PELEH3IS

Ha AucepTauiiiny podoTty
CrpemboBchkoro Boaogumupa BacuiaboBu4ya
Ha Temy «OnTuMizauist TpaeKTOpiil pyxXy KocMiuHHX 00’€KTIiB B aTMocdepi
3emJti 32 TENJIOBHM YHHHHKOM),
nogaHy Ha 3100yTTs cTyneHsi AoKTopa dinocodii 3i cmenianbuocri 113
IlpukiagHa MaTeMaTHKA

AKTYyaJIbHICTh T€MH JOCTIIZKEeHHSI. -

VY cyyacHHMX yMOBax CTPIMKOTO PO3BHUTKY KOCMIYHOI rajry3i CIOCTEpIraeThCst
pi3ke 3pOCTaHHS KiIBKOCTI 3allyCKiB CyIYTHHKiB, OpOiTambHMX anaparis |
parMeHTamifHUX TOMiH, IO NPU3BOAUTH [0 HEOE3NEeYHOro HAKOMUYCHHS
KOCMIYHOTO CMITTS, OCOOIMBO Ha HHU3bKMX HaBkojozeMHuX opbitax (LEO).
HasBHicTh THCSY HedyHKIIOHYIOUNX KocMiyHEX 00'ekTiB (KO) cTBOpIOE Cepito3Hy
3arpo3y Uil YMHHHUX i IEPCIEKTUBHAX KOCMIUYHUX MICilf, a TaKoX i II00anbHOL
KOCMiYHOI iH)PaCTPyKTYpH.

I[TepcrieKTHBHUAM HAIPSIMKOM ITOIOJIaHHS Li€] IPOOJIeMH € KEpOBaHE 3BSJICHHS
06’ €KTiB 3 OpOITH 3 METOIO IX MOBHOTO 3ropsiHHS B arMocdepi 3emini. Boxrodac s
3abe3mnedenHs e(eKTHBHOCTI Ta Ge3MeKH Takoro Mpolecy HeoOXiIHO ONTHMI3yBaTH
TpaeKTOpil CIyCKy TaKUM YHHOM, 00 rapaHTyBaTH IIOBHY TEPMidHY AECTPYKILiIO
06’€KTa Ta BUKIIOUUTH PU3UK JOCATHEHHS ylIaMKaMH IIOBEPXHi 3eMIIi.

Po3B’si3aHHs  Ii€l CKJIAAHOI 3aJadi JIE)KATh Ha IIEPETHHI Traiysei
aepoMHAMIKH, TEpMOIAMHAMIKM, ONTHMAJBHOrO KepyBaHHA Ta CydacHHX
KOMIT'IOTEPHHX TEXHONOTi. BHKOPHCTaHHA METOMIB WITy4YHOrO IHTENEKTY,
MAIIHHHOTO HABYAHHS, FEHETHYHUX AJTOPUTMIB I MAaTeMarH4YHOrO MOJENIOBaHHS
JI03BOJISIE CTBOPHTH HOBi €(eKTHBHI MiZXOIU 10 PO3POOKH TEXHOIOTIH aKTHBHOTO
260 KOMOIHOBAaHOTO BHIAJIEHHS KOCMIYHOTO CMITTS.

AKXTyaJbHICTh JOCIIDKEHHSI 3yMOBJIEHA HE JMIIe NIO0aIbHIM XapaKTepoM
npobnemy, a i HaliOHAJIPHHMH iHTepecamH. YKpaiHa, sK JepXapa 3 IOTYXHUM
HAyKOBO-TEXHIYHAM TMOTEHLianoM Yy cdepi KOCMiYHMX JOCII/UKEHb, Mae
cTpareriufy 3amliKaBIeHIiCTh y PO3poOLi ¥ BIPOBA/UKEHHI iHHOBAUIHHAX PIlICHB,
CIIPSIMOBAaHHX Ha 3a0e3IeYeHHs eKOJIOri4HOi 6e3MeKH KOCMIIHOTO IPOCTOpY.

