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BBPXY AUCEPTALMOHEH TPYA .
3a puA06KBaHe Ha 00pa3oBaTesHa M HAYYHA CTEMeH ,,JOKTOp”
. 10 mpodeCuoHaNIHO HanpapieHue: 4.1 “Ouznuecku HAYKU”

crenuaiHocT: ¢ Ou3nKa Ha BBJIHOBUTE IPOIIECH ~

ABTOp Ha qucepTaunoOHHUS TPpyd: Anexcanapa Kuskopa Kesszkoa

Tema Ha mUCEpTAMOHHUS TPYL:
“ABTO®JIYOPECHEHTHA CIIEKTPOCKOIIA HA KOXKA M KOKHA TYMOPHU

Peuensent : - [lets I1aBnosa, mpodecop mo ,,ABTOMaTH3UPAHU CUCTEMH 3a 00paboTKa Ha
HHpOpMAIKA U yOpaBleHue , TOKTOp 1o ,,ONTHYHYU U JIa3epHU YpEeau U METOIH
TV Codus, punuan [Inopaus, GakynTer eNEKTPOHUKA M aBTOMATHKA,

KaTtenpa KOMHIOTT)pHI/I CUCTEMHU U TCXHOJIOTHH

HeunpasuBHaTa QUArHOCTHKA Ha TYMOPHH OOpa3yBaHHMs € BaXXHO HampaBJCHUE 3a
CBEBPEMEHHOTO HMBO Ha MEIWIMHATA, & HACTOANIOTO pPAa3BUTHE Ha TEXHONOIHMUTE U
BB3MOXKHOCTUTE, KOMTO IIpeajaraT 3a Chb3JaBaHE Ha HOBa amaparypa s OpaBd OOEKT Ha
_3acH/ICHa H3ciefioBaTeNicka JEHHOCT IIpe3 ﬁocnezxﬂme roguHd. MHoroobpasuero Ha
M3CICABAHHUTE OOCKTH M BCE OIIE HEAOCTATHYHOTO ﬁo3ﬁaBaHe "Ha MEXaHM3MHTE Ha
BH3HUKBaHE Ha 3JI0KaYECTBEHHTE 3a00ISBAHHS, IPABAT HPOOIEMUTE C KOUTO ce CONBCKBAT
pasivYHUTE M3NPOOBAHH METOAM M3KIIOYATENHO CIOXHH. 3a KOXHHTE W3CICIBaHuUS,
CIIO’KHOCTTA C€ yBEJIM4aBa Iopaau BB3MOKHOCTTA 34 rpenrta.- naAeHTH(PUKalvs Ha HEPaKOBH
KaTo pakoBd oOnacté U oOpaTHOTO. OCBEH TOBa - KOXara — Karo 3allUTEH OpraH 3a
_OCTaHanuTe, uMa CrelipuIHE 0COGEHOCTH B 3aBHCHMCT OT (OTOTHIIA M OKOJHATA CPeja B
KOSITO CHUIECTBYBA WHAMBHJA. 10OBa IpaBH BCSIKO PEATHO, MPAKTUIECKO Hzcﬁez{BaHe, KOETO
JlaBa HIKAKBO M3SACHIBAHE Ha MPOOJeM HJIM JOPU caMO IOTBBHPXKAABA Pe3yNTaTHTE Ha APYrd
U3CJIEI0BATENH, BAXKHO 3a Hanpem)Ka B obiacrra. Ilopanu TOBa, KaKTO NMOCTaBEHATA TEMa,
TaKa M IOCTUTHATHTE Pe3y/ITATH MMAT HEOXOMUMATA aKTyaIHOCT.

TIpeaCTaBEHHAT 33 pELEH3WpaHe NMCEPTALHOHEeH TPyx ¢ odopMméH B obmo 151
crpanuud ¢ 59 Qurypn u 7 Tabmuuu. MsnonsBaHu ca nammu oT 195 nuTepaTypHH
‘m3roumKa. Paborata e nonyﬂﬂpmnpaﬂa ¢ 8 mnyOuuxanuu, 2 OT KOHTO Ca B CIIMCAHHUS C

UMIaKT GakTop, a 6 ca JOKJIaId Ha MEXIYHAPOIHA HAYUHA KOH(EPEHITHH.



I/I3no>1{eHHero ¢ 0pOpMEHO B YBOJI, KBAETO ca ﬂe(bHHHpaﬁH 3aJ]a9UTe 38 U3IThIHEHHE

B paborara W [BEe I[JaBU — pa3le/IIM TeopeTHdHara OOOCHOBKA OT IIPAKTUYECKHTE

pe3ynTé1Tn 110 M3ITBIHEHHUE Ha 3aJaUHTe.

