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OT U3IATEJ/bCTBA.

[Teppoe wusnamnuve kuurm «Yucno u Hayka O HEM» BBHILIIO
B cBeT B 1948 r. (xpome Toro, B 1949 r. 6wl OTHEuYaTaH AO-
MOJHUTENbHBIR TUpax). Hacroduiee, BTOpoe M3naHWe KHUTH BBI-
Xonut mocne cMeptu aBropa [eoprus Huxonaesuya Bepmana
(mocnenosasuieit 9 despans 1949 r.). [Ipu nonrotoBke HACTOS-
mero wusnaHus K medyatw FlanmaTembcTBO COUNO HEOGXOMNMBIM
y4YecTb 3aMeyaHus, BLICKABAWHbIE B pELEH3UAX U MUCbMAX 4u-
TaTened, ¥ BHECNO B TeKCT KHMIH HEKOTOpble YTOYHEHUS U
HCTPaBJIeHHs.

I'. H. Bepnman. Yucao v Hayxa o HéEM.

Penaktop A. 3. Pusrun. Texn. penakrop H. 5. Mypawosa.
O6ox(ka, THUTYJ, 3aCTaBKM M KOHLIOBKR XyHoxHuka B. A. CeseHauwncrozo.
Koppextop JI. O. Ceueiixo.

Caano B naGop 29/IX 1953 r. [Moxnucano k meuatu 3/II 1954 r. Bymara 84x108Y/,,.
&us. mew, a. 10,25. Yciaoed. meu. a. 8,4.  Ya.-usp.a 7,77. T-00317. Tupax 50 000.
Llena 2 p. 35 k. 3akas Ne 830

TocynapcTBeHHOC H3AATeNbCTBO TEXHHKO-TEOPETHYECKOH JMTepaTypbl
MockBa, B. Kanyxckasg yiu., 15.
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HHansamu

HHUKOJIAS BOPHCOBHYA
FTODPMAHA,

nasuiez2o cmepmoro xpa6pbtx

U3 MNPEJUCIOBUS ABTOPA K IEPBOMY HU3IAHHULO.

CyecTByeT MHOIO KHHI — XOPOLIMX KHHT, — 3a[]aua KOTO-
pHIX BO3OYIUTb MHTEpeC K MaTeMaTHKe. Y 3TOH KHWXKM Lelb
WHas: yIOOBJAETBOPUTH TeX, KTO YXe UHTEPECyeTCH MaTeMaTHKOH,
HO HE WMeeT [OCTATOYHOH MNOArOTOBKHU, YTOOBI UUTATh CHELU-
aneHy0 JjuTepatypy. IlosTomy umTaTens He HaHAET 3mech HH
MaTeMaTHYeCKUX TOJIOBOJOMOK, HH 3a6aBHBIX aHeKIOTOB. KHmxua
5Ta MNOCBAIEHA OOLIEJOCTYNHOMY, HO CEPbE3HOMY M3JIO0XKEHHIO
HEKOTODBIX [IJIaB YyYeHUs O LedbX yucaax. Jlag e& nonuvaHus
JOCTaTOYHO 3HaThb AapudMeTHKy M HEeMHOro ajire6psl B 06BEME
npumepHo VIII—IX knaccoB cpenne#t wmwxosas. JaTh maTtepual
I/ YT€HMS HAUMHAOIUM YYUTeN M, CTYAEHTaM fenaroru4ecKux
YUWIMIL, a TrJaBHOe CTapiuuM  IUKOJBHHKAM, paGoTaoIuM
B MaTeMaTM4eCKHX KPYKKax, — BOT K 4emy CTPEMHUNCH aBTOpP.

Knura ata HM B Koem cayuae He sBasercss yuebHuixom. [lo-
3TOMy 4BTOpD, UTOOBI CrelaTh e€ »KHBEe, CO3HATEJLHO OTKasanics
OT CHCTEMaTH4YeCKOro WU3JOXKeHHs OCHOB yueHus: o uuciae. Ho,
BO3MOXHO, CTYIEHTbI-MATEMATUKU YBUIAT B Heit ynoOHBIH Tpav-
MJIMH [ [OpbDKKA U3  YIOTHOHW 3JMEMEHTapHO#l apuPMeTHKH
B CEpPbE3HYI0 U YOMOPHYIO TEOPHI0 YHCEl.

ABTOp 6nMaromapur BCEeX, KTO COTEHCTBOBAJ HANUCAHHIO U
ony6aukoBaHuoo 3To# xHuru. OcobenHo 6/arogapeH aBTOD
npod. A. &. BepmaHty, BHMMATeNbHO HpPOUMUTABIIEMY DyKONHUCh
W naBllemMy psl IEHHBIX YKasaHui.

MockBa
1947 r.






BBEJIEHUE.

OHATHE BaTypajlbHBIX UYHCEN BO3HUKJIO U3 MOTPEG-
~ae(({  HOCTefl Cu8Ta Ha CaMBIX DAHHWX CTyNEHsX pas-
S é:; é BUTHS Ye/JOBEYECKOro OOLUeCTBa, 3af0Ar0 1O M[O-

IBJIEHUs] TOHATUR IPOOHBIX U OTPHUUATENBHBIX UM~
R RS cen. HaTypanbHeIMU HA3BIBAIOTCS YKCJA: ONMH, IBA,
TPHY, YeTHpPe, NAThb, WeECTb U T. A. CoBpeMenHbIH
Ye/IOBeK 3HAKOMHUTCA C HHMH e B JOILKOJBHOM BO3pacTe.

W Bcé ke, HeCMOTPS HAa CBOIO MPUBHIYHOCTH U [OBCEJHEB-
HOCTb, HATypajbHblE 4YKCla 06JaJal0T MHOTMMHU CBOMCTBAMM,
Ianexko He obuiensBecTHeIMU. CylUecTBYeT Liesas HayKa — Teopus
yyces, — KOTOpasi 3aHHMaeTcs ux MayueHuem. Hayxa sra o6ua-
IaeT WHTePecHOM OCOOEHHOCTBIO: 3a0aYyl €€ KaXKyTCA MPOCTHIMU
¥ TMOHATHEIMHM; O pe3y/bTaTax €€ MOXHO paCcCKa3aTh BCAKOMY
IOCTATOYHO rPaMOTHOMY desoBeky. Ho myTe peluenus 3anad, cro-
COObl TOCTW)KEHUS Pe3yJIbTATOB NMOPOI0 OYEHb TPYAHHI M CILIOLUIb
na DpSAOOM HeNOCTYMHBl jaxe JydmuM MaTemaTuxaMm. Hemapow
KpynHeimui Hemeuxu#i marematuk [aycc (1777—1855) roso-
pun, 4ro apudmeruka — napuua matemMatuku. OH umesa B Buny,
pasymeeTcs, He 3JEMEHTapHy0 apudMeTHKy, a HMEHHO TEOpHIO
4ucen, KOTOPYIO Ha3biBAOT WHA4Ye BBICIIEY apudMeTHKOH W Ha
JanbHellee pasBUTHE KOTOPOH OKas3aju O6OMbLiOe BJHAHHE TPYILbI
camoro [laycca.

Hatypanenbix uucen OGECKOHEYHO MHOTO: CPeOud HUX HeT
Haubosbinero. Ham s10 kawercs scHBM. B camom jene, kakoe
6bl 60JIbLIOE YHCJIO Mbl HM B3sJH, €CIH Mbl NpUOGaBUM K HeMy
eIMHULY, TO MOJAYyYMM 4UCaO el Oojbiiee. JTa GECKOHEYHOCTH
YUCNIOBOrO pAzfa Co30a&T 3HAUMTENbHBIE TPYLHOCTU MU LOTHUe-
CKOM OGOCHOBaHMM apu(PMeTHKH.

B sTo#f kHuKKe OCHOBBI apudMeTuiu (AKCHOMBI U MPOCTEH-
lIye npaBuia) HE PaccMaTpPHUBAIOTCA.




Pan  HaTypanbHBIX 4HCesN — UMCes, KOTOpble CayXaT I
MepecYThIBAHUS NPEIMETOB, — HAYMHAETCS C ENMHMIb, a He
¢ Hyas. Hyab BBOAMTCS BMeCTe C OTPHLATENbHBIMM YMCAAMU
IJst TOro, 4TOOBI CIeJaTh Ofepalyio BBIYUTAHWS BO3MOXHOH M
B TeX CJyuyasX, KOriza BBYMTAEMOE PAaBHO WM OOJbLIE yMEHb-
waemoro. [TonoxuTe/bHBIE UEeJBIE, OTPUIATENbHbIE LieNble YUCIa
M HyJb 00pa3yioT CHUCTeMy LeJblX 4YHCesd, OCHOBHBIE TMpaBuia
IeHCTBUE Haj KOTOPHIMH PaCCMATPUBAIOTCH B HAyaje WIKOMLHOrO
Kypca anre6pel. 31ecb B OCHOBHOM OyJIeT rOBOPUTBCA O CBOM-
CTBAaX HATypajbHHX uuced. Ho Tam, rie 3TO MOMXET YIPOCTUTH
U3J0XKeHue, OYyIyT HCIONb30BAHH M OTPULATENBbHBIE YHMC/IA U
HY b,

Kaxue e cBoMCTBa HATypa/lsHBIX yuceJ Mbl Oynem pac-
cmatpuBath? IIpexnme Bcero— pasinuHble CMOCOOB HX 3aMUCH
¥ 0003HAYeHMs, PpAa3BUTHE U B3AUMHYI0 CBf3b 3THX CHOCOGOB.
Ilajiee — BOMPOCH, KOTOPble BO3HUKAIOT MPU [AENEHHH IMEeJbX
ypcen APYr Ha gApyra (AeauMoCcTb, OOMMH HauOOJbLIMHA Ielau-
Te/b, DAa3JOXEeHHe Ha MPOCTble MHOXHUTEIM U T. A.). B 3akmio-
YUTENbHBIX TIMaBaxX OynyT pa3o6paHbl HEKOTOphIE CBOMCTBA npo-
CTHIX YHCel.

Y4eHnuem O MPOCTHIX YHMC/IAX 3aHUMAMNCh Jy4YllHE PYCCKHUe
MmaremaTuku: YeOpineB, 3on0Tapé M npyrue. B pBapnarom
BeKe CcaMble KpynHble, caMble OJecTdllde pesy/bTaThl B 3TOMH
o6nacty ObIIX TMOJY4YeHs! coBeTckumu maTeMaTukamu: JI. I'. Llnu-
peabmaHoM M ocobenno axazemuxom M. M. BunorpanoseiM.
O6 »aTux pesyibTaTax OyHeT pAacckasaHO B M[OC/JeIHel riaBe
BTON KHHKKY.
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FTABA L

HAIIA CUCTEMA CYMCIJIEHHS.

epBOOBITHOMY 4€JOBEKY CYUTATh [OYTH He TpH
XOIuNOCh. «OOuH», «IBa» W «MHOrO» — BOT BCE
ero uucaa. Ho Ham — cOBpeMEHHbIM JIIOAAM — MpH-
XONUTCS MMEeTh JeN0 C 4YUCJIaMU OyKBajJbHO Ha
KaxcaoM mary. Ham HyXHO yMeTb MpaBWJIBHO
Ha3BaThb W 3aMUcaTh J1060€ 4UC/I0, KaK OBl BEJIMKO
OHO HM Obln0. Ecau 6B Kaxmoe 4YHC/IO HAa3HIBANOCH OCOGHBIM
uMeHeM M 0003HAYAJOCh B UCbME OCOOBIM 3HAKOM, TO 3a[TOMHUTH
BCE 3TH C/IOBA M 3HaKM OblI0 Ob HMKOMYy He moi cuay. Kak
e MBI ChpaBiaseMcss ¢ 3Toi 3amaueii? Hac Boipyuaer xopo-
mwas cucreMa o060sHaueHui, COBOKYMHOCTb HEMHOrMX HasBa-
HMEi M 3HAKOB, MO3BOJIOILAS 3aMUCaTh J0OO0E YUCIO W [HATh
eMy UM#, Ha3blBAETCA CUCTEMON CUHUCJAEHUS, WIH HYMe-
pauuei.

Hawa nymepauus MCrojb3yeT IJf 3afUCH YUCeN IeCiTh pas-
JWYHBIX 3HAKOB. J[leBIThb M3 HUX Cay)aT njas 06O3HAYeHHs Mep-
BLIX [eBaTH HaTypaneHmix uucen (1, 2, 3, 4, 5, 6, 7, 8, 9),
IecaThii He 0003HAayaeT HUKAKOrO UHMCJA; OH MOpeNCTaBJseT
€060 MNpocTO fpo6KYy, «NpOOE/NbHBI# MaTepUal» OPU 3aMUCH
ypcea. 3HAYOK 3TOT HA3bIBAWOT HYy A€M U o6o3Hauvaior 0.

Vitak, ™Mbl uMeeM [EBSTh 3HAYKOB J1Js OOO3HAYEHWs MepBBIX
HIeBATH UYWCeJ U [JeCATHfi 3HAYOK — HyJ/Ib — «MO3ULUOHHYIO
npoGouky» *). 3HauKku 3TH HA3LIBAIOTCA MU pPaAMHU.

Kak e c nomompio mecatd Uudp 3amucaTb a060E YUCIO?
[Tomymaem cHadana, kKak Obl MBI CTaJd (EPECUMTHIBATL OOJbILIOE
4HCJO0 ONMHAKOBBIX [IpefMETOB, Hampumep cruyek. Mbl cHagana

*) O cnoBe «NMO3ULHOHHAHA» CM. NPUMEYaHuwe Ha crp. 9,



pasjoxuaKM Obl HAalUM OPEeIMETH Ha Ky4YKH MO LECATH B KaXIOH.
[Monyuunoce 6B HEKOTOPOE KOJHYECTBO JECATKOB (M, MOXET
ObITh, OCTaJ0Ch OB HECKOJBKO [peiMeTOB, He BOLUeIUIUX
B Liesible JecATKH). Jlanee HaM mpHIIOCh Obl NEPECYNTATh KYUKH
(necarku). Ecam 6b U Kyuex (mecsiTKOB) OBLIO OYeHb MHOI'O, MBI
CrpynnupoBanu Obl UX TOXe B JEeCITKH U T. I.

TakuM nmyTém MH NPUXONMM K OCHOBHOH MJe€e HalleH CHCTeMBI
CYMC/MEHUS — K MBICJIM O eJUHMIAX pPasJUYHBIX pa3psioB.
JecaTp enuHull 06pasylOT OXMH IECSTOK: MHBIMK CJIOBaMH, IECAThb
eIMHUIl MepBOro paspsana oOpa3yoT OAHY eIMHHMIy BTOPOrO
paspsana. Jlecarh equHMII BTOpOro paspsia o6pasyloT OIHy eIu-
Huly TpeTbero. Boobe, necaTh MOOBIX €IUHUI 0OpasyioT elu-
HULLy CJeNyIollero paspsna.

HecmoTpss Ha BCIO CBOWO KAXYILIYIOCA MPOCTOTY, Takas CH-
CTeMa CYUCJEHUS MNPOULJA OYeHb LOJTMH MyTh KCTOPHYECKOro
pasBuTus., B e& cosmanum mpuHMManM yuacTHe MHOTMe Ha-
POIBI.

Bo3HuKaeT 3aKOHHBI/I BONPOC: MOYeMy CTal¥ pPacK/anbIBaTh
npenMeThl Ha NECATKHM, a He Ha MATKA WM HIOXUHB? [Touemy
eIVHUIB KaxuJOro paspsnga B HeCsiTb, a He B BOCEMb M He B TPU
pasa GoJibllle €IMHWI] MpPelblAyLIero paspsna?

Cuér necATKaMM MNOMYyYHT OCOOEHHO IMPOKOE PacrnpocTpa-
HEHHe NOTOMYy, YTO JIOLM PAacHOJNaraloT ecTeCTBEHHOH «CuETHOM
MalWHOA», CBSIBAHHOH C 4YKUCJIOM JECAThb: MMEHHO — JECSAThIO
najbliaMM Ha pyKax.

3amucaTh Kakoe-HUOyIb UMC/IO, HANPUMED UATBIECAT CEMb»,
NOJB3YSICh JIECATBIO OCHOBHBIMM 3HAaYKaMU M HEKOTOPHIMH CBfl-
3YIOIMUMH CJIOBAMM, MOXHO XOTSl Obl TaK: «5 eJWHHUIL BTOPOTO
paspsma U 7 mpOCTHX enuHui». Ho Ttakofi cnoco6 samucu rpo-
MO30K. YnoGHee W Kopoue OblIO OH 3aMUCHIBATH 4ucia 6e3
TIOMOLIM CJIOB, OnHuUMM 3Hakamu (uudpamu). W B camom pene,
Mbl 3aMMCHIBAEM UYHCJIO <«MATBIECAT CeMb» Tak: 57. ITH 1Be
uudpsl, MOCTaBAEHHBE pANOM, O0003HAYaOT CyMMYy /ABYX uHCeN:
npaBoe (B HameMm mnpuMepe 7) Ha€T YHUCJIO MPOCTHIX €XHMHHUII,
a JeBoe (D)—uMCIO eIuHUI BTOPOro paspsina (mecaTkos). Ecau
HanucaHsl TpU UUbpH 1MOAPsAN, TO KpaliHas rpaBas 06O3HAYaeT
NpocThle eNUHUIBI, Clefyomas (CpenH:s) — eIUHULE BTOPOro
paspsna (mecsTKM), a KpalHAs JeBasd— eIVHULLI TPEThEero pas-
psiza, T. €. COTHM; 3Hauut, 238 0603HAYaeT CyMMy IBYX COTeH,
TPEX [ecCATKOB M BOCBMHM enuHMi., Boo6lie, M3 IBYX HamucaH-
HBIX psfoM UM(p JeBas BbHpaXaeT eNUHUIBI, B 1ECATb pa3
60abine, yeM mnpapas, He Tonpko cama unudpa, HO M €8 MECTO,
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eé mosuuug*) umeoT sHadenue. [ToaTomy Hawy Hymepauuo
Ha3bIBAIOT MO3UIHOHHOW HyMepalLuei.

Hanumwem no Hawiefi Hymepauuu 49MCAO «CTO 1Ba». 3I€Ch
OllHA eIMHWIA TpeTbero paspsna (COTHS) W IBE MPOCTHE efu-
HULBI. 3anucaTh 3TO TaK: «12» —Henb3s: Bedb TaK 3anuChi-
BAeTCH uMCAO0 «ABeHaxuate». [Tucate «1 2», ocraBaas mecTo HJs
OTCYTCTBYIOUIErO paspsAna, HeyJOOHO; MOXHO MNOIyMaTh, 4YTO
3eCb MHPOKO HATMCAHHOE YMCJIO «IBEHAANATb» WJAH IPOCTO IBA
yhcaa: «OOMH» W «iaBa», Kak, manee, OTIMYUTL B 3aMUCU Cle-
IyIOLINE YNC/IA: «IBEHANIATh» U «CTO ABafllaTh»; rie OCTaBAATH
npu 3TOM mNycToe MecTo? [l yCTpaHeHMs 3THX HeyLOGCTB U
BBeJIEHa «MO3UIIMOHHAs mNpO6Ka» — audppa Hy ab. E& numyrt
Ha MecTe OTCYTCTBylowero paspsna. C e€ momMouibio 4ucna «JiBe-
HaguaTh», «CTO IBa» U «CTO OBAAUATH» HAMUILYTCH MO-PasHOMY
(12; 102; 120).

[TosuuKMOHHAA NecsATHYHAA HyMepalus M3BeCTHAa Obla MHAYyCaMm
MOJTOPH  THICAYM JeT Haszan (a wMoxer OHTb, H paHblie),
B EBpomny e& sanecau apa6el, Bropriunecs B Vcnanuio B VIII Bexe
Hautelt spbl. Apabckas Hywmepalus pacnpOCTpaHMWIach MO BCeH
Espone u, 6ynyuu mpolle W ynoOHee OCTAJIbHBIX CUCTEM CUHU-
C/eHus, O KOTOPHIX peub Oyner B cilexyiolied riase, GHICTPO UX
BoiTecHMAa. [lo cUX mOp Hamy OUQPH OPUHATO HA3HBATH apa6-
ckumu. Brpouem, 3a 1000 ner Bce HMGPH, KpPOME EIMHUIB H
JeBATKY, CHIbHO W3MeHWIUCh. IIpuBOIMM 1JS CpaBHEHMs HaIUW
(na3biBaeMble «apabCKUMM») W HACTOsLlMe apabekue MUQPHI:

Apa6ekne ] F r ¢ A 7 V N A4 ¢

Eppora, 4 Z ; ‘S ﬂ ¢ v 7 9 0

X Bek

W1 2 3 X7 67 890
3

Hawe
BpeMSA 2

4 5 6 7 8 9 g

CKaeM HeCKOJbKO CJOB O MPUHSATHIX Yy HAC HAUMEHOBAHUAX
yycen. HasBaHus nepBbHIX [iecTH Pa3psnoB (EIMHULBL, HECATKH,

*) Cnoso «positio» (MO3MLKO) 3HAUUT MO-NATHIHA <IOJIOAKEHHE™.



COTHM, THICAYM, HECATKHU THICAY, COTHHU THICAY) OYECHb NPEBHU U
y Pa3HbIX HapoJaOB 3ByuyaT no-pasHomy. Jymarh o npoucxoxie-
HMY STUX Ha3BaHuil — neqo ¢ujaoaora, a He marematuxa. CioBo
«MHWJIJTMOH» CPAaBHUTEJNBHO HEJaBHero mpoucxoxuenus, [To-uraljb-
sHcKY millione (MuIIMOH?) ecTh yBeaMUUTENbHOE OT mille (MAMIE),
4TO 3HAYUT «ThICAYa». [To-pyccku emy MOrjo 6bl COOTBETCTBOBATH
HeCYLIeCTBYIOllee CJI0OBO «ThICAYMLIA»,. [Ipumyman c/aI0BO «MHuJ-
JIMOH» M3BECTHbI} BeHemuaHckuil myTemectseHHux XIII B. Mapko
[Tono, KOTOPOMY HEXBATUIO OOLIKHOBEHHBIX YHCEeJ, YTOOBI paccKa-
3bIBaTh O HEOOBIYAAHOM H300MIMKM Mofged U 6OraTtcTB Nanéxoi
He6ecHo#t mnepuu *). Teneps MuinuoOHaMu, NECATKAMYU ¥ COTHAMHU
MUJJIMOHOB HA3HIBAIOT E€NMHULBI CEIbMOr0, BOCBMOrO Y IEBATOrO
pa3panoB. Teics4a MMIIMOHOB Ha3bIBaeTCS OMJIJIMOHOM HJIH MHUJ-
JMapooM, a Jajee, I TOCTPOeHUS UMC/IOBBIX HAUMEHOBAHWUA,
eIVHBIX BO BCEM MHUpE, UCNOJB3YIOTCH JATHHCKUE YUCIHUTENbHBIE,
Yro6pl Jydile fIOHATb, KA4K CTPOSITCA HAa3BaHUS STHX YUCJOBBIX
TWFaHTOB, BCHOMHMM, 4YTO KaxXIple TpPU paspana oO6pa3yloT
KJacc: fpoCThie eNWHWIbI, NEeCATKM M COTHH 06pasyloT nep-
BHIfl KJIACC; THICAYM, UX HECATKU M COTHM — BTOPOH Kaacc; M-
JIMOHBI — TPETHH KJIacC, OGUIJIMOHBI — YEeTBEPTHIH U T. .

Yro6el Ha3BaTb eIVHMIY Kakoro-HubGyIb KJjacca, HayuHas
¢ 4eTBEPTOro, HAIO yYMEHbIUUTb HOMEp KJacca Ha IBa U K NO-
JIy4eHHOMY 4YHMCIy, Ha3BaHHOMY [10-JaThIHM, MPUGABUTh OKOHUYAHME
«u1auoH». Tak, eIWHNIA MATOrO KJacca Ha3blBaeTCsl «TPUIIMOH»,
notoMy 4T0 5—2=3, a 3 no-naTeHy tres (Tpac); B CIOK-
HBIX JKe cJoBax tres nepexomut B ftri (3ByuuT Taxk iKe, Kak
Hame <«Tpu»). Bo3bMEM enuHMIy nBanuaTh BTOPOro Kaacca.
Dt0o OymeT, KaK HETPYAHO COOGPasuTh, emuHuLa 64-ro paspsana
(envHuie MOBalaTh BTOPOrO KJacca mnpenliecTByer 21 kJjace,
T. e. 21 X 3 =63 paspama). 3Hauur, 3aMMINETCS 3TO YUCIO
TaK:

1 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 GOD 000 GO0 000 000

Kak e ero HasBaTh? OT HOMepa KJacca OTHUMAaeM NBOHKY:
22 —2=20; nBanuaTh NO-IaThiHM viginti (BUTIHTH); 3HAYMT,
Halle YuCJIO CJeNyeT Ha3BaTh «BUTHHTHJJIHOH».

[TocTpoennsie Takuv 06pasoM HA3BAHMA MaJO yHOGHHL. JIaTHIHbB
3Hai0T He Bce. Kpome ToOro, HasBaHMi OueHb OOJBIINX YHCE]
rPOMO3IKM U HeyHIOOGOMpOM3HOCHUMEL. Jlaxe <XOpOWIMH NaTHHUCT
BpsiL JIM HA30BET YMC/IO, 3aMHCAHHOE B BUIE €AMHHULBI C MSTHIO

*) Tax B cTapumy Hasbibanu Kurai,
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MUJIMOHAMK Hyne#. Bripouew, u 3amucaTh Takoe YMCAO MPaKTH-
YeCKH HEBO3MOXHO,

[Mouemy e He pedOpMUpYIOT, He U3MEHST CIOCOOa HA3LIBATH
W 3amuchiBaTh Oonbmive uucaa? Heywenu Hennss BHECTH cCrona
panuoHanusauuo ? — KoHeuHo, MOXHO, ¥ Jaxe CPaBHUTE/BHO JIETKO.
Ho B 3TOM HeT Hu wmManeiinielt Hamo6HOCTH. bBosabmue uyucaa,
nonoOHble HANMCAHHOMY BHIIE TUMaHTy, BCTPEYAOTCSd TOJMBKO
B cOOPDHMKAX MaTeMaTHUeCKUX KYPb&30B, Ia B HEKOTOPHIX OTHENax
TEOPHM 4YHCel. . .

[To3BonbTe, NO3BOJBTE, — MepeObET uuTaTenb: a (uU3MKa,
a actpoHomus? Bengp 3a GojpmMMM UMCAAMK Jaxe KIHYKA yCTa-
HOBM/IACh: «aCTPOHOMUYECKUe» uucaal

Tepnenbe, uutaTens! Ceftuac OymeT peub U 06 «aCTPOHOMHU-
yecKUX» yucaax. Ho paHpiie mpuseném TaGnuily HauMeHOBAaHUH
eIVHUI, BBHICOKUX DPa3psfoB He CTOJbKO IJs M0Jb3H (M0nb3a OT
He&, KaK MBI CKODO VBHIUM, HeBeJuKa), CKOIBbKO NI yIOBJe-
TBOPEHUs JIOOOMBITCTBA.

1 000 000 000 (enmmua 10 paspana uam 4 kjacca) — GHIIHOH,

1000 000 000 000 { 13 » » &5 » )—Ipx«zmnon
1000 000 90V 000 000 ( » 16 » » 6 » } KBaJPUIIIHOH,
1000 000 000 000 000 000 ( » 19 » » 7 » — KBHHTUAIIUOH.

Janee cnenyioT: CEKCTULIMOH, CENTHJ/UIMOH, OKTHJUIMOH, HO-
HWINAMOH, IEUMIINOH, VHIEHWIJIUOH U T. X.

B HexoTophIx cTpaHax, Hanpumep BO PpaHuuM, GUITHOHOM
HA3BIBAIOT He THICAYY, 4 MH/UIMOH MHUIMOHOB, T. €. EIVHUIY
13-ro pasp4na; TPUIIMOHOM Ha3bIBAIOT MUJIMOH STUX KKPYIHBHIX»
O6MJIJIMOHOB  (HAll KBUHTWIIMOH) ¥ TaK Jajee, CUMTasi KJacchl
HE MO TP, a MO IUNeCTh paspsanoB. IJTO HECKOJBKO YMpOLLaeT
HaVIMEHOBaHHE OOJBIINX UYHUCEJ.

[Torosopum Temeps 06 «aCTPOHOMHYECKHMX UHCJIAX»; MPUUEM,
npexie ueM 3abupartbcs Ha HeGO, MOWIEM WX Ha semie. Yemy
paBHBI, HAMPUMED, MOBEPXHOCTb, OOBLEM M Macca 3eMHOro Iuapa?
3arasHyB B yueGHUK reorpaduu, HAXOIMM:

[loBepxHOCTH 3eMHOTO Luapa — 509 000 000 .2,
O6bEM » » 1070 000 000 000 lmz3
Macca » > — 6 000 000 000 000 000 000 000 TOHH.

IMocnennee umcao (Macca) MpencTaBaseT co000 6 equHMIL
22-ro paspsiia, T. e. IIeCTb CEKCTH/UIMOHOB.

Bce st uucna 06/anmaioT ONHOM OCOGEHHOCTHIO; 3TO —
4hCJda <«KDyrjble», OKaHYHBAIOIIMECS Hyasamu, Pasymeercs, HH
MOBEPXHOCTb, HM O06DBEM 3eMiu HEe MOTYT OBITh BBIPAXEHHI TAKUM
KPYLABIM» UHCAOM KBAIPATHHIX M KyOMYECKHX KHUJIOMETPOB

11



«Kpyraora» 3gech kKaxywiasacs. Bemb Bce reoaesuyecKue usme-
peHHs Ha 3eMHOW MOBEPXHOCTH — NPUOGIMIKEHHBIE, XOTA U MPO-
U3BOJSTCS O4YeHb TIUATENbHO; MMOITOMY M UHC/IA IJiA MOBEPXHOCTH
1 00bEMa 3eMHOr0 Wapa CyThb YUCJA MPUOIMKEHHBIE,

Paccmorpum  BHuMmarenbHee uucao 509 000 000  (matbcor
neBaTb MUIMMOHOB). LllecTe Hysell cmpaBa He 0603HAYAIOT 3HECH
OTCYTCTBHUSl THICAY M HH3WHMX Pa3psnoB. JTUX PaspsamoB Mbl JUGO
He 3HaeM, 60 CO3HATENBHO He MUILIEM, TAK KaK TaKas TOYHOCThb
HaM He HyXHA. Mbl OKpyrisieM pe3ynbTaT, MBI FOBOPHM: YHC/IO
KBaApaTHLIX KHWJIOMETPOB 3€MHO} MOBEPXHOCTH CKJANBIBAETCH M3
MATHCOT JEeBATH MUJIMOHOB M KAKOrO~TO WYHCJA THICAY, COTEH,
IEeCATKOB M €IWHMI, HO KAaKOr0 UMEHHO — TOYHO HE YKa3bIBaew.

B npaxTuyecKoH KMSHM TpPH Cuy&TE MpPeIMETOB, KOTOPHIX
OueHb MHOTO, HAmpuMep XuTejedl KakoW-nmu6o crpaHby WU
KPACHBIX KPOBSIHBIX TeJell B KPOBU UeJOBEeKa, a TaKke [pH
U3MEpPEeHU! Das/JMYHbLIX BEJWYUH YHA8TCH OMNpefeUTb TOJbKO
nepBele 3 —4 BepHele Iu@pH pesyanrata. Ilpu TOuHeHwWHX
W3MEPEHUSIX COBPEMEHHOH (U3UKM, KOTOPble CONPOBONKAAITCH
TNPeXOCTOPOKHOCTAMY, MPEBOCXONAIIMMH CaMEIE CMeJIble BBIIYMKH
TeXHUYeCkOi (QaHTasuy, ynaercd MNoAy4YuUTb CeMb, B pemfyaiiuux
Cly4yasx — BOCeMb BEPHHIX HUGD; eCay MojydaeTcs Lieaoe YUCIO
60sblIe 4YeM C BOCEMbIO HH(PaMM, TO MPUXOLUTCH HOMUCHIBATDH
Ha KOHUE HyJau. 3HAuuT, M060e GOJBILOE YHC/IO, NaHHOE MPaK-
THYECKH, MOXHO 3amhcaTh KAk mrpousBeleHue He Oojiee ueM
BOCHMH3HAYHOTO (@ yallle — TPEX-UeThIPEX3HAYHOr0) YHUC/A HA «eIHU-
HULY C HyJIaMU» *) (Hanpumep, noBepxHOCTb 3eMan 509 000 000 x>
MOXHO sanucaTh Tax: 509 X 1000000 wau 509 - 1 000 000).
Yucna no MW/IMApHA HETPYIHO M HA3BaTh M 3a0MCaTh; CJeNOBa-
TeJIbHO, BCE NEN0 B TOM, YTOObI paliMOHA/IbHO 3aMHCHIBATh ¥ HA3bl-
BaTh uuCJa, U300paxaeMble eIUHULEH C GOJBIIMM YHUCIOM HyJed.

Tyt HaM Ha NOMOWIL MPUXONMT MOHATHE cTeneHu. Yucmo,
u3o0paXkaeMoe eIMHHIEN C HyJasiMH, SBJIAETCS CTENEHbIO NecsTH.
Hanpumep, cro ectb Bropas cremenb pecatd (100 =102),
ThICSiYa — TPeThs cTerneHb necatu (1000 = 108). BooGue, uucio,
usoGpaxkiaemoe eMHULEH C Hy/lAMM, NPENCTABASET COOOI0 TAKYIO
CTeneHb NecsTH, CKOJbKO y Hero HyJ/e#; 3TO MOXHO 3afucaTth
CIenyoluM 06pasomM:

10000..........0000 = 107.
p uyneh

*) Tax KOPOTKO Ha3bIBAIOT YHCIO, KOTOPOE MMEET MEPBylo uudpy 1,
a BCe ocTanbHbie — HyaH, Hampumep 10, 100, 1000, 10000000 u 7. m.
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MoxHO cKka3aTh 4 Tak: eNMHMIA #-TO DPaspsla MpelCTaB/seT
co6ot (n— 1)-10 creneHb necsiTH (HaDpuMep, MHJIIMOH — €U~
Huua 7-ro paspsma — paBHsieTcst 108).

T coobpaxeHus: MO3BOJAIOT O4YeHb KOPOTKO H YMOGHO
Ha3bIBaTh U 3aMUCHIBATh BCE 4YHUCJA, KOTOPHIE NAIOTCS HAM HayKOH
¥ Xu3HbIO. PaccmMoTpuM, Hampumep, Maccy 3eMHOro iapa. Bot
4HCJI0, KOTOPHIM OHA BHIPAXAETCs:

6 000 000 000 000 000 000 000 TOHH.

Temepb Mbl ero Moxem 3anucaTb Tak 6 - 1021 TOHH, a Ha3BaTh:
«LIeCTb HA JecaTh B [BAanIaTh NepBoi» (noxpasyMeBaercd:
crTereHn). ITO M KOPOTKO U yHOGHO.

Yro6Bl MPUBBIKHYTH K 3TOH cucTeme 0003HAa4deHWH M HasBaHuUM,
pPacCMOTPUM HECKOJBbKO NPUMEPOB.

[Tociie mepBoit mupoBoii Bopuel 1914—1918 rr. B psanme
CTpaH, B TOM 4YHCJIe W y Hac, Obl1a XO3saMCTBeHHas paspyxa,
COTMPOBOXIABINAsCS 06eCLieHU-
BaHueM pener. [Ipuxomuiaocs
BBINYCKATh OrPOMHBIE MacChl
6ymaxek BCE Gosee u Gosee
BBICOKOH HOMMHAJIbHOM CTOH-
MOCTH. JTO sBJEHHE, Hasbi-
Baemoe VH{aguue#, conpo-
BOXJIAN0Ch Y HAC HECKOJbKO
pas IneHOMMHALMeH, T.e. Bbi-
MyCKalNuCh [EHbI'W CPaBHU-
TeNIbHO HEBBICOKOH HOMMHAJb-
HOM CTOWMMOCTH, NPH4EM 00D~
ABJANOCH, YTO OXUH pyO6Jb
HOBOrO BBITyCKAa PpaBHSETCH
COTHe WIM ThiCAYe pyOGiaed
npenbIyLiero. IJTH JAeHOMH-
HAUMKM TPHUBOJIWIM K TOMY,
YTO Ha JIEHeXHBIX 3HAKaX He
[IPUXOMUIOCH [eYaTaTh OYEHbH Pre. 1.

GoJsiblIMe  4YMCaa:  Jadblie

MWIJIMOHOB neno He mao. Ho B ['epmanum, riae uHdasuus He
COITPOBOXKIANACh NEHOMHMHALMe!d, CyLIeCTBOBAIM OOHH U maxe
[OYTOBBIE MapKH HeOOLIYaliHO BBICOKOrO HOMKHA/IBHOIO ROCTOMH-
CTBa: B NeCATKM M COTHM MHAIHAPAOB Mmapok. Ha puc. 1 uura-
Teb BUJIUT HECKOJBKO MOYTOBBIX MApOK € «aCTPOHOMMYECKOH»
HOMMHAJIbHOH CTOMMOCTHIO. BEICIIMI HOMHHAN MOYTOBOH MapKH,
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BLINYLIeHHON B ['epMaHuu, — MATbIECAT MUIIMAPIOB, T. €. 5 - 1010
MapoK; GOHel ObiBany elg 6Gosee BHICOKOrO JOCTOMHCTBA.

Knaccuyeckym npuMepoM 4¥CIOBOrO FUMraHTa SIBJIAETCS HArpana,
KOTOPY!0, €C/IM BEPUTb CTAapUHHOM JereHzie, noTpe6oBan cebe
usobpeTaTesp MAxXMaTHOM wurpol. OH, MJIACHT NpefaHHe, [POCHN
3a IePBYI0 KJETKy NOCKM OIHO 3epHO pHCa, 3a BTOPYIO — JBa,
32 TPETbIO — YeTHIPe U T. I., 38 KaXIYl0 MOCAEIYIOLYI0 — B 1Ba
pasa Goablie, 4YeM 3a MpPeABIIyLIyld, ITa CKPOMHas Ha BUL
npoch6a OKa3anach HEBLINOJHUMON : BCE XUTHUIE MHUpA HE MOTYT
BMECTUTb DHCa, 3aTPeGOBAHHOIO XUTPHIM H300peratenem. leii-
CTBUTE/BHO, 33 MEPBYI0 KJAETKY eMy CJeNOBal0 MOJAyYUTb OLHO
3epHO, T. e. 2—1. 3a mepByl u BTOPyl0 €My CJeIOBa/O
142=3=2.2—1 sepro. 3a neppsie Tpu xierku 124
+4=7=2.2-2—1 38pes. Mbl BUINM, YTO 32 HEKOTOPOE
YUCMO @ MEePBBIX KJIETOK NPUIETCS OTATh

2-2-....-2—1, 1. e. 26— 3&pen.

e e

a pas

3uauutr, 3a Bce 64 KJaeTKM UW306peTaTeNi0 MPUYUTAETCH
264 1 3épen ¥). Yucno 264 jerue Bcero BEIYUCIUTD, MOJB3YSCh
COYeTaTe/IbHEIM CBOACTBOM yMHOMeHus: Benmb 2064 ectb mpous-
BeneHde 64 [BOEK; HX MOXHO COeAMHUTb B rpymmsel u3 20,
3 20, u3 20 u u3 4 [BOEK; MBI MOJYUHM:

964 — 9920 . 920, 920 . 94,

Bouucauts 210 = 1024 wuerpynHo. I[lomuoxus 1024 Ha ceOs,
nonyuum 220 =1048 576. CnenosaresbHo,

26¢ — 1048576 X 1048576 X 1048576 X 16.

OcraéTca chelaTbh CKy4YHOe, HO He TpPyZHOe yMHOxeHue. OKOH-
4aTeNbHO MOJyUYKM:

264 1= 18446744073709551615.

Yucsao 3TO uMTaeTCd TaK: BOCEMHANLATh KBUHTUNIMOHOB Y€THIPeCTa

*) Uprareaw, 3HAKOMble C TPOTPECCHAMH, €0OOOpa3sAr, UTO UMCAA
38peH, MPUXOJAUMECT HAa KAXIYI KIETKY, 06pasyioT FeOMETpPHUECKylo
MPOrpECcCHI0 €O 3HaMeHaTeneM 2, T. e. =1, 2, 4, ..., 283, Cymma ureHoB
L_ 268 — 1,

4_
TaKo# IPOrpeccuy pasHa —5—
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COPOK [IECTh KBAaIPU/IIHOHOB CEMbCOT COPOK UeTHpe TPHI-
MHOHA CeMbIEeCAT TPM OMIIMOHA CEMbCOT [EBIThb MHJIJIHOHOB
nATbCOT MATHAECAT OIHA THICAYA MIECTHCOT mATHanuate. OHO
npu6ausuteqbHo  paBHO 18 - 10!8 (umraeTcs Tak: «BOCEMHANLATH
Ha IecaTb B BOCEMHAILATOM»).

BcnomhuM M3BECTHYIO 3afauy-wyTKy O €aMOM GOMBLIOM 4K~
clle, KOTOPOe MOXHO 3aiMCaTh C MOMOILUBIO TPEX HEBSTOK.

OTBeTOoM 3TOR 3alauM CHyXUT He HauBHOe uucao 999 u He

BHymuTeNbHOE 990 wam 999, a «TpExsTamwmblé» rurant 9%°, 3a-
MUCh €ro C MOMOLIbI0 Halled CUCTeMBbl CUMCHEHHs npUG/IU3U-
TeJbHO TaKoBa: 4 - 10369693099 (yeTpipe Ha pecaTb B TPUCTA
IIeCTBAECAT AEBATh MU/JIMOHOB UI€CTHCOT AEBAHOCTO TPH THICSIUU
IEeBSHOCTO JEBATOH; ero M N0 COKPAUIEHHOMY Ccrnoco6y HasBaTh
TpyIHO!):

99% ~ 4 . 1()369 693099

(=2 —3HaK npuOIMKEHHOIO PaBEHCTBA).

Pagom ¢ TakuM 4MCIOM HCMOJMHOM «aCTPOHOMMYECKHE» UM~
Cla KaXyTCa XaJIKWUMM Kapiukamu. PaccmoTpum, Hanpumep, pac-
CTOSHHE [0 CaMblX NaJ€KUX HeOeCHHX OOBEKTOB — ra/aKTHK,
JLOCTYNHBIX COBPEMEHHLIM TesecKonaM. ['ajJaKTMKKM — 3TO rpaHiu-
O3HbIE 3BEBNHBLIE CHCTEMbl, COCTOsIlYe W3 MWIIMAPLOB 3BE3L;
OHM TaK [ajeKM, YTO CBeT OT HHMX J0 HAC NOXOAUT MOYTH
B 1 MWIMapi JeT; 3TO 3HAYUT, YTO OHM OTCTOAT OT HAC MOYTH
Ha 1022 xuaOMeTpoB.

Wrax, paccrosnve [0 TajaKTHK, LOCTYMHEIX COBPEMEHHBIM
teneckonam, pasHo 1022 g waum 1022 . 105 = 1027 cx (B 1 &t co-
nepxutcs 100 000=105 c4). B ¢usuxe Bce NMMHBI OPUHATO BHIpa-
KaTb B CAHTUMETPAX, MOSTOMY W MBI BBIPASWIM 3TO PACCTOsHHE
B CaHTHMETpax. ITO YMCIO HeTPYyAHO Ha3BaTh: Bemb 1027 paBHO
OJHO¥ eNVHWIEe [BaalaTb BOCbMOrO paspsina WIM OJLHOA enu-
Huie jecsitoro kiacca. OTHuMMas OT HeCTH IBa, MOJYYHM
BoceMb (cM. cTp. 10 —Kak HasbiBaTh OoJblIME dYHC/Ia). 3HA-
YUT, HA3BaHWE HameHl eNUWHWLBl MOJKHO NMPOUCXKONUTH OT Ja-
THHCKOrO0 octo (Bocemp), T. €. paccTOsHME 1O TrajaKTHK, IO-
CTYMHBIX COBPEMEHHBIM TEJNECKONaM, PABHO OJHOMY OKTUJNIMOHY
CaHTHMETPOB.

[Toneeném wutor »5TOi ruaBe. [lnsg 06O3HauYeHHS U 3aAMUCH
yucea Mbl [0/b3YeMCsi (103ULUUOHHOM [NECATHYHOH HyMmepaiued.
TMo3MIMOHHON OHa HAa3LIBAETCS [OTOMY, UYTO 3HaueHHe UUQPHI
3aBMCUT OT €& MOMOXeHUs — MecTa B pany IOPYrux umudbp Hanu-
CAHHOrO YHCJA; NEeCATHYHON — 1TOTOMY, YTO M3 IBYX HAMUCAHHBIX
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pamom uudp neBas 060sHAYAET €NMHUIIEI, B NeCaTh pa3 GOJblHe,
yem npaBas. Jas 060sHaueHus U 3aNUCH YKMCeJ B Npenenax Muil-
Juapia 3Ta cucTeMa oyeHp yno6Ha. s 3amucu oyeHb GOJBIINX
yuceJ OHa Heyno6HA (IONyyalOTCs OYeHb «IJIMHHBIE» YHCJa), a
IJis WX HasBaHuM — NPAKTHYECKU COBCEM HemnpumeHnMa. YToOHI
YCTPaHUTb 3TH HEeyHNOOCTBA, MOJB3YIOTCS MOHATHEM CMeneHu 4u-
caa. [lpencraBass uucio B Bume Npou3BeNEHHS OTHOCHUTENLHO
He6OJBIION0 YHC/A HA CTeMeHb HeCHTH, Mbl 6e3 TPy[Aa 3anUCHIBaeM
¥ HasbiBaeM BCe YHCHA, BCTpeYaioulyecs B HAyKe ¥ B KM3HH.



FrTABAIL
KAK CYUTAJU HALIIN NPEIKH?

4K JIIONM CYMTANM W KaK HasblBaJu 4yucJjaa JO U30-
%W‘? OpeTeHUs] NUCBMEHHOCTH, MBI TOYHO HE 3HAEM.

O6 5TOM MOXHO TOJBKO JoranbiBaThCs. Hecom-

HEHHO OIHO: 4YeJOBEYECTBO OBJANEBANO CYETOM
B oueHs MenneHHo, Ha paHHux cTymnensix o6uiecTBeH-
HOTO Pa3BUTHs JIIOAK OOXOLUMMCH TPEMS YHUCIAMH:
«ONMH», «1Ba», «MHOro», [Ipomy, BeposiTHO, MHOTHe THICSUH JIET,
npexae dYeM STO «MHOIO» OTOJIBHHYJOCh Hajblie. BO BCAKOM
clydyae, KO BpeMEHH H3006peTeHHs MUCBMEHHOCTH JIOOM yMelu
yXKe HerJoX0 CYUTATD.

YeTblpe ThICSUM JeT Hasax Haubodee pasBUThIe HAPOIBI
(erunTane, xOJJeHM) yMeJHM MHCATh U NOJb30BAJIUCH HE TOJBKO
HeJbIMH, HO U NMPOCTERILUMH XPOGHBIMM 4ucaaMu. Boabwe Toro,
TOra YXe CYyLIeCTBOBaJM ILIKOJBI, B KOTOPHIX O6yualu HCKyC-
CTBY cuéTa.

B nepBoGuiTHOM mucbMe OykB He Ob10. Kammas Beup, Kax-
noe IedCTBHE M306paxanoch KapTHHKOH. ITocTemeHHO KapTHHKU
yNpOIIATUCh; HApALY C M300paXEHUSAMH MPEIMETOB M HeHCTBUH
MOABUINCE 0cO6ble (Urypsl, 0003HAYAIOLUME pAa3NUYHBIE CBOM-
CTBa Belllell, a TaK:Ke 3HAYKM [/ CJIOB, COOTBETCTBYIOLIMX Ha-
UMM MPeNJIoraM ¥ co3aM. Tak BO3HHUK/A [HCbMEHHOCTh, HA3bI-
BaeMasg MeporaudamMu, npy HEpPOrIUPUUECKOH 3amuCH Kax-
IOMYy 3HauKy COOTBETCTBYET He 3BYK, KAaK Y Hac, a IleJloe CJOBO.
CrienManbHeIX 3HAKOB (UM(D) AJs 3aMUCU YUCENT TOrga He GbLIO,
HO C/IOBAM «OIWH», «JBa», «CEMHanlAaTb» M T. J. COOTBETCTBO-
Balu onpenenéHubie ueporaudre. Mx 6p10 He Tak yx MHOro,
MOTOMY YTO GOJBIUMX 4MCeN JIOOM TOrZa He 3HaIH, B HekoTO-
peIX cTpaHax (Hampumep, B Kutae u SImomumu) meporambuueckoe
MICbMO COXPAaHMNOCh 1O HAKX AHEH.
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Bor snonckue ueporauder, ngobpaxaioliie 4Hcaa:

72 3 4 5 § 7
1 0, < 8 N

8 9 19 1 12 13 20 22

F7 72v 370 %79

Ewg Gonee 3aMbBICIOBAaTH KHTaHCKHe HepOrandbl:
1 3 b

2
t X A K
< N A ]

ITpn meporauduueckolt 3amuch roBOpUTH O CHCTEME CUHC/Ie~
HUSl He MPUXOXUTCA: HUKAKOH cHcTeMbl HeT. Bmpouem, B npeB-
Hem Erunre Haveuasoch He4TO, HalOMMHAIOILEe OTHANEHHO HAIIy
COBpPEMEHHYI0 HyMepalHuio.

Ha cienywole#t CTyneHd pasBUTHS MOSIBAAIOTCS GYKBbI, 060-
3HAayalLYe 3BYKOBHIE 3/EeMEeHTH CJ0B. K 3TOMy BpemMeHH JIORH
YMEIOT y¥Xe XOpOIIO CYHTaTh, BO BCAKOM Clydae, OHH YKe
3HAIOT THICAYM M JeCATKH Thicsady. [losBJAsIOTCS LU PH, T. e,
ocoOble 3HAYKM IJIS HEKOTOPHIX uuces, NpUuéM J1060e YuCa0
(B M3BECTHBIX MpeLe/ax) MOXeT ObIThb 3aMMCAHO C NOMOILBIO 3THX
3HaukoB. Lludpamu o6b4HO cayxaT Te ke OYKBH aadasura.
Takoro poma Hymepauuu OBIIM y JIpeBHUX eBpeeB, TPEKOB,
y pUMISH M Yy HaIUUX [pefKOB cJaBsH. MBI ocTaHOBUMCA Ha

PHUMCKOIl M Ha C/IaBAHCKOW HyMepauusx.
Pumckue mudpel o6len3BeCTHE; BOT OHH:

I v X L C D M
1 5 10 50 100 500 1000

3Haku 3TH, COOCTBEHHO, He HUGPHI, a 3arjaBHbIE JATHHCKHE
6yKBbI: «H», «B3», HKC», «3Jb», «le», «ae» M «3M», Ho oHu
urpand poib audp: ¢ UX IMOMOLIBI0 pUMJsIHE MOIJH 3aMUcaTh
Mo6oe 4YMCIO IO MWIMOHA. BoT Kak 3To menanoch. [IBa u Tpu
3aMUCHIBAIUCH cooTBeTcTBeHHo Tak: II, III (T. e. mBe emuHMIM,
TpU enuHunsl). Yerwlpe samuceiBanoch [V: eauHuua, nocrasijeH-
Hasg cJeBa, «OTHUMaldacb» OT natd. Hao6opoT, eInHHUH, [10-
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CTaBJIeHHbIE CIpaBa, npu6aammnc5: nATh, WecCTh, CEMk U BOCEMh
3aNnUCBIBA/MINCh TaK:

V, VI, VII, VIIL

JHanee npuxonuaoch BBOAUTH 3HaYoK X. [[eBSATH 3amMUCHIBAIOCH
caenyiouum o6pasom: IX (OT pmecaTH OTHHMaeTcs eguHMLA),
a JecdaTh, OAMHHALIATL M T. A. TaK:

X, XI, XII, XIII, XIV.

[TaTHAnUaTh MOMYYanOCh KOMOUHUPOBAHHEM 3HAYKOB JECATKU
u narépku: XV, gpBannaTh, TPUILATh — C IOMOILBIO HECATOK:

XX, XXX.

Ina copoxa u BHIIE NMPUXOAMJIOCH BBOXUTH 3Hak L. Copox
oxun, Hampumep, mucamy tak: XLI (mecaTh oTHuUMaeTCsi, a edu-
HHUIA K MATURECATH npubasasercs). [l neBsHOCTa MCMOMb30BAICA
sagak cotHu C, wumenHo, 90 sanucweiBajgoch Tak: XC. 3ameruwm,
yro 49 u 99 nucamu we tax: XLIX, XCIX, a rax: IL, IC.
Cro nBa nucanoce CII, Tpucra cemppecsit yeTsipe — CCCLXXIV
U T. K. Dbosaewoe uucno, Hampumep 29 635, 3anuceiBamM cie-
IylolWuM 06pasom:

XXIX,,DCXXXV

(manenpkas 6yxBa m*) o60o3Haua/ta TEHICAYH).

3mech MBI BHIOUM YXKe BIIOJHE Pa3pabOTAaHHY0 HyMepalHuio,
OYeHb 3KOHOMHYyI0 (C MOMOLIbI0 CeMH IUGP 3aNUCHIBAIOTCS YUC/IA
IO MWJJIMOHA), HO HeyJIOOHYyl0: CPaBHMUTEJbHO HeCOoJbLIMe uYuc/a
3aMUCHIBAIOTCS IJMWHHO, W HUKAKOro OOJMEerdyeHdss mnpu BhIYKCIE-
HUSIX HE MOMY4aeTCsi: MUCbMEHHBIX BBIYMCJAEHHH NMPOH3BOIUTH He-
BO3MOXHO, M CUMTaTh (PaKTH4ECKH MNPUXOAUTCA B yMe.

CnapaHCKas Hymepanus CXOZHa C JaTHHCKOH TeM, 4TO TOXe
HCTIONBb3YeT A/ 3amucH uucen OykBel andasura. OHa He TaK
9KOHOMHA, B Hell ymoTtpeGnsiercs Gouablue (27) 3HaKOB, HO cama
3aMUCh rOPasaO CHCTEMaTHYHee M MO3BOJAET 3HAYMUTENBHO yMNpo-
CTUTb BBHIMOJIHEHWE neHCTBUA. B oT/MuMe OT PUMCKOH OHA MOJib-
3yeTCA He 3arjaBHBIMH, a CTPOYHBIMM OyKBaMH, CHaGXEHHBIMH
K TOMY e OCOObIM 3HAKOM — TUT/IOM (™) (KOTOPHIH, BIpOUEM,
ynotpebasiici ¥ B OOGHYHOM NHCbME IJIs COKpAleHHs CJOB).

*) Hauano natunckoro ciosa mille (Minne) — thicsua.
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Yucaa omMHHAAUATH, JBEHAANATh, ... 3aMUCHIBAINCH COOT-
BETCTBEHHO TaK:AlLRl...; ABaAuUaTh OLMH, ABAALATh IBA,...—
R'A,RB ... U T.nA. THTIO CTaBUIOCH TOJBKO HAal OXHOM M3 LUPP.

[Topanok uMdp nNpM 3amuUCH 4yucjaa OblI TaKOH KKe, KAK B €ro
yCcTHOM HasBaHMM. Mel roBOpMM, HampuMep, «NATHALUATB» (MO
C/ABSHCKU — IISTbHANECSATh), — Ha3biBas Blepel LUPPY ERMHUL,
notom necsitok. ClaBsiHe TaK M MUCanu: €l, T. €, BIEPENH MUCATH
naTépky, a 3a Helo mecaTox. Hao6Gopor, B 4MCle <«ABANLATH
TpU» MBI CNEPBA HA3LIBAEM NECATKH, MOTOM ENMHMIBI; y C/IaBAH
5T0 OTPa}anoch B MUCbMe: mucamu KF. Mecro uudpe, e noso-
JKEHUe B YKMCJ/e He HMeJO 3HauyeHHs.

C nomouipl0 3THX 3HAKOB JIEFKO B3aMHCHIBAINCH GOibluve
yucna. Yucao 29 946 sanmceiBanoch, Hanpumep, TaKUM OGPA3oM:
KA GMS (3HAaK # 0603Hauan Teicsdy). C MOMOLUBIO MOBTOPEHHs
3HAaKA # MOXHO GbUIO 3aMUCHIBATL OueHb GOJbIIME Yucaa. Bor

KaK, HanmpuMep, sanuchiBanock yucao 20 178 073: # #R t‘ﬁOH or.
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HerpyznHo Bumerh, 4TO 3Ta CHCTEMa 3armMCH MO3BOJAET BHIMOJ-
HATb NEHCTBHUS «CTOJNOMKAMU», TMOYTH TaK Ke, KaK ITO [elaeM
MBI Tenepsb.

CkaxeM HECKOJIbKO CJIOB O Ha3BaHUSIX 4MCeN B npeBHe#t Pycu.
Yucna mo THICAYM HA3bIBAMMCh MOUTH TaK e, Kak ceduac *),
Jlecatb ThICAY HA3bIBAJOCH «TbMa», M YUCJIO 3TO CYHTANIOCh
CTOMb OIPOMHBIM, 4YTO T€M e CJIOBOM O0603HayajoCh BCAKOE
Hermojnamouieecs yuydTy MHOXeCTBO. B OGosee mnosjgHee BpeMs
(XVI—XVII BB.) mnosBuiachb cBoeoOpa3Hasi CuUCTeMa Haume-
HOBaHHS YKMCeN, TaK HA3bIBAEMOE <«BEJMKOE CJOBEHCKOE UMCJIO»;
B 3TOH cucreme uicaa o 999 999 HaswBalOTCA NMOYTH TaK IKe,
kak Ternepb. ClI0BO «ThbMa» OGO3HAYyaeT He JNecATb THICAY, a MHI-
JuoH. Kpome TOro, nosBIAIOTCS ChAeNylOliMe Ha3BaHHs: <«TbMa
TeM» WIM <«JerHoH» (T. €. MWIJIHOH MUJJIMOHOB WIH MO Temne-
petliHeMy TPWUIHOH, T. e. 1012); JerHoH JeruOHOB («Jeonp»),
KOTOPHI/i MBI Temepb MO/KHBI 3aMUCATh C TOMOLUBIO €XUHUIILI
¢ 24 wuynsmu (centwimon — 102%); HakOHel, jeofp J1EOLPOB
(«BOpoH»), T. e. no HuiHemHemy 10%8. TIpo 3T0 uymMcio Haum
NpelnKy TOBOPUJM, YTO «GoJjiee Cero HeCTb padymeBaTH». Brpo-
yeM, nHorpa (pyxomuck XVII B.) ynomuHanace euwg «Koaona»,
paBHas necatn «BOpoHam» (10%9), HO npu 3TOM OroBapuBaNOCh,
YTO «Cero 4MCJa HecTb OoJblle» *¥),

[MosnuuonHas Hymepalus BO3HMKJA, MOBUIUMOMY, B IpeB-
Hem BaBunone. Tam oHa npuHsana Takylo cBoeoGpasHyio dopmy,
4TO O Hefl CTOMT IIOrOBOPUTb MOXPOOHee; 3TO OyJeT CHe/aaHo
HeMHOro najnbile, OT BaBWIOHAH TNO3WIMOHHAs HyMepamus mne-
peunia K MHIycaM.

Y MHOyCOB, KaK W Yy MHOTMX JPEBHMX HAPONOB, MNEPBBHIMH
MarteMaTMKaMu OblaM kpeusl. OHM BemalM KajeHIapéM W npasi-
HUKAMH, CJEIWIM 3a HeGeCHHIMM CBETHJIAMH M IOJ/IKHB OBLIH
yMeTh IIPENCKA3biBATL PasNMUHBE fABJEHUs HA Hebe (3aTMeHus
W T. n.). Jag 3Toro Hy)HO 6O 06/1anaTh W3BECTHEIMHM MaTe-
MaTH4ecKumMu nosHanuaMu. OT cyllecTBOBaBlUed B CTAPUHY CBS3U
MaTeMAaTHUKM C PeJuriel COXPAHMICA KYPbESHBIH MepexuTOK —
YKMCJIOBHIE CyeBepHsi; ¥ B Halle BPEMS €CTb JIOXH, KOTOpHIE CUM-
TAI0T, YTO YMCIO 3 MPUHOCHT CYacCThe, a 13 — HecuacTbe («4Op-
TOBA JII0XKHHA»).

