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3<j>(jieKTIIBHOCTb pa60T bi coapeMeHHbiX <jll!311'teCKIIx na6opaTopllli, pacrronaraiOIIliiX 

MOIIlH WMII HCTOqHI!KaMH HnepHWX qaCTIIU, B 3HaqHTe!lbHO H Mepe 3aBHCIIT OT CllOCO-

6a op raHH3aUIIII 3KCllnyaTaUHII aneKTpOHHOI'O C!leKTpOMeTpllqecKOI'O o6opynOB8HIIH. 

OnHHM 113 TaKHx crroco6oa stBnsteTcH opraHII3BUIIH 113Mep11TenhHo iX ueHTpoa ( HU). 

I 1,2/ 
OllbiT pa6oTbl HU nH<t> OHHH llOK83an, qTO 113-38 6onblllOI'O pa3HOo6pa311H 

aKcrrepHMeHTanbHbiX pa6oT Tpe6oBaHHR K rrapaMeTpaM paanllqHbiX yanoa o6opynoaa

HHR HU BeCbMB llpOTIIBOpeqiiBbl. npaKTIIKB aKcrrnyaTaUHH paaHoponaoro o6opyno

B8HHH ( KODHpOB!lliiKII, HBKOITIITenll II BbiBODHbie ycTpOHCTBB ) CBIIneTe!lbCTByeT 0 

aeo6xonHMOCTH cTannapTHaauHII KOHCTpyKUIIII 11 napaMeTpoa o6opynoaaHHst HU 11 o 

coxpaHeHI!II UOCTaTOqHOH ero YHHBepca!lbHOCTH. llnst TBKIIX ycTpOHCTB KBK KODII

pOBIIliiKII o6a 3THX Tpe60B8HIISI MOI'YT 6b!Tb ynoaneTBOpeHbl 6ea 6onbllliiX 38TpaT, 

a UllR HaKOlli!Tenel! ( 3 8ITOMHH810111HX YCTpOHCTB) Bb!ITO!lHIITb IIX ropaano TpynHee. 

KalK!lbiA oTnenbHbiA HBKO!lHTenb stBnsteTCR noaonbHO cnolKHbiM 11 noporHM ycTpoA

C T BOM , a B nH<l> T O!l b KO DllR aHa!lll38 llO BpeMeHII rrponeTa Tpe6yiOTCSI HBKOITHTe!lll 

eMKOCTbiO OT 256-TII K B HB!lOB (!!ayqeHIIe CTpyKTypbl KOHneHCHpOBBHHbiX cpen) no 

4096-TII ( H3yqeHI!e B3811MOUeficTBIIR HeliTpOHOB C HUpaMII ). HeKOTOpbie 113 MepeHIISI 

( aM!lnt!TYUa -Bpe M H, yron -BpeMH II T.IT.) Tpe6yiOT HBKOlli!TeneJl eMKOCTbiO OT ueCSIT

KO B UO COTeH TWCR q KaHanOB. Ecnll rrepBaR rpyrrrra 113MepeHHH o6cnylKHBaeTCSI Ha

KO!lHT e !lRMII C pa BHHTe!lbHO Manoli eMKOCTII, BblllOllHeHHb!MH HB <j>epp!!TOBbiX Cepneq

HHKaX ( M03Y), TO DllH MHOI'OllllpaMeTpOBbiX 113MepeHHli qacTO llpi!MeHHIOT HaKOllll-

/ 3 / 
Te nH He!1/ITerpHpyiOIIlero Tlllla ( HallpHMep, Ha MarHHTHOH neHTe ) • QqeBIIDHO, qTO 

KOMnneKTODaHHe HU HaKO!lHTenstMH Toil Hllll HHOH eMKOCTII nonlf<HO rrpo113BODIITbCSI 

C yq e TOM c n e uH<j>IIKII II TpauHUIIH KBlKUOH KOHKpeTHOfi na6opaTOpllll. 
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BoaMOJKHO, HanpHMep, yKoMnneKToBaTh 11ll OllHHM-nByMSI THnaMH M03Y nocTa

ToqHo 6onhwoA eMKOCTH (2048 H 4096 KaHanoe). Ho B aToM cnyqae HeHa6eJKHO Heno-

Hcnonh30BaHHe pa6oqero o6oeMa 'naMSITH" no qHcny KaHanoe H no eMKOCTH KaJKnoro 

K8H8118. 

MOJKHO 6blfl0 6bl B3S!Tb 38 OCHOBY M03Y 118 256 K8H8110B H npenyCMOTpeTb 

B03MO.lKHOCTb 06oeL!HHeHHSI n T8KHX M03Y B CHCTeMy C CYMM8pHOH eMKOC TbiO 

n x 256 KaHanoe. OnHaKo TaKHX cTaHnapTHbiX M03Y, nonycKaiOIUHX B03MO>KHOCTh 

arperaTHpOB8HHSI, He CyiUeCTByeT, LIB H CTOHMOCTb M03Y C yMeHbWeHHeM qHC/18 

K8H8110B yMeHbiU8eTCSI He nponopUHOH81lhHO, 8 C HeCKO/lhKO MeHbiUei! CKOpOCThiO. 

11, HaKoHeu, TpeTHA eapHaHT, KOTopbi!I nocnenHHe ronbl nonyqaeT ace 6onbwee 

npH3H8HHe, 9TO UeHTp811H38UHSI 38110MHII810IUero ycTpOHCTB8 60nbWOH eMKOCTH LlflSI • 

OLIHOBpeMeHHOrO npoBeL!eHHSI HeCKO/lbKHX He38BHCHMbiX pa60T MHOrOK8H8flbHOrO 8H8-

11H38. Paa6HeHHe o6mero o6oeMa "naMSITH" Ha oTnenbHbJe ( nooH3BOilbHbJe HnH KoaT

Hbie K8KOMY-TO MOLlYiliO) qaCTH C B03MOlKHOCTbiO o6paweHHSI K K8JKLlOI! TO/lbKO CO CTO

pOHbl onHoro cneKTpoMeTpHqecKoro exona eoaeonReT 6onee a~eKTHBHO HcnonbaoeaTb 

eMKOCTb aanoMHHaJOmero ycTpoilcTBa. PaaneneHHeM epeMeHH pa6oThl 3Y ( TaKTOB 

o6pameHHSI) B COOTBeTCTBHH C npennonarae MbiMH 38rpy3K8MH 

YLIOBileTBOpHTellhHOrO 6biCTponei!CTBIISI no K8>KLIOMY BXOLIY. 

MO.lKHO L!OCTHqb 

nepBbie C006IUeHHSI 0 UeHTp81lH38UHH 3Y Ll/151 uenei! cneKTpOMeTpHH IIOSIBH/lHCb 

aecKOnbKO neT Haaan. B onHHX cnyqaSix nnH aTHX ueneA HcnonhaoeancSI MarHHTHbii! 

/4/ /5/ 
6apa6aH , B npyrHx - M03Y • 

I l:il 
AHanornqH ble pa60Tbl C yq!lTOM HX cneun<jJHKH 6blllll HaqaTbl B JlH<I> B 1965 r, 

Cellqac, nocne oKoHqaHHSI paapa6oTKH H c HaqanoM onbJTHolt aKcnnyaTaUHH ue

necoo6pa3HO IIOL!p06Hee p8CCMOTpeTb K8K CTpyKTYPHYIO CXeMy BCell CHCTeMbl, T8K 

H HeKOTOpbie KOHKpeTHble CXeMHbie peweHHSI, 

CrpyKrypHaH cxeMa 

OcHoBOA cHcTeMbi ( pHc. 1) SIBilSieTCSI M03Y OT MBWHHbi • MHHCK-22" c eM

KOCThiO 4096 SlqeeK no 36 noonqHblX paapSIL!OB B KaJKnoii. nocKOnbKY qncnouoil perncTp 

M03Y He 1103BOI1SieT npOBOLIHTb HHK8KHX apH<jJMeTHqecKHX onepaUHH B TOM qncne II 

npOCTeilwail, He06XOLIHMOH LlflSI MHOrOK8H81lhHblX 8H811H38 TOpOB - 113MeHe HH e qHCna 

Ha ennnHuy, OHO 6binO nononH e Ho apH!jlMeTHqecKnM ycTpollcTBOM ( AY). 
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AY npenycMaTpHsaeT c noMOIUhiO nporpaMMHoro ycTpol!CTBa 11 ycTpol!CTBa 

ynpaBJl eHHH npOH3BOilHTb cnenyJOIUHe onepaUHII C 'IIICllOM, BbiBeneHHbiM 11 3 Bb16paH

