«Onrika armocdepot ¥ okearas, 13, Ne 1 (2000)

YK 629.785

Axanemuk PAH AWM. Casun, B.T. Bouayp

Hayunble 0CHOBBI CO3/aHUSA W JUBEPCU(PUKALINH IT00aIbHbIX
a9POKOCMHYECKHX CHCTEM

HHHH «Komema», 2. Mocxea

[Tocrynuna 8 pepaxumio 27.12.99 r.

CHereMaTHsipoBalibl 0ClOBIIbIC HAYHIIBIC H TEXIHUECKHE MPOGACMDI, Pellielibic 1 MpoTsskennn Gonee deym S0-aetieil
HCTOPUM CO3AANMS | BKCTIAYATAIH THOGANLITBIX A9POKOCMHMECKHX CHCTEM PasIHUIIOrG A3adels.

1. Beegenue

Ha npoTsixennu MHOTHX JIeT KOJJIEKTHBAMH Opra-
HH3ALUMH NPOMBLILIEHHOCTH, MHCTHTYTOB AKAAeMUI HAYK
W APYruxX BeJOMCTB Haulell CTpaHBl CO3[4HBL CJIOMKHBIE
riaoGanbibie  UHOPMALMOHHEIE W HH(OPMAIMOHHO-
YIPaBIISIOIIME a9poKocMHIecKkue cucreMsl. K Takum cuc-
TeMaM B TNEpBYI0 OYepefb MOXKHO OTHECTH: II0SasbHbIE
KOCMHYECKHE CHCTeMbl HAOMIONCHUs 34 [HHAMHYECKHMH
ofbekraMu B arMoctepe 3eMH; KOCMMYECKHE CHCTEMBI
MOPCKOTO KOHTPOJIS; KOCMUYECKWE CHCTeMbl oOecrieyeHns
aKoJioruyeckoil 6esomnacHocT B KOCMOCE; A3POKOCMUYe-
CKHe CHCTeMBl JIIA JeTANbHBIX HMCCHefloBaHuil arMocde-
PBl, OKeaHa, CYLIN ¥ OKOJIO3EMHOTO KOCMMYECKOTO [pOo-
CTPAHCTRA; CUCTEMBl KOHTPOJISI XUMEdYecKoll B pajmarnu-
OHHO# OGCTAHOBOK 1 MHOTHE ApYyrHe.

B nporecce paspaGoTkH, W3TOTOBJIEHHS M 3KCILIya-
TALMM 3THX CHCTEM BO3HHKATA HeoGXOAHMOCTb PEIlEeHHS
MHOTHMX CJ/OXCHBIX HAYYHDIX M TeXHHYECKMX TpobieM.
Ira Heo6XOAMMOCTD OGYC/H0BAEHA HEOGLIMHOCTDIO TEXHO-
JIOTHH CO3[aHHA TNOOATLHBIX A3POKOCMHYECKUX CHCTEM,
KoTopas TpeGyeT MpeaBAPUTEbHOTO TPOBEAeHUs IIHpPO-
KOMAcCHITAGHBIX IKCIEPUMEHTANBHBIX M TEOPETHHECKHX
Hcene oBaHNH, HakomleHUs GOMBIINX 06beMOB HH(OP-
MalmuH o HabmoaeMblx 06beKTax W SBJASHHAX Kak B
PErMoHANbHOM, TaK M TIIAHETAPHOM MaciiTabax, Io3Bo-
AKX cOPMUPOBATE AeKBATHBIE MCXOAHbIE NaHHbIE
ANg NpOeKTUPOBAHMA CHCTEM B UeJOM, HX OTAETbHbIX
MmojAcHcTeM M KoMIloHeHToR [1-9, 12—15].

B pemenne MHOIHX M3 3THX npobieM CyIecTBeH-
HBIH BKJAA BHEC KOJMAEKTHB MHCTHTYTAZ ONTHKH aTMO-
cpepsr Cubnpekoro orgenenus PAH (panee AH CCCP),
CO3/IaHHBIH M B TedeHMe MHOTHX JeT BO3IJIABJSEMbIH
axkageMukoM B.E. 3yeBpiM. YueHbIMH 3TOro HHCTHTYTa
BBINOJIHEHBl (DYHAAMEHTA/JbHble PaGoThl IO HCCAEH0Ba-
HHIO ¥ CO3/aHMI0 Mofesell pacnpocTpamenHsa ONTHYECKO-
ro (B ToM uucie nasepHOro) H3/yueHus B arMocdepe,
CO3[IaHHI0 CTATHCTHYECKHX MoJeJell 06Ja4yHBIX IoJel,
KJMMATHYeCKOMY palOHHPOBAHWIO 3eMHOTO Iuapa, pas-
paboTKe MeTO0B [HCTAHIIMOHHOIO 30HAHPOBAHUS aTMO-
cepbl U OKeaHa, a TAKXKE MO PALY APYIHX BarHeHIInx
Hanpasaenuit [10, 11, 28-31, 112-114, 124-128]. Pe-

3YbTaThl 9TUX (DYHAAMEHTANbHBIX PAGOT HCIIOABIOBAHBL
H TIPOACJLKAIOT HCNOJb30BATECHA NpU pazpaloTke W aKc-
MAyaTauny roGAMbHBIX M PErHOHANLHBIX A9POKOCMHYE-
CKHX CHCTEM,

B mpoliecce cosganisi 3THX CHCTEM HAKOILIEH MOLI-
HBIH Hay9HBIH 1 TeXHHYeCKHil MoTeHUMas, paspaboTamb
BLICOKHE HAYKOEMKHE TEXHOJIOTHH, AHBEPCHHKALMI KO-
TOPBIX TIO3BOJSAET PEIlaTh C/AOMKHBIE TIPOGIEMB! B CELYIO-
mUX 06NACTAX: MOHHTOPHHI OKPYIKAIOU(EH CPeabl B 3KO-
JIOTHYECKHX 1 TIPHPOOOXPAHHBIX LEJAX; KOHTPOJb Ypes-
BbIYaMHBIX cUTyarmil, BBISBAHHBIX TEXHOTeHHLIMH AaBa-
PUAMH U MPHPOAHLIMM KatacTpochamu; paspaboTka Me-
TOAOB M CO3TAHHE ATIIAPATYPbl AMCTAHLMOHHOTO 30HAM-
POBAHUI, COBPEMEHHBIX KOCMHYECKMX CHCTEM CBA3M, Me-
TOIOB, ANMAPATHLIX M ITPOTPAMMHBIX CPENCTB 06paboTKH
6oabmnX MOTOKOE MH(pOpMALMM; pa3paboTKa METOLOB
MATEMaTHYecKoro, (PU3NYECKoro M HMHTALMOHHOIO MO-
[epORaHuA; TpoBefeHne yHAAMEHTANBHBIX HCCeno-
BAHHH OKeaHa, arMoc(epnl, CYMH ¥ OKOJ03eMHOTO Koc-
MHYECKOro I1POCTPAHCTBA M MHOTHX APYIMX.

2. Hayuunsbie npoGJieMbl, pelieHHbie
B TIpolecce CO3/aHus TT106aNbHBIX
a9POKOCMHYECKHX CHCTEM

[Ipu cozgaHum FA06AILHBIX A3POKOCMHYECKMX CHC-
TEM TIPOBOAMJHCH IIHPOKOMACIUTAGHBIE MHOTOMPOMUIL-
Hbl€ TEOPETHUECKHE M 3KCIIEPHMEHTAJIBHBIE HCCIEI0BA-
HES, B pesyjbTaTe KOTOPBIX pelleH psj CAeNyomux
YPe3BBIYAHHO CJAOMKHBIX HAYYHBIX NpobieM.

1. Paspa6oranbl Ha OCHOBAHMM TEOPHH CO3MAHUA
CJIOKHBIX CHCTEM O6IMecHCTEMHBbIE HPUHIHIBI MOCTPOE-
HUS 29DOKOCMMYECKMX CHCTEM pA3JIMYHOI0 HA3HAYEHH:
[1-—8]

— pasgeNUMOCTh Beell CHCTEMBI HA KOHEYHOE YHCIIO
yacTell — IOACHUCTEM, KaXKAasg H3 KOTOPHIX COCTOMT M3
OT/IENBbHBIX 3/7eMeHTOB (TpyTNmNUpOBOK JieTaTeJbHbIX arl-
naparos (JIA), anmapaTypsl AMCTAHIIMOHHOIO 30HIMPO-
BAHHS, CPEACTB YIpaBjieHus, OGOPTOBBIX M HA3ZEMHBIX
cpedcte obpaborky MH(MOPMALUH, CPEACTB CBASH U 06-
MeHA [JAHHBIMH W T.I.);
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— OT[eNbHBEIe MOACHCTEMB! (PYHKLMOHHUPYIOT He aB-
TOHOMHO, & BO B3aMMOCBA3H W YNPAaBJAAIOTCS lEeHTpab-
HbIX 3BEHOM;

— ofbefnHenHe OTAENbHBIX IIOACHCTEM OCYIIECTBIA-
eTcs cucTeMol cBA3M, obecrnedyuBalonlell mepegauy Ko-
MaHJ yupasieHuss W JocTaBky HH$opMamum norpefuTe-
JISIM pa3JIMIHBIX YPOBHEH;

— co6/I0EHHE TIPHHIKTIOB OTKPHITBIX cueteM (hyHK-
UHOHAIbHASL PACIIMPAEMOCTh, MOIEPHU3NPYEMOCTb, MH-
TErpHPYeMOcTh HH(OPMALMOHHIBIX PECYPCOE, TMPOCTOTA
IIEPEXOE DKCTUIYATHPYIONIETa MEPCOHANA OT OfHUX Afl-
APATY PHO-ITPOTPAMMHBIX CPECTB K JIPYTHM B Tipoliecce
IBOMNIOIHOHHOrO PABBHTHS CHCTEM U T.4.).

2. Paspa6oTaHbl HOBbIE TEXHOJOIMH CO3AHIS CJIOXK-
HBIX A9POKOCMUUYECKHX CHCTEM, WX OTHENbHBIX KOMIIOHEH-
TOB, YCTPOHCTB, 3JIEMEHTOB, OCHOBAHHLIX Ha HCIIOJIb30-
BAHHI METOUOB MaTeMaTHYecKOr0 M MMHTALOHHOIO MO-
LeMMpPoBanys; Mogeneil (pOHOBO-LeNEBBIX OGCTAHOBOK M
6a3 JAHHBIX O XapAKTepPHCTUKAX DPABJHUYHBIX 0GBEKTOB
oKkpy:kawiell cpezst, GOPTOBLIX TEXHOMOTHH M BbHICOKO-
HHTETPHPOBAHHON d7eMenTHOH 6a3bl, 1103BOMSIONIEN CHH-
3UTh 00BEM JIOPOTOCTOAIIHX CTEHAOBBIX M HATYDPHBIX
VCHBITAHKN, MHHHATIOPH3ANHH TPOMO3AKMX HA3EMHBIX
KOMIIEKCOB H CHIDKEHUA 3aTpar HA Co3jailine, HCIBLITA-
HHA ¥ 3KenayaTannio cuerem [1-3].

3. PaspaGoTaHbl METOAOJOTHH MOJAEJMPOBAHHA TI0-
Jielf CMTHAJIOB HA BXOJe aIPOKOCMUYECKUX CHCTEM, OCHO-
BaHHBIE HA MH(ODPMAIIMOHHOM ITOAX0/Ee W PAIBHTHIX CTa-
THCTHYECKHUX, CTPYKTYPHBIX W HEYETKO MHOMKECTBEHHBIX
MeTo/aX, KOTOpbie OGeclevYHBAIOT aleKBATHOE OlIHCAHHe
M CHHTE3 CTOXACTHUECKHX moJiell 3JeKTPOMarinTHOro
H3JIYUEeHHS, PETUCTPUPYEMBIX PA3MUYHBIMM THIIAMM all-
napaTyphl AUCTAHIHOHHOTO 30HWPOBAHKA, 4 TAKKE CHC-
TEMATHYECKOe HAKOI/IEHHE MCXOHBIX [dHHLIX 0 HaGMII0-
[aeMpIx o6bexTax W cponax [12-21]. C ucnonb3oBaHmeM
aroff MeToNONOrHK CO3AAHBI MOAEIH CHEKTPOIHEpPTeTHYe-
CKUX ¥ [POCTPAHCTBEHHO-YACTOTHBIX XAPAKTEPHCTHK
PasJuYHBIX OOBEKTOB ¥ (POHOB, MOJE]N PACIpocTpaHe-
HHs DJEKTPOMATHHUTHOTO M3JAyuenns B arMocdepe u
OKeaHe, UedblHl CHeKTp FAAPOJNHAMHYECKHX H 2JEKTpo-
NMHAMHYECKUX Mojesel, reorpacpo-KIMMATHYECKHE, Me-
TeoposoruMeckie u Apyrie mosemu [1, 6, 12-32], a
TAK)Ke HAKOIUIEHBl G6ashl [AHHBIX O XaPaKTEPHCTHKAX
PA3MIMYHBIX NPOLECCOB W ABJAEHUH, HaOMIOAaeMbIX da3po-
KocMuueckumu cucteMamu [14, 15, 20, 21].

PazpaboTaHHas MeTOAONOTHSA M CO3JlaHHBIE MOJE/N
N03BOJIMJIM HAyYHO OGOCHOBATh HamNpaBJieHHe 3JKCIepH-
MEeHTAJbHBIX ¥ TEOPeTHYECKUX HCCAeJ0BaHMI U TOTy-
ueHHS HCXOIHBIX AAHHBIX, HeoOXOAMMBIX Ui pa3paboT-
KM (DU3HYECKHX OCHOB, NPHHIHIOB H TEXHUYECKUX My-
Tel HocTpoeHus rIo6aJbHBIX M PerHoHaJbHBIX a3poKoc-
MHYECKHX CHCTEM, a4 TaKe 06ecleynTh MX UCILITAHHUA U
akcmayaranuio [1-8, 12-18].