*) Bona HeGoabiliasi Pa3HUIA B MPOU3HOLIEHHH: HATNPUMED, OAUH
Ha3bIBANCA «ENUH», NBAaNUATb — «ABANECATb» U T. .

*¥) CMm. Gpowopy npod. A. B. Bacuabesa — «llenoe umcio» uan
kuury B. BeanmoctnHa «Kak NOCTENEHHO NOUIIM MIOXM JO HacToAuIEH
apuPMETHKH»,
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Tpu THCAYM JeT Ha3ald MHLYCH YXe IOJb30BaJIUCh XOPOLIO
paspaboTaHHON HyMepalueH, XOTd B MaMATHHKAaX TOro BpeMeHH
¥ He YIOMMHAIOTCA uucaa, 66aemue 100 000. B mosnneimux
NpOM3BeNeHUAX WHIMHCKOM IHMCBMEHHOCTHM BCTPEUYaloTCsl 3HauM-
TeJbHO GOMbLINE YMCIa — 00 cTa kBampumnnoHos (1017). B on-
HOM M3 CpaBHUTE/JbHO «MOJOINHIX» JereHX O Bymme (et menbire
THICAIYM JIET) FOBOPUTCS, YTO OH 3HaJ Ha3BaHusA uucea n0 1054,
Bnpouem, MHOYCH, NOBUAMMOMY, He MpPeACTaBasIH cebe $SICHO
6eCKOHEYHOCTH HATypa/lbHOrO psina, OHM MoJaraiu, 4To cyule-
CTByeT KaKoe-TO HauOOJbllee YMCIO, H3BECTHOEe TOJBKO Goram.
JlokazaTenbCcTBO 6eCKOHEUHOCTH YMCAOBOrO psilia — 3acjyra LpeB-
HerpeiecKMux yuEHBIX.

CoBepuleHHO OCOOHI# HHTEpeC, KaK MHl yXe YIIOMHHAJH,
NpencraB/seT BaBUIOHCKAS MaTeMaTuka. BaBumoHckas Hymeparus
3apoAMJacCh ITIOYTH YeThIpe THICSYM JeT Hasaln, IIPOCYLIeCTBO-
pana mnoatopsl Teicsunm JeT (¢ XVIII mo III B. mo H. 3.) m
NnoJb30BaNach WIHMPOKUM paclpocTpaHeHMeM Ha Bc&M DBunxuem
Bocroke. Ona oOkasana BJAKSHME HAa KHUTaWCKYl0, MHIMHCKYIO
M rpedeckylo MaTematuxy. [laxke B COBpeMeHHOH HayKe, KaK MBI
yBUIVM, OCTA/ICA €€ 3aMeTHb# Chel.

BaBuoHsiHE NHCAaAM MaJOYKaMM Ha MJAACTUHKAX M3 MSrKOH
IMIMHEL M OOXWraau moTOM CBOM «pykoriucu», Ilonyuanuce
NMpo4iHble KHPMUYHBIE «INOKYMEHTBHI», YaCTUYHO YyIUEJEBIIHEe 10
Hauiero BpeMeHH; WX HepeNKO HAXONAT MpU pacKomkax B Meco-
notamuu  (HetHemwHu#t  Mpak). [losromy wu3yuuTh BaBWJIOHCKYIO
MCTOPHUI0 BOOOLIE M MATEMATHKY B YAaCTHOCTH YIal0Ch JOBOJBHO
XOpoLo.

Ha py6ewxe XIX u XVIII BB. (10 Hame# 3pH) npousoLIno
cansHMe [BYX HApONOB: CyMepuilieB M axkkansH. Kaxnoiit us
3TUX HAapOLOB MMeJ NOCTATOYHO Pa3BUTYI0 TOPrOBJIO, BECOBHIE
M IDeHexHble eluHuubl. IIpaBna, ToproBas 6bila Medxas, Cud-
TaThb TPUXOLMNOCH HEMHOrO, ¥ pa3pabOTaHHO! HyMepauuu HH
onMH M3 3THX HapOXOB He umen. Enunuie#t Beca y cywmepuiines

1
6blJ1a «<MUHA» (npnénp{smenbuo 5 xz). lleHexHoR enuHuue# cay-

una MuHa cepe6pa. ¥ akkalsiH OCHOBHAs eIMHHUILIA — <ILIEKEIb»—
6biia B LIECTbOECAT pa3 MeHblle (pasyMeeTcs, He TOYHO, a Npu-
6GMM3UTENBHO B IUECTbIECST pas, HO MPUMUTHBHEIE BECH TOro
BpeMeHH He yJaBauBany paseuubl). Ilocle CIUsHMS 3THX Hapo-
OB <HMeJM XOXIeHue» oOe CHCTEMB eIMHMI[: MHHAMU U IueKe-
JSIMH OJIb30BAJUCh TaK, KAK MBI Terepb MOJb3yeMCsl KHJIOrpam-
MamMM M rPaMMami, A B JEHEXHOM OOpalleHUM MHHB M LIEKETH
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urpajiv poJb Hamux py6ieit ¥ Komeek, C TO# TONBKO pasHUIEH,
yto GOjiee KpymHas eIVHUIA paBHAJACb He CTa, a IIECTUAECATH
MEJKHM eNuHuIaM. Toprosis M X034HCTBO pas3BUBaIMCh, 060-
porsl pocnu. Kak Ham Kpome rpaMMOB M KHJIOTPAMMOB HYIKHBI
TOHHBI, TaK TaM MOfBMWJAach Oojee yBeCHCTasi eIMHUIA — «Ta-
AauT». EcCTecTBEHHO, YTO pa3 OTHOLIEHHE <«IIECTbIECAT» GBLIO
yKe MPUBHIYHBIM B XO3AMCTBEHHHIX DPACu&TaxX, HOBYIO eIMHHILY
YCTaHOBUJIM B INECTbIECAT pa3 KpynHee umeollefica. OmuH Ta-
JaHT OB paBeH IIECTHUAECATH MUHaM.

Kak jxe BaBwioOHsHe 3sanuceiBamy uucaa? Ouu nucaau na-
JIOYKAMM, BIABJMBAs HX B MATKYI0 TJMHY, MO3TOMY OCHOBHHIM
rpaduueckuy saeMeHTOM Obli y HuX kauHbiwek Y uan . s
00603HaYeHHs] eIUHUIB KCMOJb30BAACH ONUH KIAMHBIIEK, TOCTa-

BJIEHHBIA BE€PTUKAJILHO: Y; HayepTaHue 4dYUCeJ OT E€AMHULBI OO0
JOEBATH €CTECTBEHHO U TIOHATHO:

1 2 3 4 5 6 7 8 9
Kaxnoe 4mcio MO AEBATH BKJIOUMTENBLHO HM306paxanoch cCo-
OTBETCTBYIOILIMM KOMHYECTBOM KJHHBILKOB, PACMNOJ0XEHHEIX CTOJb

pasyMHO, 4YTO NPU UTEHHU HE MPUXOLUJIOCH UX MNEPECYUTHIBATDH.
KOJIMYECTBO HMX Cpasy 6pOCHJ10Cb B rJasa.

Has necaty OblT 0COOBIA 3HAK 4 3amuch yucen BTOPOro
leCATKA TOXe IOHSITHA:

O 1 O ¥ W
Y < <F <

Mbl BUIMM, YTO W 3TH 3WaKd OYEHb HarjsiaHbl. Terepp uuTa-
Teab Ge3 Tpyla 3anuWeT caMm JM000e YHCIO B mpeneNax nepsoi
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coruu. Hampuwmep, umcna 37 u 54 3anumytcs Tak:

LCF Y

Yucsia BOCHMOTO U IEBSTOrO AECATKOB 3aMUCHIBAOTCSA 10BOJLHO
rPOMO3IKO; HO B HUX Belb He OblI0 Hagob6HocTH. Yucad, 60ib-
Iero MATHIECATH LeBATH, OJaronaps HaJWYui0 TPEX eNMHHUIL,
BAaBHJIOHSHAM 3aMUCHIBATb BOOOLIE HE NPUXOIMUIOCH.

ITepBoHauanbHO MUHE 0003Ha4YaNMCh 6Gojlee KpYIMHBLIME 3HAY-
Kamu, uem Iuexkenu. Hanpumep, 20 mua 37 mexeneit sanucoiBa-

o

B Gonee mnosmHue BpeMeHa Bce 3HAKM 3aMUCHIBAJIUCH COBEp-
IIEHHO OJIMHAKOBO, M TOJIBKO TMOJOXEHHe 3HAKa [OKa3biBalo,
KaKue eIuHuIBl OH o6o3nayaer. Hampumep, 2 Tananta 13 mun
41 weKenb 3anHUCHBANOCHL TaK:

1T <7 A1

Ecnn npuxomunocs wumeTh 1e/0 TOMBKO C ONHOH Kaxo#-
Hubynp MepoH, TO M Torga eé Hukak He o6osHauanu. Compo-
BOXIAIOIIMA TEKCT TMO3BOJSAT Cpady MNOraabiBaThCd, O KaKUX
Mepax HUAET peub.

Ha py6exe XVIII B. 10 H. 3. MOSBASIOTCS YUCTO MaTeMaTH-
YyeCKHe TeKCTH: TabJHUIBl /s O6JerueHus BLIYMCAEHHH, NpaBuIa
pewieHus 3afady M T. r. BEICOKOro pasBUTUSI NOCTUraeT acTPOHO-
Musl. B CBSI3M ¢ 9TUM NpUXOZMTCS, BO-NEPBHIX, BCE uallie M yaule
CTaNKUBaThCsl C OO/MBIIMMM YUCAAMHM, a BO-BTOPBIX, OT YHCe]
MMEHOBAHHBIX MepeTH K OTB/IEYEHHBIM, BMecTO TOro, uTOOH
MPUAYMBIBATE [OPYTYIO, HCHOJB3YIOT NJS HOBBIX IeJe# yxe pas-
paboTaHHylo Hymepauuio. Tenepp 3anuce

T (W

0603HauaeT He o00s3aTenbHO 1 TanaHT 23 MuHel 15 wexeneh —
COBEpLIEHHO TaK jKe 3aMUCHIBAETCS OTBJIEUEHHOE HYUCIO, COlep-
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Xalllee ONHY eIMHHMIY TpeTbero, 23 eXUHUIB! BTOporo u 15 exu-
HHUL, MEPBOTO Pa3psna, NPHYEM eIUHULBI KaXKIOTO MOCAENYIOLIEro
paspsina B WeCTbAECAT Pa3 KPyIHee eIUHUIL MPefBIIyLlero, 3anuch

Y (TTT <CH

odo03Hauaet, no Hawemy, 1-60%24-23.60-4 15, 1. e. 4995.
AHanoOruvHO 3amUCHIBAIOTCS YETHIPEX-, MATH-, BOOGIE MHOrO3HaY-
Hple 4ucna. Hanpumep, samuck

NV Y 41T

oGosHauaer 26034 11-602}+4.60-43, 1. e. 471883.
HauGonbuiee 4MCI0, KOTOpOE BCTpeYaeTCs B  BABHJIOHCKHX
«pykonucsx», pasto 608 - 10 - 60". BaBuioHckas Hymepauus —
BMOJHe pa3paboTaHHas HyMmepalus C OCHOBaHHeM 60— mecTu-
IeCSTHPUUHOE CUHCIIEHHe.

Kax e 0603Hayaqu BaBWIOHsHe Hyuab? Kak sanuceiBanu OHH
yucno 3605, pashoe 1-602-5, T. e. comepxkaiuee OmHYy eju-
HULy TPETbEro, NATh EeNMHHUIL MEPBOrO M COBCEM He CONepXa-
iee eIuHUL BTOPOro paspsana? OHU B TeyeHHe COTEH JIeT BOBCE
He TO0/b30BAINCh 3HAKOM pasjeneHds. B HYXHBIX Clydasx OHH
OCTAaBJSNIM MeXIy LudpamMu 6ojee MUPOKUHA MPOMEKYTOK:

T i | o3Hauano y mux 3605, a
TR~

Ho kauHOMMCHOE mUCbMO O4YEHb Hey1[06H0 I/l OLEHKH BeJIU-
YMHBl NPOMEXYTKOB MeXLy UudpaMu, a HeoGXONMMOCTbL mepe-
MMUCHIBATL BCE OT pyKun InpuBOAMJId K YAaCTHIM OMUCKAM. 3Hak
paszneneHust 6bl1 Heo6XOnuMM, W OH mosBwicd. HauwmHas ¢ Heko-
TOpPOro BpEeMEHU (TO'-IHy']O naTty YCTaHOBUTH HeBOSMO)KHO), Ha

BaBUJIOHCKUX KHPITMYAKAX TNOABAETCA 3HAUOK Q , COOTBETCTBYIO-
lIMA Halemy HyJo.
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Tenepr 3605 samuchBaOT Tak:

V&YW
i

— cMelarh UX OOoJblie Hesb3s.

Onnako, BBeNd <NO3UIMOHHYI0 NMPOGKY» B CepeluHe 4ducel,
BABWJIOHSHE TaK U He JOAyMajuch cTaBuThb €€ Ha Kouue. M no
CaMoro nmnajaeHus BAaBWJOHCKON KyJAbTyPbl UYHMCJA <«eIMHHIIA»,
«UIECTHIECAT», <«TPU THICAYM IIECTHCOT®» 3aMHCHIBAJUCH OXMHA-

a 65 rak:

KOBO: Y . 3amuchiBaTh WeCTbIecsT TaK: "(8 BaBWJIOHAHAM He

NPUXOAMIO B Tro/oBy. TONBKO MHAYCH, 3aUMCTBOBABIIHE y HUX
TOSUIIMOHHYI0 HyMepaluio, HayYWIUCh [PaBW/ILHO HMCMOJAb30BATh
3HaK HyJ/s M, BBENd BMECTO IUECTHIECATH OCHOBAHHE NeCHTb,
Iand CYUCJEHHIO ero COBPeMeHHy ¢opmy.

BaBunonckasa (liecTuaecaTHpMYHas) CHCTeMa CUMCIeHHs ynep-
’anach IO CHUX NOp NpH HM3MepeHHH yrioB U BpemeHnu. Illecryio
4acTh OKPYXHOCTH IelsT Ha 60 rpaaycos, rpanyc Ha 60 muHyT,
muHyTy Ha 60 cexyHn. TouHo Tak e wac JeauTcs Ha 60 MuHyT,
muHyta Ha 60 cexyHnm, momoGHO TOMy, KaK TalaHT JeNHIcs Ha
60 mMuH, a muHa Ha 60 mexeneit. CxaxeM, KCTAaTH, HECKOJBKO
CIIOB O MPOMCXOXEHUH Ha3BaHUH «MUHYTa» U «CeKyHaa». MunyTta
(minuta) 3HauuT MO-JATHIHK: «MaleHbKas»; a CekyHma (secunda)
3HAYUT: «BTOpas». MuHyTE 3TO GvlIM «partes minutae primae»
(MdpT3C MHUHYT3 NPHM3)— «BIEPBblE Majble YaCTH», 4 CEKYHIB —
«partes minutae secundae» (mdpTaC MHUHYTI CEKYHI3I)— BTOpHIE
Majble 4acTH» Tpanyca WIM daca.

[TonBea&m uroru. YenoBeueCTBO OBNALEBAI0O CYETOM MEZJEHHO,
Muoro croneTuit NMoHanoOMIOCH 4YeJOBEUECTBY sl TOrO, 4TOOH
OT 4uCeN «OIOWH», «IBa» U «MHOrO» MNEpedTH K NecaTkaMm U COoT-
HaM. Jlaxxe Hay4MBIIKCH MHUCATh, JIOAH NOJrO He MMeNU paspabo-
TaHHOM HyMepallMM ¥ 3anuCHIBAIM 4YUCJAAa C [MOMOLUBIO Hepo-
raudos.

Y npeBHMX eBpeeB, a uepes HUX y TPEKOB, PHMJSH M CJAaBSH
BO3HMKJ/A HyMepauusi ¢ nmomolplo OyxB andasBura. ITa Hymepa-
Uyd TpoCylecTBOBala NMPUOMM3UTENBHO OBE THICAUHM JIET X OijIag
JOCTATOUHA JJ/iA LgJeH NPaKTUKH,

26



[TouTu yeThIpe THICAYM JeT Ha3ajx B BaBuioHe BO3HMKJA MMO3H-
1moHHas HyMepauud. B Muaumu ona npunana ¢opmy mo3uuumoH-
HOM [eCATHMYHOH HyMepauuu C [OPUMEHEHHEM « MO3UIMOHHOH
Npo6KHu» — Hyasl. Y HHIOYCOB STY CHCTEMY 3alUCH YHCEN 3auM-
crBoBanu apabwl, ctaBwue B VIII—IX BB. H. 3. ONHUM U3 CaMhIX
KyJbTypHBIX HaponoB mupa. OT apaboB nepeHsIu e& eBpOMeH Ll
(otciona — HasBaHue: apabekue HUQPH).

B Hame BpeMs MOSHLMOHHAA NECATHYHASA HyMepallus COBep-
[IEHHO AOCTATOYHA IJf HyXI HAayKW W NpakTUkH. [Ipu Hamuca-
HHM Xe OdveHb OOJBLIMX uucenl YAOOHO [MOJH30BATHCS 3HAKOM
[OKa3aTe/s CTENeHHU.




F1ABA IIL
JJig YEro 1 KAK APXUME]l CYUTAJ NMECOK?

e Il B. 10 H. 3. HAa ocTpoBe CHUIMIMA KU MaTe-
%e /_D% MaTHK COBEDLUEHHO UCKJIOUUTEJNbHOH O4apEHHOCTH,
%'nﬂ WU ceftuac, 6osee yem uepe3 IBe THICAYM JIET MOCTE
§§., % ero KOHYMHBI, MM €r0 HM3BECTHO JIOOOMY IIKO/b~
SR IES]  muxy. 1o 61 Apxumen. 3aMeuarebHIH reoMeTp,
MEXaHHMK, (QU3MK U BOGHHBIH MHXEHep, OH OCTaBulI
Cpenu CBOMX MHOTOYHCI/EHHBIX TBOPEHHH yIUBUTENbHOE COYMHEHHE
no apudwmeruxe. HaswiBaercs OHO «IIcaMMUT WM HCUMCIeHMe
HecKy B MPOCTPAHCTBE, PABHOM WIAaDy HENMOMBMMHBIX 3BE3N».

Apxumen BrepBbie yGeauTenbHO MOKasald, 4TO OJs J060ro
KOJU4eCTBa MPEIMETOB, KAaK Obl BEMUKO OHO HHM ObLIO, MOXKHO
HafiTH COOTBETCTBYIOILEE eMy YMCJI0; MOXHO LJs MoO0ro 4mciaa
yKasaTh €ro MeCTO B psily YK€ W3BECTHBIX YHUCEJ, MOCTPOHUTh
ypcja ew@ OOJblUIMEe M HA3BaTh BCe 3TH 4ucJa. MHEIMH CJ0-
BaMH, OH MOCTPOWJ HAYYHYIO CHCTEMy CUMCJeHHs.

ApXuMeJ NOKa3BIBAET, YTO €CJM MPEAINONOXUTL HANOJHEHHbIH
MecKOM IIap, PaBHBIH apUCTapXOBY *) lapy HEMOABUXKHBEIX 3BE3I,
TO M TOTJA CPEeNW YMCeJ] MOXHO HaifTM TaKue, KOTOPHE NpeBO-
CXONAT YUCJAO TIECUUHOK, 3aMOJHMIOWHMX 3TOT map. J[ag Toro
4yTOOL 3apaHee YCTPaHUTb BCSKHE BO3MOXHbIE BO3PAXEHUs MpO-
THB [J0Ka3aTeJbCTBA STOr0 MNpPELJIONEeHHs, ApXUMel NpUHUMAeT
panuyc cdeprl HENMOINBHXKHBLIX SBE3LL B MMUPHALy, T. €. B IeCAThb
ThiCA4 pa3 O0/bwyMM, yem paccrosaue oT 3eman no CouHia,
a rnocJjenHee I110JaraeT PpaBHBIM MUpHMane MUpUan CTamu#t, T. e,

*) ApxuMeJ OomMpaeTcs 31eCb Ha BO33PEHHS BBIJAIOIIEroCs IpPEBHE-
rpeueckoro actporoMa Apucrapxa Camocckoro (konen IV B.— 1-1 mo-
aosuHa IIT B. 1o H. 3.), monarasuiero, uro CoOJHLUE HENOIBHIKHO M Ha-
XONUTCA B IEHTPe cepbl HEMOJABHIKHBIX 3BE3J], yTo 3eMid o6palyaercs
[0 OKPYXHOCTH, B LeHTpe KoTopo#i Haxomurca CouHIe.
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APXUME[

CYUHTABIIMXCS M306PawEnHEM

Apxumena.

OIuH U3 aHTHYHBIX GIOCTOB,






no-nauiemy 150 - 107 wx *), 1o —B OecaTs pas Go.biue cpen-
Hero pacctosgnus oT 3emsn no CojHua, M8 KOTOPOrO COBpPEMEH-
HEle M3MepeHus naT npubnusurensHo 150 - 108 xu. Takum 06-
pasoM, panuyc cheprl HemoOIBHKHBIX 3BE3J, B MepecuéTe Ha HAIUK
mepel, ApxuMen npuxuMan pasueiM 15 - 1012 g, 4TO S3HAUUTENBHO
MPEBOCXOUNO Jdxe apUCTapXOB paiuyc cdepsl HEMOABMKHBIX
38€31. OTO TpMMEPDHO B TPU pasa MeHblle (HAKTUYECKOTO
paccrosiHus 10 GmmkaHied K HaM 3Be3IHl. 3HAYUT, NPHUHATHIH
ApxumenoMm paguyc cepsl HENONBMIKHEIX 3B&3] NPUMEPHO
B 650 MMWIIMOHOB pa3 MeHbllle, YeM PACCTOSHME MO TaJaKTHK,
JLOCTYNHBIX HAlU¥M COBPEMEHHBIM TeJeCKOIaM.

Tenepb HeTPyIHO BHIUMCAMTH OGBEM «wapa HEMOABHKHBEIX
3B&31». OH paBeH

SRS 4 - 155 10% = 135 . 10% soud %),

OcTa€rca MONCYUTaTh, CKOMBKO B 3TOT OOBEM MOXKHO BMECTHTh
MeCYMHOK. ApxuMen cuuTaid, 4TO0 B OGBEME MaKOBOrO 3epHa
moxeT BMecTuThcs mupuaza (10 000) mecunHOK (MHBIMU CJIOBamu,
OH paccMaTtpuBajl BecbMa TOHKHMHM MECOK — JErKYI0 Mbiib). ITome-
PeyHHK MaKOBOI'O 3epHa OH CYMTaJl PaBHEIM OLHOH COPOKOBOH

4acTu niofima *#*), T. e. no-Hamemy & MM

Cuuras, nJs MPOCTOTHI, 4YTO 3epHO uMeeT Gopmy KyOHKa,
MBl BMAMM, 4YTO B OXHOM KyOMUECKOM MHUJUIMMETPE COLEPIKUTCS
8 maxoBbix 3épeH uiu 80000 mecunHOK; B KyOHUECKOM MeTpe —
B 109 (B GuuaauoH) pas Goabuie, T. e. 8+ 1018, a B KyGuueckom
kunomerpe —ewg B 109 Gosple, T. e. 8-1018.109=28 . 1022
necdnHoK. OCTa&TCH MEPEMHONKHUTD UYHUCIO KyOUMYECKUX KHUIOMET-
POB «IIapa HeMOABHHBIX 3BE3L» (135 - 10%8) u yucno mecunHoK
B ONHOM KyGuueckom xuiomerpe (8 - 1022), Dto pacr, mpumepHo,
1088 necYMHOK — YMCIO ¥ MO HAIIMM COBPEMEHHEIM MacmTaGam
rpoMajHoe.

Mu 6Ge3 Tpyna pemmau apxumenoBy 3anauy. Ho Bo BpemeHa
Apxumena He GBUIO Ha3BaHMH /s 4ucel, GOMBLINX HECATH THICSY,

*) 'peyeckas cTa XU paBHANAch NpubausuTenapHo 150 Merpam.

OT cnoBa «CTafus» IPOHCXOIHT «CTalHOH»: MEPBOHAYaJbHO — pasle-
JEHHAA HAa CTagMy¥ JIOPOXKKA, Ha KOTOPOH coctssannuch GeryHol. Cl0BO
«MHMpHMalia» 3HAYMT JecsATh Thicsd. ClOB 1 0603HAYEH s yuCeld, 6ONbLINX
yem 10000, B rpeueckom s3bike He GbLIO.

**) MbI cuuTaeM, Iasi NPOCTOTHl PAacyéToB, ® = 3. ITa HETOYHOCTH
HE BJMSET Ha CyLIeCTBO Pe3y.JabTara.

#%%) ['peveckuil Al0#M paBHANCSH NPUONMSUTENBHO 2 CAL.
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He GbIO NECATHYHOM CUCTEMBI CUMCJeHMd, He GbUIO 3HaKa MOKa=
saressi, He OBIIO pPa3paGOTAaHHBLIX MpaBUA AedcTBHA. 3aciayra
Apxumera MMEHHO B TOM, YTO OH BhIyMas, KaK HasbBaTh 6OJb-
miMe YUCla M KaK NPOM3BOJIUTh C HUMH BBIUMCIEHUs ((IPH BHIYM-
CIEHUSIX OH [0JIb30BAJCS TOJNBKO CBOHCTBAMH apuU(MeTHUeCKOH
MU reoMeTPUYECKOli mnpOrpeccuii, KOTOpHE M B TO BpeMs OblIN
U3BECTHBI). OTO BLIYHCIEHHE OYEHb WHTEPECHO, HO TI'OBODHUTH
0 HéM B Hamwel HeOOJbIIOH KHUXKE HEeT BO3MOXHOCTH *), MbI
pPaccMOTPUM TOJBKO apXMMENOBY CHCTeMY CUHCJIEHHS.

Ilnst mepBOro JecsiTka THICAY, T. €, LO [EPBOH MUpPHALbl,
ApX¥UMeI HCIOMb3yeT CYLUeCTBOBABILME TOrJA rpedecKue UHCIH-
TenbHble, Jlajlee OH HAa3bIBAET YKMC/A 10 MHUPHANBl MUDHAL MOMOGHO
TOMy, KaK Mbl HasblBaeM 4YHCId JO THICSAYM Thicsd. Taxk d9uciao
85643911 Apxume1 HA30BET: «BOCEMb THICAY MATHCOT LIECThb-
[eCAT 4eThipe MHUPHAIbl TPHU THICAYM AEBATHCOT ONMHHAAIATHY.
Bce umMcia OT eQUHHMIBI IO MUPHAAbl MUPHAaj] OH Ha3bIBAET «UUC-
jgamu nepBbiMU». [IpOCTYI0 eNMHMIy OH HasbIBaeT «eXMHHULEH
yuceJ MEPBBHIX», a MUPHALY MHUPHAN EIWHMI YMCEJ MEePBBIX —
«elMHUIIEH uucesN BTOPHIX», MTak, «egMHMIA YuCe] BTOPHX» —
sto 108, Temepb HeTPyZHO HA3BATh YMCAAd N0 MUPHALB MUPUAL
«eIVHHUI[ YKCeN BTOPHIX», T. €. mo-Hauwemy no 1016, Dro uucio
ApxuMen Ha3BIBaeT «eINMHHIEH dYHCeN TPETbUX» U T. L. Mul
BHIHM 31€Ch MO3UIMOHHYI0 CHCTEMY CUMCJEHHs C OCHOBaHueM 108,
HO pas3paGoTaHBl TOJNBKO Ha3BaHWs, a He HANHCaHWe 4HCel, B KO-
TOpoM ApXuUMen A/s PelleHHs cBOeR 3anauu He Hyxmancd. Enu-
HUIa Kaxnoro paspsna y Apxumena B 108 pas GoJblue ennHHIB
MpeaLeCTBYIOIEro paspsaaa.

Takum 06pa3oM MOXHO HOMTH 10 €AMHHULB JIOGHIX 4UCen
BMJIOTh A0 MMpPHALO-MUPMAAHHX. EnuHuma n-x uucen Oyner
paBHa, KaK Jerko coo6pasutb, 108(n—1) (nampumep, enuHMua
necaThx uucen — 108(10-1) — 10"2; engynMua CTO [BaALATL yeT-
BEPTHIX uucen — 1080124-1) —=10%4 y 1. 1.). CuéT MOXKHO HOBe-
CTH [0 MUPHANBl MHUDHAI YHCe] MUPHANO-MUPHMAIHBIX, T. €. 10
108 . 108 (100000000-1) — 1081, Srtux wumcean ApxuMeny BIOJIHE
JIOCTATOYHO [/l pelleHust ero 3sazayd. Mbl Bupmenu, B caMoM
nene, 4To pemenuem cayxur 1088 =107.108®-1) r e, rbicsua
MHUpHal eIUHMIL YUCeJ BOCbMBIX.

*) UHrepecywiuecss € yIOBOJAbCTBHEM MPOYTYT caMu «JlcaMMHT»,
KOTOpHIH, HaymHas ¢ 1824 r., HeOJHOKpaTHO wu3jasailci B pyc-
ckoM mnepesoge. Ilocneanee maganue: «Mcumcnenne necumnoxk (Ilcam-
MuT)», nepesoa I'. H. [Nomosa, M.—J1., 1932 r.
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Ho Apxumen Ha 3TOM He ocTaHaBiuBaercsi. Kak Mel, xpome
eIVHUIL Pa3JMYHbIX PAasPsLOB, BBOLUM eIMHHIL Pa3JIMYHBIX KJAaC-
COB, TaK OH BBOIMT UYHC/I3a pPa3JMYHBIX MEpUOmOB. Bce umcaa
no 10819 on HasbiBaerT uMcJaMu MEePBOTO nepuoxa. Mupu-
amy MUpHMaj 4YMce]l MHUPHUALO-MUPHALHBIX OH HA3bIBAET «eLMHHUIEH
MEepBEIX YHCell BTOPOT O MepHuo Ja». 3aTeM BBOIATCA BTODHIE,
TPeTbM YMCJAa M T. L. A0 MMPMaJO-MMDHMAJHBIX YHCEJ BTOPOTO
nepuona. Mupuana mupuas MUpHanO-MHPUAIHEIX 4YHCeN BTOPOTO
nepuona (102:8:1%) ofpasyer enuHMIy NEPBBIX Yucesn 3-rO mepu-
ona. Exununiei nmepBbix 4mces ueTBEPTOro mnepuopa OyIeT 4UCIIO
103-8-1C° BooO6lie exunuuel mepBEIX 4YuCeJa n-rO nepuoia Oyner
yucno 10(»—1)48-10°" 3 enyuumed m-x YUCeN H-TO MEpHONA —
guciio 10(n—1)-8-10+m-8—m_ Tag Apxumend NOXOIUT A0 MHPHALbl
MUpPHAJ MUPUA0-MUPUATHBIX YHCE] MUPUALO-MHPUAHOTO MepHo.a,
T. e. no uucaa 1081 Ha stoM ApXuUMel OCTaHaBIMBAaeTCH.
Ho npomo/mxarb ero nyTh HeTpyZAHO. Been 3a mepuomamu MOMKHO
BBECTH KaKHMe-HUOY b IUKJb UK MepPHOILI BTOPOro MOPSAKA U T. 1.

ApxuMenoBy cUCTeMY CUMC/IeHUsS yIOOHO NPENCTaBUTh B dopme
cienyiouiei TaGJIUIb

Tepseiit mepuox — ot 1 1o 1081 — 1,
Tepssie uncra—or 1 mo 10°—1.,
Bropsie uucaa — ot 10% mo 10 —1.
m-e ancna — ot 10~V'8 1o 10%™ —1.
Mupuano-wupuanusie ancia —ot 10° A%~V xo 1051 1,
Bropoit mepron — ot 10%°1% po 10%81° 1,
Mepesie wncra— or 1051 o 108-A0+L 1,

02- 8-108

O.S-é-los__ 1.

Tpetuit meprop — ot 1 1o 1

;)'8'1;’5 .JIO 1.08‘1\]"10s 1.
1)8.108 10 10(N—1)-3-(103+1) —1.

N-# nepuop ot 108~
Mepesie ancaa — ot 1087

o

m-e uncna — ot 10(N—1)-8:10°+8m—8 10V —1)-8-10%+8m __ |

OS~N'109—8 10 103,N,108 —1

Mupuano-MupuagHsle uucia —oT 1

.1(;(1(;'—.1):8'.105‘ 1o 10‘8-1016__ 1.

Muprano-MHpHAIHEIH TePHOL OT
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Ias toro utoGHl Jyyiue pasoO6paTbcsl B APXUMENOBOM CUHCIIe-
HUM ¥ OLEHHUTDb ero LOCTOMHCTBA, MOCMOTPUM, KaK C €ro MOMOLUbIO
MOXHO Ha3BaTh YHCJOBBIE T'MIaHTBl, O KOTOPBIX TOBOPHU/IOCH B
raase I.

Kak 6nm0 nmokasamo ma crp. 14, usobperaTenb maxMaTHOR
Urpsl notpebosain

18 446 744 073 709 551 615

3épeH. Pa3o6béM 5TO 4YMCIO HA «aPXMMENOBBI Pas3psilbl», T. €. Ha
rpynnsl o 8 uudp

1844 6744 0737 0955 1615.

3nech, OYEBMIHO, TBICSMa BOCEMbCOT COPOK YeThIpe eXMHHUIBI
TPETbUX YMCEN, WIECTh THICAY CEMbCOT COPOK YE€THIPE MHUPHAIbI
CeMbCOT TPUILATh CEMb € IUHUII BTOPHIX YHCeJ, IEBSATHCOT MAThAECST
[ATh MUPHAJ ThICS4a ECThCOT NATHAIUAT €IMHUIL IEPBBIX 4HCe.
JT10 Ha3BaHWE HEMHOrMM JJ/IMHHee Hauero (BOCEMHAaAUAaTh KBHMH-
THNJAOHOB. .. ¥ T. L., CM. CTp. 14).

9
Inst uncna 99° xBatmino Gbl uucen mnepBoro nepuoma. Ho

ypciao 1019 Gymer yke paBHATHCA ENMHMIE UMCEN MATh THICY
mupuan repsex (5000 0001-x) mepuona TpuHammaToro.

Bor kakoe ynoGHOe opynue cuéta cosmza’s Apxumen IBe
THICAYM JIBECTH JieT TOMy Hasan!
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FCJTABA IV.
HE JECSITKAMM, A ISITKAMM WIH JIOXUHAMMU.

pY COBpPEMEHHOM COCTOSIHMM HAYKH Henb3s, MOBU-
LUMOMY, MPUAYMAaTbh CUCTEMY CUUCHAEHHs, KOTopas
Obi1a Obl ynmoOHee mno3unMOHHONM. Ho B ocCHOBY
TO3UITMOHHONX CHCTEMBbl CYMCIEHHS MOXHO CTaBUTh
pasHble 4ucJ/a.

[lpy peienwn pasnMYHBIX 3amay MOTYT OKa-
3aThCs yNOOHBIMU NMO3MLHOHHEIE CUCTEMBl CUUC/IEHUS C Pa3JUIHBIMU
OCHOBaHKisMH. BO3MOXHO, 4TO HEKOTOphIE CHCTEMBI, HAMPUMep JBe-
HaAUATHPUYHAsA, U B LeJOM OKa3aJuch Obl HECKOMbKO Jy4lle pecs-
TUYHOH. HO npHBEIYKA CYUMTATh NECATKAMHU TaK BeJuka, a ob6s3a-
TeJbHBI} Mepex0] K HOBOH CHCTeMe CUMCIeHHUs BBEI3BaJd OBl TaKylo
JIOMKY BCE€X MPUBBEIUEK U TAKHME MaTepHaJbHbIEe PACXOIBI, YTO BPSL 11
nono6Hy10 pedOpMy MOXHO OblIO OBl MPU3HATH LENecooOpa3HOM.

Ecte, BpoueM, omHa cucTeMa CUMCIEHHs, HACTOJNBKO CBOE-
o6pasHasi, e€ MpeuMyllecTBa nepeln NECATUYHOH B ONHHMX BOMPOCAX
M HEIOCTATKH B IPYTUX TAK Pe3KO 6POCAIOTCS B 71a3a, YTO CTOUT eé
paccMoTpeTh MoApo6Hee. ITO — NBOMYHASA CHCTEMAa, UMM CHCTeMa
npu ocHOBaHuHM 2. E#i 6y et nocBsieHa caenyolias raasa. A B 3Toi
ryaBe MOrOBOPMM O MO3MIMOHHBIX HEAECATHYHBIX CHCTEMax BOOOLIE
Y HAy4yMMCsl MEePeXOAWTb OT ONHOM M3 TaKHUX CHUCTEM K IPYToO#.

Kpome cuéra mecaTkamu, B OBITy IOBOJBHO LIMPOKO Pacmpo-
CTpaHéH cuéT naTkdmu. B Kurae npuHATO CYMTaTh MATKAMH, MpH-
4yéM [ATKA TPYNIHPYIOTCS B Maphl; TOJAy4aeTcss CBOeoOpasHas
CUCTEMA CYMCJIEHHS, B KOTOPOH KaKnas elIMHMIIA YETHOrO MOpsaaKa
B MTh, a HEYETHOrO —B 1Ba pasa GoJblue mpexsinylei. Opy-
IveM cy&Ta CayxaT KuTalickue Ccu&TH (puc. 2).

He sanepxuBasch nanee Ha 3TOH CHOXHOH cuCTeMe CUHC/Ie-
HUg C IBOMHBIM OCHOBAaHWEM, OTpaxaiolledl CYET C MOMOLIBIO NBYX
PYK, pacCMOTPHUM YMCTYIO0 HATHPUYHYIO CHCTEMY, T. €. MO3HLHOH-
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HYIO CHCTeMy C OCHOBaHMEM nsiTh. ITa CHCTEMA UCMOMb3YeT sl
3amMCH BCeX 4YMCeN TOJbKO [MATh 3HAKOB — IMUGP: 3HAKU 1JA
YHucea «0OOHO», «IBA», «KTPU», «YETBIpE» K MO3UIIUOHHYIO npo6x{y——
3HaK a4 Hyas. Jlis o6osHayeHUs STHUX MEPBHIX YeTHIPEX UHCEN
¥ HyJIsl MOXHO BOCIIOJIb30BAThCS XOTH
6bl Hawumu uubpamu: 1, 2, 3, 4, 0,
HO HAMeYaTaHHBIMM JKHPHBIM WPHGDTOM.

Yucao «nsaTb», sBJsOLIEECS OIHUM
«OATKOM», T. €. OJHOH eJHUHUIIEH BTO-
poro paspsma, MNPURETCS 3amUcaTh
rak: 10 (Kax Hame «IoecsATb»), MOCTa-
BMB Ha MecTe OTCYTCTBYIOLIMX MNpO-
CTHIX €IMHUI[ HYJb.

3anumem 1o MATUPHUUHON CHCTeMe

/”000

/ urcno 387 (TpuUcTa BOCEMbIECSAT CEMb;
..... / / OGBIYHBIM, CBET/MBIN MIPUPT YyKa3HBAeT
é’_ !z Ha OOBIYHYI0, IEeCSTHYHYIO 3aIluCh).

= ITpexxne Bcero BHISICHHM, CKOJBKO B

HalleM 4Jucie NaTEpoK (e IMHUL, BTOPOro

Puc. 2. paspsma) ¥ CKOJBKO MPOCTHIX €RMHMUIL.

Yro6k 9T0 y3HATh, nogeaum 387 Ha NsThb.

YacTHOE 0ACT YKUCJIO MATEPOK, OCTATOK — UUCJAO MPOCTHIX €IMHULL:

387 :5=177.
T35
37
35
2
Vrtax, B Halwem 4ucie 2 MpOCTble eIMHUIBI U 77 €MUHHI, BTO-
poro paspsza. Ho xaxJible naTh eIUHUIL BTOPOrO paspsiia cOCTa-
BIAIOT €IMHUIY TPeTbero paspsna; OUeBHIHO, B CEMHIECSTH CeMH
eIVHUIIaX BTOPOrO paspsila COIEPXHUTCS HEKOTOPOe KOMMYECTBO
eIVHUIL TPeTbero paspsza. UToObl HaHTH €ro, noBTOpsieM Onepa-
UMIO JeJeHus: peaum 77 Ha 5:
77:5=15
5
27
T2
2
Ocrtarox (2) na&r yuc/aI0 eIVHUIL BTOPOrO paspsind, YaCTHOE XKe —
YMCJIO ejMHHUL, TpeTbero. KieM, CKO/MbKO B nsATHAALATH €JMHHU-
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IaX TPeThbero paspana CONEPHUTCS eNUHHIl pa3psina YeTBEPTOro:
15:5=3.

[TaTHaguaTh eIMHMI TPETbEero pa3psna COCTOAT LEJUKOM U3 enu-
HHAL 4eTBEPTOro paspsma. OTCYTCTBHE OCTaTKa YKasblBaeT, TO
«CBOGOJHEIX» €IMHHIL TpeThero paspsua HeT. YTo kacaeTcss TPEX
€IUHUIL 4eTBEPTOrO paspsima, TO SCHO, YTO B HUX CONEPXKATbCA
€AMHULE! BRICUIMX Pa3psnoB He MOTYT. 3HAuYUT, 4yucio 387 cocTout
U3 TPEX eIUHUII YeTBEPTOrO Paspsia, He CONEPHUT BOBCE EIHHHUIL
TPETbEr0 Paspsna, CONEPXUT IBE eLHMHUIL BTOPOrO M JBE elu-
HULBI NEPBOrO PaspsnoB, T. €. MOXeT ObITh 3amucaHo Tak: 3022.
Bce meiictBus moryT GhITh CrpynmUpOBAaHBl BMECTe:

387 5
i_?l 5
_3 51 _"15]5
35 97 15 3~
2 25 0
2

Harneuatannsle xupHbiM IPUGTOM ducaa (OCTATKH U MOCAEN-
Hee 4aCTHOE) HYXHO ellg repenucaTb B OOPATHOM TOpSIKe.

Pemum Teneps obpartHyio 3anady. ITycTh uucio JaHO B OATH-
puuHoit cucteme: 2341. HaliTu ero mecsiTM4HOE BBIPAXEHHeE.

[Tonymaem, uyTé o06O3HaUaeT Kaxsas M3 LUPpP 3TOro 4UCHA.
Crosiasi cnpaBa equHuLA 0603HavaeT npocto 1. CTosiiasi Ha BTOPOM
(cnpaBa) MecTe ueTBEpKA 0003HAYaeT yeThlpe UATKA, T. e. 4 - 5;
cregyiollass 3a He#l Tpoika 0003Ha4aeT TPU «IAThb pPa3 B3SATHIX
narka», T. e. 3«52, HakoHel, KpaiHsas JeBas NBo#ika 0003Ha-
gaer 2 - 5% ClenoBaresbHo,

92341 =258 3524 4.5} 1 =346.

3aMeTuM, YTO M HANMUCAHHOE MO NECATHYHOH CUCTeMe 4YHUCIIO,
nHanpuvep 3208, wMoxerT OHITb [NAaHO B AaHAJOTHYHOH dopwme:
3-1084-2-1024-0-10 8. (B 3-m caraemoM 3TOr0 BEIpaMeHHUs
(0-10) MHOXUTEJb «HYJb» €CTb YUMCJIO 1I€J0€, HO He HATYpaJbHOE.)

Boo6uwie, eciu B OCHOBaHME CHCTEMBI CUMCJEHHUS MONOKEHO
yucao m, 10 ebedk *) obosHauaer:

a-m*~+b-md—c-m~-d-m-k.

*) 3mech, B OTIMUME OT MPUHATOH B anre6pe 3amyc, BhlpameHHe
abcdk o6o3navaer He mpoM3BeleHWE uHCen @, b, ¢, d u k, a 4uCloO,
3amMCAHHOE B HEKO10pOH NOIHLHOHHOK CHCTEME CUHCIEHHA ¢ MOMOUIBIO
nmpp a, b, ¢, d, &
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B HaumeM OBITY OCTaMUCh KOE-KAKHE MEPeXHUTKH CYETA TI0KU~
HaMd. AHrIMMCKUM GyT, KaK W PYyCCKUH, menuTcs Ha 12 mio#imos.
Psn TOBapOB yNaKOBLIBAETCS B Tapy MIOXKMHAMH, a JIJIs JIOXKHUHEl
DIOXHMH B TOProBJIe MMEETCS CIEIUabHOe HaMMEeHOBaHME — IPOCC.
Hamo ckasate, 4YTO nBeHAaIUATHPUuHAS CHMCTEMa CYUCJIEHUS B
HEKOTOPOM OTHOLIEHMH JIydllle NeCATHYHON: IBeHaANaTh KMeeT
yeThlpe LeAbIX HejuTens (He cuuras 1 M camoro uumcaa 12):
2,3, 4, 6, trorna xak 10 —rombko nBa (2 u 5). ITosTomy mpu
IBEHANIaTUPHUHON cucTeMe GbLIO Gbl GOJbIIE «KPYTJBIX» YUCEl,
a 9TO MO3BOJWIO OB YCTAHOBUTh OGOJbLIE  COKPALIEHHBIX
NpUEMOB BHINOJHEHUS neficTBuil. Ho B 061eM BBIMIPBIIT GbLI Gbl
HeBeJIHK.

B nBeHaIUATHPUYHOM CHCTEMe CUMCIEHHUs, KPOMe Hy.s B nudp
OT ONHOTO IO MeBSTH, MPHILIOCH OBl BBECTH ellE LUppH s
06o3HaueHuss necaTd M onuHHanuatv. OGO3HAYMM YCIOBHO 3TH
nuppsl sHaukamu X u A. 3anumewm, Hanpumep, uuciao 1443 no
IBEHANIIATUPUYHON CHCTeMe:

1443 12
12 [T1o0] 12
24 120] 10
24 "o
3

[TocnenHee 4acTHOE PaBHO 1eCATH, OCTaTKU: HyJb W Tpu. Cre-
nosarenbHo, 1443 = X03.

Bo Bcex pacCMOTPeHHBIX 38anayaX YKasbiBaJNUChb CHCTEMBI
cuycieHusl M TPe6OBaJOCh BHIPAa3UTh 3afaHHBe uyucaa. MoxHo
CcTaBuTh W JApyrue 3anauu., Hampumep, mo naHHOH 3anucu me-
CTBUH HaJl YMCJIAaMM yCTAHOBUTb, B KaKOi CHCTeME CUMCJEHUS
clenaHa sanucb. BOT mpumep Takoi 3ajauM: IaHa 3amuch

121
X 99

212
T 940

3212

B xako#f cucTeMe CUMCIEHMs OHA CIpaBelauBa?
BHUMaTeNbHO MPUMSILIBAACE K BHIMOJHEHHIO NeHCTBUH, MBI
3ameyaeM, 94To 24 1a0T KAKOE-TO YUCJIO, OKAHYUBAKLLEECH
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enununett *). Ho «uBa» W «yeThpe» HNanyT <«ILIECTb», KaK Obl
MBI MX HHM 3aMUCHIBaJM. 3HAYUT, 3HAKa I/ UHUCIA <«LIECTb»
B 9TOH cucreMe cuucaeHust HeT. Ho uudpy 4 (dersipe) MB B naH-
HO¥t 3anmucH HaxonuM. CremoBaTeNbHO, CHUCTEMA CUMCJCHUS MOXeET
ObITb MO0 NATUPUYHOM, JKMOO IIECTHPUYHOH. 3anucaB dYHUCIO
«lecTb» B O0eUX 3THX cucTeMax, noayuum 11 (msTupuyHas)
u 10 (wectupuynas). CnenoBaTesbHO, B YKAa3aHHOM MpHUMepe,
rme 2—]—4 na€T 4YHUCJI0, OKaHuUMBawWIleeCs eauHUIIEH, cucTeMa
CUMCJ/IEHHS — MATUPUYHAsA. BoT ewé JaErkuil npumep: B Kako#
cucreme cuucienust 8 X 3 =107 YuraTeap coo6pasuT, 4TO 3TO
BO3MOXHO TOJBKO MPH OCHOBAHUM LEBATD.

He Bcerna, onHako, no BuAy NEHCTBHA MOXHO ONHO3HAYHO
yCTaHOBUTb, B KAaKOH CHUCTeMe CUMCIEeHMsl CHpaBelJ/iMBa 3aMUCh.
Hanpumep, paBeHctBo 122 X 3 =366 cnpasennuso B m060#
CHCTEME CUMC/EHHs C OCHOBaHWEM, OGOJBIINM ILECTH.

Ho cnyuaeTcs m Tak, 4YTO MO <«XKAJKHMM OCTATKAM» KAaKOro-
Jau60 neHCTBUS yHa&TCs HE TOJBKO YCTaHOBUTbL CHCTEMY CUMCJ/Ie-
HUfA, B KOTOPOH mnpousBeneHa 3anuchb, HO U BOCCTAHOBUTH IeH-
cTBHe. BOT npuMmep: mycTh H3BECTHB JHLIL HEKOTOpble LMPPH!
IedcTBUS (OCTaqbHble 3aMEHeHBl 3BE3NOYKAMHM):

% % 2
X" 4o
4+ %00 &

% % % 1

# % % %1

[To Kako# cucTeMe CUMCIEeHMs 3TO HamucaHo? Kax BOCCTaHOBHTDH
NponylieHHble LHudpHI P

CMOTpUM [Opexjae BCEro Ha MOCAeNHHE HUMPH MHOXHUMOrO
M MHOXHTEJs ¥ Ha nociaenHiol unudpy peaymbrata. Mu BuguM,
4TO YHCJO «UeThbipe» (OBaXIHl IBA) B ITOH CHUCTEME CUMC/IEHHS
OKaHYMBAETCS €IMHUIEH, T. €. NI HEero HeT CMeluaJjbHOro 3HAKA.
IT0 BO3MOXHO TOJBKO MNPY OCHOBAHUAX, He MPEBOCXOMSALLMX
yeTHIpEX, T. €. mnpu ocHoBaHusax 2, 3 wmiam 4. IIpu ocHoBa-
HUH «2» YUCJIO «4eThipe» (KBaIpaT OCHOBAHMUS) 3anuiieTca Tak: 100;
npy OCHOBAaHHM «3» UYMCIO <«ueThpe» 3amumercs Tak: 11 (T. e.
3 :1-1). Haxonen, npu ocHOBaHMM «4» YHCJO «4eThpe» (CaMO
OCHOBaHMe) 3amuuercs Tak: 10. 3HAUUT, HCKOMBIM OCHOBAHHEM

*) Ilpeanonaraercs, 4YTo UU(pE O0OO3HAYAIOT TE XKE YMCAA, YTO M
B Hallefl cHCTEME CuMCIeHMd, T. €. Y7o 1 ecThb 3HAK JIJjs EXHHHUBL,
2— Mas yucna «iBa» U T. N,
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MOXeT OBITb TOJNbKO YHCJIO «Tpu». «Tpu» M 6GyIeT OTBETOM Ha
nepBLI BOIPOC 3amauu.

O603HauKB najiee BTOPYI0 HU(PPY MHOKHUMOrO uepe3 X U yUUThI-
Basg eIMHHUIy B yMe, MOJyuYuM, 4TO 2X -1 maér uucno, OKaHuM-
Bawlleecss HYJEM; 3TO BO3MOXHO TOabKO npu x =1 *). Touno
TaK ke Hahném, yTo nepBas NMdPa MHOXKHUMOTO PaBHA eIVHHUIIE
3HauuT, MHOXHMOE paBHO 112, T. €. 4YHCIy <«UYETHIPHAALATDHX.

JleBasi mudpa MHOXUTENS MPU YMHOXEHUM Ha IBa Na&T 4UCJIO,
oKkaHuuBawuieecs exunune. Ho 2-0=0; 2-1=2; 2. 2=11.
3HauuT, 3Ta LU(pa MOXKET DPaBHATHCS TOJLKO JBYM, MHOXHTENb
paBeH 22 (BoceMb) M BCE NelCTBUe 3aMUIIETCS TaK:

% 112 WIM B HalleRl cHCTeMe 14
22 CUUC/IEHHUS 8
1001 112
+ 1001
11011
Jlas nposepkd 3anuimieM 112 B TPOMUHON CHCTEMe CUMCIEHHs:
112 3
9 37 3
22 T3 }__12 3
21 7 12 _4| 3
1~ 6 ’ 0 371
1 1

[Monyuaercs kak pas 11011.

[Mepeiiném OT mnpumepoB K O0O6LIMM BHBOXAM. YeM wWeHblue
OCHOBAHHE CHCTEMBI CUMC/IEHHS, TE€M, O4EBHUIHO, GoJiee rpOMO3LKON
CTaHOBUTCS 3aNMUCh 4YHCEJN M HeHCTBMi Hax HuUMH. BoT, Hanpu-
Mep, Kax BBIMISANT YMHOXEHWE ABaauaTH TPEX Ha CeMHanuaTh
B JECATHYHON U B TPOUYHOR CHCTeMax CUUCJ/IEHMS:

23 212
X7 X 122
161 1201
+93 11201

391 212
112111

*) x mower paBHATbCs 0, wau 1, unu 2 (Benb CUCTEMa-TO CUMCIE-
Hus — TponyHas). Ho 2:04+1=1; 2-14+1=10; 2-2+1=12,
3HayuT, X NONKEH PABHATHCA 1.
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3anuch B TPOMYHON CHCTeMe 3aHMMaeT OOJbIle MecTa, YeM B Hecs-
THYHOH, M $BJIAETCS, C/AefOBATeNbHO, 6ojee rpomosnkok. YHro
KacaeTcsd CaMoro rpouecca MUCbMEHHOrO0 Cu&Ta, TO HETPyXHO
BUJEThb, YTO B TPOMYHOM CHCTeMe OH ropasfo Mpolle, yeMm B Hecd-
TUUYHOM.

JleACcTBUTENBHO, UTOOB CUYMTATb «CTOJOMKAMU», K4K 3TO
OOBIYHO MPHHSATO, HAM MPUXOAUTCS [IOMHHTb HAU3YCTh «TabJUUY
CIOXEHUsI» U «TabJUIy YMHOXeHHus». «Tabauily c/aomeHUs» MBI
OCBAMBAEM B TeYEHHE IBYX-TPEX JIET MMOCTENEHHO; C 3ay4YuBaHUEM
Ta6JUIBl YMHOXEHHS Yy BCAKOrO, BEpPOSTHO, CBSI3aHBl He OYeHb
NpUSTHBIE BOCIIOMMHAHUS.

IIpy mManeHbKOM OCHOBAaHMM U TabJMLA CJIOMKEHuss W Tabauua
YMHOXEHHSl 3HAUMTEeNBbHO MpOlUE, 4eM Yy Hac. BoT atu TabGnuub
NPU OCHOBAHHHU «3»:

04+0=0; 14+0= 1; 240= 2
0F1=1; 14+1= 2; 2-1=10
0+2=2; 1+2=10; 24+2=11

0X0=0; 1X0=0; 2X0= 0
0X1=0; 1X1=1; 2X1= 2
0X2=0; 1X2=2; 2X2=11

$IcHO, 4TO 3ay4uTb 3T TAGJUIBI 3HAYUTENBHO [IPOLIE, YeM HALlH.

HaumeHnllee HATypajbHOE YUCIO, KOTOPOE MOMET CJIyXUIb
OCHOBAHHMEM CHCTEMBI CUMCJEHHs, eCTh «aBa». B 3TOH cucreme
IeHCTBUS JOJKHH BBIMONHATBCS OCOGEHHO MPOCTO. B crenyoleh
rjaBe Mbl YBUIMM, YTO 3TO HeHCTBUTENbHO TaK. [Ipu mosuumon-
HOH HyMepalM{ C OCHOBAaHHMEM «JBa» MMOYTH BCE BEIKJANKM BHITOJ-
HSIIOTCS ABTOMATHYECKH: MOJy4YaeTcs CBOeOOpasHas «apudmernka,
B KOTCpO# He HYXHO CUUTAThb».
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FTABA V.
APU®METHUKA, B KOTOPOI HE HYXXHO CUYUTATb.

ncremMa CuyMC/IeHus, B OCHOBaHKME KOTOPOH mnoJio-

O%E’\i
EHO YMCIO «JBa», OOjazaeT MHOIMMM 3aMeda-
yﬁ TeJbHBIME cBoHcTBamM. OHa 3aciyXuBaeT TOroO,
% 4TOOBl Ha Hell 3amepxathCd. B He#t ucnombayoTca

TOMBKO JBa 3HAaKa [/ 3aMUCH UYUCeJa: 3HAK IS
enunuibl (1) ¥ nosunuoHHas npo6ka — Hyas (0).

B oroi#t riaBe, KaK M B mnpenbAyluel, uyuc/aa, M300pamEHHbIE
M0 IBOMYHOH cuCTeMe, OyAyT HaneuaTaHbl XXUPHBIM HIpUDTOM,
a uKC/Ia, 3aMUCaHHBIE MO NECSTUYHON — OOBIKHOBEHHBIM.

Hns enuHunel ™Mbl umeeM 3Hak 1. Yucao «mBaw, Oynyun
OCHOBaHHEM CHCTEMbl CUMC/IEHUs, CTaHeT eNUHHUIIeHl BTOPOro pas-
psana u samumercd tak: 10. Yucno «tpu», cocTosiuee u3 enu-
HMIE BTOPOrO paspsiza (mBa) ¥ MPOCTOH EeNVHHUIH!, BalUILETCS
Tak: 11. «YeTbipe» fBASETCS KBaIPaTOM IBYX, T. €. equHuuei
TpeTbero paspsna, nosToMy OHO 3amumercss Tak: 100. Yro ka-
caeTcs yucJa BOCEMb, DABHOrO IBYM B Ky6e, TO ero mpuuércs
samucaTh, Kak Hamy Tercsay: 1000.

Mpbl  BHAMM, YTO HAII¥M ONHO3HAYHBIE YHC/JAA OKAa3BIBAIOTCH
B IBOMYHOH apudMeTHKe TPEX- U Naxue 4eTHPEX3HAUYHBIMU, B nanb-
HelilleM MBI yBUIHMM, 4TO 3amuch AeHCTBUH TOXE 3aHMMaeT 3Ha-
4YUTEeNbHO OOJbILE MECTa, yeM Hama. BCE 3T0 menaer NBOMUHYIO
cucTeMy [PaKTHYECKM MaJo npuroxHoii. Ho mpocToTra BhImosHe-
Husl neficTBUi B 3TOH CHCTeMe MOUCTHHE H3yMHUTEJbHA.

Hauném co cnoxenus. Cuaoxum, Hampumep, 10110 u 1101
(r. e. 22 u 13).

HanumeM 3TH uyucia omHO mOA IPYTUM, KaK OPH OORYHON
3alUCHU:

10110
+ 1101
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Ecan B KagoM-1u60 CTONCMKE HMEETCA ONHa enuHuia (BTOpas
nudppa — HyJb), TO nmuueM e€ nox uyeproit. Ecau ke umerorcH
IBe eIVHUIL, KaK B TPETbeM CTOIOMKE, TO 3auépKUBAEM UX,
BHU3Y CTaBUM HyJb, a CBEPXY, Hal CIENYIOWUM PAsPANIOM, (pH-
nuceiBaeM enuuuiy. llajee nenaem TO e CO CleAyOLIUM pas-
DSALOM, YUUTHIBAas ¥ HAAMUCAHHBIE CBEPXy eNMHWIH. BcE nei-
CTBHUE BHIMVIAANT TaK:

114

+10110

1101

100011

ITo cyuiecTBy JnenaeTcs TO e, YTO M B OOBIYHOH 3amucH, HO
CUMTaTh COBEPILIEHHO HE MPUXOMMTCA: CTABATCSA TOJBKO MANOYKH
Ia HYJVKH, ¥ [aJOYKM I[epeKpelluBanTci. Bor OGonee C10X-
Heifi npuMep (CnpaBa OH e 3amMCaH B JECATHYHOM cCHCTeMe
CUHCJIEHN):

PSS UREY 12
[RSSSSSN " 45
101101 o7
4 ot 7
10001 43
101011 132
10000100

3auepkHyB IB€ eIMHULEI B KpafiHeM MpaBOM CTOJGIe, MBI CTa-
BMM CBEpPXy Hal BTOPHIM CTONOLOM (Haja ueprol) MOo6GaBOYHYO
€IMHUILY; 3a4ePKHYB € ABe eIVHHULE!, CTaBUM el N06aBOUHYIO
enunuly. Bosblie enuHuI B npaBoM cToJ6lue Her. ITostomy nox
yepTON muIIeM HyJb. TO e CIYyYNTCA CO BTOPHIM CTOJN6IIOM
CrpaBa; MPY STOM HYXHO YUMTHIBATD ¥ €IMHMIIB, CTOslMe Hax
pepxHeH ueptoii. B TpeThem cTONOIE (CrpaBa) MMeEKTCS TPU
eJMHULE; JBE W3 HUX MBI 3aUePKHEM, MMOCTaBUB eNMHUIY HaX
yeTBEPTHIM CTOMOLOM, a TPeTbIO CHECEM [OI HIKHIOI YEPTY, U
TaK Jaiee.

