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HEPEIMOBA

1. Po3poOHMKH TIpOTpaMu:

Ipnua JOIIEYKIHA
npodecop kadenpu TeXHOAOr1i MeTaliB —
Ta MaTePiaJIO3HABCTBA, L rex—~ rapaunt OIL
iM’s Ta Ipi3BHUILE, TOCaTa MiAnuc
Jliana [JIVIHKOBA
3aBiayBay Kadeapu TEXHOJIOTII METAIB %,\
Ta MATEPIAIO3HABCTBA, arvyry
iM’sI Ta TIPi3BHIIE, TOCATA - I JIITHC
Banepiit BAT'POB
JTONEHT Kad)eIpy TEXHOJIOTI] METATIB ﬁ""”
Ta MaTEePIaJIO3HABCTBA,
iM’sI Ta Tpi3BHILE, TOCATA TAHC
Haramis JIAJTASAPOBA
JIOLIEHT Kadeapu TEXHOJIOT1I METAIIB
Ta MaTepiajlO3HABCTBA,
iM’sI Ta Tpi3BHILE, TOCATA v Hiﬁn}{c
Pomaun BEPEXXHUU

['onoBuui 1mkeHep AT
XM3 «Csitio HlaxTapsy,
iM’sI Ta TIPi3BHIIIE, TOCATA

[TaBno 3JIOBIH
3100yBay

iM’sI Ta TIPi3BHIIE, TOCATA I JIITHC

2. CxBaneHo MeToanuHOI0 Paiol0 MEXaHIYHOTO (aKyJIbTeTy
[Tporokon Ne 8 Bim« 12 » 04 2024 p.

3. PeueHzenTu:

1) Bosogumup BOJIBIIIAKOB, npodecop kadenpu «MaTepiano3HaBCTBO Ta
00poOKa MarepianiBy» [IpuaHITPOBCHKOT IepKaBHOT akaeMii Oy IIBHUIITBA Ta apXi-
TEKTYPH, 3aCIIyKEHUH NS4 HAYKU 1 TeXHIKU YKpainu, naypeat Jlep>kaBHoi mpemii
Ykpainu.

2) Banepis CYBOTIHA, 3aBimyBau kadenpu «MatepianoznaBctBo» Harrio-
HAJIBHOTO TEXHIYHOTO YHIBEPCUTETY «XapKIBCHKUN MOJIITEXHIYHUN THCTUTYTY.

3) Onexcanap BABAUEHKO, nupekTop IHCTUTYTY YOpPHOI METaIyprii iMm.

3.1. HekxpacoBa HarrionanpHoi akagemii Hayk YKpaiHu.



1. MIPO®LJIb OCBITHHO-IIPO®ECIHHOI TIPOTPAMU

3i cmeniaabHOCTI «MaTepiaji03HaBCTBO»

1 — 3aranbHa iHdopmaitis

IloBHa Ha3Ba 3a-
KJIagy BHILOT
ocBiTH Ta Kade-
JIpH, BianmoBizajb-
HOI 3a peaJizaniio
OIIII

XapKiBCHKHUH HaIllOHAIEHUH aBTOMOOITBHO-TOPOKHIH YHIBEPCUTET,
kadepa TeXHOIOTIT MeTaiB Ta MaTepiaJo3HaBCTBA

Odiniitna na3Ba | Marepiano3HaBCTBO
OCBIiTHBOI npo-

rpamMu

Crynmins  BHmoi | Marictp

ocBiTH Ta Ha3Ba | Marictp 3 Marepialo3HaBCTBa
kBajidikauii Mo-

BOI0 OPMTiHAY

PiBennb Bumoi | [pyruit (Marictepchkuii) piBeHb
OCBiTH

Ctyninb, mo Marictp

HMPHCBOKETHCS

OceiTHs kBagidi-
Kalis

Marictp 3 MaTepiaio3HaBCTBa

Kpanigikauis B
JTUILTIOMi

Crymine BUIIOL OcBiTH — Marictp
lanmy3p 3HaHB — MexaHiuHa iHXEHepis
CreuianbHicTh - MaTepiago3HaBCcTBO

®opmu  3100yTTH
BHIIIOI OCBITH

Ouna (neHHa) Ta 3a04HA

Tun aumiiomy Tta
o0csir  OCBITHBOI
nporpamMu

Jurutom marictpa, oguandnuit, 90 kpenurie EKTC, Tepmin HaBuaHHs 1 pik 4 Micsus.

HasiBHicTh akpe-
aUTanii

Ceprudikat npo akpenuraiiro ocBitHpol nporpamu, Bunanuit HA35BO (Ykpaina) Ne6218
Bix 24.11.2023, miticanit 1o 01.17.2029

uxa / piBeHb

HPK VYxpaiau — 7 piBess, FQ-EHEA-npyrwii muxor, EQF-LLL- 7 pisens

IlepenymoBu HasiBHicTh cTyneHs 6akanaBpa
Moga BUKJA- | YKpaiHChKa

JaHHSA

Tepmin aii ocBit- | 2 poku

HbOI IPOrpamMu

InTepHer-agpeca
NOCTiiiHOr0 po3Mmi-
LICHHS ONHCY OCBi-
THbOI IporpamMu

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

2 — MeTa 0CBiTHBOI IporpamMu

Mera HaBYaHHS — MIATOTOBKa (haxiBIiB 3 BUILOIO OCBITOIO 1 KaJpiB BUIIOI HAyKOBOI KBasidikamii, 37aTHIX
crpuiiMaTy, TeHepyBaTH 1 BTLIIOBAaTH IHHOBaLilHI i71eT py po3B'sI3aHHI CKIaJHKUX 3a/a4d Ta Mpo0IieM, MOB'I3aHUX

3

- po3po0KOI0, 3aCTOCYBAHHSAM, BUPOOHUIITBOM Ta BUIIPOOYBAHHSM, IPOrHO3YBAHHSIM BJIAaCTUBOCTEH MeTae-
BHX, HEMETAJIEBUX Ta KOMITO3UIIIHHUX MaTepialliB Ta BUPOOIB HA X OCHOBI, 110 mepeadavyac MpoOBEASHHS TOCITi-
JDKEHB Ta/abo 3/ifiCHEeHHS iHHOBAIIIH Ta XapaKTEePHU3YEThCs HEBU3HAUEHICTIO YMOB 1 BUMOT.

