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BIAT'YK

o(1LIAHOrO OMOHEHTa, NOKTOpa XIMIYHMX Hayk, mpodecopa kadeapu oprasHigHoi
ximil HaBuanbHO-HaykoBoro iHcTuTyTy Ximii Ta exonorii JIBH3 «Yxropomchbkuii
HalloOHaJIbHUM yHiBepcureT» CiamBka Muxaiia BacwiboBH4Ya Ha guceprauiiiny
pobory IImaunenko Ogenn OunekciiBHu «TayromepHi BIACTHUBOCTI, peakiiiiiHa
37aTHICT, Ta OioyioriyHa akTHBHICTh 2-(3-reTapui-1,2,4-Tpua3on-5-ii)-aHiaiHis.
KBAaHTOBO-XIMIYHE MOJENIOBaHHA», MOJaHy Yy CIeIliali30BaHy BYEHY pamy
JIHIIPOBCBKOIO HALIOHAJNBHOIO yHiBepcureTy imeHi Omecs ['oHuapa Ha 3100yTTS
HAyKOBOI'O CTymneHs NOKTopa (urocodii 3 ramysi 3Hawp 10 «[Ipuponuuyi Hayku» 3a
crieiaibHICTIO 102 «XiMist».

AxTtyanbHicTe Temu. Jlucepramiitna poGorta I[Tmmunenko O.0. Ha Temy:
«TayroMepH1 BIAacTUBOCTI, peakiiiiHa 3MaTHICTH Ta OlojoriyHa akTHUBHICTE 2-(3-
retapui-1,2,4-Tpuason-5-11)-aHuIiHIB. KBaHTOBO-XIMIYHE MOJETFOBaHHD»
NPUCBAYEHA TEOPETUUHOMY JOC/IDKEHHIO MEXaHI3MIB MPOTIKAHHS HEPErpyIyBaHHs
HimMpora Ta HykieodinsHOro posmeruieHHs y paay 2-R-[1,2,.4]rpuasono[1,5-
C]X1Ha30/1iHIB, BHUBYCHHI) TAayTOMEpil, peakidHOI 3JaTHOCTI Ta MEXaHi3MiB
6100riyHOT aii cepen 2-(3-rerapun-1H-1,2,4-Tpnazon-5-i1)aHiaiHis 3
BUKOPUCTAHHSIM KBAHTOBO-XIMIYHOIO MOJICIIOBAHHSI.

B po6oti TeopeTHyHO OOIPYHTOBaHI MEXaHI3MH peakiliii reTepoluKIizamii Ta
Hyk1eouIbHOTO posmerienss  2-rerapun|1,2,4]tpuazono[1,5-c]xinasoninis, sk
METOMy  OTpMMaHHA  ManoBimoMux  2-(3-rerapun-1,2,4-tpuasoin-5-in)adinizis,
JOCIPKEHA TayTOMEpisi, €JIGKTPOHHI CIIEKTPH, IPOBEIEHO KBaHTOBO-XIMIUHUIL
aHaJI3 NPUPOAU CIICKTPOHHMX IEPEXO/iB, PEaKIifHOI 31aTHOCTI Ta YMHHMKIB, SIKi
BIUTMBAIOThL HA HEi, MEXaHi3My O10JO0TIYHOI Mii 3 BHUKOPUCTAHHSM TEOPETHYHUX
METO/IIB.

BBakato, 10 IOCTaBlIeH] y PoOOTI 3aBAaHHA peati3oBaHi y MMOBHiH Mipi i Ha
HaJIeKHOMY piBHI. Y po0OTi mMOKa3aHi pI3HOMAHITHI MiAXOAM MO IMOACHEHHS
MexaHi3MiB. ToMy JOCIiKEHHS, IO MpOBeTa aBTOpKa, 0€3 CYMHIBY € CBOEJAaCHHMH
Ta aKTYaJIbHUMHM ISl Cy4aCHOI OpraHigHOI XiMil.

3B’5130K Po0OTH 3 HAYKOBUMH NPOrpaMamMu, NJIaHAMHU, TEMAMH, [PAHTAMHU.

