APKTHKA U EE OCBOEHHUE

Eciu  ALS xopomo mposiBUT ce0si B HIKOJIOTMYECKOM MOHUTOPUHIE H
MPEIOCTABICHUA WH(POPMAIMU O COCTOSHUM AapKTUYECKOW Cpelbl M Ccrocobax ero
yIYUIIeHHS, TO MOXKHO OY/IeT TOBOPHUTH O CO3JAHWH BCEMUPHOW CUCTEMbl MOHUTOPHUHTA,
IpU 3TOM JO0ABJISASI HOBBIC CIIOCOOBI MOHUTOPHHTA, YJIyYIIas CHUCTEMY B IEJIOM U
MOCTENEHHO YBEIMYMBask 0071acTh €€ pacipoCTpaHEeHUsI.
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ApDKTHYECKMM  T€OCHMHKIMHAJIBHBI  MOJIBWKHBIM  MOAC  3€MHOM  KOpBI,
obOpamstromuii BnaauHy CeBepHoro JIeoBUTOTO OKeaHa B HACTOSIIEE BPEMsI CUATACTCS
Majo M3y4eHHbIM 00bekToM 3emuid. [lo 3akitoueHHI0 yuyeHOTo TeKTOHHCTa Bukropa
EdumoBnuya XawmHa B J0OME3030MCKOE BpeMs CYIISCTBOBaja TaK Ha3bIBacMas
l'unepbopeiickas KOHTUHEHTaJIbHAsA IUIaTGopMa, KOTOpas B HACTOSIIEE BpeMs SIBISETCS
noxxem Cepepnoro JlemoButoro okxeana. ['mmepOopeiickas mnatdopma, Kak CUHUTAIOT
yuéHble, Haxoaujach K ceBepy OoT HoBocuOUMpCKMX OCTpPOBOB, OCTpOBOB Bpanrens,
Ansickn, Kanamackoro ApKTHUECKOTO apxXurenara U K BOCTOKY OT IOJBOJHOTO XpeOTa
JlomoHOCOBa. DTa rUmoTe3a B HACTOSIIEE BPEMS MMEET MHOTO CTOPOHHHMKOB, TaK Kak
ApKTHKA B MOCJIEIHUE NECATHIIETUS U3ydaeTcsl HanboJsiee TOCTOBEPHBIMU KOCMUYECKUMU
METOJJaMU CHEMOK.

KocMuueckue HoOcuTenn — TEXHUYECKHE CPEICTBA, BHIBEACHHBIE Ha OPOUTHI
CHELUAaJIbHBIMU TPAHCIOPTHBIMU PAKETaMU JUISl U3YYEHHUSI OKOJO3EMHOI0O KOCMHUYECKOTO
MpOCTpaHcTBa U MaHeT CONMHEYHON CUCTEMBI B aBTOMAaTHYECKOM PEXKUME, a TaK XKe s
CHEeLUaIbHbIX UCCeN0BaHU. B 3aBHCMMOCTH OT pemaeMbIX 3a/1a4 U KOHCTPYKTHBHBIX
OCOOCHHOCTEl KOCMHYECKHE HOCHUTENIU MOAPAa3ACNsAIOTCSs Ha CJICAYIOIIHE THIIbI:
uckyccrBeHHble cmyTHHkH 3emun (MC3), aBTOMaTHueckre MeEXKIUIaHETHbIE CTAaHIIUU
(AMC), munotupyembie kocmuueckue kopabnu (IIKK), nonroBpemenHbie opOutaibHbIe
cranuuu (J{OC).

BusyanbpHbie HaOMIOACHHS OTIMYAIOTCS OOJIBLION OMEPATUBHOCTHIO U MOTYT OBIThH
WCIOJIb30BaHbl B PA3IUYHBIX ILENsAX. Bo-mepBbIX, OHM CHOCOOCTBYIOT CO3HATEIBHOMY
BBIOOPY T€0JIOTHYECKOr0 OOBEKTa MCCIEAOBAHUN; BO-BTOPHIX MO3BOJIIOT OIEHUTH
CKOPOCTh U TUHAMHUKY HAOIIOAA€MbIX I'€0JIOTHUECKUX MPOIECCOB U, B-TPEThUX, BBISBIISATH
paHee HEU3BECTHBIE T€OJIOTHUECKUE OOBEKThI UITH SBIICHUS.
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Pucynox. @omozpaguueckasn cvemka nogepxnocmu 3emau
6 PA3HBIX OUANA30HAX

