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1. BeeaeHHe 

CymecTBeHHOH cocTaBHoft qaCTbiO MarHHTHoro 1CKpoBoro crreKTpoMeT

pa/1/, npeaHa3aaqeaaoro anH H3yqeaHH pereaepauH~ KaoHoB qepe3 pacrraahl 

H8 AB8 38PH*8HHhlX l1HOH8 H8HTp8llbHhlX ADllrO*HBYWHX H pereaepHpOB8HHhlX 

KOpOTKO*HByWHX K80HOB 1 HBJIH8TCH 5b!CTpaH 3ll8KTpllHHK8 1 ocymeCTBJIHIOWBH 

ITpHeM CHrHBJIOB OT cqeTqHKOB1 OT5op HY*Hb!X C05b!~'Hll C ITOMOUibiO JIOrHqe

CKHX 5JIOKOB H OpraHH38UHIO 38liYCK810W8rO HMITYllbCB AJIH llCKpOBh!X KaMep, 

CxeMa crreKTpoMeTpa, pa5oTaJOmero Ha nHHHH c 3BM, rrpnBeaeaa Ha 

pHC, 1, CuHHTHJIJIHUHOHHbl8 cqeTqHKH 1 HCITOllh3Y8MbiE AJIH 3BITyCK8 HCKpOBb!X 

KaMep, pacnono*eHbi B qeTbipex (FI,FII,GI,GII) lllOCKOCTHX, ABe H3 KOTO-

pbiX noMemeHbi nepea aaanH3HPYJOWHM MarHHToM, a aee apyrne - rrocne 

MarHHT8, nnoCKOCTH COCTOHT H3 ITOJiyl1JIOCKOCT8ll 1 K8;K):l8H 113 KOTOpb!X COA8p

*HT no qeTbrpe cqeTqHKa ( cneea H crrpaBa oT ocH n:'qKa). 

none3Hoe co5brTHe ( pacnaa K0 
-Me3oaa) rrpeacTaBnHeT co5oft BHJIKY H3 

2 38PH*eHHhiX qacTHU c BepurHaoft ( ToqKoft pacnaaa K 0 -Me3oaa), ne*ameft 

Me*AY cqeTqHKOM aHTHcoenaaeaHft A H nepeoft cppOHT8llbHOH liJIOCKOCTbiO, 

CneKTpoMeTp perncTpHpyeT TBKHe co5brTHH, Koraa ao MarHHTa oaaa H3 pac

naaHbiX qacTHU rrpOXOAHT CJI8B8 OT OCH nyqKa, ApyraH cnpaBa H TpaeKTOpllH 

3THX qaCTHU 38 MarHHTOM nepeceKBIOTCH B paftoHe BeTo-cqeTqHKOB, 

llnH 3anycKa HCKpoBbiX KaMep Tpe5yeTcH cpa5aTbiBaHHe no Kpaftaeft 

Mepe OAHOrO cqeTqHKa B nepBOH cppOHT8JihHOH ITJIOCKOCTH H OAHOrO H3 cqeT

qHKOB K8*L!Oti ITOJIYITJIOCKOCTH BAOJih TpaeKTOpllif ne:30ll H rrpaBOH pBCITBAHbiX 

qaCTHU, KpoMe Toro, AOJI>KHbl OTCyTCTBOB8Th CHrHBJibl OT BeTo-cqeTqHKOB 
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H cqeTqHKa A, CTOHUero 3a pereHepaTOpOM, nocne ocymeCTBneHHH 3anycKa 

BMeCTe C HHtPOpMaUH8H C KOOpLtHHaTHb!X HCKp B 38M BBOL(HTCH rOL(OCKOnHqe

CKaH HHtPOpM8UHH 0 T,e, HHtPOpMaUHH 0 COCTOHHHH cqeTqHKOB npH AaHHOM 3a

nycKe. 

EcnH OAHa H3 pacnaAHbiX qaCTHU0 Bbi3BaBWHX 3anycK 0 6bina MIOOHOM, 

TO ORa, npOHL\H cnoi1: )!(ene3a TOnWHHOH 240 CM 0 Bbl30BeT cpa6aTbiBaHHe COOT

BeTCTBYIOWHX CqeTqJ!KOB MIOOHHOrO LteTeKTopa, l1HtPOpM8UHH 0 COCTOHHHH npH 

ABHHOM GanycKe MIO!lHHbiX cqeTqHKOB 1-8 TaK)!(e BBOAHTCH B 38M, 

2. EnoK-cxeMa aneKTpoHHKH 

06pa60TK8 CHrJianOB C tPOTOYMH0)!(HTenei1:, OpraHH38UHH 3anyCK8 0 a TaKlKe 

Bb!BOL\ rOL(OCKOnHqect OH H MIOOHHOH HHtPOpMBUHH ocymeCTBnHeTCH no 6noK-CX8-

Me ( CM, pHC, 2), t HanorHqHOH B OCHOBHOM OITHCaHHOH paHee/
2/, HoMepa 

<t>3Y, npHBeL(eHHhie HB 6noK-CXeMe, COOTBeTCTByiOT HOMepaM CqeTqiiKOB 

F I, Fll, Gl, Gll H IV.IOOHHbiX nnocKocTeii, 

l1MnynhCb! OT 3anycKaiOWHX CqeTqHKOB nocTynaiOT Ha CTaHnapTHbie ue

noqKJI0 COCTOHWHe H3 6noKa 3aLtep)!(KH 0 ycHnHTenH H pa3MHOlK:HTenH, BbiXOLl

Hbie cHrHanbi pa3MHOMHTenei1: B rpynnax H3 qeTbrpex cqeTqHKOB, o6pa3yiOmHx 

nonynnocKoCTh, cKn~tLthiBBIOTCH no cxeMe .. l1nl1' Ha o6meM cMeCHTene, Cpa-

6aThiBaHHH XOTH 6b! OL(HOrO cqeTqHK8 B K8lK:L(OH H3 BOCbMH nonynnOCKOCTeH 

L(OCTBTOqHQ L(nH noH:3neHHH Bb!XOL\Hb!X HMnynbCOB BOCbMH CMeCHTenei1:, CHrHa

nhi cMecHTenei1: noc'"ynaiOT Ra cxeMbi coBnaneHHH CCL H CCR , Bb!!IOnHHIO

mHe norHqeCKyiO tPYHKUHIO BhlAeneHHH TpaeKTOpHH neBOH 1!: npaBOH qaCTHU 

pacnana Ko -Me3oHa, BbrneneRHe pacnanRoii BHnKH ocymecTnnHeT cxeMa coB-

naneHHH CCTR , Ra Bxon KoTopoii npHXOL\HT cHrRanhi cxeM CCL H CCR 

CHrHanbi c aHTHcqeTqHKa A H BeTo-cqeTqHKOB A L A R nocTynaiOT Ha 

BXOAhi aHTHcoBnaneHHii cxeM CCTR , CCL H CCR cooTBeTCTBeHHO, CHrRa

nhi 8THX cqeTqHKOB CT8HA8pTH3HpyiOTCH 4JopMHpOB8TenSIMH C nocnenyroWHM 

ynnHH8HHeM BhlXOL\FOrO HMnynbC8 Ha CM8CHTenHX LtnH ycTp8H8HHH MepTBOrO 

BpeMeHH tPopMHpoBarenH, 

8biBOil roAOCKonHqecKotl: HHtPOpMauHH co cqeTqHKOB Ha 38M ( Ha norHKY 

cqHTbiBaHHH) ocyme·~TBnHeTCH qepe3 32 LtBOHHbJe CX8Mbl COBnall8HHH0 ynpa

BnH8Mb!8 no 0/lHOMY BXOAY 06WHM CTpo6-cHrHanOM0 KOTOpblH npeACTBBnHeT 

co6oi1: pa3MHOlK8HHbi fl: BbiXOL\Hoii HMnynbc cxeMbi coBnaAeHHH CCTR. Ha BXOilbi 
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rrporryCK8HHSI JlBOHHblX CXeM f10Jl8IOTCSI HMrrynbCbl C f:83MHO)I(HTenefi K8)1(JlOrO 