Huceprauiina poOoTa BUKOHAHA 3TiJHO 3 IUIAHOM HAyKOBO-AOCTIAHMX POOIT
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JIHIPOBCHLKOTO HAILIOHAJBHOIO yHIBepcuTeTy iM. Onecs [onuapa 3a Temamu:
«Cunre3 N,O,S-BMICHMX TE€TEpPOLMKIIB Ta JOCAIKEHHS 1X B3aEMOAii 3
HYKJICTHOBUMHM  KHCJIOTaMW»  (nepkaBHe  (iHAHCYBaHHS,  peecTpamiiHui
Ne0122U001220, 2022-2024 pp.); «HoBi O,N,S-rerepounkmniuni crnomykd. CHHTE3,
BJIACTHUBOCTI, JOCIiDKeHHA OymOBHM Ta 3acToCyBaHHs» (iHimiarhBHa, Ne peecrpartii
01220001783; 2022-2024 pp.).

HaykoBa HOBHM3HA OTpPUMaHUX pe3yiabTariB. HaykoBa HOBu3Ha poOOTH
MoJIArae B TOMY, IO BIIEpIIE 3 JOTOMOIOI0 KBaHTOBO-XIMIYHHMX METOIB JIE€TAIbHO
OOIpYHTOBaHI MeEXaHI3MH CHHTE3y Ta HYKJICO(hIUIbHOTO pO3LIEIUIEHHS  2-
retapwi|1,2,4]rpuazono[ 1,5-c]xiHa3omiHiB, K METONY OTPUMaHHSI MAJOBIIOMUX 2-
(3-rerapmi-1,2,4-tpua3on-5-u1)aHiaiHiB, OOrOBOpEHI TayTOMEpHI  BJIACTHBOCTI,
peaxiiliHa 3/1aTHICTh Ta BIPOTiAHI MEXaHI3MH MPOTUITYXTMHHOT aKTUBHOCT1 OCTAHHIX.

Briepmie KBaHTOBO-XiIMIYHMMHU pO3paxyHKaMHM MiATBEPI)KEHa Ba)JIHBa pPOJIb
KHUCJIOTHOT'O KaTasizy Ha NEePIIMX JIBOX cTamisx riIpoizy 2-
retapwi| 1,2,4]tpuazono[1,5-c|xiHasoniHiB:  cTabumi3aliss  BUXIAHOI  MOJIEKYIH,
NOCWJIEHHS aKIENTOPHUX BiactuBocrted aromy C-5, mo copuse peakuii
HYKJIeO(MUTEHOTO MPUETHAHHS Ta PO3KPUTTIO MIPHUMIIMHOBOTO LHUKITY.

Bnepme, 3a  J0moMOroro  KBaHTOBO-XIMIYHUX  METOJIB,  JOCITIHKEHO
TayTOMEpPHY pIBHOBary cepen cronyk 2-(3-rerapui-1,2,4-Tpua3on-5S-un)aHijiiHiB Ta
BCTAHOBJICHO, 110 OCTaHHI iICHYIOTh BHKJIIOYHO y BUIUIAAI cymimni taytomepiB N1-H i
N2-H Ta BCTaHOBJIEHO, IO KUIBKICHE CIIBBIIHOLIEHHSA TAyTOMEPIB BHU3HAYAETHCS
IPUPOJIOI0 3aMICHHKA Ta CEPEOBUIIIEM.

Brepriie MeTomoM THYYKOTO MOJIEKYJISIPHOTO JOKIHTY BHU3HAYEHO BIPOTLIHMIMA
MEXaHI3M MpOTHUIYXJWHHOT aii mis  2-(3-R-1,2,4-1H-Ttpuazon-5-u1)-aHUTiHIB  Ta
MOKAa3aHO, [0 BOHU € €(DEeKTUBHMUMM JIIraHaMU 3 BUCOKOIO criopigHeHicTio 10 EGFR-
ta RET-eH3umMis.

TeopeTuyHe Ta MPaKTHYHE 3HAYEHHSI O/IEP>KAHUX pe3yabTaTiB. PesynsraTu
KBAaHTOBO-XIMIYHUX PO3pPaxyHKiB, TEOPETHUYHI BUKJIAJKHA I10 MeXaHIi3MaM peakIlii,
TayTOMEpli JAHOTO KJacy CHOIYK € Ba)JIMBUM JUIs TE€Opii Ta MPAaKTUKH Cy4acHOI
OpraHiuyHO1 Ta KBAHTOBOI XiMii.

