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odiniifHOro OMOHEHTa Ha nncep'rauil‘fmy pobory
Teproxina bornana Iroposuda
«Konuenmpauisa nanpysicenv HA8KOJ0 OMEOPI6 MOHKUX NAACMUH |
UUNIHOpUHHUX 0DO0NIOHOK i3 (PYHKUIOHANbHO-2DA0IEHMHUX MaMePIaiey,
IpeJcTaBieHy Ha 3J00yTTa cTyneHs gokropa ¢inocodii

31 cneniansHOCTi 113 ITpuknanna MaTemaTtuka

AkTtyaabHicTb TeMH aucepramii. Tema guceprauniiiHoi po6otm
Teproxina B.I., € akTyainsHOI0, OCKUTBKH (YHKI[IOHAIbHO-TPANIEHTHI MaTepiain
(®I'M) mMpoKO BHKOPHUCTOBYIOTBCS HAa NpPaKTHLi 3aBAAKH i1X YHIKaJIbHHM
"BJIaCTHBOCTSAM, 33 paxXYHOK SKHX 3 SABIAETBCA MOXUIMBICTh BIUIMBATH Ha
HanpyxeHo-aedopMoBanmii ctad (HIIC) eneMenTiB koHCTpYKLii. JlocmimKeHHS
IUIACTHH 1 000JIOHOK 3 oTBopamH i3 ®I'M mouanocs mopiBHAHO HeaaBHo. Lle
00yMOBJIEHO CKJIQOHICTIO MaTeMaTHYHHX MoJelell 3afa4 Ta HeoOXiZHICTIO
BpaxyBaHHS HEOJHOPIJHOCTI MaTepialiB HpH MNPOBEAEHHI PO3paxyHKIB.
OcobnuBicte ®I'M 103BONIsSIE 3MEHIIUTH KOHLIEHTPALIO HampyXeHb MOOIH3Y
OTBOpIB, 0 € BAXIMBHM 3 TOYKH 30py MILHOCTI i HaAidHOCTI KOHCTPYKII.
Opmnak, mna pporo HeoOximHo migiOpatu napamerpu ®PI'M, fKi [03BOJIATH
3MEHIIWTH KOHIIEHTpaUil0 HalpyXeHb, He BTpadyaloud MilHOCTI, AK Le
BiIOyBaeTbCcs IIpM BHUKOPHMCTaHHI oOJHOpigHMX MartepianiB. IIpexacraBieHa
JMcepTaliiiHa poboTa NpHUCBAYEHAa IMONIYKYy paliOHAIbHHX IapaMeTpiB
BKJIIOYEHb HaBKOJIO OTBOpiB i3 ®I'M, HafgBHICTH SKHUX HO3BOJAE OTPHMATH
3MEHIIEHHA K MaKCHMAaJIbHUX HaIpyXeHb, TaK i xedopMalliif B OKOJIi OTBOpIB.

3p’s30k poGOTH 3 HAYKOBHMH IpOrpaMaMH, IJIAHAMH, TEeMaMH.
Hucepraniiina po6oTa BHKOHyBajlaCh Y BiIIOBITHOCTI- 3 IUIaHAMH HAYKOBHX
JOCHiIPKeHh B NpoOJNIeMHiIH HayKoBO-HOCHigHii JsaGoparopii MimHocTi i
HaZlifHOCTI KOHCTPYKIUii KadeIpun TeopeTHYHOI Ta KOMIT'FOTEPHOI MEXaHiKH
MEXaHiKO-MaTEMATHYHOTO  (akKymbTeTy  JIHIIPOBCBKOTO  HAiOHAIBHOTO

yHiBepcuTeTy iMeHi Onecst ['oHUapa B paMkax nepOro/KeTHHX TeM 1-645-19



«OnTuMizanis Ta JOCHTiIXKEHHA nonemmm HCOlIHOpl,ZIHPIX CTPYKTYyp 3
ypaxyBaHHSM IOSIBH MiKpoaedekKTiB, TplIIIHHOYTBOpeHB Ta OTBOPiB», HOMEP
nepxaBHOi peectparii Ne 01190100642, 2019-2021 pp. Tta 1-657-21 «Po3pobka
METOJIiB MPOrHO3YBaHHS HECy4ol 3JaTHOCTI €JIeMEHTIB KOHCTPYKILiii pakeTHOi
TeXHiki 0e3 BUKOpHCTaHHSA pYHHYIOUMX BHUNpoOyBaHb i BHOIp iX pamioHaJIbHHUX
napameTpiB», HOMep JepkaBHoi peectpauii Ne 0121U109768, 2021-2023 pp.

