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AEHAi,iEi1A ;,O£i0C:}E.?fl0I"'O !ll)OBAJ!A ~1 iWJ:L:.EDOf'O 'l'OhA ITO MHK::11 
OI.:iOBPELEHLL.A Cl1Y'I'h~·J~03~.X H l-lA2,ElviE~X i'i3},~EPEPJ!1li 

A.C.Eecnpos.BaHHCtrr, f.Ll'.zr.aJI0Bi1'!, 13.).0sepo:.: (AAH111il, 11Kui AH CCCP), 
;;,-.E.CocHOB8L\, Ji.J.l':&efCKa.fi, 0.3.;,opoweEa (HLtlli~ I,lrY) 

PesmMe: no~~asaHO, 'l'l'~ LO .BpOifl. r5ypu l - ~ ,;:;eKa6pH lS·77 r. D Y'l'peHHt:M cel~'l'OP~ 
KDOM!Ctl IW.ilbL(E:IJOrO 'l'OK.tl HClO.JJI:j(OjiuC:O UJ L - O(JQj,Qtll{~X, DLGflOJlOr o;::b:X IlEC fl.ilet3~·!0C(j)CJ)l;l 
· .... ~ L ~ 2J, f103TOujy no'rev:H I~oJ:Lu,E~ BJro rc~~a hG :.iory'r (E·l':S .~. C1Hl3L~Ht! c npot:,eccaz.:H ll3azr.~o
.t:,eV;c'rB11fl ropfit.I£ .. 1 l1 XO.Eq.z;,IiOlt1 11JIC3!·!;;.~ !1~ ri.,.,.:· . .:; .. ,·::.HlQ,Y:Jc.. J ~;Ct.I0i;iic:.: t;CK'l"Ol.JC. ~\OJIJ;L:e.DO(<i 'l'OK 
.-:::.~\.o-.~:J:cJ:r .,:;~:,/'I'··~~'! !L"'}I BUu1:i3l·; i1.JrS3~:t::F··t.'~~: :i ~IO'.L"'(':;:i :~::>".:::.;l.-.Ci~Q 'I'Oi<G ;:Of"\PT f!l:.Ol~CXO)}.!·/rb B 
.·" , -:~vC ·:.'ilROI 0 L31::!·.tl0 ·JC;.;c'I'DL1. ;,;i3.;l'iJ3 0,1\EO?.pe~,:eHEhiX cr:j'T!-l>;i:Czb:X H Ha ::;et.!Eb!X ,ll.OiiHl:.lX IT0-

3BO.iii1JI Bblf!Bl1'l'b CTpJK'I'Jph:..:c ~-I3!.-'e!1Cril·:;~ :JOdl.:\:::liJ.:.-;;.; hQ DJJi~1JHO.i ,;•;cli,,e :;~,o.:,t:JiQ B r.;arH;.;To
e.::rl~b:·t~ .. e nt·;)"~O.J, ... l. 

I. Dne,n;cHL~e 

l3 noC~0,ll~Vle PO,li,bl IT)06JiC\!El 1-IOHOC(" e}':'H0-1'-18rfH·~·roc ... ep(i.OI'O 133f.!1·14.~0,T.f,e;:c'l':;:.:i,·~H C'I'C. ?it: O,L~iHii ... j l'J3 

:ce.n,ylil.MX Hurip8BJ1eHVIi1 B ~iCCJlC,l.LO:Ra:n:v; 1;J'3:~KH !•iOHOC:;epbi 1: MarHI1'l'OC•;e_p;, .. i;,;iC'-i:·:'l'L".b:iOO MOCTO 

B 3TOM npOOJie::.e 3£'.Hirt;ae·r B3£t!rilf;Q~(eJ-iCTBl-1C fL'IEl 3~\eEI·lOrO CJiOH/ ;tQ,;~b!J.CBOrO 'l'O!'~Q C f!Jia3l·i0C':'; epOi1. 

