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ITpH'npoBeneHHH aKcnepuMeHTOB Ha KaHane ·BTopuqHhiX qacTHU 6onh

wofi IlpOTRllieHHOCTH (OKOnO 100 M) Ha6n~naeTCR npefi~ npOCTpaHCTBeHROrO 

i:JOnOlKeHHR nyqKa 1 06ycnOBneRHhlll ReCTa6HnbROCTb!O HeKOTOpb!X CHCTeM •yC

KOpHTeng HnH CHCTeM ~OpMHpOBaHHR nyqKa, 

B ReKOTOphiX cnyqagx. BenuqHHa TaKoro npefi~a RenonycTHMa, H Boa

HHKaeT Reo6xonHMOCTb CTa6HhH3aUHH npOCTpaRCTBeHROro nonOllieHHH nyqKa 

BTOpHqHh!X qac,THU,· 

'· B qaCTHOCTH, TaKOH npefi~ CHCTeMaTuqeCKH Ha6nronancg.npH SKCn03H-

UHRX MeTpoBofi lliHnKoBo'noponHofi nyahipbKOBOfi KaMepbi OIHIH. ::ha ··KaMepa 
. . . . } 

HMeeT BxonHhie OKHa nnR nyqKa qacTHU B Kolliyxe H Kopnyce, ITyq?K Ha Bxo-

ne B .KaMepy cneuuanbHO pacTRHYT B ropu30HTan,bHOM !JanpaBneHHH nnR 

yMeHbWeHHR cnyqaeB HanollieHHR ·TpeKOB Ha ~OTOrpa~HRX, .Qng onTHMan&Ho- · · 

ro npoxollineHHR no o6'beMy KaMepbi 1 naxong~eficg B MarHHTHOM none, .. ny-

qoK BXOnHT B Hee non yrnoM K OCH : OKOH, .. Bee. STO HaKna/lb!BaeT nocTaToq-. · ... ·. 

Ho llieCTKHe .orpaHHqe~mR aa npefi~ nyqKa (B ropH30HTanbHOM · RahpaBnetmH). 

HanHqHe· qacTHU, rrpowenwux BRe OKOR, yBenuqHBaeT ReonpeneneHROCTb 

B HMITynbce, a HX HCKnJOqeHHe npH, nOMOWH MBT,eMBTHqecKHX nporpaMM Ha 

3BM yBeniiqHBaeT TpytiOeM~OCTb pgna onepauufi IlpH o6pa60TKe H yMeHbWa~ 

eT CTaTHCT~q~CKOe o6ecrreqeHHe ~H3HqeCKHX- peaynbTaTOB, 

Ewe onHHM. apryMeHTOM ~ IIOnb3y npHMeReHHR CHCTeMbl aBTOMaTuqec

KOH KOppeKUHH nyqKa Ri3nReTCH B03MO)!(H0CTb yqeTa CHCTeMaTHqeCKHX HCKa-
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»C8HHH (HanpHMep, OnTH'I8CKHX) B cnyqae, KOrAa.ny'IOK nOCTOHHHO npOXO

AHT 'Iepe3 OAHY H Ty :>Ke 30HY KaMepbi. 

DpHHUHn pa6oTbi CHCTeMbi 

YnpomeHHaH ~YHKUHOHanbHaH cxeMa cncTeMhi cTa6nnnaaunH nono:>KeHHH 
. /1 2/ . 

ny'IK8 1 OTnH'ISIOmaHCH OT H3B8CTHbiX 
1 

1 • npHB8A8H8 Ha pHC, 1. "4eTblpe 

cncTeMhi ctieT'IHKOB · (Cq 1, Cq 2, Cq 3 H C'I 4) onpeAenHIOT KOHTponnpye-

.Mhie npeAenhi B03MO:>KHbiX nepeMemeHHH ny'IK8 BTOpH'IHbiX 'ISCTHU no ropH-

30HTanH •. "4Hcno 38p8I'HCTpHpOB8HHbiX 'l8CTHU .B K8:>KAOM C'I8T'IHK8 ~HKCHpyeT

CH CTaHAapTHbiMH AeKaAHhiMH nepectieTHbiMH cxeMaMH N .1 ; N 2 ; N3 H N 4 

COOTB8TCTB8HHO. CyMM8pH08 KOnH'!8CTBO 'l8CTHU1 npOlli8A!II88 'Iepe3 KOHTpO

mrpyeMyiO o"6nacTb 1 ~HKCHpyeTCH AeKaAHofi nepectieTHofi cxeMofi ·!.N • DpH 

. "Ha6ope OnpeAeneHHOH CT8THCTHKH, T.e. npH AOCTH:>K8HHH 3altaHHOrO 'IHCna 
' . 

