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M'fa. BWDOJIHett& BO JlbBOBCKOM ometla JleHMHa no.nMTelCHM'I8CKOM 

IIHC'l'IITyTe .IIMetlll JlettMHCJtOro J(OMcOMOna. . 
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X&H,li.K,lt&T TelCHH'IecKKX H8yK 
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B-o,:yDI&Jr OJr&HII3&ttMJI - MocXOBCJOdl ~IIOTexHHtlecKHJ.\ KHCTKTyT 

AH CCCP 

3aa!MTa~l!iccepraUJIII COCTOIITCII . .,!'::/-., ·(/{_NO yt.J> 199I r. 

, e.{ 0 qac • .::;70 MMH.. Ha 3acep,afti!M Cnett~~~M3KpoeaHHorofcoeeT8 
OpK JJ&~OpaTOpMK BYtfMCJ!IITen~HOA TelC~IIKII II 8BTOM8TH38UJIK 

O~t.ep,MHeHHOI'O HHCTHTyT& M8pHYX Hccnep,oeamdl, r.AYCSHif. 
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· OBI\AH •. XAPAKTEP.OCTI1it\ PAIDTii 

AKTyanbHOCTb pa60TY. Bo3paCTtw.J48Jl. HHTeHCHBHOCTb, 3KCD8p!!!CHT&nb;.. 

H!.tt uccn~osa.HID\ BY3Wlam; lieo~xo;I.JU.!OCTb asTowaTH3~ o6pa60TKI1 no

r.yt~aeW:c MaCCHBOB HHrlJo,pMSI.i'IH c n~MeHeHHeM aBM. 0'1'0 npKseno R HeoC!-~' . 
XOP,HMOCTH C03P,8HII.I'I 8BTOM8TH3HpDB8HHbDc CHCTeM H8ytmYX HCCJie,ri.OBBHID\ 

(AQH1), nocTpoeHHn H pa3BHTKIJ KOTOp.IX ·s HBCTOD!ee speyJI!' YAM.IleTCI! 

oco6oe BHHMaime. AQU1, Op1eHTHposamu.re '!ia o6pS.6oTKy' H306paaeHKA. BY

p,enKJIHCb' B ocoeib!R KnaCC EurrOMaTH3HiX>BSHHYX CHCTew - aBTOM8TH3Kp:IB8H

Hl>le cKcTeM~>~ o6pa6oTiW Kso6pazeHID1 (ACXl¢.af. B HacToslltee speu.11 tiaico-: 
AliT mKp:IKOe. Op1MeHeHHe ~TOI'~tlecJtHe M8TOAY HCCne,u.oeluma. &non!..:. 

30B8HHe 3BM np1 oisPQ6oTKe ~TOH30tSpUeHIDl (~H) II03BoJJileT aOBwCKTb . 

TO"qHQCTb H o'6ieKTHBHOCTb o6pa6oTKK. pe3Y,n&Til'1'0B aieneptueirra, 3Ha.: 

tiKTenbHO pacii!HJ»!Tb·OCinacT~ np~~NeHe!Uta' ~Tor~~ecJOOC aieTo,o.oe. 

fiPt. oeipai5oTKe ~H,KcnoJib3ym'CR ycorP,RCTBa BBO,o.a' MHClOPr~K, 
ycTpollcTsa abiB·a.u.a HH!fxip.ca~K, ycorpoRcTBa o.focspueHMa KH4oPI~K 
(YOH),. a Tot.i' tiKcne To~em~o.:.xoomKHaTHoro TKna, Ha 3neltTpoKHO~nyqe
swc Tpy6Kax (aJIT) C M8I'HH~Iil>IM. OTKJ!OH8HHew 1 KoTop)e n03BOJlJlft cp,'enaTb 

npouec'ct.~. K3l.iepeHHII H 'p8cno3H8B8wlR OCipa30B Ha ~~~~ CSonee. rKISJCJDOt • ; Ha 

3Toll ocHose nonytrKTb 3HatiKTenbHLie · npeHMYIIIecTBa · s · cpasHeHMH. c · Kcno.is&-

30BaHKeM P,Jlll 3TKX ~ene£\ .OnTHKO-MexaHMtlecKHX CKCTeM~ : 

"BalltHLIM Y3J!OM, ,BXOP,H!JtKM B CKCTeMLI o6PatSOTKH ~H· .ll&n~CB 'ycTp:IA

CTBa)n03H~OHHpDB8HHII (Yfl), npeoCSpaa~Ke, cHrHan nosK~OHKlXIBattK.R 
JJyqa, CrlJop.!llp:IB8HHbiR, Hanp!Mep, ~tPJlO-:-aJiMOI'OBIIDI npeo6pa30B8TeJl8111 

HJ!Il Jllleil>IM p,pyi'HM rlJopmposaTeneM,· B·TOK K8Tynt9K OTKJ!OK8HII.R (f())." 
flp1 BBOp,e ~ti ,TOttHOCTb BBOP,8 onpe,u.enJieT~II TQ'qHOCTbll ll03H~OHHpoB8HIIR 
nyqa Ha sKpaHe aJIT~ CyNMap!:ial! norpemHOCTb no3K~OHHpDBattKI!.Jiyqa · 

Opt ,ne£\CTBHH BCex P,8CTalSHJ!K3H'!J'IllltKX !llaKTOpDB',O.OJiliHfl Cll:ll'b 0 KBlt npa

BilJ!O, He CiOJibme OOJ!OBKHY nepeNeuteHKII 'Jiytra B COC8,11.Hil0 ~pecyeMyl) 

rouxy. AHaJIOI'K"qH!>Ie TpeCiOBattKI! Dp8,11.t.I!BJ!JIIlTCII K. ycTpoACTBBY B_WlO,O.a 

.i~!!fx>p.car~llll Ha rlJoTOHOCKTeJib. Ib3TOMy I'Jl8BH811 3~atta ycTpollCTB :esop,a

Nlll0Jl8,(YBB)::.. .ro.tfiocTb sso.na Knii,BLiso.u.a HaocspueHHII, xaTopa.I'I·s 

nepRYJl ot.~epep,b onpe,u.en11eTCft TO"qHOCTbll rioiaml:ioeaHHft TOKa s HD. flp1 ·· 

~<NilOAe o6paCiaTI>Isae'MbiX K30CipallteHMA· Ha 's!tpa!te YOH Tp(i6yewEut TO'qHOCTb 

DO:!ItllllOHHjx>silHKI! nytta on~eJll!mC.il 1 

nPe.u.en&HOR paspemaoiJteA CDOC06-

HOCTbll I':"838 onepaTOpa, K,, ~SK 'npaBKJIO, OHa, ropa!J,11,0 HHllte TOtiHOCTH 1 

KOTOpyxl HeOCixohHMO oCieenemtTb np~ sriao,D.e' KJJK BBO~e. ~H. fllit. BH3yanH

:!8UKil ll:!OCipal!(eHHII B8lltHLIM !paKTOp:IM I!BJISeTCII t18CTOTg K~p:IBOit ~Bepr
Kil lt306pa~eHHR;(KOTOpa.I'I ·3aBHCHT OT KOJIK'IecT~a BYBOAKMYZ3JleMeHT~B 
ll:!06pal!teHI!.R B O.ItHOM K~pe K .OT BpeM8Hil sb!B0,11,8 OP,HOro 3Jielletft'8 H30-

f." -· ...... ---------. 

~ O_tr~t.ahli.ftiii;li ~Hcr.nvr.\ 
~ ffil'!~mt:u: nrc.~,~mm~:.~ 
~ 6HSJt¥tOTEHA . 
t!~ <# ... lf'Jlllba __ _ 

-_, •.. 
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6-ptl1ltem!n. B 3T():l Cll.R3K 6NCT:pop.eRcTBHe YOH nptHIDiaeT p.olo!Hmipyi)!J(ee 

:m'a-qmme. llo3T01!J' rJIIWH0£1 a~a11SA ·YII; Hcno.nbsy~ p.iu1 YBB, c.nep.y
er CW.Ttl.'l'b Bi:cOJtO.'l'0'$lO ~p!KpoB8HH8- 'l'Oita, B ':'0 BpeM11 KaK B Yll P,JUI" 

;'OH CJiep.yeT ~e.n.W:b' B nepeym. OU6~b BIOOI8HH8 Bpet.!OHn ycTaHOBJ16!UI.Ii 

.foxa• B aToR CBHBH YII·~e.~~ecooiSpaaHO uaccH4lH~:posa~. Ha p.ae rpymlii.: 

; npe~sHoHHble, MCIJOJibsyewwe ~Jut YBB, .H 6NCTiJOp.eRC'l'ByB)IItHe, n~Ha.a-
P.ntte:uuae p.JIJI· YOH;· ·· . · · 

Bon:pocu nim~H~ H c.na6o~ OCB~eHHe n:poiSJiewi B. JIH'I'8~'I'YJ18 no

·';pe<Sosaim~ BO~nepillX, H3~8HHJr MC'l'OtiHHKOB. C'l'8THti6CKHX norpemHOC'l'eA 

· npa .«llflo!HpcBaHHH · 'l'OKa, Hcc.nep.oBaHHn nepexop.HllllC pellHMOB paiSOTH Yll H 

cnocoiSoa ~MHS~H .aK'l'KBHoro. pelltHMa pa6oT!:i YD •. xorp.a cpopmpyeTctl 
: rumynr.c ·. roTOBHOCTH. COOTBerC'l'B~ yc'l'SHOS:.1etnOO 'l'OKS c 'I'.pe6yewoA 

