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B B e I! ·e n H e 

B nocneaaee BpeMH B ~HaHqecKHx aKcnepHMSHTax Bee 6onbwee npHMeaeaHe 

HBXOUHT annapaTypa, pa60T810W8H npH KpHOrSHHbiX TSMnepaTypax: ny3bipbKOBbl8 

KaMepbi, BoaopoaHhie MHWeHH, cBepxnpoBOaHIUHe MarHHTbi H T.n. HcnonbayeMbie amr 

9THX uenell OlKHlKHT8flbHbl8 yCT8HOBKH, KBK npaBHnO, ynpaBnHIOTCH Bpy qHy!O HflH CHa6-

JK8Hbl 8BTOM8THqSCKHIHH perynHTOp8MH OTaenbHbiX H838BHCHMblX nap8M8TpOB 0 He C BSI-

38HHbiX o6mell norHqSCKOli CHCTSMOli COOTBSTCTBy!OIUSrO TSXHOnOrHqeCKOrO npouec -

I 1 I ,121,131 
ca • 

B pa6oTe npHBOaHTCH onHcaHHe aneKTpoaaoli norHqecKoli CHCTSMbT ynpaaneHHH, 

OXB8Tb!B810l"" "' li OCHOBHbiS napaMeTpbl TSXHOnOrHqecKoro npouecca OlKHlKSHHH. npHMe­

H8HH8 TBKO . CHCT8Mbl HCKfl!OqaeT 065138T8flbH08 npHCyTCTBHS BO Bp8MH e~ pa·60Tbl 

o6cnyJKHBa!Omero nepcoaana, qTo oco6eaao cymecTBeHHO npH Hcnonh30BBHHH OJKH-

lKHTSnbHblX YCTBHOBOK B paaHBUHOHHO- HflH B3pb!BOOll8CHbiX ycnOBHHX. 

151 
TexaonorHqecKHli npouecc O lKHJKeHHH aocTaToqao nonao onHcaH B , a coB-

M8CTH8SI pa60T8 norHqeCKOli CHCT8Mbl ynpaaneHHH C OlKHlKHTeneM H BbtnOnHH8Mbl8 810 

~yHKUHH 
141 

OUHC8Hbl B 
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0CHOBHble npHHIIHnbi noCTpOeHHH CHCTeMbl 

npoTeKBHHe npouecca O*H~eHHH B YCT8HOBK8X paccMaTpHBaeMoro THna 
/4/,/5/ 

X8p8KTepHayeTCH Cp8BHHTenbHO MenneHHbiMH H3M e HeHHHMH KOHTponHpyeMbiX napa­

MeTpOB ( OT JlOnel! JlO eJlHHHU CeK) 1 fi03TOMY JlnH HCKniO'!eHHSI B03MO*Hb!X Jlpei!lj}OB H 

HeCT86HnbHOCTei!, npHCyiUHX CHCTeMaM nepeJl8'1H CHrHanOB fiOCTOSIHHOrO TOK8 1 6bin 

npHHHT MeTOJl JlHCKpeTHOrO CbeMa HH!jlopM8UHH B Te'!eHHe KOpOTKOrO npoMe~yTK8 

BpeMeHH, l.JaCTOT8 fiOCTynneHHH HH!jlopM8UHH onpenenl!eTCH T8KTOBblM reaep8TOpOM 1 

~eCTKO CBH38HHbiM C CeTbiO 50 ru, fiHT8IOUlei! YCT8HOBKy, Bbt6op T8KOi! T8KTOBOil 

'18CTOTbl o6ycnOBHn MHHHMBnbHOe BnHHHHe fiOMeX H H8BOJlOK CO CTOpOHbl fiHT8IOIUei! 

ceTH, 

ilHCKpeTHbiil MeTOJl CbeM8 HH!jlopM8UHH fi03BOnHn npHMeHHTb CXeMoTeXHHKy ne­

peMeHHoro TOK8 0 OJlH8K0 1 B CBSI3H C 3THM Jl8T'IHKH H HCfiOnHHTenbHbie yCTpOi!CTB8 

HMeiOT pHil OC06eHHOCTei! , onpenenHBWHX npHHUHfi fiOCTpoeHHSI !jlyHKUHOHBnbHOil CXeMbl 

ycTaHOBKH . HH~e 6ynyr paccMorpeHbi yanbt noruqecKoil c xeMbi, HCKnJO'IBSI cncreMbt 

6nOKHpOBOK 1 CHrH8flH38UHH H HCfiOflHHTenbHbiX ycTpOi!CTB npenenbHO JlOnyCTHMbiX Be­

nH'IHH (no JlBBneHHJO, ypOBHIO H T,n,), 

flBT'IHKH H HCnonHHTenbHbJe ycrpOHCTB8 

KaK 6binO oTMe'!eHo Bbtwe, TBKTOB bttl reHeparop *ecTKO CBSI38H c nHTaJOwetl 

ceTbJO, feHeparop Bbtpa6aTbiBaer nae cepHH HMnynbcoa: Tf- cepuSI Y3KHx nycKOBbtX 

HMfiYflbCOB1 npeJlH83H8'1eHHbiX JlnSI 3anyCK8 HCnOnHHTenbHbiX yCTpOi!CTB 1 H cepHH 

