BIATI'YK
o(iLiHOro ONOHEHTa Ha JAucepTaliiiny poboTy
bonnapesa Jlennca Bonogumuposuga

Ha TeMy «Y IOCKOHAJIEHHs] METOy KaniOpyBaHHs 6iomenuuHOro oromerpy 3
eJINCOITAEHUME pedIeKTOpaMi»,

IpeJCcTaBlieHy Ha 3000yTTs cTyneHs qJokTopa dimocodii

B rayy3i 3HaHb 15 — ABromMaru3aris Ta npuiago0y1yBaHHs

3a cnemianbHicTiO 152 — MeTponoris Ta iHpopmarliitHo-BUMipIOBalibHA TEXHIKA

AKTyajIbHICTb TeMH JHCepTauii.

EBomiontiss naTyukiB 300pakeHHs Npu3Bena 10 BUKopucTanHs 133 marpuii B
dboromerpuunux gocuimkeHHsx (I133 doromerpis). Takwii BuUA HOCHIIKEHB
3aCTOCOBYETHCSI HE TUIBKM B aCTPOHOMIii, a TaKOX B OiOMEIMYHHX IOCIiIKEHHSX.
Bukopucranus II13-dhotomerpy 3 enmincoinaipHEMH pedIeKTOpaMH  T03BOJISE
OLIHUTH NPOCTOPOBHM PO3MOJIIN CBITIA Y MPAMOMY Ta 3BOPOTHOMY HAIpPSMKY IMpPH
JOCHIDKeHHI po3Cilol0YuX 3pas3kiB. JIg BHU3HA4YeHHS ONTHYHUX BIIACTUBOCTEH
OiloyOriYHUX TKaHUH HeOOXiZHO 3HaTH onTW4HI KoediuieHTu. [IpH BHUKOpUCTaHHI
doTroMeTpy 3 eincoifaJbHUMHM pedrieKTopaMH iX OTPUMYIOTh 3a JJOIIOMOTONO
KaJ1iOpyBaHHSI.

IcHyrouMii MeToJ KaniOpyBaHHS (OTOMETpPY 3 €IIINCOIAaIBHUMH pedIeKTOpaMu
Ma€ psI HeNONiKiB, HaWOLMBIIMHA 3 SKHX TPUBAIICTH Ipolecy KamiOpyBaHH:.
VYnockonaneHHs  Metrony — KanibpyBanHs — (GoOTOMETpy 3 eJNiNCOoifalbHUMHU
pediekTopaMy O3BOJIUTH MiHIMi3yBaJld 4Yac Li€l MPOUEAYPH, 110 € BaXIJIUBAM UL
OioMeIMYHUX JOCHiIKeHb. ToMy TeMa ucepTalliiiHoi poOOTH € aKTyaIbHOIO.

Ouninka OoOIpYHTOBAHOCTI HAYKOBHX pe3yabTaTiB  Aucepranmii, ix
JOCTOBipHOCTi TA HOBHU3HH.

HaykoBa HOBH3HA pe3yJbTaTiB JAMCEPTALliHHOTO JOCIHiMDKCHHS IIONATac B
HACTYITHOMY:

1. Amnam3 crBopeHoi iHpopMmauiliHOI 0a3u ONTHYHHMX XapaKTEPUCTHK
CTaHJApTHUX 3pasKiB JO3BOJHB PO3POOMUTH BIOCKOHAJIEHHH MeTOA KaliOpyBaHHs
Giomemu4HOro (GoOTOMETpa 3 EININCOIJNAIBHUMU pedleKTOpaMu Ui BH3HAYEHHs
ONTHYHUX KOe(]ili€HTIB MOBHOTO MPOITyCKaHHs Ta OU(y3HOro BinOUTTs 6ionorivyHuX
TKaHHH.




2. BcraHOBIEHO — B3a€MO3B'30K MK  IHTErpPalbHOK  OCBITIEHICTIO
poromeTprunKx 300paxkeHs Npu QoToMeTpil emincoinanbHuMU pedreKTopaMH Ta
Pi3HOMaHITHUMHM CTaHJapTHUMH 3pa3KaMH Pi3HOI TOBLIMHH.

