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[MpencraBiieHbl TIpeaBapUTESIbHBIC Pe3yJbTaThl O0OpaOOTKM AaHHBIX JO3MMETPUUYECKOM armaparypbl
“TPUTEJIDB”, cocTosiieii n3 omHOro nHTepheicHOro 0JI0Ka 1 Tpex 0JIOKOB B3aUMHO OPTOTOHAJIbHBIX Te-
JIECKOIIOB KPEMHUEBBIX JETEKTOPOB, pabOTAIONINX B peXMMeE COBITaIcHUI (C BO3BMOXKHOCTBIO MOJTYyYEHUSI
IAaHHBIX TAKXKE U OT OAMHOYHOTO pexuma QYHKIIMOHUPOBAHUS).

Hosumerp “TPUTEJIB” npengnaszHavascs ajis n3y4deHWs BpeMEeHHOM TMHAMMUKHY JO30BBIX HATPY30K 1 aHU -
30TPOIUHU MOTOKOB 3apsSIKEHHBIX YaCTUIl B pa3anyHbIX Toukax CiyxxedbHoro moayist (CM) poccuiickoro
cermenTa Mexcdynapoonoii kocmuueckoii cmanyuu (PC MKC) ¢ monoTHUTEIbHOM BO3MOXHOCTBIO M3Mepe-
Huit B npyrux monynsix PC MKC. B cocraBe kocmMuueckoro akcriepuMeHTa (KD) “Marpemika-P” na PC MKC
nosumetp “TPUTEJID” akciutyarupoBaics ¢ cepeantbl okTs10pst 2017 1. no cepeaunbl okTsaopst 2020 1.

B cratbhe mpencraBiieHO onMcaHWE METOAUKU OOPAOOTKM MO3MMETPUYECKUX NaHHBIX arrapaTrypbl
“TPUTEJIb” u npenBapuTeabHbIe PE3YJIbTaThl 00paOOTKU JaHHBIX, ITOJYYEHHBIX B IEPUO], C UIOHS 1O OK-

Ts10pb 2020 T.
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BBEAEHWE

DKCMEepUMEHT ¢ TO3UMETPUUECKOI armnapaTypoii
“TPUTEJIB” ObUI MOCBSAIEH M3YYCHUIO KOCMUYE-
CKOM pagmaliiu, BIUSHUE KOTOPOif Ha OOPTOBYIO arl-
rnmaparypy " 4ejoBeKa, Ha JaHHOM B3Talle pa3BUTHUS
KOCMOHAaBTUKM, SIBJISIETCS HEYCTpaHUMBIM (haKTO-
POM, CYIIECTBEHHO OrpaHUYMBAIOIIUM BO3MOXHO-
CTM M3YYEHUSI W UCMOJb30BaHUSI 4YeJIOBEUECTBOM
KOCMHUUYecKoro npoctpaHcTBa. K HacTosiiemy Bpe-
MEHU OOBIYHBIMU SIBJISIIOTCS DKCNEAUIIMY HAa OKOJIO-
3eMHbIe OpOMUTAJIbHBIE CTAHILIMM IJIUTEIHLHOCTBIO OT
noJyiyroja u 6ojee. BaxkxHbIM (hakTOpOM TIpU TIaHU-
POBaHUM TaKUX JTUTENbHBIX KOCMUYECKUX TI0JIETOB
SIBJISIETCSI BO3/IEHICTBUE paauallii Ha YJIEHOB 9KUIIa-
Xka [1—3], npuyeM mo3a pagualiu, HoaydaecMasi Koc-
MOHAaBTOM B KOCMHUUYECKOM T10JIeTe, 0O0yCI0BIeHa O/~
HOBpEMEHHBIM BO3ACHCTBUEM Pa3INYHbIX UCTOYHU-
KOB pamuauun. Tak, no3el paguanuu Ha 6opty MKC
MOTYT OBITh OOYCJIOBJICHBI TPEMSI NICTOYHUKAMMU [2, 4,
5]: ramakTnyeckumMu Kocmudeckumu gydamu (I'KJT),
paguaoHHBIMU TTosicamu 3emuu (PI13), u conHed-
HBIMU POTOHHBIMU coObITUsIMU (CIIC).
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Ho mommMo ToOro, 4ro mo3oBoe mojie Ha OOpTy
MKC dopmupyetcs pa3IudHbIMUA UCTOYHUKAMU pa-
JIHUALIU, UICTOUHUKY 3TOM pagualiu eile UMeIoT I1-
HAMUUYECKYIO TIpUPONY W/WIN SIPKO BBIPAXKEHHYIO
aHM30TpoIuio. 1 n3ydyeHus Kak BpeMeHHOI a1Ha-
MUKM, TaK 1 aHX30TPOITMHU ITOTOKOB KOCMIYECKOi1 pa-
IVAAN IPY TOMOIIY CUCTEMEI JO3UMETPOB, BBITIOJI-
HEHHBIX B BUJIE TEJIECKOIIOB MOIYITPOBOIHUKOBEIX JIE-
TEKTOpPOB, OblJa pa3paboTaHa Hay4dHas amrapaTrypa
“TPUTEJDB”, BxomuBIlIasg B COCTaB KOCMHYECKOTO
akcriepuMmenTa (KD) “Marpemka-P”. KD “Marper-
Ka-P”, B cBolo ouepenp, SIBASIETCSI KOMIUICKCHBIM,
MHOTO3TAITHBIM KOCMHMYECKUM BKCIIEPUMEHTOM,
MpeaHa3HAYeHHBIM IJISI U3YYeHUSI IMHAMUWKY paaua-
LIMOHHOI 00CTAaHOBKM Ha Tpacce IMoJjieTa U B OTceKax
MKC, B KOTOpOM IIPUHUMAIOT y4yacTHe KaK pOCCHUii-
CKHe, TaK M 3apyOexkHbIe HaydHbIC Tpynmbl. Jlo3m-
Mmetprdeckas armraparypa “TPUTEJIbB” pa3pabora-
Ha B paMKaX coOTpygHu4ecTBa Mexay LleHTpoM sHep-
reTMYeCKUX HCcemoBaHnii BeHrepckoil akagemMuu
Hayk (MTA EK) u I'ocynapcTBEeHHbIM Hay4YHBIM 1I€H-
tpoM Poccuiickoit @enepauyn — MHCTUTYTOM Me-
JTNKO-O0MOJIOTUYECKUX ITpodiieM Poccuiickoii akame-
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mun Hayk (THLL P® — MMBII PAH). lo3umerp
“TPUTEJIb” npemHazHavacs OjIsi M3y4eHUs JUHA-
MUKHU JO30BBIX HArPy30K M aHU30TPOIIMU ITOTOKOB
3apSKEHHBIX YacTHUIL B pa3IMYHBIX ToukKax Ciryxke0-
Horo monayJist (CM) poccuiickoro cermeHTa Meorcdy-
HapooHnoil kocmuyeckoi cmanyuu (PC MKC) ¢ nonon-
HUTEIbHON BO3MOXHOCTBIO M3MEPEHUII B OPYTUX
monyisix PC MKC. B coctaBe KOCMHMYECKOTO IKCIIe-
puMeHTta (KD) “Marpemika-P” Ha PC MKC no3u-
meTp “TPUTEJID” skcmmyaTUpoBaicsl ¢ CEPEIUHBI
okTs10ps1 2017 1. mo cepenuHbl okTsI0pss 2020 1. TlTo-
IpoOHOe omnucaHue HayyHoii ammapaTtypbl (HA)
“TPUTEJIb” npencrasieHo B paborte [6].