@opMyJIIOBAHHA HAYKOBOI 3ajJadvi, po3B’si3aHHs fAKOI oJepxkaHe B

aucepranii. Mema Oucepmayitinoi pobomu TONATa€ 'y BCTaHOBJICHHI
palioOHATPHUX MEXaHIYHUX 1 TeOMeTpUYHHUX TMapaMeTpiB  pagiaibHO-
HEONHOPIZHUX BKJIIOYEHb HABKOJIO OTBOPIB Yy TOHKMX IUIaCTHHAaX 1
OIWTHIPHUYHUX OOOJOHKaX, IO HajJa€ 3MOTY 3MEHIIUTH BEIMYHMHY KoedilieHTa
KoHIeHTpauii HanmpyxeHb (KKH).

QU1 JOCATHEHHS Lii€l MEeTH aBTOP BHPIIIMB TaKi 3a0aui:

— po3pobuB MaTeMaTH4Hi po3paxyHKoBi Moaeni mius Bu3HadeHHA HJIIC
IUIaCTHHYATO-000JIOHKOBHX €JIEMEHTIB KOHCTPYKIiH 3 HEOXHOPIAHOCTAMH Y
BUI'JISAJIi OTBOPIB 1 BKIIOYEHD 3 YpaXyBaHHAM BlacTHBOCTelH OI'M;

— po3pobuB MeToAMKY BHU3HaueHHsA mnapametrpiB HJC crpykTypHO
HEONHOPIZHHX TUI 3 pagialbHO-HEONHOPIAHMMH BKJIOYEHHAMH HAaBKOJIO
OTBOpIB NpU MpYXHOMY JAepopMyBaHHI Ha OCHOBI BHKOPHCTAHHA METOLY
CKIHYEHHHX €JIEMEHTIB;

— po3poOUB OOYHCIIOBAIBHI AITOPUTMH 3aIPOIOHOBAHOI METOMMKH
YHCIIOBOTO MOJEIOBaHHS NPOILECIB MPYXKHOro AeOpMyBaHHS IUIaCTHHYATO-
000JIOHKOBHX €JIEMEHTIB KOHCTPYKIIiii 3 oTBopaMH i @I M-BKIIOUEHHAMH;

— mnpoBiB pociimkenHs HJC miacTHHYaTO-000JOHKOBHX €JIEMEHTIB
KOHCTPYKIIIH 3 OTBOpPaMH i pafialbHO-HEOOHOPIZHAMH BKJIFOYEHHSMH HABKOJIO
HHX NpH BapilOBaHHI ME€XaHIYHHX i T'€OMETPHYHHX MapaMeTpiB BKIIIOYEHb:
3acTOoCyBaB pi3HI MozenbHi Marepiad PI'M-BKO4YeHb, 3aKOHHM 3MiHH iX
MOJIyJIsl IPY>KHOCTI, dKOPCTKOCTi Ta BapiaHTH iX po3MipiB, 3 BUBUEHHSM BILIHBY
BKIIOYEHb Ha BennuuHy KKH;

— no6yyBaB emopH i rpadiku po3Noily iHTEHCHBHOCTI HanpyXeHb 3a

IIMPUHOIO BKIIOYEHb, BHABUB 3aKOHOMIPHOCTI IepepO3NOALIy HampyXeHb i



nedopmMalliii B eleMeHTax KOHCTPYKILi#i 3a HAsIBHICTIO BKIIIOYECHB;

— 3/IiliCHUB INOPIBHIBHHH aHANi3 pe3yNbTaTiB YHCJIOBMX PO3PaxyHKiB,

OTpUMaHHX y pasi 3acTtocyBaHHsa OI'M-BKIIOYEHb Ta OJHOPIZHUX BKJIIOYEHB, a

TaKOX 3 BiJOMHMH aHATITAYHAMH PO3B’3KaMH B OKPEMHX BHITaIKaX;