B HacTO.H!i\ee npeMH ycTaHoBJIHlO, '-!TO Ha noBepxHoCTH, pa3rpaHwm:s<:, ivlcd :<l'l'l oc.i.iiOC'l'il ;.;arm·lTO

c~fepHoi1 f!J!Cl3Mbl ,Ha nJW3MOnay3e), npOliCXO,C\HT 0'-lC!Ib CJlOliiHhlC, Cli\C i-i8JIO !>!3J'1CEI·ll,:C fl!:J011.eCC!:l, 

BJivlH!Oil\i1e !WK. Ha COCTO.fiH/'ie XOJIO,I\H011, TElK ~l I'Opn<Jeiii ITJ!d3Mbl. ;-ipKi·lM l1pOB:BJieHJ,elvi OTOT'O B3811-

MO,L;ei1CTmlH .fiBJIB:lO'l'Cfl. !il3MeHeHHe f!HT'l-yr.rronoro pacnpe,UCJiCHlil.fi npo·roHO:B KOJ!bl!CBOrO 'l'OKa, VIH

TCHCl-~BHblM pasorpeB lilOHOCq'epHovl TIJIEi3Mhl, yci<epeHHe V!OH.OB U+ l-l npoBaJIH B ITJiOTHOCTM JierKVIX 

VJOHOB !il 3JleKTpOHHOVl KOH!J.8HTpaLUll1 H8 BbiCOTQX CJIOH. J:!.2. 

3ellitHb!M 3T8DOM B BblllCHCHl!ll1 rlplrlpO,Ii.hi GT!tlX llpOIJ.eCCOB B:BJ!fleTCII ~lCCJI8,ll.OB8Hl!IC ,Ii.l/lH8MltiltJ.1 

qacTHI.l KOJibUe:aoro TOKa H xapaK.Tep!1CTl1K TenJioBoVi nJia3Mbl. PesyJihTUTbl TaKViX HCCJJ:e,l\oBaHMi1 

,ll.OCT8T0'lH0 ID!1p0KO npe.zr.CTElBJieHbl B JlviTepaType, O,ll.HQKO TOJI:OKO B 8).\HHl'J'-lHhlX pa6oTaX npOBO

.lL!ilTC.fi O,llHOBpeMeHi:ihlil 8H8Jllt13 napaMeTpOB -ropR:'1ei1 lil XOJ:O,ll.HOW nJia3Mbl. 

2. AH8Jl!13 ,ll.EiHHblX 

B HacTo.fimeil pa6oTe np!IIBO.lL.fiTC.fi pesyJih'l'8Tbl aHaJmsa o,n.Ho:speiYieHHLlX 113MepeHlti~i npoToHOB 

ICOJibl.l.CBOrO TOKa l1 110HHOM KOH!J.eHTpalU!VJ BO BHeuJHeiii ltlOHOccrepe Ha Cr1JTHHK8 11l'.OCMOC-900", 

a TaK.IKe HQ38MHblX .iJ.ElHHb!X no BepTVI!CElJlbHOMY SOH.iJ.l•ipOBaH!Il!O vlOHOC(J::ephl BO BpCl•iH oypu i - 2 ,n.e

Ka6pB: I977 ro.zr.a. CnyTHli!K v.MeJI KpyroByro opoHTY c BhiCOToil1 5CO KM, HaKJIOHeHHeM 6:3° v. nepv.o

.zr.oM o6pameHIUi 94,4 MVlH. ilpoTOHhl KOJibl.\eBoro ToKa c Ep = 50 - CO K:>B H3MepRJIHCb c noMOlnbln 

,ll.l'i¢cPepeHI.lviaJ!bHOrO noJiynpOBO.lLHl1KOBOrO cneKTpOMeTpa, nJIOTHOCTb TenJIOBOVi nJI83Mbl - TpeX:

GjreKTpO,llHOH v.oHHoi1 Jio:symKoi1 c "mraBaKJll\HM" noTeH!J.l1a.noM BHelilHei'i ceTK.w. AHaJII!i3 npo::ao,n.uTcf! 

no IO npoJieTaM cnyTHl1Ka c 19 '1 UTI ~eKa6p.fi no IO 'I VT 2 ,neK.a6pB: 1977 r., cooTBeTcT

BYIOll\l1X pa3BMTHIC 6oJibmoiii Ml1pOBOi1 6yp!i! c MaKcWMaJlbH!:!M sna'leHVIeM Kp = 7+ vi 'l>st = -12:3 HT. 

