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YllK 55I.594.6-

0 KpHTepHH 38XB8T8 OHq BOHH B reouarHHTHhle BOHHOBO~~ B MarHHTQ­
c<lJepe Se11m~. B.M.AKceHoB, A.B.MomKoB. - B KH.: HHaKoqacToTH~e 

HanyqeHHH B MarHHTOC<lJepe 3eMXH. M.: 113M11PAH, I986, c. 204 - 208 . 
ITonyqeH KpMTepHM 38XB8T8 OHq BOXH B reoMarHHTH~e BOnHOBO~hl 

B M8rHHTOc<lJepe 3eMnH, B KOTOpOtl yqTSHO BnHHHHe KpHBH3~ reoMarHHT­
~ CHnOB~X nHHHil H ITOK838HO cy~eCTBOB8HH8 HH~HeH IDHPOTHOH rpaHH­
~ o6nacTH 38XB8T8. qHcneHHOt -~TerpHpOB8HH8 ypaBHSHHH nyqeBUX 
TpaeKTOpHtl ITO~TBep~HnO npaBHnDHOCTD KpHTepHH . B peaynDT8Te pacqe­
TOB ycTaHoBneHo, qTo Ha qacToTax jr ;> IO Kr~ oHq-cMrHan~, Ma­
nyqeHHhle C ITOBSPXHOCTH 3SMnH, 38XB8T~B8IDTCH B reOMarHHTHhlS BOnHO­
BO~hl H8 BhlCOT8X 500 ~ 2000 KM B TSX cnyqaHX, KOr~a KOH~SHTpa~HH 

aneKTPOHOB ~e B BOnHoBo~e He MeHee, qeM Ha IO% npeBhlmaeT aHa­
qeHHe Ale B oKpy~aro~etl nnaaMe. 

lllnn. I, Ta6n. I, 6H6n. 8 HaaB. 

2I6 

HY!3KO"'ACTOTHbiE Y!3J1Y"'EHY!.H B MArHY!TOC<I>EPE 3EMnH 

YTBep>KAeHo K neqaTH ceKuHeii:" no conHetrno-seM.HOH lf>HaHKe YtieHOro coseTa YIHCTHTYTB 
seMHoro MarHeTHSMa, HoHoctPepbi H pacnpocTpaHeHHH pBJlHOBOJIH AKaneMHB HBYK CCCP. 

3aa.penaKUHel! H.r. CHMaKoa 

PenaKTOp A.n.EpMHxoaa 

KHHra OTne'laTaHa Ha poTanpHHTe. 

ITonnHcaHo x ne'!aTH 26.08.86. T- 12140 • <I>OpMST 60x90 1/16. 

EyMara o$c.N<l. fle'!aTb o¢ceTHaH. Ycn.ne'!. n. 13,50. Y'l.-llan. n. 11,0. 
T!!palK 30 1 axa. UeHa 1 axa. 1 p. 3 5 x. T11n.aaxaa 945 

Y!anaHHe Y!3MHPAH. 142092, Tpo11ux, MocxoacKaH o6n. 
O¢ceTHoe npoHSBOJlCTBO 3-eH THnorpa¢HH Han. "HayKa". 
103045, Mocxaa, )KuaHoaa, 12/1. · 
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KPYITHOMAClliTAE~E HEOAHOPOAHOC~ B OE~AC~ ~ 
B~COKOlliMPOTHO~ MOHOC~EP~ · 

r.~.r~aneaHq (KK~ AH CCCP) 
M .r .rem,6epr (MK~~A) 

KpynHoMacmTa6BHe Heo~aopo~HOCTH B o6nacTH P c xapaKTepHHMH 
paSMepaMH 6onee 5 KM nOCTOHHHO npHcyTCTBYDT B B~COKHX mHpOT8X H 
onpe~eHHIDT YCHOBHH pacnpocTpBHBHHH KOpOTKHX pa~HOBOAH H BOHHOBO~­
HOrO pacnpocTpaHeHHH BOHH KHq-0Hq ~Hanaaoaa. PerynHpHaH CTPYKTypa 
HOHOC~ep~ H8 B~COKHX mHpOT8X TOXe HeO~HOpO~HS, B CBKOK ~ene, B reo­
MBrHHTHO-CnOKOKHOe BpeMH (oco6eHHO 'IBTKO Hd~m B ceaepHOK nonyma­
PHH auMoA) nerxo npocMaTpHBamTcH cne~ymmHe cTpyKTypHHe o6paaoaaHHH: 
a) rHSBH~i'l HOHOC~epHhlA npOBBA C MHHHMYMOM H8 HHB8pH8HTHOA mHpOTB 

A ,._ 60° H paaMepoM 400-600 KM; 
6) aBpopaJI:&BH~ riHK HOHHaa~.H aa A .-..;' 62-64 °; 
B) aBpopaJI:&H~i'l npoBaJI HOHHSa~Hm: a a mHpoTax A -v 63-68° c paaMe­

poM 500-600 KMj 
r) nOAHpBHl nHK HOHH38~HH HB WHpOT8X ~ ~ 68-70°; 
~) ILOJIHpH~~ npOB8Jl HOHH38~HH HB mHpOTBX B~me 70° C paaMepOJI 

2000-4000 KM. 
Pa3Mep~ 8Bp0p8Jll>HO! SOH~ 400-1200 KM, pa3Mepli nOJIHpHOA manKH 
2000-4000 KM, 
P8CCJI8TPHB86Miie KpynHOM8CWT86HHe HeO~HOpO~HOCTH cymecTBYIDT HB ~o­
He 5Toa peryJIHpHOA CTPYKTypH, a HHOr~a 38M83~B8WT peryJIHpHym 
CTPYKTYPY ao BpeMH BosuymeHHi'l. 

CBM6HHH 0 napaMeTpax KpynHOJI8CWT86EX ( e > 5 KM) HBO~HO­
pO~HOCTeA 06Jl8CTJ/l fl B~COKOWHPOTHOi'l 1/lOHOC~epH nqny'leHH no pe­
syJil>TBT&ll HSMepeHIIlit KOH~eHTp8~HIIl III TeMnepaTypH nJIBSJIH C nOMO~D 
KOCMHqecKHX annapaTOB, no ~BHH~JI perlllCTpa~H HSMeHeHHit HHT8HCHB­
HOCTJ/l caeqeHHH (B OCHOBHOJI B HHHHH 630 KM), 8 T8KE8 pa~HO~HSH'IBC­
KHMJ/l MeT0~8MH BepTHK8Jll>HOrO (B3) 1 H8KJ!OHHOrO {HS) H B03Bp8THO­
H8KJ!OHHOrO (BHS) 30H~HpOB8HHH H MBTO~OJI HeKorepeHTHOro pacceHHHH 
pa~HOBOJ!H {HPP). 

