PELLEH3Is
Ha AucepTaliiHy poboTy
Cokona JImutpa Bagumosuua
Ha TeMy «Mojesi Ta MeTOIM pallioHaJIbHOTO YIIPaBIiHHS Npame3aaTHICTIO
BUXPOBOI'0 €HEPropo3/iibHUKa”,
NpeaCTaBleHy Ha 3100y TTs HAyKOBOrO CTYIEHS J0KTopa Ginocodii
B raiy3i 3uanb 17 EnexTpoHika, aBTomMaTH3allisi Ta eJeKTPOHHI KOMYHIKaIli1

3a criewiajibHIicTIO 173 ABiOHIKaA

AKTYaJbHICTb TEMH AOCJIIZKEHHS.

PoGora mpucBsiueHa po3poOil palloHaJbHOI CHUCTEMM YIMpPaBIiHHS B yMOBax
HEBM3HAUYEHOCTI /1ecTablIi3ylouMX BIUIMBIB Ha BHUXPOBUI €HEPropo3aiJibHHUK.
OCHOBHOIO METOIO0 € JOCIHIPKeHHs TMpOLeciB AiarHOCTYBaHHS Ta BiJHOBJIEHHS
Mpare31aTHOCTI LbOTro 06’ €KTa, CXUIIBHOTO 10 il AecTalini3ylounx BIUTHBIB.

B nuceprauifiHii  poOOTi  BHAIIAETBCS  AKTyallbHICTh, O0OYMOBJIEHA
BUKOPUCTAHHSIM HETPaJAMUIHHUX TEXHOJIOTiH, IO IPYHTYIOThCS Ha BHXPOBOMY
edekti. OcobnuBuUi iHTEpeC € MOALI CTUCHYTOrO Tra3y Ha XOJIOAHUH 1 rapsduii
MOBITPSIHI MOTOKU. 30KpeMa, MPHUBEPTAETbCS yBara A0 aKTyalbHOCTI MIATPUMKH
npaie3aaTHOCTI cCUCTEM aBTOMATUYHOTO yIpaBIiHHS BUXPOBUM
eHepropo3UIbHUKOM B yMOBax 0OMEKEHHUX MOXIIMBOCTEH Ta pecypciB Ha MpHUKIai
HOro 3acTOCyBaHHs B aBiallliHUX TEXHOJIOTISIX, TAaKUX SK CHUCTEMH OXOJIOHKEHHS,
BUMIpIOBaYi CTaTUYHOI TeMIepaTypu, CUCTEMH NPOTH3NIeNeHiHHS Touo. PoGota
HaroJIolrye Ha npoOnemMi HEBU3HAYEHOCTI, BHUKJIHUKAHOI AeCTaOlIi3yIOUUMH
BruMBaMH. Lle BakJIMBHI acrmexkT 3 Orjisiy Ha MIHJIMBICTh YMOB eKCIUTyaTtauii Ta
MOJKJIMBI HECTIPABHOCTI.

OtpumaHi pe3yJbTaTH BKJIIOYAIOTH PO3POOJEHHS JiHIHHUX MiarHOCTHYHHX
MoJieiell A7 BUXPOBOTO €HEepPropo3jiibHUKA, MOJIMIIEHUH MeTon ineHTHdikamil
nmapaMeTpiB Ta HOBI aJrOPUTMH JIarHOCTYBAaHHsSI Ta BIJHOBJIEHHS Ipale3JaTHOCTI.
Takox mpeacTaBieHO MPOTPAMHUA MOAYJb JIarHOCTUKK Ta YIPAaBIiHHS, SKUN
BKJIFOYA€ B cebe MaTeMaTH4Hi MOJIeNi Ta allfOPUTMHU ISl pallioOHAJIbHOTO YIPaBIIiHHS
BUXPOBHUM €HEPropO3aiIbHUKOM.

KpiM 115010, B poOOTI HaBeIeHO aHaji3 KOHLEMLIl palioHaJIbHOTO YIIPaBIIIHHS.
3a HasBHUMM TIOCHJIAaHHAMH Ha BiJIMOBIIHI HAYKOBI CTATTI MOXHA 3pOOUTH BUCHOBOK
MpW TIPUHILKIOBY MOXIIMBICTh 3aCTOCYBaHHS I[bOTO MNPUHLHUITY YIPAaBIiHHSA [0
pi3HOMaHITHHUX aBialliiHKX 00’€KTiB ynpaniiHHA. Tox crnpoba 3acTocyBaHHS HOBHX

METOJIB i MiAXOMAIB IO YINpPaBIiHHS BHUXPOBUM €HEPropo3IiIbHUKOM BBa)KAa€ThCS
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HOBaTOPCHKOIO, B TOM Yac SIK pe3yJbTaTh OOYUCITIOBAIbHUX €KCIIEPUMEHTIB CBiI4aTh
npo edeKTUBHICTh PO3pO0JIEHUX MOJIeNIel Ta allTOPUTMIB.

