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[pepgucnosue

a Kanenpape 13 mas 1832 roaa. B paccBeTHOM abiMKe fBa
Monoabix paHLy3a CTOAT Apyr NPOTUB Apyra C nucToneTa-
MW B pyKax. [lyanb — 13-3a MONOA0M HeHLWUHbI. BbicTpen;
OAVH W3 1OHOWeN NagaeT CMEPTeNIbHO PAHEHHBIM Ha 3eM-
nto. EMy BCcero 21 roa; neputoHUT yo1BaeT ero Yepes Asa AHs, U ero
XOPOHAT B 06uiein morune. OaHa U3 Haubonee BaXHbIX UAEN B UC-
TOPMU MateMaTUKK U HayKu efBa He Nornbaer BMecTe C HUM.

OcTaBLUNACA B HMBLIX AY3NAHT TaK M OCTANCA HEU3BECTHbIM;
normblwni e — dsapuct fanya, NOAUTUYECKUA PEBONIOLUOHEP,
OAEPHMUMBIA MaTemaTukon. B nonHom cobpaHuu ero paboT egsa
HabepeTca WecTbAeCAT CTPAHUL, U TeM He MeHee Hacneaue Manya
npousseno pesonoLuto B matematuke. OH n3obpen A3biK, NO3BO-
NAOLWMA ONUCLIBATL CUMMETPUM B MATEMATUUECKUX CTPYKTYpax U
BbIBOAWTb UX CNEACTBUA.

CeroaHA 370T A3blK, U3BECTHLIN KaK “TeopuaA rpynn”, ncrnonb-
3yeTcA BO BCeW YUCTON M NPUKNAAHON maTemaTtuke, Npuyem oTse-
yaeT 3a GopMMpPOBaHME 3aKOHOMEPHOCTEN B HU3NYECKOM MUPE.
CummeTpusa nrpaet LeHTpanbHyl0 ponb Ha nepeaosbix pybemax
bU3NKK, B KBAHTOBOM MUPE CBEPXMANOro U PENATUBMCTCKOM MU-
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pe cBepx6onbworo. CUMMETPUR MOMET Aae NMPONOKMUTL A40POry
K AonroxaaHHoi “Teopum Bcero” — matematnyeckomy obbeau-
HEHWIO ABYX KNIOYEBLIX HANpaBAeHU B COBPEMEHHON pusunKe.
/1 BCe 3TO HaYanocChb € NPOCTOro Bornpoca no anrebpe — sonpoca
0 peleHnAX MaTeMaTnyecKnX ypaBHEeHUIN, TO €CTb O HAXOXAEHUN
“Hen3BeCcTHOro” yncna Ha OCHOBE HECHONbKUX maremaTuyecKux
NOACKA30K.

CummeTpusa — 370 He uncno 1 He hopma, HO CneLmanbHbii BUA
npeobpa3osaruil, To €CTb HEKOTOPbIN CNOCO6 “IUEeBENUTL” 0OBLEKT.
Ecnn 06beKT BbIrMAAUT HEU3MEHHbIM nocie npeobpa3oBaHus, T0
AaHHoe npeobpa3oBaHue npeactaBnser cobovi cummetpuio. Ha-
npumep, KBaapar BbIFAAMT TaK e, KaK paHblle, eCin ero nosep-
HYTb Ha NPAMOIA yron.

J71a uges — CepbesHo pacCWMpEeHHan U yCoBepLIEHCTBOBAH-
Has — NEeXMUT B OCHOBE TOro, KaK COBpPeMeHHas HayKa noHumaer
BCENIEHHYIO U ee NPOoUCXOMAeHne. Teopua OTHOCUTENLHOCTU Anb-
6epTa JVHWTENHA OCHOBAHA Ha MpUHLMNE, COrMAcHO KOTOPOMY
3aKOHbI (DU3NKK [OMKHLI OCTABaTbCA HEM3MEHHbIMW BO BCEX TOY-
Kax NPOCTPaHCTBA U C TeyeHMemM BpemeHu. [lpyrumn cnosamu, 3a-
KOHbl AOMKHbI ObiTb CUMMETPUYHBI OTHOCWUTENBHO ABWMEHWUA B
NPOCTpaHCTBE M TeyeHUa spemeHU. KBaHToBasa ¢u3nKa rosoput
HaM, YTO BCE BO BCENEHHOMN COCTOUT U3 Habopa OYeHb MaNEeHbKUX
“thyHaameHTanbHbIX” Yyactuu. NoBeaeHne 3TUX Yactuy, ynpasnser-
CA MaTemaTU4yecKnMmn ypaBHEHUAMU — 3aKOHAMU NPUPOAbI, 1 3T
3aKOHbl CHOBA 06N1aAa0T CUMMETPUAMM. HacTuLy MOXKHO MaTema-
TMYeCKM npeobpa3oBaTb B COBCEM ApYriue 4acTulibl, U 3T1 npeob-
pa30BaHUA TaKKe 0CTaBAAOT 3aKOHbI (U3NKN HEM3MEHHBIMU.

Bce 31 KoHUenuMn — KaK 1 camblie nocneaHne, OTHOCALLMeCA
K pybemam coBpeMeHHON Pusnknu, — He 6binn Obl OTKPLITHI 6€3
rny©GoKOro MatemaTM4yecKoro noHMMaHua CUMMETPUU. Takoe NoHK-
MaHue NPUWAO U3 YUCTON MaTeMaTKN; Poib CUMMETPUN B HU3n-
Ke nposaBunacb nosaHee. YpessbiyalHO nonesHbie uaen moryt
BO3HMKATb M3 YUCTO aBCTPAKTHBLIX PACCYAEHUI — HEYTO BPOAE To-
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ro, 4to u3unK KOaxMH Burnep Hazean “HenocTKUMON 3 exTuB-
HOCTbIO MaTeMaTMKM B ecTecTBeHHbIX Haykax”. Korga feno Kacaer-
CA MaTemaTuKu, Mbl NMOPOI nosyyaem Ha Bbixoae Gonblie, yem
BKNaAbIBANU U3HAYanNbHO.

HauuHas ¢ nucuoB gpesHero BaBunoHa un 3akaHumsas ¢busu-
Kami ABajuaTb nepsoro cronetus, “Moyemy B Kpacote npasaa”
MOBECTBYET, KAK MaTeMaTUKN HaTKHY/IMCb Ha KOHLENUMIO CUMMET-
pUM 1 KaK Ka3aBlninca 6ecLienbHbiM nonck hopmyn, KOTopbIX, Kak
BbIACHUNOCb, BOOOLLE He CyLLeCTBYET, OTKPbIA HOBOE OKHO BO BCe-
NEHHYI0 1 NPOU3BeNn NepeBopoT B eCTECTBEHHbLIX HAyKax U maTtema-
TuKe. foBopsA Bonee WHUPOKO, UCTOPUA CUMMETPUUN UANIOCTPUPYET,
KaK KyNnbTypHOE BAMAHME U UCTOPUYECKYIO HEMpepbiBHOCTb BEM-
KUX UAEN MOXHO BbINYKNO OTPasuTb Ha hOHEe KaK NoAUTUYECKUX,
TaK M Hay4YHbIX CABWIOB U NepeBOpPOTOB.

MepBas NONOBMHA KHUTM MOXET Ha Gernblil B3rNaj NOKa3aTbCs BO-
BCE HE MMEIOLLEN OTHOLIEHMUA K CUMMETPUM U NNLWLB BCKONb3b OTHO-
cAwenca K peanbHomy gusnmyeckomy mupy. lMpuymHa B Tom, 4TO B
KayecTse AOMUHUPYIOLLEN UAeN CUMMETpUA nosBunach He Tak,
KaK MOXHO 6bi10 Obi 3TOr0 OXMAATH, — T. €. HE Yepe3 reoMeTpPUIo.
Bmecto 310r0 ry6MHHO NpeKpacHas U MU3HEHHO Heobxoaumas
KOHLenuma CMMMETPUM, KOTOPOW CErofHA MONb3YIOTCA MaTemarty-
KW 1 U3UKK, NpUWAa K Ham v3 anrebpsl. [o3Tomy 3HauuTenbHas
4acTb AaHHOW KHUMM ONMUCHLIBAET NOMUCK pelleHnii anrebpanyecknx
ypaBHeHW. MoXeT noKasarbCa, YTO 3T0 Cyrybo TeXHUYECKUn Mo-
MEHT, OAHAKO B JENCTBUTENLHOCTM 3TO NOUCTUHE 3axBaTbiBaloLiee
NPUKNIOYEHNE, MHOTUE U3 KIOYEBbIX YH4AaCTHUKOB KOTOPOrO Npo-
HUAU HeobblYHble U ApamaTMYecKue WU3HW. MaremaTuku — -
Bble NI10AM, NYCTb AAXE MHOTAA OHU TEPAIOTCA 3a CBOUMMU abCTPaKT-
HbIMU pa3mbilwneHnAMuU. HeKotopble U3 HUX MOTYT NO3BOAUTL NO-
TMKe CAULWIKOM CUABHO BMELWMBATLCA B UX U3Hb, HO Mbl CHOBA U
CHoBa Gyaem yOexAaTbCA, YTO HALIMM FrepPOAIM HE YYHAO HUYTO Ye-
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noseyeckoe. Mbl yBMAUM, KaK OHU XUAN 1 yMUPANK, NpouTem 06
UX NIOBOBHbIX UCTOPUAX U AY3INAX, HECTOKUX CNOPaX U3-3a NPUoOpK-
TeTa, CeKCyanbHbIX CKaHAanax, NbAHCTBE U 6onesHsAX, a no xoay ae-
na yBMAMM, Kak npobuBann cebe popory UX matematnyeckue
naen, USMeHsBLINE MUP.

HaunHas ¢ gecartoro croneTtna Ao Poxgecrsa XpMcrosa 1 BNAOTh
A0 KynbmuHaummn B Havane XIX Beka, cBa3aHHoOM ¢ ¢urypoi lanya,
noBeCcTBOBAHME War 3a LWarom NnoBeAer Hac no nyTu 3aBOeBaHuA
ypaBHeHWU — aopore, KOTOpas B KOHLLe KOHL,0B 3aLna B TYNWK, Kor-
Aa MaremMatuKu MonbITanucb nobeauTb Tak Ha3biBaeMyo “KBUHTU-
Ky” — ypaBHeHWe, B KOTOPOEe BXOAUT NATAA CTeNneHb HeU3BECTHOTO.
Nepecrany nn nx metogpl paboTtaTb 1U3-3a TOro, YTO B ypaBHEHUN Nf-
TOW CTENEHU KPbIAUCb Kakue-To yHAameHTanbHble otanumna? Uam
K€ MOXHO ObIN0 HaWTU Noxoxue, HO 6onee MOLLHbIE METOAbI, C No-
MOLLbIO KOTOPbIX YAAN0Ch Obl NOAYYUT POPMYAbI ANA €r0 PeLeHns?
3acTpAnM N MaTemaTtuKM M3-3a TOro, YTO BCTPETMAWM HACTOALUYIO
nperpaay, 1aM um NpocTo OTKasana coobpasnTenbHOCTb?

BaxHO noHMmaTh, 4To haKT CyLLeCTBOBAHUA peLleHni ypaBHe-
HWIA NATOM cTeneHn 6bin JOCTOBEPHO ycTaHoBAEH. Bonpoc coctosan
B TOM, BCErAa N1 MX MOXHO NpeacTaBuTb anredpanyeckoi popmy-
noit. B 1821 rogy monoaoit Hopsexel, Hunbc XeHpuk Abenb aoKa-
3an, YTo ypaBHEHWE NATON CTeneHn Henb3a pewuTb anrebpanyec-
Kumu cpeactsamu. Ero 4oKasarenscrso, ogHaKo, 6bi10 HECKONbKO
TauHCTBEHHBLIM U AOBOABHO HenpAMbIM, OH JOKa3as, YTO HUKAKOTo
o6Liero peweH1a 6biTb HE MOXET, HO MPU 3TOM OCTaBaNOCh Hemno-
HATHO novemy.

MimeHHO lanya OTKpbIN, 4TO HEBO3MOMHOCTb pelleHnna ypaBHe-
HWA NATON CTENEHN BbITEKAET U3 CUMMETPUIA 3TOro ypaBHeHus. Ec-
NN 3TN CUMMETPUM NPOXOAAT, TaK CKa3aTb, TecT [anya (310 03Hayva-
€T, YTO OHM YCTPOEHbI HEKOTOPbIM O4YEHb CMelnanbHbIM 06pa3om,
KOTOpPbIN A He byAy 06bACHATL NPAMO CenYac), To ypaBHEHNE MOX-
HO peLuTb C NnomoLyblo anrebpanyeckoit popmynbl. Ecnn cummer-
pvK He NpoxoAaT TecT [anya, To HUKAKON TaKon GOPMYNbl HeT.

| U3H CTrioaPT | UICTUHA N KPACOTA |
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Obuiee ypaBHEHWE NATON CTENEeHN HeNb3A PeLNTb C NOMOLLbIO
(hopMyAbl, NOMOMY YMO y HE20 HeNnpPasuNbHbIE cCuMMmempuu.

310 3nMyeckoro macwrtaba OTKPbITUE COCTABASET BTOPON CHOMET
AAHHOMN KHUMW — CIOXET 2pynnsl, T. €. MateMaTu4ecKoro “ncumncne-
HKUA cummeTpuia”. fanya nepeHAn ApeBHIOI0 MatemaTUYecKyto Tpa-
Aavumnio — anrebpy — 1 pasBun ee, CO3AaB HOBbI UHCTPYMEHT ANs
N3y4eHna CUMMETPUM.

MycTb NOKa YTo CNoBa BpoAe “rpynnbl” 0CTaHyTCA HEOObACHEH-
HbIM CneLunanbHbIM aproHom, Koraa 3HaueHune Taknx C0B CTaHeT
BaXXHbIM ANA HaLlero pacckasa, A NpuBeay BCe HeOOXoAMMbIE Mo-
AcHeHuA. Ho uHoraa Ham ByaeT TpeboBaThCA BCEro NULLb NOAXOAA-
LWMiA TEPMUH, YTOObI MMETb OPUEHTUPLI B Halwem pacckase. Ecau
Bbl HaTKHETeCb Ha YTO-TO B 3TOM POAE — Ha TO, YTO BLIMNAJUT KaK
NpoeccMoHanbHbIV KaproH, HO HENMoCPeACTBEHHO He 0OBACHAET-
€A, — OTHECUTECH K 3TOMY NPOCTO KaK K yKa3aTenio Ha HeuTo nones-
HOE€, Yeil KOHKPETHbI CMbIC/I NOKa He urpaet 6onbwoi poau. NHo-
raa 370 3HayeHue Oyaer NPOACHATLCA NO Mepe AanbHenwWwero yte-
HusA. “Ipynna” — KaKk pa3 Takon cnyyai, HO Mbl IOMMEM, YTO 3TO Ta-
Koe, He paHblle, Yem A0NAEM A0 CepeanHbl KHUTK.

Haw pacckas Takixe 3aTparMBaeT BOMNpPOC O NtobonbITHON 3Ha-
YMMOCTU B MaTemaTuKe HEeKOTOPbIX KOHKPETHbIX uncen. f rosopio
ceiyac He o0 PyHAamMeHTanbHbIX HU3NYECKUX NMOCTOAHHBIX, @ 0 Ma-
TEMATUYECKUX MOCTOAHHBIX, TaKUX KaK Tt (rpeyeckas Oyksa nu).
CkopocTb cBeTa, Hanpumep, morna 6ol B NpuHLUMNE UMeTsb noboe
3HaueHMe, HO TaK CAYy4YnNoCh, YTO B Hallel BCeneHHoM OHa cocTas-
NAET 300 000 METPOB B CeKyHAyY. C ApYroi CTOPOHBI, YNCNO Tt UMe-
€T 3HayeHne, HeMHOTUM bonbluee, YeMm 3,14159, U HUYTO B MUpE
HE MOXET ero U3MeHUTb.

Hepa3pelwnmocTb ypaBHEHUA NATON CTENEHW TOBOPUT Ham,
4TO, KaK U T, YUCO 5 TaKKe JOBOMbHO HEOObIYHO. ITO HaMMeHb-
Wwee yucno, ANA KOTOPOrO COOTBETCTBYIOWAA Tpynna CUMMETPUM

| NPEAMCNOBME |
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He npoxoamT TecT [anya. [ipyroi 3aHATHbIA NpUMep — 3To nocnego-
BaTeNbHOCTb YNACEN 1, 2, 4, 8. MaremMaTuKu OTKpbIAY CEPUIO pacium-
PEHUIA KOHLENUMM 06bIYHLIX “BeLlecTBEHHbIX” uncen — cHavana
CTPOATCA KOMMJEKCHbIE YMCAa, 3 3aTeM HeyTo, Ha3biBaemoe KBa-
TEepHWOHaMK U, aanee, OKTOHWOHamn. OHM COOTBETCTBEHHO KOHCT-
PYVPYIOTCA U3 ABYX 3K3EMNAAPOB BELLECTBEHHBIX YNCEN, U3 YeTbl-
pex 3K3eMMNAAPOB U M3 BOCbMU 3K3emnaapoB. KTo xe cneayowmnin?
EcrectBeHHan pgoragka — 16, HO Ha camom Jene AanbHenwmx pa-
3YMHbIX PaclMpPEeHNiA YNCAOBBIX CUCTEM HET. 3TO 3ameyaTenibHbli U
rny6oknin hakt. OH roBOPUT Ham, YTO uncno 8 — ocobeHHoe, npu-
yem He B KaKOM-HWOYAb NOBEPXHOCTHOM CMbIC/E, @ B TEPMUHAX
rNyBUHHBIX CTPYKTYP CaMOil MaTemMaTuKy.

Kpome uncen 5 1 8 B 3701 KHUre NOABATCA HEKOTOpbLIE Apyrue,
CpeAn KOTOpbIX Hajo B Nepsylo o4yepedb OTMETUTb 14, 52, 78, 133
U 248. 3TV NOOONBITHBIE YNCNA NPEACTABAAIOT COOON pa3mepHOC-
™ NATN “UCKAIOYNTENBHBIX FpYNn JIN”, 1 X BAMAHNE NPOHN3bIBAET
BCIO MaTEMaTUKY ¥ 3HAYUTE/IbHYIO YaCTb MaTeMaTU4eCcKon PU3NKK.
ITM yncna — rnaBHbie AENCTBYIOLME MLA B MaTemMaTn4eCcKon apa-
Me, TOrAa KaK Apyrue uncna, c NepBoro B3rnsaa mano Yem oTanya-
jowmeca, — BCEro NMLb CTaTUCThI.

MaTtemaTUK1 OTKpPbIAK, HACKONBKO 3TW uucna ocobeHHbie, B
KOHLle AeBATHAALATOrO CTONETUA, KOrAa poamnach coBpemeHHas
abcrpakTHas anre6pa. CywecTBeHHbl He yucna camm no cebe, HO
pO/b, KOTOPYIO OHW UrPatoT B OCHOBAHUAX anrebpbl. C Kamabim U3
3TMX YMCEeNn CBA3aH MaTemMaTU4yecKUn 0OBLEKT, Ha3biBaemblil rpyn-
noi /in n obnaaaioLLnin YHUKaNbHBIMU U 3aMeyatenbHbIMU CBOWCT-
Bamu. TV rpynnbl UrpatoT GyHaaMeHTanbHYIO ponb B COBPEMEH-
HOW (u3MKe, OHM CBA3aHbI C FYOOKUMU CTPYKTYpaMm NpPOCTPaHCT-
Ba, BPEMEHU 1 maTepuu.

3T0 M NOABOAMWT HaC K 3aKNOUYNTeNbHOMY ClOXeTy — CIJYHJJ,HMEH-
TanbHoOW (bVI3VII~(E. ®dn3nKM faBHoO 3aaaBanucCh BOMPOCOM, noyemy

| W3H CTi0APT | UCTUHA U KPACOTA |
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NPOCTPAHCTBO MMEET TPU U3MEPEHUSA, @ BPEMA — OfHO; UHbIMU
CN0BaMM, NOYEMY Mbl XWBEM B YeTbipeXMEePHOM MPOCTPaHCT-
Be—BpemeHn? Teopusa cynepcTpyH — camas COBpeMeHHas nonbit-
Ka 06beAMHNUTbL BCIO PU3MKY B eIMHOE Lienoe, yrpasnsemoe Habo-
pOM B3aMMOCOrNACOBaHHbLIX 3aKOHOB — npusena PuU3nKoB K BO-
npocy, MOXET AW NPOCTPaHCTBO—BPEMA MMETb AONONHUTENbHbIE
“CKpbITble” n3mepeHus. Vines MoxeT noKasatbca 6pefoBoit, HO y
Hee WMMEIOTCA Henaoxme uUCTopuyeckue npeueaeHtol. M3 Bcex
CBOMCTB TEOPUWN CYNepCTPYH NPUCYTCTBME JONONHUTENbHBIX M3Me-
peHWiA Bbi3bIBAET, HABEPHOE, MEHbLLIE BCErO BO3PaXEHUH.

Kyna 6onblue BONPOCOB BbI3bIBAET APYroe CBONCTBO — Bepa B
T0, 4TO (hOPMY/MPOBKA HOBOW TEOPUM NPOCTPAHCTBA U BPEMEHU
3aBWCUT rNaBHbIM 06pa3om OT TON Mamemamuku, Ha KOTopoi oc-
HOBaHbl TEOPUA OTHOCUTENLHOCTM U KBAHTOBAA TEOPUA — ABa CTON-
na, Ha KOTOpbIX NOKOUTCA coBpemeHHasa ¢usnka. ObbveanHeHune
3TUX B3aMMHO NPOTMBOpPEYaLL X TEOPUIA BOCIPUHUMAETCA KaK ma-
TemaTMyecKoe ynpaxHeHune, a He Kak npouecc, TpebyoLmni HoBbIX
PeBOIOUMOHHBIX 3KCnepumeHToB. Oxuaaerca, YTo matemarnyec-
Kas Kpacota CbirpaeT ponb HeoOX0AMMOro npeaBapuUTeNbHOMO
ycnosua gna hu3nyecKon UCTUHbI. ITO JONYLLEHNE MOXET TauTb B
cebe onacHocTb. BaxHo He notepatb U3 Buay GU3NMYECKUin mup,
TaK 4To, KaKas Obi TEOPUA B KOHLLE KOHL,0B HU poaunack U3 cospe-
MEHHbIX NOCTPOEHNI 1 KaKoii Obl 3ameyarenbHomn Hi Obina ee ma-
TemaTMyecKan poaocnoBHan, oHa He 0CBO6OXAAeTCA OT NPOBEPKU
3KCnepuMeHTamu 1 HabrogeHnamn.,

KaK 6b! TO HY 6bIN0, HA AAHHbIA MOMEHT UMEIOTCA BECKUE NpU-
YMHBbI NPUAEPKMBATLCA MaremaTtuyeckoro noaxoga. OpHa Takas
NPWUYMHA COCTOUT B TOM, YTO 0 TEX NOP, NOKa Nno-Hactoawemy yde-
AvTenbHas obbeanMHeHHan Teopus He chopMyIMpPoOBaHa, HUKTO He
3HaeT, Kakue 3KCMEepPUMEHTbI OCYLLeCcTBAATb. [pyraa npuyvHa B
TOM, 4TO MaTemaThyecKas CUMMETPUA UrpaeT GyHAameHTanbHylo
Ponb KaK B TEOPWUW OTHOCUTENBHOCTM, TaK U B KBAHTOBOWN Teopun —
B ABYX 06N1aCTAX, AEMOHCTPUPYIOLW X 3HAYUTENbHBIN AednuUnT B3a-

| NPEANCNOBHE |
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MMHO COMNAacoBaHHbIX NO3ULMIA, — TaK 4YTO 0COBYI0 LLEHHOCTbL NpU-
obpertatoT niobbie, NycTb Aaxe coBcem Hebonblwmne obnactv, B Ko-
TOPbIX TAKOW COrNacoBaHHOCTU yaaeTca A06UTbCA. Bo3MOXHbIE
CTPYKTYpbl NPOCTPAHCTBA, BPEMEHWM W Matepuu OnpeaensioTcs
CBOMMW CUMMETPUAMM, U HEKOTOPbIE U3 Haubonee BaMHbIX BO3-
MOMHOCTEN MOTYT ObiTb CBA3aHbLI C UCKIOUUTENbHBIMW CTPYKTYpa-
mu B anrebpe. MoxeT 6bITb, NPOCTPAHCTBO—BPEMA 00N1afaEeT TEMU
CBOWCTBaMM, KoTopble Mbli Habnoaaem, NOTOMy YTO mMateMaTuka
AOMYCKAET K y4acTuio B hMHANBHOM Type TONbKO HeboNbwoe Yuc-
no cneymansHeix Gopm. Ecav TaK, To BNOAHE Pa3yMHO NPUCTYLLIN-
BaTbCA K TOMY, 4TO rOBOPUT Matemaruka.

Mouemy BceneHHas BbIMAANT CTONbL MaTemaTyecKon? Ha ator
BOMPOC NPeAnaranucb pazHoobpasHble OTBETbI, HO HU OAMH U3 HUX
He KaeTcA MHe 40CTaToyHo ybeauTenbHbim. OTHOWEHUA CUMMET-
PUN MEXAY MaTeMaTUYeCKUMU UaesMU 1 (DU3UYECKUM MUPOM,
PaBHO KaK U CUMMETPUA MeXaY HaluM YyBCTBOM KpacoTbl U Hau-
6onee rnyboKMMU 1M BaXHbIMKU MaTeEMATUYECKUMU topmamu,
npescTaBnsioT coboi ry6oKylo M, BbiTb MOXET, Hepaspewnmyio
3arapKy. HMKTO U3 Hac He 3HaeT, noyemy KpacoTa ecTb UCTUHA, a
UCTMHa — Kpacorta. Bce, uto Ham ocTaeTcs, — 370 co3epuarb bec-
KOHeuHoe pasHoobpasune Ux B3aMMOOTHOLWEHNA.



FNABA 1
BaBuUnoOHCKMe nucubl

epes 3emnu, 3aHMMaemMbie CeroaHa Vipakom, npotekaioT Ase
LI cambie 3HaMeHUTbie B Mupe pekn. im 06a3aHbI CBOUM cyLe-
CTBOBaHMEM BO3HUKLIME TaM 3ameyarensHble umsmuansaumum. OHu
HepyT UCTOK B ropax BOCTOYHOW TypLumn, nepecekatoT COTHA MUMb
NAOLOPOAHBIX PaBHWUH U CAMBAIOTCA B €4UHbINA NOTOK, YCTbe KOTO-
poro sbixoanT B Nepcuackuii 3anms. C oro-3anaga 3ta obnacts
OrpaHMYyeHa CyXumu NycTbiHHbIMK 3emaamu ApaBUACKOro nnaro,
a C CeBEPO-BOCTOKA — HEroCcTeNnpUMMHbIMUN rpaaamu AHTu-Taypy-
ca v 3arpoca. 3 aAse peku — Turp u Ecdpart, npoTekalowme ce-
FO4HA NPAKTUYECKM TEM e KYyPCOM, YTO M YeTbipe ThiCAYM NeT Ha-
3aj, Korpa OHW nepeceKanu apesHue 3emnn Accupuun, AkKaaa u
Lymepa.

Apxeonoram obnactb mexay Turpom u EBpatom usBecTHa
Kak Meconotamus, 4To NO-rpeYyecKkn O3HavaeT “memaypeybe”.
Npo Hee 4acTo — M C NOAHLIM NPAaBOM — rOBOPAT KaK NPO KONbI-
6enb unBMAN3aLMN. PeKky NPUHOCUAN BOAY HA PaBHUHLI, KOTOpble
“3-33 3TOr0 CTaHOBWUAUCH NNOAOPOAHBIMU. ObunbHas pactutens-
HOCTb NpuBNEKana cTaja OBeL, U 0NeHen, KoTopbie B CBOIO OYepesb
NPUBREKANN XNUHUKOB, @ CPEAN HUX — NEPBOBBITHbIX OXOTHUKOB.

| TRABA 1. BABUAOHCKME NUCUbI |
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PaBHWHbI Meconotamum 6binn cagamm 3aema ans OXOTHUKOB U CO-
Bupareneil, MarHUTOM ANA KOYEBbIX NAEMEH.

OHW B BEWCTBUTENLHOCTM OKa3anncb HACTONbKO NAOLOPOAHbI,
yTo 06pa3 MM3HM OXOTHUKOB U COBUpaTeneil B KOHLE KOHL,0B yCTy-
nun mecto ropasgo 6onee 3ddexTnBHON cTpaternn fobbiBaHUA
nuum. OKono 9ooo roaa o P X. xonmbl HEMHOTO K ceBepy oT [1no-
aopogHoro Monymecsua ctanu CBUAETENAMU POXAEHWUA PeBONIO-
LMOHHOW TEXHONOTUN — CENbCKOX03ANCTBEHHOMO NPOM3BOACTBA.
Moyt HemeaneHHo 3a 3TUM NocNeaoBanu Asa PyHAaMeEHTaNbHbIX
M3MEHEeHUA B pa3BUTUKM YenoBedyecKoro obujectsa: Heobxoau-
MOCTb OCTaBaTbCA HA OAHOM M TOM Xe MecTe, YToBbl yxamuBaTh 3a
noceBamu, M BO3MOXHOCTb MPOKOPMMUTb 3Ha4yuTe/lbHOe Hacene-
Hue. CoyeTaHume 3Tux haKTopaB NPUBENO K CO34aHMI0 FOPOLOB, U
B Meconotammm apxeonoru Bce elle HaxoAAaT OCTaHKWU HEKOTOPbIX
APEBHENLINX B MAPE BENUKNX FOPOAOB-rocyaapcTa: HuHesuu, Hum-
pyaa, Hunnypa, Ypyka, Nlarawa, 3puay, Ypa, a Takxe npeBocxoas-
uiero ux scex BasunoHa — ropoaa Bucsumx Cagos v BasunoHckon
HawHu. YeTtoipe ThicAYeneTUs Hasaj CeNbCKOXO3AWCTBEHHAA pe-
BOMIOLMA B 3TOM 4acTW cBeTa C Hen36eXHOCTbIO NpuBena K BO3-
HUKHOBEHWIO OPraHM30BaHHOrO 06LeCcTBa CO BCemM Habopom co-
NYTCTBYIOLMX NOBYLWEK — TAKUX KaK npaBuUTeNnbCTBO, Blopokpartus
u apmua. Meway 2000 v 500 rogamm ao P. X, Ha 6eperax EBdpa-
Ta NpouBeTana UnBuAM3aLuna, KOTopylo HECTPOro UMEHYIOT “BaBu-
NOHCKo”. OHa 6GepeT cBoe Ha3BaHue OT MMaBHOMO ropoaa, Ho B
WMPOKOM CMbICNe “BaBUNOHCKAA” KynbTypa BKAKOYAET TaKKe Wy-
MEPCKYI0 1 aKKaacKylo. B gencTButenbHOCTM nepBoe u3BecTHoe
ynomuHaHue o BasunoHe HalgeHo Ha FUHAHON Tabnnyke Capro-
Ha AKKaZCKOro, aatMpyemoi npubnusnuTensHo 2250 rogom go P X.,
XOTA KOPHW BaBWNOHAH, BECbMA BEPOATHO, BOCXOAAT KO BPeMeH!
elie Ha 1B UAKN Tpu ThiCAYM NeT Bonee paHHeMy.

Ham o4eHb mano u3secTHo 06 nctokax “umsunusaunu” — cno-
BO 3T0 GyKBanbHO O3HA4YaeT opraHusauuio ntoaeid B yCToiunBbie
coobujectBa. Tem He MeHee NOXOXe, YTO MHOTMMM acneKTamu

| U3H CTI0APT | UICTUHA N KPACOTA |
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HalWero CerofHsALWHero Mupa Mol 06s3aHbl APEBHUM BaBUNOHAHAM.
B yacTtHoCTH, OHYM 6bi1K celnanucTamu B 06nacTit acTpoHOMUM, 1
€CTb CBMAETE/bCTBA TOTO, YTO UMEHHO K HUM BOCXOAAT ABEHAALATb
304MaKaNnbHbIX CO3BE3AUN U eNeHNEe OKPYKHOCTU Ha 360 rpaay-
COB, PaBHO KaK U Yaca Ha LeCTbAECAT MUHYT, @ MUHYTbI — Ha
WeCTbAECAT CeKyHA. MopobHble eauMHMubl U3MepeHus TpeboBa-
NINCb BaBUAOHAHAM ANA 3aHATUIA aCTPOHOMMUEN, TaK YTO OHU NOHe-
BO/IE€ CTANN CNeuManucTamMn v B OCBALLEHHON BEKami CnyKaHKe
acTpOHOMUW — MmarematuKe.
Moao6HO Ham, OHU U3y4anu maTeMaTuKy B LUKONe.

“Yro y Hac cerogHa?” — cnpocun Haby, NonoxuB y3enoK ¢ 3aBT-
paKom psAaom co ceoum mectom. Ero matb Bcerga cneawna, yto-
6bl Ha 3aBTpaK y Hero 6bio gocTatoyHo xneba u msaca (Kak npa-
BUNO, KO3iATUHLI). MHorga ana pa3Hoobpasus oHa gobasnsna
ele u coip.

“MaremaruKa, — mpa4Ho oto3sanca ero apyr lameww. — Xans,
YTO He NMpaBo, — MHe 6osbllie HpaBuTCA Npaso”.

Haby, xopoLo ycnesasLwnil No MateMaruKe, HUKOTAa He MOT Mo~
HATb, MOYEMY €r0 COYYEHWUKM CHUTAN 3TOT NPEAMET TaKUM CNOXHbIM:
“Mocnyuwait, lameww, pa3se Tebe He CKYYHO NepenuncbiBaTb U 3a3yopu-
BaTb BCE 3T1 HabMBLIME OCKOMUHY LopuanYeckue hopmybi?”

famell, CUNbHbIMW CTOPOHAMU KOTOPOTO Obifn YNOPCTBO U XO-
polias namaTb, 3acmenncsa: “Hert, 3to nerxko. Tam He Hago aymatb”.

“ViImeHHO NO3TOMY MHE M CKY4YHO, — CKasan ero apyr. — A BoT
maremarmka — 370...”

“310 ywac, — BCTynuAa B pasroBop Xymbaba, ToNbKO YTO Npu-
wepwwuii B [lom Tabnnyek, Kak Bceraa, ¢ onosgaHuem. — A xouy
CKasarb, Haby, 4to MHe ¢ amum penatb?” OH yKasan Ha CBOI M-
HAHYI0 TabNNYKY C JOMALLHUM 3a4aHneM: “YMHOMAEM YUCNO0 Camo
Ha cebs 1 npubasasem 3To 4nUCNO, yaBoeHHoe. Monydaem 24. Ka-
KoBo yncno?”

| TNABA 1. BABWIOHCKWE NucCybl |
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“Yetbipe”, — otBeTun Haby. “lpasaa?” — cnpocun fameLu.
A Xymbaba crazan: “Cam 3Hato. Ho KaK 310 noayyums?”

Haby ckpynynesHo pacTtonKoBan npuaTtento npoueaypy, Koto-
PYI0 UX yuuTeNb MaTeMaTuKu OGBACHAN UM Ha NPOLWNON Heaene:
“MpnbaBb NOAOBUHY OT 2 K 24, nonydnwib 25. VI3Bneku ksagpar-
HbI KOPEHb, KOTOPbLIW paBeH 5...”

CouTbiit ¢ Tonky Mamelll 3amaxan pyKamu: “fl HUKaK He MOry pa-
306patbcs, YTO 3a WTYKA 3TU KBagpaTHble KopHu, Haby”.

“Al — ckasan Haby. — Tenepb noHsaTHO!” O6a ero npusTens
ANV Ha HEero Kak Ha cymacluegwwero. “Tsos npobnema He B pe-
WeHuu ypaBHeHun, famell. A B KBagpaTHbIX KOpHAX!”

“W B TOM 1 B Apyrom”, — npobopmotan fameLd.

“Ho cHavana nayT KBagpaTtHble KopHWU. Hago y4utb npeamert
wiar 3a Larom, Kak Bce Bpema Ham nostopset Oteu-y4yutens B [lo-
me Tabnnyek”.

“A elle OH NOBTOPsET, YTOObl Mbl He NMayKkanu ogemay, — 3a-
npovectoBan Xymbaba, — HO Mbl e He obpallaem Ha 3TO BHUMa-
HUA...”

“370 gpyroe geno. 370...”

“be3 monky! — 3asonun lamelw. — A HUKOrAa He CTaHy NnuC-
LLOM, 1 OTeL, 3a4acCT MHe TaKylo TPenkKy, YTo A He CMOry CUAeTb, a
matb 6y/eT, KaK Bceraa, anobHO CMOTPETb HAa MEHA U FOBOPUTD,
4T06bl f GONbLUE TPYAUACA U AyMan O cembe. Ho MHe maremaruka
B ronosy He sie3eT! Bor 3aKoHbl A MOry 3anoMHuTbL. 3T0 Beceno!
Cmotpu: “Ecnn eHa rocnogunHa ybbeT CBOEro myxa vs-3a Apyroro
MY¥UUHbI, ee cneayet NpAMO Ha MecTe NocaanTb Ha Kon”. Bot 3to
no mMHe. A BCAKWeE rNYyNnoCcTU TUNa KBaapaTHbIX KOpHeid — HeT! —
OH OCTaHOBWACA, YTOObI FOTHYTL BO3AyXa, 1 3aMaxan pyKamu, He
B CMNax cAepyatb cebs. — YpaBHeHUA, YnCAa — HAM-TO 4TO 3a
aeno?”

“OT HUX ecTb NoNb3a, — Bo3pasun Xymb6aba. — MomHULb BCe
3TW WITYKU NPO 3aKOH HacYeT OTpe3aHua yueit pabam?”

“[a, — cka3an [amelw, — HaKa3aHWe 3a HanaaeHue”.

| N3H CTioAPT | NCTUHA U KPACOTA |
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“Ecnn BblObewb NPOCTONIOAMHY a3, — NoACKasan Xymba-
6a, — TO Tbl JO/KEH 3annaTuTb emy...”

“OpHy cepebpsHyio MuHy”, — ckasan lamelw.

“A ecnn cnomaelb paby KocTb?”

“3annaruilb ero Xo3savMHy KOMNEHCaLMIo B NON0OBUHY LieHbl paba”.

Xymb6aba 3axnonHyn nosylky: “Bor, a ecnu pab cTouT wWwecTb-
JECAT WeKenei, To Tebe Hafo 3HaTb, CKONLKO ByaeT nonoBuHa OT
wectuaecaTn. Ecnu xoyelib cTaTh 3aHOHHUKOM, TeOE Hy}Ha mare-
maruxal”

“OvBeT — TpMALATh”, — HemeaNneHHo Bbinanun famelw.

“Buaunws! — 3akpuyan Haby. — Tel coobpaxaellb B matema-
TUKe!”

“ficHoe feno, NA TaKOro Matematyvika BoBce He mpebyemcsa, —
OyAyLWMA I0PUCT yaapuUn NaaoHbIo NO BO3AyXY, NbiTasCh BbIpa3uTb
ry6uHy cBOMX YyBCTB. — ECm aeno Kacaerca peanbHoro mupa, Ha-
6y, T0 aa, A coobpaxato B marematuke. Ho He Toraa, Korga peyb
MIET 0 BblAYMaHHbIX 3a4a4yKax Npo KBaapaTHbie KOPHU”.

“KBaapartHble KOPHW HYMHbI, 4TOBbl M3MepATb 3eman”, —
BCTaBuN Xymbaba.

“[la, HO A y4yCb He ANA Toro, 4To6bl ObITb COHOPLLMKOM HANOrOB:
MOV OTeL, Xo4eT, YToBbl A CTan NUCLLOM, KaK 1 OH cam, — 3ametun la-
MelLl, — TaK 4To He NOoHKMMAl0, 3a4eM MHE Y4uTb BCIO 3TY MatemaTuKy”.

“3artem, 4TO OHa nonesHa”, — nosTopun Xymbaba.

“He aymato, 4to A€NO TONbKO B 3TOM, — TUXO CKasan Haby. —
Mo-moemy, BCSA CyTb B UCTUHE U KPACOTe — B TOM, 4TOObI NOAYYUTD
OTBET ¥ 3HaTb, 4TO OH NpaBubHbLIN". HO BbipayeHue nuL, ero apy-
3eii NoACKA3bIBano, 4to yoeanuTb UX He yaanocs.

“0Ons MmeHA — 3TO NONYYUTb OTBET K 3HATb, YTO OH HENPaBUNb-
HbIN”, — B34OXHYN fameLu.

“Matemarura BayHa, NOTOMY 4YTO 3TO UCTMHA U KpacoTa, — Ha-
ctanBan Haby. — KsagparHbie KOpHM — 3TO OCHOBA ANA pelleHus
ypaBHeHWiA. OHK, MOMET ObiTb, 1 HE BCIOAY UCMONL3YIOTCA, HO 3TO
HeBa)Ho. OHM BamHbI camu no cebe”.

| TRABA 1. BABUNOHCKUE NUCLbl |
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fameww cobpancsa yxe A06aBUTb YTO-TO MaNOyMeCTHOe, HO TyT
3aMeTW/, KaK B KNAcC BXOAWUT y4uTenb. MpULLINOCE CKPbITb CBOU
CNoBa NPUTBOPHBLIM NPUCTYNOM Kawns.

“[lobpoe yTpo, Manbyvku”, — NPUBETANBO CKasan yyutensb.

“llobpoe yTpo, yuntens”.

“TloKauTe MHe Ballle JoMalliHee 3ajaHue”.

lamew B3goxHyn. Xymbaba Bbirnsgen o3aboyeHHbim. Ha nuue
Haby Hu4ero He yutanock. Tak Obino ny4le.

Bo3moXHO, camoe yanButenbHoe B NOACAYLWIAHHOM pasroBope —
€CNu 3a6bITh, YTO 3TO YUCTeiLLEN BOAbLI BbIMbICET — COCTOUT B TOM,
4TO OH NPOMCX0ANA OKONO 1100 roaa ao P X. B nereHgapHom Basu-
NoHe.

To ecTb, A XOTeN CKasaTb, MO2 NPONCXOAUTL. Y Hac HET UCTOPU-
4eCKUX CBUAETENLCTB O TPEeX Manbynkax no umeHam Haby, famel
1 Xymbaba, He roBOps yX 0 3anucu ux pasrosopa. Ho yenoseye-
CKan npupoaa TbiCAYeNneTUAMU He MEHANAach, TaK YTo haxTonoru-
yecKas nogonsieKa Moel NCTOPUK O TPEX WKONbHUKAX NPOYHa KaK
cKana.

Ham Ha yaunBneHue MHOro 13BeCTHO O KynbType xutenei Basu-
NOHa 13-3a TOro, YTO CBOW 3aMUCH OHM AeNanu Ha BAAXHOW rMuUHe
cBoe06pasHbiM KAMHOOOPa3HbIM WPUPTOM — TaK Ha3biBaeMOM
KanHonucbto. Korga ranHa 3atBepaesana nog BaBUNOHCKUM CONH-
uem, 3TU HaanuCK CTAaHOBUNUCH NPAKTUYECKN HEYHUUTOXUMbBIMA.
A ecnun B 30aHU, rAe XpaHUNUCh MUHAHbIe TabAUYKK, caydancs
noMap, 4to, KoHeYHo, 6biBano, To Wap npespalian ruHy B Kepa-
MUKy, KOTOpasa MOrNa COXpPaHATLCA elle gonbuie.

W HaKoHel, ofeANo M3 necka nyCcTblHW NOMOrano COXpaHATb
3anucu CKonb yrogHo paonro. Takum o6pa3om BaBuioH v ctan Tem
MECTOM, C KOTOPOTrO HaYMHAETCA NUCbMEHHas uctopusi. Tam xe be-
per cBoe Hayano v UcTopua NOHUMAHUA YenoBe4ecTBOM CUMMET-
pu — U ee BONNOLWEHUA B CUCTEMATUHECKYIO U KONNYECTBEHHYIO

| Wan CTioAPT | NCTUHA U KPACOTA |
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TEOpUIo, “ncuHncneHne” CUMMeTpUK, H B YEM He ycTynarouiee no
cBoeit mown anddepeHLnanbHOMy W MHTErpanbHOMY McUUCe-
Huto, cosgaHHomy WMcaakom HeloToHom u Totdpuaom Bunbrens-
mom JleiibHuuem. bes comHeHUs, ero UCTOKU MOMHO Oblio Obl
npocneanTb ele Aanblue Braybb BEKOB, eCiun BObl y HAC Hawnachb
malliiHa BPeMeHU uan xots Obl ele HEMHOro 6onblie APEBHUX
IUHAHBIX Tabnnyer. Ho, KaK Ham coobuiaeT NUCbMEHHas WUCTO-
pUA, MMEHHO BAaBUNOHCKME MaTeMaTuKi Hanpasuan YenoBeyect-
BO Ha NYTb NO3HAHWUA CUMMETPUU, YTO B CBOIO O4epeab pajuKanb-
HO NOBNUANO Ha Halle BOCNpUATe GU3nN4EeCKOro mupa.

MaremaTtika OCHOBbLIBAETCA Ha 4MCNAaxX, HO He OrpaHM4YMBaETCS
umu. BasunoHsHe ucnonb3osanu 3pdextuaHbie 0603HaYeHus,
HOTOpbLIE B OT/NYME OT Halleil JeCATUYHON cucTembl (OCHOBaHHOM
Ha CTeneHsax 4Yucna Aecatb), ObiNK WwectnaecaTupuyHoimm (ocHo-
BAHHbIMM Ha CTENEHAX YMCNa WeCTbAeCAT). BaBunoHsHe 6bian oc-
BEAOM/IEHbI O NPAMOYTO/IbHbIX TPEYTONbHUKAX U 3HANK HEYTO BPO-
A€ TOro, YTO Mbl ceityac HasbiBaem Teopemoti ludaropa, — xoTa B
OTANYMeE OT UX FpeYeCcKUX nocneaoBatenel maremarnku Basuno-
Ha, NO-BUAMMOMY, He 3a60TUNUCL O NOAKPENNEHUN CBOUX IMMNU-
PUYECKUX OTKPLITUA NOrMYEeCKUMM JoKasaTtensctBamu. OHM wc-
NoAb30BaNu MaTemaTuKy AR BbICWKX Lenen — ans acTpoOHOMMUHU,
ANA CeNbCKOXO3ANCTBEHHbIX U PENUTMO3HLIX HYXA, a TaKKe Ans
BMONHE NPO3an4yecKnx 3aaay Toprosau u cbopa Hanoros. Takas
ABOMCTBEHHAsA PONb MAaTeMaTM4yeCcKOro 3HaHWs — BblABNEHWE MO-
PAAKA B OKpyXalowem MUpe W COAeiACTBUE genam 4yenoseyec-
KUM — Hepa3pbIBHON 3010TOW HUTbIO NPOXOAMUT Yepes BCIO UCTo-
PUI0 MatemaTmKu.

Camoe BawHOE W3 JOCTUHEHUN BaBUAOHCKMX MAaTEMATUKOB —
3TO Hayano NOHWMAHWA TOTO, KaK peLlaTh YpaBHEHNS.

YpaBHeHUs — 3T0 CNOCOB, KOTOPLIM MAaTeMaTUKX HAXOAAT 3Ha-
YeHuie HeKOTOpPOW HeM3BECTHOW BEAUYMHDBI, UCXOAA U3 KOCBEHHbIX

| TnABA 1. BABUNOHCKWUE NUCUBb |
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AaHHbIX. “BOT CNNCOK M3BECTHbIX (DAaKTOB O HEM3BECTHOM 4uCne;
HaiguTe 310 YMCNO”. YpaBHeHUe, TeM caMbiM, €CTb HEYTO Bpoge ro-
NOBONOMKM, B hOKYCe KOTOPON — 4ucno. Ham He roBopsT, 4TO 310
3a 4YnCNo, a CoobWaloT NPo Hero Kakue-To NonesHble CBEAEHUSA.
Hawa 3agaya B TOM, YTOObI PELIUTL FONOBONOMKY, TO €CTb HaTH
Heu3BecTHoe 4ncno. NMopaobHOe 3aHATUE MOMET NMOKA3aTbCA He-
CKONbKO OTAANEeHHbIM OT reOMETPUYECHON KOHLLeNLUM CUMMETPUN,
HO B MaTemaTuiKe 1aeu, OTHpbITbie B 04HOM HOHTEHCTE, HaK npasu-
No, NPONMBAIOT CBET ¥ HA LLeNblil pAj APYrux KOHTEKCTOB. MIMEHHO
Hanuume BHYTPEHHWUX B3aMMOCBA3e# NpuaaeT MaremaTuKe TaKyio
WHTeNNeKTyanbHylo Mmolb. Vi MMeHHO No3ToMy YncnoBas cUcTema,
n3obpeTeHHan ans 06CAyKUBaHUA TOProBbIX CAENOK, CMOMNA 3304-
HO COO06LWNTL APEBHUM HEYTO NONE3HOE O ABUMEHWUW NNAHET U Aa-
e O TaK Ha3blBaeMbiX HEMOABUKHbIX 3BE3AaX.

[0N0BONOMKHA MOMET OKasarbCA NerKon. “YaBoeHHoe 4ucno
PaBHO LUECTUAECATU; KAKOBO UCKOMOE Yyncno?” He Hago 6biTh re-
HUeM, 4Tobbl NOHATb, YTO HEM3BECTHOE PaBHO TpUAUaTh. Mnu He-
MHOTO NOCNOXHEE: “A yMHOXMUN HEKOE YNCNO0 Ha cebs n npudasun
25; B pe3ynsrate nony4nnoch yaecatepeHHoe moe yucno. Kakoso
0HO?” Mpo6bl 1 OWNOKM MOTYT NPUBECTU BAC K OTBETY 5, HO NPOObI
U OWNOKN — 3TO HeathEeKTUBHBIA METOA pelleHNa rofoBONOMOK
Unu ypaBHeHWUN, Y710, €CNK B YCNOBUUM 3aMEHUTH 25, CHAMEM, Ha
23?7 Winn Ha 267 BaBUNOHCKME MatemaTUKK CMOTPENN Ha MeTog
npob 1 owunboK cBbICOKA, NGO BNAgENU CEKPETOM HamHOro bonee
ry6oKUM U MOLYHBIM. M 6bIN0 M3BECTHO NPaBUNO — HEKOTOpas
CTaHAapTHasa npoueaypa — ANA peleHna Taknx ypaBHeHunid. Cyan
no BCeMy, OHU ObiNy NepBbIMA NIOABMU, 0CO3HABLUMMMU, YTO TaKue
MeTOoAbI CYLIeCTBYIOT.

Cea3aHHas c BaBMAOHOM TAMHCTBEHHOCTb OTHACTM NPOUCTEKAET 13
MHOFOYMCNEHHBIX CCINOK Ha Hero, umernwmxca B bubnun. Becem
M3BeCTeH paccKas o [laHuune u newepe nbBa, MECTO JEACTBUA HO-
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Toporo — BaBunoH B npasneHue uaps HaeyxogoHocopa. Ho B no-
cnepylouime BpemeHa BaBunoH ctan noytv mucbom — ropogom,
[AABHO UCYE3HYBWMWM C AL 3eMN, pa3pyLieHHbIM 6e3 BCAKON Ha-
Aexabl Ha BOCCTAHOB/IEHWE, @ MOXET ObITb, FOPOAOM, KOTOPOTO U
BOBCE HMKOraa He Obino. TaK, BO BCAKOM c/lyyae, Ka3anoch elye
OKONO ABYXCOT feT Ha3aa.

Ha npoTsmeHun TobicAaYenetnii paBHUHbI HblHewWwHero Vpaka
6blnn yceAHbI CTPAHHbIMIA KypraHamu. Peiiapu, Bo3BpalyaBwmecs
13 KpectoBbix NoxoaoB, Np1Bo3uan ¢ cobow CyBeHUpPbI, KOTopbie
OHV HAxoaWnu B pyuHax, — KUPNWUYM, YKpPaWeEHHblE CTPaHHbIMU
3HaKamu, pparmeHTbl He Noanexalinx paclundpoBke Haanuce.
KypraHbl, 6€3 COMHeHUs, ObiNM OCTaHKAMU APEBHUX FOPOAOB, HO,
KpOMe 3TOro, NOYTH HUYEro N3BECTHO He Hbino.

B 1811 rogy Knaeauw Puy? npeanpuvHAN nepsoe Hay4YHoe uc-
cnefoBaHune ApeBHUX HypraHos B Mpake. OH o6cnegoBan 3Haym-
TeNbHbIN Y4aCTOK B LWECTUAECATU MUNSAX K tory oT baraaga no Gepe-
ry EB¢ppara 1 Bckope npulen K BbIBOAY, YTO UMEHHO TaM LOMKHbI
HaxoAWTLCA OCTaHKK ApeBHero BaBunoHa. OH HaHan paboynx ans
packonok pyuH. Cpeamn HaingeHHOro Obifn KUPNUYX, KIMHOMUCHbBIE
MUHsAHbIE TaBNUYKKU, NPEKPACHO COXPaHUBLIMECA LUAUHAPUYeC-
Kue neyartu, NO3BOAABWINE NPU NPOKATBIBAHNW NO MOKPOM rnHe
€034aBaTb OTTUCKW CI0B W M306paxeHuid, a TaKxe npeameTsl uC-
KyCCTBA, HACTONbKO BEAUYECTBEHHbIE, YTO UX ABTOP, KEM Obl OH HU
6bis1, no npasy 3aHsn 6bl MECTO B 0AHOM psAy ¢ JleoHapAo Aa BuH-
un v Murenangxeno.

Ho eute 6onee nHTepecHbIMK OKa3anucb pasbutbie KAMHONMUC-
Hble TabanYKKM, KOTOPbIMU BbiNK 3aBaneHbl MecTa packonok. Ham
OYeHb NOBE3/10, YTO T€ NMEPBbIE APXEONOr OLLEHUAN UX NOTEHL M-
anbHYI0 3HAYNMOCTb U BEPEHO UX CoXpaHuUnu. KaK TonbKo Hagnu-
1 yaanocb pacwudgposarb, 3TM TabauMyKM NpeBpaTUAnUCh B Kna-
Ae3b UHbopMaLNK O KU3HW U feNax BaBUNOHSAH.

1 Koucyn Oct-WMnpauitckoit Komnanuu B Barpape. (Mpumey. nepes.)
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KnuHonucHble Tabnnyku v fpyrue HaxoAKu coobuialot Ham,
4TO UCTOPUA ApeBHeir Meconotamun Gbina AONTOW U CAOXHOMN,
OHa 0XBaTbiBana MHOTO Pa3NNYHbIX KyALTYP U rocygapcrs. o ot-
HOLIEHWUIO K HUM KO BCEM NMPUBLIYHO UCNONb3YETCA TEPMUH “Ba-
BUNOHCKWUN” — TOT e, KOTOPbIA NPUMEHAETCA B OTHOLUEHWUM KOH-
KPETHOM KynbTypbl, KOHLEHTPUPOBABLUENCA BOKPYr ropoaa Ba-
BUAOH. OfHAaKO AAPO MECONOTAMCKOW KynbTypbl NOCTOAHHO CMe-
wanocb, npuyem cam BaBunoH BpemeHamu BO3BbIWANCA, @ Bpe-
MEeHaMu NpuUxoauWn B ynagoK. Apxeonoru pastuBaloT BaBUOH-
CKYI0 UCTOPUIO HA ABA OCHOBHbIX Nepuoaa. CTapoBaBMNOHCKHUN
nepuog ANnAca npumepHoO OT 2000 [0 1600 roga ao P X., a Ho-
BOBABWIOHCKUI Nnepunoa — € 625 no 539 rog go P X. Uxtepsan
Memay HuUMWU 3aHumatoT [peBHeaccupuinckuin, Kaccutckuii,
CpepHeaccupuinckuit ¥ HoBoaccMpunckuit nepmoabl — BpemeHa
npuwnbIX npasuteneit B BasunoHe. 3atem BaBUAOHCHAA matema-
TWKa Npoaonxana passueareca B CUpun B NpofonxKeHne nepuo-
Aa, U3BeCTHOro Kak anoxa CeneBKMao0B, eule NpUMepPHO B Teye-
HWe NATY BeKoB uan Goneel,

KynbTypa cama no cebe okasanacb HamHoro 6onee ycroituu-
BOM, 4em 06w ecTBa, ObiBLIME €e HOCUTENAMM: OHA OCTaBanach no
6onbluei 4acTu HeN3MEHHOW Ha NPOTAKEHWUN NPUMEPHO 1200 NeT,
XOTAl MHOTAA ee Ha BPeMSA NnpepbIBani Nepuoabl NONUTUYECHUX He-
ypAaauU. TaK 4To OTAeNbHble acNeKTbl BABUNOHCHON KYNLTypbl, He
CBOAALLMECH K KOHKPETHBIM UCTOPUYECHUM COOBITUAM, BEPOATHO,
BO3HWK/AW 3340NT0 AO CAMOT0 PAHHEro U3 W3BECTHbIX HAM MUCh-

1 Tocypapcrso CeneBKMAo0B CylecTBOBANO CO BPEMEHN BCKOPE Nocie cMepTu AneKcaH-
apa Benukoro (bopmanbHo — ¢ MomeHTa yTeepwaenus Ceneska B BasunoHe B
312 1. 40 P X.) ¥ 40 NpuUcoeanHEHUs OCTATKOB HEKOFAA O6LIMPHBIX TEpPUTOpPUA PUMoM
(BMHACTHA OKOHYATENLHO OTAYYEHA OT NPaBNEHMUA, JaKe HOMUHANLHOrO, B 63 T. A0 P X.,
HO rOCYAapCTBO NPUWAO B YNAaAOK 3HauuTeNbHO paHble). Moayyuts “nate Bekos”
06bIYHBIMM apUBMETUYECKUMU [eHCTBUAMM HE NPeAcTaBAsercs BO3MOMHbIM. [ocy-
papcro CeneBKUA0B 6bIN0 YACTLIO IMAMHUCTUYECKOTO MUPA; B 3ATUHUCTUYECKOR He
BPEMSA XUAW, B HACTHOCTH, IBKAMA, ApxuMea U ANOANOHMIA, BAUAHUE KOTOPLIX B /II0-
60M INAMHUCTMYECKOM rOCyAapCTBE He MOTNO He owylarecs. (Tpumey. nepes.)
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MEHHbIX CBUAETENLCTB. B 4acTHOCTH, UMEIOTCA YKa3aHUSA, YTO HeKO-
TOpble MatemMaTnyecKkue MeTofbl, NepBble AolueaLine Ao Hac 3anu-
CY O KOTOPbIX AaTUPYLOTCA NpUMepHO 600 rogom ao P X., B gencT-
BUTENbHOCTY CYLECTBOBANM B HAMHOTO Gosiee paHHIoW 3noxy. Mo
3TOI NpUYKNHE TNaBHOE JeNCTBYIOLLEE L0 B JAHHOM raBe — Bbi-
MbIWIAEHHBIN nucel, Kotopomy A gan uma Haby-LWamaw u ¢ koto-
PbIM Mbl y)e BCTPeYannCh B Ha4aNbHOM LIKONe, B KPATKOW BUHbET-
Ke O TPeX WHKO/bHbIX APY3bAX, — HEU3BEXHO AOMKHO ObIN0 MUTbL
rge-To OKOMO 1100 roga Ao P X.; poauncs oH, Takum obpasom, B
uapcreoBaHue HasyxogoHocopa |.

Bce gpyrvie nepcoHamu, KOTOpbie Ham BCTPETATCA NO mepe
pa3BUTUA Hallero paccKasa, — peanbHble uctopuyeckue gurypeol,
1 X KOHKPETHbIe NCTOPUM XOPOLLO 3aJ0KYMEHTUpPoBaHbI. Ho cpe-
AW MUANMOHA WAW OKONO TOTO TMHAHBIX TAONUYEK, KOTOPbIE CO-
XpaHUNNCL CO BpemeH ApeBHero BaBunoHa, He TaK MHOTO JOKy-
MEHTaNbHbIX CBUAETENLCTB O KAKUX-1MO0 KOHKPETHbIX N0asX, 3a
UCKNIOYEHWEM BRacTuTenei U BOEHHbIX Boxaeid. Tak yto Haby-
[Llamawy noHeBosne npugetca 6biTb cobupaTensHbiM 06pasom, oc-
HOBaHHbIM Ha NPaBAONOAOOHLIX YMO3aKNOUYEHNAX, HOTOpLlE B
CBOI0 0Yepelb OCHOBLIBAIOTCA HA TOM, YTO HAM yAaNoCh yY3HaThb O
NOBCEAHEBHOW XWU3HWU BaBUNOHAH. Ha ero cyeTy HET HUKaKMX HO-
BbIX 1306peTeHni, Ho Bnarogaps emy Mbi NOy4UM NpeacTaBne-
HMe 000 BCeX Tex acCreKTax BaBMIOHCKOFO 3HaHWA, KOTopbie Cy-
LEeCTBEHHbI ANA UCTOPUM CUMMETpUK. MimeloTca-BeCKMe OCHOBA-
HUS nonaratb, YTO BCE BABUAOHCKME NUCLbI AOMKHBI ObIN nony-
4atb xopouiee o6pasoBaHue, BaXHYI0 4aCTb KOTOPOro COCTaBNANa
maremaruka.

ViMs Hawero BbIMbIWAEHHOTO NCLa npeacraBnser coboi Kom-
B1HaUMIO 4BYX HACTOALLNX BABUNOHCKUX UMEH — NOKPOBUTENLCT-
BoBaBulero nucuam 6ora Haby u 6ora Connua Lamawa. B Basu-
NOHCKON KynbType OOLIKHOBEHHbLIX NIOAEN HepefKo HasbiBanu
“MeHamu 6oros, XoTs, ObITb MOXET, 1BA TAKUX UMEHU U BOCTIPUHN-
Manuce 6bl Kak HeKoTopblii nepe6bop. Ho B cuay npuynH Happartve-
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HOro XapaKTepa Ham MPUXOAWUTCA Ha3blBaTb €ro Kak-1o Gonee
onpepeneHHo, YeM NpocTo “nucel”, COXPaHAR NpU 3TOM AyX TOro
BpemeHu. Wtak, korga Haby-lamaw poauncs, B Basunore npa-
BN HasyxopoHocop | — Havbonee 3HaunTeNbHbIA MOHapx BTopoit
anHactum Micuua. 310 6bln He ero 3HameHuTbIn BUbencKuin Tesxa,
KOTOPOro 06bl4HO Ha3biBaOT HasyxogoHOCOpOM Il (TOT 6bin CbiHOM
Ha6onanacapa v npasun ¢ 605 no 562 rog ao P. X.).

NpasneHune HasyxogoHocopa Il 6bin0 BpemeHem Beanyaiile-
ro pacuseta BaBunoHa, Kak B TOM, YTO Kacanocb borarcrea ropo-
Aa, TaK U B CMbiCNe ero BAUSIHUA B pervoHe. BaBunoH npousertan
TaKe 1 Npu BNACTU ero NpeaLlecTBEHHWKA, HOCUBLUETO TO e UMS,
NPy KOTOPOM BAaBMWJ/IOHCKOE BNaablyeCcTBO PacnpoCTpaHunoch Ha
AKKaa v ropuctble obnactv Ha cesepe. OaHaKo B npasneHue AL-
Wwyp-peL-uiv v ero cbiHa Turnarnanacapa | Akkag, no cytu aena,
BbllleNl U3-N0J BABUIOHCKOTO KOHTPO/IA, TaK YTO ANl YKPenieHun
6e3onacHocT Obinv NPEeAnpPUHATbI BOEHHblE AEWCTBUA MPOoTUB
naemeH, MUBLUUX B ropax WU NYCTbiHAX, YTO OKPYWanu ero ¢ Tpex
CTOPOH.

Takum o6pasom, aetcreo Haby-lLlamalua npuwnocs Ha OTHOCH-
Te/IbHO CMOKOWHbLIN Nepuop BaBUIOHCKON MCTOPUU, XOTA K TOMY
BpeMeHW, KaK Hal repoit NnpeBpaTuACs B OHOLLY, 38e3aa Basuso-
Ha Ha4yana TYCKHeTb, a WU3Hb NOCTEMEHHO CTaHOBUIACL BCE MeHee
npeacKasyemon.

Haby-llamaw poavnca B TUNUYHOM ANS “BbICIUMX KNAccoB” ce-
Mbe B BaBunoHckom Ctapom lopope, HepaneKko OT KaHana Jlu-
6un-Xvranna v B6AU3M OT 3aCNYKEHHO NPOCNAB/EHHbIX BOPOT
Nwrap — uUepeMOHWanbHOro Bxoja B FOPOA, — YKPALIEHHbIX
LBETHbIMU KepaMUYECKUMU KUPNUYAMU 3aMblC0BaTbIX hopm —
Tam 6binu ObiKM, NbBbI U AaXe ApaKoHbl. [lopora, Npoxoasiyas
Yyepes soporta NwTtap, nopaxana cBoei WUPUHOK, fOCTUTABLUEN
20 MeTpOB; OHa Gbina BbIMOLLEHA NIUTKAMU U3BECTHAKA, NONO-
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JEeHHbIMU Ha acanbToBOE NOKPbLITUE, KOTOPOE B CBOIO OYepeab
NOKOMNOCb HA KUPMMYHOM OCHOBAHMM. Ha3biBanack oHa “fla He
nony4uT Bpar nobeabl” — fOBOMLHO TUNUYHOE HA3BaHWeE ANsA Ba-
BUNOHCKUX TaBHbIX AOPOr — HO LWMPOKO M3BecTHa 6blna nog
umerem [Joporu Mpoueccuit, NOCKONbKY MCNONb30BaNACh Xpe-
Lamu, NPOHOCUBLUIMMM Yepe3 ropos 6ora Mapayka, Koraa Toro
Tpe6osan putyan.

CemeitHbi fOM GblN MOCTPOEH U3 CAENAHHOTO U3 3eMAN 0BOX-
JEHHOTO KMPNWYa, CTeHbl ro AOCTUrany WectTu hyToB B TONLLUHY,
4T06bl HE MPONYCKaTb BHYTPL COJHUE. Bo BHEWHMX CTeHax ume-
N0Cb HECKONMbKO MPOEMOB — rMaBHbLIM 13 KOTOPbIX Obii BXOA Ha
nepBOM 3TaXe, — a CaMu CTeHbl NOAHUMANUCH Ha BbICOTY Tpex 3Ta-
}el, NpUYeM ANA CTPOUTENbCTBA BEPXHEro 3TaMa NPUMEHSIUCDH
Gonee nerkue marepumansl, asHbIM 06pasom aepeso. Cembs Bna-
pena 6oMbWUM KoanMyecTBom pabos, KOTOPbIE 3aHUMANUCh 00biY-
HOM AoMmalluHei paboToi. Pabbl Wuan pAaaoOM C KyxHel, cnpasa oT
Bxoaa. CeMbf 3aHMMana KOMHarbl CNeBa: Tam OGbinu ANMHHasA roc-
TUHasA, CnanbHu 1 caHysen. Bo BpemeHa Haby-lWamala BaHHbIX He
CyLLLeCTBOBANO, XOTA M3 APYTMX 3MOX A0 HAC W AOLUNO HEYTO NoA06-
Hoe. BmecTo 3TOro pabbl ivau Boay Ha roNoBy v TENO MOIOLLErocs
TaK, 4TO NOAYYanoCb HeKoTopoe nogobue COBPEMEHHOrO aylua.
B ueHTpe pacnonarancs oTKpbITblii ABOPUK, A B ryOuHE pasmeLla-
NMCb KNaposbile.

Orew Haby-lLlamalua 6bin cnyxallum npu ABope He U3BECTHO-
ro Ham no MMeHu uaps, npasuBLlero nepea HasyxogoHocopom .
06s3aHHOCTI ero 6binu mMaBHbIM 06pa3om B6POKpaTMYECKUMN:
OH oTBeyan 3a ynpasseHue Lenoi obnactelo, obecneunsas nog-
AepXaHue Tam 3aKOHa U NOPAAKa, AOMKHYIO MppUraLuio nonen u
NoMHbIN cbop Bcex Heobxoanmblx Hanoros. Otey Haby-lWamalwa B
CBOE BpeMs TaKKe y4uncs Ha NucLa, NOTOMY YTO FPamMOTHOCTb W
Bnagenue cyetom 6biIM OCHOBHbIMU TpEBOBAHWUAMU, NpeabABAse-
MbIMU K 11060MY, KTO HaX0AMCA Ha rocciyxbe B ee BaBUNOHCKOM
Bapuanre.
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CornacHo 3aKoHy, npunucsiBaemomy 60ry HANAID, Kamabli
MYXUYUHA AOMMEH NPOAO/MKATL POA 3aHATUI CBOEro oTuya, No3aTo-
MYy OMMAANoch, 4to Haby-llamaw nmeHHo Tak U noctynuTt. OgHa-
Ko npocheccus NucLa OTKPLIBaNa M apyrvie BOIMOXHOCTY ANs Ka-
pbepbl, B NepBylo o4yepeab — B KayecTse Xpeua, Tak yto obyde-
HWe B LUKONe NMUCLLOB NO3BONANO0 B AaNbHelilleM BblibMpaTh npo-
tbeccuio.

Ham 13BecTHO, U3 Yero CKnagbisanocb obpasosaHue Haby-
lamawa, noTomy 4TO NPUMEPHO U3 TOTO e nepuoaa Ao Hac ao-
WAY MHOTOYUCEHHbIE 3aNUCK, CAeNaHHble NO-LYMEPCKU YyYeHuU-
KaMM WKOAbI NUCL0B. V13 3TUX 3anucelt CoBepLUEHHO ACHO, 4To Ha-
6y-lLlamaluy nosesno ¢ poautensimu, NOCKONLKY HA NOCTyrN/ieHue B
TaKue LWKOMbl MO PACcCYMTLIBATL TOMBKO CbIHOBLA GOratbix fio-
aeit. Ha camom fiene KayecTsBo BaBUIOHCKOro obpa3osaHus 6bino
CTONIb BbICOKWUM, YTO 3HaTHble MHOCTPaHLUbl OTNpaBAAnM TyAa Ha
obyyeHue CBOUX CbIHOBEA.

lWkona HasbiBanach lomom Tabnuuek, 4to, Hago nonararb,
CNYWUNO YKAa3aHWEM Ha MUHsHbIE TaONUYKM, UCNONb3yeMble Ans
nucbma u apudmeTuri. B Helt Obln cTaplimnii yuuTenb, K KOTOpoOMy
obpaianuce “Mactep” vnu “Otel-yumntens”. IMencs n KNacCHbIM
Haa3uparenb, OCHOBHOM 3apavei KOTOporo Gbifo cleanTs 3a no-
BEAEHUEM YYEHUKOB; BbiM CneLunanbHble yYuTens no WwymepcKo-
My A3bIKY U MaTemaTuKe. Y CTapLIero yynutens UMenncb NOMOLLHY-
Ku, Ha3blBaemble “Bpartbs OTUA”, B 00A3aHHOCTU KOTOPbLIX BXOAM-
no nopaepxanune nopsaaka. Kak u Bce yyawmecs, Haby-Wamaw
HUN AOMA U XOAUN B LUKONY Kamabli AeHb — NPUMEPHO 24 HA B
TeYeH1e MecALa 13 30 aHell. Y Hero 6b110 TpU CBOBOAHBIX AHA AN
oTabIXa, a elle TpM Habupanoch 3a CYET PeaUrmo3HbiX NpasgHu-
KOB.

O6yyenve Haby-lllamalua Hayanocb € 0BAAAEHUA LUYMEPCKUM
A3bIKOM, B 0COOEHHOCTY ero N1CbMeHHbIM BapuMaHTom. B Hanuuuu
Obinu CNOBapu U CHOPHUKM YNPAKHEHMIA NO rPaMMaTIKeE, a TaKKe
ANUHHbIE yNpaXHeHUs ANA nepenucbiBaHUAs — odvlnanbHble
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(pasbl, TEXHUYECKIE TEPMUHbI, UMEHa. 3atem Haby-Wamaw nepe-
e K U3y4eHUIo MateMaTnku, U UIMEHHO 3TU ero 3aHATUS 0cobeH-
HO BaXHbl ANA Hallero paceKkasa.

yro umeHHO usyyan Haby-lamaw? [ns scex, Kpome punocotos,
NOFUKOB X 3aHyA-maTeMaTuKoB, YNCIO eCTb NOCNea0BaTe/lbHOCTb
unp, HaNMcaHHbIX 0AHA 3a Apyron. Tak, roa, B KOTOPbIN A nully
31y (hpa3sy, o603HauaeTcs Yucnom 2006, npeacrassoLLMm cobon
nocnefoBaTenbHOCTb U3 YeTbipex Undp. Ho, Kak He npemuHyT 3a-
METUTb MEeAaHTbl, 3Ta NoC/iefo0BaTeNbHOCTL LUpP ecTb BOBCE He
4ncno, a TonbKo ero obo3HayeHue, U, Kctat, o603Ha4YeHue A0-
BONbHO 3aMbiCNOBaTOe. B Hallen NPUBLIYHON ECATUYHON CUCTEMeE
MCNONb3YIOTCA BCEro AeCATb Lncp — CUMBOALI OT O 10 9, — HO OHW
nO3BONAIOT NpeacTaBuTs Noboe, CKoMb YroaHo 6onblWoe 4Mchno.
HeKotopoe pacluMpeHue 3TOM CMCTeMbl MO3BOJAET TaKwe npea-
CTaBAATb OYEHb Manbie 4ucna; ToyHee roBops, OHAa MO3BOAAET
NpeacTaBAfTb YNCNEHHbIE U3MEPEHUA C O4EHb BbICOKUM YPOBHEM
TOYHOCTU. TaK, COrNAacHO CambIM TOUYHbLIM HA AAHHbIA MOMEHT U3Me-
peHUAM, CKOpOCTb CBeTa NpubAU3NTENbHO paBHa 1079252848,8
KUnomeTpa B yac.

3™ 0603HaYeHNA Ham TaK NPUBbIYHLI, YTO Mbl 3abbiBaem, Kak
XUTPO OHM YCTPOEHbI — U KaK TPYAHO B HUX pa3obparbCs, KOraa mbl
BUAUM KX NepBbl pa3s. KnovyeBoe CBOMCTBO, HA KOTOPOM OCHOBA-
HO BCe 0CTanbHOE, COCTOUT BOT B YeM: YUC/IEHHOE 3HaYEeHNe KaKo-
ro-nubo cumsona, Hanpumep 8, 3aBUCUT OT TOrO, rae OH pacnona-
FaeTca no OTHOLWEHUIO K Apyrum cumsonam. Cumson “8” He umeem
nocmosaHHO20 3Ha4YeHuUs, He 3asUcAUje20 om KoHmexkcma. B uuc-
Ne, KOTopoe BbIpaXaeT CKOPOCTb cBeTa, Ludpa 8 HenocpeacTBeH-
HO nepeps AeCATUYHON 3aNATOW AeNCTBUTENbHO O3Ha4vaeT “BO-
CeMb”. Ho apyras 8 B TOM e 4Yucie 03Ha4Yaer “BocembCcoT”.

Bbino Gbl UCKNIOUYNTENBHO HENPUATHO UMETb CUCTEMY NUCbMA,
B KOTOpoii 3HayeHne ByKBbl 3aBUCENO Obl OT €e MECTOMNONOKEHNA
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B cnosel. MpeacraBum cebe, Hanpumep, BO YTO npespatvncs Gbl
npouecc yteHus, ecnv 6ol Ae BykBbl “a” B cnose “antdasut” ume-
Ay 6bl NONHOCTLIO pa3nuyHble 3Ha4yeHus. OgHAKO NO3ULMOHHAA
cuctema ans 0603HAYEHUA YMCEN HACTONbKO yaobHa 1 ahderTus-
Ha, YTO Ham TpyaHo cebe NpeacTaBUTb, KaK MOXHO NONb30BaThCA
KakuM-nn6o apyrum cnocobom.

Ho He Bcerna geno o6crosno takum obpasom. Hawum cospe-
MeHHbIM 0603HauYeHMAM He Bonee 1500 ner, a B EBpone ux Bnep-
Bble BBeNY B ynotpebneHune nuilb HeMHOrMM Gonee 800 net Ha-
3aa. [lawe ceroaHs AN OOHUX U TeX e AeCATUYHbLIX undp B pas-
NNYHBIX KYNbTYpax UCMONb3YIOTCA pasinyHble CMMBONbI — JOCTa-
TOYHO B3MAHYTL Ha NIOOYI0 eruneTcKylo AeHeXHylo OaHKHOTY.
NpeacrasuTeny APEeBHUX KYNbTYp 3anNMUCbIBaNM YNCNA MHOXECTBOM
CaMbIX pa3HOOOpa3sHbiX 1 HEOObIYHbIX CnocoboB. BeposTHO, Nyuy-
lWe BCEro HaM U3BECTHA PUMCKaA CUCTEMA, B KOTOPOW YMACIO 2006
umeet Bua MMVI. B apesHeil [peuun 1o e yncno umeno Ool BUA
BE. Bmecto Hawwmx 2, 20, 200 4 2000 pumnasHe nucanu I, XX, CC u
MM, a rpekn — B, x, o u B.

BaBunoHsHe 6bi1n camoit paHHel 13 U3BECTHbIX HaM KynbTyp,
MCNONb30BABILUNX HEYTO POACTBEHHOE HALIVM NO3ULUOHHLIM 060-
3HayeHnam. OHaKO C OfHUM BaXHbIM oTAU4YMEM. B aecaTUyHOM
cuUCTEME NPU KaXA0M CMeLLeHUU LMdpbl HA OfHY NO3ULMIO BEBO
€€ YMCNeHHoe 3HaYeHWe YMHOMAETCS Ha feCATb. TaK, 20 ecTb 2,
YMHOXeHHOEe Ha AecCATb, a 200 — 20, YMHOKEHHOE Ha AeCATb.
B BaBW/IOHCKOM }e cUCTEME KAaXA0e CMELLeHMe BNEBO NPUBOAUO
K YMHOXEHUIO Y1CNa Ha WwecTbaecAT. Tak, 20 03Ha4ano 6ol 2 yMHO-
MUTb Ha 60 (120 B Hawwmx 0603HaYEHUAX), @ 200 — 2 YMHOXWUTL Ha

1 3aBucuT, 1 BECbMA YacTo. B pycCcKOM A3biKe, HanpuUMep, Ka4ecTBo rNacHoro 3ByKa 3a-
BMCUT OT €ro PacCTORHWA OT YAAPHOro ciora. B aHrnACKOM e umeeTcs A0BONBHO AB-
HOe BAWAHWeE BYKB B CNOBE APYr Ha Apyra — Hanpumep, B CO34aHU1 AUDTOHIOB 1 B Me-
XaHU3Me OTKPbLITUA CNOTOB. B UpnaHACKOM A3bike Takas cornacHas, Kak “m”, umeer
“NONHOCTbIO pa3nuyHble 3HaYeHUA” — 3BYK “M” UK 3BYK “B” — B 3aBUCMMOCTU OT NO-
NIOXEHUA B cnose (TaK Ha3biBaemble CUNbHbIE U cnabbie no3uuuu). (lpumey. nepes.)

| U3H CTioAPT | UCTUHA N KPACOTA |



{ 35

maegmn

42 120

| YYY M

60x60+3x60+12 = 3,792

BaBunoHckue yncnurenbHblie ¢ 0CHOBaHUEM 60.

60 YMHOXMTb Ha 60 (7200 B HaLWMUX o603HaveHusx). Pasymeercs,
OHU He UCMoNb30BaNM TOT e CMMBON “2”; YNCNO ABA OHM 3aNUCHI-
Banu, NOBTOPAA ABAMAbI TOHKWUIA BEPTUKANbHbIA KNMHOOOPA3HbINA
CMMBO/, KaK NOKa3aHO Ha pPUCyHKe. [TOBTOPAA 3TOT 3HAK HYXHOe
YMCo pas, OHW 3aNUCbIBANM YMCNA OT OAHOrO 10 AeBATU. [Ana uu-
cefl, NPeBOCXOAALLNX AeBATb, OHU A06aBNANM Apyroi cumeon —
NOBEPHYTLIN KAWUH, KOTOPLIA 0603HAYaN YUCNO AecATb; NOBTOPAA
3TOT CUMBON COOTBETCTBYIOLLLEE YNCNO pa3, OHU 3aNuUCblBaNu YMucnia
ABajuatb, TpUALATb, COPOK U NATbAECAT. TaK, Hanpumep, Halle
4MCNO 42 M306paXanoCh YeTbipbMA NOBEPHYTHIMU KAMHbAMM, 3
KOTOPbIMM WM ABA BEPTUKANbHBIX KNAUHA.

Mo npuynHam, 0 KOTOPbIX OCTAETCA TONbKO AOraabiBaThCA, 3Ta
cucTema npekpaiyanach Ha 59. BaBunoHAHe He pucoBanu LWeCTb
NOBEPHYTHLIX KNMHbLEB, YTOObLI COCTaBUTL 60. BMECTO 3TOr0 OHYU CHO-
Ba MCrMonb30Banu BEPTUKANbHLIA Y3KUW KAUH, KOTOPbIN paHee
0603Hauan eguHULy, HO Tenepb emy NpwAaBanoCb 3HayeHue
“oauH pa3 no wectbaecat”. [lsa Takux KAMHA 03Hayanu 120. Ho
OHU Morau Takxe o6o3Hauarb U “gsa”. Kakoe UMEHHO 3Ha4YeHue
“menock B BUAY, Tpe60BaN0OCh NOHUMATL U3 KOHTEKCTA, a TaKKe U3
pacnonoxeHvs CMMBONOB Apyr OTHOCUTeNbHO apyra. Hanpumep,
€C/IN MMenoch [18a BEPTUKaNbHbIX KAMHA, NOTOM Npoben, a noTom
CHOBa f1Ba BePTUKANbHLIX K/IMHA, TO NepBas rpynna o3Havyana“cro
ABajuarb, a BTOpas — ABa, NOA0BHO TOMY KaK CUMBOLI “2” B Ha-
Wen 3anucy 22 03HayaloT ABaaLarh 4 asa.

| ThABA 1. BABUNOHCKUWE Nucubi |
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3T0T MeToa PacnpOCTPaHANCA U Ha 3HauMTENbHO BOMbLLVE Yncha.
BepTuKanbHbIN KNMH MOT 03Hayartb 1, Unu 60, nan 60 X 60 = 3600,
UNU 60 X 60 X 60 = 216 000, U TaK ganee. Tpy HUXKHUE rpynnbl Ha
PUCYHKe 0603HAYAIOT YNCO0 60 X 60 + 3 X 60 + 12, KOTOpOe Mbl Obl
3anucany Kak 3792. bonbluas npobnema 3pecb COCTOUT B TOM, UTO
0603HavYeHnn JONYCKAKT HEKOTOpbie HeoaHO3Ha4YHocTU. Ecaun ne-
pea BaWWMKU rnasamu OAHY TONbKO BepPTUKANbHble KAUHbA, TO
03HAYaloT M OHY 2, 60 X 2 UK 60 X 60 X 27 O3HavaeT M nosep-
HYTBIA KAIWH, 33 KOTOPLIM WAYT ABa BepTUKANbHbIX, 12 X 60 + 2,
WK 12 X 60 X 60 + 2, UNY aame 10 X 60 X 60 + 2 X 60?7 Ko Bpeme-
HU AnexcaHapa MaxkefOHCKOro BaBUIOHAHE YCTPAHUAUN 3TU Heopa-
HO3HAYHOCTM 33 CYeT MCMONb30BAHMA Mapbl He6ONbLIMX Avaro-
HaNlbHbIX KIUHBEB AJ/1A YKa3aHWA NyCcToil No3uLuvu Npy 3anucu Yuc-
na; haKTMYeCKN OHW M306peny CMMBOA ANS HYNA.

MNoyemy BaBUNOHAHE UCNONL30BANY WECTURECATUPUYHYIO CHUC-
TeMy, a He NPUBLIYHYI0 HaM AeCATUYHYI0? Ha ux BbiBOp Morio no-
BNWATb NONE3HOe CBOMCTBO YnCNa 60: Y HEF0 MHOTO Pa3HbIX Aenu-
Teneir. OHO HaLLeNO JEeNUTCA Ha Yucna 2, 3, 4, 5 U 6. OHO TaKKe ge-
NUTCA Ha 10, 12, 15, 20 ¥ 30. 3TO CBOWCTBO OKa3blBAETCA JOBO/bHO
ynoOHbIM, KOTAA AeN0 JOXOAUT A0 AeNeHus Bewei, byab T 3epHO
YN 3eMNA, HA HECKOMBKUX NI0AeN.

Yawy Becos BNOJIHE MOT CKIOHWUTb BABUIOHCKUI MeTOa U3me-
peHus BpemeHu. Mo-BMANMOMY, BAaBUNOHLbI HAXOAUNY YAOOHbLIM
A€UTb To4 HA 360 AHEM, HECMOTPS Ha TO YTO OHU BbiIv NpeBocC-
XOAHbIMW aCTPOHOMAMM U 3HANU, YTO YMCNO 365 BblpaXaeT ANUHY
roaa TouHee, a 3651/4 — ellle TOYHee. X CAMILKOM CUNbHO 3aBOpa-
¥uBano apubmeTmyeckoe CoOoTHolweHne 360 = 6 X 60. B gelicTau-
TeNbHOCTU B TOM, YTO KacanoCb yKa3aHWA BpPeMeHU, BaBUNOHAHE
3abblBany 0 Npaswse, YTO NepeHeceHne CUMBO/IOB HA OfHY MO3U-
U110 HaneBo 03HAYaeT YMHOXEHMWE Ha LeCcTbAeCcAT, 8 BMeCTO 3T0ro
YMHOXanu Ha LWeCTb, TaK YTO BbipaxeHue, KOTOpOe A0MKHO Obio
6l 0603HayaTh 3600, B AEACTBUTENLHOCTU UHTEPNPETUPOBANOCH
KaK 360.

| U3K CTioAPT | NICTUHA U KPACOTA |



{37

MpuBA3Ka K yncnam 60 v 360 JOLIa [0 HAWWUX AHEN — 3T0
npvBbIYHbIE HAM 360 rPafycoB B OKPYWHOCTU (N0 OpHOMY rpagycy
Ha OAWH BABUNOHCKWIA 1eHb), a TaKe 60 CEKYH[, B MUHYTE 11 60 MU-
HyT B Yace. CTapble KynbTypHble YCNOBHOCTY 06naaatoT yaMBUTE b-
HOW MMBYYecTbio. MeHs 0COOEHHO YMUASAET, KaK B Halll BEK NOTPSA-
caloller KomnbloTepHoW rpaduku cosgarenn huabMOB aaTUpyioT
CBOW NPOU3BEAEHNA PUMCKUMU YNCAUTENbHBIMU.

Bce 370, 3@ UCKNIOYEHMEM 3HaKa “Hynb”, Haby-llamait u aoniex
6611 NPOX0OAUTL HA HaYaNnbHbIX 3Tanax cBoero obyyexus. Emy npea-
CTOANO HAYYUTLCA NOBKO ¥ ObICTPO HAHOCUTbL HA Cbipylo FVHY Thl-
CAYU MaNeHbKUX KNUHbILWKOB. N noao6HO ToMy, KaK COBpeMeHHble
WKONbHUKM He 6e3 yCUNUii 0CBaMBAIOT Nepexos OT LieNbIX Yncen K
06bIYHbIM ¥ [ECATUYHbIM Apobsm, Tak v Haby-lWamaw pomwex
Obl1 PAaHO UNY NO3[HO BCTPETUTLCA C BABUNOHCKMM METOAOM 3anv-
CW TaKWX YvCen, Kak opHa BTOpas vau OAHa TpeTb, unu bonee
CNOXHBIX JONEH eaviHULbI, HeCTHas HeobOXOAMMOCTb B KOTOPbIX
AVKTOBaNacb peanbHOCTAMU aCTPOHOMUYECKUX HAbNaeHWIA,

Ytobbl MO mongHA He BLINUCLIBATL KAMHbA, MCCneaoBaTent
npeacTaBNAIOT BABUIOHCKYIO CUCTEMY CUYMCNEHUA, MCNOAb3YA
CMeCb CTapbixX ¥ HOBbIX 0603HaYeHWn. BMeCTO rpynn v3 KauHbes
3an1CcbIBAOTCA AECATUYHbIE YKMCaa, pa3aeneHHble 3anaToiMu. Tak
4To NOCNEeAHASN rpynna Ha PUCYHKE 3anulleTcs Kak 1, 3, 12. Takoe
cornalleHue 3KOHOMMUT maccy Aoporocrosilero Tunorpadckoro
Habopa, a Npv 3ToM ya06HO ANA YTEHUSA, TaK 4TO Mbl Byaem nocty-
natb TaK we.

Kak e 3anucan 6bl BaBUAOHCKUIA nucel, 4vicio “ogHa BTO-
paa”?

B Haweii apndmeTnKe 31a 3aaay4a pellaeTcs ABYMS pasNuyHbl-
MU cnocobamu. Y1cno naun 3anuceisaetcs Kak apobb 1/, uan xe
“cnonb3yeTcs 3HaMeHUTan AeCATUYHASA 3aNATas, C MOMOLLbIO KOTO-
PO Yncno npepcrasnsetcs Kak 0,5. 0603HaueHNs B Bue 0BbIK-
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HOBEHHOW ApobW Gonee UHTYUTUBHBI U UCTOPUYECKU BO3HUKAU
paHblue; AeCATUYHbIE e 0003HaYeHUN HEeCKONbKO CNOXHee 0XBa-
TUTb CBOVIM YMOM, OHAKO OHW yaoOHee npu BblYUCNEHUSAX, NO-
CKOJIbKY NpeacTaBAsioT COH0N ecTecTBeHHOe pacluvpeHue npasu-
na “nosnuua—3HaveHune”, gencTeylowero ansa uenbix yucen. Cum-
BOA 5 B uncne 0,5 03HayaeT “s5, geneHHoe Ha 10”, a B yucne 0,05 —
“5, feneHHoe Ha 100”. MepemeLleHne CUMBOAA HA OAHY NO3ULMIO
B/€BO YMHOXAaeT ero Ha 10; NepemelleHue Ha OfHY NO3nLMI0
BNpaBO AENMUT ero Ha 10. Bce 04eHb BHATHO U NOTUYHO.

B pe3ynbrate gecAatnyHas apudmeTKa NO CYTU TAKOBA e, KaK
apumeTnKa Lenblx ynucen, 3a UCKIIOYEHUEM TOro (haKTa, YTo HyX-
HO C/lIeaunTb 33 NOMIOMEHVEeM AeCATUYHON 3anAToM.

BaBuioHAHE UCNONbL30BANYU TY e UAEH, HO C OCHOBaHUEM 60.
[pobb 1/2 Hafo 6bIN0 BbIPa3nUTbL Kak Apo6b 1/60, B3ATYIO HEKOTO-
poe uucno pas. OueBnaHo, NpaBUNbLHOE YUCNO — 30/60, TaK 4TO
OHV 3anucbiBany Yncno “ogHa BTopan” Kak 0; 30, rAe COBpPeMeH-
Hble ccnefoBaTeny NPUMEHAKT TOUKY C 3aNATON ANA yKa3aHUA Ha
“lWecTMaecATUPMYHYIO 3anaTylo”, KOTopas B KAWHOMUCHBLIX 060-
3HaYeHUAX ONATb e npeactasnanack npobenom. BasunoHsHe
MOM/IN BbINOAHATL [OBONbHO C/OMHbIE BblYMCNEHWUA: HANPUMeEp,
M3BeCTHOE UM 3HayeHWe KBaapPaTtHOro KOPHA M3 2 COCTaBAANo
1;24,51,10, YTO OTAVYAETCA OT UCTUHHOIO 3HAYEHUNA MEHEee YeM Ha
0fiHY CTOTHICAYHYI0. OHU yCNeWHO UCNoNb30BaNM 3Ty TOYHOCTb KaK
B TEOpPETUYECKOW MaremaTuke, Tak U B aCTPOHOMMMU.

CaMblii BOCXUTUTENIbHBIA MeTog, KOTOPbIN NpeacToano usydarb
Haby-lllamally, Konb CKOPO peyb MAET O Hallei rnasHoW Teme —
CUMMETPUN, — 3TO METOA pelleHUs KBaapaTHbIX ypaBHeHUn. Ham
MHOrO BCEro M3BeCTHO O BaBUIOHCKUX METOAAX pelleHUs ypaBHe-
HWiA. N3 np¥iMepHO MUANNOHA U3BECTHbIX BABUNOHCKUX MNHAHBIX

2 1
1 BaBunoHCKoe 3HaYeHue BbIYMCAAETCA KaK 1+—6£ + >
(o]

=1,4142135.
Pa3Huua cocTasAser OKONO WeCTU AeCATUMUANUOHHBIX. ([Tpumey. nepes.)

o
o T agy = WA142129-1., a=2=

| U3H CTi0APT | MCTUHA U KPACOTA |



{39

TabnMyYeK OKOMO MATUCOT NOCBAULEHbl MaTemaTvke. B 1930 roay
poctoKoBen OtTo HeiireHbayap noHsAA, YTO 3aNUCb Ha OAHOMN Y3
3TVX TabanyeK AeMOHCTPUPYET NOMHOE NOHUMAHVe TOro, YTO Mbl
Ha3blBaem KBagpaTHbIMU YpaBHEHUAMM. 3TO YPABHEHUS, KOTOPbIE
COLEpIAT HEM3BECTHYIO BENUUMHY 1 ee KBAAPAT, NepemellaHHble ¢
pasNNYHbIMU KOHKPETHbIMU Yucnamu. bes KBagpara ypasHeHve
Ha3bIBanochb 6bl “IMHERHBIM”, U TaKMe ypaBHEHUA pellaTb npoLye
gcero. YpaBHeHue, B KOTOpOe BXOAUT KyO Hen3BecTHoro (T. e. Heus-
BECTHOE, YMHOMXEHHOe Ha cebs, a NoTom ewle pas Ha cebs), Ha3bl-
BaeTcA “Kybuyeckum”. BaBnnoHsHe, No-s1aMMOMY, 3HANU XUTPbIA
€nocob HaxoOMAeHUA NPUONNKEHHbIX PelleHuid onpeaeeHHbIX TH-
noB KybUYeCKMX ypaBHEHWU HA OCHOBE YMCIeHHbIX Tabnul. OgHa-
KO BCE, B YeM Mbl MOXeM ObITb yBEpeHbl, — 3T0 CyLLeCTBOBAHME Ca-
Mmux Tabnut,. MoXHO TONbKO Npeanonararb, 4NA Yero OHWU UCNONb-
30BanuCb, U Hanbonee BEPOATHLIN KaHAWAAT — KybuyecKue ypas-
HeHua. Ho 13 Tabnuyex, KoTopsle u3y4yan Heiirenbayap, ACHO cne-
AYeT, 4To KBaApaTHble YPABHEHUA MUCLbI OCBOUAY NOMHOCTHIO.

TunuyHoe KBaapaTHoe ypaBHEHME, KOTOPOMY OKONO 4000 JieT,
thopmynupyertca Tak: “HaitTu CTOpoHy KBagpara, ecnu naowagb
MWUHYC CTOPOHA COCTaBNAeT 14, 30”. Clofa BXOAWT KBaapaT Heusse-
cTHoro (Nnolaab KBaapara), a Take Camo HeusBecTHoe. [ipyrumu
cnosamm, B 3aaade TpebyeTcs pelunTb KBaapaTHOe ypaBHeHue. Ha
TOM e TabnvyKe 40BONbHO GecLiepeMOHHO NPUBOANUTCA pelleHue:
“BO3bMM NOMOBUHY OT 1, YTO €CTb O; 30. YMHOMXb O; 30 Ha 0; 30, 4TO
AAaCT 0; 15. Npnbasb 310 K 14, 30, U NOAYYULLb 14, 30; 15. ITO KBa-
Apart yucna 29; 30. Tenepb npubdasb 0; 30 K 29; 30. Pe3ynbrar pa-
BeH 30 — cTopoHe KBagpara”.

Y70 e TyT nenaetcs? 3anuiliem Bce 3TU 1efCTBUS B COBPEMEH-
HbIX 0603HauYeHnAX.

®  Bo3bMu MoNOBKHY OT 1, YTO €CTb 0; 30 ',

®  YMHOMb 0; 30 Ha 0; 30, YTO €CTb O; 15 Yy
" Tlpu6asb 310 K 14, 30, 1 NOAYYMLLb 14, 30; 15 870‘/4
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® 370 KBagpar uncna 29; 30 870"/, = (29'/) x (29'/2)
= Tenepb npu6aBb 0;30 K 29; 30 29/, + /5
®  PesynbTar paBeH 30, CTOPOHe KBagpata 30

CaMmblil CNOMHbINA War — YeTBepTbIi, rae TpebyeTcs HaWTK yucno
(paBHoe 29'/,), KBaapar Kotoporo cocrasnser 870'/,. Yucno
29/, eCTb KBaAPaTHbIN KOPEHb U3 8701/4. KBaapaTHble KOpHU —
OCHOBHOE CPeACTBO ANs pelleHUs KBaapaTHbLIX ypaBHEHWUN, a Kor-
Aa MaTeMaTuKW NonbiTanuch NPUMEHNUTb NoAobHbIe e MeToabl K
pewernto 6onee CNOXHbIX ypaBHEHUI, U POAMNACE COBPeMeHHas
anrebpa.

Huxe Mbl MHTepNpeTUpyem 3Ty 3afady, UCNONb3ya COBPEeMeH-
Hble anrebpanyeckue o6o3HaveHus. Ho BaXHO NOHUMATb, YTO Ba-
BUNOHSHE He UCNoNb30Bany anrebpanyeckne Gopmynbl Kak Tako-
Bble. BmecTo 371010 nog BUAOM TUNUYHOMO NpUMepa OHW onucbIBa-
N KOHKPETHYI0 npoyedypy, KoTopas u npusoguna K otsery. Ho Ac-
HO, YTO OHU OCO3HABaNK, Y10 8 MOYHOCMU ma e camas npoyedy-
pa cpabomaem, ecnu 83ams dpyaue Yucaa.

KopoTKO roBops, OHW ymenu pellatb KBaapaTHble ypaBHeHWs,
Y UMEHHO WX METOA — XOTH U He B TOM CaMOM BWAe, KaK OHU ero
Bblpayanu — mbl UCNONb3yeM NO Cei LeHb.

KaK BaBWNOHSIHE CMOMNU OTKPbLITL CBOW METOZ, pelueHns Keagpar-
HbIX ypaBHeHW? MpAmbIX CBUAETENLCTB Y HAC HET, HO KaweTcs
npaBAonoA0OHbIM, YTO OHW HATONKHYNUCH Ha HEero, paccyaas reo-
meTpuyecku. Bozbmem Gonee npocTtyto 3agaydy, Kotopas NnpuBoANUT
K TOMy Xe peuenty. [peanonomum, 4To Mbl HalwAu Tabanyky, Ha
KoTOpoW rosoputca: “HaiTu CTOpoHY KBagparta, ecnu naowagb
NAIOC fBe CTOPOHbl paBHa 24”. B Gonee coBpemMeHHbIX TEpMU-
Hax — KBagpar Hem3BecTHOro nac yaBoeHHOe Hen3BecTHoe pas-
HO 24. 3TO MOXHO NPeACTaBNATL cebe TaK, KaK NoKa3aHo Ha pu-
CYHKe,
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l’eOMeTquecxoe npeacTas/ieHne KBaapaTHOro ypasHeHus.

3ecb BEPTUKaNbHbIA pa3mep KBagpara U NPAMOYroNbHWUKA CneBa
OT 3HaKa paBeHCTBA COOTBETCTBYET HEM3BECTHOMY, @ Mafble KBaA-
paTbl UMeIOT eiMHNYHbIA pa3mep. Ecnu pa3butb BbICOKMIA NpaMo-
yroNIbHWUK NOMONam 1 NPUKNeUTbL 1Ba NONAYYEHHDBIX KYCKa K KBaApa-
Ty, TO NoAyuuTcs durypa, umerlas Bua KBajpara ¢ OAHUM Heao-
cTalolWMUM yrnom. PUCYHOK NOACKAa3biBaeT, YTo HaAo “AONONHUTbL
KBagpar” nyTem npubaBneHus kK 06enm YacTam ypaBHeHWUs Hepo-
cralouero yrna.

[lononHexue KBagpara.

Tenepb y HAaC UMeeTCA KBaapaT cnesa 1 25 e AMHUYHbIX KBagpa-
TOB cnpaBa. Cobepem ux B KBagpar 5 X 5:
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Tenepb pelleHne o4eBUAHO: HEU3BECTHOE NAKC OAMH NPY BO3-
BeAeHWUW B KBaapar AaeT KBaApaT Ynucna natb. Mi3Bnekas keagpar-
Hble KOPHW, HaxX0AWM, YTO HEU3BECTHOe NAC OAWH PABHO NATH;
He Hafo 6bITb reHnem, YToObl HAMTU HeU3BeCTHOE: OHO PaBHO Ye-
Tbipem.

TaKkoe reomeTpuyecKkoe onucaHuWe B TOYHOCTU COOTBETCTBYET
BaBMIOHCKOMY METO/y PeLUEHUA KBaAPaTHbIX ypaBHEHWIA. B bonee
CNOXHOM Nnpumepe 13 Tabanyek UCNONb3YeTCH B TOYHOCTU TOT e
peuent. Ha Tabnnyke Nuwb nprBeaeH peuent, HO He CKasaHo, oT-
KyAa OH B3ANCS, OHAKO reOMEeTPUYeCKas KapTuHa cornacyetcs u ¢
APYTYMU KOCBEHHbIMW CBUAETENbCTBAMM.



FTNABA 2
UMsa Ha ycTax

HOTMe 13 BeNnYanluMx maTeMaTUKOB APEBHEr0 MUpPa UK B
M eruneTcKkom ropoae AneKcaHapus, pacnonoXeHHOM Mexay
NATbIO KPYNHLIMY 0@3ncamu, BbiJAOWUMUCA B NYCTbIHIO K 3anaay
ot Huna. OanH n3 oasncos — Cnuea — Gbin M3BECTEH CBOMMU CONS-
HbIMM 03€pami, KOTOPble HANONHAIOTCA 3a 3UMY U BbICBIXAIOT B NeT-
HIO0 ¥apy. Conb NPOHMKNA B NOYBY Y CTana MaBHbIM UCTOYHUKOM
ronoBHOM 60AM ANR apxeonoroB, MOCKOMAbKY OHAa MPONUTLIBaeT
APEBHUE KAaMHU, U OCTAIOW{MIACA Ha HUX CONRHOM HAneT MeaneHHo
pa3pyluaeT oCcToBbI 3aHWN.

Hanbonee nonynspHoe Typuctnuyeckoe mecto B Cuse — Aryp-
MW, B NPOLUAOM XpaM, NOCBALLEHHbI 6ory AMOHy. BoxecTBeHHOCTb
AMmoHa 6bina cTob BenuKa, YTo OCHOBHOW ero acneKT npeacrasns-
€T co60ii HeyTo abCTPAKTHOE, HO 3aTeM ero CTanu OTOXAECTBAATL C
Bonee ocszaemoit CYLLIHOCTbIO — npowucxoxaeHuem 6ora Pa, ConH-
uem. MocTpoeHHbI BO BpemeHa 26-1t anHacTuu xpam AmoHa B Cu-
Be 6bin 06UTeNbIO 3HAMEHUTOTO OpaKyna, N3BECTHOrO, B YaCTHOCTH,
B CBA3MW C ABYMS KPYNHbLIMU UCTOPUYECKUMM COBLITUAMN,

Nepsoe — 310 rMbenb apmuu Kambuca Il, nepcuackoro uaps,
NoKopuelwero Erunert. Nepeaalot, yto B 523 roay Ao P X., Hamepe-
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BasACb MCNonb3oBaTb OpaKkyna xpama AMoHa ANA YTBEPWAeHUS
cBoero npasnenns, Kambuc oTnpasun 8 3anafHyto NYCTbIHIO BOEH-
HbliA OTpAA. Apmusa gowna Ao oasuca baxapwuiia, Ho noruéna B ne-
cyaHolit 6ype no gopore k Cuse. MHOrve erunTonorn CKNOHAUCH K
MbICAHK, yTo “noTeps apmun Kambuca” moxer okasatbea mudom,
HO B 2000 oAy rpynna uccnejosarenen us Kaupckoro yHueepcu-
TeTa XenBaH, 3aHMMaBLIAACA NOUCKamu HecTH, HaLna B TOM paiioHe
KYCKW TKaHW, MeTanna u yenoBevecKue oCTaHKW, KOTOpble MOrnu
ObITb OCTAaHKaMM Norubluen apmmu.

Btopoe cobbiTe, Nnpounsolwealwee AByMA CTONETUAMMU NO3Ke,
npejcTaBnser coboi uctopuyecknii hakt — 370 cyabBOHOCHBI
Bu3ut B CuBy AnexcaHgpa MaxkepoHCKOro, umesluero nepepg co-
601 B TOYHOCTMU Ty e Lenb, 4To u Kambuc.

AnekcaHap 6bin ceiHom uaps Punvnna Il MakegoHckoro. [joub ®u-
nvnna Kneonarpa Bbllwna 3aMyx 3a aNUPCKOTo uaps AnexcaHapa,
npuyem Bo Bpems cBanebHon uepemoHun ®uaunna yéunu. Youn-
Le mor 6biTb N060BHUK Pununna MNaBcaHUi, OropyeHHbIR Tem,
YTO LUAPb HMKAK He pearupoBan Ha ¥anobbl, ¢ KoTopbiMu MNaBca-
HU K Hemy obpaujancs. YGUnNcTso MOrno OKasatbCs U pe3ynbTaTom
nepcuacKoro 3arosopa, uHcnupuposaHHoro Aapuem Ill. Ecam ato
TaK, TO Nepcbl NOMYYUN CNONHA, MOCKONbKY MaKeAOHCKAs apMus
HemeaNeHHO npoBo3rnacuna uapem AnekcaHapa, W 20-NeTHUN
MOHapX COBEpPLUIMA 3HAMEHUTbLIN NOX0A, 3aBoeBaB 6ONbLLYIO 4acTb
u3BecTHoro Torga mupa. Mo nytu, B 332 rogy ao P X., oH 6e3 eau-
HOW 6UTBbLI NoKopun Eruner.

Ytob6bl 3aKpenuTb CBOIO BRacTb Hag Ervntom, Anekcanap npo-
Bo3rnacun cebs 3a04HO U PapaoHOM, a 3aTem COBEpLUWA NanoM-
HuyecTBo B CMBY C LeNblo 3a4aTb OpaKyny BONpoc, ABAAETCS Nn
cnpawwvBaowWwuin 6orom. OH OTNPABUACA K OpaKyny B OAMHOYECT-
Be, a BEePHYBLUWCb, OTNACcUA €ro BEPAUKT: 4@, OpaKyn NoaTBEpAUN,
YTO OH AeMCcTBUTeNbHO BOr. 3TOT OTBET OpaKyna cran OCHOBOW ero
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gnactu. MNo3gHee pacnpoctpaHuanc cnyxu, 6yaTo opakyn coob-
WUN eMY, 4TO OH — CbiH 3eBca.

He BrionHe sCHO, NPOU3BENO NN HAa ErUNTAH BneyatneHne 3Tto
HECKOJIbKO NerKoBecHoe CBUAETeNbCTBO, WAL e, C y4eTOM pa3me-
poB apmuu, HaxoAuBLUENCA NojA KoMaHgoBaHuMem AneKcaHapa,
OHM COYMM 33 Nyyllee CO BCEM COrnacuTbcA. Bo3mMOXHO, OHU yxe
fpEeCcLTUANC BNaAbIYECTBOM NepCcoB U paccmarpusanit AneKcana-
pa KaK MeHblUee 13 BYX 301 — UMEHHO 0 3TOM NPUYMUHE ero yxe
BCTPEYANU C pacnpocrepTbiMi ob6bATUAMM B GbiBWeER CcTOAMUe
Erunta Memduce. Kakas 6bl CTUHA HU CKpbIBanach 3a 3101 UCTO-
pueii, ernTaHe HaunMHas ¢ TOro MOMeHTa nounTany AnexcaHapa
KaK CBOEro Bnacrutens.

No nytv K CBe, 04APOBAHHbIN TOM YACTbIO CTPAHbI, YTO NEXUT
mexay CpeansemHbiM MOpem W 03epom, npeobpeTiim U3BeCT-
HOCTb noA nmeHem MapeoTuca, AnekcaHap pewmnn nocTpouTb Tam
ropoa. [lnaHnpoBan CTpouTeNbCTBO rOPOAA, CKPOMHO Ha3BaHHOTO
AneKcaHapuewn, rpedeckuin apxutektop [JMHOKpaT, PyKOBOACTBY-
ACb NPU 3TOM HabpoCKamu, caenaHHbIMU CaMum AneKCaHapOM.
[lato#t ocHoBaHMA ropofa UHoraa cunTaetca 7 anpens 331 roaa o
P X.; HeKoTOpbie ocnapuBaloT 4OCTOBEPHOCTb 3TOW AaTbl, HO B Ni0-
6om cnyyae oHa aoMKHa BbiTb 6nK3Ka K 334 roay Ao P X. AneKca-
APY He A0BEeNOCb YBUAETb CBOETO TBOPEeHUs — BO BTOPOW pa3 OH
Npubbin B 3Ty CTPaHy, YTOGbI GbITb TamM NMOXOPOHEHHBIM.

TaK, no KpaiiHel mepe, yTBEpHAeT OCBALIEHHAA BpemMeHeM
nerewpa, Ho UCTUHA, BepOATHO, Gonee cnoxHa. Tenepb NpeacTas-
nAieTca, 4To 3HAYUTENbHAA YacTb Oyayllent ANeKCaHapUK yxe cylye-
CTBoBana Ha MoMmeHT npubbiTua Tyaa Anekcavapa. Eruntonoru
A3BHO 0GHAPYXMAK, YTO MHOTME HAANWUCK He CAULUKOM HAAENHBbI.
Benukuin xpam B KapHake, Hanpumep, n3o6unyet opHameHTamu,
noceaweHHbIMM Pamcecy Il. Ha camom xe gene 3Ha4uTeNbHyIO ero
4actb nocrpoun orew Pamceca CeTu |, n cnegpl — nNopoit Becbma
3aMeTHble — NOCBALLEHHbIX OTLY HAAMNUCER MOXHO Pa3rAaaeTb NoA
Temu, KoTopbie 6b1KM BbiCeYeHbI B 4eCTb CbiHa. Nogo6Hoe nocara-
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TeNbCTBO ABAANOCH OBLMM MECTOM U faxe He CYUTANoCh NposiBhe-
HUEM HenouyTUTenbHOCTU. [lpyroe aeno — 06e306pa3nTb OCTaHKU
npejlecTBEHHIKA, CKaweM, cTecaTb NULO y cTaTyu dapaoHa: Ta-
KO NOCTYNOK BecbMa ONpefeneHHo CBUAETENbCTBOBAN O HeAo-
CTaTKe yBaMeHWs, TaK KaK 13-3a notepu WAEHTUYHOCTW NpeaLecT-
BEHHWUK MOT NNLLINTLCA 3aKOHHOTO MecTa B 3arpobHOA XU3HN.

Wmsa AnexcaHapa 66110 BbIGUTO NOBCIOAY, HA KaXA0M 34aHNN
B ApeBHei AnekcaHapun. Ero ums 6bino, Tak ckasatb, BbIOUTO U
Ha camom ropogae. Toraa Kak apyrue dapaoHbl npucsansany pas-
PO3HEHHbIe 30aHWsA UM NAMATHUKW, AneKcaHap NPUCBOUA Lenblin
ropoa.

AneKcaHgpus npespatunacb B OAMH W3 rNAaBHbIX MOPCKUX
nopToB; NPOTOKM Huna u KaHan ceasbiBanu ee ¢ KpacHbiM Mo-
pem!, a otryaa — ¢ WHanitickum okeaHom n [lanbHum BocToKoM.
OHa cTana UeHTPOM 3HAHWsA, B Hell pa3mellanacb 3HameHWUTas
6ubnnoTeKa. M Tam poanacs oauH 13 HauGonee BAMATENbHbIX Ma-
TEeMaTUKOB B UCTOPUKU — reomeTp IBKAUA.

06 AneKcaHape Ham U3BECTHO HaMHOro bonblie, Yem 06 JBK-
Anae — 1 370 NpY TOM, YTO 0 MacluTabe BAUAHWUA KAXAOMO U3 HUX
Ha Hally UMBMANU3ALMIO HA NPOTAXKEHNUW BEKOB elle MOXHO nocrno-
pWTb, U NOXanyn, BAAHWE IBKAWUAA OKaxeTcs aaxe Gonbuwe. Ecnu
B MaTemMaTuKe eCTb TaKas Bellb, KaK UMA, KOTOpOe Y BCeX Ha yCTax,
TO 370 UMsA IBKAUA. O XU3HK IBKAKAA HAM U3BECTHO Mano, 3aTo
0 ero pabotax — MHoro. Ha npotsameHunM HEeCKONbKUX CTONETUN
cnoBa “maremaruka” u “3sknnp” BOCNpUHUMAnNUCb B 3anagHom
MUpe NPAKTUYECKM KaK CUHOHUMDI.

Noyemy 3BKANA Npuobpen Taxyto U3BecTHOCTb? Beab 6binu ma-
TeMaTuKu 1 bonee BennKue, U Gonee 3HayutenbHole. Ho B TeueHne
6e3 Manoro AByx TbiCAY NeT UMA IBKAUAA ObIN0 U3BECTHOMY Ka-

1 ANeKCaHapus BbIFOAHO MCMOMb30BaNa TOProBAio ¢ BocTokom, ogHaKo ans coobuenuns
¢ KpacHbim Mopem Haao 6bino nepecedb Aensty Huna v ganee ABuratbCs no Cywe.
(Mpumevy. nepes.)
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[OMY, KTO 43y4an marematuky no Bcew 3anagHon EBpone u (8 He-
CKONbKO MeHbluel cTeneHu) B apabckom mupe. OH Bbin aBTOpom
OAHOTO U3 CambiX 3HAMEHUTBIX MaTemMaTUyecKux TeKCTOB B UCTO-
pun — “Hauyan reomerpun” (06bI4HO COKpalLaembix NPOCTO 4O
“Hauan”). Mocne n3obpeTteHus KHUroneyaraHums 3ta pabora okasa-
nacb Cpean cambix NepBbIX KHWAT, NOABUBLUMXCA B NEYATHOM BUAe.
Ona 6bina onybnukoBaHa B 6onee Yem ThiCAYE Pa3NUYHbLIX U3AA-
HW 1 B 3TOM YCTYNaeT OAHOM ToNbKO Bubnuu.

O JBKNMAE Ham U3BECTHO YyTb Bonblue, yem o fomepe. OH po-
anncs B AnekcaHapun okono 325 roaa Ao P X. n ymep oxono
265 roga ao P X.

CKa3aB 370, A C HeYLOBONbCTBUEM YYBCTBYI, YTO MHE TYT Xe
Hapo 6bl B3ATb CBOM CNOBa Ha3aj. Maes, COMacHo KoTopoi JBK-
VA AENCTBUTENbHO CyLLEeCTBOBaN U Gbin eaNHCTBEHHbIM aBTOPOM
“Hayan”, — 370 TONbKO OAHA U3 Tpex Teopuit. Bropas cocrouT B
TOM, YTO OH CylLecTBoBasn, HO He nucan “Havana” — no KpanHen
mepe He nucan ux cam. OH Mor BO3rnaBAsATb rpynny MaTeMaTuKoOB,
co3paslwmx “Havana” konnektusHo. CyTb TpeTbei Teopun — Gonee
CNOPHOM, HO BCe elle Nnexallen B pamKax BOSMOXHOMO — B TOM,
YTO TaKas rpynna CyliecTsoBana, Ho CUNbHO CMAxMBana Ha rpynny
MareMaTMKoB — no Gonbluer Yactu GpaHLy308 1 no Gonbluei ya-
CTW MONoAbIX, — NWCABLUNX B CEpefuHe ABAALATOTO CTONETUA NOA
UMeHem Hukona Bypbaku. Tak yto “IBKAMA” MOXeT OKasatbCs
KONNEeKTUBHbIM NceBaoHUMOM. Tem He meHee Haubonee ybepu-
TenbHasA Bepcus, NoxXoxe, COCTOUT B TOM, HTO IBKNUJ BCe Xe Cylje-
CTBOBan ¥ 4To 310 GbIN OAMH YeNOBEK, KOTOPbIA CaM W Hanucan
“Hayvana”.

370 He O3HaYaeT, 4T0 IBKAUA Cam OTKPbIN BCe MaTteMaTnyecKoe
CoAepaHune, KOTOpoe Bbl HAMAETe Ha CTpaHuuax ero KHuru. OH co-
6pan Boeguto n ynopaaounn 3HaunUTeNbHYI YacTb gpeBHerpeyec-
Koro maremarnyeckoro 3HaHus. OH 3aMMCTBOBAN y NpeaLlecTBeH-
HWKOB 1 cam octaBun 6oratoe Hacneane CBOMM NOCNEAOBATENAM, @
KpPome Toro, ckpenun Becb NpeameT neyarbio CBOEro asTopuTeTa.
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“Hayana” obbl4HO paccmaTpuBalOT Kak KHWUTY NO reOMEeTpuu, HO B
Hel TaK)Ke HalNOCb MeCTO TeOPUM YUCen U HEKOTOPbLIM 3a4aTKam
anrebpbl — 0flHAKO BCE 3TO U3NI0KEHO C reOMETPUYECKUX MO3ULUIA.

O ¥U3HM IBKNMAA Mbl 3HaeM 04yeHb HemHoro. lo3aHenwme
KOMMEHTaTOPbl BKAOYMAM B CBOU paboTbi 06pbIBOYHbIE CBeje-
HWA O HEM, HU OAHO U3 KOTOPbIX COBpEeMeHHbIe nccnegosarenu
noaTBepAUTL He MOTyT. OHM co06LWaloT, 4To IBKAUA NpenoaaBan
B ANeKcaHapuu, 1 otciofa 06blYHO BbIBOAAT, YTO B 3TOM FrOpoje
OH WU pOAUACA, HO TaK N 3TO HA CaMOM aene, HaM He U3BeCTHO.
B 450 roay, 6onee yem yepes ceMb BEKOB Nnocne CMepT IBKNU-
Aa, B NPOCTPAaHHOM KOMMEHTapuu no noBoOAYy ero matemMaTtuku
cdunocod MNpokn nucan:

“3BKNNA... cobpan BoefuHo Havana, HaBeas NOPALOK BO MHOFUX
Teopemax JB[OKCa, A0BeAA 4O COBEPLIEHCTBA MHOMUE U3 TeOpEM
TeaTeTa, a TaKXe 40BeN A0 HEOCMNOPUMbIX AOKA3aTeNLCTB Te BELLU,
KOTOPble 6bINK NULWbL HECTPOTO AOKa3aHbl ero npefwecTBeHHNKa-
MU. 3TOT MyX 1N BO BpemMeHa nepsoro u3 lronemees; 160 Apxu-
Mej, KOTOPbI WA Hegonroe Bpems cnycta nocne nepsoro lrone-
Mef, ynomuHaet 3BKNUAa, a Kpome Toro, roBopsAT, yto lTonement
OAHaM/bl CNPOCUN ero, UMeeTcsA N Gonee KPaTKUi NYTb K U3yye-
HUI0O reomeTpun, yem yreHue “Havan”, Ha 4TO TOT OTBETWA, YTO
LLapCKOro MyTW K reoMeTpun Het. [o3ToMy OH MONoXe, Yem OKpy-
weHue natoHa, Ho cTapuwe, yem patocdeH u Apxumea; néo no-
cnepgHue 6bINM coBpeMEHHUKaMK, KaK B OAHOM MecTe rosopuT 06
3TOM JpatocdeH. B aywwe oH 6bin NNATOHUKOM, UCMLITbIBAN CKNOH-
HOCTb K 3Tovi punococun, a nocemy 1 3akniouun csou Hayana no-
CTPOEHWEeM TaK Ha3blBaeMbIX NAATOHOBLIX Ten”.

BHuMaTenbHoe n3yyeHne HEKOTOpbIX U3 TeM B “Hayanax” He nps-
MO, HO y6eanTeNbHO CBUAETENLCTBYET, YTO IBKAUA AOMKeH Obin B
KaKOW-TO MOMeHT yumutbcs B lnatoHoBo AKagemuu B AduHax.
TonbKo Tam, Hanpumep, OH MOT y3HaTb O reOMeTpuM IBLOKCa 1 Te-
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jreTa. 4T0 KacaeTcsa ero xapakrtepa, To BCe, Y4TO y Hac ecTb, — 370
HeKoTopble hparmeHThl U3 Manna, KoTopsblii coobLaert, 4to IsKnug
Gbin “MATOK 1 Ntobe3eH Co BCeMU, KTO MOT XOTb B Maneiilei cre-
neHn CNocobCTBOBaTL Pa3BUTMIO MATEMATUKM, BHUMATENbHO crie-
aun, 4TOBbI HUKOTO KaKMM-NM60 06pasom He 3aaeTb, HO NpU 3TOM
6biN HACTOALLMM y4YeHbIM, He NPeBO3HOCALMM camoro cebs”. [lo-
W0 A0 HAC N HECKOMbKO aHeKA0TOB, OAMH U3 KOTOPLIX Nepeaaer
Crpobeit. OanH 13 y4eHNKoB IBKANAA CNPOCKN €ro, KaKoBa oyner
ero BbIrOZa OT U3y4eHUs reomeTpuu. IBKIUA no3ean paba co cno-
pamu: “flan aTomy yenoBeKy Tpu obona, pa3 OH XOYET U3B/eKaTb
npu6binb 13 y4ebbl”.

OTHOLLEHWE FPEKOB K MaTemaTuKe CUNbLHO OTAMYANOCh OT TOTO, KO-
TOpOe roCnoACTBOBANO CPeAM BABUNOHAH W erunTaH. B Tex KynbTy-
pax matemMaTWKa paccmarpusanach B NepBylo o4epe/b B NpaxTu-
YeCKOM MnaHe — XOTA “npakTMyeckoe” Morno o3HayaTb TaKkyio
OpUeHTaLMIo TOHHeNs B nupamuge, 4tobbl aylie-ka ymepuero dha-
paoHa nerye 6bIN0 OTNPABUTLCA HaNpaMyio K Ocupucy. [ns HeKo-
TOPbIX e U3 rpeyecKux maTemaTuKoB Yyncna Obinn He UHCTPYMEH-
Tamu, BpeMsi OT BpeMeHW NPUBNEKABLUMMUCS AN NOLKpenneHus
MWUCTUYECKMX BEPOBAHUI, @ CAMOIA CYTbIO 3TUX BepOBaHUM.
Apuctotens v MnatoH coobLwaloT o KynbTe, LeHTpanbHo dury-
pon Kotoporo 6bin Mudarop 1 KOTOpbIA pacuBen 0KoAo 550 roaa
Ao P. X. CornacHo BepoBaHUAM aAenToB 3TOro KynbTa, MatemaTuka,
B 0CO6eHHOCTU Yyncna, ectb OCHOBA BCero TBopeHus. Nudaropein-
Ubl passunan MUCTUYECKUE B3MNSAALI HA FAPMOHMIO BCENEHHOW, OC-
HOBaHHble OTYACTK HA TOM OTKPbITUMK, YTO FAPMOHUA HOT HA CTPYH-
HOM WMHCTpymeHTe cBA3aHa C NPOCTbIMKU MaTemMaTUyYeCKUMU 3aKOo-
HOmepHocTamuK. Ecnu cTpyHa 3By4nT Ha onpefeneHHow HoTe, TO
CTPyHa BNONOBMHY KOPOYe 3BY4MT HA OKTABY Bbllle, YTO AaeT Hau-
Bonee rapMOHUYHBIVA 13 BCex MHTepBanoB. OHW uccnegosanu pas-
M4Hble yncnoBble 3aKOHOMEPHOCTW, B YACTHOCTU “MHOrOYrofb-
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Hble” 4yncna, BO3HMKalLMe, KOraa o6beKTbl BbICTPanBaTCA Tak,
yto6bl 06pa3oBatb MHOrOYronbHUKW. Hanpumep, “TpeyronbHbie
4yncna” 1, 3, 6 U 10 BO3HWKAIOT U3 TPEYroNbHUKOB, @ “KBaAparHble
uncna” 1, 4, 9 M 16 — U3 KBaAPATOB.

TpeyronbHble U KBagpaTHble Yucna.

Nudaropensm BrNoYan B ceba He NUWEHHYIO ONpeseneHHbIX
CTpaHHOCTe HYMeponoruio — Hanpumep, YMCno 2 paccmarpuea-
NOCb KaK MYXCKOE, @ 3 KaK JXeHCKOoe, — HO TOT B3rnag, 4To rmybuH-
Hasn CTPYKTYpa NpUpoLbl UMeeT MaTeMaTU4YeCKUM XxapaKrep, v cero-
LHA NEXWUT B OCHOBe 6onbluei 4acTy TeOPeTUYECKOro 3HaHuS.
XOTA N034HAR rpeyeckan reometpus Goina meHee MUCTUYECKOMN,
rPeKu B LLeIOM BOCMPUHMMANKU MareMaTUKy KaKk camoLeNb — CKO-
pee Kak BeTBb (pMNocodunu, HeXenn Kak MHCTPYMEHT.

EcTb npuyunHbI Nnonaratb, 04HaKO, YTO 3TUM He BCE CKa3aHo.
TBepAo yCTaHOBAEHO, 4YTO ApXxMmes, KOTOPbI Mor 6bl 6biTb yye-
HUKOM JBKAUAA, UCMONB30BAN CBOM MaTemMaTMyecKue cnocobHo-
CTW ANA CO34aHNA MOLLHbIX MALWWH U BOEHHbIX MexaHU3moB. Co-
XPaHWUNOCb O4eHb HEMHOTO 3aMblCN10BaTbIX FPeYeCKUX YCTPOUCTB,
n3obperartesibHblii 3aMblCeN U TOYHOCTb WCMONHEHWA KOTOPbIX
YKa3blBalOT Ha NoALepXUBAEMYIO B NONHOW Mepe TpaauLuio Bbl-
COKOTO MacTepcTBa — aHTUYHbIA BapuaHT “npuknagHoi Matema-
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tmkn”. Camblii, BO3MOXHO, U3BECTHbI NPUMEP — 3TO MeXaHu3m,
HaiileHHbI Ha MOPCKOM AHe B6NM3M ocTpoBKa AHTUKMTEpa: no-
BUAMMOMY, OH npejcTaBnseT coBOM YCTPOWCTBO ANA pacyera
ABKEHMNA HebecHbIX TeN, BLINONHEHHOE B BUAE LIECTEPEHOK,
CNOXHbIM 06pa3om cLenneHHbIX APYF C APYrOM.

3BKNMAOBLI “Havana”, 6e3 coMHeHWs, YKNaabIBAOTCA B 3TO YTOH-
yeHHoe MnpejcTaB/ieHe O rpeyecKor marematke — MOTOMY, BO3-
MOHO, YTO 3TO NpefCTaBNeHne B 3HAYMTEIbHOW Mepe U OCHOBaHO
Ha “Havanax”. OCHOBHOW aKL,EeHT B KHWUre AenaeTcs Ha Nor1Ky foKa-
3aTe/1bCTBa, NPU 3TOM HET HYU HameKa Ha BO3MOXHOCTb UX NpaKTuye-
CKoro npumeHeHunsa. Ho camoe BaXHOe Ans Hallero paccKkasa CBOMCT-
go “Havyan” He B TOM, 4TO TaM FOBOPUTCSA, @ B TOM, YEro Tam Her.

JBHAMA OCYLWECTBUA ABa BENUKWUX HOBOBBeaeHWA. lepBoe — 3T0
HOHLENUMA fOKa3aTenbCTBa. IBKAWY OTHA3bIBAETCA NPUHUMATD Ka-
Koe 6bl TO HY ObINO MaTemMaTMyeCcKoe YTBEPXKAeHUE KaK UCTUHHOE,
MOKa OHO He YCTaHOBNEHO C NOMOLLbIO NOCeA0BaTeIbHOCTU Nornye-
CKUX LLAroB, KOTOPble NO3BONAIOT BbIBECTU AAHHOE YTBEPHAEHME U3
TOro, YTO Ye u3BecTHo. Bropoe HoBOBBeAeHME — 3T0 0OCO3HaHWe To-
ro (hakTa, 4To NPOLECC AoKa3aTeNbCTBA AOMKEH UMETb HAYano U 4YTo
3TN UCXOAHblE YTBEPKAEHWA JOKa3aTb Helb3A. Takum obpa3om, IB-
Knng popmynupyetr nate GyHAaMeHTaNbHbIX NPeAnoNoXeHwui, Ha
KOTOPbIX OCHOBbIBAIOTCA BCE €ro fanbHenlwmne nocTtpoeHus. Yetoipe
M3 HUX NPOCTbl U HENOCPEACTBEHHbI: iBE TOYKM MOXHO COEAUHUTb
NPAMOIN NUHWe; NIOOON KOHEYHbIN OTPE3OK NPAMOW MOXHO Npo-
BOMKUTb; MOXHO NPOBECTU OKPYIKHOCTb C NIOBLIM LLEHTPOM U Nto-
6bIM pagunycom; Bce NpAMbIe YMbl paBHbl MeXay Co60iA.

Ho nsatolit noctynar — coscem apyroro poaa. OH ANUHHbIA U
CNoXHbIN, @ yTBepHAaemMoe B HeM BOBCE He CTONb CaMO04eBUAHO.
Ero ocHoBHoe cnepcTBre COCTOUT B CyleCTBOBAHMN NapanienbHbIX
NPAMbIX — TaKuMX, KOTOPble HUKOrAA He NepeceKaloTcs, HO NPojon-
HalTca Ge3 orpaHUyeHUs B OQHOM M TOM e HanpasneHuu, Npu
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3TOM BCerfa HaxoAACb Ha OLHOM W TOM }e pacCTOAHUU APYr OT Apy-
ra, Kak ABa TpoTyapa no ctopoHam 6ecKoHe4YHOo ANMHHON, ugeanb-
HO npamon goporn. B aencrButensHoct 3BKAMA dopmynupyer
TpeboBaHue, 4Tobbl NpY NepeceyeHnn AByX TMHUI TpeTbelt nepBebie
[Be nepeceKkanuch ¢ Tol CTOPOHBI, rAe ABa 06pa30BaHHbIX yrna fa-
10T B CyMMe BENUUUMHY, MEeHbLLYIO ABYX NpAMbIX YrnoB. OKasbiBaet-
CA, 4TO 3TO NPeLNONOKEeHUE NOrMYeCKU SKBUBANEHTHO CYLLeCTBOBA-
HWIO B TOYHOCTU OAHOW NWHUK, NapannensHoW 3afaHHOW NUHUK U
npoxoasaLlen Yepes 3ajaHHYI0 TOUKY BHE 3TOW NNHWMK.

Ecnu 3Tv yrbl B cyMmme MeHblie
180 rpagycos, TO 3T1 IUHMK

AOMKHbI NepeceybCa, KONb CKOPO
NPOAOCMKEHbI AO0CTATOYHO AaeKo.

NaTeift nocTynaT 3sKNuAa.

B TeueHue CToNeTUI NATLIA NOCTYNAT paccMaTpuBanCs Kak nosop-
HO€ NATHO — KaK HeyTo TaKoe, YTo CeayeT YCTpaHUTb NyTem BblBOAA
€ro 13 YeTblpex APYrux UNu e 3aMeHo ero Ha HeuTo Gonee npocroe
U CTOMb e CaMOoOo4YeBUAHOE, KaK U OCTanbHble noctynatsl. K aesst-
HaALaToMy CTONETUIO MateMaTuKm NOHANM, 4To IBKAUA Bbin abconioT-
HO Npas, KOTAa BKAIOYMA B CBOW NPEANONOMKEHUSA NATbIA NOCTyNaT: UM
YAANOCb A0Ka3aTb, YTO €ro HeMb3sA BbIBECTW U3 OCTANbHbIX:

[Ana 3BKNnaa normyeckme AoKasatenbCTBa COCTaBAANM CYLLECTBEH-
HOe CBOMCTBO reOMETpWM, W [0KA3aTenbCTBO MOHbIHE OCTaeTcA
tyHpameHTOM BCell matemMatuku. YTBepwaeHue, y KOTOporo Her
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[10Ka3aTeNbCTBa, BOCNPUHMMAeTCA C MOAO3PeHMem BHe 3aBncumo-
TV OT TOTO, CKO/Ib MHOTO KOHKPETHbIX CBUAETENbCTB rOBOPUT B €ro
noNb3Yy Y CHOMb BAXHbIMM MOTYT OKa3atbCs ero cneacteus. dGusn-
KU, MHIEHEPbI 1 aCTPOHOMbI, HAaNPOTUB, HEPEAKO OTHOCSTCA K A0~
Ka3aTeNbCTBam ¢ npeHebpeeHemM — KaK K HEKOTOPOMY MejaH-
TUYHOMY AOBECKY, MOCKONbKY Y HUX ecTb Ans Hero 3 herTMBHas
3ameHa — HabniogeHne.

B kauecTBe npumepa npeacraBum cede acTpoHoma, KOTOpbii
LITAETCA BbIYUCANTL ABUMeHUe JlyHbl. OH 3anuileT matemarnyec-
Kue ypaBHeHUA, onpejensioiine asmKeHne JlyHbl, U TyT e 3acTps-
HeT, MOCKOMbKY He BUAHO HWKAKOro cnocoba pewuTb 3TV ypasHe-
HUsA TO4HO. TOrAa Halw acTPOHOM MOXET CNerka CXUTpuTb, BBOASA B
CBOM YPaBHEHWUs pa3nunyHble ynpouawuue npubanxerns. Mare-
matuka byieT BONHOBATb BONPOC, MOTYT AN 3TV NpUOAMIKEHUA ce-
pbe3HO MOBNNUATL Ha OTBET, U OH By/leT CTPEMUTLCA AOKA3aTb, 4TO C
HUMW BCe B nopsaaxe. Y acTPOHOMaA e eCTb MHO cnocob npose-
pUTb OCMbICNIEHHOCTb CBOUX AencTBuin. OH MOXeT noCmoTpeThb,
AeNCTBUTENLHO K ABUKeHWe JIyHbl TAKOBO, KaK CNeAyeT U3 ero Bbl-
ynucnenuit. Ecnm aa, To 3TUM 0fHOBpPEMEHHO 060CHOBbIBAETCA Me-
104 (NOCKONbLKY MONYYyaeTCA MpaBMbHLIA OTBET) U NPOBEPAETCA
Teopua (No ToW e npuuMHe). 3aMKHYTOro NOTMYECKOro Kpyra
3QleCb HeT, NOTOMY YTO eCY METOf MaTeMaTuvyeCcKn HEKOPPEKTEH,
TO NOYTW HaBEPHsKa OH He NO3BONWT NPaBUNbHO NpeACKasaTh ABK-
WeHue flyHbl,

bes goctyna K pockolum HabnaeHU AN FKCNEPUMEHTOB Ma-
TeMarnkam npuxoanTCA NPOBePATb CBOID paboTy, MCXoas 13 ee BHy-
TPeHHeit norukun. Yem BawHee CneACTBUA U3 HEKOTOPOFO YTBEPIKAE-
HUsA, Tem BaxHee ybeanTbCA, YTO 3TO YTBEPMAEHME UCTUHHO. Tak
4T0 AOKa3aTenbCTBO CTRHOBUTCA AaWe ellie BaXHee, KOraa BCeM Xo-

Aelictaurensho, JlyHa 61u3Ka v xopowo BuaHa. CuTyauus npuobpetaeT HECKONbKO
Gonbuyio OCTPOTY B TOM, Hanpumep, Clydae, KOraa acCTPOHOM CyMen CAeNatb NNtb He-
Gonbwoe yucno HabNoAEHUI HaZ KaKMM-NMBO TENOM M NCXOAA U3 HUX XOYET y3HaTb Xa-
PaKtep ero ganbHeiwero asvmenua. (Mpumey. nepes.)
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yetcs, YToObl JaHHOE YTBEpPXAeHUe GbiN0 BEPHbIM, UAKU KOTAA U3
ero UCTUHHOCTU ByAeT BbITEKaTb OrPOMHbIN 06bEM CNeacTBui.

[lokasarenbCTBa He MOTYT BUCETb B BO3AYyXE, M UX HENb3A A0
6eCKOHEYHOCTU BO3BOAUTL K APYrM, NOTUYECKU UM NpejllecT-
ByIOWMM. [Ae-TO y HUX JLONKHO ObITb Ha4yano, U Hayano 3To no
onpeaeneHunio COCTOMT U3 BeLLer, KOTopbie He JOKa3bliBalOTCA U
HUKOrgpa He ByayT AOKa3biBaTbCA. CEroaHA Mbl Ha3biBaem 3Tu He-
[AOKa3blBaeMble WUCXOAHble MPeanooXeHns axcuomamu. Ans
matemMaTu4ecKoi TeoOpMu aKCMOMbI NpeacTaBasaioT coboi npaBu-
na urpsl.

Bcakui, KTO BO3paMmaeT NPOTUB aKCMOM, MOXET NPpM XenaHuu
UX U3MEHWUTb; OAHAKO Pe3ynbTaTtoM TaKMX AeMCTBUIA ByaeT CoBCeM
apyras ucropusa. MaTtemaTvka He yTBepXfAaeT, YTO HeKoTopoe
YTBEPMAEHNE UCMUHHO: OHa YTBEPXAAET, YTO €C/IN NPUHATL PAL
NpeAnoNOXeHUA, TO AaHHOE YTBEPHKAEHWNE AONKHO ObITb UX NOTU-
yeckum cneactemem. OTCl0Aa He CNeayeT, YTo aKCMOMbI He nogie-
aT M3meHeHUAM. MaremaTuKi MOryT obCywaarb BONPOC O TOM,
npesnoyTUTENbHA NN AaHHAA CMCTEMA AKCMOM MO CPaBHEHMIO C
APYTYMM B OTHOLUEHUY TEX UM MHBIX LieNIer, MK e BONPOC O TOM,
npeacTaBAfeT M AaHHAA CUCTEMA KaKOW-HUMBYAb MHTEpeC cama no
cebe. Ho 3TM AMCKYCCUMM He KacaloTCA BHYTPEHHEN NOrvMKu nto6ow
13 BbIGPAHHbIX CUCTEM aKCUOM U NOAYYAEMbIX U3 HUX CIEACTBUIA.
OHu KacalTtca Nullb TOro, Kakue M3 3TUX CUCTEM 3ac/lyXuBaloT
BHWMaHWs, BbI3bIBalOT UHTEPEC WM NpeacTaBnAloT cobon Xopo-
Wwee pa3BfieyeHue.

CneacTBuA U3 akcMom IBKAMAA — ANMHHaA, TUlaTenbHO oTobpaH-
Has Leno4yKa NOrMYeCKUX NOCTPOEHU — NPOCTUPAlOTCA Heobbl-
yarHo paneko. Hanpumep, OH JOKa3biBaeT — NPUMEHASA NOTUKY,
KOTOpas B ero fHW cunTanach 6€3yKoOpuU3HEeHHOW, — YTO, HONb CHO-
PO Bbl NPUHMMAETE €r0 aKCMOMbI, Bbl HEN36EMHO O/KHbI 3aK/I0-
4YnUTb Cnegytoluee,
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s KBapapar runoteHysbl NPAMOYroNbHOMO TPEYrofibHWKa PaBeH cym-
me KBaApaToB [BYX pYrux ero CTOPOH.
CylwecTByeT 6@CKOHEUHO MHOTO NPOCTLIX YMCen.
CyLecTBYIOT MppaLiioHabHble YNCNa — TaKue, KOTOPbIe He Bbipa-
WaloTca B Buae Apobu. Npumepom ABAAETCH KBaAPaTHbIA KOPEHb
13 ABYX.

s MmeeTcs poBHO NATb NPaBWNbHbIX Ten: TeTpasap, KyO, oKTasap,
AOAEKA3AP M nKocasap.

s Jloboi yron MOXHO TOYHO pasgenuTb Ha fBe paBHbie YacTu, UC-
NoNb3ya TONbKO LUPKYAb U NUHENKY.

s MOXHO NOCTPOUTb NPaBUIbHbLIE MHOTOYrONbHUKMU € 3, 4, 5, 6, 8, 10
1 12 CTOPOHAMU, UCNONb3YA TONbKO LUPKYNb U NTMHENKY.

fl BbIpa3unn 3Tv “TeopeMmbl”, KaK Ha3blBaloTCs Nto6ble obnagatoLme
AOKa3aTeNbCTBOM MaTemaThyecKue YTBEPMAEHWA, Ha COBPEMEH-
HOM fA3biKe. fA3bIK IBKNMAA OTANYANCS IOBOALHO CUNLHO: DBKAUA
He paboTan HenocpeaCTBEHHO € Yucnamu. Bee, 4to Mbl uHTEpnpe-
TUPYeM KaK CBOMCTBa Yuncen, GopmMynnpyeTcs y Hero B TepmuHax
ANVH, naouiagen n o6bemMos.

CopepxaHnue “Hadyan” pa3busaercs Ha 4Be OCHOBHblE Kateropuu.
WUmeloTca Teopembl, roBopsLLue HaMm, YTO HEKoe yTBEepAeHME UC-
TUHHO. W MMEIOTCA KOHCTPYKLUM, TOBOPALLME HaM, KaK 4To-1nbo
MOXHO cfenartb.

TUnuyHas 1 3acnyMeHHO 3HameHnTas Teopema — 3o lpeano-
HeHne 47 KHuru | “Havan”, WMpoKo n3BectHoe Kak Teopema MNu-
haropa. OHa racuT, 4To caman AAMHHAA CTOPOHA B NPAMOYrONb-
HOM TpeyronbHUKe HaxoauTCA B ONpeAeneHHOW CBA3M C ABYMSA
APYruMu. Ho 6e3 AONONHWTENbHBLIX YCUAWIA AW UHTeprpeTauum
OHa He gaet meToga ANA AOCTUEHUA KaKon-NMbo Lenu.

KoHcTpykuus, cyuwectBeHHas Ans Halero pacckasa, CofepwuT-
A 8 Mpepnomennn 9 u3 Knuru |, rae 3sknug peluaet 3apady “6ucex-
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Teopema Mudaropa.

unu” (neneHus nononam) yrnoB. IBKANAO0B METOA AeNleHWA Yrna no-
nonam NpocT, HO OCTPOYMEH, C Y4ETOM OrpaHUYeHHbIX BO3MOMXHOC-
TeW, AOCTYNHbIX Ha TOW paHHewn cTaguu passutua. Ecam 3agaH yron
(1), 06pa3oBaHHbI ABYMs OTPe3KaMu NPAMbIX, TOMECTUTE LIMPKYb
B TOYKY nepeceyeHns 3TMX OTPe3KOB (2) U NPOBEAUTE OKPYHHOCTb,
KOTOpan nepeceyer OTPe3KU B ABYX TOUYKAX, MO OAHOW HA KaXAOM
(4epHble Toukw). Tenepb nposeauTe (3) A4BE OKPYKHOCTU TOrO e pa-
AWyca C LieHTpaMu B Nosy4eHHbIX Toukax. OHM nepeceKyTca B ABYX
TOYKax (OTMeyeHa TOIbKO 0fiHa W3 HUX), NOCNE Yero Yepes HUX npo-
BOAUTCA (4) CKOMas BuccekTpuca (NokasaHa ToYkamu).

MoBTOpPAsA 3T0 NOCTPOEHKNE, MOXHO pPa3AennTb YroN Ha YyeTbipe
paBHble YacTh, Ha BOCEMb, Ha LWEeCTHAaALAaTb — YUCIO0 YacTen yasa-

1 2 3 4

Kak pasgenutb yron nononam LMPKynem U NMHENKOW.

| 3w CTioAPT | UCTUHA U KPACOTA |



{ 57

BAETCA HA KAKAOM Liare, TaK YTO Mbl MONY4aEM CTENEHMN ABONKN:
2, 4 8, 16, 32, 64 1 TaK panee.

Kak 2 yXe roBopun, B “Hayanax” 0CHOBHOI acneKT, UMeloLnii oT-
HOWeHME K HalleMy paccKasy, COCTOUT He B TOM, YTO Tam COAep-
WWTCA, @ B TOM, Yero Tam Het. IBKNUA He fan HUKaKUX MeTOA0B ANA
pelleHus cneayloumnx 3ajay.

JleneHve yrna TO4HO Ha TPY paBHble YacTu (TpUcekuma yrna).
MNocTpoeHue NPaBUNbHOTO MHOTOYTO/IbHUKA € 7 CTOPOHAMMU.
MNocTpoeHve oTpesKa, ANNHA KOTOPOro paBHa ANMHE OKPYKHOCTU
3alaHHOro paauyca (BbiNnpAMIEHUE OKPYKHOCTH).

m [locTpoeHue KBagpara, NoLWasbL KOTOPOro paBHa NiowWaan Kpyra
3afaHHoro paawyca (KBagpatypa Kpyra).

m  [locTpoeHue kyba, obbem KOTOPOro PoBHO BABOE BoMblie 0bbe-
ma 3afjaHHoro kyba (yasoeHue Kyba).

MHoraa roBOpUTCA, YTO Camy FPEKU BOCNPUHUMANMU 3TU ynyLieHNs
HaKk HefoCTaTKW B MOHYMEHTaNbHOM Tpyae JBKAWAA W NOCBATUAM
MHOFO CuA UX UcnpaBneHunio. CTOpUKKM matemMaTMKM HaLWau o4eHb
Mano cBuAeTenbCTB B MOLAEPHKY 3TUX yTBEPWAEHUN. B pencru-
TeNbHOCTU TpeKn ObiN B COCTOAHUM PELIMTb BCE MepeynceHHble
Bbllle 3ajaun, HO ANs 3TOr0 MM NPUXOANAOCH MCMONb30BaTb METO-
Abl, HaxoaMBWIMECSA 3a Npeaenamu YyCTaHOBAEHHbIX JBKAMAOM pa-
MOK. Bce 3BKNM10BbI NOCTPOEHMSA BbINMOAHANNCH LIUPKYNEM U NUHEN-
Ko 6e3 aeneHuii. [peyeckue reomeTpbl MO 6bl BbINOAHUTL TPU-
CeHUMI0 yrna, NCnonb3ya cnelmanbHble KpUBbIe, Ha3blBaeMble KOHU-
HECKUMU ceyeHMAMU; OHW MOrKM Bbl KBAAPUPOBATb KPYT, UCNONb3YA
APYrylo cneumanbHylo KpUBYIO, HasbiBaeMyto KBaapatpucon. C apy-
FOit CTOPOHbI, OHM, KAKETCH, He NOHUMANN, YTO eCAN MOXHO BbINOA-
HUTb TpucekuMIO yrNa, TO MOXHO NOCTPOUTL M NPaBUNbHBINA CEMU-
YronbHUK (na, 51 UMelo B BUAY UMEHHO CEMUYTONbHUK; AeBATUYIONb-
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HWK NOCTPOUTb HECNOXHO, @ BOT ANA CeMuUyroNbHWUKa notpebyercs
o4eHb XMTPOe NOCTpoeHue). Ha camom ene oHM, Noxoxe, BoobLe
He u3y4anu CNnepcTBuin, BbiTEKAIOWMX U3 TPUCEKUUM yrna. [lywa ux,
no-BUAMMOMY, He Neana K TaKUM UCcnefoBaHUAM.

MNo3aHeiilwne mMaTeMaTMkM BOCNPUHUMANKU TO, 4TO 6bin0 ony-
LeHo y 3BKNUAA, B MHOM CBeTe. BMeCTO NOMCKOB HOBbIX CPeACTB
ANA pelleHns 3TUX 3a4a4 OHM 03a60TUANCH BOMPOCOM O TOM, Yero
MOXHO 10CTWYb, UICNONb3YA OTrPaHUYeHHble CPeACTBA, BbIOpaHHbIe
IBKANUAOM, — LMPKYNb U NUHENKyY (Npuyem 6e3 BCAKOTo XynbHuYe-
CTBa C HaHECEHHbIMU Ha Hee feNeHUAMU: FPeKu 3Hanu, uto “npu-
eM BCTaBKM”! CO CKONb3ALLEN NMHENKOMN C feNeHUAMM no3BonaeT
3¢p(HeKTVBHO U TOYHO pasAenuTb Yron Ha TPW 4YacTW; OAWH TaKOW
meTog 6bin n306peTeH Apxumeaom). HaxoxaeHue TOro, YTo MOXHO
caenatb, a Yero Henb3s, a TaKKe [0Ka3aTenbCTBO 3TOMO 3aHANM
ponroe Bpems. K KOHUY 1800-X rofioB CTano OKOHYaTelbHO ACHO,
YTO HU OfHY M3 NPWBEAEHHbIX Bbllle 3ajay Henb3A pelunTb, WC-
NoNb3ya TONBKO LUPKYNb U NUHENKY.

[nunHa 3Toro oTpesKa foMKHa
ObITb paBHa paguycy,

\Torp,a 3Ta INHUA pellaer
3apady Tpucekunn

3aTeMHEeHHOro yrna
Tpucekuus yrna Apxumeaom.

1 HyneBoe ageneHve nUHeWKu CKONb3WUT NO 3afaHHOW KPUBOW, NpU 3TOM NUHENKa BCe
BPEMA NPOXOAWUT Yepe3 BbiAeNeHHYI0 TOUKY BHe KpUBOW. ImeeTca BTopas Kpueas, U
NPU KaXAOM NONOKEHUU NMHEAKM DUKCUPYETCA TO AeNeHue Ha Held, Ha KOTOPOM ee Nne-
peceKaer 312 BTOpas Kpusas. [p1 Tom NoNoKeHUM NNHERKU, KOTAa OTMEPEHHARA TaKUM
06pa3om AnuMHA OKA3bLIBAETCA PABHOM HEKOTOPOIA 3afaHHOM, N0 NUHEKe NPOBOANTCA
npamas. (Tpumey. nepes.)
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Jto 6bIN 3ameyatenbHbilt War Bnepea. Bmecto Toro utobbi Ao-
«a3blBaTb, YTO HAKOW-TO KOHKPETHbI METOA MO3BONAET PELUTb
KOHKPETHYIO 33jiauy, Matemarku Hay4Mnnucb AOKasbiBaTb NPoOTU-
gONONOKHOE, NPUYEM B O4YeHb CUIbHOW (hopme: HUKAKON MeToA
413 TAKOTO-TO KNacca He cnocobeH pewnThb TaKylo-To 3agady. Mare-
MaTUKW Havanu nocTuraTe BHyTpeHHUEe orpaHuyeHus, npucyume
yx Npeamety. 3jecb 0cobeHHO 3a4apoBblBaeT AONONHUTENbHbI
WTPNX, COCTOALWMIA B TOM, 4YTO, AAKe YTBEPHAAA Hanu4ume nojob-
HbIX OFpaHNYeHNIA, MaTeMaTKN CMOIN [OKa3arb, YTO 3TO 8 CAMOM
dese HACToALME OrpaHNYeHmA.

B Hagex/ae n3bemarb HenpaBmALHOMO NOHUMAaHUA A XO4Y OTMETUTb
pAf BAXHbIX aCMEKTOB 3aa4 O TPUCEKL AN yrna.

TpebyeTcs MoyYHoe NOCTpoeHne. ITO OYEeHb HECTHOE YCNOBUE B
pamKax uieanu3npoBaHHoil rpedeckoit GOpMynMpPOBKM reomer-
pUK, FAe IMHUU CYUTAIOTCA GECKOHEYHO TOHKUMM, @ TOUYKMN — UMe-
owWmnMK HyneBoit pasmep. Tpebyercs pasaenuts yron Ha Tpu Co-
BepleHHO paBHble 4acTU. PaBHble He C TOYHOCTBIO BO CTO/ILKO-TO
AECATUYHBIX 3HaKOB, OyAb TO COTHA UAWM MUAKAPA, — NOCTPOeHMUe
AOMKHO MMETb BeckoHeyHylo TOYHOCTb. B Tom e ayxe, npaeaa,
Ham paspelaetcs ¢ 6eCKOHEYHOM TOYHOCTbIO NMOMELLATb LUPKYb
B 1I0BYI0 TOUKY, KOTOPas Ham 3aaaHa MM KOTopas BO3HWKNA B NPO-
uecce NOCTpoeHMs; pacTBOp LUPKYNA MOXHO C GeCKOHeYHO ToY-
HOCTbIO 3aaBaTh paBHLIM PACCTOAHMIO MeXaY NoBbIMK ABYMA Ta-
KUMU TOYKaMK; KPOME TOTO, MOXHO NPOBOAUTL NPAMYIO NIUHMIO,
NpoXoasLLyio TOYHO yepe3 Nlobble ABe TaKMe TOUKMU.

B Hawe# meHee coBepleHHOM peanbHOCTU BCe He Tak. Tak
GecnonesHa nu reometpus JBKAMAA B HAlWeM peanbHoM MuUpe?
Her. Hanpumep, ecnvt Bbl geiicTByeTe TaK, Kak NpeaAnUCbIBaeT JBK-
Mp B MpepnomeHnn 9, UMes peanbHbIii LMPKYb U peanbHbIi ANCT

ymaru, 1o Bbl nonyuute oueHb Hennoxylo Gucektpucy. [lo nossne-
HUA KomnbloTepHOI rpatnKN YePTEIHUKIM UMEHHO TaK U Aenunu
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Ha YepTexax yron Ha fiBe 4acTu. igeanusauma — He HeJOCTaToOK;
OHa NpeAcTaBnAeT co60iM OCHOBHYIO NPUYKHY, MO KOTOPOV MaTema-
TMKa BoObGLWe paboTaeT. B pamKax ujeanuMsmMpoBaHHON MOAeNw
MOXHO PacCyXAaTb NOrMYECKM, NOTOMY YTO TOYHO U3BECTHbI CBOW-
CTBA BCEX Y4ACTBYIOLMX B Hell 06beKToB. PeanbHblil MUp C ero ane-
MeHTaMM xaoca He TaKoB.

OaHaKo W uaeanusayma UMeeT CBOM nNpeaensbl, U3-3a KOTOPbIX
MoieNb MOXET WHOTAA CTaTb HenpurogHoil. beCKOHeYHO TOHKue
NIMHUK, HaNpUMep, He 0YeHb XOPOLIW B KaYecTBe PasmMeTKU Ha fo-
porax®. Mogenb cneayeT NpMcnocobuTh K COOTBETCTBYIOLLEMY KOH-
TeKCTy. Moaenb IBKanaa Obina npucnocobneHa Takum o6pasom,
4TOObI 06NErYNTL BbIBOA NOTMUYECKUX 3aBUCUMOCTER MeXay reome-
TPUYECKUMM yTBEPKAEHNAMM. B KauecTBe GOHYCa OHa MOXET BbITb
nonesHa ana NOHUMaHUA PeanbHoOro MUpa, XoTA 3T0 HU B Koell Me-
pe He 3aHUMANOo LeHTPaNbHOMO MecTa B PacCyMAeHUAX IBKANAA.

Cneayoujee 3amedaHmne CBA3aHO C NpefblayLLnM, HO UAET B He-
CKONbKO MHOM HanpasneHun. He coctaBnaeT Tpyaa HaiTi nocTpoe-
HUA ANA NpubAnKeHHoO TpuceKumn yros. Ecnn Bam Tpebyerca Tou-
HOCTb B OAWIH NPOLIEHT UNY B OAHY ThICAYHYIO NPOLLEHTA, 3TOTO MOMHO
nobutbca. Korga ownbKa cOCTaBAAET ThICAYHYIO AOMO TOALMHDI
AIVIHAK, KOTOPYIO NPOBOAUT Balll KapaHAall, OHa U B CaMOM Jene He
CNVWKOM BaMHa ANA TEXHUYECKUX yepTemeit. MaremaTnyeckas e
3ajaya craButca 06 udeanbHol TpuceKuun. MoXHo Ny Npon3Bonb-
Hblil yron mo4Ho pa3butb Ha Tpu YacTu? M oTBeT 34eCb — HeT.

WNHoraa roBopAT, 4To “Henb3sA AoKa3aTb oTpuuaHue”. Marema-
TUKW 3HAIOT, 4TO TaKoe yTBepMjeHne — yylwb, bonee Toro, otpuua-
Hue MoxeT 06nagatb CO6CTBEHHbIM 04apoBaHUEM, B 0COOEHHOCTH
Koraa AnA LoKa3arenbCTBa HEBO3MOMHOCTM Yero-nmbo Tpebyiotcs
HOBble MeTo/bl. TaKne MeTofbl 4acTo OKasblBaloTca 60/ee MOLHbI-
MU 1 6onee MHTEPECHBIMK, YEM NONOKUTENbHBIE peweHuna. Koraa

1 MIMeHHO HenaeansHOCTb NMHUIA TpebyeT cneunansHbix NPasun, OroBapuBsaloumx “yep-
Ty” B pa3nuyHbIx Buaax cnopra. (Mpumed. nepes.)
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KTO-TO 1306pen HOBbIV MOLLHbIA METOA, NO3BONAIOWMI XapaKTepu-
30BaTb BELM, KOTOPbIE MOXKHO NOCTPOUTL LMPKYNEM U IMHENKOIA,
a TaKKe OTAGNMA UX OT Tex, NOCTPOUTL KOTOPbIe Takim obpasom
Henb3f, BO3HMKAET COBEPLEHHO HOBBIA cnocob mblwneHus. A 3a
HWUM NPUXOAAT HOBble UAewn, HOBbIE 33jaun, HOBbIE PelleHns — 1
HOBbIE MaTeMaTnyecKue Teopun N MHCTPYMEHTbI.

Henb3A UCNONb30BaTh MHCTPYMEHTbI, KOTOPbIE HE/Ib3A NOCTPO-
UTb. BaM He yaacTcs No3BOHWTbL Apyry no mobunbHomy TenedoHy,
ecv MobunbHbIx TenetdoHoB He cywecrayet. Unun cbectb cydne ns
WnUHaTa, €CAU HUKTO He M306pen CenbCKoro Xo3AnNCTBa AW He
NpUAyMaN, KaK Monb30BaThCs OrHeM. Tak YTo CO3AaHMe MHCTpY-
MEHTOB MOXET OKa3aTbCA HE MeHee BakHbIM, YEM peLUeHNe 3a/4ayd.

BO3MOMHOCTb ZieleHWA YINoB Ha paBHble YacTh TECHO CBA3aHa Koe
¢ yem Gonee MUIbIM — C NOCTPOEHUEM MPABUAbHbLIX MHOFOYroNb-
HWKOB.

MHOroyronbHUK — 310 3aMKHyTasa ¢urypa, obpasoBaHHas oT-
pe3Kamu NpAmMbIX HMHKUIA. TpeyronbHUKK, KBaapaThbl, NPAMOYrofb-
HUKK, pOoMObI TMNa Takoro <> — BCe OHU MHOTFOYTONbHUKU. OKPYK-
HOCTb HE eCTb MHOFOYroIbHUK, MOTOMY 4TO ee “CTOpoHa” npeacTas-
naer coboit Kpusylo, a HE HEKOTOPOE YUCNO OTpe3KoB. MHoro-
YrofibHMK Ha3blBAETCA NPaBW/IbHLIM, €CAW BCe ero CTOPOHbI UMEIoT
OAHY K Ty Xe ANUHY, @ KaXAaa napa CoCefHUX CTOPOH nepeceKaer-
CA oA ogHMM U Tem e yrnom. Ha pucyHke npusegeHs npasunb-
Hblé MHOTOYrobHUKK C YNCAOM CTOPOH 3, 4, 5, 6, 7 1 8.

WHoraa nuwyT: 3-yroNbHUK, 4-YyronbHUK, 5-yrofibHUK, 6-yrofb-
HUK, 7-yronbHUK U 8-yTroNbHUK, — YTO BbIMAAMT HE CAULWWKOM Kpa-

OCOOU

NpaBunbHbIE MHOTOYTONbHUKM.
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CUBO, HO KOrAa AeNno AOXOAMT A0 HEOOXOAUMOCTI rOBOPUTL O MHO-
royrofibHWKe € 17 CTOPOHAMM, TaKas 3anucb, Kak “17-yrofbHuK”,
OKa3blBaeTCA [OCTaTOMHO NpaKTU4YHOW. A uyTto Kacaerca 65537-
yronbHuKa (aa, takue 6blBalot!) — nonarato, Bbl y1OBUAN CYTb.
IBKNUA U €ro NPeALEeCTBEHHUKMN LOMKHbI ObLIN MHOTO pasmblLu-
NATb Haj BOMPOCOM, Kakue W3 NPaBWbHbIX MHOOYrofibHMKOB
MOXHO NOCTPOUTb, NOCKOMbKY IBKANA AaeT Cnocobbl NOCTPOEHUA
ANA MHOMMX 13 HMX. BONPOC 3TOT 0Ka3anca OYeHb yB/ieKaTe/bHbIM
¥ BOBCE He npocTbim. TpeKn 3Hanu, Kak NOCTpouTb NpasuibHble
MHOFOYrO/ibHUKM CO CNEfYIOLMM YACIOM CTOPOH:

3, 4, 5, 6, 8, 10, 12, 15, 16, 20.

Ham Tenepb U3BECTHO, YTO UX He/b3A MOCTPOUTb, KOTAA YNCHO CTO-
POH paBHO

7’ 9’ 11) 13) 14, 18, 19.

KaK MOXHO 3aMeTuTb, HeyYTEHHbIM B YKa3aHHOM MHTepBane ocra-
NI0Cb TOIbKO OAAHO YMcio — 17. ictopua o 17-yronbHMKe ByaeT pac-
CKa3aHa OTAe/bHO; OHa BaHa Mo NPUYKHAM, BbIXOAALLMM 33 pam-
KM YUCTO MaTeEMaTUYECKMX.

Korna peyb uaer o reomeTpun, HeT HUKAKOM anbTePHATUBLI pU-
COBaHWIO Ha ucTe Bymaru ¢ NCNo/b30BaHWEM PeanbHOro LMPKyns
¥ HacToAwwei NMHenku. Pabota ¢ HYUMKU NO3BONAET OWYTUTL eAuH-
CTBO BCEro 3T0ro npeamera. fl xody nokasarb Bam Moio Niobumyto
KOHCTPYKLMIO — NOCTPOEHME NPABWIBLHOTO WeCTUyroibHuKa. A no-
YepnHyn ee U3 KHrK, KOTOPYHO B KOHLLE 1950-X FOZ0B [1a/l MHE MOW
DAAA, — KHUra HasblBanacb Man Must Measure (“YdenoBek fonweH
n3MepATL”) 1 Bbina coBeplleHHO 3aMedaTeNbHOM.

®uKcupyem pas 1 HaBceraa PacTBop LMPKyNA, Tak yTo BCe Ha-
WK oKpywHOCTM ByayT oaHoOro xe pasmepa. (1) HauepTum okpym-
HOCTb. (2) BblGepem TOUKY Ha Hell 1 NPOBEAEM OKPYIHOCTb C LieH-
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oY@ &

1 2 3 4 5

KaK nocTpouTb NpaBubHbIA WeECTUYroNbHUK

TPOM B 3TOM TOUKe. OHa NepeceKaeT NCXOAHYI0 OKPYIKHOCTb B ABYX
HOBbIX TOYKaX. (3) MpoBEAEM OKPYKHOCTU C LLEHTPAMK B 3TUX TOY-
Kax 1 NONYYUM [Ba HOBbIX nepeceyeHus. (4) NMpoBeseM OKpYKHO-
CTW € LiEHTPaMK B 3TUX TOYKaX; 06e OHW NPOMAYT Yepes OAHY K Ty
}e HOBYIO TOUKy nepeceyeHus. MonyyeHHble WeCTb TOYEK MOXHO
Tenepb COEAMHWUTb B NPABUAbLHbIV WeCTUYronbHUK. U3 actetnyec-
KMX cooOpameHuii NpUATHO (HO MatemaTMYecKu He 06A3aTenbHO)
BONONHUTL KapTuHy. (5) NMpoBeaem OKPYMHOCTb C LIEHTPOM B LUec-
1O TouKe. TOrAQ WeCTb OKPYKHOCTEN NEPeceKyTcs B LiEHTpe WC-
X0AHoiA, 06pa3ys HeyTo BpoAe LBETKa.

JIBKAMA WUCMONb30BaN OYeHb MOXOMWUN MeToa — 6Gonee npo-
CTOW, XOTA U He TaKo CUMNATUYHbLIN — 1 dokazan, 4to oH pabora-
et. Ero moxHo Haiitu B Mpegnowenun 15 Kuuru V.



FMABA 3
Mepcnackni noaT

BcraHb! Bpocun kameHb B yauy TbMbl Boctok!
B nyTb, kapaeaHsl 38e34! MpaKx usHemor...

W noBuT HaLLHI0 rOpAY CyntaHa
OXOTHUK-CONHLE B OTHEHHbIA CUNOK.

nA 60NbWMHCTBA M3 Hac uma Omapa Xaama HepaspblBHO CBS-
A 3aHO C €ro WCMONAHEHHbIMU UPOHUM YeTBepocTUwMaMK “Py-
6an”, a KOHKpeTHee — C UX U3ALHbIM NEPEBOLOM Ha aHTIMIACKUIA,
caenaHHbim daBapaom dutumkepanbaom. OgHAKO UCTOPUKKU Ma-
TEMATUKM NonaratoT, 4To y Xahama ecrb elje 6onblie 0CHOBaHWUN
ANA NPUTA3aHWA Ha chasy. OH 3aHMMaeT BUAHOE MeCTo Cpeau nep-
CUACKMX 1 apabCKUX MatemaTuKoB, noaoOpaslunMX 6POLEHHbIN
rpekamu aken ¥ NPOJO/MKMBLUMX Pa3BUTUE HOBOW MaTematuKu
nocse Toro, KaK 3HaHue B 3anagHoi EBpone norpysnnoch B Tem-
Hble BEKa, a y4eHble [JoKa3aTeNbCTBY TEOPEM NPeancyaun Teonoru-
YyecKue cnopsl.

K yncny BeNMKNX JOCTUKEHMI Xaiama OTHOCUTCA pelleHne Ky-
O6UYECKMX YpaBHEHWIA, BLINMOAHEHHOE B pamMKax NOYTEHHbIX METO-
[I0B rpevecKoi reomeTpum. Ero metogbl o HEOOXOAUMOCTY BbILLM
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3a PAMKU LMPKYNA U INHENKN, KOTOPbIMIU MONYANMUBO OrpaHnyu-
panacb reOMeTpus IBKNMAQ, MOCKONbKY 3T CPEACTBA NPOCTO He
npUTOAHBI ANA PellieHnA AaHHO 3aaaun — 06CTOATENBCTBO, O KO-
TOPOM TPEKN CUAbHO MOJO3pPEBaNU, HO He MO AoKasatb W13-3a
oTCYTCTBUA Heobxoanmoro noaxoaa, Nexalilero B chepe anrebpei,
a He reometpuun. Bnpoyem, metoabl Xanama BbIXOAAT 33 PamKM
UMPKYNA U INHENAKN HEe CANWKOM cunbHO. OH Ucnonb3oBan cneuu-
anbHble KPMBbIE, Ha3blBaeMble “KOHUYECKUMUN CceveHnAmMK” — no
1o NPUYNHE, YTO X MOKHO NOCTPOUTb, NEepeceKan KOHYC NAOCKO-
cTblo.

HapoAHas MyAPOCTb, Kacalolanca NPaBun HaNMCaHNA Hay4Ho-Mo-
NynAPHON NUTepaTypbl, IacuT: Kaxaas hopmyna ymeHbluaet npo-
JaMm KHuru Bagoe. Ecnv Tak, To 3T0 04eHb NN0Xas HOBOCTb, NOTO-
MY YTO MOHATb OCHOBHbIE MOTMBbI B AaHHOW KHUTe HUKAK He nosy-
yuTCA, He B3MAHYB Ha HECKO/bKO ypaBHeHuil. Cheaylolwas rnasa,
Hanpumep, MOCBALWEHA OTKPLITUAM, CAENaHHbIM MaTemaTuKamu
3anoxu Bo3poxaeHus, — oTKpbITUAM hopmyn ANA pelweHns nobo-
ro KyGUYeCKoro ypasHEHWUA UAK YPABHEHWUA YETBEPTOW CTENEHMU.
Al mory oboiiTuch 6e3 hopmynbl ANA peleHns ypaBHEHWIT YeTBep-
TOV CTeNEeHU, HO BOT B3MAHYTL Ha hopmyny Ana KybuyecKoro ypas-
HEHWA HaM TaK UK MHaye NpuUAeTCA. B NpoTMBHOM ciiyyae Mbl Bbl-
HY¥zeHbl Byaem orpaHMYNUTLCA CI0BAMM TUNA “YMHOKAEM HEKOTO-
Pbie Yncna Ha HeKOTOpble Apyrue yucna v K 3Tomy npubaensem
HeKoTopble TpeTbK YMCna, @ MOTOM M3BNEKAEM KBaAPaTHbIA KO-
PeHb, 3aTem npubasnsem Apyroe YXCNO W U3 TOTO, YTO NOAYYNNOCD,
U3BneKaem KyBuUecKUn KOpeHb; Aanee Aenaem T0 e CaMoe CHo-
B3, HO co Cnerka apyrmMu YMCNaMn; B KOHLLE KOHLIOB CKaablBaem
ABa pesynbrata. A, 3abbin! — WHoraa eue Hago byaer aenuts”.
HeKotopbie aBTOpbI 6pOCKAM BBI3OB 3TOM HAPOAHOI MYAPOCTH
Y Rawe Hanucanu KHUMM Npo ypaBHeHWA. BUAUMO, OHU ChepyloT
"3BectHomy coBeTy u3 obnactu woy-6usHeca: “Ecnm y Bac pepe-
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BAHHAA Hora, nomaluute et”. TaK BOT, B HEKOTOPOM CMbIC/e 3Ta
KHUra — 06 ypaBHEHUAX; HO NOJOBHO TOMY, KAK MOXHO Hanucatb
KHUTY O ropax, He Tpebys npu 3tom, ytobbl YuTaTeNU B3GUpPANUChH
Ha ropy, TaKe MOXHO Hanucarb KHUry o6 ypaBHEHUAX, He Tpebys,
yTo6bl YMTATENN UX PEelwanu. TeM He MeHee YuTaTeNnn KHUIM 0 ropax
BPAZL X NONMYT ee, eCM HAKOTAA He BUAENN rop, TaK YTo ANA Hac
1 B camom fene Oyaer nonesHbIM B3rNAHYTb HA CnelnanbHo oTob-
paHHbie ypaBHEHUA.

OcHoBHOe cornalweHue, Kotopoe A Npeanarat 3aknioynTb,
TEHAEHLMO3HO NepeKOoLWEHO B NOML3Y YuTaTena: KaveBbiM Co-
BOM OyzeT “nokasarb”. fl xouy, YTo6bl Bbl NOCMOMpenuU Ha ypaBHe-
HuA. Huyero desame ¢ HUMU He Tpebyetca. Mo mepe Heobxogumo-
cT1 8 6yay pa3bupaTb ypaBHEHUA Ha YacT! U 0OBACHATL, KaKne nx
CBOWCTBA CyU{EeCTBEHHbI AN1A HAlWero pacckasa. Al HUKoraa He byay
NPOCKTb BaC pellnTb ypaBHEHWE UAWU NPOU3BECTU C HUM KaKue-
nnbo BbluMcneHus. Y a Bcepbes nocrapach nsberarb Ux nossne-
HWA — HACTONbKO, HACKONIbKO 3TO BO3MOXHO.

Ha camom gene nocne 3HaKOMCTBA C HUMW YPaBHEHWS OKa3bl-
BAlOTCS LOBOMLHO APYKENOOHBIMU CO3AAHUAMKU — ACHBIMU, YET-
KUMU, UHOTAA Aae npeKpacHbiMW. TaihHaa UCTUHA 00 ypaBHeHMU-
AX COCTOMT B TOM, YTO OHM NPEeACTaBAAOT cobOit NPOCTOil, ACHDIA
A3bIK ANA OnMcaHuA uenoro paga “peuentos” no BbIYUCIEHWIO
pasHbiX Beweii. Korga A 6yay B COCTOSHMY BblPpa3uTb TaKoii pelent
CNoBamy WAK NPOCTO AaTh Bam obliee npeacraBieHne o TOM, YTo
NPOUCXOAUT, HE BAABAACh B HECYLLECTBEHHbIE AeTanu, A TaK u byay
fenatb. B peakux cnyyasax, TeM He mMeHee, UCNONb30BaHWe CNOB
CTAHOBMTCA CTONb FPOMO3AKUM, YTO Ham MPUAETCA NPUBErHyTb K
CUMBOAAM W cneluanbHbiM 0603HaYeHUAM.

B 3TOM KHUre MMEIOTCS TPU BaXHbIX TUNa 0603HaYeHWiA, 1 ABa
M3 HUX A yNOMsAHY npAamMo cetyac. Of4HO — 3TO HaW APYXULLe X, TO
ecTb “HensBecTHoe”. 3ToT cumBON 0603HAYaeT Yyucao, Kotopoe
Mbl elle He 3HaeM, HO 3HaYeHne KOToporo OTYaAHHO NblTaemcs
HanuTu.
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06o03HauyeHMa BTOPOro TMnNa — 3710 Yncna, HabpaHHble Gonee
MENKUM WPNGTOM U Cherka NPUNoAHATbIE HaA CTPOKOW — Takue
waK 2, 3 nnn ke 4. OHM roBopAT, YTO HEKOTOPOE APYroe YN0 Hafo
yMHOXMWTb CaMo Ha cebs yKazaHHOe uncno pas. Tak, 53 o3HayaeT
5 X 5 X 5, 4T0 PaBHO 125, a x> 03HayaeT X X X, rie X — Halll CUMBON
ANA HEWU3BECTHoro yucna. YuTatoTca oHM Kak “keagpat”, “Ky6”,
“yeTBEPTas CTeneHb” 1 TaK Aanee, a BCe BMECTe OHW Ha3blBaOTCA
cmeneHAMU COOTBETCTBYIOLLEro Ynucna.

He nmeto HM maneiwero NoHATKA novemy. NpPocTo HaZo Xe nx
KaK-TO Ha3blBaTh.

