BIAI'YK
o(iIiITHOTO OMOHEHTA Ha AUCEPTAIiiHY POOOTYy
CrpemboBcrkoro Bonoaumupa BacunboBuua
«OnTuMizaliist TPAaEKTOPii pyxy KOCMIYHUX 00’ €KTIB
B aTMoc(epi 3emili 3a TeIIOBUM YUHHUKOMY, TIOJJaHy Ha 3100y TTs
cTyneHs nokTopa ¢inocodii 31 cnerianbHocTi 113 [puknagna maremaTrka

AKTYaJIbHICTh TEMH JOCTiIKEHHS.

Ha croronmHimHii JeHb HAKOTMMYEHHS] KOCMIYHOTO CMITTSI HA HABKOJIO3EMHHX
opOiTax mepeTBopuiIacs 3 MOTEHIIIHOT 3arpo3u Ha TOCTPY MpoodIIeMy, sika moTpedye
HOBITHIX pimeHb. HekoHTponboBaHEe 3pOCTaHHS KIUIBKOCTI HE()YHKIIOHYIOUHX
00'€KTIB CTBOPIOE 3HAYHI PU3UKH JJISI YUHHUX Ta MaiOyTHIX KOCMIYHHMX MICIH.
OnHuM 13 HaWOUTBII TEPCHEKTUBHUX HANpPsMIB 3MEHLIEHHS L€l 3arpo3u €
KOHTPOJIbOBaHE 3BeZIcHHSI kocMiuHUX 00'ekTiB (KO) 3 opOiT ajis iX MOJaIbIIoro
3ropsHHsd B armocdepi. HaykoBo-mpakTuuHi 3amadl, $Ki [OCTaBIEHI Yy
qUcepTaliiiHii  poOoTi, 30KpeMa, BHMAaraloTh BHU3HAYE€HHS Ta OOIPYHTYyBaHHS
TPAEKTOPIH, sIKI O rapaHTyBaju MOBHE TePMIYHE pyWHYBaHHs 00'ekTa O€3 MaJliHHS
MO0 yJIlaMKiB Ha MMOBEPXHIO 3eMJIL.

3aKOHOMIPHOCTI KJIACHYHOI MEXaHIKH Ta TEPMOJWHAMIKU, 3 1HHOBAIIHHUMU
HaIpallOBaHHSIMHU HOBITHIX OOYHMCIIIOBAJIBHUX TEXHOJIOTIH TOKJIAJEHO B OCHOBY
BUPIIIEHHS I[i€] ONTUMI3AIlifHOT 3ada4l. 3acTOCYBaHHS METOMIB IITYYHOTO
IHTEJIEKTY, 30KpeMa TNIMOMHHOTO HaBYAaHHS Ta TCHETUYHUX aJITOPUTMIB, CTBOPIOIOTH
CydyacHI HampsiMH Yy CTBOpPEHI €(EeKTUBHMX KOMIUIEKCHUX TIJIXOAIB 10
BIOCKOHAJICHHSI ~TEXHOJIOT1M BHJAJECHHS KOCMIYHOTO CMITTA. BaXiIuBicTh
3a0€3MeUeHHs] EKOJIOTIYHOI Oe3MeKM KOCMIYHOTO TPOCTOpPY MiIATBEPIAKYIOTh
CBOEYACHICTh i aKTYyaIbHICTh AUCEPTALIIHOI pOOOTH.

3B'130K po00TH 3 HAYKOBUMM NPOrpaMaMH, IJIAHAMH, TEMAMH.

