BIAI'YK
O(QII1{HOr0 OMOHEHTA, JOKTOpa TEXHIYHUX HAyK, CTAPLUIOr0 HAYKOBOI'O

CHiBpOOITHHUKA, TOJIOBHOI'O HAYKOBOT'O CIIBPOOITHUKA [HCTUTYTY TEXHIYHOT

teriodizukn HAH Ykpainu laBunenka bopuca BikTopoBuua

Ha JqucepTaniiny poooty Psabuyna Pycnana CepritoBuya
«EHeproTrexHooriyii 0coOIMBOCTI BUKOPUCTAHHS BOJAHEBUX TEXHOJIOT1H B
TEXHOJIOTIYHUX YCTAaHOBKAX», MPEJICTABIEHY Ha 3/100yTTS HAYKOBOT'O CTYIEHS
noktopa ¢iunocodii B rany3i 3HaHb 14-EnekTpuuna iHXeHepis

3a crewianbHicTIO 142 -EneproMmammHoOyayBaHHS.

AKTyaJIbHICTh TeMH AMcepTamii. 3acCTOCyBaHHS BOJHIO SK EHEProHOCISI €
BaYKJIMBOKO 33J1a4€I0 cydacHOi eHepreTuku. OTHUH 3 BapiaHTIB BUKOPUCTAHHS BOJIHIO
NOJIATAE Yy CTBOPEHHI HOTO CyMilli 3 TPHPOJHMM Ta30M IS IOJAJIBIIOTO
BUKODUCTaHHS Ii€i cymimi Ak mnanuBa. lle chnpusitumMe 3MEHIIEHHIO BUKHIIB
BYTJIEKUCIIOTO Ta3y B aTMocdepy, IO YTBOPIOETHCS NPHU 3TOPSIHHI BUKOITHOTO
BYTJIEBOJHEBOTO MajMBa, 3MEHIICHHIO HETaTWUBHOI'O HABAaHTaXXKEHHS Ha JOBKULIA 3
OOKy €HEepreTHKH Ta 3amo0iraHHio TIOO0ATbHUX KIIMATHYHUX 3MiH. TakKuM YHHOM,
3aCTOCYBaHHS BOAHIO K JOJATKOBOTO KOMIIOHEHTA JIO0 OPTAaHIYHOTO MalrBa MOXE
BBKATHUCS OJHUM 13 NUIAXIB JeKapOOHi3allii eHEPreTHKU, TOMY IO IPH 3rOpaHHI
BOJHIO YTBOPIOETHCA JHUIIE BOJa. AJie CYTTEBOIO MPOOJIEMOIO Ha MUIAXY
BUKOPUCTAaHHS BOJHIO B EHEPreTUIll € BHCOKA BapTICTh HOTO BHPOOHHIITBA Ta
CKJIQAHOCTI y TeXHOJOTii Horo cnamroBanHs. L{i muTanHs MOXyTh OyTH BHUpIIICHI Ha
OCHOB1 pe3yJbTaTIiB MOTTUOJICHUX HAYKOBUX JOCIIKEHb MPOIIECIB CIATIOBAHHS
METAaHO - BOJHEBUX CYMIIIEH y TEXHOJOTIYHUX yCcTaHOBKax. OTxe Temy
mucepraniiaoi  podorn Psabmyna P. C.  «EneprorexHonoriyHi  0coOJHMBOCTI
BUKOPUCTAaHHS BOJHEBUX TEXHOJIOTIM B TEXHOJOTIYHWUX YCTAHOBKAaX», METa SKOI
MOJIATA€ Yy BHU3HAYCHHI CHEPTeTUYHHX Ta CKOJIOTIYHHX XapaKTEPUCTHUK TMPOIIECIB
TOPIHHS Ta30BOT0 MaJIMBA MPHU 3aMIIIEHHI MPUPOJHOTO a3y Ha BOJICHb, CJIi/I BBAXKATH

AKTYaJIbHOIO.