Mnn BaBUNOHCKMIA MeTof pelleHWs KBaApaTHbIX ypaBHeHWA fo-
CTancs APEBHUM rpeKam no HacnefCcTBY, WM e OHWU ero OTKpbLIn
3aHOBO. [epoH, KuBlWINA B ANeKcaHapun rae-To mexzay 100 roAom
[0 4100 room oT P X., 06cyxaan TunuyHble 3a4a4u “BaBUNOHCKO-
ro” CTMAA, NCNONb3YA rpeyeckyto Tepmuronoruto. OKono 100 roaa
HuKomax — BepoATHO, apasuTAHWMH M3 WNyaen — Hanucan KHury
noa HasBaHuem Introductio Arithmetica, B KOTOpPO OH OTOWeEN OT
rpeyecKon TpaguLnMmn NPesCTaBAATL YMcna reoMeTpuYyecKummn Be-
NIMYMHAMK TUNA OTPe3KoB 1 nnoluagen. Ana Hukomaxa yncna 6bbl-
N1 CAMOCTOATENbHLIMW BEMYMHAMMU, @ He ANIMHaMK OTpe3KoB, Hu-
Komax 6bin nudaropeiiem, U 3T0 BUAHO M3 ero paboThl: OH UMeeT
AEN0 TONBKO C LeibIMW YNCIaMK K UX OTHOLWEHUAMM U HE UCNOJb-
3YeT CMMBONbHbLIX 0603HaYeHnin. Ero KHura crana CraHAapTHbIM
y4ebHMKOM no apudmeTuKe Ha nocnepylollee ThicRYeneTHe.
CumBonbHble 0603HayeHnsa Bownu B anrebpy B paborax rpe-
Yeckoro martematuka [uodaHTa NpUMepHO OKONO 500 roaal.

Y Avodante nuwer okono 350 roaa oT P X. ®eoH Anexcanapuickuii. Quodaxrosa
Arithmetica nocealWeHa “aocronoyTeHHenwemy AMOHMCHIO”, KOTOPBIA MOXeET BbITb
€nuckonom Anonmcnem Anexcanapuiickum (cepeamua Il Beka ot P X.). iotaHT mor
POAUTECA mexay 200 1 214, a ymepeTb mexay 284 1 298 ropamu. (lipumey. nepes.)
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EAnHcTBEHHOE, YTO Mbl 3HaeMm o [luodaHTe, — 370 BO3PacT, B KOTO-
pOM OH ymep, Aa U 3T CBEAEHWUA AOWM A0 HAC CNOCOOOM, Bbi3bl-
BalOWMM COMHEHMS B AyTEHTUYHOCTMW. Mpeyecknil C60PHUK 3aaay
no anrebpe CoAepKUT OLHY Chefyioluero cogepxanua: “AvnodaHt
npoBen WeCTyto 4acTb CBOEMN XU3HU Manb4ynMKomM. bopoaa ero cra-
na pacTu CnycTa elle oAHy ABeHaguartyto 4yactb. OH xeHunca oaHy
ceabMylo CnycTs, a ero CbiH poannca Yepes nAatb NeT. ColH AOXMA
A0 MONOBMHBLI BO3pacTa CBOEro 0OTua, a OTel, yMep Yepes yeTbipe
roga nocne cbiHa. CKonbKo neT 66110 AnodaHty, Korga oH ymep?”

Mcnonb3ya MeTofbl, NogpasymeBaBLUMEeCs 3TUM APEBHUM anreb-
PancTom, UK e cnocobbl 6onee COBPEMEHHbIE, MOXKHO BblYMUC-
NUTb, YTO eMy ZoM¥HO Obino 6biTh 84 roga. Hennoxoit Bo3pact,
ecnn, KoHeyHo, 3ajaya oCHOBaHa Ha peanbHbIX (akTtax, uro,
BMNpOYEM, HE OYEBUAHO.

370 BCE, YTO Mbl 3HAEM O €ro0 XM3HW. Ho 13 no3aHenumnx CNMcKoB
1 CCbINIOK Ha HUX B APYrMX AOKYMEHTaxX Mbl 3HaeM A0BOJIbHO MHOTO O
ero KHurax. OH Hanucan ogHy KHUIY O MHOTOYrONbHbIX YKUCAax, U
YacTb ee coxpaHunacb. OHa opraHvu3oBaHa B 3BKAMAOBOM CTune, Te-
OpemMbl OKa3blBalOTCA HA OCHOBE /IOFMYECKNX apryMeHToB, U B Lie-
JIOM MaTemaTuyecKoe 3Ha4YeHue KHUMM HeBennKo. HamHoro BamHee
TPUHAALATb KHUI HanucaHHoW um Arithmetica. Ulectb U3 HuX coxpa-
HUAKCb A0 HaLLKX AHeR bnaroaaps cAenaHHOW B TPMHAALLATOM CTone-
TUW rpeyYyeckoit Konuu ¢ bonee paHHero aksemnnapa. Ewe yetbipe
MOINN BCMAbITL Bnaroaaps pyKonucu, HailaeHHoi B MipaHe, Ho He Bce
NCCNEeA0BaTeNN CXOAATCA B TOM, YTO OHa BOCXOAUT K AnodaHTy.

Arithmetica npepcraBneHa Kak paj 3agad. B npeagucnosun
[AnodaHT coobLyaeT, YTo Hanucan ee B Ka4yecTse 3afa4HNKa Ans CBO-
nX y4eHnKoB. OH ncnonb3osasi cneuunanbHbili CUMBOA ANA HEW3BECT-
HOTO, a TaKKe OTAe/bHblE CUMBO/LI ANA €r0 KBagpata u Kyba; KameT-
CA, YTO 370 COKpaLlleHus cnos dynamis (motub, cuna) u kybos (kyb).
0O603HaYeHWA CTPYKTYPUPOBAHBI HE 04eHb XopoLlo. CnoxeHue y un-
ohaHTa 3anMcbIBaeTCA NPOCTO KaK pasmMelieHne CMMBOOB Apyr 3a
Apyrom (Mbl Tenepb AeNaem TaK ANna YMHOMKEHUA), HO OH ncnonb3yeT
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cneumnanbHblidi CUMBON ANA BbluMTaHKA. ECTb M CUMBON Ans paBeHCT-
Ba, XOTA OH 1 Mor 6bITb BBEAEH NO3AHEMLIUM NEPENUCYUKOM.

B ocHoBHOM Arithmetica nocBsileHa peweHnto YypaBHeHW.
B NepBO/ M3 COXPAHMBLUMXCA KHUI OBCYXAAKTCA NUHelHble
ypaBHEHWSA; B OCTa/bHbIX MATA PACCMAaTPUBAIOTCA Pa3nnyHble Bu-
bl KBAAPATHbIX ypaBHEHWUM, YacTo ANA HECKONIbKUX HeussecT-
HbIX, @ TaKXKe HEKOTOopble cneunanbHble Kybuyeckne ypaBHeHUs.
XapaKTepHas 0Co6eHHOCTb COCTOUT B TOM, 4YTO OTBETHI BCeraa AB-
AAIOTCA LENbIMA UAW paLMOHaNnbHbIMK Yncnamu. CeroaHa Mbl Ha-
3plBaéM ypaBHeHue AnocaHTOBbIM, €CM ero peleHns orpaHu-
yeHbl UEeNbIMKU WUAW pauMoHanbHbIMK Yncnamu. BoT TunuyHbIRA
npumep U3 Arithmetica: “Haittn Takne Tpu YUCNa, YTO UX CyMMa,
a TaKMe Cymma nobblx ABYX U3 HUX ABAAETCA NOMHbIM KBaapa-
Tom”. Nonpobyiite pewnts — 370 BoBCe He npocrto. OTBeT [no-
taHTa: 41, 80 1 320. CymmMa BCeX Tpex paBHa 441 = 212, Nonap-
Hble CyMMbl paBHbl 41 + 80 = 121 = 112, 41 + 320 = 361 =19 1
80 + 320 = 400 = 20%. Hennoxo npuaymaHo.

B coBpemeHHoi1 Teopuu Yncen AnodaHToBbl YpaBHEHWUA 3aHU-
MaIOT LLeHTPanbHOE MeCTo. 3HaMeHUTLIA NpuMep — “nocnefHAn Te-
opema” ®epma, KoTopas yTBEPIAAET, YTO ABA NOAHbLIX Kyba (Mnu
ABE CTeneHn ¢ 6onee BbICOKMM NoKasaTenem) B CYMMe He MOryT
Aartb Ty Xe cteneHb. C KBagpaTamu TaKoe fenaeTcs COBCEM NPOCTO
W BocxoauT K Mudaropy, Hanpumep, 32 + 42 =52 uan 52 + 12% = 132,
Ho ¢ Ky6amu, yeTBepTbIMK CTENEHAMK, NATLIMU UK NOOLIMK BbIC-
WKMK cTeneHAMM TaKoe caenatb He yaaetca. [lpyumepHO B 1650 ro-
Ay Mbep ae Gepma HebpexHo Habpocan 3Ty runoresy (6e3 Aokasa-
TenbCTBa — HeCcMOTPA Ha Urypupyroulee B HasBaHWmM ero UMA, oH
370/ TeopeMmbl He I0Ka3an) Ha NOMAX CBOEro IMYHOIO 3K3EMNIAPa
Arithmetica. NoHaaobuUnocL NOYTH 350 NeT, Noka Juapto Yaitnc —
CneynanncT no Teopuu Yncen,. poavBLINIACA B BputaHuu, a HblHe
KuBYWKI B AMepuKe, — AoKasan, Yto Pepma 6bin npas.

Wctopuyeckan Tpagnums B MatemaTke UHOTAA OKa3blBaeTcs
O4eHb gonroii.
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Anrebpa peanbHo NoABMUAACk HA MatemaT4ecKoii cLeHe B 830 ro-
AY, KOrAa OCHOBHOE AeNCTBUE NePeMecTUNOCh U3 FPeYeCKOro Mu-
pa B apabckuit. B Tot roa actpoHom Moxammen nbH Myca anb-Xsa-
pU3MU HaNWUCan KHUrY, o3arnasnexHyio “Ans-Arcabp 8’anb Myka-
6as1a”, 4To NepeBoOAMTCA NPUMEPHO KaK “BOCCTAHOBNEHWE U YNPO-
ueHmne™d, Cnosa 3TM OTHOCATCA K CTaHAapTHBIM cnocobam obpa-
WaTbCA C ypaBHEHUAMM ANA NPUBEAEHUA UX K BUAY, yAOBHOMY Ans
pewenus. U3 “anb-gwabp” NpoUCXOAUT COBPEeMeHHOE CNOoBO “an-
re6pa”. MepBbil NATUHCKUIA NepeBOA ABEHAALATOrO CTONETUA NO-
ABMNCA nop 3arnasnem Ludus Algebrae et Almucgrabalaeque.

KHura anb-XBapu3mu HeceT Ha cebe creabl BANAHWA NpeaLlect-
BEHHWKOB — BaBW/IOHAH 1 FPEKOB, @ TaKXKe OCHOBLIBAETCA Ha UAEAX,
NOSBUBLUMXCA OKOMO 600 roaa y bpaxmaryntel B UHauUK. Tam o0bbsac-
HAETCA, KaK pellatb NUHeNHble U KBajpaTHble ypaBHeHWA. Heno-
CpeACTBeHHble NOCNEA0BATENM anb-XBapU3MU NOHANY, KaK peLlaTb 1
HEKOTOpble cneuuanbHble BUAbl Kybudeckux ypasHeHun. K uucny
3TMX nocnegosarenei npuHaanexany Cabur ubH Koppa — spay, ac-
TpoHOM 1 hunocod, KoTopbiv wun B baraaae v 6bin NpU 3TOM A3bIY-
HUKOM, — @ TaKXe erMnTAHUH N0 UMEHV anb-XacaH UbH anb-Xancam,
KOTOPOrO B NO3AHENLIEN 3anNaaHoN nuTepatype, Kak NnpaBunio, Hasbl-
BalT AnbxaseH. Ho 6onee Bcex 3HameHut Omap Xaiam.

NonHoe uma Omapa 6bino Tuac anb-AuH Aby’nb-Parx Omap
nbH N6paxum anb-Huwanypu anb-Xanamu. Cnoso “anb-Xanamu”
6yKBanbHO NEPEBOAUTCA KaK “NanaToyHuK”, 4To, N0 MHEHUIO pA-
Aa y4eHbIX, JOMKHO YKa3blBaTb Ha POA 3aHATUI ero oTua N6paxu-
ma. Omap poauncs B MNepcun B 1047 roay v nposen 66abLyi0
4acTb CBOEN AeATenbHOM Xu3HM B Huwanype. Tenepb 310T ropog
MOXHO HaWTU Ha KapTe PAAOM C ropoaom Meluxeg B MPOBUHLMM
XopocaH Ha ceBepo-BoCTOKe WpaHa, B6nu3u rpanuubl ¢ Typrme-
HUCTAHOM.

1 Wau “cokpalieHve 1 cpaBHeHWe”, UaKU “BOCCTAHOBAEHWE W NPOTUBOMOCTaBnEHUe”.
(Mpumey. nepes.)
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JlereHpa rnacut, uto B monopocty Omap ywen 13 Joma usyyatb
pcnam 1 Kopa noa pyKoBOACTBOM NPOCNABNEHHOTO PEMIMO3HO-
ro peatens Nimama Mosaddaka, wuswero B Huwanype. Tam oH
cBen APYHOY ¢ aByMA Apyrumu yyeHnKamu — XacaHom Cabaxom v
Hu3aMoM anb-MynbKoOM. [1py3ba MOKAAAUCH, YTO €C/IU KTO-TO ”3
HUX CTaHeT 6oraTbiM 1 3HAMEHUTLIM — YTO BMONHE MOFO CNY4UTb-
A € Temu, Kto obyvancs y Moaddaka, — To OH NoAeNUTCA CBOUM
60raTcTBOM U BNacTblo C ABYMA APYrumu.

fOHOWY 3aKOoHYUAM obByyeHue. foa Nnpoxoaun 3a ronom corna-
weHue octaBanoch B cune. Husam ornpasunca B Kabyn. Omap, He
o6nafaBwMin Cepbe3HbIMU NOAUTUYECKUMU ambuumamu, nposen
HEKOTOpOEe BPeMs B KayecTse nanatoyHuka (apyroe BO3MOMHOE
06bACHEHUE ero UMeHy anb-Xaamu). CTpacTbio €ro cTanu Hayku 1
MatemaTtvKa, 1 OH oTaasan UM 6G/bLLYI0 YacTb CBOEro CBOBOAHOTO
BpemeHu. 3atem BepHynca Husam, Kotopblii fobunca ana cebs
JOMKHOCTW B NPaBUTENbCTBE W CTan ynpasnaiowum Aenamu cynta-
Ha Anbn ApcnaHa B ero pesugeHuunv B Huwanype.

MockonbKy Huszam poctur Gorarctea v cnaebl, OMap v XacaH
HanoMH1UAW eMy 0 KnaTBe. HU3am ucnpocun y cyntaHa Ao3BoneHus
NoMOYb CBOWMM APY3bAM U, KOTAA OHO BblNO NOAYYEHO, UCMONHUA
KNATBY. XacaH Nonyyun xopowo onnayneaemyto pabory B npasu-
Tenscrtee, Ho Omap noxenan NPOCTO NPOAOMKATL CBOWU HayyHble
3aHaTMA B Huwanype, rae oH mor 6bl BO3HOCUTb MONUTBbLI 3@ 340-
poBbe 1 6narononydne Husama. Ctapblit WHKOABHLIA APYr OpraHu-
3oBan pna Omapa npaBuTENbCTBEHHOE anoBaHbe, Aabbl TOT Mor
nocBAwWaTL CBOE BPEMA 3aHATUAM. Ha Tom 1 nopewuvnu.

XacaH nosgHee nonbiTanca NOACUAETb BbILLECTOALErO0 YNHOB-
HUKa 1 anwmncsa csoen cuHekypbl, @ OMap TMXO U CMOKOMHO Mun
KaK npewpe v aawe noayunn HasHauyeHue B Komuccuio no pecop-
MUpoBsaHuio kanengapsa. Mepcuackuii KaneHaapb OCHOBbIBANCA
Ha pBwenuun ConHua, v HacCTynneHWe Nepsoro AHA HOBOTO roAa
Hepeako nepenocunocs, uto cosaasano 6onbluve HeyaobcTBa. Pa-
6ota oyens noaxoauna KeBanuMUUUMPOBAHHOMY Mmaremartuky,
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Omap npumeHUn cBOU marematuyeckue M acTpOHOMUYECKUE 3Ha-
HUA ANA BbIYNCNEHUS HACTYNIEHUS HOBOTO rofa B Noboi Hanepes
3a/laHHbIN rop.

MpumepHO B TO Xe BPeMA OH Hanwucan “Py6anar”, uau “Py-
6an”, 4To0 LOBONBHO NPUBAU3UTENBHO NEPEBOAUTCA KaK “YeTBepo-
CTUWMA". ITO hopma MMPUYECKOI No33uu. Pyban COCTOAT U3 YeTbi-
pex CTPOK, pUMYIOLLUXCA onpeaeneHHbiM 0Bpa3om — TouHee ro-
BOPA, OAHUM M3 [BYX BO3MOMHbIX cnocobos?. “Pyban” Omapa
Xaiiaima 6binv cobpaHuem Takux cTUxoB. OfuH U3 HUX ACHO yKa3bl-
BAaeT Ha ero 1eATeNbHOCTb N0 pPethOPMUPOBAHUIO KaneHAapsA:

[lH1 — BONHbI PEK B MUHYTHOM cepebpe,
lNecka nycTbiHW B TaloWewn urpe.

Xusu CeroaHs. A Buepa v 3aeTpa

He TaK Hy}Hbl B 3eMHOM KaneHaape.

Py6an Omapa HOCUAM OTYETANBO HEPENUTMO3HbIA XapaKkTep. MHo-
rMe u3 HUX BOCXBANAIOT BUHO U ero JencTeme Ha YyenoseKa. Nime-
IOTCA W fep3Kue U NYKaBble NOCBALLEHUA BUHY:

fan Huwanyp Ham u3Hb unb BasunoH,
Jlbet Ky6OK CNafoCTb UNK FOPEeK OH? —
Mo kanne nen Hemyto BRary XusHu!

M %u3Hb NO Kanne BbICOXHET, KaK COH.

HeKoTopble apyrve CTUXy BbICMEUBAIOT PEIUrMO3Hble BEPOBaHUA.
MHTepecHO, 4TO Ayman CynTaH o0.yenoBeke, KOTOPOMY OH BbiNaavu-
Ban HEMJoxoe ¥anoBaHbe, U KaKkue MbICAU NPUXOAUIU B FONOBY
“mamy no nNoBoOAY NI0A0B NpUobpeTeHHOro y Hero 06pasosaHua?..

Tem BpemeHeM BNaBLWMUA B HEMUNOCTb XacaH, KOTOPOMy npu-
wnocb yexatb M3 Huwanypa, cBa3anca c lwaikon 6aHAWUTOB U,

1 aaba wnv aaaa. (Mpumey. nepes.)
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noNb3yACb NpenmyliecTBom CBoero o6pa3oBaHnsa, caenanca ux
rnaBapem. B 1090 roay 3tn 6aHaAWTLI NOA NPeABOANUTENLCTBOM Xa-
caHa 3axBaTunu 3amoK AnamyT B ropax 3nbbyp3, 4To NpAMo K tory
ot Kacnuiickoro mops. OHM TeppopusmpoBany Bcio obnacte, u Xa-
caH npvobpen Hepobpyio cnasy kak Crapeu lopbl. Ero npucneiw-
HUKK, U3BECTHbIE KaK acCacuHbl, UV ralWnWmHbl (M3-33 UX NPUCT-
pacTA K ralwnwy — CUNbHOMY HapKOTUKY, NONY4AEMOMY U3 KO-
HOMAW), MOCTPOUAYN LWECTb FOPHbIX YKPENNEHUIR, U3 KOTOPbIX OHU
coBeplIanyt BblNasKu € Lenblo youincTea BUAHBIX PENUrMO3HbIX U
nonuTnyeckux geatenei. OT 3TOro MX Npossulia v NPOUCXOAUT
cnoBO “assassin”, T0 ectb youiua. Takum o6pasom, XacaH 1 cam
CMOT CTaTb 60raTbiM U 3HaMeHUTbIM, Kak U noaobano yueHury Mo-
pathaKa, XoTA Ha TOT MOMEHT OH He Bbln PacnonoXeH AenuTbCs
AOCTUTHYTBIM CO CTAPbIMU APY3bAMMU.

Moka Omap 3aHUManNcs BblYMCNEHUEM aCTPOHOMUYECKUX Tab-
ML, M METOAAMU pelleHUn KybuyecKkux ypasHeHuin, Huzam npo-
AOMKanN CBOIO NONUTUYECKYIO Kapbepy, NOKa, N0 3101 UPOHUU U30-
LpeHHoW cyabbbl, ero He younu 6aHaMTLI Xacana. Omap Aoxun fo
76 NeT U ymep, Kak nepejalot, B 1123 rogy. XacaH ymep Ha cneayto-
Wuii rop B Bo3pacTe 84 net. AccacvHbl NPOAOMKANM CeATb NOAUTH-
YecKoe onycTolleHve, MOKAa UX He COKPYLIWUAU MOHTOfbI, B 1256 ro-
Ay 3axsarusLuvie Anamyr.

BepHemcs k matematuke Omapa. Okono 350 ropaa Ao P X. rpevec-
KU matematk MeHexm OTKpbIA CheunanbHble KPUBbIE, U3BECT-
_ Hble KaK KOHWYecKue ceyeHus, KOTOpble, KaK nonaralT UCCneao-
Batenn, OH Ucnonb30Ban ANA peleHns 3agadun 06 yasoenuu Kyba.
Apxumep pa3Bun TEOPUIO 3TUX KPUBLIX, @ ANOANOHMIA MeprcKuii
CUcTematusuposan 1 06061mn 3ty TeMy B cBOel KHure “KoHuyec-
kue ceqerus”. Yto ocobeHHo uHTepecoBano Omapa Xaisma — 310
OTKPbITWe rpekamu TOro aKTa, YT0 KOHUYECKUE CEYEHUS MOXHO
MPUMeHUTB K peleHuio onpefeneHHbIX KyBUYeCKUX ypaBHeHUIA.
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KoHnueckune ceyeHus Ha3biBAIOTCA TaK NOTOMY, YTO UX MOMHO
nony4unTb, Nepecekas KOHyC NNOCKocTblo. TouHee roBOpPA — ABOM-
HOW KOHYC, MOXOXMWI Ha ABa POXKA MOPOMEHOIO, COEAUHEHHbIX
CBOMMM OCTPbIMU KOHUamu. OavMHapHbIil KoHyC o6pa3oBaH Habo-
pPOM OTPE3KOB NPAMbIX NUHWUWA, KOTOPbIE BCE NepeceKaloTca B oA-
HOM TOYKE Y NPOXOAAT Yepe3 onpeaeneHHy0 OKPYKHOCTb — “OCHO-
BaHWe” KoHyca. Ho B rpeyecKoi reomeTpuv NpAMONUHENHbIA OT-
pe30K BCeraa MOXHO MPOACIKUTL HEOrPaHUYEHHO AANEKO, U B pe-
3ynbTare noayvyaeTca ABOMHOMN KOHYC.

TPy OCHOBHbIX TUNA KOHUYECKMUX CEYEHUI — 3TO 3naunc, napabo-
na v runepbona. Inaunc npeactasnfet coboil 3aMKHYTYI0 0BaNbHYIO
KPWBYIO, KOTOPAA BO3HWKAET, KOrAa CEeKyLan NNOCKOCTb NPOXOAUT
TONBKO Yepe3 0AHY NONOBUHY ABOMHOMO KOHyca. (OKpyHOCTb ABAA-
€TCA YaCTHbIM Cly4aem 3naunca v Nony4aeTca, KOraa CeKywlan nioc-
KOCTb B TOYHOCTV NepreHAVKyNApHa ocu KoHyca.) Mnep6bona cocro-
UT U3 ABYX CUMMETPUYHO PaCnoNOKEHHbIX HE3aMKHYTBLIX KPUBbIX, KO-
TOpble B NPUHUMNE YXOAAT HAa 6ECKOHEYHOCTb; OHA BO3HUKAET, Koraa
CeKyLLan NNOCKOCTb NPOXOAUT Yepe3 06e NoNOBUHbLI ABOAHOTO KOHY-
ca. Napabona asnsetca nepexoaHon GOPMOI — 3TO OAHA HE3AMKHY-
Taf KpuBas, Noy4aloLanca, Koraa ceKylias NiocKoCTb napanienb-
Ha Kakon-N16o 13 NPAMbIX, NEMALMX HA NOBEPXHOCTU KOHYCA.

Ha 60nbliomM paccTosHUM OT BEpLIMHLI KOHYCa KpuBble, CO-
cTasnsolne runepbony, NPoxoasT Bce Gavme v BavKe K ABYM
NPAMbIM TMHUAM, KOTOpPble NapannenbHbl TeM NPAMbIM, A€ KOHYC
nepecexna 6bl napannenbHas NNOCKOCTb, NPOXOAALLAA Yepes Bep-
WKWHY. 3TM NPAMbie Ha3blBAKOTCA aCUMNTOTaMU.

[peueckue reoMeTpbl WMPOKO U3y4any KOHUYECKUE CEYEHUSA,
¥ B 3TOM W COCTOWUT UX OCHOBHOW BKNajA B NPOrpecc 3a pamKamu
TeX Uaei, 4To 6bI11 3aPUKCUPOBaHbI IBKAUAOM. ITU KPUBbIE HU3-
HEHHO BA¥Hbl U B COBPEMEHHOW MaremaTtuKe, HO MO NPUYMHAM,
CUNbHO OTAUYHBIM OT Tex, 4To Auranu rpekamu. C anrebpauvuec-
KOV TOYKU 3peHWUs OHW NpeacTaBnsAtoT coboi cneaytowme no crene-
HWU NPOCTOTbI KPUBbIE NOC/e NPAMBIX MMHUA. OHU BaXHbI U B NPU-
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KoHunueckue ceyeHus.

KnagHomn Hayke. Opbutbl nnaHeT B CONHEYHON CUCTEME ABNAIOTCA
3NMNCamMu, KaK 370 3aKalouun Kennep Ha ocHoBe HabnoaeHui Tu-
xo Bpare 3a Mapcom. InaunTU4HOCTL OpOUT NOCAyHUAA OAHUM U3
coobpameHui, kotopble npuseny HbloToHa K GopmynvpoBKe ero
3HameHuTOro “3aKoHa 06parHbIX KBagpartos” AnsA rpaBuTaLunmn. 310
B CBOIO 0YepeAb NO3BONUNO NOHATb, YTO Lenblil pAj acneKToB Ha-
Wwei BCeneHHOW ACHO NPOABAAET MAaTEMATUYECKUE 3aKOHOMEPHO-
CTW. 370 paguKanbHO OTPa3nUNOCh Ha aCTPOHOMUU, NOCKONbKY ABY-
MEHWA nnaHeT cTany NoAAAaBaThCA BbIYMCAEHUAM.

BonbwmHcTEO coxpanuBluMxcs maTematudeckux pabor Omapa no-
CBAWeHbl Teopun ypaBHeHWl. OH paccmatpuBan pelieHUs ABYX
Tnos. MNepseble, B ayxe AnodaHta, OH Ha3biBan anrebpanyeckumm
PelWeHnAaMK B LienbIx yncnax; noxanyi, 6onblue nogowno 6ul npu-
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nararefnibHoe “apudmeTuyeckue”. PelleHns BTOPOro BuAa OH Ha-
3blBaN reOMeTPUYECKUMK, NOJ YEM OH MOHMMAN, YTO pelueHue
MOXHO MOCTPOUTL FEOMETPUYECKUMU CpeACTBaMKU B TEPMUHAX
KOHKPETHbIX ANWH, NNoLwaaen unm o6bemos.

CB060AHO NONL3YACh KOHUYECKUMU ceyeHuamu, Omap paspa-
6oTan reomeTpuyecKue pelieHua ana Bcex KybUuecKux ypaBHe-
HUA W Pa3bACHWUN WX B CBOEH KHure “Anrebpa”, 3aKOHYEHHON B
1079 roay. floCKoNbKy oTpuuaTenbHble yicna B TO BPEMA ellie He
nonyyunu npaea Ha CyllecTBOBaHWe, ypaBHEHWA NPUXOAUNOCH
Kawabl pa3 ycTpavBaTb TakMM 06pa3oMm, 4ToObl BCe cnaraemble
OKa3blBaNUCb NONOKUTENbHBIMU.

370 npaBuno NpuUBENo K BOSHUKHOBEHWIO OrPOMHOr0 4ucna
pasnuyHbIX Cyyaes, KOTOpble B HAWWW AHU BCe paccmarpuBatotca
KaK no CyTv Aena eAnHCTBEHHbIW Cly4an, eCNu He CUMTaTb 3HAKOB
npu uncnax. Omap pasnuuyaet yemsipHadyame pPasnNYHbIX TUNOB
Kybuuyeckux ypaBHeHWUI B 3aBUCUMOCTH OT TOTO, KaKue cnaraembie
NOABNAIOTCA B KAKAOMN YacTu ypaBHeHus. Ero knaccudukauma ky-
B1YeCKUX ypaBHEHUI TaKOBa:

Ky6 = KBajipar + CTOPOHA + YnCAo,
Ky6 = KBaApar + 4y1cno,

Ky6 = CTOpOHa + Yuncno,

Ky6 = yucno,

Ky + KBafpar = CTOpOHa + Y1CNOo,
Ky + KBafpar = 4ncno,

Ky + CTOpOHAa = KBaApaT + YMCio,
Ky6 + CTOpOHa = Yucno,

Ky + 4MCNO = KBAAPAT + CTOPOHA,
Ky + umMcno = Keaapar,

Ky6 + 4MCNO = CTOPOHA, .
Ky6 + KBaApaT + CTOPOHA = YMCNO,
Ky6 + KBajipar + Y41CNo = CTOPOHa,
Ky6 + CTOPOHA + YMCNO = KBAAPAT.
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Kanaoe 13 YKa3aHHbIX CnaraembiX AOMKHO UMETb MONOKMTENbHbI
yucneHHbl KOIhULMEHT.
Bbl, BO3MOXHO, HejoymeBaeTe, NoYemy B CNUCKe HeT Caydaes

mna

Kky6 + KBaApaT = CTOpOHa.

[lpn4vHa B TOM, 4TO B 3TUX CAY4AAX MOXHO pasaents obe yacti
ypaBHEHA Ha HEU3BECTHO., B Pe3ynbTaTe Yero ypaBHeHue CBeaeT-
A K KBaApaTHoMmy.

Omap 1306pen cBOU pelleHWs He NONHOCTbI0 CaMOCTOATENBHO, a
OCHOBBIBAACb Ha NpeflecTBYIOLMX TPEYECKUX MeToaax pelue-
HWUA Pa3NUYHBIX TUNOB KYOUYECKUX YPABHEHUI C UCNONb30BAHU-
eM KOHUYEeCKUX cevyeHui, OH cucTeMaTMyecKku passua 3T uageun 1
peLunn TaKUMU METOAaMM BCe YeTbipHaALaTh TUNOB Kybuyeckux
ypaBHeHuW. [pealliecTByloliMe MaTeMaTUKU, KaK OH 3ameTun,
HaLWAW peleHns B PAAE Cy4aeB, HO BCe UX METOAbI Bbln 0YeHb
cneuuanbHbIMU U KaXAbIA cnydan TpeboBan oTAeNbHOro NocTpo-
eHus; fo Omapa HUKTO He 13yyan BeCb OXBAT BO3MOMHbBIX Cyda-
€B, He roBOpA Y} 0 TOM, 4Tobbl AaTb UX pelweHus. “A xe, Hanpo-
TMB, HUKOrAA He ocnabesan B CBOEM XeNaHWW CAenatb U3BecT-
HbIMU, NPUTOM CO BCE TOYHOCTbIO, BCE BO3MOMHbIE CayYau 1 B
HaX/A0M 13 HUX NPOBECTU PasNUUne MeXAY BO3SMOMKHbBIM U HEBO3-
MOXHbIM”. Tloa “HEeBO3MOXHbLIM” OH NOHWMAN OTCYTCTBME NOAO-
MuTenbHoro pewweHus. Ytobbl nonyuuTb NpeacTaBaeHue o ero pa-
Gore, NpuBeaem ero pelleHve cnyyan “Kyb, HeKoTopblie CTOPOHbI
W HeKoTopble uncna paBHbl HEKOTOPLIM KBaApaTram”, 4to Mol 6bl
3anucanu kak

P+ bx+c=ak.
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(MocKonbKy Hac He 3aBOTUT NONOXMTENbHOCTb WUAWM OTPULATENb-
HOCTb, Mbl Obl, CKOp€ee BCero, NepeHecav YieH U3 NpaBoii 4acTu B
NEeByI0 C U3MEHEHUEM 3HaKa, NONYYMB TakuM 06pasom ypaBHeHUe
$X—al+bx+c=0)

Omap cHabxaeT CBOVX uuTatenei UHCTPYKUUAMU, COCTOALYMMM B
Chepytoleit nocnefoBarenbHOCTY Wwaros. (1) MpoBoAUM Tpu oTpesKa
¢ anvHamu ¢/b, \b 1 a TaK, uTo6bl 06pa3oBanca NPAMOI yron.
(2) NpoBoaUM NONYOKPYKHOCTb, AUAMETP KOTOPON — rOPU30HTaNb-
Hbli OTpe30oK. Npoaomxaem BepTUKaNbHbIE NPAMbIE 0 NepeceyeHns
C Hell. ECM MUPHbIA BEPTUKANbHbIA OTPE3OK UMeeT AnvHy d, Robu-
BaeMCS, YT06bl OTPE30K KUPHOIN FOPU30HTANLHON NPAMOIA UMEN Anu-
Hy cd/ Vb. (3) NMpoBoaum runep6ony (CNAOLIHAA MMHUA), aCUMNTOTbI
KoTopoli (Te cneumanbHbie NpAMblE, K KOTOpbIM Npubnvmaercsa rv-
nepbona) — cepble Npsmble, NPOXOAALLME YEPE3 TONbKO YTO NOCTPO-
eHHyl0 TOuKy. (4) Haxoaum, rae runepbona riepeceKaeT NoayoKpyx-
HOCTb. Toraa ANuHbI ABYX XUPHbIX OTPE3KOB, 0603HAYEHHbIE KaK X,
AaoT 8a (NONOMUTENbHBIX) peLleHUs KybuuecKoro ypaBHeHUs.

MoapobHoCTH, KaK Bceraa, He TaK BaXHbl, KaK 06 CTUnb.
BoinonHaem pap 3BKANAOBLIX NOCTPOEHUIA LUPKYNEM 1 IMHERKON,
notom npuberaem K nomoLLu runep6onbl, NOTOM €llle HEMHOTO 3B-
KNAWAO0BLIX MOCTPOEHUA — U rOTOBO.

Omap paet aHanormyHble KOHCTPYKLUUY ANA PelleHUs KaMaoro
13 CBOVX YeTbIPHAALATY Cly4aeB v AOKA3bIBAET, YTO pelueHus Bep-
Hbl. B €ro aHanuse ecTb HECKO/bKO Ablp: NPYU HEKOTOPbIX 3HAYEHU-
AX K03 duuymeHToB a, b 1 ¢ Tpebyemble B €ro NOCTPOEHNUN TOUKU
He CyllecTByloT. B npuBeaeHHOM Bbille NOCTPOEHUM, HAMPUMED,
runepbona Momet Booblie He nepecekatb NOMYOKPYWHOCTb. HO
ecnu otbpocuTb 3T NPUAVPKM, OH BLINOAHWUA BMEYATAAIOLLYIO U
oYeHb cucTemaruyeckyto pabory.

Hekotopble U3 06pa3os B No33un Omapa ABNAIOTCA matemaT-
YECKUMU U, KK NPeACTaBAAETCA, COAepHar an3ui Ha ero cob-
CTBEHHble paboTbl, B TOHE BO3paMeHun camomy cebe, KoTopbIi
NPOXOAUT Yepes BCE ero TBOPYECTBO:
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[laHHoe Omapom XanAmom pelueHne KybuyecKoro ypaBHeHus.

YMOM oLynan fi Bce MMPO3AaHbs 3BEHbS,
MocTur BbICOKME NIOACKOM AYLIM NapeHbs,
W, HECMOTPA Ha To, YBEPEHHO CKamy:

HeT cocToaHMsA GnaweHHeh onbsiHeHbA.

OpHo ocobeHHo BnevyataAatoLllee YeTBePOCTULLNE 3BYYUT TaK:

KTo mMblI? KyKAbl Ha HUTKAX, @ KYKONbLUMK Haw — Hebocsoa,.
OH B 6onbliom 6anaraHe cBOEM NpeacTaBieHbE BEAeT.

OH ceityac Ha KoBpe 6bITMA HAC NONPbIFaTh 3aCTaBuT,

A noTom B CBOW CYHAYK OfHOTO 3a ApYrvMm ybeper.

370 HanomuHaet 3HaMEHUTYI0 NNATOHOBCKYIO anNeropuio TeHe Ha
(TeHe newepbl ¥ NOAXOAUT paBHbIM 06Pa3OM ANA ONUCAHMA U CUM-
BONbHbLIX BBIYUCAEHUI B anrebpe, v yenoseyeckom Hatypbl. Omap
6bin TananTaMBbIM NETONUCLLEM 1 TOTO U ApYroro.



FNABA 4
Y4eHbliA UrpokK

Py I_(nﬂHbe cBATbIM EBaHrenvem focnoga Hawero 1 Kak UCTUHHBIA
4eNoBeK YECTU He TONbKO HUKOraa He nybaMKoBaTb BalW OT-
KPbITUA, €CNW Bbl MHE JOBEpPUTE UX, HO Aa ByAeT MO Bepa UCTUH-
HOFO XpUCTMaHWHA BaM NOPYKOW, YTO A 3awndpyio X TaK, YToObI
nocne Moen CMepTU HUKTO He CMOT X MOHATL”. 3TOT TOPKECTBEH-
Hbii 06€T 6blN1, KaK rOBOPAT, AAH B 1539 roay.

WTanus anoxu Bo3poxaenns 6bina Konbibenbio HOBOro, 1 Ma-
TEMaTKa He COCTaBNANa UCKNoYyeHus. B nkoHobopyeckom ayxe
TOrO BPEMeHW MareMaTuku PeHeccaHca 3a4anunch LeNnbio Npeoao-
NeTb OrpaHnyeHna apesHen matematukin, OanH U3 HUX paspeLnn
3arafiKy KybuuyecKkoro ypaBHeHWUA 1 Tenepb 06BMHAN APYroro B BO-
POBCTBE CBOErO CEKpeTa.

[HeBalowerocs maremarika 3sann Hukkono ®oHTaHa no npo-
3BuLLy TapTanba — 3auMKa. B BOpOBCTBE MHTENNEKTyanbHON cobCT-
BEHHOCTM 0BBUHANCA MaTeMaTUK, Bpay, HEMCNPaBUMbINA NayT 1 3a-
KOpeHenblW a3apTHbI UTPOK No UMenn xmponamo KapaaHo, Tak-
e n3BecTHbI Kak epom KapaaH. Okono 1520 roga [Juponamo,
KaK UCTUHHbIA BAYAHbINA CbIH, YCMNEWHO pacTpaTun HacneacTso, oc:
TaBNeHHoe emy oTuoM. Pa3opumBLUMCb, OH 06paTUACA K a3apTHbIM
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yrpam Kak K UCTOYHUKY [0XOAa, Hanas adheKTMBHOE npumeHe-
uue CBOMX Marematnyeckinx CNoCoBHOCTEN NS OLEHKM WAHCOB Ha
gpinrpbill. OH BOAUNCSA C COMHUTENbHON KOMNAHMWeN; Kak-To pas,
3anoA03PYB APYIOro UrpoKa B HEYECTHOM Urpe, OH NONOCHYN ero
HOMOM NO LY.

To 6binK CypoBble BpemeHa, 1 [xuponamo 6bin CypoBbIM ye-
noBeKOM. A KpOMe TOro — Ha PeAiKOCTb OPUrMHANbHBIM MbICAUTe-
leM 1 @BTOPOM Of{HOTO 13 Hanbonee 3HaMEHUTbIX U BAUATENbHBIX
7eKCTOB NO anrebpe BO Bceit MCTOPUM.

O [HKMpONamo Ham M3BECTHO MHOFO, NOTOMY YTO B 1575 FOAY OH
cam pacckasan Ham o cebe B “KHure moeit wu3Hu”. HaunHaercs
OHa TaK:

“31y KHury Moei Xu3Hm A HamepeBalocb Hanucartb, cneays
npumepy AHTOHMHa dunocoda’, npocnaBneHHoro Kak Myapei-
WWA N JOCTOMHEWIUNIA U3 NtoAed, XOPOLIO NOHUMAR, YTO HK 0a-
HO AefiHWe CMEepTHbIX He COBEpLIeHHo, a elle MeHee Toro —
cB0BOAHO OT 3M10CN0BMA; OIHAKO CO3HABAA NpU 3TOM 1 TO, YTO
13 BCEro, YTO YeNOBEKY AaHO A0CTUYb, HUYTO ApYroe He 4OCTaB-
nser Gonblie pagocT¥ MU He LEHUTCA CUNbHee, YeM no3HaHue
NCTUHBI,

Hu egnHoro cno.a, cneuwy 3aBepuTh, He 6bin0 406aBNEHO B yroay
Tuiecnaeuio, U HM eaUHOro ANA NYCTOro NPUYKpalUMBaHUA; BMeC-
TO TOrO, HAaCKONbKO BO3MOXHO, 3a€Cb COBPaHO TONbKO Nepexu-
Toe, cO6bITUA, O KOTOPLIX MOU YYEHUKN... BbINN 0CBEAOMAEHDI NN
B KOMX OHW NPUHMMaNM yyactne. 3T KpaTk1e 3NU30Abl MOER UC-
TOPWUK B CBOKO 0Yepeab 3anncaHbl Obin MHOIO B MOBECTBOBATE/b-
HOW hopme, aabbl CTaTb YaCTbIO 3TON KHUTK”.

Mapka ABpenus, pumcKoro nmneparopa ¢ 161 no 180 r. (Tlpumey. nepes.)
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KaK n MHOrne matemMaTuku TOro BpemeHu, ﬂ,)«mponamo 3aHuMmancsa
actponoruen, Tak 4To OH oTMeyvaer acTponornyeckue obcTosTeNns-
CTBa, CONYTCTBOBABLWWE €ro POXAEHNIO:

“XoTA, KaK fi cAblwan, HanpacHo NbiTannucb NPUMeHUTb pasany-
Hble abopTMBHblE CPEACTBA, A HOPMANbHO POAUACA B 24-W AeHb
ceHTABps ropa 1500, KOMAA NePBbIA Yac HOYM UCTeK ywe Bonee
Yem HaronoBMHY, HO MeHee YeM Ha ABe TpeTW... Mapc yrpoxan
060MM rnaBHLIM CBETUNAM M3-3a HEBNArONPUATHOrO UX pacnono-
EHUA W MOTOMY, 4TO OH Obln B YETBEPTHOM acnekTe ¢ JlyHolo.
...5l NerKo mor poanTbCa ypoaoMm, ecan bl He TOT (haKT, 4To noso-
HeHWe npeablayllero coeanHeHua npuxoannoch Ha 29° B [lese,
roe rocnoacteyetT MepKypuit. U Tak Kak ero nofomeHue He coBna-
Aano HW ¢ MecTom JlyHbl, HA C MECTOM aclieHAEHTa U OH He Haxo-
AWNCA B acneKTe ¢ npeanocneaHnm geneHnem [lesbl, 3 HenpemeH-
HO A0NMEH Obin 6bl POAUTLCA YPOAOM, M AAXE NErKO MOINO Chy-
YMTbCA, YTO A BblAY U3 YTPOObLI PasopBaHHbLIM, YEro efBa U He
npovsoLwuno.

Tak 6bin A POXAEH, UNK, CKOPEe, UCTOPTHYT MOLLHBIMW CUAaMU U3
ypeBa matepu; A Obln NoYTU MepTB. Bonocki MOM Bbinv TeMHbI U 3a-
BUTbl. MEHA BEPHYNWN K MU3HWM BAHHOM W3 TEMNOFO BUHA, KOTOpas
morna bl 0KazaTbea rubensHo ana ntoboro apyroro pedeHka. Mos

MaTb NPOBENa B TATOTaxX TPY NOAHbIX AHA, U OAHAKO Xe A BbkMA™:,

OpHa rnaBa B “KHure moei MU3HW” nepeynucnser HanucaHHble
[xuponamo KHUrK, 1 NepeBoi B cnucke uaet “Bennkoe UcKyccT-

1 He 6€3 HeKoTOpbIX NOTepb:
“...n ConHue, 1 obe 3n0Belyme nnaHetsl — BeHepa u MepKypuit — HaxoanAMCh B Yeno-
BEYECKMX 3HaKax, BCNEACTBUE YEro Yy MeHst U He 06HapyKMNoCh OTKNOHEHMI OT Yeno-
BeuecKoro o6pasa; a TaK KaK B acLeHaeHTe 6bin KOnuTep 1 Bo BCEM ropocKone rocnoa-
cTBoBasna BeHepa, y MeHA 0BHapyHunncb HenpasubHOCTU TONBLKO B MONOBbIX OpFa-
Hax: C/lyYMnoch TaK, YTo B BO3pacTe OT 21 AO 31 roAa A OKa3aicA He cnocobeH K coBo-
KYMEHMIO C EHLMHAMM M YacTO rOpbKO OMAKMBAN CBOIO y4acTb, 3aBuays cyapbe

apyrux noaen”. (Mpumey. nepes.)

| W3H CTioAPT | NCTUHA N KPACOTA |



{83

go”! — OAWH U3 TPeX ynomnHaemblx UM “TPaKTaTos No mMaremari-
ye”. OH Tarxe nucan 06 acTpoHoMMHK, hU3NKe, BONpPOCAX Mopanu,
gparolueHHbIX KamHAX, BOAE, MeAULMHe, NPeACKA3aHNsAX 1 Teono-
-

OfHaKo Ans Hallero pacckasa BaXHo ToNbKo “BennKoe nckyc-
cr80”. [0A3aroN0BOK 370N KHUrM — “Mpasuna anrebpbl” — obbsc-
naeT nouemy. B aton kHure [xnponamo He Tonbro cobpan meToal
pelueHA KBaAPaTHbIX ypABHEHWHA, N3BECTHbIE BABUNOHAHAM, HO 1
OTKPbIN HOBbIE pelUeHNsi KyBUYecKux ypaBHEHUR W ypaBHeHUN
yeTBEpTON cTeneHn. B oTanymne ot pelueHnit Xanama, Kotopble onu-
panucb Ha reoMeTpuio KOHUYECKNX ceyeHwuit, pewenuns B “Benn-
KOM WCKyCCTBe” Bblnn yncTo anrebpanyeckumm.

fl yie ynomMnHan o AByx TMNax mateMatnyecknx 0603HaueHni, Ko-
Topble 06a BUAHbI B TaKUX BblpaMeHnsx, kak X3 ans kyba Heusse-
ctHoro. O603HayeHWe NepBoro TMMNa COCTOMT B WCMNONb3OBAHWUU
6yxs (B Hawem cnyyae — x) ANA YMCEN — UK HEWU3BECTHbIX, UK
U3BECTHbIX, HO NPON3BONbHbLIX. 0603HaYeHe BTOpPOro TMNa — 310
“Cnofb3oBaHMe NPUMNOAHATLIX HAaJ CTPOKOW YMCEeN ANA yKasaHus
CTeneHu, TaK YTo BepXHSASA 3 B JaHHOM cnydae obo3Havaet Kyb yuc-
na x, 7o ecTb X X X X X. Tenepb Mbl NOAOWAN K 0603HAYEHNUAM Tpe-
Tbero TMna — nocnesHUM 13 Tex, 4To Ham NoHapobATCA.
0603HayeHNe TPETbEro TUNA O4eHb MUAOE U BLIFNAAMT TaK: .
310T CMMBON 03HAYAET KBaAPaTHbIN KOpeHb. Hanpumep, V9 — KBa-
ApaTHbIN KopeHb W3 AeBATM — 0b03HAuaeT Yncno, Kotopoe, byay-
44 yMHOXEHO Ha camo cebs, AaeT 9. MOCKOAbKY 3 X 3 = 9, Mbl BU-
AMM, yTo Vg = 3. OgHaKo He Bcerga Bce 06CToNT Tak npocto. Hau-
Bonee neuanbHO W3BECTHBIN KBAAPATHBI KOPEHb, KOTOPLIM, CO-
fNacHo He cnuwKom nNpasaonodo6HoO nerexae, oKasancs Npuyn-
HOM Toro, yto mMaTemaTtiKa, NPUBAEKLIErO K HEMy BHUMaHWe, —

1 DNar.: Ars Magna. (lpumey. nepes.)
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fMnnaca u3 MeranoHta — Bbibpocunn ¢ kopabna 3a 6opT, — 310
KBaAPaTHbIN KOpeHb U3 ABYX: V2. Ero ToyHOe BbipameHue B Bige
AeCATUYHOMN Apobu TpebyeT HeorpaHMYeHHOro NPoAocMKeHNs. Ha-
YMHAETCHA OHO TaK:

1, 4142135623730950488...,

HO He MOXET Ha 3TOM npekpamumsbCA, NOCKONbKY KBAApaT Npuse-
AEHHOro Yyncna Ha caMom pgene paBeH

1,99999999999999999999522356663907438144,

4TO, OYEBMAHO, €CTb HE BNOHE TO e caMoe, YTo 2.

Ha 3ToT pa3 u3BecTHO, OTKyaa B3ANOCb Takoe 0603HauyeHue.
310 UCKameHHan Byksa “r’, obo3Hadawowas “radix” — natmHcKoe
CNoOBO “KOpeHb”. MaTeMaTUKM NMOHWMAIOT ero Takum obpasom u
YMTAIOT BbIPaXEHMeE V2 KaK “KOpeHb 13 ABYX”.

Kybuueckue KOpHW, KOPHW YETBEPTON, NATOMN W TaK Aanee cre-
neHen 0603HaYalOTCA NOMeLLEHNEM MANEHbKOro MPUMNOAHATOrO
yncna nepep 3HaKOM “KopeHb” — TaKum obpasom: 4,48

Kybuyecknin KopeHb U3 AAaHHOrO YnMcna — 3710 TaKoe Yucno,
Ky6 KOTOPOro AaeT WCXOAHOE, U AaHANOTUYHO ANA APYrMX KOp-
He. Takum 06pa3om, KybU4eCcKMn KopeHb U3 8 eCTb 2, NOCKONb-
Ky 23 = 8. Ky6u1yecKnii e KopeHb 13 2 MOXHO Bbipa3uTb B BUAE
AECATUYHON ApobuK TonbKo npubnmmeHHo. OH HauynHaeTcs Ta-
KM obpasom:

1, 2599210498948731648 —
M NpoaonXaeTca, eCan Bbl 3anaceTecb AOCTATOYHbIM TEPNEHNEM,
6ecKoHeyHo.

MeHHO 3T0 YMCNO NOABNAETCA B aHTUYHOMN 3aAaye 06 yaBoe-
HUM Kyba.
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anMepHO K 400 T. rp?qecuaﬂ maTremaruKa yTpatuia cBoe mecro
ya nepeaHem Kpae 3Toii HayKu.

MecTo AENCTBMA NepeMecTnnoch Ha Boctok — B Apasuio, UH-

uio ¥ Kutai. EBpona norpysunace B “TemHble BeKa”, 1 XOTA OHU
GplaY HE TAKVMU YIK TEMHBIMM, KaKUMU UX HEPeKo n3obpamaior,
HO BCE XE TEMHbIMN B AOCTaTo4HOM mepe. PacnpocTtpaHeHue xpu-
(TNaHCTBA BO3bIMENO TOT nnayeBHbI NOBOYHBIV 3P EKT, YTo 3Ha-
Hye W Y4EHOCTb CKOHLEHTPUPOBANUCH B LIEPKBAX N MOHACTBIPAX.
MHOTME MOHAXW nepenucebiBani paboTbl BENMKNUX MaTemMaTuKoB,
7aKuUX KaK 3BKIUA, HO NNWb OYEHb HEMHOTME U3 HUX NOHUMANMK,
ymo OHW MepenucbiBaloT. [lpeBHne rpexkn Gbian B COCTOAHMM C
[BYX CTOPOH NPOPbLITb TYHHENb Yepes ropy TaK, ytobbl 0becneynTb
gcTpedy nocepeanHe; cnocob e, KOTOPbIM PaHHWE aHrNOCaKChl
NpOBOANNY 3emnemepHble paboTbl, COCTOAN B TOM, 4To6bI pasno-
¥UTb B NoNe nnaH B macwrabe 1 : 1. [Jaxe NoHATME n3obpameHus,
CAenaHHoro B onpejeneHHom macutabe, 6bino yrepsHo. Ecan 6bl
aHrOCaKCbl NOXenany co3aarb TouHoe M3obpameHne ARIUN, UM
npuwnock 6bl caenatb ero pasmepom ¢ AHranto. VX KapTbl 06biy-
HOro pasmepa Obinn KpaiHe HETOYHbIMM.

K KoHUy nAatHaguartoro cronetus (OKyc maremMaTUyecKon ak-
TUBHOCTN CHOBA CABUHYNCA B cTopoHy EBponbi. Ha CpeaHem u
AanbHem BocToKe noaoLien K KoHLY 3apaa KpeatneHocTH, a Espo-
na BHNOYMNA BTOpPOE AblXxaHue, ocBO6OXAAACL OT 06BATUN Pum-
CKOW LiepKBU U ee CTpaxa nepej BCem HOBbIM. Mo MpoHUM cyab6bl
HOBbIM LL@eHTPOM WMHTENNEeKTyanbHOW aKTUBHOCTW CTaHoBUTCS MTa-
MMA — o Mepe TOro Kak Pum ocnabnsin XBatky B CBOeM COBCTBEH-
HOM Tbiny,

370 TeKTOHMYeCKOe M3MEHEeHMe B eBPONeiiCKON HayKe U MaTe-
MaTuke Hayanockb ¢ NyBAMKALMM B 1202 FOAY KHUATU NOA HA3BaHN-
€M Liber Abbaci, HanucaHHo JleoHapao Mun3aHCKUM, KOTOpPbIN
MHOro no3gHee nonyuunn npo3ssuile ®PnéoHayum, coiHa boHayuuo,
104 Kotopbim Tenepb U M3BECTEH, HECMOTPA Ha TO YTO UMA 3TO
"PUaymany g aesatHaguartom cronetuun. Otey JleoHapgo — Mnb-

| TNABA 4. YYEHBIN UTPOK |
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€NbMO — CIYXXUMN HA TAMOXHe B BymKun (HbiHe B ANKUPE) U B CBO-
eii pabote HeMWHYEMO CTANKMBANCA C NOABMU CaMbIX PasHbix
KyneTyp. OH 06y4nn CBOEro CbiHa HOBOMOAHbLIM 3HaKaM ANS Yncen,
n306peTeHHbIM MHAYCAMKU U apabamu, — NpeaecTBEHHUKAM Ha-
WKX AECATUYHBIX 0603HAYeHNI oT 0 40 9. JleoHapA0 No3aHee nu-
can, 4To “MHe TaK HpaBUNOCb 0By4eHne, YTO A NPOAOIKAN U3yyaTh
maremaTtuky Bo BpeMs noesgok no pabote B Erunert, Cupuio, pe-
umio, Cuumnuio n NpoBaHc 1 nonyyan ocoboe yaoBONLCTBUE OT fAe-
6aToB C y4eHbIMM U3 Tex MecT”. Ha nepBblii B3rNsAA 3arnaBue KHUMm
JleoHapAO roBOPMT O TOM, YTO 3TO KHUra — 06 abake, T. e. MexaHu-
YECKOM BbIYUCAUTENLHOM Npucnocobnennu, coctoaiuem us bycu-
HOK, CKONb3ALWMX NO NPOBONOYKAM, UK e U3 raneyHbIX Kameul-
KOB, NepeABMraemblX B NecyaHom xenobe. Ho Kak natMHcKoe cno-
Bo calculus, oTHocAuleeca K 3ToN 2asnbke, no3aHee npuobpeno
Apyroe, 6onee TexHuyeckoe 3HauyeHune?, Tak un choso abbaco —
pamKa Ans cyeta — cTano o603HayaTb WCKYCCTBO BbIYUCNEHMA.
Liber Abbaci 6bina nepebiM apudmMeTMYecKM TEKCTOM, B KOTOPOM
nHAoapabCcKMe CMMBONMKA M MeToAbl Bbinv NpuHeceHbl B EBpony.
3HauynTenbHas 4acTb KHUTM OTBeAEHa HOBbIM MPUMEHEHUAM
apudMeTUKN K NpaKTUYeCKUM NpeaMeTam, NoAoBHbIM obMeHy Ba-
nioT.

OpHa 3apaya — 06 naeannsvpoBaHHoW MoAeNM pocTa nonyns-
UMW KPONMKOB — NpWBeNa K 3ameyaTtenbHoil 4ncnosoi nocnepno-
BaTeNbHOCTU 1, 1, 2, 3, 5, 8, 13, 21, 34, 55 1 TaK Aanee, rie Kaxaoe
cnepylollee YACNO, HaYMHasA C 2, PAaBHO CyMMe ABYX NPeablayLunX.
3J7a “nocneposarenbHoctb PuboHayun” Gonee Bcero npocnasuna
JleoHapao — He NPUMEHUTENBbHO K Pa3MHOXKEHUIO KPONNKOB, IAe
CNEeACTBMA U3 Hee HyneBble, @ 3a TO, YTO OHA NpeacTaBser coboil
3ameyartenbHbll NpUMep MaTeMaTyecKon 3aKOHOMEPHOCTU W T+

1 MMo-aHmuitckn “calculus” osnayaer “ucuncneHue”, Hanbonee yacto — B 3HAYEHUM
“anbdepeHunanbHoe n uHTerpanbHoe ucuucneHne”. No-pyccku 30T e npeameT Ha-
3bIBAETCA MATEMATUYECKUM aHaNWU30M WM, KOTAA KOHTEKCT ACEH, MPOCTO aHann3oM
(oTKyaa npon3BoAMTCA U NpunararenbHoe “aHanutuieckuin”). (Mpumey. nepes.)
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aeT K/IIOYEBYI0 PONb B TEOPUN NPPALIMOHANbHBIX Yicen. SleoHap-
o ¥ NPEACTaBUTb cebe He MOr, YTO 3TOT ManeHbruii jeu d’esprit'

3aTMMT B rna3ax NOTOMKOB BCe OCTanbHoOe, 4YTO OH CAenan B CBOEN

HN3HU. .
JleoHapAo Hanucan ele HeCKONbKO KHUT, W ero Practica

Geometriae, NOABUBLIAACA B 1220 rOAY, COAEPIKANA 3HAUNTENbHYIO
yacTb “Havan” 3BKAnAa, a TaKke Koe-4To U3 rpeyecKon TPUroHo-
MeTpMM.

B Knure X “Hauan” 3Bknuaa obcyxaaoTca - mppaumMoHanbHble
yncna, NOCTPOEHHbIE KAK BNOMEHHbIE ApYr B Apyra KBajpaTHble
KOpHM, TN Va++b JleoHapao foKasan, 4to 3TM MppaymoHanb-
Hble YUCNa He NOAXOAAT ANA peleHna Kybuyeckux ypasHeHuit. OT-
ciopa He cneayert, YTo KOPHN KyBuyecKoro ypaBHeHUA Henb3s NocT-
pouTb MPU MOMOLUM UNPKYNA U NNHEIAKN, NOCKONbKY APYrye KOM-
fuHaLMN KBAAPATHbLIX KOPHEN MOMYT B NPUHLMME NPUBOAUTD K pe-
weHnio. Ho 370 GbiN HAaMeK Ha To, YTO, ecn NONb30BATLCA NULLb
npeanaraemMbiMn IBKAMAOM MHCTPYMEHTaMu, Kybuyeckoe ypaBHe-
HUE MOXET OKa3aTbCsA Hepaspewmnmbim,

B 1494 roay Jlyka MNayonu ceen BmecTe 3Ha4YUTENbHYIO YaCTb Cy-
LWeCcTBOBABLLEro TOMAa MatTemMaTuyeCcKoro 3HaHWs B KHure no apud-
MeTuKe, reomeTpun v nponopuvmn. OHa TaKKe BKlOYana MHAo-
apabckue yncna, KOMMepUECKylo apudMEeTUKY, BBDKUMKY U3 IBK-
nupa v tpuroHometputo Mrosiemesn. CKBO3HOM Temoit Bbin anemeHT
3ambicna B Npupoje, BOMAOLWEHHbIA B NPONOPUMUAX — NPONOPLM-
fIX YenoseyecKkoro Tena, NepCneKkTUBbl B XMBONUCKU, TEOPUM LiBETA.

Mayonu npogonmun Tpaguumio “putopuyeckon” anrebpsil, nc-
Nonb3ys cnoea, a He cMMBONbI. HeunssectHoe 6bino “wTyKoR” —
WTanbaHckoe cnoBo cosa, W B TeueHWe onpeaeneHHoro nepuoaa
"PaKTMKylow,me anrebpancrbl 6bI1M U3BECTHbI NOA UMEHeM oS-
SIStoB. OH TaKKe MCMONL30BAN PAA CTAHAAPTHbIX COKpaLLEHUN,
MPoAoNKasn (HO He CymeB YNYHILINUTL) NOAXOA, BEPBbIE HAMEYeH-

1
Wrpa ywa, (Mpumeu. nepes.)
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Hbit Anodantom. Moppuc Knaiin B cBoem MOHYMeHTanbHOM “Ma.
TEMATUYECKOM MbIWAEHUA OT AHTUYHOCTU O COBPEMEHHOCTW”
KoHcTaTupyeT: “Cepbe3Hoe 3ameyaHue No NOBOAY Maremarnyec.
KOro pa3BuTuA apudMeTUKU 1 anrebpbl MEXAY 1200 U 1500 roja-
MW COCTOMT B TOM, 4TO KHUra layonu ensa 1n COAEPIKUT 4To-nnbo,
BbixoAsluee 3a pamku Liber Abbaci leoHapgao Nu3saxckoro. B gein-
CTBUTENbHOCTY apudMeTUKa U anrebpa... OCHOBbLIBANNCH HA KHUre
JleoHapao”. B KoHue cBoeit KHUru MNayonu 3ameyaer, 4To OTHOCH-
TENbHO pelleHnsa KyGUYeCcKoro ypaBHEHUA NOHUMAHMUA HUYYTH He
Bonblue, 4eM OTHOCUTENbHO KBAAPaTypbl Kpyra. Ho Takomy nono-
EHWIO ieN CKOPO NPEACTOANO N3MEHMUTLCA.

MepBoe no-HacTosAWeMy CyulecTBEHHOE NPOABUKEHWE Mpo-
usowno B ropoae bonoHbA NpUMepHO B KOHLE NEPBO TPETU Uie-
CTHAAUATOro cToNeTs. BHMMaHUA Ha 310 cobbiTMe MoHayany He
obparunu.

[Mxuponamo KapaaHo 6611 No60YHBIM CbIHOM MUNAHCKOTO lOpUCTa
®auno KapaaHo v monojoit BAoBbI No MMern Kbsapa Mukepua, y
KoTopo# 6bino elye Tpoe AeTeit or nepeoro 6paka. OH poauncs B
1501 roay B aBuv — ropope, BXoguBlIeM B repuorcteo Munas-
ckoe. Koraa k MunaHy nopgobpanacb 4yma, 6epemeHHyto Kbapy
ybeannu yexatb B AepeBHI0, rae v poauncs Jxuponamo. Bee Tpoe
ee CTapluux feTeil, OCTaBLIMECS B rOPOAE, YMEPAU OT YyMbl.

CornacHo aBTo6uorpaduu [xuponamo, “otely moi Hocun bar-
PAHYI0 HAKWAKY — OAeAHMe, HETUNNYHOE ANA Halero coobuiecr-
Ba; €ro HWKoraa He Buaenu 6e3 ManeHbKOW YepHoOW wanoy-
KW... K nATUAEGCATM NATM rOAaM OH NUWMACS Beex 3y60B. OH 6blf
XOpowWo 3HaKoM ¢ pabotamn 3BKAMAQ; HAAO CKa3aTtb, YTo naey
ero 6binu cropbneHsl OT yCepAHbIX 3aHATUNA... MaTb MO0 nerko bbl-
N0 BbIBECTU U3 cebs; oHA Bbina ckopa Ha NamsATb U coobpasuTent:
HOCTb M 6blna Ty4HOW M HABOKHON MeHWmMHOA. CroponanuTesb:
HOCTb OTIM4ana o6oux Moux poautenen”.
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Xots Paumo un Bbin topUCTOM NO Npodeccum, oH bbin gocTatoy-
HO JCKYIWEH B Matemarue, 4T06bI KOHCYNBTUPOBATL NO FrEOMETPUM
[leOHaPAO Aa Bunun. OH npenogaBan reoMeTpuio B yHUBEpPCUTETE
g Nagum 1 B 6narotBOpUTENBHOM YdpexaeHuu Mbatm B Munase.
A eluie OH Y4 MaTeMaTUKE 1 aCcTPONIOrN CBOETO HE3aKOHHOTO Chi-

ya [pruponamo:

“B paHHeM aeTcTBe oTel 06yyun MeHA OCHoBaM apudMeTUKY, 1
npUMepHO TOTAa e OH NpUobLMA MEHA K TAUHCTBAM; OTKYAa OH
npuobpen 3T No3HaHuMA, MHe Hen3BecTHo. Bckope oH 06yunn me-
HA Hadanam apabCKoW acTponormn... A Koraa MHe UCNOAHUAOCH
ABEHAALATb, OH NPENoAan MHe NepBblie WeCTb KHUM 3BKAnaa”.

y pebenka Habnoganncb npobnembl CO 340pOBbEM; MOMbITKA BO-
Bfieyb ero B CeEMenHoe AeNo ycnexa He npuHecna. [Jpkuponamo cymen
y6eauTb HaXoAMBLUETOCA B COMHEHNAX OTLA NO3BOANTL eMy U3y4aTb
MeauLUMHY B yHMBepcuTeTe MaBuu, HO oTew, NpeAnoYnTan npaso.

B 1494 rogy Kapn VIl ®paxuy3cknin BToprcs B Utanuio, u no-
Cnef0BaBLIAA BOVWHA NPOAOMKANACh, yTUXas U BHOBb pa3ropasch,
nATbaecAT net. 06ocTpeHne BOEHHbIX AeNCTBMIA NPUBENO K 3aKpbl-
M0 yHuBepcuTeTa B Nasuu,  xuponamo nepebpancs 8 Naayto,
4T06bI NpOAOMKATL 3aHATUA. CyARA N0 BCEMY, OH Bbin OHUM U3 Ayy-
WX ctyneHToB, U Koraa ®auno ymep, Jxumponamo Havyan Kamna-
HWIO C Lenbio CTaTb PEKTOPOM YHUBepCcHTETa. XOTA MHOTME He Nio-
6unu ero 3a cknoHHOCTL BbICKa3bIBATLCA 6e3 0BUHAKOB, OH Bbin
u36paH ¢ nepeBecom B 0AWH ronoc.

Toraa-To oH 1 pacTpaTiin No Menoyam Noay4eHHoe UM Hacnesn-
(T8O 1 obpatunca K a3apTHbIM Urpam, KOTOpble npeBpaTUANChL B
Nary6Hyio NpMBbLIYKY Ha BCIO OCTABLLYIOCA YACTb €r0 HECNOKOMHON
K13HW. U He TonbKo 3T0:

[ - ~
B oueHb paHHuit nepurog moeit MU3HM A HaYan cepbe3Ho NocBs-
Watb ceba 3aHATUAM (exToBaHMEM BCAKOrO poaa v NyTem ynop-
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HbIX YNPaXHEHUN AOCTUT HEKOTOPLIX YCNEXOB AaXe cpean Hanbo-
nee fep3kux... Mo Hoyam, Aawe B HapylweHWe pacnopsMeHui
repuora, A BOOPYXancs v OTNPaBAANCA PbICKaTb N0 ropoay, B Ko-
TOPOM WWJ... JINLLO MOE CKPbIBaN KanioLWOH U3 YePHON LEepPCTH, 3
ele A HaaeBan TyGan U3 OBYMHbL... fl yacTo OPOAMA BCIO HOYb, Mo-
Ka He BPE3MMUN PacCcBeT, C MEHA Xe Kanan NnoT OT HanpAXeHus, ¢
KOTOpPbIM A MCNOMHAN CepeHaabl Ha CBOWUX MY3bIKanbHbIX MHCTPY-
MeHTax”.

[laxe nogymatb CTpalHo.

B 1525 rofy, nocne NpUCYAeHUA eMy MeLULIMHCKOM CTeneHy,
[wuponamo noneitancsa Bcrynutb B Konnernto Bpayen B Munate,
HO ero He NpUHANKU — POPManbHO 13-3a HE3AKOHHOTO NMPOUCXOX-
[l€HUA, HO Ha CaMOM Jiefne rnaBHbIM 06pa3om U3-3a nevyanbHoW ns-
BECTHOCTU, KOTOPYIO OH Npuobpen B KayecTBe YENOBeKa, NULWEH-
HOro TakTa. Tak Y4To BMECTO TOro, YToObl CTaTh YNEHOM NPECTUIKHON
Konneruu, [HXKMponamo ycTpounca Bpayom B COCELHIOI0 AepeBYLU-
Ky CaKKo. 310 0b6ecneunBano emy HebonNbLLOK AOX0A, HO AENO WO
BAno. OH xeHunca Ha Jlyunn baHaapuHu — foyepu KanutaHa mu-
nuumn — 1 nepebpanca 6nmme K MunaHy B HafeXae yBENUYUTb
CBOW Aoxof, uToObl copepwaTb cembio, ogHako Konnerus cHoBa
ero otseprna. He B cunax cnepoBarb NO NYTWU 3aKOHHOW Kapbepbl
Bpava, OH 06paTUACA K a3apTHLIM Urpam, HO AaXKe ero maremaru-
YyeCKune No3HaHUA He NOMOrN BOCCTAHOBUTL CBOE COCTOsIHME:

“BepOATHO, HA B KAKOM OTHOLUEHWW He AOCTOMH A NOXBanbi; 160
HACKONbKO CUNLHO MEHs NpUBNEKAaNU W3AWWECTBA LaxmaTHow
AOCKU U UTOPHOTO CTONa, HAacTONbKO e A 3Halo, Y4TO B N1a3ax /-
Aen s 3aCNyKMBalo camoro CypoBoro nopvuanusa. A urpan n B 10
1 B APYroe MHOrue roabl — B Waxmarbl 6onee copoka nieT, a B KO-
CTW — OKOJIO ABAALATU NATU; U HE TONbKO Kawabli rog, HO — €O
3HaKOCb CO CTbIAOM — Kawabl fAeHb, TepAs Npu 3Tom BCE —
MbICNb, COCTOAHME 1 Bpema”.
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(eMmeiiCTBO N0Cenunocsy B 6enHom gome. Mebens u aparoueHHoc-
10 Jyunu AABHO yie 6b61n1 3an0XeHbl. “A BCTYNUA Ha NyTb 4OArOW
" no4eTHO Kapbepel. Ho gonoi nouectu u npuobpeteHns smecte
¢ nyCTbIM TIWECNABMEM U HeyMepeHHbIMMU HacnaxaeHuamn! MHe
woreui! A noru6!”

Ha CBET NOABUNCA UX NePBbIA pebeHoK.

“Mocne ABYX BbIKMUABIWEN U POXAEHWUA ABYX MEPTBbLIX MIIaAEHLLEB
MYIKCKOTO N0Na, AOHOLWEHHbIX 1L A0 YETbIPEX MECALLEB, TaK YTO
f... BDEMEHaMU ye NoAo3peBan Kakoe-To 310BpeAHOE BAUAHME,
MOA eHa pa3poannachk NepBbiM CbIHOM... OH Obin ryx Ha NpaBoe
yX0... [lBa Nanbua Ha N1eBOM HOre y Hero... COeANHANNCH NepenoH-
Kovi. C3aam oH ObIn cnerka ropbar, HO He [0 CTeNeHW ypoacTBa.
Manb4yMK MUPHO XuUn Ao ceoero asaauarutpexneTua. Mocne Toro
OH BNIOOMNCA... M MEeHNACA HA WeHwWwmMHe Be3 npuagaHoro bpaHao-
Huu gn CepoHn”.

B TOT MOMEHT NOKO#HbIA ye oTey [xuponamo npuien emy Ha
BbIPY4KY, NYCTb U He coBCeM NpsmbiM obpasom. Kadegpa, koto-
pylo HeKoraa 3aHuman Pauvo B yHMBepcuTeTe, ocTaBanacb Ba-
KaHTHOW, u Jnponamo ee nonyyun. Kpome Toro, OH HEMHOIO Bpa-
YeBan Ha CTOpOHe, HeCMOTPS Ha oTcyTCTBMUE odMUManbHOrO paspe-
WeHMA. HecKoNbKO YYAECHbIX UCLLeNeHnA — cyaiA No BCEMY, CyacT-
NUBLIX CNy4anHOCTEN, eC/In y4ecTb COCTOAHUE MeAULMHLI B TO Bpe-
MA, — co3panu emy penytaumio. [laxe HeKOTOpble U3 YNEHOB Kon-
Nerun obpawanncb K Hemy No NOBOAY CNy4aeB U3 CBOEN NpaKTU-
KM, U B TeyeHWe HEKOTOPOro BpeMeHMU Ka3anoch, YTo A4NA Hero Ha-
KOHey oTkpotoTca aBepM 3Toi yBawaemol opraHusaluuu. Ho cHo-
Ba, B KOTOpLI pa3, CKNOHHOCTb [KMPONAaMo BbiCKa3biBaTh BCAYX
T0, 4T0 y Hero Ha yme, CBena BCe Ha HET; OH ONy6AUKOBaN AAOBM-
Thle Hanagku Ha KOMNETEHUMIo U XapaKTep 4YNeHOB Konneruu.
Pxuponamo 0CO3HaBan, YTo emMy HefjOCTaeT AENUKATHOCTH, HO, CY-
A% no BCemy, He cyuTan 370 HegocTaTtKoM: “lpy YTEHWUM NeKUWUi 1 B
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ny6nnyHbIX cnopax s 6bin HAMHOro Gonee MCKPEHHUM U aKKypar-
HbIM, YeM B BbIKa3biBaHUKU OCMOTPUTENLHOCTU”. B 1537 roay 370 or-
CYTCTBME OCMOTPUTENLHOCTY NPUBENO K TOMY, YTO €ro NPOLWEHUe
6bl10 CHOBA OTKNOHEHO.

OAHaKo B KOHLLe KOHLOB €ro penytauus yKpenunacb Hacton-
KO, uTo y Konnernuu npocro He ocranock BuI60pa, 1 N0 NPOLLECTBMUY
ABYX NET OH CTan ee YneHom. U3Hb CTana HanawmBaTbCAd — 0Co-
6eHHO nocne ony6AMKOBAHWUA ABYX KHUM 0 Matematuke. Kapbepa
[xunponamo pasBuBanacb cpasy Ha HECKONbKMX HpoHTax.

MpumepHO B TO e Bpems TapTanbs fOOMNCA 3HAYUTENLHOTO YChe-
Xa — €My yAanocb pewuTb WHUPOKMUIA KNacC KyBUYecKuUx ypasHe-
HWI. HeoxoTHO NogAaBLLIMCL Ha YroBOpPbLI, OH paccKka3an KapaaHo
0 CBOEM 3NUYECKOM OTKPLITUKU. He npuxogutca yauMBAATLCA, YTO,
MONYYMB WECTb NET CNYCTA 3K3eMNANsAp TeKcTa KapaaHo no anrebpe
NoA Ha3BaHuem “Benukoe uckyccteo, unn O npaeunax anre6pol”
1 Hailas Tam NONHOE M3NOXeHWe CBOEro Cexkpeta, TapTanbs 6Obin
pa3sbapeH.

KapaaHo He npunucbiBan cebe ero aBTOpCTBO, NOCKONbKY CO-
cnancs Ha Tapranblo: “B Hawu AHM WunuoHe -genb ®eppo u3 bo-
NOHbU pewnn cnyyain kyba U nepsoi CTeneHu, paBHbIX NOCTOSH-
HOW, — OYeHb U3ALLHOE N AOCTONHOE BOCXULLEHUA AOCTUKEHME. ..
Cocrasasnch ¢ HUM, moi apyr Hukkono Tapranes U3 bpewwn... pe-
LKA TOT XKe CNyYail, Koraa y4acTBoBan B noefuHke ¢ ero [aenb ®ep-
po] yueHnkom AHTOHMO Mapuo Puopom, U, NOABUTHYTLIA K TOMY
MHOroKpaTtHbIMKU MOnbBamu, nepefan pelieHne mHe”.

Tem He meHee TapTanbs 6bin CTPAWHO Pa3aoCaaoBaH Tem, uTo
ero 6ecueHHbI CEKpeT pa3rnalleH nNo BCemy CBETY, a ele bonee
ero yA3BAAn 70T (akKT, YTo MHOrMe NAM BYAYyT NOMHMTL aBTOPA
KHUIK, @ He NCTMHHOrO OTKPbIBATeNs 3TOro cekpeTa.

1 B TtpaavunoHHoit TpaHcauTepauuun — CumnuoH. (fipumey. nepes.)
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Tak, NO KpaiiHeid mepe, Buaen cobbitua Taptanbs, U 3toT
g3rNAA NPAKTUYECKMN LIeNNKOM Ner B OCHOBY BCEX U3BECTHBIX CBY-
perenbCrs. Kak ykasbiBaeT Puuapg Yutmep B cBoem nepesoge “Be-
JIMKOTO ncKyccTea”, “Mbl NOYTM NONHOCTbLIO 3aBUCUM OT NEYATHOro
W3/10KEHNA N03ULNKN TapTanby, KOTOPYIO HI MPU KAKOM YCUAUK BO-
o6paMeHUA HeNb3a cynTaTh obbekTnBHoRW”. OanH u3 cnyr Kapaa-
Ho no umeHn Jlofosnko ®eppapu nosgHee yTBepwAaan, 4to npu-
cyTCTBOBAN Ha BCTpeYe, M rOBOPUIA, YTO Tam He 6bIn0 pelleHo aep-
%atb METOA B TaiiHe. ®eppapu nosaHee cran y4eHuKom KapaaHo
pelun — WUAN NOMOT PelnTb — ypaBHeHWe YeTBepToil CTeneHu,
TaK 4TO W €0 HEeNb3A paccmaTpuBaTh Kak cBuaeTens bonee o6bek-
TMBHOTO, Yem Tapranbs.

MNonoweHne 6egHoro TapTanbu ycyry6nfmocn> TEM, 4TO feno
6b110 HE NPOCTO B OTKAa3e Npu3HaTh ero aBTopcTeo. B EBpone ano-
xu Bo3poxaeHua matematnyeckme CeKpetbl MOran CTOWUTb Hema-
nbix AeHer. ins 370ro He 06s3aTenbHO 66110 UrpaTh B a3apTHbIE Ur-
pbl — cnocob, KoTopbIit npeanoyntan KapaaHo, — a MoXHO 6bino
y4acTBOBATb B NYGNAUYHBIX COCTA3AHMUAX.

YacTo roBopAT, 4YTO mMatemaTuka — 3TO He CNopT, f4e ecTb 3pu-
Tenu, HO B 1500-X rofax feno o6crosano no-gpyromy. Matematuku
BNONHe mMornu obecneynsatb cebe [ONONHUTENbHLIA 3apaboToK,
BbI3bIBaA ApYr Apyra Ha Ny6AuyYHbIE NOEAUHKHU, B KOTOPbIX KaAblii
npeanaran cBOeMy ONNOHEHTY pAj 3agady u nobegutenem obbaB-
NANCA TOT, KTO NONYYMT HanbonblIee YACNO NPABUNLHLIX OTBETOB.
3TV npepcTaBneHns 3axBaTbiBanu MeHblle, YeM KynauHblil 6ot
UK extoBanbHble NOEAUHKM, HO 3puUTenn Mornn Gutbca ob 3a-
KNap no nosoay Toro, KTO BLIMrpaeT, AaMe eCn CaMu OHU He UMe-
W W1 Maneiiwero npeacraBneHns o Tom, 4To Ans 3Toro Tpebyercs.
Kpome Npu3oBbLIX AeHer nobeguteny NpuBnexanm K cebe u yyeHu-
KOB, rotosbIX NnatuTb 3a 0BYyYeHMe, TaK YTO NyBAUYHbIE COCTA3a-
HUA 6binu npuBbINLHLI BABOMHE.
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Taptanba 6bin He NepBbIM, KTO Hallen anrebpanyecKkoe pelleHune
KyBMYeCKoro ypaBHeHus.

BonoHckuit npodeccop WunuoHe aenb Geppo oTKpbIN CBOe
peLueHne HEKOTOPbIX TMNOB KYBUYECKUX ypaBHEHUI TAe-TO OKONo
1515 roga. OH ymep B 1526-M, NOC/e Yero 1 ero dymaru, 1 ero npo-
theccopcKylo AOMKHOCTb YHacnegoBan 3aTb AHHUGane fenb Hase,
B 3TOM MOXHO 6bITb yBEPEHHBIM, NOCKONbKY OKONO 1970°roaa bna-
ropapa ycunuam 3. bapronotu camu Bymaru oBHapyxuauch B
6ubnuoteke BonoHckoro yHusepcuteta. CornacHo Bapronotty,
aenb Peppo, CKopee BCero, 3Han, KaK peluarb TpW TUna Kybuyec-
KMX ypaBHEHUN, HO Nepefan MeTOA pPeleHUs TONbKO OfHOro U3
HUX: Ky6 NAtOC Belb paBHO ymuchy.

3HaHue 06 3Tom peleHUn CoOXpaHun yyeHuK aenb Hase u gens
®eppo no umeHun AHtoHno Mapuo ®uop. Y1 umeHHo @uop, Bbi-
OpaBlmii cBOe# Lenblo 3apabarbiBaTb Ha KU3Hb NpenoAaBaHu-
eM MaTemaTuKu, BbICTYynuN ¢ 3¢dEKTHLIM MApPKETUHTOBbLIM XO-
AoMm. B 1535 roay oH Bbi3Ban Taptanbio Ha Ny6AUYHbLIA NOEANHOK
Mo pelweHnto KyBYeCKUX ypaBHeHU.

XOAMAW cnyxu, YTO MeTOf peLeHUA KyOUYECKUX ypaBHEHM
HalfeH, a HUYTO He BOOAYLWEBNAET MaTeEMATHKA CUNbHEE, YEM 3Ha-
HWe, 4TO 3afilaya MMeeT pelleHune. PUCK 3pa NoTpaTUTb Bpems Ha
Hepa3pelwumylo 3aaady UCKNIOYEH; OCHOBHAA ONACHOCTb COCTOUT
NlWb B TOM, YTO MOXHO OKa3aTbCs HEAOCTaTOYHO YMHbIM, YTOObI
HalTK OTBET, QaKT CyLLLeCTBOBAHMA KOTOPOrO HE NOANEHMUT COMHe-
Huto. Bce, 4To Tpebyetcs, — 3T0 3HAuMTENbHAA AONA YBEPEHHOCTH
B cebe (KOTopoW y MaTeMaTKOB 06bIYHO B LOCTATKE — Aaxe ecu
OHa OKa3blBaeTCA CaMOHaAEAHHOCTHIO).

TapTanbs 3aHOBO OTKpbIN MeToa Aens Peppo, HO OH nogo3pe-
Ban, yto ®uopy M3BECTHO, KAK peluatb Apyrue TUMbi KyBUYECKUX
ypaBHEHUI U 3a CYET 3TOro OH NOAYYUT NpeumyLlecTBo. TapTanbs
He CKpbIBan, CKONb 6eCNoKouna ero Takas NepPCNeKTUBa, U B KOH-
Lie KOHL,0B, HEe3aA0NT0 [0 COCTA3aHUA, CyMen pewnTb OCTanbHbie
cnyyaum.
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Tenepb NpenmyLLecTBO 6bin0 y TapTanby, U OH HE MELLKasn cTep
5 NOPOLIOK HECHacTHoro ®uopa.

NHdOpMaLmMs 06 3TOM NOpaXeHUM cTana pacnpoCTPaHATLCS;
KapaaHo yc/bilwan o Hem B MwunaHe. B To Bpems oH pabotan Haa
cpoent KHUro no anrebpe. Kak u BCAKWIA HacTosAwui aBTop, Kap-
gaHo BO3HAMEPUNCA BKNIOUUTb B KHUFY camble noCneAH#e oTKpbi-
A — 6€3 HUX ero TpyA ycrapeer ewe Ao ny6nukaumuu. Nostomy
KappaHo obpatunca k TapTanbe, HageaCb NAaCKOBbIM 0OX0XAEHN-
eM 1 1ECTBIO BbIMAHUTb y HETO CEKPET M BKNIOYNTL ero B “Benunkoe
Mcxyccmo”. Tapranba otkasancs, ropops, 4to cam MMeeT nnaHbl
Hanucarb KHUTy.

B KOHL,e KOHL,OB, 0OiHAKO, HacTonuneocTb KapgaHo 6bina Bo3-
HarpamzeHa, v TapTanba OTKpbIN emy CeKpeT. [JencTBuUTeNnbHO N
oH 3actaBun KapaaHo NOKNACTbCA, YTO TOT OyAeT XpaHUTb TaiiHy,
3Has, UTO KHUTa, KOTOPYIO TOT NULLET, e NoYTW rotosa? Mnu e oH
noAAanca Ha BKpaj4yuBble yroBopbl O cTOopoHbl KapaaHo, a notom
wanen 06 aTom? Het COMHEHUA, 4To OH Bbin NpeaenbHo 301, Koraa
“BenuKoe NCKycCTBO” yBUAeno ceet. B TeueHune roga nocne 3toro
oH ony6nukoBan KHury “lipobnembl 1 pasnuyHble n3obpeteHns”,
B KoTopoi 06pywuncs Ha KapaaHo B Gonee 4yem onpefeneHHbIX
BblpaxeHnax. OH BKNIOYMA TyAa BCIO NEPENUCKY MEXAY HUMU,
yTBEpPWAas, YTo OHa BOCNPOM3BELEHA TOHYHO.

B 1574 rogy ®eppapu npuiwen Ha NOMOLLb CBOEMY NaTPOHY, no-
Cnas Taptanbe KapTenb — BbI30B HA YYeHbI AUCNYT Ha niobyto Temy
no BbiGopy npotneHMKa. OH Aaxe NPeanoXun Harpaay B 200 CKYAO
Ans nobeautens. W Boipa3uncsa npeaenbHo AcHo: “fl caenan 3o,
Rabbl CTano M3BECTHO, YTO Thi HANUCAN BELLW, KOTOPbIE NOXHO U He-
AOCTOMHO KneBelwLyT... Ha CMHbOpa KUPONaMo, NO CPaBHEHMIO C
KOTOPbLIM Thl BOOGLLLE He 3aCnyKMBaELIb YNOMUHAHNA”.

®eppapun otnpaBun 3K3EeMNAAPBI KAapTeNs MHOFOYUCAEHHBIM
WTanbaHckum yueHbiM 1 06lECTBEHHLIM nMLaM. Yepes feBaTb
AHel Tapranwbs oteeTun, npeacTaBue CBoe U3noxeHue hakros, no-
€N Yero 31 nBa MaTeMaTUKa OBMEHANMCH ABeHaguaTbio KapTens-
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MK 3a nontopa roaa. [AucnyTt, Kaxk npeactaBnsaercs, JOMKeH Obin
NPOXOAMTbL NO CTAaHAAPTHBLIM NpaBunam Hacroawen ayanu. 3a Tap-
Tanbein, KoTopbii Hbln OCKOP6NEHHOW CTOPOHOA, OcTaBancsa Bbibop
opymus, T. e. Tembl Aeb6aToB. Ho OH CTpemuNCA BbI3BaTb HE CBOEro
obugunka deppapu, a camoro KapagaHo.

(®eppapu CoxpaHAn XNaAgHOKPOBME M 3asABNAN, YTO B Nio6om
cnydae Hayatb Hafo C TOro, YTO pewwunn Kybuyeckoe ypaBHeHUe He
Taptanss, a aeno ®eppo. Konb ckopo genb ®eppo He nposasnsn
HUKAKOM 03a60YEHHOCTU MO NOBOAY HEONpaBAAHHLIX YTBEPMe-
Hui TapTanbu 06 aBTOPCTBE, YTO e Torga Mewano Taptanbe BecTy
cebs aHanornyHeim 06pasom? 310 b6bin CUNbHLIN x0f, U TapTanbe,
BO3MOXHO, NPULLINOCL 3TO NPU3HATb, NOTOMY YTO OH NOAYMbIBAf
0TKa3aTbCA OT y4acTua B coctazaHun. OAHAKO OH He cTan 3Toro fe-
narb, No BCeli BEPOATHOCTM, U3-3a OTLLOB CBOErO pOAHOro ropoga
Bpewwua. Tapranba gobusanca tam kadeapsl, ¥ ero MeCTHble Mo-
KPOBMTENN MO NOXENaTb NOCMOTPETb, KaK OH Cebs NoKaxer.

Kax 6bl To HU 6bIn0, TapTanbsa cornacuncs Ha yyactue B aeba-
Tax, KOTOpble COCTOANUCL B aBrycre 1548 rofa nepes 60nblumm
cHonneHuem Hapoga B MunaHckoi LepKsu. He coxpaHunoch Hu-
KaKWMX OTYETOB O NpowuclleflieM, 3a UCKNIOYEHUEM HECKONbKUX
yKa3saHui y TapTanby, KOTOPbIWA NULLET, 4TO BCTpeYa npepeanacs,
KOTAQ NPUOAMIKANCA pewwatowmni payHa. 3T0 MOXKET CYXUTb Hame-
KOM Ha TO, YTO AMCNYT OKa3ancs He CAMUIUKOM 3axBaTbiBaIOLUM.
Kaxetcs, oaHaro, yto Peppapu ymeno ogepxwan nobeay, notomy
4TO NOCAE 3TOro eMy NPEANOKUNMU HECKONBKO 3aMaH4YMBbIX A0
HOCTeW, U3 KOTOPbIX OH BbiGpan NOCT pyKOBOAWUTENA HANOroBOMO
ynpaBneHus npu npasutene MunaHa u BCKope ctan oyeHb Horar.
Taprtanbs, HanpoTUB, HUKOrAA He YTBEPKAAN, YTo BbiUrpan febdarbl,
He nonyuyun paboty B Bpewwuun, n Ha ero fonio JOCTaNMUChb Nulb
rOpbKUE YyNpekn U 06BUHEHNUS.

Tapranbs He mor 3Harb, YTo KapaaHo u ®eppapu 3apaHee
npoaymany COBEPLIEHHO MHYIO NNHMIO 3alLMUThl, ANA Yero oTnpa:
BUAUCb B BonoHbio 1 n3yunnu tam bymaru genb ®eppo. Tam co-
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Aepﬁ‘aﬂoc" nepBoe HacTosllee peweHue Kybnyeckoro ypaste-
aus, ¥ B NOCNEAyoune roAbl 0ba oHY yTBEPWAANU, YTO UCTOYHU-
(oM MATepUana, BKNKYEHHOro B “Bennxkoe MCKyccTBo”, nocny-
AN He CexperT, fosepeHHbii KapaaHo Tapranbei, a ucxoaHble
sanucn Aenb ®eppo. Ccbinka Ha TapTanblo BKAKYanachb TOAbKO
s MOACHERNA TOrO, Kak MMeHHO cam KappaaHo y3Han o paborte
penb ®eppo.

Y 3TOW UCTOPUKU UMEETCA U NOCNEAHUIA NOBOPOT CloXeTa. BCKo-
pe nocne BbIXOAAQ BTOPOrO WU3AAHMA “Benuxoro uckycctsa”, B
1570 FOAY, NHKBU3ULNA 3aKN04MNA KapgaHo B TiopbMy. lprynHa
apecta morna ObiTb CBA3aHA C 0OCTOATENLCTBOM, paHee Kasas-
\UMMCA COBEPLIEHHO HEBUHHbIM, — HE C COAEPHAHNEM KHUIK, a C
ee nocaAleHnem. KapaaHo B CBOE BpeMsA peLunn NoCBATUTL ee OT-
HOCUTENLHO Manou3BecTHOMY UHTennektyany Angpeacy OcnaHpe-
py — BTOpoCTeneHHomy Aeatento Pedopmauyuun, Ha Kotoporo,
OfHaKO, NAano CunbHoe Nofo3peHne B aBTOPCTBE aHOHUMHOTO
npeancnoBus K kHure “O BpaweHnn HebecHblx cdep” Hukonas
KonepHuKa — nepBoOW KHure, rAe roBOPUNOCH, YTO NAaHeTbl ABU-
WyTCA He BOKpYr 3emnu, a Bokpyr ConHua. Llepkosb cuutana 3t
B3rNAAbl epeTUUYeCcKUMU 1 B 1600 rogy coxrna [hxopaaHo bpyHo 3a
T0, YTO TOT NPOAOMKAN UX OTCTaUBaTb, MOLBECUB €ro pa3feToro Ao-
rona u ¢ KNANOM BO PTy BHU3 ronoBoO Ha CTon6e Ha PbIHOYHOW
nnowagm 8 Pume. B 1616 rogy, a notom eue pas, B 1633-m, no
CXOAHLIM NPUYMHAM OHa AOCTaBMNA HEManNo HenpuaTHocTen fanu-
e, onHakKo Ha et pas MHKBU3MLMA YAOBNETBOPUAACH NOMelLLe-
HWeM yyeHoro nog AoMalLHKA apecr.

"T06b1 oueHuTb, Yero xe goCTUMAM [xuponamo 1 ero cooreyecr-
BEHHUKM, Ham Hago BEPHYTLCA K BABUNOHCKUM Tabnnykam, KoTo-
Pbie 06bacHaoT, KaK pelwaTb KBaapaTHble ypaBHeHus. Ecm cnefo-
BaTb ux npegnucanmio, Ho Bblpa3uTb BCE LIArK BbIYUCNEHUA B CO-
BPEMeHHbIX 0603HaYEHMAX, Mbl yBMAWUM, YTO BaBUNOHCKMWIA Nncel|
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Ha camom fiene coobLian Ham, 4To peLeHne KBaAPaTHOTO ypaBHe-
HUA x> — ax = b ecTb

X= (E) +b+2,
b 2

J1a hopmyna IKBMBANEHTHA TOMN, KOTOPYIO HAWU3YCTb 3HAET KaXAbIN
WHKONbHUK M KOTOpAsA B HalUWM AHW NPUCYTCTBYET BO BCEX CNPaBoOy-
HUKaXx.

PeweHune Kybuyeckoro ypaBHeHus, jaHHOe BO BpemeHa Bos-
POXAEHUA, BbIFNAANUT NOXOXE, HO NOCNOXHee. B coBpemeHHbIX 060-
3HayeHMUAX OHO UMeeT cneaytownin Bug. MNycro X3 +ax=b.Torga

JL e b0 b @ b
X=3=+ |—+— + 3= | —+—.
PR PR P P,

Konb ckopo peub 3awwna o popmynax, T0 31a CPean HUX — OTHOCU-
TensHo npocras (nosepsre!), 0AHAKO ANsA TOro, YTobbl CTano BO3-
MOXHbIM 3anucatb ee B TaKOM BWAE, NoTpebOBanoCbL pa3suThe
Bonbworo uucna anrebpavyeckux upen. 310 3aBefOMO Camas
cnoxHas opmyna U3 Tex, YTO Ham BCTPETATCA B ITOW KHUre, U B
Hel MCnonb3oBaHbl BCE TPpU TMNA 0603HAYEHUIA, KOTopble A BBEN:
OyKBbI, NPUNOAHATLIE YACNA U 3HAK, TPUYEM KOPHM 3AeCh KaK KBa-
ApaTHble, TaK U Kybuyeckue. MoHMMaHus 3Toi hopMynbl OT Bac He
TpebyeTcsa u onpefeneHHo He TpebyeTcs NpoM3BOAUTDL C HEN HUKE-
KWUX BblYMCneHnin. Ho BamHO NoHATL ee obuiee ycTponcTeo. Hay-
HEM C HEKOTOPOI TEPMUHONOTMK, KoTOpas ByaeT Ham nonesHa Mo
Mepe NPoABUIKEHUA BNEpea.

Anre6panyeckoe BoipaxeHue Buaa 2x4 — 73 — 4x* + 9 Ha3blBa-
€TCA NONMHOMUANbHBIM BbIPAXEHUEM UK, WHAYE TOBOPSA, MHOM-
uneHoM. Takue BblpaweHUs 06pa3oBaHbl NyTem CNOXKEHUA APYT ¢
APYroM pa3nunyHbix CTeneHen HeuspecTHoro. Yucna 2, -7, =4 U 9
Ha KOTOPbie YMHOXAIOTCA 3TU CTeNeHU, Ha3blBaoTCA KodhduumneH
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amh- Crapluan creneHb, B KOTOPO HEM3BECTHOE BXOAMUT B MHOrO-
yneH, Ha3bIBAETCA CTENEHbIO 3TOr0 MHOTOUNEHa, TaK 4To npuse-

eHHbI BbILIE MHOTOUNIEH MMEET CTeneHb 4. IMetoTes cneumans-
Hble Ha3BaHNA AN MHOTOUNEHOB MAaAWMX creneHeit (ot 1 ao 3
BKﬂK,qMTeanO): NVHENHBINA, KBaAPaTUYHBINA N Kybuyeckuniit. Pewe-
47 COOTBETCTBYIOLLEr0 YPaBHEHNS 2x4 - 7x3 = 4x* + 9 = 0 Ha3bIBa-
¢ KOPHAMN MHOrO4NeHa.

Tenepb MOXHO pa3obpatb hopmyny KapaaHo Ha yactu. OHa
pocTpoeHa u3 K03 duULMEHTOB a U b ¢ cnonb3oBaHUeEM ClONe-
WS, BbIYUTAHUA, YMHOKEHUA U AeneHuns (Ho TONbKO Ha onpepe-
feHHble LeNble Yyncna — 2, 4 W 27). I30TepuyecKne acnekTbl
nBOAKN. VIMEeTcs KBaapaTHbIi KOPeHb — B AENCTBUTENbHOCTH
OfMH W TOT }e KBaAApaTHbIl KOPeHb BCTPEYaeTcs ABaMAbl, HO
opuH pa3 OH npubasnseTcs, a Apyroii pa3 BulunTaeTtcsA. Hako-
Hell, MMEIOTCA iBa KyBUUYECKMX KOPHSA, NPUYEM 3TO Kybuueckne
KOPHU W3 BENUYUH, B KOTOPbIE BXOAAT KBajpaTHbie KOpHU. Tak
yTo NOMUMO Be306MAHbIX anrebpanyeckux onepauuit (nog Koro-
PbIMA A NOHWMAIO Te, YTO NONPOCTYy NepemelnBaioT YneHbl)
“CKeneT” pelleHna MOXHO Bbipa3nuTb Tak: “bepem KBaapaTtHbI
KOpeHb, 3aTemM KyOUYEeCKU KOPEHb; feNlaeM 3TO elle pa3; CKna-
AblBaem pe3ynbratbl”.

370 BCe, 4TO Ham noHagoburcs. Ho 6e3 3toro, A nonarat, Ham
He 060iTUCD.

Yero maremartukam 3noxu Bo3pomaeHusa cHayana HUKaK He
YAaBanocb yxsaTuTh, NOKa NocneayoliMe NOKONEHNUs 3TOro He no-
HANK, TaK 370 Toro akTa, YTo AaHHaA Gopmyna ecTb He NPOCTO pe-
WeHne ogHoro TMNa Ky6bryecknx ypaBHeHMi. 3T0 — NONHOe pelle-
Hie Bcex TMNOB KyBMUECKNX YPaBHEHUIA, C TOYHOCTBIO 1O NPOCThIX

10T

B aHMuitckom OpurMHane UMeHa JAKTCA TAKXKE MHOTOUNEHAM CTEeNeHel 4, 5 U 6: OHU
np°”3BeAeHbl OT COOTBETCTBYIOLLUX COB “KBAPTUKA”, “KBUHTUKA" U “CEHCTUKA", KOTO-
Pble My Takwe Gyaem uHoraa ynotpebnate, Ha3biBas ypaBHEHUS YETBEPTON M NATOM

ENery COOTBETCTBEHHO KBAPTUKOM 1 KBUHTUKOM (@ TPeTbel CTeneHyn 3a04H0 — Ky6u-

KOW). Mpumey. nepes.)
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anrebpanyecknx npeobpasosaHunii. Ans Hayana, ecam Kybuyec.
KU Ynen ecTb, CKaweM, 5%3, a He X3, TO MOXHO NPOCTO PasfenuTy
BCE ypaBHEHWE Ha 5; C ITUM-TO MaTeMATUKM 3noxu Bo3pomaerus
Hennoxo pasobpanuck. bonee ToHKan naes, Kotopas notpebosang
TUXOW PeBOOLMI BO B3MNALAX HA YKCNA, COCTOUT B TOM, HTO ecap
paspeluntb koadduumneHtam a n b 6biTb NpU HEOOBXOAUMOCTU Om.-
puyamenbHbIMU, TO MOXHO M3bexaTb 6ecnnoAHbIX pasrpaHuye.
HUI MEXAY PasnuyHbIMK CNy4asmin. HakoHel, MMeeTca YnCTo an.
rebpanueckunit GoKyc: ecnu B ypaBHEHWEe BXOAUT KBAAPaT HEU3Be-
CTHOrO, OT HEro Bceraa MOXHO M36aBUTbCA — HAA0 3aMEHUTb X Ha
X NN0C cneymanbHbim 06pasom nogobpaHHas NoCTOAHHARA, U ecnu
BCe CAenatb NpaBUNbHO, TO Claraemoe C KBAApaTom 3ameyarens-
HbiM 06pa3om 1cyesaer. 3aeck onaTb e Oyaer nerye, ecnu nepe-
cTaTb 6eCroKOUTLCA O TOM, ABAAIOTCA X YNCIA NONOKUTENbHBIMY
“nn oTpuuaTenbHbiMK. HakoHel, matematnku BospoxaeHus Tpe-
BOMMAWCH MO NOBOAY CNaraembiX, KOTOpble NOMHOCTbIO OTCYTCTBO-
BaNu B ypaBHeHWUW, B TO BPEMA KaK, Ha HAll COBPEMEeHHbI B3,
CPEeACTBO OT UX TPEBOTU OYEBUAHO: TaKUE CNaraembie He CTONbKO
OTCYTCTBYIOT, CKONBKO MMetoT nepes co60it koahduLUMeHT, paBHbiit
Hynto. Toraa oaHa v Ta e Gpopmyna NpMMeHNMa BO BCEX CYYasX.

3apayva pelweHa?

He coBcem. Al Bac o6maHyn.

O6maH BOT rae: A ckasan, yto hopmyna KapaaHo pelsaer Bce
Ky6ukmn (To ectb Kybuuyeckue ypaBHeHus). B HeKoTopom cmbicie
3T0 yTBEPHAEHNE HEBEPHO, 1 3TOT haKT okasanca BaxHbim. C apy-
rov CTOpOHbI, 06MaH Bbin He 04eHb cepbe3HbiM, NOCKONbKY BCe 33"
BWUCWT OT TOFO, YTO NOHMMATL NOA CNOBOM “peluaeT”.

Cam KappaHo 3ametun 3Ty CIOMHOCTb — W 3TOT (haKT KpacHO-
pEYMBO CBUAETENLCTBYET O €r0 BHUMAHWUM K Menoyam. Kybnueckoe
ypaBHeHWe, KaK NpaBuio, UMeeT Uan TpU pelleHns (meHblue, ec
NN UCKNIOYUTL OTpULaTeNbHble Ynucna), uim opHo. KapaaHo 3ameé
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1A, 4TO HOTAR UMEIOTCA TP PeLIeHNA — CKAMEM, 1,2 U 3, — T0
HUKAKVM Pa3yMHbIM obpa3om He yaaeTcs noayuntb U3 hopmynsl
q pelueHuii. Bmecto 37010 NOABAAKOTCA KBAAPATHbIE KOPHN U3
oTpyLiaTeNbHbIX Yncen.
A umeHHo, KapaaHo 3ameTun, 4To KybuyecKoe ypaBHeHue
x3 = 15X + 4 IMeeT oueBmzHOe pelleHue X = 4. Ho, npumenns op-
myny Taptanbu, ox nony4un “orser”

X=2/;+V_121 +€/2—\/—121,

Ka3aBLKIACA 6eCCMbICNEHHbIM.

HemHOrMe cpean eBponercKNUX MaTeMaTtKoB Tex AHel Obiun
HaCTONbKO OTYAAHHBIMU, YTOGbI COFNACUTLCA MPUHATL OTPULLATENb-
Hble yncna. MIx konnern Ha BocToKe NpuLLAM K NOHUMAHWUIO OTpH-
yarenbHbIX BENNYMH HamMHOro paHblie. B MHann nocneposartenu
[KaMHU3Ma Pa3BMAM 334aTKU MOHATUA OTPULATENbHbIX BENUYMH
ye B 400 rofly, @ B 1200-M B KUTANCKON CCTEMe “CYETHbIX Nano-
yeK” NCNONb30BANMUCh KPaCHbIe MANOYKKU ANS NONOKUTENbHLIX YK-
Cen U YepHble ANA OTpULaTeNbHbIX — XOTS M TONbKO B ONpeaeneH-
HOM, OFrpaHU4YEeHHOM KOHTEKCTe.

Ecnu ywe otpuuatensHble Yncna Bbi3biBany 3atpyAaHeHue, To
KBajpartHble KOPHU U3 HUX NPeACTaBNANM COOOM 3aTpyaHeHMe Kyaa
6onbiee. CNOKHOCTL COCTOUT B TOM, YTO KBAAPAT KaK NONOKMUTENb-
HOro, TaK M OTpULLATENBHOTO YMCNa BCeraa NonomuTeneH — s He Gy-
AY 06BACHATL NOYEMY, HO 3TO eMHCTBEHHBINA CNocob 3acTaBnTb BCe
3aKOoHbI anrebpbl paboTaTb HenpoTMBopeYnsbiM 06pazom. TaK uTo,
Aawe ecnun Bbl He NPOTUB UCMONL30BAHUA OTPULLATENBHBIX Yucen,
Bam Bpoge 6 NpuAeTCA NPU3HATh, YTO Pa3yMHbIM CNOCO6OM n3-
BNeKatb kBappatHble KOPHW U3 HUX HEeNb3A. A NO3TOMyY BCAKOE an-
rebpanyeckoe BbIpayeHue, coAepxallee KBapaTHLIN. KOPeHb U3
OTPULaTenbHOIA BEANYNHBI, LONKHO BbITb Beccmbicnnue.

W 1em He menee tdhopmyna Taptanou npueena KapaaHo nmen-
HO K Takum BblpaXeHWAM. B 0coBeHHOCT TPEBOXMA ero ToT aKT,
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4TO B CAyyasx, Koraa 6biN0 U3BECTHO pelleHne, NONYYeHHOe Ka-
KUM-TO Apyrum crnoco6om, Gopmyna Kak 6yATO OTKa3blBanach ero
BOCMPOW3BOANTD.

B 1539 roay obecnokoeHHbii KapaaHo pewun obcyants Bo-
npoc ¢ Taptanbent: “A 06paTiCca C BONPOCOM O peleHn pasnumy-
HbIX Npo6nem, Ha KOTOPbIE Bbl He Ny MHe OTBETa; OAHA W3 HUX —
3afjaya o Kybe, paBHOM HEM3BECTHOMY NatoC Yyncno. A, 6e3 comre-
HUS, YNOBUN NPaBUNO, HO KOrAa Ky6 oAHOM TpeTn Koadduumnena
npu HEM3BECTHOM MPEeBOCXOAMT KBaApaT NoNOBUHbI YKuCNa, TOTAa,
KaK KaXeTCs, i He MOry C OMOLLbIO 3TOrO NPaBuna yAOBAETBOPUTL
Moe ypaBHeHue”.

3pecb KapaaHo B TOYHOCTM onucbiBaeT ycnoBue, Koraa Keag-
paTHbLIN KOPeHb OKa3blBaeTCA KOPHEM M3 OTPULATENbHOMo Yncna.
AiCHO, YTO OH NPEBOCXOAHO YXBATUA BCIO CYyTb BOnpoca n obHapy-
WA NOABOAHBIA KameHb. MeHee ACHO, AOCTUT An TapTanbs TOrO e
YPOBHSA NOHUMAHUA cBOei COOCTBEHHO hopMyNbl, NOTOMY YTO OT-
BeT ero CBOAMNCA K cnepyouiemy: “Bbl He Bnajeete HacToAWMUM
cnocobom pelweHuns 3aaay 3Toro TMna.... Balm meToasl LennKom
HenpasuabHbl”. Bo3amoxHo, TapTanba HamepeHHo oTKasbiBan Kap-
AaHo B nomolyn. A MOXeT OblTb, OH MPOCTO He NOHUMAN, O YeM ToT
rosoput. Kak 6bl To H1 6b1n0, KapaaHo cmor pasrnsaeTb TpyaHbIi
BOMPOC, KOTOPOMY NPEeACTOANO0 3aHNUMAaTb YMbl MaTEMATUKOB BCEFO
MUpa B TeYeHne Nocneayowmnx 250 ner.

[llaxe Bo BpemeHa BospomaeHna npocKanb3biBan HaMeku, HTO
3€Cb NPOUCXOAUT HEYTO BawHoe. TOT e BONPOC BO3HUK B Apyroi
3aflave, obcywpaaBwenca B “BenMKom ucKyccrtee”, — HaiiTu fBa
4ncna, Cymma KoTopbiX paBHa 10, a Npom3BeaeHne paBHo 40. [10-
ny4anoch “pellierne” 5++/-15 u 5-/-15 . KapaaHo 3ametin, 410
ecnu He obpallaTtb BHUMAHMA Ha BOMPOC O TOM, YTO e o3HayaeT
KBaApaTHbIA KOPEeHb M3 MUHYC NATHAALATK, @ NPOCTO Aenarb B
yTo Nepea Hamu 0BbIYHbIA KBAAPATHbIA KOPeHb, TO yaaeTcs NpoBe-
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puTb, 4TO 3TV “yncna” [eiicTBUTENbHO Y10BNETBOPAIOT Tpebyemo-
My ypaBHeHuio. Mpu nx cnoxeHnn Apyr ¢ Apyrom KBajpartHble Kop-
Wi COKPAULAIOTCA, @ ABe OCTaloWMeCs NATEPKU CKNaabiBaloTCA B
4uCcno 10, KaK Toro Tpe6zosano ycnoBue 3aaaun. Mpu ymHomeHun
je NONYHaETCA 25=/~15", 4To paBHO 25 + 15, T. e. 40. KapaaHo He
3Han, KaK MOHATb 3TN CTpaHHble BbIYNCNEHUA. “TakoBbl, — nucan
oH, — NYTV aPUDMETUYECKO U3bICKAHHOCTU, NPUBOASLLEN B KOH-
Lie KOHLOB K BeLlaM CTONb e M3OLPEHHbIM, CKONb 1 6ecnones-
HbIM” .

B cBoein “Anrebpe” 1572 roaa Padasne bombennn — cbit 6o-
JIOHCKOTO TOProBLA WepCTbio — 3aMeTiA, YTo NoAo6HbIe e Bbl-
yucneHns, B KOTOPbIX € “MHUMBIMU” KOpPHAMU 06paLLiatoTca Tak,
KaK ecnn bl OHU GbINN HACTOALLMMM YNCAAMU, NTO3BONAIOT NPeod-
pa30BaTb TAWHCTBEHHYID QOpMyNy ANs pelleHns 03aAauvBLiero
KapaaHo Ky6n4ecKoro ypaBHeH!A B NPaBubHbIiA 0TBET X = 4. KHu-
ry OH Hanucan, 4tobbl 3aHATL cBO60AHOE Bpems, obpa3oBasluee-
CA y Hero, NOKa OH PYKOBOAWN ocylieHnem 6010t ana Anoctons-
CKOM Nanatbl — NanNCcKoro PUANYECKOro 1 PUHaAHCOBOro BEAOMCT-
Ba. bombennu 3ametun, yto

3
(2+«/—1) =2++-121

(2+\/—_1)3 =2-+/-121,
TaK YT0 cymma ABYX CTPaHHbIX KyOUYeCKUX KOpHEil NpuHUMaeT BUA
(2+4F)+(2-433),

470 PaBHO 4. BeccmbiCneHHbI i KOPeHb KaKM-TO 06pa3om oKasan-
(A ocMbicneHHbIM 1 NpUBEN K npaBuUnbHOMY oTBeTy. Bombennu,
BO3MOMHO, 6bin nepBbiM MAaTEMaTUKOM, KTO MOHAN, YTO MOMXHO Bbl-
Nonksy, anrebpanyeckune AENCTBUA C KBAAPATHbIMU KOPHAMMU U3
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OTPULATENbHBIX YACEN U NONYYaTb NPU 3TOM OCMbICIEHHbIE OTBETb,
70 HeABYCMbICNIEHHO HAMEKano, YTo TaKUM YMCNam MOXHO AaTh
pasymHyI0 MHTepnpeTauuto, Ho y bombennu He 66110 yKa3aHWUM Ha
TO, KaKyl0 UMEHHO.

Matemartuyeckoit BeplWUHON KHUrn KapaaHo 6bina He Kybuka,
a KBapTuKa. Ero yueHnk ®eppapu cymen nepeHectn metoas! Tap-
Tanbu 1 fenb Peppo Ha ypaBHEHUSA, COAEPIKaLLNe YeTBEPTYIO CTe-
neHb HensBecTHoro. Popmyna Peppapun BKAOYAET TONBKO KBaj-
paTHble 1 KyOUYECKME KOPHU — KOPHU YETBEPTOW CTEMEHU HE HYM-
Hbl, MOCKO/bKY TAaKOW KOpeHb eCTb MPOCTO KBAaAPaTHLIA KOPEHb
KBaApaTHOro KopHs.

“BennKoe WCKYCCTBO” He COAEPHMUT pelleHNs KBUHTUKU —
ypaBHeHMsA, B KOTOPOM HEN3BECTHOE NOSABAAETCA B NATOW CTENEHN.
Ho Befb Mo mepe BO3pacTaHUA CTENEHN ypaBHEHUS METOA ero pe-
WeHUA B CBOIO oYepesb YCNOKHANCA, TaK YTO MaNo KTo COMHeBan-
CA, 4TO, MPUMEHMUB OCTATOYHYIO U306 peTaTeNbHOCTD, MOXHO ByaeT
pelnTb 1 ypaBHEHNE NATON CTeNeHn — CKopee Bcero, notpebyer-
CA UCNONb30BATb KOPHW NATON CTENEHW, TaK YTO COOTBETCTBYIOLLAS
thopmyna oKaxeTcs BecbMa rpOMO3/KOM.

KappaHo He cTan Tpatutb BPeMs Ha NOMCKM TAKOTO pelleHus.
Nocne 1539 roga oH BEPHYNCA K APYrMM CBOMM MHOTFOYUCIEHHBIM
3aHATUAM, B 0COBEHHOCTU K MeauuuHe. B 310 Bpema ero cement-
Has MM3Hb Hayana pyWnTLCA CambiM yxacatowum obpasom: “Moit
[Mnaawui) ceii mexay AHem CBOe eHUTLObLI U AHEM CBOero po-
KOBOTO KoHLa Bbin apecToBaH Nno 06BUHEHUIO B NOMbITKE OTpaBne-
HUA COOCTBEHHOI WeHbl, MOKAa OHA elle onpaensnack nocne po-
A0B. B 17-1 fieHb theBpans oH 6bin 3aaepwaH, a NATbAECAT TpU AHA
cnycta, 13 anpens, obesrasneH B Tiopbme”. KapaaHo nbitancs
NPUMMUPUTLCA € 3TOM Tpareauen, Ho Heaa He NPUXOAMT oaHa. “Haw
AOM — MOW JOM — Ha NPOTAXEHNN HECKONbKNUX AHEe CcTan cBUAe-
Tenem Tpex NOXOPOH: MOEro CbiHa, MaNeHbKOW BHYYKW [uapeamit-
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Hbl V1 KOPMUNLLEL; MOiA HOBOPOXAGHHEIN BHYK TaKKe 6bin Hepanek
ot cmepTi”. TIpu Bcem 3Tom B cuny cBoeit npupoasl Kapaaxo Gein
HeucnpaBnMbIM ONTUMUCTOM: “Tem He MeHee BO MHe ellle TaK MHO-
ro 6naroAary, 4to, ecnu 6bl OHA NpUHAANENKaNa KoMy-To Apyromy,
70T 6bI CYUTAN cebs cyacTAMBYNKOM”.



FNABA 5
XUTpbIA Nnuc

l{ aKyto gopory n36parb? Kakoit npeamet nsyyatb? Emy Hpasu-
nncb 06a, HO NpULLNO Bpems BbIOMPaTh — yWacHas annemma.
Ha pBope 6bis1 1796 roa, a 6necTalmnii 19-NeTHWI I0HOLWA CTOAN Ne-
pej peleHnem, KoTopomy NpeacTosno OnpeAenuTb ero AanbHen-
WY XM3Hb. HacTan MOMEHT onpeaennTbCA HacYeT KU3HEHHOro
nytn. Kapn ®puapux faycc nponcxoann n3 06bIKHOBEHHONR CeMbH,
HO 3HaJ, YTO emy yroToBaHo Bennumne. Ero cnocobHoctn Gbinn ove-
BUAHbI ANA BCeX, BKNI0Yas repuora bpayHwBeirckoro — cyBepera
TOI1 06nactu, rae faycc poanncs 1 rae muna ero cemba. MNpobnema
COCTOANA B TOM, 4TO CMOCOGHOCTEN Y HEro BbiN0 CAULLKOM MHOTO,
M ceilyac Npeactosno BbiGpaTb Mexay ABYMSA MPUCTpAcTUAMU —
matemaTnKon 1 unonornen.

OpHakKo 30 mapTa Bce pelunnocb NOMUMO ero Boiu, camo Co-
Boil, KaK pe3ynbtar NtobonNbITHOrO, 3aMeyarenbHoOro U coseplueH-
Ho BecnpeueAeHTHOro OTKPLITUA. B TOT AeHb laycc Hallen 3BHAN-
AOBO NOCTPOEHME NPABUALHOTO MHOFOYFO/IbHUKA C CeMHaAaLarbio
CTOPOHAMM.

70 MOXeET 3By4aTb KaK HeyTo NOHATHOE NNLLbL NOCBALLEHHbIM,
HO y JBKAMAA He BbIN0 M HaMeKa Ha 3T0 nocTpoeHne. HecnomHO

| Wan CtioapT | UCTUHA U KPACOTA |



{ 107

Haitt €nocobbl NOCTPOEHNA NPaBUAbHBIX MHOTOYTONBHUKOB C Tpe-
i, HETBIPBMA, NATHIO UM LWECTbIo CTOPOHAMM. MoxHO coegnHuTs
KOHCTPYKUNM ANA TDEYTONbHIKA W NATUYIONBHUKA U NOAYYMTH Ta-
KM 06pa3om MHOrOYroNbHNK C NATHAALATHIO CTOPOHAMU, MOMKHO
gBanBarb YMCNI0 CTOPOH, YTO AACT BOCEMb, ACCATD, ABEHAAUATb,
WeCTHAAUATb, ABAALATE...

Ho ceMHaauatb CTOPOH He Ne3NU HW B Kakue BopoTa. OaHaKo
Je NOCTPOEHMe ero 6bin0 BepHbIM, 1 [aycc abCONOTHO TOYHO 3Han
noyemy. Bce CBOANNOCH K ABYM OYEBMAHBIM CBOACTBAM YMCNa 17.
J70 YMCNO NPOCTOE: OHO AEAUTCA HaLleNo TONbKO CaMo Ha cebs u
na 1. Kpome TOro, OHO Ha eiNHNLY NPEBOCXOANT CTeNeHb ABOIKM:
17=16+1=24+1.

Ecnv 6bl Bbl 6bINU reHnem, kak faycc, Bam 6bino bl NOHATHO,
noyemy M3 3TMX ABYX HENPWUTA3ATENbHbIX YTBEPWAEHUN CneayerT,
470 CYLLECTBYET NOCTPOEHMUE NPABUIBHOMO CEMHAALATUYTONbHUKA
C MOMOLLbIO LIMPKYNA U NUHelKn. Ecam Bbi Bbl 6bin1 NtoBbIM Apyrum
U3 BENMKNX MATEMATUKOB, HMMBLUMX Mexay 500 rogom ao P X. u
1796 TOAOM, Bbl Obl JaXe He 3anof03puAn HaNNunsa 34echb CBA3N.
Mbl 3Haem 06 3TOM NOTOMY, YTO OHY AeiCTBUTENBHO HUYErD TAKOro
He 3anogo3punu.

Ecnv Taycc v Hypaancs B KaKOM-1MB0 NOATBEPHAEHUN CBOErO
MaTeMaTnyecKoro TanaHTa, ToO OH ONpeAeneHHo TaKoe NoATBEePH-
AeHue nonyymn. W pelwnn ctaTb MateMaTUKOM.

Cembs Mayccos nepe6panach B BpayHLBEIIr B 1740 roay, Koraa Aea
Kapna ycrpouncs tam caposHukom. Oann u3 Tpex ero cblHOBEMN,
ebxapg Antpux lMaycc, Takke CTan cafOBHUKOM, BPEMS OT BpEMEHU
NoApabartbisas To TyT, To TaM — Hanpumep, Ha Knajake KUpnu4a uam
NPOKNaAKe KaHaNOB; MHOTAA OH BbIMOAHSN paboty “coHTaHHbIX
“e"vMaCTeDa”, a TaKe nomoran Kynuam v 6bin KasHayeem HeboNb-
Woi NoXopoHHo Kaccel. Bce 6onee npubbinbHble npodeccum KoH-
PomMpoBanuce MANBANAMM, U YyKAKAM — [aXe YymaKam BO BTO-
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pOM NOKONEHUN — AOCTYNA TyAa He 6bino. lebxapa MeHUNCA BO BTo-
po pas B 1776 rogy Ha [lopotee beHue — gouepu HameHLnKa, pa-
6otaswei npucayroit. Nx coiH Norann ®puaepux Kapn (cam ceby
Bceraa HasbiBaslwwii Kapnom Gpuapuxom) poanncs B 1777 roay.

fe6xapa Obin YeCTHbIM, yNpAMbIM, rpyboBaTbiM H4eNoBEKOM i
He oTanyYancsa ocobbim ymom. [lopoTtes obnagana oCTpbIM YMOM u
CUNbHBIM XapaKTePOM — KauyecTBa, KoTopble oKasanucb Kapay kak
Henb3s 6onee Kctatu. Korga ManbymKy MCNOAHMNOCH ABA FOAQ, erg
MaTb yiKe NMoHKMMana, Yto y Hee Ha pyKax HeoBbIKHOBEHHO OAapeH-
HbIli peBeHOoK, 1 OHa BCeW AyLION }enana Aatb eMy o6pa3oBaHiue,
KoTopoe No3BonuNo Obl pa3suUTb ero cnocobHocT. Nebxapa e
npeanoyen 6bl, 4To6bl Kapn ctan kameHwmrom. Jinwb Gnaroaaps
marepu Kapn cmor ncnonHuTb npeackasaHue CBOEro agpyra — reo-
meTpa BonbdhraHra boian. Koraga cbiHy Jopoteu 6bin0o 19, Boiisn
cKkasan, yto Kapn ctaHeT Bennyailum matematnkom B EBpone.
OHa pactporanach Ao cnes.

CblH He 3a6bIn NpeAaHHOCTM MaTepy: nocneaHune ABaguarb ner
CBOE XW3HW OHA XWUNa Yy HEro; ee 3peHne NocTeneHHo yXyAla-
NOCb, ¥ B KOHLLE KOHLLOB OHa NMOAHOCTLIO ocnenna. Bennkuii mare-
MaTuK pelinn, yto Byaet cam o Helt 3a60TUTbCA, U yXxawuBan 3a ma-
TEPbIO 1O Camoii ee cmepTun B 1839 roay.

laycc paHo NposiBUA CBOU CMOCOGHOCTH. B TpexneTHem BO3pa-
CTe oH HabntoAan, Kak otel, 6paslWwnit B To Bpems NOAPAAbI Ha Bbl-
nonHeHue pabot Bpuragoin NnoacobHbix pabounx, pasgaBan exe-
HeaenbHbl 3apaboToK. 3ameTuB OWMOBKY B pacyeTax, manbyuk
yKa3an Ha Hee n3ymneHHomy otiy. HUKTO Ao 3T0ro He obyyan ero
yncnam. OH BbIy4nn Ux cam.

HeCKonbKO net cnycTa WKonbHeli yuutens W. I. BioTTHep, He-
Nas HeMHOro nepefoxHyTb, 3aAan Knaccy, rae yunncs faycc, 3aaa
Yy B HAfleXAe, YTO OHA 3aliMEeT UX Ha HECKONbKO YacoB. 3aAaya 13-
BECTHA HaM He BMOJHE TOYHO, HO 3TO BbIN0 YTO-TO BPOAE “CROoMMUTD
BCe Yncna ot 1 4o 100”. CKopee BCero, yncna dbuinu He Takue KpYr™
Nble, HO B HIX CO/lePANach CKPbITan 3aKOHOMePHOCTb: OHM 06pa”
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30861837 apudmeTMHeCKyo NPorpeccuto, YTo 03HAYAET, YTo pas-
HOCTb MEXAY No6bIMU ABYMA COCEAHUMU Yncnamm Obina ofuHaKo-
ga. ImeeTcs NPOCTOM, HO He Cpa3y OYEBUAHLINA CNOcob cnoxeHus
gucen 43 apudmeTyecKor Nporpeccumn, Ho B KNAcce 3TOro He
npOXOAVNY, TaK 4TO y4eH!Kam NPeACTOAN AOATUiA TPYA NO C/lowe-
uyio YMCeN OAHOTO 33 APYrUM.

J10r0, N0 KpanHen mepe, oxuaan biottHep. OH Benen Tem, KTo
gbIMONHNT 33/iaHKe, CPa3Y e NONOKUTL CBOIO aCMUAHYI0 AOCKY C
oTBETOM K HEMY Ha CTOA1. [TOKA ero OAHOKNACCHUKY BbINUCbIBANMN

HeyTo BpoOAE

1+2=73,

3+3=6,

6 +4 =10

¢ Hen3bexHow owmnbKon
10+5=14

1 NpY 3TOM He 3HaNW, rae HanTU MeCTo Ha AOCKe ANA ChepyloLero
AeictBus, laycc, NnoaymMaB AWlUb MFHOBEHWeE, Hanucan Ha cBoei
AOCKE MeNOM OAHO YMCNO, NMOAOLIEN K YYUTENIO N MONOKUA JOCKY
€My Ha CTon OTBETOM BHMU3.

“OH Tam”, — cKasan OH ¥ BEPHY/CA HA CBOE MEeCTO.

B KoHue ypoka, Koraa yuutens cobpan Bce AOCKM, NPaBunb-
HbIA OTBET 6biN NULWL HA OAHON — Ha layccoBOM.

Onatb e, Mbl He 3Haem HaBepHAKa, KaK paccymaan faycc, Ho
MOXHO npepnomuTtb NpasaonogobHy0 pexoHcTpykumio. Ckopee
BCero, ayccy ywe AOBOAMNOCH Pa3MbILUASATL O CyMMaXx MoAoGHOTO
POAa, u oH yrnspen nonesHblit npuem. (ECAM HeT, 3HAYWT, OH Cymen
“306pecty ero NpsAMo Ha mecte.) NpocToit cnocob nony4ynTs oTBET
COCTouT B TOM, YTOBbI CrPYNNMPOBATL YACAA B NApbl: 1 M 100, 2 1
99,3 1 98 u Tak nanee A0 napbl, cocroAuien ns 50 1 51. Kaxaoe
ucno or 4 AO 100 BCTPEYAEeTCA B HEKOTOPOMW Nape pOBHO OAMH
Pas, Mo3Tomy cymma BCex 3TUX Yncen pasHa cymme Bcex nap. Ho B
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KawAoMn nape cymma pasHa 101. A Bcero nap 50. TaK 4To OTBET —
50 X 101 = 5050. 310 (MW YTO-TO IKBUBANEHTHOE) [aycc U Hanucay
Ha CBOEW focKe.

CMbICn 3TON UCTOPWU He B TOM, 4TO laycc Bbin HeO6bIYHO CUney
B apudMeTHKe, XOTA TaK OHO U 6bIN0 — NO3AHee, 3aHNMasACh ac-
TPOHOMMENR, OH 3aNPOCTO BbINONHAN FTPOMO3AKMNE BbIYMCNEHUA Cg
MHOTMMM JeCATUYHBIMU 3HaKamu, paboTan Co CKOPOCTbIO TEX YMCT-
BEHHO HENONHOLEHHbIX NloAeN, eAUHCTBEHHAA CNOCOBHOCTL KOTo-
pbIX COCTOMT B HaBblKe HeobblvaiHo 6bicTporo cyeta. Ho Bblunche.
HUAMK C ObICTPOTON MONHUK ero cnocoBHOCTU He OrpaHuYKBa-
nuck. Yem oH obnapan B U36bITHE, Tak 3TO 4AapPOM BUAETL B MaTe-
MaTUYeCKMUX 3afiayax CKpbITble 3aKOHOMEPHOCTU U MCNONb30BaTh
WX ANA HAXOKAEHUA peLleHns.

BlotTHep 6bin HAacToNbKO NOTPACEH Tem, yTo faycc TaK nerxo
CNpaBuNCA C 3apayei, 4to, K yectn ero Oyab cKkasaHo, cHabaun
ManbyuMKa Nyyllen KHUrov no aputMeTuKe, KOTOpyo MOXHO Bbino
KynuTb. Yepes Hegento faycc ye npeB3oLLen CBOETO yYnuTens.

Tak cnyuunnocb, yto y bloTTHepa 6bin 17-neTHWI NoMoLHKK No-
raHH baprensbc, B oduymanbHble 0683aHHOCTU KOTOPOTO BXOAWNO
YMHWUTL Nepba ANA NUCbMa U NOMOraTb ManbyMKam VMK NONb30-
BaTbCs. HeoduumanbHo we baprensc 6bin BNloGNEH B MatemMaTtuky.
OH npuBA3anca K APKOMY AeCATUNETHEMY YYEHWUKY, U OHU CTanu
APY3bAMU Ha BCIO Xu3Hb. Moabagpusas Apyr Apyra, OHU cTanu 3a-
HUMaTbCA MaTeMaTUKOn BMmecTe.

Baprenbc 6bin Ha APYIKECKON HOTE C HEKOTOPbIMU BAVUATENbHbI-
mu purypamu B BpayHwseiire, 6narogapa 4emy Tam BCKOpe y3Ha-
NW, 4TO Y HUX B TNYLIK XMBET 6€3BECTHbIA reHUi, CeMbs KOTOPOro
npo3s6aeT Ha rpaHu HUWeTbl. OANH U3 3TUX FOCMOA, COBETHUK M
npogeccop 3. A. B. Llummepman, B 1791 rogy npescrasun raycca
repuory bpayHwseitrckomy Kapny-Bunbrenomy ®epgunangy. lep-
tor 6bin O4apoBaH M BneyaTneH HacTONbKO, YTO B3An Ha ceb?
onnary obpasoBaHusa laycca (OH BpemMs OT BpemeHu aenan TaKoe
ANA CNOCOBHBIX AeTein 6eaHAKOB).
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Matematuka 6bina He eAUHCTBEHHBIM TANAHTOM ManbyuKa.
K 15 TOAAM OH [OCTUT 3HAUUTENbHbIX YCMEXOB B APEBHUX A3bIKaX,
yoTOpbIE U3y4an B MEeCTHOW rMMHa3nu; obyyeHue Tam TaKKe onna-
quBan repuor. (B cTapoii HemeuKol 06pa3oBaTeNbHON cucTeme
UMHa3A Bbina 4em-To BPOAE LWKONbI 4NS NOATOTOBKM K NOCTynne-
wuio B yHVBEPCUTET. CnoBo nepeBOANTCA NPUMEPHO KaK “cTapuasn
Kona”, HO YYUTLCS TaM MOKHO 6bIn0 TONbKO 3a NNaty.) MHorve u3
JydLIMX pa6ort faycca 6bin1 no3aHee HanucaHbl Ha NatbiHW. B 1792 ro-
[y OH nocTynun 8 Kapnoso yunnuuwe B bpayHwseiire, u cHosa 06y-
yeHue ONNaynsan repuor.

K 17 rofam OH ye AoKa3an 3ameyatenbHylo Teopemy B Teopuu
yncen, N3BECTHYIO KaK KBAAPAaTUYHbLIN 33KOH B3aWMHOCTU. B Hei
yTBEPHAAETCA PyHAAMEHTaNbHARA, HO AOCTATOYHO HEOPAMHAPHAS
3aHOHOMEPHOCTb B CBOMCTBAX AENUMOCTY NOAHbIX KBaapaTos. Ha
3Ty 3aKOHOMEPHOCTb obpaTtun BHUMaHUe elwe JleoHapy dinep, HO
laycc 06 3TOM He 3Han 1 cam OTKPbIN BCe 3aHOBO. JIlb OYeHb He-
MHorve BooGwWe 3aaymMbIBanuch 0 TOM, YTo6bl NOCTaBUTbL 3TOT BO-
npoc. lOHowWwa, Kpome Toro, rMy6GoOKO PasMbIWNAN O TEOPUM ypaB-
HeHun. Ha camom fiene 3T pa3mbllineHus U NpUBenu ero K noct-
POEHUIO NPABUNLHOTO 17-yrONbHUKA U TEM CamMbiM HanNpaBWAuW Ha
nyTb, BEAYW WA K MaTemaTuyeckomy beccmeptuio.

Mexay 1795 1 1798 rogamu Faycc yunncs, 4to6bl NOAYYUTL AUNNOM
B leTTuHreHcKoM yHUBEpCUTETE, NpUyem 3a obyyeHune cHoBa nna-
TMnrepyor ®epaviHang. Y faycca 66110 HeMHOTO Apy3eit, HO Te Apy-
HeCKue oTHoLWeEHMA, KoTopble OH 3aBs3an, 6binu ry6oKuMU 1 fon-
TMMW. B leTtuHreHe e laycc BcTpetun Bosn — onbITHOMO reome-
TPa B 3BKNMAOBLIX TPAANLMAX.

Maremarnyeckue upen npuxoaunu K fayccy cronb 6bICTPO 1 B
TaKOM W3061UNUK, YTO WHOTAA, KA3anoCb, NOAHOCTLIO MOFAOWANN
€ro. Korpa B ronose y Hero BO3HWKana Hosas njesn, oH Mor BHe3an-
HO yerasutbesn B NPOCTPaHCTBO, BPOCKB NPU 3TOM BCE, YEM 3aHU-
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manca po 3toro. OH chopMynupoBan HEKOTOPble TEOPEMbI, KOTO-
pble Bbinn 6bl cnpaBeAnuBbl, “ecau 6bl UCTUHHO Bbina He 3BKAY-
foBa, a apyraa reomeTpua”. Ha nepeagHem nnaHe ero pasmbilune-
HWA  6biN0  ero rnaBHoe couuHeHue — Disquisitiones
Arithmeticae — v K 1798 rofy 31a KHuUra 6bina B OCHOBHOM 3aKOH-
yeHa. OpgHako laycc xoTen yAOCTOBEpUTLCA, YTO OTAaN AOMKHOe
CBOMM NpejLlecTBEHHUKAM B BONPOCax NpuopwuTeTa, ANA Yero or-
NPaBUCA B YHUBEPCUTET XeNbMLUTEATA, FAe Bbina npeKkpacHas ma-
Tematuyeckan 6ubnuoteka, Kotopylo KypupoBan Worawy
Ndadd — camblii U3BECTHLIA U3 HEMELKUX MaTEMATUKOB,

B 1801 roay, nocne oropunTenbHOM 3aepKN B TUNorpacduy,
Disquisitiones Arithmeticae HaKoHel, BbiLINA C U300UNbHBIM U1, Be3
COMHEHMA, UCKPEeHHUM nocBslweHnem repuory ®epaunasay. en-
pOCTb repuora He UCCAKNAG, Aawe Koraa Hapn 3aKoHYUN yHUBEpCK-
TeT. PepAvHAHA onnatun pacxoabl, HEO6XOAMMbBIE ANA U3AAHUA C
cobnioaeHnem Bcex HeobxoanMbIX Tpe6oBaHuit gucceprayum fayc-
ca, NpejCcTaBNeHHON UM B yHUBepcuTeTe XenbmwTeaTta. A Koraa
Kapn obecnokounca cBovM MatepuanbHbIM NONOMEHUEM NOCAe
OKOHYaHWA yHUBEpCUTETa, repLuor onpeaenun emy nocobue, nos-
BONABLUEE NMPOAOMKATL UCCNEAOBAHUA, HE CAULWKOM 3aboTACH 0
AeHbrax.

3acnymuBaer ynomMMHaHUA U Takaa ctopoHa Disquisitiones
Arithmeticae, kak ee 6@CKOMNPOMMUCCHBIA CTUNb. [loKa3aTenbCTea
HanucaHbl O4eHb TWATENbHO U NOTUYECKU Ge3ynpeyHo, O4HAKO U3
NOXeEHWe He fenaeT yutatento HUKaKUx nobnaxek u He aaer nod-
CKa30K HaCYeT MHTYUTUBHbLIX COOBPaKeHUi, CTOAWMX 3a ToW uav
WHoM Teopemoii. Mo3aHee faycc onpasabiBan TaKylo nosuymio (Ko-
TOPOW OH NPUAEPHMBANCA HA NPOTAXEHUN BCeil CBOEi Kapbepbl)
TeM, YTO “Korga CTPOUTENbCTBO NPEKPACHOTo 3A4aHUA 3aKOHYEHO,
OKPYXaBLUKX ero necos 6onblue He JOMKHO ObiTb BUAHO”. 3TO Npe-
KpacHo, €CAK LUenb COCTOUT UCKNIOYUTENBHO B TOM, 4TO6bI Nt0AV
noboBanuch 34aHMeM. Ho He TaK y NpeKpacHo, ecnu ectb xena:
HUEe Hay4UTb UX CTPOUTL camocTosTenbHo. Kapn lycras ko6 AKO:

| UaH CTioAPT | NCTUHA U KPACOTA |



{ 113

6u, pa60Tb| KOTOPOTro NO KOMNNEKCHOMY aHann3y OCHOBaHbl Ha
M.ﬂeﬂx [aycca, CKasan o CBOeM NpocnaBieHHOM NpeawecTBeHHN-
Ke, yTo “OH Kak nuc, KOTOprVI XBOCTOM 3ameTaeT CBOW cnefbl Ha

neCKe”-

[puBAN3UTENBHO B TO BPEMA MaTeMaTUKI NOCTENEHHO NOAXOAUAN
K OCO3HaHMIO TOTO (haKTa, YTO, XOTA KOMM/IEKCHbIE YMCNA KaKYTCA
NCKYCCTBEHHBIM 06pa3oBaHueM, a UX WHTepnpeTauusa TymaHHa,
CnoNb30BaHMe UX HaMHOTo ynpouiaet anrebpy, No3BonaAs pewwatb
ypaBHeHus eavHoobpa3HbiM cnocobom. MssAuiecteo u npocrotra —
npOBHbI KaMeHb MaTEMATUKW, U HOBATOPCKME KOHLENUMM, CKOMb
6bl CTP@HHBIMKM OHM CHayana HYU Kas3anucb, UMeIOT TeHAEHUUIO B
KOHLLe KOHLOB 6paTb BEpX, €CAN OHW CNOCOOCTBYIOT COXPAHEHWMIO
U3ALECTBA ¥ NPOCTOTHI NpeAMeTa.

Ecnv pabotath TONbKO € TPAAWULUOHHBIMU “BellecTBEHHbIMU”
yucnamu, To ypaBHeHus BeayT cebs pasgpararowe 6ecnopafoy-
HbiM 06pa3om. YpaBHeHMe X* — 2 = 0 UMeeT J1Ba pellieHns — Nl
UAW MWUHYC KBaApaTHbIA KOpeHb U3 ABYX, — HO OYeHb NOXoMee
ypaBHeHue X* + 1 = 0 BoO6lLe He UMeeT pelleHnii. OaHaKo 370
ypaBHeHWE UMeeT [Ba PELEHUA B KOMMNEKCHbIX Yncnax: i u —i.
CumBon / anst 0603HaueHus v—1 6bin BBeAEH diinepom B 1777 ro-
AY, HO NOSIBUNCA B NEYATU NULLL B 1794-M. TeopuIo, BbIPAXEHHYIO
MWb B TepMuHax “BellecTBEHHbLIX” ypaBHEHWUN, 3arpoMoxaaloT
UCKNloyeHUs 1M Heob6XOAMMOCTb NEAAHTUYHOTO pasrpaHuYeHus
Pasnnuubix cnyyaes. AHanorMyHan Teopus KOMMIEKCHbIX ypaBHe-
HUI ocTaBnseT B CTOPOHE BCe 3TV CNOMHOCTM 3@ CYeT TOro, YTO C ca-
MOro Hayana npegnaraercs KynuTb ONTOM OAHO-EAUHCTBEHHOE YC-
NOXHeHne — no3BONUTL KOMMNNEKCHBIM YMCNAM NOSBAATHCA Ha-
PaBHe ¢ BewecTBEHHBIMU.

K 1750 rogy naeu, BbI3BaHHbIE K XWU3HM UTANbAHCKUMU MaTeMa-
TMKamu 3noxu Bo3pomaeHWs, AOCTUINN 3PENOCTU 1 3aMKHYTOCTH.

PeanomeHHble MeToabl pelleHns KyBUKM 1 KBAPTMKN BOCNPUHMU-
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Manucb KaK ectectBeHHble 0600LleHns BaBUIOHCKOTO peLleHus
KBaApaTHbIX ypaBHEHWA. B focTatouHbix nogpobHocTAx 6bina pas-
paboTtaHa cBA3b MEXAY PaAVKanamu ¥ KOMMNNEKCHbIMU YMCNamuy,
npuyem 66110 OCO3HAHO, YTO B 3TOM pPacLIMpeHun o6blYHO YnCno-
BOM CUCTEMbI Y YACNA UMEETCA He OAUH KyBUYECKUIN KOPEeHb, a TPu;
HE OfiMH KOpeHb YETBEPTOM CTENEHU, a YETbIPE; He OMH KOPEeHb Ns-
TOii CTeneHu, a nNatb. KNioYoM K NOHKMMaHMIO Toro, oTkyaa 6epyrcs
3TW HOBbLIE KOPHW, CTano NpeKpacHoe CBONCTBO “KOPHEeR 13 efnHn-
Ubl”, TO €CTb KOPHEN N-i CTeNeHU U3 Ynucna 1. 3T KopHu obpasyior
BEPLUNHbLI NPaBUNBLHOTO N-yrONbHUKA B KOMMAEKCHOM NNOCKOCTUY,
O/iHa BEpLIMHA KOTOPOTO NEXUT B TOYKe 1. OCTanbHble KOpHU M3
eAVHMLbI PacnonaraioTca Ha PaBHbIX PaCcCTOAHUAX BAONAL OKPYMKHO-
CTW €[IUHWNYHOTO PaAUyca C LeHTPOM B TOYKe 0. Ha pucyHKe nokasa-
HO PacnoNoMXeHue KOpHeit NATON CTENEHN U3 eaUHULBI.

B 6onee obuiem Buae, ecan gaH NioGoi KOHKPETHLIA KOPEHb
NATON CTENEHW U3 HEKOTOPOFO YNCNA, TO MOXHO NONYYUTb elle Ye-
ThIpe, yMHOXas ero Ha g, g2, g3 u g* 2. 3Tn yucna Takxe pacnona-
ralTCA N0 OKPYWHOCTW C LEHTPOM B 0. Hanpumep, KOpHU NATOM
CTeneHu U3 2 NoKasaHbl Ha PUCYHKe CnpaBa.

Bce 310 04eHb MUNO, HO 3AECh XKE COAEPKMUTCA HAMEK Ha HEYTO
ropasgo 6onee rny6okoe. KOpHU NATOM CTENEHW U3 2 MOXHO pac-
CMaTpMBaTh KaK pPeLleHuns ypaBHeHns X° = 2, 370 ypaBHeHue NAToi
CTeneHu, U y Hero NATb KOMNNEKCHbIX PELIEHWIA, NPUYEM TONbKO
OAHO M3 HUX BelecTBeHHO. AHanornyHeiM o6pasom ypaBHeHue
x4 = 2 umeeT yeTbipe pelweHus (BCe KOPHW YeTBEPTON CTENEHU U3
2), ypaBHEHWE Ha KOPHW 17-7 CTENEHU U3 2 UMEET 17 PELUEHMUN U
TaK pganee. He o6sasarenbHo 6bITb reHnem, 4tobbl NOAMETUTL Npa-
BWO: YACNO PeLieHuit PaBHO CTENEHW YPaBHEHUS.

1 O KOMNEKCHOW M0CKOCTU — MNOCKOCTY KOMMIEKCHBbIX YCen — paccKasaHo Ha
cTp. 229 U panee. (llpumey. nepes.)

2 3pecb g — KOMNNIEKCHOE YUCNO, OnpegensieMoe TOUKOW Ha NeBOM PUCYHKe, T. e. BEp-
WWHOM NPaBUNLHOFO N-YronbHUKa, BAVKANLEN K 1 B HANPABAGHUN NPOTUB YacoBO
cTpenki. OHO, KOHEYHO, 3aBUCHT OT BLIBPaHHOI cTeneHu n kopHs. (Mpumey. nepes.)
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CneBa: KOPHU NATOM CTENEHU M3 eAUHNLLI B KOMNIEKCHOM NAOCKOCTY.
Cnpasa: KOpPHU NATOMN CTENeHM U3 ABYX.

To e camoe, KaK NPeACTaBAANOCh, BbINOAHAETCA HE TONLKO
ANA YPaBHEHWU HA KOPHW N-i CTeneHu, HO v 8oobwe 01 ntobo-
20 anzebpauyecko2o ypasHeHusA. Matematvku npebbiBanu B
ybexaeHuu, 4To B 06NaCTM KOMNNEKCHBIX YUCEN KaXaoe ypaBHe-
HUE MMEET POBHO CTONbKO pelleHWin, KaKoBa CTeNeHb ypaBHe-
HuA. (TeXHUYECKU 3TO yTBEPKAEHWNE BEPHO, TONbKO KOTAa pelue-
HWA NOACYMTLIBAIOTCA C yueTom ux “KpatHocten”. Ecau 3o corna-
WeHWe He MCNONb30BaTh, TO YUCIO PeWeHui PaBHO CTENeHW
YPaBHeHMA UNKU MeHblie ee.) Jnep AoKasan 310 CBOMCTBO AnA
YPaBHeHUI cTeneHen 2, 3 U 4 W yTBEPWAAN, YTO aHANOTUYHbIe
meToabl 6yayT pabotath 1 B 06uiem cnydae. Ero ugeu soirnagenu
NpaBaonogo6HO, HO 3anonHeHWe nNpobenos B HaMEYEHHONR UM
CXeme goKa3arTenbCTBa OKA3an0Ch NPAKTUYECKU HEBO3MOXHbIM,
W nawe cerogHs TpebyloTCA cepbe3Hble YCUNUA, 4TO6bI OBECTH
MeToa 3iinepa A0 NormyecKoro koHua. Tem He MeHee matemary-
KW Npeanonarany, 4To eCnu OHYM pelaoT ypaBHEeHNe HEeKOTOPOI
CTenenu, 1o cnepyer oxuAaTb NOABNEHWUA B TOYHOCTU CTOMBKMX
KOpHen, kakosa ata creneHb.
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Mo mepe Toro Kax laycc passuBan ceBov Uaeun B Teopuu Yncen
W aHanu3e, ero BCE MEHEE U MeHee yA0BNeTBOPANO TO, YTO HUKTO
He AOKasan 3To NpeanonoxeHue. XapaKTepHo, YTO B KOHLE KOH-
L{0B OH CamM NPeANOXMUN foKa3atenbcTBO. OHO ObINO CNOXHLIM U Ha
yavBneHue HenpsAmbIM: Ntob6o KBanndULUMPOBAHHLIE MaTeMaThK
mor y6eiuTbCA B ero BEPHOCTH, HO HUKTO HE MOT CO06pasuTh, Kak
*e laycc Ao Hero gogymancs. MaremaTM4yecKun nuc MCTUTenbHo
BUNSN XBOCTOM.

B nepeBoge ¢ natbiHK 3arnasue gucceprauum faycca 3sy4ano Kak
“HoBoOe AOKa3aTeNbCTBO, YTO KAXMAYI0 PALUOHANbHYIO Lenyto PyHK-
LU0 OLHOFO NEPEMEHHOIO MOXHO PasNoXWUTb Ha BeleCTBEHHbIE
MHOXUTENU NepBON UAU BTOPOI cTenenn”. Ecam npobutbes Yepes
npogeccuoHanbHble TEPMUHBI, NPUHATLIE B TO BPEMSA, TO 3arnaBue
YTBEPM/AET, YTO KAWAbI MHOTouNeH (C BellecTBeHHbIMU KO3 U-
UMEeHTaMM1) paBeH NPOM3BEAEHUIO BbIpAXEHUIA, NPeACTaBAAIOWNX
co60ii NUHEHbIe UNK KBALPATUYHbIE MHOTOYNEHDI.

laycc Mcnonb3o0Ban CNOBO “BellleCTBEHHbIE”, 4TOObI ACHO NOKa-
3aTb: OH paboTaeT B pamMKax TpaauLMOHHOM YUCNOBOM CUCTEMDI, B
KOTOPOW OTpuLaTeNbHble BEANYMHbI HE MMEIOT KBaApaTHbIX Kop-
Heil. B Hawwu aHU Mbl 6bl Bbipasunu Teopemy faycca B Normyecku
paBHOCUNLHOM, HO Gonee NPOCTOM BUAE: KaMAbIi BELWECTBEHHbIN
MHOTOYNEH CTENEHW N UMEET N BeLeCTBEHHbIX UNN KOMNAEKCHbIX
KopHeit. Ho laycc TwatenbHo noabupan BblpaXeHus Takum obpa-
30M, 4T06bI ero paboTa He onupanach Ha BCe ellle HECKONbKO cou-
BAIOWYI0 C TONKY CUCTEMY KOMMNNEKCHbIX yucen. KomnneKcHble
KOPHU BeueCcTBEHHOr0 MHOTOYNeHa BCeraa MOXHo cobparb B na-
pbl, YTO NPUBOAUT K BELLECTBEHHbIM KBAAPaTUYHbIM MHOXUTENAM,
a NMHEeNHble MHOXUTENN OTBEYAIOT BelleCTBeHHbIM KopHAM. Cdop-
MyNMpoBaB 3arnasue B TEPMUHAX MHOXWUTENen 3TMX [LBYyX TUNOB
(“mHOMXMTENW NepBOW UK BTOpOI cTeneHn”), faycc obowen ctopo-
HOW CNOPHbIV BONPOC O KOMMAEKCHBIX YUucnax.
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O4HO CNOBO B 3arnaBuu He onpaBAaHHO: “HOBOE” npegnona-
raer, 4TO0 MMEIoTCA “cTapble” poKasarenscrsa. faycc pan nepsoe
cTpOroe AA0Ka3aTeNbCTso 370N PyHAAMEHTANbHON TEOPEMBI B anre-
gpe. Ho 4To6bl He 06MKAaTL NPOCNABNEHHbIX NPEALIECTBEHHUKOB,
yTBEPHKAABLUMX, 4TO Y HUX UMENUCh AOKA3aTeNbCTBA — KOTOpbie
gce OKasanucb owmnboyHbIMK, — fAycC NpefcTaBUn CBOE BblAaND-
weecs AOCTVKEHWE KaK BCETo NIiLb Camoe CBewee 0Ka3aTenbCr-
g0, ONUpaloLLeecs Ha Hosble (TO eCTb NPaBUNbHbIE) METOAbI.

J1a TEOPEMA NONY4MNa U3BECTHOCTbL Kak OcHoBHas Teopema
Anre6pbl. Taycc cyutan ee HaCTONbKO BaXHOM, 4To Aan B obuen
CNOKHOCTY YeTbipe JOoKa3aTenbCcTsa, Npuyem nocnegHee — Koraa
emy 6610 70 NneT. JINYHO OH He MCALITHIBAN HUKAKUX KonebaHwil
WA COMHEHUI N0 NOBOAY KOMMAEKCHbIX YACEN: OHW Urpanu 3Ha-
unuTENbHYIO PONb B €70 MbICNUTENLHOM NpOLEecce, U BNOCNEACTBUN
oH chopmupoBan cob6cTBeHHOe obbAcHEHWE uX cMmblcna. OgHaKo
OH crapancsa usberarb pasHornacuii. C rogamu OH CTan 3amanyu-
BaTb MHOTME U3 CBOUX OPUrMHANBHbIX UAEN — HEIBKNWUAOBY reo-
METPWIO, KOMNNEKCHbIV aHanu3 1 CTPOTrUIA NOAXOA K KOMMNEKCHBIM
yncham, — NOTOMY YTO He XOTEN BbI3blBaTb TO, YTO OH Ha3sbiBan
“nnayem HeoTuites”.

laycc He orpaHuunBanca yncron matemaTukon. B Hayane 1801 ro-
A2 WTaNbAHCKUIA CBAWEHHWK K acTpoHom [wysenne [bAuyun ot-
KPbiN HOBYlO NnaHeTy uau TO, 4TO emy NpPeacTaBNANOCL nnaHe-
TOW, — TyCKNOe NATHO CBETa B TENECKONE, OT HOUM K HOYM MEHSAB-
lee cBoe nonoweHune Ha oHe 3B€3[, YTO 6bIN0 BEPHLIM NPU3Ha-
KOM npuHaanemHocTn Tena Kk ConHeuHow cucteme. fNnaHete JOMK-
HbIM 06pasom panu ums Liepepa?, Ho Ha camom Aene 310 okasan-
(A acrepoup — nepB.bIit OTKPLITHIN acTepona B uctopuu. He ycnen

z“e)CTb PUMCKON 6OrMHM NN0AOPOANUA — NOKPOBUTEABHULI Cuumaun. (lTpumey. ne-
es,
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MbAULY 0BHAPYMUTb HOBbIA MUP, KaK TyT e noTepsan ero B 6nec.
Ke ConHya. OH cymen caenatb TaK mano HabnlaeHwui, Yto acTpo-
HOMbI HE MO BLIYMCANTL OPBUTY HOBOTO Tena n 6ecnoKounuce,
4TO He HaWAyT ero, Korga OHO CHOBaA BblngeT u3-3a ConHua.

370 6bIna 3aAava, focTonHasn faycca, ¥ OH OXOTHO 3a Hee B3an-
cA. OH u3o6pen ynydweHHble cnocobbl onpeaenedns opouT ucxo-
AR U3 Manoro uvcna HabnoaeHwn v npeacKkasan, rae AONXKHA no-
asutbca Lepepa. Koraa tak u npousolwwno, monsa o laycce pac-
npocTpaHunacb NOBCEMECTHO. [lyTelleCTBEHHWUK U eCTeCTBOMUCbI-
Tatens AnekcaHap @oH lym6onbar nonpocun Mbepa-CumoHa ge
Nannaca — cneuvanucra no HebeCHON MexaHVKe — Ha3BaTb BeNu-
yanwero marematuka B lepmaHuu u nonyuun oteet: “lpacdd”.
Koraa Hegoymesalowuin fymbonbar cnpocun: “A lfaycc?” — Jlannac
orBeTuA: “l[aycc — Benuyanumnm matemartuk B mupe”.

K cowanenuio, HOBOABNEHHOE CBETUNO OTBNEKNO €r0 OT YMUC-
TOM MaTteMaTUKN Ha ANUHHbIE BbIYUCNEHUA ANA pacyeTa opbuTel,
4TO MOXHO BbINO CYMTaTb PACTPaToOi ero HEOPANHAPHbIX CNOCO6-
HocTeil. He B TOM Aeno, 4to HebecHasn MexaHWKa He BaXHa, — Npo-
cTo 31y paboty Mornu 66l NPOAENaThb U Apyrue, MeHee TanaHTAuBbIe
Mmatematuku, C ppyroli CTOPOHbI, M3-3a 3TOrO0 ero AanbHenwas
HM3Hb NONHOCTBLIO yCTpounack. faycc yxe HeKOTopoe Bpems 1ckan
NOCTOAHHOE MecTo paboTbl, KOTOpoe OCTaBNANO Bbl BO3MOXHOCTb
ANs 06LECTBEHHOTO CNYKEHWSA, C TEM YTOObLI OTAATH LONKHOE CBO-
eMy nokposutento — repuory. Ero pa6ora o Lepepe npvsena K 70-
My, YTO OH CTan AupexkTopom leTTrHreHcKon obcepeaTopumn, 1 3107
NOCT OH 3aHUMan BCIO CBOIO Hay4HYIO KU3Hb.

B 1805 rogy oH weHunca Ha WoanHe Octxod@d. B nucbme K
Boiisav oH TaKk onucbiBan CBOK HOBYIO XeHy: “lpekpacHoe nuuo
MagoHHbI, 3epyano mupa v 30poBbA, HEXHble, HECKONBbKO MeyTa:
TenbHbIE Masa, 6e3ynpeynHas purypa — 310 OfHA CTOPOHa; APKNHA
yM 1 pa3BuTas peyb — 370 Apyras; HO MATKas, 6e3maTexHan u Le-
NomyapeHHan aylla aHrena, He NPUYMHAIOWAA 313 HU OfHOMY CO"
3naHuio, — 370 fiydwee”. NoaHHa poauna emy aBoux geTew, HO B
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4,809 FOAY YMEPNa npu poAax, u y6UTbIN rovpeM'Faycc “3aKpeoln ee
aHrefibCKNE MNa3a, B KOTOPbIX A BUAEN CBOIA pail nocneaHue nATh
jer”. OH Hadan CTpapath OT OANUHOYECTBA, BNan B Aenpeccuio, U
ywu3Hb YK€ HUKOTAA He 6bina ana Hero npexHeit. OH HaLWen HOBYIO
weHy — NIyuLyio noapyry WNoaHHbl MuHHY Banbaek, Ho 6pak 6bin
ye CaMbIM CHACTAMBbIM, HECMOTPSA Ha POXAEHNE ellie TPOUX AeTeil.
[aycC NOCTOAHHO CNOPUN C CbIHOBLAMM, @ A04EPAM YKa3biBan, 4YTo
AM CNEAYeT Aenatb, U MONOABIM fIIOAAM HACTONBbKO HAA0ENo 310
TepneTb, YTO OHU yexanu n3 Esponbl B CoeguHeHHble Wrathl, rae B
panbHeilem npeycnenu.

Bckope nocsie Hayana CBoero gupekropcrea B [eTtuHreHe la-
yCC BEPHYNCA K CTapoit njee — BO3MOXHOCTI HOBOTO TUNa reome-
TpuM, KOTOPAs yAOBNETBOPANA bl BCEM 3BKNMAOBbLIM aKcuomanm,
KpoMe aKCUOMbI O NapannenbHbiX NPAMbIX. B KOHLE KOHLOB OH
npuwen K ybemaeHnio, 4To NOrMYecK HenpoTUBOPEeYMBLIe He3B-
KNWAOBbI TEOMETPUM BO3MOHbI, HO TaK 1 He onyb6ankoBan cBow
pe3ynbTaTbl U3 ONaCeHWi, YTo UX COMTYT CAULIKOM PaauKanbHbI-
mu. AHow Bonan — cbiH ero ctaporo gpyra Bonbgravra — nosa-
Hee cAenan aHanoruyHble OTKPLITUA, HO faycc He cyen BO3MOX-
HbIM NOXBanuTb ero paboTy, NOTOMY YTO CaM NPEeABOCXUTAN MHO-
roe u3 caenanHoro um. Ewe Hekotopoe Bpema cnycTa, Koraa Hu-
konan WBaHoBWY Jlo6a4eBCKMII HE3aBUCMMO NEPEOTKPbIN HEIBK-
NMAOBY reomeTpuio, faycc CAenan ero YneHoM-KOpPeCROHAEHTOM
leTTHreHcKon AKagemMun, HO ONATL He BbICKA3an HUKaKoro ny6-
MMyHoro opobpeHua.

loabl cnycTa, No mepe Toro Kak matematvku 6onee nogpobHO
U3y4unu 3t HoBbIE reOMETPUM, UX CTANW UHTEPNPETUPOBATL KaK
TEOMETPUN “reofie3nyeckmnx” — KpaTyanwmx — nyTein Ha UCKpUB-
NeHHbIX noBepxHOCTAX. ECAN NOBEPXHOCTb UMEET NOCTOAHHYIO NO-
0MUTeNbHYIO KPUBK3HY, KaK cthepa, TO reoMeTpus HasbiBaeTcs
AMwmnTyeckoit. ECAM KPUBM3HA NOCTOAHHA U OTpULaTenbHa (no-
B€PXHOCTL B KapAO CBOH TOYKE MO (opme HanomMm1HaeT ceano),
T0 310 runep6onnyecKan reoMeTpus. IBKAMA0BA reOMETPUA COOT-
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BETCTBYET HYNEBON KPUBU3HE — NNOCKOMY NPOCTPAHCTBY. 3T! reo.
METPUM MOXHO 0XapaKTepU30BaTh UX METPUKON — hOPMynon ang
PaCCTOAHMA MEXAY ABYMA TOYKAMMU.

311 uaen mornu npusectu faycca k 6onee obwemy uccneposa-
HUIO UCKPUBEHHbIX NOBepxHOCTer. OH BbiBEN NpeKkpacHyio dop-
MyAy ANS BEAUYMHBI KPUBU3HbI U JOKa3an, YTo OHa AaeT OAWH U Tor
e pe3ynbrar B Ntoboii cucteme KoopauHar. B Takoi opmynvpos-
Ke KpUBM3HA He 06A3aTeNbHO A0MKHA ObiTb NOCTOSHHOW: OHA Mo-
HET U3MEHATLCA OT TOYKU K TOUKe.

B 3penom Bo3pacte faycc 06patunca K npakTMYeckum npume-
HEeHUAM — Belllb, HEPE/IKan cpean MaTemMaTuKoB. OH KOHCYNbTUPO-
Ban HECKONbKO 3EMNEMEPHbIX MPOEKTOB, CambiM 6ONbLIMM U3 KO-
TOpbIX 6bina TpUaHrynauvs obnactv laHHoBepa. OH aKTUBHO y4acT-
BOBaN B Nonesbix paboTtax, a NOTOM aHanu3vposan AaHHble. [Ans
obneryenus 3tux pabor oH uzobpen rennorpon — npubop ans 06-
MEHa CUrHanamu B oOTpaxeHHOM ceete. Ho Koraa ero Cctano nogeo-
ANUTb CepaLe, OH NPeKPaTUN 3aHATUA reoe3vnen 1 pewinn nposec-
TV ocTaBLwueca roabl B [eTTuHreHe.

B ToT Hecuactauebli gnsa faycca nepuog Monofoin HopBeemel
no umeHu Abenb Hanucan emy 0 HEBO3MOXHOCTU pPeLLeHUA ypas-
HeHWs NATON CTeNeHW B paavKanax, Ho He Noay4yun oTeeTa. Bepo-
ATHO, Maycc ObIN CAULIKOM NOAaBNEH Aawe ANs TOro, YToOb! B3MNA-
HYTb Ha CTaTblo.

Okono 1833 roga laycc 3auHTepecoBancs MarHETU3Mom u 3ne-
KTpuyecteom. CoBmecTHo ¢ Pusnkom Bunsrenbmom Bebepom OH
pabotan Haj KHWUroi, osarnasneHHoin “O6wias Teopus 3emHoro
MmarHetTn3ma”, Kotopas Bbiwna B 1839 rogy. OHu Takxe usobpenu
Tenerpad, ceasaslwui fayccosy obcepsatopuio ¢ husnyeckomn na-
6oparopuen, rae paboran Bebep, HO NpoBoAa HenpepbiBHO pBa-
nuch, U apyrue nsobpetateny npeanowunn 6onee npaKTUuHbIA
npoekt. Bebepa BbirHany u3 feTTyHreHa BMeCTe C WeCTbio Apyrumi
y4eHbIMU U3-3a UX OTKa3a NPUHECTU NPUCATY HOBOMY Koponto [aH-
HoBepa JpHcTy AerycTy. l[aycca 3To cnbHO PaccTpouno, Ho ero no-
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nwmqecxwﬁ HOHCEPBATU3M N HewenaHuwe “nofHWMaTb BOAHY” He
(10380/IU/IV @MY BBICTYNUTH C KaKuM-n160 nyb6AMYHBIM NPOTECTOM,
x0TA B KY1Yapax OH 1 NbITanca noaaepwar Bebepa.

B 1845 roay laycc Hanucan AOKNaAHYO 3anvCKy No nosoay
eHCUOHHOTO coHaa Ana BAOB reTTMHIeHCKUX Npoeccopos, B Ko-
0poM NPOAHANN3MPOBaN BO3MOKHOE BUAHUE PE3KOTO yBenuye-
His 4MCna YneHoB oHaa. OH BKNAAbIBAN AEHBLIW B NPABUTENLCT-
geHHble DOHADBI 1 KeNe3HOAOPOMHbBIE aKLUM 1 COCTAaBMA NOPAA0Y-
Hoe COCTOAHMeE.

Mocne 1850 roaa, ctpagas ot npobnem c cepauem, laycc co-
kpaTun o6bem pabortbl. [AnA Hallero pacckasa Hanbonee BamHbIM
cobbiTem 3toro Bpemenu 6bina Habilitation, puccepraums ero
y4eHUKa feopra bepHxapaa Pumana. (B HemeuKoi akagemuyec-
KOM CUCTEMe 3Ta guccepTayus — BTOpas cTeneHb NOCNe KaHAUAAT-
ckoi.) Puman 0606wwmn paboty faycca o NOBEPXHOCTAX B MHOFO-
MepHbIX NPOCTPAHCTBAX, KOTOPble OH Ha3Ban MHoroobpasuamu.
B 4aCTHOCTK, OH PacLIMpPUN KOHLENLMIO METPUKY U Hawwen popmy-
Ny ANA KPUBU3HBI MHOro06pasus. Mo cywecrsy, oH CO3aan Teopuio
WCKPUBNEHHBIX MHOTOMEpPHbIX NpocTpaHcTB. o3aHee 3ta uaes
OKa3anacb ocHoBoNonarawouwen ana pabor JNHIWTeNHA NO rpasu-
Tauuu.

laycc, 3a KOTOpbIM TENEPb NOCTOAHHO NpUCMaTprUBan Bpay, no-
cetun nybauyHyto Nekumio PumaHa no atomy sonpocy v 6bi1 rmy6o-
ko BneyatneH. [lo mepe TOro Kak ero 340POBbE YXYAWAN0Ch, OH
Nposoaunn Bce H6oNblue BpEMEHU B NOCTENN, HO NPOAOMKAN NKUCATL
MNCbMa, YnTaTb 1 yNpaBNATL CBOUM Kanutanom. B Hayane 1855 ro-
Aa faycc MupHO CKOHYaNcs Bo cHe. 370 GbiN BEANYANILMIA B MUPE
Matematuueckuin ym 13 BCex U3BECTHBIX.

Y1061 npenopaBatb B yHUBEpPCUTETE (a He B WKOAE), NOMUMO 3aLMTbI “KaHAUAATCKOR”
Auceepraymn Tpe6oBanock Noay4nTb Gonee BbICOKYIO, BTOPYIO CTeneHb, Ha3biBaeMyio
Habilitation; ANA 3T0r0 Heo6x0AMMO Gbi0 NOArOTOBUTL TEKCT AMCCEPTaUUM U NPOUU-
T3 nekumio, (fTpumey. nepes.)



FMABA 6
PaccTpoeHHbI Bpay
N 60/1bHOI reHui

€pBbIN 3HaYUTENbHBIN War Bnepes nocne “BennKoro uckyccr-
n Ba” KapaaHo 6bin caenaH npumepHo B cepeayHe BOCEMHAA-
uaroro cronetus. Xots matematvku BospoxpaeHua Hayumnucb pe-
Warb ypaBHEHWUS TPETbEN U YETBEPTON CTeNeHei, UX MeTodbl, no
CYLLeCTBY, CBOAUAUCH K paay TPIOKOB. Kaxabi TaKoW TPIOK ycneww-
Ho pabotan, Ho, KaK NPeacTaBNANOCh, CKOPEE 13-3a Cepun coBna-
AEHWUIA, HEXeNu No KaKon-Nnbo cucTematyeckon npuyuHe. U3y-
4UTb U OKOHYaTeNbHO 060CHOBATb 3Ty NPUYUHY OKONO 1770 roAa
yAanocb aAByM mateMatukam — Xosedy-J/lyu flarpaHiky, ypomeHuy
Wranuu, Bceraa cuutaBliemy cebs dpaHLy3om, u AnekcaHapy-Teo-
cduny BangepmoHgy — dpaHuy3y BHe BCAKOTO COMHEHUS.

BanaepmoHp poauncs 8 Napwke B 1735 roay. Otew xoren, 4To-
6bl OH CTan My3bIKaHTOM, ¥ BanaepMOHA AOCTUT COBepLUEHCTBA B
Urpe Ha CKpUNKe W CTyNWa Ha NyTb My3blKanbHOW Kapbepbl, HO B
1770 rogy 3auHTepecoBanca matematukoin. Ero nepeas maremarty-
yeckas nybnvKauma 6bina NoCBALLEHA CUMMETPUYHBIM DYHKLUAM
KOpHel MHorouneHa — anrebpavyeckum hopmynam Tna cymmel
BCEX KOPHEN, KOTOpble He MEHAIKOTCA, ecau KOPHU NOMeHATL Mec
Tamun. Hanbonee opurmHanbHOM YacTblo ero paboTsl 6biN0 AoKa33:
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7eN1bCTBO, 4TO ypaBHeHue X" — 1= 0, cBA3aHHOE C NPABUNLHLIM N-
roNbHMKOM, MOXHO PelnTb B PaavKanax, eciv N MeHblie unu
apHo 10. (Ha camom aene oHo paspewnmo B paauKanax ana nto-

goro n.) Benukuit hpaHuyscknit aHanutuk? Oriocten-Jlyn Koww no-

jgHee ccuinanca Ha BaHpepmoHaa Kak Ha nepBoro, KTO 0CO3Han,

470 K 33Aa4e peleHns ypaBHeHWid B paguKanax MOXHO npume-

HUTb CUMMETPUYecKue GyHKUuK.

B pyxax JlarpaHxa 3ta uaesa crana oTnpaBHON TOYKOW ANs ata-
kv Ha BCe anrebpanyeckue ypasHeHus.

flarpaH POANACA B UTANbAHCKOM ropoje Typure? u 6bin HapeyeH
[wysenne Jloposuko NlarpaHmkua. Cembs umena tpaHuysckue
KOpHW: Npajea cHayana Obin KanuTaHom paHLy3CKol Kasane-
puu, a notom nepeexan 8 Uranuio u noctynun Ha cnyxby K repuio-
ry CaBonicKomy. Eille B paHHe# Monoaoctu [hxy3enne Hayan nucarb
csolo hamunuio Kak “JlarpaHi”, B Ka4ecTBe UMeHW Npu 3TOM uc-
nonsb3ys Jlogosuko unu Nlyuaxwu. Ero otel 6610 kKasHauyeem 8 MUHU-
cTepcTBe 061 ecTBEHHbIX paboT 1 yKpenneHuit 8 Typuxe; matb Te-
peca Mpocco 6bina Aoyepbio Bpaya. JlarpaHx 6bin nepsbim U3 nx
OAUHHAALATV AeTeid, NMWllb ABOUM W3 KOTOPbLIX A0BENOCH AOKUTbL
AO 3penbix net.

Cembs OTHOCUNACH K BBICLIMM CNOAM UTANbAHCKOTO o6uiecTsa,
OAHAKO B pe3ynbTaTe HEKOTOPbIX HeYAAaYHbIX BAOKEHUN JlarpaHxu
OKasanuch NpakTMYecKkn pasopeHbl. bbino peleHo, YTo Monoaoin
Narparw Oyaer usyyatb Npaso, U OH NOCTynuN B TYPUHCKNIA YHU-
Bepcurer. EMy HpaBuAMCh NPaBo U KNaccuyeckue npeameTbl, a ma-
TeMaTtuyecKue 3aHATUA, Ha KOTOPbIX B OCHOBHOM Npenojasanach

1ot cnerka HAProHHbIA TEPMUH CIEAYET NOHUMATB TaK, KaK CKa3aHo B NPUMeYaHUM Ha

CTp. 86. (Tpumev. nepes.)

Narpapy poauncs B 1736 roay, koraa TypuH 6bin yactbio (ae hakTo cronuueir) Kopones-

CT8a ﬂbeMOHr-CapuuHMﬂ. KaKk Toraa HasbiBanucb BnageHns CasoOWCKOW AWHACTUU.
PUmMey, nepeg.)
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3BKNMA0BA reoMeTpusa, HaBOAWAM Ha tOHOWY TOCKY. OAHaKo no-
NaBLIAACA emMy KaK-To pa3 KHUra no anre6pavyeckum meToaam g
ONTUKe, HaNWCaHHaa aHMMUNCKUM acTPOHOMOM 3AMOHAOM lanne.
€M, CaMbiM pelInTeNbHbIM 06pa3omM NepemeHnna ero MHeHve o
maremartuKe. JlarpaHx HanpasuICA No NYTH, KOTOPbIN U CTan onpe-
JeNsiolMm B ero PaHHUX UCCNeA0BaHUAX, — NPUMEHEHWe MaTe-
MaTVKU K MeXaHuKe 1 B 0CO6eHHOCTY K HebeCcHoW MexaHuKe.

OH eHunca Ha ceoew Ky3uHe Butropum KoHtu. “Mos eHa, npu-
XOAALLAACA MHe Ky3WUHOM (1 AaXe KWBLLIAA B TeYEHWe AOATOro Bpeme-
HY B Hallem CeMeicTBe), — NpeKpacHas Xo3alKa U COBEPLIEHHO He
TpeboBatenbHa”, — nucan oH CBOEMy ApYry, TakKe maremaruky, Xa-
Hy ne PoH A’AhaM6epy. OH TaKe AoBepuUTeNbHO CoobLan emy, Yto
BooOlLe He cOBUPAETCA UMETb J1eTei — TaK OHO W BbILLNO.

