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MR COBpeMBHHOll s1wnepHM8HTa.JII,HOll HnepHOll (llll3llKll xapaKTepHo 

peweHne MHOrnx sanaq Ha OCHOBB BpeMBHHHX ll3MepeH!lll 11 npocTpaHCT

BBHHO-BpeMBHHOll ceJieKIJ;nll. IlocTaHOBKa 8KCil8pllM8HTa UJIH peweHHR Ta

KHX sauaq BO MHOrOM 38.BllCllT OT npllMBHHBM!,IX neTeKTOpOB HnepHoro 

ll3JIYqeHHH ll HX peaJII,HI,IX xapaKTepncTUK, KOTOpHe,B·CBOID oqepeni,, 

o6yCJIOBm!BaDT Tpe6oBaHHR K 8JI8KTpOHHOll perncTpnpyromei1 annapaType. 

B HaCTORtll88 BpeMll ToqHOCTI, ll3MepeHllfl HHTBpBMOB BpeMeHll Ha

XOUHTCH B·cy6HaHOCBKYHUHOM naanasoHe, a npocTpaHCTBBHHaH TOl!HOCTI, 

perncTpaunH qacTau; COCTaBJIHeT OKOJIO O,I MM. CTOJII, BHCOKlle xapaKTe

pllCTllKH CTaJ.lll BO3MOlKHhl 6JiaronapH BHCOKHM napaMeTpaM COBpeMBHHHX 

neTBKTOpoB HOHll3llPYIDtllllX H3JIY48HHR, B TOM qncJie Bpew.eHHHX CUllHTHJI

JIHUllOH!illX neTeKTOPOB ll npei1(l)OBHX KaMep. 

Pa3BllTHe HHTerpa.Jil>HOll CX8MOT8XHUKH KOpeHHliM o6pa3OM H3M8Hll

JIO CTpYKTYPY COBpeMeHHOro (llll3llqecKoro 8KCil8pHM~HTa. C OUHOH CTO

poHH, IlOBHmeHHe HanelKHOCTH neTeKTOpHOH 8JI8KTpOHHOi1 anrrapaTypH Ha 

HHTerpaiII,HHX cxeMax IlO3BOJill8T yBeJIHl!HTI, CJIOJitHOCTI, BUilOJIHSieMUX 

C ee IlOMOtlll>ID qJJHK!l;HH. C upyroi1 CTOpolill, YBBJI11qeH11e KOJilll!BCTBa pe

r11cTp11pyromei1 annapaTypH, npH orpaHHl!8HHbIX BO3MOlKHOCTHX 8KCnepn

M8HTaTopoB, npenonpeneJIHJIO WHPOKOe BHenpeHHe cpencTB BHl!HCJillT8JII,

HOi1 T8XHHKH _B 8KCnepHM8HTa.JII,Hl,l8 ycTaHOBKll. 3BM B HaCTORtllee BpeMH 

He TOJII,KO HaKanJIHBaIOT HHqiopMauHID, OHH aKTHBHO "yl!aCTBYIDT" B npo

BBU8HUW 8KCnepHM8HTa, 3aMeHAA SKCnepHMeHTaTOpa B Bl1IlOJIH8HHll Tpy

UOBMKHX OUHOTUilHHX pa6oT. 

YKasaHHlile TeaneHUHH sacTa.BHJIH no-HoBoMy pemaTl> cxeMHHe Bo

npocH·SJieKTpoHHKH HaHoCeKyHUHOro naanasoua. Cxer,111 HaHOC8KYHUHOro 

UHaTia3OHa CO3.UaIOTCR B HaCTORtllee BpBMH B BHUe 8.BTOHOMHHX npH6OpOB 

B MOUYJII,HOM HCilOJIHeHHH, cnoco6!illX pa6oTaTI, OTUBJil,HO JIH6o c 06-

MeHOM naHHHMH C 3BM. B KaJKUOM MOUYJie MOlKHO BHU8JIHTI, 6HCTponei1cTByro-

t!IYID qacTI,, ynpa.BJIHeMyro UH(llpOBHM cnoco6oM, H yseJI I1,JllI OCYtll8CTBJieHHR 

CBll3H C CHCT8KOR H ~aJiee C 3BM. 
• 

06W,UiHit;..;.'!!J~ ~t 

!!lll}pllUZ ttf' r.?. u a Bad 
6Wrbtit101 ~KA 
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.Ururna.fl JUICCepTar.um nocBJI[lleHa BonpocaM paapa6oTirn neTeKTopHoH 

aJreKTpomnrn HaHoceKyHnHoro IU1anaa0Ha I'! pacc:MoTpemno 6blcTponeiicT-. . ' 

BYJ(J.lll'IX aJieKTIJOHHhIX cxeM, KOTOpble peaJil'l30BaHhI B OCHOBHOM Ha l'IHTe

rpaJI!iHhlX cxe11mx. PaccMaTpl'!Bae_Mhie MO!lYJil'I BblnoJIHeHhI B cTaiJnapTe 

ItAIAAK_ VJ npenHaSHaqeHbl JJ,JI.ff BpeMeHHhlX H3MepeHHH l'I npocTpaHCTBeHHO

-BpeMeHHOH ceJieKUl'll'I. Ilpl'IBO!ll'ITCH aHaJina pa6oTbl cxeM, cpaBHeHl'!e HX .. ' 

C cymeCTBYIOU1HMlf npn~opar..in, naIOTCH OCHOBHble xapaKTepl'ICTHKl'I I'! npHMe-

HeHHH MO!lYJieH. B OCHOBY IUICCepTa[(Hl'I noJio~eHh! pa60Tbl, BblnOJIHeHHhie 

aBTOpoM B TeqeHHe I97I+I975 rr.B ]a6opaTopHl'I BHCOKHX aHeprHH Ollilll. 