Jlucepraniifna po6oTa BUKOHYBalach y BilTIOBIMHOCTI 3 IHAMBITyalbHHM
ITAaHOM TATOTOBKH acIipaHTa Ta B paMKax JepxkOromkeTHoi Temu «Teopetnyse i
eKCIIepHMeHTalbHE OOIPYHTYBAaHHS aBTO(GaXHHX CHCTEM BIIBEJCHHS KOCMIYHUX
06’ €KTIB 3 HM3bKMX HABKOJI03eMHHUX op6iTy (Ne 0120U102254), mo ¢dinancysanacs
MiHicTepcTBOM OCBiTH i Haykd YKpaiHM B JIHINPOBCHKOMY HAUliOHANTBHOMY
yHiBepcuTeTi iMeHi Onecs ['onvapa.




®opmy/IIOBaHHSI HAYKOBOI 3a4a4i AMcepTauii.

uceprarniitna poOoTa  XapaKTepH3yeTbCs YITKMM Ta  KOPEKTHUM
(bopMyTIOBaHHSIM HAyKOBOI 3a/1adi.

Meroro poGoru Oyma po3poOka iHTErpOBaHOI METOAUKH ITPOrHO3YBaHHS
MaKCHMaJIbHUX TEIUIOBMX HABAaHTAXEHb Ta BUOOPY TPAEKTOPHHUX MapaMeTpiB pyXy
KOCMIYHHX 00’ €KTiB B arMocdepi 3emili Ha OCHOBI MOEHAHHS METOIB MAalIHHHOTO
HaBYaHHS 1 TCHETUYHOI ONTUMI3aIlil.

HaykoBi 3aBaaHHsi, TOCTaBlieHI Ta peajli3oBaHI aBTOPOM 3 METOIO
JOCSATHEHHSI IIOCTaBJIEHOT METH IHUCEpTallifHOro JOCHIUKEHHS, BKIIOYaIH
HacTynHe: -

1. AHanmiTHYHUI OIS ICHYIOUMX MaTeMaTHYHUX MoJeled Ta IHXXEeHEpHHMX
METO/IMK IIPOTHO3yBaHHS aepoauHaMigHoro HarpiBy KO; BHOKpeMIIeHHs KoJia
mig3anay, y AKMX TPamuIifiHi MiAXOAU AEMOHCTPYIOTh OOMEXEeHY TOYHICTh
a00 HaaMipHi 00YKCITIOBATIbHI BUTPATH.

2. MopMyBaHHs pENpPE3EHTATHBHOTO MaTacery, IO OXOIUIIOE TPAEKTOPHI,
reoMeTpu4Hi Ta (isuko-mMexaHiuHi napamerpu KO; 3abe3nedyenss o4uIIeHHs,
HOpMaJlizaiii Ta reHepauii po3MUpeHHX KOMOiHaIiM BXIJHHX O3HAK JUIA
MOJAJIBIIOTO MOJIEITIOBAHHS.

3. IlpoekTyBaHHs, HABYaHHS Ta Bajlifallis MOJeJed MAIlWHHOIO HaBYaHHS 3
NOJAJBIIOK OIIHKOIO iX e(QeKTUBHOCTI Ta BHOOPOM ONTHUMAJIBLHOL
apXiTeKTypH.

4. TlIoOymoBa reHETHYHOTO aJITOPUTMY JUIsl IOUIYKY ONTHMAJIbHUX TPAEKTOPHUX
IapaMeTpiB, IO MAaKCHMi3yIOTh iHTerpajibHe TEIJIOBE HaBaHTAKEHHS Ha
KPUTUYHOMY IHTEpBaJIi.

5. VY3aranbHeHHsT peKOMeHJalliii 1oxo0 BHOOpY IOYaTKOBHUX YMOB BXOZRY JJIS
pi3HMX THIIOBMX KJIaCiB KOCMIYHHX 00’€KTiB; (hOpMyJIIOBaHHS NPAKTHYHHX
BKa31BOK JUIs IPOEKTYBAHHS Miciii akTHBHOTO 200 KOMOIHOBAHOI0 BH/IAJICHHS
CMITTS 3 ypaxyBaHHSIM TEIJIOBOIO YAHHHKA.

