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I. IlBe.n;eHHe 

1lJIB COBpeMeHHb!X 3KCIIepHM8HTOB B o6JiaCTH cPH31iiKH BllCOKHX 

:mepr:11tt xapaKTepHo HCIIOJII>30BaHHe 6o!Thmoro 'l'.HCJia .n;eTeKTopoB 

3apru;i;emrnx qaCTRJ.4. lilHpoKOe pacrrpocTpaHeHHe IIOJiytrnJI!ii CU!iiHTHJIJill­

UROHHHe :Ii qepeHKOBCIG!e .n;eTeRTOpu, He06XO.nHMUM 3JieMeHTOM· KOTOpux 

RBJI.HeTCH qJoTOaJieKTPOHHbltt J'MEOXHTeJID (~8Y).CymecTBeHHl:lM He.n;oc­

TaTKOM 3T:HX .n;eTeKTOpoB RBJIReTCH HH3KaR: CTa6HJil>HOCT1> K03<fxl;HU:HeH­

Ta JMHOxeimR ~SY. Ko3~eHT JMHOXeH:HRpacrrpocTprureHHoro JMH0-

'1t:HTeJIR ~8Y-49 :HCIIUTUBaeT cJiyqathrne H3MeHeH:HR c xapaKTepHb!M 

BpeMeHeM oRono qaca H c THIIH~oa BeJIHqHHOtt oKoJio IO% [I] . 
TeMrrepaTypHaR HecTa6HJThHOCTI> Ko3<fxI>zu:11eHTa J'MHO~emm ~8Y-49 

paBHa rrp:11MepHo (0,6~1) % rpa.n-1• HecTa6HJII>HOCTI> ocTa.JII>Hl:lX 3.Jie­

MeHTOB .n;eTeKTOpa (pa,n:HaTop, 3JI8RTPOHHKa), KaK rrpaBHJIO, MHOro 

M8HI>Il.Ie. 

B cBR3H co CKa3aHHb!M rrp:11 coa.n;aHH:H KpyrrHux aKcrrepHMeHTaJII>Hux 

YCTaHOBOK OCTPO CTOHT BO!Ipoc 0 KOHTPOJie :HJIH rro.n.nepxrurli:H Ha IIOC­

TORHHOM ypOBHe KOaqxpHU:HeHTOB nepe.n;aq:11 .n;eTeKTOpOB. Ilp:HMeIDUOTCR 

.D;Ba MeTo.n;a KOHTpo.JIR. IlepButt MeTo.n; 3a.KJll()qaeTCR B IIpOBepKe OT­

KJIHKa KaHaJia pe,.rHcTpanHH Ha HCKYCCTB8HHUtt KaJIH6pOBaHHblH CB8TO· 

BOR ClirHaJI, no.n;aiouulltcH Ha qJoTOKaTO.n; ~8Y (HCIIOJII>3yeTCH CBeTo­

,n:HO.n;, 06eyqeID1e Cr:urnT:HJIJl.lITOpa peHTreHOBCIWM HCTO'l{}{ll!KOM JIH60 

pa.n;l-iOaKT!iiBHl:lM nperrapaTOM). BTopoii MeTo.n; HCIIOITh3J8T CBeqem1e 

CUHHTKTi.JI.HTOpa npH npoxolK,IteH:HH qepe3 Hero qacTJ1U qJoHU KOCMI-1qec­

KIDC nyqeli. KoHTPOJII> .n;eTeKTopa npH 3TOM ocymecTBJI.HeTcR nYTeM 
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H3MepeHIDI H ruraJrnsa ITapa.MeTpoB cITeKTpa Cll!I'HaJIOB Ha BHxone Ka­

HaJia per.icTpauHlll. HenocTa'l'KOM ITocnenHero MeTo,na .fIBJI!IeTc.fI Heo6-

XO.UHMOCTo Ha.6opa ,UOCTaTO'lliO 60JioIDOtt CTaTHCTHKlll BCJie,l{CTBll!e CTa­

THCTll!qecKoro xapaKTepa ITpoueccoB B C~HTHJIJI.fITOpe. Ha .neHCTBY­

JO!IU~X ycTaHOBitaX ITO ll!CCJie,UOBaHlll!O KOCMHqecKHX JI~ett nJI.fI ITPOBepKlll 

CUHHTH~HOHHOro neTeI<Topa TaKHM MeTonoM o6bl'IT!O Tpe6yeTC.fI 

BpeMR OT O,I no IO MHHyT. IIpem~Y111eCTBO MeTo.na saKJIRJqaeTcR, Bo­

ITepBblx, B TOM, ~o B ITPOBepKy BKJIJOqaeTC.fI )I! co6CTBeHHO CUHHTHJI­

Jl.fITOp lll, BO-BTOpblX, TaKOH KOHTpOJio ITpOCT B arrITapaTHOM OTHOIDeHll!lll 

H 6JIH30K ITO ~H3HKe K ll!CCJie~eMblM rrpoueccaM. 

B HaCTO.fill1ett pa6oTe ~ KOHTPOJI.fI CUHHTll!J!Jl.f!Ull!OHHblX .neTeKTOpOB 

HCITOE03yeTC.fI li3JiyqeHHe CUIDITHnn.f!TOpa ITPH perHCTpau.i.i ~Ha KOC­

MHqecKHX JI~ett. Hll!xe OITliCaHa Cll!CTeMa KOHTpOnR Ka.HaJIOB perHCTpa­

Ullllll aMITnll!Ty,lJJIOM ll!H~pMauHH CUHHTlll~ll!OHHblX .neTeKTOpOB ycTaHOB­

Klll Afll1, KOTOpaR cosnaeTC.fI COBMeCTHO <lilllsHqecKHM AHCTHTYTOM 

HM. Il.H.Ae6e.neBa AH CCCP H EpeBaHCKHM ~H3HqecKHM HHCTHTJTOM 

fKA3 CCCP .UJI.fI Hccne,noBaHH:li B3rutMone:licTBHtt c BemecTBOM qacTHU 

KOCMHqei.:KHX JI~eJ;t ITPli CBepXBblCOKHX 3HeprHRX [2 J 
YcTaHOBKa AHki 6yneT BKJIIOqaTo oKono IOOO CUHHTHnnRUHOHHblX 

neTeKTOpOB • .Il:eTeKTOpbl pa36ll!Tbl Ha perHOHbl (rpyITITbl), Kal!i,ItblM li3 

KOTOpblX o6cJiyllG'!BaeTC.fI MliKpo-3BM" 3JieKTpOHHKa-60". .Il:eTeKTOpbl 

MoryT OTCTO.f!To OT ueHTpa CBOero peI'll!OHa, r.ne HaXO,n:HTC.fI Ml'!Kp0-

3BM, Ha paccTomm:e no 200 M. Herrocpe.ncTBe:HHO OKOJIO Cf.)3Y HaXO,n:HT­

C.fI JIOrap.mpr.llftlecKH:li AlUI, ITpeo6pa3YJOmHtt HMrryJioc <l.i3Y B ceplll!O TTJI­

HMITYJfbCOB. 1illCJIO HMrryEOCOl:l B cepll!lll n. CB.fI3aHO c q)l!CJIOM qacTHU, 

~ ,owemn.ix qepes CUHHTHJIJI.fITOp, me ' COOTHOllleHHeM: 

rt : a en Km e = a En me + n ... ; n.: a En K . (I) 

t 

Koa~eHT ITepenaqH .neTeKTopa K BKJIJOqaeT B ce6R KOHBepcHoH­

HYJO ~KTHBHOCTo CUliHTHJIJI.fITOpa, K03~HeHT c6opa ~TOHOB Ha 

~TOKaTOJ{, KBaHTOBYJO qyBCTBRTeJioHOCTo ~TOKaTo,na, K03~HUHeHT 

JMHOXeHHR ~3Y, Ko8<f¢~eHT ycHJieHHR A.UII H Harrp.fIJKeHHe ITopora 

AUTI,- Befllllq:HHbl,ITOMe~amHe KOHTpoJIIO. BeJIHqHHa a , oITpe.neJI.fIJO-

maR TO'lliOCTo H3MepeHH.fI aMITJIHTy,nbl C.J/lI'HaJia <l.i3Y, paBHa IO. IlpH 

aTOM TO'lliOCTo R3MepeHHR q)l!CJia qacTHU paBHa IO% B .nHarrasoHe 

I~Io4 qacTHU. 

Ms iiK>PMYJ!bl (I) CJie~eT, qTO rrpo6JieMa KOHTPOJI.fI K03~ll!UReHTa 

ITepenaq)I! K CBO.nHTCR K oITpe.neneHlll!O HaHBepoRTHoro q)l!CJia n• I1M­

rryJ10coB B cepim, B03HHKaiomett Ha BllXo.ne A.UII OT O.lJJIO:li qacTHUbl. 

