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Jlly61,aihe A. M. ( CCCP) 

Me:>1ciJyHapoóHblU KOAJ/eKmue y 'leHblX 

CHCTEMhl YIIP ABJIEHHil C IIEPEMEHHOM CTPYKTYP OM 

B I1HCTHTyTe npo6neM ynpaBJleHl151 rpynna yqeHhlX BO rnase C qJleHOM

-KoppecnOH,lleHTOM AH CCCP EMeJlb51HOBhIM C.B. B Teqem1e 15 JTeT 

nJTOJJ:OTBOpHO pa6oTaeT B o6JTaCTl1 cpaBHHTeJlbHO HOBoro KJ!acca CHCTeM 

aBTOMant.'leCKOro ynpaBJleHml - B 06nacn1 CHCTeM C nepeMeHHOH CTpyK

T ypoi-t (CTIC). no c11cTeMaM c nepeMemwi-t cTpyKTypo11 nonyqeHo MHoro 

Ba)l(Hh!X H HHTepeCHhlX TeopeTH'leCKHX pe1yJ1bTaTOB, ony6m1KOBaHHh!X 

B 60JTblllOM q11cJTe MOHOrpacjmi-t H HayqHhIX CTaTeH. Ha npHHUHTiaX CIIC 

C03)],aHł,l ycTpOHCTBa, ycneumo pa6oTaIOll.(He B pa3JJHqHhlX CHCTeMax 

perym1poBaH1rn, MHOrtte H3 3THX ycTpOHCTB 3all.(111.UeHhl aBTOpCKHMH 

CBJ,1)],eTeJihCTBaMl1 ],I naTeHTaMH. 

B HaCT051ll.(eM coo6ll.(eHHH 6y,nyT ,llOJIO)l(eHhl JTHWb Te pe3yJThTaTbT no 

CilC, KOTOpbie nony'leHhl COTpy,n:m1KaMH J1HCHITyTa np06JieM ynpaB

JTeHl-151 , Me)K,nyHapO)],HOfO KOJTJleKTHBa yqeHhlX 11 lOrocJiaBCKoro npe.u

npl151Tl151 „ 3Hepro11 HBecT". 

CHCTeMbT C nepeMeHHOH CTpyKTypoii 0THOC51TC51 K HeJIHHeHHblM CH

CTeMaM, HO , 51BJJ5151Cb KycoqHO-JIHHeHHhlMH, OHH coxpaHHJl),[ MHOrHe no

JTe3Hhle CBOl!CTBa JIHHdfHhlX CHCTeM. no.nTBep)l(,lleHHeM 3TOMY 518JT51eTC51 

COXpaHeHJ,le )],Jl51 CITC 0,llHOfO l13 npH3HaKOB cynepn03Hl.UłH. KOMMy

TaQH51 no onpe.n:erreH HOMY nornqecKoMy 3aKoHy CTPYKTYP (B qeM npo-

51BJT51JOTC51 ttemrneHHhie -CBOHCTBa CfiC) np11.naeT CHCTeMaM C nepeMeH

HOłl CTPYKTypołi Ka'leCTBeHHO HOBhTe CBOHCTBa, KaKHMH JlHHeHHhle CHCTe

Mhl He 06rra.n:arr11. EcJIH B mrneHHhlX CHCTeMax MO)l(HO 11CTIOJih30BaTb TOJlhKO 

ycTOH'IHBhie cTpyKTYPhI, np11 KOTOpb1x He Bcer.na y.naeTc51 nony'IHTb 

Tpe6yeMoe 6hlCTpO)],eHCTBHe 11 KaqeCTBO, TO B CHCTeMax C nepeMeHHOH 

CTpyKTypołi MO)KHO noJ1y•1aTh ycToiiq11Bbie .ll,811)KeH1151 li npH 11CTIOJTb30-

175 



BaHJ,JH: 6b!CTpblX HeycTOH'll-1BblX CTPYKTY p, CJie.llCTBJ1eM •1ero . »BJilleTCJ! 