B manHOI1 ke cTaThe MpeacTaBiIeHbI TPEIBAPUTEThb-
HbIE PE3yJIBTaThl 06PabOTKN TO3UMETPUIECKUX TaH-
HBIX, noay4YeHHbIX Ipu mmomomn HA “TPUTEJIB”,
oIfnvcaHue METOIUKM OO0pabdOTKM 3TMX HAHHBIX, a
TakXe OOCYXKIAIOTCS METOAWYECKUE ACIIEKThI, CBSI-
3aHHbIE C PETUCTpaLlMEN MOMIOLIEHHON 103bl pagua-
MW TIPU TIOMOIIY OOWHAPHBIX KPEMHHEBBIX ITOJTY-
MMPOBOTHUKOBBIX TETEKTOPOB M MPHU ITOMOIIU TeJle-
CKOITOB JIETEKTOPOB, COCTOSIIIINX M3 ABYX OMWMHAPHBIX
KPEMHUEBBIX TOJIYIIPOBOJHUKOBBIX JIETEKTOPOB,
YCTAHOBJICHHBIX OJIMWH IO APYTMM U BKJIOYEHHBIX B
COBMIANATEIHLHBIN PEXUM PETUCTPAILINU 3aPSKEHHBIX
YaCTHIIL.

METOAMNKA OBPABOTKHN
JOSUMETPUYECKUX TAHHBIX
HAYYHOW AIITIAPATYPHI “TPUTEJIb”

Comnacho [6], HA “TPUTEJIb” npengHa3HadyeHa
TSI UBMEPEHUS IMHAMUKY 03Bl 1 aHU30TPOIINH I10-
TOKOB 3apsi>KeHHBIX YaCTUIL Ha Tpacce I10JIeTa Opou-
tanbHOM ctanun MKC. Ammmaparypa “TPUTEJIB”
COCTOUT M3 TPYIIMbI AETEKTOPHBIX OJIOKOB, U OAHOTO
uHTepdeiicHoro o6Jioka. JlaHHbIe, TTOJIydYaeMbIe ¢ Mo~
momipio HA “TPUTEJIB”, mo3BonsioT MpoOBOIUTH
W3y4eHHe NUHAMMUKU ITOIJIOIIEHHOM M03bl, M3y4aTh
CIIEKTpPHI SHEproBulaecHU n cinekTphl JITID 3ape-
TUCTPUPOBAHHBIX ITOTOKOB KOCMUYECKOTO M3JIyde-
HUS, ompeaesaTh Ko3(h(dUIIMEHTh KayecTBa MOHU-
3UPYIOIIMX KOCMUYECKUX M3JIyYeHUil, a TakkKe —
M3y4aTh aHU3O0TPOITMIO TOTOKOB MOHU3UPYIOLINX 13-
nyuyennit Ha PC MKC. HA “TPUTEJIB” npencras-
JIsIET cO0OIi TPU B3aIMHO MEPIIeHANKYIISIPHBIX TEJe-
CKOIa IO IBa MOJIHOCTHIO 3aMEIIEHHBIX KPEMHUEBBIX
nerekropa B Kaxaom (turm — CANBERRA, ToniuHa:
~300 MxM [6]). Perucrpariys 4acTul HOHU3UPYIOIIIE-
ro nanydenus B anmaparype “TPUTEJIb” nponsBo-
JIUTCS C UCITOJIb30BAHMEM MMEHHO 3TUX TpeX TeJie-
CKOITOB IIOJTYIPOBOTHUKOBEIX KPEMHUEBBIX IETEKTO-
poB [6]. Atnapatypa “TPUTEJIb” 6blna ycTaHOBIEHA
B CiyxxedoHoM monyiie (CM) poccuiiCKOro cerMeHTa
MKC na maHensix 221 u 222 1o j1eBoMy 0OpTY, MEXITY
paboYnM OTCEKOM OOJIBIIOro AuaMeTpa M padouyum

KOCMHWYECKHE NCCITEJOBAHUWA

TOM 61 Ne 1

OTCEKOM MaJjioro nuamerpa. BHelrHuit Bua CMOHTH-
poBaHHOI Ha 3Tux nanexssx HA “TPUTEJIb” npen-
cTaBjieH Ha puc. | (uHTepdelicHbIl OJIOK U OIWH U3
TpeX NETEKTOPHBIX OJIOKOB, OPUEHTUPOBAHHBIN 10
HarpasjeHuIo X, TTOKa3aHO BhIHOCKaMM). OpueHTa-
nus teaeckornioB nerekropos HA “TPUTEIJIB” or-
HocuTelIbHO Bcert MKC B 11eloM mpeacTaBieHa Ha
puc. 2 (mpuBomutcs cornacHo [7]). Y13 puc. 2 Bun-
HO, UTO HarpaBjieHUe Z TeJeCKOIOB JETeKTOPOB
HA “TPUTEJIB” opueHTMpOBaHO B 3¢HUT (OT 3eM-
JIN), B TO BpeMsI KaK HarpaBieHUsI X 1 Y oprueHTUpoBa-
HBI, yauTbeiBast pacrionoxenue HA “TPUTEJID” na e-
BoM 6opTy CM MKC, COOTBETCTBEHHO, ITO HaITpaBJIe-
HUIO BekTopa ckopoctu asmxkeHuss MKC mo ee
opouTe BOKPYT 3eMir, U MEePHeHAUKYISIPHO 3TOMY
HaIpaBJICHUIO.

Kak yxe ynomMuHanoch, 1o3uMeTpuyeckast amnma-
parypa “TPUTEJIb” no3BojseT noayyarh JaHHBIE O
MOTOKaX KOCMUYECKOM pagualiuiu, perucTpUpyeMbIX
9TOI anrapaTypoii, — Kak B BUIE CIIEKTPOB OT cpaba-
ThIBAHUI OMHOYHBIX IETEKTOPOB (CIEKTPbI IHEPTO-
BBIICICHMIT), TaK U B BUAe criekTpoB JITID, momygae-
MBIX TIpU cpabaThIBAHUM IBYX JETEKTOPOB B PEXUME
COBITaJEHUI.

