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o¢iiifHOro OroHeHTa Ha AucepraliiHy pobory
CaByenka AHaroutis BikropoBuua
«Bu6ip Ta o6rpyHTYBaHHSI IapaMeTpiB ABTOTPAKTOPHOrO AH3eJist
npu ioro po6oTi HAa BOAONAJHBHIH eMyJIbCiiy,
Tpe/ICTaBIeHy 10 3aXUCTY Ha 3400y TTs HAyKOBOT'O CTYMEHs KaHau1aTa
TeXHIYHMX HayK 3a criemianbHicTio 05.05.03 — ABUTYHH Ta eHepreTH4Hi yCTaHOBKH

AKTYaJIbHICTH 00paHoi TeMHU

Texuiynuii piB€Hb Cy4aCHHUX MOPIIHEBHX JBHIYHIB BHYTPIIIHBOIO 3TOPSHHS
(JIB3) xapakTepu3yeThcsi MiJBULIEHMMH BMMOraMd 10 iX €KOJIOTiYHOCTI, MajluBHOI
€KOHOMIYHOCTI Ta HaAiMHOCTI. 3al0BOJIEHHs LUMX BHMOI' € OCHOBHHM HAIIPSIMKOM
PO3BHTKY CBITOBOTO JBUIyHOOYyBaHHs, TOMY TeHIeHIii po3BuTKy JIB3 norpebyiors
JIOCATHEHHS HUMHU BUCOKMX IMOKA3HMKIB MalUBHOI €KOHOMIYHOCTI, BUKOHAHHI JIFOUUX
Ta MEPCNEKTUBHUX MDKHAPOIHMX CTAHIAPTIB IIOAO TOKCHYHOCTI BiJNPalibOBAHHX
rasis (BI), 3a6e3nedenni HaxiiiHocti i goBrosiyHocTi. HaBeseHi BUMOrH NPUBOASATE
710 HeoOXiZHOCTI MOIIYKy Ta BIPOBAKEHHS HOBHUX TEeXHIYHMX pilieHb. Came mouryk
TaKUX pillleHb 100 TOKpalieHHs epekruBHocTi pobotn JIB3, iX cucTeM i enemMeHTiB
Np¥ BUKOPHWCTaHHI B SIKOCTI nainusa BojonanusHoi emysecii (BIIE) 6yno ocHoBHOMO
3a/[a4el0 BUKOHAHOTO JMCEpPTAaLiMHOro AOCHIKEHHS, Ka Mae BHCOKY aKTyaJbHICTh,
BAroMe COlLliabHO-eKOHOMIYHEe 3HAuYeHHs JUls YKpalHd Ta CHOpsMOBaHa Ha
MoKpalleHHs MOKa3HuKiB sikocTi JIB3.

TeoperuuHi nepeayMoBy BUOOPY HOBHUX T€XHIYHMX pillieHb B JaHOMY HaNPAMKY
pocnikens € Takumu. CBiToBHit focBij npakTuuHoro Bukopucranns BIIE nosBosse
BiZHecTH X [0 mepcneKTUBHMX mnanus s auseniB. BIIE — ne cucrema, no sikol
BXOZIMTH BOJIA, IO € JUCTIEpcHOI0 $a3olo 3 aiamerpoM Kparens 0,1...10 MM, i nanuso,
IO € JMCIEPCHUM Cepe/ioBUIIeM, fiKa BKIOYae BoAy. Taki eMysbeii HOCATH HasBY
«eMyJibCii 3BOPOTHOro THIy» (BOAa B MajMBi), IO BHUKJIOYAE KOHTAKT METaleBUX
MOBEPXOHb MAJMBHOI anapaTypu i cTiHOK TpyOornpoBoais 3 Bojowo. BTE onepxytoTs B
roMoreHizatopax i aucnepraropax. Jlogarkose JucIepryBaHHs najiusa Bif0yBa€ThCs B
NaJUBHOMY HACOCI BUCOKOTO THUCKY i B po3mnimoBadi GOPCYHKH AU3es.

Baxciusum nokasuukom sikocti BIIE e i cTabinbHicTh, 1110 BU3HA4Ya€e HaAIHHICTh
poboru amsens. Jlas craGinizauii BiaactuBoctei no ckmany BIIE  nonatots
noBepxHeBo-akTuBHi pevosunu (ITAP) — emymbratopu. Buxopucranus BIIE He
BUMara€ KOHCTPYKTHBHHX MEpepoOOK Am3ens. [Tosutuuuii Brutu BIIE Ha npoiec
3rOpaHHs MOSCHIOIOTH SABHINEM MiKpOBUOYXYy TNpH CKMIaHHI BOAAHOIO $/pa, IO
NPUBOAMTH 10 IHTEHCHBHOTO IepeMilllyBaHHs Kpameib MajuBa 3 MOBITPSM,



MO3UTHBHUM BIUIMBOM 30inblIeHHs noBepxHi Bumapy nanuBa y ¢akeni BIIE Ha
IIBMIKICTh BUMApy i TOpiHHS TNaiMBa Ta B3AEMOICI0 BYIVIEBOJHIB MajuBa 1 iX
pajvKajliB 3 MOJEKyJaMd i MPOAyKTaMH [AucoLianii BOAM, WIO IHTEHCH(IKYIOTh
3ropaHHs. B Toil ke uac ¢yHIaMeHTalbHHX HOCHiKEHb TPOLECIB 3 ypaxyBaHHIM
isuko-ximiunux nactusocteii BITE 3 MojenoBaHHAM MPOLECIB CyMilIOyTBOPEHHS i
3rOpPSIHHS, YTBOPEHHS INKiJUIMBMX PEYOBHH MpH POOOTI IIBHUAKOXIJAHOrO [u3ess Ha
LIbOMY aJIbTEPHATHBHOMY ITaJIMBI MPAKTUYHO HE ITPOBOIAMIIOCS.

