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AKTyanbHicTh TeMu aucepranii. Ha Tenepimniii wac 100pe BiloMO, IO BCI IPOIECH Y JKUBIN
KIIITHHI, sKI 3a0e3Me4yloTh ii JKUTTEISUILHICTD, BiOYBAIOTHCS Y BOIHO-IOHHOMY CEPEIOBHIIII.
Bonnouac, 3a miJicyMKaMy YHCIIEHHUX €KCHEPUMEHTAIbHUX 1 TEOPETUUHUX JOCIIIKEHb, 10BEACHO,
10 CTaOUIBHICTh MPOCTOPOBOI CTPYKTypu moasiiHo1 cripani JJHK Ta ii auHamiuHi nepeTBOpeHHS
3a0e311e4y0ThCsl 0€3110CEePEAHBOI0 YUACTIO 10H-T1IpaTHOr0 OTOYEHHS MaKpOMOJIeKy 1. ToMy poJib 10H-
rigparHoi obomonku [IHK B meBHi Mipi € KIIOYOBOIO JUIsl PO3yMiHHA (DI3MYHHX MEXaHi3MiB
(YHKIIOHYBaHHSI CaMOi MaKpOMOJIEKYJIH.

[Tpote Hapa3i iCHYIOTH NIEBHI HEBHPINICHI NMUTAHHS, IMOB’S3aHI 3 aHAIII30M B3aEMO3ICHKHOT
JUHAMIYHOI IMOBEIIHKHU IMOJBIMHOI cripami Ta ii 10H-TiApaTHOTO OTOYCHHs, 30KpeMa, KOJMBaJIbHOI
JMHAMIKH TIPOTUHOHIB Ta MOJIEKYJI BOJH Y PI3HUX IIapax rifpaTtHoi 000JI0HKH, B TOMY YHCII TOOIU3Y
MiCIlb IXHBOTO KOHTakTy 3 aroMHumH rpynamu JIHK. Lle moxe BigirpaBaTu BU3HadajibHY POJIb y
MOJIEKYJIIpHO-010JIOTYHUX MTpOLecax 3a y4acTi TAaKUX CUCTEM.

Po3pobka HOBUX, (hi3MUHO OOTPYHTOBAHUX MiIXO/IIB 0 PO3B’A3aHHS I1i€1 MPOOIEMHU € OTHUM 13
aKTyaJIbHUX 3aBJaHb MOJEKYIApHOI (i3uku Ta 6io¢izuku. CydyacHi €KCIepHUMEHTAlIbHI METOIU
JIO3BOJISIFOTh  OTPHMYBATH KOJMBAJbHI CIEKTPH, OIHAK 3AJIMIIAETHCS CKIAJIHUM 3aBIAHHSIM
BHOKPEMJICHHS Ta XapaKTEPUCTHUKA KOJMBAJIHLHUX MO MOJIEKYJ BOJH M POTHUHOHIB, SKi (popMyrOTh
1oH-riapatHy o60noHKy JIHK 1 6e3nocepenHbo B3aeMOAIOTH 13 MOABIMHOKO cripamito. Taki Moau
(b1KCYIOThCSl Y HU3bKOYAaCTOTHOMY Jl1alla30H1 KOJIMBAJIBHUX CIIEKTPIB.

Came BUBYEHHIO KOJIMBAJIBHOI MOBEIIHKMA MOJIEKYJl BOAM Y PI3HUX IIapax TigpaTHOI 000JOHKU
nozagiitHoi cmipani /IHK 3 ypaxyBaHHSAM 10HIB JIy>)KHHUX METaJiB, SIKI MOXYTh PO3IISAATHCS SIK
CKJIaJ0Ba HAaBKOJHIIHHOIO BOJHOIO CEpPEAOBHUINA MAaKPOMOJEKYIH, NPHUCBSUEH] JOCHIKEHHS
aBTOPKH, a 1X pe3ysIbTaTy CTaJld OCHOBOIO AUCEPTaLitHOT poOOTH.

