BI/I'YK
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Kymmana Bnaaucnasa Bikroposuua
«MartemaTuune Ta KOMN'IOTepPHE MO/ICJIOBAHHS KOHTAKTHOT B3a€MOIii
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3a cneuianbhicTio 113 IlpukiasHa MmaTeMarika

AKTyaJIbHIiCTh TeMH AucepTaLii

MatemaTH4He Ta KOMI'FOTEpHE MOJENIOBaHHS KOHTAKTHHX 3ajad J03BOJIAE 3
JIOCTAaTHBOKO TOYHICTIO Ta e(eKTHBHICTIO BiATBOPIOBATH i aHaJli3yBaTH CKJIajHi
MeXaHi4Hi MMpoIlecH, 3aBAsSKH YoMy HabyBae Bce GUIBLIOT aKTyalbHOCTI Y Cy4acHOMY
HayKOBOMY Ta iH)K€HepHOMY cepenoBuiii. Came Takuil X A03BOJISE PO3B’I3yBaTH
IWIMPOKHH CHEKTp NpPaKTHYHHUX 3a7a4 y pi3HAX Taly3sx HisUIbHOCTI JIIOAMHM.
BakMBUM eTanoMm € oLiHKa TeXHIYHOro CTaHy KOHCTPYKLii, MexaHi3MiB Ta CIopy/,
1o 3abe3nedye MexaHiyHy Oe3neKy KOHTaKTYIOYHX 00'€KTiB. 3aCTOCYBaHHs Cy4aCHUX
aQHAJTITHYHUX NIAXOMIB y NMOEAHAHHI 3 YHCEIbHUMH METOAAaMH, 30KpeMa METOJIOM
CKIHUEHHMX €JIEMEHTIB, I03BOJISIE 3 BPaxOBYBaTH OCOOJIMBOCTI B3a€MO[Iii, 3amo6irTu
nepeHaBaHTaKEeHHIO ab0 pyHHYBaHHIO.

3B’5130K po6OTH 3 HAYKOBHMH NPOrpamMaMH, INJIAHAMH, TEMAMH.

Po60Ta BHKOHYETBCS B paMKax KOHKPETHHX HAyKOBO-IOCIiJHHX Iporpam, a
caMe HAyKOBHX JOCHI/UKeHb KadeIpu KOMI'IOTEPHHX TEXHOJOrid JIHinmpoBchkoro
HalioHaJbHOro yHiBepcutery imeHi Ouecs ['oHuapa B paMKax HayKOBHX TeM
«MaremaTHyHe Ta KOMI'IOTEpPHE MOJENIFOBAHHS KOHTAKTHOI B3a€MOZIl TiJI CKJIaaHOl
dopmm» (Ne mepxpeectpauii 0119U101053, 2019-2021 p.p.), «/lerepminoBani Ta
CTOXACTHYHI aJIrOPUTMH KOMIT FOTEPHOIO MOJIENIOBaHHs 00’ €KTIB Ta MPOLECIB pi3HOI

npupoau» (Ne nepxpeectpauii 01220001467, 2022-2024 p.p.) npu kadenpi




KOMIT'FOTEpHHX TEXHOJIOTiH y BIAMOBIAHOCTI [0 TEMATHYHHX IUTaHiB HayKOBO-
J0CIHUX pobiT JIHINPOBCHKOro HallioHabHOTO YHiBepcHTeTy iMeHi Onecs ['oHyapa.

®opmy.II0OBaHHST HAYKOBOI 3aj1ayi, HOBe BHpillleHHsI SIKOI OJepikaHe B
aucepTanii.

