PEHLEH3TS
Ha aucepraiiiny pobory Cunutinbor €nmu3zaperTy
Ha Temy «l1iponHeBMaTHYHA cUcTeMa 00'eKTY TENJIMYHOIO rocroapcTsa
cepesiHbOro 0b'emym»,
npeacTaBieny Ha 3100yTTs crynens gokropa giiocodii
B ranysi 3Hanb 13 — Mexauniuna iHxeHepis
3a cnetianbiieTio 131 — Ipuknaana MexaHika.

AKTYAJBLHICTH TEMH AHCEpPTALiT.

Ha cworoaniumiii feHb crocrepiraeTbes pi3ka Ta HeIUIaHOMIpHA 3MIHA
MOrOJHUX YMOB Yy HAlIOMYy KJIiMatuyHoMy nosici. BiamosijiHo A0  1BOIO
MPOAYKTHBHICTh Ta SIKICTh CIILCHKOrOCIOAapPChKOT MPOYKLIi 3HAYHO MOTIPIIY€THCA.
Pi3ki mepemamd TeMmepaTrypu MOBITpPS Ta HENPOTHO30BaHA KUIBKICTH OMaiB
HeraTHBHO BIUIMBAlOTh Ha PICT CUIBCHKOrOCHOAAPCHKUX KyJbTYp. bBuibiiicTsh
depMepiB TmoOYaJIM BHMKOPUCTOBYBATH TEIUIMYHI T[OCHOAApPCTBa, 110 MOXKYTh
3abe3neyyBaTH BHPOIIYBAHHS pOCIMH HE 3Ba)KAalOYM Ha 3MIHM 30BHILIHBOTIO
cepenoBuina. s 1bOro HEOOXiAHO 3a0€3MEUYNUTH TEMIULIO €PEKTUBHOIO CHCTEMOO
MIKpOKJIIMATYy, fKa MiATPUMY€E CTAIHM MIKPOKJIIMAT B CEPEIMHI TEIUIMYHOIO 00’ EKTY.

VYV BeNHKHUX TEIUIMYHHX TOCHOAAapCTBaX BUKOPUCTOBYIOTH aBTOMATH30BAHY
CHUCTEMY KepyBaHHS MIKPOKJIIMATOM, IIPOTE MpHU poOOTI TaKol CHCTEMH HEMOXKIIHBO
BpaxXyBaTH BCi YHHHMKH, SKi BILUIHBAIOTH HA TEPMOJWHAMIYHI NPOIECH TEILIHILIL.
ToMy 11 peryiaroBaHHS MiKpOKJIiMaTy B CepeliHi 3aMKHEHOI0 TEIUIMYHOIO 00’ €KTY
CTIOYaTKy pO3IIAJAlOThCA IMpolecH, sKi BiaOyBaioTbes B HiA. (OCHOBHHUMH
napaMeTpaMu I KepyBaHHS MiKpOKJIIMAaTOM € BOJIOTICTh Ta TEMIIEpaTypa MOBITPS.
AJle 1S aBTOMaTH3allil CUCTEMH KepyBaHHS MIKPOKJIIMATOM HEJOCTaTHBO IPOCTO
[IMMU NTapaMeTpaMH, HeoOXiqHO 00 BOHM IIATPUMYBAIKCh HE3AJIEKHO BII BILIUBY

HABKOJIMIIIHbOI'O CEPENOBHUIIIA.
AKTyaJpbHOK 3a/layel0 € CTBOPEHHS aJalTHBHOI MEXaTPOHHOlI CHCTEMH

MiKpOKJIIMaTy, fKa CIPOMO>KHA I ITPUMYBATH NTApaMeTPH MIKPOKIIIMATY B 3a/laHOMY
niana3oHi ¥ cTabinizyBaTH 1X B yMOBax BIUIMBY IIPOrHO30BaHHX JNOOOBHX 1 PIYHHX

3MIH I1apaMeTpiB HaBKOJHUIIIHBOI0 CEPEeIOBUINA.

