
~HTEPKOCMOC 

HeKoropble pe3ynbT8Tbl Hayi.IHbiX lKcnepHMeHTOB Ha paKerax 

,8epTHK8flb 1 H 2" H Ha cnyTHHKBX ,.llfHTepKOCMOC 2 H 5" 

llf3ABHO B 

AH r.D.P 

IIIHCTHTYT 3neKTPOHHKH 

PeAaKL-'HOHHBH KonnerHH: 

10. PycreH6ax, K-X. 6Hwocpcp, .D.. ¢HH. 
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VICCJIFJlOBA.HH.H HOHOC~EPbi, IIPOBE,UEHH~ IIm 

ITOMOIIM CIIYTHmtA. "HHTEPKOCMOC-2" 

r.l.r~aneB:a~. B.H.ropozaHKHH, 
M.C.KyTHeB, ,Il.T.CaMa.p~eB, 

K.B.Cepa4JHMOB 

Hcc~e~oBaHRR aKBaTopHanLHO~ aao~ 

06JlaCTH F' H BHemHei HOHOcxpepH IIp1l 

noM~ ~ep:a~eCKHX HOHHHX ~OBymeK 

llpR fiOMOmH TpeXaJleKTpO~OH o®ep:a~eCKOi HOHHOR 
JlOBymKB no~eHO pacnpe~eJleHHe HOHHOR KOHUeHTpa­
IU!H B 3KBaTOpHa.1lbHOH 06JlaCTH no HSMepeHHHM Ha 
CfiYTHMKe "ID!TepKOCMOC-2" B nepHO~ C 30 ~eKa6p.a: 
!969 r. no 20 BHBap.H !970 r. 3KBaTOpHa.n»HaJI aHQ­

MaJlH.R: npOJIBJlBnaC» B 06JlaCTH BHCOT OT 200 ~0 
500 KM ,nHeM 14 OT 000 .ItO !200 KM HO'lbiO. 

B HO'lHO~ HOHO~epe BHme 900 KM Ha6~aeTOJI 
lllmH¥~1VJYM B6JW.sH reoMarHHTHoro aKBaTopa B umpoT­
HOM pacnpe.I(eJleHHH KOHUeHTpauaH nOJlOEHTeJlDHHX 
140HOB9 

BBE,IlEHHE 

XapaKTepHoi ~opMoi mHpOTHoro pacnpe~e.neHHJI ~HeBHHX 

H Be'lepHHX 3Ha'leHJ4i aJleKTpOHHOH KOHUeHTpauKR 06JlaOTH 

HBJJHeTOJI pacnpe~e.neHHe o ~YMH MaKCHMyMaMR Ha reoMarHBT-

mrx umpoTax ""J !5 + 30° J{ H !5 + 30° S H MHmi-
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MYMOM OKO~O MarHRTHOrO aKBaTopa. Ho~m aTO paonpe~e~eHHe, 

no .naaa:orM uaseMHoro soH)UI.po:sa.HR.a:, CMeHJieTc.R: ua pacnpe­

.ne~eHHe 0 MaKOHMYMOM B6~3H MarHHTHOrO aKBaTOpa, B ro~ 

MaKOHMYMB co~eqaol aKTHBHOOTR no.no6aoro aoqaoro pacnpe­

.ne~eHH.R: HeT. ~eCTBOBaHHe aKBaTOpH~HOI aHOMaXHM 

BnepB:cre o6aapyuJI 3IIII.DTOH B 40-x ro.nax ( I ] • Mopf)oJio­

r JIJ.qecK:Jile oBe,IJ;emtR: o6 aHOMB.Jlml, ,n;aaaHe o ee pasBI4Tmi, 

yCJIOBHEX cymeCTBOBaHHJ! H J4CqesHOB8HHJI MOEHO HaiTH B 

rr-a] H .np. TeopeT:t!rqec:KHe o6'.b.a:oaeHHJI aKBaTOpHa.n:&-

BOit aHOMaJIJIJ.:Iil paCCMB.TpHBaJIHCL B [ 9-!6] H ,II;p. Bo3MOJKHOo­

T:Iil HOCJIS,IJ;OBaHHJI aKBaTOpJIJ.aJIDHOH HOHHSauKH :li1 nJiaHeTapao­

ro pacnpe.n;eJieHHJI aJieKTpOHHOH J4 HOHHOH KOHU8HTpauHH 

CfiYTHMKOBHMH MeTO,IJ;aMH nOSBOJIH~ no~HTL MHOrHe ,D;aH­

;me 0 BbiCOTHOM XO.D;e SKBaTOpHaJI:bHOH aHOMaJiml, ee OyToq-

3HX H 0830HHWC 14.3M8HeHH.fiX, a 

:J.'aK7lt8 0 BJmJIHml COJIHe'IHOro E.3.1Iy'q8H14.Jl Ha aKBaTOpHaJIL­

:ryD ".noJmHY". 06o6meHHae pesyJILTaTH npHMWC aKcnep:aMeH­

.oB, a TaKme 0630p 00Bp8M8HHHX TeOpHI MOEHO HaiTH B 

~I7-2I 1 • XOTJI yxte ony6JI14.KOBa.HH MHoroqHCJI8HHH8 pesyJIL­

~aTH , O~aKO Ha ,n;aHHOM aTane H8JIOHH OCHOBHHe MO~o­

~OrH'I8CKK8 3aKOHOM8pHOCTH He30anHpyeMOH HaseMHHMH cpe,n;-

... TBaMH qacTH 06JiaOTH F' , pacnoJIO>IteHHOI BHIIIe Ma.KCMMYIWi 

3JI8KTpOHHOH KOHU8HTpauR1i1o B qaCTH~OTH, no pasHHM HC­

.,.:1e.D;OBa.Im.RM aKBaTOpH~Hoe noaEJKeHHe aJieKTpOHHOif H 

OHHOK KOHUeHTpauHH He Ha6JIID,n;aeTCJI BHW8 500 KM 
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(HanpHMep, (I?1), a B ~pyrux pa6oTax yTBe~aeTOH, qT 