Jluceprauilina pobora BinzHayaeTbest UITKUM (OPMYNFOBAaHHAM HAyKOBOI
3aj1a4i, HOBMH PO3B’SI30K SIKOT OTPUMAHO B pe3y]bTaTi MPOBEJEHOTO JOCHiDKEHHS.
Mera po6oTh nosisrae y nobyaoBi HOBUX MaTeMaTHYHUX Ta KOMIT FOTEPHUX MOZETIeH
KOHTaKTHOI B3aeMOZIi TiNl CKiIaaHOl (OpMH, y MOJANbLIOMY PO3BHTKY aHalIiTHYHHX
MiIXOMIB 10 PO3B’sI3aHHS MPOCTOPOBHX KOHTAKTHHX 3ajiay, a TaKOX Y CTBOPEHHI
Y3arajbHIOKYOr0 alropuTMy JUlsl OpraHizamil KOMIUIEKCHOro MiAXody B 3ajadax
MOJIEJIFOBaHHA ~ KOHTAaKTHOI  B3aeMofil. 3aBASKd  po3poOJieHOMY  BJIaCHOMY
NPOrpaMHOMY IIPOIYKTY, 3/1iiCHIOIOTECS TaKi €Talu: OTPUMAaHHs aHATI THIHHUX PillIEHb,
MPOBE/IEHHS 4YUCIOBHUX E€KCIIEPUMEHTIB, CTBOPEHHS €KCIEepPTHOI CHUCTEMH JUId
ineHTudikamii (HOpMH KOHTAKTHOI IUIOIIAJKH 3 BHKOPHCTAHHAM CY4acHOTO
NPHUKJIaTHOTO NPOrpaMHOro 3abe3nevyeHHsl.

3aBaaHHs, 110 OyJM MOCTaBJIeH] Ta BUPIIIEHI aBTOPOM ISl IOCSITHEHHS METH Y
JHMcepTalii CKIaJaroThCs 3 HACTYMHOIO:

- JUTs 3aJ1a4i PO TUCHEHHS Ha OJTHOPIHHUH Ta 130TPOIHUM NPYXKHUH MiBOPOCTIp
abCOJIFOTHO JKOPCTKOTO IUIOCKOTO JIBO3B’SI3HOTO IITAaMIIa, i3 3aCTOCYBaHHSIM BiZIOMOro
METO/ly, OTPHMaHO pO3paxyHKOBi (DOpPMyJM aHATITHYHOIO PO3B’A3KYy 3amad Uil
IUTOCKMX LITaMITiB, 6JM3bKHX J0 KiIBIIEBUX B IIJIaHI i3 3aCTOCYBaHHIM BapiaHTy METO/Ia
30ypeHb, 110 3aCHOBaHHH Ha PO3KJIaJjaHHi 32 HOBUM MallMM [IapaMeTpOM IOTEeHLiaTy
TIPOCTOro LIapy, PO3MOILIEHOro Mo JBO3B’ A3HiH 061acTi;

- po3po6iieHo nporpamMHe 3abe3neyeHHs UL IPOBEAEHHS PO3paxyHKIB 1 aHalizy
OTPMMAaHHX aHAJTITHYHUX Pe3yJIbTATIB;

- moOyJI0BaHO CKiHYEHHO-EJIEMEHTHI MOJeNi Npolecy KOHTaKTHOI B3aeMOJii
abCOJIFOTHO JKOPCTKOTO LITaMIy 3 HPYXXHHM MIiBIPOCTOPOM 33 JIONOMOIOO

nporpamHoro komiuiekcy ANSYS. IlpoBeneHO KOMIT'IOTEpHE MOJIETIOBAHHS IJis




PO3PaXyHKy  Hampy:KeHO-1e(opMOBaHOIrO  CTaHy. CTBOpeHO rpymH CKiHYEHHO-
CJICMCHTHUX MOJICTICH /1A BPaXyBaHHsS MOMIIMBHX MOMIKOMKEHb y pasi nepebyBaHHs
CHCTCMH B CKJITAHMX NPHPOJHMX YMOBax abo B arpecHBHOMY cepenoBuii. Takum
YHHOM, C(OPMOBAHO MACHBH JaHMX, IO CKIAIH 0a3y 3HaHb y po3pobiieHili Hamani
€KCIIEPTHIN CUCTEMI:

