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3ACTOCYBAHHSA OIITUYHUX 3ACOBIB CIIOCTEPEXXEHHSA
3 METOIO KOHTPOJIFO KOCMIYHOI'O ITPOCTOPY B YKPATHI

Y cmammi 6yro npoananizogano - MOMCIUBOCMI — BUKOPUCMAHHA — ONMUYHUX — 3AC00i8
cnocmepedicents. 3anponoHo8ano ancopumm Npocmopo8o-yaco8oi OYIHKU MPAEKMOPItl KOCMIYHUX
00°ekmis 3 Memow BUSHAYEHHA MA NOOANbUIO20 epeKMUBHO20 NIAHYBAHHA CEeaHCi8 NACUBHO20
onmuuHo2o cnocmepedxcenus. Hagedeno pesyiomamu iMimayitiHo2o MoOent08aHHs.

Knrouosi cnoea: onmuuni 3acobu, KOCMIuHI 00 €KmMu, KOHMPOJLb KOCMIYHOZ0 NPOCHOPY.

Beryn. JlocBin cyyacHuX BiliH i BOEHHHX KOH(QJIIKTIB Ta IPOBEACHUN aHal3 TeHICHIIH pO3BUTKY (QOpM i
croco0iB 30poitHOi OOpPOTHOM CBIUUTH MPO BAKIMBICTH OIEPATHBHOIO 1 TOYHOTO iH(MopMaliitHOro
3a0e3MeUeHHsI BCiX OPTraHiB i CTPYKTYD, SIKi HaJIe:KATh IO CHCTEMH HAI[IOHAIBHOT Oe3MeKH Y KpaiHH.

BukoHaHHs 3axofiB 3MIIHEHHS OOOPOHO3IATHOCTI AEp>KaBM HAa CHOTOJHI TPOBOJUTHCA B yMOBaX
peaiizanii JlepxaBHOT KOMIIEKCHOT IporpaMu peopMyBaHHA 1 po3BUTKY 30poitHux Cuit Yikpainu. OCHOBHUMHU
NUTAaHHAMH JJaHUX 3aX0xiB [1] € CTBOPEHHS CHCTEMH MOHITOPHHIY HAaIliOHAJIBHOI O€3MeKH, BIPOBAKCHHS
MeXaHi3My OIlepaTUBHOTO pearyBaHHS Ha pPH3UKH Ta 3arpo3d HAIlOHANBHIN Oe3memni, 3abe3rmedeHHS
(hyHKIIOHYBaHHS €qMHUX QOopM iHPOPMYBaHHS KEPIBHUKIB IEHTPAIFHUX 1 MICIIEBUX OpraHiB BHKOHABYOI BIIAIH
PO PO3BUTOK CHTYyallil B pi3HUX cdepax HamiOHAIbHOI Oe3mekw. BupimeHHS Takux 3aBIaHb CBITUUTH IO
HEOOXiTHICTh Ta Ba)JIMBICTh PO3BUTKY KOCMIYHOI raiy3i JepikaBH, sika NMPOBOJMTHCS BiIIOBIIHO /0 IHIINX
3aKoHO/aBUMX JNOKyMeHTIiB [2]. IIpu upoMy okpeme Miclie 3aiiMa€e MUTaHHSI KOHTPOJIO KOCMIYHOTO MPOCTOPY,
3a0e3MeueH sl SIKOr0 € aKTyaJbHUM SK Ul BiMICBKOBHX 3aBllaHb, TaK i JUISi PO3BHTKY KOMEPUIHHHMX MOCIYT
KOCMIYHOI T'ajTy3i Ha CBITOBOMY PHHKY.

IocranoBka mpo6yemu. OTHUMU 3 TOJIOBHUX CHOXKHBauiB KOCMI4HOI iH(opMmaii (KOCMiYHOT PO3BIJKH) €
PO3BiJyBaJibHI OpraHd, PO3BUTOK SIKUX CIIPSIMOBAHUIA Ha TMiJBUIICHHS e(QEKTHBHOCTI pO3BiAyBalbHOI i
iH(pOopMaiHHO-aHATITHYHOI AisIBHOCTI. Ha ChOTOIHI PO3TIMSAacThCS ABa HANPSMKH: PO3BHUTOK TEXHIYHHX
3ac00iB pO3BiAKH, 30KpeMa 11 KOCMiIYHOI CKIIAI0BOI, 1 APYTHiA HATIPSIMOK — II¢ CTBOPEHHS OKPEMHUX aHATITHIHUX
MiAPO3IITIB KOCMIYHOT PO3BiIKH, OCHOBHOKO c()epOr0 MSUTFHOCTI SIKKX € 3M00YTTsI, aHaIIi3 Ta 00poOKa JaHNX KOCMIYHOL
iH(hopMarIii 3 ToATBIIM iH()OPMYBAHHSIM BHIIIOTO JICPKABHOTO KEPIBHUITBA Kpainw i 30poiaux Crit YKpaiHH 3 TaKuX
MUTaHs [3]:

— CTaH 1 XapaKTEePUCTHUKHU BIHChKOBUX (DOPMYBaHb, BINCHKOBHUX 1 CTpaTEriYHUX 00 €KTIB IEBHUX KPaiH;

— BUHUKHEHHSI KDU30BUX CUTYaIliil B Pi3HUX paiioHax 3eMHOT KyJIi 3 METOIO IIPOrHO3YBaHHS 1 KOHTPOJIIO 1X
PO3BHUTKY;

— HaJaHHs JaHUX TPO HACHIJKH €KOJOTTYHHMX KaTacTpod, siKi MOXYTh MOTEHIIHHO HEraTUBHO BIUIMHYTH
Ha eKoJIOTiYHy 00CTaHOBKY B YKpaiHi;

— po3BigyBasibHE 320€3eUeHHs] MUPOTBOPYNX KOHTHHTEHTIB;

— iHpopMaIiitHO-pO3BiAyBaNbHE 3a0e3ledeHHs Y BHIAAKY KPH30BHX CHTYalllii TOOJIM3Yy KOPIIOHIB
Ykpainu;

— BIICTe)XEHHS CTaHY i 3MiH OpOITaJbHHUX YIPYIOBaHb KpaiH CBITY 3 MOJANBIIOK OIIIHKOI KOCMIiYHOI
00CTaHOBKH.

Ha »aip, mpobiemM y KOCMiuHIl ramy3i JepkaBH 3 BUPINICHHAM CYTO BIHCHKOBHX 3aBIaHb Ha KOPHCTP
HAIlIOHATFHOI OOOPOHHM € YMMaio: Heno(iHAHCYBaHHS OCHOBHHUX YCTaHOB JIEp)KaBH, BiJCYTHICTH BIIACHHUX
Cy4JacHHX BIMCBKOBHX KOCMIYHHX 3ac00iB pO3BiAKM (HHHI BHUKOPHCTOBYIOTHCS TEPEBAKHO MOXKIMBOCTI
iHO3eMHOI KOCMIYHOI TEXHIKM Ta iH(popMamis 3 amapariB TOABIMHOTO MPHU3HAYEHHS), BIACYTHICTH
Oe3nocepeiHbO BIIICHKOBOTO YIPABIiHHS Ha3eMHHUMH 3aC00aMH KOHTPOJIIO KOCMIYHOTO MpOCTOpYy YKpaiHu
IIOA0 BIJICTEKEHHS CTaHYy 1 3MiH OpOiTaJPHMX YIPYIOBaHB KpaiH CBiTY (Taki 3acoOM TMOBHICTIO MepemaHi Ha
GanaHc Ta U1 BUKOPUCTAHHS J{epKaBHOMY KOCMIYHOMY areHTCTBY Y KpaiHH).

Posrnsmatoun muTaHHS MOKIJIMBOCTEH CHCTEMH KOHTPOIIO M aHaji3y KOCMiYHOI 0OCTAaHOBKH HEMOXKIIHBO
He 3BEpPHYTH yBary Ha IIe psii IpoOJieM, OCHOBHOIO 3 SIKMX € TE€XHIYHa MOJKJIMBICTH 3aCTOCYBAaHHs HasBHUX B
VkpaiHi Ha3eMHHX 3aco0iB crHocTepeXeHHA (paliofIOKaIlifHUX, paJiOTEXHIYHUX, ONTHYHHX Ta OITHKO-
CJICKTPOHHMX), BHUKOPUCTAHHS SKMX € HEOOXiHMM He JIMIIe 32 CBOIMH CYIyTHHUKaMH, a 3]eOLIbIIoro 3a
1HO3eMHUMH KOCMIYHAMHU araparaMu i 00’€KTaMy ITYYHOTO TOXOKECHHS, 10 BXKE BIITIPAIFOBAIU CBiil pecypc.
Ha cporomni B YkpaiHi Taki 3aBIaHHS MO>JIMBO BHKOHYBATH JIMIIE ONTHYHUMH 3ac00aMU CIOCTEPEKEHHS
(0O3C), anami3 poboTH SIKHUX HA MIPEAMET BEJCHHS KaTanory KocMiqanux 06 ’exTiB (KO) € mano mociimkeHnM, mo
HE ZI03BOJISIE IJIKOM BUKOPUCTOBYBATH X MOTEHIIAN AJIsI 3aBJaHb KOHTPOJIIO KOCMIYHOTO ITPOCTOPY.
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BpaxoBytoun TOl (hakt, mo crenudika Cy4acHOTO CTaHy KOCMIYHOI JisSUTBHOCTI YKpaiHW MoJjsrae y
3HAYHIH HEBIAMOBIIHOCTI JOCATHYTOTO PiBHSA KOCMIYHUX TEXHOJIOTiH e(eKTUBHOCTI iX BUKOPHCTAHHSA, TO iCHYE
HEOOXiTHICTH PO3pOOIIEHHS SKICHO HOBOI MO MPOBAKEHHS KOCMIYHOI JisITBHOCTI BiATIOBIAHO 10 Cy4acHUX
YMOB Ta HaIllOHAJFHUX IHTEpECiB, SKa JACTh 3MOTY BTUINTH B JKHUTTS B3a€MOIIOB’S3aHI IHHOBAIIHHI pilICHHS,
Y3TOJUTH MUTAHHS, 1110 BUHHUKJIH Y 3B’SI3KY 3 0araTo(yHKI[IOHAIbHICTIO KOCMIYHOI AisTIBHOCTI.