B :>TOT nepVJo.zr. cnyTH~:K npoJieTaJI B Bocxo.n,Ho-3axo.zr.HoM ceK.Topax, oKoJio 4 - 6 'I l•iLT Ha yT

peHHei1 l1 16 - I9 '1 kL 'l' Ha Be'!epHeiil CTOpOHe. 

,l:,vlHaMi1Ka K.O.Jihl.leBoro ToKa. Ha <l;Mr. I npt-me.zr.eHbl pacnpeAeJieHI!!li no llH1poTe VIHTeHcw::aHo

cTM npoTOHOB B xo.n.e 6yp11 B yTpeHHeM lil Be"-lepHeM ceK.TOpax. B mmmei1 'iaCTV! .n.aH xo~ AL, 
'!)!>t -vil;f,lleKCOB. l~aK Bl1,ll.HO VIS pV.CJHK.a, C HQ'lQJIOM rJI6BHOW tE63!;1 6yp11 Ha B8'1CpHeVl CTOpOH8 

Ha6Jrro.U.aJioch pe3Koe npo.u.BmKeHVIe KOJibUeBoro TOKa B rJiy6h MarmiToc~:epH. B - 3 q UT ::anyT

peHHR.fi K.pOMK.a KOJib!J.eBoro TOK8 (MeCTO, r,n.e V.HTeHCJ.1BHOCTb npOTOHOD· yMeHhliW6TC.fi Ha f10p.fl.,ll.OK.) 
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3hl Aoc·rm·.rra A' ::::: 53° ( L = 2, 7). 
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Pacnpe.;'J,e.rremie u xo;>\e 6ypH ~iHTeH
c".oHocnl nnoToHon r~o.rr:DL;enoro TOKa 
HQ B~'COTe sec KM B YT~)C}P!CM Yl ne
'lCc•Het.l CCl~TODQX MarH!iTOCc.epbl B li.O
op,1,!1HtlTQX l-:HBElpHClHTHaf-1 ll!MpOT8 - Mll
poBoe npeM.fl. 

Ha yTpeHHei1 cTopoHe napvial.\~111 n noJim::eRMiti Ko.rr:ouenoro ToKa B xo;n;e 6yp11 3H8'H4TCJibHO 

MCHee Bblpt:lli:CHhl, 1'1 KpOMK8 li.OJ!bi.\CBOrO TOKe ,l\at.lC B6JIM3J..1 MClKCviMyMa r.TIEJ.IlHO.t1 tjJ.l3b: HC onycKa

JI8Cb HHirte A'~ 6I0 ( L ~ 4, 2). 

B pa6oTe [ I] , r;n;e ;n;eTaJibHO npe,ncTaBJreHa .n:t-maMHKa KOJiol.\eBoro TOii.a no npct.:H 3TOiil 

Oypv,, !10,Z('llepK!1B8CTC5I, '-ITO M8KCHM8J!bH8H HHTCHCllBHOCTb KOJ!bL\CBOrO TOKa B yTpeHHCt·1 H Be

t:!CpHeM ceii.Topax clhlJia B xo.Z(e 6ypH rrpMMepHo O.Z(HHaKonoi1, Tali. '-ITO acmlMeTp!1fl nporrnH.rraci>, 

B OCHOBHOM, B !10JIO?KCl:-H:l1 KOJI1UeBOrO TO Ita Il I1p0C'fp8HCTBC. 

