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© Epu.~HCJCuu 41uau'1ecJCuu UHCTUTl/T, 1977 
' H 

.: · 
·~' 

no CllOHM ll03MOXHO..;THM .ztpeticpOllaH Ital.!epa flOJIHOCUiO 3al.leH.f!eT 

>!rnpo:syro [I ) , a. MaJioe uepnioe :speun ;llpelirJ!o:soM KaJ.lepu no3:i;o­

JIReT pes1<0 y:Be.Jiwmn cKopocn Ha6opa cTai'HCTlllKH. 

AnH C03;ll8H~H MarHHTH oro oneKTPOMeTpa Ha OCHOBe ;llpe~cpOBWC 

Kauep, p'a60T8.10il{V.X Ha .lIHHHH c 8BM, Clwrn v.arOTO.BJieH!i ~Be MO,!tldilJH­

Kal\}IH ~BYXKOOPAHHaTHlilX JO{ co CJie.zzym~HW! napaMeTpai.m: 

I. pa6oqaa lIJIO~a.zu, - (1008 x 432) 1i1w2 

.l{peil\IJOBOe paCCTOflliHe - e ::: 24 MM. 

rmJrni;recTBo c~trHaJL&Rl:lX npoBOJIO'<ieK X-Koop.ztHHaT1>1 - 21 

-
11

- -"- -
11

- Y-Koop]lHHaT!i - 9 
2 2. pa6oll:al'! IUIO~a.itJ> - (360 y; I68} MM 

;:tpeit!IJOBOe paCCTOHH.1'!6 - e = 12 MM 

KOJIHqecT:so cMrHaJI.DHHX npoBOJioqeK X-Koop]lHHaT1>1 - IS 
-"- - "- -"- Y-KOOp.ztHHaTbl - 7 

KOHCTPYKIUfa H TeXHOJIOrHa H3rOTOBJieHHH Ka.Map 

Bee MO.ztH\P»K~H ClnoxoB .ztByxKoop;zti!HaTHJ!..( .ZUC no Koacr.pyK~HH 

H TeXHOJIOrHH ~3rOTOBJI6HHH H~eliTHqHH. Ha PHC.I npnBe~eH cxeua­

THQHhllt paapea 6noKa H3 ABYX .zuc (X H y · KOOPAHHaT1>1). BnoK cocxo~ 

HT H3 8 CKJieettHWC CT6KJIO!eKCTOJIHTOBHX pau [ 2 ] ' nocne~He CTfi­

rHB8JOTCfi m~JlbKaMH Mez.ilY ;llllyua MerannaqecKHUH pB.llaiw Ha .ZWPWIB>~ 
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MHHHH. YWIOTHeHHe ocy~eCTJlJIHeTCH npOK118,ltKaJIH H3 nopHCTOA pe-

3HHli. MexsneKTpO;!Uilie paccTOHHHH 6 llM Blll.1t8PSaHli c TOqHOCTbD 

±o,r MM. KaTO;zuIHe llJIOCKOCTH HaMaTliBaJIHCb Ha HaMOTOqHou CTa.H­

Ke npOBOJIOqKoA H3 6epHJIJIHenoa 6pOH3li ¢ O,I Mil npH HaTHJteHHH 

300 rp H pacnaHHli Ha neqaTHlie aneKTPO.l!H. CurHaJibHOI HHT:&E cny­

lUIT aonoqeHaa ~oJU>wpauonaa npoBonoqKa ¢ 0,02 MM npH HaTH!te­

HHH 50 rp. 