3 — XapakTepHucTHKa O0CBiTHLOI nporpamMu

IMpeamerHa 00-
J1acTh (ramyss
3HaHb, CHeliaJb-
HiCTB)

Tany3s 3HaHb — 13 «MexaHiuHa IHKXESHEPis»

crienianbHicTh — 132 «MaTepiano3HaBCTBOY.

O0’€eKT: ABHIIA Ta MIPOIIECH, TTOB'I3aHi 3 POPMYBAaHHIM CTPYKTYpPH Ta BIACTUBOCTEH MeTa-
JIEBUX, HEMETAJCBUX, KOMITO3UIIIHHUX Ta (DYHKIIOHAIBHUX MaTepialliB, TEXHOJOTISIMH 1X
BUTOTOBJICHHS, 00pOOKH, EKCIUTyaTallii Ta arecraii.

Lini naBuaHHA: MiArOTOBKA (axiBLiB, 31aTHUX €()EKTUBHO BUKOHYBATH Npodeciiiny nis-
JIBHICTB, 110 Nependavae po3B'si3aHHS CKJIQJHUX 3a1a4 Ta MpoliieM, IMOB'sI3aHuX 3 Po3po0-
KOIO, TOCJIJKCHHSIM, 3aCTOCYBaHHSAM, BUPOOHUIITBOM, 0OPOOKOIO Ta BUIPOOYBAHHSM CY-
YacHUX MaTepiaiiB Ta BUPOOiB Ha X OCHOBI.

TeopeTnunuii 3MicT MpeAMeTHOI 00J1aCTi: CTBOPEHHS 1 3aCTOCYBaHHS HOBUX MaTrepialis,
BIUTUB YMOB OTPUMAaHHSI Ta Pi3HOMaHITHUX (akTopiB (TeMIepaTypa, TUCK, OIPOMIHIOBAHHS,
CEpENIOBHUINE, YMOBHM BHKOPUCTAHHSA TOIIO) HAa iX CTPYKTYpy, (i3uuHi, XimiuHi,




TEXHOJIOTIYHI, eKCIUTyaTaIliiiHi Ta QyHKIIOHAIBHI BIACTUBOCTI, METOIM YIIPABIIIHHS BJIac-
THUBOCTSIMH MaTepiaiB.

MeToau, METOIMKH Ta TEXHOJIOT{i: METOM IPOrHO3YBaHHS, TCOPETHYHI Ta EKCIIEPHUMEH-
TaJIbHI METOIM MaTepialo3HaBYMX JOCIIPKEHb, 30KpeMa MaTEMaTHYHOTO Ta (hi3MYHOTO MO-
JICTIFOBAaHHSI, TOCIIJDKEHHS CTPYKTYPH, QI3UUHHUX, MEXaHIYHNX, PYHKIIOHAIBHHUX Ta TEXHO-
JIOTIYHHX BIIACTUBOCTEH MartepiaiiB. TeXHOJI0Tii BUTOTOBIICHHS, 00pPOOKH, KEpYBaHHS CTPY-
KTYpOIO Ta BJIACTHBOCTSIMH MaTepiajiB, BUTOTOBJICHHSI BUpOOiB 3 HUX. CydacHi METOU Ta
TEXHOJIOTIl OpraHizamifHoro, iHpOpMamiHHOTO, MAapKETHHIOBOTO, IPAaBOBOTO 3abesIre-
YeHHS] BUPOOHUIITBA Ta HAYKOBHUX JOCHIKCHb.

IncTpymMeHTH Ta 00JagHAHHSA: OONATHAHHSA JJIS TOCTIDKCHHSA XIMIYHOTO Ta (ha30BOTO
CKJIay, CTPYKTYpHU Ta TOHKOI CTPYKTYpH, MEXaHIYHUX, (Pi3UIHNX, TEXHOJIOTIYHUX Ta PyH-
KIIOHAJIFHUX BIIACTHBOCTEW MaTepialliB, MEXaHIYHOI Ta TepMiuHOoi 00poOku. Cremianizo-
BaHe IporpaMHe 3a0e31eYeHHsL.

OpienTania ocBiT-
HbOI IPOrpamMu

OcgiTHbO-TIpOdeciiina.

OcgiTHbO-TIpodeciiiHa nmporpama 0a3yeThCsi HA OCHOBHHMX TOJIOKEHHSX Ta CyYaCHUX Hay-
KOBHX JIOCSITHEHHSIX 3 MaTepiallo3HABCTBA 1 IIPONOHY€E KOMITJIEKCHHMH MiIXi/] 1O BUPIIICHHS
aKTyaJIbHUX TPOOJieM aBTOMOOITBHOTO TPAHCIIOPTY, OYAiBEIbHO-IOPOXKHIX, IMiJHOMHO-
TpaHCIOPTHUX MariH. OCBITHI KOMIIOHEHTH NPOTpaMHt 3a0e3MeUyI0Th TECOPETHYHI 3HAHHS,
SIKI TICHO ITOB's13aHi 3 MPAaKTHYHUMH HaABUYKaMHU, 10 GopMmye paxiBiiB BUCOKOTO Tpodeciii-
HOT'O PiBHS B Tasly3i MeXaHiqHO1 iHKeHepii.

OcHoBHHIT ¢dokyc
OCBIiTHBOI npo-
rpamMu

OcHoOBHHUI1 (hOKyC OCBITHBOT IIPOrpaMy CIIPSIMOBAHO Ha HaJaHHS SKICHHUX TEOPETHYHHX
3HaHb 1 ()aXOBHUX KOMIIETEHIIIH JIsl ycHiniHoi npodeciiiHoi nisuibHOCTI (axiBiy 3 MaTepia-
JIO3HABCTBA B rajly3siX po3poOKH HOBHX T yIOCKOHAICHHS iCHYFOUHX MaTepialiB, palioHa-
JILHOTO BHOOpY MaTepially Ta Cy4acHOT TEXHOJIOTIT HOTo 0OpOOKH 3 METOFO ITiIBUIIICHHS Ha-
TIAHOCTI Ta eKCIUIyaTalliiHOTO pecypcy JAeTajeid, By3JiB, 0OJaJHAHHS aBTOMOOITHLHOTO
TPaHCHOPTY, OYyAiBEIBHO-TOPOXKHIX, MiAHOMHO-TPAHCIIOPTHHX MAIIHH 3 ypaxyBaHHSIM Te-
XHOJIOTIYHHUX, EKOHOMIUYHHUX 1 EKOJIOTIYHUX YUHHHKIB Ta MHUTAaHb TEXHOTCHHOI OE3MEeKH i
LUBUILHOTO 3aXUCTY B CKJIQJHUX YMOBaX ITICISIBOEHHOTO BiJIPOJIKEHHS Ta PO3BUTKY €KOHO-
Miku YKpaiHH.