VY auceprarii HaBEACHO AaHI MOCIHIIKEHb KOJMBAIbHOI NTUHAMIKHA 10H-TipaTHOI OOOJIOHKU
JHK i3 3acTocyBaHHSIM TEOPETHYHOI MOJEIl 1 KOMIT FOTEPHOTO MOJIEIIOBaHHS Ta aHaji3y
KOJIMBAJIbHOI JMHAMIKKM MOJIEKY1 BOAM 1 MPOTUHMOHIB JyXXHHMX METaliB y CKJIaJl 10H-TiApaTHOI
obononku JIHK. 3a migcyMKoM BU3HAYE€HO BIUIMB OKPEMUX IIPOTUHOHIB Ha TUHAMIKY MOJIEKYJ BOIU
y TigpatHiii 000JIOHII MOJBIMHOI cripalii Ta 0COONMBOCTI IXHBOI rifpaTarlii, a TakKoX CTPYKTYPHOI
oprasizaiii MoJIeKysI BOAM OiJIs pi3HUX KOMIIOHEHTIB MOABIIHOI ciipaii — pocdaTHUX rpyI IyKpOBO-
docdaTHOro 0cTOBY 1 000X KOIOOKIB.

CtpykTypa aucepranii. /lucepraniiina po6oTa nofaeThes 10 3aXUCTy Brepiue. 1i 3aranbHuit
o0csr ctaHOBUTH 171 CTOpPIHKY TEKCTY, BOHA MICTHTh BCTYI, YOTHUPH PO3/ALTH, BUCHOBKHU, CIIMCOK
LIUTOBAHO] JIITEPAaTypH, YOTUPH JI0/IaTKH, BKIIIOUae 25 pucyHkiB Ta 11 Tabmuils.



Y eécmyni oOTpyHTOBAHO aKTyaJIbHICTh BUKOHAHUX JTOCIIKECHb, MOSCHEHI METa Ta 3aBIaHHS
poOOTH, HOBM3HA Ta MPAaKTUYHA 3HAYMMICTh OTPUMAHHUX pE3YJbTATiB 1 MOXIIMBUN DPO3BUTOK
NOAANBIINX AOCHTIKeHb. HaBeeHo 3B 30K 3 HAyKOBUMH TEMaMH Ta TIaHaMH. TakoX BU3HAYAETHCS
ocobucTHil BHECOK 3700yBaya 1 anpooartist pe3ysbTariB.

B nepuwiomy po3oini po3rnsHyTO HayKoBi myOmikatiii 3a Temoro auceprauii. [IpoBeneno ananis
pe3ysbTariB, OTPUMAHUX IHIIMMU HAyKOBLSIMM Ta JOCHIAHULBKUMHU KOJEKTHBAaMH, IOJO
ocobnmuBoCTel cTpykTypH noasiiiHoi cripani JJHK, pori Monexkyn Boau 1 npoTuiioHiB y GopMyBaHHI
noagirHoi cmipani JAHK. PosrmsnyTo HasBHI akTh Mpo CTPYKTYpy Ta JAMHAMIKY 10H-TiApaTHOT
o6ononku. OkpeMy yBary NpUIIICHO TiApaTallii 10HIB JIy)KHHUX MeTajiB. J[eTalbHO pO3MISAHYTO
icHyroui nmaHi 1po ocobnmBocTi konmuBanbHOi auHamiku JIHK, ski mposBisitoTecs B
eKCIIEPUMEHTAIBHUX crekTpax. OnucaHo MeToJ| KJIAaCHYHOI MOJIEKYISIPHOI JTUHAMIKH SK OCHOBHHUI
METOJI KOMIT FOTEPHOTO EKCIIEPUMEHTY, 110 OyB OOpaHMii aBTOPKOIO JUIsi BUBYCHHS JAMHAMIKU 10H-
rigparHoi ob6ononku JIHK. 3a migcymkamu mepumioro po3mily BU3HAUSHO aKTyajdbHI HEBHPIIICHI
INUTaHHA B OOpaHOMY HampsMKy JOC]iPkeHb. Ha OCHOBI mpoBeneHOro asamizy chopMysibOBaHO
OCHOBHY METYy AUCEpTalliiiHOi poOO0TH Ta NUISAXH ii peanizarii.

