PEIEH3ISA
Ha aucepramniiay poooty Macaaukina CraniciaBa CepriiioBuya
«CraTucTHYHE MO/JIETIOBAHHS €HEPreTUYHHUX MOTOKIB B CHCTEMAX
KoOHIeHTpauii eHeprii CoHus», M0 TTO1aHa HA 3I00YTTS CTYIEHS JOKTOpa
dimocodii 3a cremianbHicTo 113 Tlpuknagna MaTremMaTuka

Hucepramiitna po6ora Macanukina CranicnaBa CeprifioBuya «CTaTUCTUUHE
MOJIEJIIOBaHHSl €HEPreTUYHMX MOTOKIB B CHCTeMaxX KOHIeHTpaiii eHeprii CoHLs
IpUCBsSYEHA PO3poO0Ill MOJENe, METOAIB Ta alrOpPUTMIB JUIsi KOMI FOTEPHOIO
MOJIEJIIOBaHHS MPOIIECY IMEPEHOCY BUIIPOMIHIOBAHHS B CHCTEMaX KOHIIGHTpaIlli
eneprii CoHiis.

nporpamMamMu

[linBUIIEHHS  3araJbHOI  €HEpPreTMYHoi  €(QEeKTHBHOCTI  COHSYHHX
TEPMOJIMHAMIYHUX CHUCTEM HamNpsMy 3aJIeKUTh BIJl €()EKTUBHOCTI IiX CHCTEM
MPUIAOMY COHSYHOTO BHIIPOMIHIOBaHHS, $K1 CKJIAJAlOThCS 13 KOHIIEHTPATOpa
BIJNIOBIIHOT TeoMeTpii Ta TeronpuiiMaya. EkcnepuMeHTalbHE JOCIIIKEHHS
CUCTEM MpPHUIOMY MOXIIMBO JIMIIE HAa OCHOBI MOBHOMACIITA0OHMX MOJIEJIEH, 110
poOUTh Takl AOCHIKEHHS 3aHaATO KOIITOBHUMH. Kpim Toro, ix pesynabTaTH
HEMOJKJIMBO MEPEHECTH Ha 1HIII MOJ00HI CUCTEMHU. AHATITUYHI METOIU PO3PAXYHKY
TaKOXX € MaJOKOPUCHMMH. ToMy mMaTemMaTHyHE Ta KOMII IOTEPHE MOJETIOBAHHS
MPOLIECIB  pajllallifHOTO TEPEeHOCY B CHUCTEMaxX KOHIICHTpAllli CTa€ €IuHUM
aJICKBaTHUM METOJIOM JIOCHIKEHHs. Take MOJEIIOBaHHS MOKJIMBO MPOBOJUTH
JIUIIIE HA OCHOBI TAKUX MAaTEMaTUYHUX MOJENIEH, B IKUX BpaxoBaH1 Bce €(hEeKTH, 110
ICHYIOTh B cHUcTeMax KoHieHTparlii. Came Taki MOJesi Ta BIAMOBIAHI iM YKCIIOBI
IrOPUTMHU Ta KOMIT I0TE€pHI1 porpamu 0yJiv po3po0JieHi B 1aHii poOoTi, 1110 poOUTh
11 aKTyaJIbHOIO Ta CBOE€YACHOIO.

TemaTuka poOOTI MOBHICTIO BIJAMOBIJAE€ HAYKOBOMY HampsMKy Kadenpu
KOMIT IOTEPHUX TEXHOJIOTi JIHIMPOBCHKOTO HAIIOHAJIILHOTO YHIBEPCUTETY IMEH1
Onecsa IT'oHuapa 1 3HAaXOOUTHCS B paMKax IHIIIATUBHOI HAYKOBOi TeMHU
«/lerepMiHOBaHI Ta CTOXACTHYHI aJTOPUTMHU KOMIT IOTEPHOTO MOJICITIOBAHHS
00’ekTiB Ta mporieciB pizHOi npupoan» (Ne gepxkpeectparnii 01220001467, 2022-
2024 pp.) ui€i kadeapu.