IMepBranbie no3nMerpndeckue nanHaeie HA “TPU-
TEJIb” mpencraBisiioT co00i 3aKOAMPOBAHHBIC I10
ONpeleICHHOMY aJITOPUTMY MAaCCHBBI OWHapHBIX
¢daiinoB c pacimupeHuem *.trt. HayuyHas anmaparypa
“TPUTEJIb”, Ha ocHOBE BCTPOCHHBIX B €€ OOPTOBOE
ImporpaMMHOe MaTeMaTudeckoe ooecrieueHue (I1IMO)
aJITOPUTMOB, ITO3BOJISIET aBTOMAaTUYECKU Pa3neisiTh
Bkian ot PII3 (ot BuyrpeHHero PI13 — IOxHO-AT-
JJaHTU4YecKass AHoManus, najiee B Tekcte FOAA) u ot
I'KJI B moslyyaeMble CIIEKTPbl SHEPTOBBIICICHUN U
criekTpsl JITID. A UMeHHO, UCXOIHBIE MAaCCUBHI OM-
HapHBIX (aiiyioB ¢ pacmpeHreM *.trt m3HAYaJIbHO
SIBJISIIOTCS pa3AeIeHHBIMHU IO YEeThIPpEeM KaTeTOPUSIM:
CIIEKTpHI, IoiiydeHHBIe BHyTpu HOAA 3a 90 muH,
cnekTpbl, noaydeHHble oT I'KJI (T.e. BHe FOAA) 3a
90 MUH, CIIEKTpHI, TToaydeHHbIe BHYTpU FOAA 3a on-
HU CyTKHM, U CIIeKTpHI, moaxydeHHbIe oT ['KJI (T.e. BHE
FOAA) 3a ogau cytku. s KaxXXmoro Tejeckomna Je-
TEKTOPOB B paMKax KaxkKI0¥ 13 YEThIPEX KaTeropuii B
OMHapHBIX (haiiylax IpencTaBiIeHbl KaK TaHHEIE II0
SHEPIroOBbIICICHUSIM, TaK U 110 criekTpaM JII1D, mo-
JIydeHHBIE, COOTBETCTBEHHO, B PEKUME PETUCTPaLlUU
OOWHAPHBIM JIETEKTOPOM U B pPEXKMME PEeTUCTpalluu
IBYyMsI OE€TEeKTOpaMu TeJIeCKOoma, BKIIOYEHHBIMU B
CXEMY COBITaACHUIA.

ITocne mporpaMMHOIT AeIIM@PPOBKUA 3TUX JaH-
HBIX B TEKCTOBBII (hopMaT IIpencTaBIeHUST MHPOP-
Malliy CTAHOBSTCS OOCTYIHBIMM IJIs U3YYEeHUS U
aHaJaM3a JaHHBIE O CIICKTpaX 3HEProBBIOCICHUI U
criektpax JITID kak BHyTpu, Tak U BHe FOAA, npu-
YyeM C IByMS BapuaHTaM1 BpEMEHHOT0 pa3pelieHus
— 90 MuH 1 ogHU CYTKH. JIJIs TTOC/IeayIOIIero aHa-
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JleTeKTOpHbII 010K
nosumetrpa “TPUTEJIB”

MTANFOADS - BLE DPAST HUNCAY

Puc. 1. HA “TPUTEJIb”, ycraHoBiaeHHast Ha naHesx 221 u 222 CinyxeoHoro moayiast MKC.

JM3a ObUIM HCIOJb30BaHbl JaHHBIE C BPEMEHHBIM
pa3pelnieHueM B OIHM CYTKH, KakK IO CIeKTpam
DHEProBbIAEIEHUI, Tak U Mo cnekTpam JITID, kak
IS cllydasi perucTpallMd TOTOKOB KOCMUYECKOM
pamuanuu BHyTpu FOAA, Ttak u BHe ee (ot I'KJI).
IMpuknagHoe MaTeMaTU4ecKoe obecrieueHue, He-
obxoauMoe 1151 U3BJIeUEHHUS 3TOU nMHPOpMaLUU U3
OuHapHBIX (haiiioB TaHHBIX *.trt, ObLIO pa3dpaboTa-
HO C UCIOJIb30BAHUEM CPEJIbl BU3YyaJIbHOTO MPOTrpamM-
mupoBaHus National Instruments LabView 2013.
IMpumep pesynbTata AeIMPPOBKU JO3MMETpUYE-
ckux ganHbix HA “TPUTEJIb” u3 ounapHbIX daii-

KOCMMWYECKHUE UCCIIEJOBAHUA

JIOB JaHHBIX *.trt B TEKCTOBOE IIPEACTaBIEHUE TIPe/ -
ctaBiaeH Ha puc. 3. CTpyKTypa TEKCTOBOTO (paitima
JaHHBIX, IPEICTaBJICHHOTO HAa puUC. 3, COCTOUT U3
3arojoBKa, M U3 AEBITU CIAEOYIOIIUX MOCIe 3aro-
JIOBKA CTOJIOLOB JaHHBIX. B 3aronoBke Imoka3biBa-
eTCS TUI 3allMCAaHHBIX HO3UMETPUYECKUX HAHHBIX
(BHyTpM 1 BHe FOAA, BpeMeHHOe pa3pelieHue —
90 MUH WJIM OIHU CYTKHM, B JaHHOM cjiydae IIpel-
CTaBJIEHBI JaHHbIE C BpEMEHHBIM pa3pellieHUeEM O/~
HHM CYTKM), KOJIMYECTBO KaHAJIOB (3TO 3HAYeHHE
paBHO 128), TeMIiepaTypa AETEKTUPYIOIINX OJIOKOB
B rpanycax lleabcusi, MOMEHT BpeMEHU OKOHYaHUSI
Ne 1

TOM 61 2023
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Puc. 2. Opuenranus teneckonoB nerekropoB HA “TPUTEJIb” otHocutensHo MKC.

perucTpanuy JaHHBIX JeTeKTopoMm). CToaOoub Xe,
mocJjie1oBaTeIbHO, IPEACTaBIsIOT coboii (ciieBa
HamnpaBo):

— MepBbIii cTOJIOE1] — HOMepa KaHaJioB (o1 0 mo 127)

— BTOPOI, TPETUI U YETBEPTHINA CTOJIOLIBI (IeTeK-
TOpHBIE 010K X, Y11 Z COOTBETCTBEHHO) — KOJIMIECTBO
OTCUYETOB B KaXKIOM 13 KAHAJIOB /IS PEXKUMA TIETEKTUPO-
BaHMsSI MOHU3UPYIOLLIEH panyaliiy OMTUHAPHBIMU KPeM-
HUEBBIMU TTOJTYITPOBOIHUKOBBIMU IETEKTOpaMU

— IISATBIN, IIECTOM M CEAbMOI1 CTOJIOLBI (IETEKTOP-
Hble 0J10kM X, Y 11 Z COOTBETCTBEHHO) — KOJIMYECTBO
OTCYETOB B KAXKIIOM U3 KaHAJIOB IIJIsI peXXrMa IeTeKTU -
pOBaHMSI MOHU3UPYIOLICH pamualuy TeJeCKOIIaMU
KPEMHUEBBIX ITOJyIIPOBOOHUKOBBIX IETEKTOPOB (pe-
KM COBITaJCHUIA)

— BOCBMOI M JEBSTBIA CTOJOLBI — CIIy>kKeOHas
TexHU4ecKass MHpopMaLysl (HOMep CYETYMKA U HO-
Mep uHTepdeicHol maaTel AeTeKTopa), ISl Aajlb-
HEMIIIEero aHaJIM3a HE UCIIOJIb30BaJIMCh.