.n.MHswtlecxoA · TOtiHOC'l'W, · H ao-:.aTopil[, Bi:zpadoTKH Merop.Ht~eciooc peJtOMeH· 

p.a~. no 'pa.apac5oTxe npe~siicit!Hwx Yll H·"iS!liCT:po,!(eRcTaytllll~cc' Yn. . · · 
'·.. .··. Hacl'Ol'l!llaJl PalSOTa BYIJ0.11H6H8 B. ~aX qeJU~BOR . np:>rp~llol rmT. 
OU.027 (s~aHHe 05.69). yorae~eHHOR nOC'I'8HOBJI6HHeLI miT ,. 474/ 
200/132 oT 12.12.80 "COsp.aHHe H p83aHTHe aaoroMM~sH:poaaHHWC cHcTer.c 

Haytrubix MCc~e.D,oBaloot H dHCTeM 8B'l'ON8TH3Hpoaa~HC)ro np:>eKT.Hp)Baimn 

c npiMcHeHlie.. c1-a~aprHoA· aiirial-TYPH "KAMAK" · ll HsMept'l'enbKO-.aHtmc-
;mTeJibiibtX:· KOWIJleKCOB". .;: . . . .. . ' •. ·: • 

J' .. ·:- yeni, P1¢oTu H s!!Jla~ Hccn§no:BatwJI!. Uexbll pa6oTY RBJISercll·:~tc
·~cn~osaHHe npe~aHOHHYX Yll·H <h.icTp:>P.SitC'l'ByOatHX Yll H paapa6oorlia' Pe-
· .. ROMeH.A~rlt · no npaK'l'HtleCXOt.ly ·· npcMeHeHMD pe3ynhT8TOB npH · npo8KTM1X)Ba= 

Hmt sTv.x yc.f:poAcTB. B cooTaeTCTBHH :c ·nocTaaneHHoA QeJibll TpE!csoaB.nocb 
peii!Hib CJl~ymatHe OCHOBHY6. 3~EltiH: ·' ; ' · . . . .<' . 

- paapa6oT&'l'h aJiropH'l'MH ynpa!IJieHHJr. YOH; · · . , :· ·, • • • · 
-: HCCJI~OI!&Tb C'I'8THQOOKH6 norpemHOC'l'H n~ 4Jop.o!p:lB8!UIIil TOK8 ~ I«>; 
-·HCCJie,ltOB8Tb.p.liiHBMH~8CKH8 norpemHOC'I'H ycTaHOBJl6Hiillt 'l'OK8 npH rap-. 

MOHHtleCKHX .BO~,D.eltC'l'BHJU Ha .Yll; <· . . : 
- HC.CJie,D.O:BS'I'lS\rtep6xop.HY6 llp:l~8CCH. ycTaHO:BJI6!UIJI! TOK8. Ilpl'l Her&p;!OIUI

qecKHX ao:ijelk:'l'BHJilC. H8 Yn H pa.apa60T8Tb MeTO,IJ,HKy onpe,u.enemtn HX . . ' . . . 

,IVIHT8JlbHOCTH i · , ; · 
... HccJiep.osaTb ycToRtl-Hsoc'l'b Yll np~ pasJIHtiHYX aa~BHT~. nocTpoeHHII 

~y',nHo.:t~acTO'l'HOR X&;P&KTepHCTHKH (AtiX) YJI; . ···' , · , .. :, . 
..:. HCCJIEID.OB8Tb !103MOmihl6 ·nyorH peaJIH3~H 8KTHBHOrG pelltHM8 pi;u50'I'Y, 

06ecnetiHB!llllqero cJlopoCp:lB&HHe IOOlyJlbCB roTOBHOCTH npf' Yc'l'SHOBJ18-
. HHH TOKa C T~yeMO;l p.HHaMHtlecKO!t TOtiHO.C'l'~ll; • . .•. . 

-. iic~Jiep.oaaT:b oosMOKHHe riyor'K aHM,orosoi'9 .HaMeHeHHi MacmTa6~ Hso!5pa-
1leHHtl Ha 3KpaHe aliT i . . . . . , . 

-. HCnO~b30B8Tb oonyqeHHYe 'l'OOperHilecxHe pe3yJlb'l''aTM ~JU'l paapaiSOTKll 
-Yll;· · :··.: .: · · : .. .. : •· ': '·' : · · : ' . . · .. : ,: . 

; ·~ : " ~ 
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- paspa6ouT& MeTO,[I.Iuat pacttera IIpei44SHOHHHX Yn 11 iSoorpo~ef!CTllj~ 

YU; · . , .· " · .. . .· .. : . ·. · .:. ..· .·.· ··.> . 
- paspa6oTaTb npe~a>tOHHlia Yll .tVIII aP.TOUaTH3Kll)D&HH!IX CHCTeM o!S~O'l'-

KH ~HH. 6~'l'p:l~cllcTD~J!! Yll ,l1..111.!:Y0l1. . . . . .... : .. ·. • . 
Mtr.O,!!N ifccJie.'JOBaHlrl!. llp;t BlmOJIHetiKH pil(Soiou HcmJI&aoB&m!c& Te

o~Jtqecrule li s:mnepU.!Clfl'li.'IhHNO Mt'l'O,liH MCCJI!l,!tOBIJIHflo AHaJ'Jl3 ·n,pecCSpa_; 
30BaffilR BXO,D.HOro CHrHan:D. Ei 'rOlt BJmOnHeH 'He. l.!O,ti~mt onep:.t~omullt Cl!C'l!et~ 
BTO{OrO, TpeThero H 'QeTBOpl'OrO flO~ltOB C HCOoJib30IH1!UieM -onep:U~Oii
HOro H KJiaCClltiCCKOro U!r.OP,OB liCCJit.u,Onainlst 3JiCf\'Ti:nHtUllC CXC::~ ~~·llC
CJie,ltOBtW:ilf CytlWApiO!t cTa'l'Htuscr::o£1 norpeaHoc.X.Ii u'cnoJlb;30Bamtcb OCitODi:i 

Teapnt norpelliHOCTcll~ AHaJins yCTolhnta!lc-ia ntmo.ilHeH HIA ocuosruum np;t:o:

Teptn yc-roRt~Heoc-rH HalbmHcora lie. p0BJibHW:. ,nHarpoo~ro: I:b,~J.e. ··.·nponet>i:a 
OT,!t8Jlhluaic 'l'eope'l'Htleclooc OOJIO!!Clmn. y( paapa!iOUHlUotC Me"l'O,qO!l,'O~at'te
HHft Bpewemt ycTaiioaneHMn 'l'Olta, j"CTOAtmBOC'l'H'Yll H DOrpe;l!HOCTU 'YCTCt:':' 

HOBJleHHn Taxa oc~ecTwuwacb nyTee.t. cpasHcHiti! lJ&Ctteruw. M 3Kcit?~rm-
'I'&J!hHWC· ,D.&HHIIIX. . , . , 

HaY'!Han HOB.l3f.!!,p.KCCepra~OHHOA patSO'l'l:! COCTOU'l' 'B CJte_;yct:teiJ: 

- fiO!C8.38HO BJIHI!HHG COC'1'D.BJlJmi11Kr,A'l14Tltt16CKO!t ·110rpoc~HOC'l'Jf np.t ·«<;opmpo
B&HHH 'I'OKa B I«)· H IlOJiyqeHI:I 4Jop.tyJIH ,liJIJl'JDC ptaCllei'llj 

- HCCJI!!JJ,OB&Ha 3&BHCML!OC'l'b COC'l'aB.11JD)Ill,l« p.HH&Mllf.l!!C!£0!\ norpemHOCTll TOKU 

OT ~aCTO'I'bl CHrHana 003HL\}tOHHp:lB3HlU'l 14 IlOJiytieHU B!:JpaateHUir }J.JIR mt. 
pacqeora; 

HCCJiep.oaaHa 3aBHCHMOC'I'h apeMeliH yC'l'BHOBJieHHn 'l'OKa c 'l'pe6yeMOS1 ~11-
HaMHQ'ecKoA 'I'OtiHOCTbll npH Hei'8p40HHQ'!CKHX B03~e£lOTBHI!X: ,ll.JUf. npCI:\H-

3HOHHWC H 6biC'l'{O,D.e£lCTBYJllltHX 'Yfi; IIOJlytiElHht 4Jop.1yJI1:1 ,ltJlft OIIpe,I\eJieHHn 

BpeMeHH ycT&HOBJieHHi TOKa B !«).' B 38BHCHWOCTM OT noC'l'p:leHlH! AtiX 
Yn;' · · · _ · · · 

- npoaHaJIH3HpoBaHa yc'l'OlltiMBOCTb. npe~3HOHHHX H·6UcTpop.eAcTB~· 
Yll np;t pa3JIH~wc B&~aJi'l'&X nocTp:>eHHII AtiX Yll; . noJiytreHH ruraml.'rHtiec
YJ1e BypaxteHHn. onpep.eJie!UII! 3KBHBaJIOH'I'HillX tlfi.C'I'OT O'l'P,eJibmtlC. KSCKI!,!!,OD 

ycHJJHTM~. Yll ,O.n11 o6eenetleHHJr ycTOI1tiHBOR. parioTH Yll B saBHCl1MOCTli OT 
KOJJHt~ecTaa n!MueHneMIIIX KacKti,ltoa ·ycK~sliHJr; · · · · · ·· · ·. · 

np:>aHMH3Hp:>BaHu. pasJIKtiHHe nnptaHTY o6ecnctteHlur aKTHBHOro pelnn.ta 
pa6oTY Yn; yimTi.:~~ero ttaK, apeuJI! ycuHos.ireluin 'l'Oita a' KO, Tatt v. 
apeMII · ycTaHoaneHlllt MarHHTHoro .noToKa c Tpe6yewoA AHHairut~eeiC011 'Jioq:.. 

