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1. Onacasae cacTeMbl, KpaTKBe xapaKTepBCTBXB 

Paapa6oTaaaaa cac-reua asnaeTca BxonB&IM 6noKoM nna TenecJtona nonynpoBOIIHBKOBbiX 

neTeKTOpOB0 npenaaaBa'leBBoro nna perHCTpBllBB CBnloBOBOBB3YIOlllBX '18CTHilo npa paapa60TJte 

CHCTeMbl Tpe60B8110Cb o6ecne'IBTb KOMn8JtTBOCTb ycTpoiiCTB80 ynosneTBOpHTb nOBbiWeHHbiM 

Tpe60B8HBHM no aanelKHOCTH F -HHlKeHBIO noTpe6naeMoil MOlllHOCTHo noaTOMy OC060e BBBMB

HHe ynenanoc& npocToTe cxeMHbiX peweaail nna yuea&weaaa qacna aneueaTOB B cxeue. 

BnoJt-cxeua ycTpol!cTBB npencTaimeaa sa puc. 1. TenecJton cocTOBT aa 'leTblpex cnoeB 

nonyllpOBOIIBHKOBblX neTeltTOpOBo nocne)IBHil CIIOil OTneneB OT 0CT811bHbiX MenBblM Sltp8HOM 

nna BCitiiiO'IeBBH B03MOlKBOCTB perBCTp81lBH KOpoTit011po6elKBbiX '18CTBilo J1CIIOIIb3yeMble ne

TeJtTOpbl npenBAPBT&nbBO OT6Bp810TCH 110 eMKOCTHM Jl lt811B6pylOTCHoi1CCII&IIyeMble '18CTHilbl 

Co3nAIOT B neTeKTOp8X BMnyn&Cbl H811pHlKeHBH OT 0,5 MB no 10 MB C nepeiiBBM <i>poHTOM no

panKa 0,25 MKC&K a cnanou •1 MKceK. HunynloCbl OT 'laCTBil c uanoil aaepraeil (c aunna

Tynoil ueaee 0,5 us) ae peracTpapyiOTCa cacTeuoil. Cpensaa 'laCToTa noCTynneaaa accneny-
·a 

eublx aunyn&coB - enasanhl repll, o6maa aarpyaKa neTeKTopoB - nopanKa 10 sun/ celt. 

Hunyn&Chi c neTeKTOpoB nocTynalOT aenocpencTBeBBO sa 8MRTTepRble noBTOpBTeliB, aa

rpylKeHable aa BhiCOKO'IBCTOTBble Jta6e.IIB, no KOTOphiM accnenyeMble caraan&I nocTynalOT aa 

Bxon&I ycanaTeneil. YcanaTena HBmiiOTCH naaeil&biMB, Tal[ JtaK Tpe6yeTcH npoaasecTB aunna

Tyna&Ill aaanaa. npoxol!Cneaae 'IACTBIIbl c cooTBeTcTBYIOllleil aaepraeil 'lepea Bee neTeKTOphl 

(accnenyeuoe co6h!TBe) peracTpapyeTCH cxeuoil coBUanesail c paapema101llBM speueaeu no

psnKa 0,5 MKCeK. CTaanapTB3BllBH aunyn&cos, aanycK&IOlllRX cxeuy cosnaneaail, npoaaBOnHT

cs <i>opuapoBaTensua. Cxeua cosnaneaail aueeT C'leTRhlil B&Ixon nns peracTpanaa nonaoro 

'IHCII8 npowenmHX '18CTBIIo nna 8MDIIHTynsoro 8H811H38 Tpe6ylOTCII HMnyllbCbl C ~IIOCKOil Bep

WHHOil, <!>opMHpOB8HHe ltOTOpOil ocymecTBnHeTCH ynnHRHTenHMHo C BbiXOnOB ynnBHBTeneil HM

nynbChl noCTynaiOl 88 BXOnhi ni<HeiiHhiX CXeM nponyCK8HHII 0 381tpb1TblX B HOpM811bROM COCTOH• 

aaa. npa.-cpa6aTbiBBRHH cxeubl coBnanesail car san c . ee B&Ixona npoxonaT qepea aopuan&ao 

