
CTAHOB1414E

OrHocHo AilcepraLlhoHeH TpyA:a npr4o6rBaHe Ha o6paaoaarenHa il HayvHa creneH ,,,(oKrop" no

npo$ecnoHanHo HanpaB.neHhe 4.4. Hayxn sa 3e^ nra, KaprorpaQran (Tennarrvuo reorpaQcxo

xa prorpaQr pa He. .{racra H L{r4o H H h H3cneABa H hn ) c a aro p

flaeea heaxoa l-laerxoa,

peAoBeH AoKropaHr B KareApa ,,KaprorpaQuaufVlC" Ha f[O, CV,,Ce. Klrmeur Oxpvgcxu" Ha reMa:

TEonPoCTPAHCTBEH AHAnLl3 HA rA3OBr4 EMVICVV1. C nOMOT4TA HA EnC

Or .tneH Ha HayqHoro xyph

Aor-t. A-p Anexcau4up feoprheB fhxoe

ceKl{r4fl ,,p,NcraHqroHH14 r43cneABaHhH u fV1C" Ha 14Hcrnryr 3a KocMr4qecKLl H3cneABaHVA t4

TexHo.florhH nor EAH

CraHoerr4ero e h3roreeHo B il3nbnHeHile Ha peueHile Ha HayqHo xypra /l-lporoxo.n N9 l- or
1.2.03.2021, r. /, Ha:HaveHo cbc 3anoBeA Ne PA 38-111 22/02.!t.2O2I r. na peKropa ua CV,,Ce.

KlnnneHr Oxpupcxu"

1. O6qa uHQopMa\vn

flaee,n heaF{oe L{serxoe e AoKropaHT peAoBHa Qopnna ua o6yveHre,3aqhc.neH B KareApa

,,KaprorpaQus u lVlC" xrm leonoro-reorpa$cxrn Qaxynrer Ha CoQraicxv y+ABepcvirer Ha 1,5.02.201]

r. c rphroAillueH cpoK.3a xayveu pbKoBoAhren e onpeAeneH Aol-1.4-p AHron Cnacoe Ohnhnoe. Or

npeAcraBeHhre AoKyMeHTh ce paz6npa, L{e AoKropaHTbr e nono}Kil,n ycneluHo Mr4H14MyMilTe no

ALtcraHLlr4oHHil MeroAh u aurnuilcvla egrx. Or rflx ce BhxAa oule, qe npe: 201-5 r. flaee,n l-{eerxos e

3aBbptxhn rpilceMecrptaa.neH Marilcr-bpcKH Kypc no,,leorpa$cxr ru$opmarlraoHHt4 ct4creMil il
xaprorpaQra fl" , Ho .fl14ncBa aero6rorpa$rn.

flpe4craaeurnr AhcepraLlhoHeH rpyA hMa o6enn or 188 crpaHr,rrlh il e pa3Ae.neH Ha qerilpl4

rnaBil n.nloc Sra6nr,rorpa$rR. Texcrtr e 6oraro ilnocrphpaH ctc 137 Qnrypn, Ho hMa caMo eAHa

ta6nuqa, xonro He e HoMephpaHa. B nrreparypHara cnpaBxa ca nocoqeHr 130 :arnaBhfl, or Kol4To

L27 ua aurnuilcxvt e3nl v 3 ua 6tnrapa'*, arr*. Te ue ca noApeAeHil no a:6yven peA, Koero

3Hat{hrenHo 3arpyAHnBa npoBepKara r rbpceHero Ha AaAeH Lltlrar, npeABilA rolemnn 6poil
3ar.naBr4R. CrpaHrqrre B AilcepraLlhnra c-bulo He ca HoMep npalvl. I

llpe4craeeH e aorope$epar a o6enn or 40 crpaHAq:.z t ABe ny6nuxaqnu, npilerh 3a neqar B

[o4ruHrxa Ha CV - ffO, xn.2, Koero e yAocroBepeHo cbc cryxe6ua 6enexxa or peAKonerilsra or
L9.02.2O2t r.



