































































































































































































































































































































































































































































































































































































































































































































































































0 U3MeHATH CBOW XUMHUCCHES CROUCTEA TOR Aeiivr-
Ta.
priTolt HOTOPEIUCTOM MOAYUPOBONIIKOEOH IIACTHHE
ercs CTERMSNEAR IIACTHEKA ¢ HalleCEHANM Ha Hew
M, COCTABJCHHEIM K3 UPO3PAUHLIX H HEUPO3PAUILEX
— goromabuon. Ilocne s10r0 JI0TOPE3HCT OCBEMa-
ps JoTomalion, 1 T¢ yIACTEA doropesHcTa, Ha HO-
namaer eser, NpHobPeTanT cnocofIocTh PacTBOPATL-
eneJIeHERX TPaBATEIAX. D7a ONepANHsA HABLBASTCH
oepagpueii, Ona ABIAETCA OJIEO} M3 CAMEIX BAKHAIX
HEOH HOJYIPOBOMHHKOBOIH TEXHOIOTAN A YYTh Hanb-
geit monpobHO HO3HAKOMHMOA.
CTHHA C 3acBedeHIbM (OoT0pesHeTOM LOTPYHael Ci
5. JIpE oroM DPOECXO[WT PacTBOPeHne YHACTHOB
74, HA KOTOPSIE HONAJIAN CBeT, & TARKe TaX O HEX-
MB YYACTKOB JIByOHHCU KDeMHUIL, Ha nonydporof-
[LIACTHHEe B BTAX MECTAX OTEDHIEAIOTCH obacTR QUC-
XHOCTH KPeMiwsi — TAK AasHBaeMue ORid. 3areM
TpapgTene, PAaCcTBOPIIONEM He3aCEEUEHHEN QOTODe-
e paCcTBOPHIOMEM 8i0),, yhanAercs OCTABIIANCH
mer, B pesyiipTaTe MOBePXHOCTD IIACTHHL npencTas-
i coueTamme OKOY ¢ YIACTHAMH, AAIHIeHHEIMM C10-
oit, YCTOWIWMBOR K BHICOKOIl TemOepaType HBYORHCU
— TAK HaaLBAeMOY MAaCKOH.
¢ps depes MACKY B ILIACTEHY Ipd BLICOHOW TOMUe-
oot goddysuio Gopa (B) nna Karoro-mubo Apy-
ecTBa, obpasylomero E Si aKlenTopaylo APAMECE.
OOBCPXHOCTD HIACTHHLI 3aiUIlens MacRol S04,
FMeCH He MOCTHTAKT KPEeMTnA. Tagam obpasom,
pomajaer B Kpemuuil T0IBRO B OKHAX, T. €. CeITeH-
fmpaTe/BEO).
dopMaEpyeTca Gynyn@i KOIIeKTOp TPaHIHCTOPA
108, g ¢ puc. 107, a).
peus mAeT 00 HM3TOTOBICHHR TPABBUCTOPOB-MAMO-
0 ROTOPLIX HA OfHOI MIACTIEE JLOCTEraeT HecKONb-
TEICSY, TO BAJKHO NOTIEPKEYTh, 970 Ha doTourabmo-
wii onpenenser ¢opMy OROH E oH¥CHe cpasy
» BCE OKEHA — CTONBED, CEOJIBKO TPaH3BCTOPOR
LITI, WaroTopieny Ha IACTELE. TakgM oGpasoM,
TaTe OTHOFO TPABIEHH IIOAYIAeTCA CPasy 710 COTRT
w01, A B peayInrate ONHOM audiysER — cpasy

ga Si0, ynazgerca HyTeOM XUMEIECKOTO TpaBnie-
IIACTHHE COSIAeTCH NOSAA MACKA ¢ ORuamu, o0l
AMBE PACHOJIOHEHHI0 Gaaopelx obnacTeil TPaBE3NC-
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VHOE II&pPHOCHE!-
HAZBBAEMEH IHT0-
HaMeRs — Tai-
Ky % IDIOTHOTO
aC0j;) (a mospHee
WIE IIRKA)-
OIIAN0 BTC CIelyw-
M. Hameres (mnm
NOKPHBAICH CIIOCM
ONBHOTY  BEImecT-
waa. Ile mopsepr-
meHN0  AAE0YMAR
reopsice B Bope. Ilog
 cpera  annbymmn,
T, «aayNIHBACTCAY,
cHocoBHOCTL  pac-
B Bpope.
[TEIE CJOEM ATB0yME-
OCEEIIATICH Tepes
i KONHPOBAHMI0 PH-

KPACcROH m Ompo-
] IlenacBeTeERER
CMEBaACA LOmoil o
colofl EpacKy, KOTO-
noKpRT. B 3aceeten-
ax ampfymme He pac-
W Kpacka o0cTaBa-
{ PACYHOR TOMHO BOC-
cA HA ILTACTANE.
MerHEL foTonETOTpA-
Oopomece B DOXY-
N0l TOXHOJIOTEH, B

— DelmecTEa,

¢ HHTOTOBJCERA OHOOIAPHOIO TPAHSHCTOPA MOKRO
BREYI0 POTb ETpaer mponece qoTonaroTpahEE B CO-
rtponoiERReEeH JMeKTpoHuke. Huenno o
o Ha IUTACTHHe OONYNPOBOJHAEKA (HaMEe) CO3MaTesd
GikHeWDIAe Y30pE (MACKH) ONHOBDEMEHHO ANA THCAT
rparsucropon (pme. 109).

AdES OpHMIIa B MOEPOSNEKTPOHERY N3 nosnrpafins,
TACE e1ue ¢ KOHNA Hpomnero pexa. C oMo GOTORE-

TOMOHLI0

Pre. 108, [laMare cOBpeMeHHLIX
GererpopeficTytomux IBM prion-
HAgyCH HE OCHOPe OMIONSApHLIX
HpeMOmeBHIX  TPAEIACTOpOH. Ila
munpodororpadar MORARAE dpar-
MeET GOIBHIOR AETEIPATLHOE CXeMEl
(BHC), pwnonmemrHoli ma OTHOH
IpemMHAERONl HASCTHRO I COREpPIRA-
el ¢ HECKOMEKO COTEH THICAT
TPRESHCTOPOR

T. e. OUPPTAHEA (OKOWy A FEiyame, BHEATAlLE toTo-
pga (oTomnacTuyy —
K OONYOpPOBOAHAKOBUH JIACTEHE, HOKPHTOH  cmoeM
CBOCTBA
MpHg (3agyCIuBaTEca Tof FelcrBuen CBETA) -
pRO TpebopaHma K KagecTBy $OTOpeancTa HECDABHEHHO
ansGyvumy. llpespe beero o1 pesncra Tpelyeres OUeHb
pewawnas cnocobracms. Jooke eclm TeMERE ¥ cBeTJIbL
boTomatn oHe HaXOGATCH Jpyr OT JpYra Ha paccTUSHEN
0MeTpR, OTOpE3nET JIOIDKER TOTHO BOCIIPOMSBECTH PACY-
CRETITO — €3ayry baThesy, TIe TEMHO — Het. Hpoxe T0T0,

poromabiuoH. 3ared Goromabmon

KOTOpOTO  AHAMOTENHB CBOII-
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pa, KOTOPLIA MBI MCHOIBACBAIHE [I0 TEX 00D, K oﬁmenanuToMy
of0BHAUSHUID TPAHAHCTOPA B CXeMaX, CIIpaBa, Ha BCTADHg
gk puc. 111 (B nocaepuuit pas!), mapucopaEa 3HaKOMaH p —.
n — p CYPYHTYPA.

flcwo pmpmO, q9To Hanpmaenne werogsuka U opmiaowesg
K OOCAGOBATCNbOO COCHHHOHHAM KONACKTOPHOMY H M-
TOPHOMY HepeXOoHaM H CTpo-
MUTCH CMECTHTE  KOJLITeH-
TOPUME nepexof - ofpar-
HOM, &  OMBETTOPUAE — gy
g 7 | upamom mampanmenmm. Ha-

g CKOJEKO OHO CHOCOCID mpe-
yeners B CBOUX CTPeMIe-
AUAX?

OGpaTHOCMEmMEHHEN Te-

Puc, 111, H rTpaHsmcTOpy MeRny

KORICKTUPUM M BMHTTEPOM IG-
HII0YeH MeTOSHUE nETasas U/, «Mo-
TIycs HETOTHWRA OOSKINTEH K KO-
JEKTOPHOMY BIERTPOAY, SILTHCY —
® sMurTepEOMY. [lockonepky B Cxeme
€ OBIMAM SMATTOPOM BCE HOTOMIES I
OTCIUTHBARKTCH OT SMATTEpaA, Ha
CXeMe ¥ BMHTTEpA CIOMT SHATOR | ,
o3HEaTaomuil  «oOumit  slexTpony,
HeTtoqEEk OATeHEA E CXEMe he
DUEABAH. ¥ ROINORTORHOTO BIERT-
ponfa HagvWcaka EBEANIHHEA DOAAH-
HOTO HE HETC (OTHOCHTENLHO SMBT-
TEpA) OTPHIATENHHOrO OAIpPIHeH-
gun — /. HMeHHo Takrme 0003Aa-
TEHON Yamlé BCery HCOMIBBYHICH
B DNBKTPOHHGLIX CXEMaX

pexoy, npejciasiser cobo,
KaK MH 23BaeM, OYeHE
fonnwnoe  conpoTuBleHue,
OPAMOCMEIERNLE — OTeHk
Manmoe, Tar Kay mepexojw
BRAYEHR TOCASOBATCIIE-
Ho, HPARTHYCCHY BCe HAT-
peHue netounnka U ora-
BRIBAETCH UPHIAGKEHHBIM K
KOJLUIEKTOPHOMY —Oepexoy,
HpaMocMemensoMy — ammi-
TOPHEOMY Hepexony Mmocta-
WTCH  RaIHHe Kpoxu. [a-
Baiire ompegenmM, KaKuoe
HMeHHO,

Hast 97010 3ajaluMesA BOOPOCOM, KOTOPEIL U caM mo cebo
mHTepece U saKeH, HaKol Tom mporexaeT wepes TpaHsmc-
TOp ¢ «oropBaHEnoil G6asoin? (liMerno Tak yacto maswEaleT O-
wazaneywo Ha puc. 111 exemy.)

Ha mepswii B3rasy oTBeT OYeBHOeH. TaK KAK OpaETOTIC-
cEu Bee Hanpsmiennme U/ Opunioeno ® KOAAeKTOPHOMY mepo-
Xony, uepes ¥ero Oyner npoTekaTs o0parHuil TOK, COOTBET-
cTeyIonmid HaBHoMy Hanpamenmwo /. IToT To (yeaoBmMmoa
oboanauats erc fuo) B Oyner Te4n Yepes TPATBHCTO].

Ha cavom mene oreer menmpasuinbHkil. I ommOka oxass-
paercy odeHs Goasmoll — & f§ pas! To eers B mecass, 8 cIo0,
@ MosmeT OHTL, @ B THICAYY.

Ecan 611 wappmmenne U Gmao OpunomseHo MeRLY EoJ-
nexTopoM ® 0asoH, oreer OHu Ol COBepINGHAEC COpABEIII-
puy. Torga, meMcTBUTENALNo, OpPOTEKAKNUIT Yepes CTPYEIY-
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GEl paBeH TOKY OGPATHOCMEINEGHIOID KOJIJIEKTOP-
exona [l 1o B paccMarTpEBaeMOl CXeME HCTOMHHK
MeHIY KOJMAGKTOPOM W SMHTTEPOM. A 9TO HOJ-
Memger [eno. ‘

oM [eJI¢, BCIOMHAUM, IT0 03HAUAET IPOTERauNe Tepes
ereHENE nepexoll TOKa Iuo. OGpasopan JA 270T

SHOHTHM KOMOOHeHTOM WJIKM TeBepAlHOEHBM, BCO
0 3HAYAT, IT0 KOJAEKTODILEL Hepexoll Kalyo ce-
mOpacusaeT . Gasy N = [uo/e 2eKTPOHOE. B nwon-
TYPe 97 WICKTDOHN CHOKOHHO YXOIUIT 3aTeM B Oa-
rrpof. Touno 7o :e caMoe IPOHCXOAAT, €CITH HCTOH-
A HONEIOUen Mesmy 0azoli B ROJJISKTOPOM TPas-
Ho B paccMaTpaBaeMOM CIIyHae fieao oGeTonT He Tai.
uul, pOpowenssre p 0asy, OKASLIBAIOTCA B Heit sa-
| Viirm gepes sMUTTEPIEil TePeXOn K «mmocyy mc-
4 OHO He B COCTOAHOH.

e MPOHCXOHUT?

ECErIa, HMWTTep, He meIaionEi, yroGul B Dagse Cy-
aa 1a6HTOYHENT OTPHIIATEILHEEIE 3apA/, OOIIIET B Ga-
0 ¢ eaB0 yourh B30LITOYHES IIEKTPOTiHL H, rar
13 Kaumeix A J\RpPOK, KOTOPHE O NOMLIeT, a K yrpa-
nextop 1 fomeko (1 — o) K porubuyr, yOuBadg BIeH-
Tox omuirtepa okamercss B B = 1/(1 — o) pas Gome-
70K lyo. 1 TammMm iKe, eCTeCTBEHIO, Oymer @ TOE
Topa.

, a Teneps 0UGHD NErKO OTBETUTH H Na BOOPOC 0 Hatpi-
ga nepexojie amuTrep — Oaza. Ona Oymer COOTBOT-
b TOMY HANPMREHNIO, NPH KOTOPOM uepes ILePexoj
p — Gasa nporeraer TOR J, = Bluo. Ecmm soxnTaM-

XapaKTepUCTERA OPAMOCMEIIENHOT0 Mepexona aMuT

Gasa WaRecTId, TO IO 3afAHHOMY TORY [; nerxo HafTE
amenne Ugg.
a ToKA Iyo, DAMe yBeIndenyas B ff pas; Kak npaBiio,
apTCs CIANIKOM Mana, IT00H ofecHeduTh HOPMaIbHYI0
‘ppansEcTOpa. Hpome T0r0, Ha UPAKTHRE OrRBAET HE-
0 peryImpoBaTh HPOTERAOMAN Tepes TPRHBHCTOP
OJ[HOM U TOM ¢ HAODA/KCENY MATAHAA. ConpoTHENE-
ax pas v (O3BOJIAET 3aJlaBATh CHIY TOXKA, OpOTeRAI-
ea Tpanaucrop (puc. 112).

HCIOTL30EaNuA conpoThBackus f; ocofeHNo Ha-
W3 BCOOMOTATENABHOM CXeMH, MOKABANEON Na BCTABRE
9. Ecan opencTannts cebe, 110 KOJUICRTOPHEH mepe-
DONKMOYen K WCTOYHARY THTAHEA, TO OeNOTHA (MH-

KA TMTAHEHMA — COLpoTuBIeHme R; — mepexon
— Gasa mpencraBaser cofofi mpocTo MOCTEMODA =
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KosddnopedT YORIEHHA cxeMbl IO HaNPHASHIE0 Ky 6y
EET paseH, OUeBH[HO,
A ogd
AU .

RH.
Ky = =@ — 1) 7 (@)
BX
BaskHoil XapARTEDHRCTIIKOA CXEMEL apnpeTca Koo(oHEmu-
@HT YCHJIEHIA MO MOMEOCTH K p, panOriil OTHONIBHHIC MO
HOCTH BHXOZHOIO CHETHANA P LAY WAUpyx B MOOEOCTH
pxojiHoro Pex = AL AU px. OuesunHo, €TI0

Ko (b — 1) Kym= (B — 1 7 ©1)

TlounTHO, 9To JJIA YOXyIeHHd pagGonpmere KosddHIE-
pHTA YCileHHs COMPOTANICHHE HATPY3KE BRITORHO BEGFpaTh
RaE MOETIO OONBLTEM. C gpyroii cTOPOHBL, JETRO OOHATH, TTO
ocofenio ycepACTBOBatL © yrenmuennem fy He CHeJyeT —
MOJKHO BLIMECTH TPAHSACTOP H3 pafouero peAmMa.

JleiicTBATEILHO, KAK BHHO K3 CXeMbl Ha PHC. 113, 6, Ha-
npmsenne Ha KOITEKTOPE ypansncTopa Uy mpy MATHIAN co-
NPOTHRACHRH Ry papafAeTcH yiie He —U, a MeaDpInedl OTPHTA-
renbHEOI BeImUAHe: Up =— (U — I.Ry). Ecan mpa 3anas-
HOM Cuje TOKa, HPOTEKAIONEere Hepes TpaHsHCTOp, BHOpATh
penmanEy i gonpmeit, gem [ = U//T,, Bce HAUDAKCHHE
HCTOYHOKA MHTAHHA YHAReT Ha COnpOTHEIEHAR Hy ¥ A KOJI-
NEKTOPHOTO Mepexofa HanpmHEeHHHA «ue xpaTRyy. HapynmT-
csi BKTeilmee YCILOBHE paGotm TpaE3RCTOPE — HANMYHe
OTPELUATENBHOTO CMEMEeHnA Ha KOJIIOKTOPO.

Uacro penmauny Ry neifEpant Taroil, 9YroOn HA COI-
poTRBRCHNU R, DpH 3aJaHHoM TOKE I mafaiso HanpHKeHNe,
nprbsusHTeBHO PABHOO U//2. Tlpm oTcyTcTBHA BXO[HOTO CHI-
pana OONOBRAHA HANPAREHAA RCTOYHMEA [PH JTOM Hajaer
Ja CconporHnIeHHn fly, TONOBIHA -~ §a TpPaH3HCTOPS.

Teneps 0CTAJ0OCH TOMBKO obeyamib Haslauen e eMEOCTEH
C, u C, B cxeve Ha pHC. 110.

