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O,n~~HM as B8..l1Hllx Hay'lmlx pesynTaToB, nOJXY'lemmx :a !959 r. 

Dp!i! UOMOli!H KOCMlASCltHX ami8p8TOB JiyHa-! , JiyHa-2 !If Jiysa-3, JIBH;,.. 

JIOC:t. 9RCttepJmeHT8J!l>HOO 06Hapylleime Ha mtCOTSX 0'1' .-...2000 KM JtO 

~ 15000-20000 RM CpaBBl!'l'eJil>HO JtOJIO,ttHOM 11JI88!\IH (o Tewepatypol 

DOp!l,ltKB. HeCKOJil>rutX JtSOSITltOB THOSI'Il .r,pa.QCO:B) , a '1'81Ut8 JCKOpetiBQ

ro CD8,1t8. liiOHIJOit KOHileHTpamnt Ba m!COT8X """!5000 101 [ I-4] • 

'&toC.UeJtCTBHlil oc1iaOTJ., paCDOJlOll8JJHM K8 BYOOTSX ..., I 000-20000 EM 

(BCSJJJJSH !IJIOOROC'l'B reoMai'HJ!THOI'O 8Kl!a'f0pa)H 00Jt8p:118.1QM XOJlOJt87l!J ,, 
IIJI83~, DOJJY'IIKJia H88:BaHB8

11
DJrS31if8RH8SI OCS0Jt01Jlt8 3eWUI HJm

11
11JI83MO-

II· .c-
Cif!epa, $ Ov.u8C'l'l> yc:ttopeHHOI'O CIIBJt& KOHil8HTpatQm XOJIOJtHOit JUiaBI'm-

11 
80'1'8CTB8HH8S rpanRDa Rna3MOO!f!epy - D~ HQ8BaHD911 nn8SMOnay98. 

B H80'l'Ol'lntee BpeM!l HaltOIJJJeHH 81t01l8pli!MeHT8Jil>HQ8 .Jt8HHH8, 

CBJ!Jt8TeJil>CTBYlll11111!0 0 TOM, 11'1'0 1IJ!83MOII8J3a, llOMHMO SB!l'lli!TeJIDHHX 

OTpJIQ9'l'eJil>HHX rpa.!Ul8HTOB ItOIIJleBTpawm MB.I.t08H8plTIHOli IUI88ml, 

X8palt'l'Opl1lsyeTC:$1 TBltJtS pocTOU TeMDepa'l'JP 88p!lli8BHJJX 11SO'l'mt II ma- : 
! 

ueaeneM xaprutrep!lfCTD OWl CVLF ) mluo». · 

CorJI8.0HO oospeMemt!DJ t;!P9JtCTtmlle~ .n.nasMOOl)epa .liBMeTCS 

nepmlf!epmftnoft 'laCTim HoHoclf!epg, coJte~ea aoRH aeYHoro uposcxo

qemm : rJiaBHUM oCSpaaoM HOBH BO.IlOpO~ o aecJom.moft .llOCSamtolt llo

uo:a ren»R (:ttoaueHTpa~ noOJie,llHero B IIJI88Moo®epe ae npessmaer 
R8CKOJ!IKBX DpoQeHTOB OT KOHneHtpaQRR DpoTOSOB). 

JIOHH BO,IlOpo~, 38.Il0Jlltlll1QJI8 Wl83MOCgJ8PJ, ocSpasyln'OJ! B pe-

3JJil>T8T8 JtHCOOJ.UitU:UJIII UOJI8JQ7JI BO,Ilfl B sep:meft 8TII!OOiPepe B UOCJie

,ttyiiJietl J(OJm38!Um :B peaxmm nepeSBp!l.llltl! H + o+:o= Jt + o. KO'l'Oprul 

8gJW8KTKBHO ; OOJilt80~BBl'I8TCn B odnaCtH HOBOOg)epH, l'.ll8 ~OTOT8 

coy~peSHA JtOCTBTOqao BHOOKa. B 38BHCWMOCTH·Of ~SH coxaeqsoft 

(\lt't'JtBHOO'l'H :Bep~ rpaF.sm.a &'I'O~ o6Jiao•rH JiemtT Jm :sHCOT8.X OT . . 
~' 500 Itl4 .ItO ...., rooo KM. 06pa90'B9BllllJeCSJ B peaxumr uepesapi.llKH 

HORN BOJtOpo)ta Tp!lBOilOp'l'Hpymcr-t B tLIJB.SM01:!)'lepy B pF.!SJJI!o'l'8TEI .lt'l'JP-
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i)JSU ~Oo!R» OJ(JJ()l;IQX fPfdOI :reo~I'Q'l'JJON nwP~. ~ JtHf!M "O'l'OlOI 

sapqeJQQa ~o.,~ ~~tm oQSJ aJe,p~. • pennT~'l'e -qe:ro 

aas~ JOJoolllepu:lro upowoxo-.qEUII.!J aan~e'l' llJiai~C\Ile:py, TO 

BO'fl>., llO'l'OmJ 8&~8tuiWX 1Jia0Ttfll ~~eJIW fiB lf.li4SMOC\Ilepw B 'QBo

C~PJ• UO'l'OIQJ &ap!l.e&mlX '«<aCTim oBepl!J Binl~ OfD8TO'fB8HHH Ba llO.Il

Jttt~e HO'mO~ ~OifOC,,ep&o 

~· ll~JlC'l'&8Jle• oifloJlNiilpo .. ot. D· uepiiOA o 1960 no 1970 rr. 

B pe8JJllof8'J't ll~ 8ROIIep~eHTOB ·~ KOC~1¥80RJIX BDIJapaTElX JIJ
sa-I, .IIJlla-2, .fl.yHa-3 I'.piiBraJa~ 1 JUl. [ I4] , aJJeKTpon-2 a 

· SJJeK'tpoH4 Eeapyux IJ . l'pltHraYsa f !>] , EeaP7KBx [ 6} , ~po-I 

l'pu~sa B .1@• [ 7 } , Ol'O-I ll Oro-3 Teitllopa H Jijl• [ 8, 9J , HMII-2 

Euaaxa [IO] , OI'0-5 qetme.na ll AP• [ Il,I2} , Cepdy u Maitepa 

[ I3 ] • ~ TaPe B peayn-raTe aa~em aa paonpooTpaHeillleu 

OBKO'l'BIItHX 8TMOtl!l>epQOB. RapneHTepa {!4,15} • 

B rJl8)le I .ttHooePT8!Uili ~uaramotl Donpocw, cBIIsaJIH!ie o Jia-

6opaToPIMIII BCOJ18AQB8JUliDill XS.paltT8PlfOTIUt 11 o I4JITepnpeTaJUSeit !Jo

Kasamd .ll0Bf1118lt, llOilo.ili.SOlijUWBXCII .!WI 800J18.1lOBaBM UJI&SMOCqJepu 

sa OOBS'IOKJfX ROQMII'If&OKiiX I!UIIJapaTax. 