Ctpykrypa i o6car aucepramii. [uceprtaiiiiina pobota cCKIagaeTbes 3i
BCTYIY, YOTUPHOX PO3/ILIIB, BACHOBKIB, CHUCKY BUKOPUCTAHUX JKEPE, 1110 BKIIFOYAE
42 naiimeHyBaHHS, 1 J0JaTKIB. 3arajJibHUi oOcar podbotu cknanae — 113 cTopiHOK, y

ToMy umcii 31 — puUCyHOK, 2 — Tabnuili, 2 J0aTKa Ha 2 CTOPIHKaX.

Ouinka 3MicTy auceprauii, Il 3aBepUICHICTh TAa JOTPMMAHHS NPUHUUIIB
aKaJeMi4HOI 100pPO4Y€eCHOCTI.

3a cBOiM 3MicTOM aucepTailiiHa podota Psbiyna P.C. moBHICTIO BifnoBiae
CranpgapTty BuIIOI OCBITH 31 crnemianbHOcTi 142 EnepromamuHoOyayBaHHS Ta
HanpsiMKam JIOCIIIKEHD BIJIITIOB1THO hi (e} OCBITHBLOT porpamu
EnepromammuaoOynyBaHHs ~ Kadenpu  aTOMHOI  eHepreTMkd  HarioHaJbHOTO
TEXHIYHOTO YHIBepcUTEeTy YKpaiHu «KuiBCbKUiIl MOMITEXHIYHUM IHCTUTYT iMeHi [rops
Cikopcbkoro» MiHicTepcTBa OCBITH 1 HAYKU Y KpaiHu.

JHuceprariitina po60oTa € 3aBEpIICHOI HAyKOBOK IMpalei 1 CBITYUTH IIPO
HasSIBHICTh OCOOMCTOT0 BHECKY 3/100yBadya y HayKOBHU HANpPsIM JAOCIITKEHHS (PI3UKU
IpOIIECiB TOPIHHSA, TIABUINCHHS EHEProe)eKTUBHOCTI Ta pecypco30epekeHHs
E€HEePreTUYHHUX 00'€KTIB 1 CHCTEM.

PosrnsayBmm 3BiT mOmIOHOCTI 3a pe3yJbTaTaMH IEPEeBIPKH JIHCEPTAIINHOT
poOOTH Ha TEKCTOBI CIHIBIIAJiHHSA, MOXKHAa 3pOOWTH BHCHOBOK, IO JHCEpTalliifHa
pob6ora Psbmyna Pycnana CepriiioBuda € pe3yinbTaTOM CaMOCTIHHHUX JOCIIIKECHb
3m00yBaya i He MICTUTD €JIeMEeHTIB Qanbcudikailii, KoM, adpukariii, miariaty
Ta 3aMo3WyeHb. BuKopuCTaHi imei, pe3yibTaTH 1 TEKCTU IHIIMX aBTOPIB MAalOTh

HaJICXKH1 IMTOCHJIAHHS Ha BIAMOBIHE JKEPEO.

KopoTka xapakrepucTuka 3mMicTy podoTH.

Y Berymi  OOTpYHTOBAaHO aKTyalbHICTh TEMH JUCEPTaIiifHOI poOOTH,
c(hOpMyITHOBAaHO METY POOOTH, PO3MIITHYTO 00’ €KT, IPEeIMET Ta METOIH JTOCTIIKEHb,
BU3HAYEHO HAYKOBY HOBH3HY, CTYINIHb OOIPYHTOBAaHOCTI HAyKOBHX pE€3yJIbTATIB Ta
BHUCHOBKIB, MPAaKTUYHY I[IHHICTh pe3yJbTaTiB poOotu. [IpuBeneni BimoMocTi mpo

ocoOucTuii BHECOK aBTopa. HaBeneHo JHaHi mnpo amnpodallilo pe3ysibTaTiB



JTUcepTaliiHoi poOOTH, TIpo MyOJIiKalii 3a TEMOIO AUCEpTallii, CTPYKTypy Ta o0csr
poOoTu. Bu3HaueHO 3B'I30K AMCEpTaliiHOI pOOOTHM 3 HAYKOBHUMH HpPOrpaMaMH,
MJIaHAMH 1 TEMaMHU.