Kongencarop C; M0 IOCTOAHIOMY oKy OTA6NAET AHAJII
aEpveMi Kackaq oT FCTOYHIKA BXORHOTO CATHAMIA #). Ilpen-
cTaBEM cefe, 9TO 3TOTO KOHJSHCATOPA B cxeMe HeT; 8 ME FC-
oA b3 yeM Wall YCEMUTCIBHFE KacKaA [WiA VCH/IEHVIA CHIHAMA,
CHIMAEMOTO €  BHCOKORAUECTBOHHOTOQ aTeKTPOAIHAMEATe-

*) Querb DEAKO CIAYURETCH T, UTO EXORHEOI CHIHAT MozEer OH1b
yemiien jio HeoOx0[ImMore sHaUEHTA YCHJINTENeM Ha ONFEoM TpEHRUCTO-
e. OOHTHO OPHXOIHTCA BRAKYATH HOCIIeNOBATEIEH HECHONBEO yCH-
STETLANX TPAHSUCTOPHELX CXCM-KACKAT0B (or dpparmyscroro caskade —
BOOOHAN, HHZEePrAMUTEIHCA yeTyIaMl, CTYOEHasH), ¥ CHIATELD, noKa-
gamiail ya puc. 110,~— OHOKACKaHHIL,
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Enroers € BHEHOWpaeTCs W3 CAeRYIONWX coobpaskenmmn,
VCHIRTEAb, KAR OPABA:A0, TPeAHa3HA%eR ARA YCHAEHIA CHI-
Hamop B onpenefedrod moloce uyactoT. Hanpusep; yommad-
TelRb NPOMIPHEBRaTeld — AAA VCRACHHA B DONOCe BBYKOBHEX
yacror 20 Ty — 20 kT, Yem damiie wacTora YCHIIMBASMOTO
CHIMAJa, TeM DONbide eMKOCTHOS CONMPOTHRICHNE KOHTEHCa-
Topa Xp = 1/2xfC,. Benmuuna C; pfmpaerce tamoil, uro-
ORl Ha CAMOR MELHIEH YACTOTE eMEOCTIION CONPOTUBIEeTHe KOTl-
peHCAaTOpa OBLMO SHAYWTENBEHO MeHENIO; 46M BXOJHOE COIPO-
THRIense Rackaga fHpyx. Torga no nocToAEAOMY TORY KOHIGH-
catop €, HaJe;XHO OTAENAET KACKAA 0T BXOSHOM nenm, a 10
nepeMeHHOMY OH mpencTamiseT cofoll DPARTHYeCHHE (KO-
POTEOE 3aMEHAHFEY H HHE HA KAKOH 9acToTe He RIMAET Ha
paboTy VeHIHTENA.

Hasaauedne wogmencaTopa C, 0ueHEL MOX0Mee: OTHENHTDH
KACKaf 10 DOCTOANHOMY TOKY OT HArpys®e, Ha ROTOPYI0 TO-
CIVIAT CHATHE ¢ YCHIHTEXA BHIXOMHON CHIHAI.

Hy, a 1emeps oT aHannsa — ¥ cuATesy! Paccamtaem napa-
MeTphl VCHARTeNBHOIO KacKaga Ho cXeme ¢ ofiluM SMATTe-
pPOM T3 YORJIEHHA 3BYHODRX CHTHAIOR.

Ipe:xfe ncero 3agafRMCH Banp fyKeAHeMm nerouanka U, Ber-
fepem ero, craxes, paeuniM 9 B — Gygem ncnoavsoears mas
NHTAaHRS YCHINTEAA OBe IJocKHe Garapefirm nmo 4,5 B wnu
mectek Rpyraux oo 1,5 B, Hvenno takaMa meTognmRamir enaf-
HEeHO GOJIBH_IHHOTBO nepenocublx TpaHBHGTOpHI:IX I PHeMHH-
LOB.

Haneme upegctont BEOpats TpamEsncrop. Ilockonbry
peinp mier 06 yewnenw® cxaloro curHaja WHSKONW 9aCTOTH,
waM touagobuica MATOMODNHIN HMSKOYACTOTHEIA TPANaKc-
top. Packpoem cuopasousark ¥). H mammv yenyraM HECHOIIE-
KO ACCATHOB THIOE TAKEX TpaH3mcTopoE. Hyimen wanecr-
WHE ONET, YTO0H OCTANOBETECH Ha KaroM-To OofHoM. Heawm
OTTRITa HeT, MOYKHO BATTHEYTH B APYLOH COPaBOINEK IO Tpati-
3HCTOPIHM pafnonpHeMENKaM *%) mim B IacnopT Bamero
AoMammierd OpHeMIEHKA I ToCMOTPETL, HA KaKHX TpPAH3HC-
Topax colpad u 5ToM OpHeMHUKE YCHARTe b HHZKOM TacTo-
Thi. Juens BeposTHO, 9T0 Ua tpadarcTopax Tana MII-41, Onu
BOT Vike NeT nuanuath Bepoil 1 mpangoil paforawT n oTedecT-
BeHHOW OmTonoit armaparvpe. A MoseT OLITh, @ Ha Tpam3mc-
ropax Tuna I'T108 nnu T'T109. Ham rogurea modoil ms HEX,
OcramonumMca, Hanpumep, Ha Tpamsmcrope MIT-41.

*) Hampusmep: HNoaynposojiEuroese opuGopst: TpaEsmcropt / Tlog
peii. H. H. T'opwEOBa,— M.: SweproaroMuzpgaT, 1985,

**) Hanpumep: Beave H. D., fpuszeo E. B. Cripagounuk oo 7paH-
SMCTOPTILIM pagmonpuedzrmuant.— M.: CoB. pamuo, 1973.
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BA& M, OPOCTas, ACHAN W HBANNAS Haen?
feccriopHo, 3aMeuaTeNpMasd. ¥ Mee OMI TONREO
ocraTok. Owma «ne paGotanay. MEorowuciense 1o
mnreR(elbla M ero NOCTeNOBATENeH He VBEHYAJITICE
. v me ypamoch me TONLKO DONYIUTH youneAne, HO
HOJIaTH CHOMBRO-AUO YL BAMETHYIO MOTVIIAIIHIO CO-
B GOMYOPOBOMHUKOBOR NNACTHIL.
e oneurn. IlocyoTprm, Ha wTo Mornm paccam-
20-x romax Jlunrendenss a ero DOCASMOBATEN N,
JIORUM, 4TO TOAAPHOCT: WANpsuKenwst U/;, mpu-
T0 XK DOJYIPOBOAMUKOBOMY KOHAEHCATODY, TAKO-
SHIRITEE B OOAYGPOBONRVEKE BICKTPHUECKOE [OJE
HOCHTEIH o co3paeT pOIusn noBepxHocTR ofe)HeH-
. Torna, sHas mome Ha LOBEPXHOCTH £, 1 KOHIEHT-
erupyiomel nopumecn N;, MB MOMEeM To ¢opuyne
EHEeNUTs MNPUAY o0eHEHAGTO CIO;
I@r___ FSOEI

= eNy

(64)

e puc. 34, 6).

AMBILHAA HADPAREHRAOCTh DOMA, KOTOPYID MOIKHO
BaTh B DONYHPOBORHIKE, OTPARNYCHA BeIHUApCH
'PHOTO Moax yhapuo#d wopmsamuu F,. Jlan Ge m Si
e F; cocTaniseT, nak Mef 3HaeM, (2 — 3)-10° B/em.
HAtaeTCA BINIMAN Ng, TO ep MAHNMANLEC BO3MOMI-
1eHUE OTPeNeNAercHd JIOCTATHYTEHM YPOBHEM TeXHO-
B 20-x ropax menutama N, ~ 10 car® CILYIRHIA
OM 3aKOHHOU TOpHOCTH JKcmepumeHToB. VM Brnonme
#uBo. Bepn oMa COOTBETCTBYeT KORMERTpEIME THoO-
X mnpameceil B Domynposomamke =z 0,019

1 E, = 3.10" B/fm, Ny = 10* w3 @ ¢ =~ 10 MIEPIHA
HIOH 001aCTH COCTABAALT, KAK HETPYOHO LOACYHTATS,
8 M, 1. e. scero 0,02 MEM.

APYTOl CTOPOHEL, B Te TOMH WPAKTHYECKN HEBOIMOIKHO
MSCOTOENTh NOAYOIPOBOMAMKOBYI0 LNACTHRY TOIIMH-
v MeALmei, qem ~~50 mMeM. Ecnn B mractnEke Tonma-
= 50 MEM 04HCTUTE 0T HoCHTenedl cioi WV TOI U0
M (puc. 119, 6), To ee compotmsnemme ymemauares
ascero ma W/d, = 172500, 1. e. na 0,049;.
CIUTANNas BeJAMES CJAMIDKOM Maja, 4TolM Dpak-
U peaimsonarte s(ert ycunenns. Ho namepurs mame-
conpoturnenns Ha (,04% wmornco 6mmo e mp 20-e
a0CoTITII0  NageIRIlo.

K BOT, SKCOEPAMEHTANPHO HM3MEHOHHE COMpPOTHBCIH S
OBCe Fie HAGNIONAZOCH, AUG0 OKARMDANOCH B COTHE It
Pa3 mMelnblle PaCCYHTAHHON BEJIHYMHLL.
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Crapme papyses. Ecim Ol yMeEbIende GONPOTUBIeNin
COBHAJANC € PACUETHHIM 3HATEHAEM, 0COCHX OCHOBARME Iig
neccEMH3Ma He Omxo Om, Beem Owimo 5CHO, 970 ¢ PasBHTHen
TEXHOJIOTHR YPOBEHb OYACTEN HOJIYIPOBOIEAKCEHX KPHCTAI-
nos GyAeT yIyYMATECA H BeANIEEY Ng MosAC Gymer cymiect-
nenHo yMeHbmKTe. C yveHbmenmem g Oyner BospacTars
H mupnra cios W, B npefelax RKOTOPOTO HANPIGHEHUE U, oy-
leT MOOYIEPOBATE CONPOTHBNEHAUE TONYIPOBOAHUKA. C apy-
roft CTOPOHBL, #CHO OO, 9I0 TOMIHEY MIACTMAH dy Co
ppeMeHEeM Toue MojiEe OyjeT HAYIHTBCA AeJATh MeBERITEH,

Ho, ysm! Hamepensoe sEauenwe OHLI0 ropaspo Meubme
OEEAAEMOro. A 5T0 y¥e CTABHIO MOJl CoOMITerne OPaBIIBHOCTE
WIEH B BOBMOIKHOGTH €& DPaKTHUECKOil pealnaallun.

HeenenoBaTelln TORTOPSAIE OHHTH CHOBa H CHOBa. llame-
HSVIR TeOMeTPUK) KOHJEHCATOPA, MaTepuall M30IMpPyImerc
3a30pa, THO ¥ XaPAKTeD JernpoBaHisl HOJVIPOBONHHKA, TeM-
neparypy onbifa — u Bee GeapeaylpTaTHO.

A MesRgy Tem obpAcHenune B OYWBANBHOM CMAICIE N0
14 TOBEPXHOCTH. 3@ ofeCKypasmuBaloUiie H OrOPINTENPHEe
pesyILTATH OOHTOB OTBETCTBEMHOCTh HEC/L CTAPHE HAM
3HEKOMBE — [OBepXHOCTEHE coctoxEus (c. 103).

Ecni Eonabii HaXoZAMuics Ha OOBEPXHOCTH ATOM CO3-
[aeT oME TOBePXHOCTHHE YPOBeHb, & TAK 0HO, K COMANISHHI0,
gaile Bcera w Obipaer, To OJAOTHOCTH OOBEPXHOCTEHX CO-
eTosAm cocrapnser, kaw M snaeM, ~10'% e~ Resxpwi na
ATHY OOBEPXHOCTHHX YPOBHCH Opm ciydae OXOTHO IOTOR
3axBaTHTE CBOGOAHRY HOCHTENL, KAE TOJLRO OH NOHBATCA
p6AISH NOBEPXHOCTH.

A Teneps mpencTasuM cebe, 4To wose Ky, BOBEMKIIEC It
0BEPXTOCTH MOAYIPOBOANEES TON BOSAEMCTEHEM YIpam/di-
omero maopsmenus {/,, DOATACKEBAET K NOBEPXHOCTH 13-
GLiTouEbe aneKTpoHE. Ecmy OH HOBEpXHOCTHLIX COCTOHBIIIT
He CYIIECTBOBRJIO,; HTH HA0HTOUYEbE IEKTPOHH yBeIATd.iil
6n KOEOEHTpAIMI0 cBOOOJHEIX HOCUTENEH B TPUNOBEPXHOCT-
Hoii oOnacru. B pesyinTaTe CODPOTUBIEHN® DPHUNOBEPXTOCT-
woll oONacTu, 8 CIEHOBATEIBN0, 1 BCei DOIYHPOBOAIIKOBOL!
MIIACTHHL crenaioch On Mernmme. OfHEKO ecau KOHIENTPI-
nEa  (MIOTHOCTE) TOBEDXHOCTHLIX cocToanEi Goapme, TcM
HORIeRTPaNUA WOATAHYTHX K DOBCPXHOCTH A30LIEOTHLIX
HOCHTEJNeH, TO BCE HOCHTENN BaXBATATCH Ha OOBEPXHOCTHEE
YPOBHI H, CIe0BaTeIbHO, HOTEPHIOT criotoOROCTE JIBATATH
¢sl ToH neficTBmem OoiA. TAKHe CBABANHBE A TOBePXHOCT
MBX COCTOMHAAX HENOABIKHEE HOCHTENH HA CONPOIUBIEHIS
LPHIIOREPXHOCTHOTO GO, ECTECTHORHO, HUKAK Fe HOBAIOT
Teneprs oCTAaeTCHt CPABHUTL RJIOTHOCTH IOBEPXIOCTIIR ¥
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Pagnaaor Tpu OCHOEHEX BHAfla SHHTAKCHE: TAIORYH, MHARKOCT-
HYID ¥ MOJEKYIARHO-1YYROBY0.

Tlpu eazesoil (WM CASCTPARCICPTHOH) UTAKCHY ATOMEL MATeDHa-
fa OCaEIAIOTCH A HONIOKKY W3 HOTCKA rasi. CxeMa rasorTpaHCOODT-
HOTO TPOIECcA NOWA3aHA HA PHC. 121. B xsapuesoil Tpyfe 1 — Tak
[AZEIBAEMOM PeaKTOpe, PaclojloFpHa Kaccera 2 ¢ gaGopoM TopIoHer
3. Ha nowreskKe, HArpeTse ¢ onpefleleHECH TeMOepaTyPH, 08 MOTOHA
raga 4, IPOXOJAINCTO Hal KACCeTOH, OCaMAamIcd aTOoMHl MarepHala.

IMpa ooerancus KpeMHWH, HAOpPHMEp, WIHDPOKC ECNOILIYETCA
PeaRINS BOCCTAHOBIEHTS TeTPAXNOPHTA KPEMEWH:

-
7
=

8iCl, 4+ 2H, — 8i + 4HCL{.

laper SiCl, = pofiopefa MIOAAKTICH B PEARTOD. Obpasymumecs

§ DeSYIHTATE DEARIVE ATCME KPeMEMS OCAMMALTCH Ha HOLIOIRKY,

mveomykr Temmeparypy 1150—

/f /"‘ g 1200° C, u Gy saaioT e HOl Heo-

TOpOG BpeMA, MOKa HE HafinyT cehi

‘I Cgn e é _;: YIONXOAAMES MecTo» WHE YCraHe

BAT NPOYRHC CBASH € AT0MAMU

nogneky, Ha mopsemuke HATHHE-

2 ®T pACTH DNHUTAKCHATNBHAR IJIBHKA.

CropocTs pocTa IVIBNKA B HPOLBC-

Prc. 121, Cxema mporecca Ce TAZ0BCH SOATAKCEA COCTaBIH-

rA30DOH  SHHTAKCHH er oxeo 1 MEM R MHHYTY.

C ooMOIpH  TasOTRPAHCAOPTHOL

POETAKCHI BHPANJHBAWICH CITOHX TOMIOUECH ©oT MEXpoMeIpa [O¢ Hec-
KONBENX [RCATHOE MERPOMErpoB.

OweHl DAjGHO, 00 HPOIECE DNETAKCHN DPOHCXOFNT TPH TEMIEpa-
Type GHAUATCIBHO Oojiee EMaKoil, WeM TEMOepaTypa IAARIeHHA, NpY
KOTOpOH OOHYED BHPANTHBAKTCA KPHCTATITEL, Tak, TCMHOpATYpPA OIAB-
NeHds LPeMETSH, HAIPEMED, COCTABIHCT 1417° G, a TemmepaTypa sii-
TAKCHANIBHECTC pocta — HOTTH Ha 300° C menpme. Lonee HAIKAN TEBLIE-
parypa Ipoiecca NPHECAUT K TOMY, TIC PACTYILAN nieHKa TOPAa3Ne
MCHBIIE SATPASILIETCH HOCTePORAAME HPUMECHMH. IonynpoBOTHIEOBEL
MaTepHalsl PEROPAHON 9aCcTtoTH, Kak TPABMIO, TONYHAoT HMEHHC
BITATAKCHAABEEMI METORAMI.

B mponecce SANTAKCUY BOSMOMHNC CTPOLC KORTPCIADYEMOE ne-
rupoRanme pacryniero caos. [lpn rasonoil sWHTAKCHH, JIH TOTO UTOfL
REFHpOBATE PACTYNIYE TIEAKY, B PEAKTOP BROMT TApH BENECTEA, CO-
LEpIRANEIe HOOOXOANMYI) MDIMECE. Hamopumep, npn BHpPANIBARLL
OVIEHEN KPeMHANsA B DEAKTOD OORR0TCH XITOpHIA Gopa {(BCly) mmm do-
chopa {PCly) — B aBECHMOCTH OF TOLC, AKMEOTOPHOE WA JORCPHUL

OpEMechio FHEATEILREC AeTHpOBaTh ANUTaKCHanBHH caof, IIpa eToem
P peawTope MPONCXOfA? BReleHue NpDHMECHEX aTOMOD:
BCl, + 8/H; — B 4 3HC1}  wirx PClg - %,H, — P + 3HCL 1.