— BHUSBHB i JOCTIAMB 3arajbHi 3aKOHOMipHOCTI NMOBEAIHKH ILIaCTHHYATO-

00OJIOHKOBUX €JIEMEHTIB KOHCTPYKLii 3 KpyrOBHMH OTBOpPaMH 3a HasgBHOCTI

HaBKOJIO HHX palliaJIBHO-HCOI[HOPiﬂHHX BKIIIOY€Hb, BCTAHOBHB paIIiOHaJIBHi 3

touku 30py 3MeHmeHHS KKH wmexaniuHi i reomerpuuHi mapamerpu OI'M-

BKJIIOYCHb.

HaykoBa HOBH3Ha OTPHMaHHX aBTOPOM pe3yJbTaTiB. BBaxaio, mo

HAYKOBa HOBH3HA OACPXKaHUX pCSYJIBTaTiB oJisira€ B HACTYITHOMY©

1.

VY poboti 3anmponoHOBaHO HOBi pO3paxXyHKOBI MOJeJNi BapialliiHMX 3aza4
Bru3HaueHHA HJ[C cTpyKTYpHO HEOAHOPIAHUX TLJI 3 OTBOPaMH 1 pafialbHO-
HEOIHOPIAHMMH BKIIOUEHHIMH 3 ypaxXyBaHHsM BiiacTaBocTeit OI'M.

Po3pobnieHo MeTrogMKy 1 OOYHMCIIOB&IBbHI QJITOPUTMH  YHCJIOBOTO
MOJEIOBaHHA IpPOLECiB IMpYyXHOro naepopMyBaHHA IUIACTHHYATO-

00O0JIOHKOBHX €IEMEHTIB KOHCTPYKIIi#i 3 oTBopamu i @' M-BKIIIOUeHHAMH.

. Bniepiie poss’s3aHo 3azady Bu3HadeHHS HJIC mmacTuH i mumiHApUYHMX

O0OJIOHOK 3 KpYroBUM Ta KBaJpaTHUM OTBOpaMH 1 paJialbHO-
HEOJHOPiJHMMH BKIIOYEHHIMH HaBKOJO HHMX 3 HOBHX MOJEIbHHX
MaTepialiB.

BusasneHo HOBi MexaHiYHi e(eKTH Ha OCHOBI NMPOBEAEHOTrO YHCJIOBOIO i
KOMIT'IOTEPHOTO MOZENIOBaHHA MOBENiHKH IUIACTHHYAaTO-000JOHKOBUX
€IEMEHTIB KOHCTPYKLi 3 KPYroBUMH OTBOpaMH i KinblieBumu OI'M-
BKJIIOYEHHSIMH 3 Pi3HMMH MeXaHiYHHMH i F€OMETPHYHHUMH IapaMeTpaMu
IIpH BUKOPHCTAaHHI Pi3HHX 3aKOHIB 3MiHH MOZYJS INPYXXHOCTi BKJIIOYEHb,
XKOPCTKOCTi Ta BapiaHTiB iX po3MipiB.

IIpakTHyHe 3HaYeHHA OJepsKaHHX pe3yJabTaTiB. Po3pobneHi B poboti

(V]

METOAU H AJITOPHTMH HAaZalOTh 3MOTI'Y IIPOBOOUTH JOCIiKEHHS aAKTyaJIbHUX

3a7lad MEXaHiKH, fKi BHHHKAIOTh B iHXXEHEpHi NpaKkTHLi NpH pOo3paxyHKax

MILIHOCTI HEOJHOPIAHMX KOHCTPYKUill 3 pi3HOMaHITHHMH KOHIEHTPaTOpaMH



HanpyxeHb. Ofep)kaHi 3aKOHOMIPHOCTI BIUIMBY MEXaHIYHHX i I€OMETPHYHHX
XapaKTEPUCTHK OI'M-BKIIOYeHb Ha po3NOAiNn HaHpYXXE€Hb B IUIaCTHHI Ta
O0OJIOHIII MOXXHa BHUKOPHCTOBYBaTH Mg IiABHINEHHS MIiI[HOCTI "Ta npu
NpOrHo3yBaHHi 6e3ne4Hoi poOOTH BiANOBIZHHX KOHCTPYKIi#M B Pi3HHX ramyssax
TeXHiKH, 30KpeMa paKeTHO-KOCMiYHii.