Kiro4oBi ciioBa: MaTepiajo3HaBCTBO, CTaNi 1 YaBYHH, KOMITO3HLINHHI MaTepiainu, aMmopdHi
Ta HAHOKPHCTAJIIUHI Marepiaiy, HAaHOTEXHOJIOTII, TepMiuHa 00poOKa, MOAN(IKYBaHHS I10-
BEPXHI, IPOLIECH CTPYKTYPOYTBOPEHHSI, EKCIIEpTH3a CTPYKTYPH, eKCIUTyaTalliliiHi BIaCTHBO-
CTi, METOJIM PEHTI'€HIBCHKOT'0 aHaJli3y, IMBLIbHA Oe3reka, 0XOpoHa mpaiti

OcobauBocTi npo-
rpaMu

Oco6umuBicte OI1 mossirae y 3abe3neueHHi BUCOKOTO PIBHS MiArOTOBKH 3100yBaYiB, 110 J10-
CsraeThCs 3a paXyHOK HABYAHHSI B 1a00OpaTOpisAX HA ayJUTOPIsAX Kadenpu, e yMOBH HAOIH-
JKEHi 10 YMOB 1X mpodeciitHO1 MisUTbHOCTI; BUKOPUCTAHHS Cy4acHOTO 00JaTHaHHS IS TIPO-
BEICHHS 3aHATb; 3aJydeHHs NpodeciiHMX BHKIIAJAdiB; MPOBEICHHS HAYKOBOTO CTaXy-
BaHHS Ta MPAKTUKHM Ha TepenoBux mianpueMctBax micra. Komnonentn OIl po3pobieHi 3
ypaxyBaHHAM HAayKOBUX IEp>KOIO/DKETHHUX HPOEKTIB KadeapH, MPUCBSIUCHHUX 3aIpoBa-
JUKEHHIO HOBITHIX TEXHOJIIOTIH 1 3ac00iB ITi IBUIIEHHS JOBTOBIYHOCTI OPOHBOBAHOI TEXHIKH,
y BIKOHaHHI SKHX MPUAMAIOTh y4acTh MariCTpy. BHUCBITIIOIOTHCS OpUTiHATBHI, IO HE Ma-
I0Th aHAJIOTIB, HAYKOBI JIOCATHEHHA KaepH B MEPCIEKTUBHOMY HAIIPSIMKY BIUIMBY 1HHO-
BaIlifHIX METOiB MOAN(IKyBaHHS IMOBEPXHI Ha IiIBUIICHHS SKCILTyaTalliifHOTO pecypcy,
SIKi OTPUMAJTK TIATeHT Ha BUHAXiJ. Tak 70 kommoHeHTH OK4 «Di3nuHi OCHOBHU MIITHOCTI Ta
IUTACTHYHOCTI» JofaHi TeMu « MoaudikyBaHHS MOBEPXHI SIK CIIOCIO MiABUIIEHHS KOHCTPY-
KTHBHO{ MiTHOCTi BUp06iB» Ta «[IoBepXHs K 0COOMUBHI cTaH 00’ €KTY 1 IPUYNHH {1 BIUTUBY
Ha BJIACTUBOCTI BUPOOY B IIJIOMY».

OpepxaHi 3a y4acTIO MaricTpiB pe3yibTaTH HAYKOBUX JOCIIIKEHB JOTTOBIIAIOTHCS Ha MiXK-
HapOJHMX HAyKOBUX KOH(]EpeHLisx, ceMiHapax, IpeJICTaBII0ThCS HA MXkHapoJHHX 1 Bee-
YKpaiHChKUX KOHKYPCaX CTYAEHTCHKHX HayKOBHUX POOIT.

[epenbadena MOXIIMBICT HABYAHHS IHO3EMHUX IPOMaJISIH YKPATHCHKOIO0 MOBOIO.

4 — IIpupaTHicTh BUMYCKHUKIB
J0 MPANEeBIAIITYBAHHS TA NMOJANbIIOT0 HABYAHHS

Hpupathnicts 10
NpaneBIaITy-
BaHHS

Marictpu 3 MaTepiao3HaBCTBA MOXKYTh IPANIOBATH Ha MiAIPHUEMCTBAX MaIIMHOOYIIBHOT,
aBTOMOOLIBHOI, aBiallifHOI MPOMHUCIIOBOCTI, B HAYKOBO-JOCII/IHIX YCTAHOBaX, a TAKOX B
HavaJIbHUX 3aKJIaJax BHIIOI OCBITH. BOHM MOXKYTh ITpaIfoBaTH Ha I10CaNaX:

HaykoBuii criiBpoGiTHUK (raiy3b iHxeHepHOi cripaBu), kox KIT2149.1

HayxoBuii cniiBpoGiTHUK (iHXKeHepHa MexaHika), kox KIT 2145.1

HayxoBuii criBpoOiTHHK (TipHHIITBO, MeTaypris), kox KIT 2147.1

Tmxenep (metamyprist), kox KIT2147.2

Imxenep-texHosor (Metamypris), ko KIT12147.2

Imxenep 3 KOMIUIEKTAIlli yCTaTKyBaHHS i MaTepianis, koa KIT 2149.2

Imxenep i3 BIpoBaKEHHsI HOBOT TeXHIiKkU i TexHoorii, kox KI12149.2
Imxenep-nocninauk, ko KI1 2149.2

Imxenep-texnonor, ko KIT 2149.2




KoHucynbranT (y meBHi# ramysi imkeHepHoi cipaBn), kox KIT 2149.2
daxiBelb 3 HepYHHIBHOTO KOHTpoJIr0, Ko KIT 2149.2
Kpucranorpad, xox KIT 2113.2

Imxenep 13 3BaproBanHs, kox KI1 2145.2

[mwkenep-nadopanr, ko KIT 2149.2

Ilopanbie
JaHHSA

HaB-

[IponoBkeHHs! HaBUAHHS 3400yBayiB BHIIOI OCBITH JUI OTPUMAaHHS TPETHOTO (OCBITHBO-
HayKOBOT'0) PiBHS BHIIOI OCBITH, 8 TAKOX JOJATKOBUX KBanmi(ikalliid B CHCTEMI OCBITH J10-
POCIIHX.