TKP - cTaHnapTHbiX no aMnnuryne H JlnHrenbHOCTH HMnynbcoa, npeJlH83HB'IeHHbtX 

JlnH cbeMa H nepena'IH HH!jlopMauHH, ilnHTenbHOCTb HMnynbCOB TKP 3H8'1HTenbHO 

MeHbWe nepHOJl8 fiHT8IOUleM CeTH , 

l13MepeHHe Jl8BneHHH OCyiUeCTBnSieTCH C nOMOIUbiO eMKOCTHbiX Jl8T'IHKOB 1 MOJly ­

nHpyiOIUHX no '18CTOTe BbiCOKO'IBCTOTHbiH reHepaTOp fBt:{ ( CM , !jlyHKUHOH8flbHYJO cxe ­

MY pHc,l). Me*llY reHeparopoM n llllCKpnMHH8TTpOM n BKnJO'IeH HOpManbHO 38Kpbl ­

Tbttl KnJO'I K, oTKpbtBaeMbtft nHwb Ha speMSI cymecraoBaHHSI HMnynbca TBKToaoro 
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reHepaTopa TKP. TaKHM o 6 paao M , Ha Bbrxoae JlHCKpHMHHaTopa rrosransreTc sr HMrry nbc 

T 8 KTOBoro reHepa Topa, 8 MIIIIHTyJl8 H IIOI!SipHOCTb KOTOporo OIIpeaenSIIDTC SI BenH'IHHOH 

H3MepsreMoro aaaneHHH. 

H a MepeHHe ypoBHH r a a ronbaepa ocywec TBnsreTcsr rro TeHUHOMeTpH'!eCKHM naT'!HKOM, 

IIHTaeMbiM HMrrynbcaMH cepHH TKP H MexaHH'!eCKH casraaHHbiM c KonoKo noM r a aronh-

a epa. 

HcrronHHTenhHbie ycTpoAcTaa npeacTaBnHIDT co6oA BeHTHnH ( nB 1-nB4), cHa6-

lKeHHbie 3neKTporrpHBOJlOM. HcnonHHTenbHbie JlBHraTenH - nocTOHHHoro TOKB c peayK­

TopoM, o6ecne'IHB8IDmHM He06XOJlHMyiD CTei!eHb 38MeaneHHSI. nHT8HHe JlBHraTeneA 

ocymecTBnS!eTCH OT peaepCHBHOrO MOCTa, COCTOHmero H3 8MIIIIHTYJlHO-WHpOTHbiX 

npeo6paaoaaTenell AWn H ycHnHTenell MomaocTH YM. KacKBJlbi AWn rrpeo6paayiDT 

HMIIYIIbCbl rrepeMeHHOII 8MIII!HTyJlbl B HMIIYIIbCbl nepeMeHHOH JliiHTei!bHOCTH IIpH IIOCTO­

SIHHOII 8MIIIIHTyJle. TaKoe Ilpeo6p830B8HHe BBeneHO C uenbiD IIOBbiWeHHSI KO~HUHeHT8 

rrone3HOrO )leiiCTBHSI H II03BOI!HeT HCIIOI!b30B8Tb BbiXOJlHbie Tp8H3HCTOpbl B KIIID'!eBOM 

pelKHMe, 'ITO cyWeCTBeHHO IIOBbiW8eT HSJlelKHOCTb CHCTeMbl IIHT8 HHSI aneKTpOIIpHBOJl8. 

AMIIIIHTYJlHO-W HpOTHbie IIpeo6 p830B8TenH IlpS!MOrO H o 6 paTHOrO X0Jl8 IIHT8IDT C SI OT 

y cHnHTenell, H3 6 HpaT e nbH bi X n o rronsrpaocTH B XOJlHoro HMrrynbca. 3 a rryc K AWn npo Ha ­

BOJlHTCH HMnynhCBMH TaKTOBor o r e HepaTopa cepHH Tr. Bxo n br H36HpaT e n bHbi X ycHnH-

TeneA coeaHHeH bi c o cxeMoA cyMMHpoBa HH H I • nonHpHOC Tb Bbi XOJlHOPO CHrHa n a 

38BHC HT OT COOTHOWe HH SI B MIIIIHTYJl IIpHXOJlHm HX H 8 e~ BXOJl b l HMIIYIIbCOB . 

llnsr C T86HIIH38UHH CH T eMbl per y nH pO B 8 HHSI B K 8CK8Jlbl AWn BB e)leHa OTpHua -

T ei!bH8SI o 6paTH8 SI C BSI3b IIO CKOpOCTH , HBIIpS!lKeHIIe KOTOpOH Bb!p 8 68T biB8eTC SI Jl8 T 'IH ­

KOM o6pa THO H C BSI3H ll0C II IlpOIIOpUH OH8nhHO 3JlC HKOpS! JlBHr a T e n sr , KOTOpBSI , B 

C BO ID o '!e peab , rrporro puHoHanhHa '!H c n y o6opoT o B. B c xeMe A W n npeayc MoTpeHbi 

B XOJl b i , n peA H83H8'!eHHbie JliiSI BB OAB 8 B8pHHHbi X K O M BHA, o6ecrre'!IIB8IDillHX M B KCH-

M8IIb HYIO CKO pOCTb BbinOnHeHH SI 3 TIIX KOMBHJl He38BIICHMO OT IIOIIS!pHOCTII II 8 MIII111Ty -

A bl CllrHBIIbH bi X HMIIYIIbCOB . 