B nepmomy po3aisi npeacTtaBieHo JITEpaTypHUN OTJISAA 1 aHaII3 HAYKOBUX
JOKEpeJI, MPUCBIYEHUX 3aCTOCYBAHHIO MAJUB 13 BMICTOM BOJIHIO Y TIPOMUCIIOBHUX 1
noOyToBux cdepax. Po3rnsmaroTecsi 0COOIUBOCTI TEXHOIOT1 BUPOOHUITBA BOJHIO.
BusHayeHO MOXJIMBOCTI pPO3BUTKY BOJHEBOI E€HEPreTWKH, aHami3yeTrbes il
e(DEeKTUBHICTh Ta CKJIaJl BUKU/IIB MIKIJUTMBUX PEUYOBHUH TIiJ] Yac CHAJTIOBAHHS METAHO-
BOJHEBOI CyMIIIl. 3a3HAYa€ThCs, IO BU3HAYAIBLHUM (HAKTOPOM IIOJ0 eMicii
MIKIJJIMBUX PEYOBUH € TEXHOJOris crnantoBaHHs. [IpoaHanizoBaHO pe3yibTaTu
JOCJTIJPKEHb, 110 CTOCYIOTHCSI 00CSTY CIIOXKHWBAaHHS MPUPOJTHOTO Ta3y 1 MEePCIeKTUBU
BUPOOHUIITBA "3€J€HOTO" BOJHIO. Y JaHOMY PO3AUTI PO3MIISIAAIOTHCS OCHOBHI THIH
aNbTCPHATUBHUX Ta30BUX MaJMB, II0 MOXYTh 3aMilllyBaTH NPUPOJIHUHN Ta3. YBara
TaKOX MPUAUISIETHCS €KOJOTTYHUM MpoOJieMaM [I0/I0 3aMIIIEHHS MPUPOJHOTO rasy
NaTMBHUMHU  CyMIllaMH Ha OCHOBI BOAHIO. Po3risgaroTbes  NEpCeKTUBU
IPOMHUCIIOBOTO BUPOOHUIITBA BOAHIO. HaBeneHo aHaii3 pe3ynbTaTiB BUKOPUCTAHHS
BOJHIO SIK MaliiBa. 3a pe3ylbTaTaMH JITEPATYpPHOTO OTJISAAY 1 aHali3y BiIOMHUX
HAyKOBHX PE3ylbTaTiB (OPMYITIOETbCS MeTa JOCHIIKEHHS Ta HOTO OCHOBHI
3aB/IaHHS.

B apyromy posaiai 3rigHo 3 3aBIaHHSAMH BUKOHAHO TEOPETUYHHMM aHali3
BOTHETEXHIYHUX Ta EKOJOTIYHMX XapaKTEPUCTUK Ta30BUX TMaJUB, OCHOBAaHHX Ha
METaHO-BOJIHEBHX cyMimax. BWBYEHO 3MiHYy MIBUIKOCTI TOPiHHSA 1 amiabaTudHOi
TEMIIEPaTypH 3rOPSHHS NpH 301IBIIEHH] YaCTKA BOJHIO B TAJIHBI, @ TAKOX OILIHEHO
yTBOpeHHS okcuaiB a3oTy 1 Bukuau CO. IlokazaHo, 1110 Mpu BUKOPUCTAHHI BOJHIO SIK
najguBa Tpeba BpaxoBYBaTH €KOJIOTTUHMNA €(eKT, SIKUW MOB’A3aHUM 31 30UTBIIICHHSM
emicii NOy mpu mocuth momipHOMYy 3MeHIIeHH1 yTBopeHHs CO».

B Tperbomy po3aijii HaBeAeHO pe3yiabTaTH €KCTIEPUMEHTAIBHUX JOCIIIKECHb
CHAFOBAaHHS METAaHO-BOJAHEBUX CyMimieid. Bu3HaueHo TemmepaTtypu TpPOAYKTIB
3ropsiHHg Ha oci Ta nepudepii daxeny. [lokazaHo 30UIbLIEHHS TeMepaTypu dakery

~100 °C pnst MeTaHO- BOJHEBUX CyMilllell B MOPIBHSHHI 3 BUMAJKOM CIaJIOBAaHHS



OpUPOTHOTO Tra3y. Pe3ynbraté eKCHepUMEHTATbHHX JOCHIPDKEHBb IOKa3alu, IO
BBEJICHHS BOJHIO JI0 CKJIaJy NaJWBHOI CYMIlli CHpHUS€ CYTTEBOMY 3MEHIICHHIO
BUKHJIB OKCHAY Byrjiemio. BogHouac mpu 1OMY HiABHILYETHCA TeMIeEpaTypa
JTUMOBHX Ta3iB 1 3pOCTA€ €MICisl OKCU/IIB a30TY.

