PELIEH3IA

Ha auceprauiHy poboty Mywmaxa Bnagucnasa Bikroposuua
«MartematuuHe Ta KOMI'I0OTEPHE MOAENI0BaHHA
KOHTaKTHOI B3aEMOA]i Tin cKAagHol popmu»,
npeacrasaeHy Ha 3406yTTa cTyneHa aoktopa ¢inocodii
3a cneujanbHictio 113 MNpuknagHa maTemaTuKa

AKTyanoHicTe Temu auceprtayii. ¥ cyuyacHOMy CBIiTi 3pOCTaloTh BUMOTU A0
TOYHOCTI Ta epeKTMBHOCTI PO3B'A3aHHA iHXeHepHUX npobaem. Big onTUmanbHOro
NPOEKTYBaHHA MaLUUH i MexaHi3miB A0 AochigKeHHA BiomexaHiuHUX cuctem, Big
aHaNi3y KOHTaKTIB Y eNeKTPOHHUX NPUCTPORAX A0 po3pobKu HOBMUX maTepianis — yCi
Ui 3aaaui noTpebyioTh AETANbHOrO MOAEMOBaHHA KOHTaKTHUX ABULY. Y 3B'A3KY 3
UMM, MaTemMaTMYyHE MOJeNoBaHHA, MNiAKpINAEHE NOTYKHUMU UYUCeAbHUMMU
METOAaMU, € KNIOYOBUM iIHCTPYMEHTOM ANA NPOBEAEHHA HAYKOBUX AOCNIAXKEHD.

MaTtemaTuuHi mogeni, WO ONUCYIOTH B3AEMOLIID MDK TBEpAUMU TinaMu, €
OCHOBOIO ANA PO3YMIHHA Ta NPOrHO3YBaHHA MNOBEAIHKU CKAAAHMUX CUCTEM.
Komn'ioTepHe MopenioBaHHA, 30Kpema, A03BONIAE BUPilWyBaTU 3ajadi, AKi €
3aHaATO CKAALHUMM ANA aHaAiTUYHOro nigxody. BMKOPUCTaHHA YMCEAbHUX
METO/AIB, Takux AK METOo4 CKiHYeHHUX EeNeMEHTIB, Aa€E MOMAUBICTL OTpumaTu
pilieHHA ANA WKUPOKOro CNEKTPa KOHTaKTHUX 33434,

38’a30K pobOTU 3 HAaYKOBMMM NPOrpamamu, nNaaHamum, Temamm. Pobora
BMKOHaHa B pamMKaX NaaHy HayKOBUX AOCAIAMeHb [JHINPOBCbKOro HauioHaNbHOro
vHisepcuTeTy imeHi Onecsa MoHYapa 8 mexax HayKkoso-aocnigHoi pobotu kadeapu
KOMN IOTEPHUX TEXHONOTIA, PakyAbTETY NPUKASAHOI MaTeEMaTURK: «MaTemaTuuHe
Ta KOMN'IOTEpHEe MOAENIOBaHHA KOHTAKTHOI B3aemodii Tin ckaagHoi popmur» (No
Aeppeectpauii 0119U101053, 2019-2021 p.p.) Ta «[leTepmiHOBaHi Ta CTOXaCTUUHI
anroputmMu Komn’roTepHOro mogentosaHHa 06’ekTiB Ta npouecis pisHoi npupoau»
(Ne aeppeecrpauii 01220001467, 2022-2024 p.p.).