- CHOPMYTHOBAHO KOHTAKTHY 3aJady Mpo B3AEMOJiI0 aGCOMIOTHO ’KOPCTKOTO
LITamIa i PYHOTO MiBIPOCTOPY JUIs BUMAAKY KOJIH 06NACTh KOHTAKTY € 3a37ajeriab
HEBIZIOMOIO; PO3po6ieHo miaxin s po3B’s3aHHA 1€l 3amadi i3 3acTOCYBaHHIM
CYyHaCHHX MaTeMaTHYHHX QITOPHTMIB Ta iH(QOpMAUiMHHX TEXHOJOriH; CTBOPEHO
CKCNEPTHY cucTeMy JUlsl ifeHTHGiKalil GOpMH IoMepeyHoro mepepisy MTaMImy 3a
Jlonomororo nporpamHoro 3acoby CLIPS, npoBeneHo BusHaueHHs GOpMH KOHTYpY
MOLIKOKEHOTO LITaMITy i3 32CTOCYBAaHHSM PO3POGIIEHOT0 iIHCTPYMEHTApIIO;

- PO3pOOIIEHO y3araibHIOIOYHI ArOPUTM PO3B’A3aHHS KOHTAKTHOI 3a1a4i s
BHIIa/IKa B3a€MOIiT a6COMOTHO JKOPCTKOTO WITAMIIA 3 IPYXKHUM MiBIPOCTOPOM.

BBaasaro, mo

O6'ext pocainxenHss — npouecy nedopMyBaHHs IPYXKHOIO MiBIPOCTOPY Iif
JI€K0 MOBEPXHEBO HABAHTaXKEHMX abCOIOTHO JKOPCTKHX LITAMIIIB Pi3HOT hopMmH,

Ta

npeaMeT JOCTiIKeHHs — KOMIIOHEHTH HaNpyKeHO-Ie(hOPMOBAHOIO CTaHy
NPY/KHOIO MiBIPOCTOPY, LIO 3HAXOAUTHCS IiJ Ji€I0 MOBEPXHEBOIO HABAaHTAXKEHUX
abCoOMOTHO JKOPCTKMX INTaMIiB pi3HOI (OopMH, a Takox imeHTH(]iKauis dopmu
ILTOLIAZIOK KOHTAKTY JUIS BUMAJIKiB KOJIM BOHA € 3a3/1aJIeTiib HEBIIOMOIO

BiANOBIZaI0Th NTOCTABICHUM 3aBIaHHAM i 3a0€3Me4yr0Th KOMILIEKCHHUHN MiaXiz
JI0 BUpILIEHHS HAayKOBOI MpobaeMu.

HaykoBa HOBHM3HA OTPHMaHMX aBTOpOM pe3y.bTaTiB. HaykoBa HOBH3HA
OJIepsKaHUX Pe3yJIbTaTiB:

l. Pose’szsana 3adawa Tpo BJABNIOBAaHHS LMIIHAPMYHOTO aGCONIOTHO

KOPCTKOTO IITaMITy 3 JBO3B'A3HHM IIONEPEYHHUM IEPEPi30M B OIHOPIIHUIH




130TPOIHUH NIPYKHUH MIBIPOCTIP IS IITAMITIB KiJIbIIEBOI (POPMH, 3 MEXKAMH,
o ONu3bKi 10 TPUKYTHHX, IIECTHKYTHHX Ta BOCBMHKYTHHX (oOpM 3
BUKOPHCTAHHSAM BiJIOMOTr0 METOJLY, y BHIJISI pO3K/IaaHHs 32 HOBUM MajluM

MapaMeTpoM.

o

Pospobneno npoepamne 3abesnevenns Ha mosi C++ s Bisyanmizawii

AHATITUYHOIO PO3B’S3KY.

