
Bbpxy lllrcepraL{rloHeH TpyA 3a nonyqaBa
"goKTo;)" no: o6nacr Ha BilcLJ.te

npoQec;uroHanHo HanpaBneHne 5.13 O
enet<rpurr$ vKattrvA H it pacreH ueBbAcrBoro

Aerop Ha .qucepraq[oHH]4q JgyA: klHX
caMocToFTrSflHa nOArO]'OBKa K-bM KareApa ,,

yHilBepcilTLrr, rp. l[1noe4re.

Tenaa xa AlrceprarlLonnug tpvA: ,,Cpa
pa6ornu opraHu 3a noBbpxxocrua o6

Peuexsexrl. Aoq. A-p tlrHx. l-ane MfinL{eea X
3aropa, o(inacr Ha Elnct!e o6pasoaauue
uHxeHepcrEro no NlexaHusaqun tA en
onpeAeneHa 3a qJ'reF{ Ha HayqHoTo xypr4 cbc
Perrooa Ha AY.

1. Axryannocr Ha npor6neMa.
flpo6neuur, pa3rre)qlaH B AncepraUiloHH
aKTnBHr AilcKoB14 paOornr opraHil 3a
6escnopno aKTyaneH KaKTo B HaqiloH
nocl]eAHuTe AeceThlleThs 3eMeAefl uero ce
cbqeraBar eSerrueH,ccr Ha o6p
lloeupxr-rocrHara o6p,a6orxa e KflrcHoB

MIHhMarHure o6pa6orKr4 14 3aqilTa or
pa6ornnre opraHil oKasBar 3HaL{L1Mo Brt

eHeprilnHilTe pa3xoAl/ il npon3BoAnTerl
AxrneHtare AilcKoBr4 paOornr opraHu n
MexaHil3au,vAra. ruil Karo no3BoflFBar
esaunltoAeilcrBue c noqBara, ct3AaBar n

noreHLlharHo HaMarnsar xeo6xoAhMara rR
HanuqHaTa HayvHa nilTepaTypa
KOHCTpyKTT/BH14 Lr TeXHOnOrilqHU napaM
neoOxogn rvrocrra or sagun6oqeH il eKcnepilM
B rosn KoHTeKcr Ar4cepraqiloHFn/FT TpyA pa
HayqHo Hefqocrarrqlqo [3cneABaH n

opraHil 3a MoAepHvr cr/cTeMh Ha noqBoo
npiltoxr4MocT 3a arpapHaTa rexH'1Ka rA

arpoHoMilqecxo o6pasoBaHhe u npaKTIKa

2. Llen, 3allaqlr, xlrnore3u 14 MeroAr4 Ha
B grcepraLlr/oHH14F rpyA ca SopruynnpaHr
KOI/TO CbO'IBCTCTBAT HA TCMATilKATA il NO

L{er Ha AilcepTaquFTa e Aa ce il3Bbpr.rJr4 cpa TenHo !43CfeABaHe Ha paSnhqHil Tiln
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oopa3oBaTerHaTa n HayqHel cTeneH
goBaHt,te 5. TexHil,{ecril HayKil
[HXeHepr]TBo no Mexanuoaqrn v

AHrenoea l-eHxosa AoKTopaHr
HV3aquA Ha 3eMeAeflr4ero" npul Arpa

u3cr|eABaHe Ha aKTUBHl/t ,q]4CKOB
Ha no,{Barra"

ToBa or Tpaxurrlcxr yHilBepcilTer, C;Ta

TexHil.{ecKil HayKil, nH 5.13
KaLlilFl Ha pacTeHueBbE
Ne Pll-1 6-127 21 16.12.2025 roa.

TpyA - Clraennrenno [3creABaHe hl

xHocrHa o6pa6orxa Ha noqBara -
aKa n B NrexAyHapoAeFr KoHreKcT.

Ba KtM VCTOL1r.il/Bl4 TeXHOJtOrhil, KOl/l'

ona3BaH13 Ha noqBeHilTe
CMCHT B KOHBCHUUANHTTC CilC]-CM

. Karo urs6opur r onrrMil3auugTa H

ne Bbpxy KaqecTBoTo Ha noqBaT
MaUJtlHYlTrS.