5 — BukJjiagaHHs Ta OLiHIOBAHHA

Buknaganna Ta
HABYAHHSA

CTyIeHTOLIGHTpOBaHEe HABUaHHS, CAMOHABYAHHs, HABYaHHS Yepe3 NOEJHAHHS JISKLIH, Jla-
00paTOpHUX Ta MPAKTUIHUX 3aHATH, PO3B’SI3aHHS CUTYAIIHHUX 3aBAAaHb MPH JOCIiTHUIH-
Kiif po0OOTi Ta B yMOBaxX BHPOOHHIITBA, 3aXHCT 3BITiB 3 MPAKTHYHHX Ta Ja0OPaTOpHUX poOiT,
OTIPIUTIOAHEHUH 3aXHCT KBaJi(ikariitHoi poooTu. TeopeTnyHi 3HAHHA 1 IPAKTHYHI HABUIKH
3aKpIILTIOIOTHCS 1 YAOCKOHAIIOIOTHCS i/l YaC MPOXOKEHHS! HayKOBO-JIOCHITHOTO CTaXy-
BaHHS Ta MEPEAMIUIOMHOI NPAKTHKU. 3aralbHUH CTUIIb — IHHOBAlliHE HaBYaHHS Ha PiBHI
TBOPYOTO IOLIYKY.

OuinoBanua

[ToTouHMI KOHTPOIIB, CEMECTPOBHIT KOHTPOIIb. OLIHIOBaHHS MMCEMOBUX POOIT, YCHUX BiJ-
TIOBi/IeH, MATOTOBKA MPE3CHTAIIiH Ta 3BiTiB 3 HAYKOBO-AOCTiTHIX POOIT Ta MPAKTHKH. ATe-
cTarlis 3100yBaviB Y BUTIIAAI MyOJIIYHOTO 3aXHUCTy KBaTiikamiiHOT poOOTH.

6 — IIporpaMHi KOMNIETEHTHOCTI

InTerpajsbHa Kom-

3maTHICTH pO3B’s3yBaTH CKIIATHI 3a7adi Ta mpoOIeMu 3 MaTepiajo3HaBCTBa Y mpodeciiHiit

NeTeHTHiCTh JisIbHOCTI Ta/abo y mpolieci HaBYaHHs, 110 Nependavyae MpoBeeHHS J0CIiKEeHb Ta/abo
3MiICHEHHS IHHOBAIIIH Ta XapaKTepH3YEThCSl HEBU3HAYEHICTIO YMOB 1 BUMOT.
3araapni  komme- | 3K.01 3gatHicTh 10 aOCTpakTHOTO MUCIICHHS, aHANI3Y Ta CHHTE3Y.

TentHocTi (3K)

3K.02 3maTHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTHYHUX CUTYAIIIsX.
3K.03 3maTHicTH pO3pOOIATH Ta YIPABIATH IPOCKTAMH.

3K.04 3xaTHicTh CHIUIKYBaTHCS IHO3EMHOIO MOBOIO.

3K.05 3paTHicTh HpaIfoBaTH aBTOHOMHO.

3K.06 3patHicTh IpaIfoBaTH Ta B KOMaH/II.

3K.07 3aaTHicTh MpanioBaTH y MiXKHAPOTHOMY KOHTEKCTI.

3K.08 IIparnenns 1o 30epexeHHs] HABKOJIUIIHBOTO CEPEIOBHUIIA.

Cunenianbui  (¢a-
XOBi) KOMIIETEHT-
HOCTI

CK.01 3parHicTh BUSBIISITH Ta CTaBUTH HPOOJieMU B cepi Marepiaio3HABCTBa, IPUAMATH
e(eKTHBHI PIMICHHS IS IX BUPIMICHHS.

CK.02 3gaTHicTh TIIaHyBaTH Ta MIPOBOIUTH JOCIIIKEHHS B cepi MaTepialo3HABCTBA Y JIa-
0OpaTOpHHUX Ta BUPOOHWYHMX YMOBaX Ha BiANOBITHOMY PiBHI 3 BUKOPHCTAHHIM CYYacHUX
METOJIIB i METOJHMK €KCIICPUMEHTY .

CK.03 3gatHicTh po3po0IATH HOBI METOIN 1 METOJMKH JOCTIHKeHB, 0a3yIOUNCh Ha 3HAHHI
METOJI0JIOTii HAYKOBOTO AOCIIPKEHHS Ta 0COONIUBOCTI IPOOIEMH, MO BUPIITYETHCS.

CK.04 3narHicTh OL[IHIOBAaTH Ta 3a0€3MeuyBaTH SKICTb POOIT, 110 BUKOHYIOThCS.

CK.05 3paTHicTh 10 KPUTUYHOTO aHaJli3y Ta MPOrHO3YBaHHS XapaKTEPUCTHUK HOBUX Ta ic-
HYIOUMX MaTepiasiB, mapaMeTpiB IPONECiB iX OTpUMaHHSA i 0OPOOKH Ta BUKOPHUCTAHHS Y
BHpOOax (abo y BUpOOHUYNX yMOBaxX).

CK.06 3natHiCTh pO3yMiTH Ta BUKOPHUCTOBYBATH MAaTEMAaTH4HI Ta YHCIOBI METOIU MOJe-
JIFOBAHHSI BJIACTHBOCTEH, SIBHII T ITPOLIECIB.

CK.07 31aTHICTh OIIIHFOBATH TEXHIKO-€KOHOMIYHY €()eKTHBHICTH JOCIIKECHb, TEXHOJOT1-
YHUX IPOLECIB Ta IHHOBALIHHUX PO3POOOK 3 ypaxyBaHHSIM HEBH3HAYEHOCTI YMOB 1 BUMOT.
CK.08 3natHicTh 3p03yMiJIo 1 HEABO3HAYHO JOHOCHTH BJIACHI Ta apryMEHTAII0 3 MUTaHb
MaTepiao3HaBCTBa 3HAHHS, BUCHOBKH 1 IOTHYHHX IpoOeM 10 ¢axiBuiB i HedaxiBLiB, 30-
KpeMa JI0 0ci0, SIKi HaBYaIOThCS.

CK.09 3gatHicTs 0O0IpyHTOBaHO 3IiHCHIOBATH BHOIp TEXHOJOTiH BHTOTOBJIEHHS, 00p00-
JICHHS, BUIPOOYBAaHHS MaTepiaiiB i BUpOOiB, 111 KOHKPETHUX YMOB EKCIUTyaTarlii.

