PEIEH3IS

Ha Jucepraniiiny podoty Macanmukina CraniciaBa CeprifioBuya
«CTaTiCTHYHE MOIETIOBAHHS €HEPreTHUYHUX MOTOKIB B CHCTeMaX KOHLIEHTpallli eHeprii
CoH1s», 1110 IMoIaHa Ha 3M00yTTs CTyTeHs JoKTopa dimocodil
3a crerianbHicTiO 113 [IpukiagHa maremaruka ramysi 3HaHb 11 Maremaruka Ta
CTaTHCTHKA

3arajibHa XapakTepucTHKA po00OTH

Jucepranifina poboTa € pyKOnucOM 3araibHUM 00csirom 131 cTopiHka OCHOBHOIO TEKCTY,
10 MicTHTh 28 prcyHKiB. PoO0OTa CKI1agaeThes 31 BCTYITY, YOTHPbOX PO3/IiIiB, BUCHOBKIB
3a pe3yJIbTaraMy JI0CITi/DKeHb 1 MepelTiKy BAKOPUCTAHUX JliTepaTy pHUX Jukepen 3 112 Haii-
MEHYBaHb.

Jlucepraiito BUKOHAHO B JIHIMPOBCHKOMY HalliOHaJIBLHOMY YHiBepcuTeTi iMeHi Onecs
['onyapa.

AKTya/JIbHICTh TeMH

B TenepimmHiii 4ac B CBiTI CIIOCTEPIraEThCs CTajla TEHACHIIIS 10 PO3BUTKY Ta yIOCKOHAJIIEHHIO
TIPOMHUCIIOBHX Ta aBTOHOMHHX COHSYHUX €HEPreTHYHUX CUCTEM 3 KOHLIEHTPAaTOPaMH Pi3HHUX
THUMIB. BUKJTMKOM B IOMY HANpsIMKY € YJOCKOHAJIEHHS CHCTEM NPHUHOMY COHSYHOIO
BUIPOMIHIOBaHHS « COHIIE — KOHLIEHTPATOp — TEIJIONpUIAMawy.

B mpomy cenci poborta C.C. MacanukiHa crnpsMOBaHa Ha pO3B’s3aHHS BaXXJIMBOI HAYKOBO-
TEXHIYHOI 3a/1a4i, sika TIOB’s3aHa 13 TAKUM YJOCKOHAJIEHHSIM, a caMe BU3HAYEHHSIM ILLTb-
HOCTI COHSTYHOT'O TTOTOKY BIJl KOHIIEHTpATOpa Ha TEIJIONpHUiiMaY, 1110 J103BOJIUTh 3HAWTH 1X
HaOUThII eHeproedekTHBHI reoMeTpuuHi mapamerpu. Macamukin C.C. mpornoHye s
I[bOTr'0 BPaxOBYBAaTH HETOYHOCTI MOBEPXHI KOHLIEHTpaTopa Ta eheKT Horo po3hoKycyBaHHS.
JlocmipKeHHST TPOBOIMITMCH HA OCHOBI MAaTEMAaTHYHOT'O Ta KOMIT FOTEPHOTO MOJIE/TIOBAHHS
EHePreTUYHUX MOTOKIB B crcTeMi «COHIle — KOHIIEHTPATop — TEIUIONpUiMad», a caMe Me-
ToioM MonTe-Kapiio 3 BUKOPHUCTaHHSIM BIIACHOTO PO3POOIIEHOTO MPOrpaMHOro KOY.

Omxke, oOpaHa Tema Ta HANPsIMOK HAYKOBHUX AOCIIKEHb, MOB’SI3aHUH 13 MOJIE/IFOBAaHHAM
TPOLIECIB B COHSYHUX EHEPreTUYHUX CHCTEMAaX, MOBHICTIO BIAMOBIIAlOTh Cy4YaCHUM BHKIIH-
KaM PO3BUTKY CYCIUIBCTBA Ta MarOTh MEPCIEKTUBH IMOAAIBIIOrO BIPOBALKEHHS SIK B ra-
JTy31 BITHOBITIOBAHO! €HEPreTHKH, TaK 1 B IHIIUX €HEPreTUYHUX Ta MPOMUCIOBUX TaTy3sX
Vkpainu Ta cBiTy.

