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HEPEIMOBA

1. Po3pobOHuKH nporpamu:

FOpiii PDKKOB
Jo1eHT kabeapH TeXHOJI0rl MeTalllB

Ta MaTeplaJiIo3HABCTBA, f , rapanT OIL.
IM’A Ta Npi3BHLIE, OCaaa MiANHC

Hiana TJIVIIIKOBA

3aBllyBay KadeJpy TEXHOJIOT'T METaJIB -
Ta MaTeplalo3HaBCTBA,
M1 Ta Npi3BHLIE, OCaaa MiAMHE

Ipuna JJOHIEYKIHA

npodecop kabeapu TeXHOIOT METAIIB .
Ta MaTeplalo3HABCTBA, ’@ =

M1 Ta Npi3BHLIE, OCaaa miAnHe

2. PexomeHJIOBaHO METOIHYHOK KOMICIEKD MEXaHIYHOTO (haKyJIbTETy

[Iporokon Ne 9 Bia «12» TpaBus 2023 poky.

3. CxBaneno MeTtoiu4HOK0 pajiow

[Iporokon Ne 8 B «07» uepBus 2023 poky.

Peuenszentu:

1) Bonogumup BOJIBIIAKOB, npodecop kadeapu «Marepiaio3zHaBcTBO Ta
o0pobka wmarepiamB» [IpuaHINPOBChKOT JepskaBHOI akajemii OYIIBHHIITBA Ta
apX1TEKTYPH, 3aCTyKESHHH 114 HAYKHU 1 TeXHIKH YKpaiHu, naypeat /lep:xaBHoi npemii
VYkpainu.

2) Onexcanap MITAEB, zaBinyeau kadenpu «KomMmosuiniini maTepiaiu, XiMist
Ta TeXHoJIOT» HarioHalIEHOTO YHIBEPCHTETY «3amopi3bKa MOMITeXHIKay.

3) B’auecnmae TAPEJIbHHUK, 3aBinyBau kadelpH TeXHIYHOTO CEpBICY

CyMCBKOTO HaI[IOHAIILHOTO arpapHoro YHIBEpCHTETY.



1. MPO®LIIb OCBITHBO-IIPO®ECIMHOI ITIPOT'PAMU

3i cneniajibHOCTI «MaTepiajo3HABCTBOY

1 — 3arasnbna indopmais

IToBHAa Ha3Ba BHIIOrO0 HAB-
4aJbLHOT0 3aKjIaay Ta Ka-
¢enpu, BignmosizaabHOi 3a
peadizanii OIIII

XapKiBCHKUH HalliOHAJILHUH aBTOMOOUILHO-IOPOXKHII yHIBEPCHUTET,
Kadeapa TEXHOJIOTIT METaJIiB Ta MaTepialo3HaBCTBA

Cryninb BHIIOI OCBiTH Ta
Ha3Ba KBaJidikanii MoBolo
OopHrinamy

baxanasp
bakanaBp 3 martepiao3HaBcTBa

Odiuiiina Ha3Ba ocBiTHBHOI
nporpamu

Marepiasio3HaBCTBO

Tun pumiaomy Ta o00csr
OCBITHBOI mporpamMu

Jurmnom OakanaBpa, onuHmgHMA, 240 kpequrie €KTC, Tepmin HaBuaHHS 3 pik 10
MicCsIIiB.

HasiBHicTbh akpenuTanii

Ceprtudikar Big 01.07.2019 p. Y Ne 21010668 Bumanuit MiHiCTEpCTBOM OCBITH i
Hayku Ykpaiau 09.07.2019 p. Tepwmin aii ceptudikara mo 01.07.2024 p

uxkJ / piBeHb

HPKVxkpaiam — 6 pienn; FQ-EHEA — mepmmii iuxn; EQFLLL — 6 piBeHb

IepenymoBu

HasiBHICTh OBHOI 3arajibHO1 cepeIHbOi OCBITH

MogBa BUKJIaJaHHA

JepkaBHa Ta/abo aHrichKa MOBH 32 3as1BOIO 37100yBaya

TepMmin aii ocBiTHBOI mpo-
rpaMu

Tepwmin aii OI1 4 poxu

InTepHeT-agpeca mocTiiiHo-
ro0  Ppo3MillleHHSl  omucy
OCBITHBOI MporpamMu

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

2 — Meta ocBiTHBOI MporpamMu

Mertoro 0cBITHBO-TTPO(ECIIHOT TPOrpamMu € — MiAroToBKa (paxiBLiB, 3JaTHUX /10 PalllOHAJb-
HOro Ta e()eKTUBHOI'0 BUOOPY MaTepialliB 1 TEXHOJIOT1H 00poOKH BUPOOIB pPI3HOIO IPU3HAUEHHS.

3 — XapakTepHucTHKA O0CBiTHLOI IporpamMu

IIpenmerHa o6aacTe (ra-
J1y3b 3HaHb, CNELiaJbHICTD)

["amy3b 3HaHb — 13 «MexaHI4Ha 1HXEHepisH»

cneniangbHicTh — 132 «Martepiaio3HaBCTBOY.

O0’ekT: sBUIIA Ta MPOIECH, OB’ sA3aHl 3 (HOPMYBaHHSIM CTPYKTYpPHU
Ta BJIACTUBOCTEN METalleBUX, HEMETAJIEBUX, KOMIIO3UIIIMHUX Ta QYyH-
KI[IOHAJILHUX MaTrepiajiiB, TEXHOJOTISIMU iX BUTOTOBIIEHHS, 0OpOOKH,
eKCIUTyaTallii Ta aTecTarii.

Hini HaByaHHs:

miAroToBka (haxiBIliB, 34aTHUX €(PEKTHUBHO BUKOHYBATH HpOdeciiiHy
TISITBHICTD, IO Tepedadae po3B’sI3aHHs CKJIQJHUX CIEIiali30BaHUX
Ta MPaKTUYHHUX 3a/1a4, TMOB'S3aHUX 3 00pOOKOI0 Ta BUIPOOYBAHHSIM
MeTaJIeBUX, HEMETAJIEBUX, KOMITO3ULIWHUX Ta (PYHKIIOHAIBHUX Ma-
TepiajiiB Ta BUPOOIB Ha iX OCHOBI, 10 XapaKTEPU3YIOTHCS KOMIUIEKC-
HICTIO Ta HEBU3HAUEHICTIO YMOB 13 3aCTOCYBaHHSIM METOJIB (Pi3UKH,
X1Mii Ta MEXaHIYHOT 1HXKEHEPIi.