norll '!eCKB~ C Xe M a CIIC T eMbl COC T a Bne Ha B COOTBe T CTBHH C Tpe6 0B8 HIISIMH T e X ­

/ 4 / 
HonorH'!ecKoro npouec ca O>K H>Ke !IH H • B n epaoM aapHaHTe c Hc T e M bi a BTO M BTH'!ecKo -

ro y npa aneHH H O lKH >KHTeneM npeuy CMOTpBH KO HTpOI!b 38 TpBMH OCHO BH hlMH napaMBT pa ­

M H yC T 8 HOBKH : AB BIIBHIIBM C >KBTO r O P838 JlO O>KII >K IITe nsr il l, A8BIIB Hll eM B c6o pHl!K e 

O>KII>KII TenH ll2 H y p o BHBM raaronbaep a YP I. 

ilHarpaMM bl IlpBJlBIIOB 113MB He HH SI y K 838 HH blX Ben ii 'IIIH I!piiBeJle Hbl H 8 p11 C . 2. 

n o r ii'IBCK 8 SI C XB M 8 ynpaBne HIIH Jl pOccen b H bi M B e HT IIIIB M nB J IIOC T pOeHa T B KIIM 

o6pa30M , 'I T O I! pH coxpaHBHHH Jl8 BIIBHHSI JlO 0 }!{H}!{l!Te nsr n I B o6n aCTH HOpM8IIbHb! X 
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pa60'IHX 3H8"!eHHI! ( 3anaHHbiX llpH HBCTpOilKe CHCTeMbl B COOTBeTCTBHH C TeXHOno­

rH'IeCKHM llpOUeCCOM O>KH>KeHHSI) CHrHan CHCTeMbl H3MepeHHSI ill rrpOXOnHT qepe3 

CYMMHpy!Outee ycTpOI!CTBO ~ il H, rrorranaSI Ha peeepCHBHbii! MOCT, B03neilCTBY-

eT HB rrpHBOn nB 1, rronnep>KHB811 HOpManbHOe 3Ha"!eHHe ill 38 C"!i'!T H3MeHeHHII 

OTKpb!THII npoccenwpy!Outero BeHTHnll. CwrHan c CHCTeMbl H3MepeHHII il2 llOCTyrraeT 

qepe3 cxeMy VIJlVI Ha rroporoBbti! ycwnwTenb ny H rrpw eenH'IHHax il2 HH>Ke rrpen­

MaKCHManbHOro 3HB'JeHHII (il2n max ) (cM.nHarpaMMy pHC. 2) H8 BXOn CyMMH ­

py!Outero ycTpoAcTBa ~ il He rrpoxonHT. TaKHM o6pa3oM, B orrwcaHHOM pe>KHMe 

nei!CTByeT CHCTeMa CTa6HnH38UHH naeneHHII ill. Peeepc nB 1 Ollpenenl!eTCII HBCT­

poi!KOH nHCKpHMHHaTopa CHCTeMbl H3MepeHHII ill. rny6HHa neMmjmpy!OuteA o6paTHOil 

CBII3H 38BHCHT OT BenH'IHHbl llBBneHHII il2 H H3MeHI!eTCII C llOMOlltbiO CHCTeMbl rOC. 

MaKCHManbHoe neMmjmpoBaHHe CHCTeMbi rrpowcxonHT rrpH rrpw6nH>KeHHH naeneHHII 
141 

il2 K 3H8"!eHHIO il2 n mn , 'ITO rrpenoTBpautaeT H3MeHeHHe pe>KHM8 CT86HnH -

38UHH ( CM .HH>Ke ) H3-38 rrepeperynHpOBBHHII B o6naCTH naeneHHI!, 6nH3KHX K il2 n max. 

Ecnw B pe>KHMe cTa6HnH3aUHH ill naeneHHe il2 rroHH>KaeTCII no HH>KHeil rpaHH­

Ubi HOpManbHbiX 3H8"!9HHI! (il2min ) , 38Kpb!THe npoccenHpy!Outero BeHTHnll 081 rrpe­

KpamaeTCII 3a c'IeT rrpepbtBaHHII KOMaHnbt '3aKpbtTb" Kn!O'IOM K. CwrHan yrrpaeneHHII 

Kn!O'IOM Bbtpa6aTbtBaeTCII TpHrrepoM WMHnTa TW-il2 min , Ha axon KOToporo qepe3 

HHTerpHpy10mee ycTpoilr::TBO rrona10TCII HMrrynbCbi H3MepHTerrl! naeneHHII il2. Bbtxon­

HoA CHrHan TpHrrepa WMHnTa llOCTyrraeT Ha Kn!O"' 3arrpeTa 38Kpb!THII nB 1 qepe3 

Kn!O'I KOHTpOnSI KOMaHnbi K H norH'IeCKYIO CXeMy VfJlVf. 

Opw rroBhlweHHH naeneHHII il2 no eepxHero rrpenena HOpManbHhlX 3Ha'IeHHi! 

( il2 n max ) cHrHan CHCTeMbi H3MepeHHII il2 rrpoxonHT qepe3 rroporoBbtll ycwnHTenb 

nY. a CHrHan ill orpaHH'IHBaeTCII . CHCTeMa rrepexonHT B pe>KHM CTa6HnH38UHH 

il2 nmax 38 C'I i'!T B03nei!CTBHII qepe3 peBepCHBHbiH MOCT Ha rrpHBOn npoccenbHOro 

BeHTHnll. B 3TOM pe>KHMe orpaHH'IeHHall eenH"!HHa cHrHana H3MepHTenll ill I!Bnl!eTCII 

orropHbiM Harrpi!>KeHHeM nm1 cyMMHPYIOutero ycTpollcTBa ~ il. 