Y opyzomy po30dini Ha ocHOBI miaxoay A0 KoH(popmMaliiHol AuHaMikK moaBiHOI cripani JJHK
PO3BHHYTO TEOPETHYHY MOJENb JJs JOCHIPKEHHS KOJMBAJIBbHOI JMHAMIKM MOJIEKYJ BOJM,
JokaiizoBanux B manomy xkonooky JIHK. Ilokazano, mo Taka Mozmenb J03BOJISE PO3PAaXOBYBaTH
YaCcTOTH Ta aMILTITYIH KOJTMBAaHb MOJIEKYJI BOJHU Ta CTPYKTYPHHX eJeMeHTIB monsiiHoi cripani JJHK.
BusiBneHo, mio 4acToTa KOJIMBaHb BOJIU 3aJICKHUTH BiJ KOH()OpMAIIfHUX KOJIMBaHb MOJBIHHOI criipai
JIHK Ta MOmemo€eThCst IOCIIJOBHICTIO HYKIJICOTH/IIB.

Jlis BUIeHHs TpaHCIALIHHUX MO KOJIMBaHb MOJIEKYJ BOJIU B MasioMy k05100Ky JIHK cepen
IHIIUX MOJ, IO CIHOCTEPIraloTbcs B  EKCIEPUMEHTAIbHUX HHM3bKOYACTOTHUX  CIIEKTpaXx,
3alpONIOHOBAHO JIBa He3alexH1 nmiaxoau. [lepmmii nependauae anamni3z konuBanbHoi nuHamiku JTHK
3 PI3HMM BMICTOM Map HYKJIEOTHAIB. IHIIMI MeToJ BUSBIEHHS MOJl KOJMBAaHb BOAM Y MaJOMy
xonobky IHK rpyHTyeThCs Ha HassBHOCTI YaCTOTHOTO 3CYBY B KOJIMBaJbHUX CIEKTpaX, OTPUMAHUX
npu pociikeri JIHK B cepenoBuii Baxkoi Boau. [lincyMoByroun pe3ynabraTti, HaBeIE€HI B PO3ILIL,
BCTaHOBJICHO, 110 XapaKTEPUCTUKH MO KOJIMBAHb MOJIEKYJ BOIU B Majomy >koi100ky JTHK mMoxyTh
po3msiiaTucs K 3acid ineHTU¢IKalii Takoi MOIM B HHU3bKOYACTOTHMX CIIEKTpax, OTPUMAHUX
eKCTIEPIMEHTAIBHO.