HuceprariiiiHe IOCTII)KEHHS BHKOHYBAJIOCS B paMKaX 1HJIUBITYaJbHOTO
MJIaHy MIJATOTOBKM acmipaHTa Ta BIAMNOBIAHO 10 TEMAaTUKU JIEPKOIOMKETHOTO
npoekty «Teopernune 1 eKcriepuMeHTaIbHe OOTPYHTYBaHHS aBTO(AKHUX CHUCTEM
BIJIBCJCHHSA KOCMIYHHUX OO'€KTIB 3  HHU3BKMX  HABKOJIO3EMHHX  OpOIT»
(Ne 0120U102254) uro ¢inancyBanack MiHICTEpCTBOM OCBITH 1 HAyKU YKpaiHU B
JIHInpoBCRKOMY HalliOHalIbHOMY YyHiBepcuteTi iMeHi Omnecs Tonuapa MOH
VYkpainu.

Metoro nuceprauniiinoi po0oTH € po3poOKa IHTETPOBAHOI METOIUKH, IO
3/laTHa TIPOTHO3YBaTH MaKCHMaJlbHI TEIJIOBI HABAaHTAXXEHHS Ta ONTHUMI3yBaTH
TpaekTopHi nmapamerpu g KO, siki BXoasaTe B atMocdepy 3emili, UISIXOM CUHTE3Y
METO/IIB MAIIIMHHOI0 HAaBYaHHS Ta TEHETUYHOI OIITUMI3aIli].

JI71st TOCSATHEHHS! MOCTABIIEHOI METU B pOOOTI ChOPMYIHLOBAHO Ta BUPILIEHO
I’ SITh HAYKOBO-TIPAKTUYHUX 33/1a4, & CaMe:

- BHUKOHATH AaHAIITUYHUN OMISAJ Cy4YaCHUX MaTeMaTHYHUX MOZENel Ta
IHKEHEpHUX  METOMAIB  MPOTHO3yBaHHS  aepoAauHamiuHoro  Harpisy KO;



imeHTuikyBaTH TiA3adadl, y MeKaxX SKUX TPAAUIINAHI TIAX0AUM MOTpeOyroTh
YTOYHEHHS BUXITHUX JAaHUX, & TAKOK HAIMIPHUX OOYUCITIOBATILHUX PECYPCiB;

- copMyBaTH pENPE3CHTATUBHUM JlaTaceT, IO OXOIUIIOE TPAEKTOPHI,
reoMeTpuyHi Ta ¢izuko-mMexaHiuHi xapakrepuctuku KO; 3a0e3neuntu momnepenHio
0o0poOKy JaHUX IIUISIXOM OYHMILIEHHS, HOpMali3allli Ta TeHepallii po3MIHPEHUX
KOMO1HAIII} BUX1AHHUX MMapaMeTpiB JJIs MOAATBIIOr0 BUKOPUCTAHHS Y MOJICTIOBAHHI;

- poO3poOWTH Ta 3MIMCHUTH HABYAHHS MOJETEH MAIMHHOTO HABYaHHS 3
MOJAJIBIIIOID  OITIHKOIO 1X €(EKTUBHOCTI; MPOBECTH IMOPIBHUIBHUN aHami3
ANTOPUTMIB 1 BU3HAUYUTU ONTUMAJBHY apXITEKTypy ISl PO3B'SI3aHHS MOCTaBICHOT
3aJ1aui;

- peamidyBaTH TCHETHYHHUNU aJNTOPUTM JJIA TONIYKYy ONTHMAaJbHUX
TPAEKTOPHUX TApaMeTpiB, IO 3a0e3MEeUyI0Th MAaKCHUMIZAI[I0 I1HTETPAIBHOTO
TEIJIOBOTO HABAHTAKEHHS B MEKaxX KPUTHIHOTO iHTEPBAIY;

- BJIIOCKOHQJIMTHU PEKOMEHJAIlli 100 BHOOPY IMOYATKOBHUX YMOB BXOIy B
armocdepy mia tunoBux kiaciB KO; chopmynroBaTH MpakTHYHI BKa31BKU JUIS
MPOEKTYBAHHS MiC1ii aKTUBHOTO 200 KOMOTHOBAHOTO BUJIAJICHHSI KOCMIYHOTO CMITTS
3 ypaxyBaHHSIM BIUIMBY TEIJIOBOTO YNHHUKA.

