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Paspa60TaHa nor~qecKaR c~cTeMa ynpaBneH~R BHTipRMMTenRMM 

C <f>a30BhiM perynHpOBaHMeM, BhiTICinHeHHaR Ha CTaH.n;apTHHX ~MeMeH

TaX ,ItHCKpeTHO~ norHKM. 

CHCTeMa TipHrO,n;Ha ,n;n.a ynpaBneHHR BHTipRMYITenRM~ C pa3nHq

HhiM qHCnOM <Pas B ll!HpOKOM ,ItHaTIH30He MOII{HOCTe~. 

CHCTeMa 06ecneq~BaeT CTa6HnYI3all;YIIO HaTipRJKeHYIR, TOKa H 

3aiiU1TY OT KOpOTKOro SaMbiKaHMR. 



B 3KCrrepMMeHTaR1HO~ ~H3MKe ill~pOKO MCITOR13yeTCR pa3pR~ KOH

~eHCaTOpHHX da:rape~ ~nR ~OpMMpOB~HHR CMn1HhlX KpaTKOBpeMBHHHX 

MarHMTHHX none~, ~RR rrvrTaHMR MMTIYR1CHHX naMn 11 T.~. I I,2 /. 
r~ 

qaCTO npvr 3TOM Tpe6yeT/CTadMnM3aUMR HanpR~eHMR Ha KOH~eHCaTOpaX 

C dOn1illO~ CTeneH1ID TOqHOCTM B CpaBHHTeR1HO illMpOKOM ~Mana30He 

MOJltHOCTe~. 

lna nonyqeHMR c:radHR1Horo Hanpa~eHMR Ha KOH~eHca:ropax npvr 
. . 

MOJltHOCTRX donee I KBa HCTIOR13YIDl BHTipRMHTenM C ynpaBnReMHMM 

BeHTMRRMM • )lRR orpaHMqeHMR 3apR,JJ;Horo TOKa OdHqHO npMMeHRIDT 

3apR~Bue conpoTMBneHHR. Ko3¢~HUvleHT none3Horo ~e~c:rnvra TaKoro 

yCTpO~CTBa, BHpaJKeHHbl~ OTHOUI8HM(!M 3Heprvrvr, 3anaceHHO~ B KOH

~eHCaTOpHO~ da:rapee, K 3HeprMM,II0TpedneHHO~ OT llMTaiOnte~ CeTM, 

TipMdm~J:3HTeR1HO OUeHMBaeTCR BemrqMHO~ 0, 4, T. e • npvr MOll{HOCTRX , 

donee I KBa, CTaHOBRTCR Oll{YTMMh!UM aKTMBHhle TIOTepM B 3apR~HblX

COTip0TviBneHMRX, B03HMKaiDT TipOdReMhi OTBO,Ita Tenna, a npM BhlCOK11X 

HanpameHMRX K KOHCTPYKU11M 3apa,nHoro conpOTMBneHMR npe,n~RBRRIDT

ca eme ,ItOTIORHMTen1Hbie TpedOBaHM:I 8neKTpl1qeCKO~ npoqHOCTM B 

YCROBMRX BLICOK11X padoqMX TeMnepaTyp. 

B ynpaBnReMh!X BhlTipRMMTeJIRX . .10,ItOdHOrO po~a MCTIOJI13YIDT ynpaB-

JIReMhle BeHTMJIM (T11pl1cropbl, TMpaTpOHbl). B 3aB11CMMnCTM 

OT TMTia 8JieMeHTOB ~30C~BMraiDntMK YCTpO~CTB pa3nMqaroT CXeMH C 

HaCHntaiOntMMMCR 11MTIYJI1CHhiMM TpaHC~OpMaTOpaMM (nMK-TpaHC~OpMaTOphi) 

CXeMh! C MOCTOBhiMM q~30Bpama:renRM11,CXeMh! Ha O~HOIJOnynepMO,ItHhiX 

MarHMTHhiX ycMJIMTeJiax, cxeMbl c "BepTMKan1HHM" npvrHUMTIOM ynpaB

JieHMR 11 T.~.l3,4,5/ • 

KOHC!ll1rypaUMR CXeM TaK11X BhlripRMI1TeJie:l.1 3aB11Cl1T OT MOlllHOCTM, OT 

TMna npMMeHReMHX BeHTMJie~ 11 T.n. 
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HaMH npe)(TipliHSITa TIOTihiTKa pa3pa60T8.T:O JI0rl1'll€CKYIO CXeMy 

ynpaBJI€Hl1SI B€HTHJISIMH, KOTOpaSI ~ IlpHrO)(Ha )(JISI l1CilOJI:030BaHHSI B 
( rliLI 

