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PiWCIIIIA 

pa1oeoT cnc1danhoea110T 0•1c110T pam1 A<I> 64.0S2.053

npo npHCYA*CIIIIA CT)'IICIIA AOIO'opa ct,inococt,i'i 

3.zto6yea'f cryncm1 .A0KTOpa <f>inoco<l>i'i Wcnixoe lOpiA OncKcan.ztpoeH'f, 1998 poKy 

Hap0.ll)KCHIUI, rpot.ta.D,llHHH YKpa'i1m, oceira: 38Kill'fHD y 2021 XapKiBCbKHA HauioHanbHHA 

yuieepc11rer pa.nioencKTpo11iK11 Ja cncuianb11icno 123 «K0Mn11orcp11a iu>t<e11epi11», BHK0Hae 

aKpC.AHToeauy oceirnbo-npo4,ccin11y nporpaMy «Kor.tn'1otcp11a imKc11cpiJm. 
Pa.Joea cneuianiJoeaua 0•1cua pn.An, yroopcna 11aKnJoM XapKiocbKoro t1auiot1anb11oro 

y11iecpc11TCTY pa,niocncKTpOHiKII MinicrcpcTBa ocniTH i Hll'jKH YKpa'inH, M. XapKie Bi.A «26» 

'fCpBllll 2026 pm,y .N'!? 275, y cKna.ni: 
r onoe11 pa.Joeo'i cncuianboeauo'i e•1c11o'i pan11: 

BOJlK MaKCIIM OncKcaHAponHlf, .A0KTop Tex11i11t1Hx 11ayK, npo<l>ecop, npo<j>ecop 

Ka<jJC.ApH eneKTp0HHHX o6'fHCmoeanbHHX MOWHH XapKiBCbKOro 

HauioHanbHOro yuioepCHTCTY pa,AioeneKTpoHiKH; 

PcucHJCHTie: 

lfAJlA OKcaHa BiKTOpieua, .A0KTop rexHi'fHHX 11ayK, .A0UCHT, Jaei.Ayealf Ka<l>eApH 

iH<l>opr.tauiAHHX CHCTCM i TCXHonoriR XapKiBCbKOfO uauioHanbHOro 
yHieepCHTCTY pa.nioeneKTpOHiKH. 

Jl.HWEHKO OneKcii1 Ceprii1oeHlf, KaH.AH.AaT texHi'IHHX 11ayK, .A0UCHT, ACKaH 

O<l>iuii1HHX onoHeHTiB: 

<t>aKynbTCT}' KOMn'IOTCpHoi' iIDKeHepi'i Ta 

TCXHOnoriA XapKiBCbKOro 

pa,nioeneKTpoHiKH. 

11auio11an&11oro 

iHTeneKTyanbHHX 

yHieepCHTCT}' 

ronY6 CepriA BaCHnb0BH'f, .A0KT0p TCXHilfHHX HayK, .A0UCHT, Jaei.AyBa'f Ka<l>e.ztpH 

nporpar.rnoro Ja6eJnelfeHHll aBT0M3TH30B3HHX CHCTCM llepKaCl>KOro 

.ACp)l(aBH0ro TCXHOnorilfHOro yuieepCHTCT}', 

MIPOlllHMK MapHHa AHaTonii'BHa, .A0KTop TeXHilfHHX HaYK, .A0UCHT, npocl>ecop 
Kalj>e,ApH KOMn'IOTCpHHX CHCTCM Ta po60TOTCXHiKH XapKiDCl>KOro 

HauioHanbHOro ynieepCHTCTY iMeHi B.H. KapaJiHa. 

Ha 1aci.Aa1111i «25» cepn� 2026 poKy np11A11,rna piwe111U1 npo npHC';A)l(CHHll cryneHll .A0KTopa 

<l>inocolj>i'i J ranY3i JHaHb 12 Iulj>opMauiHHi Texuonori'i Wenixoey IOpiio OneKcaH.ApOBH'!Y ua 

ni.ACTaei ny6ni'!HOro JaxHCT}' AHCepraui'i «Mo.Aeni Ta MCT0A K0HTp0JllO MiKpoKniMaTy y 

MiKpocepeiCHHX i111j>opMaUiHHO-BHMip10eanbHHX CHCTeMax» 33 cneuianbHiCTIO 123 KoMn110TepHa 
iH)l(CHepill 

.ll:Hceptauiio BHK0H3H0 y XapKiBCbKOMY HauioHanbHOMY yuieepCHTCTi pa,AioeneKTpoHiKH 
MiHiCTepCTBa OCBiTH i HaYKH YKpa'iHH, M. XapKiB. 

