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HEPEIMOBA

1. Po3poOHMKH TIpOTpaMu:

Ipuna JOIEYKIHA
npodecop Kadeapu TEXHOIOTII METaIiB
Ta MaTepilajgo3HaBCTBA,

iM’s Ta Ipi3BHUILE, TOCaTa
Hiana I''TYIIIKOBA
3aBigyBad Kadeapu TEXHOJIOTii METAITIB
Ta MaTepiajJo3HaBCTBA,

iM’sI Ta TIPi3BHIIE, TOCATA
Terana JEPI'AY
JOIEHT Kadepu TEXHOJIOT1T MeTalliB
Ta MaTepiajgo3HaBCTRA,

iM’sI Ta Tpi3BHILE, TOCATA

Harania JIAJIASAPOBA
JOLIEHT Kadepu TEXHOJIOT1] METaliB
Ta MaTepiajlo3HaBCTBA,
iM’sI Ta Tpi3BHILE, TOCATA
Poman BEPEXKHUI
["onoBHuit imxenep AT
XM3 «Caitno laxtaps»,
iM’sI Ta TIPi3BHIIIE, TOCATA
Irop HIUBIKA
3100yBay

iM’sI Ta TIPi3BHIIE, TOCATA
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2. CxBaneHo MeToanyHOI0 pajiol0 MEXaHIYHOTO (aKyJIbTeTy

[Tpotokon Ne 7 Bix «13» 6epesns 2026 p.



3. PeueHzentu:

1) Bonogumup BOJIBIIIAKOB, npodecop kadenpu «Matepiaao3HaBCTBO
Ta 00poOka MatepianiB» HapuambHO-HaykoBOro iHCTHTYTY «lIpuaHIIpOBCHKa
Jiep’kaBHa akajeMis OyIIBHUIITBA Ta apXITEKTypH» YKpaiHCHKOTO JEpPKaBHOIO
YHIBEPCUTETY HAYKH Ta TEXHOJIOTIN, 3aCTyKCHUH is14 HAYKH 1 TEXHIKU YKpaiHu,
naypeat [lep>kaBHOT nmpemii YkpaiHu.

2) Banepis CYBOTIHA, 3aBigyBau kadeapu «MaTepialo3HABCTBOY
HarioHanpHOTO  TEXHIYHOTO  YHIBEPCUTETYy  «XapKiBChKHM  MOJITEXHIYHUHN
THCTUTYT».

3) Onexcanap BABAUYEHKO, nupektop iHCTUTYTY YOpHOI METamyprii iMeHi

3. I. Hexpacosa HanionanbHOi akasemii HayK YKpaiHu.



1. MIPO®LJIb OCBITHHO-IIPO®ECIHHOI TIPOTPAMU

3i cmeniaabHOCTI «MaTepiaji03HaBCTBO»

1 — 3araabHa iHdopManis

IloBna Ha3zBa 3akJjany

BHIIOL ocBiTH Ta
kadenpu,
BignmoBimaabHOI 3a

peadqizaniro OIIII

XapKiBChKHI HaLlOHANbHUHI
YHIBEpPCHTET,
kadeapa TeXHOJIOT1T METaIiB Ta MaTepiaIO3HABCTBA

aBTOMOOUTBHO-TOPOKHIHT

Cryninb BHIIOI OCBiTH
Ta Ha3Ba KaaJjigikaumii
MOBOI0 OPHTiHAJLY

Marictp
Marictp 3 MaTepiajio3HaBCTBA

®opmu 3100yTTH OCBiTH

OuHa (neHHa) Ta 3a04Ha

Odiniiina Ha3Ba
OCBITHBOI IPOIrpamMu

Martepiano3HaBCTBO

Tun aumiomy ta o0csr
OCBITHBOI NpPOrpamMu

Jumiom wmarictpa, oaunuuynuii, 90 kpemutie €KTC, tepmin
HaB4aHHS | pik 4 Micss.

HasiBHicTh akpeauTaumii

Ceptudikar npo akpeauTaliio OCBITHBOI mporpamu, Bunanuit
HA3ABO (Ykpaina) Ne6218 Bim 24.11.2023, nilicauit 10
01.17.2029

Huka / piBenb

HPK Vkpainu — 7 piBenb, FQ-EHEA-npyruit uuxi, EQF-LLL- 7
piBEHb

IlepeaymoBu

HasBHicTb cTymneHs OakanaBpa

MogBa BUKJaJaHHSI

YKpaiHchKa

Tepmin gii  ocBiTHBOI
nporpamMu

710 3aKIHYEHHS CTPOKY Aii cepTHdiKaTy Mpo aKpeauTaIliio

InTepHer-agpeca
NOCTIHHOTrO pPo3MillleHHSA
onucy OCBITHBOI
NpOrpamMu

https://www.khadi.kharkov.ua/education/katalog-osvitnikh-
program/132-materialoznavstvo/

2 — Meta ocBiTHBOI HporpamMu

Mera HaByaHHS — NIATOTOBKA (PaxiBLIB 3 BUILOK OCBITOK 1 KajpiB BHUIIOI HAYKOBOI
KBaJiQikalii, 34aTHUX CIpUHMaTH, TeHEpyBaTH 1 BTUIIOBATH IHHOBALINHI i€l Mpu po3B's3aHHI
CKJIQJIHUX 3a7ad Ta MpoOJieM, MOB'SI3aHUX 3 PO3POOKOI0, 3aCTOCYBaHHSM, BUPOOHHUITBOM Ta
BUIIPOOYBaHHSM, MPOTHO3YBAaHHIM BJIACTUBOCTEH METaleBHUX, HEMETAJIEBUX Ta KOMITO3UIIIIHUX
MaTepiajgiB Ta BUPOOIB Ha iX OCHOBI, IO Nependavae MPOBEACHHS JIOCHIKEHb Ta/abo
3/1iHCHEHHs 1HHOBAIlill Ta XapaKTepHU3Yy€EThCsI HEBU3HAYEHICTIO YMOB 1 BUMOT.

3 — XapaKTepuCTHKA OCBITHHOI MporpamMu

IIpeamerna o0JacTh
(ramysp 3HAHb,
cneniajbHIiCTh)

I"anmy3b 3Hanb — 13 «MexaHiuHa 1HXKEHEPisH

crieniaibHicTh — 132 «Marepiajio3HaBCTBOY.