Ouninka OOrpyYHTOBAHOCTI HAYKOBHX  pe3yJIbTATIB  Aucepramil, iX

JOCTOBIPHOCTI TA HOBU3HH.
HaykoBa HOBM3HA PpE3yJIbTATiB JMCEPTAUIHHOrO JOCIIUKSHHS [OJsrae B

HACTYITHOMY.
Brepiue O6yJo 3anpoNOHOBAHO Ta TEOPETHYHO OOIPYHTOBAHO CTPYKTYPY

MEXaTPOHHOI CUCTEMH KEpyBaHHS MIKPOKJIIMATOM TEIUIMYHOIO 00’ €KTa CepeiHbOro
06’eMy. B OCHOBI 3a11pOINIOHOBAHOI CTPYKTYPH JISKHUTH MOARIH TEIIOMACOOOMIHHHX



NPOLECIB Ta BIACTHBOCTI HAKONUYEHHS TeruioBol ewepril rtersuill. Jlis 1soro
MPOBOIMIIOCS  JIOCHIJDKEHHST 110 NPOTHO3YBAHHIO JIe(PIINTH  TEII0BOT MOTYAKHOCTI
TCNAUIL Ta ACHIIUTY BOJONOCTI NOBITPS BIIMOBIJIHO JI0 HAABHOTO [POTHO3Y MOT0/IH
B OJIHOMY 3 PEITOHIB HALIOT KpaTHU.

Briepiie po3po0iieHO MeTOIMKY BH3HAYEHHS JIE(DIIATY MOTYKHOCTI TEMIOBOTO
NOTOKY  Termumul. PeanizoBaHo jaHy METOAMKY  HUBIXOM  KOMII FOTEPHOTO
MOJENIOBAHHA B mnporpamHomy 3abesneuenni  SolidWorks Flow Simulation.
Jlocnyukenns nposoaunocs B aianasoni remnepatyp Bijg -15 °C go +30 °C.

Briepiie po3pobiieHo Ta peanizoBaHO METOAMKY JUis BU3HauYeHHs 1000BOTO
NeQIUMTY BOJASHOI mNapu B cepeiauHi TeruiMyHoro o6’ekra. Jlama meToaMka
po3pobieHa Ha OCHOBI 3MiHHM TeMIIepaTypH HABKOJIMIIHBOTO CEPE/IOBHINA BIAMOBIIHO
10 3MIHM BMICTY KUJIBKOCTI BOASHOI napu B 1 M’ noBiTps, Ky noTpiOHO goaaTH ado
BITHSTH 3 TEIJIMYHOIO 00’ €KTY.

Briepmie noBeseHo, Mo cucTeMa MIKpOKJIIMaTy TEIUIMYHOIO OO0 €KTy 3
VIEPEeUKYIOUMM KepyBaHHSM, sika BKJIIOYa€e B cebe Y3roJDKeHHsS 1M 1HKEHEPHHX
CHCTEM TEIUIMYHOIo 00’eKTy, MOXe 3a0e3ledyuTH €eKOHOMIKO BUTpaTr Ha
enekTpoeHeprito a0 20% Ha pik, Yepe3 3MEHIIEHHS CHOXWBaHHS EHEpPrii
HarpiBayaMH, siKl KOJIMBaTUMYThcs Ha 12-26 % B 3aJI€)KHOCTI BijJ MOTOJAHHX YMOB,
[IPH LIBOMY TEPMIH €KCIUTyaTallll Takol TeIuIkIll ckiagaTume Big 7 no 10 micsiis.

HayxkoB1 nocnijkeHHss Oynu BuUKOHaHI 3100yBadueM Ha kKadenpi NpHUKIaIHOI
rigpoaepomexaniku 1 MexaHoTpoHiku KIII im. Irops Cikopcekoro B pamkax
CKJIaZI0BO1 4acTHHH «PecypcoedexTrBHe Ta uncte BUpoOHHUITBO (PEUB)» nporpamu
"€sponeiicekni Coro3 g nposkuuis" (EU4Environment) mis xpain CxigHoro
MapTHEPCTBa Il KEPIBHULTBOM JIOKTOpa TEXHIYHHMX Hayk, mpodecopa, ['ybapesa
Onekcanapa IlaBnoBuua.