AMITJIHTY,lJJIOe pacrrpe.neneHHe CURHT~OHHOro neTeKTOpa rrplll perH­

CTpauRR ~Ha KOCMHqecKHX nyqett 06bl'ITIO Ha3b1Ba!OT "o,lJJioqacTHq­

HblM". THITH'llioe o,lJJioqacTH'IT!Oe pacITpe.neneHRe .UJIR .neTeKTopa ITJIO­

ma,in,ro I M2 ITPHBe.neHO Ha PRC.I • .llJl.fI CUHHTll!JIJI.fITOpOB, RCIIOJio3Y­

eMblX B ycTaHOBKe Afll1, MaKCHMYM pacITpe.neneHIDl orrpe,neJIReTc.fI HaH-

6onee BepORTHO:li BCITbllllKO:li OT qacTHU c SHeprHe:li 6onee IO MaB. 

IIo,;n,eM B neBOH qacTH pacITpeneJieHH.fI (rryttKTRp) CB.fI3aH c qacT:aua­

Mlll MeHOumx aHeprH:li, He ITpencTaBJI.fI!OmHx HHTepeca ~ ll!ccnenoBa­

HHtt Ha YCTaHOBKe Afll1. Il03TOMY nopor A.UII ycTaHaBJill!BaeTC.fI B 06-

JiaCTlll MHHHMYMa pacITpe,neneHH.fI. TaK KaK aHepreTHqecKHe ITOTepM B 

CUHHTlU!Jl.fITope qacTHU c aHeprHRMH 6onee I MaB ITpaKTll!qecKll! He 

• 3aBHC.fIT OT aHeprHH, TO IIOJIO~eHHe MaKCliMJMa 3aBll!Cll!T OT BeJIHqHH, 

BXO.nRmHX B Koa~HUHeHT rrepenaq)I! K. llilllpHHa pacITpeneneHH.fI saBH­

CHT, B OCHOBHOM,OT ,Ull!CIIepcll!lll K03qxpHUHeHTa YMHO~eHIDI <l.i3Y. KpoMe 

Toro, Ha iiK>PMY pacrrpeneneHll'.fI MoryT BJIIDITo HeK0Top1i1e HelllcrrpaB­

HOCTH .neTeKTopa, HaITp:ru~ep, ITO.fIBJieHHe HeJIHHeHHOCTH xapaKTepHc­

THIC! rrpli MaJiblX CJ/lI'HaJiax, CaMOB036VJKJTP.Hll!e H3-3a ITapa3HTJWX 
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o6paTlli1X CBf!3eH, Hapymeirne CBeTOJII30.JffiUllillI KO~Yia; III T.II. 

Ha Mar<eTe per11I0Ha ycTaHOBKH Alli, ;uelicTBOBaBIIleM Ha Bh!co1coro_r, 

Hoii cTaHIJ;llillI "Aparau" Ep<JM B 1982 r., rroJiytreHH crre.n:yioume cpe;u-

1rne xapaKTepllICTllIKllI O,IJ;HOtfaCTllitfHh!X pacrrpe;ueJieHllIH, nJUI ;ueTeKTOpOB 

IIJI0!118..1U:>IO l M2 OTHOIIleHHe !IIHTeHCllIBHOCTllI B MaKCllIMYMe pacnpe;ue JieHIDI 

R llIHTeHCllIBHOCTllI B MllIHllIMYMe paBHO B cpe,nHel.1 2, 7; IIlllIPllIHa pacrrpe­

;ueneHlliii Ha 110JIYBHCOTe COCTaBIDieT 7' 2 KaHarra pac11pe;ueJieIDIB. JlJUI 

;ueTeKTOpOB 11JI0!11a)lb!O 0,09 M2 3TllI BeJIJ/Itfl/IHh! paBHh! 3,8 III 4,7 COOT-· 

BeTCTBeHHO. 

CepllillI llIM11YJibCOB OT AUII 110CTy11aioT B 1.1.eHTP per11I0Ha, rne B Kpe­

Te KAMA.K Haxo.wi:TcR MO.nJJillI, 06ec11etfllibaJOiUJ/Ie oT6op 11H<Ix.iPMal.l.IDI 

{~l/IJibTpal.l,llI!O), ee perl/ICTP81\IDO, KOHTPOJI~ sa pa60TOH ycTaHOBKllI, B 

ror~· 'Il'!CJie OIIllICHBaeMh!fil: B H8.CTOR!l1eii pa6oTe KOHTPOilbHJ:IH MO,il.y71b. 

OT KOHTpOJILHOro MO,nJJ.l.H llIH<lX>PMfil~llIR ITOCTyrrae"' B r.mr<po-3KI ' : . .ureK­

TPOHJIIKa-60". B IIaMRTllI KOTopofil: ,nJIR KaAmOro CUllIHTJIIJIJ!.fil\"vlOHiiOrO 

;ueTeKTopa Haitarr.mrnaeTCR O,IJ;HO'IaCTllitflIOe oacrrpeueneirne. .!lM rpyrr­

rru :113 16 ;ueTeKTOpOB crreKTPfl CTpOR'l'CH OJliIOBpeMCHHO. IIo OKOH'!a.Hll!U 

sa;ururnoro BpeMeHH, ;uocTaTotrHoro ;u11JI nadopa c·raTuc-n1'!ecR11x ;n:a.P.­

Hh!X BO BC8X Ka.ImJiaX, rrpOHCXO)lllIT o6pa60TKU !IOJIY'leHHh!X pacnµe~e­

JI8HHH. Ilp!II 3TOrn .wur K~Oro ;ueTeJ{'!'Opa MUKpo-3m.~ COCTJ.:.:i,1aeT v.: 

xpam'!T B 03Y MaTpuuy 110npaBOK, HCIIOllb3yeMy ·1 rrpll o6paOo'!'Ke cpM3U-

1feCKOi1 llIH(fx>pMar.urn. EcJIH np:a o6pa6o'!'I<8 oF .. cnoene :E.HHR r!:l~3J!HIOTciI 

oco6e.HHOCTllI. CBM)lCTe 71bCTBYIOll111Ie 0 TO!t lll!U Hll 

TO MllIKpo-3BM BH:pa6aTHBaeT llI 3aHOCM'l' B uarmT:& 

11e;1c::r08B:lOCTM. 

lfll.J::· )Hl8-I'HOC7l1-

pOBaJ-{JIIR, l'lHCpopMa,ullIR OT Tar<oro KaIIUJia IJ JlU.Il'bHCU'.llJ'~ He 06pa6aTl:.l-

13aeTCR. 3aTeM MllIKpo.,..3BM rrepexo)lllIT 1< npoBepiw 011e,mi101i;:.ia rpynnu 

ueTeKTOPOB. 3TOT IlHltJI 110BTOpJieTCR Henpcp!.JBHO. Kru;m<-1i1 ,J;eTeKTOP 

rrpoBe.PJ!eTc.FI He pe:nte, -qer.i pa3 sa norr-qaca. Ec;r~ npn 11ocJie.ny'0u1ei1 

() 

npoBepKe COCTORHllI8 ,neTeKTOpa J/I3MeI-rnJIOCb, TO B 11aMRTb 3aHOCRTCR 

HOBl:le .D;a.HHhle. TaK OCY!l1eCTBJIReTCR HerrpeptIBHhlH KOHTPOJib BCeX 

CllllIHTllIJI.JIBUllIOIDmX ;ueTeKTOpOB ycT8.HOBKV. . 

3a;ua<ra KOHTpOJIR JIBJIReTCR iponoBoli. 0Ha 11pepuBaeTCR rrpn pernc 

Tpal.l,llillI ~JII3H~8CKOH llIH<lX>P~a!UiH, a TaIOKe 110 KOMaH,Ue 011epaTopa. 