Maps HCl pemgocATes #3 SOHE PEaniin MOTOKOM Iaad.

 TOMONBY0 TABOTPAHCIOPTHO! SHANTAKCNMM RHPAMURAKITCH CHIO
He TONBKC KpOMENs, HO W TepMAHMM, APCEHH[@ FaliHE H MEOLI
EPYTUX HOTYIPORCIHEMKOBEIX MaTCPUanOB.

Opst scudrocranod (mnE WEgKoDasHeil) enHMTAKCAN ATOME pacTy-
TEro cHO0f OCEANT Ha HOXIMERY H3 paciiapa HIA pacTeepa. PacTpop
{paciuian), EACHUIERA TeM NOTYHPOBOAREKCBLIM MATepIAlloM, KeTO-
puii Ee0fiX0HMO BHPACTAYE, HAHOCKTCA HA HOMUIOAKY. dareM fNOmILOE-
Ea H pacriaR oXTasparorcd. [Ips yMeESIeERHH TCMIEDATYDRI pacrao-
pEMOCTE MATepHANA MOHMASTCH M H3GHTOUROE KONWIECTEC oAy P~
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It mo#OION AdEide PAciioNarTaeTes BBITecTBo, KOTOpoe noAHo0nT-
cA B NPOUECCE PIATAKCHN, ¥ HalPeBATEIhH. HarpesaTellk TIOIABHN-
gACT B :UCHHe TOMTICPATYDPY, /IOCTATOYHYIO JUIA MHPEHCHBAOIO HCIMpe-
HIIA COOTBCTCTBYIONErC MarepHaia. TanmMm ofipazoM, B Kayipoll Aagcii-
KEG CO3RABTCA  MOCTATOMHO EBEHCOROe  H30LITOWHOS [ARNCONE TAPOB
comepsnamerocs B sAduciine Ma-
TRPHANE.

fIc woMapme OBM ornpr-
EAETCA SACIOHKA, OTCILAIAL
AYBHKY OT KanepH, H IYY0R MO-
NEHYI W3 AYEHRHM BPEIBAGTCA B
HaMepy, NETHT 1 OOMIOREEe n,
oceHad, HPACTANIUIYETCH IIa
Hel.

OpHoBpeMEHAO MOTYT BHITE
OTKPEMEL HECKOTHRO 33CJIOHOR
- FOINA K UOJJIGEKEe NocTy-
30T CPa3y MOIERYAL HECKOILh-
xux  coproe. O OOMOmMBHO
MpoIecca  MOIeRYIAPAO-IYIRG-
DOH PIUTAKCHM MOMHG BRpPa-
UBATL OYEHb TOOKHE CI0H

Poc. 123, Muorocnoimas CTRyRTY-
pa GaAs — GaAlAs, Bupan(CoHan
meropoM MBE (molecular-heam-epi-
taxi) — MOTEKYVIAPAO-IYYROBOIH

smmTaRein. HasxgaA TCMAESA MOI0C-
CAKALEX LONYTPOROHIKOBHX
na — b aToMuEHx cioes GaAs. Ramw- AL IS

COGNAECHA, CTPOTO WORTPOMNM-
— 4 HEIX CA0A s
4gA  CBETIAA GaAl AE;TDM Py TOMIEEY, COCTAB H KOHI[BH-

TPAOHI0 LPHMECell B KaKIOM
cioe (pue. 123).

1lonesoit Tpam3meTOp € p — N TePeXO0M OTHOCHTCH K
THOY TPAHBHCTOPOB € HOPMAALHO OMKPEINEM KOHAAOM. dro
OBHAUAET, UTO, KOTIE HALPSKEHHS ITa 3aTROP HA TONAHO (U, =
= (), mHpEUa KaHANA ¢ WMMEeT MAKCHMAJLHYIO IIHDHAY,
a CONpPOTHRICHHC KaHaua, Taof0opoT, MEFIMANLHO. C ysemu-
yermem U/, IMMPHHA KaHAJA YMEHBIIACTCH H HPH NOCTATOMHO
GompioM HanpA:xeHmE [/, MOReT CTATh DaBIOH nymlo (Ka-
nas BAKPLIT AJA HOCHTENeH TOKa).

Bay1mo OTMETOTH, 9TO IOJeBOH TpaHsmeTop ¢ p — Rk Ie-
pexorioM HEKOIZA He HCHONB3¥CTCH B PeKiiMe, KOIJA HA 3a-
TEOP UOIAH HOJORUTENLHHH TOTeHITHAIL. ITa mepeoul B3TINT
2T0 OGCTOATENHCTHD MOYKET LOKABATLCA HemomaTinmM, Jleil-
CTBHTCABEO, €CJIH HOMEFATH LOMAPHOCTs meTournka Uy o do-
laTs HA BATBOP «ILIKCH OTHCCHTENEBHO MCTOKA, TO yupasid-
il p — n UEPeXoJ CMCCTHTCA B MPIMOM NaTPaEIEHHH.
W p-cnos B n-xamajg OynyT WHMEKTMPOBATLCA JIHIPEH. Co-
upOTHEIEHEe Kanpua wommsureda. Hasasocs 61 — xopoimo!
TeM D¢ MCHEE Takoil PesREM IPHMOTO CMENEANA Ia 3aTBOPC
He HCHOJAB3yercsl HEkorga. Jledo » ToM, 9TC OOHMHM H3
BARITCHIIAX TOCTOHECTE IOJIEEOTO TPANzueTopa HBIAETCA eTo
BRICOKOC BXOOUOC COOPOTHBICHOE,

{Ipn ofpaTHOM CMeN{eH:H HA 32TBOPE TOK BO BXOJHOH 1ie-
0¥ OOIesOro TPAHBMCTOPA; B IIeNH HCTOR — 3aTBOp, ABIACT-
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oM 0HPATHOCMEIIEEHOTO P — n Iepexoma m 09eHn Man.
BIHIX TPAESUCTOPAX OH COCTABIACT NECHTRH I Majke
pi RaHoammep. CooTBETCTBCHHO UPHM HAUDSKeHHH Ha
e B EHEMIILI BOJNBT DXOZHOC CONPOTHMEIEHWE COCTAR-
CATEHM WM [8;4C COTHV MHIIWOUOR OM.

M e WCTONDL3OBATEH HONCBOH TPAUSHOTOD B persmMe
IO CMCOIEHUM H Ha 3a’ru0pe, aT0 BB.H?HEﬁlHEG HpeHMymecT-
er yTepaHo. Ilpu mpamom nappsmsenan ma P — n me-

BXOMNOil TOK 6ymeT DeHE, a BXoAHOe COLPOTHRIEHNE
TCTBEHHO Mamo.

Ycepane Bee mpeBoavoraer:
MJUI rpanaucropn

Eme uaepes meckonbko mer wocue CO3MauIA
010 TPaWsHCTOPA C p — n OePexofoM, B Komije 50-x
» TCPLeNHe N MCKYCCTBO TeXHOJIOTOB LOSBOIMIN Ofep-
nofeny B Gopefie, KoTOpag anmmach Gomee 30 JeT.
HalileH Takoii OOJYNPOBOAHUE, TakoH MaTepuan mu-
MYECKOTO Ba30Pa MEKEY METAalNMMueckoil W moIynpo-
KOBOH muacturmamu (pmc. 119) u takoit crmocol Imame-
CIOA [MHBIEKTPHKA Ha NONYNPOKOOEHK, KOTOPHE
eTaLa/MN HA HOBEPXHOCTH LONYRPOBOMITHEA HIOTHOCTH
XHOCTHBIX COCTOANAMH, Ile mpesnmaminyn ~ 100 cp3,
B 100 000 pas Mensinyio, 9eM THUHGEOE SHaYeHe LI0T-
COCTOAAMI VA NOBEPXHOCTH HONYHDPOBOJIHHKA.
BHE TOYINTENbHO (M OYCHB, OYCHB BAIKHO), UTO IOy~
MHAKOM, € HCHONBOBANHEM KOTOPOTO YVIALOCH Ia-
CH youexa, OEAzaNCH... KPeMHAH. A ImsICKTpHEOM —
b upemAusa SiQ,.
Teneph, KOTOA COTIH THCHY TTeyIadrTmX OUBTOB OCTa-
b LO3agH, HPONect CO3lafusl MONEBEX TPATSUCTOPOR,
OCTBI0 OTweHaWmMuX wumee JlunmeHdensga, sBRTIIIHT
MEHO TpocTo. Ha dommosske pHpamuBaeTcs TomKmii
EpPCMITHA © TyMREHM THOOM JeTHPOBaHNA T KONIEHT-
i — Gyaymumit maHan., SaTem HopepxROCTE KpPeMERA
Aeren. (O DOMOIBI0 yie BHAKOMOTO HAM HpOIecea
HTOTPaBl B OKHCIE BCKPHBATCH OKHA» (C. 256).
TH OKHAZ TAHOCATCH METAJIMYCCKHE DICKTPOIH CTOKA
¥a. A TaM, IMe ORHCOJ OCTAJICA HeTPOTYTHM, 1A MecTe
Pa, CBEPXY TOIKE HAUOCHTCS MeTAJUl — TPanImcIop
(puc. 124), Takme TPaUauCTOPH NASHEBAKTCN MU
MU MPEHAUCTOPAML (MeTamn — nauanenTpur —
pononEuK). Yacto, urtobn OOAYCPRIYTh, W0 JIH-
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OaM|, NEPCKPHBAET NCIO TONMWMIY Kanana, HasuBaercy
hanpascenied omeenrn U, *). Hpr nampmweunn p— U,
UPOBONMMOCTE KaHalla o0pamaeTcs B HYIb.

MOII TpansmeTop, DokasaHHBE Ha puc. 125, 6, ma meyp.
BEH BSCJIAN BHLIAIUT COBCPIICHAO HEeOGRITHO. Huxarorg
CLHCIMAIBLHO CACNARHOTO KaHANA MCHIY MCTOKOM M CTORO)
B TAKOM TpaHsucTope Het. HomaTro, 9ro rawofi TPAHancTop
ABIACTCH HOIEBEIM TPEHANCTODOM C HOPMOABHO 3QKDIM,
kanasom. Korma wanpsmenve Ha saTBOp He mofamo {U/, =
= (), kamana gpocTo e cymecrnyer. Iipu a1oM upwm m06oi;
DOIIPUOCTA ¢ 11060H DeJHYMIe HATIDSHNCHHEA MEMKIY HCTo-
KOM ¥ CTOKOM, KAK Y#C IOBOPHIOCH, TOK I UM MCTOE —.
CTOE pHITOMed. OH ompemeasercs TOKoM oBpaTHOCMCME-
HOIO P — n nepexofa.

Ecnw 5a saTBOp Taworo npufopa moJaTh ¢NIIIOCH HETOTI-
Ka, TO BHaYaJe, OPW OTHCCUTENBHO HeGOIBIIOH Belyamis
UPIIOAEHHOr0 TVANDAMKEHNS, TO[ CIOEM OKMCIA, MENIy
HCTOKOM 1 CTOKOM, GOBHHKHET 00JacTh, oGeIHCGHHAS ABID-
kamE. [lupkn OYRVT oTTecmatnen oT satsopa (a BICKTPOHN,
HaoGopoT, DPHTATHBaTECH). JT0 OOeXHeH e IHDHAME Hi-
HAKOIO BIANAHMA HA TOK B IEOH HCTOK — CTOK HE OKARET.
O po-mpemmeMy 6yeT oparTwuCccKm pasen HyIio.

Ho ecan mosiomurtensmoe mampsirenme ma satBope [,
C/lenaTh  [I0CTATONHO GONBINHM, TO BOSHWKHCT HBIEHIC,
yike pHaKOMOe HaM mo ri. 3 (es. c. 108), — mmsepemm Tuna
mposonumoctH. fop saTeopoM sBosmwkner wHEsepcmommmI
Cloil p-Tulla, KOTOPLUL COBNAGT r-KaHal MERLY ofaacTamn
MCTOKA H CTOKA.

Hoctatogro Gosnmoe mampmsenwe ma 2aTiODe cosfacT
(pEpynnpyer) xaman nas mpoTeKaERA TOKa Me;uly obaacTs-
MH HCTOKA ¥ CTOKa. IToaToMy Takme npuGOpH I Wasmsalorcs
TPAT3NCTORAME © LHOYGUDOSGHNEM EQHIA0M.

Hanpssienne ma satsope, mpm Koropom P ONCXOTHAT
HABepena B 00MacTH WON 3aTBOPOM w 00pasyeTca Kamad,
HASLIRALTCH NOpPO20GHLM HARPAJCEHUEM W OOLTHO o00aTa-
qaetca  cwmponoM Up **). [lpn U, > U, wpoeogumocts
Kagana yeenuampaeTcs ¢ pocTom [y, Tak Kax ¢ yeeimuc-
HHCM TOJOMMTEIRLHOr0 CMEIIEHHy Ua 3aTuope Bee GoIbINe
H Gonbmle HIEKTPOHOB NPHTATHEACTCH K UOBEPXHOC™ H
KOHIIERTPANHA HX B KaAAJle YHCJIMIHBASTC,

OCROBAMM nmpemMymecTBOM OOTEnHX TPaHSHCTOPOR C
HANYVPOBAHEEM (HOPMAJbEO BAKPHTHM) KaHauoMm, obec-

*) Hapesc «p» — a1 aErnuiicsoro ciosa pinch-off (orccuna).
*¥) Hngerc ¢/ — oT amrmiickoro cuaosa threshold (ucpor).
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BIIMM HX OYeUE LINPOKOe HPHEMCHEHHe B MHKPOTPO-
opax m MukpodBM, nBIagETCH TO 0OCTOATRILCTBO, ITO
OTCYTCTBEHH ITaHpH}IiBHIIH ITa 3aTBOpe 01 HpaKTH'IEGEII
pONYCKAT TOK I, CJCMOBATeJNBIO, HC noTPeGIanT
0CTH Jnamke TPH IOTAHAOM TaUPIHeHHH HCIOK —

Hecroanko BaKOBIX AeTanei

Onro m To e cnolicTBO — cmocofUocTs yem-
1% CHPHSJIH, pealmsyercsi B OHNONAPHOM ¥ NOAEBOM
3pcTOopaX HA OCHOBE COBEPUIENTIO pABIIMYHBIX IPIHIM-

GEmOIPHOM TPAHBHUCTOpPE HOMEHEHHC BEIXOLHOTO TORa
eIl OMHTTEP — KOJJEKTOD BBIBEIBACTCA  HIMCUEHVEM
mEoro Gasoporo Toka. DXoapmoil ToR LPOTCKAeT ‘epes
mocMenmenasE p — n nepexon. Iostomy exommoe co-
OTHBIeHHC GHIOISPEOIC TPAHAHUCTOPA UEeBEIHKO — KaK
BET0, OHO JICSKET B Ipefenax OT HCCKOIBKHX OM 70
OJBKHX WITIOOM.

MOJeBOM TPAMBHCTOPE MaMeITelHe BLIXOHOTO TOKa
LI MCTOE — CTOE BHBKBARTCA H3MeHEHIeM HANDAMCHUS
atrpope. DxopHoe panpsnzenme Uy OPUJIOMEHO K OUeHD
MOMy CONPOTEBIENHI0 o0paTHOCMCUEHEOr0 p — R
xoa WK K eue GOABMIEMy COOPOTHBIICHIIO ILIACTHHL
ropa (Si0,). Iosromy BXOIHOE COUPOTHBICHHS TIO:C-
TpamsncTOpa A0GOre THIA, KAl IPABIINIO, OUEHH BCJM-
HO COCTABIICT MHIAMOHBIL, 2 B HEHOTOPHIX CIyYIanx —
M MEATHOTOB OM (THTA0OMEL).

aKoe TpoMaTHOe COLNPOTHBIGHHe BXOJHAH NENDb LOJe-
0 TpamsHCTOPA TWpeJCTABIAeT [if IHOCTOHHHOIO TOKa,
0 Kacaercd TOKA HEPeMermoro, TO NIdA ONEeHKH BXOJIHOTO
POTHBNCHEA LOJEBOTO TPABBMCTOpPA TO UEPEMENToMy
ciie[yer yueeTh, 9TO 3aTBOP, COBEPIIERNC 0UeBIHNHO,
cTapmer coboli eMKOCTB, BEIWUHEA KOTOPO# C, =
oS/t, THE € -— MUANeKTPHYECKAd EPOHHIAEMOCTE
mpylomeli wpocaoiiry, § — WIOW@hL BaTROpa, &-—
wHa mpocioiiks. B MOIl Tpamsncropax TommEEa {
OKHECA, CIYIRAMMEro HBOIATOPOM, COCTABINET ~0,1 mrea,
@RTPHYCCKAA OPONHIACMOCTH OKHCIA & == 4, uwmomanb
opa § = LB, rae L — pneAa, a B — mEpHTa 3aThOPA
. 126). Jlnama saTBopa BEIIYCKAGMEIX cepuiiEO COBpe-
[[X HOTEBLX TPAUSMCTOPOB COCTABIAET 2 — 4 MKM.
K0 B IaGOpPATOPHAN UPOXOMAT HCUBITARES NPHOOPEL
pasmo Mempmell pymHol  3aTnopa ~(,1—0,2 MEM.
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mppnya Karana. Ecim Messay MCTOKOM B CTOKOM IPH-
T ganpmiesne [/, B nanmane (¥ B BHIXQNHOH BEmM
smctopa) Gymer Teun Tox I = U/R,.

cAm B BaTBOPY TPHIGKATH SamMpalomee HATPHKEHHE
= [/,, WHpWHa KAHAJA ¥MCOBUIACTCA HA BelIHUANY
actn oGpemmoro sapama W (cm. pmc. 120). 3man KoH-
TPanuIo HMCKTPOHOB B KaHATe I {oma, oueBHIHO, paBHA