Otmxe, B qucepTalliHid poOOTI MMOCTaBICHE HAyKOBE 3aBIaHHS PO3POOJICHHS
aJlalTUBHOI ~ MEXAaTPOHHOI CHCTEMH MIKPOKIIMATy TeIUIHLI, $SKa CIPOMOXKHA
cTabuli3yBaTd Ta MIATPUMYBaTH CTalMid MIKPOKJIIMAT NpH 3MiHAX MNapaMeTpiB

30BHIMIHBOIO CEPEJIOBHLIA B BU3HAYEHOMY Jiana3oHi OyJO BHKOHAHO 3700yBauem
[TOBHOIO MIPOIO.

Ouninka 3micty auceprauii, i 3aBeplIeHICTh Ta JOTPHMAHHS NPHHUHNIB
aKaJeMI4YHOI 100pOYECHOCTI.

3a cBOIM 3MICTOM JauceprauliHa pobora 3p00yBaua CunuiMHOT €u3aBeTu
nosHicTiO Bianosiae CtaHAapTy BUIIOL OCBITH 31 cneuiansHocti 131 — [Ipuknanua

MEXaHiKa Ta HanpsMKaM JOCIUDKEHb BIATNOBIHO 1O OCBITHBOI Nporpamu
«I'IpuknajHa MexaHikay.

Jluceprauiiia poboTa € 3aBEpPIICHOI0 HAYKOBOIO MPALCd i CBIAYHUTH PO
HasgBHICTh OCOOMCTOrO BHECKY 3/100yBava y HayKOBUH HanpsM «PO3BUTOK CyuacHuX

3ac00iB aBTOMATH3Allll Ta NIIBUILEHHS PeCypeoeeKTHBHOCTI BUPOOHUIITBAY.



[Tpoananizysasinm 381T NOAIOHOCTI 3a pe3ysibTaTaMH MepeBIpKU JIMcepTaiiiHOl
pPOOOTH HAa TEKCTOBI CHIBHAMIHHSA, MOXHA 3pOOUTH BUCHOBOK, 110 JUcepTaiiiiHa
poboTa CruuuiHol Cn3aBeTn € pe3ysibTaToM CaMOCTIMHUX JIOCIT/DKEHB 3/100yBaYa |
HC MICTHTH eleMeHTIB  danbeudikanii, komnuguii, ¢abpukanii, ruariary Ta
3an03uyeHb. BUKOpUCTani 11ei, pe3ysibTaTi i TEKCTH 1HIIWX aBTOPIB MatOTh HAJIEKHI
MOCHJIAHHS Ha BIIMOBIJIHE JDKEPEJIO.

MoBa Ta CTHJb BHKJIACHHS Pe3yJbTATIB.

Jlucepraiuiina pobota HanucaHa yKkpaiHChbKOK MOBOIO.

TexHiuHl MUTaHHS BUKJIAAEHI rPaMOTHO, JIOTIYHO, TMOCIIZ0BHO 1 JIOCTYTTHO, IO
CBIIUMTH NPO BUCOKMM piBeHb MiAroTOBKM 3700yBaya, pobora BUTpUMaHa Y
AUTOBOMY CTHJII, ajie 1 He o30aBiieHa MMEBHOI KBABOCTI 1 HAOYHOCTI BUKJIALY
marepiany. ['padiuni Marepianu, HaBeseHi B aucepraiii JjokTopa (irocodii,
BHKOHaHI SKICHO, aKypaTHO, Yy BiJIOBIIHOCTI 10 MiKHAPOJHUX CTaH1apTIB.

