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I, 06eCJie'IJeHHe BLIOOROI CTa6WlldiOOT» ,ltaBJieHHJI Ill TeMIIepaTypu 

pa601iel DI,ItKOOTll DySHp.I.ROBOI RaMepu JlBJI.R8TCJI <WOOl! HS OCHOBHHX 

yCJIOBal DOJiyqeHHH 'l'peKOB C DOCTOHHHHMH xapaRTepHCTHI<aJm - [JJIOT

HOOT:r.ll Ill ,ItilSYeTpa.l DyS!ip!.ROB, l 

Ilpi IJY11Ha.t peryJmpoBaHH:H npouecca cTa6IIlJD1Sauw'l pi6oTa 

onepaTopa Tpe6yeT 'lfpeSBY'IfaAHoro HattpsleHHH H BM8CTe C T8M He 

o6ecne"UBaeT Tpe6yeMoro xaqeoTBa CTa6HJIRS8IIJUI yKB.saBHHX natmaeT

poB. B OBH8B C 8'l'BM BOSHHR88T aeo6XCW<IMOCTl> DOCTpoeHHH aBTa.taTHSH

poBaHHOI CHCTeiW peryJmpoBaHH.R. Ilpa 8Tc:Jot BOSMOEHH ,ltB8 DyTH: 

COa,JtaHBe CU8U11l8J.Di!3HpoB8HHYX peryDpyuqaX yoTpoiCTB J/lJD1 BCDOJil>So

:eaBHe paaJlH'IfHOl'O po,Jta peryJLftOpoB, BXCWUIIHX B rocy,ttapcTBEHIHyl) 

CBCTe»y npH6opoB (I'CII) • HaM npe,ttCT8.BJIJ18TCH 6011ee QeJiecoo6paaHHJA 

mopol nyu. 

!Halma cne~qecux yCJiollll rexaOJiorBqecxoro nponeoca 

BO,JtOpo,lUiol Dy3Hpl>ROBOI XaMepu ,ItaeT OCHOB8BH8 OOTaHOBlllT:&OJI aa 

DH8B18'1'Jl'll8CKOI. !!8T:sa I'CII - Dpt6opax CI!CTeiW "CTapr" /I/. IlOCTJlO

eBBaa Ba 8Jl8YeBTH~DBCII Dp!lUlBll8 / 2/, OI!CTeMa "CTaPT" BRJID

'Ila8'f DBeJIIOperyJIH'fOIJi, OTpa6a'l'HB8QJII!e pa3JJHqJIH8 SaKOHH peryJIHpy»

J118rO BOQ81o'fl!IUI:, ltOTO!Jie liOSBO.Mil'l' OOyuteCTNla'fl> OXeMH 8BTCIUl'l'Jl

'118CKOl'O peryapoBaHM IIIBpoKoro xpyra o6r.enoa. BOJU.IIIoe np!Meae

ne TSDe peryJIHTOJH H8XQJUI'l' B ~e DpaiiSBO,JtOTB lleTaJLJJYpt'11118CKOit 

B D101.80ItOI lipciiHIILll&HBOO'l'Jl. Qnaallo OUHT8 lip!M&ReHKJ! CHOT&M, 

liOO'fpoeBBHX sa T8.101X peryJIHTopex, ,ltJlH aBTCMaTH.eOROl'O yn~eHHJI 

Dpotl80CCM DySHp:&KOBHX KSilep B COil3HOI npa.KTIIK8 ,1{0 Hacromne-

1'0 BJ18118BB. Be 6WIO. 