H3 32 38ITYCK810UlHX C'leT'IHKOB, HoMepa MIOOHHblX C'I(•T'lHKOB ( 1-8) BblBOJlSIT

CSI H8 JlOrHKY C'IHTblBaHHSI 'lepe3 8 'leTblpexKp8THblX CXeM COBITaJleHHSI ( BKJllO'IeH

HblX K8K TpOHHble), KpoMe CTpo6-cHrHana H HMrrynbC:OB C COOTBeTCTBYIOU\.HX 

MIO-C'I9T'lHKOB ( CHrH8J1bl KOTOpblX o6pa6aTbiBaiOTCSI T8K )l(e, K8K CHrHaJlbl 38-

nyCK810UlHX C'leT'IHKOB), H8 BXOJlbl 9TH X CXeM COBIT8Jlef HSI ITOJ1810TCSI ITpOCYMMH

pOB8HHble cHraanbi co C'I9T'IHKOB p.9 H p.lO ( p. ll 11 p.l2 ) • CyMMHpoaaaHe 

rrpOHCXOJlHT Ha BXOJle COOTBeTCTBYIOUlHX yCHJlHTeneit C ITOCJleJlyiOUlHM pa3MHO

)I(eHHeM cHraana • .Lisa 6noKa 3a.llep)I(KH, BKniO'IeHHl>Ie nocne cxeMbi CCTR 

B KaHane p83MHO)I(eHHSI CTpo6a, IT03BOJ1SIIOT CHS!Tb 0.11 iOBpeMeHHO KpHBble 38-

Jlep)I(8HHNX COBf18JleHHH ITO CTpo6-cHrHany JlJ1SI BCe~ CXeM, 'lepe3 KOTOphle 

HH<flopM8UHSI BblBOJlHTCSI B 3EM. 

HanH'IHe pasMHO)I(HTeneit B JlBHHoit 6noK-cxeMe H JlorronHHTenbHbiX cxeM 

coana.lleHHfi nosaonSieT ocymecTBHTb DJlHDBpeMeaao HE·cKonbKO onepauHit. Ha

npHMep, ITpH H8CTpOHKe K8Mep rrepe.11 H8'18J10M pa60Tbl crreKTpoMeTpa MO)I(HO 

OJlHOBpeMeHHO npDH3BOJlHTb H8CTpOHKY JleTeKTOpa 9JleKTpOHUB HJ1H MIOOHOB, 

.Lla)l(e B pe)I(HMe Ha6opa CT8THCTHKH MO)I(HO ocymeCTBJ1SITb rrpoBepKy C'leT

'IHKDB, HJlll rpyrrn C'leT'IHKOB, He OCT8H8BJ1HB8SI OCHC BHOfi pa60Tbl, 

0ITHC8HH8SI 6noK-CXeMa C06paHa H3 OTJleJ1bHbiX 6J10KOB 6b!CTpOH sneKT

pOHHKH/3/. B npouecce CD3.11BHHSI cHcTeMw sanycKa MaranTaoro HCKpoaoro 

CITeKTpOMeTpa 6nOKH 6NCTpOH aneKTpOHHKH ITpeTeprreJH HeKOTOpoe H3MeHeHHe 

no cpaaueHHIO c rrepaoaaqanbHO paspa6oTaHHbiMn. B aacToSimeM coo6meun:n 

I1pHBOJlSITCH HX OKDH'IBTenbHbie Xap8KTepHCTHKH, 

Bee 6noKH JlBHHOH CHCTeMbl pa3MeUleHbl I1pHME!JIHO B Tpex CTOHK8X TH-

rra "BHUJHH" • 

3. XapaKTepHCTHKa 6noKOB 6biCTpoit ar eKTpOHHKH 

KoHCTpyKTHBHO BCe CXeMhl BhliTOnHeHhl Ha CTBHJlapTHhlX KapK8C8X C 

pa31•WpOM rrepenaei\ IT8H8J1ll 16Qx80 MM
2• BXOJlHble ¥ BbiXOJlHbl8 HMITYJ1bCbl

OTpHU8T8J1bHOii llOJ15IpHOCTH, 0HH l10Jl810TCH H CHHM8J )TCH qepe3 Bb!COKO'I8C

TOTHble pa3b8Mbl CP-50- 73¢, Bxoauoe corrpoTHBnemre cxeM "' 50 oM. ITpn

aeaeHnwe K03rprpl!Ull8HTN 0Tp8)1(8HHH OT BXOJlOB CX8M 13M8pHJ1HCb UJ1H HMITYJ1b

COB C rppOHTOM 3 HC8K, CB5!3H BO BC8X CX8M8X, Kpo:,1e pa3MEIO>I<llT8JlH, ocy-

W8CTBJ18Hhl ITO ITOCT05IHHOMY TOKy, 
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P a6oTD pa3MHO}J:l!Temr, ycnnnTensr IT cMeCITTensr 6brna rrpoBepeHa B yc

noBIT>rx, l!MHTl!py!OlUITX 6onblliY!O 3arpy3KY • llmr 8TOI"'O Ha BXO/.\ CX8M ITO/.\DBD

niTCb cepHH OTpiTU8T81bHb!X ITMITynbCOB UniTTenbHOCTblO 500 MCeK C peryniT

pyeMOll BennqnHoA aMrrniTTYUhl. BpeM>r HapaCTDHH>r IT crraua HMrrynbCOB cepiTIT 

6hlnO He 6onee 5 HCBC. qaCTOTa ITOBTOpBHITH BHyTpH cepiT!! MBH>rnacb OT 10 

/.\0 50 Mru. qaCTOTD IIOBTOpeHITSI cepiTl! ( ~ 8 CeK) COOTBeTCTBOBana qac

TOTe pa60Tb! yCKOpiT1 eng. lln>r IIpHBOUITMb!X HIT}KB IIapaMeTpDB CX8M yKa3aH 

pas6poc, orrpeuen>reMJdA B ocHoBHOM HenocTaToqHo rronHoA cTaHnapTIT3auiTeA 

6nOKOB 6hlCTpoA 8neKrpOHITKIT. 

3a. Enc K saaep}KKH E3100 ( pnc. 3) 

BnoK nMeer cneayrorune xapaKTepncTHKH: 

BonHoBoe corrpoTITBnEHHe 
(Ka6enh THrra PK-50--7-11) 

DonHaSI 3BA8P}KK8 
(sanep}KKa MeHsrercsr cryrreHSIMl! qepes 1 HceK) 

Co5cTBeHHasr sanep}K <a 

ToqHOCTh ycTaHoBKIT sanep}KKH 

BpeMsr HapacTaHnsr Hll Bhixoae He xy}Ke 

Ko8cpcpnuneHT oTpa}Kei!ITSI 

KoacpcpnuneHT rrpsrMoro rrpoxo}K}:leHH>r 

50 OM. 

33 HCeK. 

2 HCeK. 

:!::..01 2 HCeK. 

,.,1,5 HCeK. 

4:!::..1%. 

6:!::..1%. 

35. C.o BoeHHbiA nMrrynhCHbiii ycnnnTenh 2Y -100 

EnoK nMrrynhCH )f'O ycnnnTensr BKn!OqaeT B ce5sr ABe cxeMbi ( piTc. 4), 

Bb!IIOnHeHHhJe HB 5a3P nnHeAHoro ycnnnTensr JIY 100 c ncrronh30BaHneM o.Q

Horo orpaHHqHTenhfOf'O AHOA8 (ll2) B nepBOM KBCKB,[Ie ll ABYX AliOAOB 

( ll3, ll4) - BO BTopo vlo YpoBeHb orpaHnqeHH5I Bb!XDAHbiX Cl!rHanoB "' 2 BOnbTa. 