O0’eKT: sBUIIA Ta MPOLIECH, MOB'A3aH1 3 GOPMYBAHHIM CTPYKTYpH
Ta BJIACTMBOCTEH METaJEBUX, HEMETAJEeBUX, KOMIIO3UI[IHUX Ta
(GyHKIIOHAJIBHUX MaTepiajiiB, TEXHOJIOTIIMU iX BHUIOTOBJICHHS,
00poOKH, eKCIUTyaTallii Ta arecTarii.

i HaBuyaHHs: TMiAroToBKa (HaxiBIiB, 3MaTHUX €(EKTUBHO
BUKOHYBATH MpoQeciiiHy IisUIbHICTh, 110 Tepeadadae po3B's3aHHA
CKJIQJHUX 3alad Ta TMpobsieM, TOB'SI3aHUX 3  PO3POOKOIO,
JOCIIJKEHHSIM, 3aCTOCYBaHHSM, BUPOOHHUIITBOM, OOpOOKOI Ta
BUNPOOYBaHHSIM Cy4acCHHUX MaTepiaiiB Ta BUpOOiB Ha IX OCHOBI.
Teopernunmii 3MicT mnpeaMerHoi o0JacTi: CTBOpeHHS 1
3aCTOCYBaHHA HOBMX MaTepialiB, BIUIMB YMOB OTPHUMaHHS Ta
pi3HOMaHITHUX (aKTOpiB (Temmeparypa, THCK, OIPOMIHIOBAHHS,
CEpe/IOBUILE, YMOBU BHMKOPHCTAaHHS TOLIO) HAa iX CTPYKTYpY,




¢bi3uyHi, XiMi4HI, TEXHOJIOT14HI, EKCIUTyaTalilHl Ta QyHKIIOHAIBHI
BJIACTUBOCTI, METO/IM YIIPABJIiHHS BIACTUBOCTSMH MaTepialiB.
MeTtoau, MeTOAMKH Ta TeXHOJOrii: METOAM NPOTHO3YBaHHS,
TEOPETUYHI Ta EKCIICPUMEHTAIbHI METOIM MaTepiajJo3HaBUMX
JOCITiIKCHb, 30KpeMa  MareMaTuyHoro  Ta  (i3UYHOTO
MOJICITFOBAHHS, JOCIIKEHHSI CTPYKTYpH, (PI3MYHUX, MEXaHIUHUX,
(YHKIIOHAIPHUX Ta TEXHOJOTIYHUX BIACTUBOCTEH Martepiais.
TexHosorii BHUTOTOBJICHHS, OOPOOKH, KEpYBaHHS CTPYKTYpOIO Ta
BJIACTUBOCTSIMHU MatepialiB, BUTOTOBIEHHs BHPOOiB 3 HUX. Cy4acHi
METOAM Ta TEXHOJIOTil opraHizamiiiHoro, iH(OpPMAIIHHOTO,
MapKETUHTOBOTO, ITPAaBOBOTO 3a0E3MEUCHHS BHUPOOHMIITBA Ta
HAYKOBHUX JIOCIIiJI)KCHb.

IncTpymMenTH Ta oOJagHAHHS: OONAAHAHHS JUISL JTOCIIKEHHS
XiMIYHOTO Ta (a30BOr0 CKJIaIy, CTPYKTypH Ta TOHKOI CTPYKTYpPH,
MEXaHIYHUX, (I3UYHUX, TEXHOJOTIYHMX Ta (YHKIIOHATBHUX
BJIACTUBOCTEH MarepiajiB, MEXaHIYHOI Ta TEpMIdyHOI OOpOOKH.
CrientiamizoBaHe porpamMHe 3a0e31eueHHsI.

OpienTanin OCBITHBLOI
nporpamMm

OcsiTHpo-TIpodeciiina.

OcsitHbO-TIpodeciitHa  mporpama  0a3yeTbCss HA  OCHOBHHUX
MOJIOKEHHSIX ~ Ta  CY4YaCHUX  HAYKOBUX  JOCATHCHHSAX 3
MaTepiaJlo3HaBCTBA 1 MPOIMOHYE KOMIUIGKCHHH — MiAXix 10
BUPIIICHHS] aKTyallbHUX MpoOJeM aBTOMOOLIHLHOIO TPAHCHOPTY,
OyAiBeNTbHO-TOPOXKHIX, MiIHOMHO-TPAaHCHOPTHUX MamuH. OCBiTHI
KOMIIOHEHTH MPOrpaMu 3a0e3NeuyrTh TEOPETHYHI 3HAHHS, SIKi
TICHO TOB'sI3aH1 3 MPAaKTUYHUMHU HaBUYKaMU, 110 Gopmye (axiBiiB
BHCOKOTO IpOdeciiHOro piBHS B rajry3i MexaHiuHOi iHXKeHepii.

OcHoBHUI doxyc
OCBITHBOI IpOrpamu

OcHoBHUIT (pOKyC OCBITHBOI NMpOrpaMH CHPSIMOBAHO HA HaJaHHS
SKICHUX TEOPETUYHMX  3HaHb 1 (PaxXoBUX KOMHETEHIN s
ycmimHoi npodeciifHoi aisapHOCTI GaxiBId 3 MaTepiaJo3HABCTBA B
rajry3sx po3poOKH HOBUX Ta YJOCKOHAJIEHHs ICHYIOUMX MaTepiaiis,
palioHaJIbHOTO BHOOpY Marepiady Ta Cy4acHOI TEXHOJOril HOoro
00pOoOKH 3 METOI0 MIJBUIIEHHS HAJIMHOCTI Ta €KCIUTyaTaliiiHOTro
pecypcy  jgeraieil, By3diB, OONaJHaHHA  aBTOMOOIILHOTO
TPAHCIIOPTY,  OyAIBEJIBHO-IOPOXKHIX,  MIAHOMHO-TPAHCIOPTHUX
MallliH 3 ypaxyBaHHAM TEXHOJOTIYHUX, EKOHOMIYHHUX 1
€KOJIOTIYHUX  YUHHUKIB Ta NHUTaHb TEXHOTCHHOI Oe3neku 1
LIUBUIBHOTO 3aXUCTy B CKJIQJHUX YMOBax MICISBOEHHOTIO
B1JIPOJKEHHSI Ta PO3BUTKY €KOHOMIKH YKpaiHH.