Y mpemuvomy po30ini HaBeIeHO Pe3yNbTaTU MOJIEKYIIIPHO-TUHAMIYHOTO MOJICIIFOBAHHSI CUCTEM
JHK B BomHOMy cepenoBuii Ta yuctoi Boaud. Ha OCHOBI aHamizy MOJEKYJISIpPHO-AWHAMIYHUX
TpaekTopiii Oynu OOYHMCIEHI CIEeKTpH TYCTHHM KOJMBAJbHMX CTaHIB Ui MOJIEKYN BOIM, SKi
JIOKaJIi30BaHO y PI3HUX 30HaX ioH-TigpaTHOi obononku JIHK (3oBHImHIN map, ¢ocdarHi Tpymny,
BEIIUKUI Ta Majui KOJOOKH), a TaKOX B YUCTOMY BOJHOMY DPO3UMHI. Takwil MiAXiT JaB 3MOTYy
1MeHTU(DIKYBaTH TIICTh KOJMBAJIBHUX MOJ B HH3BKOYACTOTHOMY Jiama3oHl CHEKTPY Ta HaJIaTH
¢G13UuHy 1HTEpIpeTaIilo BUSBICHUX MOJ KOJUBaHb MOJIEKyNl Boau. OTpuMaHi JaHi CcBil4arh, 110
KOJIMBaJIbHA IMHAMIKa MOJIEKYJ BoAH TiipatHoi obononku JJHK cyTTeBO Bipi3HA€THCS Bi AMHAMIKH
MOJIEKYJI BOJU y BiTbHOMY 00’ eMi. s BiAMIHHICTH 3yMOBJIEHA B3aEMOJISIMU MOJIEKYJI BOJIU 3 aTOMaMU
JHK, sixi 0OMeXyI0Th PYXJHUBICTH MOJEKYJ TipaTHOI 00OJOHKU. TakoX BCTAHOBJIEHO, IO Moja
PO3TATYBaHHS BOJHEBHX 3B’SI3KIB MK MOJIEKYJIaMH BOJIU BIJICYTHS B CHEKTpPaX, PO3pPaXOBaHMUX JUIS
30BHimHbBoOro mapy JJHK, 110 nosicHIoeTbest MOpYIIEHHSIM CUMETpii KOJIMBaHb, TOAL K B CIIEKTpax
BUIBHOI BOIM BOHA 30epiraeThcsl.



Y uemeepmomy po30ini HagaHO PE3yJIBTATH MOJICKYJISIPHO-TUHAMIYHOTO MOJICITIOBAHHS CUCTEM
JHK 3 mportuiioHamu JIy>KHUX METaTiB JJIS OIIHKH IXHBOTO BIUIMBY HAa JMHAMIKY KOJHMBaHb 10H-
rigpatHoi 06onoHKM noABiitHOI cripam JJHK.

3amponoOHOBAHO /IBa HE3AJEKHUX METOAM OOUYMCIIEHHS KOJMBAJbHHUX CIIEKTPIB, SKI
IPYHTYIOTbCS Ha KOPEJSLil AUITOJbHIX MOMEHTIB Ta KOPEIALii IBUIKOCTEH aTOMiB cUCTeM. AHai3
1H(pauepBOHUX CHEKTPIB, PO3PAXOBAHUX ISl OKPEMHUX KOMIIOHEHTIB JIOCIIIKEHUX CUCTEM, [TOKa3aB,
110 BIUIMB 10HiB Ha KonuBanbHy nuHamiky JIHK He € cyTTeBuM. BUHATOK CTaHOBUTH CUCTEMA 3 10HOM
JITiIO, B SKIA NMPOTHHOHM B3a€EMOJIIOTH 3 OCTOBOM MOABIMHOI CIipaii, IO BiOOpaKa€eTbCsA y
KOJMBAJIbHUX MoAax ¢ochaTHUX TPYII.

Takok BHUSBICHO 3alIeKHICTh KOJMBaIbHOI JUHAMIKK TimparHoi oOononku JIHK Big
JoKami3amii mpoTUioHiB (Manuii abo Benukuid komo0ku, (ocdarHi TPYyNH), MO MPOABIAETHCA Y
3HAYHI{ BIIMIHHOCTI CIIEKTPIB IS 10HIB 13 Pi3HUM THIIOM Tifparalii — MO3UTHBHOI a00 HEraTUBHON.
Haiibinpmr BupakeHi pO30DKHOCTI CHOCTEPIrarOTbcs Yy HETaTUBHO TiApaTOBAaHMX 10HIB, SKi
postaimoBaHi B Mainomy >xkoio0ky JIHK. AHami3 crnekTpiB TYCTHHH KOJMBAJIbHUX CTaHIB MOJIEKYII
BOJIM Yy TiAparaiiifHiii 0O0JIOHII 10HIB BHUSIBUB HAsIBHICTH 1300€CTUYHOI TOYKH, BUHUKHEHHS SIKOT
MOSICHIOETBCS CTEPUYHUMHU OOMEKEHHSAMHU MIPH B3a€EMOZIT MOJIEKYN Boau 3 aroMHUMU rpynamu JJHK
Ta TIPOTHUHOHAMH, SIKI MOXKYTh SK BIOPSAKOBYBATH TaK 1 MOPYUIYBaTH CTPYKTYPY MOJEKYJ BOIU
rizparHoi 000JOHKH MOABIIHOI cripaJti.

