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OBUAH XAPAKTEPHCTW\A PAIDTbl 

A!;STyaJiliHOCili pa60Tli. B HaCTOHmee BpeMH ~D;J/JHOTBeHHHM HOTO'i­

HJ/JKOM ITOJIY'!0ImSI KOJIJ/J'i0CTB0HHOH HHWcPMaIJ;JIJJ/J 06 oco6eHHOCTHX an­

pOH-H,D;epHHX B3BllMO.D;0HOTBM!tl:' a TaIOJte 0 ITOTOKe rrepBJIJllHOI'O KOCMJIJ­

ll0CKOI'O 'H3.JIY'!6HHR: (IIKL1) npl'l CBepxBHCOKJ/JX SHeprHHX (.>roI5 aB), 

HBJIH0TCH KOMIIJI0KCHOe ECCJI0,D;OB8.Hl'l0 nrnpoKHX aTMOCcpepHHX JIJ/JBH6H . 

(lllAJI). Ilpl'l 8TOM BaJK.HbJMH f.IBJL!i!OTC.ff ,D;eTaJI:&HHe J/JCCJI0,D;OBa.HJ/J.ff rrpo­

CTpa.HCTB6HHO-aHepre'I'JIJ'i8CKJ/JX xapa.KT8pl'!CTJ/JK MIOOHHOI'O KOMITOHeHTa 

lllAJI; oco6eHHO 8.KTya.JI:&HHMJIJ .ffBJ!HiOTCR: J/JCCJI6,D;OBa.HM MIOOHOB BliCOKMX 

aa:eprJ1Jit B l'lH.IJ;l'JBJIJ.D;ya.n::&HOM JIJ/JBHe. 0,IJ;Haxo c nepexo.:o;oM HCCJie,n;o:sa­

H11H OT CT8TBCTJ/J'i0CKHX xapaxTepECTEK IllAJI K xapa.KTepECTHKaM :irn­

.IJ;J/JB~D;yaJI:&HOrO JIJ/JBHH J/J K 6oJiee BliCOKPJM aHeprEHM nepBJIJ'iHOI'O E3-

JIY'!0HJ/J.ff CTa.HOlllilTCH Heo6xo~MHM CO~D;aHHe KOMlln0KCHHX yCTaHOBOK 

60JilillmX IIJiomanel H od~eMOB, B TOM 'iECJie CB0TOCHJI:&HHX Ma.I'HJ/JTHl>lX 

cneKTpOMeTpOB Ml$0HOB, rrpeB&1ill8.JOlllJIJX no CBeTOCJ/JJie CYJ!l6CT:ay'.routEe B 

,n;ei::.a:TKH pas. B JOCTa:Be axcnepEMeHTMliHOI'O KOMIIJiexca .AHH, 003,n;a­

BaeMOro B HacTomnee Bpewr Ha B/c 11Aparau11 E~, coopymeTcH 

MarHETHJilt cneRTpoMeTp.MIOOHOB co CB0TOCJ/JJIOI 2I + 33 M2 cp 

(CBeTOCHJia CYJ!l0CTBYRJllMX MarHETHliX cneRTpOMeTpOB MIOOHOB B IIlAJI He 

npeBJ>tmaeT 0,2 MGCp) • .ARTya.JI:&HHM B HaCTOHll{ee BpeMH JlllJIH0TCH Ta.R­

Jlte IlOilCK npHMHX (6HCTpHX) Ka.HaJIOB reHepaumi: MIOOHOB BHCORHX 

aaeprMi B xocM111t1ecxzx .nyqax. B aTott cBH3M ocooal HHTepec npe.u;-

; CTflB:llFieT B03MOZHOCT:& H3MepeHEH aHeprirli Il'.~n;oro MIOOHa B rpynne 

npJIJ noMOil!lll MarHJ/JTHoro cnexTpoMeTpa c 60JilllDOi nno111a.zu;ro. KaK OHJIO 

noxasaHO B paOOTe /13/, Bonpoc 0 IlpRMOI reHepar.u.m MIOOHOB MOZ0T 

' 6HT:& pemeH ilyTeM J/JCCJie,n;oBa.HJrli Ha e,n;111Hoft c:eeToCMJI:&HoA ycTaHOBRe 
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Ka.K BepTEKa.Jr:&HHX, Ta.K E roplll30HT8JI:&HHX MIOOHOB. Ta.KM BOSMOllt­

HOCTD Il03BOJJ.R:eT ~eKTl'IBHee ECilOJI:&SOBaTD CBeTOCEJIDHhlM MarHIIJT­

H~ cneKTpoMeTp, rrpe,D;Ha3Ha118HHHM ,D;JUi :11CCJI8,D;OBaHitJH MIOOHOB B 

· llJAJI. O,n;HaKO npE cos,n;aHitJE E aKcrr.r.ryaTaUltl1'l ymrna.m.Horo no MacmTa-

6aM l'I B03MOlKHOCTRM CB8TOC1'lJI:&HOrO MarHl'JTHoro cneKTpoMeTpa MIOOHOB 

H8H3Cl8lltHO B03Hl1Ka8T p.l!.D; npo6JI8M npHHUl1Ill'laJI:&HOro xapa.RTepa, He 

EM8!0llll1X MecTo np11 cos.n;amrn Ma.JIHX crreKTpoMeTpoB. HeoClxo.n;EMOCTD 

IlOCTaHOBKE ~ pemeHEH STEX san;a11 IlOHBEJiaC:& B CBli3IIJ C paspaClOTKO~ 
1'I C03,D;afm8M CB8TOCl1Jl:&HOro MarH:IIJTHOro Cl18KTPOM8Tpa 3KCnepEMeH­

T8JI:&HOro KOMIIJI8KCa A.HM - "Am1MAI'". 

ij8JID paClOTht COCTO.fiJia B: 

I) pasBETm! M8TO,n;a MarHNlTHOM CITeKTpOM8Tp11rn MIOOHOB 1'l paspa-

60TK8 np1'lHU1'lll1'laJIDHOH cxeMH CBeTOCl'IJI:&Horo ill1'lpOKOanepTypHoro 38.M­

KHyTOro (TBep,D;OT8JIDHOro) MarHETHOro Cil8KTpOM8Tpa, Il03BOJJ.R:~ero 

1'lCCJI8,D;OBaT:& C BhtCOKOM aq¢8RT1'lBHOCTI:i!O 1 Ka.K MHOllt8CTB8HHH8 COClht­

TIIJH MIOOHOB B lllA.JI, Ta.K 1'l ropllJ30HTaJII:iHI:lM IlOTOK MIOOHOBi 

2) paspa60TK8 1'l o6oCHOBafm1'l M8TO,'IJ;8., 06ecne11J11B8IOIIl8r0 B03-

MOlKHOCTI:i onpe,n;eJierum pacnpe,D;eJieHJllJt IIJHTerpaJia no noJIIO B CloJI:&nmx 

o6~eMax ~eppoMaI'H8TEKOB CB8TOOHJI:&HhtX l\llS.I'HETHhtX CIT8KTpOM8TpOB 

MIOOHOBi 

3) ltlCOJie,n;oBaHllJlll a~eKT8 B03H1'lKHOBeHEH JIOJKHHX TpaeRTO.PM~ 

nplll rrpOCTpa.HCTD0HHOM BOCCT8HOBJI8Hl'lltl TpaeKTOPlU~ Ml'!0380TB8HHlilX 

COClhtTltl~ I per111cTp:11pyeMhtX MHOrOCJIO:tllihtMltl KOOpn;1'1HaTO--qyBOTBlllTO.l!I:i­

HblMltl ,zt9T8KTHpyJOlltlll~ ClrlCT8MaM!tli 

4) lrlCCJIC~OBWll/llll uyTeM MO.D;8JlltlPOBam!H ~apa.KTepMOTMK lrl SIWIT8-

plllM8HTaJILHhtX :eoaMo>K11ocTeH MarmITHoro cnexTpOMeTpa Alm. 
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HOB1'13Ha paeiOTH. Tipe,D;JIO.llteHa l'l paspa60TaHa HOBM np1rnU1'!­

Ill'JaJIDHaH cxeMa CB8TOCEJI:&HOI'O ml'lpOKOanepTypHoro MarHJ/ITHoro CITeK­

TpOMeTpa MIOOHOB, KOTOPSJl Il03BOJJJ18T Bil8pBHe ITpoBeCTl'J O,D;HOBp8M8H­

HH8 l'JCCJI8.D;OBaHER Ha 8.n;EHOtt ycTaHOBK8 Ka.K B8pTl'!KaJI:&HOrO. TaK l'J 

ropl'l30HTaJI:&HOro IlOTOKa MIOOHOB, a TaKllt8 IlOBTOpHO 1'l3M8pRT:& l'IMITyJI:&C 

o.imoi1: l'l TOH lite -qacTl'lnH BepTl'!KaJI:&Horo rroTOKa. IIpe.Il,lIOllteH l'l o6oc-

( .0BaH HOBhtti MeTO,D; orrpe,n;eJI8Hl'JR l'IHTerpaJia ITO rromo CB8TOC1'!JI:&HHX 

38.MKHyTl:lX MarHET.HhtX Cil8KTpOM8TpOB MIOOHOB, OCHOBaHHHM Ha 1'1CITOJI:&-

30BaHEE nepTEKaJI:&HOI'O IlOTOKa MIOOHOB KOCM:l!l~eCKEX Jiy11ei1:.BrrepBHe 

:l!ICCJie,n;OBaH ~8KT B03Hl'IKHOB8H111H JIOlltHl:lX TpaeKTOpEf.i: npl'I ITpOCTpaH­

CTBeHHOM BOCCTa.HOBJI8H1111'1 TpaeKTOp:l!IH MHOllt8CTB8HHbIX C06HTEH, perE­

CTpEpyeMh!X MHOrOCJIO~HhtMl'I KOOp.D;:l!!HaTO-~YBCTBl'lT8JIDHHM1'1 ,n;eT8KT:l!lpy­

IOl!IEMltl C:l!ICT8MaMitJ' E IlOJiy1{8.HI>l aHaJIETElieCKEe Bblpallt8HEJ:!, CBflSHBa­

IOlllEe l{l'JCJIO JIOlltHbIX TpaeKTOp:l!IH c rrapaM8TpaM!tl .D;8T8KTEpyromei1: Cl'ICTe­

MbI E IIJIOTHOCT:&IO ITOTOKa 11aCT'AU. 

