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8 HB.CTOlll!lee epeMll B H.z:tepHOA <PH3HKe Be.z:tyTCll MHOJ:'O'IHCneHHble HCCne.z:tOBB.

HHll C HCll0llb30B8HHeM annapaTypbl, pa60T8IOllleA llpH KpHoreHHbiX TeMnepaTypax 

()I{H,llKOBO.z:tOpO,z::tHbie liY3b1phKOBble K8Mepbl, MHllleHH, CBepxnpOBO,lllllUHe M8J:'IIHTbl H 

,z::tp. ). 8 CBSI3H C 3THM B HHCTHTyTSX SI,z::tepHOA <PH3HKH 3H8'1HTenbHO yBefiH'IHfiOCb 

KOllH'IeCTBO yCT8HOBOK liO nonyqeHHIO )I{H,llKHX J:'830B. 3TH yCT8HOBKH p860T8IOT K8K 

C8MOCTOllTenbHO,T8K H COBMeCTHO C 3KCllepHMeHT8fihHOA <PH3H'IeCKOA annapaTypoA. 

B 6onhWHHCTBe cnyqaee ynpaeneHHe O)I{H)I{HTenSIMH npoH3BO.z:tHTCH BpyqHyiO, 'ITO 

Tpe6yeT KBanH<PHuHpoeaHHoro o6cny)I{HB8IOl!lero nepcoHana H He eceraa o6ecn·eqH-

eaeT Heo6xo.z:tHMyiO TO'IHOCTb noaaep)I{8HHll pa6o'IHX napaMeTpoe. B pH.z:te cnyqaee 

npe6biBSHHe o6cny)I{HB8IOlllero nepcoHana oKono ycTaHoBoK He)l{enaTenbHO Ha-aa 

B3pblBOOli8CHOCTH H HeuonyCTHMO 113 C006pa)l{eHHA p8,z::tlf8UHOHHOA 6e30li8CHOCTH. 

no BOll_pOC8M 8BTOM8TH38UHH O)l{lf)l{lfTenbHb'X YCT8HOBOK HMeeTCSI orpaHHqeHHOe 

/1,2,3/ 
'IHCliO ny6nHK8UHA If OHH He ,ll8IOT liOliHOJ:'O npe.z:tCT8BlleHHll 0 COCTOllHHH BOllpOCB - . 

HeKoTopoA nonbiTKOA eocnonHHTb 3TOT npo6en llBHnacb paapa6oTKa aeToMaTH

qecKol! 3fieKTpOHHOl! CHCTeMbl ynpaeneHHSI .z:tpoccenbHblM O)l{lf)l{lfTeneM, pa6oTB!OlllHM 

B 3BMKHyTOM uHpKynHUHOHHOM UHKrre c raaronb,z::tepoM. CHcTeMa npowrra HCllbiT8HHll 

118 ClleUHBllbHOM CTeH.z:te, HMHTHpyiOIUeM 0)1{H)I{HTefibHY!O yCT8HOBKy. 

npH paapa60TKe CHCTeMbl 8BTOM8TH'IeCKOJ:'O ynpaeneHHH 6bWO HCll0llb30B8HO 

TO o6cTOHTerrbCTBO, 'ITO B paccMaTpHeaeMbiX O)I{H)I{HTerrbHbiX ycTaHoBKax H3 6onb

woro 'IHCna 38liOpHblX Opr'8HOB MO)I{HO Bbi6p8Tb "!eTbipe BeHTHllSI, ,llOCT8TO'iHblX ,llllSI 

ynpaerreHHH: apoccenbHbil! eeHTHrrb (nB 1 ), 6aAnacHbiA eeHTHnb (nB 2), eeHTHnb 

nonorrHeHHll raaa e raaronhnepe ( nB 3) H BeHTHnh c6opa raaa · BbiCOKoro aaeneHHH 

B peCHBep ( flB 4) • 0CT8fibHbie BeHTHnH HCliOfib3YIOTCSI fiHllJ b B pe)I{HM8X nyCK8 H 
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ocTaHoBKH • .[lnSI nonnep>KaHHSI HOpManbHoro xona TexHonorHqecKoro npouecca no-

CT8TO'lHO cneJKeHHSI S8 TpeMSI OCHOBHbiMH napaMeTpaMH; naaneHHeM C>KaToro rasa 

no o>KH>KHTenSI .[l1, naaneHHeM a c6opHHKe O>KH>KHTenSI .[l2 H ypoaHeM nonHSITHSI 

KonoKona rasronbnepa YPI. 

