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1. Ocaosabte xapaxTepHCTHKH 

B cf>nanqecKHX sxcnepoMeHTax 'IBCTO Tpe6yeTCSI rrponaeoaBTb paanH'IHbJ e annw auanHaa nM

nynbcoa no OllBOMY anH llBYM napaM9TpBM. noll napa M9Tp8MH fiOHHMBJOTCSI: BMITnHTY.llB HMnynbca, 

epeMH ero soaaHJs:HoBeHHH ana HOMep .aeTexTopa. MaoroKauanbB&Ie auanaaaTop&t, npnMeHHe :A:ble 

.QnH 8.HBnB3B pa31IB'lHbiX TBDOB OTnB "'BJOTCH .apyr OT .llpyra B OCHOBHOM TOnb KO 6nOKBMH pacnpe

.aeneBHH. noaTOMy, KOr.aa B pa6oTe npBXOllHTCH 'IBCTO nepeXOABTb OT O.llHOro BH.llB BHBnH3B K 

apyroMy. TO uenecoo6paaao ncnonbaoaaTb oaaa aaanaaaTo p co CMeHHLIMH 6noxaMH pacnpeaeneunH. 

HaMB )f(9 6bln CKOHCTpyupoBBH BHBnB3BTOp C YHRB9pc8nbHbiM 6nOKOM pacnpeneneHHH, npnrO!lHblM 

MH BHBnH3B pa3nH'IHblX THfiOB. n n M nep9X0ll8 OT O.ll,HOrO TRfi8. 8H8nB38 K apyrOMy Tpe6y eTCSI nHlllb 

npoaaaecTH ae5onbwoe 'IHcno nepexnnqeoHA a 5noxe pacnpeaeneHHH. 

ARanaaaTop noaaonSieT nponasoAHTb cneayJOmHe BBllbi aaanaaa . 

1. 0aaospeM9BHOe CHSITH9 BMfinHTy.llHbiX CUeKTpoB BMnynbCOB OT .llBYX .lleTeKTOpOB, T.e. 

N
1 

• f (A 
1
); N 0 ~ ·f(A 0 ). 

2. CanTae cneKTpa, RBnSinmerocst ¢yHKuneA aMnmtTy.a. nsyx HMnynbcos, onuospeMetruo ooa

unxaJOmnx s nsyx aeTeKTOpax ( aMnn:HTY.D.HO-aMnnoTy.llHbiA aRanaa ), T. e . N -= f( A 
1 

, A 
2

) . 

3. CuHTne cnexTpa, xapaxTepnayJOmero HHTepBBnbl speMeHn Me>Kny llBYMSI HMnynbcaMn n 

BMnnHTYllbl BTOporo H3 HHX ( BpeMeHHO-BMITnHTYllHblft 8HBnHa) r T. e. N .,. f( t, A). 

4. CHHTHe cneKTpB , XBpBKT9pH3YJOW9rO HHTepaanbl Bp9M9HB M9)f(.llY llBYMSI HMnynbCBMH H aM-

nnBTYllbi nepsoro H3 anx ( aMnnnTyaao- speMeHHOA aaanaa), T. e. N e. f( A, t ). 

5. CaHTne o6bJquoro aMnnBTY.llHOro cnexTpa, T.e . N • ·f( A). 

6. CaHTH e cnexTpa BHTepaanoa speMeon Me>tUiy llBYMH nMnynbCBMH (apeMen Hoff aaanna), 

T. e . N • f(t). 

Bo BC ex cnyqagx Bp9M9HHOrO BHBnH3B KB>K.llOMY nyCKOBOMY HMnynbcy MO>K9T COOTB9TCTBO

BBTb TOnbKO O.QHH perHCTpnpyeMbiA. 

MHHHM8nbH8SI lllHpHHB BpeM9HHOrO KBHBnB - 0,2 MKC9K j MHHHMBnbHBSI lllHpHHB BMOnHTYllHO

ro KBHBnB - 0 ,5 B. illHpBHY KBHBnOB MO)f(HO H3M9HSITb 8 lliHpoKHX npe.llenax. n m1 nonyqeHHSI M9Hb 

W9 ft WHpHHbl Bp9M9HHOrO KaHana K 8HBnH38TOpy nerKO UO.llKnJO"'BTb .llOfiOnHHTenbHbl9 yCTpoftCTSBt 

ncnonb3y!Omae aoonycoblf\ M9TOll ann npespameane speMeHHbiX BHTepsanos s B.MnnaTyay HMnynb-

Ca. Mep-rsoe speMH BHBnH3BTOpB - 1 MKC9K HB KBHBn. npn .UByXMepHOM BHBnH39 Bbt6op KB.HB -

na no KB>K.llOMy napaMe-rpy uaqouaeTcst o.naospeMeHuo; cnenosaTenbHO 1 o6mee MepTsoe BpeMSI a 

KB>KllOM cnyqae onpeaenH9TC51 flO TOMy napaMeTpy HMUynbCB, KOTOpoMy COOTB9TCTByeT KBHBn C 

66nbWHM HOMepoM. B &r6op speMeHHoro KaHana ocymecTBnHeTCR npn noMoma speMsr-aMnnHTYJlHO 

ro npeo6paaosaanH; aTo noaeonsteT npnMeHRTb a OnoKe pacnpeaeneanH psrn o6mnx yanoa nnR 

Bbi6opa KBK Bp9M9HHOro , TBK H BMfinHTYJlHOrO KBHBnOB. AoanH3BTOp MO>KeT pa60T8Tb KBK B pe 

)f(RMe CnO>KeHHSI, TBK B B p9>KHM9 BbllJHTBKBH nOCTyiTBIOIIlHX HMITynbCOB. J.1HTerpan bH8H Hennaef\ 

HOCTb 8HBnH38TOpa - 0, 25%; QH¢$epeHUHBnbHBP HenHHeAHOCTb - 2,5%. 
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B 6nOKe HBKOn neHH2 BHBnH38TOp a HCnonb3yeTCst 3800MHHB~mee YCTpoftCTBO H4 OOT CBDHBno 

CltOile, RMBIOmee 2 6 6 KBHB n O B CO C l~STHOA BMKOCTb lO 65685 HMnynbCOB B KB>K.Q.OM IC 4 HBne. K aaan bi 

aaannaaTopa MO)f(HO paa6n:Tb aa c n e,ayJOmn e rpyn nbt: 256x l ; 128x 2; 64x4 ; 3 2x8 H 16xl 6 . P e>KB M 

pa60Tbt aaannaaTopa rroason SJeT ncrtonbaoaaTb HHTepsanbi apeMeaB Me)Klly nocTyzm e n HeM perBc T

pBpyeMbiX UMnynhCOB JlnR BOCCTBBOBne HH SI llBHRbiX, HBXOliSIWHXC SI S 38IlOMHHBJOmeM yCTpO ACTBt J -3~ 
n p H T B KOM pe>KHMe HB SKpaa e BCDOMOraTenbHOA T py6KH BRQSB BBCb CDBKTp B nponecce ero pe

rHCTpBUHH H938. BHC HMO OT CKOpOCT H IlOCTynneHH SI perHCTpHpy eMbiX HM nynbCOB. Cne KTp MO>KHO 

a a 6 mo.0.8T b KBK B ll BOHliHOM, T B K H B flHHBAHOM M BCWT86e. 

AH8nH38T Op MO>KST pa60T8Tb KBK B pe>KHMe Cfl0 )K9HH SI , T BK B B p e>KHMe BblliBT B HHSI IlOCTy 

IlBIOWHX B MnynbCOB. Ynp8BJI9HB9 8B8flD3 8 TOpoM MO>KeT ocymeCTBnSITbCSI BH9IDHHM H M n y n b COM, noc -

T y DB IOIIlHM HnH HB COBCIB,IlBHHe, HnH HB 8BT HCOBil8.0.9HHe C 8HBnH3HpyeMb1M HM n y n bCOM . 

B 8 H8flH38TOpe HM98TCSI HBTeHCHMeTp, IlOKB3biB8JOIUHfi cpe.OHIOIO "J aCT'"OTy BMnynbCOB, IlOCTy

Il8!0WHX aa e ro a xon. ITpeaycMoTpeuo no.curnroqeaHe K auanHaaTopy c'ieTliBKa " >KRBoro• epeMe oH. 

nnR nposepKB auannaaTopa rrpeoycMoTpeH reaepaTop nposepoqa~x HMCJY~bcoe , nps nou omu 

KoTopo r o MO)f(HO nocbinaTb HMrrynbCbi a n106oa KaHan. DnH npoa epKH pa6oTbl aa rroMHHBJOmero 

ycTpo RCTBa H MeeT CH B03M O>KROCT b Il0Ll8"1R OllHH8KOBOrO qRcna R M n ynbCOB BO BCG K8Ha 1lbl a uanR38~ 

T opa K BK B pe>KH M e C1lO>KeHHSI, T 8K H B p8:1KHM9 Bbll.fHT8HH SI . 

B btBOll .naHHbiX n a auan u a aTopa n poH3BO.O.BTCSI ua aaT o M aTBllecxn A noTeKIInoM e T p
141 

u no 

uH¢lponellaTaJOan•A ann a p aT
151

• 

B n a6op8TOpHH CMOBT RpOB8HO T pR TaKHX 8H81lH38TOpa. 0 HH HC IIOnb 3YJOTCSI B Teqe a ue Bee-

XOnbltHX neT B HCC119ll0B8HHSIX cnexT poB li8CTHD, fl011Yll8eMbiX K8 K 88 CBBXpoUHK110TpoHe, T8K R OT 

HenpepbiB HbiX HC'tOliHHKOB H3fly"'eHlHi o 

0 6mnA BHLl anannaaTopa npeocTaBlteH ua pee. 1. 

2. E nox-cxeMa auanHaaTopa 

O nucbtBB.eMbiA ananHaaT op co.nep)f(HT T e .>Ke ocuoeHbte yan bl , liTO u auan naaTopbl c aanoMn 

a a JOmHMH YCTpORCTBaMH 88 IlOTeBUHMOCKOIIaX , pa60T810DIH9 B 06btl.fROM pe>KRMe/B-e/ . 

Ynpomenaast 6nox -cxeMa auannaaTopa npeacTasnena ua puc . 2 • Ha ueR uao6pa>KeRbl 6noKn 

pacnpeoeneRHSI H H8 KOIIneHRSI. K oHCTpyKTHBHO 6 nOK H8KOII1le HH51 COCTOHT 83 ReCKOnbKHX OTLlBnb 

RbiX 6 n oxoa: 6 n oK ynpa a neuHH , 6nox OT Knoue HHH , 6 noK yca:nea ns BMCJYnbcoa c noTeHUHanocttona , 

6nox n HaeAuoro M BCWT a6a B 6nox Tpy6ox. 

Pa6oque 3neMeHTbt ua MHWeHR noTenuuanocxona pacnonaraJOTcH a auae xsanpaTa, a eep

T BK8nbROM 11 ropuaouTanbHOM ps:~aax KOT Oporo cooep*MT CR no 64 3neMeBTa . DnSI Ka~oro KaHa 

na OTBO.QHTCR aepTHK81lb HbiA CTOn5HK 113 16 s n eMGHT OB. KauanbJ pacn ono>KeHbJ B 4 pH.aax , KB)f(LlbJt\ 

o a K OT Op biX coo ep>KHT no 84 KaHana. H yMepau HH Kananoa ee.neTCH c nesoro HH>KHero yrna . H a 

pHC. 3 H3 0 6pa·>KeH8 BpeM9HHBSI llHa r pB M MB HMDY1lbCOB HB BbiXOlle OTllBn bHbiX yanOB CX8Mbl• 

A aanH3 8TOp HM98T LlBB OCHOBH bi X p9)f(HM8 pa60Tbl ! pe>KHM BOCCT8HOBn8HHSI {nepe38IlHCH) B 

pe>KHM 3 8DBCH HOBJ:.JX HMfiy nbCOB. I1pH OT CYT CTBHH HB B XOAe 8 B 8 flB3 8TOpB HMnynbCO B , . fiOllnB >KB IIlHX 

p e rHCTpB IIHH , BCe r,tta OC yWe CTBnsteT CH pe>KH M BOCCT8HOBnGHB.B. 3TOT pB>KHM OT 0 6 pa>K9H 8 n esoft 
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' liSCTH p HC . 3 , npHliBM 38 H8ll8flbHbiA MOMeHT npHHSIT MOM8HT H8XO>K.0.8BHSI n y 'IB B neBOM HH >KHBM 

yrny M nwea a , T. e . aa n e pooM pa6o"'eM an eMeaT e nepsoro KaHan a . 3 aoaJOUIHA reHepaT op, pacno

n o>KeHRbiA s 6 notte yapa sneaaH, reaepu pyeT H M n y n bCbl c qacToToA 100 Kro . 11MnynbC bl OT 3a.aa 

JOmero reaepaTOpa DOQBJOTCSI HB reue paT Op HM rrynbCOB flOACBeTa. J.1 MnynbCb1
1 

COOT BeT CTBYIOIIlH8 

aa.ttaeMy ~poaTy o w:nynhcos noncseT a , noc T y naiOT aa r eae paTop s epTHKanh a o ro o TKno a e s u g. C 

aero H8 reae pB.TOp r opB 30HT8 n b HOrO OT K 110 HBBH SI DOQ8~TC SI HMrrynbc~ , ~OOTB8TCTBYJOWB9 K8~0-

MY W8CTH8.0.118TOMY H Mnyn bCY flO.tlCB9 T 8 . 3TH r eaepaTOpbi o6p83 Y JOT H81tpSI >K9HHSI CTYIIBH"'BTOft ~op

M bl1 KOT Op biB DO.Q810TCSI 88 COOT BBTCT BYIOIIlHe OT K flOH RIOIIIHe n n a CTHHbl _ fiOTel:_lU B S n OCKOilB. T a K HM 

o 6 paa oM, anexT poHHbiA ny1::( noc neooaaTe llbao o6xonaT a ce pa6 ollue sn'eMeHTbt x a~oro X 3.Hana. 

n p o Bltfl l0li8 RHH DOllCB9T 8 n y ll n aaaeT BB T OT HflH ~BOfi paQQqg ft 3 flSMeBT M H W 9 HH B 38B HCH

MOCTH OT COCT 02BHSI r eaepaT OpoB OTKn OHeHHSI, H ·n poHC XOllH T nponecc C'IHT bi B8HHSI. 3 aaK HMCIYilb 

C8 C"'HTbiBBHHSJ 1 B03BHK8IODie r o 88 CHr Ban.bROA n nSCT HBe , 38BHC HT OT TOrO, liT O paHe e 6blnO 38 -

DHCB HO HB aTOM YliBCT Ke. Hyn~ COOTBBTCTByeT OT pHOllTenbHbi A H MIIYfl b C, B 8 llHHHUe - DOnO>KH

TenbHbiA. Boaau xaJOmHA BMn y nbc nocTy n aeT e 6 n oK yconeanH HMny nbco a CliHTb i BBRHR. T p o rrep 

pe)f(HMa HBXOAHTCSI B DOflO)f(eHHH • BOCCTBHOBneaa e " ; CipH 3TOM UMDYflbC , C03Ll8B88Mhlft r e a epaT O

po M HMnynhcoa aanuc11 , HMeeT TY >Ke nonSJpaoc Tb, liT O H HM n y nbc C"'HTbiBB HHH. H M n ynLc a anncu 

q epe a cxe M y ueATpanRa aua u , uaxoasnnyroc H a 5 n oxe ycnn eHHR u Mnyn b coa C'IJIT b!Ba HH SJ , no.a.aeT CSI 

ua c n raanbHY JO nnacTuay n o TeHunanocxon a . T aKHM o6pa aoM , aa Mec Te npoq u T aaa o r o a yn SJ 6 y -

n e T BHOBb 3 8 IIHC8H Hyn b , a H8 M9CT9 IlpoliH 'TBHIIOA e.QHHHllbi - eOH HHUB . n ocne OKOHllaHH SI n po

uecca aanucn HMny n bc noacaeTa npeKpamaeTc~ n yq nepeao.aBTCH aa cneay~ muR pa6oq uR an eMen1 

MUWeHB H QBKn DOBT OpHeTC H. P e )f(HM BOCCT BROBneRHH npexpa maeT CH nocne ITOCT y n n euB SJ HB aHa 

nH3 8TOp HMCJYnhCOB, OOLln9 >K81IlHX perHCTp8IlHH. 