OTKphiTYIO cxeuy nponyCKAHHH H8 <i>opMHpOBBTellb HMnyllbCOB ynpaBneHHJio C onaoro H3 Bbi,XO

noB <i>opMBpoBBTeng CRHMaeTCH CHrRAII C nnaTen&ROCTbiO 1 ± 0,1 MKCeK0 OTKpblBAIOlllHil IIB

Bel!Hble cxeMbl nponycKaaaa. B Te'leaae aTOro Bpeueaa accnenyeuble HMnyn&Cbl nonaiOTCH 
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aa aMnnHTYAH&Ill aaanaaaTop. llpHMOyron~oa&dl aMnyn&e co BTOporo BbiXOAS lj>opMapoBaTenH 

RMnynbCS ynpaBneHRH C 8MnnRTYAOll nOpHAk8 2B acnonb3yeTCH AnR ynpaBn8HHR SMnnHTyAHNM 

aaanxaaTOpoM. B Te"'eHRe &MnnRTyARoro aaanaaa cxeMa nponycxaHRR aaxpbiBaeTcH HMnynb

COM 6noxRpOBKH, 

CHcTeMa RMeeT no seeM xaaanaM xo~<!>anaeaT nepeAS"'H no aanpH~eHR~ nopHAKa 600. 

HaTerpanpaaa naaellaocTb R TeMnepaTypaaa cTa6RnhaocTb xo~<!>anaeaTa nepeA&"'H no aan-
. 0 0 

pRlK8HB~ ae Jcy'lK8 2% B AH8D830Be T&MnepaTyp 20 ~ 20 C. lJpeAyCMOTpeaa CTOIIKOCTb K 

CTOKp&THNM OARHO"'HNM &MnnRTyABNM neperpy3X8M, lJOTpe6nHeM&H CXQMOII MOII!BOCTb COC

TaBnHeT • I BT OT IICTO"'.BR~OB DIITSHHR + 8 B0 +16 B, 

II . ODRcaaxe OTAen~oaNx yanoB ycTpollcTBa 

lJpll.&nJIDRSnbHSR CXQMS CHCT8MN DpBB8A8H8 88 pac. 2, 

n II He II a bill y Can B Ten b • B pa60T8 RCnOI!b3y8TCH ycanRTen.. ( TpBOAN T 
2 

- T 
7
), 

cocTaaneaaNII aa Tpex ceKA.BII c nocneAOB&Ten~aaoll o6paTaoll CBHab~ ( c xGnnexTopa BTopo

ro TpBOA8 88 3MBTT8p nepBOro), nnH npeAOTBpameBHH HR3KO"'8CTOTROII reaepanHB 3TS CBH3b 

BNnonaeaa DO noCTOHHHOMy TOKy, Koa<!><!>HnHeHT o6p8T.BOII CBH311 B ceKnHB COCTSBnH&T 15, 

BayTpH cexnBR npaMeaeaa aenocpeAcTaeaaaa csaa~o MelK.!Iy TpBoAaMH no nocTORBHOMY Toxy, 

CT86BnH3Hpy~II!8R p8lKIIMHN8 TOKB Tp8H3HCTOPOB (6narOAapn o6paTHOII CBH3B C 3MHTTepa 

BTOporo TpBOJla aa 6a3y nepBoro). naaaaa CX8M8 6&In8 BN6paHa Ha TOM OCHOB8HBB, 'ITO 

/1-7/ 
DH8 xapaXTepaayeTCH OTHOCHT&nb.BO ManNM nOTpe6neHH8M MOII!HOCTB H "'BCUOM 3U8M8HTOB, 

Ha coo6palKeaall axoHOMH"'HOCTH pe~HMHbie TOKB TpaaaacTopoB CHII~eaN AO 2 Ma, HanpRlKe

RBH XOnnexTOpoB TpHOJlOB yM8RbW8Hbl AD - 3B, 'ITO o6ecne"'BB8eT CTOIIJIOCTb X 6onbWHM ne

perpy3K8Mo YxaaanHNe B3MeHeHBH pelK.BMH NX senaqan He npBBOAHT x cymecTBe.BROMy yxyA

meHa~ YCBUBT&nbHblX CBOIICTB TpHOJlOB, naana30R pa60"'RX BNXOAHNX aMnnHTYA HaXOJlBTCH B 

npeAenax 0,8 + 6 B. BpeMH aapacTBHRH nepeAaero lj>poaTa ycanaTenH cocTaBnHeT 0,15 Mxcex. 