Kparbk nureparypeH o030p Ha HACTOSIIOTO CBhCTOSHME Ha IpoOneMa € JOBET IO

TOCTABSHE Ha JBE OCHOBHUTE LIEMH, KOUTO B [O-KOMIAKTEH OT NIPEJCTABEHHUS BApUAHT ca:

- OnpenensiHe Ha ClHeNUGUKATE IPH M3IMOM3BaHE Ha aBTOMIYOPECLEHTHH METOIM 3a
IMArHOCTHKA HA TYMOPHHU 00pa3yBaHMs YPE3 OCHIICCTBIBAHE HA MHOXKECTBO H3MEPBAHUS
BBPXY PasIAYHi KOWKHU MATOJOIUMU;

- JlpocnensBane Ha HW3MEHEHHSITAa B aBTOQUIYODECHEHTHH CIIGKTPH pe3yaTaT oT

B"b36y7KIlaH€ C JIBYCHHUSL ¢ PA3JIWYHU AB/DKUHI HA BhbJIHATA.

OObsiBeHvTE 33J1a4¥ 32 U3BJIHEHUE NTPU TIOCTUTaHE HA LIeTUTE |

- YcpBbpIIEHCTBaHE Ha  CKCIEpUMEHTanHa YCTaHOBKA 32  H3MEpBaHe Ha
aBTO(MIIYOPECLIEHTHH CIIEKTPH;

- Vscneasare Ha aBTO(IYOPECIICHTHN CIIEKTPH NP Pa3iiiyHa Ab/DKHHA Ha BbJIHATA HA
BB30YKIaHE,

- OueHka Ha MOBTAPsIEMOCT Ha U3MEPBAHUATA,;

- H3cnempaHe Ha CIIEKTPU 3a JMarHOCTHLKpaHe Ha 6a3oLesylapeH KapLHHOM,

OTroBapsT Ha HYXJIHUTE Ha IMTOCTABEHUTE IICJIN.

HUscnenpaneTo € MOCBETEHO Ha TBPCCHE Ha TIOTBBPXKACHHA Ha XHUIIOTE3aTa 34 BPB3Ka
Mﬁ)I()ly PasiuYHATE BUAOBE ATOJOIMUHY U3MCHCHU B KOXKaTa ¢ Bb3MOXXHHUTC CTI/IMYIII/IiJaHI/I

EHEPrUMHU [PEXOIH | HAIMYHOCT Ha U3MEHEHUE B AHU30TPONHUSTA.

B usnbiiHeHWe Ha ThpBara 3ajada B ryaBa | ca pégrneﬂaﬂn OCHOBHHTE BEIIHYMHH,
TOJUIEXANIM HA U3MEPBAHE [TIPU aBTO(IIYOPECUCHLIMS H IPUHIHUIIUTE, HA KOUTO Ca Ch3NaACHH
v3MepBateNiHuTe  ycrpoifictBa. OmnmcaHM ca BapuaHTH Ha  (JIyOpeCLEHLHUs IIpH
HENOJApH3MpaHa ¥ MOSPU3UpaHa CBETAMHA U MaTpUlM Ha BB30Y)XJIaHe u uzmb4uBane. Kem
ToBa € 1oGaBeH 0030p MO MNpPUIOKEHHE Ha ChOTBETHHTE METOIM HPH CIEKTPATHH
U3CIAENBAHUA Ha KOKHI 06pa3iy. B riasa 2 ca onucadu ChCTaBHUTE YCTPOHCTBA M CXeMHATa
peanMsalys Ha KOMIIO3MpaHaTa H3MepBaTeNHA CHCTEMa 3a  aBTO(IyOpECUEHTHA
criekrpockonusi. HanpaBeHusT nog0op 3a eKClepIMEeHTaHa YCTaHOBKa OCHTYpPsiBa BUCOKA

YYBCTBUTEIHOCT ¥ KOPEKTHOCT Ha U3MCPBAHKUTC CIICKTPH.



