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Pado'l'a mmo.-aeaa B E'peaac&o11 tasnecSOM RRC'l'll'l'J'H 
Jfarumlit PJ&OB0,1lWTeJ111: · nq11,1n {IBSBC>-ll&'l'emrnecax 

RaJK. C'l'apul •mm• C~'l'pf,llBD 
A.r.Oraaeo• 

OlpllllUHH ODnORell'l'll: )lOlt'l'Op (>Hlflte>..a'l'en'tnec'&11X 

IBJ&, C'l'&JIUI earum• CO'l'P1.1lllD 
.l~lt'.lfo'l'upaoal ( R 1H rp.CCP ) 
.llOK'l'Op psno-tm.'l'eMa'tnecax 
imp, c,.ap111ll R&J'IRlll CO'l'PJJlllB 
1.R.Jopa.n ( Eplll ) 

BeAJllU opraHJ1saii11J1: HAH a:x:P .... n.e.JecSe,.•• 

SanTa OOC'l'OHH • I8" .BRRp! I983r.,:a I4.oo w. 11& 

sace,ll&BIDI cneQHU11s11po:aanoro coBHa 1 OOIJ.03.0I EpeaRCttoro 
h9H'l8CJtOrO llRC'l'H'1'7'1'& ('75036, r.Epe•R, 1.1.Jtaptapna, 2) 

c l\llCC8P'faQHell MOIERO 09HaKONM'1'11C• B 6R6.IH0'1'8Jte E'plM. 

AB'l'opetepa'l' pasoc.aaa • /.E " ?et:~,a I982r. 
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06111A:fl .XAPAKTEPHCTHKA PA60Ti:l. 

hTYUHC>e'l'J. npo!SJleMY. Hcc.1e,1lODHMll DO'l'Olt& H COCTaBa 11.lpC>HHOR 
ltONDOH8HTY lt~'18CKoro H9.1.f'l8HHR D09BO.llll>T DO.lf'la'l'J. U8HRfl> HH­
tOJ>MallHI> od e.ApoH-lt,ll~pHYX B3aMMOJl8RCTBt(ltX npc 3H8pi'HJIX, HaMHOro 
npeBYm&l>lllHX ,1lOCTi,rayTwe H~ C0Bp&N8HHYX ycK~pHT8JIJIX. !H ycneli­
Horo pemeHHJI 8TOR 9a,lla'IH TpedyeTc~ ,1lOCTaToqHo TO'IRalt HAeR'l'H~H-
1tauH11 perHCTpHpyeMWX a,1lpoHOB, COCTOlllllHX, B OCHOBROM, HS DHOHOB, 
npoTOKOB • HelilTpoROB. TpaJLHUHOBHYe M8TOAY, HCDO.Jlbsye.Cwe ,JJ.Jl··· 
&TOR ue.llH npH HKSKHX &KeprH11x, B od.llaCTH &HeprHlit 0.3-5.0 TeB 
DpaltTHqec1tH R8DpHM8HMMY; HM8HHO. D03'l'OMY B fCTaROBlte "IlttoH" ~-
00.JlbSOBaR HOBYR M8T0,1l ~,lleHT~HKattHH qacTHU - ,1l8,~8JtTOpY peH'l're­
HOBCKOro nepeXO,llHOro 119.l:fqeHHJI (PIIM-,1leTe1tTop). IlpaKTH'lecxoe ,1l0-
1tasaTe.lbCTBO HX DpHM8HHMOCTH AJIJI H,1l81l'l'H~HltallHH 'l&CTHU B8011M& 
&lt'l'fUHO C TO'IKR SpeHHll. M8TO,llHltH tHSHKH BYCOltHX 8Hepr11A. C BY­
DOJlHeHiteM Hac'l'OllllllR pacSora MM811TCJI OCHOMRH no.1araT1>, 11'1'0 B 
06.laC'l'll 3H8prlll ~!000 ruB 'PllH-AeTeltTOpil RO.IHOOTbm 98.M8HJIT 
qepeuoscue C'leTqHKH. B CBHM c 8'lllM Hllaoe saaqea11e np11ocSpe­
ra11T BOnpoca, 8Bll9aHHYe c pacqe'l'OM • ODTRMHl&Qll81 PllM-,lleTeltTO­
poB, DOCltO.lbltf ·~B80'1'HH io 1tao'fo11•ro BpeMeaii M8T0,1lY llM811T 
OU8HO'IMYR xapanep'11 ae,DOSBO.lltff JlOCTllrRf'l'l> MUCRMUHOll pas­
pemam•eR.enocodHO~'l'll. 

Uen pe.60'1'H. 

I. Cos,laH11e·eunep11MenuHol 7cTaROmt1t, co•e•ll•ell pado'1'7 
Pi1M-,1l8T8ltTOpa c HOHRSauaollllllM JtaJIOpllMeTJIOM .l.IJI MCC.&e,llOBaBWll 
a,1lpoHROI ltOMDOHelfry ltOCU'leCJtOro H.,'leDJI B MRTepue 9tlepr•I 
0.3-5.0 TeB. 

2. Paspad()Tlta 'f()qftoro MeTOJ.a pac11era saqe• on'l'll•U•HHX 
1&paMHpoB PllH-,le'l'U'l'OpoB ,ult 11,leHTll(JllDQllH 'laCTMQ .,CottMX 
aRepr••· DOSBOJllt .. erO ,1l0C'l'l11"RJ'f• M81tCllMUHOlt paspe•••• 
cnocodaoc'l'JI. 

'.3. Mcc.H,l0BUUl8 DOTOlta H coc~a:aa qacTRU Ubde,llO Dpll B9allMO­
aelcTB1111 l!IApoBOB c H•ecTBOM ltUOpllM8Tpa, Jl.I• Hdae.111111 CllC'l'8-
lllS'l'R801t11X OllHdOlt B HMepellllllX c PIU1-AeT8ltTOpoM. 

HoBllSR& padoTY. atepBHe B 81tCD8pilM811'l'U c qacnua..11 ltOCMM­
'18C1tOro HS.IJ'18BWR C09,1l8Ra CBe'l'OCM.lbR8JI • DO.IROCT•• aBTOMaT119K­
poB811RU JOTUO•&• coqna ...... KPJDHeAll111t·Prn!-JleTltTOp C HORHSa-
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QMOH111111 ita.opiiMe!'jio• ail 1eciei0Ba1111• &ApollHOI KOM110ftell'i1il.UAHMM 
., n~pint' B M•poBOI npa&tftllte J.jUi peaeiliJI KOHttpe'f~O- ••siqeeKOI 
s&Aau lipnteaea ~JL"'KTop. aiepue paspa6o+a8 Tnslitt il rt111-
itepi&11tilll~ M9'0i ple'leTa saaqtad omnu••• nape.Jn'W* npoes­
n PJtMllX PllM-,aeTe&'l'opo• AMi uelftatnaun uc'1'au Jifcoait &ep­
r•• • B1ep111e no&asaao RUM'liiO ABJX KOiiiC»iell't • nOTOKt ~'ilU 
.u11CSeJ1,o nJil B1$11M0AllOT•li &Apoiloi • BtdOT:BOil DioptiijfTJ* • 
onpeauea npocSer notaoUliU ae1ttpu1tlioi (ADaonpoHi1teii) &bN00 

noaelltll. 
ffaY'!RU • OJ!f'fM'llOW U!•OHlt J!dcml. Cos.itaHMt JCTallOB&lt r 

"Ihloa• • DJlllM98111116M PllM-AetestopoB. DOSBoJIHJIO B OAHOM • TOM •• 
excnepaM111'H OJLHoBplMllRIO llOCHAOMT• DOTOJtM .n•OROB, npOTOllOB 11 

HtltpctHOB &oe••••caoro MillJ'llRlll • MX Bs&llMOA61c'l'Bll• •. MRTtPJa-

. •• '8'pr11I 0.'.3-5.0 hB. · · 
Hu eJllJQ'eT J1i·acc.1eaoB&iUIJI npe.P01191Horo lllUOI MeTOA& p6C'lt00 

.,. bM11M .. 1'RuX ••He&TOpoB. C09A&H JlOCft'lcmlO TO'llltil; ducTpdi 
• npootol onoiDCS moueHH sm11eR11I BCex .... oousaHH11x nape­
MHpo•. KOTOpll npll aanol ....... AeTIK'l'Opa odecne'lllMll'I' MMC11-
MU1'ff1il paspeaamQll cilocodaOC'l'•. MeTOA YllllJllJICUH 11 MOSeT dl'l'lt 

HODOJlllSOB&H ltU AJ1J1 Pmi-J!eteftopo:B,.OCBOAllHllX Ha MftOJl.9 8Htpr0-
BUAH9RIUI • 'fa& H C p&SJlt ... HOll pel'llOTpaUMll K:BaRTOB mH H 'l&CTllUll o 

Mco.1eao•1111e cnmt'fpa MllORHllX TO.l'l&O'I no&asann, 'ITO toaonl 
BIC,1lU QOHOB • notoa ........ x IApGHOB IU'llC'llT OT yc:IOBHI, aa­
.1ara11n1x ... MlllDUHfil Jl.lllHY &a0lt8Jl&, TU H JI& ......... ROI 
IHIJl'OIUl.llRlll pqa 11 1tUOptnlftpl. noosaso, 'ITO CO~Bl'l'ot-r­
Dal wlldop l'fllX JCSOB111 nosBOSlie'l' CJUCTMHHO ~elldM'1' ..... 
MllOllOJI Dpt :BllOOltOR lll)c)enneoc'fll pene'i'pauH a,apoaol IOMllOlllll'l'll. 

