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BBepeHHe 

/3/ 
B pa6oTe 060CHOB8H8 He06XOUHMOCTb HHUHK8UHH H rrpoCTp8HCTB8H-

HOH KoppeKUHH rrytJKa BTopH'lHbiX 'l8CTHU. TaM )1{8 rrpHBeneHbi rronpo6Hbie 

pe3ynhT8Tbi HCITbiT8HHH pa3pa60T8HHOH CliCT8Mbi li ITOK838H8 9QJQJ8KTiiBHOCTb 

/4/ " 
ee licrronh30B8HHHo B OITiiCaHo ycTpO!iCTBO yrrpaBneHHH H CTa61inH38UHii 

TOK8 KOppeKTMpyiOIIIero M8rHHT8o 

HH)I{e ITpHBOUHTCH OITHC8HH8 aneKTpOHHOH arrrrapaTypbl 1 Bbipa6a·TbiB810Ili8H 

KoppeKTiiPYIOIIIHe cHrHanhi H o6ecrre'lliB810IIIeif Heo6xonliMbie rrpeo6pa30B8HiiH 

nnH BhlBOU8 liHcPOpM8UiiH H8 ~UHOTO'l8'1HhlH CT8HU8pTHhlH C8MOIT!iC8Uo 

/1 2/ " 
B pa6oTax ' orrlicaHbi ycTpO!iCTBa liHU!iKauliH rrpocTpaHCTBeHHoro 

ITOn0)1{8HiiH ITY'IK81 HCITOnh3YIOI!IH8 8H8JIOrOBbJ8. CX8Mbl o6pa60TKH li 38ITOMiiH8-

HiiH liHQJOpM8UHH, ITOCTYIT810I!I8H C yCKOp!iTenHo nocKonhKy HHcPOpM8UiiH. 0 rra-

paMeTpax ITY'IK8 yCKOpHTenH ITOCTyrraeT B BHUe UliCKp8THbiX ClirHanoB1 He­

!i368)1{Hbl H8KOITn8HHH H8KOTOpbiX- rrorpeiiiHOCTeif ITpM rrpeo6p830B8HHH UliC­

KpeTHbiX Benli'lliH B 8HanorOBbi8 0 a T8K)I{8 ITOHBn8Hii8 liCK8)1{8HiiH HHcjJop­

M8UiiH rrpH o6pa6oTKe aHanoroBbiX clirHanoB BcnencTB!ie HenliHeifHocTH 

M H6CT861inhHOCTH aneKTpOHHbiX CX8M1 pa60T810I!IHX B pe)l{liM8 ITOCTOHHHOrO 

TOK8o 
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Harr6onbllill9 IIOT9pll HH¢opM8Ullll MoryT ITORBHTbCR B CX9M8X 38IIO-

MHH8HHR, OC069Hfl0 IIpll Cp8BHHT9nbHO Hll3KOH 'i8CTOT9 IIOBTOp9HllR UHKnOB 

ycKopeHHR (oKono 8-10 ceK). 

CHCT9Mhl, IIOCTp09HHhl9 H8 IIpllHUHIT9 o6pa60TKH DHCKp9THhlX CHrHa­

noB, B 3H8'iHT9nhHOH Mepe CB060DHhl OT rrepeqrrcneHHhlX Bhllli9 H9DOCT8T-

KOB ll II03BOnmoT llCITOnb30B8Tb CT8HD8PTHb19 3n9M9HTbi 1 IIpHM9HR9Mbl9 

B Bbl'iHCnHTSnbHOH T9XHlf'Ke, 'ITO H8MHOrO C0Kp811(89T Bp9MR pa3p860TKH 

arrrrapaTyphi. 