JlarpaHi 3aHAn OMKHOCTL B BepavHe, Hanucan MHOro Hay4HbIx
cTaTeil U HeCKONbKO pa3 CTaHoBWUACA obnaaarenem exerogHom npe-
mumn OpaHLy3CKON aKagemum: B 1772 rofy OH NOAYYWUA Harpasy Bme-
CTe C Jiinepom, B 1774-M Bbin yaocToeH ee 3a paboTy nNo AvHamiKe
JlyHbl, @ B 1780-M — 3a paboTy 0 BAVAHWUM NNAHET Ha OPBUTHLI KOMeT,
[pyrum ero npuctpactuem 6bina Teopus uvcen. B 1770 roay oH go-
Kasan Teopemy, NpeacTaBnAoLLYo CoHO KNAcCuKy aHpa, — Teope-
MY O YeTblpex KBaapartax, COMMacHO KOTOpOW BCAKOE MONOMKUTEND-
HOe Lienoe Yncno npeacTaBumo B BUAE CyMMbl HYETbIPEX KBaApaToB.
Hanpumep, 7 =22 + 12+ 12 + 12, 8 = 22 + 22 + 0% + 02 n TaK ganee.

OH cTan yneHom PpaHUy3CKON akaaemMuu Hayk u nepebpancs
B llapw, rae v npoBen BCIO OCTaBLUYIOCA WU3Hb. OH nonaran, yto
Pa3yMHO NORYMHATLCA 3aKOHAaM CTPaHbl NPOXMBAHWA Aake B CAy-
yae MYHOIO C HUMW HECOrnacus, — TOYKa 3peHusn, KoTopas, BO3-
MOXHO, NOMOrNa emy n3bexarb y4acTi MHOTMX APYruX UHTENNeK:-
Tyanos Bo Bpema ®paHuy3cKol pesonoumu. B 1788 roay JlarpaHx
onybnAvKoBan cBoW Wweaesp — “AHanUTUYECKYID MeXaHuKy”, rae
NepeocMbICINA MEXaHUKY KaK BeTBb aHanu3a. OH ropauncs Tem,
410 B ero 06BbEMUCTON KHUre BOOBLLE HET PUCYHKOB; B ero rna3ax
3TO flenano U3NoXeHve noruyecku bonee CTporim.
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B 1792 rofly JlarpaHx ¥eHuncsa BTOPO pas, Ha Ao4epwu acTpo-
HoMa PeHe-®paHcyase-Agenavge ne MoHHbe. B aBrycre 1793 ro-
pa, B0 BPEMA Teppopa, AKaZieMuio 3aKpblav; eANHCTBEHHOM ee Ya-
cTbl0, HE NPEKPaTUBLIEN QYHKLUMOHNPOBATD, 6bina Komuccua mep
y BecoB. Ot paboTbl 6bINU OTCTPaHEHb! MHOTUE Beaylue yYyeHblie —
xuMUK AHTYaH Jlasyasbe, pusuk Wapnb Oriocten KynoH, a Takxe
feep CumoH Jlannac. JlarpaHx cran HoBbim npeaceparenem Ko-
MUCCUN MED 1 BECOB.

K 3TOMy MOMEHTY Y HEro CTanu BO3HUKaTh Npobnembl U3-3a ero
ATANbAHCKOTO NPOUCXOXAEeHUA. PeBONIOLMOHHOE NPaBUTENbCTBO
nNpOBE/IO 33KOH, TpeboBaBIUMIA apecTa KaXAoro UHOCTpaHLa, po-
AMBLUETOCA BO BpaxpaebHon cTpaHe. JlaByasbe, Toraa elle coxpa-
HABLUWI CBOE BAUAHMeE, Aobunca, ytobbl JlarpaHKa UCKNYUn 13
CMMCKOB TeX, KTO nognagan noj AencTeve HOBOMO 3aKoHa. Bckope
peBONIOLMOHHbIN TpUbyHan npurosopun Jlasyasbe K cMepTU, U Ha
cneaylolnid e AeHb ero rmaboTUHMpoBanu. JlarpaHx 3ametun,
yT0 “TONLKO MrHOBeHMWe noTpeboBanock, Ytobbl Nana ero ronoea,
HO COTHY NeT He XBaTuT, YTobbl NOABMAACH Apyras Takan”.

Mpv HanoneoHe JlarpaHi nonysun uenblil psg novecreit: oH
ctan kasanepom OpaeHa NOYeTHOro ferMoHa, B roasl Umnepun, B
1808 roay, emy Obin noxanosaH Tutyn rpada, a B 1813-M oH ctan
KaBanepom bonbworo Kpecra mnepatopckoro OpaeHa Coapye-
CTBa. Yepe3 Hegento nocne nonyyeHus bonbloro Kpecra oH CKOH-
vancs.

B 1770 rogy — B roa oTKpLITUA Teopembl 0 YeTbipex Keaaparax —
Narpamw B3sinca 3a HanucaHve oGLIMPHOrO TPaKTata no Teopuu
YPaBHeHwii, rosops npw atom: “B AaHHOM memyape A npeanona-
falo Uccnenosatb pasnuyHble METOAbI, HaWAeHHbIE K HACcToALLEeMy
MOMeHTy ana anrebpanyecKoro pelieHus ypaBHeHui, CBECTH UX K
06umm NPUHUMNAM U 06BACHUTL apriori, NoYemy 3Tu MeToAbl Npu-
BOAAT K ycnexy B CTeNeHY TP 1 YeTbipe, HO HENPUTOAHBI ANA CTap-
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wux creneHeir”. Kak soipasuncs Xau-Nbep THLONL B CBOEN KHU-
re “Teopua fanya anrebpanyeckux ypasHeHnin”, JlarpaHi “aBHbim
06pa3om HamepeBanca onpeaenuTb He TONbKO KAk, HO U noyemy
3TV MeTofb! paboTaloT”.

Nlarpanx gobunca ropasao 6onee mMyboKOro NOHUMAHUA Me-
TOAOB 3noxv Bo3poxaeHus, 4em camu ux nsobperareny; oH aawe
AOKa3an, yTo HalaeHHYI UM 0bLLylo cXxeMy, 0OBACHABLLYIO UX yC-
nexu, Henb3s PacnpoCTPaHuTb Ha CTeNeHu NATb W Bbilwe. Tem He
MeHee OH He CMOT CAeNnarb CNeaylollero Wwara — BbIACHUTbL, BO3-
MOXHO NW kakoe-HUbydb pelleHue B 3TuX cnydasx. Bmecro 3toro
OH COO0BLIaET HaMm, YTO ero Pe3ynbTarbl “OKaKyTCa NONE3HLIMU ANs
TeX, KTO 3ax0YeT 3aHATHCA pelleHVeM ypaBHEHUN BbICLIMX CTENe-
Heil, NOCKONbKY CHAbAAT UX PasNUYHbIMK B3MNAAAMU HA 3TOT BO-
npoc u, MasHoe, NPeAOXPaHAT OT 6ONBLWIOrO YNCNA NOKHbBIX WAros
1 NonbITOK”.

JlarpaH 0b6parvn BHUMaHUe, 4To BCe CneuuanbHble Npuembl,
KoTopble ucnonb3osanu KapaaHo, Tapranba v apyrue, 0CHOBbIBa-
NUCb Ha OAHOM meToze. Bmecto Toro 4to6bl HenocpeacTBEHHO Uc-
KaTb KOPHY 3afiaHHbIX ypaBHEHW, OHU NbITAAUCH CBECTU 3afa4y K
peLleHN0 HEKOTOPOTo BCNOMOTaTeNbHOro ypaBHeHUsA, KOPHU Ko-
TOPOro CBA3aHbl C UCXOAHBIMU, OAHAKO OTAMYAIOTCA OT HUX.

BcnomoratenbHoe ypaBHeHue B cnyyae Kybuueckoro ypasHe-
HUA 6bIN0 6onee NPOCTbIM — KBAApaTHLIM. JTy “paspelualollyto
KBaAPUKY” MOXHO ObINO pelmnTs BaBUIOHCKUMU METOAaMU; pe-
LWEeHMe e KyOMYeCKOro ypaBHeHUs 3aTemM BOCCTaHABAUBANOCH ny-
Tem U3BneYeHUa Kybuyeckoro KopHa. IMeHHO TakoBa CTPyKTypa
tdhopmynbl KapaaHo. [lna ypaBHeHUs YeTBEPTON CTENeHU BCMOMO-
rateNbHoe ypaBHeHue Toxe 6bin0 6onee NPOCTbIM — KyBUYECKUM.
JTy “paspelwaowylo KybuKy” MowHo 6610 pelnts Metogom Kap-
AaHO; peLleHune e ypaBHEHMA YETBEPTOM CTENeHU 3aTem BOCCTa:
HaBMBANOCb U3BJIEYEHNEM KOPHA YETBEPTON CTENEHNU — ApYruMM
CNoBaMu, KPaTHbIM U3BNEYEHMEM KBAAPATHOMO KOPHA. IMeHHO Ta-
KoBa CTpyKTypa hopmynsl Peppapu.

| N3 CTIOAPT | NCTUHA U KPACOTA |



{ 127

MOXHO NpeacTaBuTb cebe pactyliee BooayleBneHve JlarpaH-
wa. Ecv nopobHas 3a+(on-|omep|-|ocm COXpaHuTCA, TO ypaBHeHwe
ATOA CTeneHu OyaeT umeTb “paspeLuatoLlyo KBagpuky”, Kotopyio
MOMHO 6ynet pewuts metogom Geppapu, a 3atem U3Bnedb Kopexb
nﬂTOM cteneHu. W npouecc MoOXeT NpoAoMKUTLCA: YPaBHEHME Le-
cToit CTENEHN OyaeT vMeTb paspewarnilylo KBUHTUKY, KOTOPYIo
MOWHO BYAET PELInTE C NOMOLBIO TOFO, YTO NONYYMUT U3BECTHOCTL
xaK MeTop Jlarpara. OH CMOXET pelnTb ypasHeuus 1060l cre-
neHu.

CypoBas peanbHOCTb BEPHyNa ero Ha 3emnio. Paspeluaouiee
ypaBHeHWe ANA ypasHeHus NATOW CTENEeHW 0Ka3anocb He KBapTu-
KoM, @ ypaBHeHneM 6os1ee 8bICOKOU CTeneHN — WecToi. ToT camblin
MeTOA, KOTOPbIN N03BOAUA YNPOCTUTL KYOUKY U KBApPTUKY, NpuBen
K YCTIONHEHUIO KBUHTUKMU.

[locTvyb nporpecca B MaremaTuKe nocpeacTBOM 3ameHbl
CNOXHOW 33Aauu Ha elle 6onee CNOXHYIO HEBO3MOXHO. O6beau-
HeHHbIA meTog JlarpaHa oTKasan Ha ypasHeHWU NATON CTeneHu.
Tem He meHee JlarpaH He aoKa3an, YTo ypaBHeHune NATON crene-
HU HEPA3peLMO, TaK KaK MOTMU CYLLeCTBOBATb U KaKne-To Apyrue
MeTofbI.

B camom gene, noyemy 6bl 1 HET?

fina Narpanxa 3to 6bin putopuyeckuii Bonpoc. OAHaKo oavH
U3 ero nocneposareneit OTHECCA K 3TOMy BONPOCY CEPbe3HO 1 OT-
BETWUN Ha Hero.

- Ero 38anu Naono Pycddunu, u Koraa s rosopio, uto oH “oteetin”
Ha putopuuecknit Bonpoc Jlarpania, s cnerka nykasnio. OH nona-
ran, 410 oteeTUN, U €rO COBPEMEHHNKM He 0BHAPYMMAN B €ro OTBE-
T€ HUYero HeBepPHOTO — OTYACTU NOTOMY, YTO HUKOTAA He BOCNPY-
HiMann ero pa6otbl HaCTONBLKO cepbe3Ho, 4ToGbl B CaMOM aene
noasepruyTy ux BCECTOPOHHEN nposepKe. PydduHu npomun
CBOI0 Mu3Hb B yOemaeHnm, 4To AoKasan Hepas3peLuvmocTb ypaBHe:-

| FTNABA 6. PACCTPOEHHBIA BPAY U BONbHOW FEHUA |



{ 128

HUA NATON CTeneHW B paAuKanax. TonbKo nocne ero CMepTn OKasa.
NOChb, YTO B €ro A0Ka3arTeNbCTBe UMeeTcA 3Ha4uTeNbHbI npoben,
Ero nerxo 66110 NPOCMOTPETH CPeAV MHOTUX U MHOTUX CTPaHUL, 33-
NyTaHHbIX BblYMCNEHUI; Npobnema cocToana B HEKOTOPOM “oye.
BMAHOM” AONYLWEHUN — TAKOM, 4YTO OH AaXe He 3aMeTus, YTO 3T
npeanonoxeHue Aenanocs.,

Kak 3HaeT 13 co6CTBEHHOTO FOPbLKOTO OnbITa Kaxabli npodec-
CVYOHANbHbIV MATeMaTUK, 04EHb TPYAHO 3aMETUTb, YTO Bbl ienaeTe
HesiBHOE NpeAnonoXeHue, — TPYAHO B NepByl0 O4Epeb NOTOMy,
YTO OHO [1leNaeTca HeABHO.

PydduHu poaunca B 1765 rogy B ceMbe Bpaua. B 1783-m on
NocTynun B yHuBepcuteT MofieHbl, rae U3y4an meauuHy, unoco-
duro, nutepaTypy n maremaTtuKy. feomeTpumn oH yuunca y Jiyuamu
®aHTuHK, a aHanusy — y Naono Kaccuauu. Koraa Kaccnanum nepe-
exan, ytobbl 3aHATb NPU CemeiicTBe ICTe AOMKHOCTL yNpasnsaiouLe-
ro ux oOWUPHLIMU BNaaeHUAMU, PydduHn — B TOT MOMEHT elje
CTYAEHT — B3AN Ha ceba Kypc aHanusa, KoTopbii yutan Kaccmanu,
B 1788 rogy oH nonyuun creneHb no punocoduun, MeanumHe u xu-
pypruu, a cTeneHb No matematuke — B 1789-M. Bckope nocne 3to-
ro OH CMeHun Ha npodeccopckon AomkHOCTH PaHTUHK, 3peHue
KOTOPOTo ObICTPO YXYALIANOCh. '

Xoj ero Hay4HbIX 3aHATUIM OblN NpepBaH TEYEHUEM MUPOBbIX
cobbiTuit. Pa3bus B 1796 roay sovicka Asctpuu u CapauHuu, Hano-
neoH boHanapt obparun ceoit B3rnag Ha TypuH 1 3axeatun MunaH.
Bckope oH okKynuposan Mogeny, u PydduHu npuwnock npuHATH
yyactvie B NONUTUYECKOW aeatenbHoCTW. BHauane oH cobupanca
BEPHYTLCA B YHUBEPCUTET B 1798 rofy, HO N0 PeNUrno3HbIM coob-
PaXeHWAM OTKa3ancs NPMHOCUTL Npucary pecnybnuke. Bocnocne-
AOBABLUAA HE3aHATOCTb 0CTaBMUNA eMy Bonblle BpeMeH Ha ucche
AOBaHUA, U OH LLeNIMKOM COCPeAoTONUNCA Ha BCe elle He yperyu-
poBaHHOM Bonpoce 06 ypaBHEHUAX NATON CTENeHM.

Pycdbcpunu yGeamn ceba, 4To eCtb BECKAs NPUYMHA, NO KOTOPOH
HUKOMY He yAaBanoCb HANTK pelleHne: pelleHns NonpocTy He ¢y
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ecTByer. A vmeHHO — HeT hopmynbl, BKAKOYAIOLLEN B Ce6S ToNbKo

apnKanbl (a He uTO-TO Honee 330TEPUYECKOE), KOTOPAA AaBana 6ol

ewieHne obulero ypaBHeHWA NATOMN cTeneHu. B CBOeN JBYXTOMHOM
wQ6LIEN TEOPUN YPABHEHNN”, onyb6AvKoBaHHOW B 1799 rogy, OH

gepAaN, YTo YMeeT 310 A0Ka3biBaTh, 3aABNAS, 6yato “anrebpa-
JueCKOE pellierue 0bWux ypaBHeHW cTeneHy 6onblIei YeTbipex
HeBO3MOXHO. Tleped Bamu oueHb BaXHas Teopema, KoTopyio, Kak
4 nonaralo, fi, CyAs no BCcemy, B COCTOAHUM 0Ka3aTb. MpeacraBuTs
ee AOKA3aTeNbCTBO — MMasHas Lenb nybauKauum AaHHoro Toma.
(OcHOBbI MOET0 [10Ka3aTeNbCTBa 3aN0MUN CBOUMU BLICOKMMU Pac-
CyMAEHNAMU HeccmepTHbiid JlarpaHk”. [loKasatensCTBo 3aHANO
gonee 500 CTPAHWUL, B OCHOBHOM 3aNONIHEHHbIX HENPUBLIYHON Ma-
TemMaTMKON. [lpyrve mMaremaTnKn HaWnu ero HeCKObKO yCTpaluato-
WM. Jlaxe B HaLM AHWN HUKTO He FOPUT XenaHuem NpoanpaTbes
yepe3s ANVHHbIE TEXHUYECKNE A0KAa3aTenbCTea, eCNK TONbKO Ha TO
HeT 0cobbIX NpuunH, Ecau 661 Pyddnumn coobiumn, uto Hawen pe-
WweHue YypaBHEHWS NATON CTeneHu, TO ero Konnern HaBepHsaKa He
noneHunnch 6bl pazobpartbea B ero pabore. Ho MOXHO NOHATL UX
HeXenaHue TPaTUTb COTHY YaCoB Ha TO, YTOObl BHUKHYTL B OTpULA-
TeNbHbIV pe3ynbTar.

OcobeHHO ecnu yyecTb, YTO pesynbTat Mor ObiTb ¥ HEBEPHBIM.
Mano yto pasapamaer TaK CUNLHO, KAK HAXOMAeHWe oWUOKN Ha
499-1 CTpaHwLe B 500-CTPAHUYHOM KHUrE NO MaTemaTtuKe.

B 1801 roay PydhpvHu nocnan aksemnnap JlarpaHiy, a no npo-
WECTBUM HECKONBKUX MECALLeB MOTYAHUA — €LLe OAUH 3K3EMNAAP
¢ npunuckon: “Ecnu s gonyctun owmbky B Kakom-nmbo fokasa-
TeNbCTBE, MW eCnu A YTBEPWAAN YTO-TO, YTO A CYMTAN HOBBIM, HO
OHO B Ae/iCTBUTENBHOCTY TAKOBLIM He ABAAETCA, UK, HAKOoHeL, ec-
M A Hanucan 6ecnonesHyio KHUTY, i YMONSIO BAC OTKPOBEHHO Bbl-
Casatbea no aromy nosoay”. Mo-npekHeMy HUKaKoro oTeera. Ellje
OAHa nonkitka B 1802 roay. Huuero.

Heckonbko ner, npowepgwux 6e3 npusHaHus, Pycdduru Boc-
"Punsp Hak gomkHoe. OaHaKo 3aTeM BMeCTO OXUAIeMOon cnasbl
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CTanu pacnpocTpaHATLCA HeACHble CAyXW, HaMeKaBsluue, 4To g
ero “pokasarenscrae” Oblin ownBKM. [TOCKONbKY e HUKTO He
06bABUA, B 4eM 3TV OWKUOKM MoK cOCTOATb, Pyddurmu He umen
WwaHca onpasBAaTbCA. B KOHLE KOHUOB OH NpuLien K BbiBOAY —
6€e3 cOMHeH!A, BEPHOMY, — 4YTO JOKA3aTeNbCTBO ObINO CAULLIKOM
CNOXHBIM, U 33aNCA LEeNbl0 HaWTK BapuaHT nonpouwe. 310 emy
yaanoch B 1803 roay, Korga oH nucan: “B HactosAllem memyape 5
NoNbITalOCh OKA3aTh TO e NpeAfoeHune, MCNOoNb3yA, KaK A Ha-
A€l0Cb, MeHee TPYAHYIO ANA MOHWMAHUA apryMeHTaunio, coxpa-
HAS NPM 3TOM NONHYIO cTporocTs”. HoBoe A0Ka3aTenbcTBo Hbing
BOCNPUHATO He ay4ywe. Mup He 6bin roToB HU K NPO3peHuam
Pyddutu, H K nocnefyouMM f0Ka3aTeNbLCTBaM, ONy6NMKOBaH-
HbiM um B 1808 1 1813 rogax. OgHaKo OH He oCTaBAAN YyCUNUN
ROOUTLCA OT Matemartuyeckoro coobuiecTsa Npu3HaHua ceoei
paborbl. Korpa XaH [lenambp, npeackasaBlimnii NonoXeHune Ha
Hebe nnaHeTbl YpaH, nucan ot4yeT 0 pa3BUTUM MaTemMaTuKM 3a ne-
puoa HauMHas ¢ 1789 roaa, oH BKAYMA Tyaa ppasy “PydduHu
3afBnAeT 0 AOKa3aTeNbCTBE TOTO, YTO peleHue ypaBHeHUsA ns-
TOW cTeneHn HeBO3MOXHO”. PydduHu HesameanuTenbHO OTBE-
T!AN: “fl He TONbKO 3aABUN O JOKa3arenbCTBE, HO U B CAMOM Aene
370 gokasan”.

CnpaseanvMBoCTU paaun Hafo CKasaTb, 4TO Hebonblomy Yncay
MaTeMaTUKOB JOKa3atenbcTBo Pyddunu Hpasunocb. Cpegn HUX
6bin Kowm, cnaBuBLInica Tem, 4TO peAiKo Bo3AaBan KoMy-nn6o no
3acnyram, ey ToNbKo 3TV 3aciyru He Obiny ero cobCTBEHHbBIMM.
B 1821 rogy oH nucan Pydpduru: “Bawu memyap no obuemy pete:
HUIO ypaBHeHWi aBnsetca paboToil, KoTopas Bcerga npeacrasf
Nacb MHe 3aCyXMBaloLLe BHUMAHUA MaTeMaTKOB U KoTopas, Mo
MOEMY CYXAEHMWIO, MONHOCTLIO JOKa3blBaeT HEBO3MOXHOCTb peLe”
HUs anrebpanyeckux ypaBHeHuit cTeneHu Bbiwe yetsepton”. HO
noxsana 371a NOABMAACH YXKE CIMLIKOM NO3JHO.

Oxono 1800 roga PydduHu npogomkan npenogasatb MpW
KNaZHYl0 MatemaTuky B FOPOZICKOM BOEHHOM ydunuie, OH He 0
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{aBNSN W MEANUMHCKON NPaKTUKKW, NPUYEM CPEAN €r0 NaUneHToB
iAW NIOAY OT Camblx HenHbix fo cambix Horatbix. B 1814 roay, no-
cfie NaAEHNA HanoneoHa, OH CTan pekTopom yHuBepcuteta Moge-
ypl. lONUTUYECKASA CUTYaLMA OCTaBanack KpaiHe CNOXHOM, u, He-
(MOTP# Ha €ero BbICOYANLLYIO KBAaNUMUKALNIO U OTPOMHOE yBae-
uve, KOTOPbIM OH NONL30BANCA, @ TaKwe penyrauuio HesynpeyHo
4eCTHOTO 4Y€N0BeKa, eMy 6bino Becbma HeNpoOCTo ocTasarbes Ha
nocTy peKTopa.

B yHusepcutete MoaeHsl Pydhdurn ogHoBpemeHHo 3aBefoBan
kateApamu MPUKNAAHON MATEMATUKM, NPAKTUYECKON MeAMLMHbI
M KAMHWYECKON meanumHbl. B 1817 roay paspasunack anuaemus
da, n Pyddurn npoponKan neunts CBOMX NayneHToB, NoKa cam
He 3apa3nnca. OH BbXUA, HO ero 340poBbe 6bin0 NOAOPBAHO, U B
1819 rofly OH OCTaBUN Kadeapy KNNHUYECKON MeanuHbl. OgHaKo
OH HUKOTAA He NpeKpallan Hay4yHon paboTbl B 1820 roay onybnu-
KOBan CTaTbio o0 Tude, 0CHOBAHHYIO Ha ero CO6CTBEHHOM ONbiTe U
KaK Bpaya, 1 Kak nauuerta. OH ymep B 1822 rogy, BCEro oKono ro-
ja cnycTa nocne Toro, Kak Koww nucbMeHHO BLICOKO 0TO3Bancs o
ero pabote No ypaBHEHUAM NATON CTENEHMU.

OaHa n3 npuunH, no Kotopoi Ha paboty PydduHKu cmoTpenm He-
CHONbKO KOCO, MOrNia COCTOATH B €€ HOBU3HE.

Kak 1 JlarpaHx, oH OCHOBbIBaN CBOU MCCNEA0BAHNA Ha KOHLen-
Umm nepecraHosky. lMepecTaHoBKa — 310 cnocob nepeynopsazo-
4Tb HeKoTopbIN ynopagoUeHHbIN CNUCOK. Cambil pacxoxuin npu-
Mep nepecraHoBKu — 3T0 NepeTacoBKa KONOAL! KapT. Lienb B 3Tom
CMyyae 06bIuHO COCTOUT B AOCTUKEHUM HEKOTOPOrO CAYYalHOro,
Te Henpepackasyemoro, nopagka. Y1cno pasnuyHbiX nepecraHo-
BOK B Konoge KapT NOMCTUHE OrpOMHO, TaK YTO BEPOATHOCTL Npes:
CKa3ars nossnerme Toro UM Horo NopAZKa ucyesatwoLle mana.
KOPEMTEODMVI ypaBHEHWN NepecTaHOBKM BO3HWKAKT NOTOMY, YTO

A3HHOTO MHOroYNEHa MOXHO paccMaTpuBaTb Kak CNUCOK.

| FNABA 6. PACCTPOEHHbBIN BPAY W BONbHON FEHUN |



{ 132

HeKkoTtopble BecbMa QyHAAMEHTaNbHble CBOWUCTBA YPaBHEHUN He.
NOCPeACTBEHHO CBA3aHbI C 3 (eKTOM nepeTacoBKU 3TOro CAUCK,,
NHTYyMUMA noacKasbiBaeT, YTo ypaBHeHUE “He 3HaeT”, B KAKOM ng.
PAAKE Mbl BbINUCLIBAEM €r0 KOPHW, TaK YTO NepecTaHOBKa KOPHej;
HEe AOMKHA NPUBOAUTL HU K KAKUM Cepbe3HbIM pasnunuusam. B yacy.
HOCTU, KO3IPDULMEHTH YPABHEHWUSA AOMKHbBI BbITb NONHOCTBIO CU-
METPUYHBIMU BbIPAXEHUAMU OT KOPHEN — BbIPaXEHUAMU, KOTo.
pble He MEHSAIOTCA, KOTAA KOPHU NepecTaBanioT. '

OpHaKo, KaK paHee 3aMeTun 1 JOMKHbIM 06pa3om oueHun Na.
rpaHX, onpejeneHHble BbIPAXEHUA OT KOPHEW MOTYT OKasaThCy
CUMMETPUYHBIMU NO OTHOLLIEHUIO K HEKOTOPbIM, HO HE KO BCEM Me-
pecTaHoBKaM. 3TU “4acTUHHO CUMMETPUYHbLIE” BbIpaXeHMUA TECHo
CBA3aHbl CO BCAKOW (opmynod Ans peleHus ypaBHeHMA. 1o
CBOWCTBO NepecTaHoOBOK Obino n3sectHo Konneram Pyddunu. lo-
pa3fo MeHee U3BeCTHLIM BbINO TO, KaK CUCTEMATUYECKN UCNONb30-
Ban Pydbduun apyryto ngero JlarpaHka — 4T0 MOXHO “nepemuo-
KUTL” ABe NepecTaHOBKU TaKUM 06Pa3om, 4To NONYYMTCA HOBas
nepecTaHOBKa; ANA 3TOrO JBe AaHHble MepecTaHOBKM Hafo BbINOA-
HWTb OAHY 3a ApPYrow.

PaccmoTpum Tpu cumBona a, b v ¢. Ha Hux umeeTcs wecTb ne-
pectaHoBOK: abc, ach, bac, bca, cab v cba. Bo3bmeMm ofHy 13
H¥X, CKawem, cba. Ha nepBbiii B3rnag 3T0 NPOCTO ynops/joYeH-
HbI CNIUCOK U3 Tpex cumBonoB. OJHAKO ero MOXHO TaKie BOC-
NpUHUMaTh KaK Npasuno nepeynopsaao4yeHns KCXOAHOro CNUCKa
abc. B paHHom cnyvyae npaBuno Bbipaxaerca Kak “obpalyeHue
nopaaka”. M 3to npaBmno MOXHO NPUMEHATL He TONbKO K AaHHO"
My, HO 1 Boobule K nobomy cnucky. MpumeHns ero, ckaxem, K
bca, nonyuum acb. Tak 4TO MOXHO NPUAATL CMbBICA YMHOXKEHUIO
cba x bca = acb.

3Ty 1paelo, 3aHMMAIOLLYIO LLEHTPanbHOe MecTo B Hallem paccKase
MOHO, HaBepHoe, BbIpasuTb AICHee, eC/i HapuUCoBaTb HEKOTOPbIE
avarpammbl. Npreeaem ase Anarpamms 41 NepecTaHoBOK, KOTOPbIE
nepeynopago4msaloT abc B cba v B bca, Kak NOKa3aHo Ha pUCyHKe.
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bjla] [b] le]]a

{iBe nepectaHoBKM CMMBONOB q, b, ¢.
MOXHO CKOM6VIHI/IpOBaTb ABa nepeynopAaaoyYyeHuna B OAHO,

pa3MecTMB 3TV KapTUHKN OAHY Haj apyron. CywecTsyiot aa cno-
coba 370 CAenarth, NOKa3aHHbIe Ha PUCYHKe.

YMHOMeHWe nepecTaHoBOK. Pe3ynbTar 3aBUCHUT OT TOTO, KaKas NepecTaHoBKa
Gepertca nepsoM.

Teneps pesynbrar “ymHOXEHUA” ABYX NepecTaHOBOK BUAEH NPOCTO
3 HMHeN cTpoKm, KoTopas B AaHHOM cnydae (neBblil pucyHok!)
€Tb acb. NpuHas 310 onpesenexne “ymHoxeHns” (KoTopoe He
CoBnapaer ¢ o6bIYHLIM NPABMAOM YMHOMEHUA YMCEN), MOMHO
"PUAaTth cmbicn yTeepwaeHuio cba x bca = ach. Cornawekne co-
CTouT B Tom, uTo NepBas nepecraHoBKa B NPOM3BEAEHUN pacnona-
raercs g yawei ABYX3TAXHON KOHCTPYKLLMU CHU3Y. ITO CyLLLeCTBEH-
Ho, MOCKONbKY ecny NOMEHATbL Ba 3TaXa MeCcTamu, TO NONY4UTCA
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Apyroi otser. [[paBas KapTUHKa NoKa3blBaeT, 4TO, KOTAA NepecTa.
HOBKM NePeMHOXalOTCA B NPOTUBONONOXKHOM NOPAAKE, Pe3ynbTar
ecTb bea x cba = bac.

CyTb AOK@3aTeNnbCTBa HEBO3MOKHOCTU, KOTOPOE Npeanoxun Pyd.
(uHK, cocToAna B BbIPabOTKE YCIOBUIA, KOTOPLIM AOMKHO YAOB Ie-
TBOPATH BCAKOE ypaBHEHWE NATON CTENEHWU, KOPHU KOTOPOTO MOX-
HO Bblpa3uTb B paavkanax. Ecnv oblyee ypaBHeHue naTo cTenexy
He YAOBNETBOPAET 3TUM YCIOBUAM, TO, 3HAUUT, Y HErO HeT KOpHel
TaKoro TMNa, u, CNeaoBaTenbHo, ero Heb3sA pPewwmnTb HUKaKUM ecTe-
CTBEHHBIM 0606LeHEeM METOA0B, NPUMEHMMBIX K Ky6UKe 1 KBap-
TUKE.

Cneaya flarpaHxy, PydduHM nnoTHO 3aHANCA CUMMETPUYHBI-
MU DYHKLMAMU KOPHEN 1 X CBA3bIO C NepecTaHOBKamMU. YpasHe-
HWe MATON CTEeNeHU UMeeT NATb KOpPHeW, a Ha NATU CMMBONAX UMe-
eTCA 120 nepectaHoBOK. PydduHu ocosHan, 4to 3ta cucrema ne-
pecTaHoBOK A0MKHA obnafartb HEKOTOPLIMU CTPYKTYPHLIMU CBOIA-
CTBamMu, HacneayembiMU U3 BCAKOM rMNOTETUHECKOW hOopMynbi Ans
pelweHnn KBUHTUKU. Ecnm 3T CBOMCTBA OTCYTCTBYIOT, TO TaKoW
thopMynbl BbITb HE MOKET. 3TO HECKOMbKO HAaNOMMUHAET BbICAEXKM-
BaHMWe TUrpa B AXYHMAX, PaCTyWMX B rycton rpasu. Ecam turp 1am
AelCTBUTENbHO eCTb, OH JOMKEH OCTaBUTb ACHbIE cieabl. Het cne-
AOB — HeT TUrpa.

Wcnonb3ya matematnyeckme 3aKOHOMEPHOCTU 3TOrO HOBOMO
BUAA YMHOXeEHUA, PypduHN cMor fOoKasaTb — No KpawHen mepe
K cBOeMy COOGCTBEHHOMY YAOBNETBOPEHMIO, — YTO CTPYKTypa yM-
HOMEHUA Ha 120 NepecTaHOBKaxX He COrnacyeTca ¢ CUMMETPUYUHbI-
MW PYHKUMAMU, KOTOPbIE AOMKHbLI CYLLEeCcTBOBaTh, €CNu ypasHe:
HME MOXHO pewunTb B pagukanax. I oH peanbHo aobunca yero-10
BaXHoro. [lo Toro Kak PydduHu Havan nccnegosarb ypasHeHuUA
NATON CTeNeHW, NOYTU KaXAbl Matematuk B mupe bbin ysepeh
YTO 3TO ypaBHEHWE MOXHO pewunTb — eAUHCTBEHHbIW Bonpoc €0
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(10AN B TOM, KaK UMEHHO. WUcknoyeHne coctasnan anwe laycc,
KOTOprﬁ KaK-To 06POHUN HaMeK, YTO, N0 ero MHEHWIO, peleHuns
je CYLUECTBYET, — HO OH TaKMe 3aMeTus, YTo 3T0 He O4eHb HTe-

ecHbIl BOMPOC (0AMH U3 TeX PEAKMX CNy4aes, KOTAA UHTYMUNA
ero NOABENa).

Mocne PydduHu, KaK KaxeTcs, BO3HUKNO oblyee owyleHue,
470 YpaBHEHWE NATOM CTeneHu Hepaspewumo B pajuKanax.
finwb HEMHOrve nonaranu, 4to PydduHu B camom aene 310 Ao-
xasan, OAHAKO ero pabota onpejeneHHo 3acTaBuna MHOrMX
yCOMHUTBCSA B TOM, YTO Ie/l0 MOXET PellnTLCA B paauKanax. 31a
cMeHa NEepCNeKTUBLI BO3bIMENa W HexenarenbHbil NOB6OYHbI
sEKT: MATeMaTuKKM CTaau HaMHOTO MeHblue WHTEPEeCcoBaThCs
gcell AJaHHOM TemoMn.

Mo 3n0# upoHuu cyabbbl No3aHee oKasanock, 4to padora Pyo-
(uHY cofepxana cepbesHblit Npoben, Ho B TO BpeMA HUKTO ero He
3ametnn. CKenTMUM3M COBPEMEHHUKOB OKa3anca B HEKOTOPOM po-
Ae onpasfaHHbIM. HO peanbHo cepbe3HbiM Warom Bnepes 6bin
cam metoa: PydduHu Hawen npaBunbHy0 CTpaTernto, oH NpocTo
Ucnonb3oBan He COBCEM NPaBWUNbHYIO TaKTUKY. [laHHbli npeamerT
HYWAANCA B CTpaTere, KOTOpbIA 6bia Bbl cnocobeH cKpynynesHo
CNeAUTL 33 MenbYanLuMM TaKTUYECKUMU MOMeHTaMu. U Takoi Ye-
noBeK Hawencs.

Mocne MHorux net ycepaHoro n cMupeHHoro cnywenns focnoay
Halemy B kauyecTBe Nactopa B ofHON U3 beaHenunx u Haubonee
YRaneHHbIx obnactet B ropax Hopseruu XaHc Marunac Abenb B
1784 rogy nowpanca BosHarpamaeHns. OH NoAy4Mn HasHaveHue B
NPuxop Mepcran, B6nn3u toxHoro nobepexss Hopeeruu, Hepane-
K0 o1 Ocno-dropaa. Mepcrag He 6bin B nonHom cMbiche ciosa 60-
TaTbiM npuxogom, HO OH Gbin HamMHOro Gorade Tex mecT, rae Abenb
"PonosegoBan paHblue. PUHAHCOBOE COCTOAHNE €rO CEMbU Pa3u-
TeNbHO u3mermnoch.
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B oyxoBHOM nnaHe 3afava nactopa Abens octaBanach ToM xe.
npucmarpusarth 3a NacTBOM W Npunaratb BCe ycuawa, 4tobbl erg
nogoneyHble 6biAK c4acTanBbl U gobpoaetenbhbl. Cam OH Npouc.
xoaun u3 obecneyeHHon cembu. Ero npages-aatyaHunH 6bin Kyn.
LLOM, TOpProBaBlIMM BeCbMa NPUOBLINLHO — OH OCYLLECTBAAN Mo-
CTaBKW AnA HopBexcKou apmuu. OTel, nactopa, TaKxe Kyneu, 6bin
anbaepmaHoMm B ropoae bepreH. XaHc 6bin HaTypow ropAoW, Ho
CKPOMHOW, HE CIULUKOM YMHbIM, HO 1 ONpeJeneHHo He AYPaKom y
ObIN rOTOB rOBOPUTL HAYMUCTOTY, HEro bl ITO MY HU CTOUNO.

Y1o6bl NOMOYL HEMMYLUMM M3 CBOErO NPUXOAA, OH Bblpalyy-
Ban y ce6a B oropoje HOBble BUAbl pacTeHWit: N€H, U3 KOTOPOro
Aenanu NonoTHO, a TaKkKe HOBbIN TN KOPHEN0A0B — 3eMAAHbIe
A6GNOKM, UHAYe M3BeCTHble KaK Kaptodenb. OH nucan CTUxu, He
}anen BpemeHu Ha cbop cBeAeHUN 06 UCTOPUM Kpas 1 XuA B Non-
HOM COrnacuu co cBOeW XeHoi Inusabert. [lom ero 6bin n3BeCTeH
TEM, YTO TaM BCErAa XOpoLUO KOPMWUAK, @ anKorona He noaasanu
HuKoraa. lMbAHCTBO ObINO OAHOW W3 rNABHLIX COUMANbHLIX NPO-
6nem B HopBeruu, u nactop TBepao Hamepesancs NoAaearb CBo-
et nactee NpUMep — BNPOYEM, OAWH pPa3 OH ABU/CA B LLePKOBb
NbsHBIM B CTENbKY, Aabbl NOKa3aTb CBOMM NPUXOXaHAM, B KAKOe
YHWU3WUTENbHOE COCTOAHME BNagaeT NbsAHbIA YenoBek. Y Hero 6b110
ABOe fieTelt — HeoOblYHO Mano Ans Toro BpemeHu: Joub Maprape-
Ta v cbiH CepeH.

Mapraperta H1U4YeMm He BbIgENANach, Tak U He BbIlNa 3aMyX 1
NpoXuna 60nbLIYI0 YacTb XU3HK ¢ poauTenamu. CepeH otamyancs
OT Hee BO BCeM: ObICTPbIN, 06M1aAaBLWINIA OCTPLIM U OPUTMHANBHBIM
YyMOM, OH TAroTen K Bbiciemy obuecrsy. Emy HegoctaBano cobpaH-
HOCTU 1 YyBCTBA J0Ara, NPUCYLLNX ero OTUy, U OH CTpagan oT ux oT-
cytcTBuA. Tem He meHee B Bbibope npodeccumn oH nowen no CTo-
nam otua, CTaB CHa4yana BUKapueM, a 3aTeM NAacTOPOM; OH XeHu/-
cs Ha AHHe-Mapu CumoHCeH, KoTopas 6bina fo4epblo apyra Cé-
MbWU, ¥ OTNPABUACA CY¥uTb B PuHHEN Ha toro-3anagHom nobepe
Kbe. “SIoAN TYT cyeBepHbl, HO MCNONHEHbI 3HaHWUA Bubaun, — MW
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can OH- — B NOAAEPKKY KAKAOMO OWMOOYHOTO MHEHUA OHU NPUBO-
g7 CCbUTKY HA HENPaBUbHO UCTONKOBAHHbIA 6OMeCTBEHHbI aB-
yret”. Tem He meHee paboTta emy HpaBunace.
B 1801 rogy CepeH nucan apyry: “Mowv gomaluHue pagocTyt He-
aBHO YMHOKMANCH: Ha TpeTUin AeHb PowpecTsa weHa nogapuna
mHe 3A0POBOTO cbiHa”. To Gbin XaHc Maruac. Ero 6pat Hunbe XeH-
puK NOABUNCA Ha CBET N1€TOM 1802 roga. C nepBoro cBoero AHs
HuNbC CTPaAan NIoXum 3RoPoBLEM, 1 MaTb NPOBOANIA MHOTO Bpe-
meHM, YXaXuBas 3a HuMm.

Tem BpemeHem B EBpone pocno Hanpaxexue, U o6bejuHeH-
Hoe rocyAapcTeo Hopeeruu 1 [laHnmn 0Kasanoch 3axarbiM MeXay
(naBHbIMW LEHTPamn BOEHHOW cunbl — AHrnuein n ®paHuyuen.
HanoneoH }enan NoCTaBuTb ero Noj CBOU 3HaMeHa, TaK 4To Kor-
pa bputaHua 3aknioduna cows co Weeunein, Hopserua—/laHus
BHE3aNHO CTana NpPOTUMBHMKOM BpwTaHuu, HemeaneHHO npea-
npuHABLIEN BTOpXeHWe. Yepe3 Tpu aHA Hopeerna—[laHua kanu-
Tynuposana, 4tobbl cnactu KoneHraren ot paspyweHus. Mo3a-
Hee, Koraa Bnactb HanoneoHa ctana ocnabesarb, ero npubnu-
MeHHbIn HaH-batuct bepHagotT ctan Koponem Weeunn. Mocne
TOro Kak Hopseruto nepeaanu nog s8nactb Lseuuu, HopBeKCKNA
napnameHt — CTOPTWHI — 6bIn BbIHYXAEH NpU3HaTL bepHagoTtTa
CBOUM MOHapPXOM.

T0P

B 1815 roay o60ux manbunkos otnpasunu B KadeapanbHyio Wwxo-
ny 8 Ocno. Yuurenb marematuku no umenu MNetep bagep npuHag-
Nexan k Tomy TMNy yuuTenen, KoTopble CTUMYIMPOBANU CBOUX y4e-
HUKOB nocpeaCcTBOM TAMENbLIX PU3NYECKNX HAaKa3aHWiA. Tem He Me-
Hee 06a manbumKa yunancs xopouuo.

3atem, B 1818-m, Bajep Tak U36Un OHOTO M3 CBOMX Y4eHM-
K08 — china genytata CropTutra, — YTo Manbyuk ymep. HeseposT-
Ho, Ho bagepa gaxe He oTaany nog cys, a NPocTo 3amMeHuUnu Apy-
PUM yuntenem matematinkum no Mmenn BepHT Xonm603, KOTOPbIN A0
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Toro 6bIn accucteHTom y npodeccopa NPUKNajHON MateMartuyy
Kpucrotepa XaHcreeHa. 310 cobbiTe 03HAMEHOBANO PeLLnTeny.
Hbli NOBOPOT B MAareMaTU4eCcKoi Kapbepe Hunbca, NOTOMY yrg
Xonm603 N03B0AAN CBOUM Y4eHUKam pa3bupatbca ¢ MHTepecHbimy
3aja4amu, BbIXOAALMMY 3a Pamkm 06biuHON Nporpammel. Hunbey
paspeLlunamn B3ATb KNaccmyeckune y4ebHUKN, Cpeamn HUX — HEeKoTo-
pble KHUrK Jinepa. “C 3TMX nop, — nucan nosgHee Xonmbo3, —
[Hunbc] Abenb noceawwan ce6s matematvke C MaKCMManbHbLIM PBe.
HUEM U XenaHvem u gobueancs nporpecca B CBOWX 3aHATUAX co
CKOpOCTblo, M306nMyaBLLei reHna”. Bckope nocne OKOHYaHug
wKonbl Hunbc ybeaun cebs, 4To OH pelunn ypaBHEHUE NATON cre-
neHu. Hu Xonm603, HU XaHCTeeH He CMOTW HauTu OWKNBKHU, TaK YTo
OHW OTNPaBW/N €ro BbIYMCAEHUA U3BECTHOMY AaTCKOMY MaTemary-
Ky PepanHaHay [lereHy Ha npeaMeT BO3MOXHON nybankauuu pa-
6otbl [laTcKo akagemmuen HayK. [lereH Take He Hawen ownbok s
pabore, Ho, 0bnafas Hemanbim ONLITOM U 3Has, 4To BCAKOe OblBa-
eT, nonpocun Hunsca nogpobHee NpoBeCTU BLIYMCAEHUA B NPUMe-
HEHWN K HEKOTOPbIM KOHKPETHbIM npumepam. Hunbc 6bICTpo no-
HAM, YTO rAe-TO 3aKpanacb owWwmnbKa; oH BblN PacCTPOEH, HO UCTbI-
ThiBan obneryexue oTToro, YTo €My He Aanu BbICTaBUTL cebs Ha no-
cMeluuiye, ony6aMKoBaB OWKNOOYHBIN pe3ynbTar.

Yecrontobue CepeHa B COeAMHEHWUN C OTCYTCTBUEM 3APABOrO
CMbICNIa NPUBENO K HenpuaTHbIM nocneactsuam, OH BbiCTynuA €
3afBNeHMEM, B KOTOPOM 06BUHAN ABYX uneHoB CTOpTWHra B He-
CNpaBeAnMBOM 3aKNIOYEHUN B TIOPbMY YNPABAAIOLLErO MeTannyp-
rMYECKMUM 3aBOLOM, NPUHAANENABLUUM OAHOMY W3 HUX. B pesynb-
Tare TakMx HanagoK Ha UX penyTauuio NOAHANCA WyM. Bcrope Bbl-
ACHUNOCH, Y4TO YNPABAAIOWUIA He Bbi3biBan gosepus, Ho CepeH 0T
Kasanca u3BuHATLCA. Bnas B genpeccuio, HeCYacCTHbIA 3anun U B
KOHUe KOHUOB gonuncs go cMeptu. Ha noxopoHax sgosa CepeHd
AHHa-Mapu Hanunacb A0 TAKOro COCTOAHWA, 4TO 3atalimna B No°
cTensb ceoero mobumoro cayry. Ha cnegyiolee yTpo, Koraa K He ¢
BU3UTOM NPULLAK ODULMANBHBIE NOCETUTENM, OHA NPMHUMANa UX B

| U3H CTI0APT | NCTUHA N KPACOTA |



{ 139

nocTent, nexa pagom co cBoMM NoOOBHUKOM. “BegHbie manbym-
xi, MHE 1X Hanwb”, — nucana ux TeTKa.

B 1821 rogy Hunbc 3akoHunn KadeapanbHyto Wwkony u otnpa-
gunCA CAaBaTb BCTYNUTENbHbIE 3K3aMeH B yHUBepcuTeT Xpucrua-
v (HbiHE 0cno). OH noay4un MaKcUmanbHble OLeHKM No aputdme-
MKe ¥ TEOMETPUM, @ TaKiKe XOpoLlMe OLEHKM Mo ocTanbHoM mare-
MaTvKe, HO N0 BCeM APYrm npeAMeTam BbICTynuA yacHo. OH Gbin
renepb OTYaAHHO BefeH, No3TOMy NOAAN NpolueHne o NpeAoCTas-
ey emy GecnnaTHoro unba 1 Apos Ans otonneHus. OH TaKme
bITNCA NONYYMTL Cy6Cramio, NOKPLIBAILLYIO PACXOAbl Ha NPOXN-
gaHWe, U HeKotopble 13 npodeccopos, pacno3Has ero Heobbly-
Hble cnocobHoCTH, cobpank AeHbry emy Ha cTunexauio. Monyuus
TaKylo NoaAepxKy, Hunbc noceatun ceba matematvke u peleHnio
ypaBHEHWs NATOM CTeneHu, Ha ITOT pas Cepbe3Ho HamepeBaaCh
06paTTh B yCnex CBOIO HeyaauHyto NepByio NOMbITKY.

B 1823 rogy Hunbc pabotan Hag anAUATUYECKMMU VHTErpanamm —
obnacTbio aHanu3a, KOTOpoW NPeACToANo CTaTb CambiM AONTOBeY-
HbIM NAMATHUKOM CBOEMY CO3[aTeNto, NPEeBOCXOAALMM NO BaXKHO-
€1 paxe ero paboTsl No ypaBHeHuam natoi crtenenun. OH nuiTanca
TaKKe fokasatb MocnegHiow Teopemy Pepma, Ho He CMOT HaWTu
HW JlOKa3aTenbCTBa, HU ONPOBEPIKEHUSA, XOTA €My yAanocCb NoKa-
3aTb, YTo NpuUmMep, ONPOBEPralolLnii yTBEPKAEHNE TEOPEMbI, MO-
KET N0ABMTLCA TONLKO B 061aCTU NOUCTUHE TUFAHTCKUX YUCen.
Jletom Toro ropa oH otnpasuncs Ha 6an, NO3HAKOMUACA Tam C
MOnoaoit eHwWMHON 1 Npurnacun ee Ha taHed,. Mocne HeCKONbKNX
HeYAauHbIX NonbITOK HayaTb 06a OHW Pa3pPasnMANCh CMEXOM — HU
OAVH 13 HMX He MMen HM Maneiilwero NpeAcTaBneHNa O TOM, Kak
TaHUyioT, eHuwmuHy 3Bam Kpuctun Kemn, Ho BCe HasblBanu ee
Pennn; ona 6bina AOUEPLIO BOEHHOTO MHTeHAaHTa. Kak 1y Hunb-
€3, Y Hee He BbIN0 AEHET, U HA KM3Hb OHA 3apabarbiBana YacTHbl-
M1 ypokamu no scem npeametam — OT PYKOAENMA A0 eCTeCTBEeH-
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HbIX HayK. “OHa HEKPAcCKBa, Yy Hee Pbine BONOCHI U BECHYLWKMU, Hg
OHa yyaecHas AeByllKa”, — nucan Hunbc. OHM nonobuamn Apyr
apyra.

3TN cobbITUA CTUMYNUPOBANK 3aHATUA Hunbca matematukop,
Bnve K koHuy 1823 rofa OH JOKAa3an HEBO3MOMHOCTb pellleHus
ypaBHeHUA NATON CTENeHW — NpUYeM B OTMYME OT Mpolleiierg
YyTb MUMO Lenu BbicTpena PydduHm oH He npomaxHynca. [lokasa.
TeNbCTBO, CTPATerWs KOTOPOro Oblna CXoma € WUCNob30BaHHO
Pyt duHK, Ho TaKTUKA coBeplieHHee, He coaepxano npobenos,
McxoaHo Hunbe He 3Han o paborte PydduHu. Bnocneactenm oH Ha-
BepHAKa 4omKeH Obln ¢ Hel NO3HAKOMUTBLCA, NOCKONbKY YIIOMUHa-
€T 0 ee HenonHoTe. Ho gaxe Hunbc He cMor TOYHO yKa3aTb TO MecTo,
rae B goKasartenbcTBe PydduHu Tannace Ablpa, — U 3TO HECMOTpS
Ha To, YTO ero MeTOJ OKa3anca PoBHO TeM, YTo TPeboBaNoOCh Ans
3a/le/1IKn 3TON Ablpbl.

Hunbc n Kpennu otnpasgHosany noMonsKy. Ytobbl MEHUTHCA Ha
cBoelt Bo3nobneHHon, Hunbcy Hago 6bino nony4uts paborty, a 3to
03Hayvano, yro Tpebosanock NpU3HaHWE ero TaNnaHToB CO CTOPOHbI
Befyu{MX eBponeicHnx matematnkoB. Onyb6nnKoBaTL CBOKO TEOPUIO
Ob110 6bl HEAOCTATOUYHO: MefiBEAsA CIeA0BAN0 0BUTL B €ro bepnore.
A ans atoro TpeboBanach HeKoTopas CyMMa AeHer Ha nyTelecTBus.

[locne AnWTENbHLIX NEPeroBopoB YHUBEPCUTET XpUCTUAHUM
cornacunca npeaocTasnTb HUabcy A0CTaTouHO CpeacTs, YTobbl OH
CMOT OTNPaBUTLCA C HAy4HbIM BU3UTOM B [Tapu, rae emy npeacro-
AN0 BCTPETUTLCA C BEAYWMMM MATEMATUKaMU MUPOBOTO YPOBHSA.
[OTOBACh K Noe3fKe, OH peLln, 4To emy noHaaobaTca neyartHble
3K3eMNAaApbl ero nyywei paborsl. OH nonarasn, yto AoKasarenbCr
BO HEBO3MOXHOCTY pelleHns ypaBHEHUA NATOW CTENeHy npon3Bse-
AET Bneyatnexune Ha dhpaHLy3CKUx Konner. Ho, K coxaneHuto, BCe
ero pabotbl 661N M3AaHbI NO-HOPBEMCKW, B MANOU3BECTHOM XYP-
Hane. Mo3Tomy oH peLunn, 4To Heo6XoaMMo YacTHbIM o6 pasom 13-
AaTtb CBOIO paboTy No Teopuu ypaBHEHU B nepeBoae Ha hpaHuy3-
CKuin. 3arnaBue ee 3By4ano Kak “Memyap no anre6panyeckuM
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apHEHVAM, B KOTOPOM OKA3aHa HEBO3MOXHOCTb pelueHns ob-
yero ypaBHeHus nAToi cTenenun”. Ytobbl CIKOHOMUTL HA pacxopax
0 M3AAHNIO, HunbC OCTaBUN NULLb BbIKVMMKY M3 CaMOro Cyulect-
geHHOTO B CBOEM METOAE, TaK UTO MedaTHblit BApUaHT yNoKuncs
gCero MUb B LIECTb CTPaHMU. 370 6bINO KyAa MEHbLUE NATUCOT, Ha-
aucaHHbIX PydduHu, Ho B MaTemaTuKe ObiBaloT ciay4au, Koraa
kpaTHOCTb CKOpee 3aremHaeT ugen. Llensin pag nornvyeckmx pera-
jeit — KOTOpble B 370N 06/1aCTV UrpaNnu onpesensiowylo poib —
ApUWAOCk OCTaBUT 33 6opTom. Pabora npeacrasnsna cobont Ha-
6pOCOK, @ He J0Ka3aTeNbCTBoO.

HuAbC OTKPbIN €€ coBamy “MatemaTrku B Lie/IoM 3aHUMANNCh
3apayeil HaxonaeHus obuiero meToaa Ans pelweHus anrebpanye-
CKUX YPABHEHUMN, N HEKOTOPbIE U3 HUX NPeANPUHUMANY NOMbITKN
[0Ka3aTb, HEBO3MOMHOCTb TAKOTO peleHus. Mo3Tomy a cMeio Ha-
[eATbCA, YTO MaTeMaTiKu BNaroCKNOHHO BCTPETAT 3Ty CTaTbio, KO-
Topas CTaBUT CBOEV LEeNbI0 3an0NHNTL npoben, CyuecTyiowWnin B
TeopuUM ypaBHeHWA”. Hapexpaa okasanach 6ecnnogHoi. Xots emy
yAaN0Cb NOCETUTb HEKOTOPbIX MaTeMaTUKOB B lapwie 1 3apy4unTh-
CA UX COrnacuem B3rMAHYTb Ha €ro CTaTblo, apryMeHTaLuma B Hew
6bia HAaCTONbKO CKaTOi, YTO GONBIMHCTBO, BEPOATHO, HALLAK ee
HenpurogHoi Ana noHMMaHus. faycc He BbIBPOCUN CBOV 3K3emn-
NAp, HO TaK M He NpoYen ero — Koraa CTathid HAWAWM nocne ero
CMepTH, CTpaHMLbl B HEN OCTAaBaNUCh Hepa3pe3aHHbIMM.

MNo3aHee, GbITb MOXET 0CO3HAB CBOI OWMBKY, Abenb ony6nu-
KOBan Asa pa3BepHyTbIX BapuaHTa CBOEro A0KA3aTeNbCTBa, NpUBe-
AA B HUX Gonblie noapobHoCTei. Y3HaB K 3Tomy BpemeHu o pabo-
Tax Pycdunm, o nucan: “lNepsas nombiTKa JOKa3aTenbCTea He-
BO3MOMHOCTH anre6panyeckoro peteHns obuiero ypasHeHus Gbl-
713 npepnomena matematikom PydduHu; Ho ero Memyap HacTosb-
KO Tbynen ans noHumarus, 4to cyauTs o BEPHOCTU €ro aprymeHTa-
UMM Henerko. Mre NpPeACTaBNAETCA, YTO €ro PacCyMAeHUs He BCe-
"Aa YROBneTBOpUTENbHBI”. HO, KaK 1 BCe OCTanbHbIE, OH He yKasan,
Mo4emy mento.
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Pydbduun v Abenb usnaranu xof cBoei Mbich Ha GopmanbHowm
MaTeMaTV4yeCcKOM A3blKE CBOEIo BPEMEHU, KOTOPbIV HE OYeHb Xo.
poLLO noaxoaun ana Tpe6oBaBLIErocs UM CTUAA MbliuneHus. Mare.
MaTuKa 1Mena Toraa Aeno rMaBHbiM 06pa3om C KOHKPETHBIMU, Ya.
CTHbIMM MAEAMM, TOFAA KaK KoY K TEOPUU YPABHEHWN COCTOUT g
nepesoje paccyxaeHuin B 6onee obume TepMUHbLI — T€, KOTOPbIg
OTHOCATCA K CTPYKTYpPaMm W NpoLeccam, a He K OTAeNbHbIM Bellam,
Takum o6pasom, Ux Maeu 6o CNOXKHbI ANA COBPEMEHHWUKOB Mg
TOW NPUYKHE, YTO BLIXOAMNMN 338 PAMKU MATEMATUYECKOTO A3blKa,
Ho pawe pnsi COBPEMEHHbIX MAaTEMATVMKOB UCMO/b30BaHME TEPMU-
HONOTVM TOTO NepuoAa 3aTpyaHMNO Obl NOHUMAHWE.

K c4acTbio, OCHOBHbIE MOMEHTbI MX aHaNN3a MOXHO YXBaTUTh,
UCNOonb3ya apxuUTeKTYpHylo meTadopy. OauH us cnocobos npepacra-
BUTb cebe NoyTH-aoKa3arenbcTeo PyddbuHu, Kak 1 nofHoe foKasa-
TenbcTBo Abens, CocTouT B TOM, 4TOGbI NpeacTaBuTL cebe cTpou-
TENbCTBO GaLHu.

B 37011 6aluHe No OAHOM KOMHATE Ha 3Tae, NpuYem NecTHULa
CBA3bIBAET €€ C KOMHATOMN 3TAXOM Bbllle. B Kaxaon KomHare ume-
eTcs 60bLION MeLOoK. Ecnn oTKPbITL MeLwOK, OTTyAa pa3nertanTcs
MUNAVOHBI anrebpanyeckux hopmyn, 3anonHAs Becb 3Tam. Ha
nepeblil B3rnAg y 3Tux hopmyn HET HUKAKOW CneunanbHOm CTpyk-
Typbl, ¥ KAXKETCA, YTO WX CAyvaiHblM 0O6pasom noHagepranv u3
pasHbiX anrebpauyeckux TeKcToB. HeKoTopble hopmynbl KOpoT-
KWe, HEKOTOPble A/NMHHbIE; HEKOTOPble NPOCTble, HEKOTOPbIE WC-
KAOUUTENBHO cloxHble. [py 6onee TWaTeNbHOM paccMoOTpeHUH,
OAHAKO, Y HUX 0OHAPYKUBAIOTCA POACTBEHHbIE YepTbl. Dopmynbl B
Ka¥AOM MeLLKe MMeloT maccy obwumx cBoncTB. Y hopmyn n3 mew-
Ka 3TaXOM Bbllle apyrue obiuune ceoincrea. Yem Bolie no GaLHe
Mbl MOAHUMAEMCA, TeM Bonee CNOXHbIMU CTaHOBATCA Gopmynbl B
MeLUKaXx.

Mew oK Ha nepBOM 3Ta}e COAEPHUT BCe OPMyNbl, KOTOPbIE
MOXHO NOCTPOUTb, B3B KO3 DULUMEHTbI ypABHEHNA U CKNaAbIBaA
WX APYr C Apyrom, BblyuTas, YMHOMAsA, Aens — CHOBA W CHOBd
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(KONbKO YTOAHO pas. B mupe anrebpauyeckux hopmysn, Konb CKo-
o Bbl 3aanncb KoaddununeHTamm, sce atn “6e306MaHbIe” KOM-
guHaLMV NPUNAraloTCs, MOXHO CKA3aTb, NpaKTUYecKyu GecnaarHo.
Yrobbl 336paTbCa Mo AeCTHWLE HA 3TAX BbllE, HAZO0 B3ATh Ka-
Kyno-HM6Wlb dhopmyny 13 MetlKa v UCnonb3oBaTb ee ANs NocTpoe-
WA paduKkana. 370 MoweT 6biTb KBAAPATHbIN KOpeHb, KyOuueckui
KopeHb, KOpeHb NATON CTeneHn — KaKoi yroaHo. Ho popmyny, xo-
peHb KoTopoi Gepercs, HeOOXOAMMO BbIHMMATL M3 TOTO MeLlKa.
Bceraa OKa3biBaeTCA BO3MOMHbIM B3ATb KOPeHb p-i CTeneHu, rae
p — NPOCTOE YXACNIO, NOTOMY 4TO Honee CNOMHbIE KOPHU MOHO Mo-
CTPOMTb W3 NPOCTbIX, U 3TO NPOCTOe HAb/I0AEHME OKa3bIBAETCA HA
yAUBNEHNE MONE3HBIM.

WtaK, Bbl BbIOpany KaKOM-TO KOpPEeHb; Tenepb, NOAHABLUUCH Ha
BTOPOI 3Ta, Bbl HAX0AMUTE BTOPON MELLIOK, COAEPHMMOE KOTOPOro
MCXOAAHO COBNAAAET C COAEPKMMbIM MELLKA Ha nepBOMm dTame. Ho
Bbl OTKPbIBAETE MELLOK U LWBbIPAETE B HErO HOBbIN paguKan.

bopmynbl pasmHoxcaromea. Korga Hoil npuyanun csoi kosyer
K rope Apapar, OH noBenen BCemM CO3AaHUAM NAOAUTLCA U Pa3MHO-
‘Matbcs. Popmynbl B MeLLKe AeNnaioT Aawe HeyTo 6onbluee: OHU He
TONbKO MHOMATCA, HO M CKNAaAbIBAKOTCA, BbIYUTAIOTCA U AENATCA.
Yepes HECKO/bKO CEKYHS, TMXOPALOYHOW aKTUBHOCTM U3 MeLKa Ha
BTOPOM 3TaMe€ HAYMHAIT BblNe3aTb BCEBO3MOMXHble “Oe306ua-
Hble” KOMBMHALKKW, NOCTPOEHHbIE U3 KO3 DULNEHTOB ypaBHEHUA
¥ Hawero HOBOroO paaukana. o cpaBHEHMIO C MELKOM HA NEPBOM
3Taxe 3aecb MMEeTCA MHOMO HOBbIX (DOPMY/T — HO BCE OHY NMOXOXM!
APYr Ha Apyra, NMOCKO/NbKY KaXAana BKIOYAET B KayecTBe HOBOWA
KOMNOHeHTbI Hal paguKan.

Byaem aeincreoBath TOUHO TaK e, YToBbl NOAHATLCA HA TPETHIA
3Ta. CHoa BhIGMpaem HeKoTopyio hopmyNly U3 HOBOMO MELKA —
CTPoro ogHy — 1 cTPOMM HOBbIN pafmKan, n3sneKas KopeHb HeKo-
Topo (npocroi) creneHu U3 31oit hopMynbl. Tawnm HOBbIA paau-
Kan no nectHuue Ha TpeTit 3Tk, 3acOBbIBAEM €0 B MELIOK U
¥aem, noka thopMyNbl UCNONHAT CBOWU BpayHble urpsbl.
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N 1aK panee. Kaiblil HOBbIN 3TaX O3HAYaET HOBbIA PaanKan,
1 B HOBOM MelLLIKe NOABAATCA HoBble (hopMynbl. Ha KaXAoM Wware
BCe 3T copmynbl CTPOATCA U3 KO3 HUUNEHTOB, K KOTOPbIM fo-
6aBneH Kakoin-nubo paauKan u3 Yyucna Tex, YTo 6blIv NOCTPOEHY,
paHee.

HaKoHel Mbl Ha BepxHem 3Taxe bawwHu. Muccus BbinonHeHa,
NCXOAHOE YpaBHEHMe pelleHo B PaauKanax — npu ycnoBuw, Yto,
ollynas MELWOK Ha yepjake, Mbl HalNAeM Tam NO KpakHen mepe
OAMH U3 KOPHEN HaLlero ypaBHeHMUs.

MoaobHbIX balieH MOMeT 6biTb MHOrO, B 3aBUCUMOCTY OT Bbl-
H6upaemblx Ha Kawzaom ware dopmyn U pagnkanos. bonblMHCTBY
06MaHbIBAIOT HALLW OXWAAHWUA M TaM HE HAWTU U HAMEKa Ha UCKO-
MbI/ KOPeHb. HO ecnn MUCCUA BbINonHMMA, eCau HekoTopas dop-
My/ia, NOCTPOEHHAA M3 NOC/ieoBaTeNbHbIX PaaUKanoB, AAET pe-
WweHuWe, TO HA YepZaKe B COOTBETCTBYIOULe BaluHe AeACTBUTENBHO
Hanpetca KopeHb. 60 dhopMyna B TOYHOCTM FOBOPUT HAM, Kak
nofy4nUTb 3TOT KOPEHb, NOCNeA0BaTeNbLHO A0DABNAA paAWKans.l.
[Opyrvmu cnoBamu, oHa coobulaeT Ham, KaK UMEHHO MOCTPOUTL
HaluHio.

B TepMuHax Takux 6alweH MOXHO MHTEPNPETUPOBATL Kiaccuyec-
Kue pelleHus ypaBHEHUN TPETbEN U YETBEPTOW CTENEHEN U Aaxe
BaBU/IOHCKOE pelleHne KBaAPaTHbIX YPaBHEHWA. HauHem ¢ Kyou-
YeCKOro ypaBHEHUA, MOCKO/bKY OHO YXKe AOCTAaTOYHO CIOXHO, YTO-
6bl 6bITb penpe3eHTaTMBHbLIM, HO elle AOCTaTOYHO NPOCTO, YTOOb!
0CTaBaTbCA HArMAAHbIM.

B 6awHe KapaaHo ToNbKO Tpu 3Taa.

MewoK Ha nepBom 3Tame coaepmut KoadduumeHTsl 1 Bce UX
KombuHauMK.

NectHuua, Beaywas Ha BTOpoOW 3TaX, Tpebyer uapneyeHwA
KBaZpaTHOro KOpPHA. BecbMa KOHKPETHOTo KBaApaTHOro KopHA W3
BMNO/MHe onpeaeneHHoln Gopmynbl U3 NnepBoro meluka. Mewox Ha
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gTOPOM 3TaXe COAEepHUT BCe KOMOMHaLMW 3TOro KBAAPATHOro
KOPHA U Ko3thPuuneHToB.

JlecTHMLA HA TPETUI 3TaX — HA YepAaK — TpebyeT Kybuyecko-
(0 KOPHA, MPUYEM CHOBA BMONHE KOHKPETHOTO. 370 KybuyecKkuit
KOpEHb 13 onpeaeneHHoi hopmynsl, BKAOYaKOLWen Ko3hduumneH-
7bl ¥ TOT KBAAPATHbIN KOPEHb, KOTOPBIN YXe UCNOb30BANCS, H4TOGbI
[OAHATBCA HA OAMH 3TaX. COAEPMHUT 1M MELLOK Ha YepAAKe KaKoN-
b0 KOpeHb Hawwero kybuyecKoro ypasHerus? [la, u foxasarenb-
cteo coctouT B hopmyne KapaaHo. Mogbem Ha baliHio yseHuancs
yCrexoMm.

patHa ®eppapy Bollie — B HEN NATb ITAMEN.

Ha nepBom 3TaXe, KaK BCeraa, B MELKE COAEPIATCA NPOCTo
kombuHaummn, cocraBneHHble u3 Koadduumnentos. Moagbem Ha
BTOPOM 3TaXK OCYLLeCTBAAETCA C nomoubio obpasosaHus 6e3o-
61AHBIX KOMOMHALMA 1 NoCneaylowWero U3snedeHns noaxoasauye-
ro KBaApaTHOro KOpHA. Ha Tpetnii 3tam BegyT B3saTue 6e306uma-
HbIX KOMOMHAUWA U, Aanee, V3BNeYeHNe NOAXoAALLero Kybuyec-
KOro KOpHsA. Ha yeTBepTbil — cocTaBneHve 6e306uaHbIX KOMbU-
Hauuit 1, Aanee, U3BnedYeHne NOAXOAALLErO KBAAPATHOrO KOPHA.

Keaapar-
HbINA
KOpeHb

KBajpar-
HbId
KOpeHb

Kybuuec-
Kuit
KOpeHb

C j KBappar- KBagpar-
HbIfA Hbl#
KOpeHb KOpeHb

Basunonckan 6awwnn 6awHa

6awus KapaaHo ®deppapu

Pelwenne KBaapuKu, KyBUKM N KBAPTUKH.

Ky6udec-
KW
KOpeHb

KBaapar-
Hbl#
KOpeHb
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HakoHeu mbl fobrpaemca A0 NATOro 3Taya — YepAaKa, — CoCTap-
nas 6e306MAHbIE KOMOUHaUMK 1 6epa 3aTem NOAXOAALWMIA KBag-
paTHblt KOpeHb.

M BOT — MeLIOK Ha YepAaKe feNCTBUTENBHO COAEPHMUT TO, YTo
Mbl UCKaNW, — HEKWI1 KOpeHb ypaBHEHUA YeTBepTON cTeneHn. Pop.
myna ®eppapu cHabxaeT Hac MHCTPYKUMAMKU MO NOCTPOEHUIy
MMEHHO HYXHOW BaluHu.

BaBunoHckas 6aluHs, KoTOpas pelaeT ypaBHeHWe BTOpon
cTeneHu, TaKKe NoAXoAWT nog 3Ty metacdopy. Ho oHa oKa3biBaert-
A yKopoyeHHol 6aluHen Bcero ¢ AByMA 3Taxamu. Mewok Ha nep-
BOM 3TaM€ COAEPIUT NPOCTO KoMOWHAUMM KO3dduULUMEHTOoB,
EAVHCTBEHHBIW, TWATENbHO BbIOpAHHbBIN KBAApaTHbIN KOPEHb Be-
JET Ha OAWH 3TaX Bbllle — yXe Ha YyepaaKk. BHyTpu 3Toro metuka
UMEETCA KopeHb KBAZPaTHOro ypaBHEHUA — B LeNCTBUTENbHOCTH
o6a ero KopHa. 06 3ToM Ham roBopuUT BaBMNOHCKaA npoueaypa
pelleHuns KBaApaTHbIX ypaBHeHUA — (opmyna, KOTOPOi Hac yuu-
AV B WKofe.

A yTO e HacyeT ypaBHEHUA NATON cTeneHn?

Mpeanonoxum, 4to hopmyna ans pelleHns KBUHTUKW B pagu-
Kanax Ha camom jene cylecrsyet. Mbi He 3HaeM, KaK OHa BbIrna-
AWT, HO TEM He MEHEE MOXEM MHOroe O Hell CKasaTtb. B yacTHocTy,
OHa J0/MKHA COOTBETCTBOBATL HEKOTOPOIA BaluHe. Hazosem 3Ty ru-
noTteTnyeckyto batuHo 6aluHen Adens.

B 6awHe Abens mornu Obi ObiTb COTHU 3TAXEN, @ NECTHULbI B
Heil Mornu Bbl CofepaTs BCEBO3MOMHbBIE paanKanbl — KOPHW 19-1
cTeneHu, 37-i creneHn u 6or 3HaeT Kakoi eule. Bce, yTo Ham n3Be-
CTHO HaBEpHAKA, — 3TO YTO MELLOK Ha NEePBOM 3TaXe COAEPHMUT UC-
KntounTenbHo 6e306uaHbie KombuHaymm ko3dbuumnerTos. Mbl A0
BEPYMBO nonaraem, YTo Ha Yyepgake, rae-1o 3a obnakamu, meeT
CA MELIOK, COlePHalLNI HEKOTOPbI KOpeHb ypaBHeHWA NATOM
cTeneHu.
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3aAaAnMMCA BONPOCOM, KaK 3abparbcs
gsepx No balke; marematvka rosoput
yaM, YTO VIMEETCS TONbKO OAMH €nocob
OAHATBCA Ha BTOpON 3Ta. Hajo B3sATH 6
0AMH ONPEAENeHHbIA KBAAPATHBIN KOPEHb.
[pyroro NyTV HaBepx Her.

BnpoyeMm, He cOBCEeM TaK. Mbl Moru
6bl 6paTh BCEBO3MOMHbIE APYrie KOPHM
4 NOCTPOUTL OTPOMHYIO, BbICOYEHHYIO .
gawHio. Ho 4yTobbl Ha 4Yeppake Takoii Her
GalWHN HAaXoanCa KopeHb, Heobxoanmo, 6 voagpar
4T06bl HEKOTOPLIA 3TaX COOTBETCTBOBAN Kopens
TOMy CaMOMy OnpejeneHHOMy KBaapar- BawHs
HOMY KODHIO, KOTOPbINl 51 UMEI0 B BUAY. Abens
W HU OAVH ¥3 NpeablayuiMX 3Taxen He Mouemy ypasHesve
NOMOXET Ham A06paTbCA A0 YEPAAKA;  natoit crenem
CTpOWUTENbCTBO OYAeT NWlb NYCTOW Tpa-  Hepaspewwmo.

TO BpemeHW u paeHer. Tak 4to ntoboi
BMEHAEMbIV CTpouTeNb 0653aTeNnbHO HaYyHEeT MMEHHO C 3TOro
KBaApaTHOrO KOpHA.

Yto TpebyeTcs, uTo6bl NOAHATLCA NO NECTHULE HA TPETUM 3TaW?

Ha TpeTuit 3tax nectHuubl Hem. MoxHO 3abpaTbCs Ha BTOpo
3Tay, HO TaM Mbl W 3aCTpsiHeM. M ecim HeNb3A NOAHATLCA Ha Tpe-
TR 3Ta Hallei Boobpamaemon GaliHu, TO 3aBeOMO Henb3s f0-
6patbea 40 YepAaKa U HaNTM Tam B MeLLKe KOPeHb.

OaHum cnosom, bawHv Abens He cyuiectsyeT. Bce nonbitku
NpeKpauwaTca, Koraa Mbl ynupaemca B OETOHHbLIA NOTONOK Ha
BTOpom 3Tame; WM, BO3MOMHO, MMEETCA HeKoTopas Gonee
CNOXHO opraHM30BaHHaA CTPYKTYPa C MHOXECTBOM HWUKOMY He
HYXHbIX 3Taen, rae Mbl B KOHLEe KOHLOB ynMpaemca B 6eToH Tou-
HO Takum xe 06pa3om 1 No TON Xe Camoi npuymrHe. IT0 U AOKa-
3an Pydhhunu, ecnm He cumTaTb OAHOMO TexHWYecKoro npobena.
Tpy6o roBOpsA, OH HE CyMen 40Ka3aTb, YTO €C/M Ha YepaaKe Wu-
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ByT 6e306MaHbIe KOMOUHALMYN PAAUKANOB, TO U CAMY PaAvKany,
HUBYT TaM Xe.

Joka3atenbctBo PydduHu u bawiHa Abens UMeloT BbipaXey.
Hoe cxoacTBO. Ho, ncnonb3ys 6alwHu, Abens yayywnn Taktuky Pyg-
bVHM 1 3aKpbIN OCTaBaBLUYIOCA Tam Ablpy. BmecTe oHM aokasany,
YTO HeT HUKAKOU paavKanbHol HaluHu, no3Bonsioulen Lobpartbes
0T KO3(h UL MEHTOB YPABHEHWA NATOMN CTENEHU K €70 KOPHAM. B ne-
peBofie C apXUTEKTYPHOTO 3TO 3HAYMT, 4TO HeT hopMynbl ANA KOp-
HA YpaBHEHWA NATON CTENEHU, CIOKHOCTb KOTOPOW OrpaHUYUBaeT-
cA paauKanamu. PewwuTb ypaBHeHUe NATON CTENEHW B paanKanax
HEBO3MOXHO, MOA06HO TOMY KaK HEBO3MOXHO 3abparbes Ha Jlyny,
M0 o4Yepenu BCTaBasa ApYr ApYry Ha nneuu.

Poxpaectso 1828 roga Abenb nnaHWpoBan NpoBecTy y CBOUX CTa-
pbix Apy3ei KatapuHbl u Hunbca Tpewwos Bo ®ponarpe. OH coby-
pancs HasectuTb Kpennu, wusliyto Henoganeky. Abenb He oueHb
Xxopouwo cebs YyBCTBOBa, ¥ €ro Bpay Obi1 NPOTUB 3TON NOE3AKMU.
B nucbme K were Kpuctodepa XaHcreera VloaHHe KatapuHa nuca-
na: “Ecnm 6ol Bbl ObiW B ropofae, OH, noxanyi, cornacuncs 6ol oc-
TaTbcA. HO OH cTapancs CKpbITb, HACKONBKO CEPLE3HO OH HA CAMOM
Aene 6oneH”. B cepeaviHe aekabpa Abenb Hanpaeuica so Ppo-
NaHA, IKUNUPOBABLUKCD TaK, YToObl NPOTUBOCTOATL 3UMHEN CTYKE.
OH npu6bin TyAa 19 Aekabps, 3aKyTaHHbIA BO BCIO HANMYeCTBOBAB:
LWyt0 Y HEFO OfEXAY, BK/IOYAs HOCKM, KOTOPble OH HATAHYN Ha py-
K. HecmMoTps Ha npucTynbl Kawna u o3Hoba, B MateMatMyecKom
nnaHe OH MOLLHO NPOABUrancs Bnepes; B fome Tpelos emy HPa-
BMNOCH PaboTaTh B FOCTUHOM B OKPYIEHUN uX AeTeit. OH nio6mA UX
obulecrso.

Abenb He oCTaBAAN NONLITOK HANTU NOCTOAHHOE MecTo paboTb-
[laxe ero BpemeHHan JONKHOCTL B XpuctnaHum 6bina nog Bonpo-
com. Mocne PowzaecTBa OH COCPEAOTOYMA YCUAUSA Ha TOM, 4TOOb!
nonyunto paboty B bepaure. MocpeacTBOM 3aKyNUCHON AMNAOME"
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am €ro Apyr Asryct Kpenne cymen y6eauts Otaen obpasosaHus
c03paTh Marematnyeckuin MHCTUTYT 1 HajeaNCA YCTPOUTb Aeno Ta-
KM o6pa3om, 4tobbl Abenb cTan Tam ofHUM K3 npodeccopoB. OH
pofly4M NOAAGPIKY OT TaKOTO Hay4HOro CBETUNA, KaK AneKcaHap
(OH [ymb60nbAaT, a TaKKe peKomeHaaLwio ot faycca v ele ofHy ot
Mpmeua-Mapm JlewaHpapa, BuaHoro yneHa PpaHuy3cKon axkape-
wnu. Kpenne yb6exaan murucrpa obpasosanus, uto Abenb byaet
pap 3aHATb AOMKHOCTL B BepauHxe, Ho 4TO AeiicTBOBATL Cneayer
bICTPO, NOCKONbKY ABens XOTAT NpUrnacuTb U B Apyrue Mecra, B
ocobeHHoCTH B KoneHrareH.

Abenb cobupancs yexatb u3 @ponataa B Ocno 9 aHBaps, Ho
npuUCTYNbl Kawsa 1 03Ho6a ycuanaucb, v oH npoBoann Gonb-
Wwylo 4aCTb BPEMEHW, OCTaBasnCh B CBOeN KomHate. Kemnbl, ero
fyaylme pPOACTBEHHWUKMN CO CTOPOHbI HEBECTI, CUNbHO obecno-
KOMNWCb. YTPOM TOrO AHSA, KOTAA OH Npeanonaran yexatb, y Abe-
NA HAYaNCs OYeHb CUNbHLIN KAllenb C KpoBOXapKaHbeM. B fom
HeMeANEeHHO Bbl3BaAW CEMEWHOro Bpava, U OH nponwucan no-
CTeNbHbIN PEXUM M NOCTOAHHDLIA yXxo4. Kpennv ctana UCnonHATL
ponb MeacecTpbl, U ee 3a60TIMBOE BHUMAHWE U pa3nuyHble ne-
KapcTBa NPUBENW K HEKOTOPOMY ynydileHuto. B TeueHue He-
CKONbKUX Hepenb AGenio No3BONMAM HEAONTOe Bpems CUAETb
Ha cTyne. EMy npuiwnoch 0TKa3aTbCsA OT BCAKMX 3aHATUW maTe-
Matukonm.

NexaHap Hanucan A6enio NMCbMO, B KOTOPOM PaccKasbiBan,
Kakoe BnevatneHue Ha Hero npou3penu paboTbl HOpBEXLUA Mo
AaunTuyeckum GyHKUMAM, U nobyxaan MoNoforo YenoBeka
onybankosath cBOE pelleHMe 3aja4M O TOM, KO ypaBHeHne
MOXHO pelwnTsb B pagnkanax: “fl HacTauBaiw Ha TOM, YTO 3Ta Ho-
BaA Teopua gomrHa NOABMTLCA B NeYaTH Kak MOXHO cKopee. OHa
Pocnasut Bac 1 Gyaer BCerna u BCEMW PaccMaTpUBaThCA Kak
Bennvaiiuee OTKPbITUE, KOTOPOE OCTaBaNoCh CAeNaTh B Marema-
T”'fe”- B 10 Bpems Kak HeKoTOpble BUAHbBIE MaTeMaTUKK NPOTUBO-
AelictBoBany nybnuKaumm ocHosononarawwmx pabor Abens —
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OAHM CO3HATENbHO, APYrUe — NPOCTO He NpuAaBas UM 6onbluorg
3HaYeHMA, — ero penyTauua cpeau Apyrux yueHoix 6bICTPO Haby.
pana cuay.

K koHuy deBpans 1829 roaa spay Abens NOHAN, YTO HAAEXK AL
Ha BbI30pPOBAEHNE HET U YTO Ny4llee, YTO OCTAETCA Aenartb, — 3Tg
no Mepe BO3MOXHOCTU CAEPXMBATL pa3sutue 6onesHu. Bpay no-
chan 6biBwemy yuutento Abens bepHty Xonm603 6tonneteHb 0 co-
CTOAHMW 340POBbA MONOAOIO YeNoBeKa:

“...Bckope nocne npubbiTUa Ha PponaHAaCKUA MeTanNYPrudecKui
3aBOf, OH CTan CTpajaTb OT TAXENOro npucryna NHEBMOHWUM, Co-
NPOBOXAABLIErOCA 3Ha4yWUTeNbHbIM OTXapKUBAHMEM, KOTOpoe
BCKOPOCTW NPeKpaTnnochk... OQHaKO XPOHUYECKUI Kalenib U 3Ha-
yuTenbHas €nabocTb BbIHYAWAM ero oCcTaBaTbCA B NOCTENW, U OH
no-npexHemy AomKeH cobnloAaTh NoCTenbHbIA pexum; Gonee To-
ro, eMy Henb3a NoABepraTh cebs BO3AEACTBUIO Maneilimx nime-
HEHWI B OKpYKaloLLen Temneparype.

Bonee cepbesHbIM NpeacTaBAAETCA TOT (aKT, YTO CYXOW Kallenb,
CONpPOBOMAAEMbIN ryyeit 6ONbIO B FPyAHON KneTke, ¢ Gonbluoi
AoNei BEPOATHOCTU YKa3blBaeT Ha CKPLITLINA rpyaHOMR BpoHxuans-
HbI TyGepKynes, KOTOPLIN BNOMHE MOXET NPUBECTU K FPYAHONM Ya-
XOTKe, K Yemy 0TYacTu pacnonaraeT ero KOHCTUTYUWA.

Beuay CToNb ONACHOr0 COCTOAHWA 340POBbA... KpalHe ManoBepo-
ATHO, YTO OH CMOXeT BepHyTbcA B Ocno 4o BecHbI. [lo Toro Bpeme-
HU OH GYeT He B COCTOSHUW UCMONHATL CBOW AOMKHOCTHbIE 068
3aHHOCTY Aaxe Npu camom GNaronpuATHOM TeyeHun bonesHu”.

Kpenne, nonyuus B bepnuHe 3tu nnoxue HOBOCTM, yABOMN CBO
YCWMA No YCTPONCTBY LOMKHOCTY Ana Abens, ybemaan HemewLKoro
MUHUCTPa, 4To ByaeT nonesHo nepesestn Abens B Gonee Tennbli
KNMMar.

8 anpens Kpenne otnpasun cBoOemy npoTexe NUCbMO € XOpo-
WWMU HOBOCTAMMU:
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«OTpen obpasoBaHWs pewwnn npurnacutb Bac B bepauH u npe-
AOCTaBUTb BaM JOMKHOCTb... B KaKom HavecTse Bbl byaerte pa-
6oTaTb U KaKoBO OyAeT Balle XanoBaHue, A BaM CKa3aTb He MO-
ry, NOCKONbKY Cam 3TOro He 3Halo. Al TonbKO cnewy noaenutbca
C BamMyt FMaBHON HOBOCTLIO; MOXeTe 6biTb YBEPEHbI, YTO Bbl Ha-
XOAUTECH B XOPOLWWX pyKax. becnokoutbcs o ceBoem 6yayuiem
gam 6onee Heyero — JOBEpPLTECH HAM U DyabTe yBEpEHbI B yC-
nexe”.

Ax, €cn Bbl BCe TaK M CNOXMUNOCh.

Abenb 6bin cavwkom 6oneH, 4tobbl nyTewecrtsoBaTth. Emy
npULAOCH ocTatbea BO Pponanae; HecmoTps Ha yxoa Kpensu, oH
gce 6onee u 6onee cnaben, a Kalenb ero CTaHOBUNCA BCe TANe-
nee. OH NOAHMMANCA C KPOBATU, TONbKO KOTAa MEHANMU NPOCTbI-
. MONbITABLWINCL HEMHOrO 3aHATLCA MaTeMaTUKoW, OH 0b6Hapy-
WA, 4TO He MOXeT nucatb. OH CTan pasaymMblBaTb O NPOLLAOM, O
cBoeit 6eJHOCTH, HO HE NOKa3blBan CBOUX YyBCTB TEM, KTO Ntobun
ero, 0 CAMOTr0 KOHLa CTapancb AOCTAaBNATb MM KaK MOXHO MeHb-
(e xnonor.

MoHaTtHO, yTo anA Kpennu 6bino BCe TpyaHee U TpyaHee CKPbl-
BaTb CBOE OTYaAHME OT MeHuxa. Mapw unu XaHHa nogmeHanu eey
ero nocrenu. YcunuBLIWACA Kawenb Abens He aasan emy Cnatb, U
CeMbA HaHANA CUAENKY, KOTOPAA yXaXMBana 3a HUM N0 HOYAM, YTO-
66l Kpennm morna HeMHOro nepeaoxHyTb.

Yipom 6 anpens, NpomeTasLwmMCh BCIO HOYb B CUAbHOW 6onu,
A6enb ymep.

XaHHa nucana:

“Bcio HoYb 5 anpens aaMnach ero TAKeNenwWwan aroHus. baume K
YTPY OH caenancsa cnokoviHee, a B 11 YacOB nepeg nonyaHem ucny-
CTUn cBoOW nocnepHuin B3pox. Mos cectpa 1 ero HesecTa 6binn C
HUM B 3TV nocnefHWe MrHOBEHUA U Habnloganu ero CoKOMHbIN
Nepexog B 06bATUA cMepTU”.

| TNABA 6. PACCTPOEHHbBIA BPAY W BONbHON TEHMA |



{ 152

Nate aHen cnycta Kpennu Hanucana cectpe KatapuHbl XaHcTeep!
feHpuatre PpuapuxceH ¢ NpPocbbof COOBWMUTL NEYaNbHYI Ho.
BocTb KatapuHe. “Mos gparouerHasn, ToNbKO AONT MOT 3acTaBury
MeHs NpocuTb 06 3ToM, M60 A BeckoHeyHo obsa3aHa Ballen cecr.
pe, dpy XaHcreeH. [ipoxateii pykoit 6epy A nepo, 4Tobbl Nonpo.
CUTb BaC COOBLMUTL eil, YTO OHa notepana npeaaHHoro, Aobporg
CbiHa, Ntobusiuero ee 6eCKOHeYHO”.

“Moii A6enb meprs! <...> fl noTepana Bce B 3Tom mupe. A Huyero,
HUYero He 4yBcTBYIO. [TPOCTUTE MEHA, A TaK HEcYacTHa, YTO He g
cunax bonee nucatb. Monpocute ee NPUHATE NPUNOKEHHYIO K
nuceMy nNpsagb Bonoc moero Abens. MoarotoBuTb Ballly CecTpy
3TOMY NOKOPHeNLe NPocuT Bac Bawa HecyactHaa K. Kemn”,

1 Kak moxHo noHaTs, ABenb 6onen v ymep B fome, rae xo3aikoi 6eina Katapuna o€
wos, a loaHHa XaHCTeeH — WeHa ero yuutens XaHcreeHa. (fpumey. nepes.)



FnABA 7
PeBoniouuoHep-HeyaauyHUK

aTemMaTvKu HevyacTo OblBaloT BCEM A0BONbHbI.

KaXaaa ycnewHo pelweHHas 3aAaya TONbKO CTaBUT HOBbie
gonpockl. Bckope nocne cmeptu Abens aaHHoe UM AOKa3aTensCr-
BO TOTO, YTO HEKOTOPbIe ypaBHEHWA NATOMN CTeNeHn HepaspeLlnmbl
B paAnKanax, Hayano nonyyarb npusHauue. Ho pabora A6ens 6bi-
na TofbKO Ha4yanom. XoTa HW 0AHa M3 NpeAblayLMX NONbLITOK pe-
WUTb 8Ce YpaBHEHUA NATON CTeNeHU He yBEHYANacb ycnexom, He-
KoTopble 0COGEHHO yMHble MareMaTuKu CMOTNU AOKasatb, YTo
onpejeneHHble ypaBHEHWUA NATON CTENEHU MONMCHO, TEM HE MeHee,
PewnTL B pagukanax. He TonbKo Te, ANA KOTOPbIX pelleHne ove-
BUAHO, Tuna x> — 2 = 0, OTKyAa X =3/2, HO 1 LOBONbHO HEOXMUAAH-
Hble, Hanpumep, X° + 15X + 12 =
0, — XOTA ero peweHne CAULLKOM CNOXHO, YTOBbI 34eCh ero Npueo-
AuTb,

Cospanace HenoHatHas cutyauua. ECAM HeKoTopble ypasHe-
H1A naToi crenenn paspewmbl, a Apyrve HeT, 4To TOrAa oTANYaeT
YPaBHenus ogHoro Tuna or apyroro? OTBeT Ha 3TOT BONPOC U3Me-
"M passuTie MaTeMaTUKM 1 MaTEMATUYECKOI thu3uku. Hecmortpa
Ha 10 410 oTRET BbIN nonyyeH 6onee 170 net ToMy Ha3ag, OH Npo-
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AOMKaeT NPUBOAUTL K HOBbIM BaXHbIM OTKPLITUAM. B petpocney.
TUBE BbLIMAAUT NPOCTO NOTPACAIOWMM, HACKONLKO AANEKO NpPocTy.
PaloTCA CNeACTBUA 0TBETA HA HEBMHHbIN BONPOC O BHYTPEHHEM yc.
TponcTBE MaTtematuku. PelieHne ypaBHeHUN NATON CTENEHU we
“Meno, No-BUAUMOMY, HUKAKMX NPAKTUYECKUX NPUMeHeHWI. Ecpy
HeKoTopas 3afayva B MHXeHepPHbIX HayKax unu acTpoHOMUM TpeBo.
Bana AnA CBOEro peleHuna ypasHeHUA NATON CTeneHu, BCeraa Ha-
XOAUNUCH YUCNEHHbIE METOAbI HAMTK OTBET C NObLIM Xenaemsy
YMCNOM 3HAKOB nocne 3anAToi. PaspewnmocTb — UAKN Hepaspe.
WMMOCTb — YpaBHEHMA NATOMN CTeneHu B paguKanax boina knaccy-
YeCKUM Npumepom “4nUCTON” matematvku, NpYMepom BOMPOCa,
334aBaemoro no npuUYnHam, KOTOpble MHTepecoBany maremary-
KOB, U TONbKO MX OfHUX.

KaK e cunbHO MOXHO owmnbatbCA...

ABenb 0bHapyMun NpenaTcTBue K pelleHuio onpeaeneHHbIx
ypaBHeHW NATON cTeneHu B paaukanax. OH CMOr goKasarb, YTo
3TO NPenATCTBME Ha CAMOM fiefie He NO3BONAET TAaKUM peLleHnAM
CylilecTBOBATbL MO KpaliHe# Mepe ANA HEKOTOPbIX ypaBHEHWI NATO
crenenu. Cneayowwui war snepes — 0Cb, BOKPYr KOTOPOM KpyTuT-
CA BeCb HaLW paccKas, — BbiNan Ha A0NI0 TOro, KTO TUaTenbHO CMO-
Tpen AapeHoMy KOHI0 B 3yObl 1 3aaBan BONPOCHI, OT KOTOPbIX Ma-
TEMaTUKN He MOTYT yAepMarbCA BCAKWM pas3, KOrga HeKoTopas
BaXHasA 3aAaya okasbiBaeTcs peweHa: “[la, Bce 3T0 o4eHb 340p0-
BO, HO NOYeMy OHO Ha camom dene paboraer?”

Tako# Noaxof MOMXET MoKa3aTbCA HECKONbKO HeratusucT
CKWM, HO Mbl CHOBA ¥ CHOBA ybexpaaemcs B ero yeHHocTu. CTos-
Lan 3a 3Tum punocodua 3aKNYaeTca B TOM, YTO BONbLIMHCTBO
matemaTuyecKux 3aAay CAUWKOM CNOXHbI ANA peuweHun. TaK
4TO, KOrAa KOMY-TO YAAeTCA pewnTb HeYTo, YTo cTaBuno B TynuK
BCex npeAalecTBeHHUKOB, He0CTaTOYHO NPOCTO OTNpa3fHoBaTh
Benukoe pewexue. Unu astopy npocto nosesno (marematvki
He CNVIIKOM BepAT B Be3eHMe TaKoro TUna), Unu xe peteHne
OKa3anoCb BO3MOXHbIM MO HEKOTOPbIM CreunanbHbiM npuyn”
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yam. V1 €CIV YAGETCA NOHATL NPUYUHY ... YTO X, MHOXeECTBO Apy-
(X 33Aa4 MOTYT OKa3aTbCA PaspelmbIMU C NpUMeHeHem no-
AOéHbIX e MeTof0B.

TaK 4TO, B TO Bpema Kak Abenb wnudosan oTeeT Ha KOHKpeT-
uplit BONPOC “Kawpoe nu ypaBHeHue NATOW CTeNeHW paspeiuu-
0?” — OTBET, CYyTb KOTOPOTO CBOAUTCA K ACHOMY “Het”, — ellle 60-
jee ry6oKUA MbicuTenNb 6oponca ¢ ropasgo 6onee obuieit npo-
6nemoii: KaKne ypasHeHus B0o6LLe MOXHO PewnTb B paauKanax,
a kaxue Het? CnpaseannBoCTM paam CKaxem, 410 Abenb Hadyan ay-
marb B 3TOM HanpaeneHuu v mor 6bl Aaxe HaiTy oTBeT, ecam Gbi Ty-
GepKynes nowaaun ero.

YenoBeKOM, KOTOPOMY NPe/CTOAN0 U3MEHUTb X0 Pa3BuUTUA maTe-
MaTudecKux Hayk, 6bin IBapuct fanya, 1 UCTOPUA ero MuU3Hu — oa-
Ha u3 Hanbonee apamatMyHbIX U Aaxe Haubonee TParvyHbIX B UC-
Topuy matematuku. K Tomy e ero notpacaloline oTKpbITUA eABa
He nponanu.

Ecnu 6ol fanya He NOABKUACA Ha CBET uan ecnm 6bl ero paborhbl
BCE-TAKM Nponanu, KTo-HUbyab, 6€3 COMHeHWA, B KOHUE KOHLOB
caenan Gbl T€ e camble OTKPbITUA. yTM MHOTMX MaTemaTuKoB
nponeranu yepes 3ty 06nactb HayKu, NOPON Ha PacCTOAHUM BCEro
wara or oTKpbITUA. B HEKOTOPON anbTepHaTUBHOW BCENIEHHOMN He-
KT0, 06nanatownii TanaHTamm u npoHuuaTenbHoCTbio fanya (a 6biTb
MOXeT, Hekui Hunbe Abenb, CymeBILNI eLie HECKONLKO NeT NpoTu-
BOCTOATL Ty6epKynesy), B KOHUE KOHLOB Aobpanca 6bl 4O TOro e
Kpyra vgeit. Ho B Halleit BcenenHoit 3to 6bin fanya.

OH popunca 25 oktabps 1811 roaa B Bypr-na-PeH — B Te AHK
370 6uina pepesylika Henoaaneky ot Mapuxa. Ceityac 310 Npuro-
PoA B aenapramente O-ge-CeH, Ha Nnepeceyernu astocTpaabl N2 20
Tpaccl D6o. Tpacca D60 — 310 aBeio fanya. B 1792 roay aepes-
Hi0 Bypr-na-Pen nepeumeHosanu B bypr-n’3ranvte, B Ayxe NonnTH-
Heckux NOTPACEHWUIN TOro BPEMEHM 1 CONYTCTBYIOLIEN UM UAONOTUN:
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“lopoa Koponesbl” 3amenunn Ha “fopog PaseHcrBa”. B 1812 rogy
cTapoe Ha3BaHue BEPHYAM, HO B BO3JyXe ellle YyBCTBOBANACh pe.
BONIOLMA.

Otey — Hukona-fabpuane fanya — 6bin ybemaeHHbIM pec.
ny6anKaHuem 1 BOXAeM AepeBeHCKon nubepanbHON Naptuu —
Liberté B ropoae Egalité, — KoTopas Buaena csoio OCHOBHyjy
3apayvy B ycTpaHeHun moHapxuu. Korga B xoae Hacnex cocrps.
NaHHOro Komnpomucca 1814 roga Ha TPOH BepPHYAU KOpong
NMiogosuka XVIII, Hukona-la6punans 3aHan kabuHer mapa ropogg,
r4e, yYuTbiBana ero nonuTUYecKMe HAKNOHHOCTU, eMy BPAd nu
66110 KoM OpTHO.

Marb — Apenaua-Mapw, ypowperHana [emant. Ee otey Guip
CTPANYMUM, TO eCTb NOMOLHUKOM afBOKaTa, OCYLEeCTBAABLIMM sy
3aKOHHO-NPABOBbIX ENCTBUM, OAHAKO 6€3 NpaBa CaMOCTOATENbHO
BECTM NPAKTUKY; B €ro 3a4ayu Bxoauno hopMynMpoBaTb MHeHus
no nosoay cyAebHbix aen. Agenaug-Mapu ceoboaHo YnTana no-na-
TbIHW ¥ NepeAana CbiHy CBOe Knaccmyeckoe obpasosaHue.

B TeyeHune nepsbix ABEHAALATU NeT IBApUCT OCTaBaNCA A0Ma,
a ero o6pa3oBaHueMm 3aHUManacb Matb. Koraa emy 6b110 aecats,
OH MOr NOCTYNUTb B KOANEX B Pefimce, HO MaTb, NO-BUAUMOMY,
cyuTana, yto emy elje paHo nokuaatb oM. OaHAaKo B oKTabpe
1823 roaa oH Havan noceuiatb Konnex flioposuka Bennkoro, KoTo-
pbiil npeacTasnan coboit NOAroTOBUTENbLHYIO WKONY. BcKope nocne
TOro, KaK JBapwCT Tyaa NOCTYNWA, y4allMecs OTKasanucb netb B
WKONLHOW YACOBHe, U oHbIV fanya cBoMMYM rnasamu yBuaen Cyap:
Oy noTteHuManbHbiXx PeBONIOLMOHEPOB: A06PYI0 COTHIO Y4EHUKOB
HEMeANEHHO UCKNoYUnKn. K coxaneHuto AnA matematukm, 310 He
NOCNYKUIO eMy YPOKOM.

Mo utoram AByx net oby4yeHns OH Bbln HarpawaeH nepson npe:
mueit no natbiHu. OfHaKo NaTbiHb BCKOPE CTana HaBOAMUTb Ha Hero
TOCKy. B pesynbrare B wkone norpe6osany, 4tobbl ansa ynydweHs
ycnesaeMoCTV OH NpoOLLIeN Kypc eLye pas, Ho 3To, pasymeetcs, HZ"
BEJ/IO Ha Hero TOCKY ewwe 66nbluyto, U CUTYaLUA M3MEHUNACh OT N0
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<o K xyawei. OT 6bicTpoit fopory K 3abeeHuto lfanya cnacna mare-
warvka — 3T0T npeamer Obin B OCTATOYHON CTENEHU UHTENNEKTY-
anbHO HACHILLeH, 4T06bI NPOGYAUTL B HEM UHTepec. Ho He niobas
MaTeMaT“Ka‘ lfanya 06partnnca NpAMO K Knaccuke — JleaHaposbim
«3neMeHTaM reOMeTpuK™. 3T0 MOKHO A0 HEKOTOPOH CTeneHu cpas-
uuTb C TEM, KakK ecnu 6bl COBpeMeHHbIN CTyAeHT-QU3MK ANA Havana
PUHANCA 38 YTEHUE TeXHNYECKNX craret JnHwrenHa. Ho B matema-
MKe VIMEETCA HEKOTOPBLIN NOPOroBbIi 3 dEKT, MHTENNEKTYaNbHDIi
nepenoMHbI MOMEHT. EC/IM CTYAGHT B COCTORHUM NPOPBATLCA Ye-
pe3 HECKONbKO NepBbIX NPenATCTBMIA, BHUKHYTL B OCOBEHHOCTU
0603HaYeHNN B JAHHOM NpeAMeTe U NPOHUKHYTBCA TOW MbICAbIO,
4TO NYHLWNIA CNOCO6 NPOABMKEHUA BNEPes — 3TO NOHUMAMb UAeU,
a He NPOCTO 3a3y6punBaTh UX, — OH AN OHA MOXET BECENO ABMUraThb-
€A € NOMYTHbIM BETPOM B CTOPOHY BCe Gonee 3amblCNOBaThIX U Ma-
HAWMX MAEN, TOTAA KaK YyTb 6onee OrpaHuYeHHbIV CTYAEHT 3aCTpAa-
HET Ha reoMeTpuM paBHobepeHHbIX TPeYroNbHUKOB.

0 ToM, MHOTO M NpUXOANNOCH fanya TPYAUTLCA Haf OCBOEHUEM
ocHosononaratouieit pabotsl fiewaHapa, MOMHO CNOPUTb, HO, BO
BCAKOM CNy4ae, 31a pabota ero He otnyrdyna. OH Hayan YuTatb Tex-
HWU4ecKue cTaTby Jlarparma v Abens; HeyauBUTENbHO, YTO €ro nocne-
Ayloume paboTtbl HAXOAMAMUCH B 3T 061ACTU UHTEPECOB, B YaCTHOC-
W, B TEOpUM ypaBHEHWiA. YpaBHeHUA, NOXoXe, Bbin efnHCTBeHHOW
Bellbio, BnaaeBLIe BHUMaHWem fanya. OctanbHas ero WKonbHas ae-
ATENbHOCTL CTPaAana B TOW e CTeneHU, B KaKOV pa3BMBaNoCh ero yB-
NeveHvie pabotamm MateMaTMKOB NepBON BENWNYUHDI.

B wkone Manya 6bin HEONPATHBLIM — NPUBbLIYKA, OT KOTOPOMN OH
TaK HuKorpa v He n3basunca. OH CTABUN CBOWX yuuUTENEN B TYMNUK,
Pewas 3agaun B yme BMeCTo T0ro, 4To6bl “noKa3ath, KaK OH 3T0
CAenan”. 3to npucrpactue yuutenein MatemaTiKm, KOTOpoe U Cero-
AHA oropyaet MHOrUX CNOCOGHBIX MONOALIX Nioaeil. MpeacTasbTe
Cebe, yro CNy4Mnoch 6bl C NOAAIDIUM Hafeabl monoasim dyT6o-
McTom, ecnu 66l BcAKuI pas, Kak o 3abber ron, TpeHep Tpe6osan
O Hero ToyHoi 3anMcu BCeX TAKTUUYECKMX LWArOB, KOTOpble OH
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npeanpuHan, a 6e3 3toro ron 6bl He 3acynTbiBanca. TakoM nocne.
AOBaTeNbHOCTM Waros Het. Urpok yeuaen cBo60AHOE NPOCTPaHCT.
BO M OTNPaBWUA MAY UMEHHO TyAa, KyAa, KaK NOATBEPAUT BCAKuy
3HATOK WUrpbl, €ro U CNefoBano OTNPaBUTb.

Heuto nogo6HOe MMeeT MecTo co CNOCOBHbLIMM MONOABIMU Ma.
Tematukamu,

Yecrontobue 3acraBnano fanya 3amaxvsatbCA Ha 6onbwime ye.
NN: OH XOTen npojonMate obpasoBaHue B 0AHOM M3 Haubonee
NPecTUXHbIX yupexaeHuin paruyun — Monutextnyeckon Lkone,
rHesgosbe (hpaHuy3ckon matematuku. OfHaKo e OH npeHebper
COBETOM CBOEr0 y4YnUTeNA MaTeMaTMKU, KOTOPbIN CTapanca Hay4ut,
MONoAoro Yenoseka paborarb cuctematnyecku, 06BACHATb Npo-
MEeXyTO4Hble Waru u Boobuie AaBaTb BO3MOXHOCTb 3K3aMeHaro-
pam cneaoBatb 3a NOBOpoTamu ceoewt Mbicnu. KpaiiHe Heaonoaro-
TOBNIEHHbI M Nary6HO caMoHaAeAHHbI DBAaPUCT NONbLITANCA CAaTh
BCTYNVTE/IbHbIE 3K3aMeHbl U NPOBANUNCA.

[Baauatb et Cnycta BAUATENbHbIN (paHLy3CKUA MaTemaTtuk
Opnu Tepkem, u3paBaslWnii NPECTVKHBIA KypHan, Npeanoxun
obbscHeHue nposany Manya: “KaHguaar ¢ 6onee BbICOKUM WHTeN-
NeKTyanbHbIM YPOBHEM TEPAETCA, KOrAa BUAMT, YTO €ro 3K3ameHa-
TOp rnynee Hero: “Pa3 OHW MEHA He NOHMMAIOT, 3HAYUT. 3TO A —
sapeap”. CoBpeMeHHbI KOMMEHTATOP, Ny4ile 0CBEAOMNEHHbIN O
TOM, 4TO Tpebyetca ansa ycnewHoro obuieHus, He ByaeT cToNb KpH-
TUYEH W OTPAHUYUTCA 3aMevyaHMeM, YTo CTyAeHT ¢ bonee BbICOKUM
WHTENNEeKTYyaNnbHbIM YPOBHEM AOMKEH NOHATb, C KEM OH MMeeT fie-
no. CobcreeHHOW 6eCKOMNPOMUCCHOCTbIO lanya He cnocobcTBo-
Ban CBOEMY yCnexy.

Takum obpasom, fanya octancsa B Konnewe /llogoenka Benunko-
ro, rae yAaya HeoOMUAAHHO emy ynblbHynacb. Yyutenb no umeHu
Jiyu-Nonb Puwap pasrnagen cnocobHOCTM MONOAOTO Yenoseka, !
lanya 3anucancs Ha Kypc NPOABMHYTON MaTtemMaTuKu, KOTopblin TOT
Ben. Puwap coctaBun MHeHue, YTo fanya HacToNbKo CnocobHbIf
4TO ero cneayet NPUHATL B MoAUTEXHUYECKYIO WKONy 6e3 3k3ame
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HO,;, BecbMa BepOATHO, Puiwap npumepHo npeacrasnan cebe, yto
6yaen ecnv fanya npuaeTca casarb 3K3ameHbl. HeT cauaeTensbcTs,
470 PULLAP Koraa-nnbo BbiCKa3biBaN CBOI TOYKY 3peHuns B Monutex-
HuqecKOﬁ wrone. Ecnu u aa, T0 Tam Ha Hee He 06paTuny BHUMaHUA.

K 1829 roay lanya onybavKoBan CBOW NepByw UcCNeaoBaTeNb-
CHYIO paboTy — A0CTAaTOYHO KOMMNETEHTHYI0, HO CKY4YHOBATYIO CTa-
1bl0 O HENpepbiBHbIX Apo6ax. Kyaa 66nbline uenu oH crasun ne-
ped coboit B Heonyb6nuKoBaHHo pabote — BHecTH dyHAameH-
7anbHbIfl BKNaA B Teopuio ypasHerunit. OH 0hOpMUN HEKOTOPbIe 13
cBOMX PE3YNbTAaToB 1 0TNpaBmMn Ux BO PPaHLy3CKyI0 aKafemMmio Ha-
yK, 4T06bI TaM PACCMOTPeNU BOIMOKHOCTb UX ny6avkauum B CBO-
em XypHane. Toraa, Kak v cefyac, Kawayto nocnaxHyio ans nybau-
KaLMM CTaTbio OTNPABAANM PELEH3eHTY — CneynanucTy B CooTseT-
cTeyloleit 061acTu, — 1 OH BbiCKa3biBan PEKOMEHAALMN OTHOCK-
TENbHO HOBM3HbI, 3HAYMMOCTM U LenecoobpasHocTu nybamnkaumum
pabotbl. B saHHOM ciyuae peueH3eHToM 6bin Kown — B To Bpems,
BEPOATHO, BeayLiMin PpaHLy3CKMl MmaTemaTuK. [TOCKONbKY OH cam
umen nybnukauum B obnactm, 6nM3Ko K Teme ctatbu lanya, ero
BLIOOP B KayecTse peLeH3eHTa NPeACTaBAANCA eCTeCTBeHHbIM.

K cowaneHuio, oH 6bln TaKKe Ype3sblyaitHo 3aHAT. Umeertcs
WKPOKO pacnpocTpaHeHHbin mudg, 4To Kowu notepan pyKonuch
lanya; HekoTOpble UCTOYHWKM NPEANONAraloT, YTo OH BbIBPOCUN ee
B npunagke yassneHHoro camontobua. WUctuna npeacrasnsetca
Bonee nposanyeckon. meerca nucbmo, HanpasneHHoe Koww B
AKaAeMtalo, AatnposaHHoe 18 aHBapA 1830 roga, B KOTOPOM OH
U3BUHAETCA 3a HenpeaCTaBAEHHbIN OT3bIB 0 pabote “monogoro fa-
noa”?, 06bACHAET, YTO “CTpafan HEAOMOTraHWEM U HE BbIXOAUN U3
AOMa”, a Takme ynoMuUHaeT cBOi COBCTBEHHBIN Memyap.

U] . .
N aMUnus Galois y Kowm Hanucaxa kak Galoi, 4To IPOMUIHOCHTCA TaK e, HO TeM He Me-
€@ Npencrasnser coboit 3aMeTHYI0 HeTOYHOCTL B Hanucakuu. (fTpumey. nepes.)
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370 NUcbmo coobLLaeT Ham HECKONbKO Belled. Bo-nepBsbix, Kg.
Wy He BbiGpocun pykonuck Manya — yepes WeCTb MECALEB NOCnq
TOro, Kak oHa 6blna oTnpaBneHa, OHa BCe ele ocTaBanacb y Kowy,
Bo-BTopbix, Kowwu, no-suaMMOMY, NpoyuTan pyKonucb U pewnn,
4TO OHa AOCTaTOYHO BaXHAa ANA NPUBAEYEHUA K HEN BHUMaHug
AKagemuu.

OaHaKo Koraa Kolwm nosBunaca Ha cnepytoulem cobpanuu Aka.
JAeMUN, OH NPefCTaBuN OfHY TONbKO CBOIO CTaTbio. YTO e cayyy.
nock ¢ pykonucesio lanya?

®paHuy3cKuiA uctopuk PeHe TaToH NpuBen aprymeHThbl B Mofb-
3y Toro, 4To uaeu fanya npoussenu Ha Kowwu BneyatneHme — Gbity
MOXET, AaMe Yyepecyyp cunbHoe. [103TOMYy BMECTO TOrO, YTOGbL
ornacutb ero paboty B AKagemuu, Kak UCXOAHO NNAHWUPOBANOCy,
OH nocosetoBan fanya Hanucatb 6onee passepHyToe 1, Npeanono-
HUTENLHO, CYLLECTBEHHO YNYUWEHHOE U3N0XEHUE TeOPUU, YTOG
nofaTb ero Ha COMCKaHWe NpemMun — rpaH-Npu No maremaruye,
MonyyeHue 3Toi npemun 6bINO BbICOYANWUM OTAUYMEM. B nop-
JEPIKY 3TOT0 YTBEPHAEHUA HET AOKYMEHTaNbHbIX CBUAETENLCTB,
HO M3BeCTHO, 4YTo B (heBpane 1830 roaa lanya otnpasun Taxow
MeMyap Ha COMCKaHWe rpaH-npu.

HeBO3MOXHO TOYHO CKa3aTb, YTO BbIN0 B 3TOM JOKYMEHTE, HO B
061X YepTax 0 ero COAEPHaHNU MOKHO CYANUTb U3 COXPaHUBLLNX-
A 3amMeToK camoro Manya. AcHo, 4To UCTopua Morna bl OKasaTbCs
coBCeMm apyroi, ecnu Gbl fanexkonaylume ChefcTBUA U3 3Toi pabo-
Tbi 6bIAU OLLEHEHDBI B MONHOW Mepe. BMeCTo 3Toro pyKonucb npocto
nucyesna.

OaHo BO3MOXHOE 06bACHEHWe nosBunocy B 1831 roay B The
Globe — wypHane, ocHoBaHHOM CeH-CMOHOM 1 M3aaBaemMoM €r0
nocnefoBatenamu, NpPUHaANEeHaBWUMK K HEOXPUCTUAHCKOMY CO
unanuctudeckomy asuxeHuto. B The Globe pacckasbiBanoch o CY-
AebHOM 3acefanunu, Ha Kotopom lanya 06BUHANCA B TOM, YTO ny6-
NMYHO YrpoXan MusHu kopons. Kpome Toro, Tam rosopunoch, 410
“3TOT Memyap... 3aCNyK1Ban NPpemnun, NOCKoNbKy No3sonan pa3pe
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yTb HEKOTOPbIE CNIOXKHOCTU, C KOTOPLIMM He CMOT CMIPaBUTLCA Jla-
cpati. KOWW B MaKCMManbHo BbICOKOW CTeneHu oto3Banca o6 as-
fope N0 MNOBOAY A3HHOTO NpeAmeTa. M uto we? Memyap notepsH, a
npuCyHAeHHe npemuy npowno 6e3 yyacTus monoaoro y4eHoro”,

ponbluas npobnema 3aecb COCTOMT B TOM, YTOObI OLEHUTb haK-
;oNOrV4ECKNE OCHOBAHMA AaHHOM CTaTbu. Kowm 6exan 13 cTpaHb!
g ceHTABPE 1830 roaa, Cnacasch oT U3NULIHEro BHUMAHMUA K cebe
co CTOPOHbI PEBONIOLMOHEPOB-AHTUMHTENEKTYaNOB, TaK YTO CTa-
TbAl HE MOXET BbiTb OCHOBaHa Ha ero nosax. [leNo BbIrAAT TakK,
6yATO MCTOUHUKOM CTaTbyt Gbin cam fanya. Y Hero 6bin 6au3kuit Apyr
orioct WeBanbe, paHee npurnalwasiunii €ro BCTYNNUTb B KOMMYHY,
xotopylo obpasosanu nocneposarenn CeH-Cumona. Becbma epo-
aTHo, uTo LleBanbe 6bin penoptrepom — cam lanya B TOT MOMEHT
6bin 3aHAT APYrUM AeN0M, @ UMEHHO — ero NPUBNEKAW K Cyay, rae
cTaBKOW Bblna ero }u3Hb, — a pa3 TakK, To UCTOPUA AOMKHA Obina
uexoauTb ot fanya. Mnu oH Lenukom ee Bbigyman, unu Kowwu ewe
[0 3TOTO AeNCTBUTENBHO XBanun ero pabory.

BepHemcs B 1829 roa. Ha matemartuyeckom dhpoHTe fanya ucnbitol-
BaeT pacTyliee pasoyapoBaHWe, NOCKONbKY OT MaTemaTnyecKoro
cooblyecrsa, No-BUAUMOMY, HEe NPUXOAUTCA MAATb NPU3HAHUSA, K
KoTopomy OH Tak cTpemuncs. Toraa e Hayana pywuTbCA U ero va-
CTHas MU3Hb.

llena B pepesHe bypr-na-PeH wnu He nydqwum obpasom.
M3ap — Hukons, oTel Halwero lanya — oOKa3ancs 3amellaH B rpss-
HOM nonuTuyeckom ckaHgane, KOTOPLIA fpuBen B APOCTb Aepe-
BeHCKOro cBAleHHUKa. CBALEHHWUK NPEANPUHAN HAMEPEHHO He-
MUnocepaHbIit war — pacnpoctpaHnn 3n106HbIe 3ameyaHns 0 poj-
(TBeHHMKax HuKons W NoaAenan Ha HUX ero NoAnuch. B oTyasHUM
Hukons nokomunn ¢ coboi, NnoBecUBLWNCH.

37a Tpareans pasbirpanach BCEro 3a HECKOMLKO fHei 10 BCTy-
MTeNbHLIX 3K3ameHOB B MonuTexHUYecKkyio Wkony — MnocneaHen

| ThABA 7. PEBONIOLMOHEP-HEYAAYHUK |



{ 162

BO3MOXHOCTM Ans lanya TyAa noctynute. Bce npowno HeyAduwg
Mo HekoTopbiM pacckaszam, lanya Gpocun B nvuUo 3K3ameHaropy
TPANKY ANA CTUPAHUA C AOCKM — 1 flae eciv 3T0 B CAaMOM fene
Obina TpAnKa, a He AepeBAlIKa, CNyXallas TOW Xe Lenun, 3rg
BPAA N1 NPOW3BENO HA IK3ameHaTopa bnaronpusaTHoe Breyar.
neHune. B 1899 rogy . BepTpaH npuBen HeKoTopble NOAPO6HQc.
W, U3 KOTOPbLIX CNefoBano, yto fanya Gbln He roToB K BOMpocy,
KOTOpbI emy 3afanu, U3-3a 4ero NPocCTo NoTepan camoobnagaHue,

Mo Toi nnn UHoW npuynHe fanya NpoBanuCA Ha BCTYNUTenp.
HbIX 3K3aMeHax W nonan B TAXeneiwee nonoxeHune. [NOCKONbKY oy
6b1n a6CONIOTHO YBEPEH, YTO MOCTYNUT, — NOXOXeE, OH U B Camom
Jene 6bin BeCbMa 3aHOCYMB — OH He 03ab0TUNCA NOATOTOBUTLCS K
BCTYNUTENbHBIM 3K3aMeHam B €AWHCTBEHHOE anbTepHaTUBHOe
yuyebHoe 3aBegeHne — MpuUroToBUTENbHYIO WKONY. B HaWW AHW 310
ydpexaeHve, nepeumeHoBaHHoe B HopmanbHylo wkony (“Ixons
Hopmanb”), cuutaetca Gonee npecTumHbimM, yem MonutexHuuec-
Kas WKona, Ho Toraa OHO 3aHMMano HenoYeTHoe BTOpoe mecTo. la-
nya B cnelxe 3a3y6pun Heobxoaumblin matepuan, TpuymdansHo
npotwen no marematnke u GusmnKe, NyTanca Ha IK3aMeHe No nuTe-
patype, Ho 6bln B utore NpuHAT. OH NMoAYYMN AUNNOM KaK No ecre-
CTBEHHbIM, TaK W NO ryMaHWTapHbIM AUCLUNANHAM B KOHUe
1829 roaa.

Kak s yxe ynomuHan, B cespane 1830 roaa lanya otnpasuf
Memyap Nno Teopvu ypaBHeHWn B AKaAeMMI0, Ha COMCKaHWe rpaH-
npu. YueHblin cekpetapb Yosed Pypbe otHec ero gomoit, 4ytobsl
Tam NPOCMOTPETb. 310/ POK, NOCTOAHHO TATOTEBLIMIA Hafd Kapbe:
poit [anya, HaHec HoBbIl yaap: Pypbe CKOPONOCTUNKHO CKOHYANCH,
0CTaBVB MEMYyap HeMpoUYUTaHHbIM. XyWe Toro, cpeau ero bymar py-
KOMUCb HaNUTU He yaanocb. OfHAKo 0CTaBanuCh TPK Apyrux YneHa
KOMMUTETA MO NpuUcyxaeHuio npemuu: Jlexanap, Cunosectp-Ppat-
cya Nlakpya v Jlyu MNyaHco. BbiTb MOXeET, ero notepsn oauH U3 HuX.

HeTpyaHo npeactaBuTh, KaK B36elweH 6bin fanya. OH npuwen K
ybewaeHuio, 4To BCe npouncxoausilee 66110 3aroBopom nocpeac’”
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geHHbIX YMOB C LIebi0 33AyWUTb YCUNA TeHUA; OH 6bICTPO Hawen
4031 OTNYLLEHNA B MLie AGCMIOTUYECKOTO pexiIMa Byp6oHos. U 3a-
(opefcA UAEN Cbirpatb CBOIO POfib B €ro yCTpaHeHuy.

3a WecTb NeT Ao Toro, B 1824 rogy, Koponb Kapn X B3owen Ha
d)pauuyscumﬁ TPOH B KayecTBe HacnegHuka Jllogosuka XVliil, ogHa-
Ko OKa3ancs KpaiiHe HenonynspeH. Ha Beibopax 1827 roga nube-
panbHas OMMO3ULMA MONY4MNNIa O4eHb HENIOXWe pesynbTarsl, a B
1830-M Boobue 3aBoesana 6onbWwuHCTBO. Kapn, nepea KoTopbim
gcTana HeMUHYemas NepCcreKTMBa BblHYXAEHHOTO OTpeYeHus, no-
nbiTaNcaA OpraHn3oBaTb NepeBopoT; 25 MIONA OH U3aan yKas, nNpu-
ocTaHaBnMBaoLuin ceoboay npeccobl. OfHaKO OH HEBEPHO OLEeHUN
HaCTpOeHMe Hapo/a, KOTOPbIA TYT e NOAHAN BOCCTaHue. Yepes
Tpu AHA 6b1n AOCTUTHYT KoMNpomuce: Kopons Kapna 3amenunu Ha
repyora OpneaHckoro Nyn-dunnnnal,

CryaeHTol lonnuTexHUYECKOW WKONbl — yHUBEpCUTETa, Kyaa
fanya paHee HajeAanca NocTynuTb, — CbIFPan 3HauUTENbHYIO
pofib B 3TUX COBLITUAX, YCTPaUBAA AEMOHCTPALMN HA NAPUIKCKUX
ynmuax. A rae xe 6bin apxvaHTUMoHapxucT fanya B 3to cyab6o-
HocHoe Bpema? OTnyYeHHbI OT CO6bITUI, OH CUAEN BMECTE C ApY-
3bAMU-CTYAEHTaMMU B3anepTu B [pUroToBUTENbHOW WKone. [u-
pexTop MMHbO BbIGpan 3aBegomo Haubonee 6e3onacHolil cnocob
AencTBUN.

OTKas B NpuynTaBLIEMCS emy MO NpaBy MeCTe B UCTOPUM NPK-
Bena lanya B TaKylo ApoCTb, YTO OH onybukoBan B Gazette des
Ecoles cTaTteiKy, COCTOALLYI0 U3 3106HbIX HaNafoK Ha MMHbO:

“NMucbmo, Kotopoe r-H [MHbO NOMECTVA BYEPa B 1LLEe NO NOBOAY
OAHOW M3 cTaTet BalieW ras3eTbl, NOKa3anoCb MHe COBEpLIEHHO
HeponycTmbIM. 1 fyMalto, HYTO Bbl C FOTOBHOCTbIO BOCMOAb3YeTech
No6eimM cpeacTBoM pasobnaumnTb 3TOrO YeNoBeKa.

Komnpomuce & rom CMBICAIE, YTO KOPOAb Bbifl CBEPFHYT, OAHAKO MOHAPXUA COXPaHEHa.
Mpumey, nepes.)
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Bot chaKTbl, KOTOPbIE MOTYT 3aCBUAETENLCTBOBATL COPOK lecyy,
CTYAEHTOB. A

YTpom 28 uions, nocne Toro Kak HeKoTopble CTyAeHTbl Hopmany,.
HOA WKONbI BbIPA3UAW XeNaHue NPuUHATL y4acTe B CPaeHUsy,
r-H MHbO ABaXAb! 38ABWA, YTO OH rOTOB BbI3BATb NOAULMIO, YTOBY,
BoccTaHOBUTL B LUIKone nopagok. Monuunio — 28 utons!

B TOT e camblii AeHb I-H lMHbO CKa3an Ham CO CBOWUM 0BbIYHbIn
nepaxtuamom: “C obenx cTopoH y6uto nopsacdHo xpabpeuos,
ByAb A BOEHHbIM, A1 HE 3HaN Obl, Ha YTO PeLIUTLCA. YTO NPUHECTH g
WepTBy — CBOBOAY UK 3aKOHHBIA NOPAAOK?”

BoT uenoseK, KOTOPbIN HA CIeAYIOLMIA ieHb YKPACKUA CBOIO WAANY
TpexuBeTHo! Kokapaon! Bot Hawm nubepanbHble AOKTPUHEPDI!”

Peaaktop ony6avKoBan 3To NMCbMO, HO He CTan yKasblBaTb hamu-
nuto astopa. OfHAKO AVPEKTOP BCE PaBHO He MeLKasa UCKNouun
lanya, couTs ero aBTOpPoOMm 3TOro NUCbMa.

B KayecTBe OTBETHOrO Aencreua lanya BCctynun B Aptuanepuio
HauvoHanbHoW reapavun — nonyBOEHHYI0 OpraH13aLuio, CayMue-
Wyto paccagHUKom pecnyBanKaHCcKux uaei. 21 aekabps 1830 ro-
Aa 3T0 nofapasgeneHue — BeCbMa BEPOATHO, NPU AUYHOM yHaCTUM
fanya — 6bino pasmelleHo B OKpecTHOCTAX JlyBpa. B ToT MomeHT
yeTBepo BbIBWUX MUHUCTPOB 6Gblnv OTAAHbLI NoA cya, u obuect-
BEHHOCTb GblNa HacTPOeHa MpayHo, Tpebys Ux Ka3HW; Hapog bbln
roTOB K BOCCTaHuIo, ecnv 3toro He npousonaet. Ho npamo nepea
ornaweHviem npurosopa Aptunnepuio HauuoHanbHol reapgauv
yAANUAM 1 3aMeHUNU Ha perynapHylo HauvoHanbHylo reapauio,
YCUNEHHYI0 CONAaTamu, COXPaHABLWIMMU BEPHOCTb KOpoNio. bbin
ornatleH npurosop, Mo KOTOPOMY MUHUCTPbI MONYYUNN TIOPEMHOE
3aKnyeHve, BOCCTaHWe TaK U He nepelno BO YTO-TO CyljecTBeH:
Hoe, a Yepes aecATb AHelt Jlyu-Oununn pacnyctun Aptunneputo
HauuoHanbHo reapann Kak NpeacTasaaioLLyio yrposy ans 6e30-
nacHocTu. fanya-peBonoUnoHepy CONyTCTBOBAN HUYYTb He 60/b°
Wwuni ycnex, 4em fanya-maremaruxy.
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A TYT Ha NEePBbI NNaH BbIWAN NPAKTUYECKME, N0 CPABHEHUIO C
noanKoﬁ, BOMPOCHI: HaAo 6bINO KaK-To 3apabartbiBaTh cebe Ha
Ju3Hb. [anya ycTponnca YacTHeIM Npenojasarenem matemaTtiku, u
wa ero KypC npoABuUHyTON anreGpbl 3aN1Canucb COPOK Y4EHUKOB.
{138eCTHO, 4TO fanya He oTaudancs CNOCOBHOCTBIO K Xopollemy
AUCbMEHHOMY U3/I0XKEHNIO CBOUX MbICNed, U pasymHo npeanono-
JWTb, UTO €r0 Nejlarornyeckas AeATebHOCTb 6bina HeMHOTUM Nlyy-
we. He NCKNIYeHO, YTO ero 3aHATUA BKNIOYANW U MONUTUYECKNE
KOMMEHTapUL; 1 NOYT HaBEPHAKA OHW BbINN CANWKOM CNOXHbI-
My A8 NPOCTLIX CMEPTHbIX. Bo BCAKOM ciiyyae, pafpl ero yyeHu-
KOB peAenv.

fanya BCe elle He OTKa3ancA OT Kapbepbl matemartika v oT-
npaBun B AKaZeMuWIO yXKe TPETU BapuaHT cBoeW pabortbl, 03a-
rnaBneHHbln “O6 ycnoBuUsx paspelnmocTy ypaBHeHUN B paau-
kanax”. Mocne Toro Kak Kowwu nucyes ns Napuwa, peueHseHTamu
61 HasHadyeHbl CumeoH [lyaccon u Jlakpya. Mo npotwecTsuu
ABYX MeCsLleB, He A0XAABWUCH OTBETA, [anya Hanucan N1cbMo, B
KOTOPOM MOVHTEPECOBANCSA, YTO NMPOUCXOAUT. EMy ONATb HUKTO
He OTBEeTUN.

K BecHe 1831 roga lanya nosen cebs euwe 6onee 6espaccya-
Ho. 18 anpens matemartuk Codu XepmeH, KoTopas npoussena
orpomHoe BneyatneHve Ha faycca elle Ha 3ape CBOEN Hay4yHoW
Kapbepbl B 1804 roay, Hanucana Mitomy lubpu o fanya: “loso-
PAT, OH OKOHYaTENbHO COMAET C yMa, U A 6OKOCb, YTO 3TO Npasaa”.
lanya, ans KOTOPOro NCUXONOrMYECKas YCTONYNBOCTb HUKOFAA He
6bina cunbHoit cTopoHoil, Tenepb 6anaHcMpoBan Ha rpaHu HacTo-
Allei napaHonu.

B ToT Mecsu 13-3a cobbiTuit B JlyBpe BNacTu apecToBanu AeBsT-
Haguarb yneHoB ApTUANEPUM U OTAANW UX NOA CYA 3a NOACTPEKaA-
TeNbCTBO, HO NPUCAXHBIE UX ONpaBAanu. 9 Mas YneHsl Aptuane-
PUACKOM yacTu ycTpounn NpasaHecTBo, B XOA€ KOTOPOro OKOMO
ﬂBVX coTeH pecnybnukaHueB cobpanuch Ha BaHKeT B pectopaHe

Banaarm ae byproHb”. Kaablil U3 HUX wenan suaets Jiyn-Ou-
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AMNNa HU3NoXeHHbIM. [pUcyTCTBOBaBILMIA TaM POMAHUCT Aneg.
cangp [lioma® nucan: “Bo Bcem Mapuie TpyaHO 6bin0 6bl Haiity
ABE COTHU NIO/eN, HACTPOEHHBIX MO OTHOLIEHMIO K NpaBuTeNbCTay
6onee BpawaebHo, Yem Te, YTO K NATU Yyacam NononyaHu cobpa.
ANCb B AIMHHOM 3ae Ha BTOPOM 3Taxe Hag capamu”. Cobbitug
BCe 6onblue HanoMWUHaNK BoccTaHue. Buaenu, kak fanya aepwan g
O/IHOI pyKe CTaKaH, a B Apyroit HOX. YY4acTHUKU GaHKeTa UCTONKo-
BaNM 3TOT XKECT KaK yrpo3y KOpoAio, OT BCero cepaua ero oaodpu-
A 1 OTNPABUAWCH TaHLeBaTb Ha ynuuax MNapwxa.

Ha cneaytowee ytpo lanya apectoBanu B gome ero matepu (u3
3TOrO cnefyeT, 4To Ha HGaHKeTe 6bin NOANLEACKUIA WNUOH) NO 068U-
HEHWIO B NOACTPEKATENbCTBE K NOKYWEHWIO Ha XW3Hb KOpons. Ha
3TOT pas, KaK KaweTcs, OH NPOABUA HEKOTOPYIO NOAUTUYECKYIO My-
APOCTb, NOCKONLKY Ha Cyfie OH NpU3HaBan BCe, HO TONbKO C OAHON
nonpaBKOW: OH YTBEPXAaAn, uTo npegnaran NpousHecTV TocT 3a
Jlyn-®ununna, a HoXoM pasmaxusan co ciosamu: “Ecam oH oka-
XeTCA U3MeHHUKoOM”. Ero o4eHb oropyano, 4To 3Tv KnioyeBble Co-
Ba NOTOHYNW B peBe ToAMbI.

OpaHako lanya ACHO Aan NOHATb, YTO OH WU B CaMOM Aene nona-
ran, 6yarto Nlyu-Oununn npeaact GpaHuysckuin Hapoa. Koraa ob-
BUHUTENb CNPOCUA, YTO 3aCTaBnsno o6BMHAEMOro AymaTb O BO3-
MOXHOCTM HapylWeHNA 3aKOHHOCTU CO CTOPOHBI Kopons, fanya ot-
Beyan: “OH CKOpO CTaHeT U3MEHHUKOM — eC/n etLlle Um He cTan”.
Mon panbHeMWWM faBneHWem OH PacKpbin UCTUHHOE 3Ha4vyeHue
cBOMX cnoB: “[leicTBUA NpaBWUTEeNbCTBA NO3BOAAIOT NpPeAnono-
MuUTb, 4yTO Jlyn-Ounnnn B 0AWH NpeKpacHbIil feHb OKawerca cno-
CoOHbIM Ha WM3MeHyY, Aawe eCnu A0 CUX MOP OH 3TOro He COBEP-

nn”. HecMoTpsA Ha 370, NPUCAXHbIE ero onpasgani. Bo3momHO,
OHW YyBCTBOBANW NPUMEPHO TO Xe, YTO U OH.

15 UioHA lanya Bblwen Ha ceobogy. Tpu Hegenu cnycta AKaje:

MU Npucnana oT3biB 0 ero memyape. lMyaccoH Hawen ero “He NOA-

1 Oreu. (NMpumey. nepes.)
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jewalumum noHUmaHunio”. B oT3biBe roBopunoce: “Mbl caenanu sce
oT HaC 3aBucsiee, 4To6bI MOHATH AOKA3aTeNbCTBO r-Ha Manya. Ero
accylaeHna He 06naaaloT HI AOCTAaTOYHON ACHOCTBIO, HU JOCTa-
704HOM MOAHOTON ANA TOrO, 4TOObI Mbl MOMN CYAUTL 06 UX TOYHOC-
1, NO3TOMY Mbl BO3AEPKUMCS OT UX OLL€HKMN B AAHHOM OT3biBE. AB-
op 335IBAAET, 4YTO NpeanoxeHue, COCTaBAAIILEE KOHKPETHbI
npeAMET laHHOTo Memyapa, npeactasnaer cobow vacTb obulei
Teopuy, obnapatoLLeit MHOrOYMCNEHHbIMU NpUMEHeHUsaMU. Bepo-
ATHO, OKAXETCA, YTO Pa3NnYHbIE YaCTi TEOPUM B3aUMHO NPOACHA-
joT APYT APYra 1 UX nerde NOHATL BCE BMECTe, HEXeNn no oTaenb-
HocTh. 1103TOMY Mbl CKNOHHbI NPeaNoXuTL aBTopy onybankosarb
¢BOI0 PaboTy LennKom, YTo No3BoNKUNOo Gbl COCTaBUTL ONPEAENeH-
Hoe MHeHue. Ho C y4eTom Toro coCTofHWUsA, B KOTOPOM HaxoAuUTCA
NpeAcTaBNeHHan UM B AKaZIeMMIO 4acTb, Mbl He MOMEM AaTb emy
0A0BPUTENBHYIO OLIEHKY”.
Camblm neyanbHbIM B 3TOM 0T3bIBE ObIN0, CKOpee BCero, To 06-
CTOATENLCTBO, YTO OH BMNOJIHE OTBEYAN UCTUHHOMY NONOXEHUIO Be-
wei. Kak oTmeyan peueHseHT,

“[memyap] He copepxuT obelaHHOro B 3arnaBum yCNoBWs paspe-
WUMOCTM YPaBHEHWIA B paguKanax; 4encTBUTeNnbHo, nonaras uc-
TUHHBIM BblCKa3aHHoe r-Hom fanya npeanoxeHue, U3 Hero Henb3s
BbIBECTU HMKAKOMo XOpollero cnocoba pewuTtb BOMPOC O TOM,
pa3pewmnmo N1 AaHHOe ypaBHeHWe NPOCTON CTeneHun B paauKa-
nax, NOCKONbKy cHayana Hago 6bino 6bl NpoBepUTh, ABASETCS K
AaHHOEe YpaBHEHWEe HeNnpuUBOAMMBIM, @ 3aTeM — BblpaXaercs nu
noboi 13 ero KopHei Yepes ABa APYrvX B BUAE PaLMOHaNbHOW
Apobu”.

Nocneausis hpasa oTCHINGET K NPEKPACHOMY KpUTEPHUIO paspellit-
MOCTW ypaBHeHUIn NPOCTOI CTeneHu B pafvKanax, KOTopbli 6bin
KynbMuHaumeit memyapa lanya. [leicTBUTENbHO, HEACHO, KAK 3TOT
KPUTepuit MOXHO MPUMEHUTb K NIOBOMY HOHKpETHOMY ypaBHe-
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HUIO, MOCKONLKY NpexAae, Yem ero npUMeHsaTb, Haf0 3HATb KOPHy,
Ho ecnu otcyTcTByeT Popmyna, To B KAKOM CMbIC/IE MOXKHO “3Hary”
KopHu? Kak roBoput TuHbonb, “Teopus fanya He COOTBETCTBOBaNg
TOMY, 4Yero OT Hee oXuaanu; oHa Gbina CAUWKOM HOBATOPCKOI,
4ToObl ee cpasy NpusHanu”. PelleH3eHTb! Xenanu UMeTb HEKOTO-
pble ycnoBus Ha Ko3dduLmeHTbl, KoTopble oTBeYanu 6bl 3a paspe-
WK1MoCTb; fanya xe Aan UM ycnosue Ha KOpHU. TpeboBaHuUsA peLeH-
3eHTOB 6bIIM HEMNOMEPHO BbICOKU. HUKAKOro NPOCTOro KpUTEpUS,
OCHOBaHHOroO Ha Ko3duuueHTax, HUKOraa He BbINO HalaeHo, u
nosiBNeHNne TaKoro KpUTepuna WCKNIOUYNTENbHO ManoBepoaTHO. Ho
OT 3TUX Co0BpaXeHuit, caenaHHbIX 3aAHUM Ynucaom, camomy lanya
He nerye.

B [leHb B3ATMA Bactuauu, 14 wions, fanya wen co CBOUM ApYrom
dpHectom [lowarne Bo rnase pecnybiMKaHCKON AeMOHCTpauuu.
lanya 6bin ofeT B hopmy pacnylleHHON ApTuanepuv 1 umen npu
cebe HOX, HECKONBKO NUCTONETOB W 3aPAKEHHYI0 BUHTOBKY. Holwe-
HUe 310 hopmbl BbINO HE3AKOHHBIM, KaK U HOLeHWe opyxus. Ha
Hosom Mocty oboux apy3ein apectosanu; fanya 6bino npegbssne-
HO 06BUHEHWE B HE3aKOHHOM HOWeEHWUU hopMbl — HaUMEHbLLee
13 BCeX BO3MOXHbIX. X otnpasunu B Tiopbmy CeHt-MNenaxu, rae
UM NPeACTOAN0 OXMUAATL CYAa.

Haxopscb B TIopbme, [llowatne Hapucosan Ha CTeHe CBOei Ka-
Mepbl KapTUHKY, M3006paxaBiLylo ronosy kopons (4To noaTeepxAaa-
N0Cb HaANUCbIO), NEXaLLylo PAAOM C TMALOTUHOM. ITO, Haao nona-
ratb, He CUNbHO CNOCOBCTBOBANO 06NErYeHUI0 UX y4acTu.

Mepsbim cyamnu [iowatne, a notom Hactan yepeg lanya. 23 oK-
TAGPA €ro cyaunn U NpuUroBopuAU; anennsuuio OTKIOHUAU 3 AeKa-
6psa. K 3Tomy MOMEHTy OH yxe nposen B Topbme Gonee yeTbipex
mecsLes. [To npuroBopy xe emy nNpeactoano otobITh ewe WecTb.
Hekotopoe Bpems OH 3aHUMaNca matematuKow, a 3aTem, Bo Bpems
anuaemun xonepsl 1832 roaa, ero nepesenv B 60MbHULY U NO3A
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Hee ocsoboannu yCNoBHO-JOCPOYHO. BmecTe co cBanuBLelica Ha
wero CBO60AON OH MCNbITan 1 CBOE NepBoe — U eAUHCTBEHHOE —
11060BHOE NPUKAOYeHKe, 06beKTom KoToporo bbina Hekas CTeda-
ut 1., KGK MOXHO 3aKNI0UYUTb U3 €ro CO6CTBeHHBIX Hepa3bopumBbix
3anucei Ha nonsx.

HaunHas ¢ 3T0ro MomeHTa VHTeprpeTauns CKyAHbIX UcTopuye-
CKUX BaHHbIX COAEPXUT B cebe 3HaunTenbHyIo 400 Aorafok. B Te-
yeHWe HEKOTOPOTO BpeMeHW HUKTO He 3Han Hu thamunun Ctedanu,
HW KaKux-nMbo Apyrux cBefeHUn O Hell. JTa TallHa BHECNa CBOM
gKnag B co3aaHue pomaHtuyeckoro obpasa. lanya Hanucan ee
NOHOE UMSA Ha OHOWN W3 CBOWX pyKONuUceW, HO No3AHee 3amasan
ero TaknM 06pasom, 4yTobbl HUYero Henb3sa 6bino pasobpars. Mo-
cne cmepTu lanya uctopunk Kapnoc UHgaHTouUM, 0YeHb Tlarens-
HO M3YYMBLIMIA PYKONWCb, YCTaHOBWUA, YTO Aamy 3Banu CredaHu-
denucu Motpen a0 Motens. Ee otey XaH-Jlyu Orioct NMoTtpeH Ao
Motenb 6bIn NpakTUKylowrm Bpadom B mectedke Cbe Pontpue,
rae fanya npoBen nocneaHne MecsLbl MU3HU.

Ham Heun3BecTHO, uTo XaH-Jlyu ayman 06 vx OTHOWEHWUAX, HO
KaXeTCA ManoBepoATHbIM, YTOObl OH 0A06pUN TOT (aKT, YTo HU-
WM1N, HEYCTPOEHHbIA U 60oNe3HeHHO BreYaTIUTEeNbHLIN MOMOAON
YenoBeK C IKCTPEMUCTCKUMMU MONUTUYECKUMU B3MNAAAMU U KPU-
MUHaNbHBIM NPOLLbLIM NPUHANCA YXaXWUBaTb 33 €ro fo4epbIo.

Mbl Koe-yTO 3Haem o Tom, UYTO fymana no 3ToMy NoBogy cama
CrechaHu, ogHaKO 3TO M3BECTHO TONBKO U3 OTAENbHBIX (pas, no
BCen BUAMMOCTU, BbINUCAHHbIX Manya 13 ee nucem. Hemanas TaitHa
OKpyMaeT 3TOT 3NW304, CUNLHO NOBAUABLLUIA HA NoCcneaylouue co-
6biTua. Mo-suaumomy, fanya 6bin OTBEPTHYT U BOCMPUHAN 3TO
O4YeHb 6onesHeHHo, HO MOAPOBHOCTU BOCCTAHOBWUTL He yAAeTCA.
Buin nn pomaH Lennkom nnogom ero BooGpaweHus — niobosHas
MXxopapaka, HMKOrAQ He NONb30BABLLIANACSA B3aUMHOCTbIO? Mnu e
NoHavany CrechaHu noollpsAna ero yxaxueaHus, a nocne ucnyra-
Nace? Te camble yepTbl, KOTOPbIE OTBpaLLany ot fanya ee oTua, Mor-
W oxazatbes npuTtAratenbHbBIMU ANs 40YEpU.
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KaK 6bi To HM 6bIN0, CO CTOPOHBI Camoro lanya oTHOLEHUA 33.
BeloMo 6binu cepbe3HbiMi. B Mae oH nucan ceoemy 6au3Komy
apyry Llesanbe: “Kaxk MHe yTewuTb ce6s, Koraa BCEro 3a 0ANH me.
CAY A Mcyepnan Ao AHA UCTOYHUK CamMoro CNafocTHOro bnawmeHcr-
Ba, OTMYyLIEHHOrO YenoBeKy?” Ha 060pOTHON CTOpOHE OAHOM u3
CBOMX CTaTen oH hparmMeHTapHO CKonMpoBan Aga nucbma ot Cre-
(haHu. OgHO K3 HUX HauMHaeTcs Tak: “lpoly Bac, NoXanyncra, pa-
30pBeM Haluy oTHolweHus...” OTcloaa cnefyer, 4To UMeNoch HeYTo,
noanexadiee paspbiBy. Ho ganee nucbmo NpoaonKaeTca Tak: “...uy
He AymaiTe O Bellax, KOTOpPbIX He 6bI10 U KOTOPbIX HE MOMO
6biTb”, YTO CO3AaeT NPAMO NPOTUBONONOKHOE BRevarneHue. [py-
roe NMUCbMO cofepxut cnegytolime dpasbl: “A nocnegosana Bawe-
My COBeTy 4 o6aymana cayduslueecs... B ninbom ciyyae, munocru-
Bbiil rocyaapb, OyabTe yBepeHbl B TOM, YTO HUYero 6onblero 6biTh
He mMorno. Bawu npeanonoxeHus ownBOYHbI, @ COXaneHna He-
060CHOBaHHbI”.

Boobpa3un nu oH cebe Bce OT HaYana A0 KOHLA U ero YyBCTBa
HUKOrga He NoAb30BanvCb B3aUMHOCTBIO MY e OH UCXOAHO Mony-
4nN HeKoe MoolipeHune, BCiea 3a Yem Obli OTBEPrHYT, — B Nl06OM
cnyyae noxoxe, 4to fanya cran eprBoi Hauxyalwero BapuaHTa He-
pasgeneHHon niobeu. Minu Bce Ha camom aene 06CToANO elue xy-
xe? Bcrope nocne pa3pbiea co Credanu — unu toro, 4to fanya ut-
TepnpeTMpoBan Kak paspbi, — HEKTO BbI3BAN €ro Ha ayanb. Mpea-
NOT COCTOAN B TOM, YTO 3TOT YENOBEK BO3payan NpoTUB yXxamuBea-
HWUi Tanya 3a HeKoel MoNoAoN AamMoil, OAHAKO NOAPOBHOCTU CHO-
Ba CKPbITbl OT HAC 3aBECOW TalHbI.

CraHgapTHbIA BapUaHT NCTOPUM — 3TO NOAUTUYECKME UHTPUTH.
Takue nucarenu, kak Ipuk Temnn Benn v Jlyn Konnpoc, coobuatot
HaM, 4YTO MOSUTUYECKME MPOTUBHUKM [anya coynm, YTo ero ntoboB-
Haf nMxopajKa no OTHOWeHWo K maamyasenb g Morenb ecib
MpeKpacHbI NoBOJ YCTpaHWTbL CBOEro Bpara, CHpoOBOLMPOBAB
“neno yectn”. Euwle ogHo, 40BONBHO AMKOeE, NpeanonoxeHue CO-
CTOUT B TOM, 4TO lanya nan epTBON NOAMLENCKOTO WNMOHA.
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3TV TEOPUN BbITNAAAT MaNoBEPOATHbIMU. [JloMa B cBOUX “Me-
Myapax” yTBepxaaert, yto youn fanya Hexkui MNewe A’IpbeHsuns,
coparHnK no pecrnybnunKaHcKomy aeny, Kotoporo [loma onucbisaer
yaK “04apoBaTENbHOTO MOIOAOTO YENOBEKA, KOTOPbIV 3aHUMaeTCA
pnasHbIM 06pa3om M3roToBNEHNEM XNOMYWEK U3 WeNKoBoN Byma-
r1 V1 YKPALWaeT UX po30BbIMM NeHTouKamn”. To 6bina paHHAs Bep-
(VA XNOMYyLIEK, KOTOpbie B HalM AHU B XOAY Ha Poxpaectso. ['3p-
genpunb 6bin BpOAE KaK repoem AnA NPOCTOHAPOAbA, MOCKONbKY
BXOANN B YNCIO AEBATHAALATU PECNYBNMKAHLLEB, ONPaBAAHHbIX MO
06BUHEHNIO B 3aroBOpe C LieNbio CBepXeHNUa npasutenscrea. bes
COMHEHUA, OH He Bbln NONULEACKUM WTMOHOM, NMOTOMY YTO UMEHA
pcex TaKkux WnmoHoB Ha3ean B 1848 rogy Mapk Koccuabep, Bo3-
[nasnABLUNIA B TO BpeMA Noanuuio.

M3 nonnuenckoro otyeta 0 Ay3Nu MOXHO 3aKN0YUTb, YTO BTO-
poii y4acTHUK 6bin 0AHMM U3 TOBapULLeid fanya no peBoNioLNOHHO-
My A€Nny ¥ 4TO Ay3nb npeacTaBnAna cobont UMEHHO To, YTO U JAONK-
Ha 6bina NpeacTaBNATL. 3Ta TeOPUA CyLLeCTBEHHO NOAKPennaeTcs
cobcTBEHHbIMM cnoBamm [anya:

“fl npowy MoWX Apy3en-NaTpuoToB He ynpeKaTb MeHs 3a To, YTO 5 OT-
Aalo XU3Hb He Ha 6n1aro cBoel cTpaHbl. Al yMUpalo epTaoi noanom
HOKeTKW. Moto M3Hb racuT ankas cnnetHsa. O! Noyemy npuxogur-
€51 yMMpaTb ¥3-3a TaKoro NycTAKa, yMmnparb pasm Toro, YTo Tak npesu-
paewb! <...> He BUHUTE TeX, KTO yOun meHs. OHU ObIN YeCTHbI”.

Wnu oH He 3Han, 4TO Nan WepTBOI NOAUTUYECKOrO 3aroBopa, UM
e TaKkoro 3arosopa He 6blno.

Kawercs, yto Crechanu v B camom gene Gbina no KpaiHen me-
P& KocBeHHOM NpuunHoi gy3nu. MNepes TeM Kak OTAPaBUTLCA Ha
NoeanHok, fanya octaBun 4T0-TO BpoAe MPOLWANbHbIX 3anucen y
€e6s Ha crone. B Hux copepxarca choea “Une femme” — “weHwwu-
Ha”, npuyem BTOpOE CN0BO BbIMapaHo. Ho UCTUHHAA NpUYMHa Oc-
Taercs taKoil e TYMaHHOW, KaK ¥ MHOTO€e Apyroe B 3TON UCTopUK.
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Marematnuyeckan xe UCTOPUA HAMHOIO ACHEe. 29 Mas, Haka.
HyHe ayann, fanya onucan cBou oTKpbITUS B NucbMe Oriocty Weg;.
nbe. LleBanbe B KOHLE KOHLOB oNy6aMKoBan 310 NMCbMO B Revye
Encyclopedique. B 310 paboTe HameyeHa CBA3b MEXAY rpynna.
MU U MONMHOMMNANBHBIMU ypaBHEHUAMM, DOPMYNUPYETCA HEOR-
X0AMMOEe U AOCTaTOYHOE yCNoBME Pa3pelummocT ypaBHEHUs g
paauKkanax.

lanya, Kpome TOro, ynoMuHaeT CBOM uaen 06 INAMNTUYECKUX
hyHKUMAX 1 06 UHTErpupoBaHun anrebpanyecknx GyHKLUNA, 3
TaKKe HEeKOTopble Apyrue Bewm, CAMIWLKOM 3aragoyHble, Y4Tobbl g
HUX MOXHO 6blno pasobparbcs. HauapanaHHoe Ha NoONAX 3ame-
YyaHue “Y meHa HeT BpemeHun” nopoaunu gpyron mud: yto lanya
npoBen HouYb Nepeg Ay3nbio, HEMCTOBO 3aMNnCbiBas CBOU MaTema-
TMYecKune oTKpbiTUA. Ho pAagom ¢ atoin dpason ctout: “3ameva-
HWe aBTopa”, YTo NMPOTUBOPEYUT TAaKoW KapTuHe; Gonee Toro,
MUCbMO 6bIN0 0BBACHUTENBHON 3aNUCKOW MO MOBOAY OTBEPTHY-
TON TpeTbeii cTaTbu lanya, C 3amevyaHuem Ha MoNAX, CAeNaHHbIM
llyaccoHom.

[yanb npoucxoanna Ha nuctonetax. B otyeTe 0 BCKPbITUM rO-
BOPWUTCA, YTO CTPENANUCDH C 25 WAroB, HO UCTUHHAA KapTuHa Morna
6biTb Aaxe cTpawHee. Ctatba B HomMepe Le Precursor ot 4 WOHA
1832 ropa coobuwana:

“NMapw, 1 UIOHA. Byepa 3nocyacTtHas gy3nb OTHANA Y HAYKW KOHO-
Wy, nogasasLiero camble GnecTalume Haaemapl. Yebl, €ro npexae-
BPEMEHHan M3BECTHOCTb CBA3aHa TONLKO C NOAUTUKONR. Monoao
3Bapwucrt lanya... gpanca Ha Ay3nu ¢ OAHUM U3 CBOMX KOHbIX ApY-
3eit. 06a monogbix yenoBeKa — YneHsl O6uwiecTsa Apy3eit Hapoaa,
1 06a HUrypmMpoBanu B OAHOM 1 TOM e MOAUTUHECKOM NpoLec-
ce. Ectb cBEAHMS, UTO Ay3Nb Gbina Bbi3BaHa KaKOW-TO NK060BHON
uctopueit. NPoTMBHUKM U3BPanM B KAYECTBE OPYKUA NUCTONETH.
Korga-To oHu Gbinn APY3bAMM, NO3TOMY COYAMN HELOCTONHBIM Lie-
ATBCA APYr B Apyra U pewmvnm NonoXuTbes Ha cyabby. Ctpensnv
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g yNoOP, HO W3 ABYX NUCTONETOB 3apAxeH 6bln TONbKO 0AMH. Myns
paHuna lanya HaBblneT. Ero nepeHecnu B 6onbHULY KoweH, rae oH
ymep ABa daca cnycta. fanya ucnonHunock ABaAuaTh ABa roaa,
ero NpoTuBHYUKY L. D. — 4yTb MeHble”,

Morﬁo nm “L. D.” o3Hauatb Newe a’3pbeHsuna? BoamoxHo. bykea
D npvemnema BBuAY TorAallHero pasHobos ¢ HanucaHuem; a L
morna 6biTb ownbHoM. CTaTbsl He CINWKOM HaAeXHa B TOM, YTO Ka-
caeTcA noapobHocTen, — B Hell HEMPABUNLHO YKa3aHbl Aata ayanu,
a TakKe AeHb cMepTu fanya u ero Bo3pact. Tak yTo NHWULManN Toxe
BNOJHE MOT OKa3aTbCA OWNBOYHBIM.

Y kocmonora u nucarens ToHn PoTmaHa ectb 6onee ybegutens-
nas BepcuA. Jlnyo, Kotopoe Gonee BCEro MOAXOAWT Nod AaHHOe
onucaHue, — 310 He A’dpbeHBunb, a Jowarne, Hekoraa apecro-
paHHbI BMecTe ¢ fanya Ha HoBom Mocrty. Buorpadsi fanya Pobep
BypHb 1 XaH-Tbep Aspa coobujaior, yto Jiowatne 6bin HapeyeH
UMeHeM JPHECT, HO 3TO MOXET OKa3aTbCA HEBEPHbIM — AU, ONATbL
e, uHuuman L ownboyeH. Bot yto nuwet PotmaH: “Mbl npuxoamm
K O4eHb COrnacoBaHHoi U npaegonofobHoil KapTuHe, Koraa ABa
cTapbix Apyra Bno6AAoTCA B O4HY 1 TY e AEBYLIKY U PELIAIOT Npo-
ACHUTb CUTYaLMIO C NMOMOLLbIO TAKOTO YyA0BULLHOTO BapuaHTa pyc-
CKOM pyneTKun”.

372 TeOpMA COrnacyeTca elwe v ¢ ywacarwmm GuHanbHbIM no-
BOPOTOM CioxeTa. fanya nony4ynn paHy B MMBOT, YTO B TO BpeMS
NoYTH HaBepHAKa 03HaYano NeTanbHbIA Ucxoa. Takas paHa He yau-
BUTENbHA, eCIM NPOTUBHUKM CTPENANUCH C PACCTOAHUSA B HECKOJb-
HO MeTpoB; ecnu e Apanucb Ha 25 lwarax, T0 nepea Hamu eye
OAvH npumep 3n0# cyabbbl, NpecnegoBaslweit fanya.

CkoHuancs on B 6onbHuue KoweH He yepes ABa Yaca, Kak yT-
Bepwpan Le Precursor, a Ha cnefyloWmit AeHb, 31 Mas. [puumnHoi
CMepTI 6bin NePUTOHNT; yMUPAIOLMA OTKA3ancs oT yCayr CBALLEH-
HWKa. 2 niona 1832 roga Manya 6bin noxopoHeH B 0bLeit Morune Ha
MOHnapHaCCKOM Knapbuute.
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Ero nucbmo K LleBanbe 3aKaHuYMBaN0OCb TAaKMMU CIOBaMU:

“Monpocute fAikobu mnam laycca nybauyHO BbICKA3aTb CBOE MHe.
HWe — He 0 BEPHOCTU, @ O BAXXHOCTU 3TUX TeopeMm. fl HaaetCh, yrqg
€O BpeMeHeM NoABATCA NI0AMN, KOTOPble 3aX0TAT, K 60NbLLIOV Nong.
3e ana cebs, pacxnebarb BCIo 3Ty Kawy”.

Ho yto #e Ha camom aene cgenan fanya? B yem coctosna 3ta “ka.
Wwa”, o KOTOPOW OH rOBOPUT B CBOEM NoC/iefHEM NUCbme?

OTBeT Ha 3TOT BOMPOC 3aHUMaeT LeHTpanbHOe MecCTo Bo
BCEM HalleMm paccKale, U ero Heferko Bbipa3utb B nape npeano-
MeHun. fanya no3HaKomMun maTemaTtuKky C HOBON TOYKOW 3peHus,
OH U3MEHUN ee coaepXaHune u caenan Heo6XxoaUMbIiA, HO Henpy-
BblYHbIN War B CTOPOHY abcTpakuuu. B pykax lanya matemaruka
nepecrana 6biTb HayKoi 0 Yncnax u Gopmax — apupmeTuKoi,
reomeTpuei 1 Habopom CBA3AHHBIX C HUMU UAEW, TAKUX KaK an-
rebpa u tpuroHometpus. OHa ctana HayKoit o cmpykmypax. To,
yTo BbiNO MCCNeaoBaHMeEM Bewell, CTano UCCNeAOBaHMEM Npo-
yeccos.

He cnegyeT npunucbiBaTh BCIO 3aCNyry B 3ToN TpaHcdopmaumm
oAHOMY nuwb fanya. OH okasancs Ha rpe6bHe BONHbI, KOTOPYIO NpU-
Benu B ABeHue JlarpaHi, Koww, Pydduxn n Abensb. Ho oH asu-
rancs Ha Heil C TaKum MacTepCcTBOM, 4YTo caenan ee CBoen coberT-
BEHHO; OH OblN NEPBbLIM, KTO BCEPbE3 0CO3HAN — maremarnyec-
Kne BONpOChl NOPOii nerye BCEro NOHATL, €CAMU NepPeHecT! ux B 06-
nactb 6onee abCTPaKTHBIX pacCywaeHUi.

Notpe6oBanocb HeKoTopoe Bpems, YTOObl Kpacota U 3Haue:
Hue pe3ynbratos fanya npobunu cebe gopory K WMPOKOMY mare:
matuyecKomy co3HaHuio. Ha camom gene ux easa He notepsny.
Cnac ux Xosed Jinysunns, cbiH KanutaHa HanoneoHosckow ap-
muu, ctaBwunin npodeccopom B Konnex ge ®patc. Jinysunnb Bbl-
ctynan nepea dhpaHuy3ckon akagemuenr — cobpaHuem, KoTopoe
3aTepAano UAn oTBEPrno Tpu memyapa fanya — netom 1843 road:
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ug] HAALIOCb 3aMHTEPECOBATL AKaAEMMIO, — HAYan OH, — paccKa-
;0M O TOM, 4TO Cpeau Bymar JBapucra lanya s o6Hapysun pedie-
uue, TOYHOCTb KOTOPOTO He yCTynaer ero rny6uHe, TaKol 3ameya-
renbHOM 331241 Y3HATb, CYLECTBYET MU HE CYLUECTBYET PELleHMe
g paguKanax...”

Ecnu 6bl JlnyBunnb He B3N Ha cebs gonruit Tpya pasbuparbcs
g bymarax HeyaaunmBOro PeBONIOLMOHEDPA, HEPEAKO HEeaKKypar-
HbIX Y1 NYTaHbIX PYKONUCAX, U He noTpatun 6bl 3HauuTeNbHOE Bpe-
MA ¥ HEMasnble yCUAUA Ha yragbiBaHue TOro, YTO XoTen CKasaTb aB-
10p, 3TV PYKONMCY, CKOpee BCero, uc4e3nu Bbl BMecTe ¢ Mycopom,
aTeopWM rPynn NpuLnocs bbl XAaTh, NOKa Te Xe UAeu OTKPOIKOT 3a-
HoBo. TaK 4To matemaruka B 6onblwom gonry nepepa Jlnysunnem.

MoHMMaHue NpeanoXeHHbIX [anya METOA0B POC/IO0, poXAanach
HOBaA MOLLHAsA MaTemaTuyecKas KOHUenuua — KoHuenuusa rpyn-
nbl. Llenas BeTBb MateMaTukm — UcYMCneHne CUMMETPUI, Ha3blBa-
eMo€ TeopMeN rpynn — nosABUNach Ha CBET U C TeX NOp NPOHUKNA
B KA/l YTONOK MaTeMaTUKM.

lfanya pabotan c rpynnamu nepectaHoBOK. [lepecTaHoBKa — 3T0
cnocob nepeynopafoumUTb CMCOK 06bEKTOB. B ero cnyyae obbek-
Tamu 6biny KOpHU anrebpanyeckoro ypaBHeHus. Npoctedwmnin us
cofiepiarenbHbiX NpUMepoB AaETCA KybUYecKUM ypaBHeHnem ob-
lero BuAa, y KOTOPOro UMEIOTCA TPU KOpHA d, b 1 c. HanomHum,
4TO eCTb WecTb CNoCob0B NepecTaBuTb 3TM CUMBOALI U YTO — Che-
Aya Narpaxxy 1 PydduHM — MOXHO nepemHoXaTb nobbie age ne-
PecTaHoBKM, BLINONHAA UX NOCNefoBaTeNbHO. Mbl BUgENu, Hanpu-
Mep, uto cba x bca = acb. leiictys NogobHbIM He 06pasom, Mox-
HO noctpoutb “rabnuuy yMHOMeEHWA” ANs WeCTU NepecTaHOBOK.
"T0611 6bin0 ACHee BUAHO, UTO MPOMCX0ANT, IPUNULLIEM KaXAO ne-
PecraHoBKe Ums, Hanpumep, nonoxum / = abc, R = acb, Q = bac,
V= bca, U = cab v P = cba. Toraa tabnnuya YMHOXeHUA ByaerT Bbl-
MAneTs cnegyownm obpasom.
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dnemeHT 3To Tabnuubl, cToAwmin B cTpoke X 1 ctonbue Y, npep-
crasnset coboi npousseaeHune XY, nonyyaemoe no npasuny “cHa-
yana Y, notom X”.

l[anya noHAN, YTO HEKOe OYeHb NPOCTOE U OYEeBUAHOE CBOMCTRO
310 Tabnunubl OKasblBaeTCA UCKNIOUYUTENBHO BaXHbIM. [ponssege-
HWe NobbIX ABYX NepecTaHOBOK CaMo ABAAETCA NepecTaHOBKOM; Bo
BCei Tabnmue coaepmarca Tonbko cumeonsl I, U, V, P, Q, R. Hexoro-
pble MeHblUMe Habopbl, cocTosALME U3 NepecTaHOBOK, 0bnaaatoT Tem
e “rpynnosbiM CBOWCTBOM” — Npou3segeHune Nobbix AByX nepecta-
HOBOK 13 Habopa TaKKe npeacTasaser coboi nepectaHoBKy U3 3Toro
Habopa. lanya Ha3Ban TaKoi Habop NepectaHoBOK 2pynnodl.

Hanpumep, Habop [/,U,V] aaet meHbluyio Tabauyy — Tabauuy
YMHOXEHNUA ANA NOArPYNNbl U3 TPEX NepecTaHoOBOK.

/ u |4

/ / U v
y) y) 4 /
v v / U

30ecb BO3HUKAIOT TONLKO Te e TpY cumBona. B Takow cutyauuu,
KOraa ofHa rpynna ABAAETCA YaCTbio APYroi, OHa Ha3biBaeTtcs Noo-
epynnod.

Opyrve noarpynnel — a umenHo [/,P], [/,Q] n [/,R] — copepmar
TONbKO MO ABE NepecTaHoBKU. VimeeTca Takwe noarpynna [/], co
cToAwWwas Tonbko u3 /. MoWHO A0Ka3artb, YTO 3TU lwecTb noarpynn
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/c4epbIBAIOT CMUCOK MOATPYNN B rpynre BCeX NMEPecTaHOBOK Ha
yectv CUMBoNax.

JATaK, roBOPUT Ham (XOTA U Ha HECKONbKO MHOM f3bike) anya,
eci B3ATb HeKoTopoe KybuyecKoe ypaBHeHWE, MOXHO 3aA4aTbCs
ONPOCOM O €10 CUMMETPUAX — Tex NepecTaHoBKaXx, KOTOpbIe Co-
xpaHsaioT Bce anrebpanyeckne COOTHOWEHUA MENKAY KOPHAMMU.
fIpeAnoNOXMM, HanpUMep, 4TO MEXAY KOPHAMN a U b umeertcs an-
rebpanyeCcKoe CooTHOLeHue a + b? = 5. flBnAetca nm nepecraHos-
xa R cummeTpueir? Hy, ecnm cnegoBarb AaHHOMY Bbille onpeaene-
HUIO, TO R OCTaBNAET @ HA MecTe, HO MEHAET MecTamu b U ¢, TaK YTo
JAOMKHO 6bITb BLINOAHEHO elile W yCnoBue a + ¢ = 5. ECn oHo He
BbINONHALTCA, TO R onpeaeneHHo He ABnAeTCA cummeTtpueir. Ecan
Je BbINONHAETCA, TO HAAO NMPOBEPUTL BCE OCTanbHble anrebpaunye-
CKNe COOTHOLLEHUA MeXaY KOPHAMM, KOTOPble MOTFYT UMeTb MecTo,
1 echvt R npoiaer sce 3T NPOBEPKM, TO, 3HAUUT, R — CUMMETPUSA.

HaxoxpaeHue TOro, KaKMe MMEHHO MepecTaHOBKW ABNAIOTCA
CUMMETPUAMM [@aHHOTO ypaBHEHUA, NpeacTaBnseT coboil TexHuye-
CKM CNOXHOE ynpayHeHue. Ho ecTb YTo-To, B YeM MOXHO BbiTb yBE-
peHHbiM BoObGLLe 6e3 BCAKMX BblYUCAEHWA: HABOP BCEX CUMMET-
puit nioboro 3afaHHOTO ypaBHeHUA AomkeH ObiTb Noarpynnoi B
rpynne BCex nepectaHOBOK KOPHeEN.

Mouemy? Mpeanonoxum, Hanpumep, 4to U P, u R coxpaHaioT
BCe anrebpanyecKkune COOTHOWEHUA MEXAY KOPHAMU. Ecau B3aTb
HEKOTOpOoe COOTHOLWEHWE U MPUMEHUTL R, TO MONYYUTCA BepHoe
CootHoweHwue. Ecnu ganee npumeHuTs P, TO CHOBa Nony4uTCA Bep-
Hoe cooTHoweHune. Ho npumeHeHue R, a 3atem P — 370 TO Xe ca-
Moe, yto npumeHenune PR. ChepoBarensHo, PR ABNAETCA CUMMET-
Pueir. ipyrumm cnosamu, Habop cummetpuit obnagaet rpynmno-
BbiM cBOICTBOM.

3T0T npocTont haKT NeXUT B OCHOBE BCEro CAenaHHoro fanya.
O4 TOBOPUT HaM, 4TO C Niobbim anrebpanyeckum ypaBHeHVEM CBA-
33Ha Hekas rpynna — ero rpynna cMMMeTpun; ceyac oHa Hasbi-
Baetca 2pynnodi fanya B yectb ceoero usoGperatens. Mpuuem
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rpynna fanya no6oro ypaeHeHna Bceraa ABAAETCA MOATPYNMoi g
rpynne Bcex nepectaHOBOK €ro KopHei.

W3 3TOro KnYeBOro YCMOTPeHWA BbipacTaeT eCTeCTBEHHay
cTpaterus ataku. Y3Haem, Kakue MOArpyNnbl BO3HUKAKT B KaKyy
obcToATeNbCTBaxX. B 4acTHOCTU, ecnm ypaBHEHME MOXHO PeLnTh g
paauKanax, To rpynna fanya 3toro ypaBHEHWA JOMKHA OTPaary
3ToT (haKT B CBOEW BHyTpeHHewW cTpyKType. [Janee, 3a4aBlmnch a.
BbimM ypaBHEHMEM, HAXOAWM €ero rpynmy fanya u npoBepaem, Aeicr-
BUTENbHO N OHa obnagaet Tpebyemoii cTpyKTypoit. Takum 06pa.
30M Mbl MOJTly4aem OTBET Ha BOMPOC O Pa3pelunmMoCcTy B paguKanax,

A panee Tanya nepedopmynupoBan BCIO 3aAayy C COBepLIEHHD
MHON.TOYKM 3peHus. Bmecto noctpoeHus 6awHu ¢ necTHULamMu ox
BbIPACTUN HEKOE AepeBo.

He 7o yTo6bl OH Cam Ha3biBan CBOV METOA “AePEBOM” — TaK e
KaK He ynomuHan Abenb o “6awHe” KapaaHo, ogHako naeto fanya
MOXHO, TeM He MeHee, U306pa3uTb Kak NpoLecc, KOTopbI CHOBa
1 CHOBa OTBETBNAETCA OT LeHTpanbHoro cteona. CTBon — 310 rpyn-
na lanya aaHHoOro ypaBHeHus. BeTBu, BETOUYKU U IUCTbA — Pazimny-
Hble NoArpynnbl.

Moarpynnbl BO3HWKAKOT eCTeCTBEHHbIM 00Pa3oM, KaK TONbKO
Mbl 33ayMaemcsa 0 TOM, KaK U3MeHAIOTCA CUMMETPUMN ypaBHEHNH,
Korga mbl HaunHaem 6patb paguKansl. Kak usmensercsa rpynna?
lanya nokasan, 4To €CNM W3BNEHAeTCA KOPeHb p-N CTeneHu, TO
rpynna CUMMeTPUM AOMKHA Pa3buTbca Ha p pa3nnuHbix 6NOKOB
OAMHaKoBoOro pasmepa. (3aecb, Kak 3ametun Abenb, Bcerga MOX-
HO MpeaAnonaratb, Y4TO YMCNO p npocToe.) Tak, Hanpumep, HeKas
rpynna u3 15 nepectaHoBOK MOXeT pa3butbes Ha 5 rpynn u3 3 ane
MEHTOB Kawpas Wau Ha Tpu rpynnbl U3 5 Kawaas. CyuectseHHO
BA¥HO, 4TO ONOKM AOMKHBI YAOBNETBOPATb HEKOTOPbIM O4eHb
CTPOr1M YCNOBUAM; B YaCTHOCTU, OAMH U3 HUX AO/IKEH Cam no Ce
6e 06pa3oBbIBaTL MOArPYNAY HEKOTOPOro CrelyManbHoro Buaa, U3
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BeCTHO"O noj umeHem “HopmanbHOW NOArPyNNbl WHAeKca p”.
MOXHO MPeACTaBAATS cebe, 4To CTBON AepeBa pasbunca Ha p
meHblUX BETOK, OAHA W3 KOTOPbIX COOTBETCTBYET HOPMAanbHOW
poarpynne.

HopMmanbHbie NOArpyNMbl B rpynne BCex WecT NepecTaHoBOK
wa TPEX CMMBONAx TaKoBbI: BCA rpynna [,U,V,P,Q,R], noarpynna
[I,U,VJ (rabnuubl YyMHOXEHMA KOTOPbLIX Mbl TONbKO YTO BMAEAN) W
poarpynna u3 OAHOW-eANHCTBEHHOW nepecTaHoBKY, T. e. [/]. Tpu
gpyrvie MOATPYNMbI, COAepXaluMe KawAas no ABe nepecTaHoBKM,
He ABNAKTCA HOPMA/bHbLIMU.

