MAMMCE Yy MNIBECTHOro 4e~
XOBCROIrO repon, OYBOpayY#uBa -
Wero Ha rpy3una ranwy ¢ nonor-
Ha WMene3Ho porm, B0 TaKa®
MammMHa — fKoBepT, - u Yyepeld
MecHI, OCTAaHOBUNIUCHL 6b1, Hagep-
HO , sce noe3na Pocoun. WyTHa
I M, 32 4ac OHa OTEEpPT-HBZET N
SapeprLIRaeT Thicadn raen! Ho
2306pean ee, KO € HO, ANA 06-
erYeHmns pemMONTa F Teh- 3a pe-
BENCH ¥ i ABMI nem raiKn-
BEpIA te YrHa o© n uen N
6pwra = paboumx..

AN

=

usgunua’.(i‘,’ ““u““ .

* L



Muxaun Amutpuesny BoHu-Bpye-
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C CP

Hoporve apysba! B 3arom Homepe
Bbl MO3HAKOMWTECE C  JIOCTUME-
HUAMM HayKM M TeXHuku pecny6-
NUK CoBercHoi NpubanTuky.
Npurnawaem Bac Ha 3aBofbi, B MH-
CTUTYTHI  JcToHCHONW, JlaTBulicHol,
Nuroeckonn CCP.

2

Sacnyru acrotickoro msobperare-
ns Xappu Xoiiepa otmeuentl oppae-
Hamu JlenmHa u «3Hak [Moueran,
3BaHnMem «3acnyeHHbIH n306pera-
Tens DCCP».

Mo ctoum ¢ Xappu (8 Icrommm
He NPMHATBI OT4YECTBA) Ha Nnowan-~
Ke BbicokOR® Gawnu  TannuHckoOM
obcepeatopun. BawHs B COCHOBOM
necy. A BpanM — wWNMAK CTapoOro
Tannuna.

— CocHoBbié nec — nyuwee me-
c1o pans obcepearopuM, — rOBOPMT
Xoiiep. — Houblo . MeHble EBOCXO-
ASLWIMX MOTOKOB BO3AyXa, KOTOpbLIE
Mmewator HabnopeHmio...

Mel npuexanu k obcepraropum
Ha MalnHe, koTopylo Xolep Ben
cam. OH no-xossiicku poctan wm3
KApMaHa KoY, OTKPbIN [Bepb Y
nopHoMus GawHu.  Mbl nogHuMa-
NKCb MO KAMEHHBIM CTYNEHSM BHH-
TOBO} necTHuubl, Xoiep 3axopmn
B Hebonuwme KOMHaTbI, MOKasbiBaN
npubopbl, KoOTopble OH  M30Bpen
MM CAENan cBOMMM pyKamu. Kom-
naparop ans Noucka Ha crepeodoO-
Torpaumsx nepemeHHbIX  3Be3f,
rpomagHbIi  actporpad, KOTOpPbIM
BCKOpe ycTaHoesT B Obcepsaropum
Ha ocrpoee Caapema.

— Jler pecstb s ero penan..
M¥anb, uto He Mory nokasark Bam
Kamepy Ans cbemkn cepebpuctbix

obnakos — OHa ceiuyac B AHTapk-
THAE...
Mbl roBOpHMAKM O NEPEMEHHLIX

3Be3faX, O CROMKHOCTH M KPOMOT-
NMBOCTM MX MOMCKa.

— Ho ueTbipe HOBLIX Nepemex-
HbIX HaM ypnanocbk 3adMKCHMPOBaThb.
Onu yxe eHeceHbl B «O6Mi Kara-
NOF MEPEMEHHLIX 3BE3fY...

310 6LIn yEnEHEHHLI acTPOHOM,
OH paccKasbiean O COBMECTHOW pa-
6oTe ¢ YuEeHBLIMM MHPOBOIO LEHT-
pa no usyuenuio cepebpucTbix 06-
Nakoe, O ceropHswHWX npobne-
Max actpoHommm.. Ho OH He 6ein
acTPOHOMOM.

..Ha crapor TvannuHckon ynou-
ke — ynuue Bene — pacnonoxex
ogMH M3 uexos 3asopa «Hopman.
OH BuinyckaeT ToBap HeBpOCKMM,



YBJIEYEHHOCTbD

TOT, 4TO MPOpAaeTCs B ranaHTepem-
HbIX MarasuHax u B «Tbicsiye meno-
uer»: 3aMKKW, NYroBMLbl, 3HAYKH,
3aCTEXKHM, 3aBOAHBLIE  WIPYLUKM...
Bce, 0 uem mbi 3abbieaem foO TEx
nop, NOKa He BbISCHUTCSH, YTO M3~
33 MYCTSAUHOM 3aCTEKHM, He BOBpe-
MS  CNOMABLUENCH, MBI BAPYr M Ha
paboty onospare MoeMm.

3peck Mbl CHOBa BCTPETMAMCL C
Xappu Xomepom. OH no-x03sMCKK
noAXOAMT K CTaHKaMm.

— Bor 2aror, Ha KOTOPOM HaBM-
BAIOTCA MPYMMHLI, s cpenan ner
Aecste Hasap. lMonyumn aetopckoe
cBugerenncTeo. Ha atom wusrotae-
NMBAIOTCA  3aCTEMKM NS uynok.
JTOoT  TOME HaBMBaer NpPYy»MHbI,
TOneko  Apyrow KOHMUrypaLmum.
A 3peCe fenaloTcs MrONoYKKM Ans
3HAYKOB

5 Haknowsioch, cmOTpro. Yacto-
HacTO BCMLIXMBAET WCKOPKa — 3TO
packansercs Y4acTtoK MpOBONOUKMK.
Yepes Hee nponyckawr TOK, M B
3TOT MOMEHT 3aXMMbl PacTsruBa-
tor ee. OHa paspeiBaetcs. M3 mor-
K@ CHOBa OTMATLIBAETCS HECKONBKO
CaHTMMETPOB NpoBOnokK. Tok. Pac-
vsokenme. Paspeis. B GyHkep napa-
€T OuepefHas MroNnovKa AnRs 3Hau-
ka. TouHo OTMmepeHa, OTpesaHa M
y»ke 3aroueHa. Begb B MOMment
HarpeBa 3aXXMMbi €€ BbITSATMBAIOT.
A npu Harpese elue M KOHey ee
3aKansercs...

— Hpeto 3toro cTaMka s nop-
cmoTpen 3peck ke, B uexe. Paxb-
we cupenu speck paboTHuLbl K Ha-
rpesany Haj rasoBOW  rOpenKoi
NPOBONOKY, a MOTOM PyKaMKu pac-
TArMBanu ee.



—_ A
crankoB?

— bonbwe pecstka... Paborats
npuxoamtcs mHoro. OBopynoeanus
Ans Hac Bepb paspabartbiearor Mma-
no. lMpuxopurcs e3guts no 3aeo-
AaM, CMOTPETb, NPUAYMBLIBaTb, KOH-
CTPYMPOBATb...

Xokep pacckasbiBan MHe O CNOM-
HOCTM KOHCTPYKTOpCcKOi paboThl, ©
BeCcCOHHBIX  HOYaX, MPOBEREHHbIX
Hafi KHMFaMK, pacuyeTamu, UepHO-
sukamu. Ho om He 6bin KOHCTPYK-
Topom. Xappu Xonep — cnecapb.

Xohepy OKONO MSATMAECATH neT.
BbicOKMM, CTPOMHLIN, €O CNQKOM-
HbIM 33fyMuMBbIM  B3rnsgom. [lo-
3CTOHCKM  CAEpPXKaH, HEeTOPONMBE,
MOKET, fpaxe BHELIHE CYpOB.
B Xoitepe nopaalor rnasa u pyku.
Fnasa yueHoro u pyku pabouero.

CKOJNLKO 3AeCb «BaLUKX»

Buite MOKer, 370 OCHOBHOE B
HEM -— CuaCTIMBOe COefMHeHMe
yma M ymenus. Ymeer Xap-
py MHOroe — cam nocrpoun cebe

nocne BOMHBI, KOFpa Herpe 6bino
HMMTb, AOM, CAENan B HEeM LEeHT~
panbHOe  OTOMMNeHWe, CcMacTepun
Bcio mebenb. Cam Bmecte ¢ ppy-
MMM «UY[AKAMH»  aCTPOHOMAaMM-
noburensmn  ctpoun  obcepearo-
puio. Cam or nepeoro o fnocnep-
HEero BMHTMKA [eNaeT CBOM CTaHKMH,
Cam flenaeT CRoMXHeMuMe acTPOHO-
Mmuueckme npubopbl. 3uaer Xappu
Toxxe Hemano. Jns TOoro urobmi
M306pecTH CTaHOK, HYMHO 3HaThL
TEXHOMNOFMUIO METannoe, conpomar
MHOroe ppyroe.

BHewHe wucropus wu3Hm Xappw
Xoviepa npocta, o BOMHBI nnasan
Kouyerapom, meutan o pabore mo-
topucta. Ovely — MeXaHMK, MCXO-
AMBLUMI BCE MOPS M OKeaHbl, Nnpu-
yuun k TpyaAy, Hayuun paborvare c
mevannom. Orey 6bin nepebim npu-
MEpPOM  YBNEYEHHOFO  4YEnOBeKa.
lMNepeuii  Teneckon penanu BMme-
cre, BMecTe nobosanucs 3BE3AHBIM
Hebom. A norom BOMHA, ¢ Gosmu
AowWen [o0 pPOAHON ICTOHMM, OCBO-
6oxpan ee or ¢awucror. U Tak
NONY4HNOCh, YTO PAaCCTaNCsi C Meu-
TOii 0 Mope, Hauan paborate Ha
«Hopme», rge paboraer w cefiuac.
U esor 3pecb-To ¥ MposBuncs Xa-
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PakTep Xoliepa, ero HeyemHas
cTpacTe npugymeisare. Ecte  Takke
noaM — HauMHAKOT YTO-TO M 3ane-
3al0T B pfeno, Kak roeopurcs, NO
ywwu. [LOns  wux sta pabora —
CMBICH }M3HW U LieNb HM3HK. 3BOH-
KM 06 OKOHUYaHMM CMeHbl He ANS
HMX, M BbINNaTbl CBEPXYPOUHBIX OHM
He Tpebylor. Ha Hux moryr cmoT-
PeTe ¢ ynuBneHnem — BOT oONsTh
BeyepoM 3acupencs Ha pabore.
Ho cmoTpsT Tak Te, KTO He MOHM-
MaeT, 4TO NIOAM 3TH MO-HACTOsLe-
MY CYacCT/IMBLI, CHACTNMBbLI TEM, 4YTO
Y HUX MHTEpPeCHOE [Aeno, TEM, 4TO
OHM HYXHBI NIOASM, HYXHBI TOMY
Aeny, KOTOPOMY OTHAlOT BCEro ce-
6s. U camoe rnasHOe, 4TO HanM
ceba B »mu3uu. lNoTtomMy uro 3aHm-

MaTbCsi  BCIO KM3Hb  HenobumbiM
Aenom — 370 Hecuactbe. Xapph
Xoiep —— M3 CcuYacTNMBLIX.

Ho Begb HYXHO elie Bpems.

«Toeapuwy, Xoiep, OTKyna Bbl €ro
6epere?» — xoTen  CNpPOCUTL s
Ho Bcrnomumn, kKak ogHamgasl 6bin
NPUrNaWeH K OOHOMY  YHEHOMY.
lMNpuexan s kK HeMy B BOCEMb YTpa

B BOCKpeceHbe M 3actan ero 3a
fIMCBMEHHBIM CTONOM.

— Bbi Tak paHo Bcraere?

— Yyo 3Haumr paHo? Cehuac

BOCeMb. fl BCTalo B MAThb.

Jobasnio, 4o No TreneoHy MHe
He YAABanOCh 3acTaTb €ro pPaHbLue
ABEHAAUATH HOUM.

MostoMy s u He cnpocun Yy
Xoepa o Bpemenu. [llousn, uro
yBreyeHHbIi 4ENOBEK He Manyercs
Ha €ero OTCYTCTBME.

Xohep — cnecapb, macrep, npo
Takux rosopsT — Mpoeccop CBoO-
ero pena. [lpupopa Hapenuna ero
cnocobHocTeio  m306perats — oOH
nsobperaer. M nomumo  csoeir
OocHOBHOW paboTbl yXuTpsercs Bhbi-
KpauBark Bpems Ha ToO, uTobbi
M3yuaTb MEPEMEHHBIE 3BE3Abl, KOH-
CTPYMpPOBaTh M M3rOTaBnMBATL MPH-
Gopbl, Aenartb TENecKONbl, 3aHu-
MaTbCs CO LUKONBHMKaMM, YBReKas
ux ceoeil EBniobneHHOCTHIO B Mme-
Tann, B acTpoHomuio, B pabory!

0, MH/IIOKOB
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TleBuecknit npasnuuk B SCTOHMH — apaauuus fAaBHuiinas B 1969 rony
eil MCNOJHWIOCH CTO JieT. B 310T Hedb Ha [leBueckOM moJie e XOp H3
TPHALIATH THICAY yesoBeK. A cayliatesneit coGpasoch ABeCTH THICAY!

Ha yuuganwHOM 3cTpale, TOCTPOEHHON SCTOHCKHMM apXHTeKTOpaMu, 0e3
BCAKMX MHKPO(OHOB MOXKeT MeTh H MHOTLOTHICAYHBIN XOp, H HeGosblLIoi
KaMepHblll aHcambJib.

Bbl HaBepHsika He pa3 Buiean ScTpazibl B napkax. OHu NOXOXKM Ha pa-
KYyUIKYy, IOCTaBJIEHHYI0 Ha pebpo. llna Hee oOBbIYHC JesiaeTcsi KECTKHIT
KapKac, XOTophifi oOlIMBaeTcss noToM JocKaMmu. CTpOMTB «pakyllKy» TaKoil
KOHCTDYKIMH JUISl TPHJALATHTBICAYHOrO XOpa SCTOHCKHE HHXKEHephbl He CTa-
Ju. Kpbliia Tako#l rpomajyHbl 00pOCcTy pyxHer Ges onop. Ho He cTaBuTh
Ke Ha 5CTpaje KOJOHHBI! )

HH>KeHepbl TIPEJIOKHUAN CHENATh IOKPEITHE 3CTPafbl BHCSIIMM Ha TpO-
cax. Peuleno ObIIO NOCTABUTh HB€ APKH — OOHY HH3KYIO, IPYIyl0 BhHI-
COKYI0, @ MexXJy HHMH HaTsHYTh TPOCHl ¥ Ha TPOCH YK€ YJOXHTb Kpbl-
uly., Ho omblTa cTpPOMTENBCTBA MNONOOHBIX KOHCTPYKUHH y Hac He ObLio.
TTosromy, mpexpe 4eM CTPOHTh, MHKeHepbl TaJUIMHCKOrO MOJHTEXHHYECKO-
ro HHCTHTYTa cAejaln MaKer Oyzaylledl scTpafbl. 310 ObUIO BHYUIHTEJNb-
HOe (COODYXKeHHe, 3aHMMaBliee GO/bLIYI0 KOMHaTy. KOHCTpyKuHS scTpajbl
OKasajack BecbMa CJIOKHOH. MeHBIIYI0 apKy YKpelH/iH Ha KOJIOHHAX, a



Gonblras TONBKO B ABYX TOYKAX oONupanack na Kouwtpdopenl. B Makete
3TH apKH OBUIM BHITIOJHEHb M3 LEMEHTA, ApMUPOBAHHOLO NPOBOJIOKOR, a B
HaType OfHa apka Oblia Kene306eTOHMOH, a Bropasi, NMOLBHIKHAS, HeJa-
nack #M3 CTajgbHOM TpyObl [ABYXMeTPOBOrO [MAMETpa, TOJIIMHON CTEHOK
noYTH B NOJTOpPA CaHTMMETPa. 3Ta rpoMafuasi Tpy6a, onupalomasncs B
OCHOBaHMHM Ha KOHTDP(QOpCH, M Jep¥anach Ha BeCy CHCTEMON TPOCOB.

Ouenb CNOXHO OBWIO DACCYUTATh [PABHIBHOE NOJNOXKEHHe BHCsieH ap-
ky. UyTh-uyTh NepeTsH¥ TPOCH,, NOJHHMH apky O6OJblue, YeM Hajo, — M
OHAa MOXKET ONPOKMHYThCS Hazaf. A ONYCTH — H MaxuHa MOPBeT TPOCHL
310 GbTa OCHOBHam 4acTh PaboThl HAJ MoJAenbio. K Kaxkgomy Tpocy Bo
MHOTMX MeCTaxX MPHKPEMJISIACh TPY3bl, a Ha apKaX YKpelsJHCh NaTYHKH,
cHHMaBliMe nokasanusa gebhopMaimit. Ilpuxoausock y4uTHIBATE M TO, YTO
TUT2HTCKAsl Kpbillla OyfeT THraHTCKHM IapyCcoM # JOJXKHA TIPOTHBOCTOSTD
BETPY, MOXKJI0, cHery. MollenupoBaHHe MOKa3alio, YTO KaXABIH Tpoc moJ-
JKeH OBITh HATAHYT YCHIAMSIMH [0 25 TOHI.

K cucTeMe OCHOBHBIX H ‘BCIIOMOTATENBHHX TPOCOB NOABElUMBAJNCE Aepe-
BSIHHBle IHTHl H3 'CYXHX €JOBBIX ROCOK — IMpeKpacHble pe3oHaTophl. Ilo-
Jy4Yunach He MPOCTO 3CTpaja — NOJYYHJICS CBOeoOpasHBI My3BIKAJbHBIH
MHCTPYMEHT, YTO-TO BpOJE KOplyca TIpoMalHOi CKpuIKH. A cBepxy Bce
9TO MOKPBITO CJIOEM MepraMuHa U OLHMHKOBAaHHOWM JIUCTOBOW CTaJiH.

Korna monens Obuia orpaboTaHa CTPOHTENsiMH, 33 HEe BAsUIUCh aKyCTH-
ku. Eciy 3TOT MHCTPYMEHT «He 3arnoeT» — rpoll eMy HeHa. A cOMueHns
6buiH. B oTsiMuMe OT DpHBBIYHBIX BOTHYTBHIX «PAKYLIEK» 3CTpaja MOJNyYH-
Jnach BHTHYTOH, Kak pactpy6 Gacopo#t TpyObl. Mojenb onyranu cHcTeMoil
HCTOYHHKOB 3BYKa ¥ MHKPOGQOHOB M CTand ciayluatk. Y BHISICHHJOCK, YTO
¢opma, ynauHo HaHOeHHAs CTPOMTENAMH, OKasaJlaCk. Haunyuduued W AJs
aKycTHKOB. BOT TOrAa-to W HayaigM CTPOHTb 3CTpajly. TOpONHJHCE, XOTe-
JIOCE YCIETh K ABAAUATHJICTHIO ycTaHOBjeHHs COBETCKON Bract# B ICTO-
HHH. YCReJH...

U BoT yxke JaBeHanuath JieT 3By4aT C 3TOR 3CTpajbl NeCHH W MY3bIKa.
A mo uepTeXXaM 3CTOHCKMX WHXEHEPOB TaKas Je 3CTpaja MoCTpoeHa
B Busbrioce.

B MHCTHTYTE IJKCNepMMeHTanb~
Hon 6uonormn Akagemum Hayk
cToumum M3yyalroTes TakHkLl hoTO-
CHHTe3a. Jlo CHx NOp CHMTANOCh,
4YTO B NKCTE Ha CBETYy MPOMCXO-
BMT ycBOeHMe CONHe4YHOM 3Hep-
rMM, @ BCe oOCTanbHbie NPOLECChI
ugyr B temHore. Ho, ocBelyas
NMCT TO KPAacCHBIM, TO CMHMM
CBeTOM M NPMMEHAR MeueHble
aTOMbl, yHeHble HaAlunK CBeTOuYYB-
creMtesibHbie (hEPMEHTBl M yCTa-
HOBMNM, HTO CBET HYXeH u B
«TeMHOBOMN» npouyecce.

310 nMWe ogua u3 pabor yue-
Heix TIpMGanTMKM, O KOTOPLIX MBI
pacckasblBaem B 3TOM HOMepe.
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TannuHckas ynuua DunbTpn
onpaeAbIBaeT cesoe Ha3eaHue. Qna

3aKaH4YMBAETCR Y BOPOT  BOHO-
OUMCTHOM  CTaHumMK, cHabxaroulen
ropof, nNuTbeBOM BOLON. Y BOPOT
CTaHUMKM — HEBLICOKMI COBPEMEH-
HbF 4OM ¢ Hagnucbio «TannmHCKMA
NONMTEXHMUYECKUI MHCTMTYT. [1pob-
nemHas naboparopus CaHTEXHMKM®.
N3 okHa KabuHeTa yueHOro cekpe-
Taps BWAEH ABOP, @ B Hem — ny-
cron BacceliH €O CTPaHHO 3HAKOMbI-
MM OHepTaHMAMM.

— Tannuuckui 3anme, — roOBO-
pur MHe Bunnio Actok, yueHbiH
cekperaps naboparopuu, M s tio-
HMMalo, nouemy 31or BacceitH MHe
MOKa3ancs 3HAKOMbBIM.

— Ha 3roii Mmopgenu Mmbi pewanm
BaXHYIO 3apjavy — KakK He pony-
CTMTb 3arps3HEHMs 3anuea..

TanauH — wHa camom Gepery
MOps. M OHO [AMKTYeT eMmy 3aKOHbI

MMIHM — HABOAHSET FOPOA Pbi-
6akamm M MOpsKamM, 3acTaEnseT
cTpoutt pbibHBIE M CYAOpPEMOHT-

Hble 3aBOfAbl, @ B Tennble AHK na-
CKOBO MPWHMMAET HAa CBOM MM
Thicsuu TannuHues. He yaueurens-
HO, 4yro 3abora © umcrore 3zanu-
Ba — 370 33ab0Ta 0 umMcroTe AOMA,
B KOTOPOM 3uBews. Bnpouem, He
TONbKO 3anue — Bcs bantuka gom
AN Pa3sHOA3bLIKOW CeMbM HAPOLOE,
KOTopbie MoryT Hassarb cebs npwm-
Bantuiickumu. TecHo Ha 6Geperax
Bantuku. Bepera uetbipex coser-
CKuX pecnybnuk W LwecTH A[pYyrux
CTPaH OMBIBAIOTCS €€  BOAAMM...

o

Korpa-to apeHa ectokoii 60pb-
6L1, BanTMka CTAHOBMTCS HBIHE CHMM-
BONOM PasyMHOrO0 MeMAyHapoaHOo-
ro corpyaHudecrsa. B «Hepensx
Bantuitckoro Mopsi» OCHOBHOMK BO-
npoc — 310 Mmp Ha ero bBeperax.
Yuctoro weba Hap bBanrukoi xorsr
navTbiluM M 3CTOHUBI, NMTOBULI W
pycckue, HMHHbBI M NONSKKM, HEeMLbI,
weengbl M patuaHe. Ho He menee
BaXKeH [ONS KaX[OM CTpaHbl M BOM-
poc umcroro mops. 3ta npobnema
M npueena MeHs B Kabuwer Bunnio
Actoka, noromy uro TannmHckui
MOAMTEXHUYECKHMI MHCTUTYT
OfMH M3 KPYMHEWWMX B Hawewn
CTpaHe LEeHTPOB, pelalolux BO-
NpPOCHI  YUCTOTHI BOAOEMOB.

AcTOK pasBepHYn Mnepeao MHOM
KapTy DCTOHMM.

— Pek y Hac mHOro, — ckasan
oH. — Ho pekn manenskmne. [Ons
HuX paxe HebonblwoOi macnogens-
HbIY 3aBoa Ywe npobnema — mo-
eT OTPaBuTb BCHO Peky. A Begby
Hac He TONLKO MacnofenbHble 3a-

BOAbI — KPYNHas NPOMBILLINEH-
HOCTb.
Ha crvon nerna ppyras  kapra.

Kak v Ha nepeoil, Ha Hel ceTka
pek. Ho peku paspucosaHbl user-
HOM TYwslo — ronybok, KPacHOW,
3€NEeHON, YePHOM.

— lonybas — 310 umucras eopa,
BCE OCTanbHble LBeTa — pasHas
crefeHb 3arps3Henus.. Bor c ato-
ro mbl u Hauanu pabory — c o6-
CNeAOBAHMA  HALUMX PEeK M CTPOu-
TENbCTBA MalbiX OYMCTHBIX COOPY-
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WeHUK., ITO0 [aN0  HaM  OnbIT.
3a u3yueHMe HayuyHbIX OCHOB Npo-
FHO3MPOBAHMS  KauyecTBa BOAbI B
BOAOEMAX rpynfia HaWKUX YUYeHbIX
ynoctoeHa FocypapcreeHHol npe-
mum dcroHeckor CCP. A no Hawum
NPOEKTaM  OHWCTHBIE COOPYIKEHMs
CTPOSTCA MO BCEH CTpaHe..

A BOT 370 Hawa chegylowas pa-

6ora, — ACTOK CHOBa nopowen K
OKHY. — Mbl B3s/IMCE 33 pelseHue
YMCTO MPAKTHHECKOM 3aJadm — Ky-

[a BLINYCTMTL CTOYHble BOAbI Tan-
nuHa, utobbl He 3arpssHuTL ByxTy.
MNoctponnu mogens. Y noHsnm, uro
3afava 3Ta AMWe  vacTe  obuyei
npobnemMbl, Takas e ManeHbKas,
KaK Hall 3aNnMB NO CPABHEHHIO C
mopem. A pewartb HywHO bBbiio
BCE B KOMMNEKce.

B uem cBoeobpasue banrmiicko-
ro mops? B ero uctopun mel sHaem
nepuopbl, Koraga oHO He 6bInO Mo-
pem, a 6bino oszepom. Kakoi npo-
yecc wmper cemuac? beite moxker,
MOpE CHOBA CTAHOBMUTCR oO3epom?
Bo Bcskom cnyuae, [larckue npo-
NMBBI HACTONBLKO MENKKM, 4TO' BOAA
13 CeBepHOro MOps NOYTH HE NO-
crynaetr no Hum B bantuky. (Becno-
MHMTE CTarbio [EBATOr0 HOMepa
Hawero ypHana «fam, noa sem-
neM, — okean». B Her peubr wna
Booblie O BO3MOMMHOCTM MOCTe-
MeHHOro wucuesHoBeHus bantuitcko-
ro mops.) Kpome toro, Bantuiickoe
mope cBoeobpasHo MO pachpege-

NEHMIO YPOBHEH COMNEHOCTH (pMC. Ha-

ctp. 8). Ho rnybun 50—60 M oHO
cnaboconeHoe. A NOTOM mper pes-
KM CKa4YoK KOHLLeHTpaLMK conem.
MeHsercs ero coneHocrs M noO
ANMHe: OT nNpOnMBOE A0 rAybuH
3anvBoB. [lNs Hac 3TO Ba{HO MOTO-
MY, 4TO BOAA C PAa3HOM KOHLEHTPa-
UMel conel NPaKTHMUECKH He cme-

CTOKTOJibM

e

wuBaercs. A pas Tak, TO, 3HAUMT
kucnopogom 6Gorar nuwb BEPXHUHM:
50-meTpoBkiii croi. Yem Hue, TEM
KUCNOPOAa MeHbie, a B riyBuHHBIX
cnosx npeobnapaer, kak B YepHOM
mope, cepoBogopon. MmeHHO NO-
3TOMY YUeHble-NeCCUMMCTbI CHMTAIOT
bantuky nory6nexHos uenoee-
KOM.

CywecTeyer HeMano npOEKTOB
«nepepenku» bantuiickoro  mops.
OpHu M3 HMX hpepnaraloT  3achl-
nars nponuest, nNpesparue bantuit-
ckOe MOpe B 03€po, Torpa nocre-
NEeHHO OHO CTaHeT COBCEM Mpec-
HblM: CIMIUKOM BENMK MNPMTOK peuy-
HetX BOA. Apyrue npoektsbl, Haobo-
pOT, npepnaraloT PaclWKpKMTs NpPO-
nvBbl, 4YTOBBI  YBENMUMTL NPUTOK
6oratoi kucnopopom Bogst Ceeep-
HOro Mmopsi. C Hawel TOuKkM 3pe-
HMS W TOT M [PYroN NPOEKThl He-~
ocywecTBMMbl. Mano Toro, 4To OHM
Tpebylor ans ceOero ocyuiecrene-~
HWUS FPaHAMO3HBLIX CPEACTB, — MO~
K@ HMKTO He 3HaeT, KaK OTPasmTCs

Ha npupope Takas rnobaneHas
nepecTporiKa.

Urak, Teneps Mbl  3HAEM, 4TO
Bantuka — Kak CNOEHLIN KOKTEeMIb.

Yro pano Ham 310 3Hanme?! QueHw
MHOroe. Mbl NOHANM, UYTO CcMep-
TenbHLIM ypapom Ans mops Gypet
sTopxeHne B ero rny6uubl, Tyna,
roe Mano Kucnopopa, rfe CTOKM
we 6yayT ounwartecs, a 6yayr
NMLE HAKanNAMBaTbCs M HaKanim-
BaTLCH [AO KPMTMUECKON KOHLEHT-

pauuu. A Beab MHOrMe nNPOEKThi
KaKk pa3s M npeaycmaTpueann
WCnonb30OBaHMe  cambix  Bonblimx

rnybun. bBeina naes CnMBate MO
rpomaghbim TpybBonposopgam B ray~
6uHLI MOPS CTOKM BCEX FOPOAOB
Mpubantuku u  Cesepo-3anapa

PC®CP.
SIEHVHTPALL !

—g

300

-



Ha »u13Hb MOPR MHOrAa BNMAOT
camMble HeOXMnAaHHble (aKTopbl, O
KOTOPLIX Yenosek M He Aymaer.
Kakas, ka3anock 6bl, CBSA3b MeX-
Ay MOPeM M POCTOM BbIMYCKa CHH-
TETUUYECKHNX MOIOLLMX cpepcts?
C BuAy HMKAKOM, a Ha CaMoM pe-
ne npsmas. Fopoga [pubantnkm n
CKaHOMHasuMK  BbUIMBAIOT B  MoOpe
KaHanM3auMOHHblE BOZbl, HE OuM-
WeHHbIE OT CTMPAanbHLIX MOPOLLKOS.
A 8 Hux docdop. A dochop, Kak
nasectHo, yaobpenne. Menbuait-
wne BOJOPOCHHM, TaK Ha3bIBAEMBIN
PUTONNAHKTOH,  HAUMHAKT  Passu-
satbca Tak ObICTRO, uTo  MOpe
«3aysetaem». Bopopocnn OTMMU-
pPaloT M OMNyCKalTCs Ha fAHO, Kak
pas Tyaa, rae M Tak HeT KWCnopo-
na, roe pancHeMllee WX pPasnoxe-
HME HEBO3MOMXHO. DTO OTHIOAbL He
03[0pPOBNSET MOPe.

K ueMy e Mbl CTPEMMMCR B Ha-

wux pabotax? Kakum pomken 6bith
WX KOHeuHeit pesynbtat! [asalite
nodgantasMpyem, HO Mo anTazu-
pyeM Ha BNONHe peanbHOi OCHO-
se. B kakom-to n3 ropogos —

npegnonoxum, 310  Gyder  Haw
TannuH — opraHusyertcs MexayHa-
POAHLIK  LEeHTP, KOHTPOJIMPYOWMHM

M KoOpaMHUpYOLWMK paboty Bcex
OUMCTHBIX COOPYMeHnuit cTpan ban-
Thiickoro mops. OH usyuaetr co-
CTOSHUE MOPA B [AaHHBIA MOMEHT,
asmxeHne ero sop, bHuonornue-
CKYIO @KTMBHOCTb  MMKPOOPraHW3-
MOB M [8eT KOHKPETHbIE PEKOMEH-
DaumM: rgde, KOrpa, Ha KaKyio rny-
6MHY M B KAKOM KOnuuecTse MOM-
HO  BbIMYCTMTL B MOpPe  CTOYHbIE
BOAbI M, CamMoO€ rnasHoe, ¢ KaKou
crereHbrd OuMcTku. Hawa 3apa-
Ha — HayuMTbCs peanbHoO CMOT-
petb Ha sewM, cCOeiMHMTE HayKy
M TOUHBIX 3KOHOMMUECKMIA pacuer.

Yto rxe HymHO, 4tobbI 3TO CcTano
peaneroctbio! Bo-nepsebix, corna-
cosath pencrTeua scex ctpad ban-

THKM. Jlerko MOMHO MPepcTasuTb
cebe, kK deMy MOMXET NpPUBECTH
HECOrnacoBaHHOCTs  peiicTemii. Ha-

Wy  CTouHble TPybbl MmoOryr pots-
HyTbcsi no Geperos Muunangmy, a
n3 XenocuHkn TpyBel moryt npo-
TaHyTecn a0 Tannuuckoro 3anuea.

MNostomy 6onblwoe BHUMaHWE Mbl

yoensem pabotre  cosBeTCKO-(UH-
CKOM KOMMCCMM MO OXpaHe BOf,
MuHckoro  3anusa. [lostomy no-

CTOSIHHO PaclMPAEM HallM CBA3M CO
seunen, [Janmeni. Ho ogroro
cogpyxectea mano. HyxHbl oueHb
cepbesHbie uccneposadun. Y Hace
cTpaHe Hap 3Tmm  pabotaior  yue-
Hble Pa3HbiXx MHCTUTYToB. OcHoBHasn
Halwa 3agada cenyac — co3gaTth
MOZENM BCex MpoLeccos, npouc-
xopawmnx 8 mope. [lpowe scero
MOAENUPOBaTE LUPKYNALMIO BOALIL.
Mepsble BapuanTel Mmopenei uymp-
KyNaumMK, COCTasNeHHble Ha OCHOBE
AaHHBIX, COBPaHHBIX HaMW cosme-
CTHO ¢ paboTHUKammn 3CTOHCKOM
Mppomereocnyxbel, yme 06CUMTHI-
saotcs. Ho Hurpge 8 mupe ewe e
HaJeHO MaTematMdeckmnx npmubnm-
MeHuH ans Guonoruuecknx dakro-
pos. Ham kak 6yato ypanoch Haii-
™ MPUHLUMI  TAaKOrO  pPeLUeHMA.
Met ormpaemcs Ha ugewo o 6uo-
norudeckom cpsure. Ecnu uenosek
CBOMM BO3AEMCTBMEM  M3IMeHseT
cpeay ANA CyWeCTBOBAHMS JKMBBIX
OpraHmMamos, 1o 310 Hemsbexmwo
BbI30BET CABMI B8 DKONOrMYeCcKOMN
cucTeme, Tak  Ha3biBAOT  YyeHble
CNOMXHOE B3aMMOMENCTBME BCEX M-
BOTHbIX W PAacTeHMW, IMMBYLIMX B
onpegeneHHo cpege.

Kyna mbi casmHem 3Ty cucremy?
Cpenaem et nyuwe MNM  xyme?
Cnyuyal co cTupanbHbIM MOPOLIKOM
8 CTOUYHbIX BOAAX OUEHb XapakTe-
peH. Begb ecnu paccumrate npa-
B8MNbHYIO KOHUeHTpaumio Jocgopa,
TO Mbl MOMEM W MNONb3y MOpPIO
npunectk — ynobpurs ero, —
YCKOPWTE POCT pacteHuit W ysenu-
4UTb KOMMUecTso Pbibbl...

MNoHATHO, YTO Ham OJHMM C Ta-
kum obremom pabor He  cnpa-
BUTbcA. Bmecte ¢ Hamu paborarot
yueHble Jlateumn, HauMHalOT Mccne-
foBaHMa  nurosubl.  Matemartuue-
CKyto 4dacte pabotsi BbINONHAET
Hosocnbupck. Cnosom, ta dhanrta-
CTUKa, O KOTOPON MblI TFOBOPMUIH,
BnonHe BO3MOMHO, CKOPO cTaHet
peansHOCTLIO.

0. rIALRNH
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MBIl uacto nblTaemcs CypuTb ©
nogsx no KX BHewHeMy obnuky,
MaHepe  opxesaTtbcs M Hepeako
owmnbaemcs. [lo-HacTosilemy ueno-
BEK OTKpbIBaeTcss B CBOMX penax.
3asopbt — Kak nogu.. Y opHoro
HOBEXOHbKME Kopryca, obopynosa-
HWE, KaK roBOPMTCA, C MIrONOYKM, a
HKMBET npeanpusTHe MO CTapMHKe.
Y ppyroro v 3paHue He axTy KaKoe,
TOUYHO sblluepWwMi M3 MOAbI KO-
CTIOM, HO CepAue ero Monopfo, OHO
6betca B CTYpemMMTENnbHOM Temne

10

spemeHu. A cepaue 3asoAa — 310
ero paboune. Bor 06 opHOM M3 Ta-
KMX 3380408 M €ro TPYXEeHUuKax -—
o pumckom BIMe u sadosuax —
Haw pacckas.

1. YTIOTHU WU... «CMUOONA»

CrpaHHoe 3paHHe KOHLUa npoiu-
noro BeKa, YKpalleHHOe JenHUHON,
ropenbedamm M MPUYYLNMBBIMMK
GaweHkamu., Ecnu npuiitn cloga pa-
HO yTpom, Korga He ppebeswar



TPameau, He Mmuarcs Ro Gpycuarke
«Bonrm», MowmHo cebe npepcra-
BUTb.. KaK B Hayane seka npues-
Wanu B 3IKMNAKaX Ha INEeKTpoMme-
XaHuyeckuit  3aso0f  «YHMOH» ero
CaMofoBONbHble Xxo3siesa (nouemy-
TO NPeACTaBnsiels MX HenpeMeHHO
B KAaHOTbE M MPM TPOCTHU), Kak no
33aBOACKOMY ryAKY BblMNeckusanach
M3 NPOXOAHON nasBuHa paboumux —
MNOXO OAEeThIX, CMEPTEensHO YCTas-
LUMX.

3ason 8 Te panekue ropst Gpan-
Cs 3a BCE, YTO CYNMNO BLIFOAY €ro
snafensuam. 3pecb M3rovasnusanu
TenedorHble  annaparbl M yTIOTH,

1. Y HaMoT4yMKa reTepogMHHBLIX
HATYLUEK CBOM npoGnembl: OLUKWGHA
B NONBUTHA PAaCCTPOUT HOPOTHOBON-
HOBBbIM HKoneBaTenbHblH HOMTYp.