HOl! H'ICl!KH M03Y: a) ysenH'IeHHe 'IHCna Ha enHHHUY ( peJKHM perHCTpaUI!H); 6) Bbi

BOil Heo6xonHMbJX pa3pHilOB 'IHc n a Ha BbiXOilHOll perHcTp PB-2 ( pelKHM BbiBona) HnH 

PB-1 ( peJKHM Ha6moneHHH ); s) BbiBOil 'IHCna Ha KOilOBbie lliHHbt ( KW'-1) nm1 nepena 

'IH B Bbi'IIICllHTenhHYIO MalUHHy ( pe)KHM CBll311 C MalUHHOl! ) • KpoMe STIIX OCHOBH biX 

pa6o'IHX onepau11l! npenycMoTpeH bt scnoMoraTenhHbie: CTHpaHHe 'IHcen 11 n ocnenosa 

TenbHoe llOnOnHeHHe Ha enHHHUY B rpyrrrre ll'leeK, Bbi6paHHbiX lliill OllHOI'O BXOilBo 

Bee onepauHH npoH3BOilHTCH no KOMaane, nocTynaJOmel! H3BHe H conepJKauel! 3 nso

H'IHbtx pa3pHna. KoMaHna nocTynaeT onHoBpeMeHHO c 12-pa3pllllHbiM anpecoM, o rr

penenmoiUHM Dbt6op H"'el!KH M03Y. 

OnLtT noKa3btBaeT, •no npH cneKTpoMeTpH'IeCKHX pa6oTax aeo6xonHMaH eM

KOCTb OllHOI'O KaHana MOJKeT CHllbHO MeHllTbCH B 3aBHCIIMOCTH OT HHTeHCHBHOCTH 

OOTOKa pCrHCTpHpyeMI>IX C06hlTH l! II OT lUHpH Hhl KaHana. 4T06hl 6onee OOllHO HCOOIIb-

30BaTb 06beM naMHTH, ltpenyCMOTpeHa B03MOlKHOCTb perHCTpS UHH B O)lHOl! H'lel!Ke 

M03Y conepJKHMoro llBYX Hllll Tpex KaHaiiOB aHanH3aTOp8. ilnH STOI'O no 'IHCllO-

BOA OCH npOH3BOilHTC51 pa36HeHHC Ha llBe IIlli! Tpll 'IBCTH ("sTaJKa") no 18 IIlli! 12 p83-

pHllOB. npH STOM 'IHCllO KaHaiiOB B03MOlKHOI'O 8H8IIH38 yBeiiH'IIIBBeTCH llO 8 HIIH 

12 Tbl CH '!. nono6Hoe pa36HeHHe npoH3BOilHTC51 TBKJKe no KOM8Hile (3 pa3pHna) H3BHe, 

'ITO n03BOllHeT D KBJKilOfl . rpynne H'leeK BeCTH 8H8llll3 CO CBOe l! eMKOCTbiO B KBHane. 

nyTeM COOTBeTCTByiOLUero !)>opMHpOB8HIIll anpeCHOI'O KOJlB, llOilB BBeMOI'O HB 

KonoBLte LUHHbt anpeca ( KWA ) , B03MolKHo pa36HBBTb eMKoCTh M03Y no anpecuoll 

UJKllne Ha '!aCTH ( llO 6) B pa3IIH'!HbiX KOM6HHaUHllX 1!3 CnenyiOUIIIX '!HCen; 256; 512; 

1024; 2048; 4096. KaJKnaH 'laCTh M03Y cooTBeTCTByeT csoeMy cneKTpoMeTpH'Iec

KOMY TpaKTY c '!HCnoM KaHanos B nsa HIIH TPH pa3fl 6onbWHM, qeM '!Herro OTBe

neHHhlX eMy Anpecos. 

TaKHM o6pa30M C IICTeMa no::lBonHeT secTH MHOrOKilHBllbHbtll aHanH3 HMnynhcon 

OllHOBpeMeHHO OT HeCKOllbKII" aBT OHOMIII>IX BXOilOB C CyMMap ll biM 'IHCllOM KaHanOB 

OT 8 no 12 TbJCH'I. KaJKilbiii axon cna6 JKeH CBOHM aHanoro -uncjlpnBbtM npeo6pa3oBa 

TeneM ( AU!l) H ycTpollcTBoM npoMeJKyTO'IHOll naMHTH ( Y Ilfl), KOTopoe n e TOnbKO 

xpaHHT Kon co6LITHll B O)KIIIlBHHII nepena'!H ero B M03Y, HO 11 no8BOnHeT npoH3-

aecTH pa3panHHBaHHe cTaTHCTH'!ecK H nocTynaJOIUHX Konos H3 AUn. B cny'lae aM

nnHTYilHoro 8HllllH3a ljlyHKUIIH npoMe)KyTO'!HOI'O xpa H C H liJ51 KOllOB MOJKCT BbiOOlliHlTb 
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C06CTBeHHblli C'l~T'lHK npeo6p830B8TenSJ, KB>Kil b! H H3 BXO.llOB CH86>KeH CBOHM OCUHn

norpaqmqeCKHM HH.llHKBTOpO M, 1103BOIISIIOWHM BeCTH BH3yanbHblil KOHTpOnb 38 Ha6opoM 

HHtjJOpMS.UHH B npouecce H3MepeHHl!, J1MeeTCSI B03MO>KHOCTb Bb!BO.llS HBK OnneHHOl! 

HHtjJopMaUHH Ha anewnne ycTpolicTaa naMepnTenbHo ro uenTpa {untjJpone'taTb, rpatjJH

KonocTpoHTenb H Up,), 06Iuee 'lHCIIO YCTpOI!CTB , KOTOpb!e MOryT O.llHOBpeMeHHO o6-

CilY>KliB8TbCSI OUHHM M03Y, MO>KeT .llOCTHraTb 13 H 6b!Tb pa36HTO HB 3 rpynflbl 110 Bb!IIOil

HeHHbiM tjJyHKUHHM, f10CKOflbKy 110 CBOeMy 3Ha'!eHH!O 3TH rpynnbl Hep8BH0 3H8'1H bi , 11p!!OpH

TeTbl o6pameHHSI K M>v.:>:l pacnpe.aeneHbi cneny!OIIlHM o6pa3oi<~: 

nepabii! rrpnopuTeT - Ynn {no 6-TH WTYK) , 

BTOpOII npHOpHTeT - yCTpOI!CTB8 BbiBO.ll8 { O.llHO), 

TpeTHI! 11pHOpHTeT - OCUHnnorpatjJH'!e CKHe HH.llHK81'0pb! {no 6 lliTYK ), 

K a>K.ll8 SI rpynna yCTpOI!CTB CH86>KeHa CBOHM KOMMYTBTO pOM, KOTOp blH 11pOH3BO

IlHT o n poC CBOHX ycTpol!CTB B 3apaHee 38.ll8HHOI! nocneUOBBTenbHOCTH H B cnyqae 

Ha nH 'IHSI 38SI BKH OT HHX { HBnH'!He HHtjJopM8UHH B Ynn, CHr Han 0 BKIIJO'IeHHH OCUHnno

rpatjJoB, HBnl1'1He CHrHa na Onpoca OT ycTpOI!CTB Bb!BO.ll8) nonyqaeT B COOTBeTCTBJ.IH 

c npnopnTeToM pa3peweane Ha o6paweHne K M03Y oT ueHTpanhHoro pacrrpenennTenst 

TOKOB. nocne 3Toro npoHcxo.anT nepe.aaqa Ko.aa H3 Ynn ( npn perncTpauHn) nnn na 

C'leT'IHK8 2 ( npH BbiBO.lle), HnH H3 C'leT'lHK8 1 ( rrpH H86flJOileHHH) B tjJopMHpOBaTenb 

a.apeca, 0.UHOBpeMeHHO no O.llHOI! H3 6 CBSI3el!, K8>K.ll8S! H3 KOTOpb!X COOTB8 TCTByeT 

HoMepy axo.aa, nepe.aaeTcst noTeHunan (oKono 0 BonbT) nnSJ ynpaaneHnSJ tjJopMnpo

BaTeneM a.apeCHbiX KO.llOB, 

Mna.awne 8 paapSI.llOB anpec nor o Kona nepe.aaJOTCSJ Ha Klli'-1 M03Y 6ea naMe

HeHHst, OcTanh Hbie, a 38BHCHMOCTH OT aenn'IHHbi nonS! M03Y, Bbinenennoro .anst nanaoll 