MycTb, HANPUMep, Mbl }enaem pelwnTtb obllee ypaBHeHue na-
7ot cTeneHn. imeetca NATbL KOPHEN, TaK YTO HaWW NepecTaHOBKM
6yayT NepecTaHoOBKaMM Ha MATM CUMBOAAX. TakuX NepectaHoBOK
pOBHO 120. KoadbduuneHTtsl ypasHeHUs, BYAy4M NOAHOCTLIO CUM-
MeTpuyHbIMUM, o6napatoT rpynnoii, coctosliei U3 Bcex 120 nepe-
CTaHOBOK. 3Ty rpynny Mol Byaem npeacraBnats cebe Kak CTBON Ae-
pesa. Kaxablit 0TaenbHbIA KOpeHb 0bnaaaeT rpynnon, Kotopas co-
AEPHUT NNLLL OfHY NepecTaHOBKY — TpUBMaANbHYyI0. Tak yTo y aepe-
Ba 120 NUCTbeB. Hawa uenb cocTouT B TOM, YTOObI COEANHUTL CTBON
C cTbAMU, J06aBNAA BETBU U BETOYKM, CTPYKTYPA KOTOPbIX OTpa-
wana 6bl CBOWCTBA CUMMETPUMN PA3NUYHBIX BENUYMH, BO3HUKAIKO-
WX, ey HayaTb BO3UTLCA C POPMYNOit ANs KOPHER, KOTopble, NOo
Hallemy NpeAnoNCHEHNIO, BbIPAWAIOTCA B paguKanax.

Myctb ana ypobcTBa paccyxaeHuid nepebii WwWar B popmyne
COCTOWUT B M3BNEYEHUU KOPHA NATOW cTeneHu. Toraa rpynna u3
120 nepecTaHOBOK AOMKHA Pa3buUTbCA HAa 5 KYCKOB, B KAWAOM U3
KOTOPbIX CogepHUTCA N0 24 nepecTaHoBKU. Tak uTo y AepeBa Bbi-
PACTYT naTb BeTBeM. TeXHUYECKN 3TO BETBNEHUE AOMKHO COOTBETCT-
BOBaTb HopmanbHoit Noarpyne UHAEKCa 5.

OpHako Manya cmor AoKasaTb — NPOCTO M3yyas nepecraHoB-
KW, — yto makoii HopmansHoli Nod2pynnbl He cywecmsyem.

Napro, moxeT 6biTb, CNeayeT Hayatb, CKaMEM, C KOPHA Celb-
MO crenenn. Toraa 120 NepecTaHOBOK AOMKHbI Pa3bUTLCA Ha
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cemb 6710KOB OAHOTO 1 TOFO e pa3mepa — 4TO HEBO3MOXHO, g,
CKOJ/IbKY 120 He AeNUTCA Ha 7. 3HAUNT, KOPHA CeAbMOW CTeneHK Het,
Ha camom piene HeT HUKaKMX KOpHen NpoCTON CTeNEeHW, 3a UCKnyg.
YeHMeMm 2, 3 U 5, NOTOMY YTO MMEHHO TaKOBbI NPOCTbIE AENUTeny,
yucna 120. A Mbi KaK pa3 UCKAUNAN 5.

Yro e Torga, HauHeM ¢ kybuueckoro kopHaA? K coxanenmio, ye
NONYYNTCA: TPyNna M3 120 NEPeCcTaHOBOK HE MMEET HOPManbHoj
NOArpynnbl MHAEKCA 3.

Bce, 4to oCcTanock, — KBafpaTHbI KOpeHb. VImeeTcs i B rpyn.
ne U3 120 NepecTaHOBOK HOPManbHas NOArpynna nHAeKca 27 Nme.
eTcA, npuyem poBHo ogHa. OHa coaepuT 60 NEPECTaHOBOK U Ha-
3bIBAETCA 3HakonepemeHHol 2pynnodi. TaK 4To, WCNOAb3YA Teo-
puio rpynn fanya, Mbl ycTaHoBMAK, YTo Ntobas hopmyna ans peue-
HUS 00ULero ypaBHEHNUA NATON CTENEHU A0MKHA HAYMHATLCSA C KBa-
APaTHOrO KOPHA, 4TO NPUBOAWT K 3HaKonepemeHHowu rpynne. Mpu
nepBoM BETBIEHWUYM CTBOMA NOABARAIOTCA BCErO BE BETBU.

Ho Bcero umeerca 120 NUCTbEB, TAK YTO LEPEBO [OMKHO W
fanblue KaKk-To BeTBMTbCA. KaK oHO 310 aenaet? lpocTtble aenute-
Ay Yucna 60 — 370 Te Xe 2, 3 U 5. Tak YTO KawAasa HOBas BeTBb
JOMKHa [enuTbCca Ha ABe, TPU UK NATb BeToYeK. [lpyrumu cnosa-
MUY, HaM Hago f06aBuTb UK elle OAMH KBAAPaTHLIN KOPEHb, UK
KyOu4eCKU KopeHb, AN KOPeHb NAToW cTeneHu. bonee Toro, 310
MOXHO caenatb, €Cu, U TONbKO eC/in, 3HaKonepemeHHas rpynna
COAEPHUT HOPManbHYK NOArPYNNY MHAEKCA 2, 3 UAN 5.

Ho copepXuT nn oHa TaKylo HopmanbHyto nogrpynny? Bonpoc
3TOT — L NMKOM BONPOC O NepecTaHoBKax Ha NATU cumsonax. Ve
cnepys Takme nepecrtaHoBKM, [anya cmor foKasarb, 4To B 3HAKOMNE:
peMEeHHON rpynne Boobuje Hem HOpMAabHbIX nodzpynn (3a U
KNOYEHMeM BCeil rpynnbl U TpuenanbHon noarpynnbi [/)). 310
“npocras” rpynna, oHa 13 Tex OCHOBHbIX KOMMNOHEHT, U3 KOTOPbIX
MOXHO NOCTPOUTL BCE IPynMbl.

He Hawnocb AOCTaTOMHOrO KoOAMYeCTBA HOpPMasibHbIX noa:
rpynn, 4T06bl COEANHUTL CTBOA CO BCEMU NUCTBAMM NPU nomou/
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[loxasatenbcrso lanya HepaspewnmoCcTy ypaBHEHUA NATON CTENEHU.

BETBNEHUIN HA NPOCTOE YUCO BETOK Ha KawAoMm Lare. Tak 4To npo-
L|ecc peleHna ypaBHeHWUA NATON CTeNeHn B paguKkanax HaTbiKaer-
€A Ha BHE3aNHyl0 0CTAHOBKY MoC/e Toro NepBoro wara, 3akaya-
louerocs B gobaBneHun KBagpaTHOro KOpHA. MOmu 6osbuie Heky-
da. Het gepesa, No KOTOPOMY MOXHO 6bl10 Bbl 4OBPATLCA OT CTBO-
na Ao incTbes, a NOTOMY HeT POopMynbl ANA KOPHEN B TepMUHaXx pa-
AVKanoB.

Ta e npes pabotaer ans ypaBHeHuiA ctenenu 6, 7, 8, 9 — nio-
6o crenenu, crapueit 5. Tenepb HeM3BeXHO BO3HUKAET BONPOC, a
novemy e ypaBHEHUA BTOPOK, TPETbE U YETBEPTOM CTENEHU, TEM
He MeHee, paspelwnmbl? Yem BbifeneHbl CTeneHn 2, 3 U 42 B peii-
(TBUTeAbHOCTM Teopus rPynn TOYHO FOBOPUT HAM, Kak pewuTb
YPaBHeHus BTOpOIA, TpeTbel 1 YeTBepTONt CTeneHu. 1 0CTaBAIo B
CTOpoHe TexHUUEeCKME NOAPOBHOCTM, @ BMECTO 3TOFO NPOCTO NOKa-
Y, kaK BbirnAgaT aepesbsi. OHM B TOYHOCTW COOTBETCTBYIOT KNACCH-
Seckum opmynam.

Tenept mbi HaunHaem BugeTh Kpacoty uaeu lanya. V13 Hee cne-
AYeT He Tonbro [I0Ka3aTeNbCTBO HepaspeLMmocTy obLero ypasHe-
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21 =2 6/3=2

Wcnonb3oBaHue rpynn ANA peleHus ypaBHeHUn BTOPOA, TpeTbei
1 YeTBepTOoN cTeneHeu.

HUA NATON CTENeHW B paguKanax, Ho U 06bACHeHMe, noyemy ob-
Wwue ypaBHEHMA BTOPOW, TPETbEN M YETBEPTOW CTEMNeHW BCe e
umetom pelleHus B pagukanax; 6onee Toro, NpUMepPHO BMAHO TO,
W KAk 3TW pelleHus yctpoeHbl. Ecan nopaboraTb elye HeMHoro,
MOMHO M3BAE€Yb ¥ MOYHbILU BUA 3TUX pelieHnn. HakoHeLl, Noaxoa
[anya NO3BONAET OTANYUTL T€ YPaBHEHWUA NATON CTENEHU, KOTOPLIE
Henb3a pewWwmnTb, OT TeX, KOTOPbIE MOXHO, U FOBOPUT Ham, Kak pe:
WWTb 3TU NOCNEAHME.

lpynna lanya BCAKOro ypaBHEHUA coobuaer Ham BCe, YTO Mbl
MOMEM NoXenarb y3HaTb 0 ero peweHusax. Tak noyemy e llyac
coH, Kotun, Jlakpya 1 Bce ocTanbHble CNeunanucTbl He 3anpbiramv
OT pajocCTH, yBULEB, 4TO e caenan [anya?

[pynna [anya xpaHuUT yacHyo TanHy.

TaitHa 31a Takoro poaa. Camblil NPOCTOit CNOCco6 NoAy4muTH rpynny
KaKoro-nMbo ypaBHeHUs COCTOMT B MCNONb30BaHUM CBOACTB €M
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KoP"eﬂ' Ho, pasymeetcs, Bce [eNn0 Kak pa3 B TOM, YTO Mbl, KaK
np'aamno, He 3HaeM, HaKOBbI 3T HOpHU. He Byaem 3abbiBaTh, 4TO
ueﬂb cOCTOUT B pellieHnn ypaBHEHUA, TO €CTb B HAaXOXAEHUN ero
KopHel‘;L

ﬂpe,ql'lOflO)KVlM, YTO KTO-TO NOJApUT HaM KOHKPETHOE ypaBHe-
aue nATON CTeNEeHU, CKaxem

X-6x+3=0

7

X +15X+12 =0,

¥ MONPOCUT UCNonb3oBatb MeTodbl lanya, 4Tobbl OonpepenuTb,
MOMHO N1 PelnTb €ro B pagnKanax. BnonHe 3aKoHHbIN BONpOC.

CrpaluHas npaeaa COCTOMT B TOM, YTO C MCNONb30BAHUEM Me-
70808, AOCTYNHbIX [anya, Hem HuUkakozo cnocoba Ha Hezo omse-
mums. MOXHO yTBEpKAATb, YTO CKOPEEe BCEro COOTBETCTBYlOLLARA
rpynna CoAepIMuT BCE 120 NepectaHoBOK — U eC/u 370 TaK, TO Tor-
A2 pelwnTb ypaBHeHMe Henb3A. Ho Mbl He 3HaeM HaBepHsAKa, Aeit-
CTBUTENLHO N1 NOABNAIOTCA BCE 120 NEPECTaHOBOK. BbiTb MOXeT,
NATb KOpPHEN YAOBNETBOPAIOT HEKOTOPOMY CreuuanbHOMy YyCio-
BuiIo. OTKyaa Ham 3HaTb?

CHonb 6bl KpacuBoit HY Gbina Teopus Manya, et NPUCYLLM KeCT-
KWe orpaHuyeHus. OHa umeeT geno He ¢ KoadbduumeHtamu, a ¢
KOPHAMW. [lpyrumu cnoBamm — He C TEM, YTO U3BECTHO, a C TeM,
410 HenspecTHoO.

CerogHa MOXHO 3aliTV Ha NOAXOAALLMIA MaTeMaTUECKNl Beb-
CailT, BBecTU Typa CBOE ypaBHEHME, U CAlT BLIYUCANT ANA BAC €rO
"PYNny lanya. CeroaHs M3BECTHO, YTO NEPBOE U3 NPUBEAEHHDIX Bbi-
Ue ypasHenmii He pa3pewnmMo B pagnKanax, a BTopoe paspeLuu-
:':p' A Xouy nogyepKHYTH 34€Ch HE TO, YTO Mbl UCMONb3YEM KOMNbIO-

» @ TOT haKT, YTO KTO-TO BLIACHWA, KAaKUe Waru Hafo npeanpu-
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HATb ANA pelweHus 3ajayu. MasHerwee nocne fanya NPOABMq.
Hue B 310/ 06MacTn COCTOANO B pa3paboTke CNOCO6OB BbluNCpg,
HuA rpynnbi [anya nto6oro 3aaaHHOro ypaBHEHUSA.

Y camoro lanya Takux metoaos He 6bino. Mpeacrosno PO,
LLe/IOMY CTO/IETHIO, YTOObI PYyTUHHbIE BbluMcaeHus rpynn lanya CTany
BO3MOXHbl. OTCYTCTBUE KE TAKUX METOAOB YaCTUYHO ONPaBAbIB3ey
peakuuto Koww u lNMyaccoHa. OHM mornu cetoBatb, NPUYEM C nop.
HblM OCHOBaHueMm, 4To ugeun lanya He NO3BONANN PeLWNTb NPOBye.
My O pa3pewmmocTy B pagnKanax 1toboro 0aHH020 ypaBHEHN s,

Yero oHM He MO YBUAETD, TaK 3TO TOro PaKTa, YTo MeToa [a.
nya Ha CaMOM fiene pellan YyTb APYrylo 3agadvy: Onpeaenutb, Ka.
Kve CBOWCTBA KOPHEN AenatoT ypaBHeHWe paspelnmbim. 31a 3aaa.
Ya nony4mna U3ALHLIA 1 ryBoKMIA oTBET. YTO e KacaeTca 3agauy,
peleHne KOTOPOM OHM XoTenu Obl noay4uTb OT lanya... Hy, B Hejj
HeT NPUYMH OXMAATb YeTKOro oTeeTa. [1poCTo He cyLecTBYEeT ACHO-
ro cnocoba KnaccuduunpoBatb paspelinmble ypaBHEHUSA B Tep-
MUHAX 1erKOBbIYNCAAEMbIX CBONCTB UX KO3 PULMEHTOB.

[lo cux nop mHTEpnpeTaums rpynn Kak CUMMETPUIN HECKONBKO OT-
Aasana metagopoit. Tenepb Ham Hago caenatb ee bonee Gyksanb:
HOW, W 3TOT War notpebyeT 6onee reOMeTPUYECKON TOUKM 3PEHUA.
Mocneposatenu anya 6bICTPO OCO3HANM, YTO COOTHOLIEHME MEXKAY
rPynnov 1 CUMMETPUE HAMHOTO N1erye NOHATb B reOMETPUYECKOM
KOHTEKCTe. Ha camom Aene MMEHHO TaK 3TOoT npeamet 06bIYHO !
06BACHAIOT B y4ebHbIX Kypcax.

Y1o6bl NONY4NTL HEKOTOPOE NpefcTaBieHne 06 3Tom COOTHO"
WeHWUKM, KPATKO OCMOTPUM MOt0 Ntobumyto rpynny — rpynny cUm
METPU PaBHOCTOPOHHEro TpeyronbHuKa. W 3agaaumca HakoHel
cambim pyHAAMEHTaNbHBIM BONPOCOM: 4TO e, CTporo rosopf:
eCcTb cummeTpus?

[Jlo Fanya BCe OTBETHI Ha 3TOT BONPOC 6binK 0BOALHO pacn/b?”
yaTbl U BKAKOYANM B cebs pasmaxmMBaHue pykamu u anennaumio K
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kMM CBOWCTBaM, KaK u3salecrso nponopuuun. C KOHLENUUAMM
(aKoro na HacToslen maTemaTukn He nocTpouuwb. Mocne Ma-

a — CNYCTS HEAOATVA NEPUOA BPEMEHH, HA NPOTAKEHUM KOTOPO-

MaTemaquecumm Mup pasbupancs ¢ obWMMK naeamm, CToALK-
MM 33 UX 04€Hb KOHKPETHbIM NPUMEHEHMEM, — BO3HUK npocrow 7
HeaaychlcneHHbm oTBeT. Bo-nepBbix, €NoBo “cummeTtpus” Hago
oHMMATb KaK “HeKas cummeTpua”, “oaHa u3 cummeTpuin”. 06b-
eKTbI HE 06nafatoT 0gHOM-eANHCTBEHHOW CUMMETPUEN; OHU YACTO
/MeIOT MHOTO Pa3NnyHbIX CUMMETPUIA.

Ho uTO e Torga Takoe atn cummeTpun? CUMMETPUA HEKOTOPO-
ro MatemaTnyeckoro obbekta — 3710 npeobpasoBaHue, KoTopoe
coxpaHAeT CTPYKTypy obbexta. Yepes cekyHay s pa3BepHy 370
onpeaeneHue B HeyTo Bonbluee, HO NpeX /e BCero HaZlo 3aMeTUTb,
4T0 CMMMETPUs NpeacTaBnseT coboit cKopee NPOLEecc, HeXenu
obbekt. Cummetpun lanya asnsioTca nepectaHoBKamu (KopHei
ypaBHeHWs), a NnepecTaHoBKa — 3T0 HeKUit cnocob nepeynopsazo-
yutb Beww. CTporo roBops, 3T0 He CaMo NepeynopsaaoYMBaHme, a
npaBuio, KOTOPOE HaZlo NPUMEHUTb, YTOBbI AOBUTLCSA 3TOrO Nepe-
ynopagoyeHus. He 6atogo, a peuenr.

MogobHoe pasnuume MOMKET NOKA3aTbCA MENOYHbIM 3aHyACT-
BOM, HO UMEHHO QHO IEXUT B OCHOBE BCEr0 NPeanpuaTus.

B onpegeneHnn cummeTpum MMEIOTCA TPU KIOYEBbIX CNOBa:
“npeobpasosanue”, “crpyktypa” n “coxpaHser”. Mo3sonbre 06b-
ACHUTL UX, MCNONb3Yys NPUMEP PABHOCTOPOHHEID TPeYroNbHUKa.
Y TaKoro TpeyronbHWKa NO ONPeAENeHmIo BCe TPU CTOPOHbI UMEIOT
OAMHaKoByio gnnHY, @ BCE TPW yrna — OfiHY U Ty e BEAUUYUHY, a
UMeHHO 60°. 113-3a 3TX CBOVICTB TPYAHO OTAUYUTL OfHY CTOPOHY OT
Apyroi; tpasbl TUNa “camas AAMHHAA CTOPOHA” 3A4€Cb HUYEro He
3Havar, Yrnbl Takke HepasAMUMUMbL. Kak Mbl cetyac yBuaMM, HeBo3-
MOXHOCTL OTAMYNTS OfIHY CTOPOHY OT APYrOW WAK OfWH Yron OT ApY-
0 ABnserca CNepcTBUEM CUMMETPUIA PAaBHOCTOPOHHEro Tpey-

ro
m“bHMKa B pencreBuTeNbHOCTM 3TUM €ro CUMMETPUK U onpepens-
Tcs.,
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PaccmoTpum 3Tv TPY CI0BA NO o4Yepeau.

lTpeobpazosarue. Ham paspeluaeTtcs Koe-4To Aenathb C Haluyy,
TPeyronbHMKOM. B npuHUMne umeetcs macca Bellen, KOTopbie
HAM MOXHO NpOAENarb: COrHyTb €ro, NOBEPHYTb HA HEKOTOpy);
yron, CMATb €ro, PacTAHYTb, KaK ecnu Bbl OH 6bin CAenaH u3 pesy.
Hbl, NOKPACUTb B PO30BbIi LBeT. Haw Bbibop, ogHako, 6onee y3q,
1 OrpaHUYeH BTOPbIM U3 HaLLMUX CNOB.

Cmpykmypa. CTpyKTypa Hallero TpeyroabHMKa COCTOUT U3 ma.
TEMaTUYECKNX CBOWCTB, KOTOPble NONAraloTCs CyLeCcTBEHHbIMy,
CTpyKTypa TpeyrofbHMKa BKAOYAET TaKue Belu, Kak “y Hero tpy
CTOPOHbI”, “CTOPOHbI — NpAMble ANHWUK”, “OflHa CTOPOHA WUMeer
ANVHY 7,32 Aoma”, “oH pacnonaraeTca Ha NAOCKOCTY BOT B 3Toy
mecte” u Tak ganee. (B Apyrux ob6nactax mateMatuKu CyULECTBeH-
Hble CBOWCTBA MOTYT OKa3aTbCs Apyrumu. B Tononoruu, Hanpumep,
CYLLECTBEHHO TOMBKO TO, YTO TPEYroAbHUK 06Pa3yeT OANH 3aMKHY-
Tbi NYTb, @ HaAU4YMe TPEX YINOB U NPAMONUHENHOCTb CTOPOH He
MMEIOT 3HaYeHus.)

Coxpansem. CTpyKtypa npeobpa3oBaHHOro 06beKTa [JoMKHa
COOTBETCTBOBATb CTPYKTYpe UCXOAHOrO. Mpeobpa3oBaHHbIN Tpey-
FONbHUK JOMKEH TAKME UMETb TPU CTOPOHbI — TaK YTO CMMHAHMe
ero uckntoyaerca. CTopoHbl AOMKHbLI 0CTAaBaTLCA NPAMbIMU, TaK YTO
CKnaabiBaTth Henb3A. OfHa CTOpOHa JOMKHA NO-NPEeXHEMy UMeTb
ANVHY 7,32 AOMMA, TaK YTO pacTArmBaTb TPEYrofibHUK TOXe 3arpe:
lieHo. MonoxeHue JOMKHO ObITh TEM e CaMbIM, TaK YTO CABUT Ha
AeCATb hyTOB B CTOPOHY HE JO3BONSAETCA.

LieT ABHbIM 06Pa30M He YNOMUHAETCA B Ka4yecTBe CTPYKTypbh
TaK YTO OKpaliMBaHWe TPeyroNbHUKAa He UMeeT 3HadeHus. He 10
4t06bl OHO 6bINI0 NOA 3aNPETOM — NPOCTO OHO He cocTasnaeT pa¥
ANYUA ANA FTEOMETPUYECKUX Lienen.

MOBOPOT TPEYroNbHUKa Ha HEKOTOPbIN Yron, oAHaKo, AencT/
TENbHO COXPAHAET N0 KpailHel Mepe Koe-4To u3 crpyKTypsbl. ECM
Bbipe3aTb PaBHOCTOPOHHUIN TPEYroNbHUK U3 KapToHa, nonoxi™
ero Ha CTOf, a 3aTeM NOBOPAYMBATb, TO OH No-NpexHemy GyaeT 85
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(ARETb KAK TPeYronbHuK. Y Hero ByAyT TPU CTOPOHBI, NPUYEM NPSA-
wble, @ VX ANMHbI HE M3MEHATCA. OAHAKO NONOXKeHNe TPeyronbHu-
ka Ha NNOCKOCTV MOXKET OKa3aTbCA MHbIM, B 3aBUCUMOCTY OT yra,
4a KOTOPbI/l €70 NOBEPHYA.

EcAu 5 NOBEPHY TPeYroNbHUK, HanpuMep, Ha NPAMON yron, To
pe3ynTar ByneT oTanyaTbCa OT NepBoHayanbHoro. CropoHsl byayT
(MOTPETb B APYrux HanpasneHusx. Ecan Bbl 3akpoeTe rmasa, noka
q Gyay ero NOBOPauMBarTh, TO, OTKPbIB MX, CMOXETe OnpeAenuTs,
470 TPEYTONbHMK 6bin NOBEPHYT.

MoBopoT Ha NPAMOIL yron He ABNAETCA CUMMETPUE
pPaBHOCTOPOHHEro TpeyronbHUKa.

Ho ecnu s noBepHy TpeyronbHUK Ha 120°, Bbl He 3aMeTuTe Hu-
KaKoM pasHULbl Mexay “6bino” u “crano”. Ytobbl Nnokasarb, yTo A
“Melo B BMAY, fi TAMHO NOMEYY Yribl KPYXXKaMK pasnnyHoro Tuna,
TaK 4TO Mbl CMOXEM CNeauTb 3a Tem, YTO KyAa OTnpasafeTca. 3T
KPYXKN — TONbKO ANA Hawed opueHTauuu, OHM He COCTaBAsIOT
4aCTb CTPYKTYpbl, KOTOpPas AoMKHa ObITb coxpaHeHa. Ecau Bbl 3a-
KpbiBaeTe rnasa Ha KPYIKWU, €CAN HAaW TPEYronbHUK HaCTONbKO Nu-
WeH CBOIICTB, HACKONLKO 3TO NoMaraeTcs BCAKOMY 406ponopagou-
HOMY 3BKNMA0BY 06BEKTY, TO NOBEPHYTLIA TPEYrONbHUK BLIFAANT B
TO4HOCTM KaK UCXOAHbIN.

e _, O
® O o o

NoBopor Ha 120° senserca CMMMETpUeEN PaBHOCTOPOHHErO TPeyroNbHUKa.
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[pyrumun cnosamu, NOBOPOT Ha 120° €CTb CUMMETPUA PaByg.
CTOPOHHero TpeyronbHuKa. Mpeobpasosaxine (NOBOPOT) COXpany.
et cTpykTypy (hopmy v pacnonoxexue).

Owxa3blBaeTcs, YT0 Y PaBHOCTOPOHHErD TPeyrofbHUKa Meercy
POBHO WeCTb PasnnyHbIX CUMMETPUA. BTopas — 310 NOBOPOT g
240°. Elwe Tpu — oTpaxeHus, noj AencTBMeM KOTOPbIX OAMH U3 yr.
NOB TPEYronbHMKa OCTaeTCA Ha mecTe, a AiBa APYrX MEHAIOTCS me.
cTamu. A B 4em COCTOUT LecTas cummeTpua? B HedenaHuu Hugezo,
OCTaBbTe TPEYroNbHUK B NOKOE. 3TO TPUBUANbHO, OBHAKO e yaos.
NETBOPAET yCNOBUAM, Tpebyembim OT cummeTpum. Ha camom gene
310 npeobpa3zoBaHine yaoBNETBOPAET ONpeaeneHnio CUMMETpuy
BHE 3aBMCUMOCTY OT TOTO, KaKOW OOBEKT paccMaTPMBAETCA U Ka-
KO€e CBOWMCTBO [JOMKHO COXPaHATLCA. Ecnun HuYero He-aenartb, To Hu-
yero U He MeHAETCA.

31a TpMBMANbHAA CUMMETPUA Ha3bIBAETCA MOXCOeCmBeHHOI.
OHa MOMeT NnoKasaTbCA He OYeHb BaHON, HO €CNUN OT Hee OTKa-
3arbCsA, TO BCA maremartvika nolget BKPpUBb U BKOCh. lpoucxoas-
uee byaeT NOXoxe Ha BbINONHEHWE CAOKEHUSA YNCEN B OTCYTCTBYE
HYNA UAN YMHOXEHUS B OTCYTCTBUE eAMHULbI. ECan e mbl BKAIOYa-
€M TOXeCTBEHHOE Npeobpa3oBaHue, To BCe XOPOLLO.

~ 7

LecTb cMMMETPUA PABHOCTOPOHHENO TPEYroNbHUKA.
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Jns PaBHOCTOPOHHETO TPeyroibH1Ka MOXHO NPeACTaBATb ce-
be eAVHMYHDBIA 3N1EMEHT KaK BpalyeHue Ha 0°. Ha pucyHke usobpa-
jeHbl PE3YNIbTaThi NPUMEHEHNA WeCTV CUMMETPHil K Halemy pas-
HOCTOPOHHE@MY TPeyronbHMky. 370 B TOYHOCTU LWIECTb Pa3fNYHbIX
Cnoco6OB, KOTOPbIMMW Bblp€3aHHbIN U3 KAPTOHA U BbiHYTHIN U3 MA10-
CKOCTV TPEYTONbHUK MOKHO HANOXMTb Ha €ro MCXOAHOE NONoXe-
wve. MYHKTUPHbBIE IMHAN NOKA3LIBAIOT, FAe Ha/\0 PACNONOKMTL 3ep-
Kano, yT06bl NONY4NTL TPEOYEMOE OTpaNKeHNe.

Tenepb s cobupatoch yoeanTb BaC B TOM, 4TO CUMMETPUU — 3TO
yacTb anrebpbl. [ins 3Toro A caenaio 1o xe, 4to caenan 6ol No6oi
anrebpanct: Bbipaxy Bce B cumeonax. 0603HaunMm wects CMMMeET-
puit 6yksamu I, U, V, P, Q, R cornacHO npuBeeHHOMY Bbille pu-
CYHKY. EAMHUYHBIA 3n1eMeHT — 370 /; ABa Apyrue BpauleHus cytb U
uV, aTpu otpaxeHns — P, Q n R. Te e camble CUMBO/Ibl A UCNOJb-
30BaN Bbillie ANA NePECTaHOBOK KOPHeW KyOu4eCcKoro ypaBHeHUA.
[ina 3T0r0 ecTb NpuymMHa, Kotopas, Gonee TOro, CKOPO CTaHer
ABHOM.

lanya No MaKCMMyMy wucnonb3oBan “rpynnosoe CBOMCTBO”
CBOMX NepecTaHoBOK. ECAu npumeHnTb Ntobble ABE U3 HUX NO oYe-
peau, To NOAYYUTCA Kakas-To apyras. OTciofa cneayeT MOLHbIR
HaMeK Ha To, 4TO Ham cneayeT fenatb C HalMMU LIEeCTbI0 CUMMET-
puamn. Mbl nonapHo “nepemHOKMM” X 1 NOCMOTPUM, 4TO Nony-
yutca. HanomHum cornawleque: echam X u Y — asa npeobpasosa-
HWA cummetpum, To npoussegerHne XY — 310 TO, YTO Nony4yaercs,
Koraa cHavana npumeHserca Y, a notom X.

MycTb, HaNpuUmep, Mbl JKenaem y3Harb, 4to Takoe VU. 310 o3Ha-
4aeT, yto cHavyana K TpeyronbHUKy npumenserca U, a notom V.
Weory OCylecTBAAET BpalleHMe Ha 120°, a V 3arem Bpalyaer no-
WSawuitcs TpeyronbHUK Ha 240°. Tem cambim VU ocyuiectsnser
BPalienme Ha 120° + 240° = 360°.

O, Mbl 336611 BKNIOUMTH 3TO BpalleHe.

Her, He 3a6biau! Ecan noBepHYTb TPEYrofbHUK Ha 360°, TO BCE
BepHercs B TOYHOCTU TyAa, rae 6b1n10. A B TEOPUM rpynn BaxeH Ko-
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HEUYHbI Pe3yNbTaT, @ He NyTb, KOTOPbIM K HeMy NPULLIAN. Ha A3bikg
CUMMETPUA ABE CUMMETPUN CYUTAKOTCA OANHAKOBBIMU, €CIU Oy,
MPUBOAAT K OAHOMY 1 TOMY e KOHEYHOMY COCTOAHMIO 06bekry
Mockonbky VU paet 1ot e 3 deKT, 4To TowAeCTBEHHOE Npeobp,.
30BaHue, Mbl 3aKao4aem, yto VU = |,

B KauyecTBe BTOPOro NMpuMepa paccMOTPUM, YTO Aenaer UQ,
Npeobpa3zoBaHua BbINONHAIOTCA Cregylownm obpasom:

Mbl BUANM, YeMy paBeH pe3ynbTaT NepemMHOMEHNA CUMMETPUIA: oy
paBeH P. 3Hauut, UQ = P.

W3 Hawux wWectm CUMMETPUA MOXHO MOXHO obpasosar
TPUALATb WecTb NPON3BEAEHUI, A BbIYMCIEHUA MOXHO CBECTU B
Tabnunuy ymHoweHus. Monydyaetcs B TOYHOCTM Ta we Tabnuua, Ko-
TOopas y Hac 6bina ans WecT NnepecTaHOBOK KOPHeW KyBuyecKoro
ypaBHeHUA.

O6HapyeHHOe cOBnageHue faeT NpUmep OfHOTO M3 Haubonee
MOLYHbIX METOAOB BO BCelt Teopum rpynn. Ero uctoku — 8 paborax
thpaHuysckoro matematuka Kamunsa XoppaHa, Ao M3BeCTHOW CTe-
NeHy NpeBpaT1BLLIEro TEOPUIO FPyNN U3 METOAA aHaNM3a peLleHui
ypaBHeHUI B pafuKanax B CAMOCTOATENbHbIN NpeaMeT.

Oxono 1870 roaa YopaaH NpUBAEK BHUMAHUE K TOMY, YTO ceil-
Yac Ha3blBalOT Teopue npeacrasnequnin. Ana fanya rpynnol GbiM
COCTaBneHbl U3 NepecTaHOBOK — CNOCO6OB NepeTacoBKU CUMBO®
nos. XopaaH Havan 3afymbiBaThea 0 cnocobax nepetacosku 60
nee cnoHbix npoctpaHcte. Cpean Hanbonee dyHaameHTanbHb!X
NPOCTPAHCTB B MaTeMaTUKe UMEIOTCA MHOTOMEpHble NPoCTpaHcr
Ba, a NX Camoe BaXHOE CBOMCTBO COCTOUT B cyliecToBaHWn NP#
MbIX NMHWIA. EcTecTBeHHBIR cnocob npeobpa3osaHus Takoro npo”
CTPaHCTBa COCTOUT B TOM, YTOBbI NpAMbIE NMMHUM ocTaBanuch MPA”
MbIMU. HUKaKIX N3rn6oB, HUKaKUX CKpydnBaHuit. Mmeetcs mHO™

| W3n CTioAPT | UCTUHA N KPACOTA |



{ 191

npeoﬁpa3osanwﬁ TaKoro poAa — BpalleHWs, OTPAKEHNA, U3MeHe-
WA maciwraba. Bce OHM Ha3blBalOTCA NMMHERHbIMU NpeobpasoBa-
HMﬂM“‘

AHIMACKUA OPUCT N MaTemaTuK Aptyp Kanu oTKpbin, 4To Ato-
goe nAnHelHoe npeobpa3oBaHne MOXHO CBA3aThb C MaTpULLEn —
(BaApaTHo Tabnuuen us uncen. Jlioboe nmHeliHoe npeobpasosa-
une TPEXMEPHOTO, Hanpumep, NPOCTPaHCTBA MOXHO 3aAaTb, 3a-
qucas Tabnuuy pasmepom 3 Ha 3 13 BelwecTBeHHbIX yucen. Tak
yro Npeobpa3’oBaHNA MOXHO CBECTU K anrebpanyeckum BblYnC-
neHnam.

Teopus NpeacTaBneHUiA NO3BOASET HavaTb C rPynnbl, KOTOpas
He COCTOUT U3 IMHeNHbIX Npeobpa3oBaHuil, N 3aMeHWUTb ee HeKo-
Topoii FpyNnoi, cocToslien U3 NUHeNHbIX npeobpa3osaHuii. Mpe-
UMYLLECTBO KOHBEPTALMN Fpynnbl B rpynny mMaTtpul, COCTOMT B TOM,
4T0 MatpuyHas anrebpa ABNAETCA OYeHb ryBOKOR U MOUHON, 1
¥opaaH 6bin nepBbIM, KTO 3T0 yBUAEN.

B3rnaHem Ha cMMMETpUM TpeyronbHMKa ¢ XopaaHOBON TOUYKU
3peHusa. BmecTo pa3smelleHns pasHbiX KPYXKOB MO yrnam Tpey-
ronbHWKa A paccTaBio TaM CUMBONLI g, b, ¢, cooTBeTCTByIOUNE
KOpHAM 0buiero Kybuyeckoro ypasHeHus. Toraa CTaHOBUTCA ove-
BUAHBbIM, YTO Kawpaana CMMMeTpUsA TpeyronbHUKa TaKwe nepecras-
nser 3atn cumsonsl. Hanpumep, BpalyeHne U otnpaenser abc B
cab.

Wectb cMMeETPHUIA TpeyronbHUKA eCcTeCTBEHHO COOTBETCTBYIOT
Wectn nepectaHoBKam KopHeln a, b, c. bonee Toro, npoussegexve
ABYX CUMMETPUIA COOTBETCTBYET NPOU3BEAEHMI0 COOTBETCTBYIOLNX

T\ LA

Kax CHMMETPUM PaBHOCTOPOHHErO TPeyrobHMKA COOTBETCTBYIOT NepecTaHoBKam.
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nepecTaHoBoK. Ho BpallieH!s 1 OTpaxeHus B NIOCKOCTU ABNSi 0Ty,
NMHeRHbIMU Npeobpa3oBaHMAMM — OHW COXPAHAIOT NPAMble f,.
HUK. TaK 4TO Mbl NO-APYFOMY MHTEPNPETUPOBANY rpynny nNepecra.
HOBOK — npedcmasu/iu ee — KaK rpynny nuHeiHbix npeobpasog;.
HWIA, MNK, 4TO TO JE CaMOe, KaK HeKylo rpynny matpuu. 3T0i ugeq
NPEACTOAN0 NPUBECTU K TNYBOKUM CNeACTBUAM KaK B matematue,
TaK 1 B pU3nKe.



FnABA 8
MocpeacTBEHHbIA UHXEHep
U TPaHCLEHAEHTHbIN npogeccop

WMMETPUA nepectana ObiTb TYMaHHbIM OLLYLIEHUEM CKPbITOTO
C NOPAAKA WMAW XyLOKECTBEHHbIM BOCMPUATUEM U3ALLECTBA U
kpacotbl. OHa NpeBpaTMnach B ACHYI MaTeMaTyecKylo KOHLen-
UWI0 CO CTPOTUM NOFMYecKum onpepeneHuem. loasunacb BO3-
MOHOCTb BbIYUCAATE CUMMETPUM W AOKa3biBaTb O HUX TEOPEMbI.
Poaunca HoBbi NnpeameTr — Teopua rpynn. [loroxa yenoseyecTsa
33 CUMMETpPUen LoCcTMrNa NOBOPOTHOM TOYKK. B KayecTse nnarbl 3a
BX0f B CO06LIECTBO NOCBAULEHHbIX TpeboBanach rotoBHOCTb MbC-
b 6onee KoHuenTyanbHo. KOHUENUWA rpynnbl Hocuna abeTpakT-
HbIi XapaKTep, Ha HECKONbKO LWAroB yAaneHHbI OT TPaAULMOHHO-
ro “npocroro NpoAyKTa”, COCTOALLENO U3 YACEN U TEOMETPUYECKUX
bopm.

Tpynnbi yxe foKasanu, Yero oHM CTOAT, KOrAa 6bina peleHa Be-
KOBas 3aragka — BONPOC 0 paspewmnMocTy ypaBHeHiA NATOM cTe-
NeHW. Bckope cTano ACHO, YTO TOT e Kpyr WA No3BonAeT paso-
Bparbcs v ¢ HeckonbrMMu APYrMM 334a4amm, HepaspeLwnmbiMm B
Te4eHue BeKoB. Mpy 3TOM He BCerAa NpUBAeKanach UMEHHO Teo-
PUS rpynn kak Takosas — nopoi Tpe6OBaNoCh paccywaaTb TaK,
Kak Paccywpanu Abensb, fanya n ux nocnegoearenu. M gaxe Koraa
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Ka3anocb, 4TO FPYMMbl HE UCNOMB3YIOTCSA, OHU Ha CAMOM AAe/Ie Hayq,
AUNUCh COBCEM PSAOM, NOA CAMOW NOBEPXHOCTbIO BeLen.

Cpeau HepelueHHbIX 334aY4, AOCTABLUINXCA NOTOMKaM B HaCneAcTgy
OT rpeyecKux reoMeTpoB, Tpy NPMOBPenu Bbi3blBaIOLLYIO U3Becy.
HOCTb — 3a/ia4a O TPMCEKL MM yrna, 3aaaya 06 yasoeHnn Kyba u 3.
Aaya o KBaApatype Kpyra. [laye CerofHa TPUCEKUMA yrNa 1 Keap.
paTtypa Kpyra npuBneKator k cebe BHUMaHWe MHOTOYNCIEHHbIX fij.
buteneit, KoTopble, NO-BUAUMOMY, HE BMONHE OXBAaTUAWU CBOuy
YMOM TO 06CTOATENLCTBO, YTO KOFAAa MateMaTuKu rOBOPAT “HeBos.
MOXHO”, TO UMEHHO 3TO U UMeeTca B BUAY. YABOeHMe Kyba He.
CKOMNbKO OTCTaeT NO YPOBHIO NONYNAPHOCTW.

06 3Tux Tpex 3afiavax 4acrto roBOPAT KaK 0 “Tpex 3agayax Ax-
TUYHOCTWU”, HO TaKoe onpepjeneHve co3faeT nNpeyBenUyeHHoe
npeactaBieHne 06 Ux BaHOCTU. 113-3a Hero oHu Kak ByATo CToAT B
OfHOM pAAY C FNaBHeWLMN 3aragKkamn B UCTOPUU, TAKUMU Kak
NocneaHsas Teopema Pepma, Ha KOTOPYIO He YAaBanoch AaTh OTBET
B TeyeHue 6onee 350 neT. OAHAKO OTMYME 34eCh B TOM, YTO BCE AC-
HO co3HaBanu: MocnegHas Teopema Pepma — HepelleHHas 3aja-
Ya, NPUYEM MOXHO KOHKPETHO yKa3aTb, KOFAa UMEHHO OHa Obina
BMepBble NOCTaBneHa B mareMartnyeckon nuteparype. Bce mare-
MaTuKU BbINKU B Kypce OTHOCUTENbHO HE TONbKO Camoii 3a4aui, HO
1 NpeAnonaraemoro oTeBeTa, a TaKke OTHOCUTENLHO TOro, KTO nep-
BbIM NOCTaBWA 3TOT BOMPOC.

[peyeckne 3aaaum — nHble. X He HaNTK y IBKANAA B Nepeute
HepelweHHbIX, Tpebylowmnx BHUMaHUA 3agay. OHM cyuiectsoBamM
rnaBHbiM 06pPa3oM Mo YMONYAHUIO, KaK OYEBUAHbIE MONbLITKY 0606-
ILMTb MONYYEHHbIE paHee ycnellHble pesynsTaTbl, Ho noyemy-To 8-
KUA NPEeAnoYMTan Ux He ynomuHatb., NModemy? Motomy 4to HUKTO
He 3HaN, KaK B3ATbCA 3a UX pelleHue. Mpuxoanno an rpexam Ha
yYM, U4TO OHU MOFYT BOBCE He UMeTb peleHna? Ecam v Tak, To HUKTO
He NogHMMan No 3ToMy nosogy lWwyma. bes comHeHus, Takum N0
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M, KaK ADXMMeJ, NPUXOAUNO B FONIOBY, YTO 3TU 3aa4VN HeBO3-
LOXHO peLlnTb, UCNONb3YA UMPKYNb U TMHEKY, NOCKONbKY OH pa3-

a60TaN anbTepHaTMBHbie METOAbl, OAHAKO HET HUKAKWX CBUAe-
[@nbCT8, 4TO Cam no cebe BONPOC O BO3MOXHOCTW MOCTPOEHUA
npep,CTaB“ﬂnCﬂ Apxumegy BaKHbIM.

3707 BONpOC Npunobpen BawHOCTb no3aHee. OTcyTcTBUE pelle-
uail 3TVX 337134 CBIAETENBCTBOBANO O CePbe3HbIX npobenax B fo-
CTUFHYTOM 4€N0BEYECTBOM MOHUMAHWUN TeOMETpUn W anrebpbl;
oHM BOLIM B MOAlY KaK “thonbKknopHble” 3afayu, U3BECTHbIE NPo-
(peccmoHanam yepes Hexoe nopobue KynbTypHOro ocmoca. K tomy
ppemeHi Kak 6610 NoNyYEHO UX pelweHue, OHU Npuobpenn aypy
UCTOPUYECKON W MaTeMaTM4yecKon 3HauynuTenbHoCTu. VX pewexne
BOCMPMHAMANOCh KaK BaXKHeWLWNiA NpopbIB — B 0COBEHHOCTN 3TO
kacanocb KBaaparypbl kpyra. W oTBeT BO BCex Tpex cnyyasx 6bin
OAVH ¥ TOT Xe: “HEeBO3MOMHO”. HEBO3MOXHO C NCNONb30BaHNEM
TPAAULINOHHBIX MHCTPYMEHTOB — LMPKYNSA U TUHENAKN.

Takas cuTyaLMa MOXeET NoKasaTbCcA AOCTaTOMHO HeraTMBHOW. Ha
NPOTAXEHUM BONbLLENA YACTU MU3HW Noau pelatoT npobaembl 1 npe-
0A0NEBAIOT TPYAHOCTM C NOMOLLbLIO CaMbIX pa3HO06pasHbIX cpeacTs,
KaKWe TONbKO NoABOpaYMBAIOTCA Noj pyKy. Ecnu Bbicokoe 3aaHune
HeMb3A NOCTPOWUTL M3 KMPNUYA U PacTBOpa, MHKEHEPb! UCMONb3YIOT
CTanbHylo apmarypy 1 xene3o6eToH. HUKTO He cTawan cebe cnasbl o-
Ka3arenbCTBOM TOr0, YTO KUPMNYK He NOAXOAAT ANA AAHHOW CTPOMKY.

* ‘Maremartuka yctpoeHa HeCKONbKO MHaye. OrpaHuyeHus, npu-
Cyline ncnonb3yembiM MHCTPYMEHTAM, YacTO TaK e BawHbl, KaK 1
ycnexu B ux npumeneHun. BawHOCTb MatemaTnyeckoro Bonpoca
4acTo 3aBMCKMT He OT OTBETa KaK TaKOBOFO, @ OT TOF0, NoYeMy OTBeT
OkasbiBaetca npasBunbHLIM. Tak 06CTOANO AEN0 U C TPEMA 3aaaya-
MU AlTiyHoCTM,

n
3p°3a BCex 1 BCA TpuceKTopoB pogunca B Mapwvwe B 1814 roay, a
8anu ero Mbep JlopaH BaHuenb. OTel ero 6bin cHavana apmen-
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CKUM odruepom, a NoTom npodeccopom NpUKNaLHON Matemar,,
K1 B CrieLnanbHoi KommepUeckor Wwione. Mbep onepexan s cg,
em pasBuTuUM Apyrux aeten; Agemap Xax Knog bapp ge CeH-Be.
HaH, KoTopbii 3Han BaHuensa, nucan, 4to manbyuk AEMOHCTPUp,.
Ban “notpacalolyme CnocoBHOCTU K MarematuKe — Npeamery, o k.
TOPOM OH YUTAET C OrPOMHbIM MHTEPECOM. BCKope OH npessouye,
Aae CBOETO Y4uTeNs, KOTopbiA 06palanca 3a NOMOWbIO K Aegg.
TunetHemy BaHuento, KOTAa MCMbITbIBAN TPYAHOCTU MPU pellewyy,
3apay”.

B 1828 roay MNbep nocrynun B Konnew Kapna Benunkoro. B 1831,
OH 6bin NepBbIM YHEHUKOM 1 N0 PPaHLY3CKOMY, 1 NO NaTbIHK, a Tay.
e NoKasan nepBbi Pe3ynbTar Ha BCTYNUTENbHbIX 3K3aMeHaX Kak g
MonAnTexHUYECKYIO LLKONY, TaK U HA €CTECTBEHHbIN aKyNbTET TOro, yrg
ceryac HasblaeTca HopmanbHo LWKONOW, — paHee TaKoro He ypa-
BaNoCh A0OUTLCA HUKOMY. Ero nHtepecoBano 6ykBanbHO BCe — mare-
MaTuKa, My3blKa, dunocodus, UCTOPUA, U HUYTO HE NpUBNEKano
CUNbHee, Yem HapKue, OMECTOYEHHbIE CTIOPbI.

B 1834 rogy oH 06pat1nCa K UHMEeHepHOMy Aeny, noceulas 3a-
HATUA B LLIKone mocToB 1 popor. Ho BCKope NpU3Hancs CBOUM Apy-
3bAM, YTO UHKEHEP W3 HEro BbINAET “He 6onee YeM nocpeacTBeH:
HbIA”. OH peLwunA, 4TO Ha CAMOM jejie Xo4eT npenoaaBarb matema:
TUKY, 1 OCTaBW/ 3aHATUA UHXEHEPHbIM AeNoM. Takoe pe3Koe nepe-
KNOYeHWe NPUHECNO CBOW naoabl: B 1838 rogy OH Hayan yutath
NeKuMmn no aHanusy B NMOANTEXHUYECKON WKoNe, a K 1841-my CTan
ele 1 npoheccopom NPUKNAAHON MeXaHUKW B CBOEMN CTapon UH-
WeHepHoN wkone. CeH-BeHaH roBopuUT Ham, 4To Mbep “06bIKHO-
BeHHO paboran B TeyeHue BeYepa, He NOWAcb cnatb A0 no3aHel
HOYM, @ 3aTeM yuTan, ocTaBnAsa cebe NMWb HECKONbKO YacoB HE
CNOKOWHOFO CHa 1 Npu 3Tom 3n0ynotpebnas Kode 1 onuymom, @
10 CBOEN WeHUTbObI ellle U HenpaBUAbHO M HeperynapHo NuTd
ACb”. YeHnnca oH Ha AoYepyu CBOEro BbIBLIETO yunUTens natblHY-:

BaHuenb usydyan pabotsl Pyddunu, Abens, fanya v faycca, 8o
Ka3biBas GONbLION UHTEPEC K TeOPUM YpaBHEHWIA. B 1837 roAY er
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abora “O cpepcTBax, NO3BOAAIOWMX YCTAHOBWUTb, paspewnma nm
(eOMETPUHECKAA 33Aa4a C NOMOLWBIO LMPKYNA U NNHeNKN” Bbiwna
5 /INyBN/IEBCKOM Journal de Mathématiques Pures et Appliquées.
BonpOC O BO3MOXHOCTU NOCTPORHUA PACCMATPUBANCA B Heil Hauu-
yas C TOTO MeCTa, Ha KOTOPOM 0CTaHOBMACA faycc. BaHuenb ymep
g 1848 roly B BO3pacTe 33 €T — BEPOATHO, B pe3yNbTare Ypesmep-
Hoil Harpy3Ku1 n3-3a 136bITKa NpenoaaBaHusa U aAMUHUCTPATUBHbIX
oba3aHHOCTeN.

B BONPOCAx O TPUCEKUWUK yrna v yABoeHUn Kyba AaHHble BaHue-
leM A0Ka3aTeNbCTBa HEBO3MOKHOCTW HANOMUHAIOT 3NUYECKYIO pa-
6oty Maycca 0 NpaBuAbHbLIX MHOTOYFONbHUKAX, TONbKO ABARIOTCA
namHoro 6onee npoctbiMu. A HayHy ¢ 3aaa4n 06 yaBoeHUU Kyba, B
KOTOPOM CYTb Aena o4YeHb HarnaaHa. MOXHO NN LUPKynem v au-
HelKOW NOCTPOUTL OTPE3OK ANNHbI P22

BblnofHeHHbIN TaycCOM aHanu3 npaBWbHbIX MHOFOYrONbHU-
KOB OCHOBAH Ha WAaee, YTo 060 reoMeTpUYecKoe NOCTPoeHue
CBOAMTCA K pelleHunio pAaaa KBagpaTtHbIX ypaBHeHWN. Mo cyuiecTsy,
OH CYMTaeT 3T camo coboi pasyMeroLMMCa, NOCKONbKY 3T0 anre-
bpanyecku cneayet U3 CBOMCTB IMHMIA U OKPYXHOCTEN. HeKoTopbie
He CAMLIKOM CNOXHble anrebpanyeckue BbIKNaAaKM NO3BONAIOT 3a-
KNI0YUTL, Y4TO ANA N106OI AONYCKaloLWEN NOCTPOEHNE BENYMNHBI €€
“MUHUManbHBIA MHOTOYNER” — NpocTeiiliee ypaBHeHWe, KOTOPO-
My OHa yaoBneTBOpAET — MMEET CTeneHb, PaBHYIO CTeNeHW ABOW-
ku', 310 ypaBHEHUE MOWET BbiTb NMHENHBIM, KBaAPaTHbIM, UMETb
(enexs 4, 8, 16, 32, 64, ... — OAHY U3 CTENEHEN YnCna 2.

Ha 1or CNyyail, ecam y YMTaTeNs HaKONUNOCh HEAOYMEHUe Mo NOBOAY “neperpysku”
Cnosa “CTenens”, npusHaem 04eBUAHOE — YNOTPEBUTENbHBIX CNOB B PYCCKOM A3bIKE
:‘ec“O"bKo MeHblUe, YeM B aHIUNCKOM, NO3TOMY MPUXOAUTCA CMUPUTBLCA C TEM, YTO
Tenenb” o6o3Hauaer 1 creneHb ypaBHeHua (Hanpumep, X3 + X + 1 = 0 — ypaBHeHue

T = .
PeTbers CTenexn), u crenexb Yncna (Hanpumep, 81 ectb 3 B Yersepron crenexu). (fpu-
Mey, ”epes.)
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C apyron CTOpOHbI, YnCno 2 yaosneTsopsaeTt Ky6VI'-lECI-(0My
ypasHeHuio x3 — 2 = 0, 1 310" 1 eCTb ero MUHUMANbHBIA MHorg.
yneH. Ero cteneHb paBHa 3, YTO He eCTb CTeneHb Yucna 2. ﬂ03T0My
fonylieHne 0 BO3MOXHOCTM YABOEHWA Kyba ¢ MCNONb30BaHuey
LMPKYNA N TMHENKM B cuny 6e3ynpeyHon NOTUKN BeAeT K 3aKiioye.
HUI0, YTO 3 €CTb CTENEHb YUCAA 2. ITO O4EBMAHBIM 06pa3om HeBep.
Ho. Tem cambim, meToaom reductio ad absurdum nokasawo, yrq
MHTEpeCyIoLLero Hac NoCTPOEHUA He CyulecTByeT.

TpuceKUMA yrna HEBO3MOXHA NO CXOMUM NPUYNHAM, OfiHaKg
AOKa3aTenbCTBO TYT HEMHOTO C/IOKHee.

Bo-nepBbix, Hekomopbie yrnbl MOXHO TOYHO Pasfenntb Ha
TpW 4acTn. Xopowuin npumep AaeTcs yrnom 180°, KOTOPbLIN Npy
AeNeHnn Ha TPK YacTu faet 60° — yros, KOTOpbIii MOXHO NOCTPo-
UTb NPU NOCTPOEHUN NPABUNLHOMO WeECTUYronbHUKA. Takum o06-
pa3om, AoKa3aTeNbCTBO HEBO3MOKHOCTY cnedyeT HayaTb C Bbibo-
pa HeKoTOporo APYroro yrna v ¢ A0Ka3aTenbCrsa, YTO 3TOT yron
Henb3a pa3buTb Ha TpW paBHble YacTu. Mpolle BCero B3ATb yie
NOABAABLUMIACA ¥ HAC yron 60°. OAHa TpeTb OT Hero cocraBsnser
20°, 1 Mbl NOKaMeM, 4TO yron 20° MOCTPOUTb UMPKYNEM U NUHeR-
KOV Henb3s.

Bot otpesBnsioume coobpameHnus. Bosbmem TpaHcnoptup —
WHCTPYMEHT ANA U3mepeHus yrnos. Ha Hem YeTKo HaHeceHbl yribl
10°, 20° U TaK aanee. Ho 3T yrbl He BNOMHE TOYHbIE — XOTA Obl 13-
3@ TOro, YTO IMHWUM, KOTOPbIMUA OHW 0603HAYEHbI, UMEIOT HeKoTo-
pyto TonwmnHy. MOXHO 0TMepuTb yron B 20° ¢ 1OCTAaTOYHOW TOHHOC:
TbiO ANA aPXUTEKTYPHBIX UNN UHIKEHEPHbIX YepTexen. Ho, ncnonb:
3yA 3BKANAOBbLI METOAbI, HEeNb3f NOCTPOUTb Yron, B TOYHOCTW pas
HbIN 20°; ceilyac Mbl 3TO MOKaXeM.

KntoyeByio ponb 3necb urpaet TPUrOHOMETPUSA — HayKa O KO-
NMYECTBEHHbIX Mepax yrnos. NpeAnonom1MM, YTO Mbl HauMHaem ¢
WeCTUYroNbHMKa, BIMCAHHOTO B OKPYWHOCTb pajuyca 1. Tam NMeE

1 Jflesas yacms 31010 ypasHeHus. ([ipumey. nepes.)

| Man CTioAPT | NCTUHA U KPACOTA |



{ 199

[\

Tpucekums yrna 60° 3KBUBANEHTHA NOCTPOEHUIO OTPe3Ka,
AMHA KOTOPOro o603HaveHa GyKBOM X.

joTCA YINbl 60°, 1 €CN Mbl CMOXeM pa3buTb 0aWH 13 HUX Ha TpW
paBHble 4aCTu, Mbl CMOXEM, TEM CaMbIM NOCTPOUTbL OTPE3OK, BbiAe-
NIEHHbIA UPHBIM Ha PUCYHKeE.

MycTb ero AnMHa pasHa X. TPUFOHOMETPUA FOBOPUT Ham, UTO X
YAOBNETBOPAET ypaBHEHUtO 8x3 — 6x — 1 = 0. Kak n B 3apaye 06
yasoeHun Ky6a, 3to Kybuyeckoe ypaBHeHWe, 1 OHO TaKke npea-
CcTaBnsAeT co60 MUHUMANbHBIA MHOTOYNEH, KOTOPOMY YAOBNETBO-
paeT X. Ho ecnu 6bl OTPE30K ANMHBI X MOXHO 6bIN0 NOCTPOUTD, TO
cTeneHb ero MUHUMaNbHOTO MHOTouNeHa Bbina Bbl CTeneHbio YuC-
na 2. Mbl npuwamn K TOMy e NPOTMBOPEUNIO U K TOMY Xe BbiBOAY:
AaHHOE NoCTpoeHNe HEBO3MOKHO.

Cnoco6, koTopbim f NpeacTaBUA 3TU AOKa3aTenbCTBa, CKPbl-
Baetr 6onee rnybokylo cTpyktypy. C Gonee abCTpaKTHON TOYKM
3PeHnsa peweHna 3aTUX ABYX 3afay AHTUYHOCTM BaHuenem cBo-
AATCA K cMMMETPUIAHBIM aprymeHTam: rpynnsl fanya ypaBHeHWUH,
KOTopble oTBEYalOT reomMeTpuin, MMEIOT “HenpaBunbHY” CTPYKTYpY
ANA NocTpoeHuUin uMpKynem u nnHenkon. BaHuens 6bin XopoLwo
3HaKom c rpynnamu lanya u B 1845 rody Hallen HOBOE AOKa3a-
TeNbCTBO Toro hakTa, YTO HeKoTopble anrebpanyeckne ypasHe-
WA Henp3s pelwunTb B paauKanax. [Jokasatenbctso 6113ko cne-
RoBano npesm PybduHu 1 Abens, HO NO3BONANO YNPOCTUTL 3TU
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naeu n BbIpasuTb Ux 6onee sAcHo. Bo BBeAeHNN BaHuenb Nuwer.
“XoTsi f0Ka3aTenbcTBO [ABens] B uTOre ABNAETCA BEpHbIM, OHg
NpeAcTaBAeHO B HACTONbKO CIOMHOM U HEACHOM BUJE, YTO He ng.
nyyuno Bceobujero npusHaHua. 3a MHoro net Ao Toro Pyddy.
HW... paccmaTpuBan ToT Xe BONpoc ele 6onee TyMaHHbIM CNoCo.
6oM... Pasmbiwnas o paboTtax 3TUX ABYX MaTeMaTtlKoB, Mbl Npy.
WAK K AOKa3aTenbCTsy, NPeACTaBAAIOWEMYCA HACTONBbKO CTpo.
MM, 4TO OHO YCTPaHAET BCe COMHEHUs KacaTeNbHO 3TOM BaMHoj
4acTu TEOPUN ypaBHEHUIA”.

EAvHCTBEHHOI ocTaloweiica 3aaayeit AHTUYHOCTM Bbina KBappary-
pa Kpyra, CBOAALWANACA K NOCTPOEHUIO OTpe3Ka, ANMHA KOToporg
6bina 6bl TO4HO paBHa . [lokasaTb HEBO3MOXHOCTb TAKOTO NOCTPO-
eHUA OKa3anocb HamHoro cnoxHee. Mouemy? [leno He B TOM, 4To y
yncna T MUHUMANbHLIA MHOTOYNEH HenpaBUAbHOW CTENeHu, a B
TOM, YTO, KaK 0Ka3anochb, y Hero Booblie HeT MUHUMANbHOrO MHO-
rouneHa — HeT TaKoro NOAMHOMUANBLHOMO ypPaBHEHUS C pawuo-
HanbHbIMU KO3 PULUMeHTamMK, KOpeHb KOTOPOro 6bin Bbl paBeH 7.
TaKUM KOpHEM MOET BbITb YNCNO, CKOMb YrogHO 6AM3KOE K T, HO
HEBO3MOMHO MOMYYNUTb B KAYECTBE KOPHA TOYHO YUCMO .
MaremaTuku aeBATHAALATOrO CTONETUS 0CO3HaBanu, 4to pas-
NIM4MEe MEXAY paLuoHaNnbHbIMU W UPPaLMOHANbHbIMU YnUCAaMu
MOHO 6bIN10 C nonb3oil Ans cebsa caenars 6onee TOHKUM. menunch
MppaLuoHanbHble Yncna pasnnyHblix Buaos. OTHOCUTENBHO “pyd-
Hble” UppPaLMOHaNbHOCTH, NOA0GHbBIE V2 , HENb3A TOYHO BbIPa3HT
B Buae Apobu (1. e. 3anucartb Kak paunoHanbHoe 4Yucno), Ho WX
MOXHO NpeacTaBuUTb, UCNO/b3YA paunoHanbHble Yncna. OHu yAOB:
NeTBOPAIOT ypaBHEHUAM, KOIDPULMEHTbI KOTOPLIX — paluoHab:
Hble YMCNa; B CAy4ae yucna v2 1o ypasHerue x? — 2 = 0. Mpo 1@
KMe 4MCna roBopsAT, 4To OHW anrebpauyeckue. Ho marematvki
0CO3HaNM, 4To B NPUHLIMNE MOTYT CYLLLeCTBOBATL UPpaLoHanbhbie
yucna, He ABAAWMECs anrebpandecKumm, CBA3bL KoTopbIx ¢ P&”
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JMOH/IbHBIMU YMC/IaMU HAMHOTO MeHee NPAMas, Yem Ans anre6-
andecknx uucen. OHN BO BCeM BbIXOANUNM 33 rPaHuLibl LapcTea
alMOHaNbHOCTU.

CaMblil NepBbIt BONPOC COCTOAN B TOM, A€NCTBUTENBHO K Ta-
une “TpaHCcLeHAeHTHbIe” yncna cymeCTByloT’? [peku nonaranu, uto
gce uncna moryr ObITb pauMoHanbHbIMK, NOKa fMnnac He passessn
3TV WANI030K, a Mudarop, Kak roBOPAT, NpuLLEN B TaKoe HerofoBa-
uue, 4To Benen Bbl6pocuTh 3a 6OPT roHUa, NPUHECLEro 3Ty BeCTb.
(ponee BEPOATHO BCe e, 4To [Mnnaca npocTo usrHanu u3 nudaro-
peﬁc&(oﬁ WwKonbl.) Marematukam AeBsTHaAUATOro cronetus 6bino
13BeCTHO, YTO BCAKAs Bepa B TO, 4TO BCe YMCna ABNAOTCA anrebpa-
WYECKMMM, PaBHbIM 06pa3om aomkHa Gbina NpuBeCTU K Tpareauu,
HO B J@HHOM C/ly4ae OHW AOBOMLHO AOAFO HE MOT/IM HaWTK CBOEro
fwnnaca. Bce, 4to Tpe6oBanocb, — 3T0 AOKa3ath, YTO HEKOTOpOE
KOHKpETHOE BelleCTBEHHOEe YNCN0 — pa3yMHbIM KaHAuAaToM 6bl-
N0 YUCNO T — He ABaseTca anrebpanyeckum. Ho yxe AOCTAaTOYHO
TPYAHO OK@3aTb, YTO HEKOTOPOE YMCNO — Hanpumep, T — uppa-
UUOHaNLHO, ANA Yero Hano y6eanTbCA B TOM, YTO He CyllecTByeT
HW 0QHOM Napbl Lienblx Yucen, kotopas aaeana bbl T B pesynsrare
AEeNEHUA OfHOro Yncna Ha apyroe. Ytobbl JoKasarb, YTO HEKOTO-
poe uncno He siBnaeTca anrebpanyeckum, Hago 3ameHUTb 3TU -
noteTMYECKNE Lenble Yucna Ha BCe BO3MOXHbIE ypaBHEHUA Nl0-
6ot cTenenu, a 3aTem npuiiT K NpoTMBOpPEUMIo. fleno cMnbHO 3a-
nyTeiBaeTCs.

MepBblit 3HaUNUTENLHBIA NPOrpecc 6biN AOCTUTHYT HEMELKUM
Matemarmkom u actpoHomom WMoraHHom Jlambeptom B 1768 roay.
B pa6ore o TPaHCLEHAEHTHBIX YACAX OH AOKa3an, 4To Tt uppawmo-
HanbHo, 1 ero metop nponoXMn AOPOrY BCEM NOCAEAYIOUUM UC-
CnepoBatensm. JlambepT cylecTBeHHO WCAONb30Ban waen u3
dHanusa, B 0cobeHHOCTU KoHLenuuio uHTerpana. (MHterpan 3a-

?:333Hue “TPaHCLEHAEHTHbIE” YKA3bIBAET HA Bel M, KOTopble “BbIXOAAT 3a npeens!”,
epectynaior rpaHnubl”, “He NoaAaloTca BraloYeHno”. (lpumey. nepes.)
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AaHHON (yHKUMW npeAcTaBnfeT coboi YHKLMIO, CKOPOCTb K3
MeHeHUs KOTOpOW ecTb ucxoaHas dyHKuus.) Mcxoas us npeang.
NOXEHUA, YTO T B TOYHOCTU PaBHAETCA HEKOTOpPO Apobu, Nlay.
6epT npeanoXMn BLIYUCAUTE AOCTATOMHO CMOMHBIA WHTerpan?
n306peTeHHbIN UM CeunanbHo Ans 3TOW Lenun, Kyaa BXOAUAN e
TONbKO MHOTOYNEHbI, HO U TPUFOHOMETPUYECKUE YHKLUUU. Wme.
loTCA ABa pa3Hbix cnocoba Bbluncnenus 3toro uxterpana. Oguy
13 HUX fAET B OTBeTe Hynb. [lpyroi noKasblBaer, YTo OTBET He pa.
BEH HyN0.

Ecnu © — He apobb, TO HYU OAWH U3 CNOCOGOB BbIYUCNIEHUA He
NPUMEHUM, TaK YTO HUKaKMX Npobnem He Bo3HUKaeT. Ho ecan it —
ApOO6b, TO, CNefoBaTenbHO, HyNb PaBeH YeMy-To, YTO HyNIO He pas-
Ho. lpuexann.

Noppo6HocTH foKasatenbcTBa Jlambepra HOCAT TeXHUYECKMit
XapaKkrep, HO CNocob, KOTOPbIM OHO paboTaeT, OKa3blBAETCA OYEHb
nHdopmaTBHbIM. [InA Hayana emy NpUWNOCh COOTHECTU T C Yem-
10 60N€e NPOCTbIM, M Ha NOMOLLb B 3TOM Jene NpuLina TPUroHoMe-
Tpua. Cnegyowas 3agadya cocrosana B Tom, YTOBbl CKOHCTPYUPO-
BaTb TaKYI CUTYaLMio, B KOTOPOM NPU paLMoHanbHOM TT CY4MNOCh
6bl He4yTo 0cobeHHoe. IMeHHO TYT B A€N10 BCTYNWUAN MHOTOUYNEHb —
npy NOAAEPHKE YMHOWM MbICAN O TOM, YTO HAA0 UCMONbL30BATb He-
KOTOPbI MHTerpan. 3atem A0Ka3arenbCTBO CBENOCh K CPaBHEHMIO
ABYX pasNnyHbIX METOA0B BblYMCNEHUA 3TOFO MHTErpana u AemoH-
cTpauum Toro akTa, 4To 3TM METOAbI NPUBOASAT K Pa3HblM OTBETaM.
JTO JOCTaTOMHO TEXHUYECKAA U rPOMO3JKas 4acTb JoKasartenblr
Ba, OfHaKO AN1A Cneyuanucra oHa He NpeAcTaBAseT HUKAKMUX CNOX:
HocTen.

[JokasarenbctBo Slambeprta 66110 3HaUUTENbHBIM WArom Breé:
pea. OAHAKO Xe BeNUKOE MHOXECTBO UppaLuoHanbHbix yuces no-
CTPOUTb MOXHO; Hanbonee oYeBMAHLIM NPUMEPOM TaKoro Yncna
aBnseTcA V2 — guaroHans eauHUYHOro Keagpata. Takum oOpa

1 Y70 03HAYaer “UHTerpan or JOCTATOYHO CNOMHON GyHKLMK”. (lTpumey. nepes.)
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30M, [OoKa3arenbCTBO UppaynoHanbHOCTK 4YuUcCia T He O03Ha4ano,
410 nocTPOUTL €ro Henb3A. OHo 03Hayano nuLib, 4TO 6eccmblicnen-
HO 6blN0 NbITAaTbCA TOYHO BbIPA3UTL T B BUAE ﬂ,p06l/1, HO 370 COBCeM
Apyraﬂ nocraHoOBKa BONpoca.

MaremaTiKm 31eCb BCTPETUANCH C HeobblyHoOW gunemmoin. OHU Ha-
y4umcb NPOBOAUTL pasnuyne Mexay anrebpanyecKumn n TpaHc-
JeHAEHTHBIMI YNCNamu 1 nonaranu, 4To 3To BawHo. Ho oHu Bce
ele He 3Hanu, CylecTByeT M XOTb KaKoe-HUbyAb TpaHCLeHAeHT-
Hoe uMcno. B npakTuyeckom nnaHe npegnonaraemoe pasnuuue
MOMNO OKa3atbca 6eccoaeparenbHbIM.

NotpeboBanock Bpems. CylecTBOBaHME TPaHCLEHAEHTHbIX
yucen 6bINO JOKa3aHo NuLWb B 1844 rogy. Pewalowero npopeisa B
3ToM obnactu aobunca inyeunns. PaHee oH U3BNEK Ha CBET BOMMUI
U3 KUNbl aKagemmyeckoro xnama pabotbl lanya, a Tenepb cymen
n306pecTn TpaHcLeHaeHTHOE Yincno. OHO BbIFNAAENO CReAyoWUM
obpasom:

0,110001000000000000000001000..., —

rae Bce bonee u 6bonee ANNHHbIE NOCNEL0BATENbHOCTU HyNEN pas-
AeNeHbl OTAeNbHLIMKU eanHULaMK. BaxHoe 06CToATeNbCTBO COCTO-
UT B TOM, YTO KONWYECTBO Hynenm B 3TUX NOCNEAOBaTeNbHOCTAX
AOMKHO oYeHb BbICTPO BO3pacTarb.

Yucna Takoro Tvna ABnAOTCA “noytn” paumoHanbHeimu. Ans
HUX cywecTyloT Heo6blYaNHO TOYHbIE pauuMoHanbHble ApubaN-
KeHNA — rnasHbIM 06Pa3OM M3-32 HANMYMA ANUHHbBIX OTPE3KOB,
CoCTonwmx 3 Hyneit. Hanpumep, B np1BeaEHHOM Bblle Yucne
Gonee ONUHHBIA U3 TaKWX OTPE3KOB COCTOMUT U3 17 nocnejosa-
TeNbHbIX HynieM, @ 3T0 03HAYAET, YTO YNCIO, KOTOPOE CTOUT Nepes
STUM, — 10 ecTb 0,110001 — CNYMUT HAMHOTO NydW UM npubnnxe-
Hem qucny Jinysunns, yem obbI4HO Nonyyaertcs Ans Bbl6paH-
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HOW Hayraa AecatuyHoit apobu. KoHedHo, 0,110001, KaK U fio-
6an KoHeyHas fecATuyHas apobb, paunoHanbHa — OHa PaBHg
ﬁ;fo% . BMeCTo TOYHOCTU B 6 AeCATUYHBIX 3HAKOB OHA AAeT Toy-
HOCTb B 23 AECATUYHBIX 3HaKa. Cnefylouian HeHyneBas uudpa —
3TO 1 Ha 24-M MeCTe.

JlnyBunne noHaAN, 4To anrebpanyeckue ynucna, He ABAAOLINECS
NpwW 3TOM pauunoHanbHbIMK, BCErAa A0BOABHO N10X0 NPUGAMKaLIOT-
s pauuoHanbHbiMu. [leno He ToNbKO B TOM, YTO TaKue Ynucna uppa-
LMOHaNbHbI; ANA NONYyYeHUs XOpoliero pauuoHanbHoro npuénu-
MEHWUA NPUXOAUTCA MCNONb30BaTh OYeHb 6Gonbline Yucna, YTob
3anucarb 6/11M3Kyto No BenuynHe gpobe. NMoatomy luysunns cneyp-
anbHoO onpeaenun yucno, obnagailiee UCKNIOYUTENBHO XOPOLLIX-
MU paLMoHanbHLIMU NPUBAMKEHUAMU — CULLKOM XOPOLLIUMU Ans
TOro, 4Tobbl 370 YKUCNO Morno 6biTb anrebpandeckum. Moatomy oHo
JOMKHO 6bIN0 ObITb TPAHCLEHAEHTHBIM.

EAVHCTBEHHOE, 33 YTO MOMHO KPUTUKOBATb 3Ty YMHYI0
naelo, — 370 T0, 4TO YNCNO JIMyBUANSA ABAAETCA OYEHb UCKYCCTBEH-
HbiM. He BUAHO ero cBA3M ¢ Yem 6bl TO HU 6bl0 elle B matemaru-
Ke. OHO B3ATO M3 BO3/lyXa C €AUHCTBEHHOW L|eNblo NONYYMTb OYEHb
xopoluue npubnanxeHus paynoHanbHbiMu Yucnamu. OHo 6bino Bbl
HUKOMY He MHTepecHO, ecnu 6bl He 3TO ero eUHCTBEHHOE 3ameya-
TeNbHOE CBOWMCTBO: NPO HEro YAAETCA A0KAa3aTh, YTO OHO TPAHCLeH-
AeHTHO. Maremaruku, Takum obpasom, ybeauniuco B CyLLecTBOBa-
HUW TPAHCLLEHAEHTHbIX Yncen.

OcTaBancs BONPOC, CYWECTBYIOT N UHMepecHble TPaHCLeH-
AEHTHble Yyucna, Ho No KpanHein mepe TEOPUA TPAHCLEHAEHTHbIX
yucen npuobpena cmbich. eno 6bin0 3a Tem, YTo6bl HANONHUTb €€
uHmepecHsim cmblcnom. fMpexae Bcero, TpaHcueHaeHTHo an t? Ec-
Au [a, To BONPOC C ApeBHEN 3ajaven o KBagpaType Kpyra peluaer
CA HOKayTom. Bce uucna, Aonyckawline nocrpoeHune, sBAAIOTCA
anrebpanyecKumMu, cnefoBarenbHo, TPaHCLEHAEHTHbIE MOCTPONTD
HEBO3MOXHO. Ecnu T TpaHcLeHAEHTHO, TO KBagpaTypa Kpyra He:
BO3MOJHa.
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yyucno T BNOMHE 3aCNYKEHHO 3HAMEHMTO W3-33 CBOEW CBA3M C
oKPYHOCTAMN U chepamn. Kpome Hero maremarika CoAepuT n
gpyr1e 3ameuarenbhole yucna, Haubonee BaXHOE U3 KOTOPbIX —
pepOATHO, Aaxe fonee BayHoe, YeM T — U3BECTHO Kak e. Ero yuc-
neHHoe 3HaveHue npubAMKEHHO paBHAETCA 2,71828, U, KaK U T,
OHO MppaLMoHanbHo. 3To YMCNO NOABUNOCL B 1618 roay, Ha 3ape
ycTopumn norapugmos; OHO NPaBMAbHO onpeaenset 6aHKOBCKNA
NPOLIEHT, EC/IN BLIYMCNATL COXHBIE MPOLIEHTBI N0 BCe 6onee u 6o-
flee KOPOTKMM OTpe3Kam BpemeHu. B nucbme JlebHuua K folireH-
cy 0T 1690 roaa oHo 6b1n0 06o3HaueHo byksoi b. O6o3HaueHue e
6110 BBEAEHO JNepom B 1727 roay v Bnepsble NOSBUNOCH B MNe-
yat B “MexaHuKe” B 1736-M.

Mcnonb3ya KoMnneKcHble yucna, inep oTKpbIn 3amedyarenb-
HOE COOTHOLLUEHME MeXay e U T, KOTOpPOoe HacTo Ha3blBaKT Camou
npeKkpacHon Gopmynoit Bo BCen matemarnke. Junep aoKasan, 4to
ef® = -1, (3ra hopmyna aonyckaeT UHTYUTUBHOE 06BACHEHWE, HO
Tam ncnonb3ylotca guddepeHunanbHble ypasHeHus.) Mocne cae-
NaHHoro Jlnysunnem OTKPbITUA CAeAyIOWMNIA War K 4oKa3aTenbCTBy
TPAHCLEHAEHTHOCTU Tt 3aHAN elle 29 feT, U JoKa3aTenbCcTBO OTHO-
cunocb K yucny e. B 1873 rogy dpaHuysckui maremaruk Lapnb
JpMUT foKasan, 4YTo e TpaHcueHAeHTHO. YU3HeHHbIV NyTb 3pMuTa
YAMBUTENLHO MOXOX HA KW3HEHHBbIN NyTb fanya — oH noctynun B
Konnex NliopoBuka Benukoro, ero yuun Puwwap, oH nbiTanca aoka-
3aTb HepaspeLnMOoCTb YypaBHEHNA NATOW CTENEHN WU XOTeN Yy4UTbLCA
B MNonutexHnuyeckoi wrone. Ho B otnuue ot fanya, 6yKkBanbHo
uennssce 3ybamu, OH TyAa BCe e nonan.

OAnH 13 y4eHUKOB IpMUTa, 3HAMEHUTLIN MatemaTuk AHpu My-
aHKape, 3ameTu, 4To MO3r IpMuTa pabotan HeobbluHbIM 0B pasom:
“Hasgarb Ipmuta norukom! Huuto, Ha Mot B3rnAg, He nNexuT fans-
We ot uctuHbl. Co3aaBanoch BneyatneHne, YTo METOAbl BO3HUKAKOT
Y Hero B ronose KakMM-To HenocTUMbIM 06pazom”. Mpu fokasa-
TeNbCTBe TpaHCLLEHAEHTHOCTU YUCAA € 3TO COCAYHUNO IpMuTy A06-
PYIo cayw6y. flokasatenbcTeo npeactaBasno coboi passutoe 0606-
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weHue faHHoro SlambepTom foKasarensCcrea MppaLMoHanbHoCTy
yucna m. B Hem TaKe MCnonb3oBancsa aHanus; Npeanaranoch By
YUCNUTb HEKNiA MHTErpan AByms cnocobamu; 1 ecnu 6ol e 6bino ap.
rebpandyeckum, To ABa NoAy4YeHHbIX OTBETa He coBnaganu 6bl: oguy
paBHAncA 6bl HyNtO, @ ApYroi HeT. TpyAHbIiA War COCTOAN B TOM, YTo-
Obl HalTK, KAKOW MMEHHO UHTErpan HaAo BblYNCAUTD.

[loka3arenbCTBO Kak TaKoBOe 3aHMMaeT OKONO ABYX MevaTHbix
cTpaHuiy. Ho 4To 370 3a yyaecHble crpaHuubl! MoxHo 66110 6bi nc-
KaTb BCIO XW3Hb U HE HANUTWU NPaBUNbHBINA UHTErpan.

Yucno e, no KpaiHein mepe, npeactaenser cobon “ecrecTBen-
HbIN” 06BEKT B MaTemaTuyeckunx uccneposanusx. OHo npucyTcTay-
€T B MatemarKe NoBCEMECTHO, U OHO U3HEHHO BaXHO, B 0CObeH-
HOCTU B KOMMAEKCHOM aHanuse u B Teopuu auddepeHunanbHbix
ypaBHeHWi. XOTA JpMnUT 1 He NpPoaaBuAa 33fady o Yucne T, OH no
KpaiHel mepe NPoABUHYNCA Bnepes No CpaBHEHWIO C J0CTaTo4HO
UCKYCCTBEHHbIM Npumepom Jlnysunnsa. Tenepb matemMaTku 3Hanu,
4YTO BMNONHE 06blAeHHbIE MaTeMaTUYECKINE onepauumn ecTecTBeHHbIM
obpasom MPUBOAAT K YMCNAM, KOTOPble OKa3blBalOTCA TPAHCLEH-
AeHTHeIMKU. OfMH U3 nocnefoBarenen JpMuTa BCKOpe 1Cnonb3osan
ero naeu, 4tobbl 4OKa3aTh, YTO CPEAU ITUX YUCEN eCTb U YMCNO T.

Kapn lyuc ®epantana ¢oH JinHaemarH poanncs B 1852 roay B ce-
mbe ¢unonora PepavHarpa JiuHaemaHHa U foYepu AUpeKTopa
wronbl Imunu Kpysuyc. PepauHang nepexogun ¢ ogHoro mecra
paboTbl Ha Apyroe 1, B 4aCTHOCTK, NoGbIBaN AMPEKTOPOM Fa30BOM0
3aBoja.

Hak 1 MHorue cTyaeHTbl B [epmaHuM B KOHUE AeBATHaALATOr
cronetus, JInHaemaHH-MNaaWMA nepeesxan U3 Of4HOro yHUBepcH:
Teta B Apyro — u3 leTTuHreHa B JpnaHreH, otryaa B MioHxeH:
B SpnaHreHe oH 3awwuTua AUCCEpTaLuIo N0 HEIBKANAOBOW reome:
Tpuu noa pykosoacteom Penukca KnenHa. OH nytewecTtsosan 3@
rpanuuy, B Okcchopa u Kembpuax, a 3atem B Mapuk, roe no3HaKo
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muncs ¢ 3pmutom. B 1879 roay, 3awutus gucceprauuio, Aawulyio
npaso NpernojaBarb B BbiCLEM y4e6HOM 3aBefeHUu, OH CTan npo-
(heccopom B yHuBepcuTeTe ®paitbypra. YeTblpe roaa Crycrs oH ne-
pe6paﬂCf~I B KeHurcbeprckuii yHuBepcurer, rae BCTPETUA CBOIo By-
[yuLylo XeHy 3nusaber KioccHep — poyb Npenoaasarens, Urpas-
wyto B Tearpe. [lecATb €T CNyCTs OH CTaN NonHbIM Npodeccopom B
MIOHXEHCKOM yHuBepcuTeTe?,

' B 1882 roay, Ha nonnytu mexay noesakow B [lapux 1 CBOUM
pa3HaveHuem B Kenurcbepr, JIuHgemaHH NoHaAN, KaKk pacnpocrpa-
HWUTb METO/, 3PMUTa Ha A0Ka3aTeNbCTBO TPAHCLEHAEHTHOCTU Yicna 7.
VMIMEeHHO 3TO 1 NpuHecno emy cnasy. HekoTopble UCTOPUKK nonara-
joT, YT0 JIHAEmMaHHy NpoCTO NOBE3/10 — YTO OH MPOCTO CAyYaiHO
HaTKHYNCA Ha npaBuabHoe obobuleHne bnecrauleid naen Ipmura.
Ho, KaK ofHaxabl 3ametun ronbduct fapu Mneep, “yem nyyise s
urpato, Tem 6onblue mHe Be3eT”. Tak Xe, No-BUAUMOMY, 06CTOANO
aeno u ¢ JindaemaHHom. Ecam morno nosestu komy-mo, To novemy
He nose3no IpmuTy? Mo3aHee NluHaemaHH obpatuicsa K maremartu-
yecKov U3MnKe, 3aHABLIMCL UCCNEA0BAHUAMN 3neKTpoHa. Haubo-
nee U3BECTHbIM U3 ero y4eHnKoB 6bin [lasua Mnbbepr.

[JaHHoe JluHgemaHHOM [JOKa3aTenbCTBO TpaHCUeHAEeHTHOCTU
Yyucna T onNMpanocb Ha MeToA, BNepBble UCMONb30BaHHbIA Jlam-
6epTom 1 pazBuTLIN IPMUTOM: NPUAYMATb NOAXOAAWMA UHTErpan,
BbIYUCNUTL €ro ABYMsA cnocobamu U nokasatb, YTO eciu YACAO T
anre6panyeckoe, To OTBETbI He cornacytotcs. MHTerpan 6bin oyeHb
TECHO CBA3aH C TeM, KOTOPbIN UCNOMb30BaN JPMUT, TONLKO elwe 60-
nee cnoxty. CBA3b MEXAY e U T Bblpa)anacb B NpeKpacHoM CooT-
HOwWeHun, oTKpbITOM Jiinepom. Ecnu 6b1 T 6bino anrebpanyeckum,
T0 e npuobpeno 66l HEKOTOPblE HOBbIE HEOXUAAHHbIE CBOWCTBA —
Noxoxmme Ha cBOMCTBA anrebpanyeckux Yncen, Ho BCe Xe oTnnya-

8 Hemeuwoit cucteme “nonHblit npodeccop” (ecam UCNONL3OBATL yMeE yTBEpAMBLIEECS
YHac aHrnocakcoHcKoe BbipameHue) HasbiBancs opaMHapHbIM npodeccopom. Mpeast-
Aywan pomwmocte — 310 Assistant Professor, Wnu “3KCTpaopavHapHbiii npodec-
€Op”, — npumepHo Haw poueHr. (Tpumey. nepes.)
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towmecs ot Hux. AApo AoKasarenbcrsa JiMHAemMaHHa OTHOCUAOCK
4uchy e, a He K T.

C nosBneHuem Aokasarenbcrea J/lMHAeMaHHa 3Ta rnaBa mare.
MartuKu NpuLLa K CBOEMY NepBOMY AeiCTBUTENbHO BAKHOMY Bp).
Body. HeBO3MOXHOCTb KBaapatypbl Kpyra okasanacb He Goneg
yeM no60o4YHbIM 3chhexrTom. fOpa3fo BawHee ANs MATEMATUKOB Gy,
N10 NOHATb, NOYEMyY TaK NPOUCXOAUT. Tenepb OHU MOTIU ABUTaThey
Brepea W pa3BuBaTb TEOPWIO TPAHCLIEHAEHTHBIX YMCen, KOTopag
CerofHs npeacTaBnseT co6oi aKTUBHYIO (1 AbABONBCKN CNOMKHYI0)
obnacte uccnepnosaHui. [awe Hambonee oueBMAHbIE U HA Bug
npaeaonoao6Hble rMnoTe3bl 0 TPAHCLEHAEHTHbIX YMCNax 0CTaloTCy
no 6onbluei 4acT HeJoKasaHHbIMU.

BoopymeHHble poctumeHuamu Abens u fanya, mbl MOXeM Bep-
HYTbCA K 3afiaye O NOCTPOEHUWM NPaBUNbHbLIX MHOMOYrOAbHUKOB,
Ans Kakux 4ucen n MOMHO MOCTPOUTb NPABUNLHBIA N-YTONbHUK
UMPKynem v nuHeikon? OTBET Ha 3TOT BOMPOC BeCbMa HeobblYeH.

B Disquisitiones Arithmeticae laycc chopmynupoBan Heobxoau-
Mble 1 [OCTaTOYHbIe YCNOBUA Ha LiesI0e YACO 1, HO A0Ka3an TO/bKO
WX JOCTaTO4HOCTb. Mo ero yTBEPKAEHUIO, Y Hero 6biN0 AoKa3aTenbCT-
BO, 4TO Te e YCMOBUA SBAAIOTCA U HEeobXoAMMbIMU, HO, Kak W
60nblas YacTb €ro pPe3ynbLTaTos, OHO 0CTaN0Ch HEONyBANKOBAHHbIM.
faycc B A€CTBUTENBHOCTU BbINONHUA CNOMHYIO YacTb paboTbl, a Bat-
Lenb npuBen HepocTalowme noapobHOCTU B CBOeW cTaTbe 1837 roda.

Yrto6bl NyyLLe NoHATb AaHHbIN [ayccom oTBET, paccMoTpum npa-
BUIbHBIN 17-yTONbHUK. YTO €CTb TAaKOro B YMCAe 17, 4TO no3Bonser
NOCTPOUTb NPABUbHLIA MHOMOYTrofbHUK C 17 CTOpoHamu? Modyemy
3T0 HEBO3MOXHO, CKAXEM, AN YACen 11 uam 13?7 3ameTnm, 4To BCE
3TV TpW Yncna — npocrble. Jlerko nokasarb, YTo ecnu npanamanblV1
n-yronbHWK JOMNycKaeT MOCTPOEHWE, TO MOMHO NOCTpowTb NP
BU/bHBIA P-YrofbHUK AN KAWAO0r0 NPOCTOro Yncna p, Ha Kotopoe
aenutca n. Haao NpoCTo B3ATb Kaw bl %-ﬁ yron. Hanpumep, ec"
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g3AiTb KANAYIO TPETBIO BEPLIMHY B NPABUIbHOM 15-YrOfibHUKe, No-
JyuMM NpaBUNbHbIN 5-yroNbHUK. TaK 4TO UMEET CMbICA paccmarpu-
gaTb NPOCTOE YMCNIO CTOPOH, @ 3aTem NONY4UTL NONHOE pelleHue,
yCMONb3Ys PesynbTarel Anst NPOCTLIX YUCe.

yucno 17 NpocToe, YTo ANA Havana yxe Hennoxo. BeinonHeH-
Wbiit fayccom aHanus, nepeopmynuMpoBaHHbiil B 6onee cospe-
MEHHbIX TepMMHAX, OCHOBAH Ha TOM (haKTe, 4TO pelleHns ypas-
weHusi X7 = 1= 0 06pasyioT BePWMHbI NPaBUNLHOTO 17-YrobHN-
ka Ha KOMMNEKCHOM NAOCKOCTW. Y 3TOr0 ypaBHEHUA uUMeeTcs
OAMNH O4EBNAHDBIA KOpeHb X = 1. OcTanbHble 16 — 3T0 KOPHU MHO-
rouneHa 16-7 CTeneHn, 1 MOXHO NoKasaTb, YTO 3TOT MHOroYneH
ectb X0 + X5 + x4 4.+ X% + X + 1. 17-YrONbHUK CTPOUTCS NyTem pe-
weHNs UenoYKn KBaapaTHbiX ypaBHEHWI, @ 3TO OKa3blBaeTca BO3-
MOXHbBIM NOTOMY, 4TO 16 eCTb CTeneHb Yyucna 2: 16 = 24,

AnanoruyHo B 6onee obuiem cnyyae aprymeHTbl TOrO Xe Tuna
MOKas3blBaloT, YTO KOrfa p — HeYeTHoe MPOCTOe YMCI0, NpaBuUnb-
Hbill p-yroNbHWUK JOMyCKaeT NOCTPOEHUe, eCin U TONbKO ecim p — 1
eCTb CTeneHb yncna 2. Takue HeYeTHble NPOCTbie YUCNa Ha3blBatoT-
ca (npoctbimu) uncnamu Pepma, notomy yto Pepma nepebim B3AN-
€A ux uccneposarb. [pekam GblNO M3BECTHO O MOCTPOEHUM Mpa-
BUNBHOTO 3-YrofibHUKa Y NPaBUIbHOTO 5-yroNbHUKA. 3aMeTUM, 4TO
3-1=2u5—1=4 CyTb CTENeHU yucna 2. Pesynsratel rpekos, Ta-
Kum 06pasom, cornacyrotcs ¢ Kputepuem faycca, a 3 v 5 — nepsble
ABa n3 yucen Pepma. C apyrot CTOpoHbl, 7 — 1 = 6, YTO He eCTb CTe-
NeHb ABOMKM, TaK YTO NPABUMbHBINA 7-yTONbHUK He AONyCKaeT nocT-
PO€HMA ynpKynem 1 NTMHENKOMN,

3atpatus euje HEMHOrO TPyAa, MOXHO NONYYUTL XapaKTepusa-
Unio Maycca: npaBuAbHbIA N-yroibHUK AONYCKAET NOCTPOeHue, ec-
1, n Tonbko ecnu, n ABNAETCA CTEeNeHbo ABONKM UK e CTeneHblo
ABOVKM, yMHOMEHHO Ha pa3/udHbie npocTbie yucna Pepma.

Ocraetcs BbiACHUTb, KakoBbl Xe uyncna ®Pepma. Cnepylouwum
Nocne 3 1 5 upet fayccoso 17. Cneaylouiee — 257, a 38 HAM — YXxe
RoBonLHO Gonbluoe YMCNO 65 537. ITO EAUHCTBEHHbIE U3BECTHbIE
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npoctble yncna Pepma. HUKTO He foKa3an, 4To AanbHenWme Y.
na ®epma CylecTByIOT — HO HUKTO He AOKa3an U TOro, YTO UX Her,
HacKonbKO HaM M3BECTHO Ha AaHHbI MOMEHT, MOET CYLLeCTRo.
BaTh abCONOTHO rUraHTCKoe npoctoe uncio depma, NoKa He us.
BeCTHOe YenoseyecTsy. COrNacHO 3HAHWAM, UMEIOWUMCA Ha Ce.
FOAHALHAN A€Hb, 3TO YMCNO COCTaBNAET MO MeHblIed Mepe
233554432 4 1, 11 3TOT MOHCTP Y1 B CAMOM JleN1e MOMET OKa3aTbCA Che-
aylowmm npocteim yncnom ®depma. (Moxasatens crenemy
33 554 432 Cam ecTb CTeNeHb YMcna 2, a UMeHHo 225, Bce uncna
®epma Ha eNHULLY NPEBOCXOAAT ABOIIKY, BO3BEAEHHYIO B CTENEH,
ABNAIOILYIOCA CTENEHbIO ABOMKK.) 3TO YnCNo UMeeT Gonee fecsaty
MUNNMOHOB 3HaKOB. [laxe nocne caenaHHbIx fayccom BenuKux or-
KPbITUI Mbl BCE PABHO He 3HaeM B TOYHOCTU, KaKUe UMeHHO npa-
BUIbHbIE MHOTOYTONIEHUKN MOXHO NOCTPOUTH, HO eANHCTBEHHbIM
Npo6enom B HallNX 3HAHWAX OCTAeTCA BONMPOC O CyLeCTBOBaHNM
oueHb Bonblumx uncen depma.

laycc AOKasan, Y4to NPaBUAbHBINA 17-yroNbHUK AONYCKAeT NocT-
poeHue, HO B 1e/CTBUTENLHOCTI He Aan ONUCAHUA CAMOTO NOCTPO-
€HWA, XOTA U 3aMeTUN, YTO OCHOBHOW LAr COCTOUT B NOCTPOEHUM
OTpe3Ka, An1Ha KOTOPOro paBHa

i6(—H 17 +34-217 +z\/17+3\/1_7'—\/34—2 17 —2J34+2J17).

1

MocKonbKy KBafpaTHble KOPHU MOXHO NOCTPOWUTL BCErAa, MCKOMOE
NOCTPOEHWE CKPLITO B 3TOM 3ameuatensHom uuche. Mepsoe sBHOE
nocrpoenue ocyiecteun Ynopux ot FOraHeH B 1803 roay. B 1893 ro-
ny Tep6ept Yunbam PuumoHs Hatuen 6onee npocToil BapuaHT'.

B 1832 rogy ®. . Puwno onybnukosan pag crareit o nocTpoe
HUW NPABUABHOTO 257-YroNbHUKA NOA 3aronoBKom De resolutione

1 Ha aHWMUPOBaHHOE NOCTPOEHNE NPaBUALHOMO 17-yTONbHUKA MOXHO nocmorpeTb M0
appecy http://en.wikipedia.org/wiki/Heptadecagon. (lipumey. nepes.)
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algebraica aequationis x> = 1, sive de divisione circuli per bisec-
tionem anguli septies repetitam in partes 257 inter se aequales
commentatio coronata, KOTOPbIA Cam yxe NPOU3BOAUT He MeHb-
wee BneyatneHne, Yem YNCNo CTOPOH ero MHOOYroNbHUKA.

MmeeTca anokpuduyeckasn baitka® o Tom, Kak CBepxcTaparefb-
HOMY acnnpaHTy 6bIN0 NPeANoXeHo NOCTPOUTL B CBOEI AnccepTa-
i 65 537-YroNbHMK, NOCNE Yero TOT NOABUACA BHOBb UL ABAA-
yaTb NEeT CNycTa. PeanbHOCTL NOYTH CTOAb e KypbesHa: X. Ipmec
3 JINHrEHCKOTro yHUBepCUTEeTa NOCBATUA 3TOW 3ajayve AecATb nerT,
33aKOHUMB ee B 1894 rogy; ero Heonyb6AMKoBaHHAA paboTa xpaHuT-
ca B [eTTUHreHcKom yHuBepcutete. K cowanenuio, [JoH XopToH
KoHy3 — ObITb MOET, eANHCTBEHHbIA N3 MaTeMaTUKOB HaLlEero
BPEMEHH, KOTAa-NMB0 B3rNAHYBLINA HA 3T JOKYMEHTbI, — COMHe-
BaeTcA, YTO TaM BCE BEPHO.

1
Bep°"TH0, npuaymaa Jx. iutnsygom. (Mpumey. nepes.)



[NABA g
MbAHbIA BaHAan

nnbAm PoysH FamMunbToH® 66N BEAMYANILMM MaTeMaTUKOM w3
yBcex, Koraa-nmbo pomaeHHblx Vipnanaueir. OH NOABUACA Ha
CBET, KOrjia Yyacbl 0TGMBANM NOHOYL C 3 Ha 4 aBrycra 1805 roaa, u
BMNOCNEACTBUM TaK U HE CMOT OKOHYATeNbHO pelnTb, KaKoW Xe U3
AHEN cunTath AHEM cBoero poxaeHua. Mo 6onbLeit YacTy oH CKo-
HANCA K 3-My, HO Ha ero Haarpobuu ykasaHa gara “4 asrycra”, no-
TOMY 4TO ONMIKE K KOHLY XXU3HW OH NepeLlen Ha 3Ty AaTy no CeHTu-
MeHTanbHbIM NpuYMHam. OH Obin GAECTAWMM NUHTBUCTOM, maTe-
MaTU4YeCcKUM reHuem u ankoronnkom. OH 3aganca Lenbto nsobpec-
1 anrebpy B pa3MepHOCTU TPU, HO BMECTO 3TOO BO BCMbILLIKE 033
peHunA, KOTopoe BbINWAOCH B aKT BaHAanM3Ma no OTHOLIEeHWHO K
MOCTY, peanu3oBan 1o, K YeMy CTPeMWICA, B pa3MepHOCTH YeTbipe.

Huyero He nopenaews; ogHohamuAbLeM Hawero [AMUALTOHA ABNAETCA, HaNPUMEP,
N. XamuntoH — BputaHcKuit 06naaatenb YeMNMOHCKOTO TUTYNA B roHKax knacca “®op-
Myna 1”, — HO TPAANLMOHHOE HanucaHne ecTb TPAAMLMOHHOE HanucaHue (nawc K T0°
My B BU3NKE 1 MaTEMaTUKe YKOPEHUNOCH HEMANO NPOU3BOAHBIX OT MEHM TamuabTo”
Ha, Hanpumep, “rammnsToHuan”). [Ipyrix NpUMepoB TPaAULMOHHOM pyccKoro Hamt”
CcaHus B 3ToN KHure Hemano. CKawem, Bce “npocTbie” GpaHuy3bl no umenn Charles ~
Wapau, Ho kKoponu, Hocsawme mo xce uma, — Kapnbl; Mcaak HbloToH, Ho Ali3ek A3umo8
U T. a. (Mpumey. nepes.)
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OH HABCETAA U3MEHMUN B3MARLI YeN0BEYECTBA Ha anrebpy, npocr-
aHCTBO 1 BPEMS.

YUNbAM POAMACA B GOratoit cembe — OH Obll TPETbUM ChIHOM
qum6anbna lamunbTOHa, lOpUCTa, FON0Ba KOTOPOro Hbina ycrpoe-
ya NOAXOAALNM ANA 6usHeca obpasom. Y Yunbama bbina Take ce-
crpa no nmeru 3nusa. Orey NtobUn NPONYCTUTL Napy-TPOWKY CTa-
KaHUMKOB, NO3TOMY HEKOTOPOe BPEMS € HUM MPUATHO Bbino Haxo-
[UTbCA B OAHO KOMNAHWM, OAHAKO BAWKe K Beuepy feno noBopa-
yuBanoCh 06patHoit cTopoHoit meaani. Apunbansy ACHO BbIpaman
cBOV MbICAN, BbIN yMEH 1 PeNUr1MO3€eH, 1 ero MNajWNIA CbiH yHac-
jefoBan BCE ero OTMYMTENbHbIE YePTbl, BKNIOYaA Npucrpactie K
ankoronto. Martb Yunsama Capa XatToH B YyMCTBEHHOM OTHOLLEHWUM
He YCTynana my}y — OHa NPoNCXoanna s Cembu, Hecluen Ha cebe
3HaKU MHTENNEKTYanbHOro OTAUYMA, OfHAKO €e BAWAHWE Ha Ma-
leHbKOro Yunbama orpanuymunock no Gonbluer Yactu nepepayen
eMy CBOWX reHOB — B TPexJeTHeM BO3pacTe Manbuuk 6bin oTaaH B
obyuerne k aspe Mxenmcy. [xerdmc Obin BUKapUem U NPeBOCXOA-
HbIM IMHFBUCTOM, ¥ €r0 UHTEPECHI ONPeAennan OCHOBHbIE Hanpas-
nexus obpasoBaHua Yunbama.

Pe3ynbrtatbl nocheaoBany BneyarnaoLme, Xota U Ha JOBONbHO
y3KoM nonpuie. B nATunetHem Bopacre Yunbam cBo60AHO Bnagen
rpeyecKum, naTbiHbio U ApeBHeeBpeickum. K BOCbMM rogam oH ro-
BOPUAN No-thpaHLy3CKY U NO-UTaNbAHCKK. [lBa roaa CnycTa K CAUCKY
RoGaBunnch apabcKuin U CaHCKPUT; No3aHee — NEePCUACKUNA, Cu-
PUACKWIA, XMHAW, ManaiiCK1in, MapaTxu 1 GeHranbCkuit. MonbiTKa
0BNapertb KUTAMCKUM NPOBanunach U3-3a OTCYTCTBMA NOAXOAALMX
TEKCTOB. [IeIMC anoBanca, 4To emy “cTonno Hemanbix feHer nof-
RepxmBarb ero 3 JIOHAOHA, HO, NOXOXE, AeHbIM BbiNN NOTpadeHs
He 3pg”. Marematuk 1 kBasuncTopuk Ipuk Temnn Benn (“keasn”,
NOTOMy 4T0 OH HUKOTAA HE N03BOAAN HeyA0BHOMY DaKTy UCNOPTUTL
Xopousyio ucropuio) Bonpowan: “fns 4ezo Bce 3710 6bI0 HYKHO?”

OnHako ectecTBeHHbIM HayKaMm 1 MaTematiike nosesno. Yunb-

f N
M, coBcem yixe 6110 COGPABLINIACA NOCBATUTH CBOK HU3HB N3Y-
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YEHUIO KaK MOXHO HOnbLIero Yynucna CylecTyomnx B Mupe a3y,
KOB, MO3HAKOMMWACA C AMEPUKAHCKUM BYHAEPKUHAOM MO UMeyy,
3npa KonbepH. 310 6bin 0ANH 13 TeX CTPaHHBIX NI0AEN, YbA FoNogy
paboTtaeT Kak KapMaHHbI KanbKynaTop; oH obnagan cnocobroc.
Tbl0 BbICTPO U TOYHO BbINONHATL BbIYUCAEHNA. ECAN bl Bbl cnpocy.
nu KonbepHa, yeMy paBeH Kybudeckuin KopeHb 13 1 860 867, oy
oTBEeTU/ Bbl — 123, He MOPrHYB ra3oMm.

Takue cnocobHOCTU — He TO e Camoe, YTO CKIIOHHOCTb K Mare.
matuke, Nof06HO TOMy Kak CMOCOBHOCTb K FPaMOTHOMY MUCbMY He
caenaet U3 Bac xopollero pomaHucra. 3a uckntoueHvem laycca, g
3aMNUCHBIX KHUXKAX W PYKOMWCAX KOTOPOro OCTannCb MHOMOYuc.
NeHHble 0ObEMHbIE BbIYUCNEHUA, O4EHb MANO KTO U3 BEMKUX Ma-
TEMATUKOB Dbl BbIAAIOWMMCA BbluMCUTENEM. BONbLWNHCTBO Bbiny
MPOCTO TONKOBLIMW BbIYNCAUTENAMU, KAKOBBIMW B TO BPEMA U Tpe-
foBanocb ObiTb, HO B CpegHem He Gonee BblAAOWUMUCA, Yem
006bIuHbIA KBanUbULUMPOBaHHLIA Oyxrantep. [ame B HawWuW Anu
HOMMNbIOTEPSI HEe MOMHOCTBbIO BLITECHWAN BbIYUCIEHUA PYYKON Ha
Oymare unu B yme; 4acto MOXHO NONYYUTL XOpoLlee NpejcTasne-
HWe 0 MatemaTMyecKon 3agaye, aeNnasn BblYUCNEHUA PyKaAMK U Cne-
AA 32 TEM, KaK Ha Bymare BbICTpanBaloTcA cumBonbl. Ho, pasyme-
eTCA, NPU HaNUYMK xopolLuen nporpammsl (No Gonbluei Yactu co-
34aHHON MateMaTUKamu) KTO YroaHO CMOMeT NocC/ie Yaca TpeHu-
POBKW NPOBOAUTDL BbIYUCNEHUA HA YPOBHE, KOTOPOMY BO3MOMHOC
1 KonbepHa 1 B NoaAMETKMN He roaaTcs.

I He aymaiiTe, 4To HEYTO NOAOOHOE CAeNAET BAC XOTb CKONBKO:
HWByab Nnoxomum Ha laycca.

KonbepH He MOr TONKOM OOBACHWUTb, KAaKWe NpuUembl OH UC
nonb3yeT, XOTA U NOHUMAN, YTO HEMANy0 ponb 3aecb urpaer nNa-
MATb. Ero no3HakoMunu ¢ faMMnbTOHOM B Haiemae, YTo 1oHbIV e
HWU NPONbLET CBET Ha 3TU TaUHCTBEHHbIE Npuembl. Yunpam TaK /
caenan v paxe npefnoXMn HeKOTOpble YCOBEepPLLIEHCTBOBAHUA. Ko
BpemeHu otTbe3aa KonbepHa [aMUnbToH HaKoHel, Hallen anAN‘eT'
[OCTOMHbIA NOTPACAIOLWEN MOLUM CBOEro yMa.
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K cemHaguatv rogam lamunsToH npountan uensii pag Tpyaos,
panuecaHHbIX KopudeAMU matemaTKu, 1 3Han LOCTaTOYHO Maremaru-
4eCKO aCTPOHOMMM, 4TOBb! BBIMUCAATL 3aTMeHNs. OH No-npexHemy
npOBOAVN 6?nbu1e BPEMEHM 32 “HacCcuyecKknmmn” Wryanamm, Yem 3a
MaTeMaTuKOW, HO BCe e MMEeHHO MaTemaTnka crana ero Hactosen
cTpacTblo. BCKOpe OH Hauan aenatb Nepsbie OTKPbLITUA. fayce OTKPbIA
0CTPOEHME MPABUNLHOTO 17-yroNbHUKA, KOrAa emy 6blo 19 feT, a
monogoi fammnsToH cosepliMn paBHo GecnpelefeHTHbI Npopbis,
cOpMYNMPOBAB AHANOTUIO — BbIPAKAACH MATEMATUYECKM, TOMAECT-
g0 — MEMJly MeXaHWKOW 1 ONTUKOW, HayKoW o ceeTe. OH BnepBble
yNOMAHYI O CBOUX MAEAX NO 3TOMY NOBOAY B 3aWmndpoBaHHOM NUCH-
me K cectpe 3nu3e, Ho Ham BNONHE JOCTOBEPHO U3BECTHO O XapaKTe-
pe 3TVX MAe 13 ero NOCaeayIoLero NUcbMa Ky3eHy ApTypy.

3710 6bIN0 YAUBUTENBHOE OTKPLITUE. MeXaHWMKa — HayKa o ABW-
KYWWMXCA Tenax: NylweyHsle Aapa NeTAT no Ayre napabonbl, MasT-
HUKW PErynspHbIM 06pa3om pacKkaumBaloTCa U3 CTOPOHbLI B CTOPO-
Hy, NNaHeTbl ABUMIKYTCA no 3nnuncam Bokpyr ConHua. OnTuka xe
npeacTaBnaer coboii reoMeTpUi0 CBETOBLIX flyyel, OTpaKeHue W
npenomaexHve, pagyru, NpU3msl 1 Teneckonuyeckme nuH3bl. CeA3b
MeMJy HUMKN OKa3anacb HEOXUAAHHOW; B TO, YTO OHW NPeACTaBnA-
10T o601t 0OHO U MO JHce, NOBePUTL ObINO HEBO3MOMHO.

Ho Tem He meHee TaK OHO M Obino. Y 310 HenocpeaCTBEHHO
npuBeno K hopmann3my, KOTOPLIA B HALWMW JHU UCNONL3YETCA B Ma-
TemMaThKe 1 maremartuyecko pusnke (He TONbKO B MEXAHUKE W On-
TUKe, HO U B KBAHTOBOW TeOpUM), — TaK Ha3biBaeMoMy hopmanis-
MY ramunbTOHOBBIX cMCTeM. VX OCHOBHOE CBOMCTBO COCTOMT B TOM,
410 ypaBHeHUA ABUMEHUA MEXAHNYECKONM CUCTEMbI BLIBOAATCA U3
€AMHOI BennuMHBLI — MONHOM 3HEPruM, HblHe Ha3biBAeMON 2a-
Munsmonuarom cuctemsl. Monyyalolmecs ypaBHeHNA onepupyoT
He Tonbio ¢ nonomeHuAMN pasfiMyHbIX YacTe CUCTeMbI, HO U C
TeM, ckonp ObICTPO OHY ABWMKYTCA, — C UMNY/IbCOM CUCTeMbI. U ewe
O4ro NpeKpacHoe CBOWCTBO 3TWX YPaBHEHWI COCTOMT B TOM, 4TO
OH1 He 3agucar or Bblbopa KoopauHat. Kpacora anseTca uctu-
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HOA, MO KpaiiHel Mepe B maTemaTuKe. A 3aecb U3MKa 0AHOBpe.
MEHHO W NPeKpacHa, U UCTUHHaA.

famunbroHy nose3no 6onblue, yem Abento unu fanya, B Tom OTHOe.
HWW, 4TO Ha ero HeobblyHble cNocobHOCTY 06paTMIN BHUMaHMe g
paHHem aetcrse. [103TOMy BNoAHe eCTeCTBEHHO, YTO B 1823 rOAy oy
NOCTYNUA B BeAYLUMIA UPNAHACKUIA YHUBEPCUTET — AYBANHCKNI Tpy.
Hutn Konnep. PaBHbiM 06pa3om HeyAMBUTENbHO, YTO OH LWen nep-
BbIM B CMUCKE M3 COTHU KaHAUAAToB. Bo Bpems yuebbl B TpUHUTY oy
nonyynn BCce BO3MOXHbIe Harpaasl. Y, 4to ele BamHee, OH 3aKoH.
4un NepBbii TOM CBOETO OCHOBONOAAralowuiero Tpyaa no onTuke,

BecHolt 1825 rofa laMnnbTOH OTKPLIN ANA ceba npuTaAXeHne Npe-
KpacHOro nona, npeacrasluero nepea HUm B nuue K3tpud usuu. Ha-
BepHoe, OH NOCTYNUA He CAUWKOM MyAPO, OrPaHNYNB CBOMW 3HaKu
BHUMaHWA HanucaHWem CTUX0B, MOTOMY YTO ero NnoTeHyuanbHasa Bos-
niobneHHan HeAONTO AyMas BbILLNG 3aMyX 3a CBALYEHHMKA CTaplue ee
Ha NATHaAUaTb NeT, KOToPbI Obin cNocobeH Ha HECKONLKO MeHee K-
TepaTtypHbI NOAX04 K nopagoyHsim gesvuam. Cepaue famunstoHa
BbIn0 pa3buTo; HECMOTPA Ha CBOI TBEPAYI0 NPUBEPKEHHOCTb Penu-
FMO3HLIM 3aNOBeAAM, OH NOAYMbIBAN O TOM, YTOObI YTONWTBLCA, TO
eCTb COBEPLUMTL CMepTHbIW rpex. OAHAKO 34paBoMbICIe OfepHano
BEpPX, Y OH U311 CBOKO PAa304apOBaHHYIO AyLLY ellle B OAHOW NO3ME.

famMunbTOH NtO6BUA NO33UI0, U KPYT €ro Apy3ei BKAOYan cambiX
BUAHbIX TMTEPATopOoB. Yunbam Bopacsopt ctan ero 6anu3kum ApY-
FOM; OH TaKe Yacto Bcrpeyancs ¢ Camioenem Ternopom Konpuh:
MeM W ApyriMi nucatenamu u nostamn. Bopacsopt okasan @
MWNLTOHY LEHHeWLWYI0 yCayry, AenNKaTHO HaMeKHYB emy, 4YTo ero
TanaHTbl Nexar He B ccepe no3suu:

“Bbl 3acbinany MeHA rpagom Ballmx CTUXOB, KOTOPbIE A npoqua”

C BeNKUM yaoBonbeTBMeMm... OHaKo e Hac He ocTaBnaer onacé
HWe, 4To NoAoOHaR CTe3s MOMET OTBPATWUTb BaC OT Hay4yHOro ny”
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... fi He pelwaiocb BamM COBETOBATb, HO HE HAWAET K NO3TUYec-
Haa 4acTb Ballel HaTtypbl 6onee GnaropapHoro Ansa ce6s nons B
o6nactv nposel...”

[aMWNBTOH OTBETWU/ B TOM CMbIC/IE, YTO €ro UCTUHHOW NO33uneil
gbina MaTemMaruKa, u Myapo NepeKTioYnnca Ha HaydHoe nonpu-
we. B 1827 rogy, eie B 6bITHOCTb ero cryaeHTom, lamunsToHa egu-
ornacHo n3bpanu npodeccopom actpoHomuu B TpUHUTK nocne
70r0, KaK 3aHUMAaBLUIMIA 3Ty AOMKHOCTb Ko BpuHKan nopan B or-
cTaBKy, @ TOuHee, ctan enuckonom Knoiia. famunbtoH Havan cpasy
¢ FPOMKOTO ycnexa, ony6ankoBas CBOIO KHUTY NO ONTUKe — npej-
MeTy, BXXHOMY iNA acTPOHOMMM, NOCKONbKY ONTUKA NEUT B OCHO-
paHWM YCTPOMCTBA HONbLUMHCTBA aCTPOHOMUYECKNX UHCTPYMEHTOB.

CBA3b C MeXaHWKON Tam NPUCYTCTBOBANa NULlb B 3a4aTOYHOM
dopme. OCHOBHOM (HOKYC KHUTKM, €CN MOKHO TaK BbIpa3uTbCa, 3a-
KNI0YancA B reOMeTpUN CBETOBbIX y4el — KaK OHW U3MEHAIOT Ha-
npaBneHne NPV OTPAXKEHUW B 3epKane Uan Kak NPenomMnATCA B
AuMH3e. “feomeTtpuyeckan onTnKa” no3gHee yctynuna mecto “Bon-
HOBOW ONTUKe”, B KOTOPON CBET pPacCMaTpuBaETCA KaK BOMHbI.
BonHbl o6napator uenbim Habopom AONONHUTENBHBIX CBOWCTB, Ca-
Moe 3ameTHOe U3 KoTopbix — audpakuua. NHtepdeperuns BonH
MOXET NPUBOAUTL K Pa3MbITUIO KpaeB U300paMeHNs 1 aawe K ad-
eKTy, KoTopbIi BLIMAAUT Kak ornbaHue ceetom yrna (hokyc, He-
BO3MOXHbIA ANA nyyent).

leomeTpus cBeTOBbIX Nyyelt He Gbina HOBbIM NPEAMETOM; ee WH-
TEHCUBHO M3y4anyu MaTeMaTKu 1 J0 3Toro, HaunHas ¢ Pepma u aa-
Xe ¢ rpeyeckoro dunocoda Apucrorens. laMUnbTOH caenan B oNTu-
K& Heuro nogobHoe MpocnasneHHomy AOCTUMeHMIO JleaHapa B
MeXaHuKe: oH M3BaBUNCA OT reOMETPUM 1 3aMeHNN ee anrebpoil U
3HANM30M. A UMEHHO — 3aMeHU OCHOBAHHBIE Ha PUCYHKAX YUCTO
TeOMeTpuyeckme paccyiaeHna Ha aBCTpaKTHble BbIYUCIEHNA.

370 6110 CylLECTBEHHBIM LIATOM BNEpes, NOCKOAbKY HETOUHbIe
KapTuhKy, Tem CaMbiM, 3aMEHAIUCH CTPOrMM aHanu3om. Mo3gHee
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MatemaTuku NPeAnpUHANN 3HepruyHble ycuius, 4Tobbl Npoiiy,
NyTb, HameyeHHbIn faMUNLTOHOM, B 06paTHOM HanpasieHuy ,
CHOBa BBeCTU B 061x04 HarnAfAHble obpasbl. Ho dopmanbHbIn gj.
rebpanyecKuin NOAXog, CTan K TOMy MOMEHTY HEOTbeMAEMOW yac.
ThIO MaTEMATMYECKOrO MbILLNEHUA N MOT OCTABATbCA eCTECTBEHHb)y
cnyTHUKOM Bonee HarnAfHbIX aprymeHTos. Koneco moabl cienang
NoNHbIA 060POT, HO Ha Honee BLICOKOM YpPOBHE, NOAOOHO cny.
panbHOW necTHuue.

Benukum BKnapom famunsToHa B onTuKy 6bin0 06beanHe e,
Bce orpomHoe MHoroo6pasve M3BECTHbIX pe3ynbTaToB OH CBep
OAHOMY (yHAameHTanbHOMY MeTody. BMecTo cucteMbl CBETOBb
Ny4ew OH BB/ OfHY-EUHCTBEHHYIO BENNYUHY, “XapaKTepuCTUyec.
Kyio dyHKLMIO” cuctembl. C ee NOMOLbIO NtoBan oNTUYECKanA KoH-
tdurypayma npeacraBnanacb OAHUM ypaBHeHuem. Bonee Toro, 3t
ypaBHeHWe MOXHO ObINo peLmnTb eanHoobpasHbiM cnocobom, yto

© AaBano NOAHOE ONUCAHWe BCeit CUCTEMbI IY4en 1 ee NoBeaeHus,
Metoa TamunbToHa OCHOBLIBANCA Ha OAHOM (YHAAMEHTaNbHOM
npuUHUMNE: CBETOBblE Nyyun, Npoxoaaiine yepes nwobyio cucremy
3epKan, Npu3m 1 MH3, BbIGUPAIOT NyTb, PaCNPOCTPaHeHUe No Ko-
TOPOMY 0 Lienu 3aHUMaeT HavMeHbllee BPemaA.

®epma ele paHee oOHAPYKUN HEKOTOPbIE ChelyuanbHble Cayyan
3TOr0 NPUHLMNA, HAa3BaB ero NPUHLMNOM HauMEHbLLEro BpeMeHu.
Npocterwnit Nnpumep, NO3BONAOWMNIA 0ObACHUTL ero pabory, —
3TO OTpa}eHue ceBeTa OT NNOCKOro 3epKana. JleBbld pUCYHOK NOKa:
3bIBAET, KaK CBETOBOM N1y, BbIXOAA U3 OLHOW TOUKM 1 OTpamasch 07
3epKana, gocturaer BTOpon Touku. OfHUM U3 BEAUKUX OTKPBITH
Ha 3ape ONTUKM Bbin 3aKOH OTPaXXEHWA, KOTOPbIA rnacur, 4uTo ABE
4acTu CBETOBOFO fly4a COCTABAAIOT C 3ePKANIOM PaBHble yrbl'.

1 YuTaTenb MOT BCTPEYaTh CleayloLLyIo pacnpocTpaHeHHyio hopmyauposky atoro yeePH’
AEHWA: Yron naaeHna paseH yry otpaxenus. (lMpumey. nepes.)
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depma Npuayman 13ALHbLIA Npuem: oTpasnuTb B 3epKane BTo-
ot yHACTOK /y4a, @ 3204HO U BTOPYIO TOYKY, KaK NOKA3aHo Ha npa-
gOM pUCYHKeE. Bbnaropaps 3BKnuay ycnosue “paBHbIX yrnoB” — 370
10 e Camoe, uTO yTBepHAEeHNe, 4TO B 3TON “OTpaMeHHON” KapTy-
ye nyTb OT NePBOW TOUKM 0 BTOPOi ABNAETCA npamon nuHuen. Ho
9BKAMA AOKA3a/ TOT 3HAMEHUTbI (aKT, YTo NPAMAs NMHUSA ecTb
Kparqaﬁmee paccroaHue mexay ABYMA Toukamu. locKonbKy CKo-
poCTb CBETA B BO3AYXe NOCTOAHHA, KpaTyaiiluee paccTonHue o3Ha-
yaeT TO e Camoe, 4To HauMeHblliee BpeMmA.

Bo3Bpallasch K reoMeTpumn Ha NEBOM PUCYHKe, Mbl BUAWUM, YTO
BbINOMIHEHO TO Xe camoe yTBepxaeHue. Takum obpasom, ycnosue
paBHbIX YTNIOB IOFNYECKM 3KBUBANEHTHO TOMY (haKTy, YTO CBETOBON
fiyd BLIOMPAET NYTb C HAUMEHBLUINM BPEMeHeM pacnpoCcTpaHeHus
13 NePBON TOYKW BO BTOPYIO NPU YCAOBWK, YTO NO JOPOTe HAAO OT-
pasuTbCA OT 3epKana.

CBA3@HHbIA C 3TUM NPUHLMN — 3aKOH npenomneHua CHennuy-
¢a — rOBOPUT O TOM, KaK “nomaeTca” nyd npu nepexoje v3 Bo3ayxa B
BOAY 1 BoOOLLIe U3 OAHOM Cpeabl B APYryl0. ITOT 3aKOH MOXHO BbIBe-
€T NoA06HbLIM e 06pa3om, ecu y4ecTb, YTO CBET PacnpoCTpaHaeT-
€A B BOJe MeANeHHee, YeM B BO3Ayxe. [amuUnbTOH noluen ewe aanb-
We, YTBEPHKAAA, YTO TOT e NPUHLMN MUHUMU3AL UM BPEMEHU NPUME-
HUM KO BCEM ONTUYECKMM CUCTEMAM, U BONMOTUB 3TY MbICNb B eau-
HOM MaTemaruyecKom obbeKTe — XapaKTepuCTUYecKon dyHKLUU.

Ucnonb3osaHHan 3aech Matemarvka Brneyarniana, Ho B pykax fa-
MUNbTOHA OHa NpuBena K HemeaNeHHOW 3KCNepUMEHTanbHoW oTaa-

o

KaKk npuHumMn HaumeHb(wEro BpemeH NPUBOAMT K 3aKOHY OTPaKeHMA.
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ye. [aMUNLTOH 3ameTnn, YTO U3 ero MeTOAa CNeAOBANo CYLEeCTBog,.
Hue “KOHMYECKOro NpenomMneHns”, Koraa oauH nyy cseta npu nona.
AaHUY Ha NOAXOAALLNI KPUCTANN BbIXOAUT U3 HETO B BUAE LENOTO g,
Hyca nyyein. B 1832 rogy 3to NnpeAcKasaHue, HEOXMAAHHOE ANs BCex,
KTO pabotan B ONTUKe, NOAYYMNO NPOYHOE IKCNEPUMEHTaNbHOE nog.
TBEpMAeHe, Koraa Xamppu Jinona NCnonb3osan KPUCTaNa aparow.
1a. Ha cnepyiolee yTpo famMnnbTOH NPOCHYACA 3HAMEHUTBIM.

K 1830 roay famunbtoH 03abotuncs Tem, 4tobbl 063aBectyc,
Cembeil; OH NOAYMbIBAN XEHUTLCS Ha dneH Ae Bep, ymom KoTopoy;,
Kak oH rosopun Bopacsopty, oH Bocxuwanca. Ei oH Toxe nucay
nucbma B CTMXax M Gbin roTOB ye caenatb NPeAnoXeHue, Korga
OHa 3aABMNa My, Y4TO HUKOTAA He yefeT N3 CBOel POAHOW Aepes-
Hu Kappa®. OH BOCNPUHAN 3TO KaK TaKTUYHbIN OTKa3 — BECbMA Be-
POATHO, YTo 060CHOBAHHO, MOCKONbLKY Yepe3 roA OHA Bbillfa 33
KOTO-TO 3aMYyX U BCe ¥e yexana.

B KOHLe KOHLUOB OH XeHUNCA Ha dneH bennu — mecTHo fe-
BYLIKe, Mu1BLLIeA Henoaanexy ot o6cepaatopuu. faMUNLTOH ONKCH-
BaN ee KaK “paneKo He Gnectalyio”. MenoBblit Mecal 6bin yxa-
ceH: TaMMNLTOH 3aHMMANCA ONTUKOI, a IneH 6onena. B 1834 rogy
Yy HUX poamMnca CcbiH Yuabam 3ABMH. 3atem JneH yexana Ha
66nbuwyto yacTb roga. Bropoit cbit Apunbanba XeHpy NOABUNCH Ha
cBeT B 1835-M, HO BpaK ye Tpelan no Weam.

B rna3ax NoTOMCTBA BenMYailMM OTKpbITMEM FamunbToHa Obina
chOpMyAMPOBAHHAA UM ONTUKO-MEXaHUYecKas aHanorus. Ho cam
OH A0 Camoil CMepTM — MpuYem C BCe BO3pacTalowum ynopcr
BOM — OTAA@Ban NanbMy NEPBEHCTBA Belly COBEpPLIEHHOro Apyroro
copTa — KBaTepHMOHaM.

KsaTepHnoHbl npeacrasnsior coboit Hekotopylo anrebpal”
YeCKylo CTPYKTYpy, Haxoasluylocs B 6auskom poactse ¢ KOW

1 Curragh, rpaccteo Kunaeitp (Kildare, Chill Dara). (Ipumey. nepes.)
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neKCHBIMU YCnamm. FTammnbToH Obin yGexaeH, 4To OHW copep-
Jar B ce6e KoY K rnybodaiiumm obnactam GU3nKKM, a Ha CKno-
He MU3HN y6eaun cebs, YTO B HUX COAEPKUTCA KN4 BYKBaNbHO
4o BCEMY. VICTopus, NoXoxe, He COrnacnnach ¢ 3701 OLEHKON, u
g TEYEHNE CNEAYIOLLero CTONETUS KBATEPHNOHbI MeANEHHO TYCK-
wenu, NPONaaas 13 nons 06leCTBEHHOro NHTepeca, NpespaTvs-
uMcb B TUXyl0 3aBoab abcTpaKTHOM anrebpbl 6e3 cepbesHbix
npmmeHeHwﬁ.

CoBCemM HeAaBHO, OAHAKO, KBATEPHUOHbI NEPEXUN BO3POXK-
peHve. Y faxe ecnn OHM HUKOTAA He 3aiiMyT TOro NONOKEHU, KO-
70poe NPouMn UM FaMUALTOH, X Yem Aanblue, Tem Gonbwe pac-
CMaTpuBaIOT KaK 3HAYMMbIl MCTOYHWK BAXHBIX MaTeMaTUyecKux
cTpyKTYp. KBaTEPHMOHLI OKa3aNMCh OYeHb CnewmnanbHbiM ABNEHN-
eM — KaK pas HacTonbKo cnewnanbHbiM, HACKONbKO 3TOro TpebyioT
coBpeMeHHble (hU3nYecKue Teopum.

Cpa3sy Nocne OTKPLITUA KBATEPHUOHbI NPOU3BENY MOLLHBI Ne-
pesopoT B anre6pe. OHW HapyLwMAn 0AHO U3 BaHbIX anrebpanye-
CKMX NpaBun. Ha NpoTsxeHUn nepuoaa B ABaAUATb NET YyTb N He
BCe npasuna anreGpbl Hapylwanucb oaHO 3a APYrUM, YTO MHOTAA
npuHocuno Gorareiiline NNOAbl, HO HUYYTb HE PEXe NPUBOAUNO B
becnnoauble TynuKy. To, 4TO MaTeMATUKM CepeAnHbl 1850-X rOA0B
BOCNPUHMMANU KaK He NOANEexallne U3MeHEHUAM NpaBuna, oKa-
3anocb npocto Habopom yaoOGHLIX AonylweHuid, obneryaslmx
WU3Hb anreGpanctam, Ho He BCeraa oTBedaBLnx bonee ry6oKum
noTpebHOCTAM CaMOi MaremMaTuKu,

B atom npekpacHom HoBom “noctranyasckom” mupe anrebpa
YKe He cBoamnacb K NPOCTOMY UCNONb30BAHUK B YPaBHEHUAX
byke Bmecto yucen. Anrebpa umena geno ¢ rny6GoOKON CTPYKTYpoOil
YPaBHeHuin — He ¢ ynucnamu, a ¢ npolieccamu, npeobpa3oBaHUs-
MU, cuMMeTpuAMUN. ITU paanKanbHble NepemMeHbl U3MeHUAY UL
Matemaruku. Ona crana 6onee aGCTPAKTHOI, HO OIHOBPEMEHHO W

Onee o6uweit, u Gonee MOLHOI. A TaKxe npuobpena 3a4aposbl-
Balowyio, nopoii ceepxbecTecTBeHHYIO KpacoTy.
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[lo Toro Kak 60N10HCKMeE maTeMaTKm 3noxu Bo3pomaeHus 3ap;,.
NMMCb BONPOCOM O TOM, UMEETCA N CMbICN B KBAZPAaTHOM KOPHe p3
MUHYC eAUHNLbI, BCE NOABASAIOLMECS B MATEMATUKE YUCNA NPUHay.
nexanu oaHon cucteme. [laxe CEroaHs, B Ka4ecTse Hacneaunsa ucrg.
pUYECKOW NyTaHKLbl BO B3aUMOOTHOWEHUAX MaTeMATUKN U peany.
HOCTW, 3Ta CUCTemMa U3BECTHA KaK sewjecmseHHble yncna. Hasga.
HME He CNULIKOM yaauHoe, NOTOMY YTO OHO NPeAnonaraer, y4to 3ty
4mMcna HeKOTOPbIM 06Pa3oM NPUHAANEMKAT K TKAHU BCENEHHOM, a He
NOPOMAEHbI YHENOBEKOM B NONLITKE NOHATL €€ CTPYKTYPY. HO 370 He
TaK. 3TK yucna He Gonee BelLeCTBEHHbI, Yem Ntobble apyrue “4uc.
NOBblE CUCTEMbI”, CO3[aHHblE YenoBeyecKUmM BoobpameHMem 3g
nocnepHve 150 ner. npaBp,é, OHU UMetoT 6oiee HeNnoCpeACTBEHHOe
OTHOLLEHMe K peanbHOCTH, Yem BONbWNHCTBO HOBLIX cucTem. OHy
O4YeHb TOYHO COOTBETCTBYIOT UAeaNU3MpPOBaAHHOMY U3MEPEHMIO.

BelectBeHHOE YKCNO NO CYyTU NpeacTasnseT coboi fecaTuy-
Hyto Apobb. [leno He B KOHKPETHOM BbiBpaHHoOI cucTemMe 3anucn —
KOTOpas co3AaHa NpocTo ans yaobCTBa BbIYUCNEHUI C Ynucamm, —
a B Tex Honee rnyboKMX CBONCTBAX, KOTOPble NPUCYLM AECATUYHBIM
Apo6am. BewectBeHHble Yncia NPOM3OLWAY OT NpeaLlecTBEHHUKOB
nonpote, ¢ MeHblMK ambuuuamu, CHayana yenoBeYeCcTBo Tally-
N0Cb MO HanpaBAeHWUIo K chcTeMe “HatypanbHblx yucen” o, 1, 2, 3, 4
n TaK panee. fl CKasan “TawUnocL”, NOTOMY YTO Ha Ha4anbHOM 3Ta-
ne HEKOTOpbIe U3 ITUX YWCEN YUCaMM BOBCE He CYMTanuUCh. bbino
BpEMSA, KOraa ApeBHWEe rPeKu OTKasblBaAMCb CYUTATb 2 YUCIIOM;
OHO GbINO CNULIKOM ManeHbKUM, YTobbl AEMOHCTPUPOBATL “d4uC:
NEHHOCTL”, TUNUYHYIO ANA APYruX Yucen. Yucna toraa HaumHanueb
C 3. B KOHLEe KOHLOB GblN0 0CO3HAHO, YTO 2 — YWUCNO B TOW e Me-
pe, 4To U 3, 4 WAL 5, HO 3aTéM KaMHeM NPEeTKHOBeHWUA oKa3anach
eAnHuLa. B camom aene, ecnu KTo-To roBopuT Npo cebs, yto y Hero
“MeeTcs “HeKoTopoe YMCNo KOpoB”, a Bbl 06HapymmBsaete, YTO Y
Hero ofiHa-efIMHCTBEHHAA KOPOBA, TO He ByAET NY OH NOBUHEH B BO®
nuiowlem npeysenndeHun? “Yucno”, 6es comHenus, o3Hauan?
“MHOXeCTBEHHOCTbL”, B KOTOPOI HET MecTa efMHUYHOCTH.
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Ho no mepe pa3BuTUA cUcTeM 0603HaYeHUIE CTaN0 KPUCTaNbHO
- 4CHO, YTO €AVHULA — POBHO B TO e Mmepe 4acCTb CUCTEMbI BblYmC-
jieHuiA, 4TO U ee cTapiuve Oparba. Takum obpasom, egnHuLa cTana
JuCNOM — NpaBAa, cneynanbHbIM, O4eHb ManeHbKUM. B HekoTo-
pOM CMbICNIE OHO OKa3anOCh CaMbiM BaXHBIM U3 BCeX, NOCKONbKY
JUMEHHO TaM, B enHULe, Yncna HaumHanuco. Npubasnennem apyr
« apyry 60nbUIOro yMCna eaMHUL MOXHO NONY4MTb BCE OCTanb-
Hoe — W B TeYeHMe HEKOTOPOTo BpemMeHu 0603HaueHns byKBanbHO
gbIp@Xany 3Ty MAel0, HanpUMep, YNCNO0 CeMb 3aNUCbIBaNOCh B BN-
fie CeMV YepTo4eK — KaK IR

MHOro nosgHee UHANNCKME MaTeMaTUKK NOHANW, YTO eCTb Aa-
e bonee BawHoe uncno, npedwecmsyiouwjee eauuue. Ha camom
fene Yucna HaunHanuco He Tam. OHM HAYMHANUCL B Hyne, KOTOPLIN
Tenepb M306paxaercs cumonom o. Eile nosaHee okasanoch no-
ne3HbIM BBECTW B 06MX0 OTpULaTenbHble Yucna — Ynucna, MeHs-
wue 4em Hn4To. Takum o6pasom, ¢ npucoesmHeHnem oTpularens-
HbIX, 4eNOBEYECTBO M306peNno cucTemy Uenblx yucen: ..., -3, —2,
-1,0,1, 2, 3, ... . Ho 3TUM Aeno He 3aKoHYUNOCH.

MNpobnema ¢ LenbIMI YUCNAMU COCTOMUT B TOM, 4YTO OHM He NO3BO-
NAKT NPEACTaBUTb Lienblil pag Nofe3HbIX Bennyud. Pepmep, npoaa-
OWWA 3epHO, Hanpumep, MOXET NOXeNnaTb yKa3aTb KONUYECTBO
NWeHNLbI KaK HeYTO MEXAY 1 MEeLKOM 1 2 Melikamu. Ecau 310 Gyaet
NPUMEPHO NocepeanHe MeXAy 3TUMM ABYMA Mepamu, TO Xenaemoe
KONNYECTBO MeWKOoB paBHO 1'/,. Vnn HecKonbKo meHbwe — 1/, ,
Wnu, Haobopor, Gonblue — 13/4. Taxkum obpasom (c ncnonb3oBaHu-
€M caMbIX pa3HOOBpa3HbIX CUCTEM A UX 0603HaueHus) 6binn U3o-
Bpetens apo6u. Apo6u MHTEPNOANPYIOT MEXAY LieMIbIMIA YUCAaMN.

AoctatouHo cnoxHble Apo6u MOryT WHTEpPNOAMpPOBaTb C UC-
KNoYNTenbHOM TOYHOCTBIO, B YeM Mbl yXe morau y6eauntscs, pac-

:'"TaTenn MOMET 3auHTepecoBaTb B3MAA Ha U3naraemblil 34ecb X04 cOBbITUA KaK Ha
»("°“"°>'<Hvlo UCTOPUIO Yicen”, n3noweHHbIi B kHure . lepbuwupa “Mpocras opep-
UMocr,”, KOTopas BbiitAeT B u3datenscrae Corpus. (fTpumey. nepes.)
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cMaTpuBas BaBUNOHCKYIO apudMmeTnKy. Kpenna yBepeHHOCTb, yyy
No6yI0 BEANUYMHY MOXHO NpeacTaBuTh B Buae Apobu.

Ho TyT Ha cueHy BbIxoAAT Mudarop n HocALAnA €ro UMA Teg.
pema. HemeaneHHoe cneAcTBME 3TON TEOPeMbl COCTOUT B Top
4TO A/IMHA AMaroHany eaUHMYHOrO KBajpara npeacTaBnser coi
6oi Yyncno, KBaapaT KOTOPOTo PaBeH B TOYHOCTYU 2. VIHbIMU chgq.
BamMu, AMaroHanb UMeeT ANMHY, PaBHYIO KBAAPaTHOMY KOpHi
u3 2. Takoe yucno 06sA3aHO CylWecTBOBATb, NOCKONbKY KaM bl
MOMET HapucoBaTb KBAAPaT, a Y Hero, pasymeercs, ecTb Anaro.
Hanb, a OHa, 6e3 COMHeHUsn, umeeT AnUHY. Ho, KaK 0CO3Han wa
cBoto 6eay fmnnac, yem 6bl HY Bbin KBAAPATHbLIA KOPEHb U3 2, oy
HE MOMET TOYHO BblpawarbCsa B BUAe Apobu. 3To umcno uppayuo-
HanbHoe. Takum obpasom, notpeboBanoch eule Gonblie Yncen
ANA 3aNONHEHUS HEBUAMMBIX Ablp MEXAY BCEMU BO3MOMHbIMY
apobamu.

B KOHUe KOHL0B 3TOT npouecc Bpoje Obl AOCTUT KOHEYHOW OcTa-
HOBKU. [peKu NpeanoyMTanyt YNCNOBLIM CXEMaM reOMETPUIO, HO B
1585 rogy Bunbrenbm Monyanuablit* HasHauun hnamaHACKoro ma-
TemaTtuka n uHweHepa CumoHa CreBuHa u3 bptorre yuutenem cBo-
ero coiHa Mopuua OpaHckoro. CTeBUH 3aHMMan HOMKHOCTU WUH-
CNEeKTopa NAOTUH, HaYanbHMKa CHaOXeHUA apMU, a TaKKe MUHU-
cTpa hUHAHCOB. 3TV AOMKHOCTU, B 0COBEHHOCTH ABe nocneaHue,
y6eannu ero B BaWHOCTM BefleHnUs ByxranTepcKoro y4era, U OH Mo
3aMMCTBOBAN CUCTEMbI, MCNONb30BABIUNECA B UTANbAHCKUX KOHTO®
pax. B nouckax Takoro cnocoba npeacrasnstb 4pobu, KOTOpbIN CO-
eAnHsAN Bbl B cebe rMBKOCTb MHAO-apaBCKUX NO3nLUOHHBIX 000"
3HaYeHUN U BbICOKYIO TOYHOCTb BABUOHCKUX WeCTuaAeCATepUuyHbIX

1 Willem van Oranje (1533-1584) — npuHL, OpaHckuit, rpad Haccayckuii, nepseiii cra”
xayaep lonnaHaMn 1 3enananu, oauH U3 tuaepos Huaepnanackoi pesonioyny. (P4
med. nepes.)
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pobet, CTeBUH NPEANOXMA aHANOr BaBUNOHCKOW CUCTEMBI, HO C
oCHOBAHVEM 10 BMECTO OCHOBAHMA 60, — TO €CTb AECATUYHblE
poﬁM.

CTeBMH oNybGnMKOBAN 04YepK, ONUCLIBAKOWMIA €ro HOBYIO CUC-
remy 0603HayeHnit. OH B fOCTaTO4HON Mepe oco3HaBan npobne-
Mbl MAPKETUHTA 1 BKNKOUMA YTBEPKACHNE, YTO €ro MAEM YCNewHo
npownu “TwarenbHble UCNbITAHUA NIOABMU NPAKTUYECKON 3aKan-
W, KOTOPbIE HAWWAN NX HACTONbKO NONE3HLIMM, YTO OHN AO6PO-
gOMIbHO OTKA3anuchb OT CBOMX COGCTBEHHBIX YCOBEPIIEHCTBOBA-
HWit B MONb3y AaHHOro”. [lanee oH yTBEpMAaAN, YTO €ro AeCATNY-
Haf cucTeMa “yuunT Hac, YTO BCE BbIYUCNEHUA, KOTOPble BCTpeYa-
|OTCA NPV BefieHUn Bu3Heca, MOXHO BbINONHUTL B OAHMX TONbKO
yenblx Yucnax, He npuberas K nomouwn apo6eir”. B o6o3HayeHn-
ax CTeBMHA He MCNoNb3oBanach COBpeMeHHas AeCATUYHARA 3ana-
Taf, HO Tam 6bino Heuto Gnmskoe. Tam, rae Mbl nuwem “3,1416”,
CreBuH nucan 6613 © 1M 4 @ 1 ® 6 ®. Cumson (0) yKasbiBan
Ha uenoe 4yncno, ) — Ha aecsatble, @) — Ha cotble M T. 4. Mo me-
pe TOro KaK NI0AV NPUBLIKAY K 3TOW cuCTeMe, OHU NepecTany nu-
catb O, @ u T. 4., OCTaBUB TONLKO 3HAK (Q), KOTOPbI MyTMPOBaAN
B A€CATNYHYIO 3anATyio.

Ha camom gene ¢ ucnonb3oBaHnem AeCATUYHLIX Apobeit 3anu-
(aTb KBaAPATHbIA KOPeHb U3 ABYX HENb3A — eC/iM TONbKO B Ballu
NnaHbl He BXOAMT NPOAOMKATL 3Ty 3anuch 6e3 KoHua. Ho paBHbIM
06pasom Henb3A 3anucarb B BUAE AECATUYHOM Apo6u 1 1/3. Bnus-
KUM K 1/3 3HaueHneMm Byaet 0,33, HO ellle Bamme 0,333, a CBEPX TO-
M0 nyywe 0,3333 U TaK Aanee. ToYHOe NpeACTaBNeHUe CyLLecTBy-
€T — TyT Mbl ynoTpebum 310 CNOBO HOBbLIM ANa cebs cnocobom, —
TONbKO ecnu paccmatpuBaTh GeCKOHEYHYI NocneaoBaTenbHOCTb
TPOeK. Ho ecnu TaKoe NpYemMnemo, To MOXHO B NPUHLANE TOYHO
3anucarp KBaJpaTHbIN KOpeHb 13 ABYX. B TOM, KaK TaM yCTpoeHbl
ABCATUUHBIE 3HaKM, He BUAHO HUKAKOrO NOPAAKA, HO, B3AB A0CTa-
TONHO BoNbLIOE KONMYECTBO ITUX 3HAKOB, MOYKHO MOAYYUTb YUCAO,
KBappar KOTOPOro HacTonbKo 6AM30K K YUCNY 2, HACKONBKO NoXe-
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naete. Waes B TOM, 4TO eCayt B3ATb BCe AECATUYHbBIE 3HAKY, Nopy.
YUTCA YNCNO, KBAAPAT KOTOPOFO paBeH TOYHO 2.

Mocne NPUHATUA “OeCKOHEYHbIX AeCATUYHbIX AP06ein” cucte.
Ma BelLLeCTBEHHbIX YUCeN CTana NoNHON. B Heil 0Ka3anochb BO3Moy.
HbIM NpeACTaBUTL NI0BGOE 4MCNo, KOTOpoe MOXeET NoTpeboBarthcy
BusHecmeHy Unn matemaTuky, ¢ N1060V Xenaemon TOUHOCTbIO. Bcy.
Koe u3MepeHue, KOTopoe TONbKO MOXHo cebe BoobpasuTb, aaga.
N0 pe3ynbTart, Bblpa3uMbIl AecaTMYHOW Apobbio. Ecnu Tpebosg.
NOCb 3anucarb OTpULaTenbHblie YMCna, AeCATUYHAA CUCTEMA C fler-
KOCTbIO CnpaBnanach € 3701 3apayen. Hywabl HU B KaKUX Yncnay
Kakoro-nubo Apyroro copTa He BO3HUKaNo. He ocTanoch HUKakuy
npo6enos, KoTopble Hafo 6biN0 Bbl 3aNONHUTD.

Ecnu He cuntath ...

Te cTpaHHble Qopmynbl KapaaHo ana KopHel KBaapatHoro
ypaBHEHWSA, Ka3anocb, NbITaAUCb HaM YTO-TO COOOLUTL, HO yTO
MMEHHO — 0CTaBanoCb KpaiHe HeAcHbIM. Ecnn Havath ¢ cosep-
LWeHHO, Ka3anocb 6bl, 6e306uaHOrO ypaBHEHUA TpeTbeil crene-
HW — TaKoro, rge KopeHb Ham u3BecTeH, — TO0 opmyna He Aaet
3TOT OTBET B ABHOM BuAe. BmecTo 310r0 0Ha npeanaraet rpomosg-
Koe npeanucaHue, BKNKOYaloLLee N3BneveHne KybnyecKoro KopHs
13 Yero-To faxe elle 6onee rpomo3aroro, n npu 3Tom Tpebyercs,
Ka3zanocb Obl, HEBO3MOXHOE — M3BNEYEHUE KBafApPaTHOrO KOpHA
u3 otpuuarenbHoro 4ncna. Mudaropeiues cTaBun B TyNUK KBaA:
paTHbIA KOpeHb U3 ABYX, HO KBaApPaTHbIA KOpeHb U3 MUHYC efnHH-
Ubl Ka3ancs eie 6onee HENOCTUKMMBIM.

Ha npotaXeHnn HeCKONbKMX COTEH NeT BO3MOMHOCTb NpUAd”
HWUA Pa3yMHOrO CMbICNA KBAAPATHOMY KOPHIO N3 MUHYC eAnHULP!
NepUoAMYECKU TO NoCellana KONNeKTMBHOE maremarnyeckoe 0
3HaHue, To NoKnAana ero. HUKTO He NOHUMan, MOFYT v Takue YAC
na cyuecrsoBarb. MocteneHHo, OAHAKO, 3peno 0Co3HaHue, 4To ¢
nu 6bl OHW CYWLeCTBOBANM, T0 Bbinu Bbl NCKAKUUTENbHO None3Hb!:
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[lepBOHaYanbHO Takue “MHUMbIE” BeAUUYMHbBI UCNONb30BanUCh
0BHO ANNA OHOM LleNK: YKa3bIBaTh Ha 3aflaun, He UMeloLLve pelle-
uua. EC Bbl Xenanu HaNTV YnNCno, KBaAPaT KOTOPOTO PaBeH MUHYC
eAMHMLIE, TO thopmanbHoe pelseHne “KBafpaTHblfl KOPeHb 13 MUHYC
eanmubl” 6bIN10 MHUMbIM — B CMblCNle BoOBpamaembim, — NOCKONb-
Ky TAKOTO PellieHna He CylllecTBOBano. He KTo MHON, KaK MblCnuTeNb
peHe [leKapT, UMeHHO TaK u yTBepwaan. B 1637 roay oH nposoann
pasnuine MeXay “BellecTBEHHbIMM” Ynucnamum u “mHUMbIMU”, Ha-
(TanBas, uto NPUCYTCTBME MHUMbIX BENUYMH O3HA4aeT OTCyTCTBME
peLueHms. HbloToH roBopun To e camoe. Ho oba 3Tn ceetuna He
APMHAMANY BO BHUMAaHWe CAenaHHoe CTONETUAMM paHblue Habnio-
peHve Bombennn o Tom, YTo MHOTAA MHUMbIE BENMYMHBI YKAa3bIBAOT
Ha HalM4YMe pelieHunn, — HO TOIbKO CUrHan, KOTOPbIN OHM NoAaloT,
Henerxo pacwugposarb.

B 1673 rogy aHrMNCKUn matematuk o Bannnc — poaus-
wuica B wdopae, NpUMepHO B NATHAAUATU MUNAX OT MOEro poa-
Horo ropoaa B rpadctee KeHt — pobuncs daHTactTMyeckoro npo-
asmweHns. OH oBHapymun, YTo NpocToi cnocob npeactraBneHus
MHUMBIX Yucen — 1 game “KOMNNEKCHbIX” Yucen, KOTopble coeau-
HAIOT B ceOe BellecTBeHHbIe U MHUMbIe — COCTOUT B TOM, YTOObI 1C-
NoMb30BaTb TOYKM HA NNOCKOCTU. MepBbIM Warom ABNAETCA HbiHE
BNO/He NPUBbLIYHAA KOHUENUUA BeWweCTBEHHON “YyucnoBon nps-
MOW” — MpAMON AWUHMW, NPOCTUPalOLLeics A0 BeCKOHEYHOCTU B
0601x HanpaBneHUAX, C OTMETKO O NoCepeAmnHe, HanpaBso OT KO-
TOPOW yXxoAAT BAANb NONOMUTENbHBIE BElleCTBEHHbIe YnCna, a Ha-
NeBo — orpuuarenbHble.

Kaxpoe BeliecTBeHHOE YMCNO MOXHO NOMECTUTb Ha YMCNOBYIO
NpAMyI0. Kaxablil cneayowwmnin AecATUYHbIN 3HaK TpebyeT aeneHns
EAMHULLI AAKHBI Ha AeCATb, 3aTeM Ha CTO, ThiCAYY U T. A. paBHbIX
Yacreit, Ho 310 He npobnema. MonoxeHue yucen, NoaoOHbLIX J2,
MOXHo YKasartb ¢ no6oi wenaemol cTeneHbio TOYHOCTM — B AaH-
HoM cnyyae rAe-T0O MeXAy 1 4 2, HEMHOTO cieBa OT 1,5. Y1cno @ Mu-
8€T HemHoro cnpasa oT 3, U T. 4.
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BewectBeHHas yncnosan npamas.

Ho Kypa e otnpasutb V=17 Mecra Ha BelLecTBeHHOM YMCNOoBO};
NPAMOA AN1A 3TOMO YACNA HET. 3TO YUCNO HU NONOXKUTENBHO, HUA OTpy.
LiaTenbHO, NO3TOMY emy He MeCTO HY CripaBa, H1 CneBa OT TOYKU o,

Bannuc nomectun ero rae-to ewe. OH BBEN BTOPYIO YMCNOBYIg
NpAMYI0, Y4TOObl ‘Pa3mMecTUTb Ha Heil MHUMbIe YWCAA, T. €. Y1CHa,
KpaTHble i, 1 pacnonoxun ee noa NPAMbIM yrNOM K BelleCTBeHHoi}
YMCNOBOW NPAMOIA. ITo bbin B ByKBaNbHOM CMbIcne obpasey “wu-
pPOKOro noaxoaa K geny”.

[1Be uucnosble NpsamMble, BELECTBEHHAA U MHUMARA, AOMKHbI
nepecekarbca B To4yKe 0. COBCEM He CNOMHO JO0KasaTb, 4TO eciu
ynucna BoobLle UMEKT CMbICA, TO O YMHOXWTb Ha i AOMKHO paB-
HATLCA O, TAK YTO HA4yano OTCYeTa Ha BeLEeCTBEHHON U MHWUMOI
NPAMbIX OAHO U TO Xe.

13
12
+i

1-2i
+-3i

[lBa 3K3emMnnApa BelWeCcTBeHHOW YUCI0BOW NPAMON,
PacnonoMeHHbie NoA NPAMbIM yrIoM.

1 3pecb i 06o3Hauaet v=1 (cM. cTp. 113). Mog “KpaTHbIMM® NOHUMalOTCA Yncna BIAS
i- (BewecTeeHHoe uucno). (Mpumey. nepes.)
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KomnneKcHaa NAOCKOCTb, COTNACHO Bannwcy.

KomnnekcHoe 4ucno coctout M3 ABYX YacTell: OAHa BellecT-
geHHas, Apyras MHMmas. YtoObl yKasaTb NONOMEHWe 3afaHHOro
yucna Ha NNOCKoCTW, Bannuc npegnoxun csoum ymtatenam otme-
pUTb BELLECTBEHHYIO 4aCTb BAO/b FOPU30OHTANbHON “BeliecTBeH-
HOI” NPAMON, a 3aTeM OTMEPUTb MHUMYIO YaCTb BAONb BEPTUKANb-
HOro HanpaBneHus, TO eCTb NApanieNbHO MHUMOWN NPAMON.

370 npeanoXeHne NONHOCTLIO PELLMNO BONPOC O NPUAAHUN CMbIC-
Na MHUMbIM U KOMNAEKCHbIM Yucnam. OHO GbiNo NPOCTbIM, HO 3-
(eKTUBHLIM — HacTosWen paboToi reHus.

OHO 6bI10 LLENMKOM M NONHOCTLIO NPOUTHOPUPOBAHO.

Hecmotps Ha oTcyTcTBMe 06LieCTBEHHOTO NPU3HAHWA, OTKPbITUE
Bannuca, gomkHo 6biTh, KaK-To NPOCOYMNOCH B MaTemMaTUyecKoe
CO3HaHMe, NOCKONbKY marematvky Gecco3HaTenbHo Havanu uc-
Nonb3oBarh 06pasbi, HENOCPEACTBEHHO CBA3aHHblE C OCHOBHOM
WAeelt Bannnca: KOMNNEKCHbIE YACNA IMBYT He Ha NPAMOINA, a Ha
KOMnnexcHoit nnockocmu.

No mepe Toro Kak MaTemaTnka cTaHoBUnach 6onee pasHoob-
PasHoii, marematku nepexogunn K BbluMCHeHMio BCe Bonee
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CNOXHbIX Belei. B 1702 rogy WoravH bepHynnu, pewas HeKorg.
pylo 3afayy U3 aHanusa, CTONKHYACA ¢ Npobnemoit BblYnCNeHyy
norapudma KomnnekcHoro uyucna. K 1712 rogy bepuynau
NleibHuY BOeBanM No NOBOAY CNeAYIOLLEro KAK4EBOTro BONPOCa;
yem asnserca norapudm orpuuartensHoro yucna? Ecam 6ol 3oy
BOMPOC YAANOCh PelnTb, MOXHO Obin0 6bl HalTU norapudm nig.
60ro KOMNNEKCHOro Ynucna, NOToMy 4To norapudm KBaapatHorg
KOPHA U3 33JlaHHOr0 Yucna paBeH NPOCTO MOAOBWHE €ro nora-
pudma. Takum ob6pa3om, norapudm yucna i COCTaBNAET NONOBY-
Hy norapudma yncna —1. Ho yemy paseH norapudm —1? Bonpoc
cToan npocro. JlenbGHMY nonaran, 4to norapudm yucna —1 gon-
KeH ObiTb KOMMNeKCHbIM. bepHynan roeopun, 4To BelecTBeH-
HbiM. BepHynnu ocHoBbIBan cBOe 3aKNIOYEHNE Ha HECNOXHbIX
BbIKNAAKax M3 matemartuyeckoro aHanusa; JlenbHuuy Bo3pa-
¥an, YTO HU Cam METOJ, HU MONYYEHHbI OTBET HE UMEIOT CMbICAa.
B 1749 ropy Jiinep paspewwn 3T0 npoTuBOpeuune, Bceueno
BCTaB Ha CTopoHy JleibHuua. bepHynnun, no ero HabnogeHuo,
ynycTun Koe-yto U3 BUAY. Ero BbIKNAAKM U3 aHanu3a Hocunu Ta-
KOW XapaKTep, 4TO OTBET BKAOYan B ceba gobasneHune “npous-
BONbLHON NOCTOAHHOW”. NTOAHOCTBIO COCPEAOTOUMBLUMNCD HA KOM-
nieKcHoOM aHanuse, bepHynau monuyanueo npegnonaran, u4To
3Ta NOCTOAHHAA paBHANAch Hyno. A OHa HynK He pasHANach.
OHa 6bina MHUMON. 3TO ynylieHne 06BACHANO pacxomaeHue
mexay otBeTamu bepHynnu u fleitbHuua.

Temnbl “KomnneKkcuduKauum” matematuku Hapacranu. Bce
fonblue ugeit, NOABMBLLMXCA NPU U3Y4EHUN BELLECTBEHHbIX Yucen,
pacnpoCcTpaHANUCL Ha KOMMAEKCHble Yucna. B 1797 rogy HopBe:
ey, no umenun Kacnap Beccenb onybnankosan metoa npeacrasne:
HUA KOMMEKCHBIX YMCen TOYKaMU Ha MNOCKOCTU.

Kacnap npoucxoamn U3 cemby CBAILLEHHWUKA 1 6bin WecTbiM 13
yeTblpHaauaTv feteit. B to Bpems B camoit Hopseruu yHusepcuTe
TOB He 6blN0, HO OHa Haxoaunacb B yHuM C [anuen, Tak 410 B
1761 rofly OH OTnpaBuaca B KoneHrareHckuit yHusepcutet. OH ¥
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ero 6pat One n3y4anu npaeo, npuyem One, 4T06bl NONOAHNTL Ce-
MeiHbli 6romxet, nogpabatbiBan 3emnemepom. MosaHee Kacnap
cran nomouHukom One.

Pabotas 3emnemepom, Kacnap vnsobpen cnocob npepcrasne-
HUA TEOMETPUN Ha NNOCKOCTU — B O0COBEHHOCTU NUHWA N X Ha-
npaBneHni — B TePMUHAX KOMMNEKCHbIX Yucen. B petpocnextuse
Mbl BUAVM, 4YTO €ro Waen o3Hayanu npefcTaBneHne KOMMAEKCHbIX
yncen B TEPMMUHAX reoMEeTPUN Ha NNOCKOCTU. B 1797 rogy oH npea-
cTaBUA CBOKW paboTy — nepBylo U eaUHCTBEHHYIO CBOK HayyHYIO
cTaTbio No marematuke — [latckoit KoponeBckoit Akagemuu.

EfBa W KTO-HUOYAb U3 BeayLLMX MaTeMaTMKOB Y1Tan No-aatcku,
u pabota Bnadmna “HenpodnTaHHoe CyllecTBOBaHME”, NoKa yepes
100 NET €€ He nepesenn Ha hpaHLy3CKuid. Tem BpemeHem dpaHLy3-
cKuin matematuk aH-Pobep ApraH He3aBUCUMO NPEeaNoXUN Ty Xe
upelo 1 onybnukosan ee B 1806 rogy. B 1811 rogy Ta e MblCab, YTO
HOMMAEKCHbIE YNCNa MOXHO pacCMaTpMBaTb KaK TOYKM Ha NAOCKO-
CTW, — CHOBA He3aBMCMMO — npuwna B ronosy fayccy. HassaHua
“pmarpamma ApraHa”, “nnockoctb Beccena” u “layccosa nnoc-
KOCTb” CTanu BXOAUTb B 06uxop. MpeactaButen pasnuyHbix Hauui
CKNOHANNCDH K UCMONb30BAHMIO Pa3NIUYHbIX CNOCOOOB BbipaMeHus.

3aBepluatownii Wwar npeanpuHan lamunstoH. B 1837 rogy, nouy-
TM Yepes TpuCTa net nocne Toro, Kak u3 dopmyn KapaaHo crana
BUAHA BO3MOMXHAA NOAb3a OT MHUMBIX Yucen, [aRMUALTOH yCTpaHun
reOMETPUYECKUIA INEMEHT U CBEN KOMMNEKCHbIE Yncna K YUCTON
anrebpe. Ero naen 6bina npocra; oHa HEeABHO cnefosana 13 npep-
NoxeHus Bannuca v B IKBUBaNEHTHON hopme coaepxanach y Bec-
cens, Aprana 1 faycca. Ho HUKTO U3 HUX He cAenan ee ABHOMN.

AnreGpavyecku, yteepwpaan [@MWUALTOH, TOYKY Ha MIOCKOCTM
MOXHO OTOMAECTBUTbL C NAPOV BeLLeCTBEHHbIX YUCEN — ee Koopau-
Hatamu (x, y). Ecnu nocmotpeTs Ha Aunarpammy Bannuca (num Becce-
D8, unu Aprana, unu laycca), To CTaHeT ACHO, YTO X eCTb BelleCTBEH-
Has yacTb yncna, a y — ero MHUMasn Yactb. KoMmneKcHoe YACno X + iy

“Ha camom fene” ectb nMvillb napa (x, y) BellectseHHbIX yncen. Mox-
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HO Ad)e BbINUCATb NPaBUNa ANA CNOKEHUA U YMHOMEHWSA TaKWX Nap,
npuYem OCHOBHOM LAT COCTOMT B HAONIOAEHMU, YTO MOCKOMbKY Yuc.
no i cootsercrayer nape (o, 1), npoussegeHue (0, 1) X (0, 1) AOMKHg
paBHATbCA (-1, 0). Mo gaHHoMy Bonpocy faycc Takke coobuiaer g
nucbme K BeHrepcKomy reometpy Bonbdranry boiaun, uto B To4HOCT,
Ta e MbICNb NPULWNA emy B ronosy B 1831 rogy. /uc cHOBa 3amej
CBOU CNefbl — NPUYEM OMATb HUKTO HUYEro He 3ameTus.

3apava peuweHa. KomnneKkcHoe 4ncno — 370 B TOYHOCTU Napa
BELLECTBEHHbIX YUCEN, ONEPUPOBATL KOTOPLIMM HAZO COMNAacHo Cnu-
CKY NPOCTbIX Npasu. MocKonbKy Napa BeuecTBeHHbIX YNCeN Ye 3a-
BE/IOMO CTONb e “BellecTBeHHa”, CKOMb U OIHO BelleCTBEHHOE Yuc-
N0, BeLECTBEHHbIE U KOMM/IEKCHbIE YiCNa PaBHbIM 06Pa3oMm CBA3a-
Hbl C PEanbHOCTbIO, @ Ha3BaHKe “MHUMbIE” TONbKO COMBAET C TOMKy.

CerogHslHMe B3MNAbI HECKONBKO OTAUYAIOTCA OT 3TOro: cHu-
BAET C TO/MKY CNOBO “BelleCcTBEHHbIN”. KaK BeliecTBEHHblE, TaK u
MHUMbIE YiCna paBHbIM 0OPa3oM NMPeACTaBAAT co60M NPoayKT
4enoBeyecKoro BoobpameHusa.

Peakuueit Ha aaHHoe MAMUIBTOHOM pelleHue 3ajayu, CToABLUIEN
A0 3TOro B TeYeHMe TPex COTeH net, Obina nonHas TuwmHa. Konb
CKOPO MaTeMaT1KM e BKNIOYUAMN NOHATUE KOMIIEKCHBIX YUCen B
MOLLHYIO MOCNeA0BaTeNbHYI0 TEOPMIO, CTPAXM KacaTeNbHo Cylyect-
BOBAHWA KOMNIEKCHBIX YMCeN NOTEPANM aKTyanbHOCTb. TeM He me-
Hee UCnonb3oBaHue nap Yncen, Kak npegnaran AMUNLTOH, OKasa-
NOCb 0Y€eHb BaXHbIM. XOTA BOMPOCY O KOMMNEKCHBIX Ynucnax nepe-
CTan ConyTCTBOBATb AXMOTaX, MAEA O MOCTPOEHUM HOBbIX YUCNO-
BbIX CUCTEM 13 CTAPbIX YKOPEHUNACh B MAaTeMaTUYECKOM CO3HaHUM.

KomnneKcHble Y1Cna OKa3anuch nonesHbl He TONbKO B anrebpe
M ocHOBax aHanusa. OHM No3BONMAM CHOPMYAUPOBATL MOLLHbIN
MeTOJ, pelleHns 3aAay O MOTOKE KUAKOCTM UK Tenna, O rpasuTa
UMM 1 3BYKE — MOYTU B KaXA0M 06NaCTU MaTeMaTnyecKoit husnkit:
Ho y HMX BblN0 OAHO CylleCTBEHHOE OrpaHUYeHuUE: C UX MOMOLLbBIO
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3TV 3a/i2401 pelwannch B ABYMEPHOM NPOCTPaHCTBe, TOFAA KaK Mbl
JKMBEM B TPexmepHom. HekroTopble 3aaauy, Takue Kak 3agaya o
[BVKEHMAX membpaHbl 6apabaHa MAK O TeYEHWUU TOHKOrO Cos
JMAKOCTU, MOXHO CBECTM K Pa3MEPHOCTM ABA, Y4TO COBCEM He TaK
y nnoxo. Ho maremarukos ce fonblue pasgpamano, 4To Ux meTo-
[bl, OCHOBAHHbIE Ha KOMNEKCHBIX YNCNAX, HE YAaBaNoCh pacnpo-
CTPaHUTb C MNOCKOCTU Ha TPEXMEPHOE MPOCTPAHCTBO.

Mornu nv CylwecTBOBaTh elle He OTKPbITbie PaCWMPEeHNUs YnUCno-
OV CUCTEMbI Ha TpexmepHoe npocTpaHcTeo? [laHHas famunbToHom
hOPMaNM3auns KOMNNEKCHBIX YXACeN KaK Napbl BELECTBEHHbIX NOA-
CKa3blBana noaxoa K 310 npobneme: nocTaparbCa OpPraHuW3oBaTh
4MCNOBYIO CUCTEMY, OCHOBAHHYI0 Ha mpolikax uucen (x, y, 2). lpobne-
Ma COCTOANa B TOM, YTO 10 TeX NOp HUKTO He pabotan ¢ anrebpoit, 06-
pa30BaHHOI TPOKamMu umcen. fammnbToH pelwnn nonpo6osarts.

CnoxeHvie TPOeK He cocTaBnANo Npobnembl: NogcKaska co cTo-
POHbI KOMMIEKCHbIX YUCEN COCTOMT B TOM, 4TO Haj0 NPOCTO CKNa-
AbIBATb COOTBETCTBYIOLME KOOPAWHATbI. TaKoro TUNa apudmeTuka,
HblHE M3BECTHaA Kak BEKTOPHOE COXeHWe, NOAYNHAETCA BeCbMa
CUMMATUYHBIM NPaBUNAM, U MMEETCA TONbKO OAMH Pa3yMHbIN cro-
cob ee peanuszayuu.

Hactoauiein npobnemoit 66110 yMHOMEHKE, YiHe ANA KOMMEKC-
HbIX YMCen YMHOMXeHME YCTPOEHO BOBCE HE KaK CNOXeHue: napsl
BELECTBEHHbIX YNCEN HEe YMHOXAKOTCA APYr Ha Apyra nyTem pas-
AENbHOTO NepeMHOMEHNS NepPBbIX 1 BTOPbIX KOMMNOHEHT. Ecau Bbl
BCE e 3aX0TuTe ONpeennTb YMHOXEHWE Takum ob6pasom, To npo-
U30iaeT macca HeNpUATHLIX Bellelt — Ho, rasHoe, ABe tatanb-
HbIX HenpuATHOCTY.

MNepsas coctout 8 TOM, 4T0 HoNbLUE HE OyaeT KBAAPATHOTO KOp-
HA U3 MUHYC eanHULbI.

BTopas e cocTonT B TOM, 4TO MOXHO ByAEeT B3ATb yMHOXEHNE
HeHynesbIx yncen n nonyuntb Hynb. Takue “genutenn Hyna” npe-
Bpawaior B ag Bce 06bluHbIe anrebpanyecke MeTofb!, Hanpumep
MeToab! pelweHns ypaBHeHUA.,
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[lns KOMNNEKCHBIX YNCen NofobHbIE HENPUATHOCTU NPEOAONe.
BAlOTCA 3a CYeT BbiGOpa MeHee 04eBUAHOTO Npasuna YMHOMEH Yy
B COOTBETCTBUM C peuentom famunbtoHa. Ho Koraa oH monbitancy
cAenatb HeYTo NogoGHoe Ans TPOEK YMCen, OH UCMbITan CTPALlHoe
notpsceHune. HecMoTps Ha BCe CBOM yCUAuUs, OH He Mor U3bexary,
HeKoTopbIX (hatanbHbiX AedeKToB. MoNy4nTb KBAAPATHbLIA KOpewy
3 MUHYC eMHWLbI YAaBaNnoCh, HO TONbKO LLEHON NOABAEHUA fenn-
Tenein HynA. 136aBuTbCA OT AenuTenein HynA NpPeAcTaBAANOCh pe-
LWNTeNbHO HEBO3MOXHbIM, YTO Obl OH HUM aenan.

Ecnu Bam KaXeTCs, 4TO BCe 3TO 3BYYUT HECKONBKO B flyXe MOMbITOK pe-
LWNTb ypaBHEHE NATON CTEMEHW, TO KOE-4TO Bbl YXBATUAY NPABUNLHO,
Korga MHorve cnocobHble MateMaTuKu NbITAlTCA CAGNATb HEYTOo, Ho
TEPNAT Heyaauy, BNONHE MOXET OKa3aTbCsA, Y4TO 33ia4a He MMEET pe-
wenus. Ecav v ecTb YTO-TO rNaBHOE, YeMy Hayumna Hac matemarxa,
TO 370 haKT, YTo MHOrME 33/1a4M HE UMEIOT pelleHnid. Henb3s Haitti
ApoOb, KBaApaT KOTOPOIi paBeH 2. Henb3s pasfenuTb yron Ha Tpu ya-
CTW, UCNONb3yA UMPKyNb U NHENKY. Henb3s peluuTtb ypaBHeHue ns-
OV CTerneHun B paanKanax. Matematuka umeet cBou npegenbl. boitb
MOXET, HEBO3MOXHO MOCTPOUTL TPEXMEPHYIO anrebpy, obnagatoLyio
BCEMM XOPOLUMMM CBOVCTBAMM, KOTOPbIX Mbl OT HEe XOTUM.

Ecnu Bbl BCepbe3 3agymany pa3obpatbCs, AedCTBUTENbHO ¢
Aeno obcTouT Takum obpasom, nepes Bamu OTKPbIBAETCA npo-
rpamma uccnegosaruit. CHayana Hafo yKasaTb CBOWCTBA, KOTOPbI-
MU Balla TpexmepHasn anrebpa gomkHa obnaaatb. Motom cnepyer
npoaHanu3npoBatb CNeacTBUA 3TUX CBONMCTB. Ecan w3 3rtoro u3-
BN€Yb 4OCTATOYHOE KOMMYECTBO MH(OPMALUU, TO MOMHO UCKATb
HeKue CBOWCTBA, KOTOPbIE JOMKHA UMETb AaHHas anredpa, eciv
OHa Je/CTBUTENbHO CYLLECTBYET, 1 NPUYMHDBI, N0 KOTOPbIM OHa MO-
MET He CylLLecTBOBaTh.

Tak, no KpaviHeit mepe, 06¢ToAN10 Bbl €10 B HAWK AHW. oax0A
[amunbToHa 6bi He cTonb cuctemaTtuyeckum. OH monyanuso nped”
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ponaran, 4to ero anrebpa JOMKHa UMeTb “BCe” pasyMHble CBOWCT-
pa, @ MOTOM BHE3aMHO MOHAM, YTO C OAHUM U3 HUX, BO3MOXHO,
APUAETCA paccTatbeA. bonee BaXHO 10, 4TO OH 0CO3HAT, 4TO anre-
6pbl Pa3MePHOCTU Tpu B Konoae Het. Camoe 6nu3koe, 41O Nony4a-
0Cb, — 370 YeTbipe. YeTBEPKU, @ He TPOIKN Yucen.

JlobaBum elLe ABa CNOBA NO MNOBOAY 3TUX YCKONb3AIOLMX anre-
GpanyecKux npasu. Koraa matematuku BbINOAHAKT anrebpauye-
CKVI€ BbIYNCNEHNA, OHW OPraHun3yioT CBOW CUMBOAbI CUCTEMATHYe-
cknm obpasom. Bcnomuum, 4to ucxopHoe apabckoe HasBaHue
“anb-MKabp” o3Hayaer “BoCcCTaHOBNEHME” — feCTBUE, MPO KOTO-
poe Tenepb Mbl CKasanu Obl “nepeHecute cnaraemoe B Apyryio
yaCTb YPaBHEHNA C APYrMM 3HAKOM”. JIullb B TeYeHUe nocneaHnx
150 NIeT MaTemMaTuKn 03aboTUANCHL COCTaBNEHMEM ABHBIX CMCKOB
npaBuA, CTOALNX 3@ BCAKMMU NOAOOHBIMN AeACTBUAMM, — CMINC-
KOB, 3 KOTOPbIX BCE OCTaNbHble XOPOLIO M3BECTHblE NpaBuna no-
NY4ATCA KaK Nornyeckne cneactsuna. Takon aKCMOMATUYHeCKUR
NOAXoA4 Urpaet ans anre6pbl ponb, NogobHYI0 TOM, KOTOPYIO IBK-
NWZ Cbirpan AnA reoMeTpum, n MatemaTuiam noHagobunoch Bcero
ABe TbICAYM NeT, YToObl 0BNaAeTh 3TON uaeeil.