dopmynioBaHHA HayKOBOI 3a4aui, HOBE BMpILIEHHA, AKe oAepXaHe B
Anceprtauii. OCHOBHOI HAyKOBOW 334a4elo, AKY BUPIWIYE asTop, € po3pobka Ta
BMNpOBaAeHHsA HOBUX MaTeMaTUYHUX | KOMN'IOTEePHUX MOZENeir KOHTAKTHOI
B3aEMOZIi Tif CKAagHOi GopmMM, NOJANLLUMIA PO3BUTOK aHaNITUYHUX Migxo4is Ao
pO3B’A3aHHA NPOCTOPOBUX KOHTAKTHMX 3343y, Ta CTBOPEHHA Y3araabHIOUOro
ANrOPUTMY ANA OPraHi3alii KOMMAEKCHOTO NiAXo4y B8 33[34aX KOHTAKTHOI
B3aemopail. Ob'ekmom OocnioxceHHA € npouecu AePOPMYBIHHA NPYKHOro
nisnpocTopy nig A€ NOBEPXHEBO HAaBaHTAXKEHUX abCONIOTHO KOPCTKUX WITamNis
pisHoi dopmu. MMpedmemom G0CNIOMHEeHHA BUCTYNAIOTH KOMNOHEHTU HaNpyXeHo-
BebOPMOBaAHOI0 CTaHyY NPYKHOMO NIBMPOCTOPY, L0 3HAXOAWTLCA Nig Ai€0



NOBEPXHEBOrO HaBaHTAKEHUX abBCOMOTHO KOPCTKUX WTamMNiB pi3Hoi dopmu, a
TaKOX iaeHTUdIKaLia NNOWAAOK KOHTAKTY A1 BUNAAKIB il HeBiAoOMOCTi.
B auceprauiitHomy aocnigkeHHi 6yno supilieHo HacTyNHi 3080aHHA:

1. Ana 3apaui Npo BAaBAEHHA B OAHOPIAHWIA Ta i30TPONHUIA NPYXKHMIA NiBNPOCTip
abCconoTHO HKOPCTKOTO NJIOCKOTO ABO3B’A3HOTO WITamMna, BUKOPUCTOBYIOUM
BigomMuir MeTos, 6yno OTpUMaHO pO3PaxyHKOBI GOPMYAM AHANITUYHOIO
PO38'A3KY 3334 ANA NAOCKMX WTAMMIB B NAaHi 6AM3bKMX [0 KinbLEBUX.
Po3knapaHHa s8iabysanoca 3a HOBUM MaUM NapaMeTpom;

2. Pospobneno signosigHe nporpamHe 3abesneueHHAa anAa nposeaeHHA
pO3paxyHKiB i aHanisy oTPUMaHUX aHaNITUYHUX Pe3yAbTaTis;

3. MpoBefeHO CKIHYEHHO-ENEeMEHTHE MOAENIOBaHHA MPOLECY KOHTAKTHOI
B3aemoaii abCONIOTHO )KOPCTKOTO LWTamny 3 NPYXHUM MIBNPOCTOPOM 33
AONOMOroi0 nporpamHoro xkomnaexkcy ANSYS. BukoHaHo komn'ioTepHe
MOAEMNOBAHHA AN1A PO3PaXYHKY HANPYXeHOo-4edopmisHOro ctaHy. PospobneHo
rpynu CKiHYEHHO-eNeMeHTHUX Modened ANA BpPaxyBaHHA  MOMAUBMX
NOWKOMKEHb Y pa3i BNAMBY CKA3AHMUX NPUPOAHMX ymos abo arpecusHoOro
cepeposuwia. CrsopeHo 6a3y 3HaHb ANA NOJANLLWIOTO BUKOPUCTAHHA B
eKCNnepTHii cuctemi;

4. ChopmynboBaHO 3334y KOHTAKTHOI B3aEMOZii aBCONIOTHO KOPCTKOTO WTamny
3 NpyXHUM NIBNPOCTOPOM Y BMNaAKY, Konu 06aacTb KOHTAKTy 3a3ganerigb
Hesigoma. Po3pobneHo nigxia ana po3s’asaHHA Uiel 3a4a4i 3 BUKOPUCTAHHAM
CY4YaCHUX MaTEMATUUHUX aATOPUTMIB Ta iHdOpMaUiitHUX TexHonoriik. CteopeHo
eKcnepTHy cuctemy ansa ineHtudikauii popmu nonepeyHoro nepepisy wramny
3a AONOMOro nporpamHoro 3acoby CLIPS. BUKOHAHO BU3HAYEHHA KOHTYpY
nowKoAXeHoiI ¢opmu  wWTamny 3 BUKOPUCTAHHAM  pospobneHoro
IHCTPYMEHTapIio.;