Hanpukidii KOXXHOTO pO3AUTy JHUCepTaiii HaBEIEHO TMPOMIXKHI BHUCHOBKH. B OCHOBHUX
BHCHOBKAX y3arajJbHeHO Ta C()OPMYIIbOBAHO PE3YNBTaTH POOOTH B IIIIIOMY.

Haiji6inbm Baromi pesyabraTH aucepramii. PenensyBaHHS 3a 3MicTOM amcepramii jaae
MIiICTaBU CTBEP/KYBATH, 110 B JOCIDKEHHI C(HOPMYIbOBAHO HOBI KOHIICMINI IIOAO JHMHAMIYHUX
XapakTepucTuK 10H-TiapatHoi obomoHkn JIHK, siki 3Ha4HO pO3LIMPIOIOTH PO3YMIHHS (i3MUHHMX
MeXaHi3MiB B3a€MO/Iii MOJIEKYJ BOJM Ta 10HIB JIyKHUX MeTaJliB 13 mosiiHoto cripamto JJHK.

Cepen HallBaXITUBIMIUX JOCATHEHb IUCEpPTAIifHOI POOOTHM BAapTO BIA3HAYUTH CTBOPEHY
ABTOPKOIO HOBY (Di3MUHY MOJENb A BU3HAYEHHS KONUBAIBHOI JTUHAMIKA MOJEKYN BOIH, SKi
po3rtamoBani B Manomy xo00ky JIHK. 3aBasiku 111l Moziesni MOJKHA aHaJTITUYHO BU3HAYATH YaCTOTH
KOJIMBaHb MOJIEKYJI BOOU Yy MajloMy >k0i00ky mnoasiiiHoi croipamt JHK Tta i crpykTypHHX
KOMITOHEHTIB.

Ha ocHoBi i€l Mmozeni 3’ sscoBaHoO, 110 KOJMBaJIbHA TUHAMIKA MOJIEKYJI BOJIM B MaJIOMY YKOJIOOKY
3aNeKUTh BiJ mocmigoBHOCTI HykieoTuaiB JJHK. Jlns BusiBIeHHS KOTMBAIFHUX MOJI MOJIEKYINI BOJU B
MaJIOMY KOJI00KY B HU3bKOYACTOTHUX CHEKTpaX, OTPUMAaHHX €KCIIEPUMEHTANIbHO, 3aPOTIOHOBAHO JIBa
miaxonu: aHaniz konuBanbHOT oBeAinku JIHK 13 pi3HUM ckiiagom map HyKJICOTHIIB Ta JOCITIIKEHHS
konuBanbHOI nuHamiku cuctemMu JIHK B cepemoBumii Bakkoi Bomu. Bu3HaueHi 3a JI0MOMOTOIO
3aIpPONOHOBAHOI MOZENl MOJAM KOJIMBAaHb MOJIEKYJ1 BoAu B Maiomy >konooky JIHK moxyrs Oytu
BUKOPHCTaH1 JUIs 11eHTU(DIKALlT TAKUX MOJ B €KCIIEPUMEHTAIbHUX HU3bKOUYACTOTHUX CHEKTpax.