HayKOBHH KepiBHHK AKCaK HaTanill reopri'ieHa, .A0KT0p TCXHi'IHHX HayK, npolj>ecop, 

npo<t>ecop Kacl>CAPH iH<l>OpMattiHHHX CHCTCM Ta TCXHOJlOriH XapKiBCbKOro HauioHanbHOro 
yHieepCHTCTY pa.AioeneKTpOHiKH . 

.lJ:Hceprauito no,AaHo y e11rJU1.Ai cneuian&Ho ni.AroroBJJeHoro pyKonncy, .IIKHA Bi.llnoei.lla£ 

BHMoraM nynKT}' 6 TTop.11.llKY npncy.ll)KeH� cryne� Jl0KTopa <l>inoco<l>ii' ra cKacyea1111.11 piweH� 

pa.Joeoi" cneuianiJoeaHo'i BlfCHO'i P3.llH 33Kn3JlY BHJ.UOI OCBiTH, HayKOBO'i yCTaH0BH npo 

npHCYJl)l(CHHll cryne� Jl0KTOpa <l>inocolj>ii, 33TBCp.ll)KeHoro nocTaH0B0IO Ka6iHery MiHiCTpiB 

YKpa'iHH Bi.A 12 ci'f� 2022 poKy .N'!! 44 (Ji JMiHaMH). 

3)lo6ysalf Ma( 12 HayK0BHX npaUb 33 TCM0IO JlHCeprauii, .IIIO BKnto'fatoTb 5 CTaTell y 

ct,axoBHX nepiOJlH'IHHX HayK0BHX BHJl3HHJIX YKpai°HH 3 Texui11HHX HayK KaTeropii «Ii», y 
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BH)laHIUIX, .RKi ei.nnooi.na10Tb BHMOraM nymcrie 8, 9 nop.R.!lKY npHcy.n)KeHH.R cryneH.R .llOKTopa 

<J>inoco<J>i'i ra cKacyeaHH.R piweHH.R paJoeo'i cneuianiJoeaHo'i Blletm'i pa,nH 1aKJ1a,ny emuo'i oceirH, 

HBYKOBO'i yctaHOBll npo np11cy,n>KeHII.R crynetl.R ,!lOKTopa <J>inoco<J>i'i: 

I. Axak N., Kushnaryov M., Shelikhov Y. The intelligent control of the city fann

microclimate based on the Q-leaming algorithm. Advanced lnfonnation Technology. 2024. Vol. 

I, No. 3. P. 12-24. DOI: https://doi.org/10.17721/AIT.2024. l .02. 

2. Wenixoe 10., AKcaK H. A.nannteHe KepyeaHHR MiKpoKJliMBTOM Ha OCHOBi M8WHHHOro

Hae'laHH.R ra MiKpocepeicHo'i apxiteKTYP"· lnfonnation Technology: Computer Science, Software 

Engineering and Cyber Security. 2025 .. N'!, 3. C. 223-232. 8 DOI: https://doi.org/10.32782/IT/2025-3-

26. 
3. Wenixoe IO. 0., AKcaK H. r. Mo.ncnb npc,llcrnonc1111R cra11y rn npontoJyeaHHR

napaMCTJ)iB MiKpoKJJiMBT)' B poJno.ninc,mx i11<J>opl'taUHh10 BHMip,oeanLHHX CHCTCMax. BicHHK 

HauioHanbHoro rexui'luoro y11iecpc11rcry <()(01>>. Ccpi.R: lttcl>opMaTHKa i Mottcmoea111t.R. 2026. T. 

I, N2 2( 16). C. 36-58. DOI: https://doi.org/10.20998/24 l l-0558.2026.02.03. 
4. Shclikhov Y. 0., Axnk N. G. Microscrvicc-based adaptive indoor microclimate control

system using LSTM forecasting. Op11KJ1t1,A11i m1rn1111J1 MnreMant•moro Mo.ncmooanm1. 2025. T. 8, 
N2 2. C. 308-322. DOI: https://doi.org/10.32782/mnthematical-modclling/2025-8-2-32. 

s. Axak N., Shelikhov Y. Intelligent load balancing in microservice architecture. Systems
and Technologies. 2025. Vol. 70, No. 2. P. 210-218. DOI: https://doi.org/l0.32782/2521-6643-

