
OllOHeHTa Ha AHcepTauiMIHY p060TY

rOPCbKOro IVInxaüJ1a neTp0Bnqa

«HOJIAPH3AUIMHO-ØA30BACTPYKTYPHICTb JIA3EPHVIX OB'€KTHVIX
110111B 1 ÅIAFHOCTVIKA OLITULIHOi AH130TPOF11i FIOJ11KPHCTAJ11LIHOi

CKJIAÅOBOi (bA30BO-HEOÅHOPIÅHVIX ILIAPIB»,

110ÅaHY Ha 3Å06YTT51HayKOBoro cTyneH51 ÅOKTopa (l)i31dKO-MaTeMaTHHHVIXHayK

3a cneuiaJ1bHicTF001.04.05 — orlTHKa, na3epHa (l)i3H1ca

ÅncepTauiMIHa p060Ta ropcbKoro Mmxaüna FleTpomqa npmcBnqeHa

pogp06neHH}0 aHaJ1iTHLIHux amopv1TMiB Ta eKCIEPVIMeHTaJ1bHi1Y1anp06auii

cyrcyr1HocTi HOBiTHiX Jla3e1DHux MeTOAiB 110J1flpH3aui1hHo-ycopenquiMHoro,

T10J1511DH3auiVIHo-iHTep(bepeHuiüHoro Ta FIOLL1aP0Boro (I)a30Boro

011T1dLIH0 aHi30Tpor1Hmx HeopraHiLIHux i 6ionoriLIHvrx mapiB 3 f10J1iKpncrraJ1iLIH0E0

CKJ1aÅOBOYO.

F10J1iKpuc-raJ1iLIHa CKJ1aÅOBa (l)a30Bo-He0ÅHopiÅHmx LL1apiB xapaKTepv13y€Tbcfl

cyKYFIHicno pi3Hmx MexaHi3MiB 011THLIH0i aHi30Tp011ii - JliHi1iHHM i UHPKYJ151PHHM

AB011POMeHe3aJIOMJ1eHH%M i AHxpoi3M0M.

AJ151 ormcy B3a€M0Åii na3epHoro KorepeHTHoro r10J1511)H30BaHoro CBiTJ1a 3

TaKVIMV1 CKJ1aÅHVIMV1 110J1iKpVICTaJ1iLIHVIMV1 cTpYKTypaMH 06'€KTHBHO He06xiÅHi

6araTonapaMeTIDHLIHi aHaJ1iTHHHi ninxonvr no 06p06KH erccnepmvreHTaJ1bHnx Aaymx.

Ao rraKHX Flinx0ÅiB BiÅHOCflTbC51nagepHa KopenorvreTpi51 ClkKJ1-110J1iB•, BeKTOP-

napaMeTpv1LIHe OllVICt1HHfl CTaHiB r10J1fl1DH3auiiCBiTJIOBHX nyqKiB Ta Å)KOHC a60

Vfr0JIJ1ep-rvraTpHLIHe

r10J1iKpucTaJ1iHH0i

6ionoriLIHvrx IllapiB.

aHi30Tp011iiFlapaMeTpiB OllTHHHOimpeÅCTaBJ1eHHfl

apxiTeKT0HiKH (Ija30Bo-He0AHopiÅHnx HeopraHiLIHvrx i

Ha ui1Y1OCHOBi p03p06neH0 Ta eyccnePVIMeHTaJ1bHO ar1p060BaH0 pi3HOMaHiTHi

cmcrreMH Kopenqui1iH0i, nonqpH3auiMiH0i Ta A}ICOHC i Myonnep-rvraTpHLIH0i

miarHOCTVIKH orlTHLIH0i aHi30Tp011ii noniKpucTaJ1iMH0i apxiTeKTOHiKH HeopraHiHHvrx i

6ionoriLIHux 06'€KTiB.