JucepraiiiiHa po0OoTa BHOCHUTH CYTTEBHI BHECOK Y pPO3BUTOK CHCTEM
ABTOMAaTUYHOTO yINPaBJIiHHS Ta PalllOHAJIBHOIO YIIPaBIIiHHS B aBiOHILII.

Ouinka oOrpyHTOBAHOCTI HAyKOBHX pe3yJabTaTiB  AuHcepTamii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

HaykoBy HOBU3HY O/iep)KaHUX pe3yJIbTaTiB AUcepTaliiHOl poOOTH CKJIaJaroTh
HACTYIIHe:

1. Bnepme po3poGneni JiHIHHI [AIarHOCTHYHI MOJENIl  BHXPOBOTO
€HEepropo3UIbHUKA K 00’€KTa paliOHAJbHOIO YMPaBIiHHSA, 110 BIAPIZHAKOTHCS Bil
BIIOMHUX  BHKOPUCTAHHSIM CTPYKTYPHUX 1 T[apaMeTpUYHUX  OCOOJHMBOCTEM
HeIITaTHOro  (YHKIIIOHyBaHHS BHUXPOBOTO EHEPropo3[iIbHHMKA, WI0 JalTh
MO>KJIUBICTh aHAJIITUYHO (POPMYBATH AIrTOPUTMHU PaLliOHATBHOTO YIIPABJIiHHS.

2. BnockoHaneHO MeTOA CTPyKTypHO-NapaMeTpH4HOl iaeHTH(ikamii 3a
€KCIepPUMEHTAIbHUMUA YaCTOTHUMM XapaKTEepPUCTUKAMU KEpPOBaHMX 00’ €KTIB, IO
BIJIPI3HSAETHCS BiJl BiZIOMHX BHUKOPHUCTAHHSM TOXIJHHUX IOJIIHOMA, IO JO3BOJISE
MIBUILXTH aJeKBATHICTH JIIHIHHOrO MaTEMaTUYHOTO OIHUCY.

3. OrpumaB mnojajbIIMi pO3BUTOK MeTOA (OPMYBaHHS aJFTOPUTMIB
NIarHOCTYBaHHS BUXPOBOI'O €HEPropo3AiibHMKa $K 00’€KTa pallioHaJIbHOTO
yIOpaBIiHHS, 10 BIAPI3HAETbCA BiA BIJIOMHUX BUKOPUCTaHHSAM (parMeHTapHUX
JIHIAHUX  JIarHOCTHYHUX MoOjeNeH, 110 J03BOJIAE€ CIPOCTHTH  CTPYKTYpY
aJITOPUTMIYHOTO 3a0e3MedeHHs Mpolecy palioOHaJIbHOTO yIpaBIiHHS.

4. OtpumaB MNOJANbIIMA PO3BUTOK MeTOA (OpMYyBaHHS aJrOPUTMIB
BIJTHOBJICHHs Ipalle3JaTHOCTI (YyHKLIOHAJIBHUX €JIeMEHTIB 00’€KTa palliOHaJIbHOro
yIpaBIiHHS, 0 BIAPI3HAIOTHCS BiJl BIJOMHUX KOHKPETH3aLI€0 BUKOPUCTAHHS
GyHKIIOHATBHUX JAIarHOCTUYHUX MOJesiel 1 3aco01B MmapupyBaHHs AecTablIi3younx
BIUIMBIB, 110 JIO3BOJIAE PO3pOOIATH €(EeKTUBHI QIrOPUTMHM  BiJHOBJIEHHS
Tpawe31aTHOCTI.