.l(nccepTa[(M COCTOHT H3 BBeneHHH, qewpex rJiaB Ii 38.K.JII{)qeHM. 

il I-H rJiaBe, o6aopHOM, paCCMOTpeHhl MeTOil,bl BpeMeHHh!X 1'13Mepe

Hl1H I'! npocTpaHCTBeHHO-BpeMeHHOH ceJI8K[(l'll'I B cy6HaHOC8KYHUHOM Ii Ha

HOCeKYH!lHOM .!UlanaaoHax. OnHCb!BaIOTC.ff ,BpeMeHHble xapaKTepl'!CTUKl'I C[(l'IH

Tl'IJlJl.ff[(l'IOHHh!X neTeKTOpOB. AHaJIH3HPYIOTCH npoue~Cbl B IlJlaCTl'!qecKl'IX 

C[(HHT11JIJ1.ffTOpax Ii BpeMeHHh!X qJOTOYMHOllTeJI.ffX, OT_ KOTOpb!X 38.BHCl'IT HX 

6blCTponei1CTBl'le I'! ToqHOCT!, BpeMeHHhIX ll3MepeHHH. YKaaaHbl OCHOBHble 

HanpaBJieHHH UCCJieUOBaHHH no YJIYqUJ8HUIO 3THX xapaKTepl'ICTUK. IIpUBO

TllITC.ff napru,ieTpbl JIY'Il!IHX 3K3eMilJI.ffpOB C[(l'IHTl'IJlJlHTOpOB n <I/3Y • Ha OCHO-· 
' . 

Be qll'l31-lqecrrnx CBOHCTB C[(l'IHTl'IJIJl.ff[(llOHHhlX UeTeKTOpOB naeTC.ff Cpa.BH8-

Hl'le aanycKa cqeTql'IKOBOll 3Jl8KTpOHHKll OT noCTOHHHOH qacTH aMIIJH!TY

Il.b! l'!MnyJI!iCa C aanyCKOM no nepenHeMY_ qipoHTY.' 

,IiaJiee KopoTKo paccr:.aTprnaeTC.ff MeTon cOBnaneHHH I'! ero poJII, 

B ql}l3HqecKOM aKcnepmfleHTe • l1ieTOn COBnan~HHH HBJI.ffeTCH OCHOBHb!M 

1mcTpy1.1euToM l'ICCJieuoBamm npocTpaHCTBenno-yrJioBoro pacnpeneJieu11H 

qacTH[( I'! noaBOJIHeT npoBOUHT!i ,BpeMeHHYIO ceJieKUHIO C Bh!COKOH Toq

HOCT!i!O. Y1maaua poJI!i MeTona aanepimHHb!X .coBna-n:eH11H BO BpeMeHHb!X 

U3Mepemmx, npOBO!ll'IMb!X C noMOIJ!!,IO npeiiqJOBblX KWiep. OTMeqeHbl oc

HOBHble napru-mTpbl 3JI8KTpOHHhIX cxeM B 3KCIIepmiieHTax no MeTOey co:s

nan:eH11M. 
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IloCJICUHUli paaneJI nepBOY. rJia.Bbl IlOCB.ffi'.l8H npeilqJOBb!M KaMepaM, 

KOTop;:,:e CTaJIU ilrnpoKO npm.ieH.f!ThCll D IIOCJI8UHU8 2 + 3 rona B Kaqe

CTB8 KoopnmmTHoro neTeI,Topa ().;1aronapH Bb!COKOMY npocTpaHCTB8HHO

l','.Y paapeU18Hl1I0. PaccMOTpem,1 nonpoc5HO OCHOBHH8 xapaKT8pl1CTHKl1 npeii-

(:OBLlX Km.,ep ll Yl{a3aHH Tpec50BaHnH K :me1tTpOHHKe
0 

Il,Jif.[ HUX • 

..iTO'CM rJiaBa IlOCBBl!j8Ha OilUCaH!llO Bp8MJ'!IlpOJl8THOli 8JI8KT;')OH!1Kl1, 

npen,uasnaqe1mol1 ll,)JH pa6oTLl n cy6HauoceKyHnHoM uuanasoHe ,a m1eHHO 

(iop1.mpollaT8Jlll co CJJe,!illll{l!U noporo:/
1, 2/' B;8!.lll-ru.mJIHTYJ~l!Oro KOHD8pTopa 

/J, 4, 5/ ,; npeoCipMoBaTeJJll npe1rn-11wlipa/
61 • 

'foqHQCTI, Bp8M8H!!HX ll3Mepe1rni1 B cy6HaHOC8KYHUHOM u11ana3oHe 

sam!CHT OT ,cnoco6a np11BH3KM K l1MnyJibCY 93/. Ilp11M8H8Hi18 B qiopMl'lpO.

Ba1'0JI8 aanycKa OT nocTORHHOH qacTl1 a'l,111JilITYUl;I m-myJII,Ca w3Y l103BO

Jlj,IJIO O cymecTBllTl, Bf8MCHHYIO 11fVJBH3KY C yqeTOM qll13HqecK11X CBOHCTB 

Q3:J • .IT.,1JI m.:ny.11:,ca c 123Y XPI020 c JJ,JIViT8JII,HOCT!iIO qipoHTa 2,5 HC no

.1yqeHo "ryJI.mrne" :±; IOU nc B mmna3oue 60: I. CJJll3}l no nyTll npo"."' 

XOEU0311H c11rH8.118 Bb1IIOJIH8Hbl B cxeMe cpopMl1fOBaTeJIH no nocTOHHHOMY 

TOKY' qTo 1103BOJIH8T paCloTaT!i B !ilMpOKOl1l uuanaaoHe JJ,Jil1T8JI!,HOCTeH 

,11pOHTOB BXOUHLIX UMIIYJII,COB OT 2 !IO IOO HC 11 oClecneqnBaeT Bbl-

COK08 OLICTpoueiiCTBH8 (,IiO 60 uru) npnc5opa. B qioptrnpoBaTeJie HM88T

CH B03MOiKllOCTI, ynpa.BJI8Hl1H OT 3BM B U111pOKHX npene.nax UJIVJT8JII,HOCT!il0 

BblXOUHOro c11rHa.11a li ero BK.'110qeH1'181\:I-BhlKJIIOqea11eM. 