JlOCTOBIpHICTE ~ OTPMMaHMX  HAayKOBHX  pe3yJbTaTiB  MiATBEPIKYEThCS
BUKOPHCTaHHAM 3pa3koBUX crnekrpodoromerpie (LAMBDA 1050, Shimadzu UV-
3600 Plus) npu mocnmimkeHHI CTaHAAPTHHX 3pasKiB, sKi mpoBouiucsa Ha Gazi JII1
«Yxpmerprecrcranaapt». OOIPYHTOBAaHICTE HAyKOBHX pe3yJbTATiB MiATBEPIKEHO
JIaHUMH €KCIIEPUMEHTATIBHUX JOCITI/DKEHb i 1X MOPIBHAHHAM 3 PO3PaXyHKOBMMH 3a
nonomororo MS Excel ansa perpeciiinoro ananisy, Ta HaBejeHi y ¢opmi rpadikis Ta
Tabmuie. OTpuMaHi pe3ynbTaTH ONPUYHUX KoedilieHTiB Gi0NOriYHMX TKAaHWH NpH
BHKOPUCTaHHs 3a[IPOIIOHOBAHOTO METOJY € IOAIOHMMHU A0 poOiT iIHIIMX aBTOPIB.

Omxe, B auceprauiiiHiii poboTi mocTaBleHe HAyKOBE 3aBIaHHA BHUKOHAHO
TIOBHICTIO, 3100yBa4 IOBHOIO MipOIO OBOJIOZIB METOOJIOTIEI0 HAYKOBOI MiSIBHOCTI.

Oninka 3micty aucepraumii, ii 3aBepuieHicTb Ta AOTPUMAHHS NPHHUHUMIIB
akaaeMiuHol 100po4ecHOCTI.

3a cBOIM 3MICTOM AucepTalliifHa pobora 3100yBaua Bonpapesa JI.B. nosHicTiO
Biamosizae CraHjapty BHMINOI OCBiTH 3i cmemjaneHocti 152 — Metponoria Ta
iH(opMalLifiHO-BUMipIOBaJIbHA TEXHIKA Ta HANpsAMKaM JOCHIJKEHb BiIIIOBIIHO 0
OCBITHBOI IIporpaMu MeTtpoutorist Ta iHhopMalifiHO-BUMiprOBaJIbHA TEXHIKa

Hucepraniiina poGora € 3aBepIIEHOI0 HAYKOBOIO MpPAaIEl0 i CBIAYUTH IIPO
HasBHICTb OCOOHCTOro BHeCKy 3700yBada y HaykoBuil HampsMm Iudopmariiiino-
BHUMIpIOBaJIbHA TEXHIKA.

PosrnsnyBmum 3BiT HOmiOHOCTI 3a pesyinbTaTaMH IEpeBIpKH AHUCEPTAL[iMHOL
poOOTH Ha TEKCTOBI CHiBMAIiHHS, MOXXHAa 3pOOUTH BHCHOBOK, IO JAMCEpTaliiiHa
pobora bongapeBa Jlenuca BonomumupoBuda € pe3yibTaTOM CaMOCTIHHHX
JoCHi/keHb 3700yBavya i He MICTHTh elleMeHTIB (anbcudikanii, KoMmiasmii,
(abpuxkanii, muariaty Ta 3ano3udens. Bukopucrani ifel, pe3ynsTaTd i TEKCTH iHIIHX
aBTOPIB MAIOTh HAJIEXKHI NOCUJIAHHSA Ha BiJIOBIIHE IKepeo.

MoBga Ta cTHJIb BUKJIAJeHHS pe3yJbTaTIB

HucepraniitHa po6oTa HamucaHa YKPaiHCBKOK MOBOIO.

Juceprauisi CKIanaeTbes 3 BCTYIY, 3 pO3/iliB, BUCHOBKIB, CITUCKY JIITEpaTypH
Ta NOAaTKiB. 3aranbHuil oOcar aucepranii 170 cropiHOK.

VY BeTymi 0OIpyHTOBaHO aKTyalbHICTE TeMH AMcepTalii, BH3HAa4YeHI 00’€KT,
mpeaIMeT, METOJM Ta 3aco0M JOCHiPKeHHs, IIOCTaBJIEHI MeTa Ta 3aBJaHHS
JOCIIKEHHS, C(hOPMYJIbOBaHI HAyKOBa HOBU3HA Ta NPAaKTUYHA LIHHICTb.