Bee ;ua.HHH:e, 110JiytraeMHe np!II KOHTpone, - co6cTBeHHO pacrrpe;ueJie­

Hl/IR, BeJIJ/ItnrnhI, xapaKTepM3YI0ml/Ie llIX, )laHH!l8 AN!a.I'HOCTllIPOBaHlIB He· 

llICIIPaBHOCTeft, 110 Tpe60Ba.HJ/IlO orrepaTopa MoryT 6f1Tb Bfl)la.Hl:l'. Ha Tep­

MJIIHa71 YI J/ICIIOJib30Bfillli .D;JIR KOHTpOJIR, peMOHTa J/IJIH HaCTpOHKllI CJ/IC-

TeMtl, 

2. ArrnapaTHoe 06ec11etreime KOHTpo;m cu1rnTnJI.JIBUilOH­

HhlX .neTeKTOPOB 

Mo.IzyJib .wur KOHTpo;m CUmITllIJI.JIBUMOHHHX ,neTeKTOpOB (KCI.J.JO' pa3-

:ia6oTaHHhlft B cTan.uapTe KAMAI\, o6ecne'lll:BaeT 11porpaMMHo-y11paBM-

3MOe 110CTpOeHJ/Ie O,IJ;HOtraCTH'!HHX pac11pe.neneim:tl: B 03Y !Vll!Kp0-3BM 

."3neKTpOI{JIIKa-60" III BllI3ya.JibmIB KOHTpOJIL llIHTeHCHBHOCTM gioHa .nJIR 

BH6paHHoro orrepaTopoM ;ueTer<Topa. Ilp!II rrocTpoeHnllI pacrrpe;ueneirnli 

rrpo11Icx0Jll/IT saTpaTa BpeMeHllI Ha oJKM.nal{JIIe cepllillI III ee anaJIHs. Ilo­

TepR BpeMeHllI Ha OlltllI)laHJ/Ie OOpaTHO 11p0110pll11IOHa.JibHa llIHT8HCllIBHOCTH 

cepllIH. Ilo3TOMY CllICTeMa pa6oTaeT TeM ~KTllIBHee, '!8M 60.Jibme 

;ueTeKTOpOB II~OB8PRBTCR O)lHOBpeM8HHO. BH6op '!JIICJia,o)lHOBpeMeHHO 

rrpoBepReMHX ;ueTeKTOPOB, paBHOrO 16, o6ycJIOBJI8H y;uo6CTBOM opra­

HllI3al.l,IDi c11IcTeMH B cTan.uapTe KAMAI{, o6'beMoM 03Y, saHHMaeMflM pac­

rrpe,neJieHllI.ffMllI, rrpe;urronaraeMHM -qncnoM ;ueTeKTopoB B pernone \He 

6onee 256). 13noK-cXeMa coe)lllIHeHllIR I<CUU c ;ueTeKTopaMllI rrmmsann 

na p11Ic.2. 0.nMH KpeliT KAMAK co.nepliGl:T .no 16 c!IIrHa.JI'bHtIX MO,nJJie 
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(CMI-CMI6), ITPe'AHa3Haqe.HHHX ,nIDI e6opa ~31/lqeeKOH lllHcpopMa.u;>rn. 

B KaJK,ll:OM e11i:rHaJI:r:.HOM MO,IzyJie yeTaHOBJieH eeJieKTOP-MYJI:r:.THrrneKeep, 
' BH6Hparol!lHft o~H H3 I6 er.zyrHTli.71.JUIUHOHHHX 'AeTeKTopoB ,nIDI coe~He-

H:rur e I<CUIT.. HoMep 'ASTeKTopa Ha amieeHHx nnmax Beex eeJieKTop­

MYJI:r:.THITJieKeepoB yeTaHallJIHBaeT KCUU Ha peaepBHUX mmax P Ma.I'Ple­

Tpa.JIH KAMAK. Ta.KHM o6paaoM, o~ KC11.ll MOJKeT o6e.JIYlK!dBaT:r:. 'AO 256 

er.zyIHT~OHHHX 'A8T8KTOpOB. 

CTPYKTYPHaJI exeMa KC11.ll ITpe'AeTruiJieHa Ha pHe.3,4. Mo.zzy.JI:r:. po­

eTOHT H3 'AenmqipaTopa amieeoB H KOM~ KAMAK H Tpex qi~HoHan:r:. ­

HHX qaeTeli, KOTOpble MOlKHO yeJIOBHO Ha3BaT:r:. aHaJIH3aTopoM, Tafuile­

pOM H HHTSHeJ/lMeTpOM. 

AHaJIHaaTop (pne.3) BKJIIOqaeT I6 BXo~x Ka.HanoB (KaHan I -

Ka.Ha.JI I6),rrRTHpaaJlJI,ItHl:l:lt ~on"IHl:idt eqeT~K HMrryJI:r:.eOB B eep:i.rn: 

CqI, O,nHOBH6paTop ~TeJI:r:.HOeTH eepHH 0'AI, umqipaTop ill HOMepa 

BXO'Aa, Ha KOTOpld rroeTyrrHJia eep:rur, TpHI'rep LAM-aarrpoea TrL • 

exeMy BH6opa pe]IU!Ma pa6oTH BP, exeMy eoBITa,neHJ1il: CC. ~ BXO­

.nHOli Ka.Ha.JI eO'A8pxMT KJIIOq (KI-KI6), ~oe BOPOT (MI-MI6, MI7-M32) 

H TpKrrep (TI-TI6). 

B Hexo~OM eoeTORHJ.rn: eqeT~K CqI, Tplllrrep TrL • TpHrrepbl 

Beex BXO~X KaHaJIOB e6poI118HH B "0". l1plll OTOM BOpOTa vU-1132 OT­

Kpb!Tbl •. IlpH ITORBJI8HIDI Ha BXO'A8 mo6oro J/l3 Kal!al!OB ITepBoro J/lMITYJII:i­

ea eeplili O~OBH6paTop 0'AI Bblpa6aTHBaCT ertl'HIUI "e•rpo6 ,, • ITO qipoH­

Ty KOTOporo Tplllrrepbl TI-TI6 3aJ10MHH(l!{)T W.l/U\'111() UJlli OTeyTeTBHe 

HMITyJI:r:.ea B eooTBeTeTBYJOllllllX KaHanax. TpHrrep 1camrna, Ha BXO,JL KO­

Toporo rroeTyrraeT eepHR, oeTaeTeR B eoeTOHHJl!H "0", Tpnrrepl:l' oe­

Ta.JI:r:.Hb!X Ka.HaJIOB rrepeBO,JJ;HTeR B eoeTORHl18 "I", 3aI<p!:IBafI CBOH BO­

poTa H3 MI-11!6. lliHl!JpaTop ll! orrpe'AeJIReT HOMCp JW.H:.trra, Ha BXO'A 

I<OToporo ITOeTyrraeT eep;m. CepIDI m~rry n:r,eon rrpoxo:rr,>1T m.t o.wro13n6-
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paTop O'AI H eqeTqHK Cq!. KaK rrpaBllIJIO, qJlleno J/lM11y1r:r:.eon B eepllllll 

MeH:r:.Ille 3I (eM.pHe. I). B 3TOM eJiyqae 110 OKOH'1aHllIH eepllll1 0'AI Bbl­

pa6aTb!BaeT eHrHaJI "KoHeu", eTpo6HPY-J()l!lHM TrL • TpHrrep TrL yeTa-­

Hann11BaeTeR B "I", B MarHeTpanl1 KpettTa reHep!ipyeTCR L Aiv!-aarr­

poe. Ee.7Il1 q11eno JiiMIIyJI:r:.eoB B eepH11 rrpeBHmaeT 3I, TO eqeT'1l1K CqI 

eTpo6:HpyeT TrL , rroJiyqHB 3I-li MMrryJI:r:.e. B mo6oM enyqae rrp11 rre­

peKJII0'18Hl111l TpHrrepa TrL B eoeTORHl18 "I" Bee BOpOTa MI7-I132 

3aJtpb!BaIOTeR. Cne.nyioII1He JiMilyJI:r:.ebl Ha BXO'AaX KC11Jl HS MOI'YT li3Me­

Hl1TI:i eoeTORHl'l8 eqeT'1HKa C"!I. 

Ilo.JiyqHB aarrpoe Ha rrpepb!BaHl'!e, 3BM oITpaumBaeT eqeTi:rnK C<II Ill 

mMl!JpaTop ill. '!Reno llIMrryJI:r:.eoB B eep!i!i rrepe'AaeTeR no umHaM R2-R6 

MaI'l1eTpa.JIH KAMA.I{, HOM8P BXO'Aa - ITO nmHfil1 R 7 -RIO. IIepe.UaH¥.hlll D 

3BM KO'A RBJIReTeR a,npeeoM R'!SilKl'l 03Y, eO'A8Pl!UiM08 KOTopoi'i C7I8.JJ.Y­

eT yBeJIM'1HTI:i Ha "I". CHrHaJI "e6poe", eJie.JlYIOIUMH rroene qTeHWI 

'AaHHblX, B03Bpau{a8T aHaJil'l3aTop B l'!eXo~oe coeTORHl'!8. 

AM paapa6oTaHHoi1: exeMbl aHaJIH3aTopa B03MO;Klill TaKHe epa6aTbl­

BaHRil, KOI''Aa HeeKOJI:r:.KO BXO~X KaHaJJOB OCTalOTeR OTKPblTUMli liJIH, 

HaITpOTHr. Bee BXO~e l{aHa..Jibl 3aKP'J:IBaJOTeJI. B TaKHX e.JIY'la.H:X OITpe . 