"- '- ·- . - - - ' ' . ' ~ . 
HOC'l'bD H npueep.eHbl HX CTpyKTypible CXeli!olo . . 

ilPaKTHti~Kall- ueHH~CTb •. IbKa3aHO. BJIKIIHKe. HeHayqeHHWC HC'I'OtUmi\OB 

CTaTHttecKo!t norpell!HOC'l'H Ha TOtiHOCTb !lx>p.mJX>Bo.HH!I ~oxa a. KO H paapa-
6oTaH!i peKOide~&l\Hli no yYeHb:IleHHD BJllfltHHil OT,D.CJibHIIIX COCT&BJI~!X 

CTaTHtlecKolt norpemHOC'I'K.· llonyqeHY WiiiJIJil'l'l1tleCl".He BllpallteiDU! ,liJI!t onpe-
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,1!,f'JlCHH1! OT,rteJihHWC COCTllBJlm:J!$01: .CT&THtJecitO.f.l nor~HOCTH •. 

Ilpe,lVIOl!teH MeTO,I!, OO~eJieHIUI .Bpeuelrit ycTSHOBJIBHH.!! TOKa rlp1 HC

rapAOHlttJecKOM B03,1!,e£1CTDliH.lloJiytlOOil MaTeYSTHtleciGle COOTHOmeHIHi, no~
BOJI.fliOi!lHe. onpe.rteJUITb npe.in ycTliiHOBJJCHH.!! TOKlil c. Tpe6yeMo.f.l .rtlfHru.rnt~ecxoV. 
TOtJHOCTbD. BpeweHHae aasHCHMOCTH norpcmHOC~H YCTaHOBJieHan TOKa· npH-

" - . . ' . ' . - .. . . .. ~ ' ' . 

a~eHH D B~f,!!.e r~~ntos, trro. ynpeDtaeT npeeRTHpeaaHHe Yfl. 

Paapa6oTaHH tia ypoDHc HSOCipeTeHH.f.l npe~snoHHble H CibiCT:pO,I!,eP.cT-: 

BYD~C Yfi c aRTHBHbiM pelltHKOU pa60Tbl, ytUITWliUl::tHe speLl.!! ycTaHOBJIElHH.!! 

TOXa D HO ·" uarHMTHOrO noToxa c Tpe6yeMori ,I!,HHSMH~ecKo.f.l TOtJHOCThD,H 

MeTO,Il.liKU paci!eTa n~~3HOHH!llC H CiaeTpo,l!,cllCTB3'1lil:tmc Yll. 

PeanHsaUMn De3YJibTaTOB !?!60TY. floJiytleHHue npH .. BUI'lOJIHeHHH pa~oTu 
pesyJI&TaTw HcnoJI&soaamic& np11 paapaCiOT!te npstiJ13HOHHWC YII ,I!,Jil'l oCiMepa 

cHlniKoa' tin 35-i.!ll. ~TOMenxe n cKBHHpyill:ICM aairouaTe Ha aliT, npe~sH- · 

OHHNX Yfi t1Kamt~ero ycTpo.f.ICTBa sneXTpoHHO.f.l !JloTOHaciOPHO.f.l CHCT€Ml:l 

IM-BC, npe~auoHiuix: Yfi CKBHHPYJl!llero ycTp>AcTna ;o,Jin oeipa6oTKH ~M~Il!H- · 
pozcoro ~p.taTa, npe~3HOHHiriX Yfl CHCTCMbl BWlO;o,'a rpaipHtJeCKOA HH~~a
~H na MHKpofllHJI&M, npe~3HOHHI:!X Yfi anTOMaTH3HpeaanHoro ;..KOMMeKca 

oCiMepa npe~sHOHHiriX anT, CiacTpo;o,eP.cTBYJJD!HX Yfi ,1\JIII ,I!,HCMeeB-MOHHTopon 

lJ>I-1243 H' ~-~~, Ciac.Tpo,l!,eRCTBY~'UiHX Yfi ;o,Jin ;o,HcMen.:..MOHHTopa }J1.\
I043M2, Ciac:Tpo,u.e.f.lc'l'Bymaimc Yfi ,1\JI.Il o!SNepa CHliMKOB Ha mHpoKoR MeHKe. 

B.TIOK npe~sHOHHioiX Yll c~BHHpyiJlltero ycTpo.RcTaa ,D.JI.I! o~wepa CHliMKOB_II!H

j:oitoro IP<>PfaTa BHIIOJIHeH no cxet.~e, ytmTWla.'O!l!eA speMn ycTaHODJieHHn 

MarHHTHOro IlOTOK& C 38)J,QHHOR TOtJHOCTbll 1 tn'O D03BOJIHJIO DOBSCHTb TOQ

HOCTb l'l03HliJ10HHpoBat!H.!! Jiyqa. Ha 3KpaHe "aliT, BSCOKOA paspemiUlDte!l "cnocoei

HOCTH·;o,o 2 MKM •. &OIC npe1iJ13HOHHiriX Yfl 8BTOL!&TH3HpoBaHHOrO KOMMeKCQ 

Otllllepa· npe~aHOHHUX anT BHilOJIHeH. C HCI'lOJib30Bat!HeM DOJJ,IlHTKH H& BpeldJ! 
, . ~ ' ' ' I, ., . -' 

nepe:tOJJ,HOI'O npo~ecca, tJTO fi03BOJIHJIO yMeHbll!HTI;>. Bps!.!! ycTBHOBJieHM 

TOKa npt COXpaHeHHH BUCOJtOft TOTJHOCTH npeoCipa30DaHHII .BXOJJ,HOrO .CHrHaJia . 

m3H~OHHpOBat!H.!! B. TOK:OTMOHeHH.Il C lf.O MtcC JJ,O 55 MKC. ,Bno!Gl lsSCTpo

,I!,E'ACTByJi~ Yfl;o,Hcnneea-..OHHTopos BWIOJIHeml c Hc~oJibsoaaHHeM anHs

Horo peuua pa<SoTY, ytm'l'Wl&lllllero speNn yc'l'aHOBJIBtrn,.l! Toxa s l«) c TpeCiy

er.~oR AHHB.YHqecitoA TOTJHOC'l'bll, trro . noasoJIHJIO noaueHT& CiiiCTpo;o,e!lcTBHe· 

cHcTeMY.o!SpaCion~t Hl$>1*1.1iJ1H Ha 40% H. yJiytmlli~& I<at~ecT~o oToeipuaeNOR 
HHfllo p4&~ o .. , . • . . . . . . 

CyuMapii.Jsl 3KOHoWHqecxKA +XT oT" BH~~HHii .pasx)aeioT&HHO.f.l Jio 

.H&aoacKoM. noiDiTexHHtJecltON HHCTHTyre annapaTYPt.t,· a cocTan JtOToP,a 

BXO,Il.Jl'l' Yil, COCT&BJI.I!fl'l' 60Jiee .500000 .py6Jie!l. 

Anpo!Satp111 1>!6oTw. .OcHO!lHHe peaym:miTli paCioTbi ;o,oKJI&JJ,WlaJIHcb H 

OCiCYir,ltaJIHCb H8 BcecOD3HiriX H&ytJHO~exHHQecKmc KOHi{lepeH~11X "Pa3BHTHe 

H COBepueHCTBOB&HHe TeJieBHSHOHHOA TeJCHHKJI" · (JlbBOB; 1984 r. , MHHCK, 

'f~ 

~ 
1 

!l 
~ 

-?-
1988 r.); Ha IX BcecoDimoR ItOiJl!epeliW'fH "IlnaHHpoB!!.HHe H anTOMaTH3a- · 

~li 3KCneptMeHT8 B H8ytnWlc liCCJl~OBB.HH11X"- 1 MocKBa, !989 r. i HB pe
rliOHMbHOA KOHqJepeH~H "01Spa60'l'Kil H30!SpaJteHHft H JJ,HC'1'8HliHOHHl>l8 HCCJie

,I!,OBBHHSI OMJi-:'81". HoBOCHlSUpCJC, I9SI r.; Ha perHOHMbHOM cmmHape 

"IloBlllllleHHe :$peKTHBHOCTH Y. Katieo'l'B8. ann H ycTponcTD H .me DpHMeH8HKe 

B Hapo;o,HOM X03~CTBe", lUtes, 1988 r. i Ha perKOHMbHOU H8j'tiH0-'1'8XHH

qccKOM ceMHHape "TeopeTHtJecKHe H IIJ)HMa;o,Hue npoCiJiew KH!foiJ48I.iHH", 

'JibBOB, 1987 r.; Ha M~TpacJieaoA H8ytJHO-npoH3BOJJ,CTB8HHOA Kot~peH~ 
~H "PasBHTHe. H COBepueHCTBOBSHHe TeJieBH3HOHHOA 'l'exHHKH", .HbBOB

1 

1990 r.; Ha uayqHo-Te:cHHtJecKHX !to~epen~JICC JibBOncxoro noJzHTexHH-

.QecKoro HHCTHTyra, 1976 - 1989 r.r. . . ' . 

fiy6JIHK8UMH• flo N8T8pHMBX JJ,HCC8pr8I.iJ10HHOR paCiOT~ onYCinK~OBSHO 
29 neqaTHbllC paCioT, Hs HHX II - H30CipeT'ElHHJI. · . 