5. Po3po6aeHo y3aranbHIOIOUMIA aAropuTM Po3B’'A3aHHA KOHTaKTHOI 3agavi ana
BUMNaAKy B3aEMOZii abCONIOTHO KOPCTKOro WTamna 3 NPyX»HUM NiBNPOCTOPOM.

HaykoBa HOBM3Ha OTPMMaHUX pe3yAbTarTis.
Pe3ynbratu aucepTauiitHoi poboTHM € HOBUMM, 30KpEeMa:

1. AsTopom OTpUMaHO aHaniTU4HI PO3B’A3KM ANA 3a4advi NPo BAABNOBAHHA
UMAIHAPUYHOTO abCOAIOTHO YKOPCTKOTO MJIOCKOTO AB803B’A3HOrO WiTammna B
dopmi, 6a13bKOI A0 KinbuUa (TPUKYTHOTO, WECTUKYTHOIO | BOCbMUKYTHOTO) B
OAHOPIAHKMIA Ta I30TPONHUIA NPYIKHKA NIBNPOCTIP BUKOPUCTOBYIOUM Bigomuii
MeTOoZA, 33 A0NOMOTOI0 PO3KA3A3HHA 33 HOBMM MaIM NaPaMETPOM.

2. byno pospobneHo nporpamue 3abesaneueHHa Ha mosi C++ Ana aHaniay i
Bidyanisauii aHanitTMuHoro po3s’A3Ky 3aAayi nNpPo BA3BAIOBAHHA B
OAHOPIAHMA Ta I30TPONHUW NPYKHUIA  NIBNPOCTIP  UWAIHAPWUYHOIO
abCoMOTHO YKOPCTKOTO WTamny 3 ABO3B'A3HMM NONEPEYHUM Nepepizom.



HaseaeHo nopiBHANbHI Pe3yAbTaT AEMOHCTPYIOTb e(PEeKTUBHICTb LUboro

nporpamHoro 3abesneyeHHa.

3. Po3pobneHo nporpamHe 3abesneuenHs nig ANSYS Ha cneuudiunii
nponpietapHiii mosi nporpamysaHHs APDL, wo npusHaueHa Ana
iH)KEHEPHUX pilleHb, AKE N03BOAAE 3abe3neyuTy [OAAaTKOBI MOMAUBOCTI
ANA  TOYHIWOrO MOJENIOBaHHA | aHanisy Ta KoperysaTu napameTpu
Komn'iloTepHoi  mMogeni uepez QyHKUiOHAn, BiACYTHIN y noTouHOMY
iHTepdeiici KopucTysaua nporpamtuoro komnaexcy ANSYS.

4. ABTOpPOM CTBOPEHO i NPOTECTYBaB EKCMEPTHY CUCTEMY ANA PO3B’'R3aHHA
3a4aui igeHTUdiKauii dopmu nonepeuHoro nepepisy WTamny, Wo Ai€ Ha
NPY)KHUI  niBNpOCTip. ABTOMAartu3oBaHO npouec igeHTudikauii popmu
nonepeyHoro Nepepisy Wramna BUKOPUCTOBYIOUM po3pobaeHe nporpamHe
3abe3neuyeHHa Ha MoBi NporpamysaHHAa COOL nig nporpamuy cuctemy CLIPS.

