BIITYK

odirifiHoro OIOHEHTa Ha mucepraliitny po6oty Macanukina Cmanicnasa
Cepzitiosuua « Cmamucmuune MOOENOEAHHA eHePSEMUIHUX NOMmoKi6 8 cucmemax
KoHYyenmpayii enepeil Conysa», Ky HOJaHO Ha 3100yTTsI HAayKOBOI'O CTYICHS
nokTopa (imocodil 3a CIeIianbHICTIO 113 IlpukiagHa MaTeMaTHKa

[Tolryk HOBHX MiIXomiB 110 Hi;{BI/imeHHﬂ zaranbHOl  e(EeKTHBHOCTI
neperBopenHs eHeprii COHI € BKIMBOIO 33/@4Cro cyyacHOi HayKW. Bemuki
[IepCIEKTHBY B IIbOMY HAIPAMKY Mae TepMOVHAMIYHE [IEPETBOPEHHS COHITHOTO
BUNIPOMIHIOBaHHA. ~ 3araibHa e(EeKTUBHICTD TepMOAMHAMIYHUX  COHAIHUX
eHepreTWYHWX YCTAaHOBOK CYTTEBO IMCPEBHIIY€ edeKTUBHICTh  OiMBIIOCT
(OTOCTEKTPUIHUX CUCTEM i Mae TeHIeHIi A0 3pOoCTaHHsd IIpU 301JIBIIICHH]
MoTyXKHOCTi. EJIeMEHTH TepMOXMHAMITHAX CTaHIiii Maibke He IerpamyoTh 3
yacoM, MAIOTh GKOHOMi4Hi Ta eKONOIiHI HepeBard IpH (GYHKIIOHYBaHHS Ta
yrwtizamii. OqHak e)eKTHBHICTS TEPMOJMHAMIYHUX CHUCTEM HANPIMY 3aJIeKUTh
Bifl edeKTMBHOCTI IX CHCTEM MpHiMY, IO MICTSTh KOHIIEHTPaTOpH COHSIYHOIO
BUTIPOMIHIOBAHHS  PI3HOI reomerpii. ['eoMeTpiss KOHIEHTpaTopa BiAmoBiAac
TEMIIEPATypHOMY  DIiBHIO ~ CHCTEMM  IIEPETBOPCHHI. Ane  e(eKTHBHICTH
TIEPETBOPEHHSI CYTTEBO 3ANIEXKUTH Bifl SIKOCTI IIOBEPXHI KOHIICHTPAaTOpa (HasIBHOCTI
HETOYHOCTi) Ta TOYHOCTi Opi€HTalil KOHIEHTPATOpa Ha Conue. B poborti
METONaMH CTaTHCTUYHOIO MOJCIIOBaHHS JOCTIDKY€EThCS caMe BIUIMB LHX
daxkTopiB Ha €HEPromepeHoc B cuctemMi «CoHile — KOHIICHTPaTop —
TerlonpuiiMad». ToMmy TeMa JUCEepTAlliHOTO  JOCIIUKCHHS Cranicnasa
Cepriitorua Macanukina € 6e3yMOBHO gKmyaibHo0 ma CBOEUACHOIO.

IIpencraBiieHa qUCEpPTALisl CKIANAEThC 31 BCTYIIy Ta 9OTHPHOX PO3IINIB, B
SKAX BiZOOpaykeHO 3MICT Ta HAyKOBHUH piBeHb JOCIIIKEHb, K nposezieHi. B
CIIMCKY BUKOPUCTAHUX JDKEPEI HaBeJcH! BiAMOBIIHI TOCHIaHHS.

YV ecmyni BceOGiYHO OOIPYHTOBAHO AKTYalpHICT TEMH JHUCEpTaIifHOI
poboTH, il MeTy Ta OCHOBHI 3aBJaHHf, BU3HAYCHO 00’€KT Ta IpeaMeT
NOCIIDKeHHs, BUCBITICHO HAyKOBY HOBU3HY Ta IPaKTHHEHY LIHHICTh OTPUMAaHUX
pesynbTari. O6paHi OCHOBHI METO/IU [IPOBEACHH IOCTIIKEHB.