KntodoBi  cioBa:  MarepialO3HaBCTBO, CTall 1  YaBYHH,
KOMITO3UIIIHHI MaTepiaiu, aMOp(pHI Ta HAHOKPUCTAIIYHI MaTepiaiu,
HAHOTEXHOJIOTil, TepMiuHa 00poOKa, MOIM(IKyBaHHS IOBEPXHI,
nporecu CTPYKTYPOYTBOpPEHHS, eKCTIepTH3a CTPYKTYpH,
eKCIUTyaTallifiHi BJIACTUBOCTI, METOAM PEHTICHIBCHKOIO aHami3y,
IMBLTHHA O€31eKa, 0OXOPOHA Tparll.

OcobamuBocTi nporpamu

Oco6nuBicts OIl mondrae y 3a0e3neueHHI BHUCOKOTO piBHS
MiITOTOBKHU 3700yBaviB, IO JOCATAETHCA 32 PaXyYHOK HaBUaHHS B
nabopaTopisiX Ha ayauTopiix KadeapH, /¢ YMOBU HaOIMXKEH1 N0
yMOB iX mpodeciiHol ISAIBbHOCTI; BHKOPUCTaHHS CYy4acCHOTO
oOjanHaHHS [UIsl TMPOBEACHHS 3aHATh; 3allyuyeHHS MpodeciiHuX
BUKJIa/Ia4iB; MPOBEIECHHS HAYKOBOT'O CTa)XyBaHHS Ta MPAKTUKU Ha
nepenoBux mianpuemcrBax micra. Kommnonentu OII po3pobiieHi 3
ypaxyBaHHSIM HAyKOBHUX JEPKOIO/KETHUX TIPOEKTIB KadenpH,
MPUCBSYCHUX 3alpOBA/DKEHHIO HOBITHIX TEXHOJOTIM 1 3aco0iB
TiIBUIIICHHS] JOBrOBIYHOCTI OpPOHBOBAHOI TEXHIKHM, Yy BUKOHAHHI




SAKUX MPUUMAIOTh y4acTh MaricTpu. BHUCBITIIOIOTbCS OpUTiHANBHI,
0 HE MaloTh AaHAJIOTIB, HAYKOBI IOCSATHEHHs Kadenpu B
MEPCIEKTUBHOMY HANpsAMKY BIUIMBY I1HHOBAIliHHMX METOJIIB
MoauGIKyBaHHS TIOBEPXHI Ha IiJIBUIICHHS EKCIUTyaTalliiiHOTO
pecypcy, SKi OTpUMalM MaTeHT Ha BHHAaxiA. Tak J0 KOMIOHEHTH
OK4 «®Di3nyHi OCHOBH MIIHOCTI Ta IUIACTUYHOCTI» IOJaHI TEMH
«MonaudikyBaHHs MOBEPXHI SIK crocio T IBUILIECHHS
KOHCTPYKTHUBHOI MIITHOCTI BHpOOiB» Ta «IloBepxHs sk 0coOIUBHI
CTaH 00’€KTy 1 NPUYMHM ii BIUIUBY Ha BJIACTUBOCTI BUPOOYy B
LTOMY».

OpneprkaHi 3a yyacTiO MariCcTpiB pe3yibTaTH HAYKOBUX JIOCIIIKEHb
JOTIOBIAAIOTECS  HAa  MDKHApPOJIHUX HAyKOBUX KOH(EPEHIIINX,
ceMiHapax, MpPeACTaBISIOThCS Ha MDKHApOAHUX 1 BceykpalHChKHX
KOHKYypCax CTYJICHTChKUX HAYKOBUX POOIT.

[lepenbadeHa MOXJIHMBICT, HABYAHHS 1HO3EMHUX TPOMAISH
YKPaiHChKOK MOBOIO.

4 — IlpuaaTHicTh BUI

CKHHKIB A0 MMpaueBJallITYBaAHHSA Ta NMOJAJILIINOI0 HAaBYaHHS

HpuaarHicTh 0
npaneBJalITYBaHHS

Marictpu 3  MarepiaJio3HaBCTBa MOXYTh  IpalfoBaTH Ha
MIIPUEMCTBAX  MAIIUHOOYAIBHOI, aBTOMOOIIBHOI, aBiamiiHOI
MIPOMUCIIOBOCTI, B HAYKOBO-JOCHIJHUX YCTaHOBaX, a TaKOX B
HavaJIbHUX 3aKJIa/axX BHUIOi OCBITH. BOHM MOXYTh IpaIioBaTH Ha
rocajax:

HayxoBwuii cniBpoOiTHUK (ramy3b iHxkeHepHOi cmpaBu), kon KII
2149.1

HayxoBwuii ciiBpo6iTHHK (iHXeHepHa MexaHika), koa KIT 2145.1
HaykoBuii criiBpoOiTHHK (TipHUITBO, MeTanypris), koa KIT2147.1
[mxenep (metanypris), kon KIT 2147.2

[mxenep-rexnonor (meramypris), koa KII2147.2

[mxenep 3 kommiekTamii ycraTkyBaHHs W wmarepianiB, kox KII
2149.2

[mxeHep 13 BIOPOBaPKEHHST HOBOI TeXHIKM U TexHosorii, koa KII
2149.2

[mxenep-pocnignuk, kox KIT 2149.2

[mxenep-rexunonor, ko KIT2149.2

Koncynbrant (y mneBHiM ramysi iHxkeHepHoi cmopaBu), kon KII
2149.2

daxiBelb 3 HepyHHIBHOTO KOHTpO:t0, Koa KII 2149.2
Kpucranorpad, xox KII 2113.2

Imxenep 13 3BaproBanHs, ko1 KIT2145.2

[mxenep-nabopant, koxa KII 2149.2

ITopanpine HABYAHHSA

IIponoBxkeHHs1 HaBYaHHS 3/100yBayiB BUIIOI OCBITH Ul OTPUMAHHS
TPEThOro (OCBITHBO-HAYKOBOI'O) PIBHS BHINOI OCBITH, a TaKOX
JOJIATKOBUX KBaJli(hiKalliil B CHCTEMI OCBITH JOPOCIIHX.

5 — BukJjaaaHHA TA OLiHIOBAHHSA

Bukiaaganus Ta
HABYAHHSA

CTy/ICeHTOIICHTPOBaHEe HABYAHHS, CAMOHABYAHHS, HABUAHHS dYepes
MOEHAHHS  JIEKIiH, 71a0OpaTOpHUX Ta MPAKTUYHUX 3aHSATH,
PO3B’sI3aHHS CUTYAILlIMHUX 3aBJIaHb TPH JOCTITHUIIBKIN POOOTI Ta B
yMOBax BHpOOHHUIITBA, 3aXMUCT 3BITIB 3 MPaKTUYHUX Ta
nabopaTopHUX poOIT, OMPUITIOJHEHUH 3aXHCT KBadi(ikaliiHOl
po6otu. TeopeTuuHi 3HAHHS 1 MPAKTHYHI HABUYKH 3aKPIIIIIOIOTHCS
1 YIOCKOHATIOIOTHCS T Yac MPOXOKEHHS HAYKOBO-IIOCHITHOTO
CTOXYBaHHS Ta TMEPEATUIUIOMHOI MPAKTUKHU. 3arajibHUA CTHJIb —
IHHOBAIIIifHE HABYaHHS Ha PiBHI TBOPUYOTO MOIIYKY.

