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B3AUMOJIEUCTBUE KOCMHUYECKHUX AIIITAPATOB C IOTOKAMM
IUIA3MBI 1 DJIEKTPOMATHUTHOT' O U3JIYYEHUSA B ATMOC®EPE 3EMJIN

JlaH KpaTKuii aHaIN3 Pe3ylIbTaTOB UCCIICAOBAHUIA, BHIIOIHEHHBIX B OT/AE]IE MEXaHUKH HOHM30BAHHBIX CPeJl
WuctuTyTa TeXxHHMUeckol MexaHuMKH HanmonampHOW akagemun Hayk YKpauHBI U ['oCymapcTBEHHOrO KOCMHUUe-
CKOro areHTcTBa YkpauHsl 3a nepuoxa 2011 — 2015 r.r. mo Tpem HampaBIeHHUsM, XapaKTEPU3YIOIIUM B3aUMOAEH-
CTBHE "HaMarHWYeHHBIX'"' KOCMHUYECKUX alapaToB ¢ HOHOCHEPHOU IIa3MOi, KOHCTPYKIIHOHHBIX MaTepPHANIOB CO
CBEPX3BYKOBBIMH [IOTOKAMH aTOMapHOTO KHCJIOPOJa U BaKYyMHOI'O YIbTPa(hHOJIETOBOro H3JIy4eHHs B aTMocdepe
3emin, HayuHOH anmapatypsl UTM Ha ciytauke "Cuu-2" ¢ okpyxaromieii cpeoii.

JlaHO KOpOTKHMIl aHAIIi3 pe3ynbTaTiB JOCIIPKeHb, OTPUMAHHX Y BifNiNi MEXaHIKH 10HI30BaHUX CEPETOBHUII
InctutyTy TexHiunoi MexaHiku HamionampHoi akanmemii Hayk YkpaiHd i J[epkaBHOrO KOCMIYHOTO areHTCTBa
VYxpainu 3a nepiog 2011 — 2015 p.p. 3a TppoMa HanpsIMKaMH, SKi XapaKTepU3yIOTh B3a€MOJiI0 "HaMarHiueHux"
KOCMIYHHX arapartiB 3 i0HOCHEPHOIO IIa3MO0, KOHCTPYKIIHHHUX MaTepiaiB 3 HaI3BYKOBHMH OTOKaMH aToMap-
HOTO KHCHIO 1 BAKyyMHOTO YIBTpadioleToBOro BUIPOMIHIOBaHHS B aTMocepi 3emii, HaykoBoi anmapatypu ITM
Ha cynyTHUKY "Ciu-2" 3 HABKOJMIIHIM CepeJOBHILEM.

A brief analysis of the results of studies conducted at the Department of Mechanics of lonized Media of the
Institute of Technical Mechanics of the National Academy of Sciences of Ukraine and the State of Space Agency
of Ukraine in the period of 2011 — 2015 is presented. These studies were focused on the three lines characterizing
interactions of magnetized spacecraft with the ionospheric plasma; structural materials with supersonic flows of
atomic oxygen and vacuum ultraviolet radiation in the Earth atmosphere; the ITM’s scientific equipment for the
Sich-2 satellite with the environment.

KuaroueBble ciioBa: "namacnuuennoe" meepooe meno, MacHUMOSUOPOOUHA-
Mudeckoe g3aumodelicmaue, meniogvie NOMOKU, AMOMAapHblll KUCIOPOO, YIbmpa-
@uonemosoe uznyuerue, OUASHOCMUKA UOHOCPHEPHOU NAAZMYL.