6onee Bb!COKOe ]{a'-JeCTBO li 6hlCTpO,neHCTBl1e Cfle ITO cpaBHeHl!ł-0 C Jil!He~c 

HbI:Mlf C11CTeMaMIL 

)lpyrne BeCLMa Ba)KHI,Je H IIOJie3Hbie CBOlfCTBa CflC C pa3pblBHblMH 

xapaKTepMCTl1KaM11 o6ycJIOBJTeHbI B03MOlKHOCTbKl B03Hl1KHOBeHl!5! B 3HIX 

CHCTeMax CKOJJb351.ll(l!X pelK11MOB. Ilpe,uttaMepeHHa5! opramnawrn CKOJlb-

3llW,l!X pe)KJlMOB TI03BOJT51eT IlOJIY'HITb B Cile Ta]{l!e Ka<ieCTBa, KaK l!H

sapttaHTHOCTh ,l(BJ1lKeHłtlr K HeCTaL(MOHapHbIM rrapaMerpaM o6beKTa pe

rynupoBaHl1ll, ł1HBap11aHTHOCTb l< BHeWHHM HeKOHTpOJIHpyeMblM 803My

we•rn~M, 'HO II03BOJIHJIO ycneWHO peWHTb B KJJacce errc 3a,na'!y MHO

roC.Blf3HOfO perym:1posamrn_ CJJe,nyeT OTMeTl1Th, '!TO peaJTll3aL(l1lr BhTCOKO

I<a•reCTBeHHblX CHCTeM C nepeMeHHOtt crpyKrypoH COilOCTaBlfMa no CJIO)K

ROCT!f C peaJił!3al.(HeH Jll,!HeH HbIX crrcrervr, '!TO fl03BOJIHJIO HattTI,[ :nttM 

c11c1eMaM urnpoKoe npaKnNeCKoe npl:IMeHeHl,[e. 3a nocJie,a:Hee BpeMl! 

TeopaH CfIC noJJy'!HJJa HOBbie 1rnrepecHbie HanpasJieHl,[51 pa3B11THlr. ohl.l;ra 

cyi:uecrseHHO .nonoJJHetta reopmr CKOJJh3l!UJ,HX pe)l(H:MOB łl pa1s111a reopH:H 

NHOfOMepHblX CKOJTI,35Jlllł!X. pelKł!MOB, pe1y.TJbTaTbI KOTOpOH MOTYT np11-

NeHllTbCll lle TOJJhKO B Cfie, HO li BO MHOrHX CMe)KHl,!X. o6JiaCTllX TeOplHI 

aBTO MaTMYeCKOTO ynpasneHMH. 

B KJiacce Cfle HaWJJJ1 CBOe pelllettae łłeK~TOpbie Ba)!(Hble ITOCTaHOBKlf . 

3a,łla'ł <trnnbTpauHM, a.nanrau1111, l:IJJ;ełiT11Q)HKaL(HI,[, TIOSIBJ:IJTaCh B03MO)K-

1-IOCTb C03,naBaTb Iła HOBbIX rrpnHLI,Hnax yCTpoiicrna npeo6pa30BaHH:ll 

1mcpopMau,m1. 

B 06rracT11 <pHnbTpaum:1 y.llaJJoch co3.n.a1b tjJH:JJbTpbI 11epeMeHHOH 

c1py1<:1ypbI, KOTOpble, peaJJH3YH 0/l,HY 113 B03MO)l(ffb(X c1pyK1yp BJ-!He

pollCKO,O Q)l!JlbTpa, ocyw:ecTBJilllOT Ka'łCCTBeHHYJO, 6JJIBKYI-O K .onTH

]\.1aJlbHOJ1 B cpe):(He]{BanpaTHYeCKOM CMblCJie (jrnJibTpau~uo rrpa npm13-

BOJlbHblX ypOBRlrX none3HOf0 CMrnaJJa J,f wyMa. 3cpcpeKT TIOMeX03all(li

l.L(eHHOCTH Q)lfJTbTpOB nepeMeHHOH crpyKryphl ):(OCTaraeTC51 3a C'łeT r.oro, 

'!TO 110,L\ .ne11CTBI1eM BXO.QHbIX CHtJ!aJJOB nepeMe1rnon HHTeHCHB.HOCTH 

](03cj)cjml.\HeHT nepeJ1,a'łJ.1 nepeKJJł-O'łalOIU,MX 3JJeMettros rrepeMeHHOi\ crpyK

ryphc MCH~eTC51 raoKe, KaK MelflllOTCll COOTBeTCTBYIO!lltte K03q>cp11LI,11yHTbl 

B • O,QCrpa.11sae1\1bIX BHHepOBCKHX cpHnb;rpax B 3aBHCHMO\Tl1 OT noJieJH:oro 

CMrnaJJa u IIOMex11 TOtt lKe caMOH l1HTeHCvlBHOC.Tl1. Ho pene111mro T}ma 

<pttJJbTp1,1 c nepeMe,Httoii: crpyKTypoi1 peaJimyioTcsi cyll(ecrneHHO npm.1,1.e 

110.ll,CTpaHsaeMb[X BJ,rnepQBCKifX QJKJibTpOB, K03qJq:>Hl.(l,[eHTbl B KOIOpbl~ Bbl

