PELIEH3IA
Ha JucepTaliiiHy poooTy

Ko0G3aps Iropst Bonoaumuposuua
Ha TeMy «30UIbIIeHHS HAJIMHOCTI Ta MOJOBXKEHHS pecypcy

10 ITHUKIB T'1JIpOreHepaTopiBy,
sKa TIpeACcTaBeHa Ha 3100y TTs CTyIeHs JTokTopa dinocodii

B raiy3i 3HaHb 13 MexaHiuHa 1HXeHepis
3a crnenianbHicTio 134 ABialiiiHa Ta paKeTHO-KOCMIYHA TEXHIKa

AKTYaJIbHICTh TeMHU JAMcePTALIl

Ha crorognimHiit 1enp B YKpaiHi T1APOEIEKTPOCTAHIT JAIOTh BArOMY YacTKY
CJIEKTPOCHEPTIi B EHEPrOMEPEKy KpaiHH 1 € Ay’Ke BAXKIIMBUM BUPOOHUKOM €HEpTii.
I sxmo nonenaBHa 'EC BukoHyBasid 31€01IBIIOTO TOMOMIXKHY POJIb MPU MIKOBUX
HABAaHTAKEHHSAX HAa MEPEXKY Ta JJIs KOMIICHCAIIl PEaKTUBHOI MOTY>KHOCTI, TO 3apa3
OJIOKM TiIPOCIICKTPOCTAHIIIA TIPAIIOIOTh B YMOBAaX MAaHEBPOBOTO PEXUMY Ta
YaCTKOBO 3aMIHIOIOTh TEIJIOTEHEPAIIilo.

OckilbkM Maca TEHEpaTopiB IyKe€ BeJIMKa, TO BY3JH, IO CIPUUMAIOTh
BEPTUKAJIbHI HABAaHTAKEHHS B1Jl Barv BCbOI'O IJIpoarperary, NpamtoTh y CKIaJHUX
yMOBaxXx 1 BHMAararmTh IOCWJIEHOTO0 KOHTPOJIO Ha YCIX CTalisX po3poOKu Ta
excruryaraiii. OJHUM 3 TaKUX €JIEMEHTIB TeHepaTopa € IMAM'ATHUK. 3a HUHIMIHIX
YyMOB POOOTH HE 3aBXKIU € MOXKIIMBICTh PETJIaMEHTYBaTH POOOTY T'eHEpaTopiB
3TiTHO TEXHOJIOTIYHUX 1HCTPYKIIHM 3aBOXY-BUPOOHHUKA, YACTO BUMYIIIEHO PIIIEHHS
PO BBIJ arperartiB B p060Ty PUIMAIOTHCS CKCTpeHO B ONEPATUBHOMY PEKUMI,
BHACITIJIOK 9OTO BY3JIH 1, 30KpeMa, I ATHUK, TMPaloTh y IIe OUIbII
HABAaHTAKEHOMY CTaHi, K Y MEXaHIYHOMY, TakK 1 TEMJIOBOMY IUTaHi.

TemmepaTypHi HaBaHTaKEHHS MAlOTh MICIIE 32 PaXyHOK BUIJICHHS Tera B
AKTUBHOMY KOHTYp1 1 BU3HAYalOThCA MapamMeTpaMu poOOTH CHUCTEMH MPHUMYCOBOI
BEHTWJIALIIL. 3a/1a4a 15 KOMILIEKCHA 1 epedadae HeoOX1HICTh PO3TIISLY OKPEMUX
mig3anad, TIOB’s3aHUX 3 BHU3HAYCHHSM TEPMIYHOTO HAMPYXKEHOTO CTaHY
KOHCTPYKIIiH, BILTABOM TEMIIEPATyPHUX ITOJIIB TOIIO.

OT1xe, iCHY€e HarajibHa nmotpeda B po3poOili epeKTUBHUX METO/IIB JOCIIIIPKCHHS
HaIpPY>KEeHO-1e(POPMOBAHOTO CTaHy MM ATHUKA Ta OLIHKKH HOro (HhaKTHYHOTO
TEXHIYHOTO cTaHy. Taka 3a7a4a 0COOJIMBO B HUHIIIHIX YMOBAX € JIyKe aKTyaJbHOIO
1 Ma€ CyTT€BE MPAKTUYHE 3HAYCHHS.