3B's130K po0OTH 3 HAYKOBHUMHU NMPOrpaMamMH, MJIaHAMH, TEMAMH

JuceprauiiiHe DOCHIKEHHS TPOBOAWIOCH Y BIAMOBIAHOCTI [0 IUTAHIB HAyKOBHX
NOCTIKeHb Kadeapu KOMIT IOTEpPHUX TeXHOJOTi JIHIMPOBCHKOTO HAIiOHAJIBHOTO
yHiBepcuTery imeHi Omnecs ToHuapa B pamkax iHILIAaTHBHOI HAyKOBOI TEMH
«JlerepMiHOBaH1 Ta CTOXaCTHYHI aJITOPUTMHU KOMIT FOTEPHOTO MOJEIIIOBaHHS 00’ €KTIB Ta

ik




npoueci pizHoi npupoam» (Ne nepskpeectpauii 01220001467, 2022-2024 p.p., HAyKOBH
kepiBHUK nTpod. Kuum JLI.).

Cryninb 00rpyHTOBAHOCTI HAYKOBHX IM0JI0’K€Hb | BUCHOBKIB Ta TX JOCTOBipHIiCTH

HaykoBi mosnoxeHHsI 1 BUCHOBKH, HaBEJEHI y IUCEpTallii, OTpUMaHi aBTOPOM IIJISIXOM
MaTeMaTHYHOIO Ta KOMIT IOTEPHOrO MOJEIIOBaHHS MPOLeCiB padiallifHOro TerioooMiHy
B ccTeMi «COHIle — KOHIIEHTPATOp — TETIOMPUUMaY».

JIOCTOBIpHICTH ~ pe3ysbTaTiB  poOOTH 3a0e3levyeHa KOPEKTHICTIO MaTeMaTHYHHX
IIOCTAHOBOK  3a7a4y, BHMKOPUCTaHHAM B poOOTI (yHIaMEHTATbHUX  IOJIOKEHb
IeOMETPUYHOI ONTHKU Ta Teopii Ter1o0OMiHy BUITPOMIHIOBAHHSIM, 3arajibHOMPUHHSATHX
Cy4aCHMX METOJIB MAaTeMaTHMYHOTO MOJETIOBaHHs, Teopii HMOBIpHOCTEH, MeToMiB
O0YMCIIEHb Ta MEPEBIPKOIO aJeKBATHOCTI MAaTeMAaTUIHUX MOICIIEH.

HaykoBa HOBM3Ha po0OTH Ta BaK/JIMBICTH OJEp:KAHUX pPe3yJbTATIB /IS HAYKH i
NPAaKTHKH

Jucepranis cnpsMOBaHAa Ha BHPILICHHS Ba)¥JUIMBOI HAyKOBO-TEXHIYHOI 3ajadi, ska
IOB’s3aHa 13 TMIABHUILEHHSM TeMJoBOi e(eKTHMBHOCTI CHCTEM MpPUHOMY COHSYHHX
TEPMOAMHAMIUYHUX CTaHLI{, BU3HAYEHHS HAaHOUTBbII eHeproe(eKTHBHUX TMeOMETPUIHHUX
napameTpiB KOHIIEHTpaTopa Ta TeruIonpHiiMaya.

HoBi HaykoB1 pe3ynbTaTH, siKi OTpMaHi aBTOPOM, TOJISTAlOTh B HACTYTHOMY:

1. Ha ocHOBI y3arajbHeHOT MaTeMaTHYHOI MOJIeJi PO3POOIICHU YUCTIOBHI allTOPUTM
Mownre-Kapio Ta cTBOpeHUH BIaCHUN MpOrpaMHUN MPOIYKT JUIsl BUSHAUYEHHSI OCHOBHUX
€HEPreTUYHMX XapaKTEPUCTHK B CUCTEMaxX KOHIIEHTpAIlil COHSIYHOTO BUITPOMiHIOBAaHHS 13
ypaxyBaHHSIM HETOYHOCTI MOBEPXHI KOHILEHTparopa Ta e(peKkTy Horo po3hoKycyBaHHS.
2. Briepuie Bu3Hau€HO BIUIMB CyMapHOi HETOYHOCTI MOBEPXHI PeabHOrO KOHIIEHTpa-
TOpa Ha IIUIBHICTh TEMJIOBOrO MOTOKY B HOro (okasibHil TUIOMIMHI U ¢ikcallii HeTou-
HOCTI B yacTKax KyTa po3kpuTTs Conis. [TopiBHSHO 3HAYEHHS IILTBHOCTI TETIOBOTO TI0-
TOKY BiJl peaJIbHOIO KOHLIEHTpaTopa MpH piBHOMIPHOMY Ta HOPMaJIBHOTO 3aKOHAX PO3ITO-
IIUTy HETOYHOCTEH TTOBEPXHI.