VYV mnepmoMy po3zini aHaNi3YIOTBCS pPe3yJIbTAaTH JIITEPaTypHOro OrJISAy, IO
CTOCYIOTBCSI ONTHYHHX BJIAacTUBOCTeH OIiONOTiYHHMX TKAaHMH Ta CydYacHHX
Oiomenu4yHUX GoToMeTpiB. BH3HaYeHO 3HAYYIII ONTHYHI TApaMeTPH TKAHHH, TaKi SK



Koe(illieHT TOrMIMHAHHS, po3CiloBaHHsA, (akTop aHi3oTpomii Ta MOKa3HHUK
3a/lOMIeHHsA. TakoX pO3rSIIa€ThCs BHKOPHCTAHHA 3BOPOTHOrO MerTony MoHTe-
Kapno s BH3HAaueHHS ONTHYHMUX BJIACTHBOCTEH 32 JIONMOMOIOK ONTHYHHX
KoediieHTiB qu(y3HOro BiAOUTTSA Ta MPOITYyCKaHHS.

V napyromy posaini chopMoOBaHI eTanmd iCHYIOYOro MeETOAdy KayiOpyBaHHS
doromeTpa 3 enincoinanbHUMU pedIeKTOpaMy Ta BUOKPEMJIEH] Ti, IO 3MEHILYIOTh
edexTHBHiCTE  Meromy. TakKo)X  IpPOAHATI30BAHO  NPHHLMUIM  CTBOPEHHS
inpopmaniiinoi cuctemu 118 GiomequdHOro (GoTOMETpy 3  eJNCoifaIbHUMU
pedekTopamMu, po3risHyTa il CTPYKTypa cXema, sika BKIIo4ae 06a3y JaHuX, 3aco0u
aHayi3y (poTOMETpHIHUX 300pa’keHb Ta MporpamMHe 3a0e3NeyYeHHs Ui BH3HAYCHHS
ONTHYHUX Koe(ilieHTiB. 3amporoHoBaHa cxeMa (OTOMETPY 3 OQHOEIEMEHTHUMH
dboToseTEKTOpaMH.

Tpertiit po3min MiCTUTH [eTalbHHUIl aHAi3 NPOrpPaMHO-aNapaTHOI peaizauil
YIIOCKOHQJIEHOTO ~ METOAy  KamiOpyBaHHs  (OTOMETpy 3  eNNCOifalbHHMH
pepnexropamu. I[loynHaroun 3 aHamizy (isMYHMX, XiMIYHMX Ta ONTHYHHX
XapaKTepUCTHK, OyB 3/ilicHeHHH BHOIp TBEpAMX MOJNIMEPHHX MaTepialiB SK
CTAaHIApPTHUX 3paskiB Juis  KamiOpysauHs. IIpoBeleHO  eKCEpHMEHTH 3
CTaHJAPTHHMM 3pa3KaMy 3a JOIOMOIOK0 3pa3KoBHX (POTOMETPIB, IO JO3BOIMIO
OTPMMATH CIIEKTPAIbHI 3aleKHOCTi KoedillieHTiB TNpONMycKaHHSs Ta BiAOHTTS.
O6rpynroBano BuOip eneMeHTHOI 0asM Jms  NPOTOTHIy  (OTOMETPY 3
enincoinanbHUMU pediekTopamu. Pe3ynpTaTu JOCHIDKEHb CIYTYIOTh OCHOBOIO IS
po3poGnenHs anroputMy (GyHKI[iOHYBaHHs iH(popManiiHOi cucTeMu, wo Gasyerbes
Ha perpeciiinoMy aHamisi gaHHX Ta mnporpamHomy 3abesnedenHi. Haseneno
TIPUKJIa[H BU3HAYEHHS ONTHYHUX Koe]illieHTiB Gi0NOriYHAX TKaHUH 3a JONOMOIOK0
VIOCKOHATEHOTO MeTOfy KamiOpyBaHHs, sKi MiATBEPIUKYIOTh eQEeKTHBHICTH
3aIIpONIOHOBAHOTO METOY KaliOpyBaHHs.

Jluceprariiina po6ota opopmieHa BianosinHo no sumor Hakasy MOH Ykpainu
Bin 12 ciunst 2017 p. Ne 40 «ITpo 3aTBepIKEHHS BEMOT 10 OQOPMIICHHS TUCEpTallii».

OnpuogHeHHsI pe3y/IbTATiB JucepTauiiiHoi podoTH

HaykoBi pesymsraTi auceprauii BucBiTieni y 10 HaykoBuX IyGuiKarisx
3100yBaya, cepej SAKMX: 2 CTarTi y MNEpIONWYHMX HAYKOBMX BHIAHHSIX,
npoinnekcoBanux y 6asax namnx Web of Science Core Collection ta/abo Scopus, 3
akux 1 CTaTTs y BHAaHHi, BilHeceHux 1m0 mepuioro kaprumo (Q1) BiAnoBixHO N0
xnacudikamnii SCImago Journal and Country Rank a6o Journal Citation Reports.