2.¢— 3To nowHavany TPYAHO, —
FOBOPMT ofHa W3 paboTHHy, — Co
BpeMeHeM NPHXORUT HBanNUHHALMA
H paGoTaTh CTAaHOBMTCA nerue.

3. l'lpoﬁne-r_ CeHyHfa, U Bce Bbl-
BORb! petaned GyayT pasom npunas-
Hbl K NMeYaTHbLIM NPOBORHMKAM.
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qrorobymary u CTaHKuW, pagHonpuem-
HMKM W paxe.. CNOPTHBHblE Camo-
netet! [Mpeanpuumunsbix  snagens-
ues «YHMOHa» Hapoa paeHo 3a-
Ben, HO € YBAXKEHMEM BCMOMMHA-
€M  Mbl 33B0NCKUX MHIKEHEPOB M
pabounx-ymenoues, cmeno pelas-
WKX CROXKHbIE  TEXHUYeCKHMEe npo-
6nembl.  Bor sra cmenocrs TexHu-
4ecKoro MOUCKa — OfHa M3 Tpa-
Amuuin BOMa, u nposisnsietcs oHa
MOCTOSIHHO.

«B3M» — mapka 3HameHuTan, pa-
AMONBI M TPAH3UCTOPbI C  3TOM
MapKOK HUKOTAa He 3afepXXusalor-

H HaudH-
aran

4. Nosopor —
HaeTcA HOBBIH
CcOOPHMH.

5. Cemb npHemHHKOB B
MHHYTYy — CcamaRn Gonb-
Was CHOPOCThL HOHBeHepa
pa;g;losaeona 3gecb, Ha

e.

CA  Ha npMNaskax pPaaMOMarasu-
Hoe. Ho 3asop-to anekrporexHuue-
CKMI{, €ro OCHOBHas NPOAyKUMA -—
aro ATC u renecoHHble annaparbl.
N npeacvasbte cebe, kak CROMXHbI
6o npobnembr, C©  KOTOPLIMM
cronknyncs BA®, korpa nepsbim B8
CcTpaHe 83aCs 3@ BbINYCK TPaH3MW-
CTOpHbiXx nNpuemHukos. MU npep-
CcraBbTe, CKOMb YCMELHO pPa3peLumn
MX 33BOACKOM  KOJNNEKTUB, ecCnu
cTan nepsbim  MpeanpusTHem s
CcTpaHe, OCBOMBLUMM NPOM3BOLCTEO
TaKMX NPUEMHMKOB [a eule € KOPOoT-
KOBONHOBbLIM amanaszoHom. BIM




6bICTPO BLILLEN HA MWPOBOW PBLIHOK.
Puxckas «Crnugona» 3acrasuna no-
TeCHUTBLCA ronnasgackue «®unnun-
cbl» 1 sinoHckue «CoHun!

Ta nepsas «Cnugona» — yxe
ucropua. Jlupgep He wumeer npasa
OCTaHasnMearbCcs, Befb 3@ HMM NO
natam MAYT Apyrde papuosasopbl.
U ceropHsi Ha KoHselepe PHIKCKO-
ro 3NEKTPOTEXHUUECKOTO  CTOMT
HOBbIN, yCOB8€epLIEHCTBOBAHHbIM
npuemHuk — BI®-201.

2. «MATMYECKAS» LIUDPA

Ha zasopme cemepka — um@pa
«marnuyeckas». Homep uexa, rpe
NONHOCTLIO CKOHLEHTPUPOBAHO pa-
AMOMNPOM3BOACTBO, ~—  CEAbMOM.
Llex — MHoOrostaxHoe 3faHne, W
araxeli 8 Hem cemb. Pabora Haum-
HaeTca 3fecs B8 cemb yTpa. M cko-
POCTb  BbIyCKa MPMEMHMKOB  Ha
83(POBCKMX  KOHBelepax camas
GonbLiasi B cTPaHe — Cemb NpHeM-
HUKOB B MMHYTyl Bnpouem, Marus
3f4eCb HM NpH Yem. Bce geno s uer-
KO HaNnaMeHHOM YNpasneHuu npo-
M3BOACTBOM, B €ro KynbType, B CO-
B8EPLUEHHONI TEXHONOTMU M, KOHeu-
HO e, 8 KBanuduKauuu paboumnx.
Anekcanpp MHsanosuu [ankos, Ha-
YanbHMK UEXa, nokasan mHe nwobo-
MbITHYtO AMarpaMmy. [lse nuHun
Ha HeM, usobpakaswme npPousso-
AWTENbHOCTL TPYAAa M FOAOBOM Bbl-
Myck NPUEMHHMKOB, LKW  KPYTO
8BepX, He oTcrasas APyr or ApYra,
a Tpeiba NOKasblsana, 4YTo Konuue-
creo pabourx npu 3TOM.. COKpa-
waercs. Yvo 3za sarapgka? Okasbi-
8aeTCs, 3@ CYeT BCKPbLITEIX pe3ep-
80B BpeMeHu pabounii MOMeT 83aTb
Ha cebs pgononHWrensHble onepa-
uuKM Ha KoHselepe. Ho kak orbic-
Kkualor 3Tv pesepsbl! C 3tMm BO-
npocoM obparuncs s k [ankosy.
«A  Bbl  3arNSHMTE HA  YYacToK
LUTAMMNOBKM, — nNOCOBETOBanN OH, —
MHoroe noimeren.

MNpusnarbes, 3710 NyTewecTBHE
6bIN0 HEe caMbimM NPMSTHBIM. YHac-
TOK (UTBMROBKM BCTPETMN HAC Ta-
KWM TPOXOTOM CTEHKOB W NA3roM

obpabarbisaembix  nucTos  gropans,
uro cpasy e nojymanock: «Kak
3gece soobuwe moryr paborats
moauin

— PaHbwe 3peck Guno pgeticreu-
TenbHo  TpyaHo! — npokpuuan B
OTseT COMPOBOMKAABLUMA MEHS Mo
3asofy uHxkeHep. — Jhoau nbiva-
NUCb  3aLYMTMTBLCS OT Luyma Haylu-
HUKaMMW-3arNyLKaMK, HO TOrAa Mx
OX8aTblBaNO 4YyBCTBO OHMHOUECTBA,
KaKOH-TO OTPELIEHHOCTH...

S TONLKO TYT 3aMeTMn HayLUHMKM
y wramnosuwmkos. Ho paboune so-
BCE He BBIMMALENH KOTPELUEHHbI-
mMu» — yneibanuce, cMesinuch, Aa-
e yro-to Hanesanu cebe nop Hoc.
Xecramu npowy OfHOro M3 HMx
AaTb Ha MUHYTY  HaywHWku. [lpu-
Na¥mearo MX M.. cnblty Goppyro
AXa308yl0 nNeceHky. IT0 TpPaHCNu-
pyetcs cneuyuansHo nogobpanHas
Mysblkosefom (ectb, Okasbisaercs,
TaKas AOMKHOCTL Ha 3asopgel) pyHk-
LMOHanbHas Mmyablka. OHa nopHu-
MaeT TOHYC, YNydllaer HacTpoeHwue,
a B pesynbTate pacreT npoM3sonu-
TenbHocTb. Tenepb Crano scHo, ©
KaKux pe3epsax rosOpuN Hadanb-
HUK Uexa. OHM BO3HMKAIOT BCAKMMN
pas, Koraa HaXoAsTCsi BO3MOMHO-
crn obnerumts uenoseuveckuit Tpya.
Jhiogsam  cradoemurca nerue pabo-
TaTb, 3HAYMT, M CAENAIOT OHM 3a
cmeHy 6onbuue.

3. «<HUTb APMA[Hbl»

Fae  HauuHaercs pabora Hap
B3®Mom? lpe 3akanuusaerca! Bor
HaecTpeuy MOMNajaercs Tenemka ¢
rOTOBBIMU K OTNPAaBKE NPUEMHMKA-
MM, @ Ha APYFOM TONBKO MOABO3AT
euwe nycrole kopnyca. Tam ornaxmu-
saiorca cobpandbie 6noku, a sgechb
HAMaTbIBAIOTCS  FETEPOAMHHBIE Ka-
Tywiku... KoHeuwo, B u3rorosnewmmn
NPUEMHMKA eCTb CBOS CTPOFasi Ch-
CTeMa, HO kak ee OBHapyxuTh, Kak
B3nTh 8 PYKM Ty «HMUTb ApMagHbi»,
uto nomorna 6bl HakTM  BepPHbIA
nyre B nabupuHre OrpPOMHOro pa-
nuonpoussoacTeal A Takas HMTb,
oKasblsaercs, ectb — 310 cbopou-
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HbIM  KOHselep. OH nomoXxer Ham
npocneguTs  3a  NOsiBNEHMeM Ha
csetr ouepefgHoro BIMa.

B cemb yTpa HauMHaetr KpPyMXuTb
KOHseWepHas Kapycenb, 8 NONOs8M-
HE 4eTsBeproro — KOHel, CMeHbl.
Takoit rpacguk PeKoMeHposaH me-
AMKaMK He chyyaiiHo — Yy pabo-
YMX OCTAeTcs NONAHA Ha AKTUBHbLIM
oTAbIX M BOCCTAHOBNEHME  3aTpa-
YEHHBIX CHI.

BeccnopHo, pabora Ha Kohselie-
pe ogHoobpasHa u noromy 6eicrpo
yromnser. MomHurca, s cdortorpa-
¢pmuposan KoHseiep B nepsbiii geHb
csoero npuessa Ha sasop. Cogoro-
rpaguposan, Kak MHe MOKa3anoch,
He OueHb -yAA4YHO M Ha CcnepyroLLMi
NEHb NPOM3BEN MOSTOPHYIO CbheM~
ky. Kappbi okasanuce cosepLueHHO
MOEHTUUKBI —— TE& XXe MOAM, Te Xe
nosbi, T€ e ornepaumm...

Sl cnpocun y OAHOW M3 XEHLUWH,
paboraiollux Ha8 KOHselepe yxe
HECKONLKO neT, He TPYAHO nu.

-— TpyAHO nOHauany, -— ckKaza-
na oHa, — Norom nerve. M He no-
TOMYy, 4YTO TNPOCTO  BYArMBaeMCs,
npusbikaeM. [Meno s  gpyrom.
Co spemeHeM NPUXOAMUT OMbIT, KBa-
nugmMKaLmMa, a YemM OHa sblille, TeM
paborare nerue, Bor y Hac, Hanpwu-
Mep, TMONOMEHO  Ha OonepauuMto
25 cekyHp. Hosuuok ene-ene
yKNnagbisaercs 8 HOPMY, a Yy OnbIT-
Horo pabouero ele ocrawTca ce-
KyHAbl OTAbIXa.

Bor k pabouemy nocrynaer co
cKnapa waccu. B cuutanHble cekyh~
Dbl YCTAQHABNMBAEYTCS  MOTEHLMO-
MeTp.  3aMeTMM  ansi OPHeHTHpPa
3Ty pgeranb. A LLACCH yXe nnbiser
npanbite, obpacraer HOBbIMM y3na-
MM, MORBNAETCS HA HeM AMHAMMK,
KOHNEHCATOP MEePEeMEeHHON EMKOCTH,
Gapaban nepeknouarens pauanaso-
HOB... .

Ivor 6apaban — roppocrs
sagosues. C camoro Hauana, ewe
8 «Cnupgone» 6bino HalkigeHo ans
HEero OpPMIrMHaNbHOe KOHCTPYKTOP~
ckoe pewenne. [Mepeknioyarens
BAVanazoHos [OMKeH ObITh MeXaHu-
YeCKH npouen  (nocuwrajite-Ka,
cKoneko pa3z byper wenkarb ero
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pPyukoi  obnagarenh npuemHMKa),
3aHMMATb 'HEMHOTO MecTa M 8 TO
e spems smewars s cebs sxop-
Hble M rerepoguHHble  KAaTyliKu M
KOHAQeHCaTopbl gns CemMu [Manaso-
Hos! Ho u ypauHyo KOHCTPyKuMiO,
B KOTOpPOW Ha  B3rhayg noburens
sce 6bINO MpeansHo, B3¢OBLLI NOA-
sepriv MopepHmsaumu., Tenepn 6Ga-
paban nonyumncs  «c camozaum-
LWAIOLWMMMUCA KOHTAKTaMM HOMEBOFo
THrnan. IDTO 3HAUMT, 4YTO BpalleHne
pyukoi noviger 6GapabaHy TOnbLKO
Ha nonb3ly: Tenepb, NPUTMPANCh
APYr K BAPYry, KOHTaKibl cNOBHO
Hampakom 6OyAyT cHumate orap.
3a aror 6apaban eaposubl nonyuu-
MM aBTOPCKOE CBHAETENLCTBO.

Bcero Heckonbko ceKyHA OTHU-
Maet ycraHOBKa TeNneCKONMUecKOoH
aHTeHHb! Ha waccu. Ho Ha onepa-
LMUsX MO ee M3rOTOBJNIEHMIO eule He-
nasHo Gbinmu 3aHATHL nyuwme ¢pe-
3epoBlMKM  3asoga. Beab rakas
aHTEHHa COCTOMT M3 HECKONbKMX
TPpY6OK paszHOro puamMerpa, M KaXe-
Aylo Hapo TOUHO noporHars K
apyron. Ho BOT 3HameHMTBIN Ha
B3®Me uzobperarens Fepoit Couma-
nucrnueckoro Tpyaa cnecapb Ban-
nemap Merposuu Byw msobpen Ho-
Bblif NONYasYOMAar, B3sABLUIMK Ha ce-
65 TPyAOeMmKylo onepauumio, M ony-
cTen MHOronoaHbii pPaHbluie Mexa-
HUYECKMM yuacToK. Temepb ¢ 3THM
AENOM CAPasuTCs OAMH uenosek..

A Halle LIaccM  ye NOKUHYNO
Lex M HABUHYNOCH MO MEMITaXKHOMY
anesaropy ssepx — Ha UeHTpanu-
30BaHHbIM cknag. Croga e c gpy-
roro c6opouHOro yuactka Hanpas-
NAOTCA «cephuar Ccyneprerepoamt-
HbIX NMPUEMHUKOS -— nnarel ¢ 6no-
KaMM NMPOMEXYTOYHOM 4acTOThI.

M 8 ux cBopke cBoM HOBwIECTBA.
PaHblle npu KOMNoHoske peTanen
Ha ME4YaTHOW nnare HWKaK He, yja-
B8aNOCh CHAENATL MOHTaX MONHOCTLIO

OAHOCTOPOHHUM — «MEelanu» 4e-
Thipe Pes3ncTopa, WX NPUXOAMNOCH
pasmewars ¢ OBpaTHOM CTOPOHLI

anaTtel.

A OpHOCTOPOHHMIA  MOHTaX He
npuxotb. [eno B TOMm, uTO paitka
scex fgeTanexd Ha nnare s cospe-
MEHHOM  PafHONPOM3BOACTBE OCYy-



wecTsnaeTcs OAHOBPEMEHHO —
nnaty Ha HECKONbKO CeKyHz no-
rpyaroT OCHOBAHMEM B8 BAHHY C
pacnnasnertbim fpunoem. [lowst-
HO, UTO MPU TAKOM MEeTOAE NPHXO-~
LMNOCH ueThblpe  CONPOTHBNEHMS
BCT@BNATL W NONAMBATL OTAENBHO.
CeropHs ANA HWMX HALINOCH MEcCTO
PAOOM C TPAH3MCTOPaMKM, Karylika-
MM M KoHgeHcaTtopamu. [la M cama
naitka nperepnena Takue TEXHONO-
rMYecKMe M3MEHEHWS, nMPM KOTOPbLIX
ee HALEMHOCTL Pes3Ko so3pocna.
Mnu BsoT TpaH3sucropbl. PaHbwe wx
MPOCTO BCTABNANM B MaHeNbKM, Kak
namnbl. M Hepesko cnydyanocb Tak,
4yto nNpu cunbHoMi Tpsacke (a npu
nepeso3ke MPMEMHMKOS OT 3aso-
na no MmarasmHos 310 6BwiBano
CcANOWbL U PSAOM)  TPAH3MCTOPbI
NPOCTO BBbINETaNM M3 CBOMX rHEe3A.
Teneps Mx BNameator.

Korpa cmorpuill Ha BCe 3TH pe-
3UCTOPBI M KOHAEHCATOPbI, 3aHu-
MalowMe CBOM MecTa Ha nnare, 3a-
Meuaelllb, Kak OAMHAKOBO MNOAJOTHY-
Tl M obpeszaHbl No pasmepy ux
sbigsoabl. JTO AenatoT nonyasToma-
Tbl, CKOHCTPYMPOBAHHBIE W W3FrOTOB-
neHHble 3geck e, Ha BIWMe. Pa-
6orHuua NuL 3acbinaer 8 GyHkep

YCTPONCTBA APUIOPLLHIO  AeTanewn,
M NONyasTOMar APMHMMaeTCs  3a
peno. Cam  sbinpsaMNseT BbIBOADL,

cam wux obcnymxmusaer n obpesaer
no pasmepy. CekyHabl — W pe3u-
CTOP FOTOB K MOHTaXYy.

M 8OT Ha UEHTPanM3oBaHHOM
CKnape Yy3nbl BCTPEHAKOTCR, KOM-
ANEKTYIOTCR,  YYMUTbIBAIOTCS BNEKT-
POHHBIMK  MalMHamK  (BbINYCK-TO
OrPOMHBIK, OKONO ABYX ThICAY NPH-
emHmkos 8 peHs!) M npogonkaloT
nytewecrsMe Ha pgpyrre cBopou-
Hble yuactku. [Mnara MY moHTupyet-
CA Ha wWwaccH, 3arem, NO Cywecrsy,
yMe rovosbii pagnvoannapar Apo-
Xoaut obn3zarenbHylo NPOBEPKY Ha
sMbpocteHpax M «opesaetca» 8
aneranTHet Kopnyc. O BHewwHoOCTH
APMeMHMKa noszabortunmcs  cne-
LuManbHble  XyAOMHUKU-LM3ANHEPHI,
HO 6e3 TeXHONOros Mx MPOEKThI Tak
M octanmce 6bi npoexktamu. A Tex-
Honoru paspabortanu HOBLIG MmeTOn
MeTannmu3aumMm ANacTMacc, m Teneps

NPMEMHMK pake nocne MHoOroner-
Helh 3kcnnyataumn OyHeTr csepKarb
kak HoseHbkui. Cobpannbii BIM®
HANPAaBNSETCA HAa Y4acTOK pPerynu-
POBKM.,

Ciopa, Ha paboune mecra pery-
NUPOBIMKOB, € LEHTPanM30BaHHO-
ro reHeparopa nOJAOTCA CUrHanNbI
paznuuHbix uyactotr, Mpaer nposepka
YCHAMTENs HWU3KOM 4acToThbl, «yKnapg-
Ka 8 [MaNasoH» reTepoamnHa, Ha-
CTPOMKAa BXOHHLIX KOHTypos. Bce
3TO 33HMMAET CUMTAHHLIE MWHYTHI,
M jnaxe ecnm B8 AOCTYNMBLUEM an-
napate obHapyXmBaercs Heucnpas-
HOCTb, MCKYLIEHHble B8 CBOeM pene
paAmCTbl  YCTPaHaT ee HeoBblkHo-
seHHo OGbictpo. A  norom OTK,
U BOT yxe npuemMHMK B pyKax Yy
AutonmHbl Bobbinesoit. OHa cra-
8uT Ha BIWM-201 nocnepHiolo TOu-
Ky: Ha PYYKy HaWero noreHyuo-
MeTpa, C KOTOPOro M  Havanace
cBOpKa, HAHOCMT PUCKY, OTMeuaio-
WYI0 rPOMKOCTb.

4. TENETPAMMA

O kauecrse NPUEMHMKOB M aBTO~
puteTe ero cosparenei rosoOpMT
takon dpakt. HepasHo w3 Axrnum,
3aKynamoouier B3®Mbi ThiCSYaMH
WTYK, npuwna Tenerpamma. Onro-
8ble MOKynarenu renerpaduposa-
NK, 4YTO, MONHOCTLIO NOBEPSR M3ro-
TOBUTENIO, OHW CHUMAIOT NMPUEMHKK
C KOHTYPONbHOWU MNposepkK 8 AHr-
NMM — AN HUX HOCTATOUHO LUTaM-
na 3asopckoro OTK. Yro u roso-
puTe, (DaKT KPacHOPEeuMUBbI...

U korpa 3apymbiBaellbcs  Hap
TeM, B uYeM XKe BCe-Takm cekpel
nonynspHoctn BI®os, orser Ha-
npawmsaerca cam coboi: oH 8 3a-
MeHaTenbHbIX 38BOACKMX TPYyMEeHM-
kax. B Ttex, kro ynpasnsetr npous-
B8OACTBOM, B TeX, KTo paspabarbi-
BaeT CXeMbl, KOHCTPYKLMWHM, TEXHO-
normo. B tex, ubn paboune Ppyku
6epexHo OT onepauMuM K onepa-
UMM MEpefaloT Mo KoHselepy Kam-
Abi npueMHnk. B niopsx, ¢ rop-
AOCTBIO HOCKWMX uMs 83(OBLEB.

E. MAPKOB
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B nepeLix ToKapHbix cvaHkax A3-
we pesey pgepwany pykamu. [o-
TOM pPykM Bce Gonbile M Honbuwe
ocBObOKpaNKUCL, MOKa HE J[OBEpM-
nM BClo obpaborky peranm cTaH-
Kam. Ho M B cambiX cOBEPUIEHHbIX
aBTOMaTax fo cHX nop ocranack
OfjHa PYuHas ofiepauus — 3arpys-
Ka ACTanu B CTaHOK.

OueHb fanekuii OT TEXHWKM He-

HMEJIDIE

noeeK, HapopHuit aprHcr Cepren
O6pa3uoB, yMmelowMi CBOMMM pYy-
KaMM OMMBNATL  KYKNy, HasbiBan
Nanbiibl 4YENOBEKAa «CaMblM TOUHBIM
MHCTPYMEHTOM NO  KOOpfAHHaLMM
ABKKeHMi». PyKam HMUEero He cro-
MT HAWTH BEPX M HM3 B CaMON
CNOXHOW pgeTanM — 370 ANS HMX
cekyngHaa pabora. A niobomy me-
XaHMUYECKOMY YCTPOMCTBY, KONMPYIO-
WeMmy AEHCTBMA pyK, Takas pabota
He nop cuny. Camoe Gonbwee, Ha
UTO CNOcOBGHBLI MexaHHueckue py-
KW, 310 paborare ¢ OfHOK crporo
ONpeRENEHHOK fAeTanbio.  3HAUMT,
CNYXUTb OHM CMOryT TONBKO B Ke-
XaXx € rpomafiHblM BbINyCKOM OfM-
HakoBbix fgeranei. fla M T0 MM He
‘Bce fAoBepMwb — Begb  OGblsator
AeTanM HexHble M xpynkue. A Gbi-
BAlOT TaKME, € KOTOPbIMH MEXaHuu-
4YecKMe PYKH 3aBeJOMO He cnpa-
Barcsi. Kakum obBpasom MmexaHuue-
CKasi pyKa CMOMET HaiTH BepX M
HH3 Y f[eTanu, B KOTOPOM, KakK ro-
BOPSAT, BHYTPEHHSAS  aCHMMETpPHS,
TO €CThb BHyTPH AeTanM -— BbIEMKKH
M nonocm! 3fgech yXe HYMHHbl He
TOfLKO PYKHM, HO M rnasa.

Virak, yrouHMm 3apavy. YHrobbi

NONHOCTEIO ABTOMATrM3upoBars o06-
paborky pgeraned, Hy»HO  HaHTh
MeTOf, NO3BONSIOWMH MX OPMEHTH-
posarb Tak e Obictpo M Gesowu-



60UHO, KaKk PyKamM, HO He KOMMpys
AeHcTBMS pyK. 3ajaua Henerkas.
NMogyMaem -— 4HeM MOXHO pBH-
ratb MeranfMuecKylo  fieranb, He
potparusasicb o Heel! OB6bIKHOBEH-

HbIM  MarHMToM. Ho Moxer nu
MarsMT noBopauMBarL pgeranb TOu-
HO TaK, KaKk HyHo Ham! M nortom,
Befib MHOrO HEMarHMTHbIX pera-

ocHoBHOM ans Uothde, HO M mpes
MArHMTHOM OpMEHTAUMM HEe OCTaB-
nana ero. B 1964 ropy oH 3acra-
BMI MOBOPAYMBATLECA B HYXKHOM Ha-
NPaBACHHM PaAMKY, NNACTMHKY M KO-
fleuko M3 meamM M aniomuHMs. Mpak-
TMUECKOFO 3HAYEHMSI 3TOT LIAr He
MMen HMKAKOr0O — CToflb HECMOX-
Hble pgetanu npoije OpHEHTMpPOBaTh
MEeXaHHUYEeCKMMM cnocobamu. Ho

Ptk HEBHRAKMOE

neM — anoMMHHEBbIX, MEJHbIX.
Kak 6biTe € HMmm?

Oka3bisaercs, € HMMM MNpouye.
Bcriomumre M3BECTHLIM onbIT.
Ha ceppeuHMK 3neKTpomarHira Ha-
[CBACTCH HOMBbLUO M3 UBETHOFO Me-
tanna. Kak TONbKO BKAKOYAETCSH TOK,
KOMBUO HEMEANEeHHO nognpuirMea-
er Beepx. O6GbsACHAECTCS 3TO TeM,
UYTO B MeTanne HaBOJMTCSH SMCKTpH-
YECKMH TOK M BOKPYF HEro cCpasy
BO3HMKAET MarHMTHoe none. B3aw-
MOfAECHCTBHE TMoneHd M NpPHMBOZMT K
ABMIKEHMIO KOMBLUA. 3HA4MT, Hemar-
HHTHbIE fgeTanM [BMFATE  MOXKHO.
OcraeTcs pewwts ogHy npo6ne-
MY — 3acCTaBHThb feTanu ABMraTbCs
B TOM HaNpaBfieHMH, B KAKOM HYX-
HO Ham. A BOT 3To-T0 GonbLUMH~
cTBO (PM3MKOB cuHTano abconioTHO
HEBO3MOMHBIM.

C ¢dM3uKaMM He COrnacHfCsH MH-
HEHEP-MeXaHHK, KOHCTPYKTOP,
MHOro fner npopaboraBwki Ha 3a-
Bofe, BeHMaMumH AnexkcaHgposBMy
Modpe. Bnepsbie oH npegnofo-
wun, uro npobnema OpHeHTalMM
BCe e pa3peluMma, Korga Hauan
paborate B MHCTMTYTE (PM3MKM AKa-
BeMMu Hayk JatBmiickorn CCP Hap
MarHMTOrMAPOAHHAMMUYECKMMH  Ha-

cocamM. B 3TMX HaCocax 3NeKTpo-
MarHMTLl  MepeKauMBanM  Metans,
3acTaBnAs ero TeYUb faXke BBEpX.

Pabora Hag MI[f-Hacocamu 6bina

2 <«IOuwifi Texauk» Ne 10

Ba)KHO 6bino pgpyroe. dTH 3KCNepu-
MEHTH! [JoKa3sblBanM -— MarHMTHas
OPHMEHTAUMA BO3MOXHA. [ns Mmar-
HMTA CRIOYKHOCTb [eTanM He MMeer
3HaYeHMs, MNO3TOMY nepsbid war
6bIn MPHHUHNMANBLHO BAXKHBIM.

Pa6otbi no opwueHraumu Modde
BEen napanfenbHO € OCHOBHOW pa-
6otoi, N0 KoTopoH OH 3a fgBa roga
noAroToBMn  MOMOBHHY KaHAMAaT-
CHOM gMCcepTauMH M cgenan BO-
ceMb M3obpereHmi. BbiTb MOMer,
OH CaM He TMOHAN BAKHOCTH TeXx
NepBLIX ONbITOB € MEAHbIMM Koneu-
Kamu. IDTo MoMmor eMmy caenatb
KpYNHe®lUMH cneyHanucT B 06-
nacTM aBTOMATMHUECKON OPHEHTALMM
B. @. Npeic, npotheccop Tynucko-
FO TMOMMTEXHMUYECKOFO MHCTHTYTa.
On y6epgun B. Modde, cBoero Guie-
WEro y4YeHWKa, BMAIOTHYO 3aHATHCH
MarHMTHOM OpHeHTauMen. M Bor,
K YAMBAEHMIO MHOFMX, OH OCTaBMf
paboty Hag AMcceprauMei M 3aHAnN-
€A MCCNEeAOBAHHAMM MO MarHMTHOM
opueHtaymM. fMocne pgnMTEenbHBLIX M
MHOroTpYAHLIX PpacyeToB M JKCMNe-
PHMEHTOB YHanocb OPHMEHTHPOBaTh
CAOXKHBIE. fETanM ¢ MNOMNOCTAMHM, OT-
BEPCTHSIMM, pe3bboii.

Yenexu B. Hodpde npuBenmu k
cozgaHHio B MHCTHTYTE (DH3HKM cne-
uxansHoH mnaboparopHu Bo Ffa-
BE€ € KaHgHOaToM (H3HKO-MaTeMma-
TMYeckux Hayk P. KanmuHem, co-
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usobpereHui no
SNEKTPOMarHMTHOM OpHeHTaLMH.
Yuenst P. Kanmmub w Midkenep
B. Modpe ©Obinm yaocroeHul 3Ba-
HMa «3acnyKeHHbid  M3obperarens
Nareuitickoi CCP». B naGoparopmm
SMNHpHYeckMe MccnegoBaHus Mod-
e 6binM 3aMEHEHbl YeTKMMM Teo-
perMueckumM  paspaborkamm, pe-
TanbHbIM M3YYEHMEM BIMSHMS Mar-
HMTHbIX TIONI@H TOM MNM MHOM KOH-
PUrypaLMM MX CMAIOBBIX NMHMH Ha
pasnuuHbie [erTanM, MOMCKOM ONTH-
ManbHLIX MNapaMeTpoB MarHKHTHOro
nons AnA KaXXAOW JaHHOM peTanu
M TMOMCKOM 3aKOHOMEpPHOCTeN MX
BEHCTBHS.

Ha Kakom e NMpMHUMNE OCHOBa-
Hbl BCe YCTPOMCTBA  MAarHMTHOK
opmueHtaynM! UYro 3acraensier pge-
Tans NOBOPAYMBATLCS B MarHMT-
HOM rnone! BReno B TOM, YTO HECHMM-
METPHUHbIE B MAarHMTHOM OTHOLUEe-
HMM feTanM B MarHMTHOM Mone no-
BOpauMBaiOTCs  TaK, utobul obujas
3HEPrMA ABYX B3aMMOJEHCTBYIOLMX
nonel crana HaMMeHblled K3 Bcex
BO3MOXHLIX. JTO M NO3BONSET CO-
3faBaTh MAarHMTHbIE MOfNs € TaKoOM
KOH(MIypauMeH CMROBLIX  fIMHMM,
KOTOpasi MOXET MNOBEpHYTb peTasnb
B CTPOrO 33faHHOE MOfOMKEHMeE.

Ha paspaboranuble B naGoparo-
pHMM YCTPOMCTBA  YMe  MoOfnyueHo
Gonblie TPMALATH ABTOPCKMX CBM-
perenscts. CLUA, OPI, SfnoHus,
Anrnus, ®padumus, Uranus U gpyrue
CTpaHb! npuoﬁpenu NMaTeHThbl Ha
MHOrMe YCTpoOHCTBa.

YcTporctBa Ans  3NeKTpOMarHMT-
HOM OpPMEHTAUMM HEBenuKH -— CO
cpefHHH TPAH3MCTOPHLIN NMPHEMHMK.
A cMmoTps Ha ux paborty, HeMaMeH-
HO MCMbITHIBACWIL WYYBCTBO yAMBRE-
HHs. Bor nexta KoHBeMepa nofaer
UMAMHAPHMKKM B 33a30p  Mexay
nontocamm snexrpomartuta. To
KOMaHAEe CMNOBLIX NMHMM MarHMr-
HOro nons getanbky NMOCAYLWHO NO-
BOpAYMBAIOTCH, BbICTpauBasich CTpO-
FO «B 3aThifioKn APYr APYry, Kak
conparbl Ha napage. Ckopocte no-
BauM fletaned ponu He Mrpaer —
KaK 6bl 6bICTPC OHM HH BBOOMAMCE
B 30HY [EeHCTBMS 3fEKTPpoMaruMTa,
CMNOBbIE NMHMM MFHOBEHHO TOBO-

aBTOpoM  Bcex
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PauMBalOT MX B Hy)XXHOe nOnoXe-
Hue. OHM ycneBaroT chenath 310 3a
TOT MMI, KOrfla peTanbky nponeta-
I0T MEXRY nomocamkK >dneKTpomar-
HMTA B CBOGOfHOM NAfCHMM.

«YMenble pPykM» HEBMOMMBIX CH-
NOBbLIX  NMHMM  INEKTPOMArHMTHLIX
YCTPOHCTB  cnocobubl  OpMEHTHPO-
BaTh [eTanM, COBEpIUECHHO NMILEH-
Hble BHELUHMX pa3NMyMi, HO Y KO-
TOPbIX BHYTPM MOMIOCTH M BhLIEMKM
OUEHb CMOXKHBbIX KOHMIypaumi, He-
BMAMMBIE faxke rna3dy uenoseka.
TakMe ycrpoictBa cnocobuel pabo-
Tark M B BaKyyme, Korja HMKakue
MmexaHnueckue, fla M niobble gpy-
rM€ KOHTaKTHbIe METOfibl OPHEeHTH-
poBaHMs Booble HENPHUMEHMMbI.

Ewe opHo OueHb LEeHHO — 3neKT-
POMarHMTHbIE OPHEHTHpYIOLWHe
YCTPOJCTBA MOryT NOBOpPAYMBaTh
camble pasHble ferTanM, gns 3TOro
He TpefyeTcs KOPEHHOM nepepen-
KM YCTPOMCTB, H4acTo AOCTarouHoO
NUillL  33MEHMTL HAKOHEYHMKM Ha
Noniocax NeKTPOMArHMTa.

Mpocrota, HageXxHocTs M pelue-
BM3HA YCTPOMCTE [AEenaloT MX peH-
TabenbHbIMM HE TONMbKO HA 3aBO-
[aX € MaccoBbIM BbIMYCKOM, HO M
Ha TeX NpoOM3BOACTBAX, rpe Tex-
HOMOrKs ObLICTPO MeHseTcs W nap-
TMH M3roYOBNsiemblX peTaned Hese-
nuku. Ha BD®Me u psge gpyrux 3a-
BOJIOB Hallei CTpaHbl TakMe YCTPOi-
ctBa ywe paboraior.

Pury npusHanu UeHTPOM Mccne-
HOBaHKIH no npo6nemam MarHMTHOM
OpMEHTaMM He TONbKO B Haweil
cTpaHe, HO M BO Bcem Mmupe. Ce¥-
Yyac NaTBMMCKME YYeHble NOCTaBMNM
cebe HoByilo 3agaqy. OHm xorsr pe-
wmte npo6nemy oOpueHtaumu 6ec-
KOHTAaKTHbIM METOROM pneranes M3

nnacTmacc, CTekna M Apyrux
AMINEKTPHMKOB. [Jlns 3TOr0 MOMHO
McnonbL3OBaTh  INEKTpHMYEckoe nMo-

ne, 1o, voropoe obpasyercs y pac-
4YecKku, NOTEepTOM O LWepcTh Mnu
MeX, M mnpMisrMBaer Kk HeH 6By-
mawkw. Ewe HefaBHO camMa mpaes
3Ta MHOTMMM OTHOCHNAch K Hayu-
HOM dpaHTacTMke. Ho yuenble MH-
cTMTYTa (PHM3HMKM yBepeHul B ycnexe
M 3TOFO HAUYMHAHMS.

B. KIAYKO



B Buapuioce, Ha yaHne, HOCH-
el uMA BBIJAIONIErocsa JHTOB-
. cKoro pepomoiiHoHepa Kapaa Ilo-
#HeJbl, BBICTPOHJIHCh B pAaAn HO-
BbIE, COBpeMeHHbIe 3JlaHHA
- UHCTHTYTOB AKajieMHH Hayk JIu-
ToBckolk CCP. OHmM cToAT mne-
YoM K IJiedy Kak CHMBOJ CILIO-
YyeHHA yd4eHBIX PpasHBIX cHelH-
agbHocTel, pemawIHX o0HHe
rocygapcTBeHHsle 3apayd. Kamx-
Aoe yTpO NPOXOJHT }IHPERTOP
HuctutyTa (H3HKH NOJYIPOBOX-
HHKoB axajiemHk IOpac Ilo:kena
oo yJHie, Ha3BaHHOH B YecCTb
ero oTia.

_ Dapaiire noiigem BCep 3a

" YYeHBIM B HHMCTHTYT.

0 TOM,

HaK noamapun . :
3JIeKTPOHDI

Wyro

W3 3TOro BbILLAO

2%



1. 3HAKOMCTBO
C INNPOBJIEMOH

YTo6bl NOCTPOHTHL Jlame NOpPo-
CTEHbKHY NPHEMHHK Ha MOJIyIIpo-
BOAHHKAaX, HEOOXOMHMBI TPaH3H-
CTOPBI, YYTKO BOCHpPHHHMAIOIIHE
BBICOKOYACTOTHbIE CHIHAJBI Da-
puoctaHuui. Takpe TPaH3HCTOPH
JIOpoiKe [PYTHX, HO M OHH palle-
KO HE BCECHJIbHBLI: YBHI, BEpPXHHE
4acToThl, Ha KOTOPEIX paGoTarT
COBPEMEHHEIE  MOJIYIIPOBOJLHHKH,
HHIe, YeM y CTapOMOAHBIX BJIEK-
TPOHHBIX JiaMIO. 3/ieCh Kpoercs
HEMaJI0O TpobyieM [Jf COBPEMEH-
HOH pagHO3JIEKTPOHHOM NPOMBII-
JIeHHOCTH. Bo3bMeM pajiHOJIOKa-
nHOHHBle craHnpu. Kak Obl Xo-
TEJIOCH CHeNaTh HX KOMIaKTHeel
Ho papmapel paGoTaiT Ha TaKHX
BBHICOKHX 4acCToTaX, KOTOpble He
BCTPEYalTCAd B JAHANAa30HE pa-
JHOBeIllaHHA, H 3MeCh Y Mnojy-
MPOBOAHHKAM IIOKA COBCEM Je-
Jark Hedero. ToJBKO JIAMIIHL..
A B BBIYLCIHTENLHOU TeXHHKe
OT JlaMIl OTKa3aJHCh, HO T
CIIOBHO OTOMCTHJIM 32 H3MEHY:
GBICTPOAEHiCTBHE  NOJYNPOBOJHH-
KoBbiIX OBM cMoOrjio BHIPACTH
JMIIb JO OMNpeNesIeHHOro Ipeje-
Jla, BeOb OHO TeCHeMHM o6pa-
30M CBSI3aHO € BO3MOMKHOI pa-
Gouelt wYacTOTOHf  TpPaH3HCTOpPA.
A 6micTposieficTBHe — efBa JH
He BamHeHIIasg XapaKTEPHCTHKa
OBM.

