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lo aacToamero BpeueHH aaaocexyaAHUe 6~oKH aAepaoR s~eKTpo

HHKH,B qaCTHOCTH,~OrllqecKHe CX6MU,BHllOHH~HC:b HB AIICKp6THUX KOM-,. 
noaeaTax.lloa~ealle 6ucTpux ~or11qecKIIX IIHTerpanbHUX cxeu c suHT

TepaoA CBH3:bD OTKpUBaeT nyT:b K llOCT6ll6HHOK 38M6H6 AHCKpeTHHX KOM

OOH6HTOB HHTerpaH:bHHMH.3TO 003BOHHT pe3KO COKpaTIITb pa3uepH, 

paCWIIpiiT:b ~YHKUHOHaH:bHHe B03MO.BOCTH 6~0KOB II cymecTB6HHO OOBH-

CKTb KX H8A6&HOCT:b. 

1. CXEMA COBllMEHKK,THn 154. 

0AHOK 113 OCHOBHHX ~oraqecKIIX cxeu aAepHOK 3~6KTpOHHKH HB -

~aeTCH ycTpOKCTBO COBllaA6HKA.B o6meu CHyqae OHO COCTOKT 113 6HO

KO~ sanep~KII,BXOAHHX ~opuHpOBaTeH6H B KaHanaX COB08A6HHK II aH

TIICOBOaA6HHK, 3~6M6HT8 OT6opa ,co'Bna~ II @opuHpOBaTe~a BliXO,!J,--HliX HMDYHbCOB.B HaqanbHliK nepHOA pa3pa60TOK cxeu 61iCTpOK SHeK

TpOHHKH Ha TpaH311CTOpaX /l, 2/ BCH 3H6KTpOHH8H qaCTb BlillO~H~BCb 
B eAIIHOM 6HoKe.llpa peana3aUHH cxeuu aa AHCKpeTHliX KounoaeaTax 

STO npHBOAW!O K.BliHY~A6HHOK npOCTOTe CX6M ~OpUHpOB8T6HeR.0HH, 

KaK npaBHHO,H6 KMCHII peryHKpOBKH nopora cpa6aTUB8HHH H 3aAaBae

L!OK MHTCH:bHOCTH, C HIIX H6Hb3H 6~0 llOHyqiiTb BliXOAHOK CKrHan 

cymecTB6HH0 KOpoqe HH60 MHHHee BXOAHOro,KpOMC TOrO,OHK KM6HK 

cpaBHHTeHbHO 6onbmoe ·uepTBoe Bpeufl.lani>neRwee. pa3BHTHe cxeu 

H OOBHW6HH6 Tpe60B8HHK K HX xapaKT6piiCTHK8M npKB6HO K BliA6HC

JIHD ~Oplo!HpOBaTeHeR B OTA~bHHe 6HOKII /'J/ II pa3A6H6HHD KX .no 

TKOY HOrHKH pa6oTuf4/.faKHU o6pa30U,B HaCTORmee Bp8Mfl ycTpOR

CTBO COBOaAeHKK (4 KaHana COBOaA6HIIK K OAKH 3anpeTa) c06HpaeT

ca 113 6t7 6HOKOB 11 saaauaeT KacceTy 11 BawHJl11 HHH nonoBHIIY 

KpeRTa CAMAC / 5 , 6/. 

B HBCTOameR pa6oTe OOKCUBaeTCH 6HmK COBllaA6HKR,KOTOpHK, 

6HarOA8Pfl np~I46H6HHD KHTerpanbHUX cxeu,@yHKUHOHBHbHO OOHHOCTbD 
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saueuReT ycTpOHCTBO·COBII8,7leHK9:,C06paHHOe H3 6JIOKOB Ha ,ltKCKpeT .. 

HHX xounoueu-rax.B cxeue aueDTCR ~e-rupe OTXJIDqaeUHe xauana coB .. 

II8,7leHKH.KaK,1tHH KaHaJI COCTOHT H3 BXO,ltHOrO orpauaqaTeJIR1 CXeUH 

;zta~~epeu~apoBaHKR orpauaqeaaoro caruana,sJieueHTOB peryJiapyeuoR 

sa;ztepxxa a sa;ztaHHR peryJia~euoro Bpeueua paspemeua~ aa O;ztHOBa6-

paTopax C HyJieBHU uepTBHU Bpeueueu*.KaHaJI aHTHCOBIIa;zteHHH COCTOHT 

H3 BXO,ltHOro orpauaqaTeJIH K 0,1tHOBK6paTOpa C uyJieBHU uepTBHU Bpe

,ueueu .1tJIH sanauaa .1tJIHTeJibHOCTH caruana sanpe-ra. 

lnaTeJibHOCTb BpeueHHHX HHTepBaJIOB Sa;ztaeTCR C IIOUOm»D 0,1tBO

BH6pa'l'Opa,cxeua ItaToporo npaBe;zteua ua pac.Ia, a ua pac.I6 )!.aHa 

Bpeweuuaa ;ztaarpawua aunyJibCOB B ysJIOBHX Toqxax.llepe;ztHHU ~pOH " 

TOW BXO,ltHOrO HWIIYJlbCa npOH3BO,ltHTCR nepe6pOC 0,1tHOBH6paTOpa.~op. 

uapoBxa Bpeueuuoro HHTepBana uaqauaeTCR npB saxpHBaHHH sanycxae

mero 3UHTTepuoro IIOBTOpHTeJIR 3a,ltHRU ~pOHTOU BXO,ltHOrO HUIIYJibCa. 