00CKOnbKY MBnbiM H3MeHeHHIIM OTKpb!THII npoccenbHOrO BeHTHnll COOTBeTCTBY ­

IOT cpaHHTenbHO 6biCTpbte H3MeHeHHII il2, Heo6xonHM8SI CTelleHb neMmjmpOB8HHII 

CHCTeMbl perynHpOBBHHII B pe>KHMe CTa6HnH38UHH il2 CyuteCTBeHHO yeenH'IHBaeTCII 

38 C'Ii'!T CHCTeMbl rOC. EcnH B cnyqae KaKHx-nH6o B03MyweHHA naeneHHe Ll2 rroBbi-

CHTCII no 3HB'IeHHII Ll2 max ( CM.pHc .2) 6onbwero, qeM Ll2 n max, HO eme MeHbWero, 

qeM rrpenenbHO - norryCTHMoe, cpa6aTbiBaeT Tpwrrep TW-il2 max H rrpepbtBaeT KO­

MaHny yeenH'IeHHII neMll~HpOB8HHII 0 rny6HH8 OTpHUaTenbHOA o6paTHOI! CBII3H pe3KO 
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yMeHblll8eTCSI II CIICTeMa H8 60nblllOl! CKOpOCTII OTp868TbiB8eT B03MyllleHHe, 11p11-

Kpb!B851 llpOCCenHpyiOIIlllli BeHTllnb, np11 110/lXOile CBepxy K 3H8'!eHIIIO ll8BneHIISI B c;:6op ­

Hl!Ke 6nn3KOMY K Jl2 nmax BHOBb BKni0'!8eTCSI CIICTeMa JleMrr:jlHpOB8HIISI, 

npellOTBp81Il851 B03MOlKHOe nepeperynllpOB8HHe CT86HnH3HpyeMOl! BenH'lHHbl, 

EcnH B peaynbT8Te BHyTpeHHIIX HnH BHelllHHX B03MyllleHI!l! ll8BneHHe Jll npe­

Bb!lll8eT BepXHHl! npenen HOpM8nbHblX 3H8'leHHll Jlln max ( CM,pHC, 2), OTKpbiB8eTC51 

BeHTllnb c6poca raGa B peCHBep ( n8Y). CHrHan 113MepHTen51 ll8BneHIISI Jll llOCTyna-

e T H8 cyMMIIPYIOIIlee ycTpOl!CTBO l: 84, ypoBeHb cpa6aTbiB8HHSI KOToporo onpeae-

ll51eTC51 BenH'lllHOl! onopHoro HMnynbca TKP. npH npeBb!llleHHII H811pS!>KeHH51 ll8T'll!K8 

Jl} OllOpHOrO ypOBHSI llpOHCXOilHT OTKpb!THe n84 CO CKOpOCTbiO, nporropUHOH8nbHOl! 

aenH'lHHe paccornacoBaHHSI, CHcTeMa cTpeMHTCSI cTa6HnH3HpoaaTb naaneHHe Jll Ha 

ypOBHe, COOTBeTCTByiOIIleM paBeHCTBY H811p51>KeHII51 H3MepHTen51 Jl} H811pS!>KeHIIIO OllOp­

HOrO HMnynbca TKP Ha axone l: 84. 

npH cpaBHI!TenbHO 6onblllHX CKOpOCTSIX H Benli'IHH8X B03MyllleHHll, KOrll8 CIIC ­

TeMa c6poca raaa B pecHaep He ycneaaeT noHH3HTb aaaneHHe H Jll npoaon>KaeT 

p 8CTII , npeBbiW8SI CllellyiOU{IIH KOHTpOnbHbll! ypoBeHb Jl} max ( CM,pl!C, 2), OTKpb!B8eTC51 

aeHTHnb 6al!rraca (n82). 3Ta onepauHR ocymecTBnReTcSI rryTeM aoanel!cTBHR cHr­

Hana H3MepHTenR aaaneHHSI Jll qepea ycHnHTenb H cxeMy lllfllll Ha cyMMHpyJOmee 

ycTpOl!CTBO l; 6, BbiXOilHOi! CHrHan KOTOporo B031lel!CTByeT H8 peaepCIIBHb!l! MOCT 

rrpHBOila aeHTHnH 6al!rraca. OrropHbiM HanpSI>KeHHeM B sTOM cnyqae anSI l: E cny>KH T 

orpaHH'!eHHbiH CHrHan C BblXOil8 ycHnHTenSI - OrpaHII'll!TenR Or, Ha BXOil Or llOCTyna-

eT CllrHan C CYMMHpyiOIUero ycTpOl!CTB8 ~ rE, KOTOpoe cnellHT 38 HH>KHIIM llOITy-

CTIIMbiM ypoBHeM KonoKona raaronbllepa, H Koraa raaronbnep HaXOilHTCSI 

B 30He HOpManbHb!X ypOBHei!, CHrHan C BbiXOil8 ~ rE llOnO>Kl!TeneH H l!MnynbCHOe 

H81lpS!>KeHHe Ha BXOJle l: E Heli3MeHHO, llOCKOnbKY OHO orpaHH'leHo ycHnliTeneM or. 