!,N 1 BKniO'l88TCH CX8Ma aneKTpOHHOrO KOMMyTaTopa, KOTOpbiH OnpeaengeT 

'~ 
Jl8nbH8HlliYIO pa6oTy CHCT8Mbl. no 38A8HHOH nporpaMMe: 

1 •. DpeKpamaeT nocTynneHHe HH~OpMaUHH. B · ctieT'IHKH N ~.;. N4 H !. N, 

2. OcymecTBnHeT .nocneaoBaTenbHbiH onpoc nepec'IeTHhiX cx~M N 1.;.N 4 

C BbiBOAOM 'IHCnOBOH HH~OpMa,UHH 'Iepe3 aHanorOBbi·e npeo6pa30BaTenH Ha 

caMonHceu. B peaynbTaTe. Ha AHarpaMMHofi neHTe caMonHcua Bbi'<!eptiHBaeTCH 

rHcTorpaMMa pacnpeAeneHHH HHTeHCHBHOCTH Me:>KilY ctieT'IHKaMH Cti h· Cq 4 

aa BpeMH Ha6opa cTaTHCTHKH H3 'IH~na !. N - tiacTHU. 

3. BKniOtiaeT CHCTeMy Bb!pa60TKH CHrHanOB Ha KOppeKTHpyiOmHH Mar-

HHT, 

nnH onpetteneHHH BenH'IHHbl H HanpaBneHHH KoppeKUHH C noMOmbiO CXe

Mbl Bhi'IHTaHHH HaXOAHTCH pa3HOCTb Me:>KilY tiHcnaMH N 2 H N 3 . , cooT

BeTcTByromHMH 'IHCny 'I8CTHU1 3aperHCTpiipOB8HHb!X llBYMH CpeAHHMli: C'I8T

'IHK8MH. EcnH aTa paaHoCTb He npeBhiruaeT 10% oT o6mefi cyMMbi aaperHCT-
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IK IIOCTOSIHHO IIpOXO-

t6HnH3aUHH IIOno;>KeHHSI 

Ha pHc. 1. 4eThipe 

/lenmoT KOHTpOnHpye-

:hiX · 'laCTHU IIO ropH-

1 C'leT'IHKe ~HKCHpyeT

N1;· N 2 ; N 3 H N 4 

enrnee 'lepea KOHTpo

i:i cxer.wii ·!,N • DpH 

~ aanaHHoro ~Hcna 

KoTophiii orrpenenSieT 

HKH N~.;.N4'H I-N, 

~te~Hhix cx~M N 1.;-N 4 

:Jeo6pasoBaTenH Ha 

:mHCUa Bhi'Iep'IHBaeTCSI 

ippeKTHPYIOlliHii Mar-

KUHH. C IIOMOllib!O CXe-

2. H N 3 .. , COOT

·YMH cpenHHMH C'!eT

ueii cyMMhi aaperHcT-
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PHc.l. Ynpomeaaa.H ~YHKUHOHanbHaSI cxeMa CHCTeMi.I HHnHKaUHH w aBTOMaTH
'IecKoii KOppeKUHH npOCTpaHCTBeHHOfO nonomeHHSI IIY'!Ka BTOpH'IHhlX 
'!aCTHU. C'i. - C'leT'IHK 'laCTHU, N - nexanHhiii C'!eT'!HK, An - aaa
noroBhiii npeo6paaoBaTenb <IRena B aarrpSimeHHe, 3K - sneKTpoH~h!ii 
.nepeKniO'!aTi;mb, K7,. KB - sneKTpOHHhie_ ~.niO'IH. 



