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Ipoaerupuu scex crpau, cociunsiirecs!

B Eexnuka-
|| ]onoaerxu

ExemecAyHbIFN O6GLLECTBEHHO-NONHTHYECKH,
HaYYHO-XYAOMECTBEHHbLIN H MPOM3BOACTBEH-
HbIH wypHan UK BIKCM. 35-

Mbl BCTYNHUIIM B TOR
BEJIMKOrIoO
NATHAECATUNETHMA OKTABPS,
M B NPEAMABEPHM ITOH
CJIABHOH TOLROBUI{MHBI
HALLM KOPPECMOHAEHTLI
OTNPABM/IMCb K YUYEHbBIM,
HTOBbl CMPOCHUTDL MX,

4YTO OHM AYMAIOT

O BYAYLUEM CBOEA HAVKMWU.
BELAL OBMIJIENA

HE TOJLKO B3rnan

B MPOLUNOE,

HO 4 NOoBOR NOroOBOPUTH
O NEPCNEKTUBAX.

L
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o MOIKHO AM NPEJCTABHTD CEBE COBPE-
MEHHOE OBILECTBO bBE3 HHBEPHETHHH?
o KHBEPHETHKA — JKOHOMHKA — NPOK3BOJL-
CTB0. HAHHE NPOBAEMDI B 3TOM HANPABJIE-
HHH Bb CYHTAETE CAMBIMH HHTEPECHBIMH,

CTPATETHYECKHMH?

o KAKYI0O PABOTY BEJET BAW HHCTHTYT

B HACTOAILUEE BPEMA?

To He 3ameTHn, uto oH obokpa-
Rneu, TOT He YTParHai Huueron,
,’ Dt myapuie cnosa Llexcnupa
MOMHO NPHUMEHHTb ¥ K OlLeHKe
Hayk. MpeacTasum, 410 B NPOWIIOM Bexe
BAPYr Mcuyeana MexaHuka. 3amerunu 6ol
310 esponeiub? Euwe 6b1, Beas Ges Hee
HEBO3MOMHLS HuKakMe mexannambll [MMe-
pen mopbmu BcTana 6wl gunemma: anbo
3aMepP3HYTh M3-33 OTCYTCTBMS yrns, smubo
BCEM 3aHNTHCA OTKAYKON BOALI M3 WAaXT,
MYCKYNbHOM  CHNOM MexaHnue
CKHE HBCOChHS.

A tenepb ponyctum, uto knbBepHeruxa
He poaunack B cepeawHe XX Bexa, a ono-
apana atak ser Ma 150. Kakx arpasmnoce
6bi 3TO Ha MM3HKM COBPEMEKHLIX MoaeR M
ux notomkos?

CEFOfiHS. AAns cocrasnenns roaosoro
HapogHoxoasiicTBenHoro nnaxwa [ocnnany
CCCP  norpebyerca 30000 uenosexo-
ner, vo ectb 30000 paboruuxos Byayr pa-
6orare Hap HMM Uenuii rof AHEM M
HOUBIO,

YEPE3 15 JIET. Mo mepe pansHeiwero
pocra NPou3soACcTBa ofbem nocrynaougen
uHpoOpMayMK, a CNefoBaTenvHo, H TPyA-
HoCTH nnaumpoBakus ByayT yBensuMBaThL-
¢s. OpHeHTHPOBOUHbIE pPAacHeTbl NOKasbi-
BAIOT, YTO €CAH COXPAHUTE HEUIMEHHLIM

HA 3T4 BONPOCH!
OTBEYAET
BMLLE-NIPE3MIEHT
AKAZIEMHM HAYK YCCP,
AMPEKTOP
MHCTMTYTA
KMBEPHETMKM

AH YCCP,

NAYPEAT
NEHUHCKOM NPEMMM,
AKAZIEMMK

Buxrop
Muxaiinosus
rnyuKoB.

yPOBEHb TeXHWYECKON OCHALeHHOCTH cie-
Pbl  NNAHMPOBAHMS, YMPasneHuMs M yuera,
6e3 yxyaweHus xadecrsa, To B 1980 rogy
notpebyercs 3aHsTb B 370 ciepe BCe
s3pocnoe Hacenewwe Coserckoro Coiosa.

YEPE3 100—150 JIET. O6nem HayuHbix
MCCNefOBaHMI BO3PacTan [0 focneaHero
BpEeMeHH B OCHOBHOM 33 CHET yBenuueHHs
Konwuyecrsa yueHbix. Bes asTomarusaumm
YMCTBEHHOTO TPYAa 3TH TeMmnsl, BeposT-
HO, COXPaHSTCH, M TOrAa K YKa3aHHOMY
BPEMEHK UMCIIO YUEHBIX YBENMYMICS B
1000 pas. fIpakyuuecku 310 Gypmer oama-
4aTh, WTO BCe HENOBEYECTBO NPEspPaTuICs
B COTPYAHMKOB HayuHLIX YupeXxaeHui.

Utak, kak rosopst marematuku, f[aH-
HOe [gonyuleHne nPUBOAMT Kk abcypay.
3Hauut, M snpamb Ges xubepHermku wHe-
Bo3momeH aporpecc. MogobHo ToMy Kaik
CYMMapHasi MOWHOCTb 3NEKTPOCTAHUMK M
APYIrHX CHNOBBLIX YCTAaHOBOK onpepensier
IHEPreTHHECKYI0O MOlfb CTPaHbl, CyMMap-
Has MOWIHOCTE INEKTPOHHLIX UKH(PPOBLIX
MmawuH ¥ Apyrux kubepHersuecxux ycr-
pokicTs onpeaensier ee HHPOPMALHOHHO-
MHTENNEKTYanbHylo Molb. M 31a Molss —
M0 MEepe YCNOMHEHHS NPOKIBOACTBA —
6yner Bce 6Gonbue onpenensTb NPOMBILL-
NEeHHO-IKOHOMMUYECKMH NOoTeHuuan  rocy-
AapcrBa.
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B. KPAKOBCKUA u A. KPY-
3E He HOBWMKM Ha CTPaHHW-
uax Hawero MypHana, H YMTa-
Tenb, BO3MOMMHO, 3ANOMHUA WX
€TaThio «I:g& 6e3 HOMHHLI» U3

N 2 3a roa. Mepman 06-
NOMKA 3ITOro HOMEPa HANIOCTPH-
pyeT WX HOBYIO CTaTpio, HOTODAA
HanucaHa B NRKO ]
HOA nuTepaTypHo# dopme.

e o5
115 F
587

Eﬂo eHT- aaoc'rpounnb H. NE-
PENNETYHHKOB snepsbie BLiCTY-
NAeT Ha CTPaHHWLaX Hallero Myp-
Hana, JKcnpeccropog ofHospe-
MEHHO W_ TemMa ero HayuHeX
H3LICKAHHA W TeMa CTaTbW.