. Tipe,D;JIO.llteHHM 

HOBaR rrpEHUl'lITEaJI:&Ha.H cxeMa CB8TOCEJI:&HOro illEpOKOarrepTypHoro Mar­

HETHoro CIT8KTpOM8Tpa 3Haql'!T8JI:&HO paclllltlpsr8T aKcrrepEM8HTaJI:&.HI>le 

B03MOlltHOCTE M8TO.D;a MarH111THOH CITeKTpoM8Tpl'IE MIOOHOB KOCMltl~8CKOro 

( JSJIY1{8H111fI. Ha OCHOBe npe,D;JI0Ht8HHO:ii cxeMbl paspaCloTaH H B HaCTO­

Jnllee BpeMfI coopy.lltB.eTM Ha B/c "Aparau"Ep<lWl MarHETHhtti: crreKTpo­

MeTp KOMIIJieKca .A.HJtt c paCloqett TIJioman;:&ID 42 M2 :I!! CB8TOCEJIOtt 2I-33 

~cp no BepTl'lKaJIDHOMy. Hanpa:BJieHEJO E 2 x II M2', 2 x I ,5 Nf. cp -

no-ropl'!SOHTaJI:&HOMy. IIpe,D;JiollteHlil>rli MeTo.n; onpe,n;eJieHM EHTerpaJia ITO 

noJIIO oc5ecrreql'!Ba8T ESMepeIDJe EHTerpaJia ITO ITOJIIO B 6oJIDmHX oc5'beMax 

peppoMarHeTEKa CB8TOCHJI:&HbIX MarHl'ITHI>lX Cil8KTpOM8TpOB MJOOHOB. B 

qacTHOCTE, B CJiyl{ae CIT8KTPoM8Tpa .A.HJtt o6ecne~EBaeTCR TOliHOCT:& Ht 
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xyJKe IO%. McnoJI:&30BaHJ/le ITOJIY'IeHHHX a.HB.JIIllTI!ftleCKillX Bb!pa.JKeHJllli no3-

BOJIJieT Ha IlpaKTEKe npOE3B8CTJll OITTEMB.JI:&HlilH Bbl00p rrapa.MeTpOB ~e­

T8KTEpyIOmeli CECTeM!l, MEHJllME3IllpyromEH 'qk'JCJIO ~OmHHX TpaeKTOpEH, a 

TaKXe J'iillTHBaT:& EX BJIJl!SiHJlle Ha 8KCnepEM0HT8.JI:&Hble pe3yJI:&TaTb!. 

Pe3yJI:&TaTH ~EccepTaUMOHHOH pa6oTH MOryT 6aT:& JllCITOJI:&30BaHH 

ITpJll COqzta.HillJll Jll SKCnnyaTauillllJ CB0TOCJ/IJI:&HblX MarHI.1THblX crreRTpOMeT­

pOB MIOOHOB KOCMJlltf0CROro I.13.JIY'I8Hl1Si, a ITOJIY'I8H.HI:.Ie a.HaJIJllT:r,fq8CKI.1~ 

B.HpalteHESi 0 tfECJie JIOmHHX TpaeRTOpEM MOryT OHT:& ECITOJI:&30BaHH TaK­

me ITpE COqzt8.Hl1Jll ]',lj axcrr.nyaTa.uME MHOrOCJ10HHl:ilX .zteTeRTEpYJOml1X CI.1CTeM, 

rrpe,naaaHatreHHHX ,ItJIH perJllCTp~Ill COOblTillM c don:&wo:lil: MHOE0CTB0H­

HOCT:&ro. 

AnpoowrnH pa6oTbl. Pe3yJI:&TaTH, rrpk'lBe.zteHHHe B .n:r.10cepTa­

:i;m..i, .ItORJI8,nb!BB.JIIllC:& Ha Me)!\nyHapo.nHI:ilx RoawepeHURIIX no KOCMJ11trecK11JM 

JiyqaM (Ilapl1m,I98I; EaHranop,1983), aa BcecoroaHl:lX pa6otrEX coBe­

ma.HEHX ABM (I980-I984rr.), a Ta.KXe Ha ceMJllHapax Ep~M. 

IloTeMe ~J11ccepTaUMJ11 ony6JIJ11KOBaHo I2 pa6oT. 

CTpyKTypa ,irnccepTaWJill. ,UillCCepTauk'lH COCTOJllT 113 BB8,I(0HI.1.fI' 

tf0Tblpex rJiaB' 3a.KJIIO"i6HJllSi. CO,It6pm.11T I29 CTpaHMU Ma.urnHOirnCHOro 

TecTa, 27 pillCYHKOB J11 I7 TaOJIJllU. Cn.11001\ JIJl!TepaTypH co.ztepl!WIT 9I 

HaJllM0HOBaHI.1e. ~ 

ABTop ~J11ccepTaUMJ11 aamEmaeT: 
' . 

I. Ilpl1HUI.1ITI.1a.JI:&Hyro CX8MY CBeTOCk'lJI:&HOro WMpO!Wllll6pTypHOro 3aM-

KHyTOro Mal;'HI.1THOrO cneRTpOMeTpa, o6ecne'tfliB8JOlllY10 '. 0,1\HOBIJeMeHHOe 

JllCCJI0,l!,OBaHJl!e 'MIDOHOB' KaK BepTID<B.JI:&Horo' Te.I( Jll l'OpJll30HTaJI:&HcJro 

nOTOKa KOCMJl!tfeCKJllX JIY'I8M, a TaKEe IlOBTOpHOO Jll3MCpeHI.18 Jl!MfiYJI:&Ca 

O,I(HOfi Jll TO:lil: me 11acTJ11Ubl BepTillKaJI:&HOro IlOTOJ(a. 

6 
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2. MeTo,n OITpe,neJieHJllH I.1HTerpa.na ITO noJJIO B 6oJI:&IIIJllX o6MMax 

weppOMarH0TJllKOB CB8TOCJllJI:&HblX MarHJllTHblX CIT8KTpOMeTpOB, OCHOBaH~ 

HliH Ha ·I.1CilOJI:&30Ba.HI.rn BepTillKa.JI:&Horo IIOTOKa MIOOHOB KOCMJ/1118CKOro 

M3.JIY'I8HJll.fI. Pe3yJI:&TaThl MO,zteJIMpOBaHJl!Si rrpmMeHeHJllR aToro MeTo,na K 

)ITpe,zteJieHI.IJro I.IJHTerpan:a ITO ITOJIIO MarHJllTHOro cneKTpOMeTpa AHYl. 

3. PeayJI:&TaTbl IllCCJie,ztoBa.HI.IJH ajxpeKTa B03HJllKHOBeHillR JIOXHb!X Tpa­

e~opllJH ITpill ITpOCTpaHCTBeHHOM BOCCTa.HOBJI6Iil1'E TpaeRTOpEH MHOmeCTBa 

·:f .JllU, perlilCTpillpyeMb!X MHOrOCJIOMHblMk1 KOOP,ItJllHaTO-"iyBCTBI.IJTeJI:&HblME 

.l\6T8RTillpYKJlllJllME C!1CT9MaMJll-aHaJIJllTJll'16CRE6 BblpruK6HJllJ'I 3a.BlllCL'.MOCT6M 

tfJllCJia JI0'1Uil:lX TpaeRTOpJllM OT napaMeTpOB .zteTeKTMpyromeli CJllCT6MH M OT 

ILJIOTHOCTJll ITOTORa "iaCTillU. 

CO,UEPlKAHME PABJTbl 

Bo BBeneHJll~ o6cy~naeTOH aRTyaJJ::&HOCT:& JllCCJie~OBaHMH MeT~I(OM 

MarHillTHOH CITeKTpOMBTPillill ITpOCTpaHCTBBHHO-SHepreTJ/1118CRI.IJX xapaRTe­

pillCTJllK Bb!COKOSHeprill'l:HliX (~ I TaB) MIOOHOB B Jll~IlJllBJll,DyaJI:&HOM lllAA, 

Jll3MepeHJllR SHeprillJll K~ztoro MIDOHa B MHOrOMIOOHHblX C00blTll1RX (IVIlOOHHb!X 

ITap, rpyrrn M!OOHOB)B lliillpOROM 'AJl!aITa30He 38HJllTHblX yrJIOB JI!, B CBR3E 

c STillM, OOOCHOBblBaeTC.f.l' aKTyaJI:&HOCT:& HaCTOJ'Im8M paOOTbl. 

