PELLEH3ISI
Ha aAucepTauiitHy poboTy
Cramxuupkoro Auapia OnekcanapoBuya
Ha TeMY «ACHMITOTHYHA MOBEAIHKA PO3B’SA3KiB CTOXACTHYHUX (PyHKLIOHAIBHO-
nudepeHLianbHUX PiBHSAHB B iJIbOEPTOBHX MPOCTOPAX»,
npeAcTaBneny Ha 3100y TTs cTyrneHs gokropa pinocodii
B ranysi 3uanb 11 MareMatnka ta craTUCTHKA

3a crietiasibHicTio 111 Maremaruka

AKTYaJIbHICTh TeMH JHcepTalil.

Jlane nauceprauiifiHe MOCHIIDKEHHS TIPUCBAYEHO BUBYCHHIO HECKIHYEHHO-
BHMIPHHX CTOXAaCTHYHHX (yHKLIOHAIBHO-IH(EepeHIiabHIX PIBHAHB B TJIbOEPTOBHX
npocropax. Taki piBHSHHS € MaTeMaTHYHUMH MOJENSAME Di3HOMaHITHHX 00’€KTiB
CKJIaZHOI NPHPOJHM, €BOJIOL(s SIKAX 3alIeXHTh Bijl MONEpEeHIX CTaHIB Ta 3a3Hae€
BHMAIKOBEX BIUTHBIB. Cepel NPAaKTHYHUX 3ajad, PO3B’S3aHHS SKUX II0Tpedye
NOCHiDKEHHsS  BJIACTMBOCTENM  pO3B’SI3KIB  CTOXAaCTHMYHHUX  (QYHKILIOHAJIBHO-
audepeHIiaIbHAX PIBHAHD BUIULTIOTH 3aja4i OloMeIMUMHHM, Qi3UKH, KJIIMaTOJIOr1],
reHeTHKH, XiMiyHOI KiHeTuku. Taki 3amadi 3ycTpidaloThes A dYac aHamsy
Pi3HOMaHITHMX €KOHOMIYHHUX Ta COIIJIbHUX IIPOLECIB.

3po3yMiso, WO AOCIIHKEHHS 3a3HaUYeHHX MaTeMaTH4YHUX MOJEIEH HEMOXIIUBE
6e3 BiANOBIZI HA MUTAHHA NMPO KOPEKTHY PO3B’SI3HICTH BIANOBIAHHMX CTOXACTHYHHX
GyHKIiOHATpHO-AU(epeHLiabHUX PIBHAHL Ta IPO ACHMIITOTHYHY noaeniﬁky X
PO3B’A3KIB.

Came JOCHIKEHHIO TIOYMATKOBUX 3ajay JJIsl CTOXACTHYHHX HECKIHYEHHO-
BUMIpHMX  (YHKLIOHANLHO-AU(EPEHIiaIbHUX  PIBHAHL 1 TPHUCBSIYEHO  JNaHe
auceprauifiHe  JociijpkeHHs.  3azHauMMmo, WO Y  pobOTI  po3riIsAalThCs
GyHKIiOHANBHO-IU(epeHiaNbHi PIBHAHE SIK 3BHUAKHOIO TaK i HeHTPaJbHOIO THIIIB.

PizHOMaHITHI BJIACTMBOCTI PO3B’A3KIB TAKUX PiBHAHL Y CKIHYEHHOBHMIPHOMY
BUIIAAKY AOCIHLKYBaIuch y npausx 10.0. Murpononscekoro, A.M. Camolinenka,

J1.1. Maptusioka, A.JL Muiukica, M.M. Kpacoscekoro, €. ®@. Llapskosa, J.K. Hale,



J.D. Murray, V. Kolmanovskii, K. Liu, T. M. Scheutzow, M. Rockner, F. Wei Ta ix
yuniB. CroxacTuuni (yHKIiOHATbHO-TUdEpeHLiaibHi PIBHAHHS y HECKIHYEHHO-
BUMIpHHX IIPOCTOpax BUBYANHMCH y npausix A. Anguraj, B. Boufoussi, T. Caraballo,
H. Chen, Z. Li, K. Liu, N. I. Mahmudov, M. McKibben, D. Ruan, J. Luo ta THIIHX.