OuinroBaHHA

[ToTouHUN KOHTPOJb, CEMECTPOBHU KOHTPOJb. OIiHIOBaHHS




MUCHMOBUX POOIT, YCHUX BIAMOBIJEH, MirOTOBKA Mpe3eHTaliil Ta
3BITIB 3 HAyKOBO-JAOCTIAHUX POOIT Ta TPaKTUKH. ATecTarist
3100yBayiB y BHUIJIAAI IyOJNiYHOTO 3axHCTy KBajigikamiiHoi
poboTH.

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbna
KOMIIETEHTHICTh

3maTHICTH pO3B’sA3yBaTH CKJIAQJHI 3amadl  Ta mpobiemMu 3
MaTepiallo3HaBCTBAa y NpodeciiiHii MisIbHOCTI Ta/abo y mporieci
HaBYaHHs, W0 Tepeadadae TPOBEICHHS JOCHTIKeHb Ta/abo
3IACHEHHs IHHOBALIK Ta XapaKTePH3y€EThCS HEBU3HAUCHICTIO YMOB
1 BUMOT.

3arajabHi
KOMIIETEHTHOCTI

(3K)

3K.01 3maTHicTh 10 aOCTPaKTHOTO MUCIICHHS, aHAII3Y Ta CHHTE3Y.
3K.02 3aaTHICTh 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYaIlisIX.
3K.03 3paTHicTh pO3pOOIISATH Ta YIPABISATH IPOSKTAMH.

3K.04 31aTHICTB CHIJIKYBAaTUCS IHO3EMHOIO MOBOIO.

3K.05 3maTHICTh MpaIoBaTi aBTOHOMHO.

3K.06 3aaTHICTh MpaIoBaT Ta B KOMaH/II.

3K.07 3paTHicTh mpaIroBaTH y Mi>KHAPOIHOMY KOHTEKCTI.

3K.08 Ilparaenns no 30epekeHHs HABKOJIHMIIIHBOTO CEPEIOBHUIIIA.

Crnenianabui
KOMIIETeHTHOCTI

(paxoBi)

CK.01 3parHicTh BHSBISATH Ta CTaBUTH TpoOieMu B cdepi
MarepiajJo3HaBCTBa, NpUAMATH eQEKTHBHI pIMIEHHS I 1X
BUPIILICHHS.

CK.02 3patHicTh MJIaHyBaTH Ta MPOBOIUTH JOCIIIKEHHS B cdepi
MaTepiajio3HABCTBA Yy J1a0OpaTOpPHUX Ta BUPOOHMYMX YMOBaxX Ha
BI/IMOBIAHOMY piBHI 3 BHUKOPHUCTAaHHAM CY4YaCHUX METOMIB 1
METOAMK €KCIIEPHUMEHTY.

CK.03 3pmarHicTh po3pOONSATH HOBI METOAM 1 METOJMKHU
JOCIIKeHb, 0a3ylouuch Ha 3HAHHI METOJOJOril HayKOBOTO
JIOCITIJIKEHHS Ta 0COOIMBOCTI MPOOIeMH, 1110 BUPILITY€ETHCS.

CK.04 3parHicTh oliHIOBAaTH Ta 3a0e3NeyyBaTd SKICTh POOIT, 1110
BUKOHYIOTBCSI.

CK.05 3paTHiCTP OO KPUTUYHOTO aHali3y Ta IPOTHO3YBaHHS
XapaKTepUCTUK HOBHMX Ta ICHYIOUMX MarepiajiB, MapaMeTpiB
MPOLIECIB IX OTpPUMaHHS 1 OOpOOKM Ta BUKOPHCTAHHSA Yy BHpoOax
(260 y BUpOOHMUYHMX YMOBAX).

CK.06 3patHicTh pO3yMITH Ta BUKOPUCTOBYBATH MaTeMaTU4HI Ta
YHCIIOBI METOAM MOJICIIOBAHHS BIACTUBOCTEH, SBUIIL Ta MPOLIECIB.
CK.07 3paTHICTH OLIIHIOBaTH TEXHIKO-€KOHOMIYHY €(EeKTHUBHICTh
JOCIIJIKEeHb, TEXHOJOTIYHUX MPOLECIB Ta IHHOBALIHUX PO3pPOOOK
3 ypaxyBaHHSIM HEBU3HAYEHOCTI YMOB 1 BUMOT.

CK.08 3maTHiCTh 3p03yMisio 1 HEBO3HAYHO JOHOCHUTH BJIACHI Ta
apryMeHTaIlil0 3 MUTaHb MaTepiajJo3HABCTBA 3HAHHS, BUCHOBKH 1
JOTUYHUX MpobeM 1o (axiBiiB 1 HedaxiBLiB, 30KpeMa J10 0cib, sKi
HABYAIOTHCS.

CK.09 3patHicTh OOTpYHTOBAaHO 3AIMCHIOBATH BHOIp TEXHOJOTIH
BUT'OTOBJIEHHSI, 00pOOJIeHHs, BUITPOOYBaHHs MaTepialiB 1 BUPOOIB,
JUISl KOHKPETHUX YMOB €KCILTyaTallii.

CK.10 3pgaTHicTh Opra”izoByBaTH Ta 3/IWCHIOBATH KOMIUICKCHI
BUIIPOOYBaHHs MaTepiaiB 1 BUPOOIB.

CK.11 3parHiCTh 3aCTOCOBYBAaTH CHUCTEMHHMM  MAXIJ 7S
pO3B’A3aHHA  NPUKIAAHUX 3a/Ja4  BHUIOTOBIIEHHS, O0OpOOKH,
eKCIUTyaTalii Ta yTui3allii MarepianiB 1 BUPOOiB.

CK.12 3patHicTh po3poOJIATH Ta peai3oByBaTH MPOEKTH B cdepi
MarepiajJo3HaBCTBa, & TAaKOX ITOTHYHI JO HEl MUKIMCIUIUTIHAPHI
MIPOEKTH.