d)YHKUiOHaJ1bHVIXP03umpeHH51M

FIOJ151PV13aUiMHHXMeTOÅiB ÅiarHOCTHKH

KopeJ151uiÜHmxMO)KJIVIBOCTe1Y1 1

110J1iKpucTaJ1iLIH0i CICJ1aÅOBOi (ba30B0-

HeoÅHopiÅHmx LL1apiB CTaB flinxiA no aHaJ1i3YnonnpH3aui1YIH0i

cTpyKTypHocTi Jla3e1DHmx 06'€KTHVIX cneKJ1-noniB HeopraHiLIHmx i 6ionorit1F1nx

IllapiB, 51Ki rvrmOTb CKJIEIÅHY npocTop0Bo-opi€HTaui1YIHY TOMY

alCTyaJ1bHHM € P03p06neHH51, aHaJ1iTHLIHe 06rPYHTYBaHH51Ta erccnepurvreHTaJ1bHa

anp06aui;1 HOBHX TeXHiK Jla3epH0i r10J1511DH1vreTIDHLIH0iniarHOCTHKV1F10J1iKpucTaJ1iLIH0i

apxiTeKTOHiKV1 6ionoriLIHmx TKaHVIH y 3D (l)oprvraTi. CniÅ

oqiKYBaTV1, 1.110 CHHTe3 Me-romiBnonnpH3auiMHoro, lvmaTpHLIHoro, nonnpH3auiFIH0-

KopenquiVIHoro KapTorpacl)YBaHH51 Ta (byp'e BiATBopeHH51 p03110AiJ1iB

KOM11J1eKCHHX aM11J1iTYA06'€KTHOro FIOJ151 (l)U0B0-He0ÅHopiÅHvrx IllapiB FIOBHHHO

HOBY MiKpocK0flii, cl)J1yop0MeTpii npo OllTHt1HO

aHi30Tp011HY cTpyKTypy 6ionoriLIHHx TKaHVIH.

TOMY AOCJ1iÅ)1CHHfl, 51Ki BVIKOHaHi rOPCbKHM M.M. e aRrryaJ1bH1,1MU i

rrpeÅcTaBJ1ff0TbrrpaKTHLIH1dV1 iHTepec.

ÅucepTaHT YCF1iUIHOBFIopaBC51 3 FIOCTaBneHHMV1 B p060Ti 3anaqaMH i OTPHMEIB

TaKi HOBi B'A>KJIHBi HayR0Bi pe3YJ1brraTn•.

1. FIOKa3aH0, Luo ÅHHaMiKa (l)JIYKTyaL1i1ä iHTeHCHBHOCTi CIRKJ1-110J1fl,

YTBopeHoro B pe3YJ1bTaTi p03ci51HHfl KorepeHTHoro BV111POMiH}OBaHHflUervreHTHVIM

TiCTOM y npoueci riÅpaTauii, MiCTHTb npo P03t1VIHeHH51 LlewreHTHHX

MiHepaJ1iB i3 YTBopeHH51M BiJ1bHOFO rinpooycmcy KUIbUiYO Ta KpeMHi€B0i KVICJIOTH,

YTBopeHH;1 3aPOÅKiB KPVICTaJ1iBT06eprv101DHTY, 31D0LIAYBaHHfl unx KPVICTaJ1iBTa

(bopMYBaHH51 UeMeHTHOro Kawremo.

2. P03p06neH0 Monejlb (l)0PMYBaHH51 nonqpM3auiFIH0i cTpYKTypHocTi na3epHux

06'€KTHHX noniB i BH3HaqeHi B3a€M03B'fl3KH Minc p03110AinaMV1 a3HMYTa i

eni11TMLIHocTi nonnpH3auii Ta JliHi1YIHHM i UHPKYJ151PHHM ABOI-1POMeHe3aJIOMneHHSlM

orlTHLIH0 aHi30Tpor1HnxMOJIeKYJ1}1PHVIX ICOMnneKCiB i Mepe)K.

