BIII'YK
o(imiifHOTO OMOHEHTA Ha AUCepTaIliiiHy poOoTy
PoxkeBnya AnToHa QJiIeKCaHApPOBUYA
«P0o3po0Kka y10CKOHAJIEHOT0 METOAY PO3PAXYHKY BiTpOeHepPreTHYHHUX

arperariB 3 BepTHKAJbHOIO BiCCI0 00epPTaHHSD,
MO/IaHy Ha 300yTTs CTymeHs JoKTopa ¢igocodii
3a cnerianbHicTio 113 Ilpukinagna maremMaTuka

Jlana pgucepralliifHa poOoTa MNPUCBAYEHA PO3POOI U TECOPETUUHUM
JOCIIIKEHHAM HOBOT'O YIOCKOHAJIEHOTO METOY PO3paxyHKY
BITPOCHEPIreTUYHHUX AarperariB 3 BEPTUKAIbHOIO BICCIO OOEpPTaHHS, a caMe,
potopiB [lap’e, KOTpUil IPYHTY€TbCS Ha ypaxyBaHHI 3MIHHOCTI JIOKaJbHOTO
yucna PeitHosbaca Habirarouoro BITPOBOTO MOTOKY NMPH OOTIKAHHI €JIEMEHTIB
JonaTeu BITpOYyCTaHOBKH.

1. AkTyanbHicTh 00paHOI TeMH aucepTauii, ii 3B'A30K 3 HAYKOBUMH
nporpaMamMu

Cy4acHu# CBIT CTHKA€THCS 3 HU3KOKO II100aJbHUX MPOOJIeM, sIKI POOIISATh
BITPOCHEPreTUKY  HEBIA'€MHOI0  YaCTMHOK  cTparerii  3a0e3neyeHHs
€HEPreTUYHO1 O€3MeKU Ta CTIMKOCTI PO3BUTKY.

OnHa 3 caMHX BEJIMKUX MpoosieM 21-ro cTOMTTS. — 1€ Tyio0aabHa 3MiHA
KJIIMaTy. 301IbIICHHS] BUKU/IIB MMAPHUKOBUX Ta31B, CIPUUYUHEHUX CHATIOBAHHIM
BUKOITHHUX TaJIMB, € OCHOBHOIO IIPUUMHOIO I1i€T mpobsiemMu. EHepris BITpY Hagae
MO>KJIMBICTh MEPEUTH 1O BUKOPUCTAHHS €KOJIOTIYHO YMCTUX JDKEPEN €Heprii Ta
3HU3UTH 3aJIeKHICTh JIOACTBA BiJl BUKONHUX nanuB. Lle 3MeHuIye BUKHIH
BYTJIEKMCIIOTO Ta3y Ta IHIIUX IIKIJJUBUX PEYOBUH, KOTPI CYNPOBOIKYIOTh
BUKOITHI MMaJiUBa CHPHUSIOYM, TAKUM UYHWHOM, YCIIXy Yy OOpoThOi 31 3MIHOIO
KJIIMATY.

[IpuponHi KomaqvHU TManuBa, Takli AK HadTa 1 TPUPOAHHM Ta3, €
0OMEXXECHUMH pecypcaMH, 1 IX 3aracH 3MEHINYIOThCSA 3 KOXKHHM gHeM. EHepris
BITpY, HaBMIaku, 3a0e3leuye pecypcHy CTIMKICTh 1 JO3BOJISiE TapaHTyBaTH
cTallJIbHE €HEepronocTayaHHs y Mail0yTHbOMY, MOIPU OOMEKEHICTh BUKOITHUX
pecypciB. barato ypsaiB KpaiH CBITY BHU3HAIOTh BaXJIMBICTH PO3BUTKY
BITPOCHEPTreTUKH Ta HAAAIOTh PI3HI BUIAU MIATPUMKH, BKIHOYAIOYU (DIHAHCOBI
CTUMYJIM Ta TOJATKOBI minbru. lle nomomarae MpUCKOPUTH 3pOCTaHHS M€l
rayry3i Ta 3poouTH ii OUTBIIT IPUBAOIMBOIO JIJIsl IHBECTOPIB Ta MiAMPUEMCTB.