CrnoBoM, HyKHO  3aCTaBHTh
TpaH3HCTOPbl pafoTaTh Ha BBICO-
Kux yvactoraX. Ho kak? Cosep-
IIEHCTBYETCA TEXHOJIOTHUA  H3ro-
TOBJIEHHA NOJAYIPOBOAHUKOB, IPH-
MEHSIOTCS HOBBIE TEXHHYECKHE
npygHIunel. OpgHako OTCTaBaHHE
TPaH3HCTOPOB OT Jamn 3aJioe-
HO He B TEXHHKE, a B caMoi
(¢H3HKe ABIEHHI.

Hdeno B TOM, 4YTO B BaKyyMe
JaMIbl BJEKTPOHAM KHBETCH KY-
Ia cBOGOAHEe, yeM B KpHCTalute
[OJYHPORBOJHUKA. JjaMne MH-
4YTO HE MeIlaeT HM MepPeABHIATb-
cs1. JlomeHMCTBOBANO Ha  HHX
SAEKTPHYECKOe TIone, H 93JeK-
TPOHBI TOTYaC CpPBIBAKOTCH C Me-
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CTa ¥ YCTPeMJAITCA K I[OJO-
JKHTENbHOMY nogiocy. W pawe

€CIH MONBITAThCA  <«OOMaHyTb»
BJIEKTPOHBI — O4YeHb GBICTPO TO-
MEHATh TONAPHOCTH, BCE PAaBHO

S5TH KpOLIEYHbIe HOCHTEJH DJIEeK’-
PHYECKHX 3apsf0oB Ccpearupyor,
nomyarcs B oOpaTHOM HaIpasile-
HHY. IlosTOoMy pame npH BBLICO-
KHX CKOPOCTAX H3MEHEHHA CHIHa-
JOB, TO €CTh NpPH BHICOKHX
YacToTax, JlaMIbl ycneurHo pa6o-
TalT. A HoaynpoBogHukH? Tawm,
Kak H B JaMme, 5JEKTPOHHI NPH-
HEMaKT Y4YacTHe B CO3JaHHH
3JIGKTPHYECKOT0 TOKa, HO Iiepe-
JBHTATBCA B TBEPAOM TEJE KpPH-
crajula M Kyfia TPyARHee, dYeM
B BaHyyMe.

C TOCKOH IDOriAfgbIBAIH pas-
paboOTYHEH TPaH3HCTOPHOH alina-
paTypel B CTOPOHY VYYE€HBIX —
CreHANHCTOB 0[O0 (H3HKEe MOo-
JynpoBOOHHKOB. Tpeb6osanach HO-

. Bag Gu3HYeCKadA wjesd...

Mop peiicTBuem nonei

ATOMHBIX
BNEeKTPOHbl MOTyT <«NOTAMenerb»...

2. TOPSAYHUE SJIEKTPOHBI

DKBHBAJIGHTOM CcpefHeH KHHe-
THYECKOM DHEPrHy BJIEKTPOHHOIO
rasa siBjseTcs ero TeMIeparypa.
Yem BHIIIE TEMIEpaTypa, TeM
Gonbllle  BHEPrHA  BJIEKTPOHOB,
TeM ObIcTpee OHH [epeMellalT-
ca B Kpucraare. Cralo OBITE,
HAJ0 BJEKTPOHBlL.. PpPa30rPeThb.
Ho kak? He 3acoBblBaTh #e HKpH-
CTAJIJI TMOJNYNPOBOAHHKA B TeEYKyl
OKa3alioch, YTO €CJIH K IOJyNnpo-
BOAHHKY [pPHJIOMKHTH  CHIBHOE
3JIeKTPHYECKOE IIOJe, TO BJIEKT-
pOHBI NPH YCKOPEHHH IOJyYaioT
JOMOJIHUTENBHYI0  KMHETHYECKYIO
DHEPrHI0, TO €CTh Pa30rpeBaloOTCA.
Ho Tonbko BaekTpoHkll HOHBI
caMOli KPHCTAJLIHYeCKOH pellerT-
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HeT, 3To He owubxa XygomHuKa:
TOK Yepe3s TaKoH HKpHcTann pgei-
CTBHTENbHO TeuyeT NPOTHB Bcex 3a-
KOHOB 3neKTpuuecTsa,

KH TOJNYyN[OBOAHHKA  HAKPENKO
«CHOB3HBI» ATOMHBIMH NOJAMH
9TOH PpeLIeTKH H YCKOPATHCHA, a
CJIe0BaTeJILHO, pasorpeBaThCs
He MoryT. Bor u noayuaercd,
YTO BHeIHe KPHCTAJJ BBINIAMHUT
COBEPUIEHHO OOBIYHO, €ro TeMIie-
patypa He Bbillle KOMHATHOH, a
BHYTPH ero OyulyioT TepMHUue-
ckHe OypH — DSJIEHTPOHBI pPaso-
rpeBarorcst go 2000°C u BhIlIE.
IlpaBfia, yaep#arh TaKylO SHeEP-
ruio npy cebe uM TpynHO. CTOJIK-
HOBEHHUSI C KPHCTaJJIHYECKOil pe-
LIeTKOH HEeMUHYyeMbI, a Kamjoe
TaKoe CTOJIKHOBEHHE O3HA4Yaer
TOTEPIO YacTH DHEPrHH SIEKTPO-
HOM, mepenayy ee KpHCTaJIy.
Tak Becb KPHCTa/ul MOMET NpH-
06pecTH HEKYI0 CPEeJHIOK TeMIe-
patypy.

Heywmenun cHoBa Tynuk? Jiu-
TOBCKHE (H3UKH HaYajJu CEpHIO
srcnepuMeHToB. Ilesr opHa —
3aCTaBHTh HJIEKTPOHB! COXPaHUTh
sHepruro Ipu ce6Ge. M BoT OKa-
3aJI0Ch, YTO €CJIH KPHCTaJJl J0-
CTATOYHO YUCT, 06€3 MHKPOCKOIH-
YyecKuX mpuMeceill, 6e3 H3HAHOB B
CTPYKTYypPe ¥ €CJH 9SJIeKTPOHBI
GyRyT O6NafaTh TaK Ha3bIBAEMOH
MaJjioll S(hEKTHBHOH Maccoii, TO
5JIEKTPOHBI YAACTCA BCE-TaKK pa30-
rpeTh daekTpuueckuM nojem. Hy
HacyeT W3HAHOB H YHCTOTHI BTO
MOHATHO. YeM MeHbIle BCSAKHX
npuMeceii, TeM MeHbIIE H HEHYX-
HBIX CTOJIKHOBEHHHU c HHUMH
SJIEKTPOHOB,  BHAYHT, MEHbIIE
TEIJOBo# SHEpPrHu OyJeT pacxo-
JOBaTbCS B 9TUX «CTBIYKaXx».
Ho wuro vTakoe sddextuBHan
macca?

OJIEKTPOH yCKOpseTcs B TOJIY-
TPOBOAHUKE *TIOA [elcTBHEM Haie
oqHOH MW TOH e cHJIBI HeogHHA-
KOBO. JlOCTaTOYHO MOMEHATHL Ha-
OpaBlIeHue KOMaHAYIOLIero 5STHUM
JABHIKEHHEM HEH3MEeHHOIr'0O I10Jid,
yToObl y6equThbcsA: B ONHOM Ha-
npasjieHuHd 3JIEKTPOH [BHIKETCS
obicTpee, B JpPyroM — MeJJeH-
Hee. Ponb TPOTUBOAeHCTBHSA
U JIONOJIHHTEJILHOTO YCKOpPEeHHS
(Bce 3aBHCHUT OT HaMpaBJIeHUs)
UrPaloT aTOMHBIE HOJA caMoit
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KpHCTaJJIHYeCKoll pelleTHH. 3Ha-
yHT, BO3MyLIamIlas CHJIa OfHA,
a yCHOpeHHA pasHbie. BCroOMHHTE
¢opMyay BToporo 3aHoHa Hbio-
TOHA — 3aBHCHMOCTH yCKOPEHHA
oT cunpl. TaM Macca [OCTOSIHHA.
3pech e Mbl BBIHYHOEHBI TO-
BOpHTB, WYTO Macca MeHAeTCH.
Boabllle yCKOpEHHEe — 3HA4YHT,
Macca 4aCTHIBI MEHbIIE. OTO
YyCJIOBHOE TOHATHE  OKashiBaeT
OYyeHb GOJBILIYI0 TOMOIL (H3H-
HaM-TeOpeTHKaM. IlomMoraeT HM
00'bSICHATH MHOT'HE ABJIEHHSA.
A camy 9Ty Maccy HasBaJH
5(QQeKTHBHOH, NMOTOMY 4YTO IpH
«pasHbIX»  MaccaX  BJIEKTPOHA
NPOHCXOAAT  PasiHYHBIE B(eEX-
THI TIepeMeleHHs. B pasHbiX KpH-
cTaJlJiax pasdHasg eoMEeTpHsi aToM-
HBIX I@oJiel, CJeIoBaTelbHO, H
pasHbie 3(EKTHBHLIE MACCHI.
Bor H HCOOJL3YIOT NI pPaso-
rpesa SJEKTPOHOB KPHCTAJUIBI C
MaJoii sddexrTHBHOM Maccoll yac-
T, OHH JABHIKYTCA OnICTpEe
MPOYHX, CTaJ0 ObiThb, DHEPTHA HX
GoJibllle, a BHAYUT, U OCTaeTcA
ee Jlaike Iociie COyJAapeHHs C pe-
e THOH BITOJIHE JOCTATOYHO.
MU BoT HayHHEHHBIE CTOJIb He-
YKPOTHMOI1 BHEpruelf SJEHTPOHBI

KpHCTAJIIa MNPHOOPETarT TaKyIo

OLICTPOTY pEaKIHH Ha H3MEHEeHH:
5JIEKTPHYECKOr0 CHTHAJAa, 4TO UM
MO3aBHAYIOT Jamke cobparbsi H3
9JIEKTPOHHBIX JIaMIl.

HTak, pasorpeBaTb BJIEKTPOH
cerofgusa yie Hayuuaucb. Ho wak
TMPaKTHYECKH HCNOJb30BaTh 9TO
ABJIEHHE?

3. BOT TAK «I'HOM>»!

«CTpaHHBIH BONPOC, — CHAMKET
HHO#l yHTaTelb, — BeAb AJA TO-
r0 ¥ pas3orpeBajH BHJIEKTPOHHI,
YyTOOBI HCIIOJB30BaTh TPaH3HCTO-
Pl B 006MaCTH  BBICOKHX U
CBepXBBICOKHX wacToTl» Jla, Bep-
HO, HO TOJILKO TaKWe TPaH3UCTO-
Pbl H CXeMBI HX BKIOYeHHs 6y-
IyT HaBEpHAKA OTJHYATBCA OT
ceropusmEux. - He  3a0bIBaiite,
YTO pasorpeBaeM MBI BJIEKTPOHEI
CHJILHBEIM BJIEKTPHYECKHM IOJIEM.
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Ecauy nop pgeHCTBHE TAHKOro I0Js
MOMAJeT, CHKamKeM, oOBIYHBLIM MO-
JYIPOBOAHHKOBEIH TPHOA, TO B
HEM, HaBepHOe, IpPOH30HJeT Ipo-
6oit. 3HAYHT, Mpemfle 4YeM Trops-
YHe SJEKTPOHBLI HAWAyT IpHMEHe-
HHE B BBIYHCJIHTEJIbHOH TEeXHHUKe,
NOAHUMYT ObicTpopeiicTBHe DBM,
HYHO ellle MHOro pafoTaTh KOH-
CTPYKTOPaM H TEXHOJIOTaM.

Ho nepsble nmpuGOpEI Ha rops-
YHX BJAEKTPOHAX YiKEe CO3AaHbL.

CyacTnHBasg MBICAbL —IpHIIA
elje B XOM€ BHHCIEPHMEHTOB Ti0
pasorpeBy. B nuTOoBCKOM WHCTH-

_TyT€ H3HKH [OJYHPOBOJHHKOB

IOpac Ilowena ¢ rpymmnoi co-
TPYAHHKOB Bnepebie B CCCP
NPHMEHHII JUIST PasorpeBa BIeKT-
POHOB MOJIYNIPOBOAHHKA CBEPXBHI-
COKOYaCTOTHLIE 3JIEKTPHYECKHE
nona. Okasanoch, 4YTO B TaKOM
moJie TeMIepaTypa BJIEKTpOHa Jo-
CTHraeT TPEX3HAYHOH uHQpPLI He-
OOBLIKHOBEHHO 6piICTPO — 3a
10-12 cer., H caM KpHCTAJIJI NIpPH-
obperaeT caMble pasaHyHbIE
cBoiicTBa. Hampumep, BO3HHEKaeT
Ha ero KOHHNAaX BJIEKTPHYECKOe
HanpsieHHe, TeM O6oJbliiee, YeM

3HAYHTENbHEE MOINHOCTL  pPaso-
TrPEeBaIoIIEro Kpucramn CBY-
HOJISL.

BrIBOJ| HanmpaulHBaeTcs caM Co-
Goii: IO HaUPSIKEHHIO Ha KpH-
CTaJule MOMKHO CYAHTH O CaMOM
noje. Moxuo. Ho crour nH?
OxragspiBaeTcs, enje Kak CrTouT!
Jello B TOM, YTO 3aMEPHTH MOILI-
HOCTh BBICOKOYACTOTHOTO CHI'Ha-
Ja BecbMa cJojkHO. Bepmp pac-
NpOCTpaHAeTCsI OH He MO0 Hpo-
CTBIM NPOBOJAM, & B CIIEIJHAJILHBIX
Tpy6ax -—— BOJHOBOAAX. 3pech
y#€e He BHJIIOUHTL OOBIYHLIE BaTT-
MeTpel. M moToM BaTTMETP, Kak
H BCAKHH Apyro#t npuOop, nop-
KJIIOYaeMbIif K cxeMe, AaeT HCKa-
JKEeHHble INOHazanus. Ha Hero
Beb OTBETBJISIETCST 4YaCTb DHIIEKT-
PHYECKOTO TOKa,

A CBY-pazorpes uper 6eCKOH-
TaKTHO C DJEKTPHYECKOH IleMnbio,
OH 1Ke IPOHCXOOHMT B NYJILCHPYIO-
mieM I[oJie, TaK e IIpHMSpHO,
KaK pas30rpeBaroTCs OEeCKOHTaKT-




HO MACCHBHBIE MeTaJIHYeCKHe
npeaMeTH TOKaMH DyKO B mepe-
MEHHOM MAarHuTHOM HoJe. 3Ha-
yyT, AaTYHK HA TOPAYHX JJIEKT-
poHaX K CXeMe He MNOAKIIOYEeH B
06BIYHOM CMBICJIE 3TOLO CJIOBA,
HCKaKeHH#I B Hee He BHOCHUT.
JlocTaToOYHO MNPHKPENHTh K KpPH-
cTanay TepMaHHS ABa IPOBOAKA,
HAYLIUX K HHAHHATOPY, — W H3-
MepHTENb MolHocTH rotoB. Octa-
JIOCb HpOCTO IIOJIOUTH €ro B
BOJIHOBOJ[, H OH TOTYaC HAYHET
J[aBaTh IOKAB3aHHSA.

Hrak, patuvku. IlepBasa 3asB-
Ha TNOJYIPOBOAHHKOB Ha CBepX-
BBICOKOYACTOTHEIE NPHOOpPEI. Ilep-
Basgd, HO He eJquHCTBEHHas. [lo-
mHHTE 3aKoH Oma: «Cuma ToKa
B TMPOBOAHHKE NPSAMO MPOMOPIHO-
HAJIbHA HAMpSKEHHI0 HA €ro KOH-
flax H o6paTHO NpoNopHHOHAJbHA
€ro COImpoTHBJIEHHIO», A B HHCTH-
TyTe HBUKH IOJYIPOBOAHHKOB
BHKJIIOYHIIH B 9JIEKTPHYECKYIO Lelb
KPHCTAJLI apceHHAa  TaJIHsd,
pasorpesH ero sJjeKTpoHsl CBY-
noJieM, H JHHEHHBI# B3aKOH Ha-
PYUIHICA: NpPH YBEJIHYEHHH Ha-
NpSIKEHUsI TOK  CTajl yMeHb-
maThes!

3HAYHT, YTO-TO NPOHCXORHUT C
COIPOTHBIIEHHEM KpHCTaJA...
OT0 <«YTO-TO» * PUBHKH B CBOE
BpeMs HaspaJH adderToM I'aHHA.
OKasbIBAETCA, B  ONpPEeRENIeHHBIX
THIIAX TNOJYIPOBOJHHKOB IIPH Ha-
TpeBaHHH BJIEKTPOHOB HX 3ddek-
THBHaA Macca yBEJIHYHBAETCH,
MepeIBUraThCsi B KPHCTAJIe OHH
HayHHAIOT MeJJeHHee, UM TpPYHA-
Hee yBEPTHIBATBHCA OT CTOJKHO-
BEHHII C peleTHKO# — CJIOBOM,
KOJIMYECTBO  HJIEKTPOHOB, MPOXO-
Jisljee Yepe3 CeyeHHe HPHCTaJla
3a eJMHHIY BpeMeHH (a BTO
H eCThb ONpPefeleHHe SJeKTpHYe-
CHOI'O TOK2), CTaHOBHUTCS MeHb-
we. Ho pas pacTeT HanpskeHue,
a TOK He YyBelMYHBaeTcs, Kyha
e [eBaeTcA MOIHOCTH? OHA Ha-
HanuBaeTcsi B Kpucrane. Korga
MBI 3aKayHBaeM BOBAYX B BoJeil-
GONBHYI0 HaMepy, OHAa CJIOBHO
Ha/MBAaeTCA CHJIOH, CTaHOBHTCH
Bce OGoubine, Gospme.., H ecan

Terepb NPOKOJOTH B Hei JBIPOd-
Ky, 3anaceHHbIA BO3AYX CO CBH-
crom OygeT pBaTbCcs HapYMKy.
Kamepa u3 HAKONHUTEJS SHEPrHH
CKATOrO0 BO3MAYXa NPeBpallaeTcs
B ero reuepatop. Tak H 3Hech.
3akayuBasi 3JEKTPHYECKYI0 MOLl-
HOCTL B KpPHCTAJI H HE JlaBas e
OpOCOYHTLCA 4Yepe3 Hero (TOK
Bellb He YBEJHYHBaeTcCH), yHAaeTcs
CO3AaTh MHHHATIOPHbLIE YCHJIHTE-
JMU H TeHepaTopbl BJeKTPOHHBIX
CHTHAJIOB, YCTpPOMCTBA, raGapUTbl
KOTOPBIX  (PaKTHYeCKH OHpefe-
JISTIOTCA  UIIBL  pa3MepaMu caMo-
ro pHcTaial

A BOT ppyroii sddert, Buep-
Rble HAOMIOAABIIHICA B HHCTHTY-
te. HKpucrann nonynpoBojHHKA,
BHJIIOUeHHBbIH B Ienb He IepeMeH-
HOTO, & Tenepb yiKe NOCTOAHHOTO
TOKA, HaOpaBIIHCh CHI  OT
CBY-nogxaykH, 3aCTaBUJI TOK H[I-
TH HOPOTUB HaOpaBJieHHs, NpPef-
NHCAHHOIO eMy MHoJiIocaMu 6ata-
peu. H Kak 3HaATh, MOMET OLITH,
OYeHb CKOPO MBI Y3HAaeM O HOBOM
OpHUI'HHAJIBHOM NpHGOpe, HCIO0JIb-
3yLeM BT0 JIOOOMBITHOE SB-
JIEHHE.

4. 4YTO TAKOE T'EJIMKOH?

IlogBepras KpHCTAlJl BCEBO3-
MOMHBIM HCIBITRHHAM BJIEKTpHYe-
CHUMH TONSAMH, (OUBHKM He 3a0bl-
BaJli H O MarHuTax. IloMecTHIH
TIOJIYIPOBOJHHK B MATHHTHOe HO-
e, W OKa3aloCh, YTO II0Je 3TO
MOMET MNojelicTBOBaTh HAa HJIEKT-

POHBI KpuCTajja TaKUM CTpaH-
HBIM 006pa3oM, dYTO OHH CTaHYT
ONHUCHIBATHL KpPyru. B  noxynpo-

BOJIHHKE BO30YAHTCS CHOHpaJIeBHUA-
Hasg BJEeKTpOMarHUTHaAsl  BOJIHA,
KOTOPYI0O y4YeHble Ha3BaJHd reju-
KOHOM.

B nepBy MHpPOBYIO BOJHY pa-
JUCTHL He Pa3 CHBIIaJH B Hayul-
HHKAX CTPaHHbIH, HaBOOWBIIHIH
NaHHUKY CBHUCT, OY€Hb HAIllOMHHAB-
mMUH 3BYK JETALLero <CHapsada.
Co BpeMeHEM y4YeHBIe PaCKpBLIH
NpUPOAY 3JO0Belllero 3BYKa, OKa-

(Oxonyanug sa cmp, 73)
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Mounonomy apxutekTopy B. Ilum-
KyCy H ero KojjeraM H3 KayHac-
ckoro MHCTHTyTa npoOeKkTHpOBaHHs
CeJLCKOXO03SICTBEHHOr0  CTPOUTENb-
CTBa IpPEJCTOSIO pafHKaJbHEIM 06-
pa3oM IepeCTpPOHUTb IOCEJOK B COOT-
BETCTBHH C 3allpOCaMH  CErOfHsII-
nero cena. brino sto B 1965 ropy.
Torna B. Illumkyc M mpHcTymua K
pa3paGOTKe TeHepajbHOrO  IIaHa
COBXO3HOro moceaka JlaiinaBsa.

Tpe6oBanocy pewarb 3amaud, IO
CYLIeCTBY, HOBEIE B apXHTEKTYpe.

T'oBopsiT 0 CTHpanuu rpaHell Mex-
Iy ropoaoM W gaepeBHell. Yrto 3TO
3HAYHT, €CJH PeYb MIET O CeJIbCKOM
apxurextype? IlepeHocuTb Ha cejib-
CKYIO 3eMJII0 MHOro3TaXKHele G6J04-
Hble JOMa TrOpPOJCKOro THna?

Ho pas xureneil cenm ropoackue
nocTpoiiku He mopxoasit. CeMbH B
ceslaX, KakK IPaBHJIO, KpynHee ro-
POIACKMX, 3HAUHT, KBapTHPH 3JeCh
IOJIKHEI 6bITb Gogblite. HyKHBI Kpe-
CTbSIHUHY H TOJCOGHEIE TOMELIeHHMS,
rie MOXHO OblI0 OB XpPaHHTb H
CEeNbCKOXO3SIICTBEHHEI!l  MHBEHTAaph,
H ypoxail ¢ npHuycageGHOro ydact-
ka. Kcrath, 06 3tux yuactkax. JKu-
TeJI0 CeJla OHH TNPOCTO HeOOXOIH-
mel. Ho ecnu ocranoButhest Ha mpo-
€KTe MHOTOKBapTHPHEIX HOMOB, TQ
rie €O/epXaTb JIMYHEI CKOT H Y-
paxk HAJsi Hero M KakK pa3MeCTHTb
calbl U Oropoman?

W ecsn y»X rOBOPHTb O CTHPAHHH
rpaHeli, pacCyAHJH TPOEKTAHTH, TO
CMEICSI €0 B TOM, YyToGbl ymoGCTBa
6biTa H KyJbTYPHOH XKHM3HH MakCH-
MaJIbHO TNpPHOJH3UTh K FOPOICKHM.
U noseasiercst B [lafinaBe cBOsi XO-

pollasi BOCBMHJIETHsSIS IIKOJA M Be-
Jnukosienublit JloM KymneTypel C 3a-
aoM Ha 320 MecT M aAMHHMCTpa-
THBHEIM OJIOKOM, Ha CMEHY TNpoj-
MaroBCKOH mnaJjiaTKe TpHIIeJ COBpe-
MeHHBIH TOproBulii LeHTp. J[laxke
rOCTHHHL@ ecTb B mocenke. B kBap-
THpax — OTOIJIEHHe, ropsyasl H XO-
JNOOHAas Boja, ras, tejedoH. [las ro-
poxaH 3TO Bce AeN0 OGBIYHOE, HO
nst ceqa... A sicau? CKOJBKUM KeH-
IMHaM TIOMOIVIH OHH CHOBa 3aHSTh
cBoe MecTo Ha ntuuedabpuke? IIpo-
H3BOJACTBEHHBIHl LEHTP Pa3MeCTHJICS
BCEr0 B JIBYX COTHSIX METPOB OT MO-
cenka. CrenuanbHO paspaboTaHHBE
st JlafiHaBBl OBYX- M TPexaTaxk-
Hble IOMa CO BCeMH Y 06CTBamH 3a-
HSUIH CBOE MeCTO B IIOCeJKe, a B
ero I0XKHOH 4YacTH BBIPOC UEJBIH
CeKTOpP HHJUBHJYaJbHEIX  JOMOB.
Bri6upafi, 4To GoOJbliie HpPaBHTCS.
Pewnncs Bonpoc M € MOACOGHBIMH
xo3siicTBamMu. Ha okpaune moceska
NOSIBUMMCh TNOCTPOHKH, B KOTOPBIX
JKUTENM MHOTOKBAPTHPHEIX JOMOB
COZep:KaT CBOH CKOT, 3/1eChb Xe KOp-
MOKYXHH, Trapa»Xd JJsi  JIHYHBIX
MallIHH.

TToHATHO, YTO JIIOOH, AaXe HOJrHe
roibl TPOXKHBIIHE HAa  XYyTOpax,
CTPEMSITCSI TIOCEJIUTBCS B IOCEJIKe,
¢ 6JaronapHOCTbIO  BCIIOMHHAIOT
NPOEKTAaHTOB M CTpOHTeJsell.

Ocrtaetcss no6aBUTb, 4YTO 3a pas-
paGoTKy mnpoekTa rnoceska JlafiHaBa
KOJIZIEKTHB €ro aBTOPOB GHLT yHO-
croer B npouwiom ropy Tocynap-
CTBEHHOH mNpeMHH.

&, HPHKYHOB
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Jletom 1957 ropa, B gHH Bce-
MHPHOTO (PeCTHBaJSI MOJIOJEIKH H
CTYJIEHTOB, ABa  KypHalla —
«TexHuga — MOJIOMIEHH» H
«HOHBIH TeXHHK», COBCEM TOrja
IOHBIH, TOJILKO YTO CO3JAaHHBIM,—
OprasuzoBaJii B 3allax IlojHTex-
HHUYECKOTr0 My3es Beyep 3aHHMa-
TeJbHO! HAyKH H TEXHHHKH.

Bceo6iiee BHHMaHUE IPHUBJIEK
MoJiofioit u3o6peTaTens uU3 Buib-
Hioca Mean uneBuy. OH JeMOH-
CTPUPOBAJ <«3JIEKTporpadHio».

To, 4TO OH pAenal, IOXOHIIO
Ha YyJao: eMy He HYyKHO ObLIO HH
(OTOMIEHOK, HH CBETOYYBCTBH-
TeNbHOM OyMard, HH TEMHOH mna-
dopaTopu C KpacHBIM (hOHapeM,
H{ IPOSIBUTEJNIS, HH 3aKpPCHHTENH,
Hd Bogel. OH BCTaB/sAd B amma-
paTt JucTok Gejyo¥i GyMarH, Lued-
KaJl 3aTBOPOM — H BBIHUMAaJ 1O-
TOBYIO (poTOrpachHIo.

BrpoyeM, nopTrpeT KpaCaBHIIbI

UHAWAHKK B OJIOM capu HJIH
MEKCHKaHIa B LIHPOKONOJOH
HIsAfe-com6pepo  He  IOXOAHT

Ha doTorpacdu. OH OBLT SBHO
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oTreyaTaH KpacKo# Ha OObIYHOH
MeJoBod Oymare. Ho Begs 3a
CYHTaHHBIE CEeKYHAbI, noxa Hu-
JIeBHY BO3HJCS BO3JIe KAMEPHI,
HeJIb3s1 ObLJI0 CHONHPOBATH, BhHI-
TPaBHUTh, NPHNOPABHTH H OTTHC-
HYTb KJHIe!

— BemurosienHoe — usobpeTe-
nue! — rosopunH roctH. — Ilo-
YyeMy MBI O CHX HOpP O HEM HH-
Yyero He CJbILAJIH?

A opfHMH CMYTJbli NapeHb, IO-
Tpsicasi HOBEHBKOY  BepHAJKOH
«3eHHT», Ha JIOMaHOM pPyCCKOM
A3bIKE BOCKJIUKHYJL:

— 3BaueM #a 3r0 Inokyman? Ye-
pe3 rof A ee GyAy BBIGPOCHTH!

— Hy He uyepe3 roi, a JeT
yepes AecATh-NATHARLATH, — pac-
CYOUTeJIbHO 3aMeTHJl ApPYyToi.

M BOT MOpOILIO OATHAANATH
JeT. ¥ TOro <€aMoro BJIafesbLa
3epHKaJIKH, HaBepHoe, yiKe pacreT
HacJIegHUK W MeYTaeT NOLesNKaTh
ManuHBIM «3€HHTOM». A Hag e
#HuneBuy, KaKk ero BJEKTporpa-
Gusa?



3BoHI0 B JIMTBY, JOroBapu-
paloCb O BCTpewe ¢ HsaHom
Hocudosruyem. B BOT MBI B XOJI-
Jie TOCTHHHIIBL

HuneBHy yxHe JOHTOP TEXHH-
yecKHX HayK, 3acCiaymeHHBIH H30-
6peratent JlutoBckoii CCP, 3a-
pefytomuii naGoparopuesi HHU
syeKTporpadu B BuibHioce —
OrPOMHOIO 3[aHHs H3 GeTOHa U
CTeKNa, IJie POMAATCS 00pasibl
HOBBIX BllekTporpagoB. OH mnoxa-
3BIBAET  aNbOOMBI  YRHBHTEJBHO
YETHHX, AMYPHBIX PEHTTEHOBCKUX
CHHMHKOB, CHEJIaHHBIX NEepPeHOCHOI
yCTaHOBKOH, KO'TOpas pasMeliaeT-
cs B ABYX 4YeMOjaHax.

— CHayasa KameTcsl BCE Ipo-
CTO: CerofHs NPHAYMaJ, IONpo-

foBall — H TIOTOBO, 3aBTpPa BHI-
6paceiBaif CTapyro TeXHHKyl —
rosoput HuneBuy. — A Bemb

BJIeKTporpadun Goyiee IOJYBEKa.
K 970l ®jee TNPHUXOAUIH, MPOGO-
BallW H oTCTymand. 27 oOKTAbGpsa
1916 ropa pyccruit H306peTaTeNnb
E. I'opuH nojan 3adABKY Ha CIO-
cob6 ororpadHpOBaHHA C HC-
NOJIb30BAHHEM  NOJYIPOBOJHHKO-
Boro cJos. IlmacTHHEKa H3 Me-
TaJllla INOKPLIBAETCS CEeJeHOM, Ha
MOBEPXHOCTL €€ HAHOCAT DHJIEKT-
PHYECKHIT 3apsapg, a IOTOM Iula-
CTHHHKa BSKCIOHHpyeTcsi B ¢oTo-
-kamepe. Ilog peficTBHEM CBeTra
celleH CTAaHOBHTCS IPOBOASLIHM,
C OCBEIIEHHBIX MeCT INIAaCTHHKH
3apAAbLl YXOAAT, a Ha B3aTeMHEH-
HbIX — ocTaioTcs. HsobpaikeHHe
3aKpenisieTcd Ha IJAaCTHHKE B
BHJIE pacnpefielieHHA BIIEKTpHYe-

ckux 3apsafioB. Temepp poctaTou-[ULIYLULASA
FUAOBKA\

q J 7 DEPPO-

HO HaObUIHTL HA Hee Kpacky,
3apSAMEHHYI0  NPOTHBOIOJOMKHO,
9TO0Bl NONYYHTH BHIHMOE H30-
6paikeHHe, KOTOpoe y#e HeTpy.-
HO orneyatatb Ha OyMare H
3aKpPeNHTh, HANpHMEDP, Harpesa-
HHeM. Hsob6perenue I'opuma mpo-
JIEHAN0 B NMATEHTHOM BEJOMCTBE
OIMHHAJNATh JIET: TO MHpOBas
BOifHA, TO PEBOJIIONHA, TO Tpam-
FlaHCKasi BOMHa — He M0 HEro
6bwto. Hcnpaumsan Topur nap-
CKYI0 IPHBHIIETHIO, & IOJYYHJI
coBeTckHuit nateHT 1927 ropa.
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K sToMy BpeMeHH OH NIPHAYMAal
B BTOPOH BapuaHT 3JIeKTporpa-
¢uH: HaMarsH4YHBaTh  YYaCTHH
IOBEPXHOCTH weJIe3HOH  1uIa-
CTHHBI, @ TIOTOM NpPOSBJIATH
3KeJIe3HbIM TIOPOLIKOM, HaK
eJaoT B UIKOJIE, HOTJa XOTAT
yBHAETh MarHUTHble  CHJIOBbBIE
JIHHHH.

IIpaBpa, elie HUKTO He HOOAY-
Malics, KaK MOMXHO B (OTOKaMe-
pe ORHOBpPEMEHHO @O BCell Io-
BEPXHOCTH IIJIAaCTHHBI HAMarHU4H-
BaTh TEeMHBIE H CBETJIbIE YYaCTKHU
u300pamenua, aejlagd HX DPasHo-
HMeHHBIMH HOJIOCAMH — CeBep-
HBIM H IomHBIM. Ho Beap H30-
OpameHHe MOMKHO pa3BepHYTb B

JIHHHIO, KaK 9T0 [eJlaeTcs B Te-
JIeBHIeHHH H  (QorToTeserpade,
a IO0TOM MAarHHTHYX TOJIOBHKY

HJIH IJIACTHHY 3aCTaBHTb [ABH-
raTbcsl MO CTPOYKaM. TexXHHYeCHU
5TO HEe TaK YK CJIOKHO, HO Mef-
JIEHHO.

IMosToMy mu306peTares GOk
e HHTEPECOBAJIHCH OBEPXHOCTS-
MH H3 (POTONOJYNPOBOAHHKOB, B
YaCTHOCTH, W3 ceJjieHa. JlecaArs
JIeT cnyCTs IOCJIe TOPHHCKOTO Ia-
TeHTa 5Ty HAEK NOAXBATHI aMe-
purkanery Yectep Kapicon. On
CIIY¥KHJI HNaTeHTHbIM IIOBEPEHHBIM
B ¢upme <«MesopH», OKOHYHI
TOJNIBKO KOJIJIEM K, He OBLI CHIeH
B TEXHHKe (DU3HYeCKOro SKCHEPH-
MeHTa. IIpoCcTO eMy HAJOeNO0 BO-
BHUTHCSI C IepenevyaTHaMH U Iepe-
PHCOBKaMH yepTemelt npH
0(hOPMJIEHHH MaTEHTOB.

KapsncoH B3si1 maTeHT Ha Mo-
JIYIPOBOOHHKOBYIO  SJIEKTpPOTpa-
¢duo B 1937 rogy u Ges oco6oro
ycHmeXa HpPOBO3BWJICA ¢ HEI0 elle
MecAThb JIeT — CHavaja [oMa, a
notoM B naboparopHax HHCTHTY-
Ta Barrens. JO6GHBIIHCE MaJo-
MaJbCKH pas6opyHBOro H306pa-
$KEeHHsI, OH INpoAaj CBOH MpaBa Ha
uzobperenne ¢upme «ITanougs,
KoTopasi o 1950 roma pmepmana
BCe paboTHl B CTPOTOM CEKpEeTe.

Jdeno B TOM, 4YTO CEJIEHOBBIE
CJIOH TOJNy4YajMCh Ype3BBIYAHHO
HOHTPAaCTHBIMH: KaK HH OHJIHCH

HCCJIelOBATEJH, NATHA OBLIH JIH-
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60 4YepHBIMH, JHO0 OelbIMH, CO
CHKYAHOH 1mKajnodl NPOMEXYTOY-
HBIX CephiX TOHOB. JiJIA Xypoe-
CTBEHHOH ¢oTorpapHi 570 ObLIa
CMEpThb.

B sT0 BpeMs 3a 3JeKTporpa-
¢uro B3sICA npenogaBaTeNb (OH-
3HKH NeJarorH4eCcKoro HHCTHTYTa
B Bunbhioce M{unesuy. B Kpo-
WeYHO HKOMHAaTKe npu KaGHHeTe
(GH3UKH Ha CAMOZEJLHOM BBHICO-
KOBOJIBTHOM OGOpPYHAOBAaHHH OH
nony4un nepsbie B CCCP aielT-
porpacdHH Ha celeHe. OpHa H3
HUX — IeHTpalbHasg IWIomanb
BunbHioca c NaMATHHEOM
JleHuHy — O6blTa onyG6GJHKOBaHA
B KypHaite «TexHmga — MOJO-
[exH» nopx sarojioBkoM <«He cto-
HM JIU MBI HaKaHYHE NepeBOpoTa
B ¢oTorpatduH H noJuUrpadHH?».
BHoC/IeACTBHH BBISCHHJIOCH, YTO
mpoIecc MOKHO YIIPOCTHTD:
oObIKHOBEHHAsI JemeBasd Genas
KpacKa — OKHCh IHHKA, KOTOPOMH
MOKPBIBAIOT  MEJIOBaHHBIE Oy-
Mard, OKaszajach (OTOHOJIyHnpo-
BOAHHKOM H MOIJIa 3aMEHHTbL Ce-
JIeH.