MeTto10 cTaTTi € JOCHiKEHHS MOXIIMBOCTEH 3acTocyBaHHs omHomo3uuiiHux O3C ais omepaTHBHOTO
KOHTPOJII0 KOCMIYHOTO MPOCTOPY YKpaiHH 3 YaCTKOBUM BHPIIICHHSIM 3aBJaHHS €(EKTHBHOTO IUIAHYBaHHS iX
3aCTOCYBaHHSI.

Orasa ocrammix Aocaimkenb i myOmikanmiii. Benmka xinmbkicte po0Oit [4-6] Oyma chpsmoBaHa Ha
MOKpAIIeHHs TOYHICHUX XapaKTEePHUCTHK ITOYaTKOBHX YMOB PYXy KOCMIYHHX alrapaTiB IpH BTOPHHHIN 00poOi
TpaekTopHOi iH(popMamii. JaHi poOoTH 3xmebimpmmoro Oymu cupsMoBaHI Ha po3poOKYy Ppi3HOMAaHITHHX
MaTeMaTHYHUX IPUHOMIB 00paxyHKY i, sIK IIPaBMIIO, 6a3yBaIHCs Ha KiHIIEBO-Pi3HUIIEBUX METOIAX PO3PAXYHKY.

VY [7-12] posrasayTo MoximBocti Bukopuctanus O3C, 30kpema B [7] mMoKa3aHO SIK TCOPETHYHi, Tak i
MPaKTHYHI JOCTI[KEHHS IMOMO MIABWINCHHA IPOHUKHOI 37aTtHOcTi TeneBiziiaux I13C-marpumes npu
CIIOCTEPEKEHHI HU3bKOOPOITATEHIX KOCMIYHUX 00’ €KTIB B IOJII 30py ONTHYHUX 3ac06iB crocTepeskeHus. Y [8]
— OHepaTHBHI METOIM OOpPOOKHM TpPAacKTOPHHMX AaHMX B aBTOHOMHOMY O3C Tta y ckianl Oaratomno3uniiHOI
onTHYHOI cuctemu, [9] 3ampornoHoBaHo MeTox 00pOOKM MPHUUHATOI onTHYHOI iH(popMalii, skuil 6a3yeTbcsi Ha
00po6mi cepii [13C-kanpiB, e nepeabaucHa momnepeaHs 00podka KaapoBuX AeeKTiB (BiIKUIaHHSI «OUTHX» Ta
«rapsiuux» MIKCeNiB) 3 TMOJAIBIINM HAKOIMYEHHSIM CUTHaNy, LIO Ja€ 3MOTy 3/iHCHIOBATH BH3HAYCHHS
KOCMIYHHX OO0’€KTiB 31 clIaOKOI0 sCKpaBicTiO. TexHiuyHI MPOMO3UINi, MO0 PO3MIMPEHHS MOXKIUBOCTEH
CIIOCTEPE)KEHHSI aCTPOHOMIYHUX OOCepBaTOpiii 3a NPUPOAHAMH HEOCCHUMH TITaAMH Ta JOCIIIKCHHS
HaBKOJIMIIHBOTO mpocTopy BukiaaeHo y [10-12]. 3a pesynbratamu poOOTH yCTAaHOB-YYACHHKIB YKPaiHCHKOT
Mepexi ONTHYHUX crocTepexeHb [13], no skux ysiiinuo 11 Ha3eMHHX CTaHLiH ONTHYHOI'O CIIOCTEPEKCHHS, ¢
Oyio BUSIBIICEHO 3[AaTHICTh iX POOOTH Ha pi3HUX THMax OpOiT, cOPMOBAHO 3BEICHHU KATalOT KOCMIYHUX
00’€eKTiB, aie mpu nbOMY He Oylo MpoaHalli30BaHO BIUIMBY MPHPOTHOTO SIBHUINA TiHI 3eMIIi HA ONEpaTHBHE Ta
TOYHE OTPUMaHHs iHpopMarii npo mapameTpu pyxy KA mis senenns katamory KO came O3C.

