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CTAHOBMUIIIE

Ot npod. Kpacumupa Tomnopona-XaiipabeisaH, 10, noH;
PoioBoauTe Ha JlaGopatopus 10 PenpoIyKTHBHK OMMKc TeXHOIOTHH,
WUBKP, BAH

OTHOCHO: JicepTauoseH Tpy Ha [lnana Monasasp Ha Tema: ,,3D OuonpuUHTHpaHe
HA KOJOPEKTAJIEH KapIMHOM - AMYHOOMOIOTHYHI acmexkTH, CIIEIHaTHOCT:
L JVMyHomorus”, ¢ Hay4eH PhKOBOAUTCI npod. A-p Bukropus Capadsn, 1M, IMH U
HAYJeH KOHCYJITaHT: T ac. Mopian C6upkoB, 10

JlekiapipaM, ue HiMaM KOHQIIUKT Ha MHIEPECH ¢ aBTopa Ha JUCEPTAIMOHHUS TPY .

Hpenoc*raaeﬁum MM 33 M3TOTBSHE HA CTAHOBHMIIE IMCEPTALMOHCH TPYH ©
CBBP3aH C MOZIEPHA ¥ COLMAIIHO 3HAYMMa TeMa B ob1acTTa Ha OHKOJIOTHSITa. TeMarta €
HacOoueHa KBM W3CIENBAHE U M3ION3BaHE HA WHOBATHBHATA TEXHOIOIUA
6uornpunTupane (3D Moxenn). OCHOBHMST MOTHB 3a MpPOBEXKIaHe Ha HACTOAIIUTC
p3cIeNBaHus, © M3ydaBaHe JWHAMAKATa Ha TYMOPHMA IPOIEC, Tpocie/sBaHe Ha
B3aMMOZCHCTBHETO MEXI¥ KICTKMTE C BB3MOXKHOCT 33 TECTBAHC Ha pa3nuYHA
XMMHOTEPATIEBTHIIN 1 H3y4aBaHe MEXaHU3MHUTE Ha JleKapCTBEHATa PE3UCTEHTHOCT 32
npeHAa3HAUYEHNUE ¥ H3MON3BaHE B NEPCOHANM3NpaHaTa MenulyHa. V3moa3BaHuTe 10
MOMEHTa TEXHUKH, KaTo HAIp. KOHBEHLMOHAIHH KIETHYHU KyITypH B MOHOCIIO,
cdepouid ¥ JKUBOTHHCKM MOJIENM HE OTIOBAPAT HAITBJIHO Ha IOTPeOHOCTHTE HA
chBpEMeHHATAa HayKa, KAakTO M Ha H3MCKBAHWATA 34 TIPUIIOKEHHE B OHKOJIOTUATA.
Jlokaro 3D GuompuHTHpaHM TyMOPHM MOJGIH Morar pOa Obmar in Vitro
eKCIIEPUMEHTAIHN TIaTGopMH, OT KOWTO CE BIDKIA, ye KIETHYHOTO IIOBE/ICHUE
MAKCAMATHO JOOIMKaBAa TOBA HA MAJWTHEHWTE KICTKA B HOBCIIKMTC TyMOpH.
JluTepaTypHaTa CIIpaBKa TOKa3Ba, 4€ A0 MOMCHTa ¢a Ch3MaN€Hd U YCICIIHO
pauMpany 3D MOJeNH Ha MHOXECTBO KaplMHOMHH 3abonsBaHusA, B TOBa YUCIO Ha
MITeyHa JUle3a, SMUHWMIM, MaTo4Ha IUMifka, IMaHKpeac, 9epet npo6, Gsn apod u
rmo6aacToM. VI3BECTHO €, de KOIOPEKTaTHWsS KapIMHOM € TPeTOTO IO yecToTa
3a60NIBaHE, BOJENIO 0 JeTaleH U3X0l, OT Apyra CTpaHa BCE OMIe HAMa Ch3JasieH |
xapaxTepusupan 3D GHONPUHTHPAH MOJIEN Ha TOBA HeoIIacTH4YHO 3abonssane. ToBa
ompesels i aKTyalnHOCTTa Ha TeMaTa. ABTOpBT HA AMCEPTAIIHOHHHA TPY/I CH NIOCTABA
gcHa Lel Ha u3cIeqBaHero, a uMeHHO: ,Ch3laBaHe M UMYHOOHOIOIHIHO
xapakTepusupane Ha 3D ex vivo MOJIEN Ha KOTIOPEKTAICH KapLHOM .