— Botr sTa Hpeda 0 NOJHOM
EPeBOPOTE [MOJI0 Mellajla MHe
HAUTH  eAUHOMBILLIEHHHKOB, —
BcnoMuHaer MBan HocHopoBuy. —
OpovH BecbMa aBTOPHTETHBIH B
(OTOTEXHHKE CHEIHAJHCT CKasal
mHue: <«Jloporoii, Bel ONO3AaJH PO-
nuThesi. CelleH OBIT OTHPHIT Ha
ABaAUATHL JIeT pauelie, 4eM ¢o-
Torpacguss. Ecnmu 6Bl BB TOTAR
cpazy Ke HOPeAJIOHHIH CeJIeHO-
Bble CJIOH, HHKTO Tenepr H He
noMbIIAN 661 O ciosix Ha Gpo-
MHCTOM cepebpe. A cefiyac OHH
THICTYEKPATHO YCOBEPIIEHCTBOBA-
HBI, BBIIYIIEHbI MHUJIJINOHBI alia-
paToB, yBeJHYHTeNell, Kaccert,
THIIOB IJIEHOK, OyMar, eauHHHI|
naGopaTopHOro OOOPYNOBAHHA —
H BBl HajeeTeChb B ORHHOYKY
nmoGopoTs, BCIO HCTOPHIO Tex-
HHEKH?»

TaroBo OBLIIO MHEHHe J;aKope-
HeJoro CKentHHa. Ho H BOCTOD-
#eHHBbIE IOKJIOHHHKH 3JIeKTporpa-
¢uM, NpU3bIBABLIHE HeEMeOJIeHHO
BBIGPOCHTE <«3€HHTBI», He MOIVIH



[OPHHECTH MO0JIb3y HOBOPOIEHHO-
My u300pereHHI0. UTOObI BEITEC-
HHUTb Gpom-cepebpsiHyro ¢oTrorpa-
¢uio ¥3 ee TpPaAHIHOHHBIX TBEp-
JBIHD, Hy:KHa ObLIa NPOJyMaHHas,

OCTOpOMKHAsE H  AalbHOBHAHAs
cTpaTerss.
HBan Hocudposuu Hunesuy,

HACTOHYMBBIH H
cMor

TepIeIHBbIH,
JUNIOMATHYHBIH YEJIOBEK,
Ha4YaTh 5TO HACTYIJEHHE.

Opun u3 wmockoBckux HHWH
co3fal [Ansa  Hero (HIHAI B
BunbHioce, rpe paboTald dYerBe-
PO ero NoMOIIHHKOB H ObLIO yHie
KOE-KaKOe BBICOKOBOJNBLTHOE 0060-
pyRosanue, Co CBOMMH NE€pPBBLIMH
JIOCTHIKEHHSIMH OH IIpHexXaJ Ha
GecTHBANL.

JIOBOJILHO CHOPO BBIfCHHIIOCH,
4YTO K TMNeYaTH KHHUT H ra3eT
snekTporpadua elle He TroTOoBa.
Ho 3a Hee ¢ BOCTOProM CXBaTH-
nuce Ttonorpadnl, KOTOphle [AaB-
HO MYYHJIHCH H3-32 TOrO, HTO
npoueccel  ¢oTorpadHpoBaHHA H
opceTHOH mewaTH CBsA3AHBI CO
CMa4YuBaHHEM, a BCAKHH wmare-
puan, ocobenno O6ymara, HaMOKasf
MU BbichIXaf, gedopmupyerca. I'o-
PbI H PEeKH, ropofia H JOpOrHd He-
3aMETHO YINIBIBAIOT CO  CBOMX
MecT Ha KapTe, H 8T0 0OoOpadH-
BaeTCA Cepbe3HBEIMH HEIPHATHO-
ctavu. OueHbp HYMKHA OKaszallach
3JIeKTporpaHas  KOHCTPYKTOpam
OGBLICTPOICHCTBYIOLIUX  BJIEKTPOH-
HBIX BBIYHCJIHTENBHBIX MAallHH,
Tak KaK HX HeBOOOGpa3HMbIE CHO-
POCTH — MHJUIHOH omlepanHii B
cekyH[lyl — He BAMYTCA C MeA-
JIUTENbHOCTHIO II€YaTaloliHX Ma-
WHJIOK B ¢ ¢oTorpadHpoBaHHEM
BBICKAKHRAIOIIHUX B GEIIEHOM TeM-
ne nugp Ha NieHKY, KOTOpas No-
TOM COXHET HECKOJBKO 4YaCoB.
Bespne, rpe Tpe6GoBajiock TONy-
YHUTh MOMEHTAaJLHO, 6€3 X.OloT,
YETKYI0 KOIMI0O IIeYaTHOro TEKCTa
HIIH d4epTemell — B apxXuBax,
Gankax, KaHNENApHAX, GHOMHOTE-
KaX, HOHCTPYKTOPCKHX 6K0po, —
Be3le TOTPeGOBANHCh  BJIEKTPO-
rpagel. H pgame TOT HEZOCTATOK,
OT KOTOPOro B3JeKTporpadHs Tak
H He H30aBHIaCh, HECMOTPsI Ha

OTPOMHBbIE yCHJIMA wmccliefijoBaTe-
e — peskas KOHTPacTHOCTb,—
OKasaliCA [IOCTOHHCTBOM B PEHT-
FeHOBCKHX CHHMKaxX, Tfe He
HYKHBI [IO3THYECKHE IIOJyTOHA,
HO Kaikjas JAeTalb, eje paslIHdH-
MadA Ha (oHe CIJIETEHHs COCYMOB,
KOCTeH H MBILI], MOMKET OKas3aThb-
cs pokoBoi ans uyenoseka. Hy a
ans.  ororpacdupoBaHuA — mei3a-
wel, ceMeHHBIX TpPyNN U BCEBO3-
MOMKHBIX IPOHCIIECTBHI OHa IO-
Ka He MNpHroAuiach.

Tak BHIBHIOC CTal LEeHTPOM
HOBOK OTpaciu TEeXHHKH —
anexrporpacduy. K TOoMy Bpeme-
HH ¢upma <«Tlamoupa», mnepenme-
HOBaHHasg B <«Hcepokcy, BBIIY-
CTHJI2 B IPOAAKy ammnaparsl AN
KONHPOBAHHs TEKCTOB H 4epTe-
skell. OgHAKO TEXHOJIOTHA CJIOEB,
a TaKKe COCTaB MPOABJISIOLIETO
nopomKa GbUIH  3aCeKpedeHBl.
Bech MHp IUIaTHJI 30JIOTOM 32
STH CEKPEeThl, & MBI He 3aBHCEIH
oT anneTHToB GUpMEI «HKcepokcy
H [axe .MOINIH Koe-4deMy IO~
YUHTL ee.

— Cefiuac MeMAy BJIEKTpO-
rpaduedt W TpaguuHOHHOH GOTO-
TEXHHKOH dYTO-TO BpPOJAE BOOPY-
KEHHOTO IIEpEeMHpHs, — CHKazall
Hunepuu. — Msl nofienunu ce-
pBl BIHSIHHA, YCTAQHOBHJH Bpe-
MeHHblE TIpaHHLbI, HaKallJIHBAaEM
OnbIT. PasMHOMKEHHe JOKYMEHTOB,
KOIMPOBAHHE CTpPaHHL] H3 KHHL,
roniorpadHUYeCKHX KapT, a O0cCo-
GEeHHO PEHTreH — 5TO Yyie Mpoy-
HO HallH TeppHTOpPHH. CHI y Hac
HOCTaTOYHO; BEIPOCIH CBOH Che-
HaJHCThI, CpefcTBa €CTh, IO~
OyJSIPHOCTH 3aBoeBaHa. HHKTO
yike He TOBOPHT, YTO MHI ONO3Ma-
au  poputhesa. Cropo mnoineMm
jAanere... EcTh Hajemkaa OCBOMTh
LIBETHBEIE CHHMKHM, TOGOPOTHL 4pes-
MEpHYI KOHTpacTHOCTh. Ho, Kak
CKasall ORHUH [PEeBHHH NEepCHA-
CKHH [O03T, <«Jopora MYIPOCTH
ANHHHA, HEMaNBIH HYyIKeH CPOK,
oKa OT TOJOBLEI OHa JAoHAeT AO
PYE H HOT».

A. TEN/0B
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Mappwu paxe 3anmcana o6 3Tom B cBOem fHeeHuke. Ha crpanuue noa
paroi 17 mas 2155 roga. 3anuce rnacuna: «CerogHs TomMMM Hawen Ha-
CTOSILLYIO KHMIY».

3r1o 6bina oueHb cTpaHHas knura. Jegywka Mapgmm Kak-To ckasan, uTo,
Korna oH 6bin ManeHLKMM MarnbuMKOM, ero fefyllKa paccKkasbiBan O Bpe-
MeHax, KOrna Bce CKa3ku neuaranuch Ha Bymare.

OHu nepeeepTbiBany CTPAHHLbl — MOMENTeBlIMe, CMOPLeHHbIe NHCTbI, M
MM BbINO CMELUHO, YTO CJIOBA HA HMX CTOSNM Ha MecTe, a He [ABMranMch,
Kak obbmHO Ha 3kpaHe. Cnosa CTOsNM Ha MeCTe M He Mcue3anu — uMTak
U NepeuMTbIBal MX CKONBbKO XOMellb.

— Kakas 6eccmbicnerHas Tpara 6ymarn, — 3ametun Tommu. B kawpon
KHMre COTHM CTPaHML, @ Ha OAHOM 3KPaHe MOXHO MPOMMTATL MMUINMO-
Hbl KHMT.

— Hy y» # munnuonsl, — ycomuunace Mapgxu. Ei 6bino oguHHaguars,
M OHA He ycnena NPouecTb CTONLKO TeNeKHWr, CKONbKO TOMMM, KOTOPOMY
6bino TpHHaALaTh.

OHa cnpocuna:

— Tne Tol ee pa3pobbin?

— Joma. Ha uepfiake, — MOTHYn OH rofoBOK BBEpPX, HE OTpPbIBas rnas
OT KHMTH.

— O uem oHa?

— O wkone.

Mapaku npe3puTenbHO (bIPKHYNa.

— O uwkone?! A uto MOMHO HanucaTe © wkone?! f HeHaBMKy wWwKONY.

Mapgxu Hukorga He nwobuna s3aHaTHI, HO nocrnegHee BPemMsi OHA MX
npocro BO3HeHaBuAena. MexaHuMuecKui yuuTeno [AaBan el BCe HOBbie M
HOBble TecTbl No reorpagmu, @ oHa OTBevana BCe XYe M XyMe, noka ee
Mama He NOKavana rosioBoM M He Bbl3BaNa PaNOHHOTO MHCNEKTopa.

OH OKa3ancs KPYrieHbKMM HU3EHBKMM HESIOBEMKOM C KPAaCHBIM JIMLLOM
M C OFPOMHBIM SILLUMKOM, HAlOJIHEHHbIM BCAKWMMM MHCTPYMEHTaMM, Konecu-
KamMu M nposonoukamu. OH yneibHyncss Mapgwu u gan et sbnoko, a
3arem pazobpan yuutens Ha uvacTM. Mapfu HanpacHo Hapesnach, “TO
eMy He yAactcs cobparh ero 3aHOBO; uYepe3 uac ee Myuuteno 6win ro-
TOB -— 4epHbid, 6ONbLWION M YPOARMBBLIN, C OrPOMHBLIM 3KPAHOM, Ha KO-
TOPOM NOSBASNMCHL BOMPOCHI NO NOBOAY NPoiaeHHOro u ob6bsicHeHMs HO-
BbIX ypokos. Bnpouem, ato 6bino ewe He camoe xypuwee. Bonbwe scero
OHa HeHaBWfena Lefib, B KOTOPY HAfo 6bino OryckaTs AOMaluHMe 3a-
baHus u Tectol. EM npuxogunock 3anucbiBaTb MX Ha nepgOPHPOBaHHBIX
KapTax KoAoM, KOTOPOMy ee ofyuunM, korpa et 6bino wecrte ner. Oxa
He ycneeana nepeBecTH AbIXaHME, KaK MeXaHWUeCKMM YuuTenb Ye nof-
CUMTBIBAN OLEHKM W HUKOrfa He owmnbancs.

MokoHumMe ¢ OCMOTPOM, mHCnekTop YneibHyncs u nornagun ee no ro-
nose. OH ckasan ee mame:

— [eBouka He BMHOBaTa, muccuc [hwownc. lMpocro cekrop reorpagmmn
6bi HACTPOEH HAa CAMIUKOM ObLICTPLIM Temn, TakMe BelM CIYHaKOTCS.
Sl nepexniounn ero Ha YpOBeHb [ECATUNETHEro passutus. B uyenom
ycnexu feBOYKM BMOJSIHE YAOBNETBOPHUTESNbHBI.

MU on onate nornaamn Mapgxu no ronose. Mapamu 6bina pasosuapo-
BaHa, OHa Tak Hafesnacb, YTO YuuTens YHecyT M3 fomy. Takoe ogHawabl
cnyumnock ¢ yuurenem TomMmu — ero yHecnu uyTb AWM He Ha mecsy, fo-
TOMY uTO B HEM HA4YMCTO Bblllesl M3 CTPOS CEKTOP MCTOPMM.

Oua cnpocuna y Tommu:

— A KOMy OxoOTa nucarb o Lkone?

TomMK nocmoTpen Ha Hee C BUAOM NPEBOCXOACTBA:

— Fnynas, sTa wWKona coBceM He MOXOMa Ha HalM. ITO cTapas WKona,
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B KOTOPOW YuYMNuCh COTHM M COTHM neT TOMy Hazag. — WM go6asun npe-
3pHTENLHO, HETKO BbLIFOBapwBasi cnoBa: — CTONETMst TOMY Ha3afb.

Mapgmu nouyecreosana cebs 3aneToi:

— floAymaeiup, KOMY WHTEPEcHO 3HaTL NPO LWKOMbI B ApPeBHOCTM!

OuHa crana uMTaTh TeKcT, 3arnsiAblBas uYepes nnedo TOMMM.

— Bce paeHO M y HuX Bnin yuutenn! — BocknMKHyna OHa uepes Mu-
HYTY.

— Koreuno, Tonbko OH 6bin coBcem gppyroii. OH 6bin HYenosek.

— Yenosek? Kak moxer yenosek 6biTh yumtenem?

— Hy... oH pacckasblBan ManbdMKam M AEBOYKAM O BCSIKMX BELLAX, M
3a4aBaNl MM YPOKH Ha AOM, M CNPALIMBAN MX.

— Yenoeek He MOMeT BbiTh TAKHM YMHBIM.

— Moxer. Mot nana 3HaeT CTONBKO Me, CKOMbKO MOM y4MTesNb.

— He Moxet. UenoBek He MOXeT 3HaThb CTONBKO, CKOMLKO YyuWTenb.

— Xouewsb, MOCMOPWMM, 4YTO OH 3HAET NOYTH CTONBLKO el

Mappu 6bina He rotoBa k cnopy Ha 3Ty Temy. OdHa ckasana:

— MHe 6nl He xOTenoch, YTobnl B HALIEM [OME XHI UYIKOM HesoBeK.

Tommu 3acmesincs.

— Kakas Tel rnynasi, Mappxu. Yuutens He unM B OOHOM fOME €O
LWKONLHUKAMK, Y HUX ObIIO cneynansHoe 3faHne, Kyfa NPUXOAMNM BCe —
AETH U UX yuuTens.

— W Bce getu yumnu ogHO M 1O el

— Koxeuno. Ecnu onu 6uinm ogHoro sospacra.

— Ho Mos mama rosopuT, uTO YyuuTens pomxeH OniTe afantuposaH
K cosHaHuio pebeHxka u uUTO Kawablt pebeHok pomxeH obyuarncs no-
cBOEMY.

— A Torpa Bce 6bino uHade. U Bce yumnuce Bmecre. Ecnu tebe He
HpaBuTCA, HE YnTaK!

— 51 He roBOPHMNa, HYTO MHE HE HPAaBMTCSH, — 4YeCcTHO Bospasuna Map-
Axn. Eft oueHn XxOTenoch NPOHECTb 3Ty CMELLHYI KHMrY.

OHM AoOwnM TONLKO RO CepeaMHbl, KOrfa maTh MapaMu noseana:

— Mapamum! B wronyl

— He cekhtuac, mamouka, norogu!

— He kanpusHnuuait, Mapawn! — ckasana mucemue [owmoHc. — U tebe,
HaBepHO, TOXe Nopa, TOMMM.
— [lowany#, — npouW3aHec OH ¢ BbI3OBOM. WM BbiLen, HACBMCTbIBAA M

KPenko nNprXMMan K cebe NbiNbHYIO KHUMKKY.

Mapamu HanpaBunace B knaccHyto kOMHaty. OHa Haxogunack PsSiioM €
ee cnannHei. MexaHW4YeckHit yuuTens 6wl yke BKAIOYEH M >Kaan ee.
Ou Bcerga 6nin BKNIOUEH B 370 Bpems, kKpome cyb6or u BOCKpeceHuit,
MOTOMY 4TO €e Mama CUYMTana, HTO [EeBOYKAM ClefyeT YUMThCsi B OAHM
M Te e 4achl.

JKpaH CBETMACS, Ha HeM nosiBuMNace HaAnucb: «CeroAHsi Mbl NO3Ha-
KOMMMCS C NpPaBMNOM cnoxenus gpobei. [lomanyiicta, onycTute Bue-
pawHee 3afaHKWe B COOTBETCTBYIOWLYIO LeNby.

Fnyboko B3pOxHyB, Mapgu BeinonHuna npukasz. OHa Aymana o LWKo-
nax, B KOTOPbIX Y4YMNWChL [heTH, KOrAa fAeaylika ee peayuwku 6bin Ma-
neHLkuM. Bce fgetuuwikn € ynuubl cobupanuch BMeCTe, KPWUYanM W cmes-
nucn, Geranu nNo ABOPy B nepemeHbl, CHAENM B KNacce Ha ypoKax u B
KOHLUEe AHS Becenou rypaGoﬁ posBpawanmce fomoit. OHu yuunu ogHo
M TO e M MOIrNMM NOMOYL APYr APYry WM Aa)ke cnucaTh B[PYr y Apyra..

W yuutens 6binu mumBbie NoAM...

MexaHluquKuﬁ yuutenn ceeruncs Ha askpaHe: «Korga Mol cknagniBaem

- H Z...» Mapamu sagoxHynal..

2
flepesena ¢ awznuiickozo P, PbIEAHOBA
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Camoe npumeyarensHoe B
3TOM KOnece - He ero pas-
Mmepbi! B HeM pa3zmelljeH dnex-
TporeHeparop. B nyTM OH cTaHo-
BUTCH  MOLUHBIM  MCTOMHMKOM
INEKTPHUYCCKON DHEPrHH...

seangren on b

fINOHCKMe cneuManmMeTbl N -
cTaBnsfior:

Buikniouatrenb 6Ge3s
MepeknioueHme  Lenu

KOHTAKTOB!
MoXeT
NPOMCXOAMTL  Yepe3  MOHM3M-
poBaHHyio Xupkoctb. Ectn Ta-
Kas JKMAKOCT — Lenb BKAO-
Jaercsn, HeT — BbIKNIOYAETCH...

..TONbKO 3Aech Bbl MoOXeTe
yeupger, B pabore cBoe ¢o6-
crBeHHoe cepaue! lNogcoepmun-
Te AATYMKM K PyKe M B3rnfHMTE



A

Mupma «Knumum {DPF} np
naraer BaM CBEPXTOUHBIN MHC
MEHT Ansl  M3MepeHuss nobbix
peraned pasmepom fo 300 mm.
O6paujarbes € HHM MOMHO Ha-
yumurs M pebenka. Hanowure ary

'érexnsiHHyI0 NMHeNKY B Mertannu-

HeCKOM pamike, nepemeryjaiouieli-
€8 C NOMOWBLIO MMKPOMETpHUe-
CKOro BMHTa, Ha npegMmer, M
npubBop orcuUMTaeT ANMHY € TOM-
Hoctbio go 0,01 mm.

Y amepuraHyeB:

Hpma «JlKeHepan 3neKTPHK»
N ejnaraeT Bam JOMalIHMH MM-
Hu-3aBog no nepepaborke My-
copa. B npuemmbiit GyHkep Ha-
Wero MmaneHbkoro «Komnpago-
pa» moxHo Gpocarb abcomorHo
Bce: Bymary, kociM, mycrbie 6y-
ThinkM M GaHKM.. Jlerkoe HaKa-
TME KHONKM — M MallMHa Bbi-
nneBbiBaer Gpuker.

Kro He cnblllan o NpMeMHMKaX,
MarHMTohoHax W  TeneBM3Opax
«fpionaurn! BarnaHiure Ha HO-
Bble ‘'Oo6pa3sub! Hawel npoAyk-
UMM, M BBl MoKMere, UYTo thHUpMa

no-npeXHeMy  BbICOKO  Hecel
Yyecrb CBOEM MapKu.
e \.
© .
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AEAVIIKA
PYCCHOH
AIPOCHEMKH
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ABTOBHOT'PA®HA

«...pORHJICH 24 deBpana
1870 ropa (cr. ctHap) B Mockee.
OTeny — 3emuemep... HOJYIHI
o0pasoBaHHe B HIKOJe MeHeBbIX
Tonorpagos. B 1880 r., mo BBHI-
AepaaHUM NPHEMHOrO DYK3aMeHa,
A mpHEAT B KOHCTaHTHHOBCKMIA
MeskeBoil HHCTHTYT Ka3eHHbIM KH-
BYI[HM BOCIHHTAHHHKOM B IPHIO-
TOBHTENbHBIH Kiacc. 22 aBrycra
1890 r. oKOHYHI NIOJHBIH KypC
cO 3BaHHEM MeKeBOro HMHXKeHe-

. pa. Komanpuporan Kondepes-
; meif MHCTHTYTa B NOCKOBCHHI
. YHHBEpCHTET JAJA CJIYNIaHHA JIE€K-

nuii Mo mpepmMeTaM, Ha3HaAYEHHBIN

- Koudepennueii; cpan ycmemHo

3K3aMEHbl M0 9STHM NIpefMeTam;
mocje 9TOro MOCTYWHI JIA OTOBI-
BaHHA BOHHCKOH IOBHHHOCTH B
12-if rpaxpgaHckHi  AcTpaxaH-
CEHil MOJIK...»

Boersble ycnexu Boru-Bpye-
BUYa cTpemurenabHel. B 1892 ro-
Iy OH 3aKaHYHBAaeT NEXOTHOe IOH-
KepCKOe YUHJIHIe H IPOHSBOMHT-
ca B moAnopyusukH. B 1898 ropy
OH Yyme wTabC-KamHTaH, 3aKOH-
guBmpi AxafemHio @eHepallbHO-
ro mraba. B 1907 rogy NpOH3-
BeflcH B YHH IIOJKOBHHMKA, a B
1914 — rerepan-matiopa.

Ewe B Hagalle CBOeH fefATelb-
HOCTH MOJIOHOH CIOCOOHBIH OQH-
nep o6bpamaer Ha ce0sa BHHMa-
HHe  TallaHTIHBOrO  TIeHepala
M. H. J[lparomupoBa, KOTOpPBIH
NpUBIEK €ro K paGoTe 1o cosja-
HUI0 BOEGHHBIX yieGHHMKOB H yCTa-
BOB.




«...Ilocte cmeptn r. [{paromu-
poBa XPOJOJIKAX Hadarble XIpH
HeM paGoTbl H H3AABaJ HX.
B vyacTHOCTH, 3aKOHUYHJ ©epepa-
6OTKY ydyeGHHMKa TaxkTHRH M. [lpa-
romapoBa u H3gaa I um II ero
gactH B 1906 1.».

T'enepan M. DBony-BpyeBuu
3aHHMaeT PYKOBOAAIIHE MOCTEI B
apMud. HayalbHHK ONEpPaTHBHOTO
yhopaBneHHs 1uTaba 3- apMHH,
TeHepan-KBapTHpPMeHcTep 1uTaba
apmuii Cesepo-3anagHoro ¢poH-
Ta, HaYaJdpHHK IuTaba apMuit
CeBepHoro ¢ponTa... Hazanock
6pl, GllecTAIas Kapepepa MHapCKo-
ro odmuiepa, AaleKoro OT HApPo-
fa. Ho por B «ABToGHOrpadHH»
HeOMHUAaHHO, 0e3 OOBbsACHEeHHH:

«Ilocre orpeuyennsi Huxonas 11
OblJ1 HasHAUeH HaYaJbHHKOM rap-
HuzoHa r. Hckosa... H30pan wuie-
HOM HCHOJHHTEJNHbHOTO KOMHTETa
CoBeta paboyHX, CONAATCKHX H
KpPeCThbAHCKHX AemyTaToB I. Ilcko-
Ba. B KOpHHJIOBCKHE JHH... Ha-
BHAYEH T 1aBHOKOMaHYIOIHM
apmaavu Ceseproro ¢dponTa. 3a-
Jep:KaJl HacTymJleHHe 3-T0 KOH-
HOro Kopuyca ¢ reH. KpacHOBbHIM
BO Triase... Bri3Ball HeEHOBOJb-
c1B0 KepeHcroro TpeGoBaHHEM
Bo3gpaTuth Ir. IleTporpapy, kak
BoeHHyi0 6a3y, Cesepnomy ¢hpos-
Ty, HO03TOMY OBIT O0TO3BaH B
Crasky  BepxoBuoro I'JaBxO-
KOMaHQYIOIIEr0 B pacHOpSKeHHe
Hepencrkoro (r. Moruxes). Hs-
6paH wuwieHoM HCHOJHHTEILHOTO
romurera Comera pa6oumx, COJI-
JATCKHX H KPECThAHCKHX jemyTa-
ToB r. Mornresa u Cesepo-3a-
nagHOH 00JacTH...»

OfHa H3 MocnefHUX hoTOor 1]
M. . BoHu-BpyeBuua. @ Pad

B wraGe. PoTo BpemeH nepeo#
MHPOBOiI BOHHEI (cTp. 38).

Muxaun BoHu-BpyeBHY — cTygeHT
MexeBoro MHCTHTYTA.

TexHHKa nepBLIX a3podoToCcChE-
MOK 6bina HpalHe nNPUMHTHBHOM
(cTp. 40—41).

b S |
-
Py,
’#‘ =7
19
Ifapckuii reHepall — 4JeH HC-

nonkoma! YTO mNpHBEJO ero K
sToMy? BblI I 3TOT WIar TakoH
yix HeomHAaHHOCTRIO? Het. OTteny
Muxania J{MHTpHeBHYA H3BECTEH
6bl1 HE TONBKO Kak Tomorpad.
On O6bln wu3gaTeneM, H3JaTellb-
CTBO €ro He pa3 3aKpeIBajHd 3a
neyaTaHHe <HEYTOAHBIX»  KHHI.
Bpar Muxauna — BraguMHp
JIMHUTpHEBHY — H3BECTHHIH DEBO-
JIOIHOHEP, OnualIuui COpaTHHK
JleHHHa, BIOCHEACTBHH  YIpaB-
naomui genamu  CoBHapKoMa.
Ha u cam Muxaun [IMHTpHEBHY
eue nociie 1905 rofga He pa3 BbI-
cTynal ¢ KDPHTHKOM  IJapCKoil
BOEHHOH MallMHEL. BbICOK0O6Pa-
30BaHHBIH M SHEPrHYHBIH, OH
cTapaeTcsi BHHKHYTHL B TalHBI
[[apCKOTO [BOopa, 3HAKOMHTCA C
JeATeNBHOCTRIO PacryTHHa, pac-
KpbIBaeT 3aroBOpbl aHIVIHHCKHX
mnuoHOB... He mor 3TOT yMHBIH
H OILITHBIH 4YeJIOBEK IOHTH IpOo-
THB Hapoga. OH He ObLI pPEBOJIO-
IIHOHEPOM [0 peBoJionHH. OH
cTall UM C NEepBRIX [HeH HOBOTO
MHpa.
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«ITocne OKTAGPHCKOIO HeEpeBo-
pora Ipaeutenscrso HapoaHbix
KOMHCCApOB HpEeJJIOKHIO MHe 3a-
Hare HocT BepxosHoro I'naBHO-
xomaHAaywomero. A mpocHn HasHa-
YHTh HA 3TOT HOCT HOJNHTHYECKO-
ro paGoruura, fl Gl HasHadeH
Havampnakom IIiTaGa BepxoBHo-
ro I'IaBHOKOMaHAYMOLIEro ¢ TOo-
pydYeHHeM YHOPSAOYHTH JeMOGH-
JIH3aHI0 BOIHBI M JIMKBHAHPO-
BaTh ctaBKy... Ilo Texerpamme
B. H. Jlennra s npu6oin B Iler-
porpag AusA ero 3al(UThl OT Ha-
CTymieHds uemneB. Ha rpannany
Pecmy6nakn Gbula BHIABHHYTa B
HOYb € 22 ma 23 despaunsa
1918 r. zaBeca u3 BHOBB ctop-
MHUPOBaHHBLIX OTpANOB... Hactyn-
JIeHHe TepMaHneB ObLIO NPHOCTa-
HOBJICHO» .

CBOH BOEHHBIE BHAHHA H OIBIT
M. . Bonu-BpyeBuu 6e3 koneba-
HUt TIOCTaBHII Ha CITYGY Hapony.
Ho CoBerckoe NpaBHTENLCTBO He
3a6Bl70, YTO OH HMeeT M TIpPa-
RAHCHYIO CHEHAJBHOCTD Mme-
eBOH HHMKEHep, KaK Torga Ha-
3bIBAJIK reofie3ucToB. Bear BoHu-

BpyeBHY  OKOHYHJ HHCTHTYT,
KOTOpBI M NMOHBIHE TOTOBHT I€Oo-
T HERTR DR
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ResHuYecKHe KaApel [Js  BCeH
CTpaHBl, Tenepb OH Ha3bIBaeTCs
MOCKOBCKHH HHCTHTYT HHIKEHe-
POB reofle3uH, as’podOTOCHLEMKH
H Kaprorpaduu (MHHI'AuK).

PeBomonnonnass crpaHa  He
Morila He 3abOTHTBCA O CBOMX
XO03AHCTBEeHHBIX JlenaX. B guu pa-
6oTer VIII cbespa maptuu JleHuH
MOANHCEIBAET NEKPET O CO3JlaHHH
TOCYRapCTBEHHOH reofe3HyecKoit
crnyxOel — Beicluero reofeauye-
CKoro ympasjenusn (BIY).

«27 aprycra 1918 ropa s Obia
HasHa4YeH B pacHopaxenHe Pe-
BoJOHOHHOTO BoenHoro Cosera
ANA 0co60 BasKHBIX HOpPYYCHHIL.
Ilo mopysenmo B. H. Jlenmna op-
raHH30BaJl BeicHmiee TreofesHye-
CKOe YNpaBlieHHE.. M YUPaBIAI
uM no 1923 ropa. Céopmuposai
TocynapcrBeHnoe 6iopo  «Aspo-
gorocnemkar .

3a STHMH KOPOTHKHMH CIIOBa-
MH — GoJbHIasi H CHOMHaA pa-
6ora. CrtpaHa 6buia paspylleHa.
He 6bimo uHCTpyMeHTOB. HX co-
GupaJm 1o Bcell CTpaHe B ry6GepH-
CKHX UYEPTEXHBIX H TaMOKHAX,
B YYPEMAeHHS X H Ha 3aBOjax.
E3nqunu no crpaHe Ha JiolIaffax,

sk




BBINOJHAA THTAHUYECKYI0 paboTy.
Ho ocobenHo cnowHO GBLIO C HO-
BBIM  fIelIOM — a3podOoTOCHEM-
Koii. CerofHsi He TOJBKO a’po-
CHHMKH, HO H KOCMHYECKHE
CHHMKH HHKOI'O H€ YAHBJAIOT.
Ho B Te BpemeHa, 4YTo6Bl OT-
CTOATh, [JaTh MPaBO Ha IKU3Hb
aspoOoTOCHEMOYHOMY  Jelny B
CTpaHe, BHEJAPHTH BTOT NpPOrpec-
CHBHBI! MeTOJ{ KaprorpadHpoBa-
HHA H IIPOEKTHO-H3BICKATEJbCKUX
pabor, HyxeHn GBI BHTY3HACT, Op-
ranusatop, 6oerl.

Bouu-Bpyesuu NOHAJN, YTO
aspod0TOCHEMKA — ERHHCTBEH-
Hblli MeTof OwlcTpeiiliero moJy-
YEHHAl COBPEMEHHBIX KapT OrpoM-
HOH Poccuu, TaKk HYMKHBIX MOJIO-

[ok ctpane. Ho Ha 6aze BIY
a®pOCHEMKY  OpPraHH30BaTh  HE
yaanoce. HoBoe peiicTBHTENLHO

BCTpeyajiock B MTBHIKH. H Torpaa
Muxaun JIMHTpHeBHY  OpraHm-
3yer IocymapcTBeHHOe TeXHHYe-
croe OIpo «AspodoTOCHEMEa» H
CTAHOBHTCA BO riaBe ero. OGIme-
ctBo  «Job6poner»  (Gymyumit
I'B®) npefocraBHIO  HOBOMY
NPEeANPHATHIO camoneTbl. HoHed-
HO, aspocdoTorpaHpoBaHHe IPH-
MEHSJIOCh M paHee, IVIaBHBIM 006-
pasoM ansa Ieneit BOeHHOM pas-
BEJKH. Bounwmoit 3aciIyroi
Muxauna JIMuTpHeBHYa SABHJIOCH
BHeJIpeHHE a’pOCHhEMHH He TOIb-
KO A TONy4YeHHAd KOHTYPOB
MECTHOCTH, HO H IOCTaHOBKa
pabor 1[0  CTEePeOCKOIHYECKOM
aspodoTOCHEMKE,  MO3BOJSIOLIEH
npu 06paboTHe CHUMKOB II0JIy4aTh
H penked MeCTHOCTH. B KpaT-
yadmui cpok B KOHHe 20-x ro-
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[OB OLIM BHINOJHEHHI CPOYHBIE
aspoOTOCHEMKH JJIf H3BICKAHHSA
Tpaccel  Typrectano-CHGHPCKOH
HeJIe3HOH JOpOorH, ChEMKa Ma-
PHHCKHX JlecoB, ropoAoB Haszanu
H Yeb6orcap.

Bce mmHpe H nmpe BHEeAPAIAChH
aspodoToChEMKa B HapOAHOE XO-
3akcTBOo. BoHu-BpyeBuu paspaba-
TBIBA€T €€ HayYHbIe OCHOBBI,
nHLeT CTaTbH, MOHOrpacHH.
B 1953 roay 83-neTHHil OOKTOP
BOEHHBIX HayK, NOKTOP TeXHHYe-
CKHX HayK, TreHepay-JleHTeHaHT
M. [I. Bouu-BpyeBud BEITyCKAET
CIpaBOYHOE PYKOBOACTBO «Aspo-
dorocreMKa TropoAoB». Eme B
1926 ropy B ro6uHIeliHOM ajpece,
npenofaeceHHom Muxauny JMurt-
PUEBHYY B CBA3H C 35-leTHEM
€ro IPOHU3BOACTBEHHOH [efATeNb-
HOCTH, €ro HasBalH <«JeAyHIKOiH
pyccroi  aspodorockeMKH». OH
gaﬁoTaJI 0 TOCHeflHero AH#A, A0
956 roga B HHCTHTYTE, BOCIH-
TaBmeM ero, — B MHHI'AuHe.

«AspodoTocheMKka —  mar
Briepefl B Oo6JacTH Ieofe3HH», —
ropopun Muxaun J{MHTpHUEBHY.
B 1947 rogy I'nmaBHOe ympaBie-
HHe I'e0fle3HH U KapTorpacuu Gbi-
o HarpaxaeHo Bonbioit 3o0s0-
TOH Mefansw I'eorpacduyeckoro
o6IecTBa 3a BBINOJHEHHYIO Kap-
Ty Macmutaba 1:1 000 000. Ber-
JIH CcTepThl nocleAnue Gelble
NATHA Ha Kapre Hamell POAHHEL
B »5TOM THTaHHYeCKOM TpYyAe
€CTh HeMajnas Joaa Muxauna
JmMurpreBHya Bouu-Bpyesnua.

B. HYC0B, nandudam
MOXHUYOCHUX HayK




Kanpmpar TEXHHUECKMX HayK
0. AnocronoB, HauanbHWK TeMa-
THUECKOW  MapTHK Bcecolo3Horo
aporeonoruyeckoro  Tpecra, —
OfMH M3 TexX, KTo (OTOCBEMKY C
camonera cpenan ceoek npodec-
cuer. OH pacckasbiBaeT © HOBOM
B apodorocbeMKe.

Yro smaHo ¢ camoneral Kro ne-
Tan, 3Haer — UeTKME rpaHHUbl
necoB W nNonei, [JOPOrM M pPEKH,
6onora u ropopa. Bce 310, ecnu
cpororpadpmponark, FONYUHTCR HA
otneyarke. M NO CHUMKY MOMHO
6yper COCTaBMTL TOYHYIO  KapTty
mectHocTM. Kaprorpagsl u  BOeH-
Hele pa3sBefuMKn ObiNM NEepPBBIMM,
KTO  yBMAen B a’pooTOCBEMKE
HOBBIH  MOTYLJECTBEHHDbIN meropn
nccnepgoBarus.  YcoBepUIEHCTBOBAH-
Hag ¢ ropgamu, alpogororpacgmus
CTana CRYXXMTb CTPOMTENSIM, FNECHK-
KaMm, phIGaKam, arpoHoMam.
Ho of6biuHas uepHo-6enas ¢orvo-
rpagus Aasana MHpopMaumo
NMUWL KONMUYECTBEHHYIO: rAe, CKOMb-
KO, KaKMX pPa3MepoB, M TONbKO.
A MeXay Tem Jawe uenopeuecKHH
rnas BMAMT ¢ camonera 6onbue,
Hqem 3anevarneer 4epHo-6enas
¢dororpapmus. nas-to Bugur ULBeT.
UserHas ¢ororpacms 3HauMTEenbHO
pacwMpMna BO3MOMHOCTM aspoo-
TocheMkH. OHa npubnMaunace K
TOMY, YTO BMAMT rna3.

