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PAEOlWl ilPOf PA!L\!A 

B B 6 A 6 H H e. TepWlH "3neKTponpliBOA" • ltn U. CC ll iflH~fl enexrponpa­
~OAOB. 3H8qe HHe 3neKTponp" BOAa II HayqHo-T eXHH QeCKOIl p~BonD~H B 
CO:.lAallllH U8TepllaJlbHO-TeXIII1QeCKolt 6a:.lbl KOIAlYHH 3MB.. Poas aneKTponpK­
BOAa B"paaBHTHH 8BTOWB.TH3I1POBaHfWX CI1CTew ynpB.eneHIIR npOIl3BOACTBeH­
HWUK np0l.\eCcaMII. 3HaqeHlle nOArOTODKII no sneKTponpKBOAY ,D.nR H~e­

H6POll c ne l.\lI~bH o CTII " WalllHHbI If armaparu w;n" . ( . (I) c . 5 - 14).-

Me x a H II Q e c K If e x a p a K T e p If C T It K If 3 n e K T P D­

n p It B 0 ,ll, 0 8. !~eXliHl1q e C Kll e xapa KTep"CTIIKIt npo" 3BOA0'lBeHHbIX wa­

mltH H s~eKTpOAblfraTen eR. MexatrnqeCKHe xapaKTep"CTIIKIt ABHraT6ne~
 

nOC'lOflHHOro TOK8 He aaDIICHYOrO, cuewa HHor o II nocneA08aTenbHoro 80a­

0YMAeHHR, Topw03Hb1e pe~. MeXaHHQeCKlle xapaKTa pHCTIIKH acKHXpoHHWX
 
ABHraTeneA, cnoc o6~ nyCKa ,ll,BHr aTene A, Top~0 3~e pe~. MexWHKQec­

KaR H yrnOBaR XapaKTepHCTIIKK CHHXpOHIWOC ABHPaTene A, CDOc06Y nyOKA
 
OKHXpOHHYX ABIIPaTeneA.( ;/1.1 c . 48 - 93 ) .
 

P e.p y n II pOll a H H e C K 0 P 0 C T If B p a m, e H II R
 
S n e K T ~ D n pHil 0 A ° B. OCHOB~e nOKa3aTe ~ perynHpoBaHHR
 
OKOpOCTK BpaIi\eHltR : ,ll,IlanaaOH, nna8HOCTb, 3KOHOMllllHOC'l'b , cTa6KnbHO~'b .
 

PerynKpOBaHHe CKOpOCTII ABHraTeneA nOC'l'ORHHOrO TOKa Hea8BKCKWoro
 
Bos6yxA6HHR, CIICTewB. reHepaT op-~BHraTe~b. 3aw KHY~e Clt CT~ pery­

nKpoBaKllR . CIfC~ 3neK'lpOnpHBOAa 0 THpllCTOpHWYH npeoOpa301l&'l'~.
 

Pe rynllpo ll&HI1e CKOpOC'I'1t aCltHXpOHHWC ABIlra'l'eJIeA: MllWeHsHKew 
conpoTilBJIeHHI! pO'l'OpHOR nerra , nepeKnllqeHMeM IDfCJIA nap nOJ1DOOB. K8­

M8HeHKew QaC'l'OTW nlfTa~en ceTIf.( ;/lJ' c . 93 - 123,141 - 165). 

n e p e x 0 A H ~ e pe E II W ~ 3 R e K T P 0 n p II II 0 A 0 B. 

06~e DBeAeHlffl 0 nepexoAHUX peMHW!l.X . YpallH8HH8 AHHaMKKH 3J1eKTpOnpH­
1l0All. llpltlleAeHHe CTa'l'HqeCKHX YOMeHTOB II 1I0WeH'lOB HHep,-,"1I K oAHolI 
OOK. UeXaHHqeCKMe nepeXOAHUe pea~ aneKTponpHIlOA& c ABHra'l'eR8W 
nOC~RHHOr O 'rOKa. rp~eCKoe K r p8!flo-8H8JIIl 'lHlIeCKOe pemeHHe ypall- . 
HeRMa ABKaeHMR SneK'l'pOnpIlBOAa . 

3neKTpOuaP lrnTkwe nep eXOAHlle npoQeocw B Qennx 06WOTOK llos 0ya­
AeHHR . aneK'l'pow exa~lIlqeCKlte nepeXOAHWe npo~e CCN , ene KTpOnpllBOAA aac­
~eMY reH8paTop-ABHPa~e~b , CHCTBWU TllpHCTopHYA npeOOpa3 0 BS~ ­
AJlRr aTel1b. 

WsxaHHQeCKlfe nepexo,D.rn. e npoQeCCY B npKBOAaX C a.cKHXPOHHYWK 
AIlRrn'l'eJIlQ6l. (" .(1J c. 26 - 48. 266 - 298 , 301 - 325). 
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BH 6 ° P M 0 ~ H OC T ~ A B H r aT e ~ e n. Hn r p Y 3 0 q ­

H ~ e A H a r p n M M H. C6~He co06 p~eHH H n pH BU6 0p e MO~HO C TH 

.n;BHraTenR. Harpesaxae H oxnaznemte .nBHraTe~ H rrpu .D.JIHTenbHoM p eMMe. 

B!:;60p MOll\BOCT\ol ,D,llliraTe.nel' npH AJIHTeJlbHOM, KpaTKoBpeMeHHolol H n OB­

TOpHO-KpaTl<OLpeMe HHOM pelltHMWC pacors. :Ae TOI;\H 3K Bll BaJleHTHlD: eeJlllttRH. 

~6op MO~HO C TH AB v,raTencP no YAenbl~ Ha r py 3 KaM . 

HarpY 30~e )l;Harp~ 3J1 eKTponp HBoA o B , HCnOJlb30BaHlle HX npH 

npoBepKe ABMraTeJlR Hn Ha r p e B. ( /1J c . 325 - 365). 

AB TOM a T II q e C K 0 e y n p a B JI e H H e :3 JI e K T P 0 ­

n p II I! 0 P, a II( II. fJp HHl.\Y. [Th/ aBTOMaTllqeCKOrO ynp a !lJleHHH nyCKOW H 

TOpMOlltCHHCM (ynpa&J1CHHe B TYHK~H CKOpOCTII, TOKa II ep eMe HH) . 

. 3aMKHYTble CII CTeMW aB TOMa Tll tl eCKOr O ynpa aneu an. MCnOJlbSOeaHlle 

sneKTpOM8.ll1HHHHX, Ma r llllTllbIX H n OJlynpOBOp,HHKOl3bIX YCIIJlHT eJle P B SaMKHy­

TNX CHCTeMaJC ynpaaneuaa :3JIe KTp OnpII Bo.n;aMll. 

A8 TOMa THq e CKOe y n paBJle Hll e O.n;H0,I\Il Hr a TeJlb HHMIl 3 ~ eK TponpIIB OAaMH 

6YMar op,e.na TeJl b HbIX MaIDIl H. Ynp a !lJl elllle MHor OABllraTeJlbHblMH 3J1 e KTp Onp ll ­

BOAaMll C 06111HM H HHAIIBHAYaJlblll&H ceKl\y.OHIiblMlI npe06 pa 30 Ba Ten1lMH. 

r ./I} c. 388 - 424, 425 - 452, 462 - 490 ) , 
( /41 c. 42 - 60, 74 - 92) . 

ME'I'O.IJ.Mt{EC1U1E YKA3AHlliI K PA3,1l.fJIAM i0'R:A 

B D e n e H 1\ e . Ilpacrynax II HSytleHIIJJ KYPca ,cne,o.ye T IIMe Tb qeTKOe
 

npencraaaesxe 0 nOBRTIlH n 3J1 eKTpOnpIIBO,ll,~ KOTOpli t' IlBJllleTCK 0AHliM II ll
 

OCHOBHblX yanoa pa60 tulx MamHH. Ha,o,elll.llafl P:l Ci OT6 anearponpaacna BO
 

WHorO M onpeAeJlK e T 060 eM H KB.tl CCTBO BlinYCKa eMo R np0.n;yKl\III1. COl3peMeH­


HHA aB TOMIlTHllllPOBaHHHA 3J1e KTponp HBO,D, II ero CHCTeMa ynpaBJleffiiR Bli­


nOJlH1ItlT p,OCTa TOttH O IDllp OKHe II Be CbM6 pa3Ho 06paSHlie ¢yIiKl\HII, 06 ecne ­


tnIBaH pauaoaansao e Be.n;CHlIe Te XHOJlOrllT, eCKOr o npouecca .
 

Me x a H II q e C K II e x a p a K T e p II C T H II Ii 3 JI e K T P o­

n p II B 0 ~ 0 II. MeXB.HHtleCKOR x apaKTepllCTlIKOA 3JleKT p OnpH BO,ll,a H6SliB6DT 

SB.BllCllNOCTb CKOpOCTli sp!ll:leflH1I 3J1eKTpO,D.I!HraTeJlII 01' MOlle fl Ta Ha ero 

~y . YpaBHeHHe loIeXB.Hl1qeCKOA xapa KTCpHCTllKiI ABll raTen eR nOCTOKHHOPO 

TOM WOlKeT 6b1Tb nOJly<leHO II:J j '})B.I!HeHllIl paBHOBecHH HanpRll\eHll R f!KOP-

HoR Qenll H 3B.BHCllMOCTe A MOMeHTa OT Ma r llHTHoro nOTOKa H TOKa HKOp H 

II <),lIe OT CKOPOCTH Ilp~eHHII H MarHHTHo ro nOTOKa. YpaBHeHlle MeXaHlllle c ­

!toll xapaKTepHCTlIl\lI· c npa Be.D.JI1l130 p,JIJl MruollH noc TollHlloro TOKa C JIt)('ibIM 

lIos6yl1;l1,CHHelol. 

1 

Ilpu lIeH3MeHHOM nOTOKe E 0 3 6YJl(,lJ, e H~1SI , 4 TO xapaxr epao Mil ,ll,Bllra Te ­

Jle ll C HeaaBllCHMblM II nap aJln enb l lbJM Bo s 6 YJK.n.eHHeM, MeXaH llqeCKM xapax­
TepHCT\olKa npencraaa ser n pllMyJl JIl l1Hl IO . lIaKJlOH ee nporropuaonanex co ­

rtporuaneaa n IIKOPfl OI1 uena II OCi p UTHO nponopuaouaneu KfldAP8.TY MarllH T­

Horo nOTOKa. CKOp OCTh Bp W4eHHII ,ll,BllPa Tenll np H OTCy TCTBHIl CTaTII 4 eCKoro 

IoI0weHTa na ero BaJlY HaSIiBallT CKOpOCTb ll aneansuor-o XOJIOCTOPO XO,I\a. 

Ilocnenaaa nponopuacaans ua n p lI JlOlltellHOMY li a n p ltv.eHll 1O H oCipaTHO nponop ­

l\HOHaJlbHa loI<'lrHIl THoMy n OTOKY . 

)l.BHraTeJIII nocrcaaaor-o TGKa C Be3aBI1CIlMblW H napa.nJIeJlb llblW 1l0 3 ­

6ymAeHlleM Mo ryT COap,a Ba Tb TopM0 3HUe pe~ HMIi : C o TAa 4 e P 3Heprllll B 

c e Tb (pesynepavaaaoe TOpM01KeH~l e ) , p,HHaJ~H4 eC '(Q e TopMOllleHlle H TOpMO­

lIteHlle npOTHBOBK.TIlOlIeHl1ll . Pesynepar as uoe TOplolOlKeHlle o6eCn61U1BaeTClI 

npll Bp~eHHH .n.BHraTenll p a Ci o tl e V MaWHHO~ c o CK OPOCTb~ , 60 JIbWe P CKOp OC­

Til ll.n;eaJIb HOr o XOJlOCTOrO xona, Ta xoe To pMOlKeHlle nonyuaer ca , xanpasep , 
xorne .lJ,BIIPaTeJlb nOJlY'!aeT nll Tallll € OT npeoopaaoaaeenn ( 3 J1e KTpOMamHH­

aero II JIII TIIPI1CTOPHOPO) npa pe 3K OM YMellbweHlIII BblX0,lJ,1l0 r O Ha np ftlleHll1f 

npeocpaacra Tem l . B peJKIlMe J\IIHaWlt; e CKo r o To pMOlKeHHIl ( RKOp b I-\BllrllTe JlJl 

OTt.'f11l4aeTCSI OT c eTII H 3 a:.c bl Kae~'CH l in TOpt.l OSItOe COI1POTH BJl f: dHe ~ :'!an a­

eHt!afl KHHe TH4eCKaR 3HepraH npe np~aeTC lI I-\Bl1raTeJIeM B 3 J1eKTpH4eCK~ 

II pacxonyerc-: ua aarpeaaaae cOnp OTHllJl eHa P axopaon uena . TOpt.l 0 3HOP 

pe-mt n poTIl BOBKnlltl eHII R ooecnevusae-r HB.li 6 oJIee CihlCTpoe TOpM01KeHlle npx 
OOJlbWOM TOKe llKOPlloll l\ ena , lJE:JllltnlHy ·KO TOp OI'O Heo6xo,D.IfMO OrpaU lltlIl'l:'b 

AO AonycTlIMoro 3HUQOlIHR BKJlIl<leHl1 eM nononaar ensuor-o c OnpO TII !lJIe HIl R . 

)J,Bllr aTeJlb nOCTORHHor o r oxa c nOClle,lJ,OMTe nb Ho l1 OOll OTKOl! B036j'lJt ­

)\ e HHIl IIIJeeT ~l il rKJ'lO MeXaHH 'IeCKYIO xapaxeepa craxy. 3~'0 06 'bIl CHReTCH Tew , 

q'fO n OTOK B o s Oy:~eHHSI Sa!!liCH T O ~· TOKa axopa. TaK, npll MaJlON UONeHTe 

loIaJ1 ~I nOT OK B036 y;ll,1l,e HHil H cxopocvs .D,BUraTeJlIl Be.TIII Ka . C YlleJmqeHHew. 

1oI0Ne HTa yBenH'IHBaeTCIl n OTOK B036~eHH R II CKOp OCTb p,BHPaTeJIR SHa~­

Te n bHO CHH~aeTCR . 

MeXB.HHtleCKlle x a paKTepHcTII KII ,D.BHraTe JlR CMewaH Ho r o BOG('j~eHII Il 

aallm&llJJT npOMeJl:YT04110e nOJlOJlleHl1e Me;rJ\.Y XB.paKTepH CTI1K8J,OI ,ll,IlHraTSnll 

He 3B.Il HCIDoIOrO II n OCJIe,DpiJa TeJlb HOr O ll o:36 YJii,lJ,e ml ll . Cre neas npH6nltteaHIl 

K '1'01\ llJI II HHOll XB.p aK Tep Il CTll IW 3aBllCUT 0'1' ,D,on H !l OTOKa , ccanaaaeaoro 

oGWOTKOP nocne,o.OBaT eJlb llOrO b 03 6 ~eHIl 1l. B 60JlhWHHCTBe cJl yqael! n OTOK 

06WOTKII n OCJIep,OIlllTeJlbHO r O llo36y;l1,l1.eHHR COCTaMRCT 15- 20 % cywwapHoro 

nOT OKa. B 3'1'014 cayuae loIeX:lliiltieCK:lJI xapaKTe p HCTI1KB. 6Jl lf SK1l It xapaltTe­

plfCTHKe ,lI,BliraTeJl Il C HeS9.BHCUloIWl BO:;rJYJr.,l\CHHeW, HO HCJIHHe llH9. !ImlAY 
lIaJ1Hqll1l nOTOKa OONOTKII nocnenosareasucro llosCiy.ll,ll,eHllII . 