X a p a K T e p n c "n K n y c n n l! Ten sr: 

KonnqecTBO cyMMITpy!OIUHX BXOUOB 2; KonnqecTBO Bb!XOAOB 2 rrapannenhHbiXi 

K09cp~ITUl!eHT OTp8}KeHH5I OT BX0,[18 7-8%; IIOCTOSIHHhlll IIOTeHUHan HB BXO,[Ie 

0:!::..20 MB i IIOCTOHHHb ll IIOTeHUHan Ha BbiXOAe 0,4:!::..0, 25 B ( CM. IIpllnO}KeHHe 

15) i BpeMSI 3B.Qep}K {ll Bb!XOAHOf'O CHrHana 5:!::..1 HCeK i BpeMSI HapaCTBHHSI 

Bb!X DAHDI"'O Cllf'Hana ( IIpll BXDAHb!X CITrHanax < 0, 2 B) 2,5:!:._0,5 HCeK i M8KCl!M8-

nhHblll BXDAHOA Cllf'HBTI 12 B. 
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OrpaHH'IHTenbHbie llHOllhi, BKmo'leHHhle B cxeMy yen r:tHTenH, HapyUiaJOT 

nnHeiinocTb nepena'IH cnrHana: KD3$q'nuneHT ycnnenm1 K B nnana3oHe exon

HhiX 8MHnHTYll V BX=50-200 MB MeHHeTCH OT ]3:!:_3 llO ~,5:!:_1,5 (Ta6n, 1), 

Ta6nnua 1 

U (MB) 50 150 200 
BX 

K 12:!:_2 8,5:!:_1,5 

B pe:>KHMe orpaHI!'leHHH (0,5 B ·::_ V BX ·::_ Be) eenH'IHHa BxonHoro cnrHa-

na cocTaBmieT V (e)=2,3+0,3(V
8

x (n}:!:_0,5)(cM, npnno:>KeHHe Ia), 
BhlX 

MepTBoe epeMH ( ymnpenne BhlXDLtHoro cnr11ana) B Ltllana3oHe V < 0,2B 
BX -

COCTaBmleT ~ 5 IICeK, 

B pe:>KnMe orpann'leHIIH MepTBoe BpeMH ycunnTenH r M pacTeT c yeenu

'leHueM BXOlliiOrO Clff'Hana y BX ( Ta6n, 2), 

Ta6nnua 2 

0,1 0,2 0,5 1,) 2,0 

T AI (HCeK) 4 6 12 16 20 

npn nonaqe 11a exon ycnnnTemi cepnn nMnynhCOB c nMnmiTynoii 150 MB, 

HMHTHpyJO!UHX 3arpy3Ky CO C'leT'IHKOB, KOg¢1jlJIUHeHT ycnneJIIIH CXel\tLI OCT8eT

CH nocTJHHHbiM c TO'IHOCTbJO (:!:_5%) ennoTb LlO 'laCTOTLI cepnn 50 Mru. To

Kn, noTpe6JJHeMbie 6noKoM 113 2 ycnnnTeneii: 160 Ma npu nanpml\emm :!:_12 B; 

72 Ma llpH HallpH:>KeHHII :!:_24 B, 

3e, CneoeHHNii ¢opMnpoBaTenh nMnynhCOE 2~100 

EnoK BKmo'laeT B ce6H nea if'opMnpoBaTenH (puc. fi), npeo6pa3YJOlllHX 

cnrHanw B UIHpDKOM nnana3oHe aMnnHTyn 11 nnuTenhHOC1eii B cTannapTHhle 

HMHynhChl, 

XapaKTepncTHKH !jlopMHpoeaTenH: 

"lfyBCTBHTenbiiOCTb 100:!:_20 MBj M8KCHM8nhli8H 8MIInHTYll8 118 BXOlle 50 Bj 

KOa<j){jJHuHeHT OTpa:>KeHHH OT BX0ll8 4-5%; llOCTOHHHblH noTeHUHan Ha BXOlle 

0 e; IIOCTOSIHHbiH llOTeHuHan 118 BbiXOlle 0 Bi 'IHCnO He3aB~CHMblX Bb!XOllDB 2; 
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Bfl8M5l !IaparT<:llll15l > Cff(]LW BJ,IXOi"I!Of'O CHf'JW/1<1 22:_0,2 HCeK; IJM!T/1l!TYJW Ilbi

XODHOf'O CHT'!WJ11J H< !Wrpy3KC 50 OM 0,92:_0, 1 B; t:J1HTeJ1bHOCTb BblXOL\HbiX 

IIMITYIIbCOB 5, 10 ,20,5() HC!c'K; 3DLl epiKKIJ BbiXOJlHOf'O Cl1f'lli1J11J 92:_2 HCCK; ~IC[lTBOe 

Bp8M5l paBHO YllBOe !HOM lliiHT0J16HOCTl! Bh!XOL\f!OI'O CHrHa:'Jn; I1M1KCHMDJ1bHIJ5l 

'!acToTa cpo.6aThrBaHH5l 50-60 Mru; TOKH, rroTpe6nHeMbie 6noKoM 2¢100: 

320 Ma IIpH I!IJITfl5l)J:8Hlll! -12 B H 200 MD. rrpn IW.llp5!)](8I!IIl1 + 12 B. 

3r. Po.aMHO)](HTenb HMIIYilbCOB P 100 

Po.at-.!HO/KllTenE (puc. 6) npeDCTIJBJ1HeT co6oil Jll!HHJO c cocrenoTo'!eH

HbiMll 3/1eMef!TIJMll: BX0i!Hbl8 PMKOCTH TpnH3HCTOfJOB I! H!IDYKTI!Bl!b!8 CB5l3H 

Bh!HOJ1H8l!bl B Bllil8 C 6weii l10J10Cbl qlOJlbf'l!, 8 CDH31l C Tell!, 'ITO B OilHCbJBae

MOf! CHCTeMe HIJ pa;IMJlO)](liT8J1b ITO)WBIJilllCb CJir'I!IJJlbl C HMITYJlbCHOf'O yCHIII1-

TeJ15! C IIOCT05!HHOH Bb!XOL\HOH COCTi:lBJ15l!OW8f'I, OTJ11l'IHOi1: OT HyllH, HIJ BXOL\8 

pa3MHO}J(HTenH P 100 rrpHMeHeJn,r pa3nenHTenbHbJe KonnencaTopbi, KpoMe Toro, 

B pa3MH0}J(I!T8J15!X, CTO>!Ufl!X B KiJHIJIIIJX 33IT)TKf.'">lUIIX II M!OOI!IIb!X ( 1-8) C'IeT

CJHKOB, rrpHMo~r BblXCD, c KOToporo GepeTcH Cllrnan ronocKoJurqecKoi1 HHqJop

Mamm, aanep)J<all c rrot-.IOIUbiO K!l6errH PK-50-2-13 lliJ 125 I!CeK, B p<nMHO

>KHTemr X p 100, pa::meTIIJ1H!OillHX CI1I'I!il/1bl C'IeT'Il!KOB 119 10 II f1 11,12 , DO

HOIIJ!liT8JlbHfHI 381l8[ }J(J\3 125 f!CeK BKi1!0'I8HIJ HCJ BXOJ18 CX8Mb!, 

XapaKTepH<:TJIKH paaMHO}J(HTenH: 

4HCIIO BXOLWB 1; 'I!CnO BLIXOilOB 5; K08rpljll!Ul!CHT 0Tp8!l(8Hl!5! OT BXO!liJ 10-6%; 

1111arraaoH ml!lei1HOC1JI 0-4n; K03cjJcjmuneHT rrepeno.qn B mweiiuoM nHarraaoHe 

0, 752:_0, 7; BpeM5l !!EpaCTBHHH BhlXODHOf'O CHf'HIJJliJ 2,52:_0,5 HC8Kj Bp8MH 31J

nep)](KH Bb!XODHOT'O :::Hf'HIJJ18 1!0 Bb!XO!l8M 1-4 32:_0,5 JIC8K; Bp8M51 381l8p!l<Kll 

rrpHMoro BblX oaa 1::82:_1 HCeK. 