aHOManHH ~O~a Ha6~~aTDCH ~0 700KM[I9) • ~eOTB~ 

OT~e~HRe pesy~TaTH, yKa3HBammHe Ha 0~80TBOBaHHe 

3KBaTOpHaRDHO~ aHOManHH H Ha BHCOTSX ~0 900 KM. MsMeHe­

HMH IIJia.HeTapHOrO pacnpe~eJieHH.R: · UOJIOJKeHB~ umpOTHliX 

MaKCHMYMOB H MHHHMYMOB aJieKTpOHHO~ KOHU8HTpauHH TaKXe 

Tpe6yeT naRDHeimero HsyqeHRH. lOBOJihHO HeHCHH B ~SEe 

npOTKBOpeqHBH . cBe~eHHH 0 nepe~BKEeHHH MaKORMYMOB X 

3KBaTopy B BeqepHeM nepnone H 0 ~OpMHpOBaHHH MaKORMY­

MOB IIOCJie Booxona CoJIHua (B opaBHeHBB, Ha!Ipl!lMep, [IS] 
0 [!9] ). !o OBX nop OTCyTCTByiDT CBe~eHRH 0 ~O~OTHO 

a~eKTe B pasBMTHH aaoMaXHH. He npoaHaJIMsl!lpoBaHo TaKEe 

BJll1.Rlme OOJIHeqHOH aKT:VlBHOCTH Ha aHOMaJI:&HHe JIBJieHHH B 

He30~HpyeMOH 06JiaCTH, H8H3BeOTHO BJIHHHHe pasJIMqHHX 

HOHHHX KOMDOHeHT Ha npOU80CH ®opMHpOBaHHH aHOMaJIHH 

H T.,I(. 

IToaTo~ sanaqa aToro mccJie~oBaHBH cJie~aa: noJIDsy­

HCD ~aHHhlMH HOHHliX JIOBymeK, yoTaHOBJieHimX Ha OIIyTHHKe 0 

aneKBaTHO BH6paHHoa op6HTOH 1 IIOJiyql!lTb HOBHe CBe~eHEH 

06 3KBaTOpH~HOR a.HO~ H BHHOHl!lTD B03MOmHOOT.& ee 

l!lOCJie~OBaHHH 30~0BHMH M8TOnaMH. ~ 3TO~ U8JIH 6H~ 

HOIIOJID30BaH OnyTHHK "MHTepKOCMOo-2" (BHBe~eH Ha op6HTY 

25 ~eKa6p.R: I969 r. - IIO~po6HOCTH CM.(22] ). 
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MeTo.n; lilsMepeHHH H Hcnom;soBaaaa.a: annaparrypa 

MsMepeHHH KOHU8HTpauHH no~OmRTe~HHX HOHOB C Hc­

no.zu,soBaHReM cwepHqeCKKX HOHHUX ~OByweK npOBO.D;JiTCSI 

C !958 r. BnepBbte TaKHe JIOByuiKH 6biJIJtl yOTaHOBJieHH Ha 

TpeT:&eM COBeTCKOM CnyTHrute 3eMJm [ 23 1 , BHBe.zr;eHHOM Ha 

Op6HTY !5 MaJ1 !958 r., O.IJ;HaKO ~lil3JrlqecKHe 060CHOBaHBSI 

H npOeKT nOCTaHOBKH on~TOB, peaJIH30BaHHbtX Ha 3TOM 

cnyTimKe, 6HJIH lil3~oxeHH 3HaqHTe~:&Ho paaee [ 24] • SKcne­

pHMeHTH CO c~epHqecKHMm HOHHUMH JIOByulKaMH 6HJIH npo.n;OJI­

ateHbl Ha CfiYTHHKe "1\0CMOC-2" [ 25, 26], 3aiiyllteHHOM 6 anpe­

JIH: !962 r. Ha aHrJio-aMepHKaHCKOM CnyTHHKe "ApHaJI:&-!" , 

BUBe.n;eHHOM Ha op6HTY 26 anpe~H !962 r., Ta.KJlte 6H~ 

HCITOJI:&30BaHa 0\I>epHqecKaH HOHHaH JIOBymKa [ 2? , 28] , 

KOTOpaH pa60T~ B KaqeCTBe MaCC-cneKTpOMeTpa. TaRaH ~e 

JIOByniKa 6uJia yCTaHOBJieHa Ha cnyTHHKe "3KCMOpep-3!" [ 29], 

3anymeHHOM 29 HOH6pH !965 r. 

TeopHH owepHqeCKHX MOHHHX ~OBymeK npHBe.n;eHa T~e 

3 pa6oTax ( 30, 3!, 32]. 

Ql>epHqecKHe HOHHUe ~OBymKH., npHMeHeHHHe Ha CnyTHHKe 

MHTepKOCM00-2" , ( BHemHHK BMI;D; KOTOpWC noKa3aH B [ 22 ] ) , 

~C:& Tpexa~eKTpO.D;HhiMH,npHqeM ~ag H3 HBX COCTO~ 

1a H3 BHeiiiHe:ti CeTKH., BHY'rp8HHe:ti ( B.HTH~OTOSJieKTpOHHOK) 

eTKR B KOJLJieKTOpa. BayTpemme CeTKH JIOBymiGl HMeJIH 
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ITOT8HUHax -95 B OTHOCHTe~HO KOpnyca (-82 B OTHOCH­

Te~HO RO~eKTOpOB), o6ecne~D~H no~aBHeHHe ~OTOSMZ­

OHH C KO~~eKTOpOB. Ko~eKTOpH qepes HCTOqHDKD HanpREe ~ 

!3 B COe~aHeHH CO BXO~aMH yORHHTe~eH nOOTOHHHOrO TOKa. 

11pD STOM Ha ROJIJieKTOpax 003~a.BaxOH OTpm:(aTe~HHH noTeH­

UHax -:- !3 B OTHOOHTeJIDHO KOpnyoa. E~OK-OXeMa BKJIIOqe~ 

~oBymex :a yo:a~Te~ei npe~oTaBHeHa aa pao.I. 

