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MHoronapa.MeTpOBbiH aHa.mmaTop o aanlio:&ro ;n;a.HHblX Ha MarHMTHY · 

JieHTY npe;n;HaamiqeH ;n;Jia npo:ae;n;eHna MHoroMepuoro aHaJIHsa o 

: qHOJIOM K·aHaJIOB ;ZJ;O 'V 5 • Io5 npH san11 OH Ito;ZJ;OB Ha JIGHTY D OJT.lly 

OTPOKY H..._ 6,8.IoiO - npMI sanHOH t:0,1l;OD B ;ZJ;Be OTpOKH. B nepDOM 

cnyliae eMKOOT:& o;n;Hoti <5o6HHU ID7 · I9-paapH;ZJ;HhiX Ito;n;o:a, a BO 

:BTOpOM - 5 .!06 36-paspfi;ZJ;HhJX KO;ZJ;Olle fipH 3a.rnf0H B 2 OTpOim TIO 
.. 

!9-otl ;n;opollti\e aamtoi:maeToa ripmntm< cTpomt. 

CKOpOCTH ;ZJ;BHllteHHfl JISHTI·l npn 8:1JIVICH pa:aHbl I, 2 l1 ,, r'it/r.!:Jt, 

qTo nos:aoJIHeT npH nno~HOOTH sannc~i IO HMTI/MM perHoTpwpo:aaTL 

IOO, 200 H 400 oo6biTHti B oeR. ooo~·:aeTOTDeHHo. 

MHoronapa.MeTpOBOMY aHaJIHsaTc,py npn,11;aHh1 2 c>noKa aMTIJIHTy;n;

Horo npeo6paso:aaHna (Ha 4096 111 5!2 KaHaJIOB), c>noK :apeMeHHoro 

npeoc>paso:aaHna H 9-paspa;n;Hbl:fii perMic:Tp, noaBonmomH:fii npm-mMaTn 

,. KO;ZJ;U ;ZJ;OTIOJIHHTeJI:&HbiX npH3HaKOB, Har~pHMep, npH3HaK HOMepa ;n;eTeKT 

pa, MOHHTOpHbiH oqeT, oqeT OTapTOB~IX HMTIYJI:&OOB peaKTOpa 1ft T.n. 

Bee OJIOKH aHanoro-ul'lwpo:aoro npeo<5paao:aaHHH H ;n;ononHHTeJinHh 

perHOTp MOry-T pac50TaTll Ol'lHXpOHHO 11 JIIOc5blX KOMOHHB.I.'(HHX. 

O;n;Ha H3 20 ;ZJ;OpOJKeK flBJIHeTOfl 3BYKOliOH, TaK liTO ::monepliMeHTaTop 

liepes MHKpOcflOH JIHc50 OT JIHHM!l'l MOJKe~· 3aTIHOhiBaT:& BMeOTe 0 1\HqJpO:BO:fii 

HHcflOPM81\HeM 3BYROBOe oonpO:BOJK;ZJ;eHH€.*). TipH H3MeHeHHH peJKHMa 

8KOnepHM8HTa MOJKHO 3aTI:ItiOaT:& KaKHe HMeHHO YOJIOBHH H3MeHeHH, liTO 

oc5nerliaeT oc5pa<50TKY HHqJOPMSUHli. 

*) lila-sa 6onnmoro ypo:aHa nc·Mex, ooa;n;a:aaeMbiX npH6opaMV1 
lisMepHTeJinHoro ueHTpa, KalieCTBO 3c~HCH CHMWOHHliecKo:fii Mya~KH 
He rapaHTHpyeTCff. 
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I. OIIJ'ttcan11e 6JioK-cxeMbl MHorouepnoro aHaJI11aaTopa. 

EnoK-cxeMa MHoronapaMeTpo:aoJ~o anammaTopa noKaaaHa ua 

pHc.r,· WYHKU110HaJI:&Haa cxeMa- Ha )ttc.2. Utt(j)po:aaa HHcJlOpMannrr, 

xapaKTepHayromaa HCCJie~eMMe co6blTJ1H, 113 6noKo:a aHanoro-uH~po:aor 

npeo6paso:aaH~ft AKI, AK2, BK H Per., pacnono~eHHhlX :ao :axo~no~ 
. I 

CTO~Ke, llOCTynaeT Ha BXO~Hbl~ KOMM:fT.aTOpbl (KI, 1\1 ) , KOTOpble 

noa:aonmoT no;nKmoq11T» cooTBeTCTByrol\H6 JIHHH~ UHWPO:BO~ HHrlJopw:uwm 

KO BXO;ztHbiM per11CTpaM ycTpOt\CTB npouelltyToqHOit lla.MfiTH {YOII-l lt1 

YlTII-2). 

C U6JI:&ID y:aeJIHqaHHfi qHCJia paap~OB :B perHCTpHpyeMOM Ha 

-MarHHTHOli JI6HT6 CJIOB6 6b1Jla npe~yCMOTpeHa :B03MOlltHOCT» 3anBCH· 

HHWOPMau~H :a ~:ae cTpOKH. 8To noaEonaeT sanHcbi:BaT» u11~po:ayro 

HH~OpMauHro C q~CJIOM ~BOHqHhlX paa~H;ztOB ~0 36. (qHCJIO KaHaJIO:B npH 

3TOM pa:BHO 68.7!9.476.735). 

llpm 3afiHC~ B ~:Be CTPOKH HCI10Jil)3Y6TCfi KOM6HHauHH H3 ~:ayx 

Yllll. EMKOCT:& Kallt~OrO Yllil - 32 CJIC·:Ba no 19 ~:B011qHblX paap~OB 

:B K~~OM. :LiHWOPMauHH Ha 3TH Yllll LOCTynaeT H3 KOMMyTaTopo:a O~Ho

:apeMeHIJO :a BH~e napaJIJien:&Horo Ko~;a. 

CqHTb1BaH116 KO~OB H3 llll-! H llll-2 npOH3:BO~HTCH O;ItHOBp6M6HHO 

HMnyJI:&caMH renepaTopa cqmTbl:aanma (rcq). llapaJIJien:&Hble KO~bl Ha 

Yllll-! H YITIT-2 nocTynaroT B 6JIOK npeo6paso:aaHHfi KO~a (EIIK-I). 

EITK-I npeo6paayeT 36-paap~HI:d1: napannen:&Hblt-1 KO~ :a napanJieJI:&Ho

nocne~o:aaTeJI:&Hblt-1, COCTOHmHit 113 2 CTpOK no !8 paap~o:a, KOTOpble 

nocne;no:aaTeJI:&HO aanHcM:aaroTca Ha ;IeHTy. B KaqecT:ae nep:ao~ cTpoKr 

aanHCWlaeTcH KO~ YITIT-I, :a KaqecT:3e BTopoli .- KO~ YITIT-2. B aToM 

CJiyqae no 19 ~OpOJKKe 3aflHCbi:BaeTC:i npH3HaK HOMepa CTPOKH. 

O~HH ma I9 paapH;no:a K~~or'J YIIll mcnon:csyeTCH ~na aanllletl 

np113Ha.Ka qeTHOCTH KO~a. llp~aHaK li6THOCTH npHCBaHBaeTCfi KO;zty llj 1
' 

·. 
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ero 3afiHCM B YTITI R 3~CaBaeTCH BM9CT6 C STMM KO~OM Ha MarH11T

HYJO neHTY qepea K1 11 Ki • 
• ECJIR MH~OpM~11H MCCJie~yeMoro C06HTHfi CO~ep~HT He OOJiee 

I9 paapa;noB, B03MO~Ho Mcnon:oaoBaHMe TOJI:&Ko o~aoro YIIII c samtc:&lo 

B o;nay cTpoKy. I9 ;nopoxKa B aTOM cnyqae CTaHOBHTCH uawopM~11oH

Hot1. 

l1p11 o6pa60TK6 HHcQOPMBJ.Uf11 KO;z;bi-ICql1Tb1BaiOTCH C MarHHTHO:iti 

JieHTbi 11 no~aroTCfi B OJIOK npeo6paaOJJaH11H KO~a (EITK-2), KOTOpbitl . , 
npeo6paayeT napaJinen:oHo-nocne~oBa~!eJI:&Hb1ti KO~ B napanneJI:&Hb1tt. 

O;nHOBpeMeHHO C ST11M Dp0113BOA11TCH JCOHTpOJI:& KOAOB Ha qeTHOCT:& 

11 cpaBH6HM6 HX C npH3H8lCOM 'll6THOC~~11, np11CB06HHbiM STOMY KO;ny np11 

aanHcH B YIIII. B cnyqae HecoBna;neH:llH KOHTPOJI:&Hwc npHaHaKOB Ko;n, 

xapaKTepuayromMtt AaHHyiO 11HcQOpM~HIO, He DOCTynaeT Ha ;nan:&He:itimyro 

, COpTHpOBKY • C nm.wm:&IO nepecqeTHOtl CX6MH DO~C'Ill1Tb1Ba6TCfl KOJI11'1l6CT 

BO 11CKaR6HHUX KOAOB. 

nnfl npOB6A6Hl1H DOKaHaJI:&HOt1 COpT11pOBKH RCDOJ1:&3YIOTCH 6JIOKI1 

MarHHTHbiX 3aDOMHHaiOmHX ycTpOtiCTB (M3Y) 113M6Pl1T6Jl:&HOrO ~eHTpa. 

C DOMom:oro ycTpOHCTBa OT6opa (YO) 3B.;naiOTCH ~H<QpOBbie OKHa, B 

KOTOpbiX npo11aBO;nl1TCH copTI1pOBKa f.HcQOPM~l111 B M03Y. YO BbiDOJIHaeT 

11 pH~ ;npyrHX ~YHK~H:iti JIOrH'Il6CKOrO OT6opa 11HcQOPM~l111. 

KOHTpOJI:& aa Ha6opoM HH<]]OpM~~HH ocymecTBJifl6TCH C DOMom:oro 

KOHTpOJI:&Horo 3afiOMI1HaiOmero ycTpOiiCTBa (K3Y) *), KOTOpoe qepea 

KOMMYTaTOp K3 11 pane DO~KJIIO'tlaeTCH K paaJIH'IlHhiM 6JIOK8.M C11CT6Mbl. 

*) B Ka'lleCTBe K31 MCD011:&3J6TCH MHOrOKaHaJI:&HbiH aHaJIH3aTO 
Tuna NT A - 5!2 Ha 5!2 KaHaJIOB, paapa6oTaHH~tt B UH~J/1 BB:P'. 
nonOJIHHT6Jl:&Hb16 AaHHH6 H CX6MH STOrO aHaJIH3aTOpa npHB6A6Hb1 B 
OT'IleTe. L~ l1 cp ,ltf 

\ 
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K K3Y (nH60 K BHemHeMY M03Y B 3aBHCHMOCTH OT COCTOffHHH 

pane rpynnu A) Momao no~KniD'tiHT» c~e~yromne TO't~KH CHCTeMu: 

I.· Bxo~u YTIIT-I (nuxo~u cooTJeTCTBYIDmHX KO~HPOBmHKOB). 

2. BXO~bl YTIII-2 (BbiXO~bl COOTI:eTCTBYIDIIUfX KO~HpOBIImKOB) • 

3. BbiXO~H YIIIT-I {BXO~ BIIK-I). 

4. BbiXO~U YTIII-2 {BXO~ BIIK-I) 

5. BhiXO:zt per:wcTpaTopa ·Ha Mai'HHTHO~ neHTe np:w 3anHCH B 

O~HY CTpOKY • • 

6 • IlepBue !8 pa3pMOB BhlXO~H c51ltOKa npeoc5paBOBaiUUt KO]ta 

EIIK-2. 

7. BTopue !8 pa3pfmOB BbiXO~a BIIK-2. 

8. Bwco~ YO. 

IIepeKnro'tleH:we pa3nH'tiHWC rpynu pene (no~Kmo'tleHHe K3Y nHc5o 

BH6WHero M03Y K pa3n:W't~HblM 6JIOKa.M C:HCT6Mbi) ocymeCTBnaeTCH C 

noMOII\:&ID KnaBHIUHoro ycTpottcTBa KY- ~:. 

Y'tiHThiBaff TO, 'tiTO B pelltHMe 3anHCH Ha MarHHTHYID neHTY 

HM66TCH B03MOJitHOCT» I}?OpMHpOBaHHH ~~OKOB ronOBOK 3anHCH H nepe~aq 

3THX CHrHa.JIOB Ha YCHJIHTenH BOCnp0113Be~eHHff H ~anee, B K3Y MOVyT 

Hac5HpaT:&CH HHTerpaJI:&Hhi6 cneKTPhl HB moc5oro 6JIOKa CHCT6Mhl. 

T.a. B K3Y MOryT Ha6HpaT:&Cff HHTerpan:&Hhi6 cneKTpu ¥73. 

nroc5oro ()noRa CHCT6Mhl, a Y'tJHThiBaff ~~0, 't~TO B pemHMe 3afi¥7CH Ha 

MarHHTHyro neHTy HM66TCff B03MOlltHOC~~» I}?OpMHpOBaT:& ¥73 TOKOB 

rOJIOBOK 3anHC:W HMD.yJ.IE>CH , KOTOpHe MOryT 6biT:& fiO~aHhl Ha YCHJIHTen 

nocnpOH3Be~eHHH H ~anee Ha YO, B ]{3Y MOryT Hac5HpaT:&CH T8.IOK6 

JIID6hle Ce'tleHHH MHOrOMepaoro Cfi6KTpa. oTO ~aeT B03MOJKHOCT» 

npOKOHTpOJIHpOBaT:& He TOJI:&KO npaBH:l:&HOCT:& pa60Thl annapaTyphl, HO 

H cne~HT:& 3a npaBHJI:&HOCT:&ro xo~a aJ{cnepHMeHTa. Bo3MOJKHOCT:& 

fiO~KJIID't16HHH K3Y K pa3JIH'tiHhiM 6JIOKW4 CHC~6Mhi fi03BOJIH6T 6hiCTpO 
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onpe~e~TD HeHcnpanHH~ 6~oK. · 

Ilpo:sepKa CltiCT8Mbt OCYIJ48CT:SnHeTCfl C flOMOll\])10 "reHepaTOpa po:s· 

. HOLt mtHl".iltl 11 (rPJI), KOTOpblit :Sblpa6aT:bl'BaeT nocne~o:saTenDHOCTD y:senltl· 

~ltiDaiO~XCH Ha e~ItiHiti~Y ~eCHTltlpaapw;HblX ~BOltl~HblX KO~OB. BhiXO~ 
I 

rPJl no~aeTCfl O~HO:SpeMeHHO Ha KOMM~rTaTOpbi KI, KI, Ha pene rpynn 

N 1t1 0 • .. 
Ko~bl OT rPJI MOryT 6blTD no~aJibl. J:1a :SXO~bl YIIII-I lti YIIII-2 c 

( . 
noMo~ro ruTeKepo:s Kr 1t1 K1 , Ha :sxo;~hl EIIK-I - c noMOinDIO pane rpyn 

N ·ltl 0 , a periticTpai\ItiH STitiX KO~I):S B KSY nwt6o :so :sHelllHeM MOSY 

ocyll\eCTBnaeTCH nepeKnro~ealtleM paan·ii't!HblX rpynn pane aaan:orltl~Ho 

TOuy, KaK STO ~enanOCD :S pe~ItiMe H~<onneHitifl ltiHWOPMa~Itiiti. 

n. EnOKt1 aHanoro-qitiWpo:soro npeo6pa30BaHltlfl. 

Bxo~aoe ycTpOHCTBO npe~HaaEa'tleHo ~na npeo6paao:saHitiH 

aaanoro:so~ ItiH~opM~Itiiti, nocTynarome~ oT ~eTeKTopo:s ~epaoro Itiany

'tleHwtH, B ~ltiWPOBYID WOPMY• EnoK-CXEMa BXO~Horo ycTpO~CTBa npitiBe

~eHa Ha pitic. 3 . YcTpowcTBO BKmo~aeT: I) 6noK aMnnitiTY~Ho

qitiWPOBoro npeo6paaoBaHt1fl (Altii) HH, 4096 KaHa.ne8 C CltiCTeMOH CTa6Iti

nwtaanltiiti nopora 1t1 MacmTa6a mKanhl; 2) 6noK AUII na 5I2 KaHano:s; 

3) 6noK :speMa-nltlwpo:soro npeo6paao:saHltiH Ha 4096 KaHano:s; 

4) 6nOK KO~ltlpOBaHitifl ~ononH:t1T8nDHIDC npiti3HaKOB ( 9 pas p~OB); 

5) 6noK ynpa:sneHitifl pe~:t1MaLrn ai-JaJmaa. 

B KOM6ltiHai\:t1:t1 ~aHHbtX 6nOKOB BXO~HOe ycTpOHCTBO ll03BOnHeT 

OCYII\8CTBnHTD cne~yiOint18 B:t1~b1 MHOr)napaMeTpOBbiX ltl3M8p8HltiH; 

H2 I. AMnnltiTy~a AI (i4.096 KaHarre8) + nplt13HaK llp; 

2. AMnnltiTy~a A2 (5I2 Kaaano:s) + ITp; 
l 

...... ,.· 
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3. BpeMH Bp (4096 K8H8JIOB) + Tip • 
t .. 

4. AJ. + Bp + Tip • 
' ·s. A2 + Bp + Tip . 
' . ~ 

6. AI + A2 + Tip • 
' 

7. AI + A2 + Bp +Tip ; 
-· .. ... 

8. Tip + Bp • 

)lOIIOJIHHTeJILHO K oTMM peiKHM8M BXO]\HOe ycTpOMCTBO l1M88T ynpaBJIC

HII18 ITO BXO~aM COBII8~8Hl1M - 8HTII1COBII8~8Hl1~ Ha 8MIIJII11TY~HH8 

npeo6paaoBaTeJil1. 

H:Hilte npMBO~l1TCH onMcaHIIle 6JIOKOB npeo6paaoBaHIIlH Ill 

·ynpaBJI8HIIlfl BXO~HOrO ycTpOMCTBa. 

2.I EJIOK aMITJIMTYAHo-gncJmonoro rrpeoc5paaonaHIIlH Ha 
: 4000 :KaHaJiaR c ciilcTe.MaMM cTac5MJIII18a@IIl rropora 

11 MacruTac5a m:KaJI~. 

,IlaHHDlM 6JIOR /I/ npe~HaaHalieH ~JIH paooTDJ c Ge ( Lc..) 

~eTel\TOpaMM f - l18JiyqeHMH l1 HM88T _CJie~yro~e T8XHI1li8CKI18 

XapaRT8piilCTMKIIl: 

I) qucJio KaHaJIOB - 4000; 
'I ·-· 

2) MepTBOe BpeMH ~ (IO + 0 ,05N ) , r~e N - HOMep KaHaJia; 

3) cTac5JilJIJ)HOCTL IIOJI~JKeH~fl KaHaJIOB -"' 0 ,OI%/I0°C 
.. 

(onpe~eJIHeTCH CTac5MJILHOCTLID reHepaTopa oT8JIOHHDJX 
·, HMIIYJIJ)COB); 

4) MHTerpaJILHafl H81Il1H8MHOCTL - ( 0, I%; 

5) ~:t1tfJ{j?epeHizyiaJIJ)H8fl HeJU:IHetfHOCTL - < .±2%; 

· 6) ~11 anaaoH BXO~HDJX ItiMIIYJI:&COB - 0, 03 -t IOB, 
IIOJIHpHOCTL - OTPI1U8T6JILHaH; 

7) C~BitirM IIMKOB npiti l1HT8HC:t1BHOCTI1 BXO~HblX CIIlrHaJIOB ~0 
4 

I.IO. IllMn/ceK -<I -t 2 HaHaJia; 
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8) aHaJio ro.Bafi ;zr,11c KP11M11B aiJ,Flfi rropora lllKSJihl ;zr,o IO% OT 

nOJIHOM WK83Ibl (sa;zr,aeTCfi B8JI11qmHO" aMnJIMTy;zr,hl 8T8JIOHHOrO 11MnyJI:&ca, 

cTaC511JI11311pyro~ero nopor); 

9) ~11~pOBOM rropor - no 5I~ K8H83IOB • EJio K-cxeM a ycTpoi1-

CTBa npMBe;zr,eHa Ha pMc.3a • 

Co6CTB8HHO rrpeo6pa30BaTeJil, BKJIIoqaeT HOpMaJI:&HO-OTKpbiTble 

JIHHetiHhle 11 BopoTa", AUIT c I3-paspH,1;HhiM cqeTql1KOM 11 cxeMhl yrrpaB

JieHMfi. ]lOITOJIHNIT8JI:&HhiM11 ~ellfiMM fiBJIHIOTCH 8JI8M8HThl Cl1CT8Mhl CT8011JI11 

38Wfl1, BKJIIoqeHHhle B oo~zyro KOHCTpyH~IO onoKa. AUTI oJioKa BhlnOJIHeH 

no np11Hn11ny SMnJIMTy;zr,HO-BpeMeHHOM ~~paHC@OpM8IJ;l111 /2/ • 

2.1.2. On11caH11e WYHKI.UIJOHa;r:&How cxeMbl A@-.40SU. 

WYHKUMOHaJI:&Hafi cxeMa oJIOKa AUIT BMecTe c u;enHMM ynpaB

JieHMfi 11 cTa611JIH3aiJ;l111 npNIBe;zr,eHa Ha pHc.4. Ha pMc.5 npl1Be;zr.eHa 

Bp8M8HH8H ;ll,l1arpaMM8 OCHOBHhiX CHrH 3JIOB B IJ;8llfiX OJIOK8 • 

PaooTa 6norm npoMcxo;zr.HT c;rre;zr,yroll.l,l1M o6pasoM: 

]leTeKTOpHhlH C11rHaJI OTpH~areJI:&HO.ti nOJifipHOCT11 nocTynaeT 

qepea BXO;li,HOH paa~eM 11 COrJiaC~O~l1~ nOBTOpl1TeJI:& (ill) HS BXO;ll, 

HOpMaJI:&HO-OTKphiThlX Jil1Hei1HhlX BOpOT (AB), pacnOJIOZeHHhiX Ha 

nJiaTe rrpeoop830B8T8JIH (Ell). ]laJiee 8TOT CNirHaJI npOXO;li,NIT Ha 
I 

saps;zr,Hoe ycTpo.ticTBO, BhlnoJIHeHHoe no cxeMe co IOO% OTpl1u;aTeJI:&-

Hoi1 OC5paTHOi1 CBH3:&IO, BHJIIOqarom.ee TIOBTOpVIT8JI11 TI2, TI3, 114, TI6, 117, 

ycMJIHTeJI:&-li.IHBepTop Yllii, 11 aapmKa eT eMHOCT:& 3E ;zr,o nHKOBoro 

SHaqeHHH aMnJIHTy;zr,hl BXO;li,HOrO CHrHaJia. 

O;zr.HoBpeMeHHO ;zr,eTeKTOPHhl.ti cHrHaJI no;zr,aeTcH B 6JIOK 

norHHM (EA-I) Ha Bxo;zr, cxeMhl o6oc'l'peHHH q>poHTa CO, cocTo.fi~eti Ma 

BXO;li,HOrO noBTOpvtT8JIH f1I3, YCl1JI11TEtJifl-11HBepTopa Ylt13. 11 YC11JIMT8Jifi

cJ?opMll.lpOB8TeJifi Y.iti4. CO Bhlpa6aThiB8EtT CTapTOBhlH li.!MnyJI:&C ;li,JIH 

aanycKa noriiHH 
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AUII ( c noporoM 30 + 40 MB H ~JIHTem,aocT:&Io - I MKCeK). 9TOT 

HMIIyJI:&C IIOCTynaeT Ha :SXO~ CX6Mhl COllil~6HH.fl 11I. ECJIH TpHrrep 

_c5JIOKHpOB~H TOJI. HaxO~HTC.fl B c6pOIII6IIHOM COCTO.fiHHH (BbiXO~ - 6B), 

T.e. npeo6paaonaTeJI:& c:so6o~eH ~JI.fl rrp:vreMa ~eTeKTopaoro c:vrrHaJia, 

CTapTO:Shl~ HMIIYJI:&C C CO npOXO~HT Ha aanyCK 6JIOKHHr-reHepaTopa Er, 
B3BO~HT ero, H c sTore MOMeHTa HalillHaeTC.fl pac5oTa npeoc5paaonaTe

JI.fl. c Er c5epyTc.fl ~na :vrMnyJI:oca: I) roJiom:vrTeJI:&Hna (nhiX.4) H . . 
2) OTPHUaTeJI:&HO~ (Bax.S) llOJI.flpHOCT~. Ha ~pOHT6 HMnyJI:&Ca IIOJIO

~HT6JI:&HOH IIOJI.flpHOCTH B3DO~HTC.fl TpHrrep TJip , BhiKUIDl!aiO~HH 

JIHHe~Hhl~ paapflA aanoM:vrHaro~eli eMKOCTH, T.e. c :ShiXO~a 6 TJip 

no~aeTC.fl IIOJIO~HT6JI:&Hhl~ nepen~ - ~0 ypOBHfl - 0,5B Ha ynpaBJI6HH6 

reHepaTOpOM JIHH6i1Horo paap.f{Aa rTP B En. 
OTpHuaTeJI:&Hhlli HMnyJI:oc c Er no~aeTCH qepea IIIS Ha JIHHHio 

3a,ZJ;6PJKK11 Jl3. IlocJie Jl3 OTPHUaTeJI:&Hhliti HMIIyJI:&C l!epea corJiacyiO~W 

nonTOpHTeJI:& III6 B3BO~HT T6JI., ocyme,:::TBJI.flfl aanHpaH:vre Jll1HeliHhiX 

BOpOT, T.e. BXO~a npeoopaaonaT6JI.fi, A OJIOKHpOBKY JIOrHKH, l!6p63 

CX6MY L1I • .I(JIHTeJI:&HOCT:& 3a,Z1;6pJKKH BbiOi1paeTC.fl C IIOMOlq:&ID nepeitJIIOl!a

T6JI.fl IIK-2 paBHOli ~JIHTeJI:&HOCTH ~pOHTa ~eTeKTOpHoro c:vrraaJia 11 

peryJI:vrpyeTC.fi :s npe~eJiax 0,2 -+ 2 MKGeK. 11MnyJI:&c c III6 no~aeTC.fl 

TaKJKe Ha ycHJIHTeJil1 Y2, YI, ocymecT:s;mro~q:vre aa~epxmy aT oro c:vrraa

Jia Ha ~I MKC6K ~JI.fl 3aiiYCKa OCTaJI:&HI·cr U6II6H JIOrHKH. I!OJIOJKHT6JI:&

HbiM HMIIyJI:&COM C BbiXO~a YI IIpOH3BO~fl~!C.fl CJI6~YIDII\H6 onepau:vr:vr: 

I) ac5pacuBaeTC.fi TJIP' BKJIIol!aiOm:vri1 JIHH(ri1Hhii1 paapflA 3t. ; 2) Bano

~HTCH TBY' ynpaBJI.fiiOlqHH U6llflMH Bhll!HTHHI-7.fl HHJKHero ypOBHfl Ha 3Y; 

3) aanycKaeTc.fi tie pea YI/I-2 Tp¥Irrep rEIHepaTopa uyra Tru, :sKJIIOl!ruo

m:vri1 uyr Ha ~peCHhli1 Cl!6Tl!l1K AC; 4) ~anycKaeTC.fi O~HOBHc5paTop 

OB-2, CJIYJK~i1 ~JI.fl BKJIIOli6HH.fi "6biCTpcro"paap.f1Aa np:vr MaJibiX 

aMIIJIHTy~ax ~6T6KTOpHOrO CHrHaJia, HHE6 3~a:saeMoro B6JIHliHHOi1 

... 
I 

. I 
! 
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c~rHana B~~~TaHHH ypoBHH (Ha wopM~poBaTeHe ~BY H nepeK~ro~aTe

~eM llK-I) popora npeo6paaoBaTeHH. 
" 

BpeM6HHOi1: HHTepBaH npeo6paac BaTeHH, COOTBeTCTBYIOIIWltt 

BpeMeHH ~~Hei1HOrO pa3pH;na 3£ ~ ll} 1 0ll0p~HOHarr:&H~i1 aMnmtTy;ne ;neT OJ 

TOpHoro CHrHa~a, qJOpM~pyeTCH no :£1nrnyJI:ocy C BhDCO;z:(a 3Y (BbiX~Il3) Ill 

npou;eccax B~K~IO~eHHH H BimiO~eHHH r;en~ o6paTHOJii CBH3H B 3Y, 

KOTOp~e onpe;neJIHIOTCH: nepBbiW - •'M01:e:HTOM aan~paH~H JIB l1 JJTnpoU -

MOMeHTOM OKOH~aHHH H~HeiiHOrO paapf;;na 3 E • 1'IllmyJI:&Cr C il3 

no;naeTCH ~epe3 orpaHH~HTeJI:& Or, HE nponycKai01JU1i1: llOJIOJKHTeJILilJiO 
/ . 

tiacT:& aToro cHrHana, H IIII Ha ;nH<lJglepeHu;~aJI:&Hm1 ycHJIHTeJI:& JJ.YI. 