M aKCHManbHB'I 'faCToTa cpa611 TbiBaHHH orpaHH'IHBaeTcH eMKOCTHbJMH 

CBH3HMH H COCT8BJ1~!8T "' 10 Mru rrpH IJM!III!!Ty!le HMITYilbCOB 1,5 B H JlllH

T8J1bHOCTI! cepnn 5(10 MeeK ( '!LlCToTa rroBTopeHH5l cepHH 8 ceK). Ko3cp

qJHUHeHT rrepenaqn Hpl! 3TOM, COCTDB/15!!0II!HH "' 0,8 L\115! rrepBb!X HMliYITbCOB 

cepHH, paBHOMepHO yMeHbWaeTCH K KOHUY C8p111! DO 0, 7 • 

0oTpe6nH8MblE TOKH: 25 MIJ rrp!! Haiip5!}1(8HHH -12 Bj 25 Mil ITpH IIarrp5!

)!(8H!lH +12 B, 
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Sa. BochMHKaaanhHhl~ paaMHO*HTen~ 

En OK SIBmieTCSI 6b!CTpb!M nHHe~HbiM pa3MH0)!{HTE neM Ha OCHOBe 8 rra

pannenhHbiX ycHnHTenbHb!X KaCKanoB CO CBSI3b!O ITO liOC':OHHHOMy TOKY (pH C. 7) • 

X a p a K T e p ll C T H K H p a 3M li 0 )!{ H Ten Sl! 

'LJHcno BXODOB 1; 'IHCnO Bb!XODOB 8; K09#HUHeHT (ITpa•eliHS! OT BX ODa 

8~Z%; nnarraaoa nnaefiHoH rrepena'IH 0-5 a; Koa¢¢nunea1 rrepenaqn B nnaefiaoM 

DHarraaoae (eM. rrpHno•eHHe 2) 1,1;t_D,1; aaaep•Ka Bhrxoaaoro cHrHana 

7~2 HCeK 0 BpeMSI aapacTaHHSI Bb!X onaoro CHI'Hana 4±_( ,5 HCeK 0 IIOCTOS!liHb!H 

rroTeaunan aa axone -15~15 MB 0 rrocToSIHHhifi rroTeaunan ~a Bhrxone +10-t+90 MB 0 

IIOTpe6mieMbie TOKH! 100 Ma IIpll HaiipSI)!{eHHll -12 Bj 1 :!0 Ma IIpH HaiipSDKeHHH 

+12 B. 

3e. CMecHTen& C100 

EnoK rrpencTaBnSieT co6oA nornqecKHA cMecnTenh, BhlrronHSIJOWHA ~yaK

UHJO "J1nl1" • nyHKTHpOM Ha CXeMe ( pnc. 8) o6o3H8'1eH BTOpOfi HeaaBHCHMb!H 

Bb!XOD CMeCHTenSI, HCIIOnh30BaHHOI'O B KaHane C'leT'I ~Ka aHTHCOBIIaDeHH~. 

XapaKTepHCTHKH cMeCHTenSI: 

'LJncno BXOnOB 4 0 'IHCno BbiXOnoB 1 CnBoeHHbifi ( nH60 2 He3aBHCHMb!X) t K03~

~HuHeHT OTpa)!{eHHSI OT BXODa 1-4% 0 'lyBCTBHTenhHOCTh 0,35±_0,05 B 0 MHliH

Manhll8Si nnnTenhHOCTb axonaoro cnraana 3 aceK; ape~SI aapacTaHHSI n crrana 

Bb!XOnHOI'O CHI'llana 2,5±_0 ,3 HCeK; aanep*Ka BbiXOnHCI'O CHrHana 6 HCeKj 

aMrrnHTyna Bhrxonaoro cnraana aa aarpyaKe 50 OM 0 ,9±_0,05 B. 

npn rrona'le aa axon cMecnTenSI cepnn 1,5a cnraanoa aa Bhrxone cxeMbi 

rronyqaeTCSI cepHSI CTaHnapTHbiX HMIIynhCOB C .,. 6% OTp~UaTenhHbiM IIOCTOSIH

Hb!M ypOBHeM. noTpe6nSieMb!e TOKH: 60 Ma II pH Ha!IpSI)!{eHHll -12 B 0 30 M8 IIpH 

HaiipSI)!{eHHH +12 Be 

3)1{. q.eThrpexKpaTHaSI cxeMa coarraneanR 4CC100 

EnoK 4CC 100 rrpencTaBnSieT co6oA cxeMy coarraneHHSI KpaTHOCTH 2,3 n 4 

c aneMeHTOM oT6opa aa TyaaenhHOM nHone ( pnc. 9). B:wnahre ~opMHpoaaTenH 

Bb!IIOnHeHhl Ha TOKOBb!X KnJO'IaX C ~OpMHpOBKOH ITO DnllTenhHOCT.ll OTpe3KaM.H 

KopoTKo3aMKHyToro Ka6em1. B KaHane aHTHCoBrraneHHSI BpeMeaaaSI ~opMHpoBKa 

curaana oTCyTCTByeT. 
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X a p a K T e p H C T H K H C X e M bl C 0 B II all e H H H! 

qHCliO BXOllOB C)BIIaneHHH 

qHCliO BXOllOB afTHCOBrraneHHH 

'-!HCliO BbiXO/lOB 

Paapernmoruee Bpi,MH 

21-4. 

1. 
:.! rrapannenbHbiX 

( nn6o 2 HeaaBH

CHMbiX), 

18!_2 HC€K, 

(llnHHa KOpOTK03llMKHYTbiX liHHHll BO BXO/lHb!X <jlopMHpOBaT€liHX n31-n34 

5,5 HC€Kj B CXeMaX 4CC100, HCIIOllh30BaHHbiX /lllll BbiBOna HH<jlopMaUHH MIOOH-

HbiX C'I8T'IHKOB 0 UliHHa liHHHH n31 Bbi6paHa paBHOll 12 HC€K), 

qyBCTBHT€l!hHOCTh CXeM ITO BXOll8M 

COBIIaneHHll H aHTHCOBIIaneHHH 

Koa~~HuHeHT OTpameHHH oT Bxoua 

TiocTosrHHhlH rro~eHuHan Ha Bhlxone H 

Bxone cxeMbi 

3auepmKa KaHaliOB COBIIaUeHHH 

.1:1biXOllHOH HMIIYJ!hC KOliOKOli006pa3HOH 

~OpMbl ll!HpHHOH Ha IIOliYBbiCOT€ ( llliHHa 

liHHHH n36 paBf.a 5 HCeK) 

0,25!_0,05 B, 

4!_2%. 

0 B, 

:.!0!_~ HCeK, 

10!_2 HC€K, 

EnoK 4CC 100, ncrronh30BaHHbiH B Ka'IeCTBe cxeMbi CCTP 0 HMeeT 

IIIHpHHY BbiXOllHOrO CHrHana 15 HCeK (nnHHa liHHHH n36 B HeM COCTaBnHeT 

13 HCeK), BenH'IHHa BbiXOllHOrO HMIIYllhCa 2 ... 2,5 B Ha HarpyaKe 50 OM llliSI 

llBYX rrapannenhHbiX BbiXOllOB H "' 1,5 B Ha TOM me HarpyaKe llliH UBYX H€3a-

BHCHMbiX BblXOJ:\OB, 

MepTsoe Bpe!I.ISI BxonHhiX ~opMHpoBaTenen 

MepTsoe spe!I.ISI cxeMbi cosnaneHMH 

10:!:_2 HCeK, 

18:!:_2 HCeK, 

nnsr cxeMbl co:maneHMH CCTR MepTBOe BpeMH COCTaBnSieT 27 HCeK. 

qyBCTBHTel!hHOCTh 0 ')a3pe!lleHHe H IIapaMeTpb! BbiXOllHOro CHrHana llliH OT

nenhHbiX cxeM rrpnBeL eHbi B rrpnnomeHHH 3, CxeMa 4CC 100 MomeT yrrpaBnHTh

CSI BHeiUHHM CHr'HaliOM, 8 HOpMallhHOM COCTOSIHIHI OHa OTKpb!Ta, BeliH'IHH8 3arrpe

lll810ll!€r'O CHrHana Ha HXOA€ yrrpaBli€HHH 6 B, TioTpe6liH€Mbl€ TOKH! 270 Ma IIpH Ha

IIpH)K€HHH -12 B; 90 \18 IIpH HaiipH)K€HHH +12 B, 
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3a. llBOHH8SI cxeMa COBIT8.ll8HHH 2CC 100 

BnoK 2CC 100 COCTOHT H3 2 CXeM BpeMeHHbiX BOpOT ( pHc. lO), npell

Ha3HaqeHHbiX JJnSI OT6opa CHrHanoB rOJ]OCKOIIHqeCKHX cqeTqHKOB ITpH HanHqHH 

CTp06-cHrHana. CxeMa SIBIISI8TCSI MO!lHqJHKaUHeH qeTbipeJ:KpaTHOH cxeMbl COBnaJ]e

HHSI 4CC 100, H3 KOTOpOH HCKniOqeHhl J]Ba KaHana COBnaJ]eHHH H KaHan aHTHCOBna

)leHHSio KpoMe Toro, B OllHOM H3 KaHanoB ( CTpo6-BXO;I) HCKIIJoqeHa BpeMeHHaSI 

cpopMHpOBKa. 