ITp~e HSMepeHHH 5JieKTPOHHOi'l KOH~eHTPB~IIl H TeMnepaTyp~ nnaa­
M~ HB ~CS n03BOJ!HDT onpe~eHHTl> K8CWT861i H OTHOCHTen:&HHe 8MnHHTY­
~Ji ' HBO~HOPO~HOCTei'l ni/n III IIIX npOcTp8HCTBBHHO-BpeMeHHOe pacrtpe~ene-

. . 0 

HHe. OnTJ/l'IBCKHe aa6nro~eHHH III MeTo~ BS, HS H BHS ~onroT ~amT aoa-
MOlltHOCTl> npocne~HTl> ~HHBMHKy OT~BJ!l>EX kpynHOM8CWT86EX o6pa30B8-
HHA THUS nepeMemammHXCH B03MymeHHi'l {ITB). ~eTBJ!l>HSH npoCTpaHCTBBH­
HBH H BpeMeHHB~ KBPTHHB aeO~HOpO~HOit CTPYKTYPH nonyqeaa MBTQ~OM 
HPP. B HacToameM cTaTI>e nplllBO~HTCH cae~eHMH o npocTpaHcTBeHao-
IZ--It-tJ'tf 

183 



HO-BpeMeHHOM pacnpe~e~eH.I!I~ KpynHO-MaCIDTa0Hax HeO~OpO~OCTeH , 

XaHIIISMH o6pa30BaH.I!IR KpynHOMSCIDTaOHax HeO~OpO~OCTei, np.I!IBO~TC~ 

O~HR.I!I OTHOC.I!ITe~HHX rp~eHTOB KpYnHOM8CIDT80HHX H90~0pO~OCTe~ 
no 3KCnep.I!IMeHT~H!iM ~aHH!iM CJJYTH.I!IKa "KoCMOC-:rlO" . 

flpOCTp8HCTB9HHO-BpeMeHHOe pacnpe~e~eH.I!Ie HeO~OpO~OCTei 

Peay~TaTH .1!13MepeH.I!IH KOHIJ,eH TP8UB.I!I ~83MH aa 11C3 "Kocmc-9}: 
noKaSaH!i aa p!ilc. I. Ha pac. I :aa~o, qTo :a HOtJHHe tJaCH MarH.I!ITOC 

P.l!lc. I. 3aB.I!ICl'IM>CT:r:. aM!lJI.I!ITy,w,~ aeo~opo~ocTe~ B npo~BTax oT mz.,.. 
TH, ycpe~eaaaa no ~o~roTaM ~ paaMepo:a aeo~opo~ocTe~ 

t "" IO - I50 RM .npl'l paaJI.I!I tJHax Kp. •.I /.d ii.2l ~ 

JloK~H!ie MaRCR!MYW 
!OT np9.1!1MYI116CT~HH!iM M8Cll!T· 
CO cnyTH.I!IKa "KOCMOC-000" 
aeo~opo~ocTei .npa c~a6o 
'l8C!i nop,g~a 30 KM; :a ~eJ 

B . MarH.I!ITo:aoa~meaaoe 
.D;aHH!iM aeKorepenao!rci pac1 
Ko~eows KoaueaTp&imB. · lLlll 
HliM M8CillT800M 50 · 'IW Z O~l 
O!Jl.l!ltJ.I!Ie OT Cpe~em.ll.pOTHOH 
B~on:r:. raoMarH.I!ITBoro no~ 1 

Mapa [2] . . 
flo pe3YR&T8T8M BepT.I!I! 

MaHCKa 6wm. onpe~~eH!i . xa~ 
H.I!IM napaue~po.B .I!IOHOCqJepHh 
xp~T.I!I qacRSJJ qaqT!na .fa (f 
9aRTepR!iMB nep.t4o~ 40-50 
H.ll.e .1!1 :aaqepH.ll.e qacH c napa 
6He R:aaaanep.l!lo.ztm.qecR.I!Ie RO~ 
~eHTpaxuUi c n~p.l!lo~aMlll 5 -
Bpewr np.l!l . .1!13Mepeaa.0 yr~o:a . 
llO B.I!I~O Ha p.I!IC .' 4 [4] .• 

Aa8JI.1!13 ~aHHrxX Bep'l'.I!IK& 
nTaHUB~ [ 5] .1!1 aaMepeH.I!I:ft M>i 
3eCKOn:r:.R.I!Ix pasaaceaaax nya1 
~eMemaiOmaacJJ _ :aoaMYme~JJ rei 
3oi aoae .1!1 pacnpocTpSH~Tcs. 
l llTJII'IeCR.I!Ix, p.I!IOMeTpaqecR.I!IX 
iU~ OK83MOCI:., tJTO R8l!t:zto:H 6:y 
}TBOBMO nepeMelllaiO~ec,g BOa 
~eH.I!IJJ C BH638llH!iM HatJMOM p 
3 "no~e apeH.I!IJJ" paoMeTpo:a n 
::oro Cl4JJH.I!IH ( 7 J . CorMcao . 

RO:IDI&X nep.I!IO~OB ( Kp-I) M8RCl'!Ma~HM aM!IJll'lTy~a ow,=r-;[1 J P.eo~: 
po~ocTen c paaMepaMB IO - I50 KM aa6~D~aeTCR aa .W.I!IpOTax no~pE~­
rpaH.I!Ina a:apop~aon aoaH. B ~eBHHe qacH aM!lJI.I!ITy~a 6~a MaRC.I!Ir~ 

HOi Ra ID.I!IpOTax ~eBHoro R8Cna. C pOCTOM Ma~IrnTHOH B03t.IYU19HHOC T2. ·e:aiO~~JJ BOSt.IYIII8HIIIH pacno. 
MaRC.I!IMYM B W.l!lpOTHOM pacnpe~Mffill'l HeO~OpO~OCTei CMeutaeTCJJ K S - - :e .I!IJJ OT M:l

2
CQTQaQreHeptmzJ 

.epem111eaaa aa RM nep.l!lt 
:aaTopy. B_HOtJHHe qacH MarirnTo:aoat.~YmeHaax nepMo~o:a (Kp ~ 5) B nm - •0 I 4o MB.a [ 9] • 
pOTHOM pacnpe~~eH.I!II'I .I!IRTeRC.I!IBHOCT.I!I HeO~OpO~OCTe~ JlOJJ~eTCR B •• -
poi MaKC.I!IMYM npaxo~iiCJJ aa cyOaBpopaR&HHe ill.l!lpOTH. CneKTp MO~ . ­
T.I!I p {f) KpynHOM8CIDT80Hax B90~0pO~OCTeH MOlltllO anpOKC~UI!BpO'~>;­
CTeneHHOH 38BBC.I!IMOCT:r:.IO C noKaaaTeneM OT I ~0 2. 
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.OpO.Jn{OCTeil:, np.B-1>0.";· 
tTadHHx Heo~opo,i:,E: 

roo-9JO" . 

ae HeO.JtBOpOJI.HOOTe 

3MH aa VfC3 "Koo 

150KM 

KocMoc 900 
09. 1977 

IZ 
~~· 
60 80 '!>" 

60 80 '1'" 

3Mepo:a HeoJI.Hopo~=-

JIORa.ni!HHe MaRCl'l~MLI Ha Rpl!'Bwt cneRTpOB p (/) COOTB6TCTBY­
DT npel'l~nteCTBeHHblM MacmTa(jSM; · Ha pac . 2,3 no ~Hbi.M, nOJIY"'eHHblM 
CO cnyTHJaRa "I<OCM00-9J0" [ I],:aa.Jn~O, t)TO npe.raMj'nteCTB6HHI>Ui pasMep 
aeo;mopo;mocTe~ .npa cJia6o~ :aoor.wmea.BocTa ( Kp = 2) 6bi.Jl :a aoqaae 
qaca nopSJ.JUta 30 . RM; ~.· ~e:aab!e- OKOJIO .·20 I<M. 