MsMepeHH DOTOKH p&SJD1'111YX solliloaelri q~ aDdt.ao I •••011- . 
MOC'l'11 OT e&eprn 8Jlpoilo:I 11 r.1y6MHa HX B98,...n18 0 H.l'l';t" 
UJIOptlMMp&. 

PesynRTa A•ccepraun 11 JlUW1el8eti ,...,. dvn 11000.aHOMllll: 
a) npa cosaaRd scnepnaeRTU•HYX yonlftOI o 11000.aHOHlmlM 
PIIH-aneno~· aa ycitopne.Hx ROBOl'O noao.a111M1 (JHK, LSP 1 n11.). 
a ~ax.e • a&enepMMeRTax c socllll'llOI.,.. ., ...... (npoeKT AJl)a 
6) MeToA Oll'l'•Mll'!&U•• PllH-aeTtatoJIO• CS1.a1T ttf'lodXoJL•• 11J11 npo1x­

TJJpoBaH1111 'faJtHX ycTpolCTBt noO&HYJ 01 DOIBOUeT on]ll.ll.llt• 
Bsaoocor.uco:saHHse napul'IJiM ,alftltopa M o6ecne11ml> •••u•­
HJD paspemu111111.cnooodaoon. 
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B) npH npoeKTHpoB&HHH 8KCDlpMM4!1H'l'Ul>KYX ycT&HOBOK, co,11.eptalllHX 
M&CCllBHHt MHmeHH, norJIOTMTeJ11!1 HJIH KallOpHMeTpY K pacnOJIOllteHHHe 
aenocpeACTBCHHO nepe,11. HHMH nponopUKOHaJlhHHC KaMepY, HeodXO,ll.KMO 
npe.Jl.YCMOTpeTI> Mepl AU MCF..JlDqeHK• ~OH& o6paTHOro TOK&, ,JI.lift qero 
MOryT 6H'l'h HCOO:lhSOBaHY KSMepeHHHe B H&CTO••eA padoTe OOTOKK 

'l&OTHU &Jll>tSCJlO. 
Anpo6auH padoTY. Pesy.11>TaTY, np11111eAeHHHe B ,11.wccepr&UMK, ,ll,01t-

J1&.;11.YBUMC1> Ha Bceco11sHYX (!htyTCK I977r.,Epeisah I979r.,CaMap1taH,11. 
I98Ir.) K MelK,ll,yH&pO,ll.HYX (Ile.pH• I98Ir.) 1toff4lepeHUMftX no KOCMM'leC­
ltMM .IJ'l&M, YII E11poneRc1toM CHMnosHyMe no KOCMH'leCKHM J1yqaM 
(leHHHrpa,11..I980r.), CeccHH Off~ AH CCCP (Moc1tDa I982r.), a Tait~e 
Ha ceMMKapax E~V.. 

flo TeMe ,ll.KCC8pl'&UH11 ony6JIHKOB&HO 9 pa6oT. 
CTpYKTypa. AMCCeprau1111. lHcceprauK• COCTOHT H3 BBeAeHHR, OllTH 

rJ1aB, saKJll'l'leHHR; co,11.epatHT I35 cTpatmu, 11aJ1toqaF. 44 p~cyHKa, 8 
T1'16J111u; COMCO!t JIHTepaTypy BltJ!l'lqaeT 89 KaHMBHOBaHMn. 

Ha sa•KTY BYHOCF.TCll cJ1e,D.YKJD1V.e pe3YJlbTaTH Ea6cTu . 

I. ABTOM&TK 3MpoBaHHall 31tcnepHMeHTaJ1hHa~ ycTaHOBl<·:3., c o'ie'l a:· T.u.1 

Pilri-AeTeKTOp c HOH11SaUHOHHYM 1taJtopm.ieTpoM .zi.1111 ~1ccJieJJ,0BaHHll a,n.po­
HHOR KOMOOHeHTY ltOCMMqec1toro HSJlyqeHHll np11 3HeprHHX 0.3-5.0 To3. 

2. YHtt11epcaJ11>HYR MeTOA pacqeora SHal.!eHKti onTMMaJlbHi:IX napaMe:·­
poB Pnll!-,11.eTeKTOpoB ,JI.JUI H,ll.eHTHtflKtt6.UH11 'IMTHU BNCO!tMX 3Hepr11R, 
noSBOJlftl'llllHR npH A6HHOR ,ll.JmHe ,!!.eTeKTOpa o6ecne'IHT_h Ma!WltMaJ!bHYIO 
paspemaiolJ\Yl'I cnoco6aocT1> B mv.poirnM HHTepBaJre 3Heprv.~i. ,'\Jtrop!llTM 
11to,11.e.1Hpo11aHKft MHOrOM0.11.YJ!bHYX Pm1-.z..c':i'er:.'ropo1.1 l\Jll! pr:w<i~ni. 111x pa:i­
pemato111eR cnoco6HocTH. 

3. PesyJ11>TaTY cJ1e.J1.Y10lllKX BonpocoB, CJ'ill3ttHHhlX c }\0!1 v.:ic::4:rnttH1rn 

K.aJ1op11MeTpo!C a6COJillTH6ft KaJrn6pOB!Ol ~'0HV!:3l\'.;i10H!!i..!K !\',M":·)) :1 K8.Ji0·· 

pHMeTpa B ueJ1oi.t; TO'lHOCTb V.3M6pt-1n.rn: ".::Herr;rn D.,'lj)OHOH; MJ;.1.".)pn!3l
1
pc­

:Bl'1HHYR MeTOA onpe,ll,eJieHMll 3Heprv.V! BHXon,a 'lflj'63 HH~.!We OCHCBf.;i.\·!e 

lta.JlOpHMeTpa.. 
4. PesyJl&Tl'l'l'Y V!CCJie)l,01~aH1.rn. l3Jt1Hlmrn ycJIOB\lK rer.•c·r f''.J.L\\'.;.1 c ('(:'.-

THR Ha tllOJlMY 3HepreTK'leCK01"0 cn~KTpa ?..,ll,l'OHOB B0.'ll' 3M fjl"!~ciT'i.t, n 
TatoKe Ha cneKTP MllOHHHX TOJl'l.KOB; 3Kat!eHV!e <l'OHOB<ii'C h'.:l"~~,;:\ 

MllOHOB :B OOTOK sap111'teHHYX aapoHOB. 
5. Pesy.n1>Ta'l~bl HCCJle,1.\0BaHHlt o6P,aniorc 'l'OK:'l. npv. rna1·1i.:oneiJCTBHV. 

a.D;poHOB c BemecTBOM Jta.11op11MeTpa, no1tasuBa1Nu1-1e HaJlv.t;~rn .nayx pa3-
JIHqKHX ltOMnOHeKT ~ noTOKe allb6eno. 

5. 



Co,11.epgaHHe ,11.HCcep-rauKM 

B 'BBe,11.eHHK o6cyllt)l.aeTcR aKTYaJibHOCTb cos,11aHHff ycTaHOBKK 
"ThioH" H 06ocHOBblBaeToff npKMeHeHHe Piltil-,11.eTeKTOpoll ,11.llfl Hcc.ne,11olla­
HHR a.n,pOHHOA KOMnOHeHTbl KOCMKqecKoro Ks.nyqeKMfl. IlepeqMc.neau 
wsyqaeMble 'Bonpocbl M npH'.BO,llMTCfl ltpaTKOe OlltitCattl'le OCHO•llOI'O co,11ep­
~aHMfl ,llHccepraUHM. 

B nepBo0 r.lla:ae paccMaTtHBamTcR ocHO'BHHe cB00cTBa nepexo,11Roro 
Hs.nyqeHHR M pas.n1.1qaye acne:ttTbl npMMeHeHMR PnK. Aaa.nKSMpo'BaMH •os­
MOEHOCTH, a TalQte xapaKTepHbte oco6eHHOCTH Piltil-,11.eTeKTOpOB. IloKa­
saHO, qTo HaM6~.nee npMeMXeMYMM npM H,lleH'l'H~MKaUMH qa.THU KOCMM-(' 
qec:ttoro HS.nyqeHHR ff'.BJIRmTCfl PilH-,11eTeKTOpbl, OCHOBaHHYe Ha MeTo,11e 
tmeproBY,11.e.neHKR, Kor,11a B ,11eTettTope ·~s.nyqeHM!i, pacno.nOJteHHOM 
aenocpe,11cTBeHHO sa pa,111.1aTopoM, per1.1cTpMpyeTca ~YMMapaoe aHepro­
BY,11.e.netme ltatt 38. cqeT nor.nomeHKR KBaHTO'B Pn~. TaK K MOHHSaUMOH­
HYX noTepb qaoTMUbl. OHM 06.na,11.a~T ,llOCTaToqHo BYCOK00 paspemammeR 
cnoco6HOCTbm, c.na6o 3aBHCRmeR OT yr.nOB npOXO*,lleHMR ~,lleHTM~HUH­
pyeMYX qacTMU qepes ,11eTeKTOpbl H noSBOJlfl~T C03,llaBaTb CBeTOCMJlbHble 
ycTaHOBKH. IlpMBe,11.eH a.nropMTM Mo,11.e~1.1po:saHMR MHoroMo,11y.nbHblX Pil~­
,11.eTeKTopoB H onHcaa pacqeT npouecco:s Katt po*,11eHHfl 1.1 nor.nomeHHfl 
KBaHTOB PilK, TaK H HOHHSaUHOHHblX nOTepb qacTHUH. B nocJie,ll.HHX, c 
uell\10 . c50J1ee TOqHoro yqeTa nonpaBKM Ha a<Pif;eK.T nJIOTHOCTVI s . 6b1J!H 
MCnOJlbSODll.Hbl SHa'leHMfl b=O npM t~1min M b:.2&ipC+a(2E!nr)m 
npH (min ~ Y~ Ym"x , r,11e 't= E/mc 2. JlopeHu-cl'aKTop ttacTVIU!:L Jl,.nff 