OeRTpalan goHopoB ), BelMINHY W nerxo paccum-
Zee 7, \1/2
{cm. dopmyny (39)):W1=( e;vl) *), Tenepb KaHaml

T npencTapAaTh co0oH compoTABIEHRe R, = pll§, =

T J =0
,l
’ gz
/ // 4
/ s /'UJ
I o, Sl - U=
=7 r i pr gl
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127. BonpramMuepobe XapaKTEPHCTARI IOIEBOro TPAEEHCTOPA
asIMUHEX HAUPEeHNAX Ha 3aTnope Uy. ITPHXOBRE UPAMEE —
TEPUCTIEH , COCTBETCTRYIOMS CAYUAK0, KOTA RAHaL TpalsHCTOpa
ATPHBACTCA TPOCTO Hak CONPOTHEICHVE, BeIAYHEA KOTGPOre
qeTCH B 3ABECAMOCTHE 0T Hampaennsa Ha 3aTeope. Crommse
RPHEHE — peallbiEe BOMBTAMUR[HES XapaKTepACT I

LIB (dg — Wy). TIpn Hanpaxenun U/ Me:RIy HCTOKOM
KOM TOK B BRIXONNOH IeNE TpadsmeTopa OymeT paseH
U/Ry. llpE HanpseEEH HA BaTBOPE Uy =U, > U
OTHBJCHOE KaHAJA cme Oomblle BOSpACTaeT. Haxoner,
nanpsskennn otcedkn Ug = mApAHa Karmala d =
— W, oCpataTca B Tyib. énupormmeuﬁe KaHaga
erca Gecrormedno COALOTHM.

puc. 127 mTPHXOBHMMA OPAMEIMH LOKA3aHA BOIBT
bl XApakTepPHCTHKE MONeBOIC TPAaHsHCTOpA B IELK
— CTOE, COOTBETCTBYIOUEE PACCMOTPEHNOH KapTHHE.
HITEIMH KPHEBIMH HOKa3aI1ThL pEﬁJII)HHB BOJIRTAMIOEPHLIE

y Bpcce m Mameme ME Gyfem upene(perath muprAo# obAacTH
GHHOTO CJLOS 1P HYJIeBOM HAMNDSREINH AA 3aTBOPS, & B doprynre

— npeueGperats seanaHAECH Upn,
jo* 204



¥apaxTeprcTuEn npubopa. Baamo, uto w oburacTa cnabpy

TOKOB peaTbHble XapaKTepEer
POBAHHEMA, A BOT npu Sonsm

BANPAKENMIX Ha croke [/, *
HC HMEIOT CO ITPAXOBLIME mp

e
HOR
oy

Puc. 128. Mexanmay HACLIICHAA
TORA B NOTEBOM TpaHzHCTOpe:

Un < Udz < Uda
(Uy < U, Ugg = Uy Ud3> Ue).
Hanpsrenue ma 3ateope U7y o
BCEX TPEX cayuasX oumEaKoRo

Iz pue. 128, & nokazapa
HOJeBOT0 TpaH3MCTOPa o p —
K sateopy mpmmosmero (oT1mo
SAINPAIOIICe HaupakeREne [
NOCHTEIHHO MCTOKA)
THHA.

Paneme wmp paceyxnaam
Us, mpmaomennoe

IacTk 00TLeMHEoT 8apana mupuacit W. B yrof
Kanalla yMewbmimmacy

ke reger. Tommmg
10 sHAwemMA d == g, — .

*) Hagerc ¢dn
202

t mepexonom (cp. ¢ puc.
CHTeJILTO metoka) meGogn

— Halpsm#enwe [,

VEH COBHAAlOT ¢ HIeanmauy-

X TOKax, T. . Opn bonpmmy
» Peadbine xapaktepmermiy

AMEIMK Higero ofimero. Peanp.

HE®  BONBTaMmepHEe
PaRTeDUCTHEN  naewiyaron,-
ca. Tlpn manpmmern Hiy
crore Uy ™> U, tor oepe-
CTAeT 3aBUCETH OT Taups-
AeHUA HA CTOKE M Hack-
MaeTcs Ha yposwe f,. Yoy
Gonkme HAODAMCHAE ma
JaToope, TeM MeHnue @
TOH HacHIOeHwH I, n Han-
Piwenve U, upn woropom
AOCTuraetcs sHavempe J -
= I, (pmc. 127),

OJIEBHE  TPaAHIMCTODH
I0GOro Tuna B IOABIA)-
meM BosbmuHCTEe CAVIaeE
PaBorator o PesriiMe, Kor-
Ia TOK B Hend NCeTOR —
CTOK He BaBWCHMT o7 gan-
PHeHna ctora [y 1. 0.1
Desictime hacvuyennn, IMoge-
MYy HMCHHO B TanoM pesru-
Me; MB O0CYNEM gyTr mog-
e, A mona Pasbepemes, or-
HETO  peansUHe BOIRTAM-
OepUsle  xXaparTepumermrm
HACKHMAKTCH,

Yie smaKomag ROBCTRYRONA

120y,
BITOe
- K crory (omsre-amg oT-
SHakoman Kap-

Xa-

Tak. Ofpatmoe Hanpaxenpe
COB/lalo wom saTBOpOM of-
obiactn Tox
0T BnaucEms d,

Ho aromy Raady Teyer Tox

= OT aBmhickero crosa drain (cromn),



Uy R, tne Uy — HanpsmmeEne HCTOK — CTOR (Hamps-
e crora), R — compoTumienne EaHaja TONMMHHOH d.
0 9T0 — Henpagsfa. Flauw, Buipamadchk MATYe,— HOC BCH
a.

paBsia COCTOUT B TOM, 9TO, HOIJ[A K CTOKY LIPHIOMKEHO
mueHne Uy, WMApHHaA Kajala ¢ pasHaf B PasUMX TOT-
¥ HCcTORa ITEpHHa Kapada makcEMansita. HaoGopor,
Ka MaKCMMalbHa mEPHEHA oGnacTu ofneMIoro sapama,
HPHEA KAHAaJla MOHHAMAJILHA.

caMoM Jeqae, B M0GOM CeTeHHN Ralala IIupura ofractu
mitoro sapaga W ompepelisiercs pasHOCTBE IOTeHIIH-
MCIRITY ROMEHYUOAOM 30MBE0OPE 1 NOMEeHYUAA0M KaHal
HHEOM CEUEHULL.

aTBOp HOpefcTaBigeT co00ff MeTAINNTecKYID IOJIOCKY
TeHiHAT ee B di000f TOuKe, eCTECTBEHHO, OIUHAKOB —
BOpD SKGLROMEHYLAIEH.

A waman?

A KaHANm, ecam K CTORY OPHIOKCDO HARDIAHEeHHe, DKBH-
COMMalbHEM OHTE HE MOMKCT: 1O JeicTBHEM PasEOCTH
CHI[HAJIOR MERAY CTOKOM W MCTOKOM BIOND KABAIA IPO-
er ToE. B ceucrem ! moieHmHEAT KaHANA OPAKTHTECKH
m moTemmmany metoka (puc. 128, a). (Tax wax nce
f’KEHIIe MK OTCUNTHBAaeM KAk Pas OT HCTOKA, TO YNoOHO
ATL HansECIHHE HA HCTOKEe pasHeM myan. Takmam
oM, B ceucHEE [/ 0OTCHIHAI KaHalla OPaKTHYECHH
B Bya10.) B cevenmu 8 mOTeHIIHAN KaHANA NPAKTHIECKH
g notcHiuany croxa Uy, B ceuenmm £ moTerunai ka-
MMEET HPOMCIRYTOYHOE 3ITa4CHWME.

Trax, B ceqenmu I, Yy HCTOKa, PasdocTh IOTeHIHAIOB
Ty KavajoM w 3aTBOPOM DABHAETCH MOTeWIHAdy 3aTBO-
13 g~ B 2TOM (1 TONLEO B aToM!) cedeBEHE mmpHUTa 00LEM-
ro sapuia GvAeT ONpeHCISITECH BHAKOMMM BHPAReITHeM

Qegol/ 1/2
W1=( N g) .

coucTHE 2 DOTeNma) KaHada HMeeT OTHOCHTENBHO
HA § HONMRHTEARTVIO BEIAUINEY. (JTa BenHuuHa co-
AACT HCKOTOPYID YacTh OT HONOMHTEILIOr0 HOTeHIHAlla
a Uy) Jan p — n mepexoyia DOMOMRHTCIBIIOE Hanpsi-
e, HpUAG:KenUoe K n-06MacTH, COOTRCTCTBYET salMpa-
#i momsprEOcTH. lloaTOMy B cedenus 2 sammpamoiiee
spRENe MEMUIY 3aTnOpOM (8aTBOP axsHUoTeRmmAanci!)
HagoM Gonpme, wem B ceueEmH f. Paz Gonnime saum-
ec papsRenne, sHaumT, mupe ofaacth o0HeMHEoro
a W u, smaumt, memsime mEpHHa Kauana d.
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ATeCKE OfMEAKODBA BIOJNB BCEro HaHala, IIAPHHA
s OHpeienaeTCH TOILEO peamunioi U, Hem Goublie
7eM YiKe Kapal. A ueM ¥ie KaHay, TeM NpPH MeHBIIFX
pnsax Uy upomsoiiieT CMEKAHAE obnacre ofreeMHOrO
ma ¢ JHOM KaHAja y CTOKOBOTO KOHIA TPAHSACTOPA
yaa (65), pue. 128, 6). 1 Tem veHb1Le fyaeT TOR Ua-
cnua I, (pme. 127).

¢Jif DoOaTh Ha 3aTHOD TAKOE HApMIKEHNe, 9T00b Ea-
OEABAJNCH LEPERPHTEIM flake Y MCTOKA, T. 0. HaNpi-
ue omeceusy Up = eNd32ee,, TO KaHAA TpH T0boM
prkernn ua croke U omamercs HOMHOCTEHIO 8alepTEIM,
wepes mero mpoTeKaTh HO OyreT,

Ocoonnbie TapANeTPLI
LOACBHX TPAHIACTOPOB

QnHEAM A3 CAMBIX Ba/KHBIX TApaMETPOB mioho-
ppr6opa, IpeAHA3HATICHHOrO JUIA YCHIGHAH CHIHAJOR,
IseTcs  OTHOIIGHTE BHXOIHOTO CcHrHada K BXOJHOMY-
B GumoampHEOM TPAM3ECTOPe TAKAM HapaMeTpoM ABIA-
KoaduineuT yCHIEHNA p — oTHOWeHUe IpApPANe-
peixopnoro Toka Al, R BeNHYAHE BXOAHOIO CHTHAaJA
5. B monesoM TpaHaUCTOpe WAMEHOHHC BHXOJHOTO TORA
nocTATAeTCA H3MCHEHUOM HATIDMNEHMS Ha saTBope AU,
Kpyrnspa, OTmomeHUe H3MEHEHAA TOKA Al B neny
. weToR K W3MOEEUOI0 DANpAMEHHA HA 3ATBODE AU,
smBaeTcs Kpymusnoii, Jiaa ofiosuavuensns 8TOr0 mapaMer-
oBEITHO HCHOIBEYETCA CAMBOIL S:
AT
S Ty - {66)
g

aMepseTcs KPYTHaHA, OYCBHIIO, B OM™}, Win B CAMEH-
x (Cnn). BTa egnHEANA TPOECAAMOCTH HasBaHa TaK B IecTh
MEHWTOTO HeMmerroro mnaofperaTend don Cumeuca.
Yoy GoAple KPYTH2HA, TEM 66npIIM B3MEHEHIEM TORA
BEIXOHOH IR ¢OT3LIBASTCHD molepol TpaHSHCTOP WA
eHenme cArHana Ha saTsope. M TeM GONELIMM B WIOYe
aupaeTcd RO3DQMIMEHT yCHIEHHSA CXeMH Ha HOHEEOM
napcrope. HoaroMy BelnqHHY S CTpeMATCA CHENATE,
BOSMMRHOCTH, OombImeii.
Barnsuem ma puc. 129. Ha Hem HoxazaHEl YiRC sHAKO-~
HaM BOJBTAMIEpPHIIE XapaKTepUCTHKA HOJIEBOTO TPaH-
Topa (cp. ¢ puc. 127). Hyerh HaupsenHe Ha 3aTBOLE
— (. Torga BompTaMiIepHoli XapaKTepRCTHRE Tpan-
cTopa COOTRETCTBYeT BEPXHi KpHDA. JlomycTaM CHa-
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Yalna, UT0 HANPHEENRe Ha cToKe U; HOBENHHKO W Tok I
HPOTCHAIINNA Yepes TPAHIMCTOP, CORCEM Mall. Taromy
POEHMY COOTBETCTBYer Touka I ma BepXEel EPWDOH,

Hamenum Banpminenme na saTnope ot Ug=0pm0 U, —
= U,, HC MeHAA HANDMIKEHMH Ha CcTOKE Ug. Tor wepey
TpamsyucTop ymesbumtcA Ha A, Hpytnzna TpamImeTops
B JaHnoM pernMe Oyger pasma S; = AL JU,.

Ilyeth cHoBa Banpmmeume =@a satsope U, = (0, o na-
npsiRenne Ha ¢ToKe Uy nocTtaToyEo peddEo, Tar 4to Tparn-
8UCTOP paboTaeT B PeIKAME HACHIMEHAHA. Tanomy peixamy

I !
P 2 bg=0
,
2 by
¥ 1
L S / ) U
3 ; i

Puc. 129. Bonwramnepenie XapakTEPHCTHEA MOACBOT0 TPAHAUCTODA

(cp. ¢ puc. 127), OgEo B 70 e usMeReHme HANpHHEeEAA Ha 3a7BOpC

[pH pPASHEIX 3EASEMUAX Uy BRISEIBA@T PasHoe HaMEHEGHEE BHXGTHOIO

TOK&, B peruve HacHNIEHIA HeMCHEHIE BRIXOAHOTO TOKE Af, Mancu-
MAILHO

COOTBETCTRYET TOUKA 2 HA BepXHell noshTaMmepHOL XApakK-
TEPHCTHEE.

Ounte weMeunM nanpmwenue ma sareope ot g = ()
Bo Uy = U,. Tou wuepes TRAHBACTOP YMEHBUINTCA, HO
Telepr yie Aa pemramny Al > Al Kpytnasa Tpamsuc-
TOpa © atoM pemmme § = AL/U, > 8,.

Ofparav mmAMAHEE Ha CHEIYIOLEE DAIKHOE 0GCTOHTENNH-
erso. Ilax Hewmocpenetsenmo meno ma pac. 129, rpymuzna
NOAEBOZO MPAHSUCTROPA 8 PeacuMe HACHIEHUA MAKCUMAALHO .
Bor nouemy, kak yike YOOMHHANOCE, B NoAABIAION M
OONBIINNCTBE CAYYAEB IHOJCBEE TPAHSACTOPH  HCIOIbBYHIT-
CA B DEOIKAME HACHIIAHAN,

Hpytnsna Tpamameropa § sasmeut or ero KOBCTP YKL
¥ 0T peixuMa paboTe: HanpsureHNA Ha satBope U, n Hanpn-
wernAa Ba croke Uy, B ofmem cayuae dopMyna, ommcu-
BAIINAA  BABMCHMOCTh KPYTH3HR OT Bcex NapaMerpon,
BRITIAMAT [OBONIBYGO yeTpaiuawize. ONBAKO OUEHUTE Deju-
TUHY KPYTUSUL § B CAMOM BaJKHOM CAYy4ae, B pexinMe "a- -
CHILPHNA, 4 OUEHHTBR NOBOJBHO TOYHO, MOMKIO JOCTATOUHO
IpocTo,
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ouepenEOl pas IpencTabiM cefe, TTO0 HATTPIREHHO
satnope U, = 0. IlycTs [/; Tamge paBHACTCA HYJI.
pik:} IHHpHI{a KaHala BO BCGEX CETOHRAX OIIWHAHONDA, Mag-
nmbga m pasHmercs dy. COUpPOTHBIEHIE ranana Ry, =
LiBd, Octapuu Hanpmiende na sarsope Ug = 0
yieM yBeAHTHBATE mganpseHue Ha CTOKE {’;. Kaman
HoT ¢TePERAMHBATECAD — CY/RATHeR ¥ ctorka. Tor €
quuernneM /g GymeT pacTh. HO BCE MEJIEHHEe 1 MeANeH-
. lpn Uy = U, w0K RoCTUTHET MaKCHMANBECH BeJNU-
w1 I, (puc. 127, pepxuss gpupan). [lpu 8T0M, KK MEl
oM, ¥ CTOKOBOTO HOHUA ofneMELE] sapAy OepeRpoeT
maprAy KaHanma (puc. 128, 6).

