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BonpocaM KoMneHcai.J,HH aMnJIHTY.IJ.Horo pa36poca HM­

llYJibCOB H OllTHMH3ai.J,HH BpeMeHHOH npHBB3KH K CHrHaJiaM 

OT )J.eTeKTOpOB llOCBBI.l.l,eHO 60JiblliOe KOJIH'IeCTBO pa6oTI 1-51 

Hau6onee 3«l>«l>eKTHBHhiM cnoco6oM npHBB3KH K curHaJiaM 

.n.eTeKTopoB npH3HaH MeTO.IJ. cne.IJ.BI.l.l,ero nopora I Constant 

Fraction Timing I /6 1. BapuaHT 3Toro MeTo.n.a c ucnonb-

3oBaHHeM HHTerpaJibHOH CXeMOTeXHHKH npe)J.JIO:>KeH aBTOpa­

MH pa6oTbi I 7 I. 
/II- II I 

fiOJiblliHHCTBO pa3pa60TOK, C03)J.aHHhlX paHee . 

BBJIBeTcB y3KocneuuanhHhiMH npu6opaMH, HMeiOI.l.I,HMH orpa­

HH'IeHHoe npHMeHeHHe. TaK, B qacTHOCTH, cxeMhi, onu­

caliHbie B pa6oTaX IB,91, BblllOJIHeHhl Ha )J.HCKpeTHbJX 

KOMllOHeHTaX H He MOryT KOHKypupoBaTb C pa3pa60TKaMH 

Ha HHTerpaJihHhlX KOMllOHeHTaX llO CTafiHJibHOCTH H 3KCllJiya­

Tai.J,HOHHOH Ha.IJ.e:>KHOCTH. KoMneHcupoBaHHhiH «PopMHpooa­

TeJib Ha HHTerpaJibHhlX CXeMaX IIOI HMeeT 3Ha'IHTeJibHOe 

ryJIBHHe BbiXO)J.HOrO HMllYJlbCa 1- 1 HCI H HCllOJlb3yeT He­

OllTHMaJibHYIO MO.D.Y BpeMeHHOH llpHBB3KH (zero crossing ). 

HaKoueu, cxeMa, npHBe.n.euuaB B I Ill, npe.n.uaJHa'leHa .D.JIB 

pa60Tbl C fifi.lJ. H HMeeT orpaHH'IeHHYIO llOJIOCY nponycKa­

HHB, He ll03BOJIBIOI.l.I,YIO HCll0Jlb30BaTb ee C 6hlCTpbiMH Cl.I,HH­

THJIJIBTOpaMH. 

B uacTOBI.l.l,eH pa6oTe onHChiBaeTcB yHHBepcanhHhiH .IJ.HCK­

pHMHHaTop C TpeMB MO)J.aMH BpeMeHHOH npHBB3KH, o6ecne­

'IHBaiOI.l.l,eH OllTHMaJibHOe BpeMeHHOe pa3pemeHHe )J.JIB 60Jib­

lliHHCTBa HCllOJlh3yeMhlX B npaKTHKe «i>H3H'IeCKOrO 3KCnepu­

MeHTa .n.eTeKTopoB. B ocHoBy pa3pa6oTKH nono:>KeH TaK ua-

3hlBaeMhlH "pa3HOCTHhlH MeTO.D.", npe)J.JIO:>KeHHhlH B pa6o­

Te 17 I· 
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~ns peanu3a~uu 3Toro MeTo~a Tpe6yeTcs wupoKono­
nocHbiH M!Wiepeu~uanLHbiH ycunuTenL. IIapaMeTpaMu, uau-
6onee 6nu3KHMH K Tpe6yeMbiM, o6na~aeT ycunuTenL, no­
CTpoeHHbiH Ha C'leTBepeHHOM npHeMHHKe C nHHHH 1JII1381. 
He~OCTaTKaMH 3TOH MHKpocxeMbi HBnHIOTCH OTCYTCTBHe 
CHMMeTpH'IHbiX BbiXO~OB C Ka:>K~OrO ~H4JcPepeH~HanbHOrO 