H a pnc. 2 H 3 aao6 pa>Ke a c n yqaR apeMeua o - aMnnn T ynaoro aHanua a , T . e . H3MepHeTcst HH

T e psa n apeMeBH M 9 >KLl Y HMnynbCaMH , IIOCT y naJOUIHMH Ha BXOLl bl A H 6 , H 8MflnHTY.tl8 HMCIYflb 

C8 , npuxonsr wer o ua a xo.n E. 11Mny nbc A, npuxo.OHIIlHA nepabiM, n ocTy n aeT He cxeMy oT6 opa 

a aanH3 Hpy eMbiX HMnynbCOB. J1 MIIY1lbC , B0 3 HHK8JOU1HA Ba B biXO.Oe 3 TOR C X9M bl n p H OTCYT CTBHH HM

n y nbC8 6 n OKBpOBKH H HBnH'IHH HMnyn hCB B Rew aer o ynpaaneHHSI {II pH pa60Te C BHBWHHM y npa ane 

HHSM ) , OT KpbiB89T CXBMY npeo6p83 0B8HHSI HHT9pB8flOB B p 8MeHH B aM01lHT Y.tl.Y t IIO Cne q e r o H8"1HH8 -

9TCSI nHaeRa oe naMeaeau e u anp st>Ke HHst aa ee Bbtxone. n p e xpa ma e T csr oao npH n o c T ynne Hnn n M 

nynbca E; cne.noaaTe nbHo , aennquaa H3 M e aeuH H aanpH>KeHHH aa s w x oae cxeM bi 6yoe T xapaKT e 

p n aoaaTb H3MepSJeMbiA HHT epaan BpeM9 HH. CxeMa a anoMHHBHHH aMilflHTy.Obi HM n y nhC8 OTKpbiB89T

C SI n o c n e npnxona BMnyn b c a A Ha s peMsr, p aeaoe M 8 KCHMB1lb HOMY n aMepHeMo M y HHTe paany . 

n p n npHXOlle HMIIYflb C8 E H8Il pSI>K9 HHe HB BhiXOAe aTOI\ CX 9 M bl H3 MeHSIB T C SI Ha aenH"'HHy , p a a 

ByJO 8MflflHT y n e IIOCTY fiHBWero HMny nbCB . B enH1::(H HbJ B 3 MeH8 HH H HanpSI>KB HH A HB BblXOLle 060HX 

C Xe M B ABnb He f\ weM COXpBHH JOT C SI fiO CT OSIHH biM H n o OKOH'I8 HHSI BHBnH 3 8 . 

H a c x eMy CRHxponnaauuH a e npe p b!BHO noc Tyna JOT c aaxpounau p y iOutH e HMn y nbC bt , coan a n a ro

m u e BO BpeMeBH C 38QHHM ¢lpoHTOM H MIIy n b COB IIOllCBeTa. n e p BbiR C'M HXpoHH31tp YJOlli H11: HMn y nbC, 

noc T y mtsm aA n ocne npHxoa a HM n ynbca E, Bbt3bt aaeT nostaneaue aa Bbtxo .ae c xeMbt cu:axpoan 

aau n u a a yx HMnynhc oa- HMnynbca c 6poca paaaep ToK H HMnynbca B ht 6 opa KaHan a . l1 Mnyn b C c6po

c a paaa epT OK LlnHTCSI H8CK01lb K0 M HKpOCBKYHLl H 38K8Hl~HB88TCH OllHOBp 8M8HHO C fiO HBn eHH8 M Oll 

HOrQ H3 n Mnynbcoa cepuu , cneoy~w:nx c l.fBCT OTo n I M rn. H Mn y nbC c 6poca ooaapamaeT a n cxon · 

HOe COCT OSIHHe r eaepaT Opbl BePTHK8nbHOr O H rop R30 HT 4 nbHOrO OT Kn OHeHHSI , T 8K 'ITO nyll DOTBH -

5 



UHB.nOCICOiJB CT8 HOBHTC SJ H o!l flpSB119BH b t M B 119Bbi1t HHiKHHR yron MBllJ eHH , B TBKJKe flOCTy nae T BB o6e 

cxeMbJ rrp eo6paa oaannSI aMnnHTY P. b l a cepnK> nMnyn b coa, n ·o .ar oTaanns a st HX x pa6oTe. HMrrynbC 

abl6opa KaHana .a.n HTC R a T e 'ISHHe acero speMeBH Bbi6opa ~~:a.aana . Ou npeKpamaeT pa15oTy aa.aa.IO

mero reaepaTo pa , a c neaoaa-renbRo , a reRepaTo pa HMnynhCoB n o .acae Ta; rrepe.aRRM <!JpoHTOM 

aTOf'O l!M!lY llbCB. TpHrrep p8)f{HMB. nepeBOJlH1"C Si B fl0110)K9HH8 ' 3BCJHCb ' 11 BK1110"189TCSI 15nOXBpoBK6 

8HB.llH38TOp8. 

Tiocne OKOH'lB.BHSI Jft..WyllbCB. c6poca p83B9 pTOIC Hat:mua.JOT pa60TB.Tb reHepaTOpbt llHReftHO H3-

BSIIOIDerOCH HB!lpH)f(9HHfl, HllXOQSIIIlH8C fl B CX8M8X npe o 6 pa3 0BB.RRH B.MnllHTY.O.hl B cepHIO HMnynbCOB. 

B OC HOBe 3THX C X8M ne~UT CX8M8 CpB.BHeHHH 1 HB O.O.HH BXO.Q KOTOpoR no.aaeTCSI BB.OpH~SHBe COOT

B9TCTB9H.HO CO CX8 Mbl n p eo6 pa3 0BaHRSI llHTepaanOB B peMe nn: B eMDilHTYJlY HilB CX9Mbl 38nOMHRB 

BHSl BMfiilRTYJl bi HMnyllbCB, a fUl .apyroA BXOll - HB.flpiDKeBB9 C reHepaTOpoB ilHH9A HO M9HfliOm e f:tCH 

B MCim lTYllbi. C 3TO J"'O .>K e Bp8M8HB RB BbJXOLl CX9M npe o f5 pB3088BHSl BMITllHTYll.bi B cepB!O RMn y nb

COB Raqnaa i07 rrocT y n ttTb HMnynbCbl cepilll. Ka)f(.nas:r c epHSJ nMr. y nbcos npexpamaeTCfl nocne T o r o , 

K£1K HBCTynae T p B. B9H CT BO B a npH >KSHH fi HB. 060HX B X0.08X COOT B9TCTBYK>lll8ft" C X9MbJ CP£1BH8RHSI . 

l.Jncno HMny n bCO B a cepnn onpe.a.enSJeT HOMe p KaHana n o cooTseTCTBYK>IIl9MY napa.MeTpy. J.1Mnynb 

Cl>I cepnft nocTynaiOT n 6noK OTKno aeHHfl . H l<.mynbChl c epnn E (a.MnnHTy.aHaSI cepHSt) noaa!OTCSl HB 

n e pBblA KBCKa.O. r eaepa Topa ropH30BTBnbHOrO OTKilOHI:::t.ttHH , nplt:'i9 M KB>K.LlbiA: HMITyilbC Bbl3biB88T H3-

M8H8HH9 HBITpS1iK9HHSI Ha ero Bbl XOQ9 liB T y )f{8 B 8 niPIHHy, 'tJTO H B pe>KHMe BOCCTBHOBn8HHSI.J1MCIYllb

Cbl cepHH A (Bp9M9HH89 CGpHSI ) ITOJlBJOTCR HB OJ] HH H3 KBCKB.QOB reaepaTOpoB BepTHKBllbHOr'O HnlJ 

r opH3 0HTBilbHOI"O OTKnOH9liHSI B COOT B9TCTBHH C pacnpe.aene HH8M KBHBR08 Me>K.ay DBYMH rrapa MeT

p BMH. Ha pncy axax 2 H 3 u a o6pa1Ke H cny"t a ft , xor.aa nnst a M n nRTy.o.aoro aHanBaa OTBO.O.KTC SI 64, a 

lllUI n peMeaaor-o - 4 xauana . 8 3TOM cny'lae HMnynbChl cepnn A nocTynaJOT aa 5-btft xacxan reu e 

pa.Topa aepTBK8llbHOrO OT Kll.OH8BHSI, IIpH 3TOM K a>KUbiA HMnynbC Bbl3biB89T H3MeB9HHe nanp5I>K€ HHSI 

a e r o B bJXO.Q 9 B 18 p83 6 0RbWee, t{8 M 8 p e >KH Me BOCC TB.HOB11.9HHH. 

11MrtyllbC B b160p8 KBHBll.B OKan q:aaaeTCfl nocne npeKpBIIl€HHSI o6eHx cepaR HMITYilbCOB ( Hnll 

ocne nocTynneaJut HMnynbca n pexp am:eanst B bt6opa Kaaana , CBHJleTenbCT BylOmero o TOM, ttTO o.a n~ 

H3 rrapaMeTpoB nocTynnswe ro HMny nbca rrpe socxo.anT MB.KCRMBnbHbi:R: H3 perncTpHpyeMbJX ananu

a aTopoM). nocne oxoattaHHSI nMny nbca Bbi6opa KaHana cxeMbi rrpeo6paaoeaaRR n:nTepaana ape M e -

HH B 8MIT11HTY.OY U 38IJOMHH8HHSI B.MCJll.HTY.ll b i HMIJynbCOB B03Bp8ni8 10TCSI B CBo e HC XO.llHOe COCT OSI

RHe. B aoab uaqnHaeT pa6oT a Tb reuepaTop n Mnynbcoe rro.aceeTa , n nponcxo.anT C 'tfHTbi BBHRe c nep

aor o pa6oqero aneMeHTa a~6paaaoro KaHana. n ocxonbKY T p :arrep pe>KHMa aaxo.anTcSI 8 nono>Ke

HBH ' aam!Cb', TO ITOll.HpHOCTb HMrtyilbCB HB BbiXO.Qe r euepBTOpa HMCJYll.bC08 3B.ITBCH 6yll.ST !lpDTH

BOIJOilO>KHa nonHpHOCTR HMnyn&ca, eoaanxaK>mero aa axone ycunnTenSJ. TaKHM o6paaoM , ua Mec 

Te rrpo"'nTaauoA eLtRHBU bi 6y.aeT aanncau aynb , a ua MecTe aynH-e.anuena. n ocne aToro ny'i ne

pexo.a:aT Ha aTopoR pa6 o'tfnR 3 n eMeHT Bbl6pauaoro xaaana, TBK xax HMnynb Cbt o T reHepaTopa non .. 

CBeTa IJOC119 OK0Ht{8HB5I BMITYll.bCB. Bbt6opa KB.HBllB. HB'tfHRBIOT IJOCT y n aTb HB BXOll reuepaTopa eep 

THKBll.bHOrO OTK110H,8HHSI . PeiKHM 3B. IJHCH HOBOrO HMflYil b CB 38KB.H'iHB89TCfl nocne ITOCTynneHHSI nep..,. 

BOrO ITOilO~HT811bHOrO HMflYll.bCB OT r eaepaTOp8 HM IJyll. bCOB 38IJHCH (OB COOTBSTCTByeT CttHTbiBB

HBIO nepooro aynfl , na MecTe KOToporo 6y.aeT aanncaua e.anunna ). B .aeonquoA c ncTeMe C'l HCne -

3:BSJ aTO oauaqaeT npn6aaneuHe e.aHHHUbi K ttnc ny, pauee aanncaHHOMY a xaaane . Yxa.::sBH htfi nM

nynb c nepeao.auT Tpurrep pe>KnMa a nono>Keane 'eoccTB.HOBneaee ', auanRaaTOp paa6noxnpyeTcst, 

H CO . Cii€llYIOWero pa6oqero SneM9BTB. TOrO >K€ KBHBllB HB."'HH88TCH p91KHM BOCCT8HOB11.8HH SI DBB-
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BhiX. C 3TOrO MOMUHTB 8HB.ilH38TOp r'OTOB K TipHeMy HOBbiX HMTiy llbCOB. 

npu 60nbmOA qacTOTG Cil900B8RH5I perHCTpHpyeM~X RMnynbCOD B0CCTBHOBi18HH9 AB.BHhlX 88 

acex pa6oqnx aneMeRTax ae 6 yaeT ycneeaTb rrpoacxo.aHTb .aocTaToqao qacTo. B STHX cnyqagx 

o c ymecTBnHeTCH nononanTenbBaH 6noKHpoexa axone aaannaaTopa aa epeMH, ueo6xoanMoe anR 

BOCCTBBOBneHBR .O.BBHhlX BB BCex pa6oqnx sneMSHTBX C 'tfBCTOTO A ITOpH.QKB H9CKOnbKHX r epu, qTQ 

noaaonHeT aecTn aenpepwaaoe aa6nK>aeaee aa xo.aoM aa6opa cnexTpa npu noMomn 3neKTpoHHo 

ny"'eBOA Tpy6s:u. Yanbl, ocymecTBnHIODlHe TBKYIO 6noxnpoaKy, pacnono1Keaw 8 cxeMe oT6opa aaa 

nBaRpyeMbiX HMrrynbCOB. 

nnsr aa6niOA€HBH c nexTpa HCDOnb3yeTCH .aeyxnyqeaag Tpy6xa. npu BKlliO'IeHHH nepsoro n yqa 

cnexTp uao6ps>KaeTcsr a aooeqaoA c :a:cTeMe; KBHM bl aa 3Kpaae Tpy6xa pacnono)f(eHbi Tax ~e, KBK 

a aa MEmeau noTeanuanocKona. npn axn~'tfea:a:u BToporo ny'tfa cneKTp aao6pa>KaeTcH 8 noneAaoA 

CBCT9Me. nepeoo.a H3 .QBQB.qao'A CUCT9Mbi B llHHeltHyiO OcymeCTBIUI 8 TCSI 6noKOM ilHH€ t:iHOro M8CW

Ta6a. 

3. Bnox pacnpeneneHBH 

~YHKnnouanbBB.fl cxeMa 6 noxa pacnpe.aeneanH nao6pa>Keaa aa puc. 4. B sepxuefi qaCTH c x e 

Mbi H306pa~eHbl s neMeHTbl rpy nnbt A, q epea KOTOpbi€ npoXOllHT O.QHR H3 flOCTyfiBJOIIlHX HNtnynb

COB1 B 8 HH1KHefl qacTn - 3ll.eMeBTbl rpynnbi 5 , ttepea KOTOpble npoXOllHT B TOpoA RMnynbc. 3ne -

M9HTbl r pyiJCJbl A MOryT n poH3BOllHTb KBK 8MTiilHTYA RhlA, TBK H apeMeHHOtt £1HB.nH3, a ::meM9HTbl 

r pynnbi B- T Oll.bKO aMnmiTy.aablR. B T a6nHu e , npn aenenao n aa p HcyaKe, y Kaaaao , 'ITO noaaeTCfl 

HB K8iK.IlbJ~ H3 llBYX BXOLIOB H 'tJTO CHHMaeTCfl C 8 biXO.QOB, B T B K>t< e B KBKOM TI0110>K8HHH llOil>KHbi 

HSXO.QHTbCH IJepeKnK>tt8T911B npB KB.)f(D OM T Here BHB.ll.H38 . Ha CXGMe BCe nepeKn~ttaTenH HB.XO.QRTCfl B 

n ono>KeHHR 1 npB KOTOpOM rrpmt380llHTC$1 ape MSHHO- BMflJtHTYllHbli\ .9. HB!Iil3 , T . e . B nono:meunn Ng 3. 

Ha pHc. 5 Hao6pa.if(eua npnu uun u anbHBH cxeMa 6noxa pac n peneneH HH. nepexn~ttaTenn ua uefi aa

XO!HrTcfl 8 TOM ac;e IJOiJO)f(eHHH, qTo B HB clJyHKUHOHBilbHOA CXeMe. Pacn0110)f{8HHe 3lJeMeHTOB HB 

3 THX CXSMB.X npHM8pHO COBIT8.ll88T. 

AuanH3HpyeMbie nMnynhChl , nocTynaJOIUHe HB 6nox pacnpe.a eneH K51, non >KHht HMSTb OTpHna-

T 9 ilbHYIO ITOilstpHOCTb, BMllllHTYllY OT 0,5 LIO 13Q B B l lilHT8i1bltOC T b OT 0,5 MKC9K. 0 T 60p HMflYllb -

COB llllfl 8H8ll.H38 B3 qncna TIOC TyrtHBlllHX Ha BXO.O.bl OCymeCTBnS18TCSI 3 il8 M 8HTBMH , p8Cfl0ll.O>K8HHhi 

MH B cepeD.HHe neaoi1 tt8CTH CX8M bl . 8xo.O.Hbl8 HMITYll.hCbi <f>q:>MH pyJOTCR COOTB8T CTB 8HBO JlHCKpHMH 

HBTOpB.M H A n E . Ha npHHUHnH B. IlbHOA cxeMe H M cooTBeTCTBYK>T oaaoan6 pa T Ophl HB naMnax 

ll82' n61 6 H n60' II 8 1a c orpaHH"lHTenstMR BO BXOLlHbiX uenSJx. Ha BbiXOllBX OllHOBJ.t 6pa T opoa HM

nynbC bl LlH4J<Pe p eHUHpyiOTCSI . 0TpHU8T8 11bHble HMnynbC bl C B blXO.llOB llHCKpHMHHBTOpoB, COOTB8TCTDy

IOUIH8 flO 8peMeHH IJepe!lHHM clJpOHTBM BXO!lH b iX HMnynbCOB, flOCTyiJBlOT Ha CXeMy COBna.aeHH li ( JI
16

) 

H HB CXeMy CnO>K9HHfl ] (aaa rronynpOBOllHHKOBbiX .llHODB ). H a B b i XOlle CX8Mbl CI10>K€UMSJ Ht..~nynbC 

B03HHK89T npH IJOSJBJt9HHU HMIJYll.b CB HB 111060M H3 ee BXO.QOB. npH a MITilHTY.IlHO-BMflllHTYllHOM B.Ha 

ilH38 OTpHU8T9ll.bHblfi H MOyllbC CHHM88TCH C Bb!XO.QB. CXeMbl COBfl8.1l8Hlt:l'i:, B rt p H OC T B llbH bl X THIJBX 

BHBnH3B- C B biXO.IlB CX8 M bl CiiO>K9HHfl . ~hOT HMnynhC 3BITYCK88T OLlHOBH6paT Op ] (JI
2 1

, JI
22

). 0T

pHUBT8nbH biA: HMITYilbC O!lBOBH6paTOp8 LI Hcp¢e p8HUHpyeTCSI IlpH flOMO W H HMTIYllbCHOf'O TpB.HC$opMB. 

