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PEqEH: uf
He Ha o6paaoearenHa m HaYqHa

30BaHUe: 5. TexnhrlecKvl HayKl4;

O6uro nHxeHePcrBo; HaYqHa

Kaunfl Ha pacTeHneBbAcrBoro

A ero g4g-gl,rcepI,a ulroH H Hfl rPVA:

flern AHrenoea l-eHxoea AoKTopaHr caMocTotlTenHa noAroT()BKa KbM

Apa ,,lM€rxanr3allh,r Ha 3eMepe o" nph Oaxynrer no flosaPo-

apcrBo Ha ArPatPen YHilBepcilTer' rp. f'lnoa4na, PuxoeoA!4lrenil Ha

ca Aoq. A-p t/HX. MaHon lannee n AoLt. g-P lnuutruP

Te ua-Ejl-gn ce Pragto H H 1'14 TPVtr :

,,CpaBHuttenHo il3cneABaHe Ha a BH14 Al4cKoElt4 Pa6ornr oPraHil 3a

xHoc-rHa o6pa6ort(a Fla novBara"

AoLl. A-p t4HX. Vleant Spataroe lAaan B, o6nacr Fla Bucl.JJe o6Pasoeanne:

HanpaBn(3Hne 5.1 lMauluHnoqec;Kt4 HayKn; nPoSecuoHan

TBO; HayqHa cnellilaflHocT: aHllsagl.u'A vi enexrPr$tAt<aqnr. Ha

Ha Hayvnclro xyptl cbc 3anoBeAileB'b4ctBoTo" ol-lpeAeneH 3a qne

ll t 0,1272116.12.2025 r. or Pexropa H Arpapen yHtltBepcvlrer rp. llnoeAna.

Ac, [4H:K. llern l\xrenoea l-eHxoaa e poAeHa Ha 16.11,1981 r' B rP'

e. ISnr;uel'o ct4 o6PrasoeaHtae 3a ruBa npe3 2016 r. e OKC Earanaeu

ner1. ArpapHo l/HXeHePcrBo, a npe3 0 ro4una - OKC MarncruP no cneLl.

aHcoB MeHl4.ilxMbFlT t cqeToBoA , npoSechroHanHa reannQnKaqul

3a.{ilcneHa e 3a Ac}KToPaHT Ha ca ocroflTeflHa noAroroBKa B Kar

XaHh3aLlUlF Hia 3en/lelenreTO" Ay- noBAl4B CtrG 3anoBeA N PA -2

15.07.2024 r. na PetroPa Ha AY- a. OrqhcneHa e c npaBo Ha

3anoBeA N Pll -26-'721"24.11.2025 r.

Ot '20122 r. e Ha3HaqeHa 3a KbM KareApa MexaHnga\nA

flilero ruu ArPaPeH YHl4Bepcrrer - B.

l-lovnoo6pa6orBarqilre MarunHu c

BO B npaKTnKara u ce il3nofl3Bar or
KTr4BHvl pa6ornn opraHu HaBnn3ox

oro BoAeulu $nPuil nPoil3BexAa



TAK BA TCXH]4KA. C MALIIMHYITC C AKTUBHI4

npe BapnTenHro 3aAaAeH tA nocrnrHar
MAK ilManHo orroBapFu{ Ha arporexHn

Ycu bpuJeHCTBaHero Ha TO3r4 Br4A 3eMeAe

KOe o npaByr il TeMara Ha AilcepTa\uqTa a

3. Llen, saAaqh, xhnore3u u MeroAl4

l-lenra e cpiaBHnreflHo t43cneABaHe
uqeH npcr$nn v afrltiHo 3aABhxBa
Ta, cbqeTaBaulul Kl4HeMaTilKaTa