3anucb, CpaBHUTEJNbHO C Hallefl NeCATUYHOH, OueHb Ipo-
Mo3nka. Ho BuINOJHAETCSA NeHCTBHE aBTOMATUYECKH.

BuluutaHue NMPOW3BONMTCS MNPOLUE BCEro, eCaH MOMb30BAThCA
«IPABUIOM AOMOJHeHUs»., JeCATHUYHBM OQONMOJHEHHUEM
JIAaHHOI'0 YUCJa  HA3bIBAETCA PasHOCTh  Mexnay  OJrkaiilien
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60JbIIel CTeNeHbI0 NeCaTH («eMHILed C HYIAMEU») U TaHHBIM 4YKC-
JjoM. Tak, Hanpumep, meCATHYHLIM LOMOJHEHHEM ducia 7 Oyner 3,
yucana 89 —uncao 11, nng umcna 6385 [geCATHUYHBIM LOMOMHE-
HueM 6ynmer 3615, mns umcaa 580 — umcno 420, Yro6w HahTH
IOMOJHEHNe, HYXHO BCe LU(PH TAaHHOrO 4YKCJa BHIYECTH W3 Je-
BSITOK, MOCJENHIOI (HE CYuTas HyJel HA KOHIE) — W3 HEeCATH.
Teneps HeTPyIHO 3aMeHUTb BEIYMTAHUE CHOXKEHHEM: BMECTO TOrO
4TOOB BBIYMTATH KaKoe-Ju60 YHUCIO M3 NAaHHOT'O, JOCTATOYHO
npubaBUTh K I[OC/JENHEMY NECATUYHOE NOTOJHEHHE BBIYHTAEMOrO
W BBIYECTb CTeneHb necatw. Hampumep, Beiuutas 5833 us 11021,
pacrno/ioKuM IedCTBHE TaK:

11021
+ 4167
15188—10000 = 5188.

IMono6HO NecATHYHOMY HOMOJHEHUI0O BBOLUTCS M NBOHUYHOE
nHonoaHeHWe, [IBOMYHBIM NOMOJHEHHEM NAaHHOrO YKC/AA Ha3bl-
BAIOT PA3HOCTb Mexny OJaWKAaHIIEeHd CTENeHbl0 ABYX ¥ JaHHBIM
ypcaoM. Haxonzuth [BOMYHOE [JTOMONHEHHE YHUCHA, 3aMMCAHHOTO
MO IBOMYHOM CHUCTeMe CYHC/IeHHs, elE [Mpolle, YeM HAXOIWUTh
nornosnHeHue necsituuHoe. [IycTb, HampuMep, HYXHO HAMTY IBOMY-
Hoe nonoanenve uncaa 11 010111 000. [Mocrennioro npasyio enu-
HULy ¥ BCe cjelyloliue 3a Hefi Hyau (ecaM OHM eCcTb) OCTa-
BsieM Ge3 M3MeHeHW#, a BO BCEM OCTaJbHOM — 3aMEHfeM enu-
HWLBl HYJSMH, a HyJQd — eguHunamu. Ecau B pesysbraTe mony-
YalOTCs HyAW Crepelu, TO MX NPOCTO 3aYEPKMBAEM — BILIOTb 10
nepso#t epunuusl. Tak, w3 uyucaa 11010111000 noayuaercs
4HLI0

08101001000

T. e. 101001000. D10 ¥ €eCTh [OBOMYHOE MOTOJHEHHE YuCJIa
11010111 000.

VYMes HAXONUTH IBOUYHBIE NOMOJHEHMS, Mbl CyMeeM aBTOMa-
TUYeCKHM BHIMOJHSATH BblYMTaHWe. BbluTeMm, Hampumep, 11011 us

1110001:
1110001 — 11011 ="?

Haxonum nBOWYHOE IOIMOJHEHUE BHIUUTAEMOTO. HOJIy‘-IPIM:

90101=101



3amensem TEnepb BBIYATAHHUE CJOKEHUEM:

i
1110001
101
1110110—100000=1010110

B nmecaTuuHOM cCucTeMe 3amUCh BBIYUTAHHMS 3STHX JKe UMCel
6yner xopoue: 113 — 27 = 86.

ITpm cioxeHUW W BBHIYMTAHWM YKCEN, OAHHBIX B [BOMYHOM
CHUCTeMe, FPOMO3IKasi 3aMm¥iCh COBEPLIEHHO OOECIEHUBAET Ty aBTO-
MaTHYHOCTH, KOTOPOH OT/IWYAETCs BBHIMOJNHEHME Ae#cTBUi. Ho npu
YMHOXEHHM 3Ta aBTOMATHYHOCTb GPOCAETCA B Ija3a, W rpoMO3J-
Kas 3amuch He MAacKUpyeT HeoObIuaiHOM MpOCTOTH camoro nefi-
CTBHUS.

Ta6nuua yMHOXeHHSI B IBOMUHOH CHMCTeME CUMCIEHUS HMeeT
Clenyolui BUI:

0X0=0,0X1=0;,1X0=0;1X1=1.

3anuch NefCTBUSA pAacCrojaraeM TaK e, KaKk M npH oGHYHOH
3aMKUCH.
[Tepemnoxum, Hanpumep, uucaa 111001101 u 1101 101:

111001101
X 1101101
RS
111131411
1111441313111 ng;
111001101 — g
141004101 + 61
~+ 111001101 — i
111001101
111001104
1100010001001001

(TTon MHOXWHTeNEM MpPY KBOUYHOM YMHOMEHHM MBI MHLIEM IBE
uepThl, 4TOGH OCTABMTb MEXIy HHMH MECTO NJISi €NMHHI, KOTO-
pBIe TOJIy4aTCsl B Pe3yJbTaTe CAOKEHHS1 M KOTOPHE [PH OGHIYHOM
YMHOXEHMM MBI Jepxaln Obl B yMe.)
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HecatuuHas 3anucs ropasno kopoue (OHA TaHA PSIOM C JBOHY-
HOM, cnpaBa). Ho BHIMO/MHEHHE NECATHYHOTO YMHOXEHHMsS MHOrO-
3HAUHBIX uyHce] TpeGyerT u3BeCTHOH KBanuburamuu. HyKHbl romsr
pa6oTH, 4TOGH HAy4UTh peGEHKA GE30MMUOOYHO BHIIOJHATE TAKOE
yMHOXeHue., Mexny TeM, IBOMYHOE YMHOXEHUE BBINOJHAETCS CO-
BEPIIEHHO aBTOMATHYECKH.

CaMpIM TDYIHBIM ©3 apudMeTHYEeCKMX JeHCTBUR sBJgeTCH,
HECOMHEHHO, nejeHHe. Besikuit MOMHUT, BEPOATHO, KAKMM CJIOK-
HBIM €My Ka3aloch IejeHHe B neTcTBe. [la ¥ B3pOCHHIR yesnoBeK
BpAl /I HCIBITAET 0c060e YIOBONbCTBHE, M€/, HAIPUMED,
8663545198 na 87 995. B cpemHue Beka HeleHHE CUMTAIOCH
CTOJIb TPYMHOW omnepalyeid, 4TO JIOASIM, UCKYCHBIM B 3TOM Jeh-
CTBMH, NaBalacCh yuyéHas CTEMEeHb.

A B IBOMYHOH cuCTeMe CUMC/IEHMS M JeJeHHe BHIIIOJIHAETCS
coBepuieHHo aBTomatuyecku! ITpaBna, mpocToTa ¥ aBTOMaTUYHOCTD
NOKYTATC 30eCh LEHOI 4YpesBHYaHHO TI'POMO3IKON 3aMuUCH.
B xauecrtse npumepa pasmeanm 11011101 ra 10 111. e#ictBue
pacrionaraeM TaK e, Kak NpH OOLIYHOM IHeJeHHH, HO KaXmbii
pas mon AenuMbIM O6yAeM MOAIUCHBATD HE MPOM3BENEHHE MNey-
TeJasl Ha COOTBETCTBYMOLIYy0 HUPPY YaCTHOrO, a ABOMYHOE 10-
NOJHEHNE 9TOrO MpousBefeHUs (NMPH STOM HYJNH CIEPelU MOXHO
U He 3a4€PKHBATH):

LA
+ 11044101 {10111
01001 1001

100100 0911 23

100101 iz
T on001

101110
100000

1110

B wactHom moayuaercs 1001 u B ocratke 1110. CrpaBa naHo
BBIMIOJIHEHNE JieJleHHss STHUX Ke 4uceN B OOBIUHOH (mecsTHUHOMN)
3anmucu., Cpasy BHIHO, YTO IBOMYHAs CHCTeMa MPaKTHYECKU He-
npUMeHnMa MOTOMYy, YTO 3amuch OueHb rpomosfka. Ho uro-To
CYMTaTh, YTO-TO MPOBGOBATH, YTO-TO 3aMeyaTh — 34eCb COBEp-
IIEHHO He MPHUXOIHUTCS.
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Ha Heo6bruaiinyio npocToTy u cBOeOGpasye NBOMYHOU CHCTEMBI
CYMCJIEHHS! TMEePBbI# U3 eBPONeileB O6paTH/] BHHMAHWE 3HAMEHH-
Toifi ¢unocodp u marematux . B. Jleti6nun (1646—1716). Ho
KWTallaM OHa, MOBUAMMOMY, OblJla W3BECTHA 3HAYUTEJBHO PaHbIIE.

[lBonyHas cucreMa CuuMC/IEHMSl MMEET DPasHOOOpasHEle [pHUMe-
HeHUs B Pas/MYHBHIX OTHAeJax MareMaTHkd. PacckasaTh O HUX
B 3TOM KHMXKKE, pACCUMTaHHOH Ha umraTens Oe3 CrelMalbHOH
MNOArOTOBKHM, OuYeHb TPYyIHO. BMeCTO STOro Mbl JaIuM HEeCKOJbKO
3a1a4, B KOTODHIX OCOGEHHOCTH 3TOH CHCTEMBI BBICTYNAIOT OYeHb
APKO.

BonbmyHCTBO NpHMeHeHU#l [IBOMYHON CHUCTeMBI OCHOBAHO Ha
crenymoouieM e€ CBOHCTBE: BO BCEX OCTANbHBIX CHCTEMax CuuC/e-
HUSl HYXHO YKasbIBaTh, CKOJNbKO E€IMHHMIL KaXIOro pa3psana BXO-
IUT B COCTaB JAHHOrO yucaa (HanpuMep, Ha3blBas WM 3aMUCHI-
Basg YUCJO NEBATHCOT IHATHAECAT OJMH, MBI OTMEYaeM, YTO OHO
COIEPXUT [EeBSATb COTEH, MATb [NECATKOB M OIHY eIHHUIY);
B IBOMYHOM jke CHUCTeMe efMHMIA JI60ro pas3psiia MOXeT Ju6o
MPUCYTCTBOBATh (TOr[a HEIpPEeMEHHO B eIMHCTBEHHOM uuCIe), JAUOO
OTCYTCTBOBaTh. HeT HamOGHOCTH OBOPUTh, UTO B JBOMYHOM pas-
JIOXXEHHH HEKOTOPOrO YMCJa HMMEETCAd CTOJbKO-TO eIUHHUIL TPEeThb-
ero paspsza, CTOJbKO-TO BTOPOrO, CTOJBKO-TO NepBoro. Jlocra-
TOYHO CKa3aTh: €CThb €JMHHMLA TPEThEero paspsia, HeT — BTOPOTO
€CTb — NepBOro. OTUM YMCJIO BIOJIHE ONpeNeNeHO: B PaCCMOTPeH-
HOM mpuMepe Mbl HmeeM uyucao 101 = 5. Yemy, Hanpumep, paBHO
YhCJIO0, B KOTOPOM €CThb €IMHMIIA NeCATOro paspsna, HeT — HU
IeBATOr0, HU BOCBMOrO, HU CeIbMOro, eCTb — LIeCTOro M MaToro,
HeT — yeTB&pToro M Becex Hu3wux? OTBeT MonyyaeTcss Cpasy:
310 Gyzmer uuciao 1 000110000, 1. e. 560.

Bcé aTto mMoxHO BHIpasuTh uHaye. PaccMoTpum psnm uucen,
HAauYMHAIIKACA C eNMHMIB, W3 KOTOPBIX Ka)Joe B [ABa pasa
6oJbIe TpeabIyLiero (reoMeTpUYeckyio MPOrPecCHio):

+—+ 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, ...
1 2 3 4 5 6 T 8 9 0 ...

Jio6oe 4uClIO MOXeT ObITh NpPeNCTaBJEHO B BUAE CYMMbl He-
CKOJIBKHX 4J/1eHOB 3TOoro psanza. Hampumep, 19 paBHo cymme mep-
BOr'0, BTOPOTO M MATOrO uMcea pana (HOMepa 4/eHOB HPOCTABJEHbI
0], HUMH); CTO PAaBHO CyMMe TpeThero, LIeCcTOoro ¥ CeabMOro
Y€HOB U T. H. IeHCTBUTENBHO, BCAKOE UYKMCJIO MOXHO 3aMHCATh
B [BOMYHOH CHCTEME CUMCJEHHUS: TOTHA €NMHHUIBI yKAXyT HA Mpu-
CYTCTBYIOLIME, a HyJHX— Ha OTCYTCTBYIOLIME 4YJeHH 3TOH Mpo-
rpeccur (19 =10011, 100 =1 100 100).
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Tenepb HETPYAHO OGBSCHUTH cieayouuil ¢oxyc ¢ yraabipa-
HReM uucaa. Bbl mpepsaraete TOBapHily 2alyMaTh KaKoe-HUOYILE
gucao or 1 go 31, sarem naére eMmy KapTOHHYH TaGIMuKy,
H3006paXEHHYI0 HA DHUC. 3, M Mpenjaraete, He [0Ka3biBas BaMm

N[ B3 S 79 [N 13 151719 21123125(27(29 31
NeZ| 2 (31671101 (14]15(18|19|22]23|26]27]30(3!
N3| 4|5 (6|7 (12]13]14]15]|20|21 |22|23|28|29)|30]3
Ned 9 |10 {1 (121314115 |24]|25|26|27}28|29|30]3l
=516 [ 17 |18 {19 | 20|21 |22 |23 |24 |25|26|27|28|29|30]3I

Puc. 3.

Tabaully, CKasaTh, B KAaKuX CTpOukax umeercs 4ucno. Kax
TONBKO OH HAasOBET HOMEpa CTPOK, BBl cefyac e HasblBaere
3a7lyMaHHOE YHUCJIO.

CocraBnena 3Ta Tabjulia OYeHb MpocTo. B mepsol cTpoke
nomeneHs! Bce Te umcaa (ot 1 no 31), B IBOMUHOH 3amMUCH KO-
TOPHIX HA [EPBOM CIpaBa MeCTe CTOUT enuHuua (T. e. BCe He-
yETHBIe yucja). Bo BTOPOfi CTpPOKE MOMeLIeHb T€ YUCad, B 1BOMY-
HOM pa3/OXEeHHH KOTOPBIX Ha BTOPOM MECTe CNpaBa CTOMT ellu-
puua. Yucno «Tpu», HanNpuUMep, KOTOPOe B NBOUYHOH CHCTeMe
CUMCJIeHMs] 3aMuChIBaeTcsd Tak: 11, MOMEMEHO ¥ B MEPBYI0 U BO
BTOPYI CTPOKY, TaK Kak y HEro u rmepsas CrpaBa U BTOpas
uudpa — ennHunbl. Tak e MOCTPOEHH M OCTa/bHbIE CTPOKHU.
B nocnenHedl, OSTOH CTPOKE MOMeLieHBl BCe Te umc/aa (B mpe-
nenax oT 1 mo 31), y KOTOpHIX Ha IITOM MeCcTe XBOUYHOro
pasnoxeHus CTOMT elWHMIa, T. €. uucaa or 16 mo 31.

[lycTs, HANPHUMEP, 3anyMaHO unca0 29. 3araiblBalOLuA BUAUT
S9TO UYWCAO B MepBOH, TpeTbeli, YETBEPTOH M NATOH CTpPOKax.
Hasea Bam 3TH CTPOKM, OH TEM CaMblM HEBOJBHO YKa3bIBaerT,
yTO B [BOMYHOE pAa3/O}eHWe 3aNyMaHHOTO YHMCJa BXONSAT elu-
HULB [EPBOr0, TPETbEro, YeTBEPTOrO M MATOTO PaspsanoB. Ber
3HaeTe, YTO EJMHMIAMM STUX paspsloB B [ABOMYHOH CHUCTEME
cuncnenus cayxat uucaa 1, 4, 8 u 16 (OHM BEIMUCAHE! B [IEPBOM
cTonbue xaxioi cTpoku). Temepb Jerk0 BOCCTAHOBHUTh MOYTH
MIHOBEHHO 3dyMaHHOE YMCJO: HYXHO TOJBKO CJIOXUTb B yMe
9TM HECKOJBKO HeGOMbIuMX 4ucel, 4TO M pacT 29.
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s BeimoJiHeHust cienyioulero 3ddextHoro ¢oxyca HyKHO
HayuuTbC OBICTPO 3aMOMHHATb HECKOJBKO [IBYSHAYHEIX YHCEN
(T. e. KoiMYeCTBO LHMDpP, COOTBETCTBYIOLEE IBYM TeJe(OHHBIM
HOMepaM; 3aMOMHUTh Cpasy nBa TenedOHHBIX HOMePa HeTpyIHO,
TeM Goslee, YTO NePXATh MX B MAMATH MPUIETCS BCErO HECKOJIBKO
muHyT). POKyC cocrout B cienywooulem. Bul npennaraere ToBa-
pUlly HapucoBaThb KBagpaTMK u3 O X 5 KJIeTOK ¥ pacCTaBUThb
B ero KJeTKaxX MPOU3BOJBHBIM 06pa3soM KpPeCTHKH. 3aTeM B Teue-
HUE MOJYMHMHYTH CMOTpHTE BHMMAaTeJbHO Ha KBagpaT W BO3Bpa-
uiaeTe ero ToBapuuly. Yepes nsitb MHHYT BB Gep&Tech HApUCOBATDH
HauaMaTh DPAacrojOoXeHHe KPeCTHKOB, ¥ 3TO BaM YIOa&Tcs cpasy.
OKpyXalOLUM KaXeTcs, YTO STO OYeHb MPOCTO, HO MPENNONKHTE
M060My B TeYeHME MOJYMHMHYTHI 3arlOMHUTb DAaClOJOXeHHe Kpe-
CTHKOB B KBajpaTe: MOXeTe OBITb YBEpPEHBI, UTO HHKTO 3TOr0
He CMOXeT CIeJaTh.

B uEm ke cekper OGHICTPOro 3aMOMMHAHUS PACIIOJONKEHHS
KPeCTUKOB Ha KBagpaTHo# Tabauue? Jlerye Bcero pasoGpaTh
5T0 Ha mpumepe. I[IycTe Bam maau CleLyiollee DPacHOJOXKeHHe
KPECTHKOB:

X | X
X X | X

X | X X
X X

CuuTa#iTe, 4TO KPECTUKU 3TO — ENMHUIIBI, 4 MyCThle KJIETKU —
Hyau. Torma Ha KaxIylo CTPOKY MOXHO CMOTpeTb KaK Ha
YKuC/I0, 3aMKCAaHHOE MO NBOMYHOH cucTeme. B Hamem npumepe Mbl
HMeeM Clenyiollye yuc/aa:

1100,
10110,
111,
11001,
1010
(HyJaHu, cTosllMe BrepeIM eNMHHUI, MpoOMyLieHs). I[IpounTtaTh 5TH
yyc/aa Jerko, BOT OHM: 1100 = 12,
10110 = 22,
111= 7,
11001 = 25,
1010 = 10,

49



ITpy HexoTOpOM HaBBIKE STOT MEpeBOA U3 TBOMYHOH CHCTEMbI
B JIeCATHYHYIO BBIMOJHAETCS MOYTH MrHOBeHHO. OcraéTcs 3anom-
HUTb cepuio umcen: 12—22—07—25—10. Ha mnepeson wus
IBOMYHOH CHCTeMBI B HECATHYHYI0 M Ha 3amoMHHaHWe STOH
CEepUM JOCTATOYHO MOCAE HeGOMbLUIOH TPEHHMPOBKM MOMYMHHYTHI.

Yepes naTh MUHYT, KOrja pacroJOXeHHe KPeCTOB y BCEX
MCYe3J0 M3 MaMATH, Bbl INPONO/KAETE MOMHUTb CepUM UHCeN:
12—-22—07 u 25—10 (xak 6B mBa TeledOHHBIX HOMEpA).
ITo sTuUM uKMCIaM MOXHO Cpasy BOCCTAHOBHUTb I[ePBOHAYAJIbHYIO
TaGJIMIly : HyXHO TONBKO HAMMCATh UX OOHO [OJ JPyrMM B JBO-
MYHOH CHMCTeMe CUMCNeHHss M 3aMEeHHTb eNMHUIIBl KPEeCTHUKAMHU.

3Ta BO3MOXHOCTb HCIONb30BATH IBOMYHYIO CHCTEMY CUMCle-
HUA B KayecTBe MpUEMA 3AMOMHMHAHMS KBAADATHBIX TaGJIMIL IpU-
MeHfeTCs] B IIN(POBAJIbHOM Jele U B KOHCOMPAaTUBHOM IIHChME.
Kak 3To ocyuwecrtBaseTcs, mogpo6HO pacCcKasaHO B KHUre
s1. W. Ilepenpmana «XKuBas maTemaTHKa» *).

YuraTenp 0o6paTUT BHUMAHHME Ha TO, 4TO BO BCEX HAIUMX
pacCyKIeHusix eCTb OJHa HecTPorocTb. MBI HECKOJBKO pa3
yaoTpeO/sany  BBIPAXKEHHE: «BCAKOe UHMCAO (Ieloe) MOKHO 3a-
NUCaTh B IO3MIMOHHOM CHCTeMe CUHCAeHHMs] C JII0ObIM OCHO-
BaHMeM», BepHo au 3T0? PaccyxjeHus, KOTOPBIMM MBI MOJb-
30BAJMCh B MpedbIiylledl rijaBe, 3amuceiBasgs OJHO U TO IKe
YMCIO TPM PA3MMYHBIX OCHOBAHHMSAX, MOKA3LIBAIOT, YTO, MOBUIK-
MoMmy, — BepHO. DBosee ocHOBaTe/NbHO 3TOT BOMpOC GynmeT paso-
6paH nmanmbiie, B KoHUe raassl VI (cTp. 63); TaM BO3MOXHOCTB
U300paxkeHust MOOGOro 4YWcla B MO3ULHOHHON CHCTEME C JOOBIM
ocHoBaHMeM OyjgeT CTPOro JOKa3aHa.

B sakmouenne samerum ciexyiouee. Kak ¢ momouwpio pecs-
THYHOM CHUCTEMBI CUMCIEHHS MOXHO 3aMMCHIBATH HE TOJIBKO Iejbie
4iC/ia, HO M HPOOGHHbIe (MecITHUHHE NPO6H), TOYHO TAK XKe MOKHO
BBECTH [BOMYHBIE, TPOMUYHBIE W T. H. HPOOH. IIpoGu 3T HMEIOT
JIOOOMBITHBIE TPUJIOXEHUS, HO 3Ta KHMXKA [OCBfILEHA TOJBKO
IeJIOMY YMCAY M MO3TOMY INpoGel MBI KacaTbCsi 311eChb He Gynem.

*) I'ocrexuanar, M.— JI., 1946 r.
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rTABA VL
OBLIASI MEPA.

° 06/1anal0T CledyIOLNUM BaXKHHIM CBOHCTBOM: 3TH
y NeHCTBHS BCErga BBIMONHMMBI B IIEJBIX YHCIAX.
Tounee rosops, eciu maHsl 1OBa JIOGBIX HATY-
DA paqbHBIX YMCJA, TO BCEerJa MOXHO HalTH HATy-
pajJbHOE YKMCIO, PaBHOE X CyMMe, W HaTypalbHOe

yKCJI0, paBHOE UX MpousBeneHuio. MHaue o6cTouT nemo B ciydae
NBYX OGDATHHIX NeHCTBMI: BHIYMTAHHS U neqeHusi. He Bcerma MOXHO
HaliT¥ HATYpaJbHOE YMCJIO, paBHOe pa3HOCTH HBYX NAHHBIX Ha-
TypaJbHBIX 4Kces (HanpyuMep, He CYLIECTBYeT HATYpaJbHOrO YHCA,
paBHoro 5 — 8 wmmu 6 — 6). Touno Tak e, He Bcerga ymaérca
HaHTH HaTypalbHOE YHCIO, PaBHOE YACTHOMY IBYX HATYPalbHBEIX
yucen (HampuMep, He CYIUECTBYeT HATypajibHOrO YHC/IA, PpaB-
Horo 5:8). Ho Mexny BHYMTAaHMEM U /JelleHUeM eCTb Cylle-
CTBEHHas pa3HMIA. Y3HaTh, BBIYUTAETCS JM ONHO HATYpAJbHOE
4UCIO0 M3 IPYroro, odeHs mpocto. CyIEeCTBYeT OAMH eIHHCTBEH-
HBIl YHMBEPCANbHBIH «IPU3HAK BBIUMTAEMOCTH»: €CIM YHCIO &
Goiblle YKCAA @ WM PaBHO eMy, TO M3 @ Heflb3s BHYECTb 0,
T. €. Hemb3d HaWTH HaTypalbHOe 4YHCIO, paBHoe (a2 — b).
HaoGopot, npy mefleHMM 4acTo ObIBAaeT HEJErKO y3HaTh, HENMTCH

w% JIOXKEeHHWEe W YMHOXeHHe — [Ba MPSIMBIX nelcTBUd —

a
4ypca0 @ Ha O wau Her (T. e. OyAeT 4HacTHOe + HAaTypajbHbIM

YUCTOM WM HET).

Ho storo mano. M3 mo6oro HATypasbHOroO 4ucaa, KpoMme
eIMHHUIEI, MOXHO BBIYHTATH HEKOTOpbIE NpYyrHe HATypajbHbIE
ypcaa (MMEHHO — BCe 4Mcia, MeHbluMe ero). [Ipu 3ToM pasiuyHBIX
BO3MOXHBEIX BBHUMTaeMblXx y uucia N Oymer Bcerza posHo N—1
(Hanpumep, IJsi 4Yucia 5 «BO3MOXHBIMH BBIYMTaeMBIMU» OyIyT
gpcaa 1, 2, 3, 4, 1. e. Bcero N—1=5—1=4 uucrad).
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B cayuae xe nenenust neno o6crout ropasno chaoxuee. Cyue-
CTBYeT YMCJIO, MMEIOLlee TONbKO ONMH IeNUTelb, — 3TO eIMHHULA,;
CYLIECTBYIOT YHC/]A, MMEIOLIHe NBa Ae]UTels: eNHHHIy M CaMmoro
ce6si: TakoBH uucaa 2, 3, 5, 7 u npyrue. Hakonen, cyIiuecTByioT
4uc/aa, uMeloilMe GoJplle JBYX IequTeNefi: Tak, HanpuMep,
upcio 6 umeer uersipe meautens (1, 2, 3 u 6). Yucaa, umerolne
POBHO MBa IeaMTeNs, 06/7afal0T MHOIMMH 3aMeyaTeNbHBIMH CBOM-
crBamMM. MXx HasbBAlOT MPOCTHMH HWIM NMepBOHAYanAb-
HBIMU YHUCJAAMHU.

Takum 006pasoM, yxe CaMblii MOBEPXHOCTHHIN 0630p apudme-
THYECKUX NeHCTBMH HaJ HaTypaJbHBIMH UYMCJIAMH BBIABMUraeT IBe
3a1aud, KOTODHE KaXyTCsd OYeHb IPUBJIEKATENbHBIMH, MOTOMY
YTO Ha BMI OHM OueHb npocTsl. IlepBad M3 HUX — HaliTM mpu-
3HAaKH (KIPU3HAKH IENUMOCTH»), MO3BOJIIOLINE Y3HATD, NeNUTCS JHU
ONHO 4YHCJIO HAa Jnpyroe (TaK, UYTOOH B YaCTHOM IOJYYHJIOCH
HaTypaabHOe uMCa0). Bropas 3ajmava — usyuuTh CBOHCTBA MpO-
cToix yncesa. O6e 3amauy, 0COGEHHO BTODasi, 3HAUMTEJLHO TPYIHEe,
YyeM 3TO KaxeTcs C repBoro Barasna. [Ipu maydeHum sTux samay
MaTeMaTHKH CTOJNKHYJUCh C MHOTMMHM HOBBIMH Bompocamu. He-
KOTOphle M3 3THX BONPOCOB HE peIleHH M MO0 celt NeHb, XOTs
[POCTHIMM UYHMCJIaMH MaTeMaTHKH 3aHHUMAIOTCS Yike GOJblle IBYX
Thicsu JeT. [IpusHAaKy NeJMMOCTH M YYeHHe O MPOCTHIX YHCIAX
COCTaBJSIIOT OCHOBHOH TNpeIMeT Y4eHHs O HelUMOCTH — OYeHb
BaXXHOH TrJiaBbl TOW TEOPHM UMCeN, O KOTODOHl I'OBOPWJIOCH BO
BBEIEHMH K 3TON KHHIXKKe.

Ilns TOro 4TOGH XOTh HEMHOTO MMO3HAKOMHMTBCS C HEKOTOPBIMM
BONPOCAMH TEOPHUM 4YHCeN, HYXXHO BCIIOMHUTb M MPOLYMAaTh PSil
OCHOBHBIX OIMpeJieJleHuit ¥ TeopeM U3 MIKOJBHOrO Kypca apud-
METHKH.

Ecau cywiecTByeT HaTypajbHOE 4YHCIO 7, PaBHOE 4acTHOMY
OT [eJeHHs uYucaa ¢ Ha b, T. €. Takoe, KOTOPOe MpU YMHOXe-
HUM Ha b na&T @, TO roBOpAT, YTO ¢ KPATHO b WIM 4YTO @
nenutcd Ha b. Yucao b HaswBAIOT neJHTeleM UuCIA 4.
Tak, Hanpumep, 6 KpaTHO nByM; 15 memurcs Ha 5 u T. I
Tor ¢axr, 4To b sABiseTca nemuTeNeM @, 3aMUCHIBAIOT B BHIE
dopMyb CaenyOWuM 06pa3oM:

@=Vbn, rie n-— HaTypalbHOE YHUCJIO.

B yueHnu 0 1elMMOCTH MPUXOAMTCHA MOCTOSHHO MOJIb30BATHCA

TpeMsi TeopeMaMH apU(MeTHKH, KOTOpble MpeaCTaBaAsIOT CO60I0,

TaK CKasaTb, «DA3MEHHYI) MOHETY» GOJbUIMHCTBA HaJbHEHUINX
paccysxieHuit. Mbl OCTaHOBMMCS 31eCh- HA HUX, XOTS 9TO, OBITb
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MOXET, ¥ CKy4HO, IJ8 TOro, 4YTOOH B MOCIENYIOLIUX rjaBax
OHM HE OTBJEKald Hallero BHUMAHHUS OT CyTH Ieia. Bor atu
TEOpeMbI:

Teopewma 1. Eciu o nmenutca Ha b, a b B CBOIO oOuepenb
IeJUTCd HA ¢, TO @ JEeNUTCs Ha c.

Teopema 2. Eciu anrebpamueckas cymma (T. e. cymma
WIM pasHOCTb) HECKOJbKUX YMCeJ PaBHAa HYJIO WIM NEJUTCS Ha
uncao N, ¥ BCe cnaraeMble, KpOMe OXHOrO, O KOTOPOM HHYEro
He U3BECTHO, KpaTHBl /N, TO U 3TO cjaraeMoe TOXe HETUTCs Ha IV,

Teopewma 3. Eciu npousBeneHue NBYX ILENBIX 4YMCeN @ ¥ D
NeQMTCS HA YUC/IO #i, HE HUMelollee C @ OOLIMX feiuTeleit (Kpome
e[IMHUIBI, pasyMeeTcs), TO b HelnuTCH HA m.

[TepBrie 18e TeopeMbl CcOBeplIeHHO sCHB. Ecnu 36 memurcs
Ha 9, a 9 B CBOIO Ouepenb HeNUTCS Ha 3, 3HAUUT, U 36 HOMKHO
pasnenuthcs Ha 3. Touno rtax xe, ecim 3 —x—9-4-81=0,
TO ACHO, 4YTO X HOJMXKeH OBIThb KpaTHeIM Tp&M. JIOKashBATH 3TH
TEOpPEMbl HYXHO He 1Js TOro, 4TOOH yGemuThb KOro-To B HX
CMpaBe/LIMBOCTH, @ IS TOrO, YTOGH MMOKAa3aTh WX CBA3b C el
6o/iee NPOCTHIMK MpenoxeHusMu. UuTateab NOKaxmeT HUX 6e3
Tpyna. YTo KacaeTCs TpeTbed TeOpeMbl, TO OHa, HECMOTpsl Ha
KaXyLylOCsl NMPOCTOTY, HOKaskBaeTcs Gosee CA0XHO. Mbl K HeHt
e BepHéMcs (Ha cTp. 62—63).

[pexnme ueM UTTH Jajblle, 3aXepPXKUMCH HEMHOT'O Ha HeNeHHH
c ocraTkoM. Ecium ymHOXkeHHe HA Llenoe YHCIO MOXHO paccMa-
TPUBAaThb KaK [OBTOPHOE CJOXeHHe, TO JeJIeHHe eCTEeCTBEHHO
paccMaTpuBaTh KaK TMOBTOPHOe BblYUTaHHe. UTOOH pasmenuTh,
nanpumep, 20 Ha 5, Gynem BblumtaTh 5 M3 20: nocie nepBoro
BBHIYMTAHUA MOayuuM 15, mocie Broporo— 10, mocae Tpetbero—>5,
mocje 4YeTBEPTOro MOMYYUM HYJb (IPH PacCMOTPEHMH BONPOCOB
NeJMMOCTH YIOOHO K HATYpa/bHBHIM UMC/IAAaM MPUCOEIMHHTH YHUCIO
HyJb, PacCMaTpuBas, TaKUM 06Pa3OM, BCe IeJble HeOTPHULATe/b-
Hele uuchaa). Mrtak, 31ech BO3MOXHO YeTHIpe MOC/EI0BATENbHHIX
BLIYMTAHHA; 9TO M 3HAYMT, YTO YACTHBIM OT nenexus 20 Ha 5
ABNSETCS YMUCAO 4; KOMYy MNPUXOAWIOCH CUMTATh HA CUéTax WU
Ha apudMOMeTpe, TOMY STOT B3IMIAN Ha [elleHHe [OKaXeTCs
0CO6eHHO ecTecTBeHHbIM, HeTpy/nHO COO6pasuTh, YTO KOMMYECTBO
MOBTOPHBIX BBHYUTAHUM PABHO YMCHAY, KOTOpPOE MPU YMHOMXEHHUH
Ha penuTenb (T. €. Ha [MOBTOPHOE BBIYUTAEMOE) HAET NeNUMOE
(MCXOIHOE YHCIIO).

[TockoibKy B 3TOH ¥ OmKaHIIMX rjaBax HapsLy C HaTy-
panbHEIMM 4xcaIaMu GyneT PacCMaTPUBATHCA YHCJO HYJb, HYKHO
CKa3aTh HECKOJbKO CJOB O CBOHCTBAX 3TOr0, B HEKOTOPHIX
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OTHOLIEHMAX WCKIIOUMTENbHOr0, 4ucaa. Hukakoe 4YHC/I0 Helb3s
neauts Ha 0. Jle#cTBUTENBHO, uyeMy MOMXeT OBITb paBHO a : 0
npu @==0? HuxakoMy 4uCly TaKOe 4aCTHOE DABHATHCS HE MOXeT;
Belb BCSIKOE UMCJIO, YMHOXEHHOe Ha Hyab, macT 0, a He a.
Ecan xe MBI HyJb mompoOyeM NeNUTh HA HyJb, TO B KauecTBe
YaCTHOrO CMOXeM B3ATb J0GOe 4YUC/I0, HGO /11060e YHCIO Mpu
ymHoxeHun Ha O nagr 0. Bumy 3Ttux 06CTOATENHCTB B Mare-
MaTHKe JeJUTb Ha HY/lb «CTPOro BoOChpeliaercs». Hanporus,
caM HyJb MOXHO IeJMTh Ha KAaKOe YTOZHO 4YHCIO (HepaBHOe
HyMO), NpUY&M YacCTHeIM Bcerza Gyner Hy/ab. [oBops O mesieHum
LIeJBIX, HO He 0053aTeJbHO HATYpalbHHX YHCEeJ, MBl [PUXOLUM
K BBIBOLY, YTO HyJb JeIUTCHd Ha /11060e HepaBHOE HYyJi0 Iejoe
ypcno Ge3 ocratka, motomy 4to 0:ae=0, a Hy1p cunTaercs
neJbiM uyucaoM. Ha 3TOM OCHOBaHMM TIDHHATO T'OBOPUTH, YTO
HyJb eCTb KpaTHOe J060ro umcia.

[ToBTOpHOE BBHIUMTAHKME OKA3bIBAETCA MPUMEHHMBIM H TOrId,
Koria nOelumMOe He $BJSETCS KpaTHRIM JenauTens ¥). B a3tom
Clyyae rocjelHee BHYMTaHME NPUBENET He K HyJi0, & K HEKOTO-
poMy uHCHy, MEHbLIEMY JHeJuTedsd, — K TaK HashiBaeMOMY
octaTky. Bynem, Hanpumep, nenuts 17 Ha & cnocoGom mo-
ClIe10BATEJIbHOIO BHIYMTaHWs. Brrunraem 5 u3 17 nepsrit pas —
moiydaeMm 12, BbHIUMTaeM BTOPOH pas — rolydaeM 7, BHYUTAEM
TpeTH#l pas— noaydyaem 2. Jlandbue BBYUTATH HEBO3MOXHO,
3Hauut, 4YacTHHIM OT nHefeHus 17 na 5 Oymer 3 (uucnio mocie-
IOBaTe/NbHBIX BBIYATAHMH), 4 B OCTaTKe MOMYYUTCS 4HUCIO 2.

[TocnenoBartenpHOe BHYMTAHME 4YUCNa § W3 yucAa @, NPH
KOTOPOM MOJIy4aeTCsl Y4aCTHOE 1 ¥ OCTAaTOK 7, MOXHO «IepeBecTH
Ha A3KIK GOpMyJ», 3a1THCAB €ro TaK:

a—b—b—...—b=r O<r<o),

n pas

*) ClIOBO «JeluTelb» UMEET B apuMeTuKe 1Ba sHayeHHs. Bo-mep-
BBIX, IEJIHTENEM Ha3bBAIOT YHCIO, HAa KOTOPOE JEeNAT ADPYroe YHCIo.
Korzma Mbl THiieM :b, TO b HasbiBaeM JENUTENEM, Naie ecIu He
3HaeM, 4TO @ JONKHO Ppa3JeNuTbCsi Ha HEro (T. €. M B TOM CIyuae,
xorna a:b me ecTb uexoe). C Apyroil CTOPOHBI, BCAKOE YHCIO, KPAaTHOE
KOTOPOrO paBHO @, Mbl Ha3biBaeM JENUTENEM @ Jaxe M B TOM CIydae,
KOrja HEMOCPeJCTBEHHO O JeJNeHHM HET peud. B mociaenHeMm cirydae
BMECTO CIOBA «JE€IHTENb» YNOTPEGJAIOT WHOrJa CIOBO «MHOXHTEIb».
Hanpumep, BblpameHHs «PasfOXHTb JAHHOE YHCIO HA IIPOCTblE MHO-
AUTEIH» M «HaHTH BCE MPOCThIE NENUTENH NAHHOrO YHCIa» — 3HAUHMT
M0 CyLIECTBy OXHO M TO Xe. DTa IBYCMBICIEHHOCTb IIPH BHHMATEIbHOM
OTHOLUEHHMH K IEIy HHKOrAa He BeNET K MyTamHLe.
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NpHUBeJleHNe TONOOHBIX Y/eHOB NaéT: @—bn=r Wi a—r =
== bn, 4TO POPMyNUpPYETCH CAeLyOLNM 06PA30M: eClld U3 YUCTIA &,
KOTOpOe Ipu JeleHHM Ha b [a8T OCTATOK F, BHIYECTH ITOT
OCTAaTOK, TO PA3HOCTb @ —r OymeT HeIUTbCs HA b.

Bonee BaxHO Takoe pacrosloxeHue YieHOB B Hamielt dopmyJe:

a=bn—r O < r<b).

IT0 — ocHOBHasA (opmyna, Onpenensiollas AeJeHHe C OCTATKOM.
[Tpy 3TOM CYLUeCTBeHHO, 4TO » MeHblle . Eciu r pasHsercs
HyJ/M0, TO Je/eHUe BHIMOJHAETCS Haueao. YTOOH He MCKH0YaTh
M 3TOTO CJlydas, Mbl B Haly MOCIEJHIOI QOPMYyIy MIICTaBUM
¥ 3HaK paBeHcTBa (r = 0), NMpPUCOENUHVB €ro K 3HaKy HEPaBEeHCTBA.
dopMyna GymeT BHIVIALETb TaK:

=bn-{r 0Lr<o).

W3 xona pacCymIeHuil SCHO, YTO YMCJIA 7 U r ONpPeNessioTCs
N0 yKCJaM @ U b enVHCTBeHHHM 06pa3oM. VHbIMM ciioBamu, eciu
IaHel JBa 4uCaa @ U b, mpuuéM @ > b, TO eNUHCTBEHHHIM 06pa3oM
OMpeJeISIOTCSl YACTHOR 12 U OCTATOK 7; OCTATOK 3TOT HEOTpHUILaTeNeH
(T. e. MOMOXUTENEH WY paBeH HYJI0) M BCEra MeHblIe IeanuTes.

OcraBuM Tenepb COBpeMEHHHIE yueOHHMKM apudMETHKU U Io-
CMOTpPHMM, KaK JBe C JIMIUHEM THICAYM JeT Ha3al NOAXOIHI
K BONPOCY O JEJIUMOCTH OIMH U3 KPYNMHEHIMX rpedecKUxX MaTe-
MaTUKOB — EBkaun. B cBoéM couumHenmm «Hauama», cocrosiiem
us 13 uyactefl («KHUr»), OH IOABEJ] UTOr MaTeMaTHYeCKUM 3Ha-
HMSAM TOrO BpPEeMEHM M CcuCTeMaTusupoBan UX. «Hawana» EBkuauna
6L TAaK XOpOWIO pa3paboTaHH, UTO OO CaMOTrO HelaBHEro Bpe-
menn, Bcero 100 jer Hasanm, B IKOJNAaX AHMNIMH TEOMETPHUIO
uayuyany npaMo no Kuure EBkJauna, xak no yue6uuky. B ocnos-
HoM «Hauyana» OblIM MOCBALIGHH UMEHHO TeOMETpPHH, HO B HHX
paccMaTpuBaluCh U apudMeTHUeCKHe BONPOCH: mATass KHUra Oblia
MOCBSILIEHa TEOPUM MPONMOPUMH, necaras — Kjaaccuduranuy uppa-
LMOHAJNILHEIX BeJWYMH, a CcenbMasi, BOCbMasi W JOeBsATass — apud-
MeTHKe ueaslx uuced., B «Havamax», mexay mpouum, paccMa-
TPHMBAeTCsl Pa3biCKaHue OOLIeH Mephl IBYX OTPE3KOB M POICTBEH-
HOe eMy pasbiCKaHue OOLUero HauGO/bILEero NeMUTeNs NBYX LEbX
ypcen. Tor npuém HaxoxaeHus OOIEero HaubOJbLIEro NeaUTes
IBYX 4MCes, KOTOPbIM Mbl MOJB3YEMCSl B HACTOsee BpeMsd, TaK
1 HaspBaeTcss ajaroputmMom EBxamnma®)

*) ANCOPMTMOM Ha3blBaeTCA NPABHJIO, KOTOPOE MO3BOJAET aBTOMa-
THYECKM pewarb KaKoi-HUOyIb MaTeMaTHYeCKMH BONPOC, BHINOJHSATH
onpeneaEHAOe BHIUNCIACHHE U T. A
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O6wiel0 Mepoli IBYX OTPE3KOB HA3LIBAIOT TAKOH TPeTHH OTpe-
30K, KOTOpbI/ HA Ka)IOM U3 HaHHBIX YKJIaIBIBAETCS LleJIOe UHCJIO
pas. Ha#iném, nampumep, obuwyio mepy ortpeskoB AB u CD
Ha puc. 4. Ornoxum MeHbwuH orpe3ok CD Ha Gombuiem AB

y, {71 {72 1.73 P
8, B, B,
C o——l’—]z_Li_o n DJ — 8
Oiwasn mepo

Puc. 4.

OT TOUKM A CTOMBKO DPa3, CKOJBKO OKAaXETCs BO3MOXKHEIM., Eciu
CD yloxuTCS HEKOTOpPOe 4YUCIO pa3 6e3 OCTaTKa, TO OH, Ode-
BUIHO, U Gyner obuieo Mepoi. Ec/u e, Kak Ha HalleM PUCYHKE,
OCTaHeTCs HEKOTOPhIt 0CTaTOK DgB, TO MpURETCS MCKATh OGLIYIO
Mepy MeHblIero M3 naHHHX 0Tpe3koB (CD) u ocratka (D;B),
T. e. Ha CD oTKNajbIBaTh OT TOYkM C ONMH 3a APYTHM OTpPE3KH,
pasusie DgB. Ha puc. 4 orpesox DyB orknamwBaercss Ha CD
posHo uertnipe paza. Cam orpesox CD yxnaageiBaercs Ha AB
TpH pasa C OCTaTKOM, paBHeIM DgB. 3uauut, DgB yKJanbBaeTcs
Ha AB poso 4-3-1=13 pas. Wrak, DyB yknansBaercs
nejoe uyucao pa3 u Ha AB (13 pas) u Ha CD (4 pasa). OH u
ecTh 00Las Mepa 3THX OTPE3KOB.

He Bcerna paseickanue OOLielt Mephl NMPOXOIOUT TaK ObICTPO
¥ Tak rjaanko. MOxeT CHyYuTbCsl, YTO OCTATOK HE YJIOXKHUTCH
[eJIoe YKMCJIO0 Pa3 Ha MeHblneM OTpe3ke. Torga moJyuyuTcs HEKO-
TOPBbIt HOBBI OTPE3OK,— BTOPOH OCTATOK,— KOTOPBIX NPULETCH
OTKJ/Ia[ABBaTh BIOJbL MEPBOro ocTaTka. Ecau Kako#-HuGyIb u3
OCTATKOB — IATHIA, NECATHIH, COTHIH, THICAYHBIA,... YJOXKUTCH
LeJI0e YHCIO Pa3 Ha MpembIyLieM, TO OH U OyleT OOLuel MepoH
IBYX HCXOXHBIX OTPE3KOB.

MoseT cayuuTbcs M Xyxe. MoxeT o0KasaThCsd, 4TO TaKoe
MOC/Ie10BaTENbHOE OTK/aJIblBaHIe OYepeHOTO OCTaTKa Ha Impe-
IBIIyLIeM HUKOrNa He KOHuMTCs. Kaxme#t pas OyneT mosydaTbes
HOBBIE OCTaTOK. B 3TOM ciyuae oOuiedf Mepsl y MaHHBIX OTpe3-
KOB HaWTH Henb3s; e€ He cyuiecTByeT. Tak, Haupumep, M3BECTHO,
YTO CTOPOHA KBaipaTa M ero NUAroHamb He MMEIOT OOLuei Mepel.

B apudmeruxe LEJBIX uyuces] TOXE MOXHO MOCTaBUTb BOMPOC
06 ofuwe# Mepe ABYX 4ucesa, T. €. O TAKOM YHC/Ie, KOTOpoe
B KaXIOM 43 [aHHBIX «[IOMElldeTCs» IieJ0e 4UCIO pas, T. e.
Ha Hero pnensTcs Oe3 ocrarka o6a [naHHBIX yucaa, B orandwme

56



OT OTPe3KOB Takas o0lias Mepa y LeablX uKhcea Bcerpmga cy -
WecCTBYEeT: UIMEHHO UYUCIO 1, KOTOpOE «YKJaZbIBAeTCs» Leloe
4pca0 pas B JM060M LenoM yucae. Ho, Kpome emuHuisl, napa
yhcesn MOXET MMeTb U Jpyrue «obuue mephi». Hanpumep, 6 u 20
UMeIOT «Oo6Liel0 Mepofi» uyuca0 2: 06a OHM HeadTcs Ha HBa.

Boo6uie, mo6oe 4uci0o, Ha KOTOpoe JensTcss 6e3 ocTaTKa
06a MaHHBIX 4MCJA, CIYXKUT uXx oOwei0 Mmepoit. ITostomy, ecre-
CTBEHHO, BO3HHKaeT BOINPOC 000 BCeX OOLIUX NeNUTeNsX IBYX
IAHHBIX 4YMCeJ M, B 4aCTHOCTH, 00 WX ofOleM HaHuOOJAbIIEM
LeJuTeNe.

O6wym Hau6OAbIWIUM NEJUTENEM IBYX IOaHHBIX
yyceJ HasbIBaeTCs HauOboOJbllee YKCIO, Ha KOTOpoe Ienastcs o6a
o1ux uucaa. Ecau obwuil HanGoMbIMA AenuTeNb IBYX UYMCE
paBeH eNWHMIE, TO YKMC/JAa 3TH HA3BIBAIOTCA B3aHUMHO-NpPO-
ctomu. Hanpumep, 8 u 9 —uucna B3aumHo-npocteie. To4HO
TaK € B3aMMHO-MpPOCTHIMU OynmyT uuciaa 12 u 35. Bor kax
oripeneiseT B3aUMHO-IPOCTeie 4nucaa caM EBxaun: «Eciu u3 nByX
HEpaBHHIX LEJLIX 4YHMCE]d MOC/IeNOBATEbHO MeHblee BBIYMTAETCS
u3 OOJbLIEr0 M OCTATOK XO TeX MOP He M3MepsieT TOYHO Mpe-
IOBILYLIEero, NMOKa OH He paBeH eNUHMLE, TO [NaHHble YUCia CyThb
yhcaa MeXIy COO0I0 B3aMMHO-MPOCTHIEY,

ITOT OTpPHIBOK OueHb conepxareleH. OH He TOJbKO HaéT
orpenesieHHe B3AUMHO-NPOCTHIX 4YHCEJ, HO M [OKa3biBaeT, KaK
BBIUMCJIATh OOWMH Hauboabmui neauteab. ITostomy, Kak Mbl
yaKe TOBOPHJH, MPUEM BLIYMCJAEHUS OOLIEr0 HAMOOJBLIIEro IeH-
TeNs Ha3bBaeTcs aaropuTMom EBkauia.

[TepeBenéM Ha COBpPeMEHHBI MAaTeMaTHYECKMH H3bIK W pas-
GepéM BHUMaTe/bHee 3Ty UPe3BHYAKHO CHATYI0 (GOPMY/IUPOBKY
Eskanna.

[TycTh naHbl [Ba HATypaJbHBIX 4YHCIA @ W b, U3 KOTOPHIX &
Gonbie b; TpebyeTcsd HalTH UX OOLMH HAUOOMBLIMA NEJUTEND.
[To EBkaumy, HYXHO U3 G6OJbIIEr0 BHLIYATATH MEHbIIEE 10 TeX
Mop, TOKa He [OJYyYMTCS OCTAaTOK; BMECTO 3TOr0 MBI MPOCTO
pasmenuM @ Ha b; mpu 3TOM MOMYYHUTCA HEKOTOPOE YacCTHOE 77,
¥ HEKOTOPBI# OCTaTOK 7y, YTO MBI MOXEM 3amucaTb TaK:

=bm,+r, oL <o)

OcTaToK r; MeHblle, 4eM &. MoXe@T CayyuThCd, 4TO b TouHO
a3feJUTC Ha 3TOT ocraTok. Torna npasas 4acCThb HANMMCAHHOTO
p

paBeHCTBa, KaKk CyMMa IBYX YMCeJ, NeNdlIMXCd HA r;, cama
GyneT mHeNUTbCA HA r;, 4 3HAYUT, M PABHOE e} YuCIO @ TOMe
pasnemutcs Ha ry. OCTarok r; OyjmetT OOLIMM INeJuTeNeM YHMCes
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a u b. C gpyro# CTOpOHBI, MepenucaB Halle PaBEeHCTBO TaK:
ry=a-—bm,, MBl BUIUM, YTO BCSKHH HNeJUTe]b UHCed @ U b
OyneT AeauTeleM YUCAA ry; CIeNOBAaTeNbHO, 3TOT HeUTelb OyneT
He GoJblie ry, a 3TO KaK Pas W 3HAYMT, 4YTO r; OymeT 0OWUM
HanOOJbILUM IeJUTeNeM 4Yucesl @& u b.

[Mycte, Hanpumep, a =24, b= 16. [logenuB 24 Ha 16,
nosyuum B uyacTHom 1 (m; =1), a B ocratke 8 (r; =8). Ho 8
ectp nenutenb 16. 3Hauut, 8 W OyneT OOWIUM HAUGOMBIIMM
nenuresneM yucen 16 m 24. IlecTBUTENBHO, MpPOBEpUM 3TO. Bor
BCe nenuTenau yucen 16 u 24:

Henutenu uucna 16
Nenurean uyucna 24 1
Obmue penuTenyd 4ucel
16 u 24

N =
w N
[\ o
L Qo Co
——
[\Xep
[N}
=

—

HauGospiuum u3 o6lwyx nemurtenedl yucen 16 u 24 gsisercs,
KaK Mbl M Halljid, 4uciao 8.

Ho MOXeT CAyYHTbCS, YTO MeHbllee M3 [aHHKIX uMcea b
He nenuTcs Ha ry. Ilpexnme ueMm paso6paTe 3TOT ciyuad, obpa-
TUM BHHUMAHHe Ha OJHO Ba)kHOoe 06CTOATENbCTBO. JlomycTum, uTo
a npu HeneHud Ha b paér ocraTok r;. Mbl yxe Bumend, uTo
Ha MaTeMaTHYeCKOM f3bIKe STOT taKT 3amuCHIBAETCS TaK:

a=bn—r, O<ry<bh).

JlioGoit menuTenb yuces @ ¥ b Gyner AequTeNeM ry, MW, UHBIMH
cioBamu, Jo6o# OO6WMH jNenuTenb mapel @ U b OGyneT B TO ke
BpeMsl IeJMTeNeM mapu b U ry; CIeI0BaTeNbHO, OOLMA HAUGOMb-
Wui HeauTeNb uyMcen @ U b O6ymer B TO e BPeMA OOLUKM Hau-
6oabIIKMM IeauTeqeM yucea b ¥ r;. Mul noaydaem Claenyrmomyo
TEeopeMy.

Teopema. O6wui Han6OMBIIMHA NENUTENb NBYX YHCE] PaBeH
o6leMy HaubOJbLIeMy IEJUTENI0 MEHBIUEr0 YHMC/Aa M OCTaTKa,
NOJyYeHHOrO [IpH JeJleHud OOJbLIEro M3 NAHHBIX 4YkCeld Ha
MeHbIlIee.

Boopyx&EHHbe 3TOH TeopeMoO#i, BEPHEMCA K PacCMOTPEHHIO
TOro Ciyyas, KOTIa [pH NeJeHUd @ Ha b MOonyyaeTcs OCTAaTOK Iy,
Ha KOTOpHHM b TOuHO He pasmenurtcd. Torma mpunércs npu nene-
HuM b Ha r; HalTM BTOpPOE 4YaCTHOE M, ¥ BTOPOH OCTATOK /j.
ViMeHHO 3TO M uMeeT B BuAy EBK/IMI, KOrna roBOPUT O mocJje-
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IOBAaTeJbHOM MDUMEHEHWM MOBTOPHOrO BHIYMTaHMs (MO-HaweMy:
IeJeHust ¢ OCTATKOM). 3HAYMT, MOJY4aTC yKe [BA PABEHCTBA:

a=mb—r O <r,<b),
b =mgri—+-ry O<ry<ry.

[Ipy 3TOM HOBbIi OCTATOK ry GYyNET MeHbIle HOBOrO NEJUTEN,
T. €. MepPBOro OCTaTKa r;. Takum 06pasoM, MOJYYAETCs BaXHBIH
pesyabTat: ro < ry.

Byzem MpUMEHATb STOT NPUEM MOCJAENOBATENbHO, KAK HaM
coseryer EBxmun. Pasnemum r; Ha r,. Ilonydum HOBOe ouepern-
HOE YacTHOE Mg W HOBHIA OCTATOK Iy, 0043aTENbHO MEHbILHH,
yem ry:

rg < ro.

CripaliuBaeTcsi, OKOHYMTCS JIH KOrna-HUOydb STOT PAXN MOCJENO-
BaTe/JbHLIX NEHCTBHH, WM XKe BO3MOXHO GeCKOHEYHOe MOBTOpe-
HHe HUX, KaK 3TO CIyuaeTcs MHOrJa NpH HaXOXIeHWH OO6LIeH
Mepbl IBYX OTpe3koB? JIerko COOOpasHTh, YTO TAKOE GECKOHEu-
HOE MOBTOpEeHue psna NeHcTBuit B NAaHHOM CJydyae HEBO3MOMKHO.

B camom nene, MBl BUMIE/H, YTO MEPBHIA OCTATOK r; MeHblLe
yucaa H. BTOpO# OCTAaTOK r, MeHblUe r; M TaK Jajee:

b>ri>rn>r>r,> ...

Bce ati uucna— b, ry, ry, rs, ...— Lelble U MONOXUTENbHbIE,
M KaxIoe M3 HUX MO KpaWhHeli Mepe HAa e€NUHMIy MeHblIe Mpem-
LIECTBYIOLIEr0, TAK YTO OHH BCE PasiuuHbl. HO pasMMUHBIX LebIX
MOJIOKUTENBHBIX UHUCeN, MEHbIUUX b, CyUIeCTBYyeT He TaK yxe
mHoro: Bcero b— 1. CienoBaTenbHO, PaHO WM MMO3LHO HAILK
JleJieHust C OCTaTKOM 3aKOHYaTCs, U MocClelnHee IejeHue OymeT
yxe 6e3 OCTaTka.
OG603HaYUM 4YUCJO HOC/]eNOBATEJNbHBIX IeJeHUH C OCTATKOM
6yKBOIO 7'
1-e nmeneHue: a=bm,+r, O<r<b),
2-e neneHve: b=rmy—r, O<ry< ),
3-e menenue: ry=ryma—trs (0 <rg<ry),

e ® * & e s e s & » » s e = . .

n-e NeleHue: r,_o="r, m,—+r, 0<r,<r,_);

caemympouiee, «3H [JH0C [[epBoe» JieJIeHNe HenpeMeHHO 6yI[eT
BBHINOJHATBCA Hale/ 0:

(n— 1)-e nenenue: Ty ==FpM, .
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Terepb KO BCeM MOMyYeHHHIM DaBEHCTBAM NPUMEHHUM TOJIBKO
yTO HafizeHHyl0 TeopeMy 006 o6ueM HauboJblueM IeJUTeNe
(ctp. 58). M3 mepBoro paBeHCTBAa MBI BMAMM, YTO OGLIMH Hau-
GOJIbIIME HeMuTeNb uuCel @ ¥ O paBeH oOlleMy HauGoJbwemy
neauTeso yucea b u ry. Ho 3TOT 06wuil HauGOMbILMH nesuTeNb
paseH, B CHJIy BTOPOrO PaBeHCTBA, O6LIEMY HANGObIIEMY NENUTENO
yucen ry v ry. Mtax, o6wu#t HAMGOMbIIMA NeNuTeNb yucel @ U b
paBeH oOmemy HauGONbILEMY AEJUTENI0 YUCeN F; U ry. Pac-
CMOTpEB TpeThbe paBeHCTBO, yOenuMcs, 4YTO OH paBeH OO6LIieMy
HauGOJbIeEMy NeMUTEII0 4HCell Fg U rg. JloHAs nocienoBaTenbHO
0 n-r0 PaBeHCTBA, y6eAUMCS, YTO OOLIMHA HAMGOMbLIMHA He/UTEeNb
uncen @ U b pasen o6iieMy HauOOJblLeMy NENUTENO YHCeNT F,_,
u r,. Hor,_ ;, KaK Mul BUnenu, NeNUTCa 6€3 OCTaTKA Ha r,. SHAUWT,
r, sBasercd OOCIMM HauGOJbLINM INEJUTENeM UHCeT F,_; U I,,
¥, CJeNOBATeNbHO, OOIIMM HaMOGOJbIINM JeIUTe]eM Yhcel ¢ u b.
3HayuT, €BKAUIOB aJIrOPUTM NEHCTBUTENBHO BeL&T K IeJM.