OOrpyHTOBaHMI MeXaHI3M peakuii Ta ocoOmuBocCTi B3aemomii 2-(3-R-1,2,4-
TPHUA30JI-5-U1)aHUIIHIB 3 [HMKJIOT€KCAHOHOM MOXYTh IIOCIYKHTH OCHOBOIO IS
PO3LIMPEHHS CHHTETUYHOI'O NOTEHI1aly JaHOIo KJacy CIOJYK, & PO3PaxyHKOBI JaHi
IOZ0 MEXaHI3My MNPOTHIYXJUHHOI Aii — JUIs HOJANBIIOTO TOIyKy BAP 3
HaIlpaBJI€HOO aKTUBHICTIO.

Cryninp  OoOIpYHTOBAHOCTI  HAyKOBUX  IOJIOK€Hb, BHCHOBKIiB i
pexkomMenaanin aucepramii, ix gocToBipHicTh. s JOCTiDKEHHS MeXaHi3MiB
XIMIYHUX Deaklii JucepTaHTKa BUKOpucTaga nporpamu GaussView5.0 (moOymosa
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CTPYKTYp pEareHTiB, NPOLYKTIB, NepeximHux cTaHiB) i Gaussian09W (omrumizarii
reoMeTpli 1 po3paxyHKY €Heprii BCiX CTPYKTYp), KBaHTOBO-XIMiYHI pPO3PaxyHKH
TayToMepHUX (opM npoBomwmincs ab initio, 3 gormomororo mporpamu Gaussian09W,
BI3yalli3allid Ta OIpallOBaHHA pe3ylbTaTiB 3 jomnoMoror GaussView5.0, FAR,
Bizyauizanis crriekTpiB — Gabedit.

JIOKIHTOB1 IOCTIHKEHHS 3A1MCHIOBAIM 3 BUKOPUCTaHHAM Iporpamu Discovery
Studio v21.1.20298, AutoDockTool-1.5.7, cTpykrypu JiraHmiB CTBOPIOBaIH 3
BukopucTaHHsIM Gaussian 09W, OpenBabel. Ctpyxrypu 6iomimeneit (EGFR (2ITY)
ta RET (2IVU)) orpumano 3 Protein Data Bank (PDB).

IToBHOTAa BHMKJIaJeHHs1 auMcepranii B ony0/iKOBAaHUX Hpausx. 3a TEMOIO
AucepTaliiiHoi pobotu omny6OaikoBaHo 18 HaykoBuX poOiT, 3 HHX 2 cTared y
NepiOIMYHUX HAYKOBUX BHJIAHHSX, SIKI BXOIATH JO MDKHAPOJHHUX HAYKOMETPUUYHMX
0a3 Scopus (1 B ykpaiHcbKOMy BuIaHHiI Ta 1 B BumanHi iHInoi nepxasu (Q3), Ta 16
T3 JIOTIOBIIEH Y MaTepianax MiKHAPOJHUX KOH(DEPEHII.

Ouinka cTpykTYpHM Ta 3MicTy aucepranii. TexcT mucepranii BHKIaACHO 1
oopMIIeHO y BIANOBIAHOCTI 10 Bumor no odopmieHHs aucepralii, 3aTBEPIKEHUX
Haka3oM MiHicTepcTBa OCBITM 1 Haykum VYkpainu Bix 12.01.2017 p., Ne 40,
3apeecTpoBaHUM y MiHicTepcTBi toctullii Ykpainu 03.02.2017 p. 3a Ne 155/30023, Ta
3a 3MicToM Bixnosizae n.6 [Topsiky nmpUCyKeHHs CTyneHs Jokropa (dinocodii Ta
CKAaCyBaHHs pIIIEHHS pa3oBOi CIEIialli30oBaHOI BYEHOI paad 3aKiIagy BHIOI OCBITH,
HAayKOBOi yCT@HOBU PO NPHUCYKEHHS CTyNEHs J0oKTopa (inocodii, 3aTBepIKEHOro
Iocranosoro Kabinery MinictpiB Ykpainu Big 12.01.2022 p., Ne 44,