BBenenne. TexXHONIOTHN CO3MaHMS CHIIBHBIX MAarHUTHBIX Toned (= 1 Ti) Ha
OCHOBE CBEPXIIPOBOSIIUX MAaTEPHAJIOB CHENAIM MACK0 MarHUTOTMAPOJHHAMUYC-
ckoro (MI'/]) ympaBneHus HIBWKEHHEM JIETATENBHBIX ammapaTtoB (BO3IYIITHO-
KOCMHUYECKHE CaMOJIETHI, ciryckaembie ammapatsl (CA) B atmochepe 3eMiu u muia-
HET 3eMHOH rpynmsl, kocmudeckue anmapatsl (KA) B moHocgepe, marautocdepe
3eMiIM U B MEXIUIAHETHOM INPOCTPAHCTBE) BIIOJIHE PEaIbHOM M CTUMYJIMPOBAJIH
BBINIOJIHEHHE MeXIAyHapoaHbix npoektoB "OREX" (Amonms), "AJAX" (Poccus,
EBpomna), "Mariach" (CILIA) u ap. Huns MI-B3aumopeiictBus "turazma —
"Hamaraun4yeHHoe" (C COOCTBEHHBIM MAarHUTHBIM TIOJEM) Tello" XapaKTepHBI 00-
mye 3 QeKTsl 1 3aKOHOMEPHOCTH. AKTYaJIbHOCTh NMPOOJIeMBbl 00YCIOBIMBAET HO-
BBIM 3TaIl Pa3BUTHUS a3POKOCMUYECKON TEXHUKHU: CO3/IaHHUE JICTATEJIbHBIX ammapa-
TOB HOBOro mnokoieHusi ¢ MI'/l-ynpaBieHrneM M MarHUTOIJIA3MOXMMHYECKUMHU
geuratensmu. OnpeneneHne oOIMX 3aKOHOMEPHOCTEH MepeHoca MOTOKOB TEIIa,
JIeHcTBUSL CWJI, OOYCIIOBIICHHBIX B3aMMOJICHCTBUEM B CHCTEME "HaMarHMYCHHOE
Teso — miaa3ma’, uMeeT (QyHAaMEHTAIbHBIM M IMPHUKIAJHOW XapakTep, MMO3BOJIUT
paspaboTath cucteMbl 3PPEKTUBHOM 3JIEKTPOMAarHUTHOHN TEIJI03aIlMTI, yIpaBiie-
HUSI IBM)KEHUEM JIeTAaTeJbHBIX allapaToB Ul pasHbIX yCJIOBUH 3KCIUTyaTalllH: B
MEXXIUTaHETHOM IIPOCTPAHCTBE, B HOHOCheEpe U B aTMochepe 3emitu.

[Ipobnema yBenuueHUs] CpOKa OKCIUTyaTallMd JIETAaTENbHBIX ammapaTroB B
BepxHel aTMocdepe 3eMin cBsi3aHa ¢ 3ajaueil co3qannsl MaKCUMaJIbHO CTOMKHUX K
BO3/ICHCTBHIO TIOTOKOB IUIa3Mbl M 3JIEKTPOMArHUTHOTO M3JTy4EHUS! KOHCTPYKLIUOH-
HBIX MaTepHalioB. JJIUTeNbHOE U CHHXPOHHOE BO3JEHCTBHE ITOTOKOB aTOMAapHOIO
kucnoposa (AK) u 37eKTpOMarHUTHOTO COJIHEYHOTO M3JTYUSHHUS Ha TIOJIMMEPHBIC U
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KOMIIO3UTHBIC MaTepHalbl BBI3bIBACT CHHEpreTruyeckuii 3QdekT HaKkoruieHus Io-
BpPEXIEHUI U, KaK CIIEJICTBHE, YBEIIMYCHHE CKOPOCTH NErpajallii CBOICTB Mare-
puanoB. OnpeeneHre MOpOoTrOBEIX 3HAYSHHM BEIMYMHBI OTHOIIIEHHUS TOTOKA dHEP-
THH yIBTPa(QHOIETOBOTO M3MYUSHHUS K MTOTOKY aTOMapHOTO KHCIOPOAA TO3BOJISET
MIPOTHO3UPOBATh BOZHUKHOBEHHE CHHEPTeTHYIECKOTO d(DdeKTa s pa3HbIX OpOUT
KA, Temnsl nerpamanuu, HAKOTUICHUS TIOBPEXACHIH U CPOK aKTHBHOU Oe3aBapwii-
HOH 3kcruryatanuu KA.