JlJIH o6ecneqeHHH ;l\OCTaToqHo O;nHOpO;nHOro 3JieKTpHqecKoro noJIH 

no BCeuy )ijlelWOBOllY saaopy Ha npOBOJIQqKH KaTO;nliblX llJIOCKOCTel, 

HaMOTaHHwc c marou 2 MU , no,7.taeTca noapacTam~ee HanpHxeuHe OT 

LJ mi. rt B 06JiaCTH CilrHan:&HliX npOBOJIOlleK ;l\O U ma.x B 06JiaCTH 

noTeHI~HaJI:&HblX f 3 ] • Pas;l\eJIHTeJI:&aa.11 nnocKOCT:& aaxo.itHTCfi no;zt 

Hanpfil!6HHeu u min • a IlOT6Hl(HaJll>HH6 llPOBOJIOqKa CHrHa.JI:&HblX 

lIJIOCKOCTea - LJ rno..x • J!eJIHT6Jll> pacnaHH IlPlDlO Ha KaTO;!UiWC 

3JI6KTP01\8X. BXO;nHHe OKHa Kauep H3rOTOBJieH~ HS uaiblapa TOJillU'IHOM 

50 MKll. 

JlJIH C03;1\aHHH O;zuIOpo;nHoro nOJIH B;l\OJI:& cHrHaJI:&HblX HHTel Heo6-

XO;l\HMO o6ecnequT:& ax napaJIJieJibHOCT:& COOTB6TCTBYDllU'lll HHTRK Ka-

TO;!UIWC Il.7IOCKOCTe~. c aToa ~eJI:&m Ha CHrHan:&HHe DJIOCKOCTH 'AO 

Ha.llOTKH npe;l\BapHTeJibHO Ha.HOCHJIHC:& MeTKH c TOllliOCTbD~0,05 Wl. 

A AJIH 06ecne11eHHH napaJIJieJI:&HOCTH HHTel CHrHaJU:>HWC llJIOCKOCTe« 

HHTflll KaTO;nHblX, llJIOCKOCTH BHCTaJIJUIJDTCH ;l\pyr OTHOCHTeJl:&HO ;l\pyra 

weTOAOM "cJIHHHH.R TeHeM" OT COOTB6TCTBYl>IIIHX HHTei. 3aTeM B 6aao· 

BHe OTBepcTHH pa.M BKJieHBaETCH M6TaJLlIH118CKHe KOJI:&~a c BHYTP6HHHM 

AHWi6TpoM, paBHW4 ;l\HaM6Tpy CTHrHBaIODtHX WIOCKOCTH mllHJieK. TaKafi 

reXHOJIOrHll Il03B0Jlfi6T BHCTaBHTl> HHfH CHrHaJII>HblX DJIOCKOCTel c 

ro11HocT»m t 0,05 llJi. Ilocne c6opKB xa11epa nponep&IIHC:& aa rep11e-
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TH'll:HOCTI>, aJieI<TpHti ecKym H30Jill!'.{ID'J . heq1rn raaa 11epe3 ynnoTHeHli!e 

MeH:&ille I, 5 11/1J.ac npl! H3Cib!Tot1;i10M :ita:a11emm :s Kauepe 0, I + 0, 3uM 

pT.CT. 

~onpoTHBJI6Hli!e H3 0llfi!'.{HM Me~AY ABYMll COC6AHHMH KaTOAHb!MM 

npo110JI01mru.rn He MeHee 20 MoM. 

~CCJle;z\OBaHHe OCHOBH!iX xapaY.Tepv.cTMK Rauep 

a) Kauepb! pa6oqeil IIJio~a.zu,D (IOOB x432) Ml.12 

IlpoBepKa pa60TOC noco6HOCTl'l KaM:ep 11 liCCJI6AOllaHlire OCH OBHblX 

pa60tIHX xapaKTepHCTHK npoHSBOAHJIHCL Ha ycTaHOBKe , WYHK~li!OHaJIL­

HaR cxeMa KOTOPOM npHBe:iteHa Ha pHc.2 . KaMepb! 06Jiyqa.JIHCh HCTOtI­

HHKOM 144ce t1epea CHCTeMy KOJIJI111MaTopoB, HHwopua~Ha nocJie 

T-A npeo6paaoBaTeJIH nocTynana Ha aMIIJIHTYJUi!:ill aaan111aaTop (AA). 
CHCT611.a H3 C~lllHTHJIJIHIV10HHhlX cqe'l''ll:HKOB H KOJIJililll.aTOpo:s nepeMelila­

Jiac:& no Bcefi IIJIOlila.itH Kauep. Pa6oqHM raaoM CJIYllHJia cMeCb 

90% Az + IO% !llao6;)'TaHa. 

IloJiyqeHHb!e xapaKTepHcTHKP. B npeAeJiax ow1160K OA1rna1rnmi .ztJia 

x H y KOOP'AHHaT H B ;z\allLHefillleM npHBOAfiTCfl xapaKTe1' '11J f J;,. v; Ka­
KO~-JIH60 lil3 Hli!X. 