A TaK nM Y coBeplieHeH Haw
rna3! K coxanenmio, Her. Nonpo-
GyHite OTNMUMTL € KMNOMETPOBOH
BbICOTH!  AYGoBLIN nec or 6epeso-
Boro. Mnu yBupgers B necy 3ab6o-
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NOUEHHBIE YUACTKM, HAWTH nopsem-

Huie oO3epa M onpefenuis, npec-
Hble OHM MAM cCcOMenble. Y3narh,
33paXken N nec  BPEAUTENaMM,

co3penu nu xneba na nonsx, yBM-
Aetb 3aneu uckonaembix. PasBe
BCe 3T0 BO3MOXHO!

Aa. B kaxgom npeamere ecrtb
uHopMauus © €ero  COCTOSHUM,
HY)XHO nMb yBMpaeTs ee. Hesu-
AMMOe  MOXeT «yBMAeTb» Cne-
uynanbHas QoTonneHKa, ecnu cpe-
narb ee 4yBCTBWTENbLHOM K HeBMAM-

MBIM — MHQPAKPACHLIM, YnbTpa-
cduoneroBbiM Zh U] peHIreHoB-
CKMM — ny4am.

B aspocororpacmm nawbonee

NEpPCNeKTMBHLIM OKa3anoch npume-
HeHMe MHGPaKpacHoW coronnex-
kM. Korga wa atol nneHke Obinu
nonyuyeHsl nepeble CHUMKM, YUenbie
oKa3zanuch mnepep CNOXHOMW 3apa-
yel. Ornevarok 6uin pelicTBMTENb-
Ho 6orar OTreHKamu pasHbIX UBe-
TOB, HO UuBeta 3TM 6biNM HeHary-
panbHeIMKM. Beab OHM  oTpakanu
uHppanyun. [o3TOMy TaKMe CHMM-
KM ylieHble Ha3LIBAIOT NOXHOLBET-
HbiMH. M BCcs 3Ta RnoMHouserHas
MO33aMKa — B MPHMBLIYHBIX reomer-
pHueckux ouepraHusx. Bor none,
Bor nec. Ho none nouemy-to cu-
HEee, a nec nNecTpblif — )KENnTbik,
KpacHblM, KOPWUYHEBLIH, CHHMWHN, 3e-
neHpiid. Yro 3Hadar a3rw  usera?l
Be3s oTBera Ha 3TOT BOMPOC JNOXK-
HouBeTHasi cpororpachuss He Mmorna
NPHHECTM HMKAKOM nonb3bl. Yue-
Hble 3aHSNKCh COCTaBNEHMEM «cno-
Baps» Ans pasragkM LBeTHOro pe-
6yca. Pabora 6bina KPONOTNHBOK,
HY)XHO 6BINO, KaK roBopsT yueHble,
MACHTHPUUMPOBaTE BCE UBETa Ha
CHMMKe < HaTYpPHBIMH obvexramu.
Mpowe rosops, B3#Tb CHMMOK M
XOAMTb € HMM MO TEM MECTaMm, KO-
TOpbie CHSTL, CMOTPETb, YTO ecThb
yro. PaBora MHOrux ner.

Yro we moxer ysupgers coro-
annapar, B KOTOPbIH  3apseHa
NOYKHOUBETHas nnexkal

ORa MOMEeT 3ameTHTh Manei-
wylo PasHMUy B WHQPAKPBCHOM
M3NYUYEHMH Pa3NHUYHLIX OGLEKTOB M
nepeAarts  ee Pa3HbLIMK  LBETBMM.



Ho noueMmy Bce-takM Hac Tak MH-
repecyer MHPaKpacHoe  M3ny-
yeHmne!

UndpakpacHele nyun — 310 Ten-
nosoe M3anyueHue, CNefOBaTENLHO,
BCe npepMeTh, palHbie NO Temne-
patype, 6yayT nonyuarncs Ha
NNeHKe pPa3HOUBETHLIMM. 3Haumt,
MmoHo 6yner yBMAeTh noj3emHbie
MCTOUHHMKM BOAbI — B 3TOM MecTe

MeHsieTcst Temneparypa  nouBwl,
pasnuuMTe  AaXke, npecHas  WnM
coneHas B HMX BOfAa — Y Hee TO-
ke pa3Has TYemneparypa. Yerko

6ynyr BMAHLI 60N0Ta M MCTOUHMKM,
ux nuraowe. Camo cobok pas-
ymeercs, 6yayr BHMAHLI NyTM rops-
YMX Fa30B MAM Marmel B BYsKaHax.

MoxHo 6yper pasnMuMTe TaKkKe
nopseMHble  neujepbl, KapcroBuie
nycrorsl  uMnM, HaoGopor, 6onee

NAOTHBIE YYacTKM nousbl. B pako-
Hax BEYHOH Mep3NnoTbl MOXKHO 6y-
Aer BMAerb ee (CTpoeHMe: mep3no-
Ta Befb TOXe HeofHHaKoBa Be3-
Ae — B OfHOM MecCTe OHa BCNyuM-
paevcs 6yrpammu, B Apyrom —
obpasyer nopsemHbie siMbl. A Bce
aTo upe3BhiYaHHO BaXKHO  Ans
cTpouTenen.

JiucreeHHble pepesbs, cnacasch oY
neperpeea, MHTEHCHBHO OTpPaXKatoT
WH(pPaKpacHble Nyud, MOITOMY MX
SIPKOCTE B 3THX Ny4ax OueHb BbLICO-
Ka. Kpome T1oro, oxa pasnuuHa
NPaKTHUeCKH ANs BCex nopop Ae-
peBbeB. 3HauMT, OHM MNONYyualOTCH
Ha nneHke Pa3HbIX UBETOE, M, aHa-

NM3MPYR  CHMMOK, MOMHO Gyper
TOUHO oONpeAenHTb, CKONMbKO B ne-
cy 6Gepes, ocuH, pay6os, coceH...
No-pa3sHomy oTpaxalor  MHGpa-
nyum 3poposbie ] 6onbHuie,
NopakeHHbe WeNnKonpsRAoOM
Aepesbs.

nas uenoseka cnocobex pasnu-
4Th Gonbwe 10 THICAY OTTEHKOB
yeera. A KaWAbIM OTTEHOK Ha
NOXKHOLUBETHOM CHMMKE  UTO-HM-
6yas pa  3Waumt. Pacwmcpos-
Ka HX —  yBnekatenoHeMilee
3ausTHe.

Ha uepHo-6enom cHuMKe Benbimu
HUTOUKaMK BhigensOTCR cpeaM nec-
HLIX MAcCHBOB [OPOrK M TPOMMHKM,
XOpPOWO  BHOHBI  NPSMOYronuHLIe

KBapparel  necHbix npocek. Mo
CHMMKY  TalKe XOPOWO BHAHO,
uro MecTamu neca  BoipyBMnM.

PazHuie NO BpemMeHM H MO KOH-
durypaumM  Buipybkm M BLIFNS-
ASIT  NO-Pa3HOMy —  KyJmMCHBIE
MMeloT POPMY  ELITAHYTBIX  YeThl-
pexyrontHukos, 6GeccucTemHule —
HenpaeunbHbie reomeTpuueckue
opMmbl. M ecnu nec Ha HMX Bbipy-
6anu B pa3Hoe BpeMmf, MOXHO,
BMOMMO, MO BLICOTE BHOBL BBLIPOC-
lero MOMOAHNKA ONPefenuTL XOTR
661 npumepHo, korpa 310 Gbino.
Ho nec He pacter Besfe OfAMHAKO-
B8O. M 4aCTO COCHBLI-OAHOTOAKM TaK
e oTnMualoTca ApPYr OT  ApYra,
Kak nioaM: OfAHOMY — TpMALATh, a
OH HEBLICOK, a ApPYrod B CeMHa-
Auate NOA ABa MeTpa BbIMaxan.

Nonpo6yem Tenepe  paspenuTb
necHoM MacCHB Ha oTvgenbHble
Y4acTKu no nopogam AepeBnes.

Bpsag nM Mbl No KPOHam fgepeBbeB
uro-nu6o pazbepem.

A Ha NOMHOLBETHOM CHMMKeE
cneuManucT nerko onpepenMy, u4ro
nonoca, KOTOPYID MOXHO 6Gwino Ha
yepHo-6enom MNpHHATE 3a popory,
Ha camOM fene 3apoclias TPaBOM
npoceka. A uyto pacrer Ha Bblpy6-
kax! Mo uyepHo-6eNnoMy CHMMKY Mmbl
3TOFO He y3Haem. A ULBETHOM oTBE-
yaer: MMCTBEHHbie pAepeBbsi. OHn
MENTo-KOpHUHEBLIE. A spKO-3efne-
Hble NfTHa — XBOMHbIE NOpPOALL
Ha CHMMKax nerko oOTAMuUMTL CBe-
YO NALWHIO OT CTEPHM: MaWIHA —
cgerno-ronybas, a crepHs — KO-
puunesas. Mo usetam MOXKHO OT-
NMUKMTL M 3A0poEbiM nec or 6one-
Horo. lMopakeHHble LWENKONPAAOM
Aepesbst —_— CHHe-3eneHbie,
a 3Q0pOBbLIE — CBETNIO-KOPMUHE-
Bble.

JNloxHouBerHoMH a’podoTocLeMke
ocobeHHo  6narogapHbl  reonorM.
OHa NOMOraer McCKatb none3Huie
Mckonaembie. JlaBHO 3ameueHo, 4To
Ha onpeaeneHHuX 3emHbiX MNopo-
A3ax pactyt onpepeneHHoie pacre-
Hug. Jlake METOo[ MOMCKOB MCKO-

naemblX, OCHOEBaHHbIK Ha 3TOM,
co3naH yUEHbIMM. HaseiBaercs
oH — «reoboraHMueckas MWHgMKa-

uman. A cmeicn ero npocrtr. Bce mbi
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3HaeMm, YTo Wasens, HampKMmep, AMio-
6MT Tak Ha3biBaEMbIE KHCAble MOUBEHL.
3HauMT, OH MoKasarenb KMCAOTHOCTH
nous. Okasanoce, YTO0 OofAHA M3 no-
PoA onbxu moGMT cenMrbes Ha
kumbGepnuTax. M Ha CHMMKax, rpe
onbxa Boifiensierc] M3 APYrux no-
POAR, YE€TKO BHAHLI TOPNOBMHLI 3THX
anmasoHocHblx T1pybox. Ho Bepp
€CcTb pacTeHMs, KoTopbie «nobGa™
WenesHyo Ppyay, HedTb M Apyrue
McKomaeMble. 3HauMT, YBMAS MX Ha
cHHMKe (BepHee, xapaKTepHbIH ANA
HMX UBET), MOXXHO NPEANONOMKMHTE,
Yro 3Aech cneayer NoKONarbes,
NOMCKaTh MNOAR 3€MNEeH UTO-TO UEH-
HoO€...

JoxHouBserHyio ororpaguio
MOMHO CPSBHHTI: co crneKTpanb-
Hbim aHanusoMm. Kak ram onpepe-
NEHHBbIM 3NEMEHT flaeT B CneKTpe
CBOIO NMHMIO, TAK M 3AECh KaXALIH
oTreHok usera ob6o3Hauaer uyro-1o
cBoe, onpeAencHHoe. M Kak cnexT-
panbHbIH aHanM3  cran  MOWHLIM
HAy4HbIM METOMIOM, TaK M JOXKHO-
userHan pororpacma ywe oGpena

npasa ueHHeMwero cpeacTsa
MCCNeAOBBHMS,
BuiTb  MOXeT, y Bac BO3HMKAM

COMHEHMA Takoro popa: 3auem ne-
Tatb no noAHe6ecblo M CHHMaTL Ha
cneyManesHylo MH(pakpacHyio
nneHky orryaa neca pa Gonora,
KOrfjla MOXHO BCE 2310 cpenarb
npotje — nocnarb sxcnegMumiol Ye-
noBeKk nerxko onpepenwur, rae Ry6,
a rpe Gepesa, rae Bomoro, a rge
CylWb, HaMAET mMoOne3Hbie MHCKonae-
Mble M noA3eMHbie pofAbl. Tak M
Aenanoch paHswe. Ho cpasuure
CKOpOCTb neillexofa, MAyuiero M3
Mocken Ha JlanbHmi  Bocrok, M
naiinepa MN-62. Bor rak e M
SKCNeAMUMM, BbILIATMBAIOWHE NO
6e3nopoXbIO  TaMrM COTHM KMnoO-
MeTpoB, HecpaBHMMbI C caMmone-
TOM, o6opypnoBaHHLIM OGBLEKTHEOM.
3710 HeMano — nepeHecTM OCHOB-
Hylo pabory reorpagos, G6uono-
roB, reonoros, NecoBoAoB M3 TPyA-
HbiX NoONeBLIX YCNOBMM B YCNOBMA
naGoparopuii, rge ocraercs nMb
pacuippoBaTe  CHMMKM,  YCTaHO-
BUTL MCTMHY C MOMOIULIO IOHOro
ysera.
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Bo Bpemena mmneparpunt Enn-
34BETHl AJISA YTEXH IAPCKOTO JBO-
pa BOBBOAWIM Tejsle JIeASHEIE
Asoputl. K xosopy-apxuTeKTOpy,
MOpPO3Y-XYyJOKHHKY INpHOeraere H
BEl Cerofiusi, KOrfa coopysKaeTe
3MMOH HA CBOMX JBOpax JeTCKUe
HMrpoBhie ILIOM{ANKH.

Ho »T0, moxkanyii, Tonsko 3aba-
Ba. A BOT WH)KeHEpPH BCe AKTHB-
Hee HCMOJB3YIOT  HERIOKHUHHBIE
CKDHITHIE BO3MOYKHOCTH MOpO3a.
He Tak gmaBHO B medaTH coolmiu-
JIM, 9YTO C IOMOMILI0 HU3KOM TeMm-
nepaTypsl BpAYH CETOfHSA YZHANS-
0T IIAHAE. YiKe He HY¥KeH cTpam-
HBIlT CKaNpNeNb, W Omepanus Ipo-
XonguUT 06e3060JI€BHEHHO H COBCEM
GeckpoBHO. XONOK  HCHONb3YIOT
TpM  CTPOMTENBLCTBE Jopor B
raiire, IpH  TPOXOAKe maxT
MeTpo.

BoT u eme OgHO OYE€HL OpHIH-
HAJIbHOEe IIPMMEHeHUe XOJoAAa.

HecKosbKO JieT HAa38f K Y4YeHhIM
JIeHHHTPaACKOT0 TEeXHOJIOTMYECKO-
rO HMHCTUTYTA XOJOAHMJBHOI Tpo-
MBIIUIEHHOCTH OOpATWINCH CIeIH-
AJMCTHI OFHOTO W3 JIGHAHIDAXCKHX
npepnpusaTuii. Ha 3aBoge cymiecT-
BOBAJIA TPYAHOCTL ¢ 0OGpaboTkoii
KepaMuyeckux peraneif. Co6GcrBen-
HO, He ¢ camoii o6paGorkoii, a ¢
KperuieHueM zeraseil gia o6pabor-
ku. Heranm sty GBINM HACTOJIBKO
MHUHHATIOPHBI M XPYIKH, 4TO Me-
XaHUYECKHH CIoco6 KpeIvleHMs He
roguics. IIpy momomu kamwudonu
HX HAKJIEMBAJE CPA3y MO HECKOJb-
Ky COT HA NJNACTHUHY ¥ 3aTeM ILIH-
doraym. Ilocie o6paboTku meTamm
HAafo OBIIO THIATENHHO OTMEIBATH
pacreopom anerona. Ilpomece 3TOT
Jopor ®m TpyXoeMok. Kpome To-
ro, KaHM®OJNLHAA NOHEJIL, OCAMKIA-
sich Ha TPYIDUXCA IOBEPXHOCTAX
cTaHka, cmoco6GeTBoBana GuicTpo-
My u3Hocy o6Gopygposamus. Cio-
BOM, MeTOx HaKJeMKH geraielt



nepes, miaHGpoOBaHMEM HE YycTpa-
HMBAaJl NPOU3BOJCTBEHHHKOB.

B wuHcTHTYyTE 3a pelieHHe IIpo-
OmeMEI B3AJNCH CTAPLIHE Ipenopa-
BaTtenp KadeApel TEXHONOIUM Me-
TaJNJIOB " MeTaJUIOBeeHU
M. E. TomunoB. OH peirdsn ucmpo-
6OBaTh ANA KPENJIEeHHSA... XOJIOHN —
npumMopakHBaHue aertaneit. C aroit
Lenpl0 y4YeHbll CKOHCTPYHpOBaJ
crenguanbHblii  CTOJL

B MeTannnyeckoit nnmTe mome-
UfaJica 3MEEBHK, Yepe3 KOTOpLIA
rnojaBajica cnupr. B kavecrse xna-
JAoareHTa MCHOJNbL3OBAJICA  CYXOii

nen. OH 3aMOpaKHBAJ CHHPT B
3MeeBHKe, & TOT, B CBOIO Ouepens,
coofman XoJiof, MeTaNIMJYecKoi
ILINTe...

M. E. ToMHNOB ¢ TNOMOIIBX)
OOBLIKHOBEHHOM BOALI NPHMOPO3MI
HECKONBKO KEPAMHYECKHX AeTayei
K mmTe M obpaGoran ux. Pesyis-
TaTH OKasaiuchk Onecramumu. Xo-
oK JEepKAan AeTAanM TAK IPOYHO,
9410 mnp¥ MAHGOBKE COBEPIIEHHO
HEe IPMXOAMIOCH OECIOKOMTHCH O
HAREXHOCTH 3aKpenJjeHus.

A Bckope mo yeprexam Tomu-
NIOBA Ha 3ABOJE H3rOTOBMUJIM CHE-
qayna OJHY IPOMBLIINJIEHHYIO yCTa-
HOBKY, & 38T€M M LEeNy IJIHHUK.

BOT TOrZa-T0 B HHCTUTYT H CTa-
J¥ nHcaTh oToBcooxy. Ommu xote-
JM TNPMMEHHTHE XOJIOF AJNS PE3KH
MUHHUATIOPHBIX AeTrajseii, Apyrue —
Aaa mudoBaHMA JeTalsieil U3 KBap-
I8, KpeMHHS H APYFHX <«Kanpms-
HBEIX» Marepuayos. PagHosiieKTpoH-
IUAKE ¥ TNpUGOPOCTPOUTENH 3a-
HHTEPECOBANMCH  STUM  METOAOM
KpenyJeHusi TOTOMY, YTO HM IpH-
XOZHNOCHE MMETH JAEeN0 ¢ Menbyaii-
IIMMHY  JEeTANAMH M IOBeJIMPHO
ux o6paboTKoii.

A saTeM B HHCTHTYT CTalM MO-
CTYNaTs M COBCEM HE IOBEJIMpHEIE
3akasrl. OpuaxAm HA Kadeapy
TEXHOJIOTHH METAJJIOB M MEeTaJLJo-
BeJIcHHs, BO3IJIABJIAEMYIO Impodec-
copom M. M. 3amarueeiM, of6pa-
THINCh CHEeNUANHCTH JIleHUHIpax-
CKOI'0 3aBOJZ& TYPOHHHEIX JIONATOK.
IIpr o6paGoTke TYpOHHHEIX JOmA-
TOK, MMEIONIMX CJIOMKHYIO, KPHBO-
nHuHelHyI0 (GOpMYy, OYeHbh TPYRHO

RoOUTLCA HeoGXOmMUMONM reoMerpu-
4eckoit TOYHocTH. B uyacTHOCTH,
HE VJOBJIETBOPANH MEXaHHUYECKHe
nanblbl-flep:KaTeld -— OHH He
NpefoXPaHANN JeTanb 0T Aedop-
Maluu,

COBMECTHBIMH YCHIMAMH yde-
HBIX HHCTHTYTa& ¥ IIPOH3BOJACTBECH-
HUKOB Oblla  CKOHCTPYHMPOBaHAa
OpMI'HHANbHAA YCTAHOBKa, KOTO-
pasi HO3BOJAJNA 38MEHHTh MEX&HH-
yecKHe ONOpHl JefaHbIMH. Ilpu
S5TOM MOBHIIIAJACH TOYHOCTb OOpa-
GOTKH Jeraneii.

Ecnu roBopuTh 0 NpaKTHYECKOM
NPHUIOKEHHH MEeTOf8 NPHMOPaKU-
BaHMSA jperaneif, To pabora pANA
rOpHKOBCKUX ABTO38BOALEB SBU-
nach HauboNee 3HAYHMOIL.

OCHOBHYIO <HAYHHKY» KOPOOOK
CKOpOCTeif COCTABISIOT, KAK H3-
BECTHO, 3y04aThie Koleca M Ba-
mukH, Takoe KpynHoe mnpeanpus-
THe, HANPHUMED, KAKHMM SBJISAETCS
TopekoBckMil aBTO3aBOA, Tpebyer
BTHX KOJieC M BAJNWKOB BEJIHKOE
MHOM»eECTBO. HO H3roroBmeHue u
o6pabGoTka 3y6uarbix KoOJec —
BechMa KanpusHoe geno. Ecam,
npuMepy, TBEPAOCHIaBHBIE IIIac-
THHKH, KOTOPBIMH OCHATIEHE
3y0bpa ¢pessl, Oymyr o6paGoTaHBI
INoX0, TO JHedeKThI MNOJHOCTHIO
cKkonmupyer @ caMo Koxneco. EpBa
¥ He caMoii cJOoKHON mpobaeMoit
Ha 3aBOJle OKasajoCh JOCTHIKEHHe
TOYHOCTH 0GpAGOTKHM TBEPROCHIAB-
HBIX nnactHH. IlpumyeM KoOpeHhH
37a 3aKNI0YaNcsa KaK pas B CIOoCco-
6e 3akpemsieHnMs peTaneil mpu o6-
paborke.

CneuuasbHAsL YCTAHOBKa, pas-
paboranHaa Ha Kadefpe HHCTHTY-
Ta (B 5TOM Jeye Yy4YacTBOBalIM M
CTYZEHTBI) ¢ NPUMEHEHWEM MEeTOo-
L2 TNPUMODaKHBAHMS, IO3BONAET
#noBHBaTBCS NpM  IIAHQPOBaHUH
NIACTHH KaK pas3 TexX IapaMer-
POB, KOTOPHIE TPeOyeT TEXHOJOTHA.

BHezpenHe HOBOro MeTORa —
BECOMOE [OKA3ATENLCTBO B INOJB3Y
cOApysKecTBa JIEHHHIPAACKHX y4e-
HBIX C  I[POHM3BOLCTBEHHHKAMMU
pa3nHYHLIX NPEeANpUATHH CTpaHbL

M. JAHHA0BA
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PYAHbIE U HEPYOHbBIE

NpombiinenHblit noteHuMan mo6ok cTpaHbl B 3HaUMTEnbHOM Mepe on-

peAensieTcs  ChiPbEBbIMM  pecypcaMy — MONE3HBIMH  HCKOMACMbIMK
B nepeylo ouepenb. IupexktuBamu XXIV cvesga KNCC npegycmorpeH 3Ha-
uyutenbHbld, B 1,7 paza, PpocT NPOM3BOACTBA XMMMUECKONK NPOAYKUMM;
B 1,4 pasa Bo3pacrer NPOM3BOACTBO CTPOKWTeNnbHbIX Marepuanos. Bce 3ro
O3HAuaeT, UTO ellje MHTEHCHBHEe AOMKHL Gyayr pabGorares ropwHo-o6ora-
TMTEenbHbLIE KOMOMHATB, WAXThl ¥ KapLepbl; HTO reosoramM NPEACTOMT OT-
KphiTb, pa3Befarb M NOATrOTOBMTL K 3KCANyarauuM HOBbie MecTopoXpe-
HHS MONE3HBIX MCKONAEMBbIX. OCLIMMK YCHITMAMM XMMMKOB M IKOHOMMCTOB
pomkHbl GLiThb pa3zpabortaHbl TEXHONOTHHECKHE CXEMbl, KOTOPLie TNO3BOASNT
BOBNEYL B NPOM3IBOACTEO HE WCNONb3OBABIKECH NpPeXAe BHAbLI PYAHLIX
M HEPYAHLIX HCKOMACGMbIX.

O HEeKOTOpLIX M3 3THX Nopof, WX mpouwnoM » OGyayulem pacckasan
B Gecefle ¢ HallMM KOPPECTOHACHTOM BMAMDIH COBETCKWH TFEOXMMMK M
reonor akafeMwk Anexkcaupp Jleounpoewu STHLLUMH.

Mpobnema wucnonbzoBanus Hoebix au. [lopobHas  cuTyaums  Cnou-

BMAOB PYAHOrO M HEPYAHOro Chi-
pbs — OAHAa M3 HACYLLHBIX MPO-
6nem cospemenHocTH. Ecnu paHb-
uie uenosexk Gpan uz 3emMnM nMubL
HemHorue suanl HanbBonee 6Borarbix
PYA, To Tenepb 3toro Mmano. B npo-
UIOM EEKe, K NPMMEpY, CUMTanm,
uro cToMT nepepabatbiearh NuilbL
Te MepHble pYAbl, B KOTOpbIX CO-
nepwmurca or 6 no 9% mean. Ceir-
uac e pypa c¢ 5% meam cumraer-
ca mucknoumtensHo Boraroi, Bonb-
WMHCTBO  MCTIONBL3yeMbIX pYys C€O-
pepwmr 2—3% menm, a Bo MHOrmMX
cTpaHax nepepabarbiBalor B Merann
.pyasi, B koropuix scero 0,5% me-
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nace M € ONIOBOM, M, KaK HM CTPaH-
HO, C ANIOMHHHEM.

Buino BpemMs — BCEro-to CTo ner
Ha3an, — Korpa anmMMHMEEBas no-
cyAa nosiBnsnace JnWWb Ha KoOpo-
NeBcKMx cTonax. Jrto Bpema AaBHO
npouwno; ANIOMKMHKIK, Kak M rnono-
MEeHO OAHOMYy M3 CaMbix pacnpo-
CTPAHEHHbIX B 3eMHOM Kope 3ne-
MEHTOB, BOLUEJN B UYUCIIO METaNnos,
MCNONb3YEeMbiX Hanbonee WHMPOKO.
AnOMMHKEBBLIE cnnasel — Mare-
pHuanbHaa OCHOBa aBMALMOHHOH Tex-
HUKM; BCE UWHPE MCroMNb3YIOT MX
Apyrue oTpacniu npOMbILNEHHOCTH
M CTPOMTENLCTBO. ﬂponaaoncmo



3TOro NErkoro M NPoOYHOro Meran-
na pacrer u3 roga B rop, Ho..

Bul, BeposrtHo, 3Haere, chbiwanu
Ha YpOKax XMMMM, uTO FfpaKTMye-
CKM BECb HBIHELIHMH aNIOMMHMH M3-
enekaercs uz 6okcHToB. 31O OUEHB
xopouwee, 6oraroe cuipbe; cyule-
cTEYIOWME MeToan  nepepaboTku
NO3EONAOT MIBNEKaTe M3 HEro ¢a-
KTMUECKM BECb aniOMMHMKM M paenartb
370 C ENOCNHE NMPUEMNEMBIMM 3aTpa-
tamu. Ho npoussopacTeo aniomuums
Bce Bpems yeenwumeaercs. Ecre-
CYEEHHO, MCTOLLAIOTCS 3anackr GOK-
cuvos, ocobenwvo s Espone m Ce-
pepHoi AmepmKe. M He 3a ropamm
To Bpems, korpga 6onbwMHCTBRY
NPOMBILINEHHO Pa3BMTLIX CTPaH ne-
pecraHer xearate Boxcuros. A 3to
3HauUMT, UTO YMe ceiuac, He npe-
Kpaulas TOMCKOE HOBbIX MECTOPOM-
Aenuit GOKCMTOB, HYywHO paspaba-
TbIBATh 3KOHOMMUECKM OlNpaBLaH-
Hole criocoBbl monyuenus  anioMu-
HUS M3 [APYrMX BMAOB Cbipbs —
npemae BCEro anyHMTa M Hegenm-
HOBbIX CMEHMTOR.

OueHb BaXKHO BOBREYL B NPOM3-
BOACTEO M HOBble BMAbI HEPYAHBIX
nonesxetx McKonaemoix. He cnyuai-
HO Ha npesuanyme Axkanemum Hayk
CCCP HepaeHo ofcympanacs npo-
6nema HOBBIX BMAOB HEpPYRHOro
' coipbsi. bonbwoi oHrysmacr atoro
AENa [OKTOp reonoro-MMHepanork-
ueckux Hayk B. I.[erpoe ropsuo u
06CTOSATENLHO TOBOPMA O  HOBBIX
NEePCreKTMBHLIX BMAAX HEPYRHOro
chipbs. Bnpouem, «HOBbIMMR  MX
MOMHO  Ha3Barb NMWBL BECbMa
YCNoBHo. DTM MMHepanbl M3BECTHbLI
AABHO, M3YUEHbl MX COCTaE M (PHU3M-
KO-XMMMUECKHE CBOMCTEA,  BbISIB-
NeHbl  MECTOPOMAEHMS. Opxako
3Th eewectea fnoka nubo Boobue
He wucnonebsywTcs, nubo Mcnonb-
3YIOTCS  MEHbLUE, UEeM MOXKHO M
HYHO.

BosbmeMm, K npumepy, Bcem us-
BectHoit  acbecr. [lokasbieare no-
NEe3HOCTb 3TOrO BEUJecTea M3NMw-
He — TpPEeKPacHLIM Tennonsons-
TOpP, — TEXHMKa WMCrONbL3YeT ero
OuyeHb WHPOKO M Ha 3emne, u B
kocMmoce. (3HaKOM 3TOT Marepman M
BaM, IOHbIE TexHMKK.) Bonokumcrbix

muHepanos, cobcreenHo acbecroe,
M3BECTHO Heckonbko. M ecnm ac-
6ecta c ANMHHLIMM BONOKHaMM MO~
POW paXke He XBATaer, TO KOPOTKO-
BONOKHMCTEIE  acBecthl, HanpoTMe,
MCNONb3YIOTCS MEHbLIe, 4YeMm che-
Ayer. Y Hawel cTpaHbl €CTb peanb-
Hbie  BO3MOMHOCTM  pacLMpPEHUs
Npou3e0ACTEA OrHeynopHeix acbec-
TOBBIX M3penmin. [Ins 3T0ro Hy»HO
nuuib  opranwsoears Gonee wwmpo-
Kkyto aobuiuy M nepepaborky Ko-
POTKOBONOKHUCTOTO poRycHr-ac-
6ecra. [eonoru Hawnu 6Gonbuive
3aneMmu 3Toro MuHepana. Marepua-
nel Ha ero ocHose 6yAyT OTAMUHBI-
MM TEnNIOMIONSATOPaMM ANns  pas-
NIMYHBIX BMOOB TEXHMKM.

Mockonbky Mmbl 3arosopunmM o Te-
NNOM30NsLUMK, TNpMBEAY elle OfAMH
npumep. Ha 3tor pas peus noiger
O BMOJIHE YMEPEHHBIX Temrnepary-
pax — © KOM@OPTHOM, KAK FOBO-
pPAT u3MONOrM, KOMQOPTHOM ans
yenoeseka temneparype e 18—24°
Knumarmueckme  YCROBMR  HaleH
nnaHeTel — TnpakTMuecku nwboro
ee paHoHa — KOMMOPTHBIMKU TeEM-
neparypamu Hac He Banyior. A ec-
nu u 6anyior, o He uacro. Orcropa
HEOBXOAMMOCTL  MCHONL3OBATL Te-
NNOUIONALMOHHBIE MaTepHanbr (MM
TENNOUIONSALMOHHBIE CBOMCTBA Ma-
TEPMAnNoRB) B MHITMLLHOM CTPOMTENL-
cree. OpMH M3 nyuwmx c 3TOM
TOUKM 3PEHMS MATEPHANOE Mbl MNO-
Ka HE MCMONb3yeMm.

BaM, KOHEUHO, M3BECTHO, UWTO 3Ha~
YMTENbHAs YacTb 3E€MHOM KOPbI CNO-
KEHa M3 TaK Ha3blBAGMBIX M3BEp-
eHHbiX nopoa. O6biuHO 3TO nnor-
Hble KpucTannuueckue obpazosanmus;
KPUCTaNnIMUHOCTL Mx CTPOEHMS
B M3NOMax 3acTbieliers Ha rny6m-
He rpaHMra XOpowWo BMAHA AaMe
HEBOOPYMEHHbIM rnasom. Ho s mc-
Topum 3emnu GLiBaNM Takue cnyuaw,
KOFAa pacnnaeneHHas Nasa OXNax-
panack M 3acTbieana oueHb 6wicT-
pO — HanpuMep, KOrAa OHa u3Bep-
ranacb Ha [lHO MoOpeH unu o3ep,
vnu, kak B Mcnanpuu, noa nepsHoM
wmMrt. B Takoi 6micTpO OTREpPAEEBLIEH
nase AaXKe noj 3MEKTPOHHBIM MM~
KPOCKOINOM He YEMAETb KPHCTannoe—
obpasyercs cnnowHoe OAHOPOAHOE
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crexnoobpasHoe seuiecteo. Ero Ha-
3bIBaIOT O06CHAaMaAHOM.

Ocobuiii MHTEpEC ANs CTPOMTENDL-
CTB4 NPeACTaBNsieT OAHA M3 pasHoO-
sMpHOCTeN OBcupaMaHa — TNepAUTHL.
Mpu MepneHHOM HArpeeEaHuMu nep-
AMTEL  BLIAEARIOT 3AKNIOUEHHBIE
8 HHX rasbl; NpM 3>TOM pEe3Ko —
B WeCTb-AieCSTh pPa3 yseNuuMBaercs
o6bem MuHEpana M, ECTECTBEHHO,
BO CTONIbKO e pa3s YMEHbLAETCs
ero yaenohoit Bec. [lonyuaercsa
CTPOMTENLHBIM MarepMasn OYeHb Tex-
HOMOIMUHBLIM M NIErKMH — Jerye BO-
Abl, C NPEKPaCHLIMM TENNOM3ONALM-
OHHLIMM CBOMCTBAMM M B TO e
BpEeMs ZIOCTAaTOUYHO NPOUHbIM, BeAb
CTEHKM BO3AYLHbIX Ny3blpbKOB CNO-
EHbl U3 MPOUHOrO BYNKAHUUECKOrO
BELLecTRa.

HepoctarouHo wMpoko Hcronb3y-
€M Mbl NOKA M HEKOTOpbIE MMHE-
panbubie conu. B HaweM crpane
KONOCCANbHble  3aNe)M MarHesu-
Ta -— YrnekKucnoro MarHms, — wuc-
NONL3YIOT €ro B OCHOBHOM KaK Or-
HEYNop — pAna (YTepoBKM Mapre~
HOBCKMX neuer. Marsmi Ke, oueHb
HY)KHBIM NPEeMpe BCEero aBMaLMK,
nonyyaroT M3 APYrMx BMAOE Cbipb$,
HAaCTO MEHEE AROCTYNHBIX, YeM Mar-
nwesur. FMpaega, ywe cospaHbl NpuH~
LMNMANBHBIE CXEMbI MONYHEHMA Mar-
HUA M3 MArHesMTa, M TENnepb HYXHa
coBmecTHas pabora  vexHonoros,
XMMMKOBR M 3KOHOMMCTOB, 4TOBLI HA
OCHOBE 3THX CXEM [OSIBUAMCE HOBLIE
MarHmesbie NpPOM3BOACTEA.

XuMMuecKMii  aHanor MarHms —
6apuii B UMCTOM BMAE NOKA He TaK
octpo Heobxopum. [pewxpe ecero
NOTOMY, UTO OH 3AMETHO Tskenee
marHmua. Ho  sanacei 6apura —
cepHokncnoro 6apus — EBenMkM, M
MX mucnons3oeanue cynut Gonbwyio
BbIFORY, OCOBEHHO npH NPOXOAKe
rnyGokux HedTsHBIX M rasoBbiX
CKBaYKMH.

Mo mepe voro, kak 6yp yxoaur
Bce rny6ke B nNacT, paeneHwe pa-
crer. MpupopHbie rasei M nonyTHbie
rassi HegtH noa 6Gonbwum pasne-
HMEM CTPEMSATCH BhLIpBaTLCS Hapy-
Wy. CKOpOCTM TakKOBbl, WTO OT Tpe-
HWA © METann ras MoXeT 3aroperb-
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cs. 3apaua 6ypunbuimkoes — «3apa-
BWTb» 3TOT rasoBbi MNOTOK, 4TO6BI
AO NOPbI A0 BPEMEHH HE BbINYCTHTL
ero m3 Heap. Jns 3T0r0 B CKBaMKMU-
Hbl 3aKaumpaloT BypoBbie MMAKOCTH.
Baeecn 6apura B BOAE (OH B HeM
NpaKTH4YecKM He pacTeopsercs) —
maeanoHas 6ypopas IMHEKOCTb: XM-
MHUECKM MHEPTHAasi — He Bbli3blBaeT
KOPPO3MM Meranna — M pocrarou-
HO Tsikenas. Y6ewpeH, uro ceepx-
rny6okomy 6ypenmio 6yayuiero 6es
OCBOEHMS HOBLIX MECTOPOIKAEHMH
6apura He OBOMTMCB...

Eule oauH Ba)cHbIM BONPOC — BO-
BNEUYEHWE B MPOM3BOACTRO He MC-
nonb3yemniX AOC cux nop ¢ocdop-
CopepXallMX M KanuitHbIX MMHepa-
NOB, HaMAEHHbLIX B BOCTOUHLIX pako-
Hax Hawei# cTpanul.

UYro 3Hauar ana 3emnepnenms Mu-
HepanbHeie YRo6peHus, kak GbicTpo
PAa3BMBAETCS Y HAaC MX NpPOM3BOA-
creo — obuienzeecTHo. Tem He me-
Hee BocrouHee Ypana ypo6penms
BHOCATCS  NOUTH  MCKIIOMMTENBHO
NOA TEXHWMUECKWE KYNbTypblh. 3epHo-
BbIM JKe npuxopamurca noka obxo-
amTbes noutn 6es yao6penwit. Mpu-
4UMHBI B TOM, uTO yao6penus B npo-
yecce pAaAnbHEN TPAHCNIOPTHMPOBKM
BOPOXKalT MHOrokparHo. Bor n
npyKkuHeTe, BO uto obolipeTtca nepe~
6pocKa Ha THICAUM KMIIOMETPOB ne-
CATKOE M COTEH THICAY TOHH... Flo-
HacTosuemy ynobpure cubmpckoe
none moxHo 6yper nuweL nocne
TOro, Kak reomors Haiaytr nwa Bo-
croke crpaHbl (B pasHbix panonax!)
Gonblime 3anacel  POCHOPUTOE M
KanmiiHeix coneil. Mnu sxe 8 pesynb-
Tare BOBNEHEHMR B NPOM3BOA-
CTEO  HOBBLIX BMAOB MMHEPanbHOro
ChIpb#l, cOAepXKauLero kanui m goc~
¢op.