¢yHKUHOH8nhH8R CX9M8 

¢yHKUHO.HanbHaR cxeMa arrrrapaTyphi rrprrBeaeBa Ha prrc. 1. BbiXODHbie 

HMIIynhCbl D9T9KTOpOB 'i8CTHU ( C'i• 1 + cq.4) ITOCTyiiaJOT Ha D9K8DHbl9 

c'IeT'IHKrr N 1 .:... N 4 qepes aneKTpoHHhJe KnJO'IH K 1':- K4, oTKpbiBaeMbie Ha 

BpeMSI cymecTBOBBHHSI rryqKa cTpo6rrpyiDmrrM HMrrynhCOM 1. C'ieT'IHKH 

N 1.:.. N 4 <jJrrKcnpyiDT KonnqecTBO qacTrru, rrorraaaJOmrrx B cooTBeTcTByJOmrre 

aeTeKTOphl, pacrronomeHHhle B KOHTponrrpyeMoM rrpocTpaHCTBe rrepea 

o6beKTOM o6nyqeHrrR. DnSI o6ecrreqeHHSI 6onbrneA aocToBepHocTrr rrpocTpaH-

cTBeH~ rronomeHrre rryqKa orrpeaenReTcR rrprr Ha6ope cTaTHCTHKH B Teqe­

urre HeKoToporo qrrcna UHKnoB, Koraa o6mee KonrrqecTBo qacTrru, rrorraBrnrrx 

Bo Bee aeTeKTOpbi, cTaHoBHTCSI paBHbiM IN • 3aBeprneHrre Ha6opa CTaTnc-

THKH Bbi3biBaeT rrpuxoa 3arrperuaJOmero crrrHana Ha KnJO'i K5 t 'ITO 

rrpeKparuaeT ITOCTyrrneHH9 HMITynhCOB C D9T9KTOpOB 'i8CTHU H8 C'ieT'illKH 

N I:... N 4 rr orrpeaenSieT Haqano pa6oTbi gneKTpOHHoro KOMMyTaTopa. 3neKT-

pOHHb!H KOMMYT8TOp yrrpaBnS!eT rrporpaMMOH o6pa60TKH pesynhT8TOB H3-

M9p9HHH1 HaKorrneHHhlX B aeKaaHwx cqeT'IHKax. KoMMyTaTop rrpeacTaBnReT 

co6oA perrrcTp, cocToSimrrfi us Tpex TprrrrepoB c auoaHoA MaTprrueA, o6-

paayJOmrrx gneKTpoHHJJA rrepeKnwqaTenh ua rnecTb rrono*eHrrA. B rrepBhlX 
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'i9Tb!pex IIOn0~9HHSIX C qaCTOTOH IIOCTyrrneHHR HMIIynhC8 38IIYCK8 ¢nsn­

qeCKOii arrrrapaTyphi ( 8 + 10) ceK rrponsBoarrTCR rrocneaoBaTenhHbiii orrpoc 

8H8nOrOBbiX npeo6p830B8Teneii Ka)Kaoro C'ieT'IHK8 C IIOMOIIlbJO KOHT8KTOB 

repMeTH'IHbiX pene P l-P4. HarrpR~eHHSI rrpeo6pasoBaTeneA, rrporropurroHanb­

Hbie 'iHCn8M 1 3a¢HKCHpOB8HI'IbiM H8 cqeT'iliK8X1 38IIHCbiB8JOTCR H8 nrrar­

p8MM9 C8MOIIHCU8 THII8 3nn-0,9 M3 ( CKOpOCTb rrpo6era K8p9TKH 2 CeK) • 

B IISITOM rrono~eHHH rrepeKnJOqaTenR BKnJO'i89TCR CX9M8 Bbl'IHT8HHSI 1 OIIpe­

nenRJOil(8Sl pasHoCTb B rroKasaHrrHx c'leT'IHKoB N2 rr N3 • BenrrqrrHa 

aToii pasHocTrr sarrrrchiBaeTcH aa cqeT'lrrKe N2- N3 • 3HaK pasHocTrr 

orrpeaenHeT HarrpaBneHrre BosneiicTBHH KoppeKurrrr ( BneBo rrnH BrrpaBo). ·nnR 

HCKnJO'i9HHR H90IIp8BA8HHblX KOppeKUHH IIpH ManbiX 3H8'i9HHSIX p83HOCTH 

N2-N 3 B03HHK8JOIIlHX BCneaCTBHe CT8THCTH'i9CKOH ¢rryKTy8UHH liHTeH-

CHBHOCTH o6nyqeHHSI aeTeKTOpOB H H3M9H9HHH a¢¢eKTHBHOCTH perHCTpHpyJO­

llleii anrrapaTypb! HnH ManbiX H3M9H9HHH IIOno~eHHR rry'IK8 1 B CHCTeMy Bbl­

pa6oTKH KOppeKTHpyJOIIlHX CHrHanoB BBeneua 30H8 HeqyBCTBHT9nbHOCTH. 