ABTOpoMm chopMOBaHO 3ajadi poOOTH, sKI mependavanyd aHaji3 ICHYROYHX
IH)KEHEPHHUX MEPEX TEIUIMYHOIro 00’ €KTYy cepeHbOro 00’ €My, BAKOHAHO TECTYBaHHS
KOMII IOTEPHOI MO/l MIKPOKJIIMATy TeIUIUli, CTBOPEHOI Ha OCHOBI MaTe€MaTH4HOI
MOJIeJIl TeIUIOMacOOOMIHHMX TipoleciB. Bkazanuili mepenik 3aaad IOBOPHUTE IIPO

PO3YMIHHSI aBTOPOM MOETANHOCTI MPOBEAEHHS JOCHIIHKEHHS Ui OTpUMaHHA
0aXaHOro pe3yabTaTy.

JlycepTallis CKJIaaeThCs 3 BCTYNY, S PO3ALJIIB, BUCHOBKIB, CIIUCKY JIITEpATypH
Ta A0JaTKIB. 3araJileHUM o0csr aucepTailii 168 CTOpIHOK.

Y Berym aucepTauiiiHol poboTH 3100yBay BHUCBITIMB aKTYyaJbHICTh TEMHU
TOCIIKEHHsI, a caMe po3po0Ka MEeXaTpPOHHOI CHCTEMH YIEPEIKEHOro KepyBaHHS
MIKPOKJIIMATOM Teruivil. Bu3HaduB MeTy pobOTH, 3afa4l, 00’ €KT Ta MpeaAMET JaHOI0
JTOCIIPKEHHS, @ TaKOXX OCHOBHI METOAM 1 IIAXOAW A0 HAYKOBOI'O IOCIIIKEHHS.
BUCBITIIEHO HAyKOBY HOBU3HY Ta NpPAaKTU4YHE 3HAYEHHS OTPHMAaHHUX PE3YJILTATIB
JIOCJI1KEHHS.

Y nepumioMy po3aUll MPOBEACHO aHalll3 1H)XXEHEPHMX CHCTEM TEIUIHLIL 3
MpUKIaJlaMd Ta CXeMaMd pO3MIIIEHb BUKOHAaBUMX MPUCTPOIB. Po3risinyTo
O0COOJIMBOCTI  TEIUIMYHMX O0’€KTIB, a came: Marepiali OropoKYBaJIbHUX
KOHCTPYKUiH, TUMM KoH(irypauiil. IIpoBeieHul MOpIBHANIBHUM aHAI3 1HXEHEePHUX
CHCTEM JUIS PI3HMX THUIIB KOH(Irypauwld TEIUIMLb Ta BU3HAYEHO THI KOH(Irypauii
teriul i 00’exkra pocaijpkeHHsA. [IpoaHanizoBaHO cCKjlaq aBTOMATH30BAHOL
CUCTEMH YIIPaBJIiHHA MIKPOKJIIMATOM IIPOMHCIIOBOI TEIUIMIII Ta BH3HAUEHO MEpeliK
IH/KEHEPHUX CHCTEM, SAKMMH TOTPIOHO KepyBaTH JUISi TMATPUMKH CTAJOro
MIKpOKJIIMATy B CepeJiMHI 3aMKHEHOro o0’emy rtemnuui. Po3risiHyTo OCHOBHI
GyHKLIT CMCTEMH YNpaBiliHHS MIKPOKJIIMATOM Ta OCOOJIMBOCTI CYYaCHUX METOIB



aBTOMaTU3AIT ynpariaiHus., Ha ocHoOBI npoBesieHOro ananiszy BIJIOMUX TEXHIYHUX
pieHs 3100yBaueM BU3HAUCHO METY Ta 3aja4i JMcepraiinioi poboTy.