Otmxe, Ttema «Po3poOka yIOCKOHAJIEHOIO METONYy  PpPO3paxyHKy
BITPOCHEPTETUYHUX arperatiB. 3 BEPTUKAIBHOIO BICCIO OOEpTaHHSI» €
aKTyaJbHOIO HE JIMIIE 3 TEOPETUYHOI TOYKM 30py, a U i 3a0e3nedyeHHs
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TEXHOJIOTIYHOTO Ta  MPOMHCIOBOTO PO3BUTKY. Januit THUI
BITPOCHEPT€TUYHUX arperaTiB 3pydyHO BUKOPUCTOBYBAaTH B aBTOHOMHHX
cucTeMax eHepro3a0e3ledeHHs, 10 Ha JaHUi uac, B yMoOBax Jediluty
eJIeKTpoeHeprii B YKpaiHi Ta ii 3a1eXHOCTI BiJl IMIIOPTY €HEPTrOHOCIIB, € JAyXKe
BaYKJIMBHUM.

2. OcoOuctmii BHecOK 3100yBaya B OTPMMaHHI HAyYKOBHX
pe3yJibTaTiB, HAJAHUX Y JUCepPTAiiHIN po0OoTIi

Cynsun 3 TpeacTaBlICHMX B JUCEpTalliHIA poOOTI 1 B myOsiKaIisix
aBTOpa MarepiajiiB, pe3yJbTaTh PO3PAXYHKOBUX Ta TEOPETHUUHUX AOCITIIKEHbD,
Kl BUHOCATBCA HA 3aXHCT, OTPUMaHI aBTOPOM CaMOCTiiHO. B cminbHHX
nyoiKaisiX JucepTaniiHoi poOOTH  BKIOYEHI HACTYIHI TEOPETHUYHI,
aHaMITU4YHI Ta rpadiyHl pe3yJbTaTdh, OTPUMaHI aBTOPOM: MOCTAHOBKHU 3ajady,
YHCeNIbHI METOJU iX PO3B’s3aHHs, PE3yJIbTATH IX pealtizallii Ha KOMII I0Tepi.

3. CryniHp OOIPYHTOBAHOCTI HAYKOBHMX IO0JIOKeHb, BHCHOBKIB Ta
pPeKOMeHAalii

JUiss noOynoBM MaTeMAaTHMYHUX MOJENEH Yy JucepTaliiHid poOoTi
BUKOPUCTOBYBAJIMCS 3arajJlbHO IMPHUIHATI Yy HaAyIl PIBHSHHS 3aKOHY PO 3MIHY
KUIBKOCTI PyXy TpPH B3a€MOJIIi CYIIJILHOIO CEPEOBHUIA 3 TBEPAUMHU TUIAMH.
OOTrpyHTOBaHICTh 1 JOCTOBIPHICTH OJIEP)KAaHUX PE3yJbTaTIB 3a0€3MeuyeThCs
KOPEKTHICTIO MIOCTAaHOBOK 3a]1a4, BUKOPUCTAHHSAM anpoOOBaHUX MAaTEMaTUYHHUX
MojeNneld 1 JOCTaTHRO TOYHUX METOMIB PO3PaXyHKY BITPOCHEPTETUUHUX
YCTaHOBOK.

4. CTyniHb HOBH3HHM Ppe3yJbTATiB, IX TEOPeTHYHE Ta IPAKTUYHE
3HAYeHHH

HoBi pesyapTatu  aucepTamiiHOrO  JOCHIDKCHHS  IOJISATal0Th B
HACTYITHOMY.

B nBoamckoBi# OJTHOCTpYMEHEBIN aepoaMHAMIYHIA MOJIE1 TeUii MOBITPS
HABKOJIO BITpoarperara BIIEpIIE€ BpPaxOBAaHO HASBHICTh TPaBEpPC SK €JIEMEHTIB
BITPOYCTAHOBKH Y BUTJISIII PI3HUX KIACUUHUX CUMETPUUHUX MPODUIIB.