HaykoBi pocnmimkenHs Oynu BHKOHaHI 37100yBaueM Ha Kadenpi CUCTeM
yIpaBliHHA JITadbHUX anapariB HallioHaJbHOro aepOKOCMIYHOIO yHIBEPCUTETY IM.
M. €. XKXykoBcbkoro «XAl» Ta BUKOPHCTaHI Yy paMKax HayKOBO-AOCIiAHOT poOOTH Ha
temy «PairfioHanbHe ympaBiniHHS ~(QYHKLUIOHYBaHHSM TEXHIYHHUX CHCTEM 3
HeBU3HaYeHOo AuHamikoo» (P Ne0121U108867, 01.01.2021 — 31.12.2023 pp.) 3a

HAYKOBHM HampsAMKOM «JloCiiDKeHHsT MOXJIMBOCTEH METOAIB 1HTENEKTyalbHOIro



YIpaBliHHSA Ha MPUKIAAl PI3HUX TEXHIYHUX CUCTEM» Tl KEPIBHULTBOM I-p. TEXH.
Hayk, mpodeccopa A.C. Kynika ta kaua. texH. Hayk K.}O. Jleprauosa.

Omxe, B nuceprauiiiHiii poOOTI MocTaBieHE HAayKOBE 3aBHAHHS PO3POOUTH
palioHaJbHy CHCTEMY YIpPaBIiHHS BHUXPOBHUM €HEPrOpO3AUIBHUKOM IUISIXOM
dbopmyBaHHS JIHIHHUX JIarHOCTUYHUX MOJEJel Ta aJlfOPUTMIB J1arHOCTYBaHHS 1
BIJTHOBJIEHHSI MOro Ipale3/aTHOCTI BUKOHAHO IMOBHICTIO, 37100yBay IMOBHOKO MipoIO

OBOJIOJIIB METOOJIOTI€0 HAYKOBOI AiS/IBHOCTI.

IIpakTHyHa HiHHICTH OTPHMAHHUX Pe3yJbTATIB.

[TpakTruHe 3Ha4YeHHS L€l qucepTaliiHOl poOOTH MPOSIBISETHCS Y MOXIHUBOCTI
3aCTOCYBaHHS PalliOHAJILHOTO YIPaBJIiHHS O CUCTEMHM aBTOMAaTUYHOIO YIpaBJIiHHA
BUXPOBUM  €HEpPropo3aiuibHUKOM. Llell mnpuHOMN BpaxoBye HEBHU3HAYEHICTh
napamMeTpiB, TOB’sI3aHUX 3 OOMEXKEHUM PO3YMIHHSAM MPUPOJIU BUXPOBOTO edeKTy Ta
HEOOXIIHICTIO 3MiHM TOTOKY ra3dy B pI3HMX yYMOBax ekcrutyataiii. Po3po0ieHi
MoOJieJli Ta METOJH € HayKOBO-METOIMYHOIO OCHOBOIO JUIsl €(PEKTUBHOTO BiTHOBIEHHS
Mpale31aTHOCTI BHXPOBOTO €HEepropo3iiibHUKa. BUKOpHUCTaHHS LUX Mojened Ta
MeToniB  3abe3nedye  TeXHIYHY  OOIpyHTOBaHICTb  Ansi  Oe3nepepBHOrO
GyYHKIIIOHYBaHHS CHCTEMHU aBTOMAaTUYHOTO yTIpaBIiHHS BHUXPOBHUM
eHepropo3aiibHUKOM. Lle mocsraeTbes LUISIXOM IHTerpauii BiANOBIAHUX aJITOPUTMIB
Ta pe3epBHUX PECYPCiB y CTPYKTYPY CUCTEMH.

[lpakTH4yHa 3HAYUMICTh pe3yJbTaTiB JUcCepTalil MiATBEP/DKYETbCS  IX
BIIPOBA/DKEHHSIM Yy HayKOBO-JIOCIIAHY [isUIbHICTE KadeIpu CHUCTEM yNpaBJIiHHS
JTITaJIBHUX arnaparis HauionansHoro aepOKOCMIYHOTO YHIBEPCUTETY
iMm. M. €. )KykoBcbkoro «XapkiBCbKHi — aBialliiHUH  1HCTUTYT», a TakKoX Yy

Bupo6Huuii aismeHOCTI JIHBIT «O6’ennanns Komynap» ta TOB «€C [nxunipunm

Ouinka 3micty auceprauii, il 3aBeplIeHiCTh Ta JO0TPHMAHHSA NPHHUHIIB
aKaJaeMiuHOl 100po4eCcHOCTI.

3a cBoiM 3MicToM aucepraiiiiHa poborta 3p00yBaua Coxona JI. B. moBHicTIO
Bianosigae CtanaapTy BUIIOI OCBITH 31 crienianbHocTi 173 ABioHiKa.