KoppeKTHPYJOIIlHe crrrHanbi Bbipa6aTbiB8JOTCSI nrrrub B TOM .cnyqae, ecnrr 

pa3HOCTb N2- N3 cocTaBnHeT 10% oT cyMMbi IN • KonrrqecTBO 

KoppeKTHPYJOIIlHX rnaroB K rrocne onHoro UHKna H3MepeHrrii 38BHCHT OT 

BenH'IHHhi pa3HOCTH ~ N"' N2 - N 3 ; qrrcno KoppeKUHii paBHO: 

~N 
K,.l rrpn 0' 1 ~ """iN< 0, 2' 

K,.2 rrprr 0 2 < ~N < 0 3 
' - ' IN 

H T.a. 

KoppeKTHpyJOwHe HMIIynhCbl IIOCTYII8JOT H8 CHCT9My yrrpaBneHHR 

MarHHTOM. 
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CxeMa Bhi'IHTaHHSI 

0TnH'IHTenbHOfi oeo6eHHOeT&ro OITHehlB8eMOfi arrrrapaTyphl SIBnSieTeSI 

TO o6eTOSITen&eTBO, 'ITO llpH ee paapa60TKe M8KeHM8nbHO Herronb30B8nHeb 

cTan.oapTHhie yeTpolieTBa. B KaqeeTBe. cq{!T'!HKOB N MoryT 6biTb rrpHMeHe­

Hbi nro6bie .QeKa.QHhie C'!eT'!HKH 1 HMeiDIUHe BhiXO.Q H8 UHcPpOrreqaTb H ·eOOT­

BeTCTBYIDIUHe xapaKTepHeTHKaM rrpHMeHSieMhiX .neTeKTopoB. HaMH Herron&-

.. 151 n 30B8nHCb .QeK8.QHhle C'18T'IHKH 1 OITHe8HHhle B • nSI oeymeeTBneHHSI B03-

MOIKHOCTH Herronb30B8HHSI CT8H.08pTHhiX .QeKa.Q 6e3 H3MeHeHHSI !IX' exeM1 6bi­

na rrpHMeHeHa exeMa, Bb!ITOnHSIIDIU8SI cjlyHKUHH Bhi'IHT8HHSI ( CM. pH C. 2) • 

B ITSITOM ITOnO:>KeHHH 9neKTpOHHOrO rrepeKniD'I8TenSI KOMMyTaTopa OTKphiB8-

roTCSI Knro'IH K7 H KS 1 H cepHH C.QBHHyThlX ITO cjlaae HMrrynhCOB qepe3 

Knro'IH K9 11 K10 rroeTyrraroT Ha eqeT'!:HKH N2 11 N3 • DapannenbHO BXO.ll8M 

cqeT'IHKOB rro.nKnroqeHhi Knroq:H K 11 , K 12 11 yeTaHoBO'!Hbie BXO.llhi Tp:Hrrepa 

T3 T8KHM o6pa30M 1 'ITO rrepBhiH ITpHXO.QSIIUHH HMrrynhe OTKpbiBaeT Knroq 

.QnSI rrocne.nyroiUHX HMrrynheOB CBOefi cepHH H 38Kpb!B8eT Knroq .UnSI eepHH 

HMrrynheoB, c.oBHHYThiX no cjlaae. HarrpHMep, rrepBhiH HMrrynhe c Bhrxo.oa 

Knroqa K9 He Mo:>KeT rrpoATH qepea Knroq K1l , rroeKonbKY rroene.OHHA aa-

KpbiT, Ho rrepeBo.llHT TpHrrep T3 B TaKoe rrono:>KeHHe, 'ITO K 11 OTKphrBaeT-

CSI, a Kt2 38Kpb!B8eTcSI. B cne.oyromHA MOM8HT e ).'eHepaTopa r 
rrocTyrraeT HMnynhe Ha Knroq K 10 ., HO .oanbHeArneMy ero npoxo:>K.oeHHro npe­