Ha BblXO;z:(ax JJ.YI llOHytiaiOTCH ;z:(Ba HMll;}'JI:&Ca llO~OJKVITeJI:&HOi1: H OTpHu;a

TeJI:&HOi1: noJIHpHOCTH. Cna;noM noHOJKH~eJI:&Horo HMnyn:oca wopMHpyeTCH 

Ha ~ HMITyJI:&C c6poca Tru;. 0TpHu;aTeJ.::&H~t1 HtmyJI:&C C JJ.YI no;naeTCH 

B JIOrHKY EJI-2 ;z:(JIH ynpaBJiei-mH pexun.::oM "6hiCTporo" paapH;na. 

C Tr~ -qepea JJ.Y-2 ll.JopMHpyroTcf: ;nBa cHrBaHa: oTpH~aTeJI:&H~:ti -

;z:(HH ynpaBJieHHH ru;; llOJIOJKHTeH:&H~t1 - no;naeTCH B JIOrHKY EJI-2 Ha YM 

Cna;noM aToro HMnyn:oca Ha YM8 wopMF.pyeTcH OTpHu;aTeJI:oH~fi cHrHan, 

aa;nepJKaHHhli1: Ha "' 0,5 MKCeK, KOTOI'biti ~epea 115 B3BO;z:(HT 0B4~ IlOJIO 

xtHTeJI:&H~:ti HMnyH:oc c OB4 aanycKaeT cxeMy oJIOKMPOBKH CE c BpeMe

HeM B~epxtKH 32 MKCeK, COOTBeTCTBYIOIIWlM BpeMeHkf pa60T~ BH6illH6i1: 

"na.MHTH 11 • 0Tpkf~aTeJI:OHbii1: kfMnyn:oc c OB4- no;naeTCH l!epea 116 kf I/17 

HaYS, 11JopMHpyro~Ht1 noJIOJKHTe3I:&Hbii1: ~Mny3I:&c nepeHoca a;npeca, a 

TaKJKe ~epea Y6, Y7 Ha 1'I~I-I3, ll.Jopru~pyro~Hi1 oTpH~aTeJI:OHbii1: 

HMITY3I:&C "nycK JIOrHKH "naMHTH 11
• HasHa~eHHe 116 - 6JIOKkfPOBI~a 

CHrHanOB nepeHOCa B11 llaMHT:O 11 npH J:aOOTe CHCT6Mbl CTa6kfJIH3~H; 

H7 - 6noKHPOBKa cHrHanoB nepeHoca npH nepenonHeHHH a;npecHoro 

c~eT'IHKa. 
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Cn~oM nonomHTenLHoro HMnynLca CB ~epea Y4 aanycKae~crr 

o~HOBH6paTop OhlCTporo paap~a OB3, OTpM~aTenLHhlfi HMnynLc c 

. KOTOporo· (BbDC.2) no;n;aeTCfi Ha rTP' yBenH~HBafi pa3pfi;ZJ;Hhlll TOit 

;n;o ,... IO Ma. 8TOT me :vrMnyn:&c qepea Y116 <IJopM:vrpyeT noJioJimTenLHhlfi 

HMnyJILC oomero copoca Tp:vrrrepoB TBY' AC H Toy' Ten· lloJio*:vrTeJIL

Hhlil HMnynLC c BUX.I 0B3 no;n;aeTCfi B nor:vrKy B]-I Ha 113 :vi qepea 

Y3 copaChlBaeT TOJI' OTKPhlBaH·AUll ~~fi·np:vreMa CJie;n;yromero ~eTeKTOp

HOro CHrHaJia. B TeX cnyqafiX, KOr;n;a. ;n;eTeKTOpHLIH HMnyJILC npMX07(HT 
/ 

BO BpeMfi paoOTbl 0B3, CTapTOBhiM MMTIYJILC C CO nponycKaOTCfi 

cxeMoil 114 11 E~BO;ZJ;HT OBI, KOTopuil npo;n;JieBaeT OJIOKMpo:aKy AUIT 

Ha BpOMfi ;ZJ;JIHTOJ!bHOCTH BXO;ZJ;HOrO MMtyJILCa. 

Pem:vrM OhlCTporo paap~a np:vr laHH'I.iHH BXO;ZJ;HhlX cnrHanoB, 

nemamnx HM*e nopora AUIT, ocymecTBJ:.HOTCH cJie~yromiiiM oopaaoM. 

ECJIIII MOMeHT OKOH~aHHfi npeoopa30BafMfi, T.e. en~ MMnyJILCa C ~YI, 

no;n;aBaeMoro Ha 114 ~epea 11]11I :vr YM(,HacTynaeT paHLme oKoHqaHJIIfi 

IIIMnynLca 0B2, B3BO;ZJ;:viTCfi 0B3, ocym€ CTBJiflfi OLICTPhiH paap~ 3E , ... 

COOTBOTCTBeHHO, COpOC BCeX OCTaJILfhDC ~Oneil. O~HOBpOMeHHO 8THM 

me IIIMnynLCOM oJioKnpyeTCH 115, aanpEmaH aanycK OB4. 8TOT me pe~:vrM 

oucTporo paapH;n;a ocymecTBJIHeTcrr np:vr BHemHeM ynpaBneH:vr:vr AUIT, 

KOTOpoe no;n;aeTCfl B BIII;ZJ;O C:virHaJIOB OTpm:~aTeJILHOM nonHpHOCTM Ha 

BTOpOfi BXO;ZJ; Itl]Itli. ilp:vr OTCYTCTBMM rnpaBJifliDII{ero CHrHana, T.e. np:vr 

HyJieBOM noTeH~JIIaJie Ha illHHe BTOporo BXO;ZJ;a Jt1]11I, BOO ;n;eTeKTOpHhiO 

IIIMnyn:&Chi :vr;n;yT Ha OhlCTPhiM paap~. 

A;n;pecHhifi c~eT~HK AC (nJiaTbi liP-I, BP-2 :vr BP-3) cocTOHT :vra 

I3 TpHrrepoB (I-hiti Tpnrrep Ha p:vrc. 4 He noKaaaH (T.e. cxeMa 

npe;n;cTaBnrreT 4096 KaHanoB), I4-hii1 Tpiarrep cnym:vrT ;n;iiH 6n~K:vrpoBitn 

nepenoJIHeH:vra AC. ITepenoc cocTaHHHii Tp:vrrrepoB AC B naMHT:& 

· ocymecTBJifleTCfl C noMOII{LID BeHTHJIOH It1(1)I-I + I1(1)I-I2, onpoc KOTOpLrx. 
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npOl13:BO;l:\HTOH nOJIOlKHTOJI:OHbiM HMnyJI:OOOM 11 nepeHOO a;zr,peoa". lla TIJI ;n'l"i 

EP3 OMOHTHpo:BaHa oxeMa :Bbl6opa "oe'tlnHH:lli:11 , 3a;l\arom.aH Taro:co Ft . '1
'-

. no~ nopor no I024 KaHaJia. IIepeKmotiaTeJieM IIK-4 yoTaHanmL·Y.: ·. · ;t 

liHOJIO KaHaJIO:B :B ~l1WPODOM11 0KH6 11 , T.n. Ha OJIOKMpOBKY HtmyJI:&ca 

"nepeHooa a;zr,peoa", KOTopaH ooym.eoT:3JIHOTOH qepe3 1U6 M TI35, 
II . 

no~KJiroqaeTOH oooT:BeTOTBYIOll\M~ TpMrr13p AC. C;l:\B11r 1,,PKHa oeyu~eeT.BJUie. 

eH nepeKJIIO'tlaTeJieM IIK3 noepe;l:\eT:BOM :1pe;l:\:BapMTeJI:oHo~ yeTaHOBim 

TpHrrepo:B AC HMnyJI:OOOM o6pooa :B 001)TJ36TOT:BYJ.OI.qee OOOTOfliH'IO • 

CMoTeMa eTa6MmmagHM rropo::'a VI MaelllTa6a lllKaJIH. 

CHeTOMa eTaOMJIIII3aiJ;Ml1 OMOHTMp )BaH a Ha ~Byx ITJiaTax BJI3 n n;. 
YnpaBJIHIOtql1i1 MMnyJI:oe ;n;BO~Hoi1 noJIHPH)eT11 OT reHepaTopa sTaJIOHHblX 

l1MnyJI:oeO:B r8L1, paonOJIOlKOrlHOrO OKOJI:> ;z(OTOKTOpa M3JIYti6IiMH, TIOeTynr 

OT no KaOOJIIO Ha BXO;l:\ TpaHOcJ!OpMaTOp3. Tpi, :BOOOTaHaBJIMBaJOLU8rO 

STili HMnyJI:OObi K O;l:\HOH nOJiflpHOOTIII (orp.). Bxo;n;EOi1 ynpaBJifilOU\:vlH 

l1MnyJI:OO OTp11~aTeJI:OHO~ nOJiffpHOOTl1 33.nyoKaoT el10T6MY OTaOMJil13aiJ;l1l1 

MaemTaoa lllKaJibi, T.e. qepe3 Tpi, Y8, W8 l1 YW8 B3BO:z:\l1T Tey; 

noJIOlKIIIT6JI:OHbii1-~epe3 Tpi, Y9, il9 11 YM9 - Ten• 

CXOMbi nponyeKaHJtifl J/19, J/18 OJIOI\IIIPYIOT 3anyoK eJIIeT6Mbl eTa6l1-

Jil13aiJ;III11 BO BpeMH paoOTbi AUII (np11 aaaJI1136 ;l:\eTeitTOPHbiX evlrHaJIOB). 

qaeTOTa 3TaJIOHHbiX IIIMnyJI:OeOB 3a;n;aeTeH rSJ/1 11 eOeTaBJiff6T 25 rn 
uaK ;l:\JIH oTa6:vtJIM3 an;M11 nopora, T aK 11 ;n;DIH eTa6MJIIII3 auHIII yevme Hili H. 

YnpaBJIHIOU\IIIi1 nepena;l\ oTpiii~aTeJI:oHo~ noJIHPHOOT11 o Tey (Ten) 

no;n;aeTefl Ha exeMbi nponyoKaHMH J/114, J/II5 (J/112, JIII3). Ha ;n;pyr11e 

:BXO;l:\ht 3Tl1X OXOM no;n;aiOTefl OTp:vt~aTeJl:OHblH 11MnyJI:OO e 0B4, a TaroKe 

nepena;n;bi HanpflllteH11H e ;n;Byx nJieq o~Horo 113 Tp11rrepoB a;n;peeHoro 

O.ll6Tlll1Ka ID9• B 3aBl1el1MOOTM OT eOOTOf!Hl1fl T9, T.e. aMnJIMTY;zLht 
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per11cTp11pyeMoro sTaJIOHHoro 11Ml1Y.JI:&ca, 11Mnyn:&c c OB4 rrpoxo].J;11T 

mi oo Ha sanycK OB8 ( OB7), 111160 Ha 0:3IO ( OB9) • It1Mrryn:&Cbi c nbiXO].J;OJJ 
--

8T11X O].J;H on116paT opon yrrpannmoT cxeMa.111 YIII II, YJIII2 ( YIIII3, YH I'' ) , 
'oTKpbiBaeMbiX Ha ::apeMH ].J;Jl11T6JI:&HOCT11 0/1HOlm6paTopo::a ( t"V 0 'r; ;,jl; n If) . 

B l'IBTerpvrpyiOmyro eMr~ocT:& c1(C2) nochmaeTCfl ;n;oslllpO:BaHHHH :vr;•n:r., 

y:BeJmq:vmaiOI.Ul1iii :v1Jll1 YM6H:&IIIaiOJILMM TI0T6HLJ,HaJI 6MKOCTIII Ha J30JlW!~iiiJ, 

3aBIIICHJILYIO OT TOKa III ].J;JIIIIT6JII>HOCT:vl 11MTIYJI:&Ca Ha BbDC0].1;6 8THX CX6M 

11 OTip6].!;6JIH6MYIO TpeoyeMbiM clJaKT'OpOM :KOppeK~Mlii. 

KoppeKT11pyromee Harrp~eHllle c BbDCO].I;a CI (C2) ~epes nonTop:v~

TeJI:& 8ll4-2 (8ll4-l) rro].J;aOTCH :a AUIT ~JIH peryn11po::aKIII yc11neHIIIH 

(rropora). Yc11J1eH11e perynlllpyeTcH nyTeM 113MeHeH11H ToKa JI11HeUHoro 

~ pa3pH].!;a B rTP; rropor - 113M6H6H116M DOT6H~l1aJia Ha BX0].1;6 AUIT, 

T.e. ·I13MeEeHIII6M rr:&e;n;ecTana Jl.B • 

YrrpanneEI1e C11CT6Mbi cTa611JI113ai,lii11 o~ T9 rros::aonHeT npliiBH3hiBaT 

· penepHhl6 l111K11 It rpaH11~aM KaHaJIOB KI,aTHhiM 512, T. 6. IJ;6HTp T IDK8CT11 

panepEoro rr11Ka, cTa611JI113lllpyromero rrc·por, ycTaEaBJI11::aaeTcTI Ha ' 

rpaH11ue 5II vi 512 r~al"lanon, 111160 I0£~3 :v~ I024 KaHan on; a TI11K, 

CTa011Jllii311pyromHiii yC11Jl6H116, Ha rpaH11HY. KaEaJIOB, TaiQK6 KpaTHOi1 512, 

B KOH~e mKaJihi Cl16KTPOM6Tpa. 

ilplll HaJI11~TLm nHeiiiHero yrrpanJIHDmero clllrHana ( Harrp11Mep, 

npeMeEHoe "OKH0 11 OT npeMH-~11cJ!ponoi'o npe oopaa onaTeJIH n pej!mMe 

MHOroMepHoro aEaJI113a 11 npeMTI-aMTIJI11T;T].I;a11 ) yrrpannmom11e clllrHaJILI 

OT T011 11 T0y rro].J;atoTCTI nMecTe c nEeJUH11M yrrpannmoml1M c11rHMOM 

qepes cxeMy 1'11ll1-2 ].J;JIH BhiKJIIoqei:J11H p13/Kl1Ma ObiCTporo paspm:~;a rrp11 

aBaJI1136 KaK BXO].J;EhiX C11rEaJIOB, KOTO)biM conyTCTJ3Y6T yrrpmmmom11iii 

CI1rHaJI, TaR 11 11p11 aHaJI1136 STaJIOHHU( 11Ml1YJI:&COB. 

CxeMbi OB6, JIIII, YIIIIO, YIO cJiyJKaT ].J;JIH q?opM11ponaHnTI cnrHaJin 

onpoca BE6illEJIIX ycTpOiiiCTB (H arrp11Mep, ].1;6T6KTOpHhiiii :viMITYJI:&C ].J;Jifi BIC) · 

It1II OJIOK11pyeT STOT Cl1rHaJI 11p11 paoo:re Cl1CT6M CTaO:vtJIV13aiJ;:VB1. 
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2 .I. 2. 0TI11CaHI1_0 rrpVIHilHITHaJI:&HbX CXOM OCHOBHhiX 

ysnon O'J_: · ·- ·. · ~--: ,:;::gramur. 

AMhJH1TYJlHO-I.U1Wponoi~i rrpe o6pas c~naTeJI:&. llpVIHIJ;I/Illl1UJi i·JJ.:lil 

cxeMa AUIT npe~cTanJieHa Ha p11c. 6 . Bxo~Hoiii ~eTeKTOprmH 

VIMTiyJIDC TIOCTynaeT qepe3 cornacyrom11it 3M11TTOPHI>Iiii TIODTOP11TOJI:& TI 

Ha DXO~ HOpMaJI&HO-OTKpbiTblX JIB, DhiTIOJIHOHHbiX IIO CXOMO, J3 IWTOpOi.1 

:a KaqecTne HoJIHHeitHoro sneMeHTa 11CHon:o3yeTcH ~:vro~ .nr (THna 

2,ZL503A), ynpa:BJIHOMhlti TpaH3lfCTOpOM ~~2. BXO~HOit IIIMTiyJI:&C Ha sapM

HOO ycTpOtiCTDO (T4 -t TII), BhiTIOJIHOHHOO no CXOMO C OTPYIUaTOJI:&Hoit 
. .. . 

o6paTHOi.1 CDH3:&IO ( conpoTVIBJIOHVle R 1.5 ) , npoxo~VIT JH1lll:& 11 cJr~rw:;. 

OCJilf JIB OTKphiThi, T. 0 • T2 sanepT no;IQJICVITOJI:&HhiM CMemeHVIOM 1'130 = 
= +ID qepe3 CTa611JI:tiiTpOH .2(4. bJIOKVIpODKa .ITB ocymoCTDJIHOTCH OTIIVIpa

Hl10M T2 npH no~aqe n 6asy OTp:vriJ;aTe:r:oHoro nepen~a, np:vr aTOM 

J4I OTKPhiDaoTCH l1 6JIOKIIIpyeT Ha ~OJIVI~~ene R 1 III co6cTnoHHOM 

~11HaMlfqoCKOM COTipOTJ/IBJIOH:tJilf BXO~HOfi CJ/IrHaJI. 

Pery3!11pOBKa nopora np11 pa60Tt~ CLiCTOMbi CTa011JIVI3a.IJ;JIIJII 

nopora OCYTI\OCTBJlflOTCfl TIYTOM 113MOlHUlfH HanpflJKOHl:ifl Ha oase TI. 

PerynHpyromee HanpH~eHme no~aeTCfl c Bh~o~a 3MIIITTepnoro rro~Topm

TOJifl C11CTOMhi cTa611JIIII3aD;l1III nopora H 3. conpOTIIIDJieHIIIO R 3 • 

---rro~cTpOiiiKa mKaJihi CTa611JIVIsaiJ;IIIIII npoiii 3DO~VITCfl noTeHUIIIOMOTPOM R 't 
ilOCJIO JIB BXO~HOiii IIIMTIYJI:&C nocrynaeT qopes TIODTOpiiiTOJI:& T3 

Ha YCIIIJIIIITOJI:& T4, r~e oro TIOJIHpHOCT& MOHHOTCfl Ha IIOJIO~IIITOJI:&HyiO, 

• 

11 ~aJIOO qepes TIOBTOpiiiTOJIIII T5, T6 III sap~Hhliii ~IIIO~ .2(9 sapH~aeT 

OMKOCT:& C7 (2000 ncJ.)) ~0 cnoero aMI11IIIITY~Horo 3HaqefliiiH. CIIIrHaJI 

o6paTHOti CBH3l1 D 3Y TIO~aOTCfl qopes COrJiaCyiO~VIW CJIO~HhiM IIODT0pl1-

TOJI:& T7 -t TII, IIIMOIOiniiiid OOJl:&lllOO BXOAHOe COTip0Tl1BJIOHVIO (,..., ~0 MOM) , 

11 COIIP0Tl1BJIOH110 R13 D 6asy T4. rJlyOVIHa oopaTHOi.1 CBfl311 

onpe~oJlflOTCH cooTHOmeHl1oM conpOT11BJioHMti R 10 + R -12. III R 13 • 

- ••• 1 
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R10 111 C4 - lilHTerplilpyroinaH uenol!Ka .. 

PaspH;LtHoe ycTpowcT:ao (T13 -t ~~18 ) aopMan:&ao pac5oTaeT :a 

pe~111Me JilllHeuaoro paspH;Lta, np~ aToM T13 sanepT, 111 TOK pa3pH~a 

npoTeicaeT :a npa:aow :aeT:alll cxeMhi T15 , T:[6• ToK pa3pH~a sa;naeTcH 

noTeEulllanoM sMI'ITTepa T15 , a Ta.I<JKe seJIHlllllHow conpoTlll:aJieHIMI R 30 

Ill HOMlilHaJI:bHO pa:aeH N 50 MKa. PeryrrlilpOBKa TOKa pa3pH;Lta OT 

ClilCTGMbl CTac5111JI1113a'Ulillil OCYin8CT.BJIH8TCH .lil3M8H8Hlil8M Hanpmlt8HMH Ha 

c5ase T15 , KOTopoe qepe3 cornacyroinMw no:aTopt1Ten:o T18 no~aeTCH 

C BhlXO~a 8MlilTT8pHOrO TIOBTOplilT8Jlfi 8Hanoro:aoro lilHT8HClilM8Tpa 

ClilCT8Mhi CTac511JI113aUlillil YClilJIOHlilH. ITo~cTpOtiKa IDKaJibl CTac5MJilil3aUlillil 

ocymecTBJIHeTca noTeHUlilOMeTpoM R 3~. • 

]11H8MHbiW paspM BblKJIIDllaeTCfl llOJIO~lilTOJI:&HhlM lilMTiyJI:&COM 1113 

11 norMKM 11 npeoc5paso:aaTenH c Tnp~ KC 1TOpblw OTI\pbr:aaeT T13 lil nepe

KnroqaeT :a Hero TOK pa3pH;Lta. T15, np111 aTOM san11paeTcH, Yi pa3PM 

8MKOCTlil npeKpamaeTCH. 

BKJIIDllGHlile peAtlilMa c5blcTporo pa3pMa ocymecT:anHeTCH np111 

DTiniPaHlillil ~111o~a :ZU5 :a sMMTTepe Tr:i. 

CxeMa Bhi:z:tenenMff I'IHTep:aana :s·)eMeHM JIIJIHetlHo;ro pa.sr:w+Aa 3t, 

pac5oTaeT CJie;z:tyiOinlilM Oc5pa30M. B MOMIH1T OKOH'!laHlilH sapMa 8MKOCTlil C 

TpaHslilcTop T4 3an11paeTcH qepes co:JpOT:tJIBneallle R13 nonoJKVITeJI:&H 

nepena;n;OM C 8MVITTepa T9 VI Ha KOJIJI:li<TOpe T4 , a TaKllt8, COOTB8T

CTB8HHO, Ha 8MlilTT8p8 T5 nonyqaeTC~ OTPlilUaTeJI:&HbiW nepena;n;, 

sanlilparomllli'i ;n9 • B MOM8HT OKOHqaHIJIH JililH8tiHOrO paspH~a ;IJ;9 
oTnVIpaeTcH, 111 noTeHulllaJihi BY, T.e. noTeHulllaJibl KonneKTopa T4, 

8MlilTTepa T5 VI ;z:tpyrVIe, BOCCTaHaBJIVIBaiDTCH K npeJKH~M 3Hal!8HlilHM. 

TaKlilM oc5pa30M, Ha 8MlilTTepe Ts wopMMpyeTCH OTPlilUaTeJI:&HblW 

· 11 CTOJI11K11 C OTHOClilT8JI:bHO TIJIOXlilM CTia;ZJ;OM TIO Bp8M8Hlil, pa:BHhlti 

Ilp8M8Hlil JIVIH8WHOrO paspH;Lta. 8TOTnCTOJrnK11 ;LtOTIOJIHVIT8JI:&HO 
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cJ'?OpMIIIpyeTCfl 'tl6p63 TIOBTOpiiiTOJIIII T22, r23 ;D;IIIclJcJ'?epeHIJ;IIIaJI:bHbiM 

yciiiJIIIITeJieM T24 , T25 • Cna;n; nonmrmTeJII>Hciro IIIMTiyJI:bca c KOJIJIOKTopa 

T24 'l!epea· TIOBTOpiiiTOJI:b T27 cJ!Oplill'IpyeT KOpOTKIIIM TIOJIOJKIIITOJI:&Hbi:ti 

. IIIMrtyJI:&C Ha T28 ( "'~ I MKCOK) ;D;Jlfl c6poca Tru; ( TYHHOJI:&Hbl:ti ;D;IIIO;D; ]{23) 

KOTOpbiM npe;n;napiiiTOJI:bHO B3BO;D;IIITCfi 'l!O pea IIIHBepTIIIPYIOll\IIIW yCIIImiTOJI:b . 

T29 B MOMOHT Ha'l!aJia JIIIIHOi1Horo pa3pf.;n;a. ilepena;n; HaTipfi~OHIIIfi Ea 

;u23 ynpaBJifiOT lJ.Y-2 (T29 , T30), C BbXO;D;OB KOTOporo OTPIIIIJ;aTOJI:bHbiM 

IIIMTIYJI:bC (KOJIJIOKTOp T3o) no;n;aeTCfl 'll€P03 T32 Ha yrrpaBJIOHIIIO ru;, 

nonmrmTeJIJJHhli1 (T29 ) - B 11 JIOriiiKY11 HE. aarrycK cxeM nepeHoca 

a;n;peca B 11 TiaMfiTJJ 11 • 

l{IIICKPIIIMIIIHaiJ;IIIfi HIIIJKEero ypOBHfi BXO;D;HOrO CIIIrHaJia OCYll\OCTBJifiOT· 

Cfi Bbl'lliiiTaHIIIOM 'l!aCTIII HaTipiDKOHIIIfi Ea I:OH;D;OHCaTope C7 IIIMTIYJI:bCOM, 

nocTynaromiiiM -qepea nonTOPIIITOJI:b Tr2 c: cJ!opMIIIponaTeJifi T19 - T2I. 

YponeE:& Bhl't!IIITaeMoro HanpfiJKOHli'Ifi per~rniiipyeTCfi rrepeKJIIO't!aTeJieM·nK-I 

OT 0 ;D;O 2B. 

reHe"QaTOp uyra (piiiC. "f.. ) BbillOJIHOH Ha OCHOBO reHepaTopa 

CIIIHYCOIII;D;aJI:bHhiX KOJI06amrlii C TpaHCcJ'?O)MaTOpHOi1 o6paTHO:ti CBfi3:&IO • 

. 3anycK reHepaTopa ocymecTBJifiOTCfi TII);n;aqe:W oTpiiiu;aTen:oHoro IIIMTIYJIJJca 

oT Tru; B KOJIJIOKTOp TI. Uyr IIIMrryn:oc)B ~a;n;pecHafi cepiiiH) (]opMIII~yeTc 

III3 OTpiiiiJ;aTOJI:bHO:ti TIOJIYBOJIHbi CIIIHYCOlii,~bi ('llepea TIOBTOPIIITOJI:O T2) 

llt;D;Yll\IIIM MyJI:&TIIIBlii6paTopoM T3 , T4 , pa:5oTaiOll\IIIM B pe:ntmMe ;n;eneHIIIfi 

qacTOThl I : I w npe;n;aTannmomwM CliiM\IIOTPlii't!Hyro cxeMy c 8MI.1TTepHoi1 

CBfi3:&IO. tiaoToTa IIIMTIYJIJJCOB B u;yre aaBliiCliiT oT napaMeTpon KOHTypa 

LC III Bhl6paHa panHow I2 Mrru; (;n;nR 4096 KaHanon); ;n;nfi 8I92 KaHa

JIOB IIICTIOJ1:&3yOTCfi reHepaTOp u;yra Ha TyHEOJI:OHOM ;D;IIIO;D;e, ffi1aJIOriii't!HhiM 

AK-512 (pwc. 1~ ) o qacTOTO:ti 24 Mrru;. 

A;n;peCHbiM O'llOT't!liii\ BhillOJIHOH Ha Tpliirrepax TIIIna TI2A(E) · 
. ) 

paa pa60T aHHbllC ll JIH\11. raTaHOllKa He 0 6XO,lUIMOrO CM31l\3HI1ll ll a llX0)\0 



- I6 -

Tplllrrepa OOylll,eOTBJUieTOH llOT8E~IIIOMe :rpa.MIII, OMOETIIIpOBaEI-lhiMll Ea 

miaTax o BeET:TiiJI:Ollhl8 OX8Mhl 11~I - ]J;IIIO;lJ;EO-TpaHOcJ10pMaTOpHhie KJllOll:Tii • 

8JIBhlBHThl OXBM yrrpanJIBHMR (JICrMKM). 

JloriiiKa AUIT Bhlnon:ae:aa o ItlonoJ.:osonaEil1eM :aeoi\OJI:OI\IIIX Tlllnon 

norvrqeoKMX ~w;n;yn:&EhiX oxeM:o~EOB116I'a~ophl OB-I , Tpvrrrepbi-

TI2E, ITOBTOPIIITeJIIl1 ( plllo o 8 ) , yoVIJ[VITBJIIII-lllHnepTOPhi (pvro o 8 ) , 
. 

;zJ;JIIO;zJ;HbiO OXOMhi 11, I/IJifll- 11112 11 .(PlllOoJ ), 6JiaKlllHr-reHepaTOp Er 

(plllo .10 ) , yoi1JilllTeJIIl1-cJ)OpMIIIpOBaTeJIH, o6:oe;n;ulHBHHhiB o ;n;Mo;n;Hoti oxe-
n 

MOit 11, -" <1>2 ( p11o. 9 Cl ) , oxeMa 6JIOJcvrpOBKil1 CE ( plllo .9 6 ) , oxe Ma 

o6ooTpeHil1H wpo:aTa CO (pvw. 9K ). 