CK.10 3nmaTHicTs OpTaHi30BYBATH Ta 31IHCHIOBATH KOMIUIEKCHI BUIIPOOYBaHHSA MaTepialiB
1 BUpOOIB.

CK.11 3gaTHicTh 3aCTOCOBYBATH CUCTEMHHM MiAXi JUIS PO3B’S3aHHS MPUKIATHUX 3a7ad
BHUTOTOBJICHHsI, 00pOOKH, eKCITyaTallii Ta yTuti3alii MmaTepiaiiB i BUpOOiB.

CK.12 3nartHicTh po3po0JIaTH Ta peali3oByBaTH HIPOEKTH B cepi MaTepialo3HaBCTBA, a Ta-
KOJX IOTUYHI 10 HET MDKANCIMIUTIHAPHI TPOEKTH.

JlogaTkoBO 3a NPONO3NLI€I0 CTeHKX0JIIepPiB

CK.13 3parHicTb 311HCHIOBATH HAYKOBO-IOCIIHY €KCIIEPTH3Y PyHHYBaHHS, epeadacHuX
BiZIMOB BHPOOIB Ta CTaHy KOHCTPYKLIH JUI1 po3p0OKH METOiB 30UIBLIEHHS eKCIUTyaTalii-
HOTO pecypcy JeTainei, By3iiB, o0JyiaJiHaHHSI aBTOMOOUIBHOTO TPaHCIIOPTY, OyiBENILHO-




JIOPO’KHIX, M THOMHO-TPAHCTIOPTHUX MAIIWH 3 METOIO BiZIOY0BH €KOHOMIKH Y KpaiHU y ITi-
CIIIBOEHHUH MEPioj.

CK.14 3narHicTh 3acTOCOBYBaTH Ha0OyTi 3HAHHS B rajly3i HAHOMAaTepiaiiB Ta HAHOTEXHOJIO-
Ti# 1711 T IBUIIICHHS JOBFOBIYHOCTI BiAMOBI A IbHUX JCTAICH, By3JIiB, 00JaIHAHHS aBTOMO-
O1JIBHOTO TPAHCHOPTY, OY/1iBEJIbHO-IOPOKHIX Ta MiAHOMHO-TPAHCIOPTHHX MAIIHH.

7 — HopmaTHBHHIA 3MiCT MiATOTOBKH 3100yBa4iB BHIIOI 0CBIiTH 32 IPYTUM (MaricTrepcbKuM) piBHeM

[porpamHui pe3yib-
TaTu HaBYaHHS

(PH)

PH 1. Po3ymitu Ta 3acTOCOBYBATH IPHHIMIIN CUCTEMHOTO aHaJi3y, IPUYMHHO- HACIIIKO-
BUX 3B’SI3KIB MDXK 3HaUYIIUMHU (haKTOpaMH Ta HAYKOBUMH 1 TEXHIYHUMH DPIlIEHHSIMH B KOH-
TEKCTi ICHYIOUHX TEOPiH.

PH 2. BusBnaru, popMyIroBaTH i BUPIITyBaTH MaTepialo3HaBi MpobaeMu i 3aaadi.

PH 3. BinpHO CHijIKyBaTHCS JEp>KaBHOIO Ta aHTIIHCHKOI0 MOBaMH yCHO i MMMCHMOBO IS
o0roBopeHHs npodeciifHuX MpooIIeM 1 pe3ybTaTiB qisUIEHOCTI ¥ cdepi MaTepiamo3HaBcTBa
Ta IUPIIOTO KOJa iMKEHepHUX NMHUTaHb, MPE3eHTaMii pe3yIbTaTiB IOCIiIKEHb Ta IHHOBa-
LiHIX IPOEKTIB.

PH 4. 3acTocoByBaTtH cy4acHi iHpOpMaIiiiHi TEXHOJIOTII Ta Clieliaai3oBaHe MPOorpaMHe 3a-
Oe3reueHHs JUIs PO3B’A3aHHs CKIIAJHUX 33/1a4 MaTepiallo3HaBCTBA.

PH 5. Ipuiimatu edexTHBHI pillieHHS B HOBHUX CUTYyallisx abo HenependaueHUX yMOBax 3
ypaxyBaHHSM 1X MOXKJIMBHX HACIIJKIB, OLIHIOBATH 1 MOPIBHIOBATH AJIbTCPHATUBH, OIIHIO-
BaTH TCXHIYHI, CKOHOMIYHI, €KOJIOT1YHI Ta MPABOBI PH3HKH.

PH 6. HaykoBi HaBHYKH y Taiy3i iHXeHepii Ui Toro, Moo YCHIIIHO NPOBOANTH HAayKOBI
JOCITIKEHHS SIK ITi]T KepIBHUIITBOM TaK 1 CAMOCTIHHO.

PH 7. Po3pobnsatu Ta peani3oByBaTH IPOEKTH Y cepi MaTepialo3HaBCTBA Ta 3 JOTUIHUX
JI0 MaTepiajJo3HABCTBA MIKIUCHUIUTIHAPHUX HAIIPSIMiB, BU3HAYATH IIUJIi Ta MOTPiOHI pecy-
pcH, IIaHyBaTH pOOOTH, OPTaHi30ByBaTH poOOTY KOJICKTHBY BUKOHABIIIB, 341HCHIOBATH 3a-
XHCT IHTEIEeKTyallbHOI BIACHOCTI.

PH 8. Ymitn 3acTOCOBYBAaTH METOJM 3aXHCTY 00 €KTIB iHTEIIEKTYaJbHOI BIACHOCTI, CTBO-
peHux B xo/i npodeciiiHol (HayKOBO-TEXHIYHOT) AiSUTBHOCTI.

PH 9. 3acrocyBaru metonn LCA-ananizy, eko-ayauTy, IMiJXOIB CTIKOrO PO3BHUTKY ITij
4ac po3poOKH HOBUX MaTepialliB Ta BIIPOBAHKEHHS HOBUX TEXHOJIOTIH.

PH 10. HaBuuku mpe3eHTallil HAyKOBOTO MaTepialy Ta apryMEeHTIB Iyl 1o0pe iHpopMoBa-
HOT ayuTopii.

PH 11. BukopucToByBaTH CydacHi METOIH IS BUSBIICHHS, TIOCTAHOBKH Ta PO3B’I3yBaHHS
BUHAXITHUIPKUX 3a/1a4 B rajly3i MaTepialo3HaBCTBA.

