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I. B B e JJ. e H n e 

· HcKpOBbie KaMepbi ( H.K.) B co•wTaHnn co cunHTnnmu!noHHhiMii MeTo-

JJ.aMn perncTpaunn qacTnu rronyqnnn mnpoKoe pacrrpocTpaHeHne a coapeMeH

Hofi TeXRnKe ¢nsnqecKoro aKcrrepnMeHTa. HecoMHeHHhiMU JlOCTOUHCTBaMn 

TaKoro crroco5a perncTpaunn smmuoTCH yrrpaBmieMoCTb, BbiCOKaH ToqnocTb 

noKannsaunn cneaa ·qacTUUhi, B03MO)I{HOCTb nsMepeHnH ee rrpo5era, nM

rrynbca n T.Jl. B~~ aTn caeaennH o qacTnue o5biqHo nsaneKaJOTCH a pe3ynb

TaT~ JJ.nUTenbHOH ll cno*HOH o5pa6oTKll ¢nnbMOBOH llH¢opMaUUll 1 rronyqaeMofi 

MeToJJ.aMn orrTnqecKofi ¢oTorpa¢nn. Ecnn KonnqecTao CHUMKOB sennKo, rrpo

ueaypa o5pa5oTKU HepeaKci cTaHOBUTCH cno)I{HOi.i rrpo5neMofi, pemeHne KoTo

pofi pasyMHo rrpoaoJJ.UTb MamnHHhiMU MeToJJ.aMn. no aTofi rrpnqnne a rrocnea

Hne roJJ.bi HaMeTnncH rrepexop. K 5ec¢nnhMOBOMy C'heMy c rrocneJJ.yJOmefi rrepe

JJ.aqefi aKcrrepnMeHTanbHOfi nn¢opMaunn HerrocpeJJ.CTBeHHO a rraMl'!Tb 3BM. 

T aKne cncTeMbi · rronyqnnn Hasaanne "on line '~ - cncTeM. HsaecTHhi pas-

nnqHbie crroco5bi peannsaunn 5ec¢nnhMoaoro c'beMa nn¢opMaunn c H.K. 

KpaTKnfi o5sop nx aan, HarrpnMep, a pa5oTe
1 11• Paspa5oTaHbi TBK)I{e n crro

co5bi aaeaennH TaKofi nH¢opMaunn a rraMHTb 3BM •. 
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B H8CTOSI!Uiilfi p~6oTe onHCblB88TCSI yCT8HOBK8 1 COCTOSI!U8Sl .1!3 llCKpo

BOfi K8M8pbl C aKyCTll'l8CKllM C'h8MOM llHtPOpMaUllll 1 ynpaBnSieMOfi CUllHTlln~ 

nSIUllOHHhiMll C'leT'IllKaMll 1 ll pa60T8IOIUaSI B pe:lKHM8 "Otl line " C 8BM 

MRHCK-22. YcTaHOBKa cosaana anSI RcnonbsoBaHRSI ee B onhrTax no Rccne~ 

aoaaHRIO peaKURH pp --. rr+d 1T -+up npll sneprllll 660 M sa 1:1 no-

saonSieT rrony'IaTb nonnyro RH!jlopMaURIO o6 uccneayeMoM npouecce nenoc-

peacTaenno B xoae npoaenenuSI sKcnepRMeHTa. _..., . 

2~ 06maSI cxeMa ycTaHOBKll, 

4acTb annapaTyphr, pacnono>KeHHaSI B sKcnepuMeHTanbHOM sane; 

COCTOllT .1!3 llCKpOBOH KaMepbi 1 CUHHTllnnSIUllOHHhiX C'IeT'illKOB ll :lKllllKOBOilO-

poanofi MHIIIeHl:I - H 2 

na puc. 1. 

• CxeMa pacnono>KeHHSI annapaTyphi npHBOAl:ITCSI 

B. ycTaHOBKe ucnonbsoBanacb o6mena6opaTopHaSI . >KH-IlKOBoaoponHaSI 

Mlllll8Hb n.Hn OIUII1, 3CKll3 KOTOpofi npHB8Jl8H Ha pRe. 2. MHIII8Hb nosBO

nSina pa6oTaTb na ny'IKe 6es nepenanonfieHRSI .B T~'Ienue 90 'lacoB. Bbr-. 

6paHHbl8 H8Ml:I pa3M8pbl C'leT'IllKOB ll reoMeTpl:ISI llX pacnonO:lK8HllSI llCKniO

'IanH B03MO:lKHOCTb perRCTpaUllll C06biTllfi OT CT8HOK anneHal:IKCa ll KO:lKyXa. 

Hy:lKHbre co6hrTIHI oT6upanucb c'leT'lHKaMH C 1, 2 , BKnro'IeHHhiMH 

na coBnaneHHSI c napaMl:I C 3, 4 ll C s,G • C'leT'IRKl:I C 1, 2 c M.K. 1:1 

C'IeT'IHKH C 
3

, 
4 

, C 
5

, 
6 

ycTanoBneHhi na oTnenbHhiX IIITanrax, KciTo-
. 0 . 

pbre MoryT noBopa'll:IBSTbCSI na yron no 150 BOKpyr MHIIIeHH B Ty Hnl:I 

npyryro cTopony oT. ny'IKa. Bhr6upaSI nono:lKeimSI aTHX C'IeT'IIIKOB B co

oTBeTCTBHII C Tpe6yeMOfi KHH8M8Tl:IKOH1 MO>KHO B IIIHpOKOfi o6nacTII yrnoB 

BhinenHTb nro6ofi npouecc Tuna: 

L P.f 
pp _..:.... 1T d 

......_ + 
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ycT8HOBK81 COCTORli.I8H ll3 llCKpo

HH~OpM8Ullll1 ynpaBnHeMOfi CUHHTHn

B pe)l{nMe "on line " c SBM 

ee B onbiTax no nccne-:

npn aHeprnn 660 Maa u no-

uccnenyeMoM npouecce Henoc'-

aKcnepuMeHTa. 
.-• 

yCT8HOBKll , 

aKcnepuMeHTanbHO.M aane; 

CUHHTHnJIHUHOHHbiX C'leT'iHKOB H )I{HnKoBono-

pacnono)l{eHHR annapaTypbi npHBonHTCR 

o6mena6opaTopHaR.)I{H.nKoBonoponHaH 

npHBeneH Ha pRe. 2. MmueHb rroaBo

peHarronaeHHR .B Te'leHHe 00 qacoa. Bbx-

H re.oMeTpHR HX paCIIOnO)I{eHHH HCKniO-

arrrreHnnKca n Ko)l{yxa. 