4. Paspa6oTanbl MeTO/bl H KOMIBIOTEPHbIE TEXHO-
JIOTHH CHHTE3a CTOXACTHHYECKUX MoJielt M3NyYeHMs, OCHO-
BaHHbBIE HA NPEIJOKEeHHOM MeTode «ha3oBOro cleKkTpas
M MO3BOJISIIOIME A[eKBATHO MOJEIHPOBATH B Pas/iMyHbIX
CNEKTPANbHBIX AMANa3oHax M300paskeHus NPOCTPAHCTBEH-
HO OAHOPOAHBIX H [POCTPAHCTBEHHO HEOJHOPOLHBIX OG-

€KTOB Ha MOBEPXHOCTH OKeaHa, CYIIM W B arMocdepe, ¢
UCHONb30BAHUEM [IBYMEpPHBIX MPOCTPAHCTBEHNBIX CIIEK-
TPAJbHLIX MOAefel, rumoTes O pacnpeflelennu ¢as, a
TaKKe APYroil anpuoproil nrgopmauny [14, 15, 19]. D
METO/bl H TEXHOJOIUY YCIHEIHO NPHMEHAIOTCA IpH HMU-
TALMOHHOM MONENUPOBaHMM B TIpoLlecce paspaBoTky M
WUCTBITAMIl SKCTIIYaTAIMH asPOKOCMHYECKHX cucTeM |1,
4-8, 12-15], a Takke MoryT 6bITb MHPOKO HCIO/IL30BE-
Hbl BO MHOTHX Apyrux o6nacrsx [1, 2, 13-15, 17, 33-38].

5. Paspaboranbl He uMeroLINe AHAIOTOB METO/IbI TIPO-
BEJCHHA KOMIIIEKCHBIX HATYPHBIX 3KCTIEPHMEHTOB C HC-
M0/Ib30BAHTEM KOCMWYECKNX, BO3AYIUHDIX, HA3EMHBIX, BOA-
HBIX H JIPYTHX CPe/CTB, ofecneudBalONHX IOIyYeHHE J10C-
TOBEPHBIX CTATHCTHYECKH OGOCHOBAHHBIX [AHHBIX O Ha-
Gmonaemsix ofbekTax, npomeccax u gBaenusax [1, 14, 15,
18]. B pesynbTaTe NMpOBeeHHBIX YHHKAMbHBIX HCC/E10Ba-
uuif HAKOTLIEHb! TPOGJEMHO OpHEHTHPOBaHHbIe 6asbl [aH-
HBIX O XAPAKTEPHCTHKAX PasiudHbIX ofbekToB i (oHoB B
OKeaHe, aTMocdiepe, HA CYIe U B OKOJIO3EMHOM KOCMHYe-
ckoM TmpocTpanctBe. O6mmit ofbem 06asbl COCTAB/AET
-108 T6aitr [1, 6, 14, 15, 20, 21]. Vcnoab3oBanue HaKo-
IJIEHHON B 3THX JKCIEepUMeHTaX WH(OpMALMK obecredr-
BAET BO3IMOXKHOCTB OOOCHOBATH IIPUHLIAIIBI MOCTPOEHHA
CHCTEM B I€JIOM, MX OTAEJbHBIX 3JIEMEHTOB M allmapa-
TYPHBIX KOMIIJIEKCOB, CO3[aTh HOBBIE M YCOBEpIIEHCTBO-
BATBH CYIIECTBYIOIME MOJeSH 06beKTOR 1 (POHOB, METO/hI
o6paborkyt HHGOPMAIUH, PeANH30BaHHbIe B HA3EMHBIX H
6OPTOBBIX KOMILIEKCAX, OCYLIECTBHTb HOCTAHOBKY IIHPO-
KOMACINTAGHBIX BBIYHC/INTENBHBIX 3KCIEPHMEHTOB IO
oTpaboTke W MCIBLITAHUAM a3DOKOCMHYECKHX CHCTEM.

6. YcraHoBaeHsl H MOATBEPXAEHbl MHOTOYHCIIEH-
HBIMH HATYPHBIMH H Na60pATOPHBIME 3KCIIEPHMEHTAMH,
4 TAKKe JIeTaJbHO HCC/e[0BAHbl HEM3BECTHBIE paHee
npoiecchl, ABACHUs U 3agpeKThl, CBA3AHHBIE C B3AMMO-
JefictBieM THAPO(U3HYECKHX TT0JIeH TOMLIH OKeaHa C ero
MoBepXHOCTLIO, B ToM uueie [14, 15, 17, 18, 22-25, 39,
41-43, 30, 51, 72-85]:

— BBISIBJIEHBI YCTOHYMBBIE K WM3MEHEHHIO THApOMe-
TEOPOJIOTHYECKHEe YCJIOBHSA, CTPYKTYpHble OGpasoBaHHA
HA4 TOBEpXHOCTH MopeH M OKeaHOB, B 06/1acTH B3auMO-
JeiicTBua ¢ TYOHMHHBIMH THAPOAHHAMHYECKHMH TPOLEC-
caMu, BBIAeAfEMbIe 0 H3MEHEHMSM TPOCTPAHCTBEHHO-
YACTOTHBIX CIEKTPOB BOJIHEHHs, W OlpefeneHbl uX pop-
MBI, TOTIOJIOTHYECKHE N JMHAMMYECKHe CBOHCTBA, obecre-
YHBAIOUIHE BO3MOKHOCTh HX HafeKHOH WHIHKALMK ¢
aspokocMuveckux Hocurenei [13—15, 39-42];

— YCTAHOBJEHB! M TIOATBEPXKJEHBHl MHOTOUHC/IEHHDI-
MH 3KCTIepUMEeHTaMH HeH3BecTHbIe paHee ad@eKThl, cBi-
3aHHBIE C NOJABJIEHWEM BbICOKOYACTOTHBIX CHEKTPALHBIX
COCTABJAIONIAX W TeHepalHel [ONOMHUTEAbHBIX CIeK-
TPAMLHLIX KOMTIOHEHT, H3MEHEHHEM OpDHEHTAllUH ABYMep-
HBIX [POCTPAHCTBEHHBIX CLEKTPOB B 06/ACTAX B3aHMO-
JleHCcTBHS C TIOBEPXHOCTHLIM BOJTHEHMEM I[YTOB BHYTpPeH-
HHX BOJH, nosell TeyeHul, TypOyJeHTHOCTH, KOHBEKTHB-
HBIX JBMJKEHUH, UMPKY/AIHOHHBIX NBIDKEHHH H BHXpe-
BBIX CTPYKTYP pPasJMYHBIX MacmTaboB M T.N., T0O3BO-
JAIOUMX MCCAEN0BaTh 3TH TIyGHHHBIE ABJEHHA [0 HX
TIpOsIBNIeHHAM Ha IOBEpXHOCTH Mopei W okeaHoB [3, 6,
7, 13-18, 39-41, 50, 51, 72-75];
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— chopMHPOBAHDBL 110/ NEHHOH AKTUBHOCTH H U3
MEHEHB! IO/l IEHCTBHEM PA3IMUHBIY FIIPOINHAMIMECKIX
HpPOLECCOB B TIPUMOBEPXHOCTHOM ciioe okeaa [60, 61].

7. Boipien B pesynbTaTe MpOBeAeHild ITHPOKOMAC-
MTA0HBIX KOMIJICKCHBIX 3KCTIePHMEHTAJILHLIX H TEOPEeTH-
HECKUX MCCAES/IOBAHTI DAM HEM3BECTHBIX paliec 3aKOHO-
MepHocTell B Takux ofnacrax, wak [14, 15, 18, 27-31,
45, 47, 53-59, 62-71, 124-128]:

— popMUPOBAHNE MOALT ZACKTPOMAIHHTHOrG U3JIY-
YEeHUS B ONTHYECKOM N PaiOAHANA30HAY CIOeKTPd, OT-
PUKAEMBIX, W3/MVUACMBIX Il DACCEHBAEMBIX DASJHUHBIME
oObeRTAME # (PoHAMIL;

— BaauMozeitcrsie rujpodnarveckiny noseld TOJIH
oKedalla ¢ ero UOBEPXHOCTD!O;

— 430 MHAMHYCCKUE 1 TePMOAHHAMITYECKUE ABJIE-
HUSL, COMpPOBOMAAIONIME (HOPMUPOBAHIE TASONLLIEBDIX
o6pasosatuil, OOYCAGRIEHHDIX USBEPIKEUUAME  BYJIKA-
HOB, PasAUYHBIME MOKAPAMI 1 T.11;

— B3aMMOJEHCTRIE JAZCPHONO MANYUCHHH € Pasauy-
HBIMH BEMECTBAMI;

~ opmuporante obiadnblx noteil B armocdepe
3emnin;

- cBeveHUe BepxHeil aTmocdepnl;

~ COJIHEYIO-3eMHDbIE CBHA3H;

— DACTIPOCTPAHEHHE IMEKTPOMATHHTHBIX BOJH B pas-
JUTYHDIY Cpesax;

— psapMozefcTBHe paamoBo ¢ Honocdepoil 1 MHO-
THMH ApYTHME 00AaCTsIMU.

8. PaspaGoransl ¥ IPAKTHYCCKHM peaiH30BANBI HO-
BBIC METOALI AMCTAHUMOIHOTO JOHAMPOBAHMA OKeaHa,
arMochepbl, CYIIH 7 OKOJOIEMHOT0 KOCMEUECKOTO Hpo-
CTPATICTBA, B TOM HHCIe:

= METO/bI JIMCTAHIMOHHON NPOCTPaHCTBEII0-1iuc-
torHoil coexrpomerpun [7, 14-18, 25, 39, 40], obecue-
yuBAWwiLHe POPMHPOBANIC [ABYMEPHBLIX W OAHOMEPHBIX
IPOCTPAHCTBEHHBIX CTEKTPOB Pas/naHbIX offbeKToB Ha
MOBEPXHOCTH OKeald, Hi cylle H B armocdepe, Bbieie-
Hiue u Kaaccupmkalinio obiacTell © 4HOMaJBHDIMA Xd-
PUKTEPUCTHKAMA W ONpefe/edie 3HAMIMBIX 11apaMerpon
cpellbl MO WH(QOPMATUBHBIM TPH3HAKAM CIEKTPOB,
TAK/Ke CcHAGKeHHMe WCXOMHBIMK JAQBHDIMH - TEXHOJIOTI
CHHTE3A CTOXACTHYECKHX TMoJiell SpKoCTH ¢ HCMo/Ib30Ba-
HileM MeTofa (Pa30BOro CIIEKTPA;

— METoAB! PaAHOBOJHOIPA(HH 1 paauoToMorpaduy
[IOBEPXHOCTHOTO BOJIHEHHS M NOATIOBEPXHOCTHBIX ABJe-
Huil, CBASAHHBIE C N3MEHEHNEM TPaHHLl TedeHuil, BHyTpeH-
HIIMI BOJHAMH, XapakrepucTukamu cTparuduraiuy, ofec-
MeyuBAI0LIMe BO3MOMKHOCTE T10 AAHHBIM a3POKOCMUYECKOrs
PAIMOIOKAIMOHHOTO 30H/AMPOBAHMS OKeaHa (hOpMHPOBATL
KOMITBIOTEPHBIE O0pasbl TIOBEPXHOCTHBIX W TIOANOBEPXHO-
CTHBIX SIBJIEHUI TyTeM peIIeHHs CHCTEMBl YPABHEHHI,
OIMCBHIBAIOIIUX B3aMMOeficTBIEe pPaJiMOCHIHANOB ¢ MPO-
CTPAHCTEEHHBIM CHEKTPOM IIOBEPXHOCTHOTO BOJHEHHA I
noasMu MoAnosepxHocTHEIX Tevenuit [1, 3, 7, 17, 41-43];

— meroas UK- u CBY-pagunomerpun [16, 41-44);

~ MHOTOCHEKTpaibHbie MeToabl BuauMoro u VK-au-
anasoHos [1, 15, 16];

- MDypue-crextpomerpun [ 18, 46];

— 1a3epHOTO 3CHAMPOBAHMs arMocdepbl M OKeaHa

[27-29, 38, 45];

— MHOTOYACTOTHOIO PafHONPOCEEUMBANTIS HOHOCde-
pul U ap. [47, 48].