BpeWRsa;ztanmaa euxocTb CB paspaxae-rca e~o peaauuuw Toxow,pery -

JIHpOBKa KOTOporo II03BOJIReT H3UeHRTb 3a,ltaBaewyD ,ltJlKTeJibHOCTbo 

llo ,ltOCTHXeHHH IIOTeH~HaJIOW Ha BX~;zte 0,1tHOBH6paTOpa noporOBOrO 

ypOBHR npOHCXO,ltHT 06paTHHH nepe6pOC CXeUH H 6HCTpoe- BOCCTaHOB• 

Jieuae nanpaxeuaa ua Bpeuasa;ztavmea euxocTH qepes sanycxanmliR 

3WHTTepHHH IIOBTOpliTeJib.ECJIH BO Bpewa BH;ztep•KH npHXO,ltHT BTOpaq~ 

HHH BXO,ltHOil CHrHaJI,TO BpeWR3a,ltaDmaR eWKOCTb sapaxaeTCR ;!tO Ha

qaJibHOH BeJiaqHHH TOKOU BHXO,ltHOrO 3WHTTepHOrO.IIOBTOpHTeJIR1 IIOC

Jie qero npOKCXO,ltKT IIOBTOpeuae pa3pR;lta CB,T.e.npo,ltJleHHe BHXO;zt

HOrO caruaJia Ha HHTepBaJI ueXAY nepBHU H BTOpaqHHU BXO,ltHHUH 

* ~oraKa padOTH 0,1tHOBH6paTOpOB-D npo;ztneHHeU BHXO,ltHOrO CHr-

HaJia OT BTOpaquoro BXO,ltHOrO HUIIYJibCa. 

4 

_/ 

'"-,, 

caruanaua.lJIR Toro,qTo6H BpeuRsa;ztaemaR euxocTb yen 

CR C TOqHOCTbD He xyxe 5% Sa BpeUR ,ltJlKTeJibHOCTK ,BX 

Jia,npome;ztmero ;ztH~~epeu~a~DmyD nenoqxy <~ 7 ucex) 

Ha UHHHUaJibHOH BeJiaqHHH (10 n~).Bu6apaR 60JibWHe Be 

UOXHO HaCTpaHBaTb 0,1tHOBH6paTO~ Ha pa60TY B UHKpOC 

UHJIJIHCeKYU;ztHOU ,1tHana50HBX B COOTBeTCTBHH C ;ztaHHHUH 

CB 10 II~ 4) II~ 510 n~ 1000 II~ . 

!J..fu. 8r90ucex; 14r I50acex; 50r1500Hcex; 0, 5 i-2, 8~o~RceR; • 

O;ztuaxo ueo6xo;ztauo aueTb B BHAY,qTo c nepexo;ztou x 6 

5a;ztaDmau eUKOCTRU H3UeHReTCR THII JIOrHKH pa60TH ~Op 

llpa npaxo;zte BTopaquoro aunyJibca 60JibWaR euxocTb ya 

sapalaTbCR ;zto uaqaJibHOR BeJiaqauu (ua pac.I6 - mTpH 

a uaqauan c CB= 510 n~ ee no;ztsapR;ztou npax-raqecxa u 

6peqb,T.e.BHXO,ltH8R ,1tJIHT6JlbHOCTb 0,1tHOBH6paTOpa He H 

CJie;ztOBaTeJibHO,y 0,1tHOBK6P,aTopa IIOHBJIHeTCR uepTBOe B 

,ltJlHTeJibHOCTH BNXO,ltHOrO CHrHaJia. 

Ha pac.2 npe;ztcTaBJieua npKH~HnKaJibHaR cxeua 6JI 

HHD.B KaHaJiaX COBIIa;zteHHH BXO,ltHOH orpauaqaTeJib C06IJ 

~1rl3.lacxpKUKHaTOp BXO,ltHHX CHrHaJIOB COCTOKT K3 TIJ 

BaTeJibHHX KHBepTOpOB {nJIR 060CTpeHHR nopora cpa6aT 

H15.PeryJiapoBxa nopora cpa6aTuBaHHR ;ztKcRpauauaTopa 

cR nepeueuuuu conpoTaBJieuaeu R ~ , pacnOJiox.eHHHll, H 

IIJiaTe.Aa~~epeunapoBauae Bxo;ztuoro caruana ocymecTBJI 

paJibHNUH cxeuauK U2,Yl6.AJIKTeJibHOCTb HUIIYJibCa IIOCJI 

mea ~enoqKH paBHa BeJiaqaue IIOJIHOH 3a;ztep1KK ;ztByX HE 

COCTaBJIHeT 7 HCeK.3TKU HUIIYJibCOU sanycRaeTCR O,ltHOE 

;ztepxxa - Y3,noCJie qeFo qepes ;ztH~~epeu~~DmyD ~eno 
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HOKOB Ha AHCKpeT~ 

aeuue KaHana coB~ 

uaqaTe~a,cxeuu 

HTOB pe~ymipyeuoR 

emeHKll. Ha OAHOBKO

'HCOBUaAeHKH COCTOHT 

~eBHK uepTBHM Bpe-

~a. 

~CH C nouOBtbD OAHO-

a.Ha pao.ld AaHa 

cax.llepeAHHU ~pOH ~ 

>AHOBHOpa~opa.«<OP

IaKpHBaHKK sanyoKaD

~XOAHOrO auny~bca. 

!KHHK TOKOM,pery -

(D ~KTe~bHOCTbo 

ropa.noporoBoro 

:1HCTpo¢· B.OCCTaHOB ... 

pes sanycKaDBtHR 

H npHXOAHT BTOpaq~ 

sapaxaeToa AO.Ha-

.nOBTOpHTe~a,noo

.npoAneHHe BHXOA

IHqHHM BXOAHHMH 

:HKeM BHXOAHOrO car-

I 

-I 

I 

carHanaua.AHa Toro,qToOH BpeuasaAaD~aa euKOCTb ycne~a sapaAKTb~ 

CH C TOqHOCTbD He xyxe 5% sa Bpeua ~KTe~bHOCTK BXOAHOrO CHrHa

~a,npomeAmero AH~~epeHuapyDmyD uenoqKy (~ 7 HceK),oHa BHdpa

Ha UKHKK&nbHOH BC~KqHHH (10 n~).BHOHpaa O~bWKe Be~aqKHH C 
B ' 

MOXHO HaCTpaHBaTb OAHOBHOpaTOpH Ha paOOTy B MHKpOceKy~HOK ~H 

M~HCeKy~HOK AHanaSOHaX B COOTBeTCTBKH C AaHHHMH TaO~.l. 