BIFBAT NCOCNEKTIBHO HANPABflEHTE
bp KoHTpon Bbpxy KuHeMaTuKaTa Fl

BHoMepHa o6pa6orena noBbpxHocr
eHeproe[/rHocr. HesaBilcl4Mo oT

TFXHOTO r'rOBeAeHne npil pa3rilqFi
e ofpiiHr/qeHa, Koero o6ycnaer

nHV n aHatnrrilqHil h3crleABaHlAA.
xAa aKTya|eH, npaKTuL{ecKh 3HaL{uM

H c onrhMu3aqv+ xa pa6or-xu
rxa. Toaa onpeAern HeroBara Bt,tco
oBaTa BaxHocT 3a ,4HXeHepHOTO

o AeQuHr/paHil HayqHa qen il 3aAaL{

arttKara Ha h3c|eABaHero. ocHoaHa



aKTnBH14 Ar/CKOBT/ paoOTH14 OpraHil 3a n

oqeHFT TexHilTe KnHeMaTilqHh, eHepte
pa 3I] t4q H 14 Ko H CTpy KTr4 BHIA tA TeXH Ot O rilLt H t4

e B cboTBeTcTBne c aKTyanHrTe HayqHh yl

Mexa H r3a U|AAJ a Ha 3eMerqefl neTo.
flocraseHNre saAaLtil ca nornqecKil
cbuLlecrByBauloro cbcronHtae Ha npo6ne
aKTIBH14 .qrcKoBr/ pa6ornr opraHtzt; p
onilcBaHe Ha TpaeKTopt/FTa v RtA

onpreggnr*a Ha ocHoBHilTe KoHcrpyKTr/BH
BbF)xy pa6ornnn npoqec; npoBexAaHe Ha
u3cneABaH[F; aHann3 il cpaBHeHre Ha
npenoprKr4.
Tesr sa4aqil ca aAeKBarHtl, nocneAoBaren
Aa rapaHTNpaT r3nbnHeHile Ha nocTaBeHaT
B rpy4a nHAilpeKTHo ce cb4bpxar rA

AI4CKOBr/fl paOOTeH OpraH npil pa3nrqHil
onucaHa qpe3 noAXoAsrJ_l MaTeMaTilqe
TexHonoTilqHuTe xapaKTepncTVlKtA BOAI4 A
arpoTexHhLrecKuTe noKa3aTeIt n ; aKrul BH !4Te

KAL{CCTBOTO HA NOB'bOXHOCTHATA

onpeAeneHn ycnoBVA. Bunpexn Lte xrl
caMocToF'r'eneH pa3Aen, Te ca FcHo pa
3agaqilre. flpenopuvt4TenHo 6w 6uno
crpyKrypupaHo.
MerogrvecKnFT anapar e noAXoAeu-I,
nocraBeHilTe qenil t4 3aAa+IA. Kowr6r,rx
eKcnepilMeHTa|H14 hscreABaHils AaBa
n oBeAe H u eTo H a pa3t il rt H 14Te KoH c'rpyKll 14 1/

3, OnarnegeHocr u npeAcraBrHe Ha non
[lonyveHu-re eKcnepl4MeHTaflHrl il Teo
Aficepraqilflra qpe3 25 ta6nuqr, 66 S
Karo LlFno noAnoMarar pa:6rpaHero Ha

At4cKoBr/ pa6orHu opraHfi . Onarne,qneaHero
HA AHANil3A TA BNVAHfiETO HA OCHOBHilTC CDA

pa3xoAr/ il arpoTexHuqecKl/Te noKa3aTetil.
lpaQrvnure Marepnann raKa Sopnraru
3a cpaBHeHile Ha oT/rlerHilTe BapilaHTil,
TeHfleHL{Nt4Te B noBeAeHuero na pa6orxr
AaHHU Ca CTpyKTyp14paHil nperne,qHo, a
nocteABalq aHanil3 r ilHTepnpeTaqilF.
Karo qnno oHarreAFBaHero e Ha go6po
noAnoMara hHTepnpeTa[vaTa Ha pe3y
ycrBbpr.lJeHcTBa \.{pe3 no-nbnHo c'raTilcTt4
no-TflcHo cBbp3BaHe Ha rpaQilqHilH MaT

