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PEUEH314'

om npo*., d.m.x., uHx( Xpucmo UeaHos Xpucmoe,

Llucmumym no om6paHa, Muuucmepcmeo Ha om1paHama

omHocHo ducepmaquoHeH mpyd sa npuc0K)aHe Ha HayqHa cmeneH

"goKTaP HA HAyKUTE"

no HayqHu cneLluanHocmu:

,,QucmanquoHHu aepo u KocMuqecKu Memodu", wu*bp 02.02.09 u

,.]ucmaut4uoHHu uscnedeaHue Ha Seusma u nfiaHemume", utubbp 01 .04.12,

npo$ecuoHanHo Han paeneHue 5. 5.,,Tpaucnopm, Kopa5onn aaaHe u aeuaque",

o6nacm 5. ,,TexnuqecKu HayKu"

Ha meMa'uHaquaxanua aepoKocMuqecKa cucmeMa ga

ducmanquatHu uscfiedeaHus Ha 3eMflma u npuflox{eHuemo it

3a MOHUmOpUHe U sautvma Om npUpOdXUme eKoKamagmpo$u"

c asmop npa$., d-p unx. llemup Cme$axoe l-eqoe

1. Axryannocr fi 3HaqHMocr na pa:pa6ornaHrfl HayqeH npo6neM,

qe'l H 3a.qaq[ Ha,qHcepTauroHHr4ff Tpy1q

HacroRr4uRr .qucepraLluoHeH TpyE e nocBereH Ha il3rpa4AaHero

Ha HalluoHanHa 'aepoKocMt4qecKa cilcTeMa 3a .qilcTaHLlt4oH.Ht/

il3oneABaHilfl Ha 3eMgTa il npilnoxeHilero fi sa MoHt4Topl4HT u 3aulilTa or

npilpo4Hilre il TexHoreHHilre exoxaracrpo$n. Tpyptr ce ABflBa

o6o6r.Uexo [3cneABaHe c HayqeH u HayqHo-npilfloxeH xapaKrep B eAHa

oT BaxHuTe 3a cTpaHaTa o6flacr Ha nofluTuKa 3a npeBeHqils tA



ynpaBfleHile Ha KpL13r/ oT eKonoTLlqHo u TexHoreHHo ecTecTBo, oT eAHa

cTpaHa, u oT Apyra - B He crBceM u3yqeHaTa HayqHa o6nacT Ha

KOMnneKCHOTO [3nOn3BaHe Ha KOCMt4qecKilTe, aBvlaLlUOHH]lTe tA

Ha3eMHUTe MerOAr4 14 CpeACTBa 3a Ha6fl]OAeHUe, Cl4cTeMaril3ilpaHo B

paMKuTe Ha aepoKocMt4qecKa cucTeMa 3a MoHt4Topl4HT cbc cbcTaB

aepoKocMilqecKil qeHTbp 3a npueMaHe Ha t4H+opMaqilfl, cnbTHl4KoB

cerMeHT il aBilaqiloHeH ceTMeHT.

Paspa6oraanero Ha reoperilqHilr il eKcneprMeHTaneH Marepltan

AilcraHquoHHnre Merogr4 ea 6op6a c np[poAHrre

6egcreun il FBneHrln, Karo BaxeH eneMeHT or HaquoHaflHara curypHocr

vt tAMa 3a Llen Aa noEnoMaTa peuaBaHero Ha ocHoBHilTe npo6neuu,

cBbp3aH[ crc cra6rnu3ilpaHe u no4o6pnaaHe Ha ctcronHuero Ha

!4 Ha caMoBb3craHoBilTenHilF noreHqilan na 6roc$epara.

Ero saqo, nocBereH Ha ro3t/ HayqeH npo6nem, AilcepralliloHHt4tr

TpyA e aKTyafleH il 3HaqilM 3a TeopiltlTa Ha AilcTaHLU4OHHilre

u3cneABaHilt Ha 3eMfiTa 14 TtlxHoTo npilnoxeH[e 3a npeBeHLlt4fl 14

gau.lhra or eKo- il TexHoreHHvt xaracrpoSu.

3a nocruraHero Ha ra3il qen aBTopbr e peluun cnerqHilTe 3aAaqil:

1.1. onpegeneHa e cbu.lHocrra Ha eKonoriltlHure Karacrpo$u u

1.2. uscne4aalt/1 tA pe$ruupaxr ca nepcneKrrBHure Merogt/ t/

cilcTeMu 3a AucTaHqvloHHo l43cneABaHe

CilCTEMHilfi AHANIAS;

ua 3eusra Ha 6asara HA

1.3. onpe4eneHa e crpyKrypara il cbcraBa Ha cilcreMara 3a

KoMnneKceH MoHt4TopilHr, roxox(Aafrxu or paspa6oreHara KoHqenqrn;