3. 3anp0110H0BaH0 BeKTop-naparvreTpHLIHHM1 MeTOA 2D-nonqpH3auiMH0i

(l)a30MeTpii p03110ÅiniB Benmt1HHV1 a3HMYTa i eni11THLIHocTi MiKPOCK011iHHHX

(ba30Bo-He0ÅHopiÅHux mapiB 3 pi3HOF0 icpapxicK)306pa)1CHb 6ionoriLIHux
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110J1iKpvrcTaJ1it1H0i apxiTeKTOHiKH.

4. ABTOPOM p03p06neH0 r10J1511DH3auiüHo-iHTep(ljepeHui1YIHHIY1 wreTOÅ

(l)U0Boro Cl€aHYBaHHfl 06'€KTHOro 1101151amopHTMiLIHoro BiÅTBopeHHfl i

KOME1neKCHVIX arvillJ1iTYA3 06qmcneHH51M cepii wran a3HMYTa i eniFITHHHOCTi

110J151pwauii y pi3Hvrx (l)a30Bux BH6ipycax Miycpocrcorliqymx 306pa)1ceHb ricT0J10riqymx

3Pi3iB 6ionoriLIHmx TICaHVIH, a TaKO)1C Ell)0BeÅeH0 eKcnepvrrvreHTaJ1bHY anp06auiY0

UbOFO Merrony.

5. Bnepme y paMKax cTaTHCTHLIHoro aHaJ1i3Y naymx MeT0ÅiB BelCTOP-

110115113H3auiVIHo-iHTep(bepeHuiMHoro110J1fl1DH3auiüHoro 1naparvreTIDHLIHoro

YCTaHOBJ1eHi Maprcepm (UeHTpaJ1bHi CTaTVICTWIHi

AiarHocT1dKMMOMeHTV1 pi3Hux nopflAKiB) AM(bepeHuiaJ1bH0i 110115113113auiMIH0i

HeKPOTHLIHHX i naTonoriLIHmx CTaHIB.

6. P03p06J1eH0 ÅV13aÜHTa eyccnePVIMeHTaJ1bH0 peani30BaH0 cTpYKTypHo-noriLIHY

cxeMY LIH(bpoBoro nonnpH3auiFIHo-iHTep(bepeHuiüHoro MaCIMTa6HO ceneKTVIBHOFO

BefiBJ1eT aHaJ1i3YFIOJ1flPV13auiÜHVIXMan a3HMYTa i eni11THLIHocTi pi3Hux (l)a30Bux

BH6iprcax 06'€KTHOEO 1101151 6i0J10riLIHux LL1apiB y 11130BexueHi

miarHocTHKH HeKPOTVILIHVIX i rraTonoriLIHux 3MiH OVITVIHHO aH130TID011H0i

110J1iKpucTaJ1iHH0iCKJ1aÅOBOi6ionoriLIHux TICaHVIH opraHiB nvOAVIHV1.

7. Bv13HaqeHi Ta (l)i3v1CIH0 06rpyHTOBaHi miarHocTHLIHi B3aCM03B'513KH Mix

CTaTVICTVILIHVIMM rv10MeHTarv1V1 1-ro — 2-ro 1101351ÅKiB, 51Ki xapaKTepH3YY0Tb p03110ÅiJIH

BeJIHL11dH1d arvillJ1iTYÅ1dpi3H0 MaC111Ta6HVIX BeFIBJ1eT Koed)iui€HTiB Marl a3HMYTa i

eni11THLIHocTi nonqpwauii MilcpocK011iqymx 306pa)1CHb 6ionoriLIHmx (ba30B0-

HeoÅHopiÅHmx mapiB pi3H0i 6YÅ0BV1Ta marronoriLIHoro CTaHY.

06TPYHTOBaHiCTb rra AOCTOBiPHiCTbHayKOBVIX pe3YJ1bTaTiB Ta BUCHOBKiB,

51Ki 3p06J1eHi Ha ix OCHOBi, qiTKOfO 110CTaHOBKOYO ÅOCJ1iÅHHUbKHX

3anaq Ta peTeJ1bHHM Bld60POM-reopeTv1LIHmx IliAx0ÅiB 40 KO)1CHOi 3 HMX, a

BVIKOPVICTaHHflM ROMFIJ1eKCY BiAOMmx nepeBipeymxeKCIRPHMeHTaJ1bH1dX maHvyx

MeTOÅiB, 30KpeMa, lvfeTOAiB2D CT0Kc-nonqpH1vreTpii.