JucepTalMOHHMAT TPYJ € pasmucaH Ha 149 crpaHuiy, CTPYKTypupaH €
CHIVIACHO TIPUETHUTE M3UCKBAHWSA M BKIIIOYBA Paslc/IUTe: V3mon3BaHu ChKpaIeHus (2
ctp.), Beeenenue (2 ctp.), JInTeparypeH o630p (43 ctp.), Ilen, paboTHa XUIOTE3A U
sanaun (1 c¢rp.), Marepuany ¥ MCTOLN (12 ctp.), Pesynratu (40 crp.), O6CHKIaHE (24
cTp.), 3axmodenue (2 ctp.), Missomu (1 ctp.), IlpuHocu (1 ctp.). B mucepTarOHHUAT



TPYJ ca BKJIFOYEHM M Pasfieiy ¢ Hay4HH My GIMKAlUY, YIacThs B Hay4YHN dopyMu u
npoekTy. buGnuorpadusara oOXBaia 179 nuTepaTypHH U3TOYHMIM — BCUUKHUTC €4 HA
natunmna. JluTepaTypHara crpaBka o0xBalla NepHoja Cliel 2000r.

B paMKuTe Ha AUCEPTal[HOHHHA TPYA ¢a NPEACTaBCHI 40 durypu 1 2 TabIUIH.
JloKa3aTeJICTBEHHs MaTepuan € C BHCOKO KadeCTBO H oTpa3sBa H3rpajicHuA
npo)ecHOHAJIEH OIAT Ha JIOKTOPAHTA.

JIutepaTypHUAT 0030p € MHMPOKOOOXBATEH, obGeMeH U MHOrO HH(MOPMATHBEH.
[Tonpo6HO ca OMMCAaHM I[OABaTa M TPOrpecHATa Ha KOJIOPEKTaJIHUA KapIUHOM,
CHrHAIMTE CHCTEMM, KOWTO YdYacTBaT B Te3M IpOIECH, IPOTHBOTyMOpHaTa H
FIHJIY LUPAIIATa POJsi Ha MOJIEKYJIUTE, BKIFOUCHN B TE3W CHIHATHH LIBTHINA. Otnenena
¢ wact 3a MukpoPHKM ¥ M3BECTHM MOJIEKYJIHH MapKEpd NPY TOBA HEOIIACTIHHO
3a60JIIBaHE. 3acerHaTH ca EMUreHeTHYHUTE MEXaHU3MM, TIPONECHTE Ha aBTOdarus u
3HAYCHMETO Ha MUKpoGHoMa. I1o/[4epTaHo €, Ye [aTOreHesara € MpoLec Ha CIOKHH
B32FIMOOTHOIICHNA HA OTIETHWTE CHCTEMH, KOMTO BIMSAT BBPXY peryJanudara Ha
reHHAaTa TPAHCKPHIIIK, a TE OT CBOS CTPaHa MOBJIHABAT nponudepanuaTa, MUpraiuaTa
1 WHBA3WATA HAa PAKOBUTE KIETKH NP KOJIOPEKTAICH KapIHHOM. Kato pmKOBOIHA
MUCHI CTOM KAk 7a ce BB3IeHCTBa BHPXY MEXaHM3MHTE Ha aBrodarusd, 3a Ja ce
KOHTPONHpPAT KICTHYHMA DAcTEeX, amonTosara u JekapeTBeHara PE3UCTEHTHOCT.
ABTOpBT Ha TUCEPTALOHHUS TPY /1 M HETOBUTE PHKOBOIMTEN H KOHCYITaHT MocoYBaT,
ge 3D GHOLPUHTHpAHATE MOJETH Ouxa CB3JaNH YCIOBHS 3a HM3TPAK/AHC HA
[IepCOHATM3NPAHA TEPaIHs 33 BCEKH MALMEHT € KONOPCKTAICH KapLITHOM.