,qIcepraLlilfiTa cbBnaAa noBrl lua BaHe 3HaqeHuero Ha

u rexHoreHHuTe

oKonHaTa cpeAa, fl ilKBil.qilpaHe

eKonorilLtHl4 il TexHoreHHil Kpt4314,

il nperqoTBparflBaHe Ha per[oHaflHrTe

cbxpaHfi BaHe Ha reHeTilqHilTe pecypct4

Kpr4rr4r{Hilre ruSpacrpyxrypn,

il3CneEBaHe;

o6err 3a Ha6nto,qeHue



1.4. il3cneABaHa e

6esnunorxil nerarenHu

HaLlroHanHaTa cilcTeMa 3a

1.5. ocbt4ecrBeHo

6eenunorex KoMnneKc

qenecto6pa3Hocrra Ha il3non3BaHero

anaparu (5AA), Karo efleMeHr

MOH14TOpt4Hr;

e MaTeMaTUqecKoTo MoAenilpaHe Ha

v e u3cnerqBaHa $yHxquoxannara

HA

OT

3a

C

qenecuo6pa3Hocr Ha HeroBoro npufloxeHile sa 6asa Bb3MoxHocrr4Te 3a

AhcraHllrloHHo ynpaBneHile na 6flA;
'1 .6. il3cneABaH e oneparopbr, Karo ocHoBeH Qaxrop

Ha4exHocfia na 6esnrnorHt4n KoMnneKc il B3ailMogeficrarero uy

aBTonilnoTa no BpeMe Ha noneT;

1.7. onpe4eneH[ ca rexHilqecK[re xapaKTepilcl4K[ Ha EflA, xaro

ce il3xo)l(Aa oT npeAHa3HaqeHileTo vtu n onura, KofiTo ilMa B crpaHara B

Ta3v o6nacr, ta e onpe4eneHa rexHilKo-t4KoHoMt4qecKara

qenecro6pasHocr 3a paspa6oxara Ha raKilBa va1envn;
'1 .8. uscne4BaHt4 ca Bb3MoxHocrilTe 3a nog6op, o6yvenue r

KoHTpon Ha oneparopilTe Ha EflA ua 5asata ua ncrxoSusuonorilqHoro

L1M ClCTOFHr4e, OnpeAeneHo cbc cbBpeMeHH[ TexHilqecK[ cpeAcTBa il

MeTOAl4;

1.9. onpe4eneHo e Mficroro Ha MilKpocnbrHt4t-{ilre B cilcreMara 3a

MoHr,rropr/Hr tA e cuHTe3ilpaHa rrxHara op6rara, cnbrH14KoBara

nnar$oprraa I none3HilF ToBap, I qpe3 MareMarfiqecKo MoAer]ilpaHe e

onpe4eneHo BnnnHtaero Bbpxy cnbrH[Ka or rpaBilTaqrlnra Ha 3eMflTa,

flyxara lr Cnruqero, tA Ha ra3rr ocHoBa - BpeMero 3a HeToBoro

cbu.lecrByBaue na op6rra;

1.10. onpegeneH e cbcraBbr t4 crpyKrypara Ha l-{exrupa sa

nonyqaBaHe Ha aepoKocMr4qecKa un$opruaqrs il Bb3MoxHocrilre 3a

npeABapilrenHa o6pa6orua Ha noflyqaBaHara rHSopuaqrn v neilaara

TeMaTilqHa npilro.qHocT.



Aeropur He pa3rnexAa aBilaquoHHr4fl ceTMeHT, Br<rrloL{Bau.l

nilnyru4pyeMil caMonerh, rufi raro un$opuaqunra or 6flA no.{rr

HanbnHo noKpilBa Heo6xoAr4Mr4re il3ilcKBaHilfl 3a aepoMoHr4TopilHr.

2. Oqexxa Ha fi3cfle4oBarercKara pa6ora

l-lpu pe3eH3ilpaHero Ha AucepraquoHHLrF rpy4 Moxe ,qa

SaKnloqrl, qe AoKTopaHTtT 3a4lfl6o,{eHo no3HaBa cbcToflHueTo

ce

HA

npo6neua u rBopqecKfi e no4xoAiln npu paepa6orBaHero il peluaBaHero

uy. I1o crrJ.lecrBo aBropbr crprlKrHo ce

cxeMa Ha HayqHoTo ur3cfleABaHe

e npfiArpxan KbM OCHOBHATA

HA XilNOTE3A,$opnaynrpane

Mo4enupaHe, onIcaHtae Ha Qynxquoxanxure 3aB14ct4Mocrt4 ue>KAY

ocHoBHuTe napaMeTpu t4 cxeMu, n npoBepKa sa aAeKBarHocr Ha

nonyqeH14re pe3yflTaTil.