3aranbHUl 06cAr ucepTanii CTaHOBUTh 161 CTOPIHKHM MAIIMHOIIUCHOTO TEKCTY
(3 axux pomarku 3aiMarTh 10 cTOpiHOK). OCHOBHMM TEKCT BHKIageHO Ha 118
CTOpiHKaX, BIH MicTUTh 4 cxemu, 42 pucynka Ta 13 Tabmuus. Jluceprauis
CKJIaJla€ThCA 3 aHOoTalli, BCTyMNy, OMIALy Jjditeparypu (po3aun 1), IBOX po3miiis
OOrOBOPEHHS PE3yNIbTaTIB JOCII/DKEHb (PO3AUTH 2, 3), BUCHOBKIB, TIEPENIiKY JKEPE
nocwianHA (246 nmocuiane) Ta I0AaTKiB.

Y nmepumioMy pO3AUTI NPUCBAYEHO Y3arajbHEHHIO Ta KPUTHYHOMY aHali3y
NMITEpaTypHUX [aHMX MIONO NeperpynyBanHs JliMpora y psay XiHa3omiHIB Ta
TPHUa30JI0[C]XiHA3011iHIB, 0COOIMBOCTAM HOTO MPOTiIKaHHS (YMOBH peakllii, XapakTep
QyHKUIOHANBHUX TPYIH, ENEKTPOHHI Ta CTEPUYHI MEPEIIKOAM), MOKIMBOCTSIM IOro
3aCTOCYBaHHA UIA CHHTe3y opuriHaapHux 2-(3-rerapui-1H-1,2,4-tpuason-5-
iT)aHUIiHIB Ta aHaNi3y TEOPeTHYHUX (KBAHTOBO-XIMIYHMX) [OCHI/KEHb OO0
TMOSICHEHHS. MEXaHi3MIiB  Horo mpoTikaHHsA. [lpoaHamizoBaHo TayToMepilo Ta
TayTOMEPHY DIBHOBAary cepej 3amimeHux 1,2,4-Tpua3onis, 06roBopeHa peakIiitHa
30aTHICTB CHONYK 3 1,2,4-TpHa3oMbHUM KapKacoM, BIUIHB TayTOMEPIi Ta yMOB peaKilii
Ha YTBOPEHHA UIbOBUX IHpoaykTiB. Ilokasano, mo NOXiAHI 3a3HAYEHOT



TeTEPOLUKIIIYHO] CHCTEMH MaIOTh 3HAUYHHUI Oi0JOTTYHMH HOTEHIAM i € HiKaBUMH JUIS
NOWIYKY Ta CTBOPEHHA Ha iX OCHOBI HOBHX JIKApCHKHX 3aC00iB.