Kak pacrnonoXuTb NeHCTBUS NPU NMPAKTHYECKOM BHIYMC/IEHHU
o6ulero HauGOJbILErO NENUTe/s, BUIHO U3 CHEeIYIOILEero mpuMepa.
Hatiném o6Luil HAaUGOMBILKMH AeJuTeab Yucea @ = 729 u b = 529.

Hauunaem neficTBue 6aMxe K MPaBOMy Kpaio JHUCTA:

@= v o o e e e ... T29B22 . ... L. L. =)
522 1
5221207 ... ... ... . =n
414 2
207108 . . . . . ... ... .=ry
108 1
108|_§9—.............=r3
991
99 . . .. =1,
T9911

B 2TOM mnpuMepe BBIMONHATL HEJNEHUS NPUXOAUTCA #—- 1 =
=5 pas. Yern&prhi#t ocratox (r,=9) ¥ ecTb 06WmK#A HANGOIb-
wuk nenutenp uyucea 729 u 522.

[lpn HaxoxheHUM 06lero HauGOMbLIErO AeNUTeNs IBYX YHCel
MBI, BBITOJIHSASI fTOCTEIOBATENbHOE JeJleHHe, O6pallaeM BHUMaHHe
TOJIbKO Ha OCTATKH [PU OTHENbHBIX Onepanusx AeseHus. HacTHbe
Hac He MHTepecyloT. IT03TOMy-TO OCTAaTKM B NpenblIylieM MpH-
Mepe ¥ HareyaTaHel XUpHbIM wpudToM. HO B HEKOTOPHX BOMpO-
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cax 6uIBAIOT BaXHBI MOC/ENOBATE/IbHBIE YACTHBIE; MBI 3TH BOMTPOCH!
paccMaTpuBaTh 37ech He Oynem *).

BepHéMcs K CTOJOGHKY paBeHCTB, C KOTOPBIMH MH HMENH
NeNo Mpy PasbiCKaHWH o6Liero HauGo/blIero meauTels, Bot stor

CTOJNOUK:
a=0bm,4r;
=iy =Ty
ry = rymg —rs;

IFp_g="Tp_ofMy_; _l—rn—l;
Ip—g = rn-—lmn_i— Iy.

3mece @ u b— 1Ba NaHHBIX uucaa (@ Gosblie ueMm ), my, m,
M T. [I.— 00C/HeIOBaTe/NbHBIE 4YaCTHBIE, Fy, Fg W T. J.— MOC/e-
LOBaTe/bHEE OCTAaTKH.

[lepenuiueM STOT CTONGHK «IIMBOPOT-HABBLIBOPOT», T. €. HauM-
Haf C MOCJEeNHero PaBeHCTBA, MPUYEM KaxJ0e W3 PaBEHCTB HAMH-
meM B HEMHOrO M3MeHEHHOH (opMe, pPElIMB €ro OTHOCHTENbHO
KpaiiHero mpaBoro ujeHa. ITomyuum CTOJNGHK:

Iy ="Fgp_g—Fy_1My; €))]
Ipoy ="rp-g—Tp_oMy_1; (2)
ry=r; — ryig; (n—2)
ro=0b—rymy; (n—1)
r=a—bm, (n)

(Bce paBeHCTBAa MBI nepeHymepoBaiau). [lomcraBum Ternepb B pa-
BeHCTBO (1) BBIpaxeHue NJid 7,_; U3 paBeHCTBA (2), MBI IIOJIYyH4HM!

Ty ="ry_o—(Ty_g——Typ_ oMy, _1)My
niu
ry, = (1 + My _1My) Fyg— Myl g

[MocnenHuit OCTATOK 7, SBAAIOIIUACS OCIIMM HAUOONBIINM ACTH~
TeJeM 4uMCel @ U b, BHIPAXKAGTCS UYEPE3 UHCHA Fy,_g U Fy_g,
npuduéM Ko3hGUIMEHTaMd TPU 7, _o U Fp,_5 B STOM BHIPaXKEHUH

*) TlocrenoparenbHble YaCTHBIE HYXHBl, HAlPUMED, NPH PA3IOKEHUH
IaHAOr0 YHCJIa B HEMPEephIBHYK HApOOb, e TOXKE NPUMEHACTCS ajlro-
putv EBxanaa.
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MBASIOTCA Uefible uucja (MOJOXHUTENbHBE WM OTPULATENbHbBIE).
OGosnauum 3ta uucaa uyepes A; u Bj:

Ay =1+4-m,_ my;

Bl = My,

Torma nocnennee PAaBEHCTBO 3anmUIIEeTCH TaK:

ry=~A1r,_o—Bir

n-—3°

IMepeitném Tenmepb K paBeHCTBY (3) Hamero croji6uka (oHo dax-
TUUECKU He HAMMCAaHO M 3aMeHEHO TOYKaMM, HO uuTaTeNs Ges
Tpyla BOCCTaHOBUT ero). ITO PaBEHCTBO BHIPAXAET 7, _, 4Yepes
Fy_g W Fp_,. IIONCTaBASA €ro B BeIpaXeHHe IS 7, M Neias
npuBefeHHe MONOOHBIX WIEHOB, Mbl MOJYYUM:

Ip==Agrn_g—+ Born_u
roe A, H By— OnmaTh HEKOTOpHIE IieJble unc/aa (MOJOXHTENbHbIE
uan orpunareibHsie). [TopTopas 3Ty omepauuio # pas, Mel 1OH-
ném, HAKOHell, IO COOTHOILIEHUS

r,=Aa- Bb, (*)

T. €. BHPA3UM OOWMH HAaMOOJNbLIMH [enuTeNdb r, IBYX JOGBIX
HeJBHIX YHCel @ W b yepe3 3TH 4KC/IA B BHAE CYMMBI 3TUX YHCEI,
NpelBapUTeNbHO YMHOXEHHEIX Ha HeKOTOphle Hesble K03(du-
uueHTsl A u B.

10 BEIpaxeHHe (*) g O6LIEro HaubOJBbILEro HeJUTeNs IBYX
UeJBIX 4KCeJ UrpaeT OYeHb BaXHYI0 POJb B TEOPUH YHCeN, U MHl
B 9TOH KHHXKe el He ONMH Pa3 C HUM BCTPeTHMCS.

BoTr nepBoe npumeHeHue paBeHCTBa (*).

PaccvoTpum nBa B3aMMHO-MPOCTHIX 4MCia @ U m (T. €. TaKHX,
4TO MX OGWMA HauboabliMi neauTe]b paBeH enuuuue). Ilpen-
MOJIOXHMM, YTO MpOU3BeIeHHe @b NAHHOTO UYHMC/IA @ U HEKOTOPOro
LeJoro 4yucaa b menuTcs Ha m. YTO MOXHO CKasaTb O Ae/HUMO-
cti b Ha m?

[TpumeHuM TOMBKO 4YTO paso6paHHOE CBOMCTBO 06Iero Hau-
GOJIbILEr0 HeJUTeNs] ABYX UYHCeN, KOTOPHIff BEIpa)aeTcsi uepes
9TH uMcaa no ¢opmyne (x), upuuéM Ko3bdUIMEeHTaMH pasJoxe-
HUs OyIyT ueseie (MOJNOXKMTENbHbIE WM OTPHUIIATEJNbHBIE) YHCa.
CilenoBaTe/IbHO, PaBeHCTBO (*) MepenmuIeTCs TaK:

1 = Aa-}- Bm.

(r, B HauleM cjyuae paBeH eIMHHMIle, MOTOMYy 4TO @ ¥ M —
B3aMMHO-TIPOCTHIe!)
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YMHOXHB OGe 4acTH MOC/TeNHEr0 paBEHCTBA HA 0, MOJYUHM!:
b= Aab - Bmb.

O6a unenHa mMpaBOf 4acTH JeJATCS HA /7. MEPBBI — MOTOMY YTO
ab nenutcs Ha m MO YCIOBHIO, & BTOPOH — COIEPKUT MHOXH-
Tenb m sBHO. CJlefl0BaTeNbHO, M JieBas 4acTh, T. €. YUCIO D,
pasnenuTCs Ha m.

MBl MOJMy4MIH IOKAa3aTeNbCTBO TEOPEMBI TpeTheH, O KOTOPOH
rOBOPWJIOCH B Hauaje 3To# riasel (cTp. 53).

C nociienoBaTeNbHbIM JeJeHHEM — NPABHA, HECKOJIbKO HHOT'O
pona—Mbl Ye BCTpedyaluChb NP MEPeBONE 4YUC/IA U3 ONHOH
cucTeMbl cuuciaenus B mpyrywo (ctp. 37). Tam, B oTinuue OT
€BKJUL0BA aJrOpuTMa, BCe NEeJUTeNd OblIM OnuHaKoBE. OcCTaHO-
BUMCSl Ha 3TOM [eJIeHUM HECKOMbKO MOApoOHee.

[Tpenno/sOXUM, 4TO HAM JAHO KaKOe-HHOYIb YUCJIO @ U OCHO-
BaHWe cuCTeMbl cuucjeHus m. CaMmo uMCIO @ MOXeT OBITh 3a0aHO
B Kaxko#-nM60 WHOH CHCTeMe CUMC/IeHHUs, 3anUCaHO PHUMCKUMHU
nudpaMd WM HaHO el Kak-HUOyAb HMHaye. BO3HUKaeT MpUHLH-
MUAJBHBIA BOMPOC: MOXHO JH YUCIO @ 3amMUCaTh B [MO3WUIIMOHHON
cucrteMe C ocHoBaHuemM m? Kak 3TO mnenaTb MPaKTHYECKH, MBI
3HAeM; BCe TpHUMEphl, C KOTOPBIMH MPUXONUMOCH CTAJKMBATbCA
B rnaBax IV u V, kak OynTO MONTBEPKHAIOT TaKyl BO3MOX-
HocTb., OcTaércsi paccMOTpeTh BOMPOC C OOIeR, TeopeTHdYecKo#H
TOYKH 3PEHHs — NOKA3aTh TeopeMy B OOILEM BHIE.

Wtax, HyXHO uyuCJIO @ 3anucaTbh B CHUCTeMe C OCHOBaHHEM 1.
Henum a Ha m. B pesynbraTe, KaK Mbl 3HAeM, eIMHCTBEHHHIM
06pa3oM OlIPENeNaTcs 4acTHOe 7; M OCTATOK Fy:

a=mn; +r,.
YacTHoe #; MOKasbIBAET, CKOJBKO B YMC/IE @ COLEPXKHUTCS rpymnn
10 /M €IMHHI, T. €. €IUHHUIL BTOPOro paspana. OCTaTOK r; HAET
4uca0 CBOGOXHEIX €NMHMIL MepBoro paspsanza. Ecam uucao n,
MeHbIlIE OCHOBAHMS CHCTEMBI CYUHC/IEHHs, TO 3aJaya pelleHa: Hale
YHCAO COCTOUT M3 7; €IWHHIL BTOPOrO M r; EIMHHUIl TEPBOrO
paspsna ¥ samuiiercs TaK:
*
nyry ).

Eciu xe n, Goaplie 7, TO NOBTOPSEM Ty XK€ ONEpAIMIO: HEIUM #;
Ha 7 W TOJydaeM B YACTHOM KaKO€-TO YHCJO fl, U B OCTATKE 7.

*) 3pecp, xak u B raase IV (cm. crp. 37), nrq o603Hauaer He
NPOM3BENEHHE YUCeN 77 U ry, a MIPOCTO ABE PANOM HamHUCaHHbIE LUQPH,
KaK, Hanpumep, uudpsl 3 U 5 B uucie 35.
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YacTHOe NOKA3BIBAET UYMCIO SIMHUIL TpeThbero paspsna, a ocra-
TOK — 49HUCJa0 enuHul BToporo. Ecau n, memupwe m, TO 3amaya
pelieHa: MCKOMas 3anucbhb YMC/AA @ B CHCTeMe C OCHOBaHMEM M1
O6yneT BHIIIANETh TAK:

ngral'y

(r. e. ngm?—rom—r;). Ecan xe n, Goibille, 4eM m, TO CHOBA
TIIOBTOPSiEM JieJIeHHe.

Ho uucno a — nannoe, BmosHe onpenenéunoe. Ecau bl pac-
CMOTPHM psiIl CTeneHed Lenoro umcia i, GOJbILErO eIMHHIIHI,
UMeHHO: m, m®?, m®, ..., TO B 3TOM DNy 006A3aTe/bHO Hait-
HETCA CTENeHb C TAKMM [10Ka3aTeleM — HA30BEM ero ¢, — uto m?
Gyner GoJblue, ueM g. 3HAUMT, NOC/IE § NOC/AENOBATE/NLHBIX Hefe-
HUfl Ha M HAlUM Je/IeHHs 3aKOHYATCS, M MBI [OJNYYMM EIMHCTBEH-
HOe, BIOJIHE OTpeneN&HHOe NMpPEeNCTABJIEHHE YUC/Ad @ B MOBHMIMOH-
HOHM CHCTeMe C OCHOBaHNeM mi. DTO Mbl H XOTEJNM J0Ka3aTb.



ﬁx’iky’éz”

F'TABA VIL

YPABHEHUS, KOTOPbBIMU 3AHUMAETCH
APUPMETHKA.

a3paHue 3TOH IJaBbl MOXET BbI3BATb HENOyMEHHE:
A Belb yPaBHEHMSIMH 3aHMMaeTCsl anrebpa; Kakue e
MOryT ObITb ypaBHeHus1 B apudmetuke? Ho, oxasu-
¢ BaeTcsl, ecTb OCOOBIfi pOXN ypaBHeHui#i, BepHee,
ocobasi TOYKa 3PEHHS HA HEKOTOpble YPaBHEHHS,
no camoi cyTH Ineaa, MO CaMOMy HyXy CBOEMY
crosilas K apudpmeruke ropasno Gnmxe, yem K aarebpe. Uro ke
9TO 32 ypaBHeHu s ?

PaccvoTpum caegymoollyio npocTyio 3amavy.

B aprenu 6bl10 HECKOJIbKO KBaNM(UIMPOBAHHHX pPabouux u
HECKO/MbKO depHOopabounx. Kaxawi# xBanuduuypoBaHHbil pabounii
NoJyuyus 3a npopenanHyio pa6ory 210 p., a Kaxawii yepHopabo-
yn#t — 150 p. Bcero aprenb noayuuna 1740 p. Ckoabko B aprean
66110 KBaMM(HLUHMPOBAHHEIX PaGOYMX M CKOJNbKO YepHOPabOuux ?

YpaBHeHue 3TOH 3amaud COCTABJSETCS OUYEHb MNEOCTO: eCaH
KBaJIN(PUIUPOBaHHEIX paGouux ObMIO X, a uepHOPaGOYHX Y,
TO mepBeie moayuuan 210x, a nocnennue — 150y py6aen. Cymma
STUX KOJMYECTB HOMXHA PpaBHATbCS OO6lleMy 3apabGOTKy apTeiu;
9TO Cpasy nHa€T ypaBHeHue:

210x - 150y = 1740,

wiu, o cokpaulenun Ha 30,
7x-5y=>58.

Ho nasnbue onyuaeTcss HENMpPUATHOCTb: HUKAKUX HAAHHBIX JIf
COCTaBJIEHHs] BTOPOrO ypaBHeHHMs HeT. B aHalormyHeX 3anauax,
KOTOpbIME  necTpsaT 3anaynuku Ulanmomnukosa u Basbuesa
M apyrue, Bcerna na€TCsd HEKOTOPOE NONOJHHUTEJBHOE YCJOBHUE:
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niu obulee KONMYECTBO paGoOYMX, WM OTHOLIEHMe YuCna KBalu-
(GUUUPOBAHHEIX K YUCAY HEKBaMU(UIUPOBAHHLIX, UAU YTO-HUOY /b
ew B sroM poxe. Torma MOXHO COCTaBUTb BTOPOE ypaBHEHHE
n 6e3 Tpylda DEWMTL IOJYYEHHYIO NPOCTYI0 cucTemy. B nHamem
npuMepe OaHHBIX [/l COCTABJEHNs BTOPOro ypaBHeHusi HeT. HyxHO
pelwaTth e€IMHCTBEHHOE yDaBHEHUe

7x 5y =58.

C TOUYKH 3peHusi anreGpsl BONPOC SCEH: YPAaBHEHWE HMEET
6eCYMCIEHHOe MHOMXECTBO pelleHHH; Ka)XIOMy MPOM3BOJNBLHO B3si-
TOMY UYHMCAYy X COOTBETCTBYeT ONpeNeNEHHOe YMCIO Y, KOTOpoe
BHIYKCAsIETCS N0 dopmye

_ 58—7x

5

Ho Takoe pelueHue 3amay¥ HAac YJIOBIETBOPHTb HE MOXET.
Benp uucio pabouux Kaxnod KaTerOpud ITO/KHO OBITH Ll €J bl M
NOJOXHUTEJbHB M (B KpaliHeM clydae, ONHO W3 HEH3BECTHHIX
MOXET paBHATBCS HYJII0O — apTeNb MOXET COCTOATb W3 Pabouux
ONIHOW KaTeropu).

Taxum o6pa3oM, M3 GECKOHEUHOrO MHOXeCTBA pellleHui ypas-
Henyst 7x -5y =>58 Hac uHTepecylOT TOJLKO TaKHe Maphl 3Ha-
YyeHUl X M y, KOraa o6a HEM3BECTHHIX SBJSIOTCS HaTypajbHBIMU
yucaamu (erko BufeTb, uTo npu x =0 wam y = 0 BTOpOe He-
M3BECTHOE TOJyYaeTCs NPOOGHBIM, a MOTOMY HYyJeBble pelleHHs
MOXHO He paccMaTpuBaTh). IJTO MO3BOJHUT BHIIEIUTH HEKOTOPOE
ompereN&HHOe pellieHde M JOBECTH 3afauy A0 KOHIA.

Bynem naBaTb HEHM3BECTHOMY X Lie/ible 3HAUEHMsl M BBHIYHC/IATDH
COOTBeTCTBYyIOLIKE 3HaueHus y. [Ipo6 npumérca chenatbh He Tak
Yy MHOrO, TIOTOMY 4TO MPH X > 8 BTOpOEe HeH3BECTHOE CTaHET
OTpHLATEJBHEIM, a TaKOe pelleHHe Hac He ycrpauBaer. Cocra-
BJsieM TabJNUKYy:

X 01 2 3 4 56 6 7 8
_S—Tx | 55144 87 (23169 2
- 5 5 5 &5 b 5 5 & 5

1

Tonbko npu x =4 BTOpOE HEU3BECTHOE IOJYy4deT IEN0e
TMOJIOXHUTEeNbHOE 3HaueHue (y = 6). [Ipu mo6om npyroM 3HadeHUH x
yuciao y Oyner nu6o ApOGHEIM, 1MGO oTpuuarensheiM. Crenosa-
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TeJbHO, 3a[jaya MMeeT OMHO eJMHCTBEHHOE, BIIOJHE ONpeLeNEHHOe
pelieHue:
KBaJIU(DUIMPOBAHHEIX PAGOUUX OblIO 4;
4epHOPabouux » 6.

HonosHuTenbHOe ycnoBye (LeMOYUCAEHHOCTD peLIeHHs)
3aMEHUN0 HaM BTOPOE yDaBHEHMUE,

Paso6pannas samaua npuBeta K ONHOMY YDaBHEHHIO C HBYMs
HEM3BECTHHIMU. DBO3MOXHB M TaKHMe 3amayd, B KOTOPHIX OLHO
yDaBHeHHE CBfA3bIBAeT GOJbllie YeM JBA HeuUsBeCTHHX. Hexorophie
3ajayy TPUBONAT K CHCTEMAM C YMCJIOM YpaBHEHHH, MEHbLIUM
Yyuc/ia HeusBeCTHBIX. [IONOOHBIe ypaBHeHHS UMM CHUCTEMHl ypaBHe-
HUH Ha3bIBAOTCA HEONMpeneNEHHBI MU, MOTOMYy 4YTO, €CJH
HET NONOJHUTENbHHIX YCJOBMH, OHH MMEOT OeCKOHeYHOe MHOXe-
CTBO pelleHMi: ONHOMY MM HECKOJbKHUM HEU3BECTHBIM MOXHO
IaTh Mo0Lie 3HAYEeHHd; TOrA YKe ONpPeNensioTCs 3HaUEHHUs 0CTa/b~
HeiX. Heomnpenen&HHble ypaBHeHHss € HMX GECKOHEUHHIM YHCIOM
pelleHni BeChbMd MOJIE3HBl B BHICIIEH MaTeMaTHKe [IPH U3Y4eHHH
KPUBHIX JIMHMH M TMOBEPXHOCTEH.

Mnade o6CTOMT neJ0 B TOM Cly4ae, KOa HUCKOMBIE Ben-
YHHBI, TTOMHMO HEONpefeNEHHOTO yPaBHEHUs, TO/KHB yXOBJIETBO-
pATh 106aBOuHEIM ycaoBusM. HauGosee BaX(HHIM U H3YUEHHHIM
SBASETCS TOT Caydalf, KOrja pasbiCKMBAIOTCH I e Ble pelleHHs.
B namem npumepe 3TO Kak pa3 u Obl10. Yauue, mpaBma, pasbl-
CKHBAIOTCSl He TOJBKO HaTypa/ibHEE, HO BCE LieJble peLleHus —
kaK TOJMOXHUTeNbHblE, TAK W OTpULATelbHble. KHorma, HanmpoTus,
Ha pelIeHWs HAaKJaLbIBAOTCH el 6osee KECTKHE OrpaHHIUTE/b-
Hble YCJIOBHS,

Takoro pona uccnenoBaHue HeonpeneEHHBIX yPaBHeHUH HOCHUT
HasBaHMe HeonpepnesJ&HHOro aHaausa. OHO HasblBaeTCHd
TaKxe TMO0GaHTOBHM aHAM U3 O0M 10 UMEHH 3aMe4aTeNbHOr0
rpeueckoro MaremMatuka — JJuodanta, xusurero B Il B. H. 3.
B ropone Auexcannpuu (6OJbILE O €ro >XM3HM HMYEro He U3B2-
cTHO). JluodaHT OCTaBMI KHUI'Y, Ha KOTODOH BOCMHMTHIBAINCH
TBOPLH COBPeMEHHOH Teopum uMcesa. HyxHO 3ameTuTb, YTO OH
3aHMMAaJICS Pa3blCKAHMEM He TOJBKO IEJBIX, HO M PAalUOHAJbHBIX
(T. e. HeJBX U IPOGHHIX) peLieHUH HeompeneEHHBIX ypaBHEHHH.
PeenneM HeompeneNEHHEIX yPABHEHUH B LEJBIX YUCAAX U UCCAEN0-
BaHWEM [MOJIyYeHHbIX PEIUEHMH CTaNu 3HAYUTENBHO [MO3Ke 3aHU-
MaThCsl MHIyCHl. BrpoueM, TPYIHO CKa3aTh, KOrIa BrepBHE BO3-~
HUK HeOmpeNie/EHHb!l aHanu3; BO BCsiKOoM cayuae, B XII B. H. 3.
y MHIUACKOrO MareMaTHKa Dx4ckapa Mbl BCTpeyaeM BIIOJHE
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pa3pabOTaHHY0 METOMUKY LEJOYMCNEHHOrO PELueHHs HeOTpe Ien&H-
HBLIX ypaBHEHWH MEPBOH CTEneHH.

K 3anauam Heompenen&HHOIO aHa/lW3a MHIAYCOB NpPHUBENU BO-
Ipochl MpakTH4ecKoH xusHu. IIpu pelueHMM pa3nMuHBIX 3amay,
CBA3aHHBIX C KaJeHZapéM, WM 4acTO MPUXOJMJIOCh DasbiCKUBATDH
HEKOTODHI!l MPOMEXYTOK BPeMeHU, COIepKallii KaK IeJoe YHCIIO
JIET, TaK M LeJOe YHCIO CYyTOK. OTO NPUBOAMIO K Heompene-
JIEHHBIM yDaBHEHMSIM, ¥ KOTODHIX HHTepeC MpPeACTaBAAIN TOMbKO
Lefbie pelieHus.

Pa3bepém HeCKOJIbKO 3alay Ha HeOMpelde/EHHBIE ypaBHeHus,
4yTOOH BBHIICHUTb OCHOBHBIE HX OCOGEHHOCTH; OrPaHMYUMCS MpH
3TOM ypaBHEHMSMH MepBOH CTeneHH, [MOTOMy UTO pelleHHe He-
onpeneNEHHEIX ypaBHEHMM BHICIUMX CTeneHe#, xoTa OB [gaxe
BTOpOH, MpPeNCTaB/seT 3HAUYUTEJbHBIE TPYIHOCTH.

3angaua nepsas. Tpebyerca natupyO6A&BKY pa3MeHATb
TOJITUHHUKAMU *), IBYrPHBEHHBLIMU Y NATaYKaMH TaK, YTOGH BCEro
6bi10 20 MOHeT.

CocrasnsieM ypaBHeHHe. IlycTb X —4MCIIO TISTauKOB, y —
YUCAO0 NBYTPUBEHHBIX, 2 — UMCAO MNOATHHHUKOB. Torma obuwasn
cymma, pasHas 500 komeex, Bepa3uTca Tax: 5x - 20y - 50z;
C Ipyrod CTOPOHH, MO ycaoBH©O, Xy - 2=20. Boapuwe
HMKaKMX JaHHbIX HeT. CnenoBaTe/bHO, pelleHHe 3a5a4Yd CBOLMUTCS
K DEILeHHI0O B LE/BIX YMCAaX CHCTeMbI:

5x 420y -4 50z = 500;
X4y 2z=20.

Ypcno HeusBeCTHHIX (TpH) GoJiblile yucaa ypaBHeHui (1Ba); 3HAaUuT,
cucTema ypasHeHH# — HeonpenenéHHass. COKpaTHB mepBoe ypa-
BHEHME HAa O ¥ BBHIUTA W3 HEro BTOpOE, MONYYMM EJMHCTBEHHOE
ypaBHeHHe C [BYyMS HEH3BECTHLIMH:

3y -+ 92 = 80.

OcTagTca pelsuTb 3T0 ypasHeHHe B IeNBIX uucaax. Ho npurasns-
BasCh K HEMy BHHMaTe/bHee, Mbl BHJIHMM, 4TO MDH JIOOHIX LeJbIX
3HaueHMsX y M 2 JeBas 4aCTb ypaBHeHHs NOJKHA NEJHTbCH Ha 3,
npasas ke uacth (80) ma 3 me meaurcs. CiienoBaTesbHO, He
CylIecTBYeT TAKHX LeMblX y U 2, KOTODHE YNOBJIETBOPSIM Obl
HaleMy ypaBHeHHIO, ITO — NpUMep HeONMpeNeNEHHOro ypaBHeHus,
HEepaspeliuMoro B LedslX yuciaax. [TosTomy Hepaspewuma u npu-

*) TloATURHMK — pambllle yNoTpeoasBliascs MoHeTa B ol Komeek.
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Benwas K HeMmy 3anavua. PasMeHsTb naTHpYOGJEBKY IBanllaThbio
MOHETAMH YKa3aHHOrO IOCTOMHCTBA HEBO3MOXHO.

3anaua Bropas. HadTu HaTypaabHOe uMCIO, KOTOpOE
npyu fmeneHud Ha 3 pHaéT OCTATOK 2, a OPH JHEeNeHMd Ha & —
ocTaToK 3.

O603Haunm uckomoe uHc/IO yeped x. Ecau yacTHoe OT Hese-
HHg X Ha 3 00603HauMM uyepe3 y, a 4YacTHOe OT JeJeHus Ha
5 —uepe3 2z, To moayuum (cm. cTp. 53):

x=3y—+2;
x =5z 3.

ITo cmplcy 3amaud X, y W 2z HOMXKHE OBITH LeabiMu (6oJble
TOr0 — HATYPaAbHLIMI) YMCAAMH. 3HAYUT, HYXKHO PEIUUTb B LENBIX
YMC/axX HeonpeneNéHHYI0 CHCTeMy YypaBHeHHH.

Pasbickanne camoro yucia X He BBI3bIBAeT 3aTpynHeHuit. [Ipu
MOOKIX HENeX y M 2z OyneT ueiasld U X. Ilostomy npuxomutcs
PElIUTh CHAelyIOliee €JMHCTBEHHOE YPAaBHEHHE C [IBYMs Heusse-
CTHHIMHU:

52—3y—+1=0.

Halinga Bce ueble MOJOXUTE/bHbIE 3HAUCHHS y HAM 2 U3 9TOTO
ypaBHeHHsi, Cpasy NOJy4YHM M BCe LieJble [OJNOXHMTe/bHEE 3Ha-
YeHHs X.

M3 ypasnenus 5z — 3y 1=0 naxomum:

5241
-

OnHo pemeHue OYeBMOHO: mpu 2 =1 nonydum
5-1+41
y= — = 2;
M 2 U y noayuanTcs ueasie. VM cooTBeTCTByeT pelleHue x = 8.

Hatiném Bce ocranbHble pewenud. s 3Ttoro ssemém BCro-
MOrate/pHOe HEW3BeCTHOe #, mojarasg 2==1--u. Mu noayumm:

5(14u)—3y-4+1=0,
5u=3y—6

bu=3(y—2).
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ITpaBas wacTh MOC/ENHEr0 YpaBHEHWA TpPU JM0GOM LieJIOM Y
menutcs Ha 3. 3HauuT, M JeBas NOJKHA meauThcs Ha 3. Ho
YKCJIO 5 — B3aUVHO-NPOCTOE C YMUCAOM 3; MOSTOMY # HOJIKHO
pasnenutbcs Ha 3 *), T. e. UMeThb BUA 3#, I'le 1 — IeJloe YUCIO.
B srom cayuae y Oyner paBHATHCH

B 4 9—5n-2,

T. e. Toxe uenomy uucay. Hrax, 2=1-}u=1- 3n, otkyna

X =5z 3 =8} 15n.

[Tonyuunnock He ONHO, a 6ECKOHEYHOE MHOXECTBO 3HaueHull mid x,
T. €. pelleHHH Hale#l sapmauu:

x =8 15n,
rie n— 1en0e YUCJHO (MOJOXHUTENLHOE WIIM HYJIb):

n=0,1, 2, 3,...

[Tposepka MOKa3bIBaeT, YTO BCE 3TH peiieHUs roaarcs **),

3amaua TpeTbhs. Kynuaens AbHM N0 7 p. 1 ap6y3el 10 4 p.
3a WTYKy, Bcero Ha cymmy 53 p. CKOMBKO KyI/IEHO [blHb U
CKOJIbKO apOysoB?

OnHO ypaBHeHHE COCTABJSETCS CPasy; BOT OHO:

Tx 4y =53

(uepe3 x 06O3HAYEHO YMCIO IHIHL, a uepe3d y— ap6ysos).
[To cmbicay 3amayd fCHO, 4YTO X M ¥ JOMKHBI OHITH OJHO-
BLEMEHHO UEMHIMH IIOJIONKUTEJBHEIME uucIaMu. Mweem

_ 88—T7x

4

*) BCIOMHMM TEOpeMY TPEeThI0 Mpelbayiiel raasbl (cTp. 51).

**¥) Bce peuleEHsa 3TOH 3ajayd 00pasyloT HEOrpaHMYEHHO MPOIOI-
HAEMYI0 apH(PMETHUECKYI0 NPOrPECCHI0 C MePBbLIM WIEHOM 8 M pa3-
HOCTbIO 1:

8, 23, 38, 53, 68, 83, ...
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Haém x 3Havesus or 1 no 7 (npu x>7 nag y noxaydarcs
OTpULATENbHBIE  3HAYEHHWSA).  BriunmciaseMm  cooTBeTCTBYIOLLUE
3HaYeHUA y:

x 1 2 3 4 5 6 7
_ 53 —1Tx 1,3 1,1 .3
=X U597 8 645 20 1

HOJIy‘-lalOTCﬂ ABa peuleHud .3anayM:

1{x_—_—?:; 0 x=1T;
) y=328; . )[y=l._

Bo Bcex OCTaAbHBIX CJAyyasix XOTS OBl OXHO W3 HEM3BECTHHIX
IpoGHO uau oTtpuuareabHo. CrenosaTenbHO, 3amadya HUMeeT JBa
pelwenusa: au60 KymneHo 3 OeHM M 8 ap6y30B (3TO CTOUT
3.748-4=53 p.), 6o 7 awmHp u 1 ap6ys (3T0 CTOHUT
7-7-F1-4, 1. e. Toxe 53 p.).

Wrak, B 3amayax Ha HeOmpele/EHHblE yDABHEHMS MBI CTANKH-
BaeMCfl C CaMbIMM pAa3HOOODAsHBIMH CHy4asMM: 3a7a4a MOXET
GBITh COBCEM HEpa3pellMMOM, MOXeT HMeTb OECKOHeYHOe MHO-
JKECTBO pelIeHHH, MOXKET HMEeTh HECKOJbKO Ompene/]EéHHBIX pe-
IleHUi; B 4YaCTHOCTH, OHA MOXET HMEeTb OIHO eIHHCTBEHHOE
pelieHue.

OrMeTHM pa3HUIy BO B3rAAfaX Ha pelleHHe YpPaBHEHHS:
C ONHOH CTOPOHH — B ajre6pe, C APYro# — B HeONpeneJEHHOM
aHanuze. B anre6pe rocnoncTByeT CTpeMieHHe OXBATHTb ypaB-
HeHMEe BO3MOXHO IIMpEe, HAWTH BCe MBICAUMBIE ero peuieHus, as
TOro 4To6bl CHENaTh ajnre6pavdyecKve yPaBHEHHS DAa3pelIMMBIMU
BO BCeX CJydyasx, [PUXOOUTCA BBOAUTL HOBbIE BHIB YHCEMN:
HppAaLMOHa/bHEIE, KOMIIEKCHBIE. B Heompene/&HHOM e aHamu3e
paccMarpuBaioTCs TOMBKO Leable uyucaa. IIpaBma, or orpuna-
TEJNbHBIX YHCEN B HeompenenéHHOM dHa/IM3e OTKAa3aThCs Hesb3s, —
6e3 HMX MPHUULIOCH Gbl PACCMATPUBATHL CJAMILKOM MHOIO YacCTHBIX
ciyyaeB, a ynorpe6/JeHMe OTPHULATENbHBIX WYHCENd I[03BOJSET
MOJMyYyuTh OYeHb ynoGHsle obuwime ¢opmyan. Ho Tak kak B He-
onpenenéHHOM aHamu3e pAacCMaTPMBAIOTCA TOJBKO LEJTOYHCIeH-
Hble DelleHHs, TO /A WX HAXOXJEHUS MOMXKHO MCNOJL30BATh
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CBOMCTBA LEJBIX UKCeN: HENUMOCTb, KPATHOCTh, pAa3loKeHHe Ha
MpOCThie MHOXUTENH, HAXOXJeHHe o0lwero Haubobuero Aenu-
Tens W TaK fanee. JTO— MOHATHSA, OTHOCALMecs He K anrebpe,
a Kk apudwmernxe. IToaromy Heompenen&HHBIH aHanu3 paccMaTpu-
BaeTcs OOBIYHO He Kak pasfien aiareOpel, a MMEHHO Kak pasieJ
apudmetuku. Takum oG6pasoM, ONPAaBIAHO HA3BAHME HACTOSLIEN
raasbl 3TOW KHHIH.

IMepefiném k GoJjee BHHMATENLHOMY Pa3bopy Heomnpenea&éHHOrO
ypaBHeHHsl MepBOH  CTeneHM C JOByMSl HeusBeCTHeIMH. [locise
OOBIYHOH «06pabOTKH», KOTODOH MNPHMHATO MOLBEpraTh ypaBHe-
Hue (OCBOOOXIEHHEe OT 3HaMeHaTesned, MpHUBeLeHMe NOZOGHBIX
YJeHOB M T. H.), TaKoe ypaBHeHUEe MOXeT ObITb 3aMKMCaHO B BHIE

ax—+by=c. (%)

3necy @, b, ¢ — naHuble uesble (MONOXKUTENbHBIE HJM OTpHULA-
TeJbHBIE) YHMC/a; X My — HEH3BECTHbIE, HO NPYHUMAIOLINE TOJBKO
le/ble 3HAauYeHHs (TOXE — MOJIOKUTENbHEIE, OTPUIATE/NbHbIE WK
HYJ/Ib).

PaccmotpuM rmpexie BCero clyuai, KOrja Heompemen&HHOe
ypaBHeHWe HepaspewuMo (KaK B pPa3o6paHHOM BEIe 3anave
neppod Ha ctp. 68).

Haiingm o6wuit HawGonbwinii penutenb ducen ¢ u b, Oo-
3HauuM ero uepe3 d (ecim @ M b — B3aUMHO-TIPOCTHIE YHUCJIA,
to d pasHo 1), Torma @ Oynmer paBHO npousBeleHuio 4 Ha
HEKOTOpOe LleJioe YMCIO 7, a b— Npou3BeleHHI0 TOro xe d Ha
‘UeJ0e YHCIO K:

a=md; b=nd.

[lpu atoM m u n o6s3aTeJbHO OYAyT YMCIAMH B3aUMHO-
npocTeiMM. B camom jene, ecaiu Obl OHM B CBOIO Ouepenb
uMenu OGIUMHA HejuTeNb R, He DaBHHI elMHMIlE, TO MpOM3Bese-
Hue kd OblIO OB JeNuTeNeM M YMCId @ M uyucaa b, a notomy
d He ObLIO OBl HaMOOJBIIMM JENHUTENEM 3THX ABYX YHCel.

KakoBel 6bl HM OBUIM 1Ll€JbIE YHMCId X W Y, JeBas 4acTh
ypaBHeHus (%) HO/XKHA JeJIUTbCA HAa d, NOoTOMy uTO 06a cja-
raeMeix ax ¥ by Ha Hero neaATCA. 3HAYMT, M MNpaBas 4acThb
3TOrO ypaBHeHMs NOMKHA JeJuTbca Ha d. OTcioga MOXHO cre-
JaTh TaKO{ BBHIBOL: €CAM CBOOOIHEIM WjleH HeOoNpeneN&HHOro
ypaBHEHUS He NeNUTCA Ha OOLMH HAMOOMbLWIMH HeauTeab Kodd-
(uUMEeHTOB NpPH HEHW3BECTHHIX, TO YpaBHeHHe (*) HepasperuuMmo.
B sanaue mepBofi Ha cTp. 66 MBl NMPUILIM K ypPaBHEHHIO

3y 492 =80;
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30ecb 0OwWu#l HauGosbmu# nenautens Ko3pQuMeHTOB paBeH 3;
cso6oanbpit ke uied (80) Ha 3 He HeAMTCH; CJAENOBATENbHO,
ypaBHeHHe Hepaspewumo. Mul Bupenu, uro 3amava nepsas neft-
CTBHTEJbHO HEe KMMeeT pelleHuH.

Ecin HaMm pKaércs HeornpenenéHHOE ypaBHeHue (#), TO MbI
npexje BCEro NOMKHHI NOCMOTPETb, He MPUHAMJIEXHUT JH OHO
K C/lyd4al, KOTOPHH TOJBKO YTO pacCMOTpeH. Eciu mpuHamieKuT,
TO MBI [OBOPUM, YTO BTO ypaBHEHHE He MOXET MMETb HHKAKUX
LENOYUCTEHHBIX pelleHuit, W GoMblie HAM C STHM YpaBHEHHEM
nenatb Heyero. Takum oGpasoM, MBI MOXEM CUMTAThb NOCTOH-
HBIMH M3yY€HHs TOJNbKO TAKHe ypaBHEHHs, BCe WIEHH KOTODBIX
IeaaTCA Ha OOWMH HauGOJBIIMA [eauTenb KO3()(UIMEHTOB MpPH
HeusBeCTHHX. TOrga Mbl MOXeM BCE UWIEHB ypaBHEHHs COKpa-
THTb Ha 3TOT Aeiurenb, IlonyuuTcs ypaBHeHMEe, Y KOTOpPOro
KO3(GHULMEHTE MPY HEM3BECTHBHIX — YKUC/AA  B3aMMHO-TPOCTHIE.
[TosToMy B Ha/lbHEHIUHMX PACCYKAEHHAX MbI GyIeM CUMTATh, YTO
B ypaBHEHHH

ax+by=c (#)
yhcia @ U b He TONBKO Liedble, HO U B3AUMHO-IPOCTH €.
YpaBHeHust MepBOR CTEMeHH HA3bLIBAIOT MHAYe JMHEHHBIMHU
ypaBHeHUusAMHU *). YpaBHEHH#, BCe YJIEHB KOTOPHX HMEIOT
ONMHAKOBOE W3MEpeHWe, T. €. ONMHAKOBYI0 CyMMy [OKasaTtesel
MpY HeU3BECTHBIX, HA3HBAT ONHOpPOAHH MHU. Hanmpuwmep,
ypasHenus x2-2xy = y? wm x3-4 y3 = 3xy? 6ynyr onHopon-
HeMH., OIHOPOIHbIE yPaBHEHHs! 06/MaAI0T MHOTMMM MHTEPECHBIMU
CBOHCTBAMM U peIlaloTCs OHM OGBIYHO TPOILLEe HeOJXHOPOIHBIX.
B cayuae JMHEHHHIX YpaBHEHHH OIHOPONHEIM OyneT ypaBHEHUE,
HE Ccozepiallee CBOGOIHOrO 4jeHa, KOTOPBHIA fBJSETCA Y/IEHOM
HyJeBOro uaMmepeHus. Hampumep, ypaBHeHHUs

2x+3y=0; x—3y=2z X—y=u—02
6ydyT ONHOPOIHBIMHU; YpaBHEHHS Xe
2x 43y =75; x—3y41=2z xX—y=u—uv-4100
— HEeOJHOPOHEIE,

PaCCMOTpHM B Ka4YeCcTBE MepBOro ImnpuMepa TaKue ABa ypaBs-
HEHHA:

2x4+3y=5 un 2x-43y=0.

*) D10 HasBaHWe IPOMCXOZHUT OTTOrO, YTO B AHAIUTMYECKOH reo-
mMeTpuu (OTAed, C KOTOPOro OOLIYHO HAYMHAIOT M3YyYEeHHE BbICIIEH Ma-
TEMAaTHKH) yPaBHEHHe ax + by = ¢ uso0paxaer NPAMYI JIHHH I0.
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Y sTux ypaBeeHu#l ONMHAKOBHle KOID(UUMEHTH NpuU HeusBe-
CTHBHIX, B 3TOM cCiyuae BTOpOe ypaBHeHHE HA3HIBAIOT OJHOPO.-
HbIM Yp4BHEHMEM, COOTBETCTBYIOU[MM MepBOMy (HEOLHO-
POIHOMY) YypaBHEHHIO. 3aHMMasChb JMHEHHBIM Heonpenen8HHEIM
ypaBHeHWeM aX—-by=c, eCTeCTBEHHO CHauala pacCMOTPETh
OIHOPOLHOE ypaBHEeHWe, T. €. MOJOXHUTH ¢ = 0:

ax by =0.
YnoGHee 3amucath 3TO ypaBHEHWE TakK:
ax = by *).

Pemuts ero oueHbp mpocto. Pas npasas uacte (0y) menurtcs
Ha b, 3HauuT U JeBad (aX) [OOMKHA [enuTbcs Ha b, Ho a—
YHC/IO B3aUMHO-TIPOCTOE C b; CJeJOBaTeNbHO, X IOMKEH OBITH
KpPAaTHEIM O (BCIIOMHHM TeOpeMy TpPeTbi0 Mpemblaylueit riaBel Ha
cTp. 83).
Hrak,
x=bn.

Yro6bl HaHTH Y, MBI MOACTAB/ISEM HAaHJEHHOE BHIPAXeHHE
IJsi X B ypaBHeHue ax = 0by. Iloayuum:

abn =by, otkyma y=an.

3nech 7 TOMKHO OBITH HEMPEMEHHO TO e caMoe, YTO B BhIpa-
KeHud a4 X,

CrieoBaTeNbHO, pelleHHe Halero OJHOPOAHOrO ypPaBHEHHd
nMeeT BHUI:

(%%)

rae n— modoe uenoe uucao. O6paTHO, npu MmOGOM IE/OM K
HafilleHHble BBIDAXKEHMS 1A X M y OyldyT LeJAHMH K OyayT
ofpallaTh JaHHOE YypaBHeHMe B TOoxaecTBO. Ciel0BaTe/bHO,
topMyabl (% %) IOJHOCTBIO PEIIAaT OXHOPONHOE ypAaBHEHHE.

Te 3apmaun, KOTOpble BMepBHE INPUBEIM HHIUHCKHX acTpo-
HOMOB K HEOMpeNeNEéHHBIM ypaBHeHUAM (O 4&M yHOMHUHAJIOCH Ha
cTp. 68, B Hauvaje 3TOH I/aBbl), NPUBOAMIM KaK pa3 K OJHO-
POIHBIM YyPaBHEHHUAM,

x = bn, }
y=an,

#) UyraTeaio, ObITb MOXET, HE HPABHTCH, YTO BMECTO ax = — by
Mbl Hanmcanu ax = by. Ilo cymecTBy, KOHEYHO, CAeNaHO CleAylollee.
CHavana HamHCaHO ax =—by. 3areM NOoNO¥eHo: by = — b, uTO HaET

ax = bjy. Haxonmeu. by, 0603Hayaoulee COBEPLIEHHO MPOH3BOJBLHOE
yucno, 3aMeHeHo GyKBOw b,
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C OnHOPOIHBIMM HEONpPEeNeJEHHEIMH yDPaBHEHUSAMU Hepenxo
IIPUXOAUTCA UMeThb IeJO0 ¥ B COBPeMEeHHOM TexHuKe. B xauectse
npuMepa npuBesEM BOMPOC O 4uc/ie 3yOLOB y 3yO64aTHX KOJEC.
Hns mnnapHofi paboThl Mapsl CleMJeHHHX 3y6uaThIX KOJEC He-
06x0auMO, 4YTOOBH 4YHCIA HX 3yOUOB OBIM O6pPaTHO MPOMOp=
I MOHAMbHEl YHCAAM OGOPOTOB KaxXIOr0 M3 KOJEC B eIMHULY
BpemeHu. Hampumep, ecaum onuo wus konéc nenaer 50, a mpy-
roe— 80 06OpOTOB B MUHYTy, TO YHCIO X 3yOLOB MEPBOro
Kojleca NO/MMHO OTHOCHTBCS K YHMCAy Yy 3yOLOB BTOPOrO, KaK
80 x 50; 3TO 3amucLIBaeTCs TaK:

X 80
— = = 8y.
3 50 A 5x =8y
[Tonyuunoch ONHOPOLHOE YPaBHEHME, KOTOpPOE JIETKO pe-
maercs B Leabix uucaax. ITo dopmynam (* %)

x=28n, y=bon,

rie n-— mo6oe IeN0e YUCIO.
ITepexonum Tenepb K HEONHOPOAHBLIM HeEOMpeleNEHHBIM YpaB-
HeHHsM MepBOfi CTEeNeHH, T. e, K yPaBHEHWUsM BHIA

ax-+by=c.

Bce pemieHnss Takoro ypaBHEHHS MOXHO, KaK MBI YBHIHM,
3anucath B BHIEe JBYX (OpMYJ, COIEpHKAIUX MPOU3BOJBHOE
nejoe yucao n (mono6HO Qopmynam (#*%) B ciaydae OTHOPOZR-
HOro ypaBHeHust). IDTH ¢opMyasl Mbl OyneM HasbBaTh 06 (UM
pemeHueM ypaBHeHHd (¥), a KaXIyl0 mnapy 3HaueHui Heus-
BECTHBIX, KOTOpas MOJy4yaeTcsi NPHU HEKOTOPOM BHIODAHHOM 3Ha-
YeHWM 7,—4YaCTHH M pemeHHeM. B ONHOpPOZHOM ypaBHe-
HUM 5x = 8y peluenue

x=8n, y=bn
6yneT obwuM, a peleHue
x=24; y=15,

TIOJYUEHHOE M3 MpPebIyILero mpu f = 3, — YaCTHHIM.

[Tpennonoxum, uTO TNyTEM moxn6opa yHalnoCh HaWTH OXHO
(vacTHOE) pelleHHe ypaBHeHHss ax-{-by=c, T. €. Halitu aBa
HEJbX YHCId Xy M Vg, YIOBJIETBOPSIOLIMX COOTHOLIEHHIO

axo + byo =C.
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[Mpumenum npuéM, ynoTpeGuTeNbHBIR B anreGpe M HCMOJb-
30BaHHH} HaMH B Haya/le IJaBbl TpH pelueHMH YHC/JIOBHX 3anauy.
Vimenno, BBen&M HOBbIE BCIOMOraTe/bHBIE HeU3BECTHblE Z U T,
CBfI3aHHBIE C HALWIMMHU TPEXHMMU HEHU3BECTHBIMH — UKCOM U
UI'peKoM, T. €. MOJNOXUM

x=xo+u Y=y,

[ToncraBias aTH BHIPAXEHUS B ypaBHeHue ax-}-by=c, Mol

MOy YuM :
a (o4 0) 45 (rg+v) =c.
Packpoem CKOGKM M reperpymmupyeM HHaue 4JeHbi:
axy -+ by, —+ au+bv=c.

BoiuuTags U3 3TOr0 paBeHCTBA TOMXIECTBO aXy—-Hy,==c, no-
JyunM:
au-+bv=0 wm au=——bv.

3T0 — ONHOPONHOE ypaBHeHHE, COOTBETCTBYyOUlee He-
OIHOPOLHOMY ypaBHeHHI0 aXx - by =c. Ero peiueHue MB MOXeM
Hamucath no ¢opmynaam (#+*) cpasy; BOT OHO:

U= — bn,
*)
v= an.

CaenoBaTenpHo,
X = Xy 1= xy— bn;

Yy=Yot+v=Yytan.

Taxko#i BHMI NOMKHO WMeTh J1060e pelleHHe ypaBHEeHHs
ax 4 by=c. C npyro#i CTOpOHB, NOIACTABUB HallleHHHE 3Ha-
YeHMs X WM y B Halle ypaBHeHMe (%), MBI yO6eniUMCA, uTO MPU
Mo6GOM 7 OHM eMy YILOBJeTBOpPsIOT. B camom nese:

a(xy— bn)—- b (yo+ an) = ax, - by,,

a 3TO YMCJIO PaBHO ¢, TaK KaK Xy M Y, YIOBJETBOPAIOT ypas-

HeHuio (*).
CrnenoBaTe/lbHO, MBl HAUUIM OOllee pelueHHe HeOIHOPOLHOTO

ypaBHeHH.

*) 3mech mepel b CTOHT 3HAK «MHHYC», KOTOPOro He OblIo B ¢op-
Mynax (% %), MIOTOMy 4YTO paccMaTpUBaeMoOe ypaBHEHHE MMEET BHA He
au=bv, a qu = — bv; y KO3Q(PUUHUEHTa b CTOUT 3HAK «MUHYC»,
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Mpl moayuywin 3ameyaTellbHBIH pesy/ibTaT: ofluee peuieHHe
JIMHEHHOrO HEONHOPONHOIO ypaBHEHHS PaBHO CYMMe €ro 4acTHOro
pelueHuss M OO6LUEr0 pelleHUs COOTBETCTBYIOLIErO OJHOPOXHOTO
ypaBHeHus. IDTOT MPOCTOR pesy/bTaT SBJSETCS, OHAKO, OYeHb
BaXHbIM. JlOCTAaTOYHO CKa3aTh, YTO AHAJOrMYHBIE TEOPEMBI BCTpe-
YAIOTCA B CAMBIX Pa3/MYHBIX OTHENAX BHICIIEl MaTeMaTHKH.

Kakum xe o6pasoM Ha#iTh uuClia Xy U yy, T. €. XOTS OBl
OIIHO pelueHue HeornpeneN8HHOro ypaBHenus (*)? I[IpakTuuecky,
ecnu K03(pGULMEHTH @, b ¥ ¢ 3TOrO YpaBHEHUs HEBeNMKH, TO
Jyynie BCero mpocTO MONO6paTh 3TO pellleHHe, 1aBas OXHOMY
M3 HeHM3BeCTHBIX, HAamNpUMep X, [MOCJAeOBATENbHO 3HAueHus
0,1, 2, 3,..., moka W 1nas BTOPOrO, y, He MOJYUYHTCS LeJoe
3HaueHWe, MBl TaK yXe TMOCTynald MpHU pelleHUH 3anauu
tpetbelt (cTp. 71). Ecau ke KO3(QGHUUMEHTH 3TH BEJIMKH, TO
TMPUXONUTCA B TOH WIM MHOH QopMe HCMOAB30BATH AJNTOPHTM
EBkauna. Tak, mo cyuiecTBy, MOCTynmanu ye MHMIYChl, TaK ke
NOCTYMAalOT ¥ COBpeMeHHble MaTemMaTHkM. Kak npumenuTs anro-
putM EBkanna K pelweHuio ypaBHeHus (*), Jyudiue Bcero OyneT
BUIHO Ha YMCJOBOM IpHMepe.

TpebyeTca pewnuTs ypaBHeHHe

331x — 169y =5.
Hatiném cHauana kakoe-HHOYIb 4YaCTHOE pellleHHWe STOr0 ypas-
HEHW4.
[TocTapaeMcs CBeCTH IdHHOE YpaBHEHHE K YPABHEHHIO C MEHb-
wuMn Ko3pdunventamu. C 3TOR uedblo Oesum Gossuiuii KO-

acbbuyuenm (331) na menpmuidi (169). ITonyuaem B yactHOM 1
u B octatke 162. 3Hayur,

331=169-}162 wmam 331x=169x- 162x.
Hawe ypaBHeHHe MOXHO Ternepb MpPeo6pa3soBaTh TaK:
162x -} 169x — 169y =5 0V 162x -4 169 (x — y)=25.

BBeném BcrioMorare/nbHOe HEH3BECTHOE, — MPUEM, KOTODHIM MBI
ye M0/1b30BANHCh, — HMEHHO, MOJOXKUM

X—y=az. 0))
ITonyuum ypaBHeHHE C MEHBIUMMH KOIPdUIMEeHTaMu:
162x - 1692 = 5.

3ameTuM, 4YTO BCOMOraTeJbHOE  HEHM3BECTHOE 2  BOLNIO
B paseHCTBO (1), CBfi3bIBAKOLiEe 2 CO CTAPbIMH HEH3BECTHHIMH
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x Uy, ¢ xoappummentom 1. To ke camMoe MOXKHO CKasaTb W
O HeU3BEeCTHOM ), BXOMMBIUEM B HCXOLHOE ypABHEHHE C MEHb-
UM M0 a6COJMIOTHOH BenuuuHe KO3IPPHULHEHTOM.

[ToBTOpsieM C MOMy4eHHBHIM ypDAaBHEHHEM CHOBA TOT Ke NMPHEM:
nenuM ero Goasuit KO3()EGUIMEHT NpH HeM3BECTHOM HA MeHb-
IIKHA; UHBIMU CJIOBAMHU, OeAur MeHvluuli Koaghghuyuenm ucxoo-
Hozo ypasrerus (169) ra nepswii ocmamor (162). ITonyuum
B yacTHoM 1 u B ocratke 7, T. e. 1692 = 162z-} 7z, Haue
ypaBHEHHe MepenuchBaeTCs TaK:

7z 1622+ 162x=5 wm 162(x-t2)+72=5.

Bozum HOBOE BCrOMOrarte/nbHOEe HEM3BECTHOE, MoJaras
x+z=u. ®))

[O6patuM BHHMMaHue Ha TO, 4TO B ypaBHenuu (2) U u (HOBOE
HEM3BEeCTHOe) ¥ X (TO CTapoe HeW3BeCTHOe, KOTOPOe B Mpelbi-
IylieM ypaBHEHHM HMeJO MeHbIIHH KO3(D(DHULUEHT) HMEeT K03(-
GULMEHTOM eXMHHIBL!]

Mbl noayyum:

1624 72 =5.

Henum cHoBa 6o/blInii KO3(GHULIMEHT HA MEHBbLIMH, T. €. 0esun
nepgolii ocmamor ucxo0Hozo ypasuenus (162) una emopoi
€20 ocmamok;, B 4acTHOM nosayuurcs 23, a B ocratke 1. Cie-
noBaTembHO, 1624 =7 -23u - u, W Hame ypaBHEHHE NPUMET
BUI

ut7.23u+72=5 wnm u-47(23u-2)=>5.
Beeném mocsiefiHee BCOMOraTelbHOE HEM3BECTHOE, MOJIOKHB
23u 2z =n. 3)

(M1 snecr HOBOe HEeM3BECTHOE ¥ M OfHO M3 CTapHX, 2, —
HMEHHO TO, KOTOpPOe BXONWJO B MpeiblIylliee ypaBHEHHE C MEHb-
muM Kodduuuentom, wumeior koddpduument 1. Tax Oyner
BCerjga—uuTaTenb 6e3 Tpylda HNOKaXeT caM, OoyeMy.)

Hame ypaBHenue npumer Tenepb OCOGEHHO MPOCTOH BHI

u+T7v=>5.
TTonyueHHOe ypaBHEHHE BBHIFONHO OTJIMUAETCS OT MPENBIAYLIMX
TeM, YTO KO3G@HIMeHT NpM OAHOM W3 HeM3BECTHHIX paBeH I.

D10 He cayuyaiHOE CBOACTBO HALIero mpuMepa; TaK HOJKHO
6niTh Bcerma. JleficTBuTesbHO, npoGexaB rijasaMu Bce CTPOKH
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HAlIEPO pacCyXJIeHUd, KOTCpble HamneyaTaHbl KypCuUBOM, uYuTa~
Telb yOeIuTCd, 4TO Mbl (DAKTHYECKM BBIYMUCIAAM OOLIMHA Hau-
GOMBIIMK  neauTeNb JBYX KO3(D(UIMEHTOB TNpPH HEU3BECTHHIX
B MCXOJIHOM YDaBHEHMM, M IENOYKa HAIUMX NeHCTBUE OKOHUMTCH
TOrjla, KOrna ONMH M3 KO3((@UIMEHTOB OYepeHOro ypaBHEHHS
CTaHeT paBeH 3TOMY OO6lleMy HanGoJblleMy IeNuTeN0. BernoMuuM
Ternepb, 4TO MB pACCMATPMBAEM TOJbBKO TaKHe ypaBHeHHs, KO-
3GbULINeHTH KOTOPBIX — B3aUMHO-NIPOCTHE uucaa *), Caenosa-
TeJbHO, UX 06U HauGoJbWKE HeauTenb paBeH | M mocienHee
B Lled YMPOLIEHHBIX yPaBHEHUH 0653aTe]bHO OyneT MMeTh OJHUM
¥3 KO3(D(MUIMEHTOB eNUHULY.
[Mocnennee ypasHenue (i 7v=>5) naér Ham:

u=>5—7Tuv.