Vls6panure u aKyparHo oclqecrBeHu nopxo.qu 3a pelxaBaHe Ha

HayLrHrrF npo6neu u Bl,3MoxHocrra 3a npaKTrqecKoro My nprnoxeH[e

xapaKrepu3!4pa AoKropaHra, Karo ao6pe ocBeAoMeH, rBopqecKr

oqeHnBaul Hr4Boro Ha pa3Bfirfie il nocrt/xeHilFTa B HayqHara o6nacr na

ArrcTaHLlr/oHHr4Te aepo 1/r KocMl4qecKil MeroAt4 n AncraH[vtoHHl/Te

il3cne4BaHuff na 3eusra il nnaHer[re, il Karo HayqeH pa6orxnx,

cnoco6en caMocronTenHo Aa $oprraynnpa il peluaBa cnoxHl4

KOMnneKCH14 HayqH14 3aAaqt4.

lzlsnonseaHilsr e3ilK B AficepraLliloHHt4t rpyA e rol{eH, sceH il 6es

ugrlrruHr4 o6crosrencrBeHil nolcHeHilfl, Koero npaBil Marepilana Ha

,qilcepTaqiloHHr4f rpyA fleceH 3a ocMilcnFHe il Bb3npileMaHe.

3. O6tga xapaxrepxcruKa u crpyKrypa Ha flucepraquflra

258 rexcroevr

npr4noxeHilf .

,[ncepraquoHHt/Fr rpyg e paspa6oreH B ner rnaBil c o6rq o6en

crpaHrLl4, 98 Srrypu, 12 ra1nuqu u 57 crpaan1u

o6xeaqa 262 uroraauKa, orIureparypuara cnpaBKa



Rouro 126 - Ha KyrpilnilLla, 61 - Ha pycKt4 $!4K, 65 - Ha 6bflrapcKr esrK il

136 - na narvHtAqa. Onpe4enexo Moxe Aa ce Kaxe, qe cnpaBxara

BKfllOqBa noL{Tt/ BCr4r{Kt4 OCHOBHI4 
'1 

BbpXOBl4 t43TorlHt4t_.114 nO u3cneABaHhfl

npo6neu.

B rnaaa 1 ,,Konqenqrn 3a HaqiloHanHa aepoKocMr4qecKa cilcreMa"

e nperqcraBeHa xnacuSuxaqun Ha eKonorilqHure raracrpoSu,

Bb3MoxHocr[re sa oqeHKa il sau.lr4ra Ha Kphl4qHara un$pacrpyKrypa,

noKa3aHo e, qe npeBeHLll4sra, ynpaBneH14ero Ha KpLl3ilre, KaKTO

o6nexqaaaHero Ha nocfle4crBt4f,Ta or rflx t43r/cKBa AocroBepHa

oneparilBHa nx$opuaqur 3a noAnoMaTaHe BseMaHero Ha pelueHilF Ha

Bcr4r{Krl eranil or oropt43r4paHure opraHil Ha BcrqKu xmaa. Aaroprr

noKa3Ba, Lre qpe3 npelqnoxeHara KoHqenqilfl 3a KoMnneKceH MoHr4TopuHr

r paapa6oreaHero Ha xefiHa ocHoea Ha HaquoHanHa aepoKocMilr{ecKa

cilcreMa 3a AilcraHll4oHHo t43cfleABaHe Ha 3euRra, Moxe Ea ce ocilrypil

Heo6xo4rruara nHcrpyMeHTanHa uuSopruaqun orHocHo pasBuruero Ha

cu6utuata il cbcrof,Huero Ha Kp[Tytvxrre nHSpacrpyKTypt/ B peanHo

BpeMe. llpegeapurenHufir aHanil3 Ha npeAnoxeHara crpyKrypa il

cbcTaBbT 3a HalliloHanHaTa aepoKocMl4qecKa crcTeMa, BKfltoqBat4a

Ir3cne4oBareflcKr/Te cnbrH14l1r Terra u Aqua, M[KpocnbrHilKa

,,5anrascar", 6eenunornilfl nerareneH anapar ,,Fcrpe6" il Ha3eMHara

npileMHa craHLlrf, TeraScan noKa3Ba, qe re ce rBFBar Ha Aa4eHilfi eran

onTuMarHil no orHor.reHr4e Ha nonyqaBaHaTa npocTpaHcTBeHa

pa34enilTeaHa cnoco6nocr, 4o6para ofleparuBHocr 14 cpaBHt4TenHo

HrcKaTa qeHa.

B rnasa 2 ,,EesnilnorHu nerarenHu anaparil 3a no4cnbrHnKoB

MoHr4TopuHr" e paspa6oreua oneparuBHo-raKrilqecKara 06ocHoBKa,

npeAcTaBeHo e crcTofiHileTo il TeHAeHL[4rTe B pa3BilTheTo Ha

cilcreMilTe EflA, npe4craBeH e Mo.qenbr il e onpe,qeneH cbcraBbr Ha

6esnunorxuR KoMnrreKc, KaKTo 14 Bb3MoxHocrr4Te 3a paspa6orxa r

vl

IA

n po[3BoEcTBo, r43BbpueH e TexH il Ko-yr KoHoM r/qecKu a{anv3.



B rnasa 3 ,,lzlscnegeane na $yuxquoHanHara e$eKrilBHocr Ha

oneparopa Ha EIIA' e nocraBeH npo6neurr, npe.qcTaBeH

MOAenilpaH,r3cneAoBareflcKr/rr KoMnneKc 3a oneparopr xa EflA,

e

e

6esnilnorHilqr KoMnneKc 3a rpeHilpoBKa Ha oneparopr, Sopmanil3ilpaH

e npoqecbr t/M Ha o6yvenue, cb34aAeHa e cucreMara 3a BilpryanHa

peanHocr.