PeKyn epaTHBHOC TOpMO~eHHe ABH raTe~ c " nOCneA0BaTen bHo r o B03 6~­


,JJ.t :IIlJt HeB03MOJlUIO, TaK KaK ero CKOp OCTb IlAea,J1bHOro XOJlOCTOr O xona
 
pasHa 6eCKOHeI:lHOCTH. AnR ABHraTeJleV CMeWaHHOr O B 0 30~e HH Jt Ta Koe
 

TOpuOMCHHe B~nOJlHReTCJt npH OTKJlCl:le HHOP 06MOTKe nOCJIeAOaa TeJlbHOr O
 

s036~e HHII, Ta K KaK 1.1 r e p-e pa TOPllOM pellUlMe 1l3MeHJteTClI HAnpaBJIeHHe
 

TOKa JtKOPH O ~ ~enH H. CJIeAOBaTenbH O, H3MeHReTClI HanpaeJleHHe nOTOKa,
 

C03,Il,B.aaeMOro nOCJle,ll,OBZ1TCJlbHOP 06MOTK0l1 B03 6YJ!".,I\eHIfIl.
 

Anll ,JJ. I!Hra Tene P nocne ,l\OB9.TeJlbHOr O H CMemaHHor o ~ 0 36~CHIlII lIa ll­


60n e e '1IlC.TO acn ons ayerca TOPM0ll:eHHe np0 1'\~ 1I0BKmO l:leHH CM, ):\H HaMlfl:leCKOe
 

To pl~o~eH~le BbllIOJlHJteTCJt npa He3aD HCI1I~OM nHTa HHH 06MOTKH Dos6~eHll II .
 

ACH HXPO H IW~ ABHraTenb nO Jl~Hn WHp OKoe pacnpOCTpaHe HHe 6naro,JJ.a pll 

CDoeP npOCTOTe KOHCTpyKUHH H HaA~lI:HO CTH B 3KcnnyaTa~H . MexaHlll:leCKaJt 
xapaxrepacrasn ,l\BlIr nTCJlIl MO;!;e T 6hlTb ncnyvexa aa ocs one a HaJTHea yn po ­

~eHH O~ cxeMbi 3aMe ~ eHHR ABHr a Tenll . ACIlHXPOHHWP ABHraTenb Be CbMR l:lyBCT ­
BHTcneH K H3McfleHHD HanpllJt(eWIR, nOCKO JlbKY ero MOMCIlT nponopuaoaaaea 

KB/lJlJl9.TY np HnOJlt CHHOr O HanproteH Hfl . 
C Il Hxpomlbl ~ ,l\Bll r aTeJlb xapa KTepHsye TCJt HeH SMeHHO" CKOPOCTb[) Bpa ­

~eHlI Il HeSaBHClu.lO OT MOM eHTa aa aany, OH IICnOllbsyeTcR ,Il,MI aeperynx­
pyeMNX 3ne KTponp HBOAOB MO~HO CT b~ 100 KBT H 60 1lee. Pa3!HBap~w P. ,Il,eH~ 

raTeneM MOMeHT 3aBllCHT OT Hanpll1.\eHHR . 3,n,C Il cHHy ca yrna Me~ !eK­

TOp/U.l1l 3AC H Ha np1tr.eHllll CCTH. ;,IaKCIDIaJlbHbl A MOMeHT JJ, BHr IiTcnR, COOT­

BeT cTB~H P np eAe JlbHoMY y r~y 900 , RBJllleTcJt RpHT H 4e cR~M (no aHaJlOrHH 

C MOMeHTOM a CHHXpoHHor o ABHraTenll ) . AnJt 06eCnel:leHHA He06xoAHNOA ncpc ­

rpysol:lHoR cnoco6HoCTH. CHHXpOHHbl A ABHr a r en b 1.1 HOM IIHaJlbHO~ pe~IDIe 

pa6 0TaeT C yrJloM Ha r py3KH 200- 30° . H!l.n1l4He nycKoBoR KOPOTK03aMKHYToll 
06MOTKH AeHr a TeJlR n03BOJIReT npOBO,ll.HTb e r o ny CK KaK '1.CIlHXpO HHo ro ­

HenocpeAcTBeH~ BKnDl:l eHHeN Hli HOMllHaJTbHOe 11lIH nOHHJlte HHOe Hanp1tr.eHMe . 

Per y 11 II P 0 BaH H e C K 0 P 0 C T Il B P a ~ e H Il II 

, :3 n e K T P 0 n p II B O A 0 8 . Per ynHpOBaHHeM CKOpOCTII Ha3YBaeTCll 

npeAHnMepeHHOe HaMeHeHHe CKOpOCTH nOCpeACT! OM YCT PO ~CTB Hnll npHcno ­
co6neHll R B s a eHCHMOCTH 'OT Tpe60s a HH A TeXHOnOr HqeCKOr O npo~ecca, oTO 

nOHIITlle He CJIeAYeT CMelDHBIiTb C H3Me He HlleM CKOpOCTII, Bbl3h1BaeMBM 113­

veHeHKeM CTaTHqeCKOr O MOMeHTa. 

B perynllpye MbIX 3J1e KTp Onp MBO,l\9.X nOCTOAHHor o TOKn o6b11:lHO Hcnonb­

syeTcA ABHraTe1lb C He SliBHCIlMHM B0 36~eHH eM 6naroAapR ero xopomHM 

perynllp oBo~ CBoAcTsaY. B 3neKTponpHeoAlix 6yMaroAenaTen b~ MIi­
mIIH (EM) MCnOllbsyeTCR peryJlHpOBaHHe CKOpOCTH KaR H3Me He HHeM HanpA­

_eM"ft AKOpHWX ~erleP.. TaK II HSMeHeHlleM MarHHTHoro nOTOKa . WllpoKoe 

pacnpo0 !'paHeHlle nonjl'{lUIa CIlCTeMa COr JlliCHO- BcTpe 'fHor o BIUJk)qellllft I IlMe · 

1lllII1UI HllCllonbKO 60nbDlHll AHanaSOH, 'ieM CHCTeMU r -/l. , HO HMeDl\aR "wepT­
, 

eyn" 30Hy na n01l0BHHIIO" CKOpOCTII. · 

B noc~ eAHH e roAU npe~ecT BeHHoe npHWeHeHUe B perYllllpy~ 

np lIBo,u,ax nOJIy'UlJIa CHCTeMa TllpHC'1'OptWtI npeo1pa30BaTeJlb - ABy'l'aTe nb 

(m-A), 06 naAaIIIl\aJt nytllIlHW( TeXHllKO- 31(01l01oGlI:leCKWoIK OOKa.3!lTCJlIIMH H 

waJloR Il Hep~OHHOCTb k). 

, YBenlll:leHHe AHnn a SOHa p e r ynllp oeaHll Il II o6e c np 'le m:e 60nbmell :'!IeCT­

KOCTH wexa Ha4eCKax XapaKTepHCTHK ABHraTe~eP ~OCTHraeTcR np~eHeHWe N 

3aMKHyTbIX cacr ea . na K npaaano , B CHCTet.UU 3JIeI[Tpo npa eO,l),li E~~ WCOOJ[b­

ayc Tcll o6pa THbie CBfl3H no TORY II CKOpoCTII. 
Paaparior xa l1 OCBoe HHe surtycxa np Ot.lhl1llJleHHOcTbrJ CllnOBbIX nozynpo­

BO,JJ.H1IKOBbIX npuoopon n03BOJlHJlII C03,l\8.Tb TIlPIlCTOPHblC npe06 pa30 BaTe J1H 

tmCTOTbi (TI1lj ) .n.J1R pe I'yJlflpoBa.HHR CKOp OCTII npall\eHllll nc :m x poHllblX ,l\BII­

r arenen . SneK'rpo Textfy. l:lecKoll npOI.\hIIDne HHO C'I'bD aunycuacrca 'IDt! C pe ry ­

nHpyeMo ~ qaCTOTO ~ OT 5 ,11,0 60 r~ .
 

Il e p e x 0 .a. H bI e p e ~ H M bI 3 Jl e K T P ° n p II Il 0 ,Il, 0 B .
 

Oe pe xoAHbIM pe.~NOM Ha3IJBacT pe~KM npH ne pexOAe 0'1' OAHor o yCTaHOBUB­


inercca COCTOIIHIlIi K APyr oMy I Bhl3 BliHHOMY 11 3MCHCHHelJ COnpfJTHBJle HI-l 1l
 

3neKTp;\4eCKIlX uenen, HanpR:'Ke HHfl nllTa l:lU\e A cera , MOMeHTa Ha r pY3KlI 1\ 'r . n.
 
(. Ha nepexo,JJ.HWe np o~e c CH BJIllfleT MeXaHII4e CKaR HH ep~R Bpaqa~HxclI 

11 nOCTYIJaT eJlbHO ,JJ.BIIlf.yJl\HXCR qaCTe O Cl1c're Mbi 3J1eKTpOnpHBOAa 11 3J1eK1'pO­

MnI'HHTHaR I1Hl!:Pl\IH\ 3JleKTpHtleCKI1X uenea . Crenem. BJlIlRHHR KlU':Il,O A lm ep ­

~HOHHOCT H xapaKTepll3yeTc R nOCToflHHO P. llp eMe llH: 3J1eKTp0\.leXaHlllleCKOn II 

OJleKTpOMaI'HIITI!oi1. 
HHalle r-o sops , rrpa paCCt.lOTpeHHH nepexomuzx npoueccos ,JJ.OJl.1IHW 

ytlHTblBaTbCII 06e HHe;>L.\1I0HHOCTH. T. e. paCCMaTplleaTbCR 3neKTp0l.leXaHIl­

' je CKKe npoueccu . C)\Ha KO, B xexo -ropax cnyxarrx , KorAa :JneKTpoMarHHTHll.1I 

nocrosanaa BO ~lHoro paa ~eHbwe oneKTpOMeXaHHl:leCKol1 , MOW-HO yqHTblBaTb 

TOJlbKO OAHY MexaHllllecKYlO I1Hep~lIll . B 3TOM CJlytlae TaKlle nepexoAHble 
npoueccs Ha3b1B8.KlT MeXaHl\l:leCKHtdH. TaK) B 3JleKTpOnpHDoAax C a CI1HXpOli­

HLlMIl ABHI'aTeJlIIMH, oa I-IClUllOlleHHeM nllTaHHR HX OT TIfli, pacClolaTpllBlillT 

MeXa~frNeCKlle nepexoAHble npoueccbI , B ~ neKTponpHBo~x nOCTOflHHoro TOKu 

lIeo6xoAH'tO Y'!IlThl6I1Tb 06e Hllepu,IIOHHOCTII , n 3TOM cn~ue nepex onase 

npoqe c cH lla 3blBallT 3JltlKTpOMeXUHlltleCKHWI, 
B w • 0 P '" 0 111 H O C T It ,II, Il It I' a Te 11 e ~. ,!\Jlll'fenbHl1il II Ha-

AeJtHall pa60TI1 anexrpcnpasona aoauoxaa npa np llBIIJlbHOM 1l~6ope /.IOU\HOCTh 

ABHrareJlJt . Ero NOO\HOCTb ,II,OJllKH!1 6b1 'fb aU6paHll B CTporOtd COOTBtTCTllHII 

C pe~H"OI4 pa6 0TbI, B03NOZHbiMII IWMeHeHHlClI1 HarpY3Kli II ,JJ.onj'cT~oR De 

perpy3KoR. 
Ilpa 13b100 pe MOO\110C'fl1 1J,1li1r aTe .~il jJYl\ob o n, e~'BYll 'l'Cil ,Uonyc"rIUoloP. rea­

neparypoa aar-pe aa H30JIR'lllK o,Blll'a1'e Jll1 ;1 ero n~r,er~'Y ;:;OllJlOP. cnOCOOHoc 

Tbll. i1 oCJle l\HJ'! 1I onpeaenserca j'CJl Oev.IOtIH KOIoOol) T/j,u,JHI E 1t&lllHdJC DOC'rO J\H ­

ner-o '1'1)1\/\ \I Kpllrll'l~ ct<Il" Iol OlleItT O '~ I! ~ta;.I'r.: ll' ne peweHHo r o TOICa. , I'elibll~ 1l 
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I MOlllHOCTb ,ll, BflraTeJIIl , 4eM Tpe 6y e Tcil no YCJlO BHRM Harp e Ba, npHBO,ll,HT K 

Ht-;ionYCTIIMCl.IY Ha r pe BY flSOJlR l.\ ~ \I MaJlJ l1 HbI H, C,I1 e,ll,oEaTeJlbHO, K cozpame ­

HH~ cp OKa CJI~G~ IIJlH K BUXO~' liS CTpOil . YCTaHOEKa ,ll,BHr o.TCJliI 60nbme A 

MOIllHOCTII npHDO,ll,llT K y eeJlH4emm ra6a pflTo B YCTo.HOBKJI II e e CTOKMOCTII 

II YXYA'nCH l1 lO 3Hep r eTII4CCKI1X noxaearene jt, 
P a c q e T /01 ° 11\ II OC T 11 n p II B O A H 1>1 X C e K l.\ II P. E M. 
MOQHOCTb , He06x o,ll,flMaiI AJlII Bp1lll\eHIIII ce K~n BM, 3a Tpa tjll Bae TCiI Hn 
TpeHlle B pa3JIfltjHNX 3J1 eMcHTax MamH H1>I H HB HaTRYoe Hl1 e B1>Ipa6o.T1>IBaeMOrO 

nOJlOTHo. . 4HCJleHHOe SHn' leHHe MOlllHOCTH s aBliCIIT OT WllpllHN MamliHN, ee 

CKOPOCTI-l , Ba KJ"yMa B COCYIlIHX l!ll1 I1 Kax Ii sanax , HaTRYoeHKR nOnOTHa Ii 

CYKOH, MaCChi nonOTlla , CMilS KH nO,ll,IIlHnHI1 KOB, I1HTeHCliBHOCTII OTBoAa 

Ro~eHcaTa i'i3 CyuJ IIJlbHbIX 4\iJ:flH,I\POB II T. n . Hexor opse liS 3TliX q,aKT O PO~ 

r pYAHo ytleC Tb npH paCqeTe II n0 3TOM)' Ha npa KTHKe OTABIJT npep,nOqre HKe 

wero,n,aM, oCHOBa HHblM Ha CTa TI1CTHqeCKI1X 3KCnep l1Me l:lTaJtb HblX ,ll,a HHIllt. 