XapaKTepHCTHhH cxeMbi coBITanaJOT c xapaKTepHC'THKaMH qeTbipexKpaTHoil 

CXeMbl COBnaneHHSI 4CC 100, 3a HCKnJOqeHHeM CIIeJ]yJOillH:: ITapaMeTpoB: MHHHManb

HaSI lliiHTeiibHOCTb CTpo6-HMnynbCa 5 HCeKj aMnnHTy.ll.l BbiXO.llHOrO CHrHana Ha 

Harpy3Ke 50 OM 1,3!_0,2 Bj aa.uepMKa ITO BXO.lly IIJOITYCKaHHSI 20:!:_2 HCeKj 

3aneplliKa no crpo6-Bxo.uy 15 :t_ 1 HCeK; qyBcTBHTenbHJCTb no Bxony nponycKa

HHSI 0,2 !_ 0,03B ( qyBCTDHTenhHOCTb ITO BXO.lly ITpOI!yCKaHHSI H IT8p8M8Tpbi 

BbiXO.llHOrO CHrHana .lliiSI OT.UenbHbiX CXeM ITpHB8.lli!Hbl B ITpHnOM8HHH 4) j 

qyBCTBHTeiibHOCTb no CTpo6-BXOJlY 0,3 !_ 0,05; TOKH ITOTpe6nSieMhie 6nOKOM 

2C100: 200 Ma ITpH HaiTpSIMeHHH - 12Bj 70 Ma ITf•H H8ITpSIM8HHH + 12Bo 

3H. CHcTeMa nHTaHHSI cxeM 6hiCTpoil <•neKTpOHHKH 

EnoKH 6~crpoA sneKTpOHHKH paaMeWaJOTCSI B Kaccerax craH.uapTHoA 

CTOHKH "8HlliHSI" • Bcero B CTOHKe 11 K8CCeT, BeHTHl IISIUHOHHbiH 6nOK H 6IIOK 

BKIIJOqeHH SI H KOHTpOIISI nHT8HHR. 

lleBSITb H3 11 K8CCeT CTOHKH o6eciTeqeHhl IIJIT8HHeM. llBe BepXHHe 

K8CC8Tbl HCITOIIb30B8Hbl ITO.ll 6IIOKH 38Jl8pMeK H 6nOJ:H ITepeXO.llOB C Ka6eng 

PK-50-7-11 Ha PK-50-2-13. B KaqecTBe ucroqHHKOE nHTaHHSI HCITOIIh30B8Hhi 

BhmycKaeMhie B OJ.1Hl1 6noKH ECY (:t_12 B, MBKCHManbHbifi TOK HarpyaKH 1a) 

H EC (!_ ~4B, MaKCHManhHhiil TOK Harpy3KH 0,5a). 18 6noKoB ECY H 6 

6noKOB EC paaMerueHbi B a:tllHefi qacru KaMJJOil cTofit.H B o6'beMe, cBo6onHoM 

or Kaccer. nuraHue Kalli.uofi KacceThi o6ecneqHsaeTc fi .llBYMSI 6noKaMH ECY. 

llna 6noKa EC TIHT8JOT K8Milbie TpH KacceTbi. 

Ha pHC, 11 ITpHBe.UeHa ITpHHUHITH8nbH8SI CX811<!8 6nOK8 BKIIJOqeHHSI H 

OTKnJOqeHHSI BCeX HCTQqHHKOB ITHT8HHSI .ll8HHOH CTOiiKH, C ITOMOWbiO 9TOrO 

6nOK8 ocyrueCTBnSieTCSI KOHTponb, H3MepeHHe, CBeT038SI HH.llHK8UHSI HCrrpaB

HOCTH 6nOKOB IIHT8HHSI1 8 T8KM8 38WHT8 CXeM 6biCTpoi!: aneKTpOHHKH rrpH 

Hcqe3HOB8HHH HnH H3MeHeHHH + 15/o O.llHOrO H3 IIifT810WHX HarrpSI)KeHHi!:. 
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4, XapalTepHCTHKH aneKrpoaaoR cucreM~ e uenoM 

ITonHaH cxeMa 6 ,rcrpoR aneKrpoaaoR norHKH Marauraoro crreKrpoMeTpa 

HBCTpBHBanacb H rrpOB8p5!naCb C IIQr-,;ombJO OAHOBp8M8HHb!X KOHTponbHbiX CUI'

HanOB, ITOABBB8Mb!X Hil BXOAbl BCBX ycunurenefi H cpopMHpOBBTenefi C 'IBCTO

TOfi IIOBTOpeHH5! 5 KI':l, KoHTpOnbHbl8 HMIIynbCb! HMenH TpeyronbHyJO cpopMy, 

T ¢"' 3,5 HCBK H AnUT•~nbHOCTb Ha IIOnOBUHe BMIInHTYAbl 10 -f 13 HCeK, BenH

'IUHB KOHTpOnbHb!X CUr HanOB MOrna M8H5!TbC5! OT 20 MB AO 2B, ilnHHbl C08AU

HilT8nbHb!X Ka6eneil, yKa3aHHb!8 Ha puc, 2, IIOA06paHbi TaKUM o6pa30M, 

'ITo6~ o6ecrre'IUTb OAIOBpeMeHHOe c TO'IHOCTbJO + 1 HceK rrocryrrneaue cur-

HanoB B cneAyJOmH:e TO'IKU CXeMbi: 

a) Ha Bb!XOAbl 1 t- 4 pa3MHO)KUTeneil BC8X 3aiiyCKaiOmUX U M!OOHHblX 

( 1 t- 8) C'I8T'IUKOB; 

6) Ha Bee BXO'hl cxeM COBIIAeHuil CCL u CCR 

B) Ha BXOALI cxeMbi CCTR 

r) Ha BXOAhl IIpliiYCKBHU5! BCeX ABOfiHhlX CXBM COBIIaABHHH, HCIIOnb3ye

Mb!X AnH Bb!BOAa I'•lAOCKOITIPI8CKOH UHcpOpMaUUU U Ha Tp11 BXOAa CXeM 

4CC1 00, 11CIIOnb3Y8~1b!X AnH BblBOAa UH<j:JOpMaU1111 M!OOHHblX C'I8T'IHKOB; 

A) Ha CTpo6-BXOAbl ABOHHb!X CXeM COBIIaAeHI151, 

ITonHaH 3aAep~Ka aneKTpOHHKI1 nor11KI1 3arrycKa (or 6noKa rrepexoAa 

AO BbiXOAa cxeMLr co3IIBA8HI15! CCTR rrp11 16 HCeK aa 6noKax 3aAep)KKI1 

Ka)KAOI'O C'I8T'II1Ka) •:OCTaBnHeT "' 100 HC8K, 3aAep)I<Ka CTpo6-curHana Ha 

CX8Mbl I'OAOCKOIIH"'I8CKOI'O Bb!BOAa COCTaBnHeT "' 70 HC8K, 

4a. l..J{BCTBHTenbHOCTb ycTaHOBKI1 

ITocKonbKY Ha aneKTpOHHKY nori1KI1 3arrycKa n: Ha cxeMLr BbiBOAa 

I'OAOCKOII11'18CKOH 11HcpopMaUHH CHI'Hanw IIOAa!OTCH C OAHHX H TeX )1(8 

ycunuTenbHbiX TpaKTOB, 'IYBCTBRTenbHOCTb norn:KU 3aiiyCKa orrpeaen5leTC5! 