Ouinka OOIPpYHTOBAHOCTI HayKOBHX pe3yJbTaTiB JAucepTamii, ix
JTOCTOBIPHOCTI TA HOBU3HU

Marepianmm, Bukiageni y npuceptarii KoGzapss Iropst Bomogumuposuua,
JO3BOJISIIOTH  3pOOUTH BUCHOBOK IPO OOIPYHTOBAHICTh Ta JIOCTOBIPHICTH HOTO
HAYKOBHX pe3yJbTaTiB. BoHU 3a0e3MedytoThcsi BAKOPUCTAHHSIM CydYaCHUX METOIB
JOCIIIJKEHHSI, 30KpEeMa, Ha OCHOBI METOJIIB TPUBUMIPHOIO KOMI FOTEPHOIO
MOJIeJIIOBaHHS, €()EeKTUBHUX METOJIB OILIIHKUA HAMpPYyKeHO-1e(hOPMOBAHOTO CTAHY
€JIEMEHTIB KOHCTPYKIII TiaporeHepatopiB. Ha ocHOBI eauHOi MeTOm0JIOTIi
BUpIIICHA BaXJIMBAa HAyKOBO-TEXHIYHA IMpoOJieMa, IO TOJIIrae y po3poOiIr
eeKTUBHUX METO/IB JIOCIIIPKEHHS HANPY>KEHO-1e(OPMOBAHOTO CTaHY €JIEMEHTIB



KOHCTPYKLIHM Ta BY3JB I'iiporeHeparopiB. OTpumaHi pe3ysbTaTH € TEOPETUUHOIO 1
IPAKTUYHOK OCHOBOK JUI 1HXKEHEPHUX PO3PAaxXyHKIB MILHOCTI €JIEMEHTIB
KOHCTPYKIiM T€HepaTopiB BEIMKOT NOTYKHOCTI

JIOCTOBIpHICTh OTPUMAHUX PE3yJbTATIB JUCEpTaliiiHOI poboTu  Oyio
BCTAQHOBJICHO MUISXOM IXHBOTO TMOPIBHSHHS 3 aHATITHYHUMHU DPO3B’SI3KaMH, IO
nepeayciM BUKOPHCTOBYIOThCSI TPU  MPOEKTYBAHHI  E€IEKTPUYHHUX  MAIIUH,
OTPUMAHUMHU 32 KJIACHYHUMH 1HXKEHEPHUMH METOAMKAMU, a TaKOX 3 JaHUMHU
CKCIIEpUMEHTAIBHUX  JOCHIKeHb.  Pe3ymbrat  gucepraimiiiHoi  poOOTH
Bukopuctano Ha AT "VkpaiHchki eHepreTu4Hi MammHH" (M. XapKiB) Mpu
MPOEKTYBaHHI HOBUX Ta PEKOHCTPYKIli ICHYIOUHMX €JIEMEHTIB KOHCTPYKIIIN
rigporeseparopiB, 3o0kpema, s JlaictpoBcbkoi ['AEC, [uimpo TI'EC-2,
Kpemenuytpkoi 'EC ta Cepennpoaninporcrkoi ['EC.

HaykoBa HOBM3HA pe3ybTaTiB JUCEPTALIIHOTO TOCHIIKEHHS MOJISTA€ B
HACTYITHOMY:
1. Brepie B po3paxyHKax ypaxOBaHO TeMIEpaTypu Ta BCl HaBaHTAXCHHs, IO
BIUIMBAIOTh Ha MEpioJ] EKCIUTyaTalii T1IpOreHepaTopiB Ta TiApOreHepaTopiB-
JBUTYHIB.
2. Po3po0ieHo MeTo] po3paxyHKy HaIpy>KeHO-IAe(hOpPMOBAHOIO CTaHY OIMOPHHUX
eJIeMEeHTIB (MiAN ATHUKIB) T1IPOTreHEepaTOPiB BEIHMKOI MOTY>XHOCTI Ta MPOBEIACHO
JOCITIDKEHHS MIIIHOCTI IBOPSTHUX M1 ITHUKIB )KOPCTKOTO 1 T1APABIIYHOTO THUIIIB
3a eKCIUTyaTallliiHUX HaBaHTaXKEHb.

aKkajeMiuHOI 100pOYeCHOCTI

3a cBoiM 3MmicTOM amcepraniiiHa pobora 3mo0yBaya Ko6G3aps Irops
BonoaumupoBruua TOBHICTIO  BiAnoBimae CraHgapTy BHINOI OCBITH  3a
cnemianbHicTiIO 134 ABiamiiiHa Ta pakeTHO-KOCMIYHA TexHika. JlucepraiiitHa
poboTa € 3aBepIICHOI0 HAYKOBOIO Tpalleto, a il pe3yJabTaTu CBIIYaTh MPO BaroMUii
0COOMCTHI BHECOK 3/100yBava y HAYKOBUI HAIPsIM aBialliiiHOI Ta paKeTO-KOCMIYHO1
TEXHIKH.