( ~ ({m(A,X HOHH3aUIWHHble TIOTepH npMHMMatll~CH paBH!WH SH8.G.eHVllO, 
nonyqe.eMOMY npM r=Ymei.)I • 3Ha11eHHfl napaMeTpOB CJ a,) m>fmin > 

tmr>.X ,llJ!H.paSJ!M'lHHX raso:s. mHpOKO npHMeHReMblX B MHOrOHMTHHHX 
nponopUHOHll.JlbHHX KaMepax (MilK), no.ny'leHbl 0MTIVipM'leCK.H HCXO,ll.fl HS 
H3BeCTHblX pesy_llbT8.TOB H3MepeHH0 HOH\113UUVIOHHblY noTepb B mVlpOK.OM 
,11Hanas0He JlopeHu-¢a.KTopol!. Ilo:ttasaHo, 'ITO pactteTH, npoBe,lleHHble (-" 
no ,11aHHOMY aJiropHTMY, npa.'BHllbHC npe.11.~Ka3H;·ar:·T p"1:c1pema~my10 cno­

co6KocTb PTIVl-,11.eTeKTopoB. 
CJ1e,11y10mHR BOnpoc, K.OTopYR o6cyM,ll.aeTcH E pa6oTe, CBR3aH c on­

TMMHsau1-1ei1 PilK-;a.eTeKTopo:a. DoKasatto, 'ITO ~ · . .:['e.:!~r.maR cnoco6HOCTb 
PnVl-,ll.eTeKTopol! san"Ac111T cT MHonix BS~!.VMo·· ·· ,'.' 'F"' napaMeTpo:B 1 Xa­

paKTepMsy10mvix pa,a.111aTOp 1'!3JiyqeH~~f! Y. ,ll.eTU' , ~ '{~.-·.:-tTO.B, npVltteM SHa­
qeHHf! 0Tl1X napaMeTpoB 38.B'aOfl';' l1 OT 'IY.Cj!'\ .. ,, ·\,'{: e.1. l·:t.ieHHO 3T1'!M 
o6cTOHTeJibCTBOM o6'bf1C HH.eTC.R 'f py ,11HOOTh I '.l<: v c · · >';'11~-.n.aTeKTopo:a H 
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oueHoqHblft xapaKTep HSBeCTHHX ,ll.O H&CTOft~er~ BpeMeHJI MeTO,ll.OB, KO~ 

TOpHe He.nOSBOJlH!OT ,llOCTHrffYTb MaKCHMaJlbHOR paspema10meA cnoco6-
HOCTH. 

B npe,ll.no.nogeHHH, ttTo B cooTBeTCTBl4H c ycJIOBHftMH pea.nbHoroa1tc­
nepHMet1T~. HCXO,ll.HYMH ,11.aHHYMH ,ll.OJIJtHY 6YTb TOJlbltO GHeprMll H,lleH­
TM~HUHPYeMYX qacTHU H ,11.onycTmMa11 AllHHa PIW!-,11.eTeKTopa, :snepBYe 
pa3pa6oTaH MeTO,ll pac'leTa SffaqeHHR OTITMMaJlbHblX napaMeTpOB, 06ec­
neqMBa10mHX MaKcl4MaJ1bHym paspemam~ym cnoco6HocTb. PaccMaTpHBaeT­
Cll o6YqHaR KOHCTPYKUHft PilH-,11.eTettTopa, cocToftmaft 1'15 M Mo,11.yneA c 
o611le« ,ll.JIHHOR J.., • Ra:it,11.yR MO,llYllb COCTOHT 1.15 pa,11HaTopa HSJ!y'leHHft ' 
( "' nJiacTHH TOJllllMHOR a. • pacnoJ!ogeHHYX Ha paccTOflHHM b ,ll.pyr OT 
,ll.pyra) H ,ll.eTeKTOpa KB8.HTOB TOJlmHHOi1 e • IlepeqHCJleHHble napaMeTpY 
CHSaHY c.ne,lly!OlllHM oqeBH,ll.HLIM COOTHOmeHHeM: K " (L-Me)/(M(a+b)). 
3a,n,aqa !aKJlD"laeTCft B BY6ope np14 sa,11aHHOM L TaKHX napaMeTpOB 
a. 1 b , e 14 .M , 'IT06Y ,llOCTHraJIOCb Hatornyqmee pe.S,ll.eJieHHe 'iMT14U 
no M&CCaM. XapaKTepHOA oco6eHHOCTbD Ramero MeT0,118. llBJ!lle'l.'ell BBe­
,ll.eHHe napaMeTpa onTMMHSaUHH R = (ll W'J.. +ll Wc! )/(Wj_ - W'2 ) , r,11e 
~ • A~ 14 W2 • .4~ - cpe,ll.HHe aaeprOBY,lle.neHHft H MX ,lll4crtepcMM 

,ll.Jlft qaCTHU c MaccaMM mJ.~m2 • Katt cJ1e,ll.yeT 145 onpe,11eJieHMft R , 
Heo6xo,ll.HMO BH6paTb TY e,11.HHCTBeHHYD KOM614HaU14D napaMeTpo:s Pnr.­
AeTeitTopa, npw KOTOpbA ,llOCTHraeTCft MHHHMaJ!bHOe SHa'leHMe F\ • B 
pe.6oTe npHB0,11.llTCll 'BCe Heo6XO,lll4Mble rtopMyJibl' no KOTOpYM BL!qHCJ!ll'­
mTCft saaqeffHft AW', w H OTIHCYBaeTCll MeTO,ll. pemetrnl'f ~a,110.'-lV.. Iloxa­
satto, qTo aenpaBHJlbHYR Bbl6op .nID6oro H3 napaMeTpOB Pil~-,ll.eTeKTope 

HeHs6eJKHO npMBO,llHT- 1t yXy,ll.meHHm paspemaIDl!leR cnoco0HOCTH. IlpH 
npllBHJlbHOM 'Bbl6ope napaMeTpOB,KaK npaBHJIO, 0HeprOBH,lleJCHMe Jier­
KOR qaCTMUY HaX0,1114TCll noqTM B HaCblllleHMM, B TO BpeMfl K8.K eaepro­
BY,ll.eJ!eHHe TOte.noa qacTHUY COOTBeTCTByeT eaqe..ny peSKO~ saBMCH­
MOCTH aaeproBu,11.exeHHll OT XopeHu..(flattTopa (p1.1c.I). B pa6oTe Mcc­
J1e,11YDTCft BO!MOgHOCTH npe,ll.~araeMoro MeTO,lle. K TIOKll.38.HO, '-lTO pac­
cqMTaHHHC GTMM enoco6oM PilY.-,11eTe1tTOpY ,ll.eRcTBHTeJibHO o6ecne•nrna­
DT M&1tCHM8.JloHYD paspemaDDcy'lO cnoco6HOCTb B mMpOKOM MHTepBa.ne 
aeeprHA. 

Bo, BTOpoA rJiaBe npHBO,llHTCfl o6mee OOMCaHHe ycTaHOBKH "IlHOH" 14 
paccMaTpHBalOTcll 11onpocY, c:snsaHaue c ero PilK-,ll.eTeKTopoM. YcTa­
HOBKa BltJlD'laeT B ce6e HOKHSaUHOHHYR :tta.nopwMeTp (mt), PllK-,11.eTeK­
TOp H ro,11.0CKOTIH"'leCKY!O CHCTeMy. (pHC. 2). KanopHMeTp CJIYlKHT All.II 
onpe,11.eJieHl4ll aaepr1.1m HCCJte,ll.yeMYlt .. qacTKU, M 06ecneqv111aeT ~OPMMPQ'.'." 
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BaHHe ynpe.BnR11~ero HMnyni.ca AAft BCeA CMCT8MH perHCTp!'-UHH MH~Op.­

MaUHH. Pfm-AeTeKTop npeAH&SHaqeH ,11,Jlft pasAeneHHR nHOHOB M npoTo­
HOB H3BeCTHOA 3HeprHM M noSBOnfteT c BHCOKOA AOCTOBepHOCT'bll pas· 

,AeJUIT'b HeATpe.nhKHe H zapDeHHHe ltOMIIOHeHTH, a TaKllte nonyqaTll 
r.HiJlopMauMll 0 H8JJM'IHH M npoCTpaHCTBeHHOM pacnpeAeneHHH 'laCTMU, 
conpoBOJ(Jl.allDU!X peI'MCTpMpyeMYe ai.poHH. fOAOCltOOM'lec1taft CMCTeM& 
CBYJtHT Anft onpeAeneHMft KOOPAMHaT TO'IKH :BJleTa B ycTaHOBltY sap•­
zeHHHX a.npoHOB, a TaKllte AA• BHa»neHM• 118CTMU BOSAfmHoro AHBHe­
BOro conpOBOZAeHHft B npeAenaX TenecHoro yrna yCTaHOBKM. Ilno•aJJ.'b'( 
noK~BaeMaft ycTa!foBKoA, cocTaB.HeT "'IOM2, reoMeTPJAeCKMA il>axTop / 
"'2M2 .CTep • 