JloaaTKOBO 32 NPONO3ULIEI0 CTEHKXO0/I1ePiB

CK.13 3parHICTh 3IIHCHIOBATH HAYKOBO-AOCTIAHY EKCIEPTH3Y
pyHHYBaHHS, MIEpeIYaCHUX BiIMOB BUPOOIB Ta CTaHy KOHCTPYKIIIH
JUIsL pO3pOOKH METOJIIB 30UIBIICHHS] EKCIUTyaTalliiHOTO pecypcy
neraneid, BY3JiB, OOJagHaHHA AaBTOMOOUIBHOTO TPAHCIOPTY,
OyliBeJIbHO-JIOPOXKHIX, MITHOMHO-TPAHCIIOPTHUX MAIUH 3 METOIO
BiIOY1I0BM €KOHOMIKHM YKpaiHH y MICIIBOEHHUN TEPioI.

CK.14 3partHicTh 3acTOoCOBYyBaTM HaOyTI 3HaHHA B Talys3i
HaHOMaTepialiB Ta HAHOTEXHOJIOTII VIS T IBUILIEHHS
JIOBrOBIYHOCTI  BiAMOBIJQJIBHUX JeTajel, BY3JiB, OOJIaJHAHHS
aBTOMOOUTBHOTO TPAHCHOPTY, OYiBEIBHO-JOPOXKHIX Ta IMiTHOMHO-
TPaHCHOPTHUX MAIIHH.

7 — HopMaTuBHUM 3MiCT MiATOTOBKM 3100yBaviB BUILOI OCBITH 32 IPyruM

(MaricTepcbKHM) piBHEM

[Iporpamui  pe3yibTaTH
HaBuanHs (PH)

PH 1. Po3ymiTH Ta 3aCTOCOBYBAaTH MPUHIMIIA CUCTEMHOTO aHANTI3Y,
MPUYMHHO- HACHIJKOBUX 3B’A3KIB MiXK 3HAYyIIUMH (pakTopamu Ta
HAYKOBUMH 1 TEXHIYHMMHU PIIICHHSAMH B KOHTEKCTI I1CHYIOUMX
TEOpiil.

PH 2. BusiBnsat, ¢opmyiroBaTH i BHpINIyBaTH Marepiajlo3HaBUi
npobJeMu 1 3a1aui.

PH 3. BinbHO crinKyBaTHCs I€P)KaBHOKO Ta aHTIIHCHKOI0 MOBAMHU
YCHO 1 MHUCBMOBO [JIsi OOroBOpeHHs mpodeciiiHuxX mnpobdieM i
pe3yNIBbTATIB TisSUTBHOCTI Y cdepl Marepialo3HaBCTBA Ta IIHPIIOTO
KOJIa 1H)KEHepHUX MHUTaHb, MPE3EHTAIlll pe3yNbTaTiB JOCTIIKEHb Ta
IHHOBAIITHUX TIPOCKTIB.

PH 4. 3actocoByBaTu cy4acHi iH(opMaliiiHi TexHoiorii Ta
CHeIiai3oBaHe TporpamMHe 3a0e3ledyeHHs Ui PO3B’s3aHHS
CKJIaJJHUX 33/1a4 MaTepialo3HaBCTBA.

PH 5. Ilpuiimatu edekTuBHI pillIEHHS B HOBHUX CHUTyalisx abo
Herepen0aueHNX yMOBax 3 ypaxyBaHHSIM iX MOXJIMBUX HACIHIiJKIB,
OI[IHIOBAaTH 1 TIOPIBHIOBATH ajbTEPHATHUBHU, OIIIHIOBATH TEXHIYHI,
€KOHOMIYHI, €KOJIOT14H1 Ta IPAaBOB1 PU3HKH.

PH 6. HaykoBi HaBuuku y ramy3i iHXeHepli AJs TOro, miod
YCIIIIHO MPOBOAMTU HAYKOB1 JOCITIJKEHHS SIK MiJl KEePiBHULITBOM
TaK 1 CaMOCTIHHO.

PH 7. Po3pobnstu Ta peani3oByBaTH HpPOEKTH Yy cdepi
MaTepiajJlo3HaBCTBA Ta 3 JOTHYHHUX JO MaTeplajio3HaBCTBa
MDKAUCIMIUTIHADHUX HAMNpsAMiB, BU3HAYaTH Wil Ta MOTPiOHI
pecypcu, TUIaHyBaTu pOOOTH, OPraHi30BYBAaTH POOOTY KOJIEKTHUBY
BHUKOHABIIIB, 3/1IlICHIOBATH 3aXUCT 1HTENEKTYaIbHOT BIIACHOCTI.

PH 8. VYwmitu 3acrocoByBaTH METOAM 3aXHUCTy OO0 €KTIB
IHTENEKTyalbHOI BIJIACHOCTI, CTBOPEHMX B X0l mpodeciitHoi
(HaAyKOBO-TEXHIYHOI) AISUTBHOCTI.

PH 9. 3acrocyBatu metomu LCA-anani3y, exo-ayauTy, MiIXOMAiB
CTIIKOTO pO3BUTKY MiJ 4Yac pPO3poOKM HOBUX MaTepiajiB Ta
BITPOBA/PKEHHS] HOBUX TEXHOJIOT1H.

PH 10. HaBuuku npe3eHTarii HayKoBOro MaTepiaixy Ta apryMeHTIB
it 1oOpe iHPOpPMOBaHOT ay TUTOPIi.

PH 11. BukopucroByBaTH Ccy4yacHI METOIW [UIsl BUSBIEHHS,
MOCTAaHOBKHM Ta pO3B’SA3yBaHHS BUHAXIJHULBKUX 3a7ay B raiysi
MaTepiaJo3HaBCTBA.

PH 12. ®opmymnioBaTH Ta po3B's3yBaTH HAyKOBO-TEXHIYHI 3ajadi
JUISL  pO3pOOKH, BUTOTOBJICHHS, BHMPOOYyBaHHS, cepTudikaiii,
yTUJI3alii MaTtepianiB, CTBOPEHHsS Ta 3aCTOCYBaHHs e(EeKTUBHHUX




TEXHOJIOT1i BUTOTOBIICHHS BUPOOIB.

