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INIEPEIMOBA

Po3podieno npoektHOIO rpymnoro Dizuko-mexanignoro iHctutyty (PMI) im. I'.B. Kap-
nenka HAH Vkpainu.

1. YxBasneno Buenoto pagoro ®MI im. I'.B. Kapnienka HAH Ykpaiau nporokon Ne 9 Bifg
«24» nucronazna 2022 p.

2. Po3poOnnkmu:

I'embapa Oxcana Bonooumupiena — rapanT ocBiTHbO-HaykoBoi nporpamu (OHII), kepis-
HUK TPOEKTHOI TPYIH, JOKTOP TEXHIYHUX HAYK; CTAPIINK HAYKOBHH CHiBPOOITHUK; MPOBITHHUNA
HayKOBUH CITIBPOOITHUK BIJILTY MIITHOCTI MaTepiajiB i KOHCTPYKIIH Y BOJJHEBOBMICHUX CEpe/IO-
Bumax ®MI im. I'.B. Kapnenka HAH Ykpainu.

Anopeiixie Onexcandp €62enouy — JOKTOP TEXHIYHUX HAyK; mpodecop, WieH-Kopec-
nonaeHT HAH VYkpainu; 3aBinyBau xadenpu MexaHiku JIbBIBCHKOT'O HalllOHAJILHOTO YHIBEPCH-
TeTy imeHi IBana @panka.

Caespyk Muxaiino I[lempoeuy — noKTOp (Pi3UKO-MaTEMAaTUYHUX HAYK; Mpodecop; MpoBi-
HUW HAyKOBUW CHIBPOOITHUK BIIAUTy TEOPETUYHUX OCHOB MeEXaHIku pyhHyBaHHS OMI
im. I'.B. Kapnenka HAH Ykpainu.

Cunoeaniox Bikmop [lempoguu — NOKTOp TEXHIYHUX HayK; mpodecop; 3aBiayBad BiAILITy
TEOPETUYHUX OCHOB MexaHiku pyiHnyBanHs @MI im. I'.B. Kapnenka HAH Ykpainu.

leanuuvkuii flpocnas Jlaspenmiiiosuy — TOKTOp TEXHIYHUX HayK; mpodecop; 3aBigyBad
nabopaTopii BTy MIITHOCTI MaTepiaiiB i KOHCTPYKIH y BOJHEBOBMICHUX cepenoBuiax ®MI
im. I'.B. Kapnenka HAH VYxkpainu.

Cupomiok Anopiti Muxaiinosuy — TOKTOp TEXHIYHUX HayK; CTapIINi HayKOBH CIiBpO-
OITHUK; TPOBITHUN HAYKOBHH CIIBPOOITHUK BTy MIITHOCTI MaTepialiB i KOHCTPYKIIINA Y BOJ-
HeBoBMicHUX cepenoBuiax ®MI im. I'.B. Kapnenka HAH Ykpainu.

OHII ¢axiBmiB TpeThoro (0CBITHRO-HAYKOBOT'0) PIBHS BHUIIOI OCBITH 3a CHEIIATBHICTIO
113 «Ilpukmagna marematuka» (cremiamizamis «MexaHika IedOpPMIBHOTO TBEPIAOTO TiJiay)
po3pobiena BianmoBigHO 10 3akoHy Ykpaiam «IIpo Bumry ocsity» Bim 01.07.2014 p. Ne 1556—
VII, IloctanoB Kabinety MinictpiB Ykpainu «IIpo 3atBepmxennst HarionanbHoi paMKu KBalri-
dikarmiit» (31 3MiHamMu, BHeceHUMH 3rigHO 3 IlocranoBammu Kabinety MinicTpiB YkpaiHu Bix
12.06.2019 p. Ne 509, Bix 25.06.2020 Ne 519) Big 23.11.2011 p. Ne 1341, «IIpo 3arBepkeHHs
JlineH31iHUX YMOB TIPOBAKEHHS OCBITHBOI AISUTBHOCTI 3akiaziiB ocBiTw» Bixg 20.12.2015 p.,
«Ilopsinky npUCY/DKEHHS CTymleHs Aokropa ¢imocodii Ta ckacyBaHHS pILICHHS pa30BOi
CremiagizoBaHoi BYEHOI paau 3akKiaay BHUIOI OCBITH, HAyKOBOI YCTAHOBHU IMPO MPHUCYIKEHHS
cTyneHs jgoktopa ¢inocodii», 3aTBeppkeHOoMy noctaHoBoro Kabinery MinictpiB Ykpainu Bin
12 ciuns 2022 p. Ne 44, «IIpo BHeceHHs 3MiH 10 nmoctaHoBU Kabinety MiHicTpiB Ykpainu Bia 23
6epe3ns 2016 p. Ne 261» Big 3 kBiths 2019 p. Ne 283, meronuunux pekomenaaniii «Po3pobien-
Hs OCBITHIX TIporpam. MetoaudHi pekomeHaariin (2014 p.).

OHII Bu3Hauae mepeayMOBU JOCTYITy /10 HaBUAHHs, OPI€HTALI0 Ta OCHOBHHUI (OKyC
nporpamu, oocsar kpeautiB €KTC, HeoOXimHmid Ayis 3M00yTTS OCBITHRO-HAYKOBOTO CTYTICHIO
nokTopa ¢inocodii, mepernik 3aralbHUX Ta crenianbHuX ((paxoBUX) KOMIETEHTHOCTEH, HOpMa-
THBHHM 1 BapiaTUBHUHM 3MICT MIATOTOBKH (haxiBI, cOpMYIbOBAaHUN Y TEpPMiHAX pE3yJIbTaTiB
HaBYaHHS Ta BUMOTH IO KOHTPOJIIO SIKOCTI BUILIOT OCBITH.



1. MPO®LIb OCBITHBOI-HAYKOBOI IIPOTPAMUA

MiArOTOBKHU A0KTOpa ¢istocodii B raiysi TexHiuHux Hayk 3i cnemianabHocTi 113 «IIpukiagna marematuka»

Criaanosi

Omnuc ocBiTHBLO-HAYKOBOI NPOrpaMu

1 — 3arauabHa inpopmanis

IloBHa Ha3Ba HAYKOBOI
YCTaHOBH

dizuko-mexaniyauii iHCcTUTYT iM. ['.B. Kapnenka HAH Ykpainu

PiBeHn BHINOI 0CBiTH

Tpertiii ocBiTHII (OCBITHBO-HAYKOBHI1) PiBEHb, MIEPIINN HAYKOBHMA

Cryninb, mo
NMPUCBOKETHCS

Hoxtop dinocodii

Ha3ssa ramnysi

11 MaremaTnka Ta CTaTHCTUKA

Ha3sBa cneniajabHocTi

113 [IpuknagHa MatremaTuka

Ha3Ba cnemiagizamii

Mexanika 1eopMiBHOTO TBEPIOTO Tija

Odiuiitna HazBa
OCBITHBOI IpOrpamMu

OHII «Mexanika neopmMiBHOTO TBEpOTO TiIay

Tun qunsomy Ta 06csAr
OCBITHBOI IpOrpamMu

OIUHOYHHUHN TUILIOM.
OO6csr nporpamu: 4 poku HaB4yaHHs / 51 kpenut €TKC

®opma HABYAHHA

Ouna

HasaBHicTh Axpenutamiss OHIT npoBomuthcss HarioHanpHOIO areHIfiero 3 3a0e3medeHHs] SKOCTI BHINOI OCBITHU B TOPSAKY,
aKkpeauTanii nepeabaueHoMy 3akoHoM Ykpainu «lIpo Buiry ocBiTy»
uic/piBens Tpertiii (OcBiITHRO-HAYKOBUIT) piBEHb BUIIIOT OCBITH/BOCbMUM KBanmi(ikamiiinuii piBeHs HarioHaapHOT paMKu
p KBamidikarii
IlepenxymoBu HasiBHICTH OCBITHBOTO CTyTIEHS Marictpa adbo OCBITHRO-KBaJi(hiKaIIiHHOTO PiBHS CIICIiaTiCTa.




Menuyna 10BiIKa PO CTaH 30POB’ sl

YMmoBu BeTymy Bu3HavaroThes «IIpaBunamu npuitomy a0 acrnipantypu ®MI im. I'.B. Kapneaka HAH Ykpainuy,
3aTBepKEHUMHU BueHoro pagoro.

Moga(1) BUKJIaAaHHS

YkpaiHCcbKa

InTepHer agpeca
NMOCTIi{HOT0 PO3MillleHHS
OIHCY OCBIiTHbO-
HAYKOBOI IpOrpamMu

https://www.ipm.lviv.ua/aspirantura/aspirantura.php

OcHOBHI NOHATTH
Ta IX BU3HAYECHHSA

I'any3v 3nanb — OCHOBHA MPEAMETHA 00JIACTh OCBITH 1 HAYKH, 1110 BKJIIOYA€E TPYILy CIIOPIIHEHUX CIELiaIbHOCTEH, 32 SKUMU
3IICHIOEThCS TIpodeciitia miaroToBka (crarts 1 3akony Ykpainu «IIpo By ocBiTy»).