l3 cxeMe Bp8MH-aMl1JIHTYUHOro KOHBepTopa npHHHTa CTapT-CTOTil!aH 

Jiorima pa60Tbl. Oc5ecneqeHl'!8 CBH38M no IlOCTOHHHOMY TOKY no nyTH npo

XOlitil,8HHH c11rH8.Jia no3BOJIH8T pa6oTa'r!i des CUBHrOB ypoBHei1 nr:11 no

BLIW8HHHX (.1(0 0,8 Mru) aarpyaKax. Co6CTB8HHOe pa3peruem1e CX8Mbl 

COCTa.BJIHeT IO nc. B cxeMe KOHB8pTopa npHHJIThl M8pb! no YM8H!illl8Hl'IIO 

Bp8M8Hl1 BOCCTaHOBJI6Hl'IH CX8Mhl rrpeoClpaaOBaHHH 1-1 npenyCMOTpeHa6.J:ro-

1rnpoBKa CTon-BXOTI,a co CTOpOH!,1 CTapT-KaHaJia. k'iMeeTCH B03MOi.iliOCTI, 

ynpanJI8Hl1H OT 3.JM KOa<1Jqll'IU.-IeHTO!;] npeo6paaoBam!H .11 BKJIIQq8H1'18!,I-BblKJIIO
qem101,1. IIo KaHaJIY HenocpencTBeHHoro 11aMepemm B03MOi:tHo usMepeHl'!e 

W!1pUHbl HMilYJI!iCOB OT 20 HC Il,0 IO MC, 
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Ba:~Hlll,{ r11:e1IMymecTBOM ipopMllpOBaTeJI.fl co CJien.flll!l!M noporoM 1l 

BpeMH-81,lilJ!l!TYnHoro KOHBepTOpa .flBJI.fleTCJI TO, qTo OHll perum30BaHhl B 

CTaHnapTe l{Af.!AK (r~exam1qecKoe HCilOJIHeHHe H ypOBHll Harip.fllKeHllii Illl

Tamm). 3To 06ecneq11JIO l!X _JHllqJl!Kao;lllO no OTIIOlllemrn K J.lmppOBO!t 3JleKT

pOHHKe qJl!3ll"lleCK11X ycraHOBOK~ 

d sToii rJiaBe TaK~e rrpoBeneH aHaJil13 crroco6a KOUllpoBaHH.fl Bpe

ueHHHX llHTepBa'lOB Ha OCHOBe MeTOna rrp.flMOI'O c_qeTa C HOHllYCHllM. Me

TonoM B KatJeCTB8 l!UTeprroJI.flTOpa. YKaJrum HenocTaTKll, CJiell.YIOll!l18 l13 

rrpocTOro 06'I>en1meHll.fl OOOH?C MeTO,l(OB. IIpeIJ;J.IolKJHo 171 CO'IeTaHllB Me

TOna np.arnoro C'I8Ta ll HOHllYCHOro l\,leTOna, OTJ!ll'I8.IOll!eec.fl y)UloeHHOii 

qacT-OTOii CTapT-reHepaTOpa, 'ITO Il03BOJ!llJIO .UOCT.ll% nenpepHBHOCTll Bpe

l'IJeHHOii IIIKaJihl l13MepeHl1H rrpn coxpaH8Hl1ll BUCOKOI'O pa3pell!eHHH. 

Ha OCHOBe rrpeIJ;J.IolKeHHoro M8Tona KOnHPOBaHll.fl BpeMeHHWC llHTep-

. /6/ 
BaJIOB pa3pa60TaH rrpeo6pasoBaTeJII, BpeM.fl-UHqipa . HaHoceKyHnHoro 

n;,iariasoHa (puc.I) co CB.fl3I,IO C 8H,i B CllCTeMe KAf,fAK (CHrHaJihl, qiyHK

Ullll, KOMaHnu). nocTOllHCTBOM rrpn6opa .flBJI.fleTC.fl Ill!KOCeKyHnHoe, Ha 

ypOBHe ~ IOO rrc, Bp8M8HHOe pa3pemeHl18 ll OOJII,WOe 'IHCJIO pa3p.anoB. 

(216): a TBKlKe HerrpepuBHa.fl BpeMeHHaJI llIKaJia rrpeo6pasOBaHll.fl. Jmaria-

30H KOnllpoBaHH.fl MOlKHO HeorpaHH'IeHHO YBeJilltJHBaTI, 3a C'IeT ITOnKJIIO

qeHll.fl BHemHero C'I8T'Il!Ka rrepllOUOB. Ilpl160p peaJil130BaH Ha llHTerpaJII,

HhlX cxeMax. 

Pa3pa60TaHHhl8 CX8Mbl l1CITOJI!,3J!OTC.fl KaK CTaHnapTHa.fl anrrapaTypa 

B qJl13l1'I8CRl1X ycTaHoBKax JIBS OHffil. <I>opMHpoBaTeJir, co CJI8U.flll!l!M rropo

roM l1 Bp8M.fl-aMilJ!l1TynHhlH KOHB8pTop IIpllM8HHJI1!CI, B Cil8KTpOM8Tpe C 

Bper&r-KOopnHHaTHOH KOMITeHcao;uen )J,JI.fl ()OJII,WllX' CUHHTllJIJI.flTOpOB. 

B HaCTO.flll!8e Bp8M.fl Bp8M.flilpOJI8THa.fl 3JI8KTpOH!ma .flBJI.fleTC.fl qacTI,IO 

arirrapaTypH, rrpe.n:Ha3HatJeHHOll )J.71.fl HCCJienoBaHll.fl 3aKOHOM8pHOCTeH Mac-

1UTa6H0-1!HBapnaHTHoro B3aHMo ne:iiCTBWI p8JI.flTHBl1CTCKllX .anep. 

Ilpeo6pa3oBaT8JII, BpeM.fl-UHqipa BXOUllJI B COCTaB KaK CT8HUOBOH, 
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TaK ll SJieKTpOHHo:iianrrapaTypbl ycTaHOBKll "AJir,qia", rrpenHa3Ha'IeHHOH 

)J,JI.fl llCCJienoBaHWI yrrpyroro paCC8.flHll.fl anpoHOB ll peJii!Tl!BllCTCRllX 

.auep. C ITOMOIItb!O 3TOro BUII COBM8CTHO C npyrHMll MOnJJI.fll-Jill, pa6oTaIO

ll!llMll Ha .irn:Hllll c a:m1, CHl1MaJil1CI, BpeM8HHhl8 cneRTphl CllrHaJIOB rrpo

BOJIO'I8R rrporropul!OHaJII,HOll KaM8phl • 

Tp8TI,.fl r~aBa IlOCB.flll!eHa OITHCaHlllO CX8M rrporpaMMHO-JilpaBJI.fleMOll 

3JI8KTpOHllliH HaHOC8KYHnttOro UllarJa3oHa; ipopMHpoBaTeJIIO llMilJJII,COB 

15; 91 (pnc.2) n CnB08HHOMY, JiornqecRoMY 6JioKy saneplKKH /
9,Io/ 

(pHc.3}. 