B MarH.raTo:aosMYmeaaoe . :Bper.Ui ·-B .. aoqaoil: a:apopa.m.aoa Iaoaocqepe no 
MHHaM aexorepenaoro paooaSJil.ra$ .Ba6JIK>.itailTo.a RBas.a.nepBo~qecue 
xoJie6aaiii.H Ro.BneaTpanm.ra n.nas~ . (oKi!~t~aTble · cTpyxTypa) c xapaKTap -
aaM MaCmTadoM ·so· ·KM ·a o.Z.aooiaT8.m.aot8Mri.ruaTy,~to~ ltl/n,0-vi - 5. B 

O~J!Stll'le OT ope~eml'lpOTHOil: JaOHOO~pa paSMSp TBRaX BeO.JtBdpO.JtROCTel 
a,~to.m. reoMarRRTaoro noJIR :a aeoRo.m.xo pas 6o.m.me nonepeqaoro pas -
Mepa [2] • 

no pesy.m.TaTaM :aepTaRa.m.aoro soa~poBaaiaSJ aoaoo~pa :a ~P -
MaHOKe 6b1Jll'l .onpe~Jieaa xapaRTepaae :apeMeaa nep.a.o~qeoux .rasMeae­
BSil: napaMe~pO_B SOHOCclJepHwt CJI06B fj 1'1 ~ [3] • IToKasaao, "'TO 

ltPidT!atl60R8SJ qaqTOTa · .fa(~} . B .ltR6BHH9 qaoa MeH.aJiaCl> 0 xa -
~aRTepaar.m nep.Ho.~tar.m 40-50,20 - 30 1!1 I5 MBB , a :a paaHI4e yTpaa -
aae a :aeqepa.rae qaca c nepiaO.JtaMB 60-80, 25- 30,a I5 MBB. CJia­
~ae x:aas.ranepao~ .qeoue xo.ne6aaa.a ypo:aae:a peaol 8JleltTpoHBoil xoa­
!19HTp~ 9 nl:)p.rao.~taMB 5 ~ IO MBa aa6.nJD,~taJISOl> :a Maranoonomaaoe 
3peMR npa .rasMepeHl'lll yr.no:a np.raxo.~ta oTpaxeaaax pa,!t00BOJIH. 3To xopo­
] 0 BJ.!.lmO Ha pl'IO~ · 4 [4] . . 

Aaa.nas ,ltaHHwt BepT.IaR&nl>HOrQ SOH.JtRpOBaHI'ISJ Ha C6Tl'l l'IOHOOqepawt 
JTaHIU!il: [ 5] a asMepeaaM Y>.ltY.nm:tllR oaraa.no:a pa~OMMROB HCS :a 
! eoxo.m.K.rax pasaeoeaaax nyaxTax[6]noxasa.n, qTo xpynaoMacmTadaae ne­
}eMentaJDmaecs :aosMYmeaas reaepmpyJDTO.a :eo :apeMR oyddyp.ra :a a:apopaJil> -
30~ soae m pacnpocTpaa.ai;TcSJ R .aKBaoropy :>T aee. · llpB oonooTa:aJ18awa 
lnTJili:JeCKRX, p.laOMeTp.BqecK.raX .B l!IOHOC!fep.Bwt B031CYIQ3B.Bil: B XO,Ifj3 oyddy -
.'-'~ OKa3aJIOCl>, "'TO RSllt~Oil 6jxTe . p.I!!OMeTp.B qeOKoro norJIOnteHia.li COOTBeT­
lTBOBBJlO nepeMemaJDmeeoH B03MynteRI'Ie. C )!;pyrol OTopoaa; 6yxTa norJio­

aT a &If:= Ill_ 'fit l ~---, _ ~eR!'ISJ c :aaesanaHM saqa.noM permoTp.a.po:aa.nac» :a Tex CJIY'iamt, xor,~ta 
. YJI. l l- n.Z I -==--- 3 "no.ne speBl'!s" praoMeTpo:a nonaJI.BJI JI.B.BlltYntralcSJ K sana.JtY .l!!sr.ad noJIRp-

~os aa IIW.POTax .,.--~ [ ] ) ______.- 1oro casHI4SJ 7 • CorJiacao pesyJ!LTaTaM [ 5, 6 acTOt!HaR BI'B a nepe-
llllJl.l!! TY JI.a 6bi.Jla ~&;":"f.,.:=.,... o 
· !emaJDmaxcSJ :aos~meHl'lii paonoJIOJKeH aa m.rapoTax ,._, 70 • no Mepe Yllli -

IH MOJltHO 

tO 2. 

:aa.l!!.a BI'B oT MeOTa reaepSIUl.a nepaoJI. :aoJIHa :aospaoTaeT [8] • npra 
-:apeMenteHl'la aa 2000 RM nep.I!!OJI. asMepSJJIOSJ npBMepao :a 2 pasa oT 70 

- ;o I40 MBB [9] . 
MexaaasM odpaso:aaaas xpynaoMaamTa6sax aeo.JtHopo~oorea 

06paso:aaH.Be xpynaoMaCmTadHHX aeoJI.Hopo~ooTel ~aooxomrapoTaol 
OHOC®9pa OBHSHBaJDT O·ilpOOTpaBOTB6BHOil HeOJI.HOpO.JtHOCTl>~ BblOHna.B.B! 
Repra"'HHX qaoTa~, 0 nepepaonpe,~teJieHR!eM aOBOCWepHO! nJISSMH OTpySJ -

I85 



/U-J~--~--~~~--~--~--~~--~--~--~ 
-1,5 -I,Z5 -I,UU -(1,75 -0,50 -0,25 0 1],25 · 1],50 0,75 

Pmc. 2. CneKTpJX M>IIlHOCTIII aeo.zmopo.zmocTeiti c pasMepoM 5-r 
~ pas~qaax mmpoTHJXX soa a Kp B .zmeBHoe Bper~ 
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P.~:~c. 3, CneKTpa MllllHOCTI:I Heo.zmopo.zmo 
.IJ;JIB paSJil!. tJHQX SOH IIJ Kp B HO 
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-1.5 - 1,25 -1,00 -IJJ5 -!l,50 -U,Z.J 0 !l,Z5 0,50 0,75 