OpHuM cnoesom, BONPOC © HO-
BbIX BMAAX MMHEPANbLHOTO Chipbf —
BOMPOC NEPEOCTENEHHO  BAMHBIN.
MHor1e EMABI MONE3HLIX MCKoNae-
MBIX HaM €lle HpEeacToMT Mpespa-
THTL B [AEGACTBUTENLHO NONE3HBLIE,
B pewenuu 3roi Gonewon npobne-
MBI MPEACTOMT NPHHSTE Yuactue
M MHOTMM M3 Bac, Apys3bs, 6yay-
UMM XMMHKEM, FEONoram, MHXKEeHe-
pam.
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B petctBe mHe Kpenko pocrasa-
Nock OT pogureneid 3a NaryGHyio
CTPacTb k COBMPaHMIO BCAKOro Xna-
ma. Korpa mMHe npuxogunocs, swiBo-

%

4 «IOnnfi Texunk» Ne 10

pauMBaTL KapMaHsl NOg  CTPOTrMM
OKOM n packnagsiBaTh Ha crone
‘HeoOXofumeilue B MM3HM npea-
MeTbl, Mama fpuxoaMna B Yyxac.
Eit 6bo TPYAMO noHsTL, 3auem
4enoBeKy HyXHbl WapuKu OT nog-
LUMMNHMKOB, Taitkn U 6ONTHMKM, rBO3-
Au M nposonoka. Ho camoe Gonb-
woe HefoyMeHHe BhLI3bIBANM OCKON-
Ki pa3’HOUBETHbIX cTeKon.

— UYro aro? — Bonpowana oa.

— CreknywkM, — noscHsn s.

— 3auem omM Tebel

Ha aror Bonpoc orBeruts 6€bino
TPYAHO. XOTs NMUHO ANs MeHs BO-
npocos He 6uino. Crouno nocmo-
TPeTb CKBO3b OCKONOK CTeKna Ha
conHue, Hebo, 3emnio, U MMp cra-
HoBMACA BPYrum, opaMKeBbIM
unu  pososbiml KoHeuwo, s Torga
He 3Ham, YTo BOT 3TOT OCKONOK CH-
fieT TPaBAHUCTO-U3YMPYAHO OT Npu-
MEecH ‘Mesi, a L[pYrod xenTosar,
Kak ApiHa, oT pobaBxm  cenexa,
a PeaKOCTHLIM aNbiM LUBETOM CBe-
TMTCA OGNOMOK CTapMHHOTO enTpa-
@ OTTOro, UTo MacTepa gobasunu
B CTEKNO MUKPOCKOMNMYECKYIO fo3Y
KONNOMQHOro pactsopa 3050Ta.

Aa, cobcrBento, Torga mue 6uino
TPYAHO NPefCcTaButL faxe camoe
npocroe: a uro rakoe <rexkno! Ecmu
6Ll MHe noKasanu ropcrb YMUCTOro
6enoBatoro necka — KpemHezema,
TONMKY TYCKNIOFO nOpOWKa COAbl,
KOM M3BEeCTH U oBbacHMNM, UTO Mmo-
60e cTekno — OT OKOHHOrO A0 Of-
TUYECKMX nMH3 — rnonyvaeTca B
OCHOBHOM BOT M3 TaKMX CaMbIX
o6kikHOBeHHBIX Bewed, s 6bI npo-
cto He nosepun. Besr 3To noxoske
Ha dhokyc: Gepytcs ceinyune He-
Npo3pausble MaTepuansl, M3 HMX
COCTaBAAIOT TOME HENPO3PauHyIo
CMeCb — LUMXTY, HarpesaioT Ao Tex
nop, noka He 3abypnur ordexHas,
6eno-conHeuHas naBa, M BOT M3
KOMKa 3T0/i naBbl Ha KOHYMKe Tpy6-
KM-<CAMOAYBKM» B pyKax y Ma-
cTepa pasfyBaercs YMCTobii M npo-
3pauHbli, KaK KnoueBas B80Ofa, CTeK-
NaHHLIA  ny3sbvipb. Yypeca, pma M
Tonskol

5 pasHO yxe He Howy B Kap-
MaHaX  PasHOUBETHBIX  «CTeKknyLu-
KOB», YKe He YAMBNAeT MeHs Tex-
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HONOrUs CTEKONLHOFO fena, ¥ Bce-
TaKkM HeQaBHO NPMULLUNOCHL MHe Chi3-
HOBa NepexMTL AaBHee CBOE M3YM-~
neHue nepef Kpacoroi M pPapoCcTbio
cTekna.

Bbino 310 B Uexe 3HameHMTOro
Ha BCIO CTPaHy XpyCTanbHOro 3aBo-
Aa B ropofie, KOTOPLIN TaK M Ha3bl-
paerca [yco-XpycraneHeii. Cupenn
MBIl ¢ Mactepom Muxamnom Anek-
caHaposniem KacatoBmim, TOnkosa-
nM O pa3HOM, @ s He Mor oTopBaTh
rnaz or Toro (PaHTacTMYECKOro
AeicTBa, KOTopoe TBOPUNOCh 3AeCh.
B pansHeM KOHUe uexa BLICMNOCH
OrpOMHOE COOPYIKEHHE, OKPYMEH-
HOEe HeBbLICOKMM TomoctoM. 3a ce-
pebpucrois 6poHeit 06nMUOBKK rny-
XO M packatucto peseno. Tam, Bo
upeBe, GywieBan MouwHbl4 cronb cu-
Hero ra3oBOrO  MNamMeHM, nnaes
CTEKNOMAacCy [O SHTAPHOrO CUSHMS.

BeHTunayuoHHble OTBOALI € PacTpy--

6amn, okpymaswne cepebpsHoe Ty-
NOBMULE COOPYIKEHMS, NOXOAMNM Ha
AlO3Bl  MOUiHOW paketsl. U Bce
3T0: PEaKTMBHBIA  ryn  AyThs,
4YyTb 3amMeTHOe nojparuBaHue pac-
KaneHHOro BO3AyXa, CTPyMBLUErOcs
M3 rnaskos — npoemos, GarpoBbie
orcBethl 6ypnsuiero crexna — co-
3paBano  BnevatneHue  PaKeTHOro
crapra.

M ym HMKaK He mMoAXOAMNO K 3T0-
MY COOPYXEHMIO BLICOTOW C Tpex-
3TaXXHBIX [OM, ONYTAHHOMY CROX-
HOl cucreMoii Tpy6bonpoeoaor, Ha-
3BaHMe €ro — «ropLIKOBas Neub»,
MNK, NONPOCTY, KFOPLUEUHMKY,

-
—
it
-

CnoBo npuwInG M3 Tex crapoaas-
HUX BpPeMmeH, KOTrfa B 3aKOM4YeHHOM
capae ANs BapKK CTeKna — «ry-
Teé» — CTaBMNKM B nNeYb CTeKnoBapbt
napy ropLIKOB € WMXTOH, nog6pa-
chisann 6epeaoBbix APOBMLIEK ¥, Ca~
TaHes OT Mapbl M KatopycHOH pabo-
Thi, Kauyanu BPYHHYIO MexH, [AOBO-
AWNKM 3@ HOYL CTEKNO «AO KOHAW-
ynmn, A TYTr — CROMXHeWWMi arpe-
rar, B KOTOPOM rMOUTH HWYEro He
ocranock OT CTaporo, a cnoso Npu-
nenmnock HaKpenko, MMBer.

Xopowo 310 unm naoxo! U no-
4YeMy TaK MMBY4YM APEBHME CNOBAa,
obo3Hauaowme Tpya creknopenal
310 MeHs oOueHb MHTEepecoBano.

MepenmBuatbiit xpycranbHblii 3BOH,
cnoBHo GecnpephiBHO NO3BAKMBAIOT
CTEKNAHHbIE KONoOKOnbybl, croan
B uyexe. CkBo3b MNOCKYK 3aKanb-
HYIO neub «iepy» no TpaHcnopre-
PY MeAneHHO ABMranuchb, NpuHUMas
OKOHYATEeNbHYIO 3aKanky, Ttonbko
yro BuiAyThie napenua. M cpegm ca-
nathMy, Ba3, KY6KOB u3 «nepbi»
TOPIKECTBEHHO BLIE3XKANM TO OCTPO-
Hoceii ByparnHo B anom konnauke,
TO ropAbld amcr, TO TONCTOWEeKMH
NYKaBblIH KOT, TO MNATHMUCTLIW OneHe-
HOK, HacTOPOMMBLUMI YXO...

Heno B TOM, 4YTO yex 3TOT He
npocro uex. dvo wkona. Tonsko
«NepBOKNAaCCHUKM» B 3TOW LUKONe He
WMrpaloT B MIPYLWKKW, @ [EenalT MxX
M3 TOHKOIO  CTeKnsHHOrO ApoTa.
A TaKk BCe Kak B LUKOne: ecrb psi-
AOM Knaccol, €eCcTb Yyuurens, ecrb



OTNMYHMKM, & ectb, yBbl, M OTCTalO-
wme. Hy a camblit rnaeHblit Knacc —
Ha MoMmocre, y rnaska neum.

Bot 6phisHyno ano u pasnmnocs
<naHne — 370 AeBHOoHKa-nogasanb-
wKuya noeko Habpana Ha kKoHey
TpybKM-ccamomyBKM» M3 ropuika
KOM CTEKNSIHHOW Macchl, 3necCh Hy-
eH TOUHLIW rnas M pacuer: He ne-
pebpate nuwky, Aa n Hepobpark
Toe wmenb3s. [lepepana Tpybuy
NapHIO-BbIAYBaNbLMKY, TOT MOHMMK-
pyeT KOMOM, NOCTyKMBaer fo Bep-
CTaKy, CnepMrt, Kak Me[neHHO M
NNaBHO pasayBaercs anblid, NbuLYy-
WMA KapoM ny3bipb, «baHouka» no-
mectHoMmy. Ewe mur, 1 nyswips ony-
cKaeTcs B nNpecc-hopMy, HaXMM
HOFrOM Ha nepans, ABE-TPH CeKYH-
Abl, N TEMHO-TPaHATOBLIM CBETOM
nepenuBaetca Hebonebwas py6ua-
tas Basa. A psaoOM NOBKMMM M
CTPeMMTeﬂbeIMM ABMKEHUAMHU KTO-
TO (POPMHPYET HEXHO-3eneHoe, Kak
nuct 6epesebl, uspenme. LiBernnie
611MKH CKpeuuBarTca B HapKoMm
BO3AYXe, OH Ha MrHoBeHue BCrbi-
XuBaer, Kak papyra, denepBepKom
npaa.qumuoro caniora.

Kpacueo?! KoHeuHo.

Ho... crour nn? Bear BOT Tak e,
TEMH IKe ABMIKEHMSMM, C TOM e
YXBaTKOW M CTO, M ABeCTM Net Hasap
Ha Geperax BCe TOM e TNNaBHOW
T'ycb-pekn, uro reuer 110 MNOCKMM
necucTbiM paBHMHaM Melepsl, pa-
6orany OTub! M Aenbl 3TMX NapHei
M peayuek.

Tak e BbIfyBanNM TNapKylo, Ta-
HeNeHHYIO OT NPMMECH OKMCH
CBMHUA XpycCTansHylO nocyay, Tak
e CKNOHANMCHL Hap WNM@POBaNbHLIM
KPYroM, Hap MefHbIM KONECHMKOM,
O6ChINaHHLIM  HAWAAUHON  NbINLIO,
HAHOCS YeTKYI0 rpaHb, B rnyGuHe
KOTOPOH poAaancs cuHeBaro-hno-
NeToBLIN 6nuk 6naropoaHoro
csera.

Her, peus nper ve 06 ycnoeusx
TPYA3, He O TOM, YTO Ha CMeHy
KaTopre 3aBoaunMKkoB ManbyosbiX
peBONIOUMA NpuHecna paaocTh €BO-
60oabl, YYBCTBO PafoCTM M FOPACCTH
MacTepoBOMy 4YenoBeKy, cpaenana
ero XO3SMHOM MH3HM.
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Peub mger o Tom, 4TO COXpaHun-
CA camM NPHHUMN pemecna, O TOM,
4TO M CEroAHs yMmeney Bcemy peny
BEeHel, €ro PyKM, pacHer, TO4YHOCTb
rnasa, 3Hatue.

He crpaHHO nu, Ha camom xpy-
CTanbHOM 3aBOAE, COBCEM PAAOM
¢ YeTBepThIM UeXxoM-wKonoi pabo-
Taer MoOL4HAs BaHHas neuyb Henpe-
PLIBHOFO LEHCTBMA ANS BapKM Xpy-
crans, 3a paspaborky KOTOpOW
6onbwan rpynna y4yeHblX, MHieHe-
poe, pabouux ypocroeHa [ocynap-
CTBEHHOW NpeMHH, a B HETBEPTOM
Uexe BapAT Xpycran B ropuikax?
Tam aBTomarnka nopaer ©Gecnpe-
pbiBHO WwnxTy u 6ol cTekna B neus,
3neCk B KaAoM K3 Hebonbwimx
KepamMMHYECKMX «rOPLUKOB» =~ THI-
nen BapPAT CTEKNO MHOro cocrasa
M He TOHSATCA 3@ KONMYECTBOM, TaK
CKasarb,  «MOCMeLWalT  MeaneH-
HOP.

N uro ym cosBcem yauBuTEns-
HO — MapHIO MNM AEBYLIKE, KOTO-
pbIX TIPMHMMAIOT nocne CTpoMai-
wero or6opa B 3aBOACKYIO LIKONy
MacrepoB, OTKPOBEHHO 3aBMAYIOT
monoabie nioaK, paboraoume Ha
CaMbIX COBEPLUEHHbIX, YMHBIX Mawim-
HaX, KOTOpbIMM [0 npenena Hacbl-
UeHO MPOM3BOACTBO,

Oruero rak?

Cnpocun 8 o6 3rom Macrepa-
uHcrpykropa Kacaroea. [loayman
Muxann AnekcaHapoBuu, collypun-
C® M cKasan:

— Ja kak ckasarb? Bwixopur,
3HaeM Mbl TyT takoe ocoboe «ne-
TYWUMHO@ CNOBO®, BOT M TAHYTCS K
Ham pebsra...

Hy, npo «nerywmurHoe cnoeo»
5 ywe n o aroro cneixan. Mowno
3TO MoBepbe C TeX CrapoRaBHMX
BpeMeH, KOrAa }un Mex Macrepos
pPeBHMBLI AYX COnepHMYecTBa, Ko-
rpa Kamas cemba XpaHuna B Tan-
He M nepefaeana OT OTua K CbiHY
¢amnnbHbIe CEKPeTbl Macrep<rea,
peuenTtsl Bapku Xxpycrans ocoboro
kauecrsa. Croanu B oropopax 4ep-
Hble, NPOKOMYEHHble CapaifuMKn —
«FyTbin, M FNYXMMW HOMaMM, BTaifHe
OT NIOACKMX rnas, KONAOBaNM Hap
HOBLIMM cMecsiMu Bopopatble cTek-
nosapsl, Bapunu Ha npoby Mansie
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TONMKM CTekna, Adwe TaiHble Tpa-
Bbi 6pocanu B ropuku, rge nyabi~
pHMNOCh TeKydee CTeKNO.

N korpa mopn, msymnsasace, pas-
FNsaviBanM u3nenue HOBOTO, He-
BMAAHHOTO paMee OTTeHKa, HOBOM
KPenocTM M KPacoThl, HMKTO NO
TeMHoTe He AyMan © TanaHTe, ©
AONFMX MyKax MacTepa, a npocCro
wenranmMcb: Mon, 3Haer cTeKnoeap-
KOnayH Kakoe-To TaitHoe «neTylim~
HOe CnoBO®, BOT OT 3TOFC €My M
yAaaua.

C paHHMX neT npuydyanM CbiHO-
Bel, NPUCTaBNANM K «ryre» cTekno-
Bapbl M CTEKNOAYBbL. Yuunu CTporo,

npomaileKk He cnyckanu. A ecnu
ownbancs ManbuMlIKa, rpemenc
Hap HMM nlackoBoe M  CTporoe:

«HaumHaii cniznosal Hawy damunmio
cpamuth He pao3eoniol»

Tak o06yumn 3HAMeHMTOro CTeK-
noanyea Bukropa Anexcanapoeuda
CuicoeBa ero ore, a ym cam Buk-
TOp AneKcaHapOBMY, Yye B npe-
KNoHHble neTta, BMecTe C APYrMMM
yMensyaMu nepenasan <Boe Ma-
crepctBo Kacatoey, ¢ kotopmim ch-
wy s, a y Kacaroe, BOT OH, Kaw-
Ablit AeHb B WKONe MacTepoB yumT
3aBOACKYIO MONOAEKL, BOPUMT Ha
TO, HUTO XOTA M CTapaloTcs napHH,
a noobsaBenncs n3 GanoectBa HoO-
BOMOAMLIMM ANMHHLIMM  NpHYecka-
MM, PefeHbKMMM YCHMILKaMM, OTHero
65113 neun Her-HeT fa M 3anaxHer
naneHsiM: TO OAHOro  NPULLYUMT
KaApoM, TO Apyroi crout, obecky-
paxeHHblli, epowa nognanexHuIM
yy6, a Kpyrom Xoxouyr Hap He-
yAauHnMkoM. Kak-Hukak, a B neum
Temnepatypa 3a 1400 rpapycos,
C OrHeM TaKoM MOWM He nowy-
TMWS.

Ho eBce 3aro menoun, a rnaeHoe
TO, 4TO B Knaccax, rge npenogaer-
CA 3CTeTHKA, 3IKOHOMMKA, pMCOBa-
HHe, TeXMOnorms crekna, M BOT
3fileck, Yy neun, pomaaercs cosep-
IleHHO HOBOE fOoKOoneHne MacTepoB
crekna, GepexHo nepeHumarollee
OT OTUOB M AEAOB MX CeKpeThl,
yxsatky, ymenue. He npocro crats
«KPYFNbIM» MacTepoM, KaK FOBOPSAT
B 3aBoae. «Kpyrnbili macrep» — ye-
noBeK, KOTOpPbIM ymeeT genaTh €O
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CTeKnom BCe, uTO .nenanu gensl,
A2 elle M NPMBHOCHT YTO-TO CBOE,
HOBOe, HeroBTOpPHMOe.

Kak~-To He Tak paBHO, KOrpa cam
Kacatoe euie yumuncs peny, a He
npenopnasan, npucnann ¢uHckue
creknogensl M3 ropoga Punxmumsakn
nopapok rycbxpycranbijmkam —
BbIPE3aHHYIO M3 [epeBa BbIrHyBiLY-
I0Cs nepes NpLKKOM  Gonbwyio
ocTpoyxyto pbick. [Moaymann Ha 3a-
Bofe, Yem 6bl OTBEeTMTL (PHMHHAM Ha
TakOi cyBeHnp. WU npupymanu..
Cran k neun Kacatoe co TvoBapu-
WM fAa M BLIAYN TOYHO TaKylo e
pbiCb, COTBOpPMN M3 SACHOrO cTekna.
Ywen B MDuHnsaHaMio nioaapouek
C HAMEKOM: Mbl, MellepcKue, XOTb
M NO pepeBy Towe Cneubl, Ad Ha-
ule rnasHoe feno CTeKno, a yx M3
Hero Bce MoOxeml

Bor u ckauyr no Bcemy mupy
poxpenHvie B [ycb-XpycranbHom
O30pHLIe CKYNILNTYPHbIE KOHM, CBep-
KaloT rpHBKamm 30nororo, pybuHo-
BOro crekna.

B ThicAuax XxpycranbMbIX NIOCTP,
B TeaTtpax M KOHUEepTHbLIX 3anax ro-
pnt fACHOe MeusepcKoe ConHuye,
Apoburca cHHBL O3ep M pekK, pacchi-
naeTcs XONOAHLIMM  3eneHOBaTbiMM
HCKPAaMKM MOPO3Has PpPYycCkas 3uma.

Mornsasieaer #a Hsio-Mopk cpa-
GoraHuuii Cranucnaeom Opnoebim
n OTHPBBI‘IGHHBIE Ha BbLICTABKY, Kak
3MaK ropopna, rne poaMNncs 3Im-
6nemhblii, B Merp BLICOTON xpy-
CTanbHbIi Tych, Becenas nTuUuUa.

PaAye'r rnas Hawmx cnaBHbIX KOC-
MOHABTOB B3MeTHYBLUAACA CTpemMu-
TenbHbIMM OCTPbLIMKM FPAHAMM, = CO-
3faHHas B NOAApPOK creuMansHo
AN HMX pnekoparmBHas Ba3a 3Be3f-~
HOM Kpacotsl «Kocmocn, ’

U npocto cTout Ha Bawem cTo-
ne, Noa4YepKMBas MMBYIO npenecTs
6ykera cupeHn, rnwibucras, xonop-
HoBaTas, Kak nep, Macca cocyfa
ANs LBETOB.

OpHako Mano elye KTo 3Haer,
CKONbLKO MCKyCCTBa M TpPyna Bnome-
HO pake B camoe NpocToe, Npu~-
Bbl4YHOE M3aenne. I'Ionylma n3 pykK
CTeKnofyea rnagKyio XpPycranbHyio
nocyny, CKNOHSETCS Haa Helo pas-
MeTHMLLA, HAHOCMT KMCTOuKOM Oy-



AYWHH PUCYHOK rpaHe#. Anmasum-
Ua NpMHUMaeT «KpYnHWHy» B pabo-
TY, 3apyMsbiBaercs. [leno B TOM, uto
HMKOrAa OAHO M3fienMe He NOBTO-
pseT abconloTHO TOYHO ApYroe.
Dawe cBapeHHble M3 OAMOM M TOM
Me Macchl M3fenus OTNMHAalOTCA
npo3pavyHocTLIO M Kpenocrtoio. Ka-
KHM-TO YAMBMTENbLHBIM YyTheM pe-
BYLWKM-QNIMa3uMibl M3 LUKOJNbLI Ma-
CTepoB OnpenensloT TO  camoe
AParoyeHHoe «UYTb-HYTb», YTO npe-
Bpawaer Ob6LIKHOBeHHO@ M3aenue
B npoussepeHMe McKyccTBa. YyTb-
uyTh pesye MpMIKAT COCyA K LinM-
poBanNbHOMY KpYry, UyTb-uyTs 6Gons-
e MNM MeHblle HAKNOH TpaHm,
uyTb-uyTh rnybe «3Be3pouKan, B
KOTOPOM CXOopaTcs, OnyrbiBas TOH-
KOWM CeTKOW XpycTans, Hace4ku —
M B NPO3Pa4yHOCTH CTeKNa OXKMBaeT
M apoburcs, KAK B papyre, Onpoku-
HyBWeMCA nocne AOKAA Hap Me-
LWEePCKMMM NECaMM, CONHEeUHbIH ny4.
Korpa-ro saeopumk Axmm Mans-
yoe «B obmeH Ha AeBywky u Gop-
aylo cobaky» npuobpen y nome-
wrka CymeHoea Macrepa 3y6aHa.
Moxert, or Hero, a MOxeT, OT ApYy-
roro ogHO(aMMnblya nosenu CBOM
poa Mactepa rnybokoi anmasHoi
rpaHu, «ynoBurenu conHya» 3yba-
HOBbl, NOTOMKMW KOTOpPbIX AOHbINE
BLICOKO HeCyT 4YecCTb (paMunmu.
MomusT B 33BOAE KyAecHmKa-rpa-
sepa TpaBkmHa, ropAsTcs anmasuu-
kamn Ynxaueenimy, «npuma-macre-
pamn» Lllypanessim, Craposepo-
BbIM M MHOTMMM APYFHMHM.
BuiBanu BpemeHa, koraa kKasa-
noc, — pBercs CBA3bL BpemeH, npo-
nana Ha4YMCTO YXBAaTKa, CrMHYNM Ce-
KpeThl MacrepcTea, M He BepPHYTb
ux. B Benukyio OrteuecrBeHHylO
BOWHY YWy Ha (PPOHTHI M He Bep-
HYNMCb MHOTHE Camble 3HalowMe,
«kpyrnbien mactepa. [locne BOMHbI
crpaHa norpebosana camoro npo-
croro, oOKOHHOro crekna. [locne
KPYTO MOBepHyn ropoa K Hympaam
texuuku. Ha zaBopax, a mx 8 lNycw-
XpycrtanbsHOM AOCTaTOUMO, Havanm
AenartL ckneeHHoe M3 ABYX NMCTOB
C TNEeHKOW Meway — aBToMobunb-
HOe CTekno TPMNNEeKC, JAaBanu M
AdloT  Mmaccy npubopHOro crekna,

MMINMOHBI KBaAPaTHLIX MeTPoB no-
NMPOBAHHOro, Ha 3aBofe CTeKno-
BONOKHa TBOPST Yypeca CO CTeKNno-
TKaHbiO, B OFPOMHBLIX, Kak ¢yT-
GonbHbie nons, Uexax uenoBek
Aaye He npuKacaercs K Ccrekny,
TONBKO CleaMT 3@ aBTOMaTaMMu.
U kasanocw, rae yx TYT Ao CTapo-
A3BHMX pAen, RO TOHKOCTEH npe-
HMX MCKYCHMKOB?

Ho rak tonbko kasanocs...

He ymepno, ve cruiyno 6e3 na-
MATU yMeHHe. .

WU Bot uto yameutenkHo.. [JasBHo
He BapAT B TOM JKe «rOpPLUKOBOM»
CTEeKNo Ha [rnasoKk — aBTOMAaTH-
Ka BbiAEPKMBAET TOUHBLIA PEKHUM
Bapku. U wnxTy cocTaBnsiiorT He ca-
MM CTEKNOBapbl, B CneumManbHoOM Ue-
Xe — «cOCTaBHOM» — paboralotcs
camble cnoxHble cmecn. C TouHO-
CTHI0 A0 MMINMrPamMMa, OTMepeH-
Hble XMMWMKAMHU-BHANMTHKaMM, MHAYT
B CTeKnomaccy nobaeku, He TpaBbl
cTaponaBHMe, He TakHble nopow-
KM — OKMCRbl M CONM  MeTannos,
A03bl PeAKO3eMENbLHLIX 3INEMEHTOB!
kobansTa, ypaHa, ceneda. He pTom,
HaapbiBas nerkue, AyeT CTeKnoays,
eCcTb Ha 3TO M TPYEKM-«CaMOAYBKM»,
M OxkaTeld BO3ayx. A  Bce-Takh
ocTaeTcs TO camoe AOpOroe «uytb-
YyTb», OcTaercs M nobempaer ca-
Mble TOuHble aBTOMAaThHl YenoBek,
ymeney, macrep. M ecnu ects kKa-
Koe-Hnbyap  «neTywMHOe CnoBO»,
KOTOpOoe mnepepaercs M3 rnoKone-
HMA B MokoneHwe, Tak 3TO CNOBO
O CMeTKe, YMeHMM M TanaHTe pyc-
CKOFrO MAacTepoBOro 4YenoBeka.

A. TAJIHEB
2. Tyco-Xpyemanvneri — Mocrea



3a npowegwni Mecay

HQTE HTHOE Naventvoe Giopo «H0Tas
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KOMMEHTAPUH
CMNeUMAAUCTA

Brnapgenbysl BenocunefioB ¢ MO-
TOPaMM NpPeKpacHO 3HAaKT, Kak
TPYAHO MHOW pa3 TaHeT MOTOp B
ropy. Mo ropy me ¢ onHol 3Be3-
AOYKOM Ha Konece 6GonblwOH CKO-
poctn sHe pasoebews. [lpeanoie-
Mme Cepres [epacumoBa ycrpa-
Msier 3TOT HepocTarok. Heckonsko
wecrepel, W nepeknovarens byager
BbINONHATL Te e (QyHKUMM, HTO M
Kopobka nepenauy B asromobune
unu  motoumkne. Cnepyer Tonbko
yyecTb, 4TO nepeKniouars Nepe-
AA4YM HYKHO  OuYeHb OCTOPOMHO,
npu pabote pABMratens Ha Manom
razy. MHaue uens moxer nonacts
B Cnmybl, nonomars 3ybus wecre-
peH umnn o6opBarkCs.

Cnyvan obpbiea kopsa uaBecT-
Hbl, NOXKanyi, BCeM aBuamogenm-
ctam. [oatomy npepnomenve Hu-
konas Copoku ans Hux Hacroswas

Haxopka. HKoHcTpykums aetoctona
npocra. 3arpyAHeHMe MOMXeT Bbi-
3BaTb TONLKO BHLIGOP  NPYMMHBL

Ecnn ee B3sTs cnmwkom ecTkoi,
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paccmotpeno 553 3anBHM.
ABTOCKHMH CBHAETENbCTBAMHK
OTMEYeHH NpEJNOIKEHHA

0. TepacumoBa, A. Marnuna,
H. Copon, A. Mpoxoneno.
Mpenaraem

KX BalleMy BHHMAHHI,

TO 3aTpypHMTCS 3anyCK ABurarens,
TaK Kak B 3TO  BpPeMs MOpenb
CTOMT Ha MecTe M KOpA He Harsa-
HyT. [lpu nonere Mmopenn rubkas
Tpybka 6eHzonposopa 4acTU4HO
ocTaHercss MNepeKkpLIToOW, M pBMra-
Tens He PasOBbeT MONHOW MOLLHO-~
ctn. Msrkas npyxwuHa, HaoGopor,
He 6yner Mewarbk 3anycky ABura-
Tens, Ho npu ofpsiBe Kopaa He
NONHOCTLIO nepeKkpoer 6GeHzonpo-
BOA. ABTOCTON HYXMO pfenarb K3
nerkmx marepuanos, urobel aponon-
HuTensHas  Harpyska Ha mopensb
6uina MHUHMManNbHOM.

Upes Anekcanapa [lpokonenko
pocrarouHo npocra. Ecnn  camo-
ner, pasroHssiCb rOPM3OHTaNLHO,
NOAHMMAETCs BBEPX, 3HauMT TOu-
HO TakMM e oOBpasom MOMKHO
BOAY pPeKM 3acraButh Nepemelyats
napom nonepeKk teueHus. Ons 3ro-
ro Ha NapoMé HYMHO YCTaHOBMTb
cneynansbHble pynn, obrekas KO-
Topuie Bosa 6yper cospaBars ABM-
HylULylo nonepeusiylo cuny. Mame-
HAR Yron araku pynei, MOMHO
M3MEeHATL M HanpaeneHue [ABMXKe~
HMS NapoMa, M CKOPOCTL ero ne-
pemeuyenns. lMowanyit, npowe 6y-
AeT, ecnu ynpasnsaTh He BCeM py-
NeM, a 3aKpbinkaMK, CAENaHHbLIMK
Nno TMNY aBMAUMOHHBIX.



CAMOXOJHbIY TIAPOM

« npudyman camoxodnuiii napom. On npueodurcs 6 Oeudnenue
9Hepeuell 600vL 6 perxe. Jlna 97020 Ha napome HYMHO YCTAHOBUTL cne-

YuaabHble pYaus.

Anexcandp Ilpoxonenxo, z. Tazanpoz

ABTOCTOII MOJEJIH

«Hnozda cayuaercs, urTO0 MO-
denv cpvieaercs ¢ xopda. Bo us-
Gexacanue 97020 s npedaazaro ycra-
HaenueaTv HG MOOensx asrocTon.
Ilpu nonere wopd HaTszUEGETCR,
u KaanaH, nepexpuiéaroujull Gen-
3onpoeod, orxpuieaercs. B cayuae
ofpviea Kopda Kaanahi crcuMaer
snacruunyto TPY6KYy Oensonpoeo-
da».

Huxoanaii Copoxa, 2. Jpozo6uiu

HeNoABWIKHbLe

CEOPOCTHOH
MOTOBEJIOCHIIE]]

«Bmecro odnoii Ooavuioll 3y6-
uarTku 3adHez0 Koaeca 6 MoOTO6e-
zocunede HY#HO nOCTA6UT® WTY-
Ku TpUu pasHbix Ouamerpoe. A me-
XGHU3M nepexnioveHus nepeday
MONHHO UCNONL306ATH OT CNOPTUE-
Hblx eenocunedoe».

Cepzeli TI'epacunmos,
2. Jlenunck-KEysHeyrull

BYCnHKU
(




JJIEKTPOHHBIA CTHMYJIATOP CHA

Bbl, pe6sita, TpOYHTaJIH O Npej-
JIOXKEHHSIX, OTMEYEHHBIX ABTOPCKMMH
CBHM/IETEJBCTBAMH, H KOMMEHTapHii
cneymaancta X Hum. [lucbmo Xxe,
KOTOpOe npHcjaj B peAakuuio AHA-
peii Maxun u3 Hoeropopa, Ha Hamt
B3TJIsifl, He Tpefyer KOMMEHTapHeB,
NO3TOMY MOMEL[aeM ero LEeJIHKOM.

Kak-To s Komajcsi B MOHTaxKe
CaMOJIeJILHOTO TPaH3HCTOPHOTO Mar-
HUTO(QOHA H HACTONBKO YBJIEKCS Ha-
JIaIKOfl, YyTO He 3aMeTHJI, KaK BOLIeJ
Hawl cocefl, Berepan Besmnkoit Ore-
YeCTBEHHOH BOMHH, JIIOGHMel| BCEX
pebsaT Bo nBope.

— Hy wuro, wn3o6peraTenb, Kak
TBOH ycCiexu? — crnpocus oH. — Cre-
nan 6Bl TH YTO-HHOYHIb Takoe, YTO-
6Bl OT NpPOKJATOH OeCCOHHMIBI MHe
u3GaBuThcsl. Kakylo-HHOYIb TaKywo
MALIMHKY, 4YTOOB BKJIOUHJI ee M
YCHYJl CIIOKOHHBIM CHOM. A TO Benb
MyKa CyLIafi...

B3sB Yy MaMbl CHOTBOPHEIX IH-
JIOJb, COCEA ylien. A mama roBOPHT
MHe:

— Caywaif, a Befib OH Tebe XO-
pouiylo ujelo noiaxuryn. JlaBaii-xa
nomoaryiil Boamoxkno, nonpoiiner
3BYKOBOil reseparop. IToaGepn mpu-
ATHYIO JJIfi CllyXa 4HacToTy, MOHO-
TOHHBIH 3BYK, AyMalo, GyJeT ychin-
JIATE.

CoGpaTtk 3BYKOBOH reHeparop —
zeno He Mynpoe. Yepe3 iBa JHA OH
OblJl FOTOB, MOTr IHIATE W PHYATE.
Hayanu wucnbIThiBath ero neficTBue.
Ho oxkasanock, uro Jio6ble 3BYKH
He OueHB-TO YcmokauBaioT. Ckopee,
Ha060poT, MelIaloT.

ITana yexan B KOMaHAMPOBKY, IO-
COBETOBaB MHeE ellle «IIOMO3roBaTh».
Jlonro pyman s, yro OBl elue Ta-
Koe cliesiath. A ecam co6paTth HECHM-
MeTpuuHbIll MyJabTuBHGpaTop! Ilopo-
3usics Hafj cxemoii. ITomoGpan ne-
TanW, cMOHTHpOBan ux. M BOT BHG-
patop roroB. OH He mHUINAJ H He
pbluaj, a TOCTYKHBan € 4acTOToM
umnysmcos ot 30 no 150 B MHHYyTY.
CaMmoil «mpUATHOH» OKa3anach yac-
Tora 60—70 HMIyJLCOB B MHHYTY,
HallOMHHAOLW[as pefKylo Kanenb ¢
KpPBIILH, KOTAa HOXKAb IPOXOMMT.




KoHeyHo, cnath s yJlercsi ¢ «3J1€KT-
POHHOHl HsHefi», KOTOpas CBOHUMH
PHTMHYHBIMM <«TaK-TaK» CTapaTelb-
HO MeHsi y6aiokuBaJsia. COH mpwuien
6BICTPO, 3TH PaBHOMepHHIE CTYKH B
HaylIHHKe, KOTOPHI JleKasl Ha mo-
AYIIKEe, Mellajsd CBSI3HO O YeM-JH60
JyMaTh, Kak-to, fi GBI cKa3aJ, NpH-
AITHO pBaJid HHTH Mbicau. ITpocHyu-
csl i PafOCTHBIM, YBEPeHHHIl B TOM,
YTO MHe YHaJiock CAeNathb s CO-
cefla HeYTO NpueMJieMoe.

B Tor ke HmeHp u3 Gesoil miact-
Macchl Obljla CK/eeHa H3sl[Has KO-
po6ouka, B BepxHeH 4YacTH mOMe-
HleHa nJjiata €  JeTajsiMH, CHH3Y
BCTaBJANach 6arapefika (3ane-
MeHT 373), KOTOpasi NpHXKHMalach

TOKO?’B%?%SI;H? Z(pb!yg}(ﬁf;’} "Hanepxy
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M3 sk
pasMelaid b bBhKinouatens mura-
HHSI, THe3/I0 JUISi MHHHATIOPHOTO Te-
nepona TM-4 u peryasrop nepe-
MeHHOro pesucropa. [Ilonyyuiocs
JIOBOJIGHO KOMIIaKTHO.

IToBepTeB B pyKax <«MalUHHKY» H
MO3HAKOMHBILUHCE ¢ ee paboTof, co-
cen ckasan: «Xwurtpo! Crperoyer,
MOCTYKHBaeT. YK He XKYyKa JM TH
tyfa nocagun? IlocMorpuM, mno-
CMOTpHM, H300peraTelb, Kak OHa
MeHsi YCHIUIATE GYyHerT...»

B npyroe Bpemst i 6Bl ¢ Hertep-
MeHHeM XJajl pe3yJbTaToOB. A TyT
9K3aMeHbl HayaJich, si NOYTH CO-
BceM nepeceansicss K Bopbke, 4ro6bt
BMECTe T'OTOBHTBCH, H 3a6BLT O CO-

cele ¢ ero GeccOHHHIel, O CBOEM
BuGpaTope. Ho BoT Kak-To seuepoM
naga, no3flpaBUB MeHsi C YeTBepPKOH,
KOTOPYIO, MO €ro MHEHHIO, COBCEM
Jierko OBUIO [OTSIHYTH [0 MNSTEPKH,
cKasau:

— Amnppefi! A Beln 310pOBO 3TO
y Tebs monyumiock. Ilpuxomun TBO#
NManyeHT, OYeHb XBaJIWJI TBOIO CHO-
TBOPHYIO MAaIUMRY.