€sponeticoka Kpeoumna mpancgepro-nakonudysanivia cucmema (€KTC) — cucrema Tpancdepy 1 HAKOTMYCHHST KPEIUTIB,
10 BUKOPHCTOBYETHCS B E€BPOMNEHCHKOMY MPOCTOPI BHINOI OCBITM 3 METOIO HAJaHHsS, BHU3HAHHS, MiATBEPKECHHS
KBamiQiKamiii Ta OCBITHIX KOMIIOHEHTIB 1 CHpHs€ aKaJeMidHiii MOOLIBHOCTI 3100yBauiB BHUIIOi OcBiTH. CHcTema
IPYHTY€ThCSI HAa BHU3HAYCHHI HABYALHOTO HABAaHTAXXEHHS 37400yBaya BWIOI OCBITH, HEOOXIIHOTO MM JIOCATHEHHS
BU3HAUCHHX PE3yJIbTaTiB HaBYaHHs, Ta 00mikoByeThes Y kpeaurax €EKTC (crarrs 1 3akony Ykpainu «IIpo BUIILy OCBITY»).

Keanighikayis — oiniiiauii pe3ynbTar OIIHIOBAHHS 1 BHW3HAHHS, SIKMA OTPUMAHO, KOJIM YIOBHOBR)KCHA YCTaHOBA
(KOMIIETEHTHUI OpraH) BCTAaHOBWIIA, IIO0 0co0a JOCATIa KOMIIETEHTHOCTEH (pe3ynbTaTiB HaBUAHHS) 3a 3aJaHUMU
craHmapTamu (dactuHa nepima ctatti 1 3akoHy Ykpaiau «IIpo BuIy ocBiTY»).

Keanigixayitina poboma — 1ie HaB4aIbHO-HAYKOBa po0OTa, sIKa MOXKE Tepe0adaTiCh Ha 3aBepIIATbHOMY €Tarli 3100y TTs
MEBHOTO PIBHA BHUIIOI OCBITM JJIsi BCTAHOBICHHS BIAMOBITHOCTI HAOyTUX 3400yBauaMH pe3yibTaTiB HaBUAHHS
(KOMITETEHTHOCTEH) BIMOT'aM CTaHAAPTIB BUIIOL OCBiTH. PopMu KBaTi(iKaLiitHOT poOOTH BKIIIOYAIOTH (HE 0OMEXYIOUHCH
3a3Ha4YeHUM): TUCepTalliiiHe JOCHIKEHHS, MyOMiYHy JEeMOHCTPAIIO (3aXUCT), CYKYIHICTh HAYKOBUX CTaTei, KOMOIHAIIIO
PI3HUX (POPM BHILE 3a3HAYEHOTO TOLLIO.

Keanigixkayitinuti - pieens — ctpyktypHa onuHung HamionambHOT pamMké  KBamiikarmiid, IO BH3HAYAETHCS TIEBHOIO
CYKYTHICTIO KOMIIETEHTHOCTEH, K1 € TUMIOBUMH 7151 KBami(ikariiii JaHOTO piBHSI.

Komnemenmmnicmos — nuHamidyHa KOMOiHallisl 3HaHb, BMiHb 1 MPAKTUYHUX HABUYOK, CIIOCOOIB MUCIEHHS, MPOQECIiHIUX,
CBITOTJIITHUX 1 TPOMAJSHCHKHX SKOCTEH, MOPAJbHO-CTHYHHUX IIHHOCTEH, sSIKa BH3HAYA€ 3JaTHICTh OCOOHM YCIHIIIHO
3MilicHIOBaTH MpOoQeciiiHy Ta MOAaNbIly HABYAIbHY JiSUTBHICTH 1 € pe3yJbTaToOM HaBYaHHsS Ha MEBHOMY PIBHI BHUIIOL
ocBiTH (4actrHa niepma ctarti 1 3akony Ykpainu «I[Ipo Bumry ocBiTy»):

— IHmezpanbHa KoMnemeHmHuicmy — y3araJbHeHUH onmuc KBamidikalliitHOro piBHS, KUl BUpaKa€ OCHOBHI KOMIIETEHT-
HICTHI XapaKTEpPHCTHKH PIBHS IIOJ0 HaBYaHHS Ta/abo mpodeciitHoi mismmpbHOCTI (IMyHKT TpeTiii HamioHansHol paMkn
kBanigikariil, 3aTBepxeHoi noctanooro KabGinery MinictpiB Ykpainu Bia 23 nucronazna 2011 p. Ne 1341);




—  3aeanvHi KomnemewmHOCmi — yHIBEpCalIbHI KOMIIETEHTHOCTI, IO HE 3aJieKaTh BiJ MpeaMeTHOl o0jacTi, aie
BaYUIHBI YIS YCIIIIHOT MOAANBINOI MpodeciiiHol Ta coIiaibHOT MisTIPHOCTI 3700yBada B PI3HHUX Tamy3siX Ta IS
HOTO0 0OCOOMCTICHOTO PO3BUTKY;

— cneyianvHi (paxosi, npeomemni) KomnemeHmMHOCMi — KOMIIETEHTHOCTI, IO 3aJIeXkaTh BiJ MPEIMETHOI 00JIacTi, Ta €
BOKJIMBUMH JJIS1 YCIIIITHOT TPOoQeCiiiHOT AISUTHHOCTI 3a TIEBHOIO CIEIaIbHICTIO.

Kpeoum Esponeticorkoi kpeoumnoi mpancgpepro-naxonuuysanvroi cucmemu (mani —kpeaur €KTC) — onuaMIS
BUMIPIOBaHHs OOCATY HABYAJILHOTO HAaBAHTAXXEHHS 3700yBaya BUIIOI OCBITH, HEOOXiMHOTO [UIsl JOCSTHEHHS
BU3HAYCHUX (OUiKyBaHMX) pe3ynbTariB HaBuaHHA. O6csar ogHoro kpeauty €KTC cranoButs 30 roguH. HaBanTa)keHHs
3a ZICHHOI0 (pOpPMOIO HaBUaHH B acmipanTypi craHoBUTH 30...60 kpenutiB EKTC.

Ocgimns (0c8imHbo-npoghecitina uu 0c8imHbO-HAYKO8aA) NPOSPAMA — CUCTEMA OCBITHIX KOMITOHEHTIB Ha BIATOBITHOMY
PIBHI BHIIOT OCBITH B MEXax CIELIAbHOCTI, [0 BH3HAYa€ BUMOTH JIO PIBHS OCBITH 0Ci0, SIKI MOXYTh pO3MOYaTH
HABYAHHS 32 II€I0 MPOrPaMolo, Mepelik HaBYANbHUX MUCHUILTIH 1 JIOTIYHY TOCTIOBHICTh iX BHUBYEHHS, KITBKICTh
kpeautiB €KTC, HeoOXimgHWUX Uil BHUKOHAHHS Ii€l MpOrpaMH, a TaKOXX OYIKyBaHI pe3yJbTaTH HaBYaHHS
(KOMIIETEHTHOCT]), SIKUMHU IOBHHEH OBOJIOJITH 3/100yBad BiAMOBIAHOrO CTymeHs BHIIOI ocBiTH (ctarra | 3akony
VYkpainu «I[Ipo BuIiLy OCBITY»).

Pezynomamu nasuanns — CyKynHICTh 3HaHb, YMiHb, HABHUYOK, 1HIINX KOMIETECHTHOCTEH, HAOYTUX 0CO00I0 y Tpolieci
HaBYaHHS 3a MEBHOIO OCBiTHBO-Mpodeciiinoro, OHII, ski MoXHa iIeHTH(IKYBaTH, KUTBKICHO OILIHUTH Ta BUMIPSITH
(dactuna nepmia ctarti 1 3akony Ykpainu «[Ipo BUILy OCBITY»).

Cneyianizayis — CKJIajoBa CHEIIaJbHOCTI, IO BHU3HAYAETHCS HAYKOBOIO YCTAHOBOIO Ta IMepeadavae mpodibHy
crierianizoBany ocBiTHbO-Tipodeciiiny yun OHII miaroroBku 3m100yBauiB BUIIOI OCBITH (YacTHHA mepiia cTaTTi 1
3akony Ykpainu «IIpo BUIILy OCBITY»).
Cneyianvuicms — CKIAZ0Ba Taly3l 3HaHb, 3a SIKOIO 3IINCHIOETHCS MpodeciiiHa MiaAroToBka (4acTHHA Tmepina cTarTi |
3akony Ykpainu «IIpo BuILy oCBITY».

2 — MeTa 0CBiTHBO-HaYKOBOI IPOrpaMu

Metorw OHII «Mexanika nedOpMIBHOTO TBEPAOTO Tijlay € MiATOTOBKAa BHCOKOKBATiI(PIKOBAHWX, KOHKYPEHTOCIIPOMOXKHUX, IHTEIPOBAHUX ¥
€BPOMNEHCHKUN Ta CBITOBUN HAayKOBO-OCBITHIH mpocTip ¢axiBIiB cTymeHs IOoKTopa ¢imocodii, 31aTHUX PO3B’sI3yBaTH MpoOieMH pi3HUX cdep
HayKOBOi, BUPOOHNYOI Ta rOCIOAAPCHKOI JisSIIbHOCTI 3a IOOMOT'0I0 CY4aCHUX MaTEMaTUYHUX METOMAIB 1 KOMIT'FOTEPHUX TEXHOJIOTIH 3 ypaXyBaHHSIM
HOBITHIX TE€HJCHIII Ta BUKIIUKIB, TOTPEO CYCHNIbCTBA T4 TIPOMHUCIOBOCTI.