Ha npa KTHKe IICnOJlb3YCTCiI: n03Jl CMCHTHW n MeTOA. Kor Aa pa Ctje T He 06xo ­

)l,KMoA MOUjHOCTH npOI1SBOAHTCR ornens no ,ll,JlR K8JI(,IJ.oro 3J1eMeHTa ce Kl.\H H 

C nocne~I!M CYMMHp OBaHHCM pe s ynbTaTo B paCqeTa ; pa C4e T no KpHBblM 

"li,ll,eaJIbHOr O MOMeH'1'a" ,ll,JIR OT,ll,eJlbHb~ c eK ~l1 r , nOJlytJe HHNX c yqe rOM p e ­

3ynb Ta ToIl HCDblTaHliP p nna Manllm 11 MIIOr OJle THe r o orrar a KO HC'1'PYHPO­

BaHM Il EM ; pacue-r no SHaqeHIlRM YAeJlbHblX :~OI1\HOCTe fl , nOJlytJe H11blM a pe­

3ynbT&Te 06 cJleAOBaHHR 60 Jlbl10rO 1.U1CJla B;,1. 
'B HaCTo~e c BpCMiI npn paCqeTe MOI1\HOC TIi H 81>160pe ABliraTenil OT­

AaDT npe,ll,nO~TeHHe M8 TO ~' Y,ll,eJIbHWX MOI1\HO CTe P, liHor ,ll,a Has~ ~aeMOWY 

MeTO,ll,OIl Ta nn" , paSpll.60TaHHOMY n03,ll,Hee APYI'IIX II ytlllThlBaDl\ewy oc06 c ll­

HOCTH KOHCTPYKl.\K1i cOBpeMeHHblX E!~ . 

B Ta 6J1 . I ,lI,Jl1I EM C m llpliH o ~ CeTlo! Be ) 2285 101M, xpoxe "flHKH ­

lUiIlIHH" II ManIHH, Bbipa6 a TblIlllllll\IlX l.\8JIJ1IOJlOSH1le nIlCT1>I , npa s en ea o ABa 

aHaqeHMIl YAeJlbHoA M~HOC TH , H Cn OJlb s ye~e np H pa ctje Tax no MeTo.ny 

YAeJlbHlllt MOlI\HOCTe A - HOPMaJIbHaJI ex cnnya r anaonnas )',ll,eJlbHaiI MOlIlllOCTb 

B~e HHall B KHJlQBa TTax Ha Me'1'p rnHp H~ e eTJ< 11 MWliH H1>I np~ CKO­PH•3, 
pOCTH WlIlIH H1>I V = 100 IIl/ MHH, H peKoMe H,D,yeMaJl Y,ll,eJlbHll.Il MOU\HOCTb pp.,D;' 

swpaMaeMaR B Te x ~e eAlo!HIiQIl.X. 
MOI1\HOCTb c e Kl.\K H orrpenenaerca no <floplAYne 

PH,3.= n f,n ,Bc · 0',10-2 
, K:ET ( I ) 

HOWHHaJtbHa1l Har py 3Ka BMonpe~eJl lleTC iI Ka ll eYMMIl. MOlliHocTe P 0'1' ­
AeJlbH!IIX ceK4\i A, nOJlyqe HH!>IX no ifiopMyJle (I ) . Ilpa Bll60pe ABllraTeJlIl 

~I! 'l'paHCMKCcHO/iHOr O np a s ona HCnOlIb3ye TcII 3lf8.48HHe 3'1'0 " MOOIHOCTll C 

Ao~aane HHeM 15 %He. nOTep l1 B TpaHCMI1 CCHI1 . 
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'i a6J 11l4a 

HaHM e HOBaHlie CeKl.\HH Hnll 
3J1 eMeHTa c e lU~ Hl I 

Y,ll, e nb~iI 
(npYl ;l 

.KBT M 

MO~ O C T b 
10 / MHH) nplfMeqa Hlle 

PH. 5 . t'p . ,ll, . 

I 2 3 4 

!1JIoc KOCe 'l'OtjHNe !'f8JllHHLl W >- 2285 ~IM ) 
CeTOtlHa R 4a CTb ( BCII) ,ll,JIIi 
Il1>lpa 6oTKH:
 

ca Jl¢ e TolllloA I{ nerxon
 
06epTOtlHOA 6YMarli
 
nepraMl1Ha H AO Kyue!iTHoll
 
6yua r li
 

Ce TOqHa R qa CTb C BaJlOM
 
MI1J1bCnO AJlIl B1>Ipa6 0TKII :
 
r a 3eTHOr., KPWPT-6YMar ~ H
 
netja 'l'Holl 6~.la.I' H ~II CKO­

pOCTH: IJ <. 366 M MIl H
 

tY= 366-6 O M/ Willi
t7 > 610 M/WHII 

N'atPT- KapTolia 
flpHIlO,ll,HbJe DSJlbI ce TotlHoll 
tlB.C!'1{ ( MalIIHHbJ C IJaI(YY1!­
ne pe eacwaaDr,v.M Y CTPO~CT BOM ): 

nOACeTOqubJp BI1.nMK 
OTlKIlldHOI! BM 1111. rayq-BaJle 

Pall HJiTe nb 

OCHoBHoll ' npecc ( np ocToA 1IJ111 

4, 1 

6 ,2 

6 ~ 
8 ' 3 
8 :3 
8 ,7 

o.n e 
O,09G 

oTcacuBa~II~ ): napa O Tcac~-
1laDI\HX BanOB 

TO~b KO Bepx HHIl Ban ARR 
pa 60 TKll nD60A 6yuar H K 
Ik) TOHa 
nap a OTc aCbI~HX BanO~ 

,ll,n il 81>1pa6 0TKI1 J111 CTO BO ~ 
l\e .'lJIM03h1 
TonbKO BepxHH Il BaJI ,QJlR 
llLlpa6oTIG1 JUICTlJl!ofl 
~eJIJIDn 03", 

c 

4, 8 

7 ,2 

7,1,7- 9,
':1 ,6 

10 ,6
14,5 

.."

0 , 135 

I 2 ,3 :2, 9 

BH­

0 ,% 

I 4 ,6 
J np 

PH. :.J . '" G,02~1I 1,5 
+ 1 ,53 . 10 Jrnp, 

cpe,I.\Hl1 fi BllKY)'W 
2 Hie... 

cYMMapHaR wHpllHa 
OTCaCY~~1lX iI~HKOB 

Il"o c- ,2 t.l 

B = 'J ,g 111 eoc 
'" 1,6 WBc oC = 2 ,0 MBCOC 2, 1 J,!Ilc oC= 

3HaQeJU1e Po n BX OJ\H '1'
 
COCTaBHO~ ~aC~bD B
 
P c e TotlHo R qaCTH.
 
OHR8~HO lIa Tpe6y eMoA
 
MOlI\HOCTlI ,ll,JIR J'c Kope HlI1l
 
Bana AO pa6 0qe A CKO­

p a CTI1 30. onpeAe neHHoe
 
ap eMlI (- 15 0 )
 

Heo6xo,ll,HMo npHHftTb BO
 
D1U1WUUle yc xop eaae H
 
BSIlTb 60Rbmee 3HSqe HH€
 

npl'Jl:HW l\llJIOB j np ;'; 
~ 530 H/ cw 

.I. = 15'70 H/ c... 



, 

OKOH'lUH l1e Ta6Jl. I 

2 3 4 

K~~ r 6 0 K O BO ~ nan 
C,IJ,BO eHHOro npec ca 

1, 9
2, 3 

2.4 
2, 9 f 1-'l1! ~ 300 H/cl.! 

IIp= 30u - 530 H/cM 
BaKYYM-nepeCa Cl< BBmjee 
yCTp OI1CTBO: 

nzxan- eax 0,48 0 ,96
O T c a C ~Ea~I1 P O T~H M H O n BaJI 

npll e:~ H o e (o'rcacu aem ree) 

1, 45
1 ,73 

1, ~ 177 H/cM1:> Ir? H/CM 
CVKH O 9 ,6

n e peAa~H n npecc 2, 9 
CrJl8.1.:;:BaDl!iH fl npe cc , MaptllH­
pOBOt,rru t1 npecc , napa BanOIl 

0 ,67 1 ,15 fn p ~ 345 H/cM 

Kne~Jl hHH fl npecc : 
napa BanOB 
TOJlbKO BCpXHllf1 Ba1I 

1 ,93 2 , 4
0 ,96

tnp<300 H/cM 

TOJl bKO HH ~ H Il P BaJl 1 . 45 
EYMa r o­ 11 CyKHocymHJlbHHe ~n R c e K q~ ~ c ~ cn OM 
qMJlHHPJlbl ( 0Jl.ll H I.tlfJlH HAP ) ~nH H~O B Me H€e 6 Tpe­
Jl.llaMf:Tp OM : 6 y €T CR ,I\onOJI HHT€ JlbHaff 

0 4, = I 5 ~4 MM
d.... = .1. 220 MM 
d'l = IOti7 MM a.... = 910 MM 

0 ,173
0,1 35
0,1 25
0,106 

0,26
0 ,202
0 ,193
0 , 164 

MO~H O C T b. ~aHHbl e He 
OTHOCHTCH K uw n v. ~1P aM 

3anOJlHeHHH M K OHAeHcaT

~ An ~ C K o p O C Te~ Me Ae e 
O~ 

, 

):\ ByxBaJIblil:J P. KaJlaH,lIJ) , napa 
60 M/MH H 

BanOB , 

KanatylJl 8 ­ H 9 -BOJIb THhll! 
AJIft 6YM8rH C Ma ~ C On: 

0 . 87 1 ,15 
Y B n ~H e HW€ 6yuar H' ~ 
nHqHBae T RarpY3KY ijpW­

(J, ~ II5 r/W:­ ~ 
q.. = II5- I 46 1'/"09- = I 46-2 I O ~ r /rc
Lt > 210 r/IC 

3 , 4
5 ,4
5 , 4
5,4 

4,8
5,8
7,7 
9,6 

6Jll1311 TenbHO HB: 50 %'". 
)J,JIH ~ - (, - BB:JIb-RbIX Ka:na'li,ll,~ 
pOB npa o'rAemre "1llIte no~ 
~ ~~arw npaKTKQeCK~ 
6yeTcR ¥ -7 7KBTJ~ 

npu V" P '~ I 60 ~/MllH 
HaKa T AJlfl 6~arH C MaccoP P = ! rI5 o6 ec netnrB!l­
,f) '200 rIM , xpoxe 
r Kga4JT-6yMBr H q. > 2 0 r /w H BCII ' 

0,77 1 ,15 
e ~ ' fhTffi!: e Blre rmno-ma 
513 H!qr, a: Pp ' rr = 
- 1 0 ,5 HI eM• •" 0' 

IlI a6epw: 

Kpa¢T-6 yMa r a 0,77 1,93 EcnH Tpe6 y eTCJl 60Jlbwee 
Ha l'iUle HH€" TO MOU\ HOCT}; 
pa CCQHTblBaeTCll' no diop-
MYJlaM (4 ) , (5 ) II' (6 ) 

­

.. eTaJJJIHtleCKH~ 
H8 cnoHcTWX nnaCTH KOB 

0 ,96 
0 , 145

npl1:W;\1M' n e ~,¥I1'l!; " 
1. = II ..,.,. BY/!

H3 CTe KnO nJla CTHKOB 0,165 ;y np 

YAeJlbHlUl uOIllHOCTb Pp. A. cooTIleTcTByeT MaKCIlMaJlbHOA 0lllHAueloloR 
Harpy8Ke H o6eCneQMBaeT Heo6xOAI~n aao ac ~ B6PX PH• , , HO He yqH­a
 
!WBae~ nyCK08YX YC~ OB HP AaHHoR ceK~HH. M~HOCTh CeK qK~ oopeAeJlfleTCR
 

no cIJoPWYJle - 2 .Pp,~" =np~ -Bc ·V ·iD , RB!', . ( 2 ) I 

Bw6paHRwA no Pp .A. ce~OH~n ABllr a '1'enb Ao a~e H 6l<Tb npoBepeH Ha 

cnoco(lHocTb pa3BllBaTb He 0 6 x oJVIMW ~ nyCKOBOA MOMe H~ A4H ASHMaA ce~lII 

no lIK>puyne 

~ T PH,3 / I I h l J £TI T . n ~ " don -, la ' ,,. ' '1l0 '..n. H' (3) 
la~' LP , 

rAe K = ~p1MH a - KpaTHoc Tb MOMe HTa T~O P'aijHH ' nO. OTHOille HKm K ~aweHr,y , 

cooTIllhCTBYJOIl\6wy PH. a . ; WaMOKC- yrJlOIjan CKOp OCTb AB ll r~ 'l'6JI Il . COO'l'Be'l'­
C7B~aR MaKCKMaJIbHO~ pa 6 0tle n CKOp OCTll BJ; ~p-Kll Jl peAYKTOpa; 
~~o n - KpaTHOCTb AonYCTHMoro MOMeHT.a ABK r aTeJlfl; 1.0-RIIJl. AllHra TeJI fl ; 

K - KOHCTPYKTHBHaR nOCTOIlHHaR ABll ra~n ; , ~A - war HIITHU" n010K ABHr a ­
TeRH; II-I - HOKKHaIlhHhlP TOK .a.mll;aTeJlR . 

r. 3 HatleHHfl K
T 

CeTOtUiO~ 'laCT~ , [jJl OCKOCe TOtfrWX W1.WHH He npesliWae1' 2, 
a Y ~JIKH.U...'J O BhIX UWI1HH rJla Blio~ o npeoca n

T 
~ 3. )l,JIJI npeccoasx ce ~L\Hll 

C OTcaCblB801\IlWK BaJIaMH !{T,< 2 ,f), AJUI , r pY30BbIX npeccoa C nO,ll,lWlnHll Ka­
WI! CKOJlblKeHH1l - 3 + 3, 5;, c. I10WJU\I1HIIKaJAH K8tleHIIH - 2 iLlIH MeHee. Y cy­
WKabHHX C eK I.tlf~ C nOAillK~~K . cKOJ1h~eHIl Il K = 4,5 ; C newmHnHHKaUHv 
KaqeHKlI - 3. 

):\JlR 8 - 9 - BaJlbliblX K8.JlaHAPOB MoweHT Tpor!llUtR cOOTBeTCTllyeT 

Pp.A.= 14,5 . )l,JI1l HaKaTa ,KT~ 0 ,5 t 1,5 . 
Tpe~ TaJC KaK PH • G.< pp . ,I\. I! K o n" 2 - 2 ,5 , TO npaKTKqeCKH npoaepKy 

BHClpaHJioro AllHraT eJl~ Ha cnoC O~ItOCTb pa3BllBaTh Tpe6yeWl>lA nycICoBoA 

uoueHT Heo6x oAHUO AenaTb AXH ceKI.tlfR npH KT ~ 2 - 2 ,5 . 
)l,JIJI CymHJIbHHX c e K4"A C nOAffiHnHKKaYH CKOJIbMeHHH npH CKOpOC'l'RX 

1 ,93, WOllee 60 u/UHH 3HatleHHR PH. ;). II Pp . A. Heo(lxO,ll,l1MO yuHOaHTb Ha KOa4$!­
~eHT K ( Ta(lJl. 2) . 