ToR, aSioiepiJeMiiii JIOBynmoi, MOU'l' <IHTt. sanuoau :a 4ioPMe 

J=Anl F'(u;e)u((u,V,1£)diJ cr> 
5' 

l'.lti A - IIOO'l'OIIHHHA koa~eaT. n - HOHHall KOH1l6HTp8UKR. 

f- ifi11JlUU41l paOtlp&Jt\Meawt BOHOB ItO OKOP!'O'l'SlM (npe,JUiOJiai'8eTOII 1 

"iTO B OlJCTeMe KOOp.iPIJI'a'l', OliliJMBHOfi 0 Q.USiiiOft, paonpe.)t8JI8Biite 

1/lOHOB uo oaopootd ... r.iuCB6JUIOfJWG)' P(tr, eJ 8BJJ8P8'l'J'PBIUt <P1Hiaum 
J!OBy-, . 8adOJuiju{ ot JFU DpliXo.ta 'lfaO'l'ltl\H il JiosyDIKj if OT OR0p0CTB 

'lt!C'i.'~tJ.ilo 

Olip&Jte.rteilae amt&jlaTJpiiOii ({1JBKWnt ISYJio :BlmOJIHeHo 8RCUepa

-.eR'l'a.u!iHM ltY'l'&M. Jio:B1f!JM, ;tOt8HeB.IledaR B J3alC11MHYil IWieP,Y, o<S-
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, .. 

Jiy'ia.JiaCI> IIIHpOKm.t ny'ili:oM BOHOB C i,{lmtCipOBaHH!iMI: 8Heprmi:MU 5 9B -

IO ail. npm S~OM BSM&P"nCS tOK nOBJWka npa yrnax Me~ ee OOJ,D 

it lianpB.B.llemteM IIOTOKa OT 0 ,itO 180° • Tpy)lHOCTL, CSfiS&aHast 0 li&

odxo~OCTLm accne~oBBHHH ~osymaa B ny~x B80I>Ma Hw9KIX 8Heprll 

(E~l &B) diLila ttpeo~OJiemi COOT~&TCTBY.,.. yswntttefiii:ea II01'elfUIIaaoB 

JIB 9.118KTpo;tax JlOBY!llltH no Op!lBIU!mtm 0 douimaJu.IMtJt, · CSJlaro.JVit-r qe~ 

dNna •sMepesa yr~oBak saBicwuoct.~> JIOBymKH ~ josos c E -vi &B. 

HcCJteJtoBalme aKcttepmena.nt.ao J.tsi4epefl1tY.X anttapaTJpRlix 

cfJYHJtlUdt iJM.erpa.nt.I!HX JidByDieit HSCKOJiltKO OT..ItlrtaR:i!UU:Cit ROICtpyltUd 

nom3a.Jl:o, 'If() ·J.tx ·anna paTypmi e ®'HkuU t.ot,T dLlti> ilpeJtci'auem.t a 

srr.Qe F'(li,e'::~ce)·F'1 <tt) .iP,Yu~UnUt ~eel a P2 <~) 
dWil! annpoitOm.tHpo!iaHN no.inntoMaMii stlta !="(x) ,;L a,<'~K . • 

. R 
HaKoseu, oitoirtta'i'eJU.Hoe yptl!ifeltae Aitli 'i'Oita Jto:sym . nocne ttO.IlO'ta-

soBKil il (1) annaparypuoft 4JYfill:llb fJ m.:Puem J'fM DiaKcse.i.lloBCKOi'O 
pacnpe,neJieklV! no CKOpoC'l'Ji:M C yli$1'01ot CitOjioC'tlil diJY~dlt8 Biolll:BO samr

CB'1'1> B mute 
Jh v; e. !1C 

J =rtLe ( 21f~h) f1 j d,. J d.& J dy·rr~ri~tl9 · 
0 " 0 

~ a,. t/f' &.5 rt~xp {- t~f,. [ tl + Va'"- 2 uV, · 

• ( sind.· sin B·cos'l+ cosd. ·to$ BJ)} ( 2 ) 

r.rte n· ~ - KOHUBHTpBUHR HOBOB 

e - s8p!U 9JI8K'i'poHa 

m · 
' - Macca liOHa 

K -· UOCTORdEaR banl>nMaHa 

r (. - 'l'CMttepaTypa KOilOB . 

A ... UJIOI!ia.nl> BXO.llHOrO OTBepc'l'IUI JlOBylii.Kiil 

Vc - CRoj)OC'I'L Cilj'TmmB. 

cL - YI'OJJ a'!'attH 



'If - CI<OpoCTl> JJOH8 

8, r - ltOOp,AIDiaTHUe yrJ11>1. 

Bepxaaa npe~e.u HnTe:rpl'JPo:&am!.H no o«opoc'l'H ClHJL BH6paH 

1.7:,= 4 ZJ;.mox=4(2Krlimax /rrlt} %. ; IIPM 'fima~=5·I04ol{ 
~ =I07cu/ceK• 

Bep:mmt npe.:ten, :r.mTerplq>O:BalmH no noMpuouy yrJiy G 1 sanii

Ol!T OT .ttRarpa~Dot!l JIOBylllltH, MOOT8 :VCTaHOhltl! ee na KOCM!d'I6CKO!JI 

rumapa•J•e, reoMeTpim KOCtm"!eCKOI'O annapa'!'a .11 .n;o.lll!8H oueHHBaTI>cst 

O'l'lteJlLHO J.tJili Ka~oro axcnep!5M&HTa. Y'Ie·r YftasaHH~x iflEntTopon 

no:Kasa.n, 'i'l.'o nmpr1ma yrJionoi-i mmrpaMMil! no.nyccpepHt!ecrwil JIOBYillltlii 