V nepuiomy po30ini  MICTATCS aHAN3 CTaHy niTepaTypu 3a OOpaHOIO
TeMATHKOIO, TIODIBHIOIOTBCS pI3HI THIH CHCTEM IEPETBOPSHHA COMTIHOTO
BUIIPOMiHIOBaHHS, BH3HAYAlOTBCA IEPeBari TepMOJVHAMIYHOTO MEPETBOPEHH.
ABTOp TIPOBOJUTH THITI3ALiI0 TepMOJVHAMIYHUX CHUCTEM B 3aJIeXHOCT] Bif iX
TeMIIepaTypHOTO piBHS Ta  BiIIOBIIHOIL reomerpii KoHUeHTpaTopa. A
BIRHAYEHOCTI B  AKOCTi  (i3mdHOi Mojeni  OOMpaeThes 11apaboJIoIIHUH
KOHILIEHTPATOP i3 BIAKPUTHUM TEIUIOIPUAMATEM.

Agrop 6arato yBard HPUILISE OTILILY Cy4acHHX COHITHHX eHEepPreTUIHNX
cucTeM 3 TapaboNOiMHMMK KOHIIEHTpaTOpaMM, HABOIUTE IPHKIIA/H peanbHuX
NIFOYMX IPUCTPOIB, OMHKCYE iX XapaKTEPUCTUKH.
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B posxmim HaBe#eHI TeOMETpHYHI XapaKTePHCTHKHM I1apaboJIoigHOro
KOHILIEHTPAToOpa Ta CIIBBIAHOIIEHH» MiXX HUMH, BH3HAU€HI OCHOBHI IIapaMETpH,
10 BIUIMBAIOTh HA €HEPreTHYHI IIOKAa3HUKM B CHUCTeMaxX KOHIEHTparii. ABTOp
IIPOBOAMTE MNIMOOKHUH aHaJi3 METOMIB JOCHIIKEHHS MIepeHOCY BUIIPOMIHIOBAHHS B
CUCTEMax KOHIEHTpalil 3 MapaboJIOITHUMHU KOHIIEHTPAaTOpaMH Ta POOWMTH Ha
OCHOBI TaKOro aHaji3y BHCHOBOK IIpO IEpPCIIEKTHUBHI MiAXOOH IO PO3PaxXyHKy
BIIIOBIHUX IIapaMeTpiB Tem1ooOoMiHy. Cepel TakuxX MiIXOIiB CYTTEBi IepeBaru
Mae KOMII'IOTepHE MOJEIIOBaHHS Ha OCHOBI MeTomy Mounrte-Kapimo. Came 1ei
METOJl OOMPAETHCS AaBTOPOM IS IOCIIPKEHHS B JaHiit po6oTi.

Hpyauti _po30in IIIKOM TPUCBAYEHO I100yAOBi MaTeMaTHYHOI MOZeNl
MPOLECIB MEPEHOCY BUIPOMIHIOBAHHSI B CHCTeMax KoOHIeHTpamil. Ha mepmomy
eTanl pO3IVIANAIOThCA [Ba MOXJIMBUX IiJXOMH OO0 IMOOYIOBU TaKUX MOZEJEH,
cepell SKHMX aBTOp Hajac IepeBary (OTOMETpHYHOMY Mmigxody. B pamkax
(poToOMeTpHYHOro MiIXOLy MPOBOAMUTHECS PO3pOOKA y3araJbHEHOI MaTeMaTH4HOT
MOZIeJli TIPOLECY KOHILEHTpalii, SKy MOXXHa 3aCTOCOBYBATH [JIs PO3PaXyHKY
CHCTEM KOHLEHTpalii O0yab-s1K0i reoMeTpil.

Ha npyromy etami poOHUThCS cucTeMaTH3allis METOIB CIPOILUEHHS Ta
KOHKpETH3al[ii y3aralbHEHOI MaTeMaTH4HOI Mojeni, (GopMali3yloThCs MOXKIUBI
IPUITYIIEHHS. ABTOp MPOIOHYE CHCTEMAaTHU3yBaTH MOJKIIMBI IPHUIYIIEHHS B
3aJIEXHOCTI BiJ BUAY QYHKI] iHIUKATpUCH (PO3MOITY BANPOMIHIOBAHHS B Iyl
COHSYHUX  MPOMEHIB) Ta Meloly BpaXyBaHHI HETOYHOCTI  IOBEPXHi
KOHIIeHTpaTopa. [l IOmanbIIoro JOCHiMKEHHS OOWpaeThCs  PiBHOMIpHUM
PO3MO/iI BUIIPOMIHIOBAaHHS B IMy4lli Ta METOJ BPaxyBaHHS HETOYHOCTI HAa OCHOBI
MUMOBIpHICHUX PO3IOIINIIB.