11 BaeDIHHil ~a.MeTP 
I 1 TM 

~ ~epaqeoKHX ~oBymeK 

1 OOOTaBXSH 6 OM, a pe-
l I 
I I 

PHo.I. B.nox-oxeMa BKJIIOqeHHH 
moHHHX ~oBymeK. I - reaepaTop 
naxoo6pasaoro HanpHEeHHH, 
2 - KOMMyTaTOp. 

sy.m;mpY'J(JnHi Kos®lm-

ttHeHT npospaqaoon (no 

BHemHei H BHyTpeHHei 

oeTKaM) - 0,53. Yo~-

Te~ ITOOTOHHHOrO TOKa 

6a.m mmomeHLI no ~<NepeHUHaJl:&Hoi oxeMe, HMeJm ~y­

mKSAbHHe BHXO~ 14 fi03BO~ per.aOTpHpOBaT:& KOJIJI6KTOp­

HHe TOKH HOHHHX ~OBymeK B ~anasOHe (0,005 + 2,5) MKa. 

n~ paonosHaBaHHH URKHOB nH~006pasHoro Hanp~eHHH B 

BHXO~e U8nH yoH~Te~ei KO~eKTOprlllX TOROB BBO~~O:& 

OTPHUaTe~HHe npHMoyro~ase MapKepaHe HMIT.YJIDOH, s~Hi 

~pOHT KOTOpHX OOOTBeTOTBOB~ Haq~ HapaoTammero 

yqaoTxa ITRHoo6pasaoro aanpameHHH. OTHOOHmaHOH K o~epz­

~eoKHM HOHHHM ~OBymKaM S~eKTpOHHaH annapaTypa ~yHKUHQ­

HmpOBaJla KaK B peEHMe aenocpe~OTBeHHOi nepe~aqm1 TBK 

t~e 

BE 

xa 

JIC 

JK€ 
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J1 B peuMe sanOMaHaHH.S: lmqlOpMaiJ;HH Ha npOTmteHHH o;zuro-

ro BHTKa. 

MeTO~HKa 06pa60TKH SKOnepHMeHT~HHX 

,ItaHHLlX 

C UOMOmbm p~HOTe~eMeTpHqecKO! OHOTeMH Ha 3eMnm 

nepe~aB~Ob saaqeHH.s: BHXO~HHX Hanp.mtteHH! ycH~Te~el 

300TOHHHOrO TOEa no qyBCTBHTe~bHOI H rpy6oi IDKamaM, a 

~~e MrHOBeHHHe sHaqeaag rr.RHoo6pasaoro a~eHH.s:. TaK 

3aR ~OBymKH 6H~ ycTaao~eHH npm6~sHTe~Ho B XHaMeT­

~Ho npOTMBOnO~OXHHX TQqKaX OTHOOHTe~HO reoMeTpH­

~eCKOrO :u;eHTpa cnyTH:wta, TO BCer~a O~Ha MS HliX Haxo­

~aCb BHe o6~CTH MOHHOM TeHH, COS~aBaeMoA CnyTHHKOM. 

:pH o6pa60TKe HCUO~SOB~Ch UOKa3aHH.s: ~OBymKM, ~e~ei 

3He 06~aCTH HOHHOM TeHH. 

Ha nepBOM STane 06pa60TKH OTpOHnHCh BO~T-aMnepBHe 

• - :mpaKTepmcTHKH, T.e. sa.BHCHMOCTB KoJIJieRTopaoro TORa It< 

lo-

BymKH OT .MI'HOBeHHOrO SHalleHH.S: U IDL7I006paSHOro Hanp.s:­

.. ~~m.s: aa ee BHenmaA ceTKe. KaK noxasaao B [ 23} , BonT­

epHue xapaKTepHCTHKH ~epaqecxoi HOHHOi ~oBymxa 

=OJDKHbt I!IMeTb JmHeiHHI: yqaCTOK 0 yr~OBHM KOSqxpHitJdeHTOM 

diJ< 2rL5e 2 

-- n du - mi lfs i ' 



- 232 -

r.n;e 

ceToK ~OBymKH, S - n~oma.n;b ueHTpaHLHoro ce~eHHH ~oB~ 

RH, e - sap.f.I;IJ; 9JieKTpOHa, m i - MaCCa JIIOHa , ~ -

ITOCTynaTe~Ha.R: CKOpOCTL CllYTHHKa, ni - KOHUeHTPaini.fl 
' 

IIO~OUTe~H:WC HOHOB (HOHH30BaHHh1X O,ttHOKpaTHO) • 0TCIO,n;a 

ITO.Jiy'tlaeM: 

(I) 
• 

Cor~acHo [ 23 ] , npoeKU3.f1 JI.HHeiaoro ~aCTKa B/ a 

xapaKTepHCTHKH. Ha OCb U ,D;OJDitHa HMeTb ,D;JIHHy AU 

npeBHmaro~ saa~eHHe rroTeH~~ rro~oro TOpMo~eHRH 

MOHOB 

(2) 

, 

O.n;Ha.KO aH~S BH.n;a B/a xapaKTepHCTHK, rro~eHHbiX Ha 

,D;aHHOM CnyTHHKe, IIOKa3aH, ~TO peaJIDHlle xapaKTepHCTHKH 

HMeJm yKOpO~eHHbte ~eibme ~aCTO, IIpH~eM ~aCTO BH-

llO.~HJIOCb yCJIOB:ae ll U <, ~ 'r • flpH~HHOi! 9TOrO 

06CTO.f1Te~CTBa CJie.n;yeT C~MTaTb HeCKO~LKO SaHHKeHHOe 

SHa~eHHe HCIIO~SOBaHHOrO B ,I(aHHllX OIIllTax IIOTeH~aHa 

KOAJieKTOpa OTHOCHTe~HO KOpnyca CnyTHHKa. 

Jia6opaTOpHHe MCC~e.n;oBaHH.fl cwepJilqeCROH HOHHOH JIOBytllKR 

,D;aHHOrO THIIa, npOBe,n;eHHHe B BaKyyMHOH KaMepe npH 06~e­

HHH ~OBymKR llOTOKaMK llOJIOEHTeJILHHX HOHOB, ITO,I(TBep.n;MJIR, 
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qTo B3-Sa OTOyTCTBH.fi no~oro 006HpaHBH ~OBymKO~ HOHOB 

npB ITOHBEeHHOM a600KIDTHOM 3HaqeHHH UOTeHQHana KO~eR­

TOpa H aaepranx, npeBHma~ 2,4 aB, ~HeiHRA yqacToK 

B/a xapaKTepRCTRKH yKopaqaBaeToH. O.n;aaxo Te xe ~a6opa­

TOpHHe HOC~e.n;oBaHHH UO,IJ;TB8p~, qTo npB 3TOM yr~OBOH 

K03~KUmeHT ~HeHHOrO yqaCTKa xapaxTepHCTHKH He H3Me­

H.fieTC.fi. 3TO UOSBO~.fieT onpe.n;e~b ,II;OCTOBepHO OTHOmeHHe 

KOHU8HTpauaH K MaCCe O.n;HOKOMnOH8HTHO~ Ope.n;u, a npH 

HaJniqaH .n;ByX ~HeiHHX yqaCTKOB B/a xapaKTepHCTHKH -

B~C~Tb TO xe OTHOmeHHe ,II;~ BTOpOrO COpTa HOHOB (B 

,IJ;ByxKOMnOHeHTHOH Cpe.n;e). C .n;pyroft CTOpOHS, pa3H00Tb 

ITOTeanH~OB TOpMOXeHHH ROHOB C .n;BYMH pa3~~MH MaO­

CaMH .n;aeT B03MOEHOOTb HaHTH pa3HOCTb MaCC 3THX HOHOB. 