Pe3ynbpraTti ekcriepuMeHTATbHUX JAOCTIKEHb JEMOHCTPYIOTh TAaKOXK CYTTEBHIA
BIUTMB KOHCTPYKTHBHHX OCOOJIMBOCTEH MajbHUKA HAa XapaKTepUCTHKHU ¢akena. Y
JTOCHIDKYBaHUX pexumax JnoBxkuHa (akena nanpHuka SUEMAX Oyna wHa 20 %
MEHII010, HiXK y nanbHuka Tuny CHC.

Y 4eTBepTOMY PO37iJi HABEJCHO PE3yAbTATH KOMIT IOTEPHOTO MOJIETIOBAHHS
NpoIlecy CMajloBaHHS METaHO-BOJHEBUX CyMIlIel y KOTENBHUX YCTaHOBKaX.
MonenroBaHHS BUKOHYETBCS 3 METOIO BU3HAYCHHS BIUIMBY BiJICOTKOBOTO BMICTY
BOJHIO B TaJMBHIA CyMmillli 3 METAaHOM Ha YTBOpeHHS oOkcuAiB a3zoTy (NOyx) B
nanbHUKax BojaorpiiiHoro komia tumy JIKBP-10-13 Ta qis mopiBHSHHS OTpUMaHUX
pPE3YNbTATIB 3 €KCHEPUMEHTAIbHUMH JTaHUMH. Byjo MOCHIIKEHO, SK 3MIHIOETHCS
yTBOpeHHs1 OoKculiB a30Ty (NOx) mpu 3MiHI YacTKU BOJHIO B METaHO-BOJHEBIH
CyMIIlll TIpH 3TOPSHHI CyMIllll B CTaHJAPTHUX OCHOBUX MaJbHUKAX BOJOTPIHHOIO
korna moxeni JIKBP-10-13. Takox y po0OoTi MpOBEIEHO PO3PAXYHOK CEpPeIHIX
napaMeTpiB TEIIOOOMIHY B TONKOBIM Kamepi komia 3a pgomomoroio CFD-
moxaemtoBaHHs y cepefoBumli ANSYS Fluent. Ilicns momepenupoi Bepudikarrii
MOJICJI Ha OCHOBI €KCTIEPUMEHTAJIbHUX JaHUX, OTPUMAHHUX 13 HAYKOBUX MyOJTiKaIlii,
3MIACHEHO aHalli3 IMIMPIIOrO Jiara30Hy PEeKUMHHX MapaMmeTpiB, IO BIUIMBAIOTH Ha
poOOTYy KOTEIBHOTO arperary.

Y BHCHOBKAX HABEJCHO y3araJIbHCHHS OTPUMAHUX Yy TUCEPTaIiifHiil poOoTi

HAYKOBUX ¥ MPAKTUYHUX PE3yTbTaTIB.

HaykoBa HOBH3HAa pe3yJbTaTiB TUCEPTAIIHHOTO JOCHIHKCHHS IOJSITAE B
HaCTYITHOMY:
1. OTpuMaHi HOBI €KCIIEPUMEHTAIbHI JaHi, [0 MIATBEPAXKYIOTh MOKIIUBICTh

oprasizarlii mpoiecy HOpMajJbHOTO CITATFOBAHHS Ta30BO1 CyMIiIlll BOJHIO 3 METaHOM 31



cniBBinHOUmIEHHSIM KoMmnoHeHTiB 50/50, % o00. mpu BHUKOPUCTaHHI ICHYIOUHX
MIPOMHUCIIOBUX TTAJIbHHKIB.