PaspaGoTtanuble METOAbl € YCHEXOM TMPHMEHAIOTCSE
i HAGTIONeH A 334 PUSHHYHBIME OOLEKTAMII W MOTYT
apperTHBHO JICTIOABIOBATLCA IS MOHNTOPUHTA OKPYy-
sKawoiell cpe/ibl, KOHTPO/A BO3ACHCTBHA ecTeCTBEHHEIX U
AHTPONOTEHHLIX (PAKTOPOB HA PA3JIHIHBIE DKOCHCTEMBI,
MCCASIOBAHNS TPHPOAHDIX PECYPCor 3eMin, KOHTPOJI
ypespbualiuplx  CHTYAIMf, TA0GATEHOTO MOHMTOPMHTE
cocToAnig 030A0ChEepn, MONUTOPHITA TellIOBbIX HCTOY-
HHUKOB, TUKNX KaK JecHble W APYIHe TIoMapbl, H3BEpiKe-
HUSL BYJIKAHOB, ONpeje/edust pesbedpd MOPCKOTO [HA Hd
GOMLITNX TIOHIAIAX, KPATKOCPOYHOTO 1IPOrHO3A KATACT-
POGHICCKAR  3EeMAETPACEHNIT, MOHHTOPHIIA [EJH0-TE0-
cpusnueckoli ofertancskn, obecnedenus IKOJOIHYCCKO
Ge30TIACHOCTH B OKONO3EMHOM KOCMHYECKOM TIPOCTIHCT-
Be, pellieHiid 3agav B MHTepecaX MEeTeopOJIOUHH, Teojie-
3MH W KapTOrpapii, ceibeKoro Xo3sicTBa, ropoacKero
MIAHAPOBAAIG, pelleHns  (YUAAMENTAABHBIX  HAYK O
Jemse u Bo MHOCHX Jpyrux obmactax [5-8, 14-18, 23,
24, 35-49]

9. PaspubotaHbl HOBbIE METOAbi, AJIFOPHTMBL H 11pO-
PPAMMEL OGPUGETION GOLIINX NOTOKOB MEQOPMAIIAN, (op-
MUPYEMBLX DASIHYHBIMIL THTIAME AMNapaTypbl AUCTAHLI-
oHnoro sonaupeanua [14, 15, 19, 36, 39, 41, 86-91]:

— g BBIAEIeHHs W KIACCHQHKALNN CAaB0KOHT pu-
CTHBIX TIPOCTPAHCTBEHHO MPOTAKEHHBIX W MalopasMep-
HLIX 06BLEKTOB HA (POHE CTOXACTHUECKHX TOMEX, € He-
NOJAL3OBAHMEM [APAMETPHYECKHX If HETPAMETPHYSCKUY
MOIXOM0B, & TAKIKE MPOLUEAYD AAanTHBHON KAACTEpH3a-
uun uoAp.;

— pacyera SHEPreTHYECKUX, TIPOCTPANCTBEHHBIX [
JMAHAMPTECKHX [apaMerpos MoJIeH CHIHAI0B 0T 00DheKTor
JVCTAHIHOHHOrC 30HIPOBAHNA;

— 06paboTin u30HpKeHItH ¢ Bhlcokoil HHOpMaIL-
OHHOH eMKOCTBIO € TIEIBI0 [OJNYHEHHS 0 CTATHCTHYECKOTO
AHAIH34 MHOFOMEPHBIX MACCHBOB MH(DOPMATHBHEIX MIPH-
SHAKOR, HeoGXOMUMBIX U8 Kaaccuduralnn usobpaxe-
HUH [0 PA3ANYHLIM KPUTEPHSM W ONPESCACHUs 3HA!UL-
MBIX TTAPAMETPOB HAGIIONAeMBIX OOBEKTOR H SBJIEHUI;

— GoproBoil WHTENIEKTYANLHOH 06paboTKH H306pa-
AEHHH, PeaJM3yYIONIAX TPOIeAYpDbl BbIIEIEHHS KIACTE-
POB B [IPOCTPAHCTBE NMPUSHAKOE,

— CHHTE3d DEMIU3ALMH ABYMEPHBIX U TPEXMEPHDLIX
CTOXACTHUECKUX TTOJIel APKOCTH, PErHCTPHPYEMBIX pas-
AMYHBIMY THIAME ANMAPATYPhl AHCTAHINOHHOTO BOH/IH-
POBAHIL;

— NOMJEepPKKH W 0oOGCAYyMHBAHUS OGAHKOB JAHHDIX,
[peAHA3HAYEHHBIX 1A XpaHennd 60abmux 00LEeMOB HH-
(popMatme, TMOTy4eHHON IIpH HCCAEAOBAHHH DA3IMIHbIX
00BEKTOB THCTAHIIHOHHOTO 30H/AMPOBAHNS;

— ofecnieveHnst paboThl SKCIHEPTHBIX CHCTEM, TI03BO-
JSIOWKX B peasbHoM MacmTabe BpeMeHH aHAJIW3UPOBATH
uH(OPMAITHIO, MOCTYIAIOUYH ¢ PasAnyHbIX JATUHKOB,
OGHAPYKUBATD O6DEKTH M ABJICHHA B KOHTPOJHPYEMOM
MPOCTPAHCTBE, ONpefeNaTh UX THIBI H OLEHHBATL Mapa-
METpBI, TIPOrHO3HPOBATE PASBHTHE HAGIIOAAEMBIX CHTYA-
il U BBIPAGATHIBATE PEKOMEHIANH 10 ONTHMAILHOMY
VIPABACHHIO WCTOTHUTENbHBIMH CPEACTBAMH M CPE/CT-
BAMH KOHTPOJIA.
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10. PaspaGorakbl MeTOAb!, LJATOPHTMBL H IIPOTPAMMDI
VIPABAEHHA KOCMUUYECKHMM AlNlapaTaMu (KA), B 1oM
qiese AN peTHCTpanun i O6paGOTKH TeneMeTpHUecKoi
HHOPMALIIH, A TAaloKe YIPABJEHHA C OIHOTO KOMAH/IHOTO
NYHKTA FPYIMHpoBKaMin KA Ha Pas/iniHbLIX 0pOHTAX.

11. PaspaGoTaHbl HOBASL APXUTEKTYPa M NPHHIHIIbI
HOCTpOEeHKs TEXHHYECKHX CpPeacTs o6patoTku GoJbLinX
NoTOKOE mH(popMaluu, B ToM umene [1-6, 14, 15, 18,
24, 38-41, 80, 86, 92]:

~ HageMHBIX cicreM OGpafoTKM MOC/IeA0BATCIRHO-
creil wupossix H306pakeHHHt ¢ BBICOKOH WHopMaIm-
OHHO eMKOCTBIO /IS BbIAENEHIs] MAJOpasMepHnIxX M-
HaMMYecKHX o06beKToB Ha (POHE CAyMaiiHBIX noMex B
macitabe speMeny, GAM3KOM K DPEasiblloMY;

— HABEMHBIX OITHYECKHX, ONTHKO-UH(PUBLIX i LU~
POBBIX cHCTeM 00paboTky GO/bIIMNX TOTOKOB HzoOpaxe-
Huit ¢ poicokoil  uHopmamonHoil  emkocrbio (10
107 6ut /Kkaap) i MOAYUEHHS 3HAUHMBIX [TAPAMETPOB
00LEKTOB W ¢POHOB;

= 6DPTOB]J[X crneruanbHbIX BRIMMCAMTENE  AnA
npeaBapuTeabioil  ofpaborki Goabmnx ofbeMoB faH-
HBIX, o0ecTeYuBalonmx puasTpaumo wHpopManau «
CHIKEHHE TOTOKOB JIAHHBIX, MePelaBaAeMbIX [0 Da/Ho-
JIHHUAM 1l HA3eMHDbIE TYHKTDI;

— GOPTOBBIX ONTHKO-UH(POBLIX # LUHGDPOBLIX KOM-
TLIEKCOB 06pa6oTKY H300PLKeHHiT 115 IPOCTPaHCTBEHHOTO
CHEKTPANBHONO AHANN32, BLIAETEHHA B PaCHO3ZHaBAHHA
PasJAMUHBLIX AHOMAJIMI MOBEPXHOCTH OKedHa W CYIIH, B
TOM uHesie B MacliTabe BpeMenll, G/MBKOM K PeaIbHOMY.

12, PaspaboTaHbl NpUHLHILL [OCTPOEHIA KOCMMYe-
CKHX CHCTEM CBA3H € OCTpOHANpaB/JAeHHBIMH MHOroJgy4e-
BBIMH, Pa3BOPAYNBAEMBIME B KOCMOCE AHTECHHAMN GOJbUIO-
ro AHAMETPd, TO3BOJSMIOUIMX OCYIMECTBJIATh Pas/InMHbIE
BB CBs3H (TepCOHANBHYIO, MOABIKHYIO, (HHKCHPOBAH-
HYIO) 1 MHOTOKPATHO HCIIOJI30BATDh BLLIEJEHHDIC YACTO-
Thi, OGECHEMHBATS IKOJIOTHYECKYI0 Ge301acHoCTh aboHeH-
TOB 34 CHET HU3KOH M3mydaeMoil MOLHOCTH TepMUHATA
(~0,03 Br), conpsbkeure €O BCEMH BHAAMI CYLIECTBYIO-
HUX cHCTeM CBS3HM OOIIEro MOJb30BAHNA [pH HH3KOI
cToumocTH H umsKux Tapudax [1, 9, 95-100].

13. PaspaGorambl (pU3HUeCKHe OGCHOBLI M CO3AHBI
BHICOKOI((EKTHRIEE GOPTOBBIE HMCTOMHMKH JHEProcHab-
JKeHns!, obecneurBalomye BO3ZMOMKHOCTD PaBoThl AKTHE-
HBIX U HACCHBHBIX CPEACTB AMCTAHILMOHHOIO 30HIMpOBA-
uist Ha Gopry KA [1, 93, 94].

PesyuipTarsl NPOBeeHHLIX HCCHEMOBAHMIl BBITON-
HEHHBIX pa3paGoTOK MHOFOKPATHO 06CyK/ainch H TOIy-
yuaK ofobpenue Ha HayuHbIX coBerax Tpu [lpesnamyme
Poccuiickolf axagemun Hayk (pasee AKageMHH HAayK
CCCP) no npoGaemam rHApodu3nky o 06pabGoTKy H30-
GpadkeHWil, 0 KOCMOCY W JIp., & TAKKe Ha MHOTHX MEX-
BEOMCTBEHHBIX M OTPACEBLIX COBETAX.

3. Texmueckuie npoGaeMbl, peleHHbIe
TIPH CO3/IAHNH TJI00AIBHBIX
29POKOCMIYECKUX CHCTEM

B nmpotiecce pa3paGoTKH, HCIIbITAHHH W 9KCILTYATAIHH

CO3/JaHHBIX W CO3J4ABAEMBIX A9POKOCMHUYECKHX CHCTEM pe-
IIeH Lejblil KOMILIEKC CHACKHEHIINX TEeXHHYECKHX IMpo-

GeM, OCHOBHBIMH M3 KOTOpbiX ABasmioTes [1, 4-7, 15, 41,
42, 47]:

1. PaspaGoTka B pea/IM3ALHA OPUIMHAILHBIX TIPHH-
[UI0B OPGHTANDHOIO MOCTPOEHUA Ui PEIeHHA Pas/INy-
HBIX 3a[a4, TAKUX Kak rao6aibHblil ONepaTUuBHLIN KOH-
TPOJLh JMHAMEYECKHY 06beKToR B aTMoc(epe, ocBemlenue
oficTanoBkH B MupoBoM oKkeaHe, ofecneueHHe IKONOMA-
yeckoli GesomacHoeTH B kocMoce M Apyrux [1-4, 49, 93,
94]. OaHUM W3 [MPUMEPOB peasu3alllly TAKHX NPHHIUMIIOR
ABAACTCS KOMOMHALMS TeOCTALHOHAPHBIX M BbICOKO3JI-
NHITTHYECKUX OPOMT M1 ofectiedeHUA BGecTpomycKHoro
rA0GATBHOTG KPYTJIOCYTOYHOTO HAGMIOAEHUA DasiHUHBIX
ABNEHUIl Ha 3eMHOM wape [1].

2. Peasmsanus ofHONYHKTOBOTC METOJA YNPABJIEHH:
KOCMIYCCKHMI  annapataMu, 06ecTedHBAIOIIErO CyIIecT-
BEHHOE COKpAILEHHME 3aTpaT Ha CO3JAHMe CHCTeMBl (e3
CHIDKEHNS TOYHOCTH ONPELeACHHA M KOPPEKIMH TPdeK-
TopHLIX mapaMerpor [1, 3, 93, 94] u co3aHue HABEMHDIX
TIYHKTOB, 06GecnevHBAIONMX YHPABJACHHE, TPYNNHPOBKY
KOCMITHECKHX 'd]ITl'ci])':lTOB Ha BbICOKOMJINNTHYECKHX, Ie0-
CTAUMOHAPHBIX 1 ApyrHx opGurax, npueM u o6paGoTky
AauHBIX, mocTynaomux ¢ ux 6opra [1, 3, 9, 95].

3. Cospanue cepun yaHkaAsHpix KA, obecneunsaio-
HWBX BOSMOKHOCTb Pa3MelleHnsa Ha uX GOpTY C/IOAKHDIX
KOMILIEKCOB ANHAPATY Pl AMCTAHIHOHHOTO 30HIHPOBAHNIA,
GOPTOBBLIX BBIMHCIUTEABHBIX YCTPOHCTB, CpecTs CBsisH,
GOPTOBOTO H3MEPHTENIbHOr0 I MCHONHHTEIbHOTO 06opy-
JOBAHWS, CHCTEM HEpProoGecredeHys, OPHEeHTALMH U cTa-
GUBaldy H T.0L, MO3BOJSMMY Pea/id30BaTh paspaldo-
TaHHBle OOIIeCHCTEMHBIE TPHHLKIBL TOCTPOSHMA PAs/HY-
HBIX T106aABHBIX aspokocMudeckux cucrem [1, 3, 93, 94].

4. Cosganne 1e UMeiollell aHANIOIOB CHCTEMBI OpIl-
eHTANMN ¥ CTAGMIN3ANUY TeoCTALNOHAPHBIX H BHICOKO-
annunTyeckux KA, ofecrneunsaioiieil BbICOKOTOYHOE
HaseeHUe Y3KOMOJIOCHON ANCTAHIMOHHOH annapartypbl
Ha HabIofaeMble TPACKTOPHE 1 0OBEKTDI, 1103BOJIAIOLEN
MOBBICHTE TOUHOCTH OTIPEAENCHHSA KOOPAHHAT Habmogae-
Mbix o6bexTos [1-3].