Ta6nllQa 2 
-
tr, u/NHH 60 50 40 30 20 10 

H. 
e 

I ,D I, I I , 35 1,84 2,43 3 ,28 

,[VIS! oceaor-o HaKaTa. c perYJIHp:t ef WM ASH ra'l'eJIe~ noceoauaoro TOM 

MOO\ItOCTb nOACQWI'hIJl8,e'l'clt no rtopwyne: 

P=1,67 \[r 3 j o'Bb' IJ"q-l, (4)itS'I'} 

r: 10 



r ,q,e J6 - ".peciyewd~ Ha~NKeHHe , H/ew; Bll - lIDlpltHa nOJlo'l'Ha, II;

tJ - CKOPOC'fb llalIJ KHIli , u/NItH; 7- = 0,9 - KHJJ sasara,
 

,l\JuI ocesor o HaKaTa npa HCnOJlb:lOBlU/"'1t npltBoAB C npoCKSJIb3b1BaDlIHW
 
pellHeM KJIlI ~oR 

P =1,67· fO-~f6 BoD'r(Dp !"[J~i , KBT (5 ) 

, rAe .D.n - AHaMeTp HaMaThlBaeMOrO PYJlOHa; ~ - AIfBWe'l'p 'l'aMtSypa HaKaTa. 
~ nep~epHqeCKOrO HaKaTa ' 

P =1 ,57 · m-;3(f6 + ~ "fp)Bo · \J, KBT, ( 6 ) 

,rlJ,e K'l'p - nOCTOJlHHan, ymlTblBaDl\aa rpeaae (KTp = 1) , nplt OXJIa.Jl,ll.eHHH 
BaKa'l'a BOAOR 2.KTp =

lla mHpOKHX If OblCTpOXO,ll,HWX MamMHaX AAR npltllOAa ceTo~oA qaeTH
 
~C 'l'O npRMe~T He OAKH, a HeCKOJlbKO ABHPaTeJleR, ,aanpKMep , AAft npKIIO­

Aa r~-Ba4a , eeTKonOBopOTHoro Bana II OAHoro KAH AByx nOACe'l'O~
 

" MJDIItOB. [lpH 3'l'O" Heo(ixOAIfNO npaBIIJlbHO pacnpe,v.eJIHTb NeJIt,Il,Y npHBO,li,HIDol 
B&n8MH M~oeT b , Tpe6yeNYD B COOTBeTCTBHH C TaOJl. I AJIR DpHBOAa ce­
1'01UI0R qac'l'K. 

YaxCHManbHaJI N~HOC Tb , KOTopan MOMeT 6b1Tb nepe,v.aHa ceTKe Oe3 
npo.cKaJl&3llMHHJI,onpe,v.eJlJIeTCJI no q,0pNYJle: 

KBT, (7)PH5 ee P 1,57 ·1O-3(fH5 -feo)Be 'U, rnKc ee 

rAe}..o ,faa - Ha'1'1IllteHlle B HaOeraD!lefl K c6e ralllllel! !eTBJIX eeTKH, H!CM: 

jHO =fcrS e": (8) 

rAe~ - KO~QHeHT TpeHHJI ceTKH no BaJlY (~ Me TaAna no MeTanny
.fL- 0,25) ; J., - yroJlOX Ba'l'a BllJIa ceTKon , PIlA . 
~ O'l'caCYBaDl\er o rayq- BaJla , eCJIH yqHTYSaTb 'l'OJlbKO BaKyyll, Ha­

t'Im8HHe ee'l'KK onpe,D.eJIJ1eTCJI 4JoPM'/ JIOl!: 

f& =jLPe ~ E>e~ , H/eN (9 ) 

rAe PCR - epemree 3HatieHl1e BaJtYYNa II cocYtlle fl xaaepe , H/~ ; 
B - mHpHHa cocYtlIeR KaMepbl , eN.ca
 
~O CTb, HAYtlIaJI Ha npeo,ll,oJle Hl1 e TpeHHlI eeTRK o BaJI, C0 3~a Bae-


Moro HaJIKtUleM MJtYYWl II cocYtlIell KaMepe : 

KBT , (IO )PEJ = i,57 ' m-3
. B eDJ1- P CH t) c~, 

&ra w~oe'l'a ~06aanJleT CJl K MO~OCT~ , KOTopan MOMeT 6 UT b nepe,n;BHa
 
ceTae B COOTBeTC'l'BHH C (7). TaKKM oOpa30M; AJlft coc~er o Bana nOJlyqaew
 
MQIIHOC,." :
 

P,.,OHe =PH6 +Pg ~1 ,5? ' 1O-3BcD(1HO ~J{)-fc~, KIlT . (11) 

n p K II e P pac ~ e ,. a . Ha pKC. I npKBeAeHa cxewa npHMepHOrO 
palmonOllelUlJl 1l0llMO:amIX npHBoJI,H:bIX 1lWl01l CeTO"olHoR tlaCTH . rAe rayq-BaJI 

ot' OorcacYlllUJq)'1l BaKyyUHyil KaMepy . 

nodcemDYN, 
&:mUHU 

i , 
omCQe.t»6C1HJ ~'; 

r04l1/-6ctn 

PIle. I 

)l.l1Ho : B = 6 ,35 W; iJ = 457 IoI/NKHe , "-i = 0 ,68 pa,u.i J..2 = 2 ,8 PllA i .13 = ,L~ = 0 ,87 p8,II,i 
~ K= 25 , 4 eN; PeK = 6,78 H/cv2 i 1-5 = 34, 5 Blew. 

Ha'1'JIlIteHKe II lIe'l'BJIX eeTIlH cnpeneaaer ca flO illoPUYJIaM (8) K (9). 

j 
:h =~ e.JU-Lt = 34 ,0 O , :Z · 0 ~ 87= 42, 2 Blew i
 

fDl<C :£e.fU.3 = 42 2 0,25'0,87= 52 45 H/ CM •
 
3~ -4 • ' .=f e .fUa. = 52 ,45 0 ,25 . 2 ,8= 105,6 HI/ew , j 3il MOICC 

~f e J'U-J. = 105 ,6 0 ,25'0 ,68= ,12[.,2 H/CJ4. ·j f MOire - :J. J 

(3 - ~~Bc~ = 0 ,25 · 6 ,7 8 ' 25 , 4 ~ 43 H/CM.'1 ( /'1C1KC - J .
 
v MaxCHWaJIbHU6 WO~O e'l'H, KOTopwe BaAW NaryT nepeAaTb ceTKe
 

R = lJ'Be(A-H&Il'\<1k!'. +~l l"l () "Q - f a-Mo.",,, ),,1, 67' 10- 3= 
MO~ = 45'7 ' 6 ,~. (I25 ,2- 43-I00 ,6) .1.6?t-IQ-3", 300 KB'1' 

= 457.6,35 ' (52,45- 42,<:), r ,6'7.10- 3= ;',0 KB'l', 
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3p. "1J.Be' :h~ l"'0 1'tc - f., l"'01'tC ).I , 67' 10- " 
4-2 4E7.6,3b . (I oc: ,2~G,45 ) ' I, 67 ' IO-3= 255 KIlT 

"	 457'6 ,35 , (52,45-42 ,2) ' 1,67. 10-3= 50 KIlT
 
457 '6'~" 42, 2-34,b). I, 67' 10-3= 3? KIlT
 

Oll\HOCTb PO\.l" , He06xop,HIdM AJUl yCKope HHII sana II 38,Il,aHHOe
 
BpeNlI, MOlUlO onpcp,en HTb, nOnaI'M AKHaMHQeCKHR 1II0NeHT nocTOIUIHI>DI .
 

7 2
 - 2 t " 
POa~· 2,78 ' 10- t V Rf) ' . KIlT (12) 

r~ d~ - MOMeHT IIHep~H sana , Kr . 1oI2 ; 1.Y - JlHHellHaJl CKOPOCTb, wi_om; 
K - paAHyc BaJIa , 101 ; t - speas yCKopeHHlI, c . 
. Ec.nH npHH.IlTb np lol6JlHSHTeJlbHO panayc HHepl.\HII RL=Rb (trrO 

cnpaBeAJI II IIO ~ cOllpeMeH HWX KOHCT~YKl.\H R ~o ll . lI srOTa BnKnaeNWX C TOH-
KoA py6amKo~ ) II IIpeMII yCKope HHII 1: = 15 c, TO nonyqMM . 

Pd\.lH" 0 , 185' 10-
7

. m~ · D 2 ,	 (13) 
" 

rAe m f> - Macca BaJIa , Kr. 

B w 15 0 P n P II BOA H W x A II II I' aTe Jl e R. lipII TpaHCNMCCIIOH­
. HOM npH!IOAe npHNeHJUlT JlH150 OAKH ABKr aTeJIh, YCTaHaBJIHBaeMHR II cepeAKH 

lllU18. ) HJIH ABa ABllr M'E!J1l1, yCTaHaBnHBaeNWX aa K O H~ !I8JIa. I1PII STOM 
YOll\HOCTb ABllr a TeJIII HJlH eyKUapHall MOll\H O C T~ AIIHraTe Jl e ~ onpeAeJllleTCII 

no S~~HHo .CyMMW PH• • ·lIc ex ceKUII~ EM C yqe~oM nOTepb II TpaHC­a
 
MHCCMH ( o<SlMiO 15 %). .
 

I1pMBo,ll,HYe AIIHr a TeJIH ce K~H R npH MHOrOABHraTenbHoM npHBop,e BM
 
pa60TaDT C MOMeHTON conpoTIIBJleHHII~c , npaKTIIQe CKM He sa DH ~BM 0'1'
 
YPOBK1I CKOPOCfH WBmIlHN . MOMeHT COnpOTHBJleHHII MOMeT HSMeH.llTbCII II sa­


IIKCKIIOCTM 0 '1' KOHKpeTHhIX ce ~n II npeneaax r =-ftr.nI-lH/,Al'\Cd' 0,7 - 0 ,5
 
~ariaao H llHAIIIIHp,yaAbHOrO ynpaBJIeHHlI CROpOCTb~ ce K~HOHHoro npH­


!IOAa AAH pyqHOr o MSMeHeHHlI COOTHomeHHII CKopoc TeR AAH MOKpo R qaCTII
 

COC'!fl!lJU(e"p = liWj W '" to, 07, A./l1I cyXoll QaCTII - "to, 03.
 
. ~1I npMBoAoll C IIH,1l,KB~an b HYMH ceKl.\HOHHHMII npe06pas OBaTe
 

(Rn) ~op ce~oHHNX AIIMr aTene R npoHs BOAKTC1I no MO~HO C TH, nO,ll,CQH­

~o~ Aaft A&HHoR ceKqHII no ~PMYne (2) II COOTlleTCTBHII co SHaqeHHnMII
 

pp.P,. ~a . Ta6n. I TaK, qT06w .c06n~ocb ycnoBlle 
(14) 

PH ~ pp . P,. ,
 

rAe PH - HOWHHaAbI~ (nacnOpTHaft) W O~OCTb ABMraTeJl1l.
 
UpoBepxa BW6paHHoro TaKMM 06pa30M AB llraTen~ H8 nycKoBwe ycnollH ~
 

npOftSIIO,ll,MTC1I no !Jlopwyne ( 3 ) .
 
AM MHOrOAIIH raTenbHWlt np" Bop,oB C 0611\11'" npe06pa s oBa TeJlew ( 011 ) .
 

r~e ynp8!1J1eHKB yp 0!lHeW CKOpOCTIl np OIl S!lOAIl TC ~ 1l 3MeHelllleM H fl npJllll e Hl1 ~
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KKOpHOA QeDII, a ynpaBncHKe II a BTowaTIl~eCKoe per ynHpOBaHHe COOTHome­
HKll CKOpOCTe" ceKl.\HR - B03Ae~cTBllcW flU Ma r HHTHUe nOTOKI! ABKr aT6Jls A, 
aw60p Ce~OHHYX ABllraTene P. OCn O~e TCft TeN, QTO cnOC06HOCTb IIX MS­
weH1lTb ceoll CKOpOCTb npH llaweHetlH1l warHIITHoro nOTOKa onpeABJUIeTC 
IUlK HanpnKeHKeN SHOpHoA QenH, TaK K S8BIICIIWOCTbll ap~~ero wOweH.-8 
OT warHHTHoro nOTOKa. 

Pa CCWOTpKM ycnOBKft pa60TW ceK~OHHor o ABKraTSAft II np"~e 0 06­
~~N npe06paSOBaTeneM . 

YpaeHaHHe weXaHHtlecKoR ~a paKTep llCTll KM AIIMraTeA1l 0 HeS&lHCMWWM' 
Oe6)'Jl,D.eHHflM II OTHOCIITeJIhHWX e,ll,HHH4flX WOlllHO aaruccaTb a allAe 

~ ~ (d.. J4- ) (1 6)
V= 1-0H LF - 6H~ ~ 

rAe \) =~ ;J. = UUQ
i y> = g]a;jL =-n-:-:- - TeK)'lllHe SHa-

UJH QH CJH J L- H 
Q8HHJ1 CKOpOCTK, HanpSIlltBHllll axopa, IIArHK Ttw~~TOIU1 II !'AOII61iTa, OTHe ­
o eHHWB K HX HOMlfH8J1b HblN SHalieHIlIIM ; Q = - OTIlOCKTe.llbHOe na-H OH 
Ae~e CKOPOCTll ,ll,BKraTe AR npH KsueHe HHll woueHTa O~ HYAfi pn HOMlfHaAb-
Hor o SHl1t1eHlIlI npH HOWIHaJlbHOW Ha nplIMeHlI1I IIKopn II HOYMHaJlbHOM 1l0TORe 

ABKraTeJlJl. 
YweHblile H>le cL B aTOM npasone orpaHHtleHO. ldHHKWiJIbHO 1I0swOlUlOe 

3HallBHHe d., AJla AaHHOr O ABKr aTeJl1l onpeAe.lJleTCft, !ICXOAll K3 TOr o , 
1l'l'O WOWeH'l' COnpOTKBJleHIIJI WOllteT H3MeHlITbCII 0'1:JL M lJ H AOJi M O IC(] K 
npH. 3~ p,OJlEHO 06eCneQIIllaTbClI nOA~e p&aHH e noc tOftHCTaa CKOPOOTW ABH­
raTe~1I C nO~bll aBTOIlATllQeCKOrO CeKQKOHHor o pe r yJlllTOpa, B08Aellc..ay­
~e ro Hll. nOTOK !lOS6YJKAe HHJI. it pyqHoe ynpa !lJleHI1e CKOpOC1'b1l ABHr a '1'eJUl 
• npeAenax ±~ DO Bcex peMHMax pa60TH 6es npe~eHHII f OKOY aKopa K 
MarHMTHHM nOTOKON HX HOMHH8J1bHNX 3HaQe HHA. Ha pllC. 2 an i ycnollMS 
HSo6paJleHN rpwllM'l eCKH C YKaaB.HlleW npe,ll,enbHla TOQeK "a " II "es · . 