Y1o6b! 6bI10 MOHATHO, O YEM Mbl TOBOPUM, MOXHO CHOKYCH-
poBaTbCA Ha TPexX U3 3TUX NPaBWJ, KOTOPble BCE CBA3aHbI C YMHO-
weHnem. (Co cnoxeHnuem geno o6CTouT noxomum obpasom, HO
npole; ymMHOXeHMe — 3TO KaK pa3 TO MecCTo, rae BCe HaynHaer
UATM HanepeKocak.) [letn, usyyaiolne Tabnuly yMHOXeEHUA, B
KOHLle KOHLOB 3ameyaloT BO3MOMHOCTb CIKOHOMUTb MOAOBUHY
yeunui. He Tonbko Tpuabl YeTbipe AaeT ABeHafLath, HO U YeTbl-
Pexabl Tpu Toxe. Ecnv nepeMHOXUTbL ABA YMCNA, TO pe3ynbTar He
MeHaeTca oT Toro, Kakoe M3 yucen ObINO B3ATO MEPBbIM. ITOT
haKr HasbiBaeTcs 3aKoHOM KOMMYTaTUBHOCTU, U B CUMBONIbHOW
bopme on rOBOPUT Ham, 4To ab = ba ana nobbIX Yncen a n b. 3to
PaBuno BLINONHEHO TaKKe B PacLMPEHHON CUCTEME KOMMNEKC-
HbIX yncen. 3to MoxHO AOKa3aTtb, paccmarpusas dopmynbl fa-
MUnbTOHa ans ymHOMEHUA nap.
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TOHKUM 32KOHOM AIBNAETCA 3aKOH acCOUMaTUBHOCTH, KOTOPLIj;
FNaCcuT, 470 NPU NEPEMHOMKEHNUM TPEX YUCEN B OHOM U TOM XE ng.
PAAKE He MMEET 3Ha4yeHWA, C KaKoro YMHOMeHUa Hadatb. [onyc.
TUM, HaM HaJ0 NEPEMHOXMUTb 2 X 3 X 5; MOXHO Ha4aTb C YMHOXe-
HUSA 2 X 3, 4TO faeT 6, a Aanee YyMHOXUTb 6 Ha 5. ANbTEPHATUBHbIY
06pa3omM MOXHO CHayana NepemMHOMMUTb 3 X 5, YTO €CTb 15, a Aanee
YMHOXMUTb 2 Ha 15. O6a cnocoba feicTBUA NPUBOAAT K OLHOMY y
TOMY ¥e€ pesynbraTy — 4yuciy 30. 3aKOH acCOLMaTUBHOCTU YTBEPX-
AAET, YTO TaK NPOUCXOAUT BCETAQ; B CUMBObHON hOpMe OH ToBo-
puT Ham, uTo (ab)c = a(bc), rae cKOBKM NOKa3bIBaOT O4EPEAHOCTS,
B KOTOPOW HaA0 BbIMOMHATD YMHOXeEHKE. 3T0 CBOWCTBO CHOBA Bbl-
NOMHEHO U ANA BELECTBEHHbIX, U ANA KOMNNEKCHbIX Yucen, U fo-
Ka3aTb 3TO MOXHO, UCnonb3ysa Gopmynsl lamunsToHa.

NocneaHee, o4eHb nonesHoe NpPaBua0 — HA30BEM €ro 3akKo-
HOM AeneHus, xota B y4eOHMKax Bbl HANAETe €ro NOf UMeHeM “cy-
LeCTBOBaHNE MyNbTUMAMKATMBHOTO 06patHoro” — yTBepmaaer,
4TO BCErAa MOXHO NoaenuTtb Nboe Yncno Ha nboe HeHynesoe
4yucno. MImeloTcA BeCKMEe OCHOBaHWA ANA 3anpeta AeneHuna Ha
HyNb; OCHOBHAA MPUYMHa COCTOUT B TOM, YTO 3TO AeNCTBME peaKo
OblBaeT 0OCMbIC/IEHHbIM.

Mb! y)Ke BUAENN, YTO MOXHO COOPYAUTL anrebpy Tpoek yucen, uc-
nonb3ya “oyeBnaHOE” YMHOXEHME. 3Ta cMcTema yA0BNETBOPAET 3aKO-
Ham KOMMYTaTUBHOCTY U aCCOUMaTMBHOCTW. Ho He 3aKOHy aeneHus.

Benukuint B3net mbicnu famunsroHa, npousoweawnin nocne
RONTUX 4acoB 6ecnNoAHbIX MOUCKOB W BbIYUCIEHUI, NPUBEN K CNe-
AytoLeMYy OCO3HAHMIO: MOXHO 06pa3oBaTb HOBYK YMCNOBYIO CUC
TeMy, B KOTOPOW W 3aKOH aCCOUMaTUBHOCTA, U 3aKOH feneHus Bbl-
NONHEHbl, HO HEOOXOAMMO NOXEepTBOBATb 3aKOHOM KOMMYTATMB-
HocTu. Ho paxe Toraa nofgobHoe Henb3a caenatb C TpoKamu Be-
WecTBEeHHbIX yucen. Hago ncnonb3oBath YetBepku. Her “pasym-
HO” TpexmepHoit anrebpbl, HO UMeeTca A0BONbHO Npuemnemas
yeTblpexmepHan. 370 eAUHCTBeHHas anrebpa TaKoro Tuna, U A0
naeana e He XBataeT TONbKO OJHOI0 — 3aKOHAa KOMMYTaTUBHOCTY.
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BaHO nu 3707 Xoa mbicneit famunsToHa Obin Hagonro 3abno-
KNPOBaH TBEPAbIM yOexaeHnem B He06X0AMMOCTY 33KOHA KOMMY-
aTMBHOCTU. BCe U3MeHMNoCh B OAHO MrHOBEHUE, KOTAa, Yem-To
gHe3arHo BAOXHOBNEHHbIA, OH MOHAN, KaK NepPeMHOXaTh YeTsep-
wn umcen. Ha kanenpape 6bin10 16 okta6pa 1843 roaa. lamunbToH
wen C XeHoi no TponuHKe saonb Koponesckoro KaHana, Hanpae-
nAfcb Ha cobpaHue npectxHoit Koponesckoii MpnaHackoit aka-
pemun B [Ay6nune. Ero 6eccosHatenbHoe, AOMKHO BbiTb, KPYMUNO
BOKPYT 3344y 0 TpexmepHoi anrebpe, NOTOMy 4TO BHe3amnHo ero
NPOH3WI0 03apeHue. “Tam ¥ Toraa A NoYyBCTBOBAN ranbBaHU3Upy-
joLLMI TOK OT NPUBAMKAIOLLECA MbICAKM, — MUCan OH Mo3jHee B
UCbME, — W UCKPbI, NPOVU3BEAEHHble 1M, NpeACTaBAsamn coboi
¢yHoameHmanbHsle ypasHeHus mexcdy i, j, k, npudem 8 moyHoc-
mu makue, Kakue A ¢ Tol Nopbl BCeraa 1 ncnonbsyio”.

[aMUNBTOH HaxoauNCA NOA TakUM BrevaTNeHneMm, 4To Hemep-
NeHHO .Hauapanan hopMynbl Ha KameHHOI KnaaKe mocTta Bpym6-
pumK. MocT coxpaHunca A0 Hawwux AHEW, HO HauapanaHHoe Ha
HEM — HeT, XOTA TaM 1 UMeeTCA namaTHas gockal. Popmynbi

P=j=k=ik=-1

TaKXe nepexunn cBoero cosgarens.

Ha maccusHOn KaMeHHOI OCHOBE MOCTa, CO CTOPOHBI, 06palileHHON K KaHany, yKpen-
NeHa KameHHan nauTa co CloBamu:

“Here as he walked by

on the 16th of October 1843

Sir William Rowen Hamilton

in a flash of genius discovered

the fundamental formula for

Quaternion multiplication

P=p=RR=jjk=-1

& Cut It On A Stone Of This Bridge”

Mocnenuss ctpoka untaeTcs He 63 HEKOTOPOTO TPYAE M3-3a CKONOB Ha KamHe. Knaaka

Mocra Becbma rpy6as, Tak 4To Ha3biBaTb BaHAANOM TOTO, KTO Hauapanan Ha Heit He4uTo
OCMbicieHHOE, MOXHO ML C AOBOALHO BONBLLIONR HATAXKOA. (Tpumey. nepes.)
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370 oyeHb cumnaTuyHble hopmynbl, obnajatoline BbICOKoj;
cummetpuen. Ho uutarenio, AOMKHO ObiTb, He TePNUTCA Chpo.
CUTb — MPU YeM e 31eCb yemsepku yncen?

KommnneKcHble Yncna MOXHO 3anucaTb Kak napbl (X, ¥), xors
006bI4HO MX 3aNMUCbIBAIOT B BUAE X + iy, rae | =-1.B Tom e Ayxe
4ncna, 0 KOTOPbIX FOBOPUN MaMUNLTOH, MOXHO 3anuCbiBaTb Uy g
BUAE YETBEPOK (X, Y, Z, W), UNU KaK KOMOUHAUMIO X + iy + jZ + kw,
®opmynbl TaMUNBTOHA OTHOCATCA KO BTOPOMY cnocoly 0603Haye.
HW1; ecnu e y Bac HOpManbHOe YMOHACTPOeHUE, TO Bbl, BO3MOX-
HO, 3TON 3anucy npeanoyTeTe npeacraBneHne B BUAE YETBEPOK
yucen.

[aMUNLTOH Ha3Ban CBOW HOBble Yucna KeatepHuoHamu. OH go-
Kasaf, YTo OHM NOJYMHAIOTCA 3aKOHY aCCOUMATUBHOCTM U — 3ame-
YaTenbHbiM, KaK CTano AcCHO nosaHee, oOpasom — 3aHOHY aene-
HUA. Ho He 3aKOHY KOMMYTaTUBHOCTU. VI3 NpaBun YyMHOMEHUA KBa-
TEPHWOHOB CNeayerT, 4to ij = Kk, Ho ji = —k.

Cuctema KBATE@PHMOHOB COAEPHUT IK3EMMAAP KOMNAEKCHbIX
yncen — KBaTepHUOHbI BUAA X + iy. /13 hopmyn famunbToHa BUAHO,
4TO —1 UMEET He NPOCTO ABa KBAAPATHbLIX KOPHA i U —i, @ KPOME To-
ro, ewe u j, —j, k u —k. Ha camom aene B KBaTePHUOHHON cUCTEME
umeetca 6ECKOHEYHO MHOTO PasNUYHbIX KBAAPATHbIX KOpHEN u3
MUHYC eAnHNLbI.

Takum 06paszom, BMecTe C noTepeil 3aKOHa KOMMYTaTUBHOCTH
Mbl TaKXe noTepsnu Npasuno, YTo KBaApaTHOE ypaBHeHue umeeT
ABa peluenna. Mo cyacTbio, KO BPeMeHN M306peTeHnn KBatepHNo-
HOB OCHOBHOE BHUMaHWe B anreGpe cMecTUNOoCh B CTOPOHY OT peLle-
HUA ypaBHeHUi. [TpenmyiLecTBa KBaTePHMOHOB CyLLLECTBEHHO Nepe-

_BECUAYM UX HefocTatKU. K HUM npocto TpeboBanoch NPUBbIKHYTD.

B 1845 rogy Tomac [Ju3Hu 3aexan Kk [aMMnbToHy BMecTe €O cBoelt
Apoyepbto KaTpuH — 1oHoWecKnm yeneyeHnem Yunoama. K tomy Mo-
MEHTY OHa ycnena noTepATb NepBOr0 MyXa W BbIATU 3amyx BTO”
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pUHHO. Bctpeya pasbepeauna crapyio paHy, U 3aBUCMMOCTb [a-
MWABTOHA OT ankorons caenanack 6onee cepbesHoi. OanH pa3s
oH HAMMACA 1 BbICTaBUN Ce6A TaKUM NOMHBIM AyPaKOM Ha Hayu-
yom obene B [lybnnHe, 4To nocne 3T0r0 3apeKCA NUTb U B Teye-
pue NoCNeaylmnx ABYX NeT nua TonbKo soay. OfHaKo Koraa ac-
tpoHOM [DKOP/K 3Py Hayan NocMenBarbCs Mo NOBOAY €ro BO3-
fepwaHua, fTamunLToH NPUHANCA B OTBET NOrNOLWATL aNKOroNb B
yCMNeHHbIX Konnyectsax. C T0ro BpemMeHu OH CTan XpOHUYeCKUMm
aNKOTONMKOM.

[iBa ero AfAN CKOHYaNuChb, a APYr U Konnera CoBepwna camo-
ybninCTBO; 3aTeM K3TPUH NpUHANACH NuUCaTb €My NUCbMA, YTO TOMb-
Ko ycyrybuno ero genpeccuio. OHa 6bICTPO NOHANA, YTO ee AeiicT-
guA He nogobaioT pecneKktabensHoM 3aMyMHel eHLHe, U BANO
nonbiTanacb MOKOHYMTbL € COOOI, a 3aTeM pasbexanach C MyMeMm U
nepebpanacb K matepu.

[aMUALTOH NpofoMKan oTnpaenaTe K3TpUH nucbma Yepes ee
POACTBEHHUKOB. B 1853 rogy oHa pewuna Bo306HOBUTL 06lLeHwe,
nocnas emy Hebonbluoi nofapoKk. OTBeTHbIN war faMunbToHa co-
CTOSN B TOM, YTO OH OTNPABUACA K HEW C BM3WUTOM, 3aXBaTWB 3K-
3eMNAP CBOE KHWUMM O KBaTepHUOHax. [lBe Hepenu cnycrta oHa
yMepna. famunbtoH 6bin youT ropem. Ero musHb cTaHoBUnach Bce
bonee n 6onee GecrnopaaoYHOI; NOCAE €ro CMepPTU, NOCNef0BaB-
Wwen B 1865 roay (Kak monaranu, oT NoAarpsl, KOTOPOW YacTo cTpa-
A3IOT TAXeENble NbAHWLbI), er0 MatemaTuyecKkune cratbu Obinn Haw-
AeHbl BriepemelliKy C Mycopom 1 obbeaKkami.,

faMunLTOH 6bin y6EHAEH B TOM, YTO KBATEPHUOHbLI — 370 CBATOM
lpaane anre6pbl U HU3MKKM, UCTUHHOE 060OLLEHNE KOMMIEKCHbIX
"uncen Ha BbiCIIME PAa3MEPHOCTH, a TaKKe KoY K reOMeTpum 1 tu-
3UKe B npocTpaHcTee. Pasymeetca, NpOCTPaHCTBO UMeeT pasmep-
HOCTb Tpu, Torna KaK KBaTepHUOHBI — YeTbipe, Ho famunbToH obpa-
TUN BHUMaHWe Ha eCTECTBEHHYI MOACUCTEMY Pa3MEpHOCTU TPU.
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370 “MHUMble” KBaTepHWOHbI BUAA bi + ¢j + dk. TleomeTpuyecyy,
CUMBONbI /, j, kK MOXHO MHTEPNPETUPOBATL KaK BpalleHUs BOKpyr
Tpex B3aMMHO NepneHANKYNAPHbIX NPOCTPAHCTBEHHbIX OCEH, Xarg
¥ 3[4€Cb €CTb TOHKOCTW: A0 B TOM, YTO NPU 3TOM NPUXOANUTCA pa.
botaTb B TaKoi reomeTpuu, rae NonHas OKPYKHOCTb COAEPXUy
720°, a He 360°. Ecnmn 0CTaBUTL B CTOPOHE 3TOT BbIBEPT, MOXHO no.-
HATb, NoYyemy FaMUALTOH CHUTAN KBATEPHUOHbLI NONE3HBIMU Ang
reomeTpuun u QU3nNKN.

OcTaBuInecs “BellecTtBeHHble” KBaTepHMOHbLI Benn cebs B Toy-
HOCTU KaK BellecTBeHHble Yncna. X Henb3s Bbino BbIKUHYTL Bo-
BCE, NOTOMY YTO OHW UMEIOT TEHAEHLMIO BO3HWMKATL BCAKUI pas,
KOraa C KBaTepHUOHaMU BbINONHAIOTCS Kakue-nnbo anrebpanyec-
Kue BbIYMCNEHUSA, BAXe eCnW Ha4yaTb C MHUMbIX KBATEPHMOHOB?,
Ecnv 6b! 6b110 BO3MOMXHbBIM 0CTAaBaTbCA UCKNOUUTENBHO B 06NacTY
MHWUMbIX KBaTEPHWOHOB, TO CyliecTBoBana bbl pasymHas Tpexmep-
Hasa anrebpa, 1 nepBoHa4anbHas 3apavya lAMUNLTOHA YBEHYANach
Obl ycnexom. YeTbipexmepHan cucTeMa KBAaTEPHWUOHOB Bbina nyy-
LWen U3 BO3MOXHbIX, @ eCTeCTBEHHAA TpeXMepHan CUCTEMA, BECh-
Ma aKKypaTHO B HUX B/IOXEHHAA, BNONHE 3aMeHANa Ty HecyLllecT-
BYIOLLYIO YMCTO TPEXMEPHYIO anrebpy.

[aMUNBTOH NOCBATUN OCTATOK XKMN3HW KBATEPHUOHAM, pPa3BuBas
MX MatemaTuky u paspabatbiBas UX Npunomenus K dusure. He-
CKONbKO NOCBALLEHHbIX NOCNefoBaTene Bo3gasanu xsanbl. OHU
OCHOBaNW WHKONY KBaTePHUOHMCTOB, a Nocne cmepTn famunbToHA
Opa3abl npaBnenus nepewnu k Mutepy TeiTy B 3;114H6ypre n ben-
mxamuny Mupcy B lapeapae.

[pyrue, ogHaKko, Hepontob6AMBaNU KBATEPHUOHBI — 4aCTbio
“3-3a8 UX UCKYCCTBEHHOCTU, HO TNaBHbIM 0Opasom notomy, YTo,
No UX MHEHWIO, HalWAW HeYTo nonyyuwe. Hanbonee 3HaunTENbHD!
MW NpeacTaBUTeNsMU nareps HecornacHoeix 6uinu fepmax Mpac
cmaH u3 MNpyccnn n amepukadey [xo3saita Yunnappa Mmo66c¢, Hb"

1 B camom aene, 06 3TOM scHO rosopsaT hopmynbl Ha cTp. 237. (lpumey. nepes.)
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ye ObWENpu3HaHHbIe CO3haTenu “BeKTOpHOW anrebpwui”. Oba
oHV M306penu nonesHbie TMnbl anrebp B NHOM Yncne usmepe-
yuit. B ux paboTax He 6bi10 OrpaHNYeHIiA TUNA YeTbIPEXMEPHO-
¢TV VIV e TPEXMEPHOCTU NOAMHOMKECTBA MHUMbIX KBaTepPHMO-
HoB. Anrebpanyeckne CBOMCTBA 3TUX BEKTOPHBIX CUCTEM Bbinu
He CTONb U3ALLHbI, KaK y [aMUNLTOHOBLIX KBaTepHNUOHOB. Hanpu-
mep, Henb3a 6bino AennTb 0MH BeKTOp Ha apyroi. Ho Maccmax
u TmbbCc otaaBanu npepnouTeHne o6wmm paboTocnocobHbIM
KOHLENLMAM, Aaye eCcin B HWUX OTCYTCTBOBANW HEKOTOpble W3
06bl4HbIX CBOWCTB Yncen. MycTb HEeNb3A pa3aenuTb 0AUH BEKTOP
Ha ApPYrow, Hy 1 4T0?

[aMWUNBLTOH Xe, CXOAA B MOTW/Y, BEPWS, YTO KBATEPHMOHbI CO-
CTaBNANM €r0 CaMblil MaBHbIM BKNAA B eCTeCTBEHHbIE HAyYKU U Ma-
TemaTuKy. Ha npoTaxeHun cneaytoulein CoTHK NeT Mano KTo, 3a Uc-
knioueHvem Teitta 1 Mupca, ¢ HUM Bbl cOrnacuncs, U KBate PHUOHBI
0CTaBaNUChb No3abbITON TUXOW 3aBO/AbI0 BUKTOPUAHCKOW anrebpbl.
Ecnv Bam TpeboBanca npumep 6ecnnogHoi camoaoBnelollen ma-
TEMaTVKW, TO KBAaTEPHUOHbI BbIIM NPOMYCKOM B 3TOT KAy6. [lawe B
YHUBEPCUTETCKUX KYpCaX YWUCTOM MaTeMaTUKU KBATEPHWUOHbI HU-
HOraa He NOSBAANMUCH; MX AAXe He NOKa3biBanu B KAYecTBe Kypbe-
3a. CornacHo benny, “rny6ouvaiiweit Tpareauen famunstoHa Gbinu
He anKoronb 1 He HeyaayHbIv Bpak, a ero ynpamas sepa B T0, YTO
KBaTepPHUOHbI COlepaT B cebe Kloy K MatemaTuKe U U3nKe Bce-
NeHHow. Wctopus nokasana, 4to faMmnnbTOH Tparuyeckun obmatbi-
Ban cebs, Korga NpoaoMKan yTeepxaarb: “S no-npexHemy onpe-
AeNeHHO 3aABNAIO, YTO 3TO OTKPLITUE NMPeACTaBNAETCA MHEe Ha-
CTONbKO e BaXHbIM ANA CepeAnHbl AeBATHAALLATOIO CTONETUA, Ha-
CKONbKO OTKpbITUE (HIOKCOHOB GbIN0 BAaMHbLIM AN CEMHAALATOrO
CToneTna”. Hukorga elle BENVMKUIA MaTeMaTUK CTONb OTYARHHO He
Owwubanca”,

B camom gene?

KBatepHMOHbI, 6bITb MOXET, Pa3BUBANNCL HE BNOAHE TEM CMO-
Co6om, kakoit npeaHayeptan [AMUNBTOH, HO MX 3HAYUMOCTb pacTeT
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C Kawabim rogom. OHu ctanu abcontoTHo dyHAAMEHTaNbHBIMU Ang
MaTemaTuKu, 1 Mbl TaKKe YBUAUM, YTO KBaTePHUOHbI 1 X 06061je.
HUA urpaloT QyHAameHTanbHyl0 ponb U B dusnke. Oaepxumocry
famMnnbTOHA OTKpbINA WWPOKYIO AOPOry COBpeMeHHOW anrebpe y
maremaruyeckon dusmxe.

Hukoraa elle KBa3MMCTOPMK CTONb OTHAAHHO He owmnbancs.

[amnnbTOH, BO3MOXHO, NpeyBennynBan NpaKTMYecKylo poib Kea-
TEPHWUOHOB U BbIKMMAN U3 HUX (HOKYCbI, K KOTOPbIM OHU B AeNCT-
BUTENbHOCTU BbiNU MaNoMpPUroaHbl, HO ero Bepa B UX BAXHOCTL
Ha4yuHaeT nonyyatb cepbe3Hble noaTsepyaeHusa. KBaTepHUOHL
BO3blMeN CTPAHHYIO NPUBbLIYKY BO3HWUKATb B TAKNX MeCTax, rae ux
nosiBfeHVe meHee Bcero oxupgaetcs. OgHa U3 NPUYKUH COCTOUT B
UX eAUHCTBEHHOCTU. VIX MOXHO OXapaKTepu30BaTb HECKONbKUMY
pa3syMHbIMU U OTHOCWUTE/IbHO NPOCTLIMU CBONCTBAMU — HEKOTOPON
BbIOOPKOWN U3 “3aKOHOB apuUMeTUKN”, ONYCTUB BCErO OAUH Ba-
HbI 3aKOH, — W OHW COCTaBAAIOT eUHCTBEHHYI0O MaTEMATUYECKYI0
cucTemy, 06n1aAaloLLyI0 3TUM CNUCKOM CBOWCTB.

370 yTBEpMKAEHME TpebyeT NoACHEHUH.

EanHCcTBEHHAA YMCnoBas cuctema, ¢ KOTOPOW 3HaKoMa 6onb-
LWan 4acTb HaceneHWs Halemn nnaHeTbl, — 3TO BELECTBEHHbIE YNC-
na. X MOXHO CKNapblBaTb, BbIYUTATb, yMHOXATb U AennTb, Npuyem
pe3ynbrar Bceraa GyAeT BewecTBEHHbIM Yicnom. Pasymeertcs, fe-
NeHVe Ha Hynb He JONYyCKaeTCs, HO NOMUMO 3TOT0 HeobXxoanMoro
OFpaHM4yeHnA MOXHO NPUMEHATb BeCb Habop apudmeTUyecKUX
onepauuin, HUKOrAa NPy 3TOM He NOKWUAAS CUCTEMY BellleCTBEHHbIX
qucen.

MatemaTuKu Ha3bIBalOT TaKyto cucTemy nosiem. Vimeetcs MHOTO
APYruX nonei, TaKUX Kak none paunoHanbHbIX YUCEN U none KOM-
NAEKCHbIX YNCen, HO None BeLeCTBEHHbIX YuCen ABNseTca cneumn:
anbHbIM. JTO eANHCTBEHHOE NoNe C elle ABYMA CBOMNCTBamu: oHO
YyNOpAAOYEHO U NOAHO.
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“YnopagoyeHne” 03Hayaer, YTO YMCNa BbICTPAUBAIOTCA B COOT-
geTCTBUM C NMHENHbIM NOPsAAKOM. BeliecTBeHHbIe Yncna pacno-
NOKEHbI BAONb NPAMOI NMHUKM — OTpULATenbHble CNeBa, a nono-
juTeNbHbie crpasa. Wmelotca n Apyrve ynopsagodeHHbie nons,
HanpvMep none pauuoHanbHbIX YACeN, HO B OTANYUE OT APYrux
yropAACYEHHBIX nonen BewecTBEHHOE Nose ABNAETCA TaKKe non-
HbIM. ITO AONONHUTENBHOE CBOWCTBO (NonHan hopmynMpoBKa Ko-
TOPOFO HOCUT J0BO/ILHO TEXHUYECKWIA XapaKTep) OTBETCTBEHHO 3a
CyLIeCTBOBAHUE TAKNX Y1Cen, Kak V2 1. Mo ¢yt cBoiicTBO NOA-
HOTb! FOBOPUT HaM, YTO GECKOHeYHble AeCATUYHbIE APOOU UMeloT
CMbICA.

MoXHO pOKas3aTb, 4TO BeleCTBEHHbie YuCna COCTaBAAIOT
eMHCTBEHHOE NOAHOE YNopPAACcHeHHOe nose. 3TUM U onpefens-
eTCA UX LeHTpanbHaa ponb B matematuke. OHU JalOT e ANHCTBEH-
HbIA KOHTEKCT, B KOTOPOM MOXHO BbINOAHATE apudmeTnyeckue
onepaumu, cpaBHeHve “6onblie Yem”, a TaKKe OCHOBHbIE onepa-
Yuu aHanusa.

KomnneKcHble 4ncna npepctaBnfoT coboit paclvpeHue Be-
LeCTBEHHbIX 3a CHET BKNIOYEHUA YMCeNn HOBOTO TUMNA — KBaApaTHoO-
o KOPHA U3 MMUHYC efiMHMLbl. HO LleHa 3a BO3MOXHOCTb U3B/ieKaTb
KBagpaTHble KOPHWU W3 OTpULaTeNbHbIX YMcen COCTOWT B noTepe
ynopspo4eHua. KomnnekcHble 4ncna ABAAIOTCA NONHON CUCTEMON,
HO OHMW 3aCenAtT NNOCKOCTb, @ He BbICTPAWBAIOTCA B €4MHYIO0 yNo-
PANOYEHHYIO NOCNeaoBaTeNbHOCTD.

Mnockoctb AByMepHa, a 2 — KOHeyHoe uenoe yucno. Kom-
NAEKCHble Yynucna — 370 eJMHCTBEHHOE Nofe, KOTOpPOe COAepKMUT
BEllecTBEHHbIE YNCNA U MMEET KOHEYHYIO pa3MepHOCTL (M KoTopoe
NPU 3TOM OTANYHO OT CaMUX BeLLLeCTBEHHbIX YMCEN, UMEIOWNX pas-
MepHocTb eanHMLA). 3TO FOBOPUT O TOM, HTO U KOMM/IEKCHBIE YNC-
Na Toxe eanHCTBEHHDI. [JNA MHOMMX BaXHbIX LieNeil KOMNAEKCHbIE
Y1Cna oxasbiBalOTCA €MHCTBEHHBIM CPEACTBOM, KOTOPOE M03BO-

hAeT no6uTbes Menaemoro. VX eLMHCTBEHHOCTL AeNnaeT ux Hesame-
HUMbIMu,
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KBaTepHMOHbI BO3HMKAIOT NPM NOMNbITKE PACWIMPUTL KOMMNec.
Hble YNCNa 33 CYeT yBeNNYeHUA pasmepHOCTM (OCTaBNAS ee, Tem yq
MeHee, KOHEYHOM) C COXpaHeHWem Mpu 3TOM MAaKCUMaNbHO Boj.
MOHOFO YMCNA 3aKOHOB anre6pbl. 3aKOHbI, KOTOPbIE Mbl XOTUM g.
TaBUTb, — 3T0 OOblYHbIE CBONCTBA CNOXKEHUA U BblYUTAHUA, Gopy,.
Was 4acTb CBOMCTB YMHOXEHWA U BO3MOXHOCTb AGNEHUS HA Be,
Kpome Hyns. Ha 3ToT pas }epTBy NpUxoanTCcA NPUHOCUTL Bonee ce.
Pbe3HyI0; 3TO-TO U A0CTaBNNO [amMUABTOHY CTONBKO Tep3aHuit. Hapg
BbIKUHYTb 3aKOH KOMMYTAaTUBHOCTM YMHOXEHUA. 3TOT BpyTanbHbj
(baKT Hago NPOCTO NPUHATL — W ABUraTbCA Aanblie. Koraa Bbl K He.
MY NpUBbIKHETE, Bbl 334aAMTeCb BONPOCOM, @ NoYemy Boobule gy
0XuAanu, YTO 3aKOH KOMMYTATWBHOCTU OyAeT BbINOAHEH BO Bcex
CNy4anx, a O4HOBPEMEHHO HAa4YHETe BOCNPUHUMATD TOT (HaKT, YTo oH
BbINO/IHEH AN KOMNNEKCHBIX YMCEN, KaK HebonbLLoe Yyao.

Nlobas cuctema ¢ TakMm HabOPOM CBOWICTB, HEBAXHO, KOMMY-
TaTMBHAA UNU HET, Ha3blBaeTCA asnzebpoli ¢ deneHuem.

BelecTBEHHbIE YCNA U KOMNIEKCHbIE YMUCAa — TOXE anredpb
C AeNeHnem, NOTOMY YTO Mbl He HacTaMBaem Ha OTKa3e OT KOMMyTa-
TMBHOCTM YMHOXEHMA, Mbl NPOCTO He Tpebyem BbiNONHEHWA 3TOro
ceoicTea. Kaxaoe none asnsetca anrebpoii ¢ geneHnem. Ho Heko-
TOopble anrebpbl C AeNeHNeM He ABAAIOTCA NOAAMM, U NEPBbIMU 13
TaKunx 06bEKTOB BbiNY OTKPbITHI KBaTepHUOHbI. B 1898 roay Agonbd
[ypBuL, goKasan, YTo C1CTemMa KBATEPHWOHOB TaKKe eAVNHCTBEHHA.
KBaTepHMUOHbI ABNAIOTCA €ANHCTBEHHOM KOHeYHOMEePHOW anre6poi
C AeneHunem, KOTopas COAePKUT BeleCTBeHHble Yucna 1 He coBna
AAeT C BELWeCTBEHHBIMU U KOMM/IEKCHBIMU YUCAAMU.

34ecb npocmarpuBaetcsa NtobonbiTHasa 3aKoHoMepHOCTb. Pa3-
MEPHOCTU BELLLeCTBEHHbIX YUCEeN, KOMMAEKCHbIX Yucen 1 KBatepHH:
OHOB PaBHbl 1, 2 U 4. 3TO NOAO3PUTENLHO NOXOXE Ha Havyano no-
CNeaoBaTenbHOCTU CTeneHen ABOWKWU. ECTeCTBEHHbIM NpPOAO/MKE:
Huem 6blau Obi 8, 16, 32 U T. .

VIMEIOTCA N MHTepecHble anrebpauyeckue cuctembl B 3T
pasmepHOCTAX?
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M aa v HeT. Ho Ham NpUAETCA HEMHOrO NOAOKAATb, YTOObI y3-
yaTb NOYEMY, NOCKONBKY UCTOPUA CUMMETPUM BCTYNAET 34€eCh B HO-
Byl ta3y: cBasb ¢ AuddepeHumanbHbBIMU ypaBHEHUAMK, npej-
craBnALWMMYU coboii Hanbonee WMPOKO UCMONb3yeMYyl0 MOAeNb
(pU3NHECKOTO MUPA, 1 A3bIK, HA KOTOPOM ccopmynnpoBaHo 6onb-
WMHCTBO BU3NYECKUX 3aKOHOB NPUPOALI.

1 cHoBa Haubonee rny6oKMe acneKTbl TEOPUN CBOAATCA K CUM-
MeTpu¥, NPaBAa, C HOBbIM MOBOPOTOM CloXeTa. Tenepb rpynnbl
CMMMETPUI ByAyT He KoHeYHbIMK, @ “HenpepbiBHbIMU”. MaTemaTu-
ke NPeacToano oboratntbCa OAHOWM M3 Hanbonee BAUATENbHbIX
porpamm 1CcnepoBaHuin U3 BCeX KOTAa-nMbo NpeanpuHATbIX.



FNABA 19
HecocrosaBswuinca conpar
U XUNbIA KHUKHbIA YepBh

apuyc Codyyc Jln 3aHANCA HAYKON TONLKO NOTOMY, YTO 13-33
M NNOXOro 3peHnA 6bin He rofeH HU K OAHOM 13 BOEHHbBIX Npo-
teccuin. Korga B 1865 roay Codyc (Mma, noa Kotopbim OH 06pen
M3BECTHOCTb) 3aKOHYMA YHUBEPCUTET XPUCTUAHUM, OH UMen B
cBoem Garame HEeCKONbKO MaTeMaTUYyecKMX KypCoB, BKMIOYAR U
Kypc no Teopuu lanya, YNTaBWIMNCA HOPBEMCKUM MaTeEMATUKOM
Mioasurom Cunosom, ogHako Codyc He BblKasbiBaN KaKMX-nnbo
ocobbix cnocobHoCTel B 3TOM npeamete. B TeueHne HEKOTOPOTO
BpPeMeHu OH Konebanca, 0co3HaBan CBOe CTpeMNeHue K aKaje:
MUYECKOW Kapbepe, HO KoNebnach, K KAKOM 13 obnacrein HayKu
cebs npumeHnTb — K 6oTaHuKe, 30010rUKM, UK, ObITb MOXET, ac-
TPOHOMUW.
3anucy B yHUBepCUTETCKON BubnnoteKke noxasbisalor, 4To OH
Havan 6patb BCe Honblie M Bonblie KHUF MO Matematuke. A B
1867 rogy nocpean HOYWM €ro NOCETUNO BUAEHWe aena Bcen €ro
wu3suun. Apyr Codyca IpHcT Motudens 6bin Hemano yaneneH, Kor
Aa nocpeay Houu ero pasbyaun Bo3GymaeHHbIA Nu, KpmanLule
“fl noHan! 3o coBcem nNpocto!” A NOHAN OH, KaK No-HOBOMY CMOT
peTb Ha reoMeTpuio.
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Jlv B3AACA 3a U3yyeHue paboT BENVKNUX reOMETPOB, TaKMX KaK
yemeu HOnuyc Nniokkep n dpaHuy3 Hau-Buktop lNoHcene. Ot
[NIOKKEPA OH NePEeHAN NAEI0 FTeOMETPUI, OCHOBAHHbIX HE Ha XOPO-
o BCEM 3HAKOMbIX TOUKAX, KaK y 3BKNNAA, @ Ha APYruX 06bex-
ax — JIMHUAX, NNOCKOCTAX, OKPYKHOCTAX. B 1869 roay oH Ha cob-
crBeHHble CPeacTsa ony6aMKoBan CTaTbio, KPaTKo M3naraoulyio
ero OCHOBHy!0 naeto. Mopo6Ho cBOMM NpepalwecTBeHHMKam lanya n
AGenio, OH 06HapYHMA, YTO ero Maey CANWKOM PEBONOLMOHHbI
A CTapoii rBapanu, Tak YTo 06bl4HbIE XypPHanb! He xenanu nyb-
MKOBATb ero nccneaosaHna. Ho JpHCT oTKasan ceoemy apyry B
npage Ha yHbIHWE 1 NOOWPsAN ero NPOACMKaTL PaboTbl N0 reomer-
pvu. B KOHLIe KOHLOB OAHA W3 CTaTeil Jin 6bina onybnmKoBaHa B
NPECTVHHOM }ypHane 1 noay4nna 6naroCKNOHHbIA Npuem.

310 npuHecno Jin ctunenpuio. Tenepb y Hero Obiin feHbru,
yTo6bl NyTelWwecTBOBaTb, NOCEWaTb BeAyLWUX MaTeMaTMKoB U 06-
cymaatb C HuMu csoun naen. Ox otnpaBunca Tyaa, rae B3pawmsan-
€A BECb LiBET NPYCCKOM U HEMELLKOA MaTeMaTnKn, — B [eTTUHreH n
BepnuH, rae 6ecegosan ¢ anrebpancramu fleononbgom KpoHekke-
pom 1 SpHctom Kymmepom u aHanutnkom Kapnom Beneplutpac-
com. Ha Hero npovseen 6onblioe BneyatieHve nogxoa Kymmepa K
maTemaTuKe U HECKONbKO MeHbluee — noaxop Benepuutpacca.

Haunbonee BaxHan BcTpeya, 0AHAKO, coctoanack B bepnure —
¢ Penvcom KnetHoM, KOTOPbIN, TaK CAYYMNOCH, YYUAICS paHee y
NniokKepa, KoTopbim JIn rYBOKO BOCXMLLANCA U KOTOPOMY CTpe-
Munca nogpamarb. Y Jiu n KneitHa 66110 04eHb CXOXee Matematu-
4YecKoe obpasoBaHMe, HO COBEPLIEHHO pasHbie BKyCbl. KneiH, no
CYwecrsy, anre6panct C reomeTpuyeCcKUM YKNOHOM, 060an pabo-
TaTb Hag cneunansHeiMu npobnemamu, 061aaaOLYMN BHYTPEH-
Helt kpacotom; Jin e Bbin aHANUTUKOM, KOTOPOMY MMROHNPOBanN
Wnpokun oxsar o6umx Teopuin. Mo MpoHUM CyabBbI UMEHHO 06-
Wve Teopun /in fann maTematuke HeKoTOpble U3 HauBonee Bax-
HbIX cneymanbHbIX CTPYKTYp, KOTOPbIE 1 GbiAK, U 40 CUX NOP OCTa-
oTCH U3yMUTENbHO KpacuBbIMK, HEOBbIYANHO FyboKMMK 1 MO
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bonbuleit Yactn anrebpanyeckumu. OTKpbITUE 3TUX CTPYKTYP mor.
no 6bi BOOGLLE He COCTOATLCA, ecin 6bl He cTpemneHune Jn K 061y.
HOCTU. ECnK Bbl NbITA€TECb NOHATL BCE BO3MOMHbIE MaTeMaTuygc.
Kne 06beKTbl HEKOTOPOTO TUNA Y €CAK BaM 3TO YAANOCh, TO Bbl He.
n3bemHo HatAeTe Cpean HUX MHOTO O6BHEKTOB C HEOBbiUHbIyy,
CBOWCTBaMMY.

B 1870 roay Jin n Knein cHoBa scTpetunuch B Mapue,
NmenHo Tam Xopaan obpatun Jin B peno Teopuu rpynn. B g
BPeMsA POC/O 0CO3HAHWeE, YTO FeOMETPUA 1 TEOPUA TPYNN Bbipa.
alT ABe CTOPOHbI OfHOW MeAany, Ho 3aKoH4YeHHoe odopmae.
HWe 3TuX Mbicnen Tpebosano Bpemenun. flu u KneiH Hanucany
HeCKONbKO COBMECTHbIX paboT, NbiTasch CAenath CBA3b Mepy
rpynnamu v reometpuein 6onee ABHON. B KOHLE KOHLOB Mbicay
KneiiHa KpuctannusoBanucb B ero “s3pnaHreHCKon nporpamme”
1872 ropa, COrnacHo KOTOpOM reoMeTpuA U TeopusA rPynn Tom e-
CTBEHHbI ApYr Apyry.

Ha coBpemeHHOM f3blKe 3Ta MAEA 3BYYMT CTOb NPOCTO, YTo,
Kasanocb Obl, OHa foMKHA Bbina Bceraa NpeacTaBNATbLCA COBep-
WEeHHO oyeBuAHO. [pynna, oTBeyatowas nioboit 3aaaHHON reome-
TpUW, — 3TO rpynna CUMMETpUIA AaHHON reomeTpun. Haobopor,
reomeTpus, COOTBETCTBYIOLWAN KaKoi-n1Mbo rpynne, AocTaBAseTca
n06bIM 06BEKTOM, rpyNnoit CUMMETPUN KOMOPO20 ABNAGTCA AaH-
Hasa rpynna. Jpyrumu cnoBamu, reoMeTpus onpeaenseTca Tem, 4to
OCTaeTCA MHBaPWAHTHBIM NOA AEWCTBUEM Tpynnbl.

Hanpumep, cummeTpuun 3BKNMA0BOI reomMeTpumn — 370 Te Npe-
06pa3oBaHUA NAOCKOCTU, KOTOPbIE COXPAHAIT AAUHBI, yrabl, M-
HUU 1 OKPYWHOCTU. OHM COCTaBAAIOT FpynNNy BCEX ABUMKEHUIA NNOC:
Koctn 6e3 pedopmaunit. Haobopor, yto-HMbyab, MHBApUAHTHOE
OTHOCUTENbHO TaKMX [BUEHUIA, ecTecTBeHHO nonaaaet B cdepy
AeMCTBUA 3BKNNA0BOM reomeTpun. Heasknnaossl reomerpum npo°
CTO MCNONB3YIOT MHbIE FPYNNbl Npecbpa3oBaHUi.

3ayem xe TOrAa TPYAUTLCA, YTOGbI KOHBEPTUPOBATL reoMeT
puio B Teopuio rpynn? [leno B TOM, 4TO 370 AaeT Aga pasHbix cnocY”

| Wan CrioAPT | UCTUHA N KPACOTA |



{ 249

6a AyMaTb O rEOMeTpUK, a TaKke ABa PasHbix cnocoba gymars o
rpynnax. MHorpa Beww nerye NOHATb OAHUM Cnocobom, uHoraa
ApYTIM. [lBe TOYKU 3peHus nydwe OfHON.

orHolweHua mexay ®panuvei u Mpyccnein BbICTPO yXyAWwanuCs.
pmnepatop HanoneoH Il paccuntbiBan nopaepmarb CBOK naaa-
oLyl NONYNAPHOCTb, Havae BOWHY C [pyccuen. bucmapk or-
npaBun (paHLysam Tenerpammy npoBOKALUMOHHOMO COAepHa-
uus, ¥ 19 nionsa 1870 roaa beina o6baeneHa PpaHko-Mpycckasn
goriHa. Knein — npyccax B Napwke — cyen 3a nyywee BepHyTb-
ca B bepnun.

0OpaHako JIn Bbin HOPBEXL,EM U OYEHb LIeHUN CBOe npebblBaHue
g Mapwxe, no3Tomy pewun Tam octatbea. -lotom, npasaa, oco-
3HaB, YTo PpaHUMsA NpourpbiBaeT BOMHY ¥ HEMELIKAA apMusa ABU-
KeTcA Ha MeTu, OH nepeayman: XOTA OH U Bbin FpaXaaHUHOM Hel-
TPaNbHOW CTpaHbl, OCTaBaTbCA B MOTEHUWMaNbHOW 30He 60eBbIX
aencTeuit 6b1n0 Hebe3zonacHo.

Jln pewnn oTRpaBuTLCA B NyTelleCTBUE NELIKOM U HanpaBun
csou ctonbl B Mtanuio. Yiwen oH, oaHaKo, Hepaneko; GpaHLys-
CKue Bnactu cxeatunu ero y PoHTeH610, NPUMEPHO B 25 MUAAX
K l0ro-BOCTOKY OT lapua; npyv HeM HaxoAnNOCb HEKOTOPOE KO-
MYeCTBO AOKYMEHTOB, MCNELWPEHHbIX HEYUTABENbHBIMU CUM-
Bonamu. locKonbKy OHM, O4EBUAHO, NpepcTaBnanu cobow
WHdp 1 6bIN0 COBEPLIEHHO ACHO, YTO JIN WNMOHMA B NONb3Y
Hemues, ero nomectunu nog apect. lNoTpeboBanoch Bmelwa-
Tenbcreo Bepywero GpaHLy3CKoro matemaruka lracroxa [ap6y,
410661 y6euTh BRACTM B MaTeMaTUYeCKOM COAepKaHun 3anu-
COK. NIn 6bin oTnywleH M3 TIOPbMbI, GpaHLy3CKas apMua caa-
Nack, Hemubl Hauanu ocagy Mapuxa, a /i CHOBa OTNPaBUACA B

Tanuio — na 3tot pas ycnewHo. OTTyaa oH BepHyncs B Hopse-
TMio. No NyTWM OH CnyyaiHo noscTpeyancs ¢ KnenHom, oTcumum-
8aBwumcs & Bepaune.
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B 1872 roay /v 3awutun ancceptaymio. Hopeemckas akape.
Muyeckas cpefa Gbina HacTONbKO NOTpAceHa ero pabotamu, yrg
yHUBepcuTeT XpUCTUaHUN B TOM e rofy cneumanbHo ANS HEro cq.
3Aan HoByl AOMKHOCTb. Co cBOMM GbIBWIMM yunTenem JIoABuUroy,
CnoBOM OHU B3AAUCH 3@ N3/aHNe coBpaHua counHennii AGeng
B 1874 roay Jln weHuncs Ha AHHe Bupx; Bcero y HMX 6bIn0 Tpoe
neten.

Tenepb Jln cocpeaoTounncs Ha KOHKPETHOW 3ajade, npep.
CTaBNABILENCSH eMy 3acnyxusalowen BHUMaHMA. B mateMatuye
NMeeTCA MHOro BIAOB ypaBHeHWA Ho 0cobeHHo BaHbI Aga. MNep.
BbIl — 3T0 anrebpanyeckme ypaBHeHUsA T1Na Tex, 4To TaK 3ddex.
TMBHO u3y4yanu Abenb u Manya. Bropoii BuaA — 310 Anddepexyy.
anbHble ypaBHeHUs, BeefleHHble HblI0TOHOM B ero pabote o 3ako-
Hax Npupogabl. Takne ypaBHEHNUSA BKAIOYAIOT B cebsA KOHLENL UK u3
aHanm3a 1 onepupyioT He cCamnmim HU3NYECKUMUN BENUYUHAMMK, 3
TeMm, KaKk 3T BeNNUYUHbLI UBMEHAIOTCA C TedeHnem BpemeHin. bonee
TOYHO — OHM 3aAal0T CKOPOCTb U3MeHeHUA BennymH. Hanpumep,
HanGonee BaxHbIil 3aKOH ABIKEHUA HbIOTOHA FIACHT, 4To yCKope-
HWe Tena NponopLUUOHaNbHO NONHON cune, AeNCTBYIOWEN Ha He-
ro. YCKopeHue ecTb CKOPOCTb U3MeHeHUs CKOPOCTU. BmecTo Toro
4T0Obl HENOCPEACTBEHHO COOBLWMTL HAM, KAKOBA CKOPOCTb Tena,
3aKOH rOBOPUT, KAKOBA CKOPOCTb U3MEHEHUA CKOPoCTU. AHano-
rMYHbIM 0Opasom [pyroe ypaBHeHWe, BbiBefleHHoe HbioToHOM
AN 06BbACHEHUA TOr0, KaK U3MEHAEeTCS Temneparypa Tena npu oc-
TbIBaHUW, FOBOPUT, YTO CKOPOCTb M3MEHEHUs Temnepatypsl Npo-
nopumnoHanbHa PasHOCTM MeXAy TemnepaTypoi Tena U Temnepa:
TYpOWi OKpyXalolen cpeabl.

Hanbonee BaxHble ypaBHeHUs B Gu3nke — Te, 4TO MMEIT
Aeno C NOTOKaMM XWUAKOCTW, AeACTBUEM rpaBuTaL UK, ABUKEHN
eM nnaHeT, NepeHoCoOM Tenna, pacnpocTpaHeHuem BONH, AeiCT
BMEM MarHeTu3ma, pacnpocTpaHeHuem cBeTa M 3Byka — 310
anddepeHynansHble ypaBHeHus. Kak Bnepsblie NoHan HbioToH
3aKOHOMEPHOCTU NPUPOAbl, KaK Npasuno, npuHumator 6071€€
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npoCTOil BNA 1 UX nerye chopmynnposarb, eCiM CMOTPeTb Ha
cKOPOCTM N3MEHEHUA BEeUYMH, A He Ha CaMmn WHTepecylolime
uac BENMUMHbIY,

Jin 3apan cebe yHaameHTanbHbIA Bonpoc. Mmeetcs nu ans
anddepeHunantHeIx ypaBHeHWIn Teopus, aHanornyHas reopum la-
nya ans anrebpamnyecKknx ypasHeHuin? ECtb i cnocob ycTaHoBuTb,
koraa AvddepeHLmanbHoe ypaBHeHNEe MOXHO PeLnTb 3afaHHbl-
My metoaamu?

KnioueByio ponb 3aech CHoBa cbirpana cummerpus. Jln oco-
3HaN, YTO HeKOTOpble M3 ero PesynLTaTtoB NO reoMeTpunm MOXHO
6bi10 peuHTepnpeTupoBaTtb B TepMuHax AuddepeHunanbHbix
ypaBHeHnii. K 3ajaHHOMY pelueHnio KOHKpeTHoro andbepeHyn-
anbHOro ypaBHEHWs JIu Mor npumeHnTbL NpeobpasoBaHue (U3 KOH-
KPETHOM rPynMbi) 1 J0Ka3aThb, YTO pe3ynLTaT TaKke ABNAETCA pelle-
HWem. W3 ogHoOro pelueHWs nony4aetcs MHOro, NpUYem BCe OHU
CBA3aHbl rpynnoi. pyrumm cnoBamu, rpynna COCTOUT U3 CUMMET-
puit aanHoro anddepeHUNanbHOro ypaBHeHNs.

3pecb cofepxanca NPo3payHblii HAMeK, YTO HeyTo npekpac-
HOe 0XMAAaNo CBOEro OTKPbITUA. BCMOMHUM O NPUMEHEHUAX CUM-
MeTpuin, KoTopble [anya peanvusosan Ans anredpanyecKkmx ypasHe-
HuiA! A Tenepb npeactaBum cebe HeyTo noaobHoe ans Kyaa 6onee
BaMHOro Knacca anddepeHumManbHbIX ypaBHeHNM!

Bce rpynnbi, koTopble u3ydan lanya, 6biAn KOHeYHbIMUA. 3TO 3Ha-
4uT, 4TO YnCNO NpeobpasoBaHUn U3 rPyNMbl — HEKOTOPOE Lenoe
Y1cno?. fpynna Bcex NepecTaHOBOK Ha NATM KOPHAX ypaBHeHUs
NMATON cTeneHW, HaNpPUMEP, COAEPKUT 120 3nemeHToB. OaHaKO

AnddepenynansHble ypasHeHus — 3T0 BLIPAKERME TOFO, KAK CBA3aHbI 3T CKOPOCTU
M3MeHeHns ¢ pa3Hoo6pa3HbiMM AeRCTBYIOWMMAI haKTopamu. Pewenue we anddepeH-
UMankHoro ypaBHeHMA KaK pa3 AOMKHO BOCCTAHOBMTL OTCIOAa (M M3 HaYanbHbIX yCo-
5"14) nosegeHune camoit Beanuunnsl. (Mpumey. nepes.)

“NonowurensHoe Lenoe”, — He yAepMUTCA 1 YTOUHWT MatemaTuK. (lipumed. nepes.)
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MHOrve pasymHble rpynnbl 6eCKOHeUHbI, 1 CPean HUX — Tpynny,
cummeTpuin guddepeHunanbHbIX ypasHeHU.

OpHa pacnpocTpaHeHHas 6eckoHeuyHas rpynna npeAcTaBnser
co6oil rpynny CUMMETPUM OKPYIKHOCTU; OHA COAEPHMT Npeobpg.
30BaHusl, KOTOPble NOBOPAYUBAIOT OKPYKHOCTL Ha N1060 — Kakoj;
yrogHo — yron. MocKonbKy UMeeTca 6eCKOHeYHO MHOTO BO3MO.
HbIX YrNOB, rpynna BpalieHnin oKpymHocT 6eckoHeuHa. 0603H3.
yeHune ans 3toii rpynnsl — SO(2). 3aeck O 03HauaeT “opToroHans.
HbI” — 3TO yKa3blBaeT, YTo Npeobpa3oBaHMA ABNAIOTCA ABUKEHN-
AMU NNOCKOCTM Be3 pedopmauui, a S o3Hauaet “cneunanbHbiin” i
yKa3blBaeT Ha BpallieHWs, KOTopble He NepeBopaunBaloT naoc-
KOCTb.

OKPYXHOCTU MMeloT, KPOMe TOro, HeCKOHEYHO MHOTO OCeit oT-
paxartenbHon cummeTpun. Ecnv oTpasutb OKPYKHOCTb OTHOCK-
TeNbHO N60ro Anamerpa, To NONYYMTCA Ta e caMan OKPYHHOCTb.
[lo6aBneHue oTpameHuit npmsoaunT K 6onblueit rpynne 0(2).

Mpynnbl SO(2) 1 0(2) 6eCKOHEeYHbI, HO 3TO HEKOTOPbIN PYYHOIl
BUA BecKoHeYHOCTH. Pa3nunyHble BpaWEeHVA MOXHO 3aAaBartb, yKa-
3blBaA OAHO YMCNO — yron BpauieHuns. Korna aBa BpalleHus Bbl-
NOAHAIOTCA OAHO 3a APYrM, COOTBETCTBYIOWME YrAbl NPOCTO CKNa-
AbiBatotca. Jln Ha3Ban noBeaeHNe Takoro TMNa “HenpepbiBHbIM”, U
B ero TepmuHonoruu SO(2) — HenpepbiBHas rpynna. A 1s-3a Toro,
4TO ANA yKasaHua yrna TpebyeTcs TONbKO OAHO 4Mcno, rpynna
S0O(2) opHomepHa. To e nmeet mecto u ana 0(2), nostomy Bce,
4TO Ham TpebyeTcs, — 3T0 HEKOTOPLIN CNOCO6 OTANYATL OTpaKeHNA
OT BpallieHnin, a ¢ 3Toi 3agadyert B anrebpe CNpaBAAIOTCA 3HAKM
NAC Y MUHYC.

Mpynna SO(2) npeacrasnser coboi npocTeiiunin npumep epyn-
nel /lu. Tpynna Jn coepuHseTt B cebe CTPYKTYpbl ABYX TUNOB: 310 U
rpynna, U OAHOBPEMEHHO MHOroobpasue — HeKoTopoe MHOrO-
MepHoe npocTpaHcTBo. B cnyyae SO(2) MHoroobpasuem ssnaeTcs
OKPYKHOCTb, @ FPYNNOBas onepaLus Ha ABYX TOUKAX OKPYKHOCTA
CBOAWTCA K CNOXEHUIO COOTBETCTBYIOLLNX YINOB,
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OKPYXHOCTb 06nafiaeT 6eCKOHEUHBIM YACAOM BpaLaTeNbHLIX CUMMETpUi (cnesa)
1 6ECKOHEYHBIM YMCNIOM OTPaKaTeNbHLIX CUMMeTpUi (cnpasa).

Jln OTKpbLIN NpeKpacHoe CBOWCTBO rpynn Jn: rpynnosyio CTPyK-
TypYy MOXHO “nHeapu3oBarb”. 3T0 03HaYaer, YTo Nexallee B OC-
HOBE TpyNnbl UCKPUBNEHHOE MHOroobpasve MOXHO 3aMEeHUTb
MNOCKUM 3BKAMAOBLIM NPOCTPAHCTBOM, 3TO KacaTenbHOe K MHOro-
obpasviio npocTpaHcTeo. KaKk 310 BbIrAAUT Ans S0(2), noKkasaHo
Ha PUCYHKe.

Koraa rpynnosas CTpyKTypa AMHeapusosaHa nogo6HbIM 0b6pa-
30M, Ha KacaTeNbHOM NPOCTPaHCTBE BO3HWKAET CBOA COBCTBEHHAn
anrebpanyeckas CTPyKTypa, KoTopas npeActaBaseT coboi Hekylo
“UHPMHUTE3NMANBHYIO” BEPCUIO TPYNNOBON CTPYKTYPbI U ONUCHI-
BaeT, KaK BeayT cebs npeobpa3oBaHua, oueHb BAn3KMeE K TOXAECT-
BeHHoMy. To, 4To nonyyaetcs, HasbiBaeTca anre6poit JIu AaHHoi
rpynnel. Y Hee TaKas e pasmepHOCTb, KaK # Yy rpynnel, HO ee reo-
MeTpuA 3HaUNTENbHO YNPOLWAeTCs, CTAaHOBACH NAOCKOM.

KacaTtenbHasn

OKPYMHOCTb \\

0

Ot rpynnbl /ln K anre6pe Jin: KacatenbHOe NPOCTPAHCTBO K OKPYIKHOCTU.
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Pasymeertcs, 3a 3Ty NPOCTOTY NPUXOANTCSA KOe-Yem 3annaruty,
anrebpa JIn yxsatbiBaeT MHOrMe BaXHble CBOWNCTBA COOTBETCTBY|g.
Wei rpynnbl, HO HEKOTOPbie TOHKWe AeTanu YyCKONb3aloT. A Te CBoj;.
CTBa, KOTOPble He TePAIOTCA, NOJABEPraloTCA TOHKUM U3MEHEHUay
Tem He meHee maccy Bcero o rpynne /I MOXHO y3HaTb, Nepexops
K ee anrebpe Jln, 1 Ha 6ANbLYIO YacTb BONPOCOB Nerye OTBETUTL g
thopmanuzme anrebp .

OKa3sbiBa€TCA — 1 B 3TOM M COCTOANO OAHO 13 BEANKUX YCMOT-
peHuit, caenaHHbIx Jln, — 4To ecTecTBeHHas anrebpanyeckas one-
pauus Ha anrebpe Jln paeTcs He npousseneHem AB, a pasHOCTbig
AB — BA, Ha3biBaeMoi KomMyTaTopom. [ns TaKux Fpynn, Kak
SO(2), rae AB = BA, kommyTaTop paseH Hynio. Ho ans Takux rpynn,
Kak SO(3) — rpynnbl BpalleHWi B TPEXMEPHOM NPOCTPAHCTBE, —
BbipaxeHune AB — BA He paBHAETCA HyNI0, 3@ UCKIIOYEHNEM Toro
cnyyas, Koraa A v B unu coBnaaaioT, Mau ABNAIOTCA BpalleHNAMu
Ha npamoi yron®. Takum o6pa3om, reomeTpus rpynn NPosBAseT
cebs B NoBeAEHUM KOMMYTATOPOB.

B Havane 1900-x rofos, ¢ poxaeHnem Teopun “auddepeHiu-
anbHbIX Nonen”, 6bina HaKoHel peanu3oBaHa meyTta JIv o HeKoeil
“reopuvt lanya” auddepeHunantHbix ypasHeHuin. Ho teopus rpynn
JIn oKasanacb HaMHoro 6onee BaXHOW, YEM OXUAAN OH CaMm, U Y
Hee BO3HUKAU Gonee WMpoKue npunoxeHus. Teopus rpynn Jn v
anre6p Jln okazanacb He NPOCTO CPEACTBOM ANA BbIACHEHWUSA BONPO-
ca 0 TOM, Kakue anddepeHLManbHbie YypaBHEHNUA MOXHO peLunTb
KOHKPETHbIMK cnocobamun, — OHa NPOHMKNA NPAKTUYECKN BO BCE
obnactv marematuku. Teopus Jln BbipBanach 13-nop BAACTU CBOETO
co3aatens 1 cTana MoryujecTBeHHel, Yem oH Mor BoobpasuTh.

Mpu B3rnage U3 AHA CEroAHsLIHEro BUAHO, YTO BCe 1eN10 B CUM-
metpun. Cummetpus rnyboKo BCTpoeHa B Kawaylo obnactb mare

1 W, KOHeuHo, TOro ciyyas, Koraa A u B cyTo BpalieHUs BOKPYF oaHOM 1 Toi e ocu (1. €
8 00HOU U Mol He NI0CKOCMU); BNA HAX KOMMYTATOP PaBeH HYNIO TOYHO TaK e, KaK
KommyTarop B rpynne SO(2). (Mpumey. nepes.)
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maTviKi, ¥ Ha Hel 6a3npyeTcs BONbWINHCTBO OCHOBHBIX UAei mare-
matndeckon ¢nsnkn. CuMmeTpun BbipamaloT yHAAMEHTanNbHY0
perynapHOCTb Haulero Mupa, a 310 To, YT ABUraeT Brepes, tdusn-
xy. HenpepbIBHble CUMMETPUM, TaKWE KaK BPalLeHus, TECHO CBA3a-
Hbl C NPMPO/0A NPOCTPAHCTBA, BPEMEHU 1 MaTepUi; U3 HUX BbiTe-
KaloT Pa3NnyHbIe 3aKOHbI COXPaHEeHUA, TaKWe KaK 3aKOH coxpaHe-
HMA 3HEPri, KOTOPbLIA YTBEPXAAET, YTO 3aMKHyTas cucTema He
MOXET HU NOTepATb, HWU NpuobpecTn 3Hepruto. 3Ta cBA3b bbina
paspaboraHa 3mmu Hetep, yueHuLieli Mnb6epra’.

Cneaylownid Wwar, pasymeercs, AOMKEH Obin COCTOATL B TOM,
4106l Pa306paThCs C BO3MOXHbLIMK rpynnamu Jin, nofo6Ho Tomy
Kak [anya u ero nocnepoBaTteny HaBenu NOPAAOK CO MHOFUMM
CBOMNCTBAMM KOHEYHBIX Fpynn. 3aecb K 0XoTe NPUCOeanHAETCA BTO-
poii MaTemaTuK.

AHHa KatapuHa nepexwvBana 3a CBOero CblHa.
Bpay cuutan, 4to ManeHbKuUin Bunbrenbm “cunbHO ocnabned u,
KpOMe TOro, oyeHb 3acTeHuYMB”, “NOCTOAHHO BO3OYXAEH”, HO
npyu 3TOM OH “COBEPLIEHHO HEMNPAKTUYHbIA KHUXHBLIA YepBb”.
3poposbe Bunbrenbma ynyyilanocb No mepe B3POCNEHUSA, HO
CKNOHHOCTb ObITb KHVXHBIM YepBeM He yobiBana. HakaHyHe CBo-
ero 39-neTus OH onybaMKoBan maremaTuyecKoe UCCNeAoBaHue,
060CHOBaHHbIE OT3bIBLI O KOTOPOM FOBOPAT, 4TO 3TO “Bennyaniuas
Matemaruyeckan pabora Bcex BpemeH”. Takue yTBepKAEHUS, KO-
HEeYHO, CyObeKTUBHLI, 0aHaKo paboTta, 6e3 coMHeHUs, AOCTONHA
BbicoYaiiLuero Mecra BO BCAKOM Nogo6HOM CrincKe.

Bunbrensm Kapn Mosed Kunnuur 6bin coivom Moseda Knanuw-
ra u AHHblI KatapuHbl Kopren6ax. Y Hero 6binn 6pat Kapn u cectpa

Nayns foppana. Mnb6ept, BNpouem, OKa3an 3Ha4MTENbHOR BAUSHIE Ha HeTep — yie
Chopmuposaslerocs matematiika, — KOFAa Ta B 1916 rofly nepeexana B [eTTUHIEH.
(lpumey. nepes.)
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Xengur. Mosed-cTapimnin Gbin CAYKALLAM B IOPUMANYECKON KOHTOpg,
a AHHa — flo4epbio anTekaps. ObeeHuanuce oHun B Bypbaxe, B Bo.
TOYHO YaCTV LeHTpanbHoON fepmaHum, U BCKOPOCTU nepeexany g
Mepebax, rae Vosed-crapwuin ctan mapom. Mocne 3710ro oH Cran
M3pom BuHteHbepra, a elwe no3aHee — mapom PyteHa.

CemeiicTBo 6bIN0 X0pOLWO 0BEecneyeHo 1 MOrno NO3BONUT ce.
6e HaHATL YaCTHOro NpenojasaTtens ANA NOArOTOBKM Bunbrensmy
K rumHasun. Poauteny Bbi6panu Ans CbiHa rumHasuio B Bpunone,
B 50 munax ot loptmyHaa. B wrone Buabrenbmy HpaBuAoCh 3any.
MaTbCs KNACCUYECKNMM A3bIKAMU — NATbIHbIO, APEBHEEBPECKuM,
rpeveckum. Yuutens no hpamunnm XapHuiumaxep no3HaKoOMUN erg
C maTtematuKoW; Bunbrenbm nposeun 6onblune cnocobHocTn g
reomeTpuun 1 pelwmn crate matematukom. OH NocTynuAa B T0, Yto
Tenepb HocuT uma Bectdanbckuint YHusepcuter Bunbrenoma s
MioHcTepe, a Toraa HasblBanocbh npocto KoponeBcKovt AKagemu-
en’. B Akalemi He Npenogasany NPOABUHYTYIO MaTeMaTuKy, Tak
yto KunauHr yuunca cam. OH npouyen reomeTpuyeckue padors
MntoKKepa M NONbITaNCA CAMOCTOATENbHO BbIBECTM HEKOTOPbIE HO-
Bble Teopembl. Kpome Toro, oH uutan Disquisitiones Arithmeticae
laycca.

Mocne gByx KypcoB KoponeBcKui AKapemun OH nepeexan B
BepnuH, rae ypoBeHb matematnyeckoro ob6pasoBaHus Obin Ha-
MHoro Bbie. Tam Ha Hero noeauanu Benepwrpacc, Kymmep, a
Takwe lepman oH lenbmronbl, — marematnueckuin Gusmnk, npo-
ACHWBIUNA CBA3b MEM/Y COXpaHEHWem 3Heprum u cummerpueit.
KVUAAMHF 3aWuTun aMccepTaumio no reomeTpun nosepxHoCTel,
OCHOBbIBaACh Ha HEKOTOPbIX Naesx Benepwrpacca, u Havan npé
noaaeaTtb matemaTuKy 1 Gusnky, a 3a04HO NOHEMHOTY rpeqecKMV‘
1 NatbiHb.

1 YuusepcuTet B MioHcTepe cTan B 1805 rody Mpycckum yHuBepcuTeTom Bectpanhi
¢ 1907 200a oH HasbiBaeTca Westfilische Wilhelms-Universitit no umenn Kai3ep
Bunwrensma Il. (Mpumey. nepes.)
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B 1875 roay OH MEHWNCA Ha Ao4epu NpenojaBatens MysbiKu
Ante Kommep. Mepsble ABOE UX AeTeir — 06a Manb4ynKM — ymep-
i B MIAJieHYeCTBe; Cnepyloline asoe — aovepu Mapus v Anka —
pocnm " 6nafop,eHCTBosanm. MMo3pHee KunauHr ctan otuom elye
gByx CbiHOBEN.

K 1878 roay oH BepHy/CcA B CBOIO CTapyio LKoY, HO Ha 3ToT
pa3 B Kauectse yuuTens. Y ero 6bina bonblan Harpyska — oKono
36 y4eBHbIX 4acoB B HeAeNto, HO KakMM-To 06pa3oM OH HaxoAnn
peMA NPOAONKATL MaTemaTyecKue WIyann (cambim BEAUKUM Ta-
xoe Bceraa yaaetcsa). OH ony6nukoBan psja BaXHbIX CTaTeil B Beay-
(WX XypHanax.

B 1882 roay Beiiepitpacc obecneunn ans KunnuHra gom-
Hoctb npodeccopa B Jinuee XosnaHym B bpayHcbepre, raoe Kun-
JWHT ¥ NPOBEN Nocnegyiolne aAecaTb net. B bpayHcHepre He 6bino
3HAYUUTENLHON MaTemMaTUYecKon TpaauLMM U He C Kem Bbino ob-
CyWAaaTb CBOW uccneposaHns, HO KUnauHry, no-suanmomy, Takve
CTUMYNbI U He Tpebosanucb. 160 UMEHHO Tam OH caienan ofiHo U3
Hanbonee BawHbIX OTKPLITUIA BO BCEN MatemaruKe, NpuHecliee
emy U3paaHYIo0 A0AK0 pa3oyapoBaHuA.

Lenb, KoTopyio OH 1cxoaHo nepen coboii ctaBun, bbina Hese-
POATHO amMBMLMO3HA: ONMCaTh BCE BO3MOXHbIE rpynnbi Jn. flnuei
He nprobpeTan )ypHanbl, B KOTOPbIX Nybankosancs fn, n Knanuur
UMen o4yeHb OrpaHUYeHHOe NpeAcTaBNeHne o ero paborax, HO B
1884 roay He3aBMCMMO OTKPbLIN ponb anrebp /n. Takum obpasom,
Kunauur 3nan, uto kawpaas rpynna Ju ceasana ¢ anre6poii Jlu, u
BbicTpo nowsn, uto uccneposarb anrebpsbl JIn fomkHo BbITh Npolye,
4eM rpynnbl /1, NO3TOMY ero 3ajava CBenach K Knaccudbuxayum
BCex Bo3moxHbIX anrebp Jn.

37a 3apaya okaszanacb 6e3HafeMHO CNOXHOW — Tenepb Mbl
3Haem, yTo cKopee BCero y Hee NPOCTO HET BHATHOTO OTBETa B TOM
CMbiCne, 4To HeT NPOCTOl KOHCTPYKLMM, KOTopas npoussena Gl
Bce anrebpsl JIn B pamrax eanHoo6pasHoil 1 Npo3payHoin npoue-
Rypoi. No3atomy KuanuHry npuinock CornacuTbCs Ha HEYTO MeHee

| TNABA 10. HECOCTOABWHUNCA CONAAT u... |



{ 258

ambuLMo3HOe: ONMCaTb OCHOBHBIE “KUPMUYUKN”, N3 KOTOpgy
MOXHO cobpaTb Bce anrebpbl Jln. 3T0 HECKONBKO MOXOXE Ha Xenga.
HMe onucaTb BCE BO3MOXHbIE apXUTEKTYPHbIE CTUAY, HO NMpuaep.
HKNBATLCA NPYU 3TOM HEKOTOPOro CAWUCKA U3 AONYCTUMBIX hopm
pa3smepoB Kupnuya.

I “KMPNUYMKN” M3BECTHBI KaK npocmsie anrebpebl /K. Oxy
BblfieNeHbl CBOMNCTBAMM, O4YeHb NOXOMMUMU Ha naelo fanya o npo.
cToi rpynne — rpynne 6e3 HOPManbHbIX NOATPYNN, He CYUTasn Tpy.
BMaNbHbLIX. Ha camom aene npoctbie rpynnbl JIn MeoT NPocThie
anrebpsl Jln, n obpatHoe Toxe nout BepHo. lMoTpacatoue, yrg
KunnuHr npeycnen B nepeuncneHniy BCex BO3MOXHbIX NPOCTbIX an-
re6p Ju. Matematky Ha3biBalOT NOAOOHbBIE TEOPEMbI KnacCuduy-
Katuen. '

B rnasax Kunnuura sta knaccudurauva 6bina npeaenbHom sep-
cueit yero-To ropasao 6onee obuiero, v ero oropyan psag orpaHuyy-
TeNbHbIX NPEANONOKEHUA, KOTOPblE emy NPULLNOCH CAenarb, YTob
106UTbCA XOTb KaKoro-To pesynbrata. OcobGeHHO emy AoKydana He-
06X0AMMOCTb Npeanonaratb NPOCTOTY, YTO 3aCTaBUNO ero NepenTy K
anre6pam JIn Hap KOMNNEKCHBIMI YUCIaMK, @ He Haf, BeLeCTBEHHbI-
mu. Nepsble BeayT cebs nyywe, Ho MeHee NPAMbIM 06pa3om CBA3a-
Hbl C reOMeTpUYecKUMM npobnemamu, BnageBwWMM BooOpaxmeHn-
em Kunnutra. U3-3a 311X, UM e HanomeHHbIX, OrpaHuyeHnin OH He
cuuTan, uTo ero pabota 3acnyKusaeT onybAMKOBaHNA.

EMy ynanocb yCTaHOBUTL KOHTAKT C JlW, KOTOPbIA, BNPOYEM,
OKa3ancs He CAUWKOM nnopoTeopHbiM. CHavana Kunauur Hanucan
KneitHy, KoTopbiii CBeN ero ¢ NomoLHMKoM Jlu Gpuapuxom JHre:
nem, B 70 Bpems paboTaBlwum B Xpuctuanuu. KnaaumHr n Jurenb
cpasy HawAu oblwuin A3biK, U IHrenb NPeBPaTUNCA B aKTUBHOM
CTOPOHHMKA ero AeATenbHOCTH, NOMOT emy NPeoAoNeTb HEKOTOPbIE
CNOXHOCTM 1 NPU3biBan pa3suBaTh CBOM Maeu v Aanble. bes IH
rens Kunnauur mor 661 1 3a6pocutb 310 Aeno.

CHayana KnnanHr nonaran, 4To 3HaeT NoAHbINA cnncok npocTb
anre6p Jln n uto 370 anre6psl so(n) n su(n), cooTetcTayIOWNE
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[BYM BecKoHeuHbIM cemeiicTBam® rpynn Jln — cnelnanbHbIM opTo-
roHaNbHbBIM Tpynnam SO(n), cocToAWMM M3 BCEX BPalleHWUn B n-
MePHOM NPOCTPAHCTBE, M UX aHaNOoram SU(n) ana KOMNNEKCHbIX n-
mepHbIX MPOCTPAHCTB, TaK Ha3bIBAEGMbIX CNELMANbHbIX YHATAPHbIX
rpynn. Wcropuk Tomac XoKnHC npeactansn cebe

“u3ymneHune, ¢ KOTopbiM JHrenb yntan nucbmo Knunnuura, copep-
Waliee 3T cmenble npegnonoxeHns. Kakoin-to manon3secTHbINA
npoteccop u3 Jinues, noceatuslien cebsa obpasosBanuio auL fy-
XOBHOTO 3BaHWA B rNyxom yrny BocrouHoi Npyccun, nopaepmusa-
er 06LieHMe C aBTOPUTETHEMUMMM YHEHBIMW U BbICKa3biBaeT ru-
noTesbl 0 ryboKMX Teopemax U3 paspabotaHHol Jiu Teopum
rpynn npeo6pa3oBaHuin”.

Netom 1886 roaa Kunauur nocetnn feinuyur, rae paboranu Nn u
JHrensb. K coxaneruio, mexay Jin u KUANMHIOM BO3HUKAW TPEHUA;
JIW HUKOrAa He oTAaBan AomkHoro pabotam KunnuHra u crapancs
NPUHU3NTL UX 3HAYUMOCTb.

KunauHr 661cTpo 0BHapymn, YTo ero NcxoaHoe Npeanonoxe-
HMe o NpocTbix anrebpax JIn 6bin0 HesepHbIM, 160 OH OTKPbLIN HO-
BYl0 anrebpy, KOTOpoi cooTBeTCTBYeT rpynna Jlv, u3BecTHas cei-
Yac Kak G,. Ee pa3mepHocTb paBHANach 14, U OHa, B OTAW4UeE OT
CNeuvanbHbIX NMHERHLIX U opToroHanbHulx anredp Jlu, cyas no
BCEMyY, He NpuHaaNexana K Kakomy-nnbo 6eckoHeYHOMyY CeMencT-
By. OHa npeactaBnana coboi 0ANHOKOE UCKNIOYEHMeE.

Ecnu 310 Kasanock cTpaHHbIM, TO ewe 6onee cTpaHHON Gbina
OKOHyatenbHan Knaccuurauus, Kotopyrlo Kuaauur nonayyun 3u-
Moit 1887 ropa. K ABym GeckoHeyHbim cemeiicTeam Kunauur foba-
BUn Tpetbe — anre6psl JIn sp(2n), cootBeTCTBYIOUIME TOMY, YTO
Cellyac u3BecTHO Kak cumnnexTuyeckue rpynnel Sp(2n). (B Hawe

geMeacmeaM NOTOMY, YTO NPY KAKAOM N = 2, 3, ... UMeeTcs cBos anrebpa J Kawaoro
83, (Mpumey. nepes.)
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BPEMS OpPTOroHaNbHbIE rpynnbl pa3buBakoT HA ABa Pa3NUYHbIX nop.
CemMeicTBa B 3aBUCMMOCTM OT TOTO, AeMACTBYET 11 rpynna Ha npocy.
paHCTBe YETHOM MM HEYETHON PA3MEPHOCTH, YTO MPUBOAMT K Ha.
NUYUIO YeTbIpex CeMeWCTB; Ha TO eCTb BECKUE NPUYMHLL) A UCKn.
yuTenbHas rpynna G, npuobpena nATepbiX CNYTHUKOB: ABYX C pas.
MepHOCTbIO 56, @ TaKXe KOPOTKOe cemMercTBO, BLICTPO Noaxogs.
ufee K KoHLY, C pasmepHoCTAMU 78, 133 1 248.

Knaccudurauma Kunnuura 6eina nonyyeHa ¢ npumeHeHuey
ANVHHBIX anrebpanyecknx paccywaeHui, C NOMOULbIO KOTOpkix
BCIO Npobnemy yaanoch CBECTU K NpeKpacHeilwen 3ajayve us reg.
meTpuu. M3 runotetnyeckux npoctoix anredp Jin oH cymen ussneyy
KOHGUIypaLnio TO4eK B MHOTOMEPHOM NPOCTPAHCTBE, M3BECTHYK
Tenepb Kak cucmema KopHeli. POBHO Ans Tpex npocTbix anre6p Ny
cuUCTeEMA KOPHEN MUBET B ABYMEPHOM NpOCTPaHCTBE. ITU KOpHe-
Bble CUCTEMbI MOKa3aHbl Ha PUCYHKe.

3T puarpammbl 06N1aJaKT BLICOKOW CTENEHbI CUMMETPUM.
OHM HECKONbKO NOXOXM Ha Y30pbl, KOTOPble BUAHLI B KanenaocKo-
ne, rae ABa 3epKana, pacnonoXeHHble Noj yrnom apyr K apyry, co-
34a10T MHOXECTBEHHble OTpaMeHUA. 3Ta CXOMeCTb HecnyvainHa,
MOTOMY 4YTO CMCTEMbl KOPHEN MMEIT YyaecHble, M3AULHbIe Fpynnbl
cummeTpuu. M3BecTHble HbiHe KaK rpynnbl Bennsa (uto Hecnpases-
N1BO, NOTOMY 4TO M306pen ux Kunnuxr), oHn npeacrasnstot coboi
MHOrOMepHble aHanoru y3opoB, 06pa30oBaHHbIX OTpaMaembimMy
obbeKTamu B Kanengockone.

CTpyKTypa B 0CcHOBe AioKa3arenbcTBa KunaunHra coctouT B TOM,
YTO NOMCK BCEX BO3MOXHbLIX MPOCTbIX anredp JIu moxHo BECTH,

A B Gy

CucTeMb! KOpHeit B pa3MepHOCTH ABa.
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pa36MBaﬂ anrebpbl Ha CMMNaTMYHbIE KYCKW, aHANOTUYHbIE CTPYK-
ypam, obHapyxeHHbIM B su(n). Toraa KnaccuduKaums cBoantcs
K FEOMETPUMU 3TUX KYCKOB C UCMONb30BAHMEM WX YYARCHBIX CUM-
meTpuit. Pa3obpaBlince, ¢ reomeTpueit 3TUX KYCKOB, MOXHO npu-
A3aTb Pe3ynbTathi K 3aaye, KOTOpylo Ha camoM fene Tpebosa-
f0Cb PelunTb, — 3a/ia4e HaXOWAeHMA BO3MOXHbLIX MNPOCTLIX an-
rebp Jn.

KunnuHr Bbipasun 310 Takum obpasom: “KopHu npocToit cucre-
Mbl COOTBETCTBYIOT NpocToit rpynne. O6paTHO, MOXKHO paccmaTpu-
gaTb KOPHM NPOCTOM rpynnbl KaK NOPOXAEHHbIe HEKOTOPOW npo-
cTou cucTemoit. Takum obpa3om NonyyatoTcs NPocTbie rpynnbl. Ans
KaWAoro | UMetoTCA YeTbipe CTPYKTYpSLl, @ Npu l = 2, 4, 6, 7, 8 K HUM
A006aBNAITCA UCKNIOYMTENbHBIE NPOCTbIE TPynnbl”. 3Aech CNOBO
“rpynna” NCnonb3yeTca Kak CoKpalleHune BbipameHna “uHduHnTe-
3umanbHas rpynna’, 4to B HalWM AHW HasbiBaeTca anrebpoin Jiu, a
| — pa3amepHOCTb CUCTEMBI KOpHEN.

YeTbipe CTPYKTYPbl, O KOTOPLIX roBOpuUT KnnnuHr, — 3to anre6-
pbl Jlu su(n), so(2n), so(2n + 1) u sp(2n), cooTBETCTBYOWME CE-
meicteam rpynn SU(n), SO(2n), SO(2n + 1) n Sp(2n) — yHUTapHbIM
rpynnam, OpToroHafbHbIM rpynnam B NPOCTPAHCTBE YETHOW pas-
MEpHOCTM, OPTOrOHaNbHbLIM rpynnam B NPOCTPAHCTBE HEYeTHON
pasMepHOCT U CUMNNEKTUYECKUM rpynnam B NPOCTpaHcTBe 4veT-
HOW pasmepHOCTK.

CuMNNeKTMYECKUE TPYNNbl CAYMAT CUMMETPUAMU NepemeH-
HbIX “KooppauHaTa—umMnynbc”, BBEAEHHbIX [aMUNLTOHOM B €ro
bopmynupoBKe MexaHMKK, U YUCNO pa3MepHOCTell BCeraa YeTHo,
NOTOMY yTO NepemeHHble KOOpAMHaTa—MMNynse o6beauHeHbl B
Napbl. MoMUMO 3THX YeTbipex ceMeincTB KunnuHr yTeepaan cyuie-
(TBOBaHMe B TOYHOCTY LWECTU APYrUX NPOCTbIX anre6p Jn.

OH 6bin nouT npas. B 1894 roay bpaHuUy3CKuilt reomeTp Inu
Kapran sametun, uto aBe KunnuHrosbl 56-mepHble anredpbl — 310
Ha camom pene opHa u Ta e anrebpa, paccmaTpuBaemas AByMs
PasnuyHbIMM cnocobamu. ITO 03HAYAET, YTO MMEETCA TONLKO NATL
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NCKNIOYUTENbHBIX NPOCTbIX anre6p Jln, COOTBETCTBYIOWMX NATH .
KMOYMTENbHbIM NPOCTLIM rpyninam JIu: cTapas 3Hakomas Kunnuyr,
G, 1 YeTbIpe Apyrux, KOTOpbIe cenyac HaswlBatoTea Fy, Eg, E; n E.

370 Ha peAKOCTb N6OMNLITHLIA OTBET. BecKoHeuHble Cemej;.
CTBa B L,€1IOM NOHATHbI — OHW CBA3AHbl C PA3NNYHLIMU Feomer.
PUAMM eCcTeCTBEHHbIX TUNOB B NPOU3BONLHOM YUCNE PA3MepHg.
cte. Ho nATb MCKNWOYUTENbHBLIX rpynn Jln, no BUAUMOCTH, e
CBAI3aHbl HY C YEeM reOMeTPUYECKUM, U UX Pa3MEPHOCTM He Che.
AYIOT HUKAKOMy npaBuny. Yem BblaeneHol NPOCTPaHCTBA pas.
mepHocTen 14, 56, 78,133 1 248" Y10 cTOUT 32 3TUMK yncnamp?
NpeacraBbte cebe, 4To Tpebyerca nepeuncnuTs Bce HOPMBI, Ko-
TOpble MOMET MMeTb KUPMUY, a OTBET OKa3blBaeTCa 4em-To Bpo-
Ae TaKoro:

BLITAHYTbIE Napannenenuneisl Pasmepos 1, 2, 3, 4, -..,
Ky6bl pa3MepOB 1, 2, 3, 4, «..,

NAUTLI PA3MEPOB 1, 2, 3, 4, ...,

nUpamuasl pasmepos 1, 2, 3, 4, ...

Camo no cebe 3To BbIFNAAUT NpeKpacHOo, HO Aanee CNUCOK Npojon-
HaeTca TaK:

TETpas’apbl pasmepa 14,
OKTa3Apbl pa3mepa 52,
AO/ieKa3pbl pa3mepa 78,
AO/EKasApbl pasmepa 133,
[I0ieKa3APbl pa3mepa 248.

U Bce, 6onblue HUYEro He.
Mouemy CyLIeCTBYIOT KMPANYM 3TUX CTPaHHbIX (hopm 1 pasme’
poB? Jnd ye2o oHU?

1 Tlowanyi, COBpEMEHHbI OTBET Ha 3TOT BONPOC — TEM, YTO 3TO Pa3MepHOCTH NCKAKOYW
TenbHbix anrebp Nu. (Mpumey. nepes.)
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70 Ka3anocb COBEPLLIEHHO BEe3yMHbIM.

HacTonbKo 6e3ymHbIM, 4To KunnuHra oropyan dakr cylecrso-
gaHWA UCKNIOYUTENbHBIX FPYNN, U HEKOTOPOE BPeMs OH Hajeancs,
410 370 OlWMbKa, KOTOpylo emy yaacTcs ycTpaHuTb. OHK Hapywanu
3neraHTHOCTb ero KnaccuguKaunn. Ho oHm B Hen npucyTcTBoBany,
/i Mbl HQYMHAEM B KOHLLe KOHLOB NOHUMaTL noYemy.

BO MHOFUX OTHOLIEHUAX 3TU NATb UCKAOYMTENBHBIX rpynn Jln
aMyTCs Tenepb ropaspo 6onee nHTepecHbimMm, Yem yetbipe 6ecko-
HeuHbix cemencTea. OHM NPeACTaBNAIOTCA BaKHbIMM B HU3MKe Ya-
CTvL, KaK Mbl yBUAMM NO3XKe; OHM onpeAeneHHo BaXHbl U B Mate-
matuke. My HuX ecTb TaiiHOe enHCTBO, A0 KOHLA He NPOACHeH-
Hoe, POLHALLee UX C KBaTepHMOHamu [aMUNLTOHA U faxe C eule
6onee nobONbLITHBIM MX 0b6o0blUIeHneM — OKToHMOHamu. Ho o6
3TOM — B CBO€ Bpems.

3a BCeM 3TUM CTOUT PAA YyAeCHLIX MAeNr, aBTOp KOTOPbIX —
Kunnuur, CTporo rosops, B ero paboTtax COAEPKanoCh HECKONbKO
owWnbOK — HeKoTopble LOoKa3aTeNbCTBa Ha CAMOM Aefe He BNofHe
paboranu. Ho Bce 3T OWMOKM AaBHBIM-AABHO UCNpaBNEHbI.

Bot TaK 06CTOAN0 Aeno ¢ Benuvanwein matematuyeckon pabotoin
BCeX BpemeH. A 4To no ee NoBoAy Aymanu coBpemeHHnKn Kunnudra?

He cnuwkom mHoro. MNpu3HaHU He cnoco6CTBOBaNo To, YTO
TPYA wu3Hu Kunnunra o6nun npespenuem cam Jin. Kunnuur npu-
Wenca emy He No Aylle — NO HeM3BECTHbIM NpuynHam. Mo MHeHuto
N, Kunnuur He cpenan Boobie H4ero BaxHoro. Xyxe Toro — pa-
3ymeerca, /ln cam meutan 6bl JOKa3aTb Takylo Teopemy. Koraa oH
NOHAN, yTo ero obownu, oH nNpuber K cTapomy Kak mMup npuemy
“kucnoro BUHOrpaga”. Bce, 4TO yroaHo, caenaHHoe B AaHHOW 06-
hactu, Ho He camum Nu, yTBepwaan Jiu, 66110 epyHaon. XoTa u He
33ABNsN 06 3TOM COBCEM Y OTKPOBEHHO.

Ewe menee nomorana geny HepooueHKa oKa3aHHOM UM Te-
OPembl co cTopoHbl camoro Kunnuera. [ina Hero oHa 6bina
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BnepHO TeHbIO 4ero-To HaMHoro Honee BaXHOro, AOCTUYL Yerg
emy He yaanocb, — Knaccudurauumn scex rpynn Jin. Kunnny,
BbIN 4eNOBEKOM CKPOMHbIM, a JIn caenan Bce, YTOBbI OH Takyy
u ocTtancs.

Bo Bcsikom cnyvae, KunnuHr onepeaun csoe Bpems. O4eHs He.
MHOTMe MaTeMaTUKU NOHUMANM, HACKONbKO BaXHOMN BCKOPE Cra.
HeT Teopua Jn. ina 60N1bWMHCTBA OHA Ka3anacb JOBOMbHO TeXHy.-
YECKWUM OTAENOM reoMeTpum, CBA3aHHbIM ¢ AuddepeHynanbHbimy
ypaBHEHUAMM.

HakoHel, KunauHr 6uin yoexaeHHbIM KaTONUKOM C Pa3BuThiym
4yBCTBOM ionra u cMupeHus. OH B3an cebe 3a obpasey cB. Ppay-
uncKa ACCM3CKOro, M B BO3pacTe 39 IeT OHU C XEHOW BCTYNuUAY g
Tpetuit OpaeH dpaHumckaryes. Mo-Buaumomy, oH 6bin ry6oko
NOPAAOYHLIM YeNoBeKoM U, He Xanes cebs, Tpyaunca Ha 6naro
CBOUX y4eHnKoB. OH 6bIn KOHCePBATOPOM W NaTPUOTOM, KOTOPOro
rny6oKo neyanuna couunanbHas katactpoda lfepmarum nocne Mep-
BO MMPOBOW BOMHLI. [eyans ero ycyrybuna cmepTb ABYX €ro Cbl-
HOBEW B 1910 1 1918 roay.

NCTUHHAA UeHHOCTb uccnepoBaHuin KunnuHra oTKpbinach B
1894 roay, Koraa 3nu KaptaH B cBOel AnccepTalum 3aHOBO Bbigen
BCIO €ro Teopuio, a TaKwe cAenan 3HauuTeNbHbIA War Bnepes B
KnaccuduKaLum He TONbKO NPOCTbIX anre6p Jln, HO K UX NpeacTas-
NeHui B TepMuHax MaTpul. KaptaH nposBun wenetunsHoCTb U
Bo3aan KunnuHry no 3acnyram npakTM4eCcKu 3a BCe ero uaeun; cam
OH N1Wb NpMBeN Bce B NOPAJOK, 3aN0NHUN HeCKONbKo npobenos
(HeKoTOpble U3 HUX BbiNy BECbMA CePbe3HbIMI) U MOAEPHU3NPO-
Ban TepMmuHonoruio. OfHako 6bICTPO pacnpocTpaHuncs mud O
TOM, 4TO paboTa Kunnuxra usobunosana Asipamu u 410 NO-HACToO®
alemy Bce caenan KapraH. MaremaTMku Heyacto OKa3biBaloTCA
XOpOIMMU UCTOPUKAMM, @ MOTOMY OHW CTPEMATCA LuTUpOBATP
CHOpee U3BeCTHble UM PaboTbl, HeXeNK Te, KoTopble Nexar B Ux 0¢”
HoBaHMU. Takum 06pa3om umsa KaptaHa oKaszanoch cesizaHHbIM CO
MHOrMMU U3 ugein Kunnuxra.
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Jlio60it, KTo npouunTtaer cratbu Kunnauura, 6bicTpo o6GHapymuT,
410 M1 — 370 BCero Muwb Mud. Naen Kunnutra AcHO n xopowwo
c(hOpMyNMPOBaHbl, 0KA3aTeNbCTBA, BO3MOXHO, HECKO/bKO CTapo-
MOJAHBI, HO MOYTK BCe NpaBunbHbl. YTo 6onee BamHoO, 0611t 0xBaT
ero Maen npexkpacHo BbibpaH ANA TOro, 4Tobbl NOAYHUTL Xenae-
Mblil pe3ynbTar. Bce 310 — maTemaTtiKa BbiCLero NopsajKa, u cae-
flaHa OHa MMEHHO UM.

K coxanenuto, ctateit KunnuHra nouti HUKTO He yutan. Bee um-
ranv KaptaHa u He obpallanyu BHUMAHWUA Ha peBepaHchl B agpec
KunnuHra. B KOHU e KOHLOB, OAHaKo, pabota Kunnuura Havana no-
ay4aTh JOMKHOE NpU3HaHKe. B 1900 rogy oH nonyuun npemuio Jlo-
6aueBCKOro, npucyxaaemyo KasaHckum ¢u3nKo-matematunyec-
Kum obiectsom. To 6bin BTOPOW pas, Korga npucywaanacb ata
npemus; B NepBbIi pa3s HarpamaeH 6oin Jin.

Kunnuur ymep B 1923 rogy. [laxe cerogHs ero MMs U3BeCTHO
He TaK XOPOoLWO, KaK OHO Toro 3acnyxusaet. OH Obin OAHUM W3 Be-
AMYannx Korga-nubo KMUBWIKMX matemaTukoB. Mo KpaiiHel mepe,
ero Hacneame 6eccmepTHo.



FMABA 11
Cnyxkawmii 610po naTeHToB

Hauyany ABafLaToOro CTONeTUA rpynnbl Havanu NPoABNATL cebs
K B (yHAAMeHTaNnbHOW usmKe — 061acTy 3HaHWA, KOTOPOI B
CuNy 3TOF0 NPEeACTOANo npetepneTs He MeHblUylo TpaHchopma-
LMI0, YeM Ta, Y4TO NPOM30LWINA M3-3a NOABNEHUA FPyNn B COBCTBEH-
HO maTemartuke.

B 30notoit 1905 rog YenoBek, CTaBLUKUIA 3aTeM BeAUHANLLNM
y4eHbIM CBOEro BpeMeHu, onybnuKoBan Tpu cTaTbi, KaXaan us Ko-
TOPLIA Npou3Bena NepeBopoT B OAHOM U3 pasaenos Gpusmku. OH
He 6bin B TO Bpemsa NpoeCcCMOHaNbHLIM yyeHbIM. 3a naeyamu y
Hero 6bln yHUBEPCUTET, HO HUKAKOW NpenoAaBaTeNbCKOW AONKHO:
CTW eMy NONy4uTb He yaanocb, U paboTtan oH B 610po NaTeHToB B
weenuapckom BepHe. 3Banu ero, pasymeercs, AnbbepT IiH-
WTEeNH.

Ecnu KaKoi-To oaMH YenoBeK v onuueTsopser coboi coBpe
MEHHYI0 PU3UKY, TO 3T0 INHWTENH. NA MHOTUX OH onuueTBOpPA”
eT TaK¥e U MaTeMaTUyeCcKuii reHnin, XoTa B AeicTBUTeNbHOCTN O
6bIN NPOCTO KBANMGbULUNPOBAHHLIM MaTeMaTUKOM, a He nepBo”
npoxoauem ypoBHa lanya unn KunnuHra. Tesopueckue cnocod-
HOCTW DiiHWTeAHA Newanu He B 061acTU cO3AaHUA HoBOW MaTe
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MaTUKW, @ B GeHOMEeHaNnbHO ry6oKoM MHTYNLUKM OTHOCUTENbHO
CTPYKTYPbl (U3NYECKOrO MUpa, KOTOPYIo emy yAanoch Bblpa-
3WTb, 3aMeyatenbHbIM 06pa3oM MCNONb3YA CylLecTByUYI0 Ma-
TEeMaTUKY.

Y JitHwWTENHa ObINK TaKKe BKYC M CKNOHHOCTb K NPaBUAbHON
cpunocoducr(oﬁ Touke 3peHusa. OH U3BNeKan paanKanbHbie Teopuu
13 NPOCTENWNX NPUHLMNOB, NPUYEM HanpaBNANO0 X0/ ero Mbicnei
npeAcTaBfieHne 06 n3swecTse, a He BCECTOPOHHEE 3HaHue 3Kcne-
pUMEHTA/IbHBIX thaKToB. BawHble HabnogeHus, no ero ybemae-
HWIO0, BCETAa MOXHO OT(GUNETPOBATL B HECKO/BKO KNHOUYEBbIX MPUH-
yvnoB. [lopora K UCTUHe Nponeraer 4epes Kpacory.

Hencyncnumoe MHOXECTBO CTPaHUL, U [eN0 BCe MU3HU MHO-
rMX MCcCneaoBarenein NoCBALLEHLI U3YYEHUI0 MU3HU U paboT JiiH-
wreiHa. OgHa-eMHCTBEHHAA rNaBa MepKHET B CPaBHEHWUMW C HUMMU
B OTHOLIEHMWU WUPOTHI U rYOUHbI 0XBaTa. Ho JNHIWTENH — KAtove-
Bas ¢urypa B UCTOPUU CUMMETPUM, NOTOMY 4YTO UMEHHO OH bonee
yeM KTO-1M60 Apyroit 3anycTUN LenoyKy CobbITUi, NpeBpaTMBLLNX
mateMaTuKy CUMMETpun B dyHaaMeHTanbHylo Gusmnky. A He ay-
Malo, YTO Cam IMHWTENH BOCNPUHUMAN 3TO UMEHHO TaK; ANA Hero
matematuka 6bina CnywaHKon GUsMKU — BpeMeHaMu He CIULLKOM
nocnywHown. TonbKo no3gHee, cneays HameyeHHOMY IMHLWTERHOM
NyTM 1 pa3bupancb B 3anyTaHHbLIX, Pa30bLLEeHHbIX POCTKaX, KOTO-
pble NOABMAUCH Ha 3TOM NYTW B pe3ynbraTe ero NMOHEePCKUX ycu-
i, cnegylouiee NOKONEHUE CMOMNO OLEHUTb M3ALLHLIE U rny6o-
KWe matemaTuyecKume KoHLenunm, Ha KoTopblX OCHOBbLIBANOCH CAe-
NaHHoe um.

Tak 4To Ham npeacToUT KpaTKO 06pMcoBaTh NoTpAcalouinin
B3ner K cnase 3TOr0 NaTeHTHOro CNyauiero HEBbLICOKOTO YpOB-
HA — cTporo roBops, TEXHMYECKOro IKCNepTa TpeTbero Knacca, Aa
KTOMy )e Ha ucnbiTaTensHom cpoke. Ho NOCKONbKY OH cocTaBns-
€TTonbKo yacTb Halwero pacckasa, A NPUBEAY NULIL CaMble cylie-
(TBeHHble cOBbITUA. Yenauwmm No3HaKOMUTLCA C ucyepnolBato-
Wim y BecnpucTpacTHbIM ONUCAHUEM XWU3HEHHOro nyTU JMH-
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wTeiHa cnepyeT o6patuThCA K KHUre Abpaxama leiica “l'ocnoﬂb
usowpeH...”.

M3owpeH — aa, HO, KaK OfHaXAbI 3aMeTuN JNHWTERH, He 3.
HamepeH.

JVHWTeRH, Mano WHTepecoBaBLIWIACA penurueit, nocesty,
CBOIO }M3Hb 060CHOBAHMIO TOTO MPUHLUNA, YTO BCENEHHARA NOCTy.
XWUMa 1 BepeT cebs MaTtemaTuyecku. Bo MHormx ceomx Haunboneg
3HAMEHUTBIX BbICKA3blBAHUAX OH ynomuHaeT GOXEeCTBO, HO Kay
CUMBO/ YNOPAA0YEHHOCTU BCENEHHOW, a He KaK CBePXbecTecTBey-
HOe CyLLecTBo, cyloliee CBOM HOC B Aena noackue. SMHIWTENRH He
noYuTan HUKAKoro 6ora U He NPaKTUKOBAN KaKMX-NMbO penunruos-
HbiX 06pAAO0B.

JMHWTEeNHA 4acTo BOCMPUHMUMAIOT KaK eCTeCTBEHHOr0 NpeemHu-
Ka HbloToHa. 1o JMHIWTENHA yYeHble yKe BHeCNU BKNAA B Pa3su-
THE HbIOTOHOBOW “cucTemsl Mupa” (ecny UCNoNbL30BaTh NoOA3aro-
NOBOK ero “MartemaTuyeckux Havyan HatypanbHoi punococdun”),
HO DHWTENH BblN NEePBLIM, KTO BHEC B 3TU NPeACTaBNEHUA Cylle-
CTBEHHble u3meHeHus. Hanbonee 3HauyuTenbHOEe MeCTo U3 npeg-
WecTBOBABWMX TeopeTUKOB npuHagnexut [wenmcy Knepky
MakcBenny, chopMynupoBaHHbIe KOTOPLIM YpaBHEHUS 3NeKTpo-
MarHeTu3ma nepeBefNn MarHWTHblE U INEKTPUYECKUe ABEeHNA U
B 0COBEHHOCTU cBeT B 06nacTb HbIOTOHOBCKOW HOPUCAUKLMM.
JNHWTENH nowen 3HaYuTeNbHO Aanblue, OCYLIeCTBUB HECKONbKO
pewarnux usmeHeHui. Mo MpoHun cyabbbl M3MeHeHUs, KOTO-
pble NpUBeNnN K nepecMoTpy TeOPUM rpaBUTaL MM, BO3HUKAY KaK
cnepcTBMe MaKCBENNOBCKOW TEOPUM 3NEKTPOMArHUTHbIX BOJIH —
cBeTa U ero poacTtBeHHWKOB. Eule 66nbluas mpoHua cocroana B
TOM, 4YTO (yHAAMEHTaNnbHOe CBOWCTBO 3TOi TEOPUU — BOAHOBAS
npupoaa cBeTa — Cbirpano KNKUesyo ponb, XoTa HbloToH 1 oTpy-
Lan, YTo CBET MOXET ObiTb BONHOW. BeHLOM e ABnseTcs 10 06
CTOATENLCTBO, YTO Hanbonee M3ALHbLIE IKCNEPUMEHTBI, HbIHE NC”
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(ofb3yeMble ANA AEMOHCTPaLMM BOHOBON NPUPOALI CBETa, Bbi-
(10NHNA UMEHHO HbIOTOH.

Hay4HbliA MHTEPeC K CBeTY BOCXOAMT Mo KpanHeit mepe K Apuc-
7oTento, KOTOpbIiA, Aapom uto 6bin dunocodom, 3aganca sonpo-
cOM TaKOTO TUNa, KOTOPbIA AOMKEH NOKA3aTbCA eCTECTBEHHbIM CKO-
pee y4eHbIM. Kak mbl sudum? Apuctotens NpeanofoXun, YTo, Kor-
fia Mbl CMOTPUM Ha HEKOTOPbIN 0OBEKT, 3TOT 06bEKT BO3AENCTBYET
Ha cpeay mexay coboi 1 cmoTpalLUm rnasom. (Mbl B HaluM AHM Ha-
3plBaeM 3Ty cpefy “Bo3ayx”.) a3 GUKCMpYeT 3T U3MeHeHMs B
cpene, M B pesynbrate BO3HWKAET OLUylIEHWEe 3pUTeNbHOro BOC-
NpUATUA.

B CpegHue Beka 0ObACHEHUE U3MEHUNW Ha NPOTUBOMOMOK-
Hoe. lonaranu, 4To Hall rnas UCnycKaeT HeKOToPbIe Ny4n, KoTopbie
0CBELLaloT BCe, Ha YTO Mbl CMOTPUM. He 06beKT nocbinaer B rnas
CUrHanbl, a rnas oCTaBAAEeT CieAbl N0 BCeMY 0OBEKTY.

B KOHLe KOHL,0B 6b110 0CO3HAHO, YTO Mbl BUAUM OOBEKTHI B OTPa-
EHHOM CBETE W 4TO B 0ObIYHOI MU3HWN OCHOBHBIM UCTOYHUKOM CBe-
Ta cnymuT ConHue. IKcnepuMeHTbl NoKasany, 4To CBeT Nepemellaer-
CA N0 NPAMBIM NTMHUAM, 00pa3ys nyuun. OTpameHne NPOUCXOANT, Kor-
A Ny4 OTCKAKMBaET OT HeKOTOpoI noBepxHocTH. Tak yto ConHue no-
CbiNAeT CBETOBbIE /lyYM Ha BCE, YTO He CKPLITO B TEHU KaKoro-nubo
Apyroro 06beKTa, Ny4n OTOBCIOAY OTCKAKMBAIOT, NpUYEeM HEKOTopble
W3 HUX nonaaartoT B a3 Habnoaatens, v rnas nofyyaer CUrHan ¢ co-
OTBETCTBYlOULE CTOPOHbI, MO3r obpabatbiBaeT NocTynaiowyo 13
rnasa nHopmaumio, U Mbl BUAUM TO, OT HEro oTpasunca yq.

OCHOBHOI1 BONPOC COCTOAN B TOM, YTO e Takoe cseT. CBeT 06-
Napaet papom MHTpUrylowmx cBoncTe. OH He TONbKO OTpaMmaercs;
OH MOXeT ele ¥ NPeNOMAATLCA — BHE3AMHO U3MEHATb Hanpasne-
HWe Ha rpaHuue ABYX PasnuUyHbIX Cpea, Hanpumep BO3Ayxa U BO-
Abl. UmeHHO No3TOMY Nanka, onyuieHHas B Npya, BbIFAANUT U3N0-
MaHHOM; Ha 3TOM e 0CHOBaHa paboTa NNH3bI.

Ho euie 6onee nHTpurylowmMm oKkassisaetcs asneHue audpak-
Unn. B 1664 roay yueHblit U BCeCTOpoHHe 06 pa3oBaHHbIN YenoBek
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Po6ept YK, He pa3 3a CBOI Kapbepy UMEBLUINA CTONKHOBEHUs
HbIOTOHOM, OTKPbIAI, YTO €C/IU NOMECTUTb IMH3Y CBEPXY HA NNOCKQge
3epKano, T0 Npy B3rNAAe Yepe3 NNH3Y BUAHbI TOHKME KOHLEHTpy.
YyecKue UBEeTHble KonbLa.

ITW KonblLa U3BECTHbI Cenyac Kak HbloTOHOBbLI KONbLa, notomy
4yT0 HbIOTOH NEpBLIM NPOaHanu3npoBan Ux BO3HUKHoBeHUe. Cerg.
AHA 3TOT ONbIT CYUTAETCA ACHOW AEMOHCTpaLueit Toro dakra, yrg
CBET — 370 BONIHA: KONbLA BO3HMKAIOT B pe3ynsrate UHTepdepey.
UMK 13-33 TOTO, YTO BOJIHbI NPU HANOXEHUU OfHA Ha APYrYI0 uny
racaT, UM He racaT apyr Apyra. Ho HbtoToH He Bepun, 4YTO CBet —
BOAHA. OCKONbKY CBET PacnpoCTPaHAETCA MO NPAMBIM NUHNAM,
OH nonaran, 4to 370 AOMKeH 6biTb NoTOK Yactuy. CornacHo erg
“OnTuKe”, 3aKOHYeHHON B 1705 roay, “CBeT coctaBneH U3 mefp.
Yanwmnx YyacTul, UAn KOpNycKkyn, UCNyCKaembiX CBETAWMNMUCS Te-
namu”, B pamKax Teopun 4acTul, oTpameHne 06bACHANOCL O4YeHb
NPOCTO: YacTMLa OTCKaKuBaeT npu yaape ob (otpamatoiyto) no-
BEPXHOCTb. B 3T0OI TeOpuUM BO3HUKAW TPYAHOCTU C OOBACHEHUeM
NpenomneHuns, u oHa, No CyWecTsy, paccoinanacb, Korga 4eno ao-
Wno Ao Andpaxunu.

Pa3mblLUNAA O TOM, YTO e MOXET 3aCTaBUTb CBETOBbLIE NY4H
N3MEHATb HanpasneHue, HbIOTOH peLmnn, 4To KopeHb Npobaems
Jo/KeH ObITh He B cBeTe, @ B cpeAe. ITO NPUBENO ero K npeano-
NOXEHUIO 0 CYLLeCTBOBAHUKN HeKoeit “3dupHoM cpeabl”, KoTopas
nepeaaer KonebaHua 6sicmpee, Yem ceem. OH ybegun ceba, 4To
n3nyyeHue Tenna NOATBEPHAAET HaAUUMe ITUX KonebaHui, no-
TOMY 4TO, COFNAcHO ero HabnwaeHWAM, TENNOBOe M3nyyeHue
NPOXOAWUT Yepes NycToTy. B nycTote A0MKHO 6bITh HeyTo, YTO NE-
PEHOCUT TEeNNO W Bbi3blBaeT NpesomneHne u audpaxuuto. Hoto-
TOH nucan:

“Pa3Be Tenno nepepaetcs w3 Tennoit KomHarsl yepes MNycroty He

3a cueT Bubpauuit Hekotopoii 6onee ToHKoi Cpepel, Yem Bo3ay*
ocTaioLencs B fycrote nocne yaaneHua Bosgyxa? U He apnaerch

| U3H CTioAPT | NCTUHA U KPACOTA |



{ 271

av 31a Cpepa 1o camow, B KoTopoi CBET NPenomnseTcs u otpa-
WaeTca v nocpeacTsom Bubpauyuit kotopoit CBeT nepeaaet Tenno
Tenam, a Takxe nerko npetepnesaet OTpayeHune 1 Nerko nepeHo-
cutea?”

yutan 3TV CNOBa, A He MOTYy He BCMOMHWUTb moero apyra Teppu
[ipaTyeTra, HanuCcaBLero yenbil PAA KHUT, AEUCTBAE KOTOPbIX
nponcxoant B Mnockom Mupe, npeacrasnstouiem co6oii napo-
avio Ha Halw mup. C NOMOLLbI0 MACChI HACENSIOWMNX ero pa3Hoo6-
pa3HbiX BonWebHNKOB, BEAbM, TPONNE, THOMOB U NtoAeii MNpart-
yeTT NOATPYHWBAET Hapj 4enosedeckumu cnaboctamu. Ceet B
finockom Mupe pacnpocTpaHAeTca NPUMEPHO CO CKOPOCTbIO 3BY-
Ha — UMEHHO N0 3TOW NPUYUHE MOXKHO BUAETb, KaK NMPU BOCXOAe
conHua ceet uget yepes nonsa. Ceety HeobxoaMMa ¥ NPOTUBONO-
NIO¥HaA, AONONHAIOULAA ero CTOPOHa — TeMHOTa (NpaKTuyecKu
gce B lnockom Mupe peann3oBaHO B KOHKPETHOM BonjioLie-
HWW), NpUYeM TeMHOTa, MOHATHO, pacnpocTpaHaerca BbicTpee
csera, MO0 AOMKHA e OHa ycneTb yoparthca y Hero ¢ goporu. Bee
3TO NONHOCTHIO OCMbICNEHHO, AaXe B NPUMEHEHUU K HaLLEMY MU-
Py, €CAN He CYMTaTb TOFO OrOPYUTENbHOrO akTa, YTo HUYTO U3
3TOr0 He BEPHO.

HbloToHOBa TeopuA cBeTa CTpajaeT OT TOMO e HepocTaTka.
HbloTOH BOBCE He roBOpUA 3aBeOMbIX FYNOCTEN; ero TeOpUA, Ka-
3anocb, OTBEYana Ha Lenblil pag BamHbIX BonpocoB. K coxane-
HUI0, 3TV OTBETbI OCHOBLIBANUCHL Ha PyHAAMEHTaNbHOM HEAOMNOHM-
MaHuu: oH nonarasn, YTo TENAOBOE U3NYYEHUE U CBeT — 3TO ABa
PasHbix saeneHusa. OH cyuTan, 4to, KOraa CBET NajaeT Ha NnoBepx-
HOCTb, OH BO36yAaeT Tennosble KonebaHua. OHM ABNAIOTCA pas-
HOBUAHOCTLIO TeX KonebaHuin, KOTopbIe, NO ero MHEHUIO, NPUBOAAT
KNpenomnennio n gudpakumm ceeta.

Takum 06pa3om BO3HMKNA KOHUENUUA “CBETOHOCHOTO 3u-
Pa”, oKasaswasca HeoGblvaliHO CTOMKON. [leNcTBUTENBHO, KOMAA
N034Hee BLIACHUAOCH, YTO CBET — 3TO BOMHA, (NP OKA3ANCA KAK
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pas nogxofsllei cpeaoi, 4tobbl B Hell 3Ta BONHA pacnpocTpansy.
nack. (Mbl Tenepb nonaraem, 4To CBET — 3TO He BONHA U He Yacyy,.
1a, @ HeYTo, YTO COAEPXUT B Cebe 3NeMeHTbI 1 TOTO U APYroro, Hy
A 3aberaio Bnepea.)

YTo e, OAHAKO, NpefcTaBnan coboii 3ot 3up? HbtoToH Ha
3Ty TeMY BbICKA3anCA C MaKCMManbHOW OTKPOBEHHOCTbIO: “f e
3Hato, yem sBnaetca Ibup”. OH paccyxaan Takum obpasom: ec.
N1 3Up TaKKe COCTOUT U3 YACTML, TO OHU AOMKHbI BbITb HamMKg.
ro MeHblUe W nerye, 4em 4acTULbl BO3AyXa U AaXe 4acTULbl Cge.
Ta — NO CyWwecTBy, N0 TOM NpUYMHE, BNONHE B Ayxe MnocKoro My.
pa, Y4TO OHW JOMKHbI 06naAaTb cnocobHOCTLIO yOPaThCA Y CBeTa ¢
aoporn. “YpespblyariHan ManocTb 3TUX Yactuy, — roBopuT Heip-
TOH 06 3chnpe, — MOXKET AaBaTb BKNAA B 3HAYUTENbHYIO Benuyy-
Hy TOW CUNbl, U3-3a KOTOPOW AaHHble YacTuubl moryt usberars
CTONKHOBEHWIA ApYr C APYTOM W 3a cyeT 3Toro obpasosatb Cpegy,
HaMHOro npeBocxoasllyto Bo3ayx no paspemeHHOCTU U ynpyroc-
T, @ BCNeACTBME TOrO OKa3biBaloLLyl0 HAMHOTO MEHbLUee COomnpo-
TUBNEHWE ABMIKEHUIO YacTul, a TakKe Heusmepumo 60nblYyio
CNoCcoBHOCTb OKa3biBaTbh AaBNEeHUE Ha KPYMHble Tena Npu CBoem
paclwmpexnun”.

Ewe po Toro, B “Tpakrtate 0 CBete”, HanucaHHOM B 1678 rofy,
ronnaHAackuin ousnk Xpuctmad loreHc npeanoXun apyryto Teo-
puvi0: CBET — 3TO BONHA. JTa TEOPUA YeTHO 0OBACHANE OTPAKEHME,
npenomaeHne U AUdpaKymio, BeAb Te e ABNEHUA MOXHO Habnlo-
Aatb, Hanpumep, € BOAHamMu Ha Boge. Iup Urpan ans ceerta Ty Xe
ponb, 4TO BOAA — ANA BOJH B OKeaHe, T. €. pONb TOr0, YTO OCTaeT
CA, Korfa BonHa npouwna. Ho HblTOH cyen HyXHbIM Ha 3TO BO3pa-
3uTb. CNOp NPUHAN KPailHe 3anyTaHHbIi XapaKTep, NOCKoNbKy 062
yY€eHbIX MyXa Aenanu HesepHble AONYyLUIeHUA O Npupoae 0HCYH:
AaBLWMUXCA BOJH.

Bce n3meHunoch, Koraa B Aeno Bmewanca Makcsenn. M OH
CTOAN Ha nneyax elle OAHOTO ruraHTa.
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JNeKTpUYecKne Harpesatenu, oceelleHue, paano, TenesnaeHue,
KyXOHHbIE KOMBAiiHbI, MUKPOBONHOBbIE NEYU, XONOAUNBHUKM, Nbl-
ecoCbl N 6eCKOHEYHOEe KONMYECTBO NPOMbILLNEHHbIX MALWH 1 Me-
xaHWU3MOB — BCe 3TO BO3HUKNO 6naroaaps OTKPLITUAM OfIHOTO Ye-
noseka — Maikna ®apanes. ®apagen poaunca B 1791 rogy B
HbloWHITOH batc B npeamecTbe JIoHAOHa (HbiHe — CNOH 1 3aMOK).
OH 6b11 CbIHOM Ky3Hela U AOCTUT BbICOKOTO NONOKEHUA B HayKe B
BUKTOPUAHCKyto 3noxy. OTel ero 6bin caHAemMaHWaHLemM — YneHOM
HebOoNbLWOW NPOTECTAHTCKOW CEKTHI.

B 1805 roay ®apageit ctan NOMOWHWKOM NepenneTinka u
NPUHANCA NPOBOANTb HayuYHble ONbITk, B 0COBEHHOCTN MO XMMUN.
Ero MHTEPEC K HayKe 3aMeTHO BO3POC, KOraa B 1810 rofy OH BCTY-
nun B ropoackoe ®unococckoe obuiecTeo, NpeacTaBAsBLIee CO-
gon rpynny monoabix ntoaen, cobUPaBWNXCA C LENbio NOroBo-
puTb 0 HayKe. B 1812 rofy emy foctanu npurnaileHne Ha 3akio-
yuTenbHble nekuuun, Kotopele yutan B Koponesckom WHcTutyTe
camblil KPYNHbIA BpuTaHcKuii xumuk cap MPmdpu A3su. Bekope
nocne Toro oH o6partunca K [13Bu Ha npeameT paboTbl; OH nony-
4un ayaMeHLMIo, HO BaKaHCUUM B HanMumMm He b6bino. OaHaKo no-
cne Toro, KaK accucrexTa [13su, NOMOraBLUErO eMy B XUMUYECKOW
naboparopuu, yBonuAKM 3a 3aTeAHHYI0 UM APaKy, MeCTo AOCTa-
noce Papageto.

C 1813 no 1815 roabl Papaaen e3gun no Espone ¢ 13su u ero
¥eHol. HanoneoH ycnen Bbigatb [13BM Nacnopt, B KOTOPbIA Gbin
BMnNCaH KamepauHep, Tak yto Papagelo NpUWNOCh NPUHATL 3TY
ponb. OnpepeneHHoe HECNOKOWCTBO emy AOCTaBNAN TOT (haKT, YTo
WeHa [13su [KeiH BOCMpUHUMaAna 3Ty AOMKHOCTb GyKBanbHO W
Tpebosana, uto6bl OH BLINOAHAN 06A3aHHOCTY ee cayrn. B 1821 ro-
Ay cyabba nosepHynach K ®apageto NULOM: €ro NoBbICUAW, U OH
HeHuncs Ha Cape BapHapga, AoYepu BUAHOTO caHAeMaHnaHua. bo-
Nee Toro, ero uccnefo0BaHMA NO INEKTPUYECTBY U MarHeTU3My Ha-
4ann npuHocuTh MHTEpecHble pesynbrathl. Paseusan 6onee pak-
HWe nccneposanua aaTcKoro yyeHoro XaHca Jpcreaa, Papaaeit ot-
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KPbIfl, 4TO 3NEKTPUYECTBO, NPOTEKaKLlee Yepe3 BUTOK NPOBONoky,
861131 marHuTa, cosaaet cuny’. Ha aTom ocHoBaHa paota 3ney.
puYecKoro ABurarens.

VIHTEHCMBHOCTbL ero nccneoBaHNin HECKONLKO YMEHbIIUAACK g
CVNY CBANUBLUMXCA Ha HErO aAMUHUCTPATUBHbLIX U NpenojaBarens.
CKUX 06A3aHHOCTEN, XOTA B TOM 6bINa 1 NONOKUTENbHAA CTOPOH3:
B 1826 rogy OH OpraH13oBan YteHne Be4ePHUX NEKLUA NO Hayke,
a TaKkxke yupeann PoXAECTBEHCKME NEKUUKN ANA MONOAEXN; U Te
ApYyrue NpoaomKatoTca M NOHbIHe. B Hawm AHW PomaecTBEHCKue
NeKuMM nepeparot no TenesuAeHUo, KOTopoe camo no cebe co.
cTaBnfer elle ofHO Gnaro, B KOHEYHOM CyeTe CTaBliee BO3MOM-
HbiM 6narofaps oTKpbiTuam ®apagen. B 1831 rogy, BepHYBLUNCH K
CBOWMM OMbITaM, OH OTKPbLT 31EKTPOMArHUTHYI0 MHAYKLMWIO. ITO OT-
KpbITUE M3MEHUNO NPOMbIWAEHHbIN NaHAwadT AeBATHaAWaToro
CTONETUA, NOTOMY YTO NPUBENO K CO3aHMNIO INEKTPUYECKUX TPAHC-
(hopmaTopoB v reHepaTopoB. IKCNepuMeHTbl npueenn Papagesn k
BbIBOAY, YTO 3N1E€KTPUYECTBO JOMKHO BbiTb HE NOUAOM, KaK 310
TOrAa CYMTaNOCh, @ HEKOTOPOW CUNOW, LEWCTBYIOLLEN MEXAY YacCTU-
Lamu matepuu.

M3BeCTHOCTbL B HayKe, KaK NpPaBMNo, CONPAXKEHA C YECTbIO 3a-
HATUA KAKON-NNMBO aAMUHNCTPATUBHON AOMKHOCTA, YTO HEMEAEH-
HO yBUMBaET Ty Camyto Hay4HYH aKTUBHOCTb, MPU3HAHMEM KOTOPO
3Ta AOMKHOCTb M ABUNach. Papagen ctan Hay4HbIM COBETHUKOM B
TpuHUT Xayc, OCHOBHOI 3aiayeil KoToporo 6bino cneauts 3a be-
30MacHOCTbIO BPUTAHCKUX MOPCKUX NyTeit Ans cyaoxoactsa. OH

1 B 3700t hpase HEPa3LeNMMO N HEPA3NNYMMO COEANHEHBI ABA DYHAAMEHTaNbHBIX HaK:
Ta. 1. JPCTeA OTKPbIA, YTO INEKTPUYECKNIA TOK, BbIPAKAACL COBPEMEHHbIM A3bIKOM, CO°
3aaeT mMarHuTHoe none. 2. OCHOBHOe “3IneKTpomarHutHoe” poctvenune Papagen —
OTKpbITUE B HEKOTOPOM poje o6patHoro atddekra: Npu usMeHeHUY NOToKa MarHuTHO:
ro NoAs, NPOHWU3bIBAIOWLEro 3aMKHYTbI KOHTYP, B 3TOM KOHTYPe BO3HUKAET INeKTpUYE"
CKWM TOK. JTO ABNEHME HA3bIBAETCA 3NEKTPOMArHUTHON MHAYKUMeN; ero “aBoiicTBeH”
HbIi1” BAPUAHT COCTOMT B TOM, YTO BUTOK C NepPemeHHbIM TOKOM ucnbiTbiBaer cuay 0
CTOPOHbI MarHUTHOTO MOAA, YTO M COCTaBAAET MPWUHLUKMN paboTsl 3nexTpopsurarens:
(Mpumevy. nepes.)
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n3o6pen Hosyio, 6onee 3hheKTUBHYIO MACNAHYIO Namny, KOTopas
pasana 6onee ApKUii cBer.

B 1840 rofy oH CTan cTapocToi B CaHAEMaHNaHCKO CceKTe, HO
3A0POBbE €ro Ha4ano yxyawarsca. B 1858 rogy emy npeaocrasunu
gecnnatHoe nNpoxuBaHue B ObiBLIEM KOPONEBCKOM ABOpLe Xamn-
1oH Kopt — “Kpace u lTopgoctn” lenpuxa VIII.

®apageii ymep B 1867 rosy 1 NOXOPOHEH Ha Knaabuiue Xaiirenr.

M3obpeTeHun Papases NpousBeny PeBONIOLMI0 B BAKTOPUAHCKOM
MUPE, HO (BbITb MOXeT, 13-3a OTCYTCTBUA AOMKHOTO HAYanbHOro
obpasoBaHusn) ®apapeit 6bin He cuneH B Teopum, U ero o6bACHe-
HUA W300peTeHnit OCHOBLIBANUCb Ha 3a6aBHbIX MEXaHWYECKUX
aHanoruax. B 1831 rogy — B roa, korga ®apagen oTKpbIA, KaK npe-
BPaTUTb MarHeTM3M B 3N1€KTPUYECTBO — B CEMbe WWOTNAHACKOTO
jopucTa poAMACA CblH (KaK OKasanocb, efMHCTBEHHbI). HOpuct
rnaBHbIM 06Pa3oM MHTEPECOBaANCA ynpaBneHMem CBOUMU 3eMeb-
HbIMU BNafeHNAMMU, OAHAKO e A0CTaTOMHO CePbe3HO OTHeCCH K
obpasoBanuio monogoro Jxenmcu, opuunanbHO U3BECTHOMO KaK
Denmc Knepk Makcsenn.

[enmen Bbin CMbILLNEHBIM MabYMKOM, KOTOPOrO 3aHUManu
mexaHu3mbl. “Kak 3107 — NOCTOAHHO cnpawuBan oH. — Kak oHo
Takoe fgenaet?” pyrum sonpocom 6bin “Kakas ot 3toro nons3a?”
Ero otew, pasgenaswnin nogo6HbIe NPUCTPACTUS, U30 BCEX CUA CTa-
pancsa patb o6bAcHeHue. M ecnu 310 06bACHEHWE He BNOAHE YA0B-
netBopsano [xeiimcu, TO OH 3afaBan AONOMHUTENbHbLIA BONPOC:
“Kakas umerHo ot 310r0 NONb3a?”

Martb [pxeiimca ymepna ot paka, Korja ManbyuKy 6bino 4eBATh;
noteps c6nm3mna otua v cbiHa. ManbyuKa oTaanu B AMHOYPrCKyo
Akagemuio, KoTopas CneLManu3upoBanach N0 KNacCUYeCKUM AUC-
Unnnunam u rae ot ydeHnKoB Tpeb60oBanoCh BbiTb aKKypaTHLIMU U
NOATAHYTLIMM, XOPOLLUO 3HATb CTAHAAPTHLIE NPEAMETHI U HU B KOEM
Chyyae He No3BONATL cebe HUKAKMX OPUTMHANbHLIX MbICAEl, NOTO-
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My YTO TaKoBble Hapylann poBHoOe TedeHne obpa3oBaTeNbHorg
npouecca. [enmcu He BNONHE COOTBETCTBOBAS MOXENAHUAM yyy,.
TeNen; He NOMOINO Aaxe To, YTO ero OTel, OAEPHUMbBIA naeej;
NPaKTUYHOCTU, NpUAYMan CbiHy creuuanbHbie ofexay u obysy,
BKNOYaA cbopUaTyto TYHUKY, YKpaLeHHyto TecbMoii. [leTh Npo3sa.
v xenmca flypaneit. Ho [pxeiimc otnamyanca ynopctBom v Ao6up.
A yBaMeHuA K cebe, XoTb 1 NPOAOMKAN NOPON BbI3bIBATb Hego-
yMeHMWe y CBOUX CBEPCTHUKOB.

Mo KpanHei mepe OfHO B WKONE NONOKUTENLHO NOBAUANO Ha
[keiimca: y Hero BO3HWK nHTEpec K matematuke. B nucobme k oryy
OH coobuwaer, uTo cAenan “retpa 3Ap, AOAEKA 3AP U elle ABa Apy-
rMx 34pa, KOTopble A TOYHO He 3Hal KaK HasbiBatoTca”. (Hapo no-
narartb, OKTa U MKoca.) K 14 roaam oH nony4nn Npemuio 3a He3asu-
cMumoe u3obpeTeHne ONPeAeNeHHOro Knacca MmaremMatuyecKux
KPUBbIX, U3BECTHbLIX KaK [leKapToBbl OBafbl — N0 UMEHU UX NepBo-
oTKpbiBaTena [ekaprta. Ero cratblo npoynu Ha 3acefaHun JAuH-
6yprckoro Koponesckoro O6uiecrsa.

[Jwenmc, Kpome TOro, NUCan CTUXWU, HO MaTemMaTnyecKune Cno-
cobHOCTU BCe e npesanuposanu. B Bo3pacre 16 neT OH NOCTynun
B DAMHOYPrCKUA YHUBEPCUTET, @ NOTOM NPOAOMKMA 0byyeHue B
KembpuaKckom yHuBepcuTeTe — nydlieM yHuBepcutete B bpura-
HWUW B TOM, YTO Kacanocb MareMartuku. Ynnosaim XOonKUHC, rotoBuB-
LUK ero K 3K3ameHam, rosopua, 4to eiAmc 6bin “cambim HeobbIK-
HOBEHHbIM YeN0BEKOM U3 BCEX, KOTO MHE A0BOAMNOCH BCTpEYaTh”.

[Jxenmc nonyumn aunnom n octanca B Kembpuake B acnmpaHty-
pe, 3aHUManACb ONbITaMMU CO CBETOM. Tam OH mpouuTan “Ixcnepw-
MeHTanbHble uccnegoBaHna” ®apagen v Havan M3ydatb 3neKTpuYe:
cTBo. Ecnm otbpocutb Bce Noapo6HOCTY, TO B KOHLLE KOHLLOB OH B34/
(apageeBbl MexaHMYecKne MOAENN INEKTPOMATHUTHBIX ABNEHNN ¥
K 1864 rogy oTUNLTPOBAN UX B CUCTEMY U3 YeTbipex matemaTnyec:
KWUX 3aKOHOB. (B npumeHaBWMXCA Toraa 0603HaYeHMAX nUx uncio
66110 6oNbLUE YeTbipeX, HO B UCMONb3yeMbIX B HaLLW AHN BEKTOPHDIX
o603HaueHnsx ux Yetbipe. ECTb BapuaHTs hopmanusma, B kotopblX
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éce CBOAMTCA K OAHO opmyne.) ITU 3aKOHbI ONUCHIBAKOT 3NEKTPU-
4eCTBO M MarHeTU3m B TEPMUHAX ABYX “Nonen” — 3NeKTPUYECcKOro 1
MarHUTHOTO, — KOTOPbIE MPOHM3bIBAIOT BCE NPOCTPAHCTBO. 3TV nons
OMUCLIBAIOT HE NPOCTO UHTEHCUBHOCTbL 3NEKTPUYECTBA UAWN MarHe-
TM3Ma B Ka¥101 KOHKPETHOW TOYKe, HO U UX HanpaBieHuA.

YeTbipe ypaBHEHUA UMEIOT NPOCTON PU3NYECKUiA cmbicn. [Ba
3 HWX TOBOPAT HAM, YTO 3NEKTPUYECTBO U MarHeTU3M HeNb3A HU
€03AaTb, HN YHUUTOXUTb. TpeTbe ONUCbIBAET, KaK U3MeHseecs
BO BPEMEHUN MarH1THOe nose Co3AaeT OKpyXaloljee aneKTpuyec-
Koe none; 370 ypaBHeHWe B MatemMaTMyeCcKoM BUfe BONIOWaeT o1-
kpbiTne HAyKuMn ®apajeem. YetsepToe onucbiBaeT, KaK U3me-
HAKOLeeCA BO BPEMEHU 3jIeKTpUYecKoe none BO3AencTByeT Ha
OKpy)Xalolee marHutHoe none. [laxe 6yay4u npocTo BbipameHsl B
CN0Bax, 3TV YpPaBHEHUA He NULLEHbl N3ALLeCTBa.

Mpoctble matemarnyeckve AeNCTBUA C YETbIPbMA YpaBHEHUAMM
MakcBenna noarsepannu 1o, yto Makcsenn ye AaBHO Nogo3pesan:
CBET NpeAcTaBnAeT 060 3NEeKTPOMArHUTHYIO BOAHY — pacnpocTpa-
HAOULEeCA BO3MYLLEHWNE INEKTPUYECKOTO U MarHUTHOTO NOAeN.

MarematyecKas npuymMHa coCTonna B TOM, YTO U3 ypaBHEHUN
MakcBenna nerko cnepyert HeUTo, YTO KawAblil MaTeMaTuUK pacnos-
HaeT B OAHO MrHOBEHMWe: “BONHOBOE ypaBHeHMe”, KOTOpoe, KaK
NnoAcKasbiBaeT ero HasBaHWe, ONWCbIBAeT pacnpocTpaHeHue
Bonn', YpaBHeHns MaKkcBenna AaloT U NpeAcKasaHne OTHOCUTENb-
HO CKOPOCTU 3TUX BOMH — OHW JOMKHbI PAaCMPOCTPAHATLCA CO CHO-
poctbio cBeTa.

Ana “uctopum cuMMeTpun” HebesbiHTepeceH ToT hakT, uto, korga Makcsenn chopmy-
MPOBan Ha maTeMaTNyeCKOM A3bIKE BCe U3BECTHbIE K TOMY BpEMEHM 3KCNepUMeHTab-
Hble cBefieHmA 06 IneKTpUYECTBE M MarHeTU3Me, NONYYeHHbIe YPaBHEHWUA OKa3anuch
8Hympenre npomusopeyussIMU — U3 HUX CNeA0BaN0 HeyTo TUNa “paBeHcTBa” 1 = O.
PyKOBOACTBVHCb BHyTpeHHel cumMmeTpuei ypasHeHuid, Makcsenn “pykamu” fobasun
8 0AIHO 13 HYX JONOAHUTENbHOE CAAraemoe, Tak YTo ypaBHeHUA cTanu Gonee cUMmer-
PUYHbIMM, @ BMECTO NPOTUBOPEYMBOTO PABEHCTBA U3 HUX MONYYANOCh BONHOBOE ypas-
Netue. (Mpumey. nepes.)
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TonbKO OAHa Bellb pacnNpOCTPAHAETCA CO CKOPOCTLIO CBETa,

B Te AHM CYNTANOCh, YTO BOMHBI HEMPEMEHHO AOMKHBI Gy
BONHamMu 8 Yem-Hubyap. TpeboBanack cpeaa, 4Tobbl X Nepeyq.
CUTb; BONHBI TOTA@ OKa3biBaNUCh KonebaHMAMN TaKoii cpeabl. Oy,
BWAHOIA CpeAoii ANA CBeTOBbIX BOAH Bbin 3cmp. MatemaTuka rog.
pUT, 4TO CBETOBbIE BO/HbI JOMKHLI COBEplWaTh KonebaHua B wa.
npasfieHNW NOA NPAMbBIM YINOM K HanpaBNeHWIo CBOEro pacnpocr.
paHeHus. 310 06bACHAET rybokue 3aTpyaHeHUA HbloToHa u figj;.
reHca: OHW cumMTany, 4to KonebaHua NPOUCXOAAT BAONb HaNpasse.
HUA pacnpoCTpaHeHNA BOMHbI.

113 Teopumn cnegoBano u elle OfHO NpeacKasaHune: AnnHa soj-
Hbl NEKTPOMArHUTHOTO U3NIYYEeHUA — PACCTOAHME OT OHOMN BOMHp
A0 Apyroit — morna 6biTb N060i. [JMHA CBETOBOW BOMHBI Ype3gp-
YyanHO Mana, Ho JOMKHbI CYLLeCTBOBATb 3/1eKTPOMarHUTHbIE BOJIH|
€ HamHoro Gonblueit ANUHOIA. Teopys OKaszanack JOCTATOYHO XOPO-
Wwa Ana Toro, Yto6bI NOATONKHYTL [eHpuXa lepua K CO3AaHMI0 Takux
BOJIH, Ha3blBaemblx HblHe pafnoBonHamu. Bckope scne 3a tem [y-
nbenbmo MapKoHW NpaKTUYeCcKn peanvu3oBan nepeaaryuk u npu-
E€MHUK — U Mbl BHE3aNHO Hayanu pasroBapuBatb ApPYr C APYrom,
NpaKTUYeCKU MIHOBEHHO 0BMeHUBaACh MHdOPMaLMeit ¢ NloBbIMK
TOYKamm nnaHetbl. CeroaHa Mol TeM e cnocobom nocbinaem nso-
BpaweHus, Habnogaem 3a HeGOM C NOMOLLbIO PafapoB, a TaKKe
onpegensem MecTononoXeHWe ¢ NOMOLLbIO cUcTeMbl rN06anbHOO
MO3ULMOHUPOBAHUA.

K coxaneHuto, KoHuenuua 3cdupa He Buina csobopHa OT
npobnem. Ecan adup cywectsyer, T0 3emns, Bpalanch BOKPY!
ConHua, AOMKHA ABWUraThCA: M OTHOCUTENbHO 3¢dupa. Torad
AOMKHA MMETbCA BO3MOXKHOCTb HabN0AaTh 3TO ABMIKEHNE IKC
NepUMEHTanbHO — MHaye OT CamMoi KoHuenuuu 3dupa npH
wnock 6bl OTKA3aTbCA KaK OT He cornacyloujeiica ¢ aKcnepw
MEHTOM.

PeweHune 370/ Npobiembl NOAHOCTbIO U3MEHMNO 0BANK ]l
3UKMN.
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fleTom 1876 rona B tdupme W3pasns u Jleun, ynpaBnaemoin asyms
foprosLamu-espesmu B ropoae Ynbm B KOponescTBe Bioptembepr,
0ABWICA HOBbI naptHep fepmaH JiiHwTenH. B monogoctu lep-
maH BbKa3blBan 3HauyuTenbHble CNOCOBHOCTA K Matematike, HO
er0 POAUTENM He MO N03BONUTL CeBe OTNPaBuTh CbiHa B YHU-
gepcuTeT. Tenepb OH cTan naptHepom B hUpMe, NPOAABABLUEN Ne-
pMHbI.

B aBrycte [epmaH ®eHunca Ha MaynuHe Kox 13 KanHwTaackon
CMHArorn, N CembA B KOHLLe KOHLO0B ocena Ha baHxod-wrpacce —
BoK3aNnbHOM ynuue. MeHee BOCbMU MecALEB CNYCTA Ha CBET No-
aBUNCA WX NepBblii pebeHoK. CornacHo CBUAETENLCTBY O POXAe-
AUy, “pebeHOK MYMCKOro nona, nonyymswuii Ma Anbbeprt, Gbin
poXAeH B Ynbme, B fome [[epmaHal, ero xeHon MaynuHon DiiH-
wTeiH, ypoxaeHHon Kox, nyaneiickoro BepoucnoseaaHuna”. MNatb
net cnycta poaunacsk cectpa Anbbepra Mapus; 6par u cectpa 6bi-
M CUABHO NPYBA3aHbI APYT K ApYrY.

Poputenn Anbbeprta 6bin AOCTATOMHO PABHOAYLIHbLI K CBOEW
penuruv 1 ctapanncb MHTErpupoBaTbCA B KYALTYPHYIO Cpefy cTpa-
Hbl, rAe Xuau. B To Bpema MHOre Hemelkue espeun Bbinu “accu-
MUAALMOHUCTAMU” — OHU CTPEMUAUCHL HE NOAYEpPKMBATL CBOW
KYNBETYpHble TPAAWULUM M TaKum 0Opa3om HanaxuBaTb Xopoliuve
B3aMMOOTHOLIEHNA C NpeacTaBuUTeNaMU ApYyrux Bepoucnosefa-
HUI. WimeHa, KoTopble Tepmad 1 MaynuHa u3bpanu ana cBOUX
AeTten, He GbINM TPAAULMOHHO €BPENCKUMM, XOTA PoaUTENU W
yTBepxaanu, uto Anbbepra Ha3Banu “s yectb” ero Aeaa ABpaama.
Bonpocsi pennrun Heuacto obeywpaanuce B gome fepmata, 1 iiH-

. WTeiiHbl He cobn0AaNnM TPAAULIMOHHBLIX €BPENCKUX PUTYanos.

Bocnomunnanua Mapuu o petctee, onybanKoBaHHbie B
1924 rogy, cnymar 0CHOBHbIM UCTOYHUKOM UHGDOPMALIUN O PAHHUX
fopax wu3nu 1 anyHocT Anbbepra. oxoxe, YTO NPU POXAEHUM
OH Ucnyran cBolo maTh TeM, YTO 3aTbINOK ero 6k CTPaHHO yrNoBa-
TBIM 1 HeoBbIYHO GonbLLMM. “CAUWKOM TAXEeNbI! CIMLIKOM TAKe-
Mbiil» — BCKpUyana oHa, Brnepsble yBuaes ceoero pebeHka. Manb-
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YMK AONTOE BPEMS HE MOT HayaTb FOBOPUTb, U POAUTENN CTanu Bee.
pbe3 onacarbCA, YTO OH OKAWETCA YMCTBEHHO HEMONHOLEHHby,
OaHaKo B fencTBUTENbHOCTM AnbGepT NPOCTO XOTen CHavana Ha.
YUYUTbCA AenaTb 370 0CO3HAHHO. [o3aHee OH ynoMuUHanN, 4to Hayap
roBOPWUTb TONbKO TOFAA, KOTAA eMy CTanu NoABNACTHLI 3aKOHYey.
Hble npeanoxeHns. OH NPOroBapnBan ux B yMe, W TONbKO NoTowm,
ybeanBLUNCD, Y4TO BCE CI0BA NPaBUNbHbIE, NPOU3HOCUA BCAYX.

Matb Anbbepra 3amevarenbHo Mrpana Ha nuaHuHo. Mexgy
WecTu- v TpUHaauaTMneTHUM Bo3pactom AnbbepTy AaBan ypoku
CKpUNKK yunTensb no damunuu Wmuna. Bapocnblii INHWTERH 060-
Man urpatb Ha CKpUNKe, HO B [J€TCTBE 3TW 3aHATUA HABOAUNU Ha
HEro TOCKy.

Korpa nepuHHbIt 6u3Hec nonHyn, fepmaH BMecTe CO CBoum
Hpatom FIKO6OM pelnn 3aHATLCA ra3o- u BofocHabweHneM. ko6
Obin MHKEHEPOM W npeanpuHumarenem, u 6partba AHWTENHbI
CMeno B3AnUCb 3a HoBoe Aeno. 3arem ko6 pewmn pacwmputs
On3Hec 3a CYeT INEKTPUYeCTBa — €ro NpuBneKana He opraHu3a-
UMA 3NeKTpOCHabXeHMA, HO NPou3BOACTBO 0BopyaoBaHWA Ans
3aneKTpocTaHuuit. Komnauua 6bina opuuManbHO CO34aHa B
1885 rogy npv uHaHCOBOM noaaepxKe otua MaynuHbl u Apyrux
YNeHoB ceMbW, U BpaTba Cbexanuch B OAUH oM B MioHxeHe. CHa-
yana 6usHec Wwen xopowo, u Elektronische Fabrik J. Einstein und
Co. npofaBana 3NeKTpoTexHuyeckoe o6opyaoBaHue ot MioHxeHa
no Wtanuu.

JNHWTENH BCNOMUHAET, YTO ero UHTepec K Pusnke NpoaBuCa,
Koraa oTel, Nnokasan eMy komnac. EMy Toraa 6bino yetbipe uau natb
net, u Anbbepta 3aBopomuna cnocobHOCTb KOMNaca ykasblBarb
OAHO ¥ TO e HanpaeneHue, KaK Obl ero H NoBopaynBanu. B 3T
MrHOBEHWA Nepef HUM BNepBble NPOMENbKHYNN CKpbITbie YyAecd
(hm3nyecko BceneHHo. 310 nepexuBaHe UMeno Ans Hero noY
TV MUCTUYECKUIA XapaKTep.

B wkone Anb6ept 6bin TONKOBLIM YYEHUKOM, HO B MAaAWWX
Knaccax ocobeHHO He 6anctan. OH 6bin MeanuTenbHLIM U METO”
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gMuHbIM, NONYYAN XOpoLIMe OLLeHKN, Npu 3TOM Obin 0YeHb 3aMK-
HyTbIM, NOYTW BCErAa NpeanoyuTasn cobcTBeHHoe obulecto. Oco-
GeHHO eMy HPaBMNOCb CTPOUTb KapTOouHble AOMUKU. CnopT ero
He npusnekan. B 1888 rogy oH nepeiuen B ryMHasunio 1 Npoasun
7aK1e CNOCcOBHOCTU K NaTbiHM, Y4TO A0 NATHAALATUNETHErO BO3pa-
cra HeM3MeHHOo 6bin NepBbIM B KNACCe NO NaTbiHU U MatemMaTuke.
Pa3BUTWIO ero marematmyeckux cnocobHocTelt cnocobcTBOBan
paaa Ako6, no 06pazoBaHMIio UHKEHEP, KOTOPLIA B CBOE BPeMs
pomKeH Bbin JOCTATOYHO Cepbe3HO NO3HAKOMUTLCA C BbiCLen
maremaTtukoi. flkob 3agaBan oHOMy AnbbepTy matemaTuyeckue
3aAaun, a TOT UCNbITbIBAN NOANMHHOE CYACTbe, KOFAa CNPaBAANCA
¢ Humn. [pyr cembn Makc TanMya Takke oKasan 3HauuTenbHoe
gnusaHuWe Ha obpa3oBaHue Anbbepra. TanMyg Obin 3aaaBNeHHbIM
6eaHOCTbIO CTYAEHTOM-MeANKOM, v lepman U lMaynnHa Kamabii
yeTBepr Kopmunu ero o6egom. OH pan AnbbepTy HeCKONbKO No-
NYNAPHBIX KHAT O HayKe; NOTOM OH NO3HAKOMUA MONOLOrO Yeno-
Beka ¢ dunocopckumu npoussegeHnamu Mmmanyuna Kawta.
BaBoeM oHu Mornu yacamu obcywaats punocoduto u matematu-
Ky. Tanmya nucan, 4To OH HUKOTAA He BUAen, YToObl INHIITENH Ur-
pan ¢ ApYyrMmun aeTbmMu, K 4TO YMTaN OH BCErAa CEPbe3Hble KHUTY,
HWYero nerkoBecHoro. Ero eAnHCTBEHHbLIM OTAOXHOBEHUEM Bbina
My3blka. OH ucnonHan coHatol betxoseHa n Mouapra; akkomna-
HUpoBana emy aynuHa.

YBneyeHne AnbbepTa MaTeMaTMKOM NONYYMNO NOALEPHKKY B
1891 rogy, Kor4a oH Npuobpen 3Kk3emMnnAp IBKAUAA, O KOTOPOM
No3fHee roBOpMA KakK O CBOEW “CBALLEHHON KHUre nO reomert-
Pun”, Hambonblwee BneyatneHue Ha Hero npousBena noruyec-
Haa AcHOCTb, C KOTOPOW 3BKAUA OpraHu3oBan CBOW paccymae-
HuA. OpHo Bpemsa AnbbepT CTpacTHO yBNeKCA penurue, 4to bbi-
Mo pesynbratom 06a3aTenbHbIX WKONbHLIX YPOKOB 3aKoHa bo-
¥usa (katonuueckoro, pasymeetcs, — BbI6opa y Hero He 6bi10) 1
AOMawHux HacTaBneHnit B eBpeicKon Bepe. Ho Bce 310 6bIN0
OT6poweHo npo4yb, CTOMNO €My TONbKO NO3HAKOMWUTLCA C Ha-
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ykoi. O6yyeHne fpeBHeEBPECKOMY W yCnexn B NOATOTOBKe y
6ap-mMuLBe BHE3aNHO 3aTOPMO3UNNCb; AnbbepT BHAN APYromy
npu3biBY.

B Hauane 1890-x rogos Aena B Elektronische Fabrik J. Einstein unq
Co nowwnu 3ameTHO xyxe. [poaamu B fepmaHuun ynanu, 1 uTanbsy.
CKWIt areHT xomnaHum JlopeHuo fappoHe npeanoxun nepebparscy
B WTanuio. B nioHe 1894 rofa HeMeLKy0 KOMNAHWIO TMKBUANPOBR]-
NN, CeMeNHbIA OM BbICTaBUAW HA NPOAAXY, U SVAHIITENHbI Nepe.
exanu B Munax — Bce, Kpome AnbbepTa, KOTOpOMY Haao 6bino 3a-
KOHYUTb LWKoNy. “INHWTENH 1 fappoHe” OTKpbIIM MarasuH B Ma-
BUW, KyAa CEMbA NOTOM U nepeexana, a Anbbepra ocTaBUAMN OfHO-
ro B MioHxeHe.

TaKoe NONOMeEHNe Belleit ero pacCTpanBano — eMy COBCEM He
HPaBMNOCb KMUTb BAANN OT ceMbu. Kpome TOro, Hag HUM HaBuCha
0NacHOCTb BOEHHOM ciyxbbl. He npeaynpeauB poputenei, oH pe-
Wwun npuexatb K HUM B Utanuio. OH ybeaun cemeitHOro Bpaya Ha-
nucatb eMy CNpPaBKy, YTO OH CTPajaeT OT HEPBHOrO PacCTPONCT-
Ba — BMONHE BO3MOXHO, 3T0 Obina npaeaa. Monyuns paspellerne
AOCPOYHO 3aKOHYUTb 3aHATURA, OH 6€3 NpeaynpexaeHns NoABUNCA
B MNaBuun BecHoit 1895 roaa. Ero poguteny npuwnu B Takom yxac,
4TO OH TYT e noobewan NPOAOIKUTL yd4eby, YyTobbl NOTOM cAaTb
BCTYNUTENIbHbIE 3K3aMeHbl B Llopuxckuit ETH (Eidgenossische
Technische Hochschule)* — B To Bpems, Kak u ceityac, rasHoe
Bbicliee yyebHOe 3aBeseHue Lsenuapun.

AnbbepT npouBeTan noa UTanbAHCKUM conHuem. B oxTtabpe
OH MPUCTYNUN K CAaYe BCTYyNUTENbHbIX 3K3aMeHoB B ETH — 1 npo-
Banunca. OH Nerko npowen no marematuke, Gusmnke u xumuu, HO

1 KpaTKoe Ha3BaHue 3TOT0 UHCTUTYTa — “BbICLuel TEXHUYECKOI WKONbI” — TpaanumMoH
HO NEpPeBOANTCA Ha PYCCKUMA KaK “TONUTEXHUKYM”, OfHAKO B COBPEMeHHOM ynoTped”
NeHUn Yalle UCNonb3yeTCA OpuUrMHanbHas abbpesnarypa ETH. (Mpumey. nepes.)
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3aBaNUN rymaHutapHbole aucumnauHbl. CoumHeHue ero Takme
oKa3anochb faneko He bnectawmm. Of4HAKO BbIACHUNOCH, YTO NO-
nacTb B ETH MOXHO 1 ApyrMm CnocobOM: HYXHO NOCTYNUTb B Bbi-
AYCKHOM KNACC 1 NONy4YnTb TaM atTecTar 3peNocTu, Haauune Koto-
poro A3eT NPaBO Ha 3a4MCNeHNe B UHCTUTYT. JNHWTENH oTnpa-
BUNCA B KAHTOHANbHYIO WKONy B Aapay, rae CHUMan xunbe B ce-
mbe BuHTnepos. Y Buntnepos 6bino cemepo aeteit, u Anbbepty
HpaBWNOCb MX 061LeCTBO; OH Ha A0NTOe BPEMA COXPaHUN NPUBA-
3aHHOCTb K 3TON “npuemHoin” cembe. OH NOXBaNbHO OT3bIBANCA O
“gubepanbHOM Ayxe” B WKONe U O NPeBOCXOAHbIX YyYuTensax —
cnelmanbHO NpY 3TOM OTMETUB, YTO YYWUTENA HE KNaHANUCL no-
CTOPOHHVM aBTOpUTETaM.

Bnepsble B MWU3HM WIKONA JOCTaBnAana emy pajoctb. B Hem
OKpenna yBepeHHOCTb B cebe, 1 OH CTan BbiCKa3blBaTb CBOIO TOYKY
3peHna. B 04HOM 13 ero COYMHEHWI, HanMCaHHOM no-paHLy3-
CHU, BbINU M3N0MeHbI ero NnaHbl Ha Byayulee, KOTOPOe OH BUAen B
U3y4eHUn MaTemMaTuku u Guanku.

B 1896 roay JnHwTenH noctynun B ETH, oTKa3aBLINCh OT cBOe-
ro BlopTeMbeprcKoro rpawaaHcTBa v CTaB YenoBeKom 6e3 rpawm-
paHctBa. OH OTKNajbiBan NATYIO YacTb CBOEr0 MECAYHOro coaep-
KaHua, 4ytobbl B OyAyliem OnNatUTb HaTypanu3auuio B KadecTse
rpawaasuHa Weenuapun. Ho MMEHHO B 3TOT MOMEHT 3NeKTpuYec-
Kas dhabpura, npuHaanemasluan otuy v aage Akoby, obaHKpoTU-
nacb, yHecs ¢ cob0i 3HAYUTENbHYIO 4aCTb CEMEWHOro OCTOAHUA.
fAlKob npocto ycrpouncs Ha paboTy B ofHON 60NbLIOH KOMNAHMUK,
HO fepmaH 6bIn NONOH pPeLMMOCTY HayaTb ele oaHo aeno. OH npo-
UrHopuposan coset Anbbepra He Aenatb 3T0ro, OTKpbIN Aeno B Mu-
haHe, ogHaKo BCero Yyepes AiBa roAa v 370 nNpeanpuATUe TaKkKe no-
Tepneno duacko. AnbBepT TAKENO nepexunBan HeyAayu, BoinasLwme
Ha flonto ero cembK; OTel, HaKOHel nocneaoBan npumepy fAkoba u
YCTpouncs Ha paboTy no ycTaHoBKe 31eKTPOOBOpPYAOBaHUS.

Bo Bpems yuebbl B ETH AnbGepT NpoBoAMA HEMano BpeMeHu B
busnyeckoit naboparopuu, BbINONHAA TaM pPa3nuyHble onbiTbl. Ha
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csoero npodeccopa lenpuxa Ppuapuxa Bebepa oH Bnevatnenyy
He npousBen. “Bbl co06pa3uTenbHbIN IOHOWA, AHWTENH, Oyeyy
c006pasuTenbHbIii, — rOBOPUN OH MONOAOMY 4YenoBeKy. — Ho y
BaC OfMH OFPOMHbIV HEAOCTATOK: Bbl HX OT KOO HUYEro He Xenae.
Te cbilwartk”. BeGep HeraTMBHO oTHeccs K nonbiTke Anbbepra npo.
BECTU IKCMEPUMEHT C Lenblo onpejenuTb, ABUKETCA N1 3empy
OTHOCUTENbHO 3dMpa — TUNOTETUHECKOro BCENpPOHUKaWlerg
tnonaa, KOTOPbINA, KaK Npeanonaranocb, LOMKEH Gbi Nepewo.
CUTb 3NEKTPOMarHuUTHble BONHbIY.

B cBolo oyepeab Bebep Toxe He npou3Ben Ha IWHWTENHg
60nblIOro BneyatneHus; ero NeKuuu OH CYen CTapoOMOAHbIMY.
OcobeHHO ero pa3oyapoBano, YTO TaM HeJoCTaTO4HO FOBOPUNOCE
0 MAKCBeNNOBCKOW TEOPUU 3INEKTPOMArHeTusma; nostomy 3Jitu-
WITEMH Bbly4nn ee caM No HemeLKoMy TeKCTy 1894 roaa. OH xoaun
Ha NeKuuu ABYX 3HAMeHUTbIX matemaTukos — lypeuua u fepmana
MuHKOBCKOT0. MUHKOBCKMIA — BNECTALLNIA U OPUTMHANBHBINA Mbic-
nuTenb — BBeN HOBble PyHAAMeHTanbHbIe MeTOAbI B TEOPUM Yucen,
a nosgHee eMy NPeACTOANO BHECTU BaMHbIA MaremaTuyecKuil
BKNAjJ B TEOPUIO OTHOCUTENbHOCTU. AnbOEepT TaKKe YuTan HeKoTo-
pble n3 pabot Yapnb3a [lapsuHa no 3sonouum.

Yto6bl ocTaTbCA B ETH, emy Hafo 6bin0 CTaTb Tam aCCUCTEHTOM
nperoaaBarena W 3a CYeT 3TOr0 ONNayMBaTth CBOe AanbHeiwee
obyyeHue. Bebep HamekHyn, 4To Mor 6bl NpeanoxuTs Anbbepty Ta-
Kyl0 NO3MLMIO, HO NOTOM “3a0bin” 0 CBOEM NPeANOXeHuUu, 1 Anb-
GepT TaK HMKOrAa ero v He npoctun. OH Hanucan nucbmo fypsBuLy
C BOMpPOCOM, He NPeABUANTCA N LNA HEro TAKOW BaKaHCuu, u no-
ny4un, NO-BUAUMOMY, NONOKUTENbHBLIA OTBET, HO U Ha 3TOT pas HU-
4ero KOHKPETHOro He nocnefoBano. K KOHUY 1900 roaa oH okasall
ca 6e3 pabotbl. Tem He MeHee B 370 e Bpems OH Onyb6ankoBal
CBOIO NEPBYID HAYYHYIO CTaTblo — O CUAAX, AeWCTBYIOLMX MEKAY
MOneKynamu. BCKOpe nocne 3TOro OH NOAy4Mn LiBeiuapcKoe

1 06 3cmpe nogpobHee rosoputcs Ha cTp. 271. (Mpumey. nepes.)
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rpaXAaHCTBO, KOTOPOE OH COXPAHWUA Ha BCIO MU3Hb, Ad¥e nocne
nepee3aa B CoeanHeHHble LLtaTbl.

B TeyeHune Bcero 1901 roga AnbbepT He 0CTaBAAN NONbITOK Haii-
v paboty B Kakom-n1bo yHMBepcuTeTe, ANA Yero Nucan NUCbMa u
pacCbiNan 3K3emnNApbl CBOEN CTaTbi, NOAABAA HA BCE BO3MOKHbIe
paKaHcuu. Ho TuetHo. B oTyasHUM OH BpemMeHHO ycTpouncs
WKONbHLIM yuutenem. K cBoemy yauBneHuto, oH obHapyxun, uto
eMy HPaBuUTCA NpenofasaTb; KPOMe TOro, 3T0 OCTAaBNANO emy
AOCTaTo4HO CBOGOAHOTO BpeMeHN AN NPOACMKEHUA NCCNef0Ba-
HUI N0 PU3nKe.

OH cka3an ceoemy apyr Mapcenio fpoccmanHy, uto pabortaert
Haj Teopuen rasoB u — cHoBa! — npobnemMon ABMIKEHUA MaTepum
yepes 3¢up. OH nepelen B APYryko LKONY, TOXE B Ka4ecTse Bpe-
MeHHOro npenojasarens.

Ha nomoub Anbbepty npuwen MpoccMaHH: OH yroBopun coe-
ro otua Mapcens nopekomeHgoBatb AnbbepTa anpektopy Pepe-
panbHoro 6iopo nateHToB B BepHe. Koraa Bbiwno oduumansHoe
obbaBneHune 06 OTKPbIBIIEACA BAKAHCUK, JWHIITERH nojan 3asB-
NeHve B KayecTBe COMCKATens Ha 3Ty AOMKHOCTb. OH ocCTaBun
WKonbHOe NnpenoaaBaHue v nepeexan B bepH B Hayane 1902 roaa,
x0T omumManbHo ewle He Bbin NPUHAT. Bo3MOXHO, OH y3Han 06
3TOM HeodnUManbHO UAKW e NPOCTO Bbin OYeHb yBEPEeH, YT BCe
CNOMUTCS XOpOoLwo.

Ero odmumanbHoe 3aumcneHme nponsoLwWno B MioHe 1902 roja.
To He 6bina aKagemuyecKas [OMKHOCTb, K KOTOPOI OH TaK CTpe-
MUACA, HO OHa NPMHOCKUNA AOCTATOMHO fieHer — 3500 LBenuap-
CKNUX PpaHKOB B rog, — 4To6bl 0BecneynTs NponuTaHue, OAEXAY 1
Munbe. W oHa ocTaBnana fOCTaTOMHO BpeMeHU Ans HU3NKU.

+ Ewe B ETH OH BCTpeTUn MONOAylo cTyaeHTky Munesy Mapud,
KOTopas npoABnAna cUnbHbIA MHTEPEC K HayKam — 1 K AnbbepTy.
OHu nontobunu apyr apyra. K cowanenuio, NaynnHe 3itHwTeitH no-
TeHUMaNbHaA HeBEeCTKA He NOHPABWAACH, U 3TO Bbi3BANO HeNpu-
A3Hb. Y fepmaHa B TO e caMoe BpPeMs pa3BUioCh KpailHe cepbes-
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HOe cepAeyHoe 3abonesaHne. Ha cMepTHOM Ofpe OH HaKoHel cq.
rnacuncs Ha 6pak Anbbepra U Munesbl, a 3aTem NONPOCKA Bcey
4NeHOB CeMbM YAANUTLCA, 4TOBbI yMepeTb B 0AnHO4eCTBE. ANbGepy
MCNbITbIBAN YYBCTBO BMHbI BCIO CBOKO OCTaBLUYIOCA XU3Hb. B AHg,.
pe 1903 oHK ¢ MneBo NOXEHUNNCD; UX eANHCTBEHHbIN CbiH XaK¢
Anb6ept poaunca B mae 1904 roaa’.

Pa6ora B 6i0po naTeHTOB ycTpavBana 3nHwTenHa. OH ucnop.
HAN CBOW 06A3aHHOCTY HACTONbKO 3 eKTUBHO, YTO BAVME K KOK-
Uy 1904 roaa ero JLOMKHOCTb CAENaNu NOCTOAHHON — OfHAKO Ha-
YanbHWUK NpeAynpeann ero, 4To AanbHenlee NpPoABUKeHUE Byaer
3aBUCETb OT TOFO, OBNAAEET N OH TEXHUYECKUMU ANCUMNANHEMY,
Npoasuranucb n pabotbl IHWTENHA N0 GU3nKe B 0bnactu crary-
CTUYECKON MEXaHUKM.

Tak u Hactynun “3010ToN 1905 roa”, Koraa caywawmi 6ropo
NaTeHTOB HANWCan CTaTblo, KOTOPas B UTore npuHecna emy Hobe-
NEBCKYI0 Npemuio. B TOM e rogy OH 3awWwumTun gucceprauyuto B Lio-
PUXCKOM yHUBepcuTeTe. Kpome TOro, ero noBbICUAN A0 TEXHUYECKO-
ro 3KCnepTa BTOPOrO KNacca, NpubaBumB WanoBaHbe Ha 1000 LIBE-
LUapPCKUX PPaHKOB B rof, — NOXOMe, OH CYMen 0CBOMTb TeXHUYec-
Kune AUCUMNAUHDI.

Jawe ctaB 3HameHuTbim, AnbbepT Bceraa nuTan 6naropap-
HOCTb K [pOoccMaHHy, cnoco6CTBOBABLIEMY €ro TPYAOYCTPONCTBY B
6topo nateHToB. ImeHHO 370 6onbLIEe, Yem YTO-NMBO Apyroe, roBo-
pvn IAHWTEH, Lan0 eMy BO3MOMHOCTb 3aHUMaTbCA PU3nKoW. 310
Obina reHManbHas KOMBMHaUWA, naeanbHaa pabora, U OH HUKOTAA
06 3TOM He 3abbIBan.

1 Wx poub Jiusepab pogunach B AHBape 1902 rofa; yNnOMUHAHUA 0 Hel nocne 1903 roAd
OTCYTCTBYIOT. B MioNe 1910 roaa POAUNCS UX BTOPOW CbiH Jayapa. A. MNeiic nuiwer, yto “07
oTua dayapa yHacneaosan 4epTbl MUA U My3blKaAbHOCTb, OT Matepyu — CKAOHHOCTb K
menaHxonuu. MosgHee Jayapa YBNEKCA UCKYCCTBOM — nucan ctuxu. OH xoten CTaTe
NCUXMATPOM 1 U3y4an MEeAULIMHY, HO Lienu CBOeMn He aoctur”, n fobasnset: “RHLwTeRH
AOBONLHO CKOPO 3aMeTUN y MAAAWEro CbiHa NPU3HaKM paHHero cnaboymus. Mocne
MHOTUX 3NOKNI0YeHUI Dayapa nonan B LIOPUXCKYIO nevebHuuy, rae 1 ymep B 1965 '
(Npumedy. nepes.)
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B TOT 3aMeuyaTe/ibHbI rof B UCTOPUN DU3NKM INHLITEINH ony6anKo-
gaN TPV BaXHEMLMNX HAYYHbIX CTaTbU.

Mepsas 6bina noceslleHa BPOYHOBCKOMY ABUMKEHUMIO — cny-
yaiHbIM NepemMelLeHUAM O4eHb ManeHbKUX YacTuL, B3BELLIEHbIX B
MVAKOCTU. 3TO ABNEeHUe Ha3BaHO MMEHeM CBOEro NepBOOTHPbLIBA-
rens 60taHuKa Pobepra bpayna’. B 1827 ropy BpayH pasrnafbisan
B MUKPOCKON NnasatoLyue B BoJe 3epHa LBETOYHOM NbiNblbl. BHyT-
pv N0AI0CTeN B NblblLie OH 3aMeTun elle MeHbLu e, becnopagouHoe
pepralolinecs 4actuubl. MarematnyecKylo Mofienb IBUMEHNA TaKo-
ro TMna pa3paboran B 1880 rogy Topsanbg Tune, a B 1900-M He3a-
sucumo — Jlyn bawenbe. bauiense nHtepecoBancsa B Nepsyio oye-
pedb He BPOYHOBCKAM ABMEHMEM KaK TaKOBbIM, HO TaKUMU e
cnyqaiiHbiMu aykTyaumammu OHAOBOrO PbIHKA; UX Maremartuka
0Ka3anacb TOWAECTBEHHOW.

dusnyeckas xe Npupoaa 3Toro ABUMKEHMUA ellle Waana CBoero
00bACHEHNA. JWHWTENH U HE3aBUCUMO OT HEro NOMbCKUIA Y4eHbIN
MapuaH CMOnyxoBCKUIA OCO3HAaNU, 4To BPOYHOBCKOE ABMKEHME
MOXeT NOATBEPKAATD elle He J0Ka3aHHYI0 Ha TOT MOMEHT TeopHUIo,
4TO Matepua COCTOWT U3 aTOMOB, KOMBUHALMMN KOTOPbIX 06pasyoT
monexynbl. COrnacHo TaK Ha3blBa@MOW KMHETUYECKOW Teopun Mo-
NeKynbl B ra3ax v WUAKOCTAX NOCTOAHHO COYAAPAIOTCA, B pe3ybTa-
Te coBepllas, no CyLecTBy, CnyyanHoe aBuKeHNe. INHWTENH pa3-
paboTan maremaTuyecKkue acneKTbl TAKOro Npolecca, 4To no3Bso-
AMNo eMy NOKa3arb, YTO NPOLECC COOTBETCTBYET 3KCNEepPUMeHTanb-
HbIM HabnloAeHNAM BPOYHOBCKOTO ABMMEHNA,

Bropas cratba Obina noceaueHa (otosnexTpuyecKomy 3d-
dexry. Anexcanap Bekkepens, Yunnoybu Cmut, fepux fepl 1 He-
KoTopble Apyrue ywe oBHapymunu, 4to onpejeneHHbie MeTanbl

HasBsanue “6poyHOBCKOE” OTHOCUTCA K YMCNY TPAAULNOHHO YCTAHOBUBLUMXCA TEPMM-
HOB, 1 nuwWb HeMHOrWE rOBOPAT (M NOYTM HUKTO He nuweT) “6payHosckoe”. (Mpumey.
Nepes,)

3akon 6pOYHOBCKOrO ABMKEHUA DiiHIWTENHA BblN 3KCNEPUMEHTANbHO NOATBEPIAEH B
1908 rogy XK. NeppeHom. (Mpumey. nepes.)
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NPOW3BOAAT 3NEKTPUYECKNIA TOK NOA AENCTBUEM CBETA. JNHLWITEY
UCXOANUN U3 KBAHTOBO-MEXaHMYeCKOro NpeanonoXeHns, YTo Ceer
COCTOUT U3 Menbyanlmx yactuy. Ero BbluMcneHna noKasanu, yrg
3TO NPeAnoNoXeHWe O4eHb XOPOLWO COrnacyeTca € 3KCNepumen.
TanbHbIMU A@HHbIMU. 3TO BLINO OAHWMM M3 NEPBbIX CEPbe3HbIX CBY-
JeTenbCTB B NOAAEPHKKY TEOPUN KBAHTOB.

Jllobas 13 3TUX ABYX cTaTeit cama no cebe cocTaBnaAna 3Hayy-
TenbHOe OTKpbITUE. HOo TpeTbs 0CTaBMNa nepBble ABe AANEKO N03a-
An. 310 6bina cTatha O cneuuanbHON TEOPUU OTHOCUTENLHOCTY —
TEOpWM, KOTOPas BbIXOAWNA 33 PaMKM HbIOTOHOBCKON (U3NKK K
nepeBepHy/a Hativ B3rnAAbl Ha NPOCTPAHCTBO, BPEMA U MaTepuio,

Hawe noBcefHeBHOe BOCNPUATME NPOCTPAHCTBA HUYEM HE OT/iu-
yaeTcs oT BocnpuATMA IBkNuaa 1 HototoHa. [pocTpaHcTBo Umeer
TPU U3MEpPeHUA — TPU HEe3aBUCUMbIX B3aUMHO NepneHAuKynsp-
HbIX HanpaBNeHUA, KaK Ha yrny 34aHuA: Ha ceBep, Ha BOCTOK U
BBepx. CTPyKTypa NpOCTPaHCTBa OAHA Y Ta e BO BCeX TOYKaX, X0-
TA Matepua, KOTOPYIO OHO BMELLAET, MOXET OT TOYKU K TOUYKN Me-
HATbCA. OOBEKTLI B NPOCTPAHCTBE MOXHO NepeABuraTb pasnunyHel-
MU Cnocobamm: Nx MOXHO BpalyaTb, OTPAMaTb KaK B 3epKane unm
nepeHoCUTb NAapannenbHo camum cebe 6e3 BpalLeHuii.

Ecnu paccywpaatb 6onee abCTpaKTHO, TO MOXHO CYWTaATb, YTO
3TM Npeobpa3oBaHWA NPUMEHAIOTCA K NPOCTPAHCTBY Camomy Mo
cebe (M3meHeHue “cuctemsl oTcyeta”). CTpyKTypa NPOCTPAHCTBA, d
TaKkKe U3nMyeckne 3aKOHbI, KOTOpble BbIPAMaloT 3Ty CTPYKTypY U
ONepupyioT C Heil, CUMMETPUYHbI OTHOCUTENbHO 3TUX Npeobpaso-
BaHUN. [lpyrumu cnoBamu, 3aKOHbl M3NKN OLUHAKOBLI BO BCEX
MeCTONONOXEHUAX U BO BCE MOMEHTbI BPEMEHU.

Mpu HbIOTOHOBCKOM B3rnAfe Ha Gu3nKy Bpems obpasyer eLé
04HO “n3MepeHune”, KOTOpoe He 3aBUCUT OT NPOCTPAHCTBEHHbIX.
Bpemsa oaHoMepHO, u ero npeo6pa3oBaHus cUMMeTpun oueHb
npocTbl. Bpema moxHo casuratb (Ro6aBnaTb CbMKCMpOBaHHb”;‘
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APOMEXYTOK K KaXAoMy HabnioaeHuio) uam otpamarb (Nyctuth B
o6paTHOM HanpaBneHN — XOTA M TOAbLKO B PaMKax MblCNEHHOrO
JKCnepumenTa). dusnyeckue 3aKoHbl He 3aBUCAT OT TOTO0 MOMEH-
1a, KOTAA Bbl HAYanW Aenatb U3MePEHUA, TaK YTO OHU JONKHbI BbITh
CMMMETPUYHbI OTHOCUTENbHO CABWUIOB MO BpemeHu. Haubonee
dyHAamMeHTaNbHble (hU3MYECKUEe 3aKOHbI — XOTA W He BCe, yTo
NPeACTaBAAETCA HEKOTOPOWN 3araiKon, — CUMMETPUYHbI TaKKe OT-
HOCUTENBHO 0BpaLLeHUA BpeMeHU.

Ho Koraa matematuku U hU3NKU Hayany pasmbllWNATb O Hejas-
HO OTKPbITbIX 3aKOHAX 3INEKTpUYeCcTBa N MarHeTM3ma, oKa3anochb,
yTO HbIOTOHOBCKMWE NpPeACTaBNeHUA HeafekBaTHbl. Mpeobpa3osa-
HUA NPOCTPAHCTBA W BPEMEeHU, KOTOPbie OCTABNAIOT 3aKOHbI Hens-
MEHHbIMU, He BbiNKU NPOCTLIMU “ABUMEHUAMU” — CABUraMU, Bpa-
WeHNAMM 1 oTpaxeHuamMu; BGonee TOro, OKasanocCb HEBO3MOXHO
NPUMEHATb 3TM Npeobpa3oBaHWA K NPOCTPAHCTBY UM BPEMEHU NOo
oTAenbHOCTU. [pU U3MeHeHUAX B OAHOM TONbKO NPOCTPaHCTBE
ypaBHeHus nepekawusanucb. CnefoBano BbiNOAHUTL KOMMNEHCH-
pylolee npeobpasoBaHne BpemeHn?,

[lo HeKoTOpOW CTENeHw 3Ty NpobaemMy MOXHO 6bIN0 UTHOPUPOBATD,
Hanpumep, ecnn paccmaTpyBaemble CUCTEMbI HE ABUXYTCA. Ho BO

3pech 1 Aanee n3noMeHue rpelnT cCMellieHrem aByX NOHATUIA. Mpu caBUrax nav noso-
POTax, 0 KOTOPbIX TOABKO YTO FOBOPUNOCH, KaK U NPU CABUTax No BpeMeru (M3meHeHu-
AX “HayanbHOro” MomeHTa), ypaBHeHna MaKceenna — “HefaBHO OTKPbITbIE 3aKOHbI
3NEeKTPUYECTBA U MArHETU3Ma” — COXPaHAIOT CBOM BUA, NPUYEM A0BONLHO BaHanbHbIM
06pasom. MHTepecHble e ABNeHNA — TaKue KaK BOBNeYeHne BpeMeHn B Npeobpaso-
BaHWUA — HAYMHAKT NPOUCXOAUTL NPU OBUXMCEHUU OAHOTO HabnloaaTens OTHOCUTENbHO
Apyroro. Maremartnyecku ypasHeHus Makceenna 1 3akoHbl HbloToHa 06naaator pasHsl-
MU cummempuamu — npeobpa3oBaHNAMU, KOTOPble HAA0 CAENaTb ANA COrNacoBaHusa
ONUCaHuiA, nony4aembix ABYMA HabNOAATENAMU, ABUKYLIMMUCA APYr OTHOCUTENbHO
ApPyra ¢ nocToAHHOM CKopocTbio. CyTb Npobaembl B TOM, 4TO ypaBHeHUs Makcsenna
COXpaHAIOT CBOV BUA ANA BCeX Taknx Hablogatenei, ecnn cooTseTcTaylouue npeod-
PasosaHus dpyaue, 4em B HbIOTOHOBCKOM mexaHuKe. 06 aTom GyaeT ABHO CKa3aHo Ha
CTp. 298. (Mpumey. nepes.)
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BCeli ocTpoTe BCTana npobnema mMarematMyeckoro OnuCcaHua agy.
HYLLEACA 3NEKTPUYECKU 3apAKEHHOW YacTuubl (Hanpumep, 3nek.
TpOHa); B (PM3MKe KOHLA AeBATHAALATOrO CTONeTMa 31a Npobnemg
6bina LeHTpanbHoit. HeBO3MOXHO GbINO AONTO UTHOPUPOBATL Co.
NpOBOXAaBLIYIO ee 03a00YEHHOCTb HaCYeT CUMMETPUM.

B rogbl, NpeawecTBoBaBlIne 1905-My, Lenbld paj GU3NKoe y
MaTeMaTtuKoB 6bin 03agayeH 3TUM CTPaHHbIM CBOWCTBOM YpaBHe.
Hu Makceenna.