‘~ ‘4’ ‘”“‘

TeKTYpa — BTOpam cne-
UHANBHOCTS HHMeHepa-rpano-
crpoutrenn A. APXAHFE/NIbCKO-
ro. B pgucceprauMu no nNAaHW-
POBHE FOPOACKUX MUALIX KOMM-
NeHCOB OH MWLWeT ONTHManbHble
PelIeHMA Ha CTbIKe CBOWX cne-
ymansHocTed.

Posa MYCHXHHA uacro sbi-
cTynaer 8 Hawem KypHane Hau
Yyenosex, NEPOM U KHCTLIO WANIO-
CTPHPYIOWHH WarH TeXHHUYECKo-
ro nporpecca. B atom HoMepe
BbI BMAMTE ee HOBYI® paboty —
UBeTHYIO BHAAAKY K cTtaThe «YTOo
npou?:ol.uno Ha o3epe HKoHuc-
TOHD», ;

TR RS SRR TR HALUM ABTOPbDI

AHAMALI B  METannypruyeckui uex B
7 AHenpoasepiKuHCKe NPUWAM  KWeB-
ckHe KuBepHeTHKH. DKcnepyMeHT, KaTo-
PLI OHM rOTOBWAM, MOXOAMN HA 2MUIOA
u3 dantactuueckoro pomaHa, lpe-to 32
TPUAEBATL 3emens, B Kuese, Haxopunace
YMWH — yHusepcanbHas MaluMHA WHK-
POKOro Ha3HaueHWs — MO3r KubepHaeTH-
yeckoi cuctembl. OT Hero Kk cranenna-
BMNbHOW MeuM NPOTAHYNUCD «HEPBbIn =
NpoBOAA, BaKAHYMBBIOU\MECS (OPraHami
uyscTe» — paTumkamu npubopos.

B uexe Hauanacn nnaska. Cranesapni
NO KaKUM-TO M3BECTHbIM TONBKO WM TNpPH-
3HaKaM UYBCTBYIOT: TNaBHbIH MOMEHT Ha-
crynaer. Euwe cexyWga — M crane now-
fAet 8 Gpak. Ho 3a cotHu kunomerpos
YMUIH orpaer npukas: «lotosoln — ¢
OrHEHHAR <CTPYS BbLIPHIBAGTCH W3 NeuM.
AHanus TnOATBEPKAAET: METann ceaped
otanunol

3to 6Lin nNepBLIE B WUCTOPUM TEXHWUKH
ONbIT YMNPAaBNEHUS CNOXHLIM NPOU3IBOACT-
S8eHHLIM npoueccom Ha Gonbiom paccros-
v, 3auem? [lna uyero? Passe He npowe
fIOCTaBUTE «INEKTPOHHBIN MO3r» NPAMO HA
sasope?

Het. Bo-nepsuix, YMILIH npoxoanna o6-
Katky, a ee nerye nposectu B nabopa-
Topuu. A BO-BTOPbIX, 3aecb 6bina NogHR-
Ya OARHa M3 crpaTeruueckux npobnem ku-
GepHeTHKM: OCHAWATL NW KaXA[OEe NPOUa-
BOACTBO CNEUMANHIUPOBAHHOK  BRIYMCIH-
TeNbHOH MALWMKHOW MNM KOHUEHTPMPOBaTh
#“X SAANM, B YHUBEPCANbHLIX &MO3rOBbIX
ueHTpaxn? B 3KOHOMMKe, Kak Ha dpoHTe,
6LIBAIOT TaKMe NONOMEHUR, KOTAA TeXHH-
Ky NPUXOAMUTCA KOHUEHTPMPOBATL Ha pe-
WaAIOWMX HANPAaBNGHHAX.

Mpeactasute cebe Hawy Ykpaudy 8 no-
py Y6OpKM ypoKas CcaxapHOi CBeKnbl.
Yrobel noaBesT™™ ee K CaxapHbIM 33BQ-
Aam, MobunusosaH sech TpaHcnopr. U ace
PaBHO COCTaBOB He XBATaeT, HA CTAHUMAX
saropsi, npobku, Cneumanucrsl roToBAT
NIEePCNEeKTHBHLIN NNAH TAKWMX NEepeso3oK 3a
HEeCKONbKO Mecsales Bnepes M COCTaBNS-
10T BAPWAHT, OTNMYAIOWMHCA OT ONTHMaNL-
Horo Ha 10—12 npoueHtos. A nnad ne-
PEBO3OK, COCTaBAEHHbIA MHCTUTYTOM KM=
6epHetuku, nossonun euicsoGoauts 12 Thic.
TOBApPHLIX BArOHOB M C3KOHOMMTL 120 ThIC.
py6neii.

CaeroBoil cTeHn MawmHbl «ONTUMYM=29.
Onepatop «3arpysunn» ee CBeAEHUAMM O
NPOM3IBOAUTENBHOCTH 3aBOAOB M KONM4ecT-
e cBeKNbl, BLIBOIUMOW € Ka¥AROro nons.
Ha 71abno 3amrauch KpACHbIE NUHUK —
ONTUMAaNbHLIE NYTM CNeROBaHWA PY308.
Ho sor coofuwaior: nospexaeHa oaHa U3
AOPOr, & Ha OAHOM M3 CTaHUMA PEMOH-
TUPYIOTCA TIOABEMHbI® KpaHu., Oneparop
BHEC 3TH AaHHLIE B MawuHy, U Ha Tabno
nposBMAKCL HOBble, camuie nyuwue 06-
XOAHbI® NYTH.

TpaucnopTHele 3asayu, TpeSyiowue Mme-
cAues pyuHoro TPyAa, Ha «Ontumyme-2»n
PelwaloTcs 3a CuMTaHHbie uackl. A uem
we 3arpysute mnopobuvie, ewe Gonee
mowgHsie IBM?  Muorue ropoaa ofpa-
waorca 8 Kues ¢ npocbBoit cocrasute
AN HMX rpacuku nepesosku xneba.
CTpoiiku NpocsT paccuuTaTh ONTHMAaNbHbIG
MappyTel Npu AocTaske Ha Hux GetoHa
c 3a80A0B. B 3aKa3uMKax He/OCTATKA HeT.
Ho utobel pewuts 3T 384844, MaWMHE
He 0653aTeNcHO NOKMAATL BbLIYMCAMTENbL-
Hblli UEHTP: WH(OPMAELMIO MOXHO nony-
4YUTL NO NPOBOAAM.

Kpome rtoro, ects npo6nemes, Karo-
pble NOA CHANY PewuTs NHlib HECKONbKMM
3BM unu «obveauHeHmion aHanorosol
MawuHbl ¢ uudposoi. B kuBepHeruke,
Kak M Be3fjle B MAaTEePHANLHOM MHpe,
cnpaseagnus 3akoH puanektuku: obvegu-

HeHMe MAWMKH NOPOMAAeT HOBOE KauecT-
Bo. Ho obvepuHeHHe §AYMAEIOWMUXY Ma-
WKHH POXKAAET U HOBble npobnemsi.