Mosgzo KORASATH, 9T0 B TAKOM PE:IAE (L7 o == RiiNE
U,) cOmporTHRIEHWEe KaHAJIA VBEJTHIATCA 10 OTHONIEGHHIO
cxomuoll peruuHHE NPHOTABUTEILEO [ Tpm pasa: Ry =
3R,. Torna, o9IeRNfHO, TOK nacemieana I, Gyner papen
q = Ud By = U 3R,
TlpnnoanM Tenepb K 3aTbopy HanpHsKeHne OTCETRA
e = Uy TIpw aToM TOH, ApoTCRAIIFNA Hepes TPaH3HCTOP,
eRMIHO, ynajer fo HyuiA. A Teueph AOKameM, 9TO, KaR
0 1 HEOMUIAHNO Ha DepeLri BarIAl, Up, = Uqy!
Tlorasate 9710 09eHb HPOCTO. Baranaem Ha (QopMyny
). Ilpn Uy = 0 penmImHA WapSREHAA Ha CTOLE gy
oGxojEMas A TOT0, WTO(M IepeKpPHTh KaHaJ, paBHi-

%, OUCBHEHO,

172 2
17 il eNWE o ad eNd0
d sl Zerg Zerg

. ppyroii cTOPOHSL, HanpAeHHE OTCeTRH U,, mo oupc-
JIeHAI,— HTO TaKoe HANpPUKEHNE A gaTBOpE, KOTOpOE
v HETOROBOTO HOHIIA, rje BCIRYIAA
ke [/; H® OKASHBAST BIUFHIH HA M-
sTO TAKCe HANPIIRCHEE HAa 3aTEOPE,
8, g) mupnaa obracTa
e. 293)

gAYy KaHajsa, T. 8.

o KOTopoM B CETCHMU 1 (puc. 12

pevmoro sapsga W, = d,, 0Tyl {cM.
eNrI%

gy oGpasom, Up = Ui
KpyTusua TpaHsHECTOpa S mpu Depexome H3 PEKAMA

g =0, ] = 15 1 pesxuMy U, = U, I =0 papusercs,
LU0,

S S s !
AU, v, T 0, 37
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LT
1 Bd, epN Bd, (67)

S~ G &~ G sy

Dopmyna (67), necMoTps Ha UpHOMWKeHAR Xapaxtep,
IIPABMIIBLHO ONACHRACT OCHORHHE SABACHMOCTH KDYTHAH:
0T napaMeTpos TpaHsncTopa. Kpytrana monesoro rpamawcro-
pa tem Gonelue, 1M MeHBINe JImHA satBopa L w weM prmme
TOABMAUIOCTE 3AEKTPOHOB |1 B KAHAAS TpaRancropa.

llepsrie monensle TpaESHCTOPH WarOTAaBAERANHCE Lk
KpeMHls 7~THOA (UOABHIKHOCTE 3NEKTPOHOB © HEM OKO.Io
0,4 M*/(B-c) (cm. 71a6m. 2)), a nomma saToopa © HEX C€o-
CTARJIANA [NOCATHW MAKPOMETpPOR. XapaKiepHOe 3HATCHMe
KPYTHBHA TPAHBUCTOPOB cocTanimino ~10—% Cam.

¥cnexu  coBpemenHoii goTosnTOrpadEE  moBROIAIOT
USTOTALBAT IIOJEBLe TPAHSHCTOPH € JTAMORN 3aTBOpPa
Db AGCATEIE OJIA MAKPOMETPA, & MATCPHAJOM VA TPAHSHCTO-
POB CAY)KAT HE TOABKO KPEMHNI, HO m apceHm[ ranims,
NOIABMIKIIOCTE BACKTPOWOB B KOTOpoM cocTasiser (),5—
0,6 »*/(B-c). Kpyrasma COBDEMEHHKIX HOJEDHX TPaHBHCTO-
por ~1072 Cum. Peropgane smavenms KPYTH3HE TpaH-
8ucTopoB, paspalaThBaeMEX B aabopaTopmrax, poxomat
go ~1—2 Cam.

Brietpopeiiersne. Conpemernne  apcenma-rammmensie
TOAEBHE TPAHSACTODPH ABNANTCH CAMBIMK GuicTponefictry-
[OIAMH TONYHPORONEAKOBEIMA Opnbopami. IIMeEHO B mo-
JICBHX TpausmcTopax HaOJIONAN0CE PEROPAHO MANOE BpPeMA
yeranonsieHus: ~4% nc (1986 r.).

Honpotuo auanneapya pabory GmmonsipHOro TPAHBHCTO-
Pa, ME yOeAmImCh, 9TO0 MMHHMANBHG BOBMONHOE BpCMSA
YCTANOBIEHAA oUpefensAeTcs B 9ToM mprbope BpEMOHeM,
KoTopoe HeoOXopmmo, wTofu HocHTeNH OpOULIA 0T 3MATTE-
pa wepea Gasy Ao KoamewTopa.

Togmo tag sxe m B nomzenom TPaW3HCTOPE MAHMMANBHQ
BOSMOKHOE BpeMsl YCTAHOBNEHWMA T ONpefiesfercs BpeMe-
HEM JBIGKEHHA HOCHTeNeH 0T ACTOHA A0 cToka. TARMM of-
pasoM, == Lfp, tne L — nnwma KaHada, ¥ -— cpemuam
CROPOCTE [BH/REHNA HOCATeNeH BIONL Ranada. Cropoers
HocuTeadel ompeneaserca, Kodewno, Hallp sFKEHTO0CTRIO0 1O
B ramane F, Cyumecrsyior TRAHSACTOPH, B ROTOPMX Moo
B Karaile Tak BeNJIRG, 170 CKOPOCTH HOCATENeH TMOST MARCHL
MAIBNO BOBMOKHOE BHaReHIe Uy ~ 107 em/c (c. 70, prc. 19).
Han rarnx npmbopos, 0YEBUTHG,

¢ = Ly, (68)
208
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BRNIONACTCA COMPOTHBJICHAE Harpysem R, (prc. 131).
Rospuunear ycmnenns TPAHBACTOPHOI0 KaCKRafla Ompe-
AelAercH KpyTHsHON npabopa S g
CONPOTHBICHHEM HATPVIKE .

llpy mamenenun Banpmmemns ua
saTpope Ha memuunnAy AU, pmxon-
HOA TOoK TPAH3HCTOPA B [6OA  He-
TOR ~— cTox mensetcsaua Al = SAU,,
Ilpn s1om vagenne HANPAKENAA Ha
COLPOTUERJI@HAH HATPpYSRR K, MoMeHI-
ered Ha AU,y = ATR, = SAU,.- R,

Pue. 131. Cxema mpoc-

TORLIET0 YCuIITeNnHo- Koaddmumenr yonmennms no man-
T'0 Kackafia #Ea nojie- PAKEOARD

BOM TpaHaucTope (cp. Al AL

oot et R P e o SRy (70)

cobpaE ma mwomesom
TRAH3HCTOPE € p — n
nopexopoM. Ilasan n- BeawumBpa marpyskn R, BHIOHpa-
;fgg;-e Ilcggnnggégxpe‘; 8TCA U8 Tex ke coolpaskeAnil, uro n
Ug = 0. Cxema ¢ o5- P CXEMAX Ha OWIOONADHHX TpaH3n-
HEM HCTOROM ctopax. OOHTHO 8¢ 3HaweHNe NeuT B
apegena®x  of ~{0* o ~105 Ow.

Ilpa § ~ 10~% Cam rosddurment VCHIICHEA 10 HAIDEKC-
HOl0 KacKaga wa IOJEBOM TPAaHBACTOPE cocTans et 1()—108,

B a5 AU,

Movalite

Quenr upoctas ROHCTPYRIMA: TOHKAS OJIACTH-
HA OOJNYHPOBONHNKA ¢ ABYMA OMHYECKUMA KOHTAKTAME Ha
ROHIAX, FCTOKOM H CTOKOM, H TPeTHUM BJEKTDPOIOM, 3aTBO-
POM, pasyelleuntiv NOCepeArae A HBONAPOBAHHLIM 0T noxy-
UPOBONHUKA  CNOEM JU3NeKTPUKA, CHOCODHA VeHIMBATE
HICKTPUNCCKHE CATHAJIEL. YCHICHNWE BOBHMKAGT 2a  cger
T0r0, 910 HaNpsKeHAe, TPHIOKEHHOE MEOIKIY BATBODPOM H
WIACTEEKOH OONYIPOBOMHUKA, H3MEHAeT ROHUEHTPARIo
HOCATONEH B NOJAYNPORONHARE W MOJIYJINPYET ero compo-
Tuenenne. Ilostomy wmamensercn T0#, TERYIul npoan
UARCTHHEL, W WafieHNe HANDMHEHAA WA HOCAeNOBATENBIO
BRIMCICHHOM € ORAcTHHON CONpOTHBIEHH:; HATPY3IKA.
Taroit mpubop, nosesois mpanaucmop, ofiagaer odens
GonemmM  nxopuem CONpOTABIEeNMeM 1 OHcTponeiicTemeM,
OnpejienAemMi niuroil saTeopa L W CROpOCTRIO Hocmremod
Japuia v B wasake, Bpemsn ycraHOBIRHURN T ~ Liv,







UTO HA ero OCHOBE OKA3ANOCE BOSMOIKHEIM COZNABATE CXEniy
n npubopE, KOTOPHIC HE MOTYT OHTH BHOONHEHH HW Ha
HKAaKAX JAPYyrAX BJIEeMEeHTaX.

BuirHH B DiedaTnAomui npaMep — mpHMeHedHe TPANBHCTODOR
n MepunuEe. Cerofan NecaTir THCAY Mofiell HOCAT HMIIAHTAPOBAKHL o
(DECOpenNEe) B TENO CTMMYIATOPE CEPHETHON JOHTENEHOCTI (Kapamno-
craMynaropa). e GyaL TPAHESNCTOPOR — DIH CHACAKMIULE CTAML Ma-
nueETaM OPHOOpU IpIIIoc Gil BOCHTE ¢ cofoll B noprdene WA jame

RaTHTh HA TEAQIKE,

Hewesna Hysa BO MHOIMX N@NPUATHEX, GOIESHEHEMX 1 YEHZH-
TONRHLLX Iporesiypax. Yrolsr enpenesuTs ypoBeHE KUCTOTHOCTH B iie-
AYAKE CErOAHA MHOTHM JIeCATHAM MMINUONOR JOAeH, ¢Tpagammux
TaCTPHTOM M A3REHHON (oNeRER0, He HYINHO UPOIETHEATH mponge-
AYPY, HMEHYEMYI0 0 MDOCTOPETAM (IIOTARIEM KUITKID, Ilanmemr mpo-
TIaTHBaeT HeboNhuyIo Taflcrky — W TpPaEaHCTOPHIT MOPERATIHE Yo«
PepacT M eenyaAKa GONBEOTO HeOGXONMMER NATHELE.

Hasupiii rom MOADAAMTCH HECATKE HOBHIX nprHMeseHN BIeRTpO-
ELRM Lk MEOUIMHE, T GHPe/IeIANIYIO POTh B GOTLIINECTSE Ha HAX HIPa-
WOT TPamaHCTOPH.

Dropas 4acte KpaTEOro oTBeTA 3aKIIOYAacTCH B TOM,
a70 OJIaTOmApA TeM e CBOMCTRAM TPAHIACTOPA: MAHUATIOPN-
HOCTY, HaieHOCTH, HEYTONHOMY NoTpeGremmo sHeprim,
MHOTHE CXEMBI y Opnfopel, CYLIECTBOBABINNE W [0 naobpe-
TCHHA TPAHSACTOPOB, YAANOCE CHENATh HACTONLRO M-
ATIOPHLIMA, HANEHKHEIMA A JIELIEBEIMM, YTO WX MECTO H PONE
B JKUBHH HEASMEPHMO BOBPOCJHM.

Hecronnro Gonee mompofmmlii oTper ma mOCTARICHHELS
BOOPOCLI COCTABIALT CONCDMKAHAE BYoi, NocJemuel raapu.

Hepnast koponena

Tpynsl  saMeqaTenbHOTO — pyceroro VIeHOTO
Anercaunpa Cremarosmua Ilonosa u OPEKPACHOTO HTAILHH-
CHOTO WHHEUCPA B opraHozaTopa Iynsenemo Maproan
DPeBPATHIN JICKTPOMATHATHRE BOJHEI, TPENCKASAHHMWE Te-
upeM anramgasuna [reiivca Knapra Maxesenna ® o6ma-
pycrune tanantoM wemua 'emprnxa Iepna, B Honoe epener-
BO CBASH,

Hossmemascn B cadom woENe Hpomnore mema pamro-
CBH3E TEepROR BPeMA DACCMATPHBAJACE KaE 3a0apHOO paz-
niedeune. Haszanoew, ona He enocobHa cocTanmTr CePLE3AYID
LOHRYPEeHUAK MposojHoll TexerpadiHoil ceasu, O VI ABIIEH
K 9TOMy BPCMEHM MIMDOKOE DPACIpoCTpAHEHHe,

Opuako ouedb cROpo oTHOmeNWe K PAJAOCRASH M3MeUH-
sock. M, max 870 yacto Gnimaer, OEPBEIMHA, KTO LIOHAN He3a-
MEHHMOCTE PAfIUOCBHAN H Hems6e;nHOCTD oo passnTAA, Onim
BOEIITEIC,
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1900 r. memopmaiery ot meGonsmore ocrpopa I'ordadn
JITHICKOM MOPE NoTepPIed aBAPHIO H ANl HA RAMHI opo-
ocery «Cemepasi-agMupall AUpaKCHHY. J1o Gum opmH H3
OIHRHX PYCCHEX BOCHHBIX ropafmeii, Ha KOTopnix CHIN
rapopnens Upuops GecIpoBONHCH CBABH, H300peTeHHEE
ATOTOBJICHHETIC TpenofasaTenem Mumiolt mronu B Iipon-
anre Anercamnpom Cremamosmuem [lonosuy. Bo  mpems
OBRELCHAA CAcaTeIRIBX PAGOT MEKTY Gpomenocuem n (uH-
M repofioM HyTcanm Ha pacctoAHUHA 4T ®m Bpura yeTaHoB-
qa @ TOnfepEHBazach papmocssmab, Hamrime cnAsH
pasio pemaiinyl pPelbk B CHACEHHH rafrymerc Gpome-
erta. Caygail ¢ pycCKEM BOCHHEIM ropabieM MAPORO OCRe-
auest n MAponoil nesat. JTo ORJIO OfHO HX TEX coGHITHH,
DTOPHE BaCTABUIHE YYeHEIX BCEro MHPa pafioraTh Hal ms0-
pTonmeM TpuOopa, cnoco(HOTO YCHIABATE aneRTpuueckKye
FHAJIB W, CJEHOBATENBHO, YBOIHYHBATH AANLHOCTE pajuo-
H3T.

B 1906 r. aMepuraHCKUi mccnefopaTenk JIn me Qopect
yral 3asBKY Ha HSODPETEHHYIO MM KOHCTPYHIWI DIERTHOH-
& maMOH — paEyymuoro Tpuofa. B nocnemyomnie 10 ner
OHETPYKIMA TPHONA, OCTABAACH B IPHHI(MIC HEeH3MEHHOH,
oTana b CE0A MIOMKECTRO NPaKTHYeCKNX VCOBREPIUIEHCTDO-
yiit, DMERTPOHHAA JIAMIA HA DOCHE/YIONNe HOoIBeRa Cue.qa=
2ch BJIeMEHTHOH Oasoil mepeoi SIEKTPOHEHOA PEBOMIONHH.
apodeM, B Haualle neKa TAKAe CYXHe BHPaeHusd OnuH 1e
XOLy. DWCRTPOHHYK JAMOY HagbBa;il TOTAA RODOJEBOH
TeRTPOHAEH-

VepmuTedn ¥ TeHEPATOPH Ha JTEKTPOHHHWX JaMiax
IycEajgwch Ha [HO OREANOB BMECTE C TPAHCATIAHTAIECHIM
resredonneM EabemeM 7 pameTalid B HeDO © caMOJEeTHEIMA
yaqmoctaHama. B 1927 r. fLTa cOBOAHA MEPBAA HPOMBIN-
eHEAx TeNeBM3NOHAAs YCTAHOBRA, @ B CepelmHe 30-x
"OfioB MIJITHOHL 3PHTeNeH MOTIH pafmomaTh HAa TeleRA3-
HEx SKpanax Omamumiickme ArpPH, nipoxopueione B Dep-
THHO, HIM PEmOPIarku © Mes[yHapOfHol BHCTABKI B Hrro-
opLe.

OnexrpoEABE TAMITEL HA MAOTHE TOJH ofecrreTmIAN Lpo-
rece HOBOH HAVEW — PafHOdIERTPOMHEM, ¥iie COBEPINCH-
10 HeolxoIuMOH (ASARAM 1 CBAZHCTAM, MEIHEKAM A BOSHHBIM,
ppenIapaTenAM A KPAMAHAIACTAM, JiopAM [eeATEOB CIe-
RAITEHOCTON.

B cpolo ouepenb, MaceoBhil Cipac Ha 3NeKTPONHEEE JaMOEL
moco0eT0RANl  PESHOMY VIyUIIeHHo HX napasmeTpoB. Do
eM MIpe THCHYA YICHHX W AHMCHEpPOS B necHTEax HMRETH-
Tytax H Jafoparopmit BANMMATICE YCOBePIIEHCTHOBAHAEI
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aamMuoel. A opouwsBogcrpa  JTamm ROHCTDYHPOBATHCEH ClTo-
IHATBALS  BHCOKOUPOUBBOJUTENBHEE BHCOKOTONHHE ABTo.
MaTH, CTPOMANCH CHENHANHZHPOBAHEHC IIOTOTHELC THHE
H 3aBOOnL Jlammu cramoBHI®eE EBeo MHHWATIOPHEE, BHOwHO-
MIIINee, HanexEee, s@dexTtaBEee o Nemenio,

Omaro mam roppl, u wEsEb CTaBUAA LOped Pagudsiex-
TPOHUKOH, & paIHOIICKTPOMHK — mepen  cmoeil  Kopome-
BOH Bee floJiee CIOMKERIC aayaTd,

YerpoiierBaM 1a BUEKTPORALIY JaMIAX HYHH MIOHYTE
maa roro, wrelb mpmiTH B paGouece COCTOANAC — FaMiIn
JOMEHL Oporperbes, Memwny Tem sru MAHYTLI MOTYT POIIHTE
cyneby caMosiera, mOTOPABMOTO YHpaBICHUE, HAH BOSHHOTO
Kopabna, ¥ KoToporo oTkasan PagnesoKaTop.