A eme s mnomor Bepe, cecrpe
MoOero 1KOJLHOTO ToBapHHia bBopu-
ca. ¥ Bepbl ectb MalleHBKas AOY-
Ka, Ceernanka. Takas ropJaacras,
Gecnokoifinas. Hukak ee Marp no
BevepaM cmatk He yJoxkuT. Ilouuu
Mel ¢ BopucoM B Mara3ur Hrpy-
WeK, KYNHJIM MaTpemiky, H si B 3Ty
MaTpellKy BMOHTHPOBaJl BHOpaTOp
C JOMHAMHKOM, KOHEYHO CHeNaB OfT-
BEPCTHA JIJIsi TPOXOXKIEHMs 3BYyKa.

M BOT 5Ta «roBopsiiasi» Marpelil-
Ka CTajla He TOJNBKO JIOOHMOH Hr-
pyumkofi CBeT/siaHKH, HO H ee XOpO-
wedi HsiHell. Marb roBopur: «A Te-
neps nopa cmarel» M Bkmouaer
puGparop. M3 nuHamuka paspaiorcs
paBHOMEpHEe yAaphl — TYK-TyK. [le-
BOYKA MNPHCJYIIHBaeTCs, YCIOKaH-
BaeTcsi M OHICTPO 3acHINaer.

...Ho nouemy Takoe pneficrBue oka-
3BIBAIOT PUTMHYHBle 3BYKH? ITouemy
cocefla YCHIJIsfieT HX YacToTa B
60 uMmysscoB B MHHYTY, a CBerJia-
Hy — B 90?! Ilomerrancs Haifith OT-
BeT B MeIHIHHCKO# JmTeparype. Ha,
TopMOkeHue. Ho  Tosmpko  snu?
WM Bapyr y3Haio: ecTb HCKYCCTBEH-
HBle CTHMYJSTOpH cepana. A He
IeHCTBYIOT JH 3BYKH KaK CBOe0l-
pasHble CTHMyJaTope? M ycnokaw-
BaoIle HefCTBYIOT HMMIYJBCH, Yac-
TOTa KOTOPHIX COBHajaer ¢ Yacro-
Toll OWeHMs cepAua. Cepliue «CJbi-
LIHT»!

Mbl nymaeM, YTO BBl 3aHHTEpe-
cyetech cxemoii Amuipes, cobGepere
ee W mpoBepure B jefictBud. O pe-
3yJbTarax HanHIIHTe HaM.

dmom evinycr Illamewmuozo 6opo zomoeunu unwewepor M. Boponace,

B. Cmupnos,
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KJYB «XYZ»

X — 3Hanus,
Y — 1pyn,
Z — cmekaaxa
Kay6 BepyT npemopapatens,
acNUPaHTH M CTAPIIEKYPCHHKH
Mo

Eme B XIX Beke anrmiickuil ¢u-
3uk Jxoyap 3aMeTHJ, 4YTO eciH
npe/iBapHTEJIEHO PacTSAHYTYIO Ppe3H-
HOBYIO JIeHTy CJerka Harpetb, TO
OHa cpa3y e HauYWHAeT CIXXHMaTb-
cs. DTUM sIBJIEHHEM 3aHHTepecoBal-
csa IMaynae ApuuGanen u3 Kamudop-
HHIICKOrO yYHHBepPCHTeTa, KOTOPHIH
pellMJl HCMNOJL30BAaTE €ro B TeIlIo-
BOM JIBHTaTele.

Kouerpykuusi Apunbanbjia cocTo-
ana (puc. 1) M3 Ppe3HHOBHIX JIEHT,
HATAHYTBIX MEXJY KpasMH JBYX
nuckoB. OHa oYeHb HarmoMHHana Ge-
Jsuube KoJieco. Jlucky OblIM paccTaB-
JIeHBl NOJ YTJIOM BOCeMb TpajycoB
¥ BpAamajJuch Kaxk[AHH Ha CBOeM Ba-
Jqy. B uHeHTpe Banbl CcOeIMHSITHCh
MeXAy co060H ¢ MOMOLIBI THOKOro
COeIMHEHHS, HeoOXONHUMOro  IJif

EMTN0 BB Es

Hauancs yueGHbi rop,  cHoBa
OTKpbIBAET pfABepM  Hawl  knyG.
Mbl HagleeMcs, 4TO B 3ITOM rofly Kk
HaM NPHAGT  MHOrO  HOBMYKOB,
BnepBLle OTKPLIBWMKX yuebHMk ¢hu-
3HKM...

3aounas (hM3MKO-TEXHHYECKas
wxona MMTU ypocroena npemun
Nenmnckoro xomcomona! Bce une-
Hbl Hawero kny6a nosgpaensior ee
C 3TOM BBLICOKONM OLEHKOM.

11 roicRY YenoBex NpMHANO Yua-
cTMe B MPOWNOM Fofly B KOHKypce
«Bonpoc B wyTKYy, OTBET BCEphe3n.

Ceroiis  Mbl nNy6nMKyem  MMeHa
cra nobGeaurenek.
Npeanaraem Bam  MNpPOuMTaTh

CTathio O TENNOBLIX ABMraTensx M3
pe3suHul. OHM HACTONBKO NpPOCTHI,
4YTO Bbl CMOXeTe MNOCTPOMTL MX
CBOMMM PYKaMM.

A Te, KTO xouET MNOPACKMHYTH
MO3raMM, CMOTyT TNOTPEHMPOBATLCS
B orsetax Ha HOBBie, NMMIUL C BMAY
WyTOuHbie BONPOCHIL.

KOMIMEHCALUMH YCHIMHA OT pacTaHy-
THIX PE3HHOBBIX JIEHT H [/ CHH-
XPOHHOTO BpAalUeHHs MABYX JHCKOB.

B npenenax omHoro oGopora
KaXkJlas Pe3MHOBasi JieHTa MOXKeT
TO pacciaCHUTbCA, TO HATAHYTHCS.
MakcuManeHBIM pacTsikeHue Oynert,
KOra Kpasl [HMCKOB DacXOAATCA H
KOT[la pe3UHOBAsl JIeHTa HOCTUTaer
YPOBHSL Teluoff BOABL. Kak TOJNBKO
OHa CONpHKacaeTcsi ¢ BOHAOI, BO3-
HHKaeT J[ONOJHHTEJBHOE CIKHMAIo-
miee yCHJMe, KOTOpoe NPHBOJAHT K
nepepacrpefieJeHHI0 BceX CHJ, Hefi-
CTBYIOLUMX Ha AMCKH. B pesynbTa-
Te MOSBJISETCH CHN&, 3acTaBJslo-
uiasi JUCKH BPALIATBCH € IMOCTOSH-
Hofi ckopocThio. HykHO TOJBKO
HMeTb B BHY, UTO 4Ype3MepHOe Tel-
JIO TPHBOAHT K YMEHBILEHHIO CKO-
pPOCTH BpAllleHHsl ¥ JaXe K MNOJHOf
OCTaHOBKe JIBHrareJis.

B Havyane 20-x ronoB mpoGiemoii
HCIONIL30BaHus 3¢ekta Jlxoyns
3auHTepecoBasics BunbsM Buranp,
OCHOBONOJIOXKHHK ~ PE3HHOTeXHHYe-




CKOH TNpPOMBILIJIEHHOCTH H  CIeLHa-
JIUCT MO BONpOCaM HAaAEKHOCTH aB-
TOMOOHJIbHBIX INHH. B mporpammy
JIEKUMH, KOTOpble OH YHTaJl Iepen
CTY[leHTaMH YHHBEpPCHTETa, BXOJH/a
oemoHcTpauusi  sddekra Jxoyas.
B GoablioM JIEeKLHOHHOM 3alie K no-
TONKY NPHKPemJisaack NJHHHasi pe-
3HHOBasl JIeHTa, Ha HHIKHEM KOHIe
KOTOpOH BHCeN TIpy3, pacTAruBai-
Ui JeHTy B dYethipe pasa. Korma
BCHBIXHBAJH ropesiKi ByH3eHa, ycTa-
HOBJIeHHble PSAAOM C JIeHTOH, rpys3
MOMEHTaJIbHO MNOANPLITHBAaJ BBEpPX.
Korma e nopaya rasa B ropesku
npekpamanacb H OFOHb yracads,
rpy3 BHOBb BO3BpaINajiCi B HCXOI-
HOe TIOJIOXKEHHe.

Ilo3xxe B pesynbrate COTPYHHHYe-
crea Buranza co CkuneseM nosiBu-

OBIX OTK/NOHEHHSIX OT BEPTHKAJIbHO-
ro IOJIOXEHHSI MasiTHHKa HOJXKHa
co31aBaTh MOABEMHYIO CHJy, He
NpPEBHIIAIOLLYI0 Beca OGEHX THPb.
Ilpy cmemieHMM OT BepTHKanM npo-
HCXOQHT JOMOJHHTENBHOE pacTsKe-
HHe JileHTH. IloaTOMYy MasiTHHK noO-
cJie HeCKOJIbKHX 3aTyXaloliHX KoJie-
GaHuii ocraHaBauBaercs. Jas He-
NMPEPLIBHOIO IBHXXEHHS K HeMy He-
06X0aMMO MNOABECTH 3HeprHio. He-
TOYHHKOM ee MOKeT OBbITb OGBIYHBI
pedaexrop. Ho Tenno ponxHO BO3-
NeHCTBOBATHL Ha PE3HHOBYIO JEHTY
JHlIb B OnpeiaeleHHBX ¢asax Ko-
neGaHus MasTHHKA. B KOHCTPYKIUMH
MasiTHHKa INpeayCcMOTPeHa TeHeBas
3ac/IOHKa, KOTOpasi [aeT BO3MOXK-
HOCTh JyyaM HarpesaTb DPe3HHOBYIO
JEHTY TOJIBKO NPH HaHOOJbIIHX OT-

PE3UHOBLIE
JIEHTbHI ;

3N HATENH

3ATIONIHEMHDIA BOAIOM

/ METANAMUECKUMN CUNBbPOH

cocy,

A -
C TEflon souov

JIHCb JIBe HHTEpecHble KOHCTPYKLHH
npurateneid. Ileppasi npepcrapasia
co6oit (puc. 2) caOXHBI MasiTHHK,
Yy KOTOPOrO Ha CTepXHe HMeJHCh
IBe NOBOJILHO MaccHBHBle THPH. Ma-
SITHHK COBepllaeT KoJieGanHs, OMNH-
pasicb Ha HOXeBble ONOPHEL. TOuHO
Ha TaKUX K€ ONOpax KpemuTcs pe-
3HHOBasi JIEHTa, KOTOpasi MpH JIo-

KJOHeHHsiX MasiTHHKa. B pe3yabra-
T€ YepelOBAHHS HarpeBaHHs H OX-
NaxIeHUs JIeHTHI OHa BCe BpeMs
3actaBisieT MasiTHHK KOJe6aThCsl.
DTOT OBHraTeNb YyxKe HeCKOJbKO
npole B HU3rOTOBJEHHH, YeM [BHUra-
Teab ApunGanbaa. Pasmepel nBura-
Tenss Buranpga u Cxunens MOXHO
BHIOHpaTh MO CBOEMY XKEJIaHWIO.
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Jlyumie, ecqu BBICOTAa BCell KOHCT-
PYKUHHM He GyAeT NpeBbILATb OLHO-
ro merpa. Bce ocranbHOe moapo6HO
BHJIHO Ha pPHCYHKe.

Jlnsi M3roTOBNEHMS ApPYroro ABH-
ratefis Buranpma (puc. 3) notpe-
6yercst OGOL BeJOCHIIELHOro KOJe-
ca, Kpas KOTOpPOIrO B IBYX TOYKaXx
JKECTKO COeIHHEHE C MeTaJuiiye-
CKOH mpsiMoyroJisHOf pamoil. OGa
3JleMeHTa — KOJIecO W pama — Bpa-
IMAOTCS HA HEeNOABUNKHON BepTH-
KaJbHOH OCH € KPHBOLLIMIIOM B LIE€HT-
pe. Brynka koJseca ceoGomHo Bpa-
ulaercs Ha luefiKe  KPHBOLIHIA.
K sToff e OCH CHH3Y Kpemnurcs
NOACTaBKa, Ha KOTOPYIO yCTaHaBJH-

\iz’
PE3UHOBAS
FEHTA

TAUKA AN
PETYANPO -
BAHNg HATA-
KEMUS
PE3UMBI

3ACHIOHKA

2

paercsi ceeya. UTOGH YMEHLIIHTH
TeMneparypy, Hal CBeYKOi pacro-
Jaraercsi Kpyriasi IUIaCTHHKaE, OT
Hee, KaK OT ropsiueii CKOBOPOIKH,
TeNnABIH BO3LYyX BO3LEHCTBYeT Ha pe-
SHHOBBIE JIEHTH, CXaTHe KOTOPBIX
3acTapJsfeT [BHraTeJbh BpAINATbHCS.

CrepyomuM aBTOpPOM, 3aHHTEpe-
coBaBmuMcs  3dpdekToMm  JIxoyas,
6b11 Pomxxep IefiBaph, KOTOpBIK Ha-
LIeJ KpacHBROe H TIPOCTOE pelIeHHe.
OcHOBHOE MeCTO B €ro MABHratene
(puc. 4) 3aHMMaeT KOJeCO, H3ro-
TOBJEHHOe H3 AJIOMHMHHS WJH MpO-
cto Tojcroro KaptoHa. (QObluHas
IUBeHHAsT HINIa CJHYXHT OCblo, Ha
KOTOpO#l B BepTHKaJbHOH INJIOCKOCTH
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METASMUYECKA]
MAACTUHA

3 PE3UHOBHIE
JIEHT bl

ppamaercs KoJeco. Temnmo ot ay-
YHCTOrO HCTOYHHKA 3acTaBJisfieT pe-
3MHKH CIKHMAaThCS! Ha OmnpeleNieHHOM
y4yacTKe BpamieHHsi H TNPHBOAHT K
CMeIeHHIO LeHTpa TSXKeCTH KoJeca.
Ilpu sTOM cCHCTeMa HayHHaeT Bpa-
athesi, CTapasch 3aHSTb paBHOBeEC-
Hoe coctosiiMe. Ckopoctb Bpallle-
HHS ee — Ji0 22 06OpPOTOB B MH-
HYTY.

JI. CTOHFr MOCTPOMJ YJAYYLIEHHYIO
mogess (puc. 5), BoOpaBliylo BCe-
61 sJieMeHThl BCeX NPEeNbIAYyIIHX.
Konenuarwii Ban Burampa 6ula1 oc-
TaBJleH, MeTaJUIHYecKylo paMy 3a-
MEHHJIO KOJiecO. Pe3HHOBHIe JIeHTHI
6bilM HATAHYTH MeXAY KpasiMH Ko-
Jieca W CTAanHOHApHO 3aKpeIIeHHbIM
gonenBasioM. Koseco Bpamanocs B
cocynme ¢ BOHOH TaK 3Ke, Kak U B
nepsoM AsHrareie. HMcnoabsysi Kac-
cery 0T 16-MM KHHOIJIEHKH, He-
CKOJILKO Te(JIOHOBHIX BTYJOK H pe-
SHHOBHIE JIEHTH], 3Ty MOjeJb MOXKHO
NMOCTPOHTHL 32 HECKOJBKO yacoB. Ta-
Kofi meurarejb OyleT paspHBath A0
12 o6/MuH B BOIe C TeMIepaTypoli
50°C rpM OTHOCHTE/BHOH BJAaXKHO-
ctH Bo3LyXa 50%.

Paamepht aeurarenss CTOHra Mox-
HO BHIOMpaTh NPAKTHYECKH JIOGHIe,
NMOTOMY YTO Harpyska Ha NOJLUHI-
HUKH Gyner pagHaibHAasi, a HaTsKe-
HME OT pe3HHOBHIX JIeHT B3aHMHO
KOMIIeHCHpYeT HApyr Apyra. Brxon-



Hasi MOIHOCTb MOMKeT OBbITb YBEJH-
YeHa He TOJIbKO YBEJIMYEHHEM JHa-
MeTpa KoJieca, HO H TaKMKe YBeJH-
YEHHEM YMCJa PE3HHOBHIX JIEHT HJIH
pa3MellleHHeM HAa OLHOM BaJy Cpasy
HECKOJIbKUX NMogoGHbIX KoJiec. Heo6-
XOOMMO 3HATb, UTO MOIMHOCTH JBH-
rartejisi, HCMOJb3yIOILEro BOAY B Ka-
yecTBe TeIMoNepenaioei  CpenHl,
3aBHCHT OT CKOPOCTH HCMapeHHus
BJIarH C pe3HHOBHIX JeHT. Pe3yib-
TaTH 3KCIePUMEHTOB, NpOJEeJaHHBIX
C YCTAaHOBJIEHHHIMH B  pe3HHOBbIE
JIEHTHl TepMOnapaMi, NOKa3aJiH, YTO
NPH OTHOCHTEJILHOH BJaxHOCTH 50%
HHTEpBaJl OXJaXieHHS 3THX JIeHT
61 B 10 pas miuHHee HHTEpRaJia

AMOMWHVIEBDIE
MNACTUHbI

ARYOMWUHUEBDBIY
ANCK

HATATUBAHME
PE3®HOBOWN

NENHTDHI 4

uarpeBanuss. Ho uuTepsan oxnax-
eHHs1 MOXeT OGHTb yMeHblueH JHGO
YBeJHUeHHEM CKOPOCTH JBHIKEHHS
BOSAYIIHOH CpefH, JHGO NpHMeHe-
HHeM pas6pBISrHBaHHSA  XOJIOJHOM
Boan. EciM, HanpHmep, npHMeHHTDH
BEeHTHJIITOP, TO 3HEPrHi0 MIJiA €ero
NpHBOJiA JOJIKEH AaBaTh CaM JBH-
raTedb.

Mo3KHO JIerKO NMOACYHTATb KPyTsi-
IUH MOMEHT JBHraTess, TNPHMeHss
sakoH JIxkoyns. Ecjum pesuHOBYyIO
JIEHTY DacTAHYTb € ycHJaHeM P=B5kr
npu TeMneparype T=300°K (27°C)
H 3arem Harpetb no T =339°K
(66° C), To npupoct cusbl (AF) 6y-
Jiert:

T,
F=P{2—1);
ar=p(z-1)
AF:S(%—I):O,SS KT.

3uasi BeJHYHHY 3TOH CHJBL, 3KC-
LIeHTPUCHTET KOJIeHBasNa, a TaKkKe
yroJl NpHJIOXKeHHsi 5TOH CuJB, BHI-
CYMTBIBAETCS] KPYTSAUIMH MOMEHT.

XoTs HaTypaJbHYI0 Pe3sHHy MOK-
HO YBeJHYHTh B JJuHy Ha 6009%,
caMele JIyyllide Pe3yJbTaThl MOKa3bl-
BalOT JBHraTesH C YHJIHHEHHEM pe-
3HHOBBIX JIeHT B TPH pasa. [Tosromy,
yro6Kl B JBHrareje B MNepBOHa-
yaubHbE MOMeHT GBUIO ypaBHOBe-
uweHHOe COCTOsIHHE, HeOGXOIHMO KaxK-
Jlylo JIEHTY NOABEIIHBATb U TNOJBEp-
ratb BO3NEHCTBHIO CHJBL, NpHYEM
crapaThCsl TIPH ONHOM H TOM IKe
rpyse HMeTh OJHHAKOBOE YIJIJHEHHe.

Hecmorpst Ha cBOIO MpOCTOTY, pe-
3HHOBBle TEIUIOBhle JBHTATeNH He
HalUUH NpaKTHYeCKOro HpHMeHeHHs,
XOTSl TaM, I'ie NMOJHOCTBIO OTCYTCT-
BVET TOIJIHEO H HYXHBI He CJIHMIIKOM
6oJibIlIie MOLIHOCTH, OHH paboraTthb
MOrYT.

Burani Jaxe nJaHHpoBal Tio-
CTpOfiKYy IBHraTeJisi MOIIHOCTBIO B
5 4. ¢, a ero BOOOpa)KeHHe PpHCO-
BaJi0 TMraHTCKHE IBHTATeNH Iile-HH-
Oynb B TPONMHKAX, NpeBpaliaioiye
COJIHEYHYIO SHEpTHIo B paboty.

B, 3ABOPOTOB, uxmenep
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OHH [NOBEJHJIH B HALIEM KOHKYPCE

fmecTo

A. Napwuxos, 9-i Kn., MockBa; B. AkMMmOB, 9-i HA., r. CapaHcK; M. FophHo-
cta#n, 10-i Kn., r. Yepraccoi; B. Conosbes, 10-i Kn., r. Ncuos.

Il mecTO

10. MaxkapoB, 8-it kn., r. [3epmnHcH; B. Benos, 10-ii kn., r. Bonoraa;
E. Namuun, 10-it Ha., Mockea; 10. Poraanckiit, 8- ua., r. ®acros; B. Po-
3anos, 10-i wn,, r. fly6Ha; B. lepacnmos, 10-# xn., r. Bnagnsocrox; A. 3u-
GapesB, 9-H Hn., r. Peunun; M. Kapnacac, 9-ii Ha., r. Yda; B. Jfiucos,
7-R un., r. O6HHHCH; A, Poraves, 9-i Hn., r. Kasaub; B. Cadonos, 10-it kn.,
r. Anma-ATta; B. Wnaunx, 10-i# Kn., r. Opecca; C. BowesBonbHbli, 10-B KA.,
ct. Honancran; Ji. Fanywwo, 10-i# kn., Bonrorpaa; 10. MnuroBwko, 7-it wun.,
r. BpaHcK; HO. Cgo6Hmuoe, 10-k un., r. Mocthl; B. CemeHeHwo, 9-i1 KA.,
r. Crasponons; A. BatkuMuH, 8-%i Hn., c. Haparan; A. [lo6pos, 10-i kn.,
r. Yucronons; B. Hentyxun, 9-# un., c. CemHoszepuxa; A. Opexon, 10-ii Kn.,
r. Fnazos; JI. Pyanuep, 9-ii un., r. XapbxoB; A. CagbimaH, 9-i un., ¢-3 «He-
MeHcHMi»; P. Canamos, 10-i Hn., r. Bany; A. XeopoctyxwH, 10-it wun.,
r. KpacHoapcK; A. AHHOBCHHMN, 10-i K., A. OKTAGPbLCHan,

1 mecTO

H. A6pocHmoBa, 7-it un., c¢. Nawa; U. BoryTta, 10-i1 Kn., c. Bep6a; U. Bes-
pogHbiA, 10-i KA., r. HWwescu; B. Bonpgaps, 10-k kn., r. KpacHopap; B. By-
Aaesa, 9-i Hn., r. BopHucorne6cx; C. Bapawos, 10-i ®a., cT. He6onrn; U. Bonb-
waHxos, 9-i Kn., r. Caparos; E. Bana6an, 8-t un., r. KnuH; A, Be3neHHHH,
9-i Kn., r. BopoHew; B. Bennne, 10-ii Kn., c-3 «memouauxuucuuﬁ.»; A. BpyT-

H 8 wymrky u scepoes

1. Korna aBTOMOOMAL GoJblle PacXopyer ropiouero — npH
e3fie 6e3 OCTAaHOBOK WJIM C OCTaHOBKaMH?

2. Jlas peskH CTaj¥ MCHOJAB3YIOT (PHKUMOHHBIE NHJbE (JAMCK
Ge3 3y6beB). Kax moxker muna Ges 3y6GbeB pesarp MeTann?

3. Tenamit BO3AYX mopuumaeTcs kBepxy. Ilouemy ixe B Tpo-
nocthepe BHH3Y TemJjee, ueM BBEpPXY?
) 4. Iafg WKOJAB 3aKyNWid JbDKHBe nanxku. [lpHuem 3a wecTh
R JIOXKMH NMAJOK 3AIJIATHAM CTOJABKO PyOJeH, CKOJBbKO MaJOK MOXK-
HO KynuTh Ha 32 pyGas. CkoJbKO Xe CTOHT OfHA mapa Majok
BJs JBDK?
5. ¥V mnpucTauu cTOoMT KopaGab co chymenHoit 3a GopT Bepe-
BOYHOH JIECTHHIEH, NPHYEM HHIKHSAS CTYNEHbKA JECTHHMIB Kacaer-
ca Boabl. JlauMHA JecTHANN 3 MeTpa, paccTosiHHEe MeXAYy CTy-
neHbkaMd 30 CM. YpoBeHb BOAB BCJEACTBHE NPUJIHBA TOAHM-
maercs Ha 15 cM B uac. Yepe3s kakoe BpemMst Bojpa Jnoiiner
20 3-it CTYNeHbKH JIECTHHILI?
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Tep, 10-i1 Ha., r. KnwnHes; A. Bennuckui, 8-ii Hn., r. foHenn; R. pax,
10-i #n., r. CmoneBnun; B. I'yces, 9-ii Hn., rnfo BatyrnuHu |; H. TpHWHH,
8- un.,, MocHBa; A. Fonosaues, 9-# Kn., r. Nepmb; B. FayxmaH, 8- Hn.,
r. Kyh6oiwen; A. FonoGopopbko, 10-ii «n., ¢. Apowm; O. Fonyap, 10-kA un.,
r. 3anopoxee; B. I'yceB, 8-k Hn., r. HoBocH6GKpcH; A. Ipuropbes, 7-i Hn.,
r. urennc; A. flonroHocos, 9-ii Kn., r. Batymu; B. iBeiipuH, 8- Hn., r. Bany;
B. faveHxo, 9-i wun., r. Fagay; B. Eropos, 8- Hn., r. Cmonencx; B. Eda-
HOB, 9-h Hn., n. WopcH; O. EdpocHHHH, 8- uA., Bonrorpapn; M. 3arupyn-
nuH, 8-k ua, r. TonvarTH; Jl. 3Boneinno, 7-i K., r. KameHeu-MNMoponbcxuit;
C. HnbueHHo, 9-i HKn., r. Knux; H. KyseBaHor, 8- Hn.,, n. HoeoBopoHem-
cuni; H. Hynewos, 10-i wun.,, c. Crapopny6cnoe; H. KypHubiH, 9-H HA.,
r. Bop; B. KyabMHHbIX, 7-H Hn., r. Kam6oipKa; B. Hupnuuyenwo, 10-A Hn.,
njo «Kommynap»; B. Kanmeixos, 8-ih xn., Mocksa; H. Kysbmuues, 10-i kn.,
c. Yn6epunHo; B. KoHaHotos, 10-i un. r, Bepeanuku; A. HKynuHos, 7-H Hn.,
Kanunnurpan; C. KapHayxos, 9-ii kn.,, pa. Ipa6apoexa; H. KypnpwmH, 8-k un.,
r. HonomHa; B. KpacHoRApoB, 8- Kn., ¢. HoBan 3anmua; H. HKpyH, 8- un.,
c. Nonnaewi; P. MycanoB, 10-ii Kn., Mocusa; K0, MuHaes, 8- Kn., r. Hoso-
Hy#hGbillercK; A. MaxHau, 10-i Hn.,, a. HKamenna; B, MacnaHvui, 9-i Hn.,
Ywropon; B. OBeuHo, 9-#1 Ka.,, r. Mocrbl; A. OCTPOBCHHH, 9-i Kn., r. Kn-
pos; H. NuteHwo, 10-i Kn., c. HaTiowauka; B. Mycrosuros, 9-H KA.,
c. Unex; B. NocHpe6Guiwes, 10-ii Hn. r. MuHcK;. A. Noros, 10-i K., r. Bo-
pucorne6cu; M. PoamaH, 7-i K., r. Ncuos; A. Conosbes, 10-it HAa., r. Be-
nopeu; B. CaHeBuu4, 10-i Hn., r. Hosorpypox; C. CBeTnH4Hbli, 9-H Hn.,
r. Capatos, B. Conopyxa, 9-ii HKn., r. BopoHew; @. CanpbiKvH, 9-i KA.,
r. Bopucorne6cx; C. Cowonos, 10-ii kn., r. NerponasnosBcH-KamMuyaTcHHii;
A. Tepewo, 7-# kn., r. Opwa; HU. Togeptox, 10-i «n., r. Paxoe; C. Yuwa-
HoB, 10-i HKn., r. HaMeHcH-Ypanockwii; 0. ®unnee, 10-h Kn., c. Hnex;
B. Xapnamos, 10-i un., r. NpoHonbescH; H. YupHorea, 7-H Kn., r. Ceepp-
noscH; B. Lllytoe, 8-# HKn.,, n. Cyma; A. LWknreB, 9-i Hn., KanuHWHrpap;
H. OpoBcKuii, 10-in un., r. Hosorpypnol; HU. Axywes, 9-# Kn.,, c. Yxanos-
CHoe.

/3.
Tym nooOowesn uyoax...

— Ilpusenure MHe npuMep neificTBHA UEHTPOGEKHOH CHIALL, —
CKasaJ YuuTelb.

Yuennku 3agymammuck. Tyr mogolen 4ymak M CKasas:

— Maredon. IManacTiHka ppamaercs, H 3BYKH JETAT C Hee BO
BC€ CTOPOHBI.

— Kro pa36un Gapomerp? — CHIPOCHI YUHMTENb.
YueHHKH MONYAJM H TOJBKO NeperasabiBaauce. Tyr mnopouiesn
4JyfaK H cKa3an:

— Onun ne BuHoBaTh. Ceroinsi yTPOM pajHo INpPEAyNperuno
0 CHAbHOM majieHuu Gapomerpa.

— Yuenuxku cnpamuBawT yunreas: «Kax MoxkHo neretr Ha
pakere k Coanny — Bels oTf Cosnna pakera pacmiaBHTCA?»

TyT nopowes uynak M cxasan:

— Owuenb npocto. HyxHo Jerers Houblo!
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Ha nopanemax, 1am, rae Benock-
neaAuWcT Waraer PAAOM CcO  CBOEH
MawuHo#, obnaparens  ponnepa
HE CXOoAMT € «KOHsin. Muxpopon-
nep MOXHO MCrions3oBaTh B Mrpe
«3apHMuan Kak yRo6HbIM M 6es3-
OTKa3HLIH BMA TpaHCnoOPTa.

CxopoCTs  MalWwMHB —  BCero
15 wm/u. 3aro opHOoro nMIpa
6eH3MHA BaM XBaTtMT Ha Hefemo
e3npl. K ToMy e He HyXHo 3a-
6OTHTLCH © rapame: ponnep 3ai-
MET COBCEM  HEMHOro Mecra B
MPHXOMKEN.

Hecxonuko cosetos
BO3bMETCA €ro CTPOMTL.

PamMa M nepepHsis BMIKA, OCHOB-
Hbie pa3sMepbl KOTOPbLIX AaHH Ha
yepreme, CBApMBAIOTCA M3 cranb-
HBIX TPY6 pauamerpom 18—22 MM
M NONOC TONUWMHOW 4 M WMPHHOH
30—40 mam.

LWiMHLE! MOMHO TNPHMMEHMTL ABYX
™nos — 200 X80 wmam 225 X
110. Pazmepbl uXx npusefeHbl B
Tabnuuke — nonb3ydAcs €10, Bbl
CKOppEeKTHpYeTe pa3smepbl BHNOK.
He cnefiyer npMMeHATL LWMHBI OT
ACTCKMX CaMOKarToOB, TaK KaK OMM
He pPaccyKTaHbl HA BLICOKME Ha-
rPpy3KM M oueHb 6blcTpo BBIXOAAT

TEeM, Kro

M3 CTpOS.

KoHctpyKtHBHag cxema crynmuybl
AaHa Ha pucyHxe. Boitoumtk ee
HyWHO w3 piopans.  LWapukonop-
wunnmr — N3 101 ¢ paamepamu
1228 X 8 MM [ocobo nerxas
cepusi.

Crynuubl  nepegHero M 3afHero

KOnec OfMHAKOBLI, TONbKO Ha 3ag-
Hiolo Gontamu M6 M M8 npw-
BMHUMBaETCS WecTepHs. [Jing  wx-
Hbl AMameTrpom 200 MM ee npu-
AeTca  cAienath CaMMM, ¢ 42—
44 3y6baMKM, @ pgns WMHBI gWaMer-

Pasm. |Tun: 20080 [255X110
ik 198 252
pig:] 67 81

H 90 110
Jp 90 107
B 65 92
B 13 20
K 27 32
a 9 i2

pom 255 MM nOfOMAET WeCTepHs,
BXOASLAA B KOMNNEKT BelOMOTO-
pos [4—[6. Kax cpenath wecrep-
HIO, MOXHO TpouMTaTh B KHWIre
M. H. Epeywxoro «ABromobunb-
KapT B WKONEn, BLINYLWIEHHON M3AA-
TenbCTBOM «lpocBewenmnen B
1969 ropny.

Jlyuiwie Bcero Mcnonb3oBarh' Be-
noppurareny Jl4 — f16. “robbi 3a-
BECTH ABMrarens, ROCTATOYHO
pasorsatk ponnep Ao 5—6 KM/u —
310 CKopocTh GbicTpo HAaywero ue-
nosexa.

Ha nnacruHe, kpensiyedcs k pa-
Me ponnepa 4eThiPbMA XOMYTaMM
{aTo nossonur perynMpoBarth Ha-
TMKeNHe Uyenu), NpMBapMBAOTCH
fABa oTtpesxa Tpy6 no pasmepam
paMbi Benocunesia M Ha HMX Yycra-
HaBNMBAeTCA pABMrarent.

Pyuxu ra3a wu cuennenms (3
KOMMNEKTa pABMratens) Kpensitcs K
pynto.

B Hawem BapMaHTe MMKpoponne-
pa He npeAyCMOTPEHB TOpMoO3a.
M xoTst ero CKOPOCTL HEBENMKA,
KararbCsl MO YNMILAM TOPOJOB Ha

HeM Henb3g.
H., YHPHHOB
Puc. B. HBAHOBA

TEXHMHA BEHA

Bcs TexHura Bexa 6yser B Bawiel Kaproreke, eCnd Bbi perynsipHo
flionyyaere Haw XypHan. AKKYPaTHO PaspeXXbTe KapTOYKM Ha crpa-
HMye 67 M nocraebre MX B ALMK B onpepencHHom nopsipke. Koe-uro
Bam MOJCKAMET NPMAYyMaHHbiH HaMM WHP, B KOTOpoMm oGo3HaueHbl
nMIE OCHOBHBIE paHHble, FpaBas 4acTh NPAMOYroNbHMKA OCTaBleHa
AN Bawero cobcrseHnoro wMppa.
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ABTOBYC PA®-977]
«NATBHA» (4x2)

BuinycHaeT PHIKCHHMA
ONBbITHbIH aBTOGYCHLIA 3a-

Bo,ﬂ| ¢ 1961 ropa.
ofHbHHALHK:
9774

PA®D-977E
PA®-977H (chyproH

1810

NACCAHHPCKHF

* 3pecb u

FA30TYPBOXOA HA NOABOAHBLIX KPbLIbLAX

).
Yucno mecr — 10 *

PA®-
(MegHUHHCHHHE),
(TYPHCTCHWIA),

CoGCcTBEHHbIH Bec ~—
1720 Hr.

NonHelit Bec — 2550 wr.

MaxcumanbHaR CHO-
pocte — 110 Hm/u.

Aevratens — TA3-21A.

MaxcumanbHan MOLL-
HocTe — 75 n. c.

nanee —
BHAIOYAR MECTO BORHTENA.

7400
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BmectHuMmocTe — 150 uyenoBeH; womaHpga — 4 uenoeexa. Bopgous-
MeilueHHe: nopomHaxkom — 41,1 T, ¢ noaHbIM rpysom — 67,4 T.
Ocapka: raGapuTHans Ha nnasy — 2,0 M, NpH Xof€ HAa KPbUILAX —
0,6 M. CHopocTbs Xopa aKcnnyatauvoHHan — 90 km/4y. MowHocTb ra-

30TYPGHHHON YycTaHOoBHM 2x2700 n. c. [lankHoCTb MAaeaHWa (no

3anacy TonnuBa) — 500 HM,



PAKET ' * OCELL

31a Mopens PaKETHOro TAraya
BLICOKOM NPOXOAMMOCTHM NOCTPOEHA
H3 CTAHLUMM 1OHBIX TEXHMKOB rOPO-
aAa Tbunucu.

UMess nporpamMmHoOe YCTpOWCTBO,
OHa BbLINONHAET pPRO KOMaHA, nNo-
ABB3EMbIX MNM C BbIHOCHOrO Myfb-
T8, MM MO PaAMoO, MU 3BYKOBBIM
reHepaTopoMm. Hanpumep, T1srau
MOXET TMPOU3BOAUTE AUCTEHLUMOH=
HblA 3anyck paker — obeux cpa-
3y MNM KaWAOW B OTAENbHOCTH.

Ha Mopgenu ycranoBnewnt Tpu
anekrpogBurarens tuna MY-50, a
AN rogbema K ONycKaHus  pa-
KeT — oauH TMna MY-30. Ona nu-
TaHMS ABMUraTENENM CNYMIKAT Manora-
BapuTHbie  3KKYMYRATOPbI, ranb-
BAHMUECKME  3INIEMEHTbI MMM CyXue
Barapen Twna 13-AMUT-0,5, 'B-60,
Ib-22,5.

UctouHuku auranms pacnonoe-
Hbl B KOHTEWHEPE 3agHel YacTh
Mogenu. Ynpaenste pPaKeTHbIM Ta-
rayom rpouie BCErO C BbIHOCHOrO
nyneTa, KOTOpLIK coeguHseTcs ¢
YCTSHOBKOR TPEXKMNbHbIM  Kabe-
nem. Ho, na raw B3rnsp, ropasgmo
UHTEpecHee yMpPaBnsTb PaKeTOHOC-
LEM C MOMOLWLIO [POrPaMMHOIC
yciporictea. B 3tom cnydae nepe-
A3BaTb KOMAEHAbI Bbl MOMETE [0
PaAKO MNM 3IBYKOBbLIMK CUFHaNAMM.
O6 annapatype paauoynpaenexus
Mbl pacckazbizanm B «HOTen» N2 53a
1969 rop, a cxema 3sykoeoii anna-
parypbt  6suia onybnukossHa B
«fOTe» N2 2 za 1971 rop. OpHako

He WCKNIOHEHbI M APYrMe BapMaHTbi
ynpasnexus.