2. At<rya-rrHocr Ha reMara

Kaqecrsoro Ha Bb3Ayxa e cbu-{ecrBeH Qaxrop 3a 3ApaBero Ha Hace.neHr4ero B

yp6ann:rapaHhre repilTopvtvt. Epvtu or BaxHilTe KoMnoHeHTh Ha roBa KaqecrBo e cbAbpxaHilero Ha

Qnur npaxoB14 tracrrr-p4 (Onq) BIB Bb3Ayxa, Karo eAhH or ocHoBHilre h3rortHt4l-lh Ha Ol-lg ce RBRBa

aarol o6ilnHilflr rpaHcnopr. l-1o cbulecrBo cbAbpxaHilero Ha Oflg ete Bb3Ayxa e noBceMecrHo

flB.neHile/ Ho l43MepBaHero Ha TFXHOTO CbAbplKaHile e opraHil3ilpaHo B onpeAeneHil nyHKToBe,qAATO

rbcrora B npocrpaHcrBoro He e MHoro ro.nrMa.7l:norgaaFrero Ha Ma.nKh ceH3op14, MoHTilpaHil Ha

6eznunorun./'rerare.nHh anaparh (5/lA), noMara Aa ce fi3Bbplt.lh noqrh chHXpoHHo r43MepBaHe Ha

npoyqBaHrTe 3aMbpcl4Tenv Ha 3HaqhTernHa nnou-l 14 no To314 HaqilH Aa ce aHanv3vpa MoAenbT Ha

TffxHoro pa3npocrpaHeHhe. C oue4 Ha h3.noxeHoro no-rope cLrhraM, qe reMara Ha AhcepraqilflTa e

MHOrO aKTyanHa.

3. XapaxrepHcrr,rKa Ha Ar,rceprarluoHHUI rpyA

f1-upaara rnaBa e HapeqeHa Vso4 r,t ce noAenn Ha ABe Lracrh -,,Btae4eure" h,,flpe4mer,
O6exr v \eAV Ha [3cneABaHero". Bte ateegeHhero B eAuH TBbpAe pa3roqilTeneH o6em ce

npeAcraBfl npo6nema 3a 3aMbpcnBaHero Ha Bb3Ayxa h KoHKperHo npo6nema c Ol-ltl. Oopnnara xa

npeAcraBnHe He MHoro yAaqHa, rtil xaro ce Bnrl3a a no4po6uocrk1, Kor4To cneAToBa MHoroKparHo ce

Ar4cKyrhpar. flocragsr ce h HFKo.nKo qenh, BbnpeKh, qe no-HaralbK l,1Ma or4eneH pa3Aen, nocBereH

Ha roBa. [lpe4nnera Ha il3cneABaHe B Havanoro e QopvrynvpaH 4o6pe, Ho no-Harar-bK reKcr-br orHoBo

ce pa3BoAHnBa n ce 3aHhMaBa c Marepilfl, KoflTo 6u cnegaano Aa e B cneABaqara rnaBa 3a

MeroAhKara. O6exrur Ha h3cneABaHe He e flcHo QopnnynrapaH, caMo ce AaBar nphMeph KaKBH

o6exrn rpn6aa Aa ce h3cneABar - aBToMarhcrpa.na, HaroBapeHa fpaAcKa aprephn, HaroBapeHa

rpaAcKa ynhlla r 4p. Kt4e KoHKperHo ca pa3nonoxeHr4 re ryK He e nocoqeHo. Karo qen Ha

h3cneABaHeTo e noBTopeHo 3ar,naBheTo Ha AhcepTaqilnTa - reonpocTpaHcTBeH aHanv3 Ha ra3oB14

eMncvlv c noMou{Ta Ha E,flC. Cre4 roea ca QopmynrpaHH reoperneHV v npaKTrlKo-npunox{Ht4 3aAavil,

Ho B TeKcra 6e:pas6opHo ce 6opaan c repMhHa ,,\eA", r,13no.n3BaH Karo cl4HoHt4M Ha 3aAaqa, Koero

BoAl4 Ao o6tpxsare h HencHora Koe ca Llenhre il Koe 3aAaqhre Ha H3cneABaHero.

Bte aropa rnaBa e npeACTaBeHa reoperhKo-MeroAo,norhLrHara ocHoBa Ha h3cneABaHero.