KaCKa~a H HeBbiCOKHH K034JcPH~HeHT no~aBneHHH CHH$a3HOH 
noMexu. ,ll;ns ycTpaueuus nepuoro ue~ocTaTKa u cxeMe 
TpexKacKa~uoro ycunuTens I puc. 1/ ucnonL3yeTcs HCTO'I­
HHK onopuoro uanps:>Keuus S 1r, nocTpoeHHbiH Ha o~HOM 
~H4JcPepeH~HanbHOM KaCKa~e C 3aMKHYTbiMH Me:>K~y C060ii 
BXO~aMH. BbiXO~HOH ITOTeH~Han 3TOro KaCKa~a paBeH nopory 
cpa6aTbiBauus HHTerpanLHbiX cxeM cepuu 138 u cocTauns­
eT - 1,25 B ITO OTHOWeHHIO K rronO:>KHTenLHOMY noniOCy 

A pff"~-•J 
f.A !~~>-~1- l 

+£1 

R3 

-£2 

Ug 

f·Um 

,..,(1-f)i)m 

Puc. 1. CmpyKmypHa.R cxeMa ouHepeHfiUUAbHOZO YCUAUifleA.R 
U djopMUp06UHUe pa3HOC111HOZO CUZHaAa. 
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HCTO'IHHKa ITHTaHHH. IlpH HyneBOH pa3HOCTH CHrHanOB Ha 
uxo~e ycunuTens (ULI =0) uce KacKa~bl ero uaxo~JITCJI 
B nuueiiHOM pe:>KuMe H o6ecnequuaiOT nonuoe ycuneuue 
-125. lh paccMoTpeuus puc. 1 /npu nuueiiuoii annpoKcu­
Ma~uu uxo~uoro curuana/ cne~yeT, 'ITO upeMeuuoii CABHr 
TO'IKH Cpa6aTbiBaHHH H3- 3a Herronuoro ITOAaBneHBJI CHHI)a3-
uoro curuana ~t paueu: 

c 

~t = c 

f. c 
t,--, 

1-f 
/1/ 

r~e t r - upeMH HapacTaHHH curuana; c .. CMRR- K034x)u­
~HeHT no~auneuus cuu$a3uoro curuana; f - nopor cpa6a­
TbiBaHHH, Bbipa:>KeHHbiH B AOnHX OT MaKCHMyMa aMnnHTYJUal 
curuana. 

TaKHM o6pa3oM, uerronuoe no~auneuue cuu$a3uoro cur­
uana ITPHBO~HT K ITOCTOHHHOMY C~BHry TO'IKH nepeCe'leHBJI 
uyns, He 3auucsmeMy OT aMnnuTy~hl BXOAHOro curuana. 

Ko34Mt>u~ueHT no~auneuus cuu$a3Hoii noMexu BXOAHWM 
KaCKa~OM COCTaBnJieT -26 06, 'ITO ~aeT C~BHr TO'IKH nepe­
Ce'leHHJI Hyng 52,5 nc ~ng ~nHTenhHOCTH $pORTa 5 HC B 
f = 0,2. 3Ta OWH6Ka B onpe~eneHHH TO'IKH nepece'leHHJI 
Hyng HeBenHKa H IT03BOnHeT nony'IHTb ~OCTaTO'IHO BbiCOKBe 
xapaKTepucTHKH KoMneuca~uu aMnnuTy~uoro pa36poca. 

IIpuu~unuanLHas cxeMa ~HCKPHMHHaTopa npe~cTauneua 
Ha puc. 2. ~HCKpHMHHaTop CO~ep:>KHT ~Ba He3aBHCHMbiX 
KaHana, BKniO'IeHHbiX ua couna~euus: KaHan upeMeHHo:ii: 
npHBH3KH /KBII/ H ~HCKPHMHHaTop HH:>KHero ypOBHJI/~HY /. 
KpoMe Toro, HMeeTcs KaHan ynpauneuus, BKniO'IaiOmu:ii: 
TpaH3HCTop T2 u uuuepTop S3. B KaHane upeMeuuoii npu­
BJI3KH YCTaHOBneH nepeKniO'IaTenb Ill, IT03BOnHIOmHB H3-
MeHHTb Mo~y upeMeuuoii npuBH3KH. IIpe~ycMOTpeuo Tpu 
pe:>KHMa pa6oThl: 

a/ o~uonoporouas MO~a ( L E ) , 
6/ ~uyxnoporouas Mo~a c npHBH3Koii K nepeAHeMy 

$pOHTY ( DL), 
B/ Mo~a cne~smero nopora c TpeMs 3Ha'leHHJIMH: f =0,1 ; 

