BIJIT'YK
BIAT'YK O®ILIITHOTO OTIOHEHTA

A.T.H., mpo@. I'opodus Basepisa I'puropoBuua
Ha qucepTaliiay poooty UupkoBoi Annu IleTpiBHu
«0c001MBOCTI 30BHIIHBOI A¢POAMHAMIKH i TENJI000MiHY TMMOBHX TPYO y
MichKiil ingpacTpykTypi Ta Ha maiinanuuky TECy, npencraieny Ha 3100yTTs
cTyneHs nokropa ¢iutocodii B ranysi 3Hanb 10 [Ipupoanudi Hayku

3a crnerianpHicTio 105 [Ipukinaana ¢i3zuka Ta HaHOMaTEpiaau

AKTYAJBHICTh TEMH AUCEePTAILlil.

HaykoBa po6ora YupkoBoi AHHM IleTpiBHM Mae akTyajlbHE 3HAYEHHS MPHU
MPOBEICHHS OUIBII TOYHUX PO3PaXYHKIB JUIsl MPOEKTYBAaHHS TIMMOBUX TPYO TEILIOBUX
€JIEKTPOCTaHILINA Ta MOKPAILEHHS TEXHIYHOTO CTaHy IUMOBHX TPYO, 110 nepedyBaroTh
y ekcrutyataiii. Cporonni Outbmicts qumMoBux Tpyd TEC Vkpainu npairoroTh B
HEpO3paxOBaHUX YMOBax, L0 OOYMOBJIEHO HEJOCTATHHO TOYHUM BpaxyBaHHSIM
0COOJIMBOCTEM aepoIMHAMIKU Ta TEIIOOOMIHY B cepefuHi TpyOu Ta, oco0IMBO, Ha ii
30BHIIIHIN MOBEPXHI, SIK MPU NPOEKTYBaHHI, Tak 1 npu ekcruryatauli TEC, BB Ha
€KOJIOT110 HaBKOJIHUIITHLOTO MTPOCTOPY Ta 3/I0POB's JTHOJICH.

Od¢opmienns aucepranii, CTHIb BUKJIAAY Ta MOBA AUCEPTALIHHOI pOOOTH.

Huceprariitna po6ora odopmiena BianosigHo ao cranaapty JCTY 3008-95
«JloxymenTauis. 3BiTH y cdepi Hayku il TexHikd. CTpYKTypa 1 mpaBuia opOpMIIEHHS.
Marepian aucepTallii BUKJIAIEHO B MOCIJOBHOCTI, IO BIANOBIJa€ MOCTaBJIECHUM B
poOOTI 3aBAaHHSAM, TEKCT AUCEPTAIIHHOI POOOTHM HAMUCAHO Y HAYKOBOMY CTHIIL.
Hucepraiiitna po6ota odopmieHa BianoBigHo 10 BuMor Hakasy MOH VYkpainu Bia
12 ciuns 2017 p. Ne 40 «ITpo 3aTBepKeHHs BUMOT 10 O(OPMIICHHS JUCEPTAIIIi».

Ctunp BUCJIOBIIOBAHHA Ta Mojada Marepiaiay JOCHIIKEHb € JIOTIYHUMH,
MOCJTIIOBHUMH 1 3B’SI3aHUMHU €IMHOIO IIJTHOBOIO CHpsiMoBaHICTIO. CTHUIb BUKIIATY
MaTepially AucepTallii, BUCHOBKIB, HAYKOBUX TOJIOKEHb € MPUTAMAHHUM HAayKOBHUM
JTOCHIKeHHSIM. MoBa aucepTallii JakoHIYHA, TEPMIHOJOTIYHO BIAMOBIAAE CYYaCHUM
HOpMaM, KOPEKTHA Ta 3p03yMia.

Ouinka 3MmicTy aucepraumii, il 3aBepuUIeHICT, Ta JOTPUMAHHS NPUHLIUIIB
aKajeMivHOI 100pPOYeCHOCTI.

3a cBOiM 3MICTOM JucepTailliiina podora 3q700yBaya YupkoBoi A. Il. moBHICTIO
BianoBigae CtaHgapTy BHINOI OCBITH 31 cremianbHocTi 105 Ilpukianna dizuka ta



HAaHOMAaTepialu Ta HampsMKaM JOCTiIKEeHb BIAMOBIAHO 1O OCBITHBOI MPOrpaMu
[Tpuxnanna ¢izuka.