‘Ho BTOpaTa 3ajaua B riaBa | ca pasriieaHd MEXaHU3MHTE Ha B3aHMOJEHCTBHATA Ha
Pa3IIMYHUTE CTPYKTYPHHU ENEMEHTH Ha KOXKaTa ¢ Bb30YKIAIIO NBYCHHE C PasiiyHa JBDKMHA
Ha BmhaTa. Z[o6a{BeH e 0030p Ha CBHIUIECTBYBAIUM H3CJIEABAaHUA IPH in ino U ex vivo
U3MEPBAHHUS W PA3TMYHUTE OIXOIM TIPH CH3JaBAHETO Ha CTEKTpH. B riIaBa 2 ca ommcamu
IPOBEJCHH H3MEPBAHMS 10 PETHCTPHPAHH H300PAKEHHS C TOJSIPU3HpPAHA CBETIHHA H
aBTO(bnydpecueHTH_H CIEKTpH, JONBIHEHHA OT Ch3JaBaHe HA MATPHUIM Ha BB3OYKAaHE u
ﬁ3nLqBaHe. H3anon3Banute obpasmu ca orpanmyenud no 5 tuna — BCC-9 obexta, SCC-1
obextr, MM -+ 2 obexra, nevus — 2 obexTa ¥ | HewsBecTeH THI — 3 0OeKTa 3a obmo 17
pa3ﬁHqHH naipenTa. Ha mpakruka BB3MOXKHOCT 3a CTaTHCTHKa HsiMa. MscienBarnero Ha
‘HEMENAaHOMHUTE aBTO(MIIYOPECLEHTHU CIEKTPH € 060COGEH0 B OTHENEH paszen upes
CpaBHEHHE C JJAHHHU OT 3/)paBa Koxa. Hanpasen e oApobeH aHanys Ha IOy YCHUTE CIICKTPH.
CrhenuanHo BHHMaHHE € OTIEICHO Ha I[OSBSBAlUTE C€ IIPOMEHH, BpPB3KaTa UM CBC
CHCTaBHUTE €JIEMEHTHU M KOHKPETHHMS THUIl U3MEHEHHUE B KOXKaTa.

OtueTeHa € MOBTOPAEMOCT HA PE3yNTaTUTEe NPU Pa3fIMYHU UHIUBANM B FPAHUIUTE HA
M3MIO/I3BAHATA M3BAZKa OT OGEKTH ¥ B CpaBHEHHe ¢ paGOTH Ha IPYTH aBTODH.

M3creapaHusaTa Ha CIEKTPUTE Ha Pas3HMYHUTE BHAOBE XpOMOGOpPH ca IPUIIOKEHU KbM
3JI0KAUECTBEHUTE TYMOPH OT YKazaHHs HabOp M3cieBaHU OOEKTH. 3a 0a3ayiHO-KICTHYHUS
KapUeHoOM ca H3BENCHH M AaHAIM3UPAaHM XapaKTePHCTHKH Ha aBTOQIIyOPECLEHIMs B
CPaBHEHHE ChC CBHILUTE OT 3]paBa KOxXKa.

HampaBeHuUsT ClIeKTpalleH aHalIu3 € KOPEKTEH ¥ 00OCHOBAH.

Karo 1o mocraBeHuTe 3344y ca u3nbineny. O6moro BIIEYATIIEHHE, KOCTO CE Ch3/laBa
OT U3JIOXKEHHETO €, e Ca ONKMCAHHU [0BeYe ICHHOCTH OT HavanHo oOssenute. Jluckycusra u
KOMEHTapHUTE B HAIIPABEHUTE AHATV3H TIOKA3BAT JI00po 1103HaBaHE HA MAaTEPHITA.

OGsiBeHKTE PE3yITAaTH Ca KATETOPUYHO OPUTHHAIHH, UMAT HEOOXOMUMHUS HAyUEH IIPUHOC
W TpecTaBisBarT Ao0pa OCHOBA 3a CICIABAINM H3CIeABaHus. llomynspusupaHeTo umma e
HAIPaBeHO B H3JAHMS C MIHPOKA JIOCTBIHOCT, KOETO JABa BB3MOXKHOCT 32 M3ION3BAHE U OT

JPYru U3CJICNOBATCIIN B o0macTTa.

OdopMeHuTe TPUHOCH MoraT Aa OBJAT OKAYeCTBEHHM KaTO HAYYHU M MMAaT OCHOBAHHUE B
paspaGorkara. KM TOYHOCTTa B KOPEKTHOCTTA BB (OPMY/TUPOBKUTE UM 06ade MOTaT Ia ce
otnpaBaT 3abeliexku. [IpuHocuTe 61 crefBano fa OTpassBaT caMoO HOTBbPACHH (aKTd u
‘cBBpIIEHa paboTa B camoTO m3ciensaHe. O000mABaHETO UM C MO-IIOOANHA MOHATHS H

IIPOTHO3HU He € 1o0pa uyes.