5. byno po3pobneHo ysaranbHOWUMA Niaxia A0 po3B’A3aHHA 334
iaeHTUdiKauii dopmu nonepeyHoro nepepisy WTamMny i3 3acCTOCYBaHHAM
CyMaCHUX MaTemMaTUYHUX anropuTmis Ta iHpopmauiitHux TexHonorii. Llei
nigxig noeaHye aHanitMuHi mMetogu, nporpamui cuctemmu ANSYS, CLIPS, i
pospobneHi BnacHi nporpamHi  AoAatkM, o06'eaHyloum  BCi  eTanu
AOCAIAMEHHA B OAUH KOMNAEKCHUIA NPOoAyKT. Takuii iHTerposaHuit niaxig,
3abe3neuye BUCOKMWIA piBEHb TOYHOCTI Ta e(EKTUBHOCTI Y BUPIlLIEHHI
NOCTaBACHUX 3aB8JaHb.

MpaktuuHe 3Ha4YEHHRA OTPUMAHUX pesyAbTaTie. [paKkTUUHE 3HAYEHHA
pe3ynbTaTis, OTPMMAHUX Y AucepTauiiiHiin po6oti nonsrae 8 po3pobui HOBMX
MaTEeMaTUYHUX | KOMN'IOTEPHUX MOAEnei, aAropuTMiB Ta NiAXOAiB, AKI MOXYTb
6yTu BUKOpPUCTaHi AK ANA NPOBeAEHHA 0BYMCNIOBANbHUX EKCIEPUMEHTIB, TaK i ANA
PO3B'A3aHHA PEANIbHUX iHXKEeHepHUX 3a4au. Lii iHHOBaL MOMYTbL CAYIKUTU HAYKOBO-
METOAUUYHOK OCHOBOIO O/1A MEepCrnexkTUBHUX po3poOOK y MexaHili KOHTaKTHOI
B3aEmMogAii, JonomaralouM BMUPIWYBaTM aKTyanbHi 3a3agavi, WO BUHMKAOTL Y
IHXEeHepHI nNpaKkTULi Mig 4Yac Po3paxyHKIB KOHTAKTHUX XapaKTEPUCTUK Y
KOHCTPYKLWIAX T3 cnopyAax.

ObrpyHToBaHicTb i [OCTOBIPHICTL HayKOBUX MNOJIOXEHb, BUCHOBKISB,
pexkomeHAauil, Aaki saxuwaloTbca. OCHOBHI NOAOXKEHHA Ta BUCHOBKM AucepTradii
HaykoBo 06rpyHToBaHi. O6rpyHTOBaHICTD i AOCTOBIPHICTL OTPUMAHKX pe3yabTaTis
AuceptauinHoi poboTKU NIATBEpPMAKYIOTLCA BUKOPUCTAHHAM 3ara/ibHOBU3HAHUX
npuHUMNIB, CnissigHoWeHb | METoAIB MeXaHiku AedopmiBHOrO TBEpAoOro Tina.
Pe3ynbTatn AOCNIAKEHHA FAPAHTYIOTHCA CTPOTICTIO 3aCTOCOBAHOTO MaTEMaTUUHOTO
anapary i NiaTBepAKYIOTLCA NOPIBHAHHAM 3 PaHille OTPUMAHUMK PEe3YNLTATaMM,
wo bynu oTpumaHi Pi3HUMU METOAaMM, 2 TAKOW 3 BIAOMUMU pe3yabTaTamu
0OUYUCAIOBaNLHUX EKCNEPUMEHTIB iHIWLKMX aBTOpIB. MpunylieHHa, cGoOpPMYAbOBaHI B



poboti, 06rpyHTOBaHi AK iX 3MICTOBHMM XapakTepom, Tak | MeTogamu
MaTeMaTU4HOro MOZENOBAHHA, WO 3abe3neuye HagilHICTD | TOUHICTL 3po6aeHux
BUCHOBKIB.