'A8JI8Hl18 umqipaTOpOM HOMepa BXO,n8., Ha KOTOpb!H IIOeTyrrliJia eepIDI, 

RB.Jil18TCR onm6oqHb[M. CxeMa cc II03BOJIR8T BblHBliTI:i Trutl18 cpa6aTUBa­

IraR. Otta paapemaeT'reHepa.u;mo LAM-aarrpoea B e.JIY'lae, KOr'Aa B 

eoeTORIDIB "0" HaxO~TeR O,ll;IIB l1 TOJI:r:.KO O~H TpHrrep 1'!3 TI-TI6. 

B rrpOTl1BHOM e!yqae ITO eHI'HaJIY 11 KOH8U" OT O,nHOB!i6paTopa 0'AI rrpo­

J/leXO~T c6poe aHa.7Il13aTopa. 

IIpe.zzyeMOTpeHa rrpoBepKa pa60Tbl aHa.7Il13aTopa e IIOMOlllbID eepHH 

e aapaHee H3BeeTHblM qneJIOM J/lMrryJI:r:.eOB, rroeTyrrarOIIIHX ITO IllHH8 YI 

MaI'J/leT~'.l.IDi KAMAK. IlpH 3TOM 6JIOKHPYSTCR rrpHeM eHrHa.JIOB OT eUllIH­

Tl1.JIJIRUllIOHHHX 'AeTeKTopoB Ill paapemaeTeR rrpoxoJK,IteHHe KOHTpOAI:iHblX 
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cepRii Ha BXO~ sa~aHHoro KaHa.Jia MO:rr:fJIR.. 

Tai'i:Mep (pRc.4) o6~e~.l'!Hf!8T 3a,na.JOlllHft reHepaTop r, BOpOTa H33, 

~e;mTenH qacTOT!il Cq2 .I'! Cq3, TpRrrep Ko~a 3KCIT03KURR TrK, Tpliir­

rep Hel'!crrpaBHOCTl'! TrH, 'l'.eTHpexpaspJI.nHHtt .I(BOR'!ffillii c11eT'IBK C114, 

MH,11;1n<aUROHHoe Ta6Jio HTI, pasMemeHHoe Ha JIHUeBoY. rraHe;rn MO:rr:fJIR. , 

TaH:Mep qmKCl'!pyeT "iiarnoe" BpeMR HaKOIIJI8HID1 ~8.HHl:l'X OT rpymm l'!3 

16 CUHHTliifillJIT(l'!OHHHX ~eTeKTOpOB, BH6paHHoii ceneKTOp-MyJThTl'!rrneK­

cepaMR. 3To BpeMR: CitJia,rurnaeTCR l'!3 rrpOM8JKYTKOB, B T8'l'.8HliI8 KOTO­

pux aHanH3aTop l!\,U8T ITORBneHRH cepliil'! Ha KaKOM-HH6Y.D:E> BXone. 

l3 pesyJI:OTaTe H81iICIIpaBHOCTliI CUliIHTl'!nJIR.UliIOHHOro neTeKTOpa B03MOJK­

HO rroRBJieHMe HerrpepHBHott cepMR HMrrym,coB Ha Bxone KCUU. IlosTo-

1.1y HaKOITJI8HliI8 naHHHX OT rpyrrIIH ~eTeKTOpOB orpaHH'l'.HBaeTCR Taiute 

B TeKymeM BpeMeHH. TattMep o6ecrre'IBBaeT sKcnosxuHM: 6 RJIH 60 c 
11)1\11'.BOro" Bpe1.1eHH (ocHOBHM 3KCII03KUHR 60 c) M 60 liIJiliI 600 c Te­

Kymero BpeMeHliI (ocHOBHM 3KCII03KUMR 600 c). 3KCII03KUliIM sa,uaIOT­

CR c rroMom:oro rrepeMH11eK EI R E2 . 

~acToTa sa.uruomero reHepaTopa r-I MI'u. HMrryJibcH reHepaTopa 

rrocTyrrruoT Ha ne;rnTe;rn qacTOTH Cq2 R Cq3. BopoTa H33 OTKPHBaIOT­

c.R: cRrHaJIOM "c6poc" H saKpHB81oTM cRrHMOM "cTpo6" OnI aHaJIR­

saTopa. Coc'Il!TaB 'l'.RCJIO RMITYJibCOB, coOTBeTCTBYJOl!lee 3KCII03ID.U'lliI 

"J;arnoro" BpeMeHH, Cq2 rrepeBOnHT B COCTomrne "I" TpRrrep TrK. 

Iipn 3TOM C'l'.eT TeKymero BpeMeHH rrpeKpamaeTCR (cqeT'l'.HK Cq3 6JIO­

!UlpyeTCR). IlpH C'l'.HTHBaHRl'! naHHl:lX aHaJIH3aTopa B MarMCTpaJI:O 

KAMAK OnHOBpeMeHHo nocTyrraeT rrpliI3HaK KO~a srwrrosm.tRR R I6=I. 

Ec JIH 3KCII03KUMR TeKymero Bpe1v1eHM 3aKaH'l'.RBaeTCR paH:ome sKcrro-

3KUH!1 11 llGrnoro" Bp8M8H.l'I , TO B COCTORH.1'18 "I" rrepeBOnRTCR o6a Tpl'!r ­

i'epa Tr K .I'! Tr H. B 3TOM cJiyqae 6.l'IT RI6= I osHaqaeT murz'l'.He He-

·crrpaBHOCTYI . 

TU 

CqeT'l'.RK Cq4 o6ecrre'l'.HBaeT yrrpa.BJieHHe ceJieKTOp-MyJI'bTI!MeKce­

paM!iI c;!l'HaJI'bHl:lX MO:rr:fJiett. Ilporpa.MMHO B cqeT'l'.MK 3aHOCHTCR liI yBe­

JIH'l'.HBaeTCR Ha "I" HOMep KOHTPOJ!MPY8MOH rpymm neTeKTOpOB. IlpliI 

sTOM rrpoMCXOnHT c6poc Tafu..1epa - c6poc Cq2,Cq3, TrK liI TrH. Co­

nepJKHMoe Cq4 HHnHUHpycTCJl Ha Ta6Jio HTI H MoJKeT 6uT:o c1!MTaHo 

3BM rro lliliIHaM RI-R4 MarRCTpaJIH KAMAK. 
B MO:rr:fJI8 nelliliIWPliIPyJOTCR liI BHTIOJIWIJOTCR cnenyiomRe KOMaHn!il 

KAMAK: 
NA(O)F(I) - 'l'.T8HliI8 naHHHX TattMepa; Q. = I 

N A(O)F (2) - 'l'.TeHRe liI c6poc naHHl:lX aHaJII!saTopa, 
'l'.T8HliI8 rrp~rn1'laKa KO~a 3KCII031iIUliiliI; Q = I 

N A ( 0) F ( I6) - 3aIIHCb HOMepa rrpoBepReMoro BXOnHO-
ro KaHaJia aHanH3aTopa; Q= I 

NA(O)F(I7) - 3anliIC'b HOMepa KOHTpo;rnpyeMOH rpyrrrr1i1 
neTeKTopoB, c6poc aHaJIHsaTopa H 
Tafuv1e pa; G..= I 

N A(O)F(25) - YB8JIH'l'.8HliI8 Ha "I" HOMepa KOHTpO-
JIHpyeMOH rpyrrIIH neTeKTOPOB,c6poc 
aHaJIH3aTopa H TaiiMepa. G..= 0 

Ilpz BHITOJIHeHliIR nepeT.J:1cJieHHHX KOMaHn KCUU reHep11pyeT B 1v1arMc­

TpaJIH KpeiiTa CHI'HaJl X=I. 
IlpliI rrpoBeneHliiliI'IIPOWit1laKTliI1I8CKHX pa6oT qacTO 6HBaeT nocTnToq-

HO 3HaT:O JIHllib HHT8HCHBHOCT:O co6HTliiii B naHHOM KaHaJIC. ,Il.Jm 3TOrO 

MO,IJJ'JI'b norro~eH HHTeHcHMeTpoM (pHc.4). HHTeHcRMeTp RBJIReTcR ca­

MOCTORTe.JThHOii qacT'bID, He cB!I3aHHOii c Marl'!cTpaJI:o10 KAMAK. .!i.BOl'!'l'.­

Ho-necRTliI1IH!ilit I6-pasp.fI,UH!lit c11eT"<IBK Cq6 c'IBTaeT HMrryJI:ocu, B1i1pa6a­

THBaeM1i1e OnHOBH6paTopoM On2 rrpliI rrocTyrrnem.rn cepHli OT ALITI neTeK­

Topa na Bxon RHT8HCliIM8Tpa • .UeIDlT8JI'b qacTOTH Cq5 ITOJIY'4D.CT mil­

rryJI'bClil oT sa.uruomero reHepaTopa r TaiiMepa n 11epes rrpoMeJKYTAA 
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BpeMeHH, B!i6paHHl:le nepeKJIIOqaTeJieM IT Ha mmeBo:t!: naHe;rn (6, I2, 

30 HJIB 60 c), nOC!iRaeT HMnyJThC!i Ha lfiopMHPOBaTeJib ~ nap!i HM­

ny.m,coB. IIepB~ HMny.m,c ("3anHcb") 3arrHCHBaeT co.nepJKHMoe c-qeT­

qHK.a Cq6 B perHcTp Pr, BTopo:J.i HMnyJIM ("c6poc") O"IIDfl8.eT Cq6. 