MosxkHa 3poOUTH BHCHOBOK, IO JucepTaniiiHa pobora Ko63aps Irops
BonoaumupoBrya € pe3yibTaToM cCaMOCTIHHUX JIOCTIHKEHB 300yBaya 1 He MiCTUTh
eqieMeHTiB  anbcudikaiii, KoMnusimii, ¢abpukailii, miariaTy Ta 3amo3u4YeHb.
Buxopucrani is1ei, pe3yJbTaTu 1 TEKCTH 1HIIUX aBTOPIB MAIOTh HAJIEKHI OCHIIAHHS
Ha BIIMOBITHE HKEPEIIO.

MoBa Ta cTU/Ib BUKJIAJIEeHHS Pe3yJbTAaTIiB

Huceprarmiitna poOoTa HamMcaHa yKpaiHCHKOI MOBOIO, KOTpa BiAMOBimae
OCOOJIMBOCTSIM CTHJIIFO HAyKOBUX JIOCTI/DKEHb 3 BHKOPHCTAHHSIM TPABHIIBHHX
TEPMIHIB 1 MOHATh, XapakTEpHUX I CTaHAAPTHOI (axoBOi Ta HAYKOBOI
TepMiHoJiorii. J[uceprarniitHa poboTa € IUIICHOIO 1 B HIM JOCATHYTI T€MaTU4YHA
MOBHOTA Ta PO3KPHUTTS rOJIOBHOI HAYKOBOT 171ei aBTOpa. [loani B poOOTI HAYKOBI Ta
MPAKTUYHI TOJIOKEHHS JIOTTYHO BUKJIJIEHI Ta JOCTaTHHO OOIPYHTOBAHI.

JlucepTartist CKIaAa€ThCs 13 BCTYMY, YOTUPHOX PO3/1I1iB, BUCHOBKIB Ta CITUCKIB
BUKOPUCTAHUX JDKEPENl A0 KOXKHOTO PO3UTY 1 3arajlbHUX BHCHOBKIB. 3arajibHUN



oOcar auceprauii cknanae 193 cTopiHok, 3 HUX 161 CTOpIHKM OCHOBHOI'O TEKCTY,
133 pucyHka 1o TeKCTy, 8 TaOaULp 10 TEKCTY, CHUCKIB BUKOPUCTAHUX JIKEPEIT 10
KOXHOTO PO3/ILTy, CyMapHO BUKJIAJICHUX Ha 8 CTOPIHKAX.

VY BeTymi aBTOpOM OOIPYHTOBAHO aKTyaJIbHICTh OOpaHOi TEMU JOCIIIKEHHS,
chopMyIbOBAaHO METY 1 3aBAaHHS JOCHIJKEHHS, a TaKOX OIMHCAHO HAyKOBY
HOBHU3HY Ta MPAaKTUYHE 3HAYCHHsS OTpUMaHUX pe3yibTaTiB. HaBemeHo BigoMocTi
o anpoOaIlio pe3yabTaTiB JUCEPTaIiitHOT POOOTH Ta 0OCOOUCTHI BHECOK aBTOpA.

Y mepmomy po3aiii mpoaHadi30BaHO CBITOBI TEHJCHINTI PO3BUTKY
reHepaTopoOyayBaHHs Ta Cy4aCHOTO CTaHy FeHepyrodoro oOimagHaHHS B YKpaiHi,
MPOBEICHO OTJISJ ICHYIYHMX MaTeMaTUYHUX MOJIelell 1 METOJIB pO3paxyHKIB
HaIpy>KeHO-1e(POPMOBAHOTO CTaHy €JIEMEHTIB KOHCTPYKIII TeHepaTopiB.