KpﬁTHqHHTe Oenexxy KbM JUCEPTAIMOHHHUS TPYHN C€ OTHACAT OCHOBHO [0
HQTOIJHOCTH u Hpoﬁycxn B O(pOPMSIHETO HA MaTepUaia KaTo HallpuMep: ‘

B smTeparypHara crupaBKa HMa JIMHKOBE 0€3 yNOMCHaBaHe HA H3ION3BAHOTO
cﬁmpmaﬂne ¥ TOJVHATA Ha [OJI3BaHE HA CTpaHui@ara. B pe3ynrar, HIKOH OT IperpaTKuTe ca
_HeBaHHzIﬁH. VMa chBHafalia HOMEpAIMS Ha PasiuyHd (QUIYypH H | Pa3IMYHA  TaOJIUIH.
JlunicBatr mpernparkd KbM H3TOUHHIMTE Ha H300paXKeHWs M JUarpaMM IIOJI3BAHH OT JAPYTH
aBTOpI/I.‘ * |

[Ipu ommcannero Ha H3MEPBAHHATA € YKA3aHO H3MOJ3BaHE Ha IPOTOTHI HAa
yerpoiictBo SkImager, ¢ Hen3BeCTeH Ch3aTel, 3a KOSTO JaICHATE IaHHH Ca HeﬂGCTaT"quI/I..
. bes  yxasanu (YHKIMOHAJIHA CXEMa Ha YCTPOMCTBOTO, CIEKTpaliHa YyBCTBUTEIHOCT,
pazjenuTeNiHa CIOcOOHOCT M pacTep, KanuOpoBbUHA Mpolenypa U (QYHKIUOHAIHOCTH Ha
codryepa, perucTpupaHUTE CUTHANN U BB3NPOU3BENCHH 00pa3u He MOorat aa ObaaT OLEeHEHH
HHTO 32 KOPEKTHOCT (OT KOATO 3aBUCAT KpaWHHUTE HM3BOAM 3& pearupalluTe €JIEMEHTH B
obpazena), HHTO 3@ BB3MOYKHOCT 32 CpaBHEHHE C JIaHHH OT JApyra cxojHa amaparypa. [lleme
Jla € MO-SCHO ¥ 3aII0 IIPU KU300paXKeHHUS OT TPH Pa3JddHU THIA OOEKTH C €JHAKBU YCIIOBUS
Ha perucTpalyisi HaJeHH Ha Tpu (UTypu, B TEKCTa ca NOCOYEHH DA3JHYHM YCIOBHS 3a
perucTpanys, Ipyu Tosa — 4 Ha Opoi.

KaTo m3xmoynm aBaTa Marepuana BIHCAHU B JIMTEpAaTypHAara CIpaBKa, HUKBIEC HE €
[IOCOYEHO KOW €JISMEHTH OT H3CIEIBAaHETO B KOH aBTOPCKH MyOJMKALMOHEH Marepuan ca
OTpa3CHH. | - ‘ A

OcHOBHaTa MperopbKa KBM JOKTOpaHTKAaTa € 3aHalpen Ja OOBPHE CEPHO3HO

BHUMaHHEC Ha IIPCUU3HOCTTA ¥ KOPCKTHOCTTA B H3pa3sABaHETO.

- Ipensun Ha CINOXXHOCTTA HA MATEPUATA U CHUeTaBaHeTo Ha EIEMEHTH OT Pa3InYHH
HayYHH HAIpaBJeHHs, IpHeMaM de JOKTOPAHTKaTa Ce € CIpaBuiia ¢ IOCTABCHATA 3a/1a4a U
¥iMa TOTEHIIMANl 3a pa3BUTHEe B obOJsactra. [IpencraBeHHTe MaTepHald CHINO [TOKPUBAT
H3UCKBAHKATA 33 MPUCHKIAHE Ha Hay4HO-00pa3oBaTesiHaTa CTENeH, MpueTH oT MHCTHTyTa
o enexrpornka B BAH. Kato KpaliHa OLEHKa mpesraraM Ha Auexcamapa JKensskopa na
ObjJe MPUCHICHA HAYYHO-00Pa30BaTENIHATA CTEIIEH NOKTOP B IPOMECHOHANIHO HAIIPaBlIEHHE!

4.1 “Pusmyecky Hayku”, cnenuaiHocT: ©“ OU3KKa Ha BHIHOBUTE IIPOLECH ~.
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