Bhii1pSIMMT€JISIX JII06on MOII{HOCTH C JIIOilhiM Tl'ITIOM ynpaBJISI€MhiX B€Pf11m;t-

Jien. I1pH pa3pa60TKe JIOrH'tl€CKOH C:(eMhi, 6LIJIH Bbi)(BHHYThi CJie)(yiOiqHe 

sa)(a'tlM: 

I. MaKCHMaJI:OHoe HCIIOJI:030BaHHe cTaH)(apTHhiX JIOrHqecKJAX 3Jie

MeHTOB, 'tlTO 06ecneqJAT B03~0~0CT:O.HCTIOJI:030BaHJASI MO)(yJieH Jt1 

MJAKpocxeM; 

2. norMqecKaSI cxe:Ma )(OJI~Ha c6ecneqHT:O peryJIHpoBaHHe yrJia 

no)(~Hra ynpaBJISieMHx BeHTJAJien TaRJAM o6paso:M, 'tlT06hi ocymecT

BHT:O B03MOWOCT:O CTaelHJIM3aUJAH TCKa 11JII1 HanpSI~eHMSI Ha Harpy3Ke, 

T .e • I103BOJIMT:O 11CKJIIOqJ1T:O He06XO,I;I1MOCT:O I1p11MeHeHHa 3apSI)(HOf.O COTI

pOTHBJieHMSI. 

3. BeJIH'tlHHhi K03cpcp:vruHeHTOB c~~a6:vrJI:vrsauH:vr TOI~a 11 Hanp.HJ~Ce

HMSI )(OJIJICHhi B OCHOBHOM onpe,I(eJISIThCSI napaMeTpaM11 JIOrH'tl€CKOti 

cxew. 

4. norH'tlecKaSI cxeoo )(OJI:m:Ha o6ecneqMBaT:o B03MOli\HOCT:O ynpaB

JieH:vrSI KaK O)(HOcpa3HhiMV'I, TaK 11 .MHO:~Ocpa3Hhl:Ml1 BhiTipSIMV'ITeJISIMVI. 

B npouecce pemeHHSI TIOCTaBJI€HHhiX 3a)(a'tl OCHOBHhiM 3JI€M€HTOM 

cpa30C:Memaromero ycTpOMCTBa B Jior~qecKOM cHcTe:Me ynpaBJieH:vrSI 3a

P.H.11:;4hiM YCTpOMCTBOM 6hiJIO Bhi6paHO ynpaBJISieMOe KHTITI-peJie (aMTIJIH

Ty)(HO-illHpOTHhlti npeo6pa30BaTeJI:o),nporpaMMa 113M€H€HHSI )(JIHTeJI:O

HOCTH BhiXO)(HOro HMnyJI:oca KOToporo B npouecce sap.H)(a onpe)(e

JISieTcSI YCTaBKOti ,I(aT'tlHKOB 06paTHOti CBSI311 TIO 3ap.H)(HOMY TOKY 11 

Hanp.H~eHHIO Ha KOHCeHCaTOpax. 
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P~cyHOR I ~nnrocTp~pyeT rrpHHUHrr saps:r~a ROH~eHcaTOpHo~ daTa

peM des saps:r~Horo corrpoTMBneH~R. CyTh ero saRnroqaeTcs:r B saps:r~e 

ROH~eHCaTOpHOi1 6aTape~ paBHhiM~ llOpll;~RM~ TORaJHe rrpeBhlillaiDm111:MT!1 

HOM111:HaflhHOrO TORa B8HT~nei1 ~ Cll~IOBOrO TpaHCcpOpMaTOpa, 4TO o6ec

TI84MBa8TCR COOTB8TCTByiDmMM yrna perynMpOBaHMeM TIO~~Mra B8HTM

nei1 ( < 180°). TiepeMemeH~eM Mt)MeHTa rro,n;xmra B8HTMnei1 B CTO-
. . 