8JIBMBHThl OMOTBM OTa6VIJIL13ap;Wl• ;llJifl ]1;09L1POBaHI-lOrO sapa;n;a 

IllHTerpiiipyrow.eit BMKOOTil1 CI (C2) L10llJJI:03YIDTCfi TOK0Bhl8 KJI10l!Il1 K2 

(piiio.1i ), ynpaBJiflBMhl8 OT O;zJ;HOBlllJpaTOpOB. CorJiaOOBaiJII!B Hanpa

/lt8Hil1H Ea 8MKOOTIII CI 0 ~8ITHML1 3Y 0 JYll.\80TI3JiflBTOH 0 TIOMOlli,:OID OOOTaB 

:aoro nonTopiilTeJia 3l14 (pvro.11 ), It1Meromero 6on:omoe nxo;n;aoe oo

npoTMJ3JIBHJ/Ie ( rw 30 MOM) ]J;Jifi YMBH:OlllBHillH napa3IIlTHOrO paspa;n;a 

lllHTerp11Ipyrow.eti eMI\OOTJ/I. ;llJ/Io;n;hl :UI, :U2 orpaHIIll!MBaiOT }.l;Il1anaso:a 

oTa611IJIIII3~IIlvr. Ko:aTpoJI:o ;n;ManasoHa npoiilsno;n;MTOH no oTpenoqHoMy 

npit160py, paOTIOJIO~BEHOMY Ha ITJiaTe npeo6pa30BaTBJIH. 

:U:vxana30H oTa6It1JIVI3~Il1IIl Bhi6pc:.H - :t,I% ;n;JIH peryJIIIlpOBitiil nopora 

:vx ±.5% ;n;JIH perym1poBim yolllJIBEIIlH. 

2oio3. T!13M8pi11TBJI:OHbi8 xapaiCTBp11CTI1KI1 Alll1-8I92. • 

IIIHTerpan:o:aaa HBJIIl1HBMHOOT:o, Il13MepeHHaH o noMom:oro reHepaTor 

o PTYTHhiM peJie . ( TMn N?: - 256 o oo6oTneHEOti :aeJIIIlEew:aooT:o·m. 

~ 0,05%), Ee npenhllilaBT O,I%. 
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;D:11(flcl)epei-IIJ;11aJIJJHan HemnJei1Hocr:cJJ AUII ItisMepnnac:& c noMom:oro 

reHepaTOpa JUlH6MHO M6HRIOmei1CH aMTIJI:WrylJ,hl, COOCTID HHaH H8JI:WHei1-

HOCT:& IWTOporo"" 0,2 7' 0,3%, Iti COCT3J3:V.Jiarv 2%. 

CTaOitiJI:&HOCT :o nopora 11 MacrnTao 3. rnKan1r, onpelJ,eJIH8MLre 

CTaO:WJI:&HOCT:&IO ItiCTIOJI:03YElMOrO reBepaTopa 3TaJIOHHhlX HMnyn:ocon, 

He x~e O,OI + 0,02%. 

COOCTDElHHhlEl lliYM1I npeo6pa3 onaTOJIH He IIPODhllliillOT 0, 3 MD 

np11 m:wp:wBe KaHana I MD. 

2.2. :SJIOR aMITJI11TY;IJ;tlO-Ii;1'Ic])pOJ30rO rrpeDopas ODaHMH 

Ha 256 (5I2) EaHanon. 

,ZlaBHhii1 6JIOI\ npelJ,Baslla"Y:eH ll.JIH aMmn1TYlJ.HOro a.Han11sa 

lJ,8T6KTOPHhlX C:WrHaJIOD, ITOCTynaromitiX CT :WOH:W3aiJ;MOHHhlX RaMep, 

CIJ;I1HT:WJIJIHIJ;HOHHhlX lJ,aT"Y::WKOD 11 rrp. :SJICI\ :WMEl8T CJIEllJ.YIO!l\ItiO TOXII:W"Y:ElCI\110 

xapaRTep11CTitii\11: 

I) ~11cno RaHanon - 256 (5I2); 

2) MepTnoe npoMH - ( 2 ~ -0, Cl5 N ) MRCeK; r11.e N - liMe no 
rmBanon; 

3) lJ,I1aTia30H DXOlJ.HbiX CI1rHaJIOB - 0.;-I;On C YCI1JII1TElJI8M, 

0.;-IOn 6e3 ycMJII1T8JIH; 

4) nopor orpaHM"Y:ElHitiH CI-Jitisy •· 11.0 50%; 

5) ItiHTerpaJI:&HaH HElJI:WHOMHOCT:& - < 0,2%; 

6) lJ.Iti@:DepeHIJ;MaJIJJHafl HElJIJ/lHEltiHOCT:& - ( :ti%; 
7) yXOlJ. nopora ~ I KaHana IT])11 BXOlJ.HOi1 11HT8HCl1BHOCT:W 11.0 

5.I04 11MITICeR; 

8) TOMnepaTypHaH E6CTaOl1JI:&HOGT:& -

yxo11. nopora - ~ I Ica>l an I I 0°C , 

yxo11. yc viJie H:Wfl - ~ 0 1-6'1 I IOOC. ,.)jO t 

9) ITOJIHpHOCT:& BXOlJ.HbiX l1MITYJioCOJ3 :- JII06aH; 

IO) nanpmrceBitie TIItiTaB:Wfl - +.~7n; -27n; 

IIOTp80JI8IH1El TOKa ITO OOO:WM ilOJI:WHOMaM - I">J 0,5a. _ 
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Ha pllc. 13 npllB8;zJ;8Ha <I?YHitf\MOHaJI:&Ha.ff CX8Ma OJIOJ:Ca, nsallM 

CTBll8 Y3JIOB TIOHCHH8TCH Bp8M8HHOH ;zJ;JIJarpaMMOfi. YcTpOtiCTBO CMOHTVt

po:aaHO Ha 7 miaTax ll 4 6JIOtiJ:Cax, pmnmpoM no napa;nH8t1: naHeJill 

80 X I20 MM. 

Ha nepaoi1 nJiaTa pacnoJimKel:lbi JIXO]]JlOM ;Il;8JlllTOJI:O Ha 20 o& 
( Ha IO TIOJIOJl\8 HMiii) , JIMH 8WHhiM MI-lB8 pTOp, JIMH 8 HHbiM YCllJIMTGJI:O 

( KlJ ~ IO), noporOBhii1 orpaBMtiMTa;r:o. no MMHMMYMY c nep8I\JIIOti8HM8 

ypOBBH orpaHMti8HMH ;no 50% OT MaJ:CCMUaJI:OHOM aMITJIMTY;IJ;bi BXO;IJ;HOrO OM 

HaJia. IlpVIHI(MTIMaJI:&HaH CX8Ma 8TllX ys;IOB npMB8;zJ;8Ha Ha pMC. 1'f • 

3;nac:o TpaH3MCTOp TI - JlMI-181-iHbiM MIUepTOp, MCnOJI:03Y8TCH npM 

OTPMI\aTaJI:oHoPl nonHpHOCTM :axo;nHoro )JtirHaJia; T2 , T3 , TL~ - JIM HaitH 

ycvrJIMTen:o c rwacJ!Q1ItiUMOHTOM ycMJI8HMH ....... IO. onpe;nenHeMbiM conpoTMBJI 

HllHMM RH , R l9 ~ T5 , T6 , T7 - no:aropHTeJI:vr. Iloporo:ablti orpaHMtiM

TeJI:o BhlilOJIHeH Ha ;nMo;nax n3' n4. YpOB8H:O orpaHMti8HI1ff sa;n;aeTCH 

H anpHi'it8HI18M c TI2' sanMpaiO~MM ;IJ;MO;IJ; n3' TalC liTO -qepas n3 npoxo;nMT 

TOJI:&J:Co tiacT:o ;neTeKTOPI-JOro c:vrrHaJia, npenhllnaromaH nopor. C :awco;IJ;a 

nOBTOpMTOJIH T7 nonomMTOJI:OHbiM CWrHE~ no;naeTCH B uan:o npeoopa30B 

T8JIH (pMc.15" ) 1 T.e. '18P83 JIMHI110 ::a;n;8pJICKM JI3 (2 MI\081\) W nOBT 

Tan:o Tr Ha :axo;n; HOpMaJI:oHo-sm\phrTw: JIWHei1HhiX :aopoT (JiCTI- R ~ , 
.n1 , T2). EcnM np8o6pasonaT8JI:O cnocio;neH ;IJ;JIH npVI8Ma ;IJ;OT8KToprwro 

CMrHaJia, OTPI1UaT8JI:OHhiM MMnyJI:OCOM, no;IJ;aBa8MbiM 113 U8TIM ynpaBJIElHMfl 

B oasy T2 , OTKphmaroTcH JIMH8i1H1re :aopoTa, T. 8. T2 san:vrpaeTcH, 11 

;IJ;8T81:CTOpHhii1 Cl'IrHaJI nocTynae!B Ha oasy T3 - ;IJ;MCI\pl1MMl1aTOpa TOKa 

JIMHettHoro pasprr;IJ;a. 8TOT c:vrrHaJI ti8)83 ;IJ;llO;IJ; :n:2 sapmitaeT er,,J:COCT:O 

C3 ;IJ;O a.MIIJII'ITY;IJ;I-lOrO 3Hati8I-l:vifi It1BX •• 

IlocJie TOrO, I\ai\ JICil 3altp08T Jfi, I-IatiHHaOTCH JUH18HHbiM paspn.ll . 

C3 ( 4 70 nCJ!) nOCTOHHHhli\1 TOIWM CX8MOI JillHEli1Horo pas PH;IJ;a CP 

(TpaH3llCTOp T4). Ilpll san:vrpaHMM ,n2 TOK JII1H8i1HOrO pa3pfl;IJ;a 
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( ""' 0,2 Ma) nepeKJiroqaeTca Via u;enVl ::~MVJTTepa T3 Ba JIVlHe~Hht~ paapM 

c3 • IlpH aToM :a KOJIJieKTope T3 nonyqaeTca noJIOlitl1TeJI:&Hhliii VlMnyn:&c, 

aMUJIVlTY~0:£1 _, 2:a, ~JIV1T8JI:&HOCT:& KOTOporo pa:aHa :apeMeHJII JI:£1HOtiHOro 

paap~a; OKOH'tlaHJII8 STOrO JIIMUY3I:&Ca onpe~eJifl8TCfl MOM8HTOM OlCO!l'Wini 

JIVlHe ~Hero paapa~a, T. e. :aKJIIOlieHHeM TOI(a JIJIIHeiiiHoro pa3pH~a 

:a aMl1TTep T3• 8TOT lilMnyn:&c qepea no:aTOplilTeJI:& IIS (TS) clloptmpyeTcn 

~:£1~epeHI.\IilaJI:&HblM yc:£1JI:£1TeneM JJ.YI (TG ,. T7), Ha :BhiXO~ax ROToporo 

nony'llaiOTca ~:aa npaMoyron:&HhiX JIIMnyn:>ca nono~JIITeJI:&HoW: (T7) n 

OTPiilUaTeJI:&Hoiii (T6) nonapHOCTeti c WltKCVtpo:aaHHO:ti a.MnJIIilTy;noi1 ( 6n) 
. 

H ~JIHTeJI:&HOCT.biO, pa:aHoii :apeMeHJII JI:vuetiHoro paap?JJ;a. 0TpvrnaTeJILHhri1 

HMnyJI.bC qepea no:aTOpHTeJI:& II6 (T9) :Io~aeTca Ha ynpa:aJieHJIIe reHepa

TOpOM KO~O:BO:ti ceplil:£1. IlOJI0~:£1T8JI.bHht~ - :B u;en.b ynpa:BJI8HJIIfl- ~Jlfi 

6JIOKl1pO:BKH H aanycKa.clilrHano:a nepeaoca :ao :aHemHee aanoMJIIHaromee 

ycTpOtiCTBO. 

reuepci.Top K0l{Ol30i1: cepiiiiil (pHC .IS) :Bhtll0JIH8H Ba OCHODe llt~Yil\8 

MyJI:&TJII:BV16paTOpa, :B KalieCT:Be KOTOporo HCllOJI:&3yeTCfl O~HOBV16paTOp 
I 

c TYHHSJI:&HblM ~JIIO~OM <nr2' Li ). TyHHeJI:&H~ ~HO~ nii OCYI1\8CT:BJifleT 

~onpJIBl1T6n:&HYIO ~OpMiilpO:aKy CHrHaJia :£13 nYI, a TaKlite Bhtll0JIHH8T pOJI:& 

KJianaHa, a~ep~lil:aaro~ero ~opMiilpo:aaHJIIe ceplilVl lilMnyJI])cO:a Ha :apeMa, 

pa:aHOe ~JIVlTeJI:&HOCTJII JIVlH8:iiiHOrO paapi~a. 11 n:&e~eCTaJia11 JIG II. 8Ta 

onepaD;Iilfl :BhtllOJIHfl8TCfl nocpe~CTBOM aanHpaHiilH nii llOJIO~JIITSJI:&HblM 

JIIMnyJI:&COM c yclilJIJIITeJia T13 , .q)opMiilpyro~ero OTplilu;aTeJI:&Hhliii cVlrHaJI 

a~epJKKiil c OBI. Ceplila oTplilu;aTeJThHbDC lilMnyn:&co:a -qepea no:aTOPiilTeJI:& 
" 

T10 no~aeTca Ha ycVtJIJIITeJI:&-IilH:aepTop T11 lil qepea no:aToplilTeJI:& T12 
no~aeTCfl Ha :axo~ nep:aoro Tplilrrepa AC. IIonapHocT:& VtMnyn:&co:a 

cepHVl - llOJIOlltHT8JI:&Hafl, aMUJIHTy~a ~ .... 6:a, 'tlaCTOTa - 20 Mrru, 

onpe~enaeTca napa.MeTpaMH Tn (n12) , :aeJIJIIll:vtHo:ti L 1 :vt cMeu\OHJIIeM 

aa ;n;12 , T.e. :seJmt~iiHoiil conpoTH:BJie;3:vt" R29 , R3o , R3 1 , R32 VI Jli.~ 
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Uemt 11Jior:vrmi" AI.1II-256 CMOET:vrpoBaHhi aa ll.Byx nn:aTax 

(ITJI3, ITJI4), pacnonmiteEHWC B O;I\EOM t5noKe ( EJI). CxeMa o6ocT fiLl't'IUill 

. WPOHTa CO, cocToamaa :vra noBTOPHTOJIA: T1 (ITJI3. pHc. 16 ) , ~·V·fl.iUJ(Ij'•, 

nrpaH:vrqHT8JIH no MaKCHMYMY ~2' yc:vr3I~T8Jlff T2 H wopM:vrponaTonrr 

g)OpMaTOpHOii: Earpy3KOii T3 , qJOpMHpyar C noporoM ~50 + 60 MB 

Haqan:o WPOETa l1.8TeKTOpHoro c:vrrEana. OTp:vruaTeJI:&Ehiii :vrMnyJI:oc c 

;14a CO aanycKaeT 6JioK:vrHr-reEapaTop a~ep*K:vr :sr-I (T4); ;I\Jil'ITeJID

EOCT:& l'IMTiyJI:&Ca Er-I BhiOl'IpaeTCH TaK)fi, qTOOhi COrJiaCOBaT:& BO 

BpeMeE:vr MOM8BThi: I) np:vrXOl1,a 3a;I48P*3.BHOro l1,8T8KTOpHoro CHrHaJia 

Ha BXOll.liCIT M 2) OTnHpaH:vre JICIT. CqJ)pMHpOBaHHhiM yc:vrJI:vrTe3IeM Y2 

Ha Cfla;I\8 flOJIOmHT83I:&HOro l'IMflYJI:&Ca C Er-I Y3Kl'Ii1: OTPl'IUaTeJI:&Ilhlll 

l'IMTIYJIDC (.-v 0, 2 MKC8K) TIO;I\aeTCff Ha •JX8My nponyCitaHWH W2 (.Us), 

Ha BTOpOfi BXOll. STOll CX8Mbl (J4l'IO;I\ ,I(9) C BblXO;I\a WI ( CM .nJiaTy fiJI-4 -

piiic. 11- ) no;14aeTCH paapemruom:vr:lii: aanycK "Jior:vrKIII" 6JIOKa OTPI-IUaTeJI:o

Hhifi TIOT8HU:t'IaJI. 0Tp:vruaTeJI:&Hbi8 TIOT8H:~IIIaJihi BXOl1,0B CX8Mhi COBna

l1,8Hl'IH WI oaHaqaroT cnel1,yromee: 

I. 0ItOHqeH aHaJUf3 l1,8T8KTOpHO::'O l'IMTIYJI:&Ca, T. a. OTCYTCTBYIDT 

:vrMnyn::&chi 6JIOKIIIpOBK:vr co cxeMhl oJIOKIII:?OBitiii CE, OJ4HOBH6paTopa OB-2 

·:vr CX8Mbl ,I(Yl, 6JIOK:vrpyromei1 AI.:lfl Ha BP•3Mff npeo6pa30BaH:t'IH. 

2. AMnJI:vrTy;I\a aHaJII-IaHpyeMoro Ju.myJI:oca He npeBbllllaeT 

3al1,aBa8Mbii1: Ha l1,HCKpl'IMJIIHaTOpe :B8pXH13rO ypOBHH (,nBY) B8pXHl'Ii1 

nopor l1,liiana30Ha BXO;I\HhiX liiMTiyJI:&COD,. T.a. OTCYTCTBY8T 03IOKJ1Ipyro~:vr:lii: 

l'IMnyJI:&C C ,UBY. 

3. 0TCYTCTBYIOT l'IMTIYJI:&Cbl BH8lliJJei1 03IOK:t'Ip0BIG1 B pem:vrMe 

. aHTl'ICOBllal1,8Hl'Ii1:; l'IJIJII *8 ,Hao6opOT ,TIOjtaeTCH :BH8ll1Hl'IH ynpaDJI.HIDm:t'IH 

l'IMllYJI:&C B P8*l'IM8 COBTia;I\8El'I:lii:. 

EcJI:vr aaan::vra ;I48TeKTOpHoro :vrMn~rJIDca paapellleH, TO oTpvtuaTeJII>

Hbl:lii: :vrMnyJI:oc c BbiXOll.a W2 aanycKaaT c>noK:vrHr-reaepaTop Br2 (T7) , 



'' 

- 2I -

KOTOpblit CBOliiM OTpittu;aTeJI:&HbiM liiMnyn:;coM ( C 8MliiTTepa T7) OTitpbiBaOT 

JICII Ha BpOMfl, paBHOe BPOMOHlii Hapat}Ta.Hliifl ;ZJ;O MaKCittMyMa ,1I;OTOI<T~'Jlll 

ro cittrHana. 

9Tl1M !tO liiMnyJI:&OOM Ha Y1i4 (T3) cpOpMHpyeTOfl nOJIO)KliiTOJ[nJlbii~ 

CHrHaJI, KOTOpbi~ sanyoKaeT CB (B pamliiMO TIOCTOHHHOrO MOpTBOrO 

BpOMOHitt), a TaKEO no;n;aeTCH BO BH6llHI.16 u;enitt. 

Cna;n;oM IttMnyn:&ca c Er~ sanycKaeTca o;n;HoB~6paTop OBI 
" (T8, TIO), Bblpy6aromitt~ Haqano Ko;n;oBOH cep:r.111. 

II 

YcliiJIHTen:& YMS (TII) Ha wpoHre BbiXO;n;Horo HMnyn:&ca c OBI 

WOPMittpyeT llOJIO~liiTOJI:&Hbl~ liiMnyn:&c C6poca TpHrrepOB a;n;pecHora 

CtreTqliiKa. 

Ha nnaTe ITJI4 CMOHTHPOBaHbl cne.n;yromHe ysnhl: cxeMa 6noKittpo 

CE (TI + T4), cxeMbl onpoca AC 11 nycKa nor:r.1KH (TS + T7), o;n;HOBI.16 
. . 

TOp OB2 (T8, T9), cxeMa COBna;n;eH~fl HI (~IO + niS), nBY-

TyHHeJI:&Hbl~ ,1I;liiO;n; ~9, wopMliiPOBaTeJIY. TIO, TII. 

nan:&Hetimaa pa6oTa 6JIOKa AUL saBliiCliiT OT llOJIOllt8Hl1fl nepe ... ~ .. ,·>J.-:1.1,'. 

Tena ITI' KOTOpbliit sa;n;aeT peJK:t'IMbl 6J:OKl'IPODKI.1 AUII: 

I. MepTBOe BpeMa u_, I6 MKCeK": 6noKittpOBKa ocymecTBnaeTca 

TIOJIOJKliiTOJI:&Hb!Mlii IttMnyn:&CaMitt c BhlXOna lJ:YI (~!3) m OB2 (niS), 

;n;nHTOJI:&HOCT:& KOToporo paBHa ,-v 2 ~meeK. Bxo;n; CE ??SeMJiaeTca. 

llonHoe BpeMa 6noKHpOBKH B aTOM pEIJK!i1Me nepeMeHHoe H panHo: 

(2 + 0,05 N ) MKCeK. HMnyn:&chl nepeHooa a;n;peca H3 AC H rrycKa 

norHitlii wopMHPYIOTCH Ha crra;n;e liiMIIYJI:&ca c ~Y2 ycL1JIIttTenaMH T5 l1 T6 

trepea yc:vrnMTen:& T7, ocymecTBJIHromniit WYHKIJ;l1Itt aa;n;eplltKH ( Ha ro.~ I 

c:r.1rHana onpoca AC. 

2. MepTBOe Bp8Mfl 11 
("" !6) ·r ( =16) MICCOK": BOO OCTaOTCH 

TaK xte, KaK B rronomeHHitt "I", aa JlfCKJiroqeHitteM OB2, ;n;JIHTOJI:&HOCT:& 

liiMIIyJI:&Ca KOTOporo yBeJIHtiHBaeTCH ;~0 !6 MKCeK. 
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3. MepTBOe Bp6Mfl 11 =18 MKC6K 11 : 6JIOKHPOBKa OCYII\6CTBJIH6TCH 

nonoJKHT6JII>HblMH lnmyn:r,ca.MH OT CE CUII) H OB2, ;nJIHT6JibHOCT:D KOTopu 

. ' . B STOM peJKHM6, COOTB6TCTB6HHO, p8BHH6TCH 16 MKC6K H 2 MKC6I\, 

1. 

TaK liTO ll03IH06 BpeMa·63IOK11IpOBKH DOCTOHHH06 11 =I8 MKQ6K11 • 

HMnyJII>CN nepeHOCa ~peca Iii nycKa 1IOrHKH ~OpMHPYIDTCH Ha cn~e 

HMfiY1l:DCa CE Taxae qepea YH8 (T7). 

4. 11 =32 MKCeK": BC6 OCTaeTCH-TaK Jite, Ka.K B OOJIOJit6HliiH 11 311
, 

aa HCK1IID'II6HH6M 0B2, ~3IHT6JI:DHOCT:b HMnyJI:DCa KOTOporo YB6JIH'IIHBa6TC 

~0 !6 MKC6K. 

BHemaee ynpaBneHHe no~aeTcf: no ~BYM :axo~aM aa :Uiz H :Ur4 
(HI); O~H - Henocpe~CTB6HHO, ~pyroi1:- ll6pea TyMC53lep T6I. 

1\JtpeCHblti CtJ6TllliiK COCTOHT lt[3 BOC:&MH TpHrrepOB, ~6BHTbli:t 

TpHrrep CJIYJKHT ~1IH 6JIOKHPOBKPI nepeno31Heama AC, T.e. qepea 

B6HTIIIJIJ) BID ( sMHTTep - 6aaoBhti:t m1pexo~ T5 a a IIJI4) 6noKitipyeT 

HMnyn:oc nepeaoca tmpeca. llycK JIOl1HKiti npH STOM He 6JIOKHpyeTca, 

T. e • ~6T6KTOpHbi6 HMnyJI:DCht, aMOJIH~~y~a KOTOpbtX npe:ablillaeT 256 Ka

HaJIOB, non~aiDT B HYJI6BOi1: KaHan. AC CMOHTHpOBaH Ha Tpex nJiaTax 

(llll-5, IIJI-6, IIJI-7), pHc.I8~20. llnpBue ~Ba Tp11rrepa 6onee 6ucT 

- TI2A, OCTaJil>Hbl6 - M6~JI6HHb16 - ~~I2E. COCTOHHHe TpHrrepOB nocne 

ClleTa K·O~OBOH cepHH nepe~aeTCH BO BH6illH66 aanOMHHaiDII\66 ycTpO:itiCTB 

HMllyn:&COM nepeHOCa ~peca qepea ;~HO~HO-TpaHC~OpMaTOpHbl6 B6HTHJIH 

BI ~ B8 (:Ur + n3, Tpi + Tp~ - Ha fiH-5, nn-6, lln-7) 11 ~OpMHPOBaT 

11H <PI + <P8 (TI ~ T3), Ha BbiXO~e- J\OTOphiX llOJIYllaiOTCH OTPitiD;aTen:r,

Hue J.IIMnyn:r,cg napannen:r,Horo Boc:r,w~paap~Horo ~BOHliHOro xo~a. 

O~HOBpeMeHHO c nepeaocoM ~pe~a :e n;enH B9, <P9 (:U3, Tp~, T3 -

Ba IIJI-7) i»OPJ.UipyeTCH OTPHD;aTelll>B JIL:i HMllY1IbC · nycKa ·norHKH ~y • 
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Paapa60TaHHHn 6HOK Ha 256 KaEaHOB MCDOH:&3Y6TCH TaK~e 

Ba 5!2 KaHMOB. llpM STOll! H6CKOH:&KO yxy;ztmaiDTCH ero xapaKT6pHCTUitH 

H ynenmqunaeTCH npeMH npeo6pasonaH~H (;zto 30 MKcex). 

llepe;zteHKa Ha 5!2 KaHMOB CBO~HTCH K YM6H:&W6BHm TOKa 

nuaeaHoro paapa;Lta ;zto O,I Ma, m ;zto6aBnaeTca e~e O;ztHH Tpurrep 

B a;ztpeCHOM cqeTqHK6. 

BpeMeHHOa KO;LtlipOB~K (BK) HM66T CHe;ztyro~e OCBOBHW6 

xapaKTepHCTHKH: 

I)/ qucno xaHMOB 256 K, r;zte K - mo6oe uenoe qHcno OT 

I ;zto !6; 

2) mmpHHa xaaana 0,5; I; 2; 4 •.•.•• I28 MKCeK; 

3) B03MO~HO H3M6H6HH6 mHpHHH KaHana qepes HID6yro rpynny 

xaHMOB xpaTHyro I28; 

4) MepTB06 BP6MH no BXO;zty I MKC6K; 

5) aa;ztepxxa aaqana oTcqeTa ;zto 0,5 cex c waroM no I28 MKcex· 

6) npe;ztycMOTpeHa B03MOXHOCT:& pa6oTu xax c UHWPOBHM 

ycTpoacTBOM npoMemyTOqBon fiaMHTH, TaK H 6e3 Bee; 

7) npe;ztyCMOTpeHa B03MOXHOCT:& pa6oTaT:& B nape C aMfiHHT~HHM 

aHMH3aTOpOM B MHOrOM6pHhlX H3M6p6HHffX. 

BK, CTPYKTypHafl CX6Ma KOTOporo npe;ztcTaBH6Ha Ha pzc.2I, 

nxnroqaeT B ce6a: reaepaTop npeMeHHO:ro MacmTa6a, cTa6HJIH3HPOBaHHhi~ 

xnapneu Ha IO urn, npe;ztnapuTeJI:&Hw« .~enuTen:& ;zto 2 MrU u ;ztenwTen:& 

KaHaJI:&BNX HMnyn:&COB, nepeKJIIDqaTeJI:& nupHH KaHaJIOB (ITlliK) H 

cxeuu ;LtJIH ero ynpa»neama (permcTp ~\ H ycTaaonxa permcTp~ illK), 

a;ztpecBua cqeTqmx c KJianaaaum onpoca. 
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B :HCXO;n;HOM COCTOHHH:H nepe;n; Hc:qaJIOM oqepe;n;Horo UHKJia 

:H3MepeHH~ SJI6M6HTU CX6Mhl HaxO;n;HTCfl B CJie;n;yro~eM COCTOHH:H:H: 

I). neHTHJI:O B-I 3aKphiT noTeHUJt:aJIOM c o;n;noro H3 mreq 

TpHrrepa Tp-I; 

2) Tp:Hrrep Tp-2 OJIOKHpyeT BXO;n; CX6Mhl <l>a3HpOBaHHfl, BC6 

BhiXO;n;bl ;n;eW'I(f>paTopa KpoMe nepnoro H cxeMy ooTaHona, 

3) per:HCTp illHp:HHbl KaHBJ.Ia ycTaHpBJI6H B COCTOflH'£116, KOTOpoe 

pa3pemaeT npoxoJit;n;eHHe t~.epe3 nepeKnnt~aTeJI:o mHpHH KaHB.JIOB (IIlllK) 

cepHH C MaKCHMaJI:DHHM nepHO;n;OM (I28.MKC6K), 

4) TpHrrepa ;n;eJI:HT6Jifl B COCTOHH:He 11 111 , 

5) TpHrrepa a;n;peCHO'rO Cti6TtiHJta - B COCTOflH¥16, B KOTOpOM 

tiHCJIO :HMllYJI:DCOB, Heo6xo;n;HM06 ;n;JIH 6J~O nepeDOJIH6HHH, onpe;n;eJI.f16TC.fl 

Tpe6yeMO~ 3a;n;eplltKO~ HatiaJia OTCtleTa, 

C npHXO;n;OM CTapTOBOrO HMTIYJI:DGa OTKpbiBaeTC.fl B6HTHJI:D B-I. 