AKTyallbHOCTh JMAarHOCTUKH W MOHHUTOPHHTa KHHETHYECKHX MapaMeTpoB
roHOCdEephl 3eMIIM CBs3aHa C MPOOIeMON MACHTU(DHUKAIINN TTPUPOTHBIX U TEXHO-
TeHHBIX MCTOYHHKOB BO3MYIIEHHH HMOHOC(EPHON IUTa3Mbl, TAaKHX KakK TOPHAO,
yparassl, I[yHaMH, H3BEPKEHHSI BYJIKAHOB, 3eMJIETPSICEHISI, MOIIIHBIE B3PBIBHI U JP.
Pa3paboTka MeTOOB M CPEICTB MOHUTOPWHTA COCTOSHUS MOHOC(EpPhl U WICHTH-
(hMKaM MCTOYHMKOB BO3MYIICHHUS MOHOC(EpPHON MIa3Mbl IO pe3yibTaTaM JIra-
THOCTHUKH OKOJIOCITYTHHKOBOW CpEIlbl — aKTyaslbHas 3ajavya (yHIaMEHTAIbHOTO,
MIPUKJIATHOTO U COLMATBHO-3KOHOMUYECKOTO 3HAYEHHUSI.

Uccnenoannsa B UncturyTe Texamdeckoit Mmexannku (MTM) HammonansHoit
aKaJeMUH HayK YKpauHbl U ['0Cy1apCTBEHHOTO KOCMHUYECKOTO areHTCTBa Y Kpau-
HBI BKJIFOYAIOT TPH aCIHEeKTa MPOOIeMbl B3aUMOICHCTBHS:

— "mamaramdeHHBIX" KA ¢ mma3moii, oOpasyromieiics 3a ynapHOH BOJIHOU Y
MTOBEPXHOCTH 3aTYIUICHHOTO TeJla TP CITYCKEe B TUIOTHBIX CIIOAX aTMOcdep TIIaHET,
C pa3pexeHHOH IuTa3MOoi B MOHOC(eEpe 3eMiM W IIa3MOW COIHEYHOTO BETpa B
MEXILIaHETHOM IPOCTPAHCTBE;

— marepuanoB KA (monmMepoB) co CBEpX3BYKOBBIMH MOTOKAMH aTOMAapHOTO
KHCIIOpOJIa ¥ BaKyyMHOTO ynbTpaduoneroBoro usnyderus (BY®D) comnewnoro
CHEKTpa MpH JITUTENHHONW dKCIUTyaTauu B MoHocdepe 3emun Ha BeicoTax 300 —
1000 xwm;

— HayyHo# ammapatypel U'TM Ha KA "Cnu-2" ¢ 0OKOJIIOCITyTHHKOBOH Cpemoi
IpU MPOBEICHUH KOCMHUYECKOro skcrnepuMeHTa "lloTeHuuan" mo IHarHOCTHKE
noHocepHOH 11a3Mbl Ha BeicoTax ~ 700 kM.

B3aumoneiictBue "HamarunyeHHbix" KA ¢ morokamu miaa3mbl. Paspabo-
TaHa METOIWKa (U3NIECKOTO MOJIEIIMPOBAHUS MaTHUTOTHIPOIMHAMUYECKOTO B3a-
UMOJCHCTBUS "HaMarHUYEHHBIX" TENl ¢ MOTOKAMU Pa3pe’KEHHOM IIa3Mbl B ILIOT-
HBIX CJIOSIX aTMocdepsl 3eMiId M IUIAaHET 3€MHOM IpyIIbl, B HOHOC(hEpe U B MEXK-
TJIAHETHOM TIPOCTPAHCTBE.

B ocHOBY METOAMKH TOJI0XKEHO PABEHCTBO MPHUpAIIEHUH (C TOYHOCTBIO JI0 TI0-
CTOSIHHOTO MHOXHTEJS) KOHBEKTHBHBIX TEIUIOBHIX TMOTOKOB ¥ KO3(()HUIIMEHTOB
CWJIBI COTIPOTHBIICHUSI B OECCTOJIKHOBHUTEIHHOM IOTOKE Pa3pPEeKEHHOW IUTa3Mbl H
MpY KOHTUHYYMHOM OOTEKaHWU TUTa3MOH 3a yIapHOUW BOJIHOW Tepe]| 3aTyIIICHHBIM
"HaMarHM4YeHHBIM" TEJIOM M WCIOJIh30BAHHE JIOKATHHBIX IMApaMeTPOB MOJOOMS:
MarHuTHOTO uncia PefiHonbaca u mapamerpa MI'Jl-B3anmopeiictBus (uncna Ctio-
apra Qg ). BeimosnHeHue 3THX yciaoBUll II03BOJIIET Pealu30BaTh KOHUEMLUIO UC-

CIIEZIOBAHHS HE MHTETPAJBbHBIX COCTABIISIONIMX TEIIOBBIX TIOTOKOB M CHJI COIPO-
TUBJICHUS, a MX TPUPANICHUH — "MarHUTHBIX" COCTABISIOMINX, 00YCIOBICHHBIX
BIMSIHAEM COOCTBEHHOTO MarHMTHOTO ToJis Tena [ 1, 2].