,lJ)ma~l1Ka MOHOctf;epHOrO rrpo:saJra. H3l!,6HeFme B XO,Z(e 6ypl1 EOHHOti, KOHI.\6HTpau~m Ha Bb!CO

Te - 5CO Kt•t npe,ncTaBJieHo Ha 011r. 2. fpat[V:K~i ,naHbl B e,Z(VJHI1l.\8X IO 't eM -3. flyHKTv:poM oT

£.WlJeHo !10JlQJ;;eH11C MlHIJ.1l,!YM8 B IDHpOTHOM XO,Z(e (!.,~ • !ils p:lCYHKa Br!l,l!.HO, 'iTO BO-nepBb!X, C H8-

'-18JlOM rJla:BHOM cPE13bl 6ypVI H8'1ClJIOCb pe3li.Oe CMell\CHVJC 141-!H!~Myrt.a Ha H!13Ii.vle lllvlpOTH, BO-BTOpb!X, 
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Pacnpe.ZJ:eJ1e!:me n xo;:;.e 6ypvi K.OHU.ei-l'l'l1DLU~;~ ,LOiiOB :n y·r
DeHHer:. ll Be'-I61JHeM ce:tTODB.;: Ha BblCOTe :;J(,Q K.H D KO
Op,Zi.VIHaTaX }!HBap~;cHTriaH iin;poTa - lt.~rpo:eoe npeMH. 

Ha aBpopaJihHL>IX illlllpoTax ypoBeHh Mo!msaumt! sHa"lwren:bHO noBL:c1':JicR ln > 3 pasa). YxoA Mltl

HMMyMa iii~OHl13aUt-n1 H8 Hl13Kltie IlH1pOTbi Bh13l38H nepe:,;emem:eM ~~ ~KBaTopy rpaHV.Ubl fiOBb!lllCHHOlil 

ll.iOH1135.Ll.MH B cJioe P2. QOpMHPYKlil!ei1 ce:sepHyro cTeHF.y rrpo:EaJia. Oco6cHHo oT'leTJIV~:ao 3TO :SM,Z\HO 

Ha CfMr. 3, r,l\C ,Zi.8Iili lliHpOTHb!e npofi·MJ!l1 B yTpeHnCl·i CCKTope ;ii.Ji.l: n;rTi·l !1pOJICTOB, npY.XO,Zi.>'Il!',HX

Cii Ha po 3HLle cj)a 3bl O,Ypll. \..leTKO Bi:lpa1i\€HO Cl10JI38.Hl-i€ UOJI51pHO~: CTCHKV. rrpOBQJia ll HV.3ltne t::H

pOThl B ~m.zte Oypl1, 0CHOB8HHe UOJIHpHO~ CTeHK.Jt. CMec·.i'lmOCb C 60°, r.z;,e 0:-ia H8XO,!i,l'lJI8Cb nepeA 

Ha'iaJioM 6yp11 (npo;DYIJII:> I) .n;o 53° :a6JI!Ii3¥! MaK.cm.;ytr.a r.na:r;Ho~I !j.iasbl (npo:t!L'!:C 5). C.r.:c,Zi.ye'l' cT

~;;eTMTh, '!To no Mepe neper.~err;_eHKfl Ha 6o.rree HH3KHe mv.poTLi cencpHo~i cTeHKn npoEaJ!a, ~.n-:rm

MaJihHoe s Ha "!eHHe tt; B npoBaJie yBcJ!l1'U1JIOc b oT C, 8 lc4 Ha A ~ 60° ;n;o 3, 0 .l04 eM -3 
Ha A ~ 53°, '!To cooTBeTcT:syeT ypoBHKl IWEUeHTpauvm vlO;{OcttepHO:ti n.r:asMt.: Ha 3TI1X W!-IpoTex 
B CITOKO~H~X YCJ10BI1HX. 