Ha choromsi mis cToXacTHUHUX (yHKIiOHANBHO-AU(EPEHLIIANIBHUX PIBHSIHD
HeWTpanbHOro THIY BiJOMi JiMILE OKpeMi pe3ysibTaTH CTOCOBHO ICHYBaHHSI M’SIKHX
po3p’si3kiB. Ilpuuomy wui pesynbTaTH OTpPUMaHi 3a HOCHTH JKOPCTKMX YMOB:
rnoGanbHuii Xapaktep JiHiliHoro pocry Ta rnobanbHa ymosa Jlimuuus, wo Ha
MpakTHIi € CyTTeBUMHM oOMexxeHsMH. He BHBUYCHUM 3aqMIIANOCh IUTAHHA
ACHMNTOTHYHOI IOBENiHKM pO3B’S3KiB HECKiHUEHHOBUMIPDHMUX  CTOXAaCTHYHHUX
GyHKUIOHATBEHO- M (epeHIianbHUX PiBHIHD Ha BEJIUKHX YaCOBMX iHTepBanax.

CaMe TakuM 3a/a4aM [PUCBIYEHa JaHa AucepTaniitHa po6oTa, 1o CBIAYHTE NPO
11 aKTyaJbHICTB.
Ouinka OGrpyHTOBAHOCTI HAYKOBHX  Ppe3y/bTaTiB aucepraumii, Ix
NOCTOBIPHOCTI TAa HOBHU3HH.
HaykoBa HOBM3Ha pe3yNbTaTiB AMCEPTaliiHOTO JOCIII[DKEHHs TIOJIAra€ B
HACTYITHOMY: |
1) mwis CTOXaCTHYHUX (yHKIioHANTBHO-AU(DepeHIlialbHUX PIBHAHD HEHTPANBLHOTO

Ty 6e3 ymoBH JIiMIIKLs BCTAHOBJICHO YMOBH icHyBaHHs Ta €AMHOCTI M’ SIKOTO

PO3B’SA3KY [I0YaTKOBOI 3a1a4i;

2) BCTAaHOBJEHa, HeMepepBHa Yy CEPEAHBOMY KBA/IPATHIHOMY, 3aNIeXKHICTD
pO3B’A3KiB BiJl MOYaTKOBHX GYHKLIH,

3) moBejieHa MapKOBChKa Ta (eepOBChKa BJIACTHUBICTE PO3B’A3KIB Y NPOCTOpax
3CYBIB;

4) OTpUMaHO IOCTAaTHI YMOBH icHYBaHHs iHBapiaHTHUX Mip Auisl BIANOBIAHHX

HariBrpyn, NopoJKeHHX pO3B’i3KaMK PiBHAHE HEHTPAILHOTO THITY;

5) BCTAHOBJIEHO KoeQilieHTHI yMOBH KOPEKTHOI PO3B’SI3HOCTI Ta ICHYBaHHS

iHBapiaHTHHX Mip AJs CTOXacTHYHOTO (byHKIJ.iOl-laJ]bHO-,[u/I(bepeHuianBHoro

piBHSHHS TUITY "peaxiis-audy3is";



6) I CHUCTEMH CHapeHMX CTOXaCTMYHMX (DYHKI[OHANbHO-Au(EpeHLialbHIX
PIBHSIHb 3HAMIEHO yYMOBM iCHyBaHHsI rI0GaJbHOrO CIaOKOTO pO3B’sI3Ky Ta
JIOKQJIbHOTO CHIIBHOTO;

7) BCTAHOBJEGHO ICHYBAHHS Ta €IUHICTh CHJIBHUX JIOKaJbHUX PO3B’s3KiB
CTOXaCTHYHUX (PyHKUIOHANBHO-AU(EepeHLiaNbHUX PiBHIHE O1I0MEHHOrO THITY.

Opneprkani B auceprauii pesyibTaTd € HOBUMM, HaBe[EHI B Hill TBepIKeHH:
chOpPMYyILOBAHO YiTKO, TEOPEMH CYIPOBOIKYIOTHCS BiANOBIAHUMH IOBEIEHHAMM, 110
3aCBIUYE 1X JOCTOBIPHICTD.

Ouinka 3micry auceprauii, ii 3aBepuwieHicTs Ta JOTPHMAHHSA NPHHUHMIIB
aKajaeMivyHol 700pouecHOCTI.