L1Mnyn:ocbl c reHepaTopa (IO Mru) noc;rre npe;n;napHTeJI:oHoro ;n;eneHHfi 

;n;o 2 Mru nocTynaroT Ha ;n;eJIVITen:o, COt}TC>fiJIUi~ H3 8 Tpl'Irrepon. VI•n .. T,,."" 

Chi c Bb~o;n;a nocne;n;Hero TpHrrepa, t~3pe3 rrmK no;n;aroTCH Ha nxo;n; 

a;n;peCHOrO Cti6TtiHKa, KOTOphl~ BbiDOJIH~eT B STOM CJiyqae 

· Ka 3a;n;eplltKH. ITocne ero nepenonHeHHij B3BO;n;HTCH Tp-2, OTKPhiBaa 

BXO;n; CX6Mhl W83l'Ip0B8HH.fl •. O;n;HOBpeMeH HO qepe3 CXeMy yCTaHOBK:H 

nepeKJiroqaeTCH perHcTp mVIpHHhl KaHana, pa3pemaH npoxom;n;eHHe qepe3 

lllliK CepHH HMllYJI:OCOB C nep:Ho;n;oM, paBHblM Bb16paHHO~ m:HpHHe KaHana. 

L1MnyJI:DCbi OT ;n;eTeKTOpa <I>a3HPYIDTC.fl :H qepe3 Bb1XO;n;Hh16 B6HTHJil'I onpa

illHB8IDT COCTOHH:He Tpl'IrrepoB a;n;pecHoro cqeTqHKa. ITapaJIJI6JibHhl~ 

;n;BO'£fqHhl~ KO;n; 3aHOCHTUfi B ycTpO~CTBO npOMelltyTOqHO~ llaMfiTH (YITIT) 

HJIH B OCHOBHOe 3aTIOMHHaro~ee ycTpO~CTBO (M03Y) aHaJIH3aTopa. 

Ha npeMH perHCTPauHH B MOSY HJIH :a cnyqae nepenonneHHH 

YITIT B6HTHJI:D B-2 3aKpb113a6TC.fl. COCTOHHHe nocne;n;HHX 5 TpHrrepo:a 
l 
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~pecHoro cqeTq~Ka ~em~wp~pyeTCfl ~ 32-nos~UHOHHUH n~HOHHUH KO~. 

Ka~uiii n~o~ ~emHwpaTopa oKaHq~naeTcH rHes~oM. IToTeHnnan 

· nooqepe~no ,, qepes Kruit~ble !28 KaHaJ::on noHBDHIOUUtt~cH Ha BhiXO~ax 

~emncl)paTopa, ~cnon:&syeTCH ;nnn ynpnnneHHH ycTaHOBKOti: perncTpa 

m~p~Hbl KaHana. BXO~U CXOMbi ycTaHOlHW CHa6JiteBbl lllTOKepa.MH, 

Kallt~OMY lllTeKepy COOTBOTCTBYOT CBOH m~p~Ha KaHana. 

ltisMepeH~Jl HaqHyTCH 0 ~aKOH HI~p~Hbl ItaHan:a, KaKOH mTeKep 

6y~eT ycTaHonnea B nepnoe rHes~o ;~em~wpaTopa ~, KpoMe nepnoti 

rpynnH, 6y;neT npo~ouaT:&OH c TOiii :J.te mnp~Hoift eme CTOJJnito rpyrrn 

KaHanon no !28, CKOn:&Ko cno6o~HhlX rHea~ ;no cne~YJOmero mTeKepa. 

3aTeM npoHcxo~nT oqepe;naoe nepeKn~qeHne perncTpa mHpHHbl KaHana. 

TaimM o6pasoM, nonoxeHHe mTeKepa B rHes~e orrpe~enHeT MOMeHT 

rrepeKniOtiOHHfl lll~p~Hbl KaHana, np1r1qeM 3TOT MOMOHT OTHOCir1TCfl It Ha 

rpyrrrrbl KaHanoB, KOTOpOU COOTBOTCTBYOT Bb16paHHOO rHe3~0. 

B ~HT6pBaJihl BPOMOHir1 MOJit;ny rrepeKni<il.IOHir16M H006XO~Ir1M06 COCTORHHO 

ITlliK rro~~ep~BaeTCfl perrtCTpOM. Bcero MoryT HCI10nD30BaT:&CH 

cne~yiOll.Uie mlr1pHHbl KaHanon: 0,5, L, 2, 4, 8, !6, 32, 64, !28 

a nepeKnrot~eHJr1e MOllteT npo~sno~r~T:&<:H qepes n106yro rpynny Kaaanon 

KpaTHYIO !28. 

MaKC~MM:&HOe l!HCnO KaHaJIOB 4096, o;nHaKO B 3aBir1CHMOCTH OT 

6MKOCTH rrp~M6HHOMOrO sanOMHHaiOme:::'O ycTpOtiCTBa qJitcno KaHaJIOB 

·aHMJr13aTOpa MOlltOT ycTaHaBHHBaT:&C~ ni06blM KpaTHUM 256. nnH STOrO 

C nOMOlU:&IO CX6Mbl OCTaHOBa BbiOrtpaercH O~HO lr13 !6 COCTOHHHti 

\ nocne~HHX 4-x Tplr1rrepon ~pecaoro cqeTl!HKa, no OKOHl!aHHH KOTop 

ro npoHcxo~~T ocTaHOB aaan:HsaTopa (onoKHPYIOTCH B-I VJ B-2), 

npOVJCXO~VJT YCTaHOBKa ~en~Tenfl ~ perrtCTpa illK B VJCXO~HOe COCTOHHH 
.. . 

TpHrrepa ~pecaoro cqeTl!VJKa caa-qaJia ycTaaannHnaroTCH nee n '~011 , 

a aaTeM, c BeKoTopoif\: s~ep.~KoD, qepes nepeKnroqaTenVJ aa HHX 

.,.. 
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no,naeTCH KO;zt COOT:BeTCT:BYIOIIUfil He06XO,zt11MO}t aa,nepJitKH HallaJia 

Cxeua roTo:aa K naqany oqepe;ztHoro Ha:~epeHHH. 

reHepaTop BpeMeHHOrO MaCmTa6a. BpeMeHHOH M8CWTa6 aa,naeTCH 

:a aHanHaaTope reHepaTopou (pHc.22a, 22r), qacTOTH KOToporo 

CT86HJIHSHPO:Ba.Hhi K:Bap~eM. TIT06hi YM6H:&WMT:L Heonpe;zteJieHHOCT:L 

HallaJia OTcqeTa, nepHo;zt pa60Thi·reHepawpa :abi6paH B 5 paa MeH:Lme, 

li6M MHHHM8JI:LHaH WHpHHa KaHaJia. I1a CllfHyCOH,'ZtaJI:LHhiX KOJI66aHH~ C 

fiOMOIIt:LIO noporo:aoro YCHJIHT8JIH T3 wopMHPYIOTCfl KOpOTKHe fiOJIOJltli1TeJib

Hhi6 Ir1MfiYJI:LCbi, KOTOpbie fiOCTynaroT Ha OXeMy ,neJieHHH qacTOThi. ~eJIH

T8JI:b no C:BOe~ pa60Te fiOXOllt Ha 0,1tHOBJif6paTOp, B KOTOpOM KaK ;ztJIH

T8JI:LHOCT:b HMnymca, TaK H BpeMH :BOCOTaHOBJI8HHH onpe;zteJIHIOTCH JIHHH 

aa,nepXtltH. JlJIH YM8H:LW8HHH BpeMeHH nepeKJIIOli8HHH :B Kali8CT:B8 3JI8M8HT 

C ;ZJ;BYMH yCTOMliH:BWJH COCTOHHHHMH HCfiOJI:LS013aH TYHH8JibHhi£i ;D;HO,'lt 

~o npHxo;n;a cTapT013oro HMnyJI:r,ca no;n; cyMMapHhiM :aoa;n;e~cT13HeM 

TOKa CMe~~teHHH H TOKa, aa;n;a:oaeuoro T]mrrepou Tp, t~epea 

T4, T.I{ HaxO;ZJ;HTCH 13 COCTOHHHH, COOT130TCTBYIOI1(8M TOliK8 C Ha 130JI:LT

aMnepHO~ xapaKT8PHCTHKe (pHc.2213). 1~JIHTy;n;a fiOJIOXHTeJI:LHhiX 

.HunyJI:LC013 c T3 He;n;ocTaToqHa, qTo6hi nepe13eCTH T.I{ B ,npyroe ycTo~

tiH130e COCTOHHHe. 

TpaHaHCTOP Ts OTKPhiT, H noTeBI~HaJI B TOliKax 3 H 4 6JIHSOK 

K HYJIIO. C npHXO;ztOM CTapT0130rO HMllYJil,ca MOM8HT to Ha pHC .226 

COCTOHHHe T.I{ nepeXO;ztHT B TOliKY B H nep:BhiM JKe HMllYJI:LCOM C reHepa

TOpa ( t 1 ) nepe130;ZJ;HTCH :B ;ztpyroe_ YC:TO£tliH1306 COCTOHHHe (TOliKa A), 

aaKpbi:aas T5• 

OTpH~aTeJI:LHuM nepena.n Hanp.m~teHHH c KOJIJieKTopa T5 aa;n;epo-

13aeTcH Ha (0,22 + 0,23) MKCeK ( t2. ) qepea nOBTOPHTeJI:L T6 
no;n;aeTCH o6paTBO Ha TYHH8JibHU£t ;ZJ;HO;ZJ;, CH013a nepeBO;ZJ;H ero 13 TOqKy, 

, 6JIHSKYJO K ToqKe .C. 8THII oKaHqH:aaeTcf.t wopopo13aHHe OTPH~aTeJI:r,noro 
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~MTIYJll,Ca B KOJIJieKTOpe T5• IlocJie OKOHtJaH~fl ~MnyJI:&Ca Ha :sxo;n;e TJl 

( t._ 3 ) ero COCTOHHMe nepeXO;ZJ;~T :B ~~OtJKY B ~ CJie;ZJ;yroli\~M TIOJIOJ!t~T 

: HbiM ~MTIJTJI:&COM C reHepaTopa ( it; ) HatJMHaeTCfl HO:BbiH nepVIO;ZJ;. 

B OTJI~ti~M OT TpMrrepHbiX CXeM ;n;eJieH11H tJaCTOTbl CJie;n;o:saH11fl 

~MllyJI:&COB ;n;aHHafl CXeMa OTJIMt~aeTCH l!eH:&illMMM Tpe6o:saH11HMH K 

6biCTpO;n;e~CT:B11ID aJieMeHTO:B (KpOMe T~1HeJI:&HOrO ;ZJ;110;ZJ;a) ~ :B03MOZHOC 

ycTaHa:BJI11:BaT:& K03W<fl11U~eHT ;n;eJieH11fl ;no.6o~ KpaTHOCTPI. MaKCMMaJI:&Hbl~ 

K03<I?<l?11U~eHT ;n;eJieHMH onpe;n;eJIHeTCfl tlllCTOTHbiMM C:BOHCTBaJ.m JIMHMPI 

3 a.zte pxtKPI. ;llJIH Jiyqrue i.1: H a;n;extH ocT~ He i)6xo;n;~Mo, t~To61:1 <I?POHT 3 a;n;ep

JitaHHoro ~MOYJll,Ca He npe:swa.JI nep11o;!\a aa;n;aiDU\ero reHepaTopa. 

JleJIMTeJI:& ~ a,npeCHblij Cti6Tti11K .BbiTIOJIHeHbl Ha O;ZJ;11HaKO:BO~ CXeMe 

113 Tp11rrepo:s, MaKC11MaJI:&HaH CKOpOCT.& CtleTa KOTOpbiX ;ZJ;OCTMraeT 

5 urn. ;llJia y:seJIPitJeHPIH cKopocTM CK:B)3Horo nepeaoca TpPirrepa pa3-

611Tbl Ha rpynnbl no 4. B npe;n;enax o;n;ao" rpynnbl (pMc13) MMnyJI:&CH 

Ha ctJeTHHi.i :sxo;n; Ka~oro Tp11rrepa no;n;aiDTCH t~epea cxeMy H c 

TeJieM Ha :shiXo;n;e /PHc.23a/. 
I 

_j 

Ha O;n;MH 113 :sxo;n;o:s Kam;n;oi.i cxe~bl M no;n;aeTCH o611\11H oTp~ua-

TeJI:&Hbl~ 11MTiyJI:&C, Ha OCTaJI:&Hb18 flOTeHU~aJibl C :BbiXO;ZJ;a :scex npe;n;

rueCT:BYIDU\MX TpMrrepOB ;n;aHHOH rpynnbl. qT06bl OTC6tl:& TIOMeXM, :B03H~-

·KaiDU\~e :SO :speMH nepeKJIIDtleHHH TpMrrepo:s, 3MPITTepHble llO:BTOpMTeJIM 

3anepTbl npMMepHO Ha !,5 :BOJI:&Ta CM6ll\eHMeM, llO;ZJ;aHHbiM :B 3MMTTep. 

0TpMUaTeJI:&Hble PIMllyJI:&Cbl TIOCJie CX6Mbl co:sna;n;eHMfl ;ZJ;11<I?<I?epeHUP1PYIDTCfi 

PI aa;n;H11M cna;n;oM aanycKaiDT TpMrrep. 

WcnoJI:&3o:saHMe ;n;Jia aanycKa TpMrrepo:s :a no;n;o6Ho~ cxeMe He 

noJIOJKMTeJI:&HbiX, a OTPMUaTeJI:&HHX PIMTIYJll,CO:s no3:BOJIHeT M36extaT:& 

BKJIIDt18HHfl B U8fl:& Cti8THOrO :BXO;ZJ;a 38;ZJ;OplltKH Ha Bp8Mfl nepeKJIIOti6HHfl 
,. 

TpMrrepOB. KpoMe TOro, Clla;ZJ; HMTIYJI~COB OOCJie ;ZJ;HO;ZJ;HO~ CX6Ml:1 

COBTia;ZJ;6HPifl 9 KaK npaBPIJIO, 3HatJHT8JI£HO Kpyqe, t16M WPOHT, qTQ 
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o6xer~aeT ero ~H~~epeaumponaHme. 

AHaxormqHaa cxeua conn~eama (A4) ~opumpyeT munyxnc 

1: .nepeuoca .aa cxe~yroiJtYIO qeTBepey Tpmrrepon. 

~exmTenn co~epEHT ~Be TaKHX rpynnH, T.e. 8 TpHrrepon; 

~peen~ cqeTqHK 3 rpynnH, T.e. I2 Tpmrrepon. 

BNXO~H TpHrrepOB ~6HHT6XH C06~~H6HU C nepeKniOqaTeXeM WHpHH 

KaHanOB. BHXO~H .~pecHora cqeTqHKa ynpaBXHIOT B6HTHXHYH, KOTOpue 

onpawHBaiOTCR C npHXO~OM ~6T6KTOpHOro CHrHana, pHc.29. 

CxeMa ynpanxeHHH mHpHHOij KaHan~ noKasaua Ha pHc.4. 

0Ha CO~epEHT: ~eWH~paTOp, fiOSBOXHIO~H~ BH6HpaTb XI060e HS 32 

cocTOHHH~ nocne~HHX 5 TpHrrep~B ~pe~noro cqeTquKa (c 8 no 12 

paap~H BKn10qHT6XbHO), qeTHpexpaap~HU~ perHCTp, ynpaBXHIOmH~ 

nepeKnroqaTexeu mmpmau Kananon (ITillK-3, pmc.25) H cxeuy ycTaHOBKH 

perHcTpa. 

~XH yY6HbW6HHH ~Hcna sneueHTOB ~6WHWPHPOBaHH6 npOBO~HTCH 

B ~Ba STana. COCTOHEH6 TpHrrepOB 8-ro H 9-ro pasp~OB H !Q-ro + 

+ 12-ro paap~OB npeo6pasy10TCH COOTBBTCTB6HHO B 4 H 8-nOSHUHOHH~ 

XHH6~HU~ KO~ C fiOMO~biO ~HO~HHX ~6WH~paTOpOB (~em-!) H (~em-2). 

Kax~u~ nuxo~ ~em-I coe~HeH c KaE~HM BNXO~OM ~em-2 ~apes ~Ba 

COnpOTHBX6HHH. ToqKH M6E~y COnpOTHBX6HHHMH BHB6~6HH Ha ruea~a 

nauenH ynpanneuma (r-I + r-32). llpH ~oe~HHeHHH c rHes~oM o~aoro 

HS ~6BHTH illT6K6pOB (0,5 + I28) Ha BXO~e TpaHSHCTOpa (T1 - Tg) 

_ 06pasyeTCH CYMMHpyro~aa CX6Ma Ha COfipOTHBX6HHHX C ~By.MH BXO~aMH. 

TpaHSHCTOp OTKPUBa6TCff TOXDKO TOr~a, KOr~a Ha 060HX BXO~ax 

uanpaaeHHe 6y~eT oRono - 6B. 

HanpaxeHH6 C KOnneKTOpa OTKpHToro TpaHSHCTOpa qepea ~HO~HYD 

MaTpH~Y no~roTaBnHBaeT nxo~u TpHrrepon perHcTpa ~nn o~epe~noro 

nepeKnroqeHHH. "Mnynnc c 7 paap~a ~pecnoro cqeTqHKa qepea 

6MKOCTH no~aeTOff Ha BC6 BXO~U TpHrrepOB, O~HaKO npOXO~HT TOnDKO 
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ttepea Te ;D;~W]Ull, Ha KOTOpbi6 no;n;aH no;tOJ!CHT6JI:&HUit flOT6H~HaJI C 

;n;no;n;ao£1 MaTpnn;hi. CxeMa ynpa:aJieann Cl.lOHTnpo:aaaa sa ;n;:ayx KacceTax 

'· .PNIC.26 lf .PHC.27. 

Tpnrrepa perncTpa ynpa:amnoT lllJK-3, p:wc .25, KOTopu£1 npe;n;cT 

JiaeT na ce6n 9 ;n;NIO;D;HbiX cxeM c 5 :axon aD KB.lit;n;an (sa cxeMax He 

yKaaaau). Buxo;n;u :acex cxeM 11 oc>:ce;n;:wueHli cxeMoi! HJI£11 n o6utNIM q,op

unpo:aaTeJieM (pHc.28). .-
Mia I6 :B03MOlltHhiX COCTOHB:WH TpHJ~repOB perHCTpa HCflOJI:&Symc.a 

TOX:&KO 9 cne;n;yrom:wx KOM6HBaqH~: 

4 

I 

10-

0 

3 

0 

0 

0 

0 

I 

I 

I 

I 

0 

2 

0 

0 

I 

I 

0 

0 

I 

I 

0 

I IIIH]>MHa KaHana 

0 0,5 

I I 

0 2 

I 4 

0 8 

I I6 

0 32 

I I28 

0 I28. 

8TO fl03:BOXH6T H366JitaT:& fl0fl:BJI611Hfl. 11 M6pT:BOr0 11 COCTOHBMfl, 

KOr;n;a BXO;D; a;n;peCHOrO Ctt6TttHKa CJiytiaiiBO OKallteTCfl aaKpUTUM ;D;O 

OKOHttaHlffl fiOJIHOrO Il;HKna. 

2.4. EJIOK KOft:wpo:aaHHfl npHaHaKo:a. 

EKII npe;n;HaaaatieH ;D;JIH xo;n;Hpo:aau:wa ;n;ononHHTeJI:&Hmc np:waHB.KOB, , 

conyTCTl3YIOlll.HX 0CHOl3HOH H3M6pfl6MOH'HllqJOpM8.D;HH- aMnJIHTy;n;e, 

:ap6M6Hlf lifJIH lf TOrO H ;n;pyroro. TaKHWl npH3HaKaMH MOryT 6UT:&, 

HanpnMep: I) CHrBaJI C0Bfla;D;6BH~ lfX:W aHTHCOl3fla;D;6B:Wit; 2) HOMep ' 

;D;6T.6KTOpa lf UJ). 
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KpoMe sToro1MoryT KO,n11poBaT:&c~ .nna ,nan»Helime~ saiTHeii aa 

MarHHTHyiO JI8HTY e11rHaJibl, HeeKoppeJI11}0BaHHbl8 e OeHOBHOil 11HcJ?OpMa

·UII8it, a HM8HHO eTapTOBhlH IIMIIyn:oc HatJaJia Benb1IIIKII ilEPa, MOHHTOp-

Hbl8 C11rHaJihl 11 ,np., KOTOpb16 B ,naJI:&HeJmeM np~ CtJ11TblBaH1111 C MarH11T

HOH JISHTbl 11CnOJI:&3yroTCff ,nJiff KOHTpOJiff sa SKCnepHMSHTOM. 

~yHKU110HaJI:&Haa cxeMa EKII npe,noTaBneaa aa pitc.3 • 

IlepBble meeT:& KaHaJIOB npe,nHasHatJeHbl ;~JIH KO,n11pOBaHHff CKOppeJIHpo

BaHHhiX BO Bp8M8Hli CHrHa.JIOB; OeTaJI:&HUe TPH KaHana ,nJiff KO,nHpOBaHH.fl 

HeCKOppeJIHpOBaHHOit liHWOPM8.UHII (eTap~~, MOHHTOp H T .n.). Pa6oTa 

ClJIOKa npoHexo,nHT ene.nyro~M o6pa30M. _ilMnyJI:&Chl OTPHI..taTSJI:&HOH 

ITOJIHPHOCTJ.f, ,nJIIITSJI:&HOCT:&IO 2 + 3 MlteeK H aMnJIHTy,noit He M8H88 

8B, nneTynruomiie no Bxo,naM I + 6 qepes noBTOPHTeJIH III + II6, 

no,naiOTeff Ha BSHTHJI:&Hble CX8Mb1 B~I + B~6, B KatieeTBe KOTOpblX 

, HenoJI:&SyroTeff CX8Mb1 il~I. Ha BTOpue m:o,nbl STHX exaM no,naeTeff nOJIO

lKHTSJI:&Hwt CHrHaJI onpoea, noeTynaiOntHtt B 3aBHe11MOeTH OT peJK1.1Ma 

aHaJIJ.~sa HJIH OT o,nHoro HS ,nByx AUII, l''JIH OT BUll. IlpH eoBna,neHHl1 

STHX eHrHaJIOB Ha BbiXO,nax B~-I + B~-6 @OpMHpyroTe.fl OTPHI..taTeJI:&Hble 

HMnyJI:&CH, KOTOpble no,naiOTe.fl Ha KOMMy~aTop BXO,na npOMSlKYTO't!HOll 

·naMHTH .nna ,nan:oaettwen saUHcH aa M.JI. ~JIH eornaeoBaHHH no BpeMeHJ.~ 

BXO,nHblX CHrHaJIOB 11 MMnyJI:&ea onpoea lteUOJI:&SyeTe.fl peryJIHpyeMaa ]3. 

T .K.c AUII 11 Bllii CHrHan onpoea noeTynaeT OTPMI..taTeJI:&HbiM, oa HHBep

THpyeTea CX6MOH 11ilHB 11 • 

Ko,nitpOBaHHe CltrHaJIOB no BXO,naM 7 + 9 npOH3BO,nHTe.fl eJie,nym

mliM o6pa30M. Bxo,naue eMrHaJIN OTPHI..taTeJI:&HOil nOJiffPHOeTH 't!epes 

HHBepTOpbi 11ilHB-I 11 + 11li1HB-3 11 B3BO,nffT Tpiirrepa Tpi + Tp3 • . 
0TPHI..taTeJI:&Hble ynpaBJIHIO~e nepena,nu e TpHrrepoB no,naroTea Ha 

B8HTHJI:&HH6 OX6Mbl B~-7 + B~9, B Ka't!6CTB6 KOTOpblX Ta&ae HOllOJI:&

symTO.fl M~I. ITOJIO~HT6JI:&HHM CHrHaJIOM oapoca COOTOHHHH STKX 
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TpmrrepOB nepe~aiOTOfi B BH~6 OTPHUa~~6JI:OHHX PIMfiYJI:OOOB. Ha BXO~HOti 

KO&yTaTOp Illl. 8THM :ate OHrHaJIOM Ofi)OOa, KOTOpbtli 6epeTOfi ~0 11kiHB 11 

. ll :o sa,n;eplltKOft 2 MKOeK, Tpmrrepa 015paoHBaroToa ~o np:wxo~a one~yxo-

j' 

•Kro BXO~HOrO OPirHaJia. 

2.5. BJIOK ynpaBJieHPifl peJKHMOJil MHoroMepsoro aHaJIPisa. 

BY npe~HaSHatieH ;zJ;Jifl OOYtn60TB;'le·HHfl OOBM60THOft pa60TH 

qeTHJ)ex 6JIOKOB Ko;n;:wpoBaHHH AUII-409,5, AUII-5I2, BUII-4096, :w BKII. 

CxeMa BY np:wBe~eaa Ha pHo. 3 . 
PeJKHw MHoroMepHoro aHaJIPisa :3a.n;aroToa nepeKJIJ>'tlaTeJieM II2. 

Km.wy-Taums npe~yoMaTi>PIBaeT nepeKJiro·czea:we oJie~yroiiU1x uene« :w 

OHrHaJIOB: 

I. IIyoK JIOrPIKPI PIS 6JIOKOB KO~:ifpOBaHHH B llii; 

2. BJIOKPipyrom:wtt oPirHan Pis IIII. 

3. BJioKmpyrom:wtt OPirHan :ws K3Y. 

4. BpeMeHHoe "oKHo" PIS BUII. 

5. CPirHaJI onpooa PIS AUII Ha Blii PI BKII. 

6. CPirHanH ynpaBJieH:ws Me:at~Y [UII-4096 PI AUll-5I2. 

7. YnpaBJIHIOm:Hft OPirHan no BXO~y ooBna;n;ea:wft aa AUII. 

KoM6HHtlUPifl ti6Thlpex 6JIOKOB KO~PipoBaHHa nosBOJIHeT ooymeoT-

BJlflT:O cJie;n;yromPie pemHMhl MHoronapa~~erpoBoro aaaJIHsa. 

I. AMnJIHTy;n;a (4096 KaHaJioB) t ITpPisHaK (6 ·6PIT). 

B aTOM peJKHMe, oooTBeTOTByromeM noJio:atea:wro "I" IIK2, pa6oTa 

\ BXO;zJ;HOrO yoTpOtiCTBa npOHOXO~PIT OJienyiOJ]\mM o6pasOM. B pac50T6 

yqacTBYIOT ~Ba c>noKa: AUII-4096 PI EKU. C aec5oJI:omott sa;n;ep:atKoft 

( I MKOeK) no OTHomea:wro K ;n;eTeKTopaouy o:wraany PIS AUII no;n;aeTca 

oTpmuaTeJI:oau« omrHan onpooa BRIT. Cwraax nyoKa JIOrHKH Ha nn ~ 

CSepeTOfl OT Allll-4096. qepes HHBepTop 11fttHB" ita CSJIOKHPOBKY AI.\11 

·"1" I 
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(qepea HI) no~aeTCH nonomHTen»HHM CHrHan 6JIOKHPOEKH OT llll 

(0 fill CHrHan 6nOKHpOEKH- OTPH~aTei~Hon nonapHOCTH). 

Ko~oEse HMnyn»cs OT AUll m EKL no~aroTca aa EXo~aon KoMMyTa-1 

TOp llii qepea COOTB8TCTEytOJitH8 pa37181J:Hhl8 U8lltCT08'1HH8 C08~HH8HMH • 

2. Aunn~ttTy~a (5!2 KaaanoE) + Ilp. (IlonomeHHe Il2- "2"). 

C~ttrHan onpoca EKll 6epeTca Ha AUll-5!2 TaKEe c ae6on»moD 

38)t8pJKKOR no OTHOmeHMIO K MOM8HTY npHXO~a ~eTeKTOpHoro CHrBaJia 

Ha AUil-5!2. DnOKHPOEKa H3 nn no~ae~Cfi qepea H2. 