CTpmvpa H OCipeM pa60Tll. ,(tHccepi.a~OHHBS palSOTB COCTOH't: ~3 . 

BB~CHHJ'1 1 tleTUpelC rJiaB, 38KJIDTJ8HHJI, CllHCKB JIHT8pBTyJ:Y, DpHJ!OllCHHJI H 

H3nOllteHa H8 235 CTp8HHQBX 1 H3 HHX 3 CTpBHHLU:i OrJia.aneHHe, 45 -pHCyH
KH, 16 - CllHCOK JlHTepaTypu, CO,rt8plt&:JiHR 144 HaHMe~OBl!.Hlf$1 1 46 - npH
JIOI:CHHe. 

0CHOBHlle DOJIOlltCHHH BblHOCli!.IUC HB 38!!!H'ry: 

- MeTQ~ OD~eJieHli.l! BpeMeHH yCT8HOBneHHS1 TOK8 B H0 C Tpe6yeucA ;o,H

HBMlttlecKOA TOQHOCTbD npH m,riaqe HB. BXOJJ,. Yll ~HHtJHOro CK8tJK8 ny

TeM on~eneHHn Clti'HallB HB pe3HCTOpe OlSpaTHOA CD113H (QC) HCXO.iVI 

H3 · CyMMap!ioR A "'X Yil, on~eJieHHJI' BeJIHtDtH!:l TOKa, COOTBeTCTB)'Ill!ICI'O 

cHrHMy OC H on~eJI.eHHR Bpa!CHH ycTSHOBJICHHSI TOKa c Tpe6yeMoA 

;o,HHB.YHt~eciton TotJHocTbll; · 

- Mero;o,HKH npoeXTuposaml.l'l Yfi. s aaaHCHNOCTH OT me !flJ'HK~oHan&HOro 
HcnonhaoeaHK.!! B cHcT~ax oCipSCioTKU ~H; · 

- npaXTHtleC!GI.e. pe3yJibTaT~ HCCJIEl,I!,OB8HH.JI nyreA CHHI:eHMn' llOTPe6nJSeM6A 

Cibi:Tpo,iJ.eRcTByrlntHMH Yfi MOIJUiOCTH i . . ; " ·, 

- pesyJibTaTu Hccne,n..oaaHHR ·H paspa60TKU npe~t3HOHHiriX. Yfi, Dpe.KTHqec

KHe, pe3yJibTBTll HCCJI~OBSHHA OTJJ.eJibHWC COCTBB.ll~ CTSTHt~eeltOR · 
norpemHOCTH DPH ~PmpoBSHHH TOKa; pe3yJl&'l'8'l'll HCCJIEl,I!,OBSHltR JJ,OC'l'H

lltHMOI'O CiacTpo;o,cllcTBHH OTMOHeHH~ Jiyqa s npe~sHOHH!lX cHc~~Max 
OCipaCiOTKH ~Mi . . . . - • 

- pe3yJibTSTbl HccJie;o,oeaHH.f.l H p'aspaeioTKH Yil, o<5ecnetntB81JUiHX aKTHen}jt 

pelKHM paCiOTbl; pe3yJibTBTll HCCJIEl,I!,OBSHH.!! BJIHRH.IUi HCCTa6HJibHOCTH rio-
3HQHOHHIXJBBHH.!! Jlytl8 H8 TOQHOCTb ;;.,MepeHHII KOOil!lHHBT B TCJieBH3HOH-
HiriX YOl1; t 

- pe3yJibTBTU HCCJIEl,I!,OB8HHl\ BpeMCHH yCTBHOBJICHH.!! TOK~ B HI) B <5UCTpo

,neRcTBYtllJIHX H npetiJ13HOHHiriX Yfi c Tpe6yeuoR ;o,Hnar.uft~ecKOA TOtlHOCTbD 
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np1 IlO,D.814e HB HX B;~O,D. Herap.!OHII149CKIIX B03,D.cl!CTBH~; 

- peayJJbTaTY nccne.o.osaHHR H pa3~0TltH aJJ~oj,JHTLIOB ;YnpaaneHHn YOH. 

KPATi:IDE OO,$PJKAH11E PAID'ru 

BaeneHite co,neJwiT o6ocHoBaHHe aKTya.'lbHOCTlt nplne.o.eHHx·Hccne

.o.oaaH~ no TeMe ~KccepraLiJm H ttpyra sonplcoa, Tpe6YDtniDc pemeHHsr a 

npl~ecce KCCJ!e,D.OBBHHA. Onpe,D.eJieHbl Qe..'IH U KOHKpeTHhle a~ati¥1 HCCJie

,D.OBSHH~." IloKa38H8 TB!ate CTpYKTypa )l.HCCepr8LiJiH H B~eJieH!l OCHOBH!ie 

DOJIOBCHHH, BllHOCH~biC H8 3~HTy. 

B nepaoR r.ilil.ae ,D.HccepratlliH paccMaTpHBOOTC.R aonplC!l Hcnonbaoaa

HIHI aJIT B aaTOMaTH3HlDB8HHblX · CHCTeMax o6pa6oTK~I ~H. AHaJJii3HPYDTC.R 

ocHOBHt.~e oi'exHH•<ecKne napayeTp,; YBB li YOH c npHMeHeHHeM aJIT. IloKa3a

HO, . 'll'l;O TaKHe napa.MCTJi,l 3THX yCTplllCTB, K8K T014HOCTb D03HQ}IOHHJX>

BBHilll Jiyqa HB 3Kp8He. GJIT, CTaelHJlbHOCTb OOJIOlltCHHH Jiyqa; ClbiCTpl,D.~

C'l'BitC (nElpeMel!tElltHC Jiyqa B. TOQxy C 3~8HHbli.rn KOO.MHHBT8Mii C Tpe6y-;

.eMOll T014HOCTbD) on~eJIIIDTC1l B'OCHOBHOM naPaMCT~i Yll. Paapa60TSHbl 

. aJJrop!TMI:l nJX>rp&.w 'ynpasneiiHn YOH. ll~nollteHa KJJaccH~HKBI.IIiJJ Yll,. nJX>

aHaJJJISHJX>BBHN OCHOBHlle Tpe60B&,HH1l, fipe,D.'LIIBJ!SteMNe Yil, H'" HCT014HHKH no
rpemHOCTH Il03HtlliOHHplB8HHSI J!Y148 HB 3KpaHe aJIT. Ann o6ecneqeHH11 Tpe-

6yeMblX napaMCTplB Yll, OHH BllfiOJIH.RDTcsr, J(Bitnprunmo, no cxeMe ycHJIH

TeJIII noCTOnHHOro TOK~ c· 014CHb · BhiCOKOR rpa!UI14HOR ti8CTOTO~ ycHJICHHII, 

He pe~ttO npeBYD8I>IJie&l ,D.BCJ!.TKH. Mr~.~, li DpllMCHCHHeM. rJiy60KO~ OTPHQQTCJib

HOA o6paTHOA 'CB113H (OOC) no TOKy. fuBecTHO, trrO B031110ll0ibl Tp! C'I'pyK

Typu,lC CXeMY, 06ecnellHB&altHC 'npeo6pa30B8HH8 BXO,D.HOrO CHrHaJIS ~ Bll

XO,D.HOA TOK: 1) npeOispaaosaHHe BXO,!l,HOro Hanp1!llteHHJI B BblXO,D.HOil TOK c 
HCDOnb30B8HHeM napanJISnbHOA'OOC no TORy~ napanJieJibHI:lR npeo6paaoaa-

. 'l'eJib "HanpllllteHHe - 'l'OK"; 2), npeo6pa30B8H~~ BXO,D.HOrO HanpllllteH;fll B 

BYXO,D.HOA 'l'OK C HCilOJib30B8HHeM IlOCJle)l.OB8TeJibHOA. OOC no TOKy - no
CJle)l.OB8TeJibHbJR. npeoispa30BBTeJib 11 HBfipllllt~f!He - TOK"; 3) npeo6pa30B8-

HHC BXO,D.HOro TOKB B BblXO,D.HOll TOK C . HCilOJib30B8iiHeM napanJieJibHOA OOC 

no .TORy ~ ~HJIHTeJib TOKB •. An11 CXelolbl fi8PaJIReJibHOro npeo.6pa30B8TeJIJI. 

"HanPllllteHHe - TOK" TOK B HarpyaKe n~CTBBHM .a BH,D.e: 

I =- .. R2 +Roc [·u -·E. R.1+R2+R 0 , 
... . - , . . ,_ ,., c OIM R 2 + Roc 

- ro. R1 ~ E T~4C. -U-J 
r,D,e R f, R2 - conplTHBJieHHH cpaBHHBaiO!lliDc pe3HCTOJX>B, Roc - co

nplTHBJieHHe peaHCTOpa OC; K - K03~MQ}IeHT ycHneim.11 6ea. OC; Eo;. • 

.. 
·I 

'\I 
'j ... 