Baaxaro mo

00’ €KT J0CiIzKeHHs] — IPOIEC KEPOBAHOTO BiJBECHHS KOCMIYHOIO CMITTS
3 opOiTH LIISXOM BXOLY B arMocdepy 3emii,

Ta

npeaMeT AOCTiAKeHHsl — MaTeMaTH4Hi MOJeJNi Ta aJropuTMM ONTHMi3auii
tpaexTopiit 3uwKkeHHss KO 3 ypaxyBaHHSM TEIUIOBOIO HaBaHTA)KEHHs, 30KpeMa Ha
OCHOBi MalIMHHOIO HABYAHHS Ta TEHETUYHHX AJTOPUTMIB.

BiAMOBiZAaIOTHL IIOCTABIEHHM 3aBIaHHSIM 1 3a0e3MedyroThb KOMIUIEKCHUN
MiJXiJ 10 BHpIIIeHHs HAYKOBOI 3a/1aui.

HaykoBa HOBH3HA OTPHMAaHHX aBTOpoM pe3sy.abrariB. HaykoBa HOBHU3HA
OllepXKaHUX pe3yJbTaTiB MOJIATa€e B TOMY, [0 BIepLue:




- po3po0.1eHo MO/ieIb MAIIMHHOTO HaBYaHHS IIsI BCEOIYHOT OI[IHKHU TEIJIOBUX
HaBaHTaxeHb Ha KO, mo pyxaerscst B atMocdepi 3eMiti; 3amporoHoBaHa MOJENb
JI03BOJIHJIA MPOBECTH KOMIUIEKCHHH aHalli3 BIUIMBY TPAEKTOPHUX MMapaMeTpiB Ha
(GopMyBaHHS TEIIOBHX IOTOKIB;

- 3aNpPONOHOBAHO TiIOpHAHMI OOYMCIIOBATBHUIM (GPEWMBOpK, IO MOETHYE
MallMHHE HABYaHHs Ui NPOTHO3YBAaHHS XapaKTEPHCTUK TEIUIOBOTO IIOTOKY Ta
TeHeTHYHUH aJITOPUTM Ul ONTHMI3allii HapaMeTpiB TpaeKTopil BXOAY B arMochepy
3emiti. 3anponoHOBaHA METOIMKA CIYTy€ iHCTPYMEHTOM Uil OOIPYHTOBAHOIO
Bubopy KO, nist sKuX TOLLUTBHUM € BifBeleHHs B arMochepy 3eMili, OCKIIbKY Iie
3abe3nedye MOBHE IX 3rOpsSHHS 0e3 yTBOPEeHHS HeOe3MeyHnX YIaMKiB.

IIpakTHYHe 3HAYEHHS NOCJI’KEHHS TOJSTae y po3poOli METONMKH s
PO3paxyHKy Ta ONTHMi3allil TPAaeKTOpiii KEPOBAHOTO 3BEIEHHS KOCMIYHMX 00’ €KTIB
3 0pOITH 3 ypaxXyBaHHSM TEIUIOBOIO HaBaHTAXXEHHs, [II0 MOXe OyTH Ge31ocepeHbo
BUKOPUCTaHA MiJ 4Yac IMPOEKTYBAHHS MiCii aKTHMBHOIO BHMJAJEHHsS KOCMIYHOIO
CMITTA 17151 0OIpyHTOBAaHOTO BHOOpPY mapaMeTpiB BXoxy B armocdepy. Lle no3Boinse
3a0e3NeYnTH TrapaHTOBaHe 3ropsHHS 00’ckTa 0e3 yTBOpeHHS Hebe3neYHux
(GparMeHTiB, 3MaTHUX JOCATTH MOBEpXHi 3eMJIi a0 3aUIIUTHCS Ha OpOiTi.