3. BpeMa (4096 KaaanoE) + llp, (nonoEeHHe ll2- 11 311 ). 

'· B oTOM peJKHM8 E MHOrOM8pHOM <:.Hamtae yqaCTEyroT ~Ea 6nOKa 

BUll M EKII. l{eTeKTopaOIR cwraan lfa BU,Il no~aeTca qepea IIK-2 c 

EHemHero EXO~a. CMrHan 6nOKHPOEKH c rrn Ha BUll He KOMMYTHPY8TCH, 

T.e. on a8.13e~ea nocTOHHHO, T.K. BUL E CaMOCTOHTeJIDHHX HaMepeHHRX 

( 6ea M .n.) He yqacT:oyeT. C~ttrHanoM Ctnpoca EKII a:onaeTca HMnyJI:&c 

nycKa JIOrHKH llii. 

4. AMwiMT~a (4096 KaHano:o) + BpeMH + IIp.(nonoEeHHe IlK-2 -

"4"). 
CHrHans 6JIOKHPOBKH c IIII M :op€MeHHoe 11 0KH011 c BUll cyMMMpy

IOTCH Ha HJIHI 11 no;ztaiOTOH Ha 6noKHPOlrKy AUll-4096. l{eTeKTOPHhiM 

cHrHaJioM ~JIH BUll a:onaeTOH cwrHaJI or:poca EKII Ha AUII, KOToputt 

qepea llK-2 aaEO~TCH Ha BXO~ BUll. r:ycK JIOrHKH nrr 6epeTCH OT AUII. 

5. AMIIJIHTYJ.ta (512 KaHaJIOB) + Bp. + Ilp.· (nonozeHHe llK-2 -

"5"). 
9TOT pemHM aHanorH'IeH 11411 , TCtJIDKO BMecTO AUll-4096 Hcnon:r,

ayeTca AUI1.,..5I2. 

6. AMIIJIHTy~a (4096) + AMnJIHTy~a (5!2) + Ilp. ("6") •. 

B STOM peEHU8 00~8CTBJIH8TCH OOBM8CTHH8 pa60TH ;ztByx 
:. 

6noxo:o mmnHTYJ.tHO-~H~po:ooro npeo6paao:oauMa. BKJIIOqaeTCH pane P2 

. ..,. ' 
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H o<5ecrrot~HBaeToa peJie PI. C noMonu,ro aTHX peJie BblnOJIHHIOTCH cJie-

1tYIOIItHe KOMMYTSIJ;HH: I) PI - OT AUTI-·4096 K AUTI-5!2 no;n;aroTca cHrH 

· Jill onpoo·a TpHrrepoB AC (nepeHoo at;peca), o<5poca AC, a TaiOKe e 

po:oaHH6 OHrHaJIO:B OKOHtlSHHH npeo<5paaO:BaHHH, T.e. CHrHaJI onpooa 

AC <5epeToa nooJie o:ttoaqaHHH npeo<5paaoBaHHH B o<5oux AUII; P2 -

t~epea HI, H2 oyw:wpyroTOH o:wrHaJIN CiJIOKHPO:BKH o<5o:wx .Ailll. EJIOKH 

Ka oT Till no]taeTOH Ha o<5a AUII, nyo1: norHKH llll ooymeoTBJiaeTOH 

HMnymooM oT AUTI-4096. CliirHM onpooa EKTI Tatate no]taeToa OT 

AUII-4096. 

7. AI+ A2 + Bp + IIp ("7"). 
. ' 

3TOT p6XHM aHaJIOrliJqeH npe]tbij;ymeMy,D]tHSKO B pa<5oTy llO]t

KJIIOqaaTOH BUll. C:wrHaJI 6JIOK~iiPOBKM CIT IITI oywliipyeToH a a HJHU c 

:opeMeHHUM "oKHOM11 Ma BUll Iii no]taeTCH Ha o<5a AUll. Ha HJIH3 oyMMH

pyroTca OHrHaJIU onpooa o o<5oliix AUll, KOTOpble no]taroTOH Ha :oxo~ BUll 

B KaqeoTBe ]t6T6KTOpHb1X OHrHaJIOB. Clnpoo EKll OOYnt60TBJIH6TOH OT 

AUTI-4096. TiyoK JIOrHKH Till - OT AUTI-·4096. 

8. Tip+ Bp ("7 11
). 

3TOT pelltHM aiJaJIOrMqeH "3 11 , ~a HCKJIIOqeiJH6M ]t6T6KTOpHhJX 

cMrHaJIOB Ha BUll, KOTOpble no]taiOTCH o :oxo;n;o:o I + 6 EKTI, OYMMHPYJOT-: 

oa Ha HJIH4 H ocymecTBJIHIOT onpoo BU.ll. Onpoc EKII BhlnOJIHHeTOH 

CHrHaJIOM nycKa JIOrliiKH OT BUll B rrn. 
nonOJIHMTen»HO K 3THM pelltHMmt BXO;li;H06 yoTpO~OTBO HM66T 

ynpaBJI6HH6 no BXO;l(aM COBlla]t6HH~ - aHTHCOBlla;l(6HH~ Ha o6a aMnJIH

Ty]tHhiX npeo6paaoBaT6JIH. 3TO ynpaBJ:6HH6 OOYII\60TBJIH6TCH OTpHn;a-

TeJI:&HbiM HMnyJI:&OOM co BXO]ta IEKTI, I<OTOpbli.i qepea nepeKJiroqaTeJI» 

III MOllt6T llO]taBaT:&CH Ha paa6JIOKHPOlrlcy .'JIM60 K8Jlt)tOrO no OT]t_eJI])Ho

OTH Allll, JIH<50 Ha o6a cpaay. llpHqe·M aruma:& HHWOPM~lii B IlTI . 
'./ ,J 

(a 3ST811 Ha MJI) MOJJt6T BLUIOJIHHT:&OH ]tBYJ4H onooo<5ru.m: I) 6CJIH ; t .. -
HHT6HCHBHOOT:& ]t6T6KTOpHWC Cl'tirHa.uq~l H6:06JIHKa H Tpe<5yeTOH.. . 
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sanmcHEaT:& nonnyro HHWOPMQUHID, BKJiroqaa u cnyqau coBn~eHH8, 

TO B Till SanHCHEaroTCH KO~l:l BC6X saperHCTpHpOBaHHl:lX KaK B 

AUll-4096 ·u B AUTI-5!2, TaK H BUll co6~TH~, a curuan coEn~eHH~ 

3afiHCI:1Ba6TCH KaK npHSBaK; 2) npH 60~:&mHX ~6T6KTOpBHX sarpysKax 

B AUll perHcTpupyroTca TOJI:&Ko Te ~eTeBTOPHHe munyn:&cH, KOTOPHM 

conyTCTBY6T CHrBaJI C0Bfi~6BH~; H, CCOTB8TCTB6BHO, TOJI:&KO 3TQ 

mawopuauua aanucHBaeTca Ha MH~ 

Bo BXO~HOM ycTp08CTE6 npe~yCMCTpeBa TaKZ8 BOSMOZBOCT:& 

sauess 6noKa AUIT-5!2 aa ETopoa 6noK AUTI-4096. -

m. YcTpOUCTEO npoMeXyTOqE08 fiaMHTH CYDUl. 

TexaHqecKHe ~aHHHe ycTpoAcTEa npoMesyToqaol nauHTH (Yllll): 

- ~HCHO CXOE: 32, 

- ~ucno paapa~oE: 20, 

- MepTE08 EpeMH SanHCH ~ 5 MKCeK, 

- M8pTE08 EP614H cqHTbiEaHHfl "' 4 MKC8K, 

- BXO~: OTpHnaTen:&HU8 HMfiYJI!·CH 

aMnnuTy~a - 6 B 

~HHTen:&HOCT:& - 0,5 MKC6K 

- EHXO~: OTPHUaTeJI:&Hl:18 HMnyn:E.CH 

. aMnnuTy~a - 6 B 

~JIHT6J1:&HOCT:& - 2+3 MKC8K 

'., 

3anOMHBaBH8 HHWOPMQUHH npOHSBO~HTCH Ha CTaH~apTH08 weppHTOB08 

MaTpHI\8 THfia 11MOCKBa11 , pa60TaiOII\68 no npHHUHfiY COBU~8HHH TOKOB. 

3-I. EnoK-cxeua YCTpoBc~·Ba npouelltiTOqHo8 naMaTH. 

Enoxt-cxeua YI1II npmEe~esa sa pllto.3I. PaoouoTpBII paa;uqHse 
J 

peEBMH pa60!H Jllll. 

'• 
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a) 3amf0:&. IlpHXO~fltnrut Ha BXO]l YIIII HHcpOpManHfl B BH~e 

napannen:&HOro ~BOHqHorO"KO~a 3aHOC~TCfl Ha BXO~HO~ perHCTp 

(Tp.I + Tp.20), KOTOPN~ COCTOHT H3 TpHrrepOB (T-8) Ha TYHHen:&

HhiX ~HO~ax. O~HOBpeMeHHO BXO~HOiti 6JJ:OK (BpeMeiJHO~ H1IH 8.MII1IHT~Hblit 

KO~HpOBJJJ,HK) Bbl]l;aeT HMnyJI:&C ttiiycK ncrHKH 3a.IIHCH11 , KOTOpbl~ cpOpMH

pyeTCfi c>noKHHr-reHepaTopoM Bn~I H ~aTeM B3BO~HT TpHrrep Tp.2I, 

nepen~ HanpaxeHHfl C KOTOpOrO qepea TIOBTOpHTeJI:& 8Il7-~]~2-8Il8 

6JIOKHpyeT BXO~ KO~HpOBJJJ,HKa H qepea fiOBTOpHTeJI:& 9III no~aeT paa

pemeHHe Ha 5 BXO~ B6HTHJifl B. B CJiyt::ae, eCJIH HMeeTCH paapemeHHe 

Ha I BXO~e (naMflT:& He nepenoJIHeHa) H Ha 3 BXO~e (B 3TOT MOM6HT 

He npoHaBO~HTca cqHTbiBaHHe Ha YIIII), TO BeHTHJI:& B OTKpUBaeTca 

H ciJaaHpyiOtnH~ HMnyJI:&C , no~aBaeMJJ[~ Ha 2 BXO~, npOXO~HT Ha 

aanycK c>noKHHr-reaepaTopa Bn.2. BbD:O~Hue HMnyJI:&cbl aToro 6JIOKHHr

reaepa.Topa cc>pacbiBaiOT TpHrrep Tp.21, aaKpuBrut BeHTHJI:& B •. 

O~HOBpeMeHHO 3TH Jite HMfiYJI:&Cbl npoxo;z;aT qepea MOIIUlbl~ fiOBTOpHTeJI:& 

9Il-2 Ha aanycK reHepaTOpOB TOKa aar:HCH no CTpOKaM raani H raan2, 

Bb160p KOTOpbiX aaBHCHT OT COCTOflHHfl TIOCJie~Hero TpHrrepa peBep

CHBHOrO cqeTllHKa, a TaKJite Ha aanycF: reaepaTOpOB TOKa aanHCH 

·no paapfl~aM ri + r20, Bbi60pl<KOTOp:W: aaBHCHT OT COCTOflHHfl TpHrre

pOB Tp.I + Tp.20. MMnyJI:&CN c BNXO~c. Bn.2 nocTynaroT Ha BXO~ 

JUIHHH a~epJitKH ]3I, KOTOprut npOH3BC 1~HT pacnpe~eJieHHe CHrHaJIOB 

BO BpeMeHH B peJitHMe 3anHCH. BJIOKHPC'BKa KO~HpOBIUHKa B 3TOT MOMeHT 

ocymecTBJiaeTca He TpHrrepoM Tp.2I (oH yJite c6pomea), a HMnyn:&caMH 

C JIHHHH a~epJitKH ]SI qepea ~enoqKy "]11!, TIOBTOpHTeJI:& 8II3, 

/ . clJOpMHpOBaTeJI:& ~I, 11]M2 H TIOBTOpHTeJ::& 9II8. C BhiXO~a cpOpMHpOBaTeJia 

~! qepea TIOBTOPHTeJI:& 9Il5 Ha peBepCP."BHblit cqeTqHK no~aeTCfl _HMnyn:&O, 
I 

onpe~enRIOlllH~ cyoHpyromee HanpanneHi.e pa6oTu cqeTqJtn(a. SanycK 

peBepCHBBOrO Cti6TtiHKa ocymeCTBJIH6TCfl 0. JllfHHH S~ep:&tKH !S!.'Ciepes 

.. .,., 
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DOBTOpHT6nD 3ll4. aTHM ~e HMDYHDOOM qepea ~OpMHpOBaTenb ~! 

npoHa:eo;n;HTOH oc>poo TpHrrepo:e Tp.I ·t Tp~20. TaK oKaHt~HBaeToa 

' · UHKJI aanHOH, H yoTpOt\OT:BO npOM6~YTI)liHOli DaJIHTH OHO:Ba MO~eT 

npHHHMaT~ HH~OPMSUHID. 

6) CllHTbll3aHHe. UHKJI OllHThiBaHl~H HaliHHaeToa no;n;aqeit Ha 
I 

6JIOKHHr-reaepaTop En.! HMnYJI~oa "liyoK norHKH OliHTUBaHHH11
• 

C~opMHpOBaHHI:lit 6JIOKHHr-reaep~TopoM H~nyn~o BBBO~HT o~HOBH6paTop 
I 

OB, 0 :BUXO~a KOTOporo qepea DOBTOpl~T6nD 8ll! no~aeTOH paapemeHHO 
( 

Ha 5 :BXO~ BOHTHJIH B • B OJiyqae, eo;1z HMeeTOH paapemeHHe 

Ha I BXO~e (Da.MfiT~ OO~eplltHT XOTfl 6hi O~HO BaDHOaHHOe OJIOBO) H 

Ha 3 :BXO~O (B STOT MOM6HT He npOHB:BO~HTOfl 38JIHO~ B Yllll), TO 

. :B6HTHJI:D B OTKpb03aeTOH H ~aaHpymll\H:~ HMIIynDO, no~aBaeMUlt Ha 

2 Bxo~, npoxo~HT a a aanyoK 6JIOKHUr--reaepaTopa En.2'. Vhmyn~o 
I . 

0 BWCO;IJ;a En.2 o6paobll3aeT O~HOBH6pa.TOp OB, BaKPhiBaH TeM OaMUM 
I 

B6HTHJI~ B , a T8.101te aanyoKaeT reHe)aTOpbl OllHTbll3aHHH rOtmT.I H 

r OliHT. 2, Bbl60p KOTOpbiX aaBHOHT OT I~OOTOHHHH DOCJI6~Hero TpHrrepa 

penepoH:sHoro oqeTtmKa. 8TOT ~e HMn;rJI~c npoxo~HT B JIIIIHIIIID a~epz-
, I 

KH RSI , c KOTopott qepea noBTOpHTe:m 3ll9 H 8ll2 no~aeTOH 

HMIIyJI:oc cTp0614pOBaHHH Ha BhiXO;IJ;Hble ;rcHJIHTeJIH BY! ~ BY20. EJIOKH-

' pOBKa Ba.IrnCJII Ha BpeMH CliHTbiBaHIIIH D]JOHBBO~JIITCH HB JI3! qepe3 
I I I 

nenot~KIII VIRVII , noBTOPHTeJI:o 8ll3 , ~opMHponaTeJI:o ~I • VIa sToro 
. I 

~e ~OpMHpO:BaTeJIH qepea llOBTOpHTeJI:D 8ll5 no~aeTCH Ha penepoHBHHI 

Cll6TliVIK HMnyJI~C, onpe~eJIHIDU\VIit :BlillH~~aiOU\66 Hanpa:BJIOHHO pa60TH 

Oll6TllHKa. 3anyCK pe:sepCHBHOro Cll6T1mKa OcymeCTBJIH6TCH C JIHHHH 
I I . · 

, · a~ep~KH RSI qepea noBTOPHTeJI:& Sill~ • 

B) ~aaVIpO:BKa. l{JIH TOrq, llTO()S npH O~HO:BpeMeHHOM npHXO~O 

H:UDYHDCOB 11llycK JIOrHKH 3anHCH11 H 11llyCK JIOrHKH CllHTiilJaHHH11 

88JIYCKaJiao~ TOJI~KO O~Ha H3 STHX onupanHt\ 9 B OXe:uy JIOrHKH.B:BB~OHa 

• .,. I 
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!fJaaVIpOBKa 3TVIX VIMnyJI::OCOB. CxeMa !IJanVIpOBKVI COCIIOHT lr13 MYJI::OTH-
/ , I 

Biric5paTOpa MB, TIOBTOpVITeJiet\ 8llC lr1 8110 H !fJOpMHpOBaTeJiet\ ~0 H ~0 • 

Pa6oTa ee COCTOVIT B CJI87\Y101I\8M: MB JenpepblBHO reHepVIpyeT cepHIO 

VIMnyJI::OCOB C qacTOTOt\ j, = I Mrru H CKBa.JKHOCT::OIO S = 2. C 0]\HOrO 

nneqa MyJI::OTHBH6paTOpa CHHMaiDTCH VIMnyJI::OChl ;l\HH !lJOpMHpOBKH !fJa3VI

pyiOII\VIX HMnyJI::OCOB 3anHCH, c ;l\pyroro nJieqa- ;l\JIH wopMHPOBKVI 

!fJa3VIPYIDII\VIX HMnyJI::OCOB cqlJIThlBaHHH. Ha-BhlXO;l\8 WOPMHPOBaTeJiet\ ~0 H 
I . 

~0 nonyqaeM 7\BS cepHH, C:z\BVIHYT&X Ha nonnepHO;l\a pac50Th1 MYJI~~H-

Biri6p~opa (pHcl2). 

r) CHCT8Ma Bb16opgn anpeca. A;l\p8CH08 ycTpOiilCTBO B npoMe

lltyToqaoiil naMHTH COCTOHT PIS nHTH TpHrrepoB, BKJIIDtJ8HHbOC KaK 

nHTHpaapmtHbli1 peBepcHBHbliil ctteTqHK. B uenax nocTpoeHHH aKoaowq

aot\ CX8Mhl npHBO;l\a naMHT::O pa36HTa lla ;l\B8 rpynnbl no I6 JIHH88K B 

Kallt;l\Oiil. Kallt;l\aa JIHHeiilKa Bhl6HpaeTCH ttepea :z\8mH!lJpaTopu nepBHMH 

4-Ma TpHrrepaMH. BH6op rpynn npomaBO:z\HTCH c noMOII\::DID nocne;l\Hero 

TpHrrepa. 

~) MaTpHua. MaTpHua COCTOHT H3 4-X CTaH;l\apTHbOC IIJIOCKOCT8iil 
r------
1 , · ~ coe~HHeHHbOC TaKHM o6paaoM, qT06bl nonytJHT::O O:z\HY 

nJIOCKOCT::O 32 X 32 (pHC~ 33 ) • B 3TOt\ nJIOCKOCTH HCTIOJI::OSyeM TOJI::OKC 

20 paapfi;l\Hb1X IDHH. CBH3::0 M8llt:z\Y paSJIHtJHblMH TIOJI0Jlt8HHHMH p8B8pCVIBH0-i 

ro CtJeTqHKa VI B8PTHKaJI::OHblMH illHHaMH cqHTblBaHVIH H aanHCH MaTpHUhl 

noKaaaHa Ha pHC • 34 • llo Oc5MOTK8 ~ MaTplifUhl TeqeT nOCTOHHHbliil 

\ TOK TIO;l\MarHHqlJIBaHHH, paBHillH ~ :' 0 - IIOJIHOro TOKa, 003]\aiOUJ,VIt\ 

M.~.c., HanpaBJI8HH8 KOTOpOt\ npOT~:BOnOJIOlltHO M.;l\.C. 3allHCVI. 

3anHC::O npOV13BO;l\lr1TCH npH COBIIa;l\8Hl(VI ;l\Byx JtiMllyJI::DCOB . TOKa ITO 

B8PTHK8.JIH VI no ropH30HTaJIH, paBHU:X: _1_ J0 • Ha H8Bbl6paH.Hh18 
. 3 I 

cep;l\ettHHKH :Boa;l\eiilcTByeT M.:z\.C., pa.BHaa T oT nepeMarHVI'lVIBaromett 

11.7\.C. · Ct~HThlBaHme npoMCXO:z\HT O:z\H'JBpeMeHHO co Bce:x: 20 paapfi;l\OB 
: .. 

..,.,. • I 
I 
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nyTeM no~aqm no :sepTHKanH munyn:oca TOKa, pa:sHoro _g_ Jo • 
. 3 

l{mt HM6IOU\6~Cfi c]?eppHTOBOi-1 MaTpH~bt Jo = 600 .M. Q. • 

3.2. KOHTpOnb pa6oTw_lllll. 

Ha nepe~HIOIO naaen::& KacceTbt pe:sepcHBHoro cqeTqmKa BbtBe~eH 

BNXO~ cyMMaTOpa cqeTqHKa, KOHTpOnHpyiO~H~ ero pa6oTy. ECHH B 

aToi-1 lite KacceTe TyM6nepa TE .H TE 1 nQCTaBHT::& B nonollteHme 11 BbtKn11 , 

a aa :sxo;n; "IIycK norHKH aanmcH" no}laT::& aanycKaroll\He HMnyn:&cbi 

OTpH~aTen:&HO~ nonHpHOCTH, TO Ha cyMMaTope MOlltHO BH;zi;6T:& CTyneH

qaToe y6btBarotnee aanpflllteHYie (pit1cJ5a). qucno cTyneHeK B Ka~ou 

~HKne paBHO 32. Ilo~aBaH aanycKaiOtnPJe :t1Mnyn::&Cbl Ha BXO~ "IlycK 

norHKH cqHTbiBaHHH11 , 6y~eM Ha Bb1XO;Z16 cyMMaTopa liM6T::& HapacTarotnee 

cTyneHqaToe HanpHliteHYie (plic3S6). ETo c:sH~eTen::&cT:syeT o npa:slin::&

aon pa6oTe pe:sepcH:sHoro cqeTqHKa, norHKH aanHcH 11 cqHTbi:BaHHH. 

IlpH :sKnroqeHHbiX TyM6nepax TE H TE1, no~a:saH Ha :sxo;n; "IIycK norlt1KH 

aaiTHC:t1 11 aanycKarotnHe YIMnyn:&cbt, 6y~€M HMeT:& Ha :suxo~e cyMMaTopa 

fiOCTOHHHOe HanpHX6HHe, pa:BHOe - 4,5 BOH::&Ta, Ilp:t1 no~aqe aanyCKaiD

tnMX MMnyn:&COB Ha BXO~ "IlycK norHK~ CqHTbtBaHHH11 Ha BbiXO;zJ;e 

CYMMaTopa 6y;n;eT 0,8 :son:&Ta. 

Ha nepe~HYie naaenH KacaeT "IlpH:so~ I" :t1 "Ilplt1:so;n; II" BbiBe;n;eHH. 

KOHTpOnbHbte TOqKH reHepaTOpp:B TOKH 3anHC:t1 no paapfi~aM. Ilp:t1 HOp

Man::&HOi-1 pa60T6 reHepaTOpO:B Ha KOH~~pon::&HbiX TOqKax C5y;n;eM HM6T:& 

MMnyn::&Cbi nonomYITen:&Ho~ nonHpHOCTH aunnYITy~o« 7 :son::&T. Ha nepe;n;-

\ HIOIO naHenh KaCC6Tbi MaTpH~ BblB6;zJ;6llbi KOHTpon::&Hb16 TOqKH BbiXO~HHX 

yCHHHTenet\. 3~ec::& lite :t1M6IOTC.H KOHT]>OH::&HW TO'IBH r3an!, r3an2, 
. . 

r CltHT • It r cqHT • 2 t ~aiOutHe B03MO:atHOOT::& KOHTpOHHpOBaT::& TOKH· 

. ..,. \ 
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3-3. CxeMa ~eT - aeqeT. 

0C.HOBHblM SJI6M6HTOM "qeT - H6~6T" HBJIH6TCH CX6Ma 11 1tlCKJIIOtnf

T6JI:&HOrO Li11Jtl" (ItlCKJI .ltlJI1'1) , npe,l(CTa:BJI6HH8Jl Ha pMC. 36 • Ha :BXO.l(hl 

•· STO" CX6Mhl llO,l(aiOTCfl ,l(:Ba COOT:B6TCTBYIO~l1X ~:BOMqHhlX paapH,l(a UMWpo

BOI\ MHWOPMa.u~nn, KOTOpble MoryT npMBMMaT:& aaa~eHMfl 0 MJIJ.1 - lri1. 

ltl3 CX6Mbl BH.l(HO, qTO 6CJIJ.1 Ha o6a :BXO.l(a ITO,l(aiOTCfl O.l(MHaKOBhl6 

CHrHaJibl (JIM60 o6a 0, JIM60 o6a- ltll), TO TpHO.l(~ OCTaiOTCfl 3aKpbl

TblMM, T.K. 6aaa l1 8MHTT6p 060MX TIHO~OB HaxO,l(flTCff ITO,!( O.l(HHM ' 

11 TeM :m:e rroTeHUHaJioM, a aanpiDiteHMe 6aaa-aMMTTep Us:J = o. 
ECJ!l1 Ha BXO.l(Dl ~CKJI. Jt1Jll1'1 CHI Ha.JIH ITO.l(aiOTCfl pa3Hbl6, TO 

TPHO.l(, Ha 6aay KOTOporo 6hlJ1 ITO,l(aH CHrHaJI - M1 , OTKpbiBaeTCfl, 

Bbl3b1Bafl T6M CaMbiM ITOHBJ16Hl16 CHrHaJJa - Jtll B KOJIJI6KTOpHOi1 U6ITH, 

~TO CBJ.1,!(6T6JI:&CTBY6T 0 H6~6THOCTH IW;z:(a H3 ;n;:ayx ,l(BmiJ~HbiX paspfl.l(O:B. 

Jlnff ITOJiy~eHHff CX6Mbl "~eT - HeqeT" Ha 60JI:&mee ~HCJIO paspMOB 

cocTa:aJIHeTCfl uenoe 11 .l(epe:ao11 Hs no;r,o6HhlX nltlcKn.1'1JIM". CxeMa 

COCTOMT 113 HeCKOJI:&KIDC STruiteftt. BXO;l,HbiM CMrHaJIOM ,l(JIH RaJlt,l(OrO 

STaJita CJiymHT BbiXO.l(HOi1 CMrHaJI rrpe,l(b~ymero. Heo6XO,!(HM06 qJ.1CJIO 

STa:m:ett SaBMCMT OT ~HCJia BXO,l(OB CXEMhl. JlJiff Jiy~mero COrJiaCOBaHMfl 

ITO ITHTaHHIO B STa)Kax MCITOJI:&3yiOTCfl ~ PHO~hl THITa h - f - 1'\.. H 

r- n.- P· • BhlXO;zJ;HOi1 CHrHaJI rrocne;z::Hero ( :aepxaero) STruita wopMH-

pyeTCH H ITO,l(a6TCfl KaK Cl1rHaJI Heqe'J'HOCTH rrpMHMMaeMoro Ko;n;a Ha 

O;li;HH 113 BXO,l(OB YTITI. ~TOT Cl1rHaJI l1 rrpMHHMa6Mhli1 KO;ll; aaiTMChlBaiOTCfl 

B Yllii O;ZJ;HO:Bp6M6HHO Ha O~HO:ti CTpOKEI. -llo;n;o6Hafl CXeMa "qeT - HeqeT11 

Mcrron:&ayeTCH 11 npH cqHTHBaHPJH HHWOPM8.UHH c MarHHTHO:ti neHTbl. 

3,!(60:& TaiO!te rrpOMCXO;zJ;MT rrpOBE1pKa C~MThlBaeMOrO CHrHaJia Ha 

qeTHOCT:&, a aaTeM nonyqeaau:iii pesyn:&TaT cpaBHH:aaeTca c peayn:&Ta

TOM, 3anHCaHHblM BM6CT6 C KO.l(OM Ha MarHHTHOi1 Jl6HT6. IlpH COBIT~e

HHH HX c~HT~aeMHtt KO.l( npoxo.l(HT HH copTMpyro~ee ycTpo~cT:ao, npH . 

H6COBIT~6BHH - OT6paCb1Ba6TCfl. 
·~'f'' I 
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IY. BnoKH npeo6paaonaHHfl KOAOB. 

4-I. BnoK npeo6paaonaHHa KO~a BnK-I H reHepaTop 
ClU'ITbtBaHHfl rcq. 