3% Brniepuie BcraHoBieHU (akT B3aEMHOT KOMITEHCAlil HETOYHOCTI MOBEPXHI KOH-
LeHTparopa Ta e(eKkTy ioro po3hokycyBaHHs. 3HAIACHO, 110 peajbHi KOHIEHTPATOPH i3
HE3HAYHUMM HETOYHOCTSIMU Ta pO3(OKyCyBaHHSM MOXYTb OyTH OULTBII €HEPreTHYHO
e(eKTHBHI, HI’)K MaTeMaTHYHO i/1ealbHi 3 pOo3()OKYCYBaHHSIIM.

4.  Bnepue nposeeHO BepHdikallilo OTpUMaHuX MeToaoM MoHTe-Kapio uncioBux
JAHUX JUTIS UIUTBHOCTI TEMJIOBOTO TOTOKY IIJIIXOM TOPIBHSIHHS 3 TaHWUMH 3HaHIEHOTO
AHAJIITUYHOTO PO3B’SI3KY, B SKOMY HETOYHICTH ITOBEPXHI BPaXOBYEThCS Ha OCHOBI
3HAUEHHS 1HTerpaJibHOI KMOBIPHOCTI.




IIpakTHYHA WIHHICTH OTPUMAHMX Pe3YJIbTATIB IOJISTAE€ Y HACTYITHOMY:

1. Ha ocnoBi po3pobrienoro umcioBoro anroputMy MoHTe- Kapno OyB CTBOpeHHI
BIacHUM nporpaMHui CH++Kop, IKUM Mae y3araJbHEeHUH Xapakrep 1 MOXe 3aCTOCOBYBa-
THCS, B pa3l HE3HAYHOT KOPEKIIil, U pO3paxyHKy KOHIIEHTPATOPiB OyIb-sKOi reoMeTpii.
KpiM Toro, cTBOpeHMii MporpaMHui KO Ma€e THY UKy Ta IPO30py CTPYKTYPY, IO JT03BOJISIE
Horo Tpanc(opMyBaTH B 3aJIEKHOCTI BiJl TUITy OOpaHUX MPHUITYIIEHb Ta METOIIB Bpaxy-
BaHHS HETOYHOCTI 0€3 CYTTEBHX 3MiH.

2. Pesynbratv mpoBeaEHOTO NOCITIIKEHHS MOXKYTh OyTH BUKOPHETaHI i Yyac MpoeK-
TYBaHHS Ta (DYHKIIOHYBaHHS Cy4aCHHX COHSYHUX EHEPreTHYHHUX yCTAHOBOK Pi3HOTO
TEMIIEPATYPHOTO PiBHS Ta MPU3HAYEHHS, B CKJIai SKUX 3HAXOOUTHCS KOHLIEHTPATOP CO-
HSYHOTO BUITPOMIHIOBAHHS BIAITOBITHOT FreOMETPil.

3.  TeopernuHi Ta TPAKTUUHI MMOJIOKEHHSI pOOOTH CTAJIM CKJIAI0OBOIO YaCTHHOIO HaB-
YaJbHUX AUCLUILTIH «Mozeli i MeTou NMpUKIaJHOT MaTeMaTuKn», «MeToau ineHTudi-
Kallii mapameTpiB MareMaTHYHHX MOJEeJei», siKi BUKIAaloThCs [T 3100yBadiB BHIIOT
ocsity piBHA PhD cneuianbrocti 113 [pukinangna matematuku B JJHIMpOBCHKOMY Hallio-
HaJIbHOMY yHiBepcuTeTi imeHi Onecs [oHvapa.

4. ITpoBeneH1 gocmiPKeHH Ta iX pe3y/abTaTh CKJIaJaloTh BIAMOBIIHUEN pPO3MILT iHilia-
THUBHOI HAyKOBO-JOCHIIHOI poOoTu «JleTepMiHOBaHI Ta CTOXaCTHYHI aJTOPUTMH
KOMII’FOTEPHOTO MOJIENIIOBaHHsI 00’ €KTIB Ta mpoueciB pizHoi npupoau» (2022-2024, nay-
KoBul kepiBHUK npod. Kuum JLI., nepkaBumii peecrpanitinuii Homep 0122U001467),
sIKa TPOBOJIUTHLCS HA KaQeapi KOMIT IOTEPHUX TEXHOJIOTiH (aKyabTeTy MPUKIAIHOI MaTe-
matuku [[HY.