Jlucepraniiina po6oTa sBisie co000 OAHOOCOO0BO HamHMcaHy KBasliQikaliiHy
HAyKOBY IIPALliO, KA MICTUTh CYKYITHICTb PE€3yJIbTaTiB Ta HAYKOBUX IOJIOKEHb, Ma€
BHYTPIIIHIO €IHICTB 1 CBITYUTH PO OCOOMCTUI BHECOK aBTOpA y HAYyKy.
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Moga Ta cTHJIb BUKJIQJICHHS pe3yJIbTaTiB.
Juceprauniiina po6oTa HanMcaHa yKpaiHCbKOIO MOBOIO.

HeoOxiqHO BIA3HAYUTHU JIOTIYHY LIICHICTb, MOCIIIOBHICTh 1 B3a€EMO3B'SI3aHICTh
po3aiiiB. ABTOp BUKOPHUCTOBYE HAayKOBI TEpMiHM B 1X TOYHOMY 3Ha4Y€HHi, BMIJO i
JOpeyHO. Y TEeKCTI € NOCUJIaHHS Ha BUKOPUCTaHI JKepea.

Crpykrypa po6Gorn.

Juceprauiss CKIagaeTbcs 3 BCTYMy, IUSTH PO3AUTIB, BUCHOBKIB, CIIHUCKY
BUKOPUCTAHMX JDKepeln Ta A0AaTKiB. 3araabHuil o0csar aucepTauii 210 cTopiHOK.

Y ecmyni OOIpyHTOBAHO aKTyaJIlbHICTb TEMH JUCEPTaLliiHOI poOOTH,
chopMyIbOBAaHO MeETy 1 3aBAaHHS JAOCII)KEHHs, BH3HA4Ye€HO OO’€KT 1 MpeaMer
NOCJIIIKeHHs], TIepeJliYeH0 3aCTOCOBaH1 METO/IM, MPe/ICTaBIeHO HAayKOBY HOBHU3HY Ta
NpakTH4YHEe 3HAYeHHs OTPUMAaHMX pe3yJbTaTiB, HaBeJEHO MaHi Tpo myOmikarii,
anpobarliro Ta 0COOMCTUH BHECOK aBTOpa.

Y  nepwiomy po3auli  NpOBEAEHO  aHaNi3  3aCTOCYBaHHS  BHUXPOBHX
€HEepropo3JiIbHUKIB B aBiallii, aHaii3 HampsMiB pPO3POOKH CHCTEM YIIPaBIIiHHS
BUXPOBMMH €HEPropo3JiIbHUKaMU Ta OCOOJIMBOCTEH IX MaTeMaTUYHOrO OIHCY.
[TpoaHasnizoBaHO MOXJIMBOCTI 3aCTOCYBAHHS KJIIACHYHUX MPHUHLHUIIB YNPaBIiHHS Ta
0COOJIMBOCTI MPUHIMITY YIIPaBJiHHS 3a J11arHO30M.

Y opyzomy poznini pospobiena CFD Monens BUXpOBOro eHepropo3nijibHUKA,
OTpHUMaHi eKCIIepUMEHTANIbHI CTATHYHI XapaKTepUCTUKH 1 MpoBeAeHa iX IHTepBaJlbHA
JiHeapu3allisi, a TaKoX 3a JIOMOMOIOK BIOCKOHAJIEHOTO METOIy CTPYKTYpPHO-
napaMeTpuuHoi  ieHTHdikauii chopmoBaHI MaTeMaTH4YHI MOJeNl CHCTEMH
ABTOMATUYHOTO YIIPaBIIiHHS.

Y  mpemvomy po3aini cPOPMOBAHO CTPYKTYpPY pauliOHaJIbHOI CHUCTEM
YIOpPaBIiHHS BUXPOBUM €HEPropo3AUIBHUKOM, po3po0JeHi BIAMOBIAHI JIiHINAHI
NMiarHOCTHYHI Mojesi, cGopMOBaHi alrOpPUTMH [iarHOCTYBAHHS IIpare3qaTHOCTI
00’€eKTa palioHaJbHOTO YIIPaBIiHHS.