.~IHCJJSIIOTC~ B pe3yJJhTaTe CTaTHCTH'!eCKOH. o6pa60TKH BXO)],HblX ClffHaJ):OB 

lt KOppeKTl:IPYJOTC.ll C IlOMO.ll(b.K> MHO)Kl1TeJJhHblX 3J1eMeHJOB, 'łTO llOMMMQ 
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ycJioxraerurn yCTpoil:CTB npHBO)];HT K cym;eCTBeHHOMY yBeJillqemno Bpe
MeHH a.n;anTa~ no cpaBaemno c BpeMeHaMH a.n;anTa:a:m1 B <pHJihTpax 
nepeMeBHOH CTpyrcryphI. 

Ąz{anTHBHl,Ie peryJUITOphI, pa3pa60TaHHhie B KJiaCce CnC, Il03BO· 
.JUIIOT TOJibKO no BLIXO,l:{HOH peryID1pyeMOH KOOp)];HHaTe 061,eKTa (He HCIIO
Jil,3YB :empopMarnm O B03MOID;eHIDIX) ocym:eCTBJIBTh rrpo:a:ecc IIO)];CTpOHKH 
napaMeTpoB perymrropoB no.n; H3Mewnom:necH xapaKTepncnnra HecTa
I(HOHapHoii CHCTeMbl peryJIHpOBaHHH. 3<p<peKT a.n;aIITaIIHII peryJIHTOpOB 
c nepeMeBHoii CTPYKTypoii ocHoBaH Ha TOM, qTo Me)K)zy H3Memnom;nMHCH 
napaMerpaMH o6'heKTa perympoBaHHH H xapaKTepoM nepexo,n:HhIX rrpo
neccoB B CHCfeMe HMeeTCg CBH3h, KOTOpaH cpe,n:cTBaMH CnC JierKO o6Ha
py)l(JIBaeTCH. A.n;aIITHBHhle peryJIHTOpbI C rrepeMeHHOH CTpyKTypoii rrapn
pyroT KaK H3MeHeHHe K03q><pHIIHeHTa rrepe.n;aq11 o6'heKTa, TaK H H3MeHeHHe 
ero IlOCTO.IIHHOH BpeMeIDI H 3aIIa3,ll;hlBaHHH (HMeHHO 3THMH rrapaMeTpaMH 
xapaKTepn3yeTCH 60JibllIHHCTBO npOMbIIIIJieHHbIX o6'beKTOB). 

B KJiacce CIIC HMelOTCH HHTepeCHbie peIIIeHHB 3a,n:aq H,ll;eHTH<pHKaIIHH. 
TaK B CHCTeMaX 11,n;eHTH<pHKaIIHH C MO)];eJihIO 3a cqeT crreIIHaJihHhIM o6pa-
30M opraHH30BaHHhlX MHoroMepHbIX CKOJib3Hm;HX pe:>KHMOB y.n;arroch cpa
BHHTeJihHO npOCTO peIIIHTh 3a.n;aqy „6hlCTpoil:" n.n;eHTH<pHKaIIHH. 3<p<peKT 
H,D;eHTH<pHKaI(HH OCHOBaH Ha TOM, qTo rrpH B03HHKHOBeHHH B MO,ll;eJill 
c nepeMemoii CTPYKTYPOH MHOroMepaoro CKOJih3Hm;ero pe)KHMa BeKTop 
cpe.r{HHX 3HatJemrn: ynpaaneHHii orrpe,n:eJIHeT HCKOMhm BeKTop K03<p<pH
I(HeHToB. B1,15opoM napaMeTpOB MO):(eJill n,n:eHTHq>HKaIIHH MO)KHO o6ecrre
qfftb B03HHKHOBeHne CKOJih3HIIIero pe)KHMa 3a CKOJih yro,n:HO I<OpOTI<Oe 
BpeMH. 

Pe3ymTan1 no q>yaKI(HOHaJihHhIM rrpeo6pa3oBaTeJIHM, norryqeHHhle 
Ha IIpHHllllllaX CIIC, II03BOJUI10T C03,n:aBaTb BhICOKOTOqffbJe rrpoCTO pea
JIH3yeMhle H Ha,n;e)KHble B 3KCIIJiyaTaIIHH MHO)KHTeJibHO-,n:eJillTeJihHbie 

ycTPoiicTBa, pa3JIHqHOro po.n;a Hemraeil:Hh1e rrpeo6pa3oBaTeJill, rrpeo6pa-
30BareJIH a.HaJIOTOllhlX CHrHaJIOB B qacTOTHbie H T.,n:. 