I'onoBHa imes BHUKOHAHOrO JOCHIJUKEHHS IPYHTYETbCS Ha TOMYy, LIO
edexTHBHICTH cyyacHoro JIB3 3abesneuyeThes SKiCTIO (Bi3HMKO-XiMiYHUMX MPOLECIB, SKI
BinOyBarOThCA B LMJiHApax. Jlnis JocsTHeHHs e(eKTUBHOCTI poboTH JBHIyHA
noTpi6Ha onTUMi3allis HOro mapaMeTpiB 3 ypaxyBaHHSM B3a€MOJii BCiX mapaMeTpis,
SKi BIJIMBAIOTH Ha Wi npouecu. ToMy pocifpkeHHs, CIPSIMOBaHi Ha 3HWKEHHS BUTPATH
TpaJMIi#HOrO HAQTOBOrO MaNMBa i MOJIMIIEHHS eKONOTIYHOTO BILUIMBY HA JOBKIJIA
MpU eKCIUTyaTauii TPAaHCIIOPTHUX LIBUAKOXIIHUX AU3E/IB € aKTyalbHUMH.

AKTyanbHICTh TEMM AMCEPTALlii MiATBEPIKYETHCS THM, IO BOHA MA€ 3B'S30K 3
HAYKOBMMH MNpOrpaMaMy, IJIaHaMK Ta TeMaMM, a came BHUKOHyBanacs Ha Kadepi
JIBUTYHIB BHYTPiLIHBOTO 3ropsinds HaljionansHoro Texniynoro yHiBepcutetry «XI1l» B
pamkax aepxOromkernux tem MOH Vkpainn: «Po3po6ka TeXHIYHMX pillleHb i3
3a0e3neyeHHs] eKoJsorizaiii, eHepro3OepexeHHss Ta pecypcy TPaHCIOPTHUX Ta
cTallioHapHUX nopiHeBux aABMryHiB» (P Ne 0115U000525) ta «Konuemnuis
‘bopMyBaHHS  XapaKTEPHUCTUK  MEPCHNEKTUBHUX  TPAHCIOPTHUX  CHEPreTHYHHMX
YCTAaHOBOK (Ha TIPUKJIaMi TaHKOBOI €HEepPreTHYHOl YCTaHOBKM 3 JHU3eJeM Ta
GescryninyacTolo TpaHcwmiciero)» (AP Ne 0116U000854), B skux 3100yBau OyB
BHKOHABLIEM OKPEMMUX €TarliB.

Cryninb___ 0GYDYHTOBAHOCTI ___HAYKOBMX __ NOJIOKEHb, _ BHCHOBKIB i

pexoMeHaauiii, chopMy/ILOBAHHX Y aucepTauii

Cryminb OGIPYHTOBAHOCTI HAyKOBMX IOJIOK€Hb, BUCHOBKIB i peKkoMeH[allli,

chopMyIbOBaHMX B aucepTaliiinii po6oti CaBuenko A.B., € 1octatHboIO i 6a3yeThes
Ha aHajli3i HAayKOBO-TEXHIYHMX JOKEpesl 3a JaHol MpobsieMolo, pe3yibrarax
BUKOHAHHUX JOCIiKEHb, MOCHIJOBHOK MOCTAHOBKOIO METH i 3ajad JOC/IDKEHHS,
BUKOPUCTAHHI BiIOMHMX METOJiB TEOPETHYHOrO i €KCIePHMMEHTAIBHOIO JOCIiUKeHHS,
peTeNbHOMY aHali3i OTPUMAHMX pe3yJbTATiB y MOPIBHAHHI 3 pe3ynbTaTaMH iHILUHX
NOCHIMHUKIB 1 sIKicHOMY (opMyTIOBaHHI OTPUMaHMX BHCHOBKiB. TeopeTnyHi
JIOCHIIJDKEHHS BUKOHAHO 3 BUKOPHUCTAHHSM Cy4yaCHOI0 MaTeMaTW4YHOIro anaparty, IpH
BMKOPUCTAHHI H0CBiAy kadeapy ABUIyHiB BHyTpilHboro 3sropsiias HTY «XTTI»,
JOCIIKEeHb BiloMuX BueHUX — npodecopa Pasneiinesa M.@., K.1.H. PUIiNKOBCHKOI0
O.1. 3 ypaxyBauHaM pizuko-ximMiynux BracruBocreii BITE.

2



JlocHiKeHHsE TPOBOJMIKCH BiANOBIAHO J10 po3pobieHnX 1 BIOCKOHAJICHHX
3700yBaueM METOOHMK, i3 3aCTOCYBaHHAM Cy4acHHX METOiB BHMipIOBaHb Ta
HAJEKHUM YHHOM AaTeCTOBAHMX 3aco0iB BHMipIOBaIBHOL TEXHIKH, a pe3yJbTaTH
JOCIIDKEeHb TTiUIaHi peTenbHOMY aHali3y 1 ONUCy, Ha0uHO i MOBHO MPOLTIOCTPOBAHI
rpadikamu, ricTorpaMamu, cxemamu Ta TaOIMUSAMH. [Ipy peTanbHOMY aHali3i
pyKOIHUCY AucepTalii Ta aBTopedepary He BHSBICHO CYMHIBHHX, HEOJIHO3HAYHUX UM
HeOOIPYHTOBAaHUX BHCHOBKIB Ta TBEP/DKEHb. Orxe, CTYMiHb OOIPYHTOBAHOCTI,
JOCTOBIPHICTh HAYKOBHX TIOJIOKEHb, OTPHMAHHX 3n106yBadeM, BHCHOBKIB Ta
peKOMEHIaLliii He BUKJIMKA€E CyMHIBIB.