B rnasa 4 ,,klsnonseaHe Ha MaflKr4Te cnbrHr4r.lr4 B HalliloHanHara

cilcreMa 3a MoHr/TopilHr" e o6ocHoaaHo rrxHoro r/3nofl3BaHe B

HalliloHanHaTa cucreMa, onpeEefleH e cbcTaBbT Ha cneqilaflu31/rpaHara

anaparypa, us6oprr Ha onrilManHa op6ura, Mo,qenbr Ha EBr4xeHilero

14M, us6opur ua MuKpocnbrH14KoBara nnar$oprua il crcraBbr Ha

cnyxe6xrre cucreMil, nporHo3ilpaHero Ha op6rrara npu orKa3 Ha GPS

cuTHanuTe, KaKTo 14 e u3Bbp[ueH TexH14Ko-t4KoHoMt/qecKrflT aHanvS.

B rnaea 5 ,,|-{exrup 3a aepoKocMr4qecKa unQopuaqun" e EoKa3aHo,

qe aepoKocMr4r{ecK[flT MoHr4Topr4HT HFMa anTepHaTuBa npu

o6exruausupaHero Ha cbcrorHilero Ha oKonHara cpeiqa fi curypHocrra,

yKa3aH e cbcraBbr Ha qeHTbpa sa aepoKocMl4qecKa uxSopuaqun,

npeAcTaBeHa e cTpaTeFilHTa 3a h3nonsBaHe Ha MynTilnpocTpaHcrBeHvl

AaHHil B pa3nuqHil BpeMeBil uHTepBanil, us6opur na npueMHara

craHqilF, reope$eprapaHero Ha AaHHure, reMart4qHara o6pa6orxa xa

EaHHr4Te, eTanilTe 3a [3rpax(AaHe Ha qeHT-bpa 3a aepoKocMt/qecKa

rHSopmaqrt.

3a csoeapeMeHHo ocilrypflBaHe na un$opuaqtA*ra B peaflHo

BpeMe aBroplr npegnara Aa 6r,gar paspa6orenu il il3non3BaHil

6eenrnotun aBilaLliloHHLt KoMnneKcu, Kot4To Ea ca eneMeHT or

HaLliloHanHara aepoKocMuqecKa cilcreMa w Aa ocblJ.lecrBtBar

oTKpl4BaHe il Onpe.qenfiHe Ha MecTononoxeHl4eTo il pa3Maxa Ha

Bb3H t4 KHan r4Te Kpl43t4CH 14 n pil poAH l/ il TexHoreH H il fi BneH utl.

Peaynrarrre or Mo.qenilpaHero Ha 6esnilnorHrR KoMnneKc

noKa3Bar, qe HaAeMHoro ynpaBneHlte Ha EnA rpn6aa Aa ce



ocru_lecTBflBa crBMecTHO OT OnepaTopa il aBTonilnoTa, nprr KoeTo ce

yBen14qaBa ycTofiq14BocTTa I ynpaBnfleMocTra il ce ocilrypFBa

ycneluHoTo N3nnSaHe Ha caMofleTa oT Kpt4Tt/r.tHt4Te pexuMt4 Ha noneTa.

YcraHoseHo e, qe oneparoprr rpn6ea Aa yrlacrBa B ynpaBfleHilero

GaMO npu !43flrTaHe u KaLlaHe, B cJlyqauTe Ha oTKfloHeHile Ha caMoneTa

or 3arqageHfiTe napaMerpfi Ha nonera n npw aaapuitln cnryaqwA.

Axqenrur Ha Mo.qenhpaHero Ha qoBeKa-oneparop ce npeMecrBa

KbM KoTHt rt4eHara 4efrnocr t4 craBa oL{eBuAHa Heo6xo4nuocrra or HoB

uHTerpaneH, KoMnneKceH noAxoA 3a MoAenilpaHe - "Mexanrcrrqno" +

,,aep6anxo" r/3clle4BaHe il MorqenilpaHe. l4snonesaHero Ha

TexHoflorilnTe Ha BupTyaflHaTa peaflHocT Ao ronFMa cTeneH 3aMecTBa

MareMarilqHoro Mo,qenyrpaHe Ha o6erra 3a ynpaBneHue B peanHo

BpeMe, cBlp3aHo c nog6opa, o6yvexuero I KoHTpona Ha oneparop]4Te

HA CJ]OXH[4 Ct/TCTEMil

MOHrlTOpilHr.

lzlexo4qafrru or

r, B qacrHocr, Ha 6eenrnornure KoMnneKcil 3a

3aAaqilTe, Ha MilKpocnbr{t4Ka u Ha c[cTeMaTa e

onperqefleHa HeroBara op6ura: cnbHqeBo crHxpoHHa, KpbroBa c nepilo4

na o6prqenne 92 r'lun. n HaK.noHeHile 97. Or HanpaBeHilre pa3qeril

BpeMero 3a peanHoro [3nonsBaHe Ha cnbrHilKa npu BrrcoqilHa 800-900

km e orono 5,5 ro,quuu. OqeHseaM Tesur AaHHLT Karo BaxeH HayqHo-

npunoxeH npilHoc.