Ma CllY'I'lm.KaX 3JteK·rpoH ei ::: !20° • 

HHTer'PHPOBaHHe ( 2) UO:.JBOJIHJ.IO saruwa·t~ TOK, pel'UCTpHpye~ruit 

· Jio:ayl1.1Kofi :s nrme 

(.3) 

\ilyHK:uotlt G a (3) • s:na-qesmt lllH'I'erpa..na :a (2), pacotm'l.'amwe 

npn paunwx aBa."<Iewx ortopoC1'lil cnyTHIDta Vo , ·reMUepa'l'Ypi! lliO-

. ROB 11 1 H yr11.a 8'L'IUW ci - Y!'JI.e M8l:!,T.(y OC:DW JI.o:ayuum H B6RTOpoM 

OS:OpOC'l'lii ROCM14'16C.KOI'O amtapaTa. liS (3) • paOUOJial'SJ! npe,~tillipH'fEW>HO 

, paoo1M!'aunm.m S'!,81feHitfitJm G { i'o,Ti ,dv ) , Mowo JJe:rKo on}Je)twtW.l'~ 
nL no Be.m>mae ToKS JIOBylll.I(I1. EcJI.R MH paouo.naraer& ABYMH saa

't·emrn:!ll'.l TOKe., HaMepenamm JI.OBynmott na nextoropoi! .BHOOTe npw pas-

. .mJ1JHIIX OpHElm'StntfiX JIOayuntlf OTHOOB'feJII>HO BElK'l'Opa CKOpoC'l'H (pas

.lli.'!tJJWX yr;~ax .~L ) , 'ro not!14Mo Kormelfl'paUlllli :~wrwn ni. uoae:r 6tiTf., 

onpe~e.ueao saaqeef4e HOHHoftt TeMJxapaTypTll HS C:!!C:TeMH ypaBuem.tl'i 

;11 = n£ G ( ~:li ~1) 
:1 ~ - ni G ( \'o, Ti ,~,~) 



"" 

I!naBa 1I ,UCC8P'l'SIUIB CO.Jt8pmlt IIOJ@06HHe OJDIC81DJH M8TO.JtUB 

BKCnepBMeHTOB DO HCC~e.JtOBaHID Rna3UOOWBPH K p98ynbf8TOB H8Mepe

Jfd , npo:Be.]t9HHYX Ba CO:Be'l'CRBX KOCM11119CIG1X annapa'l'8Xo 

Ha sanymeHBHX K ByHe nepBHX COB8TCKKX KOCMaqeCKHX pexerax 

(Byaa-1,. Byaa-2, Jly!la-3) 6WDJ JCTSHO:BJI8HY JlOBYlllKII sapuiemmx 

1faCTHil .1t1IH liCCJi6JtOBatiJIB MaJIOBB~prnliol IIJia3Mii B OKOJ!08811HOM Ill 

MeXIl.1laHe'l'HOM' npocTpaHcT:ee. B sacnepa~~eHTax peNCTPJIPOBSJmOJ. TOD 

118THpeX JIOBYW8K, Ba BKelllHJie Ce'l'IUt ROTOpLIX 6HJUI IIONUDI Jl8Jt8at8HRM8 

IIOT8HUH8JlH 0'1' -!0 B .ItO +!5 Bo CbBO~nBOCTJ..TOKOB, H811epeaMYX 

.. JlOJ3YIIJK8Mil C pa8.JIII1UWMH D0'1'9HIUJB 1!814!1r, JtaJ%8 BOSMODOC'!'i Oll8Jm'l'i> 

BRepnm saperHCTpJrpoBaHBHX 1180TIII{ it OT.ltfJJIB'l'J. TOO, o<SpeSOSIU1BH8 

liOJJmm C T&WlOBNMJI 8Ji8p!"HllMH ( "' ! &B) OT TOKOB, CQ8,ttaBaEi&mX 

lioBB.fSi oOJlile~oro :eerpa .. maemuu: aaepro ,., w2-I03 e:e. 

KocMJI'IteciUte rumapaTH Byua-I, JIJH&-2, Byaa-3. atein'pos-2 

It 3JI6It'1'poH-4 He IIUe.llll IIpii!Q'Jtft&.u.HOI OpJreltTaJ.tD R, JiepeMeJIISJICI> 

ltO TpaeRTOpD, Bp81118JllfC! BOltpyr CB08l'O neilfpa uacc. fiOB'1'0llll1 m

paxfepROft oco6eRHooTJ.ID uepB111HYx AaBRHx, perwo'l'PIPYeMYx.nerexto
paMii M8JJO&KeprnHoft DJiaBMli, ycTaRolll.leBHYx n Bpi!IIIBII!Ii!XCII itocd-

; 

118CKIIX auttapa'f8x.. SBJVteTOJ! " MOJt)'JVUllllt" 11X DOR88aJDII, BCJI&ltC'l'Y~ 

~8118Helltl! Yl'Jla 8'1'80 dv , BeJIJI'IIliJI8 KO'l'Oporo B .PRJie CJ1111a&B 

ae•i:uecrsa. Ec1-eot:aemio UOJiaran, 'lft'o mia~om.Jlllle inratrellltli 'l'OROB 

.BMe.peHY uplt dlmSKIIX .ltP1t' K .ltPYI'Y I CpB.Bb!enHO Ma!IH.J: 1Bl'l118RDX 

yr.na dv • Uoa'l'ot.Q' rasMeHemm 'fORa JlOBYIIID B.llOJii; 'l'paex'l'op.o, no

Topse 88BifCI!'l' rJJaBWM O~p!l30M OT Oxpy!lat11!18ft cpeJlH, IIOt'Y'l' dS'fJ, 

OUI:camt tt~>f UOMODUI ttpB~HX, oi'JI(1aiJ!ntx R8J16Cnbll!lt8 SJ!al!e!ml! 'fORB; 

UJ»'' &TOM :eJmrume spa:meBJJH KocMJAecaoro annapaTa n pesym.'l'il'l'H 

ZSMepeHIR 6J.Jt8T B saaqaTQUbHOU CTeueKH UCR4~8HO. 