Hanee MO MOJIyYeHHBIM MaHHBIM JUISI COOTBET-
CTBYIOIIMX CYTOK BBIYMCIISUTACH TOTJIOIIEHHAs 103a
(B kpemHuu). CornacHo [8], morsiolieHHas ao3a
MOHU3UPYIOIIEro uaayyeHusi D paBHa OTHOLIEHUIO
cpenHeii aHepruu AE, nepegaHHOW MOHU3UPYIOIIUM
WU3JTyYEHUEM BEIIECTBY B dJIEMEHTapHOM 00BbeMeE, K
macce Am BellecTBa B 3ToM obbeme: D = AE/Am.

KOCMHWYECKHE NCCITEJOBAHUWA

TOM 61 Ne 1

Maccy Am “pabouero Tefa” neTeKTopa Jerko BbIlYUC-
JINTh, UcXonsl U3 (GopMbl AeTekTopa (LUWJIMHApP) U
YTOUYHEHHBIX TaHHBIX IO €T0 MapaMeTpaM, KOTOphIe
MPUBOJUT B JOTOJHEHUSX K JOKYMEHTAlIMM Ha arl-
napatypy “TPUTEJIb” ee paspadotuuk, MTA EK
(panuyc 8.4 mm, tonmuHa 300 MkM, adhdekTrBHasS
IJI0LIa b TOBEPXHOCTH JeTEKTOpa 222 MM?), a TaKXKe
3Has IUIOTHOCTb KpeMHust p = 2.33 r/cm>. Jlanee BbI-
YUCJISITUCh 3apETUCTPUPOBAHHbBIC B KaXIOM U3 Ka-
HaJIOB aHaJIu3aTopa DHEPTOBBIIEICHUS KaK MPOU3-
BeICHME 3apETUCTPUPOBAHHOTO B COOTBETCTBYIOIIEM
KaHaJle aHaJIN3aTopa KOJTMIeCTBa OTCUYETOB Ha 3HAYe-
HUE KaTUOPOBOYHOU KPUBOIi, COOTBETCTBYIOIIEE HO-
Mepy KaHaJia, J1Jisi KOTOPOTO BBIYMC/ISIETCS SHEPTOBbI-
JesieHue (BCero KaHajaoB, Kak y>Ke YITOMUHAJIOCh, 128).
Cpennsist sHeprus AE BEIUMCIISUIACH KaK CyMMa BCEX
STUX IPOU3BEACHUI (3HEPTOBBINEISHUIA, 3aPETUCTPU -
POBaHHBIX B KaXkJIoM M3 128 KaHAJOB aHaJIM3aTopa).
KpuBble KainbpoBOK AETEKTUPYIOLIUX OJOKOB J0-
suMeTpa “TPUTEJIb” Obuin npenocTaBiieHbl HaM
HaIllMMU BEHTEPCKUMM KOJIJIeTaMUd — pa3paboTdyn-
kamu HA “TPUTEJIB” (puc. 4) wist BceX TpeX B3auM-
HO OPTOTOHATBHBIX OJIOKOB AeTeKTupoBaHusi. Heooxo-
IMO YTOYHUTH, YTO YMCJICHHBIC 3HAYCHUS KaJIMOpO-
BOK HACTOJIbKO OJIM3KM IpYr K OPYTY, YTO, Oymay4u
MpencTaBJIeHHBIMM Ha TpaduKe, 3TU JaHHBIE TTpaK-
TUUYECKU CIAUBAIOTCS MEXKIY COOOIA.

2023
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TRITEL Spectrum Type 5 (inside SAA)
Channels: 128
Temp X 30,50
Temp Y 29,50
Temp Z 29.00
Stop time: 06.10.2020 0:00:00
Channel_number Spectrum _X Spectrum_Y Spectrum_Z Sp_COINC_X Sp_COINC_Y Sp_COINC_2Z Counter u_Io
0 0 0 0 0 0 0 0 15
1 4 1 1 4 0 0 0 15
2 1 1 1 0 0 1 0 15
3 7 2 0 7 1 0 0 15
4 18 0 2 12 0 2 ] 15
5 T4 1 5 39 1 2 0 15
6 150 4 K] 81 3 12 0 15
7 395 21 B4 209 12 35 0 15
] 559 74 170 n 33 81 0 15
9 708 169 323 360 88 160 ] 15
10 624 347 451 294 181 207 0 15
1 734 732 775 316 335 359 0 15
12 385 ar2 637 169 394 265 ] 15
13 gl 567 n 80 215 106 ] 15
14 155 iz 232 62 116 84 0 15
15 113 195 161 27 69 49 0 15
16 108 178 133 32 49 KL 0 15
17 68 126 13 27 Rl 33 0 15
18 52 85 67 20 26 17 ] 15
19 53 Il 63 16 17 19 0 15
20 51 64 63 15 24 20 0 15
2 43 55 69 13 12 1 0 15
22 32 53 48 9 10 11 0 15
23 40 56 44 15 15 6 ] 15
24 xS 66 29 12 25 5 ] 15
25 42 3 59 15 7 17 ] 15
26 41 42 28 13 12 8 0 15
27 28 48 47 7 14 12 0 15
28 r 41 42 10 1" 13 0 15
29 36 30 40 12 10 1 0 15
30 37 30 30 14 10 9 0 15
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Puc. 3. [Ipumep nemmcdpoku no3umerpudeckux naHHbix HA “TPUTEJIb” u3 daiinoB naHHBIX *.trt.
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+ bnok “TPUTEJIb”_X

* biok “TPUTEJIL”_Y
* biok “TPUTEJIb”_Z

0
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Howmep kanana

104 112 120 128

Puc. 4. KaiubpoBouHbIe KpUBbIE (IO 9HEPTOBBIACIECHUSIM) TPEX B3aUMHO TMEPIEHIUKYJISIPHBIX 0JI0OKOB JIETEKTUPOBAHUSI 10-
suMeTpuueckoii annaparypsl “TPUTEJIB”.
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Puc. 5. Kaym6poBouyHbsie KpuBbie (1o JITID) Tpex B3auMHO NepreHINKYISIPHBIX 0JI0KOB TeTEKTUPOBAHMST JO3UMETPUYECKOI

anmnaparypsl “TPUTEJIb”.