0,2; 0,5 (CF). 
B pe:>KuMe o~uonoporouoii MO~bl KBII ue pa6oTaeT u 

ua uxo~ ycunuTens no~aeTcs CMemeuue, npeuwwa10mee 
MaKCHManhHYIO aMnnHTYAY BXO~Horo CHrHana. 
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B pe>KHMe .D;Byxnoporoaoii MO.D;LI apeMeHHaJI npHBJI3Ka 

ocymecTBJIJieTcJI K nepe,D;HeMy ci>POHTY CHrHana, 3a,D;ep>KaH­

Horo JIHHBeii 3a,D;ep:>KKH, BKJIIO'IeHHOB Me>K,D;y pa3'beMaMH 

"JI3". Cpa6aTLIBaHHe npoHCXO.D;HT Ha nopore 8-10 MB. 
PerynHpoaKa nopora npHBJI3KH ocymecTBJIJieTCJI noTeH­

UHOMeTpOM R31. ,[J.JIJI Toro, 'IT06LI He npoHcxo,D;HJio 

BCKa:>KeHHB BpeMeHHOH OTMeTKH KaHana KBll B6JIH3H nopora 

cpa6aTLIBaHHJI ,D.HY, B KaHan KBll aae,D;eHa 3a.D;ep>KKa 

10 HC Ha BXO,D;e ,IJ;HCKpHMHHaTOpa • 

B pe:>KHMe MO,IJ;bl DJiaBaiOmero nopora DOTeHUHOMeTp 

R31 D03BOJIJieT DO.D;06paTL ODTHMaJILHLIB nopor npHBJI3KH. 

)J.HY CO,D;ep:>KHT aHaJIOrH'IHLIB ycHJIHTeJIL C peryJIHpOBKOH 

DOpora C DOMOmLIO MHOroo6opOTHOrO DOTeHUHOMeTpa R 12 H 

R-S TpHrrep .D;JIJI ynyqweHHJI noporoaoii xapaKTepHCTHKH. 

KaK DOKa3aJIH HCCJie,D;OBaHHJI, BBe,D;eHHe TpHrrepa cymecT­

BeHHO yMeHLWaeT 3aBHCHMOCTL nopora cpa6aTLIBaHHJI OT 

,IJ;JIHTeJILHOCTH cl>pOHTa BXO,IJ;HOrO CHrHaJia. JlorHKa c6poca 

TpHrrepa TaKOBa, 'ITO OH c6paCLIBaeTCJI 6onee D03,1J;HHM 

H3 .D;Byx cHrHanoa: BbiXO.D;HbiM cHrHaJIOM cxeMLI H- HE 

54 HJIH 3a,D;HHM cl>pOHTOM CHrHaJia )J.HY. 3TO HCKJIIO'IaeT 

Heonpe,D;eJieHHOCTH H BTOpH'IHLie cpa6aTLIBaHHJI TpHrrepa 

Ha nopore cpa6aTLIBaHHJI ,[J.HY • 

BLIXO,D;HOH CHrHaJI COBDa,D;eHHB yKopa'IHBaeTCJI H 3a­

nycKaeT O.D;HOBH6paTop Ha Ka6ene S4 , S6. ,[J.JIHTeJILHOCTL 

CHrHaJia O,IJ;HOBH6paTopa pasHa 15 HC +4t dJK. ,lJ.JIHTeJILHOCTL 

yKopo'leHHoro cHrHana coana.D;eHHii - 6 He. ,[J.anee 3TH 

CHrHaJILI qepe3 nponycKaTeJIH S7 H SS nocTynaiOT Ha 

BLIXO,IJ;HLie KaCKa,D;LI. C DOMOmLIO nepeKJIIO'IaTeJieB ll2 ,IJ;JIH· 

TeJILHOCTL BLIXO,IJ;HLIX CHrHaJIOB Ha pa3'beMaX 1-4, 3, 4 
MO>KeT 6LITL C,D;eJiaHa JIH60 ci>HKCHpOBaHHOH /6 HC/, JIH60 