Ha PlllC. 3 ;l\aaa aa:sacHMocu aqllJ?eKT1rni;ucT11 penc:rpar.urn O.llHO~ 

CHrHaJI:&HOit npOBOJIO'IKH OT um in. npK qJMKCl'lpOBaHHOM u ma.x 

Kpli!Blie a<Il\PeKTlllBHOCTeit, CHHTNe no BCe~ qyBCTBl'IT6JlbHOit IlJIOlila;z.(111 

Kauep x Iii y • BlifmHJIH H;l\eHTHllHOCTh Bcex ClilrHaJibHl:lX HHTe~ 

aTouy napaKeTpy B npe;l\enax 50 + 70 B. 

no 

CHrHa.JIN c 11yBCTBHTe11bHl:lX HHTett ycHJIHBaJIKcb 8-Am KaHarrbHblM 

ycHJIHTeJieu c noporoM I tnv ( ± 20% ), c BXO.ltHblM conpo:r111mre-

1rneK I, 6 Ko:r.1.. 
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Ha p11c .4 noKaaaHa aaBHCllJMOCTI> cKopocTM ;14pe.liqia OT Uma.x 

MMeeTCH ~ocTaToqHo m«poKoe IIJiaTo no lfm~x , KOTopoe o6ecneqH­

:eaeT nocTOHHCTBO cKopocTllJ APBHWa no Bcewy ,Llpei~oBoMy aasopy. 

oTo xopomo HRJ1~CTp11pyeT pHc.5, r~e npHBO.IlMTCR SaBHCHMOCTb Bpe­

MeHM ,Llpe.l:t\fl& OT nyTllJ ~peittJ]a. B npe]teJiax OlllHCiOK l1;jMepem1.l1 STa 

3aBHCHMOGT:O JI,HHeMHafl. 

~ ,IlarrI>Hetlme.14 :ace i1ccne.no11aHMH Kaarnp npo2:rno,li11JJ11t1c:o npH ra­

~o:eoM HarronHeHHV. 80% Az T 20% CH4• Ilepexo,Il Ha TaKym raso:ey~ 

CMeCE· o6yCJ10BJieH 60J1ee HH3KHJU! pa60'l.HWI HanpirnteHHllM.H ~KaK 6y­

~eT I!OKa38.HO HM.lll.6) llJ HaJrnq11eM paJU1aL\l10HHOro :>cix.lieKTa npH HanoJJ­

Hemrn if300yTaHOM [ 4] • 

Ha pHc.6 (a,6,:e) noKaaaHN ceue~cT:ea Kp«Bwc aaaHCHMOCTH 

aqx])eKTHBl!OCT!-1 perwcTpa~MH OT u min. npH pa3HWC g)MKCHPOBaHHWC 

3Haqemrnx U rna.x • TaM llte npwBO;llMTCR 38BHCHKOCT:& cpe,IlHHX lllY­

MOB c OAHOtt npOBOJIOqKH. Ha pHo.7 AaHa 3aBHCHMOCT.b CKOpOCTH 

Apett~a OT (jm~x· ~CXO,Ilf! M3 pesyJI:OTaTOB p.Hc.6-7 Bbl6HpaeTCH pa-

60tiHH pel!CI.11l Kallep ( LJ rna.x ::: 4,0 KB; U,.," = 1,35 K:B) , KO-

TOpblri 06ecnet1.HB86T ITOCTOHHCTBO CKOpOCTH ,Ilpe«~a no BCelly ,Ilpett~o­

BOllY aaaopy np.H BhlCOKOtt atixI>eKTHBHOCTH perHCTpa~HH. 