3 — XapaKTepHCTHKA OCBITHBLO-HAYKOBOI IPOrpaMu

IIpeameTHa 06/1acTH
(rajy3pb 3HaHb,
crneniajbHICTh,

lNany3b 3Hanb — 11 «Marematrka Ta CTAaTUCTHKA»
CreuianbHicTts — 113 «IIpuxiiagna maremMaTuka»




cnemiasizanmisi)

Crrertianizaitist — «MexaHika J1e(hOpMiBHOTO TBEPIOTO TiJIay

OpienTanisi 0CBiTHBOI
NporpamMu

OHII opieHnToBaHa Ha OTPUMAaHHS (PYHIAMEHTAILHUX Ta MPHUKJIATHUX 3HAHDb B Tay3l MATEMaTHYHOTO MOJICTIOBAHHS
CKJIaJAHUX (I3UYHUX CHUCTEM Ta MPOIECIB; METOIIB aHAIITUYHOIO Ta KOMII IOTEPHOTO JOCTIIKEHHS HOBHX
MaTeMaTUYHUX MOJICNIeH CKIaIHUX 1HKEHEePHUX cucTeM. MOJKIIMBa Mojaibllla HAyKoBa Ta/ab0 BUKJIaIanbka Kap’epa

OcHoBHMI pOKyC
OCBITHBOI IPOrpaMu Ta
creniasizamii

[Iporpama cnpsimoBaHa Ha HaOyTTs acmipaHTaMU: HAaBUYOK 3 PO3POOKM HOBHMX MoJiesiel 1 METONIB MaTeMaTU4YHOro,
MIPOTPaMHOTO Ta iH(OpMaIliifHOTO 3a0e3MedeHHs Ta MPOBEJICHHS HAYKOBHUX JTOCIIKEHh B MEXaHIIi TBEpOoro nedop-
MIBHOTO Tis1a; (OPMYBaHHS KOMIETEHTHOCTEH, HEOOXIAHUX Ul MPOBEIEHHS BJIACHOIO HAyKOBOT'O JOCIIIKEHHS, MO-
JaBIIOT HAYKOBOI Kap’ €py Ta BUKJIAJaHHS CIICIiaIbHUX JUCLIUILTIH B 00JIACTI MPUKIIATHOT MATEMaTHKH.

OcobauBocTi Ta
BigMiHHOCTI

OcoOnuBICTIO MPOrpaMu € BUKOPUCTaHHS HAMHOBIIIMX Pe3yJbTaTiB (YHAAMEHTAIbHUX Ta MPHUKIATHUX JOCIIKEHb Y
MEXaHiIl TBepAoro AeOPMIBHOTO TijIa, MaTepiaJO3HABCTBA, MEXaHIKA PyWHYBaHHS Ta MIITHOCTI MaTepiaiiB i KOHCTPYKIIN
Ha 06a31 MHMPOKOTro BUKOPUCTaHHS 1H(POpMAIIHHIX TEXHOIOT 1.

AcHipaHTH 3a0XOYYIOTBCSI 10 MPOCIYXOBYBaHHS HABUAJIBHUX AMUCLMIUIIH MOHAJ KPEIUTHUHA MIHIMYyM, 3a3Ha4€HMH Y
nporpami, SIKIIO i€ BIiINOBiNAE IHAWBITyaTbHUM IOCIITHUIBKIM IHTEpPEecaM; BUKOPUCTAHHS PECYpCiB 1 MOXKIMBOCTEH
HepOpMaTbHOI OCBITH, MIXKHAPOJHOTO CTAXKYBaHHS Ta aKaIeMIYHOI MOOLIHHOCTI.

ACHipaHTaM Haaa€TbCA MOKJIUBICTb:

— y4acTi y poOOTi JITHIX IIKiJ, HAPUKJIIAI, OpraHi30BaHUX €BPONEHCHKAM TOBAPUCTBOM 3 IILTICHOCTI KOHCTPYKIIIH
(European Structural Integrity Society (ESIS), https://www.structuralintegrity.eu/), a00 HalliOHAIbHUX HAYKOBUX
TOBApHCTB 31 criemiamizaiiero — «MexaHika 1e)OpMiBHOTO TBEPIOTO TiJIay
(http://www structuralintegrity.eu/TCevents/TC13%20activities Yasniy.pdf);

— ydacTi y KOHKypcax Ha 3100yTTs pi3HOMaHITHUX CTHIICHIIH, TPEMiii, TPaHTIB TOIIO;

— ywacTi y peamizalii MpoeKTiB, TEM ILIOBUX MPOTPaM, FOCIOAAPCHKUX TIOTOBOPIB TOIIIO;

— opieHTanii Ha cmiBpoOiTHUNTBO 3 iHcTUTyTamMu HAH Vkpainu, 3 BimoMum# yKpaiHCBKUMH Ta 3apyOiKHUMH
HiANPUEMCTBAMHU, a TAKOXK YHIBEPCUTETaMH Ta JAOCI1JHULBKUMHU 1HCTUTYTaMH 1HIIMX KpPaiH;

— akaJaeMiyHoi MOOUTBHOCTI (HAaBYAaHHS 3a MPOTpaMaMu aKaJeMiudHOi MOOUIFHOCTi, MOBHE CTa)KyBaHH:, HAyKOBE
CTaKyBaHHS).

4 — IlpuaaTHiCTh BUIIyCKHHKIB OCBITHHO-HAYKOBOI IPOIPaMH /10 NPALEBJIAIITYBAHHA TA M0JAJIbIIOT0 HABYAHHA

IpuparTHicTs 10
NnpaneBJAIITYBAHHSA

PiBenp migroroBku, skuit nepenbagae OHII, BiamoBizae BUMoram 10 BUKJIAJAIlbKUX Ta HAYKOBO-JOCHIIHUX MOCA, a
caMe BIAMOBiJAa€ BUKIAMAIBKIM Ta JOCTITHUIBKIA POOOTI y BHUIMMX HABYAIBHHMX 3aKjafax Ta IOCITITHHIIBKUX
ycranoBax 3rigHo 3 JIK 003:2010 (2310.1 Houent, 2359.1 HaykoBwuii cniBpoOITHHK), HAYKOBUX LIEHTPaX BUCOKOTEX-
HOJIOTIYHMX KOMIIaHi.

IMoganpe HABYAHHSA

VY4acTh y NOCTAOKTOPCHKUX MpOrpaMax; 3100yBaHHSI HAYKOBOTO CTYIEHs JOKTOpA HAyK; MiJBUIIEHHs KBajidikalii B
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https://www.structuralintegrity.eu/

MPOBIAHMX YHiBepcuTeTax, HaykoBux neHTpax HAH Ykpainu Ta BUCOKOTEXHOJIOTIYHUX KOMIAHIsX.

5 — BukjgagaHHs TA OLIHIOBAHHSA

Buxkiaaganus ta

@®opMu HaBUaHHS MaKCHUMAJIBHO HAOMKEHI N0 MPAaKTHYHOI HAYKOBOi MisUTBHOCTI (ceMmiHapH, KoHQepeHIii,

HaBYaHHS KoJIerialibHe OOTOBOpPEHHSI, HAIMCAHHS OKPEMHUX CJIEMEHTIB JUCEpTAIliiiHOT poOoTH). BukinanaHHs 37iiiCHIOETBCS Ha
3acaJax KOJETiabHOCTI, BIAMOBINATBHOCTI, BUCOKOI aKaJeMI4HOi KyJIbTypH Ta aKaJeMiqHOl T00pOYeCcHOCTI.
InnuBigyanbHe HayKoOBE KEpIBHULTBO, MIATPUMKA 1 KOHCYJIbTYBaHHS HAayKOBUM KepiBHMKOM. OTpHMaHHS HaBHYOK
HAYKOBO-TIEIarorigHoi pOOOTH Y HAYKOBHX YCTAaHOBAX Ta BHIIIH IIKOJI.
Bcei quctumnian OHIT 3a0x04yroTh A0:
— Ha0yTTs KOMIIETEHTHOCTEH, OCTaTHIX i1 MPOAYKYBaHHS HOBMX i7eH, PO3B’S3aHHS KOMIUIEKCHMX HpoOJIeM y
npodeciiiniii ramysi;
— OBOJIOJIHHS METOJOJIOTI€I0 HAayKOBOi pOOOTH, HaBUYKAMU Mpe3eHTalii Ii pe3yJbTaTiB PiTHOI Ta 1HO3EMHOIO
MOBaMHU;
— TPOBEJEHHSA CaMOCTIHHOIO HAayKOBOI'O JOCHI/DKEHHS 3 BUKOPUCTAHHSAM pecypcHOi 0a3u IHCTHTYTY, HapTHEpIB,
30KpeMa, LIEHTPIB KOJIEKTUBHOI'O KOPUCTYBAaHHS NpUIaJaMH, 1110 3HaXoaaThes y nianopsakyBanHi HAH yu MOH.
OuiHoBaHHs 3ariKki Ta MUCHBMOBI ICIIATH 3 JUCIAILIIH 000B’I3KOBOI KOMIIOHEHTH.
[TpoMixkHU# KOHTPOIE Y (pOpMi pIYHOTO 3BITY BIAMOBIAHO 0 1HAWBIAYAIbHOTO TIIAHY.
Armpo0artisi pe3yabTaTiB I0CHIKEHb Ha HAYKOBUX KOH(EPEHIIisIX.
[TyGmikariist pe3ynbTaTiB AOCTIIKEHb Y (DaXOBUX HAYKOBHX BUIAHHSIX.
MynbsTuMeaiiiHa Mpe3eHTallis pe3yIbTaTiB UCEPTALIHHOTO JOCTIKEHHS Ha HAYKOBOMY CeMiHapi.
[TyOniunawmii 3aXuCT nucepraiii y crenianizoBaHiid BUSHIH pai.
6 — IlporpamMHi KOMIIETEHTHOCTI
IHTerpajibHa 31aTHICTh PO3B’SA3yBaTH KOMIUIEKCHI MpPOOJIEeMH MaTeMaTHYHOIO Ta KOMIT IOTEPHOTO MOJIENIOBAHHS CKJIAHHUX
KOMIIeTeHTHICTE (G13MYHUX CHCTEM Ta SBHII; MPOBOAUTU AOCHIIHUIBKO-IHHOBAIIIHY AISUIBHICTh, & TAKOX MPAKTUYHE BIPOBAIKCHHS
OTpUMaHUX pe3yJbTaTiB uepe3 HayKoBl1 MyOuiikaiii, MAaTEeHTH Ta aBTOPCHKI CBIAOITBA, BUCTYNU Ha HPOQLIbHUX
MDKHApOJHHX Ta 3aralbHOYKPaiHCHhKUX HAYKOBUX KOH(MEPEHITISX.
3arajibHi 3K1. HaBuku KpUTHYHOCTI Ta CAMOKPUTUYHOCTI. 3aTHICTh pelieH3yBaTu IMyOilikalii Ta Ipe3eHTallli, a Takox OpaTu
KOMIIETeHTHOCTI y4acThb y NpodiIbHUX MIKHAPOIHUX HAYKOBHX KOH(EPEHIIISAX, MPE3CHTYIOUN BJIACHI JOCIIKEHHSI.