KpiMm TOro, po6ora Moxe CIyryBaTd MPHKJIAAOM MDKIACHUILIIHAPHOIO
JOCIIUKEHHSI Ha TepeTUHI KOCMiYHOI MEXaHiKH, TEPMOIAMHAMIKH, ONTHMIi3alii Ta
IITYYHOTO 1HTEJIEKTY.

JlocToBipHiCTE OTPHMAHUX pPE3YNbTAaTiB I'PYHTYETHCS Ha CTPOTii (i3uko-
MaTeMaTH4Hili IOCTaHOBII 3ajadi Ta BHUKOPHCTaHHI ampoOOBaHMX METO/IB
MalIMHHOIO HaBYaHHS i eBooLiiHOT onTuMi3anii. Pe3ynsrartu Oynu BepudikoBaHi
LIIJIIXOM KOHTPOJIIO TOYHOCTI OOUUCIIeHb Ta YCIIIITHOT Bajialii po3pobieHol Moaei
Ha HE3aJIeXHOMY Habopl eKCIepUMEHTalbHHX MJaHWX, IO MiATBEPIKYE IX
HaJiliHiCTh Ta OOIPYHTOBAHICTD.

ITy6aikauii Ta ocoducTHIT BHECOK 3100yBava.

OcHOBHI pe3ynbTaTi poOOTH BHKIIAZEHO B 4 MparsixX, cepel SKuX 2 BXOIAThH
10 HayKoMeTpu4HOi 6a3u Scopus, 2 omyOiikoBaHi y ¢axOBHX BHIAHHIX YKpaiHU
kareropii b. Yci ocHOBHI ifei, po3paxyHKH Ta pe3yJbTaTH AUCEpPTAliiHOI po6OTH
OTpUMaHi 37100yBauyeM CaMOCTIHHO.

CrpykTypa Ta o0csir 1uceprauii.

PoGora cknanmaeTbcsi 31 BCTYIy, YOTHPHOX PO3ILUIIB, BHCHOBKIB, CIHCKY
BHUKOPUCTaHOI JiTeparypu Ta momarkiB. CIHCOK JiTepaTypu CKjiIamaeTscs 3 195
IpKepel, OUIBIIICTh 3 SKUX — aHNIOMOBHi. PobGora mictuth 40 pucyHKiB Ta 15
Tabmuup. 3aranbHUM 00CAT CTaHOBUTH 154 CTOpIHKH, IO BiANOBiZa€E BUMOram
OCBITHBO-HayK0BO1 nporpamu «[IpukiagHa MaTeMaTuKay.

PobGora odopmiena BiANOBiAHO 1O UYMHHUX CTaHAApTiB, J00pe
CTPyKTypOBaHa Ta HamucaHa (axOBOIO MOBOK. Marepiasl BHKJIaeHO JIOTIYHO Ta




MOCTiZOBHO, 3abe3medyroud  LiTicHiCT Ta  iHQOPMATHBHICTH  BHKIIAy.
MeTofoNOriuHa YacTHHA POOOTH BHUPI3HAETHCS BHCOKMM piBHEM JeTamisaril.
HaouHicTh Mpe/ICTaBIeHUX Pe3yNbTariB 3abe3nedyeThesi AKICHUM LIIOCTPATHBHUM
MarepianoM, sIkuii 106pe iHTerpoBaHMii y TEKCT Ta MICTHTh HEOOXi/IH1 MOSICHEHHS],
110 POOUTH TEXHIYHMI 3MICT POOOTH HOCTYIHUM ISl CIPUHHATTS.