B ITepBoli rJiaBe paccMOTpemz oco6eHHOCTill ITpJllHIJ;JllIIJlla.JI:&Holi 

( 1Mbl (cM.pl'lc.I). JieJKalI(e~ B OCHOBe cymeCTBYIOIIIJllX MarHJllTHhlX cneR­

~poMeTpOB MIDOHOB KOCM:r,fq8CROro J/13Jrytf8HJll.f.l'. 

YKa3aH pH.It ITPJll'1JllH, IIORa3HBaIOIIIIllX HeUeJiecoo6pa3HOCT:& rrpillMeHeHJllR 

ST9H cxeMH ITPill C03,D;aHJllJll 'CIT6RTpoMeTpOB' ITp8BHIIIaIOmJllX ITO CBBTOCJllJie 

cyiqeCTByromille B ~eCHTRJ.ll pas. c UeJI:&IO IIOBHlli8HJll.f.l' ~eKTJllBHOCTJll Jll 

paclllJ/lpeHillJ'I 8KCIT6pillM8HTaJI:&HblX B03MOEHOCT8H MBTO,zta MarHillTHOM crreR­

TpOMeTpillE. M!OOHOB npe,ztJIOXeHa HOBSH IIPHHUJdIIJllaJI:&HaR cxeMa CB0TO-
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paBHo:i1 2,7 M, cocTaBJIHeT: 552.1 = 21 M
2c,p; SS2I!= 22 M

2
cp; B 

pelKlllMe ,JU3yXKpaTHoro J11sMepeHJ11H Jl!MrryJIIiCa O,I4HOH JI! TOH JKe qacTJl!Uli 

512-- = IO ~cp; od~M CBeTOCJllJia B pelKlllM8 0.l(flOKpaTHOro JllSMepe-
111 

mm: --552
0
s = 33 ~cp. Ma.I<Cl'lM8.1Ili~ seHJllT~ yroJI perJ11cTpaqHJ11 

ll,JIH 1 JI! II - 45°, ,JJ;JT.f! pe.lKJl!Ma ,JU3yxKpaTHoro l'l3MepeHJllH - 33°. Ma.I\Cid· 

MaJilJHhlH Jll3tJ!8pl/IM!:lH Jl!MrryJiliC BepTJl!KaJllJHOro KaHa.Jia 1, B c.n:yqae JllC­

IIOJili30BaHJlll1 l!MK, COCTaBJil18T P.::::: 3,4 TaB/c. · m11..x 
!Ip:r.mo.WITC.fl pesyJIIiTaThl oueHKJ/l "11JllCJia cTBOJIOB lIIAJI sa ro.n:, na-

,D;810lll1.JX Ha pacCTO.liIDIJll < 1 M 1'l < 5 M OT Kprui cneKTpoMeTpa, )J,JIJI 

pa3JI:l'l'!'..l:lliX 3HaqeHJllli ITepBJll"qHOH aHeprJllJll Eo Ilpl/I Eo = 10
15

aB "qJ/ICJIO 

CTBOJIOB cocra.BMeT 2. 103 l'l 5, 2. 103 , a I!pl/I £ 0= 10
16 

aB - 40 Jll 

102 COOTB6TCTBeHHO. 

IIpl'lBO.WITCH 38.BJllCl'JMOCTJll OTHOII18Hl'l.fl cpe,n;HeKBS,IJ;PaT:l'l'!'.HOH /llJIYKTY-

aqHl'I yrJia OTKJIOH6HJlll1 5A'P K yrJIY MarHJllTHOro OTKJIOH8Hl'll1 b. 'P OT 

JllMrryJI:EiCa MIOOHOB ,JJ;JT.f! pa3JI:l'l'!'.Hb1X 3HaqeHJllH KOOp,D;JllHaT.l:lliX ourndoK. OT­

HOIIleHJ/le yrJia MHOrOKpaTHOro pacce.fIHJll.fI K yrJIY MarHJllTHOrO OTKJIOHe-

HI/ll1 COCT8.BJ!R6T '-"" 0, 15. 

IIpJllBO,D;l'ITCH, no pesyJIIiTaTaM Mo.neJil'lpOBaHJllH, ~eKTJllBHOCT:& 

Jll,D;eHTTII/lll'lKaqHJll F MIOOH.l:lliX TpaeKTOpl'lii .n:M pas.JIJll'!HHX sHaqeHJll:I! 

IIJIOTHOCTJll MIOOHOB B c;ryqae 1'lCilOJIIi30:sa.H1'll1 UMK. IIoKasaHo, 'ITO npill 

3HatreHJ/ll'I IIJIOTHOCTJll MIOOHOB BIIJIOTlJ .no 20 M-
2 

J11,n;eHTJ11<l>:J11Kijl.J;Jll.fI MIOOH­

HbIX TpaeKTOpJllH ocymecTBJIH8TC.fI c .nocTaTO'!HO BhlCOKOH 8<lJI>eKTJllBHO-

CT:b!O (70~). 
B nepBoii ma.Be npillBO,D;:JllTC.fI Ta.I<lle orrnca.ime ropJ1130HTaJI:&Horo Ka-

Ha.JJ.a "AHklMAT". 0TH01118HJlle yrJia I.iHOroKpaTHOro pa.CCeR'.HJllJJ K yrxy 

,\llarHiliTHOrO 
0
0TKJIOH6HJll.fl - 0,04, :JllH'f8PB8JI 36HJ/ITHb1X yrJIOB - 75-90°' 

asJllW,/Ta.JIIiHhl~ - ± 17°, MaKCJl!MaJIDHWi cBeTOCJ/lJIB. - 1,5 M
2

cp c Kallt-

IO 

( 

( 

,D;OH CTOpOHh!. B Ka'!eCTBe KOOp,D;JllHaTHhlX ,I(fjT8KTOpOB npe,D;ITOJiaraeTCB' 

J11CIIOJI:&soBaHJ11e MHoronpoBOJIO'!H!:IX Ka.Mep c warm·; HaMOTK1'l 1 MM. Pac­

CTOHHJ/le Me~ny Ka.MepaMJll B KruK,D;OM J/13 ILJI6"11 MOJK8T Bap:Eil/lpOBaT:EiCH B 

npe,n;eJia.x OT 2 _l~O 6 M • .En:aro,n;apH TONfY' "11TO crreKTpoMeTp Ha.x:O,n;MTC.H 

B no.nseMHOM ITOM8lll8HIIIJll Ha CKJIOHe ropLI' 3Ha"l1JllT6JI:&Hal1 ,D;OJm MIOOHOB 

c aHeprJ11e:i1 HJllJK8 IToporoBOH OTC8Ka6TC.fI·rOpH!iM MaCCJllBOM. IIoporOBaJJ 

< 9HeprJll.fI B HanpaBJieHJllJll ceBep-10r COCTaBJ!H8T 6-15 TaB, a B HaII-

( 

pa.BJI8HJllI/l ro:ro-ceBep 15 raB. 

!IpJllBO.W!TOB' pesyJI:EiTaThl MO,I(8JI:JllpOBaHI/l.fI ITO BJI:JllHHJllIO IOOT!t!pOBO"l1HblX 

OWJllCOK KOOp,D;JllHaTHh!X ,n;eT•.:KTOpOB Ha TO"qHOOTlJ Jll3MepeHJllH JllMrryJI:&COB 

MIOOHOB. IIoKa3aHO' "!1TO ,D;JIH MJllHJllMaJilJHO ,D;OOTJllDMbIX '3Ha"i8HJllH IOOT:l'J­

pOBO'!HhlX olllJllCOK ~~';;" IO TaB/c, a Ma.KCJl!MaJIIiHO .n:ocTJ11raeMa.H Be­

JIJ11qr,ma P ~ 30 TaB/ c ITPJll 6ase 6 M. 
rnA)I. 

TipJllBO,I(HTO.fI OlKill,n;aeMbl6 1'1HT8HCJllBHOCTl/l MIOOHOB JI! ouemrn OlKJll.I(aeMOH 

JIJHT6HOllJBHOOTJll MHOrOMIOOHHhlX oo6HTJllM pa3HOM KpaTHOOTJll sa ro,n;. 

BToprui: rJia.Ba IIOOBB'lll6Ha M8TO,ny onpe,n;eJieHJllR l/lHTerpaJia IlC 

IIOJiro B COJI:&Illl/lX 06'beMa.x weppoMarHeTvlKOB CB6TOOJllJIDHhlX MarHJllTHHX 

Oil6KTpOM8TpoB MIOOHOB. PaccMaTpl'!BaeTC.fI BJIJllB'HJ/16 TO"iHOOTJll onpe.n;e­

JI8HI/l.fl JllHTerpaJia ITO ITOJIIO Ha TO"iHOCTli orrpe,n;eJieHJllH Jl!MrryJI:&Oa MIOOHOB. 