3OHTanHa OC Ha Bb'pTeHe il XOpI43OHT

oa pa6<>reH opraH.
Pa6ornrre opraHm ca nnocKl4

n nOA brtn CnpflMO nOCOKaTa Ha A

3a4avnle ca Aa ce o6ocH

xap KTepncrilr(11, o6ycnaenqn KoHcrpy14p

n Ba €)KcnepvrMeHTiaflHo tA TeopeTilL{H

Hnero Ha Qarroplnre Bbpxy noKa3a

a n nctcrtAraHe Ha )KeIlaH arperaTeH

Xnnoresara e 3a 6esy4apHo Aeta
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Mero,qrre Ha il3cJneABaHe BKnloLtBar

EAH aKTol)Horo, TaKa n uHoro$a

pe3

cbu-lc) u nsnon3BaHe Ha nporpa
nTaTnTe oT 143(lneABaHeTo.

4. Onarne4eHocr 14 npe4craBf,He H

lncellrerqroHHl4nr rpyA e pa3

BreeAeHr4e, ceAev rnaeul AHan

o6e Ha n3cneABaHe; MareuarilLtecKo
ile Ha roqK[ or Iil4cKa; Mero4rxa n

flTaTh r)T eKCnephMeHTanHnTe

B

CX

prallrlnra ca npeAcraBeHu 25 rc6n
Onr\/pt4Te ca 4o6pe npeAcraBeHu,

BN ronfln/la-ra cw qac;T 0a or o6pa60
n yKTr4.

5. O6ct xgaHe Har pc!3ynrarure u

B reoperrqHHTe !43cneABaHilF (

\.tt-rcKo MoAenvrpaHe e HanpaBeH

ExcnerpnueHTan HUTe H3cne4 BaHnA pqBar 4 no,4pasAena, a rMeHHo:

THn OpraHil MOXe

arperaTeH cbcTaB
Aa ce nonyqt/
Ha noqBaTa,

143vrcKBaHnfl Ha KynTypaTa.

cKa rexHnK€r e aKTyaneH npooneM,

anHa.

Ha u3cneABaHe
Ba UHoBaTVBH|A pa6OrHU OpfaHa, c
, 3a noBbp)(HocrHa o6pa6orxa Ha

novaoo6;ca6oraaula $pesa c
HOTO t43MeCTBaHe Ha nOqBaTa oT

Be c pa3rrqeH npoQrr rBbpAo
hxeHhe Ha BbpTflrJ] ce Bar.

TexHonofnqHu napatuneTpH tA

TO Ha TaKbB OpraH, KaTO Ce

LIPE3 MATLSMATilqHO MOAEflilPAHE

cBbp3raHn c KaqecTBoro Ha

B Ha noqBaTa.

Ha aKTrBl-rnf nnocbK AklcK Bbpxy

chMynallkloHHo MoAenilpaHe KaKTo

nnaHnpaHe Ha eKcnepmMeHTa, a

HtA npoAyK'rt4 3a o6pa6orxa Ha

nonyqeHl4Te pe3ynTaTu

B o6eu or 129 crpaHnqh v
Ha cbcroiflHr4ero; Uen, BaAaqn h

oAenhpaHe Ha TpaeKTopvtflTa Ha

eKcneph MeHTan H hre m3cneABaHVA',

un; Vlseohu ; npunocu.l
66 Qrarypr,r , 17 Sopvtynn u 1

HVl, vl3qepTaBaHn c KoMnpTbp, KaTo

Ta Ha pe3'ynTaTmTe c nporpaMHul

Ha nxrepaTypa
Ba lll) e Ha ocHoBara Ha

eMarilqeH aHann3 Ha pa6orHnn



l-loggt"p;xaHe, Ha 3aAaAeHara A
o r/ crbpHt4u{e; Tlscne,quaHe Ha arpera

ule; l4scneAaaFte Ha paBHoMePHoc

a', TlscnepeaHe npoSnna Ha AbHo

n eAeHo npil Qaxroprtt BnaxHocr Ha n

crb
noq
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400
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cklc
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M

ycn BneTo Ha nachBeH eKcnepnMeHT

rflilHecT'a noqBa.

O6ernrt Ha m3cneABaHe

brbn 300 ca pia3nonoxL5Ht4

MM.