3a cBoiM 3MicTOM mucepTaliiiHa poGota 3m00yBaya CTaHKHLBKOTO AHIpIs
OreKcaHpOBHYA MOBHICTIO Binnoizae CraHaapTy BHILOI OCBITH 3i CNELiabHOCTI
111 MaremMaTuKa Ta HanpsAMKaM HOCHi/DKEHb BiANOBIAHO JO OCBITHBOI MPOrpamMu
«MaremaTuKa».

Hucepraniiina pobora Cramkunbkoro Anapis OnekcaHApOBHYa € 3aBEPLICHOIO
HAyKOBOIO Mpallelo, BUKOHAHOK Ha BUCOKOMY ()axoBOMY PiBHI, B sIKiit MpeJICTaBIIeH]
HOBI, Baromi pe3yJIbTaTH aBTOpA. IT pesympratm MoxyTs GyTH BHKOpHCTaHI I
MOJANBIIOTO PO3BUTKY TEOpii CTOXaCTHYHHX (YyHKIIOHAIBHO-AM(EpeHIiaNnbHHX
piBHSHBb Ta Ui JOCIIKEHHS IIpOLIeCiB  CKIaJHOI TPHUPOAH, MaTeMaTHYHUMH
MOJENSIMH SKHUX € TaKi PIBHAHHIL

Po3rsHYBIIM 3BIiT MOAIGHOCTI 3a pesysibTaTaMH MEPeBIPKH AHCepTaUiiHOL
poGOTH Ha TEKCTOBi CHiBNaiiHHs], MOXHA 3pOOHTH BHCHOBOK, IO nuceprauiiHa
pobora Cramxuuskoro AHApis OneKkcaHAPOBHYA € pPe3yJbTaTOM CaMOCTIHHHX
nocikens 300yBaya i He MiCTHTh enemeHTiB (anbendixauil, xomminsuii,
¢abpukaiii, nyariaTy Ta 3aro3u4eHb. BukopucTaHi izel, pe3ynbTaTH i TEKCTH IHIIMX
aBTOPIB MAIOTH HAJIEKHI NOCHJIAHHS Ha BiJITIOBIIHE JLKEPEIIO,

MoBa Ta cTHIb BHK/JaAeHHs pesyiabraris, Jluceprauiiina podora HanucaHa
YKpaiHCBKOIO MOBOIO. PesylbTaTH poGOTH BHKIAJEHO Yy CTpOrii JIOTTYHIH

[TOCiIOBHOCTI i3 BHKOPHUCTaHHAM 3arajlbHO npuitHATOl y CBITOBIM MaTeMaTH4HIMA

niTepaTypi CHMBOJIKH.



JucepTanisi ckiafaerbesi 3 aHOTALiH YKpaiHCBKOIO Ta AHITIHCHKOI MOBaMH,
BCTYIY, 4 PO3/i/IiB, BACHOBKIB, 3arajlbHUX BUCHOBKIB, CITUCKY BUKOPHUCTAHHUX JKEpe
Ta JOJATKy. 3aransHuii ob6esr nuceprauii 142 cTopiHKH.

B anoTtauil BHUCBITIEHO aKTyalbHICTh AOCHIODKEHHS, CTPYKTYpY AMCepTalii,
OMUCAHO 3MIiCT POBOTH Ta OCHOBHI pe3y/bTaTH, HABEAEHO KJIIOYOBI C/lOBa.

YV ecmyni 06TrpyHTOBAHO aKTYalbHICTh AcepTaLlifHol pobOTH, BU3HAYEHO METY
i 3amaui JOCTIIDKEHHS, BUCBITICHO HAYKOBY HOBM3HY OTPUMAaHHX pe3ysibTaTiB, iX
TeOpeTHUHE i NPAKTHUHE 3HAUCHHS, 3a3HAYEHO PO 3B'130K POOOTH 3 HAYKOBOIO TEMOIO
Ta BKa3aHO NPO 0COOMCTHIT BHeCcOK 3100yBaya.

Y nepuiomy po3zini poboTH HaBeJEHO JeTallbHHA OIS JIiTepaTypH 3 TEMATHKH
nociimkenns. Chix 3a3HaYUTH, IO OiNBLIICTE TOCH/IAHb € aHTTIOMOBHUMH JUKEpETaMu
i3 MpOBITHMX CBITOBMX BHIAHb, NATOBAHMX OCTaHHIMH pPOKaMmH, LIO BKasye Ha
06i3HaHICTh aBTOpa i3 Cy4acHMMH MaTeMaTHYHUMHU TPEHIaMH 3 JIaHOT TeMAaTHKH.