- 'J -

J ,· .c ·, . -.reHepaTopu omv.Gotc. B 3TOM B!lpaEeHUH nepsbl}i co-c.. [ TJ4C 

MHOMTeJib (RZ + R.,<,Y R 1 · R. oc ' onpe,o.e..'llleT li,ll,eaJJbHhlR: KOaq¢ltLiJteHT 

nepe.v,atnt, BTO:p:>A COMHOru!TeJib · i/(1 + i/_piC}- ,ll,HHSM>I14ecttyD OIIDl6!>y 

(. .. , TSK KSit BeJIHtnma R03~i!HeHT8 I( 3aBHCWI' OT 14SCTOTL!, 

rpeTHfl COMHOlKl!TeJib (B KB~pll'l'Hb!lC CROClKSX) 6e3 yqeTa . • , U c. - CT&TH-

Q9CKYJO omH6Ky b ' . · ·' · . · c, ... 

ilp~~ no,D,atle Ha BXO,ll, Yll e,D.UHH14HOro··cRatr.ca n 3SBHCHL:.OC'l'H ·OT ero 

aMnJIH'l'Y.D.b! KaCKB,llU ycHJIH'l'eJISI lX>rYT pa60Ta'l'b KaR B JIHH~HOJ.I pell.Y.Me, 
TSK H B peXOOAe HSCbl!IICHHJ'! BCJie;l,CTBHe paa:p,ma QC li3-3S 60Jibmot\ f.a3-
HHw,i aMilJJHTy;:t BXO,D.HOI'O CHI'HaJIS H CHI'H!lJIS OC. llQ..JI!{9.e Dpe:.I.R ycTSHOB-

JieHH.R TOKa· B Harwtte ODpeJ.teJIH'i'C.II rtatt~ q!l .:: '[I • <'l\ + '{ •i:O ; , ·· .. 

r.D.e l'f = 2Cl · ~ /('t +'t )· a- = L·/R · · '·L -,·Hii-I . KO Y 0(0 !I 0 (. 110 . OC 0 

;:tyKTHBHOCTb KO; . crll - IlOCTOSfi-IHGSI BpeMeHH ~llJIHTCJU(Yil, npe.lic'l'an::

JICHHOI'O s BH,D.e o.n.Horo HHep!.\.l!OHHoro 3B~Ha; . l
0 

= LI / U · , I < .. 
BeJII114HHa H3MeHeHH1! 'l'Oita a HD; U - Hanpm:'elllie, npMKnB,JJ,UBaeuoe 

K Harpy3Ke H8 Bp€Mii nepexo;:tHo'ro 'nrot~eeca. ,lVtH'l'eJibHOCTb Tpehcll ipa3Ll 

Cfi 38BHCH'l' OT Tpe<iy~fi ,ll,lf~a:.Gtttt~CK0!1 .TOtlHOCTH. '. . < ' 
rnY6oKan' ooc B YII MOEGT CTSTb n~tnfHot! Hap;Yl:JelmS! ycTORtll-!BOCTH. 

JlonoJIHI1TenbHHe CJIOlltHOCTl1 no o6ecriat~eimo ycToihmsocoi-H ~truc.r.aP.wmeT . 
KOidMeKCHSJJ H~rpy~Ka: 3a 'ripe,o.e.i!n.iru .?6JISCTH Cpe,D.HHX tlSCTOT (CBI:Nle 

3 - 10 KrQ) K03!f$ILIHCHT OC nepecTaeT COXpSHIITb B~ec'l'BCHHOe aHat~e
HHe H C'l'aHvBI>!'l'~J'I KounneKCHHM, ~aaa :HallpmteHHn OC HallHHaer C~'ll!ec:.; . 

TBeHHO·.H3MCHI!TbC.It M ~fJ&lCTB}!C OOC, HanpUBJieimoe Ha 06ecnet~eHHe 3fl

~8HHYX 'napauCT:p:>n, yMeHbma~cn. Ha ycToilm~soc'l.'b Yn BJIHP.M. ero xoa~ 
~QHeHT ycHneHHn 6e3 OC, rny6KHa OC, · ooc'l'o.inmasi'apeMeHH Cf "o' • Yn 

c. Harpy3KOA n~CTBBJI.I!El'l' .co~oR Onep.!ll.IHOitHYn ~HC'l'el!Y Katt Jdl.!Hmo!Yu 8'1'0-

JX)ro rloPJ\D,Ka, KOTOpBII MOlleT. 6wr& JIHillb ycJIOBHO ycToAtmnoR. IloK83aHo, 

trl'O fi{M ODpe,D,eJICHHK 38DBCa yc'l'OllqHBOCTH KSK. IlO IWnJIHT~e, 'l'SK. H. nO 
~a3e, HaH6onee t~enecoo6paaHo B npaRTHt~ecKOA pa6o'l'e HCnoJib30Ba'l'b. 

Kpt'l'epU\ yc'l'oAtntsoc'l'H He.AKnHcTa npt ero rPz.to-ruianH'l'H14ecRoA. peMM-
, . ' ', . 

38QHH. 

' nplaH8JIH3HpoDaHY pa3JIH14HUS COC'l'SBJismatHe · IlOI'pe!liHOCTil .llO;!l\~0-
HH:pjBllHH.R nyqa Ha 3KpaHe &JIT, RO'l'Opt,re on~enmTcsl OCTaTo~fl!ld OTKJIO

HeHHeM ~ o6yCJ!OBJI8HHW.C uarHHTHW riiC'l'epe3HCOM MST8pl!aJJa MSI'III!TOIIpo

BO;:ta CliCTeMi:l O'l'KJJOHeHJ.int HenepneiQHKy.it.RpiOCTbiO Dyqlta It 3KpSHy ·

aJlT, nyn&caQHIIMit H Hec'l'a6HJibHOCTb&J. HC'l'OmtH.KOB· miTaHHx aJIT, naa~U~o
CBJ13hll ue~y KaTyumew O'l'KJJOHeHHn, c~Jt3bD Me<!t,ll,y KOO.MHHSTHo.ll ·n 

' . . ' '· .. '-, ., ' 
3H8KOBOA. OTKnOH~~eA CHCT6WSUH 1 CCJIH OHH .~hlnOJIHCHH Ha O~HOM KBPKa-

C e, p33'LDCTH JX> BKOA 3.1 eRT pl HHO-QllTKtiecltHX 3Jl 8:1.!eHTO B, . BJIKmtK Clol BHX

peBblX TOKOB B KOHC'l'py!CTHBHWC: 3JieM8HT8X ipoKYcH~C-oTKJJOHJ~Da~ero 
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KOMMeKCa, BHEiliHIO!H H&BO,I!.K&JoiH 0'1' 3JI8J:C'l'plt:19CKHX H MBI'HHTHI:IlC JJOJielt 1 

OOI'pemHOCTbll BCelC CXEIY, qcp.nipj'l):qHX CHI'H8JIY It03H~OHHplBaHH.II JlytlB HB 

3KpaH8 a)JT. C D03H~H 'l'ElOIJIH OOI'pelllHOCTelt Bee· Bl:llllleUptB~CHHYe nO
I'pemHOCTH. 1"1)3H~OHHplBaHH.II· JiytlS HOC liT CHCTeMBTH'tlec~ .. HJIH CJiytlaR

Hbllt xapaKTep. B p!I(SoTe yxaaai-m HeKOrropye nyTH yueH!lllleHH.II p83J!HtlHUX 

COC'1'8BJIIJIOII(HX llOI'peiiHOCTH Il031U~OHHplBaHH.II JiytlB HB 3KpaHe aJIT. 0r
ld8'1f8HO 1 t:ITO B H3B9C'l'HOA JIHTepaType llaJ!O HCCJI~OB8H!l norpemHOCTH no

SHL\I'IOHHplBaHH.II H8 3KpaHe aRT sa Ct:le'l' 3J18K'l'plHHI:IlC cxew,. tpop.u!pyi)IIIHX 
TOK B !{). . 

Bo BTOpoA I'JIBB8 CO,Il.8ps8TC.II pe3yJib'l'8TY HCCJI~OBBHH.II H paap!I(SOT

KH npeq~~sHOHHI« YU.,I!.X.II cKaHHp;yllllPOC ycTPJACTB aBTOMaTH3HJX)BaHHI:IlC 

CHCTeM oCSp!l(SOTKH ~H~ IbJCaaaHO 1 . tl'l'O C'1'8THt:lecKaa OOI'pEmHOC'l'b/npt . 

~OpolplBaHHH 'l'OK8 0 . CSY,I!.e'l' ODpe,Il.eJIJ\'l'bCil nOI'pEmHOC'l'JIOOI 1 BHOCHMbl

loOI H6CTa6HJibHOC'l'hD Cp&BHHBIIIllllHX pe3HC'l'OplB H pe3HCTOpa OC b 11. 