Teopernunuii 3MicT mpeaMeTHoi 00JacTi: CTBOPEHHs 1 3acTocy-
BaHHS HOBHMX MartepiaiB, BIJIUB YMOB OTPUMAHHS Ta PI3HOMaHITHUX
dakTopiB (TemmnepaTypa, THUCK, ONPOMIHIOBaHHS, 30BHIIIHE Cepenio-
BUIIE TOLIO) HA iX CTPYKTYpy, Pi3UyHI, XIMIUHI, TEXHOJIOT14HI, €KC-
IUTyaTaliifHi Ta iHII BJIACTUBOCTI Ta XapaKTEPUCTHUKU, METOIU YII-
PaBJIiHHS BJIACTHBOCTSIMHU MaTepiajiiB Ha OCHOBI YSIBJIEHb 3 TEOPETHY-
HOI MeXaHiKH, (P13UKH Ta XiMii TBEpIOTO Tija, CTPYKTYpPHOTO aHali3Yy,
(ha30BHUX NEPETBOPEHbB, TEMJIOBOTO BIUIUBY, JIETYBAaHHS, IOBEPXHEBUX
Ta KalJIIpHUX SBHIL PH CTBOPEHHI MaTepiaiiB 3 HEOOXi1THUM KOM-
IUIEKCOM EKCIUTyaTallliHUX XapaKTEPUCTHUK.

MeTtoau, METOAMKH Ta TEXHOJIOTII:




Metoau aHamily, CHHTE3y, HAyKOBOTO MPOTHO3YBaHHS, TEOPETUYHI
Ta eKCIIEPUMEHTAIbHI METOJIM Ta METOJMKH JOCIiDKESHHS 3a/1a4 TIpe-
JIMETHOI 00J1acTi, 30KpeMa MaTeMaTHYHOro, (hi3MYHOTO MOJIEITIOBAH-
Hs, TOCHIIDKEHHS CTPYKTYpH, (PI3MUHUX, MEXaHIYHHUX, (DYHKIIIOHAIb-
HUX Ta TEXHOJIOTIYHUX BIIACTHBOCTEH MarepianiB. TexHomorii BUTO-
TOBJICHHSI, 0OPOOKH, KEPYBaHHS CTPYKTYPOIO Ta BJIACTHBOCTSIMH Ma-
TepiajiB, BUTOTOBJICHHS BUPOOiB 3 HUX. Cy4acHi METOJIM Ta TEXHO-
Jorii opranizariitHoro, iH(GpopMaIliiHOT0, MApKETHHTOBOT'O, TIPABOBO-
ro 3a0e3neyeHHss BUPOOHUIITBA Ta HAYKOBUX JOCIIIKEHb, 00POOKH
pe3yibTaTiB BUNPOOYBaHb, BUPOOHUIITBA, JIarHOCTUKH Ta KOHCTPY-
IOBaHHS B rayly3i MaTrepiajo3HaBCTBA.

IncrpymenTH Ta 006JagHaHHA: OOJIAJHAHHS 1 TIporpaMHe 3abesrie-
YCHHSI JIJIsl BU3HAYCHHS MEXaHIYHUX BIIACTUBOCTEH; OONaHAHHS IS
MexaHI4YHO1 0OpoOKHM MaTepiamiB; 00JaqHAHHS IS AOCIIHKCHHS Mi-
KPOCTPYKTYPH 1 HAHECCHHS 10HHO-TIA3MOBHX IMOKPHTTIB, TEPMIUHE
oOnagHaHHsA; OoOJaJHAHHA JMBApHOI 1 3BapIOBAIBHOI JIabopaTopii,
00J1aTHaHHA [IEHTpa TeXHIYHOro HaB4aHHSI HAAS.

OpienTanisa ocBiTHHOI Npo-
rpaMu

OcBiTHBO — TIpOdeciiina.

[Tporpama mae akajieMiuHy Opi€HTallil0, CIPHIE HABUYKaM OakanaBpa
B Taly3l MEXaHIYHOI iHXKEHepil MOCIiIKyBaTH, PO3POOISATH Ta YJI0-
CKOHAJIFOBATH MaTepiajii Ta TEXHOJIOTIYHI MPOILECH JUIs TIOKPAICHHS
BJIACTMBOCTEH JleTayied aBTOMOOUIBHOTO TPAHCHOPTY, OyaiBEIbHO-
JIOPOXKHIX Ta MiJHOMHO-TPAHCIIOPTHUX MAIIUH.

OcHoBHUIT (pOKYC OCBITHBLOI
NporpamMu Ta cneuiasizauii

CriemianpHa OCBiTa B Tally3i MaTepiajJO3HABCTBA, MO MOTPeOy€e IS
PO3B’s3aHHS CKJIAQJHUX CIELIaTi30BaHUX 3aBJaHb Ta MPAKTUYHUX
npo0sieM 3HaHb Cy4yaCHOr'O CTaHy MaTepiajiB Ta TEXHOJIOTIH iX 00-
pOOKM Ha PiBHI OCTaHHIX CBITOBUX PO3POOOK; 3HaHb Il PO3YMIHHS
XapakTepy MOPYIIEHh BCTAHOBJIEHOTO TEXHOJOTIYHOTO MpOIECy Ta
IPUYHMH BIJIMOB JIeTaslel Ta KOHCTPYKIIHN; yMiHb BUOpaTH MaTepial i
OILIIHUTH HEOOXITHUI KOMIUIEKC HOro BJIACTUBOCTEN JJIsl KOHKPETHOI
JeTajal MaluH, o0paTu palioHadbHUH croci0 11 0OpoOkH 3 ypaxy-
BAaHHSIM EKCIUTyaTallliHUX, TEXHOJOTIYHUX 1 €KOHOMIYHUX BUMOT JIJIs
3a0e3reyeHHs HaAliHOCTI Ta JOBrOBIYHOCTI; 3HaHb 1 pO3yMiHb 3aXO0-
JiB 3 BIJHOBJIEHHS Ta 30UIBIIEHHS €KCIUTyaTalliifHOrO pecypey AeTa-
JIeil MalluH, 3BapHUX 3’ €IHAHb Ta PI3HUX KOHCTPYKIIIH.