[pu moboM menom v 6yneT uHelbiM M . [Ion0kUB © paBHBIM,
Hanpumep, HyJwo, moaydum u==25. Tenepb ocTaércsi MpOHTHUCH
«CHM3y BBEPX» [0 BCEM pAaBEHCTBaM, OTMeYEHHBIM HOMepaMmH (3),
(2), (1). Ilpu sTOoM Kaxjaoe TMOAJeNKALIEE OMNpeIeeHHI0 HEU3-
BeCcTHOe OyneT UMeTb KO3(D(UIMEHTOM enUHMIly (MBI BCE BpeMs
obpaliany BHMMaHMe Ha 3T0 o6crosrennctBo!). IlosTomy BCe
Heu3BeCTHble, B TOM YHCJIEe MU X U y, OYLYT IeNbIMH 4HCIAMH.
B Hamem npumepe Mbl MMOJYYHM:

=0;
u=>5;
z2=9—23u=—115;
x=u—z =5—(—115)=120;
y=x—z =120—(—115)=235.
WTak, yaCTHH M peuleHHeM Hamero ypaBHeHHs GyIeT:

Xo=120, yo=235.

Mu yxe BumemM, Kaxk Ha#TH oflLiee pelleHHE STOrO ypas-
HeHus. Jis 9TOro Mbl paccMaTpUBaeM COOTBETCTBYlLiee
OJHOPOIHOE ypaBHeHHE

331x — 169y = 0;

*) Ecit OHH uUMeT OGLIMH JennTelb, OTIMYHBIH OT eIHHHLEL, TO,
KaK Mbl 3HaeM, JH60 ypaBHEHHe HePAa3pPelIMMO, JHOO €ro MOXHO Ha
9TOT JeNHUTENb COKPATHTb.
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snecb @ =331, b=169. Tlosromy [cM. dopmyan (*#) Ha
cTp. 72| o6wyM pelieHHeM HEOAHOPOLHOrO ypaBHeHus 331x —
— 169y =5 6ymer:

x=1204169n; y=235-}-331n.

DroT mpuéu pellueHHs HECKOMbKO T'DOMOBIOK, HO Ha HEM
CTOWJIO OCTAHOBUTbCSI MO IBYM HPHYMHAM: BO-NEPBBIX, OH SCHO
BBISIBJISIET CBSI3b MEXIY pelieHHeM Heonpelen&HHOr0 ypaBHeHHUS
W anroputMoMm EBKaMIa; BO-BTOPHIX, OH MOKAa3HIBAET, 4YTO MpPH
MOOBIX  B3aUMHO~MPOCTHIX  KO3((UIMEHTaX NPH HEHU3BECTHBIX
ypaBHeHHe uMeeT peureHue, I[TpaxTuuecku Takoit mpuéM He IOBO-
IUTCS 1O KOHIIA; IOJYYHB BCMOMOraTe/lbHOE YPABHEHUE CO CPaBHU-
TeNbHO  He6OMbWMMHM  KO3((dHuIMeHTaMy, TMOCJAENHEE peaioT
non6opoM. CaMblf XOI pelleHHss MOXHO pallMOHAJIM3UPOBATD:
BBIKNANKK HOPH 3TOM YMPOCTSATCS, HO CyLIECTBO J€Ja 3aMacKH-
pyercs *).

CyLiecTByIOT TOTOBbEe (OpMYJH pelleHds HeonpeneN&HHOro
ypaBHeHUs MepBOfi CTeneHM C IBYMS HEM3BECTHHIMM, HO HX Bbl-
BOI W IIPHMEHEHHE OCHOBaHH Ha HCMOJb30BAHHHM HEMpephIBHEIX
IpoGell, ¢ KOTOPBIMU YUTATENb, OBITH MOXET, HE3HAKOM. 3aMeTuM,
YTO TEOpHsS HeNpephHBHEIX ApOGell TOXe CBA3aHA C aJrOPUTMOM
EBkauna, TaK 4TO M B 9TOM cayuae Ge3 Hero oGOMTHCh Helb3sl.

Mbl yXe TrOBODWU/IH, UTO NepBOH KHUIOM O Heonpenes€HHBIX
ypaBHeHHsX Obln0 counHenue Juodanrta (III B. H. 3.). Ecte
ocHoBaHus mnonaraTe, uto 3a 500 mer no Juodanrta Apxumen
yMesq peiaTbh Takue ypaBHeHus. B cpemnue Bexa MMH 3aHHMa-
JIUCb MHIYCHl M OTuacTH apa6ul. B EBporne mnepBbiM cTan u3yuarh
IIeJOUYHC/IEHHBIE pEeLIEHHs HeONpenenéHHBIX ypaBHeHu#t ¢paniys-
ckuft matematuk bawe pne-Mesupnax, u31aTenb M KOMMEHTATOP
counnenut Juodanra (navano XVII B.).

Ywe JuodaHt Hapsny C JMHeAHBIMM ypaBHeHUsIMH (ypaBHe-
HUSIMU MepBOfi CTerneHH) paccMaTpHUBal KBaJpaTHHIE W KyOHyecKue
HeonpenenéHHbe ypaBHeHHs. PerleHue MX, Kax MPaBH/O, CIOXHO.
OcTaHoBMMCS Ha ONHOK 3angaue, CTaBIUed KJAaCCUYECKOR,

Bot 3rta 3amaua: Ha#iTH Takue NPAMOYTOJILHBIE TPEYrOMbHUKH,
BCE TPH CTOPOHBI KOTOPBIX BBHIPAWAIOTCS LENBIMH YHCIAMH.

Teopema Iludaropa mosponseT Cpasy COCTaBUTL ypaBHEHHE
ns 9To#t 3anaud. Ecau RJMHBI KATETOB MB OGO3HAuMM 4epes X

*) Taxko¥ ynmpowEHHBLI NyTh pelleHHus HeoNpeleN&HHOTO ypaBHe-
Hua jad, Hanpumep, Bo II wvactu yue6uuxa anre6pol Kucenésa H
B kuure . [lepenbMaHa «3aHuMaTenbHas aareGpas.
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M y, a4 NAUHY TUNOTEHY3bl — 4yepe3 2, TO MOJYYHUM:
Xty =22

970 — HeonpenenéHHOe ypaBHeHHe (YpasHEHHE OMHO, 4 HeH3-
BecTHHX TpH). OHO omxHOponmHOe, BTOpOH cTernenn. OpHO ero
pelieHHe K3BECTHO BCeM: KaTeThi—3 U 4, a rumoTeHysa—
5 enunun («erumeTckuil TpeyroabHux»). Ho 3HaHme yacTHOro pe-
IIEHUS] TOSBOJISIET PEWIHTh MOJHOCTBIO TOJBKO JHHEHHEIE ypaB-
HeHus. 31ech e ISl MOMHOrO PelleHns] NPUAETCA UCKATh KaKOH-TO
UCKYCCTBEHHBIH MpUEM.

Bynmem uckats Tpu uucia x, y, 2z, yooBleTBopsioue nuda-
ropoBy ¥) ypaBHEHHIO U He HMeIllye HH OLHOro OO6LIEro MHO-
wutens, Kpome 1 #¥*) BaxHo HalTM HMEHHO 3TH pelIeHMs, T10-
TOMY 4TO M3 MIOGOro «B3aWMHO-MPOCTOrO» DEWEHHs X, Vo, 2,
ceiluac e moJyuaercsi cepusi COCTABHBIX DELIEHUH nx,, ny,, nz,,
rge n— mo6oe uenoe uyucno. OOpaTHO: ecau HaHmEM Kaxoe-
HUOYIb «COCTABHOE» pelleHHe p, ¢, r, TO, IOJaras p=ax,,
q=ay, r=az; rie a— oblwui HauGOJLIHNH NeJUTeNb YUCel
p, q ¥ r, TOICTaBUB ax,, @Y, (2, B ypaBHeHME H COKDATUB
ero Ha a2, yGenummcs, 4TO X, Yo, 2, OOpasylOT «B3aHMHO-IPO-
cToe» pewenue. Taxum 06pasoM, Hallis BCe «B3aMMHO-IIPOCTHIE»
pelieHus, Mbl OyleM SHAaTe M BCe BOOOLUE pelleHus muaroposa
ypaBHeHU .

Ho ecim X, y W 2z— B3aUMHO-NPOCTbIE YHWC]A, TO OHU He
MOryT ObITb BCe TpM YETHBIMM. JIBa M3 HHX TOXe He MOryT
GLITh YETHBIMH, NOTOMY UYTO TOrIa OXHA YacTb paBeHCTBa Oyner
IenquThcsl HAa 2, a gpyras HeT. Bce TpM HeuéTHhiMM OHITh He
MOTyT, IOTOMY YTO CyMMa IBYX Hey&THBIX yucen— yérHa. Cie-
nmoBareJbHO, nU60 HedéTHH 06a KaTera, JUOO HEUETHH ONUH U3
K4TeTOB M THUMOTEeHy3a.

IToxaxem, 4T0 00a KaTeTa He MOTYT BBIPAXAThCs HEUETHBIMU
ypcaamu. JedCTBUTENbHO, €CIM ONUH U3 HUX BHIPAXAeTCs UMCIOM
2¢-+1, a apyro#t — uucaom 2p-1 (rae g u p— uenble YuCIa),
TO CyMMa MX KBaJpaTOB PaBHA

Qg+ 1P+ @+ 1P =141 4¢4 1 +4p* - dp 1=
=4(@+9+r+p+2

*) Tludarop caM He 3aHMMAJICA STUM ypPaBHEHHEM, HO OHO CBSI3aHO
¢ Teopemoit [ludaropa, u mOITOMy TaKOe Ha3BaHHE YPABHEHH:A OIPaB-

J1aHO.
*%) TakMe TPH YHCIa HA3bIBAIOTCA B3aMMHO-IPOCTHIMH. Mbl BUIUM,

9TO 9TO HA3BAHME IPUMEHSETCS He TOJBKO K [1ape YMCEl, kaK Ha crp. 57,
HO M K TpOiKe, YeTBEpKke M OGoiblIeMy KOAUYSCTBY LEJBIX UHCEN.
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drta cyMMma, OUEBMIHO, HEJIUTCS HA 2 W He neauTcsd Ha 4.
Ho xBagpat nw060ro 4Y€THOrO uuc/aa MAeMuTCs Ha 4, a KBajzpat
nao6oro HeudtHOoro He pneautcs Ha 2. CremoBaTenbHO, CyMMa
KBanpaToB [IBYX HEYETHLIX YHCEJ] HE MOMKET ObITb HUM KBaipaTOM
4€THOTO, HW KBajapaTOM HEY&THOrO 4MCaa, T. €. Boobule He
MOXeT OBITb KBaIpaTOM LEJNOro uucJja.

Mrak, ecinm BCe TPH CTOPOHBI MPSMOYTOJBHOIO TPEyTrOJIbHHKA
BHIPAXAIOTCA B3aMMHO-NIPOCTHIMY UEJALIMU YUCJIAMM, TO BO3MOXHO
TOJMLKO TaKOE€ «pacnpefeseHne YETHOCTU»: ONHMH U3 KATETOB —
Y&€1HOe 4YMCJO, a IPYroi KaTeT ¥ TUMNOTEHYy3a — HeuETHHE.

Bynem uéTHmt KaTeT 00603HayaTh uepe3 X, a HeU&THHIM —
yepes y; TOrZa MBI BIpaBe MOJOXUTb X = 2, U Haile ypaB-
HeHue 3anuercss Tak: 402 y? =22, wmm Tak: 402 =22—y?
WM, HAKOHEll, TaK:

40 =(z+y)(z — )

CymMa W pasHOCTb [BYX HEYETHHIX YMCeN BCEraa YETHH.
[Tonoxum mnostomy

ety=2u z—y=2L4

HeTpyzHO BumeTb, 4YTO # M {-— uMC/id B3aUMHO-IIPOCTHIC, INPH-
yéM OZHO M3 HUX ué€THOe, a Apyroe Heu&THoe. [leficTBUTEILHO,
BBIPa3UB 2 M Y Uepe3 4 W f, noiyuum: z=u-}-t, y=u—=.
Eciau 661 # u ¢ uMeau OOWIMH NeJuTedb, TO €ro MMeJd Ob U 2
M y, 4TO MPOTHBOPEYMT MNPEANOJONKEHHI0 06 MX B3aUMHOH Mpo-
CTOTE; TOYHO TaK Ke # WU f{ He MOryT OHITb ONHOH YETHOCTH,
NOTOMY YTO TOTIa 2, PaBHBIfl UX CyMMe, OB OBl YETHBIM, 4TO,
KaK MBl BHJIeNH, HEBO3MOXHO.

[ToxcraBass B ypaBHeHue 4v2=(z-} yy(z—y) BMecTO
CyMMBl M Pa3HOCTM HEM3BECTHBHIX YHC/aa 2z U 2f, MB MOJyYHUM:

492 = 4ut win 02 = ut.

Ho 3TO BO3MOXHO TOJBKO B TOM Clydae, eciM # W f no-
pO3Hb SBJSIOTCS KBajApaTamu, T. €. eciu u=a? t=02 [lei-
CTBUTEJbHO, B Mpou3BeleHHe uf (PaBHOE KBaIpaTy 4YMCld ¥) BCE
NpOCThle MHOXUTENIMd BXONAT mapamu *). Ecau 6b1 B 4 umescs
Kako#-HUOYIb HEMapHHH MHOXHTENb, TO TAKOH e MHOXUTelb
nO/KeH Obii OBl ORITb W B f, YTOOB B TpOU3BeLeHune uf=— 72
OH BOW&M mapo#. A 3TO HEBOSMOX(HO, NOTOMYy 4YTO 4ucjaa # W ¢

#) Iloapo6HO O pAa3TOKEHMH HAa IPOCThiE MHOXHTENH OyleT pac-
ckaszarmo B raase XI (ctp. 132).
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B3aUMHO-TIPOCTHIE W OOLIMX MHOXUTene# He nmeior. Mrak, B u
BCe MPOCTHIE MHOMXMUTENH HONKHB BXOLHTb IIAPaMM; TO e MOXHO
ckasate u mnpo f. CrexoBaTelbHO, W 4 Y ¢ SBASIOTCS KBaxpa-
TaMM. 3aMeTMM el&, YTO B CWIy B3aUMHOH [POCTOTH M pPas-
JUYHOM 4ETHOCTH uncen u(=a2) u #(="5%) camu uucia a u b
TOXe GyOyT B3aUMHO-OPOCTHle M Ppa3NU4YHOH 4YETHOCTH. TakuM

06pasom,
z=t4+u="04a%
y=t—u=>5—a

[Monyuaercs cremylolu#t pe3yabTaT: FUMOTEHY3a MPSMOYTO/h=
HOrO TpeyrofbHMUKA C LIeJOYUCIEHHBIMH B3aUMHO-MPOCTHIMU CTO-
poHaMu 00s3aTeJbHO NOMXKHA OBITH CYMMOM, a OIMH W3 Kare-
TOB — Pa3HOCTbHI0 KBAZPATOB IBYX OMHUX U TeX e IEIBX 4hcel,
TOXe B3aUMHO-IIPOCTHIX U TPUTOM pasiuuHoi uéTHocTH. Ho u
0o6paTHO: CyMMa ¥ Pa3HOCTb KBAJPATOB JIOOBIX LENBIX UHCENd @
M b nawoT peuleHue mudaropoBa ypaBHEHHs, MOTOMY 4YTO B 3TOM
clydae BTOpPOH KaTeT aBTOMAaTHUYECKH MOJYYdeTCsl LEJBIM YMCIOM:

2=22—y2 = (021 a?)? — (P2 — a2 =
= b* 4 2a%0% - a* — b* -} 2a2%0% — at = 42’07,
OTKy I1a
Xx=2ab, T. e. X eCTb lleJloe YUCJO.

CrlenoBaTebHO, Hambonee OOllee «B3aUMHO-IIPOCTOE» pelle-
HMe nudaropoBa ypaBHeHUs OyneT oOnpeneaaTbcs ¢opMyJaamu:

x = 2ab,
y=0—a,
z=>5b2} a2

a Bce 6e3 MCKIIOYEHMS pelleHHs, KAK IPOCThle, TaK U COCTaB-
Hble, — (HOpMYJIaMK:

X = 2abn,
y=©0*—a?n,
2= (b2 a?n.

31mech 1 — COBEPIIGHHO MPOU3BOJBLHOE HATYpa/lbHOE 4YHCIO,
a aun b—mo6be Leabie YUCaa, BBIGOD KOTOPHIX OrpaHUyeH
JUIIb CAENYIOWUME yCaoBusMu: 1) b Goabme @, 2) b u a—
B3aUMHO-MPOCTHe, 3) O M @ — PasAuuHOil YETHOCTH.

Mbl BUIMM, UTO «BbIOOD» moayuuics GoJabmuil, yem B Tex
clyuasx, KOTOpble Mbi 10 CUX mop paccmarpusaau, OHO u
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noHaTHo. TaM ONHO COOTHOLIEHHE CBS3BIBAJIO ABA HEM3BECTHBIX, a
snecb — Tpd. CBfi3b, OrpaHMyeHHe, ecTeCTBEHHO, CTanu cjabee.

PaccMoTpuM HEKOTOpHIE YKMCJOBHE pellieHHd mudaroposa ypas-
penns. Ecmm n=1 (peieHus «B3aMMHO-IIPOCTBIE»), TO MBI [10-
JyuuM CJeLyOUMH Pl pelieHui:

a=1 a=2 a=3
b x ¥ z b x oy z b x oy z
2 4 3 5 3|1 12 5 13 41 24 7 25
4 8 15 17 51 20 21 29 8| 48 55 73
6 12 35 37 7] 28 45 383 10| 60 91 109
8 16 63 65 91 36 77 85 14 | 84 187 205
10 20 99 101 11| 44 117 125 16| 96 267 285

Janee MOXHO HamucaTb TaGAMuKH masd ¢ =4, a=5 u T. 1.

Ymuoxas Jo6ylo CTPOKy (T. e. BCE YMCJa CTPOKH) KamnoH
u3 TablMueK HA TPOU3BOMBHOE HATYPAJbHOE YMUCJO, MBI MMOLYYUM
HOBble CepuM pellenuit. Hampumep, yMHOXas TPeTbIO CTPOKY
8TOPOH TAGAMUKH MNOC/JefOBaTeNbHO Ha 2, 3, 4, ..., noayuum
ClefyiOLIHe DPelleHHs:

ntx y =z

28 45 53
56 90 106
84 135 159
112 180 212
140 225 265

LA W

Hukakux MHBIX pelieHuld, KpOMe IOJYYEHHBIX STUM MyTéM U3
Hawux Tabju4eK, 3a1a4a UMETb HE MOXET.

[locie ypaBHenns X2 y?=22 ecTeCTBEHHO pacCMOTPETH
ypasHenuss X3 y3=23; x*+y*=2* u 1. 1. Maremaruku
XVI u navana XVII B. nbITaAuCh PelIUTb 3TH YPaBHEHHUs B LE/IBIX
yycaax, HO 0e3ycreLuHo,
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I, PEPMA






Tak o6croano neno no cepexunnt XVII B., xorma ¢panuys
depmd, paccMOTpeBIMM 3TO ypaBHeHWe B OOLiEeM BHAE, T. €.

B ¢opme
xn +yn = z2n,

rge n—Jo60oe Mejoe YMCIO, IPUIIE] K BHIBOXY, YTO IpH
Ja060M 1, GOMBIIEM JBYX, 3amaya HepaspelluMa B IIEJBIX YMC/IAX
(mpu n=1 e& pemur J/060# MECTUKIACCHUK, a pelleHue ed
npy n=2, T. e. pelleHde nudaropoBa ypaBHEHUs, MBI TOJbKO
4yTO pasobpan).

[Tbep Pepma (1601 — 1665 rr.), KpymHblft IOPUCT, BHIHBIH
OOLLEeCTBEHHBI! NeATeNb CBOER pOmMHEI — ropona Ty./ysel, — 3a-
HUMaJCAd MaTeMaTHKO# B uach gocyra. O »Ku3HM ero HM3BeCTHO
Mano, KHHUI OH He nevaran. OcTaBIIMecss Nocje Hero pYKOMMCH
OblIM M3NAHBHl €ro CHIHOM yxe nocle cMeptd otua. Pepmi co-
CTOSI1 B NEPENUCKE MOYTH CO BCEMU BBILAIOILUMUCS MaTeMaTHKaMU
TOM 2MOXM; TaKOH KPynHbI yu&Hbifi, kak ITackanpb, cuyuran ero
JIy4iiMM MaTeMaTMKOM cBoero Bpemenu. OnHoBpemenHo ¢ lekap-
Tom Pepmd 3aM0XKHUI OCHOBBl aHANMTHYECKON reOMEeTPUM, BMecCTe
¢ ITackanem — OCHOBHl TeOpHM BeposiTHOcTe#. Ho myumue ero
OTKPHITUS TIPUHALJNEXAT TEOPUU YHCel.

Ha noasx kuuru uodanra Pepma cienan clenywouliyio Ham-
nuch (Ha JaTuHCKOM s3bike): «Hu ky6 Ha nBa Ky6a, HU KBa-
IpaTo-KBajapaT W BOOOLIE HUKAaKas, KpPOME KBaipaTa, CTEleHb,
He MOXeT ObITb pasNoXKeHa Ha CyMMy [BYX TaKUX Ke; s Hamén
yIMBUTENbHOE J[0Ka3aTeabCTBO 3ToMy. OnHako mupuHa noueh
HE MO3BOJISET 34€Ch €ro OCYLUECTBUTb».

Ary teopemy depmd ocraBua HenokasaHHoO#. W He TOMBKO
a1y: depmd GOpMYJIMpOBA] MHOrO MHTEPECHBIX TEOpeM, HO IOKa-
3aTeNbCTBA MX HEe OCTaBWJI. YacTo OH yMBIILJIEHHO MOCHLIAN TeO-
peMbl CBOMM 3HAKOMbIM 0€3 [10Ka3aTeNbCTBA, TEM CAMBEIM IIpea-
Jarasi UM TpPYIHyl0 s8anady nns peweHus. COBpeMEHHHKM 4acTO
C HUMH He cnpaBasauch, HO B TeueHue XVIII u XIX BB. Bce
3T Teopembl OblIM JOkasaHnl. Bce, xpome nByx! OpnHa wu3
HUX — TOJbKO OnHAa M3 Bcero Goratoro Hacaenus depmi — oka-
3a/acb HeBepHOM *). ONMH pas U 3TOMY TI'EHHIO H3MEHWIO MaTe-
MaTHUeckoe YyTh&. A BTOpYlO0, Ty, KOTOpas OHlja HamucaHa Ha
nonsix kHuru JuodaHTa ¥ O KOTOPOH MBI Cefuac rOBOpHIIY,
IO CHUX NOp He YJaloCh HM 10KAa3aTh, HU OMNPOBEPrHYTh.

#) O meit Oyner CkasaHO Aanmblle, CM. CTp. 124,
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Jlyumipe wmarteMaTHKM JpoGOBanM Ha Helt CBOM CHJIBL. Diiiep
Ian [0KasaTelbCTBA TOrO, YTO ypaBHennms x3f-y3=23 u
x¢ -yt = 2z* HepaspewlmMbl B LeJBIX YUCJIAX, T. €. JOKaszanl
Teopemy depvd mias n=3 u n=24 %), Jlexxaunp u Ilupuxme
nokazanu eé nas n—=>5, Jlamd —ia n=7. B cepenuse npo-
woro Bexa KyMmMepy C NOMOLLBbIO TPYIHOR M TOHKOH TeOpHH
YAaJ0Ch [10KasaThb, 4To Teopema Pepma MOXkeT ObITL HeBepHA JIHLIb
I/l HEKOTOPHIX MCKJIOUUTENbHBIX 3HaueHu#t 7. Tak, Hanpu-
Mep, OH [0Kasal, YTO OHAa BepHa HJig Bcex r, MeHbux 100 *#).
Ho nmonnHoro noxasarenbcTsa €€ CHpaBeld/IUBOCTH OH BCE
e He nal.

Teopema 3Ta cama no cebe He MMeeT GOMBLIOTO MPHUHIMMH=
anbHOro 3HaueHus. Ho oHa mopoawia OrpOMHYIO JHTEPATYpPY,
IlpyBeJa K OTKDBITHIO HOBBIX TEOPUH M METOLOB pelieHHs 3anay
¥ BOOGIE ChHrpaja TaKyl0 pOMb B Pa3BUTHM MATEMATHKH, YTO
eli mpucBoMMM HauMeHoBaHMe Besnuko#h Teopemb depma.

*) JloxasaTenbCTBO TEOpeMbl IAf # =4 pxal, NG CyLecTBy, CaMm
depmd.

**) B macToslllee BpeMa OHAa JOKa3aHa Iias BCeX n, Membiuux 619
(1 nas pana G0JMbIIMX 3HAYEHMIT).



FJIABA VIIL

APUOMETHUKA, B KOTOPOH
«TPAXJIbl TPU —YETbIPE».

Bl yXe paccMmatpuBain (Ha ctp. 39) apudpMeruky,
B KoTOpo# 3 )X 3 = 10. DTO — cucremMa CUUC/ICHUs
npu ocHoBauu 9. PasymeeTcs, W B 3TOH U BO
BCAKOH JIpyroff CUCTeMe CUMCJeHWs TPH pasza Mo-
BTOPEHHOE 4YHC/IO TPU OyIeT paBHO HEBATH; HO
B IEBATHPUYHOHM CHCTEME CUMC/IEHUs CaMO YMCJIO
NeBsiTh, Oyoyud €NMHMLIEH BTOPOro paspsiia, BHINISOMT Tak: 10.
ITosTomy u mosayumnach napajoxca/bHas 3amuch.

Teneps Mbl coGupaemcs rOBOPUTBL He O citocobe 3amucu. Mol
MOKaXeM, UTO CYyLIeCTByeT TaKas TOYKA 3PEHHMs, BIIOJHE pasyM-
Hag ¥ B HEKOTOPBIX CJAyyasX [OJe3Has, fpud KOTOpOH TpH,
YMHOXKEHHOe Ha TpH, Ha&T veThipe. UTOGHI MOHATH BO3MOXHOCTB
TaKOKW TOYKM 3peHHsd, BepHEMCHA Ha BpeMsi K JIMHEHHBIM Heompe-
NeNEHHBIM  yPABHEHUSIM, KOTODHIE PacCMAaTPHBANUCh HAMU B Tmpe-
ABLOyLIER riaBe.

PaccmoTpum ypaBHeHue

ax+4by=c,

roe @, b, c— vensle yuciaa, NpUIEM @ U b — B3AUMHO-TIPOCTEHIE.
ITo cyuwecTBy, mnpu pelleHMM BaxkHO HalTH Toabko x. Torma y
omnpenenuTCs Cpasy:

ax—c¢
B .

ITpn 9TOM X HyXHO MCKaTb C TAKMM pacu&ToM, YTOGH BbIpa-
’keHHe, KOTOPOMYy paBeH ¥, OblI0 HeduM. Ho 910 BhIpaxeHue,
HaBepHOe, OyneT MeJbIM, €ClIM @X— ¢ pasienuTcs Ha & wunw,
MHAYe, €C/M @X NpY nNeneHuu Ha b nact ocratok c. (HeHcTBu-
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TelbHO, €CIM aX Npu JeJeHdd Ha O 1naéT OCTaTOK ¢, TO 3TO
3HAYUT, 4TO aX ==bm -}-¢; OTHAB OTCIOAA ¢, NOJY4UM bm, Oue-
BUJIHO, HeJslleecs Ha b.)

B asTo#i 3amaue HaxoMAeHHE Yy, KOrja X yxe HalineHo, He
MpeiCTaBAAeT HUKAKOR TPYyIHOCTH, M MBI MOXeM Y BooOlie He
paccMaTpuBaTh. A 3aauy — HAHTH X — MOXKHO HOCTA4BUTb TaK,
4TO B HeH y coBCeM He OyneT y4acTBoBaTh. [To cyluecTBy, 3mech
NOCTaBJeHa CJelylollas 3ajaya: HalTH Takoe X, 4TOOB NpOU3-
Be/leHHe aX TpH IeJeHHU Ha & naBalo OCTaTOK cC.

Jns Havana mpepnmosnoxuM, yTo @ = 1. 3TO, OYEBUIHO, NMpPO-
cTelnit cayualt, M OTNPABIATbCA HYXHO MMEHHO OT Hero. Torma
Hama sajaya NMpUMET BUA: HAHTH BCE YUCHA X, KOTOPHE
npy NeJeHUM Ha HaHHOE 4YuCJAO b 1alT OCTATOK C.
HecmoTpsa Ha Kaxyulywocs NMpOCTOTY, Takas [OCTaHOBKa BONpoca
OKa3ajach OYeHb MIOAOTBOPHOH. EE pasBun u npeBpaTus B cTpoi-
Hylo cuctemy [aycc (1777—1855 rr.), KOTOpOMy yZajoch Cre-
JATh HAa 3TOM IyTH MHOTO BAXXHBIX OTKDBLITHH.

Mrak, Hac MHTepeCylOT BCe yKC/a, AAIOLIMe NPU JeJeHHH Ha
HEKOTOpOE OIpene/]&HHOE YMCAO JTaHHBIH ocTaTok. Ecau, Hampu-
Mep, UMCJI0, Ha KOTOpPOE [MeNdT [ero HasnBalOT MO LY Jab *)],
paBHO 7, a TpebyeMblfi OCTATOK paBeH 2, TO MCKOMBIMU YHCIAMH
6ynyT:

2,9, 16, 23 u 1. I

OHuM 006pa3syloT HeOrpaHMYeHHO MPOLO/KAEMYI0 apU(PMETHUUECKYIO
NIpOrpeccuio, IMepBHl ujMeH KOTOpPO# paBeH 2, a pasHOCTb — 7.

Yucaa, pawouye NpY JeJIeHHM HA MOXYJb PaBHblE OCTATKH,
HAa3BIBAIOT PaBHOOCTATOYHBIMM WM CPAaBHUMBIMH [0 3TOMY
monymo. CaenosatenbHo, uucaa 2, 9, 16, 23 ¥ T. I. cpaBHUMBH
opyr ¢ gpyrom no moaymo 7. Touno Tax ke umcaa 1 u 27
cpaBHuMH no wmoxy/awo 13, uucao 103 cpasHuMo ¢ 3 mo mo-
nymo 10.

[ToussiTue cpaBHeHU s, BBenéHHoe ['ayccom, Hauwio Takoe
IIMPOKOe MPHMEHEHKe B MaTeMaTHKe, 4YTO JJs1 Hero MPULIIOCH
BBECTH CliellManbHOe 06o3Hauenue (ero mpuaymana ToT ke laycc).

*) Ci10BO «MOJyJb» MPOMCXOAHUT OT JdatuHCKOro modulus (MGxyioC),
YTO 3HAYUT «MEPKa»; YNOTPEGASIETCA OHO OGHIYHO B CMBICAE «JEIHTENb>.
TNocTosHHbIE, KOTODble BXOIAT B 3HAMEHATE. b PA3MHUUHBIX (PHUIUYECKHUX
¥ TeXHHYECKHX (QOpPMyI, 4acTo Ha3bIBAIOTCA MOMYJSAMM: HaPHMep, MOAYIL
YODPYrOCTH H T. 1.
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Ecin @ v b npu neneHum Ha m [alOT paBHble OCTAaTKM, T. €.
ecd @ CPaBHUMO C b MO MONYJIO #, TO MUIUYT

a="b (mod m);

YHTaeTCs 3TO TAK: «a@ CPaBHMUMO C O N0 Momymo m». 3HaK
CpaBHeHMs (==) HANOMUHAET 3HAK PABEHCTBA. JTO He ClydaiHo:
CBOMCTBA CpaBHEHHMH IOXOXH Ha CBOHCTBA PAaBEHCTB.

KpoMe cpaBHeHu#t, cOmepxaliMX W3BECTHHE, NaHHbIE 4YKCJa,
Hanpumep 2=05 (mod3), 1000=1 (mod 37) u 1. n., npuxo-
IUTCS PacCMaTpHMBATh CPABHEHHMs, COIepxallue HeusBecTHele. [Ipu
9TOM BO3MOXHBI TPHU CJydasi: JMOO CpaBHEHHE CpaBelJIMBO NPH
N106 B X LeMbIX 3HAYeHHAX BXONAUIMX B Hero GYyKB, JHOO OHO
CrpaBelIMBO TOJbKO NPH HEKOTODP B X, JMOO OHO He MOXET
ObITb CHpaBeNIMBEIM HHM NMPHM KaKHX 3HAYEHHAX BXONSALIUX
B Hero 6ykB. Hanpumep, cpaBHeHue ax = 2a¢ (mod @) cnpaBenauBo
npu MOGHX LeNHX X Y @ (ax ¥ 2¢ 06a NAalOT npy IeNeHNH Ha @
OCTaTOK, paBHBI/l Hy/MO; 3HAYUT, OHM CpaBHHUMGI). Hamporus,
cpasHenne 2x=3 (modd), cnpaBemiuBoe npu x=—4 (u60
2.4=28 naér mpu JOeJeHHH HA 5 OCTATOK 3), He BHINOJHSETCS
npu x=>5, noroMy 4to TOorza 2x paBHO 10; STO 4MCMO HENUTCS
Ha monayab S 6e3 ocraTka. Hakowen, cpaBHenue 2x =1 (mod 2)
He BBIOJHAETCS HU TMPH KAaKOM LeJOM Xx: JeBas 4acTb ero (2x)
IeJUTCS Ha MOIYyab, a npaBas — HeT.

Pemnth cpaBHeHHe, 3HAYUT — HANUTH BCe YNOBJIETBOPAIOLLME
€My 3HaueHUs HeM3BECTHBHIX (MMM IOKa3aThb ero HeBO3MOXHOCTB).
Camy 3HaueHMs HeM3BECTHHIX, YIOBJETBOPSIOLIME CPAaBHEHHIO, Ha-
3bIBAIOTCS €0 peIleHU I M H.

CpaBHeHHs, KaK UM YpaBHEHHs, MOI'yT OBITb TepBOH, BTODO#H
M T. 0. CTeNeHH, MOryT COIepxaTh ONHO, JBa M T. H. Heus-
BECTHBIX. BOT HECKOJBKO MNPUMEPOB CpaBHEHHii:

2x—3y=>5 (mod 21) (cpaBHeHHe mepBOH CTerneHN C ABYyMs
HEU3BECTHLIMM),

x2-45x—3==0 (mod 3) (xBanpaTHOE CpaBHEHHE C OIHMM He-
U3BECTHBIM).,

PaccmoTpum mpocTeiiine CBOHCTBA  CpaBHeHWR. BosbMéM
cpaBHenne @==0 (modm) W mnoupoGyeMm «repeBecTH» €ro Ha
NpUBBIYHBIA HaM S3BIK DPAaBEHCTB. ITO HETPYLHO crenaTh. Benb
cpaBHenne @=>5 (mod m) 0603HauaeT, 4TO @ — b NENUTCH HA m
6e3 oCTaTKa, T. €, YTO @ — b PaBHO NPOU3BENEHUIO /7 HA IPOU3-~
BOJbHOE Leaoe uuciao n. OO6paTHO: eciu a—b=mn, r]e
n— LieN0e uuc/o, TO MPU JIEJNEHWM ¢ HA /m W b HAa m moJydaTcs
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OIMHAKOBHIE OCTATEM. B caMoM Ielle, NOMYCTUM, 4TO npw Heje-
HUM Ha 71 4YUC]O @ HaET OCTATOK ry, 4 YMCIAO ) — OCTATOK .
DTO 3HAYMT, UTO HUMEIT MeCTO paBeHCTBa: &= pm | 7ry;
b=gqgm—|{-r,, rne p, q, r; U ry—vuncIa ILesle, a ry U Iy,
Kpome TOro, 05a MeHbuie m. Jlomyctum, 4t0 r; > r,. Bounras
BTOpOe PaBEHCTBO U3 [EPBOr0, MOMYYHM:

a—b=@p—qm—r—r,

nim
ri—ry=(a—b)—(p—g) m=mn—(p—qg)m=m(n—p-+q).
CrienoBaTe/bHO, PasHOCTb Iy—Fy €CTb YHCJIO, KpaTHoe m. ITa
PA3HOCTH MEHbLIE /7, IOTOMY 4TO M yMEHbIIAeMOE ¥ BHIYUTAEMOE —
NOJOXUTENEHBIE YHCIA, MeHbHIHE fi1; 3HAYMT, OHA MOXeT OBITD
paBHAa TOJMBKO HYMO, W 3HAUMT, ry =r,. HO paBHOOCTATOYHOCTDH
@ w b no Momy/I0 m 3amuchBaeTCs KaKk pas Tak: @ = b (mod m).

HMrak, paBeHcTBO @ —b=mn (wim a=>b - mn) u cpasHe-
Hue a=0b (modm) 0603HAYaIOT COBEPUIEHHO OAHO M TO IXKE.
Trxe HyXHO, MOXHO BMECTO PABEHCTBA (MUCATb CpABHEHWE, TIE
HY)>XHO — BMECTO CpaBHEHMsl PaBeHCTBO. TO W Apyroe BHIPAXKAIOT
OJHY MBIC/IB, TOJBKO, TAaK CKa3aTh, HAa Pa3HBIX SI3LIKAX.

IToxaxeM Temepb, 4YTO CPaBHEHHS MO OXHOMYy H TOMY e
MOIYJII0 MOXHO CKJAIblBAaTh, BEIYMTATb M NEPEMHOKATH (JIEBYIO
YacTh — C JIeBOH, MpaByl0 — ¢ rpaBoit). PaccMoTpuM nBa cpaBHe-
HuS:

a=0b (modm) u c=d (modm).

[TepBoe, KaK Mbl 3HAeM, DaBHOCH/BHO PAaBEHCTBY @ = mn,—} b,
a BTOpOE PABEHCTBY ¢ == MM, —d; CIOXHB (MMM BBIUTS) STH pa-
BeHCTBa, Mbl OyleM WUMeTh: @ £ ¢=m(n, + ny)+ & + d; nepe-
Bead Pe3yJbTAT HA SI3bIK CPaBHEHHH, MBI MOJy4HM:

@+ ¢=b + d (mod m).

A 970 KaK pas ¥ 3HAUUT, YTO CPABHEHHS MOXKHO MOUNEHHO CKJId-
IbIBaTh (M BBIYMTATD).

Ecnu pasenctsa @ = mn, -0 v ¢=mn,—-d mpl nepemno-
KUM, TO TMOJYYHM:

ac = m2n,ny—-mn,d - mnyb - bd =
= m(mn,ny 4 n,d -+ n,6) - bd.

O6o3sHauasg BblpaxeHue B CKOOKAaX, KOTOPOe, OUEBHIHO, sBIAETCH
LeMbIM YMC/IOM, ORHOH OyKBOM 7, MHl OyIeM HMeTb:

ac = mn -~ bd.,
9



310 3Hauut, 4T0 ac==bd (mod m), T.e. YTO CpPABHEHHS MO ON~-
HOMYy M TOMYy e MOLYJIO MOXHO TIepeMHOXaTb. Padymeercd,
CKJANBIBATh M IEPEMHOXATb MOXHO He TOJBKO I(Bd, HO M J06oe
uypca10 cpaBHenm#t. OTciona cefiuac e MOJMydaeTcs ClAeNCTBHE:
CpaBHeHMe, He COIepialllee HEM3BECTHHIX, MOXHO BO3BECTH B JIIO-
6yl0 CTereHb *).

Tak ke MpoCTO MOXHO 1MOKa3aTh, YTO K 06eUM 4YacTAM CpaBHE-
HHSl MOXHO TpHUOABUTb, OT OGEUX 4YacTe OTHATb ONHO M TO Ke
yucno W obe YacTH YMHOXHUTH Ha OZHO M TO ke uucao *). Ha-
npumep, u3 a=b (modm) ciaexyer a-}c=b-}c (modm).
JlelcTBUTENBHO, CJI0XUM CPaBHEHHs

a=0b (modm) u c=c (modm)
(mepBoe maHO, a BTOPOE — OYEBUIHO); MOJYUUM
a-tc=b-c (mod m),
4TO U Tpe6OBaIOCh NOKA3aTh.

Yka3aHHele CBOMCTBA CPaBHEHHH MO3BOJSIOT TMPOU3BOLUTb HAl
HUMHU TIOYTH BCe NMPeoGpasOBaHMs, KOTOpbie MBI MPOM3BOAMM HAl
ypaBHeHHAMH. B 4YacTHOCTH, MOXHO NEPeHOCHTb Y/eHbl C ORHOH
CTOPOHBl (MaM, Jyulle CKasaTb, M3 ONHOM YaCTH) CpaBHEHUA
B Ipyryio, H3MEeHHB, pasyMeeTCf, 3HAKH Ha oOpaTHHe. 3TO,
BMeCTe C FPUBEIEHHeM MOJOOHHIX YJIEHOB, MO3BOJSET MPUBOLUTH
BCE CPABHEHHMS K BUILY:

(Hexoropui#t MHOrowneH) =0 (mod m).
Hanpumep, cpaBHeHue

x2=1-—x (mod 4)
NPUBOLUTCS K BHUIY

x24x—1=0 (mod 4);

3x—y+5=y-410 (mod7)
— K CPaBHEHHIO

3x—2y—5=0 (mod 7)

CpaBHeHHe

U T. K. B uacTHOCTH, /M060€ CpaBHEHHE NEpBOH CTeneHd C On-
HHM HeM3BECTHEIM MOXHO MNPHUBECTH K BUIY

ax—+b=0 (mod m),

*) YMHOXeHHe Ha BbIPAXEHHE, CONEPMHALIEe HEM3BECTHOE, KaK H
B Cyyae OOLIKHOBEHHBIX YPABHEHWH, MOXET IIPHBECTH K MOCTOPOHHHM
Ppeluennam.
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roe @, b ¥ m — sanaHdble uensle uucaa (m, KpoMe TOTO, MOJO-
2KUTEJbHO).

Ho B HEKOTOpOM OTHOLIEHMM CPAaBHEHHS] BCE-TAKH «XYXKe»
paBencTB. COKpAlUATh UX HA OGILMHA MHOXHTENb MOXKHO He BCErza.
PaccMoTpuM STOT BOMpOC BHUMATeNbHee.

CpaBnenne 22 =12 (mod 5), HECOMHEHHO, CHPaBELJUBO:
22 u 12 npu nenenun Ha 5 pawoT ocrtatok 2. Ecam Mu pasne-
JauM ofe ero yacTM Ha 2, To moayuum 11=6 (mod 5); sro
TOXe cnpaBeanuBo: ¥ 11 u 6 npu neneHuu Ha & maioT B OC-
tatke 1. Kaxercs Bc€ OGnaronmonyuno. Bot, ozmHako, npyro#t
npumep: 14=10 (mod 4); me#tcTButeasHo, u 14 u 10 npu
IejleHun Ha 4 naoT B octatke 2. Ecam ke Mbl paspequm o6Ge
4acTH CpaBHeHMs Ha 2, To moJyuuM 7=05 (mod 4), uro He-
BepHO: Belb 7 IpH JeleHdd Ha 4 maéT ocTaTok 3, a 5 —enu-
HuLy. B uém xe neno?

B mepsom mnpumepe o6a ujeHa CpPABHEHUS B3aUMHO-MPOCTHI
¢ monyJjeM. Bo BTopoM e 06a ujleHa M MOLYJIb HMEIOT OGLIMH
MHOXMWTEJb, MMEHHO 2. DTO M TpUBENO BO BTOPOM MpHUMEpE
K He6Jaromnoayuduio *).

ChopmyaupyeM Hamu HabmoneHus B GdopMe TeopeM H [0«
KaueMm HUX.

Teopema mepBas. Ecaiu obe wactu cpaBHeHHs B3auMHO-
NPOCTHl C MOAyJeM M HMET OO6LIMH MHOXHTENb, TO CPaBHeHHe
MOXHO COKPAaTUTb Ha 3TOT MHOMMUTEJb.

[Tycts B cpaBHeHHH

ad=bd (mod m)

obe yacTu menasTcs Ha d, 4 MOAYJb He TOJNBKO HE INEJIHUTCH, HO
M B3aUMHO-TIPOCT C d, T. €. HEe HMMeeT HenuTened, obLWMX C 4
u He paBHbIXx 1. M3 naHHOro CpaBHEHHs C/Ienyer:

ad —bd=0 (mod m),

7. e. d(a—0>b) nomxHo pnenuThcs Ha m. Ho d, no ycaosuo,
B3auMHO-TIpocTO ¢ m. Cille10BaTeNbHO, @ — & NO/IKHO IEJUThCS
Ha m, T. €. HOMXXHO HMeTb MeCTO CpaBHeHMe @=0 (mod m),
4TO0 M TPe6GOBaNOCh NOKa3aTh. M 31eCh NPUXOIMTCH HCMOJB3O-
BaTb TeopeMy TpeThio raaBsl VI (na crp. 53).

Teopema BTopas. Ecam o6e uacTH CpaBHRHUS U MO-
IyJb HMEIT OOLIMH MHOXHTENb, TO CNPaBENJHMBO CpaBHEHHE,

*) Bompoc yMTaTemio: MOXET JH ONHA YacTb CPaBHEHMA ObITh B3a-
HMHO-NIPOCTOH C Mojaynem, a ppyras— HeT?
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KOTOpOe [0Jy4yaeTcssl MyTéM JejeHus OOeMX uacTe#t JaHHOrO
CpPaBHEHHsi M €ro MONYJs Ha 3TOT obwu#t MHOXHTeNb, (MHbIMU
CIOBaMHU, B 3TOM Clyuyae MOXHO COKpalarh 06e 4acT¥ CpaBHe-
HUSl, HO OJIHOBDEMEHHO M MOLYJb).

Bosbmé&M cpaBHeHue

ad =bd (mod md),

B KOTOpOM O00e YacTd M MomyJap penstcs Ha d. Ilepesomum
MbIC/Ib, BBIPAXEHHYI0 CPaBHEHHEM, Ha S3bIK PaBEHCTB:

ad = md - n-} bd.
CoxpalueHse 3TOrO paBeHCTBA Ha d NAET:
@ =mn--b;
a 3To, B MepeBoje Ha SI3HIK CPABHEHHH, 3HAYMT:
a=b (mob m),

4TO U TpebOBaJOCh IOKA3aTh.

JlokasaHHass TOJBKO 4TO TeopeMa OOBACHSET, MOueMy BTOPOH
npumep 14=10 (mod 4) mpuB&n1 Hac mnpM COKpaLIeHWH K a6-
cypay. OGe CTOpOHB 3TOrO CpaBHeHMs M ero Moxmyab (4) me-
JATCs Ha 2. 3HAYUT, HyXHO ObJIO He 3a0bITh COKPAaTUTh Ha 2
¥ MOIyJb, 4TO pmato 661 7==95 (mod 2), a 3T0, OYEBUIHO,
crnipaBemauBo (M 7 ¥ O mpu OeneHuM Ha 2 pmalT B octatke 1).

Ho ecaum, ¢ ToukM 3peHHss BO3MOXHOCTH COKpALLEHHUS,
CpaBHEHHs] «XyXe» PAaBeHCTB, TO y HHX eCTb M TaKue CBOHCTBA,
KOTOpble [O3BOJIIOT  HenaTh mpeoGpa3oBaHyisl, HEBBHIMOJIHUMBIE
B CJyyae paBeHCTB. BOT BaHeiilllee M3 9THUX CBOHCTB: K J0OOH
YaCTU CPaBHEHHsl MOXHO NMpUGABUTH, OT JIOGOH YACTH CpPaBHEHHUS
MOXHO OTHSTB J11060€ YHCI0, KPATHOE MOLYJIO.

He#icTBuTenpHo, mpu6aBUM K O6eMM YacCTIM CpPaBHEHHS

a="0b (mod m)
(un1 OTHUMEM OT HMX) OueBHMNHOe cpaBHeHne c¢cm =0 (mod m);
MBI TIOJIyU¥M:
a+ cm=b (mod m);
aHAJMIOTUYHO MOXHO OblIO Obl TMOJYYUTh:
a=b+ cm (mod m).

nOCMOTpHM, KaKyl [0Jb3y MOXHO H3BJIEUb U3 3TOro CBOHR~
CTBa.
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BospméM CpaBHeHUe
13x=16 (mod 7). §))

BriuTem M3 /1eBOH uyacTH 7x: 3TO — YUCJIO, KPATHOE MOLYJIO.
Mur moayuum:
6x=16 (mod 7).

Hanee, us npaBo# wacTu BbYTEM uMCAO 14, TOxe KpaTHOe
monymo. [Toayuum:
6x=2 (mod 7).

CoxpaTuB Ha 2 (MO#y/Jb He HeauTCs Ha 2), MBI MOJYYUM COBCEM

MPOCTOe CPaBHEHHE:
3x=1 (mod 7). @)

W3 cpasnenns (1) mbl monyumiau cpaBHenue (2), crpaBensu-
BOE MPHU TeX e 3HAaUeHUSIX HEU3BECTHOI'O X, MPH KOTOPSHIX ObLIO
cripaBeduBO ucxXoxHoe cpaBHeHue (1). Takue nBa cpaBHeHus
Ha3bIBAIOTCS 3KBUBANEHTHH MU, WIM PABHOCHAbHB MHU.
Ho cpaBnenne (2) mpouwe cpaBHenuss (1)—B 3TOM ero mpe-
MMy LLeCTBO.

Pa3bepém HeCKONLKO 3amay, NMPU DPeIlIEHUH KOTOPHIX CTaHeT
HarjasigHOM TOJIe3HOCTb CpaBHEHUH.

3amavya nepBas., Ha#iTu ocTaTOK OT IneneHUs yucjaa
156325—1 na 9.

s peineHusi 3TOH 3amauM He HYXHO IeJaTh yTOMHUTEJbHOE
YMHOXeHHe ¥ CKy4YHOe IeneHue. PaccyxnaeM Tak:

1530 penurcs Ha 9 (cymma ero uudp neaumtcs Ha 9); cie-
noBatensHo, 1532 pmaér npu neneHun Ha 9 OCTAaTOK 2; 3TO MBI
MOXKeM 3amucaTh B (OpMe CpaBHEHHS

1532 =2 (mod 9).

Mgt 3HaeM, 4YTO CpPABHEHHS MOXHO IIOY4/IEHHO MNEPEMHOXKATh,
B Y4CTHOCTH, 0b6e uacTu CpaBHEHHS MOXHO BO3BECTH B OIHYy H
Ty e CTeneHb. BosBeném HamucanHoe CpaBHEHHE B TNATyH0 CTeé-

neHb; MBI MOJNYYHM:
15326=32 (mod 9).

Bolutem u3 npaBofi wacT 27 (YMCIO, KPaTHOE MOLYJI):
15326=5 (mod 9).

Ecnu Temeps OT 06euX dYacTeli CpaBHEHHsl OTHATH MO E€NHUHUIIE,

TO MOJYYHTCS:
15328 — 1 =4 (mod 9);
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4 910 3Hauur, yro 15325—1 nmadr npu menenuu na 9 ocra-
Tok 4. Hama 3anaua pemena.
3anaua BTOpas HaiTu nociensue nse muppst uncia 9%°.
PaccmoTpum cHayana, KakoBHl MOC/JeNHHE ABe LUGPH Yy mep-
BHIX HeCATH CTeneHed neBsiTku. Halltw ux mnpocro:

91 = 9

92 — 81

9 =....29 Yxazadbl TOJBKO. HOCJAENHHE (-
9% = ....61 pu npoussenenuii, OcTanbHble HX HHD-
95 — ,,..49 pb Hac EHE HHTEPECYT, W TPaTUTDL
Q6 -— ... .4] BPeMs Ha HX BbIYNCIEHHE HET Hago0-
97 — ... .69 HOCTH.

98 = ....21

99 —,...89

910 — .01

[Tocnegnee umcao (910), oxanumBascy Ha 01, maér npu ne-
Jenvn Ha 100 B ocraTKe eNMHMIy, YTO Mbl Tenepb yMmeeMm 3a-

MHCaTh TaK:
910=1 (mod 100).

Ecan mb BO3BenéM 06Ge YacTM 3TOrO CpPaBHEHHs B MPOM3-
BOJIbHYIO LeJMyI0 CTereHb p, TO YBUIMM, YTO BCsKas CTeneHb
yucaa 910, 1. e. uucao 9102, Gymer cpaBHuMa ¢ 1 Mo Mo-
ayao 100.

Paccmorpum, nanee, mpoOU3BOJMBHYIO CTENeHb NEBATH 9¥. 0O6o-
3HAYUM YMCJIO JEeCATKOB B NV yepes p, YMCNO eNVHUI— Yepes g,
MHBIMH CJ0BaMH, monoxum N=10p—4¢q. Mbl TOIbXKO 4TO HO-
Kasaju, 4To

9107 =1 (mod 100).

YMHOXMB 06e uacTH 3TOro cpasHenus Ha 97, momyuum crepa:

glop . 9‘1 — 910p+q — QN

a cmpasa 9%, 1. e.
9% =97 (mod 100).

ITocnenHee pPaBEHCTBO TIOKA3HIBAET, YTO Jo6as cteneHb neBATH (N)
cpaBiuma no moxmyao 100 ¢ TakoH cCTemeHbi0 MNEBATH, MOKasa-
Tenb KOTOPOH (g) paBeH OCTaTKy OT jeJeHHs NePBOHA4ya/IbHO
JaHHOro Trokasarenss Ha 10, T. e. obe 3TH CTereHH HEBATH
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UMeT Te e IBe nocientHve uudps *). Taxum o6pasom, Haa

3ajava ymnpowaercs. [locrennue nse mnudps uucaa 99 06siza-

TeNbHO HO/MKHB OBITH Te ke, 4TO M y uucaa 9¢, rjpe @ — ocra-

TOK OT JeNeHusl <JIBYX3TaXHOro» rmokasatens 99 ma 10. Ho

OCTATOK OT IeheHus Jo6oro uucia Ha 10 paBeH nocienHeit

nudpe necaTHYHOH 3anmMcH 3Toro umcia. JIas uwucia 99 om pa-

BeH 9 (cM. TabaMuKy cCTeneHed NEBATKH, NaHHYIO BHIIE),
CiienoBaTe bHO,

99° =99 (mod 100),

1. e. 99° u 99 wumeor Te xe mocaenuue nBe mUDPH. CMOTPHM
CHOBA B TaGNMUKy TMEPBBHIX NECATH CTeMeHel NEeBATKH: BUIMM,

yto 99 oxaHumBaercd Ha 89. 3HAuwuT, H 99° okanumBaerca Ha 89.

[Tocsie BOmpoca 0 mpeo6pasOBaHMAX CpaBHEHMH M neHCTBUAX
Hal HAMHM OBLIO OBl eCTeCTBEHHO 3aHAThCS PelleHHeM CpaBHeHHH
nepBOl#l CTenmeHH C OJHUM HeusBeCTHHIM. HO MBI 3TOr0 nenaTh
He OyneM. 3aMeTHM TOJbKO, YTO pelileHHe J060r0 CpaBHeHHS
MOXeT OBITh CBEIEHO K PpelIeHHI0 HEeONpene/iEHHOrO ypaBHEHHs.
Bospmé&m, Hampumep, cpaBHeHHe

7x=3 (mod 9).

310 cpaBHeHHWe [MOKAa3bIBAeT, YTO PAaBHOCTb 7X—3 IEAHTCS
Ha 9, T. e. paBHa Tpou3BelneHHI0 9 HA HeKOTOpoe LeJoe
4UCIo y:

Tx—3 =9y nm 7x—9y=3.

[To/yunoCh HeornpelneNéHHOe YpaBHeHHe, KOTOPOE MH yMeeM
pewarth B LEJBIX YUCAaX (CM. MPeABIAyLIYIO rJaBy).

BsrisHeM Tenepb Ha CPaBHEHMs C COBEpLIEHHO HOBOH TOUYKH
3peHus. 3amanuM KaxkoH-HMOyZIb OMNpeneN&HHbIH MONyJ/b, HATPH-
mep m =25, TIpu nejeHHH MOGOro YNCAa HA & MOr'YT MOJYYUTHCA
cnenywowye ocratku: 0, 1, 2, 3 u 4. Bce HarypasbHele yucaa
MOXHO pas6uUTh Ha NATh KAaTeropu#t, B 3aBUCHMOCTH OT TOTO,
KaKof OCTATOK TOJyYaeTcs MpH JeNeHMH STHX uuceJ Ha 5.,
Ypcaa Kaxmnod KaTeropun 0o6pasyIOT HEOrpaHWYEHHO MPOROJIKae~
My1l0 apudMeTHueCKYy0 MPOrPecCUi0 C pasHOCTbIO, DaBHOH MO-

%) Ecam pnBa 4ucla CpPaBHHMbI, T. €. PABHOOCTATOYHHl 10 MOAYJIO
100, To 3TO 3HAYMUT, OYEBHIHO, YTO y OAHOrO M3 HUX B JECATHYHOH
3aldCU Te € MOCAeNBHe ABe LUMU(PH, YTO H y APYToOro.
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LyMo, T. €. B HalleM NMPUMepe — MATH. BOT 31U maATh nporpeccuti:
-1, 6, 11, 16, 21, 26, 31, ...
=2, 7,12, 17, 22, 27, 32, ...
-3, 8, 13, 18, 23, 28, 33, ...
-4, 9, 14, 19, 24, 29, 34, ...
-5, 10, 15, 20, 25, 30, 35, ...

SIcHO, YTO KaJIO€ YUC/IO HEeNpeMeHHO BOHAET B OLHY, U TOMbKO
B OIHy, M3 3Tux mnporpeccudf. Takue mporpeccuu Ha3bBaOT
KJAaccCaMH MO MOLYMIO NATb. AHAIOIMYHBIM MyTEM BCe Ha-
TypajibHblE 4YMCJA4 MOXHO pa3buTh Ha KJACCH M MO JI060MY
IpyroMy MORYJIO.

Bce uncaa, BXomsillMe B COCTaB HAMMCAHHBIX Bhbille MpPO-
rpeccut (T. e. Bce 6e3 MCKJIOUEHHs YUCJa HATypanbHOrO psifa),
Ha3bIBAIOTCS BHIUETAaMHU¥) MO MOLYMO O; KawIbll U3 HUX
MOXET CJYXUTb CBOOOIHHIM 4/JeHOM cpaBHeHus x =g (mod 5),
MMEIOILETO PelleHus,

Ecnu Obl MH B3I CpaBHEHHE BTODOH CTereHd, HanpuMep,

x2=a (mod 3),

T0 y6enuauch Obl, 4TO HEKOTOPBIE 4YUC]a, Hanpumep @ ==1,
ABJISIOTCA BHYETAMH, MOTOMYy 4TO cpaBHenue x2=1 (mod 3)
UMeeT pelleHus; Ipyrue uucjaa, Harpumep 2, He SBJSIOTCS Bb ie-
TaMU: MOXHO 10Ka3aTh, YTO cpaBHeHHe x2=2 (mod 3) coBcem
He uMmeeT peweHu#t. 'oBopsAT, 4ro 2 ecTh KBaZPAaTHUHHH
HeBHYET N0 Momyno 3. Jlas cpaBHeHMH mnepBOH CTeneHd
KaXJI0e HaTypajbHOE YHCJO eCTb BBIYET.

BoseMéM W3 Kawaoro kjacca, T. €. M3 KaXJOH Nporpeccuy,
HAaNMCaHHOH BHIIUE, MO OLHOMY 4YHC/Yy; HAampumep, BO3bMEM cile-
Lylolye yucaa:

U3 NepBOH mporpeccud . . . . . . . . 6,
» BTOpOH » e e e 2,
» TPeTbel » . R
» YyeTBEPTOH  » B U X
» IATOH » B (12

BasToie TakuM 00pa3oM uMC/Ida HA3LBAIOTCH MPEeNXCTaBUTeE-
AIMHU KJaAacCoOB MO MOAYyJAK 0O4Tb, a HX COBOKymN-
HOCTb — MOJHOH CUCTEMOH BHYETOB MO MOLYHAI D.