Ha !~~:I'. 4 )J.aH lllMpOTHO-BpeMeHHOrl np0¢·!1Jib GJieKTpOHHOW KOHU6HTpaUIIlH B M8.KCtiMYt-1e CJIOR 

P2 ( N,.4 -.) .n;JIH yTpeHHero ceKTopa, nocTpoeHHbl~. no ;n;aHHh!M 38 cTaHUMti nepT!t!l~aJ1I:>Horo 30H.ll:l'l

poBaHVifl, c A'> 40°. 'l'aK 1r.ze, ICaK 11 Ha Bl:.ico'l'e 500 KM, Ha BL1COTnx MaiCCHMyMa cJ!o.n; P2 Ha-

6mo.ZJ:aeTcrr cMemeH!Ile K GitBaTopy woaocq:epHoro npoBaJia c Ha'laJroM rJiaBHO~i ~asbl 6yp11. 0.ZJ:Har;o 

B ll!MpOTHO-:speMeHHOM 38BMC!t!MOCTJ.1 N may. OTCYTCTByeT TO yBeJI!1'-!eHne 3.ileKT).JOHHOlil OJIOTHOCTH 

B aBpopaJII:>HOt1 30He, KOTOpoe Ha6JI!O,ll.66'l'Cfl H8 BblCOTe 5C0 ItM B XO.ZJ:6 6yp11 (t!Jwr. 2 l'i cplrlr. 3). 
2TOT q.aKT yKa3h!DaeT Ha TO, 'ITO ITOBbllil6H!Ile l10Hl138U~!Y! Ha }1, = 500 ltM BO Bp6MR. oyp11 Cl3111.Zl.e-
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Gv.poTtib,e ITQ?C.ViJt}J KOHIJ,e HTGaLUm v.oaoB B yTpeEHet~ ceKT':>pe 
HQ"BI::COT6 :,LC KM Ha (fD36 pQ3:S!ti'l'l:H i·iDl'hF'l'fWci 0Ypll. 
l,li{:Dbi y K.DVlilbiX 0603H81.J8!CT MOI'iCHTbi COOTLt'l'CTliV?.;G~"iX rrpo
JiC'EOD crryTmnta, OTMe'leHhUX HEt npe3KC cTpeJIKuf.!v.. 
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Pacnpe,ll,eJieHwe :s x"o,l!:e 6ypw sJieKTPOHHOH 
KOH!.leHTp8!.ll1l4"B Mtll\.CHMyMe CJiO.fi"F2 :B y:r
peHHCH ceKTOpe B KOOp,ll,}lH8T8X HHB8pMaH
TH6.H liHipOT8 - Ml!l'pOBOe EpeM.fi. 
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TCJlbC'i':BY. 6'1'- Cii:ODee 0 neDeC'l'POflKC nno(f;H.iHi f\1 e Ha CeBCpHOA CTCHKe riPOBOJitt, "!eM 06 VBC.ll!t1-
J. J. ... .J. ;I.: ... tJ 

'lCHl-iH HHTCHC}JDHOCTH 110HLl3HpJ!OW,ero areHTa. kl3MCH6Hlt!C CTpyi~TyphbiX XOpai~TepHCTV.K CCBepHee 

npOBoJla B ClKTililHb:C nejJviO,Zl.b! riO,>i:TBCpl;'i}~cleTCil 'l'Cllti'Ke J BC.llH'-lCHI16M KpyTl13Hb! riOJIHpHo;j CTE:HKV!. 

rpul\v;eHT vlOH:136UJ.1ltl Ha r10JI5iprl0;,! K:f.JOl.:!\:.8 BOSpacTaeT riOtiTH Ha I10Jli10pfl,Z\KO (ci;;1r. 3). 

ConocToBJiCHHe noJior.:eHHH KOJibL'.CBoro ToKa 11 :110HOctl:epHoro nnoBaJia. Ha Qn1!'. 5 npvme

;n,eHo ltl3MeHCHViC B XO.ll.e 6ypH KpO~'Klll KOJI:OUCBOrO TOK.a H OCHOBClHII!R ilOJHipHOM CTCHK.H npOBaJia 

( 4 · 104 CM-J) no ,li,aHHb:M "hOCMOCe-YCC" ;ti.Jlf! :fTpCHHero H BCtiCpHero CE;K.TOpOB. J3 BepxHei1 