Po3po6ieHo HOBY, YJIOCKOHAJIEHY IMOPIBHSHO 3 BIJOMHUMHM paHille,
METOJIMKY PpO3PaxXyHKy EHEpPreTHYHHUX XapakTepucTuk portopy Hap’e 3
ypaxyBaHHSAM 3aJI&KHOCTI JIOKAJbHUX  aCPOJUHAMIYHUX  XapaKTEPUCTUK
€JIEMEHTIB JIOMATI BiJl JOKAJIBHOTO uucia PeltHonbica, TOMI SK y TOTEPEIHIN
«KJIACWYHI» NBOJUCKOBIN CXeMi pO3paxyHKY BEPTHKaIbHO-OCHOBHX BITPSHUX
JIBUTYHIB HE BPAXOBYETHCS TOM (DaKT, 1110 OKPEMI €JIEMEHTH JIONaTi 00TIKAIOThCS
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KOXKEH 31 CBOEIO BIJIHOCHOIO MIBUKICTIO HAO0I1KHOTO MOTOKY 1 TOMY
KOXXEH €JIEMEHT JIONaTi Mae€ CBOE OCOOHCTE JIOKaJIbHE MICIIEBE YHUCIIO
Pentnonbpca.

CTtBOpeHO TpOorpaMHUN MOIYJb JJIA PO3PAXyHKY BITPOTCHEpAaTOpa THUITY
Hap’e, KOTpuil 103BOJSIE 33aBaTH TIIbKU TJI00aNbHI TEOMETPUYHI MapamMeTpu
BITPOYCTAaHOBKHM Ta oOupaTu mpodiiab i3 BXe ompanboBaHux, a came: NACA
0012, 0015, 0018, 0021, a Takox J03BOJSE A0JIaBATH HOB1 Mpodiii — MUITXOM
BHECEHHS  aepOJIMHAMIYHUX  KOe(]illlEHTIB Yy BXE  CTBOpeHy  0azy
aepOIMHAMIYHUX XapaKTEPUCTUK MPOod1iTiB.

[IpoananizoBaHo BILJIUB Ha CHEpreTUyH1 XapaKTEePUCTUKU
BITpOreHepaTopa KyTa YCTAaHOBKH JIOMATI, KITBKOCTI JIONATeH, TOBKUHUA XOPAH
pod1Iro JIoNaTi TOLIO.

BcraHoBiieHO, 1[I0 BapilOBaHHS KyTa YCTAHOBKHM JIONaTi MOXe OyTu
PEKOMEHJOBAaHO  JJi1  MIABUIIEHHA  €(PEKTHUBHOCTI  pOOOTH  OCHOBUX
BITpOTE€HEpATOPIB. 3apONOHOBaHA METOOJOTIsI MOKe OyTH BUKOpHUCTaHa IS
MOJANIBIINX JIOCHTIIPKEHb, MOB'A3aHUX 3 MPOEKTYBaHHSIM Ta (HYHKIIOHYBAaHHSIM
BEPTUKAJILHO-OCbOBUX BITPOTEHEPATOPIB.

5. IlpakTu4yHe 3HAYEHHS OTPUMAHUX pPe3yJbTaTIiB

[IpeacraBneni B auceprauiiiHiid poOOTI aBTOpa AHAIITUYHI BUpPA3d Ta
nporpamMHi KOAW Jal0Th 3MOTY JOCHIJUTH BIUIUB PI3HUX T'€OMETPUUHUX
napameTpiB Ha poOOTy BiTpoycTaHOBKH. OTpUMaHI TEOPETHYHI Ta aHATITHYHI
JaHl MOXYTb OyTH B3STI 3a OCHOBY TMpHU TMPOBEJACHHI MOJAIBIIUX
€KCIIEPUMEHTAJIbHUX JIOCHTIIPKEHb Y rajy31 BITPOCHEPTeTUKH.

AHaniTUYH1 pIBHSAHHSA Ta pe3yJbTaTh Li€i poOOTH MOXKYTh OyTH
BIIPOBA/PKEHI y HaBUaJbHOMY IIpolieci Ha Kadeapl aeporiipOMEXaHiKu Ta
eHepromaconepeHocy JIHIMPOBCHKOTO HAIIOHAJIBHOTO YHIBEPCUTETY 1MEHI1
Onecs ['onuapa.

6. BUCHOBOK mNpo MNOBHOTY ONMYOJIIKyBaHHfI OCHOBHHMX II0JIOKEHb
aucepramii

PesynbTaTn mpoBeneHMX JOCTIKEHb OynM TiagaHi amnpoOarii Ta
OTpUMaJ MO3UTUBHE BU3HAHHS HAa HAYKOBUX CEMIHApax 1 Ha MIKHApOJHUX Ta
BITUM3HSIHUX HAYKOBO-TIPAKTUYHUX KOH(PEPEHIIISX.