perynupyeMoii /;z.15 He/. TaKoe pa3.D;eneuue BbiXO.D;HLIX 

CHrHaJIOB D03BOJIJieT yMeHLWHTL cl>oH CJiyqaiiHLIX COBDa,D;e­

HHB npH HCDOJIL30BaHHH CHrHaJIOB ,D;HCKpHMHHaTopa O,IJ;HO· 

apeMeHHO ,IJ;JIJI OT6opa BpeMeHHOB HHci>OpMaUHH H opraHH· 

3a:UHH COBDa,D;eHHB B 3a,D;aHHOM BpeMeHHOM HHTepBaJie. 

HaJIH'IHe conpJI>KeHHLIX no nonJipHOCTH CHrHanoa 3, 4 no-

3BOJIJieT JierKO opraHH30BaTL aHTHCOBDa,D;eHHJI. llpO,D;Jieaa­

HHe ,IJ;JIHTeJILHOCTH BbiXO,IJ;HOrO CHrHaJia npOHCXO,D;HT npH 

nona,D;aHHH BTOpH'IHLIX 3anycKa10mRX CHrHaJIOB BO BTOpyiO 

DOJIOBHHY ,IJ;JIHTeJILHOCTH CHrHaJia, ccl>opMHpOBaHHOrO O,D;HO· 

BH6paTOpOM. 
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CxeMa HH~HKaUHH C06paHa Ha HHTerpanLHOH CXeMe 
Sll, TpaH3HCTope T5 H cBeTo~Ho~e AJI102.6. 

Hccne~oBaHHB xapaKTepHCTHK KOMrreHcauHH ~HcKpHMH­
HaTopa rrpoBo~HnHcL Ha 6noK·cxeMe puc. 3. H3MeHeHHe 
aMITllHTY~HLI CBeTOBOrO HMITYllLCa OCyi.QeCTBllBllOCL C rro­
MOI.QLIO rronspoH~OB B ~HarraJoHe 1 : 100. HJ pHCYHKa 

BH~HO, 'ITO BpeMeHHOH C~BHr BLIXO~HOrO CHrHana ~HCKpH­
MHHaTopa /rynBHHe/ He rrpeBLIWaeT ~llB KOMITeHCHpOBaHHOH 
MO~LI CF 0,2 ± 75 Hc B ~HarraJoHe 1 : 85. ,ll;ns rroporoBLIX 
aMITllHTY~ rynBHHe B03pacTaeT H3- 3a orpaHH'IeHHOH ITOllOCLI 
rrporrycKaHHB ~HcJxl>epeHuHanLHoro ycHnHTens. Hy)I(HO JaMe­
THTL, 'ITO ~nB He6onLWHX ~HHaMH'IeCKHX ~Harra30HOB CHr­
HanoB Mo~a ~BoiiHoro rropora o6ecrre'IHBaeT ~ocTaTO'IHO 
XOpOWYIO He3aBHCHMOCTL BpeMeHHOH ITpHBB3KH OT aMITnH­
TY~LI BXO~HOro CHrHana /B 'laCTHOCTH, ~llB ~HaiTa30Ha 1 :10 
rynBHHe He npeBLiwaeT ±100 nc/. 

Ha puc. 4 rrpe~cTaBneHLI KPHBLie BpeMeHHoro pa3pewe­
HHB, rrony'leHHLie C pa~HOaKTHBHLIM HCTO'IHHKOM 6 °Co B 

paJnH'IHLIX ycnoBHBX. BpeMeHHoe pa3peweHHe B 20~-HOM 
3HepreTH'IeCKOM OKHe /B6llH3H MaKCHMyMa ~OTOITHKa/ ~llB 
CUHHTHnnsTopoB Pilot F ¢ 8 x 10 MM 2 B pe)I(HMe ~Byx­
rroporoBoii MO~LI cocTaBnsno 195 nc, a B pe)I(HMe MO~LI 
CF 0,2 - 200 nc. ,ll;ns CUHHTHnnsTopa Na J( T l) pa3Me­
paMH ¢ 38 x 32 MM2

B Tex )l(e ycnoBHBX ~ns MO~LI D L pa3-
peweHHe cocTaBHno 640 nc H ~ns MO~LI CF 0~2 - 710 nc 
/puc. 46/. 