Y apyromy posauit 3a00yBaueM po3risiHyTo 3arajibHi (hYHKIIT Ta CTPYKTYpY
TCIUIMYHOIO rocnojapeTsa. BusnaueHo, 1o Juis ajanTUBHOI CUCTEMHU KepyBaHHS
MIKPOKJIIMATOM  HEOOXIJIHO  BKJIIOYMTH CHUCTEM: BEHTHIISILT, 3alliTOPIOBAHHA,
OOIIPIBY, PEUMPKYJSIIT TOBITPS, TOJMBY, 3BOJOKEHHS Ta AaBTOMATH30BAHOIO
KCPYBaHHs. 3 OISy HA Te, IO B cepe/uHi Teruili BiabyBaeThcs OesnepepBHU
TCII0-MAaCOOOIHHUI  1poLeC TMOTOKIB MOBITPIHMX Mac, aBTOp 3arporoHyBaB
BPaXOBYBATH JlaH1 MPOLECH B HOBIH CTPYKTYPI MEXaTpPOHHOI CUCTEMM KEpYBAHH
MIKpOKIiMaroM. Bu3naueHo BXiHi Ta BUXiHI napameTpu JuUist polecy KepyBaHHA, a
TAaKOX pPO3po0JICHO BHUMOTH JI0 CHCTEMH KepyBaHHs. BianoBigHO [0 BUMOT
3100yBaYeM 3anpornoHOBAHO PO3IIUIMTH OCHOBHI CKJIAJOBI CTPYKTYPU CHCTEMH
KEPYBaHHS Ha MIJICKCTEMU (BEHTUISILIS Ta PEUUPKYJIsLis, CHCTEeMU OOIrpiBy,
CHCTEMA 3BOJIOXKEHHS, CHCTeMa MoJjuBy). Jlisg KOKHOI IMiJICHCTEMH aBTOp MiAiOpaB
BUKOHABYl NMPHUCTPOI, sIKi OyNu BKIIKOYEHi 0 po3pobsieHoi 3-D Mozeni TenaIu4Horo
FOCIIOIapCTBA CEPeIHLOI0 00’ emy.

Y TperboMy pO3/1l BUKIANEHO omuc (hi3WKH TIPOIECIB, SIKI BiIOYBaIOTHCS B
CEpEeAUH]l TEIUIMYHOro 00’€KTa JJIS BU3HAYEHHS BHUMOI O MaTeMaTHYHOI MOIei
00°€KTy KepyBaHHsS. ABTOPOM TEOPETHYHO OOIPYHTOBAHO TEIIO-MACOOOMIHI
MpOLIECH B cepeauHl o0’exkTa MAOCHIDKEHHs, TEIJIOBI BTpPaTH TeEIUIMIl Yepe3
OTrOpPOJKYBaJIbHY KOHCTPYKLIKO, ONMMCAHO BH3HAYEHHSI KOE(MILIEHTY Terionepeaadl
Ta TEIJIOBUX BTPAT P HArpiBl NIPUILIMBHOTO MOBITPs. TakoX pO3TJISIHYTO PIBHAHHS
TeruioBoro danancy Hap’e-CTokca Ta mpouecy nepeHocy BOASHOI MapH. 3 orjsgay Ha
pe3yabTaTé MPOBEAEHOTO aHaJII3y MPOLIECIB Ta 1X MATEMAaTUYHOI'0 OMHUCY 3/100yBavyeM
MoOyZI0BaHO MaTeMaTH4YHY MOZENIb 3MIHU TeMIIepaTypd Ta BOJIOFOCTI MOBITPS B
CepeauH]l TeIUIMYHOro o0’exkta. Ha OCHOBI OTpUMaHHUX pe3yabTaTiB y pPoOOTI
BU3HAYEHO 3aJ1a4l Ta BUMOTH JIJISI KOMIT FOTEPHOI'O MOJEIFOBAHHS.