Ha paoCTOfllmJlx .no ISOOD-20000 101 JioBylllklt c notemum•n 
ll8Pf.IIHLIX 08'1'0K Uc "' 0 O'J'HOCBTeJIJ.HO KOpiiYGa amiapi'l'8 Sapel'JlCTPR-
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poBMH Slm'lMT8Jil>HU6 ilOJlOD'l'eJil>HUe TOKH, B TO BpeMS:, . RaX B JIO:aym

Ke C Uc = +15 B HaOJliD.Il,ll.lmOL TOJILKO OTpw:JaTeJILmte 'l'OKH, BHSBaH

HH6 ~OTOaMHccn:ea aJI&KTpoaoB o BHYTPaBReft ceTKH. XapaxTep sape

I'IlC'l'pMpoBaHHIU 'l'OKOB JlOBymeK UOSBOJIMJI O,zteJiaTL CJI6.l{yniiH6 BllBOl{li: 

I. na paocorORaWix OT 3ewm: .zto 4 seMmtx pr:l.ltHYCOB o6aapyJB:eaa 

unBSMa 0 T6Mn6paTypoft Be 60Jlee ,It6CHTKOB THQfiq rpa~COB. 3TO OJie-

1f16T 1118 cytq6C1'B6HHOro BJllULJmll H660JI:&llmX. ( paB!lliX 5 B) OTJIH'Utlii 

O~OrD OT .ztp,yroro UOT6HUH8JIOB BH6IDHHX CeTOK JIOB,ymeK Ha B~HU 

KOJIJieK'l'OpHUX 'roxoB n: HS oTCY'l'CTBWI (aa paccTOliHIDIX or 3eMJJK R > 

3000 104) TOKa B JIOBymKe C UOJIOmiTeJll>Hb!M no•reKQaaJIOM BH6liiH6it 

2. 06JiaOTL, CO.ztep~H MaJIOSHep~n un83~ - UJia9MOCW6pa. 

rruae•r qe•rKyll :rpasaey - n.nasr.wnaysy, xapaKTepHsyiaJzyJOOH IIOBHmea

BHMH OTpHnaTeJILHUMH rpa.ztlii6BTaMH KOHn6HTpanRH HOHOB. 