Yotupu po3aiiu, 3 SKUX CKIAIAEThCs AUCEPTAllis, IIJIKOM BlJ0Opa)KkarOTh
KOXKHY 31 c(hOpMyJIbOBaHUX 3aj1ad. BBaxkaro, 1110 OCHOBHY METY pOOOTH JOCITHYTO.

HaykoBa HOBH3HA oO/ep:KaHMX Pe3yJIbTATIiB TIOJATAE Yy 3aCTOCYyBaHHI
nepeaoBUX MiAX0/1B Ha 0a31 TEXHOJIOTIH MITYYHOTO 1IHTENIeKTY. Briepire B po6oTi:

- 3aIPOINIOHOBAHO KOMIUIEKCHY MOJIENIb MAIIMHHOTO HABYAHHS IS OLIHKHU
TerioBuX HaBaHTaxkeHb Ha KO mif yac iioro pyxy B armocdepi 3emi, 110 103BOJIsIE
MPOBOAUTH BCEOIUHMI aHaJi3 BIUIMBY TPAEKTOPHUX MapaMmeTpiB Ha (GopMyBaHHS
TEIJIOBHX ITOTOKIB;

- po3pobneHo TiOpuAHUI O00YHCIIOBATBHUN (DPEHMBOPK, IO I1HTErpye
BHCOKOTOYHI IMPOTHO3M TEIJIOBOTO MOTOKY, OTPHUMaHi 3a JOIOMOT0I0 HEHPOMEpEexi,
3 TOTY)KHHUM MEXaHI3MOM TJI00ajibHOI OnTUMI3alii Ha OCHOBI TE€HETHMYHOTO
anroputMy. lle mo03Bosisse BU3HAuaTH OO0 €KTH, ISl 3HUIIEHHS SKUX JOLLIBHO
BUKOPHCTOBYBATH BIJIBEJICHHS B aTMOC(EpPY 3eMJI1, OCKUIbKU 3a0€31eUy€eThCs TOBHE
3TOpsiHHS 00'€KTa 6€3 YTBOPEHHS HEOES3MEYHNX YIaMKiB.

IIpakTuyHe 3HAYeHHs1 POOOTH TIOJsITa€ y  HaJaHHI  TOTOBOTO
IHCTPYMEHTApPII0 JUIsl MPOEKTYBAHHS MICI 3 aKTUBHOTO BUJAJICHHS KOCMIYHOTO
CMITTA. 3alnponoHOBaHA METOAWMKAa MOXKe OyTH BHUKOpPUCTAHa Jigi BUOOPY
ONTUMAJIbHUX TIapaMeTPiB BXOy B aTMocdepy, 0 TapaHTye Oe3reyHe 3HUIICHHS
00'exTiB. Pe3ynbraru JOCHIIKEHHSI € OCHOBOIO JIJII CTBOPEHHS aBTOMAaTHU30BaHUX
NPOrpaMHUX KOMIUIEKCIB, $KI TOE€IHYIOTh QJIrOPUTMHU ONTHUMI3alii, MoJeml
TMOMHHOTO HaBYAHHS Ta TETJIOBOI pyHHAIlT I MIATPUMKN MPUAHATTS PIlIEHb Y
peansHOMy daci. KpiM TOro, pobGora Mae OCBITHIO IIHHICTh $K HPUKIA]
MDKJIACIUILUTIHAPHOTO JI0CJTIIKEHHS.



OOrpyHTOBAHICTH i JOCTOBIPHICTL HAYKOBHUX I10JI0K€Hb, BHUCHOBKIB I
peKoMeH/Ialliil, AKi BUHECEeHO HA 3aXUCT JUCEPTALIIHOIO TOCTiIKEeHHS.