Y 4eTBEepTOMY PO3AUII aBTOPOM HABEJEHO KOMIT IOTEPHY MOJENb TEIIMYHOTO
o0’ekTa cepeaHboro o00’eMmy, peamizoBaHy B cepemoBuil  SolidWorks Flow
Simulation. [{na MoaenoBaHHs TEIUIO-MACOOOMIHHUX TMPOILECIB B CEPEAHHI TEIIHL
BUKOPUCTAHO 3MiHHI BEJIMYMHHM: THUCK, WIBUIKICTb, TEMIEPATYpy Ta BOJIOTICTH
nopiTpsi. ['eomerpuyHa MoOJeNIb TEIUIMII Ma€ HACTYNMHI rabapuTHi po3Mmipw
7000x4000x1600 MM, a TepMIH MOIENBHOIO JOCHIPKEHHS OXOIUIIOE OIHY 100V.
3100yBay BUKOHAB TECTOBl BHMIPOOYBaHHS Mojeni, sKI miATBepaMau 11
rnpapjaonoAioHicts. Ha OCHOBI OTpMMAaHHMX Ppe3yJIbTaTiB 10 MEpPeXiJIHUX IpoLecax
crabinizauil TeMreparypy Ta IIBHAKOCTI IOTOKY TMOBITPSHHUX MAC BH3HAYEHO
KiJIbKICTh Ta MicClie PO3MILICHHS TOYOK KOHTPOJIIO napameTpiB Mikpokiimary. Jlani y
poGOTI BHCBITIIEHO JOCHIDKEHHS 3MIH TEIUIOBOI MMOTYXHOCTI TEIIO00MiHY 3
OTOYYIOYMM CEpeJIOBHIIEM, MAKCUMaJlbHA 3HAUYEeHHs SKOI, 3a pPO3paxyHKaMH,
craHoBUTHL 5,367 xBt. Ilpu moyaTkoBIM TeMmeparypi NoBiTpsi B cepeauHi 00’ exrta



nocapkens  20°C Ta  3MIHHIE - TeMnepatypl  HABKOJIMIIHBOIO  CepeJIOBHINA
3100yBaveM  JIOCHIJDKEHO BTpATY TEIJIOBOT MOTYKHOCTI Yepe3 OropoiKyBaibHY
KOHCTPYKIIIO Ta BU3HAUEHE CepeJIHE 3HaueHwus, 1o ckiaagae 3,5 kBr. Takox y
TAHOMY PO3/TUTT BUCBITJICHO JIOCIIJDKEHHS TIPOLIECY HAIOBHEHHS BOJIOTICTIO MOBITPA
3AMKHEHOTrO 00’ eMy 00 €KTa JIOCHIJKEHHS.

Y n'sToMy po3auil aBTopoM  po3poOsieHO 3arajJbHUM  ajJrOpuT™M  KepyBaHHA
HarpiBayamMu. Busnaveno, mo Jjuist o0irpiBy TEIrUIMill J0CTaTHHO BHKOPHUCTOBYBATH
JIBa HarpiBaul notyxHicTio 3 kBt ta 1 kBr. Takox B po3ziyl HaBeJeHO HMKJIOrpamy
poOOTH HarpiBauib, 3 K0T BUJHO, 1110 BIIPOAOBK 100K 4 rojiuHu He Oy/ie npaioBaTy
KOJEH 3 HarpiBauis. Ha ocnoBi noGynoBaHoi LMKIOrpamu 3700yBad po3poOHB
dparMeHT Koay Ha wMoBI nporpamyBaHHs ST s BlANpaUioBaHHsA KOMaH/
HarpiBayamu. HacTynHuM eranoM y po3zisii HaBeIeHO PO3paxyHOK pexHMy poOOTH
GOpCYHOK TYMaHOYTBOpEHHs. ABTOPOM BCTAHOBJIEHO, IO JUIS 3a0e3MeveHHS
OaylaHcy BOJIOIOCTI IOBITPSL y TEIJIMYHOMY OO’€KTI JOCTAaTHBO BCTAHOBUTH TpH
Gopcynku npoayktuBHicTIO 2 n/roja. KoedillieHT HaroBHEHOCT! KOMIIEHCYHOYHX
dopcyHok koauBaeThes Bijg 0,58 no 0,9, a yac ix pobortu ckianae B 17,4 XBUIMH 10
75 XBWJIMH B 3aJI©)KHOCTI BiJl 3MiHH TEMIIEPATYPH Ta BOJIOTOCTI MOBITPS 30BHIIIHBOTO
cepenoBuia. Po3pobieHo pexxum poOOTH ans HarpiBadiB Ta (popcyHOK. HaBeneno
[MOPIBHSJIBHUN aHajll3 e(eKTUBHOCTI MEXaTpPOHHOI CHUCTEMH 3 YIEPEKYIOYUM
KepyBaHHSIM Y IIOPIBHSHHI 3 JUCKPETHHM YIOpaBliHHSAM. 3700yBay IIpe/ICTaBUB
po3po0JIeHUA 3arajJlbHUM aJropuT™M IpOrpamMHd KepyBaHHS KOMIIEHCYIOUHMH
GopcyHKaMH TYMaHOYTBOpPEHHS Ta BiANOBiAHUHA (pparMeHT Koay. [IpoBeneno ananis
e()eKTUBHOCTI YNpaBJIIHHS HarpiBauamMu IpU JUMCKPETHOMY KEpyBaHHI Ta IIpH
yrepeKeHOMY KepyBaHHI MEXaTPOHHOIO CUCTEMOIO MIKPOKJIIIMATY.