,!ucepraquoHH14FT Tpy.q saBbpr.uBa cbc 3aKrtoqeHIe, n3Bo.qil,

HayqHil il HayqHo-npilnoxH14 npilHocr4, aBropcKrl ny6nnraqnu no

AucepraqiloHHr4F rpyg, flureparypa !r npunoxeHilf,. Axqexrur e

nocTaBeH Bbpxy paspa6oraanero Ha HaqiloHanHa cucTeMa 3a

aepoKocMl4qecKu MoHr4TopuHr KaTo qacr or o6nlmre ycvnv[ 3a

ocilrypfiBaHe Ha AeilcTBeH MexaHr43bM 3a npeBeHq[fl r npeoAoflf,BaHe

Ha Kpu3r4 oT pa3nuqeH xapaKrep.

Vlsipatun or AoKTopaHTa no,qxoA ocnrypsBa nocruTaHero Ha

nocraBeHilre npeA HayqHr4f, rpyE L.[en r 3aAaqil.



flocrnrnarrre pe3ynraru ce nBFBar HoBr no.qxoAr4, Mo.qenil il

MeTOET/KI4, KOHqenLlufl, 14 Aopa3B[rile Ha cbu_lecTByBat4uTe KbM

HacTogu.lt4g MoMeHT 3HaH14fl, AonbnHeHU C eKcnepilMeHTaneH U

Qarronorrvecxr MarepIan. HanpaaeHnre 3aKrtol{eHilfi npaBilnHo

o6gcHsear Susrvecxara KapruHa Ha il3cne,qBaHilre flBneHtAfr v ca

floTkrqecKrl 3aBbplueHil, nopaAil KoeTo MaTep[anbT e AocToBepeH ]t

nperet1upaHnre npuHocvt cne4aa Aa 6a1at npn3+aru.

4. Hayvxo x HayqHo-npurroxnH npfiHocr4 Ha gtacepraquqra

l1o npunqnn np[eMaM npilHocilre Ha Eilceprar.]uoHHun rpy4, raKa

KaKro ca $opruynrpann e aarope$epara, Ho cbrflacHo o6qonpuerara

TepMuHonorns 6nx o6o6qrn HayqHilTe npilHocr4 Karo: HoBr Mero.qil Ha

u3cneABaHe; o6ocHoBaBaHe Ha HoBa xilnoTe3a; AoKa3BaHe c HoBt4

cpe.qcTBa Ha c'bu{ecTBeHu HoBr4 cTpaHu Ha cru.lecTByBaulrl HayqHil

npo6neruu v reopvn', HoBr4 cxeMil Ha il3cneABaHe; HoBr4 KoHcrpyKr-lr/l4;

nonyqaBaHe Ha HoBr4 u norBrp.qurenHu SaxrN.

B qacruocr, no ra3u repMrHonorilF il clrnacHo E[ceprat]iloHHt4tl

rpyA r aaropeQepara, Karo HeToBa cbu.lecrBeHa i{acr, npilHocilre Ha

aBropa 6rxa uornr ga ce o6oco6nr no cneAHufl Haq[H:

4.1. uoeu uemodu na uscnedeaue.

- cuHre3vrpaHu ca Mo4env Ha 6flA u oneparop tlt ca nonyqeHil

opilrvrHanHh pe3ynTaTu 3a ynpaBneHVe n HaBVfaqvA;

- paspa6oreH u uscne.qBaH e Mero4 sa ynpaBneHue na EflA vpes

eTafloHeH Morqen.

4.2. o5ocuoaaeaHe Na Hoea xunome3a:

- il3CAeABaHa il e AOKa3aHa Bb3MOXHOCTTa 3a nporHo3klpaHe.Ha

TpaeKTopl/9Ta Ha BilcoKoanoreeH cnbTHt4K nph 143flil3aHe or 3oHaTa 3a

onpeAeaeHile or GPS clacreMara;

4.3. doxaseaHe c Hoou cpedcmea Ha cbulecmaevu HoeLt cmpaHu

Ha ctulecmsyaaqu HayqHu npo1neuu u meapuu:



- nonyqeH[ ca aHanuTilLtHil pe3ynTaTu nph Kpl4Tt4r{HV v aBaput4Hvt

caryaq1an npu ynpaBneHrero Ha SI|A or oneparop;

- paspa6oreH e KoMnneKc sa ncuxoSr4suonoril'.{Ho r43cnegBaHe il

MareMaruqecKil MoAent4 Ha EflA il oneparopa, Karo cr4creMa sa

il3cneABaHe B yCnOBt/lsTa Ha BUpTyanHa peanHocT;

4.4. uoeu cxeMu Ha uacne)saHe:

- aceu6nupana e c[creMa 3a BupryanHa peaaHocr 3a

u3cflegBaHe Ha oneparopu npil TexHilF no46op, o6yveure il KoHTpon Ha

6asara SyHrqrouanHara hM KoHAr4r.lr/fi ;

- paapa6orexr ca KoHqenllilf 3a KoMnfleKceH Merop 3a

MOHvrropLlHr r crpyKTypa u cbcraB Ha Hall[oHanHa aepoKocMt4qecKa

cucreMa 3a AilcTaHLll4oHHo r43cfleBaHe Ha 3eUnra;

- npoBeAeH e aHaflu3 t4 ct4Hre3 na EIIA t4 Mt4KpocnbrHt4K, Karo

eneMeHTI4 Ha aepoKocMl4qecKara cilcreMa;

- onpe4eneHr ca u3ncKBalnflTa ruu l-lenrtpa 3a npueMaHe Ha

aepoKocMr4qecra rHSopwraqufl tll e ua6pana cilcreMara TeraScan;

- npoBeAeHn ca il3cne,qBaHilg 3a Bb3MOXHt/Te TeMaTilLlHt4

npilfloxeHrfl Ha nonyl{aBanara rnQopMaqufi or cnbrHt/tlt4re Terra u

Aqua xonxperHo 3a repuropt/era na Stnrapun;

- npoBeAeHil ca eKcnepilMeHTil sa Ha6nloAeHile Ha 3eMHara

noBbpxHocr c SIIA;

4. 5. uoeu KoHcmpyKt-t uu :

- co$ryep r xapAyep Ha KoMnneKc 3a ncuxo$uaronorut{Ho

il3cneABaHe, nog6op, o6yveHue fi KoHrporl Ha oneparoptl;

- crpyKTypa Ha Hal{uoHanHara reorpa$cxara uxQoprraaquoHHa

cilcreMa na SuraprR I Kpt4rt4qHara uH$pacrpyrrypa Ha H3oBt/phre B

o6uluna Tyu4xa.

4.6. nonyweaHe Ha Hoeu u nomeapdumenuu Saxmu:

- onpeAeneH ca rvna v xapaKTep[crl4Knre Ha op6urara xa

cnbrHnKa ,,6anxaHcar" c ort{ilTaHe BntatHilero Ha 3eusra, Ilyaata u



Cnrnqero n e onpe4efleHo BpeMero 3a cbr{ecrByBaHe Ha cnbrHilKa Ha

op6rra;

- B peaflHlr ycnoBilfl e n3non3BaHa c[cTeMa 3a AilcTaHqiloHHo

r43cfleABaHe 3eMHaTa nOBTpXHOCT, OqeHKa Ha pa3BilTileTo Ha

Kpr4Tr4r{Hara cvryaqnr u ua 6asa nonyL{eHara uuQopuaqun ca np[eru

aEeKBaTHil MepKI4 3a npeBeHL|4fl pa3npOCTpaHeHileTO Ha TeXHOTeHHa

eKoKaracrpoQa npu ,rHL1/rqeHTil a pafroun 3a cbxpaHeHrre Ha B3pr4BHr4

Beu.lecrBa a c. t{enoneqeHe il B pailona na rp. Ceanreeo.

flocoqenrre $axru ce flBFBar .qoKa3arencrBo 3a ageKBarHocrra

na paspa6oreHure B Aucepraqvotlnfl TpyA MeroAr4 14 cxeMur Ha

il3ofleABaHe, HOBI/ KOHCTpyKt_.lt4r4 14 Cl4CTeM]4 Ha HaL{UOHanHa

aepoKocMt4qecKa cilcTeMa 3a ENCTaHqiloHHt4 l43cneABaHVA Ha 3eMtTa il

npilnoxeHrero fr ga MoHr4ropilHr u sar4ilTa B Kpr4Tr4LrHr4 cvryatJuvl.

5. Oqexxa Ha trilceprauunra u rlrelrvrre EprHocx Ha aBropa

llpegcraeexilre B EncepralluoHHr4e rpyA KoHLlenLlnF, cxeMu il

cucreMil 3a vr3cne4BaHe, TeoperuqHil pe3ynraru r SarronoruqecKm

Marepilan AonbflBar Mer(q!4Hure, Kot4ro He ca $opnaynmpanr e

il3BecrHara HayqHa ny6nrqrcrrra, il cneABa Ea 6r,Aar npil3Haril Karo

n]4qHo.4eflo Ha aBTopa.

B pe3ynrar Ha aBTopcKilTe h3cflegBaHtan

cTpyKTypara u cbcraBbr Ha HalluoHaflHa cucreMa

il3cne4BaHe Ha 3eMqra.

peanHil Kpt/Tl4t{Ht4 cvTyalttAtA.