BHOCHMOR. TeMoai,D, ,I!.peAtpoM HanpneHHn Cldel!l8HHn Ou,.. H· TeMo-

BblM AJlci1tPoY a'xoW!hix. TOKOB Oi • .- , BHOCHMoR HecTaCSHJibHOCTI>O .mscl$1-
~etrra ycHJietmn yCHJIH'l'~ll CSes ytleTB ,lleRC'l'D)!II oc s" . BHOCHMOA 

Tt~OJieK'l' .. · ~,Il.BHit)'llleA C~A pe~HC'l'Opa OC c}TUC , BHOCHMOA ~yY&JoiH · 

6-;, H 61 H OOI'pemHOCTbll SB Ct:leT · Hec'l'aCSHJibHOC'l'H HC'l'OtlHHKOB 

nH'l'a~H.II . S, •. lbCKOJib~ O'l',Il.MbHYe COC'1'8BJII!Ilii!He C'1'8TH'IfecKoit oorpem-

HOCTl! HeKOppeJIHplBBHY; TO OCSDIM cTaTH'tlecKaii norpemHOCTb S" .· onpe-

JIHTCJI KBK: 

-.s:. · ru.: ·I r-. + 
+ o~.~ 

~ ~ + S: & ... g._ • S,a . + 0.._ 
IC U• ::r. 'rUC • , S"= 

llptB~eH~ aH8JIH'l'HtiecKHe BYpalt8HH.II ,JVIJI on~eneHHJI O'l',lleJibHI:IlC 'cocTa&

JIIIIIIIIHX norpelllHOCTH .,lVIII pasJIHtlHhDC cxew; peMH38qKH Yfl. AHMHs OT,IIeJib-. 

HI«. HCTOQHKKOB OOI'peiiiHOC'l'H OOK838Jl 1 .ta•b .HaH60Jibmee BJIH.IIHHe OK83Y

BBIIT OOrpelllHOC'l'H 38 .CtieT Hec'l'a6HJibHOCTH pe3HC'l'Opa OC H sa CtieT 

APeAclJa HanpaeHH.II CM81J1eHH.II. YICaaaHY' nyrH yweH!liiiBHH.R coc'TaBJiJIIliiiiiX 

,C'1'8'l'Hti8CKOA UOI'pelllHOCTH, JCOTOp!ie OK83YBIIIIT HBHCSOJibWee BJIH.IIHHe. 

lbKaSBHO 1 t:ITO l1pl KOMitii8KCHOA HBI'pysKe ,IIHHBMHti9CKB.II OOI'pell-

HOC'l'& ( CSY,IIe'l' Onpe.JteJ!Jl'l'bCJI OOI'pal!HOCTJDIH 38 CtieT KOHetlHOA BenH-

tmHY IIeTeJieBOrO ycHJieHH~ . C" 1 SB.CtieT UPJIMOI'O UplXO~eHHJI CHI'-

HeJI8 {.,. 1 sa CtieT CHHi{l83HOA BXO,ItHOA 8MKOCTH · f.c : 

.. t=Vt:·t:·t.:· 
Dpc 3'l'OM: 

' .. 

-II-. 

( ~ + w& tt~ ) : + [ w ( .K.t.. + . 1"11 ·) J t 
Ko c.J~ Wt Ko 

( r~ -~- _:··w~:~ r·~·Twtt:···.;:-- .v-)f 
, - • -. • ·-'-· • ..,. ___ .,., _ _. •• , -- ... <' ' _, =--~- " 

(..: 
" .J 

f. = 
" 

(2c.JRoeR21- "'
1 LR2KJ'+ w' (2Roc:R2Ko+ wtLR2):t 

[(wtRocKo + w~LK,;)R2) + wa{2Ro,Ko + w~L)R2 r 
I',lte. W - T8Kyt118..11 ~t:laCTOTa, . (..oJt: . ·- 'lf8CTOT8 ~HHllttHOI'O yclt.1Clllllt

1 

L - HHAyKTliBHocTb I«>, R~., R2. - conpoTHBJieHIUI cpaoliu-

BBIIUlHX pe3HCTOplB, Ro/ - COUplTHBJteHHe pe3HCT0pa oc,Ka:(ilH~2}/f«, 
K9 - K0_3cMHq~~eHT ycHneHIU! 6e3~ ·ytlera ,~teACTBHJI OC. s o!SJiacTv. m1s- · 

KHX 'lfSCTOT. IbKB38HO 1 tn'O ,ltJl.ll yYeHbUICHHJI ,ltHHaNHqecJCOA norpemHOC'l'~f 
np11 tpop.uiplBBHHH TOJta B 06J18CTH Bb!COKHX ti8C'l'OT H80C5XO,IllU.IO li,ltTH 

no·· nyrH yBMJ:ItteHHR conpoTH~Jl8HHJI pe3HCTOpa O,C, qac'l'OTbl Wt , 
yweHbmeHH.II HH,I!.yKTK.DHOCTI1 .1. • n~no•eHa CTpyKTypttB.II CXCMa YII,. 
Il03BOJI.IOOIJIB.II yYellbiiii1Tb ,!tllliaMHtlecKya:> OOI'poo!HOCTb npt I'Bp.!OHII<ICC!tOM 
B03,11eRCTBHK. " ' .. 

qSCTOTH!lA 8H8JIK3 ,ltHHBMHt18CKIIX norpemHocTeA oCSecne~IBBCT OTHO

CHTeJ!bHO KoMn~KTHYD tPoJiolY npe,~tcTaaneHHII pesyni>TaTos, o,~tuaKO oH ue 

ABeT OTBeTa; HB BOOplC - KOKOBO: B~MI! yCTBHOBJieHH.II .TOICB .D uarpyaKe 

c 38,IJ.BHHol! TO~ntoc'orbll. B oToR :CB113H npe.nno.eH MeTO.II on~enermn 
BpeMeHH yCT8HOBJieHH.fl TOKB. B fiD C. Tpe6yeuOA ,ltHHBMH'IfecKOft norpemHOC'l'bll 

KOTopt,IR saKJIII'IfaeTcii .a cn~Y->~eM. CrrplliTCJI cyt.o.~ap-ta.II.AlJX Yll c :flleTOM 

,lleitCTBK.II liD 11 WYuTKp~erO · ~3liCTOpa,. KOTOpa.ll HM~&i'. BH,II
1 

Ope,li.CTBB"" 

neHH!lA Ha pHc.I. TaxoA aH,n AlJX Up1BO,ItiiT K UHTCI'IJipyilllleMy t:ISCTOTHO

My ,~ty6nery, · T. e. ·K DOJIBJieHHo Koi.meHCHJX)Bafiu_o~ m1~ ;noJlllc -: uynb: 

BCJl~CTilH8 qero pe3KO B03p8CT8eT' BpeM.II VCTBHOBJteHIU!. BeJ!Ht!HHbl Bl:llCO~
HOI'O TOKa, 8CJIH Tpe6y~c~ !So.ilhwa,i ,ltl1HaM~tlecKan T~t:IHOC'l'b (KaK npa-

811.110. MeHbme 0,3 <.: I%)~· ,ll,Jul aHnliK3"' Yn n~cTaaneH H,~~eMnaHposBH
Hol! CHCTeMOl\ c C)l,llt!CTBeHHb!M. JlCMblli.IM napaNeTplW -;- K03!1$i~eHTOM 
yCKJieHI!I! K 6e3 OC: . · . '!: •· 

K = wt '(l~ p/~ ,)-/ p· ( 1 ? p /w p) _, 
I',lte (.J'l. 11 Wp - t~aCTOTbl v.;,10~a ,AllX, i COOTBeTCTBj'D;:Jte 113MeHeHHII 

CKopocTH cna,na na + 20 n,B/,11,eK. 11..:. 20 ,~tB/,nex. COOTBeTCTBCHHO. llpn 

no.::.a•re ·Ha Hxo). TaKoro Yll e,:~,HHHGJ-!OPO cKa'lfKa c aMIIJIHTy,I~.oA E c npt 

pa6oTe acex KacKa,:wn n .1l1HeilHoM pe:tmMe TOK a HO 6mer HaMeHnTh7H 
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DO 3BKOHy: 

I (t) = E, R" [a'( i- e~c.J,t )•+-{, (1-e·w,t)] (1~,~-p.t) 
• R c~·R..' 0 , oc ,, 0 0. • 0 0 

r~e p1 - xopeHb xapiiKTej:McTHllecKOro ypaBHeHH.II p
1 
~ (I"'+R.,))L , 

W 1 , (.J&- llBCTO'fl:i• 
0 

COOTBeT?TB~e paCOOJIOll8HHil ODOJIDCOB AtfX: 
0 0 

'-'1,w~=- (w,/2ws)[.(wtr.w"~ ~ (~~- w'l) x 

x·v1·4 (1- wtlw,)w~w'il.<~to- w'lY~· ;· 
• • • •'" < ._ • • • 

8 ~ODOJIHHTenbHI:ie 'K03!PPHI.IHeHTI:i ci. H ~ b OO~eJiiulTCJI Bl:ip:l.ll8HH

.IIMH: Q:c (K1-K)/(Ki-1); b = 1- a. , K= c.Jp/W-i • BpeMemia.11 sasH:_. 

CHYOCTb ~HHBMHlleclCOA DOI'peiiiHOCTH yCT&HOMeHHJI TOKa 
0

, f.. Dpe,I\CTBB_: 

JieHa s s~e: 

L ( t.)"" 1- a (1 + e-(~,•p,)t _ e:p.t 

- 6' ( f ... e·(«:J·~p..)t_ e~w&t 

-w,t :) 
e . -
.p,t 0) eo .~ i 

BpeMeHH~:~~e sasHCHMOCTH' norpemHocTw ycTBHOBJieHH.II HilnpseHH.II ·oc (I,· 
2, 5) H TOK&OBfD (3, 4, 6) niM L. 100.1fttl"HH. 'l. 1600 MKI'H 

(2, 4, 5, 6) ~JI.If Oll'NIM8JibHOA.(I, 2,.3,-4} H KB83Jol0ll'l'HM8JibHOA .(5; 5) 
KOppeKI.IHH AtfX Dpe,I\CT&BJieHI:i Ha PfC• 2.