pOHY B03paCTaHMR MrHOB8HHLIX 3Ha1I8H~i1 aHO,ll;HOrO HarrpR~8HllR (yMeHh 

meH:vte yrna TIO,ll;Jimra) MOXCHO saps:r~:iiTh eMKOCTh sa RaRoe-TO 4Y!Cfl0 

rrepHO,I(OB MMTIYflhCaMM TOKa TIOCTORHHOi1 aMTiflMTY~hl 683 sapR,ll;HOrO 

COTip0TllBfl8HMR. llpH 3TOM aRTMBHhl3 ITOTep~ 6y,D;yT orrpe,n;enRThCR 

- JIMillh ITOTepRMM B 06}iiOTRaX C:HJIOBOTO TpaHC<lJOpMaTOpa,TIOT8pRMI1 

B B8HTHJIRX, B C08,1l;HHMT8flhHhiX Tip)BO,ll;aX ll T.,ll;. O,n;HaRo,npH TaROM 

cnocode saps:r,n;a (npM rny6oRHX yrrrax perynMpoBaHMR 0 < tp< 180°) 

CllflhHO B03paCTaeT TI0Tpec5neHMe M3 C8TH nepeMeHHOrO TORa peaRTMB-! 

HOH MOmHOCTH, 4TO rrpl1BO,ll;l1T R yxy,n;meHHID R03<lJcpM11;H8HTa MOIUHOCTH, 

a TaR~e R HeKOTOpOMY TI0Bhllli8HMID paC4eTHOi1 MOmHOCTH TpaHCcpOpMa

TOpa/3/ • ilepBhli1 He,D;OCTaTOR rrpeO,D;OflMM rrpM TIOMOmH CTaH,n;apTHhiX 

MeTO,ll;OB ynyqmeHMR ~g Cf • 
Ha pMc.2 npHBe,n;eHa 6noR-cxeMa ~soynpaBJIReMoro ycTpoi1CTBa 

113 C8T8BOi1 CMHYCOM,ll;hl C TIOMO!UhiD TpHrrepa lliM:vi,ll;Ta ( Till ) cpop-

MHpyeTCR OITOpHhli1 :viMTIYflhC,dfl:vi3RHi1 ITO MOM8HTY B03HHRHOB8HHR R 

_ MOM8HTY rrepexo,n;a CHHYCOM,ll;hl qepe3 HYflh B 0TpHu;aT8flhHOe SHa4e

HMe. BhiXO,D;HhiM :viMITYJihCOM Till sanycRaeTcs:r aMrrJIHTY.1tHO-mHpOTHhli1 

npeoc5pa3oBaTeJih Aillll (~,n;ymnm MYAhTHBM6paTop + ,n;n<!JcpepeHu;~pyro-

HMTIYflhC C ROTOporo sa,n;epxcaH OTHOCHT8JihHO 
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MMnynhca sanycxa Ha BpeMs, onpe.IJ;enseMoe BenmqmHol ynpaBnsromero 

HallpB~eHHB. ilono~eHHe B~XO.IJ;HOrO H~nynbCa Ha CHHYCOH.IJ;e aHO~HOro 

Hanps:m:eHHB BeHTHnB MOJEeT MeHBThCB OT !:1 ~0 f: ;l. (npvrdnH3H-

TenbHO OT 0° ~0 !80°) (pmc.3). C IOMOmhro 3a~epJEKH 3 HMTIYRhC 

Aillii c~BHraeTc.H Ha nonnepmo.IJ;a ceTei.OI cmHycom.IJ;~ H vrcnonhsyexcs 

.IJ;RB ynpaBneHHB BTOp~M BeHTHneM ~B}~nonynepHO~HOrO B~TipBMHTens 

( B npe.IJ;enax -l3 -7- t 'f ) • MunynhCH TIO,!J;ji!:Hra BeHTHnel cpOpMHpyiDTCB 

c>noxmHr-reHepaxopaMH Er, sanycxaeH~MH ox AillTI H 3 qepes HOp:Manh

HO OTKp~T~e xnroqH KI H K2 • 3TH KJIIDtiH saKp~Baroxcs Ha BpeM.R cymecT· 

BOBaHHB OdpaTHOrO HanpmiCeHH.H Ha CHnOB~X BeHTHn.HX, tiTO npe.IJ;OTBpa

maeT B03MOJEHOCTh nosBneHm.a no.IJ;)ICHraromero HMnynhca npm oTpmuaxenb

HOM Hanp.a:m:eHHH Hft aHO.IJ;aX BeHTHne~. TaKaB Mepa npe.IJ;OCTOpOJKHOCTH 

HeOdXO~H:Ma TipH HCTIOnb30BaHHH B Ka·:reCTBe ynpaBnSie~X BeHTHnel 

THpHCTOpOB. 