Y Jl n H H H Ten&, nna lj>opMHpoBaHHR DUOCKOII B8pWHHbl HMnynbCOB HCUOnb3Y8TCH o6N"'

HaR CX8M8 38nOMBH8HHH 8MDnBTyJlN B BHJlQ ypOBHH H8npHlK9HHH Ha XORA8HCaTOpe C aapHAXOll 
18/ 

ero qepea AHOA • (naon n3. QMXOCTb CIS' TpaH3HCTOpb1 T 9' T 10 na pac, 2). llocxonb-

xy BbiXOARoe conpoTasneaae ycanaTenH Mano ( necHTXB oM), cxeMa pa6oTaeT aenocpencTsea

no C ero BNXOAa, nnH YM8RbW8HHH BnBHHHH nenBH&IIHOCTH BOnbT8MD8pHOII xapaXTepHCTHXH 

AHOJla OR CM8J.U88TClll B npHMOM aanpaBn&HBB ae60n&WHM nOCTORHHbiM TOKOM "18p83 conpOTHB-

neHBa Raa R 84 • llocne aapanxa &MKOCTb c
18 

paapH~aeTca qepea BXOAaoe conpoTaB-

neaae CnOlK.BOrO 3MHTT8pHOrO nOBTOpHTeUH, ConpOTHBU8HH8 Jl8nHT8UH B nenB 6a3N Tpaa-

3HCTOpa T 9 B3HTO paBHbiM 40 xoM Ana o6ecne"'eHaa xopomell TeMnepaTypHoll CTa6anbHocTa 

nOBTOpHTeng, lJo nepeMeHHOMY TOXY BBOAHTCH o6paTHaH CBH3b "19p93 QMKOCTb c
14
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8000 nxlj>, 'ITO o6ecne"'HBaeT BNCOK08 BXOAH08 COnpoTHBU8HH8 .CX8Mbl, BpeMH paap 

MHHa~mell 8MKOCTH - 10-4 C8K, lJocTORBHaB Bp8M8HH aapana - 8,10-8 CeK, 

<l>opMHpoBaTenb HM:nyn~aca a a nycx·a, 

xa A8MOBCTpapyeTCa na pac, 2 ( TpaaaacTOp T 
8

, AHOJl 

CxeMa <!>opMaposaaaH HMnyz 

nl. Tp1). Oaa o6ecneqaBaE 

posaaae nonOlK.BTenaaoro HMnyn~aca c AnHTen&aocT&JO nopHAJta 0,4 f 0,5 MKcex, o 

Moll Tpe6y&Mb1M paapema~maM BpeMeneM, c orpaaaqeaHeM ero no aMnnaTyAe aa : 

1,5 Bo HMnyn&c C Bh1XOA8 YCIIUIIT8UH DOJla&TCH qepea 9MHTT8pHblll nOBTOpHTen& ( T 

T 8 ) H JlHOA n
1 

Ra JlH<j>lj>epeanapyiOII!HII aBTOTpaaclj>opMaTOp (Tp
1
), ITocTORHRall AH<j> 

BSRHH onpeAenHeTCH HRAyKTHBROCT&JO TpaHc<!>opMaTopa a conpoTHBneaaeM AHOAa, IT 

max caraanax c aMnnHTyAoll Meaee 0,4 B conpoTHBneaae AHOAa Mano, a HMnyn&c 

~eSRH npOXOAHT aa BblXOJl, lJpa YB8UH"'8BHR CRraana JlHOA Sa"'HHaeT aaKpblBaTbCR, 