HMucepratiiiftHa po60oTa € 3aBepIICHOI0 HAyKOBOK IMpalel0 1 CBIIYUTH IIPO
HasBHICTh OCOOHMCTOTO BHECKYy 3100yBada y HayKOBHUH HampsM «30BHIIIHS
aepoJIMHaMIKa 1 TeMI000MIH TUMOBHUX TPYO TEIJIOCHEPTETUUHUX YCTAHOBOKY.

PosrnsnyBimm 3BiT MOAIOHOCTI 3a pe3yiabTaTaMH NEPEBIPKU AUCEPTALIMHOT
poOOTH Ha TEKCTOBI CIIIBMAIHHSA, MOKHa 3pOOMTH BHCHOBOK, IO AMCEpTalliiiHa
pobdora UmpkoBoi AuHM IleTpiBHM € pe3yiabTaTOM CaMOCTIMHUX JOCIHIKCHb
3100yBaya i He MICTUTh elleMeHTIB (anmbcudikaii, KoM, pabpukartii, Iariaty
Ta 3amno3uyeHb. BukopucrtaHi iaei, pe3yiabTaTH 1 TEKCTH IHIIMX aBTOPIB MalOTh
HaJICXKH1 ITOCUJIAaHHS Ha BIJMIOBIIHE JIKEPEIO.

OcHoBHuUI1 3MicT poOOTH.

Jucepraiisi CKJIaIaeTbCsd 3 BCTYIY, YOTUPHOX PO3JUIIB, BUCHOBKIB, CIHCKY
JiTepaTypH Ta A0JATKIB. 3araibHU o0csr nuceprailii 128 cTopiHOK.

Y Berynmi po3riiIHyTO OCHOBHI MPOOJEMU €HEPreTHUKU YKpaiHu, MOB’sA3aHl 3
excrutyatarieto aumoBux TpyO0 TELl. OOrpyHTOBYEThCS aKTyallbHICTh TEMH
JUCEpTallii, CTaBISAThCA 3aBlIaHHA JUid 11 JocsarHeHHs. OOIPyHTOBaHO METOJ
JOCHiKeHHsI. PO3rsiHyTI HOBI HAyKOBI pe3yJjbTaTH Ta iX MpaKTUYHE 3HAYCHHS,
3B'I30K JqUcepTallii 3 mporpamoro ¢pynaamentanbaux podit HAH Ykpainu, ocobuctuii
BHECOK aBTOpa Ta anpoodarlisi pe3yabTaTiB JOCIIIKSHHS.

Y nepuomy po3aiji npeacTaBieHo KOPOTKUH OISl Cy4acHOIO CTaHy MpooieMu
excrutyatatii 1uMoBux Tpyd TEC. Po3rasiHyTo OCHOBHI KOHCTPYKIli IUMOBHUX TPYO,
MpoaHaIi30BaHO OCHOBHI MPOOJIEMU iX eKCILTyaTallli, MoB's3aH1 3 BUaAaHHIM XIMIYHO
arpecMBHOrO KOHJIEHCATy, IO MPU3BOAMTH JI0 JAErpajallii BHYTPIIIHBOI MOBEPXHI
JUMOBUX TpyO Ta MOPYWIEHHS EKOJOriyHO O€3MeYHMX YMOB IX EKCIUTyaTalii.
JleTalbHO ~ PO3TJIAHYTO  OCOOJIMBOCTI  aepOJMHAMIKA Ta TEIJIOOOMIHY Mpu
MOTepeyHOMY OOTIKaHHI KPYTJIOTO HECKIHYEHHOTO IWIIHApA IS JTOKPUTUYHOTO,
HAJKPUTHYHOTO Ta TPAHC3BYKOBOTO PEXKHUMIB 00TiKaHHs. [IpoaHanizoBaHO BILTUB
30BHIIIHBOI TYpOYJIEHTHOCTI Ta MIOPCTKOCTI MOBEPXHI HA TETUIOOOMIH 1 a€POUHAMIKY
npu nonepeyHoMy o0TikanHI TpyOu. HaBonuTbes piBHSHHS 1Sl IpOdUIIO MIBUIKOCTI
HA0Iraro4oro BITPY AJIA TPbOX THUIIB 1H(PACTPYKTYPH HABKOJIMILIHBOTO MPOCTOPY.
PosrnsHyTo oco0auBOCTI OOTIKaHHS AMMOBOI TpyOM Ta OKpeMHux OyiBeiab Ha
Marimanunkax AEC ta TEC 3a piznoro nampsmky Bitpy. Chopmynb0BaHO METY
po0OOTH, OOTPYHTOBAHO OCHOBHI 3aBIaHHS JUTsl TOCIIIPKEHHS, 3p00JICHO BUOIp METOTY
JIOCIIIKEHHS.