PH 12. ®opmymoBaT Ta po3B's3yBaTH HAYKOBO-TEXHIUHI 3a/1adi U1 pO3pOOKU, BUTOTOB-
JICHHS, BUMPOOYBaHH:, cepTH]iKamii, yTHIi3alii MaTepiaiiB, CTBOPSHHS Ta 3aCTOCYBaHHS
e(EKTHBHHUX TEXHOJIOTiH BUTOTOBIICHHS BUPOOIB.

PH 13. IInanyBaTH i BHKOHYBAaTH €KCIIEPHUMEHTAIBHI MaTepiaJo3HABYI TOCIIIKEHHS, 00u-
paTH BiIMOBIIHI 00JIaHAHHS Ta METOIUKH, 3MIHCHIOBATH CTATUCTHYHY OOPOOKY i cTaTHc-
THYHHI aHaIli3 pe3yJIbTaTiB eKCIIEPUMEHTIB, OOIPYHTOBYBATH BUCHOBKH.

PH 14. O0rpyHTOBaHO NpHU3HAYATH T4 KOHTPOJIIOBATH NOKA3HUKH SIKOCTI MaTepiajiB Ta BU-
po0iB.

PH 15. IIpoekTyBaTu HOBI MaTepiajiu, po3poOIIsTH, JOCHIIIKYBaTH Ta BUKOPUCTOBYBATH (i-
3WYHI Ta MATEMATUYIHI MOJICIII MaTepialiiB Ta MPOIIECIB.

PH 16. 3naTHicTh €)eKTHBHO BUKOPUCTOBYBATH Ha MPAKTHUIIl TEOPETHYHI KOHLIENi MEeHe-
JUKMEHTY Ta J1JIOBOTO aIMiHICTpYBaHHS.

PH 17. Po3p’s3yBaTy NpUKJIa/IHI 3a71a41 BUTOTOBJICHHS, 0OpOOKH, eKCIuTyaTanii Ta yTHiIi3a-
il MaTepiaiiB i BUPOOIB.

PH 18. 30uparu HeoOxiHy iHpOpMaIlito, BAKOPUCTOBYIOUN HAyKOBO-TEXHIUHY JTEpaTypy,
0a3u JaHWX Ta IHIII pKepelia, aHAli3yBaTH 1 OLIHIOBATH .

PH 19. Po3po06isaTi KOMIUIEKCHUH Tu3aiiH HOBUX MaTepialiB i BUpOOiB Ha X OCHOBI 3 ypa-
XYBaHHSM EKCIUTyaTal[iiiHuX BIACTUBOCTEW Ta YMOB BUKOPHUCTAHHSI.

JoaaTkoBo 3a Npono3uui€elo cTeiikxoJiaepin

PH20. YMiT ynpaBisTé KOHCTPYKIIHHOIO MIITHICTIO Ta MiJBUIYBATH HAAilHICTh BUPOOIB
aBTOMOOUIBHOTO TPAHCIIOPTY, Oy 1iBETLHO-TOPOXKHIX, MiTHOMHO-TPaHCIIOPTHUX MAIIIMH Ha
OCHOBI Cy4acHHMX IOTJISI/IIB iH)KEHepiii MOBEpXHi; OyTH 34aTHUMHU OPIEHTYBATHCS Y CKJIA/I-
HUX THTAHHAX JIOTIYHUX 3B'SI3KIB MK CTaHOM IOBEPXHi, Ae(OpPMaIiifHOIO0 MOBEIIHKOIO i
3MIHOIO BJIIACTHBOCTEW BUPOOY B 3aJICKHOCTI BiJ MacmTabHOro (PakTopy Ta BHIY JIFOYOTO
HaBaHTAXKCHHSL.

PH. 21. Po3po0iatn Ta BAOCKOHATIOBATH €KOHOMIYHO JTOCTYITHI IS CTIO)KHBada
Marepian, 1o HeoOXiaH1 sl BiIOyI0BH €KOHOMIKH YKpaiHu y MiCISIBOCHHHUH Tie-

pion.

8 — PecypcHe 3a0e3neueHHsl peaJtizanii mporpaMu

Kagpose 3a0e3sme-
YCHHSA

Jlo cxiagy BUKIIaaa4iB OCBITHBOI IPOTPaMu BXO/STh HAyKOBO-TIEJaroriyHi NpamniBHUKH Ka-
(enpu TexHOJIOTI] MeTaliB Ta MaTepiajlo3HaBcTBa MexaHigyHoro ¢akynerery, 100 % sikux




MarOTh HayKOBi CTYIIEHI Ta BUYEHI 3BaHHS. 3 METOIO IMiIBUIICHHS MPOQECiitHOrO piBHSA 3a
JUCHUIUTIHAMH, 1[0 BHKJIAIAIOTHCS, BCI HAYKOBO-TIEArOriYHI MPAI[iBHIKY MTOCTIHHO ITi1BU-
LIYIOTH CBOIO KBami(ikarito Ha KOH(epeHUisxX, CuMIo3iyMax, BebiHapax, MPOXoIsiTh CTa-
JKyBaHHS B PI3HMX 3aKjIaJax BHIIOI OCBITH, y TOMY YHCII, if 32 Me:kaMu Y KpaiHH, Ha nepe-
JIOBUX MiANPHEMCTBAX. TaKkox /10 BUKJIAIAaHHSI OKPEMUX KypCIB BiJIIIOBITHO /10 iX KOMIETe-
HIT Ta JOCBiMy 3aJIydeHi HayKOBO-IIEJaroriyHi MpaliBHUKU 1HIIHMX Kadexp MEeXaHiqYHOTO
(daxynpTery.

MartepiaJbHO-TeX-
HiuHe 3a0e3re-
YeHHS

Bianoginae TeXHOIOTIYHUM BUMOTaM I1[0JI0 MaTepiajbHO-TEXHIYHOTO 3a0e3IeueHHs OCBIT-
HBOI AISUTEHOCTI y chepi BUIIOT OCBITH 3TiTHO 3 AiF0UNM 3aKOHOMABCTBOM Ykpainu (ITocta-
HOBa Kabinety MiHicTpiB Ykpainu «IIpo 3aTBepmkeHHs JlinmeH3iHHIX YMOB IPOBaKEHHS
OCBITHBOI HisNTBHOCTI 3akiIaaiB ocBiT» Bix 30 rpyans 2015 p., Ne 1187 (B pemaxmii mocta-
noBu KMV Big 24 Gepesnst 2021 p. Ne 365).