BOART X orp8RH"'8SHJO BhiXOJlROII aMnnHTYJlhi0 YM8HbW8RR~ BOCTOHHROII BpeM&RH AR<!J 

BaHHR H 6&1CTpOMy CBSAY SanpH~eRHB Ha BblXOJle, naoA n
2 

CTSBRTCH JlnH orpaRH"'l 

MO~HblX Kone6aT8nl>HbiX Bb!6pOCOB 06paTHOII nonHpSOCTH, 3MHTT9pHbiii noBTOpHT8Ub 

HeR Ra TpHOJl8 THBa npn 1 KOTOpblll pa60TaeT Sa OTKpb1BaRHe0 'ITO n03BOUH8T yMeR& 

)!(HMHblll TOK AO 2 Ma, 

C x eM a coB n a A e a H 11. CxeMa cosnaAeaall nBnHeTcH mapoxo aasecTaoll c 
/8/ 

TpaaaaCTopax c SMHTTepaol! CBH3&~ ( TpasaacTOpN T 
13 

+ T 
16 

• B HCXOAROM co• 

TpaS3HCTOpb1 npOBOJlHT R OTC&"'Ka TOK8 KOnneKTOpOB npOHCXOAHT TOUbKO npH OJlHOB 

aaxp&IBaaaa acex TpROAOB, ITopor cpa6aTbiB&HH51 cxeMN no BXOJlHOMy aanpaJKeHa~ 

8TCH pelKHMiibiM TOKOM R B8UH"'HHOII o6mero 9MRTT8paoro COnpoTHBU8HHR R
41 

B 

0,3 f 0,4 B, Tax xax cxeMa «jlopMHpOB&HHR HMnyn~aca aanycxa B aTOM AHanaaoae f 

aeaaa nepe.t~aeT aMnnHTYAY BblXOAHoro caraana ycannTena, TO TaKoll nopor cooTB, 

carsany Ha BX0Jl8 ycHUHT8U51 C &MnnHTyAoll 0,5 MB, lJOCKOn&Ky B CX8Me TpHOllbl p! 

sa aaxpbiBasae, aanycxaJOmae RMnyn&Chl ae np&Bhlm&JOT npo6esaoro aanpR~eHaa aa 

HOM nepeXOJl80 paBHOro +3s, Bb!XOAHOll HMnyn&C CX8Mbl COBn&Jl8HRII CSRM89TC51 C 

nesea R48 , C"'8THblll HMnynbC CIIJM89TC.Il OTC~Aa )!(8 "'epea JlHOA n
6

, AnR ycTpaHI 

Han& H8COBn&Jl9RHII, 

C x eM a n pony c x a a a a. HMnyn~oc c B&IXOAa cxeMbl cosnaneanll noAa eTcH 

MY nponyCXaSH.Il (Tp8R3RCTOp T
17

, JlHOJlbl n
7 

B n
8
), B Ha"'aU&HOM COCTOHHHH TpHO 

3BKpb!T BH8WHHM TOKOM 1 MB, JlHOJlbl OTKpb!Tbl0 H CHraan DpOXOAIIT Sa BXOA «jlopMH) 

HMnyn&ca ynpasneHHR, lJpH 6noKHpOBK8 TOK I Ma OTC8K88TCS!, TpHOil T
17 

BXOJlHT B 

H8Cb!W9HH51 H JlHOAN 3aKpblB8JOTCH, 

<J> OpMHpOB8T8Ub HMDyn&ca ynpaBUQSHII, <J>opMHpOB&TenJ; HMnyn&C! 

neaaH ( TpaeaacTop&I T 
18 

.;. T 
21

) npeAcTaBnHeT co6ol! TpaaancTopHbill BapnaHT H3BI 
/9/ 

0JlHOBH6paTOp8 C Bp8MH38JlaJOII!el! 9MKOCTbJ00 BKUJO"'8SHOII M8)!(JlY 3MHTTepaMH T~ 