0CHOBHHe pesy~TaTH 3KCnepRMeHTa 

n~ BH.R:BneHH.fi OC06eHHOCT8H B nnaH8TapHOM paonpe.n;e~e­

HHH HOHHOH KOHUeHTpanHH B o6~aCTm P 6HBK HCU0~30Ba­
HH qacTa~o o6pa6oTaHHHe MaTepaaxs, no~eHHae B nepHo~ 

o 30 .n;eKa6pa I969 r. no 20 HHBapH I9?0 r. 

Ha pHCo2 B KaqecTBe npHMepa ITOKaSaHH HSMeHeHHH HOHHOI 

KOHUeHTpanaR, aaMepeHHOH ~eM Ha ?2 BHTKe 30.!2.1969 r. 

Ha ocR a6c~cc oT~o~eHH reoMar~THa.fi mapoTa (orpaHH~eH­

aaa HHTep~OM o6sqao Ha6~.n;aeMOH 3KBaTOpH~HOH aHOMa-
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~) K OOOTB6TOTBy~e BHOOTH npo~eTa OnyTHKKa. Hs 

pHCYHKa 't!eTKO B:a,neH ''reOMarHHTHJ:Ut KOHTpOJI»" paonpe,n -

HHH HOHHO~ KOHUeHTpanHH, KOTOpHi Be,neT K o6pa30BaHHD 

8 

7 

6 

' 
3 

2 

0 ~----------~~--J_~--~~------------- ~Mo 
·I) ·tO ·11 . 0 KJ 20 JO 

_.....__......__ ______ --+--------+-·---------- h. t<.M 

n6 'liD UO 4t» JSIJ J1J ISO 

Pile .2 • llp:aMep SKBaTOpl!aJIDHOit aHOMaJID. B pacnpe­
,n;eJieHU HOHHOf! KOHUeHTpa.mm ( f1i. ) , 30. !2 .1969 

(.ne~) 

MHHHMy.Ma OKO~O reOMarHBTHOrO SKBaTopa H HOHSXeHHID ,llByX 

MaKOHr.nyMOB (O,IUm B IOEHOM no.nymapo OKO~O !3° reO.Mai'Hl1T­

HOi mHpoTS K .npyroi B OeBepHOM - OKO~O !4° OeBepHOi reo­

MarHHTHO~ mHpOTH). CeBepHsl MBKCHMy.M pacno~ozeH B6~3R 

MaKCHMj'Ma o6~aOTJ4 F' , KOTOpHI , no HanieMY aHaJIJli.3Y 

n { h) - IIpcxPMei ps,n;a BOOTOliHo-eBpone:iOKIU: CTaHmtli 

B ,neKa6pDCKOM nepmo.ne !969 r., npoHBnHeTOH o6squo aa 
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BHOOTax 270-350 KM. .Alla.Jm3 STOrO H .MHOrO'"iHOJieHHRX .ItiJY­

rKX O~aeB fiOKa3HBaeT, qTo fiOJIOXeHHH MaKOHMyMOB MaJIO 

SaBHOHT OT BHOOTHOrO paonpe,D;eJieHHH HOHOB M onpe,Ite.JIRIDT­

OH rJiaBHBM 06pa30M BJIMHHHeM reo~BrHHTHO~ mHpOTH. B OaMOM 

,IteJie , MHHHMy.M B 06JiaOTH BHOOT OKOJIO MaKOKMyMa 06JiaOTH 

p H HaJIHqae mEHOrO MaKORMyMa Ha BHOOTe OKOJIO 450 KM, 

Ha KOTOpOi KOHUeHTpauHH sap~eHHHX qaoTHU .ItOJIXHa YEe 

fiOHIDltaT:bOH, fiOKa3HBSlOT, qTo B 3TOi! 06JiaOTH reOMarHBT­

HliX umpoT paonpe.tteJieHBe n( onpe,D;eJIHeTo.a: reolV'JB.rHHTHHM 

fiOJieM. BeJililllBHB ni. Ha pH0.2 BWIHOJieHB H3 BOJI:bT-a.MIIep­

HHX XapaKTepHOTMK, yKa3HBaromBX Ha O,ItHOKOMnOHeHTHHH 

ROHHBH OOOTaB, KOTOpuH PauHOHaJI:bHO ~eH~~pOBaT:b 0 

ROHaMH aTOMapHoro KHOJIOpO,D;a. llpeo6~~ee BJIHHHHe 

nOOJie~ero B paOOMaTpHBaeMOM BHOOTHOM ~anaSOHe fiO.lt­

TBe~aeTO.f.[ HaJIHqmeM TOJI:bKO O,ItHOrO ~eiHoro yqaOTKa 

EOJI:bT-aMnepHHX xapaKTepROTHK, M AHTepaTYPHHMH .ltaHHHMK 

( I?, IS, I9, 20, 2I, 23, 24]n .ttp.) • 

MHoroquoJieHHHe pesyJI:DTaTH pasJIH~ npoxo~eHH! onyT­

muta , npOaHaJIH3HpOBaHHHe HaMR, npHBO,D;HT K nO,ItTBep~emuo 

~HMepa aa puo.2, KOHeqao, o MHHHMyMaMH .a MaKO~ 

B reOMarHHTHOM mHpOTHOM paonpe,IteJieHHH Ha pa3HHX, TOJI:bKO 

:rpa6JIHSHTeJI:DHO coBna,n~ umpoTax. )lJlJl aHa.JIHsa nooJie.It-

3KX Ha rmoTorpaMMe pHo.3a noKas~ o~aH paonoJioxeHH.a: 

~HMyMa B OOBemeHHOM nepHO,Ite OyTOK OTHOOHTeJI:DHO reo­

~HHTHOM mHpOTH B npoueHTax K o6meM,y qzoJiy MHHHMyMOBo 



- 23f -

Ma racTorpaMM@ BHnHO, ~To B 4?% Bcex c~aeB MHHHMYMH 

pacno~araroTCH Ha mHpoTax ±5° oxo~o reoMarHHTHoro aKBaTO-

pa. Ilpa aTOM B 38% CJiyttaeB MrfiHJdMyM n i. TOliHO COB 
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P.r4Co3o fiOTOrpaMMa nmpOTHo­
ro paonpe~e~eHRH MHHHMyMOB 
(a) H MaKORMyMOB (6) Ha 
OOBemeHHHX yqaOTKaX Op6HTH 
B rrponeHTax K o6me~ ~ao~ 
Ml..tHHMyMOB ( Ma.KOHMyMOB) 