98]

Cmeopeno npocpamue 3abesnevenns nigx ANSYS Ha MOBI porpamMyBaHHS

JUIs iHKeHepHHMX pimeHb Ansys Parametric Design Language (APDL) 3

MeTOr0 Oimblll  e(eKTHBHOrO CTBOPEHHsS TIpyH CKiHUYEHHO-EJIEMEHTHHX

MoOJesell Ta KOpUIYBaHHs TlapaMeTpiB KOMII'TOTEPHOI MOZeNi 4epes

GbyHKUiOHAT, sKWM BiACYTHIM y mNOTOYHOMY iHTepdeiici KOpHCTyBada

ANSYS.

4. 3acmocoeano nporpamHy cucremy CLIPS Ta po3pobneHo mnporpamte
3abesneuenHs Ha MoBi COOL mim CLIPS s CTBOpeHHs €KCIEpPTHOL
CHCTeMH, MpH3HayeHol s ineHTH(iKauil pOpMH IOIEpEedHOro mepepisy
IITaMITy, 1O Ai€ Ha MPY/KHUH MiBIPOCTIp.

5. Pospobneno miaxin s ineHtHdikanii ¢opmu momnepeyHoro mnepepisy
[ITaMIy 3a JOMNOMOrOK0 Cy4acHMX MaTeMaTMYHMX QIrOPUTMIB Ta

iHopMalifHUX TEXHOJIOTiH, CTBOPEHO Yy3aralbHIOIOYUH AIrOPHTM, IO

BKJIFOYAE aHaniTWuHi migxomu, mporpamHi cucteMu ANSYS Tta CLIPS, a
TAKOX BJIACHI NMPOrpaMHi JOJATKH, 06'€HYIOUM BCi €Tamd MOCIIDKEHHS B
OJIMH KOMIUIEKCHUHN MTPOIYKT.

IpaKTHYHEe 3HAYEHHS O/IePAKAHUX Pe3yJIbTaTiB.

Pe3y/bTaTH JMCepTalii MOXKYTh OYTH BUKOPHCTaHi IMpH pO3po0Li KOMILIEKCIB
NPHKJIaIHAX TIPOTpaM, 1O JAKOTh 3MOTy MPOBOIUTH OOUYHMCIOBAIbHI EKCIIEPHMEHTH
Ml yac po3B'A3aHHA KOHTAKTHHX 3a7ay CTaTWKH. Takox, pe3ylbTaTd MPOBEJEHOI0
JOCHIUKEHHS MOKYTh OyTH BHKOPHCTAaHI HAyKOBLSMH Ta IH)KEHepaMH IpH

NPOEKTYBaHHI KOHCTPYKLiM, IO 3HAaXOAATbCA HiJ €0 CKIaJHMX HaBaHTaXKEHb.




Oxpemi pesysbTaTH BIPOBAaKEHO B HaBYaIbHMH Mpoluec KapeapH KOMII'IOTEPHHX
TEXHOJIOTIH (aKyIbTeTy NMPHUKIaAHOI MaTeMaTHKH JIHIIPOBCHKOIO HALliOHATBHOTO
yHiBepcutery imeni Osecsi ['oHuapa npu BHKNajaHHi AMCLMIUIIH VIS CTYHEHTIB
cnenianbHocti 113 Ilpukinanna matematuka. OKpeMmi T€OpeTHYHi pe3yssTaTd 6yiio
BUKOPHCTAHO IIPU BUKOHAHHI KYPCOBHX Ta JUILUIOMHHUX POOIT CTyIeHTaMH (aKyJIbTETY

NPHUKIaJHOT MaTeMaTHKH.

OO6rpyHTOBaHICTL | JOCTOBIPHICTL HAYKOBHX I0JI0K€Hb, BHCHOBKIB i
peKoMeHAaliH, sIKi 3aXHIIAIThCS.