OOG6rpynToBaHicTh i AOCTOBipHICTP HAYKOBHX MNO0JIOXKE€Hb, BHCHOBKIB i
pexoMenaanii, siki 3axmmaloTbes. JlucepramiiiHy po6OTy BHKOHaHO Ha
HAJIe)XHOMY DpiBHi i BOHa BiAmoBimae BCiM BHMoOraM WOAO KBatidikauiiHux
HAyKOBMX Ipalb.

Bsaoicaro, wjo onepxaHi pe3ynbTaTd B JOCTaTHiN Mipi € OOIpyHTOBAaHHMH i
nocroBipHuMH. Lle 3abe3nedyeTscs CTPOriCTIO Ta KOPEKTHICTIO MaTeMaTHYHHX
IIOCTAaHOBOK 3a/lad B MeXax Teopil IpyXHOCTi, ampofauielo po3pobiaeHol
METOAMKM Ha TECTOBHMX 3aJadax Ta Y3TOMKEHICTIO OAep)XaHHX PO3B’iA3KiB i3
BiZIOMHMH B JIiTepaTypi.

OcobucTnii BHecok 3700yBava. Yci pe3ynbTaTd aucepTaliiHoi po6oTy,
III0 BHHOCATBCA HA 3aXHUCT, OTPHMaHI aBTOPOM OCOOHCTO Ta 3a MOro
GesnmocepenHpo0 y4acTio. JlucepTaiiiiHa po6oTa € 3aBEpIIEHHM HAYKOBHM
JOCHi/UKEHH:AM, BHKOHaHHM aBTOPOM BiAIOBIAHO [0 HOro iHAMBiZyalbHOTO
HaBYAIBHOIO IUIaHY. 30KpeMa, AMCEPTAaHTOM npone,uei{o NOIIYyK Ta aHali3
JNiTepaTypHUX JKepell; To6ynoBa MaTeMaTHYHUX MOZEJIEil; YHCIOBE PO3B’I3aHHA
Ta UTIOCTpaLlis Ofep)XXaHHX Pe3yNBTATiB.

CrpykTypa Ta o6csar aucepranii. luceprauiiina po6oTta BKIIIOYa€ BCTYII,
4 po3ninaH, BUCHOBKH, CIIHCOK BHKOPHUCTAaHHMX JKEPEJ Ta JBa AOAATKH.

Y BCTyni NpOBEEHO OIMC aKTYaJIbHOCTi, METH Ta 3aBJaHb, IOCTABICHHX B
po6oTi, il HOBU3HH Ta NPAKTHUYHOI'O 3HAYEHHS.

Y mepumioMy po3fini npoBefieHO orisx npaus 3 Bu3HadeHHs HJIC
IIaCTHHYATO-000NIOHKOBUX ~ €JIEMEHTiB  KOHCTPYKNiH 3 OTBOpaMH  Ta
BKIIOYeHHAMH. IIpoaHani3oBaHO OCHOBHI CIOCOGH 3HM)KEHHS KOHIIEHTpAIlii
HalpyXeHb, iKa BUHHKAE 0013y OTBOPIB, Ta BIUIUB HEOAHOPIAHUX MaTepianiB
Ha HJIC TOHKOCTIHHMX KOHCTPYKIif 3 KOHLEHTPaTOpaMHM HaNpyXeHb.

BukoHaHu# aHaNi3 JliTepaTypHHX JOKepel ILIOAO TEMATHKH JMCEpTamii i



Bim3Haueno, mo npu _gocimimkeHi HJIC  koHcTpykuif 3 pisHHUMH
HEOQHOPIJHOCTSIMH JTOLLIIEHO BHKOpHCTOByBaTH\‘IHCJfSBi METOJH MEXaHiKH.