~aeT c reoMarHHTHHM aKBaTopoM. B ceBepHOM reoMarHHTHOM 
HanpaB~eHHH OT~OHeHHH MHHHM,yMOB OTHOCHTe~HO reOMarHHT-

HOrO ai~BaTopa He npeB1ilillaiOT !5°, a B I07KHOM - ,D;OXO,IJ;.fiT ,II;O 

25°. MMHMMYMH B ~HOM no~apaH aMeroT 66~mae paa6pocu 

OTltnOHeHH~ OTHOCHTe~HO reOMarHHTHOrO aKBaTOpa, ~eM B 

ceBepHOM • HHTepeoea WaKT, ~To Bee .n;HeBHue MKHHMYMH 

fiOHB~TC.fi Ha BUOOTax ~e 400 KM. COOTBeTCTBymmee 

BHCOTHoe pacno~o~eHae MHHHMYMOB noxasaao Ha pao.4a. 

BHH3y Ha rHCTOrpaMMe llOKa3aH BHOOTHU~ yqaOTOK, KOTOpbiH 

CnyTHHK npOXO,II;Rn B npOaHanR3HpOBaHHHX C~aHX B reOMar­

HHTHOM illHpOTHOM paMOHe ±30°. IlponeHTH no Op,D;HHaTe, noKa-

3aHHUe nyHKTMpOM, OTHOCRTC~ K o6meMY ~HC~ MHHHMYMOB, 
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a CII~OmHOH ~HH8H - ~C~ ITpOaHanH3HpOBaHHHX npo~eTOB 

IIO K~OMY H3 HHTepBaJIOB. 
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PHc.4. THCTOrpaMMa BHCOTHOr O 
pacnpe.n;e~eHH.a: MtiHHMyMoB (a) 
H MaRCHMyMOB ( 6) n i Ha 
OCBemeHHHX ~aOTKax Op6HTH 
B npou;eHTax: 

It o6meMY liHCJIY 
- - - - MHHHMyMOB (MaKCH­

MYMOB) ; 

K tmCJiy npoa.HBJll!-
3HpOBaHHHX npo~eTOB 
no KruK.IJ:OMY H3 
HHTepBaJIOB 

Pacrro~o~eHHe MaKCHMYMOB OTHOCMTe~HO reoMarHHTHOrO 

-!rnaTOpa IIOKa3aHO Ha pac.36. xl3 rHCTOrpaMMLt BH.!(HO, qTo 

-~eo6~~aeT Bepo.a:THOCTL noHBneHH.a: MaKCHMYMOB B .n;Hanaaoae 

_ 5 .no !5° K mry H ceBepy OT reoMarHHTHoro aKBaTopa. 

II'- • .3 IOlKHOM HanpaBJlemtH IIOJIO>KeHH.R: Ma.KCHMYMOB HeCKOJlbKO 

l- • ;acnJmBa.IOTCH :a .n;oxo.n;HT .no 30° reoMarHHTHO~ umpoTH. Bee 

~sepHHe MaKCHMyMH pacnoJiararoTc.a: Ha WHpoTax oT +5 .no 
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+!5°, X 06blqHO )J.JI.fl HU n i. 60Jil)me qeM )J.JI.H IOB.tHI:lX. Bee 

MaKORMyMil paonoJiaraiOTOJI HIDite 500 RM(CM. I'ROTOrpaMw.J 

BHOOTHOrO paOITOJIO~eHRJI MaKOKMYMOB B reOMarHHTHOM paonpe­

~eJieHHM ROHHO~ KOHUeHTp~H ~eM Ha pxo.46). llpH aTOM 
' 

npeo6~aromee q:m.oJIO MaKORMYMOB npHXO~TO.fi Ha BbiOOTHHI 

j71iaCTOK 200+300 KM ( OKOJIO nepHreg OnyTHHKa H. B paitOHe 

Henoope~OTBeHHO aHEe MaKOHMYMS aJieKTpOHHO~ KOHUeHTpauHH 

o6JiaOTPI P ) • 
~T06bl ITO~J4TD B03MOEH00TD OKOHqaTeJIDHO MHTepnpeTHpo­

B8T:D BbiOOTHbiR XO,ll ITOJIBJieHH~ MaKOHMy-MOB ni. , OB.fi3aH­

HbiX 0 B.I.m.fJHHeM reOMarHHTHOrO ITOJIH, Ha pRO • 46 OnJIOWHOH 

.zma:ae~ noKaa&Ia rmoTorpaMMa OJ!j71iaeB noHBJieHRH aTHX 

MaKOHMyMOB ni ITO OTHOWeHHID K q:m.o~ npoaH~3RpOB8HEUX 

npoxo~eHHit OfiYTHHKOM ~oro BHOOTHOrO yqaOTKa. 

Ha TOM xe pROyaKe nyHKTHpHOH JIRHHei ITOKa3aHO paonpe­

,lleJieHRe ITOJIO~eHHH MaKORMYMOB OTHOOJ4TeJibHO HX o6~ero 

qMCJia. Ha OOHOBaHHH 3TO~ rHOTOrpaMMH MO~O yTBe~aT:D, 

qTo XOTH onyTHHK npOXO~HT BbiOOTHHe yqaOTKH 500+590 KM 

(OTHOOsrmReOH K HHTepBaJiy -30 + +30° reOMarHHTHOR mHpOTH), 

B HHX He Ha6JIID,llaiOTO.fi MaKOHMYMbi ROHHOH KOHUeHTpauHR. H3 

aToro BHBO~a R pesyJibTaTOB aaammaa pHo.4a oJie,n;yeTt ttTO 

3KB8TOpJ4aJibHaH aHOMaJIRH npJ4 paOOMaTpHBaeMHX Oe30HHHX 

H nHRJIHqeoKHX yOJIOBaHX orpaHHqHBaeTC.fi ,llHeM 06~CT:DD 

BbiOOT OT 200 ,110 500 KM. 