JIpy2uii po3aii AUCEPTaLifHOro JOCHIIKeHHS HOCHTE JOMIOMDKHHI XapakTep 1
MPHUCBSYEHUH BIAOMHM IOHATTSIM, TBeP/UKEHHAM, TeOpeMaM, Mo  CYTIEBO
BHKOPHCTOBYIOTECSL ¥ poborti. [IpHCYTHICTE TaKOTo pO3Iily € MOLUIBHUM 1 CIPHSE
KpamoMy pO3YMIHHIO POOOTH, OCKITBKH Y IOCTiIPKEHHAX aBTOpa BUKOPHCTOBYETBCA
anapar pi3HHX PO3/ILIiB MaTeMaTHKH: HeNTiHIHOro QYHKLIOHAIBHOTO aHai3y, Teopil
HeobMeKeHHX OIepaTopiB, Ta IIOB’I3aHUX 3 HUMU HaIBIPYIT 0OMEXEHHX ONEepaTopiB,
crieKTpaibHOI Teopii, Teopii MapKOBCHKUX IMHAMIUHMX CHCTEM, HECKIHYEHHO-
BHMipHOI0 CTOXaCTHYHOTO aHai3y, teopii mpoctopi Cobonesa.

Y mpempomy po3fini poGOTH BHBYAIOTHCS CTOXACTHYHI (PYHKLIOHAIBHO-
pudepenianpHi  PIBHAHHA ~ HEHTPAJLHOTO THIY B rinp0epTOBHX IMPOCTOpaXx.
P03B’A3KH TAKHUX PiBHAHB TYT PO3YMIIOTECS y M’sikomy cenel (mild solution), To6To sik
3ropTka  BiANOBiAHOT HarMiBrpyMH, TMOPOJUKEHOI  TOJIOBHHM  ONIEpaTOPOM 13
BIAMOBIIHUMH  HEJIIHIHHOCTAMH. Ajle  Ha  BIAMIHY  BiA (yHKLIOHANIBHO-

nuepeHLiaIbHUX PIBHAHD 3BUYalHOrO THILY TYT € HNPHHIHIOBA BIJIMIHHICTB 1

citaaHicTs, OCKiIbKH Taki piBHAHHS MICTATD 3ari3HeHHs Y [MOX1JIHIH, TO Yy O3HA4EHHI

pO3B’S3Ky  3aJHIIAETHCS HeoOMeKeHHIl  oriepaTop, 1O 3HAUHO  YCKIIAAHIOE
nocaimkeHns. ITpyu ubomy paHillie HAKJIaaJIMCh A0CTATHBO YKOPCTKI YMOBH IIIAJIKOCTI

Ha BiAMOBiAHI BigobpaXKeHHs, Ta Ha MasticTh crasiol JIinmuus, 1o y 3aCTOCy BAaHHAX HE



3aBXK/IH BHKOHYEThCS. Be3cyMHIBHHM 3100y TKOM 3ji00yBayva € Te, 110 BiH 1[I YMOBH
3HAYHO TOCNA6UB, 3pOGHBIIM iX MPHAATHUMH [0 3aCTOCYBaHb, IO i MIATBEPIKYE
PO3TNAHYTHI y POOOTI MpHKIAL CTOXaCTHYHOrO piBHsIHHSL peaKiis-nudy3is, e
BHIMCAHO BiAMOBIAHI KoedilienTHi yMoBH, siki sierko nepepipsioThes. Ciif okpemo
BLISHAUMTH KIIOYOBY TEOpeMy LOTO po3jiny Ta i BCi€i pobOTH B LiJioMy - TIpO
icHYBaHHS iHBApiaHTHOI MipH. ABTOP OPHMIIHANLHO 3aCTOCYBAB TEOPEMY Kpunosa-
BoromoGosa, y 1i BapianTi 6aHaXxoBOro MpocTopy, WO AOMOMOrI0 BCTAHOBHTH
iCHyBaHHSI TaKoi MipH y HPHPOJIHOMY MPOCTOPI poss’siakis Cn([—h,0],H), a He
nigGupati wWryyHi rinkGepToBi MPOCTOPH, SIK Lie poGHIIOCH paHille. Taxki pe3ynbTaTu
JNS PIBHSHB HEMTPAILHOIO THIly OTPUMaHO BIIEpLIE.