Tipe,n;eJI:EiHaJ! TO'!HOOTlJ onpe,n;eJieHJllH Jl!MrryJI:&Ca MIOOHOB IlPJll M8.JIHX 3Ha'!e­

HJll.fIX l/lMrryJI:EiCa (~ 200 raB) o6yOJIOBJieHa B OOHOBHOM MHOrOKpaTHb!M 

pacoe.fIHJ/10M B TeJie MarHJl!Ta JI! COOTaBJIHeT ,n;.M "AHWAAT" ......... 0,15 

(I5%). IIoKasrum, '!To rrpJll onpe.neJieHJ/11'1 JllHTerpa;ra ITO rroJIIO c TO"iHO­

CT:&IO V'\ 10-15%, npe,n;eJI:EiHM TO'!HOOTli orrpe.neJieHJllH llJMrryJI:EiCa yxy,~­

eTCR H83Ha'!JllT6JI:&HO JI! OOCTa.BM8T ........ 0. 18-0 '2. a IIP>f Jl!MrryJI:EiCax 

i~200 raB aTO BJIJllHHJ/18 6lll6 M6H:&Ule. 

TipJllBO.D;1'1TCH rro,n;po6Hbll1: aHa.mrn ypJIOBl1f4 npillM0Hl/lMOOTl/l CYl!l60TBy-
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IOllU'IX (J1JH.11YIW;JIJOHHblX) MeTO,D;OB onpe,n;eJieffi'JR JIJHTerpana ITO ITOJilO, 

TioKasaH PH.It Tp~n;HocTeli npJ1JHUlllITJ1JaJibHoro 111 npaKTJlltrecKoro xa­

PaKTepa npJIJMeHeHJIJR lllH.:nyK~OHHOro MeTo,n;a B CJiyqae CiOJib!fillX 3Hatre­

Hl:li1 OCi'beMa q,eppoMarHeTl:lKa llJ llJH.IIYKTl:lBHOCTJIJ MarHitlTa ( v = 360 M3 ; 

L = I, 5 fH ,D;JIR "AHl1MAI'") • .Iirrsr ycnemHoro npl'lMeHeHl'l.H ItlH.:nyK~­,.,. ... ,. 
OHHOro MeT0,148., Tpe6yID111ero Jll3M8H8HJIJJI MarHllJTHOro ITOTOKa rryTeM ROM-

MyTauv.rn HaMarH~l'lBaIOmero TOKa, Heoeixo.n;ItlMO, ti:Toeibr oeimee BpeMR 

YCTaHOBJI8Hl'l.ff MarHJIJTHOro ITOTOKa, COOTB8TCTB8HHO, BpeM!I l'l3M8p8HllJR 

.i:"3. yn;oBJI8TBOpRJIO CJI8,:nyIOlJl0My ycJIOBl'l!O +i.3 ~ ~8' 'rx ' r.ne 

t<r- KO::q:¢l'l~8HT, 3aBl'lC.RllllllH OT 3~D;aHHOH B0J!Wl:l'lHb! .norryCTitlMOH 

,D;JIJHaMl'lTieCKOH norpeWHOCTE 0 . 'Lx - xapaKT8pHoe Bp8MJI cpe.n;-

CTBa l'l3MepeHl'l.ff (BpeMJ:r MHTerpMpOEaHlllJI, BpeMH 11 CII0Jl3a!lll.ff11 Jll.Jrn 

BpeMR ".n;petiW HyJIR11
). IIoKa3aHO' trTO B c;ryqae MarHJIJTHOrO CIT8KTpo­

MeTpa Afilll BpeMR ycTaHOBJlelil'l.H ITOTOK8. COCTaEJIReT 2. 103 c'eK, HaMHO...; 

ro npeBh!WaIOl.llee xapaKTepHoe BpeMR coBpeMeHHhlx cpe,n;cTB Jll3MepeHlilJI 

( l<dfx v- 60 ceK .D;JIR BeeiepMeTpa c'P I90, Jll Kffrr; ....... IBO ceK ,D;JIR 

Ul'lWPOBoro BeeiepMeTpa 4' 5050) ' "CJTO ,n;aJieKO He y,D;OBJI8TBOpReT yc­

JJOBlilIO MaJIOCTJIJ BpeMeHlll ycTaHOBJieffil.ff MarHl'lTHoro noToKa. Ta.KJIJM 

oeipasoM, ,n;.mi: ycneWHoro npJ1JMeHeHlilR 11H.nYK~OHHoro MeTo,n;a B CJIY1:Jae 

ClOJiblfil!X OCl'b8MOB weppOM~rHeTJIJKa (B traCTHOCTJil, B CJIY1:Jae ".AIDlMAI'") 

( 

Tpec5yioTC.ff cpe,D;CTBa Jll3MepeHTi!JI c xapaKT8pHhlM BpeMeHeM ITOpH.n;Ka ( 

o,D;Horo "CJaca, paspa60T1<a KOTOpblx caMa ITO ceeie npe,n;cTaEJIJfeT co-

6oH CJIOlKHyIO s~n;atry. '!TO ,.KacaeTCR npa.KTJIJ'G'.8CKHX Tpy,n;HOCTBH npJIJ-

M8H8Hl'l.ff ItlH,:nyK~OHHoro MBTO,n;a, TO OHJIJ CB.ff3aHbl c Heoeixo,n;JilMOCT:bIO, 

B JIIOClOM CJIY"lae' cos,n;aHHJI B TeJie MarHitlTOITpOBO,n;a ClOJibWOro KOJIJ'l'G'.e­

CTBa KaHaB0K c Itl3M8pJIJT8JI:bHb!Mlll KaTymKaMlll (no I60 WTYK B KB.'1\D;OH 

pac5otreH 30He "AfilllMAf") l'l ITpoBe.n;effil.ff Ciom.woro. trJIJCJie, KOMMyTaUnii 

I2 ,. 

I. 

1 

' 

' 

HaMarHJlltrJIJBaIDUIBrO TO Ka B 2500A (ITO 500 pas ,ll;.JJ.J1 KaJKD;Oii 30Hbl). c 
ue.m.10 rrpeon;oJieHJIJ.ff yKasaHHblX Tpy,n;HocTe~ ITpe.n;JJaraeTc.ff HOBhli1 Me­

To,n; oupr:_n;eJI8H:lll.ff JIJHTBrpaJia no ITOJl!O' Cia3Jllpyrom~i1CH Ha 11HOM Ilp!IIHUJ<l­

ne' H8;K8JIJIJ l'lH,D;YKUJIJOHHblH MBTOD;. CylJIHOCT:b rrpe,D;J10lK8HHOro M8To.na 

38.KJJIOtraeTCR B JIJCITOJib30BaHlllJIJ B IW"CJ8CTB8 Me pbl JIJHTGrpaJia no no.mo 

CT8IT8Hl'l Jil3M8H8HJIJJI no,n; BJIJIJ.ffHl'leM MarHJilTHOro ITOJiR V1HT8HCV!BHOCTl1 

B8PTlilKaJI:bHOrO ITOTOKa MIOOHOB KOCM>l"l8CKOro l'l3JIY"CJ8Hl1.ff' ITpOX0.11;.ffll.{l'lX 

CKB03Ii JIJCC.rre_n;yeMb!li Y1:JaCTOK MarHl'lTa Jil Ha6JIIO,n;aeMh!X B san;aHHOM 

TBJieCHOM yr.rre _Q • B KatreCTBe ycTaHOBKJIJ, oeiecrretrl'!Ba;omei1 11sMe­

peHl'le lllHT8HC'1BHOCTl1 MIOOHOB B 52. ' paccMaTpJ1JBaCTCff Te 1I8CKOIT 113 

tr8Tblpex ,ll;8T8KTOpOB, pacrro . .1JOlK8HHblX ITO n;Ba c Ka)KD;0!1 CTOpOHhl Jil3Me­

pReMoi1 OClJiaCTJIJ MarHJ/lTHOro ITO.JIB, B :3TOM C.IIY1:Jae san;a"la orrpen;e"1e­

Hl'l.f! 3aEl'lCJIJMOCTJIJ JIJHT·~HCJIJBHOCT:lll M'iOOHOB OT !tlHTerpaJia ITO.JI.fl CBO.ll;>'!T­

C.ff K orrpe.n:e.rreH:lll!O 3aIJV1CJIJMOCTJIJ tr!tlCJia "CJ8TblpexRpaTHblX COBIT\:J.D;8H!tliti 

Nl/xOT !tlHTerpaJia ITO.JJ.J1 I eott. c UBJJ:b!O Bb!SICHBHJIJ.f! rrpl1H~V1ITJIJ-
u eo u 

aJI:bHOVI B03MOlKHOCTl'l !tl rrpaKTF!'48CKOVJ ocymeCTBJIJMOCTJIJ npen;.rrOJK8HHOro 

MBTO.n;a npOBO,ll;lllTC.f! MO.ll;BJIJllpOEa!rne (M8TO,ll;OM MOHT8 - Kap.TIO) npoxoJK­

n;eHl'l.f! MfOOHOB "CJepe3 T8JI8CKOD Jll rpeppo~nrH8TF!K ITPJIJ pa3Jl!tl"CJH!iX 3Ha­

tr8H1'!.ffX ITOJIH, B pesyJibTaTe MOD;8.JTJil.POBaH'1.ff Haxon;!tlTCR 3aBl1Cl1MOCT:b 
<IX . . 