HOtt:DD Ha OTHOOHTeJibHO HJ43KMX BbiOOTax (00 000 KM) He 
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BaCS~~amTOJl KaRBe-~60 SaKOHOMepHOOTH B reOMarHHTBOM 

paonpe.zteJieHHlt HOHHO:I ROmteBTpaitD. Ha 9TIIX BHOOTax 

HO~HHe pacnpe~eJieHBB He HMeDT ~OOT8'1'0qft0 BHpaE8HHHX 

MaKOitMyMOB B. MWDIMyMOB B ~Halla30He reOMai'!DlTHHX nmpoT 

±30°. O,nHatto BYme 000 KM aaCSJIIO,llamo.s: 'tleTRHe reoMai'IDIT­

mte BapHaumt n l HO%D1 ROTOpli8 XapaRTepHSYJ>TOSI 

HaJIK11H8M 8ROTp8MYMOB OROJIO reOMarHKTHOro 9RBaTOpa. 
. . 

ilOKBJieHB.e MHHJIMYMOB H MaROBMyMOB B YRQ38HHOM JrmTep:ea-

Jie reOMarHHTHHX mHpoT H011:DD B 9TOM BHOOTHOM ~anaSOHe 

BJ:l.a:BJIJi8TOJl npll aHaJIHSe BOJI:DT-aMJiepmrx X8paRTepHCTmt C 

.ItBYMJI .mme:iHmm yqaoTKaMII. 3TOT WSKT MODO BHTepnpen-

poBaTD 0 T01!KH SpeHU Oyti{SOTBOBaHltJl }.I.BJX COHSMepBMWC 

no KOHr(eHTpartml HOHHliX KOMI!OHSHT • !HaJDIS MaCO H 

3aROHOMepHOCTei STOrO BBJISHHH CSy.zteT OOLeRTOM ~yroi 

pa6om. Ha pHc .5 a noxasa.Ha rmoTorpaMMa paonpe~eJieHHJI 

CJiy't!aeB noJIBJieHWI MHintMyMOB ni ,ItJIJl 6oJiee JierKoli HOB­

HOM KOMnOHeHTH OTHOOHT8JIDHO 06~ero q:ac~ MHHJIMYMOB HO~B 

B SaBHCBMOOTH OT reOMai'HBTHOH IIIHpOTH • lis rBCTOrpaMMH 

BB.lUIO, liTO npoepuo 50% aaCSJliO.llaer.mx MDJIMYMOB pacnoJiara­

DTOJI B mHpOTHOM yqaOTKe ~O BOSJie reOMarHHTHOro 9KBaTG­

pa. Taue, KaK 11 B ;ItpyrBX X8paRTSPJ10TBKaX, II0Jiy1188TOJI 
. . 

~3B80THOe IIOBHmeHHe OTRJIOHeHBB OT reOMarBBTHOro 9RBaTO­

pa B IORUIOM HanpaBJielDD!l ( OROJIO 30% OJiytlaeB IIO.BBJieHHJI Mil-
' 

HHMy.MOB HaCSJIIO,llaDTOJl B mmpOTHOM BHTepBaJie OT -5 .ItO -15° 

TOJIDRO 20% 9TBX OJIY118SB llpBXO~TOJl Ha y-qaOTOK OT 
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0 . 

+5 ~0 -15 ) • STy aOBMMe'l'pHD MODO SaMeTHTb TaDe Ha 

pH0.3 ~ ~eBHHX xapaKTepHCTHK SKBQTOpHsnDHOI aHOManHZ 

BHcoTHoe paono~ozeHBe c~aeB 
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UOJIBJleHJI.R HO'tfimX MHIUl&\VMOB HOH-
' 
HOi ROHneHTpaQHH OTHOCHTe~HO 

06~ero l!HO~ npOaH~SHpOBaHHHX 

npo~eTOB no ~OMY HS HHTepBa­

~OB noxasaao c~omuoi ~el 

Ha pmc.6a. Hs STOro pHCyaKa 

BH,llHO, liTO reOMai'mtTHHe B.J.IH.RHH.fi 

B ~ByXKOMnOH8HTHOi HOHHOi Cpe~e 

npOHBXHIDTCH OH~Bee BOero Ha 

PHo.5. I'BoTorpaMMa DIJil- yqaoTRe IOOO+IIOO KM. MaltoHMYM 
poTHoro paonpe~e~eHHS 

STHX SKBaTOpHsnDHHX Mai'HHTHHX 

aqxpeKTOB 06HapYltHBB.eTOR B ,IUlana­

SOHe OT !050 ~0 !!50 RM (OMo 

MHHHMyMOB (a) J4 MaKCJ4-
l\lfYMOB (6) ni Ha He­
OCBemeHHHX yqaCTKaX 
Op6HTH B nponeHTax K 
06JQeMy- liHCJiy MWDIMy-MOB nymtTHpHy.ro JIJ4HJ4I) Ha pHC.6a) • 

( MB.KCll!MYMOB) STOT MaKOntyM UORaSHBaeT, liTO 

H93a.BHCJ4MO OT OrpamtlieHHOrO anoreg ( ~ !200 KM) MODO 

yTBe~aTD, liTO uoqaue npoSBHeHBR reoMarHHTHO~ aaoManHH 

~oKanHsxpymTca r~BHHM o6pasou Bos~e BHCOTH IIOO KM. 

Pacno~ozeBHe C~aeB OTHOCHTe~HO®UOnB~8HJ4H HOliBHX MaKOH­

MyMOB KOHD;8HTpallHB ~erKoro HOHa B SaBRCHMOOTH OT reo­

Mai'HliTHO:I nmpOTH UOita.SaHO Ha pHC.56. Hs STOrO pHCyHKa 

C~e~eT, liTO MaKOH~HaH qaCTOTa UOSB~eHHH "rpe6Hei" B 
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HOHHO~ ROHUeHTpamm Jierltoro HOHa OO.ztyqaeTC£1 B CeBepHOM 

HanpaBJieHJIU4 B Dr14poTHOM ;IUiana30He +15 + +25°, a B DIHOM 

HanpaBJiemm - B .1U!aiia3oHe -5 + -25°. .BHooTaoe paonpe,tte-
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PRc.6. I'HOTOrpa.MMa BHCO'l'Bo-

ro pacnpe,tteJieHRH MHHEMYMOB 
a) J4 MS.KOHMyMOB { 6) n t Ha 

380CBe~eHHSX yqaOTKaX op6HT.B 
3 nponeHTax K quo~ npoaaaJIH-
3MpoBaHHHX npoJieToB no ~o-