Tinp 3emni — 16 yacTUHa MPOCTOPY, B SKy HE NOTpAIUIse€ INpsiME COHSYHE MPOMIHHS uepe3 Horo
6nokyBanHs TinoM 3emuti [14]. Bono mae ¢opmy, sika Maiibke He BIIPI3HSAETHCS BiJ KPYIJIOTO KOHYCa, L0 Mae
BEpIINHY, BigjaneHy Bix 3emii mpubau3Ho Ha 1,4 MIIH. KM.

[Tpu BXO/DKEHHI IITYYHUX CYIMyTHHUKIB 3eMili B ii TiHb BOHM 3HUKaIOTh 3 mojst 30py O3C. IcHye nymka, 110
Ha HU3BKUX OpOITax Taki CIOCTEPESIKCHHS B3araji € HeMOXKJIMBHMH, aJKe TiHb 3eMJIi MPOCTAraeThCS HA 3HAYHI
BiICTaHi 3 BEJIMKUM JiaMeTpoM 11 3pi3y Ha HuX. Jloka3zoMm 1poro € Micsllb, 1110 00epTaEThCsl HABKOJIO 3eMili, Ta
Horo 3aTeMHEHHS, SKE CIIOCTEepIraeThcs Ha IMOBEPXHI 3eMii 3 mpuOim3HOI BinctanHio 384400 kM, TOOTO
Ha0arato BWIIE, HDX BUCOKOCNINTHYHI INTYYHI CymyTHHKH 3emii. HafimpocTimi reoMeTpudHi po3paxyHKH
BKa3yIOTh Ha Te, IO Ha BixcTaHi npuOmu3Ho 1382030 kM Bixm meHTpPY 3emuti pajiyc HAIMIBTiHI CKIIgae
npuomm3ao 11870 xMm, mo B 1,9 pasza Oumemme 3a paxmiyc 3emumi. IITy4Hi CymyTHUKH JiTalOTh Ha BiACTaHi
HaOarato MeHIoi 3a 1,4 MIIH. KM, aje CIiJ 3ayBaXKWTH, IO MPOCTOPOBE KOJIO PO3pi3y KOHyca TiHI 3emyi Ha
HeOecHY cdepy 3amexatmme Bin Oaratbox QaxTopiB: mmpotd Micid O3C, HOro TaKTHKO-TEXHIYHUX
XapaKTepPUCTHK Ta 4dacy A00M (HiYHWI CeaHC CIOCTEPEKEHHs), TOOTO BIAMOBIAb Ha MHUTAHHS «IH MOXIHBO
ONTHYHMMH 3acobamu YKpaiHu crocrepiraté 3a Hu3bkoopOitambuumMu KO Ta OKpeMo OAMH Bif OJHOTO
NPOBOIUTH €(PEeKTHBHY OOpOOKY TpPAEKTOPHOI iHGOpMAIi?» MOXKIMBO OTPHUMATH IMUISXOM JIOJaTKOBHX
JOCIIJDKEHb.

Buknanennsi ocHoBHoro marepiany. Ha mpaktuni npu BenenHi (oHoBiieHHi) katanory KO nuisixom
3acrocyBanns O3C, sk PaBUJIO0, BAXKIMBY POJIb BiIINPAE TOUHE Ta ONEPATHBHE BUPIMICHHS 33/1a4 3 HAOIMIKCHUM
PIMIEHHSIM HYJIBOBOTO YHM NEPUIOTO MOPSAKiB. MeTo po3B’sI3Ky TakuX 3ajad y OUTBIIOCTI BHITAJIKIB 3BOJIUTHCS
JI0 TIPSIMUX YMCIIOBHX METOJIB. AJle HaBiTh 3a HAasSBHOCTI OOYMCIIOBAJIBHNUX MAIlWH, sKi 3a0€3MeUyloTh BUCOKY
MIBUAKICTh MaTeMaTWYHUX OOpaxyHKiB, IPHM NPOBEAEHHI CTATHCTHYHOTO aHaji3y 3 pO3B’S3aHHA BEJUKO]
KIJTBKOCTI 3a/1a4 TONEPEeIHbOI OIIHKM, LIYKaHWH pe3ynbTaT BHUSBISETHCS [OCTATHHO PECYpCOEMHUM Ta
JIOBIOTPHBAJIMM. 3Ba)Kal0OUM Ha OOMEXKEHICTh TepuTopii YKpaiHH, KiJbKiCTh BHMIpIOBadiB, NMOTOAHI i 1000Bi
oOMe)xeHHs 1X QYHKIIOHYBaHHSA, OTPUMaHHS TOYHUX JaHUX Ipo pyx KO 31 30imbIIeHHSM NPOITyCKHOT 31aTHOCTI
CHCTEeMH U 3a0e3neueHHs MOBHOTH BeleHHA KaTamory KO HeoOximHO 3IiHCHIOBATH B MeXKaxX iHTepBary
CIIOCTEPEe)KEHHSI Ha OJJHOMY MiPHOMY BUTKY, 38 YMOBH:

tgé <10 xB., npu tTCN —> Mmax , (1)

ze tgéi — Jac po3B’sA3aHHS 3a/]adi BU3HA4YeHHS mapamerpiB pyxy KO; tT(;N — gac crnioctepeskeHHss KO B 30Hi

KOHTPOJIIO KocMiwHOTO mpocTopy O3C.