TOpOB T IB H T 20' lJpHMOyronbHblll HMnyn&C CHHXpOHH381lHR C aMnURTYJlOI! 2 B H JlnHT81 
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auanH38TOp. npBMOyronhHh!ll BMDynhC CO BToporo Bb!XOna <i>opMHp0B8T8nB 

eHBl'l c SMDnBTynoll DOpBnXS 2B BCDOnh3y8TCB nnB ynpaBn8HBB aMnnuTynRh!M 

Te~euue aMDniTYnHoro asanuaa cxeMa nponycxasuu aaxph!Ba8TCB uMnynb-

eeT no seeM xasanaM xo~~unuesT nepenaqu no uanpumeHBID nopunxa 600. 

ueiiHOCTh R T9MnepaTypR8l'l CTSORnhSOCTb XO~~BDR8RT8 nepenaqu no uan-
0 0 

2% a nuanaaoue TeMnepaTYP 20 ~ 20 C. npenycMoTpeua cTollxocTb x 

oqawM aMnnaTynawM neperpyaxaM. noTpe6nueMaB cxeMoll MomsocTb coc

T HCTO~HR~OB UBT8RRB + 8 B1 +I6 Bo 

II • Onucasue oTnenbawx yanoa ycTpollcTBa 

&HSB cxeMa cucTeMw npuseneua ua puc. 2. 

y c u nuT en h • B pa6oTe ucnonh3yereu ycunuTenb ( Tpaonw T 
2 

- T 
7
), 

Tpex ceKD:ull c nocnenoBaTenbsoll o6paTuoll csuabiD ( .c xonnexTopa BTopo

nepaoro). nnB npenoTBp8W9BHB RR3K0~8CTOTBOII resepanBR 9T8 CBB3b 

CTOBHHOMy TOKy. Ko~HDB8HT DOp8THOII CBB3B B C8XURB COCT8BnBeT I5. 

pRMeHeHa H9DOCpencTB8HH8B CBB3b Me~y TpBOn&MB DO DOCTDBHBOMy Toxy, 

B pemHMHh!e TOKB Tp8H3RCTOPOB (6naronapu OopaTROII CBB3R C SMHTTepa 

R8 oaay nepsoro). naHRSB CXeMa Obin8 Bh!Op8B8 He ToM OCHOB8RBB1 qTo 
/I-7/ 

·eTCH OTROCHTenbliO M8nh!M DOTpe6neHB8M MOWROCTH R ~HCnOM aneMeBTOB. 

axoliOMllqHOCTB pemuMHhte ToKH Tpas3HCTopoB csumeRbl no 2 Ms. HanpBJKe

TpRonos yMeHbweHbt no - Sa, ~To o6ecne~HB8eT CTollxocTb x 6onbWRM ne-

aHHbte H3MeH8HRSI pemHMH h!X B8nRqug H8 DpHBOnBT X cymecTBeRJIOMy yxyn

Hh!X CBOIICTB TpHOnOBo nuana30H pa6oqux Bb!XOnHbiX 8MDnRTyn H8XonBTCB B 

aapacTaHBB nepenuero ~poRTa ycunaTenu cocTaBnBeT ~,I5 Mxcex. 

nnB ~OpMHpOBaHRB nnOCXDII B8pWRHh! HMnynbCOB HCDOnb3Y8TCB OOblq

HHaHHB aMDDHTynw B BHne ypOBHB HaDpumeHHB B8 XOHneRC8TOpe C aapunxoll 
8/ 

• <nuon ns' eMKOCTJ. CIS' Tp8H3HCTOpbl T 9' T IO Ra puc. 2). nocxonb-

'DpOTHBD8HHe YCHnRTanB MSDO (neCBTKB OM) 0 CX8M8 paoOT88T R8DOCpenCTB8H

a. nnu yMeHhWeHHB BnBBBHB HenuaeiiROCTH BOn&TaMnepsoll xapaKT8pBCTRKH 

eTCH B npBMOM H8DpaBn8RHH R80DnbWBM DOCTOBBHbiM TOXOM qepe3 CODpOTHB

R8 •• nocne aapunxu eMKOCTb CIS paapumaeTcu qepea sxonaoe conpoTRB-

aMHTTepaoro noBTopuTenB. ConpoTuaneaue nenuTenu B nenu 6aabl Tpas-

To P8BHblM 40 KOM nnB o6ecna~8HHB xopomell TeMnepaTypHOII CT8DHDbHOCTB 

DepaMeHHOMY TOKY BBOnHTCB oop8TH8B CBB3b qepea eMKOCTb CI
4
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SOOO nx~, ~To o6ecne~usaeT BbiCOxoe sxonsoe conpoTRBneuue .CX8Mht. BpeMB paapuna aano-
-4 -8 