Jis criyckaeMBbIX armaparoB, JBMXKYIIMXCS B IUIOTHBIX CIOSIX aTMOCQEpHI,
ANIEKTPOAMHAMHYECKHH 3P PEKT B3aUMOACHCTBHS COOCTBEHHOTO MarHUTHOTO TIOJIS
CA ¢ mra3Moii 3a yaapHOW BOJIHOW y IMOBEPXHOCTH 3aTYIUICHHOTO TeJa TPOSBIIS-
€Tcs B YMEHBIIICHHH KOHBEKTHBHBIX TETUIOBBIX IMOTOKOB Ha IMOBEPXHOCTH Tella U B
YBEIMYEHHUH CHJIBI JIOOOBOTO COMpOTHBIIEHU Tena [3]. MI3MeHeHne TerioBoro mo-
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TOKa Al =(1—qBW /qOW) Ha MOBEPXHOCTH 3aTYIUIEHHOTO "HaMarHM4eHHOro"

xonyca mpu By, ™ U; mimoctpupyer puc. 1 (Gyy — KOHBEKTHBHBII TEIIOBO#

IMOTOK Ha MOBCPXHOCTH "HaMarHU4YeHHOro'" Teja B OTCYTCTBHUC COOCTBEHHOTO Mar-

HuTHOTO Tonst By, =0; Qgy — Temiosoit motok mpu By, =0, By, — Bekrop

My
0.6

Puc. 1

UHAYKIIUU COOCTBEHHOTO Mar-
HUTHOTO IIOJIA TCJ1a, Ui — BCKTOP

CKOPOCTH HMOHOB HabEraroIero
notoka mmasmel, /Ry — 6es-

pasMepHasl KOOpJIWHATa IOBEpX-
HocTH Tena). Kpusas 1 — chepu-
YecKoe 3aTyIieHue [4]
(Qg=27); 2 — nzmepenus U'TM
npu Qg = 23; 3 — pacuer ana CA
"OREX" npu Qg =~ 20,5 u3 [5].
DneKTpoJuHaMUYecKuil  3¢-
¢dexr MI[I-B3auMOJICHiCTBUS B
CUCTEME "mnaszma —
"HamaruuyeHHoe" Teno" MO3-
BOJISIET ~ peaji30BaTh dJIEKTPO-
MarHUTHYIO TEIUIO3alIUTY U 3(-
(heKTUBHOE TOPMOXKCHHUE TEN MpPU
BXOZIc B aTMOc(epsl IIaHeT IS

mIHUpOoKoro auanasoHa uducenl Crroapra 1< Qg <10° (mns 3emyn B JMana3oHe

BbICOT OT 80 10 45 kM), peanu3oBath 3¢ dekruBHoe MI'JI-yrpaBieHre ABMKEHUEM

Ha puc. 2 MOKa3aHbl 3aBUCUMOCTH N3MCPCHHBIX W BBIYMCIICHHBIX 3HAYCHUU
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Puc. 2

KO3 (UIIMESHTOB CHJIBI JIOOOBOTO
CONPOTHBIEHHUS C, /Coy M TIOIB-

eMHOH CHIIBl Cy /Coy OT uHciIa

Crioapra mpu B,y ™ U, . Toukn
1 —  pacuerHele  3HaYeHUS
Cx /Cox =1+Cgy /Cox mma 3aTyn-
nenHoro konyca CA "OREX" npu
U; =7,2 km/c Ha BBICOTE

h=753x&m [6]; 2 — uW3MepeHus
UTM C, /Coy; 3 — 3HaueHus
Cy/Cox ©OCTPOro '"HamarHMYeH-

HOTo" KOHyCa, U3MEPEHHBIE B pa-
6ote [7]; 4 — pe3ynbTaTel H3Me-
peanii  UTM  koadduunenra
MIOBEMHON CHIIBI '"HaMarHW4eH-

HOro" KoHyca C /Coy ; KpUBBIE 5,
6 — ocpeZlHEHHbIE 3HAUECHUS U3Me-
penust Ko9pduumenToB Cy /Coy 1
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Cy /Coy COOTBETCTBEHHO; Coy , Coy — KOIDDMUMEHTEI CHIIBI IOGOBOIO CONPOTHB-

JE€HHA M TIOJBbEMHOH CHIBI B OTCYTCTBHE COOCTBEHHOIO MAarHMTHOTO MOJS
(Bw =0); Cgx s Cgy — KOIPOHUIMEHTBI CUIIBI IOGOBOTO CONPOTUBIEHHS H TIOXb-

emHol cunsl pu By, #0.