TaKoe pe~neKCHOe 11CilOnb30B8HHe ycHnHTenSI or ll03BOn51eT yrrpoCTHTb cxeMy nona­

'll! OllOpHoro l!MilYilbCHOrO H81lpS!>KeHH51 H8 CyMMBTOp II o6ecne'll!Tb CKOpOCTb OTKpb!­

TIISI BeHTllnSI 6al!rraca npOil0pUHOH8nbHO BenH'll!He OTKnOHeHIISI ll8BneHHSI Jll OT YCT8-

HOBneHHOrO KOHTpOnbHOrO ypOBHSI , 0 llpyrHX ~yHKUHSIX yCHnHTenSI Or 6yaeT CK838HO 

HH)f{e . 

florH'leCKHe ael!CTBHSI ITO ll0Jlllep>K8HIIIO ypOBHSI raarOnbJlepa HnniOCTpllpyiOTCSI 

COOTBeTCTByiOIIlel! llHarpaMMOl! pHC , 2 , 

CpellH5151 aenH'IHHa aoHbi HOpManbHbiX ypoBHel! raaronhllepa onpenenSieTcSI HacT-

pol!Koll CyMMHpyiOmero ycTpOl!CTB8 ~ r 8 3 , Cp8BHHB8IOIIlero l!MnynbCHOe H81lp51>KeHlle 
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c llBT'IHKB YP I c 0110pHhiMH HMI1YilhCBMH TKP. B cnyqae paccornacoaannll, Bhtxonnoe 

H811p!I>KeHHe l; fB3 B031lelicTByeT Ha peaepCHBHhili MOCT 11pHBOil8 nB3, perynupyH 

CTel1eHb OTKpbiTHSI BeHTHil!l 110~0nHeHHSI. 3To OCHOBHBSI Uel1b 1101lllep>K8HHSI HOpMBilbH0-

1'0 3HB'!eHHSJ YP I. noMHMO 3 Toro,cymecTByJOT CHCTeMbl, KOTOpbie 110Jlllep>KHB810T 

YP I a aoae uopManhHhiX aaaqeanli a Teqeaue TexaonoruqecKoro 11pouecca 11pn 

BHyTpeHHHX HnH BHewHHX B03MyweHHSIX. 

npH'IHHbl OTKilOHeHHSI ypOBHSI !'83I'Oilbllepa OT HOpMbi 3JleCb He paCCMBTpHBBIOT­

CH, H B Jl8nbHeliWeM . 11pHBOilSITCSI nHWb onHC8HHSI nOI'H'!eCKHX n e liCTBHli no npeaene­

HHIO ypOBHSI I'83l'Oilbllepa K HOpManbHOMY YCT3HOBI1-E!HHOMY 3H8'!eHHIO. 

npu npu6nH>KeHHH yp 1 K HH>KHeMy npenenbHO -nonycTHMOMY ypoBHIO YP I miD 

B cnyqae, ecnH OTKpb!THe BeHTHnH nononHeHHSI He npHBOilHT K nOJlHSITHIO K0110l<Oil8 

raaronhnepa, oTKpbtBaeTcH aeHTHnh 6alinaca u qacTb raaa pacxonyeTcH aa 110ilnep­

>KBHHe YP I a oKpecTHOCTH 6eaonacaoli aenH'IHHhi ypoBHH KonoKona raaronhnepa. 

H8'!8110 OTKpb!B8HHSI 6alinaca onpenenHeTCSI COOTHOWeHHeM CH!'H8110B C ll8T'IHK8 yp I 

H onopHbiM aanpH>KeHKeM ua .BbiXOil8X cyMMl!pyJOmero ycTpolicTB8 l: rs. BbiXOilHbie 

CH!'H81lbl l; fE qepea H36HpaTenbH bie no 11011S!pHOCTH ycHnHTenH 110CTyi1810T H8 l:E, 

BbmonHHJOwe e 'B aToM cnyqae ponb !jlaaouaaepTopa. Curuan OTKpbiTHH sen-

THnH 6alinaca 110 ypoBHIO raaronhnepa npoxonHT qepea KITJO'I KOHTponH KOMaHilhi 

H qepea llO!'H'!eCKyJO CXeMy HnH. Of pa6oTaeT K8K ycnnHTenb KOM8Hilbl 38Kpb!THSI 

6alinaC8 H B OKpeCTHO CTSIX HyneBOI'O ypOBHSI CyMM8TOp8 

HM He orp8HH'IHB8eTCSI. 

l; fE BbiXOilHOli CH!'H811 

PaccMoTpHM c neAyJOWHli cny'!all , Korna raaronhnep naxonHTCSI a6nuau aepxnell 

l'p8HHUbl 30Hbl HOpM81lbHbiX ypOBHeli H OTKpb!THe BeHTHn!l 6ali118C8 ( H811pHMep , no 

KOM8Hile H36biTO'!HOro n I) npnaeno K qpe3MepHOMY 110BbiWeHHIO yp I. B 3TOli 

CHTYBUHH B CTYI18eT B neliCTBHe CHCTeMa 38Kpb!THSI 5alinaca 110 ypOBHIO !'83l'Oilb­

Jlepa ( 36 110 YP I). 3ToT ypoaenb o11penenHeTCH 11oporoM cpa6aTbiBaHHSI Tpnrrepa 

illMHaTa TW4 , KOTOpbtll Bbtpa5aTbtBaeT KoMauny aaKpbtTHSI KnJO'!a KOHTponH 11poxo>K­

neunl! KOMBHilbl "OTKpb!Tb 5alii18C" H BKill0'!8eT CH!'H8 11 6eaycnOBHO!'O 11011HO!'O 38Kpbt­

THSI aeuTHilSI 6al111aca Hel1ocpenc TaennhiM aoanelicTBHeM u a cooTBeTCTBYJOWHli AWn 

peaepcuanoro MOCT8 . 