V Beryni 3100yBadeM HaaHO BcebiuHe 0OrpyHTYBaHHS aKTyaJIbHOCTI TEMHU
Ha TVIi 3pOCTAIOYUX PHU3MKIB, MIOB'SI3aHAX i3 KOCMIYHMM CMITTSM. Y IBOMY po3aiii
9iTKO OKpECJEHO 3B'S30K MOCITiIKeHHs 3 YHHHMMH HayKOBHMH IIpOrpamaMu,
c(hOpMyILOBAHO METY Ta 3a/adi, BU3HAYEHO 00'EKT 1 IPEIMET, a TAKOK iJIKPECIEHO
HAayKOBY HOBU3HY Ta IPAaKTUYHY LiHHICTH pOOOTH. :

[lepmmii pPoO3AiA TPHUCBIYEHO PO3IIMPEHOMY AHAIITHYHOMY OIIAIY
Cy4acHOro cTaHy mpoGneMu. B HBOMy KpPUTHYHO MpPOAHANI30BAHO KJIaCUYH1
namiBemmipuuni Ta CFD-migxoau 10 OLIHKA TEIUIOBUX HABaHTaXEHb, 4 TAKOXK
POSIISHYTO TEXHOJNOTIi BHJANEHHS KOCMidHOTO cMiTTs. Posnin 3aBepuryerhcs
BHCHOBKOM IIPO HPOBiIHY pOJNb KyTa BXOAy Ta MOYAaTKOBHX KiHEMAaTHYHMX
napamerpiB y (opMyBaHHI HarpiBy Ta (GOpMy/IFOBaHHIM HEBHUPIIIEHUX HayKOBO-
[PUKJIAHAX THTAHb, 10 BU3HAYAIOTH HAIPSAMOK MOANBIIOrO A0CHiKEHHS.

Y napyromy po3aijii po3po6ieHo KiIo4oBy (i3uKo-MaTeMaTHIHy MOJETb PyXy
KOCMi4HOro 06’€kTa Ta CcOPMYIHOBAHO 3aJady MaKCHMi3alii iHTerpaabHOro
TEIJIOBOrO HABAHTAKEHHS 3 YpaXyBaHHSM BIAIOBiTHHX oOMexeHb. OCHOBHHM
eIeMEHTOM PO3JiTy € OOTPYHTYBaHHS iHHOBAIL[IHHOI iOPUIHOI CXEMH «MAIIMHHE
HABYAHHS + FeHeTHYHHI anroputmy. Llei miaxXin moeanye MBUAKE HEHPOMEPEKEBE
IIPOrHO3YBaHHS TEIUIOBHX HABAHTAXKEHb i3 I100aIbHIM €BOJIIOLIIHUM IOLIYKOM
ONTHMAJIBHOTO KyTa BXOJY, 2 TAKOK BU3HAYA€ KPUTEPii NPUHHATHOCTI PO3B’SI3KiB.

Tperiii po3ais IeTalbHO ONKCYE PETEeIbHY MPOLENYPY MiITOTOBKH JaHUX,
nourHaouM 3 (GOPMyBaHHS HABYJIBHOrO naracety 3 Karainory ESA DISCOS.
IIpoBeNeHO CTATHCTHYHMI aHami3 Juls MiATBEP/DKEHHS pEeJIeBaHTHOCTI O3HaK Ta
BIACYTHOCTI MyJIBTHKOJNiHEapHOCTi. Y PpO3AUIl OINMCAHO BUOIp apXiTEeKTyp
MAIIMHHOIO HAaBYaHHSA Ta IX HAJAINTYBaHHsS, a TaKoX MPOJEMOHCTPOBAHO
iHTerpamiro IiArOTOBIEHMX MozeNeil y MOJAIbIIMK Mpouec reHEeTHYHOL
onTUMi3aii.

YerpepTHii Ppo3Ain Jucepranii IpeACTaBIse pe3yIbTaTH IPaKTHYHOI
peanizanii po3po6ineHoi MeTonuku. BukonaHo ¢iHalbHE HAaBYAHHS Ta IIOPIBHSJIBHY
ominky Heiipomepex, ne Transformer-mozenb NPOAEMOHCTPYBaia HABUIIHHI
piBeHb y3arajbHEHHsI, MiITBEPIKEHHH 30BHIIIHBOIO BaJIiJaIli€l0 Ha HE3aJeXKHHUX
nanux ESA. BUKOPHCTOBYIOYM L0 MOJENb SK (yHKLIIO IPHCTOCOBAHOCTI, OyI0
[IPOBEJIEHO CEpil0 eKCIIEPUMEHTIB 3 TeHETHYHOI ONTUMI3ALT I pi3HHX MacoBO-
reoMeTpu4yHHX KOHGirypamii. 3a pe3ymbraTaMd IHX eKCIIEpUMEHTIB  OyIIo
OTPEMAaHO ONTHMAlbHi KyTH BXOLy Ta BiANOBiIHI iHTerpajibHi  TETIOBI