KnrodoBi ciioBa: MarepiajJo3HAaBCTBO, CTallli Ta YaBYHM, KOJIbOPOBI
CIUIaBH, TEOpisl CIUIaBiB, TEPMIYHA Ta XIMIKO-TepMidHa 00poOKa, mo-
BEPXHEBE 3MII[HEHHS, TOKPUTTSI, MOPOILIKOBI, KOMIIO3UIIiIHI Ta HEMeE-
TaJeBl MaTepiaian, HAaHO- Ta aMop(dHI MaTepiau.

OcobsmBocTi mporpamu

VY pamkax 000B'S3KOBHX NpPaKTUK, 10 nepeadaueni OIII, OakanaBpu
peani3yoTh HaOyTi 3HaHHS Ta BMiHHS; podeciiiHi 310HOCTI 1 TaJIaH-
TH - Yepe3 yyacTb Y poOOTi B HAYKOBUX TI'ypTKax, HAyKOBHX KOH(]e-
peHmisx, y BeceykpaiHChkUX KOHKYpcax, y Mi>KHApOJTHUX CTYyIEHTCh-
KHUX Tpo¢ecifHUX TBOPUMX KOHKypcax, a TaKoXX B IyOJiKalisx pe-
3yJbTaTIB HAYKOBOI poOOTH B (paxoBUX KypHaJIaXx Ta THUX, IO 1HACK-
CYIOThCS y HayKoMeTpuaHuX 0azax Scopus Ta Web of Science.
[TpakTrka Ha MPOBITHHUX MiANPHEMCTBAX 3 METOI BUBYCHHS OCOOIIH-
BOCTEH BUPOOHUIITBA, TEXHOJOTTUYHUX TMpoLeciB 0OpoOKH Ta 3acTo-
CyBaHHs MarepiaiiB isi BUPINICHHS MHUTaHb, MPUCBSIYCHUX BiJTHOB-
JICHHIO CIPAIbOBAHMX 1 3MIITHEHHIO BIAMOBIJAIBHUX JIETANCH aBTO-
MOOUTHPHOTO ~TPAHCIOPTY, OyAIBEIBHO-IOPOXKHIX Ta MiTHOMHO-
TPAHCHOPTHUX MAIIIHH.

[Tepenbauena MOXIMBICTh HABYAHHS 1IHO3EMHUX TPOMAJISIH YKPATHCh-
KOI0 MOBOIO.




4 — TIpuaaTHicTh BUMYCKHUKIB
JI0 MPANEeBJIANITYBAHHS TA MOJAJBIIOT0 HABYAHHS

IpupathHicts 10 mnpanes-
JIAIITYBaHHS

BumnyckHukn MOXyTh 3aiiMatu mocanu (BigmosigHo no Knacudika-
topa npodeciit Ykpainu 1K 003:2010):

3115 TexHik-TexHOJIOT (MEXaHiKa)

3117 TexHik-TexXHOIOT

3119 JlabGopaHT (Taimy3i TEXHUKH)

3119 Texnoinor

3119 daxiBenp 3 TEXHIYHOI EKCTICPTU3U

3152 IucmekTtop 3 eKCIUTyaTalilHUX, BUPOOHUYO-TEXHIUHUX Ta
OpraHizariiHuX MUTaHb

3152 IHcneKkTop 3 KOHTPOJIIO SIKOCTI MPOAYKIIT

3211 TexHik-1a00paHT

3417 OuintoBay-eKcrepT

3419 Opranizatop 3 MocTayaHHs

IMopanbie HABYAHHSA

[TponoBxeHHsT HaBYaHHS 3100yBaviB BHINOI OCBITH JJISi OTPUMAHHS
JIPYTOTO PiBHS BHIIIOI OCBITH — Marictpa.

5 — BukiaganHs Ta OMiHIOBAHHSA

Bmc.naz[amm Ta HABYaHHA

CTyIeHTCHKO-IICHTPOBAaHEe HABUAHHS, CAMOHABYAHHS, HABYAHHS Ye-
pe3 KOMOIHAIio JIeKIlii, 7aboparopHy Ta BHPOOHHUYY MPAKTUKU;
PO3B’sI3aHHS CUTYAIlIMHUX 3aBJIaHb CTOCOBHO 3aIlUTIB BHPOOHHUIITBA;
BUKOHAHHS PO3PaXyHKOBO-TpadiyHUX, KYPCOBHX Ta JUIUIOMHUX PO-
0iT 3 BUKOPHCTAHHSIM CY4aCHHX KOMII FOTEPHHUX TEXHOJIOTIH Ta MyJIb-
TUMeiiiHoro oOnagHaHHsa. PO3BUTOK KOMYHIKaTUBHUX HaBUYOK M
YMIHHS IPaLOBaTH B KOMaH/I.

OuinoBanus

[TorouHuUl KOHTPOJIb, CEMECTPOBI 3aTIKH Ta €K3aMEHH, KypCcOBi po6o-
TH, PI'P.
OniHrOBaHHSA MUCBMOBHX POOIT, YCHUX BiJIOBIJIEH, MiArOTOBKA Mpe-
3€eHTallli Ta 3BITIB 3 HAYKOBO-JOCIIAHUIIBKUX poOIT Ta mpakTuk. [1ia-
CYMKOBA aTecTallisl y BUIJIAAI MyOJiYHOTO 3aXUCTy KBamidikamiiHoi
poboTH.