PHPOBaHHbiX 'iaCTHU I.N 
1 .To KoppeKUHH He rrpoH3BOaHTCH, .BseaeHHe 

TaKofi 30Hbl ~e'iyBCTBHTenhHOCTH 3i!a'inTenbHO yMeHhwaeT HeorrpasaaHHble 

KOppeKUHH ITO ITpll'iHHe CTaTHCTH'ieCKHX $nyKTyaUHH 'iHCna 'iaCTHU1 rrpowea

WHX 'iepe3 C'ieT;HKH C'i 2 n C'i 31 n apy~Hx rrpH'iHH ($nyKTyaUHH a$$eK

THBHOCTH pe~HCTPHPYIOIIIHX CXeM 1 Manbre apefi$bl rrpOCTpaHCTBeHHO~O rrono

)l{eHHH ITY'iKa H T,IT,), 

• KoppeKUHH rrpoH3BOaHTc.si aHcKpeTHbrM H3MeHeHHeM ToKa s oaHoM H3 

ITOBOpOTHbiX Ma~HHTOB KaHana, Konn'i.e?TBO KOppeKTHPYIOIIIHX HMITynbc.oa OIT

peaengeTCH rrpoueHTHbiM OTHorneHHeM pa3HOCTH N 2 .;:_N3 · K o5mefi cyMMe 

C'ieT~ I. N : Ka)l{abre rionHbre 10% pa35anailca Bbl3biBaiOT oaHH KoppeKTH

'pyroiimfi HMrrynhc, T,e, rrpH OTHOCHTenbHOM pa35anaHce 

N2-Na. 
~n= ----. I. N 

aenaeTCH''lHCnO KOppeKUHfi: 

K=l ·ITpH 0,1 <~n < 0,2 
., \ 

K=2 rrpH 0,2:_ ~ n <0,3 H T,A, 

BenH'iHHa AHCKpeTHO~O ll3MeHeHHH TOKa 3a OAHH KOppeKTHPYIOIIIHH HM- . 