B 0630pHaTa 4acT ¢ MHOKECTBO [I0TOUKH Ca HalIPaBCHH oapoOHH O0ACHEHUS
OTHOCHO TEXHUKHTE 34 in Vifro MOJETHpaHe Ha HEOIUIACTHYHUA NMPOLEC H TEXHHTC
Monudukauu. [1ocodeHH ca MPeIuMCTBAaTa W HEIOCTaThIUTC — Ha TEXHUAKHUTE.
IpenocraBeHa € MH(pOPMAIIKS, OTHOBO NPETIEHO pas/iciicHa B TOHKM H ITOJITOYKH,
OTHOCHO OpraH BBPXY YHII MOJCTH M TEXHUKHTE Ha 3D GuonpuHTHpaHE, KaKTO H
IPHIOKEHUETO UM TPH PaAsIUYHUTE OHKOTIOTUIHM zabonsBanms. MHoro 100po
BIICUAT/IEHME IIPaBH IOCITEJHATA HacT OT 0030pa, KOATO BKIIOYBA H3BOMM HA
nuTepaTypHus 0030p 1 AeGUHEpPaHE Ha HEPEIICHUTE poOIIEMH.

Jlorvugo € ¥ TIOCTpoeHa paboTHATa XHIOTE3a, KOATO IpHEMa, €€ 3D
GUOTPHHTHPAHETO HA MOJIENHA Ha KOTOPEKTATICH KapIMHOM e BB3MPOU3BENE ex VivVo
aHATIOT Ha TYMOpa, KOETO Ile T03BOJIM H3y4YaBaHE Ha UMyHOOHOTOTHYHHATE MY
0CcOBEHOCTH ¥ OTTOBOpa KbM aHTHTYMOpHATa TCpanms.

Ha 6azara Ha pasIECaHUAT JIUTEPATypeH 0030p € MOCTaBeHa TOHA 1 ACHA HC
Y ca 3agBEeHH 3a W3IILIHEHHe 6 OCHOBHH 33/layi. 3ala4iuTe HAIlBJIHO CHOTBETCTBAT HA
[I0CTABEHUST HayueH mpobiem M gobpe ouepTaBaT MEpUMCETHpa Ha IJIAaHUPAHUTE
M3CIIEIBAHNA.

PasnensT ,Marepuaid M METOAM" BKIIOUBA noapo0HO OIMCAaHUE Ha
METOIOJIOTHATA, M3MOI3BAHATE PEAKTUBY M KOHCYMaTuBH. 3cie/sana ¢ peselipana
TyMOpHa ThKaH (n=29) OT MalUeHTH ¢ [NarHOCTHIHpaH KOJIOPEKTANEH KapIIHOM.
VIMyHOXHCTOXMMWYHO €A aHAIM3MPAHU THKAHU OT TIAIMEHTH C 10Ka3aH KOJIOpEKTaJIeH
xapuuHoM (n=31), mepuTyMOpHH (n=5) u 3apasu koHTponu (n=5). IIpejcTaBeHa €
neraiiiia  WHQOpMAIMS OTHOCHO TAnMTpara OT M3ION3BAHMTE METOIH KaTo
KJIETBYHOTO KyJITHBUPAHE, H30/MPaHe Ha IbPBUYHN TyMOPHH KIETKH CIC/ pe3eKLns,
3D Ouonpuutupane, MTT ananus 3a ONCHKa Ha KjJeThbyHa BHUTAIHOCT H