doTorpadudecKkyr0 CheMKYy MOBEPXHOCTH 3emyid ¢ BhICOT Oojee 150...200 xm
MPUHATO Ha3bIBaTh KocMudeckoi. Kocmuyeckas ¢poTocheMka MOKET ObITh OCYIIECTBIICHA
npu momomm IIKK, JIOC wu aBromarmueckux WMC3 pydHbIMH  KaMmepamH,
dboTorpadupyOmUMH aBTOMaTaMyd W ToJlyaBTOMaTaMu. MacmTaObl CheMKH 3aBUCAT OT
JBYX BaXHEHIIMX MapaMeTpOB: BBICOTHI ChEMKU U (DOKYCHOTO PacCTOSHUS OOBEKTHBA.
Kocmuueckue ¢oroanmapaTsl B 3aBUCUMOCTH OT HAKJIOHA ONTUYECKON OCH MO3BOJISIOT
MOJIyyaTh IUTAHOBBIE U MEPCIEKTUBHBbIE CHUMKHM 3€MHOW IMOBEpXHOCTU. B Hacrosiiee
BpeMsi HUcCIoyib3yeTcst (oToammaparypa C BBICOKMM pa3pelleHHeM, I03BOJISIONIee
nosyuath KC ¢ nepexpoituem 60% u Goee.

Pamnonokammonnass cweemka (PJI) — BakHeHmmMi BUJ  AMCTaHIIMOHHBIX
uccinenoBanuii. Mcnonp3yercs B YCIOBHSIX, KOTJIa HEMOCPEICTBEHHOE HaOII0AeHNe
MOBEPXHOCTU IUIAHET 3aTPYAHEHO PA3JIUYHBIMU MPUPOJHBIMH YCIOBUSMU: IUIOTHOM
00J1a4HOCTBIO, TYMaHOM, U T.1. OHAa MOXET MPOBOJIUTHCS B TeMHOE Bpemst cyTok. [Ipu PJI
CbEMKH OOBIYHO HUCHOJB3YETCA PaaUO0JIOKaTOphl OOKOBOTO 0030pa, YCTAaHOBJICHHBIE Ha
camonerax u HC3. C momompio 60okoBoro o63opa PJI cbemka ocyimiecTBiseTcss B
paaMoauana3oHe AIEKTPOMArHUTHOrO crhekTpa. CyIHOCTh ChEMKHU 3aKIo4yaeTcs B
MOCBUIKE PaJMOCUTHANA OTPAKAIOWIErocs IO HOpMalId OT HU3ydaeMoro oObekTa u
¢bukcupyeMoro Ha TpUEMHHKE, YCTAaHOBJICHHOM Ha Oopty HocuTens. PamuocurHan
BbIpa0aThIBa€TCs CIELUAIbHBIM TeHEpaTopoM. Bpems BO3BpalleHHs] €ro B MPUEMHUK
3aBUCHT OT PACCTOSIHUSA 0 U3Y4aeMOTO OOBEKTa.

Nndpakpacnas (UK), unm temnnoBasi, cheMKa OCHOBaHa Ha BBISBICHUH TETJIOBBIX
aHoMmanuii myreM (puUKcanMii TEMIOBOTO M3y4eHUsT OOBEKTOB 3eMII, O0O0YCIOBICHHOTO
SHJOTCHHBIM TEIJIOM WM COJHEYHBIM H3iydeHueM. OHa MIUPOKO NpPUMEHSETCS B
reojioruu. TemmneparypHble HEOJHOPOJHOCTH TOBEPXHOCTH 3€MJIM BO3HUKAIOT B
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pe3ynbTaTe HE OJUHOKOTO HAarpeBa paszjiMyHbIX ee y4yacTkoB. ConHeuHoe (BHEIIHEE) U
SH/IOI€HHOE (BHYTPEHHEE) TEIUIO0 HarpeBaeT I'EO0JOrMYEeCKHE OOBEKTHI 10 pa3HOMY B
3aBHCHUMOCTH OT JIUTOJIOTHYECKUX CBOMCTB MOPO/I, TEIJIOBOM SHEPTHH, BAXHOCTH alb0e10
Y MHOTHX JPYTUX MPUYUH.