B n;enb Harpy3KH J J.t ( eMKOC rH) BKniDtieH .n;aTqHK TOKa /( , 

HMnynhc~ Hanp.!:niCeHHB c xoxoporo qe~es normqecKyro cxeMy :WTIH2 

nOCTynaiDT Ha HHTerpaTOp OdpaTHOI CB.R3H no TOKy. TIOCTOBHHOe HallpB

:m:eHHe C B~XO.IJ;a HHTerpaTOpa OdpaTHO~ CB.R3H no TOKY qepe3 CX8MY 

MTI113 nocxynaeT Ha ycmnHTenh 'J , KOTop~~ ynpaBn.ReT .IJ;nTIITenbHOCThiD 

HMrrynbCa AillTI. qeM dOnhme TIIMITynhC TOKa, TeM MeHhille B~XO~HOe 

HanpSI~eHHe ycHnHTenSI, TeM 6on1me .IJ;RTIITenbHOCTh TI!Mnynhca AillTI TII, 

cne.n;oBaTenhHo, c>onbme yron rro.n;llmra; 3Hat~eHTI!e nTIIKOBOe_, 3cpcpeKTTIIB

Hoe TIIflH cpe.IJ;Hee CTadTIIRJII3HpyeMOrO TOKa onpe.IJ;enSieTC.R nOCTO.HHHOI 

HHTerpTIIpOBaHHSI OdpaTHOI CBB3H ITO TOKy. 

Jln.H npeKpameHki.H sapSI~a Ha sa;;aHHOM ypoBHe k1 cxac>HnHsaiU1H Harr

p.H~eHHSI BBe.IJ;eHa OdpaTHaSI CBSI3h ll(1 Hanp.HJE8HHIO • Hanp.HJEeHHe C 
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Harpy3rni ;!H no~aeTCR Ha MHTerpaTOp OdpaTHO~ CBR3M no 

HanpR~eH:vrro :vr~ c ero BNXO~a qepe3 nor:vrqecRyro cxeMy lillM3 

nOCTynaeT Ha YCHRHT€Rb Y M ~anee Ha AilliT. B ~en1 odpaTHOM 

CBR3H no HanpR~eHMID BBO~HTCR 3R€M€HT ~MCKpeTHOCTM (cTadHRMTpOH), 

ROTOpN:t'i BKJiroqaeT 'JTY uen1 Jili1IU1 no .11;0CTM~€Hli1IO HanpR:IK€Hli16M H€KO

TOporo 3HaqeHli1R. OdpaTHaR CBR31 ITO HanpR~€Hli1IO npeRpamaeT .11;Bli1-

:IK€Hli1e ~GN no.n;~Mraromero HMnyJI1ca, 3apR.n;BNe MMnyJI1CH yMeH1-. . 

IUaiOTCR no aMnRMTy.n;e H .D;JIHT€R1HOCTli1 B pe3yJI1TaTe qero OTKJIIDqaeT

CR OdpaTHaR CBR31 no TOKy. Pe~li1Mhl .D;03apR.n;a M n0~3apR.n;a (KOM

neHCaUlilR yTeqeR) OCY,meCTBJIRIOTCR TOJI1RO odpaTHOll CBR31IO no Han

pR~€Hli1ID. 

ITplil OTCYTCTBli1li1 ClilrHaJIOB OdpaTHOM CBR3li1, T.e. nplil HYR€BOM 

ynpaBJIRromeM HanpRJKeHMlil Ha AlliTI, no.n;~MraromMe li1MnyJI1CH Haxo.n;RTCR 

B TOqKaX t I li1 f 3 (pli1C.3) • l.JTOdN B MOMeHT BKJIIOqeHJilR BNnpR

Mli1T6JIR lilJilil nplil pa3pR.n;e 8MKOCTli1 daTapelil He B03Hli1KaJIO dOJI1IUli1X 

TOJiqKOB aHO.D;HOrQ..,. TOKa, BBe.n;eHa CTapTOBaH JJlHHts:a CTJI, H~3Ha

qeH:vre KOTOpOif COCT0li1T B TOM, qTOdhl B MOM€HT BKJIIOqeHJilR MJilil 

B MOM€HT pa3pR.n;a KOH.11;6HCaTOpHOif daTapelil no.n;~MraromMll li1MnyJI1C 

nepeMeCTMTb "dpOCKOM" B TOqKy, COOTB€TCTBYIDmyro 180° CMHYCOlil.D;hl. 