,{o6po BneLrar.neHile npaBh pa3rne}KAaHero Ha HeMa.nbK 6pofi xoara ny6nuxa4uvt, nocBereHil Ha

npo6nema. l-{rrrpaHero o6a.re He e HanpaBeHo Ha HhBoro, Koero ce ogaKBa or eAilH AoKTopaHT.

OcaeH HenpaBilnHoro qhn4paHe B TeKcra nphcbcrBar L{e,nh nacaxr4 B3erh or HeHayL{Ha rexHhqecKa

nilTeparypa, HRMalqa npffKo orHolueHile HbM Llenra Ha AilcepraLlhRra.3a6enn:ear ce 14 v3nuuHt4

noBropeHilR Ha reKcr. Toaa 4onprHacR 3a yBenhqaBaHe Ha o6enna Ha rnaBara h Ahcepraqilflra Karo

Lln.no, Ho c Hr4u-lo He noMara sa HeiHorb KaqecrBoro. Pe:yrrartr e ro/rrM no pa3Mep, Ho nouo
crpyKrypHpaH reKcr.

B rperara rnaBa ca npeAcraBeHh fi3BbpueHhre h3cneABaHVn c noMcqra Ha ceH3op,

MoHrilpaHa ua 5IA. Tn e pa:4e.neHa Ha 5 ro,rxr4: Anpo6Npane Ha ceH3opa, xoph3oHrarHn n
BepTilKanHn L13MepBaHilfl/ BepTilKa,nHh h3MepBaHhfl/ OTKpilBaHe Ha il3TOL|HhK Ha 3aMbpCRBaHe h

aHa,nh3 Ha 3aMbpcrBaHe c Ol-19 no 4ea npo$una. [lpnrarauero Ha xanr6prpaue, Ha r:6paHVn 3a

r3MepBaHe ua Ol-lt{ ceH3op AirBeam2 npeAh npoBexAaHero Ha repeHHhre eKcnephMeHrfi, Mo}Ke Aa

ce oL{eHil no,no}KhrenHo. Pe:ynrarhre or xanra6pvpauero o6aqe He ca npeAcraBeH14 AocrarbqHo
KopeKTHo. CroiluocrNre or h3MepBaHhflra Ha ceH3opa AirBeam2 n xanu6poebL{HilTe 4r"", *a ai
noKa3aHh Ha eAHa rpa$rxa, raKa qe Aa Molxe necHo Aa ce HanpaBVl BV3yanHo cpaBHeHue. lopu



eAHara rpaQilKa e il3rorBeHa Haro crbn6qecra AharpaMa, a Apyrara e c AVHv1fl. He ca nocoqeHu

HilKaKBh tl4c.neHil napaMerpr Ha KopenaLlhn MexAy ypeAa AirBeam2 r xanr6poabqHhre AaHHr4, Ho

e AeKnapilpaHo, qe KopenaLlhfl vMa A AopI nph cpaBHeHhe c AaHHHre or AIRTHINGS ce 3ax.nrcvaBa,

Lf e KopenaL{vflrae,,noyrtl nepQexrHa". Ha 6a:ara Ha KaKBrl AaHHLI ce npasr roea?

Xopr:oHrarHoro r BeprrKanHo pa3npocrpaHeHhe ua Oll9 e n3cneABaHo c noMou1ra na 5,rlA

B Tph recroBh yqacTbKa: aBToMarilcrpara ,,TpaxhF" ceBepHo or,[,onHr Io3eH, n{Aycrpva1eH nbr

MexAy KBapranhre Mna4ocr n lopy6nnne e CoSr,rn, OxonosprcrHhfl nbr a paioua ua HaqrouanHnn

hcTopl4qecKrnny:efr.HanpaseurcanOHflKonKono,neTach3MepBaHtnBpa3Tt4sHt AHVoTroAHHaTa.
Ha nocregur4ff TecroBr4 yqacr-bK e il3BbplxeHo h npoyLrBaHe Ha h3MeHeHhflTa B cbAbpxaHilflTa Ha

Qfl9 ete BhcoqilHa. Ha onpe4erffHero tA nolanv3aLlilflTa Ha roqKoBh l43TorrHr,1l14 Ha 3aMbpcflBaHe e

nocBereHa tierBbprara roqKa or ra3v tnaBa, Karo 3a Llenra e chMynilpaH TaK'bB ri3ToL{Hr,rx. B nerara

roqKa ce npaBh h3MepBaHe Ha Ofl9 no ABa npoSnna, MhHaBaqr npe: yp6aHh3hpaHara rephrophF

Ha fpaA Co$rn, c Llen Aa ce nor-bpo,r Bpb3Kara Ha pa3npocrpaHeHhero r-ra Ot-ll u aetot/.o6unut|n

rpaQrx. flpn r:mepaaHero xe nongeaH 5,flA.