Bee 3TH pe3yJibTaTbI B o6rracTH c11CTeM c rrepeMeHHoii cTpyxTypoii 
nocnyX<HJIH ocHoBoii np:e co3,n;aHHH yHHBepcaJihHoii YHH<pHIIHpoBaHHoii 
061IIerrpOMbIIIIJieHHOH CHCTeMbI yrrpaBJICHHH rrepeMeHHoii CTpYKTYPhI -
C:eCTeMl>I CYIIC. 

IloMHMo TeopermecKoii, coTpy,n:HHI<aMH MHCTHTYTa 6hma rrpoBe,n;eHa 
60JII,lllaJI npaKTll'ICCKaSI pa6oTa C o6'beKTaMH peryIDlpOBaHHB .D:JIH orrpe
~eJieHIDI HOMeHKJiaryp1,1 c11creMbI CYTIC. HoMeHKJiaTypa cncTeMhI Bhrn
BHJiaCb B pe3yJII,Tare myqemur 3a,n:aq peryID1poBaHHB 6orree qeM Ha 300 
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061,eKTax B pa3mpm1,1x oTpacmrx npoMhIIIIJieHHOCTH. 11MeH BBii:.rty Ó,D,HO

Tl!IlHO CTb 3a,n:aq peryJrnpoBaHHSl li MIIHIIMH3aIIHIO 'IHCJia 3JieMeHTOB YHH

BepcaJibHOH CIICTeMhl peryJIHpOBaHIISl 61,rno perneHO orpaHH'IBThCH TaKOH 

HoMemmaTypoii, KOTopasr pernana 61,1 3a,n;a'IJI aBTOMaTII3aU:IIH B 80% pac

CMOTpeHHhIX cnyqaeB . 

.D:rrsr pememrn 3a,n;a'l B ocTaBIIIHXCSJ: 20% cJiy'laeh Tpe6oBaJIIICh ycTpoił

CTBa cneu,lfaJihHOro TIITia II BKJIIoqaTb MX B HOMeHKJiaTypy YHHBepcaJihHOH 

cncTeMhI peryJrnpoBamrn: 6mm ae11eJiecoo6pa3HO. 

CIIcTeMa CYIIC - 3TO MOizyJihHasr CHCTeMa. IlpeIIMyiu:ecTBo MO,!(YJlh

mIX CIICTeM nepe.n: .n:pyrnMH B TOM, 'ITO nponecc npoeKTIIpOBaHHH TaKHX 

CIICTeM cpaBHHTeJihHO npocT II MO,KeT 6bITb CBe,n:eH K cpopMaJihHhIM Me

TO,Il,aM. CB.si3h Me)I(_n:y Mo,nyJisrMH B CIICTeMe CYIIC TOKOBa5l n HMeeT ,n;Ba 

TOKOBJ,IX ,u:IIana3oHa: 0-20 MA H 4-20 MA. 

B CB.SJ:3H c TeM, 'ITO cIIcTeMa CYIIC rrpe,n;Ha3Ha'leHa .n,AA pa6oThI Ha 

HJDKHeM IIepapXIJqecxoM ypoBHe ACY TII oaa MO)KeT pa6oTaTh KaK aBTO

HoMHo, TaK li B KOMIIJieKce C ynpaBAAIOIIJ:HMH Bhl'IHCJIHTeJihHhIMH Maum

HaMII. 

B HOMeHKJiaTypy mcTeMhI CYIIC Bxo.n;HT 38 Mo.n.yneił, o6'he,!(HHeHHhIX 

B rpynm,I Mo,n;yneii IlOJiy'leHHH IrncpopMaO:lłH, MO,!(yJieH rrpeo6pa30BaHH.SI 

HH(pOpMaIIHII H Mo,n:ynea HCIIOJI1IBTeJII,HbIX opraHOB. 