Y uemeepmomy po3aini npoaHaizoBaHi criocoOU BIJHOBIIEHHS Mpalle3aTHOCTI
(GYHKIIOHAJIBHUX €JIEeMEHTIB 00’ €KTa pallioHAJILHOTO YINpPaBIiHHS B 3aJI€KHOCTI BiJ
JiarHOCTOBAHOIO AecTadili3yroyoro BIUIMBY Ta c(OpPMOBaHI BiJIMOBIJHI aJrOPUTMH
BiJIHOBJIEHHS.

Y n’amomy po3aini po3po0iieHO KOMIT' IOTEPHY MOJENb pallloHalIbHOI CUCTEMH
yIpaBlliHHs i HaBeJeHO rpadiku eKCrIepUMEeHTIB 3 A1arHOCTyBaHHS Ta BiJHOBJIEHHS
npaine3aTHoCTI  00’€KTa  pallioHAJIBHOrO  YNpaBIiHHSA Ui TEeBHHUX  BHUIIB

necTabisi3yrounX BIUIUBIB.



Y  6ucHoékax CTUCJIO OIKMCAHI OCHOBHI pe3ylbTaTd JUCEPTALiHOrO
JOCHiHKeHHs Ta c(opMysibOBaHl MEPCHEKTHUBHI 3aadi MOXJIHWBOIO MOAATBIIOrO
TOCIIKEHHS.

Y o0odamkax HaBeJeHO pe3yibTaTH MOJENIOBaHHSA PoOOTH  Mojeli
palioHaIbHOI CUCTEeMM YNPaBJIIHHS NPU AT PI3HUX BUJIB JeCTaOUII3yIOUUX BIUIUBIB
Ha Mpale3aTHICTh BUXPOBOTO eHepropo3aiibHIKa (Ha JONATOK O THX pe3y/bTarTiB,
I110 BUCBITJIEH] Y I’ SITOMY pO3/1iJii), 1 MpeacTaBlieHi 4 akTH BIIPOBAHKEHHS.

Jluceprauiiina pobota oopmieHa BiinoBiAHO 10 Bumor Hakazy MOH Ykpaiuu
Big 12 ciuns 2017 p. Ne 40 «IIpo 3arBepmxkeHHs: BUMOT 10 OhOpMIIEHHS JUCEePTALIii».

OnpujoagHeHHs pe3yJbTaTiB AUcepTaliiiHOT po0oTH.

HaykoBi pesynbratu auceprauii BUCBITIeHI y 11 HaykoBuX myOikamisax
3n00yBaua, cepel SKUX: 4 CTaTTi y HAyKOBUX BMIAHHSX, BKIIOYEHHX Ha OaTy
onyOJIiKyBaHHsS 1O MepesiiKy HayKoOBHX (JaxoBUX BHUAAaHb YKpaiHu; | crarts y
NepiOJMYHUX  HAyKOBUX  BMJIAHHSX, TMPOIHAEKCOBaHUX y 0azax  JgaHuX
WebofScienceCoreCollection Tta/a6o Scopus (Q3) BianmoBimHoO m0 Kinacudikarii
SCImagoJournalandCountryRank a6o JournalCitationReports. Takox pe3ynbTaTu
nuceprailii 0ynu anpoOoBaHi Ha 6 HaykoBHX (axoBUX KoH(DepeHIsx, 1 3 SKHX €
MDXKHApOIHOK, MaTepiaiu KOl BKJIOUEHO 10 HaykoMeTpuuHoi 6a3u Scopus (Q4).

B Tekcti guceprauiiHoi poboru Ta nyOmikamisix 3m00yBava  BIACYTHi
MOpYIIeHHs akazemiuyHoi aoOpodecHocTi. TakuM YMHOM, HAYKOBI pe3yJIbTaTH
omMcaHl B JWcepTalildHid poOOTI MOBHICTIO BUCBITJIEHI Yy HAYKOBUX MyOJIiKalisx
3100yBaua.

HenoJiku Ta 3ayBaskeHHs 10 AHcepTaLiiiHOT poOOTH.

1. € He3HAYHI HETOYHOCTI Y (hopMyrax.

2. I3 pobGoTu He 3po3yMisio, sKi came AecTalii3yroul BIJIMBH BUKIUKAIOTH 3MIHY
TOT'O YH 1HIIOTO MapameTpa, o PO3rsAacTbes y poOoTi.