Yemeepmuit  po3nin pobOTH IPHUCBAYEHO BHBUCHHIO CHUCTEMH CIApeHHMX
CTOXaCTMYHHMX  (YHKIiOHANbHO-TU(epeHNialbHUX  PiBHAHB, OIHE 13 SKHX
HeCKIHYeHHOBHUMIpHe, a iHILe - CKIHUeHHOBUMIPHHH 00’ €KT. Po3rnsHyTI TYT CUCTEMH
€ MareMaTHYHHMH MOJEJISIMH IIPOIECiB i3 PO3MOAUIEHHMH Ta 30CEepEeKCHUMH
napamMeTpaMH, fKi 9acTO BUHHKAIOTH Y 3aCTOCYBaHHSX, IO 1 MPOJIEMOHCTPOBAHO Ha
Mojieli cepueBoro nediopunsaTopa.

OCHOBHMMH pe3yJIbTaTaMH LBOIO PO3ALLY € TeOpeMH iCHyBaHHA Ta €AMHOCTI
r106aNBHEX CIaOKUX pO3B’A3KIB Ta CHIIBHHUX JIOKAJIBHUX PO3B’A3KiB. st OBeIeHHS
icHyBaHHS cTabKKX pO3B’s3KiB aBTOP aanTye Miixia wkonu JIioHca, 1o rPyHTYEThCS
Ha METOJax KOMIAKTHOCTI Ta MOHOTOHHOCTI. [IpH LBOMY METOIAM KOMIAKTHOCTI
N03BONSAIOTh  BHAUIATH Y  TQlePKIHCBKMX  AmpOKCHMAIlsX  KOMIAKTHI
MiAMOCIiI0BHOCTI, @ METOJ MOHOTOHHOCTI HO03BOJISIE JIOBECTH 1X 301KHICTE 10O
noTpi6HOro po3s’si3Ky. JOBeleHHs iCHYBaHHsSI CHJIBHMX PO3B’S3KiB 1t PIBHSHB
6iOMEHHOro THIMY IPOBOAUTHECS LUISXOM 3BEAEHHS CTOXACTHYHOrO PIBHSHHS 10
JeTepMiHOBAHOTO PIBHAHHS i3 NApaMeTPOM 3 MOJAJBLIMM 3aCTOCYBAHHAM METOAIB
KPUTHYHMX T1iANPOCTOPIB.

Y BUCHOBKAX K 10 PO3ALIIB Tak i 710 aAuceprauil B LiJIOMY HABEJIEHO OCHOBHI
pe3yNbTaTH, 110 BUHECEH] Ha 3aXHCT,

CrucoK BUKOPUCTAHHUX JKkepes MicTUTh 118 HaliMeHyBaHb.

JlogaTok MicTUTE crnucok mnyGmikauiii 3n00yBaua 3a Temor0 poboru Ta

indopmaito npo anpodawuiio pesynsTaTiB.



Iluceprauiiina po6ora odopmiena BinnosiaHo jo Bumor Hakasy MOH Ykpainu
iz 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepKeHHs BUMOT 10 0OPMIEHHS JHCepTaLii».

OnpuJIOAHCHHS pe3ylbTaTin Auceprauiiinoi podoTH.

HaykoBi pesyibTaTdt auceprailii BHCBITIEHO Yy TPbOX — HAyKOBMX Tpalsix
3n06yBava, onyGNikoBaHUX y BUAAHHSX, SKi IHACKCYIOTBCS B HayKOMETpHYHiH Gasi
Scopus, 3 SKHX OJHA CTAarTsl BXOAMTH A0 KBaptuis Q2, oiHa - 10 KBapTHIIA Q3
BianosigHo no knacudikauii SClmago Journal and Country Rank .

PesynbTaTi AucepTalil JOMOBiAaIKCh Ha 5 HAyKOBUX (PAXOBHX KOH(pEPEHLIsX.

TaKUM YHHOM, HAyKOBi Pe3yNbTaTH ONUCaHi B AMCepTauiiiHiii po6oTi MoBHICTIO
BUCBITIIEHO Y HAYKOBHX IyOuikauisx 3100yBaya.

Henouiku Ta 3ayBaskeHHsI 10 AHcepTaLiiiHOT po0oTH.