b C'leT'lHK8MH c 1, 2 1 BKniO'leHHbiMH 

H .C 5,6 • CqeTtJHKH C 1,2 c I1.K. H 

P.Jl 
7T d 
+ 

7T np 

oTnenbHbiX li.IT8Hrax, KOTO
. 0 

no 150 BOKpyr MHII.IeHH B Ty Unii 

IIOnO)I{eHIIH 9THX C'IeT'lHKOB B CO-

fi, MO)I{HO B li.IHpOKOfi o6naCTH yrnoB 

(1) 

4 

1 
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Pnc. 1. 06maH cxeMa ycTanonKn, 
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ITp:~r. sToM c'IeT•mK:~r C3,4 ll. c 5,6. m 

npoxonSim:~rx qepea · .HirX ·qacT:~ru, a l1.K. - 1 

pSITb npo5er (sHepr:~rro) .:~r yron BneTa. B l1 

meii c'IeT'IIrKir C 1, 2 

l1cnonbayeMaSI l1.K. onirCbiBanacb pa1 
. 3 . > 

OO'beM 0 200 X 450 MM COCTOSin II3 10 ll:l 

KoB c nornoT:~rTenSI~m. Me:lKlly HIIMir. Ha:~r5o, 

KOTOpoe MO)KHO DbinO .ITOMeC'rllTb .B KaMepy 

nBa _!ICKpOBb!X npoMe)KyTKa C 6 MllKpOtPOHa: 

:~rcnonhaoBanilcb nnSI orrpeneneHJIH yrna Bxc 

nonbayeMaH. nriH sToii 11e1m 5asa : . 90 

IICKpbl Ill 0,2 MM llpllBOnirna K TO'IHOCT:Ir -.B 

ITpenenbHaH qacToTa aanycKoB M.K., 

B H8III:IrX ycnOB:IrHX -ITOCTOHHHOU 38pHnKII 1 

cTeii, nniarom:~rx l1.K. Mo)KHO nonaraTb1 'I1 

TOTbi cpaoaTbiBaHil:H ( npirMepHo no 100 ru) 
'f_/ 

IIIeHireM 1 
sap 

3. CxeMa aanycKa l1.K. II c'beJ 

BnoK-cxeMa aanycKa l1.K. n cncTeM< 

puc, 3, l1Mnynb~bl CO C'IeT'IllKOB c i-ll 
coananeHirii CC , CCP C 2r = .4 

C4.,R c 2r 8 HCeK, ·B aaBliCliMOCTll 

Morn:~r BKnroqaTbCH Ha coBnaneHirH paannqH 

x/ l1aBecTHo·, qmo Bepxinrfi npenen qac 
MepTBbiM BpeMeHeM l1.K. B HameM:· cnyqae 
Io-2 ceK, T,K. MomHoCTb paapHaa B. onHoJv. 
lQ-2· n)K, a O'Ililliaromee none "' 50 B, 
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Ilpll 9TOM C'IeT'IllKll c 3 , 4 ll . C S,ll rroaao~suoT ¢nKcnpoBaTb yrnhi. _ 

rrpoxotummx qepea .Hnx ·qacT:uu, a 11.K. - Haxo.onTb rrons:pnaaumo, ll:;'Me

pstTb rrpo6er ( aHeprmo) .n yron aneTa B 11.K. BTopoif qacTHUhi1 rrpowe.o

weii c<J:eT'IHKH C 1, 2 

• /2/ 
11crronbayeMast 11.K. orrnchiBanacb paHee B pa6oTe • Ee pa6oqnii 

. 3 ' . . . 
06'heM 0 200 X 450 MM COCTOSJll ll3 10 H.QeHTll'IHbiX llCKpOBbiX 1IpOM9:lKYT-

KOB C IIOI'liOTHT9liSIMII. Me:lK.Qy HIIM:U, HaH60llblllee KOliii'I9CTBO BeiUeCTBa, 

. 2 
KOTOpoe MO:lKHO 6blll0 .IIOMeCTIITb B KaMepy,. paBHSiliOCb 73 r/cM •. IlepBbi9 

.QBa ~CKpOBbiX rrpoMe:lKyTKa C 6 MIIKpo<jloHaMH0 )'CTaHOBll9HHbiMII B HIIX, 

IICIIOllb30BB.i:UiCb .llliSI orrpe.oeneHHSr yrna BXO.Qa qacTHUbi B KaMepy, J1c-·. 

rronbayeMaSI .oriH aToii ueim 6aaa :: 90 MM ITpii TO'IHOCT:U liOKaliH3aUHII 

llCKpbi ll! 0,2 MM IIpiiBO.Qlllla K TO'IHOCTII-BOCCTaHOBlleH:USI YI'liOB ~-0,6°, 

Ilpe.oenbHaSI qacToTa aarrycKoB 11.K., paBHaSI 1 0 ru, orrpe.oenHnacb 

B Halli:UX YCliOBIISIX IIOCTOSIHHOU 3apSI.QKII f BhiCOKOBOllbTHbiX 9MK0-
3ap 

cTeii, IIJITaiOIUHX 11.K. Mo:lKHO rronaraTb, 'ITO .oanbHeiiwee rroBbillleHHe qac-

TOTbi cpa6aTbiB8HIISI (rrpHMepHO .QO 100 I'U) M0)!(9T 6biTb .iloCTIII'HYTO yMeHb

~/ 
lli9HIIeM r aap 

3. CxeMa aarrycKa 11.K. II C'heM HH<jlopMaUHH 

BnoK-cxeMa aarrycKa 11.K. II cncTeMbi C'heMa HH<jlopMaunn .oaHa Ha 

p!IC, 3, 11MIIyllb~bi CO C'IeT'IIIKOB c t-Il IIOCTyruinn .. Ha rrepBII'IHbie CX9Mbi 

COBIIa.QeH:Ull CC , CCP C 2r = 4 HCeK, a 38T9M - Ha CXeM hi 

C4_,R c 2r 8 nceR. B aaancHMOCTH oT BhmonneHHhiX KO.MMyTaunii 

MOI'liii BKliiO'IaTbCSI Ha COBIIa.QeH:UH pa3liii'IHbie KOM6IIH8UIIII C'IeT'IIIKOB, Cnr-

~ . .· . . . 
113B9CTH0 0 'Ilii'O BepXHIIU rrpe.oen 'I8CTOTbi Cpa6aTbiB8HIISI orpaH:U'IeH 

MepTBbiM BpeMeHeM 11.K. B HallleM cnyqae, BII.QII~10, 9TO BpeMH MeHbllle 

}Q-2 CeK, ToKo MOIUHOCTb paapH.Qa B O.QHOM IICKpOBOM 1IpOM9)!(YTKe 6bma 

}()-2· .ll:lK, a O'IIIIUaromee IIOlle .. 50 B, 
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Hanbi e BbiXOllOB CCL, R npoxoannn qepes 

06'helliiHHnHeb eyMM8TOpOM 2 1 a 3aTeM il 
. /3/ . 