Y apyromy po3aiii  po3TIISHYTO METOAWYHI aCHeKTH KOMI'FOTEPHOTO
MOJIETIIOBaHHSI aepOJUMHAMIKM Ta TEIIOOOMIHY TMpH 30BHINIHBOMY OOTIKaHHI
OJIMHOYHOI KOHIYHO1 TpyOW, sKa poO3TalloBaHa Ha 3eMHIM MoBepxHi. HaBomuThcs



MaTEeMaTUYHUN OMUC TPOOJIEeMHU, PO3TISTHYTO TEOMETPUYUHI MO, K1 JOCTIIKEeH1 y
po0OTi, aHAMI3YIOTHCSI OCOOIUBOCTI 3aBAAHHS TPAHUYHUX YMOB. Po3risHyTi Metoau
YHCEIBHOTO PO3B'SA3aHHA CHUCTEMH IU(EPEHIiabHUX pIBHAHb PyXy Ta €Heprii,
CIOCOOM JMCKpeTH3allii piBHSHb Ta METOAW PO3B'SI3aHHS CHCTEMHU airedpaiuHux
piBHsAHB. Ha npuknaai TermiooOMiHy IPU JOKPUTHYHOMY PEKUMI OOTIKaHHS KPYTIIOTO
HWTIHIpa BUKOHAHO BepHU(QIKaIlil0 CITKOBOI Mojeni Ta OOIpyHTOBAaHO MOJEIb
TypOYJIEHTHOCTI, 1110 3aCTOCOBYETHCS B POOOTI.

Y TperboMy po31iJi BUKOHAHO KOMII'IOTEPHE MOJIEIIOBAHHS aepOJUHAMIKH Ta
TEIUI00OMIHY Ha TMOBEPXHI OJUHOYHOI KOHIYHOI TUMOBOi TpyOHW, pO3TAIIOBaHOI Y
HECKIHYCHHOMY TIPOCTOpPi, @ TaKOX Yy MIChKiIiH 1HPPACTPYKTypi. 3amporOHOBAHO
reOMETPUYHY Ta KOMITIOTEpHY MOJENl AMMOBOI TpyOH, PO3TIASHYTO METOIUYHI
aCIEeKTH YHCEJIbHOTO MOJEJIOBAHHSA Ta MPEJCTABICHO IpOrpaMy IdOCHIIKEHb. Y
pO3paxyHKax Ha MOBEPXHI TpyOM 3ajaBaiucs rpaHUYHI yMOBU | posy, BUKOpuCTaHa
RNG k-¢ wmomenr TypOymeHTHOCTI. MakcuManbHi 3HAYEHHS TCILUIOBiIayi
JIOCSITAIOThCSL B CEPEHIN YacTHHI TpyOH, Ol 3€MHOT MOBEPXHI Ta y TUPIl TPyOH.
BusiBneHo, 10 KOHYCHICTh TPyOU MPAKTUYHO HE BIJIMBAE HA CEPEIHIO IO BC1H BUCOTI
TpyOou. @opma npoduTio MBUAKOCTI BITPY NEPE TUMOBOIO TPYOOI0, IKa BU3HAYAETHCS
TUTIOM 1H(PPACTPYKTYpH HABKOJIMIIHBOTO MPOCTOPY, MA€ 3HAYHUI BIUIMB HA PO3MOILT
JIOKaJIbHOI TEIUIOBIAa4l MO BHUCOTI TPyOH. 31 3pOCTaHHAM CEPEIHBOI IIBUAKOCTI
HA0Iraro4oro MOTOKY BITPY CEpelHs MO BCiil BUCOTI TPpyOHM TEIUIOBijAjlaya 3pOCTa€e
pUOIU3HO 32 JHIKHUM 3aKOHOM.