H3 llHTepBB.JIOB 

JieHHe cJiyqaeB noSBJieHRH 

MaRCHM,yMOB KOHUeH~ 

JierKoro HOHa HOqDD OTHQ-

CHTeJIDHO lll!CJia npOa.HaJm-

3HpOBaHHHX npoJieTOB 00 

RBJK,ttOMY 113 HHTepBaJIOB no­

Ka3aHO CnJIOIDHol .mumeit Ha 

pHOe 66 • 3Ta I'HCTOrpa»­

Ma 003BOJIHeT B nepBOM 

npH6JIHXeHKB YTBe~aTD, 

qTo Ham6oJIDmee npoBBHeHHe 

reOMarHITHOrO ROHTPOAR 

HO~D B B03HIRHOBeHHH 

Ma.RCJ4MYMOB H MmntMyMOB 

pacnpe,tteJieHHH RoaneHTPauKH 

JierKoro liOHa { OM.nyHK­

THPHHe ~BH Ha p:ao.6) 

HaxO~TCH B 06~0TH BHOOT 

I050+II50 RM; O~aRO Ha_no 

HMeTD B BH,ey', qTo OTaTBo­

THKa ,nJlJ'i BHCOT BI:mte !I50RM 

XBaTHBaeT He6o.7lbmoe qaoJio o~aeB BOJie,ttCTBme nooTeneHHo-

:'0 noHIDKeHH.a anore.a onyTHB:s:a. 

' 
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0THOWeHHe MHimMyMa It MaltOHMyliiY B SltBB.TOpB8.1Il)HOi 

a.HOMa.JI:Jim .llOBOJibHO H3Melfl!J4BO - OT BeJm1U!HH, 6Jm3ROi R 

e,llHHHD;e, ,IJ;O nopB;1Uta. 01:JeHD BHTepeCHl:lM .f.I:BJI.B:8TC.R: TOT <f?aR'i' 
'q'fO, B npOTHBOpelDIH C JmTepaTYJ>H:mvJH .lta.HHHMH ( CM. , 

Hanp121Mep, [I?, IS, I9, '2I ] ) , HO'I:J:&m MmmMyMH oKoJio 

reOMarHHTHOrO SKBaTopa Ha BHCOTBX BHme 9Q0 KM 60Jiee 

pesKo BHpaJKeHI:l, lieM cpe.u;HBe sHaqemiJI rJiy6HHH MHHBMyMOB 

no.nyqeHma: ,ItHeM. PaccTo.mme Me1QIY "rpe6HJIMB" sKBaTo-

pHa.JILHoi aHOMa.IIlm B.btllle 900 KM H0%10 H8MHOrO HapaCTaeT 

0 y)J;aJI8HH8M OT M8CTHOrO saxo.n;a COJIHI.Ul. 

ilOnHTKH HaHTB ,IJ;OJirOTHHi a~eKT paonpe,u;eJieHB.a: ~­

MOB B MaKCHMYMOB B paAoHe ±30° reOMarHHTHOi mHpOTH He 

fiOKa3aHH CKOJib-HB6y)J;:& OliepqeHHYIO ,IJ;OJirOTHyiO 3aKOHOMep-

HOCT:&. Ha STOM, MO:HteT 6HT:&, CKa3aJIOO:& OI'paHHl:J8HHOe 

KOJIHl:JeCTBO aHaJIH3MpyeMOrO MaTepHaJia, a T~e CpaBHH-

T8JibHO HeWHpoHHi .D;OJirOTHHi ,u;HanasoH, B KOTOpOM ~ 

paccMaTpHBaeMoro B oTaT:&e nepmo.u;a op6HTa cnyTHHRa nepe­

ceKaJiao:& c reoMB.I'HHTHHM aKBaTopoM ( oT I00° E .ltOJirOTH 

.u;o I80° E ,nHeM H OT 250 )1;0 320° E H0%10). reoMB.I'ImT-

mte KOOp,ltHHaTH BH'q1210JI.A:.1IHC:& Ha OCHOBa.IIIUl Ta6~ 143 

(33, 34] • 

060~eHHe pesyJIDTaTOB H BHBO~ 

Ooo6eHHOCTH rrpaeKTopo cnyTHHKa B pacCMaTpH.BaeMHi 

nepHO.lt Ta.KOBH, q'fO B OCBeD(8HHOI qaCTK CyTOR npoJieTH B 

_ Hl 

ei 

EOI 

C' 

em 

:::;eH' 

n o.n: 

MH . 

tiTO 

BIO 

BbtC 

STO 



- 243 -

paioHe reOMarHBTHHX mHpOT ~O 6H~ B BHCOTHOM ~ana­

SORe OT 200 }1.0 500 KM, a HOtmHe npoJieTH B STOM pajioHe 

orparmtmBaJIHC:& BHCOTaMJ4 BHIUe ?00 RM. ITOSTOMY B HaCTo.a­

meA CTaT:&e aHanH3HpymTCH OC06eHHOCTK SKBaTOpHanbHOi 

aHOMBJIHH Ha OTHOCRT9JI&HO HH3KBX BHCOTBX ~HeM B B 06-

~aCT.K anorea: ao~m. 

llpHBe]J.eHHHe B HSCTO~ei OTaT:&e pesyJI:&TaTH UOKa3HBamT, 

qTo ]J.HeM ~KTH SKBSTOpHan:&HOI aHOManHH npo~CH 

Jmlll:& Ha BHCOTax }1.0 500 KM. 3TO. Hax:O]I.HTC.S: B OOrJiaOmt 0 

OCHOBHliMH pe3yJI:&TaT8MH (I?] H UOKa3HBa.eT, ~TO npe]I.IIOJio­

EeHRe 0 cymeCTBOBaHBH ~eBHOi aHOManHH Ha BHOOTSX 

IIOp.A;llKa ?00 KM (CM. [ !9] ) H~60CHOBaHO. 