Y napyroMy po3aii HaBeleHO OCHOBHI TEOpDETWYHiI BIiIOMOCTI 1|
CHiBBiZHOIIEHHA 3 Teopii IUIACTHH i1 OOGOJIOHOK, SIKi BHKOPHUCTOBYIOTHCA IIpH
noOyIoBi MaTeMaTHYHUX Mogneneii. HaBeneHi OCHOBHI piBHAHHS, IO ONMHCYIOTHh
HIAC ToHKMX paXialbHO-HEOJHOPIAHMX IUIACTHH, Ta AITOPHTM pO3B’A3aHHA
Ig)aﬁOBOi' 3aa4i U1 HUX B aHAIITWIHOMY BUIJIALI.

PO3risgHYTO OCHOBHI TIONOXKEHHS METOJy CKIHYEeHHHX €eJIEeMEHTIB Ta
ocobnuBocTi Horo 3actocyBaHHA A aHanizy HJIC TOHKMX HEOTHOPIAHMX
IUTACTHH 1 IWIHAPWUYHHUX 0O6O0JNOHOK. i 3ajay, IO pO3rIAfNAIOTHCA, aBTOP
BHKOPHCTOBYE BapiallifHy IOCTaHOBKY 3aJadi i 3aCTOCYBaHHA  METORY
CKiHYeHHHX eleMeHTiB. HaBeeHO ()yHKLIOHAJI MOBHOI NMOTEHLiaJIbHOI eHepril
nedopmallii CHCTEMH Yy BHIAAKY IUIACTHH Ta OOOJOHOK. 3ampornoHOBAaHO
MaTeMaTH4HI MoOJeni BapiallifHMX 3aAa4 Il BUNAAKY BHKOPHCTaHHSA
(GYHKUiIOHATBHO-TPAliEHTHUX MaTepiaiB.

Y TperboMy po3aijii aAHcepTamii 3aIpOMOHOBAHO METOAMKY i
OOYHCIIOBAIBHUN aJITOPUTM YHCJIOBOTO MOJENIOBaHHS IIPOLIECIB MPYXXHOTO
JepopMyBaHHS TOHKHX IUIACTHH 3 OTBOPaMH i BIJTIOUEHHAMH i3 QYHKIiOHAIHHO-
rpajiicHTHUX MaTepiaiiB. 3a JOMOMOTrOIO Lii€l METOOUKH 3iHCHEHO KOMIT IOTEpHE
MogemoBaHHA 1 ynciaoBui MCE-aHani3 moBeJiHKH TOHKOI MPYXHOI MPAMOKYTHOL
IUIACTHHHA 3 KPYrOBHM OTBOPOM 1 paliajIbHO-HEOOHOPIAHHM KiJIbLIEBUM
BKIIIOYeHHAM. JlOCHi/PkeHO BIUIMB IeOMETPUYHMX i MEXaHIYHHX IapaMeTpiB
BKIIIOYEHHS Ha KOHIEHTpALil0 Halpy>XeHb HaBKOJIO OTBOPY 3a Pi3HHX 3aKOHiB
3MiHH MOJXYJS NPYXXHOCTi (YHKI[IOHATBHO IPafiEHTHOro MaTepiaiy. ABTOPOM
pobOTH 3HifiCHEHO MOpiBHANBHHMI aHalli3 pe3yJbTaTiB M IUIaCTHH 3
BKJIIIOYEHHAMH i3 (YHKI[IOHAIBHO-TPadi€eHTHOTO Marepialy Ta 3 OXHOPIIHHUMH
BKJIIOYEHHAMH. BCTaHOBIEHO, IO 3a HasABHOCTI BKIIOYEHb i3 MEBHHMH
MeXaHiYHUMH BIaCTHBOCTAMH CTa€ MOXXJIMBUM BIUIMBATH HeE JIMIIE HAa BEHYHHY
koedilliecHTa KOHIIEHTpallili HampyXeHb Y IUIACTHHI NOOJH3y JIOKAJIbHHX
KOHILIEHTPaTOpiB HANpy)KeHb, ale i Ha PO3MOAIN HANpYXEHb B3JOBXK LIMPHHH

BKIIIOYEHHs. 3HalIeHi pallioOHaJIbHI MapaMeTpH BKIIIOYEHb B IUIACTHHI, AKi JAIOTh



3MOTy OTPHMATH MEXaHi4HHMH edexT B OKOi KOHLIEHTPaTopa HampyXeHb:
3MEHIIKTH 1 Hallpy>XeHH4, 1 Aedopmarii. |

Bepudikaiiito oxepxaHUX pe3yibTaTiB aBTOPOM pOOOTH MPOBEAEHO A
OKpeMHX BHIAJKiB 3 BiIOMHMH aHAJiTHYHUMH PO3B’I3KaMH.