UTOTOKCHYHOCT,  (UIyOpecUCHTCH agamw3  Ha  KIEThUHA  JKMBHCHOCT,
naToMopOIOTIeH, WMyHOXUCTOXUMHMICH M VIMYHOLMTOXUMUYCH  aHAJI3,
cexBeHMpaHe # 6uoMHQOPMATHIHI METOMH. Bcexu MaTepyal 1 METOX € cro0pa3eH C
[HocTaBeHaTa 3ajada. SICHOTO oOmucaHue Ha A3ION3BAHUTE METOAM NEMOHCTpHpA
nobpaTa eKCIepuMEHTaIHa [IOArOTOBKA Ha JOKTOpaHTa. TEXFHUKATE MOTaT ma 6paat
BB3NPOU3BEIEHH OT CIEIHAINCTH Ge3 W3MNOM3BAHETO Ha JPYTY H3TOYHHIH.

PesynraTuTe ¥ TAXHATA WHTEpNpeTalys ca HampascHH B paszfend, KOMTO
crenBar GhopMyIHpaHATE 3a1aH. B pazaensT ,PesynTaTi" ca IpeIcTaBCHH NEeTalIHO
OMUCAHK JAHHUTE OT NPOBE/ICHUTE M3CTHCABAHI, TIO[IKPETIEHH ¢ BACOKOKAUCCTBEHH
dororpadum, TaOTHIA U rpaduky. EXCrIepuMCHTHTE Ca HampaBeHH 3a IIbPBU IIBT,
KOSTO [IOKA3Ba BHCOKATA 3HAUMMOCT HA MPOBEACHUTC y3caeABaHud U IMOJTydCHHUTE
pesynTary. PesynraTure [OKa3BaT, e yCIIENHO € paspaboTeH ¥ BalMInpan 3D mozen
Ha KOJODEKTaJeH KapIWHOM OT MAIUCHTCKH THKAHH ¥ KIETHYHH JIuHUM. Hpe3
yanon3Baero Ha 3D MHOBAaTHBHUA IOJIXOA 32 GUOTPHHTHPAHE OT MAlMEHTCKH npobu
e Ha6II0IaBaHo KIETHYHO KOHGIIynpane u cthopMupase Ha KIBCTCPH C apXUTEKTY DA,
nanoo6sBama TyMopa. KineThaHuiAT pacTex B 3D OHOIPUHTOBETE € C Mopdoorus,
I0-CXOIHA C PAcTeXa in vivo, OTKOIKOTO B 2D monena. M3non3sanuTe OroMacTmia
RGD 1 GelMa noka3saT 3HaUWTENHA IPEAUMCTB2 B 6BP30TO OMpEXBaHE H 3aI1a3BaHC
Ha Mopdonoruira, lIpi cpaBHATEICH ananu3 ¢ 2D kyiarusapase, 3D OHONPUHTOBETE
¢ MBPBMYHM KIETKM OTpa3siBaT MO-HOCTOBEPHO XUCTOJIOTUUHHUTE, OHOJIOTUYHATE H
MOJIEKYTIPHATE XapaKTEPHCTHKA Ha TyMOPHITC KIICTKH.

Cren nposexnare Ha PHK cexBeHHpane € W3BBPIIEHO CPABHCHUE MEXKIY 2D
KyATypu 1 3D MonenH, mamonspaiika Gene Set Enrichment Analysis. YcTaHoBsBa Ce,
ge 3D KOHCTPYKIUTE MMAT HACHINAHE 33 TPaHCKPHUITH, ACOLMUPAHU C XHUIOKCHL,
MEeXIyKIeThYHa aIxe3Usd U alonTosa. I[IpocrneseHa € eKCIpecHsiTa Ha KRAS renu, 3a
KOMTO € HM3BECTHO, e yJacTBaT B TepalneBTHYHWA OTrOBOP. 3aKIIOYeHUETO €, 9e
TreHHMTE TPAHCKPUITH Ha 3D MOJCTHUTE Ca MO-CXO/HH © in vivo TYMOpHTE OTKOJIKOTO
2D MomocioeBere. VI3MON3BaHUAT aHAIW3 33 reHHa OHTOJOrHMA C- Shiny I0Ka3Ba
[IOBMINEHA eKCIpecHs Ha IeHH, YYacTBally B PasiiaHK curmansy neTHma B 3D
GUOIpHHTa, KaTo Ca MPOCICACHH CHIIHO eKCIpeCHpaHUTe TeHY, ydJacTalld B
aprogarusra. HanpaBeH € KIBCICPEH apanu3 u e usmonsBaH ,,Gene expression
profiling analysis® ¢ mex II0-JeTali/THO M3SICHSABAaHE Ha TPAHCKPHIIIHOHHHA podHIL.
VeTaHOBEHA & yMepeHa KOpellaiis MExIy CUITHO CKCIPECHPaHH renu B 3D Mozena u
B manmentcku npoOu. HampaBeH € M3BOJA, HC 3D GHOIPHUHTHPAHATE MOJCIH Ha
KOJIOPEKTaNeH KapIMHOM OT KIEThYHH JIMHMA Ca QU3MOIOTMIHO TO-OMHM3KK 10
YOBEINKUTE TyMOPH.