5. Cospanpe YHHUKaJbHOH CcHMCTeMbl YIIPABJIEHHA
pasrounbivMy Grokamu 1 KA, pasmemaemoii na KA, xo-
Topas ofecrednBaeT BO3MMKHOCTb OMEPATHBHOTO Mepe-
XBATA ABAPHITHBIX KOCMHMYECKHX OOBEKTOB B IIMPOKOM
JManasone BeicoT ux nogeros [3, 93]

6. PaspaBorTia TeXHHUYECKH pea3yemMoro cnocoba
BBIBO/IA KOCMHYECKMX alIapaToB Ha IeocTalMOHADHDbIE H
BLICOKOA/LIHIITHYECKHe OPGUTBI C MCMOJb30BaHHEeM JyHHO-
TO TIPUTAXKEHHS, OGecreurBAIOLIEr0 CHIDKeHHe TpeGoBa-
HUHl K pakeTaM-HOCHTENSAM ¢ JIAIOIIEro BO3MOMKHOCTD
yBeqmuenus noJesnoit narpyaku ma KA [3, 4, 93]

7. Cospanne MHOTO(YHKLUHOHAJILHOTO €IHHOro pa-
[HOKaHAMA 3emisd — KOCMOC M IIPaKTHYecKasl peajinsa-
U B HITATHBIX cucTeMaX M(ppoBoro cmocoba mepenady
nH(popMaluy, ofecneynBalOlero He TOIbKO pelleHue
OYHKIMOHATBHEIX 3a[ay, I[T0CTABNEHHBIX Tlepea CHCTe-
MaMH, HO H BHeJpeHHe HafiICHHBIX TeXHWUYECKUX pelle-
HUil B CO3JaHME BbIJEJEHHBIX U OONIEJOCTYIHbIX CHCTEM
KocMuveckoii casisu [1—4, 93]

8. Cosjanue YHMKAILHLIX KOMIJIEKCOB a3POKOCMU'e-
CKOI ANMApaTyphl TeN/ICNeIeHIAlHOHHOTO U TeJeBU3HOHHO-
TO TMIIQB, B TOM HHCJe MHOTOIIKATbHON IHPOKOMOIOCHOM
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uHppakpacHoif alnapaTypsl, PAMHOIOKAIMOHHBIX, pa-
AMONMENeHTalMOHHbIX M PAaAHOTCMJIOBEIX KOMIUJIEKCOB,
annaparypnl AMCTAHLMOHHON IIPOCTPAHCTBEHHO-4ACTOT-
HOW  CIIEKTPOMETPHH, CIeKTpoMeTpoB, (Dypbe-CclieKTpo-
MeTpoB H Ap., obecriednBalounX HaGHIO/IeHHe 34 pas-
JAMYHBIME OGLEKTAMH Ha [pefese UIMHECKHX BO3MON-
iocreii [1-8, 16, 39—-46].

9. Cospanme yuuxavublx camonetusix (HIJI-76,
AH-12, TY-134, AH-30) u sepronerannix (MI-26, MH-6,
MM-8) neraiomurx naGoparopuit, 06OpPYAOBAHHBIX HIHPO-
KUM HAGOpOM ammaparypbl JHCTAHIMOHHOTO 30HAMpPOBA-
mnsa (pororpachirmeckoit, MuorosonamsHofi dororpadmie-
CKOil, TEJIEBU3IOHHON, Tel/IOBMSHOHAOI, JAuMapHoil), npo-
CTPAHCTBEHHO-YACTOTHLIMY  CIIEKTPOMETpaMyl,  MHOrOKa-
namsHeiMy CBY-paguomerpamn, PJIC Gokosoro o63opa,
KOTEPEHTHLIMH  MHOFOYACTOTHBIMH  PaIMOJIOKATOPaMil ¢
CHHTE3UPOBAHUEM anepTypht, Dypbe-CHeKTpoMeTpaMi U
i oéecne\mﬁalomeﬁ npoBejieHnne SKCTIEPHMEHTZ\III)HbIX
HCC/IEIOBANMI  XapaKTePHCTHK pPadIMUHLIX ABJIEHHIT B
okeane, armoccpepe u Ha cyme [7, 14, 15, 17, 44, 93].

10. Peaqmsauns B 3KCIUIYATHPYEMbIX M CO3T4BAEMbBIX
r10GabHBIX d3POKOCMHYECKUX CHCTEMAX PAas/MYHOro Ha-
3HAUEHMS! MHOTOYPOBHEBOTO HEepPapXHUCCKOro IIPHHIIHIA
cbopa, 06paGoOTKI U pacnpeieneHus HHPOPMAIMH € Hc-
II0JIB3OBAHMEM AHANUTHYECKHX LEHTPOB PA3JHYHBIX YPOB-
Hell KocMHYeCKMX W HA3CMHBIX Kanasios cBasu [1-9].

11. Peanusarmus MOAYJAbHOI TEXHOIOIHH NOCTPOEHHS
GOPTOBLIX ANIAPATYPHLIX KOMIUIEKCOB, OCHOBAHHOH Ha HX
pasieienny Ha GopTOBOe MCIOJHHTENbHOE, GOPTOBOE H3-
MepuTeabHoe obopyaoBakne W ofume uHTEpdeichl, To-
3BOJIMBIIEH oGecnednTh peasnsalyio cnocoboB yHHbHKa-
UMH W THIM3AUMH CPEACTB, a TAK)Ke BO3MOMHOCTh (hyHK-
LHOHAABHOH OTPaGoOTKH M HCNBITAHHH GOPTOBBIX CHCTEM
HA Ha3eMHBIX BBIMACIHTEbHBIX KOMILIEKCAX C HCIO/b30-
BaHHEM [POLEAYP UMHTALMOHHOTO MolequpoBanua [1-4].

12. PaspaGorka nosoii BhicokoaeKTHBHOI TexXHO-
JIOTHH TOATOTOBKM K 3sanycky KA, ofecrneunsaioiieii
KOMILZIEKCHYIO OT/Ia/IKy 60PTOBBIX H HA3eMHDLIX CPECTB C
nojsyvyeHHeM ¥ OLEHKOIl KOHEYHBIX XaAPAKTEPHUCTUK CHC-
TeM, MO3BONAMOLIEH YMEHBIINTh KOJHYECTBO CTEHIOBLIX
00pa3nos, CHH3HTh OGDBEMBI HATYPHDBIX MCIBITAHMH H
3aTpar Ha co3jganue cucTeMpl [1-4].

Otmeuennble Bbllle HAYYHBIE H TeXHHYECKHE MNpo-
6aempl (MepeveHn KOTOPBIX He SABJAAETCA HCYEPIIBIBAIO-
H[HM), pellieHHble B TPOIECCE COSAAMMA, HCHBITAHHN H
IKCIIyATALMM  CJAOMHBIX  A9POKOCMHYECKUX — CHCTEM,
00ecrevuBaloT BO3MOXKHOCTH HCIOJIb30BAHUA NOCTHIHY-
ThIX PE3yJILTATOB W CO3[AAHHBIX AIPOKOCMHYECKHMX CHCTEM
sl PasAMuHBIX cdpep AeATeNBHOCTH, YTO IO3BOJIAET
TOBOPHTh O AMBepcH(pMKALMK Pa3pabOTAHHLIX TEXHOJO-
Tuii ¥ cuctem. Huke nprBeeHbl OCHOBHBIE HAIPABJIEHUS
TaKoil JUBepcHUKALINH.

4. CoznaHue cuCTeM MOHUTOPUHIA
OKpYysKamleil cpeabl U KOHTPOJIA
YpEe3BbIYAHHBIX CUTYaLHH

OnnuM u3 naubosiee BRXKHBIX HANpPABJEHWH AMBEp-
cubUKAIMY A9POKOCMUYECKHX TEXHOMOTHH M CHCTEM SB-

JIACTCA OPraHu3allsas MOHUTOPHHTA OKPY’Kaloleil cpeibl
B 9KONOTHYECKHX I TIPUPOAHO-PECYPCHDBIX LENAX, a TaKKe
KOHTPOJIst 4Pe3BbIualiibix cHTYalnii IPHPOAHOTD H TeXHO-
TEHHOro xapakrepa. I7o o6yc/I0BJEHO, ¢ OO CTOPOHDI,
CXOKECTBIO JIPUHIMIIOR 1OCTPOEHHA CO3JAHHBIX CHCTEM M
TEX, KOTOpble HOJRKHBI GLITh COZMAHBL [ pelieH s yKa-
3AHHDIX 3a/la4, & ¢ JIpyroil cTOPOHbL, AKTYAJILHOCTBIO STHX
3a/d4, KOTOpAs CYIIecTBEHHO BO3POC]A B IOC/TeHee Bpe-
Ma [1-8, 14-17, 47-49, 101, 111, 115-122].

Hwxe onucansr npunumibl MOCTPOEHHST r106aib-
HBIX H PErHOHABHBIX CHCTEM MOHHTOPHHTA OKpPYHAIO-
weil cpeavt, MeskrocyaapetBeHHOro LeHTpa 3KOJOrnye-
CKOTO MOHMTOPHMHIA, & TaKiKe [PHMEPbl HCTIOJIbL3OBAHHA
paspaGoTAHHLIX TEXHOMOrHI 1 CO3MAHHBIX CHCTEM /I
MOHUTOPMHTA Pa3JHUHBIX OGLEKTOB OKpY)Kalomled npu-
PO/HOIl Cpe/bl: aHTPONOreHHLIX BoO3AeiicTBuil Ha mnpu-
OpelkHble AKBATOPHI, TENAOBbLIX HCTOMHUKOB, OGyci0B-
JIEHHDIX H3BEPKEeHMAMU BYJAKaHOB U pPa3NHUHBIMH 110K~
pamMu; 1A NPOTHO3A KaTACTPO(PHUECKNK 3eMACTPACEHMI;
MOHMTOPHHIA Tefuoreogusuyeckoil o6CTAHOBKH, AHOMa-
anit ozoHocheps: 3emun, TPONHUECKHX LIKJIOHOB; IS
O6HADYIKEHNA PANHOAKTHBILIX BLIGPOCOB M pifa APYrux
NpHMEHEHHIT,

4.1. Mexdynapoduasn cucmema
2100a16H020 IKON0ZUNECKO20 MOHUMOPUHZA

JKoJorpvecKiie npoGaeMsl Mo CBoeil Npupoje fAB-
natores raoGanbibivi [103-118]. Tostomy B ux pene-
HUM OMNPEJeNsIoOnyI0 poib UIpaeT MemAyHapoiHoe co-
TPYAHMYECTBO, HANPHMEpP, NPH paspaGoTke M OCYIIECTB-
JIeHHM TIPHPOJOOXPAHNHBIX MEPOTPHATHH, 0co0eHHO B
OPraHH3ALMH IKOJOTHUECKOTO MOHMTOPHHIA, oGecnevi-
Bawomero Hesasucumoii uudopmMamneii 06 OKpyrkawowei
cpene BeceX YpPoBHell — OT JIOKAJIBHOTO A0 TI0GAILHOTO.
AXTyaJIbHOCTb DelleHHs Tpo6ieM, CBASAHHBIX C CO3/a-
HHEM CHCTeM MOHHTOPHMHIA OKpYIKawolleil cpeisl, Heof-
HOKPaTHO 06CYKIANACH HA TPEACTABHTEJbHBIX MEXIY-
HapoaHbix ¢opymax [110, 111, 120, 121].

Omnbrr, HAKOTJICHHLIH [PH CO3AAHME M IKCIUIYATdA-
I TA06/bHBIX  A3POKOCMUYECKHX CHCTEM, O3BOJIL
BOUIBHHYTh KOHLENUMIO [ocTpoenus MexayHapoaHoit
cHeTeMbl T06a/1bHOTO MOHHTOPHHTA OKPYIKAalolleil cpe-
Nbl. OTa KOHLEMUMS OCHOBAHA HA MHOTOYPOBHEBOM He-
pPapXu4yeckoM TPUHIMIE HCTIONb30OBAHUS  OGIUIMPHOTO
KJlacca M3MEPUTE/LHOI anmaparyphbl, yCTAHOBJAEHHOH Ha
KOCMHYECKHX anmapartax, (QYHKIHOHHPYIOUIMX Ha pas-
JIMYHBIX OpGUTAX, HA BO3JAYUIHbIX, HABEMHBIX H MOPCKHX
slathopMax, ¢ MHMPOKOH CeTbio NYHKTOB MpHeMa U 06-
paboTKi OaHHBIX, ofecleunBaolleil nosyuenne uHOP-
Maluy 0 GOMBINMHCTBE OOBLEKTOB OKPYIKAIOWIEH Cpeabl B
MHTEpecax Kak OTJAeJbHBIX CTPaH, TAK M IUJIAHETHI B le-
nom [5-8, 16]. Cucrema nossosisier BecTH Habai0/eHHe B
WHPOKOM [MANA30HE MPOCTPAHCTBEHHBIX MacmTaoB ¢
PAas/IMUHBIM [MPOCTPAHCTBEHHBIM Pa3pelieHHeM W Pasjiuy-
HBIMH TIepHOJaMH 06HOBAeHNs HHbopMalyy. [IpHHIMIB
€e TIOCTPOEHHA OCHOBAHBI Ha WAee (QYHKUNOHANBLHOMH
HHTErparuy, Co3/aBaeMblX HALMOHAJbHBIX CHCTEM MOHM-
TOPHHTA, (PYHKIMOHUPYIOINX HBIHE aBTOHOMHO, B 06be-

S0 Capun A.H., Bouayp B.T.