Ha pHc. 1 npHaeneHa TexHonorHqecKaSI cxeMa O>KH>KHTenbHol! ycTaHoBKH c Ha

HeceHHOl! Ha Hell ynpoweHHOl! tPYHKUHOH8UbHOl! CXeMol! 3UeKTpOHHOl! CHCTeMbl 8BTOM8-

TH'leCKOrO ynpaaneHHSI (nonpo6Hoe OfiHC8HHe aneKTpOHHOl! CHCTeMbl npHaeneHO B 141). 

THnoaaSI cxeMa O>KlOKHTenSI nononHeHa naT'lHKaMH, Bbtpa6aTbiB8lOWHMH aneKTpH

qecKHe aHanorH naaneHHl! D I, D2 H yposHSI nonHSITHSI KonoKona rasronbnepa YPl. 

PerynHpOBO'lHbie aeHTHilH nB1, nB2, nB3, nB4 CHa6>KeHbl aneKTponpHaonaMH H 

KOHe'!Hb!MH Bb!KillO'laTeilSIMH. 

PerynHpoaaHHe nonaqH asoTa a O>KH>KHTenb He CBSisaHo c norHqecKoll cxeMol! 

ynpaaneHHSI BbiWeyKasaHHbiMH BeHTHnSIMH, OCyWeCTBilSieTCSI HeS8BHCHMblMH KOHTypa

MH ynpaaneHHSI C nHeBMOperynSITOpaMH If B naHHOl! pa6oTe He paccMaTpHsaeTCSI, 

npocnenHM OCHOBHbie onepaUHH, BblfiOilHSieMbie CHCTeMOl! aBTOMaTH'leCKOrO 

ynpaaneHHSI B xone npouecca O>KH>KeHHSI. 

B cTauHoHapHoM pe>KHM e O>KH>KeHHSI naaneHHe c>KaToro rasa no O>KH>KHTenSI 

.[l 1 C fiOMOWbiO ilOrH'leCKOl! CXeMbl :.! ( aHanHSHpyiOll.lel! senH'IHHbl aneKTpH'IeCKHX 

aHanoroa naaneHHl! D 1 H .[l2, nocTynaiOll.lHX co ex eM 1 H 4) nyTeM aosnel!CTBHSI 

Ha norHqeCKYIO CXeMy ynpasneHHSI 3 npHBOnOM ns1 CTa6HilHSHpyeTCSI sa C'leT OT

Kpb!THSI HnH saKpbiTHSI npoccenbHOro aeHTHnSI. CKopOCTb apameHHSI aeHTHilSI npo

nopuHoHanbHa OTKilOHeHHIO aenH'lHHbl n 1 OT sanaHHoro HOpManbHoro sHaqeHHSI nIH 

(eM. pHc.2). TaK CHCTeMa pa6oTaeT, Korna nasneHHe s c6opHHKe O>KH>KHTenSI .[l2 

HaxonHTCSI B npenenax D2 MHH • ..;. .[l2n MaKe. EcnH no KaKHM-nH6o npH'lHHaM nas

neHHe B c6opHHKe D2 nocTHrno HeKOToporo npenMaKCHManbHoro aHa'leHHSJ .[l2n MaKe. 

( K O>KH>KHTeniO nocTynaeT MHoro rasa, HapywHnCSI Tennosoll pe>KHM O>KH>KHTenSI 

H T.n.), norH'lecKaSI cxeMa 2 nyTeM sosnel!cTBHSI Ha aeHTHnb nB1 6y neT uonnep

>KHBaTb nasneHHe B C6opHHKe Ha ypOBHe .[l2 n MaKC, nepexon Ha orpaHH'leHHe nas

neHHSI B C6opHHKe xapaKTepHsyeTCSI fiOSIBneHHeM KOMaHnHoro CHrHana OT aneKTpH

qecKOrO aHanora 4 naaneHHSI s c6opHHKe .[l2 H CKopoCTb spaweHHSI npoccenbHoro 

seHTHilSI 6y neT oupenenSITbCSI BeilH'lHHOl! CHrHana OWH6KH OT BeilH'lHHbl .[l2 n MaKe. 