Topa BbieOKOBOnhTHbiX HMIIynbeOB - f8l1, 

l1.K. TaKI!M o6pasoM, mo6oe eo6biTne, sapex 

exeM CCL nnn C C R , · o6eeneqnBano· noaa 

ea aa l1.K • 

O.naoBpeMeHHo e 9TIIM nMnynhebi e pa3 

.llBYM KaHanaM) BpeMeHHOH aaannsaTop· .., .BA 
/4/ 

na!flopMaunn e neKpOBbiX npoMe)l(yTKOB •• B 

IIMIIynbe B O.llHOM H3 llBYX sarryeKaiOUIIIX KaE 

BAI1K oTKpbmanneh .nng npneMa cnraanoB · e 

Crreunanhaoe MapKepaoe yeTpofieTBO Bbipa6a~ 

H8KH C06biTHH1 eOOTBeTeTBYIOIIII!e sanyeKy. ~J 

ny. ITo 9TIIM npnsaaKaM MO)I(HO pasJ!nqaTb1 1 

npnaaane)l(aT perneTpnpyeMbie eo6biTIIH. B. E 

MapKnpyiOmnx Kaaan·a. ITpn aeo6xoanMoeTH a 

yBennqnTh. 

BAI1K nMeeT 03Y, BbiiiOnHeHaoe aa TY 

20 .llBeaaauaTnpa3pSillHbiX enoB. l1a¢opMaung 

aaannsaTopa B BHae 20-TH BpeMeHHbiX HHTer: 

oT neKp ao MHKpo¢oaoB). IToepe sanonaeang 

sarryeKa) aaqnaaeTeH nepeaaqa na!flop~aumr 

BpeMH sarmen oaaoro eo6biTHH B Al1-4096 r-

2-6 MeeK. OaaaKo, noeKonhKY ~an6onbmee q 
-1 . 

paBHSinoeb 10 eeK , TO II3 eoo6pa)l(eHIIfi yao6c 

exeMbi pa60Tbi Beefi yeTaHOBKII BpeMH 38IIIIe 

Hb!M 100 MeeK. 
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Han hi C BbiXO.r:lOB C C L, R rrpoxo.n:n:n:n:.~epea pasBeTB:n:Ten:n: PL;R 

o6'he.n:n:HHn:n:ch cyMMaTopoM L , a saTeM'rrocTyrran:n: Ha Bxo.n reaepa-
/3/ 

TOpa BbiCOKOBOnhTHbiX llMIIynhCOB - fBl1, IIO.[l:lKIIraBIIIero pa3pHAHIIK 

l1.K. TaKIIM o6pasoM, mo6oe co6hiT:n:e, aaper:n:cTpiipoBaHHoe o.naofi us 

cxeM CCL nn:n: C C R , · o6ecrre~1IBano rro.na~y BhiCOKOBonhTHoro IIMrrynh-

ca Ha l1.K. 

O.naoBpeMeHHo c 8TIIM nMrrynhChi c pasBeTBIITenefi. sanycKanu ( rro 

ABYM KaHanaM) BpeMeHHOfi aaanusaTop. - .BAliK, IIpOll3BOJlliBliiiifi C'beM 
. ~/ ... 

HH<flopMaUHH C HCKpOBb!X IIpOMe:lKyTKOB • BcHKIIfi pas, KOr)la IIOHBnHnCH 

HMrrynhC B O.[{HOM II3 JlBYX aarrycKaiDliiHX KaHanoB, 20 BXOJlHhiX KaHanOB 

BAI1K oTKpbiBannch nnH rrpneMa cnrHanoB c MHKpo<floHHbiX ycnnnTenefi. 

CneunanhHoe MapKepHoe ycTpoficTBO Bbipa6aThiBano B JlBOH~HoM Kone rrpns

HaK:n: co6biTnfi, cooTBeTCTByromne aarrycKy BAI1K rro ToMy nnn IIHOMY KaHa

ny. flo 8THM IIpH3HaKaM MO:lKHO pasnn~aTh, K KaKOfi KOH<fJnrypaUHH OIIbiTa 

rrpnHanne:lKaT perncTpnpyeMbie co6biTnH. B BAI1K nMenoch Tpn TaKnx 

MapKnpyromnx KaHana. ITpn Heo6xonnMocT:n: sTo ~ncno nerKo MO:lKHO 6hino 

yBenu~:n:Th. 

BAI1K II MeeT 03Y, BhiiiOn:HeHHoe Ha TYHHenhHhiX nnonax, c o6'heMoM 

20 JlBeHa.nuaTHpa3pHJlHhiX cnoB. l1H¢opMaUIIH C l1.K. IIOCTyrraeT Ha BXOJl 

aaannsaTopa B BHJle 20-Tn_ BpeMeHHhiX IIHTepBanoB (BpeMeHa rrponeTa sByKa 

oT IICKp no MHKpo¢oHoB). IToc?e sarronaeHIIH 03Y (~epes 1 MeeK rrocne 

sarrycKa) Ha~nHaeTcH rrepena~a na¢opMamm B M03Y aaannsaTopa Al1-4098. 