UOCTOftHCTIIO CKOpOCTH npll 113MeHeHHK UONeHTa nOAAepaKaaeyclI lUlTO­
NaTHqeCKII ceKUHoHHWW peryn~TopoN, a IIsweHeHHe CKOPOCTII Ha BeAHQIIHY 

fi =\2e,\5~CP ""' \)cp~~ NOllleT ~pO·HS BOAKTbCIi IIP.f1l.HyIl HSWflUe HHeM 
~tn1 ft ceK~oHHo~ per~nftTopy. 

O~ellH)l,HO, QTO npH n~OM cL B TOQKe "a" nOTOK lIos6y.IAeHK1I 6YA&T 
waKcllUaJlbH1Al, a TOR lIKOPlI MHHIIMaJlbllLlW i B TOQKe "0" nOTO K 6yp,eT WKHM­

WUl bHhQl , a TOK f1KOP ll lolaKCIIN!lJ1h111& . Iipa ,1. =01.. "" ."-, nOC'I'a BJle Hmle yc-

JlOBIIJI WOllHO eanacars ,ltJI Il: 

TOti Kit "a " JL:JLr""1; y>= I	 CI6 ) 
TOt{lti\ "or JL "j L . I..P . i» = ll,.-.o... • ,.,c:J t-. C, .. .. .-I ,,., .. . 

, -'L-­ 1l (,j - !/
1 ~ 
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Ilpa 3TOW hlJlHHMaJIbHO BO:JNOJllHOe 3HatleHHe cL , np H KOTOpOW co ­


65DA4BTC~ y onOBKB (16)
 

r _ LI U.y-""~v/I/rrasc: l:­ (1 7)
c(,nUH - , --- h 0t - (j'J~ r---- . Hl- f'1Gf< C 

r Ae t - Jlir"l~H 6 _ I+-f> 
- til M O I(.t:, J - ~ _ 

MHHHWaRbHB.JI Cpe,lJ,Hft8 CKOpOCTb ,Il,BH raTe Jl~ 0Y,IJ,eT [rrpH cL o=j M-.H, 

.fl ':flepl "" dH(1- 'Dj\'lm KC) 
VCPM\.IH :: ( ~ -aH)U -J) + (i t j»)fMOf< C] (I8) 

TIPK c£ -= I It ,)t : j1lr.p -= 0 ,5 · (I+ D ~~L ",o"c Cpe,lJ,HM MaKC~IM3.ry b ­ L, 

HM CROpOC'rb MOJlteT tilolTb cnpeneneaa n o ~PMYne 

-\ , ' \ -~H ·D")4.naK c 19) 
J.)(P Pl OKe 0:: (1- dH ) ( ~ _ y ) ,( . 

r­
11 ItOTOpyIl Kj'lItHO nOACT8BB'I'b 0 I{ Hlllllo4eHblJlerO no r e C5a p HTy ,l\BHrSTe­

4R MHOrO,ll,BHrSTanhHOro "pHBOA8. 

MaKCM~bHO B03MO.HWA ~" a naS OH p e ryn HpoaaHHft onpe~eA4eTc. no 

OTHoweHH~ cpeAHHX 3HatleHHP. MaKCHManbHOA H UHHKWanbHOR CKopOCTeR. 

~8 ynp~eHH8 paCqeTOB , CBRSaHHWX C ~60pow ceK~HOHHWX ABHraTeneA 

WHoro~aHraTenbHoro npHBOp,u C 06 ~HW npeoO paSOBaTeR~ ,MOmHO aocnORb­

aOBaTbCft Howorp~H, nOCTpOeHHHMH ~ ABHraTeneA, HcnonbSyewwx 

B aneKTpOnpHBO,ll,&X 6ywar o.u,enaTenb HWX WawHH. aTH Howorpawuw npe.u,CTaaAftDT 

co6oR pJ\ll. KpHBWX , onpe.u,emllllJ j llX saBHCHwOCTb p,onycTilwoil MOll\HO.C'l'H ,ll,JlIl.. 

raTeJIeR npH 38,11,BJiHWX SHa q e HHltX..B H "AH!Ula30HON cKopoC'l'eR ; 00 ­0 
nyqae~ HBWe HeHHeM Hanp~e HHR RKOp ft . 

Ha pHC. 3 npHBe.u,8Ha TaKaH AHa r paMNU AnH .u,BHraTeneR cep"" n HO­

NHHlUlbHOA W01ljHOCTbll PH= 32 - 320 KBT. 

Ha Howorpat.We puc. 3 C n.n OWHbW~1 JlHHHlIWi H30 0 palK eHlll KpHIlble , 0'1' ­

HOCHlllHeCR KP = 0, 06 H 1r= 0 ,5 ; WTpHXOllbIMH H W'l'pltXnyHKTHpHblYH 

nllHHfDiil nOKasalill KpHBble nPH ..B = 0, 1 i Q= 0,7 H ~pl1 j) = 0 , L; 
-0 '" 0,5. HO~HHIl.1IbHble 3HatleHHR NOlliHOCTH II A~Kri;1Te.llBA OTMeqeHW ~ 

pSWI H8,1\ OTtlO CR'JjIlMIIClI K HIIM KpHBblMl1 H nO\<ll3aliLl T~~e n HJ:HH paBliLlX 

9Hal.lBHlIA.JLMa~c • ITPH 3'1'01.\ AM .u,BHraTeJlen NOU\HOCTb ll 32 KBT K 42 JQ:l'P 
Yl.I'frjll>l B03MO.Hhle OTKJlOHeHHH rtapaaerpon o~ KaTaJIOIIUlhIX H, xpcaa roro , 
paCqeTHble M01ljHOCTIl n p HHHTbI paBHWMH O,? PIi H 0,75 PI'! COO'1'BeTCT BeHHO. 

,lVut BblOopa ceKLlHOHHWX .u,8araTeJleli npH .B = 0,06 II 0'" 0 ,5 _Ha 

HOMOI'pa&lNe nposoAIlTCH r Oplt30H'l'W1bH&i\ nf'llMWI Ha BWCOTB Tpe6y euo l ' o AH­

anaaoua perYJll1poaaHHfI ,u'I'p. Ilaaee no OCII aecuacc O'1'KJlaAblaae 'l'Cfl 3Ha­

tl eHHe Pp . A . ' nOACQH'l'aHHOe no ~o pMyn~ (2)~1' npoaoAHTc fl sePTHKanbHaij. 

npnwB.JI AO nepececexas C KfJ\f8hlMlf'fJl"'oI<C a- (Pp.A.> TaK , tl'l'06hl TOllKa 

nepeceueaan He aexaaa Hill!6 ropH:JOHTaJI~HOR npfDio$l Tpe6yeMorO ,ll,Hana­

aOHa CKopoc'I'ell • 

B 101 6 0 P n P e 0 6 P a 3 0 B aT e Ben. B Katle CT~e npe o6pa30ea­

TaBeR nepeMeHHoro TOKa B nO CTOHHH~A B eJleKTp O npH8 0A~ EM B Ha c TOR­

~ae BpeMfI, HaK npaSV-JlO , np~e ~RDT THPHdTop HWe np € OOp aaOBa'1'enH (TO ) . 
ilOCJle,ll,HK6 BeCbwa ~BCTBHT e JlbHlol K neperpY3~ no TOKY,II n03T~y npH 

IlX BIl60pe Heo(Sx O,ll,HwO Y'lH.. b1 l3aTb eenHIl HHhI T3KHX neper py ao K , D0 3HHK8 1l­

IlIlfX , rJUiBHWM 0 6pa30M, llpll nycxe 11 TopMOMeHHIl. B ~pailCMH CCH OHHOW. 
npssone , Kai< npaaaao , IJYCK o CYJI!e c 'r BJlJle TCR BXOJlOCT:\'1l npn CTa'l'lllieCKOW 

WDU&HTe npHNepHO paDHou 15 %HOMHHanbH oro 3HaqeHHH. n03TOWY WOIHO 

.u,o nyor HTb , liTO nyCKOBoA TOK Tn ~e npeawcH T 175 %i TaKyD Ha r p Y3 KY Tn 
Ao ny o K£u lT B TelieHHe AOCTaTOtUfO ,ll,JIHTeJlbI'lOro apeaeaa , liToOw 3llKO~Cll 

nyoK TptlHCIoIUCciJOlIHoro npaaona . tAOll\HOCTb TIl AJlR TpaHC1IHccHoHHoro DpK­

B0 ll,1I MOllOW orrpenens r s JlO (t OPMYJIE'; 
- I 

P rn .'lp = H t l-J ) ;-=' P '!:l ~1 cp , KBT (20) 

I ; 
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r,D,e K1 .. K2 .. 1,15 - Ko3<WJH~eHTY, ytlH'l'WIlllDilHO nOTepM B TpaH~eelflf 
H B 03M~oe nOBYWeHHe narpysKH CBCpX HOPMaJlbHOR 3KcnnysTaQHOHHOR ; 

PH•3• - cywuapHSR NO~HO C Tb npHDo,D,B, co orBeTCTBYDilaR 'P no
H.;.

Talln . 1; rttp- Cpe,D,HHI1 KIlJl. ,D,BllraTeJlen . . . 

lIpH BYdope TIl ,II,JIJl MHOr0.D.BHro.TeJlhHOr O npHBO,ll,ll C 01l1liHN npe oepa­
30BaTenell (On) HyMHo yt{IlTYOaTb, liTO O OSII O~O nepeKJIlltteHl1e Ha on 
npHBO,ll,ll caMoA T~eioR C OK~ H, KOr,D,a BCe OCTanbHYO ABHraTCJIH ~e 
pa60TallT 0'1' on C Harpy s KoR, llJlH3KoA K HOMI1 HanbHoR. M~HO CTb caNoR 
TRaenoR ceK~H q~e Beero COCTBBJlReT npHllepHo 15 %0'1' 06~eA M~- . 

HOCTH Bce x .ce~R. CqHTaR , qTO npH nepeKnDtteHHH ceK~OHHo ro npHBQ­
,D,s c nycKoBoro npeollpa30BaTeJlR Ha pa60ttMn DOSMo.eH 6p oe oK TOKa.pas­
HYR ,D,SORHOMy HOMHHaJlbHOMY TORy npHBO,D,a TnenOn ce~H , . 1ol000000CTb 
011 onpe,D,enJleTClI no ~OPNYne, a HMorH<UloR (20): 

P m.en =H.aH.?> L P H3 '1.-~P ' lIB'!'? (21) 

rne i{2 = K3 = 1,15 - It 0 3#H ~eHTY, YttHTYBa~e B03lol0lltHOe nOBbllIIe HHe 
Harpy3RH ca epx HOpMaJlb HOA S f{CrtJlyaTa~oHHoR II B03MOlltHOe npe!lYlUeHMe 
HOpMaJlbHOr O sKc nJlYaTa~OHHoro TORa npe 06pa30BaTeJlR npH nepeKJIDQeHMH 
e eK~OHHWX npHBO,D,OB C nycKoBoro npeOllpa30BaTCnR Ha pallottHR. 

fipH Bwllope ceK~ OHHo ro TIl AnR npHBO,D,S C H~~aJlbHWMH npeo­
llpaS OBaTeJlJlMH (HIl) H6011xo,D,HMO TS!llIle )'lUlTYBaTb nycKoBwe ycnOBIUI. 
WCXOAll Ha 3Toro , HONM HM bHj'll M~HO CTb Tn MOlltHO onpe,D,eJ1ftTb no ~opwy~e : 

nU l -3 -1
h n .wn = \-{" dH n ' ~O . ~ rnm ,KB m , (22) 

rae K4= I, I - KoSllxlll1Qlle tlT aanaca ; UdH- HOMHHMbHOe HanpRa~HMe . 
,D.IlHra'l'eJIJI; I n- nyCKOBoR TOR ,l\BHra'l'eJIR; K,D,on - KpaTHOCTb ,D,OnycTIl­
Mor o TOKa npeollpa30Ba TenR. 

llYCKOBOIl (ynpaBJI.IIeN!llR ) npeol5pa s oBllTeJIb (Illl) B npHBO,D,e C on 
BY6HpaeTcn Ha Ta Koe ~e Hanp~eHHe , Ka K K pa llottnn npe ollpa30BaTanb , 
a no TOKy - HCXOlU! 11 3 YCJI OBHR nycxa CaMoR TJI&enoll CeKqHH ;J"leTON 

ro r-o, qTO nyCKOBOI' TOK or paHMtUlBae'I'CJr 3HaqeHMeM (2 - 2,5) l.H. 
B cnyqae , CCllH ill I HcnoJlb3y eTClI H ,linn olleCne lleHMR BcnONOr STeAbHO 
CKOpOCTH, TO no MO~HO CTH OH AO J1Ze~ 06ecnetUloa! b ,D,AHTe!bHYD palloTY 
Ha sToR CKOpOCTH BceR CymM ll bHO~ HJlH ceToQHolI qa CTH swe CTe c O,D,HOP 
M3 Ce Kl.lIIP npe ccoBolI qaCTH MamHHY. 

C H 11 0 B Ii e T p S H e ifJ 0 p N a TO p Y. K- Tpa llcifJOp UU'Opaw. OT 
KOTOpYX fT11Ta IlTClI 111 , 01l1ittH0 He npe.n.oRBJlReTeR oc o6wx rpelloBarodl. Ho 
nOCKOllbKY 3TH TpaHc¢opr.ta Topll ol5bltUlO yCTa HaBJIHBaIJTClI B nOWl!l:lleHHIIX . 

~'lIlf>allPII K . TO no ycn OBRJIM nOM pHoII lle s ona cHOCTH Heo 6xo.!\IlMO IlCnOJlb­
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aoaars "cyxae" TpaHc4>opMaTOpW C e CTeC'l'BeHHbIU Boa.oYlllltbIM OXJIaJl(,ll,eHII ­

eM IIJlH OXJl8JIl,IJ,eHKelol aeropouua XIIAIUIW AH3J1eKTp HKou - COBTOJlOM . Ta KKe 

'l'pIUlc$Jpwa'fOPbl npOMlilllJleHHOCTb " BWllyCKaeT OTHOCIITeJILHO He60JlLwoli 

MO~HO CTH II n03ToMY npK 60JlbWHX Tpe6ye~ MO~HOCTS~ HCnOJlb3YDTCfi 

HeCKOJlbK O 'l'paHotopuaTopoB , pa60Ta~HX Ha o6~H e WHHW, OT KOTOp WX 

nMTaDTCfi Bce ceK~oHI~e IIJlK 06~R THpHCTOpHWC npe06paaOBnTeJlK. 