npeBb!WeHHe D2n MaKe. no aenH'lHHbl D2 <MaKc. Bb!SbiB8eT pesKoe HapacTaHHe CKo

pOCTH saKpb!THSI npoccenbHOrO BeHTHilSI nB1 (eM. pHC, 2). npH 3TOM BOSMO>KHO 

UOBbiWeHHe nasneHHSI C>KaToro rasa no O>KH>KHTenSI n I. EcnH n I nocTHraeT He-
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KOTOpor'o npe.aM8KCI!M8nbHOr'O 3H8<JeHHSI DlnM8KC. (pHc. 2), nor'H'!eCK8SI cxeM8 5 

Bh!p868TbiB8eT KOM8H.Uy H8 OTKpb!TI!e aeHTI!nSI\. nB4 c6pOC8 1""838 BblCOKOr'O .aaaneHI!SI 

B peCI!Bep. X8p8KTep KOM8H.Ubl HnnJOCTpHpyeTCSI I""p8cpi!KOM p11c.2. 

B cny'!8e, ecnl! OTKpb!TI!e BeHTI!nSI c6pOC8 nB4 He npo1!30wno 1!3-38 Henon8.UOK 

l!nl! HS OTKpb!TI!e 3TOI""O BeHTI!nSI H8nO)I(eH 38npeT CI!CTeMOll 1!3MepeHI!SI 13 M8KCI!M8nb

HO .aonycTI!MOr'O B pecHaepe .a8aneHH!I, il I MO)I(eT .aopaCTI! .ao HeKoTopor'o 38.U8HHo~ 

r'O nopor'8 Dl M8KC. (pl!c. 2). B 3TOM cny<J8e nor'H'!eCK8SI cxeM8 6 Bbip868TbiB8eT 

KOM8H.Uy Ha cxeMy ynp8BneHI!!I 7 npi!BO.UOM BeHTI!n!l 68lli18C8 nB2, KOTOpblll H8'!HeT 

OTKpb!B8TbC!I, nepenyCK8SI 1""83 B r'83r'Onh.aep. K8K cne.ayeT 1!3 rp8cpi!KOB ( CM . 2.), 

nor'H<JecKHe cxeMbi 2,5,6 cTpeM!ITC!I coxp8HI!Tb .aaaneHHe .ao Q)I(I!)I(I! Teng ill a npe.ae

n8x yCT8HOBneHHOl! HOpMbl np11 er'O OTKnOHeHI!I! B CTOpOHy flOBbiWeHHSI. npl! flOHH

)I(eHI!I! .U8aneHHSI Dl Hl!)l(e HopM8nbHOr'O 3H8<JeHH!! 1!3-38 yMeHbWeHH!I p8cxo.a8 1""8-

38 acne.acTBHe noHH)I(eHI!!I npoH3BO.UHTenbHOCTH KOMnpeccop8 11 T.n • . .apoccenbHbil! 

aeHTHnb nBJ 6y.aeT 38KpbiB8TbC!I, cTpeMSICh y.aep)I(8Tb Dl H8 38.U8HHOM ypoaHe. 

CTeneHb a8KpbiTH!I a e HTHn!l nBl KOHTponHpyeTc!l nor'H<JecKol! cxeMol! 2 11 np11 yMeHb

weHHH .a8aneHH!I B c6opHHKe .ao HeKoTopol! aenH'!HHbi il2 nor'l!'!ecK8SI cxeMa 2 H8n8-

r'8eT a8npeT H8 38KpbiTHe .apoccenbHOr'O aeHTHn!l, OCT8Bn!l!l aeHTHnb OTKpbiTbiM .an11 

He6onbWOr'O npOTOK8 1""838 (pH C. 2 ). nocne YCTp8Hei!HSI npH'II!Hbl, Bbl3B8BWel! na.ae

HI!e ,aaaneHI!SI ill, CI!CTeM8 8BTOM8TH'!eCKI! B03Bp8ll.l8eTC!I K HOpM8nbHOMy npoueccy 

Q)l(l!)l(eHH!I. 

C noMOll.lbiO nor'H'!eCKOll cxeMbi 15, H3Mep!!IOll.lell aneKTpH '!ecKHe 8H8nor'l! .U8a

neHHl! .ao O)I(I!)I(I!Teng ill 11 .ao .apoccenbHOr'O aeHTI!n!l ill8, ocywecTBn!leTC!I KOHT

ponb conpoTHBneHH!I np!!MOI""O noTOK8 B Tennoo6MeHHHK8X 11 B cny<J8e I!X 38KynopKH, 

nyTeM aoa.ael!cTBH!I H8 cxeMy ynp8aneHHSI 3, npoH3BO.UHTC!I nonHoe 38Kpbi TI!e .apoc

cenbHOr'O aeHTHn!l. 