PMc . 3 , CneKTpbl MOlllHOCTH Heo,IU!opo,IU!ocTefi c pasMepaMB 5-I50KM 
~ paaRRqHb!X 30H H Kp B HOqHOe BpeMH -
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Pac. 4. TpaeKTopas TOIJKI4 oTpaJKeBJIIJJ sa noBepxaocTa 3eM1.1111 no pe­
sy.m.TaTaM peracTpanea yr.noB npaxo.n;a pa.n;aoBo.nH npa Bep -
KaJll)HOM RIS.Dy1l8frn..B B JionapOROI. UR\f>pa y RpiiiBOti - BpeMH :Eo 

MI'!ByTax oT 20 q UT , c - aanpaB.neH.Be aa ceBep, B· 

- Ba BOCTOK 

M.B npO,ll;O.nLHSX TOKOB R1 BO.nHSMZ Het.i:Tpa.nLHOI 8TMOC~pH. 
Bonpoc odpasoBaaas KpynaoMacmTadaux aeo.n;aopo.n;aocTeR sa cqeT 

BepaBHOMepBOCTRI BHCHnaB.BH SHepr.B1lHUX 1!aCT.B~ HeO.n;HORpaTHO OdCyE -
.n;a.ncs B .nii!Teparype (eM., sanpallflp, [2] ). 3RcnepaMeBTH noKaSHB?­
~T, 1!TO UOHB.neH.Be HeO.n;HOpO.n;BOCTeH B BepxBet.i:.~OHOC~pe XOpOIDO ROp­
penapyeT C yBe.naqeH.BeM UOTOK8 a.neRTpOHOB C SHepraeii M8HDlll6 0,8 
KaB (ro,rr] • O.n;saRo MexaBHsMH npocTpaacTBeaao:ii ~~.n;y~a noToxoB 
SHeprRI1!HUX 1!8CT.B~ .B OTpallteH.Be STO:l'!: MO.n;y.nJ'JWlM B npOCTpaHCTEeHHllX 
RISMBBeBHHX ROH~eHTpaDnR .BOHOC~pHOH llJieSMH M8.n0 acc.ne.n;OBaB&. ITpz -
MepOM npOTJJEeHHUX npOCTpaBCTB8HHO-MO,ll;y.n.BpOBaHHUX B&CHnaHRH SJieKT. -
pOHOB HB.nJJ~CJJ BO.nOKB.BCT&e no.nsps&e C.BJJfrn.JJ. B padoTe (2] npe.n;noEe~ 
c.ne,JC71XIU!.I c~eaapaR noJJB.nefrn.JJ RpynaoMacmTadsux seo.n;sopo.n;aocTeii F -
Od.naCT.B B&COKOm.BpOTHOH .BOHOC~pH: B Od.naCTH BllC&naHHR MHrRMX a.neK -
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pOHOB CTpyRTypzpOBaHHHe UOTI 
soMepay~ zofrn.saDniO set.i:Tpa.nr,J 
z odpasoBaBmaecs seo.n;aopo.n;ac 
B,ll;O.nL nl'IH.Bt.i: ROHB8KIU'IRI no BOI 
y.n;a.neBJII.iJ oT od.nacTet.i: odpasoJ 
BaeT sa cqeT .n;H@)ys.B.I'l a pettt 
BOSMY~HHOCTH CROpOCTD ,ll;pe~ 

.nessae oT meT odpasoBrumJJ, 
noaTOMY c do.nLme:ii aMilJI.BTy.n;Oi 
OCHOBH&e 3aKOBOMepBOCT.3 npoc 
xpynaoMacruTadsux seo.n;aopo.n;s< 
1!TO llOTORa B&CI.1llai01113XCJJ !laC: 
nonepeR .n.BH.BR KOHB8KDnH .1'1 .B! 
odpasOBaBJIIH seo.n;aopo.n;socTet.i: 
T.B~ .B CROpOCT.B .n;pe:iiqla B KallfJ 

.n.3 MOJKHO Cll.BTaTD OnpaB,ll;aHHW 
pacc.noesae noTOROB aseprai!Hl 
B,ll;O.nL . lleM none peR nl'IH.BIII ROf 
MeHJJeTCJJ B OCHOBHOM nonepeR 
dnaEeBJil.B npOQSCC Odp830B8BJilS 
MOlltHO paCOMaTpR!BaTD RaR CTai 
n.nasw dy.n;yT onpe.n:e.nsncs B 
dasaDnz. B TaKOM c.nyqae aa 
MHrRZM0 a.nexTposa~ 

r.n;e 'J - cpyH~JJ RIOBJil38D 

.,fo(%) a( at, 

}5 - KO~~IU'I6HT peROMdH 
E - BHeWHee a.neRTpzqecxoe 

ITo.nouM BOSMYmesze BCex napa 
cpe.n;sae saaqesas napaMeTpoB, 
:KoauesTparms n.nas,MH B od.naCTJ 
~MOCTR B od.naCT.B p dO.nLlllt 
B od.nacTz F' nponopUI'IOHa.nr,J 
TO 



(} 

~at 

5KM 

aa no:eepxaocTm 3eM11S D • 

•B flplll.XO~ pa~OBOJIB .npz 
:ol. Ua(j>pa y Rp.a:eo:« - 3_;:e:o.· 
c - aanpaB.neH.Il.e aa ce~; 

JU.HOI BTMOC~pLI. 
OHLIX aeo~opo~ocTeii s~ : 

IJ8CT.1'1IJ; HeOAHOKpa THO O!~ 
a] ) . OKCnepaMeH Tl.l .!:O:Z,:.:• 
aepxae~_~oaoc~pe xopc~ 

lHOB c aaepraeft MeH:&.:a : -= 
JSHCTBeHHOli ~ro~~ .::_ 
l,IzyJISJIJ;B.I'l B npOCTp a.HCT::.:E: 
IJiaSMLI MaJIO .1'1CCJie .ztO.BaE5". -
~yJil'lpOBSHHiiiX :S!iiCLlna~ID !! .;. -
:lllSJBll.sr. B paOoTe [2] .:;:­
lCmTaOHiiiX HeO.ztHOpO.ztn 
·OJiacTa BliiC!illlaBll.H .M!3!': 

pOHOB CTpYKTYpapO:SaHHiile UOTOK.I'l sapRBeHHLIX IJ&CTaiJ; BLISL!BaDT Hepa:e­
HOMepHy~ aOH.Il.38~~ Heil:TpaJIDHOH aTMOCqepLJ Ra BLICOTBX OOJ!SCT.I'l 
a oOpaso:ea:emaecsr aeo~opo~ocTa pasaocsrTCSJ ~e~YD~I .nJiaaMOii 
:e.zto.m. JiaH.Il.ii ROR:ee:KIJ;0a no :eoeii :eLJCOKomapoTao:« aoaocqepe~ no uepe 
y.zta.neaasr oT oOJiacTeil: oOpasOBBH.Il.SJ aMDJ!BTY.zta aeo~opo~ocTe-ii yoa -
:eaeT s a cqeT .ztaqxpysaa a peROMOR.lHBm'IRI· C y:eeJiaqeHJieM Mai'HRITHOil: 
:eos~maaaocT.Il. CKopocT:o .ztpe~a nJiasMH :eospacTaeT a B oOJI&CTa, y.zta­
JieBHLJe oT MeCT oopaso:eaH.Il.sr , seo~opo~ocTz npaxo.ztaT OLJCTpee z 
noaTOMY c 6oJILmeil: aMUJiaTY.ztOli. 8ToT cn;eaapaft nos:eoJISJeT o6~srCBR.lTL 