Haykoaa HOBHM3HA OJI€P/KAHHUX QCS!J’IbTaTiB

B juceprauiiiniii  poboTi pO3BHHYTO HAyKOBO-NIPAKTHYHi  MiAXOAX /IO
pO3B’sI3aHHSA 3a/adi MiABUILEHHS epeKTHBHOCTI BUKOPUCTAHHS BIIE 3 nputaMaHHUMHU
il Di3UKO-XIMIYHUMH BJACTHBOCTSIMU LIIAXOM KOMIIJIEKCHOT paliioHasizalii Horo
rmapaMeTpiB Ta HaJALITYBaHb i3 3aCTOCYBaHHSM HOBOCTBOPEHOTO Ta BIOCKOHAICHOTO
JOCHIIHUIIGKOTO iHCTpyMeHTapilo. BHCHOBKH aucepTalii IPyHTYIOTHCS Ha BHKIAICHHX
TEOPETHYHMX Ta EKCTIEPUMEHTATBHIX JaHHX Ta BIANOBIJAIOTH 3a/1a4aM JOCII1IKEHHSL.

3a pesyibTaTaMU aHalizy PyKONMMCY aucepTauii MOXHA BIAMITUTH HAyKOBY
HOBH3HY HACTYITHUX Pe3yJIbTaTiB.
| 1. Brepie KOMIUIEKCHO MOCIIDKEHO BIUIMB gmicty Bomu y BIIE Ha po3smip

YACTMHOK BOJM TA BHYTPIIHBOLMIIHAPOBI mpoieck B useni. Lle 103BONMIO OTPUMATH
JNaHi 1715 BU3HAYeHHs MexaHi3miB BBy Biiactupocted BITE na poGouHii MpoLEeC Au3es.

2. Brmiepiie BH3HAYe€HO YMOBHY €HEpIiio aKTHBALll BOMOMAJIUBHOI eMyJbCii
OKpEeMO UIsl KOXKHOTO poGOYOro LUKy 33 PO3POOIICHO0 METOANKOIO PO3paxyHKOBO-
eKCIIEPUMEHTAIBHOTO JIOCIi/DKEHHS, PO3paxyHKOBa 4YacTMHA SKOro 3acHoBaHa Ha
metomuui A.l. Toncrosa. lle no3BoiMIO BpaxyBaTH Xapakiep Ta CTYIMiHb BILIMBY
eneprii aktupanii BITE Ha nepeGir BHYTPilUHBOLMTIHAPOBUX MPOLIECIB.

3. Habyau nopasibioro po3BUTKY METOAM BpaXyBaHHs XapaKTepy 3MIHH TUCKY
Ta TeMIMepaTypy B LWIIHAD] AU3ess NIPY BU3HAYCHHI repioay 3aTPUMKH CriaiaxyBaHHs
nanusa. Jlnsg ¥oro BHU3HAYEHHS 3alpONOHOBaHA nudepeHLiiiHa Beld4MHA, IO
XapakTepu3ye rnepeoir mepeanosyM’ sitHux rpoliecis B aninapi ausens. Lle 10380ui0
MiZBMILATH TOYHICTH MOJIEIOBAHHS Nepiojly 3aTPUMKH CriajiaXyBaHH, 0cO0IUBO TIPH
BEJIMKUX 3HAYEHHSX KyTa BUIEPEIKEHHs Mo/1aqi naamsa.

4. MoaudikoaHa MaTeMaTH4Ha MOJE/b POOOYOro Mpouecy AU3eis 3 METOKo
BpaxyBaHHs BIUIMBY ABOX MexaHismis il BIIE na BHYTPILIHBOLWIIHAPOBI POLECH:
MexaHi3My BTOPMHHOTO PO3NAIIOBAHHS NaluBa I AI€I0 THCKY BHACJIIZIOK CKUIIAHHS
BOM B Spi Kpamli («MikpoBuOYX») Ta KaTajliTU4HOTO BILIUBY MPOAYKTIB AucoLianii



BOAM HA TIpoliec 3ropsHHA. lle J03BOAMIO MiABMIIATH CTYTEeHb BiJNOBIAHOCTI
pe3yJbTaTiB MATEMaTHYHOTO MOJIEIOBAHHS POGOYOro Mpouecy Au3ens npu poboti Ha
BIIE excnepuMeHTalbHUM JaHUM.

IIpakTuyHa WiHHICTH AMcepTaNil
Ha oOCHOBI HOCHiKEHMX 1 BCTAHOBJEHUX 3100yBaueM 3aKOHOMipHOCTEH

JIOCATHYTO HACTYITHUX MPAKTUYHUX pe3y/IbTaTiB.

1. V3aranbHeHO pe3y/bTaTH EKCIEePUMEHTAIbHO-PO3PAXyHKOBMX HOCIIUKEHb
BruBy BITE Ha po6oty nusens. ChopmoBaHi HayKOBO-TEXHIUHI pekoMeHAauil o0
MiIBUIIEHHS e(peKTUBHOCTI pOGOTH Ta MOJIMIIEHHsS eKOJIOTiYHOCTI AM3eNs [PU HOro
po6ori Ha BIIE.

2. Pospobnena maTeMaTHuHMil anapat, sKWH € yHiBepCalbHUM IHCTPYMEHTOM
JUIs  BU3HAYEHHS palliOHAJIBHMX [apameTpiB JM3eJliB  PI3HOTO MpH3HA4YCHHS,
PO3MIpPHOCTI Ta MBUAKOXiAHOCTI pH iX po6oTti Ha BIIE 6yas-sikoro cxnany.