Y Ipyromy po3mili 3MOZENbOBaHI Ta TEOPETHYHO OOIPYHTOBAHI MEXaHi3Mu
MPOTIKaHHA ~ peakuid  rerepomukmizanii  (3H-xinaszonin-4-iigen)rigpasumis
reTapiikapOOHOBHX KHCJIOT Ta HYKJICO(DIILHOro posmiervieHds 2-retapui-[1,2,4]-
TpHaszono[1,5-c]xiHa30siHiB. IToka3zaHo, 110 BHYTPIIIHBO MOJIEKYJIIpHA
rerepoumkiizanis (3H-xina3onin-4-imiieH)rigpasuiiB  reTapuikapOOHOBUX KHCIOT
BKJIIOYAa€ TEPEHECEHHA MPOTOHa BiJ aToMa HiTporeHy XiHA30IiHOBOI CHCTEMH M0
aroma Okcureny kapOoHiNBbHOI rpymnu, ¢popmysanHs 2-retapuil|1,2,4]rpuazono-[4,3-
C]x1Ha3011HOBOI cuCTeMM Ta HeperpymyBanHs Jlimpora mo Bigmosigmux [1,5-c]-
cepif.  KBaHTOBO-XIMiYHMMH  pO3paxyHKaMu IATBEP/UKEHA BAXKIUBA  POIb
KHCJIOTHOTO KaTajlidy Ha IepHIMX MABOX CTaaifAX Tigpoiizy. BcraHoBieHo, 110
HyKICOQinbHE  posmiemueHHa  2-retapui-[1,2,4]tpuasono[1,5-c]xiHa3omiHiB €
KHCJIOTHO-KaTaJII30BaHUM IIPOLIECOM, SIKHH BKIIIOYA€E CTAil0 MPOTOHYBAHHS aToMy N-
6 XIHa30/IiHY, NPHEAHAHHA MOJNEKYTH Bomu 1o C-5 aroMy, pPO3KPHTTS IHKIY,
JOJIaTKOBY HYKJIEO(QUIbHY aTaKy MOJIEKYJIOK BOJIH, €MiIMIHYBAHHS METAHOBOT KHCIOTH
Ta ACNPOTOHYBaHHA. [IpoBeneHo JeTanbHe TEOPETUUHE AOCIIKEHHS TayToMepii 2-
(3-rerapui-1,2,4-Tpua3on-5-i1)aHiniHiB, PO3paxyHKH CIEKTPAJbHMX XapaKTEPHUCTHK
Yy BUIUMOMY Ta YyiIbTpalojeTOBOMY [ialla3oHi MOBXKHHH XBWJ. IlopiBHAHHA
SKCIIEPUMEHTAIbHUX CIEKTPIB i3 3BaXKEHUMH 32 BOIBIIMaHOM CyMapHUMU CHEKTpaMU
CIIONYK, TMOKasye 3aJoBUILHI PpE3YyABTaTH, Ha IICTaBi 4YOro MOXHa 3pOOUTH
BUCHOBOK, IO EKCIIEPUMEHTANIbHI €JIEKTPOHHI CIIEKTPU € CYIEPIIO3UIIEI0 CIEKTPIB
KUIbKOX TayTOMEPIB 1 3MOJEbOBaHI 3BaXKeHi 3a BoabUMAaHOM CyMapHi eleKTpOHHi
CIICKTPH MOXXYTh OYTH yCHIILIHO 3aCTOCOBaHI [UIsi BIATBOPEHHS €KCIIEPUMEHTAILHUX
JaHUX.

Tperii  po3min  omucye BHUKOPUCTaHHS MOJEKYISPHOrO JOKIHTY — I7Is
JOCIIDKEHHS MOXKIIMBUX MEXaHI3MIB NIPOTUIYXIUHHOI Aii 2-(3-R-1H-1,2,4-Tpuazon-
5-Un)aHininiB, Ak noreHuidHux inridiropis EGFR (pemenrtop-emigepManbHOro
bakropa pocty) Ta RET (mepeGynmosanumii mix uwac TpaHcQekii), ski BimirparoTs
3HA4HY POJIb Y Peryisuii $hi3zioJorivHoro MUKy HEAPIOHOKIITUHHOTO PaKy JIereHb.
Beranosineno, mo cepel HOBHX JOCIIKYBaHHX PEYOBUH HaMOimbmy adiHHICTH [0
EGFR ta RET mae 2-(3-(inmon-2-in)-1H-1,2,4-tpuason-5-in)aHinin 3 HaifBHIIOKO
CHEPTi€ro 3B'sA3yBaHHs -9.7 Ta -8.7 Kkan/Mounb, BinnosigHo. Oco6IUBO HiHHUM € (akT
TOr0, 1LI0 BHCOKA MPOTUIYXJAMHHA aAKTHBHICTh ILIOAO KJIITUHHUX  JIiHIH
HE/PIOHOKIITUHHOTO PaKy JIereHb Takox Oyia MiaTBepIkeHa eKCIIepUMMEHTAIbHO 32
CTaHIapTHOIO MeToxukor Hamionanbnoro inctutyty paky (CLIA) y miamasosi
koHrentpauii 100-0.01 uM (logGI50 -4.72 — -5.89).

Ilpencrasnena nucepraniliza poGOTa XapakTepU3yeThCs ENHICTIO 3MICTy i
3aCBINUy€ OCOOMCTHI BHECOK JMCEPTAHTA [0 HAYKOBUX 3HAHb y ranysi ximii. PoGora
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HAIMCaHa JIAKOHIYHO Ta Ha BHCOKOMY HAayKOBOMY piBHI. Bci ekcriepuMmeHTanbHi
PE3YNBTaTU CyNPOBOKYOTHCS HAITISIHUMU JEMOHCTPALIIMU Y BUIJIAII PUCYHKIB Ta
TabIuLb, SKI IOJIETHIYIOTH BI3yallbHE CHPUUHATTS Pe3yJIbTaTiB JMCEPTaIiiHOl
pobortH.