K Plll'!-AeTeKTOpy ycTaHOBKH "IlMoH" ·npeA~ft:BJllAHC'b cAe.v.y11••e 
Tpe6oBaHMft: 06ecne11eHMe MAeHTM<}lMK&UMM DHOHOB M npoTOHOB c KOO­
<}lHUl'ICHTaM'JI pezeKUHH ~"Ii" t>I IO + I5% npn ec]l~eKTMBHOCTftX penc­
TpaUHH e1'.p""60 -70 % B MHTepBUe 3H8prMR 0.3 - 5.0 TeB; 06ec­
ne11eHMC MaKCHMaJ11>HoA c:BeTOCMAH ycTaaoa11. Paspema11u• cnoco6-
HOCT'b PIWl-AeTeKTOpoB onpeAeAfteTCI ~eKTWBHOCThll pentcTpaUMM 
MACHTM~HUHpyCMHX 'lt.CTHU C.~p , DpH'ICM ~ltTMBHOCTi. perMCTpa­
UMM <}loHOBOA qacTHUH DpHHllTO HaSYBaT'b KOec]lif!MQMeHTOM pezeKUmi 

sp,1' . B cnyqae PilM-AeTeKTOpoB, ocHOB&HHHX Ha MeTOJe eHeproBH• 
A8ACHHft, 3TH BeAM'IMHH onpeJeARllTCR CACAfll•HM o6paSOM. EcnM BYd. 
pan noporo»oe saa11eeMe w,.T , TO E.,r=~(w~w,,A")l(N,r(WJ) H 
5j. =-~fWiJW,,")/Np(W) , rAe N,c--fW~w,;r; H N,,.fw~w,,r) coOT:aeTcT:a,11-
eo 'lllCJla DllOHOB II npoTOHOB, 3HeprOBH.lCJICHMft KOTOpHX npe:lli•all'f 
yCTaHOHeHHOe SHa'leHMe W;/', a ~{W) II /ip(W)- DOJIHYe q11c.ia 
3TJIX 1111CTHU. AHuor1111HO B CJlyqae yc.llOBH w .!: wt - €.p-= 
/lp(W!SW/)/N,dw) M C§"'l"-= Nrc(W.t:W/') /N1l(W). 

OnpeAeAeHHe SHa.'leHHA f.7t;pH ~ .. n. a '1'8Ue :stitSop ODTHM&ll>HOro ( 
'IMCJia MOJl.YJleA npoBOAJ!JlllCll MOJ1,eJ1Hpo:BaH11eM PrlM-AeTeKTOpoB c pas- -
JIMqffl:iM 'IMCJIOM MOAY.llel ( 3-, JJ-, 8- H 20- MOJl.YJlllHYA) B AManasoae 
0.3 - 5.0 'iaB. Ilpn l'l"l"OM KU,Pll MOJU'All COCTOJIJI KS PaJJ.HaTopa 119-

JIY'letnHI (120 M&L'!M.poBHX tu18CTHH TO.llU!HOA 22 MltM, pacno.10J1eHHYX 
B BO!.nyxe Ha paccTOJIHMH J.' CM) II AeTeitTOpa 39epro:aw.ite.1eHlll. a 
MMeHHo, MHOrOHUTAHOA nponopuV.OHa.lbHOR lt8Mep& (MOK), lt6.ROJIHeHHol 
cMec1>11 9~ A z.. + I 0% C.,,Hi. npH ec]l4le1tTHBHOI TO.XllUIHe rasa 2. 7 cM. 
B pa6oTe noKasaeo, 'ITO c y11e.J1111e1111eM '111C.Ja Mo.ny.1el ,aspema1&a11 
cnoco6aocTb PTIM-AeTe1tTopa yny'fllaeTCI, HO OTO np1:aoA11T 1t y:aen11-
qe91111 BHCOTlll YCTaHO:Bltll J.I ' H. TCM C811M, It peSICOMJ yxy.-•e•• 

8. 

( 
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•BC'f.OH.111. c ;rlftOll 'fer•. 'lift .. yUHMllX plUH•r• •1t•nep1111ew­
Ta q••x• 11Jt81l'l'Jlt•Q•pe:aalllllilx • J.&•IYMll 1Ba'le .. 1111• 1t•~•Q•ell'ra 
pesuu1111 nnatJI • npoHHJI llr,p npenepuaoau•ao napaMHW 
(E.11:,p/ll2)'S',,.'1E'=C.nst. BHJl8Jl•••a SUMHMtH'll DGOJle,lRert O'f 

q11ua MtA)'.HI np11· p&S.IJl'lllBX .. epr .. X aJJ.Jl9RH. Il-p11 JIJ:meDpHe]le .. 
DX napae'fp&X •J.••r• lllA)'.IJI PIJH-J,eTeJt'fOpa MU•llllYMli HHX sa:n· 
cue1•1e1 oen:aeireTJlfH 'l•Uf Mt.Q'.HR 3 HD 4. MMeHH• HOXO.J.11 RS 

8'1'11X paeqeTtJI J.Jl• JH&•nn "Iht••" tSu Jl&6paw qeTllplXMO.IJ'X.Blll 
PIIM-J,e'feXTtp. B :pacSo'fe woexe.-e:aaaa HsnfqaallfJI •n•••d•o•T• J1a6-
paB11oro pa.1.RaTepa PIDl • enexTpan11s1e paenpe,le.leBRe nerxe•e•s.,.;.. 
re :a J.e'f8K'l'tpe •uy11en•. Meone,Ae:aan patSeq119 xapa1t'f•PJ1•TB• 
MOK <•A••P9A•••'f•, paspeaee•e, '8(lif!exTKBRoeT•. X••elR••T• JI A•a-
1asoae per••TpxpyeMert ene1t'l'pa PIJH • cT&6•.1•&oeT11) • npo:ae.-eaa 
IX u.n6pe]1Jta • no11o•H pa.l.HO&KTHBRYX P-. )"-HCTO'IHMKOB, a· 
raae n••e.JI 1teoMwqeoHre wuy11e•u. Pes;rxi.Tan MllX HCIHAO­
eanl ••nHHHUllO KaK npi MO.J.enpe-.aRMH Pilrt-.-eTe1t-repa; .fa1t • 
• Dpll o6pa6oTKe eitenept1M811Tt\JllJDX peSpllTaTOB. IlpH:IO,lftTH JtOB-

OTpyKU••: PllM-ie-re1tTopa, •••'f•••ero HS Je:a•TH •AeRT•q•ux qna­
peXMOAJ.IHHX tS.HlttB • pa6t11e1 ne:aepxllOCTH 0.8I M2 ltlmAHI; 
J>aAH&TtJ& •uy-qeau; MIJK PIDl-Ae'feltTopa • re,lHKctna; HO'few 
rasoo6ecne'leBBft • exexTpoHR•A anna.paTypu. 

B Tp!T•el r.1aJ1e •••J18AOBa11Y Bonpocs, CJlftSaRHHe • KOHHSauM­
•H&HM K&.XtpHMeTptM yoT&HtB!tB "Il•••"· Ka.lop•Me'l'p (pHc.2) COCTO­

KT •s IO exoeJ1.ae.1esa TOAllJIHtl IO CM KaJtAYI H paenoxoiteBHHX 
Ra;it RKMll ,lJIJX C.lte:a n•RUtBtro ~B.llHpa TOJlllHHOA 3 CM H 2 CM 
HOT:BeTt'l'JllRH. IleJ, KUJ,1111 1.lleM OBHHUa H •enesa pacnOJIOXteHa 
3I KOHllS&UHBll&JI KaMepa ,lHMeTpOM IO CM H .J..IHHtl '.3'.30 CM. 
ft•••sau•••Hlle xaMepa B qepeAJ~Hxea p1;1tax paenexoxeHH BO Bsa-
11Mae-nepnell,lBJA1pRKX aanpa:a.1eHBftX, 'ITO OOSBO.lfteT CJleAHT'b 98 

npe•'fp&llC'fBeHBYM paSBBTHeM ft.J.epH0-8.leKTpoMarH•TRHX 1tae1ta.J.OB 
(ll3K) • tnpe.-e.i11'f11 sfiHTllYI yrH pernTpKp)'eMYX qaeTJ1u. CyMMaP' 
Rte xa.1•qeeTJ18 JlellHH8 B JtUlpllMeTpe ... 900 r/eM2• 

B OJIHM • TIM, QTt JI p&HHJIX &JteJJepa.emax &a6.1li,ll.a.11oei. p.ll;·· 

XaJlHH 1Ba11en1 s.u11dpo:HqRtro xo~n11ema K ; oupe;itu11111le­
re ..... •a6••Aa8Ntl JI 'lta.ltplllleTpo ••epr•• ~pc!BO:a, • pa61Te 
Dptll8J,Ht J'ftueaH 8'l'ero xo*-11•ell'ra. Ha HBtlle aau11sa ycx. .. 
JlllTS.l• .. X JllSJ~T•'f•• ••••eJ,t:aa ... s.a.•p•MC'fJlll'ICIKHX npwtSopoB, 
ne.ir-••• adto~ll'l'Rte ......... K • I.II D)lm 911ftpnlftX ~poHtJI 
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,;t50 reB :1 UJ'IU TO.llllJIHH xe.1esBero ner.1on•re.11r Mn.Q' Alleitpe'l'lllil• 