AHAEHHYIO MEXKAYHAPOAHYIO TJ06albuylo uH(popMalm-
OHHO-YIPABJAAIONLYIO CHCTEMY € OOLIME KOOPIHHHPYIO-
LM OPTaHAMH, ¢ CYU[eCTBYIOUIMHI 1T AONOTHUTENLHO
COBABAEMBIMI  WH(IOPMALTOHHO-AHAJIMTHIECKHMI  11CH-
TpaMu PASIHYHBIX ypoBHeil, ¢ IMHPOKOIl CETbIO TEPMHHA-
J0B TIOTpebnTENeH MOKAJBLHOIO YPOBHA, 00LEHHEHHDIX
COBMABAEMBIMH 1 CYILECTBYIOUMMY CPELCTBAME CBA3H.
Jljia NHTErpalny CYITeCTBYIOUMX CPEACTB B TaKylo CucTe-
My TpeGyioTes HIHTOKHDBIE (PHHAICOBbIE 3ATPATHL [0 CPUB-
HEHHIO €O CPeACTBAMH, HCTOJL3OBAHHDIMIL Ha CO3[aHne
HaumoHa bHBIX cucreM [5—8, 119, 120]. O6obuennasn
GJI0K-cxeMa TAKoH cHeTeMbl NpHBeAeHa Ha puc, 1.

Mpepmaraemas MexAyHAPOAHAA cHCTeMa TJ06ab-
HOTO MOHHTOPIHTA MOJKET € yCleXoM o6ecnednTsb noy-
uenye HeoGxoamMoil KoJOrHUECKol  HHpOpMALMH  NO
OCHOBHBIM [po6/eMHBIM BOIpocaM Kak A1 Kakioil oT-
JlebHO BagToll crpanbl, Tak ¥ A8 Beeil mumanernt. Oda
MO3BOAUT  TPEAOCTABUTL  MPUPOAOOXPAHHDLIM  OPraHaM
roCyapeTs, YUacTBYIOIHX B ¢e (DOPMHPOBAHIN H BKC-
MJyaTaiiil, MOLIHOC CPeACTBO OO6OCHOBAHMSA TIPHIHMae-
MBIX 9KONOTO-3KOHOMITHECKHX peltleHuH.

Iag cozfanis Takoll cHcTeMbl HeoOXOMMMO pelre-
HUE OPTaHM3AMIOHHO-TEXHHUECKHX BOIPOCOB, CBA3AH-
HBIX ¢ ofecreveHleM ME}LYHAPOAHOIO H MEKBELOMCT-
BEHHOTO B3aUMOLEHCTBIA HMEIOIEXCA CHCTEM ¥ LUEeHTPOB
KaK Hd HALHOHAABLHOM, TaK I 11a MeXTrocyJapcrBelHoM
YPOBHAX HPH 0OWIeH KOOPAWHALMH [PHPOACOXPAHHDIX
BEOMCTE YYACTBYIOWMX CTPaH.

Wnes cosmanug Ttakoil cucrembl ofCyxIaiach o
No/JIepskana Ha BCTpede PYKOBOAHTENEH rocy/lapcTB —

Kanapga

'7/{

HALUWMOHATBbHBLIE

B L

I/

crpan BocbMepku, B 1997 r. [119] na sacepanuax Poc-
CHITCKO-AMEPUKAHCKON KOMUCCHH TI0 9KOHOMHYECKOMY H
TexHoMOrHYecKoMy corpyannuectry [4, 8, 16, 20],
OGuieeBponeiickoM MeXOPABHTENLCTBEHHOM COBellaiuy
«PasBuTHE CHCTEMB! 3KOJOTHYECKOTO MOHHTOPMHTA B
Enpomneiickom pernones [120], a TaxKe Ha MeRIyHa-
POAHBIX KOH(pEPeHLUsIX.

4.2. MesxzocydapcmeenHtas cucmema
3K0/I02UYECK020 MOHUMOPpUH2a
meppumopuu cmpan — yuacmuuxos CHI'

Jlna opranMzamuy MOHHTOPHHTA OKpYKaiomweit cpe-
AL HA TeppuTopun rocygapers — yuacruukos CHI cos-
naerca MeKrocy apeTBeHHas CHCTeMd IKOJOTHYEeCKOTo
monutopunra (MI'C3IM). Ona dQopmupyercs Ha Gase
CYHIECTBYIOMINX HALMOHAJIBHBIX [ PETHOHAILHBIX CHCTEM
MOHHTOPHHTA TOCYAAPCTE B COOTBETCTBUI € MEKIOCYIAp-
creennpid CorjlalienyieM o CoTpyAHHUecTBe B obaacTu
3KOJIOTMYeCKOTO MoHUTOpUHTa [122].

OcnopubiM Hastavennem MITCIM asasercs:

— ofecredenye B3aMMOAEHCTBHS HAIIHOHAJBHBIX,
PETHOHANBHEIX W BEJOMCTBEHHBIX CHymG H CTPYKTYP
MOHWTOPHHTA;

~ cdopmupoBanme obmeil cicrembl c6opa, 06pabdor-
KNI U Tepejaull dKOJOTHUYecKod MHQOPMAHH Ha ocHoBe
JACHCTBYIOIINX W CO3/[ABAEMDIX KOMMYHUKALHOHHBIX CHC-
TeM W GUHKOB JTaHHBIX,

— paspaloria 0GIIEro MeTo/NMeCKOr0 H MPOrpaMMHO-
ro o6ecricyenls HOPMATHBHO-MeTo/Iideckod Gaspl cGopa,
06paGoTKy U Nepefaun SKoNOrHYecKoi nudopManiy;

YHUKW MHDPOPMALIMK

Ob6beguHenHoe
Koponescteo

Koopaunupyiowne
opraHbl

HauoHansHele notpeéuTeny, '
MexXayHapoaHbIe OpraHuaaLum

Moxape: 3emne- Tleonorvueckne [punuest Bynkausl OkeaHuyeckue 3arpsiaHeHnn aon Tonorpadun Tponuueckue
More30BaHke NPOUeccs| TEUBHMA Aaxa LMKNOHBI
Puc. 1. Me}xﬂyz!apomlaﬁ cHcTeMa r/06aibHOro SKOA0THYeCKoro MOIHTOPHITA
Hayunbie 0cHOBbI CO3AAHNA H AuBepcHHKAIIH TA06AMBHBIX A2POKOCMHIECKIX CHCTEM a1
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~ [pOTHOZ COCTOAHMA OKpysKaiomell NPHPOAHOI]
Cpeibl € YYeTOM TPaHCTPAHUYHBIX MEPEHOCOB BPEJHDLIX
BEIIECTB, 2JeKTPOMATHITHBIX H3JYYeHHil i 3BYKOBBIX
KOJ1eGanUit, pacTipocTpaleniia GUOIOTYECKUX O6BEKTOB,
HCTOYHHKOB IKOJIOTHUYECKOH ONMacHOCTH, APYTHX NpHPO/-
HBLIX AHOMAJIHIT;

~ MOIENNPOBaHIE KPHTHYECKUX CHTYAIMH H BbIAB-
JeHUE HCTOUHIKOB KOJIOIMYEcKoli OMacHOCTH;

— BhlABJIeHHe aBapuil I KaracTpod MTPHPOOHOTO N
TEXHOTEHHOT0 XapakTepa M CBOEBPEMEHHOE NpPedyTIpex-
AeHHe HAIHOHAIbHBIX M PErHOHAILHLIX OPraHOB YTPAB-
Jenna o6 ux macwrale, HalNpPaBIeHUAX PACIPOCTPaHe-
HUS 1 OXBATHIBAEMON TEPPUTOPUH;

— TOATOTOBKA I TPEIOCTaBIeHNe AAMWHICTDATHE-
HBIM OpraHaM YIpap/IeHusn 1 3aitHTepecOBAHHBIM OPraH-
SalHAM peKOMEHIAUMi AJA pellleHHs 9KOJOMHUECKHX
npofues rA0GaTbHOTO W PErHOHANbIHOTO XapakTepd, a
TAIGKE OMEPATHBHOTO NPHHATHA MEp, HATDABIEHHLIX Ha
Npeynpes/ienne HACeNeHA U ero 3allliTy oT TIocAeacT-
BT aBapuit u KaracTpod;

— TpoBe/eHlle COBMECTHDIX HdyUHO-HCCAENOBATEND-
CKUX I ONBITHO-KOHCTPYKTOPCKUE paboT B obiracti 9Ko-
JOITYeCcKOTO MOHHTOPHHTA.

<
ecnyBnwnka
| Kazaxcram

L

O6o6mennas [pUHIHTAAIBHAS CXEMA  CHCTEMb
npuBefieHa Ha puc. 2.

[Tpu cozganun MI'CIM uenecoo6pasHo HENOILIO-
BATL ONBIT I TEXHOAOTHM, HAKOIIEHHLIE Npu pazpaboTke
U SKCIMYATALMH CO3JAHHMX TJ100a/bHBIX a3POKOCMITHe-
CKHX CHCTEM.

Konuemms nocrpoenns MI'C3M ocuoBana na
pyHKIHOHANIBHOM O6beAHHEHNH U [IOITATIHOM Pa3Bu-
THH CYIUECTBYIONIMX W CO3/IABACMBIX HALMOHAJBHBIX 1
BE/IOMCTBEHHBIX CcHcTeM B ofbeinHennyie Mesxrocy-
AAPCTBEHHYIO WH(OPMALHOHHO-YIIPABASIONIYIO CHCTE-
My ¢ 06muM Mex1yHapoaHBIM TEHTPOM IKOJIOIHYECKo-
o0 MOHHITOPHHTA, B3aNMOZeiiCTBYIONINM € CYHIECTBYIO-
MEME ¥ CO3AABACMBIME HaHOHAMLHBIMH HHOPMaL-
OHHO-AHAJNTHYECKUMH LEHTPAMH Pa3JUYHLIX YPOBHeii,
WHPOKOH CeThlo TEPMUHWIOR noTpeduTeneil ToKaIbHOTO
YPOBHS, OOBCAHHEHHLIX CO3/ABAEMBIMH W CYIICCTBYIO-
wpMy cpeacteamMy sz, [Ipu atoM mpeanosaraercsd
MAKCHMAIDHOE HCIOJAB30BAHME CPEACTB JAHBepcH(ILm-
pyeMbix  rA06adbHbIX  HH(OPMALHOHHO-YIPABISIONINX
CHETEM.

Typrmenmc-

Pecnybnuxa
Yabekncran

MexrocygapcTaeHHsIn
UEHTP IKONOrHUEecKoro
MOHWTOpPKWHIa

Kanapa el | vrana I
Kuran il fAnonuss @
®paruna | I Aurnva S5
OHanbHbIE =
Fepmannn == H:“" s CLUA =
MexayHapofHele : L MexayHapoaHbie
opraHusayuu opraHusauuun

Mpunues BynkaHs!

Okeanuyeckie
TEYEHUA aoHa

Tponu4eckne
UMKNOHBI

3arpAsHeHns soa Tonorpadus

Puc. 2. Mexrocy1apeTBeritas cHeTeMa 3KOJOTHYECKOTO MOIMTOPHITA
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4.3. Mexzocydapcmeenusiii uenmp
3K0./102UUECK020 MOHUMOPUH2A

OCHOBHBIM KOOPAMHHPYIOWMM H CHCTEMOOGPA3YIO-
MM AAPOM ABAAeTes MexXrocyJapeTBeHHbI uenTp ako-
sornveckoro Monuropnnra (MITIDOM).

Cxema pyuxunonuposannsa 1IeHTpa 9KoI0rHUeCKO-
rO MOHHTOPHHIA MPEACTABIEHA HA puc. 3.

IIpn opransauiy MOHUTOPHHTA TEPPHUTOPHII cTpaH
— yuactuuy, CHT gosxHo GhiTh OpeXae BCETO OpraHu3o-
Bano p3anmomeiicteie MTIIIOM ¢ cyuecTRyOmuMy 1t
CO3/IABACMBIMH  HALMOHAJBHBIME  HH(OPMAIIONHO-aHA-
JAurudecknmn wentpamy erpan CHT, a rakke perno-
H@JIbHBIMH [EHTPAME 3THX CTPaH, B TOM Yllc/e C peruo-
HATBHBIMI HIPOPMALIHOHHO-AHAIHTHYECKUME  LEHTPaMIL
(PHAIL) cy6wextos Poceniickoii (Megepatuiu.

Kocmnueckue
cpeacTea
cBA3M

MexayHapogHoe
COTPYAHW4YecTBO

HauwuoHankeHble
obopoHHbie

pBanpxaHckas|

Pecrybnuka

Pecnybnunka
B'enapycb

Tpysun

[Ipenycmarpunaercs Takyxe CBA3L € WH(OPMALHOH-
HO-AHAJUTHYECKIIMI  LEHTPAMH  TIPHPOJ0OXPAHHbIX Be-
AOMCTB, HAIMOHAJABHBIX BEIOMCTB IO UpesBbidaitHbiM
CUTYALHAM, a TaKKe HAIHOHAJIbHLIX OGOPOHHBIX Be-
JIOMCTB, O0GECTIEYHBAIONIMX BO3MOXKHOCTD MCIIO/b30BAHHSA
NPOUSBOAUMBIX HH(POPMALHOHHDLIX NPOJYKTOB, TIOIYde-
MbIX Ha OCHOBAHWH JaHHDLIX, M[OCTYHAOIHUX ¢ CcHCTEM
9THX BEJOMCTB.

Jlaa peanusannn MeXAYHAPOAHBIX TIPOEKTOB B 06-
JIACTH OXPaHbl OKpYy’)Kaiollell cpeabl, Npexkae Beero ¢Bsi-
3AHHBIX C TPUHCIPAHHYHBIME TNPOGAEMAMU, TIPeIycMar-
PUBAETCHA BO3MOKHOCTDL 1EIIOCPEACTBEHHOIO TOJYYCHIA
undopmanny  (kak ornepaTHBHON, Tak H  HeolepaTis-
HOit) OT PASAIUHBIX HCTOYHUKOB AN ce o6paGoTKn I
aHa/u3a.