Ha tperpomy eTami, Ha OCHOBI y3arajpHEHOI MaTeMaTW4HOI MOJETi Ta 3
ypaxyBaHHAM OOpaHUX MPUIYIICHb, NPOBOAUTECS PO3pOOKA MaTeMaTHYHOL
MOJIenl IS riapa60no'1'zxﬂoro KOHueHTpaTopa, sKa oOWpaeThcs 0a30BOIO I
II0JaJIBIIOr0 KOMIT FOTEPHOTO MOJAETIOBAHHS.

Tpemiu po30in TPHUCBIYEHO CTBOPEHHIO anroputMmy Momnre-Kapmo Ta
BiIIOBIIHOrO KOMII FOT€PHOT'O KOy JJIsi IIPOBEIEHHS Ha HMOro OCHOBI YHCIOBOTO
JOCTIUKEHHS IO BM3HAYEHHIO IIJIGHOCTI TEIUIOBOTO IOTOKY B (OKaNbHiH
TUIOIIMHI 1apaboloiTHOro KOHIEHTpaTopa. ABTOp HABOAUTH BCi €Tamy Mobya0BH
BIZMOBIJHOIO CTaTUCTUYHOIO aNrOPUTMY, SIKAM BKIFOYAaE BEKTODHHM aHANi3
COHSYHMX TIPOMEHiB, WO NpAMYyIoTh Big COHIEI Ha KOHIEHTPaTop Ta Bix
KOHIEHTpaTopa Ha Temjonpuimad. OKpeMO B YHCIOBHH aJrOPUTM BBOIUTLCS
iTepaliiiHa IpoLedypa Ui BHU3HAYEHHsS HEOOXiZHOI KiNBKOCTI CTaTHCTUYHHX
BUIIPOOyBaHb, sKa Oylde 3aIOBONBHATH OOpaHOMY piBHIO TOYHOCTI Ta
JOCTOBipHOCTI. YMCIOBMH aNropuT™M MICTHTh TaKoX IIPOLEAYpY TeHepallil
BHUIIQ[IKOBUX  KYTOBUX  BIOXWJIEHb IOBEPXHI, SKi  MiAMOPAIKOBYIOTHCS
HOPMaJIbHOMY Ta PIBHOMipHOMY 3aKOHaM PO3IIOMILNIY.

Ha OCHOBI CTBOpPEHOrO 4YHCJIOBOrO AITOPUTMY aBTOP PO3POOUB BIIACHHUI
IPOTPaMHUM MPOIAYKT Ha MOBI IporpaMyBaHHi C++ i1 KOMII'IOTEPHOIO
MOJIC/IIOBaHHA €HEPreTHYHUX IOTOKIB B cucteMi «CoHIle — mapaboioinHuii




3

KOHIIEHTPAaTOp — TeIuonpuiiMau». B pe3ynprari MpoBeIeHOr0 MOEIOBAHHS
3Hal/eHl PO3MOAUIH INiTBHOCTI KOHIIEHTPOBAHOTO COHSYHOTO IMOTOKY B (hOKyci
MaTeMaTU4YHO 1[€aJbHOTO0 Ta peajbHOr0 KOHIIEHTpaTopa. BH3HaYeHO BIUIKB
HETOYHOCTI IIOBEPXHI KOHI[EHTpaTopa Ha HOTO eHepreTUYHi IOKa3HUKH.

Oxpemo B po3fini  HpOBEJEHO  NOCHIMKEHHS  BIUIUBY  eheKTy
po3(QOKyCyBaHHS Ha 3HaYEHHS IIUTBHOCTI COHSYHOIO TIOTOKY B ()OKYCi, BU3HAYEHO
Iiana3oH MOXKJIMBUX Ta KPUTUYHMX 3HA4YeHb BiJMOBITHUX KyTiB pO3(OKYCYBaHHS.
ITpy mopiBHAHHI BIUIMBY Ha €HEPreTUKY CHCTEeMU HEeTOYHOCTI ITOBEPXHI Ta eeKTy
po3dhOKyCyBaHHS aBTOp CIOCTEepiraB HOBI eHepreTHuHi edexTH, sAKi HeoOXimHO
BpaxoOBYyBaTU IIpU IIPOEKTYBAaHHS Ta EKCIUTyaTallii cucTeM i3 mapabosoiqHuMu
KOHIIEHTpaTOpamH.