Oco0ucTHii BHeCOK 3100yBaya 1ojsira€ B po3po0OIli MareMarndHol MOJIENi, YHCIOBOIO
anroput™My MonTe-Kapiio Ta mporpaMHOro 3acToCyHKY JJ1si MOJIETFOBAHHS €HEPTeTHIHHUX
NOTOKIB B cucTeMi «COHIle — KOHLIEHTPArop — TEIUIONpHMad», a TakoK MPOBEIEHHI
PO3paxyHKOBO-TEOPETUYHUX I0CIIIKEHb Ha 1X OCHOBI.

IToBHOTa BHKJ/IaIeHHs] OCHOBHHUX MOJIOKeHb AHcepTaLil B 0my0/1iKOBaHHX podoTax

OcHOBHI MaTepiaiy IUcepTalii BUKIAACHI y 8-TH ApyKOBaHUX IpaLiX, B TOMY YKCIIi: 3-
X CTarTaX, 3 SKMX 2 CTaTTI BXOAATH JO0 HAayKoMeTpuuHOi Ga3u Scopus, a 1 crarts
onmyOnikoBaHa B (axoBoMy >KypHaii Ykpainu karteropii b. OCHOBHI MOJOXeHHS i
pesysibTaté poOOTH JOMOBIJAIMCEH 1 OOTOBOPIOBAIMCH HA S-TH MIXKHAPOJHUX HAYKOBHX
xoH(pepenuisx. Bei mybmikanii MicTaTh pesynbrati Ge3nocepeaHboi pobOoTH aBTopa Ha
OKpEMHX e€Tanax [JOCI]I/UKeHb Ta BioOpaaroTh OCHOBHI TOJIOXKEHHS Ta BHCHOBKH
IUcepTaniiHoi poOoTH.




AHaJi3 3MicTy Aucepramii

Y BeTyni BUCBITIIEHA aKTyallbHICTh AOCTIKEHHS, HOTO MeTa Ta OCHOBHI 3a1adi. ABTOp
BH3HA4YMB 00’ €KT Ta MPEAMET JOCIIDKEHHS, TIEPesIiuuB METOM, SIKi BUKOPHUCTOBYBAJIHChH
B po0OTIi, chopMyITIOBaB 11 HAYKOBY HOBU3HY Ta MPAKTUYHY [[IHHICTb.

IMepmmii po3aisi NMpUCBSAYEHO aHai3y Cy4YacCHMX HAyKOBHMX MyOiikamiid 3a oOpaHoro
TeMO10. /{715l MpOBEIEHHS TAKOTO aHalli3y 1 BUBHAYEHHS TPAEKTOPIl JOCHIDKEHHS aBTOP
ONUCY€ TUIM TEPMOJMHAMIUHUX CHCTEeM IepeTBOpeHHsl eHeprii COHIls, XapaKTepusye
PEOMETPUYHI Ta €HEPreTUYHI MapamMeTpu COHSYHHMX KOHIIEHTPATOpiB, 00upae (izuuHy
MoOZIeIb JUIS TOAAJIBIIOrO AOCIi/UKeHHs. bararo yBaru B po3aiii [PUAUISETECS OMHUCY
NPUKIIAJHNAX 3a7a4 Ta TUIIB KOHIIEHTPATOPIB, sIKi BUKOPHUCTOBYIOTLCS ISl PO3B’sI3aHHS
BIAMOBIAHMX 3ajad. HaBeneHO omIsig METOMIB JOCII/DKEHHS TPOIECIB TMEpeHOCY B
cucreMax KoHueHTpatii eHeprii CoHIs.