Jluceprauiiina podoTa odopMiaeHa BIANOBIAHO A0 BUMor Hakasy MOH Ykpainu
Bij 12 ciunst 2017 p. Ne 40 «I1po 3aTBEpIKEHHS BUMOT 10 ODOPMIIEHHS JUCEPTALID.

OnpuiaoaHeHHs1 pe3yJbTaTIiB JHCEPTALIHHOI pOOOTH.

HaykoBi pe3ylbTaTd JMcepTalll BHUCBITIEHI y 3 HaAyKOBHUX IyOmikauisx
300yBaya, cepel SAKMX: 3 CTAaTTl y HAyKOBMX BHJAHHAX, BKIIOYEHHX HA JaTy

ory0JIiKyBaHHs J10 NepeNiKy HayKOBUX (DaXOBHMX BUAHb Y KpaiHH.
Takox pe3yiabTaTH auceprTanil Oynau anpoOoBaHl Ha 7 HayKOBHX (DaxOBHX

KOH(epeH1iX.

[lix uyac pobOOTHM HajJ JUcEpTali€lo 3700yBay IOKa3zajla BHCOKHH piBEHb
BOJIOJIIHHA pe3yjbTaTaMH JAOCHIUKEHb, SIKI CTaJld OCHOBOIO JUlsl OMyOJIIKOBaHMX
craTeil y (haxoBMX BHAAHHSAX Ta HA KOH(EPEHLs, 10 CBIAYHTE NPO AOTPHUMYBAHHS
IPUHIMIIB aKaZieMi4Hoi J00pOYECHOCTI.

HepoJiiku T4 3ayBazkeHHs 10 AHCEPTALIHHOT podoTH.
BojHouac 10 pobOTH € JIeKUIbKa MUTaHb Ta 3ayBaXKEHb:



. 3 HaBeACHOrO Marepiany He 3po3ymiio, HOMY 3arporoHoBaHuMd  MAXij
CTOCYETHCS TUILKH MEXaTPOHHUX CHCTEM MIKPOKJIIMATY JUIsE TEIINILL CEPENHBOTO
00 eMy 1 yn MoKe BIH OyTH NOmMpeHum Ha 1 TerindHi o6’ extn?

B orpumanunx pesyiabrarax oo nojst po3nojiiily THCKY 1 HIBHAKOCTI BKA3aHO
HA NEeBHUH vac crabunizaull, BoJHOYAC B pi3HUX ToUKax 06’eMy uac crabisizanil,
CYIIYM 3 €1Op, € PI3HUM, UM BPaxOBAHO 1€ B 3alpONOHOBAHUX METOJIMKAX
BU3HAUCHHS ITPOIHO30BAHOTO JIC(DIMUTY BOJOTH 1 TEMJIOBOI'O MOTOKY?

LIpu posriisil CHCTEMU NMPOBITPIOBAHHS | PELUPKYIISAILT TPUBEPHYTO yBAry JIi0
PO3PAXYHKY PEryIioiouoro npucTpor) B CHCTEMI BEHTHIISIIIIT, OJHAK HE HABEIEHO
BIJIOMOCTI 111010 PEryJTIOBAHHS BUTPATH B CUCTEMI PELIMPKY JIALIT.