ocTHa o6pra6orxa Ha noLtBaTa, Ka]-o
fi arpoTexHilL{ecKr1 noKa3aTeflu n

ern. L{enra e KopeKrHo SopnayrllpaHa
KTklqecKu no'rpe6nocril e o6nacrla

tA c qerra il o6xeaqar:aHaflilg
a u KoHcTpyKTl4ElHnTe pe[JJeHrF

He Ha MaTeMaTilqecK[ MoAell
Ha ABn)iKeHhe Ha TOqKU OT AtA

eKcnfloaril-lr/oHHt4 rpaxropur, Bnrl
u il nofleBm eKcnepnMeHTal

flTarilTe, Qopruynupane Ha n3Bo4r4

14 Lr AOCTaTbqHO KOHKpeTHil, 3a
Ha qen.
A, A il[[CHHO LIC. KilHCMAT]4KATA
yKTr/BHr/ napaMerpu Moxe Aa 6

oAen; npoMFHaTa B KoHcTpyKTrlBH
MepilM14 pa3rnL4Kt/ B eHepreTrLtHl4'Te

n pa6otnn opraHh Morar ga no4o6pr
cnpRMo niecnBHnTe aHano3il,
He ca KoHKpeTHo cpopMyflhpaHu

BaeMr r norilqecKil cneABaT LleJ'lTa

cepTaLlLlRTa Aa fn npeAcTaBF

HO OOOCHOBaH r CbOTBeTCTBa
ATa OT TeOpeTilL{HO MOAenilpaHe
MOXHOCT 3a HaAe:MHa OqeHKa

arre pa6orHt/ opraHil.

pe3ynTaTu,
Lf Hr/ pe3ylrTaTil ca npeAcTaBeHLl

eTphL{Ht/ cxeMr n onIAcaHViF, Kotl
ilfl npollec Ha n3cJteABaHilTe aKTilB

ocTaTbqHo, 3a Aa ce npocne4t4 tloftA
vr Bbpxy KL4HeMaThKaTa, eHepreTilqHrl

cbAbpxar neo6xo4r,rvrara nnSopva
noBeqeTo Qnrypil Kr)peKTHo oTpa

anu. Ta6nilqrre c eKcnepfiMeHT
FHeTO Ha pe3yrTaTilTe no3BOnF

cb4bpxa neo6xognuilTe efleMeHTu
, Ho npeAcraBnHero 6r uorno 4a
MapKnpaHe, no-npeqn3Hil o3HaqeHnfl

Ar/ cKycr/ oHr H n-re aH afl il31/.
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4. O6cuxAaHe Ha pe:3ynrarure u u
O6c-sxgauero Ha pe3ynrarill-e e noruqH
MexAy reoperuqHhre pa3pa6orKu, eKcnepll
,QorropaHrrr KopeKTHo aHaril3rpa BnvAHVl
napaMerpil Bbpxy pa6orara Ha aKTLIBHhre
TlsnonsaaFtara nilreparypa or 101
orpaHtaqeHa no o6xear, oco6eHo u]o ce
HoBil pa3pa6orxr a oOnacrra.

5. flpr,rxocu Ha AucepraqtaoHHl,ts rpyg.
llpe4craseHilre or AoKTopaHTa o6qo 1 1 n
FcHo Qopvynrpar-rr,r r cborBercrBar Ha
o6xeaqar KaKTo reoperhLtHr paspa6orxr,
KaTO AeMOHCTpilpar 3aBrpLrJeHocT il HayqHa

Hayunu npuHocu
AopMyflilpaHure or AOKTopaHTa HayL{Hh npil
Ha rBrcKBaHtAATa sa HayL{Ha HoBocr. Te eKn
HOBU MOAenU n MeTOAylKt4, KaKTO l/l ycT
no3HaHilR-la 3a KilHelrarilKara v pa6orxn
opraHu. KnacuQnraqn+ra fiM Karo HayqHu
il eneMeHTil Ha HayqHo-npunoxHocT, Ho ca
4a 6r4ar orHeceHil Kr,M T?314 rpvna.

H ayu no-n punoKH u n 1o u Hac u
f'lpe4craeeHilTe HayHHo-nprfloxHil nprHoc
peaflHil l,4HXeHepHtl 14 TeXHOJIOflz1riHl/
il3nurBaHtan. Te hMal FcHo npafihqecKo
TecTBaHe Ha npoToIunil, onpeAetFHe
QOpMynupaHe Ha TexHotoTrlLlHu npe
npiltoxHr/ e KopeKTHa il cboTBeTcTBa Ha

6, Kpurravnu 6enexKlt t,t Bbnpocu.
flpe4craseHilrr rpyA t= 4o6pe crpyKTypn
ca yTorrHflBauIA tA He 3iecflraT cbu_{€cTBeHo
no-FcHo cbnocTaBnHe Ha pe3yj'tTaT]/Te c
Ha e.quHhqilTe n 0603HaqeHnFTa BbB

nurepar)rpa.
pr/p€tHo n npocfleAFBa

anHrTe AaHHil n HanpaBeH[Te
Ha KOHCTpyKTT4BHUTe il TeXHOTOTUqH
Br opraHu.