510 n~ 1000 n~ · ... IOO,Owct 

... 
0AHaKO HeOOXOAHKO HueTb B BHAy,qTo 0 nepeXOAOM K ~~bWKM Bpeua-

5aA8DB!KU eUKOCTHH K3UeHaeTCH THO ~OrHKK paOOTH ~OpuHpOBaTe~n. 

llpa npaxoAe BTopaqnoro auny~bca 6~bwaa euKOCTb y7!e He ycneBaeT 

38pHiaTbOH AO H8t{aHbHOH Be~HqHHH (Ha pac.l6 - WTpHx-nyHKTHpou), 

a naqaHaa o CB= 510 n~ ee noAsapaAOM npaKTaqecKH uOIHO npeHe

dpeqb,T.e.BHXOAHan ~HTe~bHOCTb OAHOBH6paTOpa He H3MeHHTCH. 

~eAOBaTe~bHO,y OAHOBHOP,aTOpa llOH~HeTCH uepTBOe Bpeua,paBHOe 

~HTe~bHOCTK BHXOAHOrO CKrHana. 

Ha pao.2 npeAcTa~eHa npaHuanaan»Haa cxeua 6~oxa coBnaAe

uaA.B KaH&naX COBDaAeHHR BXOAHOH orpaHHqHTC~b codpaH Ha AHOAaX 

~lt~3.~KCKpHUHH8TOp BXOAHHX CHrH&nOB COCTOKT H3 TpeX no~8AO

BaTe~bHHX HHBepTopoB Vt.na odocTpeHHH nopora cpadaTHBaHKHY - KI, 
MI5.Pery~apoBKa nopora cpadaTuBaHHH AHCKPHHHHaTopa npoasBOAKT• 

ca nepeueHHHH conpoTH~euaeu )(f ,pacn~o~eHHHH ua neqaTHOR 

~aTe.~a~~epeHUHPOBaHHe BXOAHOro carHana ocymecr~aeTca HHTer

panbHHKK cxeuauH M2,MI6.~~HTe~bHOCTb auny~bca no~e yKopaqaBaD

mea uenoqKH paBHa Be~aqaHe llMHOH 3aAepliKH ABYX HHBepTOpOB K 

COCT~aeT 7 HCeK.3THM KMDY~bCOH sanycKaeTCH OAHOBKOpaTOp sa -

Aepxxa - Y3,no~e qeuo qepes AH~~epeuuapyDmyD uenoqKY - ll4,Ml7 
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3MHHM ~pOHTOM HMDYAl>CB 3aACpSKH BKnD'iBCTC~ O~HOBH6paTOp COBna~ 

~eHHH {M5),3aABD~HH Bpe~ pa3peWCHH~.fiepeweHHHC conpoTHBnCHH~ 

1?6 H 1(10 ,perynHpyD~He BpeMCHa BH~Cp!:CK 9THX O~HOBH6paTOpOB, 
BHBC~CHH no~ mnHU Ha nepe~HDD naHCAl>.K OC~M ~BHSKOB 9THX llOTCH

UHOMeTpOB qepe3 ~enaTena /?7 + Re H R11 -:-R12 no~Be~eHH KOHTPO.Ill>• 

HHC ilOTCHUHanHt/~ ,no KOTOpHM,HCllOAL3y~ I'p~HpOBO'iHYD KpHByD 

{pHc.3a),MOEHO BHCTBBn~Tl> Tpe6yeuHe ~HTCAl>HOCTH HMnYAl>COB O~

HOBH6paTOpOB 6e3 nowo~a oc~orp~a. 

0TKnD'iCHRC KaHana npOH3BO~RTC~ Tyu6nepow lll.C BHXO~a O~HO~ 

BH6paTopa M5 awnyn1>c npoxo~HT qepe3 ~Ba HHBepTopa ~18),o6ocTp~~ 

DmRe BI'O ~pOHTH,H no~aeTC~ Ha HHTCI'p&nl>HYD AOI'H'iCCKYD cxeuy 

"H'' {1.124). 

KaHan aHTRcoBnaneHHI TaKEe co~epEHT BXO~HOH orpaaR'iKTenl> 

(A4TA6),~RCKpRMHHHpyDmyD UCllO'iKy {1.16,1.119) H uenO'iKy ~H~~epeH" 

UHpOB8HH~,HO O~HOBH6paTOp 3a;nCpXKH B HCM OTCYTCTByeT BO H36eza• 

HHe noTepL Hunynl>COB B KaHane 3anpeTa.Kpoye Toro,B cxewe o6o~ 

cTpHTen~ ~POHTOB ~21) nocne o~HOBR6paTopa 3MBHK~ ~RTenLHOCTH 

HMnYALCOB 3BllPC?Ta HCllO.Ill>30BBH ~OnMHHTflAl>HI:dl BXO~ "Wlli" ~JL 
npo~eH~ CHI'Hana 3anpeTa,ecnH Ha BXO~ BHTKCOBllaACHKI nocTynKT 

HMnynl>C C ~HTCALHOCTDD 60Jil>WCH,'iCM 3aAaBaeua~ O~HOBRcSpaTOpOM. 