Hosoro u optfivHanHoro e pa6orara e

u KoMnneKceH no.qxoA 3a MoHt4TopilHr

peaflrsupaHil B pa3nuqHr Kpt4l4qH[ rnSacrpyrryplA n ca anpo6rpanu e

l'lonyvenure pe3ynraril ca npoBepeHil npaKrmqecKil v ca

ocbr{ecrBflBaHero Ha EilcraHqiloHHo t43cne4BaHe xa 3eusra. 3agauure

e

3a

c14HTe3ilpaHa

ArcTaHLlr4oHHO

npunaraHeTo Ha cilcTeMHils

Ha pa3flL1r{Hr4 HUBa np!4
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ca pelxeHil c MeTorqilTe Ha MaTeMaT['.{eCKOTO MoAenilpaHe Ha noneTa u

ynpaBneHyreTo Ha 6e3nuflorHuTe nerareflHr anapaTil il, nporHo3r4paHe

TpaeKTopr/9Ta Ha MilKpocnbTH14quTe c oTL{hTaHe Ha cMyu.laBat4ilTe

Bbg.qerlcrBr4r or 3eMfiTa, flynara r CntHqero.

o6yvenue N

Mo.qenil Ha

Ha BilpryanHa

Crs4a,qen e op[ruHaneH KoMnneKc ea no46op,

KoHrpofl Ha oneparopilre Ha 5IlA, 6asrpau Ha

u3nofl3 BaHe6esnrnorHara crcreMa il oneparopa, c

peanHocr 14 anaparypa sa ncrxo$rsilonortaqHo hscnegBaHe.

l-lRnocrHara paspa6orxa Ha Aucepraqilf,Ta e noAr{ilHeHa Ha

npu4o6raanero, o6pa6orKara il il3nofl3BaHero Ha t4HcrpyMeHraflHa il

o6errilea uu$opuaqrr or Haqt4oHaflHara cilcreMa 3a MoHr4Topr/Hr 3a

noAnoMaraHe Ha B3eMaHeTo Ha peuJeH[flTa oT cboTBeTHilTe

oTopr43ilpaHil AbpxaBHN opraHil npr eKonoTilLtH14 u TexHoreHHil

xaracrpo$rt B pa3nrqHure Kpurl4LrHkr un$pacrpyrrypil B peanHo BpeMe.

Karo orpannqeHils B pa6orara aBToplr e npren pa3rne4aHero

caMo Ha aepoKocMl4r{ecKilfi cerMeHT il }l3Kr]lor{BaHeTo Ha nrfloTl4pyeMrTe

IeTaTeflHrr anapaTil oT To314 cerMeHT.

Oqexxara Ha HilBoro Ha Ar4cepraqtAflra v nwiltA+ npuHoc Ha

aBTOpa Mh AaBa ocHoBaHilg Aa HanpaBr 3aKfl]oqeHheTo, qe

npeECTaBeHilflT ALlCepTaUrOHeH TpyE CbOTBeTCTByBa Ha t43r1CKBaHVf,Ta

3a caMocroflTenHo HayqHo [3cneABaHe c Bl4coKo HayqHo Ht4Bo,

npe4eBeHfi e 3PAC PE m llpaaunHilKa 3a npunoxeHilero My.

6. Oqenxa na ny6nnraqtahre no Ancepraqrdrra

fiorropaurur e nocoqiln 2 nloHorpaSun,31 ctatuu u gornagr, 9

HayqHil npoeKTa, n 12 natenta aa Nso6pereHile, prxoeogcreo na 7

3auvrtAn[ EoKTopaHTa. B 4 or crarflilTe il AoKnaAilTe aBTopbr Ha

AilcepraqtaflTa e eAilHcrBeH aBTop, a B cbBMecrHure - e 15 e Ha ntpBo

Mflcro. B ny6nuxaqrure ca pa3Kpr4Tt4 ocHoBHure nocraHoBKkl Ha

EflCepTalliloHHvrf, TpyE, KoeTo AaBa Bb3MOXHOCT Ha 3ailHTepeCOBaHilTe

1t



cneqnanilcrvr

pa3BuTile, a

Aa ce 3ano3Ha9T c

nyon]4KyBaHero Ha

ilEeilre Ha AilcepraqiloHHr4e rpyE B

Marepilanure e ocHoBaHile .qa ce

npu3Hae TflxHara 3HaqrMocr.

7. Irlgnonssane Ha pe3ynrarltre or .qucepraquflra

Pesynrarure or,qilcepraqiloHHr4n rpyA ca HaMepiln!4 npilnoxeHue

3a rpax(4aHcKvr t43cneABaHuF 14 BbB BoeHHoro Aeno.

3a rpa44aHcKr4 r43cneEBaHilR, pe3ynrarnre ce il3non3yBar B

il3rpax(4aHeTo Ha HaLluoHanHa aepoKocMt4qecKa cilcTeMa 3a

AilcraHqiloHHr,r r43cnegBaH[f, Ha 3eMFTa I npilnoxeHilero il sa

MOHl4rOpr/Hr, npeBeHqilf u SautATa oT npupoEHnre 14 TexHol-eHHLlTe

eKoKaracrpo$r, a vacrnocr a:

- il3cne4BaHrF nO eneKTpoMarHeTilqHoTo 3aMbpcflBaHe

oKonHara cpeAa B 3ana,qHure Sanrasu;

- il3cne4BaHe QynrqraouaJlHara eQerruauocr Ha qoBeKa npt4

pa6ora B eKcrpeMHil ycnoBt4fl;