'y»:-am.noro M3 TPex KPYNHeMWMX UeHT-
pos kubepHetuku — B Mockse, Kue-
Be u HosocuBupcke — cBOM OCHOBHbI®
HanpasneHus pabotbl. MockBWuM co3paloT
M uccheayloT GbicTPOAENCTBYIOWME  Bbi-
UUCNUTENbHBIE MAaLIMHBLI, CUBUPSKK 3aHM-
MAIOTCA  TaK HA3bLIBAEMBIMU  FHEPUAHBIMKY
cxeMaMu w3 BeicTpopencTeylowMx 3ne-
MeHTOB, obnactb kueBnfgH — obuwieHne ¢
MALUKHOM, BEPHEE, € MALIMHAMM, NOTOMY
UTO 4enoBe4eCcTBO OKAasanoch AULOM K
nuyy ¢ accoumauueri DBM, kaxabid uned
KOTOPOJi roBOPMT Ha cOBCTBEHHOM s3bike,

Ho, okasuizaercs, MawMHHbIN A3biK eCTb
TOUHOE OTPAXKEHHE KOHCTPYKUMM BbIHMCHM=
TeNbHOH MawmHbl. YHU(HUHPOBATL BCe 3TH
A3bIKW BCE PABHO, YTO CHUBENMPOBATL BCE
TMnbl mawuH. Fae e soixoa?

B 1960 rogy s TMapuxe cocroancs co-
pym kubepHetukos. Ha Hem 6uino pewe-
HO fIPeKPaTHTL BABUNOHCKOE CTOMNOTBO-
perHne B8 mMupe 3BM u sBectu MmawwuHHO®
«3cnepanton» — AJITON-60. Sauixk ator
MMEET HECKONIbKO YPOBHEN CNOMHOCTH,
MONHOCTBIO MM BNARGIOT NHLbL MOULHKIG
MaLIWHBI =  CMHT@NNIeKTYansl»  TUnA
BICM-6 u M-20. ins pacnpocTpaHeHH.IX
3BM «knacca  «MuHckn M «[llHenp» oH
CNMIIKOM CnodXeH. A malwuHbl Tvna «fMpo-
MUHbY W «MuP» FOBOPAT HAa OMeHb YNpPo-
wenHom AJIMOJle. CposHeble MawMHbI
NPUXOAUTCA CHAGKATL TPBHCNATOPAMM —
NepPeBOANUKAMU C WX BHYTPEHHEro sabika
Ha WHTEPMALLWHHBIN,

Ha ANOJle yme Haneuarano 6onee
20 Tpic. nporpamm, B CLUA Ha Hem ko-
AMPYETCH, HANPUMEp, hareHTHas WHpOp-
MalMA, HTO 3HauuTensHo obneryaer ee
XpaHeHHWe M NoucK. Tak uTO B3aWMONOHM-
MaHHEe B MMPe MaWWH ® OCHOBHOM, MOM-
HO €4MTaTb, ROCTHIHYTO.

lTopasao cnoxHee okasanock YycraHo-
BUTL HENOCPEACTBEHHLIN KOHTAKT MAaLMHL!
< uvenosekoMm. Ewe Heckonsko ner Haszag
nporpaMmupoBanue 3apay 6bino Mckycet-
soM. Meway yueHptm W DBM oxasanack
KaCTa NOCPeAHMKOB-NPOTPaMMKcTOs. Bos-
HMKANO nNpOTHBOPEeuMe: MaluWHAa peluaer
33484y 33 MMHYTY, HO Ha 3aWKDPOBKY #
BBOS NPOrPamMmbl TPATHIMCL MeCcAubl.

MpeanbHo 6bino 6ei oBwiarbcs ¢ IBM
Ha HaWeMm, YeNnoBEUEeCKOM N3blKe — TO fiM
roNoCoM, TO N ¢ nomolublo nucbma, Ho
CMOAENUPOBaTh 8O BCeM obbeme f3blK —
3HAUMT OTPA3UTL B MalIMHE BCEe MHOTro-
obpasne uenoseueckoro MbnuneHus. [lo-
ka 3to He ypaetcs. [lomumo npouero, me-
waer M HeAOCTATOUHEA EeMKOCTh NaMATH
3BM, cnosapHbiii 3anac ux Hesenux. [lo-
3TOMY O6pauiaThCs K HUM NPUXOAMTCA Ha
yceueHHOM, kak' 6nl perckom n3vike. 3a-
To ¢ ycraHoBKaMM «Mup» M «[TpoMUHE»
MOXHO HABYUMTBCS «rOBOPHMTL» Yepes He-
CKOMNBKO HAacOB NOCAE 3HAKOMCTBA.

BnpoueMm, He Bceraa MmauwmnHel Byayr
npucnocabnusarecs k uenosexy. Co spe-
MEHEM anrOPUTMMHECKM S3bIK CTaHer Ta-
KMM e NPMBLINHLIM, Kak celuyac Ans
MATEMATUKOR A3biK (DOPMYN.

PoxaeHue kuGepHeTuKM koe y koro no-
POAMNO COMHEHMEe: & He CTONKHYTCS NK
MHTEPEChI GYMHbIX» MAaWKHH W uyenosexa?
20 net, npowepwMX € TeX NOp, Nokasanm,
yro ans sroro Her nosopa. KuBepHeruka
caenana HagexHee M nocnywHee BCKO
TEXHWURY — PACTET MOLLb «YMHBLIXD MAaLIMH,
38 BMECT® C TeM BO3pPACTaeT M BNacTb 4e-
noBeKa Hap CHNAMH NPUPOAbI.

3anucan A, XAPbKOBCKMA,

Waw cnen. KOpp.

n-

[O. MAKAPOB, kaHa. ¢u3.-mar. Hayk,
A. MOPO3OB, Kaug. Gu3.-MarT. HayK

OILENOMNAIOWMA IDDEKT

ama TeMa — WHTepecHeiilllee OTKPHTHE B (HBHKE TBEPAOro
H’reaa. Mur yxe npusbikAr k ToMy, uTo BTa 06AACTH mO CHO-

ell «ypoxalHOCTH® HHYYTb He XyXe, CKameM, QHSHKH ¥a-

cruy Boicoknx oHepruil. [lpamza, momer mnokasarbcs, wro
SaMevaTeAbHEI BOQEKT BOSHHKHOBEHHA KOACGAHHH B KpouewHOM
MOAYHPOBOAHHKOBOM ~ KPHMCTaAAE APCEHHAA TAaAAHA  HHTEpeceH
TOABKO C TeopeTHueckoit Toukn spenus. OgHako ®TO MopasuTeAb-
HOEe ABAGHHE CYAMT 4YpPeSsBbINaHO SaMaHYHBble NEPCNEKTHBbI B
SAEKTPOHHKE CBEPXBLICOKHX HaCTOT.