Co.nepJ1tHMoe perHcTpa HH.n~HpyeTcR Ha Ta6Jio MT2. TpHrrep TrIT 3a­

noMHliaeT HaJIH~e neperroRHeHHR cqeT~Ka Cq6. Ec;rn qHCko cepH:J.i 

3a BH6pamrnii: npoMeJKYTOK BpeMeHH npeB!iCHJIO 104 , TO no ClirHaJIY 

"3arrncb" HH,nHKaTOp!i racrrTM .no KOHUa TeKY1J\ero nepHo.na. 

Mo.ny.m, KCIUL 3aHHMaeT ,nBe CTaHUHH B Kpe:J.i:Te I<AMAK, co.nepJKHT 

OKOJIO 90 MHKpocxeM cepH:t!: IU55, I<56I, K5I4 H noTpe6JIReT TOK He 

6oJiee 2 A no ueITH +6 B. 

3. IlporpaMMHoe o6ecneqeHHe KOHTpoJIR 
CUHHTHJIJIRUHOHHoro .neTeKTOpa 

IlporpaMMa KOHTPOJIR CUHHTH:"i.JIJIUUOHHliX .neTeKTopoB .nJIR MHitpo-

3BM "3JieKTPOHHK.a-60" COCTaBJieHa Ha R31iKe ACCEMEJIEP. EJIOK-CXeMa 

rrporpaMMhl rrpHBe.nena Ha pHc.5. IlporpaMMa co.nepJKHT TPH qacTH: 

I) HaKoITReHHe o,ICHoqacTH~X pacnpe.neJieHn:J.i; 2) BH~cJieHHe napa­

MeTpoB O,ICHoqacTH~X pacnpe.neJieHH:J.i; 3) BliBO,n Ha TepMHHaJI 0,ICHO­

qacTH~X pacrrpe.neJieHH:J.i, ,naHH!lX ,nHarHOCTHKH HeHCrrpb.BHOCTe:J.i, 

Ta6mmu napaMeTpoB. 

JI.;m rrocTpoeHIDI o,ICHoqacTH~X pacrrpe.neneHM:J.i Ka.JK.nOMY H3 I6 

.neTeKTopoB, 06CJIYJ1tHBaeMHx KCllU O.nHOBpeMeHHo, OTBO.nHTCR B 03Y 

MHKpo-3BM o6JiaCTb li3 32 CJIOB. B Ka;imOM CJIOBe rrporp~MHO Be.neT­

CR cqeT ceputt c orrpe,neJieHH!lM qncJioM HMny1IbcoB oT ,naHHoro .ne­

TeKTopa. Co.nepJKHMoe nocJie,ICHero cJioBa RBJIReTCR KOJIHqecTBOM ce­

pu:J.i c qHCJIOM HMrryJibCOB 3I u 6oJiee. Co.nepJKID4oe YK.a3aHHo:J.i o6Jiac­

TH ITaMRT1'!, paccMaTpHBaeMo:t!: B ueJIOM, H COCTaBJUieT 0,ICHl)qaCTYI~oe 

I2 

IP 

1, 

I 

pacrrpe,neJieHHe .nJIR ,naHHoro cuHHTRJlJTJIUHOHHoro .neTeKTopa. 

Ha.KorrReHHe .na:mrnx ripOHCXO,nHT B pel!G!Me rrpep!iBaHl'Ill OT KOHTpo­

.JI.Jiepa Kpe:J.i:Ta KA.MAK. QqHCTHB 06JiaCTb naMR:Tli, rrpe,nHa3HaqeHJIYIO 

.nJIR pacnpe.neneimtt, MHKpo-3BM 3a,naeT KCl.LU HOMep o6CJIYlKHBaeMo:J.i 

rpyrrITH .neTeKTOpOB H HaqaJio 3KCn03~HH. Tpe60BaHHe rrpep!iBaHIDI, 

B03HHKIIIee B pe3y.m,TaTe LAM-3arrpoca KCJ..LU, H~HHpyeT BHnoRHe­

HHe o6pa60TKH cepuu. 06pa6oTK.a BKJI!OqaeT CqHT!iBaHHe IDiifioPMaUHU 

H c6poc KCllU, rrpoBepKy npli3HaK.a KOHUa aKcnos~uH, YBeID!:qeHHe 

Ha "I" co.nepJKHMoro CJIOBa 03Y, COOTBeTCTByrolllero noJiyqeHHOMY OT 

I<Cl.LU Ko.ny. Ec;m: rrpR3HaK KOHUa aRcno3~ RI6=I, 3BM nepexo,nHT 

K aHaJIBsy rro~eHHHx pacrrpe,neJieRH:J.i, ec;rn HeT - B03BpalllaeTcR B 

peJKHM OJKH,naHIDI. c yqeTOM 6!iCTpoT!i peaKIUIB MHKpo-3BM "3Jie'\TPOHlll-

Ka-60" Ha Tpe6oBaHHe rrpep!iBaHHR 1BpeMR o6pa6oTKH o.nHoro LAM­

aarrpoca ("MepTBoe" BpeMR pa6oTH KCI..LU) cocTaBJUieT OKOJIO IOO MKC. 

3a 60 c 11lKJ.lJBOro" BpeMeHH Hal\8.IIJIHBaIOTCR CTaTHCTnqecKHe JJ:aH­

H!le, COOTBeTCTBJIDll1H9 rrpHMepHO 3·ro4 cpa6aT!iBaHIDIM .neTeKTOpa 

ITJIOllla.nDID I M2 H 2,5·ro3 cpa6aTHBaHHRM .neTeKTopa ITJioma,m,ID 

0,09 M2. Ec;rn Bee I6 O.ICHOBpeMeHHo o6CJIYJPJ!:BaeMHx .neTeKTopoB HMe­

IDT ITJIOma.nD I M
2 (0,09 M2), TO lltHBOe BpeMR 60 c COOTBeTCTByeT 

I08 c (64 c) TSKY1J\ero BpeMeIIB. 

Ilpu aHaJIU3e o,ICHoqacTu~x pacnpe.ne.JieHH:J.i 3BM onpe.neJi!IeT HO­

Mep o6CJIYlKHBa9MOH rpyrrITH .neTeKTOpOB u rrpuquHY KOHUa 3KCn03~HU 

(ucTeqeHHe 3KCIT03uUHH llUIBOro HJIH T9KY1J\ero BpeMeHH). IlpH HaJIUqH}! 

HencrrpaBHOCTli O,ICHoro R3 .neTeKTOpoB MHKpo-3BM HeMe,lVIeHHO BliJ.J;aeT 

,naHHl:le ,nHarHOCTHPOBaHHR Ha TepMHHaJI, noCKOJThKY Ta.KOH .neTeKTOp 

J.J;OJDlteH 6!iTb HCKJIIOqeH U3 CHCTeM!i perHCTPB.Ulili H, Ka.K MOY.HO, CKO­

pee. 
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Ha rrepBOM aTarre aHa.Jlli3a pacrrpe.n:eJiel:lltii Bbl'll'ICJifIIOTCJ'l cJie,IzyIO­

ll.\He rrapaMeTpH: 

- 'IHCJIO liMIIYJThCOB B ceplili, COOTBeTCTByromee MaKCHMyMy O,IJ;HO­

qacTHtmOro pacrrpe,neJieHRR: nmax ; 

- 'IBCJIO liMIIYJThCOB B cepHK, COOTBeTCTByromee MHHliMYMY pacrrpe-

.n:eJie!IlIB nmi.n ; 

- CTaTHCTJi!Ka s Iii 06lJl8,fI HHTeHCHBHOCTb cepliii j 

- HHTeHCliBHOCTb cepMft Jt c 'IHCJIOM >lMITYJibCOB 6oJiee 7; 

- OTHOlli~Hlie R KOID1:qecTBa cepHil B MaKCHMJMe pacrrpe.n:eJieHIDr 

K KOJIH'<JeCTBy cepnft B MHHHMYMe pacrrpe.n:eJieHIDI R= N ( n ma)() I 
N (nmin), r .CLe N (n) - KOJIH"!eCTBO cepHft c 'IHCJIOM HMIIYJil>COB n.. 