Toaa e Hail-ronnnnara no o6em h no 3HaqeHile r.naBa, orpa3nBau-{ara cbulecrBeHara pa6ora,

t43BbplxeHa or AoKTopaHTa 14 noKa3Baula pe3ynrarhre or Hefl. B ra:r rraga 6hxa Motnn Aa ce

nor-bpcflr H aBropcKHre nphHoo4. Btnpexr roBa, ue4o6para crpyKrypa, HeonpaBAaHoro

nephoAr4qHo noBTopeHhe Ha raHQoprvra\vn v.nhncara Ha vcrvHcKt aHa,nr13 Ha nonyqeHnre AaHHvj

ocra Bar rB-bpAoro y6ex4e u re 3a HeAo Bbp ue Hocr u a pa 6orara.

B verstprara rnaBa ce npaBh Hecno.nyLr.nilB onhr Aa ce h3BeAar n3BoAv1, Ho Ha npaKTilKa ce

pa3Ka3Ba olqe BeAHb]K npeAcraBeHoro B npeAxoAHara r,naBa. Hanpaaeu e v onnr 4a ce Qopmrynvpar
nphHoc, Ho Hr4To Qopmara, Hhro cbAbpxaHhero Morarga 6t4ar npilerh. Texur,lecxoro crro6naaHe

Ha chcreMa 3a h3MepBaHe Ha KoHr-leHrpaL{ilhre ua Of19,6a:rpaHa Ha 5.1-lA, 6r nnorno Aa ce npheMe

3a np[Hoc axo Ahcepraqnnra 6eue e o6nac]-ra Ha rexHhLtecKhre HaVKil.

4. KpuruvHu 6enex(Kr,r r,r Bbnpo cr,r

Ktm npe4craBeHr,rn AilcepraLlhoHeH rpyA Morar Aa ce ornpaBffr peAhqa RpvlrAKV,3a KoLlro

o6ema Ha roBa craHoBhule HnMa Aa e Aocrar-bLreH. l-.1-\e ce cnpa caMo Ha HffKo7t no-BaxHil orrflx.
B garnaehero Ha Ailceprallhflra e onpeAe.neHo, qe reonpocrpaHcrBeH a+anv3 qe 6r4e

t43BbplxeH Ha ra30B14 eMncvv. Ha npaKTilKa o6ave, BchqKil h3MepBaHhff ca npoBeAeHh 3a

onpeAennHe Ha @l-19. B rosH cMr4cb.n ilMa cepilo3Ho HecborBercrBhe MexAy 3arnaBhero Ha

Ailcepraqilflra r Heilnoro c-bAbpxaHhe.

B 4rcepraqvflra nhncBar aHanvrvgHt Raprv. Bnnecro roBa ce npeAcraBflT,,r,l3o6pax{eH!4fl" c

h3MepBaHrlra no BpeMe Ha npoBeAeHilTe no.nerh. Toaa noxa:ea 4tl6oxo norpe[JHara npeAcraBar
qe pe3ynrarhre or no,nerklTe npeAcraBnFBar n:o6paxenrn. la, pe3ynrarhre Morar Aa ce

B|43ya[t13vpar v c rao6paxeHnlt Ho no cbulecrBo re rpn6aa Aa ce pa3rnexAar Karo BeKTopHH

TOtlKOBl4 AaHHVl, CbAbp}HaUlil OCBeH ilHQOpMaLlhflTa OT il3MepBaHeTO h KOOpAl,lHaThTe Ha TOgKaTa B

rphre h3MepeHilR. MHoro no-4o6pe uleue Aa e aKo re3il roLrKoBVl AaHHvl 6nxa lrnrepnorrtpaHt3a Aa

ce cb3AaAe HenpeKbcHaTo no.ne Ha H3cneABaHoTo FBneHhe.