6) KaMephl pa6ot1e« IIJIO~a.zu,m (560 x 168) MM2 

EJIOKl1 ,Illlyxxoop.l(KHaTHwc JU{ pas11epa1m (.%0 x l68)K142 npoxo­

.IlMJIH Te lK6 ca1me CTeH,l.lo:a1i1e v.cnh!1'a1:rna, qTo .11 Hauephl paaMepa.M.!i 

(1008 X 432) MMz. 

i:la pzc.8 IIOK83a.Ha THilMl!Haa KapTima 3a:B.l!CHMOCTH a(j/qieKTHB!IOC­

TH OT U triin 'AJIH paaHwc ipmte.11poBaHHWC Um~x • Cpe,llHil!e wy1m 

c O,IlHoit upoBOJIOtlKH ,IlOCTHrBDT IO + 50 r~.Pa6ot1ee HanpalKe1rne 

uml.n = 1,3 KB, Umo..x.= 3,4 KB. 
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B) orrpe,lleJieHHe KOOp,ll.HHaTHo« TOtlHOCTH ~K 

w.Hp.HHa BpeMeHHoro cneKTpa, CHHMae1mro c llYBCTBHTeJJ!>HOti 

rrpoBOJlO'lKi.f, onpe,IleJitteTcH Tpeua <f>aKTOpau.11: I) Toquoc T.bJO KaMep1i1j 

2) illHPHHOH nyt1Ka, BhlpeaaeMoro KOJIJI.HUaTopaMH; 5) aqxpeKTOM MHO­

rOI{paTHoro pacceairna aJieKTpoHo.s :e raao:soM OCi'Deue KaMep1i1. 

C:i.fa1 11Hg)OpMa4lrn c ApeflcpoBblX Kai.wp oc;yll(ecTBJIHJlCf! aJJeKTpo­

HHKoi1, YJYHKU.HOHaJI!>!iaf! cxeMa KOTOJJO~ 11PMBe,IleHa Ha JJHc:.9.LiJlR 113-

;,;epeu~rn :epeMem1 .l.lpei1\{;a 11cnoJJ.b30:SaH MeTO.l.I ..,peMa-ai.1nJJ11Ty.l(ttoro nµe­

o6paaonaHMff c ,Z1111iaMH'l!ecKJ1Jl4 aanoi.11t1Ha11ueM aHanoro:eblX cl1rHaJJon E 

KalK}.\OM KaHaJie [
5

] l1 nocJ1e;eyJOil(Ei~ KOMMYTaliHeti MX K 0,1.\HOMy aM­

ITJll1TY,IlHO-L(l1g)pO.BOMy rrpeo6pa30BaTeJIJO Al.(IT. 

~Ml1YJl.bChl co cpa6oTaBilll1X Cl1rHaJI.bHNX Hl1Te~ ITOCJle YCl1Jl6Hl1H l1 

lPOPWfponaHHR yci.fJII4Te.1Ia1.1«-'1Jop1.rnponaTeJIRM11 'l!epe3 mrnmo c;naa11 

IlO.zia.DTca Ha cxeMy BL!AeJJemrn :speM.eHHoro MHTep:saJra <IiBM. llp11 

OAHOBpeMeHHOM l10CTy ID!eHl1.H <. B npa,LleJiax t ~p. IT!O.l( ) TPHP.rep-

Horo CMrHan:a , Bhlpa6aTN.BaeMoro 61i1crpoi1 Jlor11'l!ecKott cx~llo~ OT6o­

pa C06t1Tl1~, <llml g)opMHpyeT l11'nyJI:i. c c ,llJ!i!TeJI.bHOc T.bJO pa.BHOtl Bpe­