tfuCJIO HMITYJThCOB B cepHH, COOTBeTCTByromee MaKCHMYMY pacrrpe.n:eJie­

HIDI, HaXO,UliTCH, 1'1CXO,Itfl 1'13 .nBYX Tpe60BaHlift. Bo-rrepBHX, 

N (nma1<) :>- N ( 11max :± 1) , BO BTOpHX N (nmax) COOTBeTCTByeT 

HaH60Jil>llieMY KOJIH'<JeCTBY cepliil cpe,UH Bcex n ' KOTOpHe Y.D:OBJie­

TBOpmoT rrepBOMY YCJIOBWO. tfucJIO HMITYJil>COB, COOTBeTCTByromee MH-

IDIMYMY pacrrpe.n:enemm n m•n ' HaxO,UHTCH 1'13 YCJIOBIDI: 

N(nmi.n)(,N(n); Hn.;.nmax. HHTeHCHBHOCTH J H :1 1 BH'tfHCJifIIOTCH, 

liCXO,nH H3 l!UIBoro BpeMeHH HaKOilJieHIDI ,Ua!IHHX- 60c. ,UaJiee MHKPO· 

3BM rrpoBepneT .n:ocTaTotmocTl> cTaTHCTHKH S H rrpHrO.UHOCTl> iiloPMli 

pacrrpe.n:eJieHIDI .ILIDI ITOHCKa ITOJIOXeH¥JI MaKCHMYMa c JIY'Illleli TO'<JHOCTDIO, 

aHa.Jlli3HPYH rrapaMeTpll R ; n max - r:i min ; J ; j 1 . 

AJiropwrM ITOliCKa MaKCHMJ'Ma O,IJ;HO"!aCTH'IHOro pacnpe.n:eJieHRR rrpHBe­

.n:eH Ha PHO. 6. AJII'OPH'l'M 1'1CITOJ[b3yeT .ILIDI BH'IHCJieimil CRMMeTpli'ffiYJO 06-

JiaCTl> pacrrpe.n:eneHIDI B6JI1'131'1 MaKCHMYMa. OH OCHOBaH Ha CJie)lYIOmeM 

CBOHCTBe CHMMeTpli'<JHOro pacrrpe.n:eneHRR: c O,IJ;H1'1M 3KCTpeMYMOM.ECJIH 

B rrp01'!3BOJThHO B!l,UeJie.HHOM Ji!HTepBaJie [e,h] BH'lliCJI1'1Tl> KOOp,UH-

I4 

HaTy UeHTpa TmlteCTH ~ = tnN(n) 
~ N(n) 

• TO crrpaBe,UJIHBO O,IJ;HO 1'13 He-

paBeHCTB: 
e+h~ 9 ~x 2 HJIH 

x~~ 4 e+h 2 , 

r.n:e X - MaKCIDllYM pacnpe.n:eneHIDI. A.JiropHTM BH,neJIReT TaKHe ,UBe 

o6nacTH pacrrpe.n:enemm, i:rTo ~ 1 < x < 'ia , 'I'. e. MaKCMMYM pacrrono-

iKeH MeiK,Uy ~a 11 91 , rrpH'!eM pa3HOCT1> A "' g
2 

- 91 ~ 0,5. B 

3TOM CJiyqae .UJIR CHMMeTpli'<JHOro pacnpe.n:eJieHIDr TO'<JHOCTl> orrpe.n:eJic­

IDIB ITOJIOiKeHHR MaKCHMJMa He xyiKe ± 0,25. IlepBOHa'tfaJIDHO BH'tfHCJIR· 

eTCR KOOp,UHHaTa ueHTpa TmlteCTli ITO 06JiaCTH 1'13 5 KaHa.JIOB pacrrpe­

.n:eJieHHR BOKpyr llma)( • 3aTeM o6JiaCTI> C,UBHraeTCR B TY iKe CTOpo­

HY (LH R- 'tfliCJIO C,UBiilrOB BJieBO li BrrpaBO COOTBeTCTBeHHO), B 

KaKYIO C,UBHHYT ueHTP TmKeCTH OTHOCHTeJThHO ueHTpa o6JiaCTli, 1'I CHG­

Ba Bll'<J1'1CJIReTCR KOOP,UHHaTa ueHTpa TmiteCTM. ilHKJI ITOBTOpReTCJ'l .n:o 
e+h 

Tex rrop, rroKa pa3HOCT1> 9- - y He H3MeHHT 3HaKa. C.n:BID' ocy-

uecTBJIReTcR ITYTeM .n:o6aBJiemu:r B o6JiaCTl> Hill! liCKJIIO'tfeHHR 1'13 Hee 

KpaHliero KaHaJia. 3a ITOJIOiKeHHe MaKCHMYMa npliID1MaeTCR cepe,UHHa 

oTpeaKa MeiK,Uy ~2 H ~': n "== g.1 +D./2 • .Illm: rrpoBepKH He3ami:­

CHMOCTH pe3y.JThTaTa Bll'tfHCJieHliH OT BH6opa o6nacTeR 6HJIH o6pa6o­

TaHH I? O,IJ;Hoqac.:·ni:'IllliX pacrrpe.n:eJieHHli TpeMR MeTO,UaMl!, B KOTOPHX 

llilipliHa C,UBHraeMoft o6JiaCT1'1 COCTaBJIRJia 3-4, 4-5, 5-6 KaHaJIOB. . . .. 
E!IJIH ITOJIY'tfeHH 3Ha'<JeHIDI n f • n 2 1'I n 3 COOTBeTCTBeHHO. MaK-

.. "' CHMaJil>HOe paCXQllt,14eHHe MeiK,Uy n1 1'I ne COGTa.BHJIO 0,06; MeiK,Uy 

11: H n~ - 0,07 .ILIDI I6 pacrrpe.n:eneHHii. B O.n;HOM CJIY'tfae pacxoiK­

.n:eHHe MeiK,Uy n; H n; OKa3aJIOCI> pa.BHHM 0' 3. AHaJIH3 IIOKa3aJI. 'ITO 

B 3TOM CJiyqae TpeTHft anropHTM HOITOJib30Ba1l O,UHH I<aHaJI pacrrpe.n:e­

JieH:l'l.ff 1'13 o6JiaCTR HeCHMMeTpHH CJieBa. B ueJIOM ITOJiyi:reHHUH peayJib­

TaT CBH,UeTeJibCTByeT B ITOJID3Y rrpHrO,IJ;HOCTH om1caHHoro anropHTMa 
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.lV!f.! o6pa60TKH O.I(HoqacTl1tIHhlX pacrrpe,n:eneHHH. Ilo,ll$eM pacrrpe,n:ene­

HJII.fl cne:sa l1 sa.Me,ItJieHHID! crra.n: crrpaBa rrpaKTHqecKH He BJIIDilOT Ha 

pesyJThTaT pa60Tl:l rrporpa.MMl:l. B ,n:anr,HefuueM ncrronr,soBaJicJ! an:ro­

pl1TM, Bl:l~CJI.ffiOuutil; KOOp,mrnaTy ueHTpOB TJ!lK8CTl1 B 06JiaCTJ!X l13 

4-5 KaHMOB. B CJiyqae Heo6xo~OCTl1 BKJIIOqeHM B BH~CJieIDUI Ka­

HMOB cne:sa OT nrn~n pacrrpe,n:eneHHe c~TaeTCJ! Hero.I(HHM .lV!f.! orrpe­

,n:eneHru:r ITOJIOJKeHHR MaKCl1My-Ma. 

i.J!aKTl1qeCKaR TO~OCTb HaXO.JK.n8HHR ITOJIOJKeHl1J! MaKCl1My-Ma paBHa 

c,/2 l'I ·COOTaBJIReT rrpl'IM8PHO 0,25-0,3 • .II.mr ,n:eTeKTOpOB rrnoma~ro 

l M2 (0,09 M2) cTaTl'ICTl'!qecKaR ollfil6Ka Bl:l'illCJieHHR paBHa rrpnMepHo 

0,01 (0,03) rrpl'I HaKorr;reHMH ,n:aHHHX B TeqeHMe 60 c. 
... 

Bl:l'illCJieHHhle rrapaMeTpl:l R, :J , ::J 1 , ri , !:::. 3aHOCJ!TCJ! B 

Ta6~y. Ec;rn B TeqeHHe HaKorrJieHHR l'I aHaJrn3a pacrrpe,n:eneHMH 

ITOCTYITl'IJI sarrpoc orrepaTopa, TO rrepe,n: HaKOITJieHMeM JJ;aHHl:lX OT CJie­

~omeli rpyrrill:l ,n:eTeKTOpOB MHKpO-JBM Bl:lBO,ItliT Ha TepMHHaJI Bee 

pacrrpe,n:eJieIDUI, ,n:aHHHe ,I1MarHOCTHKH HencrrpaBHOcTefi l'I Ta6Jil'!IlY 

rrapaMeTpOB. 