Y apyromy posaiji npe3eHTOBaHI eTanu po3poOJeHHs y3aradbHEHOI MaTeMaTHYHOI
MOZIeJIl TIpOIeCy KOHLEHTpalil COHSYHOIO BHIPOMIHIOBaHHS. ABTOp oOpaB s
CTBOPEHHS y3arajlbHeHO1 MareMaTU4HOi Mojiesli (POTOMETPUYHHH MAXi, SIKUH € LLJTKOM
BUITPaBIaHMUN JUIsl CUCTEM KOHLIEHTpAIlll BEJIMKOI Ta CepelHbOl MOTYKHOCTI. BaximmBum
€JIEMEHTOM JIOCHII/DKEHHSI € CHCTeMaTH3allisi MOXJIHBUX METOMIB  CHpPOIIEHHS
y3arajlbHEeHOI MaTeMaTH4HOI MO, $KI J03BOJSIOTH 11 PO3B’SI3aTH  YHUCIOBHUMH
MeronaMu. KpiM TOro, B po3aili MPOBOAMTHCS aHai3 TMiIXOMIB 10 BpaxyBaHHs
HETOYHOCTI ITOBEPXHI KOHLEHTPATOpa Ta IPOMOHYETHCS Ll BpaXyBaHHs 31HCHIOBaTH Ha
OCHOBI HMMOBIpHICHUX po3noxutiB. OOpaHi TPHITYIIEHHS TO3BOJHIA CHOPMYITIOBATH
MaTeMaTu4YHy MOZEJb Ui MapadoI0iAHOTO KOHLIEHTparopa.

B Tperbomy po3aini mokasaHi eTany CTBOpPEHHS YHCIOBOTO ainroputMy MonTe-Kapio
JUIs BHM3HAYEHHS EHEPreTMYHMX TMOTOKIB B cHuctemi «CoHue — mapabonoiaHuii
KOHLEHTPATOP — TEIUIONpHiiMauy . ABTOp I€TaTbHO BUKIIAIA€ BCI €TAIH LHOTO allTOPUTMY,
HaBOIUTH MHoro Omok-cxemy. Ha ocHoBi cTBOpeHoro amroputmy MonTe-Kapio
po3poOsieHa KOMIT'IOTepHa Iporpama Ta TpOBEACHI YHCIOBI OCITIKEHHS IS
BU3HAYECHHs LIUTBHOCTI TEIUTOBOTO TOTOKY B (OKyCi MareMaTH4yHO i/1eajbHOro Ta
peaJibHOro NapadoJI0IAHOrO KOHIIEHTPATOPIB, a TAKOK MapabosIoiTHUX KOHIEHTPATOPIB i3
po3doKycyBaHHSAM. AHa3 pe3yJbTaTiB  KOMIT FOTEPHOrO MOJIEIIOBAHHS  JI03BOJISIE
BU3HAYWTH BILJIMB PIBHSI HETOUHOCTI MOBEpXHi Ta (hakTopy ii po3hoKycyBaHHs Ha MaTiHHS
ILTBHOCTI KOHIIEHTPOBAHOTO COHSYHOTO MOTOKY B ()OKYCi Ta Ha pO3Mip (GOKYCHOT IIISIMH.
Kpim Toro, 3HaiiIeHi HOB1 B3a€MHI BIJTMBU MIXK piBHEM HETOYHOCTI TOBEPXHI Ta CTYIIEHEM
i1 po3doKycyBaHHs.

B uwerBepromy posaini HaBeneHWd HaOMMKEHUH AHAIITHYHHUNA pO3B’S30K IS
po3pobiieHol MateMatuyHoi Mozeni. Llel po3B’sS30k OTpMMaHO Ha OCHOBI THX K€ 0a30BHX
MPUITYIIEHb, IO 1 yrcaoBui. Takuit miaxia mo3Bossie BepudiKyBaTH OTpUMaHi YHCIIOBI
nani. Kpim Toro, HaGmuxeHWi aHaNiTHYHHUI pO3B’S30K MOKe OyTH KOpPHCHHMH Ha
MIOYATKOBUX €Tarax MPOeKTYBAHHS CHCTEM KOHI[EHTpaIlii.




Y BHCHOBKaX riepeiueHi OCHOBHI €Talu MPOBEASHOr0 A0CIDKEHHS Ta HOro HayKoBi Ta
IIPaKTUYHI Pe3yJbTaTH.