TOpB.. 0TpHUB.T8llbHblti BMnynbC, COOTBeTCTBylOWHA nepe.QHeMy ¢poHT Y HMflYll.bCa O.QHOBH6paTOpa , 

Il0ll89TCH H B C X€MY nponyCKSHHSI ] ( JI
17 1 JI

18
a)" npH pa6oTe 6e3 BHSWHero ynp8811.9HHSI (npa -
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Bbln e HOll naMITbl fl J? OTK1!10GBH) UMIT)'l!bC qepe3 CXBMy nporryCKBH HSI npO XOLlHT Dpli OT CyTCTBHH 

a a.npP.maJOmero HMnyn&ca oT cxeMbl cno>KeHlfR · 2 ( n 
1 86 

H nonynpoeoaHBKOBble ll. HOllhl ). H anH'fHe 

aanpewaiowero nMnyn&ca 03Hat~aeT 6noKH poBKy sxoaa auanuaaTopa. EnoKn:poeKa BKmoqaeTcsr ua 

SpBMSI perJtc'rptlURH llOCT}'miBWHX IIMfT)'IlbCOB i npH 3TO M HB C XBM)' CllQ)KeHBSI 2 n OD,89TCH ri01lO>KH

T91lbHhiA HMri)'IlbC 6nOKHpOSKH c 6noKa ynpasneHHSI ( qepea KIIBMMY n). Ha cxeMy CllOa\:eHHSI' 2 no 

naeTCSI TBIOf\9 ri01lO::.KHT91lbHhlA HMriJilbC OT CXBMbi Cl!O>KGRH SI 4 (fl2Qf5' n 28, n298 ). 3TOT HMri)'IlbC 

no,::,son SieT aa6n OKHposaTh auanH38Top uenocpeacTsenHo nocne npaxona auann3HpyeMbiX n Mnyn&coa , 

B T O Bpi:!MST K8K HMI1)'1lbC f51lOKHpOBKU MO>KBT 38!l9p>KH B 8TbCSI 88 BpeMSI ,QO 10 MKCBK. npu f501lb 

UIOA 'f.BCTOTB nocTyri.'lBHJIST 8H81lH3HpyeMbiX JIMIT)'IlbCOB HB CXBMy CIIO)f{BI!RSI 2 KpoMe TOrO riOll.BBTCSI 

HMITYilbC CO CXBMbl , COCTOHIIIB~ H3 HHTerpapyJOmer o ycTpOACTBB R M)'llbTHBHf5paTopa ( n
28

, n
24

, 

n
2 5

). Hanpsr>KeHne Ha HHTerpnpyK>m en !tenoqKe , cocT osrmeA: ua conpoTHenea Hst 4 0 MoM B eMJCOCTH 

10. 000 n<f> , 6yLteT T eM HH>KBt "leM lfBWB H8 aee 'tlepe3 llHOLI JI
23 

ITOCTyfiBIOT OTpHI18T 9 1IbHhJe HMnyllhi

Cbl OT OllHOBH6p81'0p8 I ( n
2 1

, JI
22

). HanpR>KBHHe C HUTerpH py10lll9A nenO'lKH ITOll,S.BTCSI 88 aanep

Thllt MY1lbTHBH6paTop Cn
25

). Korna nanpsDKBHHe na naTerpupy JOmett uenoqKe ony c THTCH no onpe

neneaHoA BGliH"lH Hbl, TO MYllbTifBH6paTOp nepeXOllHT B pe>KH M C8MOB036y>K.UBHHSI , H HB ero BhiXOJlB 

6yayT ITOHBIISITbCSI HMnyllbC~ , llliHTellbHOCTb KOTOphlX ll01l>KH8 6biTb nOCTBTO~HO~ llliH BOCCTBHOB

IIBH HSI ltBHHbiX HB. BCeX pa6oqnx aneMeHTBX ( T.e. OKOIIO 40 MCeK) • nonO>KBHH 9M JlBH>KK8 TIOT9HUHO 

MBTp8 ll
1 

onpenenHeT CSl , npH KBXOA 'lBCTOTe ITOCT y iTB. JOW HX BMnynb COB MynbTHBH6paTop nep exo -

ltBT B p9>KHM C8MOB036)')f{lteHHH, 8 riOTeUUHOM9TpOM n2 yCTBH8BliHB8eTCH 'I BCTOTB ITOBT0p9RHH 

H MITYllbCOB M Y llbTHBH6paTopa. H MnynbCbi C MyllbTHBH6 paTopa npH ITOMOWH <f>a30 BHB9pTOp8 ( JI
246

) 

npeBp8lll8lOTCSI B ITOliO>KIITBllbHbie II ITOCTynaJOT HB. CXBM)' CliO>KBHHSI 2 ( JI 
18

). 

n pa p860Te C BHBWHHM ynpaBlleHHBM BK1110'189TCSl np8B8SI fiOliOBHHB liBMIThl fi 
17 

B CX9M9 

nponycxaHH Sl 1. B uewnee ynpaeneane MO >KeT 6b1T b BK1110'1BHO Ha co snaneaog una BHTRcosnBJleHHSJ 

B 38BHCIJMOCTH OT nono>KeHIHI nepBKliJOttaTellSI. J.iMDYllbC <.:OBOBJleRHA llO.'IJKeR f5b1 Tb OTpHU B. T ellbHbiM , 

8 BBTHCOBITBD.9H HA - 001lOJKHT9l1bHblM C BMOIIHTYLlOA UOpSILlK8 JQ B . BoaMO>KeB TBK>Ke TBKOA pe-

>KBM paf50Tbl, KOrJJ.B 8HBl1H38TOp 3BDYCK89TCSI TOilbKO Oll.IIHM RMJI Y llbCOM saemaero y n pa ane HHSI; 

llnSI aTOro aano o"rKn K>1:fHTb ano.a neaoil no.no s HHbl naMnbt n 
17

• 

0TpHU8T9 llbHblB H MfiYilbCbl 0 LlH O BH6p8T Op8 1 (JI 2 1,,n22
) 0 0ll8 IOT CSI TBK>Ke HB HHTBHCHM9Tp, 

ITOK83biB810WHA cpe.OHJOJO 'i8CTOTy JlOCT ynn eHHSI perHCT pHpyeMbtX HMII)'llbCOB ( n
666

, n
87

) • J•ht:TeH 

CHMBTp HMBB T 3 .llH80830H8 H3MepeHUSl : J, 10 H JQQ Kril . 3anpemaJOIIIB A BMJlYllbC CO CXeMbl CllO

~eBHH 2 (n
186

) DOA8eTCH T8K* e HB CXeMy nponycK8HHH 5 (n
65

, n
668

). npR OTCyTCTBRH 3anpe

W8IOWBrQ HMO)'l1bC8 HB BhiXOLl CXeMbl nponyCKB.HHSI npO XOLlSIT BMIJYllbCbl C 1:{8CTOTOA J Mru OT <f>op 

MHpyK>me ro yC T poftCTB8 2 ( n
156

) . 3TH IIMIT)'llbCbi OOCTyDB10T HB C1:J 9 T'll.HK ")KHBOrO~ 1peMBHB 

( ttepe3 KllBMMY b ) , B K aGeCTBe KOTOpOl"O MO>KBT f5bi Tb RCII01lb30B8H8 nepeC 'ie T HB SI C...<e Ma. 

l1Mnynbc, npomenmnA qepe3 cxeMy npon ycKaHHSI 1, aanycKaeT o n Hoant5paTop 2 ( n 
19

,n
208

). 

nonO :H<.BTellb Hblft BMJl)'llb C Oll.HOBH 6pBTOp8 ll llHTellblJOCTb}Q 3 M KCBK IIOCTynaeT HB ¢opMHp)'10Wee 

ycT poACTBO A ( n l) , 8 npu T BX BHLl8X 8H81!H38 , x:orna npoH3BOllHTCH H3MepeHHB .a cyx BMOIIBTY.Q .t 

o npo npocTOM aMnnHTYllHOM anannae - TBK*e H Ha ~OpMnpy 10mee ycTpolkTeo E !n
43

) . n pn 

JlOCT)'ITllBHRH JI Mfi)'llbC8 0LlHOBH6p8TO p8 ll8MJlbl JI
1 

H JI
4 3 

OTK pbJB8JOTCSJ, H H80pSI>KBRH9 H8 HX BRO 

llBX yMeHbllJ89TC SI c 225 JlO JO B . npu 9 T OM OT KpblBBJOTC SI CXBM bi nponycKBHJUI 1 A H IE ( nBS' 

JI
64

, JI
2 

R n
59

, n
42

, n
44

, COOT BeT CTBeHHO ) . YKB3 8HH ble CXBMbl nponyCKBHHH H8XOll.SITCSI B 

H3M9pHTenbHbtX TpBKT8X H II03TOMY LlOn)KHbJ 6btTb nHHeAHbiMH. JIRHHH 3BD,ep>KKH HB 0 , 2 MXC9K 

8 

BKIIJO'IBHbl B 3TH Tp8KTbl ll llH K OMII6HC8IlHH 38ll9pJKKH 1 HBH36B>KHO B03HHK8JOt.Ilelt B OflHCBHHbJX Bbl 

me 3JI9 M BRT B X, OCytnGCTBIISI JOWHX OT 60p HMITynbCOB llllSI 8H81013B . npoA:llSI 'tepe3 C XBMhl. nponyCX8· 

HBSI l A B l B , BM IT)'IlbCbl 3anyCK810T OllHOBB6paTOp hl A H E ( n
3

, fl
4 

H JI
4 6,n

46
, COOTBBTCTBBH

RO ) • n p a OltHO Bp9M 9HHO M CHHTBB 8 Mil1lRT)'D.H hlX CllBKT poB OT D.BYX neTeKTOpOB OT p Hil8 TB1JbHblB 

a w nynbChl OT o.auosn6paTopoa A a E no.aaiOT CB ua 6nox OTKn oueansr l{epea xne M M bi 3 n 0 , 

COOTB9TC TB9BHO. npa B X llO MOMB o cymecT BI1SI8T CSI Bbi60p Y'IBCTK8 3 8 DOMHR810III9 ro y cTpoftCT IJ8 1 

HB K OTOpOM HY >KHO aape r BCT p BpoBaTb HMITYilbC B 38B HCHMOCTH OT Toro , H8 K B KOA H3 BX OLlOB 0 8 

n ocT y nun . 

nonOJKHTenbHble HMnynbCbl OT OAHOBH6paTopoa 2 ( n19' n 20a ) ' A( n 3,n 4 ) H B ( n45 ' n 4B) 

nocTy naJOT 88 c xeMy c noJKBHIJSI 4 ( JI206 ' n28' n29a ) . K poMe TOro , ua. ::rry cxeMy cno>KeHIUI 

JlOCTy naJOT H M nyllhCbl OT CXBMbl nponyCK8H HSI 2 ( .llB8 n onynpOBOflH!-IKOBbiX llHOJl8, JlO.llK1!10'1CHHbiX 

X CBT.Ke n298 ~ • iiB MIT B n
2

b B 6yLieT llOJlllBp>KHB8TbCH B OTK pb!TOM COCTOSIHBH IIpH O.O. HOBpBMBH 

BOM ClOCTynn eHBH B B B ee nonO>KHT£-'I b RblX B Mfl)'llbCOB CO CXBM bl C li0)K98MSI 6 ( n34 ) H C 6 nOK8 

OTIC1IOH9HHR , nDll8B8.B M biX qepea x n eMMY Y • l1MITYllbCbt , ITOllBBB.GMhie 88 CXBMY CllO>KeHHSI 

4, o6ecn e'IHBB JOT non o JKHTen& RbiA HMnynbc ua ee B htxone e Teqeane acero apeMenn auanuaa 

n ocT y n Ha w nx H M n y n &cos a 6 n o xe pac n peneneuusr. Co cxeM bi cno>KeHHst 4 nMnynbCbi nocTynaiDT 

R8 cflo pMn pytom ee y CTpoftCTBO 1 ( n
30

, n
2 9 6

) B Bbi3biB8JOT )'MBHb llJBHHB HBIIp SI>KeHHR 88 ero Bhi -

xoAe npnMepao c 240 IlO 15 B. 0 T pHnaTen& HbiA HMfl)'llbC <f> OpMHpyromero ycTpOftCTBa OTKpblBB -

eT cxeM y e peMH -a.Mnnn T yn.Hor o n peo6pa3oaann s ( n
5

) n aapstllH bte ycTpoAcTaa A H E ( n
6

, 

n1' n8 H n47 t n 48' n49 '·CO OTBBTCTBeHHO ) . P auee HanpSI)f{BHHSl 8 8 BblXO.Ile 3 T HX cxeM ( T . e . HB 

BMKOCTH X C B, CA n c
8

) noanep>t<asanncb nenaMeHHbiMH 6naroJlapH Toxy, npoTeKaJOm eMy qepe3 

1!8Mfl y n
296

, COO T BeTCTBYJOIIlHB LlHOD.~ B ll81lbHBAW He n eon . T enepb >Ke TOK npexpamaeT CSI B CBSl · 

an c aaxpbtTHeM nuo noa. B ennquua na'f.anbnoro uanpsr )f{eHHR per ynnpyeTCR noT euunoMeT poM n
3

• 

n pn H3Mepe ann HHTepeanoB a p eMeHB IlOIIO>KH T enbHblA BMnyn bC o.auosn6paTopa A 

ua cxeMy apeMSI-aMnn HT YllHOro npe o6pa.aoeaa usr ( JI5 ). H opManbuo naMna n5 OTKpbtT a 

BO~ H 38KpblT8 no TpeThBR: C9TKB . npu 110CTynneBHB HMllY1I b C8 OT O.OHOBH 6paTOp8 A 

HUe H B T pBTbBi\ CeT KB CTBHOBHTCSI paBHbiM 0 , H HBttHH B.BTCSl n uuefiHb iA paapSI.Il eMKOCT H 

JlOCT)'llBBT 

no nep-

uanpSI )f{e -

C qe 
a 

pea n euT on. n pexpamaeT cst paapstn eMKOCT H npn nocTyn neun n ua n e payJO ceTKY neuT ona oTpnua 

T e n&uor o HMnynbCB OT O.llHOBH6 paTopa E ( n 4 5' n46 ) . T aKnM o6pa30M, H3Meaeune Hanpsr >KeHHSI 

H8 BbiXO!le CX8Mbl apeMSI - 8Mil1lHT)'llHOrO npeo 6 p830B8HBSI (ua BMKOCTH C B ) 6 y .deT IIpollOpUHOH81Ib"" 

HO H 3 MepHeMOMY HHTe peany BpBMBHH. CKopoCTb pa3pS1Ll8 BMKOCTR perynnpyeTCH IIOTeHUHOMeT 

pOM n4 . Hanpst >KBHHe co CXBMbl speMH - 8 M IT1lHT YllHOro n peo6p830B8HRSI no.aaeTCSI HB neBbi A 

BXOll cxeMbl cpaBHeHHSI A ( ng, IT 10 ' n 11 ) . B Tex THITB.X auannaa , r.ae O.QHHM H3 H3MBpS19MbiX 

na p aMeTpOB SIBIISieTCR BpBMH , cxeMa nponycKBHHSI IE ( n59' n 42' n 44)) OTKpblB89TCH HMnyllbCOM 

OT OllHOBH6paTopa A ( JI
3

, JI
4

), C1l9.00B8.TB1lbHO , MB.KCHM81lbHbiA UHTepsan BpeMeHH , pern C T pHpye 

Mbl~ anannaaTopoM , onpeae nsreTCSI nnnTBilbHOCTb~ H Mnyn&c a o.aaosn 6paTopa A. E cnn e Teqeune 

3 TOrO BpeMBHR HMll)'llb C E He nOcT yllHT, TO SCSI CX9M8 B03BPBIII8BTCSI B HCXOllHOe COC T OHHHB. 

npn 8Mll1IHTyllHOM 8H81IH39 H3 MBpRBMbiB HMfi)'llbCb[ CO CXeM npOII)'CKBHHSI 1 A ( JI63 ,n64,n
2

) 

M tB <n
59

, n
42

, n
44

) noaaroTcH na aapRllHble ycTpoA cTaa A H B <n
6

, n1 , n8 H n 47,n 48, 

n
49

, COOTBeTCTBeHHO ). n pH 9 TOM HBllpSI>KeHBB HB BblXOllB 38pSILlllbiX y CTpOfiC TB )'MBHbWSBTCSI HB. 

s e nuqnuy , paeuyJO aMnnn Tyne anannanpyeMoro HMnyn&ca. npn o.auospeMeuuoM cnsrTHB aMnnHTYll 

HhtX c neKTpDB OT ll BYX ll9T BKTOpDB HMfi)'llbCbl 'lepe3 CXBMY CflO>KBHHSI 3, ponb KOT Opolt B blDOnH SI -

9 



Krr JUlOllbi 11
476 

n n
488

, noaaJOTCSJ Ha a apsr.nHoe ycTpoAcTno E HeaaaHCH M o oT roro , 8 8 xaxo A 

BXOJl OHJI OOCTYflH11H. HanpSDKeHHSJ HB. 3B pHJlHbiX YCTpoftCTBBX ll011>K.Hbl fl0ll.ll9p >KHBST b CSI HeH3MeHHbi 

MH B Tett9HHe BCero BpeM9 H H Bbl60p8 K8H8.110B. nm:r yMeHb WeHHSI yTettKH 3 8 p S1JlOB C KOHlle HCB.T OpoB 

C A , c
6 

H C
8 

ttepea nenn KaTo.a - uaKan COOTBeT C T BYIOWHX .onoaos , HB KBn bl a u o .aos nHTB IOTCSI n o 

RH}f(9HH biM uanpH*eKHeM OT o T .aenb HbiX o6MOT OK TpaHc4>opMaT o p a. H anpsnKeHHH c BblXO.O.a aapHllHbiX 

ycTpoHCTB no.aaJOTCfl: HB neBbie BXOJlbl cxeM cpasueHHSI A H E ( l1g • 111o· nt t H J150' J15 1 ' 

n
5 2

, cooTaeTCTBeHHo). B cxeMax cpa aaeHHSl o.aHa na sepx nnx naMn a cer.a.a OT KpbtTa , a .apyrast 

aaKpbtTa . Dns=c ycKopeHHSJ npou eccoa oTnHpaHH SI u aannpaHHSl aTHx naMn npn M e aeaa non o>KnTe llbHa SI 

o6paTHBSI CBSI3b Me>K.ay HX 8 HOJlaMH H SKpB HHbiMH CeTKBMH. 