Cpok cnymbu namnu IPUEOHENAANBHO orpaduzeH. Pac-
KaNeNHBH KaTom mIaMiieL, UCOYCKARIEH  HICKTPOREL, I0-
CTEERHO TWOPTHTCH — W JlaMila BLIXOZAT W3 CTpOA,

IToka saexTpoEMan cxema BRIIOYAET TONBKO HECKOADLED
TAMIT, a4 CPOK caymOn Ramol maMon moeratowmo BENHE,
ocobuix mpoGaem me EosmExaer. Ho PAOHONORATHOAHEIC KOM-
IAEKCLl K KOHNY BTepoil MEPOBOH ROHEL BRIIOYANTH B cebm
THCATH JaMi. A cnpoerTHpoBamHEbC | FATaBIIRe COSIABATH-
CH QNEETPORALIE EHTUCAMTENBHE® MANWAL — OECATKI TH-
ey, Ilocmenctnna Brxoma me CTPOA JaMUH B ycTpoiicTse,
COMCPRAINGM  TLICAYM ® JRCATKH THICHY BIEMEHTOB, UIH
I VCIOBHAX, KOIMA 3aMERHTL eC oyerk TPYRHO (Ranmpumep,
B YCHNHTENE MCHKOATHEHENTAIBHOTO reredonEoro KaGems,
ACHQIIEre Ha JHE OKeaHa), MOTYT OHTH O7emE COPBEIHEIMI,

¥erpoiicibo, COJCpIKamee NCCATKE THCAY Jamim, Tpebyer
A DHTAHMH Heaoll Gonpinoii SHEKTpoCcTaRman. Paspabor-
JHRAM SIEKTPONELIX KOMILIEKCOE MPEXOIMIOCH TOMATE rofo-
BY Hall T8My KAK COSAABATEL HOBHE, GOMCC CI0KELE yerpolicy-
Ba IpH MHEAMANBEHOM KOAHGECTRC HCIOXB3OBAHNLIX JIaMiT,
Hanpusep, ogry = Ty e JaMIy 3aCTaBIAH EBLTIONHATH
GOVEEDDE o YCHIUTENA, U JecTeKTOpa, I TCHEPATOPA CII-
HaAIOB,

Ha ycnommaomuccs TpeGoBanun yueHLe, KOHCTDYKTOPH,
TEXHONOIH oTBedaXn paapaboTroi HOBLIX, Golee cosepiem-
HElx namm. Hopozesa, kak svo ofuga0 u OuBaer, me TIPOAB-
IANA HOKAROPO ke;aEus moGpPOBOXBHO TOKMEYTH TpoIr,

Bupsuranues upen COSMAHMA JTAMNI «C XONONHEIM Ka-
TONOMY — He  Tpebynmux mporpeea. Cosmavanichk copum
CBODXHA0ENLX FaMO o T2 DARTHPOBAHHLIM CPOKOM CJl yHGEH
He meree 200 000 wacos. TIpegmarammcs KOHCTPYRIUH CBCpX-
MEHHATIOPELIX 1 CBEDPXSKOHOMHTHLX Jiantd,

A B 210 BpOMA..,
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Fajgwii yTeHowr

A B 5T0 BPCMA OTOENTHHEIE TPYIIE OTOPBABLIIHX-
OT FHU3HHA YIEHLX 3aHUMAJXHCH MaJ0 DOHATHOH H HHKOMY
HYKHOH OATEIBHOCTEI0, HBITANCH PCATH30BATH HOCH
oero Jlnamendenbia, y#e 9eTEEPTh BEKAa OTBEpPTaeMue
woff xmamblo {cM. Y@, 7),— C080ATh TEEDIOTENBLHEIH HO-
HPOBOIMHKOERI YeUIUTENb
KTIPHYeCHHX CHTTANOB.
B KoEne KROII0B, KAK ME
em, B 1947 r. ycurun on-
it mz Takmx rpymr (V.
orkmm, Jx. Bapmgmm, V.
aTTCHA) YEEHUAIHCH YCIe-
m. b cosgam Oumonsap-
B TPaH3UCTOP.
Ho, Gome wmoii! Uro 570
3a XL H AeHHsHe-

a

ocobuRit yponen]

Pnc. 133. licpBei ODpOMEINLTEH-
HFI OHOOTAPHE TpaHSHCTOP
B unacrHHKY Momonpuetamnyue- (1948 r.). dmuTrepmai wm Hon-
CHOTO TepMampa n-THua ({) ¢ JIERTOPHRIH NEDeXOOE Haroran-
CHICH ROARNMMBAACS NITACTMAC-  JMRBAJNCH BIJIABIAEHEMEM B ICp-
copHil TpeyroapENE (2), OOep-  MAaIMEerhli KPHCTAJA TOHKMX Dpo-
yrelit  aomorol oysrofi (F).  Bomouer. [{naMeTp ROpIycaTpad-
Ila mBepmmEE TPeyTONGEMRA, 3ncTopa | CM, BRICOTA dom: 1 —
BHABIENHON b IMACTHHRY, (OIs- KOHTART K MHUITCPY; & — ROH-
a paspesaEa Opuieoit. B Mecre TamT K KOIUIBRTOPY; J — HOp-
COMPUKOCHOBEEH (ONBIA © mo- Oyec; 4 — HIOMHpYomas — ppdé-
DEPXHOCTLIO MOHORpHCTAmia 06- Knagka; & — pBe KOHTARTHELE
pasyioTcs ofIIaCTH p-THOA: DMIT-  OPOBOJICMEH; § — KPACTAZN Tep-
ep {4} 1 KoanerTop (6), MeRDY MaHms, 7 — KOOTaRT K Gaze
gamH — Gaza (&)

Horcipyknust mepeore GHOONAPHOTO TpaESHCTOPA Mo-
asama Ha puc. 132, IToEATHO, RakoH AAAEIHHOCTH, BOCITDO-
BOJIEMOCTH, VCTOWUHBOCTH X BUCIINMM BOBJEMCTEMAM,
AECEETHOCTH MOJKHO OMMIATE oT nofoGHOR KOHCTPYHI[HH.
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Hepez rop, B 1948 r., p npomasmy moCTyIAIM DepELE 0F-
PABIE IPOMHIITSEEEX CHIT0AAPELIX TPAE3HETO OB (pic. 133),
¥EE, € HAOeHKHEOCTBE), BOCOPOHSBOJUMOCTRI),  YCTOii-
THBOCTLI H T. K. Acio o0CTOA2e HEMHOTHM Iyuine, HoM &
SRCIePUMERTANbEON KOHCTPYHIINE, NOKasanHod na pre. 132,
Hocrarouio 6uio CHABEG BCTPAXHEYTH TaKow «npEGOpY —
H ero KO3QUUHCHT YCAIeHHA HBMCHANCH B HOCKONBED pas.
Wsrorapnmsaa Tpamsuctop, EHKOTHA HOIB3H GHIO 3apamHce
LpeAcKasaTh, Kakoli kosddrnuent yemnenna oE 6ygeT EMeTE,
Cromno cmerka TOBHCHTH WJIH DOHHSHTH TEMIICPATYDY —
U TPAHSACTOP IepecTaEan padoTaTs.

I'ne yw Buio sTOMY ypouny COCTABATECH € KOPOMCBOIT,
88 mie9aMH KOTOROH crToAnm Tucatn cayr @ 30 aer paspurEA
i COBCPINCHCTBOBAHUA JAMIOBOH OPOMEILICHROCTH.

Fagkwii y1cHOK HM30 BCex CHI CTapaycA TNOHEPABNTBCS
4 mpomasecTH Enewatncnne. llpaxTugccwm omHOBpEMeHHO
C ITOABJICHHCM TEPEHIX NPOMLUNTEHHEEX ofpasuor 1pansm-
cTopok COHAM COSAHH B OPOJCMOHCTDHUPOEARLI ONLITHLIE
06pasuEl TPAHSHCTOPHEX DafUONPHEMHEEKOB, TEJICBHIOPOE,
nase ycunnTenedl MiH sHeKTPOTHTAPDLI.

YBOl, HA OTAYHI BEOD BCE BTO He MOARRCTEOBAJIO. Korga
¢upma «Bell Laboratoriess, rme paBoranm wusobperaTenn
TpaH2uCcTOpa, 00paTHINCH K BOSEHEIM ¢ 3alIPOCOM, HE cHeyeT
IH 3aCEKPETHTH HOELH npubop, MAMIOKH-BOCHHES, TOJIBKO
Opocun pBsrrAn Ha HOBODOJKOSHHOro, paspemmin (upMe
uybaukovats coolmeRns o HeM, Tie YTojHO.

Hu nyGarasas geMOBCTpAmEA, F@ IMHPOKas peKiama
11¢ NPHBICKIN BHEMAHWSA CICHHAJIHCTOB K HOBOMY Hpubopy.
Tem me meree mebonbIIMe ONWTHLNE HADTEM TPAHIECTOPOR
EPONOMKANM BIITYCKATHCH.

H BCcKope nOABHIECh NCepPELe WoTpeGHTENH — (PMLI,
H3TOTAENHEAGINEC AaNTapaTH If NIOOeH ¢ HORMMCHALM
cayxoM. Op@moro JOCTOHHCTEA OT TPARSBHCTOPOB HENBAH
OBlIO OTHATE — cXeMul HA TPAH3MCTOPAX MOYREO OBLIO CHETATE
O9eHL MUHAATIODARME. H TOMY ke ORH DnTamz®Ecs OT MCTOY-
uaros AEsKoTo (2—3 B) munpameEns W TpaEsHCTOPHBI
YCHIHIeIb, PABMEmMENHE B ONpaBe OYKOB, DL COBOPINCH-
ro Gesomacen. Qupma «Bell» mpomasara Tpamsmczopsl ans
aToll 1esw N0 YPesBEYAIHO HU3KHM OEHAM — B 90CTH AJCH-
cagnpa bBemna, mpemojaeaTena WrOAW TIYXOReMEIx.

Crenyrommmu  moTpebUTCAAME TPAHIHCTOPOB BCC-TAKI
cTajiu BOPHHE®, ¥3ke B caMoM komne 40-X ropoB magwaiuce
paspaboTeu cuCTeM, CHOCOGHLIX OCYIMECTBHTE BaIyCK HC-
HYCCTEEHHLIX COYVTHHKOB 3eMIM. A Kaell rpaMm moles-
HOTO TI'py3a, BHIBONHMOTO Ha Opluty, B COOTBEICTEMH C pAC-
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TamMi, H0MyCH OBLT CTONTH TARK JOPOTO, YTO MMENO ABMLII
EICH ITOBOSHTHCH XOTH W ¢ KaUDH3WLIMH, O FOPadio fomee
IKEMM, MATEHBKHME H BKOHOMAYABMH npuboparu. Bo-
L& BEIOMCTEA B CPEACTERX CICCHEHEI HE DEINY B OeHCTBO-
A © IOPHCYMEM OM PadMaxoM. Qo oOTOM CHRYLUARH
JBUHE TapTHH TPAHBHCTOPOR B IO/BEprain HX BCECTOpPOH-
M H seecTkEM uenetamuaMm. Tpaenn ma nulpocTeHmAX,
oAl B TEePMOCTATAX, ONYCKANH B BOAY, HCHLITHBAIH TP
EEIICHAEX FArpyskax. B pesyneTate ot0upancA oOguH
s 50—100 rpamsucTopoB — H Ia TAKHX BOT IPOUISANIMX
roge o EBOZy upHbopax co0HPaiHch CXCMEL

Tem BpeMCHEM HDAPAMETPHl TPAHSHCTODOE fpictpo YyIydI-
azuch. IloABHINCH COAABHRE TPAHBHCTOPLI — JOCTATOY-
0 HajC;KEHE, ¢ BOCIPOM3BOJIHMHME IapaMeTpaMm, yCTOH-
uBRie ¥ BHemmmy BosneiicTemsm. Brurm paspaloraBR mMe-
Onb CepHiEOrQ LPON3BOJICTER TPAHIECTOPOE — M OHM 34~
oTHO nojemesenn. Boxee pemenie u Gojice AANG:KAEE TIPH-
opH 0XOTHEC MOKRYTAIMCh TemepPh yie AC TONDKO BOSHHLIMI,
0 1 rpauEIAHCKEMM (QUpMaMil, paspalaTHEABITHMA HOD-
aTHBEYI) PATHOAIMTAPATYDY.

TpansucToptl HATanw NPHMEOCHTE opubuzs. HacTe 5T0H
pubrra MoEO OBUIO HaOpaBuib Ha paspaboTRy FHOEBIX
' eXHOIOTHIECKAX IIPOICCCOB, COSAAHKEe BEICOKOTPON3BOIN-
eXhOMX IMOTOTHEIX THAMI, pazpaboTky HOBHIX THIOB Tpali-
ucropos. Kpyr mnorpeburtemcit Gollee COBOPWIEHHEX o fo-
cp [eWeBLIX TPAHSHCTOPOB CTPEMHTENBHO PACIINPIICH.

Jla SAPABCIBYET ROPONL!

Yepea 6 ner mocre E3oOpeTeHNA TPAHIUCTOPA,
1953 r., OfHE U3 CAMHX NMONYAAPHEIX B MUPE KYPHAIOH
0 DACKTPOAHMEE, aMEeDHEAHCKLH jKyDHAT ¢Llectronicsy ¥},
gcas: ¢TaR KAK Ml ECTYIacM B BOK TPaHBMCTODOB, HC06-
ommymo, w1o6H mmieHEDH nornylie TpOARATHEHPOBANU
OTeHI[HANBHER BOSMOMKHOCTH DTHX HOBEIX npubopos, ko-
OpEe TOXOHKH H 1@ MOX0MH Ha JaMITh. Cxemu MorTyT GHITB
aspaboTanE, Ha}e €CTN NPEACTaBiIATh cefe TpamsHCTOP
pOCTO KaR SIGMCHT, BaMEHHIOIIE JTaMITy. Ho Gomee namHEE
XEMEl IOABATCH, €CIH HAIMPABIEHHC HCTONB30BATL LPHH-
MHUATBALE CGCOBEHEOCTH TPAH3UCTOPOEY.
[lepsop, TpHEHEKAHNS K TPRH3HCTOPAM IPOOTRAICH
epeyio oxopmny 50-x romoe. B Hawaze aTOro mepHONa pas-

*) C 1961 r. aroT HypEAT DOL HASDAENEM ¢DIeRTPOBTIKAY MEPeBe-
WTCA Ha PYCCKOI SISHE,
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pabaTEBaNHCh TPAHBHCTOPHEE CXGMEl, [eHCTEMTENBHO, mo-
RTOPABIIHE AHAJOTHIAES CXeMEl Ha maMnax. C cepepmanr 50-x
TOOOE B BLICIHX YuelHIIX 3ABeIEHEHAX HAYHHAETCA YTCHOo
aeRkni Ho HoBOMY Kypcy «llomympoBonEnkoBES IpHGOpL
H TPAHSHCTOPEIY.

H mavany 60-x rogoB nrKCHEpE, HAKOHEN, HOTYBCTBO-
BANIH IJaBHbEe ocobeHHOCTH TpamsncTopoB. Mamoe mnorped-
JICHHME DHCPIHH, OUYTOMKHBIE pPA3MOPH H Macca, BECOKaq
HAEREOCThL B HOBLIX paspaborkax MCHOAB3YIOTCH B OOAHOI
mepe. B 1954 r. B mupe BEIIYCKAROCE 0KOJO 5 MIIH., 1pas-
auctopoB, B 1958 r.— 200 mam., B 1963 r.— oxoso 1,5 Mun-
muapgos! B 1963 r. B mupe emnyckaaocs okomo 2500 r1unos
ruogos m 3000 THIOE TpaHsECTODOB.

Crapoii Kopomese —— 2ICKTpOEHOH namie, Hocle MONy-
BEKOBOTO LAPCTBOBAEHA NPHILIOCH IOKWHYTE TPOH %),

TpanaucTopEEIC YCHIHTENH H reHEPATODH COCTRBHIO
pIEMCHTHYH) 0a8y HOBHX NOKONCAWI TCNEEHZ0POB, pPaglo-
NpPHEMHEHKOB, MarHETOGOHOB. B coweraHUM C OpyruMm oo-
IYOPOBONHUKOBEIME DICMEHTAME TPAHBHCTODH CHYRAT TOY-
OBIMH TEPMOMETPAMH H DICKTPOHERIME BecaMi. Brcoko-
BONBTHLIE TPAHSHCTOPE! YNPABAHHT MOIMHHMH B3ACKTPOBIH-
raTedsnM#; paspaboTaHEl  CUCHHAJIBHEIC TPAHBHCTOPHL A
YyOpABuCEHR CHCTeMOH aa:kuragms aproMoCuis, Cpepxuye-
CTBHTCABHLIC CBEPXRECOKOTACTOTHEIC TPAH3MCIOPH OPHHMH-
MAIOT CHIAANLI HMCKYCCTBEHHHIX  COYTHHKOE 3OMIH o
mesrnnageTssx  Kopalueit. [IlopraTuemee TpamEsuciopmble
anmaparhl MepenanT oo Tore(oHy KaprHOTpaMMy GolNRHOTO
Epauy-COeOWATHCTY NIPAMO U3 J0MA; MHHUATIODHER JaTIMEL
KOETPONHPYIOT OYNBC H JABJIEHHE, COOOIIAIDT O COCTOSHHI
EHYTPEEENX OPTAHOB 4YCHOBCHA.

3a 10 mer, x gavanry 60-x rogos, Kpyr npuMeEeHnit Tpao-
SHCTOPOR paCITHPHICA HACTONRKO, IO NPOCTOE IepevHCICe-
HHUE HTUX NOPUMEHEHHH MOTNO OH  323M0dHHTH  HECKOIBKO
TOACTHIX HOIHAMTOR,

OpEa n3 mam(oicC NPHBAEKATENBEHX BO3MOFKHOCTEH,
KOTOPHE OTKPRITUCh NCDE 3MeKTPOHMEOHR Onaromaps BRICO-
Kol HAARHOCTH M 5QKTHBHOCTH TPAHIHCTOpA, OLia BO3-
MOMHHOCTL COSAABATE OMCHE CJNORHBIE CXEMBL, COOEpIRAm[me
ACCATHU H HayKe COTHH TRICAY 3JICMCHTOBR. TpamdBHCTODH craiH
oneMenTHO ©Oazoli OBM EToporo noKonCHES.