llo UOBO~ 8KOU6pKMeHTOB C JIOBYIDKaMH Ha nepBUX COB6'l'OKWX 

xoowqecruAX paKe•rax AKCtPOPJt B 1968 r. B ~pHaJie "Space Science 

Heview" ( 16 J llHCaJZ, ~0 8TH SKCnepHMeHTN "OI:lJUI 3aM6'1a-

T6.l!LHU TaM, trro, no~mMo nepBux aa6JI~mema:ti cOJIHe•moro Beorpa oma: 

~~~~ UpoWEJIH BepXHeU ROHOciflepH, Bnep:a~e YRa3aJIR Ha cymeCTBOBaiUIS 

IL1UlSMOU8JSH • • • ' 'H O'l'Kpwm 06JiaCTlil, COl{6plmUJ,Re UO'l'OKH MlU'ltliiX &JieK

'l'pOHOB, KO'l'OpHe Tenepn HSB6CTHH RaK "xaon" H "nepeXO~aR 00JiaCTL8
o 

Ha ouyTIUIJaax ::l.neKTpoH-2 Pl ::lJieRTpoH-4, sanyl!leHHHX 

30,1,!964 r. H 11.7.1964 r., COOTB6TCTB6BHO, Ha op6KTH 0 ano

reeM ~$8000 KM H BaRJIOHSHHeM OpdBT R UJIOOKOC'l'H SKB8TOpa ~ 6!0 

6HJIO JOT8HOBJI6HO no O~OA JIOB,y~~ BBTerpanbHOl~ THn8 0 no~c~e

pwqecRO~ cetRoa. llpa noMa~ aTax'cuyTHHKOB 6HJIO nanyqeao 60Jiee 

WITB;A608TU pacnpe,~teJieHW:li n L ll YTPSHHeM, HO'lHOM B Be"!eplleM 

oei<'l'opa.x Mal'H:IlTOciflepu aa ltl'I3Kax H ope.IUIHX l'eoMarnurrtmx mltpo·.rax. 



Bom.um:HCTBo pacnpe,Ite.nemdt n ~ ( h ) , sapei'IICTpHposammx 

HQ CJlYTHHK8.X, lltMeeT OT'IeTJIKBO B!>lpali9HH09 ROJI6HO. 

Hsy'lemte no.ny11emmx paonpe,Ite.nemtil noKasaJlO, 'ITO pasuepu 

B ~pMa llnaSMOC~epH BeO~Ma BSMG~ m O~eOTB8HHO SaBKCRT OT 

ypoBHa MarRHTHO~ SRTHBHOOTX. flpm IJOBHmeRHK aRTKBHOOTK Jl!lSMCpH 

1IJI8.SMOO~epH OOKpaJIIaJJl'CJI, IIpB IJOHII[Xemur QKTKBHOOTll - yBemrcntBQDf

CR, O:ztmRo :a nep:aoM npll!<1ID'tl!teHtt~ uouo o11!1Ta'l':o, 'ITO B yOJIOBIIIX 

yMepeHHOA Mal'lmTHOti aRT~HOOTV. ll.Jlll3MOIJaY88. B JTpeHHeM 11 .ItJ18BHOM 

ce'K'l'ope.x pacnOJiaraeTCR m 3 R 3 <.: R <.: 5 R3 . , a :a :aeqepHeY cex

Tope ..:. na 5, 5 R 3 < R < 6, 5 R 3 • Taue B nepnoM ItPl'<1nmtemm 

MOlltHO IIOJiaran, 'ITO upoetanm llna3MOIIaySH Ha MepaJntOIJMloJI110 JIJio

CKOOTL, IIO RpalbieR M&pe DB HJI3Ki!X Jl Ope.ltJIHX NOM!li'IDlTJBIX lllllpoTSX 

. ( A< 4S') B nepl110.ltli yMepermoit reOMal'IDtTHOI aRTJIBHOCTB OO~e'i' 

o cano:aoA niHHe~ L =4. 

3Ha'I~!Te.n:Lnoe 'lHOJIO paonpe,IteJielmit rt i { L ) , saperxOTpr.tpO

BaHHHX B ll8pl1lO,ItU C paaXR'IHOft reOMar&aTHOft a'K'l'JIBHOOT~I0 1 IJOB~ 

IJQJIY'IItTf> SaBHC:I!MOCT.D Jl!l3M8poB 8KBaTOpH.aJIMtOft npoeRilD llilaSMOCiPe

pH O'l' BeJlii'IIIHH Kp HH,IteKOa. JlBRe«RM 8JIIJPOKO~Nanim: ymiSaHHO!i ~

C~OOTIII noKasaJla, 'ITO pasMePJ:i wtaaMOC!}epbl L =5,5 <r-o,I.Kp~· .). 
r.tte K pm - MBKOJIMaJil>Hoe se'leHJie Kp-JOI,I'lexoa sa OJ'!RII, upe~eo'l'

BY&JIIIIIe IISMepeHllllM. fiOJIY'lCJJHI,IA pe&.yJIJ.'l'Q'l' XOpOIJ!O COI'JmCYe'l'cR 0 .1!11H

HHMll EIIIRsaRa [ IO J 11 KaptieRTepe. ( I7 J , oorJmoRo KOTOpHM L =6(!-

0,I Kp) 11 L =7(1-0,I Rp), cooTBBTCTBemto. 

Pacnpe,Ite.nelmli n i ( L ) , nany'JeHHNe aa onyTmute ::lneKTpoJJ-4, 

He ,Itanll CBKneTan»CTB 0 cymeCTBOnaHMl1l nnR9MOIJaySH Ha mRPQT8X 

.It> 45°. 

B npe.Ite.lW.X nnasMOCipephl 38.KOH ltSMeaeRM: :ttollt{eHTpamm &a !DIS
-3 

rti .... R , B BnepxeM -

c!JrJ.me K OCHO:OO.!D!lm 

,KBX ruHpOTaX B HO~OM CeKTOpe COOTBeTOTBJ6T 
-4 n. - R • Ita 60Jiee nJWCI'ti!X mwpo'J'ax 

L . -5 
cMOBb!X Tpy6oK) - n, ~ R • 
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0THOW6HB6 KOJm6ij'l'pall.ld! liOHOB IIO o6e C'.i'OpOHbl liJlaauonayau 

o6ulfso JtOCTHr&l¥1' IO. B BOSJqllleHil!dl nepwoJt aHB.'Ie~e nL c BHY'l'"'"' 

peHBefi CTOpOBH Wf8311IO!IaYSH 0611~0 3Ha'IH1'eJll,HO ~e, '16M B CliO"- -

B:Oi!miit neplllOJl ( "' !o3 JtOH/ct.i' I! ""I02 u:oiJ!cl(3, COOTB8TCTB8HHO) • 

IlOJt06HO II6PBI:B! KOCMIIJ'i6Clf.IDI paKE!'f&Mt Ony'l'HHK 3JieK'!'poH-2 Be 

~aa liPBBYJlDT~HOit opB6HTauKm H IIQ&TO~ liOitaaaama noByWKB, YCTa

HOBlleBBoi Ha 3JieK'l'poH&-2 , Oita3aJntCJ. 11MO.JU'JIXpOBaiUWMH11 Bpa!fl6HJI8M 

CJIYTimKa. 3aBIICHMOC'l'lo TO ROB, pei'BCTpripY eMUX .liOBYWKOit, OT yr.na &'I&"' 