ITOCKOJI1KY CTJI co.n;ep:IKMT 'JJieMeHT naMRTlil (eMKOCT1~no.n;JK.MMnyJI1C 

nJiaBHO nepeMemaeTCR no aHO.D;HOM Cli1HYC0li1.11;6 B CTOpOHy yMeH1IU€Hli1Sf 

yrJia no.n;~:vrra,noKa He .n;ocTMrHeT sHaqeHMR yrJia, cooTBeTCTByromero 

HaCTpO~Ke OdpaTHO~ CBR3li1 no TOKy. 3anycK CTapTOBOM RqeMKM ocy

meCTBJIR6TCR qepe3 JIOrJilqecKyro CX€MY MlMl , Ha 0.11;li1H BXO.D; KOTOpO~ 

nOCTynaeT Ji1MnyJI1C CO CXeMH BKJIIO'l€HMR, onepeE:aiOJlllilM MOM€HT 

BRJIIOqeHMR aHO.D;HOrO HanpR~€Hli1R, Ea BTOpoif - MMDYJI1C, B03HMKarom:vr:tl 

Dplil pe3KMX li13M€H€HMRX HanpR:IK€HM~ Ha KOH.D;eHCaTOpHOM daTapee 

(pa3pR.n;). 
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KaK cJbJJIO OTMetieHo Bb!rne, ynpaBJIHeMb!e BeHTHJIH sanycKaiOTC.fi 

11MTIYJI1CaMl1 cJJIOK11Hr-reHepaTOpOB Br, KOTOpb!e 11M8IOT Hl1SKOBOJibT

Hb!M Bb!XO~ ~JIR sanyCKa T11pMCT0pi)B 11 Bb!COKOBOJibTHb!M Bb!XO~ ~JIR 

sanycKa THpaTpOHOB. 

TaKHM odpasoM, JIOrHtiecKaR I)MCTeMa cocTO:L-IT 11s .n;Byx qacTen: 

JIOrHKI!f ynpaBJI8Hl1.fi ~BHJR:8HMeM <Pa:3b! ( OcJOSHatieHO npRMOyrOJibHMKOM 

I Ha pl1C .2) 11 CMCTeMhi SanycKa :rnpaBJI.fi8M1IX BeHTl1JI8M ( OcJOSHa

qeHO TipJIMOyrOJibHMKO.M 2 Ha pMC .:~ )". 

KOJil1ti8CTBO CMCTeM 2 (p11C.2) Onpe~eJIR8TCR KOJIMtieCTBOM yrrpaB

JI.fi8M1IX <Pas (npM COOTB8TCTBJIOII.(8M SHatieHHH TIOCTO.fiHHOM sa~ep:m:KH 

3). YrrpaBJI.fi8M1IM Bb!TipRMMTeJib 3 <PHC .2) MOJl\eT cJbiTb JIIOcJOM MOII.(

HOCTM C JIIOcJblM til1CJIOM <Pas. B He:WTOpbiX CJiytiaRX MOryT cJh!Tb 

npMMeHeHbl cor Jiacyro!I.(Me <PopMHpOBaTeJIVI MeE,II;y cJJIOK11Hr-r.eHeparo-

paMH Er M yrrpaBJI.fi8MblMl1 B8HTVIJI.H:11:ll MOCTa BbiTip.fiMl1T8JI.fi • 

.I(JI.H 8KCnepMM8HTaJibHOM Tip0:3epKVI paspacJOTaHHOM JIOrMtieCI\OM 

CXeMbl cJbiJI MCTIOJibSOBaH BhiTip.HM11T 13Jlb ,II;JI.fl Sap.H,II;a KOH,II;eHCaTOpHOM 