HMnynbc OT oaHoan6paTopa E ( l1
4 5

, n
4 6

) nonaeTcsr TBK>Ke HB cxeMy c n oJKeaos 5 (.aaa 

n onynpOBO.LlHHKOB biX llHO.O.e , BK11l01.{eHHbiX B U9Tib C S TKH J1
31 

) . f1pH O.LlHOBp9 M9HHOM CHSITHH a M n -

11HTY~H blX cneKT pOB OT JlBYX !leTeKTOpOB H MflY11bC Ha CX e M y C110>K9HHSI 5 fl0Jl89T CSI H OT O.O.HO B H6-

paTopa A ( J1
3

, JI
4 

). Jrh .. myn b C C BbiXO.Oa CX9M bl CnO}f(9HHSl OTKp b tSaeT CX9MY nponyCKBHIISI 3 

( 11
31

) , H qepea n ee H8"1J.!H810T npoxOllHT b OTpRU8TenbHhlC CHHXpOHH3Hpy10WHe HM n y nbChl , UOCTyna

lOIUHe C 6nOK8 OTK110H9HH SJ ( 'llepea K ll9MMY f) • nepebl~ H3 npomeAWBX HMfiY11bCOB 38 UyCK89T O.!l 

HOBU6paTOp 3 ( JI
32

, JI
3 3

) • llnHTe11bHOCTb HMnynb C8 OUHOBH6paTop a COCTB.enSieT 4 MKCeK.. 0 T pH 

ll8T911bHbl~ HMny nbC O.OHOBM6paTOp8 n e p eBO.OHT B HOBOe COCTOSIHBe TpHr repbl A H B ( 11
1 2

, JI
13 

H n
53

, fl
54

, COOTBeTCTS9HHO) . fJpJPJeM Ka)fU:tbl li H3 Tpurrepoe nepexO,ll HT B HOBOe COCTOSJH He TOnb

KO B Tex c ny1.{8SIX, KOrD.B B .H 3 M epeBHD yqacTeyeT COOT S9TCTBYJOID8Sl CX9M8 CpBBH eHHSI . 0TpHII8. -

T911 b HblA HMnynbC, B03HRK8.JOWR~ npH HBXOJK,O.e HBD TpBrre poB B HOBOM COCTOSIHHH 1 Bbl3biB89T OTKpbi.,_ 

BBHHe CX9M nponyCKB.HDSl 2A H 2B ( fl
14

, JI}Ba R JI
55

, J1
668

, COOTB9T CTB9HHO). J1MnynbC b l OT 

TpHrr epoB ITO.O.BJOTCSI T8K}f(e HB CX9My Cn0~9HHR 6 (oRa COCTOBT B3 .LlBYX 1.{8CT eA : .!lBYX nonynpo 

BO.O.HHKOBblX .!lHO.!l ')B H JI
35 

- .O.nSI ¢opMHpOBaHHSI 0TpHUBT91lbHOrO BblXOllHOrO H M nynh C8 H JI
34 

-

lln SI cflopMHpOBaHHSI U0110>KHT911bROrO BbiXO.QHOrO HMnynbca) . C BbiX0.£18 CX9 Mbl C110>KeHHSI 6 CHHM8.9T

C SI HMnynbC Bbi60p8 K8H8118 . 0TpHU8T9n bHbiit HMITynbC fl0.£l89TCSI Ha 6nOK ynp aBJieHR SJ ( qepea KneM-. 

My E), a nono>KHTe11bHbiA - HB cxeMy nponycKBHHSJ 2 (..aea nonynpoao.aHHKOBbiX .auoaa, BK11 JOt:~eH 

Hbt X a uenb ceT KH n
298

) . 

0 T pHUBT e nbHbt1\ HMITynbC OllHOBH6pB TOp8 3 ( J1
32

, JI
38

) nepeBO.O.DT T8K >Ke B HOBOe COCTOSIHHe 

T p Hrrep 1 ( n
38

, n
39

), 8 nonO>KBTenb HbiA HMnyn bC aTOr O O.LlHOBH 6pBT Op8 38KpbtBB.eT CXeMy npo

n ycKaH H SJ 4 ( JI
3 7

) . HanpsnKeane c renepaT opa (11
36

), HMe10mero qacroTy 1 M r n , c T a6nnnanposan 

HY IO KBa pneM, IlOCT y n aEtT HB ~OpMHpyJOIUee yCTpoAC TBO 2 ( fl
156

), C B bi XOllB K OTOporo CHHM8lOTCSI 

Y 3 KH e OT p HIIB T e n&Hbi9 HMny nbCbl . nepBbi A H3 ST HX HM rrynbC OB , DpOIDe JlWH ft qepe a cxeMy n ponycKa 

HHH 4 ( n
37

) 1 nocne OKOHqaHHH HMDYfibC8 OQHOBH6paTopa 3 ( n
32

, n
33

) B03BpamaeT TpHrrep I 

( J1
38

, n
3 9

) B HCXOJlHOe COCTOSIBHe. T aK ocymeCTBnSI9T C H CHHXpQBB3 8.UBH n pon ecca Bbi 60pa KBHB-

118. C pa6oTo1\ r e aepaTopa HMUY 11 bCOB. 0 T p H U8T e 11bBbiA H M TIY ilbC TpHrrepa 1 IlO.O.B.eT CSI HB 6 n OK OT

K n OH e HBSJ ~nSJ c6poca p a aeepToK (qepea xneMMy H) n aa r e He paTOpw nBHefiHOro aanpsr*eBH SI A 

H B ( n 26' n27' n 4 l a H n 57' n56. n 4 16 ' COOTBeTCTB9BHO ). r eaepaTOpbl co6 p8Hbl no cxeMe c 

BBOJlHO-ceTO~HO ft eMKOC T blO; D11R Y M9Hb W9H HR epeMe HH BOC CTB HOBileBHR e M K OCTb B K11 10'te a a ~epea 

KBTO.LlHbi A: DOBTOpBT e 11b . Hanpsr*eHHe C B bi X 0 .£18 STH X reHe paTOpoB fl0ll89TCSI HB n p aBbJ9 BXO,Ilb l 

c xeM cp aBHeHHH A H B <n9. n lO. n il H n50. n 5 1' n52' COOTBeTCTBeHHO). Opn noaa .. e HM

nynbca c Tpnrre pa l neHTO.Obi J1 
27 

H 11
58 

aanupa K>TCSI no TpeT&e A c eTxe , a a a npsr >KeaHe HB Bbl 

x o .ae reuepBTOpoB 6biCT po B OC CT BH8BilH BBeTC SI .LlO H8't8 11bHOrO ypoBHSI , KOT O p bt1\ per y n Hpy e TCSI 

10 

HOT eHUHOM9TpOM n
5

. 3 T O HB.npSI;.tceHHS ll011>KHO 5bi Tb HeCKOnbKO BblJUe, 1.{ 9 M HB n eBbiX 

8 XO,Cl8 X CX&M C paBHeHHSI npH OT C y 'i'CTB HH perKCT pHpyeMbiX HMflY11bCOB , TBK t.t T O OTKpblBalOT C Sl 

npaBbiS naMnbl CXeM c paBH9HHSI . nocne B03 Bp8.W9HHSI TpHrrepa 1 B HCXO.UHOe COC T OSIHHe 

n e HTOllbl OTKpbiBiUOTCH, H HBt.tHHB.e TCR 11HH9AHOS yMeHbWeHH9 H BOpsr>KeHHH HB BhlXO.Ue 

r eaepaTOpOB • npu OOMOWH flOTeHUHOM e TpOB n
6 

n 
7 

, COOTBeTC TB9HHO , CKOpOCTb H3 -

M9H9HH51 HBDpA>t<eHHSI y K8)KLJ.Qr"O reHep8T Op8 MO>KHO Bbl6Hp8Tb p8311H1.{H0A B 3aB HCH-

MOCTH OT T p e6yeMOft WKpHH.bl xaH8110B , OTBOll.HMhiX .lllHI 8H 811H38 fl O .ll 8 HHOMY napa-

MeT py. npu JJ.OCTH>KeHHH paaeacTea aanpst>KeHHA ua o6on x exo.aax cxeMhi c pasn e nuR OTK phl -

T8SI H 38Kpbi T8.SI na!>A"DbJ MeHSIJOTCH MeCTBMH HB Bi'.JXOLle CX e Mbl B 03HHK89T HM-

n yn bC KOTOpbla B 03SpB W 8eT COOT:leT CTBeHHO TpKr r ep A (11
12

, 11
13

) !1 .'1Tl TpHrrep 6 

( n
53

, Jl
54

) B UCXO!lHOC COCTOSIHHe. npH 3 TOM 38Kpb!BBeTCS1 lt COOTBe T CTBYlOU!lHT C X9Ma nponyCKll 

HlHI 2A (fl
14

, J1lfia ) HilH 2E ( JIBS, Jl68a ). l..Jncno HM11Y1IhCOB OT r eHepaTopa , CilC1YJOlllH X C <tJBC 

T OTOI1: l Mru, onpe.ne!ISJeT HOMep KaHana no cooTaeTCTBYlOllleMy napaMeTpy. O n lla ;;:o cnenyeT yt:~ u

T bJBaTb TOilbKO T e HMny\bChl , KOTOpbiC nOCTynnnH llOCne B03Bpame HHSI B H CXOnHoe COCTOSilHJe 

Tpurrepa 1 ( n
38

,,n
39

) , T BK KBK HMDYl!bC 3Toro Tpurrepa 6 n oKHpyeT reHeprrophl p aaeepTK H e 

6noKe OTKnOHe HHn. Yf~nynbCbl CO CXeM nponyCKSHH~ 2A H 2 E flOCTynaKrr HB. 6!10 K OTKnOHeHH~ 

( l.lepe3 Kne M~ bl p H n ) • 

flocne B 038p8ll.leHHSi 8 HCXOD. HOe COCTOSJIBfe n ocn e.a He ro :.t 3 TpHrrepOB A t! 6 OKllllt.t l1B8-

e T C H HMllYilbC B bJ 60pa KllH8!18 118 B blXOLte CX.:9Mbl C110>KeHHH 6 ( 11
34 

H J1
35

) , B pi:! a ynhTBTe '!ei"O 

aaK phlsBeTcsr c xeMa nponycK B HJUI 2 ( nonynpoBOJJ.HUKOBbJe !.lHO!lhl s u e nn ceT Kit n
298

) If npeKpa

J.uaeTCSI HMllYil bC HB BblXOLl e CXeMbi C!JO>I<eHKSI 4 . n o cJie 3 TOrO HB.npH>K9HKe HB BbiX.OD,e 38pst ,C,Hb!X 

y cTpo11CTB A If E (ll8' !17, n8 H n47' n48' n4 9' COO T BeTCTB9IIHO ) H CX9Mb1 a peMH-BMIIJUl 

TY!lHOT'O npeo6pa30B8HHSI ( n5) B0 3BpaiuaeT CSl K n epBOii81.{8llbHOMY 3Hat.teH H IO , H pa60T ll 6~0KA 

pacnpeneneunn no perHCTpaunu nocT ynllaUJero HM ny.rrb::a 38KBH'HI BOeT C 51 . EcnH OUHH Ha napaMeT -

pos nocTymmwero HMnynbC a n peBbi w a e T semttiHHy, per·HcTpHpyeMylO B nocnenne:-...1 KaHane aHanH

aaTo pa, TO cxe Ma nponycxaHIHl 2 3aKpl.tBaeTC51 H3-38 npeKpameuHn nono>KHTennHoro HMnynbca , 

nocTyrta10mero ua Hee c 6noKe OTKnoHeHHSI ( t:~ epea KJie M MY Y ) , nocne qero TpHrrepbl A H 

E ( fl 
12

, lJ 
13 

H JI
53

, JI
54

, COOTBeTCTBeHHO) B03Bp8 ill8iOT CH 8 JiCXOllHOe COCTOSIHII9 TIO Jl000/lHH 

T e 11bHOft ue rru c6poca, a p a 6oT a oCTBIIhHbiX yanon Gn OKB pacnpeaeneHHH npe xpamaeTCSI, KBI< H 

o6btt.t.Ho. Taxne c n y ttaH HnH soo6me He perncTpupyK>Tcn nnn iKe perucTpnpyiOTC51 a nepeoM KaHa 

ne ( no >KenaHHIO 3KcnepnMeHTaTopa ) . 

4. EnoK y npaane~Hn 

ct>yHKUBOBB11bHa n cxeMa 5noxa y npa aneHHSJ uao6pa>KeHa na puc. 6, a npuauunnanbHB.st cxeMa 

aa pee. 7. P eJKHM pa60Tbl 8R81IH38TOp8 onpenenSie T C SI COCTOSIHHeM TpHrrepa pe>KHM8 (11
13

, n
14

) . 

P accM o T p B M CHB 'llan a pe>KHM BOCCTaHosneHHH .a.a HHblX . B STOM pe>Kn Me OTKPbiTB neeast nonoau -

HS n
14

• 

3 an.aJOm R tt 6nox ua r - reaepaT op ( n
20

) reaepupy eT HMny nbCbJ c t:~acToTofi 100 K r u . 0Tp nna -

II 



T 9 1lbHbl9 HMIIY1lbCbl Cera B biXOll8 38IIYCK8JOT O.QHOBH6paTOp 1, $lpM;ttpy JOIIIHtl BMIIY1lbCbl flOllCBeTa 

( n
22

, n
238

) • 0TpHU8TellbHbte HMnynbCbi OT OllBOBH6p8TOp8 Jl1lHT91lbHOCTbJO 4 MXC9X DO.ll8JOTCSI H8 

c xeMy c n O)K9BHH 1 ( n24 a ' n26' n26). Oaa 38IlHp810T n25. nonO)KHT91lb.Hble BMITyllbC bi c aMnnuTy 

LlO A nopSI.QL.8 80 B01lbT, B03BHK810DlH9 Ha BbiXOJle CX9Mbl Cl10>K9HHSI 1, IlO,Q8JOTCSI 88 IlO.QCBeT no 

Teaunanocxona n nyqa Tpy6KH na6mcneHHH, aao6 paJKaJOmero c n e xTp a .QBOH'1BOM Jtone ( qepea xne~

MY C) . nonO>KHTenhRbJe HMilYllbCbi O.QHOBH6paTopa 1 (n22' n23) llH'P¢>epeBUHPYIOTCSI ; HMrrynbCbt , 

COOTBeTCTBYJO.DlB e BX 38.QH9MY ~poHTy, IIOll8JOTCSI H8 BepTBK8nhHyJO p83B9pTKY 6nOK8 OTK110B9HBH 

( q:epe3 K neMMY )I( ) , s peayn&TaTe q:ero nyq: nepeMemaeTcJI Ha cne.ayJOmHA p a 6o'IH A sneMeHT. 