Y derBepTOMy PpO3aiji pPO3TIAHYTI aepoJIMHAMIKa Ta TEIIOOOMIH OIS
OJIMHOYHOI KOHIYHOI JUMOBOI TpyOH, pO3TalIOBaHOI B YMOBaX IPOMHCIOBOTO
maiganurka TEC. J[ns BUKOHaHHS TOCHIIKEHb PO3POOJICHO CIPOIIEHY T€OMETPUUYHY
Ta KOMI'IOTepHY Mozeni Maiganunka TEC, ki BpaxOBYIOTb OCHOBHI €JI€MEHTH ii
iH(ppacTpykTypu. Ha moBepxHi TpyOu 3amaBanucsi rpaHuudi ymoBu [poxay, a B
po3paxynkax Bukopuctana RNG k- mogens TypOynentHocTi. Ha Mexax maiinanduka
CTaBUBCS MPOQ1Ib NIBUAKOCTI, IKUH BIANOBIIa€ yMOBaM MicbKoi 3a0ynoBu. [Iporpama
JOCIIIKEHb BKIIIOYAE PI3HUIM HAMPSIMOK BITPY Ta Pi3HI CE30HHI TeMIIEpaTypHi YMOBH,
110 MpUTaMaHHi /1t yMoB Ykpainu. [Tokazano, mo iHppactpykrypa maiiganunka TEC
ICTOTHO BIUIMBAa€ HAa YMOBU OOTIKaHHS TUMOBOi TpyOu Ta TerioBingauy. [lokazaHo,
10 MepioinYHa 3MiHA IIBUJIKOCTI, TEMIEPATYpH, TUCKY Ta TEIJIOOOMIHY B KOPMOBI
YacTUHI TpyOM Mae Miclie TUIbKM BHILE JaXy MAIIMHHOTO 3ainy. Bukopuctanhs y
pO3paxyHKax PiBHOMIPHOTO MPOQiI0 MBUAKOCTI MEpea TPyOOr MOXKE MPU3BOIUTH
70 3HAYHUX MOMUJIOK y pO3paxyHKaxX JIOKAJIbHOI TEIUIOBiAaadi. Y MPU3EMHIN 30H1
TpyOH Ta B 00JacTi MalIMHHOIO 3ajly TEIUIOBiAJaya MOXXEe OyTH 3aHMXKEHOIO 1
3aBUIICHOIO TMOPIBHSHO 3 pe3yJbTaTaMU PO3PAXYHKY JUIsI PIBHOMIPHOTO MPOQILIIO
IIBUJKOCTI, @ BHWINE Jaxy MAIIMHHOTO 3ajy I PIBHSHHS TOKa3y€ 3aBUIICHI



pe3ynbTaTi. BUKOHAHO MOPIBHSUIBHUN aHAITI3 PO3MOUTY JIOKAIBHOI TETUTIOBIIIAY1 IO
BHCOTI TpyOU MpH pi3HOMY HAMPSAMKY BITpY.

Ouinka OOrpyHTOBaHOCTI HAYKOBHX pe3yJbTaTiB  aucepramii, ix
JAOCTOBIPHOCTI Ta HOBU3HM.

HaykoBa HOBHM3HA pe3yJbTaTiB AMCEPTALIMHOTO JOCHIJKEHHS TMOJISIrae B
HACTYITHOMY:

[Ipu pizHOMY 3HaY€HHI TPAaHHUYHUX YMOB Yy POOOTI BUSIBJICHO XBHUJICHOMIOHUI
XapakTep 3MIHM IIBUIKOCTI, THUCKY, TEMIIEpaTypu Ta KoedillieHTa TeIIoBiAnadl B
KOPMOBIi{ YaCTHHI KOHIYHOI JUMOBOI TPyOU MpH MONEPEYHOMY OOTIKaHHI.

[TokazaHo, 110 At TPyOH Y HECKIHUEHHOMY MPOCTOPi 3 PIBHOMIPHUM Ipodiem
IIBUJKOCTI BITPY Ha BXOJl KOHYCHICTh HE BIUIMBA€ HAa CEPEAHIO MO BUCOTI TPyOH
TETUIOBiA1auy. 31 3pOCTaHHAM IIBUAKOCTI HAOIrarouoro MoToKy cepeHiil KoeimieHt
TETUIOBIA/Iaul 3pOCTa€E MPAKTUYHO JIIHIMHO SK MPU PIBHOMIPHIN, Tak 1 3MIHHIM 1O
BUCOTI TPpyO1 MIBUAKOCTI TOTOKY.