Y apyromy po3aiji mpeAcTaBlIE€HO 3arajibHy METOOJIOTII0 MIIHICHOTO
pPO3paxyHKY BY3JIIB 1 IeTajel I1IpOreHepaTopiB BEIUKOI MOTYKHOCTI, IKa BPaXOBY€
0CcOoOIMBOCTI poOOTH TeHEepaTopa 1 3aCHOBaHA Ha PO3B’sA3aHHI KOMIUIEKCY 3a]ad —
TEPMOIIPY>KHOCTI, TEIUIOMPOBIIHOCTI 1 Ta30JWHAMIKU — Yy MeXaxX €JIUHOI
METOJI0JIOT1, 110 TpornoHyeThes. [lokazaHo, 10 iICHYIOUNMH MaTeMaTHIHUH amapar
JI03BOJIsSIE BUKOHYBATH OOYMCIICHHS MIITHOCTI, a HasgBHA 0a3a CKIHYEHUX €JIEMCHTIB
J03BOJISIE 3 IOCTATHBO BHCOKOIO TOYHICTIO OTPUMATH KAPTUHY TEXHIYHOTO CTAHY
€JIEMEHTIB KOHCTPYKIIIi.

VY TpeThoMy po3iJii npecTaBIeHO PEe3yIbTaTH IOCHIIXKEHHS OMIOPHUX BY3JTiB
rigporeHepaTopiB BeauKoi motykHocTi. [lokazaHo, 1Mo HaiOUIBII HAaBAaHTAXKCHUMU
CJIEMEHTaMH, SIKi CIIPUMMAIOTh KOHTAKTHI HaBaHTAXXCHHS, € dKOPCTKI i ITHUKH,
a came TapiIKd 1 OMOPHI OOJNTH. YTOYHEHO JOMyCTUMI 3HAYEHHS HAMPY>KEHb y 30H1
KOHTaKTy, [0 BPAaXOBYIOTH OCOOJMBOCTI T€OMETpii 30HU 3ITKHEHHS TapiIKA 3
6oaToMm. Iy KOPCTKOTO TiaN ITHUKA BCTAHOBJICHO, 0 MaKCHMAaJIbHI 3HAYCHHS
HaIpy>KeHb OCEPEIMHI 30HU KOHTAKTY 00JITa 1 TAPIIIKUA ICTOTHO BIIPI3HAOTHCS B1J
JAHUX AHATITUYHOIO po3paxyHKy. CepenHi X Hampy>KEHHsS B MICII KOHTAaKTy
y3TOJKYIOTBCS 3 HaIlPY>KCHHSIMH, OTPUMaHUMU TIPH aHATITUYHOMY PO3pPaxyHKY, i
HE TICPEBUIIYIOTh JIONMYCTUMHUX 3HAYCHbD.

VY 4yeTBepTOMY PO3iii NPEICTABICHO PE3YJIbTAaTH JHOCIIKEHHS HAIIPY>KEHO-
ne(hOpMOBAHOTO CTaHy UCKa M1 ITHAKA riiporeHeparopa
CepennnonuinpoBcbkoi 'EC notysxnictio 50 MBT 3 nedexkramu, siki BUHUKAIOTh y
mpolieci TpuBajoi ekcruryararii. PO3riasiHyTO THUIM BHYTPINIHIX Ta MOBEPXHEBHX
nedeKTiB, 3a3HAYCHO METOJI MEXaHIYHOTO pO3paxyHKy OCHOBHHX €JIEMEHTIB,
PO3TJITHYTO OCHOBHI IPUYMHY BUHUKHEHHS BIOpaIlii, a TAKOX MPEJACTABICHI METOIN
JUISL  PO3paxyHKYy 1 KpHUTEpil CTOCOBHO BHOOpPY OCHOBHUX HampyXKeHb. 3a
pe3ynbTaTamMu JOCTIHPKCHHS] BCTAHOBJICHO, 10 HANPYXKEHHS HA JIISHIIN Te()EeKTiB
JUCKA TN ITHUKA TMEPEBUILYIOTh MEXY MIIHOCTI Marepialy, a OTpUMaHI
HaIpy>KEHHS NEPEBUILYIOTh JOMYCTUMI B1Jl MEXI1 INTMHHOCTI JJ1s1 00EPTOBUX YaCTUH
riporeHepaTopis.