KoHTponb 38 HOpM8nbHbiM 3H8'!eHI!eM ypoBH!I KonoKon 8 r'83r'Onb.aep8 ocywecT

Bli!leTC!I C flOMOll.lblO nOr'H'!eCKOJ! cxeMbl 8, H8 KOTOpy!O i10CTYI18IOT 3neKTpl!'!eCKI!e 

Cl!r'H8nbi .U8T'!I!K8 YPl (pHc. 1 ). CxeM8 8 B03.ael!cTayeT H8 cxeMy ynp8aneHHSI 9 

npHBO.U8 aeHTHnSI nononHeHHSI TIB 3 11 a cnyq8e noHH>KeHHSI ypoBHSI r'83r'Onh.aep8 

Bhlp868TbiB8eT KOM8H.Uy H8 er'O OTKpbiTHe. X8paKTep KOM8H.Ubi HnniOCTpHpyeTCSI I""p8-

cpHKOM p11c. 3. Ecn11 no K8KHM-nH6o npH'!I!H8M ( HanpHMep, Mano .aaaneHHe B pecHae

pe) nononHeHHe r'83r'Oi1b.Uep8 qepe3 BeHTI!nb nB 3 OK838nOCb He.UOCT8TO'!Hb!M, I! 

ypoaeHb r'83r'Onb.Uep8 CHI!>K8eTCSI ,UO HeKOTOpOI""O npe.UMI!HI!M8nbHOr'O 3H8'!eHH!I 

Y Pl n MHH ( p11c. 3), nor'H<JeCK8!1 cxeM8 10 nyTeM aoa.ael!CTBI!!I H8 cxeMy 7 ynpaane-
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HHSI BeHTHJieM 68l!U8C8 nB2 Bbl3biB8eT OTKpblTHe 68l!U8CHOl'O B e HTHIISI He38BHCHMO 

OT 3H8'1eHHSI A8BJieHHSI C:lK 8TOl'O l'838 n 1, npeAOXp8HSISI KOMUpeccop OT flOACOC8 

M8CJI8 H3 l'83l'OilbAep8. EcnH YCT8HOBK8 p860T8eT COBMeCTHO c fl0Tpe6HTeneM n. 

KOTOpbll! B03Bp8LU8eT l'83 B l'83l'OilbAep ( pecppH:lK e p8TOpHbll! pe:lKHM), TO CHCTeM8 

He Hy:lKA8eTCSI B nononHeHHH l'830M H3BHe, 38 HCKniO'IeHHeM nononHeHHSI yTe'leK. B 

3TOM cnyq8e eeHTHIIb nB 3 MO:lKeT 6b!Tb OTKIIIO'IeH OT JIOl'H'IeCKOl! cxeMbl. TorA8 

CHH:lKeHHe ypOBHSI l'83l'OilbAep8 X8p8KTepH3yeT H8KOUJieHHe :lKHAKOCTH B CHCTeMe 38 

C'leT H31IHLUHel! XOIIOAOUpOH3BOAHTeJibHOCTH. 0TKpblTHe 68l!U8C8 nB 2 flOAAep:lKHB8-

e T ypoBeHb l'83I'OilbAepa H CHH:lK8eT XOIIOA01IpOH3BOAHTeJibHOCTb yCT8HOBKH. 

B pgae cny'l8eB HapyweHHSI p86oqero pe:lKHM8 (Henon8AKH B CHCTeMe nonon

HeHHSI I'83l'OilbAepa I'830M, HCU8peHHe :lKHAKOCTH H3 C60pHHK8 BCJieACTBHe nop'IH 

H301ISIUHOHHOl'O B8KYYM8,nepenonHeHHe Tp8HCIIOpTHOl'O A108p8 :lKHAKOCTbiO, '1pe3M e p

Hblll B03Bp8T l'838 OT flOTpe6HTeJISI, p860T810ll.lero COBMeCTHO C YCT8HOBKOA) MO>KeT 

npOH30l!TH IIOBbiWeHHe ypOBHSI l'83I'OilbAepa AO HeKOTOpOl'O npeAM8KCHM8JibHOI'O 

ypoBHSI YP1 nMBKC. ( pHc. 3 ). B 3 TOM cnyq8e norH'IeCK8SI cxeM8 11 c noMO!llbiO KJIJO

qeA K1 H K2 npoH3BOAHT nepeKJIIO'IeHHe BXOAHblX ueneA cxeMbl ynp8BJieHHSI 3 apoc

ceJibHbiM B eH THJieM nB 1 H8 IIOI'H'IeCKYIO cxeMy 12. J1orH'IeCKBSI CXeM8 12 Bblp868Tbl