2. Oco0ucruii BHeCOK 3100yBa4ya B OTPUMaHi HAYKOBHX pPe3yJIbTATIB

OcobucTtuii BHECOK 300yBaya MoJjsirae B aHaji3l CTaHy HayKOBOT MpOOJIeMH,
B OOIpyHTYBaHHI Ta pO3poOJIECHHI OCHOBHOI 1Jei 1 TeMu Jucepraiii, B
(GopMyIIOBaHHI METH 1 3a7a4 JOCIHIJKEHHS; B TEOPETUYHOMY OOIPYHTYBaHHI Ta
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PpO3po0IeHH] YrCcIOBOTO anroputMy MonTe-Kapio s Bu3HadeHHST eHEPreTHIHUX
nmapaMeTpiB B CUCTeMaxX KOHLIEHTpALlii; B aHaji3i Ta BUOOPI METO/IB BpaxyBaHHS
HETOYHOCTI MOBEPXHI KOHIIEHTpaTopa Ta ePeKkTy po3(OKyCyBaHHS; B MPOBEICHHI
YHCIIOBUX €KCIEPUMEHTIB Ta ()OPMYIIIOBaHHI OCHOBHUX BHCHOBKIB; B OTPHUMaHHI
HaOJIMKEHOTO aHAJITUYHOTO PO3B’SI3KYy Ta MPOBEACHHI Mporeaypu Bepudikalii
YHUCIIOBUX JaHHUX. Pe3ynbTraTé po3paxyHKOBUX Ta TEOPETHYHHX JIOCIiIKEHb, fKi
BUHOCSTBCS Ha 3aXHCT, OTPUMaHi aBTOPOM CaMOCTIHHO.

3. CryniHb 00IpYHTOBAHOCTI HAYKOBHX I0JI0’KeHb, BUCHOBKIB Ta
peKoOMeHaamii
HaykoBi 10JIO)KEHHSI, BHCHOBKM Ta pPEKOMEHAAIli, SKI OTpUMaHl Ta
po3po0JieHI aBTOpPOM, 0a3ylOThCSd Ha Cy4YaCHUMX MeETOoJaX MaTEeMaTH4YHOro Ta
KOMIT FOTEPHOTO MOJIEJIOBaHHS, 30KpeMa, MaTeMaTUYHOMY aHalli3l, Teopii
MMOBIPHOCTI Ta MaTE€MaTWYHIA CTaTHCTHII, aiareOpi Ta BEKTOPHOMY aHaji3i,
MeToAaX 00YUCIIEHB Ta 00’ EKTHO-OPIEHTOBAHOTO MPOTPAMyBaHHS.

4. CryniHb HOBH3HM pPe3yJIbTATIB, IX TEOpeTHYHE Ta
NPAKTUYHE 3HAYECHHS

B nucepraiiitaiit po6oTi HaOyJIM TOAATBIIOTO PO3BUTKY TEOPETUYHI MIAXOAH
Ta TPAaKTUYHE 3aCTOCYBAHHS METOJIB MAaT€MaTH4YHOIO Ta KOMII FOTEPHOTO
MOJICIIOBaHHSI TEPEHOCY COHSYHOIO BHUIIPOMIHIOBaHHS B CHCTEMax ioro
KOHIICHTpAIIii.

Bnepue:
- CTBOPEHUU BJIACHUM NPOTrPaMHUNA MPOAYKT I BU3HAYEHHS OCHOBHUX
CHepreTHYHUX  XapaKTepUCTUK B  CHUCTEMaxX  KOHIEHTpalii  COHSYHOTO
BUIIPOMIHIOBaHHS 3 YpaxXyBaHHAM HETOYHOCTI MOBEPXHI KOHLIEHTpaTOpa Ta e(eKTy
1oro po3oKyCyBaHHS;
- BU3HAUEHO BIUIMB CYMapHUX HETOYHOCTEH TIOBEPXHI  PealbHOTO
KOHLIEHTPATOpa Ha UIUIBHICTh TEIJIOBOrO MOTOKY B MOro (hOKaJIbHIN MJIOLIMHI NpU
¢ikcarlii HETOYHOCTEH B yacTKax KyTa po3kputTTs CoHIA;
- MOPIBHSHO 3HAYCHHS IIUIBHOCTI TEIUIOBOTO TIOTOKY BIJl PEaTbHOTO
KOHIIGHTpaTOopa TIPH PIBHOMIPHOMY Ta HOPMAaJIbHOTO 3aKOHAaX PO3MOILTY
HETOYHOCTEH MOBEPXHi;
- BCTAHOBJIEHWH (PakT B3aeMHOT KOMIICHCAIli HETOYHOCTI TOBEPXHI
KOHIIEHTpaTopa Ta e(eKTy Horo po3(oKyCyBaHHS Ta JOBEJEHO, IO peasbHi
KOHIIEHTPATOPH 13 HE3HAYHUMH HETOYHOCTSAMHU Ta po3()OKYyCYBaHHSAM MOXYTh OyTH
OUIbIII EHEPreTUYHO €PEKTUBHI, HI)K MATEMATUYHO 17€alibHI 3 pO3(OKYCYBAHHSIM;
- npoBefieHO Bepu(ikaiito oTpuMaHux MetojgoM Monte-Kapno uucimoBux
JAHUX IS UIJIBHOCTI TEIJIOBOTO MOTOKY IUISIXOM MOPIBHSHHS iX 13 JaHUMH