< N > OT S Bd.t. Ilpl'l MO.I1GJIF1poBaHV111 l'lcrroJIIi30BaHhl pe3yJI:r:.TaTbl 

~" pa60T~ /I4/ no Jll3M8p8HJIJIO CIT8KTpa MIOOHOB BepTJIJKaJI:bHOro ITOTOKa 

Ha Bb!COTB 3200 M H~n; ypOBH8M MOpH (ropa Aparau) B l1HTepBaJie 

l1MIIYJI:bCOB 2 + IOO r::iB/ c. Mo,n;eJrnpoBaFl'l8 rrpOB8ll;8HO c Y'18TOM no­

Tep:r:. :3HeprJ1Jl'l MIOOHaMl1 B B8lll8CTB8 H~n; MarHF!TOM "AffilMA.f". B TEMB 

MarHJIJTOIIpOBO,n;a (,feppoMarHeT11Ra) F! B n;eTBKTopax, a TaKJKe c Y"CJ8-

TOM MHOrOKpaTHblX pacceHHtlM B ¢eppoMarH8TJ/lK8, B paeioTe npF!BO,D;.ffT­

C.ff BXO.J:1Hbl8 ,n;aHHble nporpaMMbl MOD;eJIVipOBamm. BhlXO:ztHOiti BBJill!tll'IHOiti 
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nporpaMMH .IIB.mieTc.ll cpe,ItHee 'lJ/lCno 'leTapeXKpaTHHX coBna.n;eHJ/lH 
'IX 2.1< < }.[ > npill BeJil'l'IJl!He n.ByxRpaTHbIX coBna.n;eHJl!itl: N , Merunol!leiic.ll 

OT 4.I04 ,n;o 2.105 c rnaroM 2.104: < N'J Bwrnc~oc:c ,IJ;M pasJll'l<.r­

HblX 3Ha<.reHJl!ii MarHJl!THOrO ITOJ!Si" OT 0 'AO 2.0 Tn, paCCTOHHJl!H M0)!\Izy 

nepBb!M Ill BTOpbIM 'A0T8KTOpa.Mill :l-i ' pacCTOHHJ/lH M8ll\Izy TpeT:&Jl!M Ill 

'l8TBepTHM ,n;eTeKTOpaMill Zz. J/l MOIJlS.IJ;l'I 'AeTeKTopa S = 0,25; 

I,O M2 • Ha OCHOBe rroizyqeHHHX 3aBJl!CJ/lMOCT8H < N'J:. OT ~ etLt ( 
'.plilC. 5) Bbl'lJl!CJililOTCH B03MO.l1Um0 OTHOCJilT8n:&m.Ie norpeillHOCTJil £ 1 

Jil £2 orrpe,IteneHM 3Hai::reHJl!H J/lHTerpana IIO IlOJIIO "Affi1MAT" • paB-

HOro 3,24 Tn M. £.:1. Ill f 2 onpe,n;eJIRIOTCH cne,DJIOlllillM oc5pasoM: 

£ J. = "51/3,2.'I ; f 2 =- :52/3>24 

r.ne 81 J/l 112 - OTKnOH011J/l.ff BeJIJ/l'IJJ/lHa 5 B al e ' COOTB0T--,. 
CTBYJOlllill0 ,IJ;ByM CT~apTHaM OTKnOHeHJ/l.HM 6'= ~N~fcpe,IJ;Heii B0JIJIJ'l:E-

ffi,] 'IJ8TlipeXKpaTHHX COBII8,IJ;CID'lii <JV':> npE 3Hai::reHJ/lJ/l i.f3dt= 
3,24 Tn.M. IIplilBO,IJ;RTC.ll pesyn:&TaTa BwrucneHJ/l.ll E.1 lil f:.z .llJI.11 

2,1( 
pasnl'l'IHHX saa<.reHill:i.t 2-J., ~2 , .IV Ill S , a TaRJKe sHai::re-

Hl'!H BpeMeHJ/l l'!3MepeHM, H800XO,IJ;l'!MOro .llJI.11 Hac5opa 38.IJ;aHHHX saa<.re­

Hl'!ii N 2: 8Tl'! pesyn:cTaTH noKa3HBa.IOT, 'liTO npJ/l .5. = I uf., xi. = 

I,5 M l4 .N'Zx = 2.105 npoBe,n;eHl'!e JllSMepemur B Te<.reHJlle 3,16 qaca 

oc5ecne'li>1BaeT orrpe,n;eneHH.H BeJIJ/l'il'IHa JllHTer~ no rromo c oumc5Ko:i.t( 

Meaee 5%, a rrplil .S= 0,25 M2 rroTpe6yeTCH..,,.. 20 'tiacoB J/l3Mepe­

HM 'AJlR o6ecne'lieHM TaKOii xe TO'liHOCTJll. 0,ItHaKO B aTOM cizyqae 

Jl!CCne,IJ;OBaHJ/l: IlpOCTpaHCTB8HHOrO pacnpe,IteneHJl!H ~o Bdf MOlltHO 

npoB0CTJil co 3Ha'il'!Ten:&HO MeH:&lll'IM waroM. ti.SM B c~ae s = r.M~ 
PaccMaTpillBB.IOTC!J BnMHJ/lH paSJil'!'lH';)X (i)aKTOPOB Ha pesyn:&TaTH MO,IJ;e­

nillpOBa.HJl!.H, c yqeTOM KOTOPHX OOl!laH norpelIIHOCT:& onpe,IteneHJ/lH l'IH-

[4 

' 
~ 

Terpa.Jia no nomo B paelO'til'IX 30Hax ".AIDlMAI'" COCTaBJI.H8T ...... IO%. 

B TpeT:&e~ r~ npoBe,n;eHo l'!Ccne,ItoBaHJl!e sqxpsRTa Bos­

HJl!KHOBeHl'l.H nol!HHX TpaeKTOpJ/la npJ/l npocTpaHCTB0HHOM BOCCTaHOBne­

HlilJ/l TpaeRTOpill:i.t MHOX8CTB0HHHX COOHTJlla, perJ/lCTpl'lpyeMblX MHorocno:i.t­

HHMl'I KOO p,IJ;l'!HaTO-'lyBCTBETen:&HaMl'I ,IJ;eTeRTJ/l PYJOllllilMill Cl'ICT8M8Ml'I. 

'C!Mcno O,IJ;HOBpeMeHHO yna:B!IIl'IX H.a crre:KTpoMeTp "AID1MAI"' M!OOHOB 

~ COCTaBJI.HeT 200 + 400 npJ/l 3Heprl'!HX IOI4 - IOI? 3B Ill paCCTOHHJ/ll'! 

OT ocl'! IIIA.JI .:$ IO M. IIpill npocTpaHCTBeHHOM BOCCTaHOBneHJl!J/l Tpae:KTO· 

pillH CTOnb 6on:cworo ROJll'l'li8CTBa qacTJl!U 'iJl!CnO BOCCTaHOBJI8HHblX Tpa­

e:KTOpill:i.t MoxeT oRasaT:&CH 6on:cwe, i::reM <.rJl!cno J/lCTl'IHHHX, sa cqeT 

cnyqa:i.tHHX (no!iH!iX) "cllll'!BaHillii" :Koop,IJ;Jl!HaT pasHDIX 'liaCTJ/lU l'!3 pas­

HHX cnoe:e B OlJJf';{ n:BHJllIO, BCn8,IJ;CTBJ/l0 Hanl'l'l:BR OWJl!OOR onpe.neneHll.l.ff 

KOO~IJ;l'!HaT i::raCTJ/lU. YRa3blBaeTC.ff Ha HeOOXO,IJ;l'!MOCT:& OU0HKI!! 'IJl!Cna 

noXHHX TpaeKTOpl'IH .i:vm yqeTa EX BJIJ/l.HHJ/l.H Ha pesyn:&TaTH aKcnep11.1-

MeHTa J/l OIITJ/lMa.JI:&HOro Ba6opa napaMeTpOB 'A8T8KTl'lpyromett CHCTeMbl. 

B CBH3Jil c OTCyTCTBl'leM K0Jll'l'li8CTB0HHHX COOTHOWeHJ/ltt 0 'il'!Cne JI0'1t­

HHX TpaeKTOpl'IH CTaBl'ITCH l'I pewaeTCR sa.n;a~a 0 nonyqeHHl'I aH8nl'ITJ/l­

'li8CKJilX BI:lpru!t8HJ/lH 3aBHCl'IMOCT8a cpe,n;aero 'lil'!Cn8 nolltHHX TpaeKTOpl'lf;l 

OT napaMeTpoB IJ;eT0KTl'IPYJOlll0H Cl'ICT0Mli l'I OT MOTHOCTJil IlOTOKa i::ra­

CTl'IU. Sa.n;al!a pemaeTCR .llJI.11 cnyqasr perlilCTparzyrn Tpae:KTOpl'lii B O,IJ;HO:Li 

er npoeKl:J;ln>l (.IJ;ByMep!OOi cnyqaii) l'I ,n;nH cnyqWI perillCTpaUJillil B ,D;Byx 

1poeKI.J;HHX (TpeXMepHlill: cnyqaii). 