BBaxalo, 110 OCHOBHI IIOJIOXEHHS Ta BHCHOBKH, LIO MPEACTaBIEHI B
AMcepTaLiliHiii po6oTi HayKOBO 06IpyHTOBaHI. JIOCTOBIpHICTS OTPUMaHHUX PE3YJIbTaTIB
3abe3nedyeTbCss CTPOTHM MaTeMaTHYHMM JOBEJAEHHSM KIIOUYOBHX pe3YJbTaTiB,
KOPEKTHICTIO MaTeMaTHYHHX MMOCTAHOBOK OCHOBHMX 3a/ia4 Ta 3pOOJICHHX BHCHOBKIB.
Jluceprariiina poboTa BiAIOBi1a€ BUMOraM JI0 JOCJI/PKEHb JAHOTO PiBHSL.

Oco0ucTHii BHeCOK 3100yBaya.

IIpezcraBeHi B qucepTaliifHiit pobOTi YHCENbHI Ta TEOPETUYHI Pe3yIbTaTH, IO
BHHOCATHCSI Ha 3axMCT, OyJd OTPUMaHi aBTOPOM caMOCTiHHO abo 3a Horo
He3nocepeiHbOi ydacTi. B po6oTi NpoBeIeHO KpUTHYHY OLIHKY HayKOBOI JliTepaTypu
Ta IIpe/ICTABJIEHO LUIIXH BIOCKOHAIEHHS iCHYIOUMX METO/IIB PO3B’A3aHHS KOHTAKTHUX
3agad. ABTOpoM 6yJi0 MPOBEIEHO YHCENbHI EKCIIEPUMEHTH, €Ki pe3yJbTaTH SKHX
6y MopiBHsAHI 3 OIy6/1iKOBaHMMY IAHMMH iHILKX aBTOPIB.

Ctpykrypa Ta obcsar auceprauii.

CTpyKTypa Jucepraiii BifmoBigae BCiM BUMOraM 10 HayKOBUX POOIT Takoro
piBH# Ta 3a6e3nedye BceOiuHe BUCBITIEHHs JOCTIKYBaHOT MPOGIEMaTHKH.

Po60Ta CKIaaeThes 3 BCTYITY, YOTHPHOX PO3/iTiB OCHOBHOI'O TEKCTY, BUCHOBKIB

Ta CITUCKY BUKOPUCTAHUX IKEPEIL.




Y BeTymi aBTop 00IPYHTOBYE aKTyanbHiCTh TeMH, GOPMYITIOE METY i 3aBaHHS
JIOCITI/DKeHHS, BU3Hauae 00'€KT i Mpe/IMeT MOCTiKEHHS, a TAKOXK OKPECIIOE HaYKOBY
HOBH3HY 1 IPaKTHYHE 3HaYeHHs OTPMMAHHUX Pe3yJIbTaTiB.

[lepmmii posain npucBsueHuil ornsy miTepaTypd Ta aHaii3y iCHYIOUHX
METO/IIB MOJIEJIIOBAHHS KOHTAKTHOI B3a€MOMIi Tl CKIAmHOI ¢dopmu. ocmimkeHo
Cy4acHi MiAXOAM 10 MOJENIOBAHHS Ta pO3B’sI3aHHS KOHTaKTHHUX 3ajad Teopii
NPY>KHOCTI.

Y apyromy posaini aBTOp mokasye MOXIIHMBICTH 3aCTOCYBaHHS METoZa
30ypeHb, 110 3aCHOBAaHUIl HA PO3KJIA/AHH] 32 HOBUM MAJTHM IapaMeTpoM IOTEHII ATy
MPOCTOrO 1Iapy, PO3MOALIEHOT0 MO JBO3B’s3HiM obnacti. 3m06yBaq BUKOPHCTOBYE
ITOPHTM 3Be/ICHHS 3a/1a4i [P0 BAABMIOBAHHSI LITAMITy CIIEIiabHOT (JOPMH B IIPYKHHUI
MIBIIPOCTIP 110 MOCITiXOBHOCTI 327184 Il KPYTOBOTO KiMlbIIA.