Takum o6pa3om, MomIOILIEHHAS 403a B eAMHUIIAX
usMepeHuss MIp, KOTopylo 3aperucTpupoBall OdU-
HOYHBII IETEKTOP KaXKIOTO M3 TPeX HO3MMETpUde-
ckux 60okoB HA “TPUTEJIB”, MoxXeT ObITh MOy~
YyeHa KaK OTHOIIICHME YK€ BIYMCICHHOMN HAMHU Cpe/-
Helt sHeprum AE K TaKKe YK€ M3BECTHOI HaM Macce
JneTekTopa Am, 1 TOMHOXEHHOE Ha YUCJCHHBIN KO-
3¢ OULIMEHT, TTO3BOJSIONINI TIpeobpa3oBaTh Mera-
BJIEKTPOH-BOJIBTHI B IKOYJIN (IJISI ITOJIyYESHMS UTOTO-
BOTr0 3HAYEHUSI MOMJIOIIEHHON 103bl B MIp 3TOT KO-
sppuument 6ymer paseH 1.6 - 10°'9). Jlna Toro,
4TOOBI IIOJIYYUTh OKOHYATEIbHBII PE3yabTaT B BUIE
BpPEMEHHOI 3aBUCUMOCTH CYTOYHOII MOIITHOCTHU JI0-
3bI, 110 BBIIICOITMCAHHOMY AJITOPUTMY IO CIIEKTpaM
SHEProBbIICICHUN OTAEJIbHO PACCUNTHIBAIUCH TO3bI
BHYTpU 1 BHe FOAA, a 3aTeM OHU CYMMUPOBAJIUCD,
JIaBasi B UTOTE TIOJIHYIO CYTOYHYIO MOIITHOCTb JO3bI.

Taxoke O6bLU1a BBIYMCIIEHA MTOMIOIIEHHAS 103a C UC-
MOJIb30BAHUEM TTOJTyUeHHBIX C TEJIECKOIOB MOIYIPO-
BOJIHUKOBBIX KPEMHUEBBIX IETEKTOPOB TaHHBIX IO
criektpam JITID. CorracHo MeToIMKe, TIPEICTaBIICH -
HOM B paborte [9], momIoieHHas 103a B 3TOM cJIydae
MOXKeT OBITh BhIUMCIIEHA 110 popmydte (1):

[}

‘max

D=4nx1.6-10° xLxLx I(F(l)xl)dl, ()
p G

ly

rae D — nomioleHHas 103a B KPeMHHUU; p — TUIOT-
HocTb KpeMHU (2.33 r/cMm?®); G — reoMeTpUYECKUii
¢dakTOp Teaeckora AEeTEKTOPOB (II0 YTOUHEHHBIM
JaHHBIM, KOTOPbIE TIPUBOJIUT B JOTOJHEHUSIX K J10-
kymeHTauuu Ha HA “TPUTEJIB” ee pa3zpaboTyuk,
MTA EK, oH paseH 5.1 cMm? - ¢p); F(/) — KOIUYECTBO

KOCMUYECKHUE UCCIIEJOBAHUA  T1oM 61  Ne 1

OTCYETOB CYeTa B COOTBETCTBYIOIIEM KaHaje; [ —
cpenHue JITID misi cOOTBETCTBYIOLIEro KaHajua IO
JNIaHHBIM KaauOpPOBOUYHBIX KPUBLIX; /y, /.y — MUHU-
MaJIbHbII 1 MAaKCUMaJIbHBIN KaHaJl aHaiu3aTopa (1 u
128 KaHaJl COOTBETCTBEHHO).

MNmenHo aTta dopmyiia 1 ObUIa UCITONIb30BaHA IS
pacyeTa norIoLIeHHOM 03kl 110 criekTpam JITTD, momy-
YyeHHBIM TesieckoraMu netekropoB HA “TPUTEJIDL”.
Kak n B ciydae ¢ pacyeToM ITOIJIOIIEHHOM HO3BI I10
JIAaHHBIM OIMHAPHBIX AETEKTOPOB, PACYETHI ITOIIOIICH-
HOI1 TO3HI 110 IByM IETEKTOpaM, BKIIIOYEHHBIM B COB-
MagaTeabHbIiA peXXrM (TEJIECKOIIbl), BEIUCh IO CIIeK-
TpaMm JIT1D, moaydeHHBIM MO OTIAEIBHOCTH BHYTPHU U
BHe FOAA, a 11ociie 3Toro pe3ysIbTaTbl CYMMUPOBAJINCH,
00pas3ys MOJHYI0 CYTOYHYIO MOIIHOCTH mo3bL Ilocie
3TOro ObLIa IOCTPOSHA BpeMEHHAsT 3aBUCUMOCTD IT0JI-
HOI CYTOYHOI MOIIHOCTH JI03bl, TOJIyYYEHHOM MO JaH-
HbIM TesieckonoB aeTekropoB HA “TPUTEJIB”.

Kpuseie JITID — kaanbpoBok (puc. 5) IeTeKTU-
pytoiux 6jiokoB no3umerpa “TPUTEJIb”, HeoOxo-
IUMBbIEe IUISI 3TUX pacyeToB, ObUIM TIOJYYEeHBI U3
MPENOCTABJICHHBIX HaM HAIlMMU BEHTEPCKUMU
KoyuteramMu — paspadboruukamu HA “TPUTEJIB”
JIAaHHbBIX TI0 3HAUYEHUSIM SHEPrOBbIAEICHU B KaHa-
Jax u u3 onpeneiieHus JITID kak ¢pu3ndyeckoii Beau-
YUHBI COMIacHO [7], MyTeM ydeTa TOJIIUHBI 1eTEK-
topa (300 MKM) B KayeCcTBe €IMHUIIBI JUIMHBI ITyTU
3apsi>KeHHOM YacTUIIbl B BEIIECTBE AETEKTOpa U 1MO-
MpaBovYHOro koadduireHTa, Mo3BOJISIOIIETO YYECTh
B UTOTOBOM YMcJIeHHOM 3HaueHuu JII1D perucrpa-
LU0 IETEKTOPOM T.H. KOChIX MPOXOXAEHUM (T.€. 3a-
PSKEHHBIX YaCTHULL, HAJIETAOIIUX TTOJ OCTPbIM YIJI0OM
K TIJIOCKOCTU MOBEPXHOCTU JAETEKTOpa, U MPU ITOM

2023
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Puc. 6. BpemeHHast 3aBUCMMOCTb CyTOYHOI MOLLIHOCTU J03bl, TTOJIyYEHHOI 110 TaHHBIM ONMHOYHBIX eTekTopoB HA “TPUTEJIB”.

MPOXOISIIINX Yepe3 00a AeTeKTopa TeJiecKolla). 3Ha-
YeHHe 3TOro MOMPaBOYHOIO KoadduimeHTa s pa-
JINyca NeTeKTOPOB 8.4 MM M paCCTOSTHUSI MEXKIY HUMU
8.9 MM (yTOUHEHHOE 3HaYCHUE PACCTOSTHUS MEXY Jie-
TEKTOpaMU TEJIECKOTIa MOJyYeHO OT Pa3pabOTYMKOB
HA “TPUTEJDB”) cocrasnsier 1.198. [1pu 3TOM, Kak u
IUJISL cJTydasi ¢ KaTuOpoBKaMMU 110 SHEPTOBBIIEIEHUSM,
HEOOXOIMMO YTOUHUTh, YTO YHWCJIEHHbIE 3HAYCHUS
JITID — kanuOpOBOK Ha pUC. 5 HACTOIBKO OJIU3KU IPYT
K IPYTY, 4TO, OyIy4u TMpeacTaBIeHHbIMU Ha rpaduke,
5TU JAHHbIE NPAKTUYECKHU CIMBAIOTCS MEXIY COOOI.