AUn, nepenaJOTCSI Ha O.llHOHMeHHbie WHHbl Klli'-1 Hill! B perncTp • 3 TB>Ka•. no.ao6noe 

nepeKnJO'IeHHe npOH3BOilHTCSI B COOTBeTCTBHH C nono>KeHHeM WTeKKepHOro nepeKfliO'IB

Tenst , 

8 cSJ pa60T8 pacnpe.aenHTellbHOro YCTpOI!CTBa CHHXpOHH3HpOBBH8 TBKTOBbiM re-

HepaTOpOM, pa6oT81011lHM C '18CTOTOI! 4Q Kru. feHepaTop Bbipa6aTbiBaeT nocneno-

BaTenbHOCTb H3 Tpex CHHXpOHMnynbCOB ( CJ1) C HHTepaanaMH Me>Kny nepBbiM H BTO

pbiM 4 MKCeK, Me>K.llY BTOpbiM H TpeTbHM 6 MKCeK, 

PerncrpnpyiOIIIBH 'lBCTb cHcTeMbi 

PerHCTpnpyJOmaSJ qacTb cHcTeMbi, npe.anaaHa'!eHHaSJ .anSI noKaHanbHoro HaKon-
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neHHS! HH<I>opM8UHH, Xp8HeHHS! H Bb!ll8'!H ee H8 ycTpOilCTBa Bb!BO.Qa , BKnJO'!aeT B ce6st 

M03Y OT 38M • MHHCK-22 " H apH<jlMCTH'!CCKOe ycTpOiiCTBO (pH C. 2). 

napaMeTpb! M03Y, Heo6xonHM b!e nnst OllH Ca HHS! H llOHHMaHHS! pa60Tbl CHCTeMbl 

cnenyJOIUHe: 

a) '!Reno anpecoa - 4096, 

6) eMKOCTb Sl'lellKH 110 OllHOMy a npecy - 36 llBOH'IHb!X pa3pS!llOB, 

B) BpeMS! BbWOnHeHHS! n1060tl H3 CnenyJOIUHX KOMaHn: 'ITCHHe, 3allHCb, pereHe

paUHS! - J0 MKCeK. 

He6onbWHe H3MeHeHHst a cxeMe ynpaaneHHst M03Y no3BOnHnH 6noKHpoaaTb 

axo.o perHcTpa 'IHcna (P'-1) AY u a apeMst C'IHTbiBaHHst H Bbi.Oa 'IH 'IHCna Ha KW'-1. 

ApmjlMe TH'Iecxoe ycTpoftCTBO npenycMaTpHBaeT B03MO)!{HOCTb pa6oT bi xax qepe3 

pacnpe.oenHTenbHOe ycTpOilCTBO ( KOM!lneKCHb!ll pe)!{HM), TaK H TOnbKO OT OLIHOrO 

auanoro-uH!jlpoaoro npeo6pa3 oBaTenst ( aaToHOMHbtA pe)!{HM). Pa 3 HHua a aTHX pe)!{H

Max 38KnJO'IaeTCS! B TOM, 'ITO nporpaMMa H HOMCp 3Ta)!{a D nepBOM cnyqae 3a.Qa!OT

CS! H3BHe napannenbHblMH HMnynbCHblMH KO.Q8MH, a BO DTOpOM OHM YCT8HaBnHBaiOTCS! 

C nynbTa ynpasneHHS!. nepeXO.ll OT OllHOrO pe)!{HMa K npyroMy OCyiUeCTBnS!eTCH C 

noMOIUbJO nepeKn!O'Iarenst. B aaTOHOMilOM p e )!{I!M e c 'le T HoMepoa xaHanoa npH Bbtaone 

HH<I>opMaUHH H npH H86nJO.QeHHH C!leKTpa Ha OCUHnnorpa¢e npOH3BO.QHTCH anpeCHblM 

perHCTpOM M03Y nyreM no.oa'IH Ha Hero HMnynbcoa "+ I PA". 

B ocHOBHOM nporpaMMbi p a6oT bi an>~ o6oHx pe)!{HM OB He oTnH'Ia!OTC>I .opyr oT 

npyra. 

flporpa MMa p ern c rpawm 

Conep)!{ai!He aToil n po r pa MMbi ~1a Kn!O'!a eT c 5! B yaenH'!CHHH Ha enHHHuy '!Hcna, 

3 81lHC8HHOrO B COOTBe TCTBHH C KO.QO M B.Op eca H KOllOM 3T8)!{8 . npo rp8 MM8 BW!lOnHst

eTC5! cneny!OIUHM o 6 p830M. rfo KOM8 H.QC "nyc K", llOll8DaCMOH BM CCTe C KO.Q8MH 8.0-

peca , aTa )!{a "' nporpa MM bi, c 6 pa c t>ma e TCS! a "0" apH!jlMCTH'ICCKHi< pcrncTp (P Ap) 

11 nonaeTCS! 11Mnynbc . "qTe HH e" a M03Y . LfHcno oT Bbr6paHHOH >I'!CHKH M03Y •• epeHo

CI!TCst no KWY a P Ap. P er Hc Tp aT a )!{ a ( P3) 4epe3 newH<jlpaTop OTKpbraaeT TonbKO 

TOT ReHTHnb "Y", KOTOpWA COO TDCTCTD YCT Bw6 pai!HOMY 9Ta)!{y, paa peW85! llpOX0)!{

ne i1HC c m ·llnn a "+ I f'Af,!" fiB nepBbiH 111111 19-11 Tp11rre p npH n oy x aTa lKI! OM pa3 6H CI!HH, 

H!lH flO ll CpD b!H, 13->i ll!lH 25- l! TpH rrcp np H Tp eX 3 T8 lKHOM . 

6noKH pye Tcst HMny n hc ne pe no nH CHI! S! aw6 pa HHo n rpynn w Tp Hr rc~o o . 
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nocne OKOH~8HHR onepaUHH no68BJJeHHR enHHHUbl HMnyJJbCOM nepeHOC8 ~epe3 

KnanaH !j>opMHpOBBTenel! 2<t>2 Kon ~HCJJa no Klllt.{ nepeHOCHTCSI B M03Y H8 Pt.{. no 

KOMaHne "pereHepaUHSI" naHriOe 'UICJJO 38HOCHTCSI B TY l!{e Sl'!el!Ky M03Y. no CHrHa

ny "KOHeU pereHep8UIHI" B MeCTHOM ynpaBJJeHHH (MY) Bb!pa68Tb1B8eTCSI KOM8Hna 

"c6poc o6111Hil", no ,QTO pOi! perHCTpbl M03Y npHBOaSITCSI B HCXOnHoe COCTOSIHHe. 

OnaoBpeMeHHO c6pacbiBBCTC5l B "0" perHcTp nporpaMM (Pn) H perncTp 3T8)1<HOCTH. 

nporp8MM8 BbiB0/!8 

nepen Bb!BOllOM ~HCJJa H3 M03Y KOM8Hl10l! "nycK" c6paCb!B810TCR B ·o· pAp 

I-1 perHCTp Bb!Bona nepBblil ( PB-1). npH Bb!TIOJJHeHHH Bcex OCTBJlbHbiX nporpaMM 

c6poc PB-1 6noKHpyeTcR, 'ITO o6ecne'IHBaeT xpaaeaH e aa HeM Kona '!Hcna no cneny 

IOiuero o6pameHHR OT YCTpOllCTBB BbiBOl18. 