3HaWJIEHOTO aHATITUYHOTO PO3B’SI3KY, B IKOMY HETOUHICTh MIOBEPXHI BPaXOBY€ETHCS
HA OCHOB1 3HAYEHHS 1HTErpaIbHOI HMOBIPHOCTI.

Jicmanu nodanvuio2co po3eumky.:
- y3arajbHEeHa MaTeMaTHYHa MOJIE/b MPOolleCcy KOHIIEHTpaIlii, B sSIKiil BpaxoBaHi
BCcl edeKTH, 10 BIUIMBAIOTh HAa CHEPreTUYHI IMOKa3HMKU cucteMu «CoHie —
KOHIICHTPATOP — TEIUIONPUAMAau»;
- METOJ] MOOYJAOBH YHCIOBOrO aiaroputMy Monrte-Kapiao s BU3HAUYCHHS
E€HEePreTUYHUX MOTOKIB B CHCTEMax KOHIICHTPAIIIi;
- METOJI BU3HAYEHHS KIJIbKOCTI BUIIPOOYBaHb IIiJl Yac peatizallii 4rcIOBOTO
anroputMy MonTe-Kapio;
- HaOMMKEHUW AaHATITUYHUKA METOJ PO3B’SA3aHHS MaTeMaTUYHOI MOJel
npoliecy KoHueHtpauii B cucreMi «CoHle — mnapaOosoifHUi KOHIEHTPATOp —
TEILIONPUIMAaY».

3anpononosano:
- KJ1acu(ikaliro METOIB CIIPOIIEHHS y3arajlbHEHOI MaTEMAaTUYHOT MOJIEIN1 TPOLIECY
KOHIIEHTpAIlll i1 MOJANbIIOro ii PO3B’sA3aHHS YHCIOBUMHU Ta aHAJTITUYHUMU
METO/IaMH;
- BUOIp KYTIB, IO XapaKTepU3yIOTh e(PeKT po3oKyCyBaHHS KOHIIEHTpATOPa.

Jlocniooiceno:
- BIUIMB CyMapHOi HETOYHOCTI MOBEPXHI PeaJbHOr0 KOHIIEHTpaTopa Ha Horo
E€HEePreTUYH1 MOKA3HUKHY;
- BIUTUB €(PeKTy po3(OKYyCyBaHHS Ha €HEPreTHYHI MOKa3HUKH 1€aIbHOrO Ta
peanbHOr0 KOHIIEHTPATOPIB;
- B3a€EMHUIM BIUIUB HETOYHOCTI MOBEpPXHI Ta e(heKkTy po3(oKycyBaHHS Ha
eHepretuky cucteMu « CoHlle — napadooiAHUI KOHLIEHTPATOpa — TEIJIONPUAMaY.

5. llpakTHYHe 3HAYEHHS] OTPUMAHMX pe3yJabTATIiB
Baxato, mo auceprailis Ma€ BeluKe MpakTuyHe 3HadeHHs. CTBOpeHe B
po0OTI BacHe mporpamMHe 3abe3nedeHHs, sike 6a3yerbest Ha MeToai Monte-Kapio,
MOe OyTH BHUKOPHCTAHE JJISI PO3PAaXyHKY KOHIIEHTPATOPIB PI3HOI TeoMeTpii, 110
JI03BOJISIE TIPOBOJIUTH TIOPIBHSHHS 1X €HEPreTUYHUX TMOKA3HUKIB 1 3/IMCHIOBATU
BUOIp ONITUMAJILHOTO AU3aNHY.

PesynbraTu auceprariiitHoi poOOTH BIPOBAHKEHI B HABUYALHUN MPOIIEC Ta
BUKOPHUCTOBYIOTHCSI TP BUKOHAHHI KYPCOBHX Ta JUIJIOMHHMX POOIT CTYIECHTaMHU
Kadenapu KOMIT'IOTEPHUX TEXHOJIOTIH (QakynbTeTy NPUKIAAHOI MaTeMaTUKH
JIHITPOBCHKOTO HAllIOHAIBHOTO YHIBepcuTeTy iMeH1 Onecst 'onyapa.