OTp auaTenbHbiA: HMI ynhc aa.aaJOmero r euepaTopa ( n
20

) aanycxaeT TBit>Ke onnosu6paTop 2 

(n 
15

, n
3 6

), .O,BJOIIIBA BMIIynbC .QnBTenbBOCTbiO 1,5 MKCeK. nonO)KH'T'ellbBbtft BMrrynbC , COOTB9T CTBYJO· 

UlBA BO speMeBB 38.0,H9MY !l>poHTY HMnynb C 8 OllROBB6paTOp8 2, DO.O,aeTCJI 88 CX9MY ¢lopMBpoB8BBSI 

(n 
16

, n 
17

) , HB ee B blXO,Qe B03HHKBeT OTpHU8T91lbBbJA HMIIynbC C aMnnBTYllOft 75 BOnb T . 

CxeMa nponycxaaus 2 (n
1

) o TKphlBaeTcsr n o nepsoA ceTxe aa 1,5 Mxcex nocne nonaqu Ka>K

.aoro uMnynbca nollcseTa 5 naro.aapsr nonoJKHTenbBOMY HMnyn&cy, nonaaaeMoMy H8 aee OT OllBoaa6 -

paTopa 2 ( n 15' n36 ) • TpeTbSI ceTxa CX9Mhl nponycxaausr coenn ueaa c B biXO.QOM ycunBTe1lSI BM-

nynbCOB C'18T biB8HBSI ( qepea K119M MY A ) • nono>KBT91lbHbl9 HMIIY1lbCbt, B03BBK810IIIHe aa Bbl -

xo.ae yCBnBT91lSI B T9'19BHe n e pBhlX 1,5 MKCelt llOCne BK1lJ0'1eHHSI DO.QCB9T8 ( o RB COOTBSTCTBy~ 

Clf.HTWBBHBJO 9.QHBHilbi) Bbl3b1B810T OTpHU8Te 1lbHbi ft BMDY1lbC 88 BblXO.Q9 CXeMbi nponyCKBHBSI 2( n 
1
). 

nap83HTBI;Je HMny n & Cbl, B03HBK8 JOIIIH e H8 BblXOJl9 ycHnHTe nSI B OCTB.nbHOe BpeMSI, '1 e pe3 CXeMy npo

nyCK8HHSI He npOXOJlHT. 0TpH08Te1lbHbi1l BMDynbC H8 B biXO.Qe CX9Mbl nponycKSHHSI 2 ( n 
1

) 38IIYCK8-

9T O!lHOBB6paTOp 4 ( n
2

, n
38

) , Jl8JOIIlBA BMIIyn b C .llnBT9nbBOCTbJO OKOI10 4 MKCeK. nonO>KHT91lbHblft 

B OT pH08T91lbHbJA HMfiYllbCbi a T oro O.QBOBH6p8T0p8: IIO!l8JOTCJI 88 CXeNy nponyCK8HBH 3 (n
4
,n

5
), 

8 BMeHBO : Il0110)KHT9nbHblA HMllynbC H8 Tp9Tbl0 C9TKY n
4

, 8 OTpBil8TenbHhlA - HB Tp9TbJO CeTK.Y 

n
5

• B p9)KHMe BOCCTSHOeneHHSI .QBBHblX IJO nep BOA C9TK9 n
4 

OTKphlT8 1 8 n
6 

- 38.II9pT8. 0TpBil8 '

T9nbBbtA: BMnynbC, ITO,Q8B89Mblfi H8 C09JlHHeHHbJe BMeCT9 KB.TO!lbl 3'TBX 118MII CITyCTSI 1,5 MKC9K 

IIOC119 H8'18n8 BMllY1lhC8 ITO.QCB9T8 OT CXeMbi <lx>pMHpoBB.HHSI J (n
16

, n
17

>. 6 yJteT OTKpb188Tb n
4 

B CXeMe nponyCKaHBSI 3 npH H811R~RB IT01lO*HT91lbHOrO HMITY1lbC8 HB ee TpeTbeft CeTJte (T. e . npR 

C'1BTbiB8RHH enHRHUbi). 0TpHil8 Te1IbHbtA RMnyn& C , B03HHK8J0.DlBft: npH aTOM H8 BblXOJle CXCMbL npo

IIYCK8HBSI S, 3 BrryCKHT O,QBOBH6paTop 5 ( n
6

, n
7

) • 0rpHUB.TenbH bJA HMnynh C O.QHOBB6p8 T';)p8 ITOC 

TynaeT H B CXSMY <PopMHpoB8BHSI 2 ( n 10 ) . nonoJKHTenbRbdl HMny nbC CO CX9M bl $opMHpoBaBBSi 2 

no.aaeTCH ua cxeMy nponycxaHHsr 4 (n
9
,n

11
). Ha BTOpoA axon cxeMbl nponycKaBHH 4 nocTyna JOi 

OTpHU&TenbHb19 BMnynbCbl C O!lHOBR6p8TOp8 3 ( n
8

), KOTOpbiA a a.nycxaeTCSI OTpHUSTenbRbiM HM -

nynbCOM OT C X9Mbl 4>opMHpoB8HBSI 1 ( n
16

, n
17

). 8 H8"18nbHOM COCTO.S.HBB B CXeMe nponyCKBRHSI 

4 ( n9 , n 11 ) IIOT e BUH81l npaBOA CeTKH , H8 ICOTOpyiO ITOCTynaeT nonO>KHTenbHhlA HMnyllhC, B hl6Bpa

e TCSI BHJKe, "19M ITOT 9HUH8n nesoA CeTKB, HB KOTopyJO fiOCTynae T OTpHU8T9 1lbBblA HMnyn&c. n pu 

no~aqe )Ke D01lO>KBT9nbHOro HMnynbCB IlOTeHUH81l npasoA CeTKH CTBHOB HTCSI BblWe, 'JeM nesoft~H 

H8 BbiXO.Qe CXeMbl nponyCIC8HHSI 4 B03 HBK89T IT0 1lOJKBTe1lbHblft HMITyr.b C., n p H Cq,BTbiB8HHH uyns IJ0-

1IOJKHTe1lbBblA HMDYllbC HB CX9My ITponyCitB.HBSI 4 8 9 llOD.B.eTCSI, H H8 ee BbJXOll9 B03HHK8eT OTpH 

UB.TellbHblft HMnynb c , COOT BeT CT BYJOtu.BA OTpHU8T9nbHOMY HMIIynbC'Y , IIOCTYIIBJOIDeMy H8 cxeMy npo

nycKBHHSI OT O.UBOBH6p8TOpa 3 (n
8

). npa DOMOfilB DOT9HUHOMeTpoB IJJ H n
2 

8MIT1IBTY.D.bl nono

JKHTeJibHOrO B OTpHil.8T91lbHOrO BMITyllbCOB HB BblXO.Ile CX9Mbl nponyCKB.BBSI 4 YCT 8H8B1l.BB8JOTCSI paB• 

RbiMH 2() B . J.iMJIY1lbC bl C BblXO.Q8 CXeMbl nponyCICBBBH 4 ITO.Q810TCSI HB fi118CTHHY OOTeWl.HBnOCKOil8 

12 

( q epe3 K.'leMMY 1..{) . npH II0,08'19 IIOllO>KHTellbHOrO HMriY1lbC8 H8 ll&.BBO M pa6oqeM 8 119 M 9HT9 3 8 lll!

Cbli~89TCJI 9,QBHllil8 , 8. n pB IIOll8.'19 OTpHU8T91lbHOrO - HY1lb. 

fipH 38.IIBCH e,QRKHUbl OTpR1l8T91IhH bl A HMJIYIIb C C 0.0BOBH6p8TOp8 5 ( n6,n7 ) IIO!l89TCSI TU

>Ke H8 CXSMY C1lO>K9BHJI 1 ( n
248

, n
25

, n
26

) f'l B peaynbT8T9 'IBrO RMrtynbC nO.tlCBeT8 H9C~Oilblt0 

yB91lH~B89TCJI IIO 8MII1111TyD.e. nosTOMY Ha SKpane Tpy6 KH aa6 nJOA9BHSI 9,QBBHU bl OTM8'18 JQTCS 6o

n ee Slp &:HMJI T O'IK.AMJI , 'l9M RynH. 0llHOBH6paTOpbl 5 H 3 (n6, n1 11 n8~cOOTBeTCTB9HHO) BOSBpa

Ol810TCH B B'CXOllB0 9 COCTOSIHR9 OllHOBp9M9BHO C O,QHOBH6 p8TOpoM 1 (n 22, n
238

) 6 na.ro.napw: CSSI31f 

Me)KJly 3TBt.OI OllBOBB6p8TOp8MB 'J9pe3 JlB O,Qbl . C finoxa OT!I:DOB8HHSI ( "19pe3 &ll&Mhcy I)) 88 CXSMY 

c no•euasr 1 DOCTYna~ oTpanaTenbuwe HMn ynbChl , 6naro napg KOTOP~M nononaBTenhRO nonc&e~B

s aDTCsr nepBhl9 pa3pR.tlhi K.8)K.[lOrO BOCbMOrO K8H81l8. 

Cx&Ma CIIO l!<eHRH 2 (niB' nl9) CII YlKRT lliiH nona'lH 88 B btXOllHOA 6nox OT pHU.&TeJihBblX HM-

ItynbCO B p83pSI.IlOB 'I{HC118, JCOT0pbl9 IIOCT YIT8 IDT C 3B.a.8JOmer o reaepaTOpa ( n20 ), R Il01IO>KHT91lb

Bb1X RMITYIIhCOB 3B.ITBCH 9JlHBllUbi , KOTOpbi9 COOT BSTCTBYJOT 38,QBewy lfJpoaTy BMilY1lbCOB1 ITOCTYJUl.,._ 

DlBX C OJlHOBB 6 p aTOpa 5 (n
8

, n
7

). 3TH HMflY1lbCbt I10ll8JOTC SI 88 BblXO.D.BO A 6nOK ITO OJlHOMy & a fie-

1110 ( qe~a JUieMMY Ill). B BhlxonuoM 6no&e ocymecTsnHOTCSJ aanxc& aaHH btX npo n o w omu tt.B.P 

pone'JaTaJOmero annap8TB. JilnD 8BT OITOTeHUHO M9Tpa. 0rpHU8T91IbHble BMJJyllbCbl 38DRCH e,nBlOIUbl OT 

o naoaB6ps.T opa 5 nonaiOT CR TBK>Ke a a 6noK nuae Asoro MacmTa6 a ( qepea xneMMY 4» ) • 

PeJKHM 3B.OHCH HOBblX HMnynbCOB H8'<lllH89TCH DpH TIOCTynneaHH C 6nOKB pacnpeneneHBSI OT

pRU8T911bHOrO HMnyn&ca .Bbt6opa Kaaana ( ttepea xneMMY E ) . 3ToT HMnynbc aanHpae-r aana10ma:A 

6 1lOKRHr - reaepaTOp ( n
20

) , B peaynhTB.T e qero UMnynbCbt IIO.OCB9T 8 rrpeKp8ID810TC14 H nepeBO.OD7 

TpHrrep pe>KRMB ( n 
13 

,, n 
14

) 8 COCTOSIHHe • 3 8 IIHCb". nocne OKOH'l&RB:SI BMIIY1lbC8 B bl60p8 K8H8118 

38Jl8JOmHA reaepaTOp B0306H081Is:IeT pafW:"tY• Ho T8K KBK T p Hrrep p9>KBM8 OCT8eTCSI B COCT OJIHRH 

~""aamtcb'• To s cxeMe rrponycxaHHSI 3, OTKpbtTOA. no nepsott ceTxe , 6yaeT n aMna n5, a ae n4• 0 TpHilaT en&

H ble HMilY1Ib Cbl
1 

TIO.Q8B8eMhte H8 COellHHeHHbiG BM9CTe K 8TO,Qbl n4 H n5, 6yJlyT Bbi3blBBTb OTpHUB.Te1Ib -

1IbiP.: HMIIy n hC H8 BbiXOll€ CXQMbi nponyCK8HRR 3 n pH OTCYTCTBHH OTpRU8 T91IbBOrO HMTIY1lbC8 H8 TpeTb etl 

ceTKe n
5

, T. e . B T9X c ny'IBSIX, KOr.aa OllHOBH6p8TOp 4( Jl
2

, Jl
38

) He Cp8 68T biB89T , 'iTO COOTBeTC'rsyeT 

C'lllTbi BBH!! JO Hynst. DO.Il8 ll8 HMllYII bCOD H8 nnaCTIIHy noTeHUH81lOCKOII8 npoMCXO.O.RT T8K JKS, K8K H B 

p9.)f(O:Me BOCCTBHOBIIe HHSI .OBHH biX. Cne.OOB8T enb H0 1 IIpR C 'J,HTbiB8HHH ellHBliUbi H8 JlMHOM paGoqe M 

sneMeHTe 6yaeT aanHCbiBBTbCH aynb , a npa C'IHTbiBBHBH aynR - eanHzna.. CucTeMa MO:>KeT pa6o 

TBTb B pe>KHMe TipH6asneHRSI e.O.HHBUbl HJlJl B pe>KHM9 B bi'IHT8HHSI 9.QHIHIUbl B 38BBCHMOCTI:1 OT II0-

1IO>Ke HBSl KOHTBJtTOB pen e . B nepBOM crryqae npH aanncH nepaott e.lllUIKB.hi sa MecTe, r.ue pJHee 

6Ltn 38IIIIC8H ayn&, OTpHU8T91IbHbJf\ HMIIy1lbC C OllHOBH5p8TOp8 5 ( n
6
n7> qepe3 KOHTaKT penP H 

.fl. ROLl nepeBOllHT Tpl'lrrep pe>KHMB B COCT OSIHHe ~~~'BOCCT8HOB119HHe' • nocne S'I"OrO B0306HOBr.SI9TCSI 

pe>KHM BOCCT8BOBneHHSI' Ll8 HHbiX. Bo BTOpoM c nyqa e TpHrrep pe>KBM8 nepeBOilHTC SI B COCTO'HHHe 

'BOCCT8HOB119HB9 1 IJBpBblM OTpiiU8T91lbUbiM HMIIY1lbCOM, IIO.Il8B88Mbl M H8 111leCTHHy ITOTeHUf!BnOCKO

na ( q epea KneMMY lf) , r . e. npn aanHcn n epsoro HY11SI aa MecTe, rne paaee 6bi1IO aanHcaHa e.uH

HHna. Bo apeMSI aaxo>K.IleH:n R TpHrrepa pe>KifMB B c oCTOSI HHH "aanHCb., aa OnoK pa :npeneneanst no-< 

naeT CSI nono>KBTent:.Hoe aanpsnt<eH11e ( qepea KJteMMY ll); n ocymeCTBnS'JeTCR GnoKn:poeKa uxona 

aHanHaaTopa . Ecnu OllHH n a napaMeTpoB perrrcTpupyeMor o HMnynbca npem:.IlliliCT aemf'tnHy , perHC·· 

TpHpyeMYIO B nocn e.aHeM Kanane 8U8flH38TOpa, TO TpHrrep pe>KHM8 MO)heT sepHyTbCSI B COCTOSlHH9 

'aoccTanosneane' OT uMrrynbca, nocTynaiOtne ro c 6noKa OTKnoaes:a:R ( qepe3 KneMMY 

KH9 HMTIYflbCbi H9 6yLlyT perHCTp11pOBaTbCS1 8H8nH38 TOpoM. 
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n n g npoaepKH n p B.BHnbHOCTH pa60T bl 6nOKB HBXOITn e HHSI npe.a.yCMOTpe ea B03MOIKHOCTb 3 B.ITH 

CH HB BC9X pa 6 0lJH X a n e M eBT 8X Hyn efi HnH 9.QRHHil . n n st 3 8 ITHCH Hynefi H906XO.O. U M O HlDKBTb KHOTI 

K Y ' n ynR' • npa M'OM BbiKnJO'l!B.eTCst C X9M8 nponycK B.HRSI 3 ( CHBM89TCSI a K paHHOe nanpSI>K9HHe C 

naMn n4 B n5 ), H HMny n b Cbi HB. ee BblXO.Q e B03HIIKHYTb He M o r y T . 3TB. KH OITKB HCTIOnb 3Y9TCSI n 

.QnSI c fPoca 38perHCTpB poBBHHb1X JlBHHblX • .Qng 3 8ITHC H 9JlliHHU Tpe6yeT C SI H8JK8Tb H B KHOITKY • 9 .011-

HHUbi ' • npR 3 TOM O.QHOBH 6~TOp 5 ( n
8

, n
7

) 6y.aeT 3 B IT YCKSTbC SI OT OT pRU8T9 nbHbiX :UMITynbCOB, 

ITOCT yiTSlOl.IlRX OT CX9Mbi ~OpMHpO BBHHSI 2 ( nl6' -n 17) II pH K8)f(.[l0M HMITynbCe ITO.QC B9T8 ~ 

.nnst IlpOB9pKR pa6q_T bl 6 n OK 8 H8KOITn9HH SI ITpHM9H SI9TC SI T8K >K9 ITpR68 BJI9 HH9 ( HnH BbilJHTSHHe ) 

9 .C.RHRUbl B KB>K.QOM KBHBn e ITpH 06XO.ll9 e r o 3n9KTpoHHblM n y"'OM. TipH M'OM T p Hrrep pe>KHM8 ne 

p e BOJlHTCSI B COC T OSlH He ' a anHCb "' HMny nbCOM, ITOJl8 JOIIJ; H MCSI H3 6no xa OTKnOH9HH SI ( ttepea Kn9 MMY 

H) ne p e.a HBTitlaane HHeM nyq a a a n epBbtA p a 6oqafi a n e M e RT KB >KLlo ro KaHana. BoaapamaeTc sr a coc

T OstHHe • BOCCTB.HOBneHRe ' OH , ASK H 05bJ"'HO , ;-I'JCne IT p H6asne HHSI ( HnH B bt lfHT8H H SI ) 9.QHHHllble npa 

npBBHllb HOA pa60T 9 SO BC9 X X8H811 8 X .OOll>KHd perHCTpH poB8Tb CR O.O. HHB.KO BO e qac n o H Mrrynb COB. 