BpeMH sarrncn o.naoro co6biTIIH B Al1-4098 Morno 6biTh cnenaHo paBHhiM 

2-8 MeeK. OnHaKo, rrocKonhKY ·Jian6onhwee ~ncno cpa6aTbiBaHnfi ycTaHoBKH 
-1 . . . 

paBHHnoch 10 ceK , TO ns coo6pa:lKeHnfi yno6cTBa rrocTpoemm norn~ecKofi . 

cxeMbi pa6oTbi Bcefi ycTaHoBKH BpeMH sarrncu B Al1-4098 Bhi6npanoch paB

HhiM lOQ MCeK. 
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4. CBSI3b c 3BM MHHCK-22 

CBSI3b HCKpOBOH KaMepbl C 3BM ocymeCTBnSieTCSI qepe3 MHOroKa-
l /5/ 

HanbHbiH aHanH38TOp Al1-4096 H3MepnTenbHOro ueHTpa nHrr • l1crronb-

30B8HHe !:J03Y 8H8nH38TOpa ((eMKOCTb!O 4096 18-paspSIUHhiX 'IHCen) K8K 

6y!flepHOH II8MSITH II03BOnSieT BeCTH rrepenaqy HH!flopM8UHH H8 3BM M8CCH

B8MHo B rrpoMe)KyTKax Me)Kny rrepenaqaMH Mmrrima ycrreBaeT o6pa6aTbiB8Tb 

paHee rrepenaHHbifi MaccnB nnn BeneT cqeT rrapannenbHOfi sanaqn. KaK 

H3BeCTH0
1 

BXOllHbl8 6noKH aHanH38TOpOB THII8 Al1-4096 IIpHCIIOC06neHbi 0 B 

B OCHOBHOM
1 

nnSI CIIeKTpOM8TpH'18CKHX H3MepeHHfi B o6naCTH HH3KHX SHep

rnfi. llnSI ynoBneTBOpeHHSI CIIeUHlPH'18CKHX Tpe60B8HHH 9KCI18pHMeHTOB H8 . 

rry'IK8X '18CTHU BbiCOKHX 9Heprnfi 6bin paspa60T8H yHHBepcanbHbiH BXOUHOH 

6noK
1 

II03BOnSIIO!Ullll IIpHHHM8Tb H8 apH!fJMeTH'leCKHll perHCTp 8H8nH38TOp8 

napannenbHhiM KonoM 18-paspSinHoe qncno. C rroMOIUb!O TaKoro 6noKa 

( 6noK EilB Ha !'He. 4) K aHann~aTopy MoryT 6biTb rroncoennHeHbi 6ec

!flnnbMOBbie HCKp0Bbl8 K8M8pbl pa3Hb!X THIIOB 1 Bp8M8HHbl8 KOUHpOBIUHKH 

HaHoceKyHnHoro nnarrasoHa, ronocKOIIhi n HeKOTOphie npyrne rrpn6ophi. 

B ycTpoii:cTBe yrrpaBneHHSI ( EYY) anannsaTopa Bhinenena HOBaSI 

KoManna - rrpneM qncna na perncTp PI n BBenena crreunanbHaSI rrporpa~

Ma sarrncn B M03Y qncna, rrocTyrrnmrrero Ha BXOllhi EilB. IlycK rrporpaM

Mhi "3arrncb" rrponcxonnT rro KoManne oT ncKpoBoii: KaMephi nnn. npyroro 

. :BHeiiiHero naT'IHKa. BpeMSI pa6~Tbi rrporpaMMhi oKono 30 MKceK. 

B 6noKe EilB rrpenycMoTpeHa 6noKnpoBKa rroBTOpHbiX sarrycKoB rrpo-

rpaMMhi, ecnn rrocnenHSISI ne. oKOII'lllna sarrncn pane·e. rrpnHSIToro qncna. 

HoBblll 6noK o!flop-MneH B Bllll8 OTUenbHOll. KOIICTpyKUIIll; BCTaBnSieMOll B 

anannsaTop. 

IlpH pa6oTe IICKpOBOll 8KYCTH'leCKOll KaMepbl llCIIOnb30B8nHCb TOnbKO 

12 MnaniiiHX paspSinoB qncna. Ilocne Ka)Knoro cpa6aTEIBaHHSI KaMepbi B 

M03Y aHannsaTopa rrepenaBanocb 22 qncna. BpeMSI sarronHeHnSI· M03Y 
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SBM MnHCK-22 

c SBM ocyruecTBmieTCSI "'epea MHoroKa
/5/ ' 

naMepnTenbHOro ueHTpa flHD , 'Yfcrronh-

TOpa 1 ( 9MKOCTb!O 4096 18-paapSinHbiX "'llCen) K8K 
I ~ 

secTn rrepeaa"'y nu¢opMauim Ha SBM Maccn-

Me)KJ{y rrepeaa"'aMn Mamima y?rresaeT o5pa5aTbiBaTh 

nnn seaeT c~eT rrapannenbHOH aaaa"'llo KaK 

auannaaTopoB Tnrra AH-4096 rrpncrroco5neHbi, B 

.rnnMeTpll"'eCKllX ll3MepeHllll B o5naCTll Hll3KllX 8Hep

crreun<fJn"'eCKllX Tpe5osannu aKcrrepnMeHTOB na · • 

aueprliu 5bm paapa6oTaH yHnBepcanhHbiH sxonnou 

apn¢MeTn"'eCKHH perncTp anannaaTopa 

8-paapSinuoe "'Hcno. C rroMOIUh!O Ta~oro 6noKa 

) K anamraaTopy MoryT 5biTh rroncoennHeHhi 5ec

Mepbi pa3HbiX TlliiOB 0 BpeMeHHbl9 KOllllpOBIUllKll 

roaocKOIIhl n HeKoTophle npyrne rrpn5ophl. 

( EYY) anannaaTopa Bb!IIenena HoBaSI 

perncTp P1 n sseaena crreunanhHaSI rrporpa~

na, rrocTyrrnBlllero na BXOllbi EDB. DycK rrporpaM

T ITO KOM8HAe OT llCKpOBOH KaMepbl llnll- npyroro 
~ 

pa50Tb! IIporpaMMbl OKOnO 30 MKC9K, 

TpeHa 5nOKllpOBKa IIOBTOpHbiX 38IIYCKOB IIpO~ 

SI ne_oKOH"'nna aarrncn panee. rrpnHSIToro "'ncna. 