MK 7po:aHMH 1a6uxemu1 113K dX • IO 011. Pane'l'Ht onpeae.1eRa omt­
Aaet1a• :1e.111qa1a laPJIAa, 06paa7eMoro B HOHH98QHOHKYX lt8Mepax OT 
OAHOR 8K:IHBa.1e11tHOR qacTHQH lt3K 0 yqe'l'GM 8HepreTaqecKero H yr­
.10:1oro cnexTpe:B B'1'0pll'DIHX q8CTHQ, a 'l'aKlle reoMeTpHH HOHHS8QHQK• 
HYX lt&Mep. OH OOC'l'U.IHT ,, • '.3820 nap MOHO:B • .lluee excneprMeH ... 
Tll.IHO HSMepe. •11111apayR :llt.l&Jl ~KTO:I Dpl1Dn8KHll, peltOMcSHHa­
UHH H AMiJx\iYIHH Ha cdop HOHOB B HOHH!aQHORHOI 1ta11epe K noKasaHo, 
qTo np11 pa6o'Olx yc.10:11111x (qHcTuA aproR DOA A8B.1eaMeM 5 aTM, 
Hanpaene IOOO &) GHK'l'JIOllHU cocTu.11111us 1111ny.1i.ea HMeeT saa-( 
qeaae f' • 0.8 ;t 0.025 • ffaKoaeq, DOCpeACTllOM PfJAHOUTJIBHOro ol..­

HC'l'O'lHMlta 00.lT:BepqeHo IIUJ'l8HHOe SH8'18HHe ~='JP=- 4.87•IO'"'I61ty~ 
..... KOTOpoe B AaJl'&HeRmeM C'IH'l'aJaci. MO:XOAHHM npM 8.18KTpOHHOR 
XUHdpone ltll.IOpHMe'l'.pa. . 

Ilpo:.e,leaa oueHK& TO'IHOC'l'H HSMepeHMll 8H8prHK ll,1tpoHOB IC8.llOpH­

MeTpOM c· y'll'e'l'OM CTaTBCTH'leCJtoro xapaxTepa pasBMTU 113K 11 MeTo­
A•qec1tHX oe:odeHHOCTeR HSMepeHnR. fiOK8S8HO, 'l'l'O 'l'O'IHOCT'& HSMepe­
Hll.ll GKeprHH AJI• ll.,lpoKOB, DpoBS8HMOAeRCTBOBa:BllllX B •eJ18SHOM nor· 
JIOTWreJle H 00.IHOC'l'ltlD norJIO.THBmMXC• B· ltUOpHMe'l'pe. CCCT8BJlll8'l' . 
"'IO % DpH eeeprn :JOO f'GB. JI e poc'l'OM GHeprMJI. OHa l¥lf1"B8e'l'Cll. \.. 

.lLH 'laCTM'IKO ll'OrJIO'l'llmHXC.11 a..poHOJt., npt onpe,lle.leHHH eaeprMK 
JJH:XO,la qepes HHIKHee OCHOBaKMe JC8.JIOPHMeTpa, • Qe.11'11 CSo.aee TO'IHG~ 
ro J'leTa ~.1Jlt'l'J8QH8 paSltll'l'Hll 113K, npoBe,lleHa M0,1l8pMHS8UHll HSB8CT- r 
Horo M8T0,1la onpe,le..18HllJI 8'l'OR B8JIH'IHHH. IlJ>ll. 8'l'OM, BM8CTO OdY'IHO 
MCDO.IHJeMoro OAHOro X•~HQMeHTa KJ. • OBHHBalllllero 8H8pl'Hll Bl:il-
XOAa c eeeproJm,1.eJ1eR11eN • nocJ1eAHeM p11Jl1 M onpe,1leJ111eMe~o HS RGK, 
ycpe,11,BeHHoro no ue11 r.11ydHHflM nepisoro :BSaMM0,11,elcTBM• H HeprM-
l'IM a.n;pOKOB, HaR,leKH H HCDOJIHOB8KH .llHcJxl>epemtMpoBaRHHe lt03/MllfllH-

~BTH l<.J.
11
(E). 3JJ;eClll n - qnc.10 PJl,J.OB KUOpMMe'l'pa, B ltO'l'GpyX BH,lle- ( 

Jt11.11aoi. eeeprH11 E. • :»u11qa11 H noe.1ei1111A aadJ111,J.aeMYR. B pedoTe no-
AJ'"'leHH SH8'18HHJI K.1."{E)B 8Hepre'l'JN8CK11X HH'l'8PRJl9.X '.300 ~ E <. 500 raB, 
500 ~ E' < IOOO I't:!B, IOOO .s E <:' 2000 f'GB 11 E ;t 2000 f'GB npM 4~ n ~IO. 
fioKaSaHo, 'tlTO npH :acex pacCM8TJ>H:B88MHX ,1lJIMH8X ff2K H8CSJlll,l88TCR 
He60J1bmoR poCT SBa'leRHA l<:(E) c SKeprHeA. 0itOH'18T8JlbH8JI ~OpMyAa, 
no XOTOpoR onpe.11.eJ1l'IJ18Cb aaeprMl'I 8,lpOHOB, npoBS6HM0,1leRCTBOBa:BmMX 
B llteAeSHOM norJIOTMTeJle ~K. MMeeT BH,ll: 

E (!38) = 0.13'[ ~ ni + /11."(E) n12.J ' 

ro. 

rAe n;. - TIOJlKOe tU'ICJIO tfaCTHU H.3K, perHCTpHpyeMHX B i -oM p11.-y. 
B qeTBevroR rJiaBe paccMaTp11Ba10'1'811 y.eJIOBHft permcTpauMH M cya­

HOCTb npe,lBapHTeJl'&HOR o6pa60TKH C06YTHR. ,ll.JIR perMCTp&QHK aApOH­
HOR ltOMTIOHeHTH B ycrraHOBKe "fIKoK" TpedoBaJIOC'& BHDOJIHeHll~ CJle,1JJD­
mMX .lBy.'X YCJIOBHR: SKeprOBHAeJleHHe B 1ta.nopHM8Tpe AO.llllRO npeBHCHT• 
ycTaHOBJiessoe ssat1eHMe paAHOTeXHH'leeKoro noporaEnoii450 I'GB; 
KacttaA B Ka.ftOpHMeTpe ,llOJilteH OXB8'l'HB8Tl> nt ltp6.RHeR Mepe qe'l'spe 
PR.la '.B 11teJ1eSHOM m>1'JlOTHTeJle El MHKHMa.lbh'SM ypOBHeM GHeprOBU,lleJle­
HMJl B HHX ;?:. 250 .t30 8KBHBa.JleHTHHX '18CTMU. IlpM 9TOM c Y1feTOM 
1tpyTonaJJ,a10mero xapaKTepa GHepreTHqecKore cneKTpa 8.lpoKOB M ~J1y1t~ 

f( ~yau11R nopora KaJIOpHMeTpa GTH ye:JIOBMR 06ecnet1HBaJIM ,llOCTaToqauR 
CTaTHCTHqecKHR Mll.TepHa.n: M B 06JlaCTH &HeprMR 300-450 feB, qTo 
DOSBOJIHJIO imeTi. npMBRSKY K GKCnepHMeHTaJI•HYM pesyJl&TaTaM, DOJly­
qeHHHM Katt Ha ycxoplll'l'eJIRX, 'l'lllt H c qacTHUaMH KOCMHtf8CKOro MSJiy­
'leKHJ'I. Heo6Xo.1MMOC'l'b BToporo ycnoBMR c:1i:rsaao KaK c MeTOAHt1ecKM­
MH ocodeHHOCTRMM H!MepeHHR, Ta.It H X8Jl8HHeM yMeH&mHTb ~CHOBliR 
BKJ18A '18CTHU, o6pasy1DmHX B xuopHMeTpe qncTO GJieKTpOMarH~ITHNe 

ttacKaAH. B pa6oTe npH:BO.llH'l'CR sttcnepHMeKTa.11i.aaH 3KepreTnt1ec1taH · 
58BMCHMOCTb ~eKTKBHOCTK perHOTpaUKH aApoHOB Ka.l!OpHM8TpOM, 06-
yCJIO:BJleKHym ~JIYKTyaUKRMH nopora sa BeCb nepHO.l HSMepeHHA, T.e • 
nepnblM ycxOBHeM. Alia.JiorHtfH8H sa:BHCHMGCTb, AJlff BTOporo yC.IOBHH 
6HJ!a noxy'leKa Ha OCHO:Be 8HaJIHSa ff3R, paCC'IHT8HHHX AXff 11.aaaoro 
Ka.l!OpMMeTpa M8'l'O.ll.OM MoMTe-Kap.110. McnOJlb3JR STH S6BHCHMOCTM, a 
TalO!te co6CTBeHHoe 3HepreTHqecttoe paspemeHHe Ka.nopHMeTpa H oco-
6eRHOCTH CMCT8MY perMCTp6.UlUl' KOJlH'!eCTBeKHO HSy'!.eHo BJ!t1flHl- e ye-~ 

J[OBHR perHCTp6.QHH Ha ~OPMY 3HepreTHqecKoro cnettTpa BAPOHOB n6J!H­
~K nopora, H noxasaHo, qrro pesyJii.TaTH pacqeToB HaXOftHTCH B xo­
pomeM corJiaCHH c 8ROnep!l!MeHTOM. 