Yem ray6xe npoHmkaior yueHble B crpamHmil ByTpeHHH MHp
TBEPAOro TeAa, TeM GOAbIIC TOHKHX M YAMBHTEABHBIX SBACHMI
OTKPBIBACTCA MX BSOPaM. TaKkoB SOQEKT, OTKPLITBI aMepHKAHCKHM
unxenepom TannoM, koTopuiii H3ywaa noBezenHe «ropAUHX BAeKT-
POHOB» B moAynpoBoanuKkax. B aAlo6oM Meraare saexTpuueckuil
TOK COBZRETCA DACKTPOHAMH, ABMAYIIHMHCA NOA AeficTBHeM npu-
AOKEHHOTO K HeMy BAexTphueckoro nois. M mceraa zo6asounas
BHEPrHsA, KOTOPYIO BAEKTPOHLI NMOAYHAIOT OT MOAS, HAMHOrO MeHb-
me MX TenAOBOH BHeprHH. 3aBHCHMOCTb TOKA OT HANpPAMEHHA
OMHCBIBAETC MSBECTHbIM 3akoHoM Owa. HEKOTOPBIX MOAYNpO-
BORHHKAX BAEKTPHHECKOE NOAE MOMKET HACTOABKO YCKOPHTb DAEKT-
POHDBI, 4TO HX A0GaBOYHAf SHEPrHA CPABHUTCA C TenAoBoi. Torza
saron Oma mapymmnrca. Tok Gyser pacTn MesAenHee, a BHHOBHH-
KH 9TOro — G6bICTPple DACKTPOHBI — MOAYHAIOT HASBaHHE «ro-
pAYHXS,

Tlpoussoan onwire, Tann H3MEPAA TOK, NOCTENEHHO YBEAMUHBas
NPHAOKEHHOE K KPHCTaAAy HanpsameHHe. DTO COBCEM He MPOCTO:
HANPsAKECHHE MOXHO NPUKAAABLIBATD K KPHCTAAAY TOABKO KOPOT-
KuMi nMnyabcamn. Hmaue on Tak meperpeercs, uro nPOCTO B3OP-
sercal Bce mao xopomo m mpexpacho o6macmarock. Mpoiizena
o6aacte sakoma Owma, mosBuAHCh «ropaumes BACKTPOHBI, TOK 3a-
MEJAHA cBo#l pocT. BAPYr NPH KaKOM-TO HaNPfMEeHHH TOK
HauaA MeHAThCA XxaoTHuecknm obpasom! Maro Toro, uro amnam-
TYAa KOAeGaHHH AOCTHraAa HECKOABKHX aMmep, — WX 4acToTa
6oiaa 10° rgl To ectv mossuaoch HBAYYEHHe CBEPXBBICOKHX wdac-
TOT, KOTOpOe 3a NOCAeAHee BPEMA MNPOHHKAO GYKBaABHO BO Bce
06AaCTH TeXHHKH. YG6eAMBIIMCH, WTO OH He CTaA MepTBOH CAy-
YaliHOCTH MAM OmM6KH, yueHBI HauyaA NOHCKH BaKOHOMEPHOCTEH,
B Tomknx kpucraarax Koae6amms 6biau KOTepeHTHLIMH, TO ECTb
BOBGYKAAAHCD CO CTPOTO ONpeAeAeHHOH wWacToTod, KoTopas poc-
A2 C yMeHblIeHHeM TOAIgHHbI o6pasga. [lepuoz e KoreGaumit
NPHMEPHO COBNAZAA C BPEMEHEM MPOGEra BAEKTPOHA  MEXAY
BAEKTPOAAMH — oOveHb BaxHbiil adekr. Croap :e BaxkHO u TO,
YTO KOAeGAHHA BOBHUKAAH NQH ONPEAGAGHHON KPHTHYECKOH Be-
AHUHHE BAGKTPHYECKOTO MOAS, & HE TOKa HAH HANPAMKEHHA.
Temnepatypa zoBOABHO cAa6o BAMAAR Ha 4acToTy H noporosoe
HanpsAMeHHe, & MATHHTHOE INOAe He CKasbiBaAoch coBceM. OTme-
THM TaKXe, WTO COCTOAHHE NOBEPXHOCTH H KOHTAKTHI He BAHAAH
Ha 38rajloyHblii aQQexr. ' .

Bee oti mecrpeie (aKThl, AOGLITBIE HANPSMEHHLIM TPYAOM, Te-
nepb HYXkHO 6bIAO OOBACHHTD M NOCTAPATHCA YAOMKHTD B cTpoii-
Hylo cxemy, Moxer 6biTh, KOAe6anHa cBasanml C nHHY-8PexTOoM,
Haz KOTOPLIM MHOrO NOTPYAHAHMCb Y4HeHble, HSYHaloIIHe NAasMy?
Jocratouno cuAbHbIi TOK CxEMaeTcs B WHYpP, KOTOPBIE 6BICTPO
PasBAAMBAETCH H MOXET NPH BTOM HBAYYaTh PaAHOBOAHDI Oanaxko
8TO CAYHYaeTCA AHmMb NPY ONpPEeAEAEHHBIX SHAUEHHAX TOKa, Yero
Ha onbite He HaGAwzaerca. He noMoram u sBykoBhle BoAHbDI —
KOA6AHHA CAHIIKOM G6BICTPO BOSHHKAlOT NPH BKAIOYEHHH Hanps-
menun. He cnpasuance ¢ o6bacuennem n HEKOTOpble APyrHe ocT-
POYMHbIE THNOTESHI. TMOKCKAX OTBETAa Y4HeHble HCCAEAOBAAH
PAR NOAYNPOBOAHHKOBBIX MATEPHAAOB — KpeMHHIH, repmanuii M

‘

@ KOIAA HE BBIMOJMHAETCS 3AKOH
OMA @ ROMEH MYMTCS NO KPUCTAN-
Y @ HOBbIA TEHEPATOP CBY —
MOIYYMA KOHKYPEHT CYLUECTBYIO-
WMX MPUEOPOB

3p. CBY-kore6anna mosuukaru roasko » docprae MHAHA, BAEKT-
OHHAR CTPYKTypa KOTOPOro OueHb GAHSKA K ApCEHHAY FaAAHA.
HAUHT, BPQEKT MPAMbIM 06pasoM CBABAH C BAEKTpOHHOM CTPYK-
TyRoH mnoAynpomozunka. Bor ma srom nyre u NPHIWAO, HaKo-
Hel, o6bsAcHeHue,

30HA OTABIXA

Bepﬂeuca HemHoro wnasaz. Mu yme romopuam, wuro o6mmmHO

TIPOBOAHHK BAEKTPHUECKOrO TOKA OGAAJAET IOAOMHTEABHBIM
SAEKTPHYECKHM conpoTHBAenneM. Ho HHorza Bosnmkaer Heckoab-
KO JApyras KapTHHA — C YBEAHYEHHEM HANPSKEHHA TOK CHAYAAA
QACTET AMHEHHO, a 3aTeM YMEHbINAeTCH, XOTA HanpAXeHHe Bce
BPEMA yBeAHuHBaeTcH. TO eCTb COMPOTHBAeHHE HaMensmeTcH,
KaKk Gbl CTaHOBHTCA OTPHYUATeAbHbIM. Ecam ycHAHTD SAEKTpHYe-
CKOE NOAE, TOK CHOBA BOSPAacTET. DKCHEPHMEHT NOKASAA, WTO CO-
NPOTHBACHHE TAHHCTBEHHOTO apCeHHAA TaAAHA NPH ONMPeACACHHBIX
YCAOBHAX KaK Pas H CTaHOBHTCA OTPHYATEAbHDIM.