Iluncea :a4tn6oveH aHarv3 Ha no.nylreHilre pe3ynrarh. Cne4 BceKh or onhcaHilre

eKcnepilMeHTil e HanpaBeH onilT 3a aHa,nil3, Ho Ha npaKTilKa ToBa e npocTo c.noBecHo noBTapflHe Ha

il3MepeHhre no BpeMe Ha nonera napaMerpn ua Ol-l9..0,aHHrre ca ocraBeHil B cypoB an4. B Torra

cMrcb,n peaneH reonpocrpaHcrBeH aHatn3 nocpeAcrBoM HffKaKbB l-lzlC rtcrpyMeHT HffMa.



!{ennnr rexcr rao6rncrBa or HencHr4 r43peqeHiln r HeKopeKTHVl n3pa3v.3aroBa, c qen Aa ce

|43ACHV KaKBO AOKTOpaHTbT e VMan npeABHA KOTaTO fn e nncan, U_le 3aAaM HflKO,nKO BbnpOCa.

Kaxeo ce pa:6rpa no4 o6exr Ha il3c.neABaHe? Kaxao npeAcraBnnBa Llen Ha eAHo

il3c,fleAoaHe? Kaxeo npeAcraBnFBar HayqHilre 3aAaqkr Ha eAHo nacne4eaHe?

Ha crpaxrqa 39 e HantacaHo "nnaqa6ua ronorpaQcxa Kapra". Kaxso npe4craBnnBa

maqa6xara ronorpaQcxa Kapra h no KaKBo ce or/r,rqaBa or Apyrhre ronorpaScxn xaptu?

Ha crp. 46 nrure."6nv3o 4o ranQpavepBeHhn cneKrbp". Kaxeo 03HaLraBa roea?

B rexcra xtnn Qur.4 Ha crpaHilLla 51 e HanrcaHo,,BceKh nhKcen npeAcraBnffaa reorpa$cxr
periloH". Kaxeo e reorpa$cxrnr perroH?

Heo6xo4rmo,nh e Aa ce npeAcraBnrrexHhqecKilTe cneqr$rxaLlrr ua Pixhawk PX4 il c KaKBo

noMara roBa Ha peuaBaHero Ha HayqHrre npo6nemra?

Kaxeo 3HaL{h 4o6pa, KaKBo o3Havaaa nepQexrua xopenaqnn?

5.3axrrurreHlre

HecroreercrBilero MexAy 3arnaBilero h c-bA-bplxaHhero cepilo3Ho Bb3npenffTcrBa AaBaHero

Ha no3hl4BHa oLleHKa Ha AhcepraL{iloHHr,rff rpy4.,flrncara Ha peanHa aHa.nilTr4i{Ha qacr ta flcHo

o6ocHoeaxil nphHoo4 AonbnBa orpr4qarenHoro BneL{ar.fleHre. Karo qffno npeAcraBeHara paapa6orxa

hMa He3aB-bp[xeH BIAA v ocraBfl yceqaHe 3a He3pflnocr. K-unn rosa rpn6ea 4a ce 4o6aenr
e4Hoo6pa:nero Ha il3no.n3BaHL1Te h3pa3fi n ManKVAr peLrH14KoB 3anac. flocoqeHlrre HeAocrarbL{r4 t4

ornpaBeHhre ocrph Kpl4Tr4rrH14 6enexxr KbM npeAcraBeHara AhcepraLlilfl He Mh AaBar ocHoBaHile Aa

npenopbqaM na Hayvuoro xyp14 Aa rnacyBa 3a npIcbxAaHe Ha o6pasosarerr+a uf1avqHa creneH

reorpaQcKo

CoQrn, 28.04.202I r. Aarop Ha cra HoB14 ulero:

A. l-r,rxoa)

,,Aoxrop" no HanpaBneHh e 4.4. Hayxr 3a 3emRra, Kaprorpa$rn (Tennaru

xaprorpaQrapaHe. p,ncraHqhoHHh 143cneABaHHn) Ha l-lasen 14aaHoa tlaerxoe. I ilri|| Ll/ v