( 
PaccMaTpMBaeTCH ~OHOBY~ BKJiaA MmOROB n cneKTp sap>tJKeHHHX a.n.­

,JOHO:B, Ha6Jl1D,1l8eMHX B ycTaHO'BKe nfiMOH 11
• V\ccJte.n,OB6HHe npOB0,11.lllJ!OCl> 

Mo.n,eJIHpOB8HHeM, c yt1eTOM B06B03MOlltHblX npoueccoB B86HM0.ll.6ACTB!l!H 
MKlOHOB c norJIOTMTexeM K6XOp!l!MeTpa. noJty'!.eH O~!l!A86M&M cneKTP 
MKlOHHl:IX TOJlqKOB, ROTOpHA B 06Jl6CTH GHeprvii.l i!f. 300 l'sB o·nHCHBae·r~· 
Cf{ '.Bblpa11teHHeM: I -2.4S'4 ~ (). ooa 

) ,, -6( E ) TOALft'.U -

N7 (~E)={6.ft:::0.3S ·-0 :?JOO A.fe.c.rep·c.f!.1c·l.OOvc..u·2 

B pa6oTe· oueHeHO BXHHHH~ ycnoB~R ~er~oTpauHH Ha ~7.M~aeMH~ cneK­
TP MIOOHHblX TOJl'IKOB "' noit :ni~HO .. '!TO .~O~OBllR l\KAa:n. MIOOHOJ.f H T~·'.:· 
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/Nit sapaeBllYX a,.pe•e• IUUlft' ft 1u1••· BUar!'fS•X U& aa ... 
HIQIUll11111 .P8111 u.tltll,la, 'la& • - ............ e •. Hepre:a,luene 
)l.Qa :1 Dllepllllftpe. B •atTBHtfR. :a ,,aa•1•e •n.e•• • wnepa.ae 
'&Heprd '°° s E < 500 l'aB DJIU'fB•MD ft~HSJll'f llllHDe 'H.1\11,11, 
'8. B ed.IU'fR 8B8p!"'!I ~ 500 l'aB 8X -..a.l •• npe:mmeie'l' I % • 

llp11•JUITH d.1u..exe11a )'llJISU8DJ1 JeTUen111 • Hr.latlMRRll 
pad1n· dlll'fpiX MlIK • H,P8BDX •e••saQ•e•ax SaMep •. Dtt.18.lHllJI 

.. 1•••T:s.teaa :1.a,leBB .. npeAJ1&J111'l'e.11o•ere 7apasm1m•ere RMny.11o1a, 
:t-P'BPJmlllerHll Rpm 88epreB,l8.18DR· :a UJllponJTpe ~ 0.25 enop. 
3anepmelft'UHe 7aa•e,...1ea • .n DJlll 'l'Ue• nepere:a .. seaqeaH ( 
••rau teJDpyHM' • M,lepnel .. de.1ee 5-7 -· HJleOJnHHI 
BeJleBTll Df9Xes,Jl.81111J1 qU'flUUl. Ju perlll'lplllD R npe,lM]llHURll 
edpade'l'IUI Hdmd • JHa•e•e "Diie•• •enen91eTH HHeMa H ·~ 
DX 8.IB'l'JMIBBt-118'1111DTUHBX MUD •ffam'pll-2" R •HaBp11•. !JJI 
AUDI HH_. pas:p1de'fallll 11a'f-.,....a• npel'JIUlll11. •deene•..._ 
11ue:.. plrllHpmt•• • npeA•PwHAllJ8 edpaden7 •ednd; ltH'l'pe.a 
sa Xl,llll pade'fy • ICClllBRB8M :11ex JI.I•• Jef&MllSllJ DJIBdpeBltJ 
Mmt Pml-Afttntpa .. r•A .. Jtenqeo1e11 IHHJlll • ...... IOllBeB 
u ... ••eeser1 •UJ'l••u. C7T• a,v•pn•a nperpalOOI npeA•Jlm'l'U11-
&1R 1dpacStua ••CSB'f•I saunaeft8 3 ueq•e•. Ifs :11e•s•..-n 
UdB'fBR .3111 mdBpae'f B edpadHBBU'l' 'l'l.lloSe He SHIJID HftBe'f-" 

•BJH npexn,aene qepes JftUIRJ e,lHt11nx B KUIJ1111e'1'pe •at• 
TmQ, Tp&elt'flplUI ltl'fl]BX IX:l&'flDU'f DI apabel Ope '1'pll lllJl.1.lll ii 
PllJl00,lee1LT1pe des orpan11em n. :Jts.l,.Rle H:ne:ne HDP .. esJI..,.,. 
BBC. Ilpe,lMJftBH&JI ocSpadHKa DH:HHe'f: ... ., ... in. 'IJl&ft'H• 

P.•. 'tat'flltl • IDpe,lClll'ft ...... ·Jl'U •X•A• • JftaHBJ; onpe-. . . . 
,lUll'l',lt BX 889Jll'BD.DI HeJl"•-..••n• ..... .,.....,,.. a '1'$D8 ·-­
•T•ft'f-r11ue saa•au , .. Jl"HQe.nDI it •e.Q2B PIDl-Ae'l'n'tlpa. 
fipa 8'11• fl.JlllBPJll'f .. Sllneft't:IJllU9 RpllllU• I BUll1lilll UB l'1'- (. 

OJftDD. Hnpe--..em, m ed tftJft'1'mB nt•]lllaan • HJ1.ld 
Plm-AeTU'flpa, een '1',..m•ilU 1IM'tllllll •JIAGene .,.xo~ 11~ 
pes 'IJ•TntenllJll e6wn· mepr. Aautl'IPlllD llJllHUll t•pn• 

' PJD'NA II • HJ11U:X DpeUSAO ... t'pae&TIJlllll •pet ~'ID'IO.I~ 
... Od.IM'l'll lllSJ1·•H•A .... PIDl-A••nJIBllll·m -· ., ....... " 
7rn. Bl• Hdli'l'U • J:il•d ... .au .ua••IH• .-;,.._.. -.. •. n-
MJ.H•a' ·aa llllflen&'ln....- .JH,.lln• · C.&ID1~I28) • •a•e.119••11-
•e 11U&UD&HH a •8!'11HHI· .191lft. 

·JI and...r.MB.-llJlllM~~ Rslffflle .taaWGLiil p9SJ.l•Ta'lll, ~ 
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.1p1eaBBe a 7eraa1Bse •n.1••. Ba MR•• Benep1n1e11Tu1oaer1 Ma.­

'l'ep~a onpe,le.1ea DOTI& qaeTBQ ~6•.l• npa •s&11••Ae81T:1•• a.J.pt• 
RH • :Belll8CTHM D.l•pillle'rpa. c 8'1'111 QHH 611.10 wredpa•• II 1CSpa. 
dt'l'aRI 1945 •AK•e'tRBX, a 'fatale •••DUX Ma.110.IOTBle ••SJl19ROe 
oenpo:JCm,J.ene sapue&1111x • aell'1'publlllX a.J.pe•n. Hent.1HOJ1&DH 
•~e.iJ11••• llpllT8pllll o'l'depa ••CS•T•B: • suepRMe'l'Jl8 DptC.lell..a9Too 
ca T•.1•s1 •A•R 113K, n.,..eM • p!A&X eo c:1a1111e111ma ~•.1•'1'paM11 
8.leltT}MHlat'1111'1'RH 11npHllt,leDe l'l'OJftT:IJe't; et.JR DOIQllllO eeKQd. 
MIIK PilM-J1,fteJt'1'•pa. paen1.1ne111111x BAI.I• Tpamcupn a.J.pe&a, sape­
rH8Tpllpo11&1111 'tHTBQB • • .lP1I'llX IRIUHIX. TO ax 'tHC.10 • :aepxnx 
••AJUX Pm1-Jlftelt'l'lpa .•• A•Dlle CSlln cSt.1Ye, .... llDDX. Ilp11 
8TBX 1•.1•BJ1BX perH•Tp!SQllS 'lflCTBQ oeltQllJDIM ••.111.1e1 PIDf,..,leTe&Te­
pa. • HBIBHIM, odyueuen edpaTDll Tesu •s ltU8plDIHpa, XO'ftl 

ae ••u11qer.a HSMRllH'l'lt Jl9TeK'fJ!ptl:JaEHI • HJtftlpol AH• Hloo 

AJlllltre .JB•&e:HI'I llllptlMQetlU • 
B pad1Te n1sasaae1 11To 'tatTBQB u•d•A• eoeTH'l' H sapae.­