3. Po3po6iieHa KOHIeMNilis afanTHBHOI CHCTEMHM KepyBaHHs JHU3€JeM, L0 Ja€
3MOTY aBTOMATHYHO 3a6e3reunTH ONTHMalbHi napaMeTpy AM3es sl BOAONATHBHOI
eMyJibeil Gyp-sikoro cknany. PekomennoBano tun garuuka Bmicty Boau y BIIE s
TaKol CUCTEMU Ha OCHOBI MPUHLMITY aGCOpOLiiHOI CIEKTPOCKOITI.

4. 3anpornoHOBAHO METOAUKY BU3HAYeHHS KOeDillieHTy HaUTMLIKY TOBITPS Js
KOXHOTO OKpemoro pobodoro uukiy ausens, wmwo npawmoe Ha BIIE. BeraHopneno
JianasoHy 3MiHU [IHOTO TTapaMeTpy Nnpu poOoTi u3elis Ha CTaIMX peXuMax.

BHKOpHCTAHHS HAYKOBHX, IPAKTHYHHX pe3yJIbTaTiB pOGOTH, CTYNiHb iX peaizauii

Pe3ynbTaTé HAyKOBMX JOCIIDKEHb 3@ TEMOIO JMCepTallii BIpOBa/KeHi Ta
BUKOPUCTOBYIOTHCSl NPM BHKOHAHHI HAyKOBO-JOCHiJHHX pOOIT Ta B HaBYaJIbHOMY
npoueci kadenapyu asuryHis BHyTpiwHboro sropsuus HTY «XIID» mns miaroToBKH
CTYJEHTIB 3a crewianbHicTIo 142 — eHepreTHYHe MarIMHOOYIyBaHHs, crieuianizaiii
«JIBUTYHH BHYTpILIHBOTO 3rOPSHHS», Mijl Y4aC BUKJIANAHHS HABYAIBHUX [MCLMILIIH
«Eneprozaomamkyioui TexHonorii B eHepreruui», «CrenianbHi posainu Teopii
PO3PaXYHKIB €HEpreTHUHOro ycTaTkyBanHs», «Exonorizauis [IB3» ta «XiMouoris Ta
albTePHATHBHI MaNMBa», TPH HANWCaHHI GaKalaBPCHKMX i MaricTepchKhX poOir.
YacTiHa pe3yibTaTiB JquceprauiifHux pociipkeHb OTpUMaHa Ta BMKOPHMCTaHa MpH
po3po6Iii 3aco6iB BUMIpIOBANBHOI TEXHIKM 3 HOBMM MNPHHIMNAMM poOOTH Mii 4Hac
MPOXOJDKEHHs 3700yBaueM 3akopioHHoro cTaxysaHs y Otto von Guericke University
Magdeburg (M. Marae6ypr, ®PH) B pamkax nporpaMmu HayKOBOI CITiBIIpaLLi.

OCHOBHi HAyKOBi  pe3ylbTaT, OTpUMaHi B  pe3yjbTaTi  BHUKOHAHHS
aucepTauiiHol poboTH, onyéniKOBaHi 3nobyBadem y 11 JpyKoBaHMX HayKOBMX
mpausx, cepeil SAKMX: 6 crareil, omyGNiKOBaHMX B HAyKOBMX (aXOBHUX BHIAHHAX
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Ykpaiuu (4 craTTi y BUAAHHAX, 10 1HIEKCYIOTBCS Y MDKHAPOJHUX HAYKOMETPUYHHX
6azax, 3okpema Index Copernicus, Ulrisch's Periodicals Directory, Google Scholar,
DOAJ Ta in., 2 crarti — 0HOOCIOHO), 1 cTaTTs — y 3aKOPAOHHOMY MEpPiOJAUYHOMY
daxoBomy BuaanHi (Zeszyty Naukowe Instytutu Pojazdéw, Politechnika Warszawska,
Pecriy6nika Ilonsina), a Takox Te3u 4 JoMoBiAed y Matepianax MIKHApOJHMX
KOH(EepeHLIiH.

Anpobaruiis  pesynbTaTiB HayKOBOrO JOCHI/DKeHHs 3AilcHIOBanack Ha 4
MDKHApOJHUX HAyKOBO-TeXHiUHMX KoH¢epeHuisx, 3okpema XXI Tta XXIII
mixkHapoauux Konrpecax nsurynoGyaiBuukiB (KoGneso, Ykpaina, 2016, 2018 pp.),
MixHaponuux koHpepeHiisx «IHpopmalliiiHi TeXHONOrl: HayKa, TEXHiKa, TEXHOJIOTis
ocBiTa, 310poB’a» (M. Xapkis, 2015-2017 pp.), 78 MixkHapoaHil HayKOBO-TeXHIYHIH
KoH(epeniii «Po3BUTOK HayKoBOI Ta iHHOBALIWHOI AiSJIBHOCTI HAa TPAHCIOPTI»
(YxpAY3T, m. Xapkis, 2016 p.) Ta 19 MixxHapoHi#ii HayKOBO-Te€XHiuHii KOH(epeHLil
SAIT 2017 «Cucremuuii ananis ta indopmauiini rextonorii» (HTY «KIIl», m. Kuis,
2017 p.), mmcepranis ob6rosopeHa Ta cxBajeHa Ha 3acisanHi Cekuil «[lopunesi
JBUTYHH BHYTPILIHBOTO 3TOPSHHS XXIII MIKHapOAHOTO Konrpecy
JABUTYHOOYIIBHUKIB i peKOMEHIOBaHa O 3aXHUCTy Ha 3400yTTs BYEHOIrO CTYIIEHs
KaHaugaTa TexHiyHux Hayk (Pimenns cexuii Bin 05.09.2018 p.).