OCHOBHI ITOJIOXKEHHS Ta BUCHOBKH, 110 TIPEJICTaBJICH] B JUCEpTalliifHii poOOTI
HAyKOBO OOIPyHTOBaHi. JlOCTOBIpHICT OTPHUMAHMUX PE3YJbTATIB 3a0€3MeUy€eThCS
3aCTOCYBaHHSIM B paMKax (pyHIaMeHTaldbHUX (PI3MUHUX 3aKOHIB 1 MPUITYIIEHb 1
KOPEKTHHX MAaTEeMaTHYHUX TiXOJIB, BAKOPUCTAHHAM METOMIB 1 aJTOPHUTMIB, IO
MalOTh HaJIe)KHE TEOPETUIHE OOTPYHTYBaHHS Ta HE Cylepedarh 3aralbHOBU3HAHUM
HAyKOBUM MOJIOXKEHHSAM. J{0/1aTKOBY HaJlIHICTh 3a0€3MeUeHO KOHTPOJIEM TOYHOCTI
o0unCIIeHb, BaJiIali€l0 MOJIEeH Ha He3aJIeKHUX BUOIpKax.

HuceprariitHa poOoTa BiJIIOB1Ia€ BUMOTaM J0 TOCIIIKEHb JAHOTO PiBHS.

Iyonikanii Ta ocodncTHII BHECOK 3100yBava.

3a TeMoto aucepTallii onyomikoBaHo 4 crarTi. JBi cTarTl y (paxoBUX BUAAHHSIX
VYkpainu kareropii b, ogHa craTTs y BUuianHi kateropii A (Scopus) Ta ogHa J0TMoBiIb
y Marepiajgax Mi>KHApOJHOTO KOHrpecy (Scopus).

OcCHOBHI pe3y/bTaTy AUCEPTallli OTPUMAHO aBTOPOM CaMOCTIHHO.

Crpykrypa Ta odopmiieHHsI podoTH. JlucepTallis CKIaIaeTbes 31 BCTYIY,
YOTHUPHOX PO3JILIIB, BACHOBKIB, CHMCKY BUKOpHUCTAHOI JiTeparypu (195 mxepen) Ta
nonatkiB. Pobota mictuth 40 pucyHkiB Ta 15 Tabnuiib. 3arajJbHui 00CSAT CTAaHOBUTH
154 cTopiHku, 1110 BIANOBiAa€ BUMOraM OCBITHbO-HayKOBOi nporpamu «lIpukianna
MaTeMaruka». Pobora odopmiieHa BIANMOBIIHO /10 YMHHUX CTAHJAPTIB, HAMKMCaHa
4iTKOI0O Ta (haxOBOK MOBOIO. Marepiai BHUKJIAJEHO JIOTIYHO Ta TMOCIHI0OBHO,
3a0e3Mmeuyroun HUTICHICTh Ta 1HPOPMATUBHICTH BUKIIATY.

VY BcTyIi aBTOp OOIPYHTOBAHO JIOBOAUTH aKTyaJIbHICTh BUOPAHOT TEMU, YITKO
BH3HAYA€E METY, 3aJ1adi, 00'€KT 1 MpeIMET JOCTIHKEHHS, @ TAKOXK BUCBITIIFOE HAYKOBY
HOBU3HY Ta MPAKTUYHY I[IHHICTH POOOTH.

VY nepiiomy po3aun HagaHO CUCTEMHHMH aHaITUYHUM OMISJT Cy4acHUX
IMIXOIB 10 OLIIHKH TEIUIOBUX HABAHTAKEHb Ta TEXHOJIOTH BUAAJIEHHS KOCMIYHOIO
CMITTS. ABTOp JEMOHCTPYE TIPYHTOBHY OOI3HaHICTh 13 CYYaCHUM CTaHOM
JOCITII>KEHb, KPUTUYHO MTPOAHAIII30BAHO CYTTEBUIM MACHB HAYKOBHUX JIKEpeET.