3 MeTOI0 MiABMIIEHHS TOYHOCTI Ta ONEpaTHBHOCTI BH3HaueHHs napamerpiB pyxy KO 3a manmmu O3C
JIOLUIbHUM € BUKOPUCTaHHS pO3pO0OK, 3alponoHoBaHuX B [15], ane, BpaxoByI0UH MOBHOTY BEACHHS KaTaJIoTy
KO, mo npubnmsHo cranoButs 15000 06’exTiB, HaBiTh MpH IudepeHIiiioBaHOMY Miaxoai 3a BaxiuBicTio KO
BUMarae OiIbI SIKiCHOTO Tiaxoay 1o 3acrocyBanHs O3C.
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Hampukman, npu po3misii MITYYHOTO CYITyTHHUKA, MO0 00epTaEThCs HABKOJIO 3eMili TIO eNTHIHIA opOiTi,
BUHHUKAIOTh 3aBJAaHHA, IO MOTPEeOYyIOTH BHUPIIMICHHS, a caMe: BH3HAYCHHS MOMEHTIB mpoxomkeHHs KO gepes
BUCXIJHUH Ta HU3XITHUI By3/I1, MOMEHTIB BXOJY B TiHb 3eMJIi 1 BUXOXYy 3 HEl, MOMEHTIB 4acy MOYaTKy i KiHIIA
poboru O3C. Taki 3aBHaHHS MOXYTh OYTH BHIIICHIi, SKIO iX 0OpOoOKY HMPOBOIAWTH CKIATHUMH METOIAMHU
YHCJIOBOTO aHaji3y, TOOTO IUISIXOM YHCIOBOTO IHTETPYBaHHs PiBHAHB quHaMidHOro pyXy KO 3 mepeBipkoro Ha
KO’)KHOMY KpOIll IHTerpyBaHHS BUKOHAHHS yMOBH IiepeOyBaHHsS CYIyTHHKA y By3Jsi, y TiHI 3emui TowIO.
OueBHHO, IO TaKUM CrIOCOOOM MOXKHA OTPUMATH OYiKyBaHI pe3yJjbTaTH PO3B’A3KY IMX 3a1ad 3 BEIIUKOIO
BUTPATOIO Yacy.

[Tpu po3B’si3Ky 3a7ad BKa3aHOTO THITY i3 3aCTOCYBAHHSIM CHPOLIEHUX METOMIB, 110 0a3yrOThCS Ha BHOODI
BIIOBITHUX CHUCTEM KoopawHAT [16] Ta iX 3MiHHUX, HEBaXKO OTPHMATH KEIUIEPEBi PIiICHHS 3 OLIBII BUCOKOIO
MIBUJIKICTIO B aHATITHIHOMY BHUTJISII:
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NPSAMOKYTHiH CHCTEMi KOOpIHMHAT, 3 IKHX BEKTOp P CHpsAMOBaHMii Ha MEPUIIEHTP, a BEKTOP Q po3MiIeHni B

TUIOLIMHI OpOITH 1 cClIpsIMOBaHMH y OiK 30LIbLICHHS iICTUHHOT aHOMaJTi.

PiBusHs (2) mae 3Mory BU3HA4YaTH JiBa TpaHMYHI 3HAYGHHS EKCLHEHTPUYHOI aHoMaiii, 1o
BIJIMIOBIZIATUMYTh MOMEHTAM dYacy, HEOOXiMHUM I BBIMKHCHHs cucteMu crnoctepexerus O3C 3a 3amaHum
CEKTOPOM OCBITJICHOI'O COHSYHHMM IPOMIHHSM KOCMIYHOTO MPOCTOPY Ta JIPYroro MOMEHTY dYacy, 3a SIKUM
HOJANIbIIE CHOCTEPeKEHH KocMiuHoro mpoctopy O3C € HemouineHHM 4epe3 TiHb 3emii. besnocepenHe
BU3HAYCHHS TAKMX MOMEHTIB 4acy MOKHA IPOBECTH 33 BUPa30OM:

E. —esin E; Ci
i LT i=12,.., (3)

k a‘g/\/;

ne T — gac npoxomkenns KO uepes mepuuentp; K — rpasiramiiina crana; M — cyma mac 3emni ta KO; @ —

ti:

BEJIMKA MIBBICh OPOITH IJTAHETH.