ITSITCTByeT aaKphiThiA Knroq K 12 • TpHrrep T3 BHOBb nepexo.UHT B Hcxo.o­

Hoe cocTOSIHHe; Knroq K 12 . OTKphrBaeTcSI, a K 11 aaKph!BaeTcSI. TaK 6yneT 

rrponon:>KaTbeSI no Tex rrop, rroKa O.llHH H3 e'leT'IHKOB N2 HnH N3 He aa-

rronHHTeSI. Tor.oa BhlXOD.Hofi HMrrynhe aarronHeHHoro· C'leT'IHKa aaKpoeT cBoA 

Knroq ( K9 HnH K 10 ) , H HMrrynhChi, nocTyrraromHe Ha BXOD. HeaanonHeHHoro 

C'IeT'IHKa, 6y.oyT eBo6o.oHo npoxo.oHTb 'Iepea Knro'I cBoeA eepHH ( K 12 HnH 

Kll ), noeTyrraSI Ha c'!eT'IHK paaHoeTH N2- N3 • DonO/K8HHe Tpllrrepa 

T3 6y.oeT onpe.oenSITb aHaK paaHoeT:H. EMKoeT& C'IeT'IHKa pa3HOCTH orrpe-
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.oenSieT BenH'IHHy 30Hhl He'!yBeTBl!Ten&HOeTH. Doene 38 nonHeHHSI 9TOrO eq{!T­

'IHK8 qepea exeMhl l11 aaKph!BaroTeSI KnroqH K 7 H KS , npeKpamaeTeSI no ... 

CTyrrneHHe HMrrynheOB e reHepaTopa f H8 He38!10nHeHHhiH eqeT'IHK H O.llHO­

BpeMeHHO Bb!p868ThiB8eTeSI KOppeKTHpyroiUH!i HMrryn&e eoOTBeTeTByromero 

aarrpaBneHHSI. KoppeKTHpyroiUHH HMrryn&e 'Iepea cxeMy pene BpeMeHH yeTa-

HaBnHBaeT B ayn& cqeT'IHK paaaoeTH, Knro'IH K7 H KS OTKph!B8IDTeSI 1 H I1pO 

ueee aarronHeHHSI aeaarronHeHHoro cqeT'IHKa nponon:>KaeTeSI. EenH eq{!T'!HK 

p83HOeTH OITSITb 38llO.'IHHTeSI 1 rrpoueee Bh!pa60TKH KOppeKTHpyromero HMrrynb­

ea rroBTOpHTeSI. TaK 6y.neT rrponon:>KaTbeSI .no aanonaeHHSI BToporo eqeT'!HKa 

N , noene qero eooTBeTeTByromHA Knroq ( K 10 HnH K9 ) aaKpoeTeSI 

H rroeTynneHHe HMrrynbeoB Ha eq{!T'!HKH c reaepaTopa r 6yneT npeKpameHo. 

llJeeToe nono:>KeHHe nepeKnro'laTenSI ycTaHaBnHBaeT Bee eqeT'IHKH B Hexo.n­

aoe eoeTOSIHHe1 H rrpoueee Ha6opa CT8THeTHKH B0300HOBnSieTCSI. B paeeMaT-

pHBaeMOM enyqae eMKOeT& eqeT'IHKOB N 2 H N 3 - .oBa .oeeHTH'IHhiX paa-

pH.oa, eMKOeTb eq{!T'!HK8 pa3HOeTH - OD.HH .oeeSITH'IHh!H pa3pSI.Q. 

He.noeTaTKOM rrpe.onaraeMoA exeMhl Bhl'IHT8HHA SIBnSieTeSI B03MO/KHOeT& 

rroSIBneHHSI ornH6KH B onHy enHHHUY eqeTa npH onpe.oeneHHH ~aaaoeTH. DpH­

'IHHoii 9TOA OlliH6KH eny:>KHT OTeyTeTBHe KOppenSIIti!H Me)l<.lly H8'18nbHhiM Hono­

:>KeHHeM TpHrrepa 3H8K8 H noene.QOBaTenbHOeTbiD 38!10nHeHHSI eq{!T'!HKOB HM­

rryn&eaMH reaepaTopa r. OnaaKo rrpHMeHHTen&Ho K paceMaTpHBaeMoMy 

enyqaro aanH'!He T8KOA OlliH6KH He cymeeTBeHHO. 