Mo,n;ynn noJiy'leHH5f nmpopMa11m1 npe.n:ciaBJieHbI .n;aTqIJKaMH MaJTuIX 

H 60JII,IIIIIX CTanJtieCKHX ł];aBJieHHll, ,n;aTqHKaMH pa3HOCTHMaJihIX li 60JihIIIHX 

CTaTIJ'leCKHX ,n;aBJieHHH n pacxo,u:oMepaMH. 3Ta rpyrrna ,n;aT'IJIKOB nocrpoe~ 

Ha no IIPHHu:Hny KOMIIeHaU:IIH ycHJIIISl, 'ITO rapaHTHpyeT BbICOK)'IO 'Toq~ 

HOCTh H3MepeHHH H 61,rcTpo,u:eiłCTBHe ,n;anHKOB. Ilpn HaJIIl'IHH 6ap1,epoB 

HCKpo6e3onacaocTH, KOTop1,re Bxo,n;m B HoMeHKJiaTypy CHCTeMhr CYIIC, 

,O:aT'IHKH ,n:aBJieHH.SI MoryT pa60TaTh BO B3phIBOOilaCHbIX cpe,n;ax: KpoMe 

,U:aPJHKOB ,D;aBJieHHH B rpymry Mo,n;yJieił noJiyqemrn HHq>OpMaU:IDJ BXO.D;SlT 

,U:aT'IIIKH TeMnepaTyphI li ypoBHeMepbI. ,[(aT'IHKH TeMIIepaTyp npe,n;cni

BJieHI,I TepMOMeTpaMH corrponrnJieHHli H TepMorlapaMH; CHrHaJil,I C KO

Top1,rx npeo6pa3yIOTC.SI B CTaa.n.apTHhie TOKOBbre CHrHaJihl C TIOMOiu:hlO 

BJ,ICOKOTOqHoro, BhICOKOCTa6I1JII,HOro H BhICOKOHa,U:e,KHOro MHJiJIHBOJTI,T~ 

Horo npeo6pa3oBaTeJI.SI. . 

K ,n;anmaM ypoBH5f oTttocucH ypoBHeMep1,1 n cn.rnaJin:3aT'op1,1 ·ypchma; 

IIOCTpoeHHl,Ie no BOJIHOBOMY 3JieKTpoMarHHTHOMY TIPHffllHITY, 6Jiaro;n;apH 

qeMy y,n:aJIOCh C,!l;eJiaTh '.:HOT nm ,n;aTqHKOB BbICOKOTO'IHhlM, 61,rcTpo.n,eii

CTBYIOIIIHM H BhrcoKoHa,n:e)I(HbIM. Ha,u:e)KHOCTh ,n;anHKOB ypo1hi:eii ·o6i»
CIDieTcH npe)K,!(e BCero TeM, ':!TO B HHX OTCYTCTBYJOT IIOA13H)Kffi,ie :aJieMeil'TliI. 
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_ - Mo;zynH npeo6pa3oBaHHH 1rncpopMau;1rn- cncTeMhI CYIIC cny)l<aT .n:mr 

o6pa60TIGI cmHaJIOB C ,n:aT'IBKOB, BbPIHCJieHHH perym1pyeMbIX BeJIH'IHH, 

Herrocpe,n:CTBeHHOe H3MepeHHe KOTOpbIX .3aTpy,n:HeHO Hml HeB03MO)l(H0, 

H cpopMHpoBaHHH anropllTMa yrrpaBJieHHH. IlpH IIOCTpOeHirn 60JII,IIIHHCTBa 

MOAYJieii rrpeo6pa30BaHHH HH<pOpMaIJllll llCIIOJih30BamlCh rrpHHIJHIIhl CHC

TeM C nepeMeHHOH CTPJKTypo:ii: C IIpllMeHeIDleM pa60TalOIIJHX B CKOJih3H

IIJeM pe)l(llMe 3JieMeHTOB nepeMeHHOH CTPYKTyphI, 'łTO II03BOJIIIJIO rrpH 

peaJIR3a]UUI Mo.n:yneił orpaHHlJHThCH MaJibIM Ha6opoM 3JieMeHTOB. 