B8eT KOM8HAY 38KpblTHSI ApocceJibHOl'O BeHTHIISI, orp8HK'IHB8SI IIOAHSITHe KOII OKOII8 

r83l'OilbAep8 H8 ypoeHe YP!n M8KC . CTeneHb 38Kpb!TKSI apocceJibHoro eeHTHJISI onpe

aenSieTCSI ypOBHeM IIOAHSITKSI KOIIOKOII8 l'83I'OilbAep8 K IIKWb B npeaene CTpeMKTCSI 

K nonHoMy 38KpblTHIO. EcnK ApoccenbHblA eeHTHJib 6yae T 38KpbiT nonHoCTbiO, ycT8-

HOBK8 nepel!AeT B pe:lKKM 38K8'1KK l'838 B peCKBep. 8 CIIY'I8e IIOHK>KeHRSI KOII OKOJI 8 

r83l'OJibAe p8 HR:lKe YPI 0 M8Kc. cRcTeM8 8BTOM8TH'IeCKH nepexoAHT B pe>KHM Hop

M8JibHOro O:lKH>KeHHSI. 

CneayeT OTMeTHTb, 'ITO npH onHC8HHH B03MO)I(HbiX ael!CTBHl! cRcTeMbi 8BTOM8-

TH'IeCKoro y np8BJieHHSI 0)1( H)I(HTeJieM AiiSI ynpoweHHSI H3JIO)I(eHHSI 1IpOH3BeAeHO HC

KyCCTBeHHOe p8C'IJieHeHHe B03Myll.le HHII flO X8p8KTepy RX B03AeiiCTBHSI H8 KOHTpOJIR

pyeMbie n8p8Me Tpbr (a8BJieHHe, ypoeeHb r83I'OJibAep8). B aeAcTBKTeJibHOCTK, A8B

neHKe AO 0)1(R>K HTeJISI, A8BJieHHe B C60pHHKe, ypoBeH b IIOA'beM8 KOII OKOII8 1'831'01Ib

Aep8 TeCHO CBSI38Hbl eAKHb!M TeXHOIIOI'K'IeC KKM npouecCOM, H COOTBeTCTBYIOLUKe 

JIOI'l-I'IeCKHe C HCTeMbl KOHTpOIISI 3 THX 1I8p8MeTpOB p860T810T OJlHOBpeMeHHO, He JlOflyc

K8SI 60JibWKX YXOAOB OT yCT8HOBJie HHb!X HOpM8JlbHblX BeJIH'IHH. 38 HCKII IO'IeHHeM CHc-. 

T eMbl KOHTpOIISI 38KynopKK TeflJI006MeHHKKOB, BCe II OI'H'IeC KH e CHCTeMbl llBYCTOpoH

H e ro neACTBKSI, T.e. CTpeMSITbCSI BOCCT8HOBKTb HOpM81IbHblll T e XHOJIOl'K'IeCKKA npo-
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uecc npH OTKflOHeHHH KOHTpOnHpyeMbiX napaMeTpOB K8K B CTOpOHy ysenHqeHHSI, T8K 

H B CTOpOHy yMeHbWeHHSI, qTQ HflfllOCTpHpye TCSI rpaqHfKOM pHC, 2 H 3 . 

CHcTeMa asToMaTHqecKoro ynpasneHHR cHa6>KeHa CHrHanHaauHell nsyx HaaHaqe

HHll. 0nHa H3 HHX flOK83biB8eT1 K8K8SI KOMaHna - OTKpb!Tb HflH 38Kpb!Tb flOCTynaeT 

H8 naHHblll BeHTHflb, LlpyraSI naeT CBeTOBOl! H 3BYKOBOl! CHI'H8fl npH 8B8pHl!HbJX CH

Ty8UHSIX, B03HHK8JOWHX B ccpepe nel!CTBHSI flOJ'HqeCKOl! CHCTeMbJ ynpasneHHSI; 38Kynop