Ecnn BbINONHUTL KAKON-HUOYAb 3KCMEPUMEHT C 3NeKTpUyecr-
BOM W MarHetusmom B nabopatopun 1 B ABUKYLLEMCA Noesge, to
KaK cornacosatb pesynbrarbl? Pasymeercs, HemMHorue 3kcnepu-
MeHTaTopsl paboTaloT B ABUKYLLMXCA Noe34ax, HO BCe OHU paborta-
10T Ha ABMMyLLenca 3emne. Ana MHOrMX uenen 3emnto MOXKHO Cyy-
TaTb HEMOABMMXHON, NOCKONbKY 3KCNepuUMeHTanbHble npubops
ABMKYTCA BMECTe C Hel, TaK YTO [ABUMKEHWE He CO3AaeT HUKaKux
peanbHbIX OTKNOHEHWNA. HbIOTOHOBbLI 3aKOHbI [BUEHUA, Hanpu-
Mep, OCTalOTCA B TOYHOCTM TEMU e B Nto6oN “uHepunansHoin” cu-
cTeme oTcYeTa — TaKOM, KOTOPas ABUMETCA C NMOCTOAHHON CKOPO-
CTbo MO NPAMON NHMK. CKOPOCTb 3eMAN C HEMNOXON TOYHOCTbIO
NOCTOAHHA, HO OHa BpaWaeTCcA BOKPYr CBOen ocu U obpalyaercs
BoKpyr ConHua, TaK YTo ee ABUKEHNE OTHOCUTeNbHO ConHLa He fB-
NAETCA NPAMONNHENRHbIM. TeM He MeHee nyTb, NO KOTOPOMY ABU-
Ketcs npubop, NouTM NPAMOIA; UMEeT nu KPUBM3HA Kakoe-n1bo
3HaYeHMe, 3aBUCUT OT IKCMEPUMEHTA, MPUYEM YaCTO OHa HUKaKO-
ro 3HaYeHUA He UMeEeT.

HukTo 6bl He 3abecnokonncs, ecnu Hbl ypasHeHns Makcsen-
na npuHUManu Apyroin Buja BO Bpallalowenca cucteme oTcyeTa.
Ho otkpbiTo 6b1N10 HeuTo 6onee TpeBoXHOe: ypaBHeHus Makc-
Benna BbIMAAAT MNO-Pa3HOMY B Pa3NuyHbIX UHEPLMANbHbIX CUC-
Temax oTcyeTa. INeKTPOMarHeTu3m B BUXYLLEMCA noe3ae oTiu-
YaeTCA OT INEKTPOMArHeTu3ma B HenoaBMKHON naboparopui,
[laXe KOraa noesp ABWKETCA N0 NPAMONA NUHUM C NOCTOAHHOW
CKOPOCTbIO.
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Mmenocb 1 AONOAHUTENBHOE YCAOXKHEHWE: NOXanyicra, nycrtb
noesf nnn aawe 3eMnsa ABMIKYTCA, HO Cama KOHLenuua aBumeHuna
ABNAETCA OTHOCUTENbHOI. Mo 6Gonblueit YacTu Mbl HE 3amevaem
pekeHns 3emnu. Bocxoa ConHua no yrpam u 3akar no seyepam
obvAcHAOMcA BpalleHnem 3emnun. Ho Mbl He yyscmasyem 3Toro
ppalieHus, Mbl YCTAHOBUAN €r0 HENPAMbIMUA MeToaaMu.

Ecnu Bbl cupuTe B noesae 1 CMOTPUTE B OKHO, Y BaC MOXET CNo-
HUTBCA BNeYatneHue, 4T Bbl HEMOABUKHbI, @ BECb NaHawWadT npo-
HOCWUTCS MMMO Bac. A HabntoaatenbHULa, CTOALWAA B Nofe U rMAan-
wasa Ha Baw noesp, caenaer NPOTUBOMONOMHOE HabnoaeHne —
yTO OHA@ Cama HenoaBMMHA, a noesp aAsuwerca. Korga mol roso-
pum, uTo 3emns netut Bokpyr ConHua, a He ConHue BOKpYr 3emnn,
Mbl NPOBOAUM TOHKOE Pasnuuue, NOTOMy 4To 006a onucaHus Bep-
Hbl — B 3@BUCUMOCTU OT TOTO, KaKas cucTema oTcyeTa Bbloupaercs.
Ecau cucrema oTcueta auercs smecte ¢ ConHuem, To 3emna aAu-
METCA OTHOCUTENBHO 3TON CUCTEMBI OTcHeTa, @ ConHue HenoaBUM-
Ho. Ho ecnn cuctema otcyerta ABUKETCA BMeCTE C 3emien — Kak
Bce obuTatenu nnaHeTsl, — TO TOrAa ABMKYLWMMCA 0OBEKTOM ABAA-
erca Connue.

K uemy xe Toraa Bce nepexuBaHna NO NOBOAY relnoLeHTpU-
YeCKOW cucTembl, COMNAcHO KOTOPON 3emna BpallaeTcs BOKPYr
ConHua, a He HaobopoT? HecuactHoro [opaaHo BpyHo comrau
3a 10, YTO OH roBopun, ByaTo BepHO OAHO OMUCaHWe, B TO BPems
KaK Llepkosb npegnouutana sropoe. Monyyaercs, 4to oH norud uns-
3a NpoCTOro HepopasymeHua?

He coBcem. BpyHO BbiCKa3blBan Lenblil PAL YyTBEPKAEHUNA, KO-
Topble LlepKkoBb cuntana epetmyecKumn, — BCAKUE MeNodn Tuna
HecywecTtBoBaHuA bora. Ero cyabba cnoxunach 6bl npUMepHO Tak
¥e, name ecnm 6 OH HUKOTAA U HE 3aUKHYNCA O renoLeHTpuYec-
KOn cucreme. OAHAKO MMEETCA BaXHbIN CMbICA, B KOTOPOM BbICKa-
3biBaHue “3emns obpauiaercs BoKpyr ConHua” nyyiwe BbiCKa3sbl-
BaHus “ConHue obpalaercs BOKpyr 3emnn”. BaxHoe pasnuyne
COCTOUT B TOM, YTO MaTemaTMyeCcKoe OnnucaHme ABUKEHUA NiaHerT
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otHocutenbHo ConHua HaMHOro npoule, Yem onucaHue ux ABMxke.
HWA OTHOCWUTENbHO 3emnun. Teopus, CONAcHO KOTOPOW B L€HTpe
HaxoAuTCs 3eMns, BO3MOXHA, HO O4€eHb CNOXHA. Kpacota BaxHee,
yem ucTMHa cama no cebe. MHorMe TOUYKM 3pEHUA NPUBOAAT K K.
TUHHBIM ONUCAHMAM NPUPOALI, HO HEKOTOPbIE NO3BONAIOT MybOxe
NOHATb Npoucxoasiee.

A ecnu BCe ABUXEHWE OTHOCUTENbHO, TO HUUYTO HE MOXET Haxg-
AnTbCA B abcontoTHOM “nokoe”. HbloTOHOBa MexaHMKa COMacoga-
Ha CO cneayloLMm no MpocToTe NpefnonoXeHnem: BCe UHepLy.
anbHble CUCTEMbBI OTCYeTa 3KBUBaNEHTHbl. Ho ana ypaBHeHUn Mak.
cBenna 31o He BepHo®.

Mo mepe TOro KaK AeBATHAALATOe CToNeTMe NPUOANMKAN0Ch K KOH-
Uy, Hafo 6bINO PacCMOTPETb elle OfHY WHTPUTYIOWYIO BO3MOM-
HOCTb. [TOCKONbKY CBET CYMTANCA BONHOW, PacnpocTpaHAaioueiics
yepes 3thup, BO3MOXKHO, B NOKOE HAXOAMNCA 3Gup. Bmecto oTHo-
CUTENBHOCTM BCEX ABUMEHWUI MOXHO Bbino Obl cYMTaTh ABMMEHUA
oTHOCUTENbHO 3hnpa abconioTHeIMK. OfHAKO 3TO NO-NPEXHEMY He
0b6bACHANO, Nnoyemy ypaBHeHUA MaKcBenna He OfHU U Te e BO
BCEX MHEpLManbHbIX CUCTEMAxX OTCYeTa.

Csa3sylolee 3BeHO 3aecb — cMmMeTpus. lepexos ot oaHON cuc-
TeMbl OTCYETa K pyroit ectb onepayus CUMMETPUU Ha NPOCTPAHCT-
Be—BpemeHu. MHepumanbHble cCUCTEMbl OTcyeTa UMmeloT Aeno ¢
TPaHCAALMUOHHBIMK CUMMETPUAMY, BPaLLLAIOLIMECH CUCTEMbI OTCHE
Ta — C BpauiarenbHblMu cummeTpusami. CKasatb, 4To 3aKoHbI HbioTo-
Ha OAHU U Te e BO BCAKOW MHEepPLManbHON cucteme otcyera, — 310
BCE PABHO YTO CKA3aTb, YTO 3TW 3aKOHbI CUMMETPUYHBI OTHOCUTENb:
HO TPAHCAALMIN C NOCTOAHHON CKOPOCTLIO. N0 HEKOTOPLIM NPUYMHAM

1 BepHo, ecv A COrNacoBaHUa ONMUCAHNA B Pa3HbIX MHEPLMANbHBIX CUCTEMaX OTCHETd
NPUMEHATb He HbIOTOHOBCKWE Npeobpa3oBaHus. Mpobnema coctosna MMeHHo B HaMN"
4KUM ABYX pasHbix cummetpuit. (lpumey. nepes.)
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ypaBHeHus Makcsenna He obnaaaiot 3Tum csoiictsom. OTcoaa Bpo-
pe 6bl AOMKHO NOAy4aThCs, YTO HEKOTOPbIE MHEePLIaNbHbIe CUCTEMS!
orcueta bonee mHepuuanbHel, yem apyrue. U ecnm Kakue-nn6o
MHEepUMnanbHble CUCTEMBI OTCHETa YeM-TO BblAeneHsl, TO 3T0 Hasep-
HAKA AOMKHbI BbITb Te, KOTOPble HENOABUKHBI OTHOCUTENLHO 3thUpa.

Cyts npobnemsl topmynupoBanacs B AByX BOMpocax, Of-
HOM — U3MYeCcKOM, a APYrom — matematnyeckoM. Pusmnyeckun
BONPOC 6biN B TOM, MOXHO N ABUMEHNE OTHOCUTENLHO 3(hUpa Ha-
6nioaatb B 3KcnepumeHTe. Maremaruyecknit BONpoc COCTOAN B
TOM, KaKoBbl CUMMeTPUK ypaBHeHunin MakcBenna.

OTBeT Ha nepBbiit BONpoc Hawnu Anbbept MaitkenbcoH — ame-
PUKAHCKNIA BOEHHO-MOPCKOIA oduLiep, 0CTaBuUBLLNIA CAYKOY, Y4TOObI
u3ydatb GuU3NKy nog pykoBoactBom fenbmronbua, — v XUMUK Ia-
Bapa Mopnu. OHK nocTpounny YyBCTBUTENbLHBIN NTPUGOP ANs M3mepe-
HUA TOHKUX Pa3nuyuii B CKOPOCTU CBETa NPU ero pacnpocTpaHeHunu
B pa3nnyHbIX HanpasAeHWAX 1 NMPULLAN K BbIBOZY, YTO TAKMX pasniu-
yuin Het. Vinu 3emna HaxoAWTCA B NOKOE OTHOCUTENBHO 3dKpa — UYTo
COMHUTENbHO, KONb CKOpo 3emns obpauwaerca Bokpyr ConHua, —
1NK He HUKaKoro 3upa HeT, a CBET He MOAYMHAETCA 0ObIYHBIM Npa-
BUAAM, NPUMEHUMBIM K CNY4at0 OTHOCUTENLHOTO ABUMKEHUA.

JWHWTeNH paccmoTtpen npobnemy C MareMaTMyecKoW TOUKW
3peHus. B cBoux c1atbax OH He ymomuHaet onbiT MaiKkensco-
Ha—Mopnu, HO no3fiHee OH FrOBOPWA, YTO 3HAN O HEM W YTO 3TOT
OMbIT NOBAWAN Ha XOf, €ro Mblcnein. BMecTo cCbINkU Ha 3KCNepPUMEHT
OH BbIBEN HEKOTOPble CUMMETPUK ypaBHeHuh MakcBenna, Kotopble
06naganu HeOKMAAHHBIM CBOMCTBOM — OHUW NepemeLLnBani npocr-
PaHcTBo 1 Bpema’, (Y JiiHwTeitHa ponb cUMMETPUI He o6CyHaaeT-

Cummertpun ypasHeHuit Makcsenna 6binm n3sectHbt 4o JiHWTeRHa. Takke 4o JiH-
WTeiiHa Aenannch pasHoobpasHble MOMbITKU IPUMUPUTL 3TU CUMMETPUN C CUMMETPH-
AMU HBIOTOHOBCKO MexaHuKu. KnioueBoi war, cAenaHHbli SAHWTEAHOM, COCTOAN B
NPOBO3rNaleHnn Toro u3uyeckozo NPUHLUNA, 4TO 3T0 NpUMUpeHne He TpebyeTcs,
NOCKONbLKY HBIOTOHOBCKAs MeXaHUKa nepectaet 6biTb BEPHON NPy GoNbLINX CKOPOCTAX
Asxenus. (Mpumey. nepes.)
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CA ABHO, HO HAaXOAWUTCA COBCEM Herny6oKo Noa NoBePXHOCTLI0.) Og-
HO W3 CNEACTBUI U3 3TUX HEOObIYHLIX CUMMETPUN COCTOUT B Tom,
YTO paBHOMEPHOE ABMMEHME OTHOCUTENBHO 3tupa (ecnu npeano.-
nararb, 4TO TaKas cpefa cyliecTByet) HeHabnoaaemo.

Teopusa JHWTERHA NoNyYnNa Ha3BaHue “TeopuUA OTHOCUTENL.-
HOCTU”, MOTOMY YTO B HEll Aenanuch HeoXmnaaHHble NpefcKasanug
06 OTHOCUTENBHOM ABUKEHUUW U 3NEKTPOMarHeTusme.

“Teopus OTHOCUTENBHOCTU” — O4YeHb HeyaauyHoe HassaHue. Owno
BBOAWT B 3abnyxzaeHune, NOToMy YTo Hanbonee BawHOe CBOWMCTBO
Teopuu IMHWTERHA COCTOMT B TOM, YTO HEKOTOpble Bewu He ABAs-
toTCs oTHOCUTENbHBIMU. CKaweMm, CKOPOCTb cBeTa abcontotHa. Ecnu
Bbl HaNpaBAsAeTe Nyd CBETa HA HabntoaaTenbHuULLY, CTOALLYIO B none,
¥ Ha HabntoaaTens B ABMXYLWEMCA Noe3ae, To 06a U3MepAT 00HY u
my ce CKOpOoCTb cBeTa.

ITO LLENIMKOM W NOAHOCTLIO NPOTUBOPEYNUT UHTYULUK U Ha nep-
BbI B3rNAA NpescTaBnnerca abcypaHbiM. CKOPOCTb CBETa COCTaB-
NAET NpUMepHO 186 000 MUAb B CeKyHAY?. FICHO, UTO 3Ty CKOPOCTL
AOMKHA u3MepuTb HabntoaatenbHULa B mone. A 4To HacyeT 4Yeno-
BeKa B noe3ge? lycTb noesq eAeT CO CKOPOCTLIO 50 MW/b B Yac.
CHauana npeactasum cebe, 4To No napannenbHoMy NyTv eqert Apy-
rov noesg, TaKme co CKOpPOCTbIO 50 MUAb B Yac. Bbl BbirnagbiBaeTe
B OKHO U CMOTpUTe Ha Hero. KaKoii BbIBOA Bbl cienaete 0 ero CKo-
poctu aABuxeHun? Ecnu oH eaeT B 04HOM HanpaBneHuu ¢ Bamu, T0
oTBET — O MWAb B Yac. BTopoii noe3a byaer exatb BPOBEHb C Ba-
WKM, OH ByaeT HaXoAUTLCA PAAOM, U ero ABMKEHUE OTHOCUTENbHO
Ballero noesza He byaer 3ametHo. Ecnu e oH efeT BO BCTpeyHOM
HanpasneHnu, To OH NPOHECETCA MUMO CO CKOPOCTbIO 100 MUAb B
yac, NOTOMY YTO CKOPOCTb Ballero noesaa B 50 Mib B yac, no cy-
LLeCTBY, CKNAAbIBaeTCA CO CKOPOCTbIO BCTPEYHOrO NoesAa.

1 YyTb MeHbLUE, YeM 300 000 KUNOMETPOB B CeKyHay. (lpumey. nepes.)
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Ecnwv Bbl BbINONHUTE U3MEPEHUA C NOe3AaMMW, UMEHHO 3TO Bbl 1
nonyyure.

Tenepb BMecTo BTOpOro noesga Bosbmem nyd ceeta. CKo-
poCTb CBETA, BbIPAMEHHAS B NOAXOAAWMX eANHULAX, COCTaBnseT
670 616 629 munb B Yac. Ecnn Gbl Balw noesg yaansncs or ucrou-
HMKA CBETa, TO, COMMACHO BaLIUM OXUAAHUAM, LONKHA ObITb N3Me-
peHa CKopoCTb 670 616 629 ~ 50 = 670 616 579 MU/Ib B Yac, NOTo-
My 4TO CBETy npuaertca “AoroHats” noesn. Haoboport, ecnn Baw
noesp ABUKETCA MO HanpaBAeHWI0 K UCTOYHUKY CBeTa, To, cornac-
HO BaWWM OMMUAAHUAM, CKOPOCTb CBeTa OTHOCMTENbHO noe3na
AOMKHa 6bITb paBHa 670 616 629 + 50 = 670 616 679 MuAb B yac,
[I0TOMY 4TO ABUMEHMWE NOe3a BHOCMT CBOM BHIAA B Habnoaaemyio
CHOPOCTb CBeTa.

CornacHo JitHwTeliHy, 06a uncna HenpaBuabHbl. B 06ounx cay-
4anx Bbl NOAyYMTE U3 HAONIOAEHWIA, YTO CBET PACcNpPOCTPAHAETCA CO
CKOpOCTbIO 670 616 629 MWUAb B YA€ — TOYHO C TOW e CKOPOCTbLIO,
KoTopyto 3aduKcupyeT HabnogatensbHnLa B none.

3By4uT ANKO. ECAM HBIOTOHOBLI NPaBuaa ANA OTHOCUTENbLHOTO
ABVXEHWUA NMPUMEHUMBI K NO€34am, TO NoYemy OHM He paboraloT
ans ceeta? OtBeT JiHWTERAHA COCTOUT B TOM, YTO ANA OYeHb ObICT-
PO ABMMYLWMXCA 0OBEKTOB 3aKOHbI PU3NKM OTNNYAIOTCA OT HbIOTO-
HOBCHUX.

Mnu, ewe ToyHee, 3aKOHbI GUSUKKN OTAUYAIOTCA OT HbIOTOHOB-
cKux. Touka. Ho pasnuuue fenaercs 3ameTHbIM, TONbKO KOrAa 00b-
eKTbl ABWKYTCA CO CHOPOCTAMU, 0YeHb BAN3KMMM K CKOPOCTU CBe-
Ta. Ha manbix CKOPOCTAX, TAKUX KaK 50 MU/b B Yac, 3aKOHbI HbioTo-
Ha AaloT TaKoe Xopollee npubauxceHue K Honee obWUM 3aKOHaM,
npesnoMeHHbIM DUHWTENHOM, YTO HUKAKUX OTNNYMIKA He 3aMEeTHO.
Ho npu ysennueHunmn cKopocTeit pasnuuus CTaHOBSATCSA AOCTATOYHO
60blWwMMY, 4TO6LI CTaTh HabnloaaeMbIMM.

OcHOBHOI pU3MYECKU MOMEHT 34€Cb COCTOUT B TOM, YTO CUM-
MeTpuu ypaBHeHuin MaKcBenna COXpaHAIoT He TONbKO 3TW ypaBHe-
HUA; OHU COXPAHAIOT U CKOPOCTb cBeTa. [lecTBUTENBHO, CKOPOCTD
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CBeTa BCTPOEHaA B 3T ypaBHeHUA. TaK 4To CKOPOCTb CBeTa A0MKHg
6bITb a6CONIOTHO.

JInwe no npoHun cyabbbl 3Ta MAEA BbipamaeTca cnoBamu “re.
OpUs OTHOCUTENBHOCTK”. DAHWTENH B LENCTBUTENLHOCTY XOTeN Ha-
3Bartb ee /nvariantentheorie — teopua uHBapuaHToB. Ho Ha3BaHue
“TeopuA OTHOCUTENLHOCTU” YKOPEHWNIOCh, 1, BO BCAKOM CAyyae,
yWe cyujectsoBana obnactb mMatematuKu, HasblBaemas Teopuei
MHBAPMaHTOB, TaK YTO NepBOHaYaNnbHO 3ayMaHHOe JNHLLTEHOM
HasBaHue morno Obl co3aatb nyTaHuuy. XOTA U BABOE MeHbLUyo,
YyeMm Ta, KOTOpYIo NOPOXAAET NCNONb30BAHME CNOB “TEOPUA OTHO-
CUTENBHOCTU” ANA ONUCAHUA UHBAPMAHTHOCTU CKOPOCTU CBETa BO
BCEX MHepLManbHbIX CUCTemMax oTcyera.

CnepctBua U3 “Teopum OTHOCUTENBHOCTU” LOBONBHO NPUYYAAUBSI,
CKopocTb cBeTa ABAAETCA NpefenbHON CKopoCTbio. Henb3s nyTe-
wecTBoBath ObICTpee cBeTa, HeNb3A Nocnarth coobuieHune buicTpee
cBeta. HUKaKux runepaBUKOB U3 “38e30HbIx 8oLiH". Mpu npnban-
MEHUU K CKOPOCTY CBETA ANMHbI COKPALLLAIOTCA, BPEMA 3ameanser-
cA 10 Yepenawbero wara, a Macca ysenudueaerca 6e3 npegena.
Ho — uT0 1 3ameyaTenbHO — Bbl 3TOTO HE 3ameyaeTte, NOTOMyY Balln
U3MepuUTeNbHbIE UHCTPYMEHTBI MoXce COKPaLaloTca B AnHe, UC-
NbITbIBAIOT 3aMeaneHune (B TOM CMbICNE, YTO BPEMA TeYEeT MeANEeH-
Hee) unu aenatorca Tamenee. Mo3ToMy-T0, COMMACHO M3MEPEHUAM
HabnioaatenbHUUBl B none u Habnloaatens B noesfe, CKOPOCTb
CBeTa 0AHa U Ta Xe, HECMOTPA Ha OTHOCUTENbHOE ABUMEHUE: 13-
MEHeHUs B AIMHE U BPEMEHW TOYHO KOMMNEHCUPYIOT OXMnAaemble
3 deKTbl OTHOCUTENBHOTO ABUMKEHUA. BOT noyemy MaiikenbcoH v
Mopnu He cMmorin 3aMKCMPOBaTL ABUKEHUE 3emnn OTHoCUTeNb:
HO 3dupa.

Korpa Bbl ABUMETECH, BCE BLINAAUT A/1f BAC TOYHO TaK e, KaK
Koraa Bbl He ABUrannch. 3aKoHbl U3NKK He MOTYT CKasaTb BaM,
ABUWKETECh Bbl UM HAXOZUTEChb B COCTOSHMM nokos. OHu moryT
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cKasarb Bam, yCKopsAeTecb Bbl WKW HET, HO HE MOrYT CooBuWUTb,
CKONb BbLICTPO BbI ABUXKETECH, €CAN TONLKO Balla CKOPOCTb NOCTO-
AHHA.

370 BCe elile MOMET NOKa3aTbCA CTPaHHbIM, OAHAKO 3KCnepu-
MEHTb! NOATBEPXKAAIOT TEOPUIO B CaMbIX TOHKUX feTansax. [pyroe
cneacTsie — 310 3HameHuTas opmyna JiiHwTenHa E = mc?, cas-
3bIBaloLLAn Maccy € aHepruein; 3ta Gopmyna HeNnpPAMbIM Cnocobom
npusena K atomHoit Gombe, xoTA ponb nepsoit B CO3AaHWK Mo-
cnefHel 4acTo npeyBennynBaloT.

CBeT HacTONbKO HaM NPUBbLIYEH, YTO Mbl PE/IKO 3aJlyMbIBaEMCA
0 TOM, HACKONbKO 3arafoyHbiM OH ABaseTcA. OH, KaK KameTcs, Hu-
yero He BECUT, OH MPOHMKAET BCIOAY 1 NO3BONAET HAaM BUAETL. Y10
e TaKoe CBeT? JTO 3NeKTPOMarHuTHble BOJHbI. BonHbl B yem?
B npocTpaHCcTBEHHO-BPEMEHHOM KOHTUHYYMeE, YTO npefcraBaser
co60it xuTpbit cnocob ckasarb: “Mbl He 3Haem”. B Havane aBajua-
TOrO CTONETUA CYMTANOCh, YTO Cpeaa ANA 3TUX BONH — CBETOHOC-
Hblh 3¢pup. Nocne JiAHWTENHA CTana NOHATHA OfiHa Belb NO NOBO-
Ay 3cupa: ero Het. 3TN BONMHbI — HE BONHbI 8 UEM-TO.

KBaHTOBas mexaHuKa, Kak Mbl yBUAUM, MOLNA elle aansie, He
TO/NLKO CBETOBbIE BO/HbLI HE ABNSIOTCA BOAHAMM 8 Yem Obl TO HY Bbi-
no, Ho 1 BooOlLe BCe Bell — BONHbI. BMecTo cpefibl, NnepeHocsLent
BOJIHbI, — TKaHU NPOCTPaHCTBa—BPeMEHU, N0 KOTOpoit beryT cknaa-
KW NPy NPOXOXAEHUN BONHbI, — Cama TKaHb COCTOWUT U3 BONH.

JAHILITENH BbiN He eUHCTBEHHBIM, KTO 3aMEeTW, YTO CUMMETPU NPO-
CTpaHCTBa—BpeMeHU, BO3HUKaOWMe U3 ypaBHeHuin Makceenna, He
COBMafaloT ¢ 04EBUAHBIMIA HbIOTOHOBCKUMW CUMMETPUAMU. B pam-
Kax HbIOTOHOBCKMX NpeACTaBAeHniA NPOCTPAHCTBO U BpeMsA oTaeneHbi
Apyr oT apyra u pasnuyHbl. CUMMeTpUy 3aKoHOB (U3UKK [JaloTCA
KoMBuHaLmuamm fBUMeHNA npocTpaHcTea 6e3 aedopmaymii u Hesa-
BUCUMBIX CABUFOB N0 BpemeHu. Ho, KaK s ynomsHyn, 3tn npeobpaso-
BaHuA He OCTaBAAIOT ypaBHeHWA MaKcBenna nHBapuaHTHbIMU.
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Pasmblwinssa 06 3tom, matematuku Aupu lMyaHkape u lepmay
MUWHKOBCKWI NPULWLAK K HOBOMY B3FNAAY Ha CUMMETPUN NPOCTPaH-
CTBA 1 BPEMEHM Ha YMCTO MATeMaTUYeCKOM ypoBHe. Ecnu Obl oy
Janu onucaHue 3TX CUMMeTpuin B GU3NYECHUX TePMUHAX, TO One-
peannu 6bl NMHWTEAHOBCKYIO TEOPUIO OTHOCUTENLHOCTH, HO OHy
BO3[E€PWANNCh OT BbiCKa3biBaHuit o Gusnyeckon npupoge. Ony
NOHANM, YTO CUMMETPUMN 3aKOHOB 3NEKTPOMArHeTU3ma He 1eicTay-
IOT Ha NPOCTPAHCTBO 1 BPEMA HE3aBUCUMO, @ NePeMeLLnBaloT ux,
Marematuueckasn cxema, ONUCbIBalOWAN 3TM nepennetatouime 3a-
MeHbl, U3BECTHa KaK rpynna JlopeHua, Ha3BaHHaA No UMeHN Pu3u-
Ka XeHapuKa JlopeHua.

MunroBckut 1 lNyaHkape paccmarpusanu rpynny JlopeHuya
KaK abcTpaKTHoe BblpameHue onpejaeneHHbIX CBOWCTB 3aKOHOB
U3MKK, U ONMCaHKUA TUNA “BPemMsA TeYeT meaneHHee” unm “obtek-
Tbl YMEHbLWAIOTCA B ANIMHE NO MEPe YBeNUYEHUA UX CKOPOCTU” BOC-
NPUHUMANUCb KaK pacnabiByaTble aHanorum, a He KaK 4yto-To pe-
anbHoe. Ho JiHWTeRH yTBEpPMAAN, 4TO 3TV Npeobpa3oBaHUA UMe-
10T HacToALMiA husndecknin cmolicn. OObEKTLI, a TaKKE BpeMs aei-
CTBUTENLHO BeayT ceba nofobHbIM 06pasom. OH npuwwen K popmy-
nupoBKe (U3NYECKOW Teopuu — CrneuuancHol Teopun OTHOCH-
TeNbHOCTU, — KOTOpas BKAOYANA MATeMaTUYecKyto CXemy rpynnbl
JlopeHua B hv3nyecKoe onncaHue He NPOCTPAHCTBA U BPEMEHU Mo
0TeNbHOCTU, @ 06bEANHEHHOIO NPOCTPAHCTBA—BPEMEHM.

MUHKOBCKMIA NPEANOKUN TeOMETPUYECKYIO KapTUHY ANA 3TON
He-HbIOTOHOBCKOW (PU3MKK, Ha3blBAeMyl0 Tenepb NPOCTPaHCT-
Bom—BpemeHeM MUHKOBCKOro. B Hell npocTpaHCTBO U Bpems
npefcTaBneHbl Kak He3aBUCUMble KOOPANHATDI, @ ABUMKYLLAACS Ha-
CTMLA N0 Mepe TEYEHUA BPeMeHW ONUCbIBAET KPUBYIO, KOTOPY!O
JNHWTeNH Ha3Ban MUpPoBOLl nuHuell 3To YyacTuubl. NOCKONbKY Ya-
CTULA He MOMET ABUrartbcs bbicTpee cBeTta, HAKNOH MUPOBOWA N
HUWN HE MOMET NPeBbIlaTh 45° OT BpemeHHOro HanpasneHus. Mpo-
wnoe u Byayuiee yactulbl BCEraa NeMar BHYTPU ABONHOIO KOHY"
€a — CBETOBOro KOHyca.
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NPOCTPaHCTBO

FeomeTpus npocTpaHcTBa-BpemMeHn MUHKOBCKOFO.

Takum 06pa3oM pelmncs BoNpocC € 3NEKTPUYECTBOM U MarHe-
TM3MOM — ABYMA QyHAAMEHTaNbHLIMK cunamm B npupoae. Ho ogHa
(hyHAaMeHTanbHas cuna no-npexHemy He Bbina BKAOYEHA B ONuca-
HWMe — epasumayudA. NbiTasce pa3sutb Gonee oblyio Teoputo,
BKIOYAIOLLYIO FpaBuUTaLmio, 1 CHOBA ONWUPAACh Ha TOT NPUHLMN, YTO
3aKOHbI NPUPOALI AOMKHbI ObITb CUMMETPUYHBI, SRHWTENH NpULLEN
K 0bLeit Teopun OTHOCUTENLHOCTU — K uAee, YTo CaMo NPOCTPAHCT-
BO—Bpems UCKPUB/EHO W YTO €ro KPUBM3HA COOTBETCTBYET Macce.
W3 3Tux npen Bolpocna Halwa coBpeMeHHas Kocmonorus bonbiioro
B3pbiBa, cOrmacHo KOTOPOW BCeneHHas BO3HMKNA M3 KPOLWEYHON
KPYNUHKW OKONO 13 MUAAWAPLOB NeT Hasaj, a TaKKe 3ameyarefb-
Has KOHLENuMs YepHblX Ablp — OOBEKTOB CTONb MACCMBHBIX, YTO
CBET HE MOXET BbIPBATLCA U3 UX FPABUTALMOHHOIO NOAS.

O6wan Teopus OTHOCUTENBLHOCTM BOCXOAUT K paHHum pabotam no
He3IBKNMA0BO reoMeTpum, KoTopele npuseny faycca k ugee “mert-
PUKK” — opmynbl AN PACCTORHUA MEXAY N10ObIMU ABYMA TOUKA-
Mu. HoBble reomeTpuu BO3HUKALOT, Koraa 31a hopmyna He ABnseT-
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CA KNaccuyecKom 3BKNMAOBON hopmynoit, oTBevalLWen Teopeme
Nudaropa. Konb ckopo Takas hopmyna NOAYNHAETCA HECKONbKUy
NPOCTbIM NpaBunam, oHa ONpeAensier OCMbICIEHHYIO KOHUENL g
“paccrosinua”. OCHOBHOE NPaBWaO COCTOUT B TOM, YTO PACCTOAHKe
OT Of\HOM TOYKM A 10 ApYroi TOYKWN HE MOXET CTaTb MEHbLLE, ecny
no Aopore NPONTK Yepes KaKyo-TO NPOMEKYTOUHYIO TOUKY B. [lpy-
TMMUW CNOBamu, pacctosiHue ot A 40 C MeHbLLe YEeM UK PABHO Cym-
me pacctoaHuin ot A po B u ot B go C. 310 — “HepaBeHCTBO Tpey-
rofibHMKA”, Ha3blBAaeMoOe TaK MOTOMY, YTO B 3BK/AWAOBOW reomer-
pvK OHO YTBEPXAAET: Nobas CTOpoHa TPEYroNibHUKA KOpoYe, Yem
CYMMa ABYX ApYr1X ero CTOPOH.

Nucaroposa dhopmyna BbINONHEHA B 3BKAUAOBON reOMETpUY,
TO €CTb TaM, [je NPOCTPaHCTBO ABNAETCA “nnockum”. TaK 4To Korga
METpMKa OTANYAETCA OT 3BKNUAOBOW, MOXHO MPUNUCATb 3TO pas-
NnYne HEKOTOpOoW “KpMBU3HE” NPOCTPaHCTBA. ITO MOXHO npej-
cTaBnaTh cebe Kak u3rubaHue NpocTpaHCTBA, HO HA CaMOM fene
3T0 He upeanbHas KapTuHa, NOTOMY YTO Toraa notpebyetcs 60sib-
wee NPOCTPAHCTBO, B KOTOPOM UCXOAHOMY NPEACTOUT U30THYTHCA,
Jlyqwe gymatb 0 “KpuBuU3HE” TaKUM obpasom, Kak Byato obnactu
NPOCTPAHCTBA UAW CXKaTbl, NN PACTAHYTbI, TaK YTO U3HYTPU KaMeT-
A, YTO OHU BMELLAIOT MeHblue (Mnu Bonblue), yem cHapyxu. (Pa-
Hatbl 6puTaHcKoro Tenecepuana Doctor Who BcnomuAT Tapauc —
KOCMUYECKUA Kopabnb WM MallMHy BPEMEHMW, KOTOpaa W3HYTpU
Gonble, yem cHapyxu.) bnectaiuin yyenuk faycca Puman 0606-
WA MAEI0 METPUKM C pasMepHOCTU iBa Ha lo6oe Y1cno nsmepe-
HUA 1 MOAMDULMPOBaAN UAelo Takum 06pa3om, YTo paccTofHWs
CTa/l0o BO3MOXHO Onpeaenatb AOKanbHO — ANiA TOYEK, pacnono-
EHHbIX 04eHb 6NIM3KO Apyr K Apyry. Takas reomeTpus HasbiBaeTCA
PumaHoBbIM MHOroo6pasuem, 1 oHa npeacrasnser coboir Hanbo-
nee 06U BUA UCKPUBNEHHOTO NPOCTPAHCTBA.

®u3nKa nNpoucxoguT He B NPOCTPAHCTBE, @ B MPOCTPaHCT:
Be—BpEMEHMU, e, COrNacHO JMHILITENHY, ecTecTBeHHan “nnockas”
reomeTpua ecTb He reomeTpusa IBKNUAA, a reomeTpusa MUHKOBCKO-
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ro. Bpemsa Bxoaut B opmyny Ana “pacctofiHUA” UHave, Hewenu
nPOCTPAHCTBO. TaKoe reoMeTpuyecKoe yCTpomCTBO NpeacTaBnser
cob0i UCKpuBNeHHoe npocTpaHcTBO-Bpems. OHO OKasanocb
MMEHHO TEM, YTO 3aKa3blBan NATEHTHbIN CNyXaLLUiA.

JNHWTeRH gonro buncs, usobpertas csou ypasHeHua obuien Teo-
pun oTHocKUTenbHoCTU. CHavYana oH uccnefoBan, Kak CBeT pacnpo-
CTPAHAETCA B rPaBUTALMOHHOM NONE, U 3TO MPUBENO €r0 K MbICAN
NONOXUTb B OCHOBY €AuHbIA QyHAAMEHTANbHbLIA NPUHLKUN — NPUH-
yun 3KksusaneHmHocmu. B HbIOTOHOBCKOW MeXaHUKe rpaBuTalua
nponBnAeT ceba Kak cuna, NPUTArUBaLLas BCe Tena ApYr K Apyry.
Cunbl BbI3bIBAOT yCKOpeHue. NpUHLMN IKBUBANEHTHOCTY YTBEPH-
AaeT, 4T0 YCKOpeHWe Bcerga HeoTnnynmo ot addeKToB, BbI3BaH-
HbIX MOAXOAAWMM rpaBUTaLUOHHBLIM nonem. [dpyrumu cnosami,
CNocob BKNOYUTL FPABUTALMIO B TEOPUIO OTHOCUTENbHOCTU COCTO-
WUT B TOM, 4TOObI NOHATH YCKOPEHHUE,

K 1912 rogy SviHwTelH y6eanncs, 4to Teopua rpasutaynuu He
MOXeT ObiTb CUMMETPUYHOI OTHOCUTENBHO BCEX Npeobpa3oBaHuit
Jlopenua; cummeTpus TaKoro Buaa NPUMEHUMA MOYHO W NOBCHO-
dy, TONbKO KOTAA OTCYTCTBYET Mmarepus, rpaBuTauua Hynesas, a
NpoCTPaHCTBO—BpEMA ABAAETCA NPOCTPaHCTBOM—BpemeHem MuH-
KoBcKoro. OT6pocuB 310 TpeboBaHMe “NOPeHLEBON MHBAPUAHTHO-
CTM”, oH u3bexan maccol 6ecnnogHbIX ycunun. “EguHCTBEHHAs
Belllb, B KOTOPYIO A TBEPAO BEPW/, — NWUCAN OH B 1950 rogy, — Co-
cToAna B TOM, 4YTO B (PyHAAMeHTa/bHble ypaBHeHUs Hago Obino
BKNIOYUTL NPUHLMN 3KBUBANeHTHOCTU”. Ho OH oco3Hasan u npege-
bl 3TOr0 NPUHLMNA: OH BOMKEH BbiTb BEPEH TONLKO NIOKANLHO, KaK
Hekoe HGUHUTE3MMaNbHOE NPUBNIKEHNE K UCTUHHOI Teopun®.

“NcTHHan Teopus” B aHHON (hpase HUYETO He 3HauuT. MPUHLMN SKBUBANEHTHOCTU
BepeH noKanbHO (T. €. B MaoM). VIMEHHO TaKoB (yHAAMEHTaNbHbBIN NOCTYNAT IRHLITEH-
HOBCKoI Teopuu rpasutaunu. (lipumey. nepes.)
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B 1907 roay apyr 3iHwreitHa fpoccmanH ctan npodeccopom req.
meTpuu B ETH, n AnbbepT Takke cornacunca 3aHaTb Tam nocr. He.
Hafonro — yepes rof, oH yexan B bepnuH, a nosgHee B lpary. Ho
OH He NpepbIBaNn KOHTaKTa ¢ [POCCMAHHOM, U 3TO NPUHECNO Weg.
pole naoapl. B 1912 rogy poccmanH NOMOr INUHIUTENHY OCO3HaT,
KaKOro TMna matematuky emy cief0Bano uckarb: “37a 3agava oc-
TaBanacb ANA MEHA HEepa3pelnMOoi, NOKa A BHE3aNHO He NoHsp,
yTo layccoBa Teopus NOBEPXHOCTEN CONEPHKUT KII04€eBOIl nemeHr
ANA pasrajku TanHbl... OgHaKo A B TO BpemA He 3Harn, 4to Pumay
uccneaoBan 0CHOBAHMA reoMeTPUM Aame Ha ewe H6onee ryboKom
yposHe. Koraa s BepHyncs u3 lMparu B Liopux, tam 6611 Moit gopo-
ro# apyr marematuk fpoccman. OT Hero A Bnepsble y3Han o Puyyp,
a 3atem 0 PumaHe. TaK 4To A CNpocun CBOEro Apyra, MOXHO /in pe-
WATb MOLO 3aAavy, NpUMeHsAa Teopuio PumaHa”.

Puyun — 3to Tperopuo Puyun-KypbacTpo, Kotopblit BMeCTe co
cBoum ctyaeHtom Tynnmo Jlesu-Yusutoit n3obpen aHanus Ha pu-
MaHOBbIX MHOroobpasusx. TeHzop Puyuu paet 6onee npoctyio Me-
PY KpUBU3HbI, YeM UCXOAHAA KOHLeNnuua Pumana.

CornacHo gpyrvm UCTOYHUKAM, JNHWTeNH cka3an [poccmaHHy:
“Tbl JOMKEH MHE NOMOYb, @ He TO A coitgy ¢ ymal” — u IpoccmanH
UCnonHun 3to TpeboBaHue. Kak nozaHee nucan INHWTENH, OH “He
TONbKO M36aBUN MEHA OT U3Y4EHWUA COOTBETCTBYIOLLIEN MaTemaTy-
YecKoit NTepaTypbl, HO U NOAAEPHAN MEHA B MOEM NOUCKE none-
BbIX ypaBHEHWI rpaButauun”. B 1913 rogy InHWTEAH U POCCMaHH
onybnnKoBanu NepBeble pe3ynsTatbl CBOMX COBMECTHbIX YCUAUIA, 38
KOHYUB rMNOTE30/ O BUAE MCKOMbIX MONEBbIX YPABHEHWUA: TEH30P
3HEPrUN—MUMNYNbCa AOMKEH ObITb MPONOPLMOHANEH... YEMY-TO.

Yemy?

OtBeTa Ha 3TOT BONPOC OHW NOKa He 3Hanu. Tam fonxeH Hbin CTO-
ATb HEKWUIA APYroi TEH30p, AAIOWMIA APYroe 3mepeHue KpUBU3HbL.

3pecb oK oba caenanu marematuyeckue oWMOKM, KOTOPbIE
yBEWU UX B AONTYIO MOFOHI0 3a HecObiTouHbiM. W diaHwTeinH, ¥
MpoccmaH Bbinu yoexaeHsl (BnonHe cnpaBegnnBo), 4To ux Teopns
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JOMKHA AABaTb HBIOTOHOBCKYIO rPaBUTALMIO B COOTBETCTBYIOLIEM
npeaenbHOM Ciyyae — cnydae NNOCKOTo NPOCTpaHCTBa—BpPeMeHH,
cnaboit rpasutaymu. OTCIofa OHW NONYYUNN HEKOTOPbIE TEXHUYEC-
kue TpeboBaHNA Ha UCKOMblE YpaBHEHUA, T. e. Tpe6OBaHUA K Npu-
pofe 3T0ro camoro “yero-10”. Ho ux aprymentauus 6oina ownbou-
HOW, ¥ 3TV TpebOBaHUA Ha CamOM Aene He CNefoBano npegbss-
NATH.

JiHIWTEH ObIN YBEPEH, YTO NPaBUbHbIE NOMEBblE YypaBHEHUA
AOMKHbI ONpeAenaTb MaTeMaTUYeCKUin BUA METPUKU — hopMmynbl
ANA PaccToAHMA B NPOCTPAHCTBE—BPEMEHU, KOTOpas onpejensaer
BCE €ro reomeTpuyecKkue CBOMCTBA — €AUHCTBEHHLIM 0bBpa3om,
OAHO3HAYHO. ITO ObINO MNONPOCTY HEBEPHO: U3MEHEHUA CUCTEMDI
KOOPAWHAT MOTYT U3MEHUTb AaHHyl0 opMmyny, He OKa3blBas npwu
3TOM HUKAKOFO BAUAHWUA Ha BHYMPEHHIO KPUBWU3HY NPOCTPAHCT-
Ba. Ho JAHWTENH He 3Han 0 TaK Ha3biBaeMbIX TOXAECTBAX bbAHKY,
HOTOpble NPOACHAIOT OTCYTCTBME €AUHCTBEHHOCTU; NO-BUAUMOMY,
He 3Han 0 HUX 1 lpoccmaxH.

Takoe cocToAHME — CYLUA KOWMAP ANiA KaXAoro y4eHoro: no
BUAMUMOCTY HeOoMNpOBEPXKUMAsn WAeA, KoTopan BpoAae Obli Beaer B
npasuabHOM HaNpPaBNEHWUU, HA [eNe 3aBOAUT B YXacHble aedpu.
YCcTpaHUTb TaKyio OLWMOKY OTHAAHHO TPYAHO, BEAb Bbl YBEPEHbI, YTO
HUKaKoM OWMWOKM HeT. Yacto Aawe He yaaeTca NOHATb, KaKkue
UMEHHO JONYLLEHUA Bbl HE3AMETHO cAenanu.

K KoHUy 1914 roga 3MHIWITEAH HAKOHEL 0CO3Han, YTo NoNEeBbIe
YPaBHEHWUA HE MOTYT ONPeAeNnsaTb METPUKY efUHCTBEHHbIM 06pa-
30M, NOTOMY 4YTO MMEEeTCA BO3MOMHOCTb BbIGOpa pasnnyHbIX cuc-
TEM KOOPAMHAT: 3TO He BAUAET HA (PU3UKY, HO meHaeT dopmyny
Ana metpuku. OH BCe ele He 3Han o ToxaecTBax bbAHKKM, HO Te-
nepb oHU emy 6binn He HyHbl. OH HAaKOHEL NOHAM, YTO UMeETCA
cBobopa B Bblbope N06LIX KOOPAMHAT U3 coobpaxeHuin yrobcrea.

18 HOAGPA 1914 roaa IAHLWTENH OTKPbIN HOBbIA POHT B BOK-
He ¢ ypaBHeHWUAMM rpaBuUTayMoHHoro nons. OH nogobpancsa pocra-
TOYHO BNMU3KO K OKOHYaTenbHOW GopMyaMpPoBKe, YTOObI caenatb
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ABa npeackasaHua. OAHO U3 HUX — HA CAMOM fJene CKopee “no.
cnecKasaHue”, B TOM CMbiC/e, YTO OHO ObIN0 CAenaHo NOCNE COBy,.
TMA. OHO COCTOANO B 06BACHEHNU TOHYANLLMX U3MEHEHUH, K ToMy
BpemeHu yxe Habniopasmxca B opbute Meprypus. Monoxenue
nepurenns — bnvxanwero K ConHLy NONOKEHUA NNAHETbl — Meg-
NEHHO U3meHsetca. 13 HOBOW Teopuu rpaBmTaL M SWHLITENH CMor
BbIBECTU, HACKONBbKO ObICTPO AOMKEH ABUraTbCA NepUrennid, — y
pe3ynbTaT ero BblYUCIEHUA COBNAN ¢ pe3ynbratamu HabnaeHui,

Bropoe npeackasaHue Tpe60Bano AN CBOEro NOATBEPKAEHMS
1NN ONPOBEPKEHUA HOBbIX HabNOAEHWMI; TO Bblna NpeKpacHas Ho-
BOCTb, NOCKONbKY HOBbie HabnAeHUs — 3T0 Nydllas NpoBepKa
HOBbIX Teopuit. CornacHo Teopun JHWTENHA, rpaBUTaLUA AOMK-
Ha u3rubarb cBeT.

[eomeTpus 3toro apdeKra npocta ¥ UMeeT AENO C reoae3nye-
CKUMU — Kpatyanliumn — NYyTAMU MeXay ABYMA TouKamu. Ecaun
pacTAHYTb CTPYHY ¥ NPUNOAHATL €e, OHa NPUMET BUA NPAMON Nu-
HWUK; 3TO NPOUCXOAUT NOTOMY, YTO B 3BKAMAOBOM NPOCTPAHCTBE
npamas N1MHUA ABRAeTcA reogesnyeckon. Ecnun, ogHako, aBa KoH-
LLa CTPYHbI NPUKATb K NOBEPXHOCTU PYTOONBHOTO MAYA, CUILHO ee
NpK 3TOM HaTAHYB, TO OHa NpumeT HOPMY KPUBOM, Nexallen Ha
NOBEePXHOCTM MmsAYa. leopesnyeckne NUHUM HA WUCKPUBIEHHOM
NPOCTpaHCTBE — MAYE — CamMU UCKPUBANEHbI. TO e NPOUCXOANT U
B WCKPWBAEHHOM NPOCTPAHCTBE—BPEMEHW, XOTA NOAPOOHOCTH
C/ierKa oTAuYHbI.

dusnyeckne 0bCTOATENBCTBA, B KOTOPLIX 3TOT 3 EKT MOXET Npo-
ABUTbCA, TaKKe “npamonuHentsl”. 3se3na, nogobHas Connuy, 6y
AeT n3rnbatb 11060 CBET, NPOXOAALLUA MUMO Hee. EANHCTBEHHBIM
B TO Bpems cnocobom Habnoaarts 3toT addeKT 6bino aomaarses
CONHeYHOro 3armenus, Korga ceet ConHua Gonee He 3abusaeT
CBET OT 3Be3/bl, PACNONOXeHHOW Ha HebocBoae 6AM3KO K Kpaw
CONHeYHoro ancka. Ecnu JiHwTein 6bin Npas, To Kaxywwuecs no-
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NOXEHUA TaKMX 383/ AOMKHbI OblNN Cnerka cABUHYTLCA NO cpas-
HEHWIO C UX NONOXEHUAMU, KOTAA OHWU HE HAXOAATCA HA OAHOM Nu-
Huu ¢ ConHuyem.

KonnuectseHHbIA aHann3 31oro ABNEHUA Kyaa MeHee Npamo-
nanHeen. MNepBas nonbiTKa JMHIWTEHa, NPEANPUHATAA B 1911 roay,
npeAcKasbiBana CABUT B npejenax YrioBOW CeKyHAbl. HbloToH
npeackasan 6bl 6n13Koe YMCNO, OCHOBLIBAACL Ha CBOEM ybexze-
HWUW, YTO CBET COCTOMT M3 MefbYalliMX YacTui: cuna rpasuTalum
AOMKHA NPUTArUBATH YaCTULbI, BbI3bIBaA U3rnb nx Tpaektopuu. Ho
B 1915 rofly JMHLITEAH NONYYUN pe3ynsTat, B COOTBETCTBUMU C KOTO-
pbIM B €r0 HOBOW TEOPUW CBET [OMIKEH OTKNOHUTLCA Ha BABOE
60NbLWNA yron — Ha 1,74 YINOBOW CEKYHAbI.

NepcneKkTuea Bbibopa mexay HbloTOHOM U JiHIWTERHOM cTa-
na peanbHoCTbiO. 25 HOAOPA 1914 rofa DMHIITERH 3anucan cBou
NoNeBble YpaBHEHUA B UX OKOHYATENIbHOM BUZE. ITU ypasHeHus
JiiHwmeliHa cOCTAaBNAIOT OCHOBY 06LWEN TEOPUN OTHOCUTENBHO-
CTW — PenATUBUCTCKON Teopuu rpasutauuun. OHK 3anucbiBaloTCs
B MaTemartuyeckom dhopmanusme, U3BECTHOM KaK meH30pbl (He-
KOTOpbIM 06pa3oM HarpOMOXAEHHbIE APYr HA Apyra matpuibl).
YpaBHeHW JAHIITEAHA TOBOPAT Ham, YTO TeH30p IJMHLWTENHA
NponopunoOHaneH CKOPOCTU U3IMEHEHUA TEH30pa 3IHepruv—um-
nynbcal. [ipyrumn cnosBamu, KpUBMU3HA NPOCTPAHCTBA—BPEMEHN
NponopuymnoHanbHa CTENEHN NPUCYTCTBUA maTepun. ITU ypaBHe-
HUA NOAYUHAIOTCA HEKOTOPOMY NPUHLUNY CUMMETPUMN, HO OH Cy-
ry6o nokaneH. B manbix 06nactax npocTpaHcTBa—BPEMEHU Y HUX
Te e CUMMETPUU, 4TO B CNELUanbHOM TEOPUN OTHOCUTENBHOCTH,
Npu ycnoBuu, 410 BO BHUMaHWE NPUHMMAETCA IOKaNbHOE BAUA-
HWe KpUBU3HbI.

Owwnbka aBTopa. CKOpOCTb M3MEHeHNA 3eck HU NpY yem. TeH30p JitHwTeiHa nponop-
YuoraneH TeH30py 3HEprun—umnynsca, u Bce. Kcratu, teHsop JiiHwTeAHa — 370 “noy-
TH” yIOMUHABLLIMIACA BbIWE TEH30P Pryum, OTCI0AA M €r0 CBA3b C KPUBM3HOM, yNOMAHY-
Tas B cnepytowein tpase. (Mpumey. nepes.)
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JNAHIWITERH 3aMeTW/l, YTO CAeNaHHble UM BTOPOCTENEHHbIE ®3.
MEHEHUA He MOB/UANU HA er0 BbIYUCNEHNA ABUKEHUA NEpUrenng
MepKypus 1 oTKNOHeHUA ceTa 3Be34. OH NpeAcTaBUN CBOU ypap-
HeHuA MpyccKoi AKagemuy — 1 BbIACHWA, 4TO maTeMatuk [lasug
MnbbepT yxe AEMOHCTPUPOBAN B TOHHOCTU TaK1e e YpaBHEHUs,
HO TO/ILKO YTBEPIAAN, YTO 3TO HEYTO HAMHOrO OoNbluee, YEM Teg-
pva rpaBuTauun. Ha camom gene oH yTBepwAan, YTo OHU BKIOY3-
10T B ce6f 3NEKTPOMArHuUTHblE ypaBHEHUA, a 3T0 6bIN0 OWKbOKoN,
CHoBa notpsacaer ToT dakT, 4To Bedylie matematuku 6biau npe-
AenbHO O6NM3KU K Tomy, Y4ToObl 060MTH JHWTENHA HA DUHULLHOM
npsMon.

Bb1n0 NPeAnpPUHATO HECKONBKO MOMbITOK NPOBEPUTL NPEACKa-
3aHue JDHWTENHA 06 OTKNOHEHUW CBETA rPaBUTALUOHHBIM Mo-
nem Conxua. lMepBoi nonbiTke — B Bpasunun — nomeluan AoXab.
B 1914 rofy HemelKas 3Kcneauuus otnpasunace Habnwoaars 3a-
TmeHue B Kpbim, HO Havanack lepBas mupoBas BoMHA, U UM Obl-
N0 NpWKa3aHO BO3BPALLATLCA AOMOWA, U nobbicTpee. HeKkoTopble
BEPHYNNCb, APYrMX apecToBanu, HO B KOHLE KOHLOB Bce Aobpa-
NCb AOMON LenbiMu U HeBpeaumbimK. ECTECTBEHHO, HUKAKMX Ha-
6nlofeHUiA NPOBECTW He YAANOCh.

Boitha He pana nposectu Habniogenusa u B BeHecyane B
1916 rofly. AMepUKaHLbl NPEANPUHANN elle OAHY NONBITKY B 1918-M,
HO C HeybeauTenbHbIMU pe3ynbTatamu. HakoHew, BpuUTaHcKan IKc-
neAvLns, KOTOpYo BO3rnasun Aptyp 3aAnHITOH, Jobunack ycnexa
B Mae 1919 rofia, Ho OHW He OOBABAANU O CBOMX pe3y/bTarax Ao
HOAOPS.

Koraa e pe3ynsrartbl 66111 06bABAEHBI, BEPAUKT OblN B NOMb-
3y JMHWTeNHa, a He HblotoHa. OTKNOHEHWE UMENoch, OHO 6bINo
CNULWKOM 60NbLIKUM, 4TOObI COOTBETCTBOBATH HHIOTOHOBCKOM MOAE-
N, U OHO NPEKPACHO YKNaAbIBaAOCh B MOAENb JAHIUTENHA.

3aAHMM YMCNOM MOXKHO CKa3aTb, Y4TO pe3yNbTarbl IKCNEPUMEH-
Ta BbINK He CTONb YK PellaloLLMK, KaK MOrI0 NOKa3arbCa. JKCNe:
pumeHTanbHaa ownbKka Obina AOBONALHO BenuKa, U nyduiee, 410

| W3H CTioAaPT | NCTUHA N KPACOTA |



{ 307

yA@BANOCh 3aKNOUYNUTb, — 3TO YTO JNHLWITENH, NO BCell Budumocmu,
npas. (Bonee caexue HabnogeHns ¢ npumeHeHuem 6onee cosep-
WeHHbIX MeTO0B U 0BOpYAOBAaHUA NOATBEPAWAN TEOPUIO DiH-
wreitHa.) Ho B To Bpems X NpeACTaBUIN KaK COBEPLIEHHO onpe-
AeNneHHble, 1 cpeacTBa maccoBoi MHdopmayum 6ykBanbHO B3o-
peanucb. Yenosek, CNocobHbIi AOKa3aTb HenpasoTy HbloToHa,
onpeaeneHHo 6bin reHnem. TOT, KOMY yAaNOCb OTKPbITb PaAUKaNb-
HO HOBYIO (DU3UKY, AONKEH Obli ObiTb BENMYANILUM U3 HUBYLLUX
yYeHbIX.

Tak poaunacb nereHaa. JMHWTERH HanUcan o CBOUX Uaesx B
Times of London. Yepe3 HeCKONbKO fHeR Ha peaaKunoHHOM cTpa-
HULLE MOSABUACA OTKINK:

“3T0 No-HaCToALEMY WOKUPYIOLWAnA HOBOCTb, U OHA 3acCTaBisAeT
YCOMHUTLCA AaXe B TOM, YTO Hala Bepa B Tabaully yMHOMEHUSA
TaK yx o6ocHoBaHHa. MoTpebyeTca He mMeHee ABYX npeacenare-
nen ayx Koponesckux O6uwects, 4Tobbl 3asBNEHUA O HAAUYMUK
BeCa Yy CBETAa U NPEAENOB Y NPOCTpaHcTBa Np1obpeny Hekotopoe
npaBgonogobue — ytobbl 0 Nogo6HOM BOO6GLLE MOXHO Obino no-
AymaTb. ITO He TaK No onpeaeneHuio — 1 Aeno ¢ KOHLOM. Takum
06pasom, BO BCAKOM cy4ae, 06CTOUT AeN0 A5 06bIYHbIX Noaen,
KaK 6bl OHO HW OBCTOANO ANA BbICOKOYYEHbIX MAaTEMATUKOB”.

Ho BbicOoKoydeHble maTemaTuky OKa3anucb npaebl. Beckope Times
coobiymna mupy, 4to “ToNbKo ABeHaALaTh tofei B COCTOAHUN no-
HATL Teopuio “BHE3ANHO CTaBLEr0 3HAMEHWUTLIM A-pa JNHLITEN-
Ha” — mud), KOTOpbIA NPOACMKAN LUPKYAIMPOBATb, AdMe KOraa
MHOroyncieHHble CTyAeHTbl-OU3NKK YKe PYTUHHO U3yYanu 3Ty Teo-
puio.

B 1920 rogy y [poccmarHa nosasunucb nepebie NPU3HaKK pac-
CeAHHOro CKnepo3a. OH Hanucan CBO NOCAEAHION CTATLIO B 1930-M,
a8 B 1936-M ymep. JAHWTENH cTan Hanbonee NPeBO3HOCUMbIM
$usnkom aBaguatoro cronetns. Mo3AHEE B KU3HU OH CBBIKCA CO
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CBOEN CNaBoi, HaxoAA ee LOBONbHO 3aHATHON. Ha paHHUX 3Tanax
emy, No-BUANMOMY, HPaBUIOCh 06LLaTbCA CO CPeACTBAMU MaAcCo-
BOW UH(opmaLum.

Ho 3ecb Mbl AOMKHBI OCTABUTH INHILTENHA — 3aMETUB TOMbKO,
4TO NocCne 1920 roaa ero ycunus B Gusnke 6 NOCBAWEHB! Gec.
NAOAHOMY NOUCKY NyTeil CBEAEHUA TEOPWUU OTHOCUTENBHOCTU |
KBaHTOBOI MeXaHWUKW B eAuHylo 06beanHeHHyIo Teopuio nons. Oy
npojomkan pabotatb Haj 3To# npobnemoil 3a AeHb A0 CBoej
CMepTH B 1955 rogy.



TMABA 12
KBaHTOBbIN KBUHTET

¢ OU4TM BCE Y)Ke OTKPLITO, ¥ BCE, YTO OCTAETCA, — 3TO 3aMOAHUTb He-
rl CKOMbKO NPo6enoB” — He CULLKOM 0BHafEeXUBaIOLWAs HOBOCTb
MR OflaPEHHOrO MOJIOAOrO YenoBeKa, HamepeBatoLeroca u3y4arb
¢u13uKy, B 0CO6EHHOCTU KOTAa TaKasn HOBOCTb UCXOAUT OT Cneunanuc-
Ta, KOTOPbIA NO Aonry ciybbl 06a3aH GbiTb B Kypce aena, — B AaH-
HOM ciydae ot npodeccopa husnkn Guanna don Nonau.
[Jleno npoucxoanno B 1874 roay, 1 B3mazsl poH Monnu orpamani
T0, BO YTO BEPWUNO BONBLINHCTBO U3NKOB TOrO BpeMeHU: (hU3uKa 3a-
KOH4unace. B 1900 rogy He KTo UHOM, Kak 3HameHuTbIN nopa KenbsuH,
CKasan: “B ¢u3unKe HET HUYEro HOBOTO, NOANEXALLEro OTKpbITUiO. OC-
TaeTcA N1LLbL BbINONHATL Bee bonee u Honee TouHble U3MepeHns”.
3ameTum, YTO OH TaKKe cKasan: “fl Teepao 3aaBnA, YTo neta-
OlWKne MallnHbI TAXENEe BO3AyXa HEBO3IMOXHbI” 1 “Bblcagka Ha
NlyHy cBA3aHa co cToNb CNOXHBIMK NpoBnemamu AN NoAeN, YTo UX
Pelwerne moxeT 3aHATb ele 200 NeT”. buorpad KenbsuHa nuwer,
4TO nepBsyt NONOBUHY CBOEN Kapbepbl OH Oblin BO BCEM Npas, a
BCI0 BTOpYIO — He npas.
Ho oH 6bin He coBcem He Npas. B nexkuyuu 1900 roga “Tyyu
XIX cronetus Haj AMHaMUYECKON Teopuei Tennotsl 1 cBeta” oH
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yKasan Ha ABa Haubonee cyujecTBeHHbIX Npobena B COBPeMeHHoy,
emy noHumaHun Gu3snyeckon sceneHHon: “Kpacota v ACHocr,
ANHAMUYECKON TeOpUW, KOTOPas YTBEPXAAET, YTo TeN/IoTa U Ceey
ABNAKTCA HOPMamMN ABUKEHUA, OMpPayeHbl B HaCTOALWEe Bpemg
AByMA Tydyamu. Mepsas — 3T0 BONPOC O TOM, KaK 3eMNs ABUKeTcy
yepes ynpyroe Tefo, KaKOBbIM MO CYTU ABNAETCA CBETOHOCH)j
3¢up. Bropas — 370 AoKTpuHa Makceenna-bonbumaHa o pacnpe.
Aenenuu aHeprun”. Nepsas Tyya OKasanacb NpeaBecTHULeR Teopuy
OTHOCUTENbHOCTU, BTOPAA — NPeABECTHWLEN KBAHTOBOMN TEOpUy,

Mo cyacTbio, Monoaoro agpecara pekomexaauusa $hoH Nonny
He oTnyrHyna. OH 3aABWA, YTO Yy HEFO HET KefaHWA OTKPbLIBATb Ho-
BO€ — BCe, Yero OH X04eT, CBOAWUTCA K Pa3BUTUIO Ny4LIEro NOHUMa-
HWA N3BECTHbIX OCHOBaHWI (hU3NKU. B NOMCKAX TaKOFO NOHUMaHUs
OH NPOMU3BEN OAHY M3 ABYX BeNuYalwux peBoflouUiA B Gu3nKe
ABajauartoro CTonetvs v pasgessn BTopoe u3 KenbBWMHOBbIX 06na-
KOB. JTOro Yenoseka 3Banu Makc lMnaHk.

HOnuyc Bunbrenbm MnaHk 66in npodeccopom npasa B Kune v Miok-
xeHe. W ero oteu, u matb 6blnn npodeccopamu Teonoruu, a bpar —
cyaber. Tak yTo, Korfa ero BTopas yeHa Imma laruur ocyacravsn-
na ero CbIHOM — WecTbim pe6eHKom, — Bbino 3apaHee ACHO, YTO
Manbyviky NpeacTouT BbIPACTV B WHTENNeKTyanbHoW cpepe. Makc
Kapn pHct liogeur MNMnaxHk nossunca Ha ceeT 23 anpens 1858 roaa.

EBpona, Kak 06bl4HO, HAXOAWNACH B COCTORHWUMN NONUTUYECKMUX
HeypaauL, ¥ B CambiX PaHHUX BOCNOMUHAHWUAX MafnbyuKa COXpa-
HUNCA BCTynNeHne B Kunb npycCKUx v aBCTPUMCKUX BOMCK BO BPE-
ma Jarcko-MNpycckoit BoiHbl 1864 roaa.

K 1867 roay MnaHku nepebpanvicb B MioHxeH, rae 06pa30Ba
HMe MaKca NpoXoAMIo NOA PYKOBOACTBOM Maremaruka lepmaHa
Mionnepa B Lkone Kopons Makcumunuara. Mionnep yuun manb
4MKa aCTPOHOMMM, MeXaHuKe, MaTeMaTKe 1 OCHOBam (U3NKK, B
4aCTHOCTM — 3aKOHY COXpaHeHws 3Hepruu. NMnaHK 6bin NPeBoCXoA”
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HbIM YYEHVUKOM U 3aKOHYMN y4eby Heo6blYHO paHo, B WeCTHaAYa-
TMNETHEM BO3pacTe.

Kpome Toro, oH 6bin ewe v cNOCOOHbIM My3biKaHTOM, 04HAKO,
HECMOTPA Ha BbICKa3aHHbIA C cambiMW J0OPbIMW HamepeHUsMM
coseT Monnu, Bce we pelwmn nsydatb husmky. MnaHk 3aHumancs
04 PyKOBOACTBOM Monnm Koe-KakMMn 3KCNepuMeHTamm, HO Bbic-
TpO NEPEK/IOUNNCA Ha TEOPETUYECKYIO wu3uky. OH nosHaKomunca
¢ HECKONbKUMU DU3NKaMM U MaTemaTnKamu, 3aHMMaBLIMY Befy-
wee nosnoxexHne B Mupe, 1 B 1877 ropy nepeexan B bepnun, rge
npoaoMKun ceoe obyyenne y lenbmronbua, lycrasa Kupxrodda un
Beieplutpacca. B 1878 roay oH ycnelwHo caan CBOU NepBbie 3K3a-
MeHbl, @ B 1879-M 3aWwutun anccepraynio No TepMoanHamuKe.
B Te4YeHVWe HEKOTOPOro BPEMEHW OH NpenogaBan marteMaTuky u
¢m3nKy B cBOEN CTapow WwKone. B 1880 rogy oH 3awutun guccep-
TalUMI0 Ha NpaBO NpenoaaBaHvs B yHUBepCUTeTe, TEeMOW KOTOPOW
6bIn1 paBHOBECHbIe COCTORHWUA TeN NPU PasNnyHbIX Temneparypax,
¥ Nepea HUM OTKPbINUCH NePCneKTUBLI aKaleMNYeCKON Kapbepbl.
Co BpemeHem OH NoAy4Ynn COOTBETCTBYIOLLYIO AOMKHOCTb, OAHAKO
370 Npov3oLWwno nuiWb B 1885 roay, KOrAa OH CTan AOLUEHTOM B YHU-
Bepcutete B Kune. Ero HayuHble nHTEpechl 6bl1M COCPeAoTOYEHb!
Ha TepMoANHAMUKe, B 0COBEHHOCTU Ha KOHLEeNUWu HTponuy,

Makc no3Hakomunca ¢ Mapu MepkK, cecTpoil 0gHOro U3 CBOUX
Apy3eit, 1 B 1887 rogy OHV NOXEHUNUCH U CTanu CHUMaTb KBApTW-
py. Bcero y Hux Bbino Yetepo aeteit: Kapn, 61n3Heybl Imma u lpe-
T3, a TaKKe JPBUH.

B 1889 rogy — B TOM CaMoM roay, Koraa poavnvch 6nusHe-
Ubl — Makc nonyyun B bepnnHe JOMKHOCTb, KOTOPYIO paHee 3aHu-
Man Kupxrodd, a B 1892 rogy ctan nonHsim npodeccopom. Ce-
MeiicTBO Nnepeexano Ha BUNY B 6epAVHCKOM pavioHe [ploHeBanba,
N0 cocencTBY C APYrMU BbIJAIOWUMUCA NPeACTaBUTENAMU aKaae-
Muyeckoit cpeabl. OaviH U3 HUX, Teonor Agonbd ¢oH XapHak, cTan
6nu3kum apyrom Mnaxkos. MnaHky 6b1nn 06WUTENbHOI CEMbeR, U
AOMa y Hux perynapHo ObiBann 3HAMEHWTble WHTeNNeKTyanbl,
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BKAt0YanA JiHwWTernHa v pusukos OTTo MaHa v [inse ManTHep, Korg.
pbie No3gHee coBepluMnn QyHAaMeHTasbHbIe OTKPLITUA B 06nacty
AeneHns aTOMHOTO AApa, NOCNYKUBLUNE YaCTbio JONTOTO NYTU K ¢g.
3A2HUI0 aTOMHO 60MBbl 1 aTOMHbIX 3neKTpocTaHuuin. Koraa B po.
me MMnaHKoB 6biBaNU roctu, Tam No 3anoXeHHoW [enbmronbiey
TPaAULUW CNONHANACH My3biKa.

B TeueHMe HEKOTOPOro BpeMeHu Xu3Hb Gbina 6e3obnayHa; o
Mapw 3apa3unacb neroyHoi uHdeKUnen — BO3IMOXHO, Tybepky.
nesom — v ymepna B 1909 roagy. Yepes nontopa roaa, B Bo3pacre
NATMAECATY ABYX neT, MaKC CHOBa XEHW/ICA — ero Cynpyron ctana
Mapra ¢oH XeccnuH, poavBLIAA eMy TPeTbero cbiHa — fepmana.

B 1894 rogy mecTHas 3neKTpUyecKas KOMNaHWA nbltanacb paspa-
6otatb Gonee 3hdeKTUBHYIO NAamMNOYKy HaKanuMBaHWA, TaK yto
MaKC 3aHANCA HEKOTOPbIMU UCCNEA0BAHUAMU NO KOHTPAKTY Ans
NPOMBIWNEHHOCTU. B npuHuune aHanu3 namnbl HaKanvBaHus
npeacTaBnan coboit cTaHAapTHYI0 U3NYECKyIo 3a4auy, U3BeCTHy
Kak “u3nyyeHune yepHoro Tena”, — 3agayy o TOM, KaK usnyyancs
Obl CBET, UCNYLLEHHbIA NONHOCTbIO HeoTpaXalowum Tenom. Takoe
TeNo NPu HarpeBaHuu u3nyyaert CBET Ha BCEX YacToTax, HO UHTEH-
CUBHOCTb CBETa, UK, YTO 3KBUBANEHTHO, ero 3Heprus, 3aBUcuT ot
Yactotbl. CnpawmnBanochk, KaK 4acTota BAUAET Ha UHTEHCUBHOCTD.
Bes oTBeTa Ha 3TOT (yHAAMeHTaNbHbIA BONPOC TPyAHO 6bino Bbl
u3obpectv 6onee 3hHeKTUBHYIO NaMNOYKY.

Mmennch TBepao yCTaHOBNEHHbIe 3KCNEpPUMEHTaNbHble pe3ynb:
TaTbl, @ TaKXKe OAWH TeopeTudyeckuih — 3akoH Penea—[hxuHca, nony-
YeHHbI M3 0CHOBONONAraoLWNX NPUHLMNOB KNaccu4ecKom husmnki.
K coxaneHnwio, 3TOT 3aKOH He COrNacoBbIBa/ICA C pe3ynbTatamu IKC
NepUMEHTOB, NPOBOANUMbIX AR BbICOKOYACTOTHOTO n3nydeHns. OH
Aaxe NPeACKasblBaj HeuTo HeBO3MOMHOE: No Mepe BO3pacTaH!f
4acToTbl CBETA €0 IHEPruA AOMKHA CTaHOBUTLCA BecKoHeyHo 60Nb”
LWOM. 3TOT HEBO3MOMHbIV Pe3ynbTar NoNyYnn U3BECTHOCTL Kak “yb”
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rpacmoneToBas Karactpoa”. lanbHenlume 3KCNEPUMEHTbI NpuBe-
1 K POPMYNMPOBKe HOBOFO 3aKOHa, KOTOPbIYA Bbln NoNy4eH NoaroH-
KoV Noa HabnoaeHVA 3a BbICOKOYACTOTHBIM U3Nly4eHUEeM 1 U3BeCTeH
KaK 3aKoH BuHa no vmeHu ero oTkpbiBatens Bunbrenbma Buna.

OAHaKo 3aKoH BviHa 6bin HenpurogeH ANA HU3KOYaCTOTHOro
u3ny4eHus.

®u3nKam NpUXoannoCL UMeTb Aeno ¢ ABYMA 3aKOHaMU: OfUH
13 HUX paboTan Ha HU3KUX YacToTax, HO He paboTan Ha BbICOKMX, @
ApYroit — B TOYHOCTV HaoBboPOT. MnaHK 3aaanca naeen NOCTPOUTL
MHTEPNONAUNIO MEXAY HUMU — ADYTUMU CNOBaMW, 3anncarb mare-
maTUyecKoe BbipaMeHue, KOTOpPoe Ha HU3KMX YacToTax nepexoau-
no 6bi B 3aKoH Penea—/JxuHca, a Ha BbICOKUX — B 3aKOH BuHa.
B pesynbrare Bo3HUKNA dhopmyna, KOTOPyIo Tenepb Ha3biBaloT 3a-
KoHOM lnaHKa Ana v3nyyeHws YepHOro Tena.

ITOT HOBbIV 3aKOH ObiNl CO3HATENLHO YCTPOEH TaKUM 06pa3om,
yTo6bl NPEKPaCHO OTBEYATb 3KCNEpPUMeHTanbHbIM HabnlaeHUAM
BO BCEM CMeKTPe 3N1eKTPOMarHUTHOTO U3Nly4eHus®, 0aHaKO OH Bbin
YUCTO IMNUPUYECKNM — T. €. BbIBEAEHHBIM U3 IKCNEPUMEHTa, a He
U3 Kakux-nn6o dyHAaMEeHTanbHbIX GU3NYECKUX NPUHLUNOB.
lMnaHka, peiicTBOBaBLUErO B COrNacuv CO CBOUM HamepeHuem nyy-
e NOHATb U3BECTHble 3aKOoHbl (hU3UKK, 3TO He yCTpauBano, U OH
NOTPaTVUA 3HAYUTENbHbIE YCUAUA HA NMOUCK PU3NYECKUX NPUHLM-
noB, KOTOpPbie MOMM Obl NPUBECTU K HANUCaHHOK UM dopmyne.

B 1900 roay MnaHK HakoHel 3ameTun NoOONbITHOE CBOWCTBO
cBoeit hopMynbl. Ee MOXHO BbiN0 BbIBECTU, NPAKTUYECKU NOBTO-
PAA BblUMCNEHUA, KOTOPblE NPUBOAUAN K 3aKOHY Penea—[hxuHca,
€C/IM TONbKO CAenatb Tam OAHO ManeHbKoe u3MeHeHune. B Knaccu-
YecKom BbIBOAE NPEANO0NAaranoch, 4to ANA NtoboW 3aaaHHOMN YacTo-
Tl 3HEepPrus 3NeKTPOMArHUTHOrO M3Ny4eHUA MOXET B nNpuHuune
NPpuHumarb ntoboe — Kakoe yroagHo — 3HayeHue. B yacTHocTH, oHa

YT Bbie peys wia o caeTe, a Tenepb — 06 INEKTPOMArHUTHOM U3AYHeHNM. 3TH CnO-
83 B faHHOM KOHTEKCTE Haf0 BOCNPUHUMATL KaK CUHOHUMBI. (TTpumey. nepes.)
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MOXET NPUBAMIKATBCA K HYNI0 CKONMb YroaHO 61u3Ko. Mnauk 0co.
3Han, YT0 UMEHHO 3TO NPeAnoNoKeHue 1 BbINo NPUYNHON YnbTpa.
(hvoneToBo# KatacTpodbl ¥ 4To ecnu Bbl ObiNo caenaHo APyrog
npeanosnoxeHne, To Npobnembt ¢ nosasneHnEM BeCKOHeYHocTy B
BbIYMCNEHUAX HE BO3HWKANO Obl.

Mpasaa, cnacvrenbHoe NPeANONOKEHUE HOCUNO PaiuKap,.
HbI xapaKTep. Tpe6oBanoCh, YT06bI IHEPrUA U3NY4EHUA Ha 3agay,.
HOW 4acToTe CKNagblBanacb TOAbKO M3 LENoro Yncna “naerog”
¢puKcposaHHoro pasmepa. Mpn 31om Tpe6oBanoCh, 4Tobbi pas.
Mep Kawaoro naketa 6bln NPONOPLMOHaNeH 4actote, Apyrumy
CNOBamMy — paBHbIM YacToTe, YMHOMEHHOW Ha HEKOTOPYIO Nocro.
AHHYIO BENIMYMHY; 3Ty NOCTOAHHYIO Mbl CEMYAC Ha3biBAEM NOCTOSK.
Ho MnaHka u 0603HaYaem CUMBONOM h.

JTU NaKeTbl 3HEPr1M NONYYNIN Ha3BaHWE KBAHTOB. [naHK npo-
KBaHTOBaN CBET.

OTAnYHO, HO NOYEMY e 3KCNePUMEHTATOPbI HUKOTAA He 3ame-
yanu, YTO SHEpPrus BbIPAXaeTca LenbiM Yyucnom KeaHToB? lMytem
CPaBHEHWA CBOWX BbIYUCNEHUIA C HabnAaemMbIMU SHEPrUaMu
MnaHK cymen onpeaenutb BeNNYMHY cBoer NOCTOAHHOW. OHa oKa-
3anacb 04YeHb — 0YeHb — MaNeHbKoM. B aeicTBUTEeNbHOCTU h npu-
MepHO paBHAETCA 6 X 10 34 mxoynb-cekyHa. Ipy6o rosops, utobbl
3aMeTuTb “AbIPKN” UK “CKaykn” B BO3MOXHbIX 3HAYEHUAX IHEP-
MW — T. e. 3Ha4YeHUsA, KOTopbie Knaccuyeckas GpusunKa paspeluaer
a KBaHTOBaA (M3unKa 3anpeuwaet, — TpebyeTca BbINOAHUTL HAbNO-
[IeHVSA C TOYHOCTBIO A0 34-TO AECATUYHOTO 3HaKa'. [lawe ceroaHs

1 Beccmblicanya. MoctosHHas MnaHka oYeHb Mana, HO MUHYC TPUALATL YerBepTas CTer
neKb ONpeaenAeTCca TeM, 8 Kakux eAUHULAX OHa Bbipaxcaemcs. Hanpumep, ecnv BME
CTO /KOYNeit UCNONL30BATL KUNOMKOYNM, TO NOKa3aTenb cTeneHu Byaet paseH He ~34
a —37. A eC/iM BMECTO CEKYHA MCMOb30BaTb Hackl, TO BEUYNHA NOCTOSHHON MnatKka
GyaeT BbIpaXaTbcs YMCIOM, B 3600 pa3 6onbwum. Noxanyit, B saHHOM ab3aue BepHO
nvwb To GeccnopHoe yTBepMAeHUe, YTO A, NOCTOAHHAS MnaHKa Ypessbiyanto mand
NO CPAaBHEHUIO CO BCEMU U3MEPAEMbIMU B XMOYNb-CEKYHAAX BENUYMHAMMY, C KoTOPb"
MU Mbl 06b/4HO cTankusaemcs. (06 3TX BEAUYMHAX FOBOPAT Kak O MaKpocxoﬂU"eC'
kux.) (Mpumey. nepes.)
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gueHb HEMHOrve hu3nyeckre BeNnYmHbl MOXHO U3MEPSTh C Tou-
HOCTbIO AO LIECTV UMW CeMW AECATUYHBIX 3HAKOB, @ B Te AHU 1 TpU
snaka 6binn cepbesHbim Tpe6osaHvem. Mpamoe Habnwopeve
ysaHTa TpebyeT HeBEPOATHOO YPOBHA TOYHOCTU.

MoXeT NoKasaTbCA CTPaHHbIM, YTO MaTeMaTuyecKoe pasnu-
yne, CTONb TOHKOE, YTO ero Hesb3A yBUAETb, OKa3biBaeT TaKon pa-
anaanblﬁ 3 deKT Ha 3aKOH u3nyyeHus. Ho BbIBOA 3TOro 3aKoHa
grnlo4YaeT B ceba cymmmnpoBaHue no BK1aaam, BHOCUMbIM B 3HEp-
110 BCEMU BO3MOXHbIMU YactoTamu. Pe3ynsTtar npeacrasnseT co-
6ot KONNeKTUBHbIA 3(PheKT BCex BO3MOMHbIX KBAHTOB. Maas ¢
JlyHbl, HENb3A Pa3rAAETb OTAE/bHYIO NecynHKy Ha 3emne. Ho Ca-
xapa o4eHb aaxe 3ameTHa. Koraa CKnapbiBaeTca BMecTe gocTa-
TOYHO MHOTO ManeHbKUX BKNaAoB, Pe3y/bTaT MOXET 0Ka3aTbCs or-
POMHbIM.

MnaHKkoBCKaa hu3nKa npouBeTana, HO NMYHAR MU3Hb naHKa
oKa3zanacb ucnonHeHHow Tparusma. Ero coit Kapn norv6 Ha poH-
Te BO Bpemsa lNepBoit MmypoBoit BoWHbI. [Joub [peTa ymepna npv po-
Aax B 1917 roay, a dMmMa pasaenuna ee cyabby B 1919-M, nocne To-
ro KaK BbllLNA 3aMYK 33 OBJOBEBLUEro Myxa cectpbl. MHOro nosa-
Hee IPBUH ObIN Ka3HeH HaLUWCTaMu 3a y4acTue B HeyaaBlemcs no-
KyweHun Ha Agonbda luTnepa B 1944 roay.

K 1905 roay nossunuch HoBble CBUAETENLCTBA, NOAAEPKUBAIOLINE
PapukanbHoe npeanoxenue MnaHKa; OHU cogepXanvch B pabore
dlHWTeitHa 0 hoTo3neKTpuyeckom sddbekte. HanoMHNUM, YTO CyTb
3pdeKTa cOCTOUT B TOM, YTO CBET MOXHO NPEBPATUTL B 3NeKTpUYe-
aBo?,

SWHWTeWRH 3HaN, 4To 3NeKTPUYECTBO CyLLeCTBYeT B Buae AUC-
KPeTHbIx naketoB. [leiicTBUTENLHO, K TOMY BpeMeHN GU3NKM BbiAC-

®°7°3¢¢em' eCTb UCNYCKaHWe BEL|eCTBOM 31eKmpoHo8 Nop aeiicteuem ceeta. (Mpu-
Mey, nepes')
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HUNW, YTO 3NEKTPUYECTBO NPEACTaBAAET CO6OM ABWKEHWE mep, .
YarWmx YacTuL, Ha3biBaemblx 3neKTpoHamu. 13 hotoanexTpuye,.
Kkoro 3ddeKTa IAHIWTENH BbIBEN, YTO TO e AOMKHO ObiTb Bephg "
B OTHOLLEHWUW CBETa. ITO He TOoNbKO NOATBEPXAANO Uaeu Mnawka o
KBaHTax cBeTa, HO 1 0GBACHANO, YTO e TaKoe 3TV KBaHTbI: CBerg.
Bble BO/IHbI, NOA0OHO 3NEKTPOHAM, OMKHbI BbiTb YaCTULAMMN,

Kak BonHa MOXeT 6biTb YacTulein? Y Tem He MeHee Takos Bbin
O[IHO3HAYHbIW BbIBOA 13 3KCNepumeHToB. OTKpbITUE YacTuy CBera,
nnv HOTOHOB, BLICTPO NPVUBENO K KBAHTOBOW KapTUHE MUPa, B Ko.
TOPOW YaCTULLbI ABNAOTCA HA CAMOM Aene BONHamMu, BeylWumn ce.
68 MHOrAa 0AHUM CNOCOGOM, @ MHOTAA APYrUM.

®u3nyecKoe coobLLECTBO HAYAN0 OTHOCUTLCA K KBaHTam 6o-
nee cepbesHo. Benukuin patckuii pusnk Hunbe Bop BbiABUHY,
KBAHTOBAHHYI0 MOfeNb atomMa, B KOTOPOW 3NEKTPOHbI ABUMYTCS
BOKPYI LEHTPANbHOrO Aapa no opbutam, NpeacTaBAAOUNUM Co-
00/ OKPYXHOCTW, NPUYEM pa3Mepbl OKPYKHOCTEW MNOAYMHEHDI
AVNCKPETHOCTW KBAHTOB. M3 TOro, 4to hOTOHbI MOTYT 6bITh ¥ BONHa-
MU, Y 4aCcTMLaMU, a 3NEKTPOHbI UCNYCKAOTCA COOTBETCTBYHOLLMMU
meTanfnamv Npv nonagaHuu Ha Hux hoTOHOB, GpaHUy3CKUiA du-
3uK Jlyn ne Bpoinb 3aKNOYUA, YTO U 3NEKTPOHBI TAKIKE AOMKHbI
ObiTb W BOMHamu, W Yactyamu. Ha camom pene Bca matepus
AOMKHA AEMOHCTPMPOBATbL 3Ty ABOWCTBEHHYID Npuposy — Obitb
MHOTAA TBePAbIMU YacTulamu, a uHoraa — Konebniowumuncs 8os-
Hamu. BoT noyemy B 3KCNepuUMeHTe MOXHO 06HapPyXWTb TO 04HO,
TO Apyroe.

Ha uCKniouutenbHo Manbix maclitabax marepuio B feicTsi
TENbHOCTU He ONUCBIBAKOT HY “YacTuua”, Hu “BonHa”. dnemeHTap
Hble COCTaBHblE 4aCTU MaTepwuy ABNAKOTCA HEMHOro U Tem U APY
rMmM — yactuuamn—sonHamu. fle Bpoiinb usobpen popmyny A1
OMWUCAHWUA YacTUL—BOSH.

[llanee npousowno BamHeNlwee Ans Hawero paccKasa cobbr
Tve. IpBuH LLipeavHrep B3an hopmyny ae bpoiina n npesparn/ e¢
B ypaBHeHwWe, onucbiBalolee ABMKEHNE YacTUL—BOSH. Mopao0HO
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TOMY KaK 3aKOHbl ABWXeHWs HbloToHa umenu dyHaameHTanbHoe
3HaYeHVe ANA KNacCM4YeCKoW MexaHWKu, Tak U ypaBHeHue llipe-
[UHrepa cTano GyHAaMeHTOM MeXaHVKN KBaHTOBOMA.

jpsuH Wpeaudrep poauncs B Beve B 1886 roay B pesynbrate
cmelwanHoro 6paka. Ero otey Pyponbd WpeavHrep 3aHumancs
NpOV3BOACTBOM NOrpebanbHbIX Ofe] — HaBOLEHHbIX OAEAHNI,
MCNONb3YyEeMbIX Ha CaBaHbl A4S yMepLUNX; OH, Kpome Toro, 6bin 6o-
TaHUKOM. Pyponbd 6bin KaTonukom, a mMathb 3pBuHa leopruua
Imunua bpenpa — niotepankot. C 1906 No 1910 rog IPBVIH U3y-
yan pu3nKy B BeHe nop pykosoactsom ®PpaHua IxkcHepa u Ppua-
puxa Xa3eHopAs, CTaBLIEro acCMCTeHTOM JKCHepa B 1911 rogy. OH
3alWMTUA AUCCepTaunio Ha NpaBo NpenogaBaHus B 1914-M, B MO-
MeHT Hayana MepBoit MUPOBOV BOWHBI, U NPOBEN BOWHY B KadyecT-
Be oduuepa aBCTPUIUCKON apTunnepun. [lBa roaa cnycra nocne
OKOHYaHWA BOMHbI OH XeHWNCA Ha AHHemapw beptenb. B 1920 ro-
Ay OH 3aHAN COOTBETCTBYIOLWYIO AOLEHTY AoMmKHOCTb B LUTyTrapre,
a € 1921-ro CTan nonHbiM npoceccopom B bpecnay (HbiHe Bpou-
nas B Monblue).

YpaBHeHue, HocAulee Tenepsb ero ums, LWipeanHrep onybnunko-
Ban B 1926 roAy B CTaTbe, rAe noKasasn, YTo M3 3TOF0 ypaBHeHUA
MOXHO NOAYYMTb NPaBUNbHbIe YPOBHU 3HEPTUM ANA CNeKTpa aTo-
Ma Bogopoaa’. 3a Heil B CKOPOM BpeMeHU NOCNeA0Bant Tpu apy-
e HiloYeBble CTaTbyl NO KBAHTOBOW Teopuu. B 1927 rogy oH npu-
exan K lNnaxky B BepanH, HO B 1933-m 13-33 aHTUCEMUTM3MA HaLU-
CToB yexan u3 lfepmanuu B Okcdopa, rae ero npuHanv B Konneax
Marganuubl. Bckope nocne 31oro oH Bmecte ¢ Monem [upakom
6bin ypocroen Hobenesckoit npemuu no pusuke.

Heckonbko neperpyenHoe BbickasbiBatme. Peub MOXKET MATU 06 YPOBHAX IHEPTU B
Camom atome BOAOPOAA; CREKTP e — TO ECTh M3NyYaeMble aTOMOM BOHLI ONPeAeneH-
HOU bl — ecTb Auwb caudementcmao 06 3TUX YPOBHAX 3HEPrUM (MM CROCOB 3KC-
"epumenTanbHoro goctyna K Hum) (Mpumey. nepes.)
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[ipeanHrep Ben Bbi3blBaOWWA 06pa3 KU3HW, MUBA OAHOBDe.
MEHHO C ABYMA IEHWMHaMU, 4TO, KOHEYHO, 33AeBaN0 TOHKMe, Yyg.
CTBUTENbHbIE HATyPbl OKCHOPACKNX AOHOB?.

He npowno n roaa, Kak OH CHOBa Nepeexan, Ha 3TOT pa3 g
MpuUHCTOH, rae emy NPeanoXunnM NOCTOAHHYIO PaboTy, HO OH Ke
cTan NPUHUMAaTL 3TOr0 NPeANIoKeHUA — BO3MOXHO, U3-3a TOT0, ytq
€ro JenaHue MUTb OAHOM CeMbelt 1 C KeHOW, U ¢ NoBOBHULEN By
3b1Bano B MPUHCTOHE B3rNAAbI HUYYTL He Bonee BnAroCKNOHHbe,
yem B OKcopae. B KoHUe KOHLOB B 1936 rogy OH 0Cen B aBCTPuij-
ckom lpaue, He obpalas BHUMAHUA Ha NYPUTAHCKYIO HeTepny.
MOCTb aBCTPUALEB.

MpucoeanHenue Asctpuu [nTnepom cosaano ans Lpeanurepa
Hemanble C/I0KHOCTU 13-3a €r0 U3BECTHOW HeNPUA3HU K HauucTam,
OH Ny6AMYHO OTPEKCS OT CBOUX B3rNAA0B (M MHOTO NIET CNYCTA U3-
BUHANCA 3a 3T0 NepeA JHWTenHOM). Ho ynoBKa He cpabotana: o
auwuncs paboTbl, NOCKONbKY CYUTANCA NOAUTUYECKU HebnaroHa-
AEXHbIM, 1 eMy npuwnocs 6exarb B Utanuio.

B KoHue KoHuoB WipeavHrep nocenuncs 8 ,D,y6nw|-|e2. B 1944 ro-
Ay BbIlWNA ero KHura “Yto Takoe Mu3Hb?” — 3axBaTbiBaiowiasn, Ho He-
yaayHas nonbiTKa NPYMEHUTb KBAHTOBYIO (U3UKY K XUBLIM Opra-
Hu3mam. Ero ngen ocHoBbIBaNUCH Ha KOHUeNUWUW “HeraHtponuu” —
TeHAEHL NN UBOTO He NOAYNHATLCA BTOPOMY 3aKOHY TEPMOANHaMM-
Kn (Mnv Kak-To 06xoauTh ero aeiicteve). LpeavHrep noayepkusan,
4YTO FeHbl UBbIX CYLLECTB AOMKHbI NPEACTaBAATL COOO HeKne CNOX:
Hble MONeKynbl, COAEpXauMe 3aKOAMPOBaHHbIE UHCTPYKUuU. ITH
Monekynbl Tenepb HasbiBaoTea [HK, Ho ux cTpyKTypa Gbina oTKpbITa
TONbKO B 1953 rogy ®paHcvcom Kpukom v Jieitmcom YOTCOHOM,
BAOXHOB/IEHHbIMU — OT4acT — LlipeanHrepom.

1 JloH — npenoaasatenk, YneH coBeTa Konnemxa B KemGpumwe unu Okcopae. (1pY-
mey. nepes.)

2 BbiTb MOMET, yMECTHO HaNOMHMTb, YTo Pecnybnuka Mpnawana (cronuua — fy6mH:
aHrn. Dublin, upn. Baile Atha Cliath) npugepmusanach Helimpanumema BO gropol
MUpoBoit BoMHe. (ITpumey. nepes.)
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B Mpnanauv LLipeauHrep He uamensn csoemy cBoboaHOMy 0T-
HOLWEHWIO K CeKCyanbHOCTWU, BCTyNas B CBA3WM CO CTYAEHTKAMMU U
cTaB OTLOM [1BYX [leTeN OT Pa3HbIX matepen.

OH ymep B BeHe ot Ty6epKynesa B 1961 roay.

ponee Bcero LpeavHrep ussecteH 6narogapa cBoemy Koty. He Ha-
cTOALLEMY KOTY, @ TOMY, KOTOPbIV y4acTBYeT B MbiC/IEHHOM 3KCNEepu-
meHTe. Ero HepeaKo WHTEPNPeTUPYIOT KaK NPUYMHY, NO KOTOPOW
WpeanHrepoBcKue BONHbI' HeNb3A paccmaTpuBaTh KaK HeuTo pe-
anbHO Pu3nyeckoe, a Hano BOCNPUHMMATL KaK HeKoe 3aByanunpo-
paHHOE onucaHve, KoTopoe camo no cebe NPoBEPUTb HEBO3MOX-
HO, HO U3 KOTOPOFO NPOUCTEeKatoT BepHble cneacteus. OgHaKo 3Ta
UHTEpNpeTauua He BNONHe NocneaoBaresibHa — eC/iv BONHbI He Cy-
WEeCTBYIOT, TO NOYEMY BbIBOAMUMbIE U3 HUX CIeACTBUSA CTONb XOPOLLO
NPUMEHUMbI?

Kak 6bl TO HU 6bino, BepHemMcsa K KoTy. CornacHo KBaHTOBOW
MexXaHVKe, Y4aCTuLbl—BOMHbI MOTYT HTEPdEPMPOBaTbL APYr C APY-
rom, Hanaraacb OAHa Ha ApYryto U NPy 3TOM yCUNUBAA APYr Apyra
B TEX CNy4asx, KOrga NUK 0AHOW BONHbLI NONaAAaeT Ha NUK Apyroin,
UNK e raca apyr Apyra, Koraa NuUK HaknagblBaeTCs Ha nposan.
floBegeHvie Takoro TMNa Ha3biBAeTCA Cynepnosvuuen, Tak 4To
KBaHTOBble 4aCTVLbl—BONHbI MOTYT CO34aBaTh Cynepno3vLuu, Ha-
KnagpiBanacb Apyr Ha Apyra, — OTKYAa C/ieayeT, YTo OHWU NOTeHUMU-
aNbHO COAEePMAT MHOMECTBO BO3MOXHbIX COCTOSHUI, HO NPW 3TOM
He HaxoAATCA HU B 0AHOM 13 HUX camom no cebe. CornacHo bopy
W 3HameHUTON “KONeHrareHCKon uHTepnperauun” KBaHTOBOW TEO-

Bynem cuurtatb, 4o nog wpeduHeeposCkUMU BOAHAMU NOHUMAIOTCA PELUEHUS YpaBHe-
Hua Wipeaunrepa. Kak ykasbiBan aBTop, 3T0 ypaBHeHue urpaeT dyHaaMeHTanbHylo
PONb B KBaHTOBO-MEXaHUYECKOM ONUCAHUM MATEPUN, ORHAKO 3TO ONUCAHME HOCUT He
BNoNHe HenocpeACTBEHHBIN XapaKTep, a NOTOMy UMeITCA Bonpockl (06cywaaemble A0
X nop) o Tom, “uTo e 3Hayar” 3TM peweHns “camu no cebe”, To eCTb 06 UX WHTEp-
"petayun. (Mpum. nepes.)
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pvK, B 3TOM-TO U COCTOWT €CTeCTBEHHOE MONOXeHue Belen. Tony,.
KO TOrfa, Koraa Mbl MPOM3BOAUM HabnoaeHWe Kakoin-nnbo dusy.
4eCKOMN BENWYMHBI, Mbl 3aCTaBNSEM ee BbINTU U3 HEKOTOPOMN KBay.
TOBOW Cynepno3nLinn N OKa3aTbCA B KAKOM-TO eIMHCTBEHHOM “yy.
CTOM” COCTOAHUM.

Takas nHTepnpeTauus Xopowo paboTaer Anst INEKTPOHOB, op-
HaKo LLUpeauHrep 3apancs BONPOCOM O TOM, YTO oHa ByaeT o3na-
yaTb ANA KoTa. B ero MbICNeHHOM 3KCNepUMeHTe 3anepTbin B ALyy-
KE KOT MOXET HaXoAuTbCA B CYNeprno3auuumM COCTOSHUIN MU3HW y
cmepTtu. Koraa Bbl OTKpLIBAETE ALK, Bbl COBEpLUaeTe HabngeHue
Ha[l KOTOM 1 Tem CaMbiM 3aCTaBAAETE ero OKasaTbCsA UK B OflHOM
coctosHun, unn B apyrom’. Kak 3ametun B “Mackapape” Teppu
MpaTyeTT, KoTbl ycTpoeHbl He Tak. KoT-cynepmayo Mpubo nossnser-
€A U3 flLMKA B TPETbEM COCTOAHUWN — A0 YEPTUKOB Pa3bAPEHHBIM,

WpeanHrepy Toxe 6bIN0 U3BECTHO, YTO KOTbI YCTPOEHBI UHAYe,
XOTA W MO APYruM NpUUYMHAM. INEKTPOH — MUKPOCKONMYECKas Be-
wuua 1 seaet cebs TemM UAM UHBIM 06PA30M Ha KBAHTOBOM YPOB-
He. OH obnapaet (Korga Mbl NOTPYAUMCS CAenatb COOTBETCTBYHO-
liee M3MepeHue) onpeaeneHHo KoopaMHATON, UK CKOPOCTbIO,
WAN CMMHOM, OMUCaTb KOTOpble OTHOCUTENbHO HecnowHo?. Kot

1 KOT nomelueH B 3aKpbITbIi AWMK, re MMEeTCA MEXaHU3M, COAEPIKALUMIA PaANOaKTIBHOE
AAPO ¥ EMKOCTb C AA0BUTLIM ra30M. BepoATHOCTL pacnaja sapa B TeYeHMe Yaca CocTas-
nset 50%. Ecnv AApo pacnaaaercs, To OTKPLIBAETCA eMKOCTb C ra3om U Kot ymupaer. Co-
NAacHO KBAHTOBOW MEeXaHWKe, NOKa Haj AAPOM He NPOoWU3BOAUTCA HabntoaeHus, ero co-
CTOsHWE ONUCHIBAETCA Cynepno3uuren ABYX COCTOAHUIA — pacnaBLLeroca aapa u Hepac:
naslerocs AApa, C1eaoBarebHo, KOT B AWMKE W KUB, 1 MEPTB 0AHOBPEeMeHHO. Ho, KOr
Aa AUNK OTKPBIBAIOT, IKCNEPUMEHTATOD YBUAUT TONbKO KaKoe-HWUBYb OiHO KOHKPETHOE
cocTosH1e — “AApo pacnanock, KoT MepTs” uan “sapo He pacnanocb, KOT XuB”. Koeda
e Kot ymupaet? Cm. Takme http://ru.wikipedia.org/wiki/Kor_Wpéautrep. (Mpumed. né-
pes.)

2 KBaHTOBO-MeXaHU4ECKas CNOXKHOCT PU ONUCAHU MUKPOCKONUYECKIX YacTuL, COCTO"
WT B TOM, 4TO YacTuua (CKamem, 3NeKTpoH) 0BnadaerT uau onpeeneHHoi KoopauHaro:
UnU onpefeneHHoi CKOPoCTbIo (CM. O NPUHLMNE HeonpeaeneHHoCTU Hue). Kot K
KaK Mbl 3Haem, 0Bnajaer 3TUMN ABYMSA XapaKTepUCTUKAMKU OAHOBPEMEHHO. (Npume-
nepes.)

| Uan CTioAPT | NCTUHA U KPACOTA |



{ 321

e — CyLlecTBO MaKpPOCKOMUYECKOe, U C HUM BCE Mo-Apyromy.
MOHO YCTPOUTb CYNEPMNo3nLMIO COCTOAHWIA INEKTPOHA, HO He KO-
1a. Y Hac C ¥eHOW ABE KOWKU, U KOFAA OHW NbITAKOTCSA YCTPOUTb CY-
nepno3unLmnio, pesynbrar COCTOUT U3 NeTALLel WepcTu 1 ABYX Kpaii-
He Herogylowmx Kowek. aproHHoe CnoBo 3aeCb — 370 “AeKore-
peHunA”, Kotopas oGbsACHSAET, NOYeMy B NOBCEAHEBHON MMU3HM
6onblie KBaHTOBbIE CUCTEMbl, MoA0GHbIE KOTaM, BbIMAAAT KaK
npuBbIYHbIE “Knaccuyeckne” cuctembl. [lekorepeHuus rosopur
HaM, YTO KOT COCTOUT 13 CToNb BonbLIOro YMUcna Yactuy—BOoNH, YTO
OHV BCE NepenyTbIBAKOTCA 1 pa3pyLlatoT cynepnosnyuio 3a Bpems,
MmeHbllee, YeM CBET 3aTpaynMBaeT Ha NMPOXoMJeHUe pPacCTofHuA,
paBHOTO AMameTpy 3neKTpoHa. Takum o6pa3om, KOTbl, ABAAACH
MaKpPOCKOMUYECKUMU CUCTEMAMM, COCTOALLMMU U3 O4YeHb 6ONbLIO-
[0 YMCNA KBAHTOBbIX YaCTULL, BeayT cebs Kak KoTbl. OHU MOTYT BbITb
UAWU HUBLIMUK, UAU MEPTBbIMK, HO HE MOTYT HaXoaUTbCs B 060UX
3TUX COCTOAHMUAX Cpasy.

TeM He MeHee Ha AOCTAaTOYHO Manbix mMacluTabax — a Mbl roBo-
pyM 0 BewMLax No-HacToALEeMy ManbiX, @ BOBCE He TaKWX, KOTo-
pblé MOXHO pa3rnAfeTb B 0ObIYHbIA MUKPOCKON, — BCENEHHAA Be-
AeT cebs B TOYHOCTU TaK, KaK €N BENUT KBaHTOBas (uM3unKa, 1 ei
yAaeTcs aenatb ABe pa3Hbie Beliun B OANH MOMEHT BpeMeHu. U 3To
BCE MeHseT.

HackonbKo cTpaHHbIM 4OMKEH BbITb KBAHTOBbIM MUP, CTAN0 ACHO
U3 pabor BepHepa lain3eHbepra. MainseHbepr 6bin baectawmnm du-
3MKOM-TEOPETUKOM, HO €ro 3HaKOMCTBO C 3KCMEpPUMeHTOM Bbino
CTONb HUYTOXHbBIM, YTO Ha 3K3ameHe, Heo6XoaAUMOM ANA 3aLMUTbl
AuccepTauun, OH He CMOT OTBETUTb Ha MPOCTbIe BOMPOCHI O Tene-
CKonax u mukpocKonax. OH faxe He 3Han, Kak paboTaeT akKymy-
NATopHas Gatapes.

Asryct [an3eHbepr weHuncs Ha AHHe BenaiiH B 1899 rogy. OH
Bbin niotepaHnHom, a oHa — KaTONUYKOR, U el NPUILINOCH NepeiTh
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B €ro penuruio, Ana Toro 4ytobbl ux Bpak coctoanca. Y HUX Gbing
MHOro obuiero: oH 6bi1 Npenoaasarenem U cneuuanucTom no Ag.
TUYHOCTW, CNEeUNanu3npyoWNMCS B APEBHErpeYeCKOM, OHA e
Bbina goyepblo NpenoaaBatens v cneLynanncTa no rpeyecknm Tpa-
reansm. X nepBblii CbiH IPBUH POAUNCS B 1900 rofly U CTan Xumu-
KoM. Btopoit — BepHep — poauncs B 1901-M U U3MEHUN MUP.

lepmaHus B To Bpems ele Gbina MoHapxuei, n npodeccus
npenogaBartens 03Havyana BbICOKWUI COLMaNbHbINA CTaTyc, TaK yro
lanseH6epru wunu B GUHAHCOBOM OTHOLIEHUU BAATOMNONYYHO y
MOFNY OTAATb CBOUX fleTel B Xopollune Wwronbl. B 1910 roay Asrycr
cTan npoeccopom CpejHEBEKOBOIO Y COBPEMEHHOIO FPEYECKHOro
A3blKa B MIOHXEHCKOM YHUBEpCUTETE, U CEMbA MEepeexana B 3Tor
ropoa. B 1911 rogy BepHep Hayan obyyeHue B LLikone kopons Mak-
cumunuara B MioHxeHe, rae 4o atoro yuuncs v Nnavk. lea BepHe-
pa Hukonayc BenaitH 6bin apeKTopom WwKonbl. ManbyuK poc co-
06pasnTeNbHbIM M KUBbBIM, OTYACTU U3-3a TOrO, YTO ero oTel no-
6yxaan ero conepHuYaTb Co CTapLIMMi, ¥ AEMOHCTPUPOBAN 3ame-
yatenbHble CNoCOBHOCTU K MaTeMaTUKe U eCTECTBEHHBIM HayKam.
OH 6bIn, KPOME TOTO, OflaPEH elle 1 My3blKanbHO 1 0CBOMA thopTe-
nMaHo CTONb XOPOLWO, YTO B 12-N€THEM BO3pPacTe BbICTyNan Ha
WKOMbHbLIX KOHLepTax.

No3aHee lait3eHBepr nucan, 4To ero “UHTEPEC U K A3bIKaM, 1 K
maTtemaTuKe NPOCHYNCA AoctatoyHo paHo”. OH nonyvan BbiCline
OLLeHKM NO rpeyecKoMy W NatbiHW U XOPOLLIO Y4UNCA NO MaTemaTh-
Ke, GU3nKe U penurun. XyalWMMU Ans Hero npegmeramu 6Gbiau
u3KynbTypa 1 HeMeuKni. Y Hero 6bin NpeBOCXOAHbIN yuuTeNb Ma-
TemaTKM No umeHn Kpuctod Bonba, KoTopsIit pa3susan cnocob-
HocTh BepHepa, Aasas emy pewarb cneyuanbHble 3agadu. CHOPO
YYEHUK NPEB30LUeN yuuTens, U B WKONLHOM XxapaKTepucTuke ai-
3eHbepra 6bino ckasaHo: “Ero He3asucumasn pabora B o6nactv Ma-
TEMATUKM 11 DU3NKN NaNneKo BLIXOAUT 3a WKONbHbIe TpeboBaHNA -
OH CamoCTOATENbHO U3Y4WUs TEOPUIO OTHOCUTENbHOCTM, OTAaBafd
npeanoyTeHne ee matemaTnyecKomy cogepwaHuto nepeg pusnye
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ckmmun cnepcteusmn. Koraa poavtenn nonpocunu ero nosaHu-
MatbCs CO CTYAEHTKOW M3 MECTHOTO Konnemama, 4tobbl NoaroToBuUTh
ee K J3K3aMeHam, OH CaMoCTOATE/bHO OCBOMA MaTeMatnyecKuit
aHanu3 — npegmert, He BXOAALWLMI B WKONbHYIO Nporpammy. B Hem
pa3BuW/CA UHTEPEC K TEOPUM YnCeN, MPO KOTOPYIO OH rOBOPUA, 4TO
“OHa NOHATHA, TaM BCe YCTPOEHO TaK, YTO MOXHO NOHATb BCE 70
camoro KoHya”.

Yto6bl nomoub BepHepy COBeplIEHCTBOBATLCA B NaTbiHK, OTEL,
npUHeC emy Koe-KaKue ctapble CTaTbu MO maTemartuKe, HanucaH-
Hble Ha 3Tom a3blke. Cpeau HUX Bbina ancceprauus KpoHekkepa,
NOCBAWEHHAA HexoTopoMmy pasfeny (“HomnneKcHble eguHuLbl”)
anrebpaunyecKoit Teopun yucen. KpoHeKKep — MUPOBOro YPOBHA
cneumanuncT no Teopun Ynucen — 3HaMeHUT cBoel Bepoit, yuto “loc-
noAb COTBOPUN LeNble YnCNa, a BCe OCTanbHOe — [eNno pyK Yeno-
BeKa”. [ai3eHbepr TaKk BOOAYLWEBUNCS, YTO flaXe NPeAnpUHAN no-
NbITKY AoKasatensctBa locneaHen teopembl Pepma. MNposeas B
WHKoNe AEBATb NET, OH 3aKOHUYUN €e NePBbIM YYEHUKOM B CBOEM
Knacce v noctynun B MIOHXEHCKUIA YHUBEPCUTET.

Koraa paspasunach lNepBas mupoBas BONHa, COIO3HUKK Bnio-
KupoBanu lepmanuto. Eabl 1 TonaMBa He XBarano; WKoOAy npwu-
WNOCh 3aKPbiTb, MOTOMY YTO ee Heyem Bbifio 0TanAMBaTb, U KaK-TO
pa3 BepHep TaK ocnaben ot ronoja, 4to CBanunCs C Benocunena B
KaHasy. OTel ¥ yuuTena cpayanucb Ha (PpoHTe; Mmonoasle noau,
ocTaBaBLIMeCcs B TbiNy, NPOXOAUNN BOEHHYIO NOATOTOBKY U noaBep-
ranucb HaumoHanucTMyeckon obpaborie. KoHel BoMHbI NpUHeC ¢
coboit 1 KoHel, HemelKoil moHapxuu, u Basapua Ha KopoTkoe
Bpems npuobpena CoUMANUCTMYECKOE NPaBUTENLCTBO B COBET-
CKom ayxe, HO B 1919 rofy npuweawune n3 bepnnHa Hemeukue
BOWCKa BbIGUAM COUMANUCTOB M BOCCTAHOBUAKN Bonee ymepeHHyto
coumanbHylo AeMOKpaTHIo.

Kak n 66nblias yacTb ero nokoneHus, BepHep paccrancs ¢ un-
No3namu nocne nopaxeHus fepmaHumn n 06BUHAN CTapLIUX B BO-
€HHoW Heypauye. OH CTan BOXaKOM rpynnbl, cBA3aHHoW ¢ HoBoi
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Monopexbio — 3IKCTPEMUCTCKOW opraHu3aluen npaBoro TofKa,
KOTOpas CTaBMNa CBOEN Lenbio BOCCTaHOBAEHUE MOHAPXNN 1 Mey.
Tana o Tpetbem Peiixe. MHorue otpsabl HoBoit Monoaexu 6biny
aHTUCEMUTCKUMMU, HO B rpynny BepHepa BXOAWNO HECKONBKO eg-
penckux manbunkoB. OH NPOBOAMA MHOIO BPEMEHU C 3TUMM pebs-
Tamu, ycTpanBas C HUMMU NOXOAbI U IKCKYPCUU U B LLENOM MbITasCy
BOCCO3AaTb POMaHTMYECKoe npejcraBneHne o fepmaHuu, Kakoi
OHa HeKoraa 6bina, HO 3TV MeponNpPUATAA NPeKPaTUNUCh B 1933 ro-
4y, Korga Korpa Tnep 3anpeTun BCe MONOAEXHbIE OpraHu3aluy,
KpOMe YUPEKAEHHBIX UM CaMUM.

B 1920 roay BepHep npubbin B MIOHXEHCKWUIA YyHUBEPCUTET, Ha-
MepeBasch CTaTb YMCTbIM MaTeMaTMKOM, NoKa cobeceaoBaHue ¢
0AHUM U3 NpodeccopoB YNCTON MaTeMATUKK He OTBPATUNO erc ot
3Toi naen. Bmecro atoro oH pewwnn usydato GU3NKY NOA PYKOBOA-
cTBom ApHonbga 3ommepdenbaa. MrHOBEHHO OLEHUB CMNOCOBHO-
cT BepHepa, 3ommepdenb No3BOANN eMy NOCeLaTb NeKL UM Ans
CTapleKypcHUKoB. Bckope BepHep BbinonHMA opuruHanbHoe uc-
cnepoBaHue, NOCBSLWEHHOE KBAHTOBOMY NOAXOAY K CTPOEHWIo aTo-
ma. [uccepraumio oH 3aWuTUN B 1923 roay, No6GUB yHUBEPCUTET-
CKUI peropa ckopocTi. B Tom e rogy lMTtnep npeanpuHAN nonbiT-
Ky CBEpPrHyTb npasutenbctBo baBapuu, nonyymBllylo Ha3saHue
“nuBHOM NYTY” 1 3ayMaHHYI0 Kak npentoana mapwa Ha bepauH,
OAHAKO NonbiTKAa 3Ta npoBanunack. CBupencreoBana besyaep-
Has runepuHdnayms, lepmaHua paccbinanace.

BepHep npogomkan pabotatb. OH COTPyAHUYAN CO MHOTUMM
BEAYLMMU DU3NKAMM — BCE OHU PA3MBILAAAN O KBAHTOBOW TEO"
puK, NOCKONbKY MMEHHO B 3TO oBnacTu 1 npoucxoauno Bce Ca-
moe rnaBHoe. OH pabotan accucteHtom Marca bopHa, nbitascb CO-
34aTb YNyuLIEeHHY0 Teoputo aToma. ait3eHbepry npuwno B ronosy
NPeACTaBAATL COCTOAHMUSA aTOMa B TEPMUHAX YaCTOT, Habntofaemblx
B €r0 CMEKTpe, — T. €. B TepMUHAX TOrO BUAA CBETA, KOTOPbIA MOT
NCNycKaTbCA aTOMOM. VA€o0 3Ty OH passun L0 YPOBHA HekoTopo//
3aHATHOM MaremaTuku, onepupylolLei cnuckamu yucen. bopH B
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KaKOM-TO MOMEHT 0CO3Han, YTO CMUCKM TAKOro Tuna npeacraBns-
joT C060M HeyTo BNonHe LOBPONOPAAOYHOE; MATEMATUKM Ha3bl-
BaloT UX matpuuamu. O6paaoBaHHbIA TeM, YTO ero UAen oxasa-
INCb OCMbICNeHHbIMU, BopH otnpaBun cTatbio B neyartb. Mo mepe
CBOEro pasBuUTMA 3TU MAeMN BbI3peBanu B HOBYIO, NocnesoBaTeNb-
HYI0 MaTemaTvKy KBAHTOBOW TeOpUM — MATPUYHYI0 MeXaHWKy.
OHa BOCMPUHMMANAch KaKk KOHKYPEHT WpeanHrepoBCKOW BONHO-
BON MEXaHWKU.

Kro e 6bin npas? OKasanock, YTO ABE TEOPUM TOKAECTBEHHBI APYT
Apyry. 310 B 1926 rogy o6Hapywun Wpeguxrep. OHu 6biAK npocTo
JABYMA PasNnYHbIMKU MaTeMaTUyeCKUMK NpeacTaBAEHUAMMN OAHUX
1 Tex e 6a3nCHbIX KOHLenyuit, noao6HO TOMY KaK 3BKNUAOBbI Me-
ToAbl U anrebpa AaloT ABA IKBUBANEHTHBIX CNOCOGa CMOTPETh Ha
reometpuio. CHavana lain3eH6epr He mor 3ToMy MOBepuTb, Mo-
CKONbKY CYTb €r0 MaTPpMYHOro NOAX0AA COCTOSNA B HApYLWeHUU He-
NpepbIBHOCTU — B CYLLECTBOBAHMN NPLKKOB, KOTOPbIMU 3NEKTPOH
N3MEHSAET CBOe COCTOAHME, INemMeHTbl B ero matpuuax’ 6binn cBa-
3aHbl C U3MeHeHUsAMU 3Heprun. OH HUKAK He MOr NOHATb, KaK BOA-
Hbl — HenpepbiBHbIE CYL{HOCTU — MOTYT MOAENUPOBaTb CKaYKU
(r. e. paspbiBbl). B nucbMe K aBcTpo-wBeiuapcKomy Gusnky
BonbdpraHry Maynu oH nucan: “Yem 6onblie s gymaio o dusmyec-
Ko yactu Teopuu LLpeanHrepa, Tem 6onee oTTankuBalowen s ee
Haxoxy... To, uto LUpeanHrep nNuwWeT 0 BO3MOXKHOCTY HAarnAgHoOro
npeacTaBneHUA CBoeil Teopun — “BeposTHO, He COBCem Bep-
HO”, — Apyrumu cnoBamum — vylb”. B aencreutenHocT 3Tm pas-
Hornacusa 6binKn YacTblo ropasao 6onee faBHero CnNopa, B KOTOPOM
BepHynnu n Jiinep pacxoannnck No BONPOCY O peweHnsx BONHO-
Boro ypasHeHus. Y BepHynnu 6bina cdopmyna Ans peweHuin, HO

T. e. Te camble uncna, KOTOPbIE U COCTABAAIT cNUCOK (Nyule — Tabauuy), HaspiBaemblit
Marpuyen. (Mpumey. nepes.)
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Jnep He MOr NOHATL, KaK 3Ta hopMyna, BbIrNAAEBLIAA HeMpepky)g.
HORN, UHOTAA YyMYAPANACh AaBaTh pa3pbiBHbIE peLleHUsA. Tem He ma.
Hee bepHynnu 6bin npaB — Kak u WpeanHrep. MNyctb ero ypaswe.
HUA HenpepbiBHbI, HO MHOTWE CBOWMCTBA WX PeLleHU MOTyT oKa.
3aTbCA ANCKPETHLIMU — Cny4ail, K KOTOPOMY OTHOCATCA M YPOBHy
3Hepruu.

BonblMHCTBO (DM3NKOB BbICKA3bIBaNUCh B MONb3Y KapTuHp
BONHOBOM MEXaHWKU, NOTOMY 4YTO OHa Honee NOHATHA UHTYUTUBHQ,
Matpuupl e bbinu HeMHOro CNULWKOM abcTpaKTHbiMK. [aii3eHbepr
no-npexHemy npeanoYnTan CBOU CMUCKU, NOTOMY 4TO OHU Bbiay
COCTaBNEeHbl U3 HabNOAAeMbIX BENUYUH, TOTAA KaK IKCAEPUMEH-
TanbHO 3aperucTpupoBaTh Kakyl-HUbYAb WPeANHTEPOBCKYIO BOs-
Hy He NpeacTaBNANOCh BO3MOXHbLIM. B aeicTBUTENBHOCTY KOMeH-
rareHcKas WHTEprpeTaLuus KBaHTOBOW TeOpUM, APaMaTn3npoBaH-
Has yyacTmem B Heil WpPEAUHTepPOBCKOro KOTa, YTBepXAana, 4ro
BCAKAA NONbITKA 3aperncTpmMpoBatb WPEeANHTEPOBCKYID BOMHY
npuBeaeT K “konnancy” BoAHbl B yeaMHEHHbIA MUK, Tak uto lan3eH-
6epr npossnsn Bce 60nbLyio M 6GNbLYI0 03aD0YEHHOCTb TEM, Kak
N KaKue acneKkTbl KBAHTOBOroO MMpa MOXHO M3MepaTb. Kamabin
3NIEMEHT U3 ero CMUCKOB MOXHO U3meputb. C 0AHOW LWpeaunHre-
POBCKOW BONHOW 3TOro caenatb Henb3s. [an3eHbepr BOCHpUHAN
3T0 pa3nnyme KaK Cepbe3HenLIyo NPUYNHY caenatb BbIGOP B NONb-
3y matpuu,.

Cnepys TaKOW NOrUKe pacCyWAeHW, OH OOHApyXuna, 4To B
NPUHLUNE MOXHO U3MEPUTb KOOPAMHATY YacTubl ¢ nobon xena-
€MO¥4 TOYHOCTbIO — HO 3a 3TO NPUAETCA 3aNNaTUTb BbICOKYIO LIEHY,
NOTOMY YTO Yem Gonee TOYHO Mbl 3HAEM KOOPAMHATY YacTULbl, TEM
MeHee TOYHO Mbl MOXEeM 3HaTb ee uMnynsC. VI Haoboport, ecan yaa:
NOCb U3MEPUTL UMNYALC C O4EHD BbICOKOW TOYHOCTBIO, TO TepAETCA
uHdopmauma o KoopauHarte. ToT e 6anaHc MeeT MecTo B OTHO-
WeHMN 3HePrn 1 BpemeHn. MoxHO U3MepuTb AU 0fHO, Uan ApY-
roe, Ho He TO U Apyroe BMecTe — eC/iu, KOHEYHO, HYKHbI BbICOKO
TOUYHbIE U3MEPEHUS.
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N npo6nema nemana BoBCe He B 061ACTY NPUMEHAEMBIX IKC-
nepuMeHTanbHbIX Npoueayp; TaKoBO CBOMCTBO, BHYTPEHHE npucy-
wee KBaHToBon Teopuw. fait3eHBepr usnoxmn CBOK aprymenra-
yuio B nucbme K Maynu B despane 1927 roaa. MMMCbMO B KOHUe
KOHLOB Nepepocno B CTaTbio, U uaes lanseHbepra noaydnna Ha-
3BaHMe NpuHuMna HeonpeaeneHHoCT. TOT NPUHLMA NpeacTaB-
AAn cob0i 0anH M3 NEePBbLIX MPUMEPOB BHYTPEHHUX OrPaHUYeHi,
npucywmnx dpusnke. [ipyroi npumep — 310 yTBepHAEHUE JNHLITER-
Ha O TOM, YTO HWUYTO HE MOXET ABUraTbCA BbiCTpee CBeTa.

B 1927 roay laii3eHbepr ctan cambim monoasim B fepmaHuu
npocteccopom, 1 npounsoLwno 370 B JIeNNUUrCKOM yH1BepcUTeTe.
B 1933 roay — Tom camom, Koraa [utnep npuwen Kk Bnactn — lan-
3eHbepr nonyuun HobeneBckyio npemuto no Gusnke. 3to caenano
ero Ype3BblYanHO BANATENLHON DUrYPOiA, @ ero enaHue ocTarbea
B lepmaHuy Bo BpemeHa HaLWUCTCKOro pexuma 3actaBuno MHOMmx
Aymartb, yto lain3eHbepr u cam Bbin HaymcTom. HackonbKo MOXHO
CyauTb, 370 He TaK. Ho oH 6bln natpuoTom, U 3TO NPUBENO ero K
CBA3M C HALMUCTAMU U K HEBONILHOMY COY4aCTMIO BO MHOTUX UX Ael-
cteuAx. MimeloTca cBuaeTenscrsa, Yto fan3eHbepr nbitanca nome-
WaTb BAACTAM, KOTAA OHU NPUHANUCH U3TOHATL EBPEEB C YHUBEP-
CUTETCKMX [OMKHOCTEN, HO 3hdeKTa ero NoNnbITKN He BO3bIMENN.
B 1937 rogy o0 Hem oT3blBanuUCh Kak o “6enom espee”, U OH Haxo-
AWNCS NoA Yrpo30i OTNPABUTLCA B KOHUEHTPALMOHHBIN Narepb, HO
Yepes roj ¢ Hero cHsan nopospeHus feHpux mmmnep — rnaea CC.
B Tom e 1937 roay lait3eH6epr weHunca Ha dnusabert Lymaxep,
Aoyepyu 3KoHoMMUCTa. VX nepBbIMM OTAPbICKaAMK Bbinu Gan3Heubl;
BCEro OHW NPoM3BeNN Ha CBET CEMEPbIX AeTei.

Bo Bpems BTopoit MupoBoit BoiHbI lai3eHGepr 6bin 0gHUM
U3 rnasHbIX PU3NKOB, 3aHUMABLIMXCA co3aaHuem B fepmaHum
ALEPHOro opyXus — atomHoin 6ombbl. OH paboTtan Ha AREPHbIX
peakTopax B bepnuHe, B T0 Bpema KaK }eHa W geTu otnpasu-
nuch B basapwio, B neTHU oM uX cembu. Ponb aii3enbepra B
HeMeLKOM aTOMHOM MpPOEKTE OKa3anacb BeCbMa HEOAHO3Hau-
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Hoi. Korpa BoMHa 3aKoHYMNach, ero apectopanyt 6puTaHubl u g
TeYeHWe WecTn MecaueB AoNpalnBani B CENbCKOM AOME Hepa.
nexo oT Kembpuaxa. Mpotokonbl ero AoNpocos, HeJaBHO CTag.
wue AOCTYyNHbIMU, AUWb yray6unu nonemuky. fanseHbepr sasg.
NAET, YTO ero UHTepechl OrpaHMYMBaNMCh CO3aaHneM A4epPHorg
peaktopa (“engine”), u oH He cobupancs yyacTtBoBaTh B CO34a-
HUM 6oMObI: “fAl Obl CKa3an, YTo Y MeHs He Bbi3biBana COMHEH N}
Hawa cnocobHOCTb Co3AaTb YPaHOBbLIN PEAKTOp, HO A HUKOrpa
He fiyman, 4To Mbl cienaem 6omoy, u B rnybuHe CBOEro cepaua g
Aaxe 6bin paj, YTo peyb WNa o peakTope, a He o bombe. lonxey
370 Npu3Hath”. NpaBANBOCTb 3TOrO 3aABNEHUA A0 CUX NOP rops-
4o paebartupyetcs.

MNocne BOWHbI, OTNYL{EHHBIN U3 OPUTAHCKOrO 3aKNoYeHus, faim-
3eHbOepr BepHyncs K pabotam no KBaHToBOM Teopuun. OH ymep or
paka B 1976 roay.

Hemeukune co3gatenn KBaHTOBOW Teopun B GONbLLWINUHCTBE CBOEM
NPOUCXOAUAN U3 UHTENNEKTYaNnbHOW cpeabl — OHU OblnK feTbmu
Bpayein, opUCTOB, Y4eHbIX UK NpeacTaBuUTeNen APYruX NOAOOHbIX
npodeccuit. OHM KUK B AOPOrMX AOMAX, Urpann Ha My3biKaib-
HbIX MHCTPYMEHTAX M y4aCTBOBANM B TEKYLLEW COLManbHON W KyNib-
TYPHOW XM3HW. BenuKomy aHrUNCKOMY co3aatento KBaHTOBOW Me-
XaHWKM BbINANO COBCEM MHOE U Kyaa bonee nevyanbHoe AETCTBO —
JEeCnoTUYHbIA U ONnpeaeneHHo HeypaBHOBELWEeHHbI oTel, OTO-
pBaHHbI OT COBCTBEHHbIX poAMTENeit, Aa U OT BCEN CBOEN CEMbU,
1 MaTb, HaCTONbKO 3abuTtas 1 3anyraHHas, 4To OHa C ABYMS AeTbMM
/12 Ha KyXHe, NOKa My 1 MNaALUIA CbiH B NONHOM MoAYaHum obe-
Janu B CTONOBOW.

Orey — Wapnb (Mapnb3) Aapuer Nlagucnac Anpak — poguncsa
B LUBENLLAPCKOM KaHTOHe Bane B 1866 roay v B 20-neTHem Bo3pa-
cte c6exan us poma. Yapnbs npubsin 8 bpucrons 8 1890 roay, HO
cTan 6pUTaHCKUM NoaaaHHbIM AULWb B 1919-M. B 1899 roay oH e
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HUNCA Ha fovepn MOPCKOro KanutaHa Pnoperc XaHHe XonTteH, n
Ha cneayoWwunii rof NOABUNCA Ha CBET UX NepBeHel, PemxuHansg,.
[lBa ropa cnycta K cemeictey npubasuncs Monb AapueH Mopuc;
ellle Yepes yeTbipe roga poaunacsk aoyb bearpuc.

[o 1905 roaa (Korga oH noexan HaBecTUTb Matbh B LBeiua-
pun — 4Yepes iecATb NeT nocne cMepTu otua) Yapnb3 He coobwan
POAUTENAM HU O CBOEN XeHWUTbOE, HU O TOM, UTO Y HUX eCTb BHYKMU.

Yapnb3 npenoaasan B ToproBo-TexHu4YecKom Konneaxe B bpu-
crone. B uenom oH cuutancs Hennoxum npenopasatesniem, Ho, Kpo-
Me TOro, CNaBUACA MONHbIM OTCYTCTBMEM YEOBEYECKMUX YYBCTB U
ype3Bbl4aiiHO CTPOrocTbio U TpeboBaTenbHOCTblo. OH 6bin peBHM-
TEeNeM CTpOXanLen ANCUNNANHBI U MYLITPbI, HO TaKUMK Bbinu Tor-
Jia MHorve npenogasarenu.

MNonb — MHTPOBEPT OT NPUPOAbLI — CTan elye Gonee BbIPAKEH-
HbIM UHTPOBEPTOM B CUAY CTPAHHOW OTYYXKAEHHOCTU OTUA U OTCYT-
cTBUA BCAKOro obuieHns. Yapnb3 Tpebosan, ytobsl Nonb rosopun
C HUM TONbKO NO-(hpaHLy3CKKM, pacyuTbiBas Takum obpasom nog-
TONKHYTL pebeHKa K U3y4eHuto 3Toro a3bika. MockonbKy Monb roeo-
pvn no-paHLy3CKM OYeHb NAOX0, OH NpeanoYuTan He roBOPUTb
BoBCe. BMecTo 3T0ro oH npoBogun Aonrue 4achl, pasmbillnga o
mupe npupoabl. He cnocobcreyioliee o6WEeHWIO YCTPOMCTBO Tpa-
ne3 B gome [IMpaKoB TaKie, NO-BUAMMOMY, NPOUCTEKANO U3 Npa-
BUNa, YTO Pa3roBOP AOMKEH BECTUCH UCKAKYUTENBHO NO-(paHLy3-
CKW. TaK 1 ocTanocb HeACHbIM, aKTUBHO v HeHasuaen MNonb ceoe-
ro oTUa MU e NpocTo HeponwbaMBan, HO Koraa Yapnb3 ymep,
rasHoe ouyuieHue Mons Bbipaxanocs cnosamu: “Tenepb A YyBCT-
BYlo ce6sA HamHoro csoboaHee”.

Yapnb3 ropauncs UHTeNNeKTyanbHbIMU cnocobHoctamu Mons
W nuTtan Hemanble ambuuUMM B OTHOWEHUM CBOUX AeTEN — MMes
Npu 3TOM B BUAY, YTO OHW BYAYT AeNaTh B KU3HU TO, YTO OH ANS HUX
pacnnanuposan. Koraa PemxuHanbg cKasan, 4to Xo4et 6biTb Bpa-
Yom, Yapnb3 HacTosn, 4To6bl OH CTan MHXeHepom. B 1919 roay Pe-
AMMHANbA C TPYAOM NOAYYUN AUNNOM UHMEHepa; Yepe3 NATb NeT,
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paboTas Hag MHKEHEPHbIM NPOEKTOM B BynBepXxamnToHe, OH ng.
KOH4MA ¢ coboMn.

Monb 1N AOMa C POAUTENAMU U TaKIKE M3y4an UHKEHEPHoa
Aeno — B TOM e Konneswe, 4To u ero 6part. Ero nlobumbim npey.
meToM Oblna matemaTvia, HO OH peLlnn He NOCBAWAThL cebs ee
n3yyeHnio. BO3MOXHO, OH He XOTei UATU NPOTUB BOMM OTUA; Ho,
NOMUMO 3TOr0, OH HaxoAUNCA NoJ BO3AENCTBUEM NOXHOTO Bre-
yaTNeHMA — JOCTAaTOYHO PAcNpPOCTPAHEHHOrO A0 CUX NOP, — Yo
eANHCTBEHHOE, K YeMY MOXET NPUBECTU Kapbepa MaTemaTunka, —
3TO NpenojaBaHue B WKoNe. HUKTO He CKa3an emy, 4To cyliecTay-
10T ¥ Apyr1me BO3MOXHOCTU, U OAHA U3 HUX — UCCNeAOBaTeNbCKas
pabora.

CnaceHve aBunocb B popme rasetHoro 3aronoska. lepsas
“cTpaHuua Times 3a 7 HOA6PA 1919 roAa NPOH3UTENLHO BO3rNalla-
na: PEBOMIOLMNA B HAYKE. HOBAA TEOPUA BCENEHHOW. UAEWN HbtO-
TOHA HUCNPOBEPIHYThI. [focepeanHe BTOPOM KONOHKN KpacoBan-
CcA NoA3aronoBoK MPOCTPAHCTBO “NMOKOPOBMNOCH”. BHesanHo
BCE CTann roBOpUTb 0 TEOPUN OTHOCUTENLHOCTMY.

HanomHum, 4TO, COMNACHO OAHOMY M3 NpefcKasaHuin obien
TEOpUN OTHOCWUTENLHOCTM, FPaBUTALMA WCKPWUBAAET TPaeKTOPUIO
pacnpocTpaHeHna cBeTa, MPUYEM Ha BENNYMHY, BABOE NpeBbllla-
OlWYl0 Ty, 4TO NpPEACKa3blBAETCA HbLIOTOHOBCKUMMW 3aKOHaMMU.
®p3nk faricoH u cap Aptyp CTeHAn DOANHITOH NpeanpPUHANMN IKC-
neauuuio Ha octpos lpuHcune y nobepexsa 3anagHoi Adpuky,
rae npeactoano Habnoaatb CONHeYHOEe 3aTMeHMe.

OaHoBpemeHHO IHapio Kpommauns u3 MpuHBMYCKON 0bcepBa-
TOpUKU BO3rNaBun BTOpylo 3xcneauumio B Cobpan B Bpaawnmml.
Ob6a oTpsaga Habnwoaanu 3se3abl BOAM3M Kpas CONHEYHOro AUCKA
BO BPEMSA NOMHOrO CONHEYHOrO 3aTMEHWA M 0OHApYWUn nerkve

1 06 3KcnepnunUM 3/ANHITOHA FOBOPMTCA Ha CTp. 306. “lonynapusnposan” Teopuio 0T
HOCUTENbHOCTY UMEHHO JAANHITOH. M3mepenus we B Cobpane oka3anuch Kak pas 61"
e K NPEeACKAa3aHWIo HbIOTOHOBCKON TeOPUY, OAHAKO 3TV AaHHbie 6bian oTeprHyT!
u3-3a obHapymeHHoro B Teneckonax gedexta. (Mpumey. nepes.)

| U3an CTioAPT | NCTUHA U KPACOTA |



{331

CABUTUN B KAMYLLMUXCA NONOMEHUAX 3Be3[, COrNacyoumecs c npea-
cKasaHnem JNHWTenHa, HO He C NpeACKasaHWeM HbIOTOHOBCKOM
MEXaHUKMN.

JMHIITENH, NPOCHYBLUMACA 3HAMEHWUTbIM, Nocnan CBOel marepu
OTKPBLITHY TaKoro cogepmanua: “lloporas mama, cerogHa pagocT-
Has HOBOCTb. X. A. JlopeHu TenerpacmpoBan, YTo aHrANMCKNe K-
neanuun aencTBUTENbHO A0Ka3ann oTKNoHeHue ceeta ConHuem”.
[Mpak 3arnotun HaxwueKy: “MeHs 3axaTuno Bceobujee Bo3bywae-
HWe, BbI3BAHHOE Teopuer OTHOCUTeNbHOCTU. Mbl NOCTOAHHO 06
aTom rosopunun. CTyaeHTsl obcywaanu ee memay coboi, oaHaKo
MUMENOoCh CAUILKOM Mano TOYHOW MH(pOpMaLuMK ans Toro, YTobbl
jBuratbcs aanblue”. O6uiecTBeHHOE 3HaHWE O TEOPUMN OTHOCUTEN b-
HOCTM No Gonbluelt YacTu CBOAUNOCHL K CnoBam; hunocodsl yTBepi-
[anun, 4To OHM yXe MHOrue rogpl 3Hanu, 4To “Bce Ha CBeTe OTHOCK-
TeNbHO”, 1 BblKa3blBanu npeHebpexeHne K HOBOW (U3MKe, KaK K
crapoit wnsne. K cowaneHunio, OHM NuUib BbICTABAAAW HAMOKa3
CBOE HEBEMECTBO U erKOBEPHOCTb, C KOTOPOW OHW NEepPeHANN He-
KOpPPEKTHYI0 TEPMUHONOTUIO.

Monb cxoAMN Ha HECKONBKO NEeKLMI NO TeOPUN OTHOCUTENBHOC-
T, NpounTaHHbIX Yapau Bpoyaom, KoTopbli B TO Bpems 6bin npo-
teccopom dunocodumn B Bpucrone, Ho MatemarnyecKoe coaepma-
HWe 3TUX NeKL WA ero He yA0BNETBOPKUAO. B KOHLie KOHLOB OH KynuA
3K3emMnNAp 3AAUHITOHOBCKON KHUrn “lpoCTpancTBo, BpeMs U TATo-
TeHue” N CamOCTOATENbHO 0CBOMN HEOOXOAMMbBIE pa3aenbl Matema-
TKM 1 busnku. Ewle ao ceoero otbesaa 13 bpucrons oH gocKoHanb-
HO M3y4un u cneumnansHyto, 1 06LLYI0 TEOPUM OTHOCUTENBHOCTU.

Monio xopolwo gasanack Teopus, 3ato naboparopHble paboTsl Hbl-
v ans Hero Kowmapom. MosaHee Gu3nKM cTanu rosopuTts 06 “3ch-
dekre [Inpaxa”: cToMno ToNbKO emy BOWTW B nabopatopuio, Kak
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BCE 3KCNEPUMEHTbI TaM HaYMHaNM BbLIXOAWTb W3-NOA KOHTPOng
Mup MHMEHepHbIX HAayK ANA Hero o3Hayan 6bl Katactpody. OH ng.
Ny4mnn BGNecTAWMA AUNNOM, HO HEKOTOpPOe BpemMs OCTaBancs Ges.
paboTHbIM, NOCKONbLKY 370 6bIN0 BpEeMA NOCNEBOEHHON 3KOHOMy.
yecKoit aenpeccumn. Mo cyactblo, eMy npeactaBunact BO3MOx.
HOCTb M3y4aTb MaTemMaTuKy B BpucTonbcKoM yHuBepcuTeTe, npy.
yem 3a obyyeHue yxe ObINO 3annayeHo, M OH YXBATUACA 3a 3Tor
waHc. Ero cneunanusauuer ctana NnpuknagHas marematunka.

B 1923 roay Monb ctan acnupaHtom B KeM6pnmckom yHusep.
cuTeTe, rae CTONKHYCA C Cepbe3HbiMM Npobnemamm u3-3a CBoej
3acTeH4nBOCTU. OH He MHTepeCcoBanca HUKaKMMKU BUAAMM CNOpTa,
HEOXOTHO 3aBOAMN Apy3ei U BcAYECKU n3beran WeHWMH. Bpems
OH NPOBOAWA MaBHbIM obpasom B 6ubanoteke. Ewe B 1920 rogy
oH npopabotan Bce neTo Ha Toi we habpuke, 4Tto u ero Hpar Pep-
MuHanba. [Ba 6pata NepumoaMYeCcKM BCTPEYaNnUChL Ha yauLe, Ho
4acTo NPOXOAMAN APYr MUMO ApYyra, He OCTaHaBIMBAACb, YTOObI
NepeKnHyYTLCH Napov CNOB, — HACTONbKO YKOpPeHMNach cemeiHan
NpMBbIYKA K MONYAHWIO.

Monb 6bICTPO cTan 3ameTHOW Urypoit; 3a WecCTb MeCALEeB UC-
CNeaoBaHUI OH Hanucan CBOO NepBaylo Hay4Hylo paboty. BypHbim
MOTOKOM 3a Hell NocnefoBany Apyrue. VIMeHHo Toraa, B 1925 roay,
OH W CTONKHYNCA C KBaHTOBOW MexaHWKoW. Bo Bpemsa ogHon U3
AONTUX OCEHHUX NPOTYNOK MO OKpecTHocTAM KemBpuaxa oH BAPYT
3agymancsa o rawseH6eproBckux “cnuckax”. OHu npeactaBnstoT
coB0W MaTpULbl, 8 MATPULbI HE KOMMYTUPYIOT' — 06CTOATENHCTBO,
KOTOpOE 13Ha4anbHo He aBano NoKos lansexbepry. upaxy bbina
n3BecTHa uaes Jln, 4To B TAKOW CUTYaL MU BAXKHYI0 poNb UrpaeT He
npoussegerne AB, a KommyTtatop AB — BA, 1 OH BCepbes 3aUHTE

1 MaTpuLibl MOXHO NepemMHOMaTb APYr C APYrOM ONpeeneHHbIM Cnocobom, KoTopbIi CHO”
Ba AaeT MaTpuLy 1 Npu 3Tom 0606LaET YMHOMEHME YNCEN B TOM CMBIC/E, 4TO ecay maTr
pULbl COCTOAT M3 OHOTO-eANHCTBEHHOTO YMCNa Kanaas, To yMHOMeHue cosnaaaer ¢
06bIYHBIM YMHOXEHMEM; HO B O6LUeM Clyyae pesynLTaT npon3BeaeHna Asyx marpull, B
OTAMYME OT NPON3BEAEHUA YNCEN, 3aBUCUT OT NOPAAKA COMHOXMUTeNe. (lpumed. nepes-
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pecoBaNcs 3axpaTblBalolen nAeeil, YT HEKUA BeCbMA NOXOXMIA
06BEKT MeeTCA B raMUNLTOHOBOM hopManu3me ONUCaHUA mexa-
HUKW, TAE OH Ha3blBaeTcA CKoOKow MNyaccoHa. Ho Inpak HuKak He
MOT BCMOMHUTb COOTBETCTBYIOLLYI0 hopmyny.

Mbicnn 06 3TOM 3aHMManu ero NOYTV BCIO HOYb, @ Ha YTPO OH
“nocnewmn B 0aHy U3 6MOGNNOTEK, MPAMO K MOMEHTY ee OTKPbITUSA,
¥ TaM NOCMOTPEN B YUTTEKEPOBCKON “AHannTnyecKon guHammnke”,
KaK BbIMAAUT ckobKa MyaccoHa; oKasanoch, 310 HbIN0 UMEHHO TO,
40 TpeboBanocs”. Ero OTKpbITME COCTOANO BOT B YEM: KOMMYTATOP
[BYX KBAHTOBbLIX MaTpuL, paBeH CKoOKe lyaccoHa COOTBETCTBYIO-
WUX KNACCUYECKMX NepemeHHbIX, YMHOXEHHON Ha MOCTOAHHYIO,
paBHylo ih/(2m). 3pecs h — noctosHHas MnatHka, i — 370 V-1,
a T — Hy, 370, KOHEYHO, .

370 66110 BNeyaTnaouee oTKpbITMe. OHO roBOpUNO hU3MNKaM,
KaK Hago npespallaTtb Knaccmyeckne mexaHwyecKne CUCTEMb B
KBaHTOBble. CTOALWAA 3 3TUM MaTeMaTuKa Gbina HeobblYaiHo 3ne-
raHTHa — OHa coeauHana ase ryboKne, HO A0 TOFO MOMEHTA HU-
KaK He CBfA3aHHble Teopun. Ha a3enbepra 3to npousseno Bne-
yatneHue.

Bknapg [lMpaka B KBAHTOBYIO TROPUIO pasHoobpaseH, 1 s Bbibe-
Py NMUWb OAHO M3 BbLICWKX €ro AOCTMIKEHUA — PENATUBUCTCKYIO
TEOPUIO INEKTPOHA, CO34aHMe KOTOPOM OTHOCUTCA K 1927 roay.
K ToMy BpemeHU TeOpeTUKM, 3aHUMABLUMECA KBAHTOBOW (BU3NKON,
3Hanu, 4To INEKTPOHbLI 06N1aAAI0T CNMHOM, KOTOPbIV NpeAcTaBAseT
co60il HEYTO aHaNorMYHoe MOMEHTY BPALLEHUA MAYMKA BOKPYr
CBOoei ocu, OfHAKO XapaKTepu3yeTcAa HEKOTOpPbIMU BECbMa CTPaH-
HbIMW CBONCTBaMMU, KOTOPbIE AeNaloT 3Ty aHanornio AaneKo He non-
HORM. Ecnun B3ATb BPAWAOWMIACA MAYUK U NOBEPHYTL CUCTEMY Ha
NonHble 360°, TO U MAY, 1 MOMEHT ero BPaleHUA OKaXyTCA B Tex
e nonoxeHuax, KOTOpble OHM 3aHMmanu ao nosopota. OaHaKo
€Cnu Bbl caenaeTe TO e CaMoe C 3N1eKTPOHOM, TO CMINH ero nusme-
HWUT cBOI 3HaK. YTOBBI CNWH BEPHYNCA B NepBOHAYaNbHOE NONOMeE-
Hve, noBopaynBaTb Hago Ha 720°.
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370 B AEWCTBUTENLHOCTU AOBONBHO CMIbHO HAMOMMHAET KBa-
TEPHWOHbI, MHTepNpeTaLna KOTopbiX KaK “BpalleHnin” npocTpan.
CTBa@ BK/IIO4AET TOT }e BbiBEPT. Ha maremarnyecKom A3biKe, Bpalye-
HUA npocTpaHcTBa obpasytoT rpynny SO(3), HO COOTBETCTBYIOLas
rpynna B c/lydae KBaTepHUOHOB, KaK 1 B C/ly4ae 3/1eKTPOHOB, ecTy
SU(2). 3Tv aBe rpynnbl NoYTM oanHaKoBbl, TonbKo SU(2) “B ABa pa-
3a 6onblue” — OHa B HEKOTOPOM CMbiC/ie NOCTPOEHA M3 [BYX 3k-
3emnnapos rpynnsl SO(3). Takoe ABNeHME HA3bIBAETCA “ABYAUCT-
HbIM HaKpbITUEM”, N3-3a Yero BpaleHmne Ha 360° 1 oTBeYaeT Bpa-
WEHWNIO Ha YABOEHHbIN yron.

[Avpak He ucnonb3oBan KBaTEPHUOHBI, ia U FpynnNamu He Nofb-
3oBanca. Ho B HoHUe 1927 roaa, K HactynaeHunio PoxaecTsa, oH
npeanoMMn CBOU CMUHOBbIE MATPULLbl, KOTOPblE UIPAIOT TY He ca-
Myto ponb. Mo3gHee matematuku 0606wWMAM matpuubl Mpaka Ha
CMMHOPLI, KOTOPblE OKa3anucb OYeHb BaHLIMWU B TEOPUMU Npea-
cTasnexun rpynn Ju.

Cnunnosble maTtpuubl no3sonvnun Aupaky chopmynnposats pe-
NATUBUCTCKYIO KBAHTOBYIO Moaenb 3neKTpoHa. M3 moaenn nonyya-
NoCb BCe, paau 4ero oHa co3aaBanach, U fame HeMHoro bonblue,
Hapsagy ¢ oxvaaembiMu pelieHnAMI C NONOXUTENBHOW 3Heprue
OHa npejcKasbiBana peleHns ¢ oTpuLatencHoOn aHepruen. AHanu-
3UpyA 3T0 NapajoKcansHoe CBOWCTBO, [MpaK B KOHLe KOHLLOB, OT-
BpOCHB HECKONBKO HeYAAYHbIX UAEH, NPULLEN K KOHLeNUun “aHTu-
marepumn” —T. e. K ugee 0 TOM, 4TO BCAKAA YacTuLla nMeeT COOTBET-
CTBYIOLLYYIO @HTUYACTULY C TOW e MAaCcCOMN, HO C NPOTUBONONOMKHBLIM
3apagom. AHTM4acTULa 3NeKTpoHa npegctaenser coboit nosu-
TPOH; OH He Obln M3BECTeH, NoKa [lupak He npeacKasan ero cylue-
CTBOBaHue.

3aKoHbl (PU3MKM OCTaAOTCA (MOYTK) HEUZMEHHBLIMU, €Cin 3ame:
HUTb KaWAYI0 YacTULY Ha ee aHTMYaCTWLY — TaKkas onepauus ABAs-
eTca cummeTpuent npupogasbl. iupak, Ha KoToporo Teopus rpynn HA-
Koraa He npoussoanna 0cobeHHO 6ONbLIOTo BreYatneHus, oTKpb!/
OAHY 13 Hanbonee NNEHUTENbHBIX TPYNN CUMMETPUM B NPUPOAE.
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Mocne 1935 roaa v A0 MOMeHTa cBoeit cmepTu (B Tannaxacu B
1984 roay) lvpak npvaaBan OrpoMHOe 3Ha4eHUe MateMaTuyecKo-
My un3aulectBy hU3NYECKUX TEOPUI M B CBOel paboTe ncnons-
30Baj 3TOT NPUHUMUN B Ka4yecTBe ocHoBononaratwouwero. To, 4To
He ABNAETCA NPeKpacHblM, CYUTAN OH, HE MOMET ObITb BEPHbIM.
B 1956 roay, Bo Bpems nocewieHna MoCKOBCKOro rocyaapCTBeHHO-
ro yHuBepcuTeta, cineaya TpaauLMm 3anucblBaTtb Myapble CN10Ba Ha
JOCKe, pabbl OHWU COXPAHMAUCH /1A NOTOMCTBA, OH Hanucan: “du-
3MYEeCKUA 3aKOH AOoMKEeH obnajaTb maremaTMyecKo KpacoToin”.
M oH roBopun o “BbICOKOM MaremaTMyeCKOM KadectBe” Nnpupoabl.
OfHaKo noxome, Y4TO TEOPMIO FPynMn OH HMKOFAA He cyuTan npe-
KpacHOW, ObITb MOXET, U3-3a TOTO, 4TO NOAX0A PU3MUKOB K rpynnam,
KaK npaBuno, BKMOYaeT B ceba rpomo3akue BbluncneHuns. Jinwb
MaTemaTuKu1, KaK NpeacTaBAfeTCs, OKa3anucb HACTPOEHHLIMU Ha
n3blCKaHHylo Kpacoty rpynn Jln.

MNpeKpacHa OHa MAK HeT, HO Bnaroaaps CbiHY OAHOMO KOMEBHMKA
TEOPWA rpynn BCKOPE 3aHaNa CBOe MeCTO Cpean OCHOBHbLIX Npea-
METOB, KOTOpbLIe Cef0Bano n3y4artb BCAKOMY NOAAIOWEMY Haaem-
Abl KBAHTOBOMY TEOPETUHY.

Ha py6exe ABaALaToro cToneTus KomeBeHHoe Aeno 6biio ce-
pbe3HbIM 3aHATUeM (aa, COOCTBEHHO, TaKUM U ocTaeTcs). B Te aHu,
OAHaKo, Aawe Hebonblioe npegnpuATUe No AybNeHUI0 U Npoaaxe
KOXW MO0 NPUHOCUTL CBOEMY X03MHY O4eHb HEMOXOW A0Xoa,.
Xopowunm npumepom TaKoro xo3auHa 6bin AHTan BurHep, Bosrnas-
NABWNIA CbIPOMATHYIO MacTepcKyio. OH 1 ero weHa dpcebeT Obinu
€BPENCKOro NPOUCXOMAEHNA, OAHAKO He NPAKTUKOBaNW Uyaansm.
OHK uan B rocyaapctae, KOTOpOe TOraa Ha3blBanoch ABCTpo-BeH-
rpuew, B ropoae Mewr. Nocne coeguHeHnsa ¢ coceaHenn byaon oH
NpeBpaTUNCA B COBpeMeHHbI byganewt — cronnuy BeHrpun.

BTopoii 13 Tpex ux coiHoBei, Vena MNaan BurHep, poanncs B
1902 rogy 1 B BO3pacTte OT NATW A0 AecATV neT obyyanca Aoma, y
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4aCTHOrO yuuTeNa. BcKope nocne Hauana WKONbHBIX 3aHATUI Y Me.
Hbl 06HapyWunn TyGepKynes u oTNpasMAn Ha nevyeHue B aBCTPUR-
CKuit caHatopuit. OH NpoObIN Tam LWeCTb HeAenb, Npexae Yem Bbi-
ACHUNOCH, YTO AMArHo3 HeBepHblid. (OKawmMcb OH NpaBUAbHbIM,
Manby4uK, cCKopee Bcero, He A0XMA 6Gbl A0 3penoro Bo3pacra.)

MocKonbKy ManbymMKa 3acTaBAAAN NOYTM NOCTOAHHO NIeXaTh, OH
3aHMMman ceba pelleHVeM MaTemMaTMyeCcKuX 3agad, NPocTo YTOOk
youTtb Bpemsa. “MHe npuxoannoch AHW HANpoNeT Nexarsb B We3NoH-
re, — Nncan oH no3aHee, — U A OTYAAHHO MbITANCA NPUAYMATb, KaK
NOCTPOUTb TPEYrONbHUK MO TPeMm 3agaHHblM BblCcOTamM”. BbicoTh
TPeyroNbHNKa — 370 TPU NINHMM, KOTOPble NMPOXOAAT Yepes Bepiiu-
HY 1 NepeceKatoT NPOTUBOMNONOXKHYIO CTOPOHY MOA NMPAMbIM YIIOM,
Ecnu TpeyronbHWK AaH, TO HANTW €ro BblCOTbI Nerko. Pewnts obpar-
HYI0 3agady onpeaeneHHo TpyaHee.

Mocne BLINUCKN U3 caHaTopuA MleHa NpoAoMKaN pasmbilaATL
0 matemaruke. B 1915 rogy oH nocTynun B JlioTepaHcKyto rMMHasuo
B byaanewrte, rae B TO BpeMs ywe y4unca Apyrov mManbyuK, KOTo-
poOMy NPeaCTOANOo CTaTb O4HUM U3 BefylMX MUPOBbLIX matemaru-
KoB, — AHow (no3aHee — [xoH) hoH HerimaH. OAHAKO 13 3HAKOM-
CTBO OCTABafOCh MNLIbL BECbMa NOBEPXHOCTHLIM, NOCKONbLKY (POH
HelimaH npegnoyntan gepmarbcs 0COOHAKOM.

B 1919 roay BeHrpuio HaBOAHWAU KOMMYHUCTbI, U BuurHepsl be-
¥anu B ABCTpUIo, BEpHYBIUUCL B byganewT no3axee, B TOM Xe ro-
Ay, KOoraa KOMMYHUCTOB OTTyAa BbiBGuaun. Bce cemeicTBO NepeLno
B N1I0TEpPaHCTBO, HO Ha Meny 310 60AbLIOrO BAMAHNA He OKa3ano —
KaK OH roBOpW/ No3aHee, NOTOMY YTO OH 6bin “NnLWb yMepeHHo pe-
nurnosen”. B 1920 roay Mlena 3aKOHYMA LWKOAY OAHWUM U3 NyHLINX
B Knacce. OH HamepeBanca crarb GU3MKOM, HO OTel| xoTen, YToOb!
OH BCTYNWN B CEMeWHbI KOXeBeHHbI 6u3Hec. Mo3Tomy BmecTo TO-
ro, 4To6bl NOAYYNUTL AMNAOM No (u3nKe, Mena cTan nsydyars XUmm-
YECKYI0 MHEeHepuio: oTel, nonaran, YTo oHa OyaeT cnocobcTBO-
Batb 6u3Hecy. OH NoCTynuA Ha nepeblit Kypc byaanewTckoro Tex
HUYECKOro MHCTUTYTA, @ NOTOM nepellen B BblCliylo TexHUYeCKyto
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wKony B bepnnHe. B KOHLe KOHLOB OH cTan NpoBOAUTL BOMbLLYIO
YacTb LEHHOro BPEMEHU B XMMUYecKoin nabopatopwu, rae emy
HPaBMNOCh, Y MEHbLUYIO YacTb — Ha TEOPETUYECKUX 3aHATUAX.

Tem He meHee VleHa He ocTaBnAn mbicneit o dusnke. Gepant-
CKWI YHMBEPCUTET HAXOAM/ICA HENOAANEKY, @ KOFO TaM MOMHO 6b110
YBUAETb, KaK He lnaHKa 1 JUHIWTeNHa BKyne C APYrMM1 3HAMEHUTO-
cramn? VleHa He npemrHyN BOCMONb30BaTLCA 3TON reorpaduyeckoit
61130CTbI0 U CTan XoaWTb Ha NeKuun GeccmepTHbix. OH 3aKOHYMN
CBOIO AMccepralmio 06 o6pa3oBaHUM U pacnaae MONeKyn 1, Kak u
nnaHMpoBanock, Hayan paboratb Ha KoweBeHHOM 3aBoge. Kak u
cnepfoBano oXuaaTb, MAEA OKasanacb He CANWKOM yaayHon. “fe-
na Mou B AyOuNbHE WAKM He O4YeHb XOpoLo... 1 YyBcTBOBaN cebs
Tam He B CBOEM TapenKe... Y MeHsA He ObI10 OlWyLeHNs, YTO 3TO MOoA
WU3Hb". Ero ®u3HbIo Bbliin MaTemaTuKa U husnKa.

B 1926 roay ¢ HMUM cBA3anca Kpucrannorpad us NHctutyTa
Kaitizepa Bunbrenbma, kotopomy Tpebosancs accucteHt. O6s3aH-
HOCTU COEAUHANM B cebe B XMMNYECKOM KOHTEKCTE 062 OCHOBHBIX
nHTepeca BurHepa. 3T1a pabora oKasana OrpoMHOe BAWSHWE Ha
€ro Kapbepy, a TeM CaMblM U Ha pa3BuTue sgepHor dusuku, no-
CKONbKY MO3HaKomuna BurHepa ¢ Teopuen rpynn — maremaTMKon
CUMMETPUMN.

MepBble cywecTBEHHbIE MPUMEHEHUA TEOPUM TPyNn K Gusuke
COCTOANN B KNaccuduKaumm Bcex 230 BO3MOMKHbBIX KpUcTanamyec-
KUX CTPYKTYp. BurHep nucan: “fi nony4ymn nucbmo OT KpUCTanno-
rpada, KOTOpbIA XOTeN HAWUTV OTBET HA BONPOC, NoYeMy Mosoxe-
HWA, KOTOpPble 3aHUMAIOT aTOMbI B KPUCTANIMYeCKOW peLueTKe, Co-
OTBETCTBYIOT OCAM cummeTpun. Kpome Toro, oH CKasan MHe, 4To
3TO AOMKHO MMETH OTHOLLEHME K TEOPUN FPynn U 4TO MHe cneayeTt
NpoyYnTaTh KHUIY NO TEOPUW TPYnM, a nocne 3T0ro HauTK OTBeT U
coobwuTs emy”.

Bo3moxHo, AHTan BurHep 6bin B He MeHbLLeM yxKace, Yem ero
CblH, OT COMHUTENbHbIX YCNEXoB NocneaHero B 061acTv KOXeBeH-
Horo gena, a NOTOMY NO3BOAMUA eMy CTaTb aCCUTEHTOM KpUCTanno-
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rpaca. Mlena Hauan ¢ YTeHUA HECKONbKWX cTaten Mai3eH6epra ng
KBAHTOBOW TeOpUM U Pa3BUi TEOPETUYECKWUIA METOA BblYUCNEHUg
CNEKTpa atoma C Tpems 3neKTpoHamu. OH TaKiKe MOHAN, YTO 3Tor
METOf, MOXET CTaTb HEBEPOATHO CNOXKHbIM, KOTAA YMCNO 3NEKTPo-
HOB NPEBbICUT TPU. B 3TOT MOMEHT OH 06paTUNCA 33 COBETOM K CBo-
emy cTapomy 3HaKomomy hoH HelimaHy, KOTOPbI NPeANoXUN emy
noYnTaTb 0 TEOPUM NpeacTaBNeHU rpynn. 31a 0bnacTb matemary-
KU B M36bITKE cogepana U3BecTHble B TO Bpems anrebpanyeckue
KOHLLEMLUMN 1 CNOKHBIE METOAbI, B 0COBEHHOCTU — MAaTPUYHYIO an-
rebpy. OgHaKo 6narogaps CBOUM 3aHATUAM Kpuctannorpaduei u
61M3KOMY 3HAKOMCTBY C OCHOBHbIM Ha TOT MOMEHT Y4eOHUKOM Mo
anrebpe — Lehrbuch der Algebra leHpuxa Bebepa — BurHep npe-
ogonen marpuibl 6e3 npobnem.

Coser thoH HelimaHa okasancs o4eHb xopoul. Ecan atom o6na-
AaeT HEKOTOPbIM YNCNIOM 3N1EKTPOHOB, TO, MOCKONbKY BCE 3NEKTPO-
Hbl TOXAECTBEHHbI, aTOM “He 3HaeT”, KaKON 3NeKTPOH Kakown. [py-
TMMU CNOBaMM, yPaBHEHUA, ONUCLIBAKOLLME U3NTyYeHME, UCTYLLEH-
HOE AaHHbIM aTOMOM, A0MKHbI ObiTh CUMMETPUYHbI OTHOCUTENBHO
BCEX MEpPEeCcTaHOBOK ero 3NeKTpoHoB. Mcnonb3ys Teopuio rpynn,
BuirHep pa3pabortan Teopuio CNeKTpa atoMoB C N06bIM YMCIOM
3NEKTPOHOB.

[lo 3toro momeHTa ero pabota Wna B TPaAULMOHHOM pycne
Knaccmyecko usukun. Ho Bce mo-HacToslemy 3axBaTbiBaloliee
TBOPUNOCL B KBaHTOBOW Teopuu. Toraa BurHep v npuHanca 3a
TMABHbIA TPYZ CBOEN WU3HW — NPUMEHeHMe Teopuu NpeacTasne-
HWI TPYNN K KBAHTOBOW MeXaHuKe.

3aHATHO, YTO 3aHUMANCA OH 3TUM HECMOTPS Ha CBOK HOBYIO
paboty, a He Gnaroaaps eil. MaTp HemelKoi matematnku [asva
MnbbepT BblKa3blBan KMUBOW MHTEPEC K MaTeMaTUYECKUM MPUHLM-
nam, nexaliMm B OCHOBE KBAHTOBOI Teopuu, U emy B pabore Tpe-
6oBancs accucTeHT. B 1927 roay Burnep otnpasuncs B [eTTuHreH 1
6bin NPUHAT Tam B BO3rnasnAemyio MMnbbepTom uccnefosatens:
cKyto rpynny. Mo naee, ero ponb aoMmkHa Obina COCTOATL B TOM, YTO"
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6bl nopaepkunBaTL CBA3bL C (PU3MKOW, KOTopas NnoanuTbieana Obl
o6WwunpHble matematnyeckune Tanantel Mnbbeprta. Ha aene e no-
AY4NNOCL He COBCEM TaK, KaK 3agymbliBanoch. Mnbbept n BurHep
BUAENNCH 3a ro BCero NATb pa3. Mnbbept Obin ye cTap, yTomneH
1 BCe 6onee CKNOHANCA K yeAuHeHIo. Tak 4To BUrHEp BepHyncs B
bepanH, npoynTan NeKLUMMN NO KBAHTOBON MEXAHUKE Y NPOAOIKUN
paboTy Haa cBOEeN camoil 3HaMeHUTOM KHUror “Teopws rpynn v ee
NPUMEHEHNA K KBAHTOBOW MeXaHWKe aTOMHbIX CNIeKTpOoB”.

Ero yactuyHo npeasocxutun lepmaH Bennb, Take Hanucas-
WWIA KHUTY O Fpynnax B KBaHTOBOW Teopun. Ho 0CHOBHOW MHTEpec
Bennsa KOHLEHTPUpPOBaNcA Ha PyHAaMeHTaNnbHbLIX BONpocax, Toraa
KaK Lenbto Burdepa 6b110 pelieHne KOHKPETHbIX HU3NYECKUX 3a-
aaq. Belinb rHanca 3a Kpacotoi, a BurHep nckan UctuHy.

Moaxoa BurHepa K TeOpUM rpynn MOMHO NOHATb B NPOCTOM Knac-
CUYECKOM KOHTEeKCTe — Ha npumepe konebaHuit 6apabaHa. My3bi-
KanbHble 6apabaHsbl, Kak NpaBuUNO, OKPYrable, HO B MPUHLMNE MO-
ryT 6biTb Nio6oii hopmbl. Mpu yaape nanoykoit MembpaHa 6apaba-
Ha Ha4YMHaeT BUOPMPOBATL M CO3AaeT 3ByK. bapabaHbl pasnunyHbIx
thopm NPON3BOAAT pasnuyHbie 3ByKM. Nonoca 4acToT, KOTopble Mo-
ET Co3Aatb AaHHbIN 6apabaH, HasbiBaemas ero CeKTpoMm, CAoX-
HblM 0Opa3om 3aBucuT oT ero hopmbl. Ecan 6apabaH cummetpu-
YeH, TO MOXHO OWMAATH, YTO CUMMETPUA NOABUTCA U B €r0 CMEeKT-
pe. OHa Tam 1 NOABAAETCA, HO AOBONLHO TOHKUM 0Bpasom.

MpeactaBum cebe NpAMoOYronbHbIA GapabaH — U3 yucna Tex,
KaKue HeYacTo YBUAMILb 3@ Npefenammn matematuyeckux haxynb-
TeTOB. TUNUYHbLIE KonebaHua Takoro 6apabaHa pasbusaloT ero no-
BEPXHOCTb Ha HEKOTOPOE YMUCNO MEHbLUKX NMPAMOYTONbHUKOB, KakK,
Hanpumep, NOKa3aHo Ha PUCYHKeE.

Ha pucyHKe Mbl BUAMM pa3nnyHble KapTUHbI KonebaHuii ¢ ABy-
M#A pa3fiMYHLIMK Y4ACTOTaMU. ITO MTHOBEHHbLIE CHUMKM 3TUX Kofe-
6aHunit. TemHble 061aCTU CMeleHbl BHU3, @ CBET/IbIE — BBEPX.
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[lBe KapTuHbl KonebaHui npamoyronbHoro 6apabaHa.

N3 cummeTpuin bapabaHa BbiTeKatoT CIeACTBUA ANA KapTUH Ko-
nebaHuit, nockonbKy nioboe npeobpasoBaHue cummeTpumn bapa-
faHa MOXHO NpPUMeHWUTb K NioBOM BO3MOXHON KapTuHe Koneba-
HWI, YTO AACT APYrYI0 BO3MOXHYIO KapTUHY KonebaHui. Takum o6-
pa3oMm, Kaaas KapTuHa KonebaHuit BKAOYaeTca B Habop apyrux,
CBA3AHHbIX C Hei B COOTBETCTBMM C cummeTpuei. OfHaKo Kaxaas
oTAenbHan KapTuHa konebaHuii He obA3aHa UMeTb Te e CUMMeT-
puu, 4to 1 HapabaH. Hanpumep, NPAMOYIONbHUK CUMMETPUYEH
OTHOCWTENbHO BpaleHua Ha 180°. Ecam npumeHnTs 310 Npeobpa-
30BaHNe CUMMETPUMN K ABYM NPUBEAEHHLIM Bbllue KapThHaM, OHM
NPUMYT BUA, NOKa3aHHbIN Ha PUCYHKE.

JleBan KapTWHa He M3MeHWnacb, TaK YTO OHa, Kak W bBapa-
6aH, obnapaet cuMmeTpuein OTHOCUTEeNbHO AAHHOTO BpalyeHus.
Ho Ha npaBoii TeMHble U cBeTable 061aCcTM NOMEHANNUCH MeCTa-
MU. 3TOT 3D PEeKT Ha3bIBaeTCA CMOHTAHHbIM HapylWeHneM CUM-
METPUW, U OH OYEHb PacnpoCTpaHeH B GU3MYECKUX cucTeMax:
OH BO3HMKAET, KOraa B CUMMETPUYHON CUCTEME UMEIOTCA COCTO-
AHUA ¢ 6onee HU3KON cummeTpueit. JleBasa KapTuHa He Hapylwa-

Te e ABe KapTuHbI KoneGaHuin npamoyronbHoro 6apabaxa nocne
nosopota 6apabaHa Ha 180°.
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eT CUMMeTpun, a npasas — Hapylwaert. [locMOTpUM BHUMaTENb-
HO Ha NpaBylo KapTWHY U pa3bepemcs, YTO CneayeT U3 ee Hapy-
WEHHOW cMMMeTpUN.

XoTA ncxopHas KapTWHa W pesynbTaT ee NOBOPOTa He coBnaja-
tot, 0be ocywecTBAOT KonebaHna Ha OLHON W TOW e yacToTe, No-
CKOMbKY MOBOPOT ABAAETCA CMMMeTpueii bapabaHa, a cnenosa-
TENbHO, W Tex ypaBHEHWi, KOTOpble ONUCLIBAKOT ero KosiebaHus.
Mo3tomy cnektp KonebaHuit GapabaHa COAEPWUT AAHHYID KOH-
KPEeTHylo YacToty “aBa pa3a”. MoxeT nokasaTbCsl, YTO 3TO TPYAHO
HabnoAaTb IKCNepUMEHTaNbHO, HO ecau cherka moanduymnposarb
6apabaH, TaK, 4Tobbl HapYLWKUTL €ro BpaluaTenbHy CUMMETPUIO —
CKaxeM, caenatb Hebonbluylo BMATUHY BAONb OAHOIO 13 Kpaes, —
TO ABE AaHHble YaCTOTbl HAYHYT CNerKa OTAnYaTbCs ApYr OT Apyra, U
TOrA@ Mbl CMOXEM 3aMeTUTb Hannyne AByX o4eHb BAN3KUX YaCTOT.
Takoro He cay4unoch Bbl, ecnn 6bl AaHHasA YacToTa COAepHanach B
cummeTpuyHom 6apabaHe ToNbKO OAUH pas.

Burxep noxsan, yto 10T e 3hdeKT BO3HMKAET AA CUMMET-
PUYHBIX MOIEKYN, aTOMOB W aTOMHbIX Agep. 3BYKU, U3aaBaemble
bapabaHom, CTAaHOBATCA 3aeCb KoNeOGaHUAMU MOTEKYA, @ CEKTP
3BYKOB 3aMeHAETCA Ha CNEeKTP UCNYLWEeHHOro WX NOTNOWEHHOrOo
cBeTa. B KBaHTOBOM MUpe CNeKTP CO3AaeTca nepexogamy Mex-
Ay COCTOAHWUAMMK C PasfNUYHbLIMU IHEPTUAMMU, U aTOM K3ny4yaer
(OTOHbI, IHEPTUA KOTOPbLIX (@ NOTOMY, KaK y4yuT Hac MNnaHk, 1 ya-
CTOTa) COOTBETCTBYET pPasHuLle 3TUX 3HePruit. A CNEKTP MOKHO
AeTeKTUpOBaTh, UCNOAL3YA cneKkTpockon. W onATtb Xe, HEKoTo-
pble U3 4acToT — Habnloaaemble B BUAE CMEKTPAnbHbIX AUHUA —
MOTyT OKa3aTbCA ABOMHbIMU (MU MMEKWMMN Bonee BbICOKYIO
KPaTHOCTb) B CUAYy CUMMETPUM, KOTOPOK 06nafnalT Monexyna,
arom unu Aapo.

Kak peTexktnpoBatb 310 KpaTHOCTU? B oTanuue ot 6apabaHa B
MofieKyne Hefb3a cgenatb BMATUHY. Ho MOXHO nomecTuTb mone-
Kyny B marHutHoe none. OHO TaKKe paspyluaeT UCXOAHYI0 cMMMe-
TPUIO ¥ NPUBOAUT K PaclienneHunio CnekTpanbHbix AnHuin. Janee
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MOXHO MUCNONb30BaTh TEOPUIO FPYNM — TOYHEE, TEOPUIO NPeacTas-
NEHWI rpynn — AnA BbIYMCAEHUA YaCTOT U TOTO, KaK OHU pacuien.
NATCA.

Teopus NpeAcTaBNeHN — OfHA U3 CaMbIX NPEKPACHbIX N MOLY-
HbIX MaTemaTu4yecKux Teopuii, HO OHa TaKXe NPeAbABASEeT BbiCO-
Kune TexHu4yeckue TpebOBaHWUA U COAEPHUT MHOKECTBO CKPbIThIX
noByleK. Buruep npesparun ee B BbICOKOE UCKYCCTBO. [ipyrue ne-
TaNUCb CNEA0BATb 3@ HAM MO NATAM.

B 1930 roay amepuKkaHckuin IHCTUTYT BbICIIMX UCCNeR0BaHNiA B
MpuHcToHe Npeanoxun Burdepy paboty No COBMECTUTENLCTBY, U OH
Hayan Kypcuposarb mexay lpuHctoHom 1 BepanHom. B 1933 roay
HaLMCTbl NPOBENY 3aKOH, 3anpelyaBlwunii espesam pabortarb B yHu-
BepcuTeTax, Tak 4to BurHep nepebpanca B CoeguHenHble LLTarh
Ha NOCTOAHHOE XUTeNbCTBO — COOCTBEHHO B [PUHCTOH, rae OH no-
MEHAN CBOE MMA Ha aHruU3MpoBaHHbIN BapuaHT — tOawuH Mon.
Ero cectpa Maprut npuexana K Hemy B [IPUHCTOH U NO3HaKOMMU-
nacb ¢ [jupakom, HaxoauBLLMMCA Tam C BM3UTOM. B 1937 roay, K
M3YMAEHUIO MHOTUX, OHM NOXEHUANCD.