3a  pesyibpTaraMH  MOJIEKYJSIPHO-AWHAMIYHOTO  MOJCTIOBAaHHS  BIEpIIE  PO3PaXxOBaHO
iH(pauepBoHi cniektpu JJHK, cosneit 10HIB Ty>KHUX MeTaliB Ta MOJIEKYJ BOJH, 3’ ICOBAHO OCOOIMBOCTI
KOJIMBAJIbHOI TMHAMIKU MOJIEKYI BOIM B TifpaTHiii o0osouIi JJHK, a Takox BIITUB pi3HUX POTUHOHIB
Ha KolMBaJbHY auHamiky atromHux rpyn JIHK. BiamoBigHo 10 po3paxoBaHUX CHEKTPIB T'YCTHHH
KOJIMBAJIbHUX CTaHIB 10HIB JY)KHUX METAJiB BIEPIIE BUSIBICHO 3AJCKHICTh KOJMBATBHUX CIEKTPIB
10HIB BiJI TUITY TiJpartalii i0HiB Ta MIiCII IXHBOTO PO3TAIIyBaHHs BiTHOCHO MOJBIHHOT cripalti.

JocToBipHicTh Ta anpodauisi pe3yabrariB. [Ipencrasnena 10 3axucTy podoTa BUKOHaHA Ha
BHCOKOMY HayKOBOMY piBHi. JlOCTOBIpHICTh 1 OOIPYHTOBAHICTh pE3YJbTaTIB 3a0€3MeUy€EThCS
BUKOPUCTAaHHSAM BiJOMUX (DI3UYHUX MOJENeH Ta METOJIB KOMIT IOTEPHOTO MOJIEITIOBAHHS.
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CriBcTaBlIeHHS TEOPETUYHUX OOYMCIEHbh 1 MiJACYMKIB KOMIT IOTEPHOTO MOJCIIOBAaHHA 3

EKCTIEPUMEHTAIBHUMU IAaHUMH HA/Ia€ JT0JIATKOBE MiATBEPIIKECHHS JOCTOBIPHOCTI PE3YyNbTAaTIB.

OcHOBHHUI 3MICT AMcepTanii BHKJIAJACHO B TPhOX CTATTAX, OMyONIKOBAaHUX Y TPOBITHHX
pedepoBaHUX HAYKOBUX JKypHalaX, MO0 BXOAATH a0 HaykoMmerpuuHoi 6a3zu SCOPUS. Haykosi
pe3yJIbTaTé Ta iX ampoOarlis Ha BITYM3HSIHUX T4 MIKHAPOIHUX HAYKOBUX KOH(EPEHIISX MOBHICTIO
B1JIMOB11at0Th YMOBaM 1.8 «llopsaky mpucyKeHHS CTyIeHs JoKTopa ¢imocodii», 3aTBEPIKEHOTO
[ToctanoBoro Ne 44 KaGinery MinictpiB Ykpainu Big 12 ciuns 2022 p.

3ayBa:keHHs1 Ta 3anuTanHs. [{ucepramiiina po6ora byoon T.JI. € 3aBepiieHUM HayKOBHM
JOCHIPKEHHAM, B SKOMY HAaBEJEHO JOCTaTHI 32 0OCArOM Ta HAyKOBOIO LIHHICTIO pe3yJbTaTH,
BUKOHAHO iX BCceOiuHUH aHaii3. B Toil ke 9ac cii BiA3HAYUTH, 1110 Pa30M i3 BATOMUMH 3100y TKaMu
€ JIeKiJIbKa He3HAUHUX 3ayBa)KeHb 1 MUTaHb.

(1) B poboTi perenbHO po3MITHYTO 0COOIMMBOCTI rifpararii iony mitiro Ta JJHK B mpucyTHOCTI 10HY
nitiro. B Toi sxe wac B Po3nini 1 (migpo3ain 1.2) o0roBoproeTses BitoMuit pakT Mmoo yTBOPEHHs
C-bopmu mopsiiinoi cmipani JJHK came B mpucytHocti iony mitiro. ami B aucepramii us
ocobnusicth cucremu JIHK-Li" He 00roBOPIOETHCS 3 TOUKH 30PY OIHOT 3 MOMKIJIMBUX MPHYUH
OMHMCaHUX B poOOTI 0COOIMBOCTEH 1HPPAYCPBOHUX CIIEKTPIB TAKOI CHCTEMH.