BalKHo:ii qaCTI,IO ~opMllpOBaT8JI8H .flBJiffiOTC.fl OUHOBH6paTopu, 3anaIO

ll!lle BpeM8HHhl8 llHT8pBaJihl • IlpeIJ;J.IolKeHa KJiaCCll~l!Rao;1i.fl /II/ l13B8CTHllX 

OHCTphlX onHOBH6paTopoB, KOTOpa.fl yqllTHBa8T.HX CX8MHH8 pa3Jillqll.fl no 

THITY BpeM.fl3anruo111ero SJieMeHTa 1l crroco6y ~ro BKJIIOtJeHll.fl, paMHqWI 

no BllnY 3anycKa, a TaKlK8 pa3Jillqll.fl no B8Jlll'IJ,!H8 M8PTBOro BpeMeHll H 

TllITY JIOrllKH paOOTH. _IlpHBOI(.flTC.fl ROJIH'IeCTBeHHH8 OUeHKll xapaKTepl!C

TllR cpaBHHBaeMh!X OUHOBll6paTopoB c yqeTOM rrapaMeTpOB llHTerpaJII,HhlX 

cxeM cepllll IU38. l{naccmpl!Ka.l.ll!H Il03BOJHiJia rrpoaHaJill311pOBaTI, Bap11aH-,

Thl ll BH6paTI, OITTllMM!,HJ10 CXeMY, C TO'IKll 3peHl1.FI rrpHMeHHMOCTH ee 

B ~pMnpoBaTeJie llMflYJII,COB'HaHbCeKyHnHoro ,l(l!alla30Ha • 

Ha ocHoBe BH6paHHoro onHoBH6paTopa paspa6oTaH y3eJI sanaHH.fl 

11,}lllTeJII,HOCT8:ii BhlXOnttoro cnrHaJia ~pMl1pOBaTeJI.fl. OH OTJIH'IaeTC.fl Wl1~ 

poKHMH B03MOlKHOCT.flMll H3MeH8Hll.fl Jiorim11 pa6oTu. Ero UOCTOl!HCTBaMl1 

.flBJifllOTC.fl TBKlKe WllpOKllli nHHaMll'IeCRllli nHarJa3oH, HaJll!'Il!e 3JleKTpOH

HOR perynHpOBKl! H ITJlaBHOI'O l!3M8H8HHH BhlXO,l(HOn ,l(JIHTeJlbHOCTl!o 

Omrnamruii y3eJI 3anaiIH.fl )J.7111T8JII,HOCTH cHrHaJioB 6llJI rrpHMeirna B 

CX8M8. ynHBepCaJII,HOro ipopMllpoBaTeJI.fl HaHOC8KYHnHoro nHana3oHa, pas

pa6oTaHHoro Ha HHTerpaJII,HhlX cxeMax. 'l>opMnpoBaTeJII, o6JiauaeT Buco

Koll 'IJBCTBHTeJII,HOCTbI0,20 MB, 'ITO IT03BOJI.fleT llCIT0~!,30BaTI, '1>8Y B 

onHos;reKTpOHHOM pelKl1Me. Oco6eaaocTl.JJ qiopMHpoBaTeJI.fl .flBJI.fleTc.a TO, 

'ITO OH npencT8BJI.fl8T CO()OR IlOJIHhlR BpeMeHHOH KaHaJI C ynpailnH8MHMH 
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oT ;nm (63 _rpaua.r.urn) rroporoM, aauepJKRoi1: H lJ,JIHTBJibHoeT1,ro BHxouHo

ro eHrHana. PeryJIHpoBKa rropora, aaueplKKH H Il,JIHT8JII,HOeTH BHXOUHO

ro eHrHaJia Il03BOJI.fieT nouo6paTb OilTHM8JII,HU8 yeJIOBM.fI pa6oTH BpeMeH

Horo KaH8Jia ~3Y, mar peryJillpOBKH eoeTaBJI.fIBT ~ 40 MB HI He eo

OTBeTeTBBHHO. ]HHei1:Hoe ynpaBJI8HH8 OT 3H~ UJ!HT8JII,HOeTb!O BHXOUHOro 

eHrHaJia o6ecneqeHo 6JiarouapH npMMeHeHll!O UH~po-aHaJioroBoro npeo6-

paaoBaTeJIJI C rllllep60JIH48CKOi1: nepeuaT04HOH xapaKTepueTHKOH. Ynpa

BJI€Hl18 OT 3BM peaJil130BaHo B CHCTeMe ll:A!JAK. Y qiopM11pOBaTeJIH llMBIOT-. 

C.fI urnpomrn B03MOlKHOCTl1 .ll.3M8H€Hl1.fI pe1K11Ma ero pa6oru. IlyTeM BHyTpeH

Hl'lX rrepeKJIJO'IBHl'lli qiopM11poBaTeJII, MOlKHO HaCTp011Tb Ha CJI8uYJOII(l1€ peJKM

MH pa6oTH: 

a) c 6JIOKl1poBKOi1: Bxona Ha BpeWI )JJ.ll'ITBJII,HOCTl'l BHXOUHOro Cl1I'HaJia; 

6) C Ilpo!J,7IeBaHl18M BHXOUHOro Cl'lrHaJia no Ilpl'IXOUB BTOpl14Horo BXOU

Horo l'lMilYJibCa - lJ,)I.fI 11CilOJI!,30BaHl1.fI B KaHanax aHTJ'lCOBnaueHl'lli; 

B) C IlpO!J,7ICBamieM BHXOUHOrO Cl'lrHaJia IlOCJie npepHBaHJ'l.fI ero Ha 5 HC, 

no npnxoue BTOpl14HOro BXOUHOro HMilYJibCa - Wlfl CHHlK8Hl1.fI npocqe

TOB B KaHaJiax COBilaUBHJ'lli npl'l 60JII,lliJ'lX aarpy3Kax; 

r) C aauaHHBM UJIHTBJ!bHOCTJ'l BHXOUHOro Cl1I'HaJia, paBHOll ClOJU,lllelt 113 

IJ,7l11T€JII,HOCTH BXOUHoro llMilYJibCa MBlKUY YPOBH.fIMH noporoB cpa6aTHBa

Hl1JI H OTIIYCKaHJ'l.fI BXOUHOro TpHrrepa illMHTTa l'l UJil1T8JII,HOCTH l'lMIIYJib

ca, 3auaHHOH perl'lCTpOM. 