C 6pakom Maprut Bce 6bi10 X0poLwo, 3aTo ¢ paboToit HOmKu-
Ha — HeT. B 1936 roay BurHep nucan: “U3 MpuHcToHa meHa BbIrHa-
. HUKTO He 06bACHWA noYemy. TPYAHO NPeACTaBUTb, HACKOBKO A
30n”. B peiictBUTENbHOCTM BUrHep cam Hanwucan 3assnedue 0b
yxoae — no-BMAUMOMY, NOTOMY, YTO €ro KapbepHbliA POCT NPOUCXO-
AVN HeaoCTaToyHo ObIcTPOo. MOXKHO NPeAnoNOXMUTb, YTO OTKA3
MpUHCTOHCKOTO MHCTUTYTA NPOABWIaTh ero ganblue Hbin UM BOC-
MPUHAT KaK 3aByanupoBaHHOe NpeanoXeHue nNoaatb B OTCTaBKY,
TaK 4To OH BEPWA B TO, YTO €0 BbIrHaNW.

OH 6bICTPO Hawen HoBylo paboTy B yHMBepCUTETe BUCKOHCH:
Ha, npuHAn rpamaaHcTeo CLUA 1 NO3HaKOMUACA CO CTyAEHTKON-
tusnkom no umeHn Amenua ®paHk. OHW NOXKEHUANCH, HO B TEYe"
HWe roga Amenus ymepna oT paka.
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B BuckoHcuHe BurHep nepexntoumnca Ha uccnepoBaHue
AAEPHbIX CUN 1 0BHapYXWUA, YTO VMU yNpaBaseT rpynna cMMMeT-
pun SU(4). OH Takxe caenan GyHaameHTanbHoe OTKPbLITUE, OTHO-
caweecs K rpynne JlopeHua, ony6anKoBas ero B 1939 roay.

OaHako B TO Bpems Teopus rpynn He bbina cTaHAAPTHOM Yac-
Tbto 06pa3oBaHusA PU3UKa, U ee OCHOBHLIMU NPYMEHEHWUAMM OCTa-
BaNMCb JOBOMILHO CneuuanbHble obnactv kpuctannorpaduu. ns
fonblMHCTBA (DM3MKOB TEOPUA Fpynn BbIrMAAeNa v CNOXHOWM, U He-
NPUBbLIYHOW — CoYeTaHWe AOCTaTOYHO daTanbHoe. KBaHToBble -
3UKMW, NpULLeJLINe B YXaC OT TOro, YTO CBanAWIOCh UM Ha rofosy,
onuceiBanu npoucxogaliee Kak Gruppenpest, 1. e. rpynnosyio
3apa3sy. Burnep Bbi3Ban anvaemuio, a ero Konneru He xenanu 3a-
paxarbca. OgHako B3rnagbl BurHepa okasanucb NpopoyYecKUmMM.
TeopeTKO-rpynnoBble MeTofbl 3aHAAU AOMUHUPYIOLLEe NonoXke-
HMe B KBAHTOBOW MexaHuKe, NOCKONbKY BANAHME CUMMETPUM OKa-
3aN10Cb BCENPOHUKAIWMM.

B 1941 rogy Burnep xeHunca Bo BTOpPOW pas, Ha yuuTenbHuLe
no umeHn Mapu JHHeTT. Y HUX poawnnnchb aoe aeten, [3Bua u
Maprta. Bo Bpems BoliHbl BurHep, kak 1 ¢oH HeimaH, BMmecTe co
MHOTVIMW BeAyWMMIU MaTematnyeckumn dusvkamu pabotan Haa
MaHX3TTeHCKMM NPOEKTOM — CO3AaHMeM aTOMHOW Gombbl. Emy
6bina npucyxaeHa Hobenesckas npemus no dusmnke B 1963 roay.

Hecmotpsa Ha gonrue rogbl u3sHn B CWWA, BurHep HeusmeHHO
CKydyan no csoen poguHe. “Mocne 60 net B CoeanHeHHbix LWTa-
Tax, — NWcan oH B CTapoCTW, — A BCe elle Bonee BEHrp, HeXxenu
amepuKaHel,. AMepuKaHCKas Kynbtypa no 6onbluei 4acTv OT MeHs
Aaneka”. OH ymep B 1995 rogy. ®usmk Abpaxam Meiic onucbiBan
€ro KaK “o4eHb CTPaHHOIO YenoBeKa... O4HOro W3 ruraHToB husu-
Ku gBaguaroro cronetun”. Passutble UM NoaxoAbl 3a04HO NPOU3-
B pPeBoNoLMI0 U B ABaALLATL NepBOM CTONETUN.



FNABA 13
MAaTUMepHbIA YenoBek

ucxogdy ABajuaroro cronetua dusnka pobunacb HeobblKHo-
H BEHHbIX ycnexoB. KpynHomacwTabHas CTPyKTypa, MOXOe,
npeKpacHo onucbiBanacb obuieit Teopueil OTHOCUTENbHOCTU. 3a-
meuyaTtenbHble NpejcKas3aHus, Takue TaK CylWeCcTBOBaHWE YepHbIX
Ablp — obnacTen NpocTpaHCTBa—BPEMEHU, U3 KOTOPbIX CBET He MO-
ET BBIATU HapYXy, BOSHUKAIOLWMX B pe3ynbrate Koananca Maccme-
HbIX 3Be3f NOA AeWCTBUEM WX COOCTBEHHO rpaBuTauyum, — nony-
yunu HabnioaatenbHble noarBepxaeHus. C Apyron CTOPOHbI,
CTPYKTYpa BCENEHHO Ha Manbix Macltabax HeobblyanHo noapob-
HO ¥ Ype3Bbl4alHO TOYHO OMMCbIBanacb KBaHTOBOW Teopuen B e
coBpemeHHOW (hopme, Ha3biBaeMOW KBaHTOBOW Teopueit noas u
BKAOYaloWen cneunanbHyio (Ho He 06LLy0) TEOPUIO OTHOCUTENb:
HOCTH.

[iBa 3mes, Tem He mMeHee, npebGbiBany B 3TOM paio ans husm-
KoB. OauH 3men 6bin “unocodckumM”: ABe yKasaHHble Bbllle TeO-
puu, Kaxaas u3 Kotopbix Aobunack 6onblworo ycnexa cama no ce-
be, He cornacoBblBanucb Apyr ¢ apyrom. Cogepxaswmecs B HAX
NPeanoNoXeHNs o CTPYKType hU3nYeCcKoro Mupa npotusopednii
apyr apyry. O6was Teopua OTHOCUTENbHOCTU ABASETCA AeTepMA”
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HUCTCKOW — B ee ypaBHEHWAX HET MecTa cny4yanHocTu. KBaHtoBas
e TeopUA COAePHMUT BHYTPEHHIOK HeonpeaeneHHOCTb, Bbipamae-
MyI0 MPUHLKUIOM HeonpeaeneHHoCTH lainseHbepra, U MHoTWe co-
6bITUA, TaKMe KaK pacnaj paavoaxTWBHOrO aroma, NpoUCXOAAT
cnydariHbiM o6pa3om. [Jpyroi 3men 6bin “GuU3nyecKum”: KBaHTo-
Bas B CBOEN OCHOBE TeOpUA 3n1eMeHTapHbIX YacTul, octaBnana He-
pelleHHbIM Lenblil paj BaXHbIX BONPOCOB — TaKWUX KaK BONPOC O
TOM, NOYEMy YacTulbl 061aAa0T UMEHHO TAKUMW Maccamu 1 noye-
My, COBCTBEHHO, OHI BOOBLLE UMeloT Maccy®.

MHorue dusnku nonaratot, Yto 06a 3mes AOMKHbI BbITb U3rHa-
Hbl U3 PANCKMX Kyl OAHWUM CMeNbiM AeCTBUEM — 0ObeauHeHneM
TEOPUW OTHOCWUTENBHOCTM U KBAHTOBOW Teopuu. [pyrumu cnosa-
MM, CO34aHMEM HOBOW NOrMYECKU HENPOTUBOPEUYMBO TROPUU, KO-
Topas nepexoauna Obl B TEOPUID OTHOCWUTENBHOCTU Ha BoMbLWKX
maclutabax 1 B KBaHTOBYIO TEOPUIO HAa ManbiX. IMEHHO 3TUM U 3a-
HUMancs B TeYyeHuWe BCEW BTOPON NONOBWHLI CBOEW MW3HW DiiH-
WwrenH — v notepnen Heyaayy. C TMANYHON ANA HUX CKPOMHOCTbIO
tu3nku HasBanm 3To ob6beauHeHue Teopueit Bcero. Haaexaa co-
CTOANA B TOM, YTO BCHO (DM3MKY yAACTCA CBECTU K HEKOTOPOM cucTe-
Me ypaBHEeHUM, K TOMy e [0CTaTo4HO NPOCTOiA, YTo6bI OHA NoMec-
TMNach Ha dyTbonKe.

W 370 He Takaa yw GesymHas mpes. BHe BCAKOrO cCOMHeHus,
MOXHO Haneuvaratb Ha hyTbonKe ypasHeHns Makceenna, u INYHO Yy
MEHA KaK pa3 cenyac ecTb TaKafd — C ypaBHeHUAMM CreLnanbHoOM
TEOPUU OTHOCKUTENBHOCTY 1 3a0/aHO C Hagnucbto “fa byaet CeT” Ha
uspure. Mpuatenb Kynun mHe ee B TeNb-aBUBCKOM a3ponopTy. Ecau
TOBOPUTb YyTb C€pbe3Hee, TO OCHOBHbIE 0ObeanHUTeNbHbIe YyCUNns
C BUAY He CXOAHbIX ApYT € ApYrom U3NYECKUX TEOPUI YKe yBeHYa-
nuck yenexom. Teopus Makcsenna o6beauHseT MarHeTusm v anex-

Mup, B koTopom Bce yacTuubl 6binn 6b1 6e3maccosbimu (NoaobHO hoToHy), Hbin Gt 60-
flee cummempuYeH, 4em MMpP C MacCUBHBIMU YACTULAMU. K TOMY e MacCbl 3nemeHTap-
HbIX YacTuL NOpPOIl Pa3ANYAIOTCA AOCTATONHO CUALHO — ANA Yero TOME XOTenoch Bbi
HaTU Kakylo-HMbYAb NpuunHy. (Mpumey. nepes.)

| TNABA 13. NATUMEPHbIA YENOBEK |



{ 346

TPUYECTBO — KOTOPbIE HEKOrAa BOCNPUHUMANNCh KaK COBEPLUEHHG
pasnuyHble NpUpoAHble ABAEHUA, NUTaemble NOAHOCTbIO Pasnuny.
HbIMW NPUPOAHBIMU CUAAMKN — B eMHOEe ABNEHWE, 3NeKTPOMarHe-
T3m. CnoBO, BO3MOXHO, Clerka HeKasucroe, Ho OHO TOYHO BbIpa-
aeT npouecc obbeanHenus. Bonee coBpeMeHHbIM NpUMeEPOMm,
HECKONbKO MeHee WM3BECTHbIM 3a npeaenamu (U3N4YeCKOro Coob-
LecTBa, ABNAETCA 3neKTpocnaban Teopus, 06beAnHAOWAN INEKTPo-
MarHeTu3m co cnabbimMu agepHbIMK cunamm (cm. Hke). Cnepyollee
obbeanHeHye ¢ CUNbHbIMK AAEPHbIMM CUAaMK OCTaBUIIO B CTOPOHe
AWLWb OfHY BElWb — rpaBuTaLMIo.

BBuay 370 UCTOPUM NPeACTaBAAETCA BNONHE Pa3yMHbIM Haje-
ATbCA, YTO 3TY “NOCNeHI0N” N3 UMEIOLWMXCA B NpUpoae CUAa yaacT-
CA NOCTaBWTb Ha OAHY AOCKY CO BCew ocTanbHon dusukon. K coxa-
NneHunio, rpasuTauma obnapaer paAoM CToNb “HecKnapHbIx”
CBOWCTB, YTO TaKoe 06begUHeHME 0YEHb CNOXKHO.

Bo3moxHo, HuKaKylo Teopwio Bcero cchopmynmpoBatb HEBO3MOXHO.
XoT 10 CMX NOp MaTeMaTuyeckue ypaBHEHWS — “3aKOHbI NPUPO-
Abl” — ¢ 60nblIMM yCnexoM 06BACHANN Hall MUP, HET, TEM HE MeHee,
rapaHTUu, YTo 3TOT MPOLEecc NPoACMKMTCA. BoamomHo, BCeneHHas
HECKONbKO MeHee MateMaTiyHa, Yem 3T0 npeacTaBnserca husmnkam.

MaremaTtnyeckue Teopuy MOTYT AaBaTb OYEHb XOpOLUEe Mpu-
BnnKeHne K Nnpupoae, HO NPU 3TOM He OYEBUAHO, YTO BCAKMIA pas-
Aen marematuku byaer ToyHo otobpamarb peanbHOCTb. Ecan Her,
TO TOFAa NOCKYTHOE 0/1eAN0 B3aMMHO HE COracoBaHHbIX TEOPUN
oyaer aasath BnonHe paboTocnocobHble NpuUbAMKEHUsA, NPUTOA-
Hble B pa3inyHbIX 061acTAX, — U NPU 3TOM MOXET He HaNTUCh eaw-
HOTO YNpPaBAAIoLWEro BCEM 3TUM NPUHLMNA, KOTOPbLIN coeanHAN Obl
B cebe Bce 3T NpubanxeHns u padoran Bcloay.

PasymeeTtcs, peyb He UAET O TPUBMANBHOM CMIMCKE NpaBua TMNa
“ecnn — 10”: “ECnn CKOPOCTU Manbl, a MacluTabbl BeNNKK, TO UCNoNb:
3yITe HBIOTOHOBCKYIO MEXaHUKY; €CAN CKOPOCTU BENNKM U MacluTabb!
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BE/VKW, TO UCMONb3yNTe CNeynanbHyo TEOpMo OTHOCUTENbHOCTU” U
1. A. TaKaa “HacTpyraHHan” Teopus yWac KaK ypoanvBa; ecin Kpaco-
Ta eCTb UCTUHA, TO TEOPUA U3 KYCKOB MOMET 6bITb TONBKO NI0XHOM. Ho,
6bITb MOXET, B OCHOBE CBOei BCeneHHas BCe-Taku ypoanuea. Bos-
MOXHO, Nog06HOMN “0CHOBBI” HeT BoBCe. MbIC/IM TAKOTO COpTa He OT-
HOCATCA K pa3psgy CamblX NPUATHBIX, HO KTO Mbl TaKue, YTo6bl NoAxo-
JAWTb K KOCMOCY C Hallen AOMOPOLLEHHONW 3CTETUKOW?

Barnsaa, cornacHo kotopomy Teopusa Bcero gomkHa cywecrso-
BaTb, 3aCTaBASET BCMOMHUTb MOHOTEUCTUYECKYIO PENUTULD, B KOTO-
povi MO Mepe TeYeHUs ThICAYENETUI pa3nnyHbie KoMnaHuu 6oros
1 60T1Hb, Ka /bl CO CBOEN COBCTBEHHOM 061aCTbIO PUCANKLNK,
yCTYNWUAN MECTO OAHOMY 60Ty, B OPUCAMKLMN KOTOPOrO HaXo/MUTCA,
CTPOro roBops, Bce. ITOT NpoLecc 06bIYHO BOCNPUHUMABTCA KaK
nporpecc, HO B HeM eCTb YTO-TO BAN3Koe CTaHAapTHON hunocod-
CKOV OlWwnOKe, U3BECTHON KaK “ypaBHMBAHWE HeM3BecTHoCTen”,
HOrAa 0AHa U Ta e NpUuYnHa 0ObABAAETCA OTBETCTBEHHOM 3a BCe
HeoObAHMMBIE ABNeHUA. Kak Bbipa3unca nucarenb-aHTacT A3ek
A3moB, ecnim Bac GECNOKOAT neTtalluue Tapenku, Tenenatms u
NpuUBMAEHUA, TO 04eBMAHOE 0OBACHEHWE COCTOUT B TOM, YTO neTa-
OWMMN Tapenkamn ynpasasfiT CUAALWME B HUX Tenenatuyeckue
npusuaeHua. “O6bacHeHna”, nogobHble 3TOMY, CO34aI0T NOXHOE
olyUleHWe nporpecca — y Hac 6bIN0 TPU TAUHCTBEHHbLIX ABNEHUS,
KoTopble TpeboBanocb 06BACHUTL, a CTano oaHo. Ho HoBoe 3ara-
JoYHoe ABNeHNe coeanHaeT B cebe Tpu oTaenbHbIX, Kaxcdoe u3 Ko-
mopbix 8No/IHe MOXcem umems csoe cobcmseHHoe, YeUuKom om-
JuyHoe om dpyaux obvscHeHue. CoeiMHARA UX BMeCTe, Mbl yNyCKa-
€M 13 BUYy 3Ty BO3MOXHOCTb.

Koraa B kayectBe 06bAcHeHWa ConHua Bbl NpegnaraeTe CoNHLe-
Bora, a ns 06bACHEHUA AOKAA — AOM/Ab-60ra, Bbl MOMETE HafenUTb
Kay(0ro U3 NoHpaBuBLUMXCSA BaM OOTOB CBOMMI COOCTBEHHBLIMM Che-
UmanbHeiMK cBoricTBamu. Ho ecam Bbl yTBEpHaaeTe, 4to U ConHue, U
AOWAb YNPaBAAIOTCA OAHUM 1 TeM e GOrom, TO MOXET OKasaTbCs,
4TO Bbl BTUCKMBAETE ABE Pa3NYHbIE BELLM B OfHY 1 Ty e CMUPUTENb-
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Hyto pybaluKy. Tak 4To, B HEKOTOPOM poAe, hyHaaMeHTanbHas Gusy.
Ka o onpefeneHHoN creneHu ABAAETCA PyHAAMEHTANUCTCKON huzy-
KoW. YpaBHeHus Ha dyTbonKe 3ameHs T OO0 MMMaHEHTHOE 6oxe-
CTBO, @ pa3BepTbiBaHNe CNEACTBUM U3 3TUX ypaBHEHW 3aMeHsET 6o-
eCTBEHHOE BMeLaTenbCTBO B NOBCEAHEBHYIO MU3Hb.

HecmoTps Ha Bce 3TV OroBOPKM, Cepauem f 3a04H0 ¢ dusnye.
CKuMuM dyHaameHTanuctamu. Al xoten 6ol yBuaeTs Teopuio Beero iy
6bin 6bl B BOCTOpre, ecnu Obl OHa OKasanacb MaTeMaTU4ecKoi,
npekpacHon u uctuHHom. Monarato, YTO W NIOAN PEUTUO3HbIE Bbl-
cka3anu 6bl cBoe 0gobpeHne, NOCKONbKY OHU MO Bbl HTEPNpe-
TUPOBATb €€ KaK J0Ka3aTeNnbCTBO HaNUYMUA U3bICKAHHOTO BHYCa u
Pa3BUTOCTM MbllWNEHUA UX BoxecTBa.

CeroaHswwHWe nouckn Teopumn Bcero yxoaaT KOpHAMKU B NepBbie
NONbITKN 06beANHUTD 3NEKTPOMArHeTu3m 1 obuLyIo Teoputo OTHO-
CUTENbHOCTU, B TO BPeMs 3aKaioyasluve B cebe BCIO M3BECTHYIO
dm3uKy. I1a nonbiTka 6bina NpeanpuHATa BCEro Yepes YeTbipHas-
yaTb NeT nocne NepPBON CTaTbu JAHWTENHA O CNeuuanbHol Teopuu
OTHOCWUTENBHOCTW, BOCEMb fieT Nocae ero npeackasaHus, 4to rpa-
BUTALMA OTKNOHAET Ny4n CBETA, U Yepes yeTbipe roga nocne Toro,
KaK 3aKOH4YeHHas obwWas Teopus OTHOCUTENbHOCTM Obina npep-
CTaBfieHa 3aMepluemMy B HanpsKeHHOM oxuaaHum mupy. MonbiTka
31a OblNa CTONb XOPOLWA, YTO BMOMHE Morna 6bl nepeHanpaBuTh
pa3BuTMe GU3NKKM Ha COBEPLIEHHO HOBLIW MYTb, 0AHAKO, K HecYa-
CTblO ANsA ee aBTOpa, ero paboTa cosnana Nno BPEMEHU C TeM, YTO
Hanpasuno passuTe GU3NKK Ha HOBbIN NYTb, — C KBAHTOBOW Me-
XaHuKoW. B nocnegoBasiuen 3atem “3010T0M nuxopagKe” Guanku
NOTePANU UHTEPEC K 00beanHEHHbIM TEOPUAM NOJS; MUP KBAHTOB
obewan Kyga 6onee GoraTbiil ypoxan 1 ropasao 6onee BbICOKUE
WaHChl COBEpLWNTb 3HauyuTenbHoe OTKpbITMe. MoTpebosanochb
LWeCTbAECAT NeT, YTobbl Maes, Nexaslwas B OCHOBE TO NepBoii no-
NbITKW, BEPHYNACh K KU3HW.
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Bce Hauanocb B Kenurcbepre, B To Bpems — CTonuue Hemell-
Kol npoBuHUMK BoctouHas Mpyccua. Kenurcbepr — Hbive Kanu-
HUHIPad, aAMUHUCTPATUBHBIN LLEHTP POCCUIACKOTO aHKNaBa, fnexa-
wero mexay Monbluei u Jiutsoi. HeobblYHOe BANAHME 3TOTO ropo-
Ja Ha pa3BuTMe maTeMaTuKu Hayanocb ¢ ronoBONOMKM. Yepes Ke-
Hurcbepr npotekaer peka [lperenb (HbiHe — [perons), U cemb
MOCTOB HEKOraa CoeauHANU aBa Bepera peku apyr ¢ Apyrom u ¢
AByms octposamu®, CyLiecTByeT M TaKOi NYTb, KOTOPLI NO3BOANA
6bl XuTenam Kenurcbepra npowTtv No BCeM MOCTaMm, OAHOMY 3a
APYrMM, HO NPW 3TOM He NpoLaratb HX MO OAHOMY MOCTY ABaXAbI?
JleoHapa dnnep paspabotan obiyto Teopuio TakKx 3aaad (U3 Koto-
pow cnefoBano, YTo B AaHHOM Cyyae oTBeT — “HeT”), TeM cambim
cfienaB OAMH U3 NepBbIX Waros B 06/1acT mateMaTtiku, ceinyac Ha-
3blBaeMoi Tonosnorven. Tononorns 3aHUMaeTcs reomMeTpuYecKku-
MW CBOMCTBaMMW, KOTOPbIE OCTAIOTCA HeM3MEHHbIMM, Koraa hopma
noasepraerca urnbam, CKpy4MBaHuio, CAABAVBAHMIO, CNIOLLMBAE-
HUWIO 1 BCAKOro poaa Aedopmalnm, nuilib 6bl OHa ocTaBanach He-
npepbIBHOM — 3anpeLyaeTcs TONbKO AenaTtb paspbiBbl U pas3pesbl U
CKNENKM.

Tononorusa crana ogHoi U3 Hanbonee mowHbIX obnacreit B co-
BpeMeHHOI maTeMaTiKe CO MHOXECTBOM NpUMeHeHUd B dusnke.
OHa coobuaer Ham 0 BO3MOXHbIX hOPMax MHOrOMEPHbIX NPOCT-
PaHCTB, YTO CTAHOBUTCA BCe Gonee BamHbIM Kak B KOCMONOMWK, TaK
¥ B pU3MKe yactul. B Kocmonorum xenarenbHo 3Hatb Gopmy npo-
CTpaHCTBA—BPEMEHMN HA MAKCUManbHO BonbluMx maclurtabax, 1. e.
Ha Mmacwrabax BCen BceneHHoOW. B ¢u3MKe YacTuy, wenatenbHo
3HaTb (DOPMy NPOCTPAHCTBA M BpeMeHM Ha Manbix maclutabax.
MoxHo noaymarb, 4To OTBET O4YeBUAEH, OAHAKO GU3nKKM Bonee Tak
He cuuTaloT. M MX coMHeHuA Takike poaunuck B Kenurcbepre.

Nasounbin Moct (Kramerbriicke), 3enenbit moct (Griine Briicke), Pabounit moct
(Koettelbriicke), KysHeunsiit moct (Schmiedebriicke), lepesanHbiit moct (Holzbriicke),
Boicokuit moct (Hohe Briicke) u Mepnosublit moct (Honigbriicke). (fllpumey. nepes.)
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B 1919 rogy HUKOMY He W3BeCTHbI MatemaTuk u3 Kexurcbepr.
CHOro yHusepcuteta Teofop Kanyua BbIABMHYN O4YEHb CTPaHHyy
naeto. OH 3anucan ee v Nocnan INHWTENHY, KOTOPbIN, no-BUAUMOMY,
Npu noay4eHun nucbma notepan Aap peun. Kanyua Hatwen cnocog
COeAVHUTL TPaBUTaLMI0O U 3NEKTPOMArHeTn3mM B PamKax OfHOM no-
cnefoBartenbHoi “o6beAnHeHHOM Teopun Nona” TMNa Toi, KOTopyio g
TeYeHue MHOTUX NneT nbitancs, Ho 6e3 ocoboro ycnexa, NoCTpoury
JitHwreinH. Teopua Kanyubl 6bina o4eHb U3sLLHA U ecTecTBeHHa. bec-
NOKOWCTBO Bbi3biBan0o TONbKO OfHO 0OCTOATENbCTBO: 06beanHeHne
Tpe6oBano, YTobbl y NPOCTPaHCTBa—BPEMEHM BbIN0 He YeTbipe U3me-
peHus, a NATb. Bpems, KaK Bceraa, 0CTaBanoch BpeMeHeM, Ho NpocT-
PaHCTBO HeKoTopbiM 06pa3om NpuobpeTtano YeTBepToe U3MEPEeHMe,

Kanyua He ctaBun cBoel Lenbio 06beAVHUTL TpaBUTaLmnio u
3neKTpomarHetusm. o Kako-To NpuYnHe, O KOTOPOW NyYlle BCe-
ro 66110 6bl CMPOCUTL Y HEFO CaMOro, OH BO3UACA C NATUMEPHON
rpasutaymen B Ka4ecTBe HEKOW maTemMaTU4yecKon pasMUHKM, Mbi-
TanCb NOHATb, KaK ByayT BbirNALETb NoneBble ypaBHeHUs INHIWTE-
Ha, eCAM NPOCTPAHCTBO NPMOBPETET 3Ty Henenyto AONONHUTENbHYIO
pa3MepHOCTb.

B pa3zmepHOCTU YeTbipe ypaBHeHUA JMHWTeNHa coaepwar ae-
CATb KOMMOHEHT — B TOM CMbIC/IE, YTO OHW CBOAATCA K JeCATH OT-
JeNbHbIM YPaBHEHUAM, ONUCHIBAOWNM AECATb Pa3fIyHbIX YUCeS.
3TM yncna BCe BMECTe COCTaBNAT METPUYECKNIA TEH30P, KOTOPBIA
onucbiBaeT KPMBU3HY NPOCTPaHCTBa—BpemeHu. B pasmepHOCTH
NATb MMEIOTCA NATHAALATb KOMNOHEHT U, TaKUM 06pa3om, NATHAA:
yaTtb ypaBHEHWN. [lecaTb U3 HUX BOCMPOU3BOAAT CTaHAAPTHYIO Ye-
TbIPEXMEPHYIO TeOpUI0 JNHIITERHA, YTO U HeyLUBUTeNbHO; YeTbl-
pexmepHoe MpoCTPaHCTBO—-BpPeMsA BKNaAbiBaeTcA B NATMMepHOE
NPOCTPaHCTBO—~BPEMSA, TaK YTO eCTeCTBEHHO Bbino Gbl OXMAaTh, 4T0
yeTbipexMepHbId BapuaHT rpaBuTaLMu BKNAAbIBAETCA B NATUMEP"
HbIit. A YTO HaCyeT OCTaBWINXCA NATU ypaBHeHUH? OHu morau 6bl
OKasaTbCA KaKoM-HMBYAb Belblo B cebe, He UMeroLW e HUKaKoW
LeHHOCTM ANA Hauwero mupa. Ho geno obctout no-apyromy. OHV
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OKa3anMCb HAWWMK AABHUMU 3HAKOMbIMU, YTO U U3YMUAO IMH-
wreiHa. Yetbipe U3 oCTaBWIMXCA ypaBHeHMiA Kanyubl 66111 B TOU-
HOCTV ypaBHeHnAmMM MaKcBenna ana 3NeKTPOMarHUTHOro nons —
TeMy CaMbiMU, KOTOPbIE BbIMONHEHbI B Hallem YeTbipexmepHom
NpOCTPAHCTBE—BPEMEHMN.

OfHO ocTalouleecs ypaBHEHME ONUCHIBANO 4acTuilbl OYeHb
npOCTOro BUAA, Urpaslune He3HaunTeNbHy ponb. Ho HUKTO, 1 Me-
Hee Bcex Kanyua, He OXuWAAnN, 4TO U TeOpUA rpaBuTaLmMm INHWTEN-
Ha, W Teopusa 3neKkTpomarHeTuama MawxcBenna camu coboit Bo3-
HUKHYT U3 NATUMEPHOro aHanora OfHOMN TONbKO rpasuTauuu. Bbi-
yncnenus Kanyubl, Ka3anocb, roBOpWUAu, 4To CBET NpeacTaBnAer
coboit KonebGaHna B AONONHUTENLHOM, CKPLITOM U3MePEeHUU Npo-
cTpaHCTBa. [PaBUTALMIO U INEKTPOMArHeTM3M OKa3anocb BO3MOX-
HbIM COEAVHUTL APYr C APYrOM Takum obpa3om, 4To He Bbino 3a-
METHO HUKaKMX LWBOB, — HO TONbKO LLeHOW NPEeAnOoNnoXeHUs, 4To
NPOCTPAHCTBO Ha CaMOM fJene 4eTbipeXMepHO, a NPOCTPaHCT-
BO—BpEeMsA NATUMEpPHO.

IMHWTENH HUKAK He MOT NPUHATL peLleHna no nosBoay Cratbi
Kanyubl, NOCKONbKY He BbiN0 HUKAKUX NPUYUH CYUTATb, YTO NPOCT-
PaHCTBO—BpeMsA MMeeT AONOAHUTeNbHOe n3MepeHue. Ho B KOHUe
KOHLIOB OH CYen, YTo, CKONMb Obl CTPAHHOW 3Ta MAEA HU Ka3anach,
OHa Gbina KpacvBa M NoTeHUManbHo obnaaana CTonb Aanexko nay-
UMK CReaCTBUAMMU, YTO ee cTouno onybamnkosartb. [ocne aByx net
KonebaHnin DMHWTEAH peKoMeHAoBan cTatbio Kanyubl K ny6nu-
Kauyun B Begyliem dusnyeckom wypHane. Cratba HasbiBanacb

“O epuHcTBe BU3nyeckux npobnem™t.

B nuceme Kanyue ot 21 anpens 1919 roga JAHWTEAH NOATBEPANA, YTO HECKONBKO AHEN
Ha3aa nonyuunn ero crarblo. 29 Mas 1919 roaa JNHIWTERH Hanucan Kanyle NUCbMO € no-
Henannem, 4To6bl TOT YCTPAHUA HEKOTOPbIE HEACHOCTH B CBOEI 06beAuHeHHO Teopuy,
¥ nocosetosan HanpasuTb paboty ana nybnukauun B Mathematische Zeitschrift, npep-
NoxuB, Kpome TOro, “3aMoNBUTL CAOBO” Nepej peaakTopamu 3Toro xypHana. Kanyua
3aHANCA Tem, Ha YTO yKa3an JMHIITERAH, HO B KOHLLE KOHLL0B OCTaBUA 3T NONbITKW, Npu-
3HaB, YTo He MOMET NOJHOCTBIO NPOACHUTL NpoBnemy, ¥ B OKOHYATENbHOM BapuaHTe
CTatbu 0T03BaNCA O HEM KaK o “cepbesHon TpyaHoctu”. (fpumey. nepes.)
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Bce 371 pa3roBopbl NPo AONONHUTENbHbIE PA3MEPHOCTU A0N)-
Hbl, HaBepHOe, 3By4aTb KaK HeYTO He BNONHe ACHOe W A0BONbHg
MUCTUHECKOE. 3TO NN He KOHLeNnUnA BUKTOPUAHCKUX CUPUTYany-
CTOB, KOTOpPble NpuUBAeKanu cnacuTenbHoe YetTBepToe U3MepeHue
BCAKWIA pas, KaK YTo-H1byAb He CKNaAbIBaNoCh B NPUBbIYHBIX Tpex?
ne obutator ayxu? B yetBeptom nsmepeHuun. OTKyaa Bepercs k.
Tonna3ma? M3 yetBeptoro uamepeHus. Teonoru coscem yxe 6bing
nomectuau Tam bora u aHrenoB Ero, Korga 0Co3Hanu, 4to xots
NATb — 3TO XOPOLLO, TEM He MeHee WeCTb elle Nyyle u, B KOHye
KOHLOB, 6eCKOHeYHas pa3MepHOCTb NoaoiaeT ansa Bcemoryiero
n Bespecyuero.

lMpeKpacHo, KOHEYHO, OAHAKO He CANWIKOM HayyHo. Mo3Tomy,
ObITb MOXeET, CTOUT 3a/iePaTbCA Ha HEKOTOpOe Bpems, 4Tobbl npo-
ACHUTb OTHOCALWYIOCA Cioaa Matematuky. OCHOBHOe MONOXeHue
COCTOUT B TOM, YTO “pasmepHOCTb” Yero-To B Matematke uam gu-
31Ke — 3TO YMCNO Pa3NUYHBIX NepeMeHHbIX, He0BX0AUMbIX ANsl ero
onucaHus.

YyeHble NpoBenn HeMano BpemMeHW, PasmbllWNAfN O nepemer-
HbIX — BenuuUHax, KoTopble MoABepIeHbl U3MeHeHMAM. Euwe
fonblue BpeMeHU NPOBeNnU yyeHbie-3KCNepuMeHTaTopbl 3a U3me-
peHVeM 3HayeHuUn 3TUX BeNUYUH. “Pa3mMepHOCTL” KaK reomerpu-
YecKuin cnocob yKazaHWA Ha TaKue nepemeHHble OKasanacb Ha-
CTONbKO NONE3HOW, YTO MPOYHO BOWNA B annapar U A3bIK ecTecT-
BEHHbIX HayK 1 MatemaTuKu, rae cYUTaeTCa Yem-To BeCbMa Npo3a-
WYHBIM M HUYEM He NpuMeYaTenbHbIM,

Bpems npeactaBnser coboii HEMPOCTPAHCTBEHHYID NepemeH-
HYI0, TaK YTO OHO AaeT HaM BO3MOXNCHYIO YeTBepPTYI0 pa3mMepHOCTb,
O[lHaKO TO e Camoe MOXHO CKasaTb Npo Temneparypy, CKOpoCTb
BETPa WAW NPOAOMKNTENLHOCTb KIU3HM TePpMUTOB B TaH3aHuu. KO-
OpAKUHaTbl TOYKM B TPEXMEPHOM NPOCTPaHCTBe onpenenaioTcsa Tpe:
MA NepeMeHHbIMU — ee PacCTOAHUAMM K BOCTOKY, ceBepy v BBEPX
OTHOCUTENbHO HeKoell BbiOpaHHON BbigeneHHo Touku (oTpuud
TeNbHble YNCNA UCNONL3YIOTCA ANA NMPOTUBOMONOMKHbIX Hanpasne
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HUM). AHANOTUYHO BCe, YTO 3aBMCUT OT YeTbiPeX MePeMEHHbIX, Xu-
BET B YeTbipexMepHOM “NpocTpaHcTee”, a Bce 3aBUCALLEe OT 101
fepemMeHHON — B 101-MePHOM,

Noban cnoxHas cuctema no HeobXoAMMOCTU MHOFOMEPHa.
forogHble YyCNOBMA Y Bac Ha 3ajHeM ABOpe 3aBUCAT OT Temnepa-
TYpbl, BNAXHOCTH, TPEX KOMMNOHEHT CKOPOCTU BeTpa, Bapometpu-
YeCKOro AaBNEHWs, MHTEHCMBHOCTM OCAZKOB — YTO YIKe COCTaBNA-
eT CeMb Pa3MepHOCTEN, @ MOXHO BbiN0 BKNOYMTL elle MHOXeCT-
BO Apyr1x. Mory nocnoputb, Bbl U He NO403peBanu, 4to y Bac ce-
MUMePHbIV 3aaHui ABop. CocToaHmne Bcex feBaTn (nagHo, BOCb-
mu; yBbl 6egHomy MayToHy!) nnaHeT B Haluen CONHEYHOM cncTeme
onpeaensercs WecTbio NepeMeHHbIMU ANA KaXA0A — Tpems KO-
OPAVHATaMU 1 TPEMA KOMMOHEHTaMU CKOpOCTU. Takum obpasom,
Hawa ConHeyHas cucTema ABAAETCA 54- (A XOTen cKasatb, 48-)
MepHbIM MaTeMaTMyecKum ob6beKTOM; U ropasfo 6onee MHoro-
MepHbIM, eC/in Bbl yuTeTE CMYTHUKN M acTepoufbl. IKOHOMUKA, B
KOTOPOM MPUCYTCTBYIOT MUANMOHBI Pa3NNYHbIX 0GBEKTOB Kynau-
NPOAAKU, KAXAbIA CO CBOEN COBCTBEHHOW L{eHOM, UBET B MUN-
NIMOHOMEPHOM NPOCTPAHCTBE. B CpaBHEHWUM C 3TUM INeKTpomar-
HeTU3M, TpebyioLnil BCEro WeCTy AONONHUTENbHbIX YUCen, YTOBb
OXapaKTepu30BaTh NOKaNbHbIe COCTOAHUA INEKTPUYECKOTO U Mar-
HUTHOTO noneit, — cyulee AnTa'. Mopo6HbLIE NPUMepPbI UMEIOTCA B
n3061nnn. Mo Mepe TOro KaK HayKa cTana UHTePecoBaTbCs CUCTe-
Mamu ¢ 6ONbWNM YUCAOM MEepPeMEHHbIX, el MPULWNOCh NPUMKU-
PUTLCA C MOABNEHMEM 3KCTPAaBaraHTHO MHOFOMEpPHbIX MpPOCT-
PaHCTB.

®opmanbHas MaTeMaTMKa MHOFOMEPHbLIX MPOCTPAHCTB HOCUT
4nucTo anrebpanyeckuii xapaktep U OCHOBaHa Ha “04eBUAHbLIX”
0606uleHNAX TOro, YTo MMeeT MecCTo B NpocCTpaHcTBax 6Gonee

He 6ynem 3abbiBath, UTo 3neKTpoMarHeTusm Tpebyer wectn yucen 8 kaxcdoil moyke
npocmparncmesa. Ecv B [aHHOM TOYKE 3TU Y1CNa Takue-To, TO B COCeAHeN, BoobLye ro-
BOps, yxe Apyrue. [03ToMy 3NeKTPOMAarHeTU3M — KaK 1 BCAKaA Teopus nons — Tpeby-
€T 6eckoHeyHo20 uncna nepemeHHsix. (lipumey. nepes.)
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HWU3KWUX pa3mepHocTer. Hanpumep, Kaxaylo TOUKY Ha NNOCKocTy
(1. e. B ABYMepHOM NPOCTPAHCTBE) MOXHO 3aAaTb ABYMA KOOpay.
HaTamu, @ Kaaylo TOYKY B TpeXMepHOM NPOCTPAHCTBE — Tpemg,
Chenaem He6ONbLLION LWar Bepey, 1 onpeaenim TOUKY B YeTbipex.
MepHOM MPOCTPAHCTBE KaK CMMCOK U3 YeTbipex KOOPAWHAT; u, 6g.
nee obuim obpa3om, onpesenvm TOUKY B N-MePHOM MPOCTPaHCT-
BE KaK CMUCOK U3 n KoopAuHar. Torga camo n-mepHoe NpocTpaHcr-
BO €CTb MPOCTO MHOXECTBO BCEX TAKUX TOYEK.

MopobHble anrebpanyeckne MaHUNynAaLUM NO3BONAIOT Onpe-
LennuTb B N-MePHOM MPOCTPAHCTBE PACcCTOfHUE MEXAY Nobbimy
ABYMS TOUKaMu, yron Mexay nobbiMu ABYMA NUHUAMU U TaK ga-
nee. lanee peno 3a BooGpaxeHnem: 60NbLIMHCTBO Pa3yMHbIX reo-
MeTpuYeCcKux GopM, UMeILUXCA B pa3MePHOCTU ABa UV TPW, Ao-
MYCKAIOT HEMOCPEACTBEHHbIE aHANorM B Pa3MepHOCTU N — YTO6b
onpesenuTb UX, HaAo ONUCaTb NPUBbIYHLIE FreOMETPUYECKUe hop-
Mbl, MICNONb3YA KOOPAMHATHYIO anrebpy, a NOTOM pPacnpoCTpaHuThL
3TO OMUCAHWEe Ha N KOOPAUHAT.

Yto6bl nonyunTh NpeacTaBneHune 06 n-MepHOM NPOCTPAHCTBE, HaM
Hafo 3anacTuCb N-MepHbIMKU O4YKamu. MOMHO NO3aMMCTBOBATH
npuMem aHrMUNCKOro CBALLEHHMKA W LUKONLHOTO yyutens JABUHA
J6601a J660Ta, Hanucaswero B 1884 rogy HebONbLIYIO KHUMKKY
“@natnangus”. KHura pacckasbiBaet o npuknoverunax A, Kesagpa-
Ta, KOTOPbIN XXUBET B JBYyMEPHOM NPOCTPAHCTBE 3BKAMA0BOWA N0
cKkocT. I660T He coobuiaeT Ham, 4To 03Hadaer nepsoe “A”; A Xe
yBepeH, 4to 310 “AnbbepT”, No NpuYnHam, 06bACHEHHbIM B HaNu-
CaHHOM MHOI0 NpogomkeHun “®OnatrepnaHamn”, U UMEHHO 13 310"
ro gonyuiexus s 1 dyay fanee ncxoauto. Anbbept Ksagpar — pac
CYANUTENbHBIA Manblil — He BepUN BO BCAKYIO YyLlb O TpeTbeM U3ME-
peHuu, A0 TeX Mop MoKa B OAMH CyAbBOHOCHLIA feHb Yepe3 ero
MNOCKYI0 BCENEHHYI0 He npoluna cepa, C ronoBoi OKyHyB ero B
peanusm, B 3TON ronoBe He ymellaBWwuncsa.
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“@natnaHava” NpeacTaBAANA CaTUPUYECKUIA B3MNAA HAa BUKTO-
punaHcKoe 061ecTBO — BNOMEHHbI B napabony 4eTBepToro usme-
peHus, OCHOBAHHYI0 Ha TpaHCcpasmepHoW aHanoruu. Hac speco
vHTepecyeT Kak pa3 aHanorus, a He catupa. YcnewHo npeactasms
cebs XMBYLWMM B NNOCKOCTU ABYMEPHbIM CyLLeCcTBOM, npebbiBaio-
W1m B 6naxeHHOM HeBeeHUN OTHOCUTENbHO 6ONbLIErO 3-MepHO-
ro NPOCTPAHCTBA, He TaK CNOXHO yXe NpeAcTaBuTh cebs Tpexmep-
HbIM CYLLECTBOM, XMBYLMM B 3-MEPHOM NpOoCTpaHCTBe, bnaxeHHo
HEOCBELOMNEHHbIM O peanbHOCTU 6oNblUero 4-MepHOro nmpoct-
paHcTsa. lpeacraBum cebe, 4to Anbbept Ksagpart, cyactanso npe-
6biBalowui B cBoeit ®natnaHauu, xenaet “BM3yanusupoBatb”
chepy (3anonHeHHyO TpexmMepHyto cdepy, TaK UTO CKopee fame
wap). 3660t gocTur 3toro, 3acTaBuB chepy NPOXOAUTL CKBO3b NNO-
ckocTb PnatnaHavu, ABUrasch Npu 3TOM NepneHANKYNAPHO el Ta-
KMM 06pasom, 4tobbl AnbbepT BUAEN ee CeYeHUA 3TOW MNOCKO-
ctbio. CHayana OH BUAMT TOUKY, KOTOpas paspacTaetcs B OrpaHu-
YEHHbIN OKPYXHOCTbIO AMCK. [IUCK pacwmpsaeTcs Ao Tex nop, noka
rnasam AnbbepTa He NpeAcTaHeT 3KBaTop Cthepbl, NOCAE YEro AUCK
yMeHbLIaeTca B pa3mepax, B KOHLe KOHLL0B CHOBa NpeBpallanch B
TOYKY U MCYe3as.

Ha camom gene Anbbept BUAMUT 3TOT ANCK ¢ pebpa, B Kayectse
oTpe3Kka AMHUW C HeOAHOPOAHOW OCBELleHHOCTbIO, OAHAKO ero
3puTenbHOe BOCMpPUATUE WHTEPNpeTUpYeT 3TOT 06pa3s KaK AUCK,
Noao6HO TOMY KaK Halle NpoCTpaHCTBEHHOe BOCMPUATME UHTep-
NpeTUpyeT NNocKoe n3obpaxeHne Kak obbemHoe.

Cdepa nepecexaer ®natnanguio.

v
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MpuMeHaa aHanormyHble paccyXaeHuns, MOXHO “BUAETL” “ry,.
nepcgepy” — YeTbipeXMepHbIA aHanor chepbl B TPEXMEPHOM npg.
CTPaHCTBE — B Ka4ecTBe TOYKM, KOTOpas pa3pacraeTca U NPUHUma-
eT hopmy cdepbl, paclunpsiouieiics, NoKa He ByaeT npoifeH “s .
BaTop”, a Aanee CHMMAIOLENCA CHOBA B TOUKY NPAMO nepej Tem,
HaK UCYE3HYTb.

Morno 6bl NpOCTPaHCTBO Ha CaMOM Aiene UMeTb Bonee Tpex 3.
mepeHuin? He m3bICKaHHbIX mareMaTMyecKux GUKLKUA, oTBeyalg.
WKUX HeNpoCTPaHCTBEHHbIM MepeMeHHbIM, a peanbHbix usuyec-
Kux pasmeprocmeli? Kak, cobCcTBeHHO roBops, pasmMecTuTb yer-
BepToe uamepeHue? Bce Beab ye 3anonHeHo.

Ecnu Bbl TaK gymaete, TO, 3HAYMUT, He NPUCAYLWINBANUCE K Anb-
6epTy KBaapary, KOTOPbIN TOYHO TaK Xe roToB Bbin paccywaath o
nnockoctn. Ecnu octaBuTb HalM AOMOpOUieHHble npeaybexae-
HWS, TO NPeACTaBNAETCA, YTO NPOCTPAHCTBO MO0 Bbl B NPUHLMNE
ObiTb YeTbipeXMepHbIM, MUNNNOHOMEPHBIM UAKU CKONBbKO-YrOAHO-
MepHbIM. TeM He MeHee Bce 6e3 UCKNIOYeHUA HabnogeHWs npo-
JOMKAIOT CHabXaTb Hac uHbopMaLueid 0 TOM, YTO B HalUEN KOH-
KpeTHOW BCeneHHow Mocnoak B CBoel foBpoTe YCTaHOBUA TPU U3-
MepeHUa AN NPOCTPaHCTBA U OLHO ANS BpEMEHM.

Wnn OH BCe e caenan no-apyromy? Ecaun dmaunka yemy-1o Hac
W YYUT, TaK 3TO OTHOCUTLCA K NOBCEeAHEBHbIM HabnioaeHMaAM ¢ ona-
cKoit. CTyn npeacraBnsetcs Ham TBepAbIM, HO Mo Gonbluei YacT
OH COCTOWUT M3 NYCTOro NpOCTpaHCcTBa. [POCTPaHCTBO BbIMAANUT
NAOCKUM, HO COFNACHO TEOPUMN OTHOCUTENLHOCTU OHO UCKPUBNEHO.
KBaHTOBble hM3UKM yMaloT, 4T Ha O4YeHb Manbix Maclutabax npo-
CTPaHCTBO NpeAcTaBAAeT CoO0N HeyTo Bpo/e KBAaHTOBOM NeHbl, N0
Bonblen yacTm Abip. A ropsdMe CTOPOHHUKM WHTepnpeTauuu
KBAHTOBOW HeonpeAeneHHOCT B paMKax “MHOrMx mupos” nona-
raloT, 4TO Halla BCeneHHan — NUllb 0fHa 13 6eCKOHeYHOro MHOro"
06pasna CoCyLecTBYIOUIMX BCENEHHbIX 1 YTO Mbl 3aHMMaeM nMUJE’
TOHYANWMIA CNON OBLINPHON MynbTUBCENeHHOM. Ecan yw 3apasblV
CMbICA MOXET MOABOAUTL HAC B TaKWUX Belyax, To He npuseseT MV
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Mnepcdepa nepecekaer CneicnaHguio.

OH K oWK6Ke B OTHOLWEHUWN Pa3MEPHOCTM NPOCTPAHCTBA AW Bpe-
meHu?

Y Kanyupl 66in0 npoctoe o6bAcHEHWE AOMNONHUTENBHOTO U3Me-
peHUs, KOTOpoe B ero Teopuu NPUNUCHIBANOCH NPOCTPaHCTBY—Bpe-
meHU. TpaaMLUMOHHbIE Pa3MepPHOCTU BbITAHYTbI BAOAL MPAMBIX An-
HUM, LOCTATOYHO ANMHHBIX, YTOBbI UX MOXHO Obino HabnoaaTtb, —
Ha CaMOM fiene AVHOW B MUANUAPAbI CBETOBLIX neT. HoBoe n3me-
peHue, npeanoxeHHoe Kanyuen, ycTpoOeHO COBCEM NO-ApYromy:
OHO CKPYYEHO B ManeHbKYI0 OKPYKHOCTb Pa3MepOM MHOTO MeHbLUe
atoma. CeeTtoBbie BONHbI, NoaobHO pAabu Ha Boge, moryT Beratb
BAONb TAKOW OKPYXKHOCTU, MOTOMY YTO OHU TOXE ManeHbKu1e, MHOTo
MeHblUe aToMa, HO MaTepus He B COCTOAHWUM NPOABUTaTbCA B 3TOM
HanpaeneH1u, NOTOMY YTO TaM HET ANsA Hee MecTa.

JT0 He TaKas Y raynas uges. ECim nocMoTpeTb Ha BOAAHO
WnaHr usganexa, oH Gyaer BbIrNAAETb KaK NUHUA, T. e. ByaeT Ka-
3arbCA 0AHOMepHbIM. Ho npu Gankaiiiuem pacCMOTPeHUU CTaHo-
BUTCA ACHO, YTO WNAHT B JENCTBUTENLHOCTU TPEXMEPeH U umeet
ManeHbKne Kpyrble CeYeHus.

JTa CKpbITas CTPYKTypa HOBOTO M3MepPeHNA 06BACHAET Koe-4To
W3 TOro, YTO MOXCHO Habntoaatb ¢ 6ONLILIOTO PACCTOAHUA, @ UMeH-
HO TO, KaK LWNaHry yaaetca noaasaTtb Body. [l 3T0ro ceveHus
AOMKHbI BbITb COOTBETCTBYIOWEN HOPMBI, C NONOCTLIO NOCePeAnHe.
Tenepb npeacTasum cebe, 4To TONWMHA WNAHTa MEHbLUe, YeM pas3-
Mep atoma. Ytobbl 3aMeTUTb AONONHUTENbHbIE Pa3mMepHOCTH, B
3Tom cnyyae notpebosanock O6bl Pa3rAAbIBaTL WAAHT HEObbIYaii-
HO CKpYNyne3Ho. TaKoW HeBEPOATHO TOHKWIA WAAHT He cMor 6bl Mo-
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C BaneKoro paccTosHWA (KaK NoKa3aHo CBEPXY) WAAHT BbIFNSAUT OAHOMEPHbIM,
Mpu 6nvmaiuem paccmoTpeHuu (BHU3Y) OH 06HAPYKMBAET ABA AONONHNUTENbHbIX
u3MepeHus.

JaBaTb BOfY, HO [JOCTAaTOYHO ManeHbKue 06bLEKTHI BCE ¥e CMOru
6bl N0 HeMy NyTeLIeCcTBOBATb.

Takum obpa3om, yaaercs 3aMeTUTb BAUAHNE LOMNONHUTENbHbIX
“3mMepeHuit, He Habnogas NPU 3TOM UX CaMmX. ITO O3HAYaer, yTo
CKpbITble pa3mMepHOCTM MPOCTPaHCTBa—BpPEMEHM NpeacTaBnaioT
Co60ii NONHOCTLIO Hay4YHOE NPesNoNnoKeHNe: UX NPUCYTCTBUE MOX-
HO B NpUHLMNE NPOBepUTb, NYCTb TONBKO UCCNEeays pe3ynbraT ux
BNAVAHUA, @ He HenoCpefCTBEHHO BOCMPUHUMAA KX OpraHamu
4yBCTB. BONBIIMHCTBO NPOBEPOK B HayKe OCHOBAHbI HA U3Yy4YeHUu
BAMAHUA — eCAn 6bl Mbl MOTIM HENOCPEACTBEHHO BUAETb MPUUMHDI
KaKoro-nubo ABNEHWs, Ham He TpeBoBanucb 6bl HU Teopus, HU
3KCNepuUMeHT. Hanpumep, HUKTO HUKOFLA He BUAEN 3neKTpomar-
HWUTHoro nons. To, YTo yaaeTCA YBUAETb, — 3TO UCKPbI U OTKNOHE-
HUe CTpPenKu Komnaca K cesepy, oTkyaa (ecau HabnioaeHus Bbinoa-
HAIOT yueHble) flenaertcs BbIBOJ O TOM, YTO 3@ 3TO OTBETCTBEHHO He-
KOTOpOe none.

Teopus Kanyusl npuobpena onpefeneHHyl nonynspHOCTb,
NOTOMY YTO OHa OCTaBanacb eAMHCTBEHHOW U3BECTHON naeein, Noa-
AEepXUBaIOLWen HafexXay Ha cylwecTBoBaHWe obbeguHeHHoW Teo-
puu nons. B 1926 rogy apyroi matematuk, Ockap KnaitH, ycoBep-
weHcTsoBan Teopuio Kanyubl, Npeanonoxme, 4To KBaHTOBas mexa
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HUKA, BO3MOXHO, B COCTOAHWUM 0BBACHUTL, NOYeMY NATOe u3mepe-
HUE CKPYYMBaeTCA B HEYTO CTONb ManeHbKoe. B AeicTBuTeNbHOCTH
ero pasmep AoMKeH UMeTb NOPAAOK BennUMHbI, BAU3KUIA K nocTo-
AHHON [naHKa, — fOMKEH UMETb NOPAACK “NNAHKOBCKON ANUHLI”
1073 metpos?.

Teopus Kanyubi—KnariHa, KaK ee ctanu Ha3blBaTb, NpuBnexana
(hV31KOB B Te4eHMe HeKOTOPOro BpemeHu. Ho HeBO3MOXKHOCTb He-
noCpeacTBeHHO ybeanTbCs B NPUCYTCTBAM LONONHUTENBHOTO U3Me-
peHuUs oTpasnana um BClo pagocTb. Mo onpegeneHuto Teopus Ka-
nyubl—KnaiHa Haxoaunach B COrnacym co BCEMU U3BECTHbIMU fiB-
NeHWAMM B rpaBuUTaLnM 1 3neKkTpomarHetnsme?. Ee HEBO3MOXHO
OblN0 OTBEPTHYTL HA OCHOBE CTAHAAPTHBIX IKCNepUMeHTOB. Ho OHa
HUYero Ha camom fiene 1 He fobaBnsana — He npeacKkasbiBana Hu-
4ero TaKoro, 4Yto MOXHO 6bino 66l NpoBepuTb. OT ToW e npobne-
Mbl CTPaAaloT MHOTMe NOMbITKM 06BEeANHUTD CyLLecTByloLMe 3aKo-
Hbl. Bce TO, 4TO B HUX MOXHO NPOBEPUTDL, YXe U3BECTHO, @ HOBOE
npoBepKe He noanewut. llepBoHavYanbHbIM 3HTY3MA3M notwen Ha
cnaa.

PokoBoit yaap no teopun Kanyubli—KnaitHa — He B OTHOLWeEHUU
ee BEPHOCTU, @ B OTHOWEHWUW TOro, CTOMT X TPaTUTbL Ha Hee Aparo-
LeHHOe Bpemsa UCCNefoBaHUn — 6bin HaHeCceH OWeNOMASAIOW MM
pocTom ropasfo 6onee npuBneKaTenbHOM TeOpUn, B KOTOPOI MOXK-
HO 6bino AenaTb HOBble NpeACKasaHus U 3KCMePUMEHTANbHO WX

MocTosHHas MnaHKa v Tak Ha3blBaemas NNaHKOBCKAA A/IMHA U3MEPAIOTCA B pa3nUUHbIX
eAnHULax, a NOTOMY UX HeNb3s HENOCPEACTBEHHO CpaBHMBaTh. (MocTosHHas MnaHKa
u3mepsetcs B K / ¢, @ NNaHKOBCKas ANWHA, KaK M Nonaraetcs ANUHE, B METpax.)
MnaHKoBCKan ANuHa, OAHaKo, “copepxut” B cebe NOCTOAHHYIO MnaHKa: oHa nocTpoe-
Ha 13 yHAAMEHTaNbHbIX (PU3NYECKUX KOHCTAHT (Camoi NOCTOAHHOM MnaHKa, a Takke
CKOPOCTM CBETa M rPaBUTALUOHHON NOCTOAHHOM) TakKum 06pa3om, 4ToGbI noaydmnnack
UMEHHO ANMHa. M3BEeCTHbIE YNCNEHHbIE 3HAYEHWUA PYHAAMEHTaNbHbIX KOHCTAHT U Aal0T
3HayeHMne 10735 M. “ManocTb” 3Toi BENUYMHbI ONPEAENAETCA B TOM YUCE U MANOCTLIO
nocrosHHow Nnaxka. (Mpumey. nepes.)

Ecnun He cuntath 0CNOXHEHWIA € TO NocneaHewn, NATHaALATON, KOMNOHEHTOMN, 0CTaB-
Weics HeyyteHHOM (CM. €Tp. 351). Ee Hekyaa 6bino npuctpounTts. (ipumey. nepes.)
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nposepATb. 370 6Gbina KBaHTOBaA TeOpWA, NepeXusaBsllas Torgg
nopy CBOeN LBeTyL el MONOAOCTU.

K 60-m rofam ABaguatoro BeKa, Of4HaK0, KBAHTOBAA MeXaHWKa Ha-
yana c6aBnaTb 060poThI. [lepBOHaYanbHbIN NpoOrpecc ycrynun mec-
TO ry6OKMM NapafoKcam 1 HeoBbACHUMbIM HabnAeHUAM. Yenex
KBAQHTOBOW TEOPWUM He MOANENAN COMHEHMWIO, U Ha 3TON OCHOBe
BCKOpe BO3HWKNA “CTaHAapTHas mogens” hyHAaMEHTaNbHbIX Yac-
TMU. Ho cTaHoBUNOCH BCE TPYAHEE HAWTU HOBbIE BOMPOCHI, HA KOTO-
pbie Obin Obl XOTb KaKOW-HWUOYAL WaHC Nony4uThb oteer. Mo-HacTos-
LiemMy HOBble Uaeu TPYAHO BbIN0 NPOBEPUTDL; Te UAeN, KOTOpble f0-
NyCKanu NpoBepKy, ObIN NUWb Pa3BUTUEM YIE CYLLECTBYIOWMX.

M3 BCeX 3TUX UCCNeaoBaHWUA BO3HUK OAUH BeCbMa M3ALLHbIN
OCHOBOMONAralWMn NPUHLKUN: KAOYEBYK PONb B OTHOWEHWUM
CTPYKTYpb! Marepuy Ha OYeHb Manbix MacluTabax urpaer cummer-
pus. Ho BaxHble cummeTpun GyHAAMEHTANbHBIX YacTUL, — 3TO HY
06bl4Hble ABUMEHWA IBKAMAOBA NPOCTpaHcTea 6e3 gedopmalui,
HU fade nopeHuesbl npeobpasoBaHUA PeNATUBUCTCKOrO MpPoCT-
paHcTBa—BpemeHu. OHU BKNIOYAKOT B cebA KannbpoBOYHbIE CUM-
MeTpUn 1 cynepcummeTpun. Kpome Toro, UMEIOTCA U Apyrne BUAbI
cummeTpum (BnonHe B fyxe Tex, 4to u3ydan lanya), pencreyowie
nepectaHOBKamu Ha AUCKPETHOM MHOXeCTBE 0OBHEKTOB.

Kakum 06pa3om MoryT cylecTBOBaTh pasinyHble TUMbl CUMMe-
Tpuin?

CummeTpun Bceraa obpasytot rpynny?, Ho MeeTca MHOro pas-
NUYHBIX CNOCOBOB, KOTOPLIMU rpynna MOXeT AeicTBoBatb. OHa
MOXET [e/iCTBOBaTb NapannefibHbiMi NepeHocamu Unu spatieHu-
AIMU, NepecTaHOBKaMM KOMMNOHEHT 1A e obpalleHnem Hanpas-
neHua spemeHun. PusnMKa 4acTvy nNpvBena K OTKPLITUIO HOBOMO

1 HayKa He cTouT Ha mecTe. ECTb — 1 MCNOMb3YIOTCA — TaKKe CUMMETpuK ¢ Bonee xuTpov
anre6paunyeckon ctpyktypoit. (lipumey. nepes.)
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cnocoba, Kakum MOryT AeiCTBOBaTb CUMMETPUM, Ha3BaHHble Ka-
NUubpoBoYHbIMU. BbibpaHHOe Ha3BaHue — ucTOpUYecKas ciydait-
HOCTb (Niyyle 6bino Gbl Ha3bIBaTb UX NOKANbHLIMU CUMMETPUAMMK).

NpeacrasbTe cebe, Y4TO Bbl OTNPABUAUCL B APYTYI0 CTpaHy —
Ha3oBem ee [lynankatua, — U Tam Bam NoHagobunuck aexbru. Ba-
noToi B lynnunkaruu aBnfeTcsa ndyHHUHN, @ 0OMeHHbIN Kypc — ABa
ndyHHUHra 3a gonnap. CHavyana 310 Bac cnerka cmyllaert, HO no-
TOM Bbl 0OpalliaeTe BHUMaHWe, YTO UMEETCA OYeHb MPOCTOE U oYe-
BWAHOE NPaBWNO ANA NepeBoaa BCEX TPaH3aKUuin U3 A0N1apos B
nyHHUHIU: B NYHHWHIax BCe CTOUT POBHO B ABa pasa bonblue,
yeMm Bbl Obl 3annarvunu B gonnapax.

TyT pencTByeT HeKUn BUL CUMMETPUU. “3aKOHbI” AeHEMHbIX
TpaH3aKUuid OCTalTCA HEeU3MEHHbIMU, €Cu YyABOWUTb BCE YuCna.
Mpu 3TOM, 4TOGLI KOMMEHCMPOBATL YMCNEHHOE YABOEHWE, Bam
NPUXOAUTLCA NNATUTL B NPYHHUHTAX, @ He B Aonnapax. 3ta “vHBea-
PUAHTHOCTL OTHOCWTENIbHO MOHETapHOro macwraba” npepcrasns-
€T co60it rnobanbHy CMMMEeTPUIO NpaBui, AEeNCTBYIOWMX ANA ae-
HEMHbIX TpaH3aKuui. Ecnu Besge npousBecTy OAHO U TO e u3me-
HeHue, TO NpaBuna OCTAHYTCA UHBAPUAHTHBIMMU,

Tak, a, [onycTum, NPAMO Yepes rpaHuly, B cocearei Tpunau-
KaTuu, MecTHOV BantoTon ABAAETCA Oyan, npuyem ux AaloT Tpu 3a
nonnap. Korga Bbl oTipaBuTeck B TpUnAMKaTMio, COOTBETCTBYIOLAnA
CUMMETPUA NOTpebyeT YMHOXEHNA BCEX CYyMM Ha TpU. HO 3aKOHBbI
KOMMEPLMUM NO-NPEXHEMY OCTAIOTCA UHBaPUAHTHbBIMU,

Takum o6pa3om, nepeq Hamu “cummeTpun”, KoTopas U3MeHA-
ercA B 3aBUCMMOCTM OT mecTa. B [lynankatum Hapo yMHOMaThb Ha
ABa, B Tpunaukatum — Ha Tpu. CKopee BCero, Bbl He YAUBUTECH,
Korpa, npuexas B KBMHTannuKatuio, y3Haerte, 4To Tam foanap Ha-
[0 YMHOMaTb Ha NATb. Bce 3T onepauuy cMMMeTpUmn MOXHO npu-
MeHATbL OAHOBPEMEHHO, HO KaXAan NpuUrofHa ToNbKO B COOTBETCT-
BylolLlelt cTpaHe. 3aKOHbl KOMMEPLUM OCTAKTCA MHBAapPUaHTHbIMK,
Haf0 TONLKO UHTEPAPETUPOBATbL YMCNa B COOTBETCTBUM C MECTHON
BanoTon.
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370 NOoKanbHoe MaclwTabHoe NpeobpasoBaHune AeHeXHbIX One-
pauuin aBnseTca KanubpoBOYHOW CUMMETPUe 3aKOHOB KOMMep-
L. B npuHLYMne 06MeHHbIN Kypc MOT Bbl ObiTb PasnnyHbIM B Kax-
AOW TOYKE NPOCTPAHCTBA U BPEMEHU, A 3aKOHbI BCE PaBHO OCTaBa-
ANUCb Obl UHBAPUAHTHBIMU — NPU YCNOBUM, YTO BCE TPAH3AKLUNN UH-
TEPNPETUPYIOTCA B TEPMMHAX NOKaNbHOIO 3HavyeHua “BanioTHOro
nonsa”.

KBaHTOBas 3NeKTpoANHaMUKa coeanHAeT B cebe cneuunanbHyto Teo-
PV OTHOCUTENLHOCTY U TEOPUID 3NneKTpomarHetusma. OHa aBunacs,
nepsbiM PU3nYeckum obbeanHeHem nocne Makcsenna, U 0CHOBa-
Ha OHa Ha KanMBPOBOYHO CUMMETPUM 3NEKTPOMArHUTHOrO Nons’,
Kak mbl BUAENU, TEOPUA 3NeKTPOMarHeTma cumMmMeTpuyHa or-
HOCWUTENbHO rpynnbl JlopeHua — rpynnbl Npeobpa3oBaHuii cnewu-
anbHOW TEOPUM OTHOCUTENILHOCTU. ITa rpynna CoCToMT U3 rnobans-
HbIX CUMMETPUI NPOCTPAHCTBa—BPEMEHHU, TO eCTb ee Npeobpaso-
BaHWA HaJo NPUMEHATL OAHOBPEMEHHO KO BCE BCENEHHOM, YTOObI
COXpaHuTb ypaBHeHus Makceenna B HeusmeHHocTU. OaHako Mak-
CBEN/OB 3NeKTpoMarHeTnam obnanaer Take KannbpoBOYHOM CUM-
MeTpUen, KoTopas Urpaet KNKYeByto POJib B KBAHTOBOW 31€KTPOAK-
Hamu1Ke. JTa CUMMETPUA 3aKNo4aeTcs B U3MeHeHUN asbl cBeTa.
BcAkaa BonHa COCTOMT K3 perynsipHbiX BCnaeckos. MaKcu-
ManbHbI pasmep BCniecKa — 370 amnauTyaa BOAHbI. MOMeEHT
BpeMEHU, B KOTOPbIA BONHA NonajaeT B 3TOT MaKCUMyM, Ha3biBa-

1 KBaHTOBaA 3NeKTPOAMHAMMKE, KaK BUAHO yXe U3 Ha3BaHWA, COeAnHAET B cebe naeto
0 KBAHTOBAHUMW 1 3N1EKTPOANHAMKKY. [P0 TEOPUI0 OTHOCUTENBHOCTY OHa HUYero HOBO-
ro He roBOPUT, NOCKONbKY “OTHOCUTENLHOCTL” YIKE BCTPOGHA BHYTPb MAKCBENIOBCKOM
(T. e. HEKBAHTOBOW, KNACCUYECKOW) INEKTPOAUHAMUKMA UMEHHO B BUAE CUMMETPUM OT-
HOCUTENbHO rpynnbl JlopeHwua, 0 KOTOpOi rOBOPUTCA B creaylouem ab3aue. B knaccu-
YeCKOW 3NEeKTPOAVHAMUKE umeloTcs 1 JlopeHuesa, 1 KannbpoBoyHas cummeTpun. 3a-
[ia4a KBAHTOBOI 3NEKTPOAUHAMUKMA, NTOBTOPUMCA, COCTOANA B NEPEHECEHWUM onucaHns
3NeKTpoMarHeTuama (C coxpaHeHMem AaHHbIX CUMMETPUN) B KBaHTOBYIO obnactb.
(Npumey. nepes.)
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etcAa da3oii BonHbl; hasa roBOPUT Ham O TOM, KOTAQ v rae AocTura-
I0TCA NUKOBbIE 3HA4YeHUA. YTO BaXHO, 3T0 He abcontoTHasn asa Ka-
KOW-N160 BOMHLI, @ pa3HOCTb (ha3 Mexay ABYMA OTAENbHbLIMU BOA-
Hamu. Hanpumep, ecnu pasHocTb a3 asyx (B oCTanbHOM ToMaeCT-
BEHHbIX) BONH COCTABNAET NONOBUHY NepuoAa (BpemMeHu memay
MaKCcMManbHbIMK BblCOTaMK), TO oaHa BonHa OyaeT nonagate B
MaKCUMyMbl KaK pa3 “He B HOry” C ApYroi, TaK 4TO MUKW OAHOW
COBMaAyYT CO BNagnHamu Apyrow.

Koraa Bbl uaeTe no yauvue, Bawa ieBas HOra Ha noanepuoaa oT-
craer no ¢hase ot npaBoit Hory. Koraa cnoH uaeT no yavue, ero Ho-
M ofHa 3a ApYrov KacawTca 3emnu B ¢aszax, paBHbIX O, i% %
NONMHOrO NepuoAa; CHavyana nesas 3afHAf, NOTOM neBas nepeg-
HAA, NOTOM Npasas 3a4HAA W 3aTem NpaBan nepefHan. CtouT 3ame-
TUTb, 4TO, Ha4YaB CYNUTATb OT O C KAKOW-HWUOYAb APYrOW HOU, Mbl NO-
nyynnu 6bl HEKOTOPLIE APYrve YUCaa, HO COOTBETCTBYIOLLNE PA3HO-
cmu a3 Bce paBHO COCTaBnAnu Gbl Te e 0, i% " % Takum 06-
pa3om, oTHocUTenbHas (pasa KOPPEKTHO onpeaeneHa u gusmnyec-
KW OCMbICNIEHHa.

PaccmoTpum cBeTOBOW ny4, NPOXOAALMIA Yepe3 HeKOoTopyio
CNOXHYI0 CUCTEMY NH3 U 3epKan. NoseaeHne nyda OKasbiBaeTCA
He 3aBuUcALLMM OT obLieit dasbl. U3meHeHne da3bl IKBUBANEHTHO
Manon BpeMeHHON 3afepKe B HAONIOABHUAX, UK, YTO TO Xe ca-
Moe, HEeKOTOPOii NepecTaHOBKe Yacos Habnwaarens.

Ha reomeTpuio cuctemsl MAW NyTb CBETA 3TO He BauAeT. [lawe
eCv ABe CBETOBbIe BO/IHBI NePeCceKalTca, HUYTO He MeHseTca —

ekt hasosoro casuUra BosHbI.
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npw ycnosuu, 4to casbl 06enx BONH CABUrAKOTCA Ha OAHY U TY Xe
BENNYUHY.

311 casurun has Ao cux nop npeacrasnany cobom rnobansHyio
cummeTpuio. Ho eciv BHE3eMHOI 3KcnepuMeHTaTop rae-Hubyas s
ranaktuke AHApOMefa U3MEHUT a3y CBeTa B OHOM 13 CBOUX IKC-
nepuMeHTOB, TO B 3eMHOW nabopartopuu He nocneayeT HUKaKoro
addekra. Takum o6pasom, a3y cBeTa MOXHO U3MEHATb NPOU3-
BO/bHbIM 06pPa30M B Ka/0M 1JaHHOM MeCTe NMPOCTPaHCTBA U BPe-
MeHW, U 3aKOHbl (DU3UKU AOMKHbI OCTaBaTbCA WHBAPUAHTHLIMK,
BO3MOMHOCTb NPOU3BONLHOIO U3MeHeHMA a3kl B KamaoW ToYkKe
npocrpaHcrea—Bpemenu 6e3 rnobanbHoro Tpe6oBaHus, 4To6bI tha-
3a 6bina NOBCIOAY OANHAKOBA, NpeacTaBaser cob6oin KanMbpoBoy-
HYI0 CUMMETPUIO ypaBHeHuit MaKkceenna, 1 3Ta CUMMETPUA CoxXpa-
HAETCA B KBAHTOBOM BapuaHTe 3TUX ypaBHEHUA — KBAHTOBOW 3NeK-
TpoavHamuke?,

®a30Bbii CABUT HA MNOAHbIA Nepunog KonebaHui ecTb TO Xe ca-
moe, 4T oTcyTCTBUE (ha3oBoro CABUra, a OTCIoAa Cneayert, Y4To pac-
cmarpusaemoe abCTpaKTHO M3MeHeHue asbl ABNAETCA Bpalle-
Huem. Takum o6pa3om, OTHOCALLAACA ClOAA rpynna CUMMeTpUn —
KanubposBoyYHas rpynna — ecTb rpynna BpalueHUn ABYMEPHOro
npocrpaHcrea SO(2). OaHako Gu3nKku No6GAT, YTOOLI KBAHTOBbIE
KOOPAWHaTHble Npeobpa3oBaHuA ObIIN Y HUX “YHUTAPHBIMK, T. €.
onpepenannch He AeACTBUTENbHBIMU YNCIAMU, @ KOMNIEKCHbIMU.
K cyacTbio, SO(2) umeer v Apyroe BONOLLEHNE — B BUAE YHUTAP-

1 CepbesHas nyTaHuua. Npu kanubpoBoUHbiX NpeobpasoBanunx hasa cBeToBON (3neKT-
POMarH1THOM) BONHBI 0OCmMaemcs HeumeHHol, dasosbie Npeo6pa3oBaHus B 3NeKTPO-
AVNHAMMKe OTHOCATCA HE K CBETY, a K M0N0, ONUCHIBAIOWEMY YACTULbI, KOTOPble U3ayya-
10T ¥ NOrNowWaT CBET (HanpuUMep, 3NEKTPOHbI U NO3UTPOHBI). VIMelowwyocs B 3TOM no-
ne “casy” pogHuT ¢ hasoin 3NEKTPOMArHUTHON BO/HbI AULWb Ha3BaHWe. CMbICA e Ka-
NM6POBOYHON MHBAPUAHTHOCTU COCTOMT B TOM, YTO €CAM B KAXAO/M TOUKE NPOCTPaHCT-
Ba NPOM3BONbHBLIM 06Pa30M U3MEHUTL (hasy 3NeKTPOH—NO3UTPOHHOrO Noas, To Haw-
AETCA KoMneHcupyloujee npeobpasosarue 3NEKTPOMarHuTHoro nons. (3tor dakt He
MOXET, KPOMEe TOro, CNeAoBaTb U3 apryMeHTOB, HEOXMAAGHHO NPUBAEKAWMX K pac-
CMoTpeHuio ranaktuky AHgpomesa.) (fMpumey. nepes.)
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HoW rpynnbl U(1), npeacraensiolein coboi rpynny BpaileHui B
KOMMNJIEKCHOW MAOCKOCTH.

HopoTko roBops, KBaHTOBas 3NeKTPOAMHAMUKA 0bnagaer Ka-
nmbposoyHoin U(1)-cummerpueit.

KanubposouHble CUMMETPUM OKa3anuChb KAOYOM K ABYM Clie-
AyolunM obbeanHeHnaM B Bu3nKe — 3nexkTpocnaboit Teopun un
KBAHTOBOW XpomoauHamuke®. B3sTbie BMecTe, OHM COCTABAAKT
CranpapTHylo Mogenb — Ha faHHbIA MOMEHT 06LLENPUHATYIO Teo-
puio Bcex (yHAaMeHTanbHbIX Yactuu. Mpexae Yyem Mbl YBUAUM,
KaK B Heil 0OCTOAT Aena, Hafo TOYHO OOBACHUTL, YTO e UMEHHO
o0b6beanHaeTCA: He Teopun, a CUfbI.

CoBpemeHHas hu3nKa BbifenseT YeTbipe PasfnyHbIX BUAE CUN
B NPUpOAe — rpaBuTaLnio, INEKTPOMarHeTusm, cnabble apepHbie
CWNbl U CUNbHbIE AAEPHble CUbl. Bce OHM 06n1aaaloT oyeHb pas-
NVYHBIMU XapaKTepUCTUKaMWU: OHW AEeNCTBYIOT Ha PasHbIX MacluTa-
6ax NPOCTPaHCTBa U BPEMEHU, HEKOTOPbIE U3 HUX 3aCTaBAAIOT Yac-
TULbI NPUTArMBATLCA, HEKOTOPble — OTTAaNKMBATLCA, HEKOTOpble —
Aenartb v TO 1 Apyroe B 3aBUCUMOCTU OT YacTul, U, HAKOHeL,, HEKO-
TOpble — fenatb U TO U Apyroe B 3aBUCMMOCTU OT TOFO, Ha KaKoM
paccToAHMM ApYr OT ApYyra YacTulbl HAXOAATCA.

Ha nepBbin B3rNaA Kaxpaas cuia Mano HanOMUHAaeT OCTaNlb-
Hble. Ho B rny6uHe nog NnoBEpPXHOCTbIO BELLE UMEIOTCA YKa3aHus,
YTO 3TU PasNnYnUA Ha CAMOM AeNe He TaK BENUKU, KaK KaxeTca. Pu-
3UKM CMOTAN MONYYUTL CBUAETENLCTBA MMYyBOKOro eavHCTBa, nop-
CKa3blBaloLLEero, 4To BCE YETbipe CUAbl UMetT 0bLiee 06bACHEHME.

Cneacteua rpasutauuu mbl ollyliaem Ha cebe NOCTOAHHO.
Korga mbl poHAem Tapenky U oHa pa3busaetcsa 06 Non B KyxHe, Mbl
Habnopaem, Kak rpaBuTalyua TAHET ee N0 HaNPaBiEHNIO K LLeHTPY
3emnu, a non BCTaeT y Hee Ha nyTu. MopocATa Ha ABeple Xono-
AvnbHUKa (y Hac 4oMa, No KpaiiHei mepe, 3T0 UMEHHO NOPOCATA)

KBaHToBas XxpoMoguHamuKa cama no cebe He ABNAETCA KaKoi-MM6Bo 06beaUHEHHON
Teopuen. OHa ONUCLIBAET CUAbHBIE B3aumoaeicTaus. (lTpumey. nepes.)
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Aepwarcsa Tam 61arofapa MarHUTHOM Cune, OTHOCUTENBHO KOTOPO
MaKcBenn ycTtaHoBU, Y4TO OHa €CTb BCEro N1Lb OAUH acneKT 06b-
eAVHEHHOW 3M1eKTPOMarHnTHoW cunbl. Ee aneKTpuyeckoe nposs-
nexnune obecneynsaer paboty xonoaunbHuKka. MeHee 04eBUAHbIM
o6pa3om, pa3buBLIAACA TapeKa TaKKe AeMOHCTPUPYET NPposB/e-
HUA 3M1EKTPOMArHUTHOM CU/bl, MOTOMY YTO MMEHHO OHa B OCHOB-
HOM [e/CTBYET B XMMUYECKUX CBA3AX, YAEPKVNBAIOLMX BMECTE Ky-
CKv Matepum. Koraa HanpseHue B Tapenke CTaHOBUTCA HAaCTONb-
KO BEJINKO, YTO 3MIEKTPOMArHuTHas cuna bonblue He MOXeT yaep-
XUBaTb MOEKYNbl BMECTe, Tapenka bbercs.

[lBe ocTasLimecs cunsl, AeCTBYIOLIVE HA YPOBHE aTOMHOrO fAa-
pa, NPOABNAIOTCA HE TaK HENOCPEACTBEHHO; HO 6e3 HUX He Bbino
6bi BOOOLLE HUKAKOW marepuu, NOTomy 4To Gnarogapa UM artoMmbl
npeacTaBAAoT cobon eanHoe enoel, OHM — NpuynHa, No Koto-
POV TapenKku, NOpPoCcATa, XONOAUAbHUK, MON U KyXHA CyLLECTBYIOT.

Cunbl Apyrvx TMNOB MoK 6bl B NPUHLMNE NOPOAUTL BCENEHHYIO
WNHOTO TUNA, M Ham O TaKNX BO3MOXHOCTAX He U3BECTHO NPAKTUYECKM
Huyero. Hepeako yTeepwaaetcs, 4to 6e3 HalWux KOHKPETHbIX CuA
¥U3Hb 6bina 6bl HEBO3MOXHA, YTO KaK Obl AOKAa3bIBAET, YTO Hallla BCe-
NeHHas Ha yAVNBNEHWE XOPOLUO NOAOrHAHa K TOMY, YTOObl U3Hb B Hel
Ob112 BO3MOMHA. ITOT HEBEPHbIN apryMeHT — KONOCCallbHOE npeyse-
NNYeHune, OCHOBAHHOE Ha onpeaeneHHOM B3MAAE Ha TO, YTO COCTas-
nAET MU3Hb. YXu3Hb, nofobHas Halwewn, Obina 661 HEBO3MOXHA, HO
BEPXOM CaMOHAAEAHHOCTY 6biN0 Bbl CYMTaTb, YTO KU3Hb HALLEro Th-
na — 370 eINHCTBEHHO BO3MOMHbIV BUJ CIOMHOW OpraHv3auum, KoTo-
pbiiA Mor 6bl CyLleCTBOBaTb. Slornyeckas olwmbKa CoCTOUT 3aech B CMe-

1 Bce e amomesr npegcTaBnfior coboii eguHoe Luenoe 6narogapsa 3nekmpomazHumMHoOMy
NPUTAKEHNIO MEXAY 3NEKTPOHAMM Y HAXOAAWMMMCA B AAPE NPOTOHaMM. ATOMHbIe A0-
pa CyuwecTyioT — ABAAIOTCA CTABUAbHBIMU MW KBA3UCTaBUNbHBIMU 06Pa30BaHUAMU —
6naropaps CusbHbIM B3aUMOAGACTBUAM MEAY NPOTOHaMU U HeUTpOHamu. fleneHne
AAEP BbICBOOOXAAET YACTb IHEPIUN CUNbHBIX B3aUMOAEIICTBUIA, KOTOpbIe B CNy4ae pe-
anu3aunm LeNHo peaKLuy MeIoT B Ka4ecTBe JOBONBHO HENOCPedCmBeHHbIX NPOAB-
nenwit atomuyto 6om6y u Conxue. (Mpumey. nepes.)
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LLIEHWM JOCTATOYHbIX YCNOBUIA ANs XU3HU (Te aCNeKTbl Hallel BceneH-
HOA, OT KOTOPOA 3aBUCUT ¥U3Hb Hallero TMNa) C HEOBXOAUMbIMM.

MepBoii U3 yeTbipex bbina Hay4Ho chopmynMpoBaHa cuna rpa-
sutauuu. CornacHo HblOTOHY, 31O ApuTArMBatoWan cuna: nobsle
[B€ 4acCTuUubl BO BCENEHHOW, YTBEPMAAN OH, NPUTATMBAIOT Apyr
Jpyra rpaButauMoHHo. [paBuTaLMoHHas cuna — JanbHOLENCTBYI0-
Lan: OHa cnajaet ¢ paccToAHMEM JOCTAaTOYHO MeaeHHO. C apyroii
CTOPOHbI, FPaBUTaLMOHHAA CU@ HAMHOrO cnabee OCTaNbHbIX TPex:
MaNioCeHbKUIN MarHUTUK MOXET KPenKo yAepXuBaTb NMOPOCEHKa
Ha XONOANNbHUKE, HECMOTPSA Ha TO YTO BCA 3emAA NbiTaeTca npuTa-
HYTb ero K cebe 3a cyeT rpaBUTaUMOHHON CUNbI.

Cnepyowmm no ovyepeaun cpeau hyHaameHTanbHbiX cun Gbin
' 0CO3HaH 3NEeKTPOMArHeT3m, 3a CYeT KOTOPOTO YacTULbl MOFYT UK
npuTArMBaTh, WK OTTANKWUBATL APYr Apyra. TOoT uau MHOM cny4an
peanusyeTca B 3aBUCUMOCTU OT TOFO, UMEIOT X YaCTULbI 3N1IeKTpU-
yeckue 3apafbl OAHOTO 3HaKa U OAHY U Ty e MarHuTHyI0 nonsp-
HOCTb. Ecnv aa, To cuna okasbiBaeTcs OTTankuBaloLen; ecim Het —
nputarusalowen. W ata cuna Takke AanbHoaencTeyiowas,

flapa B atome COCTaBfeHbl U3 MEHbLIWX YacTUL, — NPOTOHOB U
HENTPOHOB. HENTPOHbI, KaK MOXHO 3aKNI0UYUTL YIKE U3 UX Ha3Ba-
HUS, HE HECYT 3NEKTPUYECKOro 3apsAja, HO BCe NPOTOHbI UMEIDT Mo-
NOMUTENbHBIA 3apAf. INEKTPOMArHUTHOE OTTaNKUBAHWE MEWAY
npoToHamu Ao/MKHO Obl BbI3BaTb pacnag agpa. Yto we yaepxusa-
€T AAPO B BUAE OAHOro uenoro? lpasutauus cauwKom cnaba —
BCMOMHUWTE O NOPOCATAX Ha XonoauabHUKe. [JonkHa cyllecTBoBaTb
HeKan apyras cuia — KOTopylo GU3MKKU Ha3Banu CUiibHbIM afep-
HbIM B3aMMOAENCTBUEM.

Ho ecnu cunbHOe B3anMOAENCTBME MOMET NPEOA0NeTh INEKT-
puYecKoe OTTanK1BaH1e, TO NOYEMY e BCe MPOTOHbI BO BCENEH-
HOWM He CAMNAUCL B OAHO FMraHTCKoe atomHoe AApo? [leno B ToM,
4TO BAWAHME CULHOTO B3aUMO/ENCTBUA BbICTPO cnajgaeT ¢ paccro-
AHMEM, KaK TONbKO paccrosHue npesbiwaer pasmep aapa. Utak,
CUNbHOE B3aUMOJEeNCTBUE ABNAETCA KOPOTKOAENCTBYIOLINM,
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CunbHOE B3aMMOAENCTBUE HE OObACHAET ABNeHue paaunoax-
TUBHOIO pacnana, Koraa atombl OnpefeNeHHbIX 3N1eMeHTOB “Bbi-
NAeBbIBAIOT” YaCTULbI U U3NYYEHNe, NpeBpaLlascb Npu 3TOM B ato-
Mbl ApYrUX 3NeMeHTOB. YpaH, Hanpumep, ABAAETCA PafnoaKTua-
HbIM 1 B KOHLLe KOHL,OB NpeBpalyaeTcs B CBUHeL,. Takum o6pasom,
AOMKHA CylLLLeCcTBOBaTb elle OfHa cybatomHas cuna. Eio okasbisa-
etca cnaboe B3aMMopeiicTBUE; OHO Aaxe elle 6onee KOPOTKOAEN-
cTBylOUlEE, YEM CUbHOE B3aWMOAENCTBIUE: OHO [eCTBYET TONbKO
Ha PacCTOAHMAX B OfIHY THICAYHYIO Pa3mepa npoToHa®,

Ousnka 6bina HeMsmepumo npolle, Koraa eAvHCTBEHHbIMU
“KMpNUYMKamn” MaTepun CHATANUCb NPOTOHLI, HEMTPOHbLI U 3MeK-
TPOHBI. TV “3neMeHTapHble YacTULbl” COCTaBAANN aTOMbI, KOTOPbIE,
KaK CTano AiCHO, Ha Camom fAefe MOTyT pacnajarbCa, XOTA Camo Ha-
3BaHue o3HavaeT “Hepenumblin”. B paHHen mogenu Hunbca bopa
aToOM NpPeACTaBNANCA KaK TecHoe cobpaHue NPOTOHOB U HETPOHOB,
BOKPYI KOTOPbIX Bpallan1ce ropasgo 6onee nerkue, yaaneHHble ot
HUX 31eKTPOHbI. MPOTOH HeceT BVMKCMPOBAHHBIA NONOXUTENbHbIN
3NEKTPUYECKUI 3apAf, INEKTPOH HeceT TO e KoAMYeCTBO oTpuLa-
TeNbHOrO 3apAfa, @ HeNTPOH INEKTPUYECKN HeNTpaneH.

Mo3aHee, N0 Mepe pPasBUTUA KBAHTOBOW Teopuu, 3ToT 06pas B
Ayxe NPeACTaBNEHW O CONHEYHO cuCTeme ycTynun mecto bonee
XUTPOMY YCTPOMCTBY. INEKTPOHBI He BPaLLaloTCA BOKPYT AAPa B Ka-
YecTBe YETKO onpefeNeHHbIX YacTul, HO HeKOTOpbiM 06pa3om pas-
Ma3saHbl BOKpYr Aapa B BuAe 06N1aKoB AOBOMbHO 3aMbiCOBATbIX
topm. IT1 obnaka nyylwe BCEro UHTEPMNPETUPYITCA KaKk obnaka
BepoATHOCTU?. ECIM CMOTPeTb Ha 37eKTPOH, TO BEPOATHee BCero

1 Okono 10~18 M, 4T NpUMEpPHO B 1000 pa3 MeHblUe AUaMeTpa amomHo20 Adpa. [ins
“UCTOPUM CUMMETPUN” MOMET NOKA3aTLCA MHTEPECHBIM, YTO NPY AAEPHBIX NpeBpalle-
HUAX, 0BYCNOBEHHbIX CNabbiM B3aNMOAEACTBUEM, HAPYWAEMCS 3ePKA/IbHAA CUMME-
mpus — CUMMETPUA MeXay npasbiM 1 nesbiM. (ITpumey. nepes.)

2 Cama vpges 0 “pa3Mas’aHHOCTM” 3MIEKTPOHA — 3TO YMEe MHTEpNpetayus HeKoToporo
KBaHTOBO-MEXaHNYECKOrO (haKTa, MMEeIOU|Ero OTHOLIEHNE K BEPOATHOCTU. A He Hao60-
por. (lpumevy. nepes.)
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HaNTW ero Tam, rae NNOTHOCTb 06N1aKOB MaKcMManbHa, 1 Haobopor,
OH ByaeT pexe BCTpeyaTbca B obnacrax, rae 06nako “paspemeHo”.

®usnkn n3obpenu HoBble CNOCObbLI 13ydaTb CTPYKTYpY atoma,
“pa3bupasn” ero Ha 4acTu U uccneays BHYTPEHHIOW CTPYKTYPY 3TUX
yacreii'. OCHOBHO/I MeTOA, KOTOPbIM A0 CWUX MOP MPOZOMKAIOT
NoAb30BaThCA, COCTOMT B TOM, YTOObI yAapwUTL N0 aromMy Apyrum
aTOMOM MAK YacTULen ¥ NOCMOTPETb, YTO BbINETUT U3 06nacTu co-
ynapexus. NocteneHHO — 3Ta UCTOPUA CMLWKOM CNOXHAsA, YToObI
u3naratb ee NoApobHO — OBHAPYMMBANUCL BCE HOBbLIE U HOBbIE
yactuubl. 310 6bINO HEWTPUHO, KOTOpoe 06naaaeT CNOCOOHOCTLIO
NPOWTM MWINNOHLI KUIOMETPOB 4Yepe3 CBUHEl, He npeTepnes
CTONKHOBEHWA, B CUY YEro ero Henerko fleTekTuposars. [lanee,
370 ObIN NO3UTPOH, KOTOPbIN NOXOX Ha 3/IEKTPOH, HO HECET NpoTU-
BOMONOMHbINA 3NEKTPUYECKUIA 3apAA U KOTOPLIA 6bin NpeacKasaH
AVPAKOBCKON CUMMETPUEN MEXAY MaTepuent 1 aHTuMaTepuen.

Koraa uncno “anemeHTapHbIX” YyacTuy nepeBanunno 3a WecTb-
aecat, hU3UKK cTanu nckatb Gonee rmyborue kKnaccubuumpyoune
npuHumnbl. “Kupnuynkn” marepuMu okasanucb CAULWKOM MHOrO-
YUCNEHHbIMK, YTOObI ObITb PYHAAMEHTANIbHBIMU. YacTULA KaA0ro
TUNa xapaKTepu3yeTcsa pAAOM CBOUCTB: MaCCOM, 3apAAOM, TEM, YTO
HasbiBaeTcA “cnMHoM” u npeactasnfer coboi Hekoe nopobue
BpaLLEHUA BOKPYr HEKOTOPOM ocu (3a UcCKAoYeHnem Toro (hakTa,
YTO 3TO CTAPOMOAHOE npeacTaBneHve 1, yem 6bl CNH HU Bbif, OH
He CBOAUTCA K BpalleHuio)2. YacTuubl BpaLLaloTca He B NPOCTpaH-
cTBe (KaK 3To fienatoT 3eMAs UK KpYTALLMIACA BONYOK), @ B HEKOTO-
pbiX 6onee 3K30TUYECKMX U3MEPEHUSAX.

KaK 1 BCe B KBAHTOBOM Mupe, 60NbLIasA 4acTb 3TUX CBOWCTB Bbi-
payaeTcs LeNbiMi KpaTHbIMU 6a30BbIX, OYeHb ManeHbKUX KOMW-
4ecTB — KBAHTOB. Bce 3neKTpuyeckne 3apaasl BoipawaloTca KakK Le-

1 Peub 1pger rasHbiM 06pa3om 06 aToMHbIX A0pax, a He 0 camux atomax. (Mpumey. ne-

pes.)
2 310 06cywaanoch Ha ctp. 334. (Mpumey. nepes.)
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Nble KparHble 3apaaa NPoToHa. Bce cnuHbl CyTb Liesble KpaTHble Chu-
Ha 3neKkTpoHa. OTCYTCTBOBaANa ACHOCTb NO NOBOAY TOrO, KBAHTYeTCs
NN aHanorMyHbiM 06pas3om macca; Macchbl QyHAAMEHTaNbHbIX Yac-
TUL NPeACTaBNANN COBON MelwaHWHy, NNWEHHYI0 BCAKOW CTPYKTYPbI,

Ctanu nNposBAATLCA W HEKOTOpble 0OWMe CeMeliHble YepTl,
BaxHoe pasnuuve notpe6oBanoch NpoBECTU MEXAY Yactuluamu,
CMUH KOTOPbIX eCTb HEYETHOE KPATHOE CMMHA 3NEKTPOHA, W YacTu-
LLamu, CNMH KOTOPbIX — YeTHoe KpaTHoe. Mp1uYMHa COCTOMUT B CBON-
CTBaxX CUMMETPUU; CWHBI (KMUBYLLME B CBOUX IK3OTUYECKUX NPOCT-
paHcTBax) Benu cebs Mo-pasHOMy, eciv 3acTaBWUThb YacTuuy Bpa-
Warbcs B 06bIYHOM NpocTpaHcTee. HekoTopbiM 06pa3om, 3K30Tu-
YeCcKue CMMHOBbIE M NPO3anuyeckne NPOCTPAHCTBEHHbIE U3Mepe-
HWUSA OKa3annCb CBA3AHbI.

HeueTHble 4acTWUbl NonyYnnu HasBaHue (HEPMUOHOB, a YeT-
Hble' — 6030HOB, N0 MEHaM 1BYX FUFaHTOB (DM3MNKI YACTULL, IHPUKO
®epmu 1 CatbeHppaHata bose. Mo npuymHam, KoTopble Hekoraa npeg-
CTaBNANNC PA3YMHBIMU, CMIMH 3N1€KTPOHA ONpejeneH PaBHbIM 5 1 Ta-
KUM o6pa30M 6030HbI MMEIOT LieNoYMCNeHHble CtHb gquHue Kpar-

Hble 5 ABNAIOTCA LlenblMVl) a (bepMI/IOHbI — CMAHbI E % 2 UT. 4., aTak-

We npotusononoxHele um -1, -3,-22,

(DepMUOHBI NOAYMHAIOTCA NPUHLMNY 3anpeTa Maynu, KOTopbIi racuT,
41O B N106OIK 331aHHON KBAHTOBON CMCTEME /iBE Pa3yHble YaCTULb!
He MOTYT HaxOAUTLCA B OIHOM U TOM e COCTORHUU B OAVH U TOT e
MOMEHT BpeMeHU. 030HbI He NoAuMHATCA NpuHLMNY Maynu.

K epmM1OHaM OTHOCATCA BCE XOPOLIO 3HAKOMBIE YACTULbl —
(hepMIUOHaMU ABNRIOTCA MPOTOHBI, HEATPOHbI 11 31EKTPOHBI. Kpome
TOr0, K (hepMMOHaM OTHOCATCA 1 Gonee 3K30TUYECKME YacTULbI,

TaKne KaK MIOOH, Tay-nenToH, HHM6Aa, cnurma, KCn n omera, — UX

1 “HeyeTHble” — 4acTulbl CO CMMHOM, BbIPAXAIOWMMCA KaK HEYETHOE KpaTHoe CruHa
3/1EKTPOHA; “YeTHble” — CO CNUHOM, BbIPAXAIOWWUMCA KaK YETHOE KPaTHOE CMHA 3neK-
TpoHa. (fipumey. nepes.)

2 Yactb thpasbl Npo oTpuULaTebHble CNUHBI NyYLle BCErO NOAHOCTbIO NPOUrHOPUPOBaTD.
(Mpumey. nepes.)
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nmeHa npepctasnaioT coboit byksbl rpeyeckoro andasuta. dep-
MWOHEMU TaKe ABNAIOTCA TPU TUNA HEWTPUHO, CBA3AHHbIE C 3ne-
KTPOHaMW, MIOOHaMW 1 Tay-nenToHamu.

Y 6030HOB Honee 3arafoyHbie UMEHA, TAKUE KaK NOH, KaoH
1 3Ta.

Cneumanuctsl No U3MKe YacTvL 3HaNU, YTO BCE 3TU YacTULbl
CYLLECTBYIOT, M HAy4YUNNCb M3MepATb UX husnmyeckue cBONCTBa. 3a-
Aaya coctosna B TOM, YTOObI HANTU CMbIC B KaXyLeica MelwaHu-
He. [locTpoeHa v Hala BCeneHHas 13 4ero-To, YTo Cy4aiHo nog-
BEPHYNOCb NOA PyKy? Vv e umenca HeKMn CKpbITbIN NnaH?

Mtor nogo6HbIX pa3mblilineHWi COCTORN B TOM, YTO MHOTUE Ka-
3aBlWKMECS 31eMEeHTAPHbIMU YacTuLbl B [eACTBUTENbHOCTM OKasa-
NNCb cocTaBHbIMU. Bce oHUM nocTpoeHsl U3 keapkos. KBapku (cno-
BO, 3aMMCTBOBaHHOE 13 “TMommnHok no PuHHeraHy”?) oprannsosa-
Hbl B WECTb Pa3nMYHbIX apoMaToB, MONYYMBLIMX YCNOBHbLIE HAa3Ba-
HuA up, down, strange (cTpaHHbIit), charm (ouyaposaHHbiit), top u
bottom. Bce oHu — dhepmunoHbl co cnmHom § Y Kawpaoro umeetcs
CBOW aHTUKBApK.

EcTtb gBa cnocoba cknaabiBaTb KBapku Bmecte. OAnH — 370 UC-
nonb30BaTh TPU OOLIKHOBEHHBIX KBAPKA, 1 B TAKOM C/ly4ae nosyva-
eTca hepMuoH. MpoToH, Hanpumep, COCTONT U3 ABYX UP-KBAPKOB U1
oaHoro down-kBapKa, a HeUTpoH — 13 aByx down 1 ofHOro up.
HeobblyHas 4acTmMuya, Ha3BaHHAs OMEra-mMWHyC, COCTaBieHa U3
Tpex CTpaHHbIX KBapKoB. BTopoit cnocob cocTouT B ToM, 4TobbI UC-
nonb30BaTh KBApK M KaKoM-HUOYAb aHTUKBAPK, YTO B pe3ynbrarte
Aaet 6030H. OHU He aHHUTUAMPYIOT APYr C APYrOM, NMOTOMY YTO
AZEPHbIE CUNbI YAEPKNBAIOT UX Ha PaCcCTORHWN APYr OT ApyraZ.

WudposaHHbIN poman Qweiimca woitca. (Mpumey. nepes.)

MNopapasymeBaercs, YTo KBapKU y4acTBYIOT B CUAbHOM B3auMoAeicTauu. MpuyuHa xe,
N0 KOTOPO# KBAPK W aHTUKBAPK He aHHUTUAUPYIOT, COCTOUT BOBCE He B 3TOM, @ NPOCTO
B TOM, 4YTO CKNAALIBAIOWMECS U3 HWUX YACTMLbI BKIOYAIOT KBAPKW U aHMUKBApKU Opy-
2020 apomama, KoTopble NPOCTO He ABAAIOTCA aHTUYacTULammu Apyr AN Apyra, a noto-
My 1 He aHHurunupyiot. (MTpumey. nepes.)
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Y1oObl BCE MONYYMNOCH NPABUIBHO C 3NEKTPUYECKUM 3aps-
[IOM, 3apAfibl KBApKOB He MOTyT 6biTh LenouncieHHbimu®. Y og-
HWX KBapKOB 3apAaf %, a Yy HEKOTOPbIX % KBapKu opraHnu3oBaHs,
B TPU pa3nunyHbiX “uBeTa”. Takum obpasom, Bcero nmeerca 18 Tu-
NoB KBAPKOB NAtOC ele 18 aHTUKBApKOB. AX Aa, ecTb KOe-yTo
elwe. Hago fo6aBUTL HEKOTOPOE KONMYECTBO YacTul, “nepeHocs-
Wux” cMnbHble AaepHble B3anMoencTsus, KOTopble yaepxusa-
toT KBapku Bmecte. [onydatowancs Teopus obnasaer Hemanon
matemaTtyecKon 3NeraHTHOCTbIO, HECMOTPA Ha HeKoTopoe pas-
MHOMXEHMe Yyncna vyacTul, U U3BECTHA KaK KBAHTOBAas Xpomoau-
HamuKa.

KBaHTOBas Teopus 06bACHAET Bce hM3nYeckue Cunbl B TEpMU-
Hax obmeHa 4actuuamu. ogoOHO TOMY KaK TEHHMCHBLIA MAYMK
yAepKMBaET BMecTe ABYX UrPOKOB HA NPOTMBOMONOMHbLIX CTOPO-
Hax KopTa, MOKa NPOJOMKAETCA Urpa, Tak 1 pasnuyHbie YacTuLbl
NepeHOCAT 3NeKTPOMArHUTHbIE, CUbHbIE U cnabble B3aVMOAENCT-
BWA. JNEKTPOMArHUTHOE B3auWMOAenCcTBME NepeHoCcAT (OTOHbI,
CunbHoe B3aMMopfenCTBME NEPEHOCAT FMOOHLI, a cnaboe — npo-
MEeXyYTOYHble BeKTOpHble 6030HbI. (He pyraiite meHs — He s 1300-
pen 3T Ha3BaHMA: Mo HGonbLeit YaCTU OHW BO3HUKAMN B pe3ynbrarte
NCTOPUYECKNX CnyyainHocTel.) HakoHel, WMPOKo pacnpocTpaHe-
HO NPEeANONOXeHWE, YTO FPABUTALMIO AOMKHbLI NEPEHOCUTL FMNOTe-
TUYECKMe YacTuLbl, Ha3BaHHbIe rpaBuToHamu. OGHAPYKUTL rpaBu-
TOH MNOKa He yaanocso.

KpynHomacwTabHbli 3cheKT BCeX 3TUX YacTUL-NepeHOCHUHOB
COCTOUT B TOM, 4TO BCENEHHan 3anonHeHa “nonamu”2. lpasutaum-
OHHble B3aMMOAENCTBMA CO3[AIOT rpaBUTaLMOHHOE Mone, INEKT-
pPOMarHuUTHble — 371eKTPOMArHUTHoe none, a fiBe AfepHble Cunbl,

1 T. e. uensiMu KpaTHbIMU 3apAAA 3NEKTPOHa (MK, YTO TO e C TOYHOCTbIO A0 3HaKa, Npo-
ToHa). (Mpumey. nepes.)

2 flcHo, yto BceneHHan mowerT 6biTb “3anonHeHa” Auwb danbHOdeldcmsylowUMU NONAMK,
T. €. TeMU, Y KOTOPbIX 60nblwoit (“BGeckoHeuHbIin”) paguyc aencteua. (Mpumey. nepes.)
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B3ATble BMeCTe, CO34al0T HeYTo, Ha3BaHHoe nonem AHra—Munnca
no umeHam usnkos YK3HbHUH AHra u Pobepta Munnca.

OcHOBHble xapaKTepucTUKK GyHAAMEHTaNbHbBIX B3anMogencr-
BUA MOXHO NOALITOXWTL B HEKOTOPOM nofobun dusnveckoro
npenckypaxTa.

0y paamauml'

HanpsweHHoCTb 6 X 10739, paauyc aeiictBus 6ecKoHeyeH, nepe-
HOCUTCA rpaBuUTOHaMK (He HabnoAaNnCb, HO JOMKHLI UMETb Mac-
Cy 0 1 cnuH 2), obpa3syeT rpaBuUTaLoHHOE none.
3neKTpomarHeTusm

HanpsameHHOCTb 1072, paguyc AeiCTBUA GeCKOHeuYeH, nepeHo-
cvtes hoToHamu (Macca o, CrvH 1), 06pasyeT 3neKTPOMArHUTHoe
none.

CunbHoe B3aumopencTene

HanpsmeHHOCTb 1, PaaMyC [eACTBUA 10> MeTpoB, NepeHoCuTCa
rM0OHaMu (macca o, CnuH 1), 06pasyer OaHy U3 KOMMOHEHT Nons
Anra—Mwunnca.

Cna6oe B3aumopgeiictemne

HanpsameHHoCTb 10'6, paguyc Aeinctsusl 10~ METpoB, NepeHo-
CUTCA BeKTOpHbIMK 6030Hamu (Gonbluas macca, cnuH 1), o6pasy-
eT Apyryto KOMNOHeHTy nons Axra—Munnca.

-18

Y Bac MOXeT CNOXMUTLCA BnevatieHne, Yto 36 GyHaaMeHTaNbHbIX
4acTuL| Aa elle MIOOHBI B accopTumenTe?, — He caniukom Gonbiuoe
ynyylleHne No CPaBHEHUIO C WeCTbIOAECATLIO Unu Gonee yactmua-
mu. OgHaKo KBapKy 06pa3yroT CeMERCTBO C OYeHb CTPOTOM CTPYK-
TYpOW 1 OrpoMHON cummeTpuen. Bce oHM npeactaBnsioT coboi
Bapuauuio Ha ofiHy 1 Ty Xe TeMmy, B OTIWYMe OT AUKOrO 3BepUHLA
yactuy, € KoTopbiMK (DM3MKam NPUXOAWUNOCH UMETb Aeno A0 OT-
KPbITUS KBApPKOB.

JNEKTPOH, MIOOH U1 Tay-NenToH, a TaKKe 3NeKTpoHHoe (“06bluHoe”) HeATPUHO, MIOOH-
HOE HEMTPUHO W Tay-HENTPUHO He CKNAAbIBAIOTCA U3 KBapKoB. (fTpumey. nepes.)
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OnucaHune dyHAaMEHTaNbHbIX YacTUL B TEPMUHAX KBAPKOB y
FMI0OHOB U3BeCTHO Kak CTaHaapTHas Mopenb®. OHa UcKnoYUTeNp-
HO XOPOLLO COMNACYETCA C IKCNEPUMEHTANbHBIMU AaHHBIMU. HeKo-
TOpble U3 MAcC HEKOTOPbIX YaCTUL, NPUWNOCH YCTAHOBUTL TaKum
obpasom, ytobbl JOOUTLCS cornacua ¢ HabnAeHNAMMU, HO Noche
3TOro BCe [pyre Maccbl B TOYHOCTW NOMAAAIOT Kyaa Hajo. 3aech
HET 3aMKHYTOrO I0rMYECKOro Kpyra.

KBapKku cBsizaHbl APYr C APYFOM O4€Hb KPemnKo, 1 HEBO3MOMXHO
yBUAETb U30MPOBAHHbIA KBapK. Bce, YTo yaaetca Habnoaats, 3to
KOMOVHALMK U3 IBOEK M TPOEK KBApKOB. Tem He meHee M3MKa yac-
TUL Hawna Henpsmble NOATBEPHAEHUS CYLLeCTBOBAHWUS KBApHKOB.
OHM He ABNAIOTCA BCErO UL HYMEPONOTNYECKUMU U3bICKAHUAMU B
300napKe yactul,. M ans Tex, KTo BEpUT, YT BceNeHHas B OCHOBE CBO-
eil NpeKpacHa, CBOMCTBA CUMMETPUN KBAPKOB NOATBEPHAAIOT 3TO.

CornacHo KBaHTOBOW XpOMOAMHAMUKeE, NPOTOH COCTAaBNEH U3
Tpex KBapKoB — ABYX Up 1 ogHoro down. Eciu B3ATb KBapKW U3
NpoTOHa, NnepetacoBarb KX, a NOTOM MONOKUTL 06paTHO, TO BCe
PaBHO NONYYUTCA NPOTOH. TakUM 06pa3om, 3aKOHbI Anst NPOTOHOB
AOMKHbI 6bITb CAMMETPUYHBI OTHOCUTENLHO NEpPeCcTaHOBOK COCTaB-
NAWMX UX KBAPKOB. bonee MHTEPECHO TO, YTO 3TU 3aKOHbI TaKke
OKa3blBaKTCA CUMMETPUYHBIMU OTHOCWUTENBHO WM3MEHEHWs Tuna
KBapKa. MoXHo 6b1no 6bl, CKaXXeM, NpeBpaTUTb Up-KBapK B down-
KBapK, 1 3aKOHbl paboTanu 6bl no-npexHemy?,

1 OnucaHue B TepMUHAX KBAPKOB M rI0OHOB (OHO OTHOCKTCA K YacTULaMm, y4acTByloL UM
B CUNIbHOM B3aMMOAEMCTBUM) M3BECTHO KaK KBAHTOBAA XpOMOAMHaMUKA. CTaHpapTHas
Mopenb NOMUMO KBAHTOBOI XPOMOAUHAMUKM ONUPAETCA U Ha ApYyrve naeu, rmasHas
13 KOTOPbIX — CNOHMaHHOe HapyweHue cummempuu. None, KOTOPOE AONKHO y4acTBoO-
BaTb B 3TOM NpoLecce — TaK HasblBaemoe none Xurrca, — BO3MOXHO, byaeT o6Hapy-
HeHo Ha Bonblwom agpoHHOM Konnaiaepe K TOMy BPEMEHH, Kak 31a kHura fo6epertca
Ao uutarens. (Mpumey. nepes.)

2 KoHeuHo, B 3aBUCMMOCTY OT TOFO, 4TO NOHUMAETCA NopJ 3aKoHamu. Hanpumep, 3nexT
pUYeCKU 3apaja Up-KBapKa paseH 2/3, a down-KBapka — —1/3. JNeKTpOMarHuTHoe
B3auMoAeiicTBUe 3aBeaomo He byaet “paboTatb no-npexHemy” nocne 3ameHbl OAHOM
Ha apyroi. (Mpumey. nepes.)
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OTciopa cnepyeT, YTO HacToALW AN rpynna CUMMETPUMN ABNAETCA
3AeCb He NPOCTO FPYNMoN M3 WeCT NepecTaHOBOK TPeX KBApPKOB,
a TeCHO CBA3aHHOM C Hel HenpepbIBHO rpynnoit SU(3) — oaHoit
13 npocTbix rpynn B cnucke Kunnunra. Mpeobpasosanua ns SU(3)
OCTaB/AKT ypaBHEHUA ANs 3aKOHOB NPWPOAbI HEU3MEHHbBIMU, HO
OHUW MOTYT U3MEHUTb pelleHns 3TUX ypasHeHui. Micnonbays SU(3),
MOXHO, Hanpumep, “noBepHyTL” NPOTOH B HEWTPOH. BCe, UTo HyxX-
HO cpenatb, — 3TO NepeBepHyTb BCE COCTaBNAIOUME €r0 KBApPKU
BBEPX HOramu, TaK, 4tobbl Asa up v oanH down cranv asyms down
¥ oaHUM up. Mup depmuoroB umeet SU(3) cummetpuio, Kotopas
AeACTBYeT, MeHAA OANH (hepPMUOH Ha ApYroi.

Ewe aBe rpynnbl cummeTpun Aaiot Bkaag 8 CraHaapTHyio Mo-
penb. KanubpoBoyHble CMMMETPUK CNabbix B3auMOAENCTBUIA, 06-
pasyiowue rpynny SU(2), MoryT 3aMmeHnTb 31eKTPOH Ha HeATPUHO.
Mpynna SU(2) — euwe oaHa u3 cnucka Kunnuura. Y gobpoe crapoe
3NIEKTPOMArHUTHoE none umeet cummeTpuio U(1) — He nopeHuesy
CUMMETPUIO ypaBHeHuii Makceenna, a kKannbposouHyio (T. e. no-
KanbHYI0) CUMMETPUIO U3MeHeHUi dasbl. 3Ta rpynna oTCyTCTBYeT B
cnvcke Kunnukra notomy, yto 31o He SU(1), Ho MOpanbHO OHa Tam
NPUCYTCTBYET, MOCKONbKY ABNAETCA OYeHb ONV3KUM POACTBEHHMU-
Kom®,

dnektpocnabas Teopus CoOeAMHMNA INEKTPOMArHeTU3M U cna-
6oe B3aumopeiictBue nytem obbeaMHeHUs MX KanubpOBOYHLIX
rpynn. CraHpaaptHas Mogenb Takke BKNo4aeT B cebs CunbHble
B3aUMOJENCTBUSA, ABNAACL ANHOW Teopuen Ana Bcex pyHaameH-
TanbHbIX YacTu,. [lenaet oHa 310 BecbMa NpAMOAVHENRHO: OHa Npo-
CTO COeaMHAET BCe TPU KanubpOBOYHbIE FpyNMbl BMECTE, B rpynny
SU@) x SU(2) x U(1). ITa KOHCTPYKUUA NpOCTa U HEeNocpeACTBEeH-
Ha, HO He 0c060 M3ALWHA, U UMEHHO n3-3a Hee CTaHaapTHas Mo-

Tpynna SU(1) cocrout u3 eduHcmseHHo20 3nemeHTa — eAuHULbLl — U NO3TOMY COBep-
LWeHHO He uHTepecHa. Mpynna e U(1) copepmut 6eckoHeyHo MHO20 3nemeHToB (npas-
A3, 3aKOH YMHOXEHWA B Hell KOMMYTaTUBEH, YTO W €CTb NPUYMHA ee OTCYTCTBUA B K-
cke npoctbix rpynn fiv). (fMpumey. nepes.)
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A€Nb HaNOMMUHAET COOPYXeHWe, NOCTPOEHHOE U3 XeBaTebHOW pe-
3UHKN 1 KyCKa BeYeBKM.

Mpeanonoxum, y Bac ectb May ans ronbda, nyrosmuya 1 3y6o-
ynctka. May ansa ronbda numeet cepuyeckyio cummerpuio SO(3),
NyroB1La MMEEeT CUMMETPUIO OKPYKHOCTM SO(2), a 3y6oYmnCTKa 06-
nagaert, CKaXeMm, NpocTo oTpaxarenbHon cummetpueit O(1). Mox-
HO NN HAaNTU HeKOTOopbli 06beAnHeHHbI 06beKT, obnaaallui
BCeMM 3TUMMN TPEeMs TUNamu CUMMETPUiA? Jla, MOXHO — NpPOCTO fo-
NOXuTe BCE TPU B ByMaHbIi naKeT. Tenepb Bbl MOXETE NPUMEHSATD
SO(3) K copepXMMOMy NnaKeTa 3a CHeT BpalleHUa msda 4is ronp-
ta, SO(2) 3a cyeT BpalweHus nyrosuusl, a O(1) — 3a cyet nepeso-
paynBaHusa 3y604ncTHu. [pynna CUMMETPUK COAEPHMUMOro NaxeTa
ectb SO(3) x SO(2) x 0(1). CraHaapTHas Mogenb CoeAnHAET CUM-
METPUMN TaKUM Xe 06pa3om, TONLKO BMECTO BpallleHWin oHa wuc-
nonb3yeT “yHUTapHble Npeobpa3oBaHWs” U3 KBAHTOBOW MeXaHu-
Ku. Y cTpapaeT oT Toro e HeAoCTaTka: oHa NPOoCTO CBanuBaeT pas-
NUYHBIE CUCTEMBI B Kydy U KOMBUHMWPYET UX CUMMETPUU OYEBUA-
HbIM 1 JOBONIbHO TPUBMANBHBIM CNOCO6OM.

fopasao 6onee UHTEpPECHbIV CNoco6 KOMBUHUpPOBaAHUA Tpex
rpynn CUMMETPUA MOXET COCTOATb B NOCTPOEHUU Yero-To, YTo
COAEPMUT Te e 06beKTbl, HO 6onee M3ALHBIM CNOCOBOM, Yem
npocto B bymaxHom nakete. MoxeT ObiTb, Y Bac NOAYYMTCA
ypaBHOBECUTb 3y6OUNCTHY Ha maye ansa ronbda, a Ha KoHueE ee
NPUKpenuThL NyroBuly. inu y Bac Moxet ObiTb Lenas cucrema 3y-
6oumncTok, nogobHan cnuuam Koneca; yCTaHOBMTE NYrosuuy Ha
BTYNIKY U KpyTUTe Koneco Ha Msdve ana ronbda. Ecnm Bbl xopo-
WEeHbKO UCXMTPUTECH, ObITb MOXET, NOCTPOEHHbIN 06beKT OyaeT
obnagatb OrpomMHo CUMMeTpuen, ckawem, rpynnoi K(g). (Ta-
KoV rpynnbl HeT. Al npuayman ee ans atoro o6cywaeHus.) Mpynnsl
cummetpun SO(3), SO(2) n O(1) no otaenbHOCTM MOFIM Gbl NPY
Be3eHun oKasartbca noarpynnamu B K(9). 31o 6bin 661 kyaa 60-
nee sneyamnaowmin cnocob o6beaANHUTL MAY ANA ronbga, Nyro-
BULY 1 3yBOYNCTKY.
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®un3nKn ncnbITbiBaOT HeYTo NogobHoe no nosoay CtaHaapT-
Hot Moaenu, 1 um Obl xoTenocs, Ytobbl K(9) 6bina 4yem-To U3 cnu-
cKa KunnuHra unu Bpojae Toro, notomy 4yto KMnnuHrosbl rpynoi
ABNAOTCA (DYHAAMEHTANbHBIMWU COCTABHBIMW HacTAMU CUMMeET-
pun. Y BOT husnkm nsobpenu uenviit pag reopuit Benukoro O6b-
eaunHenus, unu TBO, oCcHOBaHHBIX Ha rpynnax, nofobHbix SU(s),
0(10) # KnunnuHrosoi TamHCTBEHHON WUCKAKYUTENBHON rpynne
Eg¢. TBO, no Bugmmoctu, cTpajanu ot TOro e HefoCTaTKa, 4To U
Teopus Kanyubl—-KnaHa, — OT OTCYTCTBMS JONyCKaOWMX Npo-
BEPKy NpeAcKasaHuin. Ho 3atem nosaBUAMCL NO-HACTOAWEMY WH-
TepecHble npeackasaHua. OHU onpefeneHHO 6GbiNM HOBBIMU —
HacCTONbKO, YTO BEPOATHOCTL TOTO, YTO OHU OKAMXYTCA UCTUHHBIMY,
Kasanacb HeBblCOKOW, OJHAKO OHM JONyCKanu NpoBepky. Bce
TBO npepacKa3biBaloT, YTO NPOTOH MOXHO “NOBEPHYTL” B 3neK-
TPOH UK HENTPUHO. TaknM 06pa3oM, NPOTOHbI OKA3bIBAKOTCA He-
yCTONYUBBIMU, U Yepe3 AnuTenbHoe BpeMsa BCA matepus BO BCe-
NeHHOWN JoMKHA pacnacTbCs, NpeBpaTUBWUCL B U3yyeHue. Bol-
YyuCAeHUA NOKa3blBAlOT, YTO CPeAHee BpPeMA XW3HW NPOTOHA
AOMKHO BbiTh 0KoNo 1029 nert, yto HamHoro Gonblue Bo3pacTa
BceneHHoW. Ho oTaenbHble MPOTOHBI MOTYT CMOHTAHHO pacna-
AaTbCA HAMHOTo bbiCcTpee, U eCnu NPOTOHOB AOCTATOYHO MHOTO,
TO MOXHO 3aceyb pacnaa.

Bonblias yucrepHa ¢ BOAOKR coaeput bonee yem focraroy-
HO NMPOTOHOB ANA TOTO, YTOObLI KAXAbIA rof HECKONbKO U3 HUX
pacnapanock. K KoHuy 80-x rofgos ABaALAaTOro BEKa NPOBOANANCH
WecTb IKCNEPUMEHTOB € Lenbio 3aduKcupoBaTth pacnag npoTo-
Ha. Camasn 6onbluas U3 UMCTEpPH Copepiana Gonee 3000 TOHH
NCKNI0YNTENBHO YMCTON BOAbI. PacnagoB npotoHa 3aduKcnpo-
BaTb He yfanocb. Hn opgHoro. Yto o3Havaert, 4To cpefHee Bpems
HW3HUM COCTABNAET NO KpaiiHeit mepe 1032 net. MpoOTOHBI KUBYT
no KpanHen mepe B TbiCAYY pa3 AoNblie, YeM 3TO NpeacKasblBa-
0T TBO. TBO Hy HMKaAK He MOryT 3aCTaBWUTb NPOTOH pa3BainTbCA
Ha yactu. OrnagbiBasch Ha3agd, cieayeT Npu3Hatb, 4yto ecnu bl
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pacnaj npoToHa Gbin 3aMKCUMPOBaAH, 3TO BbI3BaNO Obl HEKOTO-
pylo HeNOBKOCTb, NOTOMY 4TO B TBO OTCYTCTBYET KOE-4TO OYeHp
BaX(Hoe — rpasuTayus.

Niobas Teopusa Bcero npu3aHa 06BbACHUTL, NOYEMY UMEIOTCH Ye-
Thipe yHAAMEHTaNbHbIE CUJIbI U NOYEMY OHU APUHANN TOT CTPaH-
HbI BUA, KAKOW MMEIOT CerofiHaA. 3T0 A0 U3BECTHOWN CTENEHU NOXo-
e Ha NONbITKN HAUTU haMuNbHOE CXOACTBO MEXAY CNOHOM, BOM-
6atom?, nebegem 1 Komapom.

Bbino 661 HAMHOTO Nlerye OpraHN30BaTh YETbIPE CUAbI, €CN b
yAanoCb NoKasarb, YTO BCE OHU — Pa3NUYHbIE NPOABNEHNA OHOW
cunbl. B Gronorum Takoe yAanoch caenatb: BCe CNOHbI, BOMOAThI,
nebeau 1 Komapbl sBnAlOTCA npepctaButensmu [pesa Xusuu;
obbeauHsaet ux AHK, a otauyaer gpyr ot Apyra ANVHHbLIA UCTOpPK-
YecKuin pag uameHenun, npounsoweawnx 8 IHK. Bce yetBepo 380-
NIOUMOHMPOBANM War 3a Warom oT obuiero npeAxa, KOTOPbIA X
MUNNNapA AKX ABa MUANVAPAA NeT Ha3ag.

O6wmit npeaoK cNOHOB U BOMDBATOB XU No3aHee, Yem, CKa-
Kem, oblwmit npeflok cnoHoB 1 nebepeil. Tak YTo 3Ta AUBEpreH-
uus npeacraBsnset coboit Hanbonee HejaBHee BETBNEHUE APEBa,
HapWUCOBAHHOIO ANA 3TUX YeTbipex BMAOB. [lo Toro obwumi npe-
AOK CNOHOB M BOMOATOB OTAENNNCA OT HEKOTOPOTO NpefKa nebe-
Af. A elle paHee 0OWMIA NpefOK 3TUX TPEX BUAOB OTAENMNCA OT
npegKa Komapa.

MpoucxoxaeHne B1UAOB MOXHO TPAKTOBATb KaK HEKOe HapyLue-
HUe cummeTpuun. EauHbIN BUA Aasnaetca (NPUGAMKEHHO) CUMMET-
PUYHBIM OTHOCUTENBHO NIBOW NepecTaHOBKY BXOAALLMX B HEro op-
FaH13MOB; Kaxabli Bombar HamomuHaet nioboro apyroro. Koraa
MMEIOTCA fBa Pa3NNYHbIX BUAA — BOMOATbI U CNOHbI, MOXHO nepe-

1 Bombarbl — cemeiicTBO ABYPE3LOBbIX CYMUATbIX; 3TO POIOLLME HOPbI TPABOAAHDIE M-
BOTHble, BHELIHE HANOMUHAlOLWMe ManeHbKux measeaeil. (Tipumey. nepes.)
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CTaBATL BOMBATOB MeXAY COB0i, a C/IOHOB MeXay Cob0M, HO Henb-
31 3aMEHWUTbL CIOHA Ha BOMBaTa TaK, YTo6bl HUKTO 3TOFO HE 3ameTun.

®u3nKM Noxomum 06pa3om 06BACHAIOT eAUHCTBO, Nexallee B
oCHoBe YyeTbipex cun. Ponb [IHK, ogHako, 3aeck urpaet temnepary-
pa BCENEHHOW — ApYruMu CNOBaMU, ypOBEHb ee 3Heprun. Xots oc-
HOBOMONAraoLMe 3aKoHbl NPUPOALI OAHM U Te e BO BCE MOMEH-
Tbl BPEMEHUW, OHW NPUBOAAT K Pasnu4yHOMY NOBEAEHUIO NpU pas-
JINYHBIX 3HEPTUAX — TaK e KaK BOAA, COMACHO OfHUM U TeM Xe
3aKOHaM, ABNAETCSH TBEPAOW NPU HU3KUX TemnepaTypax, XUAKoM
Npv CpepHMX 1 ra3oobpasHoii Npu BbICOKMX. Npy 0YeHb BbICOKMX
TemnepaTypax MoNeKynbl BoAbl paspyluatotcs, U obpasyercs naas-
ma, CoctoAlan 13 otaenbHbix Yactuul, Mpu euwe Gonee BHICOKMX
Temnepartypax Ccamu 3TV 4acTuubl paspywatTtcs u obpasyior
KBAPK-INI0OOHHYO NAasmy.

Koraa BceneHHas Bo3HMKNa B MOMeHT bonbworo B3pbiBa,
TpuHaguaTb MUNNMAPAOB NeT Ha3aj, oHa Gbina HEBEPOATHO ro-

Kak 4eTbipe B1Aa AMBEPTUPYIOT C TEYEHVUEM BPEMEHHN.

1 CocroAwas 3 MOHOB — aTOMOB, OT KOTOPbIX OTAENEHO HEKOTOPOE YACAO WX INEKTPO-
HOB — W CAMMX 3TUX 3EKTPOHOB N0 OTAeNbHOCTU. (Tpumey. nepes.)
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padeii. CHayana Bce YeTbipe CUMbl AENCTBOBANU B TOUHOCTU OAU-
HaKoBo. Ho No mepe Toro, Kak BCeNeHHan oCTbiBana, ee CUMMe-
TPUA Hapylwanacb, a CUNbl PaCWENNANUCh HA OTAENbHbIE, Ka-
Aas Co CBOMMMU OTNMYUTENbHLIMU CBOWCTBaMU. Ha AaHHbIA Mo-
MEHT Hala BCeNeHHasn C ee YeTbipbMA cunamu asnaetca bneg-
HOW KONWUeN TON U3ALLHON N3HAYaNbHOW — pPe3ynbTaToM TPexX Ha-
PYWEHUA CUMMETPUMU.



[NABA 14
[MonuTUYeCKUI XypHanucr

B WIOHe 1972 roAa Bo Bpems KamnaHuu no Bbibopam npesugex-
Ta CLA oxpaHHUK B YOTEpPremTCKOM KOMMNEKCE 3ameTun Ha
OAHOI U3 ABepeit CKOTY U 060pBan ero, peLunB, 4To, AOMKHO ObiTh,
ero cny4yanHo octaBuau pabouve. OaHAKO, KOTAA OH BepHyNCH,
CKOTY CHOBA OKa3sancs Ha mecte — UM Obin 3aKNEEeH A3bIYOK 3aM-
Ka. 3TO BbI3BaNO NOAO3PEHME, OXPAaHHWUK NO3BOHUN B NONULUIO, U
Ta apectoBana nATEPLIX YeNOBEK, NPOHUKIIMX B NomMelleHue Ha-
uMoHanbHoro Komuteta [lemokpatuyeckon naptuu. OKasanocs,
OHU CBA3aHbl CO WTaboM no nepeusbparuio npesuaeHTta HukcoHa.

3710 cobbiTMEe He OKa3ano GoNbLLWOro BAUAHUA HAa Camu BbibO-
pbl — HUKCOH Nobeaunn ¢ BHYLWUTENbHbIM NepeBecom. Ho nctopuio
He YAanoCh 3aMATb, U Lynanbiia YoTeprenTckoro Agena Havyanu no-
CTENEHHO NPOHUKaTb BCe rybxe v rnybxe B aamMuHUCTPaumio Hu-
KCOHa.

[lBa penoprepa u3 Washington Post, 506 Byasopg v Kapn
BepHcraitH, BuenMAnUCh B 370 Aeno Bynbaoxbei xBaTKon. ypHa-
NUCTBI NONYYANU CEKPETHYI0 MHDOPMALMIO OT OCBeAOMUTENSA, W3-
BECTHOTO Nog, ncesaoHUMom MMybokas Motka. HUKTO He 3Han, KTo
3TOT YeNOoBEK, OfHAKO BCE MOHUMANU, 4TO 3TO NUUO 3aHUMAET
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O4Y€eHb BbICOKUIA aAMUHUCTPATUBHBIA NOCT. B 2005 roay BbIACHY-
nocsb, yto Myboron Motkon Bbin Mapk ®ent, BTOPO YenoBek g
®epepanbHOM 610PO paccnefoBaHUM.

WUHdopmayms, bnaroaaps emy NpocounBLIAnCS B NPeECCY, Ume-
na 3dekr pazopsasLeiica 6ombsl. K anpento 1974 ropa Hukcony
NPUWAOCL OTNPABUTb B OTCTABKY fIBYX CBOWX BbICOKOMOCTAB/EH-
HbIX MOMOLYHUKOB. KaK BbIACHNNOCH, NPE3NAEHT YCTAHOBUN “HKyy-
KWU” B COBCTBEHHOM KabuHeTe, U UMENUCh NNEHKMU C 3anUCbI0 Ao-
BONbHO IENNKATHbIX Pa3roBopoB. [locne PUANYECKOTO CpaXeHus
3a JOCTYN K NNeHKaM B HEKOTOPbIX 3anncAX 0OHAPYKUANUCH Npobe-
Nbl, NO BCEN BEPOATHOCTU — Pe3ynbTaT LieneHanpaBneHHOro CTu-
paHus.

MonbiTHa CKPbITb TO 06CTOATENBCTBO, YTO MEMAY NPOHUKHOBe-
HUEM CO B3NOMOM U BenbiM [JoMOM cylecTByeT HeNoCcpeACTBEH-
Has CBA3b, BOCMPUHMMANACh NpaKTUYeCKU BCEMU KaK npecTyne-
Hue xyawee, yem cam B3noMm. [anata [peacraButenert Havana
hopmanbHbIA NPOLECC, KOTOPbIA MOT MPUBECTU K UMNUYMEHTY
npe3uaeHTa no 06BUHEHNIO B “TAMKUX NPECTYNNEHUAX 1 NPaBOHa-
pywenusx” nepeg CeHatom CLUA; B cnyyae yctaHOBNeHWA BUHbI
eMy rposuna otctaBka. Korpa MMNUUYMeEHT U OCYXAEHWE CTann He-
oTBpaTMbl, HUKCOH cam noaan B OTCTaBHY.

NpoTuBHUKOM HUKCOHa Ha Bbibopax Obin ceHatop [mopax
MakrosepH. O6baBnas B Coto Ponnc, wrar KOxHas [akora, o Bbl-
ABWXEHUU cBOeR KaHauaatypbl oT [emoKpaTtvyecKow naptuu,
MaKroBepH caenan HeCHONbKO NMPOPOYECKUX 3ameyaHuit: “Cero-
AHA HalWW rpamaaHe Bonee He YyBCTBYIOT, YTO OHU MOTYT CTPOUTL
COBCTBEHHYI0 U3Hb BO B3aMMOAEACTBUM CO CBOUMU COrpamaaHa-
Mu. MpomncxoanT 370 13-3a NOTePU AOBEPUA K NPABANBOCTU U 34Pa-
BOMY CMbICNY HaWux nuaepos. CaMbIM TAFOCTHbIM HOBbIM 060PO-
TOM B aMeprKaHCKOM NONUTUYECKOM CNoBape CTano BbipayeHue
“Kpu3nc foBepUA™, KOTOPLIN NPOABNAETCS B pa3pbiBe mexay py-
TOPWKOW U peanbHOCTbI0. [OBOPS OTKPOBEHHO, 3TO O3HAYaert, 4To
ntoay Gonblue He BEPAT B T0, YTO FOBOPAT UM UX NUAEPbI”.
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Cpeaun BTOpoCTeneHHbIX Guryp 8 KamnaHuu MakroeepHa 6bin
HaUYMHAIOLWMA NONUTUYECKWUIA WypHANUCT, Kapbepa KoToporo, Be-
pOATHO, nowna 6l BBEPX, oaepxu MakrosepH nobeay Ha Bbi6o-
pax. B Tom BapnaHTe uctopun nonutuka morna 6ul oboratutbes,
HO dyHAaMeHTanbHas U3MKa U NPOABUHYTAs matemaTuka cranu
Obl HamHoro BefiHee. B 2004 rogy — B TOI UCTOPUK, KOTOPas Ha Ca-
MOM fiene ocyLiecTBUAaCh — 3TOT YpHANUCT Gurypuposan B cnu-
CKe XypHana Time cpean COTHW camblx BAUATENBHbLIX NOAEN 3a
rod, HO Nonan oOH TyAa He B CBA3W C XMYPHANUCTUKON.

OH OKasancs B CNMCKe 3a CBOW HOBATOPCKUE BKNaAbl B matema-
TMYeckylo $usuKy. Ha ero cuety Hekotopble U3 Haubonee opuru-
HanbHbIX MaTemaTU4yecKux NOCTPOeHUA B MUPE, 3@ KOTOPbIE OH MO-
nyaun GUnAcoBCKyO meaanb — BbICWYIO Harpajy B MaTematyiKe,
CpaBHUMYIO N0 NPecTUKHOCTU ¢ HobeneBckon npemueit. OgHako
OH He matematuk. OH — oauH 13 Beayluux B Mupe dhu3nKoB-Teope-
TUKOB W HarpampaeH HauuoHanbHOW HAy4HOW MepAanbio, XOTA Mo
CBOEMy nepBOMY 06pa30BaHUI0 OH UCTOPUK. A KPOME TOro, OH —
OAMH W3 rNaBHbIX NPONaraHANUCTOB (XOTA U He COBCEM OPUrUHANb-
HbI TBOPEL,) CaMbIX NepefoBbIX COBPEMEHHBIX ycunuii no obbeaw-
Henuto Bcer husnku. OH 3aHMMaeT AONKHOCTL Npodeccopa mare-
maTtuyecKon Gusnkn B MHCTUTYTE BbICWIMX UccneaoBaHuii B NMput-
CTOHe, rae Hexoraa pabotan JiHwWTelH, a 30BYT ero asapa ButreH.

Mopo6bHO HEMELKUM OTL{aM KBAHTOBOW TeOpPMU U B OTAUYME OT
HecyacTHoro [upaka, ButteH BbIpoC B MHTENneKTyanbHoW cpege.
Ero oteu Jlyn Butren — Tome ¢usnk, paboratowuin 8 obnactu o6b-
Lieil TeOpUM OTHOCUTENBLHOCTU U rPaBUTaLUKU. I4BapA POAUNCA B
Bantumope, wrar Mapunena, u Hayan obydeHne B yHUBEpCUTETE
BpaHaaiic. Nocne nepensbpanna HUKCOHa OH BepHYNCA K akage-
MUYECKOW HW3HU, 3alUTUB AuccepTaLlnio B NIPUHCTOHCHOM YHU-
BepcuteTe, 1 cTan pabotatb U NpenoAaBaTb B pa3nnyHbix amepu-
HaHCKUX yHUBepcuTeTax. B 1987 rogy ero npuHanu B UHCTUTYT BbiC-
W1X UCcnefoBaHNM, rae BCe aKagemnuyeckne JONKHOCTU — YUCTO
“ccneposartenscKue; TaM OH paboTaet U NoHbIHe.
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BuTTeH Hayan uccnenoBaHnA B KBAHTOBOW TEOPUU NoAs —
B o6nactu, npeacrasnaiolien coboi nepsbie NNOAbI YCUAUNA MO ¢o-
rNacoBaHWio KBAHTOBOW TEOPUN C TEOPUEN OTHOCUTENBHOCTHU. Pe.
NATUBUCTCKUE 3D DEKTLI ABMKEHWUA TamM YUUTLIBAIOTCS, HO TONbKO |
MNOCKOM NpoCTpaHCTBe—BpemeHu. (A rpaBuTal s, KoTopas Tpeby-
€T WCKPWUBNEHHOrO MPOCTPAHCTBA—BPEMEHU, HE pacCMaTtpuBaer-
cs.) B 1998 rogy B cBoeit rn66coBcKoN neKumu® Butren CKasan,
4TO KBAHTOBAA TeopYUs Nona “oxeartbiBaeT HONbLUIYIO YACTb TOTO, YTo
Ham M3BECTHO O 3aKOHAax PU3UKKM, 33 UCKNIOYEHWEM FpaBUTaLMY,
CeMUAEeCATUNETHAS UCTOPUA ee pa3BUTUA BKAtOYaeT B ceba MHoro
3HAYMMbIX Bex — OT Teopuu “aHTumarepun” fo Gonee TouHoro
onucanua atomoB u CraHaapTtHoi Mopenu ¢usnku vactuy”. On
OTMeTUN, 4To, pa3BuTas B bonblieit CBOeN YacTy GU3MKAMU, KBaH-
TOBasA TEOPUA NONA B 3HAYUTENLHON CTEMEHN NULIeHa MaTeMaTiye-
CKOW CTPOroCTu U No3ToMy He oKa3ana 6onblWoro BAUAHUA Ha Ma-
TeMaTUHy KaK TaKoBYIO.

Mopowno Bpems, npogonkan ButreH, ncnpasuts 31oT aedexT.
HecKonbKo BaXHbIX 0Bnacteit YUCTON MaTeMaTUKK, NO CyTU Aena,
ABNAOTCA KBAHTOBOW TEOPUEN Nons, HO B UHbIX oaexpaax. Cober-
BeHHbI BKNaa ButteHa — OTHPbLITUE M aHanU3 TOMONOrUYECKUX
KBAHTOBbIX TEOPUI NONA — AONYCKan NPAMYI0 UHTepnpeTauuio B
TEPMUHAX KOHUEMNUMiA, U300pETEHHbIX LENbIM PAAOM YMCTbIX Ma-
TEMATMKOB B paMKax BeCbMa pa3nuyHbix KOHTeKCTOB. Clofla OTHO-
CUTCA 3MUYeCKOe OTKPbITUE, CAeNaHHOe aHMWACKUM matemarn-
Kom CalimoHOM [JoHanACOHOM, YTO YeTbipeXmepHble NPOCTPAHCT:
Ba YHUKANbHbI B TOM OTHOLWEHWUMW, YTO AONYCKAIOT CyllecTBOBaHMe
MHOMUX pasnuuHbix “auddepeHunpyembix CTpYKTyp” — cuctem
HOOPAMHAT, B KOTOPbIX MOXHO CTPOWUTb AnddepeHLmansHoe Uc-
yucnenune. Cpean Apyrux acneKkToB — HeflaBHEE KPYMNHOe OTHPbI-

1 Uenb ru66COBCKUX NEKUMA — “NPefoCTaBUTL WUPOKOH ny6auKe U HaydHoi obuiecT
BEHHOCTY BO3MOMHOCTb 03HAKOMUTBLCS C BKNAAOM MAaTEMaTUKWN B COBPEMeHHOe Mbill®
neHve v umeunusaumio”. (Mpumey. nepes.)
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TWe B TEOPUY Y3N0B, U3BECTHOE KaK MHorouneHsl [Jporca’, aene-
HUe, HasbiBaemoe 3epKanbHOM CUMMeETpUeil B TEOPUN MHOTOMEp-
HbIX KOMMNEKCHbIX NOBEPXHOCTEN, U HecKonbKo obnacreit u3 co-
BPEMEHHOII Teopuu anrebp Jin.

ButteH cpenan cmenoe npejcHasaHue — OAHOW U3 BaXHe-
WWX TeM B maTemaTuKe ABaALaTL NepBoro BeKa byaeT UHTErpupo-
BaHWe B OCHOBHOE TeYeHWe MaTeMaTUKW uaei U3 KBAHTOBOW Teo-
puu nons: “lMepen Hamu 34ecb pacKUHYNCA OOLWIMPHBIA FOPHBbIN
xpebert, 66/bluan 4acTb KOTOPOTO BCe ellje CKpbITa B TymaHe. B ma-
TEMaTUYECKUX TEOPUAX CETrOAHAWHEro AHA BUAHLI TONbKO Camble
BbICOKME BEPLWWHLI, BO3BbILWAOWMecs Hag obnakamn, 1 3TM BOCXU-
TUTENbHbIE BEPLLNHBI UCCNERYIOTCA B OTPLIBE APYr OT Apyra. B abim-
Ke BCE ellle CKPbIT cam XpebeT, NOKOALMNIACA HA TPAHUTHOM OCHO-
BaHUWM KBAHTOBOW TEOPUW NONA, @ BMECTE C HUM CKPbITbl U POCChi-
nu MatemaTuyeCKUx COKpoBuLL”.

dunacosckas meaans bbina npucyxaeHa ButreHy 3a oTKpbITUE
HECKONBbKUX U3 3TUX CKPbITbIX COKpoBULly. Cpean HUX — HOBOE
yny4lleHHoe [OKa3aTenbCTBO “runoTesbl O NONOKMUTENBHOCTUA Mac-
Cbl”, B CUNY KOTOPOM rpaBUTaLMOHHAA CUCTEMA C MONOXUTENBHO
NOKanNbHOW MNOTHOCTBIO MACChl JONKHA WUMETL MONOXKUTENbHYIO
fIONHYI0 Maccy. IToO MOXET NOKa3aTbCA O4EeBUAHbLIM, HO B KBAHTO-
BOM MUpe macca — TOHKas martepus. [loKa3atenbcTBO 3TOro pe-
3yneTata, AONTO CTOABLIErO HA NOBECTKe fAHA, Obino ony6AUKOBaHO
Puuyapaom leHom u LnHtaHom Ay? B 1979 roay u nputecno fAy
®unacoBCHy0 mefans 3a 1982 rofl. B HOBOM ynydlleHHOM I0Ka3a-
TenocTBe BuTTeHa ucnonb3oBanach cynepcummerpus. To Obino
nepBoe NPUMeHeHMe 3TON KOHUEeNLUU K BaXXHON maTematnyecKon
npobneme.

1 MHorouneHbl [oHca Gbinu n3o6peTeHbl B 1983 rogy B. [oHcom. ButreH BbiBen ux u3
“KBaHTOBOW TeOpUM NONA", YTO MO3BOAMNO NOCTPOUTb AanbHERINe, AAaNEeKO UAYWHNe
0606weHus. (lpumey. nepes.)

2 fly WuntaH, unun Uio YeHTyH. (Mpumey. nepes.)
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CynepcuMmMeTpuio MOXHO NOHATL B TEPMUHAX CTapOoR rono-
BONOMKMU, B KOTOPOW CrpalwnBaeTcs, Kakas npobKa nofonaer g
OyTbinke, OTBEPCTUE B KOTOPOI MOXET ObITb KPYrnbiM, KBaZApar-
HbIM MW TPeyronbHbiM. YAUBUTENbHO, HO Tpebyemas dopma cy-
WecTBYeT, U CTAaHAAPTHLIA OTBET — NPOo6Ka C KPYrnbiM OCHOBa-
HUEM, KOTOpaA CXOAMUTCA K OCTPUIO KaK KnuH. lpu B3rnaae cHu-
3y OHa BUANTCA OKPYXHOCTbIO; CNepean — KBaApatom; CObory —
TpeyronbHMKOM. OaHa hopma cnocobHa BbINONHUTL BCE TPY 3a-
Aayun, NOTOMY UYTO TPEXMEPHbIA 06BEKT MOKET UMETb HECKObKO
pasnuuHbIX “TeHein”, UAK NPOEKLUA, B pa3NnuUyHbIX Hanpasne-
HUSAX.

Tenepb npeactasum cebe dnatnaHaua, Xusyllero Ha “nony”
MOEro PUCYHKa, TaK YTo eMy BUAHA NPOEKLMA NPoOKM Ha non, Ho

_ OH 1 He noAo3peBaeT 0 ApYrux NpoeKunsx. B oanH npekpacHbiii
/\eHb OH, K CBOEMY WU3yMIeHUIO, 0BHapYKMBAET, 4TO Kpyrnas dop-
Ma KaKkum-To 06pasom 13meHunach 1 crana Keagpartom. Kak Takoe
MOeET ObITb? ITO ONPEAENEHHO He CUMMETPUS.

He cummetpus — paa, Bo ®natnangun. Ho Korpa dnartnaHpey
OTBEPHYNCA, KTO-TO, MUBYWMA B TPEXMepuu, NoBepHyn npobky
TaK, YTO ee NMpoeKuua Ha non npeepatunace B KBaapar. pu atom
B TpeXMepuW BpalleHue ABNAeTCA npeobpasoBaHMeM CUMMET-

Kak pabotaer cynepcummetpus. Cnesa: npobKa, NOAXOAALLEA K OTBEPCTUAM
Tpex pasHbix Gopm. Cnpasa: 3¢ eKT BpaleHus npobxu.
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puut. TaK 4To cMMMETPUA B Bonee BLICOKOI Pa3sMePHOCTU MOXeET
MHOrAA 06bACHUTL COBEPLIEHHO HENOCTUMKMMOE Npeobpa3oBaHme
B 60nee HU3KOM pasmepHOCTU.

HeuTo oueHb MoOXOMee NPOUCXOAWUT B CYynepCUMMETPUM, HO
BMECTO fpeBpalLeHns OKPYKHOCTU B KBaapaT GepMUOHbI Tam npe-
BpaliatoTcs B 6030HbI. ITO yAUBUTENLHO. B camom fene, Bbl MOXe-
T€ BbIMNOAHWUTbL BbIYUCNEHUA C DEPMUOHAMM, HANYCTUTL HA KaXAbINA
onepauuio cynepCUMMMETPUM U MOAYYUTb pesynsTat ans 6030HoB
6e3 BCAKUX AONONHUTENbHBIX yeunuin®, Mnu Hao6opor.

NMopo6HOro Mbl OXMAAEM OT HACTOALNUX CUMMETPUIA. Ecau Bbl
CTOUTe nepep 3epKanoMm 1 KOHIMPyeTe MAYMKAMU, TO BCE NPOMC-
XOAsLLee C Ballen CTOPOHbLI 3epKana NoNHOCTLIO onpeaensier Npo-
UCXOAsLLEe C APYroi CTOpPOHbI. Baw 06pas tam moHrupyet obpa-
3aMu MAYUKOB. Ecnu BbiNONHEHWE NOCNEA0BATENLHOCTU NPUEMOB
3aHMMaeT 3,79 C C 3TOI CTOPOHbI 3epKana, To 6e3 BCAKUX U3Mepe-
HWUI AACHO, YTO BbINONHEHWE TOW Xe NocnefoBaTeNbHOCTU NPUEMOB
3alimMeT 3,79 C C Apyroi CTOpOHbI. [lBe cUTyaLum CBA3aHbl 3epKanb-
HOW CUMMETPUEN; YTO Bbl HI MPOUCXOAMNO C OAHON CTOPOHBI, OHO
MIPOVCXOAUT TaHXKE U B OTPAMEHUU,

CynepcMmmeTpun He HacTONbKO NPOCTbI, HO NPUBOAAT K NOX0-
wemy 3 derty. OHU NO3BONAIOT BLIBECTU CBOMCTBA YACTHL, OAHOTO
TMNa M3 CBOMCTB 4acTUL COBEpLEHHO MHOro Tuna. [eno obcrout
MOYTU TaK e, KaK ecnu Obl Bbl MOrNU 3a6paTbCs KYAa-TO B BbICOKO-
MepHylo 06nacTb BCeNeHHOW 1 TaM NoBepHyTL GepMUoH, Npespa-
TMB ero B 6030H. YacTuLibl OpraHu3syioTCa B CynepcuMMeTpUYHble
napbi: 06bIYHOI YacTULe OTBEYaeT ee NoBepHyTas BepCUs, Ha3bl-
Baemas cyacTuuen. JNeKTPoHbI UMeloT B nape ¢ coboit canexTpo-
Hbl, KBApKM — CHKBaApKW. Mo MUCTOpUYECKUM NpUuMHam BausHey

Ho, pa3zymeerca, He npeo6pa3sosaHuem cummeTpumn npobku. (lpumey. nepes.)

YBbl, BbIYNUCNEHNA NPUXOAUTCA BLINONHATL ABAMADI. [PU3 KE COCTOUT B TOM, 4TO NONHAA
TEOpUA — C y4eToM U 6030HOB, 1 PePMUOHOB — 0BNAAAET 3HAYUTENBHO YNYYLLIEHHbI-
MM CBOVCTBAMU NO CPABHEHWIO C KaW A0 N3 CBOUX “nonoBuHoK”. (Mpumey. nepes.)

| TNABA 14. MOANTUYECKUA XKYPHANUCT |



{ 388

toToHa Ha3biBaeTca He CPOToH, a hoTuHo. UmeeTcs cBoeobpas-
Hbilt “TeHeBON MUP” CYaCTUL, KOTOPBLIA ToNbKO c1abo B3avMopeii-
CTBYET C 0ObIYHBbIM MUPOM. ‘

B Hory ¢ 3tom uaeei naet nssulHaA maremaTuKa, HO Macch)
3TUX NPeACKa3biBaeMbIX TEHEBbIX YaCTUL, CIULLKOM BENWUKU ANA To-
ro, 4To6bl UX MOXHO 6bIN0 HabnlAaTh B IKCNEpUMeHTax®, Cynep-
CUMMETPUSA NPEKpacHa, Ho MOXeT He BbITb UCTUHHOMW. Ho faxe ec-
Ny BONPOC HE COCTOUT B NMPSAMOM MNOATBEPXAEHUW, BMONHE BO3-
MOMHbIMU MOTYT OKa3aTbCA NOATBEPIAEHUA KOCBeHHble. Hayka
nposepseT Te0pUM raBHbIM 06pa3om Yepes ux cneacTeus.

BuTTeH aKTMBHO pa3BuBan CynepcMMMeETPUIO U B 1984 roay Ha-
nucan cTaTblo, o3arnaBneHHyto “Cynepcummertpus u teopus Mop-
ca”. Teopus Mopca — 310 06nacTb TONONOrMM, Ha3BaHHasA Mo Ume-
HU CBOEro nepsouccnesosarens MapcroHa Mopca, B KOTOpO# yc-
TaHaBNUBaeTCA CBA3b 06LLen PopMbl HEKOTOPOro NPOCTPAHCTBA ¢
ero nuKamu u gonnHamu. Cap Maikn Atbs — BEpOATHO, Hanbonee
KPYMHbIA U3 HblHE 34PaBCTBYIOWMX OPUTAHCKUX MATeMaTMKOB —
cyuTaer, uTo cratbs ButteHa npeacrasnser cobon “obasarenbHoe
yTeHWe ANA reoMeTpoB, 3aMHTEPEeCOBAHHbLIX B MOHUMaHUN COBpe-
MEeHHOM KBaHTOBOM Teopuu nons. OHA TaKKe copepyut bnecrs-
Lilee AOKa3aTenbCTBO KNaccuyecKoro HepaseHcTBa Mopca. Peans-
Has uenb CTatby COCTOUT B MOAFOTOBKE NOYBLI ANA Cynepcummer-
PUYHO KBAHTOBOI TEOPUM NONSA B TePMUHAX HECKOHEYHOMEPHDIX
MHoroobpasuii”. B panbHeiwem ButreH npumeHun 3tm metoab! K
APYIM aKTyanbHbIM BONPOCaM Ha AanbHUX pybemax Tononoruu n
anrebpanyecKoit reomeTpuu.

[lon¥kHOo 6bITb NOHATHO, YTO, KOTAA A CKa3an, Yto ButreH He ma-
TEMaTUK, A He UMen B BUAY OTCYTCTBUE Y HEro MaTemaTnyeCcKoro T1a-
nauta. Kak pa3 Hao60poT — BbiTb MOXET, HU Y KOTO Ha nnaHeTe HeT

1 Cama no cebe cynepcMMMETPUA NPeKpacHa HaCTONbKO, YTO MACChl YacTULLbl U OTBEY3
IOWEN e cynepyacTuubl ¢ HeM3BeXHOCTbIO pasHsl. Bonblune 3HaYeHWA macc cqacTiy
ONpeAensioTca He CaMoN CynepCUMMETPHUEN, a TeM, KaK OHa HapyuieHa B peanbHOM
mupe, TouHee — B CtaHaaptHoit Mogenu v ee o6obuienusx. (flpumey. nepes.)
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66nbliero matemaTMyeckoro TanaHTa. Ho B cnyyae Butrena k ato-
My gobaBnsercs yauBuTenbHas GuU3nNUYecKan UHTYUL S,

B otnunyne or matematuioB U3NKN PeKO CTECHAIOTCA UCTONb-
30BaTb U3UYECKYIO UHTYMLINIO, 4TOOBI NepeckounTb Yepes npoben
B MaTemaTiyecKon noruxe. MaremaTuKu xe NpUBLIKNN OTHOCUTLCS
K “mocTam Bepbl” ¢ NOAO3PEeHNEM BHE 3aBUCMMOCTH OT TOTO, CKONb
MHOrO MMeeTCA MOATBEPHAAWMX CBUAETENLCTB: ANA Matemaru-
HOB JOKa3aTenbCTBO — 3TO BCE. BUTTEH HeoOblYeH B TOM OTHOLLE-
HWUU, YTO OH MOXET COOTHOCUTb CBOK UHTYMLMUIO C TOW maremaru-
KOW, KOTOpas NMOHATHA MatemaTKam. ATbA BblPAXaET 3TO TaKUMK
cnosamu: “Ero cnocobHocTb uMHTepnpeTtuposath Guanyeckue
naen B MatemaTuyecKux TepmmnHax COBepPLIEHHO YHKanbHa. CHo-
Ba W CHOBAa OH yAMBNAET MartematnyecKoe coobuUieCcTBO CBOMMMU
BnectaMmMn HU3UYECKUMU 03apEHUSMI, NPUBOASALLMMU K HOBBIM
rnyboKum matematyeckum Teopemam”,

Ho y 310 MHTYUTUBHOW MoOWM ecTb U 0BOpOTHAsA CTOPOHa.
MHorune n3 BawHenwwux ButteHoBbIX nAel, BoiBeAeHHbIX U3 U3n-
YeCKWUX NPUHLMMNOB MW aHANOruiA, NOABUAKCHL Be3 AoKa3aTensCTs,
a B OTHOLIEHNW HEKOTOPbLIX OKa3aTenbCTBA OTCYTCTBYIOT U M0 Cen
AeHb. He B TOM Aeno, 4to OH He MOXeT AaTb l0Ka3aTenbCTea, — Mo-
MeT, KaK nokasbiBaeT ero PunacoscKas meaanb, — a B TOM, YTO OH
MOXET ilenatb NOrMyeckue CKauku, Beaytine K rnyboKoi 1 BepHoW
maremaTtuKe, CNOBHO Obl He HYXAAACb B JOKA3aTeNbCTBAX.

[naBHbI BONPOC — UMeET N1 U3ALLHAA BUTTEHOBCKAs maremartuKa
KaKoe-HWOyab OTHOWeHWe K dyHAaMeHTanbHOW dusnke? Unu xe
NOWMCKN KpacoTbl 3aBenn B matematuyecKuii TynuK, rae notepsHa
BCAKAn CBA3b C Ppusnmyeckon uctuHon? K 8o-m rogam geaguaroro
BeKa PU3NKM 06beanHUNN TPU U3 YeTbipex B3aUMOAENCTBUN, UMe-
IOLWMXCA B NPUpPO/E: 3NeKTPOMarHuTHoe, cnaboe u cunbHoe!. Ho

1 O HUX roBopuUTCA Ha CTp. 365 u cnea. (MTpumey. nepes.)
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Teopuu Benuxoro O6beanHEHWUs HUYEro He TOBOPSAT O rpaBWTa-
ummn. Cuna, KOTopyto Mbl Hanbonee HeNOCPEACTBEHHO OLLyLaem B
noBceHeBHOM XU3HM, KOTOpas OYKBaNbHO He AaeT Ham BUTATbL B
obnakax, UCKIYeHa U3 CUHTe3a — KOHy3?

[l0CTaTO4YHO HECNOXHO HaNMCcaTb KOMOUHUPOBAHHYIO TeOPUIo,
BK/I0YAIOLLYI0 FPABUTALMIO U KBAHTOBYIO TEOPUIO U C BUAY BbIrs-
AAwyto pa3ymHo. Ho npu BCAKOW NonbiTKe pelunTs nonyyaiolyme-
CA Tam ypaBHeHUA BO3HWKaeT 6eccmblcnunua. Kak npasuno, Yuc-
na, Npu3BaHHble Bblpawarb pasymHble U3NYECKUe BeNUYuHbI,
OKa3blBalOTCA OeCcKoHeYHbIMU. BecKoHeyHoCTb B (pU3nYecKon
TEopuU yKa3blBaeT: YTo-To MAET He TaK. IMeHHO nosBneHve bec-
KOHEYHOCTU B 3aKOHE U3/y4YeHUs NoaToNKHyno fnaHKa K KBaHro-
BaHUWIO CBeTa.

HeKotopble BU3NKK NPULLAKN K yEEXAeHUI0, YTO OCHOBHOM UC-
TOYHUK GECKOHEYHOCTe — 3TO YKOPEHWBLUAACA MPUBLIYKA pac-
CMarpuBaTtb 4acTuubl Kak ToyeyHble. TOYKA — MEeCTOMNoNoMeHue
6e3 pasmepa — npeacrasnaer cob6oil marematuyeckyio GuKumio.
KBaHTOBblE YacTULbl — BEPOATHOCTHLIM 0OpPa3oM pa3masaHHble
TOYKM, HO 3TO HE NMPUHOCUT NONHOro obneryeHus; TpedyloTca Ka-
Kue-To 6onee cunbHble cpeacTsa. fawe B 70-X roaax 4BagUaroro
BEKa HECKONbKO MepBOOTKPbLIBATENeN Hayanu aymarb, YTO 4acTu-
L{bl MOXHO Pa3ymHbiM 06pa3om CMOAENUPOBATbL KaK KonebaHus
0o4YeHb ManeHbKux netens — “ctpyH”. B 80-x, Koraa B geno BCTynu-
na cynepcMmmeTpus, 3TU CTPYHbI NPeBpaTuNnCh B CynepcmpyHsi.

O cynepcTpyHax MOXHO HanucaTb eyt KHUTY, U TaKUX KHUT B
CamoMm fiene CyLecTBYeT YIKe HECKONbKO, HO Mbl 060/AeMCA 0YeHb
NPUBNMIKEHHBIM OMUCAHWEM, MNONY4aeMbiM B OCHOBHOM MyTEM
pa3maxvBaHua pykamu. fl Xouy BblgenuTb YeTbipe CBOMCTBA: CMO-
€06, KOTOPbIM 06BEAUHAIOTCA PENATUBMUCTCKAA U KBAHTOBas Kap-
TUHbI, HYXAA B [JOMOMAHUTENbHLIX U3MEPEeHUAX, UHTeprpertauns
KBAHTOBbIX COCTOAHUI KaK KonebaHuii B 3TUX JONONHUTENbHbIX U3
MepPeHUAX U CUMMETPUMN JOMONHUTENbHBIX U3MEpPeHU — unu, To4-
Hee, pa3NUYHbIX NONEN, KOTOPbIE B HUX KUBYT.

| W3H CToAPT | UCTUHA U KPACOTA |



{ 391

HauHem ¢ 3MHILTENHOBCKOW Maeun npeacTasieHna TpaekTopum
4acTuLbl B NPOCTPAHCTBE—BPEMEHN B BUAE KPUBOW, KOTOPYIO OH
Ha3Ban muposod nuHuel paHHoWn Yactuubl. Mo cyuwecTay, 310 Kpu-
Bas, KOTOPYKO YacTulia OnuCbiBaeT B NPOCTPAHCTBE—BPEMEHU NO
mepe CBOero ABnMeHunA. B TeoOpumn 0THOCUTENLHOCTU MUPOBLIE K-
HWUW — rnajKue Kpusble, 4TO ONpeaenseTcA BUAOM NONEBbIX ypas-
HeHWA JNHWTeHa. OHW He BeTBATCA, NOTOMY YTO B TEOPUU OTHO-
cuTenbHOCTU Byayuiee NGO CUCTEMbI MONHOCTLIO ONpeaenserca
ee MpoLNbIM, Aae ee HACTOALWMM.

MmeeTca aHanorMyHas KoHLUenuus B KBAHTOBOW TEOPUM Mons,
Ha3blBaemas QenHMaHOBCKUMU guarpammamu. PeiHMaHOBCKUE
Anarpammbl ONUCbIBaOT B3aMMOAENCTBME YacTul, B BECbMA CXema-
TUYHOM NpPOCTpaHCTBE—BpemeHU. Hanpumep, Ha pUCyHKe cneBa
noKasaHa eiHMaHOBCKan guarpamma gns 3NeKTpoHa, UCMyCKa-
fowiero oToH, KOTOPbI 3aTeM YNaBAWBAETCA LPYrMM 3/1EKTPOHOM.
Mo Tpaguumu HoToHbl 0603HAYAKTCA BONHUCTBIMU TUHUAMMU.

®eitHMaHOBCKan gMarpamma HeCKONbKO HanoMWHAET penaTu-
BMCTCKYIO MUPOBYIO JIMHUIO, HO Yy Hee OCTPble Yrbi U OHA BETBUTCA.
B 70-x rogax XX BeKa B ronosy Mouwupo Hamby npuwna muicab,
4TO €CNIU BMECTO TMNOTE3b! O TOM, YTO YaCTULbl TOYEYHble, MTPUHATD,
4TO OHW MpeacTaBAIOT cOO0N ManeHbKUe NeTnu, To penHMaHoB-

CneBa: eitHMaHOBCKanA Auarpamma AnA B3aMmoaenCTByoWMX YacTuL,.
Cnpasa: COOTBETCTBYIOWME MUPOBbIE IUCTbI, B CEYEHUAX KOTOPbIX NOKa3aHb! CTPYHbI,
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CKUe Auarpammbl MOXHO NPeBPaTUTL B rMajkue NOBEPXHOCTU —
Muposble 1UCMbl, KaK NOKa3aHo Ha NpaBoil KapTuHKe. MUpoBoi
NIUCT MOXHO MHTEPNPETUPOBATb KaK MUPOBYIO TUHUIO B MOAUDN-
LMPOBAHHOM NPOCTPAHCTBE—BPEMEHU C AOMONHUTENBHLIMU pas-
MEepHOCTAMMU, B KOTOPbIX XUBYT NETAH.

Y10 3A0POBO HACYEeT NeTenb — MOMUMO TOTO YTO OHU He Toy-
KW, — TaK 3T0 UX CNOCOBHOCTb Konebarbea. bbiTb MOXET, Kawaas
mogaa KonebaHWi COOTBETCTBYET KBAHTOBOMY COCTOAHMIO. 3TO NO3-
BONWT 06BACHUTD, NOYEMY KBAHTOBbIE COCTOAHUA BCETAA COAEPXar
Lenble KpaTHble HEeKOTOpOW 6asuCHOM BeNWUYUHBI — Hanpumep,
CMUHA, KOTOPbIF BCErAa eCTb LieNoe KpaTtHoe y:. Y1cno BonH, nome-
WaKWKUXCA Ha netne, JOMKHO ObITb LenbiMm Yucaom. Ha ckpunuy-
HOW CTPYHEe 3TU pa3nuyHble MOAbI KonebaHuii ABAAIOTCA OCHOBHbIM
TOHOM U €ro BbICLUMMM FrapMOHUKaAMK. TaK YTO KBAHTOBAA Teopus
CTAHOBMUTCA ONpeaeneHHoro BUAa My3blKOMW, UCMONHAEMON Ha cy-
nepcTpyHax BMECTO CKPUMUYHbBIX CTPYH.

Naes Hamby He B3anacb M3 HWOTKyaa. OHa yXOAUT CBOMMMU
KOpHAMM B 3ameyarenbHyio hopmyny, BoiBeaeHHyto [abpuane Be-
HeuuaHo B 1968 rogy, KOotopas noKasbiBana, YTo N0 BUAMMOCTU
pasnuyHble GefiHMaHOBCKUE AMArpammbl NpeacTaBsioT OAWH U
TOT e PU3NYECKUIA NPOLECC U YTO CTOUT TONLKO 0OOMTU ITOT haKT
BHUMaHWEM, KaK Bbl4MCNEHWUA B KBAHTOBOW TeOPUM NONSA NpuBeayT
K HenpasunbHOMy oTBeTy. Hamby 3ameTtun, 4To, Korga heiHMaHoB-
CKWe auarpammbl OKpYXatoTca TpyOKamu, pasnuyHble guarpammol
NPUBOAAT K cUcTeme TpyOOK C OAHOM 1 TOI e Tononoruen. Apyru-
MU CnoBamu, cucTeMbl TPY60K MOXHO aedopmupoBaTh Apyr B Apyra.
Tak hopmyna BeHeymaHo OKasanacb CBA3aHa C TONOAOrUYECKUMU
CBOWCTBaMM Tpy6OK.

370 B CBOI 04YepeAb NOACKAa3bIBaNo, YT0 KBAHTOBbIE YACTULibl,
Hecylue CBOM AUCKPETHble KBAHTOBbIE YMCNa TUMA 3apsAaa, MoryT
6bITb TONONOTUYECKUMIU CBOCTBAMM MNAAKOrO NPOCTPAHCTBa—Bpe-
meHU. Matematuku ywe 6binM CBUAETENAMM TOTO, KaK OCHOBHbIE
TONoNOrMYecKne CBOMCTBA — TaKMe KaK YMCNO Ablp HA NOBEPXHOC:
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CTpyHbI BLITA/IKUBAIOTCA U3 06LIHOTO NPOCTPAHCTBA—BPEMEHW B HOBOE U3MepeHue.

TM — UMEIOT TEHAEHUMIO K AUCKPeTHOCTU. Bpoae Bce cxoaunoce.
Ho abaBon, Kak Bceraa, CMAUT B AeTansx, a ieTanu OKa3anucb gbs-
BOMbCKUMU. Teopus CTpyH Gblna nepBoi NONLITKOW NONY4YUTL AeTa-
nu, npebbiBaoOLMe B COrNAcUu C peanbHbiM MUPOM.

Teopusa CTpyH BO3HWMKNA BOBCE HE KaK cnocob noctpouTb Teopuio Bee-
ro, @ KaK HeKOTopoe NpeanoXeHune, BblCKa3aHHOe AnA 0ObACHEHUA
4acTWL, U3BECTHbIX NOA cOBUpaTeNbHbIM Ha3BaHWeM afpoHoB?. I
4acTULbI BKNKOYAIOT B ceBa Gonbluyio YacTb? 06bIYHbIX YacTuL, 06Ha-
pyXUBaEMbIX B aTOMHbIX APaX, TAKMX KaK MPOTOH U HEWTPOH, a TaK-
e Tonny 6onee 3K30TMYECKMX YacTuLl. OQHAKO B TEOPUU €CTb U3bAH:
OHa NpeacKasbiBaeT CyL|eCcTBOBAHUE YACTULb! C HYNeBon Maccom u
" CUHOM 2, KoTopas 4o Tex nop (KaK 1 noHbIHe) He Habntoaanack. Kpo-
Me TOro, OHa He CMOorna npesCcKasarb HX O4HOM YacTuLibl CO CNMHOM é
, B TO BpeMA KaK MHOrue afpoHbl, BKNOYAA NPOTOH U HEUTPOH, UMe-
10T CMNUH % 37O NOXOMe Ha NeTHU NPOrHo3 norogel, KOTOPLIYA Npea-
CKa3blBaeT rpaauHbl B NOIMeTpa AUAMETPOM, HO HUYETO HE TOBOPUT O
ToM, Gyaert v Tenno. GusnkK He Bneyatnmauce. B 1974 rogy, Koraa Ha
apeHe NosBKUNAacb KBAHTOBAA XPOMOAMHAMMKA U HE TONbKO 0OBACHH-

1 AApOHb!I — YaCTULbI, Y4ACTBYIOUME B CUNbHBIX B3aUMOAENCTBUAX, U TONbKO OHU. (MTpu-
Mey. nepes.)
2 Bce, KOTOPbIE TaM NOCTOSIHHO MUBYT. (ITpumey. nepes.)
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na BCe U3BeCTHble aapoHbl, HO Aawme ycnewHo npefcKasana HoBbIi
(omera-muHyc), cyabba Teopum CTpYH NpeacTasnanach pelieHHoM.

B ToT MmOMeHT, oaHako, o+ Weapy v Xo3nb Lepk 3ametnnu,
4TO HeXenaHHan yacTuua c HyneBor Maccom U CNMHOM 2, BO3HUKa-
lolas B TEOPUM CTPYH, Morna Obl OKa3aTbC AaBHO UCKOMBIM Tpa-
BUTOHOM — FMMOTETUYECKOMN YacTuLen, KOTopas, CornacHo cospe-
MEHHbIM NpeacTaBNeHUAM, AOMKHA NePEHOCUTb rPaBUTALMOHHYIO
cuny®. Morna 1 Teopua CTPyH OKa3aTbCA KBAHTOBOW Teopueit He
aApoHOB, a epasumayuu? Ecnu aa, 10 OHa cTana 6bl npuUBNeKa-
TeNbHbIM conepHWKom Teopuu Becero — nagHo, Teopuu MHoro Ye-
ro, NOTOMY YTO €CTb MHOFO YacTuL, He ABAAIOWMXCA aApOHaMMU.

B TOT MOMEHT B Urpy BCTyNMNa CynepcMmmeTpus, NoTomMy 4To
MMEHHO OHa npespatyaet hepMUOoHbI B 6030HbLI. AAPOHbI BKKOYA-
10T B ce65 yacTuLbl 060MUX COPTOB, XOTA PAA APYrMX YACTUL, Hanpu-
Mep 3NeKTPOH, He ABAAIOTCA agpoHamu. Ecnu cynepcummeTpuio
MOXHO 6biN0 Bbl BKNKOYUTL B TEOPUIO CTPYH, TO B TEOPETUYECKOI
mojenu aBTomMaTMYecKu NofBucsA Obl Lenblii pAaa HOBbLIX YacTull,
BO3HUKAOWMX KaK CynepcMMMeTpuYHble NapTHepbl Tex YacTuu,
4TO Y)XKe NPUCYTCTBOBANU B MOAeENH.

KombuHupoBaHHaa Teopus, co3gaHHas [lbepom PamoHom,
AHaps Hese u LLiBapuem, 6bina Teopueit cynepctpyH. OHa BKAKOYa-
Na 4acTuubl €O CMUHOM —2, U B Hell He Obi0 HENPUATHOIO CBOMCT-
Ba 00bIYHOV TEOPUM CTPYH — MOABNEHWUA YACTULL, ABWKYILMXCA Obl-
cTpee cBerta. [lpucyTcTBUe TaKMX 4acTUL, B TEOPUMU TeNepb paccma-
TpUBaeTCA KaK CBUAETeNbCTBO HEYCTOMYMUBOCTH, U3-3a Yero Takue
TEOPUU CeayeT UCKNIOUYNUTb U3 PACCMOTPEHUS.

HauuHas ¢ 1980 ropa GpuTaHckuii dusnk-Teopetuk Maikn
lpvH nocTeneHHo pa3pabarbiBan MateMaTtuKy cynepcrpyH, Ucnonb:
3yA MeToAbl Teopuwu rpynn JIu v Tononoruu, v BCKOpe CTano AcHo,
4TO, HE3aBUCUMO OT UMEIOLUXCA Y Hee BepUTeNbHbIX rpamoT co
CTOPOHbI PU3WKKM, TeOpUA cynepcTpyH obnagaer HeoObl4aHOM

1 06 atom roBopunoch Ha CTp. 373. (lpumey. nepes.)
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maremaruyecKomn KpacoTon. PU3nKM NPOJOMKANMU YNOPCTBOBATb: B
1983 rogy Jlyuc Ansapec-flom3a n ButteH obHapywunu HoByio 3a-
rBO3/IKY C TEOPUAMM CTPYH, BKNIOYAA U CYNEpCTPYHbl, @ 3a0AHO U1 C
AOBpOV CTapoi KBAHTOBOW Teopuen nona. A UMEHHO — 3TW Teo-
puW, Kak npasuno, obnaganu aHomanuamu. AHOManua BO3HUKaer,
Koraa npouecc npeBpalleHns KNaccMYecKol CUCTEMbI B ee KBaH-
TOBbI @aHANOT U3MEHAET BaXHble CUMMETPUM.