K8 T ennoo6MeHHHKOB, nasneHHe B C60pHHKe BbJWe HOpMbl, .nasneHHe B peCHBepe 

BbJWe HOpMbJ, noMHMO 3 T OI'O HMeeTCSI 06bJqH8SI CHJ'H8flH38UHSI 0 npenenbHblX 3Haqe-

HHSIX npyrHX KOHTpOnHpyeMbJX napaMeTpOB, 

OnHcaHHaR cHcTeMa oTpa6oTaHa .nn11 .npoccen bHoll O:>KH>KHTenbHoll ycTaHoBKH 

flJ060!'0 THfl8 BHe 38BHCHMOCTH OT pa6oqero Ten a ( BO.nopon, renHl! H T,fl,), npHMe-

HeHHe 3TOl! CHCTeMbl K neTaHnepHOil YCT8HOBKe flOTpe6yeT BKnJOqeHHSI n OflOflHHTenbHOil 

cxeMbJ, npoHaso.nRwell pacnpeneneHHe c>KaToro raaa Me>K.ny neTaH.nepoM H npoc-

ceneM H8 OCHOB8HHH flOK838HHl! TeMnepaTypHOI'O naTqHK8, 

!IHreparypa 
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PHc, 1. flpHHuHnHanbHBH cxeMa .npoccenbHOA O>KH)I{HTenhHOA ycTaHoBKH c CHCTe-

MOA BBTOMBTHqecKoro ynpasneHHH, 

K 

n 
KOMnpeccop; p - peCHBep; 0 - O)I{H)I{HTenb; r - ra3rOnb.llep; 

fi0Tpe6HTenb >KH.llKOrO ra3a; nB 1 - .npoccenbHbiA BeHTHnb; 

nB3- seHTHnh nononHeHHH ra3a B ra3ronhnepe; nB4 - seHTHnb c6poca 

ra3a BbiCOKoro .nasneHHH B pecHBepe. 

1,4, ( 13, 14), 16 - H3MepHTenH .nasneHH A; YP1 - .naTqHK ypoBHH ra3-

ronh.nepa; ~.6,8,1 0,12,15 - norHqecKHe cxeMbi; 

3,5,7 ,9 - cHcTeMbi ynpasneHHH seHTHnHMH; K 1 - HopManhHO OTKpbiTbiA 

KnJOq; K2 - HOpMBnhHO 38KpbiTbi A KnJOq, 

8 

p I 

Be.IIUI.JUHQ 
cueHaAOj 
omkpb1mue 

0 

~akpb1mue 

0 
])2 

30/cpb,mue 

PHc, 2. BenHU:HHa CHrliana B 38BHCHMOCTH OT .nasneHHH B O)I{H)I{HTenc D1 H 

.nasneHHH B c6opHHKe D2. CKopoCTh spaUleHHH s e HTHfl]l nponopuHoHanbHB 

BenHqHHe CHrHana. 0603HaqeHHe BeHTHneJt CM, HB pHC, 1, 

D2 MHH., D2nM8KC, D2 MBKC, - MHHHMBflbHOe, npe.llMBKCHMBnbHoe H 

M8KCHMBnbHOe 3H8qeHHSI .ll8BneHHJt .llO 0)1{H)I{HTenH, 

npH 3HaqeHHSIX D2 MHH, H ll2nMBKC, CHrHanbl Ha npHBO.ll .npoccenbHOro 

BeHTHnSI nepe.ll810TCH C flOrHqecKOi! CXeMbi, CBSI38HHOi! C n 1, H8 norHqec

KYJO cxeMy, CBH38HHyJO C ll2, 

8b!KnJOqeHHe aneKTponpHBO.llOB B npe.lleflbHbiX nonO)I{eHHSIX llpOH3BO.llHT"" 

CSI KOHUeBbiMH BbiKnJOqaTeflHMH , 
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P Hc , 3. 

... 

BeAu~uHO 
CU~HOI/10 ; 

omlcpbtmue . 

3akpbtmu~ 

na2 

Ben H'IHHa cHrHana a aaaHCHMOCTH OT nono>KeHHH KonoKona raaronbllepa. 

06oaH a'!eHHe aeH T Hnel! CM , pHc, I. YP I MHH,, YP ! H,, YPl n MaKc. -

npellMHHHM8flbHOe1~ HOpM8flbHOe ( pa6oqee )7 npellM8KCHM8flbHOe fiOflO:>KeHHSI 

KOJIOKOJI8 I"83I"O.T!b.U6p8, 
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