Y derBepromMy po3aijli HAa OCHOBiI 3anNpONOHOBAaHOI YHCIIOBOI METOAUKH
3NiHCHEHO KOMII'IOTEpHEe MOJIEIIOBaHHA Ta CKiHYeHHoeneMeHTHHH aHaniz HIC
TOHKOCTIHHMX UWIIHAPHYHUX OOOJIOHOK, OCNableHHX KPYTrOBHM OTBOPOM 3a
HasABHOCTI OTOYYIOYOro HOro pajiaabHO-HEOJHOPIHOTO KiIbLEBOro BKIIOYEHHS.
JocnimkeHo BIUIMB pO3MipiB BKIIOYEHHA i3 (QYHKIiOHAIBHO-TPaJi€HTHOrO
Marepialy Ta 3aKOHy 3MiHH HOro MOXYNA MNPYXHOCTI Ha KOHIEHTPALiK
napametrpiB HJIC o6omoHok B okoni orBopy. OTpHMaHO pO3MOALNT
iHTEeHCHBHOCTe# HampyXeHb i JedopMauiii B 30HaX JIOKAIbHOI KOHIEHTpawuii
HalpyXeHb. 3AIHCHEHO MOPIBHAIBHHN aHaNi3 OJep)XaHHX pe3yNbTaTiB yId
MUIIHAPHYHAX OOOJIOHOK i3 BiNMOBIZHUMH JAaHHMH JUIS IUIACTHH. BeraHOoBNIEHO,
IIO 32 BUKOPUCTAHHS palialbHO-HEOJHOPIAHOTO BKIIOYEHHA i3 (PYHKIIOHAIBHO-
rpajiicHTHOr0 Marepialy 3 TIIeBHHMH MEXaHIYHHMH BJIACTHBOCTAMH i
reOMETPUYHHUMH  XapaKTepUCTHKaMH MOXKHa BIUIMBAaTH Ha  KoedillieHT
KOHILIEHTpallli HampyXeHb B IUIaCTHHI ¥ OOOJIOHII MK 3 KpYroBHM, TaK 1 3
HOpSMOKYTHHM OTBOpPaMH.

3HalifIeHO palliOHaNbHi apaMeTpH BKIIOYEHb: 1X HIMPHHY Ta 3aKOH 3MiHH
MOZIYJs TPYXHOCTi, fKi JAIOTh 3MOry 3MEHHIMTH Koe(ili€HT KOHLEHTpalii
Halpy>XeHb B IUIACTHHI H o0onoHui Ha npubau3HO 56%. IlpH HBOMy aBTOpOM
BUSBJIEHO HOBHM MeXxaHIYHUH e(deKT B OKOJIi KOHLIEHTpaTopa HampyXeHb, KU
NOB'I3aHUN 31 3MEHIUEHHAM BENWYHMHH IHTEHCHBHOCTI fAK HampyXeHb, TaK i
nedopmariii.

BucHoBkM mo po6oTi 4iTKi, JIOriYHi i BHIUIMBAIOTH i3 pe3yNbTaTiB
YHCIIOBOrO aHAJIi3y, MPOBEJEHOIO aBTOPOM.

Y nozaTkax HaBeIeHO CIIUCOK IMyOJlikanii aBTopa 3a TEMOIO JUCEpTauii Ta
BiIOMOCTI Npo anpo6awilo pe3y/bTaTiB AUCEPTallii, a TakoX Komito JloBiaxu mpo

BIIPOBaXKEHHS pe3yJIbTaTiB AUCEPTALIHHOI poOOTH.



3ayBaxxeHHd 0 pobGoTi

1. ¥V poboTi po3riasamaroTbCs TiIBKH MOZIeNBHi a)yHKIIiOHaJIBHO-I‘paI[iEHTHi
MaTepiaJii 1 HeMa€e IIpUB’A3KH MO pea.ilbmrx MarepianiB, sKi
BUKOPHCTOBYIOTBCS Y IIPOMHCIIOBOCTI.