3a TpEB IIBT € M3CIeBaHa eKCIpecuaTa Ha geTHPH TIAKOMPOTENHA (YKL-40,
GP2, LAMP-1 u LAMP-2) ¢ 10Ka3aHOTO UM OTHOIIEHMETO KbM TyMOpHATa HHBa3Md.
Upe3s W3ION3BAHETO HA HMYHOXMCTOXMMUTHA TeXHWKAa € yCTaHOBEHa TBKaHHATa
JOKAIM3alMd M HMMyHOPEaKTHBHOCTTA Ha YKIL-40. HanpaseH € W3BOABT, 9C 3D
MOZIENBT Ha KOJTOPEKTAIEH KAPITMHOM C IIbPBHYHH TyMOPHH KJIETKHA ¥ KOJIOPEKTAIHH
KTeTHUHM JIMHAN T0KA3Ba WICHTHYHA C NAMEHTCKUTE ThKanH excrpecust Ha YKL-40
IPOTEHWH, ACOIMMPAH C BB3MANCHUETO U TYyMOpHOTO IBIKyBaHe. B HACTOAIIMAT
[MCEPTAaliOHEH TPYA Ca TIPEICTaBeHA MWIOTHM [aHHM 3a eKcrnpecus Ha
riakonpoTerHa GP2, nepcucTipalia B TyMOpPHHTE KICTKHI 1 110-c1aba peakTHBHOCT B
HOpMaHaTa [ebeoupeBHa JIUraBulia. IIpu chIIOCTaBsIHE HA EKCIPESCHATA Ha GP2 B
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TyMOpHHS (PPOHT ¥ TYMOPHHUS IApEHXUM, C€ HabOTIO/1aBa II0-CHIIHA EKCIPECHS OKOJIO
TYMOPHOTO ITBIIKYBAHE B CPABHEHHE C TYMOPHHUS IIAPEHXAM. [MonyueHWUTE pe3ynTaTd B
HACTOSIHAT AMCEPTAIAOHEH TPY[ II0KasBaT, 4e MHTEH3HTETHT Ha EKCIpecHdTa Ha
LAMP-1 u LAMP-2 B naumesTcky Tipobu e uaenTwdeH B 3D mozena ¢ IbPBHYHH
KIIETKH ¥ C KJIETBYHH JIMHUH.