6. BucHOBOK Mpo MOBHOTY ONY0.IiKyBaHHSI OCHOBHHX I0JIOKEHb
AucepTaii

Martepianu aucepTarlii BUCBITICHI B 3 HAYKOBHUX CTATTSX, CEPE/I SIKUX 2 CTATTI
ommyOTIKOBaH1 y BUAAHHSX, 110 BXOJATH 0 HAYKOMETpUYIHOI 0a3u SCopus, 1 crarts
ommy0ikoBaHa B HayKOBOMY (haxoBoMy BUAaHHI YKpainu kareropii b. 3azHaueni
nmy0JTiKalii 3 JOCTaTHLOIO MIOBHOTOI PO3KPHUBAIOTh OCHOBHHH 3MICT JMCEPTAIIHHOT
poOOTH.

Pesynbratu gociimkeHs aBTOpa MPOUIIUTA anpoOaIliro Ta JiCTalld O3UTHBHY
OITIHKY Ha 5 MDKHAPOJIHUX HAYKOBO-TIPAKTUYHUX KOH(EPEHIIISAX.

7. AHaJIi3 0CHOBHOI'0 3MiCTy po0oTH

YV 6cmyni BUCBITIIEHO aKTyaJbHICTh pOOOTH, METY Ta 3ajayl JTOCHIIKEHHS,
00’€KT Ta MpEeAMET JTOCHIIKEHHS, METOAM Ta MIIXOIH, II0 BUKOPHUCTOBYBAJIUCH 1]
qac JTOCHIIKEHHS, a TaK0X MOro pe3yibTaTH.

VY nepwomy po30ini nokazaHi OCHOBHI IlepeBarv TEPMOJUHAMIYHOTO CTIOCO0Y
neperBopeHHss eHeprii CoHISI, MOKa3aHO KIIOYOBY pPOJb CUCTEMH NPUHOMY
COHSIYHOI'O BUIIPOMIHIOBAHHS B peai3alli TepMOAMHAMIYHOTO COHSIYHOIO LIMKIY,
BU3HauYeHa (P13M4HA MOJIEJIb CUCTEMH KOHIIEHTPAL1 JIJIs TOAAJIbIIOTO TOCIIIKEHHSL.

Y opyeomy po30dini nepeniueHi BIACTUBOCTI 00’ €KTIB, SIKI MPUUMAIOTh Y4aCTh
y Tpoueci KOHIEHTpaLlli; TOKa3aHO €Taly CTBOPEHHsI y3arajJbHEHOi MaTeMaTUYHOI
MOJIEJI1 TIPOLIeCy KOHIIEHTpAIIii Ta IpoBeieHa Kiacudikallis MOKIUBUX MPUITYIIEHb
Uit 11 po3B’si3aHHS; OOpaHO METOJ BpaxyBaHHS HETOYHOCTI TIOBEPXHI Ta
pPO3pO0JIEHO HA OCHOBI BIAMOBIIHMX MPUITYIIEHh MaTeMaTUYHA MOJENb MPOIIECY
MEPEHOCY BUMPOMIHIOBAHHA B cucteMi «CoHIle — mapaboIoiiHUN KOHIIEHTPATOP —
TEILTONPUIMAY».

Y mpemvomy po30ini Npe3eHTOBaHI €Tanu pO3pOOKH YUCIOBOTO aITOPUTMY
MonTte-Kapino nsis BU3Ha4€HHS pO3NOALTY €HEPreTUYHUX MOKA3HUKIB B CUCTEMaX
KOHLIGHTpalli; BU3HAYEHO METOJ  PpO3pPaXxyHKY KIJIbKOCTI  CTaTUCTUYHUX
BUINIPOOYBaHb;, TMPEACTABICHI pe3yJbTaTH KOMIT IOTEPHOTO MOJEIIOBAHHS Ta
IIPOBENICHUI 1X aHaJi3 I peaIbHUX Ta MATEMATUYHO 17€IbHUX KOHIIEHTPATOPIB
13 po3oKycyBaHHSIM Ta 0€3 po3QoKycyBaHHS; cPOPMYIbOBaHI BaXKJIMBI BUCHOBKHU
1010 B3a€EMHOTO BIUIMBY HETOYHOCTEH MOBEPXHI Ta €(heKTy po3(hOKyCyBaHHS.