Ocobucruii BHecok 3aobysaua. OCHOBHI pe3yabTaTtm gucepTauiitHoi poboTtu
BUKNAAEHO Y 5 HAYKOBUX CTaTTAX, ABi 3 AKMUX ony6nikoBaHO B BUAAHHI, WO BXOAUTb
A0 6a3u aaHux Scopus. bBinbwicte npeacTasaeHux pesynbraTtis Gyau oTpUMaHI
aBTOPOM CaMOCTIiHHO, a came: po3pobneHo nporpamHe 3abe3neveHHs ANA
PO3PaxyHKY KOHTAKTHUX XapaKTepUCTUK MOPCTKOro wramny y Gopmi TpUKyTHOrO
KilbUA 3 NPYXHUM NIBNPOCTOPOM, CTBOPEHO CKIHUEHHO-CNEMEHTHI mogeni,
nposeAeHO YWUC/OBI EKCNEepPUMEHTH Ta MOPIBHAHO PE3YNbTaTU 3 OTPUMAHMMU
paHille, CTBOPEHO EKCnepTHy cuctemy Ana iaeHTudikauii reomeTpuuHoi dopmu
OCHOBM LWITaMy, 3MIHEHOI BHaCMiAO0K MOWKOMAKEHb, 3a6e3neyeHo KOMYHIKaLiio
MiXK eKCNepTHOIO CUCTEMOIO Ta AHUMMK ANA aHaNI3y pe3yabTaTis.

Anpobauia matepianis auceprauii. OCHOBHIi NONOMEHHA Ta Pe3yNbTaTU
AuceprauiiiHoi po6otu 6ynu akTUBHO NpeacTaBaeHi Ta 06roBopIOBaAUCA Ha HU3LL
HaykoBux 3axogis. Mporarom 2021-2024 pokis iX BUCBITAOBAAM Ha NiACYMKOBMX
HayKoBuUX KoHdepeHLiax [IHINPOBCLKOro HauioHaNbHOro yHiBEepcUTeTy imeni Oneca
lfoHuapa. Kpim Toro, pesynstaT¥ [ocnigkeHHA obrosopioBanuca Ha cemiHapi
«AKTyanbHi NUTaHHA ONTUMI3auUii Ta AUCKPETHOI MaTeMaTUKU», OpraHisosaHomy
npwu Haykosii pagi HAH Ykpaitu 3 npobaemu «KibepHetuka», Akuit QyHKUiOHYE Ha
6asi [HINPOBCHKOro HauioHANbHOIO yHisepcutety imeHi Oneca NoHuapa. Takox
po6ora Oyna npeacTaBAeHa Ha MDKHApPOAHUX KOHdepeHuisx, Ae oTpUMana
CXBaNbHi BiAryku Big daxisuis y ranysi.

Mosa i ctunb poboru. Marepian pobotu nogaHo NOriYHO Ta NOCAIAOBHO,
HaNUCaHO YKPAIHCHbKOIO MOBOIO 3 BUKOPUCTAHHAM Cy4aCcHOI HayKOBOI TepMIHOAOTII.
3MICT Auceprtallii NOBHICTIO BiANOBIA3E BUMOraMm, AKI BUCYBAIOTHCA [0 HAYKOBUX
npaub TaKoOro piBHA, | XapaKTEePU3IYETLCA CUCTEMHICTIO Ta o0OrpyHTOoBaHICTIO.
OCHOBHI pe3ynbTaT HayKOBUX AOCHIAKEHb NOBHICTIO NpeacTaBAeHi Ta AeTanbHo
NPOaHaNi30BaHi, WO CBiAYUTL NPO BUCOKUIA piBEHb BUKOHAHHA poboTK.

Ny6aikauii. OcHOBHI pe3yabTat AucepTauiiiHoi pobotu BuKA3aeHo y 5
HayKOBUX CTaTTAX, WO onybnikoBaHi y BUAAHHAX, WO BHECEHI A0 nepeniky
3apybixKHUX HayKOBUX BMAAHb Ta HayKosux ¢axosux BuAaHb YKpaiHM, Ta
[0A3aTKoBO BigobpaxeHo B Mmarepianax 7 MIKHAPOAHMX Ta BCEYKPAIHCbKUX
koHdepeHuin. [1gi 3 ctareit onybaikosaHO B BUAAHHI, WO BXoAWUTb A0 6a3u gaHux
Scopus.