CM8CRTenHM11 C 100, a 'IyBCTBI1TenbHOCTb I'OAOCKOIIU'IeCKHX H M!OOHHbiX 

KaHaiTOB BXOAHb!MI1 cpopMI1pOB8Ten5!MI1 CXeM 2CC100 U 4CC100, MUHUManb

HbiJ:l: CHI'Han Ha BXOJlaX ycunuTeneli, OIIpeaenHIOmRli 'IYBCTBUTenbHOCTb, 

COCTaBnHeT: 

a) AnH norRKI! 3arrycKa 30 ::!:_ 20 MBi 5) AnH I'OAOCKOIIH'I8CKHX 

KaHanoB 3aiiyCKaiOm 1X C'I8T'IUKOB 25 + 10 MB: B) AnH KaHana M!OOHHOH 

HHcpopMaURH 30 ::!:_ Iii MB, 
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4yBCTBHTenbHOCTb K8HanOB 8HTHCOBIT8QeHHH orrpenengeTCR ~OpMHpOBa

TenRMH H COCTaBnReT 100 ::!:., 20 MB. 

46. BpeMenuoe paapemeune 

PaspewenHe cxeM cosnaneHHH, o6ecne'IHBaiOWHX ncrHKY sanycKa ( cxeMhi 

CCL CCR H CCTR ) npH CHrnanax ua sxone y';HnHTenefi 2: 100 MB, 

COCT8BnReT 18 ::!:., 2 HCeK. CrraQhi KpHBhiX sanepM8HHhLX COBIT8lleHHH 1 HCeK. 

KpRBhie aaaepMaHHhiX coanaaennii: anR cxeM roaocKonnqecKoil: R 

MIOOHHOH HH~OpM8UHH onpenenRIOTCR nnHTenbHOCTb!O CTp)6-HMnynbC8, KOTOpag 

Ha ypOBHe 0,3B COCTaBnReT 25 -1 30 HCeK. PaaperueH fR AnR 9THX CXeM -

34-40 HCeK, UeHTpbl KpHBhiX COBIT8AeHRH, sanepM8HHhiX ITO KaHany CTpo6-

HMIIynbca, neMaT B paHOHe 32 ::!:., 1 HCeK fi.} • DpH BXOllHbiX CH!""Hanax "'50 MB 

lliHpHH8 KpHBhiX sanepM8HHhiX COBII8lleHHH Ha CXeMaX yc raHOBKH yMeHblllaeTCR 

Ha 2 t- 4 HCeK. 

BpeMeHnoe paapemeHHe no KananaM aHTHcoarranenHii: onpeaenReTcR 

nnHTenbHOCTRMH COOTBeTCTBYIOlliHX CHI"" HanOlD H ycTaHOBn ~HO paBHhiM "' 45 HCeK 

B lliHpOKOM llH8II830He HMnynbCOB Ha BXOQe ¢opMHpOB8Te.lR. 

4a. MepTaoe apeMR ycTaHOBKR 

CxeMhl COBII8lleHHR 1 HCnOnb30B8HHhie B ycTaHOBKe, pea!""HpyiOT H8 rrepe

rran uanpRMeHHR. Do9TOMY ymHpeune axonuoro RMn:rnbca npet;lhiAYillRMR 

CXeM8MH cnenyeT paCCM8TpHB8Tb K8K MepTBOe apeMRo DpH BXOQHhiX CHI'Ha

nax ::::_ 0,2a YillHpeHHe COCTaBnReT 10 HCeK. MepTBOe BpeMR yCT8HOBKR B 

cnyqae oT6opa co6biTHR, cooTBeTcTsyroruero no norHKe pacrrany K 0 -Mesoua, 

p8BHO "' 30 HCeK. 8 TOM cnyqae, KOI'A8 CXeMhl COBnanaHHR nOI'HKH 38IIyCK8 

He cpa6aTbiB8IOT, MepTBOe BpeMR ycTaHOBKR COCT8BnReT 10 HCeK AnR 

sxonHhiX CH!""Hanos < 0,2s. C ysenH'IeHHeM cHrnana Me:naoe speMR onpene-

nReTCR yCHnHTenRMH. 

B 9neKTPOHHOM TpaKTe aHTHC'IeT'IHKa ocymecTsneio nonuoe npRKPhlTHe 

MepTBOI'O apeMeHH BXOllHOI'O <jJOpMHpOB8Teng; AnHTen~HOCTb HMrrynbC8 Ha 

Bhixone ~opMHposaTeng 10 uceK, ua axone aHTHcoarran,~HHH cxeMhi CCTR 

45 uceK. TaKHM o6pasoM, cxeMHOe MepTaoe apeMR rpaKTa oTcyTcTayeT. 

x/ 
CM. npHnoMeHHe 5. 
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B 9neKTpoHm;e sero-c"!eT"iHKOB npH nnHrenbHOCTH HMnynhca c 

~OpMHpOBBTeneil 20 BCeK AnHTenbHOCTb 9THX CHPHanOB AOBeAeHa AO 43 HCeK. 

MepTBOe BpeMg TpaK roB 3TH X C'l9T'IHKOB COCTBBnHeT -20 HCeK. 

B 3aKniO"!eHHe asropbi 6naronapgr B.Yl. KaKypHHy, A.H. Mopo3om, 

B.YI. Ma:>KynHHa, B.r. nepeB03"iHKOB8, A.A. PIOMHHa, B.B. CrenaHOBy, 

n.YI. CreMITHHbCKy, B.B. YepMO!lleHUOBa H H.YI. L!epHbJ!lleBa 38 ITOMO!llb B 

H3POTOBneHHH ycTaH•)BKH. 

JiHTepaTypa 

1, C,f. 6aCHJI8A3E H Ap, MarHHTHbiH HCKpOBOH CUeKTpOMeTp AJI51 HCCJ!eAOBa

HH51 K ~ - K ~ -pereaepaunn npn BbiCOKHX 3HeprnHx. OpenpHHT O~Hill, 

P1-5361, D.y6Hl, 1970. 

2. B.K. 6HpyneB, A.C. BoBeHKO, 6.H. fycbKOB, ~l.A. ronyTBHH, B.r. KpnBO

XH)f{HH, B.B. K:·xTHH, M.<P. JiHXa'!eB, n. Mar, A.A. MHTHH, H.A. CaBHH, 

D..A. CMonnH. J3noK-cxeMa ycTaHOBKH AJIH 3KCnepHMeHTOB c K 0 
-Me3oHa-

MH B Cepnyxor e. D.enoHHpoBaHHOe coo6weane OH5H1, 62-13-4550, D.y6aa, 

1969. 