MHR8IDW811 8MXOCTH - IO C8K0 noCTOBRH8B Bp8M8HR 38pBn8 - S.JO CeK • 

4>opMBpOB8T8Db HMnynbC8 aanycx·a. 

xa neMORcTpupyeTcB aa puc. 2 ( TpasascTop T 
8

, nuon 

CxeMa ~opMupoBaRHB HMnynDCa aanyc

n1, Tpi). ORa o6ecneqHB88T <i>opMB -

pos8Rue nono~Tenbaoro RMnyn&ca c nnuTenbROCTbJO nopBnJta 0,4 f 0,5 Mxcex, onpenenue

MOII Tpe6yeMbiM paap8W8IDWRM Bp8M8H8M1 C orpasuqaHH8M ero DO 8MDDIITyne H8 ypoBII8 

115 Bo J.iMnynbc C BbiXOna ycKnHT8nB nonaeTCB ~epea 3MHTT8pHblll DOBTOpiiT8Db ( Tp8B3HCTOp 

Tal R nuon nl HS nu~epeRnupyiDmRII 8BTOTpaRC~OpM8TOp (Tpi). nocTOBHHSB nu~epeauupo

BSHHB OnpenenseTCB IIHnyxTHBHOCTbiD Tp8HC~OpM8TOp8 H CODpoTRBneHH9M nHOna. npu ReoOnb

WBX curaanax c aMnnaTynoll MeHee 0,4 B conpoTuanesHe nuona Mano, 11 HMnynhc 6ea ucxa

meliHst DpOXOnBT liS BblXOn. np11 yBenuqeJikR CHrHana nuon HsqHH88T 3aKpblB8TbCB 1 'ITO DpR

BOnRT K orpaaHq8HRID BbiXOnHoll 8MDnRTynbl0 YM8HbW8HHIO DOCTOBHHOII Bp8M8HH nR~ep8HnRpO

B8HRB R ObiCTpoMy cnany H8DpstmeRHB R8 BbiXOne. nuon n2 CT8BHTCB nns orpaauqeHRSI B03-

MOmHblX ll:one6aTeDbRbiX BbiDPOCOB oop8THOII DODBpHOCTH. 3MRTTepHblll DOBTOpRTenb BbiDOD

HeB H8 TpROne THD8 npn I KOTOpbtll p800T8eT HB OTII:pblB8HRe1 ~TO D03BOnBeT yMeHbWRTb pe

mRMliblll TOK no 2 M8o 

C X eM 8 C 0 B D 8 n e H K II. CxeMa COBnaneHHII BBDBeTCSI WRpOKO H3B8CTROII CX8MOII H8 

TpaxaucTopax c SMRTTepaoll cBH3bJO (TpaxaucTopw T
1
S + T

16
181

• B KcxonRoM cocTosuuu 

Tp8R3RCTOpb1 npoBonBT B OTceqxa TOKS KODD8KTOpOB npORCXOnRT TODbKO npB onHOBp8M8HHOM 

38Kpb!B8HRR Bcex TpROnOBo nopor Cp808Tb1BBHHSI CXeMbl DO BXOnROMY li8DpBJKeHRIO onpenenB-

eTCH p8JKRMifbiM TOKOM R BenRqRHOII oomero SMBTTGpHOrO CODpOTHBD8RRB Ru H paBeR 

O,S r 0,4 B. Tall: xaK CX8M8 ~OpMHpDBSHBB HMDYDbC8 aanyCJta B 9TOM nH8D830H8 083 R3M8-