Y yemeepmomy po30ini 3HANNCHWA HAOMKCHUN aHATITUYHUA PO3B’SI30K
3a7a4l  KOHIICHTpAIlli COHSYHOTO BHUIIPOMIHIOBaHHA B cucteMi «CoHie -—
napaOoJIOIIHUN KOHILIGHTpPATOp — TeIUIONpUiMau»; MPOBEIEHO MOPIBHAHHSA
PE3yNbTATIB YHCIOBOTO Ta HAOIMIKEHOTO aHATITHYHOTO PO3B’SI3KIB, SIKE MOKA3ajIo
X 3a10BLIbHHH 301T.

PoGoTa 3aBepiyeThcsi BUCHOBKAMU, sIKI BUILIUBAIOTH 3 1i 3MICTY, € JIOTIYHUMU
Ta BIJA3€PKAIIOIOTH 11 OCHOBHI pe3yJIbTaTH.



8. Ouinka CTPYKTYpH ;mcepTaun, MOBHM Ta CTHJII0 BUKJIAJI€HHS

PoGora mae TpaI[I/IHII/IHy CTPYKTYpPH 1 CKIQHA€ThCS 31 BCTYITY, HOTHPBOX
PO3/1TiB, BUCHOBKIB, MEPETiKy BUKOPUCTAHUX JDKEPENT Ta JOJATKIB.

HucepramiitHa poboTa HamMcaHa yKpPaiHCHKOIO MOBOIO 3 BHKOPUCTaHHSIM
Cy4acHO1 HayKoBOi TepMiHoJIorii. BuknagaeHHss MaTepiany QucepTarlii € JOTTYHHUM 1
BIJIMOBIa€ BUMOTaM JI0O HAayKOBHX IIpallb, a 3MICT POOOTH BHUCBITIIOE OCHOBHI
pe3yNbTaTH HAYKOBUX JIOCIIIKCHb.

9. 3ayBa:keHHS 11010 3MiCTy AucepTALil

- B ornsai HaykoBux myOJiiKaliii TOJIOBHY yBary NpHAUICHO BUKOPHCTaHHIO
CUCTEM KOHLEHTpalii B TEPMOJUHAMIYHOMY nepeTBopeHH1 eHeprii Conud. B Toi
K€ Yac CHCTEMH KOHIIEHTpalli MOXXYTh BHUKOPHUCTOBYBATHCh 1 HpPH peami3auli
(OTOENEKTPUIHOTO TIEPETBOPEHHA. YU MOMKIMBO 3aCTOCYBATH 3allPOIIOHOBAHUN B
poOOTI miaxidg s AOCHIIDKEHHS Ta pO3paxyHKy CHCTEM KOHUEHTpalii B
(bOTOCNEKTPUYHUX CUCTEMAX ?

- B quceprariii npoBeaeHa cucTeMaTHU3aIli0 METO/IIB CIIPOIICHHS y3araJlbHEHO1
MaTeMaTU4YHOI MOJEeNl Ta OOpaHUM OAWMH 3 IUX METOAIB I TMOJAJIbIIOro
MojieNitoBaHHs. BBakaro, mo Oyso O JOpEeYHUM NPOBECTH MOPIBHSIBHUN aHaTI3
OTPUMAaHUX B pOOOTI JaHUX 13 JAHUMHU, SIK1 PO3PaXOBYBAJIUCH IHIIMMHU aBTOPAMU Ha
OCHOBI 1HIIIUX TPUITYIIEHb.

- ABTOp A€TaJIbHO OmMuUCye peainizaiito Mmetony Monte-Kaprio, B Tomy umcii
BUOIp ONTUMAJIBHOI KUIBKOCTI BUNIPOOYBaHb. Ajie B poOOTI HE HaBe[eHa KUIbKICTh
X BUMIPOOYBaHb Ta 1HII KUTHKICHI TTOKA3HUKH, IO BUHUKAIOTh PO KOMIT FOTEPHOT
peanizaiii anroputmy MonTe-Kapiio.

10. BignosigHicTh qucepTauii creniajibHOCTI, 32 AKOI0 BOHA MOAA€THCH
10 3aXHCTY
HMucepraniitna po6ota Macanukina C. C. «CTaTUCTUYHE MOJICTIOBAHHS
€HEepPreTMYHUX NOTOKIB B CHUCTEeMax KoHUeHTpalii eHeprii COHILS» TOBHICTIO
BifmoBifae cnerianbHocTi 113 [puknagHa maTemaTHka.