PH 13. IlmanyBathi 1 BHUKOHYBAaTH E€KCIIEPUMEHTAJIbHI
MaTepiaio3HaByi JOCHIIKCHHS, OOMpaTH BIAMOBIAHI 0OJaIHAHHS
Ta METOJIUKH, 31MCHIOBATH CTATUCTHYHY OOpPOOKY 1 CTAaTUCTUIHHUI
aHaJIi3 pe3yybTaTiB eKCIIEPUMEHTIB, OOTPYHTOBYBAaTH BHCHOBKH.

PH 14. OGrpyHTOBaHO NpH3HAYaTH Ta KOHTPOJIIOBATU MOKA3HUKH
SAKOCTI MaTepiajiiB Ta BUPOOIB.

PH 15. IIpoekTyBaTi HOBI MaTepiaau, pPO3pOOJSITH, JOCTIIKYBAaTH
Ta BUKOPHCTOBYBaTH (Di3MUHI Ta MaTeMaTW4HI MOJIENI MarepiajiB
Ta MPOILIECIB.

PH 16. 3patHictb e(peKTUBHO BUKOPUCTOBYBATH Ha MPAKTHII
TEOPETHYHI KOHIIEIi1 MEHEKMEHTY Ta IIJI0BOTO
aJIMIHICTPYBaHHS.

PH 17. Po3B’s3yBaTi MpUKIaIHI 3a7a4i BUTOTOBJICHHS, OOPOOKH,
eKCIUTyaTallii Ta yTuii3alii MaTepianiB i BUPOOiB.

PH 18. 306upatn HeoOxinHy iHpoOpMaIlil0, BUKOPUCTOBYIOUHU
HAYKOBO-TEXHIYHY JIiTepaTypy, Oa3sd MaHMX Ta IHII JDKepena,
aHaJi3yBaTH 1 OLIIHIOBATH 1I.

PH 19. Po3po06nsaT KOMIUIEKCHUI AWM3aiiH HOBHX MaTepiaiiB i
BUpOOIB Ha IX OCHOBI 3 ypaxyBaHHAM EKCIUTyaTalliHHUX
BJIACTUBOCTEH Ta yMOB BUKOPUCTAHHSI.

JdonaTkoBo 32 MPONO3UIIIE€I0 CTEHKXO0J1EepPiB

PH20. VYwmitu ynpaBiasiTH  KOHCTPYKIIMHOIO  MIIHICTIO Ta
MiJBUIIYBATH HaMAiIWHICTE BUPOOIB aBTOMOOIUIBHOTO TPaHCIOPTY,
OyaiBeNTbHO-T0POXKHIX, IMiJHOMHO-TPAaHCIOPTHUX MAIIMH HAa OCHOBI
Cy4acHUX TMOTJISIIB IHXKEHepill moBepxHi; OyTH 3JaTHUMHU
OpIEHTYBAaTHUCA Y CKIQJHUX NUTAHHIX JIOTIYHMX 3B'SI3KIB MK
CTaHOM TMOBEPXHI, Je(OopMaliifHOIO TOBEIIHKOIO 1 3MIHOIO
BJIACTUBOCTEH BUPOOY B 3aJI€KHOCTI BiJ MacITaOHOTrO (hakTopy Ta
BUJY JIFOUOTO HAaBAaHTAXKCHHS.

PH. 21. Po3pobnsiti Ta BAOCKOHATIOBATH €KOHOMIYHO JIOCTYIIHI
JUISL  CTOKMBaua MaTepiaiu, 10 HEOOXiAHI I BIIOYIIOBU
€KOHOMIKM YKpaiHH y MIiCIIBOEHHUH NEepiol.

PH22. 3natu OCHOBM HAaHOTEXHOJIOTIM JJII CTBOPEHHS Ta
BUKOPHCTAHHS HAHOMAaTepialiB.

8 — PecypcHe 3a0e3neueHHs1 peaJizaiii nporpamMmu

Kanpose 3a0e3neyenns

Jlo ckilay BHKJIaJadyiB OCBITHBOI MPOTpaMu BXOJAATh HAyKOBO-
MeJaroriyHi  MpaniBHUKU Kadeapu TEXHOJIOTi MeTaliB  Ta
MaTepiallo3HaBCTBA MeXaHIYHOro ¢akyibrery, 100 % skux mMaroTh
HayKOB1 CTymMeHI Ta BYEHI 3BaHHA. 3 METOK ITiIBUIICHHSI
npodeciiHOro piBHA 3a NUCHUIUTIHAMH, IO BHUKJIANAIOTHCA, BCl
HayKOBO-TIEJIATOT14YH] TMPaIiBHUKA TOCTIHHO TiIBHINYIOTh CBOIO
KBaiQikalilo Ha KOH(EepeHILisX, CcHUMIo3iymax, BeOiHapax,
MPOXOJIATh CTaXKYBaHHS B PI3HUX 3aKJa/Jax BHILOi OCBITH, Y TOMY
yucai, ¥ 3a MeXaMu YKpaiHWM, Ha MEepelOoBUX IiIIPUEMCTBAX.
Takoxx 10 BHUKIaJaHHA OKPEMHX KYpCiB BIAMOBIIHO 10 iX
KOMIIETEHIIIT ~Ta  JIOCBiAy  3aJy4yeHi  HayKOBO-TIeJaroridyxi
MpaliBHUKY 1HIIMX Kadeap MeXaHIuHOTO (aKyJIbTeTy.

MarepiajbHo-TexHIYHe
3a0e3ne4yeHHs

BinmoBimae TEXHONOTIYHMM BHMOTaM IIOJAO  MaTepialbHO-
TEXHIYHOTO 3a0e3MeyeHHs] OCBITHBOI AISUIBHOCTI y cdepi BUIIOI
OCBITH 3TiHO 3 JIIOYMM 3aKoHOAaBcTBOM Ykpainu (IlocranoBa
kabineTy MiHICTpiB Ykpainu «IIpo 3arBepmkenns JlinmeH3iHHUX
YMOB TPOBAJKEHHSI OCBITHBOI JiSUTBHOCTI 3aKjaiiB ocBiTH» Bix 30
rpynas 2015 p., Ne 1187 (B penakmii moctanoBu KMV Bin 24




oepesns 2021 p. Ne 365).