Ha puc.3 mnokazaHa 3aBUCUMOCTb M3MEHEHUs TEIJIOBOIO  IIOTOKA
AQw =1-0gy /Oow oT uncna Crroapra Qg st 10GOBOI TOUKH "HAMArHUYEH-
Horo" Tema co cepudeckuM 3aTyIUIEHHEM IIPU OCECUMMETPUYHOM OOTEKaHWU.
Agyy, % Touku 1 — pacuyer-
0? k § Hble 3HaueHus AQy

A ans CA "OREX" na

BeIcOTax h=60 u

® - 753 kM [5, 6]; 2 —
pacdeTsl IS 3aTyIl-
JIEHHOTO KOHYyCa H3
[8]; 3 — pacuernbic
JaHHBIE I TIOIIy-
chepsl ¢ IUIMHA-
pudeckoi  FOOKOM
A L 4 L npu Qg =17 u 70;
! lo* 10* 0 Q  4-mpu Qg=9.6 m
24,6 u3 [9]; 5 — us3-
Mmepenuss AQy, s

-

10’ o

n
AW

Sldambeo
=N

~4

Puc. 3

nosycdepsl ¢ IUIHHAPHYEcKoi 100koit mpu Qg =8,1 [9]; 6 — pacuers [10] nus
nonycepsl ¢ NWIMHAPUYECKOW IOOKOHW (YHCICHHOE MOJESIUPOBAHUE METOIOM
Mounte-Kapino); 7 — usmepennst UTM miis 3aTyIIeHHOTO KOHYcCa B THUIIEP3BYKOBOM
MOTOKE Pa3peKEHHOW IUIa3Mbl; JIMHUK 8, 9 OTpaHWYMBaIOT pa3dpOC PacUETHBIX U
HW3MEPEHHBIX 3HAYECHUH.

Jns KA n "HamarHudeHHbIX" Tel, JBIXKYIIMXCS B aTMochepe 3eMild U B MEX-
IUTAaHETHOM  TIPOCT- :
paHCTBe, yCTaHOBIIE- €8x /C0x: By
HO, 4TO HU3MCHCHHE 3
OPHMCHTALIMH BEKTO- L :
pa HHIYKIUH CcO0- 180° 0
CTBEHHOI'O MarHut- 1
HOTO TOJS Tenla OT- \
HOCHTGIIBHO BEKTO-  °
pa ckopoctu mosiera -1 |
KA sBnsercs »a¢-
(EeKTHUBHBIM  cpe/l-
CTBOM MID- 3L v vovv v v by vo0 v p 00 0 boa syt a0 11
YHpaBieHust  MHAa- 279 180 90 6° 0
MUYECKUM B3aUMO-
JIEUCTBHEM OCECHM- Puc. 4
METPUYHOTO Teja C
HaOerarmuM TUMIEP3BYKOBBIM TTOTOKOM Pa3peXeHHOH IJ1a3MBbl, TI03BOJISIET pealn-
30BaTh PEKUM JBHKEHUS "HamarHudeHHoOro" KA mpu HeHyseBbIX 3HaYEHUSIX adpo-
JMHAMHYECKOTO KadecTBa (TOPMOKEHHE HIIM YCKOPEHHE) B MOHOC(heEpe M B MMOTOKE
IUIa3Mbl COJIHEYHOT'O BETPA B MEXKIUIAaHETHOM IpocTpaHcTse [11]. Ha puc. 4 mokasa-
HbI 3aBHCUMOCTH "MarHUTHBIX" COCTaBIISIONINX KO3(D(PHUIIMESHTOB CHUJIBI COITPOTHBIIC-
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Hust Cpy [Coy (kpuBas 1) M MOXBEMHOI CHIIBI Cgy (KpuBas 2) "HaMarHHYCHHOMH"

chepot ot yrma 0 mexay sekropamu By, u U, npu Pay /Pd ~3-10* (PBW -

MarHuTHOE AaBleHue, Py — CKOPOCTHOMH Hanop HaOerarouero NOToKa MIa3Msl).