Crpykrypa Ta obcar puceprauyii. [uceprauiitia pobora cwnapaerbea 30
BCTYMY, YOTUPLOX PO3AiNiB, BUCHOBKIB Ta Nepeniky BUKOPUCTAHUX IKepen, AKUA
mictutb 144 HaiimeHyBaHHA Ha 16 cropiHKax, 3 HuMX 52 Kupuauuelo Ta 92



natuHuuer. 3aranbHuit obcar auceprauii ctaHoBUTH 131 CTOPIHKY, 3 AKUX
OCHOBHUI TEKCT 3aiimac 114 cTOpiHOK.

Y 6cmyni 06rpyHTOBAHO aKTYaNbHICTb TEMU, METY Ta 3aBAAHHA JOCAIAKEHHA,
HayKOBY HOBU3HY i NPAKTUYHY 3HAUYLLICTL PE3yAbTaTiB, OCHOBHI NONOXEeHHA ANA
3aXUCTy, a TAKOX CTPYKTYpY Ta o6car auceprauii.

Y nepwomy po30ini npoaHanizoBaHo nybaikauii 3 maremaTMuHoOro Ta
KOMN'I0TEpHOro MOAENIOBaHHA KOHTAKTHOI B3aEMOAi Ti cknagHoi popmu. MeTtoio
ornagy 6yno sMBYEHHA Cy4acCHUX NiAX04I8 40 MOAENIOBAHHA KOHTAKTHOI B3aemoji,
PO3B'A3aHHA 33434 iAeHTUDIKAUII KOHTAKTHUX NAOWAAOK | OUIHKA KOPEKTHOCTI
mogeneit. 06rpyHTOBaHO BUOIP HAaNPAMKY AOCAIAMEHHS.

Y dpy2omy po30dini npeAcCTaBNeHO 3agavyy KOHTaKTHOI B3aeEMOZil NAOCKOro
abCoOMIOTHO KOPCTKOro ABO3B'ASHOTO WTamny Ta MPYXHOro nisnpocTopy.
BuKOpUCTAHO anroputm 3se4eHHA 3a4adi BAaBMOBaHHA B i30TPONHMIA niBnpocTip
YKOPCTKOro wWwramny A0 3ajay A8 KPYrosoro KinbUA, 3acTOCOBYIOMM BigoMuid
pO3B'A30K 334aui NPo Kifbuesuit wramn y ¢opmi nogsiitHoro pagy. 3acTtocosaHo
po3knaAaHHA 33 HOBUM MaUM NapamMeTpPOM.

Y mpemoomy po30ini, BUKOPUCTOBYIONM CUCTEMY aBTOMATU3OBAHOIO
npoektysaHHA ANSYS, po3spobneHo moZeni KOHTaKTHOI B3aeEmMoAili NAOCKUX
abCcoMOTHO MOPCTKUX WTaMniB 3 Npy)KHUM nisnpocTtopom. CTBopeHo moaeni
KOHTaKTHOI B33aEMOAIi ANA OAHO3B'A3HUX Ta ABO3B'A3HUX WITAMNIB Pi3HOI dopmu
nonNepeYyHoro nepepisy: Kpyr, TPUMKYTHUK, LWECTUKYTHUK, KPYroBe Kifbue Toulo.
MopiBHAHHA Pe3yNbLTaTiE MOAEAIOBAHHA 3 aHAAITUUHUMU PO3B’'A3KaMU NOKa3ano
3340BiNbHE Y3rOAMEHHA, L0 NIATBEPAKYE aAEKBATHICTD MOAENEH.