Hepnoutikm Ta 3ayBakeHHs o quceprauiiinii podori

1. B omsani niteparypu HaBeneHo Oararo myOuikariif, siki MPUCBSYEHI COHSYHUM
KOHLIEHTPaTOPOM Pi3HOI reoMeTpii, 30kpeMa, mapadonoinHoi. Bei onucani cuctemu
KOHIIEHTpaLii (PyHKIIOHYIOTh 00 MPOEKTYIOTHCS /Il HA3eMHOTO BUKOPHUCTaHHS. B
TOM K€ dYac MpooOpa3oM HA3eMHHX COHSYHHX EHEPreTMYHUX CHCTEM 3
KOHIIEHTPAaTOpaMH € KOCMIYHI COHSYHI €HepreTHYHI yCTaHOBKH. BBakaro, II0
OIVISII KOCMIYHUX CHUCTEM KOHLEHTpaulii Ta MeTOmiB iX MOCTiKeHHS OyB OH
JIOPEYHUM B JaHii poOoTi.

2. ABTOp B AMcepTallii BKa3ye Ha Te, 1110 JI0 3a/1a4 paJiallifHoro MepeHoCy B CHCTEMax
KOHLIEHTPALIil, IKi pO3B’sI3yI0THCS HA OCHOBI (DOTOMETPHYHOTO ITiIXOTY, IPAKTHYHO
HEMOXKJTHBO 3aCTOCYBAaTH KJIACHYHY Teopilo MmoaiOHocTi Ta po3MipHocTi. Lleit
BMCHOBOK € IIUUIKOM BHUIpaBaaHWii. B To# ke yac oTpumaHi pe3ybTaTH MOXJIHBO
y3araJlbHUTH, SIKILO ITPEACTABUTH 1X B 0€3p03MIpHUX 3MIHHUX. B SKOCTI IIIJTEHOCTI
TEIJIOBOIO MOTOKY pO3MIsiAaTi 0€3p0o3MipHY LIIIBHICTE (BIAHOMIEHHS a0COMIOTHOT
IUIBHOCTI KOHIEHTPOBAHOTO COHSYHOIO MMOTOKY JI0 IIIJIEHOCTI COHSIYHOTO MOTOKY
B MicCIi JoKamii craHmii), a B SKOCTI pazgiyca TerionpuiiMada — Ge3po3MipHuii
paniyc (BigHOIIEHHS pajiyca GOKyCHOT MIISMH 10 pajiyca KOHIIEHTPaTopa).

3. ABTOp MNpoBOAWTH Bepu(DIKaIlilo OTPUMAHUX YHUCIOBHX PE3YJbTATIB MUISXOM
TIOPIBHSHHSA 3 HAONMKEHUMH aHATITHYHUMH pe3yJibraraMu. B Toil jke Jac iCHyIOTh
KJIaCHYHl aHaJITM4YHI pO3B’SA3KM 3aj]adi KOHLEHTpamlil [is iJealbHOro
n1apaboJIoiIHOTO KOHIIEHTpaTopa. BBakaro, 110 MOpiBHSIHHS YHCIOBHX 1 KITACHYHHX
AHAITUYHUX Pe3YJIbTATIB Ul ieabHOTO KOHIIEHTpaTopa Oy/10 6 TOpedHHM.

4. B po3poOneHili MaTeMaTW4Hii MOMesi BBaXAETHhCsS, IO BCSA BigOWTa Bif
KOHIIEHTpAaTopa eHeprisi NoCTynae Ha TeruionpuiiMad. AJie YaCTHHA eHeprii ijie Ha
HarpiB KOHIIEHTpaTopa. SIK BpaxoBY€eThCs 1ei HarpiB?

Bozxnowac ¢ 3a3Ha4MTH, 110 3po0JIeH] 3ayBa)kKeHHsI He BIUTMBAIOTh HA HAYKOBHIi piBEHb
AMcepTallil, HOBU3HY Ta IOCTOBIPHICTH 11 pe3ysIbTaTiB.

BUCHOBOK OITOHEHTA

ITpencrasnena Ha penensito auceprauis Macanmukina C.C. € 3aBepIeHOI0 HAyKOBO-
JI0CIIITHOIO pOOOTOIO, B SIKiif HA OCHOBI MATEMAaTHYHOTO Ta KOMIT FOTEPHOTO MOJIETIOBAHHS
BHMDIIIEHO BAXJIMBY HAYKOBY 3ajady ITiABHIIEHHS TEIIOBOI €()EKTHBHOCTI CHCTEM
NPUIMY COHSYHMX EHEPreTHMYHUX CHCTEM 3 KOHILIEHTPATOpaMH IIISXOM BH3HAYEHHS
HalOlIbll  eHeproe(eKTMBHUX TI'eOMETPUYHHMX I[apaMeTpiB  KOHILEHTparopa Ta
TeIIoNpUiimMaya.