OTpuMaHi TaKUM YHHOM aHAJITHYHI BHPA3d MOXYTH IOPOKYBAaTH TBEPKCHHS, IIO PO3B’SI30K B JTAaHUX
MeXax € JuIle HaOMDKEeHHMM 1 He Mo)Ke 3a0e3ledyBaTH JOCTaTHBOI TOYHOCTI MOMEHTIB BBIMKHCHHS Ta
BUMKHEHHS ONTHYHHX 3ac00iB, moa0 cnocrepekenns 3a KO. B ymoBax posocepemkenocti O3C nwuie Ha
Teputopii YKpaiHu Ta 3 ypaxyBaHHSIM BIUIMBY YacOBOTO IHTEpBally crioctepekeHHs Tpaektopii pyxy KO Ha
pisHux BucoTax (Tabn. 1) 3 ypaxyBaHHsM Bupasdy (1) BuHHMKae 3aBHaHHs €(EKTHBHOTO IUIAHYBaHHS
3acrocyBanHs O3C 3a paxyHOK MPOrHO30BAHOTO BU3HAYCHHS MaKCHMAJIbHUX IHTEpBaIiB cynpoBomkenns KO.

Tabauys 1
3anesicnicms mOYHICHUX XapaKmMepucmux eusHavanus napamempie pyxy KO
810 UACOB020 IHMEPBALY CNOCMEPENCEHHSL NPU MOOCTI0B8AHHI PIZHUX MUNie opoim

N BapiaHT yacy BUMiproBaHHS
. IoBHuit uac XapaKTepUCTUKU -
Tun opGitn . BECh 4ac B 30Hi
CIIOCTEPEXKEHHS, XB. 1010 TOYHOCTI 1 xB. 2,5 xB.
CIIOCTEPE)KEHHS
o, , KM 3,538 1,457 0,412
Huspka xonoBa 3,9 > > 3
o, » kKM/c 5,210 1,910 4,110
Cepenns 24 o, , KM 1,997 0,781 0,235
KOJIOBA ’ o, » kKM/c 2,910 0,4 102 1,510
Enmintnuna 55 o, , KM 3,048 1,172 0,305
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B nepurei o, » KM/C 3,8 107 1,2 102 2,610°
Enintnyna 102 o, , KM 1,897 0,677 0,218
B aroret ’ oy » KM/C 2,710 0,4 102 1,110°

Cuiz 3a3Ha4nTH, M0 SKOW Ha MMOYATKy BHPIIIEHHS BiAMOBIAHOI 3a/1a4i BUKOPHUCTATH Teopiro 30ypeHs [17] i
OTPHMATH BiAIMOBINHO NIyYKaHI MOMEHTH Yacy, a MOTIM YTOYHUTH iX IUIIXOM IPEACTABICHHS Y BUIJIAII PALIIB,
BEIMYMHN SKUX B JINCHOCTI HE € TOCTIHHNMH, TO NPH TPOBEICHHI aHANi3y 3 BHKOPHCTAHHAM 30ypIOIOUHX
€JIEMEHTIB KEIUICpOBOT OpOITH 3 MOAAIBLINM ITEpAIliHHUM PO3B’I30K TAKUX 3aJay JI03BOJIUTH OTPUMATH OUIBII
TOYHIIIMK pe3yJbTaT 3a PaXyHOK BUKOPHCTaHHS YTOYHEHHX €JIEeMEHTIB. Takuii mporec MOXHa MpOJOBXKYBaTH
JIOTH, TIOKM He Oyle JaocsirHyra OakaHa TOYHICTB. Y Bunaaky sukopuctanus O3C Takui cnoci0, sk i
NONepeHii, He BUNpPaBAOBYe cebe y mBuakonii. OnuH 3 naHumx HepouikiB i mae cucrema LEO [18], mio
CTPYKTYpHO ckianaetbes 3 7 O3C, KOKHA 3 IKUX MICTHTH 3 TEJICCKOIH.

Posrnsnatoun naHy METOAMKY BiOOpY CTATUCTUYHUX JAHMX 3 HPHB’s3Koro 70 Karaynory KO Ta 3 meroro
iABUIICHHS OTIEPATUBHOCTI INTaHYBaHHs ceaHCIiB crioctepeskeHHs O3C MPOMOHYETHCS aNTOPUTM IPOCTOPOBO-
4acoBoi OMIHKK TpaekTopiii KO, mpmaaTHUX UIi MacHBHOTO ONTHYHOTO CIIOCTEPEKEHHS, M0 0azyeThCs Ha
mo0yI0Bi 0araTOBUMIpHUX MPOCTOPOBO BUANMHUX TPAEKTOPHUX 30H Ta IOCITIJOBHOMY BH3HAUCHHI iX CIITBHHUX
YaCOBHX TOUOK CIIOCTEPEKCHHS.