Pene BpeMeHH 

llnHTen&aoeTb KoppeKTHpyromero HMrryn&ea onpenenSieT H3MeHeHHe 

TOK8 B M8rHHTe H KOHTpOnHpyeTeSI pene BpeMeHH. ll:ISI rronyqeHHSI eTa6Hnb­

HOA JlnHTenbHOeTH HMITyn&ea B rrpe.llenax H9eKonbKHX eeKyH.ll 6bin8 pa3p860-

T8H8 exeMa 1 !1pHBe.QeHH8Sl H8 pHe. 3. llHO.[I n J aanepT ITOnOIKHTen&HbiM 

H8llpSI:>KeHHeM +26 Bo Doene epa6aTbiB8HHSI rrepeKH.QHOrO KOHT8KT8 Jp rrpo-
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HCXOilHT H3M9H9HHe 3H8K8 Ha eMKocTH C 1. TaKHM rrpHeMOM o6ecrreqH-

aaeTCH 60Jiblli8H K~yTH3H8 9KCITOH9HThl B 06JI8CTe rropora OTITHpBHHH 

1]HOil8 ill. ilnH 6onee 'IeTKOrO ~HKCHpOBaHHH MOM9HT8 OTITHpBHHH 1]1'101]8 

qepe3 H8KOITHT9JibHYIO 9MKOCTb ll01]8IOTCH OTpHU8T9JibHbl9 HMITyJibCbl 1 KOTO­

pbie rrocTyrraiOT Ha ycHJIHTen&, BblllOJIHeHHbiH Ha TpaH3HCTope ITT 1. 

YCHJI9HHbie H H3M9HeHHbi9 ITO <jlaae HMITYJibCbl ITOCTYIIBIOT HB 3BilyCK 

THpHCTOpHoro reHepaTopa. Bbiilep)I(Ka apeMeHH ( rmHTen&HocTb HMrryn&ca) 

perynHpyeTCH c rroMOWbiO rrepeMeHHoro peaHcTopa R3. ITpH eMKOCTH Cl , 
paBHOH 1 MK~ 1 Bblll9p)I(K8 BpeMeHH perynHpyeTCH B rrpeaenax OT 0, 5 1]0 2 CeK. 

IT pH Heo6xollHMOCTH rrony'IeHHH 6on&WHX aHa'IeHHi1 Bhiilep)I(KH apeMeHH. He-

HY)I(HO yBeJIH'IHTb eMKOCTb C 1 •. KOHil9HC8TOp C 1 llOJI)I(9H HMeTb BbiCOKoe 

3HB'IeHHe C01IpOTHBJI9HHH H30JIHUHH. 

AHanoroBhli1 hpeo6paaoBaTenb 

Ha caMorrHcue aarrHCbiBaeTCH HanpH)I(9HHe, rrporropUHOHaJII>HOe aayxpaa­

pHnHoMy 'IHCJiy HB l]eKallHbiX C'IeT'IHKaX. ilnH ynpaBJI9HHH 8H8JIOrOBbiM 

rrpeo6pa30B8T9JI9M HCITOJib30B8Hbl BbiBOilbl Ha UH~pOITe'UITb C ll9K81]Hb1X 

cqeT'IHKOtl-1 xapaKTepH3YIOIUHXCH T9M 1 'ITO Ha BbiXOilBX1. COOTB9TCTBYIOIUHX 

/5/ 
UH~paM "1", "2" 1 "4", "8", ITOSIBJIHIOTCH HarrpH)I(9HHH - lOB • 3TH Ha-

ijpH)I(eHHH yrrpaBJIHIOT qepe3 sMHTTepHbie rroaTopHTenH ITT1-ITT4 (pnc. 4) 

llHO/lHhiMH KJIIO'IaMH il5-il 12. ToKH qepe3 llHOilHbie KJIIO'IH H3M9HHIOTCH rro 

38KOHy 2 n • CyMMHpOBBHHe TOKOB rrpoHCXOilHT Ha pe3HCTOpax R 17 H R 18. 