OCHOBH!ile 38KOHOMepHOCT.I'l npOCTpaHCT:B9HHO-:SpeM6HHOrO pacnpe~JieHBSJ 

RpyrulOMaCmTaOBLIX aeo~opo~ocTeil:. 0.ztHaKO HeSJ:BBLle npe.ztnoJioae~msr, 

qTO UOTOKa BLICL!fla~~XCSJ qacTaiJ; npOW~.ztYJiapOB8Hiil npea~maCTBeHHO 
nonepeK JiaHai KOBBeKUaa a aoH.I'lsan;asr :a :eepxaeil: aoaocqepe :eae M9oT 
oOpaSO:SaH.I'lSJ HeO~OpO,ItHOCTeH He SaBaC.I'lT OT UOTOKOB sap&meHHYX qao­
T.I'liJ; a CKOpOCTa .ztpe~a B KaE,ItOH TOIJKe B.ztOJIL Jll'IH.I'lil: KOHB9RIJ;Z.I'l :Sp~ 
Jil'l MOXHO CqaTaTL onpa:e.ztaHH!iiM.I'l . B ~HCT:SaTeJILBOCTa HaOJID,ll;BeTCH 
paCCJIOeH.Il.e nOTOROB BHepraqBLJX qaCT.I'liJ; Ha nOJIOCH , BLITHHYTiile CROpee 
:S,ll;OJIL . IJBM nonepeK JI.I'lH.I'l.l'l ROHB6RD;3a. CKOpOCTL .ztpe~a nJI83MH TSR!a 
MeHH6TCSJ B OCHOBHOM nonepeK JI.I'lH.Il.il: .ztBallteH.Il.H. IlOBTO~ B nepBOM np-
0Jiallt9H.Il.a npOI1j3CC OOpaSOBaH.Il.SJ H90,ItHOpO~OCTeil: 38 cqeT BYOHnaBai 
MOXHO paCCMaTpaBaTL KaK CT~OHapHHil:. HsMeHeH.I'lH KOHIIJ3HTpan;3.1l. 
nJiasw OY.ztYT onpe.zteJISJTLCH :a ocao:eaoM npOI1J3CCaMI4 aoBasan;aa .ll. peKe~ 
OaBaiJ;3.1'1. B T8KOM CJiyqae Ba BL!COTax OOJiee 250 KM npa .1'10H.I'138D;3.1'1 

MHrR.I'IM.I'l SJ19KTpOH8M.I'l 

~ (i)- ft(%{7.) = 0' (I) 

r.zte f! - qiy!iKIJ;3.fi aoMsan;aa, 

.fi(i) ~at, (Tn +,1,2 £ 2
} (2) 

.fo - KO:?~n:BeHT peROMOzaamaa :a peaKIJ;Ba 0++ AIO+ /110 "+ 0_, 
E - :eaemaee aJieKTpaqecRoe noJie, lrn- - TeMnepaTypa aeiTpaJio:e. 

IloJIOXRM BOSMYmeaae :ecex napaMeTpo:e MaJILIM.I'l a o6osaaqaM aH.zteRCOM 0 
cpe,ItHae saaqeaa.fi napaMeTpo:e, a aH.zteKCOM I -ax :eosMYmaHa.fi. EcJia 
ionn;eHTP~H nJiasw :a odJiacTa E MaJia, TaR qTo aRTerpaJIDHYe npo:eo­
)1;0MOCTa :a oOJiacTra P 6oJIDme , qeM B E- CJioe RIJia OTROJI!eH.Il.e ll.Yiz 

0 
B oOJiaCT.I'.I F' nponop~ORSJILHO "F. p J j r: .ztJISJ BCe:lli aoaocqieplil, 
TO po 

£ ,..., -£ nt/ • I o ;n.0 , (3l 
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TOr~a 1'13 (I), (3) CJie,lzy6T 1 

(4) 

2. 
r.u.e T..t = in.+ "-;. E0 • 

Ma (4) 

(5) 

r.ne 

Ma ypaBHeH.I!.H (5) c.ne.cyeT, tJTO npz 6o.n:r,mu s.neKTp.raqecimx noJISlX 
E 0 , Kor~a S" ~ I/2 aMIIJ.llil TY .D;a aeo.D;Hopo.D;HOCTef.1 n.fj n-(1 cy111e -

B9HHO 6o.n:r,me r.ny6.raH& MO,lzyJI~Rl llOTOKa tJSCTRU. Eo.nee TOrO B03MO~­
HO pacc.noeHRe n.na3M& npm OTCYTCTBRIRI MO.IzyJI.ff~Rl llOTOKa (~~;= 0 
saeprzqaax qacT.rau. 

Ilpz S" « J. , J!l3 ypaBH6H.I!..fJ (5) H8XO.ItliM 

ftin/J ~ CJ.t/tj /rt- 8 'g) f 
(6) 

BamEO~ npJ!IqRIHOH o6p830BaHRI.fJ H60,ll;HOpO.D;HOCTef.1 RIOHOC~pH .fJB.nR9TC.fJ 
nepepacnpe~e.neHRie ll.n83MH TOKOBHMRI CTpyHMR. 8TO .fiB.n6HRI6 CB.fJ3aHO 
pa3JlliltJJ!I9M B aHRI30Tp0llRIJ!I 3Jl6KTpOHHOR R1 J!IOHHOH npOBO.ztliMOCTeH. 
Bc.ne~CTBJ!I6 3TOro KOH~HTp8~.ff ilJI83MH B03pSCT86T B o6.naCTR! BHT6Ra­
DIII0X Rl3 R!OHOC~pH CTpyli npO~OJI:&HHX llOTOKOB a YM9Hbill89TC.fJ B 06.nac­
TRI BHTeKSDIII0X CTpyf.1, tJTO npRBO.ztliT K ilO.fJBJ16HRI~ H60,ll;HOpO.D;HOCTe.ti C 
MSC!D.Ta60M TOKOEHX CJ106B (I 2]. 