3K2. AbGctpakTHe OOIpYHTYBaHHS Ta BUPIIICHHS 3a/lady. 3JaTHICTh OMHCATH BIiAMOBIAHI 3a1adi TaKUM YHHOM, 100
PO3BHBATHU Ta TPaHC(HOPMYBATH HAYKOBI 3HAHHS Ta PO3YMIHHA.

3K3. SxicTh Ta eTH4YHI 3000B’s13aHHs. 3HAHHS CTAHAAPTIB 1 TUITY MUCIICHHS, HEOOX1THUX /Il HAYKOBOTO JTOCIIKCHHS
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Ta OMmyOIiKyBaHHS, BKIIIOYAI0YX KPUTUYHY 0013HAHICTh Ta IHTENIEKTYaJ bHY YECHICTb.

3K4. Komynikamig. 3AaTHICTh NMHCATH, PO3MOBIISATH Ta CIyXaTH PIAHOIO Ta 1HO3EMHOIO MOBAaMHM, INPEICTABIISIOUU
TucepTarliitii 3amadi (haxiBIsiM.

3KS5. IlpamroBaTi caMOCTIHHO; KepyBaTH dYacoM. 3JaTHICTh (OpPMyBaTH TEOPETUYHI Ta TPAKTHYHI HABUYKH,
CKEPOBYIOUH 3yCHUJUISA 1 00’ €HYIOUH pEe3yJIbTaTH PI3HUX JOCIIPKEHb 1 MPEACTaBIAIOYM OCTAaTOYHUN pPE3yNbTaT 10
BH3HAYEHOTO KIHIIEBOTO TEPMIHY.

3K6. MixocobucricHi 3a10HO0cTI. CriBiparis B mpodeciitHoMy cepeoBHIII JIJIs peari3alii 3aBlaHb JOCTIKEHHS (301p
Ta OMPALIOBAHHS JIaHUX, PEICTABICHHS Ta OOrOBOPEHHS Pe3YJIbTATIB).

CrueuniaanbHi (paxosi)
KOMIIETEHTHOCTI

CKl1. baza 3uanb. ['muboki oOrpyHTOBaHI 3HAHHS METOJOJIOTII MaTeMaTHMYHUX MAOCTIIKEHb; JeTalbHI 3HAaHHS
CHeIiaIbHOT 00J1acTi JOCTIPKEHHS B TIO€JHAHHI 31 3HAHHSIMU 3araJIbHOT HAYKOBOT MPOOJIEMAaTHKH.

CK2. [ndopmariiinuii MEHEIXKMEHT. 3JaTHICTh BU3HAYATH, MAaTU JOCTYII, aHAII3yBaTH Ta MOEAHYBATH 1HPOPMAIIIIO 3
PI3HUX JKepel, JOKYMEHTIB Ta TEKCTIB AJisl PO3TJIsAY BIAMOBIAHUX 3a7ad. 3MaTHICTH 3a0e3nedyBaTu 30epeKeHHs Ta
BUKOPHUCTAHHS aBTOPCHKHX TIPAB.

CK3. 3HaHHA pecypciB, TOCTYITHUX JUIS TOCIIPKSHHS B CIICIiaIbHIN 00J1acTi.

CK4. Anaii3 1oOKyMeHTIB. 31aTHICTh 3HAXO/ANUTH, BIIOMPATH Ta IHTEPIIPETYBAaTH MAaTEeMaTHIHI JOCIIHPKEHHS.

CKS. InguBimyanpHe MOCITiIKEHHs. 3[aTHICTH iHINIIOBAaTH Ta BHKOHYBAaTH (iHAMBiqyanbHO ab0 B HAYKOBiil Tpyti)
HAYKOBI JIOCIIIXKEHHSI, 1[0 TPUBOSATH 10 OTPUMAHHS HOBUX 3HAHb.

CK6. Peamizariss pesynbrariB. Po3ymiHHA Ta 37aTHICTH 3aCTOCOBYBAaTH Ha TCOPETUYHOMY Ta TMPAKTUIHOMY DiBHI

pe3yabTaTh AUCEPTALIHOTO JOCTIIKEHHs. 31aTHICTh NepeaaBaTi OTPUMaHi 3HAHHSA Ta Pe3yJIbTaTH JOCITIJUKESHb IS
0ci0, 110 XO4yTh HABYATHUCH.

7 — IlporpamHi pe3y1bTaTH HABYaHHS

3HaHHA

PHI1. Bosnozaitu 3HaHHAMHU Cy4aCHHX METOJIB ITPOBEACHHS JOCIIIKEHb B 001acTI MAaTEMaTUYHOTO Ta KOMIT FOTEPHOTO
MO/ICITIOBAHHS CKJIATHUX 1H)KEHEPHUX CHCTEM Ta SBUIII.

PH2. IlnanyBatu # edekTHBHO MPOBOIUTH iH(OPMAIIITHO-TIONIYKOBY POOOTY B paMKax BIACHOTO IOCIIIKEHHS i3
BUKOPHCTAHHSM YHIBEpCAJIbHHUX 1 CHEliali30BaHUX 1H(OOPMALIMHUX pecypciB KOMEPIMHUX Ta BIAKPUTHUX JDHKEpe
HayKoBOi iH(opMaIlii, 3aCTOCOBYIOUM HAYKOMETPHYHI IIOKA3HUKH 1 BIAMIOBITHE TIpOrpaMHe 3a0e3MeYeHHSI.

PH3. leranpHO po3po0siTH Ta MEPEKOHIMBO TMPE3EHTYBATH TPy KBaTi(iKOBAaHUX TOCIITHUKIB OOTPYHTOBAHUH TJIaH
JOCTIIPKEeHHS AJIs BUPIIICHHS JUCcepTalliHol 3a1a4i.

PH4. 3aBepmmtu opuriHajibHe JOCTIKEHHS, 0 0a3yeTbcs Ha KPUTUYHOMY aHali3l JpKepen Ta 3a0e3NneduTd Horo
HEOOXiTHIUM HAYKOBUM I IIPYHTSM, 30KpeMa, HAYKOBUMHU ITyOJIIKAIlISIMU Y pEleH30BaHUX (DaXxOBUX BUIAHHSX.

PHS. Ilpe3eHTyBaTH pe3ynbTaTd AOCHIKEHHS B HAYKOBOMY KOHTEKCTI, YCHO Ta NHCbMOBO, Y ()OpMi HayKOBHX




ceMiHapiB Ta MyOITiKamii.
PH6. IlpencraBisatu cBOi pe3yabTaTh TOCIIIKEHHS 1HO3EMHOIO MOBOIO.
PH7. T'otyBaTu nia0ip Martepiaiy ais myOsikamii H#oro y ApyKOBaHOMY BUJaHHI UM y €JIEKTPOHHOMY (opMaTi.

PHS. 3HaHHA OCHOBHHMX MOJJIMBOCTEH HAyKOBOI CIIiBIpami, (GOpMH Mpe3eHTauii BIACHUX pe3yJbTaTiB JaJsd
CHEIIAJICTIB Y BJACHIN YM CYMIXKHIN 001aCTsIX TOCIHIIPKSHHS.

VMiHHs PH9. EdexktuBHO TUTaHYyBaTH dYac Uil OTPUMAHHS HEOOXITHMX pPE3yJbTaTiB, IO IMMIATBEPKEHO BiIMOBIIHUM
3BITYBaHHSAM Ta OCTaTOYHUM 3aXHCTOM.
PH10. AprymentyBaTu BHOIp METOAIB pO3B’S3yBaHHsS CIeIialli30oBaHOI 3a/Jayl, KPUTUYHO OILIHIOBATH OTpPUMaHi
pe3yNbTaTu Ta 3aXULIATH MPUIHSITI PIILIEHHS.
PH11. 3nilicHIoBaTH TOIIYK, aHAJII3YBATH 1 KPUTHYHO OI[IHIOBATH 1H(GOPMAIIIIO 3 PI3HHUX JKEPEI.
PH12. Busnauatu 1iHHICHI Ta €TWYHI 3acaayd HAYKOBOI MISUIBHOCTI W KEePyBaTHUCh HUMHU Yy BIIACHOMY JIOCIHIKEHHI.
PH13. CamocCTiiiHO BUKOHYBaTH HAayKOB1 JOCTI/DKCHHS Ta 3aCTOCOBYBATH JOCIIIHUIIBKI HaBUYKHU 3a MPOQeCciifHOI0
TEMaTHUKOIO.

Komynikauis PH14. Bmits BiIbHO CHIJIKYBAaTUCS B iHIIOMOBHOMY CEPEJIOBHIIII Ha MPOQeciiiHOMY Ta COLiaTbHOMY PiBHSIX.