EquH OT OCHOBHHTE HOJIy4eHH PE3YNTATH €, 4€ KIETKUTE B 3D mojena ca Io-
PE3UCTEHTHA KBM NPHJIATaHUTe XMMHOTEPANEBTAIM B CPaBHEHHE C 2D KJIEeThYHHATE
KyJITYpH T1000HO Ha PE3HCTEHTHOCTTA TIPH NAlHEHTATE C KOIOPEKTAICH KapIIHOM.
Mose Jia ce HAIpaBH 3aKIOYEHAETO, 9e Ch3IaneHusT 3D MOoJel € C IPEUMCTBO IPe
2D MOHOCJIOMHHTE KyNTypd TO OTHOIIEHHE Ha MPEeCch3jaBaHe Ha TyMOpHATa
MUKPOCpEIa, IOBEIEHHETO Ha PAKOBHTE KIIETKH, TEHHATA CKCIPECHs 1 JIEKAapCTBEHUS
orroBop. I'pajammsra TpH pesyiTaTure € BAIMIMPAHETO Ha HHOBATHBHATA 3D
eKcIepUMeHTaIHA ITaTdhopMa 32 NPEAKITHHUYHY H3C/Ie/(BaHMA Ha XHMHOTEPAIIEBTHAIIH
¢ 1eN MepCOHATM3MpaHe Ha TEepalusiTa NPy KOJOPEKTANCH KapIHHOM. Cp31a]cHUAT
KIMHWYHO-1ab0paTopes anropuThM 3a 3D OuompuHTHpaHe = Ch37aBa OCHOBA 3a
M3TPKJAHETO HA TEPATIEBTHYHA CXEMH TIPH PA3/TMIHH HEOTIaCTHIHA 3abonaBaHus.

B pasmensT ,,O0cHKmane” pe3ynTaTuTe ca ofOsicHEeHH ¢ JJaHHU OT Haau4yHaTa
Hay4Ha naTeparypa. JIuCKycusiTa € MHOTrOIIAacTOBa K 3ab]1009€eHa, 3acAraia BCHIKH
mpoBefeHu m3cnenpanus. lIpemocraBeHa € paopManus B JeTaiinm OTHOCHO
M3MOT3BAHKMTE MACTHIA. 3aCEerHaTH ca TeMUTe 3a (PIyopeciieHTHA OLIEHKA 38 BUTATHOCT
u Mopdornorus Ha KieTkure B 3D Mozen oOT NalHCHICKH npodu. Omnmcano e
paspaGoTBaHETO, ONTHMM3HPAHETO M BAIMIMPAHETO Ha 3D TYMOpHH MOJENHU Ha
KOJIOPEKTaNeH KAapLHAHOM OT yCTAHOBEHH KIETHYHH JMHWH H IAIMCHTCKH THKAHH.
BKIIOUeHH ca OOSCHEHHWs] OTHOCHO €KCIPECHOHHWTE aHamusu Ha 3D mozen u 2D
KyJlTypa, aHalu3a Ha TeHHA OHTONOTHS, aHanusa Ha B3aMMOJIEHCTBUS MEXK]Ly TCHHH
nponyktu (String DB anainu3) 1 H300I3BAHUAT ,,Gene expression profiling analysis®.

C moMoINTa Ha JaHHM OT HaJIMYHATA CHBPEMEHHA JMTEparypa ¢ MOACHCHO
KITMHUKO-IIATOMOrMYHOTO 3HAYEHHWE HA YETHUPUTE H3CIEIBAHM MOJIEKYIH: YKI-40,
I'mukonporenn 2 (GP2), LAMP1/2 fenrrpnMTe B ThkaHm W B 3D Mojenu Ha
KOJIOpeKaTlIeH KapIiMHOM.

Bbs duHANA HA AUCKYCHOHHATA YacT € HANpaBeH CPAaBHHUTEICH aHalu3 Ha
XMMHOTEpaneBTHaHus 0TroBop B 3D Mozxen u 2D KynTypn.

HanpaBeHo € 3aKmodeHye ¢ ObIel NepCHeKTHBY 0T NOIyICHHTE pe3yIITath,
000c00eH0 B cCaMOCTOATENEH pa3fel.

Bs3 ocHOBa Ha pesyiTarute ca popMynupaHi 8 u3BO/A, KOUTO Ca JOIHTHA H
OTTOBApPAT Ha IIOCTABEHUTE 3a/aqdn. '

B HACTOSIIMAT AUCEPTALEOHEH TPY/ ¢a IPEeICTaBeH: 5 IPHHOCA C OPHTHHAICH
HAyYHO-TIPHIOXKEH XapaKTep.