He 3po3ymino, un BpaxoBano npu po3podili cMcTeMH 3BOJIOKEHHS T1paBiivHa
Mepexa nocTayanHs pIAHHU 10 GOPCYHOK, SIKIIO Hi, TO SKMUM YHHOM 3abesrneuena
OZTHAKOBA BUTpaTa 4epe3 (opcyHKH, 1110 po3TaiioBaHi Ha PI3HIA BIJCTaHI Bi/I
JDKepeia TUCKY.

B anroput™i KepyBaHHs pO3IIISHYTO TUILKH TPU PiBHI MOTYKHOCTI HarpiBayis,
B TOM 4ac K PyHKUIS AeDILUTY TEIUIOBOI MOTYKHOCTI Ma€ HE CTYMIHYaCTHiA, a
AHAJIOTOBHM BUIJISM, HE JIOUUIBHO OyJio OM BHKOPUCTATH IIMPOTHO-IMITYJIBCHE

KepyBaHHsl 33Ul HAOJIMXKEHHST ycepeHeHOol MOTYKHOCTI HarpiBayiB A0 (yHKIIT
BTPA4YE€HOI MOTYXXHOCTI TEIJIMIL].

[

e

BBaxaro, 1110 BHCJIOBIEHI 3ayBaKEHHSI HE € BH3HAYAJbHUMH 1 HE 3MEHIIYIOTh

3arajibHy HayKOBY HOBHM3HY Ta IPaKTUYHY 3HAYMMICTh PE3YyJIbTATIB Ta HE BILUIMBAIOTH
Ha MO3UTHBHY OLIHKY JHUCEpTaLiiHOT poOOTH.

BucHoBOK npo auceprauiiiny poGory.

Beaxkaro, 1o auceprauiitHa pobora 3mo0yBaua cTyrneHs qoktopa ¢inocodii
CunanumHol €nm3aBeTy Ha TeMy «[iaponHEeBMaTHYHA CHCTEMA 00'€KTY TEILUTMYHOIO
OCMOJApCTBA CePeHbOro 06'€M}f» BUKOHaHA Ha BHCOKOMY HayKOBOMY pIBHI, HE
NOpyIIy€ TNPUHLMIIIB al{az[emmﬁm NOOpPOYECHOCTI Ta € 3aKIHYEHUM HayKOBHM
JTOCIIUKEHHSAM, CYKYIIHICTb TCOPETHYHMX Ta NPAKTHYHUX pe3yanaT15 SIKOT'O
pO3B'sI3y€ HAYKOBE 3aBJaHHS, 1[0 MA€ ICTOTHE 3HAYEHHS IS MEXaHIYHOI 1HXeHepil.
Jlucepramiiina pobora 3a aKTyaJdbHICTIO, IMPAKTUYHOIO I[IHHICTIO Ta HAayKOBOKO
HOBH3HOIO IOBHICTIO BIANOBIAAa€E BUMOraM YHWHHOI'O 3aKOHOJABCTBA YKpaiHH, IO
nependaved1 B .6 — 9 <<l'[op51):u<y NPUCY/DKEHHS CTYNEHs JOKTOpa (bmococbn Ta
CKacyBaHHs pILLIEHHS! pa30BOl CIeniaai3oBaHol BYEHOI pajd 3aKiajay BHILOI OCBITH,
HayKOBOI YCTAaHOBU PO MPUCYIKEHHSI CTyIIeHs JoKTopa (inocodii», 3aTBEPIHKEHOTO
IToctanosoro Kabinery MinictpiB Ykpainu Big 12 ciunsg 2022 p. Ne 44,

3n00yBay CununuHa €113aBera 3acilyroBy€ Ha NPUCYDKEHHS CTYIIEHs J0KTOpa

dutocodil B ranysl 3HaHb 13 — MexaHiuHa i1HXKeHepis 3a cnemiaibHicTio 131
[IpukiiagHa MexaHika.
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