B cnyqae HHTencuauoro aoaapaTa raaa oT 110Tpe6uTenSI na-aa KaKux-To anew­

nux B03MyWeHI'li 11pe1111pHHS!TblX nei'iCTBHli MO>KeT OK838TbCSI Hei!OCTBTO'IHO, H ypOBeHb 

raaronbnepa Mo>KeT aoapacTaTb . B aToM cny'!ae, 11pu nocTH>KeHHH o11peneneuuoro 

ycT anoaneuuoro 3Ha'!eHHH YP I 11poucxonuT aBTOMa TH'!ecKoe 11epeKnJO'!euue ue11eli 
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ynpaeneHHSJ apoccenbHbiM eeHTHneM Ha cne>t<eHHe 38 nono>KeHHeM r83ronbaep8. BKmo­

qaeTCSJ CHCTeM8 orp8HHqeHHSI llOAHSITHSI K0110K0118 r83r01lbAep8 38 cq~T perynHpOBKH 

npHKpbiTHSJ apoccenbHOro eeHTHnSJ. 

Onep8UHSJ nepeKn:<JqeHHSJ ocywecTBnSJeTcSJ c noMOWbJO TpHrrep8 illMHAT8 TW5 , 

KOTOpbiil, 38KpbiB8SI COOTBeTCTBYIOWHil KnJOq K, CHHM8eT 6nOKHp<JBKy 38KpbiTHSI ApOC­

cenbHOrO eeHTHnSJ no MHHHM81lbHOMy 3H8qeHHIO Jl2 min . OaHoepeMeHHO OTKpbiBBJOT­

cSJ HOpM81lbHO 38KpbiTbie KnJOqH, nponyCK810UlHe KOM8HAbl 6nOKHpOBOK CHrH8110B OT­

KpbiTHSI H 38KpbiTHSI apoccenbHOrO BeHTH11SI, nonolKeHHe r83rOnbaep8 B 3TOM pelKHMe 

He 6yneT npeBbiW8Tb ypoBHSJ, onpeaenSJeMoro HaCTpoi!Koil cyMMHpyJOmero ycTpoii­

CTB8 I rn. I rn Bblp868TbiB8eT TOllbKO OAHH CHrH811 - "38Kpb1Tb". KOTOpblil 

'lepe3 cxeMy HnH nocTynaeT H8 IJl. nonSipHOCTb CHrHana I rn coenanaeT c 

11011SipHOCTbiO CHrHana "38Kpb1Tb" CHCTeMbl H3MepeiiHSI Jl2 H B03Aei!CTByeT H8 uenH 

ynpaeneHHSJ npoccenbHbiM eeHTHneM qepe3 ILl. npeHMymecTBO TaKoil nona'IH 

CHrH8110B COCTOHT B TOM 0 qTO CHCTeMa ynpaeneHHSJ npoccenbHbiM eeHTHneM oc-

TSeTCSI qyBCTBHTenbHOi! K H3MeHeHHSIM Be.'JHqHHbl aaeneHHSI Jli ( KOM8HA8 • OTKpblTb • 

eeHTHnb nB I ocymecTBnSJeTcSJ cHraanoM Jli, nocTynaiOWHM Ha IJl). 3To o6ecneqH­

eaeT 6biCTpblll B03 Bp8T K HOpM81lbHOMY npoueccy OlKHlKeHHSI npH llOHHlKeHHH ypOBHSI 

ra3ronbnepa no rpaHHUbi aopManbHOil 30Hbi. 

KalKA8SJ H3 paccMoTpeHHbiX cncTeM cnelKeHHSJ 3a ypoeaeM raaronbnep8 MolKeT 

6biTb paCCMOTpeH8 K8K CHCTeMa 8BTOM8THqeCKOrO perynHpOB8HHSI, CoaeplK8Ul8SI pS!A 

3BeHbeB C 60nbWHMH llOCTOSIHHbiMH BpeMeHH ( llOCTOSIHH8SI BpeMeHH COOTBeTCTBYJOWeil 

q8CTH TeXHonoruqecKoro npouecca , KonoKon8 ra3ronbnepa H T.n.). 113-38 ManbiX 

CKOpOCTeil npoTeK810lUHX npoUeCCOB nonyqeHHe CHrH8118 npOH3BOAHOl! AnSI aeMn<!>! IpOB8 -

HHSI CHCTeMbl 8BTOperynHpOB8 HHSI BeCbM8 38TpynHHTellbHO,n03TOMY AllSI aeMn!jJHpOB8HHSI 

ecex cucTeM cne~<eHHSI 38 ypoBHeM r8aronbaep8 npouecc B3SJTHSJ npoH3BOAHoil 36Me­

He& npoUeCCOM onpeaeneHHSI 3H8K8 npOH3BOAHOi! H npepWBBHHSI HCll011HHTe1lbHOll KO­