Yemeepmuii_po30in NPUCBSUEHO BepU@iKalii pe3ysbTaTiB, OTPHMAHUX B
XOIi KOMII'IOTEpHOro MozemtoBaHHs. Llg Bepudikalis IpoBOIUIACh IIIIXOM
MOPIBHAHHA 13 HaOMIDKEHVMH AQHANITUYHUMH pe3yiabTaTaMu. JIsd IbOro
po3pobyieHa MaTeMaTHYHA MOZENb I 1apaboJOimHOTO KOHIIEHTpaTopa Oyia
po3B’s3aHa HAONMKEHMM AaHANITHYHAM METOAOM. AHAIITHYHMNA pO3B’SA30K
3HaXOJMBCS MMPH TaKUX K€ MPUIYIIEHHIX, 1110 1 YACIOBUM, aje i3 BUKOPHCTAHHAM
JCsIKUX OONATKOBUX CIpOIleHb. ETanu mMolmyKy HaONMKEHOTO aHaJIiTHYHOIO
pO3B’s3Ky aBTOp NETANbHO ONKCYE Ta DOJAE BiANOBIAHI LIFOCTpalii, IO CIpoIIye
aHali3 OTPUMaHMX 3HAueHb Ta CHiBBigHomeHb. CIix BIAMITUTH, IO Wi
CIIIBBIIHOLIEHHS MaOTh BiTHOCHO IIPOCTHUH BUI | MOXKYTh BUKOPUCTOBYBATUCH IS
OLIHKY €HEpPreTUYHHX IIapaMeTpiB Ha IMOYaTKOBUX €Tamax JOCTIIKEHHS CHCTEM 3
MapaboNOiIHAUMKM  KOHIIEHTpaTopamd. BBaxaro, 110 OTPMMAHHS TaKoro
HaOJVDKEHOTO aHANiTUYHOTO PO3B’S3Ky € BaroMUM 3400yTKOM B JaHii
JUcepTaIiiHii poOoTi.

[Ipn mopiBHAHHI HAOIMKEHOTO AHAIITHYHOIO Ta YKCIOBOIO PO3B’A3KiB
CIOCTepiraeThest N06pUii 3Gir pesylpTaTiB, IO CBiAYATH [IpO aJEKBaTHICTh
po3podiIeHOi MaTeMaTHYHOi MOJeTi Ta BiJMOBIHOTO HHCIOBOIO aIrOPUTMY
Momnte-Kapio.

B po0oTi 0TpUMaHO pSI HOBUX HAVKOBUX Pe3yibmamie, a CaMe:

1 Ha ocHoBi y3arampHeHOi MaremaTHyHOl MoJeldi po3pobieHuit
YUCIOBUH anroput™ MonTte-Kapno Ta cTBOpeHMii BJiacHHH NporpamMHHi
NPOAYKT JJIsI BU3HAYEHHsS OCHOBHHMX E€HEPreTHYHHMX XapaKTEPHUCTHK B CHCTEMAax
KOHIIEHTpAlii COHAYHOr0 BUIPOMiHIOBaHHS i3 ypaXyBaHHSIM HETOYHOCTI IIOBEPXHi
KOHIIEHTpaTopa Ta epekTy Horo po3hoKycyBaHHS.

2.  Bmepuwe BH3HAYEHO BIUIMB CyMapHOI HETOYHOCTI IMOBEPXHi
peajlbHOTr0 KOHIIEHTpaTopa Ha LIIJIBHICTh TEINIOBOTO MOTOKY B MOTO (hOKAIIBHIM
IUIOLIKHI IpK (iKcalii HeTOYHOCTI B HacTKax Kyta po3kpurtst Conus. [TopiBHsAHO
3Ha4Y€HHs UIIJIHOCTI TEIUIOBOTO IIOTOKY Bifl peajbHOro KOHIEHTPAaTopa IIpH
PiBHOMIPHOMY Ta HOPMaJIBHOI'O 3aKOHAX PO3IOJTy HETOYHOCTEH TOBEPXHi.