UcTouHMKK
wHhopMaumm

MuHNPHPOAHBIX
B

Poccuu

HauuoHanbHbie UeHTpsl cTpad CHI PWAL| cybuekTos
s il Poccuitckon

Pepepauyun

PecnyGnuka

Mongosa 6

Poccuickas Bonoroackas
Depepauun obnacte
Kanyxckas
obnactb
Kyprawxckas

PecnyGnwka
T

TypxMeHucTaH

PecnyBnuka
Yabexucran

Yrpauxa

Puc. 3. Meskaynapojuibiil UeiTp 5K0A0FHNCCKOro MOHHTOPHIra
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TNokaneHbie

‘ notpebutenn

ofzrasooT ofxrosEcswold

MunnucrepcTea
w BegomcTaa no YC

Puc. 4. Opralm:muusr Céﬂp&l W onepeiavi JIHIBIX B CHCTEMAaX 3KONOTHYCCKOro MOIIMTOPHIITA

M dyuxmmonnposaanss MTTL2M  neob6xoauMo
ofiectIeunTb Iepelayy AaHHBIX MEeXY Pas/JMUHBIMI LeH-
TPaMIL M JIOKAJMBHBIMH TOTPEGUTEIAMI ¢ HCTIONb30BAHU-
eM CYLICCTBYIOUIMX 1 co3jaBaeMbix cpeacTs ceasn [99].
CxeMa opraEusanuy cOopa # nepefayn AaHNbIX B cHCTe-
Max 3KOJOFMYecKoro MOHHTOPHHTA TIPUBeIea Ha pic. 4.

B mactoswee BpeMsi cozgana 1-a ouepens llenTpa,
MpH 9TOM HCTIOMh30BAH ONBIT fAeaTesbHocTd Poccuiicko-
AMEpHKaHCKOﬁ KOMHICCHE TI0 QI{OHOMI‘I‘IECKOM}’ H TexXHO-
sorudeckoMy corpyauusectsy [8, 16, 101].

5. Hcenoan3oBanne aapoKOCMHYECKHX
TeXHOJIOTHIi ¥ CO3/JaHHBIX CHCTEM
JU1si MOHHTOPHMHTA ¥ KOHTPOJIS PasJIHyYHbIX
00'bEKTOB OKpYy:kamouleil cpesbi

5.1. JucmaHyuontslii MOHUMOPUHE
npubpexnovix 600

C nomouibio paspaGoTaHHBIX TEXHOJOTHH M co3jaH-
HBIX CHCTEM MOKeT GbIThb OPraHH30BAH KOMILJIEKCHBII Mo-
HUTODHHT MOpCKHX axpartopuil. J[ns storo Heo6XoxHMa
cucTeMa, CTPYKTYpPa KOTOPOil MILIIOCTPHpYeTCs Ha pHC. 3.

CucreMa BKTIOYAET B CBOif cocraB: cpeacTsa JHC-
TAHIUMOWHOTO 30HAWPOBAHNA, YCTAHOBJEHHBIE Ha KOCMI-
YeCKMX anmapaTax 1 opOHTANLHLIX CTAHIHAX,; JeTalONIHe

snaGopatopuu, HalpuMep Ha Gase camomeroB Thma MJI-76
u Beproseror MM-8 u KA-32, o6opy/loBaHHBIX LIHPOKHM
HaGOPOM CPEJICTB JUCTARIMOHHOIO 30HAMPOBAHNA 1 Gop-
TOBOH 06paBOTKM AAHHBIX, O0ECIEYHBAIONIMX MOJyYeHie
MHOPMALIAK O PA3AUUHBIX 06DHEKTAX OKeaHa; CHeIHaI-
3IpPOBaHHBIE KOPabJIH AKOJIOTHHECKOro KoHTpoad; 6yiiko-
BbIE CTAHI[MN; THAPOAKYCTHUECKHE CHCTEMDBl; CPEACTBa
CHAZU; BbICOKOA(EKTUBHbIE TEXHIYECKHe CPEeACTBA 00-
paGoTky H3oGpakeHuii, ofecnieyuBalomue pellenne MiN-
POKOrO CHEKTPA 32424 30HAHPOBAHMA MOPCKOH Cpejibl It
MO/IEIPOBAHIEe 9KOCHCTEM TIPHOPEKHBIX BOJ.

[ns MOHUTOPHHTA BOAHOH CpeAbl HCIOAL3YIOTCS
METOB! H AllapATypPa [MHCTAHIHOHHONH OLTHHECKOH mpo-
CTPAHCTBEHHO-IACTOTHOH CTEKTPOMETPHY, MHOIOYACTOT-
HOlt paaMoBOJHOTPAGNHN, MA3ePHOr0, MHOTOCIEKTPAJID-
HOTO { THMEPCIEKTPAJIBHOTO 30HANPOBAHYA.

Cucrema npegHasnayeHa:

— 145 BbiAABACHHA B NPUGPEXKHBIX aKBATODHAX 30H
SarpsAsHeHuii, 0GYCAOBAEHHBIX PA3IMYHBIMM BUAAME aH-
TpONOreHHbIX Bo3/eiicTBHil, 3arpasHeduil, CBA3AHHBIX CO
c6pocoM CTOUHDBIX BOL, HeTENPOAYKTAMH, TSKE/JbIMH
MeTaJIIAMY, PACTBOPEHHBIMH OPrAHHYECKHUMH BEIIECTBAMIL;

— uaMmepenys (pUBHUCCKHX, XHMHYECKMX W GHOJOTH-
YeCKUX MAapaMeTPOB BOAHOM Cpeibl, UX [POCTPAHCTBEH-
HO-BpeMeHHbLIX BapHAaIlmii;

—~ aHaju3a W [POTHO3a DPA3BHTHA 2KOJOMHUECKHX
CUTYALMil ¥ OLICHKH [OC/eACTBMIT BO3AEHCTBHA AHTPONO-
TeHHBIX (PAKTOPOB HA JKOCHCTEMBI MPHOPEKHDBIX BOJ.
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Paguwonokauun
MHOTO4acTOTHaA paguoBonHorpapmwa

Chpoc cTo4HEIX BOQ KonueHTRau s
(pawor . Cesacronons) B (DUMHCKOM 3anwiee

M AapoakyciiumiilecKue cMeTemMisi

OnNTUKO-3NEKTPOHHAA ChbemKa
MpocTpancTaeHHO-4acTOTHanA Tennosas ynepcnekTpansHas
CNeKTPpoMeTPUA CheMka chemMKa
] I — |

Nasepnoe
JoHANPOBaHKE

A S e
Mpoasnenns PacnpocTpaHeHne
pi'.‘!'lL:Cl:bﬂ aAHa ()Ffﬁli&-‘\'—lf!CHMX Beuwecrs

Puc. 5. KomiiekcHasa cHeTeMa MOHHTOPIITA NPUGPeKBIX AKBATOPH

Cucrema obecrieunBaeT Ha0MI0/IeHIE 3a HpHGpe)KHbI-
MK aKBATOPUAMY, 00paboTKY HAHHDIX B HA3EMHBIX WH-
(HOPMALMOHHBIX LEHTPAX H Iepefady peay/braros ofbce-
noBaHuil MOTpeGHTENAM.

Ha ocHoBe ananusa monydyeHHOH wHHGOPMALHT B
HA3eMUBIX HeHTPaX 06paGoTKH ¢ HCNOAbLIOBAHIEM A/ro-
PHUTMOB, IIPOTPAMMHBIX K TEXHUYECKUX CPEJCTB!

— Npou3BOAATCS HAeHTH(UKAIUA CYIECTBYIONNX
NCTOYHHKOB 3arpsA3Henuil U olleHKa ux Macmralos;

— OLEHHBAETCA SKOJIOTHHECKHH DPHCK [jd dKOCHCTE-
MBI IPHOPEXHBIX BOJA, OOYCAOB/EHHbLIH BO3AEHCTBHEM
AHTPONOreHHBIX (DAKTOPOB PA3JNYHBIX THIIOB;

— nojydaercs LeHHasd HHMOPMALUA A4 KOHTPOJI
KIHMATHYECKHX H3MeHeHHil pernonaIbHore MaciiTata;

— pa3pabaThIBAIOTCS pEeKOMEeHJaluy A/ TIPHHATHA
TPHPOJOOXPAHNBIX Mep, TIPENATCTBYIOLMX JaabHelimery
3aTPASHEHNI0 OKPYKAIOIIEH cpesl;

— cosgatorcss 6asel JAHHBIX [0 XapaKTePHCTHKAM
PASAIYHBIX SBJIEHUIT B IPUOPEKHBIX PETHOHAX.

B nacrosmee Bpemst mpoBedeH pAJl TIPOEKTOB € HC-
NOTh30BANHMEM (PPATMEHTOB TAKOIl CHCTEMBI, B TOM YHC/e
NPOeKT TO MOHHMTOPHHIY AHTPONOTEHHBIX BO3ACHCTBHIL
Ha skocHcTeMy (DIOPHIACKOTO 3aJAHBA B PAMKaX [eATeNb-
HocTH  Oxosormdeckoi paGoueil rpymnbl  Poccuifcko-
AMepHKaHCKOH KOMMCCHH 10 9KOHOMHYECKOMY H TEXHO-
renHoMy coTpyauuyecrsy [101, 121, 123].

5.2. MonumopuHz menioGsiX UCTMOYHUKOE

ﬂﬂ}] MOHUTOPHHTA TEIJIOBbIX HCTOYHHKOB, TAaKHX,
HATIpUMED, KAK M3BEpIKEHHS BYJIKAHOB ¥ JIECHDblE MO
Pbl, MOTYT HCMOJIb30BATHCA CYLIECTBYIOUINE M MOJEpHH-
3UpyeMbie CpeAcTBa KOCMHYECKHX CHCTEM TJI06a/ILHOTO
HabaoneHus [1, 4-7].

MOHHTOPHH]‘ 3TUX TENJOBLIX HCTOYHHKOB OCHOBaH
Ha MeTo/Max perdcrpaliid aJeKTPOMarHUTHOTO H3JAY4YeHHA
B MK-guanasoHe creKTpa ¢ TIOMOIIBIO IUHPOKOTIOIBHOM
armnaparyphl, yCT':'l}IOB.HﬁHHOl‘:I Ha TeOoCTAllMOHAPHBLIX Bbl-
COKOLINTITHYECKHX, CPEIHeOpOHTAIBHBIX ONepATHBHBIX
KOCMHYECKUX alllapartax, M anmnaparypbl BBICOKOrO Opo-
CTPAHCTBEHHOTO PA3PELIEHHS, YCTAHOBJIEHHOH Ha HH3KO-
OpGUTAIbHBIX KOCMHYECKHX allllaparax.

TIpi MOHHTOpHHTE W3BepIKeHUH BY/IKAHOB 0Oecredn-
BAETCHA BO3MOKHOCTD KOHTPOJHMPOBATh YPOBHH 3abIM/ICH-
HOCTH, ONpefeliaTh KOHIEHTPAHMIO YaCTHII B BhIGpOCaXx,
MPOTHO3HPOBATH PACIPOCTPaHeHHe HLaeiica ¢ MOMOIILIO
BHICOKOOPOHTAMBHBIX H HH3KOOPOHTAIBHBIX KOCMMUECKIX
anmaparos, ofecledeHHbIX annapaTypoit nugpakpactoro
[Mana3oHa,

B cocras cHCTeMbl MOHHTODHHTA JIECHDBIX TIOXKAPOE
BXOISAT KOMILIEKCHI CPEACTB MOKAPOTYIIEHH:A, YCTaHOB-
JIEHHBIE B aBHALMOHHLIX Jrabopatopusix. [Ipennaraemas
TEXHOJIOTHS MO3BOJISIET TIPOBOANTD OGHAPYIKEHME KPYIHO-
MacImTaGHBIX TIOXKAPOB C ONepaTHBHOCTHIO He Gonee 10 ¢ 1
JIOKa/IbHBIX — C ONepaTHBHOCTBIO He Gosee 10 mMun — 1 .