~T paCn.mma.Hll.fl UOJlOJtelll!! Ma.KOIDJIYMOB HOHHOA KOH­

U9HTpanRH B mEROM HanpaBJieHHB OTHOCHT9JI:&HO reOMarHBTHo­

r o aKBaTopa H npeo6JI~ammee MeH:&mee saa~eHBe KOHUeHTpa­

~ mzaoro MaKOHMyMa OTHOCHTeJI:&HO CeBepaoro (KOTOpHI 

IIO~eH 3~ec:&) HBXO]I.HTCH B npOTHBOpequm 0 yTBe~eHHH­

lm p.a;Ita HCCJie;rto:earelld [ !5 , 35, 36] • B [ 36] noJiyqeao, 

qTo 6o~ee BupaEeHHHi MaKCRMyM aJieKTpOHHOi (a o~e;rtoaa­

'!'eJI:&HO H HOHHOii) KOHU9HTpai.Um 06~0 6H.BaeT Ha JieT-

391 OTOpOHe OT MarHHTHOrO SKBaTOpa, T.e. B HameM C~ae 

3 DitHOM aanpaBJiemm. B [ 35] yTBep!.ltaeTca:, q'fo 6oJiee 

3HCOKHH "rpe6eHD" KOHU9HTpauKH HBXO]I.HTC.S: Me~ MarHBT-

3HM SKBaTOpOM H UO]J.COJIHequoi OTOpOHOI, a UOOJie]I.HRH B 

TOM aHaJmse paono.naraeTc.a: aa mma reoMarHHTHHX Dpo-
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Tax. IIo.nyqeHHoe s,n;ec:& pacn.mmmme noJiomeHWi IOJKHHX 

MaKCHMy.MOB n i H . rrpeo6.na,n;aH:ae MaKCHMaJI:&HHX KOHD;eHTpa-

UH~ OeBepHHX MaKCHMy.MOB H8XO,D;HTOH B npOTHBOpeqKH C p~ 

TeOp14i1: SKBaTOpHa.JI:&HOH aHOMa.JIJ4H. (OM. ( !9] ) , a TaKJte C 

o6ocHOBaHHeM am~MMeTplm MB.KCHMy.MOB B pa6oTe [ I5] , aBTo­

PH KOTOpOH npe,n;noJiaraiOT, qTQ STH acixl>eKTS 06YCl!OBJieHH 

ropH30HTaJibHHMH BeTpaMJ4 HeiTpaJI:&HO~ aTMO~epH, ~ 

H3 JieTHei IIOJiy~epu B 3HMHIOIO qepes MarHHTHHH SitBaTOp • 

.IlaHHHe HSMepeHd CO CfiYTHEKa ".AJiyaTT-I" noKa3HBaiOT [ !8], 

qTQ BHOOTa ypOBHei1: IIOCTOBHHOH SJieKTpOHHO! KOHneHTpaQHH 

HIDKe Ha 3HMHe! CTOpOHe OT Mai'HHTHOrO aKBaTopa, qTo OOOT­

BeTOTByeT MeH:&me~ CeBepHOMY MaKCHMYMY aHOMaJIJ4H B HaiDeM 

C~ae • Ho STH. npOTHBOpeq:ag B OCHOBHOM KaJKymMeC.fi t TaK 

KaK OIIYTHHK "HHTepKOCMOC-2" B HCOJie,D;OBaHHOM nepHO,Ite :a 

m:apoTHOM ~anasoHe npoxo~ o:acTeMaT:aqecKR o6JiacTH 
n· 

MaKOH~ OeBepaee MarHHTHOrO aKBaTopa Ha B:blCOTax 

2!5+320 KM rrp:a Ope,n;HeM 3Haqemm 250 KM. !Ha.Jm3 BHOOT 

CeBepH:blX MaKC:IDAyMOB ni IIOKa3HBaeT, qTo OHl!l HaxO,D;.fiTC.fi 

6JIHme R o6JiacTH pacnoJioxeHH.a: rJiaBHoro MaKOH~ 

ni (h) H IIOSTOMY OHH CHCTeMaT:aqecK:a 60JI:&me, qeM IDEHHe 

MaKCHMYMii• 

Ha IIOBHmeHHOe paOIIJIHBaHHe MaKOHMyMOB B IOJKHOM HanpaB­

JieHHH OKa3HBaeT B~HHHe TaKEe ~aKTOp OOJIHeqgoro J43~e­

HH.R:, BaKJiani:mai<JitHHC.S: Ha reOMarimTHhtH KOHTpOJI:& pacnpe,n;e-

n· L t TaK KaK mHee MarHHTHOro SKBa.TOpa 
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npH paOCMaTpHBaeMBX ~exa6pDORO-aHBapoKHX YC~OBHHX HaXO­

~TOH o6~aCTH 0 60~Dme:£i BHOOTOH C~HUa. llo~qeHHHH 3~eC:& 

noBHlliemrnli ceBepmr:U l\!TaRCHMYM Ha.XO.ItHTOH B corJia.OHH c pesyJI:&-

TaTaMR [ 8 ] , .r.zte noKasaHo, ~o B noJJJteHD B ~em6pe 

! 957 r. H3 JtBYX MaKCl!MYMOB SRBaTOpHMDHOK aHOM8JIHH 

Ha6JI~MCH TOJIDRO CeBepHRH (~ ~HHOROro CeKTOpa). 

Bo3MOmiO, 't!TO Ha no~qeHHiilX B .ztaHHOH pa.6oTe pesyJIDTaTaX 

CKa3HBaeTOH 6oJiee BHOOKHH ypoBeHD Co~e~OH aKTHBHOCTH 

no CpaBHeHHID C nepHOJtOM H3MepeHHH Ba OnyTHHKaX "inySTT-I" 

n ".AJiySTT-II". 

lpyrHe napaMeTpH .ztHeBHOH SKBaTOpHMDHOK aHOMaJIHH 

pa.cnOJIOJKeHHe H r~6HHa MHHHMj'MOB, JtHeBHOe pa3BHTHe aHo­

,'.wmH H )@.) npa.RTHqeORH nO.ztTBepJIQtam pesyJIDTaTH JtPYI'HX 

i!OCJie.ztOBaHHH (I7, I8, I9, 2I PI .ztp.). 

'ITO RaoaeTCH HO'q}{Oi SKBaTOpHaJI:&H0:£1 aHOMBJIHH, TO STH 

3qxrJeKTbl npC»>BIDII<n'CH B OOHOBHOM Jiml.[b Ha BhiCOTax 6oJiee 

~00 KM, XOTH CnyTHHK npoxeTaJI B 06JiaCTH reoMarHHTBHX 

:::HpOT ±30° BHCOTR OT rv 700 ~0 ,v I200 KM. llpH STOM B 

6~aCTH reoMarHHTHOrO SKBaTOpa Ha6JI~C:& ~OB~:&HO rJIY6o­

::.ae HOtiHble Mmmfv1YMH • 

.AH.aJms nOJIYqem ,ttamrux 6yP.eT npo.ttOJ.OiteH o .yqftoM 
\ 

3MeHeHEH MaCOOBOrO COCTaBa HOHOB Ha paCCMaTpHBaeMHX BH-

_OTax. 

ABTopu oqeH:& npH3HaTex:&HH sa noxesHBe o6cyJIQteHHR 

~weccopy K.M.fPHHraysy. 
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