PesynraTuTe OT IPOBEIEHAUTE EKCIEPUMEHTH ca nyOJMKyBaHH B 3 HaydIHU
cTaThy ¥ ca mpejcTaBeny Ha 10 HayuHH GopyMma. JIOKTOpaHTKaTa y4acTsa B 8 HayIHH
IIPOEKTa.

AsTopedeparhT HAITBIHO OTrOBaps Ha H3HCKBAHUATA.



3aKioyeHue:

IIpenocTaBeHaTa MY 3a pelleH3upaHe JucepTarus e oGopMeHa Ha MHOTO JJ00po
HUBO, W3IBJIHEHA € ChC €IHH OT Hai-ChBPEMEHHUTE METOAW M IIpaBM ONUT 3a
3aIBI00YEH U MHOTOCTPAHEH aHaJIu3 Ha Npo0iieMa, KaTo IMOBAUTa ¥ peidlia BhIIPOCH,
TOpagy KOETO MOETO JIMYHO MHEHWE €, Ye TOBa € CTOMHOCTeH Tpyl. Temara Ha
W3CIEIBAHETO € aKTyalHa, T.K. 3acsira BajkeH, OOIIECTBEHO 3HAYMM MpoOiIeM -
oHKOIOTWYHKMTE 3abonsaBaHusA. IIpoydBameTo € aBaHrapJHO, C IIOCTABCHH
dyHIaMEHTAIHH BBIPOCH, PEIICHMETO Ha KOMTO MMa MIUPEKTHO MPUIOKEHHE H
3HAYEHHE 32 [IEPCOHATM3UpaHaTa MEIMIIMHA IIPY HeolLlacTHUHKTe 3a00maBanus. Tosu
KOMIUIEKCEH TpYA ChIbpXKa HAyYHO-TIPUIOXKHU PE3YJITaTH, KOUTO IIPEIACTaBIsABAT
OpHUTHHAJICH TIPUHOC B HayKaTa, T.K W3CIEABaHUATA Ca IIPOBEJEHH 3a IBPBH IIBT.
[IpenocraBeHaTa MM 3a pellEH3UpaHE IUCEpTallid € HalbIHO 3aBbPIICH Hay4HO-
W3CJICIOBATENICKY TPY A, KOUTO € ¢ OTIMYEH 3aMUCHI U NPO(YECHOHAIHO U3ITbIHEHHE.
ToBa He € W3HEHANBAINO, MOPAaaXd y4acTHETO Ha KOJIEKTHUB OT €pyAUpaHH Y4YEeHH U
CIEMATUCTH, KAKBUTO Ca PHKOBOIUTENS Ha ToKTOopaHTa rpod. Bukropus Capadsiu u
KONETHTE OT €KHNa # — B clydas HaydHHsS KOHCynTaHT a-p Mopman COHpKOB.
Ilomyuyenure pesynTaTd, B CIEACTBUE HAa W3ION3BAHWAT MYJITHMOIAJEH MOAXOI B
HacTosIIaTa JUCEPTaIlHs, ca ¢ BUCOKA Hay4yHa 3HAUYMMOCT 3a QyHJIaMeHTaIHaTa HayKa
U  U3KIHYUTEIHO BAaKHU OT METOAOJOTMYHA IIIe[[HA TOYKAa C LIeJl MPUIIOKEHUE B
npaktukara. [lopaau ropersnokeHoTo, yOeaeHo JaBaM CBOATA ITOJIOKUTENHA OLIEHKA
3a MPOBEAEHOTO U3C/E/BAaHE U IIPEIIOPHYBAM HA YJIEHOBETE HA HAYYHOTO XXypH Ia
OLIEHAT AOCTOMHO paboTara o IUCEPTallMOHHUA TPY /I KaTo IacyBar ,,3a" IpUchkKIaHe
Ha O6pasoBarennara u Hayuyna crenen ,,J[okrop* Ha Jluana Monauasp.

rp. Codus _ !
6.2.2024 r.

/mpod. Kpacumupa Tonopora-Xaitpabeasis, 10H/