VY po6oTi mokazaHo, 10 1iHPpacTpykTypa mpomuciaoBoro maiganunka TEC mae
ICTOTHHI BIUIMB Ha JIOKaJbHY TerioBigaady aumoBoi Tpyou TEC B oOmacti HKYe
Jaxy MalIMHHOTO 31y, [0 3yMOBJICHO BIUTMBOM MPU3EMHOTO MIApy, BIIPUBHUMH Ta
TPUBUMIPHUMU TEUISIMU.

Otxe, B aucepTaiiiiHiii poOOTI TOCTaBIIEHE HAYKOBE 3aBJIaHHS BUKOHAHO
MOBHICTIO, 3/100yBa4 ITOBHOIO MIPOIO OBOJIOIB METOI0JIOT1€0 HAYKOBOI JISIIBHOCTI.

IIpakTHyHe 3HAYEHHHA OTPUMAHMX Pe3yJbTAaTiB.

Otpumani B poOOTI pe3ylbTaTh € OUIbIl TOYHUMH Ta OOIPYHTOBaHI MpHU
pO3paxyHKax PeKUMy POOOTH HOBHX AUMOBHUX TPYyO, a TaKOX IMMOBHUX TpPYO, IO
3HaxoAsaThcs B ekcmutyatanii TEC. KpiMm Toro, orpuMaHi pe3yiabTaTd MOXYTh OyTH
BUKOPHUCTaH1 JUIsl OLIHKM 3aJIMIIKOBOIO PECypcy AMMOBOI TpyOM 3 ypaxyBaHHSIM
BUKOPHUCTaHl y HayKOBid poO0Ti «Po3pobnenHss meTomiB 1 3aco0iB MiIBUIIEHHS
eKCIUTyaTallifiHol HAAIMHOCTI Ta €KOJOri4yHOi e(QEeKTHUBHOCTI JUMOBHX TpyO
TEMJIOCHEPTETHYHUX YCTaHOBOK» (moroBip Ne 1-102/02, rema Ne 1.7.1.890) B pamkax
[{ins0BOT pOTrpaMu HAYKOBHX JOCIIHKeHb BimmineHHs: (i3MKO-TEXHIYHUX MPOOIeM
enepretukn HAH VYkpainu, peectpauiiinuii Ne 0120U101123.

OnpuwiaHeHHs pe3yJIbTATIB JUCePTAiifHOI po0oTH

HaykoBi pe3ynbTaTu aucepTarlii BUCBITJICHI y MIECTH HAyKOBHUX IyOJIKaIlisx
3100yBaya, cepell IKUX: I’ATh CTAaTTe Yy HAYKOBUX BUJAHHSX, BKIIOUECHUX Ha JaTy
OomyOIIKyBaHHS 10 MEPENKy HAyKOBMX (PaxOBHX BHJaHb YKpaiHU; OJHA CTaTTSA y
NEepiOIMYHOMY HAYKOBOMY BHJIaHHI, MPOiHACKCOBaHUX y 06a3i Scopus (Q4).



Takox pesynapTaTé amcepraiii Oynu ampoOoBaHI Ha 6 HAayKOBHX (HaxOBUX
KOH(EpeHIIisX.

[Ty6mikariii BAKOHAHO HAa BUCOKOMY PiBHI 3 JOCTYITHUM BUKJIQJICHHSIM MaTepiaiy.
B nHaykoBux my0umikaiisx J0TpUMaHO BC1 BUMOTH aKaJeMigHO1 JOOPOUYECHOCTI.

3n100yBau ocobucTto Opana y4acThb B po3poOili, BepudUKailii Ta TeCTyBaHHI
MPOIIECY YHCEIBHOTO MOJICITIOBAHHS 30BHINIHBOI aepOAMHAMIKA 1 JIOKAJIBHOTO
TerI000MiHy 01151 KOHIYHOI AMMOBOI TPyOHM 3a PI3HHUX TPAaHUYHUX YMOB, II0 OYJIO
peamizoBano y mnporpamaoMy makeTi ANSYS 2020-R1. IlpoBogmma aHami3 Ta
y3arajgbHEHHS PEe3yJIbTATIB YUCEILHOTO (KOMIT'FOTEPHOTO) MOJICTIOBAHHS.