B Bllrre OTrrenbHOH.KOHCTpyKUllll, BCTaBnSieMOH B 

Boil 8KYCTll"'eCKOH K8Mepb! llCIIOnh30BanllCb TOnbKO 

Docne Ka)!(noro cpa5aTEIB8HllSI KaMepbi B 

22 "'ncna, BpeMSI aarronnen:ug· M03Y 
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( 186 C06biTIIfi) 38BIIceno OT ycnoBHfi o6nyqeHHSI KaMepbi II MeHSinOCb OT 

· 20 ceK JlO 20. MIIH, C IIOMOIUbiO HMeiOIUei'OCSI B ananii38TOpe OCUIInnorpaifla . . 
MO)!{HO 6biCTpO OUeHIITb Ka'IeCTBO TpeB:::>B li siflifleKTHBHOCTb IIpOMe)!{yTKOB 

KaMepbr, 

AHanH38TOp, B KOTOpOM HaKaiinHBanaCb IIHiflopM8UIISI OT aKyCTH'IeCKOfi 

KaMepbr, II MeeT CBSI3b c 3BM .fnna "MIIHCK-22", pacnono)!{eHHOfi B npy-
,._. 

I'OM 3/l8HIIII Ha paCCTOSIHHH OKOnO 1,5 KM, "MHHCK-22., o6opyJlOB8H JlO-

rronHHTenbHbiMH 6noKaMH npneMa qncna, oxpaHhi naMSITH n opraHH3aUHH 

IIpHOpHTeTa, 3TH y3n.bi paCC'IHT8Hbi. Ha IIOJlKniO'IeHHe 8 BHeiUHHX o6beKTOB 

/6/ 
H IIOJlp06HO OIIHC8Hhl B , 1 

K aHanH38TOpy IIOJlCOeJlHHeH rrynbT CBSI3H (ITC), B KOTOpOM IIOMerue~ 

Hbi 6noKH IIpHeMa· ynpaBnSIIOIUHX CHI'H8nOB OT 38M, iflopMHpoBaTenH KOAO

BbiX ,H CHHXpOHHGHpyiOIUHX HMIIynbCOB1 a T8K)!{e ycTpOfiCTBO HH/lliK8UHH1 C 

IIOMOIUbiO KOTOpOI'O MO)!{HO cne/lHTb 38 XOJlOM rrepena'IH HHiflopMaUHH, 

B ycTpoficTBO ynpaBneHHSI anann3aTopa BHecena nporpaMMa Bbi/l8'IH conep

)!{HMoro SI'IefiKH M03Y. Bee· KoMaHJlhi, neo6xo/lHMbie nnSI o6Mena nn¢opMa

unefi, opraHH3yiOTCSI rrporpaMMHbiM rryTeM Ha 38M, 3TO II03BOnSieT nerKO 

rrepecTpa~B8Tb rrpoUeCC rrepe/l8'IH 1 BHOCSI H3MeHeHHSI B rrporpaMMY CBSI3H, 

ITo 3arrpocy oT 3BM Ka.)!(Jloe 'l:Hcno rrepenaeTCSI nocnenoBaTenbHbiM KOilOM 

B rrpSIMOM II o6paTHOM BHJle, ITo pesynbT8T8M cpaBHeHHSI KOJlOB 3BM 

nepexonnT K npneMy cnenyromero qncna, nn6o BTopnqno Bbi3biBaeT TY )!{e 

caMyiO SiqefiKy anannsaTopa. ITpHHSITbifi MaccoB 'IHCen .sarrnchmaeTCSI na 

M8I'HHTHYIO neHTY. Becb UHKn rrepenaqn, KOHTpOnSI li 38IIHCH 4096 .'IHCen 

38HHMaeT 9 ceK, ITo OKOH'I8HHH rrepena'IH 38M BbiJlaeT KOM8HilY "KoHeU 

CBSI3H" li CHI'H8n
1 

KOTOpbifi BKmoqaeT TO HnH HHOe Ta6no Ha rrynbTe CBSI3H 

B 3aBHCHMOCTH oT KaqecTBa nepenaqn, B orrbrTax c aKycTnqecKofi KaMepofi 

6brna orrpo6oBaHa TOnbKO · IrpSIMaSI". CBSI3b1 TO-eCTb rrepenaqa HHifJOpM8UIIH 

B 0/lHY CTopoHy, Ha 38M, 

... 
12 

Cny)!{e6HaSI HHifJOpMaUHSI 0 TOM1 H 

qaTanaCb Ha 38M, HO o6paTHO B H3ME 

Bo BpeMSI onnoro H3 . ceancoB 6brn·a BK 

CBSI3H, 0Ha II03BOnSieT rrpOH3BOJlHTb rrp 

UHH OT HCKpOBOfi KaMepbi 0/lHOBpeMeHH 
. ) 

npenbr/lymero MaccnBa. 

5, MaTeMaTnqecKaSI rrporpaMMI 

MH¢opMaUHSI B BHJle saKOJlHpoBaH 

rrepHbiX MeT.OK 1 M8pKHpyiOIUHX C06biTHSI 

"MnHCK-22" n ·Morna 6biTb o6pa6oTaH. 

JleHHSI 9KCrrepnMeHT8o 

ITporpaMMa ocymecTBnSina · (eM, 

a) C'IHTbiBaHne. c HMll, copTupo 

M03Y MaccnBaMH H3 1024 sneMeHTO 

6) rroncK Haqana Ka)!{tioro co6:b!'I 

B) Bbi'IHcneHne yrnoB Bxona qac 

BbiXOJla qaCTHUbi H3 MHIUeHH . X M 

I') KOHTponb Kaqe.CTBa 'co6biTHSI 

B 6a30BbiX rrpoMe)!{yTKaX; iflaKT BbrneT, 

ycnoBHSI I () I.:S: e m tJ:J: ) : 

Jl) IIOHCK MeCT8 OCTaHOBKH '18C7 

e) KOHTpOnb IIpH6nH)!{eHHSI TpeKa 

~) HaKOIIneHHe HHifJOpMaUHH B Bl 

MeCTy BbiXOJla.H3 MIU!leHH _,N(x M ), 

I'HH qacTHUhi - • N ( (} ·, E ) 
3) BbiBOil MaccuBOB N (X M ) II 



BHH o6nyqeHHH KaMepbl H MeHHnOeb OT 

ro .nMeromeroesr B aHannGaTope oeunnnorpa~a 

TpeKOB u s~~eKTHBHoeTb rrpoMe~yTKOB 

HaKarrnuBanaeb HH~opMaunsr OT aKyeTuqe~Koli: 