6 — IIporpamMHi KOMIIETEHTHOCTI

InTerpanbna
HiCTh

KOMIIETCHT-

IK. 3naTHicTh po3B’A3yBaTH CKJIJHI CIIELiaNi30BaHi 3ajadi Ta Ipo-
Onemu, MOB'sA3aH1 3 PO3pOOKOIO, 3aCTOCYBAaHHSM, BUPOOHUIITBOM Ta
BUIIPOOYBaHHSIM METaJeBUX, HEMETAJIEBUX Ta KOMITO3UIIIMHUX MaTe-
piaiiB Ta BUpoOIB Ha iX OCHOBI, y IpodeciiiHii AiIbHOCTI Ta Y Mpo-
1leci HaBYaHHs, 1110 nepeadavae 3acTOCyBaHHs TEOpPild Ta MeTONIB ¢i-
3UKH, XIMIi Ta MEXaHIYHOI 1HXEHepli 1 XapaKTepU3y€eThCS KOMILIEKC-
HICTIO T2 HEBU3HAYEHICTIO YMOB 1 BUMOT.

3arajbHi KOMIIETEHTHOCTI

(BK)

K3.01. 3gatHicTh 0 aOCTPAKTHOTO MUCIICHHS, aHAJII3Y Ta CHHTE3Y.
K3.02. 3naTHicTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYAIlisX.
K3.03. 31aTHiCTh BUUTHCS 1 OBOJIOAIBATH CYYaCHUMHU 3HAHHSIMHU.
K3.04. 3naTHicTh BUSBIATH, CTABUTH Ta BUPIIIYBAaTH MIPOOIEMH.
K3.05. 3natHicTs mpuitMaTé OOTPYHTOBAHI PIillICHHS.

K3.06. 3garnicts 10 aganraiii Ta Aii B HOBiii CUTYaIIi.

K3.07. 3naTHicTh BUKOpHCTAaHHS 1HPOPMANIHHUX 1 KOMYHIKAI[IITHIX
TEXHOJIOTIH.

K3.08. 3marHicTh CHUIKYBaTHCS JIEPKaBHOIO MOBOIO SIK YCHO, TakK 1
MUCHMOBO.

K3.09. 3natHiCTh CHiNIKYBaTUCS 1HO3EMHOIO MOBOIO.

K3.10. 3naTHicTh npairoBaTi aBTOHOMHO.

K3.11. 3natHiCTh mpamroBaTH B KOMaH/II.

K3.12. TIparaenns 1o 30epekeHHs] HaBKOJIHMIITHBOTO CePEIOBHUIIIA.

K3.13. 3naTHicTh peaizyBaTH CBOi IpaBa 1 000B’S3KHU SIK WIECHA CYC-




HiIbCTBA, YCBIAOMIIIOBATH I[IHHOCTI IPOMAaJSHCHKOTO (BUIBHOTO Jie-
MOKPATHYHOTO) CYCIUJIbCTBA Ta HEOOXITHICTh MOTO CTAJIOTO PO3BUT-
Ky, BEpXOBEHCTBA IpaBa, IpaB i cBOOOJ JIOJWHU 1 TPOMAJHHHA B
VYkpaiHi.

K3.14. 3naTHicTh 30epiratu Ta IPUMHOXKYBAaTH MOPaJbHI, KyJIbTYpHI,
HayKOB1 I[IHHOCTI 1 JIOCATHEHHS CYCIIJBLCTBA Ha OCHOBI PO3YMIiHHS
icTopii Ta 3aKOHOMIpHOCTEI PO3BUTKY HpeAMeTHOi obnacti, 11 micus
y 3arajibHii cMCTeMi 3HaHb PO MPHUPOY 1 CYCIIUIBCTBO Ta Y PO3BHT-
Ky CyCIiJIbCTBA, TEXHIKH 1 TEXHOJIOTiH, BUKOPUCTOBYBATH Pi3HI BUIH
Ta GOPMHU PyXOBOI aKTHBHOCTI JJIS1 aKTUBHOTO BiJIIIOYMHKY Ta BEJCH-
Hs1 3J0POBOTO COCO0Y KHUTTSI.

daxosi KOMIIETEHTHOCTI
crneniaabHocTi (PK)

KC.01. 3paTHicTh 3aCTOCOBYBATH BiJIIIOBI/IHI KUTbKICHI MaTeMaTH4HI,
¢bi3uyHi 1 TEXHIYHI METOAM 1 KOMI'IOTEpHE MporpaMHe 3a0e3nedeHHs
JUIs BUPILLICHHS IHKEHEPHUX MaTepiallo3HaBUMX 3aB/laHb.

KC.02. 3natnicTs 3a0e31e4yBaTH SIKiCTh MaTepialliB Ta BUPOOiB.
KC.03. 3naTHicTh eeKTUBHO BUKOPUCTOBYBATU TEXHIUHY JITEepaTy-
py Ta iHmn pKepena iHgopMmarii B rairy3i MmarepiajJo3HaBCTBA.

KC.04. 3natHicTh mpaltoBaTH B IPyIli HaJ BEIUKUMHU 1HKEHEPHUMHU
npoekTaMu y cepi MaTepiaao3HaBCTBA.

KC.05. 3xarHicTh 3aCTOCOBYBAaTH CHUCTEMHMN MiAX1J MO BUPIIICHHS
IH)KEHEPHUX MaTepialo3HABYHUX MPOOIIEM.

KC.06. 3naTHiCTh BUKOPHCTOBYBATH MPAKTUYHI 1HKEHEPHI HaBUYKU
NpY BUPILICHHI TPOPECIHHNX 3aBIaHb.

KC.07. 3gatHicTh 3aCTOCOBYBAaTH 3HAaHHS 1 pO3yMiHHS HAayKOBUX (a-
KTiB, KOHIICIIIIIHA, TEOPiid, MPUHIIUITIB 1 METOMIB, HCOOXITHUX IS ITiJI-
TPUMKH JsUTBHOCTI B c(pepi MaTepiaao3HaBCTBA.

KC.08. 3naTHicTh 3aCTOCOBYBATH 3HAHHS 1 PO3YMIHHS MiKIUCIIHII-
JIHHOTO 1H)XEHEPHOT0 KOHTEKCTY 1 HOro OCHOBHMX NPHHLUIIB Yy
npodeciiHii AISITBHOCTI.