Takox pesynbTaTd muceprauii Oymn ampoGoBaHi Ha 8 HAayKOBHX (axOBHX
KOH(pepeHIIisX.

Vei my6rikaniii 3106yBada MaioTh BHCOKHMH HAayKOBMH piBeHb. Y KOXHIA 3
nyGrikaniii He MOpyIIEHO NPHHLMIM akaneMiuHoi JaobpodecHocti. OcobucTHH



BHECOK 31100yBaya 10 BCiX HAyKOBHX ITyOJikalii, ormyOiiKoBaHHX 3i CIiBaBTOpamMu
Ta 3apax0BaHMX 3a TEMOIO JAUCEPTAllil, € BATOMHM; 10 O1JIBILOCTI - MEPEBAXHHUM.

TakuMm YHHOM, HAYKOBi pe3y/bTaTH OIMKMCaHi B AUCepTaliiiHii poOOTi NOBHICTIO
BHCBITJIEH] Y HayKOBHX IyOJtikamisx 3100yBaya.

HenoJuiku Ta 3ayBaskeHHs 10 AHCEePTaliiHOI poOOTH.

1. ¥V HaykoBiifi HOBHM3HI BKa3aHO, IO 3a JONOMOTOIO0 aHaji3y OTPUMaHHX
pe3yJbTaTiB JOCIIKeHHs Oyl10o po3pobleHO aHaNiTHYHY MOAETbh (QYHKIiOHYBaHHS
indopmariitHoi cucremu OiomermuuHOl (oToMeTpii, yTiM TekcT AucepTalii He
MIiCTHTB YiTKO BHOKpPEMJIEHOI aHAIITUYHOI MOJENi, a BOHA PO3IVIIHYTa SK CKJIaq0Ba
anroputmy pobotu ICBM®EP 115 BU3Ha4eHHS ONTUYHUX KOe]illi€HTIB.

2. YV poboti 3a3Ha4€HO NMPHHLMIIK MONEPeaHbOro KanibpyBaHHs (GOTOMETPY 3
enmincoifansHUMU pedieKTopaMy, OJHAK Yy NOJAbIIOMY BKa3aHO, IO BOHO HE
MiXOMUTH JUIs TOHKHX 3pa3KiB 3 BHCOKHM KOe(]illieHTOM KOJiMOBAHOIO
IPOIYCKAHHS Ta MPOMOHYETHCS MPOBOAUTHU IIO MPOLEAYPY 3a LIEHTPaJIbHUM KOJIOM
doromerpuuHoro 306paxents. I[Ipu 1poMy B poOOTi He 3a3Ha¥€HO OCOOIHMBOCTEH
3MiHEHOI TPOLIEAYPH Ta He HABEACHO pe3yJIbTaTiB BUMipIOBaHb, 110 OTPUMAaHI IMiCiIs
3MiHEHOTO IONePeIHLOr0 KaniopyBaHHs.

3. V m.n. 2.2 BkasaHo, o indopmauiiina cuctema GioMequuHOro GOTOMETPY 3
enincoinatbHUMU  pedUIeKTOpaMH CKJIafaeTbes 3: 0a3d NaHHUX (DOTOMETPHYHHX
300pakeHb Ta 3HAYE€Hb ONTHYHHX KOe(dillieHTiB, 30HHOrO aHajli3y, NMPOrPaMHOIo
3abe3neyenHs, yTiM Ha puc. 2.13 10 cTpykTypH Liel iHpopManiiHOl CHCTEMH TaKOX
BKJIIOYEHI CTaHAAPTHI 3pa3ku, (OTOMETPUYHI 3aco0H Ta NonepeHe KauiOpyBaHHs.

4. V mporeci po3poOku mpoToTHIy GoTOMETpY OyJIO BKa3aHO, IO JUKEPEIoM
BUIIPOMIHIOBaHHS € Ja3epHUH [ioA 3 KOJIMOBAaHOK ONTHYHOK CHCTEMOIO Ta
HaBeJieHi MpONEQypH WOro mepeBipkd Ha JOBXHMHY XBHI, TOTYXHICTh
BUIIPOMiHIOBaHHS, CTaGUIbHICT POOOTH B uaci, ofHaK He OyJo JOCHIIKEHO KyT
PO3XOJUKEHHS! ITyYKa JIa3epHOrO BHIPOMIHIOBAHHSA Ta HE PO3IVITHYTO SK BiH MOXe
BIUTMBATH Ha pe3yJIbTaTH BUMipIOBaHb.