*} OQEAKO H B HALLN JHE e}Kero/II0 BLyCRANTCA COTHN MINIIHCHOT
NIEKTPORAKYYMERX TipuGopos. He roropa ysxe off snexTpoHHO-myde-
BEIX TpyOHaX TETESHIODOB W CcuIAmorpafion, MAMIH OCTAKTCH He3n-
MEBHMEIMA TAM, e HYHTH GONBIGHC MOMBECCTH H OYeHs BRECOKIE Yac-
TOThL,
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Tar, B 1967 r. B CCCP 6umna cosnada (B SHCIIYaTHDY-
0 CHX Iop) Offfa H3 TYTIIIHX MAMIAA 5TOT0 DOKOJICHNA —
CM-6. 3ta IBM copepnmr oxono B0 D00 Gunonapmerx
mzncropoB m Goxee 200 000 nuopop u corepmaer npuban-
reybE0 1 MuH. omepalmEH © CERYHALY.
Tarxoe PedKol YCHORHEHNS CXeM BLISBAJO K IKUBAE Npob-
y, ¢ KOTOpOH HHKOTJA He OPAXONHIOCE MMETH NeNo HaM-
ofi pajmosreRTpoEuHRe. Hape:kHOCTh AAEKTIPONEON JaM-
fHa AAcTONBHO HM/KE HAOgMKHOCTH IHOEXx ADYIHX
EMCHTOB pafuoanmapaType, Y70 TOJBKO WHCIOM H Ha-
AIHOCTBIC JaMWU  ompefexanachk o0m@n [oATOBEYHOCTE H
eMECCTL pajdoannapatypu. Jpyroe jeno TpaHaucropl
OH Ee MCACC ZOJITOBEYEH H Hajcmkem, e nwboit gpyroft
sMERT CXEMEB: ROMIZEHCATO], COHPOTHBIEHHC, KYCOK IIPO-
Ia, MecTo COCTHHEHHMH 3JICMEHTOB (KOHTaKT) U T. [.
Bm2EE, KAK M COPOK JoT Hasall, Clapuna Tepen Biek-
OHHKOE WoBLCe mnpobrempl, TpefoBapmEE CONAHHA eI
Jee CHOMEMEIX cxXeM. Ho yayTmcHme LapaMeTpPoB TPAH3H-
opoB caMo mo cebe yace me Morio moMoghk pnexy. Onme
opRABMIEIICA TPOEOJ, OfiEe OpaKoBaEEQ? COLPOTHBISHEE,
Ha TIoxad maiika (v nonpobyil mafipgw HK B CYyHEPCHORECH
eMe)— A yerpoiicTEo He paboract.

Kopoas veuesaer, Ja sppanersyer
EOpoIsl

B 1952 r. ¢ Bamwarrmic OpoXogHIa €MRET0d-
as Rom(epeHDHA [0 DACMEHTaM JIEKTPORHLIX cxem, Paay-
ecTcd, OCHOBHAA TACTh AOKNAN0E OHNIA IOCBAINGHA IN&MIIO-
g cxemaM. Ho ogiH @3 YYaCcTHHKOB KOHepeHmul, HHEe-
ep w3 Benmwobpmrammn JImeddpu [Hammep, prcrynmn
NOKTa0M, AUKAKOTO OTHOMCHAA K AKTYANBULIM 3ajatam
mexrpormKn nie uvepmmM. On cxasan: «C moABncHECM Tpan-
1cTopa W IOAYNPOBOZEHKOBOH TeXHHKH BOOOINE MOdCHO
pedemasums cebe arexmpornoe obopydosanue e eude meep-
020 Oa0Kk@, He codepicaujezo COeOUHUMEABHHT nposodoe.
JI0E MOFKET COCTOHTE M3 CI0eB H30AUPYIOIAX , NPOBOAMIX
AOPAMIARINNE B YCHEZHBARIUX MATCPHANOE, B KOTOPLIX
NpeeleRELIC YYACTKM BLjeNeHH T1akmM obpasom, T100bl
Hu MOTIAH HCHOCPOOCIEEHHC BLIMOXHEATH BJICKIPHICCKUE
VIRITHEY.

B 1952 r. ronoc [ammepa npospywall K2X ruac BOMHIOME-
o B nycreEe, Mano xore wHETepecoBaJld CAME TPAH3HCTOP-
pe cxoMe. Ay npoblieMa BX HAEKHOCTH NPOCTO HH-
Oro 11¢ EONXHOBANA,

309



Ho yse wepes 10 mer, morpma cBopka KOMIBIOTCPOB 3;-
HUEMada MCCAUL n Tpefopama KBATHQHIMPOBAHHOTO TPYia
TLICHT Niofeil, a ogH0 HeHaJCKHGC COSFHHCHNE TCPOsHIiQ
BEBECTH HS CIPOS CHOMHCHINYI0 ammapaTypy, BCe OOMBlng
n Dopeme JIOMOi...

Benomumanun crona Jlamnmepa?

Orenes Eer. B 1952 r. Boicrynaedue Jlammepa se upya-
BIGKIO HEKaworo pEEManEd ® Owmno safuro Tak mpouro,
YT0 HCIOPMKHM HAYKN 4[HACKONAIM» ero TOoIBKO 9epes et-
Bepth Eeka. Ilpocro wee Gomnmme monmell mpuxogHIE K Tem
3@ EHEOJaM, HoTopere Jlamuep HpOpORCCKH OpCIBHICH.

H stoMy Bpemern GOXBINIMHCTEO TPam3UCTOPOE WATOTAL-
AuBaAUCh Yie MeTomamu puddysia B BIIaBIEHHA, IO Mig-
HapHoti mexnogozuy. B sToM caydae Bee TPAHMUCTODHN Ha
O YO POBOLHEKOBOH OIacTHHE H3TOTABJHEAITCH OJHOBPE-
MBHEO. 3adeM IKe, CACHAB TPAaHBHCTOPHEE CTPYKTYPLI,
paspesaTh UNACTHHY HA OTAENBHHE B5ACMCHTILI, MOATHPOEATL
nX B KOPIYCd, DPHBADHBATL OPOBONOYHEE BEIBOAH, NENATL
eOle MHOTO CHOHEIX H TPYAOEMKEHX omeparuii, Honydats
rOTOBLI¢ TPAHSHCTOPLL.., 4 33TEM CHOBZ C TPOMATHLIMIE VCH-
JHAMH H CIOHHOCTAMH COCHHHATE TPaH3HCTOPLL B CAHHYIO
cxemy? [le ecTecTecHEEH TH cpazy Aa IIACTHEE TON YU POBOAHI~
KA COSIATE MEEIy TPAHBHCTOPAMH ECC HCOOXOTUMEE COC-
OREEHHA M CPazy IONYyIuTh TOTOBYI0 cXeMy?

Hrmezpaaohyio cxemy!

ITepsan marerpaneran cxema (MC) Gmnma semywenma »
npoaxmy B 1961 r. Oma opeperarnana coboil TpamsucTopATIH
OepeKTiouaTexs (Tpurrep) B cofepssaza 4 GUIONAPHEIx
TpaEsuciopa | 2 pesucropa — sBeero 6 smemertos (pac. 134).

Hepes 2 ropa, 5 1963 1., Imeno ameMeATOR HA KPUCTAI-
ae WG soapocao o 10—20, a cam pasmep WG ymeanimncs
mo 3—>5 mM. K 1967 r. MakcmMAIEHOE YHCIO SICMCHTOR
Ha KpucTanne cocraBname ~100, x 1970 r.— 1000,
1975 r.— 30 000, = 1982 r.— 300 000

Ha mpucTammake EpeMHHA IIOMAZBRE HECKOIBKO KBAaI-
PaTHRIX MUJINEMETPOB Pa3MECTHIACH CXeMa, IO CIOIKEOCTH
SHAYHTEIBHO MPEBOCXORANAS CXEMH NCPBHX TaMInBRx JBM.

C DpEONENOM ASFOTOBACERS HETETPANLHHX CXEM MH, B CYII-
HOCTH, yike 3EanoMil, O HHyeM He OTIHYAeTCA OT OnNcaHHOTO b Ti. 6
(c. 206) mpuALNDA ONHCEPEMEFHEOTE (FPYIONODOre} ASNCTUNICHMAA HA IEAC-
TEHE KPEMHEHA CPA3Y HeCKONLKEX JECATHCD HJIH COTCH THCAY TPaHaHC-
TOPCR METO[AMA MIABAPHOH TEXHOJIOTHH. TOABKO COOTBETCTBYHGLIIX
TOXHONOTHICCEMX ONEpaniuii: OKHECAEBAA, BCKPLITAA OKOH, COBMELeI
HORHIX MacOK CO CTAPEIMH U T, A. OpH usrorcpieErn JC mpuxojmrc:d
nerats ropaspe Gosnme, [oce Toro Kax HA miacrmpe copMIpUBAKLE
ECE [ — N OepexOUbl H TPAE3HCTOPEl, OHU 3aKPLIBAIOTCA CJOEM OKHCIIA,
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iF# DCIPRIBAHTCSA B diopMe TONOCOK, CORNHEAIIMYAX IPYT ¢ JpyroM
sanaFEAell cXeMme SIEKTPONE TPaumanctopop. Ecan axeRTpome TpaH-
CTOpUR FOJIFKELL GEITE HENOCDECYHOANO COEIHEEITH MERILY coboii,
STa-MOJOCKE MANENITIDT HIM OCAMTAIOT MeTamn, YacTo jag DTel

c. 434. Tleppaa TpPOMENICICHEHAA WETETPANBIIAL CXeMA. Copeper
SIIEMEHTOR — 4 OWIOIApHLEX TPAHaHCTOPA ¥ 2 pesHcropa {CompoTHE-
upn). CXeMa BHIOIACHM Ha IAACTHHe KPEMIMA [HAMCTHOM ~1 em

Ecal MOKNY SACKTPOfaME FOKHC GHTH BEIIUENO CONpOTHRIE
mHe (Pe3ncTep), R COOTBETCTRYIONIHE ORIA-I0A0CHH OCAKTARTCH CIIOH
aTepua7a C SAJANBHM YHTLHEIM CONPOTHBIGIHEN, onpeaeTeHHo
HER M TONIOHAEL,

B mauectee emnocreii B LIC MemomssymoTes 0B paTEOCMEIIEHARe
-7 mepexopnl (c. 175}, HTo KacaeTcs mnpysrupnocreii, To B HG,
0 BOSMOIKHEOCTH, WX CTAPAKTCA HaberarTb,

Tipi CHABIOM VBEJIUYCHEM TOBEPXHOCTD KpeMEHeBolH IIaCTHEH
ATOTORAEN0N Ha Befi MC BLINIIIET OPOMEPHO Tak, KAk DOKA3Al0
pre. 135, SmeRTpoMM  TPAHIHCIODOR, CJ0H METANAH3ADMH, 3a-
NIl ONMcenl  0DpasylT Ea NOBEPXEOCTH CIOMELIE reoMerpu-
eenil ysop,
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Waroropnerne HC opepcTavnsaer cofoil ouecEL  caomsmrdi po.
nece, B KOTOPOM 3AUATH THCTYH pafOTHNRCOR BRICOROH HBamgy.
katn, Mpoerinposasne HC, paspaborka ee monososuu, T. e, 7oy
HOFC PHCYBEA IEMEHTOR 1T HX GDE,,‘,LI{HQHI[]"E[, H3TOTOBJIEBH S MH(}-
TOUNCIEHARX doremabnosos— oo
are OUeHL TPYIOBMETE onepamm,
TPeBYRIHE BHCOKOH TOTHOCTH,

¥ poperis MBTETPANMN, T. €. MI0T-
HOCTL pasMemesnsT iemeRTop FG oy
anacTine NoNYyOporROoHNEY, TaKOB,
UTC HAKAKWHEe, gamie CcaMpie HCRYCIIRIe
UENIOBEYECKHUE PYRI BC  COOCODHW
OCYIMECTBMTL: CCelNHeBl A MEFDY aie-
menTasm HC.

B mporecee cospaems UG pyrm
UeIOnRERA HA Daly e KacamwTcd miac-
THEH OOyOpopofnnka. DBeckr murn
costaBmsr HC ocymecipaserca B 3am-
HKOYTREIX RaMepax, Eyuia e Domajgaer
HTl E1HBEAasA ORLIMTHKA.

CDH]‘JEMBHE&}I TEXHOJICIUS CO3Ta-
aaa MG, BUC v CEHC (crepxGonn-
Pric. 135, @parmeBT Gomn-  mmx HUHTEIPAABEEIX cXeM) ofecneanna-
LGl MBTErpamslion  CXeMH e, HapAny © MaskMu pasMepam,
(BHC), BLIMONEEENOH HA 0C-  MOITIOQUTENHIG BEICOKYID BALEMKHOCTH
Bope MJIE  7paB2HCTOPOD cpomHEEEX PAAMOIIERTPOBELIX CHCTEM.
{IMEA RKaHajIa CAMAIX GONL- i
X aneMenteB ~10 MEM, Ieperte HC, comep:kaBmme
CAMLIX MANeHBEMX ~1 MEM)  pocponnko HeCATKOR ANCMEHTOR,

uaolpaRaauch HB CXEMAX TaK jkc,
KAk o OOBMHEEe CXeMnl Ha MUCKPOTHRX sneMenrax. Tonbeo
paemerTn, Bxoganiae & MC, oo mrTpuxowoit  aumEmeir
(puc. 136, a). OnEako woM camKEEe CTAHOEHIHCE HC, mem
GONBIIE SMEMEHTOB OHM BRIIOYANH, TCM TPOIC CTAHOBHIHCH
OX ycroBHEE H300paskenna B cxemax puc. 136, 6. Hro
H3MCHCHHE B 0D03HATONHAX 0TPAKAK0 OYEHD CHOMHEE 0
riyDORNE HSMEHEIWA B MEIOIeHUN HEKGHCPOE, YUEHbIx,
HpOA3BOJCTBEHENKOE — BCCX, KTO HMCCT OTHOIEHHE K HC-
moyrhsoeaEmio HC.

OTmenpHLI TPAHBHCTOD NepecTall GHTEH GAZOBMM  pIeMer-
ToM suckrpoEmrH. Yla ero meero npumma MC,

Moxer mokasarpCs, 9T0 5TO yTBEPIRALHHE WHKAKOIN Tny-
OOKOH MEICAW HC CONEPIKHT M HOCHT CKODCE PeRIamMuL’
xaparTtep. B camom pene, B ocrope FIC newat nee Te ke mo-
ICBLIE WiIn OHMONADHERE TPAMSHCTOPH. TaK CTOHT AW OTO-
pPor TOpPORHTHE H AOMHTECA E OTKPHTYE OECDB?

B aroM caygzae — crour. Komerpyxrop, HPOERTRPYIOMTE ii
COBPCMCHHYI0 MAINKHY, MOHATHA HC HMEST, CKOJBKO B Heil
BEHTOB, Iack, NPORNANOK H mpysuud. Jymag o xoHCTpyK-
W, OH MEICAHT Onokamm: kapGoparop, macce, GBHTATENE
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¢ 7. - Ux HameEOCTh, NapaMerpel, pasMep... MysHEKaHT,
fIIyMBIBAA WIH HCIIOAHAA MCIOAMIO, He MONEN MBICAHTH
TrenpEnME Horamu. M ponpoe: «CKOXBKO HOTHWX 3HAKOB
40-i cumporur Monapra?» HOCTABAT B TYNUE CAMOTO OIIEIT-
1070 B HKBaIHHIEPOBAHHOIO My3HKAHTA.

Vuerniii, obpyMeBawoniui nmocTpoeEme Horolt IBM, wm-
FCHEP, DPOSKTHPYINNUE BISRTPOEHEBRIH 0mokK, peMOHTHHE,
YCTPARHRINEE HOHCOPABHOCTE B COBPEMENHOH CIOYRHOH
DIEKTPORMHOI AlapaType, HO [YMANT O TPAHAHCTOPaX,
cocrapnsaomux NC. Oan Mucnaat ra asuke MC: rakme byEKR-
nun  eEmomuser naEHad WMC; xaxkne mEanpmikenHEA coaefyer
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Puce, 136, B npomecce ywiomnerna HC ofoaragerus nx B cxeMax cTa-
MORKIHCE BCE Npolle: o — MPUENUIHANLHAAA CXGMa HMHETEFDAIISHOTO
yempmrenst I8 474 VD, HemomnsyeMord B COBPEMEBIIHIX TermeRHIOpax
1L pA[MOTPHEMITHEAY; § — CHEPXCROpOCTHOR cymmarop K 500 1M 180
nnsa GeerpopeiicyByompx JDM

MOJATE HA ©C BHIBOOBI; Karopa magesmbocte WG, ee Gpietpo-
meilcTBHC ®| T. I,

Wuerno MG, a HC 0INCILHLIA TPAHSHCTOP ABIALRTCH BIe-
smeOTHoIT 6a3ol, OCHOBHEM (FHKIHOHANRHLIM SICMOHTOM
COBPEMEHEDH BACKTDOHHKH.

Wrak, kKopous He cowen ¢ TpoEa. OH, B COOTEETCTEHEH
¢ IyImEM#s TPAyMIHAME AeMOKDATHH, CHelaicd OHHM H3
COTCH THICAY TpaskIaH.

M tenm HC MEHe8, la 3IPaBCTBYCT KOPOXE!

Bee-takm B ocmose nwboit HC memar tpamsucrops n
ynyumrennce napamerpo VG, manpEeimunit mporpecc bue-
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TPOHNKH TPEJRAC BCErO CESA3AHK C YUIYYIIEHHEM OapaMerpon
TPAH3NCTOPOE — DOJEBHXN U OHODOAADHLLX,

Cosepmedcreopanue GUIONAPHAIX H DONEBRX TPAH3m-
CTOPOE mAeT OBYMA OcHorHiIMH Dytamu. Co3Zamtes HOBED
TCXHOJIOTHYECKUE NPOIECCH, DOIBONAIE IOTYIATh TPaH-
BHCTOPH ¢ BOBMOKHO MeHbuIeft TonmuHoil Gask (CHoonspHLi
TPAaHBNCTOP) MAX BOBMOKHO (0Jle€ KODOTKEM KAaHAIOM (Io-
aceeil TpaEamcTop). Mper mouck HoBLx MaTepuanoe ¢ Goin-
oM TONBUKHOCTBI0 HOCUTENeld AMH AIrOTOBINEHMA Tpan-
BICTODOB.