./una "MnHeK-22 .. , paerrono~eHHoli: B Jlpy-

o 1,5 KM, "MuHeK-22"' o6opyJloBaH JlO-'-

qnena, oxpaHbi rraM.s:rTn n opraHHGaunu 

ITOJlKnroqeHue 8 BHelliHHX o6~eKTOB 

eB.II3H (DC), B KOTOpOM ITOMeme.

eUrHanOB OT 8BM, ~OpMHpOBaTenH KO,[lO

nbeOB, a TaK~e yeTpoli:eTBO HHJlHKaUIIH, e 

eJlHTb 3a XOJlOM rrepeJla'IH HH~OpMaUUH, 

~~annGaTopa BHeeeHa rrporpaMMa BbiJla'In eoJlep

~oMaHAbi, He06XOJlHMbie JlnH o6MeHa HH~OpMa

rryTeM Ha 88M, 8TO II03BOnHeT nerKO 

'IH, BHOeH H3MeHeHH.II B rrporpaMMy eBH3H, 

'IHeno rrepeJlaeTesr rroeneJloBaTenbHbiM KOJlOM 

pe3ynbTaTaM epaBHeHH.s:r KOJlOB 8BM 

'IRena, nn6o BTOpH'IHO Bbl3b!BaeT Ty ~e 

pHHHTbiH MaeeoB queen .3aiiHebiBaeTe.II Ha 

rrepeJla'In, KOHTpon.s:r u Garruen 4096 .queen· 

8BM BbiJlaeT KOM8HJly "KoHen 

To nnn nnoe Ta6no na rrynbTe eB.II3H 

OilbiTaX e aKyeTH'IeeKOH KaMepoli: 

Masru eB.II3b 0 TO-eeTb rrepeJlaqa HH~OpMaUIIH 

12 

Cny~e6Ha.s:r HH~opMaunsr o .TOM, KyJla GarrueaH. rrpHH.IITbiH MaeenB, rre ... . 
qaTanaeb Ha 8BM, HO o6paTHO B H3MepnTenbHbiH ueHTP He rrepeebmanaeb, 

Bo BpeM.s:r OJlHoro H3 . eeaHeoB 6bma BKnro'IeHa MOJlii~npoBaHHa.s:r rrporpaMMa 

eBH3Ho 0Ha IT03BOn.IIeT IIpOII3BOJlHTb Ilp!IeM O'!epeJlHOro MaeeHBa HH~OpMa

UHH OT UeKpOBOH KaMepbi OJlHOBpeMeHHO e MaTeMaTU'!eeKOH• o6pa60TKOH 

rrpeJlbiJlymero MaeeuBa, 

5, MaTeMaTnqeeKa.s:r rrporpaMMa o6pa6oTKH eo6biTHli 

J1H~OpM8Ull.II B BllJle 38KOJlllpOBaHHbiX BpeMeHHbiX llHTepBanoB H pe

rrepHbiX MeToK, MapKupyromnx eo6biTn.s:r, HaKannnBanaeb Ha HMn 8BM 

"MnHeK-22" u Morna 6biTb o6pa6oTaHa nerroepeJleTBeltno B xoJle npoBe

JleHH.II SKeiiepnMeHT8o 

OporpaMMa oeymeeTBn.s:rna · (eM. pne, 5): 

a) e'!nTbiBaHne. e HMn, eopTnpo13KY u Garrneh BpeMeH T 

M03Y MaeenBaMn ll3 1024 sneMeHTOBj 

6) IIOHeK Ha'!ana K8~JlOrO eo6biTHHj. 

B .s:rqeli:Kn 

B) Bbl'IlleneHne yrnoB BX0Jl8 qaeTHUbl B KaMepy, () , ll TO'IKII 

BbiXOJl8 qaeTHUbl H3 MllllieHH X M 

.r) KOHTponb Kaqe.eTBa eo6b!Tll.II ( Hanll'Ille TOnbKO OJlHOH HeKpbl 

B 6a30Bb!X rrpoMe~yTKaXj ~aKT BbineTa qaeTHUbl H3 MHllieHHj ITpOBepKa 

yenOBII.II l (} ~~ ()max) l 

Jl) ITOIIeK MeeTa oeTaHOBKH qaeTHUbl; 

e) KOHTponh rrpu6nu~enn.s:r TpeKa K Kparo sneKTpOJlOBj 

lli) HaKorrneHne nH~opMaunu B BHJle paerrpeJleneHnli eo6biTnli: no 

MeeTy Bb!XOJla- ll3 MUllieHII _,N (X M ) , ' ITO yrny BXOJla B J1,K, H ITO SHep

ruu qaeTUUbl - N( e' E ) 

3) BbiBOJl MaeeuBQB N(xM) n N ( 0 , E) Ha rreqaTb, 

13 
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Pnc. 5. BnoK-cxeMa uporpaMMbi o5pa5oTKH co5biTnii. 

14 

.. 

.. OupeaeneHne_ 'lHCna upoiiaeHHhiX up 

HHeM uepBbiX paaHocTeii BpeMeH T 1 - T 

C. H9KOTOpbiMH 3aAaHHbiMH BenH'lHHaMII ~ 

nHCb H3- paC'leTa AOIIyCTHMhlX yrnoB pac 

KaMe phi. 

YcTOii'lHBOCTb peaynbTaToB K Benn 

Bepsmacb aa OIIhiTe cpaBaeaueM peaynh1 

3Ha'l9HHHX IIapaMeTpOBo 

HeKoTopbre cBeAeHuH. ~ uporpaMMe 

( BMecTe c CIT) = 1000; BpeMH o5c'leTa 

uu!lJpoBoii. BnoK-cxeMa uporpaMMbi npuB 

· 6. l1CIIbiTaHifSI Ha IIpOTOHHO 

Becb KOMIIneKc anuapaTyphi upoxo 

Ha ny'IK9 npOTOHOBt -BbiB9A9HHbiX H3 CH!l 

HbiX IIpo5neM 011HI1. H<:;:IIbiTaHHSI IIMemr 

HOC'fb pa5oThi MaTeMaTu'lecknx nporpa~ 

HO B ycnOBHHX 9KCII9pHM9HTa 3Ha'l9HHSI. 

paapemeane no aaeprHSIM; MaKCHManbHY 

T9nbHOCTb K lPOHOBbiM aarpy3KaM. 

B OAHOM H3 OIIbiTOB yupaBnSIIOlliH9 

BeTCTBHH c KHHeMaTHKoii yupyroro P P

M epa perucTpnpoBana saepreTH'l9CKHii < 
0 .. 