YO\IlHOCTb TpIUlc4>opMaTOpa NOViO onpe.n.eJnt'l:b no ¢QpMYJle: 

PT = 2,12 "iO-~ U2Id L , ( 23)
 

r,qe U2. - BTOpllqHOe xanpsxeuae TPaHotopMllTOpa; IdI: - no c To SlHHhlR
 

'l'OK Ha BblXo,qe IlblIlpSWllTeJUl, COOTBeTCTBYDIlHR M01l\HOCTil PT . n, an HJlH
 

CywlapHblR TOK , COOTBeTcTD y lOllJ,lIR WOll\HOCTll PT • • '
 n on 

A B T O W a T II q e C K 0 e Y n P 8 B JI e H II e , 3 JI e K T P 0 ­

n p II B OA a W II . B pa60Te 3J1eKTpOnpHBOAa BMTpe6yeTCR n o~e~­

'HHe n OCTOaH CT B8 aa,qllHHOrO 3HaqeHHR CKOPOCTll Bc eR waIDlIHW H OOCTO­

AHCTBa COOTHoweHHR CKop OCTeP CWCaHblX CCKUHR, Bce 3 '1'0 wO&eT 6WTb 

,o6eCneQCHO HCnOJlb 30BBlfileN B CHCTeYaX y npaBJIeHHfi 3 J1 eKTpOnpilBo,qoM 

perYJlSlTop OB TOKa II CKOpo CTH . 

Ha pac , 4 1l0Ka3 aHa npHHUHn llaJ1bHall CXeNa a B'r OMaTIi3Hp 0 aaH HOr O 

3J1eKTp Onp llBo,qll C H~BH~anbHHWIl ceKUHoH~H TllPHCTOPf~ ripeo6­

pfl30BaTeJIRMil Olli ). Ka.'II,qaJl c eKUHA np HBO,qHTCfi OAHHW ( II J1H HeCKOJIbKIfMH) 

A BHraTe~eM M, KOTOp~ A n HTa e TCA OT OT.o.enbHo ~ o ceKUM OHHoro npeoOpa 

3 0 BaTeJUI, Bee Ce Kl\IloHtWe 'ill nOCTpOeHY no 3 .. !fJa3HolI /AO CTono !! cxeae 
Ii nOAKJlMl'le l iW K WHHaM nepeMeHHO'I'O TOKa BTOpHtniOh o(iwOTIUt ' CH.DOBOr O 

TpaH~pMaTOpa Te . 
" nOAAep~H e Tp.c6y eMoro n OCTOfiHCTBa CKo p ocTe A ceK~R oc~ecT-

RAHCTCJl a BTowa TWqeCKHWH CHCTeMWWH pe ~YJlHp0BaHHH (Aep) , nocTpocHHW­

WI no cxeae C nOCJIC.o.0Ba TCJlbHo l! Kopp e KUHell H 110,qtU1He HHWM KOHTYPOW 

perYJlHpOBaHHH axopnor o TOKa C6KW1oHHo r o ABIII'aTe JlJl. B KOHType 110.0.­
IlIlHeHHOI'O p e r y JlHpOBa HltIl TOKa IICnOJlb3yeTcSI npO n opl\lIOHaJlbHO-HHTcr­

(iaJl b HYR ([Ut ) peryaar op TOKa (Pl') , B KatleCTBe )l,IiTtU1Kll TOKa IICnOJlb­

3yeTcSI TP.'lHC¢OpLlaTOr '1'OIHl ( '[ ' [' ) >l B1l1npSlMHTeJlb B. Bwxo)\Hoe ttanpmte­

HHe PI' fiBJUlElTCSI ynpalJJlRDI\IIW AJllI 'lT1, » os,qellcTByR Ha ero cllcTewy 

ynpaMellllJl CY. 6 KOHTy pe perynapoaauna CKOp OCTH 11criOJlb3YCTCfi TaKJl:e 

lUi }lel'yJlSlTOp CKOp OCTH (PC), l illliJlOr ll 'lIl Wll PI', HOC peryJll1pyeaww. or­

ptiHllqeHileW llI>IJ(0AHOr O Hallpltlle llliR . a II Ka'leCTBe .n.aTtU1KEl CKOpOCTH ­

orliXo rCHepaTOp T" p£lcnOJl OJleHHbllI llii BaJlY OCHO IIHO ~O ABllr a Tenll C€tK l\Il l1. 

Ow:xV.D,I toe HdnpltlIe llll"" Fe S1BJ1n eTCIi ynpaWlll[llI\I IM Jl;Ifi PT. 
'(\ "~ l n0 .ll.'lilHeHHOr o KOll TYfJIJ pe c'YJlllflOlll.llllIJl TOKI1 COC'l'Oll t ' Il 6bll ~1­

pol! OTpa CO'lKI! BI1 3 .. yw e ~n, H~I\I!X ('0 C'Tn l'0 1!1J nl l 1'lal tlW ll e crll r.epe­

weIH,OC'O T' "Ki\ 'I ~t<. ,"'\' ( ,6 .. r.' ~11 rt~ 1\1111/1 ,"11 I'" ' ri l 'P OI' 1 b 1' '1I1I\H ,I, J 'l'll K. e 

,;f' 

zc 



Il or pam!tleHHIl WlKCHMaIU>HOro TOKa 'Ill, KO'l'OpiiP. onpeneaaeeca BeJliI'DIHol1 
BWXO,lVlOr O Hanp&aeHHR Fe.' 

, KOHTyp ' CKOpOCTH 06eCne'DIDaeT OCHollHoe Ha3HaqeHH9 ACFCC - nOA­
AepawBaTb nOCToBHCTBO CKOPOCTK ce~K , a cneAoBaTeAbHO, II nOCTOHH­
CTBO KaK B~HHHX 3HatleHH~ COOTHoweHHA CKopoCTeR CBKqKA, TaK K ypOB­

. HJI CKOPOCTIl Bl4.' 
, OCHOBH08 (pa.60tlee) B8AY11lee HanpIIZeHK8 U&~a, onpeAeJI. ~iJlIlee 

YPOB8 Hb CKOPOCTiI BM, nop,aeTCH Ha BxoA Ce KQMOHHoll ACP qepel! peaacrops 
f'4 II f'o 0'1' CTa6K~K saTOPa HanpfiKeHIIR CTI . ~H ynpa aneHIIR CooTHowe­

IUUOOf csopocr ea ceKqKA ("THroll") OJIYllU'T ceKqHOHHbl8 nO TeH1\>lOloleTpbI nc, 
C nOWolqblO KO TOPbIX sa meGA Jlll6ol1 ceK~H oHHO A ACP MOlleT 6WTb nOAlUlO 
HeooxoW\Woe Ao6a BOtlHOe lIan plIZeWle Toro HJUl lIHOrO 3HaKll 0 '1' OTAenbHoro 
C7a.611J1113aTOpa HanpaaeHHR CT2 . 
~ ywaHbweHHR nepeparYRllpo BSHKR upK ynpaaneHll1l COOTHGWeHK RWH 

caopocees ce K~ IIJUI ypOJlHeM CKOpOC'l'K EM ynpa BJlJiDIlKe Cll1'HaJlW' Ha 
BXOAW C eKqll O H~ ~C P nOAWOTcB \lapes ~4bTPbl ~, 06eCne qK~lIe KX 

n»aBHoe K3MeH~HKe . 

~RR ?6eCneQeHIIR : noCneAOBaTe~H01'O ynpaaneHHR CooTHoweHKawK CKOpO­
cTell C8KQMII npH napaAJleJlbHOM BeAeHKH , Bce ceKqHK EM paSAeAe HW Ha ABe 
rp~ C DpKWepHo pa BHYW qHcn ou ce~R . llpH a~ON AAR ceKUH A nepBoA 
1'pynm,. (no xo.u,y noJIO'l'Ha) CIf1'HaJI ynpaBJIeHHH C .110001'0 CBKUHoHHo1'o no­
Te~oNe Tpa nc nOAa~~Cft KaH ua BXOA ACP AaHH O~ ce~H qepes pesKcTop
12 ' TaR II aa BX0.D.b1 ACP scex npe~ ( no XOAY noaovaa) ceKUH II 

AaHHoA rpynl1lll. ~ ceK4Il1I BTopoll r pYIlllbi Cllr H4JI YP'laSJleHHJI c ceKUHoH­
Horo nOTe~oNeTpa nc fioAaeTCR KaH Ha DxoA ACP AaHHOII ceKqHlI, TaK If 
Ha BXoAw ACP scex noc.ueAYUl\IfX ceK4IlA. 

~ BcnoMoraTanbl~~ CKOPOCTb ceK~~ ~ STON npHBoAB nonyqae~CH TaK 
ae , KaK K pa60qag npK flBTOMaTHtleCKOM nOAAep~aHHH ee noCTOJIHCTBa Ta­
NH ~e Ce~10HHUMIl ACP, HO npH APy1'Hx KCTo~HK ax 3TanOHHo1'O HanpKae­
Hilil U3B I lutT!iDlIIlX CeK~KOlJHl,1 e nOTeHUHOMeTpu BcnOldOraTeJlbHOA CKO­
POCTI! flBC. 

Ha pHC . 5 noxaaana npHHLllWL JJlbHa R CXBwa IAHOrOAlll!raTenbHoPo 
3J1BKTpOnpHB0.f\il C 06U\KM npeocpaaoaasexen , CeKllJ.\oHHue AB1U'I1.TeJlII MI, U2 
nO JlyqaDT. nHTa HHf! 0 1' mmt 0611\e l'0 npeonpasoea r exa U llp CCXUMa npeoopa­

,.. :" 
'. ~ 

80Ba'l'eJl1I He nczaaaxa}, YpOBeHb CKOpOCTH MllllutHhi aa,l¥ieTCH HI1lIpIIlIetIHeM 
o~e r o npeo6pasoaaTenR, T. e . HanpnaetIHeM,nOAaBaeNYM Ha Bee ~e~OH­
H1ie A!lK1'a'1'eJUI. COOTHOUleHHe CKopoCTeA ceKQlln nOAAeplKH BaeTCH pery.iurl'o­
pawH COOTHomeHKR CKopoc'1'eR PCl , PCZ, B03AeACTB~WH Ha BO~~eHMe 
ceK~OHHWX ~BKra'1'eneR . Ha BXOA ~oro 113 pe1'YAR!OpoB·COOTHOmeRHft 
CKopOCTe A nOCTY080T CKrHamW Be~ero Hanpnae tIHlI lJ~ II HaDpll&eHHR 
'laXOreHep,'lTOpa, npo nop~O HaJl bH01'O CKOPOCTH Bpa1lIetIHlI ceJnO.Ul. H3Jf ~H~ 

HHe COOTHOWeHiIR CKopoCTeA eeKQllA OC~eCT BJ1l1eTC II ~eJlHTeARMH HanpHK~ 

HHII FCCI , FtC2. 

+
U	 -"'i~------"'i------

Pac, 5 

KOHTPOJIbHOE ::'A,1J.AllliE 

B eOOTs eTCTllll1l C HH,il,I1BIIAYllJlbHblY ~lI eM ( eM. TalSJI. 3 ,' 4 , 8 ) 
cornaCHO mH~PY Heo6 XO~HMo: 

1.	 CAeAaTb pacue-r II Bbl60p MOII\HOCTK nplfBOAHIiX ABHrl1TeneA BU. 
2.	 CAenaTb pa cqeT H s~6 o p MGmHOCTH npeo6pa aOaaTeJlbHYx YCTP O~CTB R 

TpaH~PMaTopo B . 

3 .	 COCTaSHTb npJ.lHl\llmHUlbllj'lJ cxeMy sneKTponpKBoAa If ,fiaT\> ee xpar xoe 
onucanne. 

'1. Coct a flllTb CTJlYKTYPHylJ CXCMY auna nac r-o CeKIlJlOHHOro anexeporrpa nona. 

2 ~1 



Ts.6JUIlIll. 3 

n O CJl~~ 11m ,lRJl. ([)p 'f:)rcL 4D l~}c(\~ d.2 J3~ j.Sctyuarn MHOI'O,ll,Bl1r aTeJlbBe ~:%pa
IIlH pa Hor o npl1BO,lJ,a 

MM M eM Ii/OM M Mf'/~ M/UPIH p8,l\. Pa,n, · Pa,n, ·.' 
I 11 1f~ i'l 

,0 ,4 netW.'l'HBJi .1100 330 0,68 4800 2,8 25, 4 2,8 40 2 ,0 'fitpHC'l'OpHblP. C 

2 
-

llRctlWI );2, 
'l'Rnol~ 

5CRM 2 , 3 60 600 2b ,4 0,68 2 ,8 2,5 0 ,5 4800 2, 8 TIlPHCTOpHWl C 

3 
-

llirctiaR i2, 
'nmor~~ 
OKaJi 2 , 3 0, 68 0, 87 2, 5 0, 5 60 500 6800 3,0 26,0 2 ,8 80 THpHC'1'OPHWtI C 

4 760 roo 2, 5 0, 5 f a3eTHaR 51 6770 3,0 0,68 2,8 0,87 26,0 THPIlC'l'OPHblt:! c 
50 THpKC'1'OpHWA C'-' LlemOtlliaH 70 530 25,5 0 ,68 2 ,8 2 ,0 0,44600 2 ,8 -" 

0,87 2 ,5 0 ,5 THpHCTOpHblA C 
7 
6 Mem01DillH 70 550 6800 3,0 26,0 0 ,68 2, 8 100 

06ep'l'otnio­
yYlll.JroBOtiHaJ{ 50 0 ,4 THpl1cTopHWl C 

8 
800 5000 2 ,8 25,0 0, 68 2 ,8 2,090 -
760' roo 0,5 r a38'rHfU1 51 7000 26, 0 2,8 2,5 THPHCTO'pI I!oI~ c3,0 0,68 -

IlHCtUU'I JI .
 