vKa e pefleBaHTHa,

AO MelqyHapoAH14 ny1nvKaqnu n

(5 nayqsT r 6 xayuno-nprzrloxnr,r)
Ta fi 3aAarqnTe Ha il3creABaHeTo.
u npaKT!4LlocKt4 opfieHTilpaH!4 pe3y

HoBaHocl- Ha h3BbptlJeHara pa6ora.

ca KopeK'rHo 4eQrnnpaHn tA

r oprrltHanHh reopernvnu paspa6or
IA 3aBnCtAMOCTl4, KOT1TO pa3uJr4pgB

Llec Ha aKTnBHilTe 4ncxoan pa6o
oBaHa, KaTo Hf,KOil OT TFX CbAbpX
qHo TeopernqHo apryMeHTilpaHu,

npaB!4flHo cpopMyftr4paH[ A oTpa3n
, AOKa3aHil \rpe3 eKcneprMeHTan
re, cBbp3aHil ca c KoHcTpyilpaHe

onruManHil pext4Mt/ Ha pa6ora
Knacr$lrxaqvATa nM Karo HayLl

Ht4eTO H€t AhCepTaql4oHHr4F TpyA.

o6ocHoeax, Karo HanpaBeHt4re 6en
To Ha !43cneABaHero. Heo6xoAr4MC)

oT Apyrn aBTopr't, KaKTo n npellt43hpa
ilTe u ra6nuqnre. flpenopuvaau
KaKTo 4 no-FcHo o6aupsaane vr

3a 6r4eu1r,r paspaborKil npen
aHe Ha N4e)qyHapoAHt4 t43TOL{Hr1Ll14

KcT Ha pe3yflTaThTe.

IA, CBt,psaHil C TeMaThKaTa
Scientific: Atlas pa3rnexAar B Aera

THil opraHu Bbpxy o6pasyaaxero
, KaTO AonbrBaT eKcnepilMeHTaflH

cbaBTopcTBo, npeAcTaBeHa Ha

HO CpaBHhTerl



l-ly6n

peHqilF, oTpa3FBa npilnoxHilTe
T0 noTeH qhanHo arpoMenuopaTilBHo
KaLluoHHaTa aKTilBHOCT e B C

aTef Ha r HayqHa cTeneH ,,Ao
pe3yn aTh oT AilcepTalliloHHOTO 143CIleAB
l-1p aBeHnFT aBTOpeQepaT oTpa3FBa
AUCe r_lr4oHH[F rpyA

3AKN EH14E:
Brs HOBa Ha HayqeHilTe r nprnoxeHil
tll He, npaBilnHo u3BeAeHilTe eKcnep
ct{1/T qe npeAcTaBeHilnT AUCepTaLl
3PAC u llpaarnntAKa Ha ArpapHr,ln ynra

AaBa oBaHile Aa ro oqeHn nOIlOXt4TEIl

flose FBaM Cn Aa npeAnoxa Ha
n renHo Aa npilcb4r Ha hHX. flern An
cTene ",Qorrop" no MexaHrsaLluF ,4 ere
HA BLI o6pasoeaHrae 5. TexnrqecKh Hay

,Qara:
rp. [1n

5.01.2026r
BrqnB

Ha paspa6orenun pa6orex opraH
oxeHue,
c t/3rcKBaHuATa sa npn4o6[BaHe

il aAeKBaTHO npeAcTaBF ocHoB
HayvHaTa c'6u.lnocr.
I4BHO CrpyKTypaTa n cbAbpxaHhero

AOKTOpaHTKaTa, pa3nhLtHu MeToAl4

, HanparBeHrre o6o6ulelu+ tA

TpyA oTroBapF Ha n3vcKBaHrAATa
T 3a HeroBoTo npnnoxeHile, KoeTo

Hayvno xypt4 cbu-lo Aa rna
l-eHroaa o6pasoaarenHara u HayLl

KaL,itUA Ha paCTeHheBbAcTBoTo,
H 5.1 3 O6li1o llHxeHepcrBo

Ilo4nrcrre

BtrB Bpb3Ka

AOKyMeHT Ca 3a/rhr{eHn

4, t.L or Peraannexr (EC) 2016 / 679

(O6q Per orHocHo 3au{hrara na gannr,r). if