Kon '!Hcna wa M03Y no Klll4 nocTynaeT ua P Ap n ~epe3 cwcTeMy KnanaaoB 

¥!
1 

-+ ¥1
5 

H K-1 BbiBonHTCR Ha PB-1. fpynnbi KnanaHoB ¥1
1 

;- VJ
5 

ynpaBnRIOTC!l perl!cT 

poM 3T8lK8. B COOTBeTCTBHH C KOL10M 3T8JK8 qepe3 ¥1
1 

MOryT BbiBOL1HTbCR C nepBo 

I'O no 16-il paapRnbi, qepea ¥1
2 

- c 19-ro no 30-ll, ~epe3 ¥1
3 

- C 1-ro no 12-ll, 

qepe3 ¥1
4 

- c 13-ro no 24-ll, qepe3 VJ
5 

- c 25 no 32-ll. fpynnbi KnanaHoB K-1 H 

K-2 Bbi6bipBIOTCSI perHcTpOM nporpaMMbl . 

nepeaoc 'IH CJJ8 o6p8THO B M03Y npoH3BOniiTCSI T8K JKe, K8K npH nporpBMMe 

perHCTp8UHH, HO 6e3 ero H~MeHeHHSI. 

nporp8MM8 H86nJOI!eHHfl CITeKTp8 

I 
B OTJIH'!He OT nporpaMMbl Bb!BOL18 ~HCJlB no Bb!6p8HHOMY anpecy H B COOT-

BeTCTBHH c KOL10M 3T8JKB BbiBOl1SITCSI qepe3 Knanan K-2 aa BTOpoi1 perwcTp IlhiDOll·~ 

( PB-2). nepen nocTynneaHeM ~IICJJ8 H8 PB-2 OH c6paCb!B8eTCR Il "0". 3anuca naoe 

B PB-2 '!Hcno npeo6pa3yeTcR B BeJIH'IHHY aanpRJKeHnR, KOTopoe nonaeTCR onaoBpe 

MeHHO H8 BCe OCUHJJJJOI'pllQJbl l1JJ5l BepT!iK8JlbHOrO OT KJJOHeHHS! ny>ta. noncBeT llY'IB 

npOH3BOL1HTC5l TOJJbKO B TOM OCUHJl llOrpa!j>e, KOTOpb!H COOTBeTCTByeT Bbt6paHHOMy 

H3MepHTeJlbi!OMY Tp8KTY • 
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flporp8MM8 "nHHeifHbiH Ha6op" 

no 3TOH nporpaMMe npOH3BO!lHTCH nposepKa K BK pacnpenenHTenhHOJ'O YCTpoi\

CTBB , TBK H perHCTpHpyiOIUel\ 'l8CTH, 0Ha KBK 6bl COBMemaeT nse nporpaMM bl: 

1) nporpaMMY Ha6monermn H 2) nporpaMMy perHcTpauHH. 

B OTl1H4He or nporpaMMbr Ha6nJOneHHH K nooqepenHo BbiBOilHMhiM H3 M03Y 

Ha PAp 4HCnaM no6asnnercH enHHHUa H OHH cHosa 3BHocnrcn s Ty ~e H4eiiKy. Ha 

3Kp8He OCU11l1l10r'pa<f>a B 3TOM Cl1y'!ae H86l110U8eTCR r'OpH3 OHT8!ThH8 H npSlMBR, fi!T8BHO 

UBHlKYlllBRCSI BBepx. 

• flporp8MM8 CT1Ip8HHH 

B OTl1H'IHe OT nporpaMMLI Ha6moneHHSJ HMnynhc nepeHoca 6noKHpyeTcR, H so 

scex pa3pSJnax Bbr6paHHoil SJ4eiiKir M03Y 3anHCbiBaJOTCR HynH . 

lieHrpanbHbTI/ pacnpeaenHrenb 

OnpeneneHue npuopuTeTHOCTH u pacnpen encHHe TBKTOB o6pameHHH K M03Y 

MeJKny Ynn, ocuHnnorpa<f>aMn u ycrpol!crsaMH BbiBona ocymecrsnSJeTcSJ ueHTpanhHbiM 

pacnpenenHTeneM B coorseTCTBH H c 38HBK8MH (cM . pHc, 3). YIMnynhc CYI-2 r:po

xonHT qepe3 BeHTHnH Ha -ycTaHOBKY TpHrrepos Tp-1 + Tp-3 TOnbKO npH HanH'!HH 

38RBKH "( fiOTeHUH 8ll OKOnO 0 BOllbT) OT COOTBeTCTBYIOlllHX KOMMYTBTOpOB, 3aHBKB, 

KBK npasuno, nocrynaeT no curHany CYI-1 , 'ITO o6ec n e'!HBaer HCKnJO'leHne c osna

neHHR <f>poHTa HMnynhc a 3aSJsKn c CYI-2. 

3aHBK8 H8 06cnyJKliBBHI!e OT YCTpOACTBB BWBO!l8 npHHHMBeTCH B BH!le OTpH

UllTCllbHOrO nMnynhca, KOTOp brii '!epe3 HHBepTop ycTaHaBnHBaer Tp-4, ynpasnn

IOlllHit o e urune M ycrauooKH Tp-2. 

Pa3pcruc rnr e , TaKJKe o Bl!U<' noTe11uunna oKono 0 BOl1bT, BbrnaeTcSJ c noMOlllbiO 

CXeM COBllDUCI!Hil D COOTUeTCTBI!H CO CfTCil,Y lOIUI!Mi! COCTOSl H!I>I MH TpnrrepoB. 

Tp-3 Tp - 2 T p -1 

0 1-ii npuopHTeT, pel!mM pernc Tpaunn, 
0 2 - i'! npnopnrer, pClKHM DI,JUOJlll, 

0 3 - ii np11op n TeT, pe~nM ua6n •oneHHR , 



HeTpynao BH.QeTh, 'ITO nosmneaHe paa pewa im uero Bhtxona B bicwero npHopHTeTa 

6nOKHpyeT Bb!XO.Qbl C HH3 WHM npHOpHTeTOM, 

BeHTHnH B-1 H B-2 nponycKaiOT KOMaH.Qbi: • +I' C'fe T'IHKa B bi BO.QHMoro KaHana 

(C'f.2) H o n p oc a Toro c '! e T'IHKa nn11 nonyqeaHH anpecaor o Kona o 6pawe HHSI K M03Y. 

C 6pOC BC e X TpHrre pOB B HCXOUHOe COCTOSIHHe n p OH3 BO.QHTC SI no c nen y JO W e M y HMny nh

cy C YI-1. 

TpHrre pbi Tp-5 H Tp-6, ycTaaoaKa KOTOphiX npoHaBoUHTCII nsyMH p a apHnaMH 

Kona a TaJKa, nonaaaeMbi MH B nporpaMMHoe ycT p o ilcTBo A Y, B co'!eTaHHH c TpeTh

HM nocTy naiOWHM a noTeHuHanhHOII cj>opMe (-12 B nn11 Tpex a TaJKei! 11 0 B nn11 nayx), 

onpen eniiiOT OKOH'IaHHe Bb!BO.Qa MaCCHBa 'fHCen K a K Ha BHeWHHe yc T p OiiCTBa, TaK H 

Ha OCUHnnorpa<jl, 3TO CTano B03MOlKHbiM 6naronap11 TOMY, 'ITO KO.Q 3TalKa HCnOnhaye. 

H3 BOCbMH COCTOSIHHII TOnhKO ni!Tb: 

Tp-3 Tp-2 Tp-3 

0 0 0 - I 9TaJK 
npH eMKOCTH 18 pa3pii.QOB 

0 0 I - 2 3TalK 

0 0 - l 9TaJK 

0 I - 2 9TaJK npH eMKOCTH 12 pa3pSIUOB, 

0 - 3 9TalK 

noi!BneHHe ni06oro 113 CB060UHbiX KO.QOB COfipOBOJK.QaeTCSI fiOIIBneHHeM CHrHana -

12 B H8 BhiXO.Qe • OKOH'IaHHe M8CCHB8 *, 'ITO Bbi3biB8eT B peJKHMe Ha6niO.QeHHSI nepe

XO.Q K cnenyiOI!leMy ocuHnnorpa<jly, a B peJKHMe BbiBona - nosmneaHe HMnynhca 'Ko

aeu Bb!BO.Qa' , Iln11 BCex cxeM Yf H YfnYf e.QHHHUe COOTBeTCTByeT 0 B, a HyniO - -12 B, 

Onpoc Ynn 

Yfa 6onbWOrO p83H006pa3HSI B03MOlKHb!X MeTO.QOB cornaCOB8HHSI HeCKOnhKHK; 

H3MepHTenbHbiX Tp8KTOB C OLlHHM, 06WIIM .Qnll BCex, 38nOMHHaiOI!lHM YCTpOI\CTBOM, 

Bbi6paH TaKoil, KOTOpblil o6ecne'!HB8n 6bi nonHyiO He3aBHCHMOCTb B CKOpOCTH C'J(!