B ex ewe awee.Tc~. Taxae BXO~ 3anpeTa cpa6aTHBBHH~ {M9) nO.IloaHTenl>

HHM CHI'HanOM C ypOBII~MH TilJl C pa3:&6Ma fiHTBH~. 

fipR HanH'iHH CRI'Hana COBfiaACHHH HYnYAl>C fiOCTynaeT qepe3 

o6ocTpHTenL UIO Ha ~opwKpoBaTenl> BHXO~HHX norH'iecxHx ypoBHel 

RMnYAl>CB R-HE (M26),a qepe3 o6ocTpKT6nl> 1.122 HB ~K~~epeHUHpyD

myD ueno'lKy MII,M23,Ha o~HOBHOpaTop ~opwapoBKK CRrHana coBna• 

~CHRI no ~HTeAl>HOCTK H ~&lee· HB ~OpMKpOBBTCAH BHXO~HHX ypOBH81 

TOKa (Ul3,Ul4,M25,U27). 
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KPATICHE XAPAKTEPHCTHICH. Ha pac.3a npHBe~eHa 3i 

~epZKH B KBHanaX OT BwnAKTy~H CTyneH'iaTOI'O BXO~HOI'I 

pHc.36 npHBe~eHa 3aBHCHMOCTb BeAH'iKHH nopora B KBHi 

TCAl>HOCTH BXO~HOI'O np~MOYI'OJlLHOI'O CHI'Hana.Tau ze ill 

CKIIOCTL npe~CALHOI 'lBCTOTH. O~HOBK6paTOpOB OT 3MaJ 

~KTCALHOCTH,npH KOTOpOI eme KM66TC~ pa3~eA6HKe BH: 

noB (oKOH'iaHH~ npe~~ymero H Ha'iana nocne~D~ero). 

Bxo.zt 
llon~pHOCTL CKrH&nOB 

Rune~aac 

Koa~~KUHCHT OTpaaeaK~ 

llopor cpa6aTNBaHR~ 

AonycTHMHA ~Kana3oH BXOAHHX 
awnnKTy~ 

AonycTHMHe ~KTenLHOCTH 
BXOAHOI'O CHI'Ha.JlB 

MepTBOe BpeHH xaaanoB 

Pexaw pa60TH 

MepTBOe Bpeu~ aneueHTa 
coBna;neHHI 

7 

- OTpKUBT6AbHa~. 

- 50 ou. 

.. ~ -0,1. 

... nnaBHO perynKpyl 
nax OT 200 ~o-8, 

- Oc- -50B B HKnyn: 
Ot- -15B no nocT, 

AD6He,cBHme 6t-l0 I 

- P@.BHO 60JlDmCIIY I 
a)~HTCAl>HOCTH : 

na, 
6 )IICP'!'BOI'O BPCMI 

~RtP~epeHuapoB; 

- I) co»naneHHR: 
a~~Ba 1!3 ~Byx, 
6 TPK K3 Tpex, 
B qeTHpe H3 'iC' 

2)cpa6aTHBaHRe : 
BKnD'lCHHOHY K 

3)BXOA BHTHCOBll 
HCll0Al>30BaTbC 
BXOA COBilaACH 
HOI'O CHI'H&na. 

- p~BHO 60JlLWCyY 
a)uepTBoro Bpew 

COBfiaA6HHH1 

6)MKTCALHOCTH 
AepEKH OAHOBH 



:niloBa6paTop conna .. 

He COIIpOTHBJieHIUI 

X O~HOBH6paTOpOB1 

BH~KOB 3TKX IIOTeH~ 

O~Be~eHH KOHTpGnL• 

HpOBO'iHJD KpHBYD 

CTH HYTIJ~LCOB 0~-

nr.c BHxo~a o~uo ... 
Topa (JIIB), oCSocTpa ... 

I'H'ieCKYD cxeuy 

HOK orpaHH'iHTe~j, 

enO'iKY ~HtP!JlepeH

TCTByeT BO H3CSexa• 

oro,B cxewe o6o~ 

;ll8HHH ~HTe~bHOCTH 

BXO~ "WlW' ~IL 

Bn~eHHI IIOCTJIIHT 

1i O~HOBHcSpaTOpOK. 

HH (119) OOAOXHTeAL-

ocTyiiaeT qepes 

HtieCKHX ypOBHel 

a ~H~~epea~pyD

H: ClU'HMa conna-

H BHXO~HHX ypOBH81 

f 
l 
I 

I 
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KPATKHE XAPAKTEPHCTHKH. Ha pKc.3a npHBe~eHa 3aBHCHUOCTL sa

~epxKH B KaH~aX OT 8Mn~HTy~H CTyneH'i8TOrO BXO~Horo CHrH~a.Ha 

pHc.3CS npHBe~eua 3aBHCHMOCTL BeAH'iHHH nopora B KBH~~X OT ~~ .. 

TeALHOCTH Bxo~uoro npnuoyranLaoro cHrH~a.Tau xe noKasaHa saBH

cHuocTL npe~eALHOI 'i8CTOTH. O~HOBH6paTOpOB OT 3~aBaeuol KKK 
' 

~HTe~LHOCTH,IIpH KOTOpOI e~e KMeeTCH pa3~eAeHHe BHXO~HHX CHrHa-

AOB (OKOH'i8HHH npe~~y~ero H HB'i~a IIO~e~yD~ero). 

Bxo~ 

ilanHpHOCTL CHrH~OB 

.ltiune~aac 

Kos~~K~eHT OTpaKCHHii 

llopor cpa6aTHBaHHH 

~OIIJCTHKHA ~H8II830H BXO~HHX 
BKMHTY~ 

~onyCTHMHe ~KTe~bHOCTH 
nxo~Horo cHrH~a 

MepTnoe npeHH KaH~OB 

PellHU pa60TH 

MepTBOe npeua 3JieueaTa 
conna.neaHlt 
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- OTpHL\aTC~LHBHo 

- 50 OM. 

.. ~ -0,1. 

- nnaBHO perynKpyeTcn B npe~e
Jiax oT 200 ~o BOO wn. 

- O• -50B B HwnyAbCC, 
O• -15B no nOCTOiiHHOMy TORy. 

~D6He,CBHme 6tl0 HCeK. 

- p~BHO 60Jibmeuy HS 
a)~HTeAbHOCTH BXO~HOrO CHI'Ha• 

~a. 
CS)weP!Boro npeweHH ~eno'iKH 

~HtpiflepeH~pOBBHHH (Nl4HCCK: 

- 1} COBn~emdi: 
a~~Ba HS ~ByX, 
6 TpH HS TpeX, 
B 'iCTHpe HS 'ieTHpeX, 

2)cpa6aTHB8HHe no O~HOUY 
BMJJtfeHHOUy KaUMYi 

3)BXO~ aUTHCOBn~eHHii UOlleT 
HCIIO~b30B8TbCH KBK IIHTHM 
BXO~ COBII~eHHK AnH HHBepc
HOrO CHI'H~a. 