3. B po6oTi po3risgaloThCs BUMAIKHU TO3AIUTATHUX CHUTYyalid y BUIJISAI 3MiH
rmapamMeTpiB MaTeMaTH4YHOI MOJelli BUXPOBOIO E€HEpropo3[ilbHHMKA 3a KaHalloM
XOJIOJTHOTO TIOTOKY TOBITpPs, ajieé He IpoaHalli30BaHi 3MiHU MapaMeTpiB 3a KaHAJIOM
rapsidoro MOTOKY MOBITps. Y poOOTi Le pillleHHs MNOSCHIOEThCS Oe3rnocepeHiM
B3a€MO3B’I3KOM KaHalliB, MPOTe TaKa peasi3alis HisSK He ONUCYEThCS y po3.iii 5.

4. 'V poboti pauioHajdpbHe YIpaBJIiHHS @pPEJICTaBI€HE AK BHJI aJalTHBHOIO

yIpaBJIiHHS, POTE He MPOaHasi30BaHi iHIII HOro BUIH.
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5. He 3po3ymina aprymeHTauis BUOOpy 3HaueHHs KpoKy Auckperusanii y 100 mc
y po3aini 5.
BBajkaro, 1110 BHCJIOBJICHI 3ayBaK€HHsI HE € BU3HAYAJIbHUMH i HE 3MEHIIYIOTh
3arajibHy HayKOBY HOBH3HY Ta MPAKTUUYHY 3HAYUMICTh pe3yJIbTaTiB Ta He BILUTUBAIOTh
Ha TIO3UTHUBHY OIIHKY JUCepTaliiiHOl poOOoTH.

BucHoBok npo auceprauiiiny pooory.

BBaxaro, mo aucepraniiina po6ora 3100yBaya cTymeHs IokTopa ¢inocodii
Cokoma JIlmutpa BanumoBuua Ha TeMy «Mojeni Ta MeTOOH palliOHAJIBHOTO
yOpaBIiHHS Tpale3aTHICTIO BUXPOBOIO E€HEPropo3AlUIbHUKA» BHKOHAHA Ha
BHCOKOMY HayKOBOMY piBHi, HE MOPYLIy€ MNPUHIMUIIB aKaJeMi4HOi J10OpOoYecHOCTI Ta
€ 3aKiHYeHHM HayKOBHM IOCIIJDKEHHSIM, CYKYITHICTh TEOPETHMYHUX Ta MPaKTHUYHUX
pe3yJibTaTiB SKOro pO3B'A3y€ HAayKOBE 3aBIaHHs, 10 Ma€ ICTOTHE 3HAYEHHS s
ramy3i 3HaHb 17 «EnekTpoHika, aBTOMaru3alisi Ta €JNeKTPOHHI KOMYHIKAIii».
Jlucepraniiina po0oTa 3a aKTyaJbHICTIO, MPAaKTHYHOK LIHHICTIO Ta HAYKOBOIO
HOBH3HOKO TOBHICTIO BIIOBiJla€é BUMOraM YMHHOI'O 3aKOHOJABCTBa YKpaiHH, IO
nependaveri B m.6 — 9 «llopsnky mpucymKeHHs CTyneHs HokTopa ¢inocodii Ta
CKaCyBaHHS pillIeHHs pa3oBoi Creliali3oBaHOl BUEHOI paau 3akiaZy BHUILOI OCBITH,
HayKOBOI yCTaHOBH TIPO MPHUCYKEHHS CTyMeHs 1oKTopa ¢igocodii», 3aTBepIKeHOro
[ToctanoBoto Kabinery MiHicTpiB Ykpainu Big 12 ciuns 2022 p. Ne 44,

3n06yBay Cokon /Imutpo BanumoBuY 3aciiyroBy€ Ha INpPUCYIDKEHHs CTYIEHs
noktopa ¢inocodii B ramysi 3Hanb 17 «EnextpoHika, aBToMaTH3allis Ta €I€KTPOHHI
KOMYHiKallii» 3a crienianbHicTio 173 ABioHiKa.

PeuensenT:  JoulEeHT  Kadeapu
KOHCTPYKIIii aBialliiHUX JABUTYHIB,

KaHJ. TeXH. HayK, JOLEHT Poman 3EJIEHCHKUU
IMignuc  3enencekoro  Pomana
JleoHiloBUYA 3aCBIAYYIO:
ydenu#i cexkperap HauloHanbHQEPET /i >
: : ' YHIBEp,
AepPOKOCMIYHOI0 YHIBEPCWEECTYS, [ anin Crud N
. ooy LA, %,
iM. M.€. )KyKoBCBKOTO «/ AR %2 Tersina BOHIIAPEBA
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