B xrreuarhqHhn aHatnfi3 ca npe.q

ne Ha ToqKt4 0T opraHa no TpuTe ocr
eMa, Kc,r4T'o ca n ilnrccTpnpaHn B Tp14 p

TBau-14'rfe B rex $amopn.
f1pr,r r,tsc;neABaHero €) onpe4eflHa on

no bpxsHeTro Ha 3aAaAeHara AunooqilH

Hara |4 ElhA Ha pa6orHl4F opfaH

npeAcTaBnfl

rBbpAo

noq rn {rort h BnaxHoclra Ha noqBara n

1-

cKo

noq

on

np

lzlscnegaaHo e r pasApo6sBaHero Ha

mm n > 2!i mm B 3aBnctAMocr or
tA noqBeH SoH. lL4sae4eHn ca

P flTarrre 0a oHarfleAeHn c ra6nrqn Y

flpu n3cneABaHero Ha PaBHoMe

aTa e onpeAeneHal onrilManHaTa

3a Mocrr or 4u.n6oqilHa'ra Ha nHKopnop

pa rHr/ opfaHa.
flpn h3cneABaHero 3a HePaBHoMeP

HnTe ycnoBklfl Ha eKc;neprMeHTa e

pa3nnqHuTe opfaHil c qen cna3BaHe Ha

lzlsae,qeHn ca o6qn r3BoAvt n npnHoc

flonseaHara nnrepalypa e or 101

6. flp,nnocu Ha fll'tc€rpr?ql4oHHl4fl
KnacnSrnqilpaM nprHocLlTe KbM HayL{

1. PaspaboreHn cia ABa nHoBarnB

Ct,t{€)TaBaT KilHeMaTrKaTa Ha

xc)pvr30HT'aflHa O0 Ha BbpTeHe

NC)LIBATA NOCPCAC'TBOM ANCKOB

2. flpegnoxeu e HoB noAXoA

noBbpxHocrHa o6pa6oxa Ha n

pers4po6nBaHe h npeMecrBaHe Ha

3. C'usAaAeH MexaHo-MareM MOAen Ha ABilXeHre, olll4cBau{

Ha Ha o6pa6orra Ha noveeH Son
r4n c"bcraB Ha noqeex $on oPaH N

a npn BHacflHe Ha MennopaHT B

o Ha OpasAara. lzlscnegEtaHero e

Bara, nocTbnaTeflHa cK0pocr Ha

. Llscne4BaHero e npoBelleHo npul

HA oveeu $ou opaH v crbpFll4ule Ha

aKTrBHo 3aABrxeH Bafl, no rotlro
neHn nnocKl4 ALICKOBe C Al4aMeTbp

Hil napaMeTprqHil ypaBHeHhfl 3a

Ha npocTpaHcTBeHara KoopAmHarHa

vHtA nptl pa3nn\'{Ht4 crofinocrn Ha

ManHaTa cKopocT Ha arperaTa 3a

Ha o6pa6orra B 3aBncilMocr or

ABara BuAa paOornn opraHa.

oqBara Ha rpn $parqnu '<1 mm,or
Tpr4 $axropa: BnaxHocr, Pa6orHa

TBeTHn MiareMaTl4qecKn MoAenil.

HeHilF n rpa$nrr.
npil BHircflHe Ha Men[opaHT B

Ha rqBnxeHre Ha arperaTa B

He npil ABa no\'tBeHr Qona n ABa

ocr Ha AbHoro Ha OPasgara nPYl

1/Mkl3hpaHa cKopocTTa Ha arperaTa

exHh'"locKhTe n3ncKBaH nfl .

Ha Anceprarlll4oH H klff TpyA.

aBl fl.

A
o-npl4noxH!4Te, a hMeHHo:

v aRTtABHvt pia6orHt4 opraHh, Kol4To

noveoo6pa6oreau-la $Pesa c

tA xopLt3oHTanHO il3MeCTBaHe Ha

TeH OpraH.