AJNTOPUTMOM TIPOCTOPOBO-4acoBOi OIIHKHM TpaekTopii KO, mpumatHuX i1 MacHBHOTO ONTHYHOTO
CIIOCTEpEeXKEHHS IIepe10avacThes:

— iTepauiiiHe NPOTHO3YBAaHHS OCBITIICHHX 30H CIIOCTEPEKEHHS 3 BUKOPHCTaHHIM Bupazy (3) mpu
(hikcoBaHOMY 3HAY€HHI IIUPOTH, JJIS 33JaHUX MEX JIOBIOTH, 3 MOJAJBIINM 3allUCOM OTPHUMaHHMX IpadikiB y
0a3u JITHHOTO YK 3MMOBOTO TIEPIOIiB;

— iTepauiiiHe NPOTHO3YBAaHHS OCBITJIEHHWX 30H CIOCTEPEXKEHHS 3 BUKOPHCTaHHIM BHpazy (3) mpu
(hikcoBaHOMY 3HAY€HHI JOBrOTH, JJISI 33JaHUX MEX IIHPOTH, 3 MOJAJIBIIMM 3alIMCOM OTPHUMaHHUX rpadikiB y
0a3u JITHHOTO UM 3UMOBOTO TIEPiOIiB;

— mpoBeneHHA ekcTpanoysii monoxeHHs KO Ha 3amaHuii MOMEHT 9acy 3 BHKOPHUCTAHHAM METORY
PO3paxyHKy APYIMX YaCTWHHHX IOXIJHHUX BiJ MOTOYHHMX IAapaMeTpiB 3a BEKTOPOM ITOYAaTKOBMX yMOB Ha 0asi
OaratomipHUX AudepeHIiaTbHUX IepeTBOPEHb [19];

— TOPiBHSHHS BIATIOBIIHUX 0a3 MaHUX, IKi BHOMPAIOTHCS BiTHOCHO €KCTpanoidboBaHOTO HojoxeHHs KO Ha
oOpaHuit mepion Yacy 3 BU3HAUCHHAM iHTEpBaliB cynpoBomkeHHss KO Ta MOMEHTIB Yacy modJaTKy i KiHII HOTo
crniocrepexxeHHs BiiHocHO O3C B 00paHOMY KBaJpaTi MiCLIEBOCTI.

BukopHcTaHHSI Takoro ajiropuTMy Ja€ 3MOry IpOaHali3yBaTh MOXJIHBICTH 3acrocyBaHHs O3C no
HU3bK00pOITaTEHIX KO, pe3yabTar Takoro aHajily nokasanuii B Ta0uii 2.

Tabruys 2
3D epaghixu npocmoposo-uacosoi oyinku mpackmopiti KO 6 mexcax mepumopii Yxpainu
BxinuHi napamerpu Yac Pe3ysprar po3paxyHKy B 33iaHHii IeHb BIJIIOBIIHOT TOPH POKY
o0macri ' .
TOJI. 3uMma, 15.01.2014 miro, 15.07.2014
CIIOCTEePEKEHHS
— WipoTa/gonrota (magye) 19.00 D“Ev‘*“”e OBBEiI.\fHME

LWwpaTa min 44 25833

LKpoTa s 52.3667 000~

Jonrata min 221333
1500+

AonmoTa max 40.25 E 3
g 1000 - E 000 -
LWar no XY 1 S £
i 0 500
— BelcoTa (km)
BbicoTa max 2000
LWar no BelcoTe 20

s 48 Honrora, ®
Wwpora, * ! Lnpara, ©

47



ISSN 1728-4260 BICHHUK KATY. 2014. Ne 1 (68)

20.00 Ocseuehms Oceeujenve
¥ ¥

— WkpoTaigonmoTa (mpagyc)

LWwpaTa min 44 25833

2000,
LKpoTa s 52.3667 A
1500
Jaonrota min 221333 1500

1000

BuicoTa, ki

s
JonmoTa max 40.25 g 1000 -
g 500 NNt
2 NSNS
LWar na XY 1 G . . \\"\\\“{\\\‘:k‘:‘&‘\i‘\\\e\‘?{‘
4 . \\\\\\\\
eI IR,
R A
— BhizoTa (kn) ) )
EbicoTa max 2000 ENAN =
20 40
War no BelcoTe - 51 45 —
2100 OceelleHKe

— WpoTalgonroTa (magyc)

WupoTa min 44 2533
LWmpoTs masx 523667

AonroTa min 221333

Beicota, Kk
Beicota, ku

JonroTa max 40.25
War no XY 1 500 ¢
0
44 -
— BbicoTa (kn) 20
BrIcoTa max 2000 Ell
*
War no BicoTe 20 5145