'iaCTI1 ~lhi'ypLI .z;,aHE :eap~l8LUiH ltp 11 'Z)St -}~H,li,CKCOB. i3 :Ee'iepHCM Ct;ltTOpe KpOMKa K.O.ilbl.\CBOI'O 

TOIW mJOXO.li.l<lT Ha 5 - 6° 3KB8'I'ODviOJlbHCC CCBCD. HOfl CT€HKl1 npOB8Jl8 \,)HiHmi - riOJIOii(eH~lC CTCH-• . ' 

K~1 B Y'rpei-iEGM ceKTope;. B yTpCHHeM cei\.'fO pe, nao6opoT, ce:oepHa.II cTewta rrpo11a.na xexa·\T Ha 

5 - 7° Oli.BtlTOl;vW.JlbHCC KpOMI\:H KOJibL\ClJOrO '1'01''8. . 

< 

A' 
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Hst-;eHCl-iii€ B XO,i.J.e ;.)ypH nOJiQ,.,eHHii BHYT
UCi!HC.I l{COl!;l~!i KOJ\i>L\C130f'O ·rorta VI OCH0-
:0C1i·i:-~;1 uo3 .. :-~ ~-1H0~1 c;rcHi(~·I rr 1Jona.ila B yT
:.JCiiHCi,J h DC'-it;,;t-ivo·l CC!Vl'OLlClX ho :BiiCOTe :cc ~~. . . 

B HaCTO;:I::\ee npeMB ycTaHoB.neHo, liTO I-Ia nbico·rax Hv;..,,e I5..:.·G KM noJio;::eHv.e MHHlJMyMa B 

lliHpOTHOM XO.li.C GJl€KTpOHHO}i KOHQCHTp8I..lHH onpe,n;eJI!ICTCB: IIOJlQ;;:eHV.eM GlC.B8TOp~l<lJ1bHOf.1 I'p8HHJJ.hl 

Bb!Cb:rreH!1fl M!'!ri\.!1X 3JICII:TpOHOB [ 2] , COBna,ZI,CiiOll\eCI C GKBaTOpltlaJIH!O~ rpam:1.1e:1 .1i.Wl:~:j'3HLiX 
cv,mmw. B paooTe [ 3J norzas:mo, ~ITO B HO'lHOM ceKTope GTa rpaHfliUa B !.~ar:-lMTHo-e.rtTV.BHlie 
nepMO.li.bl onpe.ll.eJineT ITOJ!Qj!{G!-H;e ITJI33MOITC!Y3b1, flOCKOJibKY B HO'-!l-IQl,! 11 yTpeHHCM ceKTopaX 

n.na sMorraysa pacrrOJ10t:·:eHa Ha Ha116o.nee HH3Kl1X L -o:SoJIOt:I!':.ax [ 4 J , npe,zr.cTaBJieHH!ie Ha 

([;MI'. 5 ,z;;aHHL!e f103BOJHIIOT C.li.eJI8.Tb CJie,I!.JiDll\!16 Bt.;BO.ll.U • 

l. B yTpeHHeH ceKTop KpoMKa KOJibL\CBo.ro TOKa HaXO.ll.VlTC.fi Ha L -o6oJlo'-max, pacno-

Jion;eHHblX Bne nJJa sMocQ:epbl !:J. L ~ 2), noaTOMY rroTepH KOJI:t.v.e:ooro TOKa He c:snsam: c npo-

r.~eccaMH E3t1!1}t,O,z;,el-icTB!1H Ha rrJias:t.onay 3e. 

2. B lle'-!epHeM ceKTope KOJioL\eBoi1 Tort HaXOlUlTc.rr BHYTpYi J.lJilll :s6JI!Il3Il nJiasMonaysbl l1 no-

3T01·1Y 3p03HH KOJiioL\eBoro TOKC! np0!1CX0,71,Wf B npoiJ.ecce B3o»MO.ll.eHCTBlHI T'Op.l!tielii H XOJIO,il.HOi1 
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