Tperiii posain npucesyeno pospobui KOMIT'FOTEpHUX MOJENed KOHTaKTHOI
B32€MO/Iii abCOMOTHO JKOPCTKHMX WITAMITIB 3 IPYKHEM MiBIPOCTOPOM 3a JOHOMOTOO
TporpamHoro kommiekcy ANSYS. Byno crBopeHo mporpamue 3aGesmeueHHs Ha
ocHOBi ANSYSS, BHKOpHCTOBYIOYM MOBY NpOrpaMyBaHHs [Ulsl iHXEHEPHUX pillleHb
Ansys Parametric Design Language (APDL).

Y 4erBepToMy po3aimi po3pobreHo €KCIEPTHY CHCTEMY 3a JOIOMOIOIO
nporpamHoro  inctpymenty CLIPS mis  inentmoikanii GopmMu wrammy Ta
IPEICTaBIIEHO PE3y/IBTATH YHCETBHUX EKCIIEPUMEHTB.

BHCHOBKH y3arabHIOIOTs OCHOBHI pe3yibTaT ROCIiKEHHSI, ITiIKPECITIO0Th
IXHIO HOBH3HY Ta IPAaKTHYHY IHHICTb, a TaKOX OKPECTIIOIOT MOXUIMBI HarpsMu
HONATBIIAX AOCII KEHb.

Crnncox BUKOpHCTaHUX kepen MicTuTh 144 HalMeHYBaHb, IO CBIXYUTH PO
TPYHTOBHICTb IIPOBE/IEHOr0 OTVISY CY4acHoi TiTeparypu.

O6car mucepranii Binnosigae BuMoram A0 HAYKOBUX pOOIT Takoro pieHs Ta

BIINOBIAae BKasaHi# Temi. Kosken po3pin norigxo TIPOZIOBIKY€E NONEepeHiH, 110 crpusie




KpalioMy po3ymiHHIO Marepiany. Bukianenns Marepiainy € 4iTKHM, CTPYKTYPOBaHHM
1 OCITiIOBHAM, 1O pOBHTE POBOTY OCTYIHOKO T CIPHIAHSATTS.

IIpore y npomeci migrorosku auceprauiinoi poboTH aBTOpy He BHANOCH
YHUKHYTH NICBHAX HEONIKIB, Cepest IKUX CITi/ BiAMITHTH HaCTYTIHI:
68 B nwceprauii 3anpornonopano Y3arajlbHIOIOYHA aJIrOpUTM Ui Oprasizaifii
KOMIITEKCHOTO MiX0y B 3a1a4aX MOJETIOBAHHS KOHTAKTHOL B3a€MOIii, ajie Bizomo,
HIO MaTeMaTHYHHH anapat po3B’s3aHHA KOHTAKTHHX 33724 JOCTATHBO CKJIafHUH i He
3ABKIM MOKHA OTPHMATH aHANITHYHHMA pO3B’SI30K IS NIPOBE/IEHHS MOPiBHAIBHUX
OLiHOK. Baxaro, mo noTpibHO Gyno 6 Ginbln yiTKo BKa3aTH Kiacw 3a1a4, Ui KX

3alpONIOHOBAaHMH MeETON HaM6iIbII BUTIHHA y 3aCTOCYBaHHI 1 JIOBECTH IIe

TBEPIKEHHS.

2 ABTO 2 posnini mucepramwii s o MMaHHS aHAJITUYHOTO DO3B’S3 :
p p

3aCTOCOBYE BapiaHT MeToja 36ypeHb 3acHOBAaHHH Ha PO3KJIIaJlaHHI 3a MaJuM
TlapaMeTpoM NOTeHLialy MPOCTOro Mapy, pO3MnoAiIeHOro mo ABO3B’s3Hil 06J1acTi, aje
HE HaBOIUTE B IUCepTallii 06TpyHTyBaHHS BUOODY BEJIMYMHH Majioro napamerpy.