Jlo poGOTH € KiJibKa 3ayBa)keHb Ta 00aKaHb.

1. Jlna piBHAHB HEHTPaTLHOro THILY Y TPETHOMY PO3ZiNi OTPHMMAHO JOCTaTHI
YMOBH iCHYBaHHS Ta E€IWHOCTI M’SIKOTO po3B’s3Ky. bBaxano Oymo 6 y
HOJAIBIIOMY JOBECTH 1 ICHyBaHHS CIaOKOro Ta CHJIBHOTO PO3B’S3KIB Ui
TaKHX PiBHSHb.

2. V gerBepTOoMy pO3aisi 17 6110OMEHHOTO PIBHSIHHS OTPHMAHO QOCTaTHI YMOBH
iCHYBaHHs JIOKQJBHOTO CHJBHOIO pO3B’SI3KYy. BHAA€TBCS MOMNIMBHM 13
BUKOpUCTaHHAM TeopeM tuny CippiHa OTpUMAaTH pe3yNnbTaTH ILIOAO
r100aJIbHOT CHJIBHOT PO3B’SI3HOCTI.

3. PoGoTa MiCcTUTB NEBHI ONUCKH Ta ApyKapchKi NOMUIKH (¢. 57, 75, 80, 82, 83,
126).

Beajaio, 1110 BHUCJIOBJIEHI 3ayBaXK€HHs! HE € BM3HAUAJILHHMH | He 3MEHIIYIOTH
3arajibHy HayKoBY HOBM3HY Ta IPAKTUHHY 3HAUYMMICTh PE3YJIbTATIB TA HE BIUIUBAIOTH
Ha II0O3UTHUBHY OLIHKY AucepTralifiHol poOoTH,

Bucnosox npo auceprauiiiny poGory,

Basaro, 1o jauceprauiifna poGora 3no0ysavua cryneHs JokTopa ¢inocodil
Cramkuupkoro Amnzapia Onexcanaposuva Ha TemMy «ACHMITOTHYHA [TOBEJIHKA
pO3B’S3KIB  CTOXACTHYHMX  (DYHKUiOHAAbHO-AM(EPEHLIANBHHX  piBHIHL B

rie0epToBUX MPOCTOPax» BUKOHAHA Ha BMCOKOMY HAyKOBOMY DIBHI, He mopymye



TNPHHLMITIB aKafeMiuHoi 106pOUeCcHOCTI Ta € 3aKiHUeHHM HAayKOBUM JIOCIiJKEHHAM,
CYKYITHICTb TEOpeTHUHMX Ta MPAKTHUHMX Pe3yNbTaTiB sKOro po3B'A3ye HayKkoBe
3aBJIAHHS, IO MAE ICTOTHE 3HAUEHHS s ray3i 3Haub 11 Maremarnka ta cTaTUCTHKA.
Iucepraiiiina poGota 3a AKTYAJILHICTIO, NPAKTHYHOIO LIHHICTIO Ta HAayKOBOIO
HOBH3HOIO TIOBHICTIO BiAMOBiJae BUMOraM YMHHOIO 3aKOHOJABCTBA YKpaiHnu, WO
nepenGaueni B m.m. 6 — 9 «llopsiiKky npHCyDKeHHs cTyrneHs jAoKTopa (inocodii Ta
CKacyBaHHs pillieHHs pasoBoi crieLianizoBaHoi BUEHOI Pajiy 3aKyiafy BUIIOT OCBITH,
HAYKOBOI YCTAHOBH NPO NPHUCYPKEHHs CTYIeHs JokTopa dinocodiiy, 3aTBepiKeHoro
[Tocranosoro Kabinery Minictpis Yrpaiuu Bij 12 ciuns 2022 p. Ne 44,

3n06yBau Cranxuubkui AHapii OnexcasapoBUy 3ac/lyroBye Ha NpyUCy IKEHHA
cTyneHs nokropa ¢inocodil B ramysi 3uaHp 11 Maremaruka Ta craTUCTHKa 3a

cneuiansHicTiO 111 MaremaTtuka.

Penensenr:
npodecop kadeApr MaTeMaTHIHOrO aHaJi3y Ta Teopii HMOBIpHOCTEH,
HaiioHanpHOr0 TEXHIYHOTO YHIBEpCUTETY Y KpaiHH
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