rrynbc ·rroao5paHa TaKnM o5pa30M 1 'lT05br He rrpoHcxoaHno rrepepe~yn11posa-

HII:H, 

Tiocne 3aaepweHHH UII:Kna KoppeKUII:fi scg pe~HCTpupyromag cxeMa B03-

spamaeTCH B HCXOAHOe COCTOHHHe, H Ha'lHHaeTCH HOBbiH Ha5op CTaTHCTHKH 

.ang orrpeaeneHII:H npocTpa~cTBeHHo~o .rrono)l{eHHH rry'lKa, 

0CHOBHhie·· rrapaMeTpbl. CHCTeMbl 

Ha OCHOBaHII:H OITHCaHHO~O BbiWe rrpHHUHITa aefiCTBHH CUCTeMbl 5bma 

pa3pa5oTaHa arrrrapaTypa HIIAHKaUHH ll aBTOMaTH'leCKOH KOppeKUHH rronO)I{e-

6 

. . ( 

~~~~ 

If' 
l~ 

j 

HHH rry'iKa rrpn sxoae B M 

5opaTOpHH Bb!COKHX .9HepJ:' 

Tip11 anHHe KaHana o 

CTBeHHO~O ITOnO)I{eHHH OCH 

+ 10MM, Konu'leCTBO 'iacT 

.ycKopeHHH1 He. rrpeBbrwaeT 

TI OCKOnbKY KaMepa p 

Ka 18 K~C) 1 BMeCTO CUHm 

; aKpaHHpOBKu, rrpii:MeHeHbl ' 

AaMH CO CABII~OM ang rron 

paHCTBa, BbiXOAHble nMrry. 
I 

COOTBeTCTBYIOIIIYIO aeKaay 

UHH 0 rrono)l{eHII:H ITY'lKa B: 

~HCTpaUII:ll C'leT'lUKaMII: C'i 

ct>oTo~pa$ng ~HCTO~P< 

'lHKaMH C'l 1 f- C'l 41 3aiTHI 

puc. 2, 

~·.I A 

,-, ll I LJ . .t II . ; .... 
i.t-. ,1 

·_., 

! l 

PHc,2. rucTO~puMMa pacr 

3arrHcauHaH caMor 

Uei!Tpe 1 B - ITY'lOI 
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flflHTEflbHOCTb KOPPEHTHPIJJOUIErO YHflYPbC/1 8 CEK. 

: .. / 

. PHc.3. 3aelicHMOCTb ·CMemeHHSI ny'IKa BTOPH'IHhiX 'laCTHU no ropH30HTanH 
' ' . . .. 

OT .llnHTenbHO~~~~ ; KoppeKTHpyromero HMnynbca. 

! 

.J 

8 

2 

E.llHHH'IHa·SI KOppeKUHSl COOTBeTCTByeT nepeMeiiiElHHIO OCI 

MM B03ne Ily3blpbKOBOH KaMepbl ('ITO COOTBeTCTByeT, H3N 

B noeopoTHOM Mai'HHTe Ha 0,06%). MaKCHtvtanhHaSI aoHa per: 

COOTBeTCTByeT H3MeHeHHIO_ TOKa B IlOBOpOTHOM MSI'HHTe HS : 

HaribHOI'~. aHa'leHHSI. Be~H'IHHa nepeMemeHHSl ny'IKa onpet:tenSI . . 

Ho"c:TbiO KoppeKTHpyromero HMriynbca (e aanieM cnyqae JinHTE 

nynbC8 paeH.a 1,5 CeK) • 3aBHCHMOCTb Me)K.IlY t:tnHTenbHOCTbK 

CMellleHHeM Ily'IKa nHHeHH8 (pH C. 3) • 

Peayn6TaTbl HCilbiTaHHSI CHCTeMbi 

Peaynh.TaThi. pa6oTbi CHCTeMbi npm:iO.IlSITCSI no .llaHHbiM 

Ceaaca o6ny'leHHSI MeTpOBOH )KH.IlKOBO.IlOpO.IlHOll IlY3blpbKOBOH 

Ha pHc. 4a npHBe.lleaa KpHBaSI t:tpeii!lJa ny'lKa BTOpH'IHhi: 

25 '18COB, KOTOpblH HMen 6bi MeCTO IlpH OTCyTCTBHH KOppeKL 

IlOCTpOeH8.IlO peaynbT8T8M· H3MepeHHlt·TOKa B KOppeKTHpyiOIJ 

KaK cnet:tyeT H3 sToro rpaliJHKa, MaKCHManbHhiH t:tpeii!lJ ny'IKt 

106 MM,. 

Ha p~c. 46 npHBet:teHbi t:teiicTBHTenbHble OTKnoaeaHSI n 

aoro nono*eHHSI 8 Tex *e ycnoBHSIX npH pa6oTe KoppeKUHH. 

YXO.Il I1Y'IK8 He npeBbiiiiaeT ~ 6' MM. 

KaK cnet:tyeT ria conocTaeneHHSI rpaliJHKOB, CHCTeMa KOJ 