- il3cfleABaHe Bb3MOXHOCTilTe 3a KOMnfleKCHa HaBilrallilfl Ha

B14coKoanoreilxu cntrHuqu;

- paspa6orra Ha MilKpocnbrHt4KoBa nnarSoprua ,,EanraHCar" sa

npoBeltqaHe Ha ilscneAoBaTencKil npolpaMil;

- cilcreMa 3a paHHo orKpt4BaHe, noKanil3ilpaHe il onoBecrflBaHe

Bb3HNKHan[ rOpCKt4 t4 noflcKl4 noxapil il HaBoAHeHilH Ha rephropufiTa

crpaHara;

- aHanng il oqeHKa Ha cbBpeMeHHt4Te rexHonoftAtA ga 6esnnnorxut

neTaTenHil cpe.qcrBa-M14ueHil.

Brs goeHHoro Aeno, p$ynrarilTe ce il3non3Bar B:

- AilCTaHLlt4OHeH MOHrlrOpilHr Ha KpilTl4qHilTe curyaqtAL/, B peaflHo

BpeMe npil uHl{ilAeHrilre B c. Henoneqeue u a pailona Ha rp' Ceanueeo;

- nocrotHeH AilcraHLll4OHeH MOHI4TOpI4HT Ha CbCTORHrero Ha

Br,3Ayxa na4 l-lenrpan H mF aprfi nep uhcxn nonuroH,,3rueiloao".

HA

HA

HA
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8. Oqexxa na aerope$epara

Aarope$epar"br e ilsTorBeH B cborBercrBue c u3r4cKBaHilfiTa k1

EaBa BrpHa il nbnHa nperqcTaBa 3a cbrqbpxaHileTo, HayqHuTe MeTo.qil

noAxoAl4 Ha npoBeEeHilTe il3cneABaHVA n nonyqeHilTe pesyflrar]4

Ar4CepTar_lnoH Hl,rf, rpyA.

s. Kpnru.rxN 6enexxr

1. B or4ennv rnaBl onlrcarenHara qacr e pa3uilpeHa v vua

crpeMex Aa ce BMbKBaT fi BTopocTeneHHil Bbnpocl4, KoeTo npileMaM 3a

crilnoBo xapaKTepHo 3a aBropa I crpeMex sa Eerailnut3hpaHe Ha

il3noxeHIero;

2. ['lpur o$oprrafiHero Ha Ntcepraqnrra u aaropeQepara ca

flonycHaru HFKoU npaBonncHtlr rpe[JJKr r ne4eSenilpaHe Ha c]KpaueHilF

B OCHOBHaTa qaCT Ha ,ql4cepTaqilOHHt4fi TpyA, Karo flocneAHoTo

3aTpyAHFBa nbpBoHaqanHoTo My Bb3npneMaHe.

Cqnrau, qe nocoqeHure cna6ocru He noHilxaBar 4ocrofrncraara

Ha AhcepralliloHHr4f,r rpyE.

10. 3axnpqenre

flonoxrrenHara oLleHKa npil aHaflil3a Ha Ailcepraqvara v nnvHVA

nprrHoc Ha aBTopa 3a nocrnrHaT[Te pe3ynrarn Mu AaBa ocHoBaHile Aa

HanpaBfl 3aKrloqeH14ero, qe npeAcTaBeHil9T AilCepTaLlt4OHeH TpyE

VI

B

" Haquonan na aepoKocM t4r{ecKa cilcreMa 3a AilcraH qvtoH H 14 il3cne ABaHVi*

Ha 3eMfiTa il nprnoxeHHero u 3a MOHr4TOpt/Hf t/ 3aqnTa oT npr'lpoAHilTe

Ha u3rlcKBaHnf,la 3a caMocToflTenHo

HayqHo Hr/Bo, npe4rBeHn B 3PAC PE r
My.

eKoKaracrpo$u" ctoraercraa

HayqHo il3cne4BaHe c BilcoKo

fl paaunxuxa 3a npilnoxeHilero
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Bue Bpb3xa c roBa npenopbqBaM Ha qreHoBere Ha

yBaxaeMoro Hayvxo xyp[ Aa rnacyBar c "AA" 3a np]tc],)(AaHe Ha

npo$. A-p l,tHx. flerup Cre$axoe l-eqoa Ha HayqHara creneH

"floxrop Ha Hayxure" no HayvHl{ cneqt,tanHocru: ,,llucraHquoHHl4

aepo x KocMr4qecKlr Mero4t4", ur$up 02.02.09 u ,,![ucranqloHHu
n3cne4BaHrs Ha 3eunra t,t nnaHertare", u.rraSup 01.04.12,

npoSecuoxanHo HanpaBJreHl,te 5.5.,,Tpaxcnopr, xopa6onraBaHe rl

aBnaqltfl", o6nacr 5. ,,TexxrvecK HayKr"

Peqeneenr:

npo+., lq.T,H,, 14Hx. HCTO XPHCTOB

r. Cogrx,
01.42.2A12 r.
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