M8HAbl H8 BpeMSJ cymeCTBOB8HHSI npOH3BOAHOil. C 3 TOil uenbiO r83rOnbaep CH86lKeH 

a a TqHKOM, Bblp868TbiB810lUHM CHrH811 npH nepeMemeHHH era K0110K0118. npH 3TOM 

COCTOSIHHe llOKOSI K0110K0118 p8CCM8TpHe.q eTCSI KBK ero nepeMemeHHe C HyneBOi! CKO ­

pOCTbiQ, B biXOAHOil CHrH811 A8TqHK8 ( yp Jli) COBMeCTHO C HHTerpaTOpOM If TpHrre­

pOM illMHAT8 Till I npeacT8BnSJeT co6oil u8npHlKe H!Ie n ocTOHHHoro TOK8, nonSipHOCTb 

KOTOpOrO 38BHCHT OT TOrO , H8XOAHTCSI llH KOllOKOll 1'83rOnbnepa B ABHlKeHHII HllH 

e noKoe. CneayeT OTMeTHTh , qTo nnSJ neMn!jJHpoe a HHSJ p8ccMaTpneaeMbiX CHcTeM 

perynHpOB8HHSI AOCTB TQqH Q !jJHKCHpOBBTb llHWb OAHO H3 ABYX B03MO>KH biX HanpaBneHHil 
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uBIIlKeHIISI KonoKona ra3ronbuepa. B HallleM cnyqae CllrHan "xon• Bbipa6aTbiBaeTCSI np11 

nepeMerueHIIII KonoKona ra3ronbnepa. BbiXOuHoe HanpS!lKeHIIe Tllll - •xon• HaKna:<bi­

aaeT 3anpeT Ha U81III BC8X CIICT8M 1 BbJpa6aTbiBaiO!UIIX KOMaHUbl OTKpbiTIISI COOTBeT­

CTBYIO!UIIX aeHTIInen. TaKIIM o6pa3oM,yaenii'I8HIIe nona'lll ra3a a ra3rOnbnep npeKpa­

maeTCSI a MOMeHT Ha'!ana uBIIlKeHIISI KonoKona aaepx. BbiXOuHoe HanpHlKeHIIe Till I 

'IIOKOll' HaKnallbiBaeT 3aiipeT Ha U8IIII BC8X CIICT8M 1 Bbipa6aTbiBaiO!UIIX KOMaHUbl 

3aKpb!TIISI COOTB8TCTBYIO!UIIX B8HTIInen, T.e. YM8Hbl!J8HIIe noua'lll ra3a npeKpamaeTCSI 

B MOM8HT OCTaHOBKII KOIIOKOna ra3rOnbuepa. 0i111CaHHbl8 MaHIIIIYIISIUIIII II03BOIISIIOT 

aecbMa 3$jleKTIIBHo neMnqmpoaaTb ace CIICTeMbi cnelKeHIISI 3a ypoaueM ra3ronbnepa. 

OnaaKo aaenea11e 6noKIIpoBKII 3aKphiTIISI aeHTIInell cocTOSIHIIeM •rroKoll' rrp11aon11T 

K H80UH03Ha'IHOMY onpeneneHIIIO CIITyaUIIII: KOMaHua "noKon• Cy!UeCTByeT He TOIIbKO 

B MOMeHT OCTaHOBKII KOnOKOna nocne UBIIlKSHIISI B KaKOM-nll60 HanpaBneHIIII 1 HO II 

a n106oM cTaulloHapHOM pelKiiMe. TaKaSI HeonpeneneHHOCTb MolKeT np11aecT11 K ToMy, 

'ITO npll H8KOTOpb1X 3Ha'!SHIISIX ypOBHen ra3POIIb!lepa IIpepbiBaHIIe KOM8HUbl "38Kpb!Tb' 

MOlKST IIpiiBSCTII K HapyllleHIIIO OIITIIMaiibHbiX YCIIOBIIl\ T8XHOIIOrii'!8CKOrO npouecca. 

ll.1 SI YCTpaH8HIISI OTM8'18HHOrO SIBIISHIISI, a TaKlK8 C U81Ib'O IIOIIY'I8HIISI 6onee rii6KOI'O 

pelKHMa yrrpaaneHIISI nonolKSHIISM ra3ronbnepa, aaeneHbi nononHIITenbHbie CIICTSMbi 

6noKIIpoBKII 6naHKIIPYIO!UIIX IIMrrynbCOB ( 66), B03HIIKHOBeHIIe KOTOpbiX np11BSI3aHo K 

orrpeneneHHbi¥ ypoBHSIM KOnoKona raaronbuepa. 

Op11 HeKoTopoM npeBbilllSHIIII ypOBHSI ra3ronbnepa Han aaa'!eHIIeM, ycTaHoB­

neHHbiM 3a C'!!\T OTKpbiBaHIISI 6al\naca, CTaHOB,ITCSI Heuenecoo6pa3iibiM ll8plKaTb OT­

Kpb!TbiM B8HTIIIIb 6al\naca, 3a6nOKIIpOBaHHblll KOMaHUOll uaT'IIIKa UBIIlKSHIISI "noKoll". 