PHI15. Bmitu [ocTynmHO, Ha BHCOKOMY HAayKOBOMY pIBHI JOHOCUTH CydaCHI HAyKOBI 3HaHHS Ta pe3yjbTaTH
JoCTiIKeHb A0 npodeciitHoi Ta HenmpodeciitHoi ayaAuTopii.
PH16. Bononitu HaBUYKaMH yCHOI 1 TMCHbMOBOI MPe3eHTallll pe3yJIbTaTiB JOCIIHKEHb IePKaBHOIO Ta IHO3EMHOI0 MOBaMHU.

PH17. TlpenctaBisit pe3yibTaTd HAyKOBHX MOCIIKEHb 4depe3 myOumikaiii y (axoBHX PeleH30BaHMX BUIAAHHSIX, B
TOMY YHCIIi, BHECCHHUX J0 HAyKOMETpUYHUX 0a3 manux (Hampukiad, Scopus, Web of Science Torno).

ABTOHOMIA i

PH18. 3naTHicTh yCBiIOMIIIOBATH HEOOXITHICTh HABUYAHHS BIPOJOBX YCHOTO KUTTS 3 METOIO MOTTUOJIEHHSI HAOyTHX
Ta 3100y TTS HOBUX (PaXOBUX 3HAHb.

BiNOBiZAJBHICTH
PH19. JlorpumyBaTHCh €THYHUX HOPM, aBTOPCHKOTO TpaBa Ta HOPM aKaJeMiuyHOi JOOPOYECHOCTI MiJ Yac HayKOBHUX
JOCTIIKeHb, TIPe3eHTAallll pe3ybTaTiB, Y CBOIH HAyKOBO-TIEaroriuHii AisSUIBHOCTI 3arajioM.
PH20. ITpoBaguT HayKOBO-IIeAaroriuny poOoTy y BiIMOBIAHOCTI A0 MiKHAPOJHUX CTaHIAPTIB.
8 — PecypcHe 3a0e3ne4eHHs peasi3anii nporpamMmu
Creundivni BinmoBigHO 10 KaJpoBHX BUMOT MO0 3a0€3MeUeHHs MTPOBAKCHHS OCBITHROI MisUTHHOCTI JJIsl BIATIOBITHOTO PiBHS BH-
XapaKTepUCTHKH moi ocBitu (nomatok 2 po JlinewsiiHuX ymoB), 3arBepaxkeHux IloctanoBoro KabGinery MinicTpiB YkpaiHu Bifj

KaJpoBOro 3a0e3neyeHHs

30.12.2015 p. Nel187.

o Buknamganas Ha OHII 3any4eni BukiIagadi 31 3HAYHUM JTOCBIJIOM HAYKOBOI i TIEIAarorigyHOi JisUIBHOCTI Ta BUCOKOIO
HayKOBOIO KBaJi(hiKaIli€ro.




Cnenudiuni BiamoBigHO 10 TEXHOJIOTTYHUX BHMOT IIOJ0 MaTepiaibHO-TEXHIYHOTO 3a0€3MeYeHHs] OCBITHROI AISUTBHOCTI BIATIOBI-
XapaKTepHCTHKH HOro piBHA BHIIOI OCBITH (mozatok 4 no JlinewsiiiHux ymoB), 3arBepakeHux IloctanoBoro Kabinery MiHicTpis
MaTepiajabHO-TeXHIYHOT0 VYkpaiau Big 30.12.2015 p. Ne 1187.

3a0e3neYeHH

Cnenudiuni BianoBigHO 10 TEXHOJOTIYHUX BHMOT IOJ0 HABYAIBHO-METOJAMYHOIO Ta 1H(POpPMAIIHHOrO 3a0e3NeYeHHs OCBITHHOT
XapaKTePHCTHKH AiAABHOCTI BIIMOBIIHOIO PiBHS BHUIIOI OCBITH (HoxaTok 5 no Jlinensiiinux ymoB), 3aTBepkeHux Iloctanosoro Ka6i-
indopmauiiito- HeTy MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187.

METOIHYHOI0

3a0e3meYeHHs

9 — AkageMiuHa MOOILHICTEL

HauionanbHa kpeguTHa
MOOIJIBHICTD

HarionansHa kpeauTHa MOOLIBHICTD 3M1HCHIOETHCS BIAMOBIAHO 10 MUKIHCTUTYIIIHUX yrof 13 3BO Ta akageMiyHUMH
iHctutyramu HAH VYkpainu npo BcTaHOBJICHHS HAYKOBO- 1 HAYKOBO-OCBITSIHCHKUX BiTHOCHH JUTSI 33JI0BOJICHHS TIOTPEO
PO3BHTKY OCBITH 1 Hayku, Hampukiaj 3: HamionanmbHuM yHiBepcuTeToM «JIBBIBCHKA IMOMITEXHIKa», HarlioHaIBHIM
yHiBepcuteToM iMeHi I[BaHa ®panka, HamioHaabHMM JICOTEXHIYHUM YyHiIBepcHUTeTOM YKpainu, HarioHanpHUM
YHIBEpPCUTETOM «3amopi3pka MoiTexHika», [HcTuTyTOM mpobiem MmarepianodHaBcTBa iM. [.M. ®pannesnua HAH
VYxpainun, [HcTHTyTOM HanTBepanx marepiani im. B.M. bakynst HAH Ykpainu ta iH.

JIo KOHCYNbTYBaHHS TpH BHKOHAaHHI HAayKOBOi POOOTH 3400yBadiB MOXYyTh OyTH 3ailydeHi NpoBimHI (axiBii
yHiBepcHUTeTIB YKpainu, iHcTUTyTiB HAH Ykpainu Ha ymMoBax 1HAMBITyaJIbHHUX TOTOBOPIB.

HarmionanesHa kpeauTHa MOOUTBHICTH (HaBUaHHS 3a MporpaMaMu akaJeMiqHOi MOOUIBHOCTI, HAYKOBE CTa)KyBaHHS)
MOKe 3a0e3leuyBaTUCh TPAHTOBOIO MiATpuMKow (Hampukian, HAH, MOH, A®®/] uym iHmmx opraHizamii) 4u
peai3oByBaTUCH Mij] YaC BUKOHAHHS HAYKOBO-IOCIITHUX POOIT 3 OpraHizalisiMi-IapTHEPaMHu.

[lepezapaxyBaHHsl KpeAWTiB, OTPUMAHUX B IHIIMX YCTaHOBaX YKpaiHM Ta 3apyODXKKs, 32 YMOBM BIANOBIAHOCTI iX
KIJIBKOCTI, 3JIHCHIOETHCS BiAMOBIIHO 0 JIF0YOT0 3aKOHOJaBCTBA.

MixknapoaHa KpeauTHa
MOOLIBHICTH

MixHapoaHa KpeauTHa MOOIUIBHICTH (HABYaHHS 3a MporpaMaMu akaJeMiyHoi MOOITBHOCTI, MOBHE CTa)KyBaHHS,
HAYKOBE CTa)KyBaHHS) 32 paXyHOK I'DAaHTOBOI MiATPUMKH 4M OillaTepasbHUX MPOEKTIB (mporpam) (Hampukian, HAH,
MOH, JO®/], mixHapoaHUX (OHIIB UM IHIIUX OpraHizaliii).

MikHaponHa HaykoBo-TexHiyHa criBnpansg OMI im. I'.B. Kapnenka HAH Ykpainu npoBoanTbCS Ha MiICTaBi ABOCTOPOH-
HIX YOl B TalTy3i HAyKH, a TAKOX Yepe3 CITUTbHI eKCTIEPUMEHTAIBHI TOCHIDKSHHS 3 TPOBITHIMH 3aKOPAOHHIMHU HAyKOBH-
MU LIeHTpaMu. HamarompkeHo criBmpaiiio 3 HaykoBuMH 3akiagamu LlentpansHoi €Bporu (Opanii, Himewunnu, [Tonbi,
Icmanii), a Tako 3 MekcHKoro. 28 CHiBpOOITHUKIB IHCTUTYTY € WieHaMHu CBPONEHWCHKOTO TOBAPHCTBA 3 ILTICHOCTI
koHcTpyKLii (European Structural Integrity Society (ESIS), https://www.structuralintegrity.eu/), 16 — MixkHapo1HOT opraHi-
3alliil iIHKEHEPIB Y raly3i eJICKTPOTEXHIKHU, PaTiOeIICKTPOHIKU Ta pajioenekTporHoi mpomuciioBocti (Institute of Electrical
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and Electronics Engineers (IEEE), https://www.ieee.org/). Ha 3aramn, 48 mpalliBHUKIB iHCTUTYTY € WICHaMH Mi>KHAPOIHHX
HAyKOBHX OpraHi3aliii, o 3HaYHO MOJIETIIYE OpTraHi3alliio MIXKHAPOTHOI KPETUTHOI MOOUTEHOCTI.

[TepezapaxyBaHHs KpEOWTIB, OTPUMAHMX 3aKOPJOHOM, 3a YMOBH BIJMOBITHOCTI iX KUIBKOCTi, 3MIMCHIOETHCS
BiJIMTOBIHO JI0 AIFOYOTO 3aKOHO/IaBCTBA.