MarnutHas cheMKa M3 KocMmoca Benérca ¢ 1958 r., JaHHBIE MAarHUTHBIX
M3MEpPEHUN aBTOMAaTHYECKU MepeaaroTcs Ha 3eMJIto JUlsl 00padboTku Ha DBM. PesynbpraTsl
00pabOTKH — KPYrocBETHBIE MPOQWIN WIM KapThl TNIABHOTO MAarHUTHOTO TIOJS 3EMIIH.
VlcTOYHMKM MarHUTHBIX aHoMmanuii, ¢ukcupyembie MC3, pacmonoxkeHbl Ha OOJBIIMX
rIyOMHAax, BO3MOYKHO, Ha TPaHUIE AP0 — MaHTUS. MarHUTOMETPHI, YCTAaHOBJICHHBIC HA
AMC, naroT BO3MOXHOCTh H3y4aTh MArHUTHOE IIOJI€ TIJIAHET COJIHEYHOW CHCTEMBI.
Pe3ynbTaThl MarHUTOMETPUYECKON CHEMKU M3 KOCMOCA MPECTABIIAIOT O0JIBIION HHTEPEC
JUIS. CPAaBHUTENIbHOM M€0JIOTUY TIJIaHET.

JlazepHas cheMKa OCHOBaHa Ha MCIOJIb30BaHUM MOHOXPOMATHYECKOTIO M3IY4YEHHUS
C (UKCUpPOBAaHHON JAIMHOW BOJHBI. [lOCTOSIHCTBO JAJIMHBI BOJIHBI Jiasepa Jaer
BO3MOXHOCTh YTOYHHUTH IapaMeTpbl OpOUT 3emMiid U JPYrux IUIaHET, (PUKCHPOBATh
nepeMenieHne OTACIbHBIX OJIOKOB B 3eMHOW Kkope. [lims reojormueckux uesnei
WCTIONIB3YETCsl JIUJapHasi CICKTPOMETPHsI, BXOJAINIAs B TPYIIy AaKTUBHBIX CHEMOK,
WCIIOJIB3YIONIAsl UMITYILCHBIN UCTOYHUK W3IIydeHUs — Jlazep. JIumapHas CIeKTpOMETpus —
reOXMMHYECKasi ChEeMKa TMPHUIIOBEPXHOCTHBIX CJIOEB aTMOC(hEephl TPOBOTUTCS IS
OOHApY)KEHHsI B HUX MHUKPODIJIEMEHTOB WM UX COCIWHEHUM KOHIEHTPUPYIOIIUXCS HaJ
COBPEMEHHO aKTUBHBIMH Ie0JIOTHYeCKUMHU 00bekTaMu. CylIHOCTh METOa 3aKII0YaeTCs B
AKTUBHOM 30HJUPOBAHWH TPUIIOBEPXHOCTHBIX CIIOEB aTMOc(hephl ¥ PErUCTpaIfu
pe3ynbTaTOB JUCTAHUMOHHOIO CIIEKTPAIIBHOIO aHAIU3A.

B pa3paboTky MeTOMOB W MPUOOPOB IS M3YYCHHUS KOCMHUUYECKHX OOBEKTOB M
IJIaHeThl 3eMJysl OOJBIION BKJIaa CAeNaH BBIMYCKHUKAaMH TOMCKOTO MOJIUTEXHHUYECKOTO
yHuBepcutera. Cped HUX €CThb PYKOBOAMTENIN U BEAYIIME CIEHHAINCTHI MPEIIPUATUN
KOCMHUYECKOM oTpaciu. X nMeHa Hepa3pbIBHO CBSI3aHbI C ICTOPUEH OCBOEHHUSI KOCMOCA.