CoBpeyMeHHLIe TEXHOIOIHYECKNE DDOLECCH, KAK ME 3HA-
eM, MO3BOaADT o/l KouTpoaeM JBM mapampmmatn crmom mo-
AYNPOBOJIAKOBOIO MATEPHANA TOAMUEON B  OIHA-CHUHCT-
nepnpit atoMEnd cnoil, [lpaxrmdeckn cospanm m mpoxomst
HCOLITANNA Opubops ¢ TOAMUHECOH patouux sinemedtop 10—
15 A. Cosjann GHUONADPHEE TPAHAHCTOPH € TOMLLMIION Gagk
~0,1 MM ® moneBHe — ¢ anmHEOHE sarsopa 0,15 Mum,

Ure xacaeTcH HOBWX MaTepuanos ¢ GoabmioH wmonsmx-
NOCTEIO, TO B HACTOANEE BpeMA Haubojee UEPCOeRTHEHLIMII
OpeacTaBafanTed pPaspafioTKH HA OCHOBE TAK HASHEBASMBIX
COTERIUGRO-AL2UPOsaRb:  cmpykmyp. B ocHone pafiorn
TAaKMX CTPYKTYD Je/KaT cBoiicTea Gaphepa, KOTOPHE B SToil
KEHTe HaM B3ATh HE YRAJ0Ch,— TAK HANLIBAEMOIO TeTepo-
fapoepa. Tawoit Gaprep Bo3TTHKAeT Ha TPAHHIE ABYX PABHAIX
003 yIPOBOAHUKOB,

Onraro ¢nsmieckan mnfest, NOJAOMEHHAS B OCHOBY cCe-
NCKTHBHO-TIETHPOBAHHEX CTPYETYP, TAK Kpacuea, ITo TPYJ-
HO Hé CKaszaTh ¢ Hedl xota Ol HEeCKOALKONM CiOR.

Opmoii W3 cAMBIX IVTABHEIX, CAMBIX BAMHEX 3afad, HA PEIICHHS KO-
TUpOﬁ HAUPHABAEHE YCHITHH YYEHEIX, paspaﬁaTHnamme HOBBI® THIILL
TpaHSHCTOPOB, HBIACTCHA OOBHIOSHME HX 6HCTp0H,BﬁCTBI{R, YEenuge-
e mpenenbiolt pabouell wacrortl, B uoneswxz Tpaesucropax (pabo-
TAKIHX B PEINHME HeHACHINeHAOH CKOPOCTH) IpefenLHas 9acyoTa Teu
EHIINE, 46M Doabme mopmMiFRHOCTb {(fopryna (69)). B Gunonsipimix span-
EHCTOpAX TE)BJIGJIIJHHH yacTora BOJPACTET ¢ YBEJIHYEHHCM ROBd)(iJH-

uienya pudgdyarm D, T, e, B COOTBETCTENE ¢ COOTHOLIEHHEM SHHMTEN-
Ha (24), fnp ONATL-TAKH YBONMYABASTCH ¢ pPOCTOM HONBHMKHOCTH,

INMopmixmocys HocETeMel TORA B MONYTPOBOHHERAX, KAK MK 3HA-
EM, 3aBICHT OT CPEHETO BPEMOHH MY AKRTAMH PACCesHRS T, Yem
GonbINe T;, YeM peike CTONKHOBEHMA, TEM BEIIE NOAEMKHOCTL ((OpMy-
na (195)).

OnFAUM 63 TIADHLIX HCTOYERKOD CTONKHOBEHWI ABNANTCA NPUMEtH,
CYIMEeCTEYWIe B NOTYIPOROMHNEOBOM KpHeranme. YeM MeHpMe OpH-
mecell CONEIPRNT HOAYNDOROLHEH, TeM BHINE MOMBMHRHOCTE *), Tarma

*) lloppofiuee 06 >ToM MOEHO NpOYATATL § ROETe: Hesumwmeiin
M. E., Cunmun I'. €. 3HaROMCTBO ¢ nORyupopogERkamn,— M,; Hayra,
1984.— LuGmuoreuka ¢Heawte, Bemm, 33,
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GpazoM, Lazaloch OH, SCHO, B HeM [OMHEH COCTOATH THABHHI HYTH
"OBCPLICHCTBOBAHNA NOJYIPOBOIHAKOBRX MATEDHANOD — B MAaKCH-
AEHOH OYACTRE OT OPHMECEI.

Jeno, ooHako, 0OCTOMT He TAR IPocTo. JIMA cozpaHms n0OJeBEIX
GUIIONAPHEX TPAHIMCTOPOB TpeOyerca MaTepuas ¢ IOBOILHO BRICOKOIL
OHIeHTRaTell Hocwreneil (~2-‘l¥)17 ). A cBOGOEHEIC HOCHTENI,
K ME 3Iaed, BOBHHKAIOT IIPH BAaHHEOCH TeMIepaType TONpK0 Hpi Ghe-
SHNN B DONYNpPOBOAERNEK mpukecH. JlopyuacTen sakompopaHuLLl RPYL:
Oemb HMCTD B LOTYHPOBONENKE ENAEMYH KOENPOTDAaruo HOCITe-
el — BBOOM TPHMECH, 4 BEELEINh MPAMECh — TOHMANTCH  IIOLBIMH-
OCTE.

Hjies ceMeKTABEO-NETHPOBAHHEX CTPYRETYD COCTONT B TOM, WIOOH
POCTPAHECTEENHO DPABIeNHTE HPAMECH H HOCHTONH, RKOTopue Grarogapa
TEM DpEMecAM BoHEEAWT. [IpuMech (Hampumep, AOACpAAA) GLORATCH
ciroil mavepmana 7 (pue. 137). BosHEkmwue 61aroflapA BREfENII0 POt
PUMECH 3JEKTPOHE IICPEXOIAT 38
qer ufysHE B pacIoNGHETHYI0
HemoePeICTReEROH  GIuaoern mo- ® ® ® ® (O]
OCKY MaTtepmana 2, B ROTODYIO L T, o
EMech e BBOognTcH. M monocka @ ® e ® ® @ |7
aTepHana 2, cofepHaman PIEKT- P! o & E
OFE, D0 I€ CONEPMRAAH npHMe- © ® ® ® ® .({—) ®

L] -

¥, CAYIRUT aETHEHHM SIICMERNTOM
pagsnctopa. Hampmdep, naHa- s = - -

OM IONBBOTO TPAHRHCTODE. e T L S 2
Pazyveerca, He mnwo0ne pApa Oy Dl

1aTepHANA TONATCA JIA H3roTon-

eHAA TAKOro «Gyrepbposa» wnu,

w wacto roBopaT, ¢cpmppmu-  Pue. 137, Cenexmwnmo-nermpo-

APYRTYDH». Bacnyra wcenefopa- — DAOHAS CTPYRTYPA. ATOMEL JI0-
elell, IPeNAOKVBIINE CTPYRTypy — HOPHOH TIPUMECH {oGoBHATOHEL

CONERTHEHEM JerWpobalimeM, H @) BR‘;JIHTC” B marepnax I
COCTONT B TOM, 910 oy mouaxnm, ka-  (GaAlAs), OEE cospany B 8T0M

{118 MMEHHO MATepHanH MOTyT MaTepuane CBOGOMHEBIE aNCKTpO-
pasoRaTL  mapy © wensemenam  BO  {ofosmawemm: ).  Yactn
potficTnamp, Hva orasanecs GaAg — OFCHTPOHOE MEpEXOiNT B IONOC-
i TpofiEce coepmmenye GaAlAs *), Ky arepmama 2 (GaAs), rpe
Ha ocHose ceeRTHRHO-zerf- — COBJAETCH JOCTATOYHO OONBINAR
OBaEEHX CTPYRTYD, MCHOAB3yRo-  KOHUEATPAINH SHeKTPOHOE ¢ BL-
41X  cpoiicTBA  reTepomepexona COROH IIOBHKHOCTRIO
GaAs/GaAlAs, yike cosnals n0ie-
He TPAHINCTOPH C YHUEHAULHEIMH cpoiicrbaME. Bpema nepermiouc-
wg OX cocTapnper ~4ne (4-1071% ¢), a smeprma, morpebmAeMas npH
nepermtotennn, — seero ~10 @llx (10712 Jhx).

Hanoit Gounbinoli BHEIPHII B DOSBIMNHOCTH NDOIBOIAET
[HONYIHTE ACIOIL30BAHHE CENeRTHUHO-JICerHPOBAaHHNY CTPYE-
TYp, MOHO BRIETH u3 puc. 138,

%) I'emeponepa GaAs — GaAlAs o6najaer B MHOrEMIT JIPyrIMIE
3aMeqaTeNLERME cpoiicteamu. Hexoropre ms AUX Brin ofimapymedsH,
Hcene/EAHE H IPEMEHeH: [IHA COITaAMA NONYINDOBOAHAKOBHX JTAde~
pOB rpyOmoil y4ennx JleHGHTpANCKOre (UBMRO-TEXRUYECKOTO NHCTH-
ryta Bn. A. @. Hofde AIl CCCP mog pyKOBOjUCTEOM AKAZIEMIES
5B, H, Axgepoea,
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Odnemarie nuTerpansipte cxems. Ceronma wa Kpeumpe-
BOIl MIACTHHE DABMEPOM O X D MM Y/IaeTcd PasMecTHTE MO0
500 000 rpansmcropos. llpegnonaraerca, 9ro E Kompy S0-x
TOZOB HA KpeMHHCROH (Him apoeHuf-TAlANenoll) UracTinke
TAKOTO e pasaMepa OGymeT pasMemarhCH HECKOOBRO MIUL-
AUOHOB  TpaHsucropon. OmHA®RO U PATHOIEKTIOHHEW
Oynymere, B uacTHoCtn mas dBM Gygymmx norogernuii,
Faie TaKad TCPOMajHafd ILUIOTHOCTL YUAROBEH OR&KETCH
nenocrarogHoit. Iloaromy yie ceitgac Begyres pafoin Ham
COBJIAHMEM HHTEIPAJEHLIY CXeM Houwol'o THia — obbneMHEIX
HC, kampas uB EOTOPHIX [OJHHA CONEPHaTh AECATKH H
COTHH MEUIHOHOB MONYUDDOBOJHHKOEEX LpuGopoe. {}0nem—
wad HWC EanomuHAaer cmoeHmit nmpor. Wameiit cieil atoro
IHPOTa — Yyike 3HAKOMAA HaM mWiockand (maamapwas) TIC.

Ilocne Toro KAk BaraHgupaeTcw (opMHpoRanHe 0OLYHOHN
mnoceoit MG ma monyunponogruroBoil DaacTHEe, H3TOTARII-
BAIOTCH BCE TPaHBUCTOPHL, COEHHENMA MERLY HUMH, BIICLIFHC
BLIBOIEL H T. 1., CBEPXY HAPAIQUBAETCH CJON [IRDIERKTPHKA.
SaTeM NOBEPX AUSIEKTPHRA HAPAI(HBAGTCH CJIOH LOX yIPo-
pofHOKA. [la oTom cmoe coafaerca eropag MG o 7. .

B rxopoye momemaercs Tenepk He TJAACTHHKA, a KyOuk,
copepyramuil MmEoro WMC. Ilpw sToMm coefimperma Me:RAY INIO-
crupa VIC BHUOONHATCA BEYTPH KYOMEA cpaiy B IpOICC-
ce maroTonaenus obnemuoit UC. B pesynerare uucio BHenmmx
COENMHEHN pe3ko yMenmbmaeTcda. BoapacTaeT HajemxmocTh
n yMeHLHlB.BTCH CTOMMOCTE CXEMHI,

IonyaporopunkoBsie oneMenThl onTuveckmxs IBM, Om
HOM HP CaMeIX Basimelx mpumeHepmi G, Kar Mer sHaeMm,
geafgerca ux npavenenme B JBM. I3 conpemermrnix JBM mH-
dopmMawsa xpanuress ® ofpabaTmBaeTcs B BHE DICKTpH-
yocRux curHador. (OnHaKO vixe ¢ cepedmbur 70-x rofoe Ha-
wanmach paforinl mo cosgaEmoo IBM cosceM uHoro Tmma —
ontagecknx SDBM.

B cospemerEnx JDM ¢mymo» B <emgHHHNEY — OBYM 9N-
caaM, ¢ TOMOILIC KOTOPHX 3aUMCHBACTCA BCA XpaHNuad
1 DepepabaThmaceMaf MANIMHOH HHQOPMAINA, VCIOBHO CO-
OTBETCTHYIOT AAKPHTOS ¥ OTKPHITOE COCTOAHUA TPAR3ICTO-
pos. B npoexrmpyemerx ontuuecKux JBM <emmnmue» co-
OTBETCTEYET MPOXOKACHHS CBETA YePes onTnmdecKyl ATelny,
HYII»— OOLNOTEIINE CBETa B S9eHKe.

CaMenii mpocroii obOpas, cooreercreyomuin «O» u ¢y
B onrudecknx JDM, oueEr mawisgem — 9710 WOTYIHNCHHEAA
0 BAMOKEHTad JaMOoyRa. Taxoll «raMmodroi» Oyger cay-
#ATh B onTuueckuXx JIBM monymposogHnkoBOE aazep —
UCTOQIHHE CBETA, NHTEHCMBHOCTL KOTOPOTO MOSKHO HAMEHATH
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¢ gacToTod B MmuTHapnsl reprn. OfHAKO DONYOROROHIKOBLIE
nazepir morpefasior B coTHU THICHT pas (oapme pmeprmu,
wom Tpanauctops. lloatomy IBM, coagamsas ma ocHOBe
COTEN MWIIHOHOB JasepoB, HDorpednama On HEROTYCTHAMO
GoNBIIYE MOONOCTE,

[Ipenoonaraerca, 970 Ay4d DOIYOPOBOSHHKOBOTO Jasepa,
peemenHLil B CBOTOBOJ, GyleT HADPABNATECA K NOJAYVIPOBOA-
HUKOBHIM OOTHYCCRHM fICHEAM, TPO3PAaYIHOCTH ROTOPLIX
MO3ieT OBITE H3MEHeHDa JECHTHA MUILTMAPIOP Pa’ B CeRYHLY
¢ MAJNLIMH 3aTpaTAMH SHEPIHH.

Buopaguosnekrponnka. llpupopa npencraseieaer Ham,
yro yeeamdende OucrpofieficTBHA — He eJUHCTBEHHHH TYTh
yCOBEDIIeNCTEORAHUA CROKEHX PALACICKTPORHEEIX YCTPOHCTE
u, & 49acrtHOCcTH, OBM. Hnerxm uemoweseckoro mosra —
HelpoHEI, TEPeRIIOYAIOTCH 33 BPeMA, NUPHOAHBHTENEHO B
MEITNOH pPa3 Oonbmee, d9eM TPAHSHCTOPH —{(KIETKH» CO-
ppemenrnix IBM. Ograro mmenno Yenosen naobpea u 9BM,
0 ouYeHE MHOTHE ApYrHe,; He MeHee SaMeyaTeNLHLIE BEITH.

[fag ycTpoem wenoBedeCcKHil Modk, TMoweMy oH (uHormal)
paBoraer ¢ Takoil 3amedATENBHON BPEHERTUBNIOCTEIY — HTH
BOO[OCEH HATERCHIHO HBVHAKTEA N eile OIeHE MANERH OT
paapemenns. Opnako Yyike CerofHA CACIAHH NePBLe Id-
ru no cospanmi  OmomonerynspHerx WG, 3anatentosan
meroy, narorosaeEEd VG ma ochore Oerkoporo MaTepuana —
noymEananHa. Co3maHp MOJERYAAPHBE OeperaodgaTenn, Hem-
KODR€ [OJeEEle TPAHIUCTOPL, OHOAATINKY CHTHAJIOE, Cpa-
fSaTLIBAROMMX OpHM AAEPHAEIX,; ONOJIOrMUeCcKMX OIH XHMHAYe-
cipx  nosgelicreuax. Ilpenpomaraercs, wIo OIOTHOCTL
VIAaKOBKN SJIEMENTOER B TAKMX OHONOIHMMEPHHIX CTPYRTYpax
OpubIHSATCA K UAOTHOCTH YIAKOBEHM CTPYKTY[P, OTBETCT-
BeHHEX 34 (OTOCHHTE3 B 3elIeHEIX JNHCTHIX PAcTeHuil, W Co-
craput Gomee mmanwapga Ha 1 mm2®. Eers ocHosamEna Hage-
ATECH, TT0 OnoMonerynapeEae WG 6yIyT He H3roTaBANBATSH,
& BEIPALMBATE, KaK JKMBYI0 TRAHE.

Ecap 9mn mape#ger oOpaBIaloTcd, TAKHE SIEMeHTHI Yilie
He BYAYT HMcTh OTHOUIEHUA K NOAYIPOBOEEMKAM.

Ifak momkHO BHIETEH, HePEAOBHE OTPALH COEPEMEHEnil
PANHO3NERTPOHAKE BELYT PA3BEIRY B PARHEIX HAUPABIEHHAX.
lllTypmoBrie TPYOOE HOYT TO PA3HEIM MApPIIPYTaM, THTAKT-
Cf OTHICKATH CaMEIe PA3JMIELIC HOOXONE K CTAPLIM TepeBa-
IaM H PAasHCIaTh HOBBIE.

Ho pora uio, B Ommukailmee pgecATHIASTHE, UMEHHO NPO-
rpecc B HAYIeHAH O0BEMAHX CBOHCTE DOJNYIPOEOJHHKOR
H cpoiicTe faprepoR onpefeanT Oporpece B o0IacTH aIeRIpoO-
HHEH [, BO MNIOrOM, Ecelli COBpeMeHHOH THBUIHUSAIIMU,