.. p~BHO 60Jibmeuy RS: 
a)ueprBoro npeueaK KaHMOB 
COBn~eHHH, . 

6)~HTe~bHOCTH HaH60JlbWeR BH
~epliKH O~HOBH6paTOpGD 38• 



AnKTe~bHOeTh HMDy~beOB O~HOBH6-
paTOpOB eoBnaAeSHI. 

~HHHU&nbHOe nepeKpHTHe eHrH&nOB, 
H606XOAHUOe ~H epa6aTHBaHHffi 
exeuu 

PaapemaD~ee Bpeua 

Buxo~u 

qHCAO BHXO~OB 

YpOBHH BHXO~HHX eHrH&nOB 

kiune~aae 

Co6eTBeHaaa aanepaxa no KKHa
~~u eoBnaneHHR 
a . Huny~bea "H'1HE" 
6 HMDY~beoB,e~opuHpOBaHHHX 

DO ~HTe~bHOeTH 

Pery~Hpyeuaa sanepaxa B xaaa
~ax eOBDSA6HHH 

3a,nepna no KaHany ,aanpeTa 
a) HMDY~beOB 11H-HE11 

6) HMDY~beOB,e~opuHpOBaHHHX 
· no ~HTMbHOeTH 

AnKTe~bHOeTb ~opuapyeuux eHr
H&nOB eOBnaAeHHA 

~pOHTH BHXO~HHX eHrH&nOB 

~aKeHuanbHaH pa6oqaa qaeTOTa 

0THOeHTe~bHHH KOS~HUHeHT Teu-

~ 

~epau*. 

- nAaBHO pery~HpyeTeH B npe~e
.llSX\ Bt-90 HeeK. 

- 5 seeK. 

- paBHO UHHHU&nbHOH AHHTe~bHOeTH 
HKOy.llbea OAHOBH6paTOpOB ~OBna• 
AeSHI MHHye 5 seeK. 

- I senoepeAeTBesauR HSBepesua 
BHXOA eoBnaAeHHI "H-HE" H 
2 BHXO~a,e~opuHpOBaHSHX nO 
MHTe.llbSO.eTHo 

- 0 • -18 ua. 

- BHeOKOOUSHa (resepaTOpH TOKa). 

- 45 seeK, 

.. 65 seeK. 

- D.llaBHO H3UeHaeTeH B npe~e~ax 
0 i- 80 seeK. 

- 25 seeK, 

.. 45 seeK. 

- ~aBHO ~rf~HpyeTeH B npe~e
.llax 8 t 90 seeK. 

- se xyae 3,5 seeK. 

- 70 ~rn. 

CHrHan eOBnaAeHHI DOHRnHeTea B TOM ~yqae,eCAH nepeA npH-

meAWHUH Ha BXOA eHrHanauH He 6~0 HMDY.IlbOOB B HHTepBane,paBHOK 

BpeueHH BUAep&KH O~SOBH6paTOpOB sa,nepxRH. 

8 

"' ' 

nepaTypHoro APe~a BpeuesH B!iAepa- -5t 0 KH o~OBHCSpaTopoB - K£ • 10 · /. I ( 
. ~~ 

Toxa,noTpeCS~aeuue CS~oxou. - -6B - 1,_1 a, 
· +24B- I~.ua. 

Ha pae.4a noxaaaau KpHBHe aanepaaaaux·~BoiHHX 1 

_/ /f. 2f3 
(I,2,:3),eSHTHe OT V\. - DHKS HeTOqHHKaft"m ,~H B: 

KeK QnHOBH6paTOpOB eoBnaneHHR,paBSHX eOOTBeTeTBeHHO 

aeeK.IDTpHx-nyHKTHpHOH ~HSHeR llOKa3aHa KpHBaH aSTHecr. 

A~H MHTe~bHOeTel eHrsanoB:60 HeeK y O~HOBH6paTopa : 

20 HeeK y O~HOBHCSpaTOpOB eOBDSAeHHR.C~BHr KpHBOH yK 

TO, qTo sane paRa B KaHane aanpeTa u.eHbme, qeu uHHHuan 

~ax eoBna,neHHR.Ha pHe.46 npHBe~eHO n~aTO no eqeTy ~ 

nanesHR npH pa3~HqHHX sanpaaeHHHX nHTaHHR ~OTOYUHOI 

36 .lfsTeHeHBHOeTb eqeTa o/. - nHKa eoeTaM~a ""4·1" 

2. C'IlPOOOY~lH~ PA3BETBHTFJlh H~IIYJlhCOB, THO 13 

PaaBeTBHTe.llb .llOrHqeeKax eHrsanoB npe~saasaqea , 

B UHOrOKSH&nbSHX eHeTeuax.Os HueeT ABS eyuuHpyDmHX , 

BXO~a,BXOA 3anpeTa cpa6aTHB8HHH (e nepeAHel naae.llH 

DHTaHHH),~BeHaAU8Tb DpRUHX BHXO~OB H O~HH HHBepcsHI 

llpHHUHnHanbaaa exeua 6~oKa npHBe~esa sa pHe.5. 

eoeTOHT H3 Bxo~sux npeoCSpaaoBare~eR ypoBaea ~I; I/ 
11 i1Jll111 (1/2 ~), 060eTpHTe.lleR (M4+147) H qJOpUHpOBaTe.lle 

ypoBae« ~8 .. n9). 

KPATKHE XAPAKTEPHClKKH. 

Bxo,n 

qHCAO BXO~OB 

llonapHOeTb eHrH&nOB 

HuneAaHe 

iOS~~HUHeST OTpaieSHH 

9 

- 2 eyuuapyDmHx H 
npeTa. 

-OTpHUaTe.llbSaH. 