3. Bniepme BcTaHoBJsieHHii (pakT B3aeMHOI KOMIIEHcalii HETOYHOCTI
MOBEPXHI KOHIIEHTpaTopa Ta e(heKTy Woro po3(oKycyBaHHS. 3HAIeHO, IO
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peaybHl KOHIIEHTPATOpPH 13 HE3HAaYHWMH HETOYHOCTSIMH Ta pPO3(OKYyCyBaHHIM
MOXYTb OyTH OUlBII eHepreTHYHO e(eKTHBHI, HIXK MaTeMaTHYHO ifeanbHi 3
pPO3(OKyCyBaHHSIM.

4. Bnepure npoBegeHo Bepudikanio oTpUMaHUX MeTOIoM MOHTe-
Kapiio unciaoBux JaHUX IS IMIIJIBHOCTI TEIIOBOTO MOTOKY HUISIXOM IOPiBHSAHHS i3
IAHAMHU 3HAHIEHOro aHAJITHYHOro pPO3B’SI3KY, B SKOMY HETOYHICTH IIOBEPXHI
BPaxOBYEThCs Ha OCHOBI 3HaU€HHS iHTerpajibHOI IMOBIPHOCTI.

IIpaxmuune 3nayenHsa OTPUMAHUX PE3YNIbTATIB MIOJIATAE B HACTYITHOMY

1. Ha ocHoBi po3pobieHoro umcioBoro anroputMy Monrte-Kapimo 6yB
CTBOPEHMH BilacHMM mporpamHuil C++xof, sKUil Mae y3araJlbHEHUH Xapakrtep i
MOXKE 3aCTOCOBYBAaTHCSA, B pa3l HE3HayHOI KOpeKIii, Ui po3paxyHKy
KOHLIEHTPAToOpiB Oynab-sikoi reomeTpii. Kpim Toro, cTBopeHwmii mporpaMHHi KoI
Ma€ THY4YKy Ta IIpO30py CTpPYKTypy, IO J[A03BOJisie Horo TpaHChOpMyBaTH B
3aJIEKHOCTI B TUITy OOpaHUX MPHUITYIIEHb Ta METO/IB BpaxyBaHHsI HETOUYHOCTI.

2. PesynpTaté NpOBENEHOTO MOCTIMIXEHHS MOXYTh OYTH BHKOPHCTaHI
IiJi 9ac IIPOEKTYBaHHS Ta (YHKIIOHYBaHHsS CYYaCHHX COHSYHHX €HEpreTUYHMX
YCTaHOBOK DI3HOI'O TEMIIEpPAaTypHOTO piBHsS Ta IpPU3HAYEHHS, B CKIagl SKUX
3HAXOAUTHCS KOHLEHTPATOP COHAYHOIO BUIIPOMIHIOBAHHS BiJIIOBITHOI reoMeTpil.

3. TeopetruHi Ta HpakTUYHI TOJOXKEHHS POOOTH CTalM CKIIaLOBOXO
YaCTHHOIO HaBYaJIbHUX AMCLHUILIIH «MoJeni i METOIH MPHUKIaaHOI MaTeMaTHKN,
«Meronu ineHTHGIKAI] TapaMeTpiB MATEMATUIHUX MOJENEN», IKi BUKIaJalOTHC
s 3100yBaviB BUIIOI ocBiTH piBHA PhD cmemiansuocti 113 Ilpuknanza
MaTeMaTHKd B JIHIIpOBCBKOMY HalliOHANBHOMY VHiBepcuTeTi imeHi Ouecs
['oHuapa.

4, IIpoBeneni mocmimkeHHS Ta iX pe3yJbTaTH CKJIANalTh BiAMOBimHUIMA
pO3MiN iHiliaTHBHOL HAYKOBO-JOCTiHOI po6oTH «JleTepMiHOBaHI Ta CTOXACTHYHI
aJITOPUTMHU KOMIT FOTEPHOTO MOJIENIIOBaHHS 00’ €KTIB Ta MPOLECIB Pi3HOI MPHPOLK»
(2022-2024, nayxoBuil kepiBHUK npo¢. Kuwi JLI., nepxkaBHuii peectpariinuii
Homep 0122U001467), sxa npoBonuTbes Ha Kadeapi KOMIT'IOTEPHUX TEXHOJIOTIH
(paxynpTeTy npukitagHol MateMaTuku JJHY