0 
&rH rpa!JMKH 003BOJIIIIlT onpe~e- .. 

JIHTb BpeMJII ycT&HOBJieHH.II TOKS Dpl no~a'lle Ha· BxO~ Yll CHI'H8JIOB 1 . BeJIH- . 

llHHa KOTO~ He n~Bblllae'l'.· • E c: nop , T.;e~·osce KacK~li ycKnHTeJifl • 
~a60TSOT.B RHHeAHOM peEHMe. . . 

l1cc.ii~oaaH~ npe~3HOHH~:~~e Yll Ha npe,I~MeT. npe,I~en~>Horo '6biCTp:>~eA-
c. ,. • ' • • ' • ' • • • .~ " "' ' " • • 

CTBHJII, KOTOp:le MOlKHO peaJIH30B8Tb HCXO~JII H3 KOHCTpyl(THBHhiX DSpaMEIT-

p:lB OTMOHIIIlmHx CHCTeM, Hcnoii&sym~hiX 8 cKSmtpyiiiJIHX yCTp:>~c~sax: Ha 
npe~3HOHHwC anT. lbJI~HO M&TeM&TH~ecitoe Bl:iPaaeHHe ·~Jill c>n~eJieHHJII 
6NCTp:l~eACTBHJII. . .· 0 •• • Oo. ••• • • • 

0 

• 

0 

•• • • • 

AHMH3'YcTOA~~OCT~ rlpelllf3HOH~hiX Yll DPt.pa3JIH~ BB~BHTaX 
nocTp:>eHHII AtfX noKasan ,· tl'l'O ni>H' ~syxKac~~HoM Yt:ilnHTene sKBH~aneHT
HYD qacToTy sTolx>ro KacK~a Hoo6xo~oo sHCSHpaTb, M3 ycnasH~ : . ' . 

F u ·> ( 5 - 8) F KPo , r~e · F ~~ - co6cTseHiialr pesolie.HcHa.ll ·.qac-' 

TOT a H),· a DpH TpelCK&CK~HOM Heo6XO~HMO BYilOJIHeHHe ycJIOBHi: 
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Fa~> [(3+5) Ko{i(.I/K1] F, 

fuc~~oaairnJ~ ~3JIII<mwc aap~aH,.oa IIOCTIX>eHHJI nile~suoHHoro Yll, 

,.,.HCIIOJlb3YJllii8I'O. BKTIIBH!>!Ct pelKMM pa60Till, DOK838JIO, .tn'.O B D~3HOHHWC 

yn Heoc>xo,D;~mo ytmT~>~BaTb Tane yCTBHoBJieHHe oTMOIUIDI!Iero warHHTHoro 

IlOTOKa~·,D;Jlll ~ero HaH6onee 48Jiec006pa3HO HCnOJib30B8Tb HeRHH~HyA 
npeo6paiOBBTCJ!b 

11
H8Dpl!llteHHe - BpeMfi

11 
t Il03BOJI.IOOII!HR ytU!TbiB8Tb Bpelo!Jl 

ycTiu-JOBJieHHI! Jiycm IlO 3KpaHy C 3~8HHO!t ,D;HH8Mif~ecKOH 'TOQHOCTbll. 

B TpE!Tb~ rnaae HccJI~OBBJIJtcb 6biCTIX>,D;~cTBYJl!IIHe Yn ,D;J!Jl YOI1. 

IbKaaBHo, tn'O paapa6aTbiBBTb YOM c paapemSil~qeR cnoco6HOCTbD c>'oJibme 

iOOO .iiHHHH Her.tenec006pa3HO. fu,XO,D;Jl H3 3TOI'O 0Dpe,D;BJI6Hill OCHOBHble 

Tpet50BBHHII_. K Yll DO TOQHOCTH H CTa611JlbHOCTH. lliX>BHBJIH3HIX>BBHbl pa3-

JIH'11Hht6 iu\~.lHTbl IIOCTIX>E!HHn NiX tSbiCT,ix>,D;eRCTBYDI!IHX Yn: fucJI~OBBHbl 
TO<niOCTb H_ 6biCTIX>,D;eltCTBHe Yll, THnlf<ni8fi CyMMBp!-!811 At{}{ KOTOP« pea

JIH30BaHa a' COOTBeTCTBHH C pHC. 3. iloKB38HO, tn'O TOK B H0 B 3TOM 

CJI~ae 6Y,D;eT H3M6HIITbCJI IlO 38KOHy: 

I (t) = E W L 
[ 

-CJt ( '·c.~at) ( ·<.l,t, l -P.t) 
c kP- • ·. a(~-e ')+& 1-e. +C f-e )'if-e 

Roc (I"' + c.>Kp L) . , 

r,D;e a.=.K2/(~+K2); &=(K1-K2)/(f+Ki)lf+K2), 
c • l/(I + Ki ); pi ::;.c.J ICP , a w •.• W:r.. wl- tiBCTOrbl, 

COOTBeTCTBYDI!IH6 paCIIOJIO~eHHD IlOJIDCOB At{}{. -AHBJIHX npHB~e~HOI'O Blll

~eHHII' IIOK83biB8eT, tn'O HBJIKt!He HHT 6I'pHPYDill6t'O H ,D;Hitxl>epeH~pyrll!lero 
~8CTOTHWC ,D;y6JieTOB npHBO,D;HT K TOMy, . tn'O m;pex0,D;H8fi ilJyHK~I! TOKa 

6Y,D;eT H3M6HJITbCJI rio 38KOH:{, COOTBeTCTBJI)IlleMY iiiX>H3B~eHI{I) CyMMbl 

Tpex 3KCnoHeHT c pa3Hf:1MK IIOCTOJIHHbiMH BpeMeHH iia ~eTnepryD aKcno· 

HeHTy, riocToi!HiiaJJ ape...eiiH KOToP,l! · oripe,D;eJIJieTCI! co6CTBeHHOll pe3o-

HSHCHoA ~8CTOTOA HO~ ){OK838HO, tlTO aaJIOM AID( . LJ''l: ,D;OJI)KeH COOT-

BeTCTBOB8Tb · KoaCW>H~eHTy yclineHHJI 6ea OC K ~ f · , DpHtleM 3Hat!H

TBJibHOe yBeRHtie.llie K' 'He ,D;aeT c~ecTBeHHOI'O Bllllfrp.D~Ia no 

6biCTIX>,IJ,el!CTBI{I), 8 :yxY,D;W8eT ycnOBHfi. yCTOAtiHBOCTif CX6Mbl. llpe,D;JIOllteH 

_MeTO,D; on~e.iieffitn 3tmaca ycTOAt!HBOCTH Dp! aKcnepHMel!TBJibHWC HCCJie-:

,D;OBaHHI!X · ycToAt!HnocTH · Yn, 3ioolxi~aili!IIDICJI ,n. on'pe,ll;e.neHHH nenHt~HHbl 
nepeperynHIX>B~HHfi . !::. . ·. Ha pe3HCTope OC npH no,D;atle Ha . 

BXO,D; Yll ·~HHH<mOI'O CKa~a :M8J!Oll 8MnJIHTY,IJ;bl. iloK8.38HO ,' tn'O c ,IJ.OCTa

T0~10A ,ll;JIJI DpaKTHKH TOQHOCTbD Ba~Ht!HHy 3anaca yCTOA~HBOCTK no ~a3e 
~~Of!~,D;BJIHTb H3 COOTHOmeHKJI .cp.., = Q'ZCt\in ( 1- l\) 
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Kf I I I'' 
Kz \1 ' . < .... 

(JICf Wp, CJ2:c.Jr, w 

PMc. 3. 

OTuet~eHo, tn'O Oil'l'HMBJibHW CJI~yer ·c~TaTb TaKOe IIOCTIX>eHHe AtJX YD, 
KOI',D;a 3KBHBaJieHTHill9 ~SCTOTill ,D;Byx HaH60Jiee HH~K0~8CTOTHWC'K8CK~OB 
ycHJIKTeJII! COBD~aDT c co6CTBeHHOA pe30H8HCHOA ~a~TOTOA HO,. DpHBe

,D;8Hill MBTeMaTH~ecKHe BH~6HHJI ,D;JIJ! O~eJI6HHfi 3KBHBBJI6HTHWC ti8CTOT.· 

TpeTb9I'O H ~eTBe~OI'O K8CK~OB. • . . > . 