Kysoe Ttsraua, kabuua m nepep-
HSS YacTb W3roTaBNUBAKOTCS U3 JKO-
6bix maTepuanos. Xopowo u beict-
po moxHO cpenatb Kabuny u apy-
rMe BHEWIHWE uyacTi W3 3-MM  a-
Hepbt.

Pama-rnarpopma — U3  ABYX
cnoee 10-mm  pavepei unuM  [OCKM
TonwuHon 20 mm.

Haubonee tsikensbie y3nel u Ae-
Tanu Hafo PAacronOXMUTL BO3MOM-
HO HWIKE Ha Pame, UTO TOHUIMUT
UEeHTP TskecTH u obecrieumr ycTow-
umneoCcTb Mogenu. Mmeitte B BUAY,
uto ecnu nepepHue woneca Gyayr
cnuKom obnerueHbl, TO BO BpPeMs
OBWKEHUS MNEPEHSs HYacTk MOAENM
6yper roAHMMATLCS M YCTSHOBKA
MOIET OfNPOKUHYTLCS.

3annuin moct — eegywuii. [oa-
BECK3 €ro W amopTusauus obecne-
UUBIIOTCH MPYMUHAMM, TaK XHe Kak
M Ha MNepefiHemM MOCTY, 3TO TMOKa-
3aHO Ha pucyHke, YepssiuHbid pe-

AYKTOP pacrionaraercs okono
330HUX OCEM, CTEHKM peayKTopa
Cny»aT OfHOBPEMEHHO  Ans  uUX
KperneHus.

Pegyxrop pomked bbite Asyxcry-
neHuatbim. JaHHble €ro 3aBucsST OT

napamertpos wecreped. Obparure
BHMMaHUE Ha TO, UTO PEAYKTOP
pomxen obecneunts  50—70-kpat-

HOe ymeHblueHWe uucsia oboporos
ABUraTenss.
MoabemHbie HanpaBnsowMe pa-
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KeTbl MOXHO BLINONHWMTLE M3 Aefe~
Ba Mnu cranu. Ons cepmbl nonoi-
per  propaneswiii  yronok 15X 15.
Heoneca Tsrauya waroroBneHol U3
CLIPOi peaunHbl  BYNKaHu3aluel B
npecc-chopmax. BHyTpeHHMH u Ha-
PYHBIM OMCKM MOXHO cAenatb M3
popans unm cranu.  [oawmnHuky
Beaywmx konec Heobxoaumo pac-
NONOXMTL HE B AMCKAX, K&K y Be-
OOMBIX, @ B CTEHKaXx pPeayKropa,
yepea KOTOpLle NPOXOASNT OCH.

Puc, A. MATPOCOBA B. XOPYMHH

I'IonBecxa BEAOMEIX HKolec (pHC. Ha

CT

i) - Roneco 2 — BHYTpeHHHH
DUCH; 3 — Hapy:xm:n‘& nuckK; 4 —
nanda; 5 — ralika; 6 — TIOQUIMI-
HUK; 7 — BHHT, 8 — pama; 9 —
npy:¥Hua; 10 — kponmrein; 11 —
och; 12 — Tara pyJscnoro ymnpas-
JIleHHA.
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B peBfitoM HoMmepe KypHana 3a
1971 roA Mbl paccKaszanM © TOM,
KaK TOCTPOMTh rOHOYHBIH aBTOMO-
6Mnb. Bo3MOXKHO, HeKoTtopble M3
BaCc y}Me TMNONHOCTLIO 3aBEpPLUMAM
c6opKy Kapra M roToBfiTCsl K COpeB-
HoBauuaM. Mpu perynupoBrke fOBKU-
rarenss BawKMuM pAo6pblMM noMmoly-

«TECTEP JJId JBUIATEJIS»

Jror nNpubOp ONpelelseT YHCIO
o6oporoB pBuUratess kapra. Cxema
TaxoMmeTpa (CM. DHC.) COCTOHMT H3
610Ka (OPMHPOBAHUS HMIYJLCOB H
KOHJIeHCATOPHOIr0 4YacTtoMmepa.

Bo BpeMsi paGoThl ABUraTessi Ha
KOHJleHCaTopaX MArHeTro 06p83y!0T-
sl 3JIeKTpHYeCKHe UMITYJIbLCHI. HUx ua-
CTOTA 32BHCHT OT CKODOCTH Bpa-
nieHHss BaJa. VIMnyJbchl MarseTo
uMeoT GOopMy 3aTYXaKIIHX KOoJe-

6anuil. [as noJyyeHusi TpAMO-
YrOJLHBIX ~ UMITYJLCOB,  KOTOpHIE
¢uxcupylorcs KOHJIEHCATOPHBEIM
yacToMepoM,  HcroJgbdyercs  GJIOK

¢opmupoBanusi. OH COCTOMT M3 pe-
sucropoB Ry — Rs, KkonpencaTopoB
C; — Cy u crabuaurpora [ls.
Konpencarop C; u pesucrop Ry
CryaxMBalT KoJeGaHusi Hanpske-
HUA Hmnym:ca, MOCTynHUBHIErO  OT
mardero uepes pvomwl J; wmm Jla.
TTonynpoBoxuukoBHl auon Js cra-
6uNU3HpyeT AMIVIMTYAY HMIYJbCOE,

o JNeKmpoHUKa
u Kapm

HMKaMH 6yayr aea npubopa — Ta-
XOMETP M YYBCTBMTENbHBLIH 3MEKTPO~
TepMoMerp. Mx paspaboramu M
cobpanm uneusi naboparopumu aB-
Tromatiiu CHOT Cubupcroro orpe-
nevma AH CCCP  A. TynuumH M
M. Anexcees nop pyxoBoACTEOM
npenofasarens A. Teepckux,

2 IenoyYkad, COCTOSIAsi U3 Pe3UCTO-
pa Rs u konpencaropa C,, CJlyXKHT
ANs yaydineHuss ¢GOpMBI  HMITyJbCa
U TpHONHKEHHd ee K NPSMOYroJjb-
HO¥.

Koupneucaropublii yacromep c¢o6-
pad Ha puonaxs Hs— s U KOHIEH-
catope Cs. MHIHRAaTOPOM CJYIKHT
MHKDOaMIlepMeTp €O IHKaJofl Ha
50 mka. Illkana npuGopa paBHOMep-
Has. [losnOe OTK/IOHEHHE CTpeJKH
coorBerctByer 5000 06/Mus.

Hacrpoiika Ttaxomerpa  3akjio-
yaercst B IPajyHpPOBKe lukajnl Ye-
pe3 pesuctop 50—100 KoM Ha oamy
B3 BXOIHBIX KJIEMM TaxoMmeTpa Io-
JlaeTcsi IlePeMEHHOe  HanpsixkeHHe
220 B. Ilonoxenue cTpesiKM Ipubo-
pa npu 5ToM GyZHeT COOTBETCTBOBATH
3000 o06/MEH H#Jsi OOHOUUIHHAPO-
BOrO [BYXTAKTHOrO JBHrartens W
1500 o6/mMmH aJsl  JABYXUHIMHLDO-
BOYO JIBHFaTeJsl.

Bosee TouHasi NOArOHKa MIKAJbl
[POU3BOAMTCH NOLGOPOM KOHJeHCa-
topa C; u pesucropa Rs.
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HTOBBI HE 3AKJIMHMJIO
TMOPILEHbL

OJleKTpHYecKHil TepMoMerp H3Ga-
BUT Bac OT MHOTHX HeIpHsiTHOCTEN.
On Gynmer uyTKO clefMTh 3a Temme-
parypoil 6Jl0Ka LHJIHHIPOB U BOBpe-
Msi M3BECTHT O Iepexoje HONyCTH-
MOTrO npegena.

Cxema TepMomerpa (cM. puc.) —
peryJupyeMstii 3JIeKTPHYECKH
MOCT, B JHAarOHajb KOTOPOFO BKJIO-
YeH HM3MepHUTeJIbHBIH NPUOOpP MHKPO-
aMnepMmeTp co wikajgod 50 Mxa.

JlaTyuk TeMmepaTypH — TepMoOpe-
suctop Ry tuma KMT-12, ocraBns-
fOLlUE OfHO U3 NJjed Mocra. lloren-
nuomerp R u pesucrop R HeoO-
XOJUMBl AJIsi YCT2HOBKM JAHAna3oHa
U3MEPEHHsi TeMIepaTypel B Npefe-
aax or 10 mo 100°C. Taxk kak Ttep-
MOpEe3HCTOp HHEPIMOHHEIH 1puOOop,

TO TOYHBI pe3y/ibTaT H3MepeHUs
noJlydaeTcsi He Cpasy, & uepe3
100—200 cex.

TepMOaTUUK YKpelmuTe Ha KOpPIy-
ce mortopa. Urobnl u3bexkaTh 3JeK-
TPHYECKOTrO KOHTaKTa, MOJ TepMo-
pesucrop R; mnognoxure TOHKYIO
H30JIANUOHHYIO TPOKJAJKy, IIPOBO-
ASUIYIO Tenso.

IIpuGop paGoTaer OT HCTOYHUKA
[IOCTOSTHHOTO TOKa  HampsiKeHHeM
1,6 B. MOXHO YCTaHOBHUTHL MaJjlora-
Gapurustii akkymynsitop [l 0,1, 6a-
tapeiixy Tuna 336 unu «Carypu».

KOHTpOAL NMUTaHUS OCYLIeCTBJAAET-
csi NepeBOfOM mepekyiouatens I,
Tuna «rtymGrep» (Ha [Ba MOJONKe-
HUs, JBe CeKLHM) B IOJOKeHHe
«KOHTPOJIb».

I'panyupyst npubop, 06a3aTesLHO
cHenaiiTe IONPAaBKY Ha HEKOTOPEHle
fIOTEPH Teljla NPU Nepelaye e€ro OT
UUJHHAPA K OaTYHKY.

0 TOM,

HKAK NOAMAPHUNN
3NEKTPOHDI

M uYTo

M3 3TOro BbIlINO

(Ononvanue. Havano wa cmp. 19)

3aBlllerocs coBceM 6e300HHBIM
ABJIEHHUEM: 3JIEKTPOMarH1uTHbBIE
BOJIHBI, HCXOJslUlHe H3 HOHOCe-
PbBI, OPOXOAA 4Yepe3 CJOH C pas-
JUYHOM  IJIOTHOCTBIO,  MEHAJH
CBOH B3BYKOBOH TOH OT BBICOKHX
JI0 HHBKHX YacTOT. OTH BOJHBL
Ha3BaJH <«CBHCTALWHMH aTMoche-
PHEaAMH».

Jlnsi yero Mpl 3To paccKasanu?
A penc B TOM, 4YTO TENHKOHBI U
«CBUCTAIHME  aTMOCEePHUKH» B
OnpeieJIeHHOM CMBICJIE POJCTBEH-
Hbl. X moBejleHHE OYEHbL CXOMKeE.
W resMKOHBI 3aBUCAT OT HU3MeEHe-
HUA NJOTHOCTH CPefbl, B KOTOPOH
OHH pacnpocTpaHsamTcaA. Ha 3Tom
cBOHCTBE OCHOBAH METOJ HCIOJb-
30BaHHA T'EJHKOHOB [JA H3yye-
HHUSI 30H TOJYINPOBOAHHKA — 00-
JacTeH C pPas3yMYHOH KOHIEHTpa-
e SJEeKTPOHOB, TO €CTh C
pas3uyHoil MJIOTHOCTHIO.

Ho rnasHoe pame He 3T0. Ie-
JUKOHBI — BOJIHEI cjnabo3aTyxalo-

-fHe, a 3To 3Ha4YHUT, YTO HMX MOH-

HO yCHIUBaTh H TIeHEPHPOBaTh.
IlpaBpa, [Nl S5TOr0 BHOBL IIPH-
gercd oOpaTHTbcA K BJIEKTpHYE-

ckomy moso. IIpu  momornH
MarHMTOB CO3[AaeTcss B IOJYIPOo-
BOIHHMKE TE€JIHKOH, pacupocTpa-

HAIOIIMHECA CO CKOPOCTBIO HACEKO-
mMoro — 10 cm/cek. 3arem
NpUKJaJbIBAETCA K KPHCTaINy
SJIeKTPHYEeCKOe IIOJie, M IO €ro
KOMaHJle yCTpeMIAercHd BLOTOHKY
3a reJJHKOHOM IIOTOK 3JIEKTPOHOB.
Ouu coofmawT cOHpaneBHAHOH
BOJIHE JIOTIOJIHHTENBHYIO 3HEPTHIO.
Hepaneko BpeMs, KOIJla MOABATCA
HOBBIE FEHEPATopbl BJIEKTpOMar-
HUTHBIX BOJIH — Ha TeJIHKOHAX.

E. WPAHMAH
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CNOPTUBHAA TEPEMEHA

BMLLIEHKM

Caoenatire u3 pgepeBsHHBLIX NnaHok pamy 80 X 80 cm M ycraHoBMTE €€
Ha HoXkHM. B mnaHkax NpocBepnMTe OTBEPCTMSI M NMPOAEHLTE B HMX TOH-
MW IWWHYpP TaK, 4Tobwi NonyuMnace cetka M3 64 knerouek. lponymepyire
BEPTHMKaNM M rOPM3OHTANM, KaK NOKA3aHO Ha PHCYHKe.

lMpuroroBbre BMIWEHKM -— 3IT0 ABEHARUaTh Nap ACPEBAHHLIX WAPMKOB
Anamerpom okono 30 mm. Kaxpas napa coepgmHeHa wHypom ANMHOM
10 cm. lNMokpackTe BHWEHKM B pa3sHbie LBera, utobbl KOKABIM M3 uerbipex
rpaiolmMx MMen B CBOEM PacnopsdeHMM TPM MNapbl BMUIEHOK ORHOIO
yBera.

Hrpor 3aHMMaeT MeCTo B NeThipex METpax or pamel M Bpocaer cBoMm
MweHKkn TaK, 4tobbl OHM 3auennnMch 3a cety. 3a KAMAOe mNoONafaHne
3acuMTLIBAETCH uMCNO No ropu3ontanu. Ecnu e Builenwu nonagyr B
Yron KNETOUKM, 3aXMeCTHYB cpa3y [ABa WHypa, MrpoOK Mnonyvyaer KonHye-
CTBO OYKOB, KOTOPOE BLIMAET B Pe3ynbrare YMHOXEHMS YMCna Mo ropm-
30HTANM Ha YMCNO MO BEPTHKANMK.
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SJIEKTPOHHLIA LUATOMEP...

Cuetumk umnynbcos, Garvapes
«KpOHa», Mapa KOHTAKTOB, BbIKIO~
yatenlb — BOT BCE [ETaNM INEKT-

POHHOTO LWAromepa, KOTOPbi npH-
roguTcss BaM Ha  FbDKHOW npo-
rysnke.

KoHtakTel KpensTcs Ha nbnke
noa nsitkok 6ovunka. [posoga orv
HMX MAYT K npubopy — OH nNOKa-
3aH Ha cxeme. [pm kamgom ware
CNopTCMmeHa KOHTAaKTbI 3ambiKaloT-
Csi, 38 CYETUMK CYMMUPYET MMNYAb-
cbt, 3Has BeNMuMHY LWars, HeTpya-
HO BBICUMTaTE MPOWAEHHbIN NYThb.
He 3abypbve ymHOMMTLE pesynbrar
Ha8 [Ba: Befb KOHTAKTbI YCTaHOBre-
Hbl TONBKO H3 OAHOM nbbKe.
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.M PABMETYMK JOUCTAHLIMM

Stov e Nnpubop MOKHO MCNONb-
30BaTh ANs pa3metku moboi au-
CTaHLMM — f[aXe Ha CuAbHO nepe-
ceyeHHol mecTHoCcTU. [Mpucnocobne-
HME NOKA3aHO Ha pUCYHKE -— 3TO
AMCK U3 TONCTONH (haHepnl [uamer-
pom 318 mm (paszmep HymHO Bbi-
AepXaTh OdeHb TOUHO) C PyKOST-
koi. Konrvawrki  ycTaHOBNneHbs Ha
PYKOSiTKEe PSROAOM C [UCKOM, 8 Ha
CaMOM  gUCKe NPMOAENaH  WTKUQT,
KOTOPbIMA 33MbIKAET KOHTaKTbl NpPw
kawgom obopore gucka.

Tak Kak OKPYHOCTL gUCKa pPaB-
Ha OQHOMY METPY, CUYETHMK MNOKa-
3bIBAET rOTOBBLIA pPe3ynbrar, nNPuU-
4em C BLICOKOM TOuHOcThio. Cre-
Aute TONbKO, 4TOBbI AucK He MNpo-
6yxcoBuiBan, korga Bbi Bygeve Ka-
TUTL ero no Tpacce.

A. MAPHHH,
. unHenep
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Puc, A, CYXOBA

CNMOPTUBHAA T[EPEMEHA



Cleaatime 024 WKOAD

Mpubopul ANs WKONBHLIX Kabu-

HeToB, HKOTOpbieé Mbl Bam cCeropHsa
npegnaraem, COBCEM HOBbIE —
MOXHO CKa3arb, «C MronoYKM».

MX aBTOpbl TOMBKO Y70 MOMYuUMAM
nareHrbl Komurera no Aenam
u3obpereHnit M otkpbitMi npu Co-
sete Muuuctpos CCCP. [Mpubo-
pel 2t M yuebHble nocobus po-
CTATOYHO TMPOCTHl B M3IrOTOBNEHMM,
TIO3TOMY Mbl pPEKOMEHAyeM BaM
caenarh MX ANS CBOeM IMKOMbI

Y10 TaHoe
BpauieHune?

Xpucthuany [I'rolireHcy, KoTo-
pBIl TEepBBIM OTKPEII B 1673 ro-
Iy LeHTPOCTPEMUTEJIBHYIO CHIY,
ObIJIO, OYEBHJHO, BHavajle HE TakK
npocTo OGBSICHUTH CBOHM KOJjle-
ram CyThb 3Toro sfBNeHus. Tak e
HE cpasy CTaHOBHUTCH MOHATHOH
3Ta CHJIa M Ha YpPOKaxX (PU3HKH
B 7—8-x rjaccax.

HsBecTHBIE BAM HarJsgHbBIE HO-
cobuss 6e3 TpyAa AaloT HpeicTas-
JIEHHE O CYTH BpallleHHsi, HO CO-

BCEM HE PpacKpBIBAIOT <«BHAH-
MOCTb» CHJI, BO3HHKAIOL[HUX IHPH
BPAII[EHHH.

IlpenofiaBatenb (U3UKH CPef-
Hell mkoaer Ne 19 ropopa I'opb-
koro 9. C. IMamupo H306pena H
CKOHCTPYHPOBaJI IPOCTOH H OpH-
rUHaJdbHBIH TpHOOP [ANA  [AEMOH-
CTpaI{i 3aKOHOB BpaIaTeJbHOro
nBukeHust (puc. 1).

IlpuGop npencTaBysieT coboit
nojiylo TpyOKy, HacameHHYI0 Ha
crepseHbr B Buge OGywBbl T.
Ha xopnyce-Tpy6ke ycTaHOBJIEHEI
TPH METAJUIMYECKHX KoJblla-Tpy-
3a. Jlpa M3 HHX HMEIT OJUHaKO-
Bble MacChl, HO pacllojioeHbl Ha
PasHBIX PACCTOSHHMAX OT OCH Bpa-
menusd. TpeTHH rpy3 IIo Macce
BABOEe MeHbIle, HO HaxOAHUTCHA Ha
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TOM 3Ke PACCTOSTHHH OT OCH, 4TO
H BTOpoi. I'py3Bl yAepPKUBAIOTCH
NPYHUHAMH M MOTYT NepeaBH-
ratecsi BIOJB KOPIyCa B mpefe-
JlaX 1a30B, NPOpPe3aHHBIX B KOp-
nyce. Hampplli rpy3 HMeeT CBOIO
CHTHAJIUBALMIO B BHOE I[BETHOM
JIAMIIOYKH OT KapMaHHOro (hboHa-
PA, BHJIIOYAIOMIYIOCH I'Py3aMH NpH
HX JABUMeHHH. IlHraroTcs JIaMioy-
KH OT BBIIPSAAMHUTENA WIH OT Oa-
Tapedkyd. OQUH FOJIOC HCTOYHUKA
NHTAHHA COEJUHEH C KamgoM H3
JIaMIIOYEK Yepe3 H30JIHpPOBAHHBIL
OT HopIlyca CKOJB3AIIUE KOHTAKT,
a ApyroH BBHIBEJEH Ha KOpIHYyC.

Yro6er  mpuGop  3apaboras,
HY#HO BCTaBHUTb HPHGOP-TPYOKY
B IEHTPOOEHHYI0 MAILHHY H XO-
KpYTHTb ee pyury. Ho BOT npu-
6opyHK 3aBepTescsa. Beubixayna
o/lHa JIaMIIOYKa, 3aTeM Apyras u
TPEThA. IlBeTHEIE JaMIIOYKH
MeJIbKaloT Bce OBICTpee M OBICT-
pee, cIHBasch B CHJOIIHOH KPYT.
IlpocTo, HHTEPECHO H JTOXOAYHBO.

Botr cyTe JelicTBHA mpHOOpa:
NpH  BpallleHHH 10J [AelCTBHEM
LIEHTPOOEKHBIX CHUJ T'PY3HI pacxo-
IATCA OT OCH BpallleHHS, pPacTH-
ruBasi NpYHHUHBEL. Benmuunna [fe-
dopmalMy ITPYMHHUH U €CTh BeJu-
YHHA I{eHTPOCTPEMHUTEIbHOM CHJIEL.

Ilpu wmanoit ckopocTtH Bpalle-
HUA JaMIo4yku He ropsAatr. C BO3-
pacTaHHeM  YILJIOBOH  CKOPOCTH
rpy3 ¢ HauOoJbIlell Mmaccoii M
HauGoJBIIMM paguycoM OT OCH
BpallleHHUsT HAaYHET MNEepBBIM JBH-
ratbCcsi M 3aMKHET KOHTaKT cBoeit
JaMmnoyky. JlaMmoyka 3aropHrcs.
Ilpu panpHeldeM  yBeJIMYEHHUH
CKOPOCTH 3aropyrcs Apyras Jam-
fIOYKa, rpy3 KOTOPOH HuMeeT Ty
3Ke Maccy, HO MEHBIIHH pajguyc,
U TOJIbKO IIOCJie B3TOTO 3aropHTCs
TocyIe HAA.

Ha pucyHKe 1:

1 — Tpy6uaTbiit Hopnyc; 2 — YyHa-
3aTenb BeNHuWHbl LEeHTPOCTPEMH-
TenwHOM cunbi; 3 — rpysb;; 4 —
CHONb3ALYHIE HOHTAKT, HW30NHPOBaK-
Hbil OT KoOpnyca; 5 — XBOCTOBMK;
6 — yBeTHbie NAMMOYKH; 7 — nNpy-
MHHBL.
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AHusaa“
MONEeRyna

Muoroe B (bHBHKE MOMKHO
pOMOAENHPOBAaTH, TEM CaMbiM
3HAYUTEJIbHO YNPOCTHE H  YCKO-
PHB YCBOEHHE HpeaMera. Zla',ﬂe
TaKoe, Kasanock Obl, CJOHOE
ABNEHHE, KaK KalWIJAPHOCThb, M
TO JIerKO NMOAJaeTCHA HarlAAHOCTH.
HKoHuMK  1{BEeTHOII MPOMOKAIIKH,
ONYILLEHHBIH B WUAKOCThH, TOBOPHT
caMm 3a celd.

IIpoBonoyHas mopenb MOJEKy-
bl ¢ lIapaMH I[IOKa3bIBAeT, W3
Yero COCTOHT  MOJEKyJa, HO
YMaJYUBAaeT O SBJEHUAX, ITPOHC-
XOAAIMX BHYTPH €€ NOJ B3aHuMO-
elicTBUEM pas3JiHYHBIX CHJIL.

Acnupadt [O. JI. HoBapckuii,
JoJroe BpeMs  OpenofaBaBIIHIL
(H3UKY B HIKOJIe, CKOHCTPYHPO-
BaJl HarJAAHOe nocofue, KOTOpOe
nomMoraetr Oosiee JOCTYIMHO IIOKA-
3aTthb Mukpomup. IlpenogaBartesnb
cienall INONBITKY [pHU3BaTh Ha
[OMOIIlb BCEM 3HAKOMBIH MarHHT.
OnHaKoO MarHHT He IpocToi, a
VHUBEPCAJIbHBIH, KOTOPBIH ObI B
OfIHOM Clyyae NpPUTATUBAJ, B
IpYyroM — OTTaJKuBaJl.

B pesysbrarte AJHTENBHBIX T0-
HCKOB MeNaeMoe B3auMofetlicTBHE
MarguToB yjajoch HaltH. Od-
¢bexT OBIN AOCTUIHYT Onaropapsi
MPUMEHEHHI0 KepaMHYecKux Mar-
HHTOB IPAMOYrOJBHOH  (POPMBL,
XapakTep B3aUMOIEHCTBHUA KOTO-
PBIX 3aBHCHT OT OPHEHTALHH HX
rpanedt (puc. 2).

Tenepp 0CTaANOCh BOIJIOTHTH
HIE B ¥U3Hb. J[Ji 3TOrO B3AIH
[Ba JIepeBAHHBIX Opycka pasme-
pamu 37xX170X10 mm. B 6pyc-
KM Bpe3aJU N0 1UecTb MarHHTOB
¢ rabapuramu 8X10x5 MM, C
uraroM  Memay HUMH 12 MM,

Kamxpapili  MarHutT  BOHcCalld B
OKPYHHOCTH, KOTOpBIe H HIrpAaT
poJib MOJIEKVJI BELEeCTBA.
Hns 6orpuIeH HArIsagAHOCTH

OKPYHHOCTH 3aKpacH/IH UBETHOH
HPacKo#.
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Mopnens rotoBa. XHUTPOCTH €€
3aKJIOYaeTcs B TOM, YTO B OJTHOM
cilyyae {(IpH MOJIOMEHHH MarHu-
TOB ONHON NJIAaHKH MeWIy Maruu-
TaMH Opyroi) AeHCTBYeT cHAa
NPHUTSIKEHUA, MPH COBNAAECHHH e

OTHX MArHUTOB — CHNA OTTAJIKH-
BaHHA. PassepuuTe onHy M3 mja-
HOK Ha 180° — asdderT MeHAET-

€A Ha TNPOTHBOIIOJIOHHDLA,

JAna pgeMoHcTpalMKM  ympyroi
neopmMalid  CJAOMWEHHBIE  TOJIO-
BHHKH OpYCKOB CABHIalOT BJOJIb
MJIOCKOCTH coefHHeHusA Ha 0,5 Iua-
ra. [locne npekpalesdsa [ged-
CTBHfl NPHJIOMEHHOH  BHeIUHel
CHJIbl [PUTAMEHHE Memay mnapa-
MH MarsHuToB BO3BpalllaeT MOJeNb
B HCXOJHOE COCTOAHHE: YaCTHIBI
TeNla Kak Obl BO3BpauialwTcAd B
IEPBOHAYAJIBHOE FOJIOHEHHE.

OTOT OmBIT HArlfAIHO JE€MOH-
CTPHPYET MNpoLecc yupyrod pme-
opmanun. Ilpu cMmeujeHuu Gpyc-
KOB OoJiee 4eM Ha iuar JeHCTBYOT
CHJIbl COCEJHHX Tap MArHHTOB, H
MOJleJlb TIEPEXOAUT B HOBOE CO-
crofide. B JpanHoM ciiyyae Je-
MOHCTPHPYETCH nJjiacTU4ecKast
pedopManys, NpH KOTOPOH dac-
THIBl Te€Jla He BO3BpAIAIOTCA B
HCXOHOE TNOJIOHeHHe U (opma
Tella He BOCCTAaHAB/IHMBAETCH.

Tarum 06pa30M. MPOCTHIM JBHU-
WeHueM [BYX TNJaHOK  BJOJb
NJIOCKOCTH HX COEJIUHEHHA MOMHO
Harjasi[HO NOKa3aTh CyTb NOTEH-
nuajpHOro Oapbepa MexAy MOo-
JeKyJaMH. [POAEeMOHCTPHPOBATH
MeXaHU3M VYIOpPyrod H IJiacTuye-
CHKOM dedopmanuy, YJIOBUTH
CBA3b MHKPO- H MaKPOCTPYKTYP
yopyrod MW mJacTHYecKod — Ade-
¢opmauuu TBEpPAOro TeJIa

H3rotoBuB u3 00bIYHOH OyMma-
i HJIM KapTOHA IIPOCTEHBKHH
Tpacdhaper ¢ H30OpameHHeM, Ha-
npuMep, 3aKJenoK, MOmHO 06ea
ocoforo Tpyna HNPOAEMOHCTPHPO-
BaTh fBJEHHE Cpe3a 3aKJIENKH.

Y106l coesnaTh TaKoHM NpHOOP,
Kynure  Habop KepaMHYeCcKHX
MarauToB. B kopo6ke 60 marsu-
TOB TATH THIIOB H pa3MepoB —
TaKoro 3amaca BIOMHe XBATHT.



nerYexH-
ATHMHA

Hak nomoun yuammmcs 3pu-
TeJbHO  BOCIIPHHMMATL TPYAHbLIE
rpaMMaTH4YeckHe mnpasuia? Hak
IOMOYE HM HOPOCJCIHTL H3MEeHe-
HHA TpaMMaTHYeCKHX (opm?

CyulecTByioiye TaGiIHIBl AT
JHIIb HAYaJbHOE H KOHEYHOE [MIo-
JIO¥EHHE CJIOB WJH COYETaHWi,
CPaBHHBAIOT HX, HE MOKasbiBas
CyTH BHyTpenaux cBsaAzeil Horpga
«HA», «B», «3A» ssusawrca
MPHCTAaBKAMH W MHIIYTCHA CIHTHO,
a Korja npefsjoraMH H IH-
wytea paspeneno? Hak nokasasa
NpaKTHKA, M3-38 BTHX NOTEPAH-
HBIX CBf3¢# H INPOHCXOJAT TPYH-
HOCTH IPH HANMUCAHHH TeX HJIH
HHBIX CJIOB.

Y  npenojasartedis cpejgHeit
wkoisl Ne 3 ropojga JIpBoBa
C. H. flpocnaBrieBa Oblila JaBHAA
MeyTa CO3[aTh MOJABHIKHbIE Tpa-
dapeTsl — MOJEJH, KOTOpble Obl
HAMVIALHO  TOKa3blBallH  HEyJo-
BHMbI€ npeBpalleHHsA CJIOB.

IIycte Gersas raacHaa «yoe-
raet» Ha rJjazax  yyallHxcd,
MycTh MPHCTAaBKa MNOKHHET Hape-

yue, NpeBpalias ero B CVLe-
CTBHTE/bHOE HJH IpHiararejbHoe
¢ npepJsioromM. Yike fepeple Ofbl-
Thl ¢ JBHIKYIHMHCA  4acTAMH
CcIOB MOKa3aJH, YTO BOCHPHHH-
MaTh MW 3anoMHHaTh MarepHal
cTano 3uaynTel]bHO Jerye. Ham-
nad . TabjHIa elje H BKOHOMHIA
po 12 MHHYT, OTBEIEHHBIX Ha
oObACHEHHE.

Ha wetsipe mocobusa C. H. fIpo-
cAaBleBy ObWIH BbIAaHbl aBTOP-
CKHe CBHAETENbCTBAa. PaccMOTPHM
onso H3 Hux (puc. 3 u 4). Ouo
npejicTaBiifAeT Co00H miaHiuer, Ha
KOTOPOM HaIMCaHbl 2arojioBOK H
nATb NpefnOKeHHH-TIPHMEPOB.
B KOHIE Kamaoro H3 HHX chaena-
Hbl OKOIIKH-BBIPE3Bl B pasmep
Jeyx cjop. C BHYTpeHHEH CTO-
pOHBI mjaKaTa ~ HMEITCA TPH
KOMIJIEKTa TNEePEMEBIYCK, CHAGHKeH-
HbIC OFpaHP[‘{HTe.TIHMH nopayu 1o
qinse. B posu  orpaHuUYMTEJCH
BLICTYNAKOT BHICTYNBI H3 06o0Jice
TOJICTBIX NOJIOC TOFO e MaTepHa-
Ja. OTH OrpaHUYHTEJH MO3BOJIS-
0T nepeMelaTbca Kamjod mnoJo-
ce Ha pa3Hble, CTPOrO OnpefesieH-
Hble paccroAsud. [IBurasa Te HIH
HHBIE MOJIOCHI, BBl MOMKeTe Ha-
mIAOHO yOeguThcA B TOM, Kak
OOHH H Te e CJioBa mpeBpa-
WAI0TCA B Pas3yiHYHBIE YacTH pe-
4YH, KaK CJIMBAIOTCA CJIOBa C MPH-
CTaBKaMH H 00pasylT Hapeyus.

: OTIUHaU HAPEHUS C NPUCTABKAMM >

OT CYUWECTBATEMTbHBIX ¥ NPUAST& —

FATEAbHBIX C NPEQNIOTaMiA

flomowe nrnuwna 8o [GPemi| 505 )
. Orwu 3aceeprany 8
bonysl creenssu 8
Kupnuy nepenoycusiu 8 [PIargro TATRT Y
Aeru nrarasuce 3a [HETIO 0T Pagy]
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Puc. 10, YECHOKOBA

NPABONMMNCAKWE
HEONPELENEHHBIX
MEC TOMME HWA

2T x
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3Ty UHTEpecHyw Mojenb po-
TOPHOW AXTHI MIPESNOMMAN  f10-
CTPOMTb CBOWM YMTaTeNnAM HawW
APY3bf W KONNEr# W3 BEHrepcHoro
MypHana «3Jsepmewitep». [lonpo-
Gyiite caenarb ee W BBl

OOp9HBIE mApYC 3HAKOM BCEM.
Berep najgyBaeT ero, cosjaBas JBH-
YOV cHiy. A poTopHHI mapyec,
KOTODHI BBl BHJAUTE HA DHCYHKAX,
nepejaeT yeuwiue Ha BHHT, paboTas
Kak JiBUraTell. ¥ 9TOro mapyca
€cTh HEJOCTATOK: MOJENb SXTHI,
000pYZIOBAHHAA UM, He MOKET pas-
BUTb TaKYX CKODOCTH, KAK ¢ OOBIY-
HEIM IApYcOM. 3aTo ecTh M Tpe-
HMYIOIECTBa: BO-TEDPBHIX, OTIAJIAET
Heo0X0IUMOCTL  «JIOBUTH  BeTepy,
MeHAS IOJ0MeHNe Iapyca; BO-BTO-
DHIX, XT3 MPAKTHYECKH OAMHAKOBO
XOIuT Mo HMOLIM YrioM K BeTpy
M Jaxe IpSMO NPOTHB BETpa.

Potop ycramaBimBaeTcs Ha SX-
Te BepTUKANbHO. Bpamasch MOJ
HalopoM BeTpa, OH dYepe3 IIecTe-

MEeHYATy0 Iapy NPUBOAUT B JBHA-
seHHe Bal Trpe0HOro BUHTA.
KoHeTpyKIui0  KOpIyCa  SXTHI
pribepute camu. JumHA CcyjHa NpH
YEa3aHHEIX DasMepax poTopa — He
Gompme 700 MM, He poyganbmmsaii-
Te KOpIye U3 TUeIbEOr0 KYycKa Jie-
peBa — OH TOJNYYHTCA CIUIIEOM
TseNLIM. WaroToepTe JerKui 1
npouRsii Kapkac u ofmeiire ero
daHepELIM IoHoM. M3HYTpH mIoH
okiefire Oymaroit (oHa mpejoxpa-
HUT (aHepy 0T DACTPECKHBAHNA) H
HoKpoiiTe BOXOCTONEUM IJAKOM.
Ypobpr AXTa He ONPOKUJALIBA-
nach, OCHACTHTE €e LIBEPTOM C IDY-

oM. Ha  KopmMe  yCTAHOBHTE
PYIb — €ro ToJoHeHHe JOJIKHO
(MECHPOBATHCH.

JomacTu poTopa M30THMTE U3
MIULIMMeTpoBoH Gayb3pl MM (ane-
pe1 Tonmunoii 0,6 mm. Jucku wusro-
ToBbTE M3  (amepnl  TOMMUHOM
1—1,5 mm. Potop poisen cBOGOA-
HO BpAMATBCA HA BEPTHRAJIBHO
yeTaHOBJIERHOH CIMI{E.

Hocie Toro Kak BaM yjacTcs
[OCTpOMTH M MCIBITATh  SXTY
¢ DOTODHLIM TIADPYCOM, nonpobyiite
[03KCTIEPUMEHTHPOBATh, MEHSS BbI~
coTy W JuaMeTp pOTOpa, (ODMY
ero Jjomactefi, BeAUYMHY BUHTA.
Boirn MoseT, BaM yHacTcsl YBeIH-
9uTh CKGDOCTh AXTHl, YAYYLINTH
ee YCTOIYMBOCTD.

Ioresnvie cobemut

MonMaTMNEHOBYIO NNEHKY MOMMHO COE[IMHMTL Tak: 3WKMMTe JiBa Kycka
NNEHKM MEXAY METanNMuecKMMM RMACTHHKaMM, utobbl Kpas cnerka Bbl-
crynanK, M npoBefMTe ropswei cnuukol. Liloe ceapeH.

Baw mnazwmii GpaTtMiiKa, KOTOPLIH AeNaeT nepebie Wary, c TPYAOM
coxpaHser paBHOBecMe Ha CKONb3KOM Nnapkere. Mpukneire K NOROWIBAM
NMHETOK ABE TOHKME NONOCKM pe3uHbl BAONL CTYNHM — M pe6eHok moxer

cMeno xoAMTh NO HATepTOMYy nony.

He6onbIUON NOCTOSHHBLIH MarHMT BCTaBbTe B THUIBHYIO YacTh PYKOATKM
monotka. Tenept Bam HecnoxHo 6yfier nocne OKOHYAHMA pabotu co-

6parb paccuinanHble rBoO3fu.



“SA

POTOP
(PAHERA 46 M)

350




v

aMeutan.

Puc. xypoMHMKa
P. ABOTUHA

A,