ITaaeHne HarrpH)I(eHHH HB pe3HCTope Rffi oT oaHoi1: eanHHUhi C'IeTa cooTBeT­

cTayeT 0,1 MB rrpH HCllOJib30B8HHH C8MOITHCU8 1 llBIOIUero OTKJIOHeHHe Ha BCIO 

WKany rrpH 10 MB axoaHoro HarrpH)I(eHHH ( 3ITIT-0,9). Ha pesncTop R 17 

rroaaeTCH BhiXOilHOH TOK KJIJOqeJ1: aHanoroaoro rrpeo6pa3oBaTenH, BbiiTOnHeH­

Horo rro cxeMe pHc. 4, HO ITOilKJIIO'IeHHoro K beKaae cTapwero pa3pHila. 
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YCTBHOBKa He06XOilHMbiX COOTHOlli9HHH TOKOB qepe3 KJIIO'IH llOCTHraeTCSI 

c rroMOIUbiO pesHcTopoa R 10 R 12 R14 R16 

ITpnMep aarrHCH Ha neHTe caMorrHcua rHcTorpaMMbi pacrrpeaeneHHSI 

HHTeHCHBHOCTH Me)I(Jly cqeT'IHKaMH N1 -N4 rrpHaeaeH Ha pHc. R. 

3aKJIIO'IeHHe 

1. ITpHBelleHHaH cxeMa HHilHKBUHH H aaToMaTH'IeCKofi KoppeKUHH rrpo­

cTpaHCTBeHHoro ITOJI0)1(9HHH nyqKa paspa6oTaHa C ITpHM9H9HH9M THITOBbiX 

sneMeHTOB Bhi'IHCJIHTen&HOH TeXHHKH llHCKpeTHoro C'IeTa. BcnellCTBHe aToro 

ITOHBJIH9TCH B03MO)I(HQCTb M8KCHM8JibHOrO HCITOJib30B8HHH y)l(e HMeiOmerOCH 

o6opyllOB8HHH MOHHTOpHpOBBHHH KBHBJIOB (aeTeKTOpOB 1 CXeM· rrporryCK8HHH 1 

C'IeT'IHKOB ( "nepeC'IeTHblX CXeM") H T.rr.) • ilOITOJIHHTeJibHb19 CX9Mbl MOryT 

6biTb COCT8BJI9Hbl H3 CT8Hil8pTHbiX H'I99K HJIH MOllYJI9H 1 rrpHMeHH9MbiX B Bbi­

'IHCJIHTeJibHOH TeXHHKe ( JIOrH'IeCKHe CX9Mbl l1 nl1, l1 1 KJIIO'IH 1 TpHrrepbl H 

T.rr.). 

2. B cny'IaHx perHcTpBUHH rry'IKOB 6onhwHx HHTeHCHBHOCTei1: anH HHilHKaUHH 

HB CBMOITHCUe U yrrpaaneHHH llOJIO)I(eHHeM rry'IKB MOryT 6hiTb HCITOJib30B8Hbl 

JIHllib CTaprnHe pa3pHilbl C'IeT'IHKOB. 

n H T e p a T y p a 

I. G.Amato, G.Petrucci. CERN 68-33, August 1968. 
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l1.C.CanToB 1 B.<P.CnKoneHKb. ITperrpHHT Ol1.Hl1, 13-4699, ily6Ha, 1969. 

4. E.il.OMeJib'I9HKO. ITperrpHHT Ol1.Hl1, 13-4222, ily6Ha, 1969. 

5. A.f.fpaqea, C.C.Knpnnnoa. ITperrpHHT Ol1.Hl1, 1922, ily6Ha, 1964. 

PyKorrnch rrocTyrrnna a H31laTeJibCKHi1 oTaen 

9 ceHTH6pH 1969 roaa. 
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PHC. 1. ~yHKUHOHBJlbHBR CXSMB arrrrapaTyphl HHaHKBUHH H BBTOMBTHqecKOA 

KOppSKUHH rrpocTpBHCTBSHHOrO ITOJIOlliSHHR rryqKB BTOpHqHbiX qaCTHU. 

Cq 1 - Cq 4 - aeTeKTOpbi qacTHU; K 1 - K8 - aneKTpOHHbie KmoqH; 

N 1 - N 4 - aeKaaHble cq~TqHKHj An 1 - A D4 - BHBJIOrOBbie rrpeo6-

pa3oBaTenH; l N - aeKaaHbiH cq~TqHK 06IUeH HHTSHCHBHOCTHj 

N•2 - N •3 - cxeMa BbiqRTBHHRj 1 - cTpo6HpyiOIUHfi HMrrynhc; 

2 -HMITyJibC 3BITyCKB !fJH3HqecKOR arrrrapaTypble 

10 
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KOt1MYTRTOPR 

PHc, 2. <PyHKUHOHanbHaSI cxeMa Bbi'UITBJOtUero yCT!JOllCTBa, T3 - TpHrrep 
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