(2) B ycix po3paxoBanux B aucepTtallii iHppauepBonux crnekrpax JIHK npucyTHs iHTeHCHMBHA
nosnoca npu 1800 cm'. Benuka KinbKicTh OmyOiiKOBaHMX 3a JaHUMM EKCIIEPMMEHTaTbHUX
nociimpkenb [Y-criekrpiB JIHK He maroth 1iei momocu. Ski, Ha Bam morisn, mpuduHU Takoi
PO30XKHOCTI 3 TaHUMH EKCTIEPUMEHTIB.

(3) Poznin 3. MonekynspHo-nuHaMiuHe mMojaemoBanHs cucteMm [|HK-Bona-ioHu: HeraTuBHI 3apsu
cucremu Oyio Helrpanizosano ionamu K. YoMy BUKOpHCTOBY€eThCs came i0H K, a He ion Na™?

(4) Poznain 3: «MopnentoBanHss M/ Oyiio mpoBeeHO 3a IOMOMOroro nporpamuoro nakera NAMD 3
cusioBuM noieM CHARMM36 nns HykneiHoBux kucinot». Posain 4, ctop.92: « M/ cumynsnii
OynM BMKOHaHI 3a JornioMoroto nporpamHoro nakera GROMACS 3 cunoBum notem AMBER
parmbscl st [IHK». YoMy BHKOPUCTOBYIOTBHCS pi3HI MPOrpaMHi MAKeTH Ta BIAMOBIAHO pi3HI
CHJIOBI TOJIS1?

B minmomy, cmig BiI3HAYMTH, 10 HaBEJCHI 3ayBaXKCHHsS HE € MPUHIUIIOBUMH, BOHH HE
CTOCYIOThCSl KJIIOUOBUX IIOJIO)KEHb Ta BHCHOBKIB JHCEpTallii, OCKUIbKM 3/€0UIbLIOr0 MAaroTh
TEXHIYHUHN XapakTep 1 He BIUTMBAIOTh Ha 3arajbHy BUCOKY OIIHKY JUCEPTAIliiHOT pOOOTH.

3arajbHuli BHCHOBOK ONoOHeHTa. BBaxaro, mo nuceprauis byoon Tersnu JleoHiniBHu

«MonentoBaHHST KOJNMBaJIbHOI JMHAMIKK 10H-TiIpaTtHOI 000noHKM moABiHOI cmipami JIHK»

MOBHICTIO BiAnoBinae cremianbHocTi «104 ®isuka Ta actpoHoMis» Ta BuMmoraMm «llopsaxy

HPUCYKEHHS CTYIEHs TOKTopa (hisocodii Ta ckacyBaHHS piIlIEHHS Pa30Boi CrielialbHOT BUEHOI paan

3aKJIaJly BUIIOi OCBITH, HAyKOBOI YCTaHOBM NpPO MPHUCYIKEHHS CTyHeHs JoKTopa ¢inocodiiy,

3arBepxeHoro [loctanosoro Kabinery MinictpiB Ykpainu Ne44 Bix 12 ciuns 2022 poky. [opymens
aKaJeMiuHOo1 J0OpOYECHOCTI B AMCEPTAIlil Ta B HAYKOBUX IPALX, Y SKHX MPEICTaBICHO pe3yJabTaTu

Jucepralii, MHOIO He BUusiBiIeHO. Hagana poboTta 6e3yMOBHO 3aCIyroBy€e Ha MO3UTHUBHY OLIHKY, a ii

aBTOopka, byoon TetsHa JleoHiniBHa, 3acilyroBye Ha NMPHUCYPKEHHs CTYIEHs J0KTopa (igocodii 3a

crnenianbHicTiO «104 di3uka Ta aCTPOHOMIS.

Jloktop }i3.-mat. HayK, nmpodecop ,/////fo W’Wﬁ%/ I'. B. lllecronanosa

26 6epesns 2025 poky