Ta no ni060MY BXOUY OT li3MeHCHHH CKOpOCTH perHCTp!iUHH no OCTanbHblM, OT H3MC

HeHIIl1 ycnOBiil1 !IX paGcTbl (llKniO'ICHHe, BbiKniO'fCHHC, BblBOU Hl!!jlopMal!Hli), 

3To B03MO)I(HO o6ecrre •IHTh, ecnH orrpoc Ka)l(noro Ynn npcH3 BO.QIITh rrcpHo-

UII'!CCKOH nocnCUOD<lTenLHC CTb iO llt>lllynbCCB C n e pHO.QOM r, KpaTHb!M BpeMei!H 0 6pa-
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rueHJHI K M03Y ( T 
6 

) 
0 p. 

H HC 38BHC HMLIM OT YCilOBHH pa60Tbl OCTB/lbHbiX BXOilOB 

r =aT 
(I) 

o6p. 

B npocTellweM cnyqae a MO li<eT 6btTb paBHbiM qucny exonoe u onHHaKOBbiM 

Jl/lll Bcex. 0JlH8KO 6onee paUHOHB/lbHO nepHOilbl onpoca KBli<JlOrO 1<3 BXOilHLIX KBIIB 

/lOB Bbt6npaTb B 38BHCHMOCTH OT npeanonaraeMbiX 3arpy30 K npH C06/lJOJle~HH ycno -

BHH, 'iT06bi CYMMBpHBH 'iBCTOTB He npeBbiWB/18 MBKCHMB/lbHO B03MO li<HYIO Jl/151 M03Y: 

! 
1 1 

I 
T o6p. 

Heo6xollHMO co6nJOneHHe u npyroro ycnomu1, 'iT06bi KB)I{Jl L I!i paa onpowueanoch 

TO/l b K O OllHO Yllll. Heo6xoAJIMOCTb HeaaBHCHMOCTH OTilC/lLHb!X HaMepHTent. H LIX TpaK

TOB apyr OT Jlpyra BLIT CKaeT H3 cneumjlHKH B pCMCHHoro 8HB/1H38 11 8 H CilTpO IIH LIX 

ny'iKBX HMny/lbCHOrO peaKTOpa, KOrllB BCC BpeMCHHb!C aHa/lH3£l T Opb1 pa6oTaiOT CH H 

XpOHHO oT onHoro o6ruero CTapToBoro cnrnana . 

EcnH CKOpOCTb C'iAT a no KB)I{JlOMY BXOily 6yllCT 38BHCCTb OT H3TCHCHDHOCTI! 

CYMMapHOrO ITOTOKB ( npH o6cnyli<HB8HHH B nopHJlKC noCTynneHHH 38 HBOK ) H/lH OT 

HHTeHCHBHOCTH BXOilOB C B biCWHM npHOpHTeTOM ( npH npuopHTCTHOM 06CilYlK HDBJIH H) 

B03MOli<HW " Hera THBHWC OTne<;8TKH" cneKTpa C 6 onee BWCOKOH HHTeHCHBHOCTbiO HB 

OCTB/lbHbiX C lleKTpax. IlOJl06HbJe HC KB)I{ C HHH npaKTH'ieCKH HeB03 MO)I{H0 Y'iCCTb llpH 

OKOH'iBTe/lbHOH o6pa60TKe . 

IlpH ew6ope cxeMw pacnpeneneHHH TBKTOBwx HMnynbCOB 6wn o 6w li<enaTenb HO 

IIMeTb B03MOli<HOCTb H3MeHeHIIH nepHOilOB OIIpOCB no B03MOli<HOCTII nnaBHO, fi(.JHJlB -

BaH, HanpHMep, nenH'inHe 

HOe 'iHC /10 BXOJlOB 6) 

a ( 1) nOC/l CJlOBBTe/lbH b le 3 1IB'iC HIIH llO 0 ( M8KC HM 1l/lb-

a= 1, 2, 3 , 4, 5 , 6 . ( 2) 

ilnH 8 TOrO noTpe6oBa/laCb 6b! IICpCC•IC,THBil C X OMB C K03<jlcpHUHCIITOM n e peC'I CTll 

60 ( T.e. KpBTH bi M mo6oMy H 3 3 HB'ieHH H a 

'-IT06 b! y npOCTHTb C XeMy aewH<jlpllTOp A 6LI /1 0 pCWCHO OTK838TbCH O T a= 5 , 'iTO II0-

3A0/1H/10 CIIH3HTb K0 3ql(jtHUIWH'r nCpCC'ieTa JlO 12. 

C x eMa KOMMyHnopa Yllll npencTa<~nE>HA HO p u c. 1 Ilepec'-!0T T a KToliL<x IIMny nb 

coB (CY!-1} Ha 12 OCyiUeCTB/IHC1C 51 UBYMH BKliiO'-!eHHLIMil ll llfJB /l fiC/lh HO C XCMllMH 11 0 

2 Tparrepn D K8li<JlOli . 0uHa ( Tp-1), ( Tp-2) HMeeT 4 COC T Oil iiiiH, BTOpBil ( Tp-3 ~~ 

T p -4) - - T p H. T&KOfJ HUllliy c uoe neneuHe •taCTOTLI 3 HBYH1 e nbHO o6n e r4111 n o n y Y e HHe 
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rrocnenoaaTenbHOCTH HMrrynbcoa c rrepHoUaMH n -T (rue 
o6p. 

n - '!Hcna I, 2,3,4 H 

6), T8K K8K KU)I(llblA p83 Tpe6yeTCH TOITbKO OUH8 CXeMa COBIT8UeHHH ll UPUIHtjlpaTope. 

B Ta6miUe I rrpnaeneHbl rrocnenoaaTenLnbte KOM611H8UIIII cocTOHHIIH Tp11rrepoa 

C'!eT'!IIK8 . nyTeM COOTBeTCTBYJOIUero COeUIIHeHHll UIIOUHblX CXeM CO!lll8Uef!l!H 0 COCTBB

ITSIIOIUIIX UeUIII<jlpaTop, C BL!X0ll8MII TpllrrcpoB B03MO)f{HQ Bb!UeneHMe p831!H'!Hb!X llOCne

UOB8TenbHOCTeJ,\ IIMrrynhcoa, cneayJOIUIIX c pa3HbiMII rrepiiOU8MII, CoeaiiHeHIIll cxeM 

COBil8UeHIIll C Tpllrrep8MII llOK838Hbl B Ta6n11Ue 2. npoqepKII YK83b!B810T H8 OTCYT

CTBIIe canaeA aaHHOA cxeMbl coarraaeHIIH c cooTaeTc TBYJOIUIIMII TpllrrepaMII. BTopoe 

'IHCITO B HOMepe CXeMbl CO!lll8UCI!llll ITOK83b!BaeT, 80 CKOllbKO paa nep11on cneao-

aaHIIH IIMnynbcoa na ee llbtxone 6onbUie, '!eM nepHon TaKToaoro renepaTopa. nepaoe -

ITOpS!llKOBblA HOMep C~piiH C ll8HHblM rrepiiOUOM . 

BbtXOilbl acex cxeM coananeHIIH coeaiiHeHbi c KOHTaKTHbiMII rneanaMII 1 pacno

no*eHHbiMH 118 rraHellll yrrpaanCHIIll B BIIUe Ma ·Ipllllbl 113 6 CTpOK II 17 CTOil6UOB, npll 

pacnai\Ke B Ka'!eCTBe 06H38TellLHOrO Y'!IITb!B81l0Cb TOilbKO OUHO YCilOBIIe, '!T06bi H8 

rHe3U8X OUHOrO CTOil6Ua llCKil!O'!HTb COBil8ll8101UIIe l30 BpeMeHII IIMllYilbCbl. 3TO ll0380-

IlHT1 llpll 8KITIO'!eHIIII BCeX WTCKKCpOB KOMMYT8TOpa 06li38TGilbHO B~ rHe3JlC OUHOrO 

CTOil6Ua H36e)f{8Tb OWII60K llpll npenaap11TellbH09 KOMMYT8UIIII CXeMblo 

nopHilOK pacnaJ,\KH C YK838HHeM HOMCp8 CXeMbl COBil8/leHIIll npellCT8BilC;H 118 

ra6naue 3, Bee 17 paamPIHblX KoM611H8UHA pacnpeneneHIIll TaKTOB onpoca Ynn 

COCT8BillllOTC>I 113 CllGJlYIOIUIIX nepiiOJlOB: 

25, 50, 75 1 100, 150 II 3QQ MKCe lt. 