3aranbHi BHCHOBKM KaHAMmATChkoi mucepranii Macamukina C.C.
PO3rOpHYTI Ta OOIPYHTOBaHi: pO3KPUTO pe3yNbTaTH  AUCEPTALiMHOIO
JOCIIZKEHHA Ta OKpeciieHe aBTOPChKE PO3YMIHHS CYTHOCTI 3asBJIEHOI TEMH, IO
CBIMYUTH IIPO HAaJEXHWH piBeHb HAyKoBOI KoMIeTeHHii Ta mpodeciiiHol
KkBamiikanii aucepraHTta. B TOH ke uac HeEOOXiAHO BKa3aTH 3araljibHi
3ayBa)KeHHsS B JQucepTaliiHii poboTi Macanukira C.C., 0 MaroTh IepeBa)KHO
IUCKYCIMHHUN XapaKTep:

1. MatemaTiuHa MoOzenb pOOOTH CHUCTEMH €HEPreTHYHUX IIOTOKIB B
cucreMax KoHueHTpauii eHeprii CoHmg (po3min 2, 3) € CTaTMYHOIO Ta HE MICTUTH
3aJIe)KHOCTEH Big yacy. ToOTO TepMOIMHAMIUHI [TepeTBOPEHHS PO3TIISAAIOTECS K
crajni abo MUTTEBI. B mepcrekTuBi, HasBHICTD 3aexKHOCTEl Bix yacy Oyia 6 myxe
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KOPHUCHOIO JUISI PO3PaxXyHKY €HepreTUYHOI e(EeKTUBHOCTI OKPEMOil YCTaHOBKH 3a
TIEBHUH BIIPI30K Yacy, HAPHUKIAL 3a J00Yy.

2. 3nobyBaueM OyJio MpoBeeHO Bepudikallito oTpuMaHux MeTogoM MonTe-
Kapiio grcioBUX MaHux AJis MIITBHOCTI TEIUIOBOTO MOTOKY HUISIXOM IOPiBHSAHHS i3
JaHUMU 3HAWJAEHOTO aHAIITHYHOro po3B’s3Ky. KpiM Toro, € ceHc mpoBectH
MOPIBHSHHS  PO3PaxXyHKOBUX EHEPreTMUHWX I[MOKA3HUKIB  IapaboioiTHOTO
KOHI[EHTpaTOpa 3 BiMTOBITHUMHU TaHUMHU peanbHIX KOHCTPYKIIi#, IPUKJIaTH SKIX
HaBeZleHo y po3aini 1.

3.Y  nwucepramii  3HaWOeHO  MaKCHUMallbHe  3HAYEHHS  IUIBHOCTI
KOHILIEHTPOBAHOI'0 MOTOKY B (POKYCl i€albHOTO Ta pPealbHOro MapaboioifHOro
KOHIIEHTpaTopa Ta Po3MOiT IiTbHOCTI B POoKycHiH miommHi. Ha it ocHOBI 6yno
0 mopedHo c()OpPMYIIOBATH HANPSMH TOJIMIICHHS €HEePreTUUHUX MOKa3HUKIB AJIS
IIPOMUCIIOBUX KOHCTPYKIIiH, sIKi TIPaIforoTh 3a cxemor «CoHlle — napabosoifHui
KOHIIEHTPATOP — TEILIOIPUIAMA.

BucHosox onoHnerma TPYHTYEThCS Ha TOMY, IO HaBeJleHI 3ayBaXK€HHS He
BIUIMBAIOTh Ha 3arajibHy IIO3UTHBHY OLIHKY pe3yNbTaTiB aucepTauii Macangukina
CranicnaBa CeprifioBuua. JlucepTalis € 3aBepIIeHOI0 HayKOBO-JOCTIIHOK
poboToro, B AKil po3B’s3aHa aKkTyaJbHa HaAyKOBO-TEXHIUHA 3a/aya, IO IOJISITae B
NiJBUIIEHH] €(eKTUBHOCTI CHUCTeM MPHIOMY COHSYHUX TEPMOIAMHAMIYHUX
CTaHLIM 3 KOHIEeHTpaTtopamu. OTpuMaHi pe3yabTaTH MOXYTh 3HAWTH IIMPOKE
IIPaKTUYHE 3aCTOCYBaHHs HE TINBKH B COHAYHUX TEPMOJUHAMIYHUX CUCTEMaX, a 1
B Oynb-SIKHX COHSYHHUX E€HEPreTHYHUX CHUCTeMaXx, IO MICTATh B CBOEMY CKJIaji
KOHILIEHTPATOPHU pi3HOI reomeTpii. Lle Bka3zye Ha Besnke T€OpeTUUYHE Ta IIPaKTHUHE
3HA4eHHs C(OpPMYJIbOBaHUX B JHUCepTallii HayKOBHUX II0JIO)KeHb, BHUCHOBKIB Ta
pEeKOMEeHIaIIiii.