Hpyruil  po3ain  OpUCBIYEHO po3poOll  MaTeMaTH4YHOI MOJAENl  pyXy
opOiTanpbHOTO 00’€KTY B arMocdepi 3emii, IO TPYHTYETbCS Ha BiAMOBIIHHX
GIBUYHUX TPUHIMNAX. 3 BUKOPUCTAHHSM i€l mMojeni chopMyanL0BaHO 3ajadi
ontuMizaiii. OOrpyHTOBaHO BHOIp TIOpUIHOTO MIAXOAY, IO TOEIHYE
HEHpOMEpeKeBE TMPOTHO3YBAaHHS Ta TEHETHYHUN aJrOpUTM 3 BU3HAYEHHSIM
JOMYCTUMHUX JI1ana3oHiB mnapamerpiB. IIperncraBneni Marepianud cCBig4yarh Mpo
JIOCTATHIO TEOPETUYHY IMIArOTOBKY 3700yBada, OOI3HAHICTh 13 KIACUYHUMHU
MiIX0MaMHi JI0 PO3B’S3aHHS TPUKIATHUX 3a7ad, a TaKoK BHUCOKUH pIBEHb
KoMIieTeHTHOCTI. Le, 30kpema, mposIBII€THCS Y 3aTHOCTI CAaMOCTIITHO ONTaHOBYBAaTH
Cy4JacHI METOAM TIPOTHO3YBaHHS, BKIIOYAIOYM METOIY MAITUHHOTO HABYAHHS Ta
TCHCTHYHI aJTOPUTMH 3 TMOAQIBIINM €(QEKTHUBHUM 3aCTOCOBYBAaHHSM 1X JUIA
JIOCSTHEHHS ITIOCTABIECHNUX JOCHIITHALBKUX IIIJIEH.
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Y TpeTboMy po3/iiil AeTadbHO OMMCAHO MPOLEC MIATOTOBKU JAaHUX, BUOOPY
apxiTeKTyp  MAIIMHHOTO  HABYaHHA Ta  ONTUMI3alii  TimepmnapamMeTpis.
[IpoieMOHCTPOBAHO, IKUM YMHOM ITiITOTOBJIEHAa BHOIpKa Ta HaJIAIITOBAaHI MO
MAIIMHHOTO HaBYaHHS IHTETPYIOTbCA B TMOJANBIIMK MpOLEC ONTHMI3alii
TPAEKTOPHUX MApPaMETPiB 13 BUKOPUCTAHHSIM TE€HETUYHOTO airoputMy. Taka
1HTerparlis 3ade3neuye NoCIiJOBHICTb 1 y3TOKEHICTb YCiX €TaliB A0 CiKEHHS, 10
7103BOJIsiE€ €(DEKTUBHO MOETHATH MOJIETIOBAHHS 3 MPOLIECOM MOIIYKY ONTUMAaIbHUX
pimeHb. Jlanui po3ais AEMOHCTPYE METOIMYHICTD 1 PETEIBHICTD IT1JIXOY aBTOpa 10
po0OTH 3 JAHUMHU Ta X MOJIETIOBAHHSI.

UerBepTuii pos3aia TpEeACTaBs€ MPAKTUYHY peai3alio po3pobiaeHol
Metomoiorii. HaBemeHo pe3ynpraTd HaBYaHHS MOJENCH, iX TOpIBHSIHHS Ta
30BHIIIHBOI  Bamijamii. 3acTOCyBaHHS TE€HETHYHOIO alTOPUTMY JIO3BOJIMIIO
OTpUMATH MPaKTUYHI PEKOMEHJalli 1010 BHOOPY MapaMeTpiB MaHEBpIB I
BiJIBeICHHS 00 €KTIB 3 OpOIT 3eMJIi, CIIPSIMOBAaHUX Ha MiABUILECHHS WMOBIPHOCTI iX
MOBHOTO 3rOpsIHHS B arMocdepi. 3anmponoHOBaH1 MiX0/IM BPaXOBYIOTh pe3yJIbTaTh
MOJICTIIOBaHHS TEIJIOBOTO HABAHTAKEHHS Ta MOXYTh OyTH BHKOPHCTaHI TIpH
IJIaHYBaHHI MICIH 3 aKTUBHOTO 200 KOMOIHOBAHOTO BUJIAJIEHHSI KOCMIYHOTO CMITTSI.