••I C•1nyuaeux •s u11u :asa11111.J,eleT:1H &Aptlle:B • 1tu1p08!l'pe 
• enHednx ecSpase:aau Hr&a.1 n1 ttpahel 11epe :1 A-rx u.111.111x 
PIJJl-A•'1'B'l'lpa) • ••ITJl&.l•Hel ( ner.1e•a11DU1xtB .lllta.lloBe .. Jta&el 
.11161 iis 1tuep Pml-AeTesTepa) stMDOReRT, OT.11Aa111U1xt11 u.s n• 
paenpe.ite.1en11 eaepr1n,lHH•R • MOK, TH • n1 npeder, nor.1 .. e-0•. IlplBO,lBTl.I '119MClpeRIDl8 •peA••• saaqeus Dftl&IB n3 • nH 
Jtmr,J.11 89 ltlMDtRe•T B sa:a••••••T• l'1' r.17dHR11 Blamlt.J,eltTB'11ll llA­pe•.. • HllffTHM lt8.llPJl118'1'pa us 'f1H·. RB'fep:aa:llJS Hepnl. 
f.IJK'fJaQRB saqeJUdt 'iiH • iia :a npeJlHU IT&ft8T111188UX IHdOIC 
ROA•m~• punpeAu .... llyuaa. SunepnmrruH.ie pe17.1H&­
'l'H n1usnam,· 'ft• aaqnu e llfttro PQ.& (FcS) 1tu1pnnpa, 
~ .. ii.a- • llpe,lUU end• lte IUMS'l' 1'1' r.11cS•• :1saw11e.-ell1TDB. 
'I.e. en • .. •1•H11 1CS,uouem •UTlll\Ull H1qm .. r1.11np1:sn­
~llll. C ·,.n .. eero du• He.le& nenpam :a ~aa.11ens nH· • 
n.a • eoouen~Jlf-• R&pml!_ •enpe11 pl.la11-1t&.1eJIJllleTpa. Ha 
p••~' npne,l&a ........ .,. nH (• 1•e-r111 nonpa:an) l'l' r.17611r 
1111 :n&llJIO,l8llT•J1 QJllRa • Hllet'l'HM liB.llpllllftpa. ftltJ'Jl& ueq·, 
..,, 't'1'e ••ll'l'JISAllU nmaaena U1odeJle 111en•aeorea o rqCSms11 
De 8UBORellll•UHlllJ lalt•llJ nH= A·up(-t/A) • r,le .it pUa 
'11:.S:0.6; 96.6--+r.3 • lOl.~.8 r/et12· AU elleprnneeax HTeP­
iiu1:1 HlneTl'IMDo 300-* E '500 l'aB; 500~ E 'IOOO l'aB B E:i!l 

.IQOO_M. 
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B KOHQe rJlaBH npMBO,ll.ffTCff pesyJl&TaTH HCCJl8AU~~nMH TIOTOKOB nH­
OHOB, npoTOHOB H HeATpOHO:B, noJly'leHR!ie Ha ycTaHOBKe "TIMOH" M 
CBM,ll.eTeJlbOTBJIOIJIMe 0 npaBHJlbKOCTM H,ll.eHTH~KKaQKH 'laCTMU nocpe,11.cT­
BOM PIWI-,11.eTeKTopa. 

B saKJtlO'leHMH ,11.MCCepTaUHM npHBe,11.emi OCHOBKHe pesyJlbTaTH, no­
Jly'leHHHe B pa6oTe. 

I. Bnep:aHe cos,11.aHa noJlHOCTblO aBTOMaTMSHpo:aaHHaR aKcnepuMeHTaJl&­
HaR yeTaHOBKa c MCTIOJlbSOBaHMeM KpynHeAmero PilM-,11.eTeKTopa, 
pa60Ta10111ero COBMeCTHO c KOHHSaUMOHHHM KaJlopHMeTpoM M ro,11.oc­
KOTIH'lecr.oA CMCTeMoA, ,ll.Jlff MCCJle,ll.OBaHHff a,11.poHHOH KOMnOHeHTH 
KOCMK'leCKoro MSJly'leHHff B HHTep:aaxe 3HeprMA 0.'.3-5.0 TaB. 

2. Paspa6oTaH aJtropMTM MO,ll.eJlHPOBaHHR:' TIOSBOJlfflOlllHA pacctrnTaTb 
paspema10111y10 cnoco6HoeT& Pffi'I-,11.eTeKTopo:a. fipe,11.Jlo~eH MeTo,11. on­
THMaJl&Horo BH6opa 'IHCJla MO,ll.yJteA PilH-,11.eTeKTOpa, nOSBOJlR:IOIJIMR 
HCX0,11.ff MS Tpe6yeMoA B HHTepecy10111eA o6JlaCTH OHeprMA paspema10 .. 
111eA cnoco6uocTM, MC'l'HrHyTb MaKCHMB.JlbHOA CBeTOCHJlH ycTaHOBK~. 
B 'lac'l'HOCTH, ,11.Jt.11 ycTaHOBKM "IlHoH" no1tasaHo, 'l.ITO .ll.Jlff pas;neJle­
HHR nHOHOB OT npoTOHOB c 90 % ,ll.OCTOBepHOC'l'~JO onTMMaJ!bf!HM llB~ 
He'l'Cll 3-. HJtH 4-MO.ll.YJlbHYA PilH-.zr.e'l'eKTop. 

'.3. BnepnHe cos,11.aHa MeTO,Zl,HKa TOtlHoro Bb16opa SHa'l.JeHHA onTHMaJ!bHlil'< 
napaMeTpon npoeKTHpyeMHX PnlA~.n.eTeKTopon ~Jtg H.ll.eHTH~MKauHH 
'laC~HU BHCOKHX SHeprHA, rtOSBOJ!lllODlaR: npH ;naHKOR A~l'!He ycTpoR­
CTBa ,ll.OCTMrHyTb MaKCHMMbHOA pa'!lpemaJOmer.t cnoco6HOCTl'l. 

4. Paspa6oTaHH H ocymeeT:aJleHbl KOHCTPYKUHH pa,11.HaTopa H MilK, no~­
BOJ!R:JOmHe o6ecne'l.IHTb Ma~CMMaJlbHYJO 'l.lyDCTBH'l'e~bH2• nonepXHOCTb 
Ha nJioma.n.u, noKp1uaeMoit PnlA-,11.eTeitTopoM (7 .'.3 M MS o6mei:t 9 .Lr 
M
2), a TaltlKe ,ll.OCTHrHyTb xopomeA nepMO,ll.H'IHOCTH pl1,ll.HaTopa. 

5. C HCTIOJlbSOBaHReM pa,n:HOaKTHBHblX j3· M o -HCTO\IHMKOB, a TaKJl(e 
MIOOHOB KOCMMqecKoro H3JlyqeHllJll oeymecTBJleHa Tma'l'eJlbHaff KaJtH6-
poBKa ,11.eTeKTopoB sHepronw,ll.eJleHHll PnH-AeTeKTopa. !ocTHrHyTw 
CTaclHJlbHHe pa60'l.JHe xapaKTepHCTMKH, nOSBOJIRllDIHe c BlilCOKOft tra­
,11.eJKHOCTblO v..n.eHTl'l~Y.Ul1p013aTb S0.p.RlK6HHble a,n,pOH!i. 

6. Tipo:ee,n,eHa !1p0139pKC. a600.il-''i'HOr.t KaJU!c5p013KM HOHHSaqllJOHHOro K8.• 
JIOpl1MeTpa c l'!CnOJib3CnflH:il:.M ycKopwreJlbHb!X pe'.lyJ!bT3.TOB l'fCCJ!e­
,11.CBr1!mH KaJIOplllMe·rpo:p, , :".P.Jll';3:'t!M llOT'JIOTJl!TeJleM. I1oJ!y'leHO ::IHf:!.­

·r-:n · e 1<.aJrn6po110'!"·'·-~ i:'• 'Y '1l:Mt1"e1·:,,a on110,ll.e.11mn:nero .noJI10 Ha6J110-
·.~. i\ft.Y.O~·,, "r~rf('+~ 
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7. llpel.DOllteHa MeTOlHKa, DOSBOiffl!lllaR 60.nee Toqao yqMTY:&aTb CT8· 
THCTH'leCKHR xapattTep paSBMTMff H3K npM onpeAeXeRHH AO.DH GRep­
rHH BYXOla qepes HHlltRee OCHO:BaRJile KaAOpHMeTpa H ee OllH6ox, 
l~ff qacTMqKo norx~TMBllHXCR a.lpGH&ll. 

a. Paspa6oTaHH ~HSHqecKMe ye.DOBMR peI'llCTpaUHM l!.AP8HROA KOMDO­
HeHTY B HHTepecylOllleR e6.JaeTM aeepraR. Koxlt'leeTneeHo nsyqeao 
BJIMRHHe yc.1o»HR perMCTpatlHM ea 'OPMY lM~epeHUHa.n&eoro cneK­
Tpa l!.APOHOB B6JIMSM nopora oHeprMH. Pesy.n&TaTu pacqeTo:a Moa­
Te-Kap.1e xopomo cor.naoyllTCff o a1tcnepKMeHToM. Paspa6oTaHa H 

· ocy•eeTB.lleHa 6.noK-cxeMa ynpaB.neHHR ycTaHoBKoA, 06ecneqHBa11-
•aR BllDO.DHeHKe ~HsMqecxMX JC.DOllMR perMC'l'paUMM qaCTMll, a 
Ta:ae cer;aaconHMe pa60Tli 6HCTpYX MllK c Mel.DeHHHMM HOHKSa­
llHOHHHMH KaMepaMM. 