B QWDt n~eHBH BCXo;ltBHX NlB8HX )tJ1II paspa60TD xa.uurexc

sol OBO'l'811H 8.B'r<lll8.'fl!'leCKOl'O pery.upo~ 1'1 BHIIOH8JDJH liJID48BI!IMOC

'flt peryJIHTopoB OBC'l'eMB "CTB.pr" Ra TBDX o6oLeKTaX, R8R DyS!ip!.ROBall 
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BO~Opo,IUIM RSMepa B PfUte CeaHCOB YCTB.HOBIGl "Jllw,a!na" / 3/, 6wm 

OilpOOOBB.!Ul H8ROTOp:re TIUI!i peryJIJrropoB B pa3JIB'IHHX qJyHRQHOHaJI:t.RHX 

cxeMax. 

lly3up~OBM RaMepa RaR o6~eRT peryJIBpoBSHHR OTJIBtJaeTC8 

pan;a~~ cne:uH~tJecRHX oco6eHHooTea. llpez,n;e soero, a~ecz, CJie,eyeT 

OTM8THTL H8o6XO.D;RMyll BHCOKYJl TO'IHOCTL IIQit~tePllSHBJi peryJIBpyeMHlC 

napaMeTpoB (P - ~aBJiemte 111 T - TeMnepaeypa pee!OtJel Jllrl,ltROCTH). 

Kax JIBCTBye~ H3 / 4/, IIpH8MJieMHM Mo&eT C'IIIJ.TaTDOJI TO"!HOCTL IIO~ep
lltB.IIM ~aBJieliM ~ o,oo I<ro/o,; » T8MIIepa.Typu ~ o,ors0 (.ltml so~o
po.IUJ!:iX nyS!ip:E.KOBI:iX KSMep), lliTO COCTaBJIJieT OT HCJdBHaJiliHOI BeJIH"!HHii 

0,4% H 01 06~ , COOTBeTCTBeHHO. 

C yqeTOU 3THX ycnOBHA B pa60Te 6Hne IIJ.OIIOILSOBBHY IIpoiiO~O 

HaJI.&Ho-HHTerpani>HHe (mf} peryJIJrTOIJl THIIOB IIP3.2I, IIP3.22 0 SaROHa.t 

peryJIH poBB.HHJI: 
~ 

P,.,.., K · o. P .. .,t,. j t>. P.d 1: 
0 

l'l nponOpU!OHaJI.&HQ-BHTerpa.JI.&Ho-~~epeHJlll.aJI!.HHe (Im.ll) peryMTOp!:l 

THna ITP.3.25 o 3aROH<»4 peryJIBpoBB.HHJI: .., ( j l o 't'a·$ B. ... = K. A p + Tw t.P· d + K. KA r .. \ 1-T~S .. J(~ 
0 

r~e: P - Bl:iXO,ItHoe .ttaaneHBe peryJIJrropa, (I<rc/J.); 
BHX. · . 

P., - TeRYJIIee 3Ha'leHHe peryJIBpyet.tol Beh"!HHH, (Kl'c/cu2); 

A P - paocorJiacoBB.HBe, (Kl'o/o~); 

5 .. ;t. -onepiTop Jiannaoa; 

K~ - Ko~uaeHT yoBJieHRH aneueHTa CpaBHeHHJI, 
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K - Ko~uaeHT yc111neHHJI peryJI8Topa; 

T111 - :epeMJI BHTerpipoBB.HHf.!, MRH.; 

T~ - Bp9MJI ~lfJc»epeHuapoBaHHJI, MRH. 

llapaMeTIJi HaO'l'pom peryJIR:Topo:e MorJIB HSMeHJITLCJI B npe~enax: 

K ... ro - o,3; T14 • o,os - roo uea.; T~ = o,os - ro 1101a. 