HaBuyanusa iHO3eMHHX
3100yBa4iB BUIIOI OCBITH

HaBuaHHs 1HO3€MHUX acmipaHTIB MPOBOAUTHCS HA 3arajibHUX YMOBax abo 3a iHIuBiIyanbHUM rpadikom. Buknaganus
TEeP’KaBHOIO MOBOIO.
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2. MEPEJIK KOMIIOHEHTIB OCBITHBOI-HAYKOBOI ITIPOTPAMUA

) . . . . . . Kinekicts KinpkicTs rogun ®dopma
Kon KomnoneHTr ocBITHBOI TporpaMu (HaBYajIbHI Kinbkicts Kinbkicts o .
. . e . ayJIUTOPHUX | Ha CaMOCTiNHE I1JICYMKOBOI'O
JUCLUIUTIHM | JUCUMIUIIHY, IPAKTUKHU, KBamipikamiiHa podoTa) KpPEINTIB rOJUH
TOJUH BHBUYCHHS KOHTPOJIIO

I. O00B’s13k0Bi (HOPMATHBHI) KOMIIOHEHTH OCBITHBOI-HAYKOBOI IPOrpamMu

Temamuunuii 610k 1.1: «I ymanimapro-Haykosa niocomoexkay
Cnpsimosanuil Ha HAOAHHS ACNIPAHMAM ONMUMATLHUX 3HAHb MA HABUYOK, HEOOXIOHUX OJisl 30TUCHEHHSI MOA0OUMU 84eHUMU NPOGeCiliHo20
HAYK08020 NOUWLYKY, KPUMUYHO20 AHANI3Y Mamepiany ma CUHmMe3y 8UBANCEHUX 00TPYHMOBAHUX i0ell

301 dinocodis 4 120 64 56 [cnut

302 IH03e1}/1VHa MOBa 33 (baxoBUM CpSIMYyBaHHAM 7 110 140 70 Temur
(anTmilicbKa, HiMEIbKa, PpaHITy3bKa)

L . . 3amik

303 Opranizanis HayKoBOI JISJIbHOCTI 6 180 64 116 Temmur

304 OcCHOBU nearoriyHoi AisiIbHOCTI 3 90 40 50 Icnut

305 HaykoBo-neaaroriuna npakTuka 4 120 120 3anik

Temamuunuii 610k 1.2: «Ilpogeciiino-naykosa niocomogray

Cnpsamosanuii Ha HAOAHHA ACHIPAHMAM NO2IUDNIEHUX 3HAHbL 8 2aY3AX MAMeMaAmuiHo20 MOOel08AHHs NPOYeCi8 PYUHYB8AHHSA Mamepianie 6
azpecusHux cepedosuyax, MamemamudHux Memooie MexaniKu pyuHyeants, izuko-mamemamuyHux mooenel 3apoo0dceH s ma NOUUPEeHHs MPiuH
6 Mamepianax i 6upod.ienHs HeoOXIOHUX 6MIHb MA HABUKIE CAMOCMILIHOI HAYKOBOI JiANbHOCMI, NPOOYKYB8AHHS HOBUX 10ell npu noOy008i 6i0N0BIOHUX
Mamemamuyrux Mmooenel MeXauiku 0epopmieHoc0 meepooco mina ma ix O0O0CHIONCeHHs 3 BUKOPUCIAHHAM MAMeMamuyHo2o anapamy ma
PIZHOMAHIMHUX NPOSPAMHUX 3AC00I8.

bnox opienmosanutl ha nocnubnene uUUEHHs MAMEMAMUYHUX Memooie, SIKi WUPOKO 3ACMOCOBVIOMbCSL 8 PI3HUX 2ANY35X TH0OCLKOL OIIbHOCHI,
30Kpema, NpUpoOOHUYUX mMa KOMN 10OmepHUx Haykax. /lana npozpama opienmosana Ha Ni020moekKy gaxieyis, 30amHux 00 AKICHO20 aHANI3Y,
n00Y008U PIBHOMAHIMHUX CKIAOHUX MAMEeMAMUYHUX MoOelell ma Npo8eOeHHs. MOYHUX DO3PAXVHKIE, Gaxieyis, 30amHux 00 3ACMOCYSAHHS.
MaAmemMamuyHo20 anapamy 8 NPUPOOHUYUX, THHCEHEPHUX A KOMN TOMEPHUX HAYKAX.

Meroay BH3HAYECHHS 3QJIUIIKOBOTO  pPECypcy
I101 €JIEMEHTIB KOHCTPYKIIHM 3a il (i3UKO-XIMIYHHUX 2 60 40 20 Icnut
(dhakTopiB

MeTon CKIHYEHHHUX €JIEMEHTIB Yy  MeXaHili

1102 .
pyHHYBaHHS

2 60 40 20 Icur
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®di3uKo-MaTeMaTHYHI  MOJENI 3apOJDKEHHS Ta

103 . . 2 60 40 20 [cnut
MOLIMPEHHS TPIIIUH B MaTepianax

o4 CDISI/IK?I Ta MEXaHiKa MillHOCTI 1 pyHHYyBaHHs ) 60 40 20 P
MaTepiaiB

I105 HaykoBuii ceminap 4 120 64 56 3anik

I1. BapiaTuBHa CKJIaI0Ba OCBITHHOI-HAYKOBOI IPOTrpamMu

Bapiamusna cknaooea OHII ¢hopmyemuvces 3 ypaxy8anHam Cyu4achux 8imyu3HAHUX ma C8IMosux meHOeHyil poO36UmMKY MamemMamuidnux meopiu
V eany3i Mexauiku 0eghopmisHo20 meepoo2o mina, aKmyaibHUX NPUKIAOHUX 3A0ay Y YUX 2any3X ma iHOUBiOyaibHUX 0C8IMHIX 3anumis acnipaHmie.
Bapiamuena cknadosa cmeopioe nepedymosu ons ioobpadicents y 3micmi OHII ocobausocmeti 8y36KonpoghinbHoi niocomosku 6 mexicax oopanux

OUCYUNTIH, a 207108He — 01 Oughepenyiayii ma iHOusioyanizayii nio2omosku acnipanmia.
Bapiamuena wacmuna OHII sxnrouace 6 cebe 10 naguanvHux OuCyuniinu, 3 aKux acnipanm ooupae 0Jisi HA84aHHs 4 OUCYuniiHu.

MeToa CHHTYJISIpHUX IHTErpaJIbHUX PIBHSHB y JBOBHU-

BO1 . . 3 90 40 50 Icout
MIpHHUX 3aJia4ax Teopii MpyKHOCTI
[IporHo3yBaHHs Ta AlarHOCTUKA IIJIICHOCTI KOHCTPYK-

BO2 borHosyBa AIArHOCTHKA 11 py 3 90 40 50 Ternut
il 3 MO3UIIN MeXaHIKH PyHHYBaHHS
[ToOynoBa MaTeMaTHYHUX MOJEIECH ISl OI[IHIOBAHHS

BO3 BIUIMBY BKJIFOUEHb HAa CTAaTUYHY Ta LUKIIYHY MIIHICTh 3 90 40 50 Icur
CTPYKTYpPHO HEOIHOPITHUX MaTepiaiiB

BO4 ®i3uKo-xiMiyHA MEXaHiKa MaTepialiB 3 90 40 50 [cnut

BO5 [IpyxHO-IIacTUYHI 3a7]aul MEXaHIKU pyHHYBaHHS 3 90 40 50 [cnut

BO6 KpaﬁqBi ’T‘zaz[aqi (b13UKHU MIITHOCTI Ta MIACTHYHOCTI 3 90 40 50 p—
MarepiajiB

BO7 MaTeMaTHqu MOJIE/IOBAHHSI npo@neMH ' 3 90 40 50 Temur
3TIKOBYBaHHS TPIIMH Y Ae(hOPMIBHUX TBEPAMUX Tijdax

BOS Q?ianHi OCHOBHM Ta METOIU TEXHIYHOIO 3 90 40 50 p—
J1arHOCTYBaHHS
CTpyKTypHaA MEXaHIKa pyHHYBaHHA Ta eKCIUTyaTaliiina

BO9 TPYKTYD pyHHy yatan 3 90 40 50 Tenur

Jerpajailisi MaTepiais
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TexHivuHa TIarHOCTHKA MaTepianiB, BUPOOIB 1

BO10 . . 3 90 40 50 Ienur
€JIEMEHTIB KOHCTPYKIIii

Temamuyunuit 6ok 1.1: 24 220 168 A2

arambHuit 00CAT | 1y yanimapro-nayxosa niozomoskay

000B’I3KOBHX .

KOMITOHEHT T eMamuqftvuu O10K 1.2:. 12 360 994 136
«IIpogpeciti-nayrosa niocomoskay

3aranbpHUM 00CST BapiaTUBHOI CKIIA0BOT 15 450 200 250

Saranpauii oocar OHIT 51 1530 732 798
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3. CTPYKTYPHO-JIOI'TYHA CXEMA
MiArOTOBKHU acmipaHTa crneniajbHOCTI
«I[Ipukaagna matemaTukay (cnemianizanis «MexaHnika ne¢opMiBHOr0 TBepaOro Tijiay)
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4. HAYKOBA CKJIALOBA

HaykoBa ckmamoBa OHII mporpamu mnepeadadae TpOBEACHHS acMipaHTOM BJIACHOTO
HAYKOBOTO JOCTI/PKEHHSI TiJ KEPIBHUITBOM OJHOTO ab0 JBOX HAayKOBUX KEpIBHHKIB Ta
o OpMIICHHS HOTO PE3yIbTaTIB y BUTIIAI JUCEPTAIIii.

HayxkoBa ckimamoBa nepeabayae Taki BUIU AisUTBHOCTI:

"  [POBEICHHS HAYKOBOTO JOCIIKEHHS Ta O(OPMIICHHS JUCepTaIlii;

"  ONpPWIIOAHEHHS Pe3yJbTaTiB HAYKOBOTO IOCTiKEHHA (OmyONiKyBaHHS CTaTeil, ydacTb y
KOH(epeHIisx);

* arecTaiis (3aXUCT IUCepTallii).