K3 6Kna KCIIa4LSOBaH8 ~ OU6HXI HOBBHX TeunepaTyp B nnaSMOC~epe • 

. IIpH 8TOI.f UpeJ(,llOJUU'aJlOCL, 'iTO BJl141iHJI6M 8JI6KTJliiti6CKOI'O IIOJIII, 003~

BaeMOI'O OT.IIli'WeM liOTBHIUia.Jm KOCYH'IBCKOI'O annapaTa OT II0'1'6HIU!8JI8 

IUiaallili, MODO Jipeue6petU>. WSOC'fi> IIOTeHii.J.la.na 9.neK'tpOHa-2 K HYJIIl 

CJI6.JlYe'l' ft3 COO'l'B0116Will MaltOIB!aJIJ;BHX TOKOB, sapet'liOTpHpoBaHHHX UpH 

nouomm mossofi JIOBYWKB Ha BHCOTax ~ 10000 KM B nnasuoc~epe BO Bpeus 

aaxoJgtemtS cnyTRHKa B ser.moA teHH u BHe ee [ 5 ] • B HOt~HbiX ycnoBlllltx 

JIOT8HIJ,UJI CiJY'l'RliKa 1(QU8B CIU'l'J> OTPJll,lil.'i'e.JPHHM, TOI'.J(a KaK npi4 CO.I

H81iBOM OCB81!18HJII: OH MO&e'r CTaT:r. dOJiee IIOJIOSHT6Jll>HY84 11 1 B08MOEHO, 

118H~Hl«Ti 3HaK. 3'1.'0 OdCTOST8JI~CTBO .J(OJIXHO ciKUO dy 0Tpa81'1':r.Cil 11'8 

Be.uUH8 TOKOB. IiuBOCTi 8lf.8'18Rilll TOKOB, aapei'IICTpBpOBaHHYX B 

OCIOIIX CJIY"IIIliiX, YlfaiYBaeT l!8 WlJ!OCU DOT8HUI!aJ.fa CJIYTHHKB. OTBOOH

Tex:DRO OKpyBa~8i CpeAU B BTOi OdlaCTH BHOOT. EuBOl 0 HanOC'l'H IIO

'l'eKl(IJUa OU1i'BIK8 01'0-! B IlJlaSMOCl~Jepe UOllt6'1' clii'l''i C,l(ai8.B 18 paCSOTH 

Spiurrcm • np. [ I a J • 

Halt 11 :so &Q!OI'!IX JUJYI'BX J&dotax (cu., H!WJ.liiMep, napKep 11 

Jtmnl (!9]11 YiUIIUl [ 20] ) Upll oJipe~aaemm TetmepaTyps IOHOB B Ka

~eCT)e paCUP84Ba8BIK IOHOB 110 C~opOCfS. !IpaKIUaJIOCI> MaKOB8AXOBOX08 

lJ&CDJI*.IlU.eim~• B ollltal c tell, 'ito · aaa1!tJWI )'l'J!B aTau :a 11oueHta 

liBMepeus fCIJto.B aa axelt't'poae-B a oo.ilt.lltaorile o.l)tmts cbmo ile&aBeef-

iMI, upeoanam.aoo:e., '11'0 IWldOAJQee ssMIHiSi tom duo Jiauspeao 
i . 
IIPll dv =0. K8111181Utl!lee - npa J... = £80°. H, Ha~OReu., .I(.IUl 
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yupomeBEE pacq~tOB HCUanbSO~CL 4opMY~ ~ TORa ~qo~~ 

JtOBYJIIIW. ,I(Ba nooJie~~m:x: .n;onyme1001 ItpHBeJm R TO'MJT, wo 6Ji.!Uii ona

ueim ae TeMnepaTyps KOHOB, a we :sepXIme npe.n;wm. Co:r.nacuo CJli

.namruM oneHKaM sepXI!J4i npe~eJI Tewtepa'l'YP!l uoao:s mmceueT<:-" ot 

0,65 a:a aa 2R 3 .n;o I,I a.s sa (4-5) R5 

3KcnepHM8HTS UO :WCCJ16lt0Balmm WiaBMOCtPept:l npl/l UOMOQ JIOBJ

meK 6wtH npo.nOJllleHS Ha Kocmecxux annapa'.l'ax Btmepa-2, Beaepa-3; 

srurymeHHH:X:, COOTBBTCTBBHHO, 19.07.1965 :r •• 12.11.1965 l'o U 

I6.II.I965 :r. 3TH auuapaT!i, B O'l'JiH'Il!lB o,.- paCCMO'!'pfUUIHX l!Wili, 

6wta opaeHTHpoBaHH Ha CbxHne H Me~eHHo B~C~ OfBOCHT&ILHO 

aarrpaBJieawr a:a COJIHne. Haml:'Ule oplirell'l'amm y annapaToB SoHA-3. 

Beaepa-2 UOSBOJIW'IO 0Il6HH'l'L npe~e.IW B03MOmll>IX iil811!!8lieiiJII :Ul'Jia 

aTau ~ KaS.~toii ns JioBymBK. Col'JiaCRo oueHIWil yl'OJ! a-rum: 

45°,;;, d., ,:;; 90°. CMsa.HHaa o aeonpe.qe.u:eHBooulD ;vr.na a'l'aJCa aeoup$

.n;e.neHHooTL RSMepeH:II.Il n L OKaaaJ!8,0$ .B npe.n;e.ua:x: ipaKTOpS l 0 6. 

Ha BeHepe-3, r.ne ROJIJIU'l'OpH JiollymeR dwm coeJUJBeBH ueu.v 

co6ol, JRaSaHHwt ueorrpeJleJieHHoc'!':r; He IIPGBlillla.!la ~KTOpa I ,3. 

llpH llOlilOIIUI BeHepH-2 H BeHePH-3 Cswm: UO.Icy''!6HU JtaHHYe, Jrapal\-:-· 

TepHsyD!{me paonpe,~te.nemm nL B ~e:sHoM cenope . J1lms~mctf!eps aa , 

HH3IWX reOMal'Bl'ITHHX nmpoTaX. 

JJa J'laC'fKe Tp86R'l.'OpBlll Beaep!i-2 0'1' h = 1000 lDil JIO 

h " 9000 KM rti. ueHS:fJlacJ. :ltaK R -3,S .no BeJ.UI'UJUH 

ni. = I02uoa/cr.t3 , a 38T&I'B JIIWia .1\0 WIH IID8 npeJI;eJia 'IJBCT:SHTeJli>

aocU anuapa-rYpH, paBHoro .v 20 raou/otii. 

llo ~HHUM BeHepu-3 HSYeHeHIR KOHQGHT~H BOHOB B Bna8NO

ccpepe B,Jto.Jtl. TpaeETopmr ItocwttecRoro annapaTa bootBeTCTBOB&IDl 

R -2 • 8• tTa :as cOTe h = SIOO :au ttL = 400 v.oH/ o~, uo t*e sa 
h = IOOOO n llf-...20 loli/ctt3• HsliW,Pi!OJtir iil ~-tSolb 

J(OJWJJbUQ IlPO.ll0Jm14'l'e.l!1-w.tll uepJ!OJ!; filepemtoi raraaarh'l'UOI ABUD

.HOC!l'H, 'fll8.1Ut'l'Opi!U1 Qt'St)Iflt l.t00M\l'IJ80Kltl 81Ullllptli.'OB !SWill llGeU!9. ClhSU 