CdopmynboBaHi HayKOBI TTOJOXKEHHsSI HcepTailii, BHCHOBKM 1 peKOoMeHalii €
JOCTOBIDHUMH Ta BIAMOBINAIOTE 00’e€KTUBHIN milicHocTi. OCHOBHI JOCSTHEHHS
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BHCBITIEHI B (axoBux pKepenax, BusHannx MOH Vkpainu. Marepianm aucepranii y
JOoCTaTHi Mipi OyJid Tpe/icTaBlIeHI Ha MiDKHApOAHUX KoH(pepeHIisx. Mosa Ta cTWIb
JMCepTallii BiZMOBIIal0Th BAMOTaM /10 HayKOBO-TEXHIYHHMX TEKCTIB Ta IyOsiKamii.

3n100yBaueM HOTpHMaHi BUMOTH aKaaeMiqHOl JOOpOYecHOCTI — AucepTallis He MICTHTh
eJIEMEHTIB IUIariaty Ta 3armo3uveHb, Ma€ MOCHJIAHHS Ha BIAMOBIIHI uKepesna iH(opmarii
y BUIaJIKy BUKOPHCTAHHS i7Iel, pe3ysIbTaTiB Ta TEKCTiB iHIIMX aBTopiB. PoboTa Binnosinae
BMMOraM YHHHOTO 3aKOHOIABCTBA MPO aBTOPCHKE MPaBO, MICTUTH MOBHY 1 AOCTOBIpHY
iHopmarlito mMpo pe3yiabTaTH HAayKOBOI AISIIBHOCTI, @ TAKOX BMKOPHUCTaHI METOAMKH
TOCTIKEHb. g

3a HanpsMoM OOpaHMX 1 BHpIIIEHHX MHTaHb JaUcepTaliiiHa pobora BiAmoBigae
crietiantbHocTi 113 [IpukiaaHa MatemaTHka, rajty3i 3Hanb 11 Maremarnka Ta cTaTHCTHKA.

3a HAyKOBHM piBHEM, HAYKOBOK HOBM3HOIO OTPUMAHUX pe3yJIbTaTIB, iX TEOPETUYHOIO Ta
MPAKTHYHOIO 3HAYMMICTIO Ta O0OCSTOM BHKOHAHWX JOCIiIDKEHb, AUcepTaliiiHa podoTa
BiJIMOBiZla€ BCTAHOBJIEHWM BHMOraM BiamoBimHo Hakazdy MOH Vkpainm Ne 40 Bin
12.01.2017 p. «IIpo 3arBep/KeHHss BEUMOT 1m0 odopmieHHs auceprauii», «llopsaky
NPUCY/DKEHHST CTyneHsi JokTtopa (¢imocogii Ta ckacyBaHHsS pIIIEHHS pa3oBOi
Cremiaai3oBaHOl BUEHOI paad 3aKjiajy BHINOI OCBITH, HAyKOBOI YCTAHOBH ITIPO
TPUCYIDKEHHS CTyTeHs 1okTopa dhimocodii» ([Tocranoa Kadinety MinicTpiB Ykpaian Ne
44 Binx 12 ciuast 2022 p. 3i 3minamu Bix 21.03.2022), a 1i aBrop Macanukin CraHicias
CepriiioBUY 3acCilyroBy€ MPUCYDKEHHS CTyTeEHs JOoKTopa ¢itocodil 3a creuiaabHICTIO
113 IlpukianHa MareMaruka.

Penensent

npodecop Kadeapu pakeTHO-KOCMIYHHX
Ta IHHOBALIHHUX TEXHOJIOT1H
JIHINMpOBCHKOTO HaIllOHAJBHOTO
yHiBepcuTteTy iMeH1 Onecst ['oHuapa,

I.-p. TEXH. HayK, podecop ' ;‘/]/‘/ Bonomumup TABPIHELD

[Tignuc nmpodecopa Bonogumupa
["abpiHis 3acBiIUY1O

Buennii cexperap B4€HOI paau
JIHITPOBCHKOTO HallIOHAJIBHOTO
yHiBepcuteTy iMeHi Ounecst [oHuapa,
KaH[. (i3.-MaT. HayK, JOLEHT
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