OcHOBHI pe3ylnbTaTh  JAWCEPTaliiHOi PoOOTH omyOJikoBaHO B 9
JIPYKOBAHUX MPAISX, 13 AKX | cTaTTsS B HAYKOBHUX (paXOBHX BUIAHHIX YKpaiHU
kareropii b 3 ¢i3uko-maTemaTHYHNX HaykK, 2 CTaTTi y (PaxoBUX BHUIAHHSIX
VYKkpainu, 2 cTaTTi B 1HO3EMHHUX JKypHaJlax, SIKI 1HAEKCYIOTbCA B 0a3l JaHUX
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SCOPUS.  onmaTtkoBi  pe3ynbTaTd omyOJiikoBaHO B 4 30ipkax maTepiaiiB
KOH(pepeHIIii y hopmi Te3 I0TOBIICH.

3a3HaveHi myOuiKalli JOCTaTHbO MOBHO PO3KPUBAIOTH OCHOBHHM 3MICT
TUcepTaIiitHoi poOoTH.

7. AHAJIi3 OCHOBHOI'O 3MiCTy po0doTH

VY nepmomy po3aidi 1i€i guceprainiifHoi poOOTH KOPOTKO PO3TISTHYTO
HasBHY 1H(OpMAIIito 11010 3apOIKEHHS Ta 1CTOPIi PO3BUTKY BITPOCHEPIE€TUIHOT
rajiysi, MAKPEeCcIeHO aKTyaJbHICTh BUKOPUCTAHHS BITPOECHEPTreTUKH B YKpaiHi.
ChopmoBano mepeBarn potopiB Jlap'e Ham I1HIIUMU BITPOYCTAHOBKAMH,
HABEJCHO OCHOBHI TMapameTpu BiTpoaBHUTryHiB. [IpoanamizoBaHO AeKiiIbKa
ICHYIOUMX MaTEMaTHYHUX MOJIETCH pO3paxyHKy BEPTHKAIBHHUX BITPOYCTAHOBOK
Ta BIJ3HAYEHO, 110 OCHOBHOIO MEPEBAror0 IMMYJbCHUX METOJIB HaJl METOJaMU
YHCEJIBHOIO IHTErPyBaHHs € BIAHOCHA MPOCTOTAa MOPIBHAHO 3 BUKOPUCTAHHSIM
YHCEIbHUX METOJIB PO3B’s13Ky AudepeHuianbHux piBHsIHb Har’e — Ctokca, a
TaKOXX TMPHUUHATHA TOYHICTh BHU3HAYEHHS EHEPreTHUUYHUX XaPaAKTEPUCTUK
BITPOYCTAHOBOK.

Y npyromy po3nijii auceprailii HaBeJIGHO T€OMETPHUUYHI Ta KiHEeMAaTHU4H1
napamMeTpu €JIEMEHTIB BITPOHEPreTUYHOI YCTAHOBKM — JIOmaTed 1 TpaBepc.
[IoOynoBaHo cucteMy piBHAHb I 3B'SI3KY MK IIBUIKICTIO HaBITPSHOL 1
MIJBITPSHOT YaCTUH 3a7aHOT0 00'eMy BITPOBOi TypOIHM 3T1IHO 3 JIBOJUCKOBOIO
IMITYJIbCHOIO TE€OPI€10, BPaXOBYIOUM 3MIHHICTh Ynciia PeitHob/ca B 3a/1eKHOCTI
BiJI TIOJIO’KEHHS JIOTIATI Ta HAsIBHICTh TPABEPCIB SIK €JIEMEHTIB BITPOYCTAHOBKH Y
BUTJISIAL PI3HUX KIIACMYHUX CUMETPUYHUX NPODLIIB.