- 50 0)(. 

- ~ -0,15. 



ry~HpyeTCR B npeAe• 
HCCK. 

:KKaJ.l:bHOil MHTe~:&HOOTH 
OAHOBH6paTOpOB ·coBna• 
:yo 5 HOeK. 

t,ItCTBCHHbiA HHBepOHbiR 
ma,lJ,eBKR "Mi-HE" H 
O~OpKHpOBBHHbiX DO 
IOTHo 

!HR. (reaepaTopu TOKa). 

IKCHKCTOH B npeAenax 
l6Ko 

~rYJIHpyCTOK B npe;ne
:1() HCeK. . 

3,5 seeK. 

ae,ee~H nepe;n npH

B HHT6pBa46 1 paBHOK 

·v 

r 
1 
J 

r 
I 

'. i 

nepaTypaoro AP6iltPa BpeMCBH B!iACPJ:- -5t 
KH oAaoBa6paTopoB - K.c· IO · /. I 

• • • 
ToKK,noTpe6~ReuHe 6~oKou - -6B - I~I a, 

+24B - I_, ua, 

Ha pH0.4a DOK838HH KpHBHe sa,nepKaHHHX ABORHHX COBDSACHKR 
_/ .d. 2f3 

(I,2,3),CHHTH6 OT ~ - DHKB KCTOqHKKa~~ ,~H BpeUeH B!i.nep-

KCK QnHOBH6paTOpOB COBnaAeHHil,paBHHX OOOTBBTCTBeHHO 10;40 H 80 

HOCK.WTpHX-DYHKTKpaOR ~HHHCH DOK838HB KPHBBR BHTHCOBDSACHHil 

A~K MHTC~l>HOOTCI OKrHaJIOB:60 HOCK y OAHOBH6paTopa sanpeTa H 

20 HCeK y OAHOBH6paTOpOB OOBDMeHKR.C,ItBHr KpHBOR yKB3HB86T liB 

TO,qTO 3QAepKK8 B KBHaJ.lC sanpeTa KBH:&me,qey MHHHUaJ.ll>HBR B KBHB

~ax COBDQAeHHR.Ha pHo.46 npHBBABHO ~BTO no oqeTy ,ItBORHHX COB

na,neHHR npK pa5~HqHHX HanpRKCHHHX DHTBHKK ~OTOyMHOKKTe~eR.~3Y-

36.HHT6HOHBHOCT:b oqeTa oG - DHKB COOTB~~a ~4.I~ CCK~I. 
2. C']POWYEil!la PA3BETBHTEllh HKIIYJlhCOB, TKn I32. 

PasBeTBHTe~:& ~orKqeoKHX oHraanoB npe.naasaaqea MK pa6oTH 

B UHOrOKBHaJ.l:bHHX CKCTCMBX.OH HK66T ,ItBB cyKMKpyD~HX ~oruqecKHX 

Bxo.na,Bxo.n sanpeTa cpa6aTHBaHHR (o nepe.naea naae~H K o pas~eua 

DKTaHHH),,nBCHMUBT:b DpKWHX BHXO,ltOB H O,ltHH KHB6pCHHH. 

llpHHUKDHaJ.ll>HBR CXCMB 6~0Ka npKBe,neaa HB pHc.5.Pa3B6TBHT6~:b 

cocToHT HS Bxo,nuHx npeo6pa~oBaTe~ea ypoBsea (KI; I/2 112) ·cxeuH 

"rtJlH" (I/2 K2),o600TPHTCJieR (U:4i-K7) H 4/0pKKpOBBTe~eR BHXOAHHX 

ypOBHCH (1(8+)(19 ). 

KPATKHE XAPAKTEPHCTHKH. 

Bxo;n 

llHMO BXO,ltOB 

llo.napHOCT:b OHrHaJIOB 

1-hme.naao 

i08tPtPHUH6HT OTpaKBHHK 

9 

- 2 cyKUHPYD~KX H I BXO,lt 38-
npeTa. 

-oTpHUBT6Jll>HBR:o 

- 50 ou. 

- ~ -0,15. 



A~HTe~bHOCTb BXOAHoro czraana 

BtiXO)t 

qzc~O BtiXOAOB 

YpOBHH BtiXOAHHX cHraanoB 

liuneAaac 

Co6cTBeHHaH sQAep&Ka no BXOAY 
IIWilill 

Sa,nepaxa no BXOAY sanpeTa 

WpOHTti BtiXOAHtiX CHrHaHOB 

MaxcKY&nbHaH pa6oqag qacTOTa 

MKHHM&nbHOe Bpeyg paspemeHHH 
OKOHqaBHH npeAHAymero KYfiY~b
ca H aaqana ~eAYDmero 

EorKqecKKe ypoBHH cHrHanOB 
sanpeTa c pas~eya DHT&HHH 

ToKz,noTpe6~Heuue 6~0KOK 

- ~D6a&,cBume 6 aceK. 

- 12 DpHKtiX,1 HHBepcBHI. 

- 0 t- -18 ua. 

- BtiCOKOOKHtil (reaepaTOpti TOKa). 

- 22 acex. 

- 17 acex. 

- ae xyae :3,5 acex. 

- ae.yeaee 85 llr~. 

- 4 HCeK. 

- 0 f- +4 B •. 

- 6B - 410 ya, 
+24B - :30 ya. 

:3. GrPOEMiPYEIUiR CMECHTEJib HKIIYJibCOB, TKn 142. 

CuecKTe~b KHDY~bCOB TaK&e npeAH85HaqeH AnH pa60Tti B KHOro

K8HaHbHHX CKCTeuax.OH COAep&HT 12 BXOAOB ~OrKqecxoro ~O&eHHH, 
- .. 