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.JU)Yr It .Jtpyry, IIOSTO'M,f ItpB.ltCT8BJilt6TOSI eCTBCTBBHHHM, 'iTO DJI83Mo

IISJS~, IIOROS8Hm8 KOTOpOft OT'ieTnHBO MOM8T 6HT:& ODpe;teneHO aa 
pe.cnpe.t(e.nemrli, oKasiurac:r. B odo!llx cny'IMx Ha L = 4. 

TpaeltTOPmi ltOCMneCROI'O annapaTa Mapc-I. SaiJY!IIeHHoro 

30 HOJidpli 1962 r., JJpoXO).tfLIIa B BLTCOKOIIIHJlOTHOH 'iaCTli! MarH!IlTO

cwepH, IIO&TO~ llOX{i38Hmi no:eymex, ycT&HOBnBHHllX Ha Mapce-I, 

. llP8.ltCT8BJilt11.1' OC061dl HHTepec. 

Ha BHCOTBX IIO itpa&iHeH 1\fepe .ItO 18000 RM ( If "' ?d') noByDIItl'l' 

saperHCTPHJlOB!Uil! TellJIOBYIO IIJia3MY. 

S:ttcnepHMeHT8JI:&Hlfe .~tamwe, nony'iemme aa Mapce-I, 

~eTem.CTBYI71' 0 TOM, 'ITO Odn&CTlt CYIII8CTBOBaHJm TBIIJIOBO.Ii Jillas

l&l B8 BHCOKBX IIJHpo'l'QX He orpamt'DIBaBTCa reOMal'IDIT IJOft OCSOJIO'IKOH 

' L = 4, R81t ua HHSltHX H cpe.JtHHX untpOTax, a pe.cnpocT~eTOR 

. Jl8Ji6RO sa ee upe;teJIH. llO-:B:lf.itHMOMJ, o6paSOBliiiH6 BHCOROumpoTHOit 

moaocweps B BHCOTsoe pacnpe;teneune ItouneRT~ sapaaeBJnlx 'iac

TI!In B Kelt oupe;temiMCSI HHUMU i.[JaXTOpaMH, 116M HB RH31GJX H cpe~X 

111Hp0T8X (B 'iaCTHOCTH, KOpnyCJcy'JUtPHHMH BTOpZBfmllMPI B BepXHilBl 

8'l'MOCWBP1 l'l "JIOJUiptmM Be'l'JlON"). 

· HcOJie-"o:llaJD!Jl IUI'aSNOCiPeps Sewm npa IIOMOIIIH HHTerpam.HSx 

JIOB)'IIIett, HB'iaTHe 'B !959 r •• npoJtOJVKeHS B I972 r. HB cuyTmmax 

ttpomos-I H llpomos-2, BHBeJteHH&X ua op6Jilm "0 anoreeM 200000 KM 
. . 

!4.04.!972 r. H 29.07.!972 r., COOTBSrCfB8DHOo Ha 060HX CIJYTHK-

KaX dimo JOT8BOB116HO IIO ,Jtlle .KOBJIIIKD C JIOJJyeipepl!'IBCROii BH6Dm6H 

C8'l'Rol. JJa K8if,J{oY HB currmntoB o.l(Ha liS Jiosymex 6wm opHeHTHJlO

BaHa II sanpaBJIEitmil B8 Comme 1 JtPYI'Wt - B IIJlOTRBOUOJIOZHOM Hallpall

Jl8BHJI.; 'PaCOMOtpemre Tp!l8lt'l'Opm1X JtaHHSX UOR838JIO , 'ITO opHeHTailiDI 

OTBOCII'l'eJJl,BO :BeKTope. CltOpoOTII JIOBYI!IKH, YOTaHOBneHHoli Ha SaTeHeH

BOft OTOpoHe CIJYTmnta ,B IUI'aSII'IOOlPepe 6HJia CYJ!laC't'BeHHO 6o.Jiee 6Jraro-

. JipiiJITHa ltJIII H8Mepe&BK T81InOBOf.! JJJiaSMU, 'i6M opHeHTamtH JIOBYDIItlit , 
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yc•ra.HoBJieJuwn Ha oc::aemeHUoii CoJIHUeM C'l'opoHe c:nyT~. B nep:aou 

C.ny'Ule yroJI a'l'aRll! 20°~ dv ~ 80°. BO B'l'OpoM - d...> II0° ~ Kpoue 

'l'OI'O, CJl6.zlYEl'l' ID46'l'l> B BH.IlY. 'ITO llOKaB8HHfi J!OBYIIIK:H, YC:T8BOBJ18HRO!d 

Ha 'l'6H6BOH CTOpOH6 CilYTHHKa 1 CB060,!Uil>l OT BJIIDUII4Jl !{lo'l'O'l'OROB. 

IIoaTOMY J:tJIH onpe~eJieHM.Il n i HCilOJibSO:aaJlliO:D iiOKasamm "TeHe:aoti" 

JIO BYliiKJii. 

3a :apeMII lmBHH cnyTH:H.KOB IIporuoa-I li IIpurnoa-2 mmoBeBH 

zsueperur.a n L BO :apeWI oKOJIO I 00 npoJieTOB cuyTmuco:e e 11epea 

rJJiaauoccpepy. B aac·rosmtee :apeMII o6pa6oTaaa J1Jiiiiii> HeSHa"fi''Te.II:&HWI 

'I8CTl> peayJil>T&'.t'OB, UOJIY'I{6HHYX Ha 8TRX CIIYTinllUlX.B .ltHCC6IJ'l'8Itttm 

rrpnBo.ltH'l'Cll JIHUU. .ttaHUHe, non:y'leHBHe Ha tmCXOAK!lleu y'mc'l'Ke I-ro 

BHTKa H BOCXO.ItHill8M y'laCTKe 2-ro BmTKa CnyTHHRa llporHOS-I !8.04. 
I972 r. 

YpoBeH:D reoMarHn'l'HOU aKTliiBHOCTH B Te'l{etme Jt:BYX oy'l'OK, 

npe~eCTBYIDIJlHX HSMepesmHM H8 BOCXO,ltalll6M y'lBOTK6 I-ro BUTKa 
h 

18.04.19?2 r. 6iiJI :aec:&Ma HHSKHM. B I 02UTnnaauonaysa 6ana 
h. . 

saperHc•.rpupo:aaHa sa L = 6,5. B 14 no ueoTHON\Y :eper.re!Dl. B liiH-
h h . . 

Tep:eaJie 0 - 3 UT Be.lll'i11Hlia Kp-litliJtexca BBe&aliHo BOSpoCJ!a ~o 
I fL_ 

4+, a :a MHTep:eaJie 3 t - 6 UT - 11.0 5_. ll.naSlA:onaysa 11 y'.l'pelUieM 

ceKTope llJiasMoc®eps ( ...., 4 htJT ) , peaxo o'lepTteHIUUI, CSwm. aape-
h. I 

mcorpl'tpo:saaa :a 3 50 U T Ha L = 3, 5. 

rJial!El ill CO.qepmtT ~Be,ttemm 0 . M6TO.ItUKB, atmapa'J.'Ype l'J peay.u..;.. 