BucHOBKM OOIpyHTOBaHI NPOBEAEHUMHU MAOCIIKEHHSIMU 1 OTPUMaHUMU
pe3yabTaramu, € y3roJpKeHHUMH Ta TIOBHICTIO B1JIOOPaXKatoTh CYyTHICTh MOCTABICHUX
y JUcepTauiiiHiid poOoTi 3a1au.

Boanouac, y niporieci miaroToBKu AUCEPTALifHOI poOOTH aBTOPY HE BIATIOCS
YHUKHYTH TIEBHUX HEMIOMIKIB, CEPE SKUX CI1J] BIIMITATH HACTYIIHI:

1. V nepmioMy po3aiiai MNpPeACTaBACHO BUYEPIHHUM OIS KJIACHYHUX Ta
cydacHUX MeToAiB. OHaK nepexiJl 10 MOCTAaHOBKH BJIACHOI 3aa4l y APYroMy
pO3ALTi, Ha Mii TOTJISAT, HEOOX1THO pOOUTH OUTBIN aKIeHTOBaHUM. Bapto
Oyso 0 giTkimie chopMyIIOBaTH, YOMY caMe KOMOIHAIIIS CydacHUX METO/IIB €
HEJIOCTATHBOIO JUISI BHUPIIICHHS TIOCTaBJICHOI OINTHUMI3AIiiHOT 3a7adi.
Jopedno 0yio 0 ImiIKpeCcIuTH, 0 IPSME BUKOPUCTAHHS YUCETBHUX METO/IIB
JUIsL pO3B'sI3aHHSA PIBHAHb PYXy B KOHTYpl TE€HETUYHOTO aJTOPUTMY €
OOYHUCITIOBAILHO HETOMIPHO JOPOTUM, 110 O€3MocepeHhO0 1 OOIPYHTOBYE
HEOOXIJTHICTh PO3pOOKH MIBUAKMX MOJENed Ha 0a3zi MeToMIB TNIMOMHHOTO
HaBYaHHS.

2. Xoya Mojenb Ha 0asi apxitektypu «TpaHchopmep» ITEMOHCTPYE BUCOKY
TOYHICTh (KoedimieHT aetepminarii R?=0.97), mi wmoxmeni € QakTuaHO
«YOPHUMH CKpUHBKaMU». Y SKOCTI MmoOakaHHsI, HeoOXiHO Oyyio 6 3ragaTu
PO MOXJIMBICTH 3aCTOCYBAHHS METOJIB 1HTEPIPETOBAHOTO MAIIMHHOTO
HaBuanHs (Hanpukiana, SHAP a6o LIME) mist ananizy Toro, siki came BUXiJTHI
napameTpu (Maca, KyT, IIBHJAKICTh) MAalOTh HaWOUIBIINN BIUIMB Ha
NporHO30BaHui mpodine TemnoBoro HaBanTaxkeHHs ((f). Lle 60 momarno
(G13MYHOI TIMOMHU pPe3yJibTaTaM MOJIEITIOBAHHS.