MeHl1 ,Ilpe~<f>a . Bpeua-aMnJ111Ty,IlHhle KOHBepTOPhl (BAK) npeo6pa3yID T 

BpeMel!Hble HHTepnam1 B nponop4HOHaJI:OHhle l1M IIOTeHL(l1aJI1i1, J{QT!Jpb!e 

33ITOMllJ H8.JOTCH B 3Jl6M6HTax ,I(J1HaM11GeCKOtl naMHTl1. 0,I(HOBpeMeHHO 

lo!elif!IOT CBOe COCTORH.He COOTBeTCTBYJC)ll\116 Tpl-frrephl perl!CTpa HOMe­

pa Ka.HaJia. flo CMrHany "aanpoc" 6JIOK ynpa:sJieHWR BY itiopi.rnpyer 

.110CJ!6,I(OBaTeJI:OHOCT.b CHrHaJJOB, ynpaBJlfllOlJ4HX pa.6oTo.I! KOMMYTarupa, 

Al.(!1 H perHcTpa. Ha'iH1:ta6TCf! U.HKJI 11.0,IlHpOBan~ht AaHHliX., flo OKOU-

48HJ4H np~o6paao~a1111a a»IUIHTJJ.ia-KoA ~Il BL!AaeT c11r11a;z, paspe­

lllru:Jl~Hit aamwi:,, 11 B rrpoMe;ey"'O'l!Hoe sano11HHa.JJIJle6 ycTpoacTI10 l13Y 

BllO,lV5TCf! HHf1lo pMa!.iHff' npe,l),cTaBJieliH&f! B Bff,/le 16-TH pa3pffAli0ro 

c11o:sa: 8 614T - Bpewa .l.IP6"'1Ja: 3 6l1'ra - HOMep KaHana B rpynne, 
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4 6HT8 - HOMep rpynru1. Ilocne aanHCH EY YCTaH8BJIHBaeT B CGCTOH­

mrn Hyn1> cqen1tKH AUil H rp11rrep per1r1crpa onpawHBae11oro KSHaJia. 

fio OKOHqaHHH 06pa60TKH ](a.JiHblX 0]4HOrO C06b1THH CHrHaJI "aanpoc11 

CHHMaeTCH H Haq1r1uaeTCH BblBOA A8HHblX H3 Il3Y BO BHemHX>D lla.MHfb. 

Ilpe;icrcuorpeH nocneAOBaTeJ!bHbltt BblBOA aanHcaHHOtt HH\l!OPMEUUfH Ha 

WfllJPOBoe ra6no. 

B cnyqae m< co C](BHHYThU.IH Ha mar a.HOAaMH cyMMa BpeMeH ;1tpett­
<I>a AO COOTB6TCTBYD~HX 8HOAOB npH nepneH](HKYJIHPHOM npOXOJKA6HHH 
He aaBHCHT OT uecTa nona](aHHH qaCTHI.t (f 1 + t 2 = T0 ::: L : const ) , 

1J9p 
a WHpHHa BpeMeHHOro cneKTpa o6yc~aBJIHB86TCR KOOPAHH8THO~ roq-

HOCTbD cai,mx Kauep H MHOrOKpaTHblM pacceHHHeM 3JI6KTpOHOB B 

raaoBOM o6beue JU{. 

Ha pHc.IO,II IlOKa38Hbl BpeMeHHble Cil6KTpbl, CHHTb16 c aHOAOB, 

CABHHYTHX Ha war, a pacnpeAeneHHe cy11111i1 BpeueH noKaaatto Ha 

pHc.I2. 

B npeAilOJIOZeHHH OAHH8KOBOtt npocTpaHCTBeHHOtt roqHOCTH Ka»ep 
II 6e3 yqe'l'a 3~KTa imoroKpaTHOro pacce!lHH!l 3JI6KTPOHOB H !f8KJIOH­

HIDC TpeKOB HM66M 6 < 0, 5 MM, 

.lVIR onpe.neJiemrn npocTpalWTB6HHOtt TOqaoc TH ,lU{ npOBO,l(HJiaCl:. 

cepirn ;rnuepemrn: c o6IUY!M ¥.01rnqecr:soM ""--' 1000 co61i1THit. 

r) Ilpo:se.l(eHhl npe~DapHTeRhHNe HCilblTaH14ff KaMep Ha KaJIH6po:aoq­
HOM 3JI6KTpOHHOM nyqKe. G llOMOUU>n JIHH6HHOrO YCWIHTCJIR (K03<PQ.ll!~H­

eHT nepe.l(aqH - 50) CHHMaJICH aMUJIHTy](Hbitt Gil6KTP HMilYJibCOB OT Ka­
i.iepbl. 

Ha pHc. I3 noI<aaattbl : I) orHomeHHe •urnna HMllYRbCOB OT yc1urn-

:re1rn ¥. qHcJiy TpiirrepHblX CHrHano:a B aaBHCHMOCTH OT YPOBHH ,lUfCl(pH-· 

MMHa~HH; 2) cneKTP aMllJIRTY.zt OT RHHC~Horo YCHJIHTCJIR. 