B3anmopeiictBue KA ¢ moTokamMu aTOMapHOTo KHCJI0POAa M BAKYYMHOI'O
yabTpaduosieToBoro usiayuenus. Pazpaborana Metoanka (HU3NKO-XMMHUYECKOTO
MOJIEIMPOBAHNS M MPOTHO3UPOBAHMS JIerpajaliii MOJIUMEPHBIX MaTtepuaioB KA
MIPU JUIUTETHFHOM HX B3aUMOJIEHCTBUH CO CBEPX3BYKOBBIMH IMMOTOKAMH aTOMAapHOTO
KHCJIOPOJia ¥ BAKYyMHOTO YJNbTPa(rOIETOBOTO H3TyYSHHUsI COTHEYHOTO CIIEKTpPa B
nonocepe 3emnn. MeTtonuka OCHOBaHAa Ha MPUMEHEHUH TEPMOJUHAMHUYECKOTO
(PHTPOMUIAHOTO) KpUTEPHUsl SKBUBAIICHTHOCTH HArpy>KCHUs TBEPAOTO Teja W IMpo-
HIeIype YCKOPEHHBIX PECYPCHBIX MCTIbITaHUI MaTepuaios [12, 13].

OKCNepUMEHTATBHO Ha MazMoauHamuueckoM crenae UTM nonydeHsl 3aBu-
CHUMOCTH IOTEPbh MAacChl, U3MEHEHUs TOJILIMHBI U KOA(QQHUIMUEHTHl 3PO3UU H3-32
Jerpajaliy TPYINIbl NOJMMEPHBIX KOHCTPYKIHOHHBIX MaTepuaioB KA (momwmu-
muaoB kapton-H (CLIA), [IM-13 (Poccus), nonustmiiena (YkpauHa) u TedioHa

FEP-100A  (CIIA)) ot P
¢moenca AK, IIOTHOCTH MOTO- Ay yrfeadd
ka BY® wu  Bo3xmeilcTBus c
AK+BY®. Ha puc. 5 nokazausr %
U3MCHCHHS TOJIIHNHBI OX W IIOo- 4
TepH Macchl AM TMOJUHUMHUTHBIX f{/
mienok kapton-H u IIM-12 mpu 0 [ B
BO3JICUCTBUM  CBEPX3BYKOBOI'O 7
IIOTOKa aTOMapHOI'0 KHCIOpOoJa
(Fax — ¢moenc AK). 3gecs 1 —

nmauHele [14]; 2 — m3MmepeHus B
miasMe [15]; 3 — akcmo3uIns Ha
opOutanpHOW craHimu "Mup"
[16]; 4 — mammsie [17]; 5 — us-
mepennst KA STS-41 [18]; 6 —
usmepenust KA STS-85 [19]; 7 —
nanuele ATOMOX [20]; 8 — 102
u3Mmepenus B myuke AK [21]; 9 —
RF-mumasma [15, 22]; 10 — [23];
11 — nannbie KA STS-41g [24];
12 — wsmepenns UTM; 13 —
nporpamma "Komriutact" Ha op-
OuranpHOW  craHimu  "Mup"
[25]; 14 — pmamube [26]; 15 — 'O 3 : $ .
usmepenus UTM; 16 — pacuer- 10 10 10% 10 Fax, o
Hble 3HayeHus OX kKapton-H

(0ObemMHBIH  KOP HUIHMENT  TI0- Puc. 5

101

VO AR W~

103

-
(P SRR

TEPU Macchl Re~3-107% cm/atomO); 17 — pacuer mia X I[IM-1D

(Re=2,37 107 cm¥atomO); 18 — Am (kapton-HN, pacuer); 19 — pacuer Am
s [1IM-10.
JIOCTOBEPHOCTh TOJYYSHHBIX 3aBHCHMOCTEH MOITBEPIKIECHA COOTBETCTBHUEM
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creanoBelx (UTM) u cinyrHukoBeix m3Mmepennid (CLLA, Poccus, Snonus u mp.).
YcTaHoBICHO, YTO Ha BhIcOTax Bhile ~ 400 kM B noHOChepe 3eMiIH MPU CPEeIHEM
YPOBHE COJIHEYHOW aKTHBHOCTH UMEET MECTO CHHEpreTHYecKuit 3p(ekT yecKopeH-
HOW Jerpagaliiy MOJUMEPOB, COEPIKAIIUX B COCTABE MOHOMED TPYIIIIBI (CX Hy )n