Takum uuHOM, MaTepianu nucepraniiHoro nocnimxenHs Capuenka A.B. 3a
HAYKOBUM piBHEM i IOBHOTOIO MpEACTaBIEHHS Yy APYyKOBaHMX (aXxOBUX BMIAHHSX
MOBHICTIO BiAnoBigaloTh YuHHMM BumoraMm MOH VYkpainu Ta npo#uui HeoOXiaHy
anpodarliro Ha KOH(pEepeHLisX MIXKHAPOJAHOTO PiBHSL.

Ouinka 3micTy AucepTauiiinoi po6oTH Ta ii opopmiieHHs

Jucepraniiina po6ora CapyeHka A.B. € 3aBeplIeHOI0 HayKOBOIO poOOTOIO,
pYKOIHUC 5KOI BHKIazeHo Ha: 185 crop. ApyKOBaHOro TeKcTy, 3 skux 145 crop.
OCHOBHOTO TEKCTy, IO CKJIajaeThess 3 BCTYMy, 4 pO3MiIiB, BHCHOBKIB, CIIUCKY
BHKOpPHCTaHUX pKepen 3 128 naiimenysaup Ha 14 ctop. Ta 4 noxatkis Ha 10 crop.,
MICTHTh 55 PUCYHKIB 3a TEKCTOM i 4 pHCYHKH Ha 4 OKpeMHX cTOp. Ta 23 Tabauui 3a
TEKCTOM i 7 Tabnuib Ha 4 OKPEMHUX CTOPIHKAX.

OdopmiteHnst pykornucy i aBropedepary Auceprailii 3a CBOEK CTPYKTYpOIO,
MOBOIO Ta CTHJIEM BHUKIAJaHHS BiArOBiga€ BUMoOraM [0 O(OpMIIEHHS IucepTallii,
3aTBepkeHuM Hakazom MOH VYkpaiuu Ne 40 Bix 12 ciuns 2017 p.

ABropedepar iIeHTUUHHH 3a 3MICTOM 3 OCHOBHHUMM ITOJIOKEHHSIMHU JUcepTallii
Ta JIOCHTH MOBHO BifioGpaxkae ii OCHOBHI HAayKOBi pe3yJbTaTH, OTPUMaHi 3100yBayeM.
Jlocnimkenns BianmosifaoTe macrnopty cneuianbHocTi 05.05.03 -~ jaBuryHu Ta
eHepreTHYHi ycTaHoBK# BianoBigHo a0 ITocranoBu [Ipesunii BAK Ykpainn Ne 47-



08/6 Bin 14.06.2007 p., 30kpema (GopMyJTi CreialbHOCTI, HANpsMKaM AOCHiDKeHHS!
(], 2, 3.:6:8,10.1'12).

Y Berymi OOIpYHTOBAHO aKTyalbHiCTH TeMH JMcepraliiiHoi pobotn Ta
HABeJIeHO MeTy Ta 3ajaui JOCHi/PKeHHsS, HayKOBY HOBH3HY Ta MPaKTHYHY LiHHICTh
oTpuMaHux pesynbratiB. CdopmynboBaHi BU3HA4YeHHs OO’€KTY Ta MNpEIAMETY
NOCITIKEHHS, HABEIEHO METOAM AOCIiKEHHs, 0COOUCTHI BHECOK 3100yBaya; HalaHO
iHdopMaliiro o0 anpoballii pe3y bTartis gucepTallii Ta ix mybiikaliro.

Y mnepumioMy po3aiai auceprauiiiHoi po6OTH BHKOHAHO OIS Ta aHanmi3
HAyKOBO-TEXHIYHOI JiTepaTypd [IOHO BuUKOpucTaHHs B jusensix BIIE Ta
albTepPHATHMBHMX NalMB B LIJIOMy, HaBeJeHO Iepelik BYEHHX, fKi 3aiiMamucs
pocmimkenuam By BITE Ha nokasHuku ausens Ta mepebir ioro po6ouoro
npouecy. IIpoBefeHO MNOPIBHAHHSA pI3HUX BHIB aJbTEPHATUBHUX MaMB, W10
BUKOPHCTOBYIOTBCS B JIM3€JIsIX, PO3IIISIHYTO NepeBard Ta HENOJNIKH KOXKHOTO 3 HHX.
[TokasaHo, 1110 3a cyKynHicTio XapakrepucTik BIIE € ofHMM 3 HalOLIbLI MEPCIIEKTHBHUX
BH/IB AJIbTEPHATHBHUX mnaiuB. OOIrpyHTOBAHO MOMKIMBICTH MOKpAIIEHHS MOKA3HMKIB
nu3ens npu pobori Ha BITE uuisxom Bubopy palioHalbHUX NapaMeTpiB U3