HaykoBa ckmagoBa OHII odopmisieTbess y BUTISAI 1HAWBIAYadbHOTO IJIaHY HAyKOBOT
poboTu acmipaHTa, MOTOJKYEThCs 300yBayeM 3 HOro HayKOBUM KepiBHUKOM, rapantom OHII,
3aTBEPKYETHCS BUEHOIO PAJIOI0 1HCTUTYTY, 1 € HEBIJ €MHOI0 YaCTMHOIO HABYAJIBHOTO IUIAHY
acmipaHTypu. [HIUBiZyanbHUH TUTaH HAyKOBOI pPOOOTH € OOOB’SI3KOBUM JJIsi BUKOHAHHS
3m00yBadyeM CTyIeHs JTOKTopa (imocodii 1 BUKOPUCTOBYETHCS [IJISl OIIHIOBAHHS YCITIIIIHOCTI
3aIIaHOBAHOI HAYKOBOI POOOTH Tij] Yac IMIOPIYHOTO 3BITY HA CEMiHApax BIAJLTY Ta IHCTHTYTY.

HaykoBo-gociigna po6oTa BUKOHY€ETHCS 11T KEPIBHUIITBOM HAYKOBOT'O KEPIBHUKA, KU
Mae MpaBo KOPETyBaTH Xij JTOCIiKEHHS, HeCe BIAMOBIAAMbHICTD 3a MIATOTOBKY 37100yBaya CTy-
neHs JokTopa (imocodii, cBoeyacHy peanizalliro HUM €TamiB JucepTarliiHoi poOoTH Ta ii AKICTb.

3m00yBay BUIOI OCBITH CTYIEHS JOKTOpa ¢inocodii HABYAETbCSA CAMOCTIMHO 31HCHIO-
BaTH HAyKOBUU TOIIYK, 30MpaTH Ta aHAII3yBaTH JUKEpEIbHY 0a3zy MOCTKEeHH, (HopMyItoBaTH
npo0aeMy poOOTH, OOUpaTH aJeKBaTHI METOJH TEOPETHYHOTO Ta CEKCIEPUMEHTAIBHOTO JIOCIIi/I-
JKEHHS, IPOBOJIUTH JOCIIITHUIIBKY MisUTHHICTH Ha BCIX HOTO eTamax, 0OpoOJIsITH 1aHl Ta BUKOPHC-
TOBYBATH iX JUIs IEPEBIPKU OCHOBHHUX TINOTE3 AUCEPTAILil.

OO60B’13K0BOIO YaCTHHOIO HaykoBoOi ckiaaoBoi OHII € miaroroBka ta myO:ikaiis HayKo-
BUX CTaTell B )KypHajlax, IO BXOJATh MO0 HAyKOBOMETpUYHMX 0a3 nmaHux Scopus uu WEB of
Science, ¢axoBHX BHJIaHHSX, BUCTYIIH Ha HAyKOBUX KOH(pEpeHIisX, (axoBUX ceMmiHapax, IIKO-
Jax, CHMIO31yMax.

[ligroToBka B acmipaHTypl 3aBEpIIYETHCS HAJAHHSM BHUCHOBKY PO HAyKOBY HOBH3HY,
TEOPETUYHE Ta MPAKTUYHE 3HAUCHHS Pe3yJIbTaTIB AUCEpTAIlil.

Pik min- . . .
3MiCT HAyKOBOi poOOTH acmipaHTa dopma KOHTPOJIO

TOTOBKH

1 BuGip Ta 0O0rpyHTYBaHHS TEMH HAyKOBOTO JTOCIKEHHSI, BU3-
HAYCHHS METH Ta 3aja4 JOCIIDKCHHS, 00 €KTy Ta MPEaMETy 3aTBepKEHHS  TEMH
JOCIIKEHHS, CTPOKIB BUKOHAHHSA Ta 00CATY HayKOBUX POOIT; | nucepTamii Ta iHIuBi-
SAIMCHCHHA aHali3y CY4YaCHUX IIOIIAAIB Ta IMAXOAIB 3a AyalIbHOrO ILIaHy po-
00paHuM HAIpPSAMOM, PO3POOKa METOMOJOTIT MPOBENEHHS I0C-| GOTH ~ acHipaHTa Ha
JDKEHHS. nepiui pik. 3BiTyBaH-
ITizroroBka Ta MyOiKallisl He MEHIIE OJHI€l CTATTi y HAyKO-| HA IIPO XiJl BUKOHAHHS
BUX (DAaXOBHX BUJIAHHAX YKpaiHH 200 32 KOPJOHOM 3a TEMOIO | IHIMBIIYaTLHOTO ILIa-
JIOCHIIPKEHHS; y4acTh y HAYKOBUX 1 HAyKOBO-TIPAKTHYHHX| HY acllipaHTa.
KOH(EPEHIISX 3 MyOITIKAIIIEI0 TE€3 JOTOBIICH.

2 [IpoBeneHHsT HAYKOBOTO IOCIIIKEHHS, IO Hepe;[6aqa€ mpo- 3aTBepI[)KeHH$[ 1HINBI-
BEJICHHA EKCIIEPMMEHTAIBHUX JIOCTIDKEHb Ha J1ab0paTop-| nyanbHOro INIaHy po-
HOMY OOJIaJIHAaHHI Ta TEOPETHYHUX JOCITIIKEHb. 0oTH acmipaHTa Ha
ITizroroBka Ta MyOiKallisl He MEHIIE OJHIi€l CTATTi y HayKo-| APYTHH piK. 3BiTyBaH-
BUX (DAaXOBHX BHIAHHAX YKpaiHH a00 32 KOPJOHOM 3a TeMOIO| Hs TIPO XiJI BUKOHAHHS
JOCIiPKEHHS; y4acTh Y HAYKOBUX 1 HAYKOBO-TEXHIYHUX KOH-| IHIMBIIYaIbHOIO ILIa-
(depeHIisnx 3 myOmKaIi€eo Te3 TOMOBIACH. HY aCIIpaHTa.

16



[TpoBeneHHS HAyKOBOTO JOCHTIDKEHHS, IO Mepeadadae mpo-
BEJICHHS CKCIIEPUMEHTAIBHUX JIOCTIHKEHb Ha JIAOOpaTOPHO-
My 00JIaTHaHHI Ta TEOPETHYHHUX JIOCIIIPKEHb.

[TinroroBka Ta myOmiKaIlisi HE MEHIIE OJHIET CTATTI y HAYKO-
BUX (haXxOBUX BUJIAHHAX YKpaiHu a0o 3a KOPIOHOM 3a TEMOIO
JIOCTTIDKEHHS;, y4acTh Y HAyKOBHUX 1 HAYKOBO-TEXHIYHUX KOH-
(bepeHIisax 3 myOiKaIli€o Te3 J0NoBiAeH.

3aTBepKCHHS 1HIWBI-
QyaJIbHOTO TUIAHY PO-
00T acmipaHTa Ha
TpeTiii pik. 3BITyBaHHA
MIPO XiJl BUKOHAHHS 1H-
JIMBITyallbHOTO IUIaHY
acrmipaHra.

OdopmiieHHsT pe3yNnbTaTiB JOCHIKEHb Y BUTTISI AUCEpPTALlii.
OTpuMaHHS TOKYMEHTIB, SIKI MIATBEPIXKYIOTh IPAKTUYHY I[1H-
HicTh poboTh. [IpoBeneHHs ceMiHapiB BiAMOBITHUX M1IPO3Ii-
JIB Ta 3aCi1aHHsI BYEHOI paay IHCTUTYTY.

3aTBepKCHHS 1HIWBI-
IyaJIbHOTO TUIAHY PO-
00T acmipaHTa Ha
YeTBEepTUM piK. 3BITY-

BaHHS TIPO XiJl BHKO-
HAHHS 1HJVBIyaJIbHO-
ro IUIaHy acripaHTa.
Posrisin poGotu Bue-
HOIO Pasiol0 IHCTHTYTY
3 OIVIIOM HAyKOBOI
HOBHM3HHM Ta IPaKTHY-
HOTO 3HAUEHHS pe-
3yJIbTaTIB JHCEPTAllii,
OIlIHKA CTYIMEHIO0 TO-
TOBHOCTI  JAMcCepTarii
10 3aXUCTY.

[TonanHs TOKYMEHTIB Ha TIOMIEPEIHIO eKCIIEPTU3Y JUCEPTAlLlii.
3axucT auceprarii.

OpieHTOBHMI mepesik HanpsiMiB JMCePTANIMHMX [JOCJHIIKeHb 3i CHemiaJbHOCTI

113 lIpuknagna maremaTuka (cneniamizanisa «MexaHika 1e)opMiBHOT0 TBEpIOro Tijia»):

1.

2.

HOpM

JlochimkeHHsT TPOLECiB PyXy AUCIOKAalid y MPYXHHUX TUIax METOJaMH MaTeMaTU4YHOi
Gbizuky.

MonentoBaHHsI YTBOPEHHS MMOBEPXOHb y MPYKHUX TiJlaX MPH iX B3a€EMOJIIi 3 BOJACHbBMIC-
HUMU CEPEOBHIIAMHU.

OnTumizallis apMyBaHHS 3alli300€TOHHUX CTEPKHEBHX CHCTEM 3a MIIHICTIO Ta
HaIHAHICTIO.

Po3pobiieHHsT MeTony pO3paxyHKYy €JIEMEHTIB KOHCTPYKIIH Ha TpUBaly MIIHICTh Ta
JOBrOBIYHICTB 32 BUCOKOTEMIIEPATypHOI MOB3YYOCTI Ta i BOAHIO.