3. Pesymbrat reHermuHoi onrTmMmizaimii B I. 4.5 mpeAcTaBlIeHI IS JOCUTH
By3bKoro miamazony wac (400-700 xr). Xowa BuOIp OOrpyHTOBaHO
CTaTUCTUYHOIO MOILIMPEHICTIO, BapTO Oy/o O y BUCHOBKAX YITKO OKPECIUTU



ME3K1 3aCTOCOBHOCTI pO3poOIEeHUX TEIIOBUX KapT i BKa3aTu Ha HEOOXiIHICTh
JIOAATKOBUX JOCI{/DKEHh 3 METOI0 BH3HAUEHHS IHIIMX KJAciB 00'€KTIB
(Hanpuknaza, manoradaputHoro cMmiTra < 100 xr abo BENUKUX CTYIEHIB >
1500 xr).
4. B Texcti aucepraiii IMUPOKO BUKOPUCTOBYIOTHCS CJIOBA Ta CKOPOUYCHHS
aHnIiicekoi MoBoro, Hampukian: LEO, vs, DL, LSTM, ANN, MLP,
Transformer, Dataset Ta inmi. @opmar HiANUCiB pUCYHKIB BIAPI3HAETHCS Bil
dopmary 3rigHo icuHyroumx Bumor (Ha mpuxmag «Pucynok - 2.5.
Konnentis...» 3amicth «PucyHok 2.5 — KoHemnis. . . ».
3a3HaueH1 3ayBa)XCHHS HE MalOTh IPUHLUIIOBOIO XapakTepy 1 3arajoM He
BIUIMBAIOTh Ha 3arajibHy NMO3UTHBHY OLIIHKY AWCEpTalii, HE 3HWXKYIOTh I[IHHOCTI Ta
JOCTOBIDHOCTI OCHOBHHUX HAyKOBO-IIPAKTUYHHMX pE3yJbTaTiB, BHCHOBKIB i
pPEKOMEHTallii.

3aranbHuii BucHOBOK. /lucepramiiina po6ora CrtpemboBchkoro B. B. €
3aBEpIICHUM CaMOCTIMHUM HayKOBUM JOCTI[DKEHHSIM, IO XapaKTepPH3YEThCs
"aKTyaJbHICTIO, BUCOKAM HAyKOBMM piBHEM, HOBH3HOIO pe3yJbTaTiB Ta iX
IPHUKJIAJHOI0 IiHHICTIO. BBaxato, mo 3m00yBay CtpemboBcrkuiit B.B. y mporeci
BUKOHAaHHA JUCEPTALIHHOI pOOOTH MOBHICTIO OBOJIOAIB METOMOJOTIEI0 HAyKOBUX
JOCHIDKEHh Ta OCOOMCTO OTpHWMaB BaroMi HAyKOBi pe3ynbTar. Jluceprariis
CrpemboBcbkoro Bomomumupa BacmisoBrua «OnTuMisalis TpaekTopiil pyxy
KOCMIYHUX 00’€KTiB B arMocdepi 3emili 3a TEIUIOBUM YHMHHHUKOMY» € 3aKiHYEHOIO
HayKOBOIO IIPalIEro, sKa BIANIOB1Ia€ BCiM BuMoram [lopsaky npucymKkeHHS CTyTICHS
JoKTopa (imocodii Ta ckacyBaHHS pIllIEHHS pa30BOi CIIeliali30oBaHOT BYCHOT paju
3aKjIaly BHIIOI OCBITH, HayKOBOi YCTAHOBH IPO MPUCYMKEHHS CTYIEHS JOKTOpa
dinocoii, 3aTBepmKeHoro nocranoBoro Kabinery MiHicTpiB Ykpainu Bix 12 ciuns
2022 p. Ne 44 (31 3MiHaMM), a i1 aBTOp 3aCIyroBy€e Ha IPUCYPKEHHS CTYTICHS JOKTOpa
¢inocodii 3a cnenianpHicTio 113 [pukiaaHa Mmaremaruka.

3aCTyIHUK TUPEKTOpa

[HCTUTYTY TEXHIYHOT MEXaHIKH
HarionanpHoi akageMii Hayk YKpaiH
Jlep>KaBHOTO KOCMIYHOTO areHTCTRA,
3 HayKOBO1 po0oTH,
JIOKTOp TEXHIYHUX HayK, Mpodd

Cepriit XOPOILINJIOB