· HCc.ite,D;oaaHbl ny;H cHH~teHH" noTp36JIJieMOR YnarolllllocTwa YOI1 c 

pel'yJIHpYeMbiM Mac111Ta60M K306~eH:Iffi· ilpHB~eHLi aHanaTH~ecKHe Bblpa':

~eHHJl ,D;JIJI 'onpe,D;eneHHJI noT~JifieMoA MOI!IHOCTH B cJiytzaiDC, !tOr,D;a a..
nnHTY,D;a CHI'HBJIB D03H~OHHIX>B8HHJ! OI'paHHt!HBBJI8C~, H8 yjx>BHe, .COOT-. , 

BeTCTBJI)I!IeM Kpal!Hewy IlOJIOIE8HHD JI~a H8 3KpaHe a,JIT, · H nOCJie,D;YDI!IIfM· 

coxpaHeHiteM aToro YIX>BHJI HJiH o6HyneHHeM c'HrHMa no3H~OHHIX>BSHH.II 
HB BpeMJI: HaxO~eHHJI HHipcP,a~H BHe B~HMOCTH SltpaHa, 3.HT • AH8JIH3 

IIOK838JI, tn'O 6onee aCW>ei<THBHIA! imnJieTCfi B:XOO.IX;lR cnoco6-~ OAHBKO Dpll 

3TOM Dpe,ll;'I'>JIBJIJII)TCI! IIOBblm6HHble Tpet50B8HH.II 110 pacceHBaeMOR MOlllHO,CTH 

It KBCK~aM IIO,D;DHTKH. . . . .. · . 

B ~eTBemoA · rnase npHa~eHH peayJibTaT"' n,!Xle!tTiiioammJt H H3ro

ToaJieHHJ~,pa3nH<mwc Yil KSK ,D;Jifi CHCTeN o6pa!$ClTKH HHipcp.!~II~IHI 'l'aK_H 

,D;Jifi YOM c HCIIOJib30BBHHeM 3BM. HaroTOBJieHHe o6pa3~a •c 'no'c.II~~ 
HX HCill:ll'BHHeM, a TBne. ,D;JIHTBJibHOA -19KCnJiyBTSI.tHeA, Il03BOJIHJIO 'TIIIB'renb

HO fliX>Bep!Tb npaBHJibHOCTb If actxl>eKTHBHOCTb IIOJI~eHH!oli B pa60Te. '1'60-

peTH~ecKHX nono~eHHA H npaKTH~ecKHX Bl:o!BO,D;oa. ilpHB~eHH ocHoBHble , 

T6XHHt16CKHe nap;iMeTp.l paapal50TBHHWC npe~3HOHHWC H 6LJCTpO,D;~CTBy-
DIIIHX YD.. . . 
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OQiOEHHE PE3YJI1TA'ill H BilllO,!JJ:l 

I. Hcc~~onaH~ HCTOqHHKM CTaTH~ecKOH norpemHOCTH, B~Hr.ro~He 
Ha TOtlHOCTb q,op.rnponaHHn TOKa npe~I3HOHHhlMH Yn. IhJryt<eHI:l Ma1'eMa

THtJecKHe Bl:lpa."KeHH.Il lJ.ll1f OD~M9HH!l C:y"..!M8p10~ B~l!HHI:l CT8TH'<Iec!:O~ 

norpemHOCTH H OT):tMbHblX ee COCTaBRJml!IHX• OKCD9pm.!9HTMbHUe 11CCJie

,!{OBaHHI! pe3HCTOpa o6paTHO~ CBH311 yK83MU nyrH yM6HbmeHII.P. HCCTB6ll~b
HOCTH 38 C'<IeT COOTBeTCTByKll!lero BWOpa aanaca DO MO!llHOCTH H KOM6H

HIIp:lB8HHOrO _CO~HHeHHJi pe3HCTOpoB, tll'O fi03BOJllfRO yMeHbmHTb cy~Nap

Hy.D CTaTHtlecKy.o norp€iliHOCTb Dpli qx,p.mpoaaHHH TOKa ):tO I :l: 10-0 • 

. 2. ·fuc~~OBaHbl ):tHHBMHtlecKHe nOrpemHOCT!rl !flop.!H~BaHHil TOKa 

npH DO,!{B'<Ie Ha BXO,!{ Yfi rapMOHHt!ecKOro.cHrHMa. fio~yqeHbl MaTeMaTH

qecKJ.Ie Bl:lpal!teHHSI ):t~J'! 0Dpe,[tM9HHJ'I OT):tMbHblX COCT8B~mlr!!HX ):tHHaMHtlec

KO~ norpemHOCTH. IJoKa3BHO, tll'O ,ll;ODOliHHTMbHan KOppeK~Ui fi03BOJI.fieT 

yMeHbmHTb ):tHHaMHtlecKy.o norpemHOCTb B 06JiaCTH B~OKHX tlacTOT 

(0,5 - 2 MI'q) a 3 - 4 paaa. • 

."3. J1.CCJI~OB8Hbl BpeMeHHWe 38BHCHMO.CTH ):tHHaMHtlecKOlt norpemHOCT~l 
ycTaHOBll9HH11 TOKa KaK npe~3HOHHb!MH, TBK H 6loiCTpo,IJ;eACTBYIJ!llHM>l Yfi 

a aanHCHMOCTH OT HX cyw~aiJHolt At{](. Paapa60TaH!i MeTO):tHKlt onp~MeHHs; 

):tODycTHMOlt BMHtiHHiol ):tHH~~OOKOlt norpemHOCTli H BpeMeHH yCTSHOB1IeHH.r;_ 

TOKa npH Herap.roHH~ecKHX aoa,~:teRCTBHIIX Ha axo,~:te Yll, tll'O noaao~HJIO 
ynpoCTHTb paapa60TKY' ycTpoltCTB,; iPO,p.rnpymtHX TOKH C Tpe6yel.!OH ,D.ltHa-
MHt19CKOit. TOl!HOCTb!Oo'. . 

4. TeopeTHtlecKH~o~eHeHo npe.rtMbHOe CS~Tpo,!!,eRCTBHe npH ·~p.!~·
ponaHHH TOKa npeQH3HOHHhiMli Yil .'HCXO):tft H3 KOHCTpYnHBHI:lX napar.leTp;lB 
OTKJIOH.I'Iil!lleR'CHCT9Mlil. 

5. fuc1I~OBaiui pa31IHtlHI:le KpHTepHH ycTOAtiHBOCTH B flpl1MeHeHHI1 

K Yil KaK Dp! HX npoeRTHp:lBaHHH, TaK H npH 3KC~9p!M8HTaJibHOfi npo

Bep!te ·a ManocHrHanbHou peme H n pel!Giue 6o1I'imoro cHrHana. fipe,!!,-:-

1IOllteH Cf!OC06 npaRTH~OO.KOro Onpe,[tM9HHJ'l aanaca ycTOiltnfl!OCTH ~ !paaA, 
D03B01IHB!l1Hlt_ 3H8tiHTMbHO ynpoCTHTb annapa'l'y1JH09 06ecnet~eHHe fipi npoae

,!1,9HHH sKcnepHMimTa no onpe,!!,MeHYdl_ .~anaca ycTolttiHaocTH Yil. ilp~ne
,!l,eHbiMaTeMaTHtreeKHe Jll:lpallt9HHSI:, D03B01IJm~ie Oflpe,!!,9JUiTb 3KBHBa.719HTHI:le 

traCTOTI:l YcH~H'f.MbHbllC KacKa,o.oa Yil ,11,~n oCSecnetreHliJI ero ycTolttrHnolt 

paClOTL!, tll'O, D03B01IHT 3HB.tiHTMbHO ynpoCTHTb paapa60TKy ycTOfit!HBI:lX 
Yil. • . 

6: fuc~~OBSHH nyrH CHIIllt9HH.R, DOTpe6~aeJ.ICti" 6~Tpo,!!,eRC~'B)'iO[!IHMH 
Yil,M~ot.'iOCTH B YOM c nePeMeHHblM MaCI!ITa60M Hao6paJKeHH1! ~JIJ'! c.rryqan, 

KOr,!l,a H3M9H9HHe MBCI!ITa()a H30~~ll8HHJI· OCYrl!OOTBJ!J'!eTCJ'! a a CtreT H3Me-

-.I? -

HeHHft aM!lJIHTy,D;bl CHrHaJia II03l1l.ll10Hl1}Xl:f,laHH.R;·• ilpe~~l!teHH!lli-\ CDOCOCl C 

06Hy~eHI!eM CHrHaJIB Ha BpeMH HalCO"l1.9HHJ! H306pallteHHH BHe BH,Il.HMOCTH 

3ltpa.Ha 3JIT ri03BO~H~ yM9HblllllTb Cpe,!l,Hilll noTpe6JI.I'!ei.lyD MOJllHOCTb, Hanpi.:... 

Mep, c 55 BT ,11,0 30 BT npi Maci!ITaCSe naoCSpalKeHHn 10 :I. 

7. fucnc,n.oaana aoaMollffiocTh ucnoJih30BaHH.R aRTimHoro pelr.HMa 

paC)OTI:l, yt!HTI:lB8lO~ero KaK BpeM!i ycTaHOB~eHIUi TOKa, TalC H BpeM.R'ycTa.;.. 

HOMeHH.I'! ~y"<Ia Ha 3ItpaHe 3JIT c Tpe6y~olt ):tHHBMH"<IecKOR TOtlHOCThD. · 

Paapa6oTaHbi.CTpyKTypHue cxeMI:l ripeQH3HOHHOro H CSI:lCTpo.u.eRcTnyc~ero 
YII, oCSecnetJHBaJO!ltHe. HX aY.THBH!lli-\ pel!tHM pa60Tbl, KOTop!>IA I'.03E01I.I'!CT q,op

).!HpoBaTb HMny~bC roTOBHOCTlLDpi ycTaHOB~eHHH TOKa C TOtlHOCTbD 
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