He06xiAH0 BiÅMiTHTV1 npar«rrnu-ll-le 3HaqeHHf1 AHcepTauiFIH0i p060TP1

nonqpugauiÜH0-gac06up060Ti3a11130110H0BaHiM.F[. ropc„coro.
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iHTepcl)epeHqiMIHoro 3 anropv1TMit1HHM BiATBopeHHflM

110J1iKPHCTaJ1iLIHHX 6ionoriLIHnx TKEIHHH i piAHH opraHiB MO)1CYTb

CTaTH 6a3VICHHMH y cyKYFIHocTi CKPHHiF1r0BuxMeTOÅiB 06CTe)1€eHH51 HaceJ1eHH51 Ha

B&1CKi naT0J10rii (Åia6eT, renaTHT, paK) Ta iH(beKILii, 51Ki MaK)Tb umporce

P03r10BCfOA)1ceHH51 cepen HaceneHH51 YKpaiHH Ta CBiTY.CB0€qacHe rraKVIX

marronorilä 3a6e3neqv1Tb 31-1at1He 3MeH111eHH51 BHTPaT Ha JliKYBaHH51, Jli)KKO-AHi,

couiaJ1bHi Ta cTpaxoBi BWInaTV1. P03p06J1eHi AVIcepTaHTOM MeTOÅV1 MO)KYTb CTaTV1

FliABaJIMHawrv1AJ151 (l)OPMYBaHH51 HOBiTHiX cucrrel'vr Jla3epH0i 110J151PV13aUiMHO-HYTJIViBOi

T0Morpacl)ii Ta 3ac06iB HepyMIHyyoqoi (HeiHBa3HBH0i) AiarHocTVIKH 3 BHKOPVICTaHH51M

Ell)HHIÅH11iB CToycc-nonqpv1MeTpii i KopeJ10MeTpii 06'€KTHHX cnercn-noniB y

Pi3HOMaHiTHVIXraJIY3flx 6ionorii, eK0J10rii, MeÅVIUVIHV1, a rraKO)1C MiKP0- Ta

HaHoeneKTPOHiui, OIITHLIHOMY 11131dJ1an06YAYBaHHi, 6YAiBHVIUTBi.

Flpo HayR0BY UiHHiCTb OTPV11'vraH1dX M.M. POPCbKVIMpe3YJ1bTaTiB CBiÅLIVITb

Moro HaylCOBH1h mop060K: 32 CTaTi y liljeCTM)KHVIX HayKOBVIX 3aKOPAOHHMX Ta

(bax0Bvrx BUAaHH51X, 51Ki BXOÅHTb AO Mi)KHaPOÅHVIX HayKo-MeTPV1t1HVIX 6a3 (Scopus,

Web of Science), 4 narreHTH, ClliBaBTOPCTBOB 5 M0Horpad)iqx. OCHOBHi FIOJTO)1€eHH51

nucepTauiüH0i p060TH, 1110 BVIHOCflTbC51 Ha 3axHCT, IIPOÄLLIJIVIanp06auiyo Ha

Mi)KHaPOÅHHX ceMiHapax, TOIIIO.

I-labia nmcepTauiVIHa p060Ta BVIKOHYBanaCb B pal'vfKax TervraTHKH HayKOBHX

AOCJ1iÅ>1CHb, 51Ki 11POBOÅ51TbCfl I-la OFITVIKVI i

cnpaBH LlepHiBeL(bKoro Haui0HaJ1bHoro YHiBepcHTeTY iMeHi TOpifl (beÅbK0Bmqa 3a

TervraMV1 rvreTOAV1 i cucrreMH 6araTocl)YHKui0HaJ1bH0i M}0JIJ1ep-MaTpHLIH0i

11011511)H3aui1YIH0i Ta (l)nyopecueHTH0i Torvrorpad)ii MiKP0- Ta HaHocTpYKTypH

6i0J10riLIHmx HOBiTHiX MeTOAiB i CVICTeM HOBiTHiX MeTOAiB i

CHCTeM 3D Å)KOHC-MaTPHt1HOi MiKpocK011ii 110J1iKpucTaJ1iLIHux IU1iBOK 6ionorit1Hux

Ta iH.