(upu purensHOoM (6onee 2-x jer) Bosaeiicteun AK+BY® B nonochepe xoddpdu-
LMEHT PO3UH YBEIMYHMBAETCA B HECKOJIBKO pa3). OnpezneneHsl MOporoBele 3Hade-
Hus ¢moeHca AK M OTHOIIEHHUs MIOTHOCTH MOoToKa BY® ®Dpyg k motoky AK
® i — mapaMeTpoB, XapaKTEPU3YIOIMX CHHEPreTHYECKHH d(QPEKT BO3AEHCTBHA

AK+BY® s nomumuios CopHyoNoOg 1 monmaTiiena (C,H 4)n . Hna redio-

na FEP-100 A (CZF4 )n CHHEPTEeTHYSCKHUHA 3(PPEKT MPpH ATUTESITHHOM BO3ACHCTBHI
AK+BY® He oOHapyXeH.

Ha puc. 6 nmokaszaHa 3aBUCHMOCTE AM g, gy /AM g OT OTHOIIEHHS IUIOT-
HOCTH TOoTOKa BY®-m3iryueHuss K IUIOTHOCTH TOTOKa aTOMAapHOr0 KHCJIOpoJa
D, /d) Ak A7 nonuuMunoB (naHuele 1 — 5) u nonuatuiena (nanHbie 6 — 8). Tou-
ku 1 — kapton-H; 2 — TIM-1D (u3mepenus UTM); 3 — nauusie [27, 28]; 4 — nanubIie

\m [AmM

AE+BV®

e W Vo~

"> b DOo e

L

O, [P - MAxaTOMO
Vi a3

Puc. 6

[21], mepecuer UTM nmns mnenku kapton-H; 5 — annpoxcumanus UTM st osu-
UMHI0B AMy /AM 5jc = 9,893 -108(, /D AK)O’6358 ; 6 — n3mepennss UTM (nmonu-
stuneH); 7 — manueie [29, 30]; 8 — ammpoxcumarus UTM s monudTHiIeHA
AMy JAM 4 =1,216 -107 (D, /D 5 )% .

JMarHocTHKa NOTOKOB HOHOcdepHoii m1a3Mel. Pa3paborana Teopus, meTo-
JIOJIOTUS W amnmapaTypa KOHTaKTHOM (30HIOBOW) AMArHOCTHKH ITOTOKOB HEpPaBHO-
BECHOI J1TabopaTopHOii 1 MoHOC(hepHOil paspekeHHoM mia3msel [31, 32]. Ipu npo-
BEJIEHNHM HAy4YHOro KocMudeckoro skcmepuMmenTa "[lotenmman" nHa OGopty KA
"Cuu-2" mpuMeHeHHEe METOJIOJIOTUN | amnmapaTypsl, pazpadoranaeix B UTM, mos-
BOJIMJIO OTIPEIENIUTH MOMHBIA KOMIUIEKC JIOKAIBHBIX 3HAYEHUH KUHETHYECKUX Ia-
paMEeTpOB HEUTPATBHBIX M 3apsHKEHHBIX YaCTHUI] MOTOKOB HEPABHOBECHOU paspe-
’KEHHOH I1a3MBbl, TAKUX KaK TEMIIEPATYPbl AEKTPOHOB T, HOHOB T; U HelTpanos

Tn , KOHIICHTPAllM HNOHOB U 3JICKTPOHOB Ni,e 5 HefITpaHLHLIX qacTuI N n» CTCIC-

HU MOHM3AIUH, HCU3OTCPMUYHOCTH U MOTCHLHAJI IJIa3MBbl. TouHOCTB H3M€p€HHI>i
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KMHETHYECKHX IapaMeTPOB HOHOC(EPHON pa3perkeHHOM ILIa3Mbl MOATBEPKACHA
MOACIBbHBIMH CTCHAOBBIMHU HU3MEPCHHUAMH UTM n paCYC€THBIMU 3HAYCHUAMU I1a-
pameTpoB B pamkax mozeiu International Reference lonosphere — 2007.
Ha puc.7 mnpuBeneHsl NpOCTPAaHCTBEHHO-BPEMEHHBIE 3aBUCHMOCTH KOH-
[EHTPAIMN WOHOB M 3JEKTPOHOB MOHOC(HEPHOH IIa3Mbl, U3MEPEHHbIE HA O0OpTYy
- KA "Cwuu-2" 23.11.2011r.
91 10 e’ (h =700 km). Puc.7,a — koH-
HOEHTpalUK 3apsKCHHBIX 4Ya-
CTHUI] Ne,i , ICPECUUTAHHBIC T10