9. PaccqMTaH ~OHOBllR Blt.Da.zl 0,11.MHOqHHx MllOROB B OOTOK OlHHO'IHYX 
sapoeHHHX 8,11.pGHOB, Ha6.H,'l\8CMYX Ha ycTaHOlllte "Owoa". Ilo1ta­
S8HO, 'ITO B 06Jl8CTM 3HepraR ~ IOOO rsB cnex·rp MIOOHRHX,. TO.D'l­
KOB Sa»MCHT OT yc.noBHA perHCTpaUHH co6HTHR • .6.naro,11.apg npHHff­
THM B YCT8HOllKe "llHoa" YCJIOBHllll perHOTpallHH xac1ta,11.0B, B HH­
Tep:aa.ne '.300 .s E < 500 raB DpaKTH'leCKH OTCYTCTBYllT MllOHHYe T0.1'1-
KH, a :a 06.18CTH OHeprHit ~ 500 roB MX BKJ18.l B 06DteM flOTOKe 
<'>.itMHnHHx sap111teffHHX 8..11.poHo:a He npe»waeT I % • 

IO. Paspa6oTaHH M ocy111~cT:8JieHH MaTeMaTH'leCKMe nporpaMMhl ,11.Jtn OHc­

TeMH perMTpaUHM M npeABapHTe~hHOA o6pa60TKH C06YTHA. Ilpl'!Be~ 
aJtrepHTM npcrpaMMH npe,11.:eapHTeAbHOR o6pa60TKH O'l'06paHHHX nr 
onpeAeAeHHHM KpHTepHaM C06HTMR. 

II. Ilo.ny'leHY SHa'leHMff noTOKOB qacTMU a.n&6e.n.o :e sa:aHCHMOCTH OT 
3HeprHH a,n,pOHOB H OT rAy6Hmi MX B31'lHMOAeACTBHff e :eemeCTBOM 
KaJIOpHMeTpa. Br:epBHe HSMepeHH noTOKM pa.3JlH'IHHX KOM!lOHeHT 
'laCTHll a.ni.6e.n.o; ,ll..lff TpeX pasiHqHHX HHTepl!8.llOB 3HeprMA a,11.po­
HOB onpeAe.D~H npo6er nor.10D1eewa HeATpa~&HoA (AAMHonpo6e~­
HoA)1toMnoHeHTli. 

IlpHBeAeHbl pesyB&TaTli npRMHX HSMepeHHR nOTOKOB TIMOHOB, npo­
~OH9B H KeATpOHOB Ha BHCOTe 3250 M HaA ypo:eqeM MOP.Ii B 06-
.1aCTM aKeprv.A 0.3-5.0 TsB, GD14'AeTeAbCTBy10mv.e o npa:eHAbHoc­
TH H,ll.eHTH¢HKaUHM qa.CTMU nocr~ACTBOM PTIVi-~eTeKTOpa. 

I5. 



llxcSn1ta11.. n• 8'1'8)!1U&11 A•Hepaqn: 

I. hattH B.B.,bJQU• A.T.,AllTHJIR K.r.,Aps1J1am K.C .• ,Ear.l9'­
eapn l.C: •• a1111111aR 0.1 .• ,Kasapiw C.Il.,KasapH C.C.,KaJUtalH 
C.A.,M~aBJlll 3.A.,llaprwpee•• P.a.,Oraaese•a .i..c.,Orawe•~ 
•• A.r.,Ilpe•u•• B.,Taxallll• A.r. 3-anep..ewru••a• J&'l'&Remta 
..... ••••ei.•.aBllll •sawM•i.eleT:lllR lt .... qetltRX.&JJ.pe••• ...... x 
esepr•I • ••n•••s•-.e.aaeM PIDI-i.eTettT•pe•.- ls•.AH CCCP,eep. 
••s•q.,!9"16,T.40~f5,•.I058-I060. 

2~ battH B.B.,b7qzaw A.T.,A1rHllJlR K.r.,Kasap&R C.fl.~Kaattaa< 
•• C.A.,Ora•e•s• A.r.,Captt•e•• A.C.,Tua•R• A.r. J>acqeT Me­
T•A•M Mell'l'e•Kap.• PIDI~ie'fettT•pa J•T••••tt• A•~ ••••ei.e.aaxs 
X&paKTepBOTKlt BS&WM•i.el•T:lllB &JJ.P9••• tt•&MJCqeettRX ., •••• 
••eprweR 500-5000 raB.- Ms •• AH Apc.CCP, iRSllJt&, !978,TAI,, 
».'.3,e.I72-I78. 

'· bJllAD• A .. T.,Alt•DJIR 1.r.,A ........ K.r.,11lJJ,UB8 A.r.,Kasap­
•• C.Il.,KaBltaltlla C.A.,lW'l&plR lt.C.,OraaeHR A.r. K paneTJ 
• enTRMH&JlMK napaMeTp•• PIDI-i.HettT•pa.- Ms».AH Apc.CCP, 
fila•tta, I980,'1'.I5,».'.3, •.I9a..202. '*· b111AD• A.'l'.,l&JJ.uH A.r.,Kasapn c:.n.,OraMeesa A.r. On'l'•· 
••MllH PIDI-i.eH&'f•p ... :. E:pe:aa•, I98I.- 21 •. (Hay'lllee ~Hd·· 
•ene/Epe:aa•u•I tws•• ·••~. : EH-492(35)-SI) •. 

5. AllUHR B. B., Aps1J1&UR C. A., hJ11.PJ1• A. T., Kanauw C. A., Kt>­
sapaa c.n.,W.qapfl• K.C •• OM.eu• r.r.,Orau• r.I.,Orasecaw 
A.r •• ora•ese:aa ls.C.,Rpe•u•• B.B.,Capr•s• A.C.,C.xos• c.o. 
Te.Ma••• 1.r. Dpen•pu•Hu .... U11ep11 .PJl Pmr....,e~ettT•Pa··­
Epe:aa•, I9'71.- rT •. (Haf'l•H Med•em/Epe..aunl\ ~wsaq • 
......r.:ftl-232(25)-'77)~ . . 

6. hJQuR ~'l'.,haTRan 'l'.l •• Jrasap!IR C.R.,OraaeeH A.r., Te.,.( ' 
A11Hu• C.B. 0 .ua,.e •••••• &.....,..tt•r• •UJ•D• ••nee .. 
'l'pe &A,.•••• J8l'Bll'111f1elOix·7&'1'aRe••I •n.e••.- Epe.aa.I982.­
I2 •• (Haf'IRe• ... , .... /Epe:aa•tt•I tasR'I ........ : DM-5'9(26) 
"'!82). 

7. hau• B.B.,hJQ'Ull .l.T •• An•m K.r •• trasapn cr.n.,Kanaa­
• C' • .l •• Orueso• JIE.C.,Oru•• 1.r •• Tuau• A.r. Menon­
soane 3Bl ·~111-2" • eaneJllUle•re • soen••ltDlf i7q&M1l 
.- Epe .... !97'1 •• 26 c. (Ba;rmoe •o°"'8ae/Epe•a•tt•R twswq ~ 
....... : !ft;2I9(ll)Jll1-) • 
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8. ABaKaH B.8.,AByHAJCRH A.T.,AsapsH M.O.,AitonsH i.r.,EarAaCaJl"' 
aH JI.C.",rpMrOpllH r.c. ,.llaAMllH A.r.,Kasapss c.n.,MaMllJJ.llttJ.HaH 
3.A.,OraH9H r.1.,0raHeCRH A.r. IloTOK qacTMU t!.Jl~6eAO B Ka.JlO• 
p11MeTpHqec1tHX ycT&HOB&ax.- KsB.AH CCCP,cep.~11~11'1.,I98I, 
T.45,~7,c.I249-I254. 

.9• Avakitl.il V.V.,.n.VU.-40.jilhl .n..T.,:hagnat1arian i..o:>.,Kazarii:l!l o:>.l'., 

mamidjaaian E • .l. ,.nartiro:.ov R.hl. ,muradia.1 jJl.lV1. ,Ogauezova 

~.s.,ogaoian G.Zh.,Ovsepiw1 G.G.,Oganesiaa A .. G.,l'ledhko ~.P., 
o:>okhoy1:U1 o:>.o.,Vi.llllitsky O.M. ~ete:rmiAatioa of Ratios of­
l:'io.11, l'rotof1 a.id J.'leutro.11 Fluxes at iillowitaiA al ti tulle lit E"" 
1 TeV.-l:'roc. of 17-th ICRC 1 .Paris 1 1981 1v.11 1 p.3S-41. 
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'PHc.I 3aBHCHMOCTb GHeprOBH,11.eAeHH.fl OT ! D c.1yqae 
OnTHMaJlbHHX ,11.eTeKTOpOB npH 500 raB 
(IDllKHgg KpHBaH) H !000 raB (BepXHgg KpHBaa). 
llH~paMK yitasaHH onTHMaJlbHYe SHa"!eHHa a/b/e. 
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PHc. 2 Cxew ycTaHOJIKH "ilMoH": MK - HOHM ~au~oHHYe 
tta.MepH, P - pa,11.1.1aTOJlH HS.lly"leHH.fl, MDK - t-rnoro­
HHTR:HHe nponopUHOKaJlbHHe KaMepH, f - ro;ll,OO!Wn, 
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PHc.3 3aBMCHMOCTb saperHCTpHpoBaHHoro ~Hc~a 
qaCTMU aJlb6eAO OT r~y6KHY B3aHMOAeRCTBHg 
aApOHO• B KaJIOpHMeTpe. 
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(~ .r . Texa:r.rqecm pe,na.KTO.P A. c. A6par.um 

3aKas 58U Bil'! - J4U23 1\!palK I'7li 

Ilo;nnKCaHO K ne'llaTit! 15.II.82 r. 
cpopMa.T i1s.nrurn.f! 60x84/I6 

Vlsnaao OT.ttenoM Hayimo-Texmiqecxo~ HH<!JopMau•m 
Epe:sa.HcKOro <})"HsHl!ecKoro It!HCTUTyTa. EpeBaH-36, i:Jlap:Kaprma 2. 