Ha ocHOBi UMX mogenei CTBOPEHO rPYNnu 3 Pi3HUMU TUNAMKU Ta CTYNEHAMMU
nowkomKeHb abo 3HoweHHA. Po3pobneHo nporpamHe 3abe3neyeHHA Ha
cneuudiuHiit moBi nporpamysaHHa ana ANSYS (APDL) ansa kopuryBaHHA napameTtpis
mogeneil, BUKOPUCTOBYIOUM (yHKUiOHAN, BIACYTHIN y noTouHOMy iHTepdeiici
ANSYS.

Y yemaeepmomy po30ini po3pobaeHO eKCnepTHY CUCTEMY 3 BUKOPUCTAHHAM
nporpamHoro iHctpymenTy CLIPS ansa asTomaTtusauji npouecy NPUMHATTA pilleHb Ha
ocHoBi Habopy npasun Ta 3HaHb. OpraHisosaHo 06a3y 3HaHb, WO BRMOYAE
iHpopMaLito NPo recMeTPUYHI XapaKTEpUCTUKK Ta BAAaCTUBOCTI MaTepianis wramnis
i niBnpocTopy, AaHi NpPo HanpyxeHo-gepopmoBaHui CTaH CUCTeMMu wWTamn-
NPYXHUiA NiBNpocTip, a Takox Habip npasun i pakris.

ExcneptHa cuctema aBTtomatusye igeHtudikauiio nonepeyHux nepepisis
LWITaMNiB 3 NNOCKOIO NiJOLIBOIO, WO TUCHYTL Ha NPYXKHMIA niBnpocTtip. Po3pobaeHo
Y3aranbHIOIONUIA anropuTM ANA CTBOPEHHA Ta aHanisy Mojeneil KOHTAKTHOI
B33€EMOA[I YOPCTKOro UUNIHAPUYHOrO LWITaMMY 3 NIOCKOI0 OCHOBOIO | NMPYXHUM
NiBNPOCTOPOM NiA AI€I0 CTUCKaOMOi cuan. AK npukaagu, poss’a3aHo 3agavi



ipeHTudikauii reomeTpuuHoi GopmMu nonepesHnx nepepisis Wramnis 3 HeBiA0OMUMU
NOLKOMKEHHAMM, WO TUCHYTb HA npyHUi niBnpocTip.

HanpukiHui pobot HaseaeHo 8UCHOBKU, WO BiANOBIAAI0TH meti Ta
3aBAaHHAM JOCNILKEHHS, @ TAKOXK ONUCAHO OTPUMaHI pe3ynbTaTy. MpeacTasneHi
BUCHOBKW € NIOTIYHUMU Ta NOCNiAOBHUMMN.

OKpemi AUCKYCIHHI NUTaHHA Ta 3ayBayKeHHA.

€ 3ayBaKeHHA 40 [AVCEePTaLINHOI poboTu, cepes, AKUX:

1. B x0/ii BAKOHAHHA HAYKOBOTO BOCAIAKEHHA, B MEXAX nucepTaujitHoi pobot,
asTopom po3pobneHo nporpamui Aoaatku. Mano 6 CeHC HAaBECTU ASTaNbHUI
OMUC KOXHOIO 3aCTOCYHKY.

2. Ha puc. 3.9 - 3.12 npeACTaBNeHO pO3NOAIN HOPMaNbHUX HanpyXeHb Ha
nisnpocTopi Nig wramnamm nonepeuHuii NePeTUH ARUX MaE dopmy 6AU3LKY
BO Kinbuesoi (3 pisHoio Gopmoio rpaHMup), AKI MaloTb pisni TMNU
NOLWKOAKEHb, ae He 3p03YMIN0 AKUM uMHOM 06UPANUCA ANA PO3TAAAY TUNU
NOLWKOAKEHD | HOMY Came Taki?.