KC.09. 3naTHicTh 3aCTOCOBYBAaTH Cy4acHI METOAM MAaTEMaTHYHOTO Ta
(GI3UYHOTO MOJICTIOBAHHS, JOCTIKEHHS CTPYKTYpH, (I3UYHHX, Me-
XaHIYHUX, (YHKI[IOHABHUX Ta TEXHOJOTIYHHUX BIACTHBOCTEH Ma-
TepiaJliB JUIsl BUPILICHHS MaTeplalo3HaBYUX MPOOIIEM.

KC.10. 3naTHicTh 3aCTOCOBYBAaTH HAaBUYKU POOOTH 13 BUMPOOYBasb-
HUM YCTaTKyBaHHSIM JJIsl BUPILICHHS MaTepialo3HABUMX 3aBJIaHb.
KC.11. 3naTHicTh oprasizyBaTi poOOTYy BiANOBIAHO 10 BUMOT Oe3Ie-
KM JKUTTETISTTHHOCTI ¥ OXOpOHU TIpaii.

KC.12. 3naTHiCTh BUKOHYBATH JOCHIIHUIBKI pOOOTH B raiy3i Mma-
TepiaJlo3HaBCTBA, OOpPOOJIATH Ta aHaJI3yBaTH pe3yJbTaTH EKCIepH-
MEHTIB.

KC.13. 3naTHicTh BpaxOBYBaTH COIliaIbHI, €KOJIOTIYHI, €THYHI, €KO-
HOMIYHI Ta KOMEpIIiifHI MipKyBaHHS, IO BIUIMBAIOTh Ha pealli3allito
TEXHIYHHX PILICHb.

KC.14. 3natHicTh aoTpumyBaTucs npodeciiHuX 1 €TUYHUX CTaH-
JapTiB.

Jlo1aTKOBO 32 MPONO3ULI€I0 CTEHKXO0JAepiB

KC.15. 3naHHs OCHOBHUX TEXHOJIOTil BUTOTOBIEHHS, 0OpOOKH, BU-
npoOyBaHHsI MaTepiajliB Ta BUPOOiB.

KC.16. 3naTHicTh OOIpyHTOBAHO 3aCTOCOBYBAaTH Marepiaj MEBHOTO
XIMIYHOTO CKJIaAy JJII KOHKPETHOTo BUPOOY 3 ypaxyBaHHSIM BHUMOT
TEXHOJIOTIYHOCTI, EKOHOMIYHOCTI, €KOJIOTIYHOCT1, HAJIMHOCTI Ta JIO0B-
TOBIYHOCTI.

7 — IIporpamMHi pe3yJibTaTH HABYAHHS

PH1. Bonoaitu 0TiKOIO Ta METOIOJIOTIEI0 HAYKOBOTO Ti3HAHHS.




PH2. 3HaTi Ta BMITH BUKOPHUCTOBYBATH 3HaHHS (yHIAMEHTAIbHUX
HayK, 110 JIeKaTh B OCHOBI BIAMOBIMHOI criemiaiizariii Marepiano-
3HABCTBa, Ha PiBHI, HEOOXIMHOMY Uil TOCATHEHHS IHIIMX pe3yJib-
TaTiB OCBITHHOI MPOTPAMH.

PH3. Bonoxitn 3acobamu cydacHHX iH(QOpPMAIIMHHX Ta KO-
MYHIKAI[IHHUX TEXHOJIOT1H Ta mpodeciitHOl TisITBHOCTI.

PH4. ITlepenaBatu CBOi 3HAHHS, PIICHHA 1 MIIPYHTA iX NPUAHATTS
(axiBIsSIM 1 HecTIeIiaicTaM B SICHIN 1 OJHO3HAYHIN opMi.

PHS. Bu3nauatu ekoJoriqvHO HeOe3MeuHi Ta MKiAIKMBI (PaKTOpH Mpo-
(deciifHOI TIsTTBHOCTI IUIIXOM IOTIEPEIHBOI0 aHaJlI3y Ta KOperyBaTH
3MICT JISTIBHOCTI 3 METOO MOTEPEKEHHSI HETaTMBHOTO BIUTUBY Ha
HaBKOJIMIIIHE CEPEJIOBUILIE.

PH6. [loTpuMyBaTucsi BAMOT T'ally3eBHX HOPMAaTUBHUX JOKYMEHTIB.
PH7. Bonoaitu HaBUYKaMu, K1 JO3BOJISIOTH IPOJAOBKYBAaTH BUUTHCS
1 OBOJIO/IIBATH CY9aCHUMH 3HAHHSIMH.

PHS8. YwmiTtu 3acTocyBaTu CBOi 3HAHHS AJiIs BHUpIIICHHS MpoOjeM B
HOBOMY 200 HE3HAHOMOMY CEPETOBUIIIL.

PHY. YMmiTu exciepuMeHTyBaTH Ta aHalli3yBaTH JIaHi.

PH10. YwmiTi moenHyBaTy TEOPItO i MPAKTHKY JUIS PO3B'S3yBaHHS 3a-
BJlaHb MaTepiaJIO3HABCTBA.

PH11. BinbHO CHijKyBaTuCs IEP’KaBHOIO Ta 1HO3EMHOIO MOBAMHU 3
npodeciiHUX MUTaHb K YCHO, TaK 1 MUCbMOBO.

PH12. 3natu iHXEHEpHI TUCIMILUIIHM, IO JIS)KaTh B OCHOBI CIIellia-
JBHOCTI, Ha PiBHI, HEOOX1AHOMY IS JOCATHEHHSI 1HIINX PE3yJbTaTiB
nporpaMu, B TOMY YHCII MaTH MEBHY OOI3HAHICTh B iX OCTaHHIX J0-
CSITHEHHSIX.

PH13. Po3ymitu Oyf0By MeTalleBUX, HEMETaJIeBUX, KOMIIO3UIIIHUX
Ta (PyHKIIOHAIBHUX MaTepialliB Ta OOMpaTH ONTUMAIbHI METOIU MO-
nudikanii ix BiaactuBocteil. KBanmiikoBaHO BUOMpaTy MaTepiaiu A
BHUPOOIB PI3HOTO MPU3HAYEHHS.