3. B.A. ApecpbeB, c.r. 6aCHJ18A3e, B.H. fB03AeB, A.r. fpa'!eB, H.<P. Konna

KOB, n.K. MaHJ.51KOB, H.M. HHKHTIOK, B.A. CMHpHOB. CHCTeMa 6b!CTpb!X 

3JieKTpOHHb!X i)JIOKOB AJIH cpH3H'!eCKHX 3KCnepHMeHTOB, npenpHHT OHHH, 

13-5447, D.y6H<, 1970, 

PyKOllHCb nocrynHna B H3AaTeJibCKHi1 oraen 

2 HIOJIH 1971 !'01!8. 
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l1HilHBHilY8JlbHbie napaMeTpbl 6JIOKOB 6biCTpOH 91:eKTpOHIIKH 

B npHJIO)KeHHII npHBOilHTCH napaMeTpbi 6noKOB e biCTpo:il aneKTpOHHKH, 

3H8HHe KOTOpbiX He06XOilHMO I1Jl51 HCITOJlh30B8HH51 OITI!C8HHOM ycTaHOBKH H 

KOHI'pOJI51 ee pa60TOCITOC06HOCTH. YlaMepeHIIH K09<fl(fJI:UIIeHTOB nepeAa'IH II 

ITOCTOHHHbiX ITOTeHU118JlOB BblllOJIHeHbl C l'O"'HOCI'b!O :t_ ~: '/a, BpeMeHHbie H3Me

peHIIH - c TO"'HOCTbiO :t_ 1 aceK. B ra6nHuax H rpa<fli!KBX, npHBeneHHhiX HHlKid, 

K8*110H CXeMe OAHOf'O THIT8 llpHCBOeHO H8388HI!e COOTBeTCTBYIOUief'O C"!eT"!HK8, 

o6o3H8"18IOUiee npHH811Jle)KH0CTb ll8HHOH CXeMbl K onpene,leHHOMY 9JleKTpOHHOMy 

TpaKTy, 

DapaMeTpbi 6noKOB paaMHO*HTenH PlOO H CMeCW'eJIH ClOO nocTaTO"'HO 

Xq:>OUIO CT8Hil8PTH30B8Hbl H B H8CT051UieM ITpHJIO)KeJIHII He npHBOASITCSI, 

Op!!JIO)I<eHHe la. AMrrJIHTYilHbie xapaK;epi!CTHKH ycHJII!Teneii 2Y100 

( pHC, 1-3), AMIIJIIITYilbi Cl!rHBJIOB H3MepeHbl C TO'!-

HOCTb!O :!:_ 5%, 

P11c, 1. AMIIJIIITYJlHbie xapaKrepucri!KII yci!JIIIreneii sneK rpoHHhiX rpaKTOB 

<jlpOHT8JlbHbiX C'I8T'IHKOB. 
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PHc, 2, AMnnHl'YIIHble xapaKrepHCl'HKH ycHnHreneil sneKrpoHHhiX rpaKl'OB 

rOAOCKOna, 

Vtlx(O) 

Mn2. 
--""•Mn3 

Mnl 

PHc, 3, AMnnHl'YAHhi e xapaKrepHCl'HKH ycHnHrenell sneKrpoHHhiX rpaKTOB 

MID-cqerqHKOB H Helll'pOHHOrO MOHHTOpa, 
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flpHn0}1{9HH9 16, 1,2, BenH'IHH8 IIOCTOHHHOf'O noreHIII<Bna ( V ) Ha 

BbiXOJle 6nOKOB HMIIYllbCHOf'O ycHnHrenH 2YJOQ x/ npH BbiXO/lH~!I~OllpOrHBneHHH 
npe/lbi/lYWel! cxeMhi 50 OM, 

HaHKeHO- Houepa Houepa VBiiX HaHMeHo- Houepe Houepa VBwc. 
B8JIHe cqer- OJIOKOB (B ) BaH He cqer- ~~OltOB (B) rpynn 'IJIEOB 2YIOO rpynn 'IJIKOB 2YIOO 
cqeru- B rpyn- C'leT- B rpyr-
KOB nax 'lltltOB nax 

I II8 -O,I45 9 II4 -0,705 
2 II8 -0,270 IO II4 -0,525 
3 I2I -0,365 I III -0,255 
4 I2I -0,385 G I2 III -0,320 
5 I20 l-o,I20 I3 TOI ~,477 
6 I20 -0,3IO 14 101 ~,535 
7 !!5 -O,I40 I5 II9 ~0,320 

F 8 ll5 -0,790 16 !!9 0,385 
9 !07 -O,I95 

IO I07 -0,097 I !!3 ~,I25 
II I08 +0,035 2 !!3 ~,285 
I2 I08 -0,390 3 !!7 ~,500 
I3 I22 -0,!!5 4 !!7 ~,740 
I4 I22 -O,II7 }I 5 !!2 ~,500 
I5 3 -0,440 6 II2 ~,660 
I6 3 -0,345 7 I05 1-0,450 

8 I05 i-0,625 
I II6 -0,548 p,IO IIO ftO,I50 
2 !!6 -0,460 tu~r2 IIO ~.560 
3 I26 -O,I28 

G 4 I26 -0,238 I I04 i-0,720 
5 I03 -0,540 Mn 2 I04 ~,560 
6 I03 -0,545 3 I06 i-0,050 
7 I23 -0,240 
8 I23 -O,I60 

x/CTa6HnbHOCTb KOS~~HUH9HT8 ycuneHHg MO~eT KOHTpOnHpOB8TbCR flO Benuquae 

nocroHHHOf'O noreHUHana HB BbiXO/le CXeMbl 2Y100, ilonycrHMO€ H3MeHeHH9 

BbTXO.UHoro noreauuana .!; 100 MB. 
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Ha3Ha-
'leHMe 

FI 
F2 
F3 
F4 
F9 
FIO 
FII 
FI2 

F5 
F6 
F7 
F8 
FI3 
FI4 
FI5 
FI6 

G I 
G2 
G3 
G 4 
G 9 
G IO 
Gil 
G 12 

flpuno>KeHue 2. l:oa<j><j>uuueHT nepeaa'lH ( K ) H Benu'lHHa nocT051HHoro noTeH
uuana ( V Bb!X ) Ha BbiXOl!e pa3MHOlKHTeneil 8PJQQ Ha Harpy3Ke 50 OM. 

HoMep HoMep 
K \j ~BbiX) 

Ha3Ha- Howep !Howep K 
OJioKa BUXO,Ita MB) qeHHe OJIOKa BhiXO,I\a 

116 I I,I IO c.. 5 113 I ~,07 
116 2 I,o I5 G- 6 113 2 ,o 
116 3 I,05 IO G 7 113 3 1,05 
116 4 I,07 70 G 8 113 4 T,03 
116 5 I,07 30 G I3 113 5 ~,08 

~I6 6 I,I3 30 G I4 113 6 I,I2 
116 7 I,07 IO G I5 II3 7 I,O 
II6 8 I,I3 IO G I6 II3 8 I,03 

115 I I,O 5 JH I06 I I,O 
II5 2 1,07 !5 /.42 !06 2 I, I 
II5 3 1,03 II )13 I06 3 1,2 
II5 4 I,2 IO )A4 I06 4 1,2 
II5 5 1,23 5 1A5 !06 5 1,2 
II5 6 I,08 5 }'6 I06 6 I,03 
II5 7 I,I3 30 Jl7 106 7 1,2 
II5 8 I,I3 30 )l8 !06 8 I, I 

II4 I r,o 70 105 I 0,95 
II4 2 I,I2 40 pa3:MH. !05 2 1,05 
114 3 1,08 50 !05 3 0,95 
II4 4 1,13 90 CTpoOa !05 4 I,2 
II4 5 I,I7 60 I05 5 I,O 
II4 6 I,I7 40 105 6 I,O 
II4 7 1,23 20 I05 7 I,I5 
II4 8 !,23 30 105 8 1,0 

18 

V (Bb1X5 
(MB 

40 
70 
20 
IO 
20 
35 

30 
50 

31 
63 
33 
40 
79 
20 
76 
67 

I5 
77 
63 
21 
I2 
72 
72 
53 

-



-Has-
Batie-
Hl!e 

)II 
2 

}'3 
j/4 

5 
6 

)17 
·a 

CCL 

·cR. c 
·err< 

M n, 

MI-3 

flpHnOJKeHHe 3. flapaMerpbl CXeM COBil8AeHHSI 4CCIQ0: 'IYBCTBHTeJibHOCTb 

( V MHH, BX,) , BenH'IHH8 BbiXOAHOI"'O CHI"'Hana ( V BbiX) H8 H81"' >y3Ke 50 OM, 

llilHrenbHOCTb BbiXOilHOI"'O CHI"'Hana Ha ypOBHe 0,5 V BbiX. ( t "CiX), Bpe'-'eH-