Cao6oUHbie KneTKII Ta6nHUbi o3Hll'IaJOT HanwiHe ypoBHn - 12 a.nono>KIITenbllbie IIM

nynhCbl, UJIHTCIThHOCT!.>JO 25 MKCeK, C llC'HIM<jlpaTOpa ll0ll810TCSI H8 BXOllbl CXeM COBJI8Ue

HIIH, oGbeUHHertHblX nonapHO ( 1-1 II 1-21 •• • , 6-1 II 6-2). CH!'H81l COBll8JlGHIIit 

3TIIX IIMITY1IhC08 C IlOTeHUII8llOM OT Ynn ( 38HBK8) 03ll8'!8eT OTCYTCTBIIe Hll<jlOpM&-

UHH B Hell H CliY>KIIT lli<H UeH-rpanbHOr'O pacnpeaeniiTenn OCHOB8HUeM JlllH rrepeA8'!H 

U8HHOrO f8h.T8 yCTpOi!CTBY C HII:JJJ.JHM ripiiOpliTCTOM , 

B cny'!ae oTcy rcTnlln coananc Hl!SI Ha Db16panHoA "xeMe ( 1-2 + 6-2) ueHTP·~Ilb

HbiA pacnpenenHTenb BbiUOeT paapeweHIIe Ha onpoc Ynn a o11ne rroTenu11ana 0 Bont,T. 

C rKpblB8& f CSI cxeMa J!! C HJIUeKCOM 1 II llOilO)f{H fCi lbHblM rro-reJsUII81l lljJOXOJlii T ·,! '"pe3 

no a ropHTeJib a a ynpasn:c:nw <j;opMI!po::~a-rcneM aJ:tpcca, OTKpblDan TBK>Ke BCHTII.'lb o rrpo

ca Ynn (B 
1 

- B
6
). CYI-3 n poxou11-r qepea aeH·rHJib. 0TpHUtt1't>Hb ll b•>l IIMnynhc c e1 ·o 

abixona C'IHTbmaeT Kon, aan HcaHHbili a Ynn. no KvM3Hne CH --1 ( Ho•wno c n eny:o

Uie ro TaKTa) npoHaaoniiTCfl Doi6up o'-lcp cr~::cro Ynf1, 

]') 



Ta6nHua • 1 

le Tp I 2 3 4 5 6 7 8 9 IO II I2 

I 0 I 0 I 0 I 0 I 0 I 0 I 

2 0 0 I I 0 0 I I 0 0 I I 

3 0 I 0 0 I 0 0 I 0 0 I 0 

4 0 0 I 0 0 I 0 0 I 0 0 I 

KoMMyTarop ocuHnnorparjJoB 

CxeMa KOMMyTaTopa COBM9CTHO CO C'I~T'IHKOM HOMepa BblBOllHMOI"'O KaHana 

npeacTaaneHa Ha pHc. 5. 

flepecq{,THaSI CXeMa (Tp. 14, 15, 16) C 051IlHM KOa!flrjJHUH9HTOM nepecq~Ta 6 

qepea aewHijlpaTop nooqepeaHo onpa iUHDaeT ocuHnnorpaljJbt Ha HanHqHe aaSIBKH. TaK 

KBK HC06XOllHMOCTh B H861liDllCHHH 38 Ha6opOM CITCKTpa ITOS!BnSICTCSI BpCMSI OT BpeMe

HH, npeAyCMOTp9H8 B03MOlKHOCTh BhlKn!O'ICHHSI OCUH/lllOI"'paljloe. BKil iD'I9HHe OCUH/lllO

rparjloe COITpOBOlKllBCTCSI ITOll8'IeA 38SIBKH (-12 BO/lbT) B KOMMyTaTop. flpH fl0ll8'IC 

noTeHUHana 0 eonhT <:: newHrj>paTopa Ha onHy H3 cxeM H -12, H -22 • • • H -62 npo

aepSieTcH, BKniD'IeH Hill! BhiKiliD'IeH ocuHnnorpaljl. B cnyqae oTcyTCTBHSI aaSIBKII cHr

Han CO CXCMhl COBIT8ll9HHSI ( HanpHMep, H-12) 'Iepea llHOilHYIO c6opKy, HHBepTOIJ 

H cxeMy HnH oTKpbteaeT eenTHnh B-7, paapewaSI npoxolKilenHe HMnynhca CH--1 aa 

BXOll nepecq~THOJ:! CXCMhlo flpOHCXOllHT Bbi60p H npoaepKa HB BKiliO'iCHHC O'Iepea ... 

HOI'O ocnHnnorpa<jla. B cnyqae aanH'IHSI 38SIBKH cHrHan coarraneaHSI ( H-22) qepe.a 

HHBCpTOp nepenaeTCSI B UCHTp81lbHhlH pacnpeaenHT91lb, KOTOpbiJ:! B COOTBeTCTBHH 

C npHOpHTCTOM BblllBCT B OTDCT pa3peWCHHe ( 0 BO/lbT). 0TKpbiB8CTCSI CX9M8 H-.21 .• 

nonOlKHTe/lbHbii! HMilYilbC C ee BbiXOll8 ITOll89TCSI B <jlopMHpOBaTC/lb BllpCCHbiX KO.QOB 

H OTKpbtBaeT B-2. CH-3 rrpoxonHT qepea OTKphiTbii! aeHTHnh a ocul!nnorpa$ anSI 

noaceeTa nyqa. C nonyqeat-teM paapeiUOHHSI oTKpbiBBJOTCH DCHTHnH B-8 1r B-9, npo

HOeonH onpoc C'I~T'IHKa UOMC!pll K/H!Il/1.<1 (Tp-1 • •• Tp-1 2) H nepeBOllSI ero 13 HO-

eoe COCTOIIHHe , 
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flepeXOil K Bb!BOilY H A O<tepell HOti OCUH TITIOrpa!j> npo HCXOilHT T8K~<e IlOCTI8 OK01!'18 -

HHH BbiBOJla BCSX KBHATIOB ( CHrHaTI OKOH'laHRH M B CCHE\8) Hill! IlOCTIC BblBOJla 4096 

'IHCSTI ( M8KCRM8TlbHO B03MOlKH08 'IHCTIO K8H8TIOB ) IlO OllHOMY H3 H 3ME'pHTCTibH blX TpaK

TOB, KaJKJl b lll pa3 , KOrlla npOH3BOilHTCH Bb!60p O'ICp81liiOrO OCUHTITIOrpa!j>a , C'I~T'IHK 

c6paChlB8CTCH B HyneBOe COCTOHHHS , 

CoCTOHHHC TpHrrepOB C'ICT'IHKa HOMCp8 KaHana npeo6pa3 yeTCH B BCTIH'IHHY 

n anpH lKSHHH H Il0Jl88TCH 118 BCC OC UHTITIOrpa!j>bi OlliiOBpCMCIIHO, nollCBST lKS nyqa , KBK 

6blTIO f!OK838 110 Bb!IIIS, IlpOH.JBOilHTCH TOTibKO B Bbl6p8HIIOM OCUHTITIOrpa!j>c, 

803MOlKHYIO CKOpOCTb BbiBOil8 I!H!j>OpMBUHli HB OCUHTITIOrpa!j> MOlKIIO OU8HHTb 1 

HCXOAH H3 CTISilYIOIIIHX C006pBlK8HHii. 

YIEP pa6oTaeT c rrepHonoM 200 MCCK, npH <!TOM H3MCpHCMbili BpeMCHHOll 

HHTCpBaTI, B Cp81lHCM , COCTaBTIHCT npuMepHO 40 MCCK , 

KpoMe Toro llO 40% 'r8K10B B T S'ICHHC H 3MCpHCMOrO HHTCpB8TI8 6yJlyT CB060il

Hbl OT perHC Tp8UliH HMilYTibCOB. TaKHM o6pa30M, OKOTIO 85% BpCMCHH pa60TLI M03Y 

MOlKCT 6biTb HCIIOT!b30B8HO JliiH Bb!BOJla H8 OCUHTIJ10rpa!j>, npH 'IBCTOTC o6pameHJHI 

K M03Y 40 KrU 3TO COCTBBHT OKOTIO 35 KrU. EcnH npellTIOTIOJKHTb , 'ITO OllHOBpeMCH 

HO B pelKHMC H86TI!OilCHHH pa60T8CT He 6onee 2-3 OCUHTITIOrpac!JoB C cyMMapHblM 

'iiiCTIOM BbiBOilHMLIX K8H8TIOB 5-6 T b iCH 'I, TO perencpaUHH H306p8lK8HHH 6yneT npOHC-

XOU HTb 6- 7 p a 3 B CSKYHilY• 

B biBOII HHrjlopMBUHH HB snewnne ycrpoifcTBB 

8bi60p rpyniibl H'ICSK M03Y )J TIH B b iBOil8 Hn!jlopMBUHH 118 EIICWHHe ycTpOHCTBa 

ocyrnecTBnlleTCH KOMMyTaTopoM Bbi BOilB ( pHc . 1) . D br6op rronH M03Y npoH3BOllHT-

• CH HTIH M8X8HH'ICCKHM nepeKTIIO'IBTCTJCM I!TIH llHC"l8HUHOHIIO TpeXp83p511lHLIM napan-

TI8TlbHblM KOilOM B IIOTCHUI!OTII..HOH ciJopMC , npll <!T OM pa3pernaCTC51 npOXOlKilE'HHC no

/lO>KHTCTibHOrO I!MilYTibCa 118 OllHY ll3 6 IIII!H , ynp8BTI5110IIIHX pa60TOii c!JopMI!POBaTeTIH 

a11peca. 