IlII8.pKH A
 

\1 
4700 40 2,0 0 ,4 355 25,0 0 ,68 2 ,8 2, 8 Tv.PI1 CTOP~ C~ OO -

10 lilaI1l'lPOCHaS ' 250 24,5 2,8 40 2, 0 0 ,4 'l'HPI1CTOPHblA C 16 3000 2 ,8 0;68 -

on 

HIT 
lID 
on 
HIT 

Oil 
on 

Ts.6 JlH~ 4 

n O CJl e~ 11epexo,ll, HbIA 
l\l1%Ea npo uece BhI­
lIlH pa nO,1HIITb )l,J1.lI 

[locToRHHhle BOeUeHl'! Hac ro caxa ner 'JU1TOOOB PeKOMeH,IJyeMaR 
<p0pMYJla nepe­
xop,Horo npo­
uecca 

T.u. . T. TT TT.O. T3•M• npHBo,D. C VIII npl1Bo.u. 
C on ceKUl{1'l c c C C TOKa CKOpoC'rn 

I pecc 0, 003 0,020 0,005 2 ,0 - - CRO (35) 
2 CymHJIhHM 

rpyrma 0,002 0,025 0,005 3, 5 CO OM - (27) 
3 CymHJlh HaR 

rpynna 0,003 0 ,030 0,005 8 ,0 CKO CO - (25) 
4 Kamump 0,002 0,025 0,005 4,5 OM OM - (29) 
5 Cyunt Jl.bHaR 

rpynna 0,003 0,020 0,005 4,0 - - CKO (35 ) 
6 Ka.nUH,D,p 0,002 0,030 0,005 4,2 CO OM - (27) 
..., npecc { 0,003 0,025 0,005 2,5 CRO CO - ' (25) 

8 CymHJIb HaR 
r pynna 0, 002 0,020 0,005 10,0 OM OM - (29) 

9 CymJlJlb HaR 
r pynna 0,003 0,025 0,005 6 ,5 - - 0:.1 (31) 

0 IWww> 0,002 0 ,030 0,005 3,0 - - co (33) 



5.	 BwnOAHHTb pac~e T nepexoAHWX npoQeccoB ce ~oHMo r o 3A8KTponpH­
BOAa· 

ME'l'O,[UitIECIDIE YKA:3AHi'Ji ({ KOHTroJlbHOlLY SA,D,AHillJ 

Pacq6~ M~OC TH ABHrsTeneA npKBOAHTCH no ueToAHK6, 1I3.oasHMoR B 
Paa.n.e.t6 wllleTOWf1IecKII6 YKa31lHHH K nporpaMMe" . TaM ae nOKll3llH8. npoaep­
Ka ABHrateJlJl Hll nycKoBbie ycnoBHH. HOWlHanbHble A8tUlbIS ABlIra'l'E:,18A npa­
BeAeHW B KaTaJlor ax H IlIlCTHtlHO B Ta6n. 5 . 

'l'a6nH~ 5 

THn IbIu!OC'l'b 
. PH 

KB'I' ' 

TOK 
li=440 B, 

A 

CKOpOCTb 
B~e~H, 

06/ Wl H 
Dc l b, 

A 

T&. . 
C 

TQ ) 

C 

fi91 . 
092 
nI DI 
0102 

HIl 
112 

nI31-4K 
nI31-6H 
nI33-6K 
nI33-8K 
nI 42...9K 

32 

~ 
?5 

. 95 
125 

. 150 
190 
240 

.300 
400 

85 
1I0 
143 

192 
40 

. 316 
366 
462 
flea 
?45 
980 

1000 
1000 
1000 
1000 
1000 
1000 
900

II00 
900 noo 

1200 

0,08 o 07E, 
0:060 
0 ,0525 
0,051 
0 ,046 o 0445 
0 ;0415 
0,035 
0 030 
0;020 

5 ,6 
~, ~ 
6 ' 1 
? ' 2 
8' 3.')

12 '8 n ' 6 
12'5 
12 ' 3 
18;3 

0,20 

8: ~ 
0, 28 
0 ,50 
0 60 
0'70 
0:70 
O,5? 

6:~ 

0 ,069 
.0, 071 
0, 093 8109

:1I0 
0,134 
0, 190 
0, 185 a 221 
0'245 
0: 20 

B '1'00.11 . 6 , ? npHBe,n.ellbl TexHHth.ClUle ,n.IlHHJoIe 'I'llpIlC'l'OpHWX npeoepaao 
Ba'l'e!eA II C H n o ~ TpaH ~OpwaTO PO ~" paOqeT HX napaweTpOB II BbI6 0p H O ~ 

lIHHaJlhHlllX aenH'lHH ,n.aH B MeTO,ll,llqeCIUIX YKaallHKRX K npor' 
Ta6J1 H ~ 6 

;	 Hanl1lOl6tu18 BHOl.mHaJlh H8.S1 KUlJl ; .THn.ar peraea ClUIa BbInp1lN­ mlTallll\ell~ ~I4H HaIlt - %neHHH TOIla , A ceTH 08 

91 380460 100 I AT-l 00/460-2 
380460 200 AT-200/46Q-2 2 g~380460320 AT-320/460-2 3 95460 380 500 · 4 AIf-t 00/4C'O-2 94460 820 5 AT-8886~-2 ~g . 94 4601000 6 AT-l 460-2 89380 460100 ? ATP-loo/46D-Zp, C 

93380460200 ATP-2oo/460-2p, CB 95380460 320 ATP-S;W! 46Q-Zp c9 96380460 50010 ~P-E.00/460-2 ' C 
460 800II A P-8oo/"W-2~ : C ~4~460ATP-IOoo 460- p . C lOoo12 380:c30 -BY	 3.<jQ'9 • ~"	 [0 , j:5 , btl13 

26 

COCTIl BJIeHKe CTPYKTYPIIOII cxeMbi CeKl\HOHHOro 3 JI ~ I( TpO npH B o.o.a H 
paCqeTHble aaPllCHPoIOCTiI .o.JIIi nocrpoeaan nepexonsor-o npouecca noaasasa 
IIltJ1(e . ' 

Ta6J1 Hl\a 7· 

;	 hanplV,(eHlle HOMllllaJlbHble na-MOll\HOCTbTHn 
paMeTphl npeo6paso BI'\. ceTeBolIrpaHc1JoPMaTopa 

OClMOTKII , KB BaTeJlIl 

AB 

250 
2 

460 160 1 TC:3IT- IWI 0,7 0 .38 
460 400 250 TC30- 250! 0 7 °f38 630 

4 
460 6 0400 3 TC3I1-400! IO 
460 rooo6	 10 630 TC3I1-630! IO 

1600 460 6	 10 1000 5 TC311- 1000!.IO 
460 2500 6	 101600 6 TC3I1-1600/ 10 

MH O r 0 A B H ra T e JI b II hi II 3 JI e K T P 0 n p H B OA c "n . 
HIl pac. 6p. noxaaaua TY HKI.\llOHaJlbH3.1I cxexa rapacropuoro anearponpaeona 
CeK l.\lIl1 C WI , HIl xcropoa: :& - ABHro.TeJlb. T - raxoreeepar op, TIl - TlI­
pllCTOpHblIl npe06pa30B'lTeJIb , R:: , PT - peryJIIITOpbl CKOpOCTII II TOKa , 
~T - Aa~K TO KB_ 

CTPYKTypH3.1I cxexa npasona rroxaaaaa aa pHC . 6[5 , rAe.J?, './32 ­
,lJ,II HaMHqeCKlle Ko:$PlIl\I'l eHTbI perYJIllTOpOB CKOpOCTH II TO Ka ; T

l 
, L2. ­

nOCTOHHHHe BpeM perynaropoa; ' Tn = ~ lll . - Co­eH"	 ,cia =~o:L t Tl1\: T . C 
rJIacY1JU\(~ \-K2~IJlu.\HeHTId; - nepe,n.13.TOQHbI!f Ko::$IJlI l.\lI eHT I ; KTn 
~Q = ~ o c , TTn' TH, T3M, TAT' TT - nOCTORHHWe BpeMeHH TlIpllC­

o e
6	 3 J1e KTpOMexaHHqeC~ 

. 
all AaT-.TopHoro npeo paaO BaTeJIIl, IlKOpH ASHraTeJlH, , 

qKK~ TOKff II Taxor eHepaTopa . 
~~CPU TPIIM HeCKonbKO BapllaHToB Bbl60pa napaMeTpOB peryJUlTOpOB 

~OKa H CKOpOCTK. 
a ) . lIacTpoll Ka perYJlIlTOpa TOKa Ha cKoppeKTllposaHHhlIl onTHr.tyM (CKO) 

II perYJlllTOpa CKOpOC'!'1I Ha cHMMeTpllQHbl Il onTItMYM (CO ) . 
~HHW~HqeCK~ K03~Hu~HeHT YCHJIeHIIH peryJlllTopa TOKa npHHHMlleTcll 

paBHWoI J12 = H T ~ ; er o nocroaxaaa BpeMeHII L .2." TH; 
KTp; d.. 3 r - KTn '] fh- ' HR' K.nT - K03<Wllol l.\ll eHT pa30MKHYTor o KOHTypa TOKa ; 
TZ2 := TT T1 + TA1. - HeKololnellcHpyeM3.1I MaJlall nOCTOIlHHaR BpeMeHH KOHTypa 
TO Ka . Ilonaras (I + TTnP)(I + T~TP ) <O' (I + Ta T· p); ypaBHeHlle 'p1l.30WKHY­
r or-o IWHT.YPIl. roxa 6y.neT 

~ D(h(t') = T (~ T )' L1t)t(p) , 
: 2 p + r:... P . 
27 



a) 

Uw AT . 

~,~,
 
PC 

PMC . 6 

.;fl 

)l.Jlll 3aMKHYToro KOIlTypa TOl£a nOJlytla eM 

( ~ 1+ TiJrp D( :\ 
D. LQ P =ciaTJ-<arClf Tnp+.Tt 2p 2) · /":;. PI . 
)l.HHaMH~eCK II ~ KO~H~eHT pe rynHTopa CKOpOCTH 

1A _ darflor T3n 1:, = It i.;
 
J-I ' - 2 6c h i
 

T1:/ =TT i- TL2..
 

nonaraH I + TaMP d T3~ ' AnI! pa30MKHyToro KOHTypa CKOpOCTH 

nonytla~ 1J ( p~ = (1+4Trl pX!rTaTP) _ 'L\ 1) (p) . 
8 Tr.ip2( I + TI:zp + h;p2)( ( + Trp ) . T • 

TaK HaK T,II,T ' T 2 H TT MaJlbl no cpasueuan C ,u.pyrlUlIl nocTosiHHwMH apexe­
1111. TO MOJllHO nOnOlF.HTb I + T,II,~ I. (I .. TrP )(I + TlIP .. TlI~p2) ~ 
~ ( I + T1IP) II npe~ee Bbl~eHHe MO~O 3a nHcaT b 

L\L)p(p)= 8Tii ~1r~ ~~I l p ) ~ DT(p) . 
~H 3aMKHYTor o KO HTypa CKOpOCTH MO~O 3a nHCaTb 

.6D (p) ::: (~ "4 Tt I P)P +TT P) It '~l\ (~ . (24) 
~ U+2Tl: I P)(~ + 2TIIP +4 T~Ip:') cil' 

npH ,ll,OCTa r OtlHO Man OM cKa tn<oo6pa 3HoM BXO,ll,1l0M CHr HBJIe . \(or ,ll,a p ~­

rynHTop CKOpOCTH B Te tlellHe nepeXO,ll,HOr o npoQecc a He BXO,II,HT R 30Hy 
Orp!lHHtle IlHR. pe mexue ypa BHellHR ( 24) npx HyneBI.lX HatlaJIbHliX ·ycnOBHRX 

113MeHeHHH CKOpOCTH wo~o npe,ll,CTa llHTb B IlH,II,e: 

6.0(t) = ~ +A e-&t-t 2e-
U

\ B ~Lnq.t -'D~ q-t ) ; 
rl n J TT . B- O/.:z.. 3 1T . CI\ _ J TT . ( 25)

au~ J-i =/ - 2TI.I' - ,'-Iv TL! , J.J - 1 - 4 T1:~ 1 

b " ~ . 0 ~ q?J ~ == 2f tl , 0. = 4T!:4 • q. = , TI:~ ' 
6 ). HacTpoRKa perynnTopa TOKa Ha CKMWeTpKQHYn onTHMYW (CO) H 

perynl!Topa CKOpOCTll Ha onTKMYM no NO AYn~ (OM). 
)l.HHaMHtleCKHe nap aNeTpW KOHTypa TOKa npHHMN8n TCH: 

A Tl;l _ . 
.}--/2 =:: 2 ~TP T !:2 .1:2. = L1 T1:2 ' rn. = Tm+ Ta:r. 

29 



.nJlIl pa30MKHy Tor o KOHTypa TOKa y pasaenae CiYAe T: 

D ( ) TQ(h 4T1:aP) 0 ('
~ OT ~ == 8Ti2 P( i +Tl;lpX ~ ~TmpXhTaTP) · !J. 1 p). 

ECJUI Til> (3 - 3,5 )' 4T 2 ' TO MO";HO nOJlOllUI Tb I + TIl P= TIIP , ll p I1HHM<.l1l 

Ta~e (I + TTnP )( I + TATP ) ~ I + Tr2P, 1l 0Ay~aeu 

ADoT(p) == 8Tj2p1(}:fL2P) .b,LJ i (p) . 
.nJlIl 3D.MKHyT o r o KOJ-lTypl TOKa ypasneaae 6y)\eT: 

L (\ (1TitTl:2P)( ~ +Tch P) 1J ( ~ 
b, ~ p) == l: QT ~ClT (LI Tle pa + ~n~~p d )( 2T:f2 P t O -t::,. \ p . 

n OJla r all ( 4TI22p~ + 2T L2P + I ) ( 2Tr2P + I ) ~ I + 4Tzzp H I + TArP ~ I 
IlOAY'iaeM 

~ Ll>l(P) ==c1 .1 ·~t)i (P) · 
OT'~OT 

nflpaMe ~'pbl peryanropa CKOp OCTH
 

P-. _ oLaT'K ih T~M '1"" - T

.)-/, - 25 T zl ' L4 - an , 

c 
. .nAil pa30MKHyToro KQHTYpa CKOp OCTM 6YAeY HweTb 

~Up ( p) = a Tl: I ~(~ +THP) l\ l)bea(P) . 
ECJIH npllHIlTb Tn = 'l"r' TO Ann 3aMKHyToro KOh t y pa nOJlY'lli1ol 

liD.(p·~~ _iTTT P ./J. t) &a(p0 (26 ) 
II 1+2TJ:lp +2T'it pa e ..

Ilpa CK&'Il!(lp6paSHolol 113MeliellHIl IlXOAHOr o CIIT'IiM6. llaWeHeHI1C CIWP0C;­

TH CeKlll1H BO Bp elJ\OHH clYA6T OllHCLlB8Tb Cli CJJe,ll,i'IlUII1M IllJpBlII eltHCW 

1\ l) (t) - 1-e-~ ' C{Yc) .r..ts L ' - . .2.T:n . ( 2? ) 

B). llac ~'p Oll l{E' POI. JJRTOpOB 'tOKa ~ CKOrOc 'rH sa OIlT I1Ioo/" n o 

W'lilj'Jlli ( uIJ) . 

)l.HIIU.lllltteCI{I\ t1 !W f.lOl 40HI\ll l 'H'I' yen neusn KOIIT ypa. TOKll 

Tg r \- rJ\~ 2\-l "pTr2 ' ,1 =- q~ ~ :). =TmITa l 

YpaBH eHH6 pa30MKHyTor o KOHTypa TaKa 

6.D OT (p) =~T[Q ~(i +- Tl:Ilp) .~ D.(p) .
 