KpoMe T oro, n penycMaT p n saeTCSI nposepo q n bti1 reaepaT op, u MnynbCbi o T xoTo por o nocT y n a JOT 

a ·t5nox pacnpeneneRMSI H Mory-r 6 bi T b narrp-l!lsn eHbi s m o6oA ~tanan auanna aTopa. 

5. Eno x oTxnoneHH~ 

B noK oTxnone HHR n pen aaa a a q e n .ana u anpasneHHSI ny~a noT e anHanocxo na ua onpenen eRHbie 

ane M eHT bi M n weHn. ~ynxnnoaanhHB.R c xeMa 6 noxa o TxnoHennR npenc T a snen a n a pn c ~ 8, a npnu 

unnHanb HBR cxeMa - H B. p uc. 9. B sepx ae A ttaCT B c x eM p acnonoJKea ren epaTop ropa a o HT B. llbHoro 

OTKnonen n R, a s HH>KHeA - renepaTop ~be pT nxanbHoro OT x n o a ennSJ . OcHOBHbiMH aneMeHT BMH r e uepa 

T o po s r'OpR30HTB.ll &HOf'O n BepTH K B.nbHOI"'O OTXnOH9HHSI SJ B llSIJOTC SJ TpHrrep ( TP - li B $ yHKUHOH8llb 

HO i1 cxeMe ) n y n paBIIH:eMaSI n:M xn JO'lte s a R c x eMa ( Kn - HB ¢lynxnnoaanb HOA c x e Me ). B x a tt ecT s e 

K m o q esoA C X9MbJ HCIT0llb3Y9T CSJ llBOAHOA T p HO.O, O.ilH8 n onOBH HB. K OTOpor o 38K pbiT B , a JJpyraR OT

K pbiTB: ( B 38BHCH MOCTH OT C OCT O>IHHR TpHrre p a ) . Bee TpHrrepbl C09.Q BR9Hbl B U9 ITO"'KY B npe.a 

CT B.Bn HIDT C060 A .QBOH't HYID nepec lJeTHY~ CX9 M Y• f e H epaTOpb ! ropH30HTB.llbHOf'O H B9pTHK8llb HOf'O OT~ 

KllOH9HHSl COCTOSIT H3 6 K8CK8.0.0B , q T o C'X>T B9T C T B y e T 64 ITOllO):<eHHSJM llY"'B. KBK ITO r o p H30HT 8llH , 

T ax R no sepTH KBllH (scero 4098 nono~enn A ). 8 coc T as reaepaT opa ropaaoHTBn bno ro o T xno

nenn>~ BXO.!H I T TpHrrepbl H B ll8. MIT8X n
10

-n
19 

B K 11ID't9BbJe 118MIT bl n
1
-n

8
; B COCT BB r e t-:epB. T Op8 

B9pTHKBnbHOI"'O OTKilOHe HH SI - TpHrre pbi H8 nBMDB.X n
26

- n
30 

H Kll 10"19Bbi9 118 M ITbi n
37

- n
42

• 

A uo.O bi n eBbi X H npa B biX n o n o a:ou x n JOtteBbiX naMn a o5on x r enepaTop a x OT Knonen eHH SI non -

coe.au neH bt , cooTaeT c T seuno , x caoeM y c o n poTHsneu:o JO R • K a T OllH bJ e con poT Haneunsz 3THX 

ll8MIT fiO.li05paH b1 DO LlBOII'llHOMy 3 8KOHy T B K , "'TO TOK Ka>K..O.Oft naMDb l s nsoe 60n b We, lJ9M n pe.Obl 

.ayzneft ~ H a n pR>KenHe , CHH MaeMo e c anonaoro c onpoT Bane uHR xa>KnoA r pynnbl xn J0"19BbiX n a Mn, 

BMeeT CT yneu'la T yJO ~opMy. B KB>Kli.OM B3 r e uepaTopo a o.auo u a uanpst >KeHH A nocTen e uuo y senR'1H

aaeTc 9, a apyroe - n ocT e n e uuo yMeHbWaeTcR~ Pasenc TBO c T y n e nex aaBHCHT OT T O'tHOCTH n on5 opa 

KBTO.llHbi X COITp OTHB119HHft Kll lO't9 BbiX n a Mn. C T y neHttST ble H8ITpSI >K9HH9 'll 9 pe3 KBTO.liH bie ITOBT OpHT9llH 

(n7, n
8 

.ll llSI reu e paTOpa rop H30HT811b HOr O OT K110B9HRSI H n
4 8

, n
44 

.QllSJ reuepaT o pa B9p THK8llb

HOf'O OTKnOH9HHSI ) DO.Q8 JOTC9 HB OTKllOHRJOIUBe Dlla CTBHbi DOTeHUH8110CKOIT8 , a T 8 K >K9 HB OTKnOHSI 

IOl.IlH9 DnB. CT BHbl Tpy6 KH ua6mo.aeHHSI .llll SI B305 p8>K9HBSI cne K T pa B .liBOH'lHOA CHCTeMe ( '19pe3 K n e M• 

Mbt M , H n K,n). 

14 

B pe >K HM e BOCC T B B OBileHHSI JJaH H blX B MOM9HT npexpa meHHSI RMDYllb C B ITOLI.C B9T 8 ITOT9HUH8-

110 CXOIT8 C 6 110 K8 y n pasneHHSI DOC TyiTB IOT OTpHU8 T 9 llb Hbl9 HMITYilbCbl ( 'fepe3 KneM My )f( ). 3TH H t. 

OYilbC bl aan yC K8lOT O.C.HOBH6 p 8 T 0p 1 (n
24

, n
48

). 0 T p RU8 T 9 ll b Hbl9 HMnyn bC bl OLI.HOB M5pa T Op8 0 0 -

.QBlOTCSI HB nepBbi A T p Hrrep r e a epaTopa B9pTHXB.nbHOrO OTK110H9HHH ( n
25

) H T • .£1 . 11 MDYllbC bl C 

qeTsepT oro T pnrre pa r enepaTopa aepTuxanbuoro oTxnoneuu~ (n28 ) n o .aa JOTCR '1epea x aTo .aubiA 

ITOBTOpHTenb (n
468

) H8 n epBbiA T p Hrrep reuepaTopa ropH3 0HTa nbHOrO OTK110H9H HSI (n
10

, n
11

) 1 

HMDYilbC bi C W 9CT OI"'O Tpnrrep a r e HepaTo pa. ropH3 0HTa11bHOf'O OTKllOH9HHSI ( n 
19

) q e p e a K a T OJlHb l 

ITOBT OpHT9 11b (n
466

) OOCTyDa~ HB IT SITbiA TpBrrep f' 9 H9pB.TOp8 B9pTHK811b HOrO OTK110H9 H H9 

( n
29

). Tax n M o5paaoM, u a a x p a ne n on y q aeT c9 4 r pymtbi xaHanoa, p acnono>Ke KHbi X onn a uan 

.o.pyroa. K a>K.aaH r py rrna c o.aep)fmT no 64 xaua na, HMeJO m Ax ctteTHyJO eMK OCTb 2
16 

- 1 uMnynb 

coa. n e p sbt it xauan pacnono >Keu a n e a o M HH>KHeM y rny axpaua , n ocne.auuA 256 - a npaao M se p : 

n eM yrny a xpaua . 

J1 M DY llbC b l OT O.li HO B H6pBT Op8 1 (n
24

, n
48

) ITO.liB.lOTCSI T B K >Ke HB 6 110K p a cnpes:t e 119H ifSI (qe 

pea K119 MMY f); 0!-IJ Hr paK>T pOJlb CHH X pOHH3 Hpy!OlllHX HMITYilbCOB. noaaqa HMny n b COB MO>KeT 

5biTb npexpaui eHa rr p H noMoiUH rre p eKnJOttaT e n s K
2

; n p n a T O M per ucT paUHR HMnynh c oa, noc T y n aiO 

w a x HB sxo.a a HB.n HaaT opa , npou cxonuT b ue 6y.aeT. 

npH fiOC T y n neHii H 1-18 8 H8 llH3 8 T Op perHCTpR p y eM blX U M n y nbCOB ITOL18 9 TC 9 C 6nOKB p a cnpen e 

neHJt>l ( ttepe a KlleMMY H ) OT p u ua T e nbHbl t1 HMn y nbC c5 p oca p aaaepToK . On npox OLlHT 'lepea x a 

T O.liH btA OOBTO pHT9Jlb ( n
34

) H npH BO.li UT Bee TpHrrep bl B HCXOllHOe COC T OSIHHS , T 8 K "'T O ny q H8 -

Ilp8B1199T C 51 B ll9B bt :A HH>KHlflf yron MU lll9HH , TO e CTb HB nepBbl~ p860 "'HJ:i 3 Jl9M8HT n e pBOrO K a 

Hana. nocne o xontta HHn HMnynbca c5p oca p a asepTOK Ha q HHa e T cs BbJ5op Ka n ana. l1Mnyn h Cbl c e 

P" " A 1 xa pax T e pHa y10m n e n epB htA n apa M eT p p erHc T p n p yeM b i X HMnynb COB , n o .aaJOT CH c 6 nox a 

p 8 Cnp e.a.ene nH SI ( tt e p e 3 KJl9 M MY n) HB I19 p BbiA TpHrrep reu epSTOp a ropR 3 0HT8 llbHOr O OT KnOH9 HH: 

11M nynbChl cepu o E , x apaKT e p u 3 yJOIUHe BTopo ti n apa MeTp per HCTpu pyeM bi X HMnynbcos ( n p u .a eyx ~ 

MepHOM 8Ha n n a e ), ITOL18K'TCSI ( q epea KJl8 M My P ) HB .ilOfiOnHHT9Jl bH biH T p urrep Tp n ( n32 ' n 4 7 ) 

Oa .no n>Ken 6bJTb rronK n !O"' eH n a MeCTO o nuor o u a T p Hr repoa r e n e p a T o po e ropn aoHT Bllb Ho r o n n H 

B9pT RK 8JlbHOI"'O OTKJlOH 9 HHst B 3 8BHCH l\tQ CTJf OT •mcna KBHSllO B , OT BO.QHM bi X .£1 11Sl 8H8nH3 a flO K8;>K 

LlOMy H3 n apaM e T pos . T ax , HanpH M e p , ecn H .ami a u anHa a no KB >KLlOM Y n a napaMeTpoe o Tsom t T C S: 

no 16 Kaaa nos , TO n orromm TenbH bi l't T p Hrrep non>KeH 6biTb B K11JO'i8H Ha M e CTo nsnoro Tpurrepa 

r e H e p a T opa rop H3 0HT811bHOrO OT KJl OH 9 HH51 t eCnH >K9 .OnH 8 H8 11 U3 8 ITO n epBO M Y n apaMeTpy OT BO -

.OHTC51 64 , a no e T o p oM y 4 KaHana , TO .aonon uuTe nbHbi J:i T p Hrrep .llOll:>KeH 6 b1Tb exmo q e n Ha 

M9CT O ITSIT Of'O TpHrrepa r e n epa T Op8 eep THK 8 nbHOf'0 OT K)l0H8 HH SI . n ng T OI"'O , 1JT06bt HM IT YJlbCbl B 

cepnn M ornn cnen oaaTb c 6on brno M "'B. C TOTori , a sa nepsbiX T p n r repa reHepaT opa r o p nao HTBil b HO 

ro OTKJl0 H9HH 51 M llOITOllHJfT8.'l b Hblt'! Tpnrrep IIM9lOT YM8H b W9H HOe paa p e WB.IODI9e Bpe MSJ ( no p SI,IlK 8 

0 , 2 Mxcex) 38 ctteT yc n O >K H e Hn51 n x ycT po Hc T a a . H a axon r EHtep a T opa r opH3 0HTanbno r o OTK noHe 

HHSI Mor y T no.aa saTbCSI nMny n b Cbl c lfBCT OT oH a o 6 M r u . 

npn OilHO BpeMeHHOM CHSITUH 8 MIT11HT)'Ll HbTX cneK T p OB H MfTYllbCOB OT LlBY X .Q 9 T 9 KTOp O B c e p H SI 

nMnynhcoe c 6 no Ka pac n penen e HRH see r n a nocT ynaeT Ha nepsbi fi T p urrep r enepaTopa ropn 3 o n 

T BllbHOr o OT KnOH€HH9 ( ~1epe3 K.'l 9 MMY n ), H .OnR KB.>K.QOIO .Q9T 9 KTO p 8 OTBOJ1JITC51 ITO 128 KaH B nOB,. 

B bt 6 o p u y >KH o ro y ttaCT K B HB MUW eH n noT e nuHanoc Kona o c y wecT B llSie TC51 npu noMomH cxeMbt rrepe 

KlliO't8HHSI c5 pOC8 ( n
49

, n
50

) , KO T Op8 R ynpasn g 9 T C6pOCOM W9C T Of'O Tpnrreptt r e HepB.TO p a s ep

T HKBllbHOI"'O OTK110H9HH9. n pH OOC T ynneHHH OTpHUS T e nbHOrO HM flY ilbCB C 5 110K8 p a c n pene neHHSI UB 
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xneMMY 3 3TOT TpHrrep n epeXOJl.HT OT H MITYilbCll C5poca 8 TO >Ke COCTOSIHBe, qTo H OCT81l bH bi e 

TpBrrepbl , H perHCTpB.UHSI ITOCTYITHBWero JIMITYilbCB npoHCXOllHT B OllHOfi 83 llBYX HH>KHHX rpynn 

KB.HSIIOB Htl MHWeHH ITOTe HUHtlllOCKOITtl., npH ITOCTyrrneHHH >Ke OTpHU8T91lb HOrO HMITyllbCB. HB KneM -

MY Q perHCTptlUHR ITOCTy nnswerO HMn y nbCB ITpOHCXOJl.HT B OllHO R H3 ll.BYX B9pXBHX rpynn K 8 H8 -

IIOB. Tipa JJ.pyrHX T HITBX 8H81lH3 8 c5pOC WeCTOrO TpHr repa npoHCXOJlRT TBK >Ke , k 8 K H OCT 8 1lbHWX. 

n nR npeJJ.OTBpawe HHS HeiTp8BDnbHOA perHCTpBUH H DMITYilbCOB, H3M9pS9MWA napaMeTp KOTO-

pbiX npeBOCXOJl.HT M B KCHMB.IlbHY IO BellHl:J:HHy , perHCTpHpyeMy!O ITOC ilell.HHM X B.HBIIOM, ITO Cne W9CT WX 

TpHrrepoB reBep8TOpOB ropH30RT81lbHOf'0 H B9pTHK81lbHOrO OTKIIOH9HHSI BKII~tt9H~ eme C9Jl.bM~9 

TpHrrepbi ( n
20 

H n
3 1

, COOTB9T CTB9HHO ). TipH Bbi5ope X 8 H81l8 9TH T p Hrrep bl n e pexOLUIT B HOBOe 

cocT OR Hn e , ecnu ~mcno HMnynbcoe e cepua~ onpenenRIOmeR. KB.Han , 5onbwe HO Mepa n o c ne.aa ero 

xaaana. B 3'I'O .. ..t: c n y'iae o T pno aTenbHbiR" HMnynbc c onaoro ua ceabMblX TpHrrepoe nocT y naeT HB 

cxeMy cno >KBHHR (n
33

, n
3 6

), a c see - u a 6noxn pacnpeJleneHH st , y n paan e HHst H nnaeAaoro MB.C 

w Ta6a ( q epea xneMMY y ) • B peaynbTaTe 3 T oro Bbr6op xaaana n pexpa m aeTc st, H noc T y noe -

wnA nMnynb c a a u anuaaTope He per ncTpupyeT c SI . E c n n )f(e nMrrynbCbt c x n eMM bl y lf8 6 noK 

y n paeneHHR He ITOJlBBB.Tb, T O TBXOti" HMDYilbC 6y.Q.eT per HCTpH p OBB.Tb C R B nepBOM K 8 B 8 1l.8 BB B nH-

aaT opa. 