3. Xouy BiAg3HauMTH, WO Y po3aini 2 npu OTPUMaHHI PO3PaxyHKOBMUX dopmyn
Ma€ Mmiclie Be/MKa KibKICTb CKAAAHUX MaTeMaTUiHUX NepersopeHb. Memi
3a3€eThes, Wo 6yno 6 8AaN0 HABECTH, xouya 6 YacTKOBO, IX B OCHOBHOMY TEKCTi
aucepraui.

4. B TeKcti AucepTauii 3ycTpiyaoTbea Hesaani GOPMYNIOBAHHA Ta OMMCKHU.
3okpema: Ha CTOpiHU 20 B8 pagKy 21 3amictb «pe3ynbTaTamu» Tpeba
«pe3yAbTaTU», Ha cropiHui 74 8 pAARY 2 33aMICTh «NPOMEHAR» Tpeba nucatu
«MPOMEHIO», Ha cTopiHui 74 8 pagky 14 zamictb «nepesuityto» Tpeba
«nepeBuLLYyEY, HA cTopiHui 96 B paaxy 9 3amicTb «MmimiHyMy» Tpeba nucatu

KMIHIMYMY».
HaseaeHi 3ayBaWeHHA Ta HEAOAIKU HE BI/IMBAIOTL HA 3ara/ibHy NO3UTUBHY
OLiHRY poboTu.
3aranbHuii BUCHOBOK.
[JuceprauiiiHe DOCAIAXEHHA ¥Mywmana Bnagucnasa Bixtoposuua

«MaTeMaTnuHe Ta KOMN'10TEPHE MOAENIOBAHHA KOHTAKTHOI B3aEMOA]i TiN CRABAHOI
dopmu» € 3aBEPLIEHOIO i camOCTIMHOKO HAYKOBOIO po6ototo. OCHOBHI HayKoBi
pesynbTaTi NOBHICTIO Bia06parkeHi 8 HAYKOBUX ny6nikaLjsax asTopa. ToMy, 88aXal0,
Lo AucepTaujiitHa po6ora WywmaHa Bragucnasa BiktopoBuua «MaremaTuuHe Ta
KOMM'IOTEpHE MOAEN0BAHHA KOHTaKTHOI B3aemogil Tin cknagHoi dopmm», WO
npeacTasieHa Ha 3006yTTA cTyneHa AOKTOPa dinocodii 32 cneujanbHico 113
MpuknagHa MaTeMaTUKa, 33 aKTYafbHICTIO TEMUW, HOBU3HO Ta OBrpyHTYBAHHAM
HayKOBUX pesyabTatis, AKi MawTb AK TeopeTUyHe Ta MPAKTUYHE 3HAYEeHHA,
BiANOBIAAE BCTAHOBNEHUM BUMOram BiANOBIAHO HaKa3y MOH VYkpaiuu N240 Bif
12.01.2017 p. «Tpo 3aTBEPAKEHHA BUMOT Ao obopmneHHA aviceprauji», «Tlopaary



NPUCYMXKEHHA CcTyneHa JAoKTopa ¢inocodii Ta cKacyBaHHA pilleHHA pPa3oBoi
cneujianisosaHoi BYeHOi paau 3aknagy BMLLOI OCBITW, HAayKOBOI YCTaHOBU MNpO
NpucymKeHHA cTyneHAa Aoktopa dinocodii» (MocraHosa Kabinety MiHicTpis
Vipainu Ned4 sig 12 ciuva 2022 p. 3i aminamu 8ig, 21.03.2022), a ii asTop Mywman
Bnagucnas BikTOpoBuY 3acnyrosye NpUCYAMKeHHA CTyneHa AgokTopa dinocodii sa
cneujanbHicTio 113 MpuKnagHa maTemartuia.

PeueHseHT
JoueHT Kadeapu Komn'IoTepHUX TeXHoNOriH

dbakynbTeTy NPUKNAAHOT MaTEMATUKK
JHINPOBCLKOro HaLiOHaNbHOTO YHIBEpPCUTETY
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Mignuc KaHAg. TexH. Hayk,
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