VY BHCHOBKAX HaBEJEHO IMiJICYMKOBI pe3yJibTaTH MPOBEIACHUX y JIucepTalli
HAYKOBUX JIOCHTIIKE€Hb, [0 y3arajibHIOIOTh BUCHOBKH 32 KOKHHUM 3 1i PO3/LIIB.



HucepTariitna po6ota oopmiieHa BiAIOBIAHO A0 BUMOT, CHOPMYIHOBAHUX Y
Haka3l MOH VYkpainu Big 12 ciuns 2017p. Ne 40 «IIpo 3aTBepaKEHHSI BUMOT 10
oopMIIEHHS AUCEPTALIIi.

IToBHOTA BUKJIa[IeHHS Pe3YJbTATIB J0C/iIKeHb B OIy0JJiKOBAHUX MPaNsiX

3a maTepianiaMu qucepTallii omy0aikoBaHo 13 HayKOBHX Ipallb, 3 SIKUX 3 — 1€
CTaTTl Y HAayKOBHUX IMEPIOJUYHUX BUIAHHAX, sKi 1HAEKcyroThess B SCOPUS Ta
BiJIHECEH1 N0 apyroro kpapTwio (Q2) BigmoBigHo no kiacudikaiii SCImago
Journal and Country Rank; 2 — me crarri, 1mo omyOJikoBaHI B HAyKOBHX
NePIOANIHUX BUAAHHSX IHIINUX JAepKaB; 3 — II€ MaTCHTH.

OCHOBHI TOJIOKEHHS JUCEPTAIIHOI POOOTH MyOJIKYBaJIUCh B BUIAHHAX 3a
TeMaTHUKOI0 pobotn (wHamika i MIIHICTh KOPIYCiB Ta OIIOPHUX CJIICMCHTIB
KOHCTPYKLii rigporeHeparopiB, BicHuK HTY «XIIl»; Merogosnoris po3paxyHKy
rigporeHeparopiB B 3amadax MinHOCTI, BicHUK HTY «XIIl»; IliaBumieHHs
edekTHUBHOCTI rifgpoarperaTiB npu pekoHctpykuli ['EC JIHinpoBcbkoro kackany,
«[impoenepreruka Ykpainu»; Modeling of the Stress-Strain of the Suspensions of
the Stators of High-Power Turbogenerators, The Methods of Three-Dimensional
Modeling of the Hydrogenerator Thrust Bearing, Stress-Strained State of the Thrust
Bearing Disc of Hydrogenerator-Motor, «Computationy; Studying and analysis of
the thermally stressed state of the hydrogenator stator casings by methods of
mathematical modeling, Finite element analysis of high load thrust bearings,
«European Journal of Technical and Natural Science»; Anami3 HanpyXeHOTO CTaHy
CJIEMEHTIB KOHCTPYKIIii TypOoreHepaTopiB nmotyxHicTio 325 MBT, «YepHiriBchka
TOJIITEXHIKAY).

HaykoBi myOmikarii 3700yBada MICTSTh ONKUC HAYKOBUX JIOCIHIIKEHb,
IPOBEICHUX B paMKax JAMCEPTalIMHOrO MONIYKY, aHadi3 CYyTHOCTI MpoOJjemu,
METO/IIB 1 pe3yJIbTaTIB MPOBEICHUX JAOCIIKEHb, @ TAKOK OOI'PYHTOBaHI BUCHOBKHU.
B nHaykoBux mnyOmikamisix 37400yBaya HE BHUSBICHO TMOPYLIEHb MPHUHIIMIIB
aKaJIeMI4HO1 T0OPOUYECHOCT1, BACHOBKH € OPUTTHAIbBHUMU.

TakuM YuHOM, HAayKOB1 pe3yJbTaTH, OINHCAaHI B JAUCEpTaliiHIi pPoOOTI,
MOBHICTIO BUCBITJIEH] Y HAYKOBUX MyOJiKaiisax 3100yBaya.

HepnoJsiiku Ta 3ayBaskeHHsI 10 JUCEPTANiHHOI po0OTH
[To nucepTartiiiniii poOOTI MOKHA 3pOOUTH HACTYITHI 3ayBaKCHHSI:

1. V nepmomMy po3iii HEAOCTaTHHO TTOBHO PO3KPUTO MUTAHHS 1CHYIOUNX
pE3yNbTAaTiB MOJICTIOBAHHS TETUIOTIAPABIIYHUX TMPOIECIB B e€IeMEHTaxX
reHepaTopiB, 30KpeMa, 13 3aCTOCYBaHHSIM CYYaCHUX PO3PaxXyHKOBHUX MAKETIB.