OI1iHIOBaHHS JIOBFOBIYHOCTI €JIEMEHTIB C€HEPreTUYHOro OOJaJaHAHHS 3 ypaXyBaHHSIM
BITUBY €KCILTyaTalliifHOTO CepeOBHIIA.

MarematnuHi MOJENI Ta METOJIW OIIIHIOBaHHsS BOJHEBOI JAerpajallii MaTepiaiiB Ta ix
3aJTUIIKOBOI JJOBTOBIYHOCTI.

MarematruHi MOJEII JIJIs1 OI[IHKHA MIITHOCTI 1 IOBroBi4HOCTI (piOpoOeTOHY.

5. HAYKOBO-IIEJAT'OI'TYHA ITPAKTUKA

MeTor0 MpOXOMKEHHS IMEAaroriyHol NPaKTHKH € PO3YMIHHSA Ta CHPUHHATTS STUYHUX
MOBEIIHKM; 3JaTHICTh 10 KPUTHKH i CAMOKPHUTUKH; KpPEaTHBHICTh, aJalTHBHICTD 1

KOMYHIKa0eNbHICTh. BakJIMBUM € BMIHHS 3AIMCHIOBATH MiAOIp MaTepiayly AJii HaBYaJIbHOTO
npoliecy, 3JaTHICTh 3IIHCHIOBATH OPHUTIHAIBHUN Ta JOCTYNHHUHM BUKJIAX Marepiaiy, SKUA
MOB’SI3aHMI 3 BAXKJIMBOIO 337]a4€I0 YA YCKIQJHEHOI TEMATUKOIO.

HaykoBa mnpakTuka mOJsrae B ydYacTi acmipaHTa y: BHUKOHAHHI JepkOI0KETHHX,

TOCTIZIOTOBIPHUX HAYKOBO-JOCHITHUX POOIT CTPYKTYPHUX MiApO3aAuIiB (J1TabopaTopiii) IHCTUTYTY,
MDKHapOJHUX Ta JAEp)KaBHUX IMPOEKTaX, MporpaMax Ta TpaHTax, iHIIMX HAYKOBUX 3axojax, SKi
BIJINOBI/IAl0Th TEMATHIlI HAYKOBO-JIOCTITHOI pOOOTH acmipaHTa.
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6. ATECTAIIA 3/IOBYBAYA TPETHOI'O PIBHSI BUIIIOI OCBITH

Artecramig ocBiTHROI ckiaagoBoi OHII 3mificHIOETBECA MUIIXOM CKJIQLAaHHSA 3aliKiB Ta
€K3aMEHIB 3 JWCIUIUIIH 3arajbHOi Ta MpogeciiiHol MiArOTOBKM Mepe]] KOMICi€ro, CKIaa sKoi
3aTBEPUKYETHCS AUPEKTOPOM 1HCTUTYTY.

Atecranisi oci0, Aki 3100yBarlOTh CTyMiHb JOKTOpa (inocodii, 3AIHCHIOETbCS Pa30BOIO
CIEIIaTi30BaHOI0 BYCHOIO paJIOl0 BHIIOTO HABYAIBHOTO 3aKJIaqy YW HAyKOBOI YCTaHOBH,
aKpeauTOBaHOIO HallioHaIbHUM areHTCTBOM 13 3a0€3MeUYeHHsI IKOCTI BHINOT OCBITH, HA IiJICTaBl
myOJIIYHOTO 3aXHCTy HAYKOBUX JOCSITHEHb y (opmi muceprartii. 3m00yBad CTYIEHs JOKTOpa
¢inocodii Mmae mpaBo Ha BUOIp crieniani3oBaHOi BYUCHOT pajIH.

HuceprTariii oci0, siki 3100yBarOTh CTYIIHb JOoKTOpa ¢imocodii (a0 HayKOBi AOMOBiAl y pasi
3aXMCTy HAYKOBUX JOCATHEHb, OMyOJIKOBaHMX Yy BHUIIIAAI MOHOrpadii abo CyKymHOCTI cTateil,
OonyOJIIKOBaHMX y BITUYM3HSHUX Ta/a00 MIKHAPOAHUX pEleH30BaHUX (axOBUX BHIAAHHIX), a
TaKOX BIATYKH ONOHEHTIB ONPHIIIOJHIOIOTHCS Ha o(diuiiHOMYy BeOCalTi IHCTUTYTY BiIIMOBIIHO
710 3aKOHOJIABCTBA.

7. IPABUAJIA
oopmiIeHHS aUcepTaLil

O6csar  |OOcsar nucepraii Ha 3100yTTs CTyneHs JoKTopa (iocodii ctaHoBUTH Bix 4,5 10 7
ABTOPCHKHX apKYIIIiB.

Jlo 3aranpHOrO 00CSTy aucepTaiii He BKJIIOYAIOTHCS TAaOJHMIN Ta LIIOCTparlii, sKi
[MOBHICTIO 3aiMarOTh TUIONTY CTOPIHKHU.

OnuH aBTOPCHKHM apkymn AopiBHIOE 40 THC. APYKOBaHHMX 3HAKIB, BPaxOBYHOUH|
Py, pO3AUIOBI 3HAKH, NMPOMDKKH MK CIOBaMH, IIO0 CTaHOBUTH ONM3bKO 24
CTOPIHOK JIPYKOBAaHOTO TEKCTy Mpu OGOPMIICHHI JUcCepTallii 3a JOMOMOTOI))
KOMIT'IOTEPHOI TEXHIKH 3 BUKOPUCTaHHAM TEKCTOBOTrO pemaktopa Word: mpudt -
Times New Roman, po3mip mpudty - 14 pt

IaTepBan |lucepramiro ApyKylOTh Ha OZHOMY ab0 Ha JIBOX (3a OakaHHSAM) OOKax apKyIia
oinoro nmarepy popmary A4 (210x297 mm) uepes 1,5 MikKpsSIKOBOTO iHTEPBATY

Hlpudr [Keremp - witen (14 Tumorpadchbkux MyHKTIB). JlOMyCKaeThCs MMiArOTOBKA
mucepraniitHoi podotu B popmari LaTeX 3 BiAMOBITHUM CTHILOBUM O(POPMIICHHSIM

IMons  [Tekct amceprarlii HEOOXIAHO MPYKYBaTH, 3JIMIIAIOYH TIOJIS TAKMX PO3MIpIB: JIBE -
He meHie 20 - 25 MM, npase - He MeHIe 10 MM, BepXHe - He MeHIIe 20 MM, HUKHE
- He MeHIre 20 MM

18



8. MATPHIIA BIJIOBIIHOCTI MIPOTPAMHUX KOMIETEHTHOCTENW KOMIIOHEHTAM OCBITHBOI-HAYKOBOI

IMPOI'PAMMUA

301 |302 | 303 |304 |305 |IIO1 | 1102 | 103 | 1104 | I10O5 | BO1 | BO2 | BO3 | BO4 | BO5 | BO6 | BO7 | BOS | BO9 | BO10
3K1 ¢ ¢ . ¢ ¢ ¢ ¢ ¢
3K2 . . ¢ * * ¢ ¢ ¢
3K3 . . . .
3K4 '3 ¢
3K5 . ¢ ¢ * ¢ ¢ ¢
3K6 . . ¢ * ¢ .
CK1 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
CK2 . 3 3 . 3 ¢ 3 ¢ ¢ . . . . ¢ ¢ .
CK3 . . . .
CK4 . . . . . . 3 . . . . . . . . .
CK5 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
CK6 . . 3 3 . . ¢
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MATPHUIISI BABE3IIEYEHHS IPOTPAMHUX PE3YJBTATIB HABUAHHSA BIIIIOBITHUMHY KOMIIOHEHTAMHU
OCBITHbOI-HAYKOBOI IPOT'PAMHU

301 302 |303 | 304 |305 |IIO1 | ITO2 | TIO3 | 1104 | TIOS | BO1 | BO2 | BO3 | BO4 | BO5 | BO6 | BO7 | BO8 | BO9 | BOI0

PHI ¢ ¢ ¢ ¢ ¢ ¢ * ¢ ¢ ¢ ¢ * ¢ ¢ ¢ ¢
PH2 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢
PH3 + 4 4 4 \d
PH4 ¢ ¢ ¢ ¢ ¢ * ¢ ¢ ¢ ¢ * ¢ ¢ ¢ ¢
PH5 4 4 4 4
PH6 + 4
PH7 ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ * ¢ ¢ ¢ ¢
PHS . 4 ¢
PHO9 4 ¢ 4
PH10 ¢ ¢ ¢ ¢ L4 ¢ ¢ L4 ¢ ¢ * ¢ L4 ¢ L4
PHI1 ¢ ¢ ¢ ¢ ¢ ¢ ¢ * ¢ ¢ * ¢ * ¢ ¢
PHI2 | o .
PHI13 4 ¢ 4
PH14 L4 ¢ ¢ ¢ ¢ L4 ¢ ¢ L4 ¢ ¢ * ¢ L4 ¢ L4
PHI15 . ¢
PHI6 4 . 4 ¢ ¢
PH17 L4 ¢ ¢ ¢ ¢ * * ¢ ¢ ¢ ¢ ¢ ¢ ¢ L4 L4
PHIS | o . . * . * . . . . . . . . .
PHI9 ¢ ¢ ¢ ¢
PH20 4 ¢

I"apanT OCBiTHBOT MpOTpamy, /(’Tm )

JOKTOp TEXHIYHUX HAYK < / (7 (/ 0O.B. I'embapa
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