B.B. XaptoB — BbimyckHuk TIIM 1978 T., TOKTOp TEXHUYECKUX HAYK, MPOIIEI
CTYIICHM pOCTa OT HHXEHepa JO0 3aMECTUTENS TEeHEpPaJIbHOTO KOHCTPYKTOpa IO
ANEKTPUYECKOMY IPOECKTUPOBAHUIO U CUCTEMAaM YIIPABJICHUS KOCMUYECKUMH ammapaTraMu
OAO «MudopmaimoHHbIC CITyTHHKOBBIE CUCTEMBD) UMEHH akajemuka M.dD. PemietHena.
B.B. XaptoB — nouetHblii BeimyckHUK TITY.

BrnepBrie 00pasiibl JyHHOTO TpyHTa ObUTH JOCTaBiieHBl B 1970 r. MeXIIaHETHOU
KocMH4Yecko — crtanmued «JIlyma -16». C  momMmomplo  KOCMHYECKOTo — Oypa,
ckoHCTpynpoBaHHOTO AninMoBbIM O. /I, Ha 3eMITI0 10CTaBIeHa KOJIOHKA JIYHHOTO IPpyHTa
mHOM okoJio 160 MM u Becom 170 rpammoB. 12 centadpst 1970 rona ocyiecTBiaéH MycK
paketsi-HocuTenst «[Iporon-K / [I», xotopas BbiBena Ha TpaekTopuio moiéra k Jlyne
AMC «Jlyna-16», BxirouaBiiyto B ce0si Bo3Bpaiiaemslii anmapat. 13 cenrsops 1970 roga
MpoBeJieHa KOPPEKIHS TPAaeKTOPUU TOJIETa CTAaHIUU, KOTOopas oOecreyusna BBIXOJ
CTaHIIMM B PACYETHYIO TOYKY OKOJIOJYHHOTO mpocTpaHcTBa. 17 centadps 1970 roma
cranuus «JIyHa-16» BeiBeneHa Ha opouty Bokpyr Jlynsl. 20 centsiops 1970 roaa cranims
«JIlyna-16» coBepmmnna MITrKyl MOcagky Ha noBepxHocTu JlyHsl B pailoHe Mops
N3o6unus. OTkIIoHEHHE OT pacy€THON TOYKH MOCAJIKU cocTaBmio 1,5 kuinomerpa. Macca
omyctuBlielics Ha JlyHy crtanuumm coctaBuna 1880 kr. 21 cenrsops 1970 roma c
MoBepxXHOCTH JIyHBI CTapTOBAJI BO3BpALIaEMbIi anmapar aBTOMaTHYE€CKOW MEXIUIAHETHOU
cranuuu «JIyna-16». Macca craproBaBuiei cryneHu Obuia 512 kr. HemocpencTBeHHO
nepen CTapToM ObUT MPOW3BEAEH 3a00p JYHHOTO TPYHTa, KOTOPHI B CHEIMaIbHOU
Karcyne Obul MOMelEH B Bo3BpaulaeMblil ammapar. 24 centsOps 1970 roma Ha
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tepputopun CCCP B 80 kmiomerpax IOro-BocrouHee ropoja Je3kasraH COBEpPILINII
MSATKYIO II0CaJKy BO3BpalllaeMblii annapar ctanuuu «JIyna-16» maccoit 35 kr.

Cnyrauk «Tomck-TIIY-120» — 3T0 nepBbli POCCHMCKMIT KOCMHUYECKUH ammapar,
CO3JAaHHBII € HMCHOJb30BaHHEM 3D-TEXHOJOTUMH W YHUKaIbHBIX MarepuanoB. CIyTHUK
OTHOCHUTCSI K KJIACCy «HAHOCIYTHHUKOB» M uMeeT pa3mepbl 30 x 11 x 11 canTuMeTpoB.
Anmapatr  paspaboTaH B HaydHO-oOpa3oBaTenbHOM  lieHTpe  «CoBpeMeHHbIE
MPOU3BOACTBEHHbIE  TexHoJorum»  TIIY  coBmecTHO ¢  PakeTHO-KOCMHYECKOH
Koprioparueir «OHeprus» u MHCTHTYTOM (QHU3UKK TpovHOCTH MarepuanoBenenus CO
PAH. Cnyrnuk Obut otnpasinen Ha MKC 31 mapra 2016r. Ha OGopTy TpaHCIIOPTHOTO
rpy3oBoro kopabnis «IIporpecc MC-02» ¢ kocmoapoma batikonyp.
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