Macro BHRMaHa.ff Y,Ir,e.nR.nOCb R!CCJ19~0BaHRI~ ROHOC~pHOrO OTKnR!Ka 
aa npoxo~eaae axycTaxo-rpaBaTa~oaaax :so.na (ArB). 06paao:saHRie ne­
peMeJIISlOliiMXCR aoaoc~pHDtX :soareym,eHRI.ti o6'bRCH.fi~T YB.ne qeaaeM aoao:s 
E~O.nD reOMarHaTHOrO llOJI.fJ.391Nm nepaO.It£itJ9CKR!M ~R~HRI6M He.f.iTpa.n:&Bai 
MOJieKy.n. il0:{<83aHO (OM., Hanp.lllMep, [I3] ) , tJTO OTHOCaTe.n:&HB..fJ am:­
.nRITy~a HeO,ll;HOpO.D;HOCTe.f.i 

(7)-

, 
.J - yro.n Melit.cy :so.nao:s1:1M BeKTopoM ArB RI reoMarHmTHI:IM no.neM. lis 
BHpamBHR!.ff (7) C~e~yeT 3TOT M9XaHJ!I3M HaRI6o.nee 3~KTRIB6H B Cpe~X 
!D.R!poTax. B.BI:ICOKZX !D.3poTax npz BHemazx s.neKTpmqecKRix no.nRX 6oJiee 
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40 MBM-I B03MOlitHO a.nexTpo~a 
pam,aoli aTMOC~pL! C R!OHOC~p. 

HeliTpa.nDHOH aTMOapepH R1 T9M 
peHMM M npOBO,l(l1MOCTD llJ183MH . 
T!ll BH3HBae T nepepacnpe~e.neHL'!' 

3BOJI~~.fJ KpynHOM8CUJTa6H: 

KpynaoMacm.Ta6Hble aeo.D;Ho~ 

U9CC9 ~RIX9HRI.ff Rl3M9HH~T CBOD 
oaaoro L'l .Itli~Y3L'!OBHoro pacnm 

BLime ynowMHa.nOcb, tJTO c 
nepeM9J118IDJIIL'lXCH L'!OHOC~pHLIX B< 
HHX aaMeHeHRif.1 napaMeTpOB CJIOJ 
0JI9~CTBL'!6M 38TYXaHRIH KOpOTKOJ 
HRIH OT RICTOtJHR!Ka reaepaUHL'! . ) 

Hl'l.ff ArB-yBe.nz tJeHae KpyTa3HH I 

3TOrO 3~~KT8 ecTeCTE9HHO 0~ 
6HTa L. min ::r ;f;, an~J Ha 
aa sa.D;HeM. IIoaTOMY nepeMell!a~n 

:so BpeM.fi cy66ypa oT ueaTpa.nDF. 
aKBaTopy ~OJISBLI 6LITb acaMMeTf 
L trtin cp CTOpOHH aBpopam,ao.ti 
aa nepe.D;HeM wpoaTe . 

8BOJIID~H F.pynHOMSC!D.T86HB 
WYIDIII0X EMeCTe c aoaoc~pao.ti n 
B9HHL!M o6pa30M 38BR!C.raT OT a.ne 
@epHL!ME CJIOHMa, TOtJHee OT COO 
)UiMOCT.R'MRI (ne~epoe.HOBCKO.f.i r f 
Te.f.i IWHOCqJe pH. 

B Tex CJiytJaHX, KOr~a HHT1 
r ,. I! 

MHOrO M6Hbille p a 'r' H , 

llOJIEpJ!I38UH.M I<pynHOM8CUJTa6HO:i1: l 

£ , tJTO np¥IEO.l(l1T K 11 YCHJ19HH< 
o6JUWTM [I7] . .Upe:i1:cp aeo.D;Hopo; 
MarHJ!ITHOM llOJI.R'X He conpOBO~aE 
Hl'l6M WoPMb!. 

B npoTJ!IEHOM c.nyqae, xor~E 
HHTflrpa.n:&HL!e npOBO.l(l1MOCTR CJIO.f. 
nOJIH ll0JIHPII13Blt!Ul HeO.D;HOpO.D;HOC~ 

!POPMH lleo~Hopo.D;HocTef.i: [I3, I6., 
C llOBHilleHHOH KOH~eHTpauRieH llJ18 



I'J,J ~~ ) !Zt ]2- 0 (l. 
• 'I 7;1{ !Zo - ' -

Jl!:!)2 
no ' = 

O~m0X SReRTpaqeCKHX no~ 

80,1V10pO,I\HOCT8R rl..t/ tz,0 

Ka qacTau. Eo~ee Toro B03 

MJ.ItY~HIUilL>l nOTOKa ( 9-~; 

as ypaBHeHMH (5) aaxo 

I 
I'J- 2 '3') f 

),IV10CTeti L>IOHOCqJep!.! Jl'BJIF.e :C:­

rpytn.m. 8To ~eaae CBH322 

R L'!OHHOH npOBO,I\0MOCTe ~. 

~ BospacTaeT B o6.7raCT.i! ~ 

IOTOKOB a YMeHhruaeTCH B 

no~e.Ha10 aeo,!V1opo,!V1oc:;s 

~OBaHalD .i!OHOCqJepHOro Or-' 

!!.IX BO~ (ArB). 06pa30" "-=-" 

o6'I>HCHHJDT YB~e qeaaeM .ac=::E: 
1.1\0 'l6CK.i!M .I(lllilK8H.i!8M Bef7:,;.~ 

)3] ) , 'lTO OTHOCRTe~~":' 

~2J, 

ArB a reow~BL>ITBI.IM 

H8m60~ee S~RTL>IBeH 

L>IX ::meKTpaqeCIWX ll0JL'2 "· 

-:0 MBM-I B03MOJKHO S~8KTpO~HaMVl'l6CR08 B3a.i!MO,I\eil:CTBL>l8 BO~ HetiT -

, B.JlbHOil: aTMOCqJep!.! C L>IOHOCqJepHOil: M83MJR. ArB MOJtY~pyeT MOTHOCT:& 

:e il:Tpa~HOil: aTMOopep!.! M TeM CaMaM 'l8CTOTy ROH-Heil:Tpa~HI.IX COY.I\8-

eaail: a npoBO.JU!MOCTI> n~asMbl. IIepRO.I\0'l6CRoe asMeHeame npoBo~MOO­

;.i! BblsuBaeT nepepacnpe.I~e~eHae ROHDeHTpaiUiJ.R sapHlKeHHHX qadTmu[I4]. 