HABAHTAXKEHHS, [0 CTAJII0 OCHOBOIO Ui (JOPMyBaHHs MPAKTUYHUX PEKOMEHJALlii
IIOZI0 TapaMeTpiB 1eopOiTaTbHAX MaHEBPIB.
BHCHOBKH  Y3arajbHIOIOTH ~ OCHOBHI  pe3ylbTaTd  JOCIIKCHHS,
MIKPEeCTIOIOTh iXHIO HOBH3HY Ta NPAKTHYHY LIHHICTb, & TaKOX OKPECIIOITh
MOXJIMBI HalPSIMH MOJAJBIIUX JOCIIKEHb.
Baaxaro, 1o JucepTaniiaa po6ora CtpemboBckoro B. B. € camocTiiiHEM Ta
3aBepIIeHHM HAyKOBHM JOCHiDKEHHSM, IO XapaKTePH3y€eThCs AaKTyalbHICTIO,
CyYacHHM HayKOBHM piBHEM, HOBH3HOIO Pe3yNbTaTiB Ta IX MPUKIAAHOK LIHHICTO.
Pe3ynbTaTH, OTpUMaHi B poGOTi, BIANOBIiNAIOTh 3asBIEHid TeMi Ta BUMOraM 10
aMicTy aucepraiif Ha 3106y TTs cTymeHs JokTopa dinocodii 3a cnenianpricTio 113
Ipuxnagna matemaruka (OHIT «IIpukiaHa MaTeMaTHKa).
Bucoko ouiHoroun npezcrapieny CtpemGoscbkuM B. B. HaykoBy pobory,
BBaKAIO 32 JOIJIbHE BUCIOBUTH J€sIKi 3ayBa)KCHHs Ta MOOaKaHHS:
1. Y poboTi BHKOPHCTOBYEThCsS HamiBemmipuuna ¢opmyna (1.3) s
TEIJIOBOrO MOTOKY B TOYIli rajgbMyBaHHs. Lle € CHIBHUM CIPOIIEHHAM
Momesli TEIUIOBOro IOTOKY. HacKilbKH IpaBOMIPHO €KCTPAIoJIoBaTH
BHUCHOBKH, 3pO0NeHi Ui OfHi€l TOYKH, HA IPOLEC TEPMIYHOI JNECTPYKIIiT
BCHOTO 00'€KTa, OCOGIMBO BPaxOByIOUM MOro CKJIaIHy TIeOMETpilo Ta
HEKOHTPOJIOBaHE 00epTaHHs Iijl 4ac BXOAy B arMmochepy?

2. B aucepraniitHoMy JOCIiIKEHHI ONTHMI3y€ThCs IHTErpajbHe Temlo, 1o
€ HeTIPSIMAM KpHTepieM pyiiHyBaHHs. JIOTiIHMM HACTYTHUM KPOKOM OyJ10
6 pO3TIIAHYTH TIpoLecH aGIIsilil, 1110 I03BOJIUIIO O ONTHMI3yBaTH HE IPOCTO
TeTIOBHH MOTIK, a 6e3MocepeIHbO CTYIiHb PyiHYBaHHS 00'€KTa.

3. V Mojeni aepoAMHAMiYHOTO HArpiBy He pO3IIIANA€Thes pajiauiiHa
CKJIA/I0BA TEILIOBOTO MOTOKY (s rqq (GopMyia 1.4). HacKinbky e BITMBAE
Ha (iHaTpHY TemmepaTypy IOBEpPXHi Ta IHTerpaibHe TEIJIOBE
HABaHTAKEHHS, OCOONMBO HA TOJOTHX TPAEKTOPisSX, J€ 4ac HarpiBy €
BEJIUKHUM?