*) CII0OBO «BBIYET» NOMKHO HAMOMHHATL O TOM, YTO MpPH H3yYEHHH
LeJdblX uhcea Mbl CMOTPMM Ha JeldeHHWe, KaKk Ha IOBTOPHOE BLIYHTAHHE.
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[MosHast cucTeMa BBHIYETOB MO JaHHOMYy MoxyJio objanaer
MHOTMMH 3aMeuaTe/IbHBIMM CBOMCTBaMH. MBI paccMOTpUM OJHO
M3 HUX; 4TOOB OHO CTAJO HarjsgHee, CleliaeM ellE yrpoLieHue.
MMeHHO, BMeCTO B3ATBIX HAaylnady IpefCTaBUTeNed KJACCOB,
BO3bMEM B KaueCTBE TAKOBHIX HAaMMEHbII M€ [OJOXKUTEIbHLIE
BHIUETHI, COOTBETCTBYIOLIME Pa3MMyHEIM KJaaccam. B Haiem npu-
Mepe 310 OyayT umcaa: 1, 2, 3, 4, 5. 3ameHuM nocCiexHUH
BEHIUET, PaBHBIH MOIYJIO, CPaBHUMBIM C HHUM MO STOMY MOZLYJIO
uypcnom 0. ITonyunm crenyomyis cucTeMy uucen:

1, 2, 3, 4, 0.

Bynem Ham yuciaMM Tako# CHCTEMBI NPOU3BOIUTH CJOMEHHUE,
BHUMTAHHE M YMHOXEHHE 1O OOCLIYHBIM IPAaBU/IAM, HO KaMKIbI#
[IOJyYeHHBI!l DPe3y/bTaT 3aMEHATh HAMMEHBIIMM ITOJIOXUTENbHEIM
BoiueTOM TOro ke kJjaacca. Cioxus, Hanpumep, 3 W 4, MH 10-
JyunM 7; HauMeHbHIMH BbIYET KJAacca, MpeNCTaBUTENEM KOTOPOIO
cayxur 7, paBed 2. ITostomy namuumem: 3+ 4 = 2. UroGH 3Ta
3anuMch He CJMIIKOM pesana rjasa, OyleM YKaselBaTb MOLYJIb,
10 KOTOpOMY BCe 4YHcaa ObliM pa3buTH Ha KJacce. bynem
nucath: 344 =2 (mod5). TouHo Tak xe, HOMHOXUB 2 Ha 3,
nosy4uM 6; 9uci0 6 MPUHALIEKUT MEPBOMY KJIACCY MO MOXYJIO O;
OHO 10 3TOMY MOIYJIO CPaBHUMO ¢ enuHuued. IlosTomy Gynem
nucath: 2 X 3 =1 (modb). Yro6s BHYECTb YeTHpe U3 TpEX,
3aMeHMM TPOHKY O/amxaiiiupM GOJBIIMM MPELCTABUTENEM TOTO e
raacca — BocbMEpko#t. [Toayuum 8 — 4 = 4, win, no Moxymo 3,

3—4=4;

nposepsieM: ecni 3—4=4, 10 444 (cymMmMa pasHOCTH U BB~
YUTAEMOr0) NOJXKHA PaBHATHCA 3; M B caMoM nene, 4 - 4 pasHo 8,
T. €. YMCJIy, CPaBHUMOMY C 3 0O MOLYJIO 5.

flcHO, YTO mpuM TAaKOM corJalleHud, B pe3y/abTaTe [IeHCTBUi
Hajg dYUCIaMH CHCTEMBl HaUMEHbIUMX HEOTPUIATEJbHBIX BHIYETOB
O HEKOTOPOMY MOIyJIO, Mbl Bcerga OyIeMm MOJy4aTh uYucjaa
TOH e cucTeMel. BaxkHee npyroe: BCe CBOHCTBa meHcTBuit (cJjo-
HEeHMfl, BBIUMTAHHUS M YMHOXEHHSA) I[OJHOCTBIO COXPAHAOTCH.
CoxpaHsIOTCs MEePEMECTUTE/bHBIH H COUYeTaTeJNbHBIH 3aKOHHI CJIO-
XEeHHs W YMHOXEHHs, DACTPEeNeNUTe/NbHBIH 3aKOH YMHOMXeHHs
OTHOCHUTEJIbHO CJIOXEHHs, COXPaHAIOTCA BCe MpaBu/Ja NeHCTBUi
co ckobkamu. bonee TOro, OKaskBaeTCsl, yTO Ka)10e ypaBHEHHE
MepBOfl CTemeHH C ONHMM HEMSBECTHHIM KMeeT pelueHue, mpH-
HaJJexallee TOH e cucTeMe BHUETOB. [lonyuaeTcs cBoeoGpasHas
apudmeTvKa, OYeHb MOXOXKas Ha OOLIYHYIO, HO, BO-NEPBHIX, 6e3
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neficTBUA JeJeHus, a, BO-BTOPHIX, M 3TO IIaBHOe, He C GeCKO-
HEYHBIM MHOXECTBOM YKCes, & TOABKO C ... OAThiO!

MOXHO clenath CBOeOOpasHBe «CUETHI», HATVIAIHO HIIOCT-
pupyiowne 91y apudmeruky. BoipekeM M3 KapTOHa ABa KPYXKKa,
onuH noGojbiue, Apyro# nomeHbuie, Ha KaxmoM u3 HUX B Bep-
IIMHAX MPABUIBHOTO BMMCAHHOTO MATHUYTOJNBHUKA HAaMMLeM LUdpPH
1, 2, 3, 4, 0, HaMOXKUM MeHbIIMH KPY»KOK Ha OGOJbIMA TakK,
YyTOGB LEHTPH! MX COBMAJH, M CKPENUM KPYXKHU KHOIKOH (pHC. 5).

Puc. 5. Puc. 6.

Tenepp 14 CHOXeHHS ABYX YHCeJ MOCTyMaeM TaK: 3amMeuaeM Ha
6o/blIeM KDYyXKe C/JaraeMoe M CTaBMM [POTHB HEro HyJb MeHb-
wero kpyxka. Ha MeHbnieM Kpy)KKe MbICJI€HHO OTMeuaeM BTOpOE
cnaraemoe. ITpoTuB Hero Ha Goabluem Kpyxke u OyneT cymma.
Cnoxum, nanpumep, 2 u 4. I[IpoTuB NBOHKH GO/BLIErO KPYHKKa
cTaBuM Hyab Mmajnoro (puc. 6). UeTB&pke majoro KpyxkKa COOT-
BETCTBYeT enWHMNa G6oJbliero. 3HAYUT, MO MOLYJIO MATh,
2-4+4=1.

Yro6nl ymHOXHUTH 4 Ha 3, nmoctymaem Tak. CHayaja IIOCTaBUM
06a KpYXKAa B HCXOLHOe ro/MoxeHHe (T. e. YTOOBI OXHMHAKOBBIE
Ypcla CTOSIM APYr MPOTHB Apyra). 3aTeM [10BOpayMBaeM 3 pasa
(T. €. 4UCIO a3, paBHOE MHOXHTENO) MEHBIUMH KPYKOK Ha YToJ,

PABHEIH = OKDYXHOCTH (31eCh UNCIWTENb PaBeH MHOKUMOMY,

a 3HaMeHaTe/lb — MOMYJIO), M CMOTPHUM, NPOTHB KaKOro YHcCJja
60/bIIEr0 KPYXKA CTAaHET Hyab MeHblero (puc. 7). Bumum, uto
OH 1npUAETCA MPOTUB IBOMKH. 3HAYUT, B 3TOH apudmMeTHKe
43 =2.
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[Tonb3ysch ITUMH «CuéTaMu» (UM OOBLIYHBIMU CJIONKEHHEM U
YMHOXEHHEM C MOC/eNyIoUlel 3aMeHO pe3yJ/IbTaTOB HaUMEHbIINMH

Ao nosopoma 1 nogopom

Puc. 7.

COOTBETCTBYIOIMMH MM BBIYETAMHU MO MOLYJIO D), MOJYyYUM TaKue
TaOJUIbL CJOXEHHS] U YMHOXeHUs (10 MOmy/o 5):

Ta6auuma caoxeHus

0+0=0 14+0=1 240=2 340= 4--0=4
O+1=1 1+4+1=2 241=3 3+41= 4+4+1=0
04+2=2 1+42=3 242=4 342= 4+-2=1
04+-3=3 14+3=4 243=0 343= 44-3=2
0+4=4 14+4= 24-4=1 344=2 4-4+4=3
Ta6numa ymMHOXeHUH
O0X0=0 1X0=0 2X0=0 3X0= 4% 0=0
O0X1=0 1X1l=1 2X1=2 3X1l= 4 1=4
0X2=0 1X2=2 2X2=4 3X2=1 4X2=3
0X3=0 1X3=3 2X3=1 3X3=4 4X3=2
0X4=0 1X4=4 2X4=3 3X4=2 4X4=1

W3 srofl TabAMUB YMHOMEHHS MBI BUAUM, 4TO 3 X 3 =4; MH
HalJM Ty apudMeTHKy, KOTopas Oblia o6euiaHa B HadaJje IJaBhl.

B Hamux npumepax MB HMMeJAH €0 C CHUCTEMaMM YMCel,
B KOTOPBIX YCTAHOBJIEHBI TOJNBKO TPU NeHCTBUSA: CJOXKEHHE, BBI-
4YUTaHUE U yMHOXeHue. Takue UHC/AOBHIE CHCTEMBI HA3BIBAIOTCH
B MaTeMaTUKe «K OJ b1 aM u», COBOKYNHOCTh BCEX IIEJBIX YHUCEJ
(MONOXUTENBbHBIX M OTPULATENbHBIX, BKJOYAs HYJb) TOXe o6pa-
3yeT KOJIbIIO, HO 3TO KOJbIIO CONEPKUT GeCKOHEUHOE MHOXECTBO
aneMeHTOB. KOJBIIOM e SB/ISETCS COBOKYIHOCTh BCEX MHOIO-
YJIeHOB BCEBO3MOXHBIX CTEMeHel OTHOCUTENbHO eIUHCTBEHHON
GyKBH X C IEJBMH KO3(GhUIMEHTAMU: CyMMa, PasHOCTb U [pO-
M3BelIeHHe MHOI'OYJIEHOB IIONOGHOrO pona SBJSAIOTCS B CBOKO
ouepefib TAKUMHM MHOTOY/JEHaMM, JeleHHe 3Ke, HAaNpOTHB, MNpH-
BOMUT CILIOWIb Ja psaoM K anrebpawdeckum npo6sm. CoBoxyrm-
HOCTb HATypaJbHBIX UHCeN He fBASETCS KOJbLOM, MOTOMY YTO
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Pa3HOCTb JIBYX HATYPAJbHHIX UYMCEJ MOXET M He ObITh HATYpaib=
HBIM YHCIOM: Hanpumep, 5—~8 = —3, a «MHUHyC TpU» — YHUCIO
XOTSl W 1le0e, HO He HATypaJbHOE.

Kpome uMCIOBEIX CHCTEM C TpeMs AEHCTBUAMH, MOXHO pac-
CMAaTpPUBATb CHUCTEMbl, B KOTOPHIX BBIMOJIHAIOTCH BCE YETHIPE
nefcTBUA, NpUuéM pesysmbTATOM BCerja OyaeT 4YUC/IO TOH e
cuctembl. K TakuM cucTeMaM OTHOCHTCS COBOKYMHOCTH BCEX
palMOHAAbHLIX (T. €. M LeJbX M APOOHBIX) yuCel: UX CyMMa,
PasHOCTb, MPOUBBENEHME W YAaCTHOE OKAa3HIBAIOTCA TOXE pAIMO-
Ha/JbHBIME uMCIaMu. [TonoGHBIE YHCIOBBIE CHCTEMbl Ha3BIBAIOTCH
NOoNAMHU, HAM Tenamu. [OBOPAT, YTO BCe PALUOHANbHHIE
yucna obpasyloT mofe (Teno). Bce meficTBuTenbHBIE uMCIa, T. €.
palMOHa/MbHEIE W HPPAlMOHAJNbHBIE BMeECTe, TaKke O00pasyloT
nosie; moje 06pasyeT W COBOKYMHOCTb KOMIUIEKCHHX uuces. ITpu
U3YUeHUH MoJiedl, KaKk M B OObLIYHON apudMeTHxe, «CTpPOro BOC-
npelaeTcs» IeJIUTb Ha HyJlb.

Kpome xosem ¥ Tes, pacCMaTpuBalOT HHOIIA YUCIOBBIE CH-
CTEeMBbl, B KOTOPHIX OCYyLIECTBMMbl TOJLKO JBa OeHCTBHS: CJO-
JKeHHe U BBIUMTAHME. YMHOXEHWe M JeleHHe MOryT HaTh YMCJA,
He MpHUHaLJexalye K usydaeMoi cucreme. Takue CHCTEMBI
Ha3LIBAIOT TPy M MaMH.

[oBopss O KOJbLAX, Mbl YNOMSHYJIH BCKO/Mb3b O <KOJbIE
MHOTFOU/IEHOB», DTO BHIPAXEHHE KaXeTCs 6ecCMBICJAEHHBIM, TOTOMY
4TO MBI CKasaJqM cefiyac, 4YTO KOJ/LLOM Ha3bIBAIOT HEKOTOPYIO
COBOKYMHOCTb YMCEJ, @ MHOrOuY/eHH 4uc/aIaMu He sasiorcd. Ho
IeJO B TOM, U4TO K TPyMnmaM, KOJbLAM M TeJaM MOXHO MOXOHTH
lIgpe, paccMaTpuBas HE TOJbKO CHCTEMBl UY¥CesJ, HO M CHUCTEMBI
JIOOBIX BellleH, 3HAKOB, BEJWYMH, HANl KOTOPHIMH [POU3BOAATCH
Kakue-To IeHCcTBus. VisyuenmeM rpymm, Kosem M Tes Pas/MUHOH
OpUPOJB!, T. €, CHUCTEM C IBYMS, TPeMSl WM 4eThipbMsl HeficT-
BUSIMM, HE3aBUCHMO OT BelleH, M3 KOTOPHIX OHHM [OCTPOEHHI,
3aHMMaeTCsl Bhicwas anre6pa. ApudMeTHKa, HANMPOTHB, B MEPBYIO
ouepenb HHTEPECyeTCs CBOMCTBAMM caMUX uyucena. Jrta e€ uepTa
0COGEHHO SIPKO MPOSIBJSETCA B yYEHMM O MPOCTHIX YUCIAX, KOTO-
pBIMM MBI 3a#MEMCH B ClENYIOLINX TI/aBax.



FJTABA IX.
PA3JIEJIMTCA WA HET?

T TeJl W KOJeW, T. €. OT BOMNpPOCOB, MpHHAIJEKa-
KX cKopee aiaredpe, BEPHEMCS CHOBA K apudme-
THKe: 3afiMEMCAd NPH3HAKAMHU HEeJHMMOCTH.
[Mpusnaxu nenumoctu Ha 2, 3, 4, 5, 6, 8, 9, 10,
25 BceM W3BECTHH. 3aMETHUM TOJBKO, UYTO B pas-
JIMYHBIX CHUCTEMAX CUMCJEHHs MPU3HAKHU [eJUMOCTH
BBITJIAT MO-Pa3sHOMy. BoT, Hanpumep, Npu3HAK NEeJMMOCTH HA 1Ba:
«Ha JBa JeNTCA BCEe 4YWCJA, MOCNENHSs NUdpa KOTOPHIX 4ETHA».
IIpennonoxuM, 49TO MBI [OJb3YeMCsl TPOMYHOM CHCTEMOH CUH-
CleHus; B He#H 4uC/I0 «aecaTb» 3armuchiBaeTcd Tak: 101, T. e.
OKaHYMBAeTCA Heu&THOH UHPON — eNUHUIEH; TeM He MeHee U
B TPOMYHOM, M B JIOCOW Apyroif CHUCTeMEe CYUCIEHHS YUCIO «Ie-
CATb» OYHET NeNUThCA HAa 2, MOTOMY YTO AEJMMOCTb Ha IIBa eCTb
BHyTpeHHee CBOWCTBO YMC/IA HeCATb, COBEPLIEHHO HE 3aBUCSLIEE
OT TOro, KaKk 3TO uMCJO 3anuchiBaTh. CJeN0BAaTENbHO, MPU3HAK
IeJUMOCTH, HMeKllnid MecTo B NECATUYHOM cHucTeme, B Npyron
CUCTEME CUHMCJEHHS MOXET OKa3aThCs HeBepHhIM. EcTh, pasymeercs,
W TaKWe TpenJoXeHHs O HEJMMOCTH, KOTOPblE CHpPAaBENIMBHI
B moOOOH cucTeme cyucC/ieHusi, XOTS Obl, HanpuMep, TaKas Teo-
pema: «PasnocTe Mexny Ky60M J1060r0 HEYETHOrO 4KC/IA ¥ CAMUM
YUCJIOM IENUTCd Ha IUeCTb»; HMM MH 3aiiMEMCA B CjenyouleH
riase.

OcTaHOBHMCA CHA4yaJa Ha XOPOLIO 3HAKOMHIX Bellax: pac-
CMOTpMM MpH3HAK neaumoctd Ha 9. OH moMOXeT HaM Jyulue
MOHATb T€ METOAB, KOTOPHIMM MOJb3YIOTCA NPH BHIBOJE BCEBO3-
MOXHBIX HHBIX [PHU3HAKOB NEJIMMOCTH.

[TpusHak meJumMocTH Ha 9 OCHOBHIBAETCH HA TOM, YTO BCsIKOe
4UCJ0, HUMEKllee B HAlled CHCTEME CYUCAEHUA BUA €TUHUILBI
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¢ Hynsvu (BCAKas CTereHb IecsTH), Na&T Tpu JeleHud Ha 9
ocratox 1. leficTBUTeNBHO,
100...00=10"=099...9+1.

e e ———

n HyJeH n IeBATOK

ITepBoe ciaraemoe, COCTABJEHHOE CIJIOWbL U3 NEBSITOK, OYEBMIHO,
neautcd Ha 9. ITostomy B ocratke oT menenus 107 Ha 9 Gynmer
0053aTeNbHO ENMHUIIA.

Paccmorpum, nanee, Kakoe-HUOYIb TPOM3BOJBHOE YHCIIO,
naupumep, 4351. Kaxmas Teicsua maét mpu meseHud Ha 9 ocra-
TOK emuHUIy. 3HAuMT, YeTHpe THICAYM HafgyT ocratok 4. Touwo
TaK JKe TpPU COTHM MpM JejneHud Ha 9 mamyr ocraTtoxk 3, mnaTh
necaTkoB—25, na ewé ocraHercs 1 (Y4MCIO eNMHUIL B JaHHOM
yucae). CrenoBarensHO,

4351 = (uucno, nensweecs Ha 9)4-43 454 1.

Ecan 6w «xBoc™» 44+ 3-4-5-4-1, npencrasiasomufi co6oi
«CYMMy UIM(p» H4HHOTO 4WC/Ia, AEIWICs Ha 9, TO M BCE 4UC/IO
pasneaunock 6ul Ha 9. OTciofa BBIBOA: €C/AM «CyMMa Lubp» NaH-
HOT'O uMC/la JeJuTcs Ha 9, TO M CaMO YUCJO pasieNuTCd.

CnoBa «CyMma HUGpP» MBI B34IM B KaBBIYKH, MOTOMY 4YTO,
CTpOro roBoOpf, CKJanbiBaTh LM(PH He/lb3d: Belb UMPpa — 3TO
3HAYOK, C TMOMOIIBI0 KOTOPOro 3amuchiBaeTcs uucao. Ckianwi-
BAIOTCSl, pasyMeeTrcs, uucna, uaobparkaemble OTHEJNbHBIMU LUdpamu
NIaHHOrO MHOrO3HaYHOrO UKCJAA; HO M KPAaTKOCTU YCJOBHIMCh
TOBODUTb «CyMMa LHUPD».

[ToBTOpUM TO Xe paccyIeHUe, MOJb3yACh NOHATHEM CpaBHe-
Hua. 10 npu nmenenun Ha 9 maér B ocrarke 1, T1.e. 10 m 1
CpaBHUMB 1O MOAyaw 9:

10=1 (mod 9).
Bossonum o6e 4acTu CpaBHEHHS B MPOUSBOJBHYIO CTEMEHb 771}
MOJyYHM:
10m = 1" (mod 9).
YMHOXHMB 00e 9acTM 3TOro CpaBHEHHs Ha Jo6Goe 4uciIo IV,
HONY4HM :
N-10m= N (mod 9).

[TonyyeHHbI# DPe3ynbTaT MOXHO CHOPMynMpPOBATh TAK: MPOU3Ee-
IeHue Ji060ro umcna N Ha CTeneHb jgecsiTH MAET NPU NEJEHUH
Ha 9 TOT e OCTATOK, 4YTO M caMo uucjao V.
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PaccmoTpum Temeph uMClO, COCTaBJaeHHOe u3 uudp a, b,...
w.., kR, I, T. e. uncno
ab ... ki

3TO0 — He MpoM3BeleHHEe uucen @, b ¥ T. A., 4 YUCIO, COmEp-
Kallee / eImMHMIL, B JECATKOB ¥ T. I. Ero MOXHO 3amucatb M

TaK:
a-10m4b.10n=1f ... k- 101

Hanmuwewm cron6uxom psan cpaBHeHu#, CHpaBelMBHIX Ha OCHO-
BaHHM TOMbKO YTO CKa3aHHOrO:

a-10n =a
b-10n-1=p
: ¢ (mod 9).
k-10 =k
l =/

CnoxuM MOYIeHHO 35TH cpaBHeHus. C/ieBa MBI HOMY4UM
a-10n4-b6-10"""+4 ... 4-k- 10}/,

T. €. JAHHOE HaM 4YHUCI0, a crpaBa — cymmy ero uudp. Ciemo-
BaTeJbHO, /M060€ YMCIO W CymMMa ero IHudp CpaBHUMEL MO MO-
nymo 9, T. e. mu60 OOHOBPeMeHHO nensrcs Ha 9, Ju6O Her.

[IpysHak neMMMOCTH Ha 9 HCMOAb3YeTCsl B  CJELYIOLEM
noyuurenpHom ¢okyce. Ilpemnoxure TOBapHllly HamucaTh He3a-
METHO IJIsi Bac Ji000e TpPEX- WIM YeTHIPEX3HAUHOE YUCJIO, CO-
crosilllee M3 pa3nMyHH X nudp. IlycTe on nepectaBut nudpsl
B K4KOM XOYeT MHOM MOpsaKe; TOTHA OH MOJYYUT HOBOE YUCIIO.
MeHbluee U3 STMX [OBYX YHCEN MYCTh OH BBIYTET U3 GOJbLIErO.
Tenepb MpPeINOXUTe €My 3aYePKHYTb OIHY HUGDDY MOMyueHHOH
pasHOCTM ¥ H43BaTh BaM CYMMY HE3a4EDKHYTHIX nubp. Bhl
cefluac e CMOX€Te Ha3BaTh 3aYEPKHYTYIO LubDY.

B caMOM fese: M IepBOHAYaNbHOE, M «IEePeBEPHYTOE» YMCJIA
UMET OOHy M TY e CyMMy LM(pP; MHHIMM CIOBaMH, OHH MpH
IeneHUM Ha 9 [a0T ONMHAKOBble OCTaTKH, H, C/eJ0BATEJBHO,
UxX pasHoCTh Jeautcs Ha 9. Ho ecnm ara pasHocth nemurcs
Ha 9, TO 3HauuT, Ha 9 B CBOW0 Oyepenb MHEAUTCA €€ Cymma
mudp. Bam ckasana cymma Bcex mudp, 3a UCKJIOYEHHEM OIHOH.
CrenoBaTenbHO, 3a4pkHyTas nudpa IOMKHA LOMOJHATH HA3BaH-
HYIO BalIMM TOBApHUIIEM CyMMy 10 OJMkaliliero KpaTHOrO IeBSTH.
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Ecau, nanpumep, 6nulo Hamucano uwucao 2365, a nocne mepe-
CTaHOBKM MNOJAyuunoch 3652, To ux pasHocts Oymer 1287; pas-
HOCTb 3T4, a B3HAYWT, U cymma e& nudpp 1-+2-4-8-4-7=18
neastca Ha 9. Ecnu 3auépknyra undpa 2, To ocraHyTcs nHQpH,
napouwne B cymme 1-4-8-4-7=16. YcamwaB or TOBapHla,
YTO MOJNYYMIOoCh 16, BB NOMOJHSETE 3TO 4MCIO nO OJaMxkatiimiero
60abmiero, kpatHoro 9, T. e. 10 18 (M3 kpaTHux feBatu:l - 9 =09;
2.9=18; 3:9=27 u 1. 1.; 6mmxaduM, 66JbIKUM MECTHAL~
nati 6yner 18). Ilonyuure, oueBunHo, 18 — 16 =2, T. e. KaK
pa3 3auépkHyTyn uudpy. Ecmu cymma HesauSpkHYTHX LHDD
caMa OKaXeTCs KPAaTHOR [eBATH, TO, OYEBUIHO, W 3aYépKHyTas
nubpa nomkHa OHITh KPAaTHOHM [EBATH, T. €, PaBHATbCS WM 9,
win 0. B stom ciayuae Bam Tak M MPUAETCS CKa3aTh: «3auépK-
HyTO JUOO [eBATb, JUOO HYJb».

3aiimémcs Termepb MpPU3HaKoOM nenumocTu Ha 11, OH
OCHOBaH Ha TexX Xe COOOpa)KeHHSX, YTO U MPUSHAK HeNUMOCTH
Ha 9. Kak 10; 100; 1000 u 1. n. (T. e. emuHMIA C JO6BIM
YUC/IOM HyJe#) npH HenmeHMM Ha 9 HAIOT B OCTaTKe eNMHHUILY,
ToyHo Tak ke 100; 10000; 1000000 (BooOGlie — enununa,
C YETHH M 4YUCJOM HyJe#) mpu geneHuu Ha 11 maioT B ocTaTke
exununy *), MHeMu cioBamy,

100" =1 (mod 11).

PaccvoTpum Tenepb Kakoe-HHOyIb 4MC/I0, Hampumep, 57 385.
Pa3o6bém ero Ha rpaHu no nBe Ludpe B Kaxno# crpasa
HaneBO, KaK STO JNeNaeTcs NPU H3BJEYEeHWM KBaAPATHOrO KOPHs.
IMpu stom B KpalHe# neBOH rpaHdM MOXET MOJYUYMTBCS M OJHA
mudpa (4TO KAk pa3 uMeeT MeCTO B Haiem npumepe: 5°73’85).
Yré npencrasaser co6oit nmepBas rpaHb? — [IaTh HECATKOB THICAY
(62X10000). Kaxmeii# mecsiTok ThICAY macT NMpu mejeHHH Ha 11
OCTaTOK 1, B3HAYNT, NATh NECATKOB THICSY NANYT NPH JeENEeHHH
Ha 11 ocratox 5. Cnenywowas rpavp (73) npencraBiaseT CoGoH
73 cornuu, Kaxnas coTHs mact npu meneHum Ha 11 ocraTtox 1,
3Hayut, 73 coTHM nanmyT B octatke 73. Ocraérca ewd KpaiHas
npaBas rpab: 85. 3HauuT, Haille YHCIO PABHO

57 385 = (uucno, mensuieecs Ha 11)—-5-4- 73 - 85,

T. e, uMcly, neasumemycs Ha 11-4-«cymma rpameft», Otciona
MOJyYaeTcs Clelywoliee MPaBUio:

*) [lpemnaraem uymrarenio AOKasalb 3To,
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Ecau cymma rpane#t nmeswrcs Ha 11, 70 u Bc& umcno pas-
henutcs Ha 11.

B nawem npumepe cymMma rpaxefi pasHa 573 -85 = 163.
ITomyuennslit pesynbTaT He neautcs Ha 11; 3Hauut, u 57 385
He pasgeautcs Ha 11. Ecam npu cnoxeHuH rpaHe#t MOJIyyuTCs
60/bILIOE YHCAO, TO €ro B CBOW oOyepelb MOXHO pasOUTh Ha
TpaHM M MCHHITATh MX CYMMY; B HalleMm mpumepe umeem: 163 =1'63.
Cknanbisaem rpabu; 1-}-63 =64 — ne npeautcqa Ha 11; 3Haumr,
¥ HCXOIHOE UKCIO He genutcd Ha 11.

Emé npumep:

563 035 menurca Ha 11. IeficTBuTenbHO, pasbueHne Ha IDaHH
naér 56’30’35 (snmecb nepsasi rpaHb COCTOMT M3 ABYX LHGD).
CknanpiBaem rpanu 56 - 30 - 35 == 121. Cymma rpaHne#t nenurcs
Ha 11; suauur, u 563 035 neaurca na 11.

He cneayer nymaTth, 4TO HAS KaMIOrO YHUCHA CYLIECTBYET
€IMHCTBEHHBA MNpPHU3HAK HenmuMOocTH. BOT el mnpusHak nemu-
mocti Ha 11. CnoxuMm OTIeNbHO BCe LMGPH MAHHOTO YWCIA,
CTOsiliYe Ha YETHBIX MeCTaX, M BCe UUMPH, CTOsALME HA HEUYET-
HbIX, ¥ U3 OO0JblIEro UTora BulYTeM MeHbWMH *), Ecnu pasHocTh
peaurcss Ha 11 (uam paBHa Hymw0; Hydb IeauTCd Ha mo6oe
YKC/I0), TO M LaHHOE YUCIO pasmenutcss Ha 11,

Paccmorpum npuwmep. Ilycte mano uucnmo 8230541, Ha
HeuETHBIX MeCTax (CuMTas CIpaBa) CTOST Luppui: 1 (Ha mepsom
mecte), 5 (Ha TpeTbeM), 3 (Ha nsTom), 8 (Ha cCenbMOM); CKjaa-
npiBasa 3TH WUdps!, moayuum 1454348 =17. Ha uérnbx
MecTax CTOAT UMPpH: 4 (Ha Bropom), 0 (Ha uerBéproMm), 2 (Ha
1IecToM); MX cymma pasHa 4 - 042 =6. Pasnocts 17 —6=11
nenurcs Ha 11. 3uaumr, u uucio 8230541 pasnenutcs.

[TycTe uuTaTenb momymaer caM, KaK IOKas3aTb STOT IPUBHAK
nenuMocTy. Paccyxuienue 6yneT 0CO6eHHO HPOCTO, €CMH HCMONb=
30BaTh [IOHATHE CPABHEHHS.

PaccMoTpuM 3agady, CBf3aHHY0 C JIPUSHAKAMH NEJTHMOCTH
Ha OJMHHALLATD.

3amaua. Hanucate HauMeHbllee nedsuieecs Ha 11 imectu-
3HAYHOE YMCJIO, MepBas uudpa KOTOporo 7 ¥ Bce UUGPH pas-
JINYHBI.

*) TIOHATHO, YTO B 3TOM Cilydae 6e3pasiHyHO, CYMTATh JH LHQPHI
CrpaBa HajJeBO WM Cl€Ba HAanpaBoO: €CIM YMCIO LUK(P B YMCie HEYETHOE,
To KaxJas uudpa OyIeT ONMHAKOBOH YETHOCTH M ClieBa W CIPaBa, a
eciu uucao uudp uéTHOe, TO MpU CU€Te CieBa M CHpaBa YETHOCTb LHDD
H3MEHHTCH, HO CyMMa YETHbIX UMD OCTAHETCS PAaBHOH MIM HE PaBHOH
CymMMe HeuyETHBIX LHPP.
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MMumem Beien 3a cem&pkodt ueThipe UMPHI, HawWHAS ¢ HyJd,
B nopsinke MX pocra: 70 123. $flcHo, 4TO TakuM 0OpPa3oM Ml
MOJy4uM HauWMeHbllee 4YUCJIO HyxHoro Ham Buna. Ocraércs
[pUnucaTh mociaenHiow uudpy Tak, 4TO6bH BCE YMCIO pasje-
Jaunoce Ha 11.

Cymma nudp, CTOSIUMX HAa HEUYETHHIX MeCcTaxX (cyuTas C/eBa),
pasHa 7+14-3 = 11; cymma nucp, CTOALMX HAa YETHBIX MECTAX,
paBHa 2. YT0o6Gbl pa3HOCTb CYMM HUdpP, CTOAIIMX HA UYETHHX U
Hey8THBIX MecTax, Jeaunacb Ha 11 wiM paBHANach HyJo, MO-
cnefHss uudpa nomxHa Ouite neBsitkoM (7T+1-43=
= 0-}2-}9). 3naunr, uckomoe yuciao— 701 239.

CoBepiIeHHO aHa/lOTHYeH MpU3HaK pedauMocTH Ha 37.
Yucao 1000 n Bce ero cremeHu (T. e. 4ucjaa, u300pa)kaemble
eIMHUIEH C YHCIOM HyJeH, KpPaTHBIM TpPEM) XAIOT MHpPU JeJNeHUH
Ha 37 ocrarok, paBHbiit 1. etictBurensHo, 999 nemurca ua 37
(nonyyaercst 27). 3Hauur,

1000=1 (mod 37) u 1000% = 103" = 1 (mod 37).

Ecmu npu ucneiTaHuu genmMocTd Ha 11 MB pa36buBaiu 4uC/I0
Ha rpaHu no nBe HMQPH B KaXIOH, TO NPH UCMHITAHUM HeJH-
MOCTH Ha 37 NPUXOIMTCA IEJHTb €r0 Ha rpaHH no Tpu LUPHI
B KaxIo#, Toxe cmpaBa Ha/leBo. IIpu 3ToM B KpaiiHefi JeBoH
rpaHM MOTYT MOJY4YMTbCS ONHA, ABe WM Tpu 1ubpe. Ecau
cymMma rpaHefl neautcs Ha 37, TO M BCE UYMCJAO pasnenuTCd.
Haopumep, 25012 pmenutcs na 37: pasbuBas Ha rpaHd, MOJydYHUM
25°012; cymma rpaHe#t paBHa 25 -} 12 = 37.

[Tepexonum K MpU3HAaKaM gJeJuMOCTH HAa 7 uHa 13.
Ounu ocHOBaHbl Ha ToMm, yto 1001 memurca wa 7 m 13; Kcraru,
1001 nemurcs ¥ Ha 11, Tak YTO MBI, MHUMOXOJZOM, [OJYYUM
TpeTHU#H MpPU3HAK pneduMocTu Ha 1.

PaccvoTpum Kakoe-HUOYZIb uucaO, Hanpumep 357 285. Iro
yucio comepxut 357 Thicsdy u 285 npocteix enuuui., Ero
MoxHO 3anmcath Tak: 357 000} 285. IIpubaBum ¥ OTHHMEM
OT Hallero 4Yucja YUCJIO ero THCHY, T. €. 357; OT ITOrO HUUEro
He WBMEHMTCS; cliejlaeM Lajiee NPOCThie NMPeo6GpasOBaHUA:

357 285 = 357 000 - 285 - 357 — 357 =
=357 (1000 4- 1) -} 285 — 357 = 357 - 1001 — (357 — 285).

ITepBoe cnaraemoe, oueBuaHO, neautca Ha 1001; 3uauwr,
Cynp6a Halero 4YMUCaa 3aBUCHT OT BhIPAXEHHS B CKOOKAX; HO
B CKOOKaX CTOMT PasHOCTb MeXjAy UHUCAOM ThICAY JAHHOTO 4uc/a
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M YHCJOM ero mpocThiX enuHul *), Ecanm sra pasHocTh nenutcs
Ha 7, 11 wam 13, TO ¥ caMO YHMCIO pasfenuTCs. 3ameTHM, 4TO
YUCJO THICSY MOMET OKasaTbCs MeHblle YKMCJIA MPOCTHIX eXHHHI;
TOrma, pasymeercs, U3 GO/bliero BHUMTAEM MeHbILeE,

Paccmorpum uucino 208 824525, B uém 208 824 TwICAYM
U 525 NpoCTHX eXWHUI,. DBbluuTaemM M3 uucla THCSY YUCHAO
equnun: 208 824 — 525 = 208 299. HyxHo ysHaTb, HenuTCS JH
Ha 7, 11 wau 13 310 umcno. IToBropsem Ham gpuém. Temepb
uypcao exuuun (299) 6onbume uucia Toicsy (208). Brruurtaem us
66abiwero Menbinee: 299 — 208 = 91. IlonyuenHoe uuciao (91)
nenurcsa Ha 7 v Ha 13, HO He neaurcsaHa 11, Suaunur, u 208 824 525
Ieautcss Ha 7 v Ha 13, HO He neautca HA 11,

Co cpoictBamu uucia 1001 cBs3aH J0GONBITHEIM apudme-
Tudecku#t ¢oxyc. Ilpennoxure KoMy-HUGYIb HAnuCaTh Kakoe
YyrooHO TPEX3HAYHOE YMCJIO TAK, 4TOOH BH HE BUIEJH, KaKOe.
[pennoxure, nanee, MPUMMCATh K 3TOMY YMCIy CIpaBa TaKoe e
upcno (ecau, Hanpumep, Obo 3agymaHo 167, To noayuuTcs
167 167). Ilpensnoxure pasnenuTb pe3y/abraT Ha 7. Bcé& 6aaro-
MOJIyYHO PAa3[eNUTCH, XOTS, Kasaloch OB, B3iTOe HAayran YHCIO
BOBCe He 00513aHO NeJUTbCA Ha 7. Peayabrar mnpennoxure pas-
nenuth Ha 11; cHoBa Bc& OJarononyyHo paspenutcs! Hakowen,
MOCJAeTHUI pe3yJ/JbTaT npeloxure pasgeautb Ha 13. enenue
npoinéT 6e3 OCTaTKa, W B Pe3ynabTaTe IOJNyUUTCS NEePBOHAYAMBHO
3a1yMaHHOE YUCIJIO.

Cexper dokyca oueHp mnpocT. [IpunucaB crnpaBa OT 3any-
MaHHOTO 4KCJa €ro CaMoro, Mhl TeM CaMbiM YMHOXaeM ero
Ha 1001 (ecnu, Hanpumep, samymaHo uucao 167, To Oynem
uMetb 167 167 =167 000+ 167 =167 (1000 + 1)== 167 . 1001).
Ho 1001 =7 - 11 - 13. 3nauur, pasneaus 167 167 mnocnenosa-
TeabHo Ha 7, 11 m 13, mu pasngenum ero Ha 1001. CnepBa Mul
YMHOXHJIN 3afyMmanHoe uuciao Ha 1001, a norom pasjgenuin.
IToHsATHO, YTO BCe JeseHus Mpomau 6JaromnojaydHo, W B HTOre
MOJNYYUIOCh CaMO 3aIyMaHHOe YUCJIO.

Mgbl roBOpWJIM y)Xe, YTO B pasHHIX CHCTEMax CUMCJeHHs
NpPU3HAKN JEJHMOCTH HAa ONHO M TO K€ YMCJIO— PasiuyHbL.
Tak, Hanpumep, B CHCTEMe CYMC/JEHMS C OCHOBAaHMEM 3 YMCJO,
OKaHuMBalOLueecs: Hed&THOH LUPOH, MOXeT JenuTbCs Ha 2.
YcTaHoBUM MPU3HAK NENMMOCTM Ha 2 B TPOWYHOM CHUCTeMe CYH-
cnennd. Yucao 3 npu nenedun Ha 2 pmaét ocratok 1. To xe

*) LIMeloTcAd B BHLY He paspalibl, a Kaacchl TRICAY M IHPOCTHIX
€JIMHHUL.
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MOXHO CKa3aThb O moGO# cTemeHu TpEX, NOTOMY YTO BCAKAs
creneHb TPEX, He cONepXKAa MHOXMTE/NEM IBOHKY, NPHU NeNeHHH
Ha 2 naér B ocTaTke efuHuIly. I[TOBTOPUB Te ke paccy:ieHus,
KOTOPBLIMH MBI MOJB30BANMChL ITIPH BBIBOJE OOHIYHOrO NpH3HAKA
neauMocT# Ha 9, y6enumcs, YTO B TPOMUHOH CHCTEME CUMCIEHHA
HA 2 [enaTcs Takue, M TONbKO TaKue, 4Hucaa, cymMma mudp
KOTOpHIX menutcs Ha 2. Yucao 10201 *), Hanpumep, cymma uudp
KOTOpPOrO paBHa uYeTHIPEM, MNO/IKHO JeauThcs Ha 2. Je#cTBH-
TeapHO, umcao 10201 paswo 1-344-0.3%342.3240.3-4
+1=8141841=100,a cro, oyeBHnHO, HA 2 meTUTCA.

Haiiném BCe CHCTEMBl CUHMC/IEHMSl, B KOTOPBHIX MPHU3HAKOM
IeNUMOCTH JH060ro YMC/ia Ha JAaHHOe YUCIO @ SBASETCS HeNUMOCTb
ero cyMmmsl mudp Ha 4yHCIO a.

3ameTuM npexnue BCero, YTO STOT MPHM3HAK HEJMUMOCTH MOXHO
copMyIUpOBaTL MHAYE, WMMEHHO TaK: PAa3HOCTb MEXAYy JIOGHM
yucIOM U CyMMOH ero mudp no/mkHa nenutbecs Ha a@. JeicTBu-
TeJbHO, B 3TOM (M TOJABKO B 9TOoM!) cilyyae u3 [eEJIUMOCTH
moGoro 4ucia Ha @ OyneT C/aenoBaTh JeNHMOCTh Ha @ CYMMBI
ero uudp ¥ Hao6OpOT.

0O603Ha4uM OCHOBAHHE HCKOMOH CUCTEMB Cuuc/eHus 6yKBO# n.
Yuclo n, KaK OCHOBAHHE CHCTEMBI CUUCJ/IEHWS, 3amuiieTcsd Tak: 10;
ero cymMa uudp paBHa enuHulle. 3HauuT, n— 1, pasHOCTH
MeN(Iy YMCIOM ¥ ero cymMmoi mudp, AOMKHA [eJuThCs Ha a4,
uTO BamuueTcd cienylolium obpasom: n— 1 =ma, rme m—
Jqi060e HarypaibHOe 4ucao (unu Hyap). OTciona clenyer, 4TO
HCKOMOe OCHOBaHWE F CHCTEMBl CUHC/EHHS JOMKHO PaBHATHCH
yBe/Y4YEHHOMY Ha eNHHMIly KPAaTHOMY YHC/Ia a:

n=ma-}1.
OGpaTHO: W3 3TOr0 PaBEHCTBA CJ2MyeT, 4TO Jobas CTemneHb N

Nnpy nejeHuu Ha & NacT B OCTATKE eIoWHHULY. B camom reie,
Hallle paBeHCTBO BhIPAXAEeT COBEPLICHHO TO Xe, YTO CpaBHEHHE

n=1 (mod a);
BO3BEId 3TO CpaBHeHHe B MOGYIO CTeneHb R, MOJNydYuM:
nt =1 (mod a).

Ho ecau mobad cTerneHb OCHOBAHMSI CUCTEMBI CUHCAeHHS HaET
Opu felleHMd HA @ B OCTaTKe eIMHMIly, TO, MOBTOPHB CJOBO

*) Hupuwiit wpndr, xak u B raasax IV u V, o6osnayaer uncio,
3anMCaHHOE B HENECATHYHOH, B JAHHOM CiIyyae B TPOUYHOH CHCTeme
CUHCIEHHA.
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B C/IOBO BLIBOA OOLIYHOTO MpPU3HAKA JeJMMOCTM Ha 3 wiau Ha 9,
ybenumcs, 4TO IeJUMOCTb CYMMbI LH(P HEKOTOPOro 4mcia Ha a
obecrneyuT NeJMMOCTb HA @ CAMOr0 3TOrO yucaa.

Mrak, Hall npU3HaK NeMMMOCTH GylIeT MMeTb MeCTO BO BCeX
CHCTEMax CYUCJEHHs, OCHOBaHHME KOTOPHIX Ha eAMHHIy OOJblue
1pOM3BOJBLHOTO KPAaTHOro 4yuciaa a. Hanpumep, AequMOCTb CyMMBI
itupp Oymer obecrnedyuBaTh JeJeHue uHcCAa Ha 9 He TOJBKO
B nmecatmyHod (10=1-9-1), HO M B HeBATHALLATHPUUHOH
(19=2.9-}1), nu B mBanuaruBocbMUpHUHOH (28 =3 - 9--1),
¥ BO BCEX CHCTEMAxX C OCHOBaHueM, paBHbM 9m - 1. Hu B Kakmx
VHBIX CHUCTEMaxX CUYMCAEHHS 3TOT NPU3HAK HEJIUMOCTH He OyneT
MMeTh MecTa.

Bor ewmé samava: HaliTu HauMeHbllee OCHOBaHHE CHCTEMH
CYMC/IeHHs, B KOTOPOH HMEIOT MeCTO CleIyloliue MPU3HAKU
LIEeNUMOCTH ¢

I°. Ecau cymMma umdp HEKOTOpOro uucjia MHeNUTCs Ha S, TO
M CaMO 4YUCJO pa3menuTcs Ha B.

2°. Ecau uucno, o6pa3oBaHHOe IBYyMS MOCHeIHMMH LUbpaMu
NPOM3BOJNBHOTO 4YMCJA, HEJUTCHs Ha 7, TO M CAMO YHCIO pas-
nénutca Ha 7.

M3 nperbloyuieft 3amadd Mbl 3HaeM, 4YTO MEPBOMY YCJOBHIO
MOJKHO YIOBJETBOPUTb, B3sIB B KauecTBE OCHOBAHUS CHCTEMb
cuucienus wucao Buma 5m - 1:

n=>5m-1.

3aiimémca BTOpHIM ycaoBHeM. Ecam neqMMOCTb HEKOTOPOro
uyhciia Ha 7 OOyCJOBIMBAaeTCS NeNMMOCTbIO Ha 7 4Mcaa, o6paso-
BAHHOTO ero IBYyMsl MOCAeIHUMH LudpaMH, TO, 3HAYUT, €NMHHMLA
TpeTbero paspsiza 100 ==n? momkHa neauTbCa Ha 7 *); Torna
¥ mo60e YHCIO €IMHHUIL TPeThero paspsana OyINeT NeauThCs Ha 7,
M BOMpOC CBef&TCd K MCCIAENOBAHMIO BTOPOrO M MEPBOro pas-
panos. Hrar, n? nomxHo nenutbcs Ha ceMb: n2=7p. YToOHI
npaBas 4acTb pAaBEHCTBA Obl1da TOYHBHIM KBaIpaTOM, 4YHCIO P
NOJ/DKHO PaBHATHCA 7, YMHOXEHHOMY Ha TOUHBIH KBampat: p = 7k?;
Ml Oynem umeTb n? = 49k% umm n="7Tk.

Ilns onpeneneHuss # MOJNYyYMIOCH IBa JUHEHHBIX YyDaBHEHHA
C TpeMs HEU3BECTHBHIMHU:

n=7k nu n=>5m-1.

*) Tak, B JNeCATHUHOH CHCTEME CYHCIEHWA MNPHU3HAK JEIHMOCTH
Ha 4 UaM Ha 25 3aKMIOYaeTcd B JENMMOCTH Ha STH YMCla HalleH exu-
HHL(B TPETHETO PaspsAna — COTHH.
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IlpupaBuuBas Epyr QIPyry IMpaBble YacTH, MOJYYUM OIHO
HeornpeleNEHHOe JIMHeHHOe ypaBHeHWe C [ByMs Hed3BECTHBIMH:

Th=5m-1 wm 7Tk —bdm=1.

PegiaTh Takue ypaBHeHHs B IIEJNBIX YuCAaX MH yMeeM. be3s
0coboro Tpyaa Halném:

m=4-45¢t k=347t

roe f{— mo6oe Wen0e 4HCAO; ClenoBaTelbHO, #=21-} 497,
HauveHbluee TOJOXKUTE/NbHOE 3HaueHHe K ==21 noJayuuTcs npu
t=20.

Uucao 21 u OymeT OTBeTOM Ha Hamry samayy, HauMeHbILEM
OCHOBaHWEM CHCTEMBI CYMCIIEHHS, B KOTODO# HMMEIOT MECTU JaHHbIe
Bblllle MPU3HAKU NEJUMOCTH, sIBAsieTCs 4ucao 21,

PazobpaB BOMpOC O CB3M NPU3HAKOB [AeMUMOCTH C pasiuy-
HBIMH CHCTEMaMm CUHC/IeHHs, Mbl MepednéM K TakWM Teopemam
0 IeNUMOCTH YMCeJ, KOTOphle OT CHCTEMb! CUYMC/EHMS HE 3aBUCAT.



FJIABA X

EIIE O NEJMMOCTH; «BCJbIIAS> TEOPEMA,
KOTOPYIO 30BYT «MAJIOWH».

azbupas Ha crp. 81 3amayy o mudaropoBex

TPEYrONbHUKAX, MBI OBIIM BHIHYXIOEHB HCIHO/Mb-

30BaTb MpPEMJOXEHHd, MNONOGHBIE CleIyIoLemy:

2«0 «CyMMa WJM PasHOCTb MABYX 4YETHHIX MJAH IBYyX

‘ HEYETHBIX YMCeJ MPENCTABJAIT CO00H uucaa yér-

Hele». OTH MPeMJIOXKEHHs, HECOMHEHHO, OTHOCATCSH

K yY€HHIO © NeJUMOCTH; HO B OT/IHYME OT (PE3HAKOB INEJUMOCTH,

paso6panHbiX B MpenblIyliefi rjaBe U CYLIECTBEHHO CBSI3AHHHIX

¢ BBHIOODOM CHCTEMH CYHCJEHHs, 3LeCh BHIOOp CHCTEMBl CyuC/e-
HUSI HE WrpaeT HMKAaKOH poJH.

B kauecTBe nepBoro rnpumepa pacCMOTPUM PAsHOCTb MEXIY
KBANpaTOM HEYETHOrO 4YMCJAAa W eNWHMIIEH, T. €. BHPaXEHHe
m?—1, rie m—uuncno nHeudtHoe. HerpynHo yGenutbcs, 4TO
npu 60 (HeYETHOM) m 9Ta PA3HOCTb NO/KHA PasjiequThCH
na 8. Jle/iCTBHTEILHO, OHA pasnaraeTcss Ha MHOXHTEJH:

m?—1=(m —1)(m-1).

Pa3 m-—uncno HeuéTHoe, 3HayuT 006a MHOXHUTeNs B mpaBoH
yacTy OynoyT 4€THBIMH, NpPuUUéM, OUYEBHUIHO, COCEIHUMH YETHHIMU
UKC/IaMH, MOTOMY 4YTO pasHOCTb MEXIy HUMHM paBHa m— 1 —
—(m—1)=2. Ho u3 nByX cOCeIHMX YETHHIX YHCEN OIHO
00513aTeIbHO  LEJAMTCS Ha 4 *). 3HAuuT, ONMH M3 MHOXHTeHeH
nennTcs Ha 4, na ewg Bropoit BBen&T MBOHKY. Bc& npousse-
nenve OynmeT neauTbcs Ha 2 - 4 =38,

s

*) IeHcTBUTENbHO, €CIM ONHEO M3 HUX, OyAyudm YETHHIM, HE HENUTCH
Ha 4, TO mpH AeleHuHM Ha 4 OHO MOMXKET HaBaTb B OCTAaTKE TONHKO 2,
T. €. UMeTb BHA 4n-4-2. Ho uéTHbIMH cOCeAAMH 3Toro uHcaa O6yAyT
uncna (4n42)==2, 1. e. 4n u 4n -4 4; 06a OHM KPaTHbI YETHIPEM,
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MoxHo paccyknaTh M MHadye: pas 71 MO YCJOBHIO HeusTHOE
YKMCJIO, 3HAYMT, €r0 MOXHO 3sanucath B Bune 2k -1, rie & —
IIPOM3BOJbHOE YMCAO (HATypaabHOE WM Hy.b). [Tomyuum:

m2— 1=k 12— 1 =4k 4k +1—1=4k(k}1).

U3 nByx cocennux uucen B ¥ k-}-1 omHo 06s3aTeNbHO YETHOE.
3HaunuT, B COCTAB Hallero BbIpaxeHus, kpome koddhduirenra 4,
BOMIET el MHOXKHUTeNb, PaBHBIH IBYM, T. €. B COCTaBe ero
6yneT MHOXHUTE/b, PaBHBIA 4 - 2 =8, 4TO MBI U XOTE/NHN LOKA3aTh.

JaBas B Bepaxenud m2—1 uucioy rm pasnuyHble HaTypab-
Hple 3HAueHMs, MOMYYHM CAeNyIOlMe uuCaa, KpaTHble BOCHMH:

m 1 3 5 7 9 .

m2—1 0 8 24 48 80

B kauecTBe BTOPOrO mpuMepa pacCMOTPHM PasHOCTb MeXIy
Ky6oM mo00ro 4mcila M CaMuM YHCJAOM. JTa pasHOCTh, Kak
HeTPpYIHO NoKa3aTh, peautcss Ha 6. JleAcTBUTENLHO, BO3bMEM
MPOU3BOJILHOE YUCJAO 7. PasHOCTb Mexay KyOOM W CaMUM 4HCIOM
paBHa m®—-m. Pasnaras Ha MHOXHTEJH, MOJyuMM:

md—m=m(m—1)(m--1)=(m— )m(m - 1).

WHeiMH CI0BaMU, pasHOCTb MeXNy KyOOM HaTypaJbHOrO uHc/a
M CaMMM UYMCIOM BCerza [PENCTaBaseT COCOH MpOMBBENEHHe
TPEX CTOSIUMX MOAPSN HATypalbHuX uucea. M3 TpEx ke crodaiux
MOApPSN HATypaJBHBIX 4KMCeJl MO KpaiHel Mepe OIHO — 4&THOE
(nenurcsa Ha 2) u ondo menutcs Ha 3 *). ClenoBaTe/NLHO, pas-
HOCTh MeXHy KyGOM HATypaJbHOIO YMCAA M CAMHM YHC/IOM
nenutcs Ha 2 -3 =06, 4TO MBl M XOTE]M NOKAa3aTh.

B KayecTBe TpeTnero mnpumepa pacCMOTpPHUM 3ajaidy, 060~
IIeAIIY0 BCe LWKOJbHBIE OJNUMIIMANB M KOHKYDCBI: «10Ka3aTh,
uTO BHIpaxeHue md—Sm3—-4m npu MOGOM HATYDPATLHOM
peantcs Ha 120». Oas m=1 U #1 =2 3TO OYEBUIHO, MOTOMY
4To npu m =1 wiu 2 Haw TpEXUWIEH PpAaBHAETCH HYJIO, a HYJb

*) Jle#icTBUTENBHO, PACCMOTPUM TPH YMCAA, CTOAIIME MNONPAML: &,
k41, k4 2. Iepsoe umeer Bug a1u6o £ = 3n, au6o k= 3n + 1, 1u6o
k=23n+ 2, noToMy yTo npu NeJEHHH HAa 3 BO3MOMXHBI TONBKO TaKHe
ocratku: 0, 1, 2. Ecaim %2 =3r, 1o BOmpoc sficeH. Ecanm k=3n-41,
T0 £+ 2=3n43 pgemurca na 3. Ecau, naxoneu, 2=3n+2, 10
k4 1=23n+3 Toxe genurca Ha 3. Bo BCex BO3MOMHBIX CIyyasx
ONHO U3 TPEX CTOAWIMX NMOAPANL 4YHMCEJ OKa3blBaeTCA KPATHBIM 4HUCIa 3.
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MPUHSTO CYUTATh KpaTHbIM Mo6oro uucia, crano OwiTh, U CTa
IBanUaTH; n03TOMy OymeM CUMTaTh, 4TO /M > 2,
Crnenaem caeaywoLive O4YeBHUIHBIE MpPeOOPa3OBaHMUA:

m® — 5m® -+ 4m = m (in* — 5m? - 4) =
=m(m*—4m2 —m? 4 4) = m [(m* — 4m?2) — (m2—4)]|=
=m[m2(m?2—4) —(m2—4)]=m@m2—4)(m2—1)=
=(m—2)(m—1)m(m-1)(m - 2).

Ipu n060omM m Ham TPEXU/MEH pas3naraeTcs Ha MSThb MHOXMUTeENeH,
NPeACTaBIAOWNX CO60# (nmpu m, GonblueM NBYX) MATh MOCTENO-
BaTEJbHBIX HATYpaJbHBIX uHceld. B mocnemoBaTeqbHOCTH HATH
HaTypa/JbHbIX uYMCeJ HAWMETCA MO MeHbUIeH Mepe 1Ba COCENHHX
yETHBIX; 3HAYUT, TPEXU/EH OymeT neauTbcs Ha 8. anee, B nocaeno-
BATEJNbHOCTH MATH 4YMCEN HMeeTCs 10 KpakHedl Mepe OIHO,
nensieecss Ha 3 (yxKe TPU MEPBBIX MHOXHUTEN, KaK Mbl BUIENH,
obecrneunBalT AeauMOCTb Ha 3). Hakowen, coo6paxeHusmy,
COBepILeHHO aHAJIOTUYHLIMM TeM, KOTOPHE CHeJaHbl B MPUMEYaHHK
K MpeAbIAyIEeMy NpUMepy, yOexnaeMcsi, 4TO NpPOW3BENEHHE MATU
CTOAIIMX MOIPSAN HATypaNbHEIX YHCEJ HOMKHO JEJIUThCS Ha 5.
Wrak, Hamw TpEXYJEH NEJIUTCS Ha B3aUMHO-NPOCTHIE uucaa 8,
3 u b; OH pasiEAMTCS M HAa HUX rpousBepeHue, T. e, Ha 120.
BoT HeCKO/NBKO pasJUYHBIX 3HA4YeHH# m W COOTBETCTBYIOLUMX
3HayeHuH TpEXUJIEHA:

mb—5m344m| O 0O 120 720 2520 . . .

Pazo6paHHble NpPUMEPHE, HECMOTPA HAa HEKOTOPYI HCKYCCT-
BEHHOCTb, OueHb MNOyuuTelbHHl. OHHM NOABOAAT HAC K MBYM
moGONbLITHEIM TeopeMam. IIpexne Bcero, MBl BHIHM, 4TO pas-
HOUTb m® —m nmeaurcs Ha 3. Tax e MOMKHO [0KAa3aTh, 4TO
mb—m1 neNuTCs Ha 5, XOTA IOKA3aTeNbCTBO HECKOMBKO FPOMOBIKO.
HenocpencTBeHHO oueBURHO, 4TO m2-—m pemurca Ha 2. Ha-
MpOTUB, Mm*— m MOXET NPU HEKOTOPHIX /. W He HeJUThCs Ha 4:
UMEHHO, [pH M =2 Mbl HOAyuUM m¢*—m = 16—2 =14,
T. e. uucao, Ha 4 He pjensuweecs. BosHukaer Bompoc: npu
KAKHX )K€ WMEHHO B3HauyeHHSX @ PasHOCTb m%-— m NeNuTCs Ha
nogasateib @ fnpu J000M m, a NP Kakux — HeT. ITy 3anasy
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pewna yxe sHakomeifi Ham Pepmd. E#f OynmeT nocBALEH KOHel
HACTOSALLEH TJaBhl.

Bropas Teopema, K KOTOPDOH MONBOAAT HAIIU TPHMEDHI,
COCTOMT B cienyiolwleM. Mbl Bumenu, 4TO MpOU3BeleHHEe TPEX
nocaeN0BATENbHBIX HATyPaNbHBIX YHCEJ JENUTCS He TOJAbKO Ha 3
(3T0 moOHATHO), HO M HAa 6, T. e. Ha npousBemeHue 1 -2-.3.
TouHO TaK e npousBeleHHe MSTHU MOC/eN0BaTeNbHbIX HAaTypanlb-
HBEIX UHCea [eJUTCAd He TOJAbKO Ha 5, HO u Ha 120, T. e. Ha
npousBenenue 1-2.3.4.5. Yuratear Ge3 BCAKOro Tpyna KO-
KaXeT, 4TO [POM3BELEHHE YeTHIPEX MOC/eN0BaTeNbHBIX HaTypaib-
HBIX yucesa pmeautcd HA 1.2 .3 .4 =24, OxasuiBaercs, uUMeeT
MecTO cjenylomas obuiag Teopema:

[TpousBeneHue m NOCHENOBATEJbHBIX HATypPAa/bHBIX 4YHCE

B(k—1)(E42)...(k+m—1)

JIEeNUTCA 6e3 oOcCTaTKa Ha npousBeaeHue m MNepBhHIX IOC/JAEN0BA-
TeJbHBIX HATypa/JbHbIX 4HCeJ, T. €. Ha

1.2.3:4...(m—1)m.

dieMeHTapHOE apudMeTHYecKoe IO0Ka3aTeJqbCTBO ITOI TeopeMbl
JOBOJILHO T'POMO3IKO; [03TOMY TOBOPUTb O HEM MH He GylIem.
Iast uurareneif, 3HAKOMBIX C TeOpHEH COeNUHEeHHHt U OMHOMOM
B+ 1) (E+2) ... (k+m—1)

1:.2.3...(m—1)m
paBHO umciy coueranuit us (2 -}-m—1) s/eMeHToB NO m WM
ke Koapduuventy mnpu (m -} 1)-m uleHe pasnoxenus GuHOMa
(a -}~ b)k+m—1, CnenoBaTeqbHO, 3TO YaCTHOE AOKHO OBITH LEJbIM
yucaom, T. e. k(R-1)...(kB-+m—1) nomxHo nenatbcs Ges
ocratka Ha 1-2:3 ... (m— 1)m.