Onpoc oT yc T policTs BbiBOila npOH3BOili!TCH oTpl!uaTeTihHbiM I!MnynhCOM , nona-

naeMbiM nerrocpellCTBCHHO B ueHTpanhHbtli pacrrpenennTenh . B cnyqae oTcyTCTBHH 

3BHBK H oT Ynn oH nepcllaCT yrrpasn 8 une KOMMYTtt'Iopy BLIBona, npoH3BonH np11 aToM 

OilpOC C'leT'II!K8 BLIBOili!MOrO K8H8TI8 (C<t-2) , C6poc C'!CT'IH Ka B IJYTIL 11pvl131101lW• C.5l 

nepell H8'18 TIOM BhlBOJl8 , C IlOTIY'ICHI!SM p83p8II!CH HH IlOTIOJKHT8TlbHOH HMilYTi bC 

( "' 20 MKCSK) IlpOXO/li!T IlO Bb!6pa11HOii II!llHC B !j>opMllpOBDTCTib ll /lpCC8 . C H8'18TIOM 
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flepexon K BbiBOAY H 8 0'!9p 9A HOii OCUH nnorpac!J npOHCXOAH T T8KX<9 nocne OKOH'lll - · 

HHH BhlBOllll DC9X KBH8ROB (cHrHan OKOH'laHHH MaCCHBa) HRH noc ne BhlBOAa 4096 

'lHC9R ( MaKCHMaRbHO B03M0)!(H09 'lHCRO KaHanoB) no OllHOMy H3 H3 ME>pHTCRbHblX TpaK

TOB. Ka)!(Abiii paa, Korna rrpo H3BOUHTCH BLr6op oqcpennoro ocuunnorpacjla, C'l~T'lHK 

c6pa C hlBaeTCH B Hynenoe C OCTOH HH9 , 

CoCTOHHH9 TpHrrepoB C'l CT'lHKa HOMCpa KaHana rrpeo6pa 3 yeTCH B BCITH'lHHY 

nan pH )!(9 HHH H nonaeTcH 11a nee ocuHnnorpa¢br onnonpcMcnno. noncneT )!(9 nyqa, KaK 

6binO riOK838HO Db!lllC, npOH::JBOllHTCH TORLKO B Bbi6paHHOM OCUHRROrpac!Je, 

Bo3 MO)!(HYIO CKOpOCTb !lbiBO.Oa HHcPOpMaUHH H8 OCUHnnorpa¢ MQ)!(HO OUCHHTb > 

HCXOAH H3 cnenyiOIUHX coo6p8)!(CHHH, 

l1EP pa6oTaeT c rrep!iO.OOM 200 MOCK, ITp!i 9TOM H3MCpHCMLIIi BpCMCHHOii 

HHTCpBan, B CpenHCM, COCTaBnHeT Hp!iMCpHO 40 MOCK, 

KpoMe TOrO no 40% 'fllK10B B T9'!CHHC H3MCpHC MOrO HHTCpBana 6ynyT CB06on

Hbl OT perHC Tp8UHH HMnynhCOB. TaKHM o6pa30M, OKORO 85% BpCMCHH pa60Thl M03Y 

MO)!(C T 6b!'fb HCflORb30BaHO lliTH BbiBOll ll Ha OCUHRJJOrpac!J, npH 'l£lCTOT9 o6paiUCHlH! 

K M03Y 40 Kru 9TO cocTaBHT oKono 35 Kru. EcnH npennonO)!(HTb , '!TO onHoBpeMCH 

no B pe)!(HMe ua6niOneHHH pa6oTaeT ne 6onee 2-3 ocuunnorpacjlon c cyMMapHhlM 

'il!CROM Bb!BO.!lHMblX KaHanOB 5-6 Tb!CH'l, TO pereHCpaUHH H 306pa)!(9HHH 6yneT npOHC

XO/.{HTb 6-7 p83 B C9KYIIAY, 

Busoo HHr/JopMBilHH Ha BHemnHe ycrpoifcrBB 

Bbr6op rpymrLr H'!eeK M03Y nnH B b mona HHcVopMaUHH na EIIClllHMe ycTpoficTna 

ocymecTnnneTcH KOMMyTaTopoM Bhr no.na (~me. 1) . Bb16op nonn M03Y npo113BOllHT-

• 
CH HRH M9X8HH'!CCKHM rrepCKRIO'l8T9R9M Hflli lli1C~8HUHOHHO Tpexpa3pHllHhlM rrapan-

nenbHb!M KOllOM B nOTCHUI!llRLHOll ¢opMC , npH 9TOM p83 p9lll8CTC!il npOXO)!(llE'HHC no

fl O )!(HTCRb HOrO HMnynbCa Ha O.QHy H3 6 lllHH, yrrp8BR5!JOIUHX pa6oTOft cPOpMHpOBaTCR!il 

anpeca, 

Onpoc oT ycTpoilcTB BLrnona npoH3BOAHTCH oTpHuaTenbHbiM HMnyn~>coM, nona

naeMLIM HenocpenCTBCHHO B UCHTpanhl!blH pacrrpe.oenHTCRb, 8 cnyqae OTCYTCTBHH 

3aHBKH oT Ynn oH nepcnacT ynpaent:aHe KOMMynnopy BblBona, npo!i3BonH npH aToM 

onpoc C'lAT'!HKa BNBOAHMoro KaHan a (C'l-2) . C6poc C4CT'!HKB o HynL n~0M3HOAHo CH 

nepen HB'lllfJOM BhlBO.Q8 , C nony4CHH9M pa3pCWCHHH flOfl0)!(HT9RbHOH HMny RbC 

( "' 20 MKCCK) npOXOAHT no Bb!6 pal!HOi1 WHHC B c!JopMHpOBDTCflb AllpCC8. C H8'18ROM 
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c neUyJO!Uero T8KT8 ( CYf-1) C'!eT'!HK-2 ncpeBOilHTCH B cneuy JO!Uee COCTOHHHe , I'OTO-

BHCb K BblBOUY cneuyJOtue ro KaHa n a . 

Ou»HY. H3 B H eutHHX y cTpollcTB no OTHouteHHJO K uaanoll cHcTeMe perHcTpauHH 

S!BilHC T C51 3 /l e KTpOHH35l Dbi'I HC/lHTC/lbHaSI M3WHJI8 ( 3BM), n epeua'!a H HtPOpMaUHH B 

3BM T Una "MHHCK-2" OCylUeC T D/l5leTC51 M8CCHB8MH 37- pa3pHU Ji b iX C/lOB D napan 

/7/ 
nonunoft ¢opMe • CKopoCTb nepeu'lYH oKono 40 ThiCH"'I c n oB B ceK . 