HapuanbHi 3aHSTTS BimOyBa€ThCs B Cy4YaCHUX ayAMTOPIAX, SKi
oOlagHaHi  ayAioBi3yaJbHOIO  amaparypor 1  HEOOXiJHUMHU
TeXHIYHUMHU 3acobamu, B 6 mabopatopisx, 2-X KOMIT IOTEPHUX
KJlacax, y HaBYAIbHO-TPEHIHTOBOMY IEHTPI aMEpPHKaHCHKOi
kommanii HAAS, ocnamenomy Bepctatamu 3 UITY, mineH3iiHIMEI
MakeTaMy 1 TMporpaMHUM 3a0e3NedeHHsM. Y HaBYaIbHO-HAyKOBiH
poOOTI 32 OCBITHBOIO MPOTPaMOI0 BUKOPUCTOBYETHCS OOJIaHAHHS
JUIE MEXaHIYHUX BUMPOOYBaHb, TEPMiuHI Medi, MeTanorpadiyti Ta
€JIEKTPOHHUI MIKPOCKOIH, 00JIaTHAHHS /ISl BUTOTOBJICHHS 3Pa3KiB
JUISL TOCITIPKEHHS CTPYKTYpH, YCTAaHOBKA MJIi HAHECEHHS 10HHO-
TUTa3MOBUX MOKPHUTTIB «bynat — 3Ty, o0nagHaHHs Ui BU3HAUCHHSI
TPUOOTEXHIYHUX XAPAKTEPUCTUK, TPWIAAU JUISI HEPYHWHIBHUX
MeToAiB KoHTpoyo. Ilepenbadenuii BapiaHT JAMCTAHIIIHOTO
oTpuMaHHs iH(pOopMAIii Ta B3aEMOJIiT 3 BUKIIaadyaMu Ha miatdopmi
Moodle.

OcBiTHiii mpomec 3abe3neyeHo MiAPYYHHKAMH, HaBYAIbHUMHU
MOCIOHUKAMHM, JOBIJKOBOIO, TIEPIOJMYHOIO Ta 1HIIOK HABYAIBHOIO
JTTEpPaTyporo, METOJMYHUMH PO3p0oOKaMu BUKIaadiB Kadeapu, mo
HagaHl y Oibmioteni; 1mdpoBomy apxiBi (pemosutapii) XHAY
(https://dspace.khadi.kharkov.ua/dspace/); AUCTaHIIHHUMH
MarepiaiaMu KypciB-pecypciB, cTBopeHrMHU Ha miatdopmi Moodle
Ta  pPO3MINIEHUMH  HA  HaBuainbHOMy  caiti ~ XHAY
(https://dI2022.khadi-kh.com/). Tadopmarriiini pecypcu 6i0mioTeKH
YHIBEpDCHUTETY 32  OCBITHBOIO  IPOTPaMOI0  TEPIOJUYHO
OHOBIIIOIOTHCS Ta AJIANTYIOTHCS JI0 I[iJIeH OCBITHBOI IPOTPaMH.
Hoctyn nmo Bcix 0ibmioTeyHux 0a3 HAga€Tbes y BHYTPILIHIH
Mepexi yHiBepcuTery. Ha TepuTopii yHIBEpPCUTETY HaJlaHO
0e3mpoToBUil TOCTynm 110 Mepexi Internet. 3mo0yBaui MaroTh
BUIBHHUH JOCTYI 10 MDKHApOJHUX 0a3 naHux Scopus, WoS.

B 3BO ICHy€ odimiitHMi CauT XHALY
(https://www.khadi.kharkov.ua/), na sikomy po3milieHa OCHOBHa
iHdopmariro npo kadenpy (CTpykTypa, JineHsii Ta ceprudikatu
PO aKpeAMTAllilo, aJMIHICTpaTUBHA, (P iHAHCOBA, HaBYaJbHa,
HayKoOBa,  MDKHapoJHa  JISUIbHICTb,  BHYTpIIIHA  CHUCTEMa
3a0e3neueHHs! SIKOCTI OCBITH, TPAaBUJIA MPUHOMY, KOHTAKTH).

9 — AkageMiuHa MOOLJIBHICTD

Ha ocHoBi aBOCTOpOHHIX yroja 3: TepHOMUIbCHKAM HAIllOHAIBHUM
TEeXHIYHUM yHiBepcuTeToM iM. . ITymros, LleHTpanbHOyKpaiHCHKUM
Hal[lOHAJIbLHUM  TEXHIYHUM  YHIBEPCUTETOM,  YKpaiHCHKUM
Jep>KaBHUM  YHIBEPCUTETOM HayKh 1 TexHosorid, Jlympkum
Hal[lOHAJIbLHUM  TEXHIYHMM  yHiBepcuTeToM,  HarioHansHum
TEXHIYHUM YHIBEPCUTETOM «JIHIMPOBCHKA MOJIITEXHIKa»

[Mignucanmit  goroBip  Erasmus+K1 3 bparneHOyprcbkum
TexHIYHUM yHiBepcuteToM KotOyc-3endrendepr no 2028 poky.
[Tignucani Memopanaymu 3 @paiiHOEprchbKO0 TOPHOIO aKaJeMi€ero
(Himewyunna), 3 JIOI3MHCHKUM MOJITEXHIYHUM YHIBEPCUTETOM
«Jlom3uHchka  momiTexHiKa» 1 MbKHapoaHOIO — AKaJeMI€ro
[Mpuknanuux Hayk B Jlomxi (Pecrybmika Ilonpima), 3 benbubkum
Jep’KaBHUM yHiBepcuteToM imeHi Ajeky Pycco (Pecmy6uika
MonoBa)

Inpopmaniiine TAa
HABYAJILHO-METOJUYHE
3a0e3meYeHHs
HauionanbHa kKpeauTHa
MOOILJIBHICTD
MixHapoaHa KpeauTHa
MOOLILHICTH
HaBuanus iHO3eMHHX
3100yBaviB BHILOT

OCBiTH

BincyTHi 0OMeXeHHs 070 HABYaHHS 1IHO3EMHUX TPOMAJISH.



https://dspace.khadi.kharkov.ua/dspace/
https://www.khadi.kharkov.ua/

. IEPEJIIK KOMIIOHEHTIB OCBITHbO-IIPO®ECIHHOI ITPOI'PAMM TA
IX JJOI'TYHA MOCJIJIOBHICTH
2.1 Ilepenik komnonentis OIIII
KoMmoHneHTH oCcBITHBO-TIpO(deciitHOT mporpaMu Kinpxkict dopma
Kon v/ (IUCIUTUTIHK, TPOEKTH / POOOTH, IPAKTHKA, b T1JICYMKOBOT'O
kBatidikaiiiaa podoTa) KpPEIUTIB KOHTPOJTIO
1 2 3 4
1. O6oB’s13k0Bi komnonenTu OI1
1.1. IlukJg KOMIIOHEHTIB 3arajbHOI Mi/ITOTOBKH
OK1 [Ho3eMHa MoBa 5,0 Sanik/Ex3amen
OK2 [{uBiIbHUH 3aXUCT 3,0 3ainik
1.1.2. KomnoHeHnTH npogeciiiHoi NiAroroBKu