2025-2-70.23. 

y .AIICk")'Cii' BJRnll y'laCTb (ronoea, pettCHJeHTH, o<l>ittiHHi onoHeHTH, iHwi npHcyrHi) Ta 

e11cnoe11mt Ja)'BB)KeHHJJ: 

I. ronoea paJoeo'i pa,nH: MaKCHM BOnK, JtOKTop rexHi'IHHX HayK, npo4>ecop, npo4>ecop

KB<l>en.pH CJJCKTJ)OHHHX o6l!HCntOBaJJbHHX MaWHH XapKiBCbKOrO HauioHanbHOro yuieepCHTeT)' 

pa.nioe.neKTpOHiKH. 

3ayBIDKeHHJI: 
) ) ,llOUUlbHO BUlOKpeMHTH <l>YHKUi'i, .Rici BHKOH)'IOTbC.R Ha nep114>epiHHOMY pieHi, Ta <l>YHKUi'i 

ra .naHHi .11Ki nepe,natoTbCJJ .no xMapHoro cepe,noemua, oco6n11eo y cueHapi.Rx J eTpaToto 

)KHBJJeHHJJ a6o JB'JJJKY, 

2) 3 ormuzy Ha BHKOpHCTaHHJI EDGE-piBHJI 6a)KaHO p03rJI.RHYTH OHTaHH.R 6eJneKH ,naHHX

Ta KaHaniB nepe.naeaHHJJ TeneMerpi'i Ta Kepyi<>l!HX KOMaHJl. 

3) 6a)KaHO p03WHpHTH nporHOJyeaHH.11 Ta OCHOBHi napaMetpH LSTM-Mo,neni, iuo6

qiTJcime 00Ka33TH 3B'J130K Mi>K TO'IHiCTIO nporHOJY i JJKicno KepyeaHH.11. 

2. PeueHJCHT OKCaHa tJ.AJIA, ,!lOKTOp TCXHi'IHHX HaYK, .noueHT, Jaei,nyeall Ka<l>e.npH
iH<l>opMauiRHHX CHCTeM TCXHonoriR XapKiBCbKOJ"O HauioHanbHOfO yuieepcHTeTY 

pa.nioeneKTpoHiKH. 

3ayea)KeHHJJ: 

I) ,llouinbHO ,!leTanbHiwe OllHCaTH npoue.nypH o6po6KH nponyiueHHX a6o aHOManbHHX

cettcopHHX JHal!eHb, OCKinbKH TaKi CHtyaui'i e THnOBHMH ,!lJUI IoT-CHCTeM peanbH0J"O l!acy. 

2) 6a)KaHO p03WHpHTH o6rpyttryeaHH.II e116opy ropHJ0HTY nporHOJyeaHHJI Ta OCH0BHHX

napaMerpie LSTM-Mo,neni, iuo6 'fiTKiwe nOKaJaTH 3B'Sl30K Mi>K TOl!HiCTIO nporH03Y i .RKiCTIO 

KepyeaHH.R. 

3) y po3,niJJi, npHCB.Rl!eHOMY H8Bll8HHIO 3 ni,nKpinneHH.RM, .!lOUUJbHO 6yno 6 OKpeM0

npoaHanhyeaTH cra6iJJLHiCTb noniTHKH KepyeaHHJJ y pi,nKiCHHX a6o aeapHiHHX cueHapi.RX. 

4) Bapro 6yno 6 ,!leTaJJbHiwe noKaJaTH, .IIK 3MiHIOCTbC.II JJKiCTb KepyeaHH.11 npH ei,nKnJOl!eHHi
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oKper.rnx iHreneKT)'aJJbHHX Monynie (HanpHICJJa.z:t, 6CJ LSTM nporHoJyeaHHJI a6o 6CJ RL­

KopeKui'I), OCKiJibKH ue noJeonHno 6 lfiTKiwe ouiHHTH BHCC0K KO)Kltoi' CICJJa.zlOBO'i CHCTCMH. 
5) 6ll)KaHO p03WHpHTH CTaTHCTH'IHC o6rpyinyeaHHJI CKcnepHMCHTaJlbHHX pe3ynbTaTiB,

30KpeMa nonarn noeiplfi iHrepBanH a6o nncnepciRHi xapaKTepHCTHKH ,AnJI 0CH0BHHX MCTpHK 
TOlfHOCTi npornoJyeaHHJI Ta CHeproe<jieKTHBHOCTi. 