HHIIe aa 54 -TBepnoii CH 2 - MnmeHbiO. 

naHbl Ha pHCo 7. 0T'leTnliBO BHA9H IIHK 

CTBYIOlliHll ~upyroMy . pacceHHHIO ABYX II] 

o5ycnoBneaaa51 paapememreM no yrny 

pe, 'ITO xopomo cooTBeTpTByeT o:Hi:nnae· 

11: 
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PaMMci o6pa6oTKU co6ciTnli. 
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Orrpeneneane qncna rrpolineHHhiX rrpoMeJKyTKon ncmonHHnocb cpanae

HHeM rrepnhiX paaaocTeli npeMeH T 1 ~ T I-:l ( i - HOMep rrpoMeJKYTKa) 

C. HeKOTOph!MII 3aA8HHhiMH nenii'IHH8MII · 0 I . 1 0 
2 1 KOTOphie nci6IIpa-

nHCh H3.pac'!eTa nonycTHMhlX yrnon pacceHHHH qacTHU n rrornoTHTenS!x 

KaMe phi. 

YcTOH'IHnocTb peaynbTaTon K nemr'InHe .nbx6paHHhiX rrapaMeTpon npo

nepHnach Ha OIIbiTe cpanaea~reM peaynl.TaTon, rrony'IeHHhiX rrpu paaHhiX 

3H8'IeHHHX IIapaMeTpon. 

HeKOTOpbie cnenemrH ~ rrporpaMMe: 'IIIcno aaHHTb~X H'IeeK M03Y 

( nMecTe C Cn) = 1000; npeMH 06C'!eTa 1000 COfihiTIIH = 2 MHHj BbinOA 

un¢ponoli. EnoK-cxeMa rrporpaMMbi rrpnneneaa Ha puc. 6. 

. 6. J1CIIb!T8HIIH Ha IIpOTOHHOM IIy'IKe 

Becb KoMrrneKc arrrrapaTypbi rrpoxonnn ncrrcxTaHnH n ycnoBIIHX pa6o'rbi 

Ha IIY'!Ke IIpOTOHon, .nbJBeAeHHhiX II3 CIIHXpOUIIKnoTpOHa fla6opaTOpHII. HAep

HhiX rrpo6neM 011H11 •. 11crrhiTaHIIS! IIMenn uenb npoKoHTponnponaTb rrpannnb

HOC1'b pa6oThi MaTeMaTn'Iedmx rrporpa~~' a TaKJKe rrony'IIITb aerrocpeACTBeH

Ho n ycnOBIIS!X aKCIIepnMeHTa 3Ha'IeHIIS! OCHOBHhlX IIapaMeTpOB yCT8HOnKII: 

paaperneane IIO aaeprHS!M; M8KCIIM8nbHYIO 'IaCTOTy 3aiiyCKOn II tiyncTnii

TenbHOCTb K !floHOnbiM 3arpy3KaM. 

B OAHOM II3 OIIbiTOn yrrpannHIOlliHe C'IeT'IHKII pacrronaranHCb B COOT

BeTCTniiH C KHHeMaTHKOH yrrpyroro p p. -pacceSIHHH ITpH 660 Man, a Ka

Mepa periiCTpiiponana aaepreTH'IeCKHH CIIeKTp IIpOTOHOB 1 .IICITb!TanlliiiX pacce-. . 

HHHe Ha 54° -TBepnoli CH 2 - Ml!llieHbro. PeaynbTaTbi naMepeHHH. crreKTpa 

A8Hbl Ha pnc. 7. 0T'IeTnHnO BIIAeH ITUK ITpU aHeprHH 180 Man, COOTBeT

CTnyrornHH yrrpyroMy pacceS!HHIO Anyx IIpOTOHOBo llJnpHHa aToro ITI!Ka,. 
0 

o6ycnonneHHaH paaperneaneM rro yrny :!:..1,5, yKnaAhiBaeTcH B on noM ¢nnbT-

pe, 'ITO xoporno COOTneTCTByeT o:lKnnaeMoMy paapernemrro ~15 Man. no 

15 
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ooe CTOpOHbi OT IIIIK8 BII.UH8 ::mepreTIPiec;:Ku p 

rrpocTnparomaSicSI OT 37 .uo 220 Man, rro.uannSI 

CSIT '"'8CTHUbi1 KB83IIYTIPYz:'O pacceSIHHbie SI.Upo 

pHCo 6. HarnSI.UHO ,lleMOHCTpiipyeT B03MO>KHOCTF 

II3MepeHIISIX CTieKTpa ITpOTOHOB B KB83Hynpyrn 

Ha puc. 7, oTpa*aromeM peaynhT8Thr .up 

TIIITII"'H8SI <flopMa 8HepreTH"'eCKOI'O CHeKTpa 17 
0 0 

rro.u yrnaMH 124 -+125 n.c. u o6paaonan_r~mxc: 

meHn H2 no cxeMaM ( 1) ~ XapaKTepHoti: · ocoi 

SIBnSieTCSI .ueti:TpOHHbifi ITIII:C B BbiCOKO 8HepreTU< 

rronynhrcoTe rrnKa oKono 3 Man. YMeHl>meane~ 

pemeane Morno OhiTh c.uenaHo erne ny"'me. 

06a peaynhTaTa, noKaaaHHbie Ha . puc. 6, 

rrpouecce rrpone.ueHHH naMepeanti: Ha rrp?TOHHO 

OKOH"'8HIISI H800pa CT8TIICTII"'eCKOI'O M·aTep:Han 

Opn rrp.one.ueHHII IICITbiT8HII.ii C IIHTeHCIIBf 
7 -1 . 

.. 10 ceK HapSI.UY c rroneoHhiMH coobiTIIHMH 

MO)KHO oblno Haonro.uaTh aaMeTHbrti: <floa n ·nn.u' 

IInii OOnbliieMy "'I{Cny IICKpOBbiX rrpoMe>KyTKOB • 

oeHHO 38Tpy.UHSieT rrpone.ueHIIe IICCne.UOB8HIIii 

pacceSIHHSI II BbiHY>K.U8eT orpaHU"'IIB8TbCSI ITOTC 

II 7 -1 
H8 MHliieHb . 2 t .UO 10 ceK • 

B~Ch U3Mep'nTenbHbiii KOMIT.neKC Ha,lle)K!I( 

KHX 50-"'aCOBbiX ceaHCOB H8 ·yCKOpiiTene. 