JApyruii_po3aia NMpUCBSAYEHO METOIMLI Ta pe3yjbTaTraM eKCIepHMEHTAIbHUX
nocnimkens BrmBy BITE Ha po6oty ausens. HaBeseHO pe3ynbTaTd NOPiBHSUIBHOTO
aHajli3y mNajamB, SKi OyNM BHUKOPUCTAHi B XOJi EKCIEpUMEHTAIbHHMX JOCIIUKEHb:
TpajuuiiiHoro ausensHoro namusa ta 6 BuaiB BIIE 3 pisHuM BMICTOM BOAM Ta
‘cTyneHeM i1 aucnepcHocti. HaBeneHo aeranbHui onuc JOCITITHUIIBKOTO MOTOPHOI'O
crenny 3 auzenem 4YH12/14, posriasHyTo mpunaay ta obiiaJHaHHS, IO BXOMATH 10
cknafy crenay. Hamano onuc aBToMaTHyHOro KOMILUIEKCY JUISl iHAMUIFOBaHHS JU3es,
aKkuM 6yJi0 10JaTKOBO 00JIafiHAHO CTEHJI Ha 4Yac IPOBEICHHS EKCNEPpUMEHTabHUX
JOCHiZKeHb, PO3MJISHYTO HOrO OCHOBHI KOMITOHEHTHM Ta OCHOBHI XapaKkTepHCTHKH.
Oco6nuBy yBary TNpPHCBAYEHO ONHMCY BAOCKOHAICHHMX 3700yBaueM alropuTMiB
06pOOKH pe3ynbTaTiB eKCIIEPUMEHTAIBHUX OCHI/DKEHb: peai30BaHO BU3HAYCHHS
BEJIMYMH LUKIIOBOT 1MOJa4i Ta KiBKOCTI CBIXKOTO 3apsLy /Ui KOXKHOTO poOOYOTro LIMKITY
OKpeMo. B sIKoCTi MinTBep/KEHHs ajleKBaTHOCTI BIPOBA/UKEHUX AITOPUTMIB HABEICHO
MOPIBHAHHS OTPUMAHMUX JaHUX 3 IHTErpalbHMMM XapaKTepUCTHKAaMH BKa3aHWX BETHIHH.
3n06yBaueM TaKoK BIOCKOHAIEHO MPOrPaMHUN KOMILIEKC [isi OOpOOKH pe3yJbTaTiB
eKCTIEPMMEHTAJIBHIX JOCTIIHKEHb 3 METOKO 3a0e3MeyeHHs MOXKIIMBOCTI BU3HAYCHHS eHeprii
aKTHBALl MaTMBa OKPEMO Ui KOXKHOTO pobodoro UKLy Jmsens. Y posiiii HamaHo
MporpamMy Ta Pe3y/bTAaTH EKCIEPUMEHTATBHUX JIOCHI/DKEHb JU3€/s i3 BUKOPHCTAHHSIM
BKA3aHMX BHILE BU/IB NAJINBA, TIPOAHAI30BAHO BILIMB Ha TiepeGir poGoyoro npouecy Auseris
BMicty Bomu y BIIE, crymeHs -1McnepcHOCTI BOJM, KyTa BHUIICPEUKEHHS BIIOPCKYBAHHS
MaMBa Ta epeKTUBHOIO MPOXIJHOTO Iepepiy PO3MUITIOIYH OTBOPIB POPCYHOK IU3es.



Y TpeThbOMY PO3/ii HaBEIEHO OIMC MATeMaTHYHOI MOJIEl pobo4Oro npouecy
auzens, mo npamoe Ha BITE. OcHoBOIO Mojeni € piBHSHHS MEPLIOro MPHHLKITY
TEPMOJIMHAMIKY, 3aKOH 30epeXeHHs Macu Ta piBHAHHs craHy. IIpu mMozxemoBaHHi
nepiofy 3aTPUMKH CliajlaxyBaHHsA nanuBa Oyjo BHKOPHUCTAHO 3alpOIIOHOBaHy
3106yBaueM METOMKY i3 BUKOPHUCTAHHSAM BEJMYMHH, 110 XapaKTepU3ye iIHTEHCHBHICTD
nepebiry mepeanonym’sHUX MpoLeciB B LMIIHAPI JAu3ens. 3anpornoHoBaHa METOMKA
no3BoJsie GBIl KOPEKTHO BpaxyBaTH XapakTep 3MIHM THCKY Ta TeMIleparypu B
WHTIHAp] AM3es NpoTAroM nepebiry nepearnonyM’ssHUX NpOLeciB B WMIIHAPI AU3ens.
IIpu po3pobii maremaTuyHoi Mojeni ausens, wo npaimoe Ha BIIE 3a ocHoBy Oyso
npuitasTo mozens mnpouecy sropsuHs O.I. ®@inminkoscbkoro. Ilpouec 3ropsaHHs
YMOBHO TIOJIi/IeHMH Ha /iBa TIEPiOfi: KIIBUAKOTO» 3ropsHHS Ta AU(Y31HHOTO 3rOpsAHHSL.
MaremMaTiHuHa MOJ€Elb aJIeKBaTHO BijoOpaxkae BIUIMB KyTa BHIICPE/DKEHHS
BMIOPCKYBaHHS mnanuBa Ha npouec 3ropsHHs BIIE, mo miaTBepKyeThes
BiAMOBIAHICTIO OTPUMAaHMX JAHMX pe3yJibTaTaM eKCIepUMMEeHTalbHUX AOCHiIKeHb. B
JCepTALIHHOMY JOCIiKEHHI BUKOPHCTAHO MaTeMaTH4Hy MOJE/b yTBOPEHHS Caxi
npod. Pasneiiniena M. @. Ilpu po3pobii MareMaTH4HOI MOJEN MPOLECY YTBOPEHHS
OKCH/iB a30Ty 3a OCHOBY B3fTO KiHeTH4Hy Mojenb npo¢. Pasineiinesa M. @., mio
nepeaGauae yTBopeHHsI ocHOBHOI Mack NOy MO «IIBMIKOMY» MeXaHi3Mmy y (GpOHTI
ronyMm’si Ta NPUIETIMX 30HAX, & IBHUKICTh YTBOPEHHS OKCHJIIB a30Ty BH3HAYa€ThCH,
rOJIOBHUM YHHOM, JHHAMIKOIO MPOLIECY 3ropsHHS NajuBa.