Pe3YJ1bTt1TH, HKi mpencTaBJ1eHi B ÅOKTOPCbKi1Y1nucepTauii ropcblcoro MXI., B

110BHiV1 Mipi BMCBiTJ1eHi B ny6J1iKauinx aBTopa. Ta aH0Taui51 nucepTauii

ameKBaTHO nepenaY0Tb •IT 3MiCT. 3a CBO€YO cnp}1M0BaHicno, HayKOBHMH
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pe3YJ1bTaTaMH Ta BHCHOBKaMV1 AncepTauiiiHa p060Ta UiJIROM

cneUiU1bHOCTi 01.04.05 — OTITId1€a, nagepHa cl)igmca.

CJ1iÅ 3aYBa)1CHTH, 11-10 pa30M i3 BarOMHM1d 3A06YTKarvmrra

BiÅr10BiAa€

B&ICJIHBHMH

pe3YJ1bTaTaMH p060Ta Mae neBHi HeAOJ1iKH, cepen 51KHX 51 XOTiB 614 BiÅ3Hat1HTH

HacTY11Hi.•

1.

2.

3.

4.

Y p060Ti He npoBeneH0 HOCJ1iÅOBHOFO 110PiBH51J1bHOFOaHaJ1i3YecheKTMBHOCTi

MeTOÅiB Tljaxwuilibloro F10J1511DH3aui1YIHoro i TeXHiK

nomapoBoro BiATBopeHHfl Marl

BeJIHLIVIH1d a3HMYTa i eni11THLIHocTi nonnpv13auii MiKpocKOF1iHHHX 306pa)1ceHb

3pa3KiB HaTHBHHX ricTonoriLIHmx 3Pi3iB 6ionoriLIHux TKaHHH. OKPiM uboro He

BKagaHi KOHKPeTHi nepeBar1d mud)epeHuiaJ1bH0i AiarHOCTHKV1 3MiH

110J1iKpmcTaJ1iLIH0i aPXiTeKTOHiKV1 y amopHTMiLIH0 BiATBopeHOMY noni

KOMW1eKCHVIX aMr1J1iTYÅÅJ151 (l)U0Bvrx BH6ip0K Manoi Bej1VILIVIHV1.

Flpm MaTeMaT1dLIHi1Y1 06p06ui 110J151PM3auiMH1dXMarl MiKp0CK011iLIHHX 306pa;rceHb

CTaTHCTV1t1Hi MOMeHTV1 1 -ro 1101DflÅKY, Luo xapaKTepH3Y10Tbp03E10ÅiJIH OFITVII-IHVIX

napaMeTpiB, Binpi3Hflf0Tbc51 Bin cepeÅHix 3HaqeHb, flKi ÅeMOHCTPYTOTb

BiA110BiAHi AiarpaM1d qaCTOT (Har11DHKJ1an•. naHi Ta6JIHUi 2 Ta puc.8 (ljparrvreHTH

(4), (6) XOTiJIOCfl 6 MaTH apryMeHT0BaHi KOMeHTapi aBTopa 3

Ilboro Ell)MB0ÅY.

3aCTOCYBaHH51umpKYJ1fl1DH0 r10J1511DH30BaH0i01101)H0i XBVIJ1i y (l)01DMYBaHHi

p03110ÅiJ1iB cneKJ1-110J1iB HaTHBHVIX ricTonoriLIHmx 3Pi3iB
6i0J10riLIHmx TICaH1dH qiTK0 (l)i3HLIH0 06rpYHTOBaH0. FIpoTe, He ACHO 51KY POJ1b

BiAirpa€ TaKa XBHJ1fl y anropHTMax (byp'€ mepeTBopeHH51 110111apoB0MY

BiATBOPeHHi110J1511DH3aui1YIHHxMan.