3BO~IOIUilH RpynHOM8CIDTa6HI.IX HeO,I\HOpO,I\HOCT6H 

KpynHoMacmTa6a&e HeO.I\HOPO.I\HOOTR ~- o6~acTa aoaocqepu B npo­

~e cce ~L>llKeH.i!H msMeHHIOT CBOIO WOPMY a ~TY.I\Y sa cqeT .I\.i!Cnepoa -

OHHOro R ,I\0qxpy3ROHHOrO paCMHBaH.i!.fl [I4, I6] • 

Burne ynOMVJH~OC:&, qTO C YB8~'l8HReM paOCTO.f1H.i!.f1 OT RCTO'lB.i!Ra 

2epeMema!OmRXCH moaocwepaHX B03MY~B.i!il: yBe~'laBaeTCH nepRO.I\ BpeMeH­

smc MsMeaeaafi napaMeTpoB c~oH P2 • YBe~q~aae nepao,I\a Jl'BMeTc.a 

c~e.I\CTBaeM saTyxaaaH KopoTKOBO~OBHX ArB no Mepe mx pacnpocTpaae -

saH oT RCTO'lH.i!Ka reaepaiUiJ.M. ~pyroil: oJKM~eMI.Ili aqqeKT pacnpooTpaae­

S.i!H ArB-yBe~'leHae KPYTR3Hbl nepe,I\Hero WPOHTa BO~u. Bc~e.I\CTBRe 

STOre S~KTa 6CTeCTB6HHO O~,I\aT:&, 'lTO MVlHR~H~ M8CWTa6 rp~­

eH Ta L min= ~D on~J Ba nepe,I\HeM WPOHTe IIB 6y,I\eT M6H:&me, 'l6M 

a a 38,I\H6M. !IOSTOMY ne pe M6ll!810IIW6 CH BO 3MYll!6B.i!.f1, pacnpOCTpaHHl01IIP16C.f1 

30 BpeMH cy66ypa OT U6HTpa~HOil: 'lSCTR aBpOpB.JlbHOH SOH!.! K noncoy .i! 

aKBaTopy .I\O~u 6uT:& acmMMeTpaqaaMZ B mapoTHOM paspese. 3aaqeam.a 

1.. "''" cp CTOpOBI.I aBpOpB.JlbBO:ii SOH!.! y B.i!X ,I\O~!ll 6!l!T:& 6o~me, qeM 

a a nepe.I\HeM WPOHTe. 

8BO~IOURH F.pynHOM8CIDTa6BHX H60,I\HOpO,I\HOCTeH ~- 06~SCT.i!, ,I\P6H­

W 10IIWX :BMeCTe c moaoowepao:il: n.n:asMoil: B.I\0~:& ~Hat! KOHBe.KIUila oy~cT­

EeHH!l!M 06pa30M 38BRC~T OT S~eKTpO,I\0H8MVl'l6CKOR CB.f13.i! Me~ .i!OHOC -

WSPHI.IMR c~OHMR, TO'lHee oT cooTaomeHMti MelK.I\Y MHTerpam,auMVJ npoBo -

.I\ItlMOCTJIMR (ne,I\epceaoBCKoil: I' p .ra xoMOBCRO:il: I H ) E .a F-o6~ac-
Te:il: .BOHOCf!JEipbl. f' p 

B Tex C~yqamr, Kor.n;a JaHTerpB.JlbHbl8 npOBO,I\0MOCT.B rp R r H 

r G /!. 
MHOro M6H:&me p .Ia ~ H , COOTEeTCT:B8HI!O, 3ReKTpi4'l6CK08 llOJie 

no~Hp.B38IUilM RpynHOMaCmTa6HO:il: HSO.n;HOpO,I\HOCTJa 38KOpaqaBa9TCH B 0~08 

E , 'lTO npMBO.JJ;>lT K "ycR~eaao:il:" .n;aqxpysmR aeo.n;aopo,I\HOCTeil: F' -
06RaCTR [17] . ~pefiw HeO.n;HOpO.n;HOCTM B CKpemeHHOM 3ReKTpaqeCKOM Z 
MarHRTROM llOJIRX He COllpOBOlK.n;86TC.'J npm STOM .n;acnepCROHHbiM JaCKalK6 -

HHeM WoPMbl. 

B npOTRBHOM c~qae, KOr,I\a .raoHJa38IUiJ.H B E- o6.nacTa HRSRaH a 
RH Terpa~HHe npOBO,I\0MOCTR C~OJI F' 60~iile, 'l6M ~ ~ .Ia · !: ~ 
flO~.'J HO~HPL13~.fl HeO.n;HOpO.n;HOCTefi B!ll3I.IBSIOT He~H6HH!ll6 RCKalKSH.i!.iJ 

qJOpMI.! ueo,I\Hopo.n;aocTeii [I3, I6., IS, I9] • B aTOM c~yqae B o6~acT.ax 
C llOB!llnteHHOH KOHU8HTP81Uil6H n~aSMI.I SReKTpR'l6CK06 no~e M6HI>ID8 cpe.I\ ._ 
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Hero .14 ST91 06Jl8CTB ,lUiei!PYIDT C Me.!l:&meli CROpOCT:&Ilo STO npaBO.Jti4T Z 

y:aen.raqeaaiD RPYTBS.!IH ~pO.!ITOB .!leO~OpO~OCTei aa~ OT.!I0091TeJl:&H 

CKOpOCTB .lijlei~a n.nasJ.m E JC & [I3, I?. rs] . B pa6oTe [r9] .n -

KaSaBO, qTO .!16n.l4~6 sqiqleRTH B IlJlOTHWt KpytlHOMaCIDTa6HWt 66J)a3 

l!laRaRX .DPBBO)UJT R .DO.lll1Jl6HBIO KpyTYX rpa,140aHTOB TaKJKe .!Ia nepe.zumx 

oTROCRITe.m.ao a.neR'l'PB'l!CROro noM E ~poaTax aeo,JU!opoAAOCTeiio .a­
RaM o6paaoM, Teopan aen.raaeAaol aBOAIDQBB xpynacMaCmTa6aax o6paao -
Baaai .npe.IJ;CK83!maeT BOSMOlltHHe pasn.raqag B MaCIDTa6ax L min.. B 3aB.II -

CBMOp~ OT OpR!eRT~B a.neRTp.raqeoRoro .DOJl.FJ, M6XaHI43MS 06paSOBaHBE 

RaO.IJ;BOpO.IJ;BOCTei .B COO'l'HOIDeHaH .BHTerpa.m.HWt npOBO,I40MOC'l'e:l.i E .B .. 

o~nacTel zoaoc~pa. STa paa.naqas MOIBo .racno.m.ao:aaT:& ~ BBTepnpe­

TaQBB SKCnepHMeRTaJJI>HOro P.taTeP.IIIallS 0 HeO~OpO,JU!OCTRX p- o6.nacTa 

no.nyqeaawc no peay.m.TaTSM ·np.FJMHX zaMepeazii KOH~HTpaQBz nnaaMH 

Ha HC3. 