Mo;zyJIH npeo6pa3oBaHHH HH<pOpMaD;HH rrpe,n:CTaBJieHbl CTaTll'łeCKIIMH 

H ,ll,lillaMH'IeCKIIMH ycTpoikTBaMll. B CTaTH'łeCKHe ycTpOHCTBa CHCTeMI,I 

CYIIC Bxo,u;HT YHHBepcanbHblli MaTeMaTH'leCKHii 6noK, 6noK rrpeo6pa-

30BaHHH aHanoroBoro CHrHaJia B tJaCTOTY · rrpHMoyrOJII,HhIX HMrryJihCOB 

li 6JIO_I< npeo6pa30BaHHH KOpHH KBa,n:paTH'łHOro ll3 aHaJioroaoro CHrHaJia 

B 'laCTOTY rrpHMoyromHhIX HMIIYJihCOB, IJH<ppOBOH pacxo.n:oMep, 6JIOK 

ranhBaHH'łecKoił pa3BH3Kll aHanoroaoro cHrHana, ceneKTop Ha 'łeThipe 

aHaJIOrOBhlX CllrHana, KOMrrapaTop aHaJIOrOBI,IX CHrHaJIOB Ha )];Ba ypoBHH, 

ame6paH'leCKaSI e)];IIHI-ID;a, )];HCTaHIJIIOHHhIH 3a,n:aT'łllK Il 3alIOMHHaIOIIJHH 

HHTerpaTop. 

YmrnepCaJihHhlli MaTeMaTH'IeCKIIH 6JIOK ocyIIJeCTBJIHeT rrepeMHO)l(eHlle 

.H -,u;eneme ,u;Byx aHanorOBhIX CllrHaJIOB, B03BO)];HT B KBa,ll,paT li H3BJieKaeT 

KBa,n:paTHhIH KOpeHb H3 aHaJioroaoro CHrHaJia. Pe)l(HM pa6oTbl MaTeMa

_TH'leCKoro 6JIOI<a rrporpaMMHpyeTCH c IIOMOIIJI,IO MeTaJIJIHlJeCKHX nepe

Mbl'IeK, CIIeU:HaJihHbIM o6pa30M pacrrOJIO)l(eHHblX Ha netJaTHOH IIJiaTe 

ycTpOHCTBa. B OCHOBe IIOCTpoemrn MaTeMaTHlJeCKOro 6JioKa Jie)l(llT pa-

6oTaIOIIJHH B CKOJTh3HIIJeM pe)l(HMe 3JieMeHT rrepeMeHHOH CTPYKTYPbI, KOTO

pbIH ocyru:ecTBJIHeT umpoTttyIO n aMTimITY.D:HYIO MO.D:YJIHIJHIO cnrHana, 

peanH3YH IlIHpOTHO HMilYJibCHblli npHHIIHII YMHO)l(eHIIH. bJIOKII npeo6pa

_ 30BaHIDI . aHaJiorOBl,IX CllrHaJIOB B tJaCTOTHbie TaK)l(e 6a3HPYIOTCSI Ha pa-

6oTaIOIIJeM B CKOJII,3HIIJeM pe)l(llMe 3JieMeHTe rrepeMeHHOH CTPYKTypbI. 

IlpH mrrerp:upoBaHHll . 'łaCTOTHO-MO.n:yJillpoBaHHhlX CllrHaJIOB C IIOMOIIJI,IO 

ąmppoBoro .n:ec.l!Tll'IHOro . C'łeT'IIIKa nonyąaeTCSI IJH<ppoBoii pacxo,n:oMep 

c rrepeMeHHo:ii: CTPY~Typoii:. 

raJihBaHHtJeCKHH H30JIHTOp CTaH.n;apTHOro CHrHaJia npe,n:rra3HatJeH ,ll,JIH 

.rrepe,u;a'IH ClffHaJia C K03<p<pHIJlleHTOM e.n;HHllIJa, npH'łeM IIOTeHIJHaJI „3e

MJIH"_ BXO,n:Horo CHrHaJia MO)l(eT OTJilllJaTbCH OT IlOTeHIJHaJia „3eMJIH" 

BblXO,D;HOro . CIII'HaJia • .n;ocTmaeTCH rafilBaHH'łeCKaSI pa3BH3Ka C IIOMOIIJI,IO 

,pa6oTaIOIIJero B CKOJII,3m_µ:eM pe)l(llMe 3JieMeHTa rrepeMeHHOH CTPYKTypbl 
. . . . '.. ). . . 

.JI. ~~~G.H9[9. ł:P.l;llfPP~P1'-1?:I'-?Va.: , qc!~l!~!e cTaTlł'łecKHe Mo.n:yJIH cH-
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CTeMbI CYITC BbITIOJIHem,1 06J,I1nn.IM crroco6oM. Bxo.n:nJWH B HOMeHKJia

TYPY CHCTeMhI „3aIIOMHHalOJ.I(mi: HHTerpaTop" rrpe.IJ:Ha3Ha'leH .IJ:JUI CBJl3H 

cMcTeM1,1 CYITC c BHernHHMH BbI 'lHCJIHTen1,mIMH MamHHaMH. 