PH14. BuxopucroByBati y mnpodeciiiHiii AisUTbHOCTI eKcliepuMeH-
TaJdbHI METOJIM JIOCHIUKEHHSI CTPYKTYpHHUX, (I3MKO-MEXaHIYHHUX,
eNeKTPO(i3UYHUX, MATHITHUX, ONITUYHUX 1 TEXHOJIOTIYHUX BIACTHBO-
CTeil MarepiaiB.

PH1S. 3natu Ta 3acTocoByBaTH y npodeciiiHiil IisIbHOCTI MPUHIU-
M TIPOEKTYBaHHS HOBUX MaTepialiB.

PH16. 3HaTH 1 BUKOPUCTOBYBATH METOAU (PI3MUHOTO 1 MAaTEMAaTUYHO-
ro MOJIEJIIOBaHHS NP CTBOPEHHI HOBUX Ta YAOCKOHAJIEHHI ICHYIOUUX
MmartepialiB, TEXHOJIOT1H iX BUTOTOBJIEHHS.

PH17. 3aificHioBaTi TEXHOJIOTIYHE 3a0e3meueHHs] BUTOTOBICHHS Ma-
TepiajiiB Ta BUPOOIB 3 HUX.

PH18. Bussnstu, popMyitoBaTi 1 BUPIIIyBaTH MaTepiaio3HaBul 3a-
BJIaHHS BiJMOBIAHO JIO CIIELIaTbHOCTI; PO3YMITH BRKJIUBICTh HETEX-
HIYHUX (CYCIIJIBCTBO, 370pOB'a 1 Oe3meKa, 0XOpOHa HaBKOJHUIIHHOTO
CepeoBHINa, EKOHOMIKA, TPOMHUCIIOBICTh) OOMEKEHbD.

PH19. OOupatu 1 3acToCOBYBaTH MpHJIATHI TUIIOBI METOIU [0-
CJIIKeHb (QHAJITHUYHI, PO3PaxyHKOBI, MOJIEIIOBAHHS, €KCIIEpUMEH-
TaJbHI); TPABWIBHO THTEPIPETYBATH PE3YJIbTATH TAKUX JOCIIIKEHB
Ta pOOUTH BUCHOBKH.

PH20. 3naxonutu nmotpiOHY iH(}OpMaIliio y JiTepaTypi, KOHCYIbTY-
BaTHUCS 1 BUKOPUCTOBYBATH HAYKOBI 0a3W JaHWUX Ta iHII BiAMOBiIHI
Joxeperna iHGopMallii 3 METOI ACTATBHOTO BUBYCHHS 1 JOCIIIKEHHS
IH)KCHEepHUX MUTaHb BIAMOBITHO 0 CIIeIiaTi3allii.

PH21. OnucyBaru nociiIoBHICTh MiATOTOBKH BUPOOIB Ta 0OYMCITIO-




BaTH €KOHOMIYHY €(eKTUBHICTh BUPOOHHIITBA MaTepialiB Ta BUPOOiB
3 HUX.

PH22. BukopuctoByBatu 0a30Bi METOJIM aHAJI3y PEYOBHH, MaTepia-
JB Ta BIATMOBIAHUX IMPOIIECIB 3 KOPEKTHOIO IHTEPIPETAIIEI0 PE3YIib-
TaTiB.

PH23. Bonoaitn Merogamu 3a0e3ne4YeHHS] Ta KOHTPOJIIO SIKOCTI Ma-
TepiaiB.

PH24. 3HaHHS TeXHIYHMX XapaKTEPUCTHUK, YMOB pPOOOTH, 3aCTOCY-
BaHHS BUPOOHUYOrO oONaaHaHHS Jisi 0OpoOKM MaTepialiB Ta KOH-
TPOJIbHO-BUMIPIOBAJILHUX MPUJIAIIB.

PH2S. 3nanHs OCHOBHUX TPyl MaTepialiB Ta 3[aTHICTh OOTPYHTOBA-
HO 3/11iCHIOBATH X BUOIp AJI1 KOHKPETHOI'O BUKOPHCTAHHS.

PH26. 3HaHHS OCHOBHUX TEXHOJIOTiM BHTOTOBJICHHS, OOPOOJICHHS,
BUIMIPOOYBaHHS MaTepialliB Ta yMOB iX 3aCTOCYBaHHS.

PH27. 3HanHs NpUHIUIIB, METO/IB Ta HOPMATUBHOI 0a3u cTaHaap-
TH3alii, ceprudikarii # akpeauTallii MaTepiansiB Ta BUPOOIB 3 HUX.
JloaaTKOBO 32 MPONO3ULIEI0 CTEHKX0/1/1epiB

PH28. Po3ymiTu XapakTep MOpyIlIeHb BCTAHOBIEHOTO TEXHOJIOT14HO-
O MPOIIeCy Ta MPUYMH BIJIMOB JIETAJICH Ta KOHCTPYKI[i aBTOMOO1Tb-
HOT'O TPaHCIIOPTY, OyIiBeIbHO-AOPOKHIX Ta 1IIIOMHO-
TPAHCIIOPTHUX MAIIWH.

PH29. 3natu 1 po3yMmiTH 3axO0Jy 3 BiJHOBIEHHS Ta 30UIbLICHHS
eKCIUTyaTaI[ifHOrO pecypcy AeTajeii MallWH, 3BapHUX 3’€IHaHb Ta
PI3HUX KOHCTPYKLIA aBTOMOOLIRHOTO TPAHCIOPTY, OyAiBEIbHO-
JIOPOKHIX Ta IMiJAOMHO-TPAHCIIOPTHUX MAIIMH 3 METOI BigOyIOBH
€KOHOMIKHM YKpaiHU y MICISIBOEHHUN MEPIO.