Hayunnbie ocHOBbI cO3faHust H AHBePCHDHKALMH 06aNBbHEIX a9POKOCMHYECKHX cHETeM 35



5.3. Hazemno-xocmuueckas cucmemd
xpamxocpouuoeo npoz2ro3da
Kamacmpoghuueckux semaempacenuil

CucreMa ocHOBAHA Ha METOAE MHOTOUYACTOTHOTO
PaANONpOCcBeYNBanNA ToHOoCepsl 3eMmmn ¢ Gopra Koc-
MHYECKHX aNllapaToB, NpHeMe HaseMHBIMH CTARHIAMH
MpoUlefIiero yepes HoHocdepy HaJdydeHnus, Ha obHapy-
JKEHUN 110 TPHHUMAeMbIM CHTHANaM [PEJ|BECTHHKOB 3eM-
Jerpsacennii marnuTynoil Gosiee TATH Gas/oB Ha TepHOJ
[PUMEPHO TPOE CYTOK € BePOATHOCTBIO [MPABHILHOIO
tpornosa 0,7 n JoBeJeHHH OTEPATHBHBIX COOOMICHHI 10

N

AHTEeHHBI annapartypbit
MHOro4acrtoTHoOro
pagvuonpocBeYMBaHNA,
noHoctepw! (MPIIA)

BopToBO# peTpaHCNATOP KOMNNeKca
cBopa v nepepa4n ganHbix (KCMM)

" MOHOC®EPA

HazemHbii nyHKT
obpaboTkn

OPraHoB, OTBETCTBEHHBIX 3a MpPUHATHE pelwrenuii [47, 48],

B cocraB TexHuueckMx CPEACTB CHCTEMbI BXOAAT
a) reoCTAlMOHAPHEIE KOCMMUecKHe ammaparsl  (Touxu
crosrua 35 u 130° B, 7.), KOHTPOMHPYIOILe HoHOChEpY
B npefenax *65° no mmpore M A0Ar0TE OTHOCHTENDLHO
TOYKM CTOsIHHSA; 6) KOoCMMYeckHe ANTapaThl AOTIO/HI-
TEAbHO OCHAWAlTCs GopTOBOIl ANNAPATYPOIl MHOroOMac-
TOTHOTO paJuolpocseunsanusa uonochepnr «Martpuuas 1
Goprosoil ammapatypoit (perpancasiTopoM) KOMILIEKc:
cGopa # lepeflaud AaHHBIX MIUIIIMETPOBOTO [HATIAJ0HA,
OG6muil BuA KOCMHYECKOTrO anapaTa MPEACTABIEH 1A
pic. 6; B) HpOCTPAHCTREHHO pACTIpefleleHHAs CeTh M3

Kocmuueckun annapar (KA)
cuctemsl “OKO”

HaseMHbIA NYHKT
ynp

ANnNaparHo-nporpamubie
cpencTea obpaborkm,
aHanuza u oToGpaxeHwn

HH(pOpMaLMK

BaloBo#n cHCTEMBI

WrarHsie
annaparTHo-
NporpaMmMHubIe
cpencrea

l—b PernonansHbin LleHTp nporHoaa semneTpaceHni

Puc. 6. Hasemuo-KocMHUYECKas CUCTEMA KPATKOCPOYHAro MporHosa Karactpoduieckux semierpacenuit «Marpuuas
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20-25 ABTOMATHHMECKHX HA3eMIDLIX TPUEMHBIX MoayJeH
CHIHAJIOB Pa/JMOTIpOCBEUNBAHMA, PA3MEUIAEMbIX Ha I0-
BEPXHOCTH 3eMsn B KOHTPONHMpYeMoH 30He C Imarom
300-500 ®kM; r) ceTb HaseMHBIX NepelaloluX CTAHImHI,
TONOAOTHYECKH COBMENIEHHBIX € CEThIO NPHEMHBIX MOJIY-
Jleif; 1) HaseMHble IMYHKTBI NpHeMa H KOMIUTEKcHOI of-
paGoTky MuQopManuy, conpsKeHHble HA HHOOPMALHNOH-
HOM ypoBHE ¢ HUH(OPMAMHMOHHO-AHAJUTHYECKHMH LIeH-
TpaMK TIOTpebuTeneii.

[pepsaraeMpie TPHHIUNAB TPOTHO3a 3eMJAeTpsce-
HUfl ¢ GopTa KOCMHMHECKHX annaparoB anpoGHpoRaHbl
AKCMEPUMEHTAIBHO.

5.4. Monumopune zeauozeoghusuueckoil
o6cmanosxu

Meronsl, mcronbayveMble JUIA MOHHMTOPUHTA refHo-
cpuameckoil 06CTAHOBKH, 3aKAI0YAIOTCA B 30HAHPOBAHHH
KOCMIYECKOiT Cpejibl KOMILIEKCAMHI MHOTOYACTOTHOTO pa-
INOINPOCBEYNBAHNA HOHOCEPB! B CPEACTBAMU perucTpa-
LN TTAPaMeTPOB 3JIeKTPHYeCKMX M MarHHTHBEIX mofeif,
BOJH B TIJla3Me MarHuTocdepbl, DSHEPTHH, TIUIOTHOCTH
MOTOKOB ¥ [POCTPAHCTBEHHO-BPEMEHHBIX XAPAKTEPHCTHK
3APSDKEHHBIN MACTHII B MarHurocgepe ¢ Gopra Teocra-
LUMOHAPHBIX 1 BBICOKOIMITHYECKUX KOCMIMECKHX af-
mapares [1, 3-7, 48].

C weno/b30BaAHMEM TNPEANATAEMBIX METOLOB MOTYT
GuITh pelleHsl ClAeIyIonue 3aTatHu:

1. TlpornosnpoBanue HapyuieHuil B pabore pajuo-
JMIOKAITMOHHBIX CHCTEM, B TOM YHCJE DAJAMONOKATOPOB
ABMAJUCTICTYEPCKHUX  CJYKO  yIIpaBjeHHsd BO3AYLIHBIM
nemkenteM (0coGEHHO aKTYaaEHO B BEICOKIX LIHPOTAX).

2. [lporHosnpoBante BOSMOXKHBIX COCEB M OTKA30B
B (OYHKUHOHHPOBAHHH 3/NEKTPOHHON almapaTypbl KOCMH-
YECKHX arrapaTtoB CHCTeM YIpasJeHudsd, HABHTALMM, Ha-
LHOHATEHOTO KOHTPOJISA, CBA3M,

3. [IporuosnpoBanue cOOEB W OTKa3oB B pabore
pacnpesie/leHHbIX KOMIIbIOTePHbIX CUCTEM, MPOBOJAHBIX U
KaGe/IbHbIX JHHUH CBA3H, ABTOMATH3HMPOBAHHBIX CHCTEM
YIpaBIeHNA M cHcTeM o6ecmeveHust Oe3011ACHOCTH JKC-
MJyaTalMy pPas/AHYHBIX JKOJOTHYECKH OIACHBIX IIPO-
MBINILIEHHBIX 00beKToR, B yacTHocTn ADC.

4. BolsBieHHe B peajbHOM BpeMeHH (hakTOB M Mec-
Td IIPOBEAeHHUA WUCNLITAHWH SAepPHOTO OPYXKHA BO BCEX
cpeflax, BKIOYASA M HeCAHKUWOHWPOBAHHBIE IOA3CMHbIE
A0EPHBIE B3PbIBLL,

5. llpornosupoBanye ONMTHMAJNBHBIX YACTOT pPagHO-
casn B KB- n YKB-auanasonax pajnoBoiH H onpeiene-
HUe TeKYIIMX YC/JAOBHH pacilpocTpaHeHMSA PAAHOBOJIH AJIA
IleHTpos ynpaBjieHHs BO3AyLIHbIM ABMKeHmeM, LlenTpos
YUpPABJIEHHS CYAAMH MOPCKOTO H PbI60/IOBHOrO ¢wioTa.

6. [IporHosupoBaHAe BO3MOXKHOCTH BO3HHKHOBEHHSA:

— upespbruaiineix (asapmiineix) cutyauuit (UC) na
SKOJOTHYECKH ONACHBIX OOBEeKTaX A06bIMH H TPaHCIop-
THPOBKH HeTH U Ta3a;

— TOKOBBIX MEPETPY30K M aBAPUIHBIX OTK/IIOYEeHHIT B
3HEPToCceTsX.

7. Ilporaosuposanue GuoahpeKTUBHBIX H3MEeHEeHUH
reoMarHATHOTO MOJIsS, a TaKke MEePHOOB HeGIarompHusT-

HOH reodpuanyeckoll o06CTAHOBKH B LeJSX TIPOBedeHHA
HpO(hHIAKTHYECKIX MepONpHATHIT 10 CHIDKEHHIO DHCKA
3a60J/IeBAHIN HACeNeHus.

5.5. Paduoaoxauuonnoe obnapyxenue
paduoaxmuensix eul6POCOE C AMOMHBLX
asexmpocmaniuii

B npoilecce cospanng aspoKOCMHYECKHX CHCTEM pas-
paBoTaH MEeTo[ MOHMTOPHHTA PAIMALHOHHO OMACHBIX 06b-
EKTOB, OCHOBAHHBIN HA W3MepeHUH W CPABHEHHH CTDPYKTY-
pbl PAJMOJOKAIMOHHBIX CHTHAJNOB TIPH OTPAKEHHH OT
HOHU3HPOBAHHBIX OG/AKOB PagHALIMOHHBIX BLIGPOCOB U
OT 2JIeMEHTOB penbeda, 06LIMHBIX BLIGPOCOB H METEOPO-
Jorndeckux  o6nakop. OJKclepHMeHTalbHAad IPOBEpKa
MeTofla GbLIa NpoBejleHa B NepHOjl JUKBHIALMN [OCTe/(-
cTBuil aBapuu Ha UepnoGouasekoit ADC B 1. latunue,
npH HabJIIOJeHUH PAIUALMOIHO ornacubix o6bexToB Ye-
nsaGuHcKoi o6GiacTd. PeayibTaTbl HATYPHBIX 3KCHOepu-
MEHTOB TOKA3AJH, YTO METOX MO3BOJIAET YBepeHHO oOHA-
PYIKUBATh PAINOAKTHBHBIE BHIOPOCH W CENEKTHPOBATL HX
ua chore Mereoobpasosannii 1 BuGpocor TII [1, 7].

Merton MoXeT TPHMEHATHC!

— AJSl AUCTAHLHOHHON OUEeHKH COCTOSHMS pajHal(il-
OHHO OIMACHBIX 0GBEKTOB M0 06JaKaM X BeIHPOCOB,

— AUCTAHIIMOHHOTO KOHTPOJS pPa/HALMOHHO-33apa-
MEHHBIN TEPPUTOPHEl 10 HOHH3MPOBAHHBIM OOJAKAM,
chopMuUpyIomMMes HaJ HHMH, ONpele/eHHsa TPaeKTopHi
ITHX 06JIAKOB H KOOPAHHAT 06JACTH 3apaykKeHHs MPH HX
oca/IeHHH,

— OGHAPY/KEHHS HEM3BECTHBIX M KOHTPOJA H3BECT-
HBIX MECT 3aXOPCHEeHMsl PAAMOAKTHBHBIX OTXO/OB,

— TONCKA MOJIE3NLIX MCKONAEMBIX [0 H3MEHEHUAM
PaAMOAKTHBHOTO (hOHA M T.IL

MOHHTOPHHT 3KOJ0THYecKOH 6e30MACHOCTH 03ep-
OXJAAuTeNell ATOMHBIX 3JEKTPOCTAHLMI OCYIIecTBIseTCS
Hd OCHOBE OAHHBIX, MOJYHYEHHBIX B pPe3yJbTaTe [AHCTAH-
UMOHHOTD 30HAMPOBAHMA M MOAENMPOBaHWA, Gaarogapsa
ATOMY MOXKHO pellaTh CHeIYIONUHe 3afatu: HCCef0BaTh
IPOCTPAHCTBEHHOE paclpefie/leHHe TEMIEPATYPhI IIo-
BEPXHOCTH O3ep-OXJajuTeneil, HCCAEJ0BATh BPeMeHHYIO
HN3MEHUHBOCTL pACIpefle/ieHHs TeMIepaTyphl MOBEPXHO-
CTH 03ep-OXJIAuTeNell B 30He cOpoca OXJaxkAAOLIEd
BOMBI, OLEHMBATH IKOJOTHUECKYIO OTMACHOCTL TENJIOBBIX
cOPOCOB ATOMHBIX 3JIEKTPOCTAHLIME I T.11.

6. MoaesaupoBanue GpuU3HYECKUX NOJIei,
06y CI0BJIEHHBIX 00beKTAMH
OKpYy:Karouei cpep

Kak yxe orMevasoch Bblllle, B Tpollecce CO3MaHHA
r/1064/IBHBIX ¥ PETHOHANLHBIX a3POKOCMHYECKHUX CHCTEM
paspa6oTansl METOAB! MOAETHPOBAHHS HA OCHOBE CTATH-
CTHUECKHX, AHAJHUTHYECKHX, CTPYKTYPHBLIX, CTPYKTYpHO-
CTATHCTHYECKMX, CTPYKTYPHO-JIMHTBHCTHYECKHX M HedeT-
kux moaxonos [12—15], a TakxKe co3AaHBl pPA3AHYHBIE
MOJEIH, TOM YHCae:

— KOMILIEKCHbIe MOJENHu ToJied CHUTHAJIOB HA BXO-
e QHCTAHLMOHHOH annapaTtypbl PpAasJHYHBIX THIOB
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rA0GaibHEIX HHPOPMALHOHHBIX CHCTeM, [03BOJISIONIHE
OLIEHUBaTh BXO/Hble BO3AEHCTBHA NpH JI0GBIX YCI0BUAX
(byHKIHOHUPOBAHMA ¥ pailoHOB HabmiogeHns, HMHTHPO-
BaThb /06ble (uanueckue moas, o6ycjopiaeHnble 06beK-
TAMM OKPY KaIOIIel cpeisr;

— MPOCTPAHCTBEHHbIE CHEKTPATbHBIE MOJAENH 00beK-
TOB CYll, 06JaYHOCTH H MOPCKOMH MOBEPXHOCTH,

~ MOJEeN CHNeKTPAMbHOH SAPKOCTH U3AyveHus pas-
JIMMHBIX MPHPOAHBIX O6GBLEKTOB B ONITHYECKOM JMATIA30HE;

— permoHajinbHble Teorpao-KIMMaTiHyeckue MOZeIH
3eMau KAK ILIAHETHI.

Onnt MoryT 6pITh MCHOMB3OBALDI:

— And OPOEKTHPOBaHMA TII06aibHBIX HH(pOpMaLH-
OHHO-YNPABIAIOIINK CHCTEM B 1(EI0M;

— Hay4HO 0GOCHOBAHHOTO BBIGOPA TEXHHUECKHX Ta-
PAMETPOB A9POKOCMHUECKHX CHCTEM M MHGMOPMALHOHHBIX
XapakTepHcTHK GOPTOBOIT AMAPATY DB

= ONpejeseHus HAeoJOrHH PYHKUHOHHPOBAHMS CHC-
TeM, BLISIBJACHHS OTIMYATE/]bHbIX TPU3HAKOB /s BbIJe-
JIEHNS U PACHO3HABAHMA HAGMIOAAEMBIX OGLEKTOB.