Y TperboMy poO3aijli TIPEACTAaBICHO PO3PAaXyHKH EHEPreTUYHUX
XapaKTEPUCTUK BITPOJABUTYHA 3 YpaxyBaHHSIM 3MIHHOCTI JIOKaJbHOTO 4YHUCIA
PeliHonbAca B 3aJ€XKHOCTI BiJI BUKOPHUCTAHHS PI3HUX KIACHMYHUX NpOodUIIB
NACA. Hamano po3paxyHKH BITPOABUTYHA TMPU PI3HUX TECOMETPUUHUX
napaMeTpax BITPOYCTaHOBKH, IPU LIbOMY BPaXOBaHO MOXKJIMBUN KYT YCTaHOBKH
jomari. Pe3ynpTaTi po3paxyHKiB MOKa3ald, 110 TEpeIHs KpoMKa mpodiiro Mae
OyTH BiAXWJIEHA B CEpeANHY BITPOKOJIECA, TAKOX KOEQIIIEHT MOTYKHOCTI
BITPOYCTAaHOBKHM TIpU JESKUX TEOMETPUYHHUX IapamMeTpax BiTporeHeparopa
MO>Ke 301JIbIIIYBATUCS B 3aJICKHOCTI BiJl KyTa YCTAHOBKH Jionati. TakuM 4uHOM
OTPUMAHO, MO0 KyT YCTAaHOBKH JIOTATi € MEPCIEKTHBHUM IHCTPYMEHTOM IS
YIpaBIIHHS TPOAYKTUBHICTIO BITPOYCTAHOBKHU 3 BEPTUKAIHHOIO BICCIO 00EPTY.

Y BucHOBKax Cc(HOpMYJIbOBAaHO OCHOBHI TEOPETHUYHI pPE3yJbTaTH
JOCIIJKEHHST TMpoOJeMU BpaxyBaHHS 3MIHHOTO 4wcia PeitHombaca yis
PO3paxyHKiB eHepreTUYHUX XapaKTEPUCTUK BEPTUKAIBHO-OCHOBHUX
BITPOT€HEPATOPIB, MPOAHATI30BAHO BIUIMB KyTa YCTAaHOBKHM JIONATi, F€OMETpIi



BiTpOreHepaTopa, BA3HAYCHO Jiama30Hu iX 3MiHH, [0 MOXXE MaTH MPaKTHIHUN
1HTEepec.

8. Oninka cTpyKTYypH aucepraunii, MOBH Ta CTHIK0 BUKJIAJACHHS

JHuceprariitHa po60oTa CKJIaTa€eThCS 3 aHOTAIll, BCTYMY, TPhOX O3B,
BUCHOBKY W CHHCKY JITepaTypH, SKUM MIicTUTh 81 HaliMeHyBaHHA. Takox
pobota MicTuTh 4 moaaTku. 3aranbHUN oOcsr auceptaiii — 158 cropiHok, 77
PHCYHKIB.

Texcr nucepranli HamucaHO YKPAiHCHKOIO MOBOIO 3 BHUKOPHCTAHHSIM
Cy4JacHOI HayKOBOi TepMiHOJOT1. Buknanenus matepiainy B poOOTi € JOTIYHUM
Ta BIANOBIJA€E BUMOraM HAyKOBHX IIpallb, a 3MICT pOOOTH BHUCBITIIIOE OCHOBHI
pPE3yNbTaTH HAYKOBHUX JOCIIKEHb.

9. 3ayBameHHs 11010 3MiCTy AUCEPTALIL

[To nuceprariiiiniif po6OTI MOXKHA 3pOOUTH HACTYIIHI 3ayBaKCHHS:

1. ¥V nucepramii Bapto Oyno O, Ha Hally AYMKY, HPHUBECTH CXEMH
JEKUIBKOX ICHYIOUMX MPOCTOPOBHUX KOH(irypauiii potopis [ap’e 3 TpaBepcamu
JUTSl IPOSICHEHHA (POPMU TOCTIA)KYBaHUX 00JacTel Teuii.

2. B po6oTi He mosicHeHO, YuM 00yMOBJIEHO BHOIp caMe 4 CUMETPUYHUX
npodimie NACA: 0012, 0015, 0018, 0021 mpu dopmyBaHHI aBTOpOM Oasu
JAHUX 10 MPOPUISIX 1 1X XapaKTepUCTUKAX.

3. He Bkazano, siki iCHYIOTh MOKJIMBOCTI JJI PO3IIUPEHHS HAsIBHOT 06a3u
JaHUX MO0 MNpopuILX, YU MOXKYTb OYTH BUKOpPUCTaHI NpoduUll 3 BUTHHOM
CepeIHbOI JIHIi.