Ha pHC. I4 noxaaaH npo!l>.i!JID nytrna, CHHTOrO O.ll;llOBpeMeHHO :a 
Tpex KaMepax:. Ha pacnpe.l(eJieHH~ BM.ll;Ho,qro HM66TCH 3HaqHT6HbHl>di 
<lJOH 11 CJiyqaHHblX TpeKOB11 B Kauepax (MI'liOB6HH8ff aarpyaKa Ha HH.I:. 
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I0
6 I/~eK). Ha 3TOU WOHe XOpomo BJ:iA6Jlll!OTCH UCHTpu THJCCCTeU pac­

npe.l(eJICRHH. lliHpHHa pacnpe~eJieHHH BO Bcex Kallepax IlpHMepHO 0,l(H­

HaKOBaH H onpe.zteJieJiaeTCH MHPHHO~ nyqKa. 

i:>a.KJOO'ieHHe 

Coa.n;aHa CHCTeMa H3 ABYXKOOp.l(HHaTHhlX ~K. Ha CT6H,l(e HCCR6,l(O­

BaHbl OCHOBHble pa6oq14e xapaKTGf»!CTHKH ~K. IloRy'ieHa BblCOKaa 

acpqieKTHBHOCTb perHCTp&l.{HH, JIKHeHHaH aa:aHCKMOCTl:. KOOp.ll;HHaT OT 

Bpe11eH11 .npe~qia npH CT8.0llJI.l>HOM 3HaqeHI4H OCTaJIJ)HlilX napa~L< 0.B . 

HCIIHTaHHH IlOKa3aJIH B03MOXHOCTD H8llOJI.1>30BaHHH JU{ B Ka4eCTBe 

KOOpJt,liHaTHoro 'AeTeKTopa. 

ABTOPli BHpWKWJT 60Jibmyn apH3HaTeJIDHocTb B.Il.Ilyra'ieBuqy aa 
naHllble COB&Tli H :llBTepec, npOHBJI6HH!iUl B nponecce H3rOTOBJieHHfl 

JU{. 
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llO){!UlCH K Pl1CYHKAM 

PHc.l - CxeMaTHqaul1 paape3 6;roKa. 

PKc.2 - ~YHRUHOHaJILHaH cxeua aJieKrpoHMRJIJ npK npoBeJteBJIJK 

CTeH}{OBblX JIJCfiUTaHJIJ~ . 

Pwc. 3 - 3cMJeKTHBHOCTJ> c~1rHaJIL110~ HilTK B aaBHCKMOCTM OT Um<n. 

.t'JIJC .4 - CKOpOCTL ]tpeiilfla aJieKTPOHO:!i B 3aBt!CMMOCTH OT u ma.x 

Pwc.5 - 3aBKCHMOCTL BpeueHH ]tpe~qia OT KOOP~KH8Tli. 

Pac.6 - SqxpeKTHBHOCTL JIJ mywu CKrHaJ!LdOlt1 HKTH B 3aBKCHMO~TH 

OT Umin. 

a) U ma.x = 3,5 KB 

6) Uma.J( = 4,0 RB. 

B) Uma.x = 4,5 KB. 

PIL.? - C1topocn ]tpeltlqia aJieKTpOHOB B :F , , ,i._; ~i.:oc TJ.l OT Uma.x 

PKC .8 - ScMJeKTHBHOCTH cJ1JrttaJI.ott0L1 : ... '. : ·1! '' :ir: ··.;g; ;;: ·:·v. or U,,,111 
npw Uma.x = con.st 

PHC. 9 - <PyHKUKOHaJll>HaH cxewa ·~ ·beMa ~l oCpiiJG:rn:r. ;; :; ,~ ·.; ; ·; ~!(.,. ;: t~il. 

PKc.IO- i3peueHHOl1 cne1<Tp GKrHaJIOB OT at! C#l. 

PHc.II- BpeMeHHOl1 cneKTP c 11rtta.JI OB OT atto;11a, CMe1:;,% ;vr u HJ 

mar. 

PKc.12- Cyl4Ma Bpeu1:1H ApeUcIJa . 

PHc.13-

.l:'HC,14-

0THOmeHHe 1.rncJia llfMny11.1>ca OT y c llfJIHTBJIR K 1.rnciry TpHrrep­

HblX CHrHaJIOB B 3aBHCHMOCTllf O'l' ypo.BHfl ~HcKpl1M11ttlau.1rn; 

cneKi'p aMilJIHTY.1t OT JIHHe~HOI'O ycHJillfTBJIH. 

Ilpotl>HJII> nytma • 
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