3ToT 6naHK CHIIMaeTCSI TpllrrepoM TW2 nyTeM 3an11pai!IIS1 KniO'Ia K (cllrHan 6636), 

IIpOIIyCKaiOiUSrO 6nOKIIpyiO!U88 HaiipSilKSHIIe Ha KIIIO'I KOHTpOIISI KOMaHUbl • 3aKpb1Tb • 

BSHTIIIIb 6al\naca. YpOB8Hb Cpa6aTbiBaHIISI CIICT8Mbl 6636 OTM8'18H Ha p11c, 2. AHa­

norii'!HbiM o6pa30M BB8U8H8 CIICTeMa 6636 - 6nOK11pOBKa 6naHKa 3aKpb!TIISI B8HTIInSI 

nononHeHIISI ( TW3 ) 11 CIICTeMa 663llp - 6nOKIIpOBKa 6naHKa 3aKpbiTIISI npocce nbHoro 

B8HTIIIISI IIO ypOBHIO ra3rOIIbllepa (Tlli6 - piiC, 1,2). 

llnH KOHTpomr 3a cocTOS!HIIeM Tennoo6MeHHIIKOB, pacnono lKeHHbiX nepen npoc­

cenllpyiO!UIIM aeHTIIneM, np11MeHe11a norll'!ecKaSI cxeMa cpasueHIISI nasneHIIll Ha sxone 

II BbiXOne Terrnoo6MSHHIIKOB (ll Ia II n I). HepaaeHCTBO 3TIIX nasneHIIll CBiiueTenb­

CTByeT o aaKynopKe TeMnnoo6MeHHIIKOB. B 3TOM cnyqae cyMMIIpyiOmee ycTpollcTBO 

I n Ia Bbipa6aTbiBaeT CllrHan 6e3yCnOBHOro 3aKpb!TIISI npoccenKpyiO:uero BeHTIIIISI 

C B~IIIO'ISHIISM COOTBSTCTBYIO!Uell CBSTOBOl\ li 3BYKOBOll CllrHaiiii3aUIIII. 
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OnncaHHBH norn'leCKaH cHcTeMa HCITbiTaHa npHMeHnTenbHO K aoaopollHOMy OlKH­
/5/ 

lKHTemo , OllH8KO, OH8 MOlKeT 6bJTb C ycnexOM ITpHMeHeHa llfl51 ynpaBneHHSI OlKHlKH-

TenbHbiMH YCT8HOBK8MH ITO!lD6HOro THIT8 C !lpyrHM pa60'IHM BeuteCTBOM ( rennij H T.ll.). 

noao6H8SI CHCTe Ma 8BTOM8TH'IeCKOro ynpaaneHIIH MOJKeT 6biTb IICITOflb30BaHa 

B llpyrHX ITp0113BOllCTB8X, CBSI38HHbJX C perynHpOB8HIIeM ll8BneHHA II KOflH'IeCTB nepe­

MeutaJOutHXCH ra30B II lKII!lKOCTeA. 
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PMc. 2.11MarpaMMa KOHTponbHbiX yposHe>i perynMpyeMbiX napaMeTpos. 112 - 11asneHMe 
s c6opHMKe ; 111 - 11asneHMe C>KaToro raaa no OlKH>Ki!TenR . I - rpaHMUa 
HH>KHero npenena HOpManbHhlX 3HaqeHMA; 112 - 6naHK aaKphlTHSI npoccenbHoro 

BeHTHnS!; 2 - 112 nma¥.rpaHMUa nepexona Ha cTa6MnMaauM ~ sepxHero npenena 
HOpManhHbiX aHa'<eHMfi 112. YMeHbWeHMe rny6MHbi o6paTHOfi CBSI311; 3 - 112 max. 

rpaHMUa cpa :CaTbiBBHHSI TW-112 max ; 4 - BepxHMfi npenen nasneHMSI 112; 
5 - YposeHb cTa6MnH3BUHH nasneHHSI ( Hynb nJicKpHMHHaTopa 111); 6 - Ypo ­

seHb cpa6aTblBBHY.SI seHTHnSI c6poca raaa s pecMsep (Hynb 284). 7-111 nmax 
YposeHb OTKpblTHSI 6afinaca ( Hynb 2 6); 8 - B epxHHfi npenen nasneHMSI 111; 
9 - HH>KHIIil nonycTIIMblfi yposeHb raaronbnepa ; 10 - HB'<ano OTKpbiTHSI 6afi­
naca npM nonnep>KBHHII ypoBHSI raa~onbnepa ; II - 6636 - 6noKHpOBKa 6naH ­
Ka aaKpblTHSI 6ailnaca no YP1 (TW2 ) ; 12. N - cpenHHH yposeHb ra3 -

ronbnepa ( HY!lb i rB3) ; 13 - 6636' - 6noKMpg~Ka 6naHKa aaKpblTIISI seH­
TIInSI nononHeHMSI (T:U3) ; 14 - 36 no YPI - aaKpblTV.e 6ailnaca no YP1 

(TW4 ) ; 15 - 66311 - HB"!BnO CTB6H!lii38UI!H ypOBHSI npocceneM (TW5 ) ; 
16 - H ai!Bhlcwee nono>KeHHe raaronbnepa npH perynllpOBKe ypoBHSI npocceneM 
( 2 r11); 17 - 66311 no yp I - 6nOKHpOBKa 6nBHKB 3BKpblTHSI npoccenSI no 

YP I ( TW6 ) ; 18 - B epxHMfi nonycTMMblfi y poseHb raaronbnepa . 

13 