W3MEpPEHMSIM  JIaTYMKa  JJIEK-
TPOHHOTO KOMIIOHEHTa IuIa3-
MBI; puc. 7, 0 — TOJCITYyTHUKO-
Basg Tpacca — IUTPUXOBas JIH-
HUS, CIUIOIIHAS JIMHUS — Mar-
HUTHBIN 3KBatop; 1, 2 — noka-
— — JU3alus AKBaTOPUAIbHOM Mar-
FrEAT ] eI

T R me ' KaJu3amnus aBpopajbHBIX (TO-
nsipHbIX) ukoB; UT — yHuBep-
canpHOe Bpems; LT — Jjo-
KaJIbHOE BpeMsl.

N3mepennble Ha KA
"Crmu-2" W pacdeTHble TIpO-
CTpaHCTBEHHO-BpPEMEHHBIE
pacnpesesneHnss OCHOBHBIX KH-
HETHYECKHUX napaMeTpoB
HOHOC(HEPHOH IJIa3Mbl C IPH-
MEHEHHEM pa3paboTaHHOW B
HUTM npouenypsl IO3BOJISIFOT
UACHTUQHUIMPOBATH JIOKAIN3a-
[UI0 UCTOYHUKOB BO3MYIICHUIH
HOHOC(HEPHOH TUTa3MBbI: MOJISP-
HBIX MMUKOB B F2-0011acT B CEBEPHOM H F0’KHOM MOJYIIAPHUIX, MATHUTHBIX aHOMa-
JIMH C OTPULATENILHON NOJIIPU3aLUEH, DKBATOPUAIIBHON MOHU3ALMOHHON U CE30H-
HOM aHOMAaJlMi, a TaK)Ke SMUIIEHTPOB 3EMJIETPSACEHUM, 3apOKIa0UIUXCsl Ha MOJI-
CIIyTHUKOBOM Tpacce B MOMeHT npoiieta KA [32].

Puc. 7

3akaiouenue. BoisiBnenbl 3(h(GeKTsl U 3aKOHOMEPHOCTH, XapaKTEepPH3YIOIINe
B3aMMO/ICHiCTBHE "HaMarHMYEHHBIX" TBEPABIX TeJ (JIETaTeNbHBIX ammapaToB), MO-
JUMEPHBIX KOHCTPYKIIMOHHBIX MaTepuasioB KA ¢ moTokaMu pa3pexeHHOH I1a3Mbl
B arMoc(epe u marHutochepe 3emin. [loaydeHHbIE pe3yabTaThl MOTYT OBIThH HC-
MOJIb30BaHBl ISl 3KCIIEPUMEHTAIBHO-TEOPETHIECKOr0 00ocHOBaHUs 3¢ dekTus-
Hocti MI'JI-yripaBieHus: adpoIMHAMHUKON U TETUIOOOMEHOM CITYyCKaeMBbIX arnapa-
TOB B TUIOTHBIX CJIOSIX aTMOc(ephbl 3eMIIH U TUIaHEeT 3eMHOM IPYIIIbI, JIBUKCHUEM
(yckopeHneM, TOpMOXKeHHEM ), B3aumoaeicTereM KA ¢ moHochepHOM mia3Moi u
TUTa3MOW COJTHEYHOTO BETpa, a TaKKe JUIsl MPOTHO3MPOBAHMA AETpaialliil ITIOJIH-
MEpHBIX MaTepuajoB BO BPEMEHHW MPHW JIUTEIHFHOW SKCIUTyaTallud Ha opOuTe,
UACHTU(OUKAINY TPHPOIHBIX U TEXHOT€HHBIX NCTOYHUKOB BO3MYIIICHUH IJ1a3MBbI B
noHocepe 3eMiH Ha MOJICITYTHUKOBOW Tpacce.
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