I. }$yMepHliH cnyqaii. PaccMaTplilBaeTcR ~eTeRTHpyroma.R: cHcTeMa 

c o61!leli BacoTott H , ,ItJll'JHOH L H cocToJmlaH J/l3 m cnoeB ,n;e­

TeKTopoB c OIIIl'lc5Ra.MH li3MepeHl'IH O.D;HOH KOOp,IJ;l'!HaTH l!aCTl'lll; 6X ~ • 
6"x

2 
, ••• E>xm. • Onpe,n;eMeTCH BepdRTHOCT:& oc5pasoBa.HM Tpae:K­

TOpH:i.t ITO.It yrnoM o( OTHOCHTen:&HO oc:H ox ' COB.rra.n:aromett c 
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II8pBHM CJI08M J~8T9KTOpOB, B lilHT9pBa.JI8 ,Il;.J!JtlHH ( )(.i, Xi. +olX1J lil 

yrJia ( ol, o(. + dci.. ) • nplil peI'lilCTpau,1-n! KBJl<~M CJI09M ITOTOKa c 

JillJH9:fii:HHMM IIJIOTHOCTRMlil iii. • n :z ••••• n,,,, 

I 'Jn I d P = 4 fii nj .:li~2o( do( dxi jh,-h.i np-exP(-llX1t-7i1<)], {I) 
f<J ~ll 

.J•2 K*J 

r.ne hi lil hj - paccTOHHlilH i-oro lil 

ro CJIOH , A X "::: 2 6X K ( K = I , 2 , ••• , 

. 
J -oro CJIOeB OT rrepBO-

). 3aTeM, ~HTerplilpyH 

H) no ol.. , Ha.xo,n;11TCH sepoHTHOCT:& o6pa30BaHMH Tpae:KTopm'I, 

rrpoxo.wnue:fii: i:repes cJiyqati:Ho Bblclp~HH:fii: MaJiblti: lilHTepBaJI dx4 co 

BCB9X B03MO]KHb!X HarrpaBJieHlil:fii: 

m 
dP= L ~ clxj[_ n, 17.i)h;-l·u/ nu-exrf!lxr.nl<)]. c2) 

t'<j 1'ti 
j=2 K*j 

JJ.a;ree. y<IMTblBaH ;qTO 8TYJK9 BepOHTHOCT:& MOlKHO rrpe.n:CTaBllT:& Ka.K 

fi.11 dXj, !',n;e ?;,. - Cpe.IUlSIH IIJIOTHOCT:& JIOiK.HbIX. Tpae:KTOpl1:fii:, M 

BblpaJKaH h B e,n;l1IDIUax H , T. e. h = RH , r.n:e R < 1 
noJiyqaeTCH cpe,n;Hee 1il1CJIO .Nfi" JIOlKB!:i!X TpaeKTOpl1:fii:. o6pa30BaH­

H:b!X no BCe:fii: ,D;JIMH9 ~eTe~T11pyro~e:fii: Cl1CT9Mbl 

~ =L2f ~·ni/R,-r<jJnr1-exr(-DxK-nl<2. (3) 

t'<j 
j:::2 

B cJiy<Iae, :Kor.n:a npocTprurcTBeHHble paspe111eHl1H Bcex ,n;eTeKTopoB 

o.n11Ha:KOBbl ( AX ) ~ IIJIOTHocrlil na,n;aro~x i:racTl1U Ha Bcex cJioHx 

paBHbt ( ii ) ; 
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( 

-rn-2 ~ 

N;, = Li. ft 2 [1-exp(-t1xnB [ I Rt-Rjl 
i.<j 

(4) 

..i=2 

IlpJil paBHOME:pHOM pacnoJIO>K8Hl1lil ,D;8T9KTOpOB; 

R j-1 
t= m-1 

R. = l- r 
1. m-1 • T.e. 

( 
4= ~ rn(m+9fL

2L2 D- expf-6xnJrn-
2 

(5) 

B CJiyqae >Ke D.X n ~ i 
"r .........- 1 -"" 2 m-2 
J";i- 6 m(m.+1)n l /JX 

(6) 

2. \liOpl\'iy-JIMpyeTCH sa,n;ai:ra ,n;JIH TpexMepHoro CJiyqM l1 rrpl1BO,n;MT­

CH· BHBO,D; BblpaJK8Hlil.fi i:rlilCJia J!OiKHhIX Tpae:KTOpM:fii: B 3TOM CJiyqae 

JJ;, = s't f;E(RcRJnQ-exp(-fKA>•E 
'<J 
j:::2 

(7) 

r.ne $- IIJIO~a,n:& ,n;eTe:KTillPYJOIU9M OitlCT8MH. J5- ITJJOTHOCT:& ITOTOKa r '1aCTMU. 1 !J.5 = /JX {}'j - IlpOCTpaHC'£B8HH08 pa3pe111eHJile ITO .D;BY~" 

KOOp.D;l1HaTaM. 

B cJIYtiae, Kor.n:a Y.=o=···=o= o , 6.5,=DS.2=··--=IJS=t.s 
· J ~ ~ J a m 

y ClS«1 Ill paBHOM8pHoro paCITOJIOiK8ID1.ff CJI08B, 

- 1 2 N, == - rn m+t "(.5m 2. Yl"-2 
:tr 12. rn- 1 j S .6. s . 

(8) 
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Ilp:r.rno.~TC' 'tfl!ICJI0HHbl0 peayJI:&TaTH 0 JIOlKHl:lX TpaeKTOpilmc B 

ycJIOBl!IRX "AHl1MAI'"' BlA!llCJieH.HHe np:tll IlOMOIJ.lil IlOJIY'tf8HHHX B!ipaJite-

Hlllft .nJIH paaJllllq.HHJC 3HaqeHEA napa.MeTpOB .n:eT0KT!ll.PYIDJ.l.left Cl/lCTeMH ii 

IIJIOTHOCT!ll IlOTOKa MIOOHOB. IlORa3aHO, qTo rrpil 6Jllll3Kl'!X K peaJI:&IWM 

3HaqeHl!lmc npocTpaHCTB0HHoro paapemeHER ,n:eTeKTOpOB l/l IlJIOTHOCTl/l 

lOTOKa MIOOHOB 'tfl/lCJio JIOJKHHX TpaeKTopEft MOJKeT 3Ha'tfl/lT0JI:&Ho npe-· 

BWIIaT:& "tll/lCJIO l'JCTEH.HHX: TaK, Ilpil 6;_ = 0,5 MM l'l J!,= 2 M- 2 , 

cpe,!U{ee "tlilCJIO MIOOHOB' IIS.D;a.IOIJ.lilX Ha "AHVJMAI'"' COCTa:BJJHeT .#ft-= 80, ( ' 

a 'tfilCJIO JIOlltHHX TpaeKTOpilft JIJ;, = I40.rrpl'l KOJil/l'tfecTBe CJIOeB - - ~ . 
'!lZ. = 3, l'l JV;, = 4 Ilpil 'fYL = 4, a IIpl'l $ = 5 M 
- ' ~ = 200, ii;, = .207I rrpl'I m = 3, .N/i = 94 rr;rn m = 4, 

l'l Jlj, = 4 npl'! m = 5 • 

B qeTBepTOM~ E3ycl8.IOTCR xapaKTepl'!CTl'!Kl'l l/l SKcrre­

pl'!MeTaJI:&Hhle B03MOJKHOCTl'l CI10KTpOM0Tpa ".A.HWvlA.r" Ilplll IIOMOir(l/l I11Mil­

Tar.~:1101molt MO,D;0Jl:l'l. IIP:l'lDOJn'ITCR OID!CaHile I1Ml'!TaU:l'lOHHOtl: MO,D;eJlllJ' KO­

TOpM :11MeeT ,:u;:ea penMa: I) reHepaU:1110 Ill MO.lleJil'lpoBaHille rrpoxoJK­

.n:eHl'!R MIOOHOB :l'l rpyrrrr MIOOHOB qepe3 cneKTpoM~Tp; 2) reaepaU:l'l!O 

IllAJI Yl MO,D;eJil'lpOBaH:l'le perYlCTPaU:l'll/l MIOOHOB IDA.JI crreKTpOMeTpOM. reEe­

PaU:l'JR IllAJI C sHepr11eil: 60.m.me. IOI2 sB ocymeCTBJ.UIJia.C:& C IIOMOir(:&IO 

rrporpa::w, paspa60T8tfHO:il: B @MAH. IIpl'!Be.n:eHo "tfillCJIO saperncTp:l'lpo-

Bai:IHhIX lll I/l,D;eHT:l'l@:m~pOBaHHbIX MJOOHHhlX rpyrrrr c 'tfiJCJIOM MIOOHOB 
{ 

~ rrp:11 pas.JIWIHhIX sHa'tfeID'!mc 'tf:l'lCJia MIOOHOB B rpymrax n_,,,.., , 
Ha rrepBhlH CJIOH ,n;eTeKT,ppoB. BepOHTHOCT:& w(n; = ~} saperill­

CTp:l'lpOBaT:& :l'l M,n;eHTE!l>l!IU:l'lPOBaT:& IIOJIHOe 'tfl!ICJIO 11aCTl'lU B rpyrnre. 

ITa.:'.'".~ei-i Ha nepBhlH CJIOH ,n;eTeKTOpOB Cil8KTpoMeTpa, COCTaBJIJ'!eT 

0,57 + 0,006 rrpE ~ = I + 50. IIp11Be,n:eHhI ,n;aHHHe no EMliJTa-

Uillll 8KCilepl/lMeHTa B pel!GIMe pa60TH c rrporpalVlJVIOH IJ!A.11. IlORaSaijH 
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" 

(( 

pacrrpe,:u;eJieHilR MOUUIOCTl!I (RpaTHOCTil) rpyrrrr; rrp:r11Be,n;eHbl TaroKe 

cpe.:u;Hllle 3Ha'tfeHPJH ii .IJ;Ecnepc!ll!ll pacnpe,n:eJieHEli. 