B pa3o6paHHEIX Bhllle NPUMEPax Pa3blCKMBAMUCh KOHKPETHEIE
IeJIUTeNM HEKOTOPHIX BBIDAXKEHHH NMPU KaKOM yronHO (Iea0M) 3Ha-
YeHWH BEJMUHMHBI 71, BXOLSLIEH B 9TU BbIparkeHus. HacTo BOMpoC cTa-
BUTCS MEaue: fAa&TCAd HEKOTOpCe BhIpa)keHHe M TpebyeTcs Bhific-
HUTb, MOXET JU OHO BOOOGILE NPU NPOU3BOJLHOM A KMETh JIeJH-
Tend (OT/IMYHBIE, pasyMmeeTcs, OT HEro camMoro M OT EIMHMILbI)
WM e BCerxa sIBAsETCd YHCJIOM NMpOCThiM. Takoro pona BeIpa-
HEHUs U3YYanuch B Hajexie HaWTU [PU3HAKHU, MO3BOJSIOMKE [10
BUJy UMCJ/IA, MO ero CTPOSHUIO PEIIHTb BOMPOC: MPOCTOE OHO U/IH
HeT. [TpumMepoM monoGHOro MCC/IETOBAHUS MOXET CIY)KUTh COBCEM
npocTasi Teopema, HahneHHasi ¢paniyxenkoit Codu 2Kepwmen:

«Bcsakoe uucno Buma nt--4, rae n > 1, ABIAAETCA COCTaB-
HEIM».

HbloTOHA, 3aMeTHM, YTO 4YaCTHOE
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Hoxaxem sty Teopemy. Kmeem:
né—t-4=nt-44n2 44 —4n? = (242> — (2np =
=m?2+2—2n)(n? 2+ 2n)=
=[n—12++1]{(n+4 )24 1].

Mpu uenom n o6a mMHOMMHUTeNd — Ueible uncaa. [Tpu n>1 nHu
ONMH M3 HMX He paBeH 1 M, clenoBaTenbHo, n*-}4 sBiseTcs
YuCJIOM CcoCTaBHBIM. IIpy n =1 MB HMeeM HCK/IOUUTEJbHBIH
cayuah: nt—-4 =144 =>5—uncio npocroe.

[TpocTele uMCla 3aHAMAIOT MATEMATUKOB OYyKBaJbHC ThICAYe-~
netus. JpeBHHe rIpexd MHTEpPeCOBAaJUCb HMMU [Be C MOJOBHUHOMH
TBICAYM JIeT TOMYy Hasan. Muorue nbITaquch HalTH NpH3HAKH,
MO3BOJISIIOLIHE MO CTPOEHHIO UMC/IA YCTAHOBUTH — IIPOCTOE OHO
Wid cocTaBHoe. JIOCTHYL HEKOTOPOro ycrexa Ha 3TOM MyTH yAa-
jgoce BrnepBeie Pepmd. B 1640 r. emy ymanoce nokasaTe Teo-
peMy, KOTOpas TaK nopasu/ia ¥ o0pazoBaja ero, 4TO OH Hamucan
no nosony e& OTkpuTHA (B mucbMe K ®dpeHuxmo): «MeHs oza-
PUJIO APKUM CBETOM>».

B u&m ke cocrout sra Teopema Pepmi?

Mu yxe BHIeNH, YTO MPU M06OM m IByuieH m®—m Ie-
auTCs Ha 3, HBywleH m®-—m jeiautcs Ha 5. depmd noxasads,
4TO pu JIO6OM MPOCTOM p ABYWIeH mP — m [IeIUTC Ha p,
KaKOBO OBl HU OBIJIO 4HCAO 7L, DTOT CKPOMHBIA C BUIY pe3y]bTaT
NpuB&N K BaXKHbIM OOOOLUEHHSM M MOPOAMA IOBOJBHO 3HaYn-~
TeMbHYI0 JUTEpaTypy; ero CHUUTAIOT ONHOH M3 OCHOBHBEIX TeOpeM
Teopun uuceld. M BCE ke 3Ty TeopeMy HasbIBAOT «MajOH»,
B OTJMYMe OT «BeJIUKOH TeopeMbl Pepmd», 0 KOTOPOH OblIO
pacckasaHo B KoOHUe raaBu VII.

Cam depmd dopmyaupoBaj CBOIO TeOpeMy HE COBCEM TakK,
KaK 3TO OblIO CHelNaHO Beillie, BuipaxeHue mP — m MOXHO rpe-
06pazoBaTh, B3fB 7 3a CKOOKY; nojayuurcs m(mP~1—1). Ecau
m KpaTHO p, TO Teopema OueBMIHA. BaxkeH M MHTepeceH TOJBKO
TOT cJayyalh, Korja m He jeautcs Ha p. Ho B Takom cayuae
m W p B3aUMHO-TMPOCTH, MOTOMY YTO TOJIBKO Te YMC/AA MOLYT
UMeTb OOlMe MHOXHTENIX C MPOCTBIM YMUCJIOM p, KOTOpPHE eMmy
KpaTHbl. B c/ydae B3auMHO-MPOCTHIX M U p IOJKHA HeJUThCS
Ha p pasHocth mP~!—1, Tak u Obia cdopmyaupoBaHa Teo-
pema camvum Qepmd: «Ecmm p npocro, a m He geautcs Ha p,
TO mP~1— 1 pmeantca Ha p»,

STy e MbICAb MOXHO BBIPa3UTh Ha fi3blke CpaBHeHWH. Pas
mp-1—1 gneaurca Ha p, snauut, mP~! u 1 cpaBHUMB 1O
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MOZYJIO p, 4YTO, KaK Mbl 3HAEM, 3aNHCHIBAETCH TAK:
mP=1=1 (mod p).

B aro#i dopme Teopema Pepmd naETCA B COBPEMEHHBIX Kypcax
TEOpUH YHCel.

Pas6epém neckombko npumepoB. IToaomum m ==2; Ttoraa
B KaueCTBE p MOXHO SyneTb B3sThb JIOOOe MPCCTOE HEUETHOE
yucmo, T. e. moboe npocToe, 3a HCK/AIOYEHHEM CaMoro yuciaa 2.
B cuenymowe#t Tabmune naHel sHaueHus p, 2°—1 20s-1._1 g
noxasaHo, 4To 2P~1—1 Bceria COZEpPKUT MHOXHUTEJIEM p.

n=2

p 3 5 7 11 13 17

gp-1 4 16 64 1024 4096 65 536

2P~1 __113=3.1{15=5-3{63=7-9| 1023 = | 4095 = |65535 —
= 11-.93| = 13-315|=17-3855

Ecin p ke sBnseTcd POCTHIM uMCIOM (Hanpumep, p = 156 =
=3.5), To uncio 22-1—1 He Gyner o6s3aTeJrHO 06/1a44Th
3TUM cBoiicTBOM. JleicTBUTeabHO, 210-1—] —= 2141 — 16 384 —
— 1 =16383 He nmemurca Ha 15. TOuYHO Tak Me Kk He LOJKHO
nemutbed Ha p. Ecaunpu 1 = 2 Mbl BO3bMEM B KayeCTBe P TOXE 2,
TO y Hac Huuero He BHIifeT: 22-1— 1 =1 He nenutca Ha 2.

Bor emé npumepsr:

n=3 n=235 n=10

=2| 3#-1-1=2=2.1 2-1—1=4=2.2 —

p =3 — 58-1—-1=24=3.8 103-1—1=99=
=3-33
p = 35-1—1=80=5.16 —_ po—
p=7 |37-1—|=728= 57-1—1=15624= | 107-1—1=999 999=
=7.104 =7.2232 =7.142857
= 11|31-1—-1=59 048= |511-1—1=9 765 624= ou-1—]=
=11-5368 =11.887784 =9999 999 999=

=11-909 090 908

Mb BumuM, u9TO 7 He 0053aHO GHTbL MPOCTHIM (Hampumep,
B TpeTbeM CToadle n=10=2:5). Ho OHO He JLO/MKHO
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nenutbcd Ha p. ITosTomMy mpu n =3 He paccMaTpuBaeTcs 3Haue-
Hpe p =23, npu n =>5-—3Hauenne p=>5, npu n = 10 — 3Ha-
uyeHns p=2 u p =5, YUuratenp caM ybexiutcs nyTéM noncuéTa,
4TO B 9THX CJydasX YTBEDKAEHHE TeOpeMbl He BHIMOJHSAETCS.

ITepexonuM K nokasaTeabCTBy TeopeMbl Pepmd. Hauném
C TOrO, 4TO PpACCMOTPHUM IOJHYI0 CHCTEMY HAaHMEHbIIUX [0JI0-
JHUTEAbHBIX BBIUETOB 4UC/]A p, T. €. BCe OCTATKH, KOTOPble MOTyT
MOJIyYUTBCA MPH JeJIeHUH pasJHyHHX 4uce] Ha p (Kpome OCTaTka,
paBHOro Hy/mo). BoT 3T BblueTH:

1,23, ..., p—2, p—1. €))

[MoMHOXKuM KaXIBIHi M3 HHX Ha YUCJIO m, He Jelslleecs Ha p.
IMonyunm
im, 2m, 3m, 4m, ..., (p—2)m, (p— 1) m. 2

Bce 9TH uucaa pasiuyHBl, HM OJHO M3 HUX He paBHO Hymo. Ho
3TOr0 MaJOo: BCE OHM JAlOT MPU [AeJeHMM Ha p PAasHEIe OCTATKH.
JledCTBUTENBHO, €CIM am W fm, roe a ¥ b — pasnuuHsle ducaa
us paga (1), T. e. mewpllke p, NAIOT NpH  [eJEHHH Ha P OOM-
HAKOBLIE OCTaTKM, TO PpasHOCTb am — bm = m (@ — b) noxHa
nesuTbCsi Ha p. Yucao m BsaumHo-mpocto ¢ p. CaenosaTenbHo,
a—Db IOMKHO IeNMuTbCAd HA p. A STO HEBO3MOXHO, MOTOMY 4YTO
pasHOCTp @ -—0b Ee paBHa HYJIO W 3aBeIOMO MeHbile p (1 @ H
b — mosnoXuTedbHEIE YuCcia, MeHbline p). IloJydyeHHoe mpoTHBO-
peune TNOKa3bIBAET, YTO MCXOMHOE MPENNOJONKEHHE O BO3MOXKHOCTH
OIMHAKOBBIX OCTATKOB [P Ie/JeHuH ducea psaa (2) Ha p— He-
BepHo. CllenoBaTe/bHO, BCE 3T OCTATKM DPa3JMYHBl, W TAK KaK
X pOBHO p— 1, TO OHM paBHbl umcaam paga (1), T. e. 1, 2,
3, ..., p— 1, TOMBKO B3ATHIM B KaKOM-TO MIDPYrOM TOpSRKE,

Ho sT0 3HAauuT, 4TO Kawnoe 4ucio psara (2) CpaBHEUMO O
MoayJi0 p (pPaBHOOCTATOYHO) C OJHKM, H TOJMbKO O/HHM, U3
yucea psna (1). O6osHauuM umcio us pana (2), cpasrmmoe c 1,
yepe3 k,, UMCIO, CpaBHMMOE C 2, —wuepes B, W T. A., YHCIO,
cpaBHuMoe ¢ p— 1, —uepes k, ;. Iloayuum crenyowpmit pax
CpaBHEHWH: k=1

ky=

ky=3

e (mod p).
kp_zsp—Q
k, ,=p—1
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[TepeMHOXHMM Temepe BCe STH CPaBHEHUS, YTO, KAaK MH 3HAEM,
Jenatb MOxHO. Ilomyumm:

kiky...ky j=1-2 .3... (p—1) (modp). *)
[MepexomuM K IEHTPaNbHOMY HYHKTY HOKa3aTeabcTBa. Umciaa
ky, ky, ..., k, ; npencraBasmoT coGo# BCe uucaa pana (2),

TOMBKO B3dThHle B ApyroM nopsaaxke. [IpousBeneHue WX He 3aBH-
CUT OT MOPALKA MHOXHUTENeH; NMOITOMY

kiky.. . k

7
=Im-2m-3m ... (p—)m=mP"1.1.2.3 ... (p—1).

3aMeHsia NpOM3BEIEHNE B JE€BOH 4aCTH CpaBHeHus (&) paBHOM
€My BEJHYUHOH, MOJYYUM:

mP™1.1.2.3 ... (p—1)=1.2.3 ... (p—1) (modp).

Bce unensi mpoussenmenus 1:2 ... (p— 1) menbme nepso-
HAYaNbHOTO UMC/IA P, 2 MOTOMY B3aMMHO-MPOCTHI C HUM. 3HAYMT,
CpaBHeHHe MOXHO Ha HUX COKpaTuTh, [loayumrcd:

m? ' =1 (mod p),

470 U Tpe6OBAIOCL IOKA3ATh.

DT0 [OKa3aTeNbCTBO MOXHO H3J0XHUTb, HE UCTOMB3YS MOHS-
THS CpPABHEHHd, YTO W ObLIO crenaHo camum Pepmd, KUBWIUM
6es masoro 3a 200 uger no laycca— usobperarens Teopuu
cpaBHeHn#i. Taxkoe pnokasareJbCTBO OueHp rpomosnko. Cyuue-
CTByeT /IOCONBEITHOE N0KAasaTelbCTBO TeopeMbl depmd, CBA3aHHOE
C TpeBpallieHNeM MPOCTOH NPOGH B MEPUORUUYECKYI0 NEeCATHUHYIO.
Ho oHO, BO-NepBbIX, NIHHHO, 2 BO-BTOPBIX, HE COBCEM MOLXO-
IWT K TeMe STOH KHIDKKHM, MOCBAMEHHON HeasiM yucaam *).

Jlig uurarenedt, 3HAKOMBIX C OuHOMOM HBIOTOHA, MOXHO
[PUBECTM eIE OXHO JOKa3aTelbCTBO Teopemnl Pepmd.

Harmuwem no dopmyae HbloToHa pasnoxeHue [IBydJeHa
(m—1)», rne m — uenoe, a p—npoc'roe YUCNO:

(m— 1P =m? 4 pmP~ 1_[_p( m” 2+_...+pm+1

Bce xoadpduuuents: OunomMa HbioToHa, T. e, uMcIa BHIA

p(p_ll-)g'.’é(p_kk'kl) —yucsaa neasie. Mano Toro, BCE OHH,

%) WsnoxeHo oHo B kHure Pamemaxepa m Temiuna «Uucia u ¢u-
Cypbl», KOTOPas BOCOIE OueHb MHTEpecCHa,



KpOMe [epBOro W MOC/IeNHero, Henarcd Ha p. [eHcTBHTENbHO,

MB yiKe SHaEM, 4TO B ApOGH (p—ll?é:é(p_kk+l) qucaa,

CTOsILL[Me B 3HAMEHATEJIe, JOJ/IKHBEI MOJHOCTBIO COKPATHUTBCSA C MHO-
)uteasMu aucaurens., Ho p B3AMMHO-MIPOCTO CO BCEMH YUCAaMH
1, 2, 3, ..., k. 3Hauur, ukcC]Ia 3TH NO/KHBI [OJHOCTBIO COKpa-
THTbCA C MHOXMTenaMu npouzsBenenus (p — 1)(p —2)...
... (p—FE-1), a MHOXUTENb p OCTAHETCS HETPOHYTHIM. Mrax,

(m -+ 1)? = mP - (aucno, nensueecs Ha p)-+ 1.

DTOo paBEHCTBO MOKAa3bIBAET HaM Clenyiwoulee. Ecau npu Kakom-
HHOYIb 3HAuYeHWM M IByuleH mP —m NeJQMTCSd Ha p, TO Ha p
o0Gs3areapHo pasnpeaurcs u (m—-1)? —(m - 1), T. e. Tako# xe
IBY4Y/J€H, HO C OCHOBAaHMEM, Ha eNMHMIly OOJAbLWIKM (MOTOMY YTO
M3 IeNMMOCTH BBITHTAEMOrO M Ppa3HOCTH Ha HEKOTOPOE YHCJIO
clelyeT MNeMMMOCTh Ha 3TO YMCNIO M ymeHblaemoro)., Ecau
m=1, To mP —m=1-—1=0 HaBepHOe IeauTcs Ha p (HyJb
nenurcs Ges ocTaTka Ha JM06oe uucao). 3uauut, u (m - 1)P —
—{m-1), 1. e. 2P—2, 6yner neiuThcs Ha p, a OTCIO1A,
B CBOIO ouepenb, GyneT clenoatb, 4r0 3P — 3 meNUTCA Ha p
U T. HO. OC MPOM3BOJLHOrO 3HayeHus m *), CienoBaTenbHO,
mP —m npu MmoOOM m ¥ TPOCTOM p Hemutcs Ha p («Majas»
Teopema Pepmd).

Jra Teopema Obla oTKpeITa Pepmd B cBA3U CO chenyoLleH
3ajayedi: OH HCKal TaKWe BHIPAXEHUs, conepxauive OyKkBy #,
KOTOpble OblMM OB mMpocThiMM uucaamMd. B cBssu ¢ stum Pepmd
¢dopmynupoBal JIIOGOMHITHYI0 «TeopeMy», KOTOpas 0Kasanach
HeBepHOW (cM. cTp. 87). Bor sra «reopemar.

depmd paccmatpusan uucaa Buna 22”1, rae n— npous-
BOJIbHOE IIeioe yucao. BOT Kaxkue uMcla OH MOJYuMJ, foJjaras
pasueim 0, 1, 2, 3, 4:

|
22" 41 |2 1=3]241=5 24+11= B4l= L=

*) HanomuuM, yto nmomoGHOE paccyxAeHHEe Ha3blBaCTCA MOAHOH
MaTeMaTHUYeCKOH HHIOYKILHEH,
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Bce uucna B HuHed cTpoke 9TO# Tabmmuxu (3, 5, 17, 257,
65 537) — uncaa npocteie. depmd yTBepxkIad, 4TO U Mpu 6OJb-
IMX 3HAYEHMAX 7 MMoJyyarca npocrtee uucaa. IIpun n=>5 depmd
noayumsn uucao 4294967 297, xoropoe on, Pepmi, He cymen
pa3JO¥UTb HAa MHOMUTENM W NyMal, 4TO OHO TOXE MPOCTOE.
Onnaxo Dinep, 0 KOTOpOM peub GymeT janblie, yGemuics, 4ToO
4294967 297 neautcs Ha 641, T. e. He sBJAETCS MPOCTHIM
uuciaom. Takum obpasom, Sinep noxasan, yto depmd owubes *).

D10 HeBepHOe MPENJIOMHEHHE OueHb noyuuTensHO. CBoeoGpas-
HOE «uyThE» TMIOJCKA3bIBAET TAJNAHTIMBHIM MaTeMaTHKaM, B KaKOM
HanpaBieHMH BeCTH HCC/lenoBaHHe. Mbl yBUINMM B crlenyioled

raase, ato uuciaa Pepma, T. e. MpocTee uyucaa BUIA 22"-{—1,
OKa3a/juCh BECbMAa 3aMEyaTeNbHBIMK, M H3VUeHHEe WX MpUBEJIO
BNOC/AEACTBMM K KPYMHHM OTKpHITAAM. Jlanee maremaTHx pa6o-
TaeT MONOGHO JMOOOMY yu&HOMY-eCTECTBEHHHKY: OH IeJaeT npel-
nonoxeHus (TUMOTE3H), [pOBepAET HX I[yTEM HAaOMONEHHS U
cBO€OGPasHOr0 MAaTEMaTHYECKOrO OMBITA, HILST aHAJOTMM M T. M.
Ho, noayuuB pesyiabTaT MmyTEM AOranKu WM ONLITA, MAaTEMATHK
06A34H CTPOro RXOKa3aThb e€ro. B mpoTuBHOM cCayuae
BCerja OCTaéTcs ONaceHHe, YTO BBICKA3aHHOE yTBePXKIEHHE MOXET
0Ka3aTbCsl OWIHGOUHBIM,

*) Jlerko pasgenntb 4294967 297 na 641, Korga 3apaHee 3Haews,
4TO HeJMTh HyXHO HMMeHHO Ha 641. Ho nenutp LecsaTtusmauHoe YHCIO
Ha BCE IIPOCThIE YHCIA NOApAL (2 MPOCTHIX YHCeJN yue B Mpelenax
NepBOil COTHH — ABalaTh 0ATb WITYK), HE HMes IPH STOM Hh JOCTa-
TOYHO 6OAbIUKMX TabJHI NPOCTHIX YHCEJN, HH HHBIX BCIOMOTATEJbHbIX
CcpencTB, — OYeHb TPyZAHas padoTa.
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N

IF'TABA XL
9PATOC®EHOBO PEHLIETO.

NpeNBIIyIINX TIJaBaXx HaM HEPENKO BCTpevatuch
NpoCThHe, WIH NepBOHAYaNbHBIE, YHUCIA,
Mb! roBOpHJIM ye, YTO TPOCTHIM HAa3bIBAETCA
4HCJI0, UMeloLlee TOJbKO JBa JeJUTENd: caMoro cebs
¥ enunHuny. Enununa, uMmemolnass TOMbKO ONWH
IeJquTeNb, K TPOCTBIM YUCJIAM He MPUYHCASETCS.
Yucna 2,3, 5, 7, 11, oueBunHo, —1ipocTeie. HampoTup, umcna
4, 6, 8, 9 — cocraBHble,

[Tpexne 4yeM CTaBUTb OOLIMe 3amaud, CBA3aHHBIE C MPOCTHIMH
yycaaMH, PAaCCMOTPHM IIPOCTHIE YMCJAa B Mpefenax XOTd Obl OT
eNVHUIB! N0 TBICAYM M 110CTapaeMcsi NyTEM HEMIOCPEICTBEHHOTrO
0630pa MOXMETHTb MpOCTefillne WX CBOMCTBA.

Kak e HaliTH Bce mnpocTele yWcAa B mpefenax MepBoi
Teicun P JlJs 3TOrO MOCTYyMalT CJAeiyioluM O6pa3oM: BEITHCHI-
BAIOT BCE YMCJ2 OT EIUHHIB N0 THICIYM. 3e4&PKMBAIOT eNMHHUILY
(oHa He SB/ISIETCS IPOCTHIM YHCJIOM), 3aTeM MOLUEPKUBAIOT YHUCIO 2
W 3aYépPKHBAIOT BCe YMCaa, KPITHBe IBYM (4&THbIE), T. €, BCe
4ycja yepes OJHO; MOJyyaeTcs Tabaula Takoro BHUIa:

3. 2 3 4 5 % 7 88 9 18

11 1 13 M 15 M 17 I8 19 20

. . . . . - . . . .

. . . . . . . . . .

U TaxK nanee.

Ianee mMONUEPKUBAIOT MepPBOe M3 OCTABUIMXCHA HE3aUEPKHYTHIMH
gucen (3) ¥ 3a4éPKMBAIOT BCE YMC/IA «4Yepe3 1BA HA TpPeTbe»
(T. e. KpaTHble TPEM); 3aTeM NOAUEPKUBAIOT & (YeThipe yie 3a-
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uEpPKHYTO) M 3auépPKUBAIOT BCe YMCHA, KpaTHele maTe («uyepe3
ueTHIpe Ha [ngTOe») W Tak patee, [lojywaercd caenyiowias
Tabauua:

. .
.

" 2 3 % S5 & 7 &8 9 10
11 12 13 ™M 1 M 17 M 19 24
20022 23 M 028 2% W W 29 30
31 32 33 34 3§ 36 37 38 39 20

Takum 06pa3oM, Mbl BEIYEPKHEM BCe COCTaBHBIE YHCJA U TMO-
Jyuum TaOJULY MPOCTHIX 4McesN (OHA MpPHJIOKEHA B KOHIE KHUIH
Ha cTp. 163).

Brieprle  Takyw Tabauily  COCTaBWJ  JpeBHErpeuecKu
marematuk parocden (III B. mo H. 3.). Ou numcan umcaa
Ha manppyce, HaTAHYTOM Ha DaMKy, M He 3auépxuBa’, a Mpo-
KaJblBan cocTaBHele uucaa. Iloayyanocs HeuTo Bpome peuieTa,
CKBO3b KOTOpPOe KaK OBl «MPOCEHBAJIMCH» BCE COCTABHBIE YHCHA,
a mpocThle OCTaBaMuCh. Iloaromy TabaMIly MNPOCTHIX YHCed 1O
CHX 10D 30BYT «3PaTOCGHEHOBBIM PEILETOM»,

[Tpurasneisasce K 3paToceHOBY pelleTy, MBI 3amMedyaeM, uTO
B Hayaje TaG/JMLBI MPOCThIE YMC]AA PACMOJONKEHH ropasfo rylue,
yeM, Harmpumep, BOIM3M ThicauM. Tax, B mepBom gecsitke (oT 1
no 10) mbl BCcTpeuaeM ueThipe npocThix uwucaa: 2, 3, 5, 7.
A wexny npocteimMu uncaamu 997 u 1009 umeercs omMHHANLATD
COCTaBHHIX uucen noxpsan. Eciam 3aiTH [OCTATOYHO HANEKO, TO
MOXHO HaHTM KakO# yromHO NJIMHHBI 4YHCJOBOH MPOMEXYTOK,
T. €. CKOJb YrOIHO I/NUHHBIA DS HATYpPANbHBIX YHCeN, COCTOA-
Uiy crviows M3 4YMCEJ COCTABHBIX.

JloxaxeM, HanpuMep, YTO CYLUECTBYET UYUCIOBOH TPOMEKYTOK,
COCTOAWIMA M3 C€Ta COCTaBHHIX uucea moppsn. Has sToro pac-
CMOTPMM YMCJO, TNpeACTaBJdAOLlee COOOH npousBeldeHHe BCeX
HaTypanbHbIX gncen ot 1 nmo 101, T. e. wucio

1.2.3-4-5 ... 99.100- 101.

dro — ouenb Goabwoe uucao. OHO paBHO NPUGIUBHTENBLHO
95 - 10'58, T. e. 3HauUUTeNbHO GOJbILE OGHIYHBIX «ACTPOHOMHUUE-

ckux» unced. (Ho ono mmutoxHO Mano psamom ¢ umciom 9%
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em. crp. 15.) OGosnaunm sto umcio 6yxsoé A. Paccmorpum
TenephL P uMCen:

A2, A+3, A+4, A5, ..., A+ 99, A+ 100, A-+101.

D10 — cepusl M3 CTa NeJelx uucen noapsn. Kawnoe us wux —
cocraBHoe. BosbméM, Hampumep, nepBoe U3 HUX, T. e. A -} 2;
oHO menutcs Ha 2. JeficTBuTenpHO, A, UMes MO yCJIOBHIO MHO-
xkuteneMm 2, gpeaurcs Ha 2. Camo umcio 2 (BTopoe caaraemoe),
oueBMnKO, neautcsd Ha 2. ClenoBaTelbHO, M CyMMa pasienuTcs
Ha 2, T. e. OymeT 4uC/IOM COCTaBHeIM. ToukO Tak e A -3
pasrenutcs Ha 3, A-}-4—na ueTeipe M T. X.; HakoHell, 4101
pazzmeautcsa Ha 101, noromy uto B A BxomuT mHO»wuTenem 101,
Takum o6pasom, Bce uMcC/la HaHmeHHOrO0 HAMM psAla — 4HCiaa CO-
CTaBHble, YTO Mbl M XOTeNM HOKAa3aTb.

TouHO TaK e NOKa3bIBaeTCsl, YTO MOXKHO HAMTH KAKOH yromHo
JIVHHBIA PR (COAepKaWui XOTa 6Bl THICAYY MM MHJIMOH YUCeN),
COCTOALMI CMIOWb M3 COCTaBHEIX YHCel.

[Ipy 2TOM, €CTECTBEHHO, BO3HHKAET MBICJb: MOMET OHITh,
HayKHasi C HEKOTOPOrO YHUC/Ia, BCE YHUCJA ABASIOTCS COCTABHLIMH P
Mosxer OBITB, CYLIECTBYET JHIUb KOHEYHOE, OrpaHMYeHHOE KOJH-
YecTBO MPOCTHIX UMCed, a BCE OCTalbHOe OGeCKOHEUHOEe MHOXe-
CTBO YMCel CyTb uMc/ia CocTaBHble? MoxeT GBITb, CYLIECTBYeT
camoe GoJsbLIOE MPOCTOE Yuca0? YTO ke 3TO 3a yMC/IO?P

[TonoGHBle BOMPOCH! 3aHUMAIM YHe IPEBHUX MATEMATHKOB.
EBxaun, o xoTopom roBopuiock B raase VI, saHumasics sToH
3amauedl W ;gan nosHoe ed persenve. EMy ynanoch I0oKasath, 4To
YUCJO MPOCTHIX yHMCeJ] GECKOHEJHO, UTO He CYLIeCTBYeT HanGoJb-
Liero mpocToro umcaa. JloKaxeM 5TO MpelJOXKeHHe.

Mp 6ynem, caenyd EBKammy, nOKaseiBaTb e€ro € MOMOLLbIO
npuéma, KOTOPHIH Ha3HBaeTCd «IOKAa3aTeIbCTBOM OT MPOTHB-
Horo» *)., VHbIMH CJIOBaMM, OOMNYCTHB, YTO CyLIECTRYET HaAHGOJb-
Iee MPOCTOE YMCJIO, MBI B pe3yJbTaTe MPAaBUJBHBIX PACCYKIEHHH
npuagéM K MPOTHBOPEUMIO. ITO M MOKAMEeT, YTO MpPeNoNOoKeH e
O CyLIECTBOBAHMM HAMGOMbIIErO MPOCTOrO YKMCJ/IA HEempaBHIBHO,
4TO TAKOro UMC/Ia HeT.

Wtak, npeanosoxuM, YTO CyLIeCTByeT HauGoJblliee HPOCTOe
yucao. O6Go3Hauum ero yepes p. PaccMoTpum uMcaO, mnpexcra-
BJAIOILEE [POM3BeleHHe BCeX MPOCTHIX 4YHCeJa, T. €, YHCIO
2.3.5-7-11 ... p. llpu6aBuB K 3TOMy YMCIy eRUHUILY, I0-

*) B macrosiliee BpeMs HMMEETCH MHOTO Pas3MHYELIX JAOKAa3aTelbCTB
TeopeMbl 0 GECKOHEYHOCTH MHOMECTBA IIPOCTBHIX YMCEl.
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ayuum wucao 2-3-5-7-11 ... p-+1, wxoropoe, koHeuHO,
ropasno 6oJblue, Yem p.

[TonbiTaemcs pasgenuTbh ero Ha Kaxkoe-mu60 MPOCTOE 4YHMCIO0
(Mbl mpenmnosiaraeM, 4To p camoe 6OJbIIOE MPOCTOe YyMC/IO0). Huciao
2:3-5-7-11 ... p+4-1 cocrour us nByx caaraemux. [Tepsoe
cnaraemoe 2-3-5-7-11 ... p, KaK npousBeJeHHe BCeX MPOCTHIX
qhcen, NENATCS Ha Moboe MPOCTOe YMCIO0, a BTOpOe claraemoe
(enuHuIa) NpY OeJeHMH Ha J106oe LeNoe YUCJI0, KpOME eIHHUIH,
naéT B 4aCTHOM HyJb M B OCTaTKe €IMHMIY; SHAuUUT, U CyMMa
2.3-5.7-11 ... p—4 1 npu menenun Ha J060€ MPOCTOE YUCIO
LACT B OCTaTKe eITMHHLY.

CneroBaTe/NbHO, MPENINOJIOXKHB, YTO P — camoe GOJbIIOe MpPO-
CTOe YMCJO, MBI MPUIIIM K MPOTHBOPEYMIO, TAK KAK B 3TOM CJyuae
COCTaBJIEHHOE HAMM YMCJIO HY HA OJTHO U3 MPOCTBIX YHCEJ He NeNUTCS.

3uaunr, yucao 2:-3+5-7-11 ... p—4 1 wm camo sBasercs
MPOCTHIM, WM NEJUTCA HA NMPOCTOE 4YHCJIO, OTAMYHOE OT 2, 3, 5.
7, 11, ..., p, u, 3HauuT, Gosbiee yeM p. Takum o6pasom, npen-
TIOJIOXKMB, YTO p— HauboJblllee DPOCTOE YHC/IO, MBI JTOKA3alH,
YTO CyILIECTBYET MPOCTOE YMCJO, elé GoJbluee. ITO MPOTUBOPEUHE
y6exmaerT Hac, 4TO HCXOLHOE Mpe/rOJOXeHHe HeNPaBUIbHO, T. €.
4TO HauGOJbIIEr0 MPOCTOrO Yuc/aa OHITh HE MOXET: YHCJIO Mpo-
CTBIX uHcesn GeCKOHeYHO.

Bce npoctbie uucia, HauMHas C TPEX, MOXHO DPasbUTh Ha
nBe kxateropud. Omuu (nanpumep, 5, 13, 17) umeior Bun 4n—1;
npyrue (uamnpumep, 3, 7, 11) wumeior Bum 4n— 1. Huxaxoro
MHOrO BHZA Heu&THOe 4YucaI0 (a2 BCe MPOCTHIE YMCIA, KpOMe
yhcaa 2, HEYETHH) MMETb He MOXEeT, TaK KaK IpH JeNeHHH
HEUSTHOTO YMCIa Ha 4 BO3MOXHEI OCTAaTKH, paBHBHE TOMbKO 1
unu 3. Pasymeercsd, He BcsAkoe uucao Bunma 4n -+ 1 mpocroe,
HO BCSIKOE MPOCTOE 4YHCJIO MMeeT OnMH M3 3Tux BuposB. Cnpa-
IIMBAeTCS: B KaXIOM JIM U3 3THX KJaCCOB COJEPKHUTCA GecKo-
HEYHOe MHOXECTBO MDPOCTHIX UYHCEJ, WM Xe OJHH U3 HHX KOHe-
yeH, a npyro#i—mHer? O6a OHM ObITb KOHEUHHIMH, PasdyMeercs,
HE MOTyT.

MccnenoBanye moxasano, 4TO W TeX MW IPYTHX 4HCel
6ecxoHeuno MHoro. Jlaa vyucea Buma 4n -1 10KasaTeNbCTBO
5TOrO yTBEPXJEHUS HECKOJbKO FPOMO3LKO, M Mbl OrpPaHMYMMCH
TEM, YTO JNOKa)xeM OeCKOHEYHOCTh MHOXKECTBA MNPOCTHIX YHCel
puna 4n—1.

JlokaxeM mpefBapuTeNbHO Clefyiollee BCIIOMOraTebHOe Ipen-
noxeHue (emmy): «ITpousBerenre HeCKOMBKHUX 4uCel Buna 41— 1
caMo ecTb 4MCI0 Buma 4n -} 1».
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Paccmorpum nBa umcaa 3toro kaacca: 4e-H1 wu 46+ 1.
[TepeMHOXHMM UX:

(4a—+1)(4b+1)=16ab+4a -+ 4611 =
—4(4ab+a+b)+1=4k1,

rge uepe3 k o6GosHaueHo menoe uMcao 4ab 4 a-+b. Mu
BUIUM, YTO MPOM3BENEHHE NBYX MHOXMHUTeNeH Buma 4n -1 06a-
3aTeJbHO MMeeT TOT ke BUA. [Ipucoemmusia TpeTuil, ueTBEPTHIH
M T. 0. MHOXMWTENM, MBl y6GeruMcsi, 4TO TO Ke CaMoe MOXHO
CKa3aTh O NPOM3BENEHMH JIOO0r0 4MCIa TaKMX MHOXHTeJeH.

ITepeiiném Temepb X Teopeme O uMcaax Buma 4n—1 u npu-
MEHUM K Heft eBKJIMIOB NpHEM noOKasaTeabCcTBa. [lomycTHMm mpo-
THUBHOE — 4TO MPOCTEIX 4MCeJ BUma 4n-— 1 — KOHeYHOoe KOJIH-
yecTBO, Hampumep m. OGO3HAYMM HUX Py, Pg - -+, Py- Paccmor-
pHM 4HMCJIO

A=4.p -py... Pp—1.

OHo nmomxHO WMeTb XOTS1 6Bl ONMH (MPOCTOR) MHOXHUTENb BHIA
4n— 1, MOTOMy 4TO OHO caMO uMeeT BMI 4n— 1, a mpousse-
IeHue MHOXMTedeH Buna 4n-+1, Kak Wb BUIeNH, TOKHO
umeTh BUR 4n—-1. WTak, cpenu mpoCTHIX MHOXMTeqel uuciaa A
IOMKHO OBITb HexoTopoe p = 4n— 1. Ho p He mMoxeT paBHATHCH
HU ONHOMY W3 UYHCeN Pi, Do, + -+, Py, MOTOMY UTO HH Ha OJIHO
U3 OSTHX uMceJ Hame A He [eMUTCH; 3TO P — HNPOCTOE YHCJIO
Buna 4n — 1. CnenoBaTeqbHO, UMCAAMH Py, Doy - .+, D, HE HC-
YepnbIBAIOTCS BCe MPOCTHe uHMcaa BUpa 4n—1; a ato mporu-
BOPEUNT HallleMy HMCXOITHOMY MpeInoNoXeHHo. Takum o6pasom,
MPOCTHIX 4uces BUIa 4n— 1 GECKOHEYHO MHOTO.

Yucaa Buna 4n— 1 o6pazyioT apupMeTHUECKYO MPOrpeccHio
C repBHIM ujgeHoM 3 M pasHocteio 4 (=3, 7, 11, 15,...).
IloKa3aHHy0 TOJBKO 4YTO TEOpeMy MOXHO O6bLIO OB cdhopmy-
JMPOBaTh M TaK: B GeCKOHeUHOH apHMeTHYECKOH mporpeccuu

-+3,7,11, 15,19, ...

CONIEPKHUTCS GECKOHEUHOe Xe MHOXECTBO MPOCTHIX YMCel.

CrnpammnBaercsl, HeT Ju el MpPOrpeccuit, 06/amaoIluX TeM
e CBOHCTBOMP? MBI BHie/H, 4TO MPOTPECCHs C MEPBHIM 4IEHOM 1
u pasHocTbi0 1 (Cam HaTypanbHEIR PAN) COmepUT GeCKOHeuHoe
KOJIMYECTBO MPOCTHX 4uces. TO e Camoe roBOPHUIOCH (XOTH MBI
U He [OKaselBalIM 3TOro) o mporpeccmn —+—1, 5, 9, 13, 17,
21, ..., T. . 0 uncaax Buma 4n--1.
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Boupoc O KoOmM4ecTBe MPOCTHIX 4YHCesl B TOH WA MHOM
apuMeTHYECKO! [pPOTrpeccHMM 3aHMMaJl MHOTMX MaTeMaTHKOB,
ocoGenHo Ha py6exe XVIII u XIX crosneruit. Pewnn ero moin-
Hoctbio Jlexén-/Iupuxae (1805—1859 rr.), xotophift mokasar,
yto Jwb6asd apudmeTHueckas NPOrpeccusi, MepBHH wieH U pas-
HOCTH KOTODOH B3aMMHO TPOCTBI, CONEPXHUT Cpend CBOMX UJIEHOB
6eCKOHEYHOe MHOXECTBO NPOCTHIX uuces. OroBopKa OTHOCHUTEIbHO
B3aMMHOH MPOCTOTHl NEPBOr0 4YJ€HAd W Pa3HOCTH OueHb CYLIECT-
BEHHa: €C/IM OHM MMET OOCLIMA MHOXHTEeNb, OTAMUHBHIA OT
eNVHULE, TO, OYEBMIHO, BCe UJIEHH nporpeccuu OyiayT comep-
KaTh STOT MHOXMHTeNb M, CJENOBaTeNbHO, GyAyT YUCIAMH CO-
CTaBHBIMH.

Manoxuth 1n0KasaTenbCTBO JlMpuxie 3/eMeHTapHO — COBEp-
IIEHHO HEBO3MOXHO.

YrnomsiHeM, KCTaTH, el o6 onHo#t mpobieme, KOTOpas ecTe-
CTBEHHO BO3HMKAeT MpPH BHUMATENbHOM DPaCCMOTpeHHM 3parocde-
HOBA pelleTa ¥ KOTopas O CUX Top He pemieHa. Cpeny MpOCTBIX
yyceJ BCTPEUAIOTCS «UMC/a-GJUBHELBI», T. €. TMape COCEIHUX
HEUETHBIX YMCell, SIBJSIOLIMXCS OXHOBPEMEHHO MPOCTHIMH. TaKoBH,
Hanpumep, uucaa 5 u 7, uucaa 11 u 13, yucna 17 u 19 u 1. n.
B Hauane «pemeTa» mNOLOGHbHIE Mapsl BCTPEYAOTCH HOBOJBHO
4acTo, HO MO Mepe TNPOIBWKEHHS B 06JacTb O6OMbWIKX YHCel,
UX CTAHOBMTCS BCE MeHblle M MeHbIue. B mepBo#t coTHe HMeeTCs
8 rakux map (3 u 5; 5 m 7; 11 m 13; 17 u 19; 29 u 31;
41 u 43; 59 u 61; 71 u 73); mexny uucaamu 501 u 600 —
TOJBKO 1ABe mapel (521 u 523; 569 u 571). Janbume oHu BCTpe-
4aloTC OYeHb HEPABHOMEPHO, HO B OO6LIeM — BCE pexe U pexe,
3HAYMTEJBHO PeXe, ueM CaMM MpOCThIe uKc/ia. BrpoueM, H3BECTHBI
M BecbMa COJMIHbIE MapHl <«G/IM3HENOB», Hanpumep 5971847 u
5971 849. CnpamuBaercs, OyIeT JM Cpend STHX Map mocjaen-
HAg? DTOrO0 IO CHX MOp He yIaloch yCTaHOBMTb. Maso TOro,
IO CHUX IOP He HaMedyeHO Jaxe IyTH, clenys KOTOPOMY MOXHO
6610 OBl NPUGJMBUTLCS K DPeLIEHHI0 3TOH MpoGJeMsl.

BaxHe#luuM BOMPOCOM, CBSI3aHHBIM C IIPOCTBIMM YHMCJIAMH,
ABJIIETCA BOMPOC O BO3MOXHOCTH PasjlOXKeHHsl Jo60ro 4YMcia Ha
NPOCTEHIE MHOXHTENH, T. €. O BO3MOXHOCTH MpEICTaBJCHUS JII0-
60ro uyucia B BHUIE MPOM3BENEHHS MPOCTHIX YHMCET M MPUTOM
€IMHCTBEHHBIM 00pasoM. IJTa BO3MOMHOCTb KaXeTCs HaM COBep-
IIEHHO OYEBMIHOM, ¥ MBI B NPeNBIAYLIMX TJ1aBaX HEONHOKPATHO
eé ucmoab3oBatu. Ho B nelCTBUTENLHOCTH [penJioXeHne O pas-
JIOXEHNH HA NPOCTHIE MHOXWTENM SBJASETCS TEOPEMOi, KOTOPYio
HYXHO ¥ MOXHO nokasaTb. OHa HaCTOJBKO B@XHA B TEOPUH
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uucen, 4To ed HepenKo HA3BIBAIOT «OCHOBHOM TeopeMoH apud-
MeTHKHM». BoT Kak owna Qopmynupyercsa: «Bcskoe HaTypanbHOe
YUCJIO DPasJaraercsd €IMHCTBEHHBIM O6pa3oM Ha MPOCTHE MHOXH-
Tenu». JlOKaxeM 3Ty TeopeMmy.

[TpenBapuTeNBsHO JOKaXeM BCIIOMOraTenbHYIO Teopemy (eMMy).
ViMeHHO, [OKa}eM, 4YTO M3 [eJMMOCTH mOpou3BeneHust R/ Ha
MPOCTOE YHCJIO P CAeLYeT, YTO XOTs Obl OMHUH MHOXMUTENb (16O B,
nu6o I, a MoXer ObTb M 06a) meauTCs Ha p.

HeficTBuTenbHO, uHCI0 E AMOO meauTCS Ha p,— U TOrma
TeopeMa JnoOKasaHa, — au60 Her. Ecnu k& He neautcs Ha p, TO
4yucina £ M p B3aMMHO-TIPOCTH, IOTOMY 4YTO R, He lLeJsch Ha p,
He CONEpPXHUT ero B 4YHCIe CBOMX MHOXHTele#, a p, OyldyuH
NPOCTHIM, HHKAKHX WHHIX MHOXHTeJeH, KpoMe eNWHMIB M Ca-
Moro p, He umeer. Ho ecau kB B3aMMHO-IIPOCTO C p, a TPOU3-
BeneHue k[ jmenuTtca Ha p, TO / JOMKHO IeJUTbCS Ha p (Teopema
tpeTbs raaBel VI, ctp. 51). CnenoBatesnbHo, [ nenutcst Ha p.

Orta jgemma 6e3 Tpyna pacnpocTpaHsieTcss Ha J06oe 4HCIIO
MHOXWTeJeH: eCIM NPOM3BeNeHHe @b ... h IeJNUTCs HA MPOCTOE
YUCJO P, TO HA HEro IeMUTCs MO KpaiHeH Mepe OXHO U3 YHCel &,
b, ..., h.

[Tepexonum Temepb K JOKasaTelbCTBY CaMOH TeOpeMbl —
IOKa3aTeNbCTBY TOrO, YTO BCSAKOe HATypalbHOE 4YKCJIO pasna-
raeTcss eJMHCTBEHHBIM 0O6pasOM Ha MPOCTBIE MHOXHTENH. 3IeCh,
COOCTBEHHO, He ONHO, a [Ba YTBEepPXIEHUs: YTBepX1aeTcs, BO-
MepBLIX, BO3MOXHOCTb DasJIOXKEHHUs HA MPOCTble MHOXHTEIH H,
BO-BTOPHIX, €IMHCTBEHHOCTb TAKOrO PAasJiOKeHHUs.

Yro pasnoxeHne BO3SMOXHO, 3TO O4eBUAHO. ITycTh naHO HEeKO-
tropoe uucao N. Ecau oHO mpoctoe, TO TeopeMa NOKasaHa, M60
€r0 MOXHO CYUTATh COOGCTBEHHHIM €IHHCTBEHHBIM NPOCTBIM MHO-
xuteseM. Ecau ke OHO COCTaBHOe, TO PasieJMTCS Ha KaKoe-TO
IPOCTOE YKCI0 p, MeHblee yeM N. B yacTHoM moJyuutcs uucao Ny,
Toxe meHbwee yem N. Ecau N; npocro, To N=p,N,, u Teo-
pema nokasaHa. Ecau xe N; He sB/If€TCS MPOCTHIM YUCJIOM, TO
OHO PasHeNUTCs HAa HEKOTOPOE MMPOCTCE YUCIO Py, MeHbluee YeM N,
¥ B uyaCTHOM nojayuyutcs N,, Towe MeHbliee uem N,. Uucaa N,
N,, Ny u T, n. BCE BpeMsl yMEHbUIAIOTCH, W YUCJIO UX HE MOMKET
6bITh GeckoHeuHblM. [TosToMy nofimém mo mnocjenHero 4acT-
HOFO — YHUCNA Py, — YXKe TpPOCTOr0, M MOMyYMM (IpeNCTaBJeHHe
uyucna N B BHIe MPOU3BENEHHS TPOCTHIX YHCEN PyPg. « « P

DTO0 BCE& OYeHb MPOCTO M MOYTH O4yeBUAHO. CylIECTBEHHON
ABJISIETCS] BTOPAsl YacTb TeOpeMbl, MMEHHO yTBepxIeHHe, 4TO pas-
JoxeHre duciaa N Ha MPOCTHE MHOXHUTenu exuHcTBeHHO. IIpen-
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NOJIOKKUM, 4YTO HaM ynajoChb IOBYMA MYyTAMU Pa3J0KUTH YUCIO N
Ha 1pOCTHIE MHOXWTENM: MEPBHIM METON [aJj pasoKeHHE

N=p,py...pPp
a BTOPOI — pasJ/iokKeHHe

N=gq,q5.. .95

rie BCE P U g— MPOCThle 4YUCIA,
HMmeeM, oueBHIHO,

PiPa- - Pr =192 - - qs- (*)
JleBasg yacTb 3TOTO PaBEHCTBA NENUTCS HAa p;; 3HAYMT, U MpaBad,
T. €. NPOM3BENEHUE ¢,q, ... g,, HAa Hero pasneiautcs. Ho B cuny
JIEMMBl OJIMH U3 MHOXHTeNeH ¢, ¢o, ..., g JOMKEH Pa3eJUTbCS
Ha p;. Homyctum, 410 g, HAeAUTCH Ha p; (MBI BCEraa MOXeEM
nepeHyMepoBaTh 4YUCJa ¢ HMEHHO Takum o6pasom). Yucao ¢,
Gynyud UPOCTHIM, [EJIUTCA TOJBKO HAa €IVHHIy M Ha C€amoro
cebsi; CJen0BaTeNbLHO,

G, =P

[Nonenus o6e yactu paBeHcTBa (*) Ha p; = g, NOJy4UM:

PoDy- - -Pr =453~ - - Gs.
[ToBTOpUB 3TO Ke pacCyiIeHue, MOMYYUM:

qa = Pa;
a [ocJie HOBOro COKan.leHHﬂ inIIléM K COOTHOUWIEHHUIO

PsDy- Py =10G3q,- - -4s-

Touno Tak e HAHAEM, UTO Gz3=Pps; G, =Py .-+ qs =Dy
CnenoBaTe/ibHO, MHOXHTENEH § CTOMBKO e, CKOAbKO MHOXHTE-
Je# p, Kaxaoe ¢ PaBHO HEKOTOPOMY p, T. €. 00a pasJomeHus
yucsa N Ha NpOCTHiE MHOXHTEIN — TOXIECTBEHHBI.

Kak npakTuyecku pasjaraTh YuC/la Ha OPOCTHIE MHOMXHTEINH,
YUTATEJIH MOMHAT M3 WIKOJBHOrO Kypca. Tax, Hanpumep, pasio-
weHue ynucaa 6316 Ha MPOCTHE MHOMKHUTEM BHITOJHAETCS CAENYI0=
MM 06pasoM: 8316

4158
2079
693
231
77
11711

8316=2.2.3-3-3-7-11=22.3%.7.11.

N W WwwNN
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Jlio6oe yucino N MOXKHO, TakuM 06pa3oM, MpPelCTaBUThH €UH-
CTBEHHBIM 00pasoM B dopme

N=ppb...p\,

roe py, Pg, ++., Py—TPOCTHIE uMCAa, & &, B, ..., A— HeKo-
TOpeie 1Oka3aTenad. Takoe npencTasieHne yucaa /N HHOMAA Hasbl-
BAlOT «KAHOHMYECKHM Pa3/OXKeHHeM YMC/IA Ha COMHOXKUTEJH».

[Tpexnae uyeM paccTaThCst C OCHOBHOM TeopeMO# apudMeTHKH,
cielaeM ellg ONHO 3amedaHue. Mbl Ompenme/uau MPOCTOE YUCJIO
KaK TaKoe, KOTOpOe He HMeeT [ejuTened, Kpome camoro cebs u
exuHunel. Jlanee, Mbl IOKasand, YTO eC/IM NMPOU3BENEHME HECKOJb-
KUX 4YHCeJ HeJUTCH HAa MPOCTOE YMCJO, TO Ha HEro HEIMpeMeHHO
pasfgeauTcss XOTd Obl OOMH M3 MHOXHTeJed (/eMMa K OCHOBHOM
Teopeme). MoxHO OblIO OBl 10Ka3aTh TeOpeMy, OOPATHYIO 3TOH
JeMMe, UMEHHO — JOKAa3aTh, YTO BCAKOE YMCJIO, Ha KOTOpoe 06s-
3aTe/IbHO JeNUTCs XOTS Obl ONMH MHOXHTE/b [IEJSLIEroCs Ha Hero
MPOU3BENIEHUs HECKONbKMX YMCeN, He MMeeT HHBIX MHOXHTEJeH,
KpoMe eXMHMLIB U camoro cebd. ITosToMy HMeHHO moOcC/enHee
CBOHCTBO MOXHO IpHUHATh 34 OMpefe/eHHe MpocToro uucnaa. Tak
4acTO M IEJAI0T: MMEHHO, MPOCTHIM YUCJOM HA3bIBAIOT YMCJO, HA
KOTOpO€ IIpOM3BEJEHHE MOMXET IeJUTbCA TOJbKO B TOM Clyuae,
eCcIy Ha Hero JeNuTCs ONMH U3 MHOXMTeNeH; a uuc/io, He UMero-
llee UHBIX HeauTened, Kpome Ce6s M eIMHUIIB, HA3BIBAIOT Hepas-
a0xkuMbIM. [To/Ib3ySICh 9THMYM TEPMHUHAMH, MBI MOXEM JIeMMY Cop-
MyJHPOBATh TaK: «BCAKOE HEPA3IOKMMOE YHCIO — IPOCTO»; & 06-
paTHy10 eit TeopeMy TaK: «BcgKoe NMpoCToe YMCI0 — HePAa3I0KUMO».
O6e 3TH TeOpeMbl MOXHO COEIMHUTb B OJHY: TEPMUHHI «IPOCTOE
YHUCIO» U «HEPA3JOXUMOE YUCIO» — 3HAYaT OJHO U TO IKe.

VcKkyWm&HHBIA  Pa3MUYHBIMU  apUDMETHUYECKUMH CIOPIPU3AMHU
YyuTaTeJb He CTAaHeT CIpauiuBaTh: «3ayeM Obl0 BBCIWUThL ABA Tep-
MHHA, eCJM OHM O0003HAualT OJHO U TO XeP?» Yurarenb yyB-
CTByeT, KOHEUHO, 4TO 31eCh CKPHIT KaKOH-TO MoxBOX. Benp ecan
eCTb «apu(pMEeTUKH», B KOTOPHX TPWXKIB TPH-— YeThpe U
3 -3 =10, To nouemy Obl He OLITb U TaKOH apudMeTUKE, B KOTO-
pod MPOCTHIE 4YUC]A He SBJSIOTCA HEPA3JOXKUMBIMU, a Hepasio-
XUMBIE — TPOCTHIMH P..

[MpaBna, Takas apudMeTHKa KaXeTCs HeBeposiTHOH. Benp
VIMEHHO JIeMMa, CMBICJ KOTOPOH, MO CYIUECTBY, M COCTOUT B OTO-
XKIECTBJEHUU [OHATUH MPOCTOTH ¥ HEPA3NONKMMOCTH, MO3BOJUIA
HaM [0Ka3aTh, YTO Pa3JoxeHHe MOOOro 4uc/ia Ha mpOCThie MHOXH-
TeJIU — eIVHCTBEHHO. Heyxeau BOSMOXHBI Takue «apU(PMETHKH»,
B KOTODBIX ONHO M TO )K€ YUCJO pasjaraerTcss Ha HEPasOKUMbIE
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MHOXWTEJH HECKOJbKUMHM pasiWYHHIMH OYTAMY, T. €. UMEeT He-
CKOJIbKO KaHOHHYECKUX DPas/IOmeHu#H ?

OxaspiBaercs, yTo BO3MOXHH. CyLIeCTBYIOT TaKHe 4YUCJIOBHIE
CHCTEMBbl, B KOTODHIX Da3/MOXeHHe YUCesl Ha HepasloXUMbBIe MHO-
JKUTeNU He eIMHCTBEHHO, a HAa IPOCTHE — He BCErja BO3MONHO.
VIMeHHO HanMu¥e STHX CHUCTEM M NpPUBEJNO K HEOOXOIMMOCTH pas-
JAYYaTh YMCIA MNPOCTHle M yucaa Hepasjoxumble, IlpaBma, Te
YUCJOBbIE CHCTEMbl, KOTODHE MPUBEJIM K YCTAHOBJIEHHUIO STUX
MOHSATHH, OYeHb CJOXHBI, U OBOPUTh 3IeChb O HUX, HECMOTPs Ha
BCIO MX BaXHOCTb /51 BHICIUMX OTHEJOB TEOPUU YMCEN, HEBO3-
MOXHO. HO MBI paccMOTpMM IIPOCTOH HCKYCCTBCHHBIH mpuMmep,
KOTOpPHIfi MOMOXET pasobpaTbCsl B CyLUECTBE Iela.

PaccmoTpuM psin BcexX UYETHBIX MOJOMKHUTEJBHBIX YUCed, T. €.

ducaa 2,4, 6,8, 10, 12, 14, 16, 18 u T. 1

ITOT psii MHOTMMH CBOACTBAMM HANOMMHAET HATypaibHbIA psAL.
Tax, nHanpuMmep, B HEM BCerna BBIIOJHSIOTCS OOBIYHBIE CJIOXEHHE
M yYMHOXEHHE; 3TO 3HAyuT, 4YTO CYyMMa ¥ NpOM3BEJIEeHUe IBYX
MW HECKOJbKUX YETHBIX YMCEN NalT CHOBA YMCJO UETHOE. Bhium-
TaHME MEHbILEro 4YMcja W3 GOJIbIIEr0 TOXKE BCErna BO3MOMKHO.
Hakonen, neneHue C OCTaTKOM (MOC/IeIOBaTeNbHOE BBIYUTAHHE)
COBEpPLIEHHO aHANOTHYHO OOGBLIYHOMY AENEHHI0 C OCTaTKOM,

B 3TOf 4MC/IOBOH cuCTeMe HEKOTOpble YHCJIAa MMET TOMbKO
nBa geautens (pacCMATPUBAIOTCH, pasyMeercs, TOJbBKO Y&THbHIE
neaurean). TaxoBw uucaa 4, 6, 10, 14 u mHorue npyrue, neis-
uecs TOJBKO Ha nBa M Ha cebs. JlioGoe umciao Buma 4n—-2
(roe n—oObIYHOE HATypajabHOE 4uCca0) OymeT B Halled cucTeMe
UMeThb TOJBKO JBa neauTead. Yucaa takoro Bupma U Oynyr,
C TOUKM 3peHHs STOH CHCTEMbI, YUCJIAMHU Hepa3aoKUMbeIMU, Huco 2,
nono6HOe eNMHMIE B DALy HATypa/ibHEIX YMCE], HUMEeT TOJMbKO
onuH peiautenb (camoro ce6s). Hakoweuw, uucna 8, 12, 16,
BOOOLLE 4MC/Ia BUIA 47, UMEIOT HECKOJbKO IeJHTeNeH,

[Toxa ananorusi ¢ OOBIYHBIM HATypaJbHEIM psAAOM HoJaHas. Ho
najblile HaYMHAeTCs pacxoxaenye, Paccmorpum uuncio 420, npunan-
Jexallee K Hamell cucreme (détHoe). Ero MOXHO IByMsl MyTsMH
PasJoNKUTh Ha MHOXUTENH, HEPAa3NOXKUMBEIE C TOUKHM 3DeHHs Haueh
cucrembl. [ehicTButenbHo, umeeM: 420 =16 - 70 u 420 = 14 - 30.
Yucaa 6, 14, 30 u 70 Hepasnoxumbl (HA OMHO U3 HUX HE SBJAETCS
npousBefeHieM IBYX YETHHIX e unces.) Ciie10BaTebHO, BO3MOXHO
nBa pasjoxenuss uucaa 420 Ha Hepas/nOXKUMble Hajee MHOXHUTENH.