JorpumanHsa  akaaeMiyHoi goOpodecHocti. IlopymeHns axameMigHOi
J00pOUECHOCTI B IPEICTaBICHOMY TEKCTI AMCEpTaIlii i HayKOBHX MYOJIKaIlifx, SKi
BUCBITJIIOIOTH OCHOBHI pe3yJbTaTy AOCiPKEHHS, HE BUSBIICHO.

3ayBakeHHsI Ta 3aIMTAHHS 100 3MicTy Ta odopMIIEeHHS TUcepTAaIrii.

1. Tlo3nayenns PBEIPBE mns ¢yskuionany PBEO BuxopucroByeThes vy
nporpami Gaussian, TOII SIK TEPEBAXHA OUIBIIICT MPOrPaM BHKOPHCTOBYE
craggaptHe nosHaueHHs PBEO, Tomy, y pofoTax BapTo BCe Takd YHHKATH TaKOTO
cnenu¢iugoro no3HaueHHs sk PBEIPBE, ske BUKOPUCTOBYETHCS  TiJIBKH
kopuctyBadamu (Gaussian.

2. Ilo pi3HOMY n03Ha4yaroThCs (DYHKIIOHAJIU HampUKIan 3 Majoil jitepu mOo6-
2X, a mogexkynu 3 Benukoi M06-2X (namp. c. 66). [lonexynu B3lyp, a inkonu B3LYP.
basucHi Habopu Tex NoO3HayaroThCs HE YyHidikoBaHo - 6-311++G(d,p) momexymu
no3Ha4eHui gk 6-311++G**. Pizne mo3HadeHHS 11 QPOHTATBHUX MOJCKYISPHUX
opOiTanel, a came nogexkyau anr. HOMO/LUMO, a noaexyau yxkp. BAMO/HBMO.

3. Cropinka 3 — «atoMHux 3apsaiB NBO» - Hemae po3undpoBku abpesiatypu.
Bzaram kopucHuM 0O Oya0 Ha TodaTky poOOTH HAaBECTH TEpENiK YMOBHMX
IIO3HAYEHb.

4. CropiHka 66 «JUIsl pO3paxyHKy eNEeKTPHUHHUX i MarHiTHHUX BIIaCTHBOCTEH
[85]» - 5Kl %K «EJTEKTPUYHI» Ta «MarHiTHI» BIACTUBOCTI MOJICKYJ Oy pO3paxoBaHi y
po6ori [85]? IlpoBimHicTh, €MHICTb, HamaruideHictb? Burismae sx HeBHaiIui
nepexaaj OHNIAlH nepeknagadeM, aaxe y pooorti [85] npoBoaunu MoaenoBaHis Y-
BUIVMHUX CIIEKTPIB CIIOIYK — €JIEKTPOMArHITHI BIIACTUBOCTI.

5. 3rigno Tabmumi 2.1 3acenenicts B dopm xoua i MeHmIa, ane coiBpo3mipHa i3
3aceseHicTb Oinpm cTabinpHOI QopMu A. YoMy 3K JAHCEPTaHT HE BPaXOBYeE
MOXIIMBICTh IepeOyBaHHA CHOAYK Yy ¢opmi B npu mnpoBeneHHI HOKIHIOBHX
JOCTI/DKEHb, a/uKe HaBiTh sAKImo ¢opma B € MeHm c¢raGinbHO B yMOBax
MOJIENTIOBaHHS, BOHA MOX€E BUABHTHUCS OUIBII CTaOITFHOIO B yMOBax OilKa-MillleHi, a
Taxkox, popma B Moxke matu Oinpiny adiHHiCTh 10 O1LIKY.

Bumeskazani 3ayBakeHHs Ta MOOQKaHHS HE € NPUHIMUIIOBMMH, HE HOCSTH
CUCTCMATHYHMI XapakTep 1 HE BIUIMBAIOTh HAa OCHOBHI HAyKOBI IIOJOJKEHHA Ta
3arasnbHe MIO3UTHBHE BPAKEHHS BiJl POOOTH, HE CTOCYIOTHCS 1 HE 3MEHIIYIOTh HAYKOBY
Ta MPaKTUYHY IIHHICTb NPEACTaBICHOI TUCEPTALIHHOI pOOOTH.