PaccMaTpl!IBaeTCR TaKJKe pH.II aKcnepEMeHTaJI:&HblX B03MO~HocTei1: 

''AHJ1MAT'': 
I. BosMOltHOCT:& l/lSMepeHER SHepreTl!l'tfeCKoro cneKTpa MIOOHOB 

IIIAJI onpe,n:CJIHJia.C:& Ha OCHOBe reHepaU:l'lil 104 C06HTillA no nporpaMMe 

lllAJI B .IJ;iJaITa30He !015 - IOI6 aB Ha ypoBH0 M0CTa pacnOJIOJEeHl'IR 

cneKTpOM0Tpa (3200 M) iJ Ilpil yCJIOBl'll!I IIOna.:u;a.Hl'lR OCil llIAJI Ha iJOH!ll-

3aU:l'lOHH!:ill! KaJIOpEMeTp (40 x 40 ~) KOMIIJI0KCa "AHI1". CTerrem. 

ilCKaJKeH!llR aHepreTE'tfecKoro crreKTpa, o6ycJioBJieHHoro ourn6R~ 

l'l3MepeHlllR il BOCCTaHOBJI0HilH TpaeKTOpEI! MIOOHOB .IJ;Jill 3Ha'tfeHMI! 9Hep 

r:l'll'I MIOOHOB I3,60,300,I500 fa-B, COCT8.BJ!R8T '(}":f {c}/3£ : 
'J1fEJ/~E'~ 93, I.09, I.04, 099, COOTBeTCTB8HHO, r,:u;e 

o:J(E)/'ac - .n;M®JepeHUMaJI:&Hhltl: cneRTp MIOOHOB IUA.Jl, (i
1
'J{E'}fE

1

-

"l'l3MepeHHhli-i" aHepreTmecKiJI! crreKTp. 

2. Onpe,n:eJieHiJe Harrp~0HMH OCM IIJAJI 110Jiyq0HO TpeMR cnoco6e:.­

(rrpE P = 3,3 TaB/c): a) npl'I noMO!Ul/l TpaeKTop1rn Hrui6oJiee 
m•x 

aaeprmHoro MIOOHa - TO'tfHOCT:& COCTa.BJI.HeT €5"e = 3,7.ro-
3 pa.n; 

6) np11 noMOUlll "cpe,!U{eBaBemeHHoro" sna'tfeHMH yrJia r.nooHOB, rrpoxo­

.wrun'IX qepes C110KTPOM8Tp - 09 = 3,8.ro-
3 

pa,n;; B) np11 IlOMOIJ.lil 

cpe.naero 3Ha'tf8HM.FI 38HMTHHX yrJIOB r.1IOOHOB ,D;O MarID!THOro cneKTPO­

MeTpa - o9 = 4,5.ro-
3 

3. YKaSHBaeTcR, 'tfTO 6Jiaro.napH 6oJI:&wolii cBeToc11Jle "AHWMr" 

BrrepBHe CTaHOBMTCR BOSMOJK.HHM M3MepeHMe rrpRMHM M0TO.UOM 3H8pI'l'llll 

iJH.UEBM,eyaJI:&Horo MlOOHa B nape l/l B rpynrre, '!!TO IlOSBO.M:eT onp~e­

IDIT:& ~eKTl!IBHYJO Macey M!OOHHWC nap c TO'tfHOCT:&IO_..,., 20 + 30% B 

MHT0pBaJie Ma.CC 2-IO raB iJ 3Hepr~rn M!OOHOB I0-500 raB. 

I9 



YKa3b!BaeTC.ff Ta.KM.e Ha B03MOlKHOCT:& J/ICCJI8,D;OBaHJtl.fI M!OOHHblX ce­

M8HCTB, orrpe,n;eJI8Hl'l.ff C8'I8ID'l.ff B3aJ/IMO,n;ePicTEM.ff rrpoTOHOB c R,D;pa.M1'.1 

Bos.nyxa (rrp:vi ycJLoB11J/I 06ecrre'lleHJ11.ff ~a.r 4 + 5 TaB/c, TO't!HOCTl:! 

BOCCTaHOB."8HJ/l.ff OCJ/I lliAJI l:l.e ~ 0 ,25 M, lllCCJI8,D;OBamm aHl130Tporn111 

!il IIOl1CRL. JIORaJl:&Hb!X l1CT0'1 Illll'KOB ROCMJ/ltJ8ClUlX Jry't!8M. 

B 3aI\JIJO't!Q.!!!'.ill f'OPOTRO rrp11ne,n;eHbl OCHOBHH8 pesyJI:i:.TaTh! 

.nrrnc e pTar.:i;1111 : ( 

I. ITperr,.i10l!WHa HOBM rrpmIIJ;li!IIJ/lall:E.Ha.ff cxeMa CB8TOCJllJI:&Horo 3alV!­

mryToro MUrH:ri;THOro ClI8I{TPOMtJ'l'pa MJOOHOB' rrpeLlMYU18CTBa ROTOpofil 

OTl!OCJl!TCJI:&HO T pa,IJ;JtlUlllOHHOl1 CX8Mhl 3aK.l!JO'llaeTCH B TOM, t!TO OHa 

oriecrre'nrnaeT: 

- ITO'l!TH B,D;BOe 60.1r&mym CB8TOC!tlJiy i'!pll rrpO'l!lllX paBHblX YCJIO-

Bltl.ffX; 

- B03MO}KHOCT:& O,D;HOBpeM8HHoro lllCCJI8,D;OBaHl'lH Ka.K B8pT1i!Ka.JI:&-

l!Oro, Ta.K VI ropl130HT8.il:OHOro IIOTOKa MlOOHOB; 

- B03MO)!(HOCTl) ITOBTOpHoro li!JMepeHmr l'lMIIyJI:&Ca O,D;HOM J/I TOM 

i!(8 'llaCTJ/IUT>I, 't!TO IIOBbill!aeT TO'tl:HUCT:b orrpe,n;e.'18Hvl.ff l'lMIIyJI:EiCa B ......, I ,4 

pasa VI ,l~OCTOBe nHOCT:b orrpe,n;e.7'8H1'l.ff sapR,D;< c MIOOHOB; 

- Bb!COI\YTO T8XHOJIOrltlt!HOCTii IIpH cos,n;amm Rpymrnx CBGTO­

CHJi:&Hh!X CII·.'.KTpOM8TpOB. 

z. Ha Oc HOBS npejlQ.)K8HHOM CX8Mhl paspaclOTaH Jll B HaCTO:-;mec ( 

BpeM.fI coo pyJ?:auTCH na B/ c "Aparau" cBeToc11JI:o1lblti MarHJ/ITHI:l'i.1: 

CITCRTpOMeT_p B COCTaJ36 3KC•TCpJ/IMGHTa.JiliHOrO KOMIT'Ie;rna ".AHM" .D;JIJI 

BC8CTOpormero 11cc.11e,n;OB8.HltlR MIOOHHOro KOMIIOHeHTa lllAJI Jll MIOOHOB ro­

plll30HTa.Jl:&liOro · rroTORa. 

3. IIpe,D;JioJKeH HOBhl~i crroco6 orrpe,n;eJieHl1JI VlHTerpaJia no rro;oo n 

50JIIillllllX 86'beMaX rpe ppoMarH8Tlll\OB Cl: 8TOCl1JI:&HbIX 38MKHyTbIX CIT8RT.PO-

20 

MeTpOB, OCHOJ·aH!mti Ha VJCIIOJI:b30Ba.ID1Jll B8pTUKa.Jl:bHOro ITOTOKa MIOOHOB 

KOCMil'1~CRoro lil3Jry't!8ffi'JR. IIoRa3aHO' IIyTeM MO,D;8JilllpOBaHJ/l.fI' 'ITO B 

YCJIOB11RX cneRTpOMGTpa "AHR" c OC5'.beMOM tI;eppoMarHeTTtlKa...,..,. 360 M3 

aTOT crroco6 oc5ecrretiVTBaeT TO'tiHOCTii orrpe.n;eJieHVl.ff J/IHTerpa.na rro rro­

JIIO He xy.lKe IO%. 
4. IIoRa3aHO' 'lTO rrplll IIpOCTpaHCTB8HHOM BOCCTaHOB.neHLrn Tpa-

" 8KTOpMM 'l!aCTEU, reHeplllpyeMblx c C50.Jl:&Il10H MHO.lKeCTB8HHOCTblO VJ pe­

I'!llCTpV!pyeMb!X MHOrOCJIOtiHblMJ/l ROOpD;l1HaTHO-t1YBCTBli!T8.JI:bHhlMVl n;eTeK­

TOpa.M11, Hap.i:i:n;y c JllCTVlHHbIMJ/I B03H11K8.IOT V1 JJO.lKHble Tpae1uopJ11lll. 

BrrepBb!e rro.Jiytierrn aHa.JIETE'l!ecR!lle saB!llCI'.lMOCTVJ t:JVTC.Jia JTO.lKHHX Tpae1\­

Top111ti OT rraparv~eTpOB D;8T8KTVl.PYIOll18M Cll!CT8Mbl' OT fl'IOTl!OCT"1 lIOTORa 

'tiaCTli!I.J;, a TaR.lKe OT B3a!llMHoro paCIIOJIOM.8H:11H .neTeRTOpOP. RaR IJ:.11.fI 

n;ByxMepHoro' TaK Jll ,Il,JIR TpexMepHOI'O CJiytiaeB. c ECITOJl:b30Bal!J/18M 

IIOJ!yti8HH:.:x pesyJIIiTaTOB I\ MarH!llTHOMY CIT8RTpOM8Tpy "AHVl" n:aHbl 

KOHKpeT.Hbre peKOMeHn:au;JllVT ITO BblclO.PY rrapaMeTpOB ,Il,8T8KT!llpymme~ C11-

CTE;lMhl CII8RTpOM8Tpa (ROJIW!eCTBO lil B3a!llMH08 pacrrO.JIOJK8HVJ8 C.JTOeB) 

D;JIR 3a,n;aHHbIX 3Ha't!81'Eti KOOpn;EHaTHOti TO'tl:HOCTJ/l .neTeKTOpOB Tll n;orry­

JTl'lMOti B8Jlll'tl:Tll.Hbl ,D;OJIT/l .JIO.lKHblX TpaeRTOplllti. 