PE3VIILTATBI ObPABOTKH
JO3SUMETPUYECKUX TAHHBIX
HAYYHOW AIITIAPATYPHI “TPUTEJIbB”
N X OBCYXIEHUE

Ha puc. 6 mpencraBieHa BpeMeHHasi 3aBUCUMOCTD
CYTOYHOI MOIIHOCTH OO3bl, MOJYYCHHOM IO IaH-
HBIM OOMHOYHBIX nerekropoB HA “TPUTEJIL”.
Boiny ucronb3oBaHBI ITOJYYEHHBIE B pe3ylabTaTe
00paboTKM II0 IIPEACTABJICHHOM BBILIEC METOMIUKE
JIO3UMETPUYESCKHE TaHHBIE IJIsI BDEMEHHOIO MHTEP-
Bajna c 1.VI1.2020 mo 15.X.2020. Ha puc. 7 npencras-
JIeHa aHaJIOTUYHAasI 3aBUCUMOCTbD, IIOJIydeHHasl B pe-
3yJIbTaTe 00pPabOTKU JAHHBIX TEJIECKOIIOB AETEKTO-
poB HA “TPUTEJIb”, naga Toro xXe caMoro
BpemeHHoro nHtepBaia (c 1.VI.2020 o 15.X.2020).
Ha puc. 8 npuBeneHa BpeMeHHasi 3aBUCUMOCTD BBI-
cothl opouThl MKC (BBICOTa amioTes ¥ BEICOTA IIEPHU -
rest opoutsl). Ha puc. 9 B kauecTBe mpumepa IIpuBe-

KOCMMWYECKHUE UCCIIEJOBAHUA

meHbl crekTpbl JI[1D, molydyeHHBIE TelecKOoIlaMu
nerekropoB HA “TPUTEJIB” Bue FOAA (nanens (a)
puc. 9) u BHyTpu FOAA (nmaHensb (0) puc. 9) 3a onHU
cytku ¢ 00:00, 6 okTa6ps 2020 r. mo 00:00, 7 okTI6-
ps1 2020 1.

W3 puc. 7 cTaHOBUTCS OTYETIIMBO BUIMMOM aHM-
30TpOMNMs J1030BOrO TMOJIsI B 00JacTU, B KOTOPOI
cmoHTUpoBaHbl Ha PC MKC nerekTopHEIE OJIOKU
HA “TPUTEJIb”: no3oBast Harpy3ka c HallpaBjie-
Hus Y npuMepHo Ha 30—35% Bbllie, yeM aHAJTOT Y-
Hasl Harpy3Ka ¢ HarpaBiaeHuid X u Z. AHaJIOTUYHBIE
pacXoXJIeHUs B TO3UMETPUUYECKUX NaHHBIX, TOJIY-
YEeHHBIX B pe3yjbraTe oOpaboTKU MOKa3aHUM onu-
HOYHBIX IeTEKTOPOB, CYIIIECTBEHHO MEHbIIIE, U OHU
YKJ1aJIbIBAIOTCSl B MMOTPELIHOCTh OMpPEaeIeHUS 1035l
nerektopamu HA “TPUTEJIB” (cormacHo [6], aTO
3HauyeHue paBHoO 20%). TeMm He MeHee, ClIeayeT OT-
METUTH, YTO U3 CPAaBHEHMS pHUC. 6 U puC. 7 BUIHO,
yTto 60Jsiee BBICOKME 3HAUYEHUSI MOIIHOCTU A03 Ha
puc. 6 IeMOHCTpUpPYeT HallpaBieHUe Z, B TO BpeMs
KakK U3 puc. 7 cliefiyeT, 4To 6oJjiee BHICOKUE 1030BbIie
Harpy3kKM perucTpupyloTcsl ¢ HarpaBieHus: Y. AHa-
JIOTUYHBIM 00pa30M, HaMEHbIIINE MOTOKA KOCMHU-
YeCcKOW paavalnuu Takxke (PUKCUPYIOTCS C pas3inu-
HbIX HaMNpaBJeHUIi: MO NaHHBIM C ONMHOYHBIX Je-
TeKTopoB (puc. 6), 3TO HampaBjieHue Y, a To
JaHHBIM C TEJIECKONOB JIeTeKTOpOB (puc. 7) — 3TO
HanpaBieHue X.

ITono6Hasa “cTpaHHOCTBH” B MPOSIBIEHUM 3P deK-
TOB aHMW30TPOTIUY CTAHOBUTCS 0OJIee MOHSATHOM, ec-
Ne 1

TOM 61 2023
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Puc. 7. BpemeHHast 3aBUCUMOCTb CyTOUHOI MOILIHOCTH 103bl, MOJTY4eHHO# Mo JaHHBIM TesieckonoB aerekropoB HA “TPUTEJID”.
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Puc. 8. BpeMeHHas 3aBUCUMOCTb BBICOTEI opouThl MKC (amoreii u nepureii).

JIM OT OpUEHTALIUU TeJIECKOIIOB AeTeKTOpoB (X, Y Z)  (oT 3emMn) 1, TaKUM 00pa30oM, 3TOT TEJIECKOIT IeTeK-
MEepEeUTH K MX 3aIIUIIEHHOCTH C YIETOM X OPUEHTa- TOPOB 3alUINEH NPAKTUISCKNA TOJIBKO OTHUM JIMIIb
LIMM B TIpocTpaHcTBe. Kak yxe ynmomMuHanoch, U3  1ortojkoM CM MKC u ob6opynoBaHUEM, CMOHTUPO-
puc. 2 BUJHO, YTO HaIpaBjieHue Z TeJIECKOIIOB Jie- BaHHBIM Ha ITOTOJIKE B paifoHe ImaHeseit 221 u 222.
tektopoB HA “TPUTEJIB” opuentupoBaHo B 3eHUT HampasieHue X opueHTUPOBAHO BAOJIb OCH CTAaHILIUU

KOCMUYECKHUE UCCIEJOBAHUA TtoM 61 Ne 1l 2023
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Cpennue JITID B kaHane, kaB/MKM

Puc. 9. ITpumepsl criektpo JIT1D, 3apernctpupoBanabix HA “TPUTEJIB” (1manens (a) — BHe obsact FOAA, manensb (0) — BHYT-

pM 3TOit 00J1aCTH).

M0 HaMpaBJIEHUIO BEKTOpa CKOPOCTU ABUXKEHUS
MKC u u3 puc. 2 caeayeT, UTo TeJIECKOIl AETEKTOPOB
HA “TPUTEJIb” ¢ 3Toro HampaBiaeHHUS 3allUIIacT
npakTiudeckn Bes ctaHmuss MKC 1 Bce o0opymoBa-
HUE, PACIIOIOKEHHOEe B OTCeKaxX CTaHIIUM, CMOHTHU-
poBaHHEIX criepenn oT CiayxebHoro monynst MKC.
Hanpasnenue xe Y, — ciienyeT u3 puc. 2, — OpMEHTH-
pOBaHO TIEPIEHAVKYJSIPHO HAIPaBJICHUIO BEKTOpa
ckopoctu amkeHnst MKC 110 ee opobute BOKpyr 3eM-
1, a yauteiBag, ato HA “TPUTEJIb” cMmonTHpoBaHa
Ha JieBoM 0opTy CM MKC, oKa3bIBaeTCs1, YTO C 3TOTO
HanpasiaeHus Tejaeckon nerekropos HA “TPUTEJIB”
3allyIaeT Julllb oo1mrBKa CiyxkeoHoro momyJist MKC,
3araHeabHOe 00OpYJOBAHUE U MaTepuall MaHesel,
Ha KoTophix cMoHTHpoBaHa HA “TPUTEJIB” BHyT-
PM 3TOTO MOJYJIS.