Cnyxe6able MMnyn:&cbl, aeo6xo;zunnte ;n;na pa60Tb1 6noKa npeo6pa

aonaHMfl BilK-!, Bbtpa6aTb1B86T reHepaTCip TOKOB CllMTblBaHHfl, CX6M8 

KOTOporo UOK83aH8 Ha pHC.37a, a Bp6M6HHb16 COOTHOm6HPifl - Ha 

pPic.376. 

llpPI pa60T6 B ;li;B6 CTpOKM pane 1?1 , R2 PI R3 B036yllt;zt6HH, 

TaK liTO MMnyJI:&Cbt npaMoyrOJI:&HO~ wopwl OT MYJI:&TMBPI6paT6pa MB 

(I pmc .376) no:ztamTca a a cqeTHblit nxo;t TpHrrepa T. Bmco;n;HHe . 

cMrHBJibt Tpmrrepa T (2, 5 pHc.376) :ztnqxpepeanmpyroTca H no;ztaiOTCfl 

Ha fiOBTOpMT6JIH ill 11 ll2. llOJIOJKPIT6JI:&HU:~ HMnyJI:&C C BblXO;n;a ll2 

t~epea KOHTaKTht 4,5 R 1 no;n;aeTca a a H~I, KOTOpblA wopMmpyeT 

OTpH~aTeJI:&Hblit HMnyJI:&C CliMTbtBaHPifl Yrn1-I PI Yllll-2 (4 pMc.376). 

C DOMOIIt:&lO 11:~3 ¢}0pMMpyeTCfl HMUYJI:&C Di3p6HOC8 7 ·, KOTOpbtit 

a~epxaa OTHOCHTen:&Ho HMnyn:&ca CliHTJmaams YTIIT-I H Yllll-2 4 

aa nenmliHHy nepHo;n;a Myn:&THBH6paTopa MB. 
no CHrHaJiy 4 H3 Yllll-I H Yllll-·2 CtiHTiltBaiOTCfi I9-paapa;ztHb16 

;ltBOHliHb16 KO;ztbl. Ko;n;OBbt6 HMnyJI:&Cbi YTITI··I UOCTynaroT Ha COOTB6TCTBY:JO

ntM6 BXO;ltbl CX~M HnMI + ItlnMI9 6JIOKa Billi-I (pmc.3S+42), ¢}0pMHpyroTCH 

.c llOMOIIt:&IO ¢}0pMMpOB8T6JI6it ~I + ~IS H no;n;aroTCfi ;n;anee Ha YCHJIHT6JIH 

38UMCM HaKOilHT6Jlfl Ha MarHHTHOti JI6HTU. Ha M8rHHTHY10 J16HTY aanH-:

CbiBaiOTCfi nepBHe IS paapa;n;on 36-paaplmHoro Ko:zta (nepBaa cTpoKa). 

0;ztHOBp6M6HHO C STHM KO;lt OT YTITI-2 qepea HHBepTOPhl VlH-1-+ MH-IS 

aanoMHHaeTca aa TpHrrepax TI + TIS. Hunyn:&coM ? pHc.376 
. . . 

npoHSBO:ztPITca onpoc exaM HI+ HIS (pac.38+42), PI KO;n; YIII1-2, 
J, ' • .• 

KOTOpwt XPaHHJIOfi· Ha TpHrrepax, qepea HJrni + 11Jmi8 H wop:ampo:BaTeJn 
I 

I •' 

·. 
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M~I ~ M~I8 sanHChlDaeTcH Ha MarHHTHyro neHTY (DTopaa cTpoKa). 

MMnynDC 7 O~HODpeMeHHO C STHM no~aeTCfl Ha MnMI9 H ~epes H~I9 

npOH3DO~MTCfl sanHCD npH3HaKa DTOpO~ CTpOKH. H~2 DHpa6aTWDaeT 

cHrHan: ycTaHODKH D 11 011 TpHrrepoD TI t TI9 9 no s~HeMy 

WPOHTY HMnynDca 8 o~HODH6paTopa saAep~KH OB, KOTOPH~ sanyc

KaeTca HMnynDCOM 7 . qepes noDTOPHTe~H III ~ ITI9 H III - rr19 
npH cpa6aTbmaHHH pene COOTDeTC_TDYIDinHX: _rpynn KO~H YIITI-I HHH YITIT-2 

uoryT 6hlTD no~aHH·O~HonpeMeHHO Ha DXO~ KSY nH6o MOSY. 

4-2. BnoH npeo6paaoBaHHe uo~oB npH BocnpoHaBe~eHHH 
(BIIK-2). 

EcnH aam'JCD Ha M8rHllTHyro neHTY npOH3B0,1J;HH8CD B ~Be 

CTpOHH, TO npll BOCfipOH3Be~eHHH napanJt6HDH0-IIOCne~OBaTenDH~~ 

HO~ (Ha~p) Heo6xo~nMo npeo6pasoBaTD 11 napannenDHhl~. llpeo6paaoDa- . 

. HHe napannenDHo-nocne;n;oBaTenDHoro HO)l8 B napannenDHhlH npoHSBO

~HTCH c IIOMOJnDID CSnoHa BllK-2 pHc. 43 "i~ 48 H cxeMy ynpaBneHHH 

6nOHOM BIIK-2 pnc.48a. 

Ko;n;OBNe HMTIYJIDCbl C BhiXO~a YCHJrHTeneH BOCfipOlil3B6,1J,eHllfl 

I 4 I8 o;n;HOBpeMeHHO no;n;aroTCfl aa BXO~il BeHTHn~~, pacnono~eHHhiX 

B fl~6HH8X ~P-I2 H ~-II (pnc.43,44), a TaHme H8 BXO;D;bl B6HTHHe~ 
'. 

perHcTpa, pacnonomeHHoro B H~etiitax ,Z{P IO, ,Z{P 9, ~P 7, ,Z{P 6 

(pnc.45 4 48). Ko;n; npoxo;n;nT ~apes Dell~nnn B1 -t B18 (pnc.43,44) 
. . . 

HHll 38HOCHTCfl D perllCTp (pllC • 45 + 48) B 38BtiJCMMOCTH OT ynpaBmno-

ll(ero noTeHUHana, no;n;aBaeMoro Ha Bewr~mM OT cxeMDJ ynpaBneHna 

BITK~2 (pHc.48a). Tipn BOCTipOH3Be;n;eHHll KO;n;a rrepBOM CTpOKH TpHrrep 

!9 paspa;n;a (pHc.48a).ycnnnTe~ett BOcnpoHaBe;n;eHHH ocTaeTca B " 
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~CXO~HOM COCTOHH~~ (no I9 ~OpO~He B STOM cnyqae C~raan He 

TI~WeTCfl) • IlOTeHWJ8H STOrO Tp~rrepa qepea TIOBTOP.~TeJI~ II2 , II4 , 
1' ~HBepTOp. ~ HOHT8HTbJ B03c5YJK~eHHOro pane R3 TIO,IlaeTCH Ha BeHT~JIH 

B19 ~ B36 , OTHPhlBaH ~x. IloTea~~an c npyroro nJieqa Tp~rrepa 

no~aeTca aa B1 - B18 , aaHphlBaH Hx. TaH~M oc5paaoM KO,Il nepBoM 

CTPOHH aaliOC~TCH B per~CTp (p~c.45 + 48). 

IlpH BOCTip0~3B8,Il6H~~ HO,IlOB BTOpO~ CTpOHH TIO I9 ,IlOpOXHe 

np~XO,IlHT HMTIYJIDC 9 HOTOpblM B3BO,Il~T Tp~rrep I9 paapH,Ila, HOTOpblti 

aaHphlBaeT BeHTHJI~ B19 ~ B36 H OTHPh1B3eT BeHTHJIH B1 + B18 , 

11~4 H ft1~ 5 • Ko.Il BTopott cTpoH~ npoxo,Il~r qepea B1 -t B18 .. 
. . . 

HS. HOMMyTaTOp K2 ~qepea pane rp.B), 3 TaHllte Ha HOMMyTaTOp K3• 

0,IlHOBp6M8HHO C ST~M OTIOpHbl~ CMrHaJI TI)OXO,Il~T qepea 11~4 ~ ycTaHaB

JI~BaeT B "0" TpHrrepa perMcTpa, B HO'~opoM xpaaMncH ROA I cTpOK~. 

Ilp~ YCTaHOBHe .B "0 11 TpMrrepOB !f>OpM~pJJOTCfl l1MITYJIDCbJ C TIOMOIIt:&IO 

,IlH!flfl>epeH~PYIOIJU7X ~enoqeH l1 CX8M 111<1> ~ O,IlHOBpeMeHHO C HO,IlOM 

BTOpOM CTPOHM TIO,IlaiOTCfl Ha HOMA~TaTOp K2 ~ K3• 

BeHT~JI:& fti<l>S OTRpblBaeTCfl TOJI:&HO C npMXO,IlOM HO,IlOB 

BTOpOM CTpOH~, TaR "t!TO TIYCH Ha ycTpOHCTBO OTc5opa no~aeTCfl 

nocne npeoc5paaoBaH~H HO,Ila B napaJIJieJI:;,abJ:ti. 

Ilp~ aan~cM B O.IlHY cTpoHy I9 ,IlOpOJICHa McnonDayeTcH HaR 

I9 paapH,Il. C noMom:oro pene Ri. (p~c .4~>) no,IlHJiroqaeTCH BXO,Il I9 

B8HT~JIH BHK-2, a BXO,Il ynpaBJI8H~H STO:~o BeHTHHfl TIO,IlHHIO"tlaeTCH 

R mMae ynpaBneaMH BeHT~JIHMH B1 - B18 ,.c noMomDro peJie R1 HCHJIID

"tlaeTca nepBbl:ti Tp~rrep perMcTpa, a pe~re ·· Sit no,IlRJiroqaeT wxo,Il 

I9 paapff,Ila R ROMMyTaTopy /( 3 • 

llpH 38lll1C~ B O,IJ.Hy CTpORY pa6o~~aiOT TOJI:&RO B8HTHJIH 

B1 ~ B19, noaTouy B cxeMe ynpaBJieHHH BITK-2 (puc.48a) c 

.,.1' 
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nouo~DID pene R3 aa BeHT~n~ B1 + ·B19 no~aeTcH nocTOHHHO ayneBo~ 

noTeHUHan (Ha BXO~ ~HBepTopa" liiH2 no,~aeTCH - 12 B ) , HOTOpblit 

OTHpUBaeT ~X, a Ha Brg + B36 no~aeTCH noTeHUHan - I2B, HOTO

puit 3aHpb1BaeT ~X. lll~S llOCTOHHHO OTHpbiT, TaR qTQ nycR ycTpO~

CTB8 oT6opa npoRaBo~~TCH c np~xo~oM Ra~~oro onopaoro c~raana. 

BocnpoHaBe~eHHe 36 paapH~HbiX RO~OB npH ~B~EeHHH neHTbl 

B 06paTHOM HanpaBneHHH (pe~HM "peBepc") XapaRTepHO TeM, qTQ 

BTOpaH CTpOHa (Mna~WHe p83pH~b1 HO~OB) H npH3HaR BTOpO~ CTpOHH 

ctmTUBaiOTCH nepBblMH. TaR HaR cxeMa ETIK-2 HMeeT TOnDKO I8 paa

PH~Hblit perHCTp, TO B STOM cnyqae Ha perHCTp aaHOCHTCH nepBb1e 

·!8 paapH~OB KO~a. qT06b1 He HapyruanCH nopH~OK ynpaBneHHH B6HTH

HHMH H Ha KOMMyTaTope K2 He Tpe6oBanaCD nepel{OMMyTanHH, npOHS

BO~HTCH cne~yiO~e nepeKJIIOqeHHH • C I1 OMO~DIO pane £11 MeHHIOTCH 

M8CTaMH nneqH TpHrrepa !9 paapa~a YCHnlfTBHH BOCllpOH3Be~eHHH 

.(pHc.48a). C noMO~DIO pene rpynnH B Bb1Xo~a I9 + 36 paapH~OB 

ETIK-2 llO~HniOqaiOTCH COOTB6TCTB8HHO Ea I-18 BXO~U HOMMyTaTOpa 

K2, ·a BUXOAU I .. I8 ETIK-2 - a a 19 -t 3~ BXo~u K2• 
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Y. HaKon~TeHD Ha MarH~THoti neHTe (HMn). 

5-I. KpaTK~e cne;neHIHi· 

B o6opy;n;onaHHe JI6HTonpoTHiitHoro MexaHHaMa THna T;ll-!1- B oc

HOBHOM BXO;ZJ;HT: M6XaHlf1qecKaH qaCT:&, ()HOK ynpaBH6Hli1fl li1 6HOK 

nHTaHHH. 06opy;n;onaHHe npe;n;aaaHaqeao ;n;JIH aanHcH 1t1 nocnpoHane;n;e

HHH napanneJI:&HhlX KO;ZJ;OB Ha MarHHTHyro HeHTy, mHpHHa KOTOpOH 

25,4 MM. liiM86TCfl B03MOJKHOCT:& nyTeM ll3M8H6Hli1fl KOSqxilHUH8HTa 

pe;n;yKD;liH nonyqaT:o aeo6xo;n;li1Myro cKopooT:& B mHpOKOM ;n;Hanaaoae. 

JlHH OliHCTKH B03;ZJ;yxa B OTC6K6 Ji6HThl li1M66TCH 6HOK g)11H:&Tpa

UHH. EbiCTPLiti paaroH neHThi ;n;ocTliraeT<:H ;n;efilcTBJIIeM s<.P{PeKTliBHOfit aa,1ta 

lltKH M6XaHJII3Ma HOpMaH:&HOrO aanycKa H npouecca BOCnpOH3B6,1l;6HHH 

IIIII! aani!CII )10 T6X IT.O~~ ITO~ He )lOCTIIrByTa BUClpaHBBJI CKOpOCT:&, 
uc '19 

EHOK ynpaBH6HHH CMOHTl'IpOBaH no;n; H6HTOnpOTHJKHhiM Mexamm-

MOM, O;ZJ;HaKO era MOJKHO ycTaHOBl'IT:& l3 Jii0606 M6CTO Ha paCCTOflHHH 

;zi;O 6 M6TpOB OT H6HTOnpOTroKHOrO MexammMa. 

HaTHmeHHe neHThl no;n;;n;ep~l'IBaeTCH npaKTHqecKH ·nocTOHHHUM 

no nceM ee ;n;HHHe 6naro;n;apH MexanHa~r aanycKa H ponHKaM HaTHJKe

HHH. 

C nOMO~:&ro l'IH;ZJ;l'IKaTOpa nOHOJit6HHH MOJitHO onpe;n;eHl'IT:& HYJKHbiH 

yqaCTOK 1ieHThi. ECHH annapaT HaCTpOell H6;ZJ;OCTaTOliHO TOqHO, a 

T8JOJ.t6 6CHH OKaHlllt1Ba6TCfl 11Hl'I nopB6TCH H6HTa, TO H6HTOnpOTIDitHhiH 

M6XaHH8M aBTOMaTHqeCKH OCTaHaBJIHBa6~!Cfl. neHTOnpOTIDltHblfit M6XaHH311 
.. , 

MOlltHO TaKllte OCTaHOBliT:& BKJ16l'IBaHl'I6M HpoapaqHJ:iiX KyCOqKOB H6HTbl 

B TOM M6CT6, r;n;e Tpe6yeTCH OCTaHOBKH. 

EHOKHPOBim o6ecneqlf1BaroT HOpMaJffiHyro pa6oTy MamHl:lbl npH 

OTCYTCTBHH onepaTopa. 
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5-2. KpaTK:He xapaKTepHo~~MIU'I yoTpoL\oTBa. 

Jle HT onpo~~ aJKHblit EJIOK 

BbiOOTa 

IllHpHHa 

rnyOHHa 

Bee 

6) MexaHHtiecKHe 

MexamraM 

88,9 OM 

48,3 OM 

39,4 0¥ 

54,5 Kr 

2,54 OM 

ynpaBJI6HHff 

17,8 OM 

48,3 OM 

38,1 OM 

15,9 Kr 

IllHPHHa JieHTbl 

Tomruma neHTbl 

]lHa.MeTp C500HHbi 

]lJIMHa JieHThi 

OT 25,4 MK ~0 55 MK 

35,6 OM 

2196 M 

BpeMa s anyoita: 

Ha OKOpOOTH I20 ~/OeK (304,8 OM/OeK) 

Ha OKOpOOTH 60 ~/oeK (I52,4 OM/OeK) 

Ha OKOpOOTH 30 ~/OeK (76,2 OM/OeK) 

sanyoK Ha HH8lliHX OKOpOOTffX 

BpeMn sanyoKa npHJKMMHOro poJIM:H§:.: 

Ha OKOpOOTM I20 ~/OeK 

Ha OKOpOOTH 60 ~/OeK 

Ha OKOpOOTH 30 ~/OeK 

BpeMa nepeMOTKH: 

npH TOJimMHe JieHTbi 
25,4 MR. 

He c>onee 5 oei\ 

He c>onee 2 oeK 

He c>onee I oeK 

He c>onee 0,5 oeK 

MeHee I oeK 

MeHbllle 0,5 ceK 

MeHee 0,2 oeK 

He C503Ibill8 5 MMHYT B JIIDOOM HanpaBJieHH~ 0 ~JIHHOL\ JieHTbl 2196 M. 

BpeMH OOTaHOBKH! 

npH OKOpOCTH 60 ~/OeK 

npH OKOpOOTH 120 ~/ceK. 
He C5onee I oeK 

He c>onee 2 ceK 
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B) SneKTPli~ecKlie. 

MCTOqHHKli nHTaHHfl 

lloTpeoJieHlie MO~HOCTH 

llpe;noxpaBHTeJIH 

200-250B, 50 r~, O;ZJ;HO~a3Hbl~ 

(24B TIOCTOflHHbi~ TOK OT BHyTpeHHero 
HCTO~HliKa n~TaHHH). 

300 BT 

2 X 5 a OT CeTH 

5 a .npH TICCTOflHHOM TOKe • 

. llpH HopMan:&HbiX ycnoBHflX TpaBc~opMaTcp Tr (pHc. ~9 ) ycTaHonneH 

Ha 240B H liMeiOTCfl OTBO;ZJ;bl Ha 200B Ill t lOB ( C;ZJ;eJiaH KaK naTpyooK), 

2I0B ;ZJ;Jifl nHTaHlllfl MOTOpa TOHBaJia. nnp, C6Tli OTJilllqHOrO OT 240B 

Hcnon:&aYIOTCfl cne;ny10~e nonoJiteHlifl! 

HanpHJiteHlie Bxo;n;Hhle KneNMbi KneMMbl 
ceTH KJieMMbi MOTCpa TOKa 

TOHiaJia 

250 250 l:IO 3I 

240 240 ':IO 3I 

230 240 240 36 

220 240 £:40 36 

2IO 2IO !:IO 3I 

200 200 £~IO 3I 

HanpmiteHlifl ;ZJ;aHhl B BOJI:&Tax. 

qTOObi liMeT:& ;ZJ;OCTyn K OTBO;ZJ;aM TpaHC~OpMaTopa TI HyxtHO CHliiMaT:& 

KOlltyx BhiTIP.flMliiTeJifl ( 4 illT. 2BA BliiHTbi), ~ 

5-3. OnMcaalie OTAeJI:&HI~ ycTpOMCTB. 

5-3-I. 8anycKaiO!llee yc:TpOijCTBO. 

B neHTonpoTHJKHOM MexaBHaMe neHTa ;n;BHllteTcH onaro;napn 

TOHJJaJiy. Bpa~eHHe TOHBana.·oc~eCTBJIHeTCH C TIOMOD\:CIO TpeXCKOpOCT-
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Horo c~mxpoHaoro ~BIIIraTeJifl (ueHTPaJIJ,Hbi:ti: ~BJIIraTeJI:&) qepes 

cJIIcTeMy nepe~a"tJJII. MMeeTcfl ~Be CJIICTeMbi nepe~aqJII: ~:ayxcTyneH"tJaTaH 

III O~HOCTyneH'tJaTafl. IIep:Bafl JII3 HJIIX JIICitOJI:&3y6TCfl npJII sanycKe 

TOH:BaJia Ha 6biCTpbiX CKOpOCTflX (IY; Y; YI U03I0*6HJIIfl nepeKJiro'tlaTeJifl 

S b piiiO. 51 ) , a J3Topafl - npJII Me~JIEIHHbiX cKopocT fiX (I; II; Ill no-
. . 

JIOJ!teHJIIfl nepeKJIIO"tJaTeJifl $1::>). ]l:ayxcTyneaqaTafl cHcTeMa sanycKaeTc 

MarHJIITHO~ MytflTOti X 3 , a O~~OCTYUEIH~HTafl - C UOMOIIt:&IO COJI6HOH~a 

L 5 . HanpHMep, :a noJioJiteHJIIflX I, II, lll nepeKJiro'tlaTeJIH S'b KOHTaKThl 

ero I III 2 3aMKHyTbl, Hanpmit6HJII6 - 241:, no~al3a6M06 OT J3hlUPflMJIIT6Jifl 

11 R ( a a KOHTaKT I nepeKJIID'tlaT63Ifl s:'D npliKJI~hll3aeTCfl Ha 

coJieHOJII~ L5 (KOlJTaitT I). Ha KOHTru·:T 4 coJieHOIII~a qepes conpo-

TJIIBJI6HJIIe IOO.Jl UOCTOflllHO no~aeTCf: Hanpfl*6HJII6 + 24B, T • a. :B 

noJioJiteHHflX I, II, Ill nepeKmot~aTeJifl St.• qepes coJieHOli~ L5 
TOK, npiiiXO~liT :B ~BJIIJK6HJII6 cep~e'tJHJIIK COJI6HOJII~a, BKJIIOqafl O~HOCTy

neHqaTyro CJIICTeMy nepe~a"tJIII. 

B STO BP6Mfl Myq>Ta X3 , KOTO}'afl sanycKaeT ~ByxcTyneH'tlaTYJQ 
CJIICT6MY nepe~aqJII, He pa60TaeT, llOTOlv'y 'tJTO Ha ee KOHTaKTbl 

(KOHTaKT I x3 ) llJIITaHJII6 no~BO~liJTCfl qapes HOpMaJl:&HO 3aMKHYThl6 

· KOHTaKTbl coJieHOlll~a L 5 (KOHTaKT 6,5). TaKHM o6pasoM, Myq>Ta 

MOJiteT sanycKaT:& ~EyxcTyneH'tlaTyro CHc~eMy JIJIIm:& J3 noJioJiteHHflX IY, 

Y, YI nepeKJirot~aTeJIH~t> , KOTOpbie nfe~HasHaqeHhl ~JIH 6blcTporo 

nycKa TOHEaJia. UeHTPaJI:&Hhl~ ~BHraTeJI] HMeeT TPIII cKopocTH :apame

HJIIfl 750, I500, 3000 o6/MIIIH, KOTOpble ocymecTJ3JIHIOTC.fl nyTeM nape-

. KJIID'tl6Hl1fl 'tJliiCJia nap llOJIIOCOB (piiiC ~ ~9 ). , a T8.10It6 nepeKJIID'tJ6HH6M 

6MKOCTJII CI, C2 ~JIH wasOBOti KOppeKUJIIH~ CKOPOCTJII BpanteHJIIfl 

~BHraTeJifl 750, ISOO, 3000 o6/MIIIH cooT:aeTCTBYIDT ~:BliiJiteHIIIHM JieHThl 

I5/I6 III 30; IS/8 III 60; IS/4 III !20 ~/ceK npH xoa~IIIU116HTe pe~K

UHH, paBHOM e~HHJIIU6• ITOOJI6 JII3M6H6HJIIfl nepe~aTO'tJHOro OTHomeHHfl 
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. illKHBOB 0 I:! Ha OTHOilleHIHI 38:!08 OI:opOOTH CTaJIH paBHH 0,33 li 

II,04; 0,69 H 22,08; I,38 H 44,!6 1.(/0eK, T.e. 0,84 H 28; !,8 

li 56; 3,'5 H !!2 OM/OeK OOOTBGTOTBGIIHO. 

5-3-2. YoTpotl:cTBO HaTmrteHHH naHThl. 

naHHOe YOTpOHCTBO CJIY~HT AJIH OOXpaHeHHH noOTO,HOTBa 

HaTIDitGHHH JIGHThl. HaTIDitGHHe JI(}HThl poryiDipyeTOH Ha AByx yqaOTK8X 

( OT BepXHero ABHraTGJIH AO TOHBaJia 11 OT HlifJKHero ABHraTeJIH AO 

TOHBaJia) He3aBHOHMO C nOMOmDID AByx lifAGHTH'liHbiX 3JI6KTpOMeXaHH

qeoKHX OJIGAHmHX Ol-'IOTGM. COOTaBHhiMl-'I t~aOTHMl-'1 OJIGAHme~ OHOT6Mbl 

.HBJIHIOTOH OTqeHTpHpOBaHHhiH pWiar H l'PaWHTOBOe nepeMeHHOe conpOTH 

JIGHHe. 0AHH KOHeq Phltlara:ooeAHH6H C: nepeMeHHhiM oonpOTHBJIGHl-'16M 

H ynpyroti npYJKHHOH, a Apyrofi KOHeq - 0 pOJil-'IKOM, no KOTOpOMy 

npOXO~HT MarHHTHaH JIGHTa. 

HepeMeHHOe oonpOTHBJieHHe B Ol!OID oqep6AD OOGAHHGHO llOOJIGA 

BaTeJIDHO 0 06MOTKaiv111 ABHraTGJIH. B liOpMaJIDHOM pa6ot~eM OOOTOHHHH 

pbit~ar HaxO~VITOH B cpeAHeM n_onmite!mitr. · Eon11 H3MGHHTOH HaTIDiteHHe 

neHThl, AonycTHM oHo yBeJIH'liHJIOOD, TCI KOHeq phlt~ara c ponHKOM 

CTpeMMTOH K BHyTpeHHeMy OBOeMy npe];eJIDHOMY llOJIOJKGHHIO. ilepeMeHH06 

oonpOTHBJI8HHe OOGAHHGHO TW\, liTO B AaHHOM onyqae oonpOTHBJIGHHe 

ero YBGJIH'liHTOH, liTO npvtBeAeT K YM611Dill8Hl-'IIO TOKa, · npOTaKaromero 

qepe3 06MOTKH. YMellDillHTOH BpamaromHit MOMGHT. 00Jia6JIHGTOH HaTHJKe-

HHe JIGHTbl. TaKJKe AGHOTByeT 331GKTp01[6XaHH'liGOKaH OJIGAHmaa OHOTeMa 

/l-'1 B HHlKHeM OTOeKe JI6HTbl. TaKVIM o6pa30M, HaTHll\GHHe JIGHTbi B 060HX 

OTOGK8X JI6HThi OOXpaHH6TOH OTpOrO nCtOTOHHHbiM no B06My AHaMeTpy 

C50C5HHbt. 

llpH oe5pb1Be 316HThl VIJIH KOrAa JIEHTa KOHtlaaTOH HaTHZ8HH6 ee 

OTOyTOTByeT, H o6a pblllara no~ A6tlO!!'BH6M npy-litHHhi 0Tp6MHTOH K 
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BH6WH6MY Kparo. Tip~ :3TOM OH~ BKJIIOttaiO~! ~Ba M~KpOBhiKJIIOqaT6.7IH, 

KOTOpble OOe~~H6Hbt napa.7I.7I6.7I:&HO, TaK 11TO np~ O~HOBP6M6HHOM BblK.7II0-

'16H~~ ~X· no~aeTOH KOMaH~a Ha OOTaHOHKY . .7I6HTOllpOTmitHOr00 MeXa

HH3Ma. 

5-3-3. TopMos. 

YoTpO~OTBO TOpM03a BK.7Irotta6T B ce6fl MaxOB~K, TOpM03HYID 

.7I6HTY H C0.7I6HO~~, oep~eqH~K KOTOporo ooe~~H6H C TOpM03HOit .7I6HTOil 
' 

C~Jia TOpMOJK6H~fl 3aB~C~T.OT HanpaBJiell~fl Kpen.7IeH~H .7I6HTbl, llOOKOJI:&-

KY O~~H KOH6Q e~ 3aKpenJieH ZOCTKO C KOpnyooM, a BTOpOI KOHOQ 

ooe~~HeH 0 npyUHOH H ll.7IYHJKepOM OOJHIHO~~a ( PHC. SO ) • TaKoe 

HanpaB.7I6H~e Kpen.7I6H~fl TOpM03HO~ .7I6H~~hl 3aB~O~T OT HanpaB.7IOHHfl 

:apali(OH~fl ~B~raTeJIH, T.e. TOpM03 ~e~C:TBY6T orJ!g)eKT~BHO, 6C.7I~ 

TOpM03HaH Jl6HTa B MOM6HT OTnycKaH~fl 00.7I6HOH~a no~ ~ettOTB~eM 

llPYJK~Hbi pa6oTaOT Ha 3aKpyq~BaHPie. TaK~M o6pa30M, TOpM03 TaKOH 

KOHOTPYKU~~ pa6oTaeT o~OKTPIBHO TOlli,KO np~ onpe~6.7I6HHOM Bpall(e

H~~ ~BPiraTOJIH. 