0 TpHUBT ellbHbi9 HMDyll.bC bl C q eTB9pTOrO T pHrrepa r eHepaTOpa eepTHK tlll. b HOrO OTKflOH9HHSI 

( n
28

), rrpowenuJHe q epe3 KBTOllHbiA liOBTOpHT enb ( n
468

) , 3Snyci<a iOT OllHOBH6 paTOp 2( n 
45

,n
23

) • 

Orp nna T e n bHbie nMnynb cbt 3Toro o.a.uoan6paTopa no.a.aiOTCSI Ra 5 n ox ynpaeneansr ( ttepea x n eMMY Sl) , 

OCymeCTBnSISI B pe>KHMe npoaepKH npn5aene HHe ( HflH BbJq HTB.HHe ) eJlHHHUbl B Ka>K.IlOM K SHB.Ile . 

nonatt8 HMnynbCOB B 6noK ynpaen eHnn npoH3BOJlHT C R n p H nOMOW H nepeK mOtt8T9 liSI K
1
, CTOstmero 

B K a TOll.HOA nenH n
238

• 0 T p Ril 8 T e llbHbl9 HMITYilbCbi OD.HOBB6p8TOpa 2 (n45, n
23

) ITO.D.B !OTC SI TBK 

>Ke ua 6nox nnHeAaor o MacwT a5a ( qepea xneMMY 3). 

0Tp Hil8T91lbHbl9 HMITYil.bCbl C T p9Tbe r o T p Hrre p a r eHep8T Op8 r OpH30HT8flbHOrO OT Kil.OHeHHSI 

ITOll.aJOTCSI Ha OllHOBH5pBTOp 3 (n6 1, n
5 28

) . 0TpHU8TenbHbi9 HMITYil.b Cbl 3TOr O 0LlHOBH6p8T Op8 

no.a. aJOTcst aa 5noxn ynpaeneaast n nBHeAaor o MacwTa6a ( qepea xneMMY 10) n n R nononu.HTenbHO-

ro noLicseTa n epaoro paapstaa xa>Knoro BOC bMoro KaHana . 

C xe Ma cno>KeHHR 2 ( n 21' n 22) npeiJ.H83H8'19Ha Ltn s IT0Ll81:J:H HB B blXOJlHOA 6 n ox OTPHI18T enb """ 

HblX H MITYil.bCOB, 03H81:f8~IIIHX 88"18110 C'iHTblBBHHR Jl tlHH biX C K B >K.IlOrO KBHB.na, KOTOpbie ITOCTyiTBJO'r 

C Oll.HOBJJ6paTOpa 2 ( n
45

), Jf ITOil.O>KHTe nbHblX liMITYllb COB, 03H8'1aJOmHX HB"'BIIO C'IHT biDBHHSI C nep

BOrO KaHana , KOTOpble nocTyna~T c mecToro Tpnrrepa renepaTopa sepTHKB.llbHo ro OTKIIOHeHBR 

( nso>. 3TH HMtryll.bCbi ITOllB!OTCSJ Ha· B biXO.IlHOH 6nox no OllHOMy Ka5emo ( qepe a KneMMY IU) 0 

8. E nox ycHn eanst HMnyn bCOB C'IHTbiBaann 

npHHUHITH81l.bH8SI CXeMa YCHIIHTeliR 8306pa>KeH8 H8 p HC e 10. Ha ero sxoa noaaiOTcSI HM -

nynbCbl C"'BTbiBaHHSI C nnacTHRbl OOTeHUH81lOCKOIT8 ( 'i9pe3 KlleMMY U) , HMe!Om Re B91IH'IHHY no

pHJJ. XB MHil.llHBOilb T . n epen YCHIIHTene M ITOM9W9Ra CXeMB. H9RTp 81IH38UHH , npenHTCTBY~WB.H ITOCTYR

neHH!O HB BXOD. YCHIIHTenst HMI1yn b CO B 3 aiTHCB , ITOD.BBaeMbiX C 6nOK B yrrpas n eHJHI ( -Iepe3 KneMMy 

Y) T BKme ua n n ac THH Y noTenuuanocKona . CxeMa neRTpanuaanau
1 101 

npeacT a enst e T c o6oA Tpex -

o6MOTOt:fHbJH TpaJ-Ic4JopMaTop c ¢eppuTOBbiM KOnb UOM B KB"ieCTee c epne'IHH Ka. HMnynbc aanHCH 

nonaeT C R na nnacTHHy noTeHuHanocxona 'tepea nepey~ o6MOTKy Tpauc¢op MaTop a . B TopaH o5 -

16 

MOTKB coea naeea c ceTKOA n o T e nnaanocxona .. Ha o6paao e a HHe HMnynbca .B He f.l enHR JOT aea <t>aK 

Tapa: HHAYKTH B HB SI CBB3b C nepsoA 06MOTKOR H 9MKOCTH8R CBR3 b M9)f(Lly CeTKOR It nnaCTHHO ii n 

T9HUHanOCKOIT8 ( .,. 1000 nlf>) • npa paeeHCTBe 060HX ¢axTOpO B peaynbTHpyJOWB A HMITYllbC BO BTO 

poA H Tp9 TbeA: 05MOTK8X 6yaeT paBeH ayn 10. n nH xopoweR K OMIT9HC8UHH He06 XOllHMO OpHHRTb 

Mepbl K M8 I CHM81lbHOfi CBSI3H MeJK.Liy 0 6MOTK8MH TpBHCIJ>OpMB.TOpa. 0D.HBKO 6 naro.aapH HB.nHttH JO 

pacnpeaeneHH~X nap83HTH blX 9MK OCTeA H HHllYKTHBHOCTef\ ( rn8BHbiM 0 6p830M eMKOCTH KB6_enelt 1 

C09llHHR 10 IIlHX T paac¢lopM8TOp C ITOT 9HUHB.Il.OCKOITOM) HMITyll b C B T OttXe X HeCKOllbKO aanaa!lhi 

B 8 9T no Cp8BHeH H JO C H MnynbCOM B T OttKe t..{, H HS BXOD.e YCHnHT ensr B MOM9HT bl HB'iBnB If OKOH• 

tt8HH9 ITOJl.B ttH BMnynbCOB 38nHCH 6yneT B03HHX8Tb nap83HTHMA H MnynbC. nng YHHqTO>KeHHH 3TO r 

HMITynb C8 c ny>KHT a e6o n b WO:A ITOllCTpoettHbiA KOH.QeucaT op, COeD.BH 9. lOIIlHt\ TO'iKH X H 4 

tt.epe3 3TOT KOB lleBC8TOp He5onbW8R 'IB.::Tb HMITYilb CB aan HCtl B MOMeHT bl e r o Hattana H OKOH 'IB 

HHR uenocpe.a. CTB9 HHO ITpoXOD.HT HB B T OPYIO 05MOT Ky. H o O'ieBHllHO , t:fTO ITOJl.CT poettHblA KORJl.9HCaT 

He MQ)KeT T OttBO KOMll9HCHpOB8Tb pacnpene n eHJibJ9 9MKOCTH H HHJlyKTH BHOCT H R KOM~eHC B.UHH 6 y 

LteT T 9 M Xy>Ke , tteM 60nbW YIO BenHttHH Y HMelOT nap 83HTHbie napB.MeT p b i . n o 3'I'OMY HBLlO npHHHMaTJ 

M9pb1 lC RX YM9Hb WeHH 10. 

Y c B n RTenb c o aep >KBT .llBB y cannT e nbHbJX K 8 CK8ll8 ( n 1' n2) B KBTOllHbJA flO BTOpHT enb ( ns) .. 

Ko~HUif9HT y cnneHHR - H9CltOn b KO T bi CRtt. noT9HUHOM9Tp n 
1 

c n y JKB T llllR H3M9HeHHR DOCTOSIHJIO 

COCTBBnstJOm~A B M XOJJ..HOrO H8flp st >KeHHSI ., 

7. En ox nnHet:tnoro MBCWTa6a 

B nox nnueauoro MaCwTa 6a n penu aan a tte H LlllSI 6 biCT poA opa eHTHpoBOttHo A oueu x n pern c T p Hp)' 

eMor o c n exT pa. n pa noMomu a T o r o 6 noxa cne ET p e naaeAaoM MacwTa6e nao6pa)f(aeTcst aa axpa 

ue aneKTpOB Ho-ny'leeofi Tpy6x n aa6n~neunD. 

H a p u c . 11 n peJJ..CTaen ena ¢YHKUHonanbHBH c x eMa 6 n oxa nune~uoro MacwTa6a , a ua p u c . 12 -

n p v.snnn:e a nDHaR cxeMa aToro 5 n oxa. H a 6nox n n ueAu o r o MacwT a6a c 6noxB ynpasnennH noaa 

!OTCR HMITYilbC bl DOJl.CBeTa ITOTeHUHBIIOCKOna , Hrp8lOWB e ponb HMITy nbCOB p83pRLlOB ( 'iepea KlleM

MY C), n nMn ynb Cbi ennunn , urpa~mne ponb nMnynhc o s ttncna ( 'tepea xneMM y 4> ) . 3Tn uMnynb 

Cbi clJopMnpyiOTcD cooT neTcTseuHo ¢opMnpy!OW HMH y cTpot\cT eaMrt I H II, KOTOPhiMH stsn.SJIOTCR 6no - · 

lCHHr - reHepB.TOpbi ( n] H n
2

) • J1MITYil.bC HB B biXOLle cf>o p MHpyJOmero YCTpO'RCTBB I COOTBeTCTByeT 

BO apeMeUH nepe.a.HeMy 4JpoHTy , B. HMnynbC HB Bbl XOJl9 ¢lopMHpy10Wero ycTpO:fiCTBB II - 38.llH9MY 

¢poHTY ITOCT y iTBKlWHX 88 HHX HMnynbCOB . TaKHM o 6p830M 1 H B B btXOJle 4JopMHpyK>mHX ycTpofiCTE 

HMnynbc qncna aoaaoxaeT npoMepoo ua 4 Mxcex noaanee cooTseTcTsy~mero HMnynb ca p a apstLla . 

3TM HMITYllbCbl HMelOT Jll1HT 91lb HOCTb OKOIIO 1, 5 MKCeK H 8MflllHTYJlY 75 B ., 

B aanOMHHBJOmeM yCTpOACT Be 1 <ns ' n4, n 5) IlpoHC XOLlHT npeo6 paaoeauue 1:J:RC118 , aanncaH

uoro B nocnenoaaTe nbHO M JlBOHt:fHOM xoae e aanpst )f(eune , nponopnnouanbHOe aToMy 'I HCn y
191

• To~ 
HOCT b p850TM yCTpoACTB8 He 3aBHCHT OT H3MeHeH HR nepHOJla HMDYl1bC OB pa3pR.llOB. 0TpHU8Tenb

H bi9 HMDyllbCbi paapstll 08· ITOCT YD8lOT H8 eMKOCTb C
1 

'1epe3 eMKOCTb C
1 

H LlHOll n
3 

; ITOII.O>KIIT9llb • 
li a 1 

HbJe HMITYil.bCbi 'IHCna ITOCTYITBIOT ua a ee "19pe3 eMKOCTb C
1 

H Ll HOll n
4 6

• EMKOCTH C
1 

H C i 

ITOJl6Hp8~TCR p8BHOA B91l.H'iHHbl . npeD.ITOil.O>KH M, 'iT O eMKOCTb C
1 

38pst>KeH8 llO HeKOTOporo HBnpg -

m eHUR U , ne >Kamero enyTpn pa6 o1.fero nuanaaoaa , T . e . 75 ?. U ? 0, H nMnynbCbi ttuc na H8 
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nee He nocTynaJOT. HanpSDKeHHe HB COBJlHHBHHbiX BMBCT e KBT0ll8 J1
3 8 

H 8H0Jl8 n3 15 npH OTCYTCT

BHH HMnynbca paapstaa nonnep~naaeTcB paBH biM 75 a . npB nocTynneaHB BMnynbca p aapHaa 3TO 

Hanpst~eH n e 
yM9HbWBeTCH 0 0 HYllH, H ,QUOD 11

3 
OTKpbiBSeTCSI. nocne ::rroro 38pHll , UMeBWI:tftCH 

a I 
HB 8MKOCTH 

cl' pac n penenHTCH nopoBHY Me>KllY eMKOCTSIMB c 1 B cl . . OcTaaweecg uanpSI>K9BRe 

HB BMKOCTR C ] 6ylleT p 8BH0 

( • !Q MKC9K) 9 MKOCTb C\ 
T e K8TOJl8 n Sa H 8 HQ,il8 1136 

U / 2 • 3a BHTepB811 speMeHH Me>Klly llBYMSI HMDYllbCBMH paapsraa 

pa3pSIJK8 8 T CR 't8p83 .O.HOll JT
3 6

, H H8DpH>K9BH9 H8 C09.0.HBeHBbl.X BM&C

BHOBb CTBHOBHTC SI paBHblM 75 B. CnenyiOIIlHft HMDYllbC pa3pSill8 yM8Hh

wnT Hanpst>KeHH e na eMKOCTH C 1 .a a U/ 4 H T • .n. TaK"UM o6paaoM, npH npuxo.ae xa>K.Iloro aMnynb -

CB p a3pSill8 88DpSI >K8Hlf9 H8 BMKOCTH C
1 

6 yll9T Y MBHbW BTbCR BllBOB (H938BHCHMO OT ero B811H'tHRbl) 

D.O TBX rrop , DOK8 OHO He llOAllBT JlO HyllH , 8 38T9M OCTllHBT CSI p8BHb1M HyllK>. 

PaccMoTpn M Teneph aeitcTaHe n ono>KHTenhHbiX HMrrynbcos 'IRena. 3TH uMnynbCbi 6y.a.yT npH

XO /HITb s npoMe}Ky TKe Me>KD.y nsyMst coce!lHHMH nMrrynbcaMH paa psula. Harrpsr~eune, ycTasaannaaJO

meecst u a coea HHeHH btX aMecTe auoae n 
4

a H KeTone n 46 , l'inaro!lapH o6paTuoa CBSJ3H, ocymecTans

eMo A qepea K8TO,QHbiA: rTOBTOpH T8JTh ( n
5

) M JlROJl 11
46

, cnpenensteTCSI Banpsr>KeBHeM sa eMKOCTH 

C
1
• noa T OMY mo6oA nOCTYrTHBWHR HM ITYJibC 'l1HCJT8 yaenn-cnmaeT aanpsutc:eHHe na eMKOCTB C 1 BB 

OLlHY H Ty >Ke aennttHRY U O = 25 B~ He38BHCHMO OT Taro, K8K08 HBDpst)KeHHe 6binO HB eMKOCTH 

ao nocTynneunH a-roro HM nynbca. C ne.oos aTenbHO, ecnH no npnxona nMnynbca •mcna uanpst>Kenne 

H8 BMKOCT:B C
1 

6bin0 p aBHO u y m o , TO DOCJTB npHXOJla 3TOrO RMDYJTbC8 OHO Qy.aeT paBBO U0 

Qqepenuoft nMnynhc paapSJaa y MeHbWHT e r a s.naoe , T.e. ao l\12 • C nenylOIIlHA HMnynbc paapsr -

aa cnenaeT e ro paBHhi M U
0 

/ 2 2 
n T . n . T axuM o6paaoM, ecnB s KaHane aaperncT pupoaau onnn 

nMnynbc , TO n ocn e npnxoaa noc n eauero 16 l.Mnynbca 

" Han y , n anpmKBHHB Ha eMKOCTH 6yaeT paaao U0 / 2 

pa3pstll8t COOT BBTCTBylOIUBrO naBHOM Y xa-

EcnB >Ke a KaHane 6binO aaperncTpn -

pOB8HO n 
HMnynb cos, TO nocne nocnenoe ro 16 uMnynbca paapstaa aanpst)f{eone ua eMxocTH 

C 
1 

6yneT paaHo n • tJ0 / 2 
,, 

, T . e . OHO 6 'yllBT nponopnHOH8llbHO 'tHCllY aaperncTpH poBBHBbiX 

HM!lynbCOB. 

nonaqy HMrTYllbCOB , COOT BeTCTByiOIDBX 'tBCny, 3 aperHCT pHpoB8HHOMY B c ne.Qyl0IIl8M xanane, 

MO>KHO OCymeCTBJTSITb 6e3 c6poca H8rTpSt>Ke HHR , KOTOpoe OC TaJTOCb 8a eMKOCTH C 1 OT 38 ITHCH 

1.JR Cn8 , .38pernCTpn poBaHHOr'O B npe.O h lllYIIle ·M KaHane, JIOCKOllbKY K QKQHqaHJOO 38DHCH qHCna H3 

IB 
CnBJlYJOlllero KaHana npe>KHBe H8DpH>K8 HHe YMBBbWHTCSI B 2 p83 tfH norpeUIHOCTb 38 C'IB T 0 CT8 -

T QqHQrO HBITpH>KeHHSI npaKTHqeCKH 6yneT H938M8T8a. 