B npoeKTrp?H€TO HA MAIUJLIHI4 3A

eAHOBpeMeHHoTa, ochrypflBaul
nrg cnotTt.



ABlr)KeHheTO Ha aKfhBHO 3aABUXBa

Ha xopr3oHTanerH Etan noA brbn cn

Bb3MOXHOCT 3iE AHANilTilqHO IA

Me:My lil/cKa t4 noqBaTa,

KilFIEMATil'{H]4TE NAPAMETPV HA CV

4. (ltsAaAeHa e Mr-5ToAt4Ka 3a

B eTiana Ha npoLsKTrpaHe, qpe3

onTilt\/lanHnre ctotanocTl4 Ha MoHTa

5. Piaspal5orena e MeroAnKa

npolleca Ha B3atilMogeficrene Ha

o6eu noqBa.

Cne4unre npilHocn rnacn$nqupa
1. KoHcrpvupaHil ca ABa BnAa

opraFru sa noBbpxnocrHa oO

2. lr4scne4eanur ca ABa nporo
pa3n!4qeH noQun 3a noBbpxHocrHa

3. Onpe4eneHil cia pexuMt4Te Ha

opfaHn, Kol4TO OCnrypFBaT Ma

LleHHia cTpyKTypa Ha noLlBaTa B A

4. ErcnepnueHTanHo ca ycra
paSMecBaHe Ha MennopaHT, np
yrH t(opnopulp?H€r B lloqBaTa.

7. Kplrrnqun 6enexKn n BbnPocl4

B rnaea | - aHaflm3 Ha cbcronH

Spesia c xopl43c)HTianHa oc Ha

KOHCTpyKT-ll/F MauhHa 3a noBbp

Maulrnara c)bqer€rBa xopl43oHTanHo

pa6oren opraH tA KhHeMarnKara

xopnoorlranHa oc Ha BbpreHe. B rao
pa6otala Hia aKTt4BHt4 Pa6orHn
noveclo6pa6r)TBaqta utalxnH a4, 3a Aa

noKa3rarenil, Bcil.{Kcl ToBa He

yCbBlrpllleHcT'ByBalHe Ha aKTn BHrq

Or npeAcraBeHnre Ha Srr. 15,16

cborEle'r'HLlre paeiornn opraHn He

Ltecrorara Ha BbpreHe Ha poropa,

paOora - c Konena nntt nnb3raqn,

Ae6e,nnmara Ha AilcKoBere, nPoSrna
He e onilcaFxo KaK e nog6paH AnaMe
lA Mi:lTepl4arna Ha AllcKOBeTe' He

neo6paboreH il tt Btn Llvt.

,qhcKoB paooreH opraH, MoHTupaH

Mo HeroBa-ra oc. MoAent'r AaBa

eEBaHe Ha B3arMoAemcrerero

o orL{t4Ti] reoMerpiltllHnre L

a,

xAaHe Ha qncneHn eKcnepilMeHTil

KOT4TO MOraT Aa Ce OnpeAenflT

nF brbn n AraMeTbpa Ha AncKa.
cnMynaLlroHHo MoAenilpaHe Ha

6ornrn opraH c 4eQopvtepyeMilcr

KaTO npnnoxH14:

BHo 3aABuxBaHil HoBl4 pa6orHu

Ha noL{BaTa.

a ,qilcKoBt4 pa6ornr opraHil c

o6pa6orxa ]Ja noqBara,
pa6ora Ha cb3AageHilTe pa6orHr

ManeH npoLleHT arpoHoM14LlecKn

a3oHa 1-25i mm.
BeH1/ cKopocTHt4 AnanaSoH14 3a

KOT4TO Ce nOCTNra OnruManHo

e nperqcTaBeHa KhHeMaTnKaTa Ha

EHE N K]4HEMATilKA HA HOBA

a o6pa6orxa Ha noqBara.

3MeCTBaHe Ha noqBaTa oT At4cKoB

noveoo6pa6oreaqa cPPesa c
Bpb3Ka He e HanpaBeH aHann3 Ha

t/1 KaTO L{aCT]4 OT XOnlonnUpauu

cbnocTaBFT TeXHllTe napiaMeTpu t

a KoHKpeTHOCT B HaCOKaTa 3a

TeH OpraH.