A 06AaCTb OTPHYATEABHOrO COMPOTHBAEHHS Heycrofiuna. He-
gc'roﬁqusum Gyaer u Tox. Buxoaur, Moryr mossmteca m koae-

aHus.

Bce 1o x0pomo, Ho Mexammsm nomsrenus CBY-kore6anni
B KPHCTAAAe apCeHHAR raAAHA NO-ipemHeMy HemomaTen. OTkyza
oHR, B camoM gere, Gepyrca? Ilouemy Bapyr nagaer Tox? Beas
BCe NPOHCXOAUT TaK, KAK GYATO HacThb BACKTPOHOB B KHCTaAAe
Ha BpEMA HCYesaer, BHIXOAHT M3 Hrpel. Bor Torza Tok aelicTu-
TeAbHO Moer ymenmnmutbed. Kyaa me nponazaior aaexrpomm?
Ceiivac MoxHO oTBeTHT» Ha sTOT BONJPOC  COBEPMEHHO TOWYHO.

ACKTPOHbL! NEPEXOAAT B BOHY MAaAOH NOABHMHOCTH — CBOErO
POAA BAEKTPOHHBIH JOM OTABIXA.

BAHTOBAA  MEXaHHKA, OGDACHHBIAA  SaKOHH  MHKpOMHpa,
YETAHOBHAA, UTO BACKTPOHBI B aTOMaXx 06AaaloOT TOUHO ompexe-
ACHHBIMH SHAUCHHAMH BHEPTHH, SQHHMAIOT OMpEACACHHBIE BHep-
reruveckue yposnn. Mm sanpemeno mmer» sueprmio, smauenms
KoTopoK Aewain 6bi memazy yposuamu. Humune yposun B arTome
BANOAHEHH! DACKTPOHAMH, BEPXHHE CBOGOZHMI CAH  OZHOMY
H3 «HHMHHX» BACKTPOHOB COOGIINTL BHEPrHIO, HANPHMEp, ¢ mNo-
MOHIbIO CBETOBOK BOAHEI, TO OH MOZHHMETCA HA KaKoH-AHGO Bepx-
HHil ypoBeHb. DAeKTPOH, KaK NnpaBHAO, He Momer Tam AOATO
OCTaBaThCA H BOBBPAINAETCA OGPATHO, MCMYCKAR KBAHT BAEKTPO-
MaruuTHOro HsAydenrs. XapakrepHo, 4TO YpOBHM ®HeprHM B aTo-
Me ouenn yskme. Ho sor atomnr mawarm c6ammarnca u o6paso-
BAAH KPHCTAAAHYECKYIO PeIIETKY TBepAOro Teaa. Uro mpomsoiizer
¢ nx yposuamu? BcaeacTue Bsammoaefictems kamgoro aroma
€O MHOMECTBOM APYrHX BHEPreTHYECKHe YPOBHH paCIIMPAIOTCA.
Bpsunxaer smeprermueckan moroca MAM 3oHa (axTHUecKR KaX-
437 BOHa COCTOMT W3 OFPOMHOTO WHCAA OYEHb GAHSKO PACHOAO-
MEHHBIX ypoBHeli). DTH 30HLI OTAeAeHM Apyr oT Apyra morocaMm
SanpemeHnbx sHepruit (pHepreTHYecKUMH meaanmf.

apcennge raaaus (Kak H B HEKOTOPbIX APYTHX MOAYNPOBOA-
HHK3X) CYIIECTBYIOT HESanOAHEHHHle dHepreTHueckHe sombr, Ilo-
NaBIIHE TYAQ DAEKTPOHBI TEPAIOT NOABHMHOCTb (CTAHOBATCH KaK
6 TANKEACE) W NAOXO MOAAAIOTCH BAUSHHIO BACKTPHHECKOTO MOAS.

ACKTPOH BTOf B0HM, NPHHHMABMHi
A0 TOro :XHBOE yYacTHe B MePEHOCE TOKA,
«BoI6piBaeT M urpni».  Yrtobmt  TOK

BaMETHO ymnaA, noAOGHMX BAEKTPOMOB “Il K“

AOAXKHO G6BITH MHOrO. Kpmﬂqecxoe no-

Ae, Hafizennoe [amnoM, cooGiyaer saex-

TPOHAM KaK Pas TaKyl0 BHEPrHIO, KOTO-
poli  JOCTATOWHO AAR  NpEOAOAEHHA
sHepreTHueckoit mean. flcwo, uwro B
NepByIo ovepeAb B «30HY OTAbIXa» NO-
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nagyT camble GbICTPble -— «rOPAHYHE» BAEKTPOHBI, KOTOPHIM HaAO
COBCEM MaAO, YTOGHI MEPENPHIrHYTb LIEAD.

Bor nouemy nosBasercs oTpuyarteabmoe CONPOTHBAEHHE, BOT
noyeMy €My HY:KHO ONpeZeAeHHOe BdAeKTpHYecKoe mHoAel

M HAHOHEL, OTKYAIA CBY?

Hy, xopomo. B kpucTarre mosBHAOCH OTPHIATEABHOE COMPOTHE-

aenne. Kax rosopurcs, ma sgoposve. Hazo Temeps mokasaro,
noyeMy e BOSHMKaloT KoAae6anusa. Eige pampme Teopernkm npes-
CKa3aAH, 4TO B OGAACTH OTPHLATEABHOTO CONPOTHBAEHHS BAEK-
TPHYECKOE NOAE KPHCTaAAa HeozHopogHo. Omo kak 6bl crymaercs
B He6oabmoil gomen. Jomen co6upaer moutn Bce noae. B ocrarn-
HOH 4YacTH KpHCTaara oHo Maro. Tenmeps mpescraBbre cebe, uTo
B KaKOi-TO TOYKE KPHCTAAAa HEMHOTO BOBPOCAA NMAOTHOCTH DAEK-
Tpouos. CxazeM, cAeBa OT BOBMYIIEHHT BAEKTPHHUECKOE IOAE
ocrabeer, a cnpaBa BospacTer. IIpH IOAOKHTEABHOM CONPOTHB-
AEHHH H36LITOYHbIH BapsAj paccoceTcsi — B STOM CAydae B 06-
AacTb GyAeT BTeKaTb MeHbIle DAEKTPOHOB, YeM BbITEKaTb H3 Hee
(Tok pacter c ymeanuenmem moas)l A ecAm compoTHBAeHHE OT-
pugarteabHo? Bcee noiizer mao6opor. Brexarommii Tox ymeamumr-
€A, H BOSMyIleHMe NAOTHOCTH 3apsga Oyaer Hapacratbl Bor n
NoAydYHAach  HeycToiumBoCcTb. EcTecTBeHHO, uTO TakoH JOoMeH
HE CMOMET CTOATb Ha MeCTe, a MOMYHTCA MO KPHCTaAAy. |emepb

SACHbI  3aKOHOMEPHOCTH, HabGAloaBIIHECSA Famiou, — TnepHoA
KoAe6aHH# onpeaeArseTcss BpPEMEHEM npoéera BAEKTPOHA Mexay
BAEKTPOJaMH.