Takmm o6pa3zoM, MaKCMMaIbHbIC 3HAYCHMST MOIII -
HOCTH J03bI C HaIIpaBjeHMWs Y, BUIMMEBIE Ha puC. 7,
MOTYT OOBSICHATHCSI MUHIMAJILHOM M3 BCEX TPEX B3a-
MMHO OpPTOTrOHaJIbHBIX BAPMAHTOB OPUCHTALINU TeJIe-
CKOTIOB OeTeKTOpOB (X, Y 1 Z) 3allUIIeHHOCThIO Je-
TEKTOpa OKpYyXKalolMM OOOpyIOBaHUEM CTaHIIUU.
MuHuMaIbHBIE Xe 3HAaYeHMsI MOIIHOCTHU A03bI, 3a-
pEerucTpUpOBaHHBIE C HAIIpaBIeHUs X 1 BUAUMBIEC HA
puc. 7, OOBSICHSIIOTCS TEM, UTO Ha 3TOM HallpaBJIeHUU
3alIUIIEHHOCTD JETEKTOpa SIBJISIETCS MaKCUMAaILHOM
(KaK ye YIOMMHAaJIOCh, C 3TOTO HallpaBJICHUs Je-
TEKTOP 3alIUILIAeT MpakTudecku Bcs ctaHuuss MKC).
3aperucTpupoBaHHBIC XK€ OMMHOUYHBIMU 1€ TEKTOPaMU
(puc. 6) 3HaUYEHUS MOIIHOCTU O3Bl OKA3bIBAIOTCS
OYEeHb OJIM3KUMU, YTO O0YCIIaBIMBACTCS IIPAKTUUESCKI
M30TPOITHOM YyBCTBUTEIBHOCTBIO OMUMHOYHEBIX JEeTCK-
TOPOB K MOMIOIIEHHOMN 103€ JJIs1 pa3IMYHbIX HAIlpaB-
JICHUI perucTpaliiy HaJeTarolux yacTull. BumumMbie
Ha puc. 6 HanboJjee BHICOKME 3HAYECHUS MOILIHOCTU

KOCMMWYECKHUE UCCIIEJOBAHUA

J103, 3apETMCTPUPOBaHHbIC C HATIPABJICHUS Z, YIUTHI-
Basl acIeKT OPUMEHTALIMU IeTeKTOpa 1 €ro 3allluIleH-
HOCTH C 3TOTO HaIlpaBJIEHUSI, XOTS U OYEBUIHBIM 00-
pa30M CBsI3aHbI C MOTOKAMU KOCMUYECKOI paaualum
C HampapJIeHUs Ha 3¢HUT (0T 3eMJIM), HO BIOJIHE IIPU
3TOM yKJanbeiBatoTcs B 20%-10 IOTPEITHOCTh OTpee-
JneHus1 no3bl gerekropamu HA “TPUTEJIB”.

INepexon oT aHaIM3a CYTOYHBIX BpEeMEHHBIX 3aBU-
cuMocTell K aHanu3y cinekTpoB JITID, onuH U3 KoTo-
pBIX, KaK yXe YIIOMMHAJIOCh, B KauyecTBe IpuMepa
IpeAcTaBjeH Ha pUc. 9, MO3BOJISIET IPUITU K IIPUMEP-
HO aHAJIOTUYHBIM BBIBOAAM: CIIEKTPHI, PEeTUCTPUPYE-
MEIe anraparypoii BHe odiactu FOAA, manHens (a), co
BCEX TpPEX B3aMMHO OPTOrOHAJbHBIX HaIlpaBJICHUIA
pacroyIoXXeHUs JETEKTOPOB MPAaKTUYECKU HEe OTJIU-
YaloTCs APYT OT Apyra. DTO BIIOJHE OOBICHUMO, TTO-
CKONBKY BHe 06act KOAA OCHOBHYIO POJIb UTPAIOT
notoku 4dactun I'KJl ¢ sHeprusMmu, 3HAYMTEIIHLHO
MPEBBIIAIOIINMI SHEPTUN 3aPSKEHHBIX YAaCTHUII, 3a-
XBayeHHBIX BO BHyTpeHHMI PII13; mostomMy mist ga-
ctull 'KJI cTreneHp 3allUIIIEHHOCTU AETEKTOPOB He
WUIpaeT CyllecTBEeHHOI pojiu. Bo3aMoxkHas aHU30Tpo-
nus motokoB I'KJI, oOyciioBiieHHAsT YCIOBUSIMH UX
NPOHUKHOBEHMS B TEOMarHUTHOE MoJjie 3eMIn, TaK-
2Ke He OKa3bhIBaeT Ha 3aperuCTPUPOBAHHBIE CIICKTPhI
CYILIECTBEHHOIO BJIMSIHUSI BCJIEACTBUE YCPETHEHUS
pEeTUCTpUPYEMBIX TTOKa3aHU 32 BpeMsI UX peTucTpa-
IUU AeTeKTopaMu (TIOCKOJIbKY BpeMsl Habopa aHaIu-
3upyeMbIxX criekTpoB JITID misg kaxknoro M3 Tpex Teje-
CKOITIOB JETEKTOPOB COCTaBJIsIeT omHU cyTK1). Hampo-
THUB, CIIEKTPBI, 3aPETUCTPUPOBAaHHBIC BO BHYTPEHHEM
PII3 ¢ Tem ke caMbIM BpeMEHHEIM pa3pellieHUEM B
OIHU CYyTKM, IaHeJb (0), AEMOHCTPUPYIOT SIBHO BU-
JIVMMYIO0 aHU30TPOINMUIO JTO30BOIO ITOJSI: AETEKTOPHI,
“cMmoTpsye” B HaIpaBlieHUU jeBoro ocopra CM
Ne 1