4. 3aranbHa 3aJ€XHICTh aepOAMHAMIYHUX KOE(ILIEHTIB Bl KyTa aTaku
s mpodimo NACA 0018 He moxke OyTH BIJIHOBJICHA uepe3 OOMEKECHHI
Jiarma3oH 3MiHU KYTIB aTaKH BIIIOBIIHO 10 puc. 2.7, 2.8.

5. Ile 3ayBakxeHHs YaCTKOBO BUXOJHTH 3a PaMKH JaHOI JUCEPTaIliMHOL
poOOTH, TpOTe B MaOyTHROMY CJiJl 3ICTABUTH PO3PAXYHKOBI 3HAUYCHHS
CHEPreTUYHUX XapaKTEPUCTUK BITPOYCTAHOBOK 3 EKCIEPUMEHTAJIbHUMHU
JTAaHUMH.

3a3HaueHl 3ayBa)KCHHS HE 3HIDKYIOTh 3arajibHy TO3UTHBHY OIIHKY
JYcepTaliitHol poOOTH.

10. BignoBigHicTh aucepTramii cnemiaJbHOCTI, 3a $KOIK BOHA
MOJAAETHCA /10 3AXUCTY

Huceprauiitna po6ora PoxxkkeBuua AHTOHa OJeKCaHApPOBMYA HA TEMY
«Po3po0Kka yTOCKOHAJIEHOTO METO/Iy PO3PaXyHKY BITPOECHEPI€TUYHUX arperaTiB
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3 BEPTHKAJIbHOIO BICCIO OOEpTaHHA» MOBHICTIO BiINOBimae cremiarbHOCT
113 IlpuknagHa MaTeMaTuka.

11. 3araJibHi BUCHOBKH

Buknanene nemMoHCTpye, mo aucepraniitaa po6ora Poskkesrda AHTOHA
OnekcaHzipoBrda € pe3yslbTaTOM CaMOCTIHHOTO Ta 3aBEpIIEHOTO HayKOBOT'O
JIOCIIJUKeHHS. BoHa XapaKTepusyeThest akTyalbHICTIO 06paHoi TeMH, HayKOBOIO
HOBHU3HOIO Ta YiTKUMH BHCHOBKaMH. TeMaThka poGOTH IOBHICTIO BiMOBimae
crierianbHocTi 113 Ipuknagaa MaTemMaTuka.

Braxaro, 1110 IucepTalliina poborta PoxkeBuua AHToHa
OnexcannpoBu4a, TpeacTaBieHa Ha 3700yTTsS CTyTeHs TOKTopa ¢inocodii 3a
cnenianeHicTio 113 Ipuknagaa MaTeMaTHhKa, BIJIOBINA€ BCTAHOBIEHHM
BUMoOTaM BinnoBigHo Hakasy MOH Vkpaimum Ne 40 Bim 12.01.2017 p. «IIpo
3aTBEPIDKEHHS BUMOT' 10 O(opMmIleHHs aucepranii», «[lopsaky HpucymKeHHs
CTyIeHs HOKTopa ¢inocodii Ta ckacyBaHHs pillleHHS pa3oBOi CIIEI[iali30BaHO]
BYEHOI pajyl 3aKiajiy BMIIOI OCBITH, HAyKOBOI yCTaHOBH IIPO IIPUCYDKEHHS
cTynens fokropa ¢inocodii» (Ilocranosa KaGinery MinicTpis Yipaiun Ne 44
Bif 12 ciunst 2022 p. 3i 3mimamu Bix 21.03.2022), a ii aBrop PoxkeBrnd AHTOH
OseKCanpOBHY  3aCIyTOBY€E IPHUCYDKEHHS HAyKOBOTO CTyIIEHS JOKTOpa
(inocodii 3a creniansHicTio 113 IpukiagHa MaTeMaTHKa.

Odiuiiiauii ononenr,

JIOKTOp TEXHIYHUX HayK,

CTapIIMi HAyKOBUU CITIBPOOITHHK,

IPOBIAHUM HAyKOBUH CITiBpOGITHUK

BiITY TUHaMIKH TiIpoMeXaHIYHUX

1 BibposaxucHuX cucteM [HCTUTYTY

TEXHIYHOT MEXaHIKH

HanionansHol akanemii Hayk

VYkpainu i Jlep)kaBHOro KOCMi4HOTO /-

areHTCcTBa Y KpaiHu i IOpiii KBAIIIA
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