Msorne roeopsT, uTO CoBpemeHHas (H3HMKA TNOAHA MHCTHKH.
DAeMeHTapHbIE Ua€THUBI, KOTOPbIE HEAbSSA YBHAETb, — rAe OHH?
A Bor zomen B sddexrte 'anna kxak pas MoxHO yBuzeTn. Bup-
Tyo3Has ~TeXHHKa OJHOSHAYHO OTBETHAZ Ha BONMPOC -— JOMEH
cymecryer. On pomgaercs y Karoza, ABHXKETCS K aHOZY M TaM
Hcuesaer. TeM BpeMéHeM y KaToJa pOMAAETCS HOBBIH JOMEH H
trak zaree. M cpasy craro scmo, mouemy TOACTBHI KpHCTaAA re-
HepHPOBaA AHIIb IOYyMbl -—— BTOPOH AOMEH POXKZAETCA pPaHbIIe,
ueM mnepBbiii  ycneBaer HcuesHyTb y aHoza. Ouenbp HHTepecHa
aHaAOTHA BTOro mpogecca c.yAapuoiMH BoAHamA. MoxHo cxasatob
TaK: AMIIb TOABKO SAEKTPHYECKOE NOAE JAOCTHraeT KPHTHYECKOro
3HaUeHHs, BAEKTPOHBI «HEPENPLIrHBAIOT» B BEPXHIOID S0HY H
«oTabxaloT». [lpoBoauMocTp nazaet, H moAe B 3TOi OGAACTH eile
6onee BospactaeT. J\aBHHa BAEKTPOHOB YCTPEMAAETCA B «30HY
oTabixa». IJTOT NPOUECC NPOHCXOZHT oueHb ObicTpo (Kak BO
(dpoHTe yxapHO# BoAHbI]). ﬁ BOT CBOeoGpasHasA <«yAapHas BOA-
Ha» MWHTCA NO’ KPHCTAAAY, NPHYEM Ha ee «(PPOHTE» IPOHCXOAHT
Mepexos «ropAYMX» BAEKTPOHOB B COCTOAHHe ¢ eme Goabmeit
®Hepruei,

TlocAeanux ckenTHKOB, KOTOpBIE COMHEBAAHCb B 30HHOM 06DsC-
HEHHM OTPH[IATEABHOTO CONPOTHBAEHHs, y6eAHA emle OAHH
appexTHbisi ombiT. MsBecTHo, uTO cxaTHe KpHCTAAAA NPHBOAHT
K c6ammennio 80oH. Ha kpomky Kpucraan maBaruaocs 30 Teic.
atmocpep! M uro me? Iloporoeoe arexTpuueckoe more ymenpuiu-
Aock, A 3TO H TPe6OBaAOCH AOKa3aTb: TYT yZe OTBET ObIA OXHO-
BHAaYHBIM — TeHepayus KoAeGaHHH CBsA3aHa C OAEKTPOHHOH
CTPYKTypoit MoAympoBoaHMKa. JlarbHelIHe ONBITHI €O CHAABOM
apceHnza raAAMA H (ocdHZa TaAAHMA, B KOTOPOM B3aHMHOE IO~
AOZKEHHe B0H TaKXKe HSMEHHAOCb, OGAeCTAlle NOATBEPAHAM BTOT
daxT.

Bor u sakonuMAoch HeGOAbImIOE MyTemeCTBHE IO TEOPHH, KOTO-
pas cyMeAa OGBACHATb YAHBHTEABHO MHOrO, HO NPH 9TOM Bbl-
ABHHYAa HOBble BajauH mepes HcciegoBaTeasmu. Ceiluac yaxe
OCHOBHble DKCTEPHMEHTbI MOBajH. XOTA ydeHble eme pa6oTaloOT
Haj Goree TAYGOKHM TOHHMaHHEM MNPOHCXOASIIHX sBAeHHH (Beab
B BTOM KAIOY K TEXHHYECKOH peaiHsaHH Bcex BOBMOKHOCTEH,
TafIMXCA B OTKpmTHH|), KPHCTaAA yke mOmaA B PYKH HHZKe-
nepos. Vx wuHTepecyloT Zpyrde BOMPOCHI: MOXKHO AH CO3JaTb
reHepaTopbl, paGoTalOUIHe B HENPEPHIBHOM PEXKHME; YeM ompeze-
ASIeTCA MOWIHOCTb KoAeGaHMil; KakoH d(PEKTHBHOCTH MOMHO
0XHZATh OT FeHepaTopoB; KaKHe MOIIHOCTH MOXKHO MOAYYaTb,
COeJHHAS B OJAHOM YCTPOHCTBE HECKOABKO TaGAeTOK apCceHAAa
raaana? MHoXkecTBO TeXHHUECKHX BONPOCOB TNOTPe6OBaAO yHa-
CTHA 6OABIIOTO WHCAZ YYEHbIX M HH2KEHepoB. NOCTENEHHO H3
AaGopaTopHOoro Makera BosHMK npu6op. Ero mepsrie maru Ha-
CTOABKO YBEepeHHBl, WTO OH CTaA BeCbMa ONACHbIM KOHKYPEHTOM
CyILecTBYIOIIHM BAaKyyMHBIM TeHepaTOpaM, KOTOPBIE BHIFAAAAT TH-
FaHTAMH NO CPaBHEHHIO C HOBbIM mpu6opoM. A Beab eme Hexas-
HO OHH GBIAH NpPeAMETOM BOCXHILEHHA.

Tze xe Momer mafiThm npumenenme HoBbii npu6op? He mazo
o6ArazaTp GOAbmION (aHTasmedl, uTo6bi yxie ceHyac NPeACTaBHTH
Te O6AACTH, rAe OH OKAa’KeTCs NOAE3HBIM, a HHOTA2 M HesaMe-
aumbiM. HMmenno Tam cefimac TpyasaTCs MaioMoIIHble BaKyyMHbie
KaucTponbl. Uro Moxer 6biTh 3aMaHuYHMBee, UeM 3aMEHHTb HX
NPOCTHIM, HAZEXKHBIM, HEOGBIKHOBEHHO AErKHM M JemeBbIM MpH-
6opom? JNerko BooGpasuTh HeGoAbmHe GLICTPOXOXHBIE CYA3,
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CaMOAeTHl, CHa6KeHHble NOPTATHBHBIMH PaZHOAOKATOPaMH, HAH
aBTOMATHYECKYIO CTAHLHIO, OLIYNBbIBAIOIIYIO PagHOAYHOM IOBepX-
HOCTb JApyrod maaHerel. B HezarekoM O6yaylleMm, HECOMHEHHO, MO~
SBHTCA «KapMaHHAasg» M3MEPHTEAbHAas anmaparypa, Heo6xozumas
ars maraaku croxmubix CBU-ycrpoiicTB, M AerkHe mnepeHOCHbIe
npu6opsl, HanpuMep, AAS ONpeAeAeHHs BAaxHocTH sepHa (Beab
uspectHo, uro BoAHb CBYU-gmanasona xopomo noraomaiorcs Bo
BAQKHBIX Cpeax H IODTOMY MOTYT CAY:KHTb CBOEOGPasHBIM SOH-
aom). Jla Maro AM rie euje B MHPHOH H3HH CyMeeT NpPOZEMOH-
CTPHPOBaTh CBOH JOCTOMHCTBA NOPTATHBHBIH reHepaTop)

CBq — BIIEKTPOMAarHuTHble KojJleGaHHUA 4acrorolt 10°—

10" ru u Beiwe. 'eHeparoper CBY paGoraloT B pa-
OHONOKAIMH, HCIONB3YIOTCA AJNA KOCMHYECKON CBA3H, a Tak-
e B TAKHX <«3EMHLIX» IPHIOMEHHAX, HKaK TeleBUACHHE H
hanbHAA TelebOHHAsA CBA3b.