Eute paHble lpuH 1 LLBapL oTKpbINK, YTO B OYEHb CNeyuans-
HbIX Cly4yaAx aHOManuu BonwebHbIM 06pa3om MCYE3aloT, HO TOMb-
KO €Cin NPOCTPaHCTBO—BPeMA MMeeT pa3MepHOCTb 26 (B nepsom
BapuaHTe Teopuu, Ha3biBaeMom 6O30HHOW TeOpUed CTPYH) UAK 10
(8 nozgHenwmx moandukaumax)l. NMoyemy? B BbluMCNEHUAX, OTHO-
CAWMXCA K ODO30HHON TeOpUM CTPYH, MaTemaTtuyeckue cnaraembile,
KoTopble Mornu 6bl CO34aTb aHOMANMI0, YMHOXAIOTCA Ha d — 26, rae
d — pa3mepHOCTb NPOCTPaHCTBa—BpeMEHU. TaK YTO 3TU YneHbl 06-
pallaiTca B HYb B TOYHOCTU Koraa d = 26. AHanoruyHbim obpa-
30M, B MOAU(DULMPOBAHHOM BapuaHTe COOTBETCTBYIOLLMIA MHOXMK-
Tenb oKasbiBaetcs paBHbiM d — 10. Bpemsa Bceraa ocraercs ogHo-
MEepPHbIM, HO NPOCTPAHCTBO TPpebyeT AONONHUTENbHBIX 6 UAU 22 U3-
mepenuii. LWsapy Bbipasun 310 TakK: “B 1984 rogy mbl ¢ Maiiknom
lPUHOM 3aHUMANUCh BLIYUCNEHUAMU B OAHON U3 3TUX TEOpUiA Cy-
NepCTPyH C Uenblo BbIACHUTb, AENCTBUTENLHO NN TaM NOABAAETCA
aHomanus. To, 4TO Mbl OTKPbINK, ObINO YAMBUTENBbHO. MbI HalK,
4yT0, BOOOLE rOBOPSA, AECTBUTENLHO UMEETCA aHOManus, nenas-
Wasn Teopuio HeygosneTsoputenbHoi. Ho umenack ceo6oaa B Bbl-

3aecb 1 janee: pasmepHOCTb 26 OTHOCUTCA K CTPyHe 63 cynepcyMMeTpUu, O KOTOPOK
rOBOPWUAOCH BbILWE; OHA e — TONbKO YTO NOABWBLIAACA B TEKCTE 6030HHAA CMpyHa.
CrpyHa “c moanduKauMamu”, ANA KOTOPOW CYLLEeCTBEHHA PasMepHOCTb 10, — 3T0 Cy-
nepcTpyHa B TOM WU UHOM ee onucaHuu, “BonwebHan” pasmepHocTs 26 ana 6030H-
HOi CTPYHbI BbiNa OTKpPLITA B Hayane 70-x rof0B, npudem He MpuHom 1 Lsapuem; BCKo-
pe Bcneg 3a Tem Gbia Hal4eHa U pa3MepHOCTb 10 A CynepcTpyHbl. AHOMANUA e
lpuHa-LlBapua (1984) He sbidensem kakyio-aubo pasmepHocms (Bce AeNCTBUE yHe
pa3BoOpayMBaETCA B PasMEPHOCTU 10); YCNOBUE ee HEMOABNEHNA BLIAENAET 2pynnsi
SO(32) v Eg Y Eg, 0 KOTOpbIX FOBOPUTCA YyTh HUNeE. (lIpumey. nepes.)
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6ope KOHKPETHON CUMMETPUU, UCNONbL3YEMOMN YHE B MOMEHT
onpeaeneHus Teopun. Ha camom aene umenocb 6€CKOHEYHO MHo-
ro BO3MOXHOCTel Bbibopa 3TuX cummeTpuid. OaHaKo Bcero ans oa-
HOM M3 HUX aHOMaNus marmyecku cokpalianacs B popmynax, Tor-
A3 KaK AnA BCeX OCTaNbHbIX HE COKpauanacb. Takum obpasom,
cpeau 3701 GeCKOHEYHOCTU BO3MOXHOCTe/ OKasanach BblAeneH-
HOM OAHa-eAUHCTBEHHAA, KOTOpas Obla NoTeHWMaNnbHO HENPOTY-
BOpeynson”.

Ecnu 661 MOXHO 6b1N10 He 06palllaTh BHUMAHWUA Ha HeyaoboBapu-
Mble YMCNa 10 U 26, 3T0 66110 Obl BOCXUTUTENBHOE OTKPbITUE. OHO
NOACKa3biBano, YT0 MOXET UMETbLCA MaTemaruyecKas NpuUYnHa, B
CUNY KOTOPOW MpOCTPaHCTBO—BpeMA obnagaer BnonHe onpepe-
NEeHHbIM YMCNOM M3MepeHuii. Pa3oyapoBbiBan TONbKO TOT hakT,
4YTO YMCNO 3TO — He YeTbipe. Ho To ObiN0 ToNbKO Havano! Pusnku
BCerga 3aAaBanncb BOMPOCOM, MOYEMYy MPOCTPAHCTBO—BPEMS
UMeeT Ty pa3MepHOCTb, KOTOPYIO Mbl BUAMM; Tenepb e Aeno Bbl-
rNAAeno TaKk, 6yato Ha 3TOT BONPOC MOXHO HaWTK OTBET Mofyyiue,
yem “Hy Aa, BOOGLWE-TO pa3mMepHOCTb MOXET ObiTb Nt06OW, HO B Ha-
Wwen BCeNeHHOW OHa KaK pa3 paBHa YeTbipem”.

BO3MOXHO, Apyrue Teopuv mornu Obl NPUBECTU K YeTbipex-
MepHOMY MpoCTpaHCTBy—BpemMeHu. Takas cutyaums 6oina bl uae-
anbHa, OQHAKO HUYero B 3TOM Ayxe He cpaborano — Heobbl4YHble
pa3MepHOCTM OTKAa3blBaNUCh yoMparbcsa ¢ Joporu. Tak yto, MOXeT
ObITb, OHU NOABAAIOTCA NO Aeny? B 3Tom cocTosna crapas uges Ka-
Nyubl: MPOCTPAHCTBO—BPEMA MOMET UMETb AONONHUTENbHbIE pas3-
MEpPHOCTHU, KOTOpblE Mbl MPOCTO HE B COCTOSHWUM Habnoaate. Ecnu
TaK, TO CTPYHbl MOrNK Obl OCTaBaTLCA OAHOMEPHBIMU NETAAMM, HO
TaKUMM, KOTOpble KoNebntoTca B 6onee BbICOKOMEPHbIX NPOCTPaH-
CTBaX, HUKAKUM UHbIM CNOCOBOM He BUAUMDbIX. KBaHTOBbIE YKCna,
CBfi3aHHbIe C YacTULamu, TaK1e Kak 3apag unv oyapoBaHue, Mor-
nun 66l ONpeaenaTbCs BUAOM TaKUX KonebaHui.
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®yHAameHTaNbHbIA BOMPOC COCTOAN B TOM, KaK BbIMAZAT CKPbI-
Tble pasmepHOCTU. Kakyio popmy MeeT npoCcTpaHCTBO—Bpems?

CHayana hu3nKKU HafeANUCh, 4TO LONONHUTENbHBIE Pa3MepPHO-
CT 06pasytoT HeuTo NPOCToe, Hanpumep, 6-MepHbIl aHanor Topa.
Ho B 1985 rogy ®ununn Kanpenac, fapu Xoposuu, 3Hapto Crpo-
MUHOXEDP U ButreH npuBenn aprymeHTsbl, NokasbiBaolme, 4To
camasn nogxogawas opma Aaetcs TaK Ha3blBaemMbIMU MHOToo06-
pasuamu Kanabu—Ay. UmetoTca fecATHY ThICAY TAKUX reoMeTpuye-
CKUX (DOPM; Ha PUCYHKE CXeMATUYHO U306paKEHO TMIUYHOE MHO-
roo6pasue Kanabu-fy'.

OrpomHoe npeumyiecteo MHoroo6pa3suit Kanabu—fAy cocrout
B TOM, YTO CynepcUMMeETPUsA 10-MEePHOT0 NPOCTPaHCTBA—BpPEMEHHU
Hacnegyetca® NonyYaoWMMCA U3 Hero 06bIKHOBEHHBIM YeTbipex-
MEpHbIM NMPOCTPAHCTBOM—BpPEMEHEM.

Brnepeble ucknouutensHble rpynnsl S Havanu npuobpeTarb
3HAYMTENbHYIO PONb HAa NepeaHux pybemax Gusnku, u 31a TeHaeH-
uma yckopsanacb. OKono 1990 roga npeactaBaanoCh, 410 UMeeTcs
NATb BO3MOXHbIX TUNOB TEOPUMN CyNnepCTPyH, Npuyem Bce ¢ NpocT-
paHCTBOM—BpEMeHeM Pa3mMepHOCTU 10. ITU TEOPUM HA3bIBAKOTCA

(Mnmocmpayus npedocmasnena 31dpio [xc. XaHcoHom, npogeccopom
yHusepcumema MHouaHs1)

1 He cTour 3a6biBats, 4To MHoroo6pasue Kanabu-fly umeer pasmepHOCTb Wwecmb, 4To,
KOHEYHO, HEBEPOATHO TPYAHO BbIPA3uUTL Ha pucyHke. (lpumey. nepes.)
2 B manoit ceoew vactu. (lipumey. nepes.)
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Tun |, Tun HA n 1IB, a Tarkme “retepotnyeckue” tunel HO n HE. Bos-
HUKAIOT MHTEPECHble KanMBPOBOYHbIE PYNbl CUMMETPUIA; Hanpu-
mep, B Teopusx Tuna | u HO umeetca SO(32) — rpynna BpauieHuit
B 32-MepHOM NpOCTpaHCTBe, a B Teopun Tuna HE ucknountensHas
rpynna Jlu Eg BO3HMKaeT B KOMBUHauum Eg X Eg — B ABYX pa3nuy-
HbIX 3K3eMnnapax, AeNCTBYIOWMX Pa3NUYHBIMU cnocobamu.

MckniouutenbHas rpynna G, Takke BO3HMKNA B CAMOM focnea-
Hem NOBOPOTe CloXeTa, KOTopbld Butren HasbiBaetr M-teopuen.
BykBa M, no ero cnosam, o3Hayaer magic, mystery uan matrix —
“marus, TaiHa, marpuuya”. B M-teopuu, OCHOBAHHON Ha 11-mep-
HOM NPOCTPaHCTBE—BPEMEHU, 06beaMHEHbI BCE NATb 10-MEPHbIX
TEOPU CTPYH — B TOM CMbIC/E, YTO KaKAYIO0 U3 NOCNeAHUX MOKHO
nonyyutb U3 M-Teopuu, NpugaBas HEKOTOPbIM ee KOHCTaHTam on-
peaeneHHble 3HadeHus. B M-teopuu mHoroo6pasus Kanabu-fly
3aMEHSAIOTCA Ha 7-MepHble NMPOCTPAHCTBA, U3BECTHbIE KaK G3-MHO-
roobpasus, U3-3a TOro YTO UX CUMMETPUM TECHO CBA3aHbl ¢ Kun-
NWUHTOBOW UCKNIOYUTENBbHOW rpynnoi Jin G,.

Ha faHHbI MOMEHT 3aMEeTHO HEKOTOPOe HeaoBONbCTBO TEOpUENt
CTPYH: A€/10 He B TOM, YTO OHA HeBepHa, a B TOM, YTO NOKa He u3-
BECTHO, BepHa N1 0HA. HecKoNbKo BUAHbLIX GU3UKOB, B 0COBEHHO-
CTV 3KCNEepPUMEHTATOPOB, HUKOrAa Booble He CBA3bIBANUCH C Cy-
nepcTpyHamu — rnasHbIM 06pa3om NOTOMY, YTO Te He AaBanu UM
HUKaKoW NoyYBbl 4ns pabotsl. He 66110 HOBbIX ABNEHWUI, AOCTYMHbIX
HaONIOAEHMIO, He BbIN0 HOBbIX BEAUYUMH, LOCTYMHBIX U3MEPEHUIO.
Al He CKNOHEH cYuUTaTb CYNepCTPYHbI KNKYOM KO BCE BCeNeH-
HOW, HO A nonara, YyTo NOAOGHbLIA KPUTULU3M HE BROAHE cnpa-
BeAnuB. OT CTPYHHbIX TEOPETUKOB TPeOYIOT 0KA3aTb CBOK HEBU-
HOBHOCTb, TOTAa Kak HOPManbHbIM 06Pa30M 3TO KPUTUKM JOMKHDI
Obinu 6bl AOKa3bIBATL UX BUHY. Pa3BuTE paaMKanbHO HOBbIX CMO-
c060B ocMbicNeHUs GU3MYECKOro MUpa TPeByeT A40Nroro BpemeHH
¥ 3HAYUTENbHBIX YCUNUIA, @ TEOPUA CTPYH TEXHUYECKU OY€EHb CNOX"
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Ha. B npuHuune oHa modicem penatb HOBble NpefcKasaHua O Ha-
wem mupe; 6onblias npobnema CoCTOUT B TOM, YTO HEOOXOAUMbIE
BblYUCNEHUA HeoOblYaHO TPYAHbI. Te e NpeTeH3Un MOXHO 6biNo
40 neT Ha3aj BbIABMHYTb MPOTUB KBAHTOBOW TEOPWUMU NOASA, HO B
KOHLE KOHL0B BblYMCNEHWUA Tam yAanocb NPOABUHYTL Bnepea 3a
CYeT COBMECTHOrO NPUMEHEHUA Ny4YLIUX KOMMbIOTEPOB U yCoBep-
leHCTBOBAHHOM MAatemMaTuKu, U JOCTUTHYTOe cornacue ¢ 3Kcnepu-
MEHTOM OKa3anocb nyJile, Yyem rae 6bl TO HU ObINO elie B HAYKe.

Bonee Toro, BoO MHOrOMm TO e camoe 0OBUHEHWE MOXHO BbINo
Obl BbICKa3aTb B agpec noytu ntoboro KaHauaara Ha ponb Teopuu
Bcero, npuyem, napagoKcanbHbiM 06pa3om, Yem fydile Takas Te-
opus, Tem TpyaHee OyaeT AOKasatb, YTO OHa BepHas. [lpuynHa B
camoii npupoge Teopuu Bcero. Ytobbl OKasatbCs ycnelwHon, oHa
AOMKHA COrNacoBbIBaTLCA C KBAHTOBOW TEOPUEW BO BCEX CNyYanX,
KOrAa OHa NPUMEHAETCA KO BCAKOMY 3KCMEPUMEHTY, pe3ynsrarbl
KOTOPOrO COrNacyloTCsA C KBAHTOBOMW Teopueil. OHa AoNKHA TaKKe
COrNacoBbIBaTbCA C TEOPUEN OTHOCWUTENIbHOCTU BO BCEX Cy4asXx,
KOrfa OHA NPUMEHAETCA KO BCAKOMY 3KCMEPUMEHTY, pe3ynbrarhl
KOTOPOro COTNacyloTca C Teopuel oTHOCUTENbHOCTU. Tak yTo Teo-
pus Bcero o6a3aHa npoxoauTb 106y IKCnepumMeHmanbHyio npo-
BEPKY, KAKyl0 Mmo/bKO MOXHO u3obpecmu. Tpe6osaTb HOBOroO
npeacKasaHus, Kotopoe otavnyaet Teopuio Bcero oT craHgapTHon
U3MKK, — 3TO BCE paBHO 4TO TpeboBaTh YEro-To TaKoro, YTo Npu-
BOAMT K pe3ynbratam, TOXLECTBEHHbIM TeM, KOTOpble MpeacKa3aHbl
TeopuaMMK, ONUCHIBAKOWMMMK BCE U3BECTHble (GU3UYECKUe sBne-
HWA, HO MPU 3TOM OT HUX OTAMYAEeTCA.

PasymeeTcs, B KOHLE KOHL,O0B TeOpPUW CTPYH NPUAETCA CAenarb
HOBOE NpejCcKasaHue U NPonTU NpoBepKy HabnAeHUAMM, YTOBbI
13 YyMO3PpUTENLHOW CTaTb peanbHon (Bu3nyecKon Teopuein. Heob-
XOAMMOCTb COrNacoBaHUA CO BCEM, YTO Ha JlaHHbIA MOMEHT U3Be-
CTHO, HE UCKNI0YAeT BO3MOXHOCTU TaKuUX NpeAcKasaHuin, oHa npo-
CTO OOBACHAET, NOYEMyY OHU He NOAYYaKTCA TaK 3anpocTo. HeKoto-
pble nNpegBapuTenbHble MPeanoXeHus no NoBOAY KPUTUYECKUX
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3KCNEPUMEHTOB YIHe CYLLLeCTBYIOT. Hanpumep, HeflaBHMe Habnwoge-
HUA yAaANEeHHbIX ranakTUK NOKa3biBaIOT, YTO BCENEHHAA He TONbKO
paclumpsaerTca, HO M AeNnaeT 370 C BO3pacTalolen CKopocTbio. Teo-
pUA CynepcTpyH npepnaraer npocroe o06bACHEHUE — rpaBuTalma
YyTEKAET B T€ CaMble AONONHUTENBHbIE U3MepeHua. OfHaKO UMeloT-
ca u apyrue cnocobbl 06BACHUTL 3TOT KOHKPETHbLIR 3ddeKT. Bo
BCAKOM Clly4ae He NOANEeXUT COMHEHUIO, YTO €CNIN BCE TEOPETUKU
NpeKpaTaT uccneaoBatb GU3NKY CynepcTpyH, TO Mbl AULLUMCS BO3-
MOMHOCTM y3HaTb, BEpHa Nu 31a Teopus. PopmynnpoBsKa u ocyle-
CTBNEHME KNIOYEBbIX IKCNEPUMEHTOB TPEBYIOT BPEMEHU U CUN —
Aa¥e Npu yCA0BUM, YTO TAKMUE IKCNEPUMEHTbI MOXHO NMPOBECTU.

A He xouy, YTO6bI Yy BAC CNOMUNOCH BNeYarneHue, 6yato, Koraa Aeno
AOXOAUT A0 0ObeaUHEHUs KBAHTOBOM TEOPWUU C Teopuei OTHOCU-
TENbHOCTU, CYNEPCTPYHbI — €AUHCTBEHHOE, YTO €CTb B NpOrpamMme,
VImeloTcsa U KOHKYpUpYtoLWmMe NpeanoXeHns — XOTA BCe OHU CTpaga-
IOT OT TOTO JKe OTCYTCTBUA 3KCNEPUMEHTANbHOTO NOATBEPHKAEHNA,
OpHa upaes, M3BeCTHAsA KaK HEKOMMYTaTUBHas reomeTpus,
B3palieHa dpaHLy3ckum matematuiom AneHom KoHnHom. OH oc-
HOBBIBAETCA HA HOBOW KOHLENL UM reOMeTPUM NPOCTPAHCTBA—Bpe-
MeHU. BoNblMHCTBO 06bEAMHEHWNIA NCXOAAT U3 UAEM, YTO NpPOCT-
PaHCTBO—BpEMA NpeacTaBAseT cob6oi HEKOTOpOe paclnpeHue pe-
NATUBUCTCKON MOAENM JNHILTENHA, U NbITAIOTCA KaK-TO NoA0rHaTh
€ro noj cyulecTeyloline dyHaamMeHTanbHble YacTuLbl Cy6aTtomHON
tusukn. KonH genaet Haobopot. OH HaYMHAET C MaTemaTuyecKon
CTPYKTYpPbl, U3BECTHOW KaK HEKOMMYTATMBHOE NPOCTPAHCTBO, KOTO-
poe CoAEepHMT BCe rpynnbl CUMMeTPUU, Bo3HMKalowme B CraH-
AaptHon Mopenu, a panee BbIBOAMT CBOMCTBA, aHANOTMYHble OTHO-
cuTenbHocTU. MaTtemaTia TaKoro NpoCTpaHCTBa BOCXOAMT K [a-
MUNBTOHY U €r0 HEKOMMYTATUBHbLIM KBAaTepHMOHAM, OAHAKO OHA
cunbHO obobieHa n moauduumposaxa. Npu 3Tom cHoBa ansTep-
HaTUBHAA TEOPUA UMEET KpenKue CBA3U C Teopuen rpynn Jin.
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[Apyrasa 3axBaTtbiBallWas naes — neTneBas KBaHTOBas rpasu-
Tauus. B 8o-x rogax ABaauaroro Beka ¢pusux Ab3n Awitekap npeg-
NOXWUA, KaK BbIMAAENU 6bl ypaBHeHUA JHIWTEAHA B KBAHTOBOM
obnacru, rae NnpocTpaHCTBO CTAHOBUTCA “3epHUCTBIM”. JIu CMONUH
n Kapno PaBennv passunu ero ugeun, Y4to npuBeno K Mogenun npo-
CTPAHCTBA, KOTOpOe NpejcTaBnseT coboi HeYTo BPOAE CpeaHene-
KOBOW KONbYyrn, COOGPAHHON M3 OYEHb MANEHbKUX, CLENNEeHHbIX
mexay coboii KyCOYKOB NOpAAKa 1073 M B nonepeyHnKe. OHu 3a-
METWUAN, YTO [eTanu CTPYKTYPbl KOAbYYrA CTAHOBATCA OYeHb 3any-
TaHHbIMW, KOrAa 3BEHbA 3ay31MBAIOTCA UK CNNETAITCA MEXAaY COo-
601 Kak Kocbl. OIHAKO He ACHO, YTO 3T BO3MOMHOCTU 03HAYaloT.

B 2004 rogy CaHaeHc buncoH-ToMCOH OTKpbIN, YTO HEKOTOPbIE U3
3TUX KOC TOYHO BOCNPOU3BOAAT NpaBuna coYeTaHnn KBapKoB. JneK-
TPUYECKNI 3apsAja KBApKa NEepenHTEPNPETUPYETCA 3AeCh B TEPMUHAX
TOMOMOMN COOTBETCTBYIOLLIEN KOCHI, @ NPABKUNA UX COYETAHWUIA cneay-
10T U3 NPOCTLIX FEOMETPUYECKMX ONepaLuii ¢ Kocamu. 31a uaes, Bce
elle HaxoAslanaca BO MnafjeH4YecTBe, NO3BOAAET BOCMPOU3BECTU
BonblWKHCTBO YacTuu, Habniopaembix B CraHgaptHoi Mopenw.
OHa — nocnegHas B pAgy rMnoTeTMYecKUX NPeanoMeHnn o ToM, YTO

3neKTPOH, NPeACTaBNeHHbI B BUAE KOCHI.
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marepus — peann3oBaHHas 34eCh B BUAE YACTUL, — MOXET OKa3arb-
€A cneacTBuem “ocobeHHOCTEN” B NPOCTPAHCTBE, TAKMX KaK y3/bl, N0-
Kanu3oBaHHbIe BOMHbI UK Bonee CNOXHbIE CTPYKTYPLI, rAe NpocT-
PaHCTBO nepecTaet HbiTb IMAAKUM W peryaspHbiM. Ecan Buncon-Tom-
COH npaB, TO MaTepus eCTb AL CKPYY4eHHOEe NPOCTPAHCTBO—BPEMS,

MaremaTuKu u3y4any ToNoNornio Koc B Te4eHne MHOTUX NeT, 1
AABHO M3BECTHO, YTO KOCbl 06pasyioT rpynny — epynny koc. One-
paumsa “yMmHOMEHMA” B HEN COCTOMT B NPUCOEMHEHNIN KOHLLOB Hu-
Tell ApYr K APYry* — B TOM e Ayxe, KaK Mbl NPUCOGAMHANM APYT K
ApYry NepectaHOBKW Npu paccmoTpeHun noaxopa PybduHu K
ypaBHEHUAM NATON cTeneHun. Mbl onaTb BUAUM, Kak n3uKa oCHO-
BbIBAETCSA HA MPEACYWECTBYIOWMNX MATEMATUYECKUX OTKPBITUAX,
CAeNaHHbIX B OCHOBHOM “pagy cammux ceb6s”, ToNbKO NOTOMY, YTO
OHW Ka3anucb UHTEPECHbIMU. Wl CHOBA KNIOYEBLIM UHTPEANEHTOM
ABNAETCA CUMMETPUS.

B nocnegHux Bepcuax cynepcTpyH rnaBHoW npobnemoit ctan
KpU3nuc nepenpounssoactsa. Ha cmeHy OTCYTCTBUMIO BCAKMX npea-
CKa3aHuit NPUWNO NPOU3BOACTBO CIMLWKOM BONBLIIOrO UX Konnye-
CTBa B Teopun. “IHeprus Bakyyma” — 3HepreTyecKoe coaepma-
HE NYCTOro NPOCTPAHCTBA — MOXET BbiTb NPAKTUYECKN N06OI B
3aBUCUMOCTY OT TOTO, KaK CTPYHbI HamaTbIBaKOTCA Ha AOMONHUTENb-
Hble M3MEPEHUA NPOCTPAHCTBA. YnCNo cnocoboB, KOTOPLIMU 3TO
MOXET NPOUCXOANTb, NOMCTUHE TUraHTCKoe — okono 10°°°. Mpwu
pa3nnyHbiX BbIBOpax NOAYYAIOTCA Pa3nYHbIE 3HAYEHUA IHEpPrUK
Bakyyma. [lpy 3Tom Habniopaemoe 3HayeHue OYE€Hb, OYEHb Ma-
no — oKkono 10”2, ogHaKo He HyneBoe?.

1 “Ha4ano” oAHoOM Kocbl K “KoHUY” apyroit. (Mpumey. nepes.)

2 DHeprusa, B OTAMYWE OT YUCAA KOMBUHALMIA, AOMKHA, KOHEYHO, M3MEPATLCA B KAKUX-TO
eanHnuax (@aHanoryHeim 06pa3om 6eccMbICIEHHO YTBEPKAEHME, YTO Bbl exanu “co
CKOPOCTbO 100", NOKA He CKasaHo, 0 KaKux eguHULAX UAET peyb). B TekcTe roso-
PUTCA B AEMCTBUTENLHOCTY Aae He 06 3Hepruu, a o “KoCMONOrMYecKon NocToaHHon”
A = 107120 Mpj4, pna KOTOPOIA B Ka4YecTBe eAUHULbI U3MEPeHUs 3aech BbibpaHa yeT-
BEpTan CTeneHb BeANYUHbI Mp| = 4,34 MKI (MKF — MUKPOrPamMMbl, TO €CTb MUNINOHHDIE
ponun rpamma). (Mpumed. nepes.)
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CornacHo cTaHaapTHOW MCTOPUK C “TOHKOW HAcCTPOMKOWN”, 3T
KOHKPETHOe 3HaYeHMe KaK pa3 NoAXoauT ANS CyLLLEeCTBOBAHMA HU3-

Hu. Jllo6oe 3HaueHue, npesbiwatowee 1018, sacrasut noxansHoe

NPOCTPaHCTBO—BpeMs B30PBaThCA; a Bce MeHbluee 10 2% npuge-
AET K TOMY, 4TO NPOCTPaHCTBO—BPEMS COMMETCA U MCHYE3HET B KOC-
MUYEeCcKoM xnonKe. TaK UYTO “OKHO BO3MOMHOCTEN” ANA MU3HU
04YeHb HeBenuKo. YyaecHbim 06pa3om Halla BCeNeHHAs MMEHHO B
HeM 1 oKasanacs. .

“Cnabblii aHTPONHBLIA NPUHUMN” TnacuT, 4To ecnu Obl Halua
BCeNeHHas He Oblna yCTpoeHa TakUM CnocoboM, KaKUM OHa B AeW-
CTBUTENbHOCTU YCTPOEHA, TO HAC Bbl TaM HE OKA3an0Ch U Mbl He 3a-
AaBanuch Bbl BONPOCOM O €e YCTPOWCTBE; OAHAKO NpW 3TOM OCTa-
eTCA OTKPbLITLIM BOMPOC O TOM, MOYeMmy Hallnocb “3geck”, B KOTO-
POM Mbl MOXEM WWUTb, “CUNBHbIA @HTPONHbIA NPUHLMN" FOBOPWT,
4TO Mbl 30€Cb NOTOMY, 4TO BCeneHHas Gbina CNpoeKTMpoBaHa cne-
LManbHO ANA CYLECTBOBAHWUA B HEMl MM3HM, HO 3TO — MUCTUYECKAS
yenyxa. HUKTO B AeMCTBUTENBHOCTY HE 3HAET, KaKUe BO3MOXHOCTH
peann3oBanuck bbl, eciu 6bl BaKyyMHas 3HEPrus CUAbHO OTaMYa-
nacb OT €€ aKTyanbHOro 3HayeHusA. Ham u3BecTHo, 4To psAA Belen
nowen Gbl BKPMBb W BKOCb, HO Mbl U NPEACTABIEHNA HE UMEEM O
TOM, 4TO Bbl MO0 NOABUTLCA BMECTO HUX. Bonbluas YacTb Bcex ap-
rYMEHTOB O TOHKOM HaCTpPOMKe — epyHAa.

B 2000 roay Paaanb bycco n Jo3zed MNoaunHcKn npeanoxm-
MW MHOW OTBET, UCMONb3YA TEOPUIO CTPYH 1 MMmelolmrecs 10°°° Bos-
MOMHbIX 3HAYeHWil 3Heprun Bakyyma. Xota uucno 10 2° oueHb
Mano, BO3MOXHble YPOBHU BaKyyMHOW 3HePrun oTaeneHbl Apyr ot
apyra Ha 10 2% eguHuL, 4TO ecTb elle MeHbLee Yncno. Takum o6-
pa3om, 60/1blWoe YNCNO TEOPUIA CTPYH AAeT BaKyyMHbIe SHepruv B
“npaBUnbHOM” MHTepBane. BepoATHOCTb, YTO CAy4ariHo BblbpaH-
Has 3Heprua Nonajer B Hero, No-NpexHemy npeHebpexmmo mana,
Ho Bycco v MonumHCKM yKasanu, 4To 3To HecyllecTBeHHO. B KoHue
KOHL,0B “npaBunbHan” BaKyymHas 3HEpPrus HenpemeHHo BO3HUK-
HeT. Miies cocTouT B TOM, YTO BCENEHHan nepebupaer BCe BO3MOX-
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Hble TEOPUM CTPYH, 3aCTpeBas Ha KaXaoMn Ao Tex nop, noka Ta He
3aCTaBMT 3Ty BCENEHHYIO PACChINaTbCs, @ 3aTeM KBAHTOBO-MeXaHu-
YeCKU TYHeNNNpPyeT K HEKOTOPOW Apyrov Teopum CTpyH. Ecav nogo-
HAaTb AOCTATOYHO AOATO, TO HA HEKOTOPOM 3Tane BCeNeHHas npu-
obpeTeT BakyyMHYI0 3HEPruio, KoTopas ByAeT nexarb B UHTEPBane,
MOAXOAALLEM ANA XU3HW.

B 2006 rogy Monb CraiHxapar v Hun TolopoK npeanoxunu Ba-
puaulmio Ha Temy Teopun TYHENTUPOBAHNA — LMUKNNYECKYID BCe-
NeHHylo, KoTopas paclmpsaetca nocne bonblworo B3pbiBa u Cxu-
maeTcs B bonbwom CxnonbiBaHMKM, NOBTOPASA TaKoe MOBeLEHUe
KaXablA TPUNAMOH NeT UK oKono Toro. B ux moaenu sHeprus Ba-
Kyyma yObIBaeT Ha KawaoM MnociefoBaTeNlbHOM LMKNE, TaK YTo B
KOHL|e KOHLOB BCeNEeHHas Noiy4yaeT o4eHb Manyio, Ho He HyNeByio
BaKYYMHYI0 3HEpruio.

B TOW unu nHou moaenu BCeneHHas, BaKyyMHas 3Heprus Koto-
poi fOCTaToMHO Mana, byaeTt TyT oKonaymBaTbCA O4eHb Aonro. Yc-
NOBUA MPUrofHbl ANA BOSHUKHOBEHMWS XU3HMW, A Y XU3HW NONHO
BPEMeHW, 4ToBbl Pa3BUTb Pa3ym M NOUHTEPECOBATLCA, NOYEMY OHA
TYT OKa3anacb.



FMABA 15
MaremaTtuyecKas Kytepbma

rycem — rorot, y NbBOB — AOCTOMHCTBO, Y MEBYUX NTUL, — ne-
y HUTENbHOCTb, Y ABOPOHKOB — NMKOBaHWe... A Kakoe 0606-
Wwaloliee cyllecTBUTeNbHOE OTHOCUTCA K martematuke? Beawukone-
nue matematnku? Camnwkom nadocHo. TanHcTBO matematnku? flo-
Hanyi, HemHoro yepecuyyp. B pesynbrate MHOryx BbiNaBLIKMX HA
MOI0 A4ONI0 WaHCOB NoHabnioaath 3a NoBejeHMeM maTematmyec-
KUX MHAWBUAYYMOB, COMBLUMXCA B A0CTATOYHO Gonbluoe CTago,
A Npulen K BbIBOAY, YTO CaMOe noaxoasiuee CI0BO ANA Toro, 4To
OHMW yCTpaunBaloT, — “KyTepbma”.

OAMH U3 HUX B TaKoil KyTepbme u3obpen oaHy u3 Haubonee
NPUYYANMBBIX CTPYKTYp BO BCEM NpeameTe U OTKPbUl CKPbITOe
€AVHCTBO 3@ TauHCTBeHHbIM (hacapgom. WX OTKpbITUA, BO3HWUKaB-
Wwue no 6onbluen 4acTM U3 NpasaHoLIaTaHUA B HAAeXAe, YTo NOA
PYKY NOABEPHETCS YTO-HUOYAb MHTepeCcHOe, HAaYMHAIOT NPOHMKaTb
B TEOPETMYECKYI hU3UKY, N OHWU MOTYT OKa3aTbCs KNI0YeBbIMU ANs
HEKOTOPbIX CaMbIX NOBONLITHLIX CBOWCTB CynepCTpyH.

MartemaTtuKka cynepctpyH — NpeAMeT HACTONIbKO HOBbIN, YTO
66nblas ee 4acTb ellle He usobpeteHa. Ho, No npoHuUK cyasdbl,
MaTeMaTuKM U BU3MKKN Kak pa3 OTKPbIAW, Y4TO CYynepcTpyHbl, Haxo-
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AAWMECA HA CAaMOM NepeaHEM Kpae UCCiefoBaHuiA B COBPEMEH-
HOV (DU3MKe, AEMOHCTPUPYIOT 3aHATHYIO CBA3b C KYCKOM BUKTOPY-
@HCKOM anrebpbl — HACTONBbKO CTAPOMOJHbIM KYCKOM, YTO ero pej-
KO YNOMMHAIOT B YHUBEPCUTETCKUX Kypcax matemaTuku. 31o anreb-
panyeckoe u306peTeHne W3BECTHO KaK OKTOHWOHbI; OHW npej-
CTaBAAIOT COBOMN CTPYKTYPY, UAYLLYI0 NOCNE BELECTBEHHbIX Yucen,
KOMMNEKCHbBIX YACEN U KBATEPHUOHOB.

OKTOHMOHBI BbINK OTKPLITLI B 1843 roay, pe3ynsTar nosBuACA
B neyatu B 1845-M 3a YyXUM aBTOPCTBOM, U C TeX NOp MX C03aa-
TeNlb HEW3MEHHO YKa3blBaNCA HENPaBUAbHO — HO 3T0 6oNblIOro
3HAYeHUA He KMeNo, MOCKOMbKY BHUMAHWUA HA HUX BCE PABHO
HUKTO He obpawan. K 1900 roay oHu Bnanu B 6e3BeCTHOCTL Aa-
e BHYTpM matemaTuku. Hefonroe Bo3poxaeHue Bbinano Ha ux
J0N10 B 1925 roay, Koraa BurHep u ¢ox HeiimaH nonbiTanuck Ha
MX OCHOBE NOCTPOMTb KBAHTOBYIO MEXaHUKY, HO CHOBA MCYe3nu ¢
ropu30HTa, KOrgfa 3Ta nonbiTKa He yaanack. B 80-x roaax aAsag-
LaToro BeKa OHMW BbIHLIPHYAW CHOBA M3-33 UX NOTEHLMANbHOWM
NONe3HOCTU B TEOPUM CTPYH. B 1999 roay oHuM cbirpann ponb
KNIOYEBOro UHIpeaneHTa B 10- U 11-MEPHOMN Teopuax cynep-
cTpyH?.

OKTOHMOHbI FTOBOPAT HaM, YTO HEYTO OYEHb CTPaHHOE TBOPUTCA
B panoHe yucna 8, a 4Tto-To elle Honee cTpaHHOE NPOUCXOAUT C
(bU3MKON NpoCTpaHCTBa, BpemMeHN M matepun. BukTopmaHckas
fesgenylwka nepexmuna BTOpoe POXAEHWe B Ka4ecTBe Katoya, oT-
KpbiBatollero rybokue TaiHbl Ha 0BWMX pybexax maTemMaTuku v
®U3MKKM — B 0COBEHHOCTM 3TO OTHOCWUTCA K BEpe B TO, YTO MpPOCT-
PaHCTBO—BPEMA MOXET UMeTb Donbliee YUCNO U3MEPEHUIA, YeM

1 11-MepHbIX CyNnepcTpyH He BbiBaeT (310 e BUAHO 13 NEePeynceHns Teopuii CTpyH, Npu-
BEAEHHOMo Ha CTp. 398); B 11-MEPHOM NpPOCTPAHCTBE MBET CYNepCMMMETPUYHOE
0606WeHMe IAHIWTEAHOBCKON TEOPUM FPaBUTALLMMN, KOTOPOE HAPAZY C CynepcTpyHamu
AOMKHO HEKOTOPbIM 06pa3om BKMOUYATLCA B MOKA elle He co3faHHylo M-teopuio (He
ABAANILYIOCA B ByKBaNbHOM cMbiC/e Teopueit CTPYH). ITa 11-MmepHas cyneprpasurauna
Byner ynomaHyta Ha crp. 428. (lTpumey. nepes.)
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TPaaAULMOHHbIE YETbIPE, N YTO MMEHHO 3a CHET 3TOI0 COeANHAIOTCA
B OAHO Uenoe rpaBUTalma U KBaHTOBaA TeopuA.

OKTOHMOHHAA cara pasBopayMBaeTcs Ha CBOBGOAHBLIX NpocTopax
abCTpaKTHOW anrebpbl; 3TOMY CIOMETY NOCBALLEH NPeKpacHbIi ma-
TeMaTuyeckuin 0630p, onybAMKOBAHHBIW B 2001 oAy amepuKaH-
CKUM matematuom JoHom bassom. A 6yay B 3Ha4UUTENbHOW Me-
pe ONMpaTbCsA Ha ero UAeun, 30 BCeX CUN CTapasch JOHECTU 40 Yu-
TareNs XUTPOYMHbIE, HO U3ALLHbIE Yyfeca, KOTOPbIMU CNABUTCA 3Ta
nobonbiTHas 061acTb Ha CTbiKe MaTemaTtuku U busnku. Kak u ¢ ay-
xom oTua lamneta — pasBoN/OLUEHHbIM FOI0COM MU3-Nof CLUEHbl, —
3HauYNUTEeNIbHAA YacTb MaTeMaTMYeCKMX nogpobHoCTeR AoMKHA oCTa-
BaTbCA BHE NONA 3peHuA ayantopumn. OTHECUTECh KO MHe C Tepne-
HUEM U He obpallainTe CAUWKOM BONbLLIOTO BHUMaHWUA Ha HEMNOHAT-
HOCTU HeobbAcCHEHHOro npodeccHoHanbHOro XaproHa. MHorga
npocro Tpebyerca yaobHoe cnoBo, YToObl He ynycKaTtb M3 BUAY
OCHOBHbIX AE€NCTBYIOL{MUX NULL.

B KayecTse BCTYyNNeHUA MOTYT ObiTb NONE3HbI HECKONbKO Hanmo-
MUHaHWA. C Hallen UCTOpUER O NOroHe 3a CUMMETPUER TeCHo ne-
pennenoch ocyulecTBAABLUEECs LAl 3a LWarom paclinpeHune vuc-
NoBOWA cucTembl. MepBbiM Warom 6610 OTKpbITUE (MNK M306peTe-
HME) B CepeauHe WeCcTHaALaToro CTONeTUA KOMNNEKCHbIX Ynucen, B
KOTOPbIX MMEETCA KBaapaTHbii KopeHb U3 —1. [lo TOrO BpemeHM
MaTeMaTUKKU CYMTaNM, YTo YnCNa — eAUHCTBEHHbIE U OaHHble oT
Bora. VI nogymatb Henb3s 66110 06 N300pETEHNN KAKUX-TO HOBbIX
yucen. Ho okono 1550 roaa Kapaavo u bombennu caenanv umen-
HO 370, 3an1cas KBaApaTHbIA KOpPeHb U3 OTPULATENbHOMO Yucna.
NMoHaaobmMnock OKONO 400 NeT, YToObl Pa306paThCs, KAKON B 3TOM
CMbIC/l, HO BCEro OKOMO 300, YTOGLl y6eanTb MaTemMaTuKoB, YTO
LUTYKa 3Ta CAULLKOM nonesHas, YTobbl CTOMNO ee BbIKWAbIBATD.

K 1800-m roaam BbidypHoe usobpeterne Kapaaro u bombennn
KPWCTanM30Banoch B YNCNA HEKOEro HOBOTO BUAA, B 3aNACK KOTO-
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pbIX NOABUACS HOBbIN cCMMBOA /. KOMNNEKCHble Yncna MoryT nokKa-
3aTbCA CTPAHHBIMW, HO OHU OKa3aANCb BOCXUTUTENBHbLIM CPEACTBOM
ANA NOHUMAHUA MaTeMatMyeckon Gusnknu. 3agaum o Tenne, CBeTe,
3BYKe, KonebaHuax, ynpyroctu, rpaButal M, MarHeTusme, 31eKTpu-
YyecTBe M TeYeHUM HMMAKOCTEN U ra3oB — BCE OHW NOALANNCH KOM-
NAEKCHOMY HaTUCKY, NpaBAaa, TONbKO B (U3MKe pasmepHOCTY ABa.
Hawa BceneHHas, ofHaKo, UMEET TPW NPOCTPAHCTBEHHbIX 13-
MepeHUs — BO BCAKOM C/y4yae TaK CYMTanocb A0 Camoro nocneq-
Hero Bpemenu. MocKoNbKy ABYyMepHas cucTema KOMMAEKCHBIX Yu-
cen HacTonbKo 3 heKTMBHA B AByMepHOWN DU3NKe, MOET An Hail-
TACb aHaNorMyHas TpexmepHas 4YMCNoBas CUCTeMa, NPUroAHas
ANA UCNoNb30oBaHWA B “HacToawwen” dhusnke? [AMUABTOH NOTpaTUA
rofbl Ha NOUCKM Yero-To nogobHoro, Ho 6e3 BCcAKoro ycnexa. 3arem
16 OKTA6pA 1843 roAa OH UCNbITaN 03apeHne: He CMompu Ha mpu
usmepeHus, CMOMpU Ha Yemsipe, — W Hauapanan cBov ypaBHe-
HWA ANA KBAaTEPHUOHOB HA KAMEHHOW KnagaKe Mocta bpymbpumx.

Y FTamunbToHa 6bin CcTapbii Apyr CO BpeMeH Konneama no UMeHu
DxoH lpeiiBc, daHat anrebpbl. Becbma BEpOATHO, Y4TO MMEHHO
lpeiBC NepBoHa4anbHo Npodyaun B fAMUNLTOHE WMHTEPEeC K pac-
WWPEHMNIO YNCNOBON CUCTEMBI. TamMUNBTOH Hanwucan ceoemy npu-
ATENI0 ANMHHOE MUCbMO O KBaTePHUOHAX Ha CNeayiolunii e AeHb
nocne Toro, Kak UCNOPTUA MOCT CBOEN HaANUCHIO.
periBc cHayana 6bin 03aaadveH ¥ COMHEBaNCA, HACKONbKO 3a-
" KOHHBIM ABNAETCA M306peTeHne NPaBu YMHOMEHUsA NPAMO U3 T0-
NoBbl. “Y MeHA NOKa HET HUKAKOro0 ACHOrO NPeACTaBNeHUs O TOM, B
KaKoW cTeneHn Mbl CBOGOAHbLI B NPOU3BOAbHOM CO34aHUWN MHUMO-
CTel U B HAAENEHUN UX CBEPXbECTECTBEHHbIMU CBOWCTBamMu”, —
nucan oH B OTBET. Ho OH TaKe pasrnagen noteHuMan HoBon naen
1 3a,ancs BOMPOCOM O TOM, KaK AaneKo 370 NO3BOAUT NPOABUHYTb-
ca: “Ecnm Bala anxumunsa no3sonseT Bam co3farb Tpu dyHTa 30010-
Ta, TO 3a4em OCTaHaBAMBaTbCA?”
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To 6bin xopolwnid Bonpoc, 1 perBC 3aaanca Lenblo oTBETUTb
Ha Hero. Mo npolecTBuK ABYX MeCALEB OH Npucaan NnMcbMo, B KO-
TOPOM FOBOPWA, YTO Halen BOCbMUMEPHYIO YWUC/OBYIO CUCTEMY.
O Ha3Ban ee okTaBamu. C HMUMU Bbina cBA3aHa 3amevaresibHas
dhopmyna o cymme BOCbMU KBAAPaTOB, K KOTOPOW Mbl O4€Hb CKOPO
obpatumcs. OH NonbITancs onpeaennTb 16-MePHYI0 HYNCIOBYIO CU-
CTeMy, HO HaTKHYACA Ha HeYTo, 0 YemM OH OTO3BANCA KaK o “Henpepa-
BUAEHHOW 3arso3aKe”. [amWAbTOH CKasan, YTo NOMOMET CBOeMYy
APYry NpuBiedYb K €ro OTKPLITUI0O BHUMaHWE Ny6AnKW, HO NOTOM
OKasanca CAMILKOM ANA 3TOro 3aHAT uccnegoBaHMem CBOMX KBa-
TEPHUOHOB. 3aTeM OH 3aMeTU NOTEHLMANbHYI Npobaemy: yMHO-
XeHWe OKTaB He NOAYMHANOCH 3aKOHY aCcCOUMaTUBHOCTU. ITO 3HA-
4WT, 4TO eC/IN B3ATb NPOM3BEAEHNE TPEX OKTaB ABYMA cnocobamu,
Kak (ab)c n a(bc), To, Kak NpaBuNo, NONYYaTCA Pas3nnyHble OTBETHI.
Mocne npoBeAeHHOW UM Cepbe3HOW nepeoleHKu LeHHocTel la-
MWUNLTOH BblN FOTOB OTKA3aTbCA OT 3aKOHA KOMMYTAaTUBHOCTW, HO
paccraTbCs elle U C acCoLMaTMBHOCTLIO — 3TO ObINO YXe Yepecuyp.

[anee perBcy KpynHo He noBe3no. [Jo TOro Kak OH cymen
onybankoBaTb CBoe OTKPbITUE, K3n1 He3aBMCMMO OTKPLIN TO Xe ca-
Moe U B 1845 rofly onybiMKoBan Kak npunoXeHune K yXacHol Bo
BCEX OCTaNbHbIX OTHOLEHUAX CTaTbe NO 3NAUNTUYECKUM DYHKUK-
AIM, HaCTONbKO M306unylolen owmnbKamu, 4To ee M3bAAK U3 Co-
6panus ero pabor. Kanv Hassan CBOK CUCTEMY OKTOHMOHAMMU.

peiBC BbIN PACCTPOEH TeM, YTO €ro ONepeannun B naaHe ny6-
AMKaumu. Tak cNy4nnoch, 4To ero co6CTBEHHAas CTatbsA AOMKHA Obi-
Na BCKOPE BbINTV B TOM Xe XypHane, rae 0 CBOEM OTKPbITUM 06b-
asnan Kanu. Noatomy MpeiBc ao6aBun K CTaTbe 3aMeyvaHue C yKa-
3aHueMm, 4TO Ta Xe uaes NpulLia emy B rofoBy elle 3a ABa roaa Ao
TOro, a [AMMNLTOH NoaAepKan ero, onybIMKOBAB KPATKYIO 3aMeTKY,
NoATBEPMAAIOLWLYIO, YTO NPUOPUTET NPUHAANEKMUT ero apyry. He-
CMOTPS Ha 3Ty YETKYI0 KapTUHY, OKTOHWUOHbI GbiCTPO Npuobpenn
Ha3BaHue “yncna Kanu”, WMpoKo UCNoNb3yemoe v No Cen AeHb.
MHorve matematku Tenepb nonb3yloTcs TepmuHonorueit Kanm,
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Ha3bIBaA 3Ty CUCTEMY OKTOHMOHAMM, yKa3biBaA Npy 3TOM Ha aBTop-
cT80 persca. B nobom ciyyae Takoe HasBaHue nyyie, 4em “okra-
Bbl”, NOCKONbKY OHO HANOMUHAET “KBATEPHUOHDLI”.

Anrebpy OKTOHVOHOB MOXHO ONUCLIBATb B TEpPMUHAX 3ameya-
TeNbHOW AMarpammbl, U3BECTHOW Kak nnockoctb ®PaHo. OHa npep-
cTaBnser coboi KOHEYHYIO FEOMETPUIO, COCTaBAEHHYIO U3 CeMU TO-
Y€K, COEAUHEHHDBIX MO TPU CEMbIO “NPAMBIMU” NVHUAMU, U UMeeT
BUA, NOKA3aHHbI Ha PUCYHKeE.

OaHY M3 NPAMbIX NPULWNOCH CBEPHYTH B OKPYXHOCTb, YTOObI
1306pa3nTb ee Ha NNOCKOCTM, HO 3TO He CTpaLHo. B 3Toi reomert-
puu no6ble ABE TOUKM NEXAT Ha OAHOW NPAMONA, a niobbie ABe NPs-
Mble MepeceKalTcs B HEKOTOPO Touke. lapannenbHbiX NpAMbIX
HeT. MnockocTb ®aHo Gbina v3obpeteHa ANA COBEPLIEHHO MHbIX
Lenen, Ho OKa3anoCh, YTO OHa KoauMpyeT B cebe NpaBuna yMHoXe-
HWUA OKTOHWOHOB.

B OKTOHMOHAX MMEEeTCA BOCEMb €AMHUL: 0BbIYHOE YMCNO 1 1
eule cemb, 0603Ha4aeMble KaK ey, e, €3, €, €, eg U e;. Ksaapar
noboit n3 3TUX ceMu paseH —1. [lnarpamma onpegenser ux npa-
BUNa yMHOXeHUA. TlycTb Ham Hao YMHOXNTL €3 Ha e;. Miem Ha
Anarpamme TOUYKU 3 U 7 U COELUHAIOWYIO UX NPAMYIO NTUHMIO. Ha
Hel MMeeTCA TPeTbA TOYKa — B aHHOM cilyyae Touka 1. Cnefiya no
CTpenKam, Mbl Ufiem OT 3 K 7 U flanee K 1, TaK 4To eze; = ey Ecam
nopsAoK o6paTHbii, TO HAAO AONONHUTENbHO B3ATb 3HAK MUHYC:

Nnockoctb ®aHo — reomeTpua C CEMbIO TOYKAMU N CEMbIO MPAMbIMU.
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e;e3 = —e,. Ecm npogenarb 310 AnA BCeX BO3MOXHbIX Nap eanHuL,
NONY4YUTCA NOMHAA KapTuHa apudmMeTnKn okToHUoHoB. (Co cnoxe-
HUEM U1 BblYUTAHUEM BCE BCErAa NPOCTO, a AeNeHUe ChegyeT U3 ym-
HOXeHUA.)

peiiBc 1 Kanu He 3Hanu 06 3TON CBA3M C KOHEYHON reOMeTpu-
€1, N03TOMY OHM BbINUCbIBaNU TabnnLy YMHOXEHNSA ANA OKTOHWO-
HoB. Kak nnockoctb ®aHo Nnomoraer Bbipasutb 3Ty Tabauuy, 6bino
OTKPbLITO MHOTO MO3KE.

Ha npoTayeHUM MHOFUX NET OKTOHWOHbI OCTaBanUCb AWUKO-
BMHKOW BTOPOro copTa. B oTaunyne ot KBaTepHUOHOB Y HUX He Obl-
N0 HU FEOMETPUYECKOW UHTepnpeTaLuun, HU NPUMEHEHWUIA B Ha-
yKe. [lawe BHYTPU YUCTON MaTeMATUKU U3 HUX, KA3aN0Cb, HUYETO
He cnejyeT; HeyAUBUTENbHO, YTO OHW Bnanu B 6e3secTHoCTb. Ho
BCE U3MEHUNOCb, KOKAa BLIACHUNOCh, YTO OKTOHWOHBI — UCTOY-
HWK Hanbonee NpuUYyaANMUBbLIX anredpanyeckux CTpyKTyp, U3BecT-
HbIX B maTemaTure. OHW fatoT 06bACHEHWe, OTKYAA Ha CAMOM ge-
ne 6epytcs NATb KNANUHIOBBIX UCKNIOYUTENbHBIX TPYNn JIn Gy, Fy,
Eg, E; v Eg. A rpynna Eg — camas 6onblwas U3 UCKNIOYUTENbHbIX
rpynn Jlu — durypupyer dsaxcdsi B Kayectse rpynnbl CUMMeT-
pUU, Ha KOTOPOI OCHOBAHa 10-MepHas TeOpUA CynepcTpyH, 06-
napaiolas Heobbl4anHO NPUATHBIMU CBOMCTBAMU U paccmarpu-
Baemast MHOTMMU PU3MKAMU KaK HauNy4ylWUiA Ha AaHHbIE MOMEHT
KaHgupar Ha Teopwio Bcero.

Ecnu mbl cornawaemcs ¢ [Jupakom B TOM, YTO KOPHW BCENEH-
HOW — B MatemaTuKe, TO Mbl MOXEM CKa3aTb, YTO BepOATHas Teo-
pus Bcero cyuiectByeT NnocToNbKy, NOCKONbLKY cyulectsyeT Eg, a Eg
CYLLECTBYET NOCTONbKY, MOCKONbKY CYLLECTBYIOT OKTOHUOHBI. YT OT-
KpblBaeT nepes Hamu 3aHATHYI0 (HUNOCODCKYI0O BO3MOMHOCTD:
CTPYKTYpa, Nexalyas B 0CHOBE Hallelt BceneHHon (Npo KoTopyio
Mbl 3HaEM, 4TO OHa OYEHb cneLuanbHas), BbiaeneHa CBoei CBA3bIo
C YHUKanbHbIM MaTeMaTU4ECKUM 06EKTOM — OKTOHUOHAMMU.

Kpacota ecTtb UcTUHa, a UCTUHa — Kpacorta. lMudaropenyam u
NNaToHWKaM NOHPaBUNOCL Bbl TaKOe CBUAETENbCTBO ONpPefensio-
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e ponu maTemaTUyeCKUX CTPYKTYP B KapTUHe Halwero mupa. Ok-
TOHWOHBI 06NaaaloT 3a4apoBbIBAIOLLEN, CIOPPEANUCTUYECKON Ma-
TemaTU4eCcKon KpacoToi, 3a Kotopyto [lupak yxsatunca 6ol B Kaye-
CTBE NPWUYMHBI, YKa3blBaloLlei, NoYyemy 10-MepHas Teopus CTpyH
BOMKHA 6bITb UCTUHHOW. Ecnu e oHa, Ha Hawy Geay, oKameTcs
NoXHoOW, To ByaeT, TeM He MeHee, aawe 6onee UHTEpPeCHOM, Yem
470 6bl TO HU BbINO UHOE, KOTOPOE OKAXCEMCA UCTUHHBLIM. MpaBaa,
Ham W3BeCTeH U TOT (DaKT, YTO NpeKpacHble Teopuu He oba3aTensb-
HO UCTWHHBI, U 1O TeX Nop, NOKa No NOBOAY CynepcTpyH He Byaer
BbIHECEH BEPAMKT, 3Ta BO3MOMHOCTL AO/IKHA OCTaBaTbCA TONbKO
runoTeson.

KaKoBa 6bl HU 6bina UX BaXHOCTL B QU3UKe, KPYr uaew, caa-
3aHHbIX C OKTOHUOHAMM, — YUCTOE 3010TO ANA MaTeMaTUKMU.

CBA3b MEXKAY OKTOHWOHAMMW WU WCKAOYUTENbHBIMU rpynnamu Jin
npeacraBnseT coboi OAHO W3 LeNo cepun CTpaHHbIX COOTHOLLE-
HUIA MEXAY pa3nnyHbiMU 0600LWeHUsMU KBaTEPHUOHOB U Nepes-
HUM Kpaem COBpeMeHHON (U3uKKU. I X0ody AoCTaTo4HO ry6oKO
paccMOTpeTb HEKOTOPbIE U3 3TUX CBA3eN, YToObl Bbl CMOMY OLje-
HUTb, HACKONBbKO OHU 3ameyatenbHbl. M s cobuparock Hayatb ¢ He-
KOTOPbIX U3 CaMbIX CTaPbIX UCKNIOYUTENBHBIX CTPYKTYP B Matemaru-
Ke — hopMyn ANA CYMM KBaApaToB.

OpHa Takas hopMyNa ecTecTBEHHO BbiTeKaeT U3 KOMMIEKCHBIX
uncen. Kaxpoe KomnnekcHoe yucno umeet “Hopmy” — Keaapar
paccTtosHuUA OT Ynucna Ao Hayvana KoopauHar. Mo teopeme Mudaro-
pa, HOpMa yucna X + iy pasHa x° + y°. [lpasBuna yMHOKeHNs
KOMNNEeKCHbIX 4yucen, cchopmynvposaHHble Beccenem, Apra-
HOM, fayccom u TaMUNBTOHOM, rOBOPSAT Ham, 4To HOpma obna-
AaeT O04YeHb NPUATHbIM cBOWCTBOM. Ecnn nepemHoMuTL ABA
KOMMAEKCHbIX YNCcna, TO HOPMbI TOXKE nepemHoxarca. Ha a3blke
cumeonos (X + Y2 (u? + v® = (xv + yu)? + (xu — yv)%. Cymma aByx
KBaApaToB, YMHOXeHHas Ha CyMMy ABYX KBaapaToB, Bceraa Asas-
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€TCA CYMMOW ABYX KBAAPATOB. ITOT (paKT OblN U3BECTEH UHANNCKO-
My maTematuky Bpaxmarynte okono 650 roga, a Take ®uboHayyn
B 1200 roay.

Ha HayanbHOM 3Tane MaTemMaTMKOB B TEOPWUM YUCEN CUNbHO 3a-
HUManu CYyMMbl ABYX KBaZpaToB, NOTOMY YTO C MX MOMOLLBIO MOX-
HO 6bINI0 pa3nuyaTh ABa TMNA NPOCTbIX Yucen. JIErKo AOKa3arh, YTo
€CAu HeyeTHoe YUCNo NPeACcTaBNAETCA B BUAE CYMMbl ABYX KBAj-
paToB, TO OHO JONKHO UMETb BUA 4K + 1 ANA HEKOTOPOTO Lenoro k.
OcranbHble HeYETHbIe YUCNa, UMeloLe BUS 4K + 3, HENb3A npes-
CTaBWUTb B BUAE CYMMbl ABYX KBagpartoB. OfHaKo He BEpHO, 4TO
HaMaoe Yucno Buaa 4k + 1 ABNAETCH CyMMOW ABYX KBaZpaTos, Aa-
e ecnu paspeluntb 04HOMY U3 KBaZpaToB PaBHATLCA Hynio. Mep-
BOE TaKOe UCKIOYEHWNE JOCTaBAAET YACNO 21.

®epma caenan 3ameuarencHOe No KPacote OTKPLITUE: 3TU UC-
KNIOYeHUA He MOryT ObiTb NPOCTbIMU Yucnamu. OH fOKasan, yTo,
Haobopor, KaXaoe NPoCToe YMCNOo BUAA 4K + 1 ABNAETCA CYMMOIA
ABYX KBaapatos. /13 npuBeaeHHON Bbilwe hopMy/bl ANA NepPeMHO-
HEeHUA CYMM ABYX KBaapaToB TOTAa CNELYET, YTO HEYETHOE YUCNO
ABNAETCA CYMMOW [BYX KBafpaToB, €C/IM U TONbHO eCiu Kawhbli
NPOCTO MHOXWUTENb BUAA 4K + 3 BXOAMT B YETHOI cTeneHu. Hanpu-
mep, 45 = 3% + 6% ABNAETCA CyMMOit ABYX KBaApaTos. Ero pasnoxe-
HWe Ha NPOCTbie MHOXUTENN UMEET BUS 3 X 3 X 5, U NPOCTONA MHO-
HuUTenb 3, UMeloWni BuA 4k + 3 (Npu k = 0), BO3HUKAET B CTENEHN
fBa — T. €. B YETHOW CTeneHu. [ipyron MHOXUTENb, 5, BO3HUKAET B
HEYETHON CTeNEeHW, HO 3TO NPOCTOE YUCNO UMEET BUA 4K + 1 (Npu
k = 1), 4TO He BbI3bIBAET HUKAKUX NpPobNeMm.

C apyroi CTOPOHBI, UCKNIOYEHUE 21 eCTb 3 X 7, FAe 06a NpoCTbIX
UMEIOT BU 4k + 3, NpUYEM Kam0e BXOAWT B cTeneHu 1 (T. e. B He-
YeTHOW cTeneHun), U Mo3TOMy ANA 21 npaBuno He paboraer. Ans
6ECKOHEYHOro Yncna ApYrux YMcen oHo He pabortaeTt no Toun e
npuyunHe.

No3gHee JlarpaHy UCNONb30BaN aHanoOrnMyYHole MeToAbl ANA A0-
Ka3aTenbCTBa TOro pakra, Y4To KaMAoe NONOKUTENbHOE LeNnoe Yuc-
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N0 ABNAETCA CYMMOI YeTbipex KBaApaToB (3Aech pa3peLatTca Hy-
nu). Ero AoKa3arenbcrso MCNonb3yeT Xutpyio Gopmyny, OTKPLITYIO
dnnepom B 1750 rogy. OHO Noxoxe Ha NpuBefeHHOE Bbile pac-
CYHAEeHMNE, HO TONbKO OTHOCWUTCA K CyMMaMm yeTbipex KBafApaTos.
Cymma yeTblpex KBaapaToB, YMHOXEHHAA Ha CYMMY YeTbipex KBa-
ApaToB, €CTb CymMa 4eTbipex ksagparos. MogobHon hopmynbl He
MOXeT 6biTb ANA CyMMbl TPEX KBAAPATOB, NOTOMY YTO CYLLECTBYIOT
napbl Yucen, Kotopble 06a ABNAIOTCA CYMMOW TPeX KBafpaToB, HO
npoussefeHne KOTOPbIX TaKOW CyMmon He aBnseTtca. OfHako B
1818 rogy [lereH Hawen Gopmyny Npou3BeAEHUA ANA CYMMbI BOCh-
mu kBagpartos. Ty xe dhopmyny oTKpbIN [PenBc, MCNONb3ys OKTOHU-
oHbl. begHbiin [perBc — caenaHHOE UM paHblie BCeX OTKPbITUE OK-
TOHWOHOB NpUNMCaHO Apyromy; ero popmyna Ans BOCbMU KBAAPa-
TOB OKa3anacb HEOPUTUHANBHOW.

Vimeetcs Takke TpuBuanbHasa dopmyna Npouv3BeAeHWs Ans
CYMMbl OHOTO KBagpata — T. €. NPOCTO ANA KBagpata. OHa umeet
Bua X°y? = (xy)2. 31a hopmyna ABNAETCA ANA BELLECTBEHHBIX YUCEN
TeM e, 4yeM GopMyna ABYX KBaAPATOB AN KOMNIEKCHBIX: OHa NO-
Ka3biBaeT, YTO HOPMa My/BTUNAUKATUBHA, T. €. HOpMa npoussege-
HWA paBHa NPOWU3BEAEHUIO HOPM. 3aecCb, KaK U Bbille, HOpMa eCTb
KBafpaT pacCTOAHUA OT Yucna A0 Havana KoopauHar. Yucno, npo-
TUBOMNONOXKHOE NOOOMY NONOKUTENBHOMY YUCIY, UMEET Ty e Hop-
My, YTO 1 3TO NONOKUTENLHOE.

A uto Hacyet hopmynel AnA YeTbipex kBaapatos? OHa yTBepHaa-
€T TO e camoe L1 KBaTePHUOHOB. YeTbipexmepHbIi aHanor Teope-
mbl Mudaropa (aa, ectb Takas wWiyka!) rosoput Ham, 4TO KBaTep-
HWOH 0BLLero BUAA X + iy + jZ + kw uMeeT HopMmy X° + 2 + 22 + WP,
a 370 eCTb CymMa YeTbipex KBagpaTtos. KBatepHMoHHas HOpMa TaK-
e MyNbTUNAMKATUBHA, U 3TUM 0b6bAcHAeTcs dopmyna JlarpaHma
ANA YeTbipex KBajpaTos.

Bbl, HaBepHoe, meHs yxe onepeannu. ®opmyna [ereHa ans
BOCbMU KBafPaTOB UMEET aHaNoOrMYHyIo MHTEPNPETALUIO B TEPMU-
HaxX OKTOHWOHOB. OKTOHWOHHAA HOPMa MYNLTUNAUKATUBHA.
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3/ecb NPOUCXOAUT YTO-TO BECbMa N10HONBLITHOE. Y HAC MMeeTCs
4yeTblpe TUNA NOCNeAOBaTENbHO YCNOKHAIOWMXCA YACNOBBIX CUC-
TeMm: BellleCTBeHHble, KOMNNEKCHbIe, KBAaTEPHUOHbI U OKTOHWUOHBI.
VIx pa3mepHOCTU pasHbl 1, 2, 4 U 8. VimeloTcs GopmMynbl, yTBEPK-
Aalollue, 4TO CymMMa KBaApaToOB, YMHOMEHHAA Ha CYMMYy KBajpa-
TOB, €CTb CyMMa KBaaparos, U 3TM GOpMy/bl NPUMEHUMBI K 1, 2, 4
unu 8 KBagpartam. ITn Gopmynbl TECHO CBA3AHbI C COOTBETCTBYIO-
LUMU YUCNOBLIMU cucTeMami. Ho elte Gonee UHTpUryiolei ssns-
eTcA cama nocnefoBaTeNbHOCTb YNCeN, KOTopble 34eCh NOABNAIOT-
ca: 1, 2, 4, 8 — yTO panbwe?

Ecnv npogonkuth NOCNeAoBaTeNnbHOCTb, TO BECbMAa pasyMHO Bbino
6bl 0XMAATb, YTO Mbl HAAEM UHTEPECHYIO 16-MEPHYI0 YUCNOBYIO CU-
cremy. [lencTBUTENbHO, TaKYI0 CUCTEMY MOKHO NOCTPOUTL €CTECTBEH-
HbIM NyTeMm, Ha3blBaEMbIM nboueccom Kanu-[ukcona. Echn npume-
HUTb 3TOT NPOLECC K BeWeCTBEHHbIM YUCAaM, TO NOAYHAIOTCA KOM-
nnekcHole. [IpUMeHeHWe K KOMNNEKCHBIM JA€T KBATEPHUOHSI. [pu-
MEHEeHWEe K KBaTepHNUOHaM — OKTOHWOHLI. W ecnu Tenepb ABUHYTLCA
Janblue ¥ NPUMEHUTb €ro K OKTOHWMOHaM, NOMYYaTCA CeAEeHNOHbI —
16-MepHan YMCNoBas CUCTEMA, a 3aTem anrebpbl pasmepHoCTH 32,
64 v TaK fanee (Ha KaXAoM Lware pa3MepHOCTb YABaUBAETCA).

Yo me, cywectByet dopmyna AN 16 KBaAPaToOBR?

Her. Hopma cefeHVMOHOB He MynbTUNAUKaTUBHA. Popmynbl
npou3seaeHuUs ANA CYMM KBafpaToB CyLLECTBYIOT moO/bKO TOTAa,
KOTAa KBAfpaToB B HUX 1, 2, 4 UAU 8. 3aKOH Manbix Yucen CHoOBa
npossun cebs: 10, YTO BbITNALENO0 HAK NOCNELOBATENbHOCTb CTeNe-
Hen, CTONopUTCA.

Mouemy? Mo cym, notomy yto npouecc Kanu-[nkcoHa nocrenex-
HO pa3pyluaeT 3aKoHbl anrebpbl. BCAKWI pas, Kak OH NPUMEHSAETCS,
NoNy4aloLLasca cuctema sefet cebs B 4EM-TO HE TaK XOPOLLO, KaK npe-
ablaywas. Lar 3a warom, 3aKOH 3a 3aKOHOM — ¥ U3ALLHbIE BeLLecT-
BEHHbIE YMCNA NOrPYXHaloTCA B aHapxwio. MoapoBHOCTM 3TOro TaKoBbI.
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Hatum yeTbipe YACNOBbIE CUCTEMbBI UMEIOT U ApYTUe 0bLL e CBON-
CTBa, NOMUMO HOPMUPOBaHHOCTU. Hanbonee Bneyatnsiolee — u3-
3a KOTOPOro OHW U NOMajaloT B KNacc 0606LeHNA BELLECTBEHHbIX
yucen — COCTOUT B TOM, YTO 3TO “anrebpbl ¢ geneHvem”. Mimeetcs
MHOTO anrebpanyeckux CUCTEM, K KOTOPbIM NPUMEHUMbI MOHATUS
CNOMEHUA, BbIYUTAHUA U YMHOXKEHUA. HO B HalmMX YeTblpex cucTe-
Max MOXHO, Kpome Toro, Aenutb. CyliecTBOBaHWUE MyNbTUMANKATUB-
HOM HOPMbI AenaeT UxX “HOPMUPOBAHHLIMU anrebpamu C aeneHu-
em”. B TeyeHne HekoToporo BpemeHu IperBc nonaran, yto ero me-
TOZ NEPEXOAaA OT 4 K 8 MOXHO ByAEeT NOBTOPUTD, YTO NPUBEAET K HOP-
MUPOBaHHbIM anrebpam C feneHnem pasmepHocTeit 16, 32, 64 —
BCEeX cTeneHen ABONKU. HO OH HaTKHYNCA Ha NPenAaTCTBUE C cefe-
HWOHaMMW W Hayan COMHEBaTbCH, AENCTBUTENLHO NU CyluecTByeT
16-MmepHas HOpMWUpoBaHHas anrebpa c geneHnem. OH Bbin npas:
Ham Tenepb U3BECTHO, YTO CYLLECTBYIOT TONbKO YETbIPE HOPMUPOBAH-
Hble anrebpbl C AeneHNeM, U OHU UMEIOT pa3mepHOCTU 1, 2, 4 U 8.
Het dhopmynsl ans 16 keappatos, NofobHoM hopmyne Mpeisca ans
BOCbMUW KBagpatos unu hopmyne ditnepa Ans YeTbipex KBaLpaTos.

Moyemy? Ha Kampom ware BAOAb MO LUENOYKE U3 cTeneHen
[BOVIKW HOBAs YMCNOBas CUCTEMA TEPAET HEKOTOPYIO YacTb CTPYK-
Typbl. KomnneKcHble yucna He ynopagoyeHbl Bgonb npamoi. Kea-
TEPHWOHBI HE NOAYUHAIOTCA anrebpavyeckomy npasuny ab = ba —
3aKOHY KOMMYTaTUBHOCTU. OKTOHMOHBI HE NOJYUHAIOTCA 3aKOHY
accouuarusHoctvt (ab)c = a(bc), XoTa WU YAOBNETBOPAIOT 3aKOHY
anstepHatusHoctv (ab)a = a(ba). CegeHuoHbl He obpasyioT anreb-
py C AeNeHUEM U He UMEIOT MyNLTUNAUKATUBHOW HOPMbI.

Bce 3710 HocuT HamHoro Bonee yHaamMeHTanbHLIN XapakTep,
4em npocro dakT “otkasza” B npouecce Kanu—[lnkcona. B 1898 ro-
Ay TypBuL A0Ka3an, 4To eAUHCTBEHHbIE HOPMUPOBAHHbIE anrebpbi
C fieneHnem — 370 YeTblpe HalKX cTapbix Apyra. B 1930 rogy Makc
LlopH pokasan, 4to Te e yeTbipe anredpbl ABNATCA €AUHCTBEH-
HbIMW anbTepHaTUBHbLIMKU anrebpamu ¢ geneHvem. OHU NOUCTUHE
UCKNIOYNTENbHBI.
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Mpoucxoasuee — U3 paspaga Tex Belei, KOTOpble HPABATCA
YUCTBIM MaTeMaTMKam C UX NNaToHUYeCKUMU npuctpactuamu. Ho
@AVHCTBEHHbIMK NO-HACTOALLEMY BAXHLIMU LNA OCTaNbHOTO Yeno-
BEYECTBA CNY4AAMW ABNAIOTCA, NO-BUAMMOMY, BELLECTBEHHbLIE U
KOMMNNEKCHbIE YUCNE, KOTOPble MMEIOT LWMPOKWUE NPAKTUYECKUe
npumeHeHus. KsaTepHWOHbI Npossunn cebs B pAge NONE3HbIX,
NyCTb faXe 330TepUYECKUX NPUNOKEHWNA, HO OKTOHWUOHBI HE nona-
Aanu B CBET paMnbl NPUKNaAHON Hayku. OHW, Ka3anocb, ABAAIOT
€060/ HEKUIA TYNUK YNCTON MaTeMATUKK, NoAo6Me NpeTeHLMO3HO
WUHTENNEKTYanbHON Yenyxv, KOTOPOW 1 CnepyeT OXUAATbL OT N0AeH,
BUTalOW WX B obnakax.

MicTopus MateMaTUKK NOKa3biBaeT CHOBAa M CHOBA, 4YTO ONacHoO OT-
6pacbiBaTb BCAKWE APKUE UK KPACUBbie UAEW NULWb HA TOM OCHO-
BaHWM, 4TO OHW Bpoae Bbl He NPUHOCAT oyeBUAHONM nonb3bl. K co-
HaneHunio, 3T0 He MeLWaeT NioAsM npeHebperatb TaKUMU UAEAMN,
4acTo UMEHHO MOTOMY, YTO OHUW NpPeKpacHble Unu ApKue. Yem 6o-
nee “npaktuyeckummn” nioan cebs nonaraiot, Tem B Gonbluein cre-
MeHN OHU CKNOHHbI NONUBATb NPE3PEHMEM MAaTEMATUYECKUE HOH-
Lenuyuun, Bo3HMKaoLMe U3 abcTpaKTHbIX npobnem u u3obpetex-
Hble “pagun camux cebs”, a He U3 Nnpobnem peanbHOro mupa. Yem
u3sAlLHee KoHuenuus, Tem Gonblue NpespeHns, Kak Byarto Hbl uU3s-
liecTsa camoro no cebe cneayeT CTbIAUTLCA.

Takue peknapauuu GecnonesHocTv — 3anoMHUKKM cyabbbl. Op-
HO-€IMHCTBEHHOE HOBOE NPUMEHEHWe, OAWH LWar BNepes B HayKke —
¥ Npe3npaemas KOHLENLMA MOMET BHE3AMHO, KaK BbiMylleHHoe 13
NYLIKU AAPO, NPU3EMAUTLCA B LEHTPE CLeHbl, bonee He Hecnones-
Has, a, HaobopOoT, CYLLIHOCTHO BaMHas.

Takum npumepam Het yucna. Cam Kanu rosopun, 4to ero mart-
pULbl COBEpLUEHHO 6ecnoesHbl, HO CErofHA HU OAHA BETBb HayKW
He morna 6ol 6e3 Hux dyHKUMOHMpoBaTb. KapaaHo 06bABUA, 4TO
KOMMAEKCHble YACNa “HACTONBKO e feNuKaTHbl, HacKonbKo Gec-
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NoNe3Hbl”, HO HI OAMH UHXEHEP UK dU3NK He mor 6bl pabotars B
MUpe, B KOTOPOM OTCYTCTBOBANM 6bl KOMNNEKCHbIe Yucna. foadpu
Xaponay Xapav — Beayiwiemy aHrMnCKOMY MaTeMaTUKy 30-X FOL0B
ABafUATOro BeKa — 6e3mepHO UMNOHUPOBANA MbICNb, YTO TEOPUS
4yucen He UMEET HUKAKMUX NPAKTUYECKUX NPUMEHEHWUW U, B YaCTHO-
CTW, HE MOXET UCNONB30BATLCA B BOEHHbIX Lenax. CerogHs Teopus
yucen NPUMEHAETCA ANA WUGHPOBKU COOBLLEHUI — OHA XKU3HEHHO
BayHa AnNA 6€30NacHOCTM KOMMEpPYECKUX onepauui, npoBoau-
MbIX Yepe3 WHTepHeT, u elue 6onee BaxHa ANA BOEHHbIX.

NopobHoe e NPOUCXOAUT U C OKTOHWOHaMU. OHU elue moryT
BOMTU B 06A3aTeNbHbIA KypC MaTeMaTUKU U fawe, ckopee, Gu3u-
Ku. MNocTeneHHo CTaHOBUTCA ACHOW LeHTpanbHas pofib OKTOHWO-
HOB B Teopuu rpynn JIn — B 0COBEHHOCTU TeX, YTO NpepCcTaBAAoT
uHTepec ans GU3UKKU, U B NEPBYI0 04YepPesb NATU UCKNIOYUTENBbHbIX
rpynn Ju G,, Fy, Eg, E; v Eg, UMeloLMX 3aragoyHbie pasmepHocTi
14, 52, 78, 133 ¥ 248. Camo ux cywectBoBaHuWe npeacraBnseT co-
6o 3aragky. OauH JOBeAEHHbIA A0 6enoro KaneHua marematuk
Ha3Ban Ux co3gaHue rpyboiM NopoXaeHnem 3n0HamepeHHoro 6o-
Hecrsa.

Jio6butenu npupoabl NONYYaIoT yA0BONLCTBUE, BHOBb W BHOBb MO-
Cellan XopoLwo UM WU3BECTHbIE KPacuBbie MeCTa, OTKYAa MOMXHO
HaCNaXAaTbCA NPEKPaCHbIM BUAOM — OT CepeauHbl BOAONaAa, C
yCTyna, yBOAALLEr0 B CTOPOHY OT HAXOKEHHOW TPONbI, UK Ha yTe-
ce, C KOTOpPOro OTKPbLIBAETCA BUA Ha ronybon okeaH. MofobHbIM
e 06pa3om matemaTUKu NOBAT BO3BPALLATHCA K CTapbiM TEMaM
¥ paccMaTpuBaTh UX C HOBbIX TOYEK 3peHus. Mo Mepe cMeHbl nep-
CMEKTUBbI B HALWWX B3rNsAax Ha MaTemMaTtuKy yaaeTcs faTb HOBblE
MHTEpNpeTaLWu CTapbiM KOHLENLUAM, YTO OTKPbIBAET HOBbIE BO3-
MOXHOCTU. 3TO BOBCE He BONPOC MaTeMaTUYeCKOro Typu3ma, Kor-
Aa C OTKPbITHIM PTOM TapallaTcs Ha HEYTO HEBbIPA3UMO YAWUBU-
TeNbHOE, PaccMaTpuBasn ero Noa pasHbiMu yrnamu. Takum cnoco-
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60M BO3HWKAIOT HOBblE MOLLHbIE CNOCOBLI PELIEHNS CTapbIX U HO-
BbIX 3aa4. H1 B KAKOM ApYrom mecTe 3Ta TEHAEHUUA HE NPOABU-
nacb cunbHee u He 6bina Gonee MHbOPMaTUBHON, Yem B Teopum
rpynn Jin,

Hanomuum, yto KunnuHr opraHusosan noyTv BCe NpocTble
rpynnbl Jv B yeTbipe 6€CKOHEYHbIX CEMENCTBA, Ba U3 KOTOPbIX CO-
CTaBNAIOT Ha CaMOM Aiene ABe YacTu oAHOro BGonbluero cemeincrea
cneynanbHbIX OPTOroHaNbHbIX rpynn SO(n) B YETHbIX U HEYETHbIX
pa3mepHoCTsAX. [lBa Apyrue cemencrsa — 370 cneuuanbHble YHU-
TapHble rpynnsl SU(n) v cumnnexTudeckune rpynnsl Sp(2n).

Tenepb Mbl 3HaeM, 4TO BCE 3TV CEMENCTBA NPEACTaBAAIOT CO-
6ol Bapuauuu Ha ofHy U Ty He Temy. OHU COCTOAT U3 BCEX N X Nn-
MaTpuu, YAOBNETBOPAIOLLMX HEKOTOPOMY KOHKPETHOMY anrebpau-
YECHOMY YCOBUIO — OHU “KOCO-3pmuToBbI”Y, EqUHCTBEHHOE pas3-
NNYUEe COCTOUT B TOM, YTO ANS NONYYEHWUA OPTOTOHANbHBIX anrebp
JIn Hapo ucnonb3oBaTb MaTpULbl U3 BeWEeCTBEHHbIX YUCen, Ans no-
NYYEHUA YHUTApHBIX anrebp /i — maTpuuibl U3 KOMNAEKCHBIX Y-
cen, a AN NONyYeHUs CUMNNEKTUYECKUX anrebp JIu — maTpuubl U3
KBaTEPHWOHOB. 3Tu anrebpbl 06pasyloT 6eCKOHeYHbIe CeMENCTBa,
NOTOMY YTO MaTpULLbl MOFYT UMETb KaKow YrogHo pasmep. YygecHo
BUAETb, YTO anrebpsbl Ju, COOTBETCTBYIOWME ECTECTBEHHBIM NPE06-
pa3oBaHWAM B raMUILTOHOBOM OMUCAHUU MEXaHUKU — NepBOM
BEIVKOM OTKPbITUW [aMUNBTOHA, — BONYCKAIOT ecTecTBEHHOEe oNnu-
CaHve B TEPMUHAX KBAaTEPHUOHOB — €ro NOCNEe[HEr0 BENNKOrO OT-
KpbITUA.

Ho Tenepb camoe Bpems 3aayMaTtbCA, a YTO e NPOUCXOAUT, ec-
Y B KayecTBe MATPUYHBIX 31EMEHTOB UCMONb3YIOTCA OKTOHUOHSI,
K comanenuio, U3-3a OTCYTCTBUA acCOLMATUBHOCTM He YAAeTCA No-
Ny4uTh HOBOE BECHOHEYHOE CeMeiicTBO NpocTbix anrebp Jlu. Ha ca-
MOM fAene nydwe 6bl CHA3aTb “K CYACTbIO”, NOCKONLKY Mbl Bejb

Ecnm pedb uaer o6 aneebpax Nn. na rpynn JIn cOOTBETCTBYIOWEE YCNOBUE BBITNAANT
no-apyromy. (fpumey. nepes.)
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3Haem, YTO TaKOTo CeMelCTBa He cyllecTByeT. Ho ecim urparb C OK-
TOHWOHAMMW B NPaBWU/bHbIE UTPbIl, 42 €lLe 3apy4UTCSA NOAAEPHKKON
3aKOHa Manbix YUCeN, MOXHO NONYYUTb Cambie HacToswume anreb-
pbt Jin.

MepBblii HAMEK Ha TO, YTO TaK MOMET CNYYUTbCA, NOABUNCA B
1914 roay, Koraa 3nu KaptaH otBeTun Ha o4eBUAHbIA BONPOC U Mo-
NYYUN YRUBUTENbHBIA OTBET. PYKOBOAALLMIA NPUHLMN B MaTemMaTuKe
1 U3MKe COCTOUT B TOM, YTO €C/IN UMEeTCA HEKOTOPbI UHTEpec-
Hblil OOBEKT, TO NepBOE, YTO NPO HEro Haao CNPOCUTL, — 3TO KaKo-
Ba ero rpynna cummetpuu. fpynna CUMMETPUM CUCTEMBI BELLECT-
BEHHbIX Y1CeNn TpUBMANbHa U COCTOUT TONbKO U3 OAHOTO TOXAECT-
BEHHOro npeobpa3oBaHus — npeobpa3oBaHus “He Aenaem Huye-
ro”. fpynna cMMMeTpUU CUCTEMbI KOMMIEKCHbIX YNCeNn CORepHUT
TOMAECTBEHHbIA 31EMEHT U OfHY 3epKaNbHYI0 CUMMETPUIO, KOTO-
pas npeobpasyet /B —i. [pynnoi cCMMMETPUUN KBAaTEPHUOHOB ABNSA-
etca SU(2), Kotopas nouyTu coBnagaer ¢ rpynnoit spauieHuit SO(3)
B TPEXMEPHOM BelLecTBEHHOM NPOCTPAHCTBE.

Bonpoc, Kotopbiin 3agan Kaptan, — 3o “Kakosa rpynna cum-
MeTpUN OKTOHMOHOB?”. Ecin Bbl — HeKuid KapTaH, To 0TBeT Ha 3T0T
BOMPOC Bam u3BecTeH. [pynnov CMMMETPUYN OKTOHWOHOB ABNAETCA
HavMeHbLIAA U3 UCKNIOYUTENbHbIX NPOCTLIX rpynn Jin — Ta, KoTo-
pas n3BecTHa noj umeHem G,. 8-mepHas CUCTeMa OKTOHWOHOB
MMEET 14-MepHylo rpynny cummeTrpun. cknouuTensHas HOpmu-
poBaHHas anrebpa c AeneHnuem HenocpeAcTBeHHO CBA3aHa C nep-
BOW U3 UCKNIOYUTENBHBIX rpynn Jiu.

Yto6bl ABUTaTLCA Aanblie, HAM HaA0 NOAPYKUTLCA C OAHON UAeel,
BOCXOAALLEN K 3n0oxe Bo3pomaeHUAa — HO TONbKO HE K Matemaru-
KaMm, a K XyAOXHWKaM TOrO BpeMEHH!.

B Te AHM MatemaTtuKa 1 UCKyccTBa Ol AOBONBHO BAU3KM ApYr
K ApYry — He TONbKO B apXUTEKTYPE, HO 1 B IKUBONUCU. XyAOKHUKM
BpemeH BO3pOXAeHUS OTKPbIIM, KaK NPUMEHUTb FeOMETPUIo K
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nepcnexktuse. OHW HALWNW reomMeTpuYecKue Nnpaeuna ans nsobpa-
XeHUA Ha bymare TaKUM 06pa3om, 4To6bl OOBEKTLI 1 NeR3amm Bbi-
TALENN KaK TpexmepHsbie. [Ipy 3Tom OHM n306penu HOBbIN U yau-
BUTENbHO KPACWBbIA BUA reOMeTpuM.

PaboTbl 6onee paHHUX XyAOKHUKOB YACTO He BbITNALAT, Ha Hall
B3rnAfd, peanucTuyHbiMn. Jame TaKON XyLOMHUK, KaK [woTTo (AM-
6ponxvo boHaoHe), mor co3aaBarb paboTsl noytn dotorpaduye-
CKOTO KayecTBa, Ho Npu Bonee BHUMaTENbLHOM PACCMOTPEHUM OKa-
3bIBaNnoCh, YTO NEPCMNEKTNBA B HUX HE COBCEM MOCNefOoBaTeNbHa.
Jinwe ®ununno BpyHenecku B 1425 roay cchopmynupoBan nocne-
[OBAaTeNbHbIA MateMaTMyecKUin MeTod MonydyeHUs TOYHOMN nep-
CMEeKTUBbI U Nepeaan CBoe 3HaHWe APYrum XyRnomHuKam. B 1435 ro-
4y BbllNa nepsas KHura no aaHHomy npeamety — Della Pittura Ne-
oHe AnbbepTu.

MeTog 6bin foBeseH [O COBeplieHCTBA B XuBonucu lbepo
aenna ®paHyecKa, KOTOpPbIA BbIN TaKKe 3ameyateNlbHbIM MaTema-
TUKOM. [bepo Hanucan Tpy KHUFM NO MatemaTKe NepCcnexTUBbI.
W Henb3s He ynomsaHyTb JleoHapao Aa BuHuM, KHUra KoToporo
Trattato della Pittura HaumHaeTcs ¢ yTBepAeHUa “IycTb HUKTO, He
ABNAOWMIACA MaTeMaTMKOM, He 4YuTaeT mou pabotul”, yto nepe-
KNAWKanoChb € N03yHrom “fla He BOMAET Clofja HU OAMH He 3HAILWMN
reomeTpuun”, KOTOpbIA, COFNACHO NereHfe, NOMelanca Hag BXo-
aom B lnatoHoBCKylo Akagemuio B [ipesHeit [peyun.

CyTb nepcneKT1BbLI COCTOUT B NOHATUW “NpoekuMun”, cornacHo
KOTOPOI TPEXMepHbIi Nei3a) nepeHoCUTCa Ha NAOCKUI nucT Oy-
marv Takum cnocobom, yto (B uaeane) Kamaas TouKa neisama co-
eAVHAETCA C TNa3oM Habntogatens, nocne Yero HagoO ONpesenuTb,
rhe 3ta IMHUA nepecekaer nuct bymaru. Knioyesas uaes coctouT B
TOM, YTO NPOEKUMUM UCKAKAT GOpMbl HEKOTOPbIMK crnocobamu,
KOTOPbIX He AONYCKaeT IBKAMA. B uyacTHoOCTW, npoekuus moxer
npeBpaTuTb NapannenbHbie NIMHAW B NepeceKalolecs.

Mol Habnogaem Takon 3 eKT Kawablid AeHb. CTos Ha MOCTy U
TAAA Ha SAVHHYIO NPAMYIO NOAOCY YXOAALLEN BAANb Hene3Hon Ao-
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pory UK aBTOTPACChl, Mbl BUAUM, YTO MPAMbIE INHUN CXOAATCA U,
KaK KaMeTcs, nepeceKkalTca Ha ropusoHTe. B aeictsutenbHoCTU
NpsAMble OCTAlOTCA Ha OAHOM W TOM Xe PacCToAHUW APYr OT Apyra,
HO 13-3a NepCneKTBbI BOCNPUHUMAEMOE HaMu pacCTofHNE YMEHb-
LIAETCA NO Mepe TOoro, KaKk NpAMas yxoauT oT Hac. B marematunyec-
KOl maeanu3zauuym 6eCKOHEYHO ANUHHbIE NapannenbHbie NpAMble
Ha NNOCKOCTU TaKXe NepeceKaloTcs, eciu ux NOAXOAAWMUM obpa-
30M CNpOEeKTUpoBaTb. Ho mecTo, rae oHW NepeceKaloTcsa, He ABAA-
ercs 06pa3om KaKom Obl TO HI BbINO TOYKM B NNOCKOCTU — OHO U He
MOXET UM BbiTb, MOCKOMbKY HA NIGCKOCTU NPAMbIE HEe NepeceKaroT-
CA. 3TO KaXyLWMCca “ropu3oHT”, B HanpasneHU K KOTOPOMY Mnpo-
AONMKAIOTCH NPAMbIE U NNOCKOCTb. C TOYKM 3pEHNUA CaMOW NAOCKO-
CTU rOpU30HT BECKOHEYHO YAaneH, HO ero NPOEKLUUA — NONHOCTbIO
OCMbICNEHHAs NpAMasn, NPOXOAALLan Yepe3 cepefnHy KapTvHbI.

JT1a npamas M3BeCTHA KakK “npamas B 6eckoHeyHocTn”. Kak u
KBaApaTHbIi KOPeHb U3 MUHYC eanHULbI, 3TO (DUKUMSA, HO UCKNIO-
4nTenbHO nonesHas GuUKUMA. Bo3HMKaowWwan Takum obpasom reo-
METPUS Ha3bIBAETCA NPOEKTUBHOW FreOMeTpuen, 1, B ayxe apnaH-
reHcKow nporpammbl KneinHa, 370 reomeTpusa CBOMCTB, KOTOPbIe He
MEHAIOTCA NPU NpoeKunsax. IPOEKTUBHYIO FrEOMETPUI0 MCNOoNb3yeT
KaAbli XyAOMHUK, KOTOPbIA pUcyeT U300pameHns ¢ nepcnexTu-
BOM, C IMHWNEN ropu30HTa 1 C “TOYKOM cxoaa”, ans Toro Yytobbl 13o-
Bpamaemble 0OLEKTHI BbINAAENN KaK peanbHsble.

\

Kak npoeKuus 3actaBnsaer napannenbHble NPAMble NepeceKaTbCA Ha FopUsoHTe.
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[eomeTpus NPOEKTUBHOW NAOCKOCTU UCKAIOUUTENBHO U3AILLHA.
Yepes nobble fBE TOUKM MOXHO MPOBECTU eAUHCTBEHHYI Nps-
Myi0, PaBHO KaK B 3BK/IUAOBOW reomeTpuun. Ho, Kpome Toro, nto-
Oble ABE pa3nuyHbIe NPAMbIE NEPeCceKaloTca, NpUYeM poBHO B 04~
HOW TouKe. MNapannenbHbIX, KOTOPbIE TaK 3aHUManu 3BKAWAA, He
cylecTayer.

Ecnu 3to HanomuHaeT Bam NNocKocTb PaHo, TO Bbl COBEPLIEHHO
npassl. [Mnockocts PaHO — 3TO KOHEYHAsA NPOEKTUBHAA reOMeTpUA.

Ot nepcneKTusbl Bo3poxaeHusa A0 UCKNKOYUTENbHBIX rpynn Jin oc-
TaeTcs Tenepb TONbKO HebonbwoN war. POeKTUBHAA NNOCKOCTb,
KOTOpas HesABHO NpuCyTCTBOBana B metogax Anbbepty, ABHO BO3-
HWKNa B HOBOW reomeTpuu. B 1636 rogy Hupap [esapr — apmen-
CKuiA ouuep, NO3AHee CTaBLUMA apPXUTEKTOPOM U UHKEHEPOM —
ony6nukoBan “lpegnonaraemsiii HABPOCOK NOMBITKW paccmarpu-
BaTb Pe3ynbTarbl NepeceyeHns NAOCKOCTA KOHYCOM”. 3ByuuT 310
KaK Ha3BaHWe KHUTY O KOHUYECKUX CEYEHUAX, U KHUFA TAKOBOW U
6bina, HO BMECTO UCNONb30BaHUA TPAAULMOHHON rpeYecKom reo-
meTpuu [le3apr ucnonb3oBan NPOEKTUBHbIE MeToAbl. B TouHOCTM
KaK 3BKNMA0BY reOMETPUI0 MOXHO NPeBpaTuTb B anrebpy, ucnonb-
3yA 1eKapTOBbl KOOPAWHATHI (X, ¥) — napy BeleCcTBEHHbIX YUCen, —
TaK ¥ NPOEKTUBHYIO rEOMETPUID OKa3anoCb BO3MOMHBLIM NpeBpa-
TUTb B anrebpy, ecin paspewnts ByKBam X unu y npuHumars bec-
KOHeYHOoe 3HayeHue (CUTyauus XWUTPbIM CNOCOBOM CTaBWUTCA NOA
KOHTPO/Ib TaKUM 06pa3oM: pacCMaTpuUBaIOTCA OTHOLWEHUA TPeX Ko-
OpAMHAT U CYMTAETCA, YTO 1 : O = HECKOHEYHOCTD).

To, 4TO MOXHO Aenarb C BeleCTBEHHbIMU YACAMU, MOXHO Ae-
NaTh U C KOMMN/IEKCHBIMM, TaK YTO Y HAC NOABNAETCA KOMNIEKCHan
NPOEKTUBHAA NNOCKOCTb. A eciu TyT Bce paboraet, To noyemy 6ol
He Nnonpo6oBaTb KBaTePHUOHbI UM OKTOHUOHBI?

3/ecb BO3HMKAIKOT CNoXHOCTU. OueBuAHbIE MeToabl He paboTa-
10T 13-3a OTCYTCTBMA KOMMYyTaTUBHOCTU. OAHAKO B 1949 roay mare-
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matndeckuin dusmnk Nackyanb opaaH Hawlen 0CMbICNEHHbIN Cho-
C00 NOCTPOUTb OKTOHWOHHYIO MPOEKTUBHYIO NNOCKOCTb BeLecT-
BEHHOW pasmepHocTu 16. B 1950 roay ApmaH bopenb — matema-
TWK, CNELManM3MpoBaBLIMICA B TEOPUM rpynn — AOKa3as, YTo BTO-
pas UCKNoumMTeNnbHas rpynna Jin F, ABNAEGTCA rpynnoi CUMMeTpum
OKTOHWOHHOW NPOEKTUBHON MNOCKOCTU — BROJHE B JyX€ KOM-
NNEKCHOW NNOCKOCTU, HO TONbKO 0O6PA30BaHHOMN U3 ABYX 8-MepHbIX
“nuHeeK”, feneHna Ha KOTOPbIX — OKTOHWOHbI, @ He BelLecTBeH-
Hble Yncna.

WTaK, HaWNOCb OKTOHUOHHOE OOBACHEHWE ABYX M3 MATU UC-
KAto4uTeNbHbIX rpynn Jin. A 4To HacyeT Tpex ocraBwuxca — Eg, £
nEg?

B3rnaa Ha ucknouuTenbHble rpynnsl Jin Kak Ha rpybble nopomae-
HUA 310HamepeHHOro 6oxecTBa 6bin AOBONLHO PacnpOCTpaHeH-
HbIM, NOKa B 1959 rogy XaHc ®peiaeHTtans 1 Xak Tutc HesaBuUcK-
MO He n3obpenu “marnyeckunii KBagpar” U He 06bACHUAN NosBNE-
Hue rpynn Eg, E; v Eg.

CTpOKM 1 cTOoNBUbl MarM4yecKoro Keagpara COOTBETCTBYIOT Ye-
TblpeM HOpMWUPOBaHHbLIM anrebpam c genexvem. Ecnu 3agaHsbl nto-
Oble ABe HOPMUPOBaHHbIe anrebpbl C feNEHNEM, MOXKHO NOCMOT-
peTb B COOTBETCTBYIOLLYIO CTPOKY U COOTBETCTBYIOWMIA cTonbel 1
HaWTW B MarmnyecKom KBaapate — KOTOPbI/ ONpeaenseT pesynsrar
COMACHO He CTONMb YX MPOCTOMY MatemaTuyecKomy npegnuca-
HUIO — HeKotopylo rpynny Jin. MosBneHne HEKOTOPbLIX U3 3TUX
rpynn NOHATb HECNOXHO; Hanpumep, rpynna Jin, COOTBETCTBYIO-
LWas CTPOKe C BELLECTBEHHbIMU Ynucnamm n ctonbuy c BelllecTBeH-
HbIMM Yncnamu, ectb rpynna SO(3) BpalleHnit B TPEXMEPHOM npo-
cTpancTBe. Ecam u ctpoka, 1 ctonbel, COOTBETCTBYIOT KBaTepPHUO-
HaMm, TO Mbl NONY4YaEeM HUYYTb He MeHee ONU3KYI MaTtemaTMKam
rpynny SO(12) BpauweHuit B ABEHAALATUMEPHOM NPOCTPAHCTBE.
Ecnu Tenepb B3ATb OKTOHWOHHYIO CTPOKY WNN OKTOHUOHHbIA CTON-
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Geu, T0 Tam ByayT CTOATb UCKAKOYMTENbHbIE rpynnbl Jn Fy, Eg, E; 1
Eg.! OtcyTcTBYlOWas 34eCh UCKNOUUTENbHAA rpynna G, TaKkxe Tec-
HO CBA3aHa C OKTOHMOHAMM — KaK Mbl YIKe BUAENN, OHA NpejcTaB-
nset coboi ux rpynny CUMMETPUN.

R C H 0
R s0(3) su(3) sp(3) f4
C su@3) su(3) ® su3) su(6) es
H sp(3) su(6) s0(12) e
0 fa €6 ez eg

WtaK, obliee MHEHWUE COCTOUT B TOM, YTO UCKNKOYNTENbHbIE FPynMbl
JIn cywecTBytoT noTomy, 4To 6OXECTBO B CBOE MYAPOCTU LO3BO/U-
NO CylecTBOBaHMe OKTOHWOHOB. Hajo 6bin0 cpasy aoraparbcs.
KaKk 3ameTun JNHWTENH, rOCNOAb U30WpPEeH, HO He 310HaMepEH.
Bce naTb uckntountenbHbix rpynn Sl ABAAIOTCA CUMMETPUAMU pas-
NNYHBIX OKTOHWOHHbIX FeOMETPUN.

Okono 1956 ropa poccuiickuii reometp bopuc Posendensa,
pasmblwnsasn, ObiTb MOXET, 0O Marv4yecKom Keaapare, Npeanono-
WA, 4TO TPY OCTaBLUNECA UCKNKOUUTENbHBIE Tpynnbl Eg, E7 1 Eg Tak-
e ABAAOTCA rpynnamnm CUMMETPUU NPOEKTUBHLIX MIOCKOCTEN.
OpfHaKo BMeCTO OKTOHWOHOB 34eCh Haf0 MCMONb30BaTh Cleayio-

L1e CTPYKTYpbi:

m anAa Eg: OVOKTOHMOHBI, NOCTPOEHHbIE N3 KOMNNEKCHbIX Yncen u
OKTOHWOHOB;

B AnAa E7: KBATE€POKTOHWNOHbI, NOCTPOEHHbIe N3 KBAaTEPHUOHOB U OK-
TOHWNOHOB;

m  Ans Eg: OKTOOKTOHWOHbI, NOCTPOEHHbIE N3 OKTOHNOHOB N OKTOHU-
OHOB.

He yaepMuMCs v NpuBEAEM MaryyecKni KBaapar B ABHOM BUAE, HO 6€3 AoNoNHUTENb-
HbIX NOACHEHN, 33 UCKNIOYEHMEM TOTO, YTO 3AeCk UrypUpYIOT He rpynnbl, @ anre6pbl
Nn. (Mpum. nepes.)
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EanHcTBEHHAs Hebonbluas 3arso3jgKa COCTOANA B TOM, YTO HUKTO
He 3HaN, KaK BHATHO ONpeAenuTb NPOEKTUBHbIE NNOCKOCTY Hag Ta-
KUMU KOMBUHAUMAMK YUCNOBBIX CUCTEM. Tem He MeHee MMeeTCs
pAA CBUAETENLCTB B NONb3Y OCMbICIEHHOCTU AaHHON uaen. o cu-
Tyauumn Ha HaCTOALLMIA MOMEHT, Mbl MOXeM AoKasarb runotesy Po-
3eHdenbga, HO TONbKO C UCMONb30BaHWEM rpynn ANA NOCTPOEHUA
NPOEKTUBHbIX NJOCKOCTEN. 3TO HE NONHOCTbIO YAOBNETBOPUTEND-
HO, MOCKOMbKY 3aMbIiCen COCTOAN B TOM, 4TOObI MPOABUraThCA B
APYroM Hanpas/ieHUN — OT NPOEKTUBHbLIX NAOCKOCTEN K rpynnam.
Tem He meHee nuxa 6epa Hayano. Ha camom gene ansa rpynn E¢ u
E; ywe HaiineHbl He3aBuUCKUMble CNOCOBLI NOCTPOEHMA NPOEKTUB-
HbIX NNOCKOCTeN. Jiwb oaHa Eg NOKa AepKUT 06OPOHY.

Ecnv 6 He OKTOHUOHbI, TO BCA UCTOPUA O rpynnax Jiu Boirnsgena ool
nonpolLe — Kak NnepBoHayanbHo 1 Hageanca Knanuur, — Ho 6bina
Obl AaneKo He CTONb UHTEPECHON. He TO YTO6bI Y CMepTHbIX Bbina
BO3MOMHOCTb Bbl6MpaTh — OKTOHWOHbLI U BCE C HUMMU CBA3AHHOE
cywecmsyrom. VI HEKOTOPbIM TAUHCTBEHHBIM 06pPa3oM camo cyule-
CTBOBAHWE BCEIEHHON MOXEeT 3aBUCETb OT HUX.

CBs3b MEXAY OKTOHUOHAMM U HM3HbIO, BCENEHHOW U BCEM Ha
CBETEe BO3HWKAET U3 Teopum CTpyH. KntoyeBoe CBOICTBO Tam — Heob-
XOANMOCTb AOMONHUTENBHBIX U3MEPEHWIA, B KOTOPbIX MOV 6bl NoMe-
LWaTbCs CTPYHbI. 3T AONONAHUTENbHbBIE U3MEPEHUA MOTYT B NpUHLMNE
NPUHUMATL OTPOMHOE YMUCNO CamMblX pa3HooBpasHbix hopm, v cepb-
e3Has npobnema — HaiTV Ty camyto, NpaBuabHYO hopmy. B ctapon
KBAHTOBOMW TEOPUW KNKOYEBLIM NPUHLMNOM ABNANACL CUMMETPUSA, U
TaKoBa e CUTyaums B TEOPUU CTPYH. Tak uto, 6e3 COMHeHus, rpynnb!
JIn NnoABNAIOTCA HA CLeHe B HyXHbI MOMEHT. Bce fepuTca Ha 3TUX
CUMMETPUAX MO OTHOLIEHUIO K rpynnam Ji, npuyem UCKAKYuTeNb-
Hble rpynnbl CHOBA 3aHUMAIOT 0COBOE MECTO — He KaK TUMYH Ha A3bl-
Ke, HO KaK BO3MOXHOCTU AN peanu3auuu HeoXuaaHHbIx coBnaje-
HUiA, KoTopble 0becneynsaloT hUmKe ee CylecTBoBaHMe.
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Yto BO3BpaLLAET HAC K OKTOHUOHaM.

MNpuBeagem npumep BAUAHUA, KOTOPOE OHW OKa3blBaloT. B 1980-x
rogiax PV3MKM 3aMeTUAIM, YTO B NPOCTPAHCTBE—BPEMEHM Pa3mepHo-
CTel 3, 4, 6 U 10 BbINONHAIOTCA HEKOTOPbIE 3aHATHbIE COOTHOLWEHNUA.
Bektops! (HanpaBneHHble OTpe3kn) M cnuHopbl (anrebpanyeckue
LITYYKU, UCXOLHO cOo3AaHHble Monem [lupakom B ero TeOpUM CnuHa
3N1EKTPOHA) BECbMA TECHO CBA3aHbI MEXAy cobol B pasmepHOCTU
TPU, U TonbKo B Hel. Mouemy? OKasbiBaeTcs, YTO COOTHOLEHUE
MeXay BeKTopamu U CNMHOpamy UMeeT MeCTo B TOYHOCTU Toraa,
KOrga pasmMepHOCTb NPOCTPAHCTBA—BPEMEHWM HA 2 NPEBOCXOAUT
pa3MepHOCTb HEKOTOPO HOPMUPOBAHHOW anrebpbl C AeneHnem.
Bbluutas 2 u3 3, 4, 6 1 10, nonyyaem Kak pas 1, 2, 4 U 8.

Maremartnyeckuin acnekr 3aecb COCTOMT B TOM, YTO B 3-, 4-, 6-
N 10-MepHbIX TEOPUAX CTPYH! KaMAbIA CAMHOP MOXHO npeacTa-
BUTb, UCMONb3YA ABa YMCNA U3 COOTBETCTBYIOWEN HOPMUPOBAH-
HoW anrebpbl ¢ AeneHvem. TaKoro He Cy4aeTCsA HU B KaKOM Apy-
rOM YMcne U3MepeHuin, 1 oTcloaa cnefyeT Habop 3amevarenbHbIX
CNepcTBuin ans dusnKu. Takum obpasom, y Hac UMelTCA YeTbipe
KaHaupara Ha Teopwio CTPYH: BellecTBEHHble, KOMMNEKCHble,
KBATEPHWOHHbIE 1 OKTOHWOHHbIE. W feno cKnafbiBaeTcA TaKUMm
o0bpaszom, 4YTo, NO COBPEMEHHBIM NpeACTaBNeHUAM, U3 3TUX BO3-
MOXHbIX TEOPUIA CTPYH HaUBonblUMe WaHCHl COOTBETCTBOBATH pe-
anbHOCTU UMEET 10-MepHas Teopus, 0mseyaruias OKMOHUO-
Ham. Ecnun 3Ta 10-MmepHas Teopust AeACTBUTENBHO COOTBETCTBYET
peanbHOCTU, TO Halla BCeNeHHas NoCTPoeHa 13 OKTOHUOHOB.

W 310 He eIMHCTBEHHOE MECTO, Fae 3TV CTpaHHble “yncna”, ea-
Ba 3aCNYKMBAIOLWME HA3bIBATLCA ITUM UMEHEM B CANY MUHAMYMA
HEeOHOX0ANMbIX anrebpanyecKknx COOTHOLIEHUN, KOTOPbIE ANA HUX
BbINONHEHbI, OKA3bIBAOTCA BECbMa BAUATENbHLIMW. Ta caMas Moj-
Has rMNoTeTUYeCKan Teopusa CTpyH — M-Teopua — BKNlOYaeT B ce-
68 11-MepHOe NpoCTpaHCTBO-Bpems. YTobbl peayumpoBarb BOC-

1 Cnepyet unTath “B 3-, 4-, 6- M 10-MepHbIX NpocTpancTeax”. (fipumey. nepes.)
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NPUHUMaeMyto 4acTb NPOCTPAHCTBA—~BPEMEHU OT 11 U3MEPEHUN K
HalWUM YeTbipem, cneayet 13baBUTLCA OT 7 U3MEPEHUI NyTeM Ta-
KOTO NMNOTHOMO UX CKPy4YMBaHWA, 4Tobbl OHW nepectanu ObiTb 3a-
MeTHbIMU. W KaK }e caenatb TaKoe AN 11-MepHOW cyneprpasuTa-
umMm? Hago ucnonb3oBaTb UCKNOUUTENBHYIO rpynny Jin G, — rpyn-
ny CUMMETPUU OKTOHUOHOB.

W BoT OHW cHOBa, Bonee He Munbie 6e3genylKN BUKTOPUAH-
CKOW 3M0XK, a yBecucTas OTMbIYKA K BO3MOXHON Teopun Bcero.
Y Hac TyT OKTOHWOHHbIA MUP, rocnoaa.



. FNABA 16
Uckatenu UctuHbl n Kpacortsl

LI 70 e, Kutc 6bin npas? Kpacora ectb UCTUHA, @ UCTUHA — Kpa-
coTta?

3TV ABa NOHATUA TECHO CBA3aHbI, BbITb MOXET, N0 TOV NpUYKHe,
4TO HaL MO3r NPUMEPHO OAWHAKOBO pearvupyeT Ha kaxgoe. Ho To,
yTo paboTaeT B matemMaTtuKe, He 06s3aHO paboTartb B PU3MNKe, U Ha-
060poT. OTHOLWEHMA MEXAY MATEMATUKON 1 HU3NKOI ryboku, ge-
AMKATHBI U roNoBONOMHbI. PunocodcKas ronoBONOMKA BbICLLErO
poAa — KaK HayKa OTKpbINa TaK Ha3biBaemble “3aKOHbI” NpUPOAbI
1 noyemy NpupoAa Bpoae Obl rOBOPUT Ha A3bIKE MaTeMaTUKW.

MouctnHe nn BCceneHHas B NpUpoAe CBOeW maremarnyeckasn?
He sBnsioTca nu ee BUAVMbIE MaTeMaTyYeCcKune YepTbl BCero Nullb
n3obpeteHnem yenoBeka? Vinu e oHa KaXeTCA Ham matemartuye-
CKOV NOTOMY, YTO MaTemartuKa — camblit FyBUHHBbIN acnekT ee Gec-
KOHEYHO CNOXHOWM NPUPOAbI, KOTOPbIW AOCTYNEH HaWemy ymy?

MartemaTtuka — 3T0 He HeKOTOpbI Pa3BONOLWEHHbIA Bapu-
aHT OKOHYaTeNbHOM UCTUHLI, KaK nonaratoT HekoTopele. Ecau n3
Hallero pacckasa 4To-To U cneayeT, TaK 370 YTO MaTemaruky co-
3pat0T noan. Hac Tporatot ux pagoctu u ux rope. Kto ocranca 6ol
PaBHOAYIWHbBIM K yacHbIM cMepTam Abens v fanya, Beab oba
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OHUM ymepnu B Bo3pacTte 21 roga? OauH U3 HUX 6bin 06bLEKTOM
rny6oKoii nobBu, HO He pacnonaran A0CTaTOMHbIMU ANA MEHUTb-
Obl cpeacTBamu; Apyroit e, bnecTawnid, Ho HeypaBHOBELIEH-
HbIA MONOAON YenoBeK, BAOUNCA, HO Bbin OTBEPTrHYT U ymep,
ObITb MOXET, U3-3a 3TOW NoOBU. Ycnexn COBPEMEHHOW MeauLin-
Hbl cnacnu 66l AbGena u gaxe nomorau 6bl fAMUNBTOHY coxpa-
HATb TPE3BOCTb.

NocKonbKy maremaTvKu — XWBble NIOAU, KUBYLIME OBbIYHOM
4enoBeYeCKOoW HMU3HbLIO, CO3AaHME HOBOW MaTtemaTuKu ABAAETCSH
4acTbio obllecTBeHHbIX NpoleccoB. OfHaKo HU MatemaTiKa, Hu
HayKa B L|eNIOM He eCTb UCK/I0YUMebHO pe3ynbTar 061 ecTBeHHbIX
npoLeccoB, KaKk To HepeaKo yTBepMaaT obuecTBoBeabl-penatu-
BUCTbI. B Kapaom cnyyae TpebyeTcs yAOBNETBOPUTL HEKOTOPbLIM
BHeWHUM TpeboBaHUAM — TpeOOBaHUAM NOTUKW B Cayd4ae mare-
MaTuKu, TpeOGoBaHUAM 3KCNEepUMEHTa B cnydae HayK. CKonb oTya-
AHHO MaTeMaTUKK HU enanu Obl pa3genuTb yron Ha TPU YacTy 3B-
KNAUAOBbLIMU METOAaMU, roNbIi GaKT COCTOUT B TOM, YTO 3TO HEBO3-
MOXHO. CKoNb Obl CUNBHO PUIUKM HU enanu BbIBECTU U3 HbIOTO-
HOBCKOrO 3aKOHa rpaBuTalMM OKOHYaTeNbHOE ONUCaHWe BCEeNeH-
HOW, ABWXeHMe Nnepurenus MepKypus AoKa3bIBAET, YTO 3TO HEBO3-
MOXHO.

BoT nouemy matemaTtuku CTonb yNpsMo CneaytoT NoruKe, Kpan-
He 6ecnoKosACb NpU 3TOM O Belax, A0 KOTOpbiX 6OMbLINMHCTBY Nto-
Aei nNpocTo HeT aena. A 8axcHO U B CAMOM AeNe, MOMHO UNU Hefb-
38 pa3peLwuTb ypaBHeHWe NATOW CTeneHun B pagukanax?

MNpuroeop Uctopun No 3ToMy BONPOCY HE AONYCKAET TONKOBA-
HUI. 3To — BaXHO. He TaK y, BO3MOMHO, BaXHO [1A NOBCEAHEB-
HOM MU3HU, HO, 63 BCAKOTO COMHEHUA, BAWHO ANSA YenoseyecTsa
B LIeIOM — He NOTOMY, YTO HeYTO BaXHOE OCHOBAHO Ha Hallen cno-
COOHOCTM peLwunTb ypaBHeHue NATOM CTENEHN, @ NOTOMY, YTO NOHM-
MaHue NPUYUH, Mo KOTOPbIM 3TO HEBO3MOXHO, OTKPbIBAET TalHY!0
ABEpb B HOBbI MatemaTtuyeckuit mup. Ecau 61 fanya u ero npea-
LECTBEHHUKU He ObINu OAepHUMbI 3aa4en HalTn ycnosus, Npy
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KOTOPbIX ypaBHEHWE MOXHO peLuTb B paguKanax, oTKpbiTe yeno-
BEYECTBOM TEOpUM rPyNnn CUNbHO 3anepmanochk Obl, @ BO3MOMHO,
ero HUKoraa bl 1 He NpousoLLno.

Bbl He 06s13aTeNbHO BCTpeyaeTech ¢ rpynnamu y cebs Ha kyxHe
“nu BO Bpems Noesaku Ha paborty, 1 Tem He meHee Oe3 HUX coBpe-
MeHHas HayKa oKa3anacb Obl Cepbe3Ho ype3aHHoW, a Hawa
HU3Hb — YCTPOEHHOW B CUNBHOM CTeneHu no-gpyromy. He cronbko
B OTHOLUEHUM TaKUX LITYK, KaK WUPOKODIO3eNnsHble peaKTUBHbIE
nanHepbl, unu GPS-HaBuratopbl, uau faxe mobunsHole Tenedo-
Hbl — XOTA U WX 3TO KacaeTCA, — CKONbKO B OTHOLIEHUM HALWEro no-
HUMaHUA NpUPoAbl. HUKTO He cMor Bbl NpeACKa3aTh, YTo 3aHYAHbIN
BONpoc 06 ypaBHeHWUAX NPOACHUT ryGOKYI0 CTPYKTYpy husuyec-
KOTo M1pa, OfHAKO UMEHHO TakK ¥ CY4UNoCh.

WcTopusa nocbinaer Ham CTonb Xe NPOCTOr, CKOMb U ACHBIA Cur-
Han. NccnepoBarue ryboKux matemaTtyecKkux BonpocoB He cneay-
eT oTBepravb UM yManaTb TONbKO Ha TOM OCHOBAHWMU, YTO 3TV BOMNPO-
Cbl He 06eLaloT NPAMbIX NPAKTUYECKUX NPUMeHeHHIA. LleHHOCTb xo-
pollei matematuky Bbllle, Yem Yy 30/10Ta, U No Bonbluei Yactu He-
BA¥HO, OTKYAa OHa B3ANach. 470 BaHO, TaK 3TO KyAa OHa HAc BeaeT.

Notpsacawowas Belwb COCTOUT B TOM, YTO MareMaTuKa BbiCLIETO
YPOBHA 00bI4YHO NPUBOAUT K YEMY-TO HEOKUAAHHOMY, NPUYEM 3HA-
YMTeNbHas ee YacTb OKa3blBAETCA aKTyanbHOW ANA HAYKW U TEXHO-
noruu, NycTb Aaye WCXOLHO M306peTeHue COBEPLLANOCH ANA Ka-
KUX-TO COBEPLIEHHO UHbIX Lenei. 3nAnnc, KOTopPbIv FPEKU U3yyanu
KaK KOHUYeCKoe ceyeHune, OKasancsa Toi NyTeBOAHOW HUTbIO, KOTO-
pas npusena cronamu Kennepa, ocHoBbIBaBLIErocs Ha Habnoge-
Huax Tuxo Bpare 3a gBueHnem Mapca, K HbIOTOHOBCKOM Teopun
rpasutayuu. Teopus matpul, 3a 6ecrnonesHocTb KOTOPOW W3BU-
HAnca ee usobpetarenb Kanu, ctana HeoTbemnembiM UHCTPYMEH-
TOM B CTATUCTUKeE, JKOHOMUKE U €[Ba N1 He B KaKAom oTgene Ha-
yKu. OKTOHMOHBI MOTYT CbIrpaTh PONb BAOXHOBUTeNeNn Teopun Bee-
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ro. PasymeeTcs, Teopus cynepCcTpyH MOXET OKa3aTbCA BCEro NuLlb
CMMNATUYHbIM (DparMeHTOM MaTeMaTWKu, He UMEeIoLUM CBA3KN C
thusnkoi. Ecnv v Tak, To cyllecTyloWMEe NPUMEHEHNUA CUMMETPUN
B KBAHTOBOW TeOpUM BCE PaBHO AEMOHCTPUPYIOT, 4TO TEOpUA rpynn
no3BonsAeT Ham ry6oKo NPOHUKHYTL B NPUPOAY Beler, HECMOTPSA
Ha To 4TO co34aBasnach OHa A4nA OTBETA HA HEKWUI BOMPOC B pamKax
4YMCTON MaTemMaTtuKu.

Moyemy maremaTnka cTonb Nofe3Ha ANA Lenen, HU B Koel me-
pe He NpefycMOTPEHHbIX ee usobpertarenamu?

lpeyeckuid punocod MnatoH rosopun, Yto “bor Bo BCEM reo-
meTp”. Emy BTopun lanunen: “Benukas kHura MNpupoabl HanucaHa
Ha A3blke matematuku”. NoraHH Kennep 3aganca uenbio o6Hapy-
KUTb MaTemaTuyecKue 3aKOHOMEpHOCTU B opbuTax nnaHet. Yactb
U3 ero usblCKaHui npueena HbiOTOHa K ero 3aKOHY rpaBuTauuu,
Apyras )e 4acTb OKa3zanacb MUCTUHECKOW Yenyxoun.

MHorue coepemeHHble GU3UKM OTMEYanu NOTpACalOLYIO
MOLLb MaTEMATUYECKOTO MblluneHus. Burdep rosopun o “Henoctu-
HUMOP 3 PEKTUBHOCTU MaTemaTUKK” B Aene NO3HaHUA NPUPOAbI;
3ta dpasa Qurypupyer B 3arnaBum Cratb, HanUCaHHOW UM B
1960 rogy. OH nuLweT, YTo B CTaTbe paccmaTpuBaloTCA ABa OCHOB-
HbIX BoMnpoca:

“MepBoe — 3T0 TO 0OCTOATENLCTBO, YTO KoNoccanbHan adheKTus-
HOCTb MaTeMaTUKK B €CTeCTBEHHbIX HayKaX rPaHUYnUT A0 HEKOTO-
PO CTENEHW C MUCTUKOWM M YTO 3TOMY HET HUKAKOro pauuoHanb-
HOro 06bACHEHMA. BTopoe — 3T0 TO, YTO MMEHHO 3Ta CBEpXbecTe-
cTBeHHan 3h(EKTUBHOCTb MaTEMATUYECKUX NOHATUNA NOAHUMAET
BONPOC O eANHCTBEHHOCTU hU3NYECKUX TEOPUI”.

U ewe:

“MaTtemaTnyecKuii A3bIK YAMBUTENbHO NpUcnocobneH ans hopmy-
AVPOBKYU (DU3NYECKUX 3aKOHOB — 3TO YyAECHbIN AaP, KOTOPbIN Mbl
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He NOHMMAaeM 1 KOTOPOro He 3acnywuBaem. Ham ocraeTcs nuwwb
Bnaroaaputh 3a Hero cyabby 1 HaAeAaTbCA, YTO B CBOMX ByayLLMX
MccnefoBaHMUAX Mbl CMOXEM NO-NPEXHEMY UM NONb30BaTbCA. Mbl
aymaem, 4to cdhepa ero NpUMEHUMOCTH, XOPOLIO 3TO UK NAOXO,
OyaeT HenpepbiBHO BO3PaCTaTh, NPUHOCA HaM HE TONbKO PaaocTb,
HO 1 HOBble rO/I0BONIOMHbIE NPOGNEMbI”.

Nonb [lMpak nonaran, Yto 3aKOHbI MPUPOAbI AOMKHLI ObiTb He
TONbKO MareMaTM4ecKUmu, Ho elle U KpacuBbiMu. KpacoTa u uc-
TWHa BblnK ANA Hero ABYMA CTOPOHAMM OHOW MOHETbI, U MaTema-
TUYECKan KpacoTa B CUAbHOW CTeneHu noAcKasbiBana ¢usuuec-
Kylo uctuHy. OH gae 3alWen CTonb Aaneko, 4to rosopun, 6yato
NpeAnoYTeT NMPEKPACcHY0 TEOPUI0 MPAaBUABHOM M YTO KpacoTa
npeacraesnseT 6oONbLYIO LLEHHOCTb, HeXenu npocToTa: “Uccnego-
_BareNb B CBOMX YCMNUAX Bblpa3uTb QyHAAMEHTaNbHbIE 3aKOHbI
npupoabl B maTematyecKom BuAe AOMKeH rnaBHbim obpasom
CTPEMUTLCA K matemaTnyeckon Kpacote. OH TaKKe [O/MKEH npu-
HUMaTb BO BHWMaHwWe U NPOCTOTY, HO B MOAYUHEHUU Y KPaCo-
Tbl... Tam e, rge oHW BCTynalT B KOHQAUKT, cneayeT oTaasarb
npeanoyTeHue Kpacore”,

VHTepecHo, 4TO AVMPAKOBCKAA KOHUENUWs maTeMaTuyecKom
KpacoTbl 3HAYMTENLHO OTAMYANach OT TOW, KOTOPYID pasjensior
6onblMHCTBO MatematukoB. OHa He BKAoYana B cebs noruyec-
KYI0 CTPOTOCTb, M MHOTME WAl B ero paboTax coaepany noruye-
CKUe CKauyku — Gosblue BCero M3BeCTeH Npumep ero “penvra-
tbyHKUMK”, obnagatouleri BHYTPEHHE NPOTUBOPEUMUBBIMU CBOWCT-
Bamu. Tem He meHee OH BecbMa 3(hPEKTUBHO MCMoONb30BaN 3Ty
“dyYHKUMIO”, 1 B KOHLE KOHLOB MatemaTtuku ganu crporyio dop-
MYNMPOBKY €ro uaeu, Nocie Yero oHa U B CAamMoM Aene cTana vac-
TbiO NPEKpacHoro.

Tem He MeHee, KaK 6b110 oTMeveHo B KHure Xenbre Kpad “Au-
paK. buorpactus yueHoro”, “Bce ero [[lupaka] Benukue oTKpbITUsA
6binn caenaHbl Ao [cepeauHbl 1930-X rofoB], a nocne 1935 roga
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emy, B obLiem, He yaaBanocb Npou3BoaUTb GU3nyeckue pesynbra-
Thl, UMEIOLWME HENPEXoAsllylo LeHHOCTbY. YMecTHo 3ameuanue,
4TO MPUHLMN MaTEMaTUYECKON KPacoTbl YyNpaBaan ero MbilUneHu-
eM TONbKO B TeyeHue Gonee nozaHero nepuoaa”.

“YMecTHO” — BO3MOXHO, HO He BepHO. [lupaK mor ABHO Bbipa-
3UTb 3TOT NPUHLMN B NO3AHENLLUIA NEPUOS, HO OH NOMb30BaNCA UM
U paHee. Bce ero ny4ywve paboTbl MatemaTyecku UsALLHbI, Npu-
4yem OH ONUPANCA Ha U3ALLECTBO KaK Ha NPOBEPKY TOro, ABUMETCSA
NV OH B NpaBuNbHOM HanpasneHuu. OTclofa cneayer He To, YTo ma-
TemaTuyecKkas Kpacota moxcdecmseHHa (PU3MYECKOW UCTUHE, a
TO, YTO OHa Heob6X0dumMa ONA AOCTUMEHUA (U3UYECKON UCTUHBI.
OnHo# ee HegocTaTouHO. MHOTO NpPeKpPacHbIX TEOPUA NpU CTONK-
HOBEHUM C IKCMEPUMEHTOM OKa3anucb MONHONA GeccMbICAULeN.
Kak 3ameTun Tomac Xakcnu, “HayKka — 3TO BbILIKONEHHbIA U opra-
HW30BaHHbIM 34paBbliA CMbICA, e NOrMbno Hemano NpPeKpacHbiX
Teopui, yOUeHHbIX ypoANUBLIMU (DaKTamu”.

Tem He MeHee UMEeTCA MHOMo CBUAETENLCTB, YTO B OCHOBE CBO-
el npupopa npekpacHa. Marematuk lepmaH Beinb, coeguHue-
WWA B CBOUX UCCNEAOBAHUAX TEOPUIO Fpynn U GU3UKY, roBopun:
“B cBoux paborax s Bceraa nbiTancs CoefuHUTb UCTUHY C Kpaco-
TOW, 1 KOrAa MHe NPUXOAUNOCH BbIGPaTh MeXAY HUMU, A 0ObIYHO
ocTaHaBnuean Bblbop Ha Kpacote”. OcHoBaTeNb KBAHTOBOW Mexa-
HUKK BepHep lainseHbepr nucan nHwTenHY: “Bbl MoXeTe Bo3pa-
3UTb, YTO, FOBOPA O MPOCTOTE U KpacoTe, A BBOXY 3CTeTUYECKUe
KPUTEPUU UCTUHBI, U A YECTHO NPU3HAKCL, YTO MEHA B CUMbHOW

1 TpyaHo cornacutbcs. MomMMMo GOPMYAIMPOBKK CBOETO YpaBHeHUA [upak 3anoxun oc-
HOBbI TEOPUM KBAHTOBAHWA CUCTEM CO CBA3AMU B PaMKax raMuIbTOHOBON MeXaHWKU.
Ero He6onblian KHUra Ha 3Ty TeMy ¢ He6pPOCKUM Ha3BaHuem “JleKuumn No KBaHTOBOM
MexaHuKe”, BblleALan B 1966 roay, BBOAUT PAA KOHUENUMA n NOHATMI. Cpean HUX —
tyHAaMeHTanbHas KOHCTPYKLMUA, KOTOPYIO BCKOPE CTann NOBCEMECTHO Ha3blBaTb CKOG-
kol [upaka. OHa, 6€3 COMHeHUA, U3ALYHA B TON e Mepe, B Kakoit 3hdeKTMBHA n BOC-
TpeboBaHa. (faMMNLTOHOBO KBaHTOBAaHWE CUCTEM CO CBA3AMM — (YHAAMEHTaNbHbIMA
NOAXOA K NOCTPOEHWIO KBAHTOBbIX KANMGPOBOYHBIX TEOPUI NONS, NEKALNX B OCHOBE
COBpEMEHHOII KapTuHbl MUKpoMmupa.) (ITpumed. nepes.)
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CTeneHn NpuBAEKaloT NPOCTOTa U KpacoTa MateMaTUUYECKUX CXeM,
KOTOpble Ham npegnaraer npupoaa. Bam AomKHo BbiTb 3T0 3HAKO-
MO — MOYTW Nyraiiias NPoCToTa U LEeNnoCcTHOCTb CBA3U, KOTOPYIO
NpUpoAa HeOXMAAHHO Nepej Hamu pacKpbliBaer”.

3MHWTENH }e nonaran, Y4To HeU3BECTHO CTONb MHOMO QyHAaMeEH-
TanbHbIX BElWen — NPUPoLa BpEMEHU, UCTOUYHUKU YNOPALOYEHHO-
ro nosefeHna marepuu, oopma BCeNeHHOW, — YTo HaM cneayeT
HanomuHaTb camum cebe, CKONb fanekn Mbl OT KaKoro Gbl TO Hu
6bIn0 “oKoHYaTenbHOro” noHMmaHus. Mo mepe ceoei NoNe3HOCTH
maTeMaTuyecKoe U3ALWECTBO AaeT HaM BCEro Nulb NOKanbHbie U
BpeMeHHble UCTUHDI. TeM He MeHee 3To — Hauny4Ywunin cnocob asu-
ratbCs Bnepea.

Ha npoTsmeHuu Bcei ucTopun matemartnka oboralanach U3 aByx
pa3nuyHbIX UCTOYHUKOB. OAUH — 3TO €CTeCTBEHHbIN MUP, a ApY-
ro — abCTPaKTHbIA MUP NOrMYeCcKoin mblchn. MeHHo KombuHa-
LMA 3TUX ABYX UCTOYHWKOB NpMAAeT MatemMaTiKe Mollib, NO3BONAI0-
wyto e coobwarb Ham o6 ycTpoilcTBe BceneHHoi. [upak npe-
KPacHO NoHUMan 3Ty CBA3b: “MaremaTuk Urpaer B Urpy, rae oH cam
n3obpen npaeuna, Toraa Kaxk GU3NK Urpaet B Urpy, NnpaBuna Koto-
PO 3a4al0TCA NPUPOAOM, HO CO BpeMeHeM CTaHOBUTCA BCe Oonee
u bonee o4eBMAHO, YTO NPaBMNa, KOTOPbIE OKa3bIBAKOTCA UHTEPEC-
HbIMW ANA Maremaruka, — 3TO Te e npasuna, YTo YCTaHoB/EeHbI
npupogoin”. Yucras u npuKknagHas marematuka AONONHAIT Apyr
apyra. OHu npeacTasnAoT o601 He ABa NPOTUBOMNONOXKHbIX NOAIO-
ca, a fiBa KoHLa eiMHOro, CBA3HOIO CMEKTPa MbiCNeN.

Haw paccKas o cuMMeTpuu NOKasbiBaeT, Kak fawe oTpuua-
TenbHbINA OTBET Ha Xopowwui Bonpoc (“BO3MOXHO nu pewuTb ypas-
HeHWe NATOW cTeneHn?”) MOXeT NpuBecTn K rybokoi u dyHAa-
MEHTaNbLHOM matemaruke. 3feCb UMeeT 3HaueHue, noyemy oTBeT
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oKasanca orpuuarenbHbiM. MeToabl, KOTOpble 3TO BbIACHAIOT, MOX-
HO MCMOMb30BaTh ANA PELIeHNUA MHOXECTBA ApYyrux npobnem — u
Cpeau Hux rnybokux BonpocoB tusuku. Ho Haw pacckas takxe
NOKa3bIBAET, YTO 340POBLE MATEMATUKW 3aBUCUT U OT TOFO, BAbIXa-
€T 1 OHa HOBYIO XU3Hb U3 PU3nNYECKOro mupa.

NCcTUHHAA cuna mateMaTtuku NeXUT UMEHHO B 3TOM 3ameuya-
TENbHOM CAUAHWUU YeNoBeYecKoro Yyscrea rapmoHun (“kpacora”)
¢ hu3nyeckum mupom, npuyem oba AENCTBYIOT KaKk Kputepuii pe-
anbHocTh (“UcTMHA™) M KaK HEUCTOLLMMBIA UCTOYHUK BLOXHOBeE-
HUA. Henb3s pewwunThb BblaBUraeMble HayKoW 3aaa4un 6e3 HoBbIX Ma-
Temartuyeckux naei. OgHako camu no cebe HoBble Uaeun, ecau ao-
BECTU UX A0 Npeaena, MOoryT BbipOAUTLCA B GECCMBICNEHHYIO UTpY.
TpeGoBaHuA HayKM YAepKUBAIOT Pa3BUTME MATEMATUKU HA TOW -
HWUW, rae oHa NAOAOTBOPHA, a TaKXe 4acTo No/ACKa3bliBAIOT HOBblE
HanpaBneHus ee passuTus.

Ecnu 6bl matematka MOAHOCTbIO 3aBMCENa OT BHEWHUX no-
TpebHocTen — Gbina Obl CNYHMAHKON HAyK, — Mbl Obl nony4anu ot
Hee To, Yero 1 CneayeTt OXUAATb OT CYMaHKU: oHa Obina Obl yrplo-
MOi4, BOPYNUBOIA 1 MegnuTenbHoit. Ecnu Bbl maTematika pyKoBoa-
CTBOBaNacb UCKNOYUTENBHO COOCTBEHHBIMU UHTEPECaMU, Mbl bl
nony4Yunu UCNopyeHHoe, fypHO BOCNUTAHHOE ANUTA — n3banoBaH-
HOe, 3rOUCTUYHOE U pa3ayBuieecs OT COOCTBEHHOW BAXHOCTHU.
MatemaTuKa Bbicliero paspsaaa 6anaHcupyer Mexay ABYMA 3TUMK
KpanHOCTAMM, CONOCTaBNAA CBOU COBCTBEHHbIE NOTPeBHOCTM € no-
TPeBOHOCTAMU BHELIHEro Mupa.

Otcioga M npoucTeKaeT ee HenocTuwumas 3PEHEKTUBHOCT.
YpaBHOBEWEHHAA NMMYHOCTb YYUTCA HA ONbITE U NPUMEHAET nony-
YeHHOe 3HaHWe B HOBbIX o6CcToATenbCTBaxX. BLoxHOBUTENEM Benu-
KUX MaTeMaTuyecKux JOCTUKEHUIA CAYKUA peanbHbin MUp, HO Be-
NVKas matematMKa MOXET BblTU 3a Npefaenbl, yCTaHOBAEHHbIE ee
NPOUCXOXAEHUEM.

Hen3BecTHbI BaBUNOHAHWUH, OTKPbIBLWMIA, KaK pelarb KBag-
paTHoe ypaBHeHue, U NpeacTaBuTb cebe He Mor, AaXe B CaMbiX He-
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BEPOATHbIX MeyTax, BO 4TO NPeBPATUTCA €ro Hacneaue Tpu € nunLL-
HUM TbICAYM neT cnycTA. HUKTO He Mor 6bl NPeANoNoXUTL, YTO BO-
NpoCbl O Pa3peLMMoCTy YpaBHEHU NPUBEARYT K OfHON U3 KAloYe-
BbIX KOHUENUUN B MareMatuke — KOHLENUUM rpynnel — WA 4TO
rpynnbl OKAMYTCA A3bIKOM, HA KOTOPOM ONUCBHIBAETCA CUMMETPUA.
Ewe meHee Toro moxHo 6blno nonaratb, YT0 CUMMETPUU OTKPOIOT
Ham asepb K TaHam dur3nyecKoro Mupa.

B du3unke nonb3a ot ymeHus pelwath KBagpaTHble ypaBHEHUA
oYyeHb orpaHuyeHHa. Monb3bl OT yMeHUA pellaTb ypaBHEHWEe NATOM
CTENeHW 1 TOTO MeHblUE — yXe No TON NpuUmnHe, YTo BCAKOE pelle-
HUe No HeobxoAMMOCTU ByfeT YNCNEeHHBIM, @ HE aHANUTUYECKUM
unun xe OyfeT BblpaaTbCA C MOMOLLbID CUMBONOB, CNeLuanbHo
ANA 3TOW Uuenu u3obpeTeHHbIX U eaBa N1 NO3TOMY NPUrOAHbIX Ha
4T0-1MbO, KPOME KaK NpPUKPbIBATL Npobnemy hUroBbIM AUCTKOM.
Ho noHumaHue Toro, noyemy ypaBHeHUA NATON CTeNeHU He pella-
I0TCA, 0CO3HaHWE KNIOYEBOWN PONY CUMMETPUMN N pa3BUTUE CONYTCT-
BYIOLWUMX UAEN HACTONBKO f[aneKo, HaCKONbKO BO3MOXHO, — BCe
3TO OTKPbINO Lenble 06nactu husnyeckoro Mupa.

Mpouecc nger. Cnegcreusa us cummerpuun ana GU3nKu, a Ha ca-
MOM Jene 1 AN HayKu B LLeNIOM, OCTAIOTCA B OCTAaTO4HOW CTeneHn
HeuccnegosaHHbiMu, MHororo mbl ewle He noHumaem. Ho 4to mbl
NoHWMaem HaBepHAKaA, TaK 3T0 TOT PaKT, YTo rpynnbl CUMMETPUN —
Hall NPOBOAHWK Yepes HenccnefoBaHHble 3eMau, N0 KpanHen me-
pe f0 Tex Nnop, NoKa He NoABUTCA HeKas bonee MolHas KoHuen-
umna (yxe, ObITb MOXET, OXMAAIOWAA CBOErO Yaca B KaKoW-HUOYAb
6e3BecTHON anucceprauyum).

B du3nke KpacoTa He faeT aBTOMATUYECKOW rapaHTUu UCTUH-
HOCTU, HO OHa el cnocobcTayeT.

B maremaruke Kpacota 0o/#Ha ObiTb UCTUHON — MOCKONbKY
BCE NOXHOE YypoanuBo.
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BHYTPEHHas, 303

Kpuk, ®pencuc, 318

Kpommaunn, Iuapio, 330

KpoHnekkep, Jleononba, 247, 323

Kpyra kBaaparypa, cM. KBagparypa
Kpyra

Ky6a yaBoeHue, 57, 194

Kybuueckue ypaBHeHus, 39, 114,
145, 177, 189, 198
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KapaaHo, 92, 96, 97, 99-104,
126
rpynnbl U KybuyecKue ypasHe-
HuYA, 175
UX TUNLI, 76-77
ux peletve, 65, 69, 70, 73, 74,
76, 78-80, 83, 87, 88, 94, 98,
100, 126,
(Kybuuecknit) Kopeus, 65, 84, 99,
114, 143, 146, 180, 214
Kynon, WWapnb Oriocren, 125
Kynbrypa BaBunoHsH, cm. Basunon,
KynbTypa
Kymmep, 3pHcr, 247, 256
Kanw uucna, 409
Kanu, Aptyp, 191, 409, 411, 417, 431
Kanu-[ukcoHa npouecc, 415-416
KioccHep, 3nusaber, 207

n -

Nasya3sbe, AHTyaH, 125

Naraw, 20

Narpanx, Xo3ed-Nlyu, 122-127, 129,
131, 132, 134, 157, 174, 175, 413

Nakpya, Cunbsectp-®pancya, 162,
165, 182

Nambepr, UoraH, 201-202, 206

Jlambepra foKa3arenbCTBo, 201-202

Nannac, Nbep CumoH, 118, 125

Jle MotHbe, Pene-®pancyasa-Ape-
nauvaa, 125

Nesu-Yusura, Tynnuo, 302

Nexanap, Agpuen-Mapu, 149, 157,
162, 217

Neinbnuy, lotdpup Buabrensm, 25,
205, 230,
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JleoHappo MusaHckuit (PnboHauum),
85-88, 413

Nv anrebpsl, 254, 257, 261, 385,
419-420, 425
npocrble, 258-261, 264, 375

N rpynnsl, xii, 16, 248-249, 251-
255, 257-259, 261-262, 334-335,
375, 394, 397-398, 400, 411,
412, 418, 419-420, 423-426,
428
WUCKAouUTENbHbIE, 16, 262-263,

Jn, Mapuyc Codyc, 246-255, 258,
259, 263-265, 332,

Nuupemann, Kapn Jlyuc depau-
HaHg oH, 206-208

JlunpemaHHa AoKa3aTenbCTBO, 207-
208

Nluneitka, 25, 26, 27, 29, 30, 33, 63,
126, 127, 128, 129, 134, 150

JluneitHble ypaBHeHus, 39, 69, 70,
197

Nuysunnsb, Xosed Nlywm, 174, 175,
197, 203-206

Nob6ayesckuit, Hukonai NBaHosuy,
119

Norapudmsl, 205, 230

Nopenuy, Xenapuk, 298, 301, 331,

Nopetua rpynna, 298, 343, 360,
362, 375

JlopeHueBa MHBApUAHTHOCTb, 301

Nlyu-®ununn, 163, 166

JNlyHbl aBuKEHME, 53

Nyun, 348, 363

NMogosuk XVIIl, 163

JliopoBuKa Benukoro Koanepx, 156,
158, 205
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M

M-teopus, 427
Marvueckuv KBaapar, 424-425
MarHetusm, 120, 250, 273, 275, 277,
289, 290, 345, 346, 408
MaiikenbcoH, Anbbepr, 293, 296
MaiikenbcoHa—-Mopnu 3kcnepu-
MEHT, 296
MaiitHep, Nluze, 312
MakrosepH, [pxopax, 382-383
Maxkcsenn, hxeimc Knepk, 275,
277, 284, 310, 345, 351, 362,
366, 372
MakcBenna ypaBHeHnus, 289, 290,
292-293, 345, 362
UX CUMMETpUK, 293, 295, 297,
364, 375
Makcsenna-bonbumana aoktpu-
Ha, 310
MaHX3TTeHCKUIN NPOEKT, 343
Mapayk, 31
Mapuy, Munesa, 285-286
Mapkonu, lynbenmo, 278
Mackapap (Mpartyet), 320
Maremaruka
B Basunoue, 21-23, 25, 26, 29,
33, 223,
B ipeBHEM mupe, 43, 46, 47-52,
80, 85, 223
BCENEHHasA U maTemMaTuka, Xiii
18
UCTUHA ¥ MaTeMaTUKa, 436
KpacoTa U matemartuka, 13, 23,
216, 436-437
npuknagHas, 11, 130-131, 138,
332, 435

ponb Matematuku, 23, 432, 436
CUMMETpUA ¥ Matematuka, 267
€oCTA3aHuA, 93

Maremaruyeckue Hayana Hary-
panbHo# dunocodun (Hoto-
TOH), 268

Marematuyeckoe mbilwnexue or
QHTUYHOCTN A0 COBPEMEHHOCTH
(Moppwuc Knaitn), 88

Marpuupl, 191, 192, 264, 305, 325,
326, 332-334, 338, 398, 419,
431,

Mepk, Mapu, 311-312

Meconoramus, 19-20, 28
ncropwmsa, 20, 28

MeTpuka, 120-121, 300, 303

MexaHuka (inep), 205

Mukepua, Kbapa, 88

Munnc, Pobepr, 373

MuHKoBCKuiA, flepmaH, 284, 298

MuHKoBCKOro npocTpaHcTBo—Bpe-
ma, 298
reomeTpusa, 298

MupoBas nnHus, 298-299, 391-392

MupoBso# nuct, 391-392

MHumble yucna, 103, 227-230, 232

MHoromepHble NPOCTPaHCTBa, 121,
190, 260, 349, 353
Muoroo6pasus, 121, 252-253, 300,
302, 388, 397, 398
MHoroyronbHuky, 50, 61, 211
npasunbHble, 57, 61-62, 106,
107, 197-198, 207
MHorounensl, 99, 116, 122, 132, 197,
199, 200, 202, 209, 385
Mosaddak, NUmam, 71
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MogaeHbl yHnBepcuTer, 131
Mopwuy OpaHckuit, 224
Mopnu, 3aBapa, 293, 296
Mopc, MapcroH, 388

Morens ato, an-Jlym, 169, 170
Motudena, IpHcT, 246
Mionnep, lepmad, 310

H

Habonanacap, 30

Haby, 21-24, 29-33, 37-38

HasyxoaoHocop |, 27, 29-31

HasyxopoHocop Il, 30

Ham6y, Mouwnpo, 391-392

HanoneoH, 125, 131, 137, 273

Hanoneot lll, 249

Haumcrsl, 315, 318, 327, 342,

Hayana reometpuu (38Knug),
47-48, 51, 55, 57, 87

HeB&, AHpp3, 394

Herautponus, 318

Heitren6ayap, O1T0, 39

Heitman, Anow, oH, 336, 338, 343,
406

HeittpuHo, 369, 371, 373, 375, 377

HekommyTaTMBHas reoMeTpusa,
400

Hérep, Immu, 255

Hukomax, 67

HukcoH, Puyapa, 381-383

Humpya, 20

HuneBwus, 20

Hunnyp, 20

Huwanyp, 71-73

Hobenesckaa npemus, 317, 327,
343, 383
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Hyns, 37

HetotoH, Ucaak, 25, 75, 212, 227,
250, 268, 270-272, 278, 288,
289, 290, 292, 293, 295, 297,
301, 303, 305-307, 317 330,
331, 346, 367, 431, 432
¢dusuka, 288, 298

0

O spaujenum HebecHbix chep
(KonepHuk), 97

06 ycnoBuax paspewumocty ypas-
HeHuii B pagukanax (fanya),
165

0603Ha4eHunt cuctemsl, 34, 35, 38-
40, 86, 97, 98, 223, 225
BaBUNOHCKAA, 25, 33-37, 225

0603Hayenun B anrebpe, 40, 66-67,
83,98

O6paTHbiX KBaAPATOB 3aKOH, 75

06uwas Teopus 3eMHOro MarHe-
TU3Ma, 120

O6uwan Teopun ypasHenuii (Pyd-
duHn), 129

O6beauHeHHan Teopus nons, 308,
348, 350, 358

Orpanvnyenus (Maremaruky), 59, 80

OKTOHUOHBI, Xii, 16, 263, 406-407,
409-412, 414420, 423428, 431
eVHNLbI B , 410-411

OKTOOKTOHMOHBI, 425

OnTtuka (HbioToH), 270

ONTUKO-MexaHN4YecKan aHanorua,
220

Ocunanaep, Auapeac, 97

Ocno-cdbopa, 135
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OcHoBHas Teopema Anre6bpsl, 117

Octxod ¢, NoaHHa, 118

OTHOCUTENbHOCTU TeOpUA, 12, 17,
284, 288, 294, 296, 298, 299,
301, 305, 308, 322, 330, 331,
344, 348, 356, 362, 383, 391

OTHOCUTENbLHOCTD, Xiii
KBAHTOBAA TEOPUA U OTHOCK-
TeNbHOCTb, 17, 345, 384, 399
CneacTsuA U3 Hee, 296-298

OtpaxeHue, 188-191, 219, 252, 260,
269, 270-272, 387
BpemeHu, 289

OtpuuarenbHbie ynucna, 76, 100, 101,
116, 223, 226, 227, 230, 243,
KBappaTHbie KOPHU U3 oTpULa-
TeNbHbIX YUcen, 101, 102-104,
243, 407

OXOTHUKM U cobupareny, 19-20

n

MaBcanni, 44

Nann, 49

Napa6ona, 74, 215, 355

Napu, 122, 124, 140, 141, 155, 165,
166, 172, 195, 206, 207, 248,
249

Naryur, 3mma, 310

Naynu nputyun, 370

Maynu, Bonbdranr, 325, 327

Mavonu, Jlyka, 87-88

MNelic, AGpaxam (Ha €.286 ero uHu-
yuan: A.), 267, 286, 343

MepecTakoBky, 131-134, 175-177,
179, 180, 183, 185, 189, 190,
360, 363, 374, 378, 402

rpynnosoe CBOWCTBO nepecra-
HOBOK, 175-177, 189, 251, 375,
noarpynnbl NepecTaHoBOK,
176-180

CMMMETPUU 1 NepecTaHoB-
Ku, 132, 185, 338
YMHOMeHUe, 133-134

Mepurenusa nonoxexue, 304, 306,
430

MepuTtoHur, ix 11, 173

NeTtneBas KBaHTOBas rpaBuTauus,
401

Nupc, Benmkammi, 240, 241

Mudarop, 49, 69, 201, 224
KYNbT, €ro OKPYMaloL Ui, 49

Nudaropa Teopema, 25, 56, 224,
300, 414

Nudaropensm, 50

Nnasma, 379,

Nnauk, Makc Kapn 3pHct Noasur,
310-317, 322, 333, 337 341, 359,
390

Mnauk, I0Onuyc Bunbrenbm, 310

Mnanka nocroAxHasn, 314, 333, 359

NnatoH, 48, 49, 79, 421, 432

MnoaopoaHblit Monymecau, 20

Mnockuit Mup, 271-272

Mnockoctw, 74, 114, 115, 186, 187,
191, 209, 227, 229, 230, 231,
233, 243, 247, 248, 252, 254,
354-356, 365, 422, 424426

Mnockocts PaHo, 410-411, 423

Nniokkep, 0nuyc, 247, 256

Noparpa, 239

Moarpynnbl, 178-179, 258, 376
nepecTaHoBOK, 176-180

Mo3utpoH, 364, 369
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NonutexHuueckas LWkona, 158, 161,
163, 196, 205

Nonuunckn, Mkosed, 403

MonAa, ynopagoueHHble, 243

Nowcene, Xau-Bukrop, 247

Nparyer, Teppy, 271, 320

Mipepnonaraemsbiit Habpocok no-
NbITKK paccMarpuBath pesynb-
TaTbl Nepece4yeHus NNOCKo-
CTV KoHycom (fle3apr), 423

Mpepcrasnenunin Teopus, 190-191,
338, 342

Mpenomnenue, 215, 219, 220, 270-
272

Mpeobpasosanue, 12, 100, 185,
188, 190-192, 221, 248, 251-
253, 259, 288, 289, 292, 298,
301, 340, 360, 362, 364, 375,
376, 386, 387, 419, 420
onpeaenekxue, 186

MpuknaaHas maremaruka, 11, 50,
131, 138, 196, 332, 435

MpuHcune, ocTpos, 319

MpuHUMN HammeHblEero Bpeme-
Hu, 218-219

Mpupoaa u kpacora, 278-279

NpoGnemsl U pasnuyHbie uobpe-
teHus (doutaHa), 95

Npoekuyuu, 386, 421-422

MpoucxomaeHve BUAOB, 378

Mpokn, 48

Mponopuusa, 87, 185,

[pocTpaxcTBO, Bpems, u Tarore-
Hue (QAAUHITOH), 331

NpoctpatcTBO-Bpema, 288-289,
297, 298, 301, 303, 331, 344,
349, 350-351, 358, 262, 364,
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365, 384, 391-393, 395, 396,
400, 402, 403, 427-428
MUHKOBCKOrO, 299
LOMNONHUTENbHbIE U3Mepe-
HUA, 17, 350
KPUBU3HA NPOCTPAHCTBA, 253,
300, 304, 305, 350, 384
CBOIACTBA NPOCTPAHCTBA, Xiii 18
CUMMETPUM NPOCTPAHCTBA, 12,
305, 362
dopma, 397-398

Mpoctbie yncna, 413

NpotoH 367-368, 370, 375, 377 393
rpynrsl CAUMMETPUU B NPOTO-
He, 374
crabunbHoOCTb, 377, 378
CTPYKTYpa, 366, 371, 374

“lipAman B 6eCKOHEYHOCTN”, 422

Mpamble yrabl, 12, 51, 52, 78, 187,
228, 254, 278, 336,

Mronemeir, 48, 87

Myankape, AHpy, 205, 298

MyaHco, Nlyn, 162

MyaccoH, CumeoH, 165, 166, 172, 184

MyaccoHa ckobKa, 333

Ndadod, NoranH, 112, 118

Mbauyuu, Dxysenne, 117-118

NATON cTeneHn KOpHHU, 104, 114-115,
127, 143, 148, 179-180, 251,

Mavoit ctenenun ypasHeHus, xi, 14,
15, 104, 127, 128-129, 131, 134-
135, 139, 146, 148, 153-154, 182-
183, 251, 402, 430, 435, 437
pewexue, 14, 120, 128, 139-141,
147, 148, 153-155, 180-183, 205,
234, 430, 435, 437

NATbIA noctynar, 51-52

[AN®ABUTHBIN YKASATEND |



{ 454
P

Pa, 43

Pasennu, Kapno, 401

Paaukansl, 114, 120, 123, 128-129,
134-135, 143144, 146-149, 153-
155, 167, 175, 178, 179, 181-184,
190, 199, 221, 234, 267, 430, 431

Pa3mepHOCTb, 212, 233, 235, 239,
240, 243, 244, 245, 253, 259,
260-262, 300, 350, 352 354,
356, 357, 358, 387, 395-397,
408, 415, 416, 418, 419, 424,
427

PamoH, Mbep, 394

Pamcec ll, 45

PauuoHanbHoOCTH, 201

Penea-[KuHca 3aKOH, 312-313

Penurua, 268, 279, 281, 322, 347

Pelwenuit Hanuuue, 227

Puman, leopr Bepuxapa, 121, 300,
302

PumaHoBblI MHOroo6pasus, 121, 300

Puu, Knasawi, 27

PuumoHng, fepbept Ynnbam, 210

Puuuyu-Kypbactpo, lperopuo, 302,
305

Puwap, Jlyu-Nons, 158, 159, 205

Puwno, ®. XK., 210

Po3exdennba, bopuc, 425

PormaH, Touu, 173

Py6au (Py6aiiaTt) — cm. Xanam

Pydduun, Naono, 127-129, 131, 132,
134, 135, 140, 142, 174, 175,
196, 199, 402
[lOKa3arenbCTso, 129-130, 134-
135, 140-142, 147-148

C

Cabax, XacaH,71, 73

Cser, 215, 217, 218, 220, 250, 268-
272, 276, 277, 278, 288, 292,
297, 298, 299, 301, 304-307,
310, 312-316, 324, 330, 331,
341, 344, 348, 351, 357, 363,
390, 408
nsmeHexue dassbl, 362-364
CKOpPOCTb, 15, 33, 219, 271, 277,
293, 294-296, 321, 327, 359,
394

Casurv Bpemenn, 288-289, 297

CeneHUOHbI, 415-416

CeneBkuaos nepuoga, 28

Cenbckoe x03aKCTBO, 20, 25, 61

CeH-CumoH, 160, 161

Cetul, 45

CuBa, 43-45

Cunos, Nlloasur, 246, 250

Cunbl, 68, 250, 272, 274, 284, 299,
301, 346, 365, 366, 372, 378-
380. CMm. TaKe IneKTpomar-
HeTusm; Mpasutayms

CuNbHbIA aHTPOMHLIA NPUHUMA, 403

Cummertpusa, 132, 175, 178, 179, 184,
187
B anrebpe, 122
B NPOTOHAXx, 374
B CUCTEMaAxX KOPHe#, 132, 134
MHepUManbHble CUCTEMbI OTCYe-
Ta U CUMMETPUA, 292-293
KaK npeobpasoBaHue, ix 188
KanubpoBoYHas, 361-362, 364~
365, 375
NnoKanbHble, 305
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matemMaTKa U CUMMETPUS, 12,
255
obpasoBaHue BUAOB U CUMMeT-
pus, 378-379
onpegeneHwue, 12, 184-185
nepectaHoOBKK U CUMMET-
pus, 175, 177, 178
NpoCTpaHCTBa—BpemMeH#, 362
CNOHTaHHOE HapyweHue, 374
TpeyronbHuKa, 185, 187-189,
191
YMHOXeHue, 190
ypaBHeHun Makcsenna, 277,
289, 293, 297, 375

CumoHceH, AHHa Mapu, 136, 138

CumnnekTu4YeCKue rpynnol, 259,
261, 419

Cucrema rno6anbHOro NO3MLYMOHU-
poBauus, 278

CKOpOCTb U3MEHeHUA, 250, 251, 305

Cnabbiit aHTPONHLIA NPUKLMA, 403

CnoxHble cucTemsl, 353

Cmur, Yunnoy6bu, 287

CmonuH, Jin, 401

CmonyxoBckui, Mapuas, 287

CHennuyca 3aKoH npeaomnexms,

' 219

CoxpaHeHue, 255

CoxpaHeHuA 3Hepruu 3aKoH, 255,
310

Cnexkrp, 313, 317, 324, 338, 339, 341

CneKTpanbHble NUHUK, 341

CnuH, 320, 333-334, 369-371, 373,
392-394, 427

CnuHopbl, 334, 427

CnoHTaHHOe HapyweHue CUMMeT-

puM, 340, 374
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Crannxapar, [onb, 404
CreBuH, CUMOH, 224-225
CTenexnb MHOTOY/IEHA, 99, 116
Crpoben, 49
Crpomunaep, IHAPIO, 397
CrpyH Teopus, 17, 390-391, 393,
394, 395, 398, 399, 403, 404,
406, 412, 426, 427
6030HHas, 395
HEeyAOBNETBOPEHHOCTD €10, 396,
398
CynepcummeTtpus, 360, 385, 386-
388, 390, 394, 395, 397, 406
CynepcrpyHbi, 390, 392, 395, 398,
400, 402, 405, 406, 412
TUNbI TEOPUI, 394, 395, 397,
400, 411, 432

T

TBO. Cm. Benukoro O6bveauHe-
HuA Teopuu

Tanmya, Makc, 281

Tapranba. Cm. QontaHa, Hukkono

TatoH, PeHe, 160

Tewr, Mutep, 240, 241

Temneparypa, 150, 250, 311, 379

TeH3opbl, 302, 305, 350

Teopembl, 25, 48, 55-56, 64, 68, 69,
111, 112, 116, 117, 124, 125, 129,
139, 174, 193, 194, 224, 256,
258, 259, 263, 300, 323, 389,
412

Teopus Bcero, 12, 345-348, 378,
394, 399, 411, 428,

Teopua fanya anre6paunyec-
Kux ypasrexuit (TuHbOND), 126
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Teopusa rpynn v ee npumete-
HUA B KBAHTOBOW MeXaHu-
Ke aTOMHbIX cneKTpos (Bur-
Hep, 10.), 339

Teopwua uucen, 48, 69, 87, 111, 116,
124, 208, 284, 323, 413, 418

Tepkem, Opau, 158

TepmoauHamuka, 311

Tearer, 48

Turp, 19

Tunbonb, Xau-Nbep, 126, 168

Tute, Wak, 424

Tud, 131

Toxpectso, 215, 303,

Tononorus, 186, 349, 388, 392,
394, 401, 402

Tpakrar o Csere (Moirewc), 272

TpaxcnopTup, 198

TpaHcueHaeHTHble uncna, 201, 203-

205, 207, 208

TpeyronbHuk, 25, 50, 55, 61, 107,
157, 184-189, 336, 386
HepaBeHCTBO TPeYronbHu-
Ka, 300%

CUMMETPUU TPEYroNnbHUKa, 187-

188,191
TpeyronbHbie yncna, 50
TpuroHometpus, 87, 198-199
Tpucekuusa, 57-60, 194, 197-199
TyHennupoBaHua Teopus, 404
Totopok, Hun, 404

Yy

Yawinc, Iuapio, 69
Yraoi
AeneHuve yrna nononam, 55-56

AeneHue Ha Tpy pasHble Yac-
™, 57-58

YronbHuK, 25, 41, 50, 55, 57, 61-63,
106, 107, 111, 114, 123, 157, 184-
189, 191, 208, 209-211, 215,
300, 336, 339, 340, 386

Yutmep, Puuapa, 93

Yutrekep, 333

YnerpadmoneroBasn KaracTpo-
ta, 312-313

Yuusepcuret Kénurcbepra, 207,
350

YorcoH, reiimc, 318

YpaBHeHus, 12-13, 53, 65-66, 69,
70, 76, 100, 132, 175, 177, 201,
215, 218, 234, 235, 250, 277,
289, 301, 345, 346, 348, 431,
437. CM. TaKKe KBagpar-
Hbl€ ypaBHeHUA
KOMMAEKCHbIE Ynucna 1 ypasHe-
HUA, 113
Teopua ypaBHeHWH, 75, 125, 129,
131, 140-142, 157, 159, 162, 200

Yp, 20

Ypyk, 20

YckopeHue, 250, 301

o

®asa, 245, 362, 363-364, 375
caur ¢as, 363-364

dantunm, lyupmm, 128

dapageit, Maikn, 273-277

deitHMaHOBCKWE AUarpammbl, 391-
392

depavnang, Kapn Bunbrenbm, 110,
111, 112
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®epma Nocneanas Teopema, 69,
139, 194, 323

depma npocTbie Yyucna, 209-210,
413

bepma, Mbep ae, 69, 209, 217-219,
413

®epmu, Inpuko, 370

®epmuonsl, 370, 371, 375, 387, 394

deppapu 6awns, 145-146

®eppapu, logosuko, 93, 104, 127
®oHTaHa u Peppapu, 93, 95-
96

dubonayun nocnegosarenb-
HOCTb, 49, 86-87

®uboHayun. Cm. NleoHapao Musak-
cKun

®u3uka yactuy, 349, 360, 371, 384

dunacosckan meaansb, 383, 385,
389

dununn i, 44

dunocodusa, 48, 50, 128, 196, 268,
281, 331

®uop, Antonno Mapuo, 92

dutyrepanna, IABapa, 64

®nartnanaua (36601), 354-355,
386

®onTana (Taptanba), Hukkono, 8o,
92
KapaaHo u ®oHTaHa, 92-97,
101-102, 104

®eppapu u dontana, 93, 95-96,
104

®opmyn pasmHoxenue, 143-144

®otoHbl, 316, 341, 345, 372, 373,
378, 391

dotoanexTpuyeckuit adexr, 287,
315
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dpank, Amenus, 342
®bpanuysckan Pesonioyus, 124
bpengentanb, XaHe, 424
®puapuxcen, lewpmnatra, 152
dyHaameHTaNbHbIE HACTULBI, X, 12,

360, 365, 370, 373, 374, 400
dypbe, Xosed, 162

X

Xéccnun, Mapra ¢oH, 312

XaseHopnb, puapux, 317

Xausam, Omap, 64-65, 70-78, 83

Xakcnn, Tomac, 434

XaHcteeH, MoaHHa, 148, 152

XaHcreeH, KarapuHa, 148, 152-153

XancreeH, Kpucrodep, 138, 148,
152

Xapawu, loadpu Xapona, 418

XapHak, Aponbd ¢oH, 311

XarToH, Capa, 213

XokuHc, Tomac, 259

Xonm603, bepHr, 137, 138, 150

XonteH, ®nopexc XaHHa, 329

Xoposuu, Mapu, 397

1l

Uepepa, 117, 118

Uupkynb, 61, 62, 65
B rpeYecKoil reoMeTpuu, 55-58,
65,78, 87
3a/,a4u, paspelnmele ¢ ero no-
moublo, 55-58, 59, 61, 107, 195,
197-199, 208, 209, 234

Uudpsl, 33

LlopH, Makc, 416
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YacTuubl-BONHBI, 319

YepHoe Teno, 312-313

YepHble Ablpbl, 344

YeTBepku yucen, 235, 236, 238

YerBepToe usmepenue, 350, 352,
355

YeTBepTOil CTENEHU ypaBHEHUe, 65,
67, 69, 99, 104, 126, 146
rpynnsl M ypaBHeHue yeTsep-
TOW cTenexu, 182
pewenue, 65, 83, 93, 114, 122,
126, 144, 181, 182

YeTbipex kBagpatos Teopema, 125

Yucna. Cm. Takke Komnnekc-
Hble yucna; MHUMmbLe Yuc-
na; OTpuuarenbHble Yuc-
na; Mpocrbie yucna; Bewecr-
BEHHble yucna; Keagpar-
Hble uncna; TpaHcyeHAeHT-
Hble yucna; TpeyronbHbie yucna
cuctembl Ans obo3HaveHus, 34-
37

Yro Takoe xu3Hb (IWpéaunnrep),
318

w

Wamauw, 29

Weapu, fxoH, 394, 395

LWesanbe, OriocT, 161, 170, 172, 174

LWepk, ¥oanb, 394

LWecTupecatupuuras cucrema, 25,
36, 38

LecTuyronbHUK NpaBuabHbIA, NOCT-
poeHue, 62-63

Llkona mocToB U gopor, 196

LéH, Puuapa, 385

Wpéauurep, Pyaonsd, 317

LWpéaunrep, IpBuH, 316-320, 325

Llipéauurepa Kor, 319-320, 326

LpeanHrepoBcKue BOAHbI, 319,
326

Wymep, 19

3

36601, 3aBUH, 354-355

IBAOKC, 48-49

JIBKANA, 28, 46, 50, 51, 59, 60, 62,
63, 65» 74» 85, 87'89! 219, 247,
281, 288, 300, 325, 354, 360,
421, 423
aKCUOMBI, 54-55, 119
HU3Hb, 46-49
HOBATOPCTBO, 51-52
He OXBayeHHble UM TeMmbl, 57,
58, 106, 194, 421

JpauHrToH, Aptyp Ctennu, 306,
330

Jiinep, leoHapa, 111, 113, 115, 124,
138, 205, 207, 230, 325, 326,
349, 414, 416 .

JiHwTenH, Anbbepr, 121, 157, 266-
268, 280-288, 293, 302, 304-
308, 312, 315, 316, 318, 331,
337 350-351, 383, 400, 425,
434, 435
MON0AOCTb, 279-286
Hay4Hble cTaTby, 268, 284, 287-
288, 348
obpasoBaHue, 280-284
cnaea, 286, 307, 331
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TEeopuA OTHOCUTENbHOCTY, 12,
288, 293-301, 303, 331, 344-345,
348, 356, 362, 383, 391, 399

JnHwreii, lepman, 279, 282, 283,
285-286

JiHwWwTenH, Mapus, 279,

Stnwrent (Kox), Maynuna, 279,
280, 285

JiiHWTeNHa ypaBHeHuUA, 301-303.
305, 350, 401
UX KOMNOHEHTbI, 350

3iipu, oxopax, 239

IKBMBANEHTHOCTM NPUHLMN, 301

JKcHep, PpaHy, 317

JKcnepuUMeHTaNbHble uccnepoBa-
tusa (Papapein), 276

dneKTpuyecrso, 273-275, 277, 280,
289, 299, 315, 316

JneKTpomarHetusm, 284, 290, 294,
348, 353, 362, 365, 373,

375. CMm. TaKme Makcsen-

na ypaBHeHuA

rpaBUTaLMA 1 ANeKTpomarHe-
T3M, 350-351, 359

n3nyyexue, 378, 313-315
VHAYKUWA, 274, 277

KaK pyHaameHTanbHasa cu-

na, 367

Mofieny 3neKTpomarHeTus-

Mma, 276

CMMETPUM B 3aKOHAX 3/EKTPO-
MarH{eTusma, 298

ypaBHeHuA ans, 268, 277, 289,

JNeKTpoHbI, 207, 315, 316, 320, 321,
325, 333, 334, 338, 364, 366,
368-370, 372, 373, 375, 379:
387, 391, 394, 401, 427
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3nekTpocnaban reopus, 346, 365,
375

3nemenTbl reomeTpuu (lexanap),
157

3urens, Opuapux, 258, 259

3Hnunb, 32

JparocdeH, 48

Spuay, 20

3pmur, Wapnb, 205-207

Jpcrep, XaHc, 273-274

3dup, 270-272, 278, 284, 285, 292-
294, 296, 297, 310

0
lOraneH, Ynbpux doH, 210

f

AipepHoe opyxue, 327-328

ApepHbie cunbl, 343, 346, 365,
371-372

Ako6u, Kapn lyctas Akob, 174

AHT, YKIHbHUH, 373

fAAura-Munnca none, 373

Ay, WuHTaH, 385, 397-398

Arithmetica (Auodanr), 67-69,
Cosa, 87

Della Pittura (Anbbepru), 421
Disquisitiones Arithmeticae (Ma-

yeo, K. @), 112, 208, 256, 439

ETH (Eidgenossiche Techhnische Ho
chschule), 282-285, 302
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Habilitation guccepraums, 121

Inroductio Arithmetica (Hukomax)
67

Journal de Mathématiques Pures et
Appliquées, 197

Lehrbuch der Algebra (Be-
6ep, I), 338

Liber Abbaci (Pubonauuu), 85, 86,
88

Ludus Algebrae et Almucgra-
balaeque, 70

Practica Geometriae (JleoHapao
Nusaxckui), 87

Revue Encyclopedique, 172

Trattato della Pittura (na Buxuu),
421
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N3IATEJIBCTBO \ IIPEOCTABJIAET

Anexc Bunenkun yxe B mponaxe
MUP MHOTUX MUPOB

Bce MbI X1BEM B OCTaTKaX OTPOMHO-
ro B3pbIBa, CAYYHBIIETOCSA OKOJIO 14
MH/ITHAPAOB JIeT TOMY Hasaj M Io-
JIOXKUBIIETO Havyano Hameil BceneH-
Ho#. OfHaKo YTO MpeAlIecTBOBAIO
3TOMY TPaHIMO3HOMY COOBITHIO?
W xakoBa BepOATHOCTb TOTO, YTO
IOMHMO Hallero MHpa Ife-TO Cy-
IeCTBYIOT Apyrue? B cBoeil momy-
JASPHO HANHMCaHHOH KHHre (PHU3HK,
npodeccop yHuBepcuteta ladrc
(CHIA) Anexc BuneHkuH 3Haxo-
MHT YHTaTeNsd C NOCAEAHUMH Hayd-
HBIMH JOCTH)XEHHUAMH B cepe Koc-
MOJIOTHH ¥ H3JIaraeT COOCTBEHHYIO
TEOPHIO, JOKa3bIBAIOLLYIO BO3SMOKHOCTh — H, 60J1€€ TOT0, BEPOAT-
HOCTb, — CYILeCTBOBaHHA GeCUMCIEHHBIX ITapajie]bHbIX BCETEH-
HBIX. BBIBOABI U3 €0 IMITOTE3Bl OLIETOMISIOT: 33 TPaHHILAMH Ha-
LIIEr0 MHPa PaCKUHYIOCh MHOXKECTBO JPYTHX MHUPOB, [IOXOXKHX Ha
Halll MM NPHUHUUIIHAIBHO HHBIX, HACEJEHHBIX HEBOOOPAa3HMBIMHU
CO3laHUAMHU /M CYLECTBAMH, HEOTIHYHUMBIMU OT mtogeit. Mpen
BuneHkrHa OKasaauch HACTONBKO SCHBIMH, YOEOUTENbHBIMU U B
TO K€ BpeMs PEBOIOLHOHHBIMH, YTO B OZHOYAChE IIPEBPATHIH
CKPOMHOTO KaBGMHETHOIO y4€HOTO B 3Be3fy MNOIMYJNSPHBIX TOK-
IOy, a €ro KHUIy — B MEXAYHapORHBIN GecTceep, MONTy4HB-
IIMH KOJIOCCAIbHBIHM O6IeCTBEHHBIF Pe30HAHC.




N3AATEJIBCTBO

IIPEJCTABJIAET

Hun Hly6un

BHYTPEHHAA PBHIBA

PbiBA

con DMEMOE H T BL

yIKe B pofiaxe

ITouemy MBI BHITIAZMM TaK, KaK BbI-
oagum? Yro obuwero mexny yeno-
BEUECKUMH DYKAMH M, [OIYCTHM,
KpbUTbIKaMu 6abouku? Y kax cea-
3aHbI MEXAY cOGOM BOIOCH], MOJIOY-
HBIE JKEJIE3bl U CJIOKHOE YCTPOHCTBO
HAIero yxa? OTH BOIMPOCH TOJBKO
Ka)XyTCsl IIpasiHbIMU — Ha [leJie OT-
BEeThl Ha HHX I103BOJIAT HaM JIydlle
HOHATb CTPOCHHE HYeNOBEYECKOIO
OpraHH3Ma, a, 3HaYMT, HAUTH IIpH-
4HHYy ero cabocrer u GosesHen.

Hun Hly6uH, npodeccop aHaTomuy,
M3BECTHBII aJIEOHTOJIOT U OIMH U3

NepBOOTKPBIBATENEH JIETEHAAPHOIO THKTaaaMKa (IIPOMEXYTOYHOTO
3B€Ha MEXAY pbl6aMu U Ha3eMHBIMU KUBOTHBIMH ), TIPEJIaraet du-
TaTeJII0 COBEPLIMTD YBIEKaTebHOE My TEMECTBHE K UCTOKAM JBOJIO-
L[MH1 1 IOCMOTPETh, KAK Ha IIPOTSIKEHUH TPeX C IIONOBHHOM MHJLIU-
aproB JieT (POPMHPOBAIOCh U COBEPILIEHCTBOBAIOCH Hallle TEJIO.



[ )
30ATEJIBCTBO \ TIPEICTABJIAET

sxon lepbuuiup yxe B npogae
IIroCTASL ONEPXKUMOCTD

B 1859 rogy Hemeuxuil MateMaTHK
bepuxapn Pruman BeIgBHHYA rurmo-
Te3y, Kacalowyocs paclpeleneHus
IIPOCTHIX YHCET — OZHOM M3 LieH-

NPOCTAA TpaJbHBIX MpPOGIEM TEOPHH YHCEN
iSOVt B uesoM. C Tex mop U A0 HaIMUX
JZHEH ero THUIIOTe3a, HU3fIlHasf, HH-
TYHTHUBHO ITOHATHas M COBepIIEH-
HO He JoKadyeMas, 6yOpaKUT yMbI
caMbIX BrecTAIUX HCCaefoBaTeNeH
Mupa.

: Tunoresa Pumana BrIOYeHa B CIu-
OEENEURNBENE Cox cemy “ripobiem ThicAYeneTHS”,
: 3a pelleHHe KaXTOM M3 KOTOPHIX
Maremarnueckust MHcrutyr Kias ycraHoBHA Harpany B OfiMH MHJI-
JIMOH JOJIIAPOB.

VBnekatenbHass ¥ OCTPOYMHAs KHMIA aMEPHKAHCKOrO IyOiMIMCcTa
xoHa [epOuirpa MOBECTBYET O MOMBITKAX JOKA3aTh 3Ty THIIOTE-
3y, a TaKXKe O Cyab0ax JofeH, A9 KOTOPhIX OHA NPEBPATHUIAC B Ha-
BS3YMBYIO HIEIO0, IPOKIATHE ¥ HEHCYEPIIaeMBIF HCTOYHHK HayYHOTO
BIOXHOBEHHUS.