B cBoiV1 p060Ti aBTOP BVIKOPVICTOBY€ 3HaLIHY KiJ1bKiCTb rp0Mi3AKvmx

r103HaqeHb. HaBeneHH51 B monaTKY Binr10BiAH0i Ta6JIH11i 3 ix

MO)1€e CHPOCTHTH CllPV11iHflTT}1MaTepiaJIY, TVIM 6iJ1b111, 1110 noril€a unx 1103HaqeHb

He 3aB)1CAH € AOCTaTHbO np0301D0E0.
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F11DHBeneHiHemOJ1iK1dHe 3MeHIMYIOTb B&1CJIHBiCTb OTPVIMEIHHX B AHcepTauiüHiM1

p060Ti pe3YJ1bTaTiB i He Ti HayKOB0i UiHHOCTi.

ÅmcepTaHT HOBHiCTYO BHKOHaB HOCTaBJEHi B mucepTaui1äHi1Y1p060Ti 3aBÅaHH51.

Beg cyMHiBY, OTPVIMaHipe3YJ1bTaTV1 wraK)Tb HayKOBY HOBH3HY Ta npaKTHLIHY

UiHHiCTb. BUCHOBKH nmcepTauiMH0i p060T1d Bin06paxa10Tb OCHOBHi nonoxeHH51, 51Ki

3axucT. AmcepTauiMIHe AOCJ1inxeHH51 ropcbKoro M.FI.HaBVIHOCflTbCfl

"EIonqpH3auiüH0-(ba30Ba cTpYKTypHicTb nagepHvrx 06'€KTHHX 110J1iB i AiarHocTHKa

011THLIH0i aHi30Tponii 110J1iKpmcTaJ1iLIH0i CKJ1aÅOBOi (I)a30Bo-He0ÅHopiÅHux mapiB" e

3aBepmeH010 HayK0B010 P060TOK).

BBa)1€ayo, uuO 3a aKTyaJ1bHiCTIO rrerv1H, 06cnroM, HaylCOBOYO HOBH3HOkO,

npaKT1dHH0Y0 UiHHiCTIO OTPUMaH1dX pe3YJ1bTaTiB i BVICHOBKiB nucepTauiMHa p060Ta

"FIonnpH3auiMHo-(ba30Ba cTpyKTypHicTb Jla3epHvrx 06'€KTHVIX HOJ1iB i AiarHocTHKa

OVITHLIHOi aHi30Tp0F1ii f10J1iKpucTaJ1iLIH0i CKJ1aÅOBOi (ba30B0-He0ÅHopiAHux mapiB"

Bimr10Bina€ BCiM Bl,1Morarvr 11. 7 Ta 9 npmcYÅ)1ceHH51 Ta F1036aBJEHHS1

FIOCTaHOBOYO Ka6iHeTYHayKOBoro cwrreH51 AOKTopa

MiHicTpiB YKpaiHH BiA 17.11.2021 POKY Nel 197, I-UOAO AOKTOPCbK1dX nucepTauifi, a

aBTop, ropcbKV11i MvrxaVIJ10 FleTp0Buq, 3acJIYF0Bye Ha HayKOBoro

cTyneH51 Å0KTopa (l)i3mco-rvraTervraTHLIHvrx HayK 3a cneUiaJ1bHiCTYO 01.04.05 — 011THKa,

Jla3epHa (l)i3HKa.

Elpocbecop ycacl)eAIDH orlTHKH

ICHiBCbKoro HaqiOHaJ1bHOFO YHiBepcv1TeTY

iMeHi Tapaca I-LleBqeHKa

AORTOP cl)i3HK0-MaTeMaTHLIHux HayK, AOUeHT

Illnnvtc 3 gcBi11

CEHPET

O.B. MaKapeHK0

*
YKpaYHa

eos
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