CBY-rojleGaHHA OYeHb YAOGHBI, M60 AIA HHX HEH3MEPHMO
BO3pacTaeT KOJHYECTBO HHQPOpPMAalHH, NepeaaBaeMod II0 Of-
HOMY KaHaly CBA3H. ECTECTBEHHO, 4YTO pa3BHTHE OGIIHPHON
OGIACTH SJIEKTPOHMKH HENOCPeACTBEHHO CBA3aHO C IpuGopa-
MH, reHepupyoomuMu CBY-koneGaHud.

Ceffyac CyIHeCTBYeT HECKOJbKO THIIOB IIOfOGHBIX npu6o-
POB — MarHeTpPoHbl, KIHCTPOHBI ¥ Ap. BTO, [0 CYUIECTBY,
BJIEKTPOHHBIE JIaMIBl, B KOTOPBIX BJJIEKTPOHHBEIH ITYYOK, HC-
nyckaeMmblif KaTOAOM, B3aHMoOAelcTByer c BIIeKTPOMArHHTHEI-
MH MOJIAMH, NepefaBad UM CBOIO 3HEpPTHIO.

Iloka uTo CBY-reHepaTOphl OYeHbL [OPOTH M BechbMa rpo-
MO3[KH, TaK KakKk Tpe6yioT GONbINHX HCTOYHHKOB TITHTaHHA.
Kpome TOro, B ®THX NpH6OpPax NPHXORHTCA CO3AABATH BHICO-
KHH BaxkyyM H CIEJUThL 3a TeM, YTOOhI BaKyyM He YXYIUIHJICH.

BOT moYeMy Yy4YeHble MINYT HOBEIE METOXHI reHepanuu
CBY-koneGaHui.

TABJIHLA CPABHHTEIIbelXCBI.'IiAPAMETPOB FEHEPATOPOB

BrixogHasn
CBY-renepaTop I;%’g.’:g MOH(:IHO)CTL KX %
BT
HeGonbmo# KIHCT- |HenpepHIBHELY 0,1 2
PoH
Teneparop laHHa... HEeNnpepbIBHRIA 0,085 ]
Teneparop laxHa... HMNYNbCHBIH 200 14

Kpome Toro, sec reHeparopa laHHa BMeCTe C HCTOYHHKOM
NHTAHHA B [ECATKH pa3 MeHblIe Beca KIHCTPOHAa (CaMbilf
MaJloraGapuTHBIH H3 CYIECTBYIOLIHX reHeparopos CBY).

ambeu'r FaHHa — HOBOe HHTepecHoe SABNEHHe B TeXHHKe
CBEPXBLICOKWX 4acToT. B MHHMaTiOpHOM KpucTanne nony-
NPOBOAHKHKA — apCeHHAA FannuA NpH GONLLUMX INEHTPHYECKHUX
AOAAX nOABAAETCA O6NacTb OTPHUATENBHOrO CONPOTHBACHHS.
MpoHcXoAUT 2TO NOTOMY, YTO 4YacTb 3INEKTPOHOB nposofgumMo-
CTH NEepexofHT B TaK Ha3LIBAEMYi0 30HY Manoi NORBHIKHO-
cTH. Tam oOHM Kak Obl TAMKENEIOT MU MOYMTH He NPHHHUMAIOT
YYacTHA B nepefauye 3/MEKTPHYECHOro ToKa. TakWM ofpasom,
HanpsajMeHHe YBENHUYHUBAGTCA, M TOK napaeT — obpasyerca
YHacTOK OTPHLATENbHOrO CONpPOTHUBAEHHA (gomeH). [lomeH
CPbIBAETCA C MECTa W nyTewecTsyeT no Kpucranny. Korga ow
HCUe3aeT, BMECTO HEro y Haroga yie BLIpacTaeT clegyloliHii.

Taxk B ManeHbHOM HPHCTanne BO3HHKAT BbICOKOYACTOTHbLIE
Hone6aHHA, H OH CTAHOBUTCA reHepatopom CBY.

TAK OBPA3YETCAHA AOMEH

(o6nacts oTpMLATENBHOrO CONPOTHBREHUS).
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Mone yBenuuMnochb.
Yacte 3NIeKTPOHOB BbibbiBaeT M3 Urpbl.
Tok pacter MepaneHHee.

Mone Benuko. Yucno 3NeKTPOHOB NpPOBO-
AMMOCTH YMEHbIIMAOCH.

O6nacte OTPHLATENBHOrO COMPOTUBNEHUS
(Tok ynan). |

KPUCTAAA
ARCEHUAA TAARUS

‘ ABOMEH 3
. PYTEWECTBYE
no
KPUCTANNY, .
nogBngalOTCA
KONEBAHMUSA
CBEPXBbLICOKOW
YACTOTHI

TEPAOH (H3DAITOP)