5. IIoRasaHH aRcrrep!llMSHTaJI:EiHh!e B03MO.lKHOCTVJ CBSTOCEJilJHoro 

lJJ!llpOROarrepTypHoro MarHVTTHoro Cil8KTpOM8Tpa "A.BM" ITO JllCCJI8,D;OBaHT/l!O 

~ rrpocTpaHCTBeHHO-aHepreTE't!ecR!llX xapaKTep!llCTEK M~OHOB IIJAJI. IIoRa­

saHo, 'ITO SKCII8pltlM8HTaJiliHb!8 B03MOlKHOCTE _crreKTpOM8Tpa "AID'l." Il03-

BOJIRIOT VlCCJI8IJ;OBaTJJ TaKJKe PR.I\ ,n;pyr!llx BOII.POCOB: 

orrpe_n;eneH11e · seH>-JTHoro yrJia ocv, llIAJI rrpr~ ITOMOLL\lll TpaeKTOplll.li.l 

HaH6oJiee aHeprEtiHoro MIOOHa; 

-onpe,n;eJI8Hli!8 ::4xteRTl1BHOti MaCCbl qacT!llU, OTB8TCTB8HHhIX sa 

o6pa30BaH!ll8 rrap ITpRMb!X MIOOHOB; 
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- orrpene.JieHllie cetieHMR Heyrrpyroro B3ffirn~onet1:c'!'- -q npoTOHOB 

c atteprw.o.iJ: ........ ro3 TsE c R,n;paM:M Bosn;yxa. 

ili6.JI:MKag11M no MaTBQMa.JiaM ~l1CC8QTaU:M1'1 

I. ,ll,am-1.'IoBa T .B. ,,IJynaeBCKM.iJ: A.M. ,EpJIHKMH A.,ll., ••• ,MHauaKa.,.. 

!;RH 8.A. lt1 ,n;p. ITpoeKT ::mcnepMMeHTa rro 11ccJI'.:.noBaH1'!IO BsalllMO­

.ne.iJ:cTBlllVi an;pO!"OB B 06.naCTlll 8Hepr1'!.i1: ro3 - ro5 
TaB (aKcrrep:ra­

M8HT "AIIlll"). - 11sB.AH ApM.CCP,cep.4.):vrn.,I982,T.I7,BhlII.3-4. 

c. I29-23I. 

2. Danilova T.V., Erlykin A.D., ~satieni T.L., ••• , Mnatsaka­

nian E.A. et al. On.the possibility of investigating the 

EAS muon energy spectra on the "ANI" magnetic spectromete1 

- Proc. 18th ICRC, Bangalore, 1983, Vol. 8, p. 104. 

3. AcaT:MaHlll T.].,JliBa.HOB B.A.,MHaUaKaHRH 8.A. MarHMT MIOOHHoro 

crreKTpoMeTpa aKcrre::l'IM8HTa "Affi1". - Borrpom,i aTOMHOH Hayirn 

1'I T8Xl-Il1Kl1, cep.TeXH.qll13.8KCllep. ,Bl:lII. 2(8),I98I, c.77 

4. Asatiani T.L., Ivanov V.A., Mnatsakanian E.A. Large accep­

tance magnetic spectrometer_ for EAS investigation. - Proc. 

17th ICRC, Paris, 1981, Vol. 8, p. 126. 

(, 

5. AcaTMaHl1 T.JI.,V.BaHOB B.A.,MHauaKarurH 8.A. 11 ~p. ~M"~Tau;llloH- ~ 
HM Mo.ne.Jio MarHlilTHoro cneKTpoMeTpa "AHI1MAT". - BART, cep. 

T8XH.~l13.8KCllep.,I983: Bh!IT.5(I7), c.65-70. 

6. AcaT:MaHJll 'l'.JI. ,JliBaHOB B.A. ,MHauaKarurH 8.A. MarHli!THblH cneKTpo­

MBTp MIOOHOB ycTaHOBKl1 "AHW'. - BART , cep. TBXH Wli!3. aKcrrep., 

I98I, Bhlll. 2(8), c. 83-86. 
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7. AcaTli!aHrl T .JI. ,VlBaHOB B.A. ,MHau;aKawn1 8.A. lil ,n;p. VJcrroJiosoBa­

Hl'le MarHl'JTHOrO CIIBKTpOMCTpa "AHW' ,D;JIR ll!CCJie.noBaHlil.f.! ropll!30H­

TaJJ:&HOrO IIOTOKa MIOOHOB KOCMJtltJSCROrO ll3Jlyti8Hlll.F.!. - BART' cep. 

TeXH.aKcnep.,I983, Bh!II. I(I3), c. 85-89. 

8. AcaT11aH11 T.JI.,VtBaHOB B.A.,MHauaKarurH 8.A.,Tep-AHTOHHH C.B. 

0 B03MOJKHOH rrporpa.MMe l'JCCJie_noBamrn MIOOHOB B IIlAJI c aHeprl'lflMYJ 

" 
2 6 ) IO - IO TaB.-BAHT. 1982, Bh!ll.3(I2 , c. 79-89. 

MHau;aKa.HJIH s.A. ,Tep-AHTOHRH C.B~ ,MapTl1pOC.F.!H II.A. 06 O,n;HOH 

B03MOJKHOCT1'1 OI"pe.neJieHl'IR li!HTerpana no llOJllO MarHl'lTHhlX CIIBRTpO· 

MeTpOE MIOOHOB. - EpeBa.H, I988. - 39 c. (ITperrpEHT/EpeBa.HCK. 

Wl'!3lil'l.li!H-T: EC~-I058(2I)-88). 
IO. MHau;aKaHHH 8.A. BosHl'JRHOBeHl'le JIOJKHh!X TpaeKTOpl'!.iJ: B MHoro-

CJIO.i1:Hh1X ~eTeKTli1pyIO!lll'IX Cl'JCTeMax l1 '11x KOJil'l'l8CTB8HHbl.i1: aHaJil'.13. 

EpeBaH, 1987. - 20 c. (IIpenpEHT/EpeBaHCK.Wli13l'l'l.l'IH-T: 

E<])Vl-986 ( 36 )-8?). 

II. Danilova E. V., Danilova T·. V., nunaevskii A.M., ••• , Mnatsa­

kanian E.A. et al. The ANI inatallatiJn for the study of 

the interactions of hadrons and nuclei in the energy range 

( 
I2. 

3 5 10 -10 TeV. - Proc. 18th ICRC,Bangalore,1983,V.5,p.527. 

ABaKRH B.B.,fapRKa A.rr.,reBopKRH c.P., ••. ,MHau;aRamrn 8.A. 
P-&it l'I ,np. Orrpe~eJieHl'Je 6" ,..~..t B SKCII8pli1M8B.Te "AHJ.1" .n.nH l'IHTBr-

pa..n:a SHeprM.i1: rrpOTOHOB Io3 - I05 TaB. - BAHT,cep.TeXH.Wl'!3. 

SKCil~p.,1986, BliII.3(29), c.57-71. 

!JnTMpyeMa.R JIMTeparypa 

13.HB'Il'JH 10.A.,Xpl'ICTMaHceH r.E. 0 6cTpOi1 reHepau;l'lli1 MJOOHOr npl'I 

mi;epHOM ><aa11Mone.i1:CTi li1l1 KOCMlil'lBCKl'IX 11ytie.i1: CBepXBliCOKllX aHep-
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rlllti:. VisB. All CCCP, cep.qms. ,198C, T.44, J~3. c.64C-642. 

I4. KotJapJrH H.M.,Caamrn r.c.,AiiBaSRH M.r. 3HepreT!ll!J8CKViiA 

C!I8KTP JU-M830HOB Ha BHCOT8 3200 M aa..n: ypoBH8M MOpJr.-

JlA.H ApMCCP, 1957, 24,c. 49-167. 
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Pl1c. I Ilp11JUEil11Ja.JI:&Hble cxew cymecTByIOillEX 
MaI'HllJTHHX crreKTpOMeTpoB ~JIB llJCC~e-

'AOBa.Hl'lR : 

., 
., 

"• 

a) ropllJ30HTa.JI:bHOro; d) B8pTViK8.JI:bHO­

ro IlOTOKa MIOOHOB. 
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.,.. ... I ~ t ' ..._ no 7 7 7 7 7 7 :z:A~ 

n 

~c.2 ITp~uwn~e:WILHa.H cxeMa cBeToCWJILHoro 
IIJlllpOKOanepTypaoro MarHMTHOro 
Cil8KTpOM8Tpa 
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~c. 3 PacrroJioJKem;e ,n;eTeKTopoB cne1•:rpo­
MeTpa li CliCTeMa ~OTOrpa4J~poBa.Hl'lR 
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