Ha Me30HHOM ITY'IKe CHHXPOUHKllOTpOHa Jia6opaTOpHH 
s~epHLIX rrpo6neM OHJIH 6LinH rrpoBe~eHLI HJMepeHHB cocTa­
Ba rryqKa /rrpH HMrrynLce -410 M3B/c/ c rroMOIULIO crreKT­
poMeTpa no BpeMeHH rrponeTa. B 6a30BLIX c'leT'IHKax Hc­
rronLJoBanHcL rrnaCTH'IeCKHe CUHHTHllllBTOpLI Ha OCHOBe 
ITOllHCTHpona paJMepaMH 3 X 3 X 3 cJti3 H 4 X X 4 X 2,8 CM3, 
Ka)I(~LIH H3 HHX qepe3 CBeTOBO~LI ITpOCMaTpHBallCB ~BYMB 
~OTOYMHO)I(HTenBMH, XP-1020 H XP-2020 cooTBeTCTBeH­
HO. IlpH HCITOllL30BaHHH B CITeKTpOMeTpe OITHCaHHLIX BLillle 
~HCKpHMHHa TOpOB 6Lina rrony'leHa WHpHHa ITHKa Ha nonyBLI­
COTe ~llB 3lleKTpOHOB - 130 nc. 
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Puc. 4. CneKmpbl y-y- coenaoeuuu npu pa3Aut~uou wupuue 
aMnAumyOHbiX cneKmpoe. 
a/ cmapm 
XP1020, NE102, rh 25 X 25 MM 3 

1. 1,08 M3B ~ 1,33 M3B 
2. 1,08 M3B - 1,33 M3B 
6/ cmapm 
XP1020 ' NE102 ¢25 X 25 MM3 

1. 1,08 M3B - 1,33 M3B 
2. - " 
3. - " -

10 

em on 
XP1020, NE102 ¢ 25 X 25 MM

3 

1,08 M3B - 1,33 M3B 
13,3 K3B - 1,33 M3B 

em on 
XP1020, NaJ(Tl) ¢3_x32 MM 

2 

1,08 M3B - 1,33 M3B 
1,33 K3B - 1,33 K3B 

33 K3B - 1,33 K3B. 

! 

+ 

~ 

0eH08Hble napaMelllpbl yHueepeaAbHozo 
oueKpUMUHamopa 

Bxo.D;Hoe conpoTHaneHHe 
0Tpa)l(eHHJI OT BXO,IJ;a 
,ll;Hana30H BXO.D;H.biX CHrHaJJOB 
PerynHpoaKa nopora 

- 50 OM 

- He 6onee 8~ 
- 50MB- 5 B 

.D;BCKpBMBHa.uBB - 50 MB - 1,05 B 
MepTaoe apeMJI * : 

a/ a pe)KBMe LE onpe.D;enJieTCJI .D;JJBTenLHOCT.biO axo,IJ;­
Horo CBrHaJJa Ha nopore .D;BCKpBMBHa.QBB, HO He MeHee 
16 He; 

6/ B pe)KBMe DL onpe.D;enJieTcJI .D;JJBTeni:.HOcTLIO BXO.D;Horo 
CBrHana Ha nopore 8 MB, Ho He MeHee 40 He; 

a/ a pe)KBMe CF onpe.D;enJieTcJI .IJ;nHTeJJLHOCT.bro axo,IJ;­
Horo CHrHana Ha nopore 8 MB, HO He MeHee 50 He. 
3a,D;ep)I(Ka B.biXO.D;H.biX CHrHaJJOB * : 

a/ B pe)KBMe L E 
6/ B pe)KBMe DL, CF 

,ll;JJHTeJJ.bHOCT.b B.biXO.D;H.biX CHrHaJJOB: 
aj ~HKCHpOBaHHaJI 
6/ perynHpyeMaJI 

CTa6HJJ.bHOCT.b Ja.D;ep)I(KH 
cpa6aT.b1BaHHJI 
CTa6Hn.bHOCT.b nopora 
cpa6aT.b1BaHHJI 
YpoBHH B.biXO.D;H.biX cHrHanoa 
H CHrHaJJOB ynpaBJJeHHJI 
ryJUI~J:He B.biXO.D;HOrO HMITYJJ.bCa 
B ,IJ;Hana30He aMITJlHTY.D; 

a/ .D;JJJI ~pOHTa 5 He 
6/ .D;JJJI ~pOHTa 20 He 

_ 25 He; 

- 30 He + t JI.3 • 

- < 6 He 
-}5 He+4tcp.K. 