2. Bnepme pocnikeHi XapakTEpUCTHKU (pakedy, IO YTBOPIOETHCS MpHU
CHAJIOBaHHI METaHO-BOJHEBHUX CyMIilIeld, Ta BUKOHAHO TOPIBHSHHSA IHMX
XapaKTePUCTHUK 3 XapaKTePUCTUKAMH (akey, IO YTBOPIOETHCS TPU CIATIOBaHHI
MPUPOAHOTO Ta3y. Bu3HAUEGHO TemmepaTypu MPOAYKTIB 3rOpsSHHS HAa OCI Ta Ha
nepudepii pakeny. [lokazaHo, 1110 MpH CIIBBITHOIIEHHI KOMIIOHEHTIB ra30BOi CyMIIIIi
BoaHIO 3 MetaHoM 50/50, % 06. Temneparypa dakeny 36utbiyerhest Ha ~100 °C B
MOPIBHSHHI 3 BUIAJKOM CIIAIIOBaHHS MPUPOJHOTO Tady. [lpm mpomy, Temmeparypa
Ha oci ¢akeny Ounbia, HIXK Ha nepudepii va ~100 C.

3. 3a pe3ynbTaTaMu aHaiily eKCIEPUMEHTAIbHUX JaHWX BH3HAYCHO, IO TPH
CHaJIOBaHHI METaHO-BOJHEBOI CyMimli 3MeHIIYI0Tbca BUKUANM CO Ta 30UIBIIYETHCS
TEeMIIepaTypa BUKHIHUX ra3iB, a Takox 301abinyerhest eMmiciss NOy. [lpu cnantoBanH1
YUCTOTO BOJHIO €MICisl OKCHJIB a30Ty 3poctae B ~1,5...2,0 pas3u, a yrBoperHss CO
P CITIBBIIHOIIIEHH] KOMIIOHEHTIB Ta30B0i cymilni BojHIO 3 MeTtaHoMm 50/50, % 06
3MeHIyeThes B 20 pasis.

4. Brepiie mpoBEeICHO KOMIT IOTEPHE MOJEIIOBAHHS TMPOIECY CHATIOBAHHS
METaHO-BOJHEBHX CyMIIlIeH B MapOBOMY KOTIi. SIK MPUKIIAI pO3TIIAIa€ThCS MapOBUMA
koten JIKBP-10/13. Iloka3aHo BiAMOBIZHICTh 1 aJeKBaTHICTh KOMII IOTEPHUX
MOJICJIeH pe3yJibTaTaM BJIACHUX EKCIIEPUMEHTAIbHUX JOCHIKEHb MO0 €MICIHHUX
Ta BOTHETEXHIYHMX XapaKTEPUCTHK pPOOOTH OOJIaHAHHSA, MPU3HAYEHOTO IS
CHATFOBAaHHS METaHO-BOJIHEBOI CYMIIIII.

HaykoBi mocnmimkenHs Oynu BHKOHAaHI 3700yBaueM Ha Kadeapi aTOMHOI
enepretuku HH IATE KIII im. Irops CikopchKkoro min KepiBHUIITBOM K.T.H. JOIL.

Bopo6iioBa M.B.

IIpakTHyHa WiHHICTH pe3yJbTaTIB POOOTH MOJIATAE B TOMY, 1110
1. OTpumaHi mpakTUYHI Pe3yJbTaTH € HAYKOBUM IMIATPYHTAM JJIsi IIUPOKOTO
BUKOPHUCTaHHS BOJHIO B CyMilllaX 3 MPUPOAHIM ra3oM B MPOMHUCIOBOCTI Ta B

KOMYHAJIbHO-ITOOYTOBOMY CEKTOPI.



2. lloka3zaHO MOXJIMBOCTI BUKOPHCTAHHS METAaHO-BOJHEBUX CYMILIEH MpHU
3aMilL€HH] IPUPOIHOIO ra3y Ha BOJEHb, K NEPCHEKTUBHE €KOJOTTYHO YUCTE MAIUBO
JUIs poOOTH Ha iCHYHOYOMY 00JiaJiHaHH1 0e3 3MIHM HOro KOHCTPYKIIl Ta TEIUIOBUX
XapaKTePUCTUK POOOTH.

3. Busznaueno piBH1 emicii NOyx ta CO mnpu crnaioBaHHI METaHO-BOJIHEBOI

CyMillll ISl HANbHUKIB PI3HUX KOHCTPYKIIH.