CymecTBeHHUMl'l npetfMYl!l8eTBrum pa3paelOTaJIHOro e,n;BOBHHOro HaHoee

KYHUHOro ClJIOKa 3auepJKRH C nporp&O.!Hlill ynpaBJI8HJ'l8M JIBJIJIJJTeJI YM8Hblll€H

HHe B HBCKOJI!,KO pa3 ra6apHTH l'l IIOBUlJIBHHa.fI HanelKHOCTI,. 3TO OCOCleH

HO BalKHO, eeJin yqecTI,, qTo YUBJII,HhIH Bee ClJIOKOB saneplKltl1 eoeTaBJIHeT 

30% oT o6mero o6~eMa annapaTypu BO BpeMeHHUX KaHanax. B paapa6oTaH

HoM 6JioKe aauepmm noJiy4eHu eTOJII, · BH-comrn noKaaaTeJin 6JiaronapH 

p€aJil13~11H exeMH 3anepJKRH TOJII,KO Ha HHTerpaJII,Hl-IX exeMax, 683 npn

M8H€HH.fI KOaKCJ'laJII,HUX Ka6eJieii H MexaHH4€CKHX peJie. JvrH aToro 611Jia 

paapa6oTE.Irn cneUl'laJibHM .fiqeiiKa sauepll!l<H Ha 8 He. TaKoe perneHne, 
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npn BCBX JKa3aHHUX npeHMYinBCTBax, II03BOJIHJIO coxpaHHTI, BhlCOKOe 

61:lCTponeiicTBHB ClJIOKa (80 l.rrti) H ynpaBJIBHHe aauepJKROH B unana30H8 

0 + 63 HC c lJlarOM I HC. YnpaBJieHne OT 3BM peannaoBaHo B ClJIOKe B 

cncTeMe KAMAK. 

OnHeaHHl:le paapa60TKH o6ecrreqHJin.annapaTypHyJO OCHOBY aBTOMaTn-

3~HH ynpaBJieHM.fI BpeMeHHUMH KaHaJiaMl'l 8KCII€pHM€HTaJII,Hh!X ycTaHOBOK 

JIB3 Ollilli. B ycTaHOBKe "An:i,qia'' OHH Il03BOJIHJIH npoBBCTH KOMilJIBKCHOe 

nceJIBUOBaHHB nponopuHOHaJII,HUX KaMep. B ycTaHOBKB MarHUTHOro HCKpO

Boro Cil8KTPOMeTpa EMC ynpaBJIHeMHH qiopMnpOBaTBJII, 38M€H.fI€T B KalKUOM 

BpeMeHHOM KaHaJie HBCJCOJU,KO paHee HCIIOJib3YBMHX IIpH6opoB. BBBUBHHB 

UH(llpOBOH o6paTHOH CB.fI3H OT 3EM K 8JI€KTpOHHOH annapaType Il03BOJIH-

JIO xaqecTBBHHO H3M€HHTI, noeTaHOBKY_ aKcnepHMBHTOB. C IlOMOl]ll,IO npo

rpaMMHO ynpaBJIHBMHX MOUYJIBH 611JIH aBTOMaTJ'lSHpoBaHH TpyuoeMKHe pa6o

TU, CB.fI3aHHl:l8 C rrou6opoM OilTllMaJibHUX YCJIOBl'lli pa60TU Bp€M€HHUX 

TpaKTOB, a TaKlKe OCY!Jl€PTBJI8H KOHTpOJII, 3a IlpaBHJ!bHOCTI,JO nx pa6oTU 

BO BpeMiI aKcnepHMBHTa. 

)lnH aqxpeKTHBHOro HCilOJ!!,30BaHH.fI paCCMOTpeHHUX MO)]:y'JIBH B JIBS 

Ollilli coanaHU COOTB€TCTBYJ01Jlli€ rrporpaMMl:l UJI.fI HX rrpHMeHeHHJI Ha JIH

HHH c 3Bv! B3CM. 

B uo,n;yJIJIX qiopMJ'lpoBaTeJIR n ynpaB11Jie1rnro 6JioKa aauepmm wm 
yno6cTBa pa6ora rrpeUJCMOTpeao TaKXe pyqaoe ynpaBJieane c nepenaei1: 

naaeJIB n HHUJ!K~IDI eocTORHHH ynpaBJIHI01llliX perncTpoB aa rrepenaei1: 

naaeJin. 

~eTBepTaa: rJiaBa' noeBHmeHa OilHCaHll!O 8JI8KTPOHHKH lJ,7I.fI npei1:qioBUX 

KaMep: mecrHXaHaJILHOMY npeo6pasoBaTeJIJO BpeMH-UHqipa 1121 H 32-BXO

UOBOMY npeo6pasoBaTeJIJO BpeMH-unqipa /IJ/ (pnc.4 H 5). 

TaK KaK B npeHqJOBYJO KaMepy MOXBT nona,n;arL 0,lJ;IIOBpeMeH!IO H8CKOJIL

KO qacTHU, )JJ.l.fI xaxnoil HS KOTOpHX Heo6XOUHMO H3MBPHTI, BpeMH npei1:qia, 

TO Heo6xonHM!i cneuRa.,n,Hlile MHoroKaHaJibHUe npeo6pasoBaTeJIB BpeMH-un

lfil)a, pa6oTaJOlJIH8 B MYJILTHCTOllHOM pelKHMe. 
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B rnecT1maHaJII.HOM npeo6pasOBaTe.ne BpeMil-1.UlllJPa HcnoJII.syroTC.fl 

cxeMH KOW:!POBamrn llHTepBMOB BpeMeHH Ha OCHOBe BpeMeHHoro SKC-_,. 

nannepa B KalKno1v1 mi:Haire. IlpH6op liMeeT OIJ;HH o6uum cTapT-Bxon, 

rnecTI. llHIU:!BHQYaJII.llliX cTon-Bxo·noB H 6HcTpHii Bxon BHeumero c6poca. 