Yp a BHeHHe 3!Ul I(HyToro KOHTypa TOKa npll TAT = 0
 

1 . 
Ll ig(p) =olih ~OT( ~ + 2TJ:p. p + 2 Tr~ p2 ) 'DoD l (p) , 

n ap~~eTpY perynRTopa CKOp OCTH 

p.. d ar }far73,., . -r- T . T T- +2 T
.F:'! := 20 Tr:I , == 31'7, I V = IT' t:eL. I 

c 
Yp aBHeHHe pa30NKHy Toro I(OHTYPa CKOpOCTIl 

.6Op( p) = 2Tc,~(1 ~ hlp) . ~ D&a (p). 
nacne aaMWKaHHR CKOpOCTHo ro KOHTypa 6YAeN HMeTb 

I \ ( .\ (I + Tr P) [)
~ Ud p) = 1"2Tl".Ip"2Tt~fY 6 '6e.a(p). (28 ) 

npll CK8.tt Koo(5pa.3 lf ON H3NeHeHIlll y npa BJIlJ1JlI\ero B0 3Ae RcTIlHIl H3weHeHlle 

CKOpOCTIl 6YA eT OllH CYB8 TbCR c ne~HW BypBllleHHeM: 

I \( ) - i ( t 2T1::2 . -t ) .
6.u t - t -e 2Trl t.o~2-Ttf + Til nrL 2T;[{ / . (29) 

MHO r 0 ~ C H r aT e n b H Y n 3 ~ e It T P 0 n p H B O A C 

o ~ ~ II N n p e 0 GP a a 0 B aT e n e M
 

Ha pac, 7 nOKa3amo rpYHKl\HOHB.JlbHBJi H CTPYKTYPHBJi cxeMbl ce~oH­

aer-o np ll BoAa C 0611lKN npe06paaOBaTeJI €M . Ha CTpYKTypHOA CX6Ne CeKQHOH­


HWR A BHra'fenb ncxaaaa B npeAllonolKeHllH T » T H '!'o r,l\ll
 

T 2TQ T 
3M 

2T~ 
R 

' 
. i3t -== 1 -~ ~ -L(rQ / T3-;:;" a2= -1+'11 - Tl)I/T3", i ' 

11 3 M - H3 TB. n. 4, T - H3 Ta6A. 5/.
R
 

.Q1l#epeH4RMblloe ypaBIlem16 paSOMHHy'l'Oro KOHTypa 15Y,l\eT
 

Iiu(t)= P. (-I +T~p)( h't ~p) .dm '/-Im '1-.:'0 .td)5ea t) . 
,JJ ;tfp (I I- TrPX { l- Tnp)(1 ~liY) ( I-To,p)(ItT&jJJ
' f~ O l: I-

r )J,e I-!.a== .. 

MaJ!y e n OCTOflH HYe KOHTYpa p erynllpOBB.III1R (TT ' T1'O' T~) 1l0llHO 

o6ceAHHHTb H nO ~O~I1Tb (1 ~ TrP){ J + TTop )( I + TAZp) ~ I ~ Tlp , 

Ilocne :.tTIll( 'ynpo l!teHll ~ Il OJlyt13 P.M I 

n (t) p. (l 1 t fP)(1Ii ee2 .!- m ·~m· J.-< . ~ 0 ~) 
b.u , ~ }-J tiP (( .J.76R I +Ti)fP I+ T~p) ' 
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PaCCNOTp»W pa an H\lHWe Ha CTp o AKH n~-per ynRT opa .
 

a ). HaCTpoAKa Ha on THMYM lLo MOAYn~ (OM)
 
B STOW cnyvae P. = IDi I ' T , =Tal ' t =Tb
 

.)-J 2.d.'m 141 1\ (OOloTL • 2 . 

n OACTa BJIll1l Il pllHR Tbie napaae rpa per yna'ropa , Awf$epeHl\>IanbHoe 

ypaBHeHHe paaowKHy To r o HOHTypa nonyttHM B BHAe 

~ t)(t )= 2hP t 1+T1:p) · ~D~ea ( l) 
~n ll 3aMKHy To r o KOHTypa nonyttHM 

A \(t)- (~ -I' Tr p ) . D (t) /);. v - 1+2Tr.p +2r: p2 A b~a	 · · (30 ) 

n pH eAHHH\lHOM BXOAtiOM B0 3A ellcTBHHL\t\t.a(t)= l( f) f13M€lleH He 

CKOpOCTH c eKl\HH N0lHO OIlHc a Tb y paOHe HHeu 

' ) - I t ( TT\ '	 --i-]60(t =-(-e 2Tl Lcm 2iI. +1 -rrJ}t·t"1- 2 Tr. . (31 ) 

0) . Ha cTpoAKli Ha CHMMeTpH~A OIl THMy U (CO)
 

To\ . 'l' ~ J' T . -r- =T
 
= ( " f I \...i - 'i 1., l. ~ b . j) . 

20,,10 14m \'~d L 

a) 

.)~) ~ f 
f}

u 

PII C. 7 

J2 

TIpe.£\nOJlar aR KaK H paHbule T"l.= TT ~ TTIl oJ TA21H , xpoae ror o , n~ H 

p,OCTa TOt/HO 6 0JlbW0 l1 TAl )l,JUI 3aMKHYT or'o KOHTypa CiYAeM HM8Tb 

-\\( \ (l +TI.E) ( ~+~ T2:: P ) L)() ' 
l::iu P}=n .. ? T ...rN1. ')1_r. .• /.n~ f'I2) ·6> p . (32 ) 

Ilpz eAl1llH'IHOM y npn.!lJIfl1OU\eM 1l03l\el'.cTBHH Kp ll Byll nepexonaor-o npo­
uecca MOlKHO nOJlY'lHTb ~ ypaBHeH;''' . 

DCI:.) ;:: 1+Ae- t12e -a.l(BJing:t -'D~qt) , (33 ) 

TT . n 04"A",- 1r . U'\ _ J- -.h..... . 
rne A= .I - 2.Tt:. • 0 = • vv TL • D	 - .li T-r. '
 

J
lL ~ . a. ~ . O -Q'·3.3 - - ­
0= 2T1: ' = '-f T1.: ' -r - ,'"1 Tr. ­
B). HaCTpO ~ Ka Ha C K Oppe !< T v. p0 5all l ~ !1 onTHMYJA ( CKO). 

B STOM cf1t1a e rrp HMeHRJJTCR CJleAYllU\lole napaa erpu 

.f;J = l-< T~~ ', 1: = Ta ~ : L 2 = TB. 
)J.lol(jxpepeHl\HaJ1bHOe y paBHeHlle 3aMKHy To r o KOHTy p a (lYAe T 

.\ \( :'I 'I -~ Tr~ . -O( x 
[), LJ p) = 1+ fr.p + ¥p2 -6, p). ( 34 ) 

Kp llByD nepex o.£\Ho r o npO l\eCca H3MeHe HI1J1 CKOp OCTH ,Il,BHraTeJlJI MO~HO 

nOJlytlHTb, BOCn OJlb3 0 Ba BaJHCb ypasIl8HH€M . .,. 

l::i l)(t)=~ -e-Jilcmo,8bO~ +~ (1-2 i~) ~ lt1. 0.8Df:> ~ ] . (35) 

Pa c tI e T n e p e X 0 )l, H 0 r o n p 0 l.\ C C c a H 3 M e II e H 11 R 

C K 0 P 0 C T M C e K l.\ Mil E M C 101 C n on b 3 0 8 ~ H HeM 

:3 B 1.1 . ..o.J1fl pa 3p a.6o TKH a.nropHTr.l U p a CtleT3 nepeXOAHID: npOl\eCCOB H3MeHe ­

HHJI CllOp OCTU c e KU11 10l EM C HCn OJlb30BaHHeM 3BM AOJDmu OhlTb cocr aeneua 
MaTeM:l'nlUeCKa fl M01\enb OnTHMI13HPOllaHIIOR AC? CKOpOCTH. )J.JUI STOI'O B ne­

peA'lTOtlHble rfryHKl.\HI1 3 AeHb e B , cooTBeTcTBytrolHX perynaeopy TOKa PJ: If pe­

rynaropy CKOpOCTH PC (pac. 6 . ? ), n o.o.cT a.BJUleM napaMe Tp ~ Pf Ii PC B 

a BHClolMOCTIl OT 3a.n,atl H\lX On THlAllJlhHhIX uacrpoox KOII TYPOB TOKa H CKOpOCTIl. 

I1p H On TIlMaJlb HbIX tl aCTpOn KIlX KOII Ty pOB 6 0JlblDile n O C T OIlHfl~e Bp eMeHH KOHTY­

pOB ROMneHcHpynTCJI. BHYTpe tlH Il ~ TOKOBhI" KOHTyp CBOp a \lHBa eM H 3ar.te HfleM 

3KBHl'llJleHTHblM 3 Be llO':! . 0 6p a Ttly lO CBR3b n o CKOpOCTIl, co.o.ep~8.lI\YJl unepllO­

1\l1ttecKoe 3 BP-HO ( 1 t 1 1 ), 3aMeHRCM O,ll,HHHttHo A C riep c,Il,aTo'IHo ll 'furHKl.\loleA. 

PiWHI) t\ I. BCJle,Il,CTBll e ~KOtl 3LiMPtlhI tlU BX01\e ACP nOJlBJlJleTCJI 'ipo pCHp,YD flp-e 

3BeH O c nepenarouuoa ,pYHK1\ll c A (I f. T TP ) , Ho en e nepetJIlCneHHblX npeoopa­
~O *UlHC1 110JrJ tl8. CM MUTcMaTH'~ec KY () MClJ\f'Jlb o n THMII;mpOBa HHol1 ACP CKOpOCTH, 

:13 



nOKaaaHHYD Ha pHC. 8. B aToll WOAeJiH KO~H~ eHT~ HI H K2, a TaKae 
BenH~Ha HeK owneHc HposaHHo~ wano A nocTOflHHOR speweHH T aaSHCRT OT 
BY60pa Hac~ p oliKH KOfiTyp OB. 3HaqeHHR HI' HZ H T 8 aa SHCKWOCTH 0 '1' 

» BapKaHTa Y Ka aa ~~ B Ta~~. 8. 

t 

PilC. 8 
TM JlHl¥' 8 

~~~:AtUU1 I 2 3 4 [, 6 7 8 9 0 

HI . 
K 
T 
2 

0 
I . 

Tl 

0 
2 
Tr i 

0 ,125 
2 

TItt 

0 

i 
!ll 

0 
I 
T£ 

0 
2 
T El 

0 ,125 
Ii 
T14 

o 
2 
TI:l 

0 
2 
TL 

0 ,125 
2 

Tz t 

JJ,nH yaaaaHtl0R Ha pltc. 8 Lla 'l'ewi'l'HtteCKoR WOABJIK CO CTU8JI8Ha npor­
pwwwa ~ H3~K e ~op~ - 1Y, KO TOpaR WOMeT (lWTb HCnOJlb80aa Hu AnR pa 
(50'1'1>1 na aBY ~ MERA ". yC'l'aHosJleHHoli B JI'lW.tBll. :h'a npcrpaasa WOllleT 

. (lillTb . KCnOJlbaOBaHa Talal8 AJiSI AP ~ :'HX aBlll, Mil uero CJIep,ye'l' HsweHHTb 
onepaTop~ S~OAa-B~B ~~ B COOTseTCTBHH C TKnow 88M . Opa COCTa BJleHHH 
ppo r~. np.IlSl'l'bl o(lo31iUQeHI1H , YKaoaHH~e B TElOn. 9 . T1I6.1Hua 9 ­

. , , ~ i I ~ _.. 
0603HaQeHHe 

cxexe pHC . ~ 
D603 Ha 4e liH~ ua. Haa"aHHe 

B lIpor peJ.IWe 

-'
 z
T ! 
1(1Koa<W!KL\HeHT g~K2llOCTORHHaH BpeweHH 

HelownellcHp0B3.HIllUl T5

nOCTOlUil lall IpewelUl
 

r Tn TT 
'I'IlXOreHepaTOpa 
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2I 3 '. 

T1:TeKY1IIee Ilpe MR 
War ~YnpaenR~e e eosAe P.cTBHe ~U 

X6CKOpOCTb 
qHCJlO maroa N 

OKOKtt8HKe TaOn.9 

Ilporpaaaa pacaera " OPT1 " 
ACCEPT 5,\I ,Cl,C2,T0,TC ,H,N
TYPE 15,0" Cl, C2 . T S • TG H.N 

5 FORMAl (5FI~ .o.14 
I 

XI ¢ ' (/' 
X2~ = -z . 
)'3~ =¢ .Aq ..&= $'• 
X5 = . 
X6t1l=Cli· 
B1v-:; h"lT:)
 
Al = l:.XP( -Htr~ )

All = 1. - i.I
 
52 = CUBI 
83 = BI/CZ 
;.. = TG/H
K = ~. 
:1)0 19,;' I = l ,N
 
K = n+ I.
 
T =I!l< H 
UI = U - X6¢ 
Xl =UI ;f, B2 + xi§
X2 = XI ""Bl + XZ 
X3 = U1" B3 + X3 
X4 = X2 + X4 
X:; = X4 * AIl + X5~ ilA! 
X6 = ( X~ - X50)~ A +X5 
XI(/) = XI 
X2§ = 1:2
X3 = X3 
X4 = X4 

~~~i.~t . nc.OlD 2~l~ ~ , l..l. l~.)G() m ~ 'P 
2~5 ifyPl 2.(/J , T. X2 , X3, X4, X5 , X6 
I CONTINUE. 
I FORMAT(oFIGl 5 .14) 
2fIJ FORMAl (oFf(i) .5 )
 

5TOP
 
E N IJ 
nopRAOK BeOAa AaHHYX 

l1cxoAllble AaHlII,/e ,/\JUt pac uera yKa311Hhl B TaOn. 8. BeO,ll,HTb Aa HHWB 
Heo6xo,lJ,IIMO B llolJfl,ll,Ke ovepenuocr u , yKaaaHHOM B onepa ro pe ACCEPT, B 

3h 



BKAe AeCHTHtlHOrO QH c~a C AeCnTKQHoR TOqKOR. QHcna oTAe~mcTCft OAHO 
or APyroro aannTo ~ . Ban~HY mara H peKoMeHAYeTCR B~6 paT b 0, 01 c, 
QMCJlO area N. lOa , BeOQHHY CK8qK8 ynp8BJlftklU\e 0 B03AeRcTBHn U=I. 

np ~ep B~oAa HCXOAHUX A8HHUX
 
1., (,1) ., 2.,0 .(/)3, C/J • Q:> I, IC/)¢.
 

BwsOA peSyJlb'l'8'rOB pacaera 
B npYSeAeHHOA nporpawwe oc~ e CT~e T Cft BWBOA Ha 3KpaH AHcnnen . 

BwBOAnTCn HCXOAl{l,le AaHHWe no oneparopy TYPE 15 •.•. H pe3 Y~ b 'l'8'1'W 
pacqeea no oneparopy TYPE 2 (/J, . .. Pe3YJlbTaTbl ~Cq e Ta BWBOAftTCft 
qepes T = 0,1 C 0'1' a ,11,0 I c. HsueHellHD CKOpOCTH b.U cOOTBeTC'fByeT 
X6 B nporpauue. BwaoA oc~ecTan neTcR B sHAe Ae C ftTH~ QMceJl C AeCft ­
'l'HtlHoA 'l'OtlKoA. 
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