YerBepTHii PO3/1iJ1 NPUCBAYEHO BUOOPY palliOHATBHUX [apameTpiB Au3esis, 110
npamioe Ha BITE. O6rpyHToBaHo BUGip napaMeTpiB JUisi MiIBUIIEHHS e(pEeKTHBHOCT
nuzens npu poboti Ha BITE: kyT BUMepe/keHHs BIIOPCKYBAHHS MajvBa, TPUBATICTh
npoliecy BIIOPCKYBaHHs NajluBa, THCK HaJIyBYy Ta CTYMiHb CTHUCKY. 3 BUKOPHCTaHHSIM
MaTeMATHYHOI MOZEI PoGOYOro npoliecy Au3elis 6yiio BUABIEHO XapaKTep Ta CTyIliHb
BIUTMBY OOpaHMX /15 BapilOBaHHs NapameTpiB Qu3ens Ha Horo rokasuukd. Haseneno
o6rpyHTyBaHHs BUOGOPY B AKOCTI KPUTEPiO ONTUMAIBHOCTI KOMIUIEKCHOIO MajlHBHO-
exoJiorigHOro Kputepiio mpod. INapcaganosa 1.B., rpy BU3HAYEHHI SKOTO B PoOOT
6y/0 BpaXxOBaHO BIUIMB TiJIbKK JBOX HAMOiNbII IIKIUIMBAX TOKCHYHHX KOMITOHEHTIB
BI' — okcumiB asory Ta TBepaux uacTMHOK. CymapHa w3acTKa BHTpaT Ha
Bi/ILIKO/{yBaHHSI €KOJIOTiYHOro 30MTKY BiJ| BIUIHBY Ha HABKOJMILIHE CEPEAOBHIIC IHX
KOMIIOHEHTIB CTAHOBUTH MOHAx 95 %. I3 BUKOPMCTAHHAM MaTeMaTH4YHOI MOAerni
3706yBaueM MPOBEICHO PO3PAXyHKH st 625 xoMmOiHalil BXiAHUX napameTpiB. [lis
[OLIYKY pALiOHATBHIX MapaMeTpiB au3ens 6y10 BUKOPHCTAHO CTIPOLIEHi 3alleXHOCTI,
110 [03BOJISIOTH HAa OCHOBI OOpaHMX Jisi BapilOBaHHA MapaMeTpiB JAW3elis BU3HAYUTH
KOMILIEKCHHH MalMBHO-eKOIOruHMi Kputepii, edexrtusuuii KKJI musens, nuromi
BUKMM OKCHMAIB a3oTy Ta caxi 3 BI' jgusens, MakCHMajibHHH THUCK LMKy Ta



MaKCHMaJIbHy IIBHMIKICTh 3pOCTaHHsA TUCKY B LWiiHApi. B paniii poborti ans
OTPUMaHHS TaKUX 3aJIeXKHOCTEN BHKOPHCTAHO MOJIIHOM Jpyroro ctyneHs. Bubip
palioHATFHUX NapamMeTpiB au3ens, 1o npaioe Ha BIIE, Gyio nmposeaeHo 3a AeKiibka
eTariB, SKi XapaKTepU3yIOThCS Pi3HOIO KIJIBKICTIO Ta KOMOIHALII€I0 apaMeTpiB Au3es,
0 AOCTYMHi Jis BapiroBaHHsA. HaBemeHo pe3ynbTaTH pO3paxyHKiB 3 BHU3HAYEHHs
pallioHaJbHKUX MapameTpis ausens npu pobori va BIIE, 110 cBigyats npo MOXIHMBICT
301IbIIEHHS. KOMITJIEKCHOIO MAJIMBHO-EKOJIOTIYHOTO KpuTepito au3ens Ha 12...13 %. B
po3AiJii HaBeIEHO 3aMporoHOBaHy 3400yBadeM KOHLEMIIIO aJanTUBHOI CHCTEMH
KepyBaHHs, sika ABTOMATHYHO 3a0e3NeYuTh palliOHaJIbHI MapamMeTpy Au3ells Ipu
po6ori Ha BIIE 3 6yib-siKiMM BMICTOM BOJ¥ YH TPAAULIHHOMY JU3€JIbHOMY NajuBI.
PoGora cTBOplO€ 3arajbHe MO3UTHBHE BpPaXKEHHsS [OCTAaTHbO IIOBHHM
PO3B’SI3aHHSM [OCTABJIEHMX aKTyaJlbHUX HAyKOBO-TeXHiuHUX 3aza4. OdopmieHHs
nuceprarii Bianosigae sumoram JICTY 3008-95 «JlokymenTartis. 3BiTH y cdepi HayKu
i TexHiku. Crpykrypa i npasBuina odopmieHHs» Ta BuMoraMm BAK VYkpainu, 1o
mictaThes y bronerensix BAK Ykpainu 3a Ne 2 3a 2000 p. Ta Ne 9-10 3a 2011 p.
BucHOBKHM 10 _poGoTi J0CTaTHRO TOBHO 1 CTPYKTYPOBAaHO BiJ0OpaxaroTh
TOC/IAOBHICT BUKOHAHHS OCHOBHMX €TalliB JOCIIDKEHHS BiAMOBIIHO 10 MEpesiKy

ioro 3aza4 Ta OTpPUMaHi MPH 1{bOMY HAyKOBI Ta IIPAKTHYHI Pe3yJbTaTH.

3ayBajkeHHs /10 AucepTauiliHoi po6oTH Ta aBTopedepa

Jlo BMicTy, CTPYKTYpH i OhOpMIIEHHS PYKONHUCY Ta aBTOopedepaty aucepTarii
CaByenka A.B. MO)kHa 3pOOMTH HACTYITHI 3ayBa)KE€HHSI.

1. B TekcTi aBropedepaTy Ha BiAMiHY BiA AucepTaliiiHOl poOOTH HE BKa3aHO
npo BB BITE Ha HanidiHicTs Ta 6e3BiAMOBHICTH Au3ens, 30kpema npo Brus BIIE
Ha CTaH LHUJIiHAPO-MOPLIHEBOI I'PYIH, IUIyH)KEPHUX Tap MajuBHOTO HACOCY BHCOKOTO
TUCKY Ta NaJUBHUX PiIBTPIB.