Ytt~TbiBaH TO, liTO B aHr.7I~HOKOM MarHHTOWOHO JIOHTa HaMaThi-· 

BaeTOH Ha 6o<5~Hy MarH~THbiM C3106M BH~rTp:&, a B H.aw~X MarHHTOrJ!OHax 

Iia060pOT, HaM npPIWJIOC:& ~3M6H~T:& HanpaBJI6H~e Bpall(eH~fl B6pXHero 

~ H~JKHero ~B~raTeJieil ~ HanpaBJieH~e i:axo~a JieHThi B 6o<5~Hy a TaM, 

'tJTOC5hi ~HrJ!OpMaQ~fl, 3a~OaHHaH Ha HaiDIX yoTpOtiCTBax, MOrJia 

BOCllp0~3BO~~T:&Ofl Ha MarH~TOrJ!OHe Tn-L.. nJIH :3TOrO llOH~06~.7IOO:& 

nepe~e.7IaT:& TOpM03H06 ycTpOtiCTBO, 'tJTOdhi TOpM03 ~OitCTBOBaJI 

a!MeKT~BHO (cM.p~o.S01 Si ). 

5-3-4. VlH,1J;~KaTOp I:OHga Jl6HTbi. 

VlH~~KaTOp KOHQa .7I6HTbi C.7IYJK~T l;.7Ifl OCTaHOBK~ .7I6HTOllpOTHJK

HOrOMOXaH~3Ma np~ OKOHttaH~~ H.7IH o6phll36 .7IOHTbi. ·OH.OOCTOHT H3 
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ocBeTIIITeJI:&Hot-1: JiaMTIO't:lKIII ( I L Pe piiic. ~ 9 ) , ~OTOTpaHaiiicTopa VT 1 

III peJie PL f: . JlaMnoqKa III <})OTOTpaH:3IIICTop n HopMaJII>HOM pa6otieM 

llOJIOlK6HIII'III OTHOCIIIT6JII>HO ;npyr ;npyra pacnOJIOllt6Hbl TaK, 'tlTO MarHVIT

HaH JI6HTa npOXO:AIIIT M6llt:AY HIIIMIII III np3llHTCTBY6T nona;naHIIIID CB6Ta 

Ha ~OTOTpaH3IIICTOp. llpiii o6phlBe JieHThl CB6T OT JiaMllO't:lKIII nona;naeT 

Ha <lJOTOTpaHaiiicTop, KOTOpblti Dbi3biBae r cpac5aTbiBaHIIIe peJie PL t=, 

Ha O:AIIIH KOHen Oc5MOTKIII KOTOporo no;naeTCH HanpiDKeHIIIe - 24B, a 

BTOpOH KOHen TIO:AKJIID1:!6H qepea TpaH3IIICTOp ~T1 Ha + 24B. llpiii nona

;naHIIIIII cBeTa Ha <!JoTOTpaHaiiicTop conpoTIIIBJieHIIIe ero YM6HI>maeTcH, 

't:lTO BbiabiBaeT cpac5aTbiDaHIIIe peJie PLl:·. KoHTaKT PLF1 cJiyJKIIIT :AJIH 

caMo6JIOKIIIPOBKIII. KoHTrutT PLF 2 J:aapbiBaeT nen:o c5JIOKIIIpOBKH 

oc5MOTOK peJie PLA , PLB , PL C III PL ~ • Jl;JIH ocTaHOBKH 

ycTpOHCTBa D Ha't:laJie III KOHne JI6HThl npiiiKJI6IIIBaeTCfl~ npoapa't:lHbiH 

pOKKOp;A, ;AJIIIIHa KOTOporo :AOJilltHa c5bi~:& He M6H66 127 OM, 1:ITOc5bl 

Oc56Cll6'tJIIIT:b OCTaHOB M6XaHIIIXMa c5ea LOJIHOrO CMaTbiBaHJIIH pOKKOp;Aa 

npH nepeMOTKe JI6HTbl Ha CI~OpOCTIII 400 ;n/ceK. 

5-3-5. LiH;niiiKaTOp CKOpOCTIII JI6HTbl. 

nen:r:, IIIH:AIIIKaTOpa CKOpOCTIII JI6l1Thl ynpaBJIH6T ;net-i:CTBIII6M npiii

lltiiiMHbiX pOJIIIIKOB. 11MeeTCH poJIIIIK, I\O~~opblti npall\aeTCH no:A ;neiicTBHeM 

:ABIIIllt6HIIIH JieHThl. BHyTpiii POJIIIIKa llOMOII\eH <lJOTOTpaHaiiiCTOp vr 2. ' 

Ha KOTOPhlii nona;naeT cBeT OT JiaMn01IKIII I 1- Ps (piiic. ~~ ) qepea 

MaJI6H:&I\III6 OTDepCTIIIH, pacnOJIOJKGHHblt3 no OKpyjKHOCTIII pOJIIIIKa. llpiii 

npall\eHIIIIII poJIIIIKa !lJOTOTpaHaiiicTop VT2 Bhlpac5aTbiBaeT IIIMnyJI:&Chl, 

'tlaCTOTa KOTOphlX nponopniiiOHaJI:&Ha C::tOpOCTIII npall\eHIIIH pOJIIIIKa, 

T.e. CKOpOCTH JI6HThl. 9TH IIIMnyJI:&Obl <lJOPMIIIPYIDTOH 0 nouom:oro OX6Mhl, 

ooC5paHiwii Ha TpaHaiiioTopax V76 III VT7. IIooTOHHHaH BpeMeHH 

oTOt\ CXeMbl MeHHeTOH C ITOMOm:&ro KOHZJ;6HOaTOpOB 06,7 ,8 B 3aBHOIIIMOOT: 

...... \ ., 
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OT CKOpOCTH JI6HTbi, ycTaHOBJI6HH01ti C :10MOll\:&IO rrepeKJIIO'tlaTeJIH S '/) • 

BhiXo~Hoit cHrHaJI oT cxeMhi rro~aeTCH '{mpea HHTerpHpyromyro Rc 
nerroqKy,. cocToamyro H3 CIO,II M R,z.~ , Ha oaay TpaH3MCTQI?a,V78 , 

coe~:v~HeHHDiit oomeiti sM:viTTepHoii aarpyaHoii c TpaHaMcTopoM 1 V T9 • 
- ' 

TpaaaMcmop V T 8 paooTaeT Kart ~:v~cKpnMMHaTop HarrpmrteHRH. 

KaK TOJI:&KO qacTOTa IIOBTOp6HMH HMIIyJI:>COB cJ?OTOTpaH3MCTOpa V7::? 
yBeJIRqMBaeTcn, Ha 6aae TpaHaMcmopa VT8 yBen:v~qMTCH OTPHJlaTeJI:&-

. . 
Hhlit rroTeBo;MaJI. TpaHaHcTop 1/ T8 oTK])hiBaeTcH H B036YJB:~aeT pane 

PL E. TaKoe cocTOHHMe cxeMbi coxpaBH6TCH ~o Tex rrop, rroKa 

JI6HTOIIpOTIDKHDii1 MOXaHH3M He OCTaHOBM~~CH •. flpM OCTaHOBKe JI6HTOIIpO

THiKHOrO M6XaHM3Ma KOH~6HCaTOpbi CIO,J:I paapmrtaiOTCH qepea KOHTaKT!ll 

COJI6HOM~a L ~ . fiOT6HilHaJI oa3bl Tpali3MCTOpa VT9 ' CJie~oBaTeJI:&HO 
li IIOT6HD;MaJI SMHTT6pa TpaH3JIICTOpa vr~ perym~pyeTCH C IIOMOll.l:&IO 

noTeHqMoMeTpa R Jl.z • 

5-3-6. JIIEJJMKaTOp CKOpOCTI'I BPa!l\6HJIIH U6HTpaJI:&Eoro 

,n;BuraTeJB_. 

11E~Iu-taTop CitopocTH npameHHH TC 1EBaJia BKJIIoqaeT TpaHaHcTop-:-

. HYIO cxeMY, peJie PJ. 6 H TpaEcq)opMa~ op T2 • YcTpoitcTBO rrpe~HasHa

qeiJo ~JIH TOrO, qTOObi rrpemiTCTBOBaT:& ~6MCTBHIO KEOIIKH "flyeR" ~0 

T6X nop, IIOKa TOHBaJI Be Ea6paJI BbiOpcEEyro CKOpOCT:&. 

Ills CX8Mhi BKJIIQqe HHH 1.\6 ETpaJI:&H OI 0 }JBHraTeJIH /PHc .53/ BH}JH 0, 

qTO BXO~ TpaHCq)OpMaTopa T2 IIpH rrepeBJIIOqei-JHH CKOpOCTH BpameEJIIH 

Jl6HTpaJI:&Eoro }JBMraT6JIH nepeimiOqaT6JI8M. cS "J:> IIO}JltJIIQqaeTCH K CBo

OO~HbiM OOMOTKaM }JBMraT6JIH. 

B 3aBHCHMOCTli OT CROpOCTH BparueHHH pOTOpa Ha STHX OOMOT

Kax HaBO}JMTCH OIIp6}J6Jl6EHaH 8~C, KOTOpaH ~OCTHraeT MaKCHMjMa, 

KOr~a CKOpOCT:& BpameHHH Jl6HTpaJI:&HOrO }JBHraTeJIH }JOCTUraeT BbiOpaH

H06 3HaqeHH6. 8TO HanpiDit6Hli6 BbiiipHMJIH6TCH H no~aeTCH Ha 6aay 



- 52 -

TpaH311CTIDpa VT.3 • TpaH311CT0pbl V7j 11 vr'l (p11C. 't .9 ) 11M6IOT 

oomyro SM11TTepHyro HarpyaKy. ToK tie pea TpaH311CTOP VT3 yMeH:&lliaeTca. 

KaK TOn:&KO Ha ero 6aae ll0flBHfl6TCfl OOHOJK11T6H:&Hbl~ llOT6HU11an, B 

peayn:oTaTe qero yBen~ttti11BaeTca TOK rpaHa11cTopa V~ • Kor}:(a aTOT 

TOK }:(OCT~ttraeT 5-6 Ma, pane PL. 6 opa6aTbiBaeT H CHHMaeT 6noKHP 

KY C KHOITK11 11IIycK11 • IIopor cpa6aTbll3aHHfl CX6Mbl peryiDipyeTCfl C 

noMom:cro noTeHuHoMeTpa Rv 1 • 

5-3-7. CxeMa peBepca. 

CyutHOCT:& }:(aHHOrO ycTpO~CTBa 3aKHIOtiaeTCH B TOM, 't!TO OHO C 

noMom:cro nepeKnro'tlaTena III (pHc~~~) nosBonaeT nepeKOMMYTHpo:aaT:& 

OOMOTKH U6HTPM:&HOro }:(B11raTenH Ha BC6X ero CKOpOCTHX ( p11q. 0 3 ) 

IIepeKnrotiaTeneM III O}:(HOBpeMeH:lo nepeKOMMYT11pyeTCH }:(ononH11-

Ten:&Haa uen:c, cocToamaa 113 R -1 H RLP1 (pt-~c. 51 ) , KOTopaa 

113M8HH6T COOTHOI1I6H116 TOKOB, a cne}:(,)BaTeH:&HO 11 BpautaiOutHX MOM8HT 

:aepxaero H HHJKHero }:(B11raTene~. ,I{on:rcT11M, BKnrol!eH pemt-~M :aocnpo:vr 

:ae}:(eHliifl B npaMOM aanpaBneH11:vr. B aT,)M nonoJrteH11:vt l!epea nepeKmotia-
. I 

'.i. T~en:& III (p:vrc.S%.) KOHTaKTbi a Itt C::l. (pHc.S1) 3aMKHYTbi. Tor}:(a 
•I . , 

ayne:aaa g)aaa (cM.pHc.5l)) llepea conpi)T:vt:aneH11e R1 , HOpMan:&Ho 

3aMKHYThl6 KOHTaKTbl npmltHMHOro pon~tt::\a :vi l!epea HOpMan:&HO 3aMitay

Tbl6 KOHTaKThl pane RLC.J no}:(aeTOH Ja :aepxHl1i1 }:(BliiraTen:c (B.ZO. 

A K HVIJKHeMY ,li;BliiraTenro (H.I{) aTa JKe 1paaa no}:(aeTOH l!epea nepeMeH~ 

Hoe oonpoTHBneH11e X 2 , conpoTHBHI3H.~e KOToporo 6on:&ille IOO~ . • 

IlOSTOMy BpautaiOutHM MOMeHT BepxHero ;~BHraTena 6y}:(eT a.Hal!VITeH:&HO 

6on:ome, l!eM Hl1JKHero, 'tlTO o6ecnel!l1BaeT ag)g)eKTliiBHbit.i aanyoK :a 

npHMOM aanpa:aneHl111. 

IIpVI BKHIOtieH11l1 nepeKmo'tlaTeneM III ycTpot.tcT:aa pe:aepoa 

· ) OKaJltyTOH aawtHYThiMl1 KOHTaKThf a H .& (pHc. St ) • Tor}:(a Hy 
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g)asa qepes Rt , aopMaJI:&Ho 3aMKH1f.Tue KOHTaKTbl npHJKHMHoro po 

H qepes aopMaJI:&Ho saMKHYTHe KOHTaKTu peJie· RI-C3 no,naeTCH Ha 

HHlltHH11 ;n;1mraTeJI:& (H:U). K :aepxHeMy ,nliHraTeJIIO (Bll) :1Ta JKe fllas a 

no;naeTca qepes nepeMeaaoe conpOTli!BJWHHe X 1 , conpOTli!BJieHHe 

KOToporo c5oJI:&me IOO.R. • Tor;n;a :apammomHii MoMeHT HHJit:Hero ;n;:aPJraT 

JIH c5y;neT sHatiliTeJI:&HO :Bblme, tieM :aepx1rero. TaM Ca.MbiM 

CH ag)q>eKTH:BHbli:i sanyCK :B oC)paTHOM Harrpa:BJI6HHIII~ . 

5-3-8. CxeMa c5JioKa ynpai:JieHHfl (p111c. 't9 ) 

• 

IlepeMeHHbiH TOK 50 rn, 220n ti6}'63 :BbiKJIIOllaTeJI:& C6Tli ( :Jc 

npe;noxpaHHTeJIH FS1 , FSz. np~KJI8..1U>~aeTca K Tpaacg)opMa.To~y T1 , 

.K MOTOpy 6JIOK8. g)HJI:&Tp~PIH 11I qepes COOT:B6TCTBYIOII\H6 KOHTa.KTU 

nepeKJIIOtia.TeJia cKopocTIII ( S1.l ) K cxeMe pe:aepca, nocJie KOT~poro 

no;n;aeTCfl Ha Oc5MOTKH U6HTpaJI:&HOrO ;ZJ;BHr8.T6Jifl. 

IIepeKJIIOtiaTeJieM ~l) :Bblc5HpaeTcfl JIH6o 6es:aaTTHHi:i coJieHOH;n; 

( Ls ) ;n;Jia Me;nJieHHbiX cKopocTeit, JIH6o Myg)Ta ( x 3 ·) a a BbiCOKott 

CKOpOCTPI :apameHHH TOH:BaJia. 

KHOTIKa nycKa 11IlyCK11 • 

HamaTHeM ;n;aHH011 KHOTIKH, fiOCJie roro KaK HH;nHKaTop CKOpOCTH 

:apameHHH :aaJia neHTpaJI:oaoro ;n;:aHraTeJia sanycKaeT peJie A?L~ , 
KOTopoe :a c:ao10 oqepe;n;:o paspemaeT BKJIOlleHHe peJie R LA , R LB 
Jia.Mfiht nycKa OT KHOTIKH "IlycK". 

KoHTaKTbl R LA1 tie pes MIIIKponK;JIIOtiaTeJIH SA , S B H 

KHOfiKy lJCTOfi11 C06;ZJ;HHHIOT nen:o 6JIOK¥7p0:3KM. 

KoHTa.KTDI R L A2 pasMuKaiOT nen:; Jia.MnDI "CTon". 

KoHT8.KTH R L/13 OTKJiroqaroT KHOnKy "IIepeMOTKa" :ao :apeMa 

nycKa. 
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KoHTaKTbl R LBt coe;n;HHHIOT D;'3ll:& TOpMoaHoro coJieHoM;n;a 

Me;n;Jiemwro aanycKa L 5" HJIH My{fJTJ 6biCTpo:ti cKopocTH x3 • 

KdHTaKTbl R L 82. , coe;n;MHeHH:,re nocJie;n;oBaTeJI:&Ho c KOHTaKTa

MM R L E'1 , Boa6yxt;n;aroT coJieHOH;n; npJUtMMHbiX pOJIMKOB Ha Be ex . 

cKopocT.ftX JieHTbl Bhlme tteM IS ;n;/ceK. Kor;n;a JieHTa ;n;ocTHraeT 

Bbl6paHHOtt CKOPOCTH' KOHTa:KTbl RL c1 OKaxtYTCff 8aMKHYTbiMH~ 

Ha cKopocTH IS ;n;/ceK ~ HHxte KPHTaKTbl R L£1 OKaxtyTca 

aaMKHYThiMM HaiWPOTKO nepeKJIIOttaTeJioM Sl:l (KOHTaKTbl 39,40 H 

37, 38 pHc. 'tB ) , KOHTaKTbl R J.,B~ o;n;HH noa6yxt;n;aroT c~JieHoH;n; npH

xtHMHbiX pOJIHKOB. 

KoHTaKTLI RL83 nHTaroT. nepxHI<:ti H HHlKHH:ti ;n;BHraTeJIH ttepea 

HX COOTB8TCTBYI011\H8 nepeMeHHLI8 COllJIOTHBJI8HHff. 

KHOllKa rtCTOll11 • 

HaxtaTHeM STOtt KHOnKH n;en:o 6J::OKHPOBKH peJie R L. A- M R LB 
OTKJIIOttaeTCff, TaM CaMbiM BbiKJIIOtiaiOTCli ll.BMraTeJIH B,U M H,U M COJI8H 

HX TOpMOaOB. JleHTa OCTaHOBMTCff H aaropaeTCff JiaMllOtiKa "CTOll11 

(I L P1 ) • B pextHMe n nepeMOTKa11 I-laJHaTHe ll.aHHO:ti KHOnKH npMBO;ZJ;HT K 

paspLIBy 6JIOK:£IPOBim peJie R L c H R i. "b H K ocTaHOBKe ;n;nMraTeJia 

JI8HTbl. 

l{HOllKa nepeMOTIDf "IlepeMOTKa11 
• 

OHa BKJIIOttaeT JiaMny "IlepeMOTKa" ( lL P2 ) , peJie RL C H RLlJ 

KoHTaKT R L C 1 coe;n;:£IHffeT n;eno 6JIOKHpOBKH qepea MHKPOBKJIIO-

tiaTeJIH SAM S/3 H KHOnKy "GTon". 

KoHTaKT R L Cz BhiitJIIOttaeT KHormy "IlycK" BO npeMa nepeMOTim. 

KoHTaKT RL C3 HaKopoTKO aaM.JIItaeT nepeMennoe conpOTMBJieHHe 1 

( X 1 ) , coe;n;HHeHHoe nocJie;n;oBaTerr&ao c o6MOTKott ne;n;yntero 

;n;nHraTeJia. 

KoHTB.KT RLciJBhiKJIIOttaeT KHOnK:r aanHcH no npeMa nepeuoTKH. 
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KoHTaKT R L ~1 coe.ztHHTieT uem; TOPM03Horo coJieHOH.zta. 

qepea KOHTaKThl R L 'be. no.ztaE:TcTI nHTaHHe Ha ne.ztynuttt .ztBHra

Tem Ha.MaTimaHHfl flO.zt ynpaBJieHHeM 1' IlepeMOTKa11 • Ilp:£1' HrurtaTH:£1' KHOllK~ 

"IlepeMOTKa" qepea KOHTaKThl R L 1:J2 no.ztaeTCH H anpiDiteHHe Ha H.n HJIH 

BJl (aaBHCHT oT HanpanJieHHTI nepeMO~'KH). KoHTaKT RL~3 paapbiBaeT 

I.lem; qepea Jirumy 11CTon". KoiJTaKT ~~ L Z>~no.ztaeT fl:t1'TaHHe Ha H.n 
H BJl. 

· KHonKa aanHc:£1' "3anHc:&11 • 

9Ta KHOfiKa OCTaeTCH He .ztei-tCTByro~ett .ztO T6X nop, flOKa He 

HrurtaTa KHOnKa.nycKa. O.ztiJaKO flOCJie HrurtaTHfl KHOllK:£1' aanHCH BKJIID

qaeTCH nHTaHHe ycHJIHTeJIHM aafl:£1'CH ( KOHTaKTbl I< L Kz 11 RLKj p11c. ~ 9 

t!TO B CBOID oqepe.zt:& ll03BOHH6T HaCTpaHBaT:& YCHHHTBJIH 3anHC:£1' npH 

HellO;ltBH~HOi-t neHTe. 

Bo BpeMH nepeMOTKH HJIH BO Bp6MH BOCllpOH3Be.zteUHH KHOnKa 

3all:£1'CH He .zte~CTByeT, llOCKOH:&Ky B OjMOTKe pene 3arrHCH llHTaHHe 

llO,ltBO,ltHTCfl qepea HOpMaH:&HO 3a.MKHyT.ble KOHTaKTbl npHXWMHOrO 
I 

pOJIHKa (KOHTaKTbl I ,2) .:£1' qepe3 KOHT 3.KTbl pene nepeMOTKH (KOHTaKTbl 

RL.Cft PHC. 'f!J ). KOHTaKT RL.Kt - CJIJ7jiCHT ,ltHH CaM06HOI\HPOBKH. 

·Pane aanHCH - pene R L K - Haxo.ztw~cH n 6noKe penepca, a DbiBO.ztbl 

OT ero lCOHTeKTOB llO;lta.Hbl qepe3 pa3~13M - IDP24 • 

5-4. Onl'IcaHHe sneKTpOHllbiX cxeM. 

3anHcunaeMaH HHWOPM8UHH c nm:o.zta npoMe~yTOtiHOtt naMHTH 

B BH.zte .ztna.ztu;aTHpaa pa.ztHoro napannem>Horo KO.zta nocTynaeT H~ 

YCHHHT6HH 3amiCH, T • 6. 3aiiMC:& npOH~IDO;ltHTCH no .ztDa.ztU8TH ;ltOpOlltlCaM: 

O;ltHODP6M6HHO. 
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YCir1JUiT6Jl:& aamWli (pHC .S'f ) npe,n;CTaJ3Jlfl6T COC50i1 CHMM6TPH'ti

Hhti1 TpHrrep CO C'ti6THbiM BXO,"ll;OM. ilOHTOMY TpeC5o:saHMfl,.npe,n;liHBJIH6-

Mht6 K YCMJI11T6JIHM aanHCH, TaKM6 :m:e, KaK 11 K TpHrrepaM. 

COCTOHHHM O,n;Ha 113 nap TpaHaH.CTOpOB TI, T4 311100 T2 , T3 OTKphlThi. 

TOK 3T11X TpaH311CTOpOB npoTeJcaeT -qepea roJIO:SKy aanHCH, 

B nepe,n;HeM aaaope KOTOpoi! coa,n;aeTC:H MarHJtiTHhlti ITOTOK, 0 ITOMOU{:&IO 
. . 

KOTOporo MarHMTHaH JISHTa HaMarHl~JqJmaeTCH ,11;0 HaCblll(6HMH B 0,1l;HOM 

Hanpa:sneHMH. C npHXO,"ll;OM CJie,n;yromerc' BXO,n;Horo HMITyJI:&Ca Ha YCHJIH

T6JI:& 3aiTHCM (TpMrrep) npOMCXO,"ll;MT ~3M6H6HH8 COCTOHHHH YCHJIHT63IH 

aanHCM (TpHrrepa), T.e. M3M6HH6TOF.: HanpaBJI6HH6 TOKa, npOT8Kai0-

11(6rO qepea MarHHTHYIO rOJIOBKy, qTO OOOT:S6TOT:SyeT aanHOH "I" Ha 

.MarHMTHOi1 JI6HTe. 

TaKMM oC5paaoM, B11,1l;HO, qTO 3~60:& npHM6H6H M6T0,11; 3anHOM 

11 663 :S03Bpall(eHHH B 110X0,1l;H06 OOOTOHHHe 11 • 

llpH :soonpoHa:se,n;eHHH HHWOpMaq~H, aanMoaHHoi1 Ha MarHHTHoa 

JI6HTe, OHrHaJI, aMnJI11Ty,n;a KOTOporo I MB M3 rOJIOBKM BOOITpOM3B6-

,11;6HHH -qepea eMKOOT:& CI no,n;aeToH Ha :sxo,n; rrpe,n;:sapMTeJI:&Horo yoHJIH

TeJIH (p110 .55). llpe,n;:sapMT6JI:&Hhli1 yo:i1JIHT6JI:& HMeeT ,n;:sa KaCKa,n;a 

YCHJI6HHH H 3MHTTepHbli1 ITOBTOPMT6JI:& ;~JIH COrJiaOOBaHHH MarHHTHOti 

rOJIOBKH 0 ,n;pyrMMH KaOKa,"ll;aMH YCHJI6Hl1H. ]J;JIH CTa61iJIH3~HH paC50Tbt 

CXtlMhl Ka01ta,1l;O:S YOHJI6HHH OX:saqeHbt O~~pMqa'll63I:&HOH oopaTHOi1 OBH3:&IO 

(corrpoTHBJieHHH R1 R2 /}.~ RL Rorj t.t Roc..,_. ) • CHrHaJI, JIHHetiHo J J . ) ~, • • 1(, 

' ycHJieHHHi1 ,n;o aMITJIHTy,n;u IO -t IS MB, o :suxo,n;a rrpe,n;:sapHTeJI:&Horo 

Y<H1JmT6nH qepea 6MKOCT.D c4 nepe,n;ae~~O.fl Ha :sxo,n; OOHO:SHoro YOHJIHTeJIH I 
, I 

:soonpOH3B6,11;6HHH (pHo. 56 ) ~ B ,1J;aJI1JHE1i1me.M ,n;ByrrOJIHPHDiit OHrHa.JI 



. \. 

- 57 -

ycHnHnaeTca Tpeua KacK~aMH ycHneHHa (TpaHaHcTopu T1, T2, T3 
pHc.56) H no~aeTCH Ha ~a30HHB6pTO~ T4• C BRXO~OB ~a30HHB6pTOpa 

cmruanu nocTynaroT ua ~eTeK~op T5 , T6 , ua nuxo~e KOToporo nony

qruoTca CHrHaJIH TOJI:&KO OTpHrtaTeJI:&HCti fiOJIHpHOCTH. 3TH PIMnyJI:&Chl 

~opuHpyroTca c nouo~:&ID TpHrrepa lli~TTa T7, T8• "unyn:&c TpHrrepa 

lliMHTTa ~H~epeHrtHpyeTca (C9, R 2 ~ ) m OTPHrtaTen»HHM HMnyn:&cou · 

OT nepe~Hero <PPOH'fa aanycKa~T TPHI·r~p T1• 

llan»Heitmaa pa6oTa cxeMH 6y~E·T paccMOTpeua nocne onHCa.HHH 

CX6Mhl JIOrHKH. 

5-4-3. ~YHKUHOHan:&Hafi C:XeMa JIOrHKH. 

llpH ~BHJ!t6HHH J16HTH BO Bp6Mfi aanPICH H BOCfipOH3B6~6HH~ 

Ba6nro~aeTCH CTaT:t1'16CKHit PI ~HHaMH'IEtCKHit nepeKOC JI6BThl, qTO 

COOTB6TCTByeT paCCOrJiaCOB8.HJ410 BO lJp6M6HH CHrHaJIOB, :BOCnpOH3B 

MHX C JI6HTH. CHrHaJIH, 3anHCaHHbt8 lla J18HTy, O~H0Bp6M8HHO npH 

BOCfipOH3B6~8HHH npHXO~HT C H8KOTO]lWI BpeMeHHHM paa6pOCOM. 

EcJIH paaanua npPixo~a paapMO:B (munyn:&coB) OT paaHbiX ~opoxeK 

6on:&me ~onycTHMoro, TO aHaqeHHe na.paJIJieJI:&Horo Ko~a, aamwaHHoro I 

Ha MarHHTHOit J18HTe, HCKaxaeTCH. B KOHeqHOM cqe'fe qacT» HH~OpMa

ItHH Tepae'fCH. l!T06H ycTpaHHT:& STO~~ H8~0CTaTOK, HCfiOJI:&3Y8TCH 

cxeua norHKH (pmc .57) m ~:sa Bh1X0~:1b1X permcTpa. Ko~, aanHcaBHI:lti 

Ha ~:B~qaTH ~OpOJitKax M8rHHTHOit ne:iTbt, paa6HBa8TCH Ha ~Be 

BH no ~6CHT:& ~Op0Jit8K :B K~Oit. 

PaccMOTPHM pa6oTy o~Hott non~:BHHH. 