MoBa Ta cTHJIb BUKJIAJIEHHS pe3yJIbTaTiB

HNucepraniiina poboTa HamucaHa YKpPaiHCBKOK MOBOIO. Y 1IIiii  poOoTi
pe3yNbTaTh AOCHIIPKEHHS BHUKJIQJE€HI MOCHIIOBHO 1 3p0O3yMUIO 3 BHUKOPUCTaHHSIM
3araJbHONPUUHATOT HAayKOBOI TepMiHOMOTrii. TekcT amcepTamii CympOBOIKYETHCS
JOCTaTHBOIO KUIBKICTIO UTIOCTpalliif Ta TaOJduIh, IO CHPHUSIE MOBHOMY W HAOYHOMY
IpeICTaBICHHIO MaTepiamy.

OnpuirogHeHHs Pe3yJbTATIB JUCEPTALIIHOI PpO00TH

HaykoBi pesynbratu namcepTarlii BUCBITJIEHI y 4 HayKOBHX ITyOJIKaIlisax
3mo0yBaya, cepell SKUX: 4 CTaTTi y HAyKOBUX BHJAHHSX, BKJIIOYEHUX HA JaTy
omyOJIiKyBaHHsA JO TepeliKy HaykoBuUX (axoBux BuaaHb YKpainu. Takox
pe3yabTaTu aucepralii Oysau anmpoOoBaHi Ha 4 HAYKOBUX (DaXxOBUX KOH(PEPEHITISAX.

[TyGmikamii 3m00yBauku BHUKOHAHI Ha BHCOKOMY HAyKOBOMY PIiBHI Ta
BiOOpaxaroTh pe3yJlbTaTH MPOBEIACHOTO JOCIIIHKEHHS. Y HayKOBHX poOoTax
JOTPUMAHO TIPUHIMIKA aKaJeMIdHOi 0OpodecHOCTI. TakuM YHMHOM, HAYKOBI
pe3yNbTaTH, OMHCAHI B MUCEPTAIiiHIA pOOOTI, MOBHICTIO BHUCBITJICHI Y HAYKOBHUX
myOmikarisx 3100yBayva.

Od¢opmiienns: nucepraniifHol podoTn

Huceprarmiitna po6ota odopmieHa BiAmMoBimHO n0 BuUMor Hakasy MOH
VYxpainu Big 12 ciung 2017 p. Ne 40 «[Ipo 3aTtBep/keHHST BUMOT 70 OGOPMIICHHS

aucepTaniin.



Hepnousiku Ta 3ayBaskeHHs 10 AMcepTALIiiHOI po0oTH.

1. B po0oTi, 110 pO3Tsa€ThCs, MPOBEICHI MOCTIIKEHHS 3 BUKOPHCTaHHS
BOJIHIO, fK TIEPCIEKTUBHOTO Ta30BOro manuBa. lIpudoMy aBTOp pEeKOMEHAY€
MaKCUMaJIbHO-JOMYCTUMY KUIBKICTh BOJHIO B cymimi Ha piBHI 50 %. [Ipore aBTOp
HISKUM YMHOM HE€ MPOAaHANI3yBaB, YW MOXJIMBO 3a0€3MEUUTH TPAHCIOPTYBAHHS
CyMillll TAKOTO CKJIaly Yepe3 HasIBHI Ia30-pO3MOALIbU1l MEPEXk1 A0 CriokuBava. Takox
HISIKUM YUHOM HE MPOAHANi30BaHO Ta HE PO3MVIAHYTe MUTAHHS IOJ0 3MEHIICHHS
MIIIHOCT1 3BapHUX IIBIB TPYOONPOBO/1B IPU BUKOPUCTAHHI TAKOTO TAJIMBA.

2. Ilpu anamizi poOOTH MNaAJbHHUKIB aBTOpP MOPIBHSAB MDK COOOI0 MajJbHUKH
TUIbKA JBOX TUMIB — onaHoctaaiitHoro SUEMAX (manpHuk nudysiiiHoro Ttumy
CTHIAJIFOBAHHS) T4 CTPYMEHEBO-HIIIOBOTO (MAaJbHUK KIHETUYHOTO THUITY CTAJIFOBAHHS),
poTe KOPEKTHO Oysio O MPOBOAWUTE TaKe MOPIBHSHHS NS MaJbHHUKIB OJHOTO THITY
CTIAJTFOBAHHS, 30KpEeMa MPUBECTH JOCITIKCHHS 3MEHIIICHHST eMiCii OKCHIIB a30Ty s
JABOCTAIIHOTO NaJbHUKA Ta JJI1 YMOB BUKOPUCTAHHS PELMPKYIISLIII.