HeHBB nepen88T 8MnnHTyny BbiXOnRoro CRrHana ycBnHTenB, TO TSKOII nopor COOTBeTCTByeT 

curuany aa axone ycunuTens c aMnnuTynoll 0,5 MB. nocxonblty B cxeMe Tpuonbl pa6oTaiDT 

H8 38Kpb!B8RRe 1 3snyCK810WHe RMnynbCh! lie npeBbiWSIOT npooRBROrO ll8npsmeHRB H8 3MHTTep

HOM nepexone, paBHOro +Sa. 8biXOnHoll RMDynbC CX8Mbl COBnaneHRII CHHM88TCB C CODpOTRB

neHRB R45 0 cqeTRhlll RMnynbC CHRM8eTCB OTCIDna fe 'iepea nuon n
6

, nns ycTpaHeHRB cur

Hans aecoBnaneHRII. 

C X eM 8 D p 0 D y C K a H R Slo J.iMnynbC C Bb!Xona CX8Mbl COBnaneHRII nonaeTCB H8 cxe-

My nponyCKSHHSI (Tp8H3RCTOp T17' nuonbl n7 H na>· B uaqanbHOM COCTOSIHRR Tpuon T17 

3BKpblT BH8WHBM TOKOM 1 M81 nuonbl OTKpb!Tbl1 H CRrHan DpOXO.ItHT H8 BXOn ~OpMIIpOB8T8nB 

HMnynbC8 ynpBBD8HHBo npu 6noKRpOBII:8 TOK 1 M8 OTC8K88TCB1 Tpuon T 
17 

BXOnHT B pemuM 

HBCbtWeHRSl R nHOnbl 38Kpb!B810TCB. 

4> opMRpoBaTenh RMnyn&ca ynpaaneRRB. 4>opMRpoBaTenli HMnyn&ca ynpaB

neuuK ( TpaR3RCTOpht T 
18 

.;. T 
21
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onHOBHop8TOp8 C BpeMH3ansiDmell eMKOCTbiD1 BKDI0~8BHOII Memny 3MHTT8p8MH' Tp8H3HC-

TOpOB T 1 a R T 20" npuMoyronbHblll HMnynbC CRHXPOHR38URR c 8MDDRTynoll 2 B H nnRTenbROCThiO 
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HciiOIIW!oBenac~ .IIRO.IIaasr cxewa npouyCKans (sa pRe, 2 .IIHO.II A
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, TpasascTOpbl T II 

' T 12). B sopwam.RoM COCTOHSHH .110.11 A 4 OTEpbiT TOKOM, DpOT&ESJOIIISM 'l&pea JtonneETOp 

Tp•o•a T 11, KOTOpbll aaXO.IIHTCB 11 coCTOBRBH sacbiiii&SHsr, YupaBIISIJOIIIRI caraan aaltpb1Ba9T 

TpHO.II T 11, a pea7m.TaTe 'l&rO .IIHO.II A 4 aupbiBa&TCH R sa upensTCTBYeT upoxoJK.li&RBJO sc

cnenyeMoro c11raana sa awHTT&psbiA uoaTopaTenh T12~ CxeMa uponyCKasasr HBnsreTcsr nasal

sol, ........ c 8MDIIBT,.Ub1 BXOAJihiX •wuyn.coa 0,4 B, EMXOCTh cl5 ycTp8RSI8T '~eneCTan:'. 
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pbl C 9MBTT8pRb1NB DOBTOpBT&IISIMB, BO BTOpOM - OCT8111>H8SI '18CTh yCTpoiCTBa, 3Ta '18CTJ.
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, TpasascTOpbl T 

11 ' . 
OM COCTORSBR .llRO.Il Jl4 OTitpbiT TOltOM, RPOTell:aiOtnRM '19p93 KODD81tTOp 
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,4 MKC9Ko 

III. KoscTpyKTRBsoe scnonsesae npw5opa 

cxeMa Bblnonsesa B BRAe AB7X 5noKoB. B onsoM paaMetnaiOTCs ll&Teii:TO-
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8Q9~0CTB CRCT&Mbl B J[8q9CTB9 ltpRT&pR.ll H81l9*HOCTH 5biDO Bb15p8HO 
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