n. PeryMTOJil BIUIJ.lqaJIBOI> B cxeMy peryJIHpo:eaHM peuMa 

'l'eiiJicxn.temmi<oB, KOHTPOJIBpylllltiDC TeMnepaTypy p:l3JmlliHI:iX aoa RaMepii 

B ~aBJieHHe pa60llel DJtROCTB. Ew& onpo6oBaHH Tpe cxeMI:i BKIIIl'IJeHHJI 
• 

peryMTopo:e: IIpooTM O,IUIOitOHTypHB.R: (pee. I), O~HOKOHTYPHM TaH-

~eMHM (JEO. 2) J4 RaOR~M )tByxROHTypHB.R: (JEO. 3) • llep:eHe ,llBe 

oxeMH oo~ecTBAaDT nponecc peryJ~Epo:eB.HHJI no oTRnoHeHBm ocHoBHoro 

peryJIBpyeuoro napaMeTpa. TpeTAI! oxeua mcnon~>ayeT JtJIR: ((lop.mpo:eaHM 

perynm~ro :eoa~elcTBHJI ~oiionHHTeJI.&Ho :eonOMora'l'eJILHHI peryJIHpye

wl napaMe'l'p. B RaqecT:ee noCJieJtHero lr!CIIOJIL30BaH napaueTp, xapax

TeJESYIJIIHI pacXQI\ XJlB,noal'8HTa B TeiiJIOo6MeHHHKe. 

Bee BXQitRIIIHe B OXeMH aneMeHTH o,ItBHaROBH, Rpct4e peryM'l'OpoB. 

0c'l'aHOBID4CJI Kpa'l'RO Ha OOHOBHiiX 9JI8M8HT8X. B Ra"!eOTBe JrlSMeJETeJIJ.

HOro ycrpoACTBa HCnOnb30BanMCL ~M~epeH~anLHHe 

MaHOMeTpY. J(aTqHKOM, II cnyqae KpHTpOnl! TeMneparypH,IIBJIIIJI-

CJI KOH,ll8HOanBOHHiil Tep&OM8'1'p. B CX8M8 C'l'a6.111Jm3ani'!Jr! ~aBJieHHJI ~lf!

MaHOMeTp IlO)tlUII)'qaJICJt K ROH'l'poJmpyeMOMy ~eMy oqepes npaMeJEyTO"!HYil 

eMKOCT~ H DepeMeHHHI ~pooceJIJ., lliTO II03BOJIHJIO YOTpaHBTI> BJIB88He 

Ha IIpoQeOC peryJIBpoBB.Hlr!Jt C!poOKOB JViBJieHM, o6yOJIOBJI8HHHX pa60TOI 

Olr!CT8Mii pacupe.HB.R:. B MJIHyco:syll KaMepy ~q.&auOMeTpoB 38NlB8JIOOL 

onopaoe ~aBJieHHe, COO'l'BeTOTBynqee SB,naHHOI BeJm"!HHe ROHTpoJIHpyeMo

ro napeMeTp:l. fip.!MeHeHHe ~<fMB.HOMeTpa II03BOJIHJIO DpoBO~Tb BSMepe-

5 



I 

a· 

PHc. I. 0AHOKOHTypHaR cxeua BKR~qeHHR perynRTopa: 
O.P. - o6~eKT perynHposaHHR; T - tennoo6MeHHHK; 
H.M. - HCUORHHT8AhHHI M8IaRH3Mj P.O. - peryABP~IIIHA OpraH; 
P- perynRTop; H.Y. - H3uepHTeA&Hoe ycrpoRctso; 
P.rr. - perynHpy~_.R npaOop; Q - perynxpyewA napauerp; 
3 - ~aawe. 

a 

PHc. 2. Ta~euaag cxeua BKnuqeHHR perynRropos. 00o3Haqe&HR 
raxxe ze, KaK • B pHc. I. 
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Pwc. 3. KacK~HO-ABYXKOHTYPHaR cxeua BKn~qeHKR perynRTopos: 
o.P. - o6~eKT perynxposaHKRj T - TennooOueHHHK; 
H.M. - HCUORHKT8RhRHA ueXaHH3M; P.O. - perynupy~HR OpraH; 
P. - peryARTop; H.Y. - H3uepuren&Roe ycrpoRcrso; 
P .n. - perwcTpHPY~IIIHA npHOop; G. - perynHpyewR napauerp; 
K - scnouorateR&HHR perynapytuwR napauerp; 3 - ~aRHe. 
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HlUI OTIUIOH8HH.Ii pel'yJmpyeMOi B8m'l'C!HHLI 0 BLIOOROi TO'C!HOCTLI> B npa 

Heo6xo~MOOTH nony-qaTD yCRneHHym BeJnl'C!RHY OTRnOHeHHH KOHTponRPWe

Moro napaMeTJa. C.lle,JU78T SaM8TRTD, 'C!TO B T8X cny118.RX, KOI'~a H8T 

OOo6LIX Tpe6oBS.HHA R T()'IIHOCTB HSM8p8HHB:, U6Jlecoo6ptSHO fipaMeHJITlt 

Ma.Ha.teTIJi o nHe:ataTB'I!ecimM BLI.XO~a.! Tana MCTI-2, ROTOJlie SHa"DlTe.llb

Ho ~emeB.Ile B yn~ MOHTBXHYD cxeMy. 