8 — PecypcHe 3a0e3neueHHs peasi3ailii mporpamMu

Kanpose 3a6e3neuenHst

o peaizariii mporpaMu 3ajy4arOThCsl MITaTHI HAYKOBO-TIEIAarorivH1
NpPaLiBHUKN 3 HAYKOBUMHM CTYNEHSMHU Ta/a00 BUEHUMH 3BAHHAMH, a
TaK0 BMCOKOKBaJII(DiKOBaHI JOCBITYEHI CIELIANICTH (32 CyMICHUIIT-
BOM a00 3 M0YaCOBOIO OIUIATOIO Mpalli). 3 METOI0 MiABHUILEHHS MPO-
(eciifHOTO PIBHS 32 TUCHUILITIHAMU, 110 BUKJIAJIAI0THCS, BCl HAYKOBO-
Ne/1aroriyHi npamiBHUKM NOCTIHHO MiJBUIIYIOTh CBOIO KBasli(hiKallito
Ha KOH(epeHLsX, CUMII031yMax, BeO1HapaX, IPOXOASITh CTa)KyBaHHS
B PI3HMX HaBYAJIbHUX 3aKJIa/IaX y TOMY YHMCII i 3a MexaMu YKpaiHu

MarepiajibHO-TeXHIYHe
3a0e3neyeHHs

HaBuanbpHuii mpoiiec 3a OCBITHBOIO IPOTPaMol0 BiJIOYBA€ThCA B ay-
JTUTOPISIX Ta JTabopaTopisx, M0 3a0e3reueH] KOMIT'IOTEPHOI TEXHi-
KO0 1 HEOOX1JHUMHU TeXHIYHUMU 3acobamu. HaBuanbHi 3aHATTS TIpo-
BOJIATBCS y 6 1aboparopisx, 2-X KOMIT FOTEpHUX Kjlacax, IIEHTPl TeX-
HiyHoro HasuaHHs HAAS, ocHaleHuX IIEH3IHHUMA ITaKeETaMu 1
IporpaMHUM 3a0e3MeyeHHsIM. Y HaBYaJlbHO-HAYKOBI poOoTi 3a
OCBITHBOIO TIPOTPAMOI0 BUKOPHUCTOBYIOTHCS 00JIaTHAHHS JIJIsi MEXaHi-
YHUX BUIIPOOYyBaHb, ycTaHOBKa «bynat — 3T», TBepaoMipH, MalIlHa
TEpTs, TEPMIYHI ey, MeTantorpadiuni Ta eNeKTPOHHUNA MiKPOCKOIIH,
TiIpaBIiYHUNA Tpec, MPUWIAAN A HEePYHHIBHOIO KOHTPOJO, 00aa-
HaHHS JIUBApHOI Ta 3BaprOBaJIbHOI JIabopaTopiii, 00naHaHHS IEHTpa
TeXHIYHOTO HaByaHHI HAAS.

Indopmaniiine Ta Ha-
BYAJbHO-MeTOANYHE 3a-
Oe3nedeHHs

Hapuanbauii porec 3a0e3nedeHo migpyuHuKaMi, HaBYaIbHUMU T10-
ClOHMKaMH, TOBIJKOBOIO, TIEPIOUIHOIO Ta 1HIIOK HABYAIBHOIO JIITE-
paryporo y 0ibiioTerni Ta enekTpoHHOMY apxiBi (peno3utapii) XHA-
Y (https://dspace.khadi.kharkov.ua/dspace/); Mmeroguuarmu po3po-
Okamu BHKIanadiB y Oibmioreni Ta y ¢aitnoBomy apxisi XHALY
(files.khadi.kharkov.ua); nucraniiiiHuMu MatepialaMu KypCiB Ta Ky-




pciB-pecypciB, cTBOpeHUMH 3a jornomoror cucremu Moodle Ta pos-
mimenumu Ha HaBuanbHoMy caiiti XHATY (dl.khadi.kharkov.ua).
3BO mae odimiitamii caiit XHAIY (www.khadi.kharkov.ua), wa
SKOMY PO3MIILIEHO OCHOBHY iH(opMaIlito mpo Horo JisUIbHICTH (CTPY-
KTYypYy, JiIeH3ii Ta cepTudikatu npo akpeauTaIliio, aIMiHICTpaTUBHY,
(iHaHCOBY, HAaBYAJIbHY, HAYKOBY, MDDKHAPOJIHY AISUTbHICTh, BHYTPIIII-
HIO CUCTEMY 3a0e3IeUeHHsI IKOCTI OCBITH, MpaBHiia MPUHOMY, KOHTa-
KTHY iH(pOpMaILiio).

9 — AkageMiuHa MOOLIBHICTD

HanionanbHa KpeAnTHA
MOOiIbHICTD

Ha ocHOBiI BOCTOpOHHIX JOTOBOPIB Mik XapKiBCBKUM HalliOHaJb-
HHUM aBTOMOOWUIBHO-AOPOKHIM YHIBEPCUTETOM Ta BUIIMMHU HAaBYAJIb-
HHUMHU 3aKJ1a7aMu Y KpaiHH.

Mi:xHapoana KpeIuTHA
MOOLIBLHICTH

AkazemiyHa MOOUTBHICT, Ha OCHOBI JIBOCTOPOHHIX JOTOBOPIB MIXK
XapKiBCbKUM HAIIOHATBHUM aBTOMOOITBEHO-OPOKHIM YHIBEpCHUTE-
ToM Ta bpaHneHOyp3bKHM TEXHIYHUM YHIBEpCUTETOM, JIOI3MHCHKUM
NOJITEXHIYHUM yHiBepcuteToM «Jlom3uHcbka moiitexHikay (Pecmy-
Omika Ilospina) Ta IHIIMMU HABYAIBHUMHU 3aKJIaJaMH, 3 SIKUMUA OY-
JYTh YKJIAJIeHI IBOCTOPOHHI JIOTOBOPH.

HaBuyanus iHo3eMHHMX 3110-
OyBauiB BUIIIOT OCBIiTH

[lepenbaueHa MOXIMBICTh HAaBUAHHS 1HO3EMHHUX CTYIECHTIB CIiBPO-
OiTHUKaMu Kadeap, sSKi 3aaydeHi 10 BUKIAJaHH TUCIHILUIIH 1 MarOTh
piBeHb B2.