,l(HHaMH'leCKlle MO,eyJIH rrpeo 6p a30BaHHJI llHq>OpMaUllil rrpe.n:cnaBJieHJ,I 

a.n.anTHBHhIM peryJIJITOpOM, IIOMeX03all(HIUeHHhIM IlH,lJ;-perynuopoM, 

IIOMeX03aW:HJ.I(eHHI,IMH qmmTpOM H ,u:mpcpepeHUHaTopoM. 

A,u:arrTHBHbIH peryJIJITop c rrepeMeHHOH CTpyxTypoii npe,n:Ha3HatJeH .IJ:JIJI 

pa6oThI C HeCTaUMOHapHI,IM 061>eKTOM, ynpaBJieHHe KOTOpbIM JIHHeHHhI· 

Mil cpe,n:CTBaMH OKa3bIBaeTCJI He,ll.OCTaTOtJHO 3cpcpeICTHBHhIM HJIH HeB03MO)K• 

HhIM. AD:anm.BHhrn perymop npe,n:cmBmreT co6oii IlH,lJ;-peryJUITop, 06-

w:nii K03q>cpllIJlleHT nep e.n:a'IH KOTOporo C IIOMOJUblO 3JieMeHTOB nepeMeH

HOH CTPYI<TYPhI cpopMHpyeTC.SI TaKHM o6pa30M, tJTO IIpH y»eJIH'leHHH, Ha

rrpHMep, K03<pcpllIJlleHTa nepe,u:aqn 061>eKTa, OTHOCHTeJihHO HeKOTOpOH 

Hacrpoe'łlłoii BeJIH'IHHJ,I, K03q>q>HUHeHT nepe.n:aqn peryrrHTopa yMeHh· 

rnaeTCj{, 06ecne11HBasr Tpe6yeMbm 3anac ycTOii'IHBOCTH n Ka11ecrna. 3a 

cqeT a,n:aIITHBHhIX CBOHCTB peryJIJITOpa Y.U:aJIOCI, c.n:erraTb ero HaCTpoiiKy 

O.IJ:HOIIapaMeTpHtJeCKOH. 

IloMeX03aIIJHW:eHHhIH peryJij!TOp npe.IJ:Ha3HatJeH ,n:JIJI pa6oTbl C 061>eK

TOM, perymrpyeMasr Ko op ,n:1rnaTa KOToporo Ha6mo.n:aeTCJI B myMax rrepe

MeHHoii IIHTeHCHBHOCTH. PeryJI.si:Top npe.n:cramu1eT co6oii nocJie,n:oBaTeJib

Ho coe,n:HHeHHhie cpHJihTP Il IlM,[(-peryrrJITop, npn'leM IIOCTOJIHHaJI BpeMeHH 

qmm,rpa aBTOMarnąecm Mem1erc.11 no.n: .n:eiicTBlleM IIl)'Ma nporropIJHO· 

HaJibHO ero .IJ:HCIIepCHH. B IlOMex o3aTIIHIIJeHHbIX q>HJibTpe li .n:ncpcpepeH

IJ.HaTope, TaIOKe KaK Il B <liHJibTpe IlH,[(-peryJIJITopa, IIOCTOmHhie BpeMeHH 

3HaMeHaTeJieH aBTOMaTH11eCKH Meffj{}OTC.11 rrponopn:noHaJibHO ,n:HcnepcHH 

myMa, peaJIH3Yj{ 6JIH3KYIO K OilTHMaJibHOH B cpe.IJ:HeKBa.21:paTH'IHOM CMbI· 

cne q>HJihTpaumo. PeaJin3oBaHl,I n oMexo3aillHIIJeHHnie yCTpOHCTBa Cli· 

creMhI CYilC Ha 6a3e pa6oTaIOTIIero B CKOJih3.SIJUeM pe)KHMe 3JieMeHTa 

nepeMeHHoii CTpyKTyp1,r. 