(crp,36) o6ul
CTABA flCHO KAK

ce perynilpa

BvlA Qpesa cbc

e onpeAeneHa

4un6ovutHara Ha

KaKBn cbo6paxeHun e us6Pana

a AncKoBere il T.H.

pa Ha AilcKrcBeTe, MoHTaxHnF brbn
craBa FcHo AanA He ocraBar



4i ll-lpr,r onpeAennHe Ha onrnManH

napaMeT'pt/ cKopocTTa Ha afperara v

HilBa, Ht-. cretsa FcHo 3au-lo nPil

son opaH n cpon c-rbp)Ht4tqe ce pa

9acr rlr perpeciloltHure 3aBilcvlMocrl4

52,56 7Ct,72 !4 Ap.
gacr or $rary'prvlre B rflaBa ll ne ca on

B rnaea V c'er AaAeHh oOopornre

oOoporure H€t poT'opia Ha MauJilHara

noKa3ar(3n. l-oea e BaxeH SaxroP n

onnTu, at He caMo B crlMynallvloHHnTe

Q. f'ly6nuK)/BaHh cra'rh!l M ql,lrl,lpaHnn

flpegr:reteeHt4 ca rpt,t ny6nvRa\tAtA, Ra

ca can/locro:arenHn. Ctattlure ca Ha aHrnil14

l-]nrmllaHnff Fte ca l43BecrHl4,

l-lpeg,31i1eeHhFT iaerope$epar or

5

6.

7.

3AKfllOtt{EHl!4E:
Bug rlcHoea Ha H?Yq96"" tA n

orrqBapn Ha il3trtcKBaHtArtra Ha 3PAC

cbAlbpxaHnero Ha AvlcepraqmoHHl4fl rpyA.

ynrpelpcnrer ;3a HeroBol-o npmnoxeHile,

nonoxnTErlHo,

MeTOAl4 Ha h3CfleflB8H€r, npaBilnHO il3BeA

o6o6qennn !4 il3l3oAll ct{HTaM, qe np(

floseonneaM cil Aa nperqnoxa Ha n

rnapyaa flofloxt4TrenHo vt rqa npl4cbAt4 H

o6pasoaarenHara tA Hily\'lHa creneH ,,

,,M$xannsat.1tA:A il efleKTpr$nraqnn Ha pacr

12.01 .2026 r.
[p. flnoe4ute

croilnoclr Ha il3cfleABaHnre

AXHOCTTA HA NOL{BATA CA HA TPLI

BAHETO NOLIBCHATA BNAXHOCT HA

gHa.{ilrenHo?

B rnaBa lll ne ca HoMepmpaHil- cTp

nra- Srar. 15, 16, 17 , 18 vI AP.

BOM- 540 min-1 He ca ,qaAeHtl

3a Aa ce hSqncnn KuHeMarnLlHl4tlr

MOXenO Aa yqacTBa B peanHhTe

KCnepilMeHTil

o B Tpt4Te e BoAeq aBTop, a ABeTe

e3uK.

ABa o6errheno crPYKTYPara tA

HilTe, oT fqoKTopaHTa, pa3nilqHn

HilTe eKcnephMeHTn, HanpaBeHil-re

vtqr AncepraquoHeH rpyA

vt flpaerrnunxa Ha r\rPaPHnn

o Mr4 AaBa ocHoBaHre Aa ro oLleHF

ro HayvHo xyptr cbqo Aa

ac.ilHx. flers AHrenoea l-eHroea
t' no HayL{HaTa cnelluanHocT

HTeBbACTBOTTO"

flo4n B TO3l4 AOKyMeHT Ca 3a/rhqeHl4

xa c un.4, r.1 or PernanneHr (ECl2Ot6/679

rnaMeHT OTHCTCHO 3au4nTara Ha 
'r1anHr',r)'(O6'q