BXOA sanpeTa cpa6aT!iBaHHH. (C nepeAHeR naHe~K H c pas~eua nHTa• 

HHH),ABa npHMHX BtiXOAa H OAKH KHBepCH!ilo 

llpKHUHnHanbHaH cxeua cuecHT~H DpeAcTa~eaa aa pKc.6.0aa 

COCTOHT H3 BXOAHtiX npeo6pa30BaTe~eR ypOBHel (11t-M6,1/2 M7),cxe

Kti "anli" (K8,Yl1-Yl2,1/2 U7),cxellti sanpeTa (UI3) H ~opuHpOBaTe• 

~eH BtiXOAHtiX ypOBHei (M9t-MlO).Pa5~HqHH B xapaKTepHCTKK&X no 

cpaBHeHHD C npeAtfAYmei cxeuol CBOAHTCH,DOYHKO K~HqecTBa BXO• 

AOB H BliXOAOB,K pa3HKUe B sa,nep&K&X,KOTOptie COCT~HDT 18 HOeK 

no BXOA8K 11Wlli11 H 10 HCeK DO BXOAY 3aDpeTa,H noTpe6~HeYtiX TO

xax,paBHtiX :370 118 H 1:30 ya OT HCTOqHHKOB -6B H +24B COOTBeT • 

CTBeH!lOo 

10 

~~ 
) 

.II 
l 
I . 
1 

ft . 

l 
! 

KOHCTPYKTHBHOE O~OPllJimKE BliOKOB. 

KoacTpyKTHBHo-64oxa BHn~aeHH B CTaHAapTe CAIAC. 

nQAeHHR HKeeT ABOfiHJD WKpKay DepeAHel DaH~H,a pa3Be1 

OAHHapHyD.PasBeTBHT~b H CYeCHTe~b Btill~HeHH H8 DMOI 

BOll MaTti R YOryT 6ti'l'I» pe&nK30B8Hti H B CT&HAapTe "BKD 

SA111D 'illiliE 

KaK BHAHO H3 npKBeAeHHwt Blille xapaKTepHCTKK ,6~01 

.HXCH B HaCTO&mee BpeKH KHTerpanbHHX cxeuax C 3YKTTeJ 

DO DpeAe~bHtiK BpeueHBHY DapayeTpaY JCTyD&DT aH&nOrKqJ 

CTB8K,pea4K30B8BBtiM HS 6~0KOB / 5•6/·Ha AKCKpeTHtiX KOI 

DpKuepHO B 1,5 pasa.OAHaKO HX DapaKeTpH TaKOBti,qTo 01 

ryT WHPOKO HCn~bSOB&TbCH B a~eKTPOBHtiX ~HSHqecKKX Y< 

Kpoye Toro,aTH 6~0KH.HMeDT cymecTBeaaoe DpeHyYmecTBO 

3peHHH ~JHKUHOH&nbHtiX B03KOKHOCTeR H no pa3YepaY.HaAC 

KHX 6~0KOB Btime,Ba&HtiM npeHyYmecTBOK H~HeTCH H TO,q~ 

THqecKH He Tpe6yDT HaHQAKHo 

B SaKJIDqeaae aBTOpii XOTHT no6~aroAapHTb B.H.Kax: 

BHaor~oBy,B.A.rpHropbeBy H B.H.UaxcaKeaxoBy sa no111 

T~eBKH TeXHHqecKOH AOKyKeHTaUKH H MORT&& 06pa3~08 I 

II 



e 6 acex. 

[ HHBepCHiiR. 

a (reHepaTOpii toxa). 

) Hcex. 

) Mr~ •. 

a, 
a. 

...lli:.. 
nn padOTii B MHOro-

qecxoro C40xeaxn, 

K c pas~e•a naTa• 

eaa H8 pHc.6.0Ha 
. . . 

llltll6,I/2 117),cxe-

I3) H @opMHpoBaTe• 

K~epHCTHKaX no 

KOJIHiieCTBa BXO• 

OCTaBnRDT 18 HCeX 

OOTpedJIReMiiX TO

R +24B COOTBeT • 

KOHCTP.JKTKBHOE O~OPKREHnE BnOROB. 

KoacTpyXTHBHO 6Jioxa BHnOJIHeHH B CTaHaapTe CAIIAC.Cxeya coB

naAeHKR HKeeT ~BOAHyD mKpHuy nepe~aeR naHeJIH,a pasBeTBHTeJib -

O~HHapHyD.PaSBeTBHTeJib H CKeCHTeJib. BlillOJIHeHii 88 DOJIOBHHe neliaT

BOR nJI8Tii H MOcyT diiTb peaJIH30B8Hii K B CT8M8PTe "BKmHfl"/6/ • 

SAKJIDqmHE 

Kax B~BO HS npHBe~eHHHX BHme XapaKTepHCTHK,dJIOKK 88 KMeD

~HXCR B H8CTOR~ee BpeMH HHTerpaJibHHX cxewax C SMHTTepHOI CBR3bD 

no npe~eJibHiiK BpeueHHHM napaMeTpaM JOTynaDT 8HaJIOrHqHiiM JCTpOI

OTBSM,peaJIHSOBaBBHM KS dJIOKOB / 5 ,6/ H8 ~KOKpeTHiiX KOMnOHeHT8X 

npHMepHO B 1,5 pasa.O~HaKO HX napaMeTpH T8KOB!i 1 1{T0 OHH yxe MO• 

ryT mKpOKO HCDOJlbSOBaTbOR B. SJieKTpOHHiiX <lJHSHI{eOKHX yoTaHOBK8Xo 

Kpoue TOrO,STH dJIOKK.HMeDT cy~eCTBeHKOe npeHwy~eCTBO C TOI{KK 

speHKR <lJJHK~KOHaJibHiiX BOSMOXHOCTel H no paSMepau.H~e&HOCTL Ta

KHX dJIOKOB Blime,BaXHiiM npeKKJ~eOTBOM RB4ReTCR H T0 1 1{T0 OHK npax

TKI{eCKH He TpedyDT HaJiaAKK. 

B SaKJIDiieaae aBTOpii xo·rnT nodnaro~apKTL B.ld.KaxypKuy ,A.A. 