Honrora, ® 54 45

I Whpora, * fosrora,*

3 OoTpUMaHMX PE3yNbTATIB BUIHO, L0 BIITKY IIPU po3sial Hu3bKkoopOitanbuux KO cutyanist nemio ripma,
HDK B3UMKY, OCKIUIBKM CIIOCTEPEKECHHS 3a HOr0 TPAEKTOPIEI0 MOXKIMBO IPOBOAMTH piJile, a CeaHCH
CIIOCTEPE)XEHHS € MEHII TpuBanuMu. He3Baxkaroun Ha 1ie, JOIUIbHICTh IPOBEACHHS CEAHCIB CIIOCTEPEIKCHHS 32
KO O3C € i nmpunagae Ha 22 roamHy HOYi, mo Ha 23 % edekTuBHIIIE B 3UMOBHU Tepioj] 3a 3aJaHOIO
Tpaekropiero pyxy KO Ha Bciii mmpori Ta moroti posmimenHs O3C Ha Teputopii YKpaiHH, TpH IBOMY
HaWKpaluM 4acoM CIOCTEPEXEHHS € nepiof 3 4—5 ToAUHM HOI.

BucHoBku. TakuM YMHOM, y CTaTTi PO3IISIHYTO OAMH 3 HeOaraTboX MiAXiZ O aHANI3y MOKIHMBOCTEH
BUKOpPHCTaHHS opHomo3uuiianx O3C Ha TepuTopii VYKpaiHM 3 TepeBIpKOlO iX 3acTOCyBaHHA [0
H13bKoopOiTaapHuX KO.

[IpakTH4yHa HIHHICTH aTOPUTMY ITPOCTOPOBO-4acOBOI OIIHKK TpaekTopiii KO, npuaatHux ajsi MaCUBHOTO
ONTHYHOTO CIIOCTEPEKEHHS, MOJISArae B IMIiJABUIIEHHI TOYHOCTI ITPOTHO3YBAaHHS YaCOBHUX TOYOK IPOCTOPOBOTO
HaBeneHHI O3C 3a paxyHOK aHANITHYHOTO YTOYHEHHS IIYKaHHX MOMEHTIB dYacy, i3 BHUKOPHUCTAHHIM
30ypIOIOYHX €JIEMEHTIB KeIepoBoi OpOiTH.

PosrnsHyTI MiAXO0aM B OJANBIIAX JTOCIIHKEHASX JalOTh 3MOTY (POPMYBATH YaCTKOBI KpUTepil MiHiMi3amil
pecypcy O3C mono Makcumizamii TOYHOCTI BH3HAa4YeHHs mapamerpiB pyxy KO mix dac mraHyBaHHSA poOOTH
MoOinmbHIX O3C 4M MOYeproBoro iX BKIIOYSHHS y CTAI[lOHAPHOMY BHKOHAHHI, I OHOBJICHHS JTAHUX KaTaJIoTy
KO.
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KOCMIYHOTO IPOCTOpY B YKpaiHi

KaneBcknii JI.b., KoBbaciok C.B. IIpumeHeHue ONTHYECKHX CpPEACTB HAONIONEHHUS C LEIhI0 KOHTPOIL
KOCMHUYECKOT'0 ITPOCTPAHCTBA B YKpauHe

Kanevs’ky L.B., Kovbasuk S.V. The use of optical surveillance to control outer space Ukraine

VK 621.396.969
AHa/IN3 TpPUMEHEHUs] ONTHYECKHX CPEACTB HAOJIOIEHHsI C MeJbl0 KOHTPOJS KOCMHYECKOro
npocrpancTBa B YkpauHe / JL.b. KaneBckuii, C.B. KoBoaciok

B cratbe ObUIM NPOAHATU3MPOBAHBI BO3MOXKHOCTH HCIIOJIB30BAHUS ONTHYECKHX CPEICTB HAOIIOICHHS.
[pemmoxeH anropuT™M IMPOCTPAHCTBEHHO-BPEMEHHOH OLICHKHM TPACKTOPUIl KOCMHYECKUX OOBEKTOB C ILIEINBIO
OIIpeNIeNICHNS U ITOCIeRYIomero 3G HEKTUBHOIO IIIAHUPOBAHKS CEaHCOB MACCHBHOTO ONITHYECKOTO HAOIIOICHUS.
[IpuBeneHsI pe3yabTaThl IMUTAMOHHOTO MOACIUPOBAHUSL.

KiioueBble ¢jI0oBa: ONTHYECKHUE CPEACTBA, KOCMHYECKHE OOBEKTHI, KOHTPOJIb KOCMHYECKOT0 POCTPAHCTBA.

VK 621.396.969
The use of optical surveillance to control outer space Ukraine / L.B. Kanevs’ky, S.V. Kovbasuk

The article analyzed the possibility of using optical surveillance. The algorithm of space-time estimation of
trajectories of space objects to identify and further effective planning sessions passive optical observation. The
results of the simulation.

KiroueBble cjI0Ba: ONTHYCCKHE CpeaAcTBa, KOCMHUYICCKUC O6T>€I(TLI, KOHTPOJIb KOCMHUYCCKOT'O IMTPOCTPAHCTBA.
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