TaTaX BC:eX aapy6e~HX 3KOUepWM6HTO~, B KOTOpsX HCCJI6~0Bala0D 

DJiaaMoccpepa . Oco6em10 IIOJU>06Ho paccuoTpeHH ai<cneJ>HMaH'l'H Cep6y 

H Maiiiepa 1m cnyTHMBe I'IMII-2 [2I,22] H flli'8Jllm :i OM1IJtH aa CIJY'l'&-

RaX Oro-T ( ~3 ] H Oro-ill [ 24 ] , peayJm'.i'lilTLI KOTOpLIX HaXO~TCJl 

B peSKOM liPO'l'H:Ot)pe'12'H C peay.I.IDT8T8MJI R&K· 6anl.111llBCTB8 BaP1d9l!tBWC 
i 

HCCJie.ttOBa'l'eJtelt, TaK if C pesyJI:&TST&n, KOTOpSe ROJrY118HH UTOpolll ! • 

I 

n 



u 
B rJt&.Be W OTM8'11eH p!i.ll CJ!Il6flX CTOpoM B MeTO,lli!Re 9KCnepii:MeH-

TOB Ctp6y ll libltepa, Ca!'8JIJIH PI CM!J.zuny, KOTOp!le MOtyT 06'1J11CHln'J> 

pesy.!ThT&TH;, nOJfJ"'eliHNe B aTKX at<cnepmMeirrax,npoTJrBope'llantlle 6MJ.

IIIIRIO'l'Bj JD.t&ililiJIXest B H8CTcmt!lee BpeMll ]laHmiXo 

.JtaHtnie 06 U8K'rpoHHOit ROJm;9HTpamm B II.iJBSMOCfPepe, Bap.KatmH 

JIOJ!O~emut llJt83MOR8J3G B SSBHCt!MOCTH OT BpeMemt CYTOK H ypoBHSi 
I . 

MiU'Hi!TRoit BKTHBHOCTJI:, ony6JmKosamme KapneHTepoM H no.nytiemme 

HM Jio .'l!llttniP& BHCT.1!8iJO!l• H8CMO'!'plf H4 JtPRCYII!H9 9TOMY Me'l'O.lt.V orpa

i !DI1i9Htm (ItaK 118B9CTH09 BIJCTJiepH, perHCT{>Hpyewe RaSeMH.&IMI'I CTaH
mtftii!Jto Jlf11D'f OBe,~CeHM Toxt.KO 06 8.1!8KTPORHOit KO~eHTpamm B6JmSR 

. IIJJOCROO'l'H BlulaTOpa, KpoMe 'l'OI'O Bl'!O'l'JI9pM Re MOl'YT ClHT:& HCJIOJlJ>So

Mmt .Ibm onpene.nemm TeMitepa'l'fJ)J>! nnasw), csrpa.rm i!eot.Ma cymecT

. :seHHYJJ pam. B <!loJIMIIllosamm npeJ:tcTarurelld o MasMoc!Pepe. CRUemtll 

o ~e tur.asMonaysu, DOJiy'leHHHe TeM JKe Me'i'o.noM, rpynna Kapnea

·~~pa c ycnexo.M Rcttonr.soaana ~ 4Har8ocTRkm nonepe~x aneKTpa
'lecux ttoJteft s M8J'Ril'l'O*I'$· B otii!MI .o 8'1'miJ B rJ(8Be m npllliO.JU~Tcst 
TBISG OCHOBRHG pGIY8iTSTH ICCJI$AOBaHHI UlaSMOC~pH no n~ 

DJIC'.t'JiepGS B ttGPlfO.Jl 1963-!97! IT. 

B nacorbJltttee Bpel&fl RBJJSleTOJt o6!1tenpmbltoit to'IJICa spemm, co

r.aaoso Kotopott wrasMOo~pa aBU8'1'cst o4JntM HB SURe~ od.pasoila

m B M!U'JIIft'OOiliepe; tiOPMJJpo:sahe JIJI88110ttaySH '1'90110 OBIIsatro C KOH

Be1tJIJI.e8 XMOltRoft wrasus B Marmri'oo~pe. no-Blll.ltHMOIVIY • oapene.liemudt 
• • 

. Bltll8,1t . ·B ti0Jlb.P0~8 UJl'flbODay3111 H8 :BiiCOltBX um:po.TSX BROCIT 'faR 

tm.iumaeM!Ift iiDM.Iqll!!il Sftt$" • 3TT-Y BOJipoOH paCOMaTpnaaltl'l'OR: B rJIB.

Be !1. 
:Qonomma ~8y.U.'l'$'i't.i, OO)leplmii!HI!lCJ! B ;JUI[COSJITRIJ.'Im, COO'l'OitT 

s o.ne,vm{elW: 

I. 06!iapt1teHO 01tile6t:aol!l1mte . ttJiaiMoc~PepLI - nepR!PepH«Ho:l! 

oCSnaon ltoHoo~Pepu 3eMJm, silDOJitfemma MaJtosaepi'lt'IIHoft IlJI8BMott, z 

.· ee ~esttRR rpaR!iina - n:.ttasMOnaysa. 

12 



.. 

z. Bn~p.sme Olte!!Etlm 'fOMil&p8'f;y'p!l llOllGB B ILIEI.SMOCWO'Pe• 

3. IlOJIY'iBIDl ]l;aDSil 0 pa$1~~opax WiaSMootPepH, ~pMf.t QEI &lUIB.

'tUp!.\8.Jllo!itOR iii. 11!16ps,IUlCiia.u:&!!OR npoeKll!!ii. l1COJtf.9.ll0Ba..lla J,UUWA!illta :U~a

M0Cqi6pH, cmrsamms: o :aapHa:mwm rsoMarmt~Boil rut'!n:anoC'l'll. Bmle.i!- : 

l'IOmt i!3M&p6Hml hi. B.ltOJ!I> 'J.'pa$R'l'Clp:ttil ps.na RQCM1J[lle<lltliX annapa'l'O:Be 

4. Msttep&Uml, Bmi~emme B BliiCOltOnmpt>'fnG!i o6naCTll llJ!:aSM3-

~qispH, CBH.JteYeHUCTBYDf B ~0 ony~aeB B no~BY &rCyTOT~ nlla~

II!IOnaysa B STOll qaoTn RXa3McOwePH• 

5. B ~ecce ymsammx HCC.ll <~tonam paapaCioTa.t!El. MC'fO;.tmre. 

~aoopa~opuoro UOCJ10)lOBaHEa xapaKT~pHOTUR AO»YW~lt R DORY~SES C~

O'l'JIOWeltlm, nos:sOJlllnnue nonom.ao:sau no:aasamm JIOBymex ]{JUl. pac'le..._. 

'fa llOllHOR 1tOHil6BTplliJJiW Jl 'l'OMiiOpa'l'YPill 0 yqGTCl'l opue!1'2anm1 .no:aymmt 

OTHOCUTcnloEO BtRTOpa CROpOotS B npenaoAOX ~ ~BOBC~Ba nf~ 

llO'fttmn:ta.na ltOC!,!lt'i6CKOrO amiapa.'l'a OT:IOCli'l'Wll>RO IUiaSW. 

6. C.ne.nan o6sop peayA:&TaTOB llSYt~eBIDI rumsaocfllspa ueoro,neM ( 
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