0TpHrta'f6JI:&HH6 HMnyn»Chl C :Bbt[O~a TpPirrepO:B lliMH'fTa YCHJIH

'f6J16I :BOCDpOH3B6~6HPIH (pmc.56) O~BO:Bp6M6HHO no~aiOTCH Ha ~a 

:BHXO~HI:lX perHCTpa H Ha :BXO;AI:l ""Jrni",""J1"2" CX611h1 JIOrHKH. 
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Ha :BblXO~e "lUI¥1!" nonyqaeTCfl npaMoyroJI:&BHit HMDyJI:&C DOJIOJmTeJI:&HOI i 
,, 

nonapaocTH. llepe~HHfii !PPOHT sToro HMnyJI:&ca oc5paayeTca oT nepe~uer 1 

!PPOHTa nep:aoro np11xo~amero ma ~ecaTH mMnyn:&co:a, a aanHHA -

COOT:B6TCT:BY6T aanHeMy ~POHTY HMDYJI]Ca, KOTOp~ npHXO~HT CaMHM 

CJI6~BHM. Jlan~e 3TOT HMnyJI:&C ~H~!PepeHnHpyeTCfl (Cl, R 1 ) 11 qepes 

~HO~ Jl! OTpHnaTeJI:&HHfii HMnyJI:&C DO~aeT~H.Ba TpHrrep lliMHTTa (Till). 

C~opMmpo:aaHHHI TpHrrepou lliMH~Ta OTPH~aTeJI:&HHI npauoyron:&HHI 
. . 

HMnyJI:&C qepea SMHTT6pHHI DO:BTOpHT6~:& (IT) no~aeTCfl Ha :BXO~H 

YCTaHO:BKJ4 :B 110" TpHrrepOB :BblXO~Horc perHCTpa. Tp:Hrrepa TI 

ycTaHa:anH:aaroTCH :a Hcxo~Hoe nonozeH~e, nepe6pacH:aaa TpHrrepa T2 

:B e~HHHliH06 COCTOHHH6. ¥1~6HTHliHO ps.60TaiOT OCTaJI:&HJ:l6 ~6CHT:& ~opo

llteK. C :BblXO~a CX6Mh1 11¥1Jrnl 11 H 11HJIJt12'1 HMnyJI:&CDI DO~aiOTCH Ha CX6MY 

"ltiJI¥13" Ha ~:sa :axo~a qepea cxew "HE:". Ha :BblXO~e cxeMH "lt1Jllt13 11 

DOJiyqaeTCH· DpHMOyrOJI:&BbiM HMDYJI:&C DC,JIOlltHT6JI:&HOfii DOJIHPHOCTH. 

llepe~HHfii ciJpOHT ero COOT:B6TCT:BY6T nepe~HeMy clJpOHTY CaMOro nep:aoro 

PIS HMDyJI:&CO:B TpHrrepo:a illMHTTa. A 3c~Hmfii clJpOHT COOT:B6TCT:ByeT 

3a;ZJ;H6MY ~pOHTY PIMDYJI:&ca, KOTOpl:lfii DJIHXO~HT Ca.MbiM DOCJI6~HHM. 

J{anee mMnyJI:&c c :aHXo~a "It1JIH3 11 aanepu:aaeTca JIHHmeii aanep:ntKH 

(JI3), ~mciJWepeHnHpyeTCfl (C3, R3 ) m OTpmnaTeJI:&HHfii HMnyn:oc, 

COOT:B6TCT:BYIDIIUdi 3a;ZJ;H6MY clJpOHTY HMn~rn:r,ca 11 ¥1Jl¥13 11 , clJOpMHpyeTCH 

TplllrrepOM illMHTTa H qepea 3MHTT6pHHit DO:BTOpmTeJI:& DO~aeTCfl Ha 

:axo~a ycTaHO:BKH :a "0" :acex ~:aannaT~[ TpHrrepo:a T2 :aToporo :asxo;ztHo

ro perlr1CTpa,· nepe6paCbl:Bafl HX :B HCXO~H06 COCTOHHH6. TaKHM o6paa011, 

:ace paapH;Itl:l napannen:&Horo KO;zta noannaroT\}fl Ba :awco;zte cxew 

O;ztBo:apeMeBHO c>ea :apelieHBoro paa6poua. 

llpuHnHnHan:&HaH CX6Ma JIOrHKH liPH:B6~6Ba Ba pHO .58. 

I 
I 

I 
I 
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YI. YoTpo~OTBO oT6opa KOAOB ~ nporpaMMHUM 
ynpaBJI8HHeM. 

· 6-I. llpHHUHll pa60TH YOTpOijOTBa OT6opa. 

OnHOUBaeMOe HM~e yoTpO~OTBO OT60pa OO~ep~MT ~Be OXeMH 

opaBHeHZfl M ~OJirOBpeMeHHOe aanOMHHlro~ee yoTpOMOTBO (~3Y), B 

KOTOpOM XpaHHTOfl H8CKOJI:&KO nporpaM:~ pa60TH exaM epaBHeHMfle 

Ko~, oquTaHHH~ e MarHHTHOftt JI 13H.Thl, nooqepe~no o6pa6aThi-· 

BaeTen no KaJit~Oi't H3 !2 HM8IOII\HXCfl ll}OrpaMM. KOJIHqecTBO HOnOJI:&

ayeMWC nporpa.MM MOJKeT ycTaHaBJIHBaT:;on ::mcnepMM8HTaTOpOM B 

npe~eJiax eMKOCTH ~8Y. KaJK~an nporp;tMMa MO~eT o~eJiaT:& oeqeHHe 

no Jiro6oMy napaMeTpy. IIporpa.MMH aa6npaiOTOH o noMom:&ro 111TeKepoB. 

YcTpOtiOTBO OT6opa MO~eT 3anMObiBaT:& HHg)OpMa.I.U'IIO O~HOBpeMeHilO B 

H8CKOJI:&KO M8Y,. pacnpe~eJiflfl HH~OpMffitHIO He TOJI:&KO Me~~y OT~eJI:&

HbJMH M3Y, HO H MeJK~y OTlJ;eJI:&HbiMH rp~rnnaMH KaJK~oro M8Y. Krurt~afl 

nporpaMMa oo~epxtHT cJie~yrotnHe KOMaanu: 

I. KoMaH~a, onpe~eJifllOII\aH nKon KOToporo H3 napaMeTpoB 

HyxtHO no~aT:& Ha OX8Mbi opaBHeHHH11 (1CO~ BTOporo napaMeTpa no~aeT

Ofl ~BTOMaTzqeoKH Ha BXO~ M3Y). 

2. BeJIHqHHa HH~Hei't rpaamnu ~raoTKa cyMMHpoBaHHH. 

3. BeJIHqHaa BepxHeti rpaaHnbl ~rqaoTKa oyMMHpoBaHHH. 

4. B KaKoe MSY ~OJDitHa aamwa~~:&on HH~opManua, eoJIH oaa 

y~OBJieTBOpHT yoJIOBHflM ~aHHOH nporpfWMbi. 

1 5. B KaKyro rpynny Bbi6paHHoro M8~ ~oJixtHa 6uT:& aanHcaHa 

\ HH~OpManHH, 80JIH OHa y~OBJI8TBOpneT YOJIOBHHM ~aHHOH nporpa.MMH. 

Ko3IMqeoTBO nporpaMM MOJiteT yoTaHaBJI~BaT:&on OT I ~o !2. Bee 

KOMaH;ZUll O~HO£l nporpaMMN llO~SlOTOfl O,l;HOBpeMeHHO • 
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6-2. EnoK-cxeMa ycTpo~cT:sa OTCiopa. 

EJI~K-CXeMa ycTpO~CTBa OTOOpa noKa3aHa Ha p~c. ~9 . 
ITapaJIJI6JihHH« ~BO~qHN« KO~, KOTOpbt~ H6C6T B ce6e ~H~OpMauHro 0 

B3~MOCBH3aHHHX COONTHHX, no~aeTCfl Ha perHCTp, KOTOpN~ pa36HT 

aa 2 qacTH A ~ B. B nepnyro qacTh A saaocHTCH Ito~ o~aoro napa

MeTpa, a B B - ItO~ BTOporo napaMeT:pa. ilapaMeTp B MO>It6T ~MeT:& 

~o IO .n;noHqHNX pasp~on (ITo I024 K.3.H.ana';, a napa.MeTp A - ~o 

I2 ~Bo~qHbiX pasp~on.*) BbiXO~H Tp~:rrepon per~cTpa A no~aroTCH Ha · 

BXO~H COOTB6TCTByrontHX HMnyJihCHO-no•rean;~aJI:&HNX B6HTHJI6ti AI ~ A2 
O~HOBP6M6HHO. BbiXO~bt TpHrrepOB per:itCTpa B TaiOite no~aroTCfl Ha 

. BXO,l(bl COOTB6TCTByroll\HX B6HT~Jiat\ BI :it B2 O~HOBp6M6HHO. 0,7J;HOBpaMeH

HO C np~XO~OM KO~a no;naeTCH TaKTOB:ll~ HMnyJI:&C (TaitT). (CM.pHC • 59. 

H PHO~ 6o ) • 

TaKTOBbltl ~Mnyn:oc o~HOBpaMaHHJ npo~sno~HT cne~yro~e 

,71;6tlCTBHH: 

I. YCTaHaBJmBaeT B 11 011 )l;BO~qBblfti cqeTq~K 7J.3Y. c ycTaHOBJie

H~aM B "011 cqaTq~Ita ]1,3Y C fiOMOJIU)ID n;anm~paTOpa lJ.llli Bbl6~paeTCH 

.nepBaH mMHa (nporpaMMa) 7J.3Y. naY B~aaT COOTB6TCTByro~a KOMaH~H 

napnotl nporpaMMbl. 
e 

2. YcTaHaBJIHBaeT B "I" TpHrrsp Tp.I. Tp~rrep Tp.I OTKpu-

naeT neHT~JI:& B1, paspemaa pa6oTy cx:eMu "norHKH". 

3. ITporu:ta qepes cxeMy "111.1ll1 Ill", TaKTOBbltl ~MnyJI:&cno)l;aeTCH 

aa OBI. liiMnynhc, c~opM~pOBaHHH~ no s~HeMy ~POHTY MMnynhca OBI 

\ c noMOll\:&ID 111~!, OB4 ~ liiHI no,11;aeTCH aa neHT~JIH BI, B2 " B3 • 

*) CxeMa cpaBHeHHH KO~OB HMeeT IO pasp~on, noaTOMY !2 
pa3pa)l;OB napaMaTpa A MOEHO no~aBaTo TOJI:&KO B TOM CJiyqae, 6CJIH 
B M03Y sanHChiBaiDTCH oneKTpbl· A B sa~aHHOM HHT6pBaJI6 3HaqeHH« " 
napaMeTpa B. 
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B aa:BHCHMOCTH OT HOMepa :Bb16paHHO:C'O :B ~aHHOt;i nporpaMMe 

O;ltHH H3 3-X :B8HTH3I8ti Iii <PI, lil<P2 HJI:II Ji1(1)3. CHrHaJI npOXO;ltHT ttepaa 

· OTKpbiTblt;i· :B8HTH3I:D H ycTaHaB3IH:Ba8T B "0" ~paCHblt;i parHCTp 

cooT:oeTcT:oyromero MBY. 

J{onycTHM, ttTo :a nap:oot;t npo:C'prum:e 6bi3I~t aanomeHbl KOMaH;nDI: 

"aan~tCaT:D KO;lt B :B nap:oyro rpynny l!3Y-I, 8C3IH KO;lt A npHHHMaeT 

aHattaHHH oT An ;no An+l11 " .. IIp~t :3T.OM c :Bhi6opKo:tt nep:oott npor...,UBIUli&UI 
I 

no;naaTCH cHrHan no mHHe "paapeme:iHe A", T. a. no;naaTCH paapemaro- i 

mHii noTaan~tan Ha :oeHTHJIH AI, a T:llt!e Ha :oaHTHJIH B2 • Ko;n A Ha 

perHCTpa no;naeTCH napa3I3Ie3I:&HO tl8)83 CX8Mbl lilJIHI...;.I + HJIHI-IO Ha 

ycTpoiitcTBa cpa:oaaHHH Ito;no:o ( cxeM:r ":oepxaero H HHxmero noporo:o" -: 

- BII H HII). O;nao:opaMeaao c aT~tM Ha BII H HII ~ta J{3Y no;naroTca 

KO;n H~tmHero nopora (- (Ko;n HII) H KO~ :oepxaero nopora- (Ko;n BIT) • . 
TaK KaK B8HTH3IH B2 nonyttHJIH paapomaHHe H3 J{3Y, TO KO;lt B npo

nycKa8TCH t~epea :oaHTHJIH B2 ~t ttepoa cxaMbl l'IJIIi12-I + li1Jlli12-IO 

no;naeTCH Ha BbiXO;ltHhi8 :B8HTH3IH lil<Pl··I + IJI!l)I-I2. 

KaK yme OTMettanoc:n :ohillle, CJ1rHan TaKTa npoxo;nHT ttepea 

cxeMy '~HJIIil-Ill" H aanycKaaT o;nHO:BMJ(5paTop OBI. 3a,n;HH1ii !I>POHT OBI 

·npoxo;nM~T ttepea OTKpbiTDit;i :oeHTHJI:D BI, aanycKaeT OB2, a TaiOKe 

no;naeTCH Ha CX8,Mhl cpa:BH8HHH KO;ltOH Bll H HIT B Katt8CT:B8 CHrHaJia 

9npoca. 

CxeMa HH:HtHero nopora (HII) nponycKaeT CHrHan onpoca Ha 

TpM~rrep Tp.3 H :B3:BO;ltltT ero :B "I" B TOM CJiyttae, 8C31H KO;lt HHJKHero 

nopora, no;naHHhliit Ha J{3Y, MeH:nme 1co;na ·A, no;naHHoro ~ta nxo;nHoro 

per~tcTpa. 

CxeMa :oepxaero nopora (BII) nponycKaeT cHrHan onpoca aa 

.TpHrrep Tp.2 H :B3:BO~HT ero B "I 11 :B TOM CJIYtiae, 8C3IH KO~ 

:oepxHero nopora, no~aHHHlii Ha J{BY!, TaKJlte Mea:nme Ko;na A, no~rutHoro 
i 

Ha perHcTpa P. 
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Ha HMIIyJI:&OHQ-llOT8HUlia.JI:&Hym OX8MY 11 .t'I 11 llO;l(aiOTOfl llOT8HUHa.Jlli 

0 TpHrrepOB Tp.2, Tp.3 M HMnyJI:&(~, OWOPMHpOBaHHU~ no 88;l(HeMy 

· WPOHTY OB2• TaK KaK noTeHUHa.Jlli( o Tp.2 11 Tp.~ 6epYTOH o paaHwc 

llJI8ll, TO OMrHaJI Ha BbiXO;l(8 ff.t'IIf 6;r;neT B TOM OJiyllae, 803IH Tp. 3 

HaxO;l(HJIOH B OOOTOHHHH "I11 , a Tp.2- B OOOTOflHHH 11 011 • ,ZlpyrHMH 

OJIOBaMH, 80JIH KO;l( A BXO;l(HOro pePHOTpa 60JI:&Ine KO;l(a HIT 

(A ;:. A 11.. ) 0 O;l(HOii OTOPOHbl, ~ MOH:&me KO;l(a BIT (A~ Ak.+"') 0 

;npyrott, TO HMIIyJI:&O opaBH8HHH npoii;neT llepea OXeMy HIT M He 
' 

npoii;neT llepea oxeMy BIT. 8To oaHallaeT, liTO KO;l( A :axo;nHoro· 

perHoTpa y;no:aJieTBOpHeT yoJIOBHHM I-R nporpaMMu H KO;l( B aa;no 

aamwaT:& :a nep:ay10 rpynny M3Y-I. B aTOM OJiyttae Ha :auxo;ne oxeMu 

11.t'I 11 ll0HBJIH8TOH OHrHaJI, KOTOpblii onpamH:aaeT B8HTHJIH .t'IIl)I-I + .t'IIl)I

H nepeHOCHT KO;l( B B a;npeOHUM pel'HOTp M3Y. EOJIH STOT KO;l( HylltHO 

aanHOaT:& B OOOTB8TOTBYJOJitY10 rpynny M3Y, TO·H8 ll,3Y no;naeTOH KO;l( 

O;l(BHra llepea OX8Mbl .t'IJI.t'I2-I0 H .t'IJI~:2-II Ha OOOTBeTOTBY1011\H8 BeHTHJIH. 

ITo ;l(BYM WHHaM ll,3Y no;naeTOfl KO;l( liOMepa M3Y, STOT KO;l( ;nemHg)pHpyeTO 

0 llOMOII\:&10 .IUil-2, TaK liTO Ua 000Tl18TOTBYJOII\Mit JIJ8 B8HT~Jieit (1111)3 , 

ft111)4 , ft111)5 ) no;naeTOH paapema1011\H~: noTeHuHaJI. CHrHaJI oxeMbi 11.t'I 11 , 

·aa;neplltaHHbi~ o noMOII\:&10 OB-4, onpc~JIJ:aaeT STH :aeHTHJIH. Ha Bbcro;l(e 

OTKpblToro B6HTHJIH llOHBJifl8TOfl OHI'HaJI - nyoK OOOTB8TOTBYJOII\8rO M3Y. , 

O;nao:aH6paTop OB 3 aanyoKa€TOH aa;nHHM WPOHTOM OB2. 

3a;nHJIJM WPOHTOM OB3 yoTaHaBJIHBa10~0H B HOJI:& Tp.2 H Tp.3, ;no6a:a

JIHeTOH "!" B Oli8TliHK ll,3Y, TaK li~O 0 llOMOII\:&10 ll,lll-I 118 ll,3Y BbiBO;l(HT-

·Ofl 2-H nporpaMMa, a TaiOite aa;nHHN wpoii'ToM OB3 llepea oxeMy "VIJI.t'I-Ill 11 ' 

BHOB:& aanyoKaeTOH oxeMa JIOrHKH (OBI, OB2, OB3)e HaliHHaeTOH 

06pa60TKa KO;l(a, KOTOpHii xpaHHTOfl BO BXO;l(HOM perHOTpe, llO.BTOpO~ 

nporpaMMe. B KOHU8 llOOJI8;l(H8M nporpaMMH H8 ll,3Y Bbl;l(aeTOH OHrHan, 
' 

KOTOPH~ yOTaHaBJIHBaeT Tp.I B Hyne:aoe OOOTOHHH6 H aaKpu:aaeT 



j' 

\ 

- 63-

BaHTHm BI. TaKHM oc>paaoM, HMny11:oo aa;n;Haro ci>POHTa OBI He npo 

trapea BI, H nHKmrqHOCT:o paeioTbl ·cxoMbi JlOrHKH c>y;zr.eT npepBaHa. 

IIpH nepaxop;a TP.I B HY1I6B06 COCTOHHH6 B~a6TCH CHrHM YCTaHOBim 

B 11 0" BXO;ZJ;HOrO perHCTpa. 

6-3. 0T60p KOl[OB .. 

0T60p KOlJ,OB npOH3BOlJ,HTCH C HOMOIIU)IO lJ,Byx CX6M cpaBH6HHH 

KOlJ.OB (HHJKHero nopora - HII H Bapxllero nopora BII, BblllOJlHaHHbiX 

:w;zr.aHTHtrHo), ;zr.Byx TpHrrepoB Tp.2, ~~p.3 H cxeMbl "Jd". HccJla;zr.yeMIDt , 

Ko;zr. A (H1IH B - aaBHCHT oT nporpaMltbi) no;u.aeTcfi o;zr.HoBpeMeHHO 

Ha oC)e cxaw CpaBH6HHH. Ha OlJ,HOti xl3 CXaM (Hll) KOlJ, A CpaBHH

Ba6TCH C KOlJ,OM HJ.IIJR:Hero nopora, a Ila ;zr.pyro~ - (BIT) C KOlJ,OM Bapx-. 
nero nopora ( Ko;zr. HII H BIT nocTynaro~· H3 7J.3Y) • 

CpaBH6HHe ;zr.Byx napaJlJ16Jl:OHbiX KOlJ,OB npOH3BOlJ,HTCH HMnyJl:OCOM 

onpoca KJianaHoB cpaBHaHHH nocne;zr,oJraTan:ono paapa;u. aa paapa;u.oM, 

HatrHHaa co cTapmaro. 

Ha KJianaHbi cpaBHeHHa p:wc. 61 no;zr.aroTca ;zr.Ba napM1IemHbiX 

. KOlJ,a - HCCJle;zr,yeMbl:ti KOlJ, A H 3T a.JIOHibiH KOlJ, HHJitHero nopora A~ • 

KnanaH cpaBHeHHH paeioTaeT cne;zr,yiOrq~:M o6paaoM: 

EC1IH tt ::: fl. ~-t. , TO C = I, d.. = 0, 

acJIH a... "' Q h.. , TO d. = I, C = I, HJ'IH 0 ( <5eapaaJIHtrHo), 

6CJIH Q. < Q tt.. , T 0 C = 0, d. ~ 0 • 

MMny1I:Dc onpoca npoxo;zr,HT trepEa ~nanan TOJl:OKO Ha Bxo;n; 

cne;u.yromero K1Ianana C, ecJIH B cTapn.Hx paapa;zr.ax na<5nro;u.aeTca 

paBeHCTBO Clo = Ql11oJ Q9:Q119J ·-·· Cl& = Q.h' 

Kor;zr.a HMnyn:oc onpoca ;u.ott;zr.eT ;u.o KJianana, r;u.a Ha6nro;zr.aeTca 

HepaB6HCTBO (npe;zr.noJlOJitHM, liTO 3TO fiHTbiM paapa;zr.), TO B03MOJitHO 

;n;Ba Bap:waaTa pa<50Tbl (naToro) Knan~Ba: 
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I. ECJIIIJ Q 5 > Q." s , TO d s· = I. 

8To oaHat~aeT, liTO A >A 11.. , T. er •. HCCJie;ztyeMhlfii KO)t A c5oJI:&me · 

KO)ta HHJKHero nopora. l1MnyJI:&c c :ewc:o)ta cl.. 1J npoxo;n;HT qepea 

CX6MY 1'LUI11:'1 H ycTaHa:BJIH:eaeT :a "I" ~·pHrrep Tp .3. 

EcJivt a.s < a.,.s- , TO ds- = 0 H C5 = 0. 

B aTOM cJiyqae A < A 1t. , T. e. :v:ccne;n;yeMhlfii Ko;n; A Me n:ome 

Ko;n;a HHJKHero nopora. TaK IcaK c5 = 0 (HMnyJI:oca Ha :ellXo;n;e c5 HeT) 

TO cpa:BH6HH6 MJia;n;IDHX pa3pH;Il;O:B He npOH3:BO;Il;HTCH. IlpiiJHUHllHaJI:OHaH 

cxeMa KJianana cpa:eHeHHH noKasaHa He. pHc. 61 o 

6-4. l{oJiro:epeMeHHoe sanoM~Haromee 

ycTpOtiCTBO (1{3Y). 

ll,SY COCTO~T IIJ3 ;Il;BOHtiHOro CtieTtiiiJKa ( Cti6TliHK JJ.SY) C ;Il;HO;Il;HbiM .! 

;n;emHI!JpaTOpOM (,ZUII-I) pHC. 5"9 H mTe!iepHoro KOMMyTaTopa · 
- . 

illTeKepHBfii KOMMYTaTOp IIJM66T !2 nporpaMMHhlX IDHH (ropH30HTaJI:OH~e 

IDHHbl ' ) l1 28 KOMaH;n;HbiX IDHH (BepTHKaJI:OH~e IDHHbi). 

IIporpa.MMa Ha6HpaeTCff B )tBOHliHOM KO;n;e Ha O;Il;HOfii ropH30H

TaH:OHOM IDHHe. E;n;HHHUa saHOCHTCH C TIOMom:oro mTeKepa, 3aMbiKaromero 

ropvtsOHTaJI:oHYID IDHHY C :aepTHKaJI:OHOfii qepes ;n;Ho;n;. IIpH Bbl6ope 

nporpaMMhl Ha HyJKHyro IDHHY no;n;aeTCff OTPHUaTeJI:OHhlM llOTOHUHaJI, 

KOTOpblfii npOXO;Il;HT Ha B6pTHKaJI:0Hbl6 IDHHbl TaM, r;n;e OCT:O illTOKep. 

Ha nep:awc ;n;ec.fiTH rnes;n;ax cJieBa Hac5HpaeTCff Ko;n; HHJKHero nopora, 

Ha.;n;ecaTH cne;n;yromHX rHes;n;ax Ha6HpaeTCff KO;n; :aepxHero nopora, Ha 

;n;:ayx cne;n;yronmx rHes;n;ax sanHChlBaeTCH KOMaH;n;a - 11 KaKyro qacT:o Ko;n;a 

Ha;n;O no;n;aT:O Ha "UHqJPOBOe OKHOn (:BTOpaff - aBTOMaTHtiOCKIIJ no;n;aeTCff 

Ha :exo;n; MSY qepes l1~I-I + l1~I-I2. Ha ;n;:ayx cne;n;yromi~Jx rnes~ax 

Hac5HpaeTCH HOMep MSY t B KOTOpoe HYJKHO sanHChlBaT:O HHq}OpMauHro,/ 

cooT:eeTCT:eyromyro ;n;aHHOfii aporpaMMe, a Ha nocne;n;HHX qeT~pex-

HOMep rpynnu aToro MSY. 
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llpR pa6oTe c~eT~HKa ~3Y c nouombro ~emH~paTopa ~ill-! na 

ropH30HTaJibHbl6 (nporpaMMHbi6) IDHHhi noo~epe~HO no~a6TCH OTPHUaT61I.D-! 
I 

, 11 I 

Hhliii noTeHu~tan. Ha BhiXO:zte BepTHKaJibHmc (Kouan~HIDC) m~tH I 

llOHBJIHIDTCfl KO]tbl ~ KOMaH~bl. ECJIH HyEHO 3aKOH~HTb UHKJI pa60Tbl 

CX6MN JIOrHKH Ha KaKOiii-TO nporpaMMe, TO C WHHbl 3TO~ nporpaMMbl 

6epeTCfl CHrHaJI Ha ycTaHOBKY B HOJlb TpHrrepa Tpl (pHc.59). 

~YHKUHOHanbHb16 CX6Mbl H CX6Mbl pacnono~eHHfl 3116M6HT0l3 B KaCC6Tax 

noKaaaHH Ha pHc.63, 64, 65·, 66. 

6-5. B03MOgHOCTH ycTpOMCTBa OT60pa MOryT 6biTD HCfi01Ib30BaBH i 

86 TOnDKO npH BbiBO:zt6 MHOronapaMeTpOBOiii HH~OpMauHH, HO H B pa:zte 

:ztpyrHX 3~aq, Tpe6yrommx l3~6116HHR H3 MaCCHBa O:ztHY HliH H6CK01IDK0 

rpynn. 

I 

Hanp~tMep, B npouecce Ha6opa HH~OpMaUHH Ha MarHHTHYID 116HTY 

ycTpOiiiCTBO OT60pa MOX6T 6b1Tb no~KJIID~6HO no BXO:ztY HaKOTIHT61IH. 

9TO fi03B01IHT 3anHCaTb B 3Y HaH6onae HHT6p6CHbi6 ~aCTKH H3M6pae

uoro Cll6KTpa, ~TO ll03B01IHT KOHTpOliHpOBaTb npaBHllbHOCTb pa60Tbl 

annapaTypH, y~acTByromeiii B HaKonneHHH HH~opuau~tH, H ~a B xo~e 

3KCnepHM6HTa npOH3BO:ztHTb OU6HKY peaynbTaTOB. 

YcTpO~CTBO OT60pa M0~6T Clifo!HTb npHCTaBKO~ K 06blqHOMY MHO

roKaHaJibHOMY aBa1IH3aTopy. B 3TOM cnyqaa npH npOB6~6HHH MHOrOKa

HallbHOrO O~HOMepHOro aHaJIH3a ycTpOiiiCTBO OT6opa ll03B01IMT perHCTpH-
\ 

pOBaTb B 3Y TOllbKO HHTapacyromme yqaCTKH, T.e. fi03B01IHT 601166 pauH 

HaJibHO mcnonbaoBaTb eMKOCTb SY. ~PH HanH~HH :ztononHHTenbHhiX KO~H

poBmHKOB 11 ycTpO:tiCTBa OT6opa 06biCIHblfti MHOrOKaHaJibHblii aHaJIH3aTOp MO· 

~eT 6b1Tb HCfi01In30BaH KaK MHOrouepHbl~. B 3Y l3 3TOM cnyqae 6y:ztYT 

perHOTpHpOBaTnCH OT]t61IbHb16 C6~6H~fl MHOrOMepHoro Cll6KTpa. 

YcTpOftiCTBO OT6opa M0)1t6T 6ht'rb HCD01In30BaHO TaK:ate npH 

BHBO:zte :ztaHHbiX H3 SY Ha BHemnme Y'}TpoitcTBa. 
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