Haykosi 3100yTky B MOBHIH Mipi BHUCBIiTJIEHi B ny6n11<au151x Macanukina
C.C., a came B 3-x cTarTsx (1 cTaTTs B paxoBoMy BUAaHHI Ykpainu Kareropii b Ta
2 cTaTTi B PI3HUX MIDXXHAPOJHUX BUJAHHSX, SIKI BXOJUTH 10 HAyKOMETPUYHOI 6a3zu
Scopus, npu YoMy onHe 3 HUX 3 KBapTwieM Q3) Ta B 5-Tu Te3ax MiXHAPOIHHUX
HAayKOBUX KOH(EpeHLH, B SKUX aBTOp OpaB y4acTh AJis ampoOballii pe3yiabTaTiB
CBOIX JIOCIiKeHb

BBaxaro, mo oTpuMaHi B AMcepTalii HAayKOBI pe3ylbTaTH € HOBUMH i
JOCTOBIPHUMH, IO MIATBEPIKYEThCA iX Bepudikamiero. Bci BUMoOrm 1momo
aKalleMI4HOi ToOpoYecHOCTI BMKOHaHI. MoBa Ta CTHIb IWcepTalii BiJOBIIAIOTh
BUMOTaM JI0 HAyKOBHUX TEKCTIB Ta ITyOIiKaIliH.

Jucepranis Macanukina C.C. «CraTucTuuHe MOJEIIOBaHHS €HepreTHYHUX
IIOTOKIB B cHcTeMax KoHIeHTpallii eHeprii COHIT» 32 HAIPSIMKOM JTOCTiIKEeHb Ta
3MICTOM IOBHICTIO BiANOBifae crenianbHocTi 113 Ilpuknanna MatemMaTuka, ramysi
3HaHb 11 MaremaTuka Ta CTaTUCTHKA.

3a HayKOBHUM pIBHEM, HayKOBOK HOBHM3HOIO OTpPUMaHUX pe3yJbTaTiB, iX
TEOPETUYHOIO Ta MPAKTUYHOIO 3HAYKMMICTIO Ta OOCATOM BHKOHAHHUX IOCIIiIKEHb,
aucepraliiiHa po6oTa BiANOBiZae BCTAHOBICHMM BHMOTAaM BiIMOBIIHO Hakasy
MOH Vkpaigm Ne 40 Bix 12.01.2017 p. «IIpo 3aTBepmkeHHS BUMOT [0
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oopmiieHHs mucepTanii», «IlopsaKy mpucyHKeHHS cTymeHs IToKTopa (inocodii
Ta CKacyBaHHS DILIEHHS Pa30BOi cIeiaii3oBaHOi BYEHOI paiy 3aKjialy BHILOT
OCBITH, HAayKOBOi YCTaHOBH IIpO IpHCYMKEHHsS CTyIeHs aoKTopa (imocodiin
(ITocranosa Kabinety MinicTpiB Ykpaiau Ne 44 Bix 12 ciuns 2022 p. 3i 3miHamu
Bin 21.03.2022), a ii aBrop Macamukin Cramicias CeprilioBud 3aciyrosye
IPUCY/UKEHHST HayKOBOI'O CTyINEHs AoKTopa oinocodii 3a cmemiampHicTio 113
[IpukinagHa MaTeMaTHKa.

Odiuilinuii onoHeHT
JOLEHT Kadenpu 3aralbHOOCBITHIX
TyMaHITApHUX Ta IPUPOIHHUUMX

THCITATIIIH, CEeKIlis BUIIIOY
MaTeMaTHKd 1  MaTeMaTU4YHOI'O
MOJIETFOBAHHS XepCcoOHCHKOTO
HaIllOHAJIEHOI'O TEXHIYHOI'O

YHIBEPCHUTETY, K.T.H., JOII.

3aCBIIUYIO

Ionosa JI.C.
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