3. Ha crop. 48 ne onucano 3mict nosnavens 1H7eKciB B popmyax (2.33);

4. Js 6inbin sorivHOro BHKIamaHHS Marepiany Ha crop. 54 IIPY 3aCTOCYBaHHi
dopmyu (2.39, 2.40) Gaxano Bxazatu NOCHIaHHA Ha GpopMymn (2.9, 2.10), mo Ha CTOD.
42,

5 Ha crop. 51 y Ta6bmumi 2.1 naseneni 3HAYCHHS KOHTAaKTHOTO THCKY i 0OCHOBOIO
LUTamIy 3 MONepeYHHM mepepizoMm y dopmi Gmm3bKoi 10 TPUKYTHOTO Kinbus. Llx
Tabnuus Baano ACMOHCTPye HEOOXiHICTh MpPOBeNeHHS meBHO] KUTBKOCTI iTepariii.
Ans iaumx koudirypauiit mrammis NONiOHi pospaxynku B AucepTaniiHii po6ori
BiICYTHi.

6. Y pobori € neski omucku, IO HE BILTMBAOTE HAa PO3yMiHHs TEKCTY AucepTallii.

Ilpencrabneni  saypaskenng HE  3HHXKYIOTh  miHHOCTI TIPOBEJIEHOTr 0

AMCEPTALIHHOrO OCITi mKeH s,




3araibHUIT BHCHOBOK.

3 ormaay Ha  aKTyanbHicTh, HOBH3HY, B@KIMBICTh pe3yNbTaTiB, IixX
OOTPYHTOBAHICTb i A0CTOBIpHiCTB, a Takox NPaKTHYHY LiHHICTH C(HOPMYILOBAHUX
MOJIOKEHb 1 BHCHOBKIB, JMcepTariitHa pobora «Marematuune Tta KOMII'FOTepHE
MOJICTIOBAHHS KOHTAKTHOI B3aeMOMi] TiN CKIagHOi (GopMHu», NpeicTaBleHa Ha
3100yTTs cTynens noktopa dinocodii 3a cnenianpricTio 113 IIpuxnanHa MaTemaTuka,
BUINOBIIa€ BCTaHOBJICHMM BHMOTaM BinnoBinHO Hakasy MOH Vkpainu Ned(0 Big
12.01.2017 p. «IIpo 3ATBCP/LKEHHS BUMOT 10 0)OPMIIEHHS nuceptauii», «Ilopsaky
TPHCYIUKCHHSA  CTyneHs nokTopa dinocodii Ta cracysanms pillleHHs pa3oBOi
CIeNiani3oBaHo ByeHo] Paly 3akmamy BMINOI OCBiTH, HayKOBOI yCTaHOBH po
TPUCYIUKEHHS! CTyTeHst JoKTopa dinocooii» (Mocraroa Kabinery Minictpis Vkpainu
Ned4 Bin 12 ciunsg 2022 p. 31 3MiHamu Big 21 .03.2022), a i aBTop XKymman Brnagucias

BikTopoBuy 3aCJyTroBy€ NPUCYKEHHS CTyIeHs oKTOpa dinocodii 3a cremiampuicTio
113 IMpuxnagua MaTeMaTuKa.

Odiuiitnuii ononent
AOKTOP (i3MKO-MaTeMaTHYHuX HayK, podecop,
npodecop kadeapu NPUKIIaTHOT MaTeMaTuKy

Hanionansioro TEXHIYHOTro YHiBepcuTeTy
«/THinpoBCcsKa momiTexHikay Mﬂﬂa KATATIN

Byenuit CeKpeTap BueHoi pajp
HTY «THinpoBceka O TeXHiKYY)

Taicis KAJIOMHA