3. PeueHJCHT OneKciR mIWEHKO, K8HJlHJtBT Texni'lHHx t1ayK, noueur, neKaH

<l>aKynbrery KOMn'iorepuoi' iH>KeHepii' TB i11reneKTyanbtlHX TCXHonoriA XapKiBCbKOro 
HauioHaJlbHOro YHiBepCHTCTY pa,nioeneKTpoHiKH. 
3aye8)KeHm1: 

I) y po6oTi nouinbHO 6yno 6 JlCTaJlbHirne 06rpy11ryeaTH BH6ip MC)K JlCKOMn03HUi'i
MiKpocepeicie, OCKinbKJI 11a,nMip11e npo6ne11HJ1 �JYIIKUif.l M0)KC J6inbwyearH Mepe)KeBi HaKnaitHi 
BHrpant Ta YCICJJ8JtHIOOaTll cynpoein CHCTCMH. 

2) 68)KaHO p03WHpHTH nollCHCHHll lU0Jl0 pecypcHHX BHM0f 3anponoHOB8Ho'i nnar4>opMH
Jtnll MaJIHX o6'cKTiB, JlC BHK0pHCTOHHJI noe1muit111oro XMapHoro K0HTYPY M0)KC 6yYH 
HaJtnHWK0BHM. 

3) .nouinbHO lfiTKiwe noKaJaTH, llKi <l>YHKUii' BHK0HYJOTbCll Ha nepn<J>epiRHOMY pieHi, a JIKi
nepeJtalOTbCll Jt0 n1apHoro cepeJt0BHlU3, oco6nHBO y cueHapiRX BTpaTH JB'JIJKy. 

4) .nouinbHO K0HKpCTH3)'B3TH, 38 JIKHMH KiJibKicHHMH noKaJHHKaMH ouiHIOBaJ13CJI
e4>eKTHBHiCTh M3CWT36)'B3HHJI cepeicie (HanpHKnan, npHpicr nponycKHOi' JnaTHOCTi, p95/p99 
38TpHMKll, 33BaHTa)l(CHHJI KOHTeRHepie), mo6 nincHnHTH iH)KCHepHy iHrepnperauiio pC3ynbTaTiB. 

4. O<l>iuiAHHH onoHeHT CepriR fOJIY6, noKTop rexHilfHHX uayK, noueur, Jaein)'Balf
Ka4>enp11 nporpaMH0ro 3a6e3nC'lCHHll aeT0M3TH30D8HHX CHCTCM tJepKaCbKOf0 nep>KaBH0ro 
TeXHOJIOri'lHOfO yuieepCHTC'fY. 

38)'Bll)KCHHJI: 

I) Y po6oTi .nouinbHO 6yno 6 poJwHpHTH nopieHRHHR JanponoHoeaHoi' Edge-Cloud
apxiTCKTYJ>H 3 anbrepHaTHBHHMH ninxonaMH, J0KpeMa edge-only a6o serverless-piweHHRMH nn11 
Ja.z:ta'I MiKpOKniMazy. 

2) MexauiJM iJoJilluii' J6oi'e nonaHo nepeKoHnHB0, onHaK eapro 6yno 6 neranbHime
onHcaTH CUCHapii' einuoeneHHJI nicJill einMOBH 0KpCMHX cepeicie ra D0K33HHKH qacy 
BiJtHOMCHHJI. 

3) 3 0fJillllY H3 BHK0pHCTaHHJI JoT-piBHJI 63)1{3HO 0KpeM0 p03fJillH}'TH DHT3HHJI
Ki6ep6C3UCKH KaHanie nepe.naeaHHJI reneMerpii Ta KCpYJO'IHX K0M3HJt. 

4) .l1/lll npaKTHlfH0fO enpoB3,!l)KCHHJI eapro 6yno 6 p03WHPHTH OUHC BHMOf no Mepe)l(eeo'i
iH4'pacrpyicrypH Ta nonyCTHMHX 33TpHM0K Mi)I( Edge- J OCIWU,KH ui napaMerpH icTOTHO 
ennHBalOTb Ha CTa6inbHiCTb K0HTYPY Kep)'B3HHJI. 

5) PucyHOK 3.1 Ha cropiuui 67 JlHCeprauii' ninnHC3HHlt JIK CTpYKfYpHO·<l>YffKUiOHaJlbHa

Monenb. Ane Ha uiR cxeMi nonani rinbKH eneMeHTH crpyKTypH. 