2. Y nucepralil BUKOPHUCTOBYIOTHCS TPHKYTHI HIECTHUBY3JIOBi JIarpaHXeBi
CKiHY€HHi €JIEMEHTH JPYTroro CTelleHs, ajie HEMa€ MOSACHEHHs, YOMy came
1Ii esleMeHTH OyJIi BUKOPHCTaHi, a He AKiCh iHIII.

3. ¥V pobori posrnsaanucs BiAHOCHO Maiti oTBOpH. Byno 6 nikaBo no6aunry,
K BKIIOYEHHA i3 (QyHKUiOHAIBHO-TPafieHTHUX Martepianis 6yze
BIUIMBATH Ha KOoe(]ili€eHT KOHIIEHTpAIlil Hanpy>KeHb 3a HAIBHOCTI HEMAITHX
OTBOpIB.

4. V moCTaHOBII 3aJa4i po3riIAfacThcs OOONOHKA 3 OOHUM OTBOPOM. A Ha
NeIKMX DHUCYHKax PpO3NOAUTy iHTEHCHBHOCTI HAIpPyXeHb BHIHO, IO B
000NIOHKaX HAacKpi3HHH OTBip, TOGTO TaM JBa OTBOpH, 30KpeMa Ha
puc.4.7— puc.4.9. Takox y TeKCTi HeMae MOSCHEHHA, YOMy IIpH

po3paxyHKax po3risAaioTeCs ABa OTBOPH, 1 UM Oy/ie AKach BiAMIHHICTE.

HaBesieHi 3ayBakeHHs He BIUIMBAlOTh HA 3alrajibHy MO3HTHBHY OIL(HKY

IMcepTaliitHol po6oTH.

3arajabHuii BHCHOBOK IO AHCepTANiiiHiii po6oTi
BpaxoBylo4uM aKTyaJbHICTh, HOBH3HY, BaXUIUBICTh OJEPKAHHX aBTOPOM

HayKOBHX pe3yJbTaTiB, iX OOIPYHTOBAHICTh i JOCTOBIPHICTH, @ TAKOX LiHHICTH
cOpMyNILOBaHHX TOJIOKEHb i BUCHOBKIB, BBaXalo, IO AMCEpTalliiiHa po6oTa
Tepsoxina bornana Iroposuda «KoHIEHTpalis HanpyXeHb HaBKOJO OTBOPIB
TOHKHMX IUIACTMH i IMIiHAPHYHHX OGONOHOK i3 (yHKI[IOHANBHO-TPafi€HTHHX
MarepianiB», INpeACTaBIeHa Ha 3M00yTTA CTymeHs HOKTopa ¢inocodii 3i
cmemianbHocTi 113 IpuknagHa MaTeMaTHKa BiAnoBizae BHMoOraM, mIO
BHCYBalOTBCS [0 KBaliikaniliHuX HaykoBuX po0iT, ski BcTaHOBIEHi
BignoBinHo Hakasy MOH Vkpaimm Ne 40 Big 12.01.2017 p. «IIpo

3aTBepUKEHHS BUMOT JI0 opopMileHHS aucepraunii», «[IopAmKy mpucymxeHHs



CTymneHs JoKTopa ¢inocodii Ta ckacyBaHHS pillIEHHS Pa30BOi CIIEIiali30BaHO]
BYEHOI pafy 3aKiagy BHIIOI OCBITH, HAyKOBOI YCTAQHOBH PO MPHUCYKSHHS
crynens noxropa ¢inocodii»n (IloctanoBa Kabinery MinictpiB Vkpainu Ne 44
Bz 12 ciuns 2022 p. 3i 3minamu Bix 21.03.2022 p.), a ii aBrop Teproxin Bornan
IropoBrY 3aciayroBye IpuCyIPK€HHsS HayKOBOTO CTyIeHs AOKTopa (imocodii 3i

crnetiansHOCTI 113 INpukiagHa MaTeMaTUKa.

Odiuiiinuii omoHeHT
B.o. nupexropa IHCTUTYTY TeXHIYHOL
MmexaHiku HAH VYkpainu i JIKA Vkpaiuu,

umup [TOILIMBAJIOB
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