Ha o6pa6oTKY 16 pacrrpe.n;eneHHH MHKpo-3BM "3;reKTPOHl1Ka-60" 

3aTpaqirnaeT 0, 5-l c. TaKHM o6pa30M, rIOJIHh!fi Ul'IKJI KOHTpOM 256 

,n:eTeKTopoB rrnoma.n:r,10 l M2. (0,09 M2) coc~'aBJIReT 29 (17) MHHYT_, 

qTO rrp:1:1eMJI8MO rrpaKTl'J:qeCKl'I ,IV!f.! mo6oro 3KCrrepl1M8HTa. 

\ 

4. HeKOTOpl:le pesyJir,TaTl:l l'ICITl:lTaHl'IH cMcTeMl:l 

KOHTpOM 

C!'IcTeMa KOHTpOJIR CUMHTl'IJIJIRUHOHHhlX ,n:eTeKTOpOB HCITHTl:lBaJiaCb 

B 1982 r. Ha MaKeTe perl1oHa YCTaHOBKH AHii[ Ha Bl:lCOKOrOpHofi CTaH­

Ul'Il1 "Aparau" Ep®1. HHJKe rrpl'!Be,n:eHH HeKoTopHe pesyJibTaTH. 

IlpeMMYIUeCTBO orrHcaHHoro BHme anropHTMa orrpe,n:eneHHR n* sa-
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KJIIDqaeTCJ! B ero rrpocTOTe, qTO IT03BOJIReT rrpoBO,ItliTb o6pa60TKY 

,n:ocTaToqHo 6HcTpo. He,n:ocTaTKOM .f!BMeTcJ! TO, qTo 3HaqeHl1e n* 

BJ:lql'ICJieHHOe rrporpaMMOfi, CTporo COBITa,n:aeT C peanbHhlM nmctx l'I3 CO· 

OTHOilleIDUI (l) TOJibKO ,IV!f.! Cl'IMMeTpl'J:qHOro pacrrpe,n:eJI8HHR. 1IaCTb o,n:­

HOqacTl'I~Oro pacnpe,neJieIDUI (5-9 KaHaJIOB B6Jll'l3l'I MaKCHMyMa), 

o6ycnoBJieHHoro qacTl'!IlaMl'I c aHeprMMH 6onee IO i1iaB, cHMMeTpHqHa 

c Bh!COKOH CTeneHHO TOqHOCTl'I. Cl'IMMeTpl'IR pacnpe,n:eJiem1;: l'ICKaJKa8TCJ! 

BKJia,n:oM HH3KOaHeprl'IqHOH KOMnoHeHThl cI>oHa . Bcne.n:c·rmie aToro 3Ha­

qemre n * ' Hali.n;eHHoe rrporpaMMOil, 6y,n:eT c,n:mrnyTO Bil8BO OTHOCH­

T6.JThHO MaKCHMYMa H TeM CHJibHee, qeM 6orrr,me BKJ;a_;r neBoiir qacnr, 

T. e. qeM xyJKe Bh!,n:e JieH O.I(HOqaCTHqHhJii ITlll\. 1[eTIWCTf, " !J:Le 1!6ill1H o,n:-

HoqacTl'IqttOro ITHI'.:a 3aBHCHT OT xapaKTepHCTHK CB8TOBOc:'i , coen:vm.H­

romero CLI;l'IHTl'IJIJIRTOp c rpoTOKaTO,ll;OM' OT crreKTpa tt :rnTcn; rrnHOCTH 

co6cTBeHHhlx myMOB i.J!3Y, ,n:Hcrrep_c1111 K03<fxPI11\HeIITa yc Vt •reE;·m <7/JY, OT 

cl>YHKUl1H npeo6paso:BaHM 11 a.MILJIY1Ty)~8 - 'illCJJO m,my JibL v •o B cepirn", 

OT BH8illHl'IX B03,n;eficTBl'Ii1 Ha 3 ll8KTp!1qecKl18 ueITH J(8T8RTOpa ("Ha­

BOJJ;OK") 11 M8HJ!8TCJ! OT ,n:eTeKTOpa !{ ,JJ;8T8I\TOPY. Llepot:i '18TKOCTH Bb!­

.n:eneIDUI O,I(HoqacT!1qHoro IIl1Ka :I:! Mepoi'I Cl1MMCTPHl1 pacrrpe,n:CJI8ffi'IJ1 MO-
.-

lK6T CJIY2lruTb OTHOill6Hl18 J1HT8HCl1BHOCT€H B Ma!\Cm,1yMe ll MHHHMJ71~e 

pacrrpe.nenemur • .UM 22 .n:eTeKTOpOB, l1CIIl:lTaHHl-IX Ha MaI<eTe' a Ta Be­

Jll1'Il!Ha neJKHT B rrpe,n:enax OT l, 5 .n:o 5 rrpH Hmrne po.ff THOM a Ha qemrn 

2,7. 

.lI.mI rrpoBep~ B8.Jl.1:1'1HHb! c.nm1ra n * OT MaKCllMYMa CLI;IDITMJIJ1H'rop 

B KOJKyxe ,neTeRTopa saKpHBancR TaK, qT06h! cneT OT nero He rrorra­

.nan Ha rpoTOKaTO,n. Ha rpoTOKaTO.ll; ITOCTYITaJil'I BCITl:lllJKJ1 CB€TO,n:l!O.JJ;a. 

PeJKHM paOOTH cBeTo,nl'Io,n;a 11 ~3Y no,n:6HpancR TaKHM o6pasoM, "!To6u 

Ha Buxo.ne ,n;eTeKTopa rronyqanocr, pacrrpe,ue n~Hvre, 6JIM3Koe I< OJU!O­

tJacT.1:1qHOMY. 3HatJeHlie f1 * COBlra.n:aeT B 3TOM CJIVtJae c ITOJ10JK€HM€M 
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MaKCllIMJ'Ma. tiacT:r, pacrrpe.neneHIDI, CBf!3aHHaJI c HH3K03Heprlll"IllliMlll 

'!aCTllIUa.Mlll, ll!MllITllIPOBanac:r, iilrrYKTYa.IJ;JM!MllI cBeTOBoro ITOTOKa OT Ra.M­

rro~ HaKanHBa.IDIB, ITOMemeHHofi TaKJKe OKOHO cpoTOKaTo.na. fi3Merum 

TOK '!epe3 Ha.MITO"IBY Hamunrnrurrur' MOJKHO MeH.fITJ:, 11BMa,I{ Hlll3K03Hep­

nr~on ~CTH". Pa3HOC'T:b BenH'lllIH n. *" .nM pacrrpe.neneHHtt, rrony'leH­

Hb!X c BKJilO'!eHHOH JiaMITO'tffiOH llI CSes Hee' .nacT C~ru' n." OTHOCHTe.JTh­

HO MaKCHMJ'Ma. 0Ka3a.JLOC:b, 'ITO rrpli OTHomeHHlll HHTeRCHBHOCTeii B 

MaKCHMYMe llI MHHHMYMe pacrrpe.neneHHft OT l,7 .no 5,8, COOTBeTCTBY­

romeM BapHa.u;:ruIM peaJIDHHX pacrrpe.neneHHft, BenH'IHRa c~Hra MeH.fieT­

cJI OT 0' 48 .no 0, 17 llIHTepBana Mel!U\Y HMrry.JThCa.MU B cep1rn. 3TO co­

OTBeTCTByeT pa3Hmi:e B 8.MITJIRTy.nax 4,8% H l,7%. ,ll.miTe.JILHaJI B Te­

'!eHHe ro.na 3KCITnyaTa.u;HJI .neTeKTopoB ITOKa3a1Ia' 'ITO OTHOmeHHe M'IH­

TeHCllIBHOCTefi ~ 38,I{aHHoro (McrrpaBHoro) KaHaHa MeH.fieTCJI BO Bpe­

MeIDI Re CSonee, '!eM Ha 30% • .llpyrllle BenM'IHHbl, xapaKTepMsyroIUM'Ie pac­

rrpe.neneHHe, TaKJKe MeHJIIDTC.fl cnaCSo. 3TO 03Ha'!aeT, 'ITO C~lll' OTHO­

CllITe.JThHO rronoxeHM'I.fl MaKClllMYMa rrpaKTM'I'!eCKllI ITOCTOHH8H. Cne.noBaTeJL.,­

HO, Bhl'Il!CJIR:eMoe rrporpaMMOH 3Ha'!eHHe n • BITOnHe rrpHro.mm ~ 

KOHTPOHH KO~lieHTa rrepe.na'IH 8.MITHHTY.nHOro KaHaHa CUHHTHHJIH­

n>mHHoro ,neTeKTOpa. 