TexHonorMst MOJESMPOBAHHS M €& [POrpaMMHbIE
PeasNN3alMK MOI'VT HCIO/b30BATHCS B COCTABE CPEICTB
tupposoit nMuTanH HHGOPMALIMOHHOTO TpaKkTa TpHMe-
HHTEeJbHO K CcHCTeMaM l'ﬂOéﬂJIhHO]'O ANCTAHLHOHHOIO
MOHMTOPUHTA OKPYIKaIoeH cpelsl.

7. MoiesiupoBaHue aHTPOIMOTEHHbBIX
BO3/(eliCTBHII HAa 3KOCHCTEMbI
npuOpPesKHbIX aKBATOPWIA

C Hcno/ib3oBaHueM IPELI0oXKeHHOH MeTON0NOTHH MO-
[enupoBanns pazpaboTana MaTeMaTHyeckas MOJeab aluTpo-
NOreHHbIX BO3JEHCTBHIT HA SKOCHCTEMbl MPHOPEKHBIX BO/.

OKOJIOTHUECKHe CHCTeMbl NPUGPEXHLIX BOJ OTHO-
cATCA K Kiaccy CHOKHBIX cuereM. Mx Hcciefopanne u
YOpaBJCHHE MOTYT OCYLIECTB/IATLCA C MOMOIIbIO METOI0B
MaTeMaTHUECKOT0 MOEMHPOBAHMI.

Mone/mpoBanyue HMH 9KOJOTUYECKHX CHCTEM OCHO-
BBIBACTCA TJaBHBIM 06pasoM Ha CHCTEMHOM NOJXOJE, B
KOTOPOM OTHOIIEHHs MeXAY SBICHHAMU HMEIOT [epBuy-
HOE, & CaMM ABJIeHHd — BTOPHYHOE 3HAUEHHE.

YHuBepca/ipHasg mareMarTuyeckas MOJIelb 9KOCHCTe-
Mbl NpPUGPEKHBIX BOA B YCIOBMAX AHTPOINOTEHHOH Ha-
TPY3KH OCHOBBIBAETCS HA YCTAHOBJEHHBIX CBASAX MEMIY
TPOIECCAMH PASIUYHON TIPUPOALI: (PUSHUECKHMH, XUMH-
YecKUMH, GHONOTMYECKUMH, FECJOTHYECKUMH,

Monens aKocHCTEMB! XapaKTEPH3YeTcA PALOM mapa-
METPOB, ONMpefe/IAI0NIHY BXOIHbIE H BbIXO/IHbIE NTAPAMETPbL
COCTOAHNS, YIPABIAIOUIeE ¥ BO3MYIIAIONINE TIAPAMETPDI,

K srodwwm napaMerpaM MoJeNH OTHOCATCS YacT-
Hble MOJENH, OIHCHIBAIOIHE COCTOAHHE OCHOBHBIX KOM-
[TOHEHTOB 5KOCHCTeMEl (KIMMATHUecKas MoJe/lb PerioHa,
MOJleJIb MCTOMHMKA AHTPOIOIeHHOro BO3AeHCTBUA, THI-
poTepMOAMHAMHUYecKas W THAPOAHHAMHYECKAd MOJIENH,
Mojtess gucdyaun npuMeceii).

K otixodnoim napaMerpaM MOAENH OTHOCATCA pe-
3yJbTAThl PACYETOB, ONMCHIBAIOIINX NPOCTPAHCTBEHHO-
BpeMeHHble BapHalM{ GHOTHYECKHX KOMIIOHEHT 3KOCHCTe-

MBI M 3arpA3HAONMX BewecTB (XHMUYECKHX coeanHenuil,
B3Beceit, GHOJIOrMYECKHX 3ArpsA3HeHMIl), KomuyecTBeHHLIE
OLIEHKH 3KOJIOTHYECKOrO PHCKd, 4 TAKKEe ONTHYECKHE,
akycTudeckie, (pusuveckue nous (ruapoaorus cui).

K goamywaiougum napaMeTpaM OTHOCATCS AHTPONO-
TEHHbIE M eCTeCTBEHHBbIE JK30TeHHBble hakTopbl, BO3jeii-
CTBYIOUINE HA 3KOCHCTEMBI.

K ynpacasrwowurm napamerpam OTHOCHTCA CHCTeMa
NPHPOACOXPAHHBIX MeponpuATHil (TeXHHYecKHX, 3aKo-
HOLATEJILHBIX, COLMAIBHBIX), obecnequsaonmx addex-
TUBHBIH PEKMM CYILECTBOBAHUS 3KOCHCTEMBI.

Monesb uMeer GAOMHYIO TPEXYPOBHEBYIO CTPYKTYpPY.
Ha nepBom ypoBHEe MOAeNUpPOBAHMS YUHTBIBAIOTCH OT-
JleJIbHble TIPOIECCHI, YCTaHABANBaeMble Halle BCEro aMIIi-
PHYECKH. DTH BLIpaXKeHHs HATIMCAHDBI JUlA 33KCHOB T[H/I-
POMEXAHUKH, ONTHKH, TEPMOAMHUMUKH, 3AKOHOMEPHOCTH
XHMHYECKHX peakuuil, d¢orocunuresa, pocra 6GnoMaccyl
OPTAHH3MOR.

BsanmozeiicTBue MeXAy NpoLeccaM¥ ONHCBIBACTCA
MOJIEJIAMH BTOPOrO YPOEHH, BXOSULMMH B [HIPOAMHA-
Mudeckmil, TrUApoGHONOIHYECKUIT M THAPOXMMHUECKU
610KH.

Mogenupopanue co6CTBEHHO IKONOTHUYECKHX TIpO-
1eCCOB NPOH3BOAUTCA € TMOMOILLI) MOJIENH  TPETHEro
YPOBHSI, KOTOpas O6bEAUHSET MOACIH BTOPOID YPOBHA B
3AMKHYTYIO CHCTEMY.

Monenb ofecreyuBaer a) OUEHKY (AKTUYECKOrO €O-
CTOSIHMSI 9KOCHCTeM TPMGPEKHBIX BOL, 6) NpOrHos uame-
HEHHIl TIAPAMETPOE JKOCHCTEM, B) BLISBJCHHE KDUTHYE-
CKHX CHTyaumii 4 HCTOYHHKOB 3KOJOTHYECKOH onacHo-
CTH, TI) NPOTHO3 PACTPOCTPAHEHHS 3arpAHeHHil moj
AeficTBreM pasanvHbIX (haxropo (Berpa, Teuemuil, mud-
chy3un ¥ T.[.) Ha AOCTATOMHO [AJIHTENbHBIE [IPOMEXYTKH
BpEMEHH, /1) OIIEHKY PA3MEPOB M KOHIEHTPALMH 3arpas-
HAIOWIHX BEIIECTB, €) aHaTi3 BO3SMOMKHBEIX ClIIEHapHeR
PA3BUTUA TPOIECCOB TIPH BapHalUM [HAPOMETEOPOJIOrH-
YeCKHX YcJOBHI, k) BeIpaGoTKY pekoMeniaumit ans
TPHHATHA pellleHHil To HOPMaIH3ALMH 3KOJOTHHECKO
0GCTAHOBKH B KOHKPETHBIX PErHoHAX, 3) COBEpPILEHCTBO-
BaHUe CHCTEM 3KOJOTHUYECKOro MOHHTODMHIA.

8. MozeaupoBaHye I'/ApOJAHHAMHYECKHX
BO3MYUIEHHI MOPCKOIl cpesl,
BBI3BAHHBIX 3arJ1y0JEeHHBIM COPOCOM
CTOYHBIX BOJ

Ha ocHoBe paszpaGoTaHHBIX MPHHLKIOB MOAEIHPO-
BAHHA M CAMHX Mojelieil co3naHa KOMIJIEKCHAS MOIENb,
KOTOopas MpefHasHayeHa [Af OIEHKH BJIMSHHA COPOCOB
CTOYHBbIX BOJA Ha TMPHOPENKHDbIE DKOCHCTEMDI, IOJYYeHHs
KOJIHYECTBEHHBIX XAPAKTEPHCTHK M3MEHEeHHH pasJIHuHBIX
napaMeTpoB BOJAHON cpe/(bl, OLEHKH BO3MOMKHOCTel muc-
TAHLHOHHON MHIMKALMK 9THX ABJAeHmi [7, 16, 22].

KoMnaexcHas Mofedb ONUCHIBAET BO3/elCTBHE Ha
BOJHYIO Cpefly CJeAyIomuX IPOIECCoB, NOPOMXKIaeMbIX
ry6uHHBIM c6pocoM cTouHBIX Bog [7, 16, 17, 22]:

— BCIUIBIBAHHA CTPYH TpuMeceil B YCAOBHAX CTpa-
THQHUUPOBAHHON Cpeabl; MOJAENb TO3BOJIAET PACCUHTATDH
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rayGUHY BCILABITHS CTPYH, BEIHUYHHY pasGaBieHua crou-
HBIX BOL, pasmep o06.IacTH, 3AHIMAEMOH CTOMHBIMH BO-
JlaMUl Ha HEKOTOPOM T'0PH30HTE;

— dopMBpoBanua KOHBEKTHBHBIX [BMKeHuil, ofy-

CNOBJIEHHBIX OllpecHeHneM HIJKHETO CJIOS Cpelbl, IPHBO-
AAINX K OGPHSOBEHH}O «COJIEBLIX » TAJBIEB;

— TYypOyAH3AMMK ¢/I0S CKAYKA TUIOTHOCTH, MOZENDb

OIIpefleIsIeT BEJIMYNHY ,ﬂECbOI)MaL[HH CJ10A CKadKa IuJ1o7-
HOCTH B 3aBHCHMOCTH OT NMapaMeTpon C€A0A H XapPaKTepH-
CTHK BOSHEITICTB)’IULHEFO NMOTOKA XHIAKOCTH]

— 00pasuBAHMA BHXPEBBIX CTPYKTYD; PACCUMTDLIBA-

IOTCA pasMephl BHXpel, CKOPOCTH BCIIBIBAHWUS H TOpH-
30HTBL HX IOAbEMA;

= TeHepariil BHYTPeHIHX BOJH, OLUEHUBAIOTCA dM-

[UIMTYAbI BHYTPEHHIIX BOJIH, BO36Y:KAAEMbIX I1Yy6OKOBO/I-
HBIM BBIGPOCOM CTOYHBIX BOJL HIKE CJI0S TEPMOK/IHHA.

Mognens mnozBosder BHIYHCAUTL BEAHUHHLI IIBQ)GP-

Mﬂ[IHﬂ MOPCKO["JI MOBEPXHOCTH, BHIFLIBAEMBIX PACCMOTPEH-
HBIMH MeXaHH3MaMH BOSﬂCﬁCTBHﬂ CTOUIIBIX BOJ Ha Mop-
CKYIO cpedy, MTo KpafiHe BajKHO AJI51 OLEHKH BO3MOKHO-
crefl ux guctanumonuoil mugukaimy. Haa npowbeneHus
MOAENIbHBIX PACUETOB HCMOAbL3YIOTCA JAHHBIE O MMAPaAMET-
pax c6poOCOBOTO YCTPOHCTBA M THAPOMETEOPOIOTHYCCKIIX
XAPAKTEPUCTHK Cpeib! B paffone cOpoca CTOYHBIX BOA.

B macrosimee BpeEMA pélSpﬂﬁOT&le[ MaTeMaTH4YeCKHue

MOMeNH, aeKBATHOCTH KOTOPBIX NOATBEPMK/EHA IKcme-
pHUMeHTaNblO, pa3paborana OAOK-CXCMA KOMIJIEKCHOI
MOJIC/IN, PEAIM30BAHBI MOAY/AM PACUETA THAPOAHMHAMHYE-
CKUX BO3MyLIeHUIl B MoOAyan onenkd AedOpMaLuH Io-
BEPXHOCTHOTO BOJIHEHHS.

9. Baxmouenue

Cospanuniii B npouecce paspaGoTKH TaKHX aspo-

KOCMHYECKHX CHCTeM HAy4HBII MoTeHUual, paspaboTan-
Hbl€ METOIBI, TEXHOJIOTHH W CHCTEMHBlE pellleHHA MOryT
YCHELIHO TPHMEHATbC 15 Pa3iuyHbIx obsiactell ueso-
BeuecKoli JesTeNbHOCTH, TpebyOIIUMX HCIO/b30BalHs
BBICOKMX HAYKOEMKHMX TeXHoJoTMH. 2To TMO3BOJAUT B
CJIOMKHBIX COBPeMEeHHBIX YCJOBHAX pELIaTh MHOMKECT20
aKTYaJbHBIX MpoGiem, TpeGyommx Gonbmmx duHaHco-
BBIX 34TpPaT.

B nmacrosimedl cTaThe MPONJIIOCTPHPOBAHLI JAalIeKo

He MHCUEPNBIBAIIHE TIPUMephl AuBepcH(HKaLK pa3pa-
GOTAaHHBIX TEXHOMOTHMH W CO3JAHHDLIX 23POKOCMHYECKHX
cucreM. HeoueHnMbpri BKIag B paspaboTKy ¢yHaaMeH-
TAMbHBIX HAYYHLIX OCHOB CO3[aHWA ITHX CHCTEM BHeC
kommextus Muctutyra ontuky atmocdepnr PAH.
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Al Savin and V.G. Bondur. Scientific fundamentals of creation and diversification of global aerospace

systems.

Basic scientific and technical problems have been solved during more than 50 year history of creation and
operation of global aerospace systems of various purpose. Their systematization is presented in this paper.
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