EcnH B cTapwnx paapH.aax wecTHaJlnaTnpaapHaHoro l.J:HCna 38nHCaH~ nynn, T O HanpH>KBHne 

Ha eMKOCTH c
1 

MO>KHO H:JM•J pstT b ne nocne 1 6 nMnynbca paapstna , a paHee , noc ne 15, 14, H T • .a . 

UMITynbC8. npH 3 T CM H8ITpH>KeHH9 HB eMKOCTlf 6y.OeT 6 0nblll8 B 2,4 H T • .O . pa3 ; TBK OCYIIlBCTBllSI-

8 TC Sl R3Me HeHH8 MaCWT868. n nR 3TOrO Cny>KHT CXeMB Bbi60pa MBCIDTB6a (n7,n8,n9,n 128 , n 17' 

n JS) • nonO>KBTBnbHb18 UM Dynb Cbl OT ~OpMHpyiOmerO yCT pOACTBa 1 ( JT 1) 3apSDK8lOT 38rTI"'IMUHaiOWylO 

8 MKOCTb ct v • CTy n e 8'48TOe aanpn>Keim e c eMKOCTH qepe3 KBTOllHbiA noaTopnTenb ( n 12a ) no.aa

e T CH na nepnhtA axon cxeMbi cpasHe HHR ( n 8,llJ. Hanps:~>KeRne Ha BTopoM axone 3 To tt cxeMhl onpe 

.aenHeTcst noTeuuHoMeTpOM n
1
• B aasHCHMOCTH OT e r o nono>KeHHSI oTpBuaTenbH biA HMnynbC aa 

BbiXO.Q e C X8M bl Cp88H8HHB MO>KeT B03HHK8Tb flOCne 6 ..;. 16 U.MnyllbCOB paapstllOB Ka}f(JlOr'O K8Ha -

na. npH H8nH'tHH 3TOr O HMnynbca qepe3 CXeMy nponyCKBHHSI 88 118Mfl 8 n18 npoXOllHT OT p HU8 -

Tellb Hblfi HMflYJTbC, COOT BBT CTBYIOW UA SO speM9HH 38.Q8BMY cflpoHTY HMny nbC8 flOJlCB8 T 8 1 ITOCT~ 

18 

ni-IIOIIJ.ero c 6nOKB yilpasneHRH ('tepea Kl19MMY C). nocne 16 HMnynhCB paapsrna eMKOCTb c I V 

J 1 ; 1: ~pSI>K8eTCSI H8flPH>K8HHeM , DOCTYflBlOIIIHM C O.Jl80BH6paTOpa H8 llaMne 11
17

• 

H~·mynbC co cxeMbl B~6opa M8CIDTa6a n o c T y naeT ua CX BMY nepe.aa'IH ( n6 H n to> H 38-

nycKaeT 6 nOKHHr-reuepaTOp ( n 
10

) • .0.11HT9nhHOCTb HMnynbC8 6nOKHHr-re8epaTopa B3SIT8 pBBROft 

3 MK CB K , T llK KBK 0H8 llOJT>KHa nepeKpbiBaTb oqepe.QHOt't HMITyJTbC 'IHCJTB . npn OT CyTCTBHH BMITY llbC8 

6nOKHHr-reHepaTOpa H8flpSI>K9HHe l:fa K8T0Jl8 .OHOLJ.B n
6

a JIO.QLJ.ep>KH889TC SI paBHbiM ~ 75 s , a H8 

8HO.Q e JlHOllB n
66 

- Q B 6naro,aapH TOK Y, TeKymeMy qepea o6MOTKH T p8HC<POpM8TOpa, COOTBeTCTBy 

IOWDB flOllyDpOBO.OHHKOBbiB .OHO.Oblt COilpoTHBllBHHSI H ·xaTOD.HhiA DOBTopnTellb (n
5

), DOaTOMy KBX 

LJ.HOLJ. n6a' TaK " .JlHOLl n66 6yn.yT aaxpbiT hl . HMnynbc OT 6 nOKHHr-re8epaTopa aarmpaeT o6a no

nyn pOBOJl HHKOBbiX llHOJl8 , H nanpSI)K9BB9 R8 K8TOLJ.8 IlHOLlB n
68 

H 8HO.Jle LlHO.Jla n
66 

6yaeT OJlp8Jl9 -

11SITh CH H8.IlpSIJf<9HB8M Ha BbiXOD.e 38JlOMHHa10Ul9rO ycTpORCTBa 1 (11
5

), KOTOpoe B CBOIO O<ttepellb 

OrTp8.09JTSI9TCSI H8IlpSVK9HUeM Ha BMKOCTH C1. npn aTOM OllHR R3 .OHO.OOB n
8 

OTX pOBTCSI (a aasH

CHMOCTH OT COOTHOWeHBSI · H8Il pSI>K9HHt't 88 3aDO MHHalOIIlHX 9MKOCTSIX c
1 

H CIt ) t H Ha 9MKOCTH 

C II ycTaHOBHTCR TO )1(9 HaDpS1Jf<9BBe, 'ITO B Ha BbiXOJlB 38JlOMHRalOUlero ycTpoti:CTBa . nocne OKOB-

l.IBHBSI nMnynh c a 6noxnar-reaepaTopa o6a anoaa n
6 

6yayT aaxphiT hi , n uan psrJKenne aa eMKOCTH 

CII' 8 T8K)K8 Ha Bbi.XO.Jl 9 3aDOMHHa lOIIlero YC T poitCTBB 1J ( fl 
118

) M9HSITbC SI H8 6yD.8T • 

HanpH*eune c aan oMunaromero ycTpoRcTaa II no.aaeTc s:~ na ycu nnTen& sepTHxa nbaoro oTxno 

ueasst ( n
13

), a c nero - Ha aepTHKanbHble nnacTHHbi T py6xu aa6niOn.eansr ( q epea KneMMbi K' n 

n'J. 

Ha renepaTo p r opn aoaTanb8oro OTKnoneaost (n
14

) nocT ynaeT HMnynbc c On oxa OTKnoaennH 

(qepea KI19MMY Y ) . r eHep8TOp pa60T88T, KOr.lla ITOCT YIIBK>IORR RMITYllJ:>C OTpHUaTenbHbiA, T . e . 

T OJThKO B pe~HM9 H8611JOlleHHSI H 'tl9pe3 UBKil . nonmKHTenhHOe llHHefiHO H8paCT 810IIlee H8 flpH >K9HHe 

no.naeTcn na ycunnTellb ropuaoHTBJThHoro OTKnouennst (n
15

), a c ner o nanpR>Kenue nonaeTcst 

Ha rope308T aJTb Hbte nnacT HHht Tpy6Jtn na6nlO.aeHH H ( qepea xneMMbt M., H H'). 

HanpH ~e8ne Ha cxeMy !f>opMHpoB&JIHSI noncseTa ( n 16' n 126 ) T8K>Ke nonaeTCSI c KneMMbl y 

H a Tpy6xy Ha6JT IOJl9HRSI JIO.Jl89T CSI ll0110Jf<HT8nb8bl ft RMDynbC JIO.OCBeT a ( qepea Kl19MMY bl) BO Bpe

MSI pa6oT bi reaepaTop a ropnaoa~anbBoro OT Knouennst. T a KHM 'o6paaoM, Ha 3Kpane Tpy6Kn BH.JlH bl 

ceeTR IIlHecst TO'IKB, o 6o3Ha<tta10IIlHe s nHHeli80M MacmTa6e rncTorpaMMY aaperncTpnponaanoro 

c neKTpa. T o'IKH , cooTs eTCTBYIOIIll:te KB)Kl!OMY BOCbMOMy x aaany, no.acnequnalOT CH 6onee stpKo 6na 

ro.aapsr HMnynbcy, nonaeaeMoMy aa cxeMy <PopMuposaHB R noncseTa ( q epea xneMMY 10). 

8, EnoK Tpy6oK 

Ha pnc . 13 npHse.aena rrpu aunnnanbHaSJ cxeMa BKJT JO'IeHnst n o Teamt.anocxona H Tpy6xn na6nl0-

aenust . B 8 B8JIB38TOpe ncnonb30B8118Cb .OBB THD 8. ITOT9HUH8110CKOI!OB - nH-4 H nH-8. B btWenpnse 

neaabie DpHBUHfiHanhHb18 CX8Mbi Dp8JlHB3H8't9Hbl llflH DOT9 HIIH&JTOCKODa flH-4 • .llns n e pexoaa Ha JIO 

T 9 HUHBI10CKOIT nH-8 Tpe6yeTCSI nponasecTH He60ilhWHe R3MeHeBHSI B cxeMax. T ax , B 6noKe ynpas

il9HHH ( pHC. 7) Hy>KHO HM rry llbCbl 38TIHCR yBellH'IHTb C 2Q .00 50 B , 'ITO JlOCTHrBeTCSI DpH TIOMOIUH 

noTeuuHoMeTpos s uenn naMn bt n
10

• A n 6noxe ycunenust HMny nocoa cquTbiBaHHH (pHc. 10) 

HY>KHO aawyaTHpoBaTb eM!COCTRMR conpoTnaneHHH a KBTOilHbiX uenHx y cnnuTenhHbiX naMn. Cssab 
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yCJII1HT911H C IIIlllCTHHOft H ceTKOR IIOT9HUH8.110CK0il8. nH-8 npoH3BO.QH118.Cb O.O.HBM K8.6eneM, BHYT-

peaHSHI >Kif l18. KOTOporo C09llBHSII18Cb C Ili18CTBHOA, 8 ORI19T K8 - C C9TXOA . 

Pa~O'IBA pe>KHM noTeHnnanocxona y cTauasnnaaeTc sr npn no~tomu rrepe'tnJO'IBTeneA K
1 

n K
2 

n 

DOT8RUHOM9Tpa n
2 

(pHC. 13). nocli:OilbXY HMDYilbCbl IlOllCBeTB (a CI19.QOB8T911bH0 1 H TOX DOT9HUJ.IB-

11CX:PCOII8) Ilp9Kp8In8JOTCSI II pH Bb160pe K8H&n8, TO 6bii1H IIpHHSITbl M9pbl O.lUI DO.Qll9p>K8.HHSI IIOCTO!IB

HOrO uanpmK9HRSI HB MOllynHpyJOIIl9M SJI9KTpoae, K8.TOD.e H KOilllCKTOpe. Jlnsr 6blCTporo BOCCT8BOB-

119HHSI IIOCTOSIHROI:\ COCT8BI1SIJOW9ft B U9IIH MOllY11HpyJOIIl9rO M9KTpoll8 cny>KHT .D.BOll 6X2n, 8 ll9niiT8-

11R B ne.UI:X KSTOJlB n KO."V12KT0p8. Bb10011H9Hbl liB IIOilyilpoBOllHRKOBbiX CT86RilHTpGH8X. 

B xa'lecTse Tpy6xH ua6nJO.Qf!HHSI ncnon&ayeTCR n.eyxn!· ·teBaR Tpy6xa 18n047 A. P eryn.Kpoaxa 

stpKOCTB OcymeCTBnSI9TCR 06WHM IIOT9HUBOM9TpoM n
6

, TBK "'TO OT IIHp89TCSI BllH nepBbllt , ann BTO

poA nyq • . f.'\o.aynnpyiOmHA MGKTpOll H OTKI10HRJOIUB9 Ili18CTHHbi nepsoro n yqa Tpy6KH C08llHH9Hbl 

IIBpannenbHO C O.QHOHM9HHbiMH 3119KTpoJl3MH IIOT9HtlH8.110CitOII8. npB nlt1110'19HHR 3TOrO nyqa CII8XTp 

HB 3Kpa.He Tpy6JCH H306paJK88TCSI B llBOH"'HOA CHCTeMe C'IRCnGHHSI. Ha MOJlynapyiOWHA M91tTJlOLl H 

OTltnOHSIIOWHe nnacTHHbl BTOporo nytta 't'py61tH IIOllBJOTCR HMflYllbCbi OT 6nOit8 naae#ao ro M8.CWTa6a. 

DpH BXnJO'I9HHH 3TOrO nyqa aaperBCTpHpOBB.HHbia Cfi9KTp HB SKpaue Tpy6KB H306p8*S9TCR B nHaeA-

HOA CHCT9Me. 

Dnsr aamHTbi oT B03Lieih;:TBHst suewuux aneKTpHttecxHx n Ma~HHTHbiX noneR o6e Tpy6xH no

MetaaiOTcst B 3Kp8H H3 MB.~BBTHO-MSrltoro )1{911938 T0111UHR01\: 6 MM. KpoMe TOrO, H8. ropllOBHHY Tpy

OOK noMeruaeTcst JiononHnTenbH&I A aKpau na nepMannosr. 

9. Enox nnTaHHH 

DaTanae acex uene n auannaaTopa nponaaoaHTC R c Ta6nnnanpoaa HHbiMH uanpR>KeunRMH. nns 

ITBTBHHR B.HO.QHbiX ueneA HCII011b3YIOTCSI Hanpst)f{9HHSI +450; +225; +75 H - 200 BOilbT. 0nTB.HH9 no -

T9HUH8.110CKOfi8 n Tpy6KH HS6nJO.ll9HHSI npoH3BO,O,HTCR OT OT.O.e llbHOrO BbinpSIMHTensr, ll8JOIUero H8-

IIpSDK9HB9 - 1700 B. 

B aaxmoq:eun e aBTOpbi Bbi~B)f{BiOT 6 naroaapaocTb B .r. 3aaosy 3a noneaHbie coaeTbi , a Tax

* e n.A. $ aaeeay , H.B. BoroMonosy H B.E. Caseuy 38. MOHT8)f{ auaneaaTOpoB H B.H. K apnoaoft: 

38. <><flopMneaH e !l0KYM9HT8UBH.-
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3 , A. H. Cnaaea , Uao f o -qlt< 3H, nT3, N! I, 95 ( 1965). 

4 . 5.10. CeMeHOB, A. H. CnaaeB, B. A. fiKOBJ1 eB. n penpHHT 011 fl l1, 747, lly5aa , 196 1. 

5. 5.10. CeMeHOB, H.C. <l>ponoa. n penpHHT 0 11fll1, 1382, lly6aa , 1963. 

6. r.n. MenbHHKOB, n.H. ApTeMeHKOD, 10. M. r ony6eB. nT3, No 6, 57 ( 1957). 

7. B. H. HnbHHCKBA, B.S. 4 epHHeB. nT3, No 6, 67 ( 1957) . 

8. A.A. BopoHHH B .llp. n e p eaoaoA HB Y"'HO -TeXHH~ecKnti: n npon3BOllCTB9HHbiA OflbiT. $unnan 
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pH c. 

Oon ycunum•nR 

c~;,;:,:;::.O: A 

p H C . 

5. DpHHUHnHanbHBH cxeM~ 5noKa pacnpeneneHHH. 

llanoiJc&m 
c ntpyd(JN U 
~n~UH.~~ .. ~--~--~ 

6. <PyHKUHonanbHBSJ cxeMa 5noKa ynpaeneEHHt . 

" ~:,,':::C~1·"b 
t'lll.l!'nJH6DHoJR 

(l.ll"'n!IAH•I .ianucu) 



C """"a pocnp.d. 
( W'f"YI1bDbl 0./)I-IU II ) 

p H c . 7. npaHUHflHBnbHag cxeMa OnoKa ynpaBneHBR. 

H 

8epm u HanbHOe omHnoueHue . (I 

P n c . 8. ~YHKUHOHBnbH8~ CXeMa 5nOK8 OTKnOHeHHH. 

-
" ' ~.H: ,.. (IAIP>"tf 

~.:-- --- . ,. ~ ----.. -



c.o 

"' 0 

cem1<a 

Ul'fnllt7bC 
Janucu 

p B C. 9. TipBPUBU.8nbH8H CXeMa 6nOKA OTKBOH9BBH. 

r-----~----------~----~-----------~--~~~ ·2256 35ma l/HJ( 

·~-4----~--._----~--~----~----~~-4--~--~--~~--~ o 

L-------~----<· ' .. 200& 

Wl,ll,/1/ • 60&-m /!Jli/0 7•Q07 OKCU(/)ep 2000 d - 20""' IJma 

P H c . 10. Tip HRIIHnaan&Hast cxeMa ISnoKa ycan enHSI HMnyn&coa C'IIHTbiB8HRH. 



U> 
c.o 

tPopMup. 
ycmp.l 

3anOMUH. 

ycmp.I 

4'apMup. H--f-1 
ycmp. ll 

C.xeMa 
6b10op0 
MOCULm . 

CxeMO 
nepedall< 

!JanoMuH. 
IJCmp.ff 

C JiroKO JO 
omK,-,OH. 

OmK,'IOH. 

Hancx'Jcbsm 

P H c . II. <l>yHKUHOHanhHast cxeMa 6noKa nHael!aoro MacwTa6a. 

pH C . 12. ripHHUHnHanbHaR cxeMa 6noKa nuaellaoro MacwTa6a. 

'HabepmuK. 
n110cm. 

Ha aopu3oHm . 
n11acm . 