.llHH8MH'IeCKYIO OIIIH6Ky B 30H8X• MaKCHManbHOll I1pOH3BO.IlHOll 

HHSI HeCKOppeKT _ _1fPOB8HHOf'O .Ily'IKa. 0.1lHaKO 3Ha'leHHe· 9TOH Oil 

npeehilllaeT ~ 6 MM •.. 

TaKHM o6pa30M, peaynbTaTbl HCilbiTaaHii noKaaanH, 'lTC 

CHCTeMa 8BTOM8TH~eCKOH KOppeKU!ili Y.llOBneTBOpSieT npe.ll'bSIB 
.. \ 

BaHHSIM, 

9 
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3 
1flYPbCA , B CE K. 

~~CTHU no ropH30HT8nH 

·nbca, 

·-·,; ... 

: .... 

EgHHH~H8H KOppeKUHH COOTBeTCTByeT nepeMeweHHID OCH ny~Ka Ha 

2 MM B03ne ny3blpbKOBOii K8Mepbl (~TO COOTBeTCTByeT H3MeHeHHID TOKa 

B noBopoTHOM MarHHTe Ha 0,06%), MaKCHt-1anbHan aoHa perynnpoBaHHH 

COOTBeTCTByeT H3MeHeHHID TOK8 B nOBOpOTHOM MarHHTe Ha + 2%' OT HOMH- · 

HanbHOro aHa~eHHH., Bemi~HHa nepeMemeHHH ny~Ka onpegenneTCH gnnTenb

HOCTbiD KOpp~KTHPYIDlllero , HMqynbca ( B HallleM Cny~ae t:tnHTenbHOCTb HM

nynbca paBH.a 1,5_. CeK), 3aBHCHMOCTb Me/Kgy gnnTenbHOCTbiD HMnynbca H 

· CMerueHneM :ny~Kl;l mmeiiHa ( p~c. 3). 

Pe3ynhT8Tbl HCITbiT8HHH CHCTeMhl 

Peaynb,T8Tbl pa50Tbl CHCTeMhl npHBOgHTCH no gaHHbiM gByXHegenbHOrO 

ceaHCa o5ny~eHHH MeTpOBOii IKHgKOBOAOpOgHoii ny3b!pbKOBOii KaMepbl, 

Ha pnc. 48 np.HBeneHa KpHBaH gpeii4Ja ny~Ka BTOpH~HhiX .~aCTHU aa 

25 ~acoB, KOTOphiii 'nMen 5hi MeCTo npn oTcyTCTBHH KoppeKunn. KpnBan 

nOCTpOeHa no. peaynbT8T8M· H3MepeHHM TOKa B KOppeKTHpyiDl!leM MarHHTe, 

KaK cnegyeT H3 STOro rpa4JHK8, MaKCHMSnbHhlii gpeii4J ny'IK8 COCT8BHn 5bl 

106 MM •. 

Ha pHc. 46 npnBegel!hi geiicTBHTenbllhie OTKnol!eHHH nytiKa OT 'aagall

l!oro nonoiKeHHH e Tex IKe ycnoBnnx npn pa6oTe KoppeKUHH, MaKCHManbHhiii 

yxog ny~Ka He npeBhilllaeT + 6 'MM, 

KaK cnenyeT H3 conoCTaBneHHH rpa¢HKOB, CHCTeMa KOppeKUHH HMeeT 

. nnaaM~~ecKyiD oum6Ky B aoHax MaKCHManhHoii nponaBogl!oii KpHBoii nonoiKe-· 

HHH HeCKOppeKTUpOB8HHOrO. ny'IKa, 0nHaKO 3H8'1eHHe STOll Ol!lH5KH pe~KO 

npeBhiWaeT : 6 MM, · 

TaKHM o6paaoM, pe3ynbTaTbi ncnhiTaHnii noKa3ann, ~To BhmonHeHHan. 

CHCTeMa 8BTOM8TH~eCKOii KOppeKUHH ygoBneTBOpHeT npeg~gBnOHHbiM Tpe5o-

B8HHHM, 

. l 
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3aKnJO"'eHue 

1, PesynbT8Thl HCIIhiTaHHfi CHCT9Mhl 8BTOM8TH"'9CKOfi K 

IlpOCTpaHCTBeHHOrO rronomeHHSI IIy"'Ka BO BpeMSI ABYXHeAenhH 

sKcrrosuuu·u MeTpoBofi !KUAKOBOAOPOAHofi rryshipbKOBOfi KaMep: 

cokyro si}J!fleKTIIBHOCTh ee rrpHMeHeHHSI, B rrpeAhiAyiiiHX o6nyq, 

AnSI KOppeKUHH Bpy"'HYJO Tpe6oBailiOCb KamAhifi pas C.HIIMaTh : 

HOe pacrrpeAeneHHe IIY"'Ka C IIOMOIIIb!O CKaHHpy!OIIIero C"'ST"'H 

6hma TPYAOeMKo~ ~ Manoa!fli}JeKTHBHofi. 