0~BKa OTHOCBTeJll>HHX rpa.D;eeHTOB KPYnHOMSCIDTS6HHX 

HBO.ltHOPO.ItHOOTef 

Ct!yTHaR "KocMOc:.-000", aMeJOIIItaii 6.n.Ba.Ky!O K KpyroBOit op6BTY Ha 

BHCOT8X 400 - 500 RM B 3SBI4CI4MOCTI4 OT BpeMeHI4 C'rapTa npe.IJ;C -

TaBJl.FJeT npeRpSCHYIIl B03MOlltllOCT1> ~ acc.ne.IJ;OBa~.FJ O'l'HOCI4Te.lll>HHX 

rpa.140eHTOB RPYnHOMSCWTa6BHX HeO.IJ;SOpO~OCTe:l.i. TIOCKOJll>.KY npOJleTH 

cnyTHJIIRa npaRT.BqaCR.II npOXO.IJ;anB· B.IJ;OJll> MepJ11.1ti4aBS,BOSMOlltllO Ha OCHO -

Be acc.ne.IJ;OBaH.BH "nepe.IJ;BaX" a 0 S8.IJ;HI4X" ~pOHTOB ·OTBOCI4T6Jll>HWt rpa -

,140eBTOB .racc.ne.IJ;ORB.Tt. MexauaM, CBHSaBHHi c AI'B a E " 13 .lijleii({loM 

wtaaw. 

B HSCTO.FJIIlei C'l'I'!T:&e MH npii!Be.IJ;eM aBa.naS OTHOCR!TeJll>HWt rpa.J406H­

TOB KpynaOMaCIDT86HWt HeO~OpO~OCTeii Jli4mD C ~Jll>lll BHHCH6BII!H BOS -

MOZBOCTe'i flOlllCKa MBXaBII!SMOB I4X B03HI4Ra018Blll.FJ B .IJ;a.m.Be:l.imeMo .ltnH 
Toro, qTo6s noxaaaT:& KSR.IIM o6paaoM onpa.IJ;eJl.FJroTC.FJ oTaoc.raTe.m.H&e 

rpa.IJ;JaeHTH .!18 p.BC o 5t fl(l{ 83aBH peaymTaTH .BSMapeHI4H KOHQ3HTpaQBI4 no­

.nOllii4Te.lll>HHX .BOHQB, .no.nyqeHHHe .npa nOMOIIIII cnyTHI4K8 "KOCMOC-000" 

I0o03.I978 To Ha paco 5 BB.IJ;HO, qTo aa6.nlll.IJ;ae'i'cs KBaai4.nep.rao.IJ;Zqec.Ka.FJ 

CTPYRTYPS OTBOC.B'l'e.lll>HHX B3MeHeBII!l KOH~HTp~B, B ROTOpOi TO ne -

pe.IJ;Bai ~pORT xpyqe, qeM "a~a:tt", TO aao6opoTo IIosTOMY B Ta6Jl.l4~ 
.DpBBe.IJ;eHH C~aT.BCTaqeCRBe .IJ;aHHHe 0 Ha6.niO.IJ;9HBI4 OTHOCBTSJl:&HHX B3Me -

BeBII!i ROH~HTpaQBB Ha !0 npo.neTax BHCOROm.BpOTHOi SOHH cnyTH.BKOM 

"KOCM>C - 000" o 

Ma Ta6.n.Bu& u.IJ;Ho, qTo 11 .IJ;HeBaoe :speM.FJ aa reoMarHaTHWt mzpo -
Tax a&ae 80° np.BMepHo B .IJ;Ba paaa qa~ aa6.nro.IJ;aeTcs 6o.nee xpyToli ax­

:aaTopzax:&aan cTopoaa, a Ha mapoTax 6o.nee 80° B .IJ;Ba paaa qa~e aa6-
.nll.IJ;aeTc.a 60Jiee RpyTOi flO.n.FJpHa.FJ CTOpOHa RpynHOMSCIDTa6HWt HeO,D;HOpO.IJ;-
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t OROpOCT:&IO. 3TO Op!4BOAAT K 
(HOOTeR 3SABBX OTHOO.PJTeJI:&HO 
!7, I8] • B pa6oTe[19]no -

raux KpynaoMacmTadHax 66paso­
~pa~eHTOB TaKJKe aa nepe.JU!IAX 
~poHTax aao.JU!OPO.JU!OOTei!: . Ta­
~14 KpynaoMaomTa6aax o6paso -
!.FJ B M80IDTa6ax ~ min- B SaBIA -
UO~H, M6XaHI43MS 06pS30BaRaH 

a.m.Hax npOBO~MOCTei E 14 F' 
BO I40UOJI:&30BaT:& ~ .PJBTepnpe­

H90.JU!OpO.JU!OCTHX F- OMBC T.Pl , 
~peH.PlR KOHQaHTp8~14 nnBSM& 

1 RpynaoMacmTa6aax 
I 

I~SKYIO K RpyroBOi opO.PlTY Ha 
lT BpeMeH.Pl C'l'apTa npe~o -
iCC~e~OBa~S O'l'HOO.PJTeJI:&BHX 
).JU!OCTeit. !IOCKOJI:&KY npO~T!i 

o Mep.Pl,W4aB81 B03MOlltHO Ha OCHO -
[" cppOBTOB OTHOOI4T9Jl:&HHX rpa -
aald c AI'B m E rr /3 .IU~e iiJlioM 

aB~S O'l'HOC.PJT9Jl:&HQX rp~eE­

~ JIIlliiD C ~Jl:&lO BHROH9HI4H BOB -
.PJRROJI8BIS B ,lt8JII>R6RmeM. .Jl,IDi 
onpe~enHlOTCH OTHOCI4T6Jl:&H!i6 
.TaT!i I43MepeH.PJS KOHU')HTpaUM =:­
tOMOIItl! onyTR.PJRa ":KooMOc-000" 
aaMIO~aeTos KBasanepiAo~qeczaz 
:oaueaTp~IA, :e KOTopoi!: TO r:e -
~o aaooopoT. IIoaTOMY B Tadr~== 
taMIO~eBI414 OTHOC.PJTeJI:&HQX .1!8' 

l!iCOROWBpOTHOH SOH!i onyTH.Pli 

>e :epeMH aa :reoMarH.PJTHax oz;;:;; -
1me aaMro~aeTos 6o.uee Kpyro~ ~T­
oo~ee 80° B ~a pasa qame Ea~ 
~OHa KpynHOMBOIDTa6Hax HeO~n;==-
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HOCTSH. Mo~O B@CR838TD npe~O~O~H~e, qTQ ~CTOqH~R ArB HaxO~~­
CR B6~sa 80° M RPYnHOM8CillT86H&e HeO~OpO~OCT~ B 3Haq~Te~HO~ 
qacTa MoryT cos.zta:aaTDCSJ ArB. O~aRo OKOHqaTe~Hoe saMrolle!Ule 
~eT 6&TD c.zt~aHo ~IDD Ha OCHOBe aa~sa 6o~mero qac~a npo~e To~ . 
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