- 1,8 ne/MB 

- 0,05tfo/ zpao. 

- 0-16 MA/50 OM 

- 1 : 50 
- 75 ne; 
- 175 ne 

* Cne.D;yeT OTMeTHT.b, 'ITO HcnonLJoaaHHe 6onee 6.blcTpo­
.D;eiicTBYIOUUIX KOMflOHeHTOB B Ka'leCTBe .D;H~epeH.QHaJJ.bHOro 
ycHJJHTenJI cHrHanoa /HanpHMep, aHanorH'IH.biX MC 10116 
~HpM.bi "Motorola" / no3BOJJHT yny'IUIHT.b 3TH napaMeTp.bl 
.D;HCKpHMHHaTopa. 
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B 3aKmo'leHHe aBTOPbl non~>3YIOTCJI B03MO)KHOCThiO abl­
pa3HTh 6naroJJ,apHOCTh li.)l(.3anHXaHOBY 3a H3MepeHHJI, 

npoaeJJ,eHHble Ha Me30HHOM ny'IKe, li.A.AnHKoay H H.«<».lliKo­

na 3a noMOIUh B H3MepeHHJIX, a TaK)Ke B.r .3HHOBY H 

B.~.KpbiWKH~Y 3a ue_HHble o6cy)KJJ,eHHJI. 
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NIM, 104, 581 ( 1972), 

PyKonucb nocmynuAa e U30ameAbCKUil omoeA 
7 woHJI 1976 zooa. 
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Y CJIOBJUI 06MeHa 

llpenpHHTW a coo6uteHBll OHJIH paccwnaiDTC116ecnnaTHO, Ha ocHoBe 
B3aBMBOrO 06Me&a, YJIBBepCBTeTaM, BHCTHTyTaM, Jia6opaTOpH11!\d, 6H6-
JlBOTeKaM B Hay'IBWN rpynnaM 6oJiee 50 CTpaH. 

fiOMBMO peryJIJI.pBOH pacCWJIKB B nopli.~Ke 06MeHa,H3~aTeJibCKHH 
OT,IleJI elKerO~O BlaiDOJIHJI.eT OKOJIO 4000 OT~eJIJ.HiaiX 3aJJpOCOB Ba BLI­
CWJIKY npenpBHTOB a coo6meaai OHJIH. B TaKBX 3anpocax cne~yeT 

"06JI.3aTeJIJ.HO YKa3WB&TJ. BH~eKC 3aDpaiDBBaeMoro B3,A&HBJI.. 

A.rtpeca 

llBCJ.Ma no acew aonpoca:M o6Neua ny6JIBK&IlBJI.NR, a TaKlKe 3anpo-
cw ua oT~eJIJ.uwe R3.1l&HRJI. cJieJJ;yeT uanpaBJIJITJ. no aJJ;Pecy: 

101000 MocK6a, 
FAa6Hwi1 no.,•aM•, n/11 79, 
H3oa•eAr.cKui1 o•oeA 
()5~eOUHeHHOZO UHc•u•y•a 
JIOepHWX UCCAe006aHui1. 

A.llpec ~· nocLIJIKR acex ny6JIRK&URi a nopJIJJ;Ke o6weua, a TaKlKe 
JlJIJI 6ecnJI&THOB DOJlDHCKR Ha aay'IBLie lKYPH&JIW: 

101000 MOCK6a, 
FAa6Hr.ri1 no'l.aM•, n/11 79. 
Jlay'IHo-•exHu'lecKaJI 6u6AuoaeKa 
06~eOUHeHHOZO UHc•uayaa 
JIOepHJ.IX UCCAe006aHUi1. 