HOe paapeweaue ( ~ t ) cxeMhi npu noAa'Ie curaanos Ha I-ll B:OOA H Ha 

2-t 4-l! nooqepeAHO, 

)f.)(! v llll:H • BX • (B) t.f (ucex) V BLIX 
6JIO ·- (B) BXO,IIbl BXO,IIbl KOB 

I 2 3 4 Ac I+2 2+3 2+11 I 
I4I 0,22 0,27 0,22 0,23 0,30 29 20 19 3,0 
I27 0,20 o, I9 O,I9 O,I9 0,30 3! 23 2I 2,5 
II9 0,20 0,20 0,20 0,20 0,45 34 24 24 2,7 
I42 0,20 O,I9 o,I9 0,2I 0,38 33 23 22 2,9 
I05 0,21 O,I9 0;21 0,20 0,3 27 20 I9 2,5 
!07 0,!8 0,18 0,2I 0,2I 0,45 31 21 21 2,5 
!24 0,20 0,20 0,18 0,20 0,38 30 21 22 2,3 
I30 0,2! 0,20 0,2! 0,2I 0,45 30 !9 I9 2,9 
II5 0,18 0,20 0,20 0,20 0,28 18 !8 19 2,0 
I25 O,I8 0,18 O,I8 0,20 0,3I 18 I8 I9 2,6 

1,4 
II4 0,18 O,I8 0,22 O,I8 0,3I 2I 20 19 !,8 

I09 0,20 0,18 0,20 0,20 0,35 20 19 I9 2,2 

126 0,20 0,20 O,I8 O,I8 0,35 20 I9 2C 2,3 

19 

t-
(ucex) 

9 
8,5 
9 
8 
!2,5 
8 
8,5 
9 
9 
II 
I7 
I8,5 
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Has-
Hat~e-
HHe 

)II 
2 

}'3 
j/4 

5 
6 

)/7 
·a 

CCL 
( 

( 

CR 

. C TR. 

M n, 

MI-3 

npHnO>KeHHe 3. napaMerpbl CXeM COBnaaeHHSI 4CC100: 'lYBCTBHTeHbHOCTb 

( V MHH. BX.), aenH'lHH8 BbiXOilHOf'O CHf'Hana ( V BbiX) H8 H8f'Jy3Ke 50 OM, 

anHrenbHOCTb BbiXOilHOf'O CHf'Hana H8 ypOBHe 0,5 V BbiX. ( f ""X) • Bpe.,.eH-

HOe paaperueHHe ( !'!. t ) cxeMhi npH noaa'le CHf'Hanoa Ha 1-l! a::oa H Ha 

2-t 4-l! nooqepeaHo. 

N!lf. v lmH • BX. (B) A.f(Hcex) V BbiX 
CIJIO ·- (B) BXO,I(bl BXO,I(bl KOB 

I 2 3 4 Ac 1+2 2+3 2+·~ I 
I4I 0,22 0,27 0,22 0,23 0,30 29 20 I9 3,0 
I27 0,20 0,19 O,I9 0,19 0,30 31 23 21 2,5 
II9 0,20 0,20 0,20 0,20 0,45 34 24 24 2,7 
142 0,20 0,19 0,19 0,21 0,38 33 23 22 2,9 
105 0,21 0,19 0;21 0,20 0,3 27 20 I9 2,5 
I07 O,I8 0,18 0,21 0,21 0,45 3! 21 21 2,5 
I24 0,20 0,20 0,18 0,20 0,38 30 21 22 2,3 
130 0,21 0,20 0,21 0,21 0,45 30 I9 19 2,9 
II5 0,18 0,20 0,20 0,20 0,28 18 18 19 2,0 
125 0,18 0,18 0,18 0,20 o, 31 18 !8 19 2,6 

1,4 
II4 0,18 0,18 0,22 0,18 0,31 21 20 19 1,8 

109 0,20 0,18 0,20 0,20 0,35 20 I9 IS 2,2 

126 0,20 0,20 0,18 0,18 0,35 20 19 2(1 2,3 

19 

t.&Mc 
(Hcex) 

9 
8,5 
9 
8 
12,5 
8 
8,5 
9 
9 
II 
17 
18,5 

12 

13 



npHnO>KeHHe 4, 4y •CTBHTenbHOCTb no BXOily nponyCKBHHSI ( V MHH. BX), 

BenH'IHH8 Bb!XOilHOf'O CHf'Hana ( V Bb!X) Ha Harpy3Ke 50 OM H llnHTenbHOCTb 

( t Bb!X) Bb!XOil! Of'O CHf'Hana H8 ypOBHe 0,5 t Bb!X, CXeM COBTI81leHHSI 

2CCIOO. 

llaaHa'lleHHe :u ~HHoBo VB!iX e.AiX Ha3Halle- } Vwa 
CXelll:i C5JIOK~. (B) (B) t (uceB D. HHe cxe- CIJIO ro BX 
pynna n lll:i xa (B) cqer- C'QeTo ·pynna Ji 
'IIHKOB C'lleTo C'QeT. 

I I03 0,22 1,30 I3 I ~I6 0,20 
2 I03 0,22 !,30 I4 2 ~I6 p,2o 
3 I08 0,20 I,IO I4 3 ~OI p,20 
4 IOB 0,22 1,30 13 4 [OI 0,20 
5 II5 0,20 I,30 IO 5 II2 0,20 
6 II5 0,22 I,30 I2 6 III p,20 
7 IIO 0,20 I,30 IO 7 109 0,20 

VB!i:X 

(B) 

~,25 
~,30 
~,50 
I,25 
I,I5 
I,30 
I, 50 

F' 8 IIO 0,20 I,30 IO G 8 109 0,20 ~,25 
9 104 0,22 I,60 II 9 I02 0,20 I,20 

IO 104 0,22 I,30 IO 0 102 0,20 I,40 
II 106 0,20 1,40 IO p 34 0,22 I,40 
12 106 0,20 1,40 10 ~2 34 0,22 1,20 
13 ICJ1 0,22 1,50 II 13 II4 0,19 1,45 
14 I07 0,22 1,35 II I4 II4 0,19 1,25 
I5 II3 0,20 I,40 I2 I5 II2 0,20 1,30 

16 II3 0,20 1,45 12 16 III 0,22 I,35 

20 

t 
~eel 

II 
II 
II 
II 
IO 
II 
I3 
II 
10 
II 
12 
II 
II 
IO 
12 
II 



npHITOlK6HH6 5. lliHpHHB ( t; t ) H ITOITOlK6HHe ueHTpa ( t KPHBOil 

38)leplK8HHbiX COBI18)l6HHil CXeM BbiBO!la l'OilOCKOIIHqecKOl! (2CCJQQ) H 

M!OOHHOl! (4CCIQQ) HHtjlOpMBUHH, rronyqeHHbie rrpH H3M6H6HHH 381l6plKKH 

CTpo6-HMnynhca; aenHqHHa curaana aa sxoaax ycHnHTeneH lEO MB • 

HasHa- u .t t~.~ HasHatie- . ]f!Jl! t.t 
(HOeK) (HOeK) (HOeK) tJ.eHHe 6JIOK8 HHe 6JIOKa 

oxeMhl oxew 

F I I03 36 40 G5 II2 36 
r 2 !03 36 39 G6 III 36 
F 3 I08 36 38 ~7 I09 34 
F 4 IU8 37 40 ~8 I09 35 
F 5 II5 38 38 G- 9 I02 36 
r: 6 II5 36 39 ~IO I02 38 
F 7 no 35 38 GII 34 35 
F 8 IIO 36 40 G- 12 34 34 
F 9 I04 39 32 GI3 II4 39 

F .10 104 37 32 G- 14 II4 37 
FII !06 39 32 G I5 II2 37 
F 12 106 40 32 G 16 III 36 
F I3 107 36 31 }II I4I 31 
F 14 I07 36 32 }'2 127 34 
F I5 II3 35 31 }I 3 II9 34 
F 16 II3 38 31 JU4 I42 35 

GI II6 36 33 JU5 I05 29 
G-2 II6 37 33 J6 I07 33 
G-3 10! 34 31 J7 I24 3I 
G-4 IOI 36 31 fB 130 29 
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32 
32 
3! 
3I 
33 
33 
3I 
3I 
32 
32 
32 
32 
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