TakuM 4MHOM, HAyKOB1 pe3yJbTaTH OMHKCAHI B JUCEPTAIlIiHIN poOOTI MOBHICTIO
BHUCBITJICHI Y HAYKOBHX IyOIIKaIlisAx 3100yBaya.

HepnoJuiku Ta 3ayBaskeHHsI 10 JUCEPTALiHOI pO0OTH.

1. He 30BCiM 3p03yMiJIO YOMY JJisl ONUCY TEIJIONEPEHOCY NOTPIOHO 3aMUCyBaTH ABa
piBHsiHHA eHeprii (2.1) 1 (2.5). s yoro noTpiOHO piBHSHHS AJISl TOBHOT €HTAJbITIT
MOTOKY 1 MPOCTO €HTAJIbIII1 NOTOKY (pO3/11 2, cTop. 57).

2. Jlnsg omucy TIAPOJUHAMIKM 1 TMPOIIECIB TEIUIONEPEHOCY BUKOPUCTOBYIOTHCS
HECTaI[lOHApHI PIBHSHHS, aje MpPU IOMY B PO3ILI 2 PO3MISAAIOTHCS JIMILE
IpaHUYHI YMOBH, aJie¢ HEMA€ 3rajJIKu MPO MOYATKOBI YMOBH.

3. Cepen nepeBar 4MCeIbHOTO MOJIEIIOBAHHS BKa3y€eThCs IMYHKT 6, 1€ CTBEPAKYETHCS,
o0 1€ BKa3ye Ha BIACYTHICTh «HEOOXIJHOCTI BHUTOTOBJICHHS (PI3UYHUX
npoToTUNiBy». L{ell MyHKT € NUCKYCIHUM, OCKIJIbKA 0€3 BUTOTOBJIEHHS (P13MYHOTO
NPOTOTUITY a00 TPOBEACHHS EKCIEPUMEHTAIBbHUX JOCIIKEHh Ha pPeaTbHOMY
00’ €KT1 HEMOXJIMBO MPOBECTH BepHUGIKAIII0 OTPUMAHUX YUCEIBHUX PE3YJIbTATIB.

4. B po3mini 4 HaBeneH! TMOPIBHSAHHS OTPUMAHMX YHUCEIBHUX PE3yJIbTATIB IS
Koe(imieHTa TErmI000MiHy MO MOBEPXHI AMMOBOI TpyOM B ymMoBax 3a0yJ0BH 3
pe3ysbTaTaMy KJIACUYHOTO PO3PaxXyHKY MpHU 00TiKaHHI IwtiHapa. baxkano Oyno 6
MIPOBECTHU TMOPIBHIHHS 3 €KCIIEPUMEHTATBHUMH JaHUMH JJI1 PEaTbHUX TUMOBHUX
TpyO.

5. byno 0 pouiTbHO MOKa3aTH SIKMM YMHOM MO’KHA BpaxyBaTH OTPUMaHI PO3MOALIN
Koe(DIIiEHTIB TETUIOB1IIad1 MO TOBEPXHI JUMOBUX TPYO IIpH peaibHiit 3a0y/10B1 Ha
pPO3paxXyHOK TEIUIOBIAa4l HA BHYTPINIHIA TOBEPXHI TPyOHW, IO € OCHOBHOIO
3aJ1a4uero NP MPOBEICHHI MOAIOHUX PO3PAXYHKIB.

6. B Tekcti gucepraiiii € CTUIICTAYHI MOMUIKH — B Po3AuUI | 3aMiCTh «CTEMiHb
TypOyJICHTHOCT1» HEOOXIJHO BHUKOPHUCTOBYBATU «CTYIMiHb TYpPOYJIEHTHOCTI»;
3aMICTh «IONEPEUYHUN MEPETHUH» HEOOXITHO BUKOPHUCTOBYBATH «IOMEPEUHUIN
nepepisz» Ta JAesKi 1HIII.

BBaxkato, 1110 BUCIIOBIICHI 3ayBaKCHHSI HE € BHU3HAYaJIbHUMHU 1 HE 3MEHIIYIOThH
3arajbHy HAyKOBY HOBH3HY Ta MIPAKTUYHY 3HAYUMICTh PE3YJIbTaTiB Ta HE BIUIMBAIOTH

Ha MO3UTHUBHY OLIIHKY JUCEepPTaIiifHO pOOOTH.
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