2. NEPEJIK KOMIIOHEHT OCBITHbO-ITPO®ECIMHOI
MMPOI'PAMM TA IX JIOTTYHA NOCJIIJOBHICTb

2.1 Ilepeaixk kommonent OIIII

Kon nv/n KomnonenTn ocBiTHbOI mporpamu (HaBuanbHi | Kinbkicts | @opma

JUCHUIUIIHU, KypCOBI MPOEKTH (poOOTH), MpakK- | KPEAUTIB | MiJACYMKOBOIO
THKH, KBaJli(ikauiiiHa podoTa) KOHTPOJIIO

1. O6om’sa3koBi komnonentn OI1

1.1. Illuka AMCHMILIIH 3araJibHOI MiATOTOBKH

OK1 VYkpaiHcbka MoBa (3a IpoQeciiiHuM crpsMyBaH- Ex3amen
HSIM) 3,0

OK2 InozemHua moBa 7,0 Ex3amen

OK3 IcTopis Ta KyapTypa YKpainu 3,0 3aik

OK4 dinocodist 3,0 Ex3amen

OK5 Ximisg 4,0 Ex3zamen

OK6 Bumma matematrka 8,0 Ex3amen

OK7 Kowmm'torepHi iHpopMaliiiiHi CHCTEMHU Ta TEXHO- Ex3amen
JIoT11 6,0

OKS8 Hapucna TeOMETpisl, 1H)KEHepHa Ta 7,0 Ex3amen
KOMIT'I0TepHa rpadika

OK9 di3uka 8,0 Ex3amen

OK10 TeopernyHa MexaHika 5,0 Ex3amen

OKl11 OxopoHa mpaiti 3,0 Ex3amen

1.2. Iuka pucuMmJIin npogeciiiHoi NiATOTOBKH

OK12 TexHos0rist KOHCTPYKIIMHUX MaTepiajiB Ta Ma- 9,0 Ex3amen
TepiaJ03HABCTBO

OK13 Martepiano3HaBCTBO 5,0 Ex3amen

OK14 Omip maTepiaB 6,0 Ex3amen

OK15 EnextporexHika, €JIEKTPOHIKA Ta MIKpPOIpPOIIe- 6,0 Ex3amen

COpHA TEeXHiKa

OK16 Marepiao3HaBCTBO KEepaMiUYHUX, KOMIO3HUIIIN- 4.0 Ex3amen



http://www.khadi.kharkov.ua/

Kox uv/n Komnonentu ocBiTHbOI mporpamu (HaBuanbHi | Kinbkicts | @opma
JTUCITUTIIIHU, KypPCOB1 MpoeKTu (poOOTH), Mpak- | KPEAUTIB | MiJCyMKOBOTO
THKH, KBaJli(ikawiliHa podoTa) KOHTPOJIIO
HUX 1 TOPOIIKOBUX MaTepialliB
OK17 Merano3HaBCTBO HEPO3 €MHUX 3 €HAHb Ta iX 4,0 Ex3amen
IarHOCTHKA
OK18 OcHoBu Metanorpadii Ta CTPyKTYpPHOTO aHAII3Y 6,0 Exzamen
MarepiajiB
OK19 Teopernuni OCHOBM 1 OOJIaAHAHHS TEPMIYHOT 11,0 Ex3amen
00poOKH
OK20 ExoHOMIKa MiITPUEMCTBA 3,0 3anik
OK21 JleroBani craii 1 cIuiaBu 5,0 Ex3amen
OK22 [IporpecuBHI KOHCTPYKIIIIHI MaTepian 4,0 3aimik
OK23 TexHoJIOTisI HAHECEHHS TOKPUTTIB 5,0 Ex3amen
OK24 KosbopoBi MeTanu i criaBu 5,0 Ex3amen
OK25 KoncTpykmiiiHa MIilHICTP Ta METOAW i MiIBH- 4,0 Ex3amen
[IEHHS
OK26 Teopis criaBiB 7,0 Ex3amen
OK27 HJIPC 3,0 3anik
OK?28 [TimBuIIeHHS 3HOCO- Ta KOPO3iHHOI CTIHKOCTI 4.0 Ex3amen
JeTajeu
OK29 Crai 1 crij1aBé 3 0COOJIMBUMH BIACTHBOCTSIMU 3,0 3aimik
OK30 HaBuayibHa npakTuKa 6,0 3anik
OK31 BupoOHuya npakTuka 4,0 3amik
OK32 TexHoJsioTiYHA MpaKTHUKA 4,0 3anik
OK33 KBamnidikariiina mpakTuka 3,0 3amk
OK34 Buxonanns kBanidikariiiinoi podotu 12,0
3araJbHHui 00CAT 000B’AI3KOBUX KOMIIOHEHT 1800
2.BubipkoBi komnonentu OII
2.1. Iuka AMCHUILTIH 3arajIbHOI MiATOTOBKH
2.1.1 Incunmiaing ryMaHiTapHoi Ta
COliaJIbHO-€KOHOMIYHOI MiITOTOBKH
BubipkoBa aucnumurina 1 3,0 3aik
BKI' BubipkoBa aucnuriiina 2 3,0 3aimik
BubipkoBa nucnurutiga 3 3,0 3amk
BubipkoBa gucnuiiiina 4 3,0 3aiix
Ycboro 12,0
2.1.2 IucuMniiiHg NpUpPOAHHYO-HAYKOBOI
(pyHaaMeHTAJIbHOI) NIATOTOBKHU
BubipkoBa aucrumutiga 1 3,0 3aimik
BK® BubipkoBa aucnuiniina 2 3,0 3aiix
BubipkoBa nucnurutiga 3 3,0 3amk
BubipkoBa gucnurniina 4 3,0 3aiix
Ycworo 12,0
2.2. lucuuniiny npogeciiiHoi MiATOTOBKH
BubipkoBa aucturuiina 1 4.0 3amk
BubipkoBa nucuurmiina 2 4.0 Sanmik
BubipkoBa aucrurmiiga 3 4.0 Sanmik
BubipkoBa aucuuriiina 4 4.0 3amk
BKII Bub6ipkoBa qucrumiina