,llJrJt SamiOB fiPOU6CCOB fipHM8H.ItlmCb BTOJ:ii'I!HHe p8l'BOTJHpyxllliH8 

npHOopw THnOB ITB4.2IT H PITB4--33. 
,_j 

B Ra'l!eOTBe BOfiO.IlHHT8JlDHOro M8Xa.HBSMa 6L!Jl HCfiOJlltSOBaH cneua

M:r.HO HSl'OTOBJl8HHll:li M8M6pa.HHH! nH8BMOD.piBO,ll 0 fiOJlmiM XCl,ltCJ,I IDTOKa 

IO MM B CWI!>IPOHHaM yiiJIOTHeHaeM. 3TOT MexaHHSII OT.IlB'I!aeTOJl MaJIJ.1M 

nepeCTa.HOBO'I!HaM yOM8HB8M H B!lllOJlH8H RBK O.ztHO U8Jl08 0 pel'y.llBp~ 

IIIJ4M opranCN Ha 6ase xop:~yoa BeHTWI.Il TRna I5E50P }1J = 20 MM. 

MOHTaaHHe OX8M!i THnH'C!HH ,ItJlJl B08X TpeX O.lly'llaeB. Ha pil.C .4 

fiJ:iiBe,D;eHa (),JtHa BS BBX. PaSBO~a BO,llOPo.JtHHX JmHB! BL!nOJUreHa Hep

aa.Belllllei Tpy6Kol ~ 6 x I MM, a nnemaaTR-qecKHx - IIJiac'l'BRo:ao! 

~ 7 X I MM. 

ill. llonHTanae ~YHimHOHa.llbH!lX cxeM B B!l6op napaueTpoB a:aoTpoi

KH pel'yJl.llTopoB nposo~HHBCD B yo.noBHRX pa6o-qero oeanoa yoTaa:oBKB. 

3To :BMeeT o"lfeBH.ztHW npem.sy~J~eOTBa. O.~taaxo no \ToA ze npHQHHe w: 

He BM8JlB B03MoaHOOTR npoBElCTH BC80TOpoHHee BOOJl8~0BaRKe OBCTeMii, 

ROTOpoe OBiiSa.HO 0 IJ40I<CJ4 "lfSCToro BllBe~8HBJl YCTaHOBI<B BS J8601181'0 

peDMa. 

3anBOH fipoU8000B, fiOJiy118HHllX 0 npiM8H8HH8M yKaSaHHllX OXeM, 

fipiB8,11;8Hll Ha JHO • 5 , 6 B 7 • KBK BH.ztHO, HaBJJy1DIIBe pe sy.llltTSTH MOI'YT 

6llTD ,llOCTRl'HYTll npa npBMeHeHBB Ta.H,I(8MHOI H Raci<S,ItHo-.l{ByXKOHTypHOI 
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PHC. 4. MOHTUZHaR cxewa KaCKa,JtHO-~BYXKORTypHOA CHCTeMH 
peryHHpOBaHHR: 

l'H l" - ~H~waaowerp; II' H II" - perynsropY ITP3.22 H ITP3.2I 

coorsercrseaao; Ill' H III,,- peracTpHpym~e npHOOpY PITB4.33; 

lY' H IY" - Ko~eacanHOHHYe repuouerpY; 