5. Ilix yac BUKOPHCTAHHS CTaHAAPTHUX 3pa3KiB He OyJI0 NPOBEAEHO KOHTPOIIIO
TOBIIMHU K OJHI€l IUTIBKH TaK i HAKJIAJEHUX, TAKOXXK HE PO3KPUTO SKUM YHHOM
BiAOyBaock (ikcallis HakJIaJleHHX 3pasKiB.

6. Y poboTi He po3KpUTO MM OOYMOBIEHHI BUOIp TOBXKHHM XBUII HOTOMETPY
3 etincoiganbHUMH pediekTopaMu — 650 HM.

BBa<aio, 0 BHUCJIOBJIEH] 3ayBaXKEHHs He € BU3HAYAJIBHHUMHU 1 HE 3MEHLIYIOTH
3arajJbHy HayKOBY HOBH3HY Ta IPaKTUYHY 3HAUMMICTh Pe3yJIbTaTiB Ta HE BIUIMBAIOTH
Ha [IO3UTHBHY OLIIHKY JucepTaLiifHol poOOTH.



BucHoBok npo auceprauiiiny po6orty

BBaxaro, mo aucepraniiina pobora 3mo0yBada cTymeHst Joktopa dinocodii
bonmapea [lenuca BonogumupoBudya Ha TeMy «YIOOCKOHAJIEHHS METOMY
KaniOpyBaHHs OioMeIMYHOrO (OTOMETpPY 3 eJICOiNaIbHUMHU pedraeKTopaMm»
BUKOHaHAa Ha BHCOKOMY HAayKOBOMY piBHi, HE MOpYIUIy€ NPHHIMIIB aKaJeMidHOI
N0OpOYECHOCTI Ta € 3aKiHYEHHUM HayKOBHMM JOCIiUKEHHSIM, CYKYITHICTh TEOPETHUHHX
Ta NPaKTUYHUX PE3yJbTATIB SIKOrO pO3B'SA3y€ HAayKOBe 3aBAaHHs, IO Ma€ iCTOTHE
3HaYeHHs [ ramy3i 3HaHp 15 — ABTOMarusauis Ta NpWIago0ymxyBaHHS.
HucepTtaniiina poboTa 3a akKTyaJbHICTIO, NPaKTHYHOK I[IHHICTIO Ta HAYKOBOKO
HOBH3HOIO IOBHICTIO BiJNOBiJja€ BHMMOraM YHMHHOTO 3aKOHOJABCTBA YKpaiHH, IO
nepenbaueni B m.6 — 9 «llopsaxy nmpucCy/DKeHHS CTymneHs nokropa ¢imocodii Ta
CKacCyBaHHs pILIEHHS Pa30BOi clieliadi3oBaHOi BUEHOI paad 3aKjiaay BHIIOI OCBITH,
HayKOBOI YCTaHOBH IIpO NMPUCY/UKEHHS CTYIIeHs JOKTopa ¢inocodii», 3aTBepaKeHOr0
[Tocranosoro Kabinery MinictpiB Ykpaiuu Big 12 ciunst 2022 p. Ne 44,

3no6yBau bonpape [lenuc BonoguMupoBUY 3acilyroBYE Ha MPHCYIKEHHS
cTymeHss Jgoktopa ¢imocodii B ramysi 3HaHp 15 — ABromarHzaiis Ta
npunanoOyayBaHHs 3a crenjanbHicTiIo 152 — Metponoris Ta iHbopMaliiiHo-
BHUMIpIOBaJIbHA TEXHIKa.

OdiniiiHnii ONOHEHT:

3aBimyBau 1aboparopiero 6ioceHCOopiB B
[ncturyti marnetusmy HAH VYkpainu Ta MOH Ykpainy,

Ka hi3MKO-MaTeMaTUYHHUX HaYK, /,/'/2

pAIIRTIT HAY RQBHI CITiBpOOITHHK S Cepriiit MAMIJIOB
MATHETIMY
HALIOHAIBHOT
AKATEMIT HaYK
WM TA WHICTEPCTBA
T 1 HA/KH YKPATHi
lneHTHdikauinnmi
Koj 23494128

«15» xBiTHa 2024 poky

VYuenuii cekperap IHCTUTYTy MarHeTusmy
HAH Vkpainu Ta MOH VYkpainn

KaHIuAaT Gi3uKo-MaTeMaTHYHUX HayK Ipuna [IIAPAU
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