KPUCTANN KPOLUKU-TEHEPATOPA
B HATYPAJIbHYIO BEJIWYMUHY.
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. e SO o . e f MOSAKHM H TAMKeAbIM.
: il . [MoutH HeBO3MOXHO G6OPOTH
iR r DgryEar T el T v floplHesbIMU sacaoHkamu. Ka
ft T Ly oy fipoero HeobxoAnMa?
a rite (-l WS CAOXKHBIM ACNOM OKA3RNOCH r
(TELRT AP i >' HO-fopiIeRkIX MoTopoB. Maea i o 1L
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B Bozs & 40" %@ @ 3BECTHO, UTO TORAHBO AOMKHMO CFOPATH DABHOMEPH H B .
; I | ; : fo onpeaedennoe Bpema. Cambie 6aaronpusatHLIe YCAOBHR A
it a i e storo cospalotes B waposoft kamepe., He eayvalino ronosku uu-
'8 RQer JUHAPOR ABMraTeneft mMeloT cepuueckue yrayGaewus! B xame-
SRE e=- @ “H:® pax CropaHMus efBA AM He BCEX H3BECTHHIX HAM POTOPHBIX ABM-
AT ¢ 70 rarenel Ao6uThEA TAKOPO pexxMMa FOpeHMA floka He YAAaaoch.
e . 0 - 6 Hnxenepnl BunyRACHL Aeqaats paBouyio kamepy B ceuenuu fipa-
ol TECEIEREY o] Moyro/broft, 109TOMY-T0 B Heft ¥ He BOSHHKAET YCTORMMBMX BO3-
: i po- AyWHBX BHXPeR,
A Mut pacckasain auitb 06 OCHOBHWIX KAMMAX MPETKHOBEHHA,
) £ ¥ | BCTpEUAIOKXC HA fiyTH M3o6petateneft, Ho u storo aocrarou-
e : S = HO AA8 TOFO, UTO6H CTA/M0 ACHO: MOABAEHHE MHSHECHOCOBHMLIX
3 Aol Hiy 18 Asuratenefl HeBOFO THRA — GoAbliaf ynaua, B Ayuminx KoMer-
T 6 ae R pykuuax fpMMeHeHO NAaHeTapHoe ABHMKEHHE POTOPA: Bpaimanch
R S0 BOKPYF CBOGR OCHM, OH OAMOBPEMEHHO OOKATLIBAGTCH BOKPYF He-
a il ) Bl fOABMKHOPO 3y6uaToro Kosdeca. Bepiuunt yraos rpaHeHoro poro-
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i7n@ 7263 : NOBEPXHOETH KOPfyea COOTBETCTBYIOT pasauunnie paboune o6ne-
-@>1 1" mit. TlnametapHuM ABHrateasiM MOXKHO AaTh TAKYIO XapaKtepue-
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e ' HeHne padouux kamep HEeAPepLIBHOR; YCAOBHA CMA3KH H OX-
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i RS 1 K a TOBAGH flepBbIR ORbITHBIA O6pasen naaMeraproro poropa. Ou Be-
cua 11 ke, umMea paGounft o6bem 0,126 a4 M pasBUBAA MOWLHOETD
e, 8 29 4. el
e ‘ o Ocenblo 1963 rosna Ha MexaynaposoRk suicraske asroMoGn-
01 R a3 Aeft neMoHeTpupoBajack nepsas CAOPTHBMAR MAMIKMA € POTOPHO-
fonwe Bl - e fiopiHesuiM ABMrateneM. MenniTanus npomwan ycnewmno. Motop
6c 50" <296 S AefKO 3aBOAMACSH, PACXOAOBAA Mado tonauBa. YNAOTHHTEAbHBIE
-@ - L-TA Y M ELE ANACTHHKH camoe caaboe ero 3seHo BHIACPIKMBAAK Thics-
e ec ; ’ - yeyacoBylo floanylo uarpysky. Ha nx sameny Tpe6omasioch Bce-
: 0°-83a . " - LE ro 30 mMuuy?! Hosbift MeTep RoOAyuMA AYTEBKY B IKHSHD.
s e-e 8@y CeCTl - T HurepecHo Takoe cpabimenme: UeTHPeXUHAMHAPOBMA RopuiHe-
T b sl Lk BoRt Asnratedb ¢ pabounM o@hemom 1,6 A paspuBaeT MOWHOCTH
- ¢ B 46 a. ¢. Ero pasmepnt — 5805680 % 340 mM. Jlayxcexitnonunist
B e motop o6beMoM 0,8 A mMeer Moltnoets 60 4. ¢, a pasMepw =
- ; : kin JH0T 310¢ 370 %¢ 300 MM,
; 10 Soa et L1 “H YaeabHbiR Bee ayuiiux aBTOMOGHABHBIX MOTOPOS APUGAMIKaeT-
ace ay 0 Thy ¢a K 1 kP Ha A, ¢ Tlo paunnm ¢upmnt «HCY», yreasunft sec
sl Fat H , o a potopa -~ 0,46 kr Ha 4. €.
e o S EL T © Tpeumymectna HOBOro ABuratens meocnopuMut. OH HyxeH TaM,
€ ¢ oft ¢ fAe Maet 60pbéa & «AMUIHHMHU® FDAMMAMH B MUaAnMeTpaMH. Po-
<0 ' e TOp MOMeT cTath CepAlleM Jerkoro OLHOMECTHOTO Beprodera,
=areide : fepeHocHoR 9MeKTPOCTAHLKH, MOTOUMKAR, ETAHKA.
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Q7@ — =7- Y-t o 8. fise Rapsl NOPWHEA APAMOYPONBHOFO CEUEHHA, Bpalla-
P Tkt il LA L Me  mEs, AGPUOAMUECHM AOPOHAIOT APYF APYFa. Y6Geraowas napa
EO S P s At v fepepaeT BpaLieHMe Ha BAA, OTCTAIOUWIAA = CAYMMUT PasoBLIM

e.! et e n':“ . .‘ A -a 9. ﬂ%pmun AOMOLLOHEI M@MAY ABYMA ISHEUGHTPHUHO EMe:
R, 2 e aaa : WeHHLIMK HOABLAMU. CAaBoe MeCTO HOHETPYHUHH = HeyAay-
e a8 a HaA thopMa HAMEPh! EFOPAHWA W Hed(derTUBHOE ee YRAOT-
HeHMue,
: 8- ae P8 10. B ABHPatene MOABEHOPO HOMETPYKTOpa [, PomtMyKrOro
puie SRETR LAt 5 2 AOPLIeHD “eonpwn? ﬂnoeno-mmnncﬁbump'niﬁmouui, Bpa-
3 e ™~ iR uwan asa Kpusownna, B 1960 ro“ onbITHEIA o6pasey e po-
=8 @ ii=ne Topom 140 200x300 mm %pn 10 000 66/MHH pasBUA MOLLHOCTL
ae nacy 8 60 g e, & ¢ poropem 8550%x700 800 Mm =B 1500 Aa. e,
W ‘ = 11. 3ta mopens noctpoeHa LuefAnoHUuem PonarapyHof. He-
- i EamG ™M o -@d:s AGABMUMHAR Hamepa WMeeT HaHBOABWHNA W HaHMeHBLIMA
e ey 0610Mbl, APHHHMAA (HOPMY EOOTBETCTREHHO RPAMOYFOALHORO
. ar 3 ool W pomBHuecKore napannenennneaa.
-5 3 SE=3 - 12, FpaHH pPoTOPa = AOPLUIHH = COGRHHEHB! LWAPHHPHO, Ce-
-3 YeHHe POTOPA MIMEHAGTER OT KBagpaTra K _pomBy u o6patHo.
A <y T - . ‘8 13. Cxema motopa «HCY» — BanKeAw, [iBHMteHHE ROPLUHA
o el ya - B AAaHeTapHoe. Mova 376 eaman AEPENEHTHBHAA HOHETPYRUMA.
; 14, Muanoers sameHnna nopuinn, Xopowe paBotawT Aoet-
3 M . (s L8 ce] =3 poeHHbIe N6 TaKOMY APHHUMAY BaRYYMHBIe Hacochl, Ho woraa
‘ra-a 8a " A 8= ne ea:"fg - - - COCe MMAKOETH = POPAUHA Fas, OHA MEAapAeTeA W Owietpo
ra -Bbh meta o 3arpASHAGTER APOAYKTAMH EropaHun,