P acnpeaen eHHe eMKOCTH M03Y 

B o:JMO)KHOe pa3ur:>n c:me M03Y no aupecHoil wKane n aaBHCl!MOCTH oT '!HCna 

l!C06XOUHMblX Ufl51 Ka)KUOrO lf:JMepeHHH KflH'lflOD H '-!HCflll OUllOBpeMCHHO npOBOUl!MbiX 

3KC OepH~teHTOD rtOKa.'38HO B Ta6nH!le 4 , 

T a6nnua 4 

BXO,Wi 

BapHaHT I 2 3 '4- 5 6 

I 20'+8 2048 0 0 0 0 

2 2048 I024 I024 0 0 0 

3 2048 I024 5I2 5I2 0 0 

4 2048 I024 5I2 256 256 0 

5 2048 I024 256 256 256 256 

6 2048 512 5I2 5I2 512 0 

7 2048 5I2 5.12 512 256 256 

8 I024 1024 512 512 512 512 

9 102'+ 1024 1024 1024 0 0 

10 102't 1024 1024 512 512 0 

II 102'~ 1024 1024 512 256 256 

1 G 



noc KOnhKY 36-pa3pS!IJHble SJ'Iei!KH M03 Y MoryT pa36HB8TbCS! H8 IJBe HnH TpH 

paBHble 'i8CTH, 'iHCnO KBHBnOB no KBlKIJOMY cneKTpOMeTpH'Ie CKOMy Tpa KTy MO>KeT 6b!Th 

a aaa HnH TpH pa3a 6onhwe, <IeM 3Ha <IeHHll, yKa3 aHHbie a T96nnue. 11cKnJO<IeHHH 

COCT8BnlleT none M03Y 2048 H'IeeK, J]nH KOTOpb!X B03MO>KHO TOnhKO YllBOeHHe, 

3TO HCKnJO'IeHHe He liBnSieTeH npHHUHnHaJJbHblM H J]OnyeTHMO nOTOMY, 'iTO MaKCH

MBnhHOe <IHeno Kt!Mano a a aHanoro-umjJpoBbiX npeo6pa 3 oBaTenllx , npHMeHHeMbiX a 

na6opaTopHH , He npeBbiWaeT 40.86. 

PerHeTpai!HSI HMnynheoa BeJJeTeH eHa'!ana a nepBbil! aTaJK aeex H<IeeK BbiileneH-

Horo nonSJ, 3aTeM so BTOpol! H B TpeTHl!. PacnpeaeneHHe H'!eeK M03Y H HX pa36Heime 

Ha 3T8lKH npoHeXOIJHT nyTeM COOTBeTeTBYJOWell KOMMYTBLtHII 8J]peCHblX KOIJOB noeTy

naJOmHX oT e '!I!'!T'i i!KoB BbiBOIJHMoro KaHana . Bee anpeeHbie KOilbi o6beJJHHHJOTeSl npen

aapnTenhHhiMH exeMBMH J1flJ1 Ha 12 061UHX WHH, CTapWI!e pa3pS!llbl BXOllHOrO KOll8 

(onHa pa3pllll npH nayxaTS>KHOM pa36HeHHe H naa npH TpexaTa>KHoM) nepeaaJOTell 

Ha perH c Tp aTa>Ka B AY. OcTanhHbie ( oT 8 ao 11), a 38BHeHMoeTl! o T '!Hcna Kaaa

noa, nonaJOTeH a a oaaoHMeHHbie KUlA M03Y. H enoeTaJOmHe pa3pllll bl a a KUlA, onpe-

nenSIJOIUHe nono>KeHHe BbilleneHHoro nom1 aa aapeeHoll wKane M03Y, !j>opMHpyJOTeSl 

H3 HMnynhea 'nye K' . 11Mnynhe 'nycK' noeTynaeT OllHOBpeMeHHO e aapeeHblM KOIJOM 

H TBK>Ke o 6beiJHHHeTc H oT aee x yeTpolleTB exeMoll HnH. TaKoe !j>opMHpoaaHue anpec 

Horo KOJJa M03Y If KOIJa 3T8lK8 npOH3BOllHTe Sl IJHOllHO-TpaHc!j>opMBTOpHbiMH Kll!O'IBMH 

( pHC, 6) , KOTOpble y npaBllli!OTell <Iepe3 WTeKKe pHbll! nepeKniO'i8Tenb H J]HOIJHYIO MaTpH

uy HMnynhCBMII OT KOMM)'TaTOpOB, YnpaBnSIIOIUHe ITOllOJKHTenhHble IIMnynhebl OT KOM

MyTaTopOB Ynn, Bb!BOIJ8 II OeUHnnorpa(jloB 06belliiHSl!OTeH exeMSMII VfflVf (Pile, 7) 

H noJJaJOTeH aa wTeKKepbi nepexnto'!aTenH. no nyTII OKII onpaw11satoT exeMbi H •• 

, 11, Ha BTOpble BXOilbl KOTOpblX ITOllBeTeSl npH3H8K pa36HeHIISl ll'!eiiKH H8 2 (0 B), 

Hnll 3 (-12 a ) 3T8)1(8 OT Ynn. KaJKllbllt WTeKKep COOTBeTeTByeT eaoeM y H3Me

pH'r enbHOMY TpaKTy. fKe3JJa Ha nepeKnto'laTene paenono>KeHbi B BI!JJe nl!paMIIIlbi, npll

qeM eTpOKH ( e aepx y - BHH3) 03K8'I810T 4096, 2048, 1024, 512, 256 H'!eeK M 03 :Y, 

a KoMep rKe3lla B eTpoKe ( eneaa aa npaao) - nono>KeHHe aaaaoll rpynnhl H'!eeK 

aa anpeeaoll wK ane. 

113 HMnynheoa "nyeK' nepen o6belll!aeaHeM HX a a o6utyto WHHY c no MoUth to 

e x e M HflH-1, 11fll1-2, 11fll1-3 nonyqaeTeH KOIJ onepaunH, KOTopyto ueo6xonHMO n po

H3 BeCTH a AY no Bbi6p aHHOMY anpee y. 

K oMBHJ]bl H8 eTIIp8HHe HH$OpM8UliH If nHHei!H bll! Ha6op ITOJ]8 10TeSI OT oeunnno 

r pa!j>oB noen e non y <IeHHH HMH cHrHana Ha noneaeT nyqa. 
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3aKnJ04eHH e 

C HcTeMa perHCTpauHH Ha wecTh BXOllOB c o6wHM 4096- KaHanhHbiM M 03Y npo 

sepsm ac h s pa6o 4HX ycnoBHSIX npH npo se!leHHH s peMSI- nponeTHbiX H3Mepe HH i! . HecMo -

TpS! H B HeKOTop yJO CnOlKHOCTb CTpyK Typb! cxeMa OKa3 anac b llOCTaTO 'IHO Ha!le lKHOH 

npH npoBe!leHHH llnHTenbHbiX H3MepeHHi! , npeH MyWeCTBa TaKOi! CIICTe Mbl perHCTpa 

UII II oco6eHHO OWYTl1Mbl npll npoBe lle HI!II 1!3MepeHH l\ , Tpe6yJOIIli!X llBYX II 6onee 

TpaKTO.B, Bo3MOlKHOCTb 6biCTpoi! nepeaa 'IH I!HijlopMaUHII B 3BM OTK pbiBaeT W!! pO

KIIe B03MO lKHOCTII Ha Konn eHHSI II o nepa THBHOi! o6pa60TKI!, 

fl II T e p a T y p a 

1. )f(yKOB r.n., )f(ypaBneB E.E., 3a611SIKIIH r.H., 3aMpiiA B .H. nT3, N.! 6, 1964 r. 

2. )f(yKOB r.n., )f(ypaBn eB E.E., 3a611SIKHH r.l-1., 3aMpHA B.H. npenpHHT OHHH 

1677, Jly6Ha, 1964 r. 

3. )f(yKO~ r.n. 1!-HCcepTaUHSI, OHHH, Jly6Ha 1966 r. 

4. IIITpaHIIX H.B., Eo4KapeB B.H., BonKoB A.H., Kna6yKoB A.H. Tpyllbi Y Hay'IHOA 

TeX Hll'leCKOi! KOH!j>epeHUIIII no SlllepHOi! p8llii03neKTpOHIIKe, T,2, 'IBCTb II , CTp, 135, 

MocKBa, 

5, HsaHoB M.H., Ka!laweBH'I B.H., KoH!lypoB H.A. 11 llP· Tpyllhi Y1 KoH!jJepeHUIIH 

KOH!j>epeHUIIH no S!JlepHOA pallii03neKTpOHIIKe, T,3, 'laCTb 1, CTp, 110, MoCKBa, 

6. )f(ypaBneB E.E., 3a6HSIKIIH r.H. nT3, N.! 2 , 1966 r., CTp. 81. 

7, BnaniiMIIpOB B.A., Jlyna 4>., 3a611SIKIIH r.H. II ap. npenpiiHT OHHH 10-3272, 

Jly6Ha, 1967 r. 

PyKonll~b nocTyn11na B 1131la TenbCKIIl\ oTaen 

29 HOS16pS! 1967 roaa. 
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