AnTophr rny6oK6 6naro.uapHhi "'neJiy-Kop: 

B.n.n11(enenony ir aKaneMHKY AH YCCP A.r 

rrpo6neM; 38TpOHYTbiX B paoOTe. 

17 
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16 

ooe CTOpOHbl OT mrKa BH.[{Ha :::mepreTH"'eCKII p83Mb!T8H "'BCTh CIIeKTpa, 

rrpoCTHp8IOIU8SICH OT 37 l{O 220 MsB, IIO.QB~JIHIOIUHH BKna.n B KOTOPYI?- BH0-

12'C CHT. "'BCTHUbl 0 KB83IIYIIPYI_'O pacceHHHbie HJlpOM • Ha H8IU B3I'JISill, 

piiC. 6. H8I'JIH.QHO .QeMOHCTpHpyeT B03MO:lKHOCTH YCT8HOBKH
0 

!IBIIpHMep, IIpH 

H3MepeHHHX CIIeKTpa IIpOTOHOB B KB83HyiipyrHX coy.nape~HHX c· Hl{paMH. 

Ha pHc. 7, oTpa:lKaromeM peaynhTaTbi .npyroro OITbiTa, rrpe.ncTanneua 

THIIH"'H8SI tflopMa SHepreTH"'eCKOI'O CIIeKTpa 1T + .- Me30HOB
0 

HCIIymeHHbiX 

IIO.Q YI'JI8MH 124° -+125° JloCo II OOp830BaB.IUHXCH B :lKH.QKOBO.QOpOllHOH Mil-

IUeun H2 rro cxeMaM ( 1). X apaKTepuofi ocooeuuocThiO sToro crreKTpa 

HBJIH9TCH .Qefi':rpOHHbiH mu{. B BbiCOKOSHepreTH"'HOfi "'8CTH. flonyiUHplllia lia 

IIOJIYBbiCOTe IIHKa OKOJIO 3 Msn. YMeHbiUeHHeM TOJIIUIIH IIOI'JIOTHTenefi paa

peiUeHHe Morno ObiTI:. c.nenauo eme ny"'IUe. 

06a peaynhTaTa, rroKaaaHHhie ua pHc. 6, 7, rrony"'eHbi ua 8BM B 

rrpouecce IIpOBe.QeHHSI H3MepeHHH Ha IIp?TOHHOM IIY"'K9 CIIyCTH 4 MHH.IIOCJie 

OKOH"'BHHH Haoopa CTaTHCTII"'eCKOI'O MaTepHana. 

flpu IIp.OBel{eHUU HCIIbiT8HHii C UHTeHCHBHOCThiO IIpOTOHHOI'O IIY"'Ka 
7 -1 . . . 

"' 10 ceK HapH.ny c rroneaubiMU coo~:.ITHSIMII B paoo"'eM oobeMe H.K. 

MO:lKHO ObiJIO ua6nro.naTh aaMeTHbiH tf!ou B ·BII.Qe .nnofiHbiX rrpo6oen rro .nnyM 

HJIII 6onhiUeMy "'ucny ucKpOBbiX rrpoMe:lKyTKOB. 8To oocTOSITeJihCTBo oco

oeHHo aaTpy.nHHeT rrpone.neuue uccne.nonauufi pe.QKux rrpoueccon ueynpyroro 

pacceSIHUSI H BbiHY:lKJl8eT orpaHH"'UB8ThCSI IIOTOK8MII IIpOTOHOB, Il8.Q8101llHX 

II 7 -1 
Ha MHIU9Hh 2 0 JlO 10 CeK • 

B~Ch H3Mepi!T9JihHbiH KOMIIJieKC Ha.Qe:lKHO paooTaJI B Te"'eHHe HeCKOJih

KHX 50-"'aCOBbiX CeaHCOB Ha yCKOpHTene. 

ABTOpbi rnyooKo 6naro.napHbi "'neny-Koppecrroli.neuTy A H CCCP 

B.rr.n)!(enerrony u aKBIIeMHKY AH YCCP A.ll.KoMapy sa o6cy:lKnenne 

npo6neM; aaTpouyTbiX n paooTe. 

17 



,.J 

·2·ttl 

·:::s 
~ 

~ .... 
~ 10

5 

~ 
~ 

~ 
~ 

0 

~·li+-~c. 

20 3D ~0 .Sf1 60 10 IJD 

3HePrHf!J M~8 

0 
Puc. 7. CneKTp "-Meaoaoa non yrnoM 124 n.c. 

18 

:~-

....... 

1. A.<ll.nucapeB. llpenpHHT 0 

2. B.f.BoaqeHKo~ E.M.Oaqum 

1968. 

3. 10. ToMamyK~ H.Pa.nKeauq. 

4• <~~.r.nene:ima, E:M.OaqnHHI 

. 5. C.B.Me.naenb, B.B.Moucee 

10-3836, 1968. 

. 6~ c.B.KanbiKOBa, A.l1.E¢HMO 

PyKonHcb no 

1• 



~·11-+.~c. 

.SO ~0 .SO 60 70 IJD 

· 3HePrH>~J M~S 

0 ;; -M930HOB IIO.r:t yrnoM 124 n,c, 

18 

_.J 
~. ·., 

i 

n ll T e p a T y p a 

1. A.<l>.ilncapeB. ilperrpnHT Olif.Hiif, P-2745, 1966. 

2. B.r.BoB'IeHKo, E.M.OB'IHHHHKoB, O • .H.<I>e.nopoB, ilperrimaT <I>Tiif - 081, 

1968. 

3. 10. ToMamyK, lif.Pa.nKeBH'I, nT~ N\>4, 123, 1966. . 

4. <I>.r.nerrexna, E:M.OB'IHHHHKOB, nTs, N94, 41, 1966. 

5, C,B.Me.r:tBe.r:tb1 B.B.MonceeBa, A.H.CnHaeB n .np. ilperrpnHT .Oiif.Hiif. 

10-3836, 1968. 

6~ c.B.Ka~biKOBa, A.lif.E!flnMOBa. ilpeiipllHT Olif.Hiif, 10-4096, 1968. 

PyKOIIHCb IIOCTyiinna B ll3.r:taTenbCKllfi OT.r:ten 

14 MaH 1989 ro.na • 

19 