. 2. TI onomeHue ocu rry"'Ka nerKo HSMeHSieTCSI rryTeM rre1 

· T9Mhl C"'ST"'HKOB, 

3, IJpeAIIOmeHHaSI CHCTSMa MOmeT 6h!Tb HCIIOnbSOBaHa 

TaX C sneKTpOHHKOfi An.SI yAepmaHHSI IIY"'Ka B rrpeAenax_MHll 

4, f1 Ollp06Hoe OIIHCaHH9 aneKTpOHHOfi arrrrapaTyphl CHCT 

II aBTOMaTH"'SCKOfi KOppeKUHH !IpOCTpaHCTBeHHOrO rronomeHH£ 
/3/ .. 

ASHO · B, pa6oTe 1 a HCIIOnHHTenhHOfi CHCT9Mhl - B pa6oTe 

B SaKnJO"'eHHe. aBTOphl C"'HTaJOT CBOHM !IpHSITHhiM AOJlr 

6nar~JlapHOCTh A.M. Eanmmy, I1.H. CeMeHJOIIIKHHy, H.M. B1 

K.B. '4exnoBy sa .BHHMamle H rronAepmKy, C.B. ct>enyiwBy, l 

BH"'Y sa rroneSHhie o6cymneHIISI, B.TI~ CepreeBy, O.I1. EnuRe 

H IIOMOIIIh B HananKe arrrrapaTyphi, 

n H.T epa T y p a 

1. G.Amato, · G.Petrucci~ CERN 68-33, August, 1968. 

2. B.A. KoponeB, JO.B. Tpe6yxoBCKHfi. TIT8 N92, (82:-85) 1 

3. n.A. neoHOB, I1.A. EnuceeBa, B.ct>. CHKOneHKo. _Tip.errpHH' 

N913-4700, ,Uy6Ha 1969 .• 

11 



..... 
"' 

0 

"'· 

.... ... 

.... ...... 

...... 

~ 
() 
::;: 

0.. 

3aKniO'IeHne 

1, PesynbTaThl HCilhiT8HHH CHCT9Mhl 8BTOM8TH'I9CKOH KOppeKUHH 

npocTpaHCTBeaaoro nono~eHHH ny'IKa so apaMH uayxaeuenbaoro ceaaca . . ~-

::JKCilOSHUH.H M9TpOBOH ,?KHllKOBOUOpOUHOH nysblpbKOBOH KaMepbl ilOKasan~ Bbl

: coKyio sljlljleKTHBHOCTb ee npnMeHeHHH. B npeUhillYIUHX o6ny'leHHHX KaMepbi · 

. anH KoppeKUHH apy<tayro Tpe6oaanocb Ka~Uhiii: pas cmiMaTb npocTpaacTae·a

aoe. pacnpeueneane· ny<tli:a c noMOIUbiO cKaHnpyromero C'leT'IHKa. Pa6oTa sTa 

6hina TpyJ:ioeMKOH H ManosljlljleKTHBHOH. 

2, Dono~eane ocn ny'IKa nerKo nsMeHHeTcH nyTeM nepeMeiUeHHH, cue-

T9Mhl C'I9T'IHKOB, 

3, Dpeano~eHHaH CHCTeMa MO~eT 6hiTb HCi:IOnbSOBaHa TaK~e B Oilhi

TaX C sneKTpOHHKOH }:{nH yaep~aHHH ny'IKa B npeaenax MHIII9HH, 

4, D oapo6Hoe onncaaue sneKTpOHHOH annapaTyphl CHCTeMhl HHllHKaUHH 

H aBTOMaTH'I9CKOH KOppeKUHH npOCTpaHCTBeHHOro nono~eHHH ny'IKa npnBe-
. 6 /3/ . . u 6 . /4/ 

ueao • B. pa oTe , a ucnonHliTenbHOH cncTeMhi - B pa oTe 

B saKniO'IEiHne .. aBTophi C'IHTaiOT caonM npnHTHhiM uonroM BhipasHTb 

6narouapHOCTb A.M. BanunHy, l1,H. CeMeHIOIIIKHHy, H.M. Bnpgcoay, 

'K.B. '4exnoay sa BHHMamie n nouuep~Ky, C.B. ct>euyKoay, H.l1. Ma'naiiiKe-
. . ' . 

BH'IY sa nonesHhie o6cy~aeHHH, B.D. Cepreeay, O.l1. Bnnaoay sa MOHTa~ 

H. noMoi:ub B aanaaKe annapaTyphi, · 

n H. T.e paT y p a 

1. G,Amato, G,Petrucci: CERN 68-33, August, 196fl, 

2. B.A. KoponeB , IO.B. Tpe6yxoacKnii:. DT8 Ng2, (82-85) 1969. 

3. n.A. neoHOB, l1.A. Ennceeaa, B.ct>. CnKoneHKO, _np"enpHHT Ol1.Hl1 

Ngl3-4700, .Qy6Ha 1969. 
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