cJaTapel1 eMKOCTbiO 6000 MK<P ,11;0 HanpBE8HM.H 300 B C ,II;BJXcpaSH1IM 

Tl1pl1CTOpH1IM MOCTOM. 3ap.H,11; cJaTa)eH I1p011SBO~VIJICB des orpaHVI

tiVIBaiOII.(ero ( sap.H,II;Horo) conpoTMB.~eHH.fi. HanpmKeHMe Ha KOH,II;eHca

ropax TIO,II;,II;ep~HBaJIOCb C TOtiHOCT::,ro .:!: 0, 063%. fipVI VIMVITai(YUi 

KOpOTKOro SaMbiKaHH.H Cl1CTeMa aBTOMaTli1tiOCKl1 nepeXO,II;HJia B pe

JR:VIM CTacJMJIHSai(Ml1 TOKa • 

.I(JI.fl onpe,II;eJieHVI.H xapaKTepMC rHK CTacJ11JIHSaD;Hl1 TOKa,r BhiTip.fiM11-

T6Jlb IIO,II;KJIIOtiaJICR Ha aKTHBHYIO HarpySI\Y, TIJiaBHO 11SM8HB8MYIO ,11;0 

HYJIR. PesyJI1TaThi HSMepeHMH npMse.neHhi Ha rpa<PMKax pMc.3.KaK 

CJie,II;yeT liiS 8THX rpa<PMKOB, 3<P<Pe:\Tli1BHOe 3HatieH11e TOKa H8CKOJibKO 
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TIOBhiiiiaeTCR Jil1J.li1 Tipt1 TIOJIHOM KOpOTKOM 3aMhiKaHMM (BbiTipRMMT8JI1 

Harpy:lKeH JIMIII1 Ha .I(aTtlMK TOEa - 0, ~~5 OM), OCTaBaRC1 npaKTMtl8CEM 

rrocTORHHhiM rrpM M3MeHeHMH HarpysKM TIOtlTM B IOOO pas. 
/," 
;.\ 

3amoqeHMe. IIpaKTHtlecKoe ocym1;CTBJieH11e JIOTHtlecKoil cxeMbr 

yrrpaBJI8Hl1R 3apR.I(HbiMl1 BbiTipRMHTeJIRM>1 TIOKa3aJIO, tlTO OHa TIOtlTH 

qeJIMKOM MO:lKeT 6biT1 BhiTIOJIHeHa Ha ~TaH,napTHhiX MHKpOCXeWaX (TpHr

rep lllMM.IJ;Ta, JI.IJ;YlUH:tl MY JI1THBH.6paTop, .M - M/i-JtJIVl VI T • .n.). ncKJIIOtle

HMe COCTaBJIRIOT VIHTerpaTOpbi M JCVIJI~TeJI:o. norVItl8CKaR CXeMa MOji8T 

ynpaBJIRT1 JII06biM BbiTipRMMTeJieM B Cp.1BHMT8JI1HO IIIMpOKOM ,I(VIaTia30He 

MOII{HOCTe:ti, tlTO I103BOJIR8T 6biCTpO OpraHVI30BaT1 8KCIIepVIM8HT llpVI 

HaJIVItlVIM CMJIOBOTO TpaHC~OpMaTOpa VI B8HTHJI1HOTO 6JIOKa. 

llpe,n;JiaraeMaR JIOTMtl6CKaR CXeMa MOXeT 6hiT1 HCITOJI130BaHa ,I(JIR 

Bbii1pHMVITeJie:t1, yrrpaBJIRIDlUMX 3apH.IJ;OM aEKYMJJIHTOpHbiX 6aTape:tl C 

aBT0MaTl1tl8CKMM rrpeKpall{eHMeM 3apR~ M T.IT. 

113-5 
I8/lll-7Ir. 
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Pnc.I. 

Pnc.3. 

ITOAITMCM K PMCYHKAM 

llpYIHIUHl 3apR,11;a KOH,ll;eHCC:.TOpHOti daTapeYI de3 3apR,11;HOrO 

- conpOTYIBJieHYIR • 

EJioK-cxeMa ¢a3oynpaBJIReMoro BhmpRMYITeJIR. 

a) IIpe,n;eJibi peryJIYipOBI:YI. cpa3bi TI0,1l;JKJi1Ta CYIJIOBbiX BeHTM

Jieif (,n;JIR ,1l;BJXTIOJiyiiepYI0,1l;HOrO BbiTipRMYITeJIR); 

d) KplilBbie, xapaKTeplil~lYIOIJ.{Yie CTac5lilJilil3aUliliO TOKa nplil 

aKTYIBHOM Harpy3Ke ,, 
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