HapuanbHi 3aHITTS BigOyBaeTHCS B CyJaCHUX ayAUTOPIAX, SKi 00JamHaHI ayAi0BI3yaIbHOO
amapatyporo 1 HeoOXiTHIMHU TEXHIYHUMHE 3aco0amH, B 6 1a00paTopisix, 2-X KOMI IOTEPHUX
KJIacax, y HaBUAIbHO-TPEHIHTOBOMY IIEHTpPi aMepuKkaHchbkoi kommaHii HAAS, ocHameHOMY
Bepcrartamu 3 UITY, ninieH3iiHIMY TakeTaMu 1 pOrpaMHUM 3a0e3neYeHHIM. Y HaBYaIbHO-
HAYKOBIll pOOOTi 32 OCBITHBOKO MPOrPaMOI0 BUKOPHCTOBYETHCS 0OJaIHAHHS IS MEXaHiy-
HUX BHIIPOOYBaHb, TEPMIiYHI Nedi, MeTanorpadiuHi Ta eJIeKTPOHHUI MIKpOCKOMH, 001a-
HaHHS JUIsl BUTOTOBJICHHS 3pa3KiB JJIsl IOCIIKSHHS CTPYKTYPH, YCTaHOBKA U1l HAHECEHHS
10HHO-TIITa3MOBHX TMTOKPUTTIB «bymnar — 3T», oOnagHaHHA 17151 BU3HAYCHHS TPUOOTEXHIYHIX
XapaKTepUCTHUK, NPT JUIl HEpYHHIBHUX MeToAiB KOHTpomo. IlependaveHuii BapiaHT

IUCTAHIIIHHOTO OTpUMaHHS iH(opMarii Ta B3aeMomii 3 BHKIaJa4aMd Ha IUIATPOpMi
Moodle.

Indopmaniiine Ta
HaBYAJIbHO-METO-
JTHYHe 3a0e31e-
YeHHS

OcBiTHI# Tporec 3a0e3neueHo MiIpyIHHKAMH, HABUYAIbHUMH MMOCIOHIKAMH, TOBiTKOBOIO,
NepioAMYHOIO Ta 1HIIOK HAaBYAIBHOIO JITEPAaTYPOr, METOAUYHHMH PO3POOKaMU BHUKIIA/1a-
4yiB kadenpu, mo Hamani y Oibmiotemi; wumdpoBoMy apxiBi (pemosutapii) XHAY
(https://dspace.khadi.kharkov.ua/dspace/); aucranuiiinumMu MaTepiagaMu KypciB-pecypeis,
CTBOpeHHMH Ha tuiatdopMmi Moodle Ta po3mimenumu Ha HapuanpHOMY caiTi XHAIY
(https://d12022.khadi-kh.com/). Tndopmaiiini pecypcu 616,1i0TEKH yHIBEPCUTETY 3a OCBIT-
HBOIO MPOrPaMOI0 MEPIOANYHO OHOBIIOIOTHCS Ta ANANTYIOThCS J0 IiNIEH OCBITHBOI MpO-
rpamu.

Joctyn 1o Bcix 6i0iioTeuHnx 6a3 HaJaeThesl y BHYTPIlIHIA Mepexi yHiBepcuteTy. Ha Te-
puTOpil yHIBEpCUTETY HaJaHo Oe3/IpOTOBHH A0CTyM A0 Mepexi Internet. 3n00yBadi MatoTh
BUIBHHI IOCTYI 10 M>KHApOAHUX 0a3 nanux Scopus, WoS.

B 3BO icuye odimiiinuii caiitt XHALY (https://www.khadi.kharkov.ua/), na sikomy po3mi-
IIeHa OCHOBHa iH(opMalito npo kadeapy (cTpykrypa, JineHsii Ta ceprudikatu npo akpe-
JUTAIl0, aaMiHiCcTpaTHBHA, (DiHAHCOBA, HABYAJIbHA, HAYKOBA, MDKHAPOJIHA JISUIBHICTH,
BHYTpIIIIHS cMcTeMa 3a0e3NeUeHHs SIKOCTi OCBITH, PaBUIIa NPUHOMY, KOHTAKTH).

9 — AkageMiyHa MOOLJIBHICTE

HauionanbHa kpe-

Ha ocHOBI IBOCTOpPOHHIX JI0rOBOPiB Mik XapKiBCbKMM HalliOHaJIbHHUM aBTOMOOIJIBHO-/0-

AUTHA MOOiTb- | POXHIM YHIBEPCUTETOM Ta 3aKJIaJlaMH BHUIOi OCBITH YKpaiHu.

HicTh

Mi:xknapogHa kpe- | AkaneMidHa MOOUTEHICTh Ha OCHOBI JBOCTOPOHHIX JOTOBOPIB Mik XapKiBCHKUM HaIliOHA-
OUTHA MOOLIB- | TEHIM aBTOMOOLTEHO-TOPOXKHIM YHIBEPCUTETOM Ta JIOM3MHCHKAM TEXHIYHUM YHIBEpCHUTE-
HicTB ToM «JlomzuHerka nostitexuika» ([Tonbima), bpanneHOYp3bKUM TEXHIYHUM YHIBEPCUTETOM

(HimeuunHa).

HaBuanusa iHozem-
HHUX 3100yBayviB
BHIIOI OCBIiTH

[lepenbayena MOXIMBICTh HaBYaHHS 1HO3EMHHUX CTYJICHTIB YKpPaiHCHKOIO MOBOIO.