4. Po6oTa He mo36aBlieHa TEXHIYHUX TOMMIIOK, OJAPYKiB Ta pycH3MiB, Ha
KIITAJIT:
-y Jlomatky A Hymepauis my6ikanii nounnaerses 3 Ne5. Ile purnspiae
SK TeXHIYHa IIOMUJIKA, SIKy BapTO BUIIPABUTH;
- (Berym, cTop. 12): «BukopuCTaHHS MoJIelell aepOMHAMITHOrO HarpiBy,
ONTUMAIBHOrO KepyBaHHsS, MAllMHHOIO HaBYaHHSI Ta TEHETHYHOIO
ONTHMi3allii A03BOJISIE CTBOPIOE HOBHl BUCOKOS(EKTHBHMH MifXix sl
MPOEKTYBaHHS HOBITHIX aKTHBHHX 1 KOMOiHOBaHMX METOJIB Ta
TEeXHOJIOTiH BiBEIEHHS KOCMIYHOTO CMITTSL.»;
- (BucHOBKH, cTOp. 125): «...IIO JO3BOJMJIO 3aCTOCYBATH il B AIKOCTI
cyporara y IpoLeci ONTHMI3aIlii.» peKOMEH Iy 0 3aMiHHTH Ha CTHJIICTUYHO
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NpaBIJIbHI YKpalHCBKi BIAMOBITHUKHU «sIK» abo «B pouti». BunpasneHuii
BapiaHT: «...IIO JO3BOJIMJIO 3acTOCYBaTH ii $IK cyporar y Ipoleci
OINTHMi3aLii.».
IIpore BKa3zaHi 3ayBakK€HHS HE 3HIWKYIOTh B LIJIOMY BHCOKOI OIlIHKH
BUKOHaHO1 poOOTH.
3arajbHuil BHCHOBOK. BBaxaro, mo acmipant CrtpemOoBcbkuii B. B. B
npoueci BUKOHAHHs AOUCEpPTaliifHOI poOOTH IOBHICTIO OBOJIOMIB METOHOJIOTIEI0
HAayKOBOI AISVIBHOCTI. Y mpoleci AOCTIKeHHs 3100yTO pe3ysbTaTH, 0 MaroTh
CYTTEBE HAyKOBE 3HAUEHHs Ta € O0COOMCTUM BHecKOoM apropa. [lucepraris
CrpemboBcrkoro Bomogumupa BacwiboBuua «OnTumizailisi TpaekTopiii pyxy
KOCMIYHUX 0O’€KTiB B arMocdepi 3emli 3a TEIJIOBUM YMHHHKOMY» € 3aKiHYEHOIO
HayKOBOIO IpalLlelo, sIKa BiAnoBifae BciM BuMoram [TopsaKy npucyHKEHHS CTyeHs
nokropa ¢inocodii Ta ckacyBaHHs pillIeHHs] pa30BOi CIeliali30BaHO1 BYSHOT pajIu
3aKjagy BUIIOI OCBITH, HayKOBOI YCTaHOBHU PO IMPHUCYKEHHs CTYIEHs JOKTOpa
dinocodii, 3arBepmkeHoro nocranoBoo Kabinery MinicTpiB Ykpainu Big 12 ciuns
2022 p. Ne 44 (31 3miHamMH), a i1 aBTOp 3aCIIyrOBY€ Ha MPUCYIHKEHHSI CTYTIEHs JOKTOpa
dinocooii 3a cnenianpHicTio 113 Ipuknaasa MareMaTHka.

Peuensenr:
NOLEHT Kadeapu
aeporipoMexaHiKu Ta €eHeproMacornepeHocy
JIHIMPOBCHKOTO HalliOHAJILHOTO
yHiBepcutety iMeHi Onecst [oHuapa
KaHIUJAT TEXHIYHUX HayK, 10
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Onexkcanap I'YBIH

ITionuc k.m.H. Hayk, doyenma I yoina O. 1. 3aceiouyio
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