.llHH rrpoBepKli '!YBCTBHTe.JThHOCTli MeTo.na KOHTPOHH K li3MeHeHl'JIO . 

KOaifqm:u;HeHTa rrepe.na'lllI MeHHHaC:b a.MITHHTy.na 3H8KTpH'l8CIDIX mv1rry.JTh­

COB, IIOnaBaeMblX Ha CB8TO,ItHO.n. IIpH 3TOM HaCSmo.nanoc:b li3M8HeRHe 

a.MIIAHTY,nhl HMrryJIDca Ha aHo.ne i.J!3Y JI! B8Hlll'Il!Hbl n." . 0Ka3aHOCI:>,'ITO 

c TO'!HOCT])l() .no Olllll!OOK H3MepeRHH .BhlITOHHH8TCH 3aBllICllIMOCT:O 

l"l * ~ En V c , r.n;e V c - a.MIIHHTy.na JIIMrryJILca Ra rum.ne ifJ3Y. 

B COCTaB MaKeTa perHOHa ycTaHOBI\H AHVl TIOMlllMO CIJ;llIHTllIHllilIJ;llIOH­

HblX .n;eTeKTOpOB BXO.JJ:llIT ro.n;ocKOIT ra3opa3pH,nHHX C'l8T'lllIKOB. 0.n;IDI 

llI3 MO.ny.rreii ro.n;ocKOITa HaXO,ItHTC.fI Herrocpe.ncTBeHHO Ha,I{ CU:l'!HTHJlJl.fI-

I8 

UllIOHHHM .neTeKTOpoM. TaKl!M oCSpa3oM, .nHH Ki:l.nVJ.uro cpaCSaTHBaHlll.fI 

ycTaHOBKllI llIMenac:r, B03MOlKHOCT:O cpaBHllITn 'lllICRO '!aCTllIIJ;, 3aperJII­

CTplllpOBaHHHX 3Tll!Mli .neTeKTOpaMJII. c lll3M8H8Hli8M HaIIPJIE8HH.fl ITJIIT~ 

HIDI MeIDLJIC.fl K03ilxPmi:lll8HT YMHOX8HH.fl i.J!3Y CUllIHTllIHHH:u;llIOHHOro .n;eTE 

Topa • .llHH Ka.JK,I1;oro Rarrp..qxeHHR onpe.nen..qrroc:o sRa'leRllle n• llI 

HaXO,nllIHOCn cpe.nHee 3Ha'!eHHe rpa.nylllpOBO'!HOro K03iiiqlllIUH8HTa - ( 

HOilleHRe ITJIOTHOCTlll '!aCTllIU, 3aperJ1IcTplllpOBaHHOe CIJ;JIIHTllIHIDITOpOM . 

ITJIOTHOCTH, saperlllcTpHpoBrurn:oli ro.nocKorroM. B nporpaMMe RaXOJKJ 

RH.fl rpa.nynpOBO'!HOro Koaqxpmi;neRTa llICITOH:b30BaJiaCn H8lll3M8HHaJI ' 

HHUa nepeBo.n;a ,'!llicna llIMIIYJIDCOB B cepllIH Ha BHXo.n;e AUIT B nnoTHc 

'!aCTllIU. Ilony'leHHble .n;aHHHe rrpe.n;cTaBneHH Ha plllc.7. Ha sToM ~e 

pllICYHKe rrpllIBe.n;eHa pac'!eTHaH 38.BllICllIMOCT:b. Xopomee cornacJIIP, 31 

crrepllIM8HTaJIDHb!X ,ll;aHHb!X c OJKllI,naeMOH saBllICJIIMOCTJ:,ID .n;aeT B03MO~· 

HOCTJ:, llICITOH:b30BaHJII.fI Bb!OpaHHOro 'Ha.Mlll MeTo.n;a llI ero rrpaKTJII'!eCKI 

peanM3a.IJ;llllll ~ KOHTPORJI CUJIIHTllIHllilIJ;llIOHHblX .n;eTeKTOpOB. 

Cpe,ItH .npyrllIX rrpoBepoK CllICTeMH c.nenaHa cne.n;yroll\8.ff. B Te'!ei 

rrpllIMepHO 25 '!aCOB Bene.fl Herrpepb!BHHH KOHTPOHJ:, 22 CUmiTJIIHIDI:u;' 

OHHblX .n;eTeKTOpOB MaKeTa perllIOHa. IIpllIMepHO pas B 20 MllIHYT Ha 
., 

TepMllIHaH BHBO.ItHHllICI> Bee O.JlHO'!aCTlll'!Hble pacrrpe.n;eneHHJI llI pe3ym 
I 

TaTbl JIIX oCSpaCSOTKlll. Ha PllIC.8 npe.n;cTaBJieHO lll3MeHeHllle BO BpeMe' 

BeHH'lllIHbl n* .nHH HeCKOHl:>Kl'!X .n;eTeKTopo~. Ha 3&Bl'!Cli!MOCT~X BH.IJJ 

xapaKTepHaJI ocoCSeHHOCTJ:, - CKa'!KooCSpa3HOCT:O 1'!3M8H8Hlll.fI 3Ha'!eH 

n * . BeJIJII'!llIHa CKa'!Ka ~ .n;aHHoro .n;eTeKTOpa rrpaKTH'l8CKllI ITOI 

JIHHa • .JJ.;m pa3Hb!X .n;eTeKTOpOB OHa ne~T B rrpe.n;enax OT O,l .no 

0,35 KaHaHa pacrrpe.n;eJieHIDI. HapJI.ny co CKa'!KOOCSpa3HblMH R3M8H 

.fIMH n ;f CYll\8CTByroT H rrnamrne 1'!3M8H8Hlll.fI n <I' BO BpeMeHI'!. AH 

paCSOTbl YCTaHOBKI'! ~ o.n;Ho~aCTH'!HblX pacrrpe.n;eJieHJIIli ITOKasan, 'ITO 

MeHeHIDI BTOporo po.n;a CBH33Hbl c .n:eliCTBJ!ITe.JIJ:,HblMH qJJiyKTYailllI.fIMJII 
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KOa<lxi>HUHeHTa rrepe,na'Ill. MaMeHeID!R rrepBoro po.na xapaKTepH3YJOT 

Olllli6Ky orrpe,neJieHruI ITOJIOJKeIDtfI MaKCHMYMa, o6yCJIOBJieHHYJO ~CitpeT­

HHM xapaKTepoM pacrrpe,neJieHHR Ha BUXO,ne ,neTeKTOpa H CBOHCTBaMR 

"' anropHTMa Haxol!t,UeHIDI n . O~o:qacTH'IHhle pacrrpe,neJieHRR:, ,nJIR 

"' KOTOpHX 3Ha:qerum n OTJIH'IaJOTCR Ha BeJrn'lliHY CKatJKa, B rrpe,neJiaX 

CTaTHCTH:qecIWX Ollllil:60K O~HaKOBH. IlpH YBeJm:qemm CTaTHCTHIW Ha 

ITOPfl,I(OK BeJIHlIBHa cKa:qKa He MeHReTCR. 0Ha 3aBHCHT OT KOHKpeTHO­

ro B~a pacrrpe,neJieHHR - :qeM um:pe pacrrpe,neJieH11e, TeM 6oJThme Be­

JIHlIBHa CKa :q1<a. 

IloJIHaR OmH6Ka HaxOJK,ll;eHHR OTHOCHTeJibHOro 3Ha:qeHIDI KOaqxpHUH­

eHTa rrepe,na'IH ,neTeKTopa He rrpeBHmaeT 3-4%. TaKaR TO"lHOCTb .noc­

TaTo"lHa ,I(JIR pemeHHR MHOrHX fPR3J1:qecKHX 3~att. B CJ!YtJaRX, KOr,na 

~aKaR TOtJHOCTb Hey,nOBJieTBOPRTe.JIDHa, H006XO,!U{MO 11CITOJib30BaHHe 

aJirOPHTMOB ITOHCKa ITOJIOJKeHIDI MaKCHMYMa. OCHOBa.HHHX Ha arrrrpOKCH­

MaI.:(:m1'. o~ottaCTHtJHOro pacrrpe,neJieHIDI ITJiaBHOH KPHBOH. 0,wraKO Ta­

KHe aJirOPHTMH 6e3yCJIOBHO 6oJiee CJIOJKHH, tteM HCITOJID3yeM!:Ut B Hac­

TO.!llllett pa6oTe H IlOTpe6yroT 6oJIDmero BpeMeHH Ha o6pa60TKY HH­

ipopMaI.Urn. 
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