6) IlpH BHKOH3HHi 3aenaHHJ1 5 «Po3p06HTH Meron ananrHBHOfO inreneKT)'aJlbHOfO

KOHTpOnlO napaMerpie MiKpOICJJiMazy B MC)Kax MiKpocepeicHoi' apxiTCKTypH Ha OCHOBi HaB'laHHll 

3 niitKpinnCHHJIM h 6araroKpHrepianbHOIO 4>YHKUi£IO BHHaroponu, lUO epaxoeye c-ra6inbHiCTb 

napaMerpie cepenoBHlUa Ta CHeprocn0)l(HBaHHJI)) aeropoM OTpHMaHi Pe3YJibTaTH, lUO 

xapaKTCpH3YJOTbCll H8YKOB0IO HOBH3HOIO, onHC3H0IO n. 3: «Ha6ye nonanbW0ro p03BHTKY MCTOJl 

8Jl3nTHBHOro iHTCJICKl)'aJlbHOro KOHTpOJIIO napaMerpie MiKpoKniMazy B MiKpocepeicuiH 
poJnonineHilt iH<l>OpMaUiAHo BHMiplOBaJlbHilt CHCTCMi Alie uelt pe3ynbTaT HCJlOCTaTHbO 'liTKO 
eino6pll)KCHHA y BHCH0BKax no po60TH. 

7) Y p03Jlini 5 )lHCeprauii HC H3BO)VITJ,C.II BiJlOMOCTi npo CTp)'KTYJ>y ra noXO,wKCHH.11
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n. , no. pc 11 onM<nH 
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8) I Ir Jll1l) wb,o u • "'Y u c p )'l1

f'(' rc,().UJIICh )1 /IHU"J"IUi, 

5. 04,111Uh1H on 11c111 M f'MHI .1IPOIIIIIHK.
41C'/ij)H Mll'110lq,}IH-'l U1C104 U T lt Rik'M X

it,m,I O.lt. 1,. ra i111. 
l)'b 111111: 

J Y ,po601i PTO uy O nn 

J1tpc11lp1tnHl:11 LSlM M nc i, 

2) llouim,110 JJ0JJ,111r

no. 11 h 

OC�Ji11irn1 ie 01111110 PKT ri rn ff j 1)11 11il Hit It ,., ... 

3) ,11Ji11 niJJIIHIJJ 111111 �in,-· .. ,"u" ti t rncpu "''"

op 

U'" R 'IKCf A 

ru, y t"6ip "· 
rt> 

'" onKc 

1<0114,il'yp1114i� Mi fX'C-t"J'l Ith,. n -.c,pl11 ll)ll( , c.11t11 pii1111 ur m, •
4) J;11)1(-81tO lJ KJII\JllliUJ OOHClt H llf't IIC,"l) flt 8ip1m r,tpc11 lltf 1111 I f\po'4(Jl'Ci«C8 ·;

MOJJCJti , a pH1l'pii , ·11H11 •• 11111114111111•, OCkl:n, " 11c 11lt111H11111 o G II pc1to11 Mak.-o, ouiH "" 

L. TM MC)Jl�Jtll.

) lloulm,11 G�n 0 OlqXMO :3'ClHIUlt J)CJ)'/11,flflt po(,otH riGpHJltt<JW ni ;(0.Jy l

11poc1 iUJHMM 6a HMM rp 1 1-i11MH ""P)'Nlfll .. , uto6 11i-ndmc flOKaJa'fH IIIC"Jlt C �c 

i111c11ct., '111.,uoi' tU'll.llOeoi. 

Pc· ynh1at11 iJ.oipH1 ro ronocyB1111u1: 

<(Ja» S "UlCH j B pa/111, 

Ha ni.aCTaai pc3ynbraTie eiJ1Kp11roro ronocyeat1101 pa:1oea cneuianiJoea11a B'tctta pa.33 

npHC)'Alt()'C UJc.nixoay IOpitO 011cKCOHJ1poBH'4Y crynittb JlOKTOpa ct>inoco<l>ii 3 ra.,pi 12 

l1t4)0pMauiA11i TCXHononi1a cncuianbtticno 123 KoMn'ioteptta i11>Kettepi,i. 

Bi.acol80HC Tp8Hcn1uii JAXHCT)' JlltCCpraui'i J10J18E:TbCll. 

fonoaa puoeoi cneuianhoBaHoi B'ICHoi Mat.cu�• BOJlK 

P8.llH 
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