2. MEPEJIIK KOMIIOHEHTIB OCBITHbO-ITIPO®ECIMHOI ITPOT'PAMM TA

IX JJOTTYHA OCJIIJOBHICTD

2.1 Iepeaik komnonentiB OIIII

Kommnonentu ocBiTHRO-TIpodeciiHOT mporpamMu Kinb- .
. . . dopma miIcyMKO-
Kog v/n | (mucuurutiHu, npoekTu / poOOTH, MpaKTHUKa, KBai- KICTh
. . BOT'O KOHTPOJTIO
dikariiitna podoTa) KpEJUTIB
1 2 3 4
1. O6oB’sa3xoBi komnounentu OI1
1.1. llnkJa KOMIOHEHTIB 3arajbHoOI MiArOTOBKH
OK1 [mo3eMHa MOBa 5,0 Sanik/Ex3amen
OK2 I{mBITbHMI 3aXHUCT 3,0 3anmik



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

1.1.2. KomnoHeHnTH npogeciiiHoi miAroroBKu

OK3 CyuacHl METO/IM PEHTIE€HIBCHKOTO aHATI3Y 4,0 Ex3amen
OK4 ®Di3U4HI OCHOBH MIIIHOCTI Ta IIACTHYHOCTI 7,0 Ex3amen/Ex3zameH
OK5 Hanomarepianu, HaHOTEXHOJOTII Ta IX 3aCTOCY- 7,0 Ex3amen
BaHHS
OK6 XiMist TBEpAOTO Tija 4,0 Ex3amen
OK7 Excnieptusa cTpykTypu 3,0 3aiik
OKS HayxoBo-nocnigHe cTa)XyBaHHS 3,0 3amik
OK9 [TepenmuruioMmHa mpakTUKa 3,0 3amik
OK10 Bukonanus kBamidikamiiHoi podoTu 27,0 [TyGmiunmii 3axucT
3arajJbHui 00CAT 000B’I3KOBHX KOMIIOHEHTIB 66,0
2. Budbipkosi komnonenTu OIl
2.1. IlnKJ1 KOMIOHEHTIB 3arajJibHOI MiArOTOBKH
Bubipkosa gucnurniina 1 4,0 3anik
BK . . -
BubipkoBa auciurmuiiga 2 4,0 3anik
2.2. lucuumiiinu npogeciiHol MiArOTOBKH
BK BubipkoBa aucrumiiga 3 4,0 3amk
Bubipkosa gucnuruiina 4 4.0 3aimik
BubipkoBa qucnuriiza 5 4,0 3amk
Bubipkosa gucnuriina 6 4.0 3aimik
3arajgbHuii 00cSAT BUOIPKOBHX KOMIIOHEHT 240
3ATAJIBHUU OBCAT OCBITHBO-ITPO®E- 90
CIMHOI NTIPOI'PAMM
3. CTPYKTYPHO-JIOI'TYHA CXEMA OI1
| Cemectp 1 ‘ ‘ Cemectp 2 | I Cemectp 3 ‘
g
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4. ®OPMA ATECTAL{ 3/J05YBAYA BUILIOI OCBITH




®opmu arecranii 3100yBaviB BH-
110} 0cBiTH

Artecrauis 3100yBaviB BHIIOT OCBITH 3a OCBITHBOIO IIpOrpaMoro «Marepianos-
HaBCTBO» 3/IMCHIOETHCS Y BUIVISAL IyOIIYHOTO 3aXUCTy KBanmi(ikaliiHoi po-
6oT1H.

Bumoru 10 kBasigikaniiinoi po-
oot

Kgamigikarmiitna pobota nepembadae po3B’s3aHHS CKIAIHOI 3a1a4i MaTepiaio-
3HABCTBA 3 BUKOPHCTAHHSAM CYYaCHHX CKCIEPHMEHTAIBHHX METOXIB MaTepia-
JIO3HABYMX JOCIIUKEHb Ta BpaxyBaHHIM IHHOBAIlIi B rajgy3i MaTepialo3HaBc-
TBa, HEOOXIIHMX Ha Cy4acHOMY eTalll MOJEpHi3alii HayKOMICTKOTO aBTOMO-
Oisie — Ta TpaKTOpOOYAyBaHHS, JOPOKHBO-0YIBEIBHOT TEXHIKH.
KBamnigikariiina podora Marictpa noBHHHa OyTH BUKJIaJIeHa TPaMOTHO, JIOTi-
4HO 1 ohopMmIIeHa y BianoBinHocTi 1o cranaapty (CTBH3 57.1-01:2017
https://www.khadi.kharkov.ua/fileadmin/user_upload/stvnz__57_2022.pdf).
Kgamigikarmiitna pobota MaricTpa He TOBUHHA MiCTHUTH aKaJIEMi9HOTO IDIari-
aTy, pabpukartii, panpcudikamii, CTyIeHT MOBHHEH TOTPHUMYBATHCh 0a30BUX
MIOJIOXKEHb JOOPOYECHOCTI.

Kgamigikamiitna pobora Mae OyTH ONPIITIIOAHEHA TUIIXOM PO3MIIICHHS B pe-
mo3uTapii XapKiBChKOTO HAI[IOHANEHOTO aBTOMOOIUTHHO-IOPOKHBOTO yHiBEp-
curery. Kanidikauiitai podotu, mo MictsaTh iHpOpMAILio 3 00MEKEHUM J10C-
TYIIOM, BiJICYTHI.

5. MATPULA BIAITOBIAHOCTI IPOI'PAMHHUX
KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBITHBOI IPOTPAMHU

TiB

Ilo3Hayku NporpaMHMX KoMIIeTe-
HTHOCTEH Ta OCBITHIX KOMIIOHEH-

OK1
OK2
OK 3
OK 4
OK 5
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 3ABE3ITIEYEHHS ITPOI'PAMHUX PE3YJIBTATIB
HABYAHHSI KOMIIOHEHTAMM OCBITHBOI ITIPOIT'PAMUA



https://www.khadi.kharkov.ua/fileadmin/user_upload/stvnz__57_2022.pdf

Mosnaukn nporpaMuux pesy.bTatin ; ; ; ; : ; ; ; ; g
HABYaHH Ta OCBIiTHIX KoMIOHeHTIB | © | O | O | O | O | O | O | O | O | 8
PH1 + +
PH 2 + + +
PH 3 + + +
PH 4 + + + | +
PH 5 + +
PH6 + + +
PH 7 + + +
PHS + +
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 HA-
BUAHHS (ITPH) TA KOMIETEHTHOCTEM

s|g|igzegE|sEsEgEIEISEEIEEIEIEIRIRIS
SIRBEFEFEFSSSEEEE8E5E8E8
PH1 |+ + +
PH 2 + + +
PH3 | + + +
PH 4 + + + +
PHS5 | + + | + + +
PHo6 + + + +
PH7 + + |+ +
PH S8
PHY +
PH 10 +
PH11 | + +
PH 12 + + + |+ |+ +




PH 13 + + |+ + + +

PH 14 + +

PH 15 + + + | + + +

PH 16 + + + +

PH 17 + + +

PH 18 + + | +

PH19 |+ | + + | + + |+ + +
IPH 20 | + + + |+ |+ + + ++ |+ |+ |+
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