Kaxue »xe uyucia OynyT UrpaTh B Hailed CHCTeMe pOJb Mpo-
creix? HerpynHno cooGpasutb, uTo 3TO OyxyT uucia Buga 2p,
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rIe p-—TmpocToe 4YHCAO B OOBIYHOM CMbIcie (C TOUKM 3peHus
apuMEeTUKY HaTypajbHOro psina). Bceskoe npocroe uucao Gyner
B Hawe# cucreme HepasnoxuMbiM. Ho He BCskoe Hepas3noXUMOe
O6yner npocthiM. Yucaa 30, 42, 70, 6ynyuu Hepas/aoKUMBIMHU,
He OynyT mpocTeiMH. Jlemma, rnpenulecTBYIOLAss OCHOBHOHM TeO-
peme apudMETHKH, IJS HUX He RunoJHsgercs. [ToaTomy-To M no-
JIy4n1aCh BO3MOXHOCTb pa3/araTh YMCJIO HA HEPA3J0XKUMble TaJblie
MHOXHTENN HECKOJbKUMU CHOCOGaMH.

JpyruM napamoxkcoM 3TOH YMCAOBOH cHCTeMbl OyHEeT TO, 4TO
HE BCAKOE YHCIO MOXHO OyAeT pasNOXUTb Ha MPOCTHE MHOXH-
Tenu, T. €. [PeiCTaBUTb B BHUIE MPOU3BENEHUs] UMCeN BUma 2p,
rge p—oO0bluHOEe mnepBOHauadbHOe uMci10. To ke uucao 420,
pa3jioXKMMOE IByMS MyTAMU Ha <HEPAs/JIOXKUMble» MHOXHTENH, He
MOXeT OBIThb Pa3JOXEHO Ha «IPOCThHIE» MHOMXUTEJIH.

YT1o6b 3aKOHYMTH JaBy 00 3paTOCHEHOBOM pelleTe, CKaMeM
HECKOJbKO CJIOB O NOMHTKAX Ha#TH o6uIyo ¢opMyay, KOTOpas
naBaja Obl (IpM BCeX LEJBIX 3HAYEHHSX BEJNMYMHBI 7, BXOXALLEH
B He&, TOJMbKO 1pocThle yucaa. «Oxora» 3a Taxumu (GOpMy.JaMu
Hayajach elE B KJA4CCHYECKOH JAPEBHOCTM M 1O CHUX [0p He
yBeHdanach ycnexoM. CyLIecTBYIOT pasiuyHbie QOpPMyJE, COLEp-
Xalllie HeKOTOPYI0 BEIMYMHy £ Y [AIOLUHe NPH PAa3IUYHBIX IEJBIX
BHAYEHUAX 7 MpOCThle uucaa. Ho Bce OHM MpPM HEKOTOPOM 3HA-
YeHUM 1 «IIePecTaloT edHcTBOBaThb». Tak, Hampumep, BHIPAXKEHUE

A=n?—79n -4 1601

naéT TpOCThle uucaa mpu JM060OM 7, He npeBocxonsulem 79, Ha-
npuMep, npu n =0 Mo nonysum A =1601, npu n =1 Gyzer
A =1523, npu n =2 6ymer A= 1447, —BC& uucna npocTsle.
Hakownen, npu n =39 noayyum A = 41, — TOXe npoCTOe YUCIIO.
JHanee, npu 3Hauenusx n oT 40 nmo 79 noayyawTcs Te e 3Ha-
yeHus A, HO B o6paTHOM nopsanke: npu n = 40 6yner A = 41,...,
npu n=78 6yner A=1523, npu n=79 Gyner A= 1601.
Ho npu n =80 dopmyna «OTKasbBaeTcs Cayxutb»! B 3stoM
clydae MOJYYUM:

A=2802—79 801601 = 1681 = 412 —yuc0 cocraBHOe.
Bor ewg wmnrepecHnit mpumep *). Ecau B Bhlpaxenue

P41
N=——

*#) DJtor mpumep ykasax mue mpod. A. . Bepmantom.
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BMECTO P NMOACTAB/IATh PA3/JHYHEE NPOCTHE HeuydTHBIE YHCaa 1o 31,
TO 3HayeHus N Toxe OyAyT MpOCTHIMM uMciamu. [IpuBomum Ta6-
JUYKY 3HAYEHHH P M COOTBETCTBYIOILIMX 3HaueHHH N:

y4 Y/
) N=2+T ) N=2F1
3 3

3 3 7 23601

5 11 19 174761

7 43 23 2796 203
1 683 29 178 956 771
13 2731 31 715 827 883

Ho dopmyna «OTKa3blBaeTCsl CJAyXUTb» mpu p==37; npu
231+1
3
pasnaraeTcsd Ha 2 MpOCTbIX MHOXHTENS, UMEHHO:

45812984 491 = 1777 - 25781 083.

B koHue npenbinyLied rjaaBel Mol [OBOPHJIM O 3HaMEHHTOH
omnbke Pepmd, CBA3aHHOR C «OXOTOH 3a (opMmyioii», mnawoueH
npoctele uyucaa. Pepmd cuuTans, 4yTo MpU JM0O6OM IIEJOM HEOTpHU-

natenbHoM 1 Buipawenue 227 -1 naér npocroe wucao. Ecan
MaTeMaTHyecKkoe 4yTbé O6maHy/10 depMid B TOM OTHOILEHHH, YTO
ero yTBePXKIEeHHe OKa3aJoCh HeNpaBUIbHBIM, TO BO BCAKOM Cilyuae
OHO [MOJBEIO €ro K OuYeHb BAXHOH M MHTEpecHOH npobiaeme.

Okasanoch, YTO €CJaM W He BCe 4YKCJa BUIa 22"—1—1 ABJAIOTCA
HPOCTBIMH, TO Te M3 HHUX, KOTOpble MPOCTH, 006/MaAai0T PALCM
3aMeuaTe/NbHHIX CBOHCTB. Mbl YK€ roBOpUIM, YTO WMU 3aHHMAJICH
O#sep, KOTOpBIA M oOHapyxua omubky $epmd. Ho cambiit m060-
ObLITHBEIA pe3yJbTaT, OTHOCHALUMMACH K 9TUM 4YUCAaM, ObLI MOJyYeH
Fayccom. OH cBsi3aH C HM3BECTHOH reoMeTpUYEeCHOH 3amauei —
C MOCTPOEHHEM MOMOLLbIO LUPKYJ/Isd U JUHEHKU MPaBUIbHBIX MHOO-
YTOJIbHUKOB.

Yike B IPEBHOCTH YMENH CTPOUTH INpaBH/bHbE TPEX-, YeThl-
péx- U nATHYroabHUKH. [T0/b3Yysch BO3MOXKHOCTBIO NENUThb JHOOOH
yroa morosaM, 6e3 Tpyna ctpounu 8-, 16-, BooGmie 27-yrosb-
HUKH; nantee 6-, 12-, Boobue 27 . 3-yroapHuxy, 10-, 20-, Boobuie
27 . 5-yroJpHuKM. OTHHMAs OT OXHOM MIECTON 4YaCTH OKPYXHOCTH
ONHY IHeCATY 4YacTb €€, Mnojyyanud OIHYy MsTHaAUATYIO: T. €.
CTPOW/IM [(PaBUMbHBLIA BMMCAHHBLIA MATHALNATHYrOJbHUK, a 32
Hum 30-, 60-, BooGuie 27 - 15-yroabHuku. Ho BCe MOMBITKY MO-
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CTPOUTb IHMPKYyJIeM W JHHEHKOW NPaBUIbHHINA CEMH~- WM ONUH-
HaJIaTUYTOJBHUK OKaHYMBAJUCh Heypmauei.

Tak npono/xajnoce 6ojee IBYX Thicsiy JieT. Bosee nByx Thicsy
JeT BCe TMOMBITKM MaTeMaTHKOB MOCTPOUTb LIMPKYJEM M JUHEHKOH
NpaBU/IbHbIE MHOTOYTOJNBLHUKM, KOTODBIX HE yMEJH CTPOUTb B IPER-
HOCTH, OKaHuuBaauch Heynaue#. W Ttompko B 1796 r. messTHa-
IUATHIETHHH T'ayCc HEOXKMIAHHO /IS BCErO MATEMaTHYECKOro MUpa
Haméa cnoco6 MOCTPOEHHs HHUPKy/neM W JIMHeHKOH MpaBUIbHOrO
CeMHAIIATHYTONbHAKA, 4 uepe3 NATh JeT OMy6JMKOBaN pelleHue
3a1au¥ O MPAaBUJIbLHBIX MHOrOYrOJBbHHKAX B OOLIEM BHUIE,

laycc 1nokasan crenyiounyo 3aMeyaTesbHYI0 TEOpeMy: LHUp-
KyJneM ¥ JHHEHKOH MOXHO MOCTPOMTb TOJbKO TaKHE MNpPaBHiIb-
Hble MHOTOYTOJBHUKH (C NPOCTHIM YHCIOM CTOPOH), Y KOTOPHIX
YUC/IO CTOPOH eCTh «mpoctoe uuciao depmd», T. e. uucio BUIaA

22" L1 (mpu Tex 3HAYEHMAX n, DPasyMeeTCs, IPH KOTOPHX 3Ta
dopMysia Ia€T MPOCTOE YMCIO, YTO, KAK MBI 3Ha€M, OCYyLIeCT-
Basercs He Bcerma). Ilpy rn =2 nomydaeTcs mpaBU/IbHHIHA
17-yro/ibHKK, NPU 1 = 3— NpaBUJbHbIA 257 -yronbHuK. Ecnu yncio
CTOPOH MPAaBUHIBLHOrO MHOTOYTOJIbHMKA — IPOCTOE, HO He SBASeTCH
yuciaom PepMd, TO ero MOCTPOEHHE K/IaCCHYECKUMH CPeICTBAMU—
LUPKyJeM W JMHeHKOH — HeBO3MOXHO. IIpaBu/bHbIE MHOTOYrOJMb-
HUKM C CEeMbl0, C OJMHHANLATBIO, C TPHUHAMIATBIO CTOPOHAMH
MOCTPOMTb IMPKYyJeM U JMHEHKOH Hembss, a ¢ 17 m 257 cro-
pOHaMU — MOXHO!

Cam Taycc, pewuB 3amauy B oOwieM Buie, Hajl pa3paGoTaH-
HLIA 1O KOHIA METOX MOCTPOEHHMs TOJBKO IJsi CEMHaILaTHYTrOMb-
nuka. Cuenywomwumu nociae 17 «uncnamu Pepmi» spasiorcs 257
n 65537, 3akoHUeHHOe MOCTPOEHHEe MHOrOyroJbHHKA c 257 cTo-
ponamu nan Pumeno (oHo sanumaer 80 CTpaHuIL), a MHOTOYTOJIb-
Hug ¢ 65537 cropoHamu mocTpous (MO rayccoBy e MeTOILy)
[epmec (pykOmuCh 3aHUMAaeT MOBOJIbHO OGBEMUCTHI PYYHOH Y4emo-
naH v xpaHutcsd B I'érrunrene). Teopus uymcesn oxasanach no6o-
nbITHEHIMM 06pasOM CBA3AHHOH C reomeTpued.

[Tocne cmeptu [aycca emy nocraBuiu B [€TTHHreHe mamMsaTHUK
Ha nbenecTtajge, uMewomeM QopMy NpaBuiabHOR 17-yroJbHOH
IIPHU3MBI.
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FTJIABA XIL
YACTO WM PEJIKO?

accMaTpuBas 3paToc(eHOBO pelleTo, MBI BUIUM,
€ YTO CHayaja MPOMEXYTKH MEeXIy MOoC/IeIoBaTe/Nb-

HBIMM [POCTHIMH YMC/IaMH HEBEJNMKH, HO IO Mepe
Q_M NPOIBIKEHHS B PALY HATYDPaNbHBIX YHCEN OHM, KaK

MpaBuiI0, CTaHOBATCS GoJblie W Gosbwe. MHeMH
C/IOBaMM, IO Mepe [BHXEHHS BIOJb PANa HaTy-
palbHBIX UMCe] MPOCTHIE YMC/IA BCTPEYAIOTCH BCE pexe U pexe
(cm. Tabmuny B KoHue 3TOH KHmxkH). Ecim cpean umcen nep-
BOrO NIeCATKa Mbl HAaXONUM YeThipe MPOCTBIX YMCA3, TO MEXIy
1001 u 1010 umeercs Tombko oxHo: 1009.

EBKJMA [OKa3aJ, 4YTO MPOCTHIX 4Yucen OECKOHEYHO MHOro:
KaK Obl HaJexo Mbl HM 3aUlIM B HATYPalbHOM psaly, Ham OynayT
nomanathcs mpocreie umciaa. C  ApPyrod CTOPOHBI, «OCTPOBA»,
COCTOSILIME CIVIOIL M3 COCTABHBIX YMCel, OynyT, Kak MNpaBuio,
CTAaHOBUTbCS «IJMHHEEe», MPOCThIE YHC/IA OYMyT BCTPEYATLCA pexe
u pexe. KakoB e 3aKoH pacnpefeseHus MNPOCTHX YHU-
cen? Kak ysHaTh, HarnpuMep, CKOJBKO HX CONEPKHUTCH MeXIy
1000000 u 10000000, He mepecuMTHIBask X HEMNOCPENCTBEHHO P
Jra 3amaua NpUHALIEKUT K YUCIy TPyAHeHIIMX, ¥ IO CEro Bpe-
MEHH IO KOHLA oHa He pemeHa. CJI0OXHOCTb 3a1a4, CBSISAHHBIX
C pacrpeleneHueM MPOCTHIX YHUCeJ, CTana y MAaTEMAaTHKOB MOro-
Bopko#. O He#i 3HAIOT M HemaTeMaTHKH. Jlaxe TMO3TH ymOMH-
HaloT 0 Hedl. Banepuit BpiocoB mucan B OXHOM U3 CBOMX M3BECT-
HBIX CTUXOTBODEHHH:

...Ho mpen dpunom 3arazka Cdunkca:
[lpocTele uucna BCE He pasraldHsl ...

Pasbepém npumep, KOTODHIH MNO3BOJUT Jyulle OCBOMTHCH
C camOM [OCTAaHOBKOH Boipoca. PaccmoTpum GeckoHeuHyIo
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reOMeTPHYECKYI0 MPOrPeCCHI0:
+—+1, 2, 4, 8, 16, 32, ...,

rie Kaxuoe Mocaepyloliee YHUCJIO B JIBa pa3a OoJblie Opemblmy-
wero. Yucao uneHOB 31eCh GeCkoHedHO. Kak e pacnonoxeHs!
9TH YKC/aa MO OTHOWEHWIO K Py BCEX HATYPANbHBIX YHCes?
Jlerko BuAeTb, 4TO BHayajle OHM «CHAAT» OUeHb rycTo. B mpo-
mexyTtke oT 1 mo 10 Mel umeem yerhipe Takux uucaa (1, 2, 4, 8).
B npomexyTke oT 30 mo 40 Mb umeeM yxe TOJBKO OnHO (32).
Haxonen, B nmpomexyTie oT 1025 mo 2025 (mpoMexyTOK B Leayio
TBICAYY) HeT HM ONHOrO uucia Hawero psina. Herpynno mnoka-
3aTh, YTO €CAM 3aliTH B HATypaJbHOM psILy IOCTAaTOYHO HajeKo,
TO MOXHO HaiTH CKOJMb YrOIHO IJMMHHBIH YHCJOBOH MPOMEXYTOK
(«0CTpOB»), HE COIEPMXalUUil HU ONHOrO YJeHa Hawell NporpecCH .

Bcé 310 OueHb HanmOMHMHAeT CBOHCTBA MPOCTHIX yucea. Ho ecth
U CyulecTBeHHas pasHuLA. 3aKOH pacrpeneNeHHs 4Yucesa psana
1, 2, 4, 8, 16, ... B pamy HAaTypa/ibHbHIX YHUCeJ OYeHb NpOCT.
HerpynHo HamucaTh ¢opMyi.y, NO3BOJSIOLLYI0 HAHTH YMCIO uJie-
HOB 3TOrO psila MeXAy ABYMS JIOGBIMM HaTypa/bHbIMM YHCJaMH.
JleicTBUTE/NbHO, YHCIO Y/IEHOB Haulero psifa, He MPeBOCXOASIIAX
yucaa N, pPaBHO yBeJHYEHHOH HA eIMHHILy LeJOH YaCTH IBOMYHOrO
Jorapudma uucia N (uuTaTesb, 3HAKOMBIA C jgorapHdmamu, cam
IOKaXeT 3TO).

Hao6opor, sakon pacnpenejeHus uucesn psna

2,3,5,7, 11, 13, ...

(pOCTHX yuces) HeoObYaiHO C/IOMeEH: 3a IJIMHHON cepueft cocTaB-
HBIX YKMCEJ MOXET MMOCJ/Ie/0BATh Cepys, 60raTas MPOCTHIMU YHCAAMU.
Hanpumep, nocie npomexyTka B 11 COCTaBHBIX uuces

998, 999, 1000, 1001, 1002, 1003, 1004, 1005, 1006, 1007, 1008
CIIENyeT (POMEXYTOK
1009,1010,1011,1012,1013, 1014, 1015, 1016, 1017, 1018, 1019

Toe u3 11 wuucen, comepxawmi Tpu mpocteix: 1009, 1013
n 1019.

Mbl BHEeNW, 4TO MPOMEXYTKH MeXIY MPOCTHMHU Y#CIaMU
CTaHOBATCS BCE GoJblie U Gosblle M AENAIOTCH B KOHLE KOHLOB
CKOJb YTOAHO AJUHHbIMM. HoO BCTpeuainTcs, M TOXe LOCTAaTOYHO
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najexo, HEOXUIAHHBIE «CTYCTKU» MPOCTHIX uucel. [lo cocencTsy
C TeICAYeH, HanpuMep, BCJeN 3a MPOMEXyTKOM B 11 COCTaBHEIX
ciaenyer cepust m3 11 umcen, M3 KOTOPHIX 3 MPOCTHIX. 3HAYMT,
Ha 22 4ucla NMPUXONUTCS TPH MPOCTHIX — Gojlee 13 MPOLEHTOB,
4TO cOBCeM He Tak yx mano! Jlanee, ecTb OCHOBaHMS IIO/IAraTh,
YTO B PNy HATYPaNbHBIX YMCeJ KAaK YrOIHO NajeKO BCTPEeYaloTcs
napsl COCEIHUX MPOCTHIX YHCeJ — «4YUC/Ia-6JIU3HENbI», O KOTOPHIX
yXe YMOMMHAJOCh B mpedsnyllell rnaase. [losTomy HajuuMe
OTPOMHBIX «OCTPOBOB», CBOGOIHBIX OT MPOCTHIX UMCEeN, MOYTH
HUYEro He MHAET HaM U CYXXIEHHS O TOM, HACKOJbKO 4acThl
nocC/elHMe Cpelld BCEX HAaTypaJbHHIX yucena. M Bcé-raxi. ..

U Bcé-raku yxe ditnep (1707—1783 rr.), 3amMeuatenbHeRmi
matemaTdk XVIII crosmerus *), mosmaran, 49TO MPOCTHE dHCAa
BCTpeYaloTCs «OECKOHEYHO pexe, yeM uensie». Kak moHuMarts 3TH
cioBa Jinepa? OHM O03HAYAIOT CleRyloliee: pacCMOTPUM Kakoe-
HUOynb HaTypanbHOe uyucao N, mpocToe uaM cocraBHoe. Pac-
CMOTpUM BCe NPOCTHE 4YuCla, He npeBocxomxsauwue N, T. €. uucaa

2,3,5,...,p

(ecin N mpocToe, TO nOCIENHUM B 9TOM psny Gymer camo N = p,
B MPOTHBHOM CllyYae — HEKOTOpOe YMcJO (nmpocTtoe), MeHbiiee N).
HonycTtum, 410 BCero GyneT # MPOCTHIX YHCeN, He MPEeBOCXOMsi-
wux N. Ecau, Hanpumep, ucxomuts u3 N= 10, TO mpocTeMu
uynucaamu, Mewbmiumu uem 10, 6ymytr 2, 3, 5, 7; Takux uucen
Gyner Bcero 4; sHauut, B 3TOM npumepe n =4, Uurarear cam
noxcuutaetr, YTO Mpu N=19 n =8, iqpu N=230 n=10wur. 1.

Camo yMC/I0 7 Mao 4TO HAaBT [/si WHTepecylollei HacC 3a1ayl,

n
HO OTHOIUEHHUE N KaK pas 4 r1nOKa3hBaeT, KaKyl HOJI0 COCTa-

BJIAIOT MPOCTHIE 4YHMC/A, He MPeBOCXONSLIMe IaHHOTO 4UC/a, 110

OTHOWIEHUIO KO BCEM HATypalbHBIM YMCJaM, €ro He NPeBOCXOns-
n

wuM. OTHomeHne 7 BUOJHE XapaKTepusyer ryCToTy, WM, Bbpa-

KasiCh HAYYHBIM SSLIKOM, «MJOTHOCTb» MPOCTHX YHCeN CPEeIH

HaTypanbHBIX. B cnenytoiwet Tabaune npuBengH psan sHauenuit N

n
M COOTBETCTBYIOLIMX 3HaueHHH n u 7+ B mociemmeit crpoxe

*) diinep Gonee 30 xer mma u paGoran B PoccHH, ABAAACH WieHOM
IMeTepOyprcko AKaneMun Hayk.
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NoKa3aHo, Kako MPOLEHT COCTAaBJMET YHUCJAO 7 1O OTHOWEHUID K N:

N 10 100 1000 100000 | 1 000000 | 1000 000 000

n 4 25 168 9592 78 498 50 847 478
T’\z/_ 0,4 0,25 0,168 0,09592 {0,078 498 | 0,050 847 478
% || 40% | 25%, | =179, | =~ 9,6%,| ~= 89, = 50/,

(3HayoK =z, MOCTaBJEHHHIA Mepel HEKOTOPBIMM YHCIAMH [MO-
cnegHe#t CTPOKHM, 3aMEHSeT CJIOBO <«MPUOIU3UTENbHO»; HAMpH-
mep, =2 17Y/, unraercs: «mnpubau3uTeNLHO 17 mpOUEHTOB».) Mbl
BUIMM, YTO «IUIOTHOCTb», T'yCTOTA MPOCTHIX B PsiLy BCEX HATy-
PaJbHBIX YMCEN CTaHOBUTCS MeHbIle M MeHblue, eC/IM MBl pac-
cmaTpuBaeM BCE O60Jblide M OGOJBbILIHE YMUCIOBBIE [TPOMEXYTKH.

CioBa Ditrepa 0 TOM, YTO MPOCTHIE YHC/IA BCTpeuyaioTcs Gec-
KOHEe4YHO pexe, YeM Ile/ible, HANO MOHMMATh TaK: eclIM paccMaTpu-
BaTb OYeHb 60/bLIOE KOMMYECTBO N [10C/Ie/[0BATEBHLIX HATYPAb-

n
HBIX 4HCeJ, TO OTHOILLEHHE N 6yneT O4YeHb MaJbIM 4YHCJOM,; TOYHEe,

n
ecnu Mbl BhHIOEpeM Kakoe-HHOYIb OueHb Majioe 3HaYeHHe IJIs v
HarpuMep OLHY MWJIHOHHYIO0, OJHY MWLIMADAHYIO U T. H., TO
BCerga MOXHO OyJeT HalWTH Takoe 6OJblIOe HATYypajbHOE YHUCJIO,

YTO MNpPM BCeX 3HaueHHsX [N, KOTOpble ero mpeBOCXOIAT, Halue
n
TpeGoBaHuWe OyIeT BBIIOMHATBCSA, T. €. v OyzeT MeHblle, yeM

yKasaHHass Manasi Jpo0b.

Diisep nOKasan CBOE yTBepi/[eHHe He BIOJHe cTporo. ITepsoe
Ge3yrmpeuHoe NOKAa3aTelbCTBO 3TOro ¢axkrta Hamén ¢paHuyscKui
matematuk A. M. Jlexaunp, omyGauxoBaBwuii ero B 1798 r.

Taxkum 06pa3oM, BONPOC O MJIOTHOCTH MPOCTHIX uHucesa OblI
pew&H B TOM CMBbIC/IE, YTO Y/JaJOCh yCTaHOBUTb HEOrpaHMYEHHOE
yObIBaHME 3TOH IUIOTHOCTH MPU BO3pacTaHuM umciaa N,

YCTaHOBHUB 3TO, MaTeMaTHKM MOCTABMJIM 3aTauy — HAyUHThCA
BLIUMCAATL 7 10 jnaHHoMy [V, VHEIMM ciioBamMM, OHM 3aaluCh
IeJbl0 HalTH aHAAMTHYeCKOe BhIpaxceHHe (POpMyJy) KOMHYECTBA
NPOCTHIX YHCE], He MPeBOCXOASIIMX NaHHOTO HATYpPaJbHOrO YMCIHA,

Sty 3ajayy cpeicTBaMH COBpDeMEHHOM MaTeMaTHKHM peLUuTb
em@ He ymanoch. Torma eé 3aMeHWIM OByMsl IPYTMMHU 3anayaMu:
BO-TIEPBBIX, CTalM UCKATh (POPMYyNdy M/Is OTHICKAHUS 1 IO 3aKaH-
HOMY [V, He TOYHy10, a NPUOIMNKEHHYIO, HO TaKyw, YTOOB NpH
6oabiinx N omubka 6bIa HUYTONKHO Masa, M TeM MeHblIe, YeM
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Gosbiue N; BO-BTOPHIX, MHITATUCh HAHTH Te 3aKOHOMEPHOCTH,
KOTODBIM MONYMHSIOTCS CaMble YKJ/IOHEHHMS MCTMHHOIO 3aKOHA
pacrpenesieHuss MPOCTHIX 4HUCEN OT 3TOH (opMmydan, O6eum aTUM
3anayaM yxe MOJTOPACTa JIET, U 3aHHMAMUCh HMH JIydlIMe MaTe-
MaTUKH MW 3a rpaHuviefl M y Hac.

ITepsyro npocryic opmyay, mUPUGAMKEHHO BBHIPAKAIOLLYIO
YUCJIO TPOCTHIX YHCe/l, MEHbUIHX, 4YeM 3aNaHHOe HATypaJbHOe
yucao N, man Jlexaunp; OH mOMyuMma e€ «myTEM nom6opa»,
npyyéM OHA MOCTATOYHO XOPOIIO AaBaJa A N4 JCHX N, 60JbIUX
yem 1000 u menbmux uyem 400 000. (Bo Bpemena Jlexxannpa Ta6-
JIMIB! MIPOCTHIX 4Mces ObIIM COCTaRAeHB! TOJbKO 1o /N = 400 000;
B Haule BpeMs 3paTocdeHoBo pemero xoeneHo 10 N ==9 000 000.)

Bor dopmyna Jiexangpa:

N
== 53025 logsg N — 1,08366

npuuém GepéTcsi, pasymeeTcs, Liejas 4acTh HelpaBUJILHOH IpoGH,
BHIYMC/JEHHON 1O 3TOH ¢opmyae, PaccmoTpum Ttabinuky, maio-
LY COOTBETCTBYIOLINE PasJNYHBIM N 3HAYEHHs #, BLIYAC/IEHHBIE
no dopmyie Jlexanapa W MONCYMTAHHBIE HEMOCPENCTBEHHO IO
Tabnuue:

N 10 | 100 | 1000 [ 10000 | 100 000

n no Jlexangpy .| 8 28 171 1230 9587
n UCTHHEOE . . .| 4 25 168 1229 9592

Hauunas ¢ N=1000 «HaGaoféHHbIe» M BHIYUC/EHHBIE 3HA
yeHuss 7 O4YeHb OJNUBKM APYT K IDPYyTry, NPUYEM YKJOHEHHS (OJy-
YalOTC «IBYCTOPOHHHE»: MPY HEKOTOPHIX 3HaueHusx N «Habiio-
JIEHHOE» 3HAaUeHHe YyTb GOJbllie BBIYMCIEHHOrO, [PH IPYyrUX—uyTh
menbnte. JlokasaTh crnpaBenausoCTh ¢hopMyasl Jlexawnpa B o6luem
BUIE He yNaloChb HU eMy CamoMy, HHM IPYyrHM MaTeMaTHKaM,

B cepenmHe mpomuJoro BeKa MHTepec K Mpo6JeMaM TeOpHH
yhce] B 3HAYUTEJbHOH Mepe ycuiawics. KpymHywo poab chirpanu
pa6ors Jl. Oupuxae (1805—1859 rr.). Jupuxie pa6otan riaas-
HeIM 00pa3oM B 0GJACTM MaTeMaTHYeCKOro aHajusa (TaK Has3bl-
BAIOTCA INVIABBl MaTeMaTHKH, MOCBSILEHHbIE WU3YYEeHHIO HENpPepHBHO
M3MEHSIOINMXCA BeJuuuH: NuddepeHLnalbHOe HCYHCIEHUE, HHTe-
rpajbHOe HCuMC/leHMe M T. I.). Ho momyTHO OH 3aHuMMainca |
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Teopyuel 4YMCeN M, MNpUIAaras K HeR TOCJENOBATENbHO METOIb!
aHajnuza (B 3TOM — ero 60JbLias 3aCayra), MOJay+Hus Pad HHTe-
PECHBIX pe3yJbTaToB. Mpl rOBOpMIM yiKe, 4TO OH JOKasajl crpa-
BENIMBOCTb Besukoit Teopemnl depmd npy n=05 u n=14 n
4TO MM e JOKa3aHO Haluuue GeCKOHeYHOrO MHOXEeCTBA MPOCTHIX
uypcea B J060# apudmeTHueCKO MPOrpeccHur CO B3aUMHO-TIPO-
CTHIMM TepBBIM WJEHOM ¥ pasHOCTblO. WM ke OLIIM MOJyYeHbI
BaXKHble pe3yJbTaThl B y4YeHHM O HeOoNpeneN&HHBIX YPaBHEHHAX
BTOpO# creneHd. C nérxoll pyku [upuxie ¥*) maTeMaTHKM PasHLIX
CTpaH Hayaju MPUMEHATh aHAJIUTHYECKHEe MeTONbl K M3Y4YeHHIO
HATYpaJbHLIX YHCe.

dpannysckuii matemaTHK beprpan, wHCXOA9 M3  «OMBITOB»
C 9paTOC(EHOBBIM PEIIETOM, BEICKA3a/ MPENTOJOXKEHNE, 9TO MEXLY
JI0GBIM YHCJAOM W YHCJIOM, BABOEe OOJBIIKM, UMERTCS 10 KpakHei
mepe omHO mpoctoe uucnao. (Tounee, ecnin 2x > 7, TO Mexny X
u 2x — 2 Bcerga uMeercss fnpocroe uucao.) OH He cymen HOKa-
3aTb 9TO MpelJIOXEHKe, HO, OIHPasCh Ha Hero, nOKasan pin
BaXKHBIX TeopeM apLdMeTHK¥ U anre6pel. [Ipemnoxenue o ToM,
YTO MeXAy uucaaMH x u 2x (npu x > 1) umeerca mno Kpafineit
Mepe OZHO MPOCTOE YHUCJO, MOJYyYMIO Yy MAaTeMaTHKOB HaHMEHO-
BaHHe «mocTynata beprpana» *¥). JlokasaTe moctynaT Beprpana
yzanocb B 1852 r. YeGwiueny.

Maduytut JibBoBnuy Yebbimes (1821—1894 rr ) mo cnpasen-
JIMBOCTH CUYUTAETCS FOPAOCTBY pycckoi Hayku. ITosBeka paboTain
OH B CaMbIX Pa3HOOOPA3HBIX 06/aCTAX MaTeMaTHKH U Be3le MoJy-
4us BeIZArOIMecd pesyabTaThl. Ho camoe BaxHOe B €ro mesrelsb-
HOCTH — TO, YTO OH CTaBHJ COBEpILEHHO HOBEHIE BOMPOCH!, GHLICTPO
NpHB/eKaBuide K ce6e BHUMAaHWE MHOTMX MATEMATHKOB, B MEPBYIO
ouepelb — ero yuyeHukoB. OH cO3jal PYCCKYH MaTeMaTHYeCKYIo
UIKOJY, MpPeACTaBHTENM KOTOPOH IO CUX [Op 3aHAMAIOT Befylliee
M0JI0KeHHe B HayKe.

Ye6uileBy He ynanoch HaAWTH dOpMy.y, KOTOpas MO3BOJsIA
6bl O maHHOMY N TOYHO HAXOXUTb COOTBETCTBYIOLUEE 3HAYEHHE
«IJIOTHOCTU» % Mel roBopuiM ye, 4TO W Temeph, CHOyCTs
CcTO JneT mocie pa6oT YebbleBa MO TEOpPUM YHCeJ, 5Ta 3a4aua

*) Jlupuxje NepBblif cTar CACTEMATH Y€ C K U IPUMEHATD K U3y~
YEHHIO HaTYPaNbHBIX YHCEJ METOIbl AHANH3a HEIPEPLIBHLIX Beauuud. Ho
OTZeJbHEE Pe3yJabTaTsl Ha ITOM IyTH HOXyYMaH A0 Hero Diaep u [aycc.

**¥) JlarmaCKOe caoBo postulafum (mocTyxdTym) 3HAYHT «TpeGOBaHHE».
B craprix pyxoBoicTBax (OPMYJIMPOBKA aKCHOM OGHYHO HayMHANACH
c10BaMM: «HOTpebyeM, YTOGHL. .. ».
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CuMTaeTCs Hepa3pewinMoN (CpeZCTBAMM COBpPEMEHHOHM HAyKH, pasy-
MeeTcq: Hayka Oyayiiero 6esycioBHO e& pewnt). Ho Yebriues

n
HnoKasama, 4TO 0Opu O4YEHb 60JbIINX 3HaueHNsXx /N OTHOUIEHHE -+

N
0,43429... ..
W, puyeM TOYHOCTH
10
dopmynsl Tem OGoabuie, ueM OOabiiue 3Hadenus N paccmaTpu-
BawoTcq. Takoro pona (opMyiisl, CripaBef/Bble TOJABKO MPUGIU3U-
TeNbHO, HO HaiouiMe TeM OGOJBIIYI0 TOYHOCTh, 4eM OOJblle 3Ha-
YeHUs BXOMSIUMX B HUX BEJUYMH, HOCAT Ha3BaHWe A CUMITOT U-
yeCKUX GOpMya. 3HaUUT, MOXKHO CKaszaTh, uTO YUebbllieB nan
aCUMITOTHYECKYIO (OpMyJy I/ MIOTHOCTH pachpenesieHus Ipo-
CTHIX uyncen. Emy ke ynanoch maTh acHMOTOTHYECKYIO (OpMYJy
I BBIYMCJIEHUS CAaMOro0 4YWCAd 7 MPOCTHIX 4YHUCEJ, He [peBOC-
XOZAWMX nanHoro N, HO B 3Ty GOpMyay BXOAMT 3HAK MHTErpajia,
W Mbl NPUBOAUTHL €& 3mech He OyneM.

Yeb6billieB CnpaBefNMBO CUYMUTAETCS CO3JATeJeM ACHUMITOTH-
4eCKUX 3aKOHOB pacrpefienieHuss MPOCTHIX uucesd. Y Hero Obl,
npaBna, OpPellIeCTBEHHUK, KOTOPHIEl YHCTO <«OMBITHBIM» MyTEM —
nyTéM BHUMATe/JbHOrO H3yueHHs 3paToceHoBa periera — Hawén
Te e GopMyJbl, HO 1OKa3aTb WX MPABUIBHOCTH OH He CyMesa M
He myGaukoBan ux. 1o 6w [aycc.

[Toce OTKpBITHS acCHMNTOTHYECKHMX GOpMyJ CcTal BOMPOC
06 OLleHKE WX TOYHOCTM H O TeX 3aKOHOMEPHOCTSX, KOTOphIE
MOXHO HOIMETUTb B CAMOM YKJIOHEHHWM «HAO/IIONEHHBIX» 3HAUECHUH
YKCIA 7 OT BHIYUCIEHHBIX MO 3TuM Qopmyaam. ITomo6Horo pona
BONpOCaMK 3aHMManuch u cam YeGwimes, u Anamap, u Jlannay,
a B rocJefHee BpeMsl— aHrauickue maremaTHku [apnu u Jlurta-
ByA. Bompoc 06 oTkmnonenusix or (opmya YeGuieBa oxasancs
ype3BbYallHO TPyAHbIM. Ho M 3mech KO€-uTO ynajgoch CHefarh.

B npuBonmmo#t 3nmech Tabauie B MEPBOH CTPOKe, OTMEUEHHOH
O6yxBo#t /N, [IaHbl 3HaueHUs] HATypaJbHLIX 4YHCE], a BO BTOPOH,
OTMeueHHOH OYKBOH A,~—— COOTBETCTBYIOILUE MM 3HaueHus s 7,
BhHIUMC/IeHHEe 10 (opmyne YeGbinieBa; HaKOHel, B TpeTheit
CTpOKE — TOUHbIE 3HaueHus 7

MaJO OTJAHWYAEeTCsd OT BEJHYHUHH

N | 2510 100 1000 10000 100 000 1 000 000 10 000 000 100 000 000

A|l146 29 178 1246 9630 78628 664918 5762209
n|134 25 168 1220 9592 78498 664579 5761455
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Me BunuM, uTo pasHunia mexkny A u n ¢ poctom N Bo3pa-
CTaeT, HO [0Js, KOTOPYIO 5Ta pasHMLA COCTaBJseT 0T uncaa N,
y6riBaeT u yoweiBaeT ObicTpo. Ilpu N = 1000, nampumep,

A—n=—178 —168 = 10;

atu 10 cocTaBasoT % npoueHra ot Teicsiuu. [Tpu N= 1000 000

6yneM UMeTb:
A—n=78628—78498 =130

(60abute wem npu N = 1000); Ho 3T 130 N0 OTHOLIEHUIO KO BCEMY
paccMaTpuBaeMOMy MIJITMOHY cocTapasioT auimb 0,013 9/) — noutn
B 8 pa3 menbiie, yem B cayuyae N=1000. MmMeHHO 3TO OTHO-
HIeHUe XapaKTePHO IJIS OLCHKH KadyeCTBa MPUGJIMIKEHHOTO COOTHO-
wenus. Mbl BUIUM, 4TO NJs dopmy.isl YeOwieBa 9TO OTHOLIEHNE
oueHb Majo; CTamo OBITh, OHAa XOpowa: 4em G6OJbllie paccMaTpH-
BaeMbie YHCJ/Ia, TeM 3Ta (popMyna Jayuiue (ACUMOTOTHYECKUH 3aKOH).

C npyroi#l CTOpOHBI, Mbl 3ameuaeMm, 4To A Bcerza 6oJblue 7,
U 9TO CrpaBelJMBO HE TONBKO /s YHCEJ, [IOMEIEHHBIX HAMU
B Ta6iuuKy, HO ¥ IJS BCex uucena N, njas KOTOPHIX GBUIA MO~
cuuTaHbl cooTBeTcTByOLMe MM A u n. Kasanoch ecrecTBeHHBIM
oxumatb, uto ¢opmyna YebObimeBa [aéT BCerma HECKOAbKO
«3aBbIllieHHbI» pesyabTaT. Jo 1914 r. Gbl0 MHOrO MONBITOK
noKasaTh 3TO YTBEpXKIEHWE, T. €. NOKasaTh, 4to A >n npu
mo6om N. Ho B 1914 r. JIUTTIBYI noKasai, YTO CyLIECTBYIOT
Takue yucaa (Takue 3HayeHuss N), Mpu KOTOPBIX # JOJKHO GBITh
o0s3aTeNbHO Gosbiie A, npU4éM B NadbHeHumiem npu eig GoJb-
mwux 3HaueHusx N OyayT BCTpedaTbcs U Takue NN, MPH KOTOPBIX
A > n, u Taxue, Npu KOTOPHX n > A; VHEIMH CJIOBaMH, yKJIOHe-
HUs OT 4eOHIIeBCKOH (OPMyanl GymayT He TONBKO HHYTONKHO
MaJBl, HO OYIyT HOCHTb COBEPLIEHHO CJyuakHbI# XapaxkTep, /aBas
pesyJbTaT, TO YyTb-4yTh OOJBIIKH, TO UyTb-4yTh MEHbILUH
UCTHHHOTO,

KakoBo e TO HauMeHbliee HAaTypajbHOE YHCJO, I/ KOTOPOro
uedpieBckas QopMyna HaéT pe3yabTaT, MEHBbLIMH YeM HYKHO?
Tosapui JluTTaByna no pa6ore, marematux ['apau, nokasas, 4To
9TO 4YMCJIO HeBepoaATHO Beauko. OHO He meHble uem 10700, Kasa-
JOCb TMpU 9STOM, YTO MOIOHTH KaK-TO OJMXKE K ITOMY HUCHAY
HeBo3MOXHO. M ToMbKO coBcem HezaBHo, B 1933 r., aHrauiickomy
maremMaTuky CKbI0O3y YHaJOCh MOKAa3aTh, YTO (eCau CHeJaTh He-
KOTOpble NOMOJHUTENbHbIE MPENNONO0MKEHUS) MOXHO OLIEHHTb TO
YuC/10, NPU KOTOPOM BIEPBEIE B YKMC/AOBOM psjay uebblleBcKas
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opmyna DaéT pe3ynbTaT, MEHBUIMH MCTUHHOTO. ITO YKUC/IO PAaBHO

24
npu6IM3UTE/IBHO 101010,

Yucno, naeHoe CKbi030M, 3HAUMTENBHO [PEBOCXONUT BCe
paree YKasaHHBIE YUCJAOBBIE PMFAHTH U B 3TOM CMBIC/IE €r0 MOX-
HO Ha3BaTh <«YMCIOM-pexopiacMeHoM». MMeHHO, uucno 999, 0 KO-
TOPOM TOBODHUTIOCH B TepBOil rjase, M JHaxe TaKOe OrpoMHOE
yuciao kak 10819°" 5o xoroporo mowén B cBoEm «[Icammure»
ApxuMen, OYeHb M OYEHb Majbl MO CPABHEHUID CO CKbIO30BCKHUM
TUraHTOM,

Wy



FJIABA XIIL
INMPOBJIEMA T'OJIbABAXA.

npensinyliedt rnase bl MAO3HAKOMMAMCH C BO-
POCOM pachperneseHnsi MPOCTHIX YUCeN CPenu BCex
HaTypanbHeix. OKasajoch, 4TO MPOCTHE YUCIA,
pacCIOJIOKEHHbIE CPABHUTENBHO M'YCTO B Hauajle Ha-
TYpalbHOrO psfa, B najbHeiIeM CTAHOBAICH BCE
pexe u pexce, NPOMEeXYTKH MEeXIY HUMH CTaHOBATCHA
BC& GoJbiie W 6osblue. B 9THX MpPOMEeXyTKax MonajaioTcs 4uciaa,
npencTasasionme cc60i cymMmMy ABYX MpOCTHIX yucesa. Bor, na-
npuMep, 4d@cia mepBoro mecarka: 1 (B cuéT He uugTr); 2 (Mpo-~
croe); 3 (mpocroe); 4 (4=2-}2-—cymMma IBYX MNPOCTHIX);
5 (mpocroe); 6 (343 —cymma mByx mpocteix); 7 (mpOCTOE);
8 (3-4+5—cymma aByx mpocthix); 9 (2--7—cymma mByX
npocthix); 10 (3 47 —cymma 1Byx npocieix). MBl BuauM, 4TO
BCe YHC/a MEepBOTO NECATKAa WK SIBJSIOTCS MPOCTBIMH, WM TPEeLi-
CTaBASOT C€O0OH Cymmy IBYyX mnpocthix. Ho yxe 27 npemcra-
BUTb B BHJE TaKo#h CyMMnbl He ynaérca. 3aro 27 MOXHO 3aru-
caTh KaK CyMMy TPEX NpPOCTHIX caaraeMbx: 27 =3 - 11-4-13.
CnpamuBaercs, NI KaKOro HAaTypaJbHOTO YuC/aad TPEX MPOCTHIX
cnaraeMblX He OymeT Yyxke [poctarosHo? Kakoe HaumeHbluee
4yucio OymeT CYyMMOH He MeHblie ueM YeTHIPEX, OATH @ T. I.
MPOCTHIX CJ1araeMEIX ?

TToao6HbIe 33aJa4u MOXHO CTAaBUTH MMPUMEHUTENBHO HE TOJBKO
K [poCThIM uMcaaM. MareMatukoB [ABHO MHTEPeCyeT BONpOC,
K4K 3aIaHHOe YHMCMO 3aMHCATh B BUAE CYMMbl HEKOTOPOrO YHCIa
kBanpatoB. EcCIM 3TO BO3MOXHO, TO CKOJbKHMH CrOCOGaMH
OCylecTBAAeTCS pasioxeHne? Te e BOMPOCH MOXHO [0CTa-
BUTh [JIS1 Das/OXeHHs 4ucia Ha CymMmMy KyG6oB M T. H. Bosnu-
KaeT cBoeo6pasHas 006/14aCTh TEOPHM YKiCel, B KOTOPOH BMECTO
nejutelefi ¥ MHOMuTeNeH MNPUXOTMTCA MMeThb N0 CO clarae-
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MbIME M CymMMamu. E€ HasbiBalOT aLIUTHBHOH Teopuel
Y@ ceJi, NMPOU3BONS Ha3BaHue OT JaTuHCKOro cJjosa additio
(anmAnuo), uTO 3HAUMT <«CJaOXeHue». UYro Kacaercs TOH yacTh
TEOPUU 4YHCeJ, KOTOpas MMeeT IeN0 C MHOWHTeNAMH M IelH-
TensiMy (yuyeHue O IHEeJUMOCTH M T. I.), TO OHa HOCHT Ha3BaHue
MyJAbTHNJNUKATUBHON Teopuu uyuces (OT JATHHCKOrO
multiplicatio — MyabTUNINKALKMO, — YTO 3HAUMT <YMHOMEHHE>).

BepnéMcsi K TpOCTBHIM 4YMC/IaM, HMMEHHO K 3ajaye O mpef-
CTaBJIeHUU JI060ro 4ucjaa B BH/IE CYMMbl HEKOTOPOrO KOJIMYECTBa
MpocTeIX. IJTOH 3amauedt Gosee IBYXCOT JeT TOMY Hasaj 3aHSAJCS
unen [lerepbyprcioft Axamemuu Hayx Xp. Ioabz6ax. On nepe-
npo6oBaj OueHb MHOrO YHCEJ, MBITAACh PA3JOXUTL X HA CyMMY
MPOCTHIX, U MPUILEN K yOexIeHuio, 4TO TPEX CJaraembIXx BCeraa
noctatouHo. He cymeB 1okasaTe 3TO mnpelJOXeHHe, He HaHns
Haxe nyrel K N0Ka3aTenbCTBY, OH Hamucan O HEM CBOeMY APYry
diinepy, ¢ KOTOPLIM yxe 6Ge3 Manoro 15 /eT nepenuceBajcs H
KOTOpBIH OBl TOrma B 3€HUTE CJaBbl. B rnucbme OT 7 MIOHA
1742 r. Toapn6ax coobuua Dijepy, YTO PHUCKYET BHICKA3aTh
crenywilee MPENTIONOXKeHNe: «/60e YHCaA0, 6ojblliee MATH,
npencraBiseT coboi CymMmy TPEX TNpPOCTHIX». JHAep OTBETHUI,
470 cuMTaeT 6e3yCJOBHO BepHOH TeOpeMO#t yTBepxIeHHue, 4TO
Kaxjoe 4yTHOE YUCJIO eCThb CyMMa IBYyX mpocTeix. OTciona, Kak
npocToe CHAENCTBMe, MoJayyaerca yTsepxiende ombpbaxa (mo-
yemy?). Brnpouem, u Jfinep noxasarenpbCTBA He Aall.

Vitak, mocTaBpieHa cienywouias sagaya (e€ Ha3blBalOT <«Ip O-
6nemo#t Foabpbaxa»): Tpebyercs moKasartb WIH OMPOBEPT-
HYTb TPENJOKEHHE: «BCAKOE UMCJIO, 6OJblIEe eNHHUIL, ABJSETCS
cymmo#i He OGonee TPEX MNPOCTBIX uyuced». Hu coBpemeHHWKH
Tonbpbaxa U Disepa, HU naxe MaTeMaTHKH npoiuioro — XIX —
CTOJMIETHS TOYTH HHUYEro He CMOTLJIM CHeNATh JUIsl pellieHHst STOH
sapnauu. IlpaBna, I'. KanTop, omuH u3 OopuruHa/ipHeHWMX MaTe-
MATHUKOB MPOILJIOTO BeKa, TEepIeJHBO nepenpo6oBan Bce YETHbIE
ypeaa or 2 xo 1000, a O6pu—or 1000 xo 2000; onn y6enu-
JKChb, YTO B 3TUX rnpejenax Joboe 4ETHOE YUCJIO SBJSETCS CyM-
moii mByx mpocTeix. B 1911 r. E. Mene rnoxasan, yto noma-
BAsOIEE YHUCAO 4YETHHIX uyucea or 4 ngo 9000000 ssasoTca
CyMMaMy IBYX MPOCTHIX; HMCKIIOYeHHH MOXeT ObiTh He Gosblue
yersipHanuaty (1. e. nas 4499 986 u&tHbIX uMcea yTBepwIeHHE
Tonbn6axa HaBepHsKA crpaBenanBo). Haxkowew, Ha py6exe XX Beka
[109BJSETCS PN paboT, MBITAOIIMXCS HAMETUTb MyTH pelleHus
91Ol TpO6JEMHl WM CBSI3aTh €€ C JPyrUMM 3a1adaMd MaTema-
tuxu., HO 1/ CTpororo e€ [oKasaTenbCTBa HUYEro CHEIaTh He
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yramoce, u B 1912 r. kpynHeiurM#i 3HATOK TeOpHH uHCeN
3. Jlanpay BHICKa3al Ha MeXIyHAapOZHOM KOHIpecce MaTeMaTH-
KOB MpeJoJIOXKEHHe, 4TO 3Ta 3axada CPefCTBAMH COBPEMEHHOH
MaTeMaTUKU BooOGule Hepaspemnmal. .

B 1923 r. mByw™m aHraufickum mareMatuxkam — [apnu u Jlur-
TABYLY, O KOTOPBIX Mbl YXe TOBOPUIHN, — YIANOCk HOOHUTHCA
HEKOTOPOr'o C/IBHra B MOMbITKAX HAWTH pelleHHe roJibn6axoBCKOH
sanaun. MM ypanocwy cBasath npobiemy [onbnbaxa ¢ onHo#t u3
TPYOHEHIIMX W HHTEpPeCHeHINMX 3anay CHeNMaJbHOH IJIaBbl BbIC-
IIe MaTeMaTHKY, Ha3LIBAEMOH TeopHuefi aHaNIUTHMYeCKHX PYHKIMH.
Jra 3agaua TOXe NO KOHIIA He pelleHa, HO OTKpHIBUIAsiCA CBS3b
MEeXIy JBYMs, Ia3ajJoch Obl, pPasHODOLHBIMM BETBSIMM HAyKHU
0Kasanach TVIOLOTBOPHOM W mpuBe/ja K pAny OTKPBHITHM.

Pewurenpuert nepenom Hactynua B 1930 romy. CoBeTckomy
maremaTuky JlbBy [‘enpuxosuuy Ilnupensmany (1905—1938 rr.),
TaJaHTJIUBOMY YV4€HOMY, yAaJ10Ch TaK BUIOM3MEHWTH 3a4ayy, 4TO
C MOMOIBI0 WM JX€ MPUIYMAHHBIX MyTeHl OH cyMmes e& peluTb.
ViMenHo, BuIs G6GeCrVIONHOCTb MOMBITOK HOKAa3aTh YyTBEPHIEHHE
[onbp6axa B ero mepBoHauanbHOM Bupe, LlIHupesnbMaH moCTaBuUI
POLCTBEHHYI0 3ajauy, Ha BHI O6oJlee CJIOXHYI0, HO 110 Cylie-
CTBY 3HayuTe/bHO Gosee mpocTyio. OH, KaK roBOPSAT MaTeMAaTHKH,
«ocnabun» TpeboBanus 3agauu lonbn6axa. [onbn6ax Tpebyer,
yTOObl KaXJO€ HATYypaJbHOE YHUCJO SBJSJIOCH CyMMO#i He Gouee
Tp&X npocThix. MoXHO nOTpe60oBaTh, YTOOBI KaJO€ HATy-
panpHOe 4uca0 ObLIO CyMMOW He 6oJiee YeTBIpEX, MATH, ..., CTa
npocTeiX. 3JTH TpeGOoBaHKs, OYEBUIHO, cjabee roJbIGaXOBCKUX:
YUCJ0, Pa3NOXKHUMOE B CyMMy CTa, MOXET He pa3narathCsi B CyMMy
TPEX MPOCTHIX.

Hakonen, moxHo, uro u cnenan [luupenasmaH, nocTaBuThb
BOTPOC TaK: CYIIECTByeT JH Kakoe-TO BIOJIHE OlpelenéHHoe,
HO HaM HeM3BeCTHOe Ienoe 4ucjao (0603HauuM ero OyxBow C),
TaKoe, YTO /060 HATYPaJbHOE YUC/IO MOXKHO NPENCTaBUTh B BUIE
cyMmbl He Gosee dem C MPOCTBHIX C/IaraeMblx ?

WHbpIMH c10BaMH, KaKOBO Obl HU OBLIO HaTypaabHOe ducao N,
BCerga MOXHO HAarfmucaTh

N=p,+ps+ps—+ -~ Pns

THE Py, Pos +-+» Pp—TNPOCTHIE 4YHMCJA, a 7 HaBepHOE MeHbllle
(wm B kpahiHem ciayuae pasHo) C. Ecam ynactcs 10kasath,
yto C =3, 10 yrBepxpeHue [oabnbaxa GymeT NOKasaHo. ITy
«oc/abyeHnyo» Teopemy ['onpnbaxa [lHupensmany ynanoch Joka-
3aTh MoMHOCTHIO. CaMo, MOKa HemsBecTHOe, yucao C ¢ Tex nop
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HaseBalOT «uuciaom lllHupenbmaHa» wav «xouncradtofi Illuupesn-
maHa» (Cca0BO conslanta — KOHCTaHTa — 3HAUUT TO-JMATHHHM «110-
CTOsIHHAs»). 3HAuUUT, yTBepxkaeHue [oupn6axa MoXHO copmy-
JAUPOBaTh M TaK: «KoHcTaHTa lllHupensmana pasHa Tpém». Ho
sroro Majo. Cambifi TouHBI# aHajaus3 Meroma Llnupenbmana, cue-
JMaHHBIA pasHbMM Matematuxamu (Pomanos, Jlanpay, Xe#n1b60pH,
Puyuu), i103BOJUI MONYYHTh OLEHKYy koucTaHTh [IHupenpmana,
Gyayuu OueHb GOJBUIOH, OHA MOCTenmeHHO Oblja yMeHblIeHa mo 67.

Orciona 10 roiba6ax0BCKON TPOHKY, KOHEYHO, OYeHb Jalexo!
Ho BaxHO TO, YTO 3TO XOKA3aHO [Ji J 10 O bl X YHCEN, CKOJNb OBl
BENMKM OHY HU OblaM. OTHOCUTENBHO KaKOro-HUOymb 4HCIA BPOLE

835042 000 000 000 000 000 000 000

9
WM Hawero sHaxomia 99°, s 3anmcu KOTOporo HyxHo 30 TOMOB,

TO2€ MOXKHO YTBEPKIATh, YTO 67 MPOCTHIX C/araeMbIX NOCTaTO4YHO
54
nia ux npencraBienus. Jlaxe CKbO30BCKUE TI'MIaHT 101010

MOXHO HAa OCHOBaHWM JOKasaTe/ibcTBa LlIHMpenpmaHa mpencra-
BUTb B BHIE CyMMbl He GoJiee 67 mpoCTHIX craraeMbIx (HEKOTOphIe
M3 9THX CJlaraeMbiX CaMH HEHSMEPUMO BENMKK: ropasno Gosbuie

gucaa  99°). 3uaumt, peaynprar LllnMpenbmaHa siBASETCS OTpoOM-
HBIM JOCTHXEHHEM; a ['IaBHOE — IIPOJIOXKEHB! HOBbIE ITyTH, HaliNleHbI
HOBble CMOCOGHI MOAXONA K PeLIeHHI0 CTapol 3ajaud. 3HAuwuT,
MOXHO XEaThb M HOBEIX pe3yJbTaTOB. Tak OHO M MOMYyYWJIOCH.

B 1937 r. akagemuk UViBaH MarBeeBuy BuHOrpamos, HblHe
[epott Counanucrtuyeckoro Tpyna u saypear CTajqnHCKON npeMu,
TOrZa YXe H3BECTHHIYl BCeMy Y4YEHOMY MHpPY CBOMMH paboTamu
M0 AaJIUTUBHON TEOPHUM YHCEN, MOYTH MOJHOCTBIO PEWHs] Mpo-
6nemy I'onppbaxa, elié Tax HeZaBHO CUMUTABIIYIOCS HEXOCTYHHOMH.

PesyanTar, nomydennnift M. M. BuHOrpamoBsiM, MOXHO cop-
MyJMPOBATb TAK: [/l BCEX NOCTATOYHO GOJbLIMX HEUYETHBIX UMCE
npo6iema [onpn6axa pelieHa [OJHOCTBIO; MM TaK: KOHCTAHTA
UlnupenbmMana njs ROCTATOYHO GOJIBIINX HEUSTHHIX YUCe] He
NPEBOCXOIUT TPEX,

[Touemy xe pemenue [, M. BuHorpamoBa Heab3st CUMTaTh
NOJIHBEIM, OKOHuYaTe/NbHHIM pelleHueM mnpobaems [oabn6axa;, oT-
KyZa B3AM0Ch TO B3JOMOMYYHOE <MOYTH», O KOTOPOM YIOMMHA-
Jock Beime? Jleno B ToMm, uto dilaep u Ioabnbax yTBepxialn, —
U 3TO IS CPaBHUTENbHO HEOOJbLIMX YKCE] NOATBEPIM/IOCH HA
OMBITE, — YTO JI060e YETHOE YUCIO ABIFETCH CYyMMOW IBYX [pO-
creix. OTcioga yxe, Kak CcAefcTBHe, BBITEKano, 4T M060e He-
y&THOE eCTb CyMMa He GoJiee yeM TpPEX MPOCTHIX. BUHOrpamoB e
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IOKa3aj] HWMEHHO noc/jefHee YTBepXAeHHe O HedS8THHIX 4UCIAX;
OTCI0a HENOCPENCTBEHHO CJeAyeT, uTo A4 J60ro uYETHOro
IOCTATOYHO YETHIPEX MPOCTBIX CJaraeMbiX; HO IOCTATOUHO JH
IBYX, — 9TOT BOMPOC OCTa&Tcs OTKPHITHIM. Kpome ToOro, 1o
BunorpanoBy, yrtBepxneHne [onpn6axa CcrnpaBeIJMBO IS BCEX
IOCTAaTOYHO GOJILIIMX HEUYETHBIX 4KCes, WHBHIMH C/OBaMM, HauMHas
C HEKOTOPOro GO/bLIOrO YMCMA, KOTOPOE HEKOTOPOE BpeMs OCTa-
Ba/OCh HEH3BECTHbHIM.

B 1939 r. oHO GbIIO BHIYKMCIEHO MOJOIBIM COBETCKHM MaTe-
matugkom K. I'. BoposanxuHeiM. D10 6OMBIIOE YHUCIO MOXET OBITh

3aIIMCAHO TaK:
41, 96
e

’

TII€ YHCJIO € eCTh OCHOBaHMe HATypa/IbHBIX orapudmos: e=2,7182...
Ocraércs 3HauMTeNbHO CHUSUTHL HaipmenHoe K. I'. BoposnxuHbim
YKCJIO U TOrIA HEMOCPeNCTBEHHO NMPOBEPUTh BCE MEHbLUIME YUCa, —
pa6ota, koropo#l 3aHumanuch Kantop m O6pu B mnpenenax nep-
BBIX JBYX THICSU.

Mbl 3amepxanucs Ha mnpobieme [oiabm6axa He TOJMBKO MO-
TOMY, 4TO OHa OYeHb MHTEPECHa C DasHbIX TOYEK 3DeHUsd, HO H
HOTOMY €I, 4TO €K CMeN0 MOXeT FOPIMTbCA pycChas Hayka.
Ara mpobnema Grina mocTasnena B [lerepGypre — HeiHelHem Jle-
HUHIpaze; mepBblft coBur B eé pewenuu cpenan JI. I'. LHuupens-
MaH, ¥ pewua eé& axanemuxk — M. M. Bunorpanos.
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