TOM 61 2023
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MKC, ¢ sToro HaIpaBJIECHUSI PETUCTPUPYIOT 3HAUM-
TEJIbHO OOJIbllIIee KOJIMYECTBO YACTHIL, YeM OETEKTO-
pbl, PETUCTPUPYIONINE IIOTOKH 3apsS>KeHHBIX YaCTHI]
C IBYX Ipyrux HamnpasieHUuid. OObSICHITBCS 3TO MO-
XeT KaK peructpaumeii pealbHOM aHU30TPOMNUHU T10-
TOKOB KOCMHWYECKOI pamvalyuu BHYTpU 00JIacTU
IOAA, Tak 1 0COOEHHOCTSIMH YCITOBH 3alINIIIEHHO -
ctu TeneckoIioB netektopoB HA “TPUTEJIB” okpy-
XKaloIUM 000pyIOBaHMEM U KOHCTPYKLMUSIMU CTaH-
IIMM B TOYKax, TAe 3TU JETEKTOPbl CMOHTUPOBAHBI
BHyTpu CM MKC. YTOOBI NPOSICHUTH 3TOT BOIPOC,
HEoOXOOUM aHaJIu3 JTUarpaMM 3allluIeHHOCTU e-
TeKTopoB. ClenyeT OTMETUTh, YTO pacyeT U U3yde-
HUE IUarpamMmM 3alllUIIeHHOCTH JETEKTOPOB BLIXOAUT
3a paMKU JaHHOM CTaTbU, W IJIAHUPYETCS I Jajlb-
Helmumx paboT mo JaHHOUW TeMaTuke. B 1enom ke
MOKHO 3aKJIIOYUTh, YTO METOI U3YYEHUS] aHU30TPO-
MUY MOTOKOB MOHU3UPYIOLIEN KOCMUYECKOI paaua-
LIMM C TIOMOIIBIO TEJIECKOIOB IEeTEKTOPOB MOKAa3all
00J1b111YI0 3P (PEKTUBHOCTh B CPABHEHUM C pETUCTpa-
Leil KOCMUYECKOM pagualiiy ONMHOYHBIMU JETEK-
TOpaMH.

Ha puc. 6 u puc. 7 tTakxke oOpaiaioT Ha cebs
BHUMaHNE OTHOCHUTEIIbHO pE3KHe yBEINYSHUS
MOIITHOCTU J103bI Ha oO0mmieM (oHe 3aperucTpupo-
BaHHbIX HA “TPUTEJIb” nannbix. YToOH onpene-
JINTb BO3MOKHbBIE TPUUMHBI 3TOTO, HAMHU OBLJIO TIPOBE-
JIEHO CpaBHEHUE 3aperucTpUPOBAHHBIX JETEKTOPAMU
HA “TPUTEJIb” moka3zaHwuii ¢ re1moreomu3nyecKm-
MU ITapaMeTpaMy KOCMUYECKOM ITOTOAbL: C MTaHHBIMU
HEeUTpOHHOTO MoHUTOpa (I. Amatuthl, Poccus), a
TaKXKe C JTaHHBIMHU 110 IOTOKAaM IIPOTOHOB C HEPIi-
eit 6onpure 10, 50 u 100 MaB, 3aperucTpupoBaHHBIX
criyTHUKaMu cepun GOES Ha reocralillOHapHOM
opoute. K coxaneHuio, 3To cpaBHeHHE HE TTO3BO-
JIMJIO CHIeJIaTh CKOJIb — JIN0O OMHO3HAYHBIX BHIBOIOB
0 MpuYMHAaX 3TUX yBelmueHuii. [Io HEKOTOPBIM JI1-
TepaTypHBIM gaHHBIM [ 10, 11] M3BeCTHO, YTO ITOA00-
HbIe YBEJIMYESHUSI MOIITHOCTU 103bI MOTYT OBITH CBSI-
3aHBbI C pervcTpalyeii BbIChIMaHWM 3apsSI>)KEHHBIX Yya-
CTHUIl M3 BHEIIHEro pagualMOHHOTO IT0osica 3eMJIM.
Ho meranbHOE M3ydyeHUE 3TOro acrekTa NpuMeHM-
TEJIBHO K JO3UMETpUYECKO MHGOPMAILUM, ITOJIY-
yeHHoii HA “TPUTEJIB”, BoIXoguT 3a paMKU 3TOM
CTaTbU, M 3TU U3bICKAHMS TIPENMNOoaracTcsi IpOBECTH
yXe B CIeAyIlInX padoTax, MOCBSIIEHHBIX JaHHOM
TeMaTHKe.

SAKJIIOYEHHME

TakuMm oOpa3oM, TIpeaBapUTEIbHbIC PE3YIbTAThI
00paboOTKN OO3MMETPUYECKHMX JAaHHBIX TMpHbopa
“TPUTEJIb” moxkaswsiBaiot, uto HA “TPUTEJIB”
MO3BOJIMJIA IMOJIYYUTh JTOCTAaTOYHO KOPPEKTHBIC
JTaHHbIE MO aHM3OTPONUU ITOTOKOB MOHMU3UPYIO-
el KocMudeckoi pagmanum B Ciry>keOHOM MOy -
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JIE pOCCUIICKOTO cerMeHTa MexcdynapooHoii Kocmuue-
cxoil cmanyuu. Vicrionb3oBaHUE METOAMKH TEJIECKOIOB
JIETEKTOPOB ISl OLIEHKU HEPAaBHOMEPHOCTH BKJIAIOB B
MOMIOIIEHHYIO J03Yy TTOTOKOB paaualiuy, MPUXOISIIUX
C Pa3IMYHBIX HAIpaBJICHUI, TeMOHCTPUPYET OOJIb-
1ry1o 3phEeKTUBHOCTh B CpPAaBHEHWU C peTUCTpaLueit
MOTOKOB KOCMUYECKOU paiualliu OAUHOYHBIMU Jie-
TekTopaMu. Takke pe3yabTaTbl 00paObOTKM TAaHHBIX
npudopa “TPUTEJIB” nmoka3bsIBalT, YTO, BO3MOXK-
HO, Ojiarogapsi 4YyBCTBUTEJIbHOCTU 3TOro mnpuodopa
yIaJIOCh 3apEeruCTPUPOBATh MOIITHOCTU JIO3bI, CBSI-
3aHHbIE C BBICBITAHUSAMU 3aPSKEHHBIX YacTUIl U3
BHEIIIHETO paaraliMoHHOro nosica 3emiu. [TonydeH-
Hble MpenBapuTeIbHbIe Pe3yJbTaTbl 00PaOOTKU NaH-
HbIXx HA “TPUTEJIB” 103BOJISIIOT pacCUMTHIBATh HA
yCIIeIIHYI0 00paboTKy BCero MaccuBa 103MMETpUYE-
ckux naHHbix HA “TPUTEJIB” 3a Bce TO Bpems, B
TEUYEHUE KOTOPOIO MPOBOIMWJICS 3TOT 3KCHEPUMEHT
Ha 6opty PC MKC. TlonydeHHBIE pe3yabTaThl CO3Ia-
IOT OOJIbIIIME TIEPCIIEKTHUBBI 15 AaTbHEUIIIEro u3yue-
HUSI pa3IMYHBIX acCIeKTOB TMPOSIBJIEHUS KOCMUYE-
cKoil paguauuu Ha 6opty CiykeOHOro MOIYJIsl pOc-
cuiickoro cermeHTa MexcOyHapoOHOU KOCMUUECKOU
cmanyuu.

ABTOpbl OsarogapsAT Bukropa BnagumupoBuua
beHrnHa 3a NponyKTUBHOE COBMECTHOE OOCYXIEHUE
pe3yJIbTaTOB UCCIEA0BaAHUS.

Hactogamas pabora BbIITOJTHEHa B paMKax 0a30-
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