Mo.n:yJill lłCilOJIHHTeJibHbIX op r aHOB rrpe.n;CTaBJieHJ,I B HOMeHKJiaType 

CYTIC 3JieKTponHeBMaT11tJeCKHMH cepBO.IJ:BHraTemIMH c JIHHemIM BhIXO· 

,U:OM, 3JieKTporn,n:paBJIHtJeCKllM'.H cepBo.n:smaTeJI.SIMH C JIHHeiiHbIM BJ,IXO,D:OM, 

:rneKTporn.n:paBJIHqecKHMH cepBO.D:BHI'aTeJI.SIMH c yrnoBbIM BhIXO.D:OM. Bee 
ncrroJIHHTeJibHbie MexaHH3MhI cncTeMhI CYTIC noCTpoeHbI Ha npHHn::e:ne 

KOMTieHCaIJ.HH ycnJIH.11, 11TO o6ycJiaBJIHBaeT BJ,ICOKYIO TO'IHOCTJ, npeo6pa30· 

BaHH.11 3JieKTpnqecKoro CHrHaJia B MexaHH1Iecmil:, BJ,ICOKOe 61,1CTpo.n:eu:CTBHe 

li Ha,U:e)KHOCTJ,, HcTO'IHHKOM IIHTaHHJI 3JieKTpOIIHeBMaTH1!eCICHX cepBOMO• 

TOpOB HBMeTC.SI IICTO'IHIIK llOCTO.SIHHOrO ,D;aBJICHHB B 2,5 Kr/cM2, 'ITO Il03· 
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BOJHieT npH HaJI:wnrn: 6ap1,epoB HCICpo6e3onaCHOCTH HCIIOJTh30BaTh 3TH 

MeXaHH3MbI BO B3pbIBOOIIacmrx cpe.n.ax. 3JieICTporH.n.paBJllI'IeCKHe Mexa

HlI3MbI IIMeIOT aBTOHOMHl>IH HCTO'IHHIC ,n:aBJieHmI, KOTOpbIH C03.U.aeTCH 

Tpexq>a3Hl>IM 3JieKTpo,n:BHraTeJieM. 

YHHBepcaJI1>HaH cHcTeMa yrrpaBJieHHH rrepeMeHHoH crpyKTyp1,1, o Ko

Topoii urna peq1,, HBmieTCH nepBblM OIIhITOM HCIIOJII,30B8HHH pe3yJThTaTOB 

TeOpHH CHCTeM C nepeMeHHOH CTPYKTypoii npH C03.U.aHHH YHHBepcaJihHhlX 

o6rn:errpoMbIIIJJieHHl,lX CHCTeM 8BTOMaTHqecKoro yrrpaBJieHHH. B HaCT05lrn:ee 

BpeMH B MHCTIITyre npoBO.U.HTCH pa6on1 no ycoaepmeHCTBOB8HHIO CH

CTeMhI CYIIC. Co3,n;aIOTCH HOBhie THIIhI a,n;anTHBHl>IX perymTopoB c rre

peMeHHOH CTPYKTypoił:, KOTop1,1e B OTJIHqHH OT 8)].8IlTHBHOro peryJIHTOpa 

CHCTeMl>I CYIIC ocyrn:ecTBmnoT npou;ecc no.u.cTpoifKH rrapaMeTpOB npH 

O,Zl;HOBpeMeHHOM H3MeHeHHlI K03q>q>HI.J;HeHTa nepe)].a'IH 061,eKTa peryJIH

poBaHHH, IIOCTOHHHOH BpeMeHH H 38II83)];1>IB8HHH, npH'IeM )].HaIIa30H 

a,n;anTaI.J;lIH K K03cpq>HI.J;HCHTY nepe)].aqH 061,eKTa B HOBI,IX perymTopax 

B HeCKOJihKO pa3 6ofilIIIe, 'leM B perynnope CHCTCMbI CYTIC. HoB1>Ie 

IlO)J;XO)J;l,l K peuremIIO 3a,n;aq q>HJibTpaUHH H ,D;Hq>q>epeHI.J;HpOBaHHj{ Ha rrpHH

ri:1max CI1C II03BOJIHJIH cyrn:ecTBeHHO ynyqmHTh KaqeTCBO q>HJII,TpaI.J;HH 

H .u.nq>cpepeHIIHpoBaHHH B uryMax, yrrpocnrn cxeMHyro peaJIH3aUHIO y

CTpoiicrn. 

Ha OCHOBe 3THX HOBI,IX perneHHH 3a)];a'ł a.n.anTaI.J;HH, <)_)HJihTpau;HH H cy

rn:eCTByIOII.J;eH cucTeM1>1 CYIIC Be)].yTCH coBMCCTHO c npoeKTHl>IMH opra

HH3ari;irnMH pa60TI,I no IIO.!J.rOTOBKe K npoMbIIIIJieHHOMY npOH3BO)].CTBY 

HOBOH ycoBeprneHCTBOBaHHOH YHHBepcaJII,HOH o6merrpOMbIIIIJieHHOH CH

CTeMI,I Ha npHIIIJ;lHiaX CIIC, 
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