Y - rennoodueHHHK; YI - Hcno~HHrenDRYA uexaaasu H perynHpym
•HA opraa. 
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Pxc. 5. 3anHc& nponecca perynHpOBaHHH reuneparypy crexna
HAADMHHaropa KaMepY npH O~HOKOHTypuOH CXeMe BKADQeHHH pery
AHTOpa (pMc.1). llapauerpY HacTpOHKH: K = 1,65; TH • 15 MHH. 
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PHc. 6. 3anHc& nponecca perynHpOBaHHR ~aBneuxa B xauepe npx 
ra~euuoR cxeue BKADQeHHR pers~aropoB (pxc.2). TiapauerpY 
uacrpoRxH: P1 - K • 10; TH • 2 MHH.; 

p2 - K • 2,5; TH· 5 MHH.; T~ ~ 0,05 MHH. 
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Pzc. 7. 3anzcb nponecca pery~poaaaza reuneparypH paOoqeA 
K~KOCTH B Kauepe npH K&CK~HO- ~BYXKOHTypaoA cxeue BKJlPQe
HHR peryJIRTOpOB (pzc.J). ITapaueTpH H&CTpORKH: 

P1 - K = 2,5; T2 • 5 uKa.; 

p2 - K = 1,65; TH • I MHH. 
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OXeM. 3TH OX8MH MoryT o6eone1D!T:& OTa6WI:r.HOOTI> ROHTpoiD:!pyeMIDC 

napaMeTpoB B Ilp8;1t8JiaX ± O,OI - 0,016 Rr0/0.,}. QlulaRo HaCTpofu<a 

TB.ICHX OxeM 8Ha1D!TeJI:&HO CJIQitHee npoCTOiti O,ltHOKOHTyp!io:A V. Il03TOMY l1X 

CJie,JU'eT npu.te.HJrT:& TaM, r.D;e TaHoe Bhlooxoe RalleoTBO npouecca ,D;ei1-

0TBIIITeJILHo HeOOXO,II,l!MO • .llJis 60JI:&IIWHOTBB. OJiylJaeB BOOJIHe llO.D;XOMD!9H 

J!BJI.R.eTCJI IlpooTa.ll O,ltHOK<liTYPHa.ll OXeMa. 

CYQ30T:aeHHyll IlCMOIIID npt BaoTpoiiKe cxeM oKash!BallT perHOTpR

PYQIIHe npa6ops. Bes HHX HaoTpoAKa cnamwx cxeM qpesBll'iaiiHo Tpy.D;Ha. 

lis .ItBYX npaMeH.siBimXCJI 'l'PIIlOB TB.lGIX IliJl,60poB JIY'liiiHM OOpasCJ/1 Ce6.11 

sapeKC148H,II,OBaJill. IIJ:i160PH una IIB4. 2II. 

I1. JtBanasoHH napm.~eTpoB HaCTpoi!Im peryMTopoB .o;ocTaTollHH 

.D;11JI TaRJ!X o6o!.eKTOB, RaK OHOTeMH BO,ItOpo.D;HWC nysHpLKOBHX KaMep • 

H~e:mocu perynuopos THnoa IIP3.2I, TIP3.22 l1 IIP3.25 .D;OOTa

ToqHo BJiCORa, XOTS nepe,D; yCTaHOBROiti H800XO,II,l!M KOHTpOJII> 11 OT6op. 

0To6paHBYe peryARTopy B reqeaae MHorocyToqaoi pa60Thl ,D;eAcTBOBaJIH 

6esoTI<asao. 

llonyqeHHae pesyJI:&TaThl noxasaJIH IIeponeRTRBHOOT:& 11 uenecoo6-

pasHocu pa3pa60TRH H BHe,D;peHM a.BTalla'l'PISRpOBaHHOro ynpaBJieHM 

YOTaHOBRO:A 0 IlpaM8B8H:eeM npt60poB OHCTeMhl "CTapr". 

B SaJU1171reHRe B.BTOpY Blipazai!T IlJIISHaTeJI:&HOOT:& coTpy.D;HHKy OBI< 

JlB3 B.H.KHpeeay m coTpy.D;mn<y CH30 H.C.CoxoBHHHy, 

ocy~ecTBHBWHM xaqecTBeBHhll MOHTa& aRonepmMeHTanARoro cTeH.D;a. 
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