OK3 CyuacHi METOJM PEHTI€HIBCbKOI'O aHaJI3y 4,0 Ex3amen
OK4 ®Di3u4HI OCHOBU MILHOCTI Ta MIACTUYHOCTI 7,0 Ex3amen/Ex3amen
OKS5 Hanomarepianm, HAHOTEXHOJIOT1T Ta ix 6,0 Ex3amen

3aCTOCYBAHHSI
OK6 XiMist TBEpIOTO Tijia 4,0 Ex3amen
OK7 Ekcneprusa ctpykrypu 3,0 3aimik
OKS8 HayxoBo-gociiiHa mpakTuka 4,0 3aiik
OK9 [TepenmuruioMHa mpakTUKa 6,0 3aiik
OK10 Bukonanns kBamidikaiiiHoi poooTu 24,0 [TyOniyamii 3axuct

3araJbHHuH 00CAT 000B’I3KOBHX KOMIIOHEHTIB 66,0

2. BubipkoBi komnonentu OII

2.1. Ik KOMIIOHEHTIB 3arajJibHOI MiArOTOBKH

Bubipkosa nucturuiiga 1 4,0 3aiik
BK : . -
BubipkoBa aucuumiina 2 4.0 3anik
2.2. lucuumiing npogeciiiHoil MiATOTOBKH
BK BubipkoBa nuciumutiga 3 4.0 3amik
BubipkoBa nucuumiina 4 4.0 Sanik
BubipkoBa aucuurutiga 5 4.0 3amik
BubipkoBa qucnuriiina 6 4.0 3amik
3arajabHuii 00csAr BUOIPKOBHX KOMIIOHEHT 24,0
3ATAJIBHAM OBCSIT OCBITHHO-IIPO®ECIHHOI 90
IMPOI'PAMMUA




3. CTPYKTYPHO-JIOTTYHA CXEMA OIl
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4. DPOPMA ATECTALII 3I0BYBAYA BUIIIOI OCBITH

®opmu aTecTanii 3100yBayiB
BHIIOI OCBIiTH

Arecrartis  3100yBadiB  BHINOT OCBITH 32 OCBITHBOIO  IPOTPaMOI0
«Martepiao3HaBCTBO»  3IIHCHIOETBCS Y BUTJAAI MyONIYHOTO  3aXHUCTY
KBaridikariitHoi poboTu.

Bumoru 10 kBasigikaniiinoi
podotun

Ksamigikamitina pobora mepembadae po3B’s3aHHA CKIAJHOI  3a1adi
Marepialio3HaBCTBA 3 BUKOPHCTaHHSAM Cy4YacHUX EKCIIEPUMEHTAJIbHUX
METOJIIB MaTepiajJo3HaBYUX JIOCHIPKEHb Ta BpaXyBaHHSM 1HHOBALii B ramysi
Marepialo3HaBCTBa, HEOOXiJHMX Ha CydaCHOMY erami MoJepHizauii
HAYKOMICTKOrO aBTOMOOiIE — Ta TPaKTOPOOYIyBaHHS, JOPOKHBO-
OyIiBeIbHOT TEXHIKH.

Kgamigikarmitfina po6oTa MaricTpa He TIOBHHHA MICTUTH aKaJeMigHOTO
ariary, ¢hadpukarii, ¢panscudikarii, CTyJeHT TOBUHEH JOTPUMYBAaTHCh
0a30BUX MOJIOKEHD JOOPOUYECHOCTI.

Ksanidikaniiina pobora mMae OyTH ONPHIIOJHEHA NUIIXOM PO3MIIIEHHS B
pero3urapii  XapKiBCbKOTO  HAIlliOHAJILHOTO  ABTOMOOIJIBHO-0POKHBOTO
yHiBepcutery. KBamigikamiiHi po0OTH, IO MICTITh iHpopMamilo 3
00ME)XEHUM JIOCTYIIOM, BiJICYTHI.




5. MATPUIA BIAITOBIAHOCTI ITPOI'PAMHUX

KOMIIETEHTHOCTEN KOMIIOHEHTAM OCBITHBLOI ITIPOTPAMHU

Ilo3Hauku NporpaMHuX
KOMIIETEHTHOCTEH TAa OCBIiTHIX
KOMIIOHEHTIB

OK1

OK2

OK3

OK 4

OK S5

OK 6

OK 7

OK 8

OK9

OK 10

3K.01

+

+

3K.02

+

3K.03

3K.04

3K.05

3K.06

3K.07

3K.08

CK.01

CK.02

CK.03

CK.04

CK.05

CK.06

CK.07

CK.08

CK.09

CK.10

CK.11

+

CK.12

CK.13

CK.14

+ [+ |+ |+




6. MATPULA 3ABE3IIEYEHHSA ITPOT'PAMHUX PE3YJIBTATIB

HABYAHHSI KOMIIOHEHTAMM OCBITHBOI ITIPOIT'PAMUA

ITo3HauKkH NporpaMHMX pe3yJbTaTIB
HABYAHHA TAa OCBITHIX KOMIIOHEHTIB

OK 1

OK 2

OK3

OK 4

OK 5

OK 6

OK 7

OK 8

OK 9

OK 10

PH1

PH 2

PH 3

+

PH 4

—+

PH S

PH 6

PH7

PH 8

PH9

PH 10

PH 11

PH 12

PH 13

+

PH 14

PH 15

PH 16

PH 17

PH 18

PH 19

PH 20




7. MATPULA BIAITOBIZHOCTI IPOI'PAMHUX PE3YJIBTATIB
HABYAHHSA (ITPH) TA KOMIIETEHTHOCTEHA

s ggILessgsssElTIEISIEIEISIEIREIRIR|S
SRS EEFEEFESSSEE S5 EEEEE0
PH1 |+ + +
PH 2 + + +
PH3 | + + +
PH 4 + + + +
PHS | + + | + + +
PH 6 + + + +
PH7 + + | + +
PHS
PHY +
PH 10 +
PH11 | + +
PH 12 + + + |+ |+
PH 13 + + | + +
PH 14 + +
PH 15 + + + |+ + +
PH 16 + + + +
PH 17 + + +
PH 18 + + | +
PH19 |+ | + +
PH20 | + + + [+ |+ + + + 1+ |+ ]+ |+