2. Ilpu ouiHroBaHHi edexTuBHOCTI BUKOpucTanHs BIIE B jusensx He
BUKOPHCTOBYBAJINCH CepeHbOEKCIUIyaTalliifHi eKOJOTIYHI Ta eKOHOMIYHI NMOKa3HUKH
ABUTYHa, $Ki BWU3HA4YalOThCS 3a BCTAHOBJACHMMHM HOPMOBaHMMHU IIpoLEdypaMHu 3
BpaxyBaHHSM BaroBuX (hakTOpiB OKpeMUX pexHMiB BUIIPOOyBaHb, 30KpeMa LHUKIIH,
BctaHoBineHi [Tpasunamu €EEK OOH R-49 ta R-96.

3. B aBropedepari He HaABEIEHO +JAaHMX I[IPO EKOHOMIYHHWH edeKkT BiA
BrpoBapkeHHs Bukopuctanus BIIE B qu3ensx Ta BiJ 3alpONOHOBaHMX 3aXO/iB L1010
niBUIIEeHHS edekTuBHOCTI BUKopuctauHus BIIE B qusensx.

4. B Tekcti aBTOpedepary He HaBeIeHO OOTPyHTYBaHHs BUOOPY MOJNIHOMY Jpyroro
CTYIEHs B SKOCTI anpoKCUMyI0uoi GyHKIIT /i BU3HAYEHHs ITOKa3HHUKIB JAU3EIs.

5. Ilporpama exkcriepuMEHTAIBHUX BUNpPOOYBaHb IHU3eisi He BKIOYae B cebe
peXuM MiHIMaJIBHOTO XojiocToro xomy. Lleit pexum mnpucyTHiH B 0Oararbox



CTaHJAPTU30BAHMX BUNPOOYBaNBHUX LMKIaX 1 Mae BaroMuil BHECOK B 3arajbHi
XapaKTePUCTUKU TU3ESL.

6. B aBropedepari He HaBeIeHO OGIPyHTYBaHHs BUOOPY napaMeTpiB AM3es, 1110
00paHo JUIsi BapilOBaHHS 3 METOK TMiIABHUINEHHS e(eKTUBHOCTI JM3eNs [pH
ekcrutyaTauii ioro Ha BIIE.

7. Jlesiki BUCHOBKHM J10 po3autiB 2 (1-i1), 3 (3-#) i 4 (1-#) € He JOCTATHEO KOHKPETHUMM.

8. B Tekcti mucepranii JBiui HaBexeHO crMCcoK myOirikanii 3100yBaya: Ha CTOp.
4-5 Ta B okpeMoMy aonatky /.

[lpuBeneHi Bulle 3ayBaK€HHS HE BIUIMBAIOTH HAa OOGIPYHTOBAHICTh HAyKOBHMX
TTOJIOXEHD | BACHOBKIB JIMCEPTaLlii Ta He 3HMKYIOTh HayKOBOI HOBU3HH 1 PAKTUYHOIO
3HAYEHHS OJEPKAHUX pe3y]bTaTiB. BOHH He HOCATH MPUHLIUIIOBHUN XapakTep i MaloTh
CIIPUIAMATHCS Y SIKOCTI peKOMEH AL AJIs MOJaIbIINX HAyKOBUX JOCIIKEHb.

BUCHOBKH

Jucepranifina  po6ora  Casuenka Auatoiis Bikroposudya  «Bubip Ta
OOIpYHTYBAaHHs MapaMeTpiB aBTOTPAKTOPHOrO [u3enss nNpu Horo pobori Ha
BOZIOTIAJIMBHIM €MyJIbCii» € 3aBeplICHOI0 HAyKOBOI POOGOTOK, OCHOBHI IOJIOXKEHHS
KOl HEe BHUKIMKAIOTH 3anepedeHb. Po6oTa IMOBHICTIO BIANOBIJA€ MaCIOPTY
cnenianpHocTi 05.05.03 — ABUIYHH Ta eHepreTH4YHi ycTaHOBKH. OCHOBHI IOJIOXKEHHS
aucepTalii BinobpaxeHi B aBropedepati y NoBHOMY 00Cs3i.

B uinmomy kBanidikauiiina nHaykoBa pobora Casuenka A.B. BukoHaHa 3
JOJEP)KaHHSIM yCiX BUMOT 710 KaHAMIATCHKUX AMCepTaliil y BinosiaHocti 3 . 9, 11, 12
«ITopsiiKy NPUCY/DKEHHs HAyKOBHMX CTYIIEHiB», 3aTBEpKEHOro nocraHoBoro Kabixery
MinictpiB Ykpainu Big 24 munas 2013 p. 3a Ne 567 3i 3miHamu 3riaHo 3 [locranoBamu
Ka6inery MinictpiB Ykpainu Ne 656 Big 19.08.2015 p. i Ne 1159 Bin 30.12.2015 p.

Buxonsuy 3 BHILEHABENEHOr0, MOXKHA 3pOOWTH BHCHOBOK, WLIO 3/100yBaY,
CaByeHko AHaroJii BikropoBud, 3aciTyroBy€e IPUCYDKEHHSI HAYKOBOIO CTYTIeHs KaHu1aTa
TEXHIYHUX HayK 3a cnenianbHicTio 05.05.03 — ABUryHH Ta €HepreTH4Hi YCTaHOBKH.

26.03.2019 p.

Odoiuiiiuuit ornoHeHT,

npodecop kadeapu iHKEeHEPHOT eKOJIOoril MICT
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