Cxe1v1a OTJIHqaeTC.fl IlOBlillleHHOli CTa6MI.HOCTI,ID KOaqq>lll.J;lleHTa npeo6paso

BaHli.fl B pesyJII.TaTe IlpllH.flTHX Mep no CTa6MH38Ulili TOKOB sapSina l1 

pa3p.flna TpaHcqiopMliPJKl!lleli eMKOCTll, a TBRlKe_BliCOKOli liHTerpaJII.HOli 

JlllHeiiHOCTI,ID npeo6pasoBaHM IlOpH,nKa·o,I7% H nnqqiepeHUHaJII,HOli Ha 

ypOBHe 3%, Yt.1eHI.llleHHa.fl no I HC lllllpHHa KaHaJia npeo6pa30BaTeJI.fl, 

.BHn,eJI,:reT ero cpenH aHaJIOrllqHHX npH6opoB _nJI.fl npeiiqxrnHx KaMep n 

Il03BOJI.fleT pa60TaTl, C Kru.iepaMli C npocTpaHCTBeHHHM pasperneHHeM no

pmr,1m 50 !.!Kll,B03MO:KHOCTI, . y.MeH:&llleHU.fl llllipliHli KaHaJia npeo6pasoBaTe

JI.fl no roo nc Il03BOJI.fleT liCITOJII.30BaTI, ero BO BpeMHnpoJieTHOli TeXHH

Ke. Mon,yJII, MOlKeT 6h!TI, HCITOJII.30BaH l1 nJI.fl l13.MepeHnii C llllip1rnoii KaHa

Jia crorne I He, 

)ln:.fl ron,OCKOITHqecKHX CliCTeM 06Hq110 qliCJIO cpa6oTB.BlllllX ll3MepH

TeJII.llliX KaHaJIO~ COCTaBJI.fleT HeCKOJII.KO npoueHTOB OT 06U1ero HX qlic

Jia. 3TH cHcTeMhl, n B qacTHOCTH npeiiqx>BHe KaMepu, ueJiecoo6pas110 

CHa6lKaTI, KO)J.lipoB!IIMKaMII, KOTopue o6CJiylKUBaroT UeJiyro rpynny l13M8pII

T8JII,Hh!X KaHaJIOB, )ln:.fl TBRIIX sanaq Ha O_CHOBe lll8CTMKaH8JII,HOro KOnH

POB!IIMKa paspa6oTaH 32-BxonoBoii npeo6pasoBaTeJII. BpeMil.;.Uajlpa. Oco-

6eHHOCTI.ID SToro .npH6opa .flBJI.fleTC.fl KOMMyTaTop mo6oro l13 32 BXO)J,llliX 

CHrHaJIOB IlOCJienoBaTeJII.HO Ha 6 KaHaJIOB CXeMl.1 ROW:tpoBaHH.fl BpeMil-UH

llJPOBoro npeo6pasoBaTeJI.fl B nopH,nKe oqepenHocTH HX nocTynJieHH.fl. 

PacnpeneJieHHe BxonHUX_CHrHaJIOB conpoBolKnaeTC.fl lllHll)pOBKOli HOMepa, 

cpa60TaBrnero B naMHTH npII6opa. 

IlpllMeHeHHe KOMMyTaTOpa iX0,11,HllX IIMilJJII,COB II llllill)paTopa HOMepa 

KanaJia perHCTpallliH Ha Bxone CHCTeMH II3 HeCKOJII,KIIXKOW:tpOB!IIMKOB 

OKa3HBaeT BJlli.flHHe na.ypoBeHI. npocqeTOB B )J,aHHon CHCTeMe, )ln:.fl onpe

neJieHH.fl IlOJIHOro KOaqq>lll.J;HeHTa npocqeTOB B CHCTeMe ",11,peR~OBaJI KaMe-
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pa-nsMepHTSJII.HM annapaTypa" Heo6xonm-r.o yqecTI. cne,11,yXJillliX qeT11pe 

qJBRTopa: a) npocqeTR 3a cqeT KOHeqHQli Il)IllTeJII.IIOCTH CHrHaJIOB C 

npoBoJioK; 6) npocqeTR sa cqeT HaJioJKemm npyr 11a upyra JKOpoqeH

HRX cnrHaJIOB, ITOCTJilaIDlUliX onHoBpeMeHHO C pa3JIHqHHX npoBOJIOK Ha 

BXOn ;meMSHTa v1JIH; B) npocqeTR, B03HHK8lOlUlie ll3-3a MepTBoro BpeMe

HH KOMMyTaTopa; r) npocqeTR, B03HHK8lOlUlie H3-3a orpaHHqeHHoro qH

CJia 113MepHTeJII,Hl.1X KaHaJIOB, HeaiWieK_THBHOCTI, perHCTp8UHH C061.1Tlili 

onpeneJI.fleTC.fl MepTBl.1M BpeMeHeM KO)J.llpOBUIHKO~ BpeMil-Ullll)pa ll Bp8M8H8M 

nepen,aqH naHHl.1X B HBROilHTeJII,HOe ycTpOHCTBO, 

OnHcaHHHe paspa6oTKH HCITOJII.30B8JIHCI, Il)I.fl perHCTpallHH llHcpopMa-

1.Ulll C npeiiqx>BUX KaMep, npHM8H.fl8MRX B ycTaHOBKe "Am,qia". Hx CB.fl3I, 

c 313M peaJIH3oBaHa B. CHCTeMe KAMAI{. 

Ha plic,6 npeucT8BJI8H 06lUlili BHn pa3p8;_60TaHHHX MOn,yJieii. 