2. Jlpyruii po3nmim  gucepTariii  eno TEepeBaHTAXXCHUH OMHUCOM
napaMeTpiB,  XapaKTePUCTHUK  Ta  KOHCTPYKTUBHUX  OCOOJIMBOCTEM
riiporeneparopa-aBuryna. Hatomicts Oysi0 OM AOLUIBHUM OUIbIIY yBary
MPUIUIATA MaTEMaTUYHOMY arapaTy Ta KOHKPETH3yBaTH TPAHUYIHI YMOBH.

3. He 30BciM € 3p03yMiJiOI0 AOLUIBHICTh BUCHOBKY, IO pPE3yJIbTaTH
pO3paxyHKy  KaMepu TIOpaBIIYHOrO WA SITHUKa 3a  JONOMOTOO
3aMpPONOHOBAHOTO METOAY 1 aHATITUYHOTO METOTY, I00pe y3roJKYIOThCI MIXK
c060t0 (3.5 BUCHOBKH 10 TPETHOTO PO3ILIY).



4. Ha mkam tucky Puc. 3.18 enuHomy 3HaueHHIO TUCKY (8967262,5 11a)
BIJIMIOBIAIOTh Pi3HI KOJBOPU 1 HEMOXXJIUBO Bi3yaldbHO 1ACHTU(]IKYBATH
3HAYEHHA TUCKY BCEpEMHI KaMmep M’ ITHUKA.

BBaxkaro, 1110 MpUBEJEH]1 3ayBa)KEHHS HE € BU3HAYAJIbHUMH 1 HE 3MEHILIYIOTh
3arajbHy HAYKOBY HOBU3HY Ta MPAKTHUYHY 3HAYUMICTh PE3yJbTaTIiB, HE BILNIUBAIOTh
Ha 3arajibHy [MO3UTUBHY OLIIHKY JAUCEPTALIMHOT pOOOTH.

BucHoBoKk npo aucepraniiHy pooory

Braxato, 1o aucepraiiitna po6oTa 3100yBada cTymneHs gokTopa (imocodii
Ko63apss Irops BomomummpoBuya Ha Temy «30UThIIEHHS HAAIMHOCTI Ta
MOJIOBXKEHHS Pecypcy MiAMN SITHUKIB T1APOTEHEpPAaTOPiB» BHUKOHAHA HA BHCOKOMY
HAyKOBOMY pIBHI, HE TMOPYIIy€ MPUHIUIIB aKaJgeMIdyHOI TOOPOYECHOCTI Ta €
3aKIHUEHUM HAayKOBUM JOCIIHPKCHHSM, CYKYIHICTh TEOPETUYHHX Ta MPAKTUIHHX
pe3yNbTaTiB SKOTO PO3B'A3y€ HAYKOBE 3aBJaHHs, 1[0 Ma€ ICTOTHE 3HAYEHHS IS
ramy3i 3HaHb 13 Mexaniuna imxeHepia. [{uceprariitna po6oTa 3a aKTyallbHICTIO,
MPAKTUYHOIO I[IHHICTIO Ta HAYKOBOIO HOBU3HOIO TMOBHICTIO BIJIIIOBIJA€ BUMOIam
YUHHOTO 3aKOHOJABCTBa YKpaiHu, 1o mnependadeni B m.6 — 9 «llopsaky
NPUCYJKEHHSI CTyIEeHs JokTopa ¢inocodii Ta cKacyBaHHA pIIIEHHS pa30BOi
CHeIiai30BaHOl BYEHOI pajid 3aKjajy BHILOI OCBITH, HAYKOBOI YCTaHOBU IIPO
NPUCYJKEHHSI CTyIeHs JoKTopa (inocodiin, 3arBepmxeHoro I[loctaHoBoro
Kabinetry MinictpiB Ykpainu Bin 12 ciuns 2022p. Ned4.

3no6yBau Ko63ap Irop BomoguMupoBud 3aciyroBye Ha MPHUCYDKEHHS
cTymeHs paoktopa ¢imocodii B ramy3i 3HaHb 13 MexaHiyHa I1HXeEHEpis 3a
cnerianpHicTIO 134 ABiamiitHa Ta pakeTHO-KOCMIYHA TEXHIKa.
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