11. 3aranbHi BUCHOBKH

B minomy, nuceprariiina pobora Macanukina CranicinaBa CeprifioBuya €
3aBEpUICHUM HAayKOBUM JOCIIDKEHHSIM Ha aKkTyalbHy Temy. OTpHMaHiI HayKOBO
OOIpYHTOBaHI TEOPETHYHI Ta YHUCJIOBI pPe3ylbTaTH YTBOPIOIOTH HOBY JIAHKY
JOCTIIKEHB B Tally31 po3po0Ii Ta YA0CKOHAJIECHHIO:

- MaTeMaTUYHUX MOJIENICH JIJIsl OTIHCY MPOIIECiB IEPEHOCY BUIIPOMIHIOBAHHS
B cMCTeMax KOHIeHTpalii eHeprii CoHls;

- wMetonxy Monrte-Kapino ans  d9mMcnoBOro  AOCHIKEHHS  PO3MOMALTY
E€HEePreTUYHUX MOTOKIB B CUCTEMAaxX KOHIICHTPAIIIT;



- YUCJIOBUX QJITOPUTMIB JJIsl MPOBEACHHS KOMIT IOTEPHOTO MOEIIOBAHHS Ta
PO3paxyHKy €HepreTHYHHUX IMOTOKIB B CHCTeMaX KOHIIEHTpAIlil 13 mapaboaoi THuMH
KOHIIEHTPAaTOpaMH.

BpaxoBytoun akTyanpHICTh, HOBH3HY, BaXKJIHMBICTH OJIEpP)KaHUX aBTOPOM
HAyKOBHX Pe3yJIbTaTiB, iX OOIPYHTOBAHICTh Ta JIOCTOBIPHICTh, & TAKOXK MPAKTHYHY
I[IHHICTh C(OPMYJIbOBAaHUX TOJIOKEHb 1 BUCHOBKIB, BBaXKaro, IO JUCEpTaIlliiHA
pobora Macanukina CranicnaBa CepriioBuya «CTaTUCTUYHE MOJIEIIOBAHHS
EHEepPreTMYHUX TMOTOKIB B CHUCTeMax KoHuUeHTpaiii eHeprii CoHisy, sKa
npeAcTaBiieHa Ha 3700yTTS HAyKOBOTO CTYIEHS JIoKTopa dimocodii 3a
cnemianpHicTio 113 Ilpukinaana Marematuka, BIIOBIJA€ BCTAHOBJICHUM BUMOTaM
BianoBiiHO Hakazy MOH VYkpaiau Ne 40 Bix 12.01.2017 p. «IIpo 3arBepxeHHs
BUMOT 70 odopmiieHHst nucepTamii», «[lopsaky mpuCyHKEHHS CTYINEHs JOKTOpa
¢1mocodii Ta ckacyBaHHs PIIIEHHS Pa30BOi CHEN1aIi30BaHOI BUYEHOI paju 3aKiamy
BHILIOT OCBITH, HAYKOBO1 YCTAHOBU PO NPUCYHKEHHS CTYIEH JOKTOpa (1iaocodiin
(ITocranoa Kabinery MinicTpiB Ykpainu Ne 44 Bin 12 ciuns 2022 p. 31 3MiHaMu
Bigx 21.03.2022), a ii aBrop Macanukin CranicnaB CepriiioBuY 3aciyroBye
MPUCYJKEHHSI CTylneHs JokTtopa ¢inocodii 3a cnemianbHicTio 113 Ilpuknanna
MaTeMaTHKa.

Penensent
JOKTOp  TEXHIYHUX  HAyK, C.H.C.,
MPOBIIHUM ~ HAYKOBUW  CIIBPOOITHUK

HAyKOBO-JIOCITITHOTO THCTUTYTY
CHEpProe(PEeKTUBHUX  TEXHOJIOTIH B
MaTepiano3HaBCTBI JIHITPOBCHKOTO
HaIllOHAJIBHOTO  YHIBEPCUTETY  IMEHI
Omnecs I'onuapa Jlims HAKATIU/3E

ITignuc Jhimi HAKAIIN/3E
3aCBIIUYIO:

Buennii  cexkperap  BUYE€HOI  paau

JIHITTPOBCHKOTO HAI[IOHATHHOTO

yHiBepcuteTy iMeHi Onecs ['onuapa,

KaHauaaT (i3uKo-MaTeMaTUYHUX HayK, Tersna XOJIAHEH
JIOLICHT
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