OCHOBHl.18 pesyJII:,TaTR pa60TU MOJKHO CllJOPMYJilipOBaTI:, CJI8QYIDlUliM 

06paso1v1: 

I. Paspa6oTaH Ha6op MOn,yJieH nJI.fl Bp8Mi!IlpOJI8THUX l13MepeHHH cy611a-

Hoceey11n11oro n,Hariaso11a, KOTopue npeBoCXO)J..flT no 6ucTponeiicTBruo H 

W:!HaMHqecKOMY W:taITa30HY l13B8CTIDrn l13 JIHTepaTypu npH6opH. iilon,yJIH 

peaJIH30BaHR B CTaHnapTe KAMAK. 
2. Ilpeil)IOlKeH llllipOKOW:taITa30HHl.1li MeTOn npeo6pasoBaHli.fl BpeMeHtlHX 

liHT8pBaJIOB B UliqJpoBOli Kon. ~OCTOHHCTBOM ero JIBJir,[8TC.fl o6ecneqeHH8 

11enpepHB11oii lllKaJil.1 npH coqeTaHHH npeHMY!IISCTB MeTona npHMoro cqeTa 

II HOHHYCHOro MeTona. 

3, Paspa60Ta11_npeo6pasoBaTeJI:r, BpeMil-UHllJpa Ha oc110Be_npeil)IolKeH-

11oro MeTona KOnHpoBaHH.fl BpeMeHHRX HHTepBaJIOB. ~OCTOHHCTBOM npl160-

pa .flBJI.fl8TC.fl IlliKO~eKyHnHoe BpeMeHHOe paspeIDeHHEl l1 60JII:,ID08 qliCJIO 

paspHnoB, a TaKlKe B03MOJKHOCTI:, 11eorpaHHqe1111oro Y13eJinqe11M W:tanaso

Ha ns1v1epe11M sa cqeT no,nKJIIDqe11M BHem11ero cqeTqHKa, IlpH6op peaJIH

soBaH Ha liHTerpaJII:,HRX CXeMax, CB.fl3I:, C 3I:M - B CHCTeMe KAMAK, 
. . 

4. Ilpeil)IOlKeHa uaCClill)liKallli.fl 0)],HOBH6paTopoB Ha liHTerpaJII:,H1.1X cxe-
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Max C SMllTTepHOll CBJI3I,IO. Ha ee OCHOBe npoBeneH aH8J!l'J3 BapHaHTOB 

cymecTBYJOlllllX CX8M ClblCTph!X OUHOB!l6paTOpoB, Blldpa.Ha HcllldOJiee rrpl!rO)i

HaR cxeMa )iJIR ymrnepCaJibHOro Ha.HOC8KYH.!iHOro qiopm1poBaTeJIR :m.myJlb-

COB. 

5. Paspa6oTaH YHHB8pC8JII,Hb!ll qopMllpoBaTeJib HaHOCBKYHUHoro n11arra-

30Ha Ha llHTerp8.JII,HbJX cxeMax. .UocTOIIHCTBOM qopMllpOBaTeJIB .f!BJIB8TCH 

TO, 'ITO OH rrpencTaB.JI.!I8T co6oi1 ITOJIHblll Bp8M8HHOR KaH8.JI C ynpaBJIR8MllMll 

OT 3U1l noporoM, sanepl!CROll ll ~llT8JII,HOCTI,IO BblXOUHOro C.HrHa.Jia, C llil'J

pOKl!Ml'J B03MOlKHOCTID~l'I ll3M8H8Hll.!I p8lltl1Ma pa6oThl. Ynpa.BJI8Hl'Je OT 3BM 

pea.JI!l30BaHO B Cl'JCT,eMe KAMAK. I{ MOM8HTY paspa6oTKl'I naHHOro g)opMllpO

BaTeJIR nono6Hhl8 CX8Mhl OTCYTCTBOBM!l ll ITO.lIBJI.fIJOl!lll8Cll cefiqac paspa

ClOTKll He nepeKphlBaIOT no CBOllM B03MOlKHOCT.fIM paspa6oTaHHOll CX8Mhl. 

6. Paspa6oTaH CUB08HHhlll.JIOrl'l48CKl'Jll MOK .3aneplKRl'I HaHOC8KJHUHOro 

n11anasoaa Ha HHTerpan1,Hblx cxeMax. Cymec:rBeHHlll,f o:rJIH4HeM MOKa .fIB

JI.fIIOTC.fl. yrnem,meHHhle B HeCKOJII,Ko Fas ra6apHThl ll rioBumeHHM Han;elK

HOCTii B p83JJII,TaTe p8Ml'J3~llll CX8Mb! saneplKRl'I TOJII,KO Ha l'JHTerpan1,

HbIX cxeMax, 6es rrpHM8H8Hll.fl KOaKCllaJII,Hb!X Ka6eJiei1 ll M8XaHll48CKllX 

peJie. MOK llM88T Ma.Jillll mar npHpameHll.fl saneplKRll - l HC l'J BllCOKOe 

6hICTponeficTBl'J8 - 80 Mr!{. 

7. IlpoBeneu aH8Jll'l3 npoC48TOB B MHOrOBXOD;OBOll Cl'JCTeMe, coneplita

meu H8CKOJII,KQ KaHaJIOB KOUl'lpDBaHl'J.fl Bp8M8Hllb!X llHT8pBaJIOB. TolBeneHa 

(lDPMYJia D;JIB pacqe:ra npoC48TOB 3a C48T orpaHll48HHOro 4llCJia ll3Me

pl'IT8JII,HbIX IiaHa.JIOB B CllCTeMe, l'J ua ee OCHOBe npencTaBJiellb! '· rpBqlllKl'J 

saBttcHMoc:reu nauuoro KosqqumHeH:ra npocqe:roB B g)YHKI(11H 'IHCJia ll3Me

pH:reJII,HbIX KaHa.JIOB. IlpllB8D;8Hb! KOJIH'IeC:rBeHHlle O~BHKll OCTaJII,Hb!X Bll

UOB IlpOC48TOB. Il!iBeneuu COOTHOlli8Hll.fl )1.7IB pacqeTa HeajxpeKTllBHOCTll 

perHCTp~llll COClhlTHfi. 