3. Ilpu mpoBeleHHI pO3paxyHKIB Ta MOJENIOBaHHS poOOTH KOTJa Ha METaHO-
BOJHEBUX TaJuBaX BiIOYBAa€ThCsl 30UIBIICHHS TEMIIEpaTypH BIAXITHUX rasziB depes
MEHIIIy TEIUIOTBOPHY 3JaTHICTh TaKOi CyMIllli y TOpIBHSHHI 3 METaHOM, Ta
BianoBinHo 3MeHmeHHs KKJ[ xorna. Ane aBtop ominok 3minu KKJ]I B poGoTi He
IIPUBIB.

BucioBneHi 3ayBakeHHS HE € BU3HAYaJIbHUMHU 1 HE 3MEHIIYIOTh HAyKOBY
HOBU3HY Ta TpaKTU4YHy I[IHHICTh pE3ynbTaTiB auceptamii. BoHM Takox

HE BIUTMBAIOTH Ha 3arajibHy MO3UTUBHY OLIHKY IHUCEPTAIliitHOI poOOTH.

BucHoBoOK npo auceprauiiiny pooory

BBakaro, mo gucepraniiitHa pobota 3700yBada cTymeHs gokTopa ¢imocodii
Ps6bmyna Pycmana CepriioBuya Ha TeMy «EHEproTexHoJOTi4HI 0COOIMBOCTI
BUKOPUCTaHHS BOJHEBUX TEXHOJIOTIA B TEXHOJIOTIYHMX YCTAaHOBKAaX» BHKOHAaHA Ha
BHCOKOMY HayKOBOMY PiBHI, HE IOPYIIY€ MPUHIUIIIB aKaJeMI4yHOT JOOPOYECHOCTI Ta
€ 3aKIHYCHUM HAyKOBUM JOCIHIJI)KEHHSIM, CYKYIHICTh TE€OPETUYHUX Ta MPAKTUYHUX

pe3yJbTaTIB SKOTO PO3B'SI3ye HAYKOBE 3aBJAHHS, 1[0 MAa€ ICTOTHE 3HAYCHHS JIS



raimysi 3HaHb — 14 Enextpuuna imkxenepis. Jucepraniiina po6oTa 3a akTyallbHICTIO,
NPaKTUYHOIO LIHHICTIO Ta HAYKOBOIO HOBHU3HOIO IIOBHICTIO BiJMOBila€ BHUMOTraM
YUHHOIO 3aKOHOJAaBCTBa YKpaiHW, o mnependadeni B nm. 6 — 9 «Ilopsaaky
IPUCYKEHHSI CTyneHs JoKTopa ¢inocodii Ta ckacyBaHHS pIIIEHHS pa30BOi
CrelLialgi30BaHOi BYEHOI paJM 3akKiajy BHUIIOI OCBITH, HAYKOBOI YCTaHOBH IIpO
NPUCYDKEHHS CTymeHs qokTopa ¢inocodii», 3arBepmxeHoro [Tocranosoro Kabinery
MinictpiB Ykpainu Bix 12 ciyns 2022 p. Ne 44,

3n06yBau Psbuyn Pycnan CepriiioBuY 3aciyroBye Ha MPHUCYIKEHHS CTyIEHS
nokropa ¢inocodii B ramysi 3Hanb 14 EnexTpuyHa iHXXeHepis 3a cnelianbHicTio 142

EnepromammHo0y 1yBaHHSI.

Odiniiinmnii onnoHeHT:
rOJIOBHHUM HAayKOBUH CIIBPOOITHHUK

IHCTUTYTY TeXHIYHOI TeII0(i3UKH

HAH VYxkpaiuu |
I.T.H., CT. HayK. CIIiBp. Bopuc IABUJIEHKO
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