BKHOrpaJtOBy,B.A.rparopDeBy K B.ld.llaKCHMeHKOBJ sa DOMO~ B COC• 

TaB.IleHKH Texaaqecxoa ~oxyweaTa~H K MOHTa& odpasuo• cxe•. 

II 
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JI H T E. P A T 1 P A 

I.H.A.ranyTBHH,D.B.3aHeBCKHI.CoBpeueHHUe cxeMH COBD&AeHHI HaHO

cexyHAHOrO ~HaD830Ha,npe~H83HQqeHHHe A4H HCDOnb30BaHHH B SKC

nepHKeHTSX Ha ycxopHTensx.Coo6~eBHe om I558,.1ly6Ha,l964 r. 

2.c.r.EacanaAse.nTS,J 5,1966 r.,corp.I23·127. 

3. H.VerweijiG.Vismara.Pulse shapers for Standartizing photo

multiplier Signals and other application.CERN 69-26 1 

Geneva 11969. 

4.C.r.EaCHnaA3e.YHHBepcan:&HHI ~opuHpOBaTen:r, HMDynbCOB.fipenpHHT 

mum 13-5732,.lly6Ha,I97I r. 

5.B.A.Ape~beB,C.r.EacKHaA3e,B.a.rBos~eB,A.r.rpaqeB,H.~.KannaxoB, 

ll.K.IlaH:&fiKOB,H.Il.HHKHTDK,B~A.CuKpHOB.CHCTeua 6ucTpiiX sneKTpOH

HHX 6noxoB ~fl ~asaqecxax sxcnepaueHTOB.Coo6~eHHe OHaH 13-5447, 

.lly6Ha,I970 r. 

6.C.r.EaCHnaA3e,B.a.rBos~eB,H.~.KannaKoB,ll.K.IlaH:&fiKOB,B.Tnaqana. 

CHcTeua 6ucorpux sneKTPOHHiiX 6noxoB B cTaHAapore "CAIIAC-Bamus". 

Coo6~eHKe 0~ 13-6383,,lly6Ha,I972 r. 

PyKOilUCb IIOCTYilUJIU l3 ~13~aTeJI:&CK.Iill OT,ll;eJI 
II HIOJIJI 1972 r. 
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Pac.I. a) llpHH~HnH&nbHaH cxeua BpeMH3aASD~ero o~E 

6) BpeueHHaH ~Harpauwa awnyn:r,coB. 
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H COBU&AeHHI HaHO-

nanbsOBaHHa B axc-

58,].ly6aa,l964 r. 

lartizing photo

i:RN 69-26, 

paqeB,H.~.KannaxoB, 

a 6HCTpHX aneKTpOH-

6m.eHHe OW 1:3-54471 

MaHbRKOB,B.Tnaqana • 

. pre· .. CAilAC-BamHa". 

•CKHll OT,ll;eJI 

G ~lj -_r -1~ 

2 

A 

8 

c 

I 
I 

8 

-- tn 

\ 

c 

a-) 

-t~-

PHc.I. a) fipHH«HUHalbHaH CXeKa BpeKH3QABDDJ.ero OAHOBH6paTOpa; 

6) BpeKeHHaH AHarpaMKa HKUynbCOB. 

13 



PHc.2. fipHHUHnHanbHaR cxewa 6noKa cosnaneHHH. 

14 

1J.n 

lOO ,20 
p 

0 20 40 60 0)10 JDO 

PKc.3. a) SaBKCKII.OCTI> sa,nepJ.KH B KaHanax OT · all.llJIHTYAJ 

CKrHana K rpa.nyapOBOqHaH KpKBaH O)lHOBK6paT' 

6) SaBHCHII.OCTK nopora cpa6aTuBaHHH oT ~HTe~I>: 

HOrO CKrHMa H npe)le~I>HOK qacTOTU O)lHOBH6p 

)laBaeKOK ~HTeAbHOCTH. 

15 
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Un, ffVQKC, 

M!J Mr4 
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lOO 20 
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0 20 6o o> ao 100 

PHc.J. a) 3aBHCHMOCT:b 3a,D.ep:&KH B KSHaJISX OT. 8MI1JIKTY.ll.bl BXO,li.HOrO 

CHrHaJia H rpa.nyHpOBO~HSH KpHBSH O,li.HOBH6paTOpa. 

6) SaBHCHMOCTK nopora cpa6aTbiBaHHH OT ,li.JIKTeJl:&HOCTH Bxo.v.

uoro CHrHaJia H Dpe,lJ.6Jl:bHOH ~SCTOTbl O,li.HOBHdpaTOpa OT 38-

,li.SBaeuoK ,li.JIKT6Jl:bHOCTHo 

15 
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TeMaTHqecKHe KaTe 

ny6JIHKaQHH 

06ne,D;HH8HHOrO HHCr: 

.H,n;epHbiX HCCJI8,D;OB: 

HHAeKc I TeMaTHKa 

1. 3KcnepHMeHT8llbH89 cflH3HK8 Bb!COKHJI 

2. TeopeTu'lecKaB cfluauKa BbiCOKHX aae 

3. 3KcnepHMeHT8llbH89 HeATpOHH89 ~H3 

4. TeopeTH'IeCKaB cfluauKa HH3KHX aaep1 

5. MaTeMaTuKa 

6. • ~aepH89 cneKTpOCKOnHB H paaHOXHM 

7 • CZIH3HK8 TSOKenbiX HOHOB 

a. KpuoreHHK8 

9. ·ycKopuTenu 

10. ABTOMaTuaattuB o6pa6oTKH aKcnepu~ 

11. Bbi'IHCnuTellhHaB MaTeMaTuKa u Tex: 

·12. XuMHB 

13. TeXHHKa cfluau'leCKoro aKcnepuMeHTa 

14. l1ccneaoBaHH9 TBepabiX Ten n )KHaK< 

15. 

16. 

·MeToaaMH 

3KCnepuMeHT8llbH89 cflH3HK8 gaepHbl~ 

npH HH3KHX 9HeprH9X 

Ll03HMeTpH9 H cflH3HK8 38IllHTbl 