8. Paspa6oTallb! MHoroKaHaJII,Hb!e KOD;llpDB[JlllKll BpeMeHHb!X llHTepBaJIOB 

D;JIB npefiqoBUx Ka.Mep: mec:rHKaHaJII,Hb!ll npeo6pasoBaTeJII, BpeWI-~g)pa, 

ll 32-BxonoBOll npeo6pa3oBaTeJII, BpeMfl-~g)pa • .Uoc:roHHCTBOM KOD;llpoB[Jlll-
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KOB .f!BJI.fl8TC.fl B03MOlKHOCTI, pa60Thl C npeilcpoBl:lMll KaMepaMll, OdJia,J(UJOr[llMU 

- ITOBbllli8HHhlM rrpocTpaHCTB8HHb!M paspemeHl'J8M Ha YPOBH8 50 MKM. Ilpeo6-

pasOBaTeJill r,mry:r pa60:ra:r1, c llillpllHOll Ka!-[aJia 100 ITC VI l'JCITOJII,30BaTI,

CH B :r_exulil:Ke no BpeMe1Ill npoJieTa. Ilptt6opu peanttsoBaHH Ha llHTerp8.Jib

HHX cxeMax co cBJis1,10 c 3Hv'I B c11cTeMe l{AMAH .• 

9. PesyJII,TaTOM rrepeBona arrrrapaTypbl ua llHTerpaJII,Hhl8 CX8Mhl l'J IIpll-

M8H8Hl'J.fl HOBl:lX T8XHll48CKllX pemeullfi .f!BJI/I8TC.fl He TOJibKO YB8Jil'J'I8HH8 

HaneJKHOCTll ll 06ecrreqeu11e yrrpa.BJI8Hl'J.!I OT 3BM; noCTllrHYTO 'l'aKJKe 3Ha-

41IT8JII,HOe JB8Jill'I8Hll8 ITJIOTHOCTll pa3M81Jl8Hll.fl ll3M8pllT8JII,HhlX Ka!la.JIOB • 

,Un.fl Hauoceeyunuofi JIOr1IK11 oua cocTaB.JI.HeT 20 KaI!aJioB/KpefiT, nJIB Ka

HaJIOB Bp8M8HHhIX ll3M8p8Hllll rropHD;Ka I20 KaHa.JIOB/Kpeil.T. TaKHM o6pa-

30M, CHlllK8Hll8 ra6apl'l'I'OB arrrrapaTyphl no CpaBH8HlllO C Tpan~lllOHHhIMH 

pemeHH.fIMll COCT8.BllJIO 6 + IO pas. 

IO. Ha omrnaHHhlX MOD;YJIHX ITOCTpoeua SJI8KTpOHllKa sanycKa, Y3Jihl aB

TOMaTll48CKOro yrrpaBJI8HIDI BpeMeHHHMH KaHaJiaMH H BpeMeHHhle CIT8K'I'po

M8Tp« gJll3114eCKllX ycTaHOBOK JIB3 owrn, B qaCTHOCTH ycrauomrn: no 

113yqemno 3aKOHOMe_pHOCT8ll Macm:ra6uo-l1HBap11aHTHOro B3allMOD;8llCTB!l.fl 

peJIBTllBllCTCKllX SI,!tep, UJIR llCCJienoBaHn.fl ynpyroro 11 KBas11ynpyroro 

pacceHHllR anpouoB ll peJIRTHBHCTCKllX .flnep, MarHllTHoro llCKpOBoro 

CIT8KTpOM8Tpa, cneKTpoMeTpa C BpeMH-KoopnmmTHOll KOMII8HC8l(ll8ll D;JIB 

CJOJII,WllX cu11uTllJIJIRTopoB. Paspa6oTauuue MOD;YJill· nepe~auu B MeJIKO

cep11RHoe rrpo11sBOJlCTBO ll H8.IllJIH rrpmieuemie B .liPYrnx Iladoparop11srx m1m1, 
a Ta.KXe Hayxrno-HCCJI8)iOBaTeJibCKllX llHCTHTyTax· CCCP ll IIIIP. 

II. 0ITHCaHHU8 paspa6oTKH MoryT ()l,ITI, HCITOJII,30BaHbl l'J B He.fI.nepHb!X 

uay'IHllX llCCJI8D;OBaHll.f!X. B HaCTO.fIIJl88 BpeMH, uanpHMep, CX8Mb! ~OpMll

poBaTeJiell co CJI8U.fll!lllM noporoM roTOBHTCH K llCITOJII,30BaHlllO B llCCJie

noBaHllHX no nporpaMMe "vluTepKOCMOC". 

0CHOBHhl8 pa6oTbl, l'J3JIOlK8HHhl8 B n11ccep:r~HH, UOKJiaD;blBa.JillCI, Ha 

Me~cyHapon:Hhlx CllMII03HJMaX no .fIIl8pHOll SJI8KTpOHmte B Ey~arrem:re 

{I9?3 r) H ,Uydue (1975 r); Ha M8lKD;YHaponuoM COBemaHlll'J ITO M8TOD;lil:K8 
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rrpoBo~oqHux Ka.Mep B ,Ily6He (1975 r), ony6JnntoBaHu B B81l.Yl!lliX 
- /I•IJ/ KHX n 3apyCieiumx xypmurnx 11 rrpenp1rnxax Ol!.lll! • 
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I. E.7.roR-cxeMa rnnpoRonnanasoHHoro npeo6pasoBaTeJIB c nl!RoceRyHUHUM 

pa3p8lll8Hil8M - BUII-361; (l) - cxeMa OT6opa qeTHUX il HeqeTHUX illll-

ny~LCOB cTapT--reHepaTopa, CTI - cxeMa nponycKa.a11n, CC - cxeMa 

coBnanemrn, CBP -- cxeMa B116opa pelKl!Ma, C.U"I" -- cxeMa no6ai3Rll 

"I" B 8 paspRn, CMTI -- CTaCil!JU!3llpOBa.HHUil HCToqHllR -- "5B'~. 
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3. E.rroR--cxeMa cnBoeHHoro Y.ITPaMHeMoro ~oruqecRoro MoRa sanepli(Kil 

Ha.HoceRyHnHoro nnanasoHa - 2E3Y--I23. 
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4. E.noR--CXeMa lll8CTHRaHaJILHOro rrpeo6pasoBaTeJIB BpeMII-UH~pa -- BBUII

-362. 
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5. 13.JroK-cxeMa 32-BxonoBoro npeo6pasoBaTeJI.fI BpeMH-u;aj)pa TI.JJ.fI upef$

Bh!X KB.Mep; <I? - BXOI(HOll qiopMl-!pOBaTBJII,. 
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6. 0611U1ll Bl-!I( paspa6oTaHHblX M011.YJl0ll II.JI.ff npocTpaHCTB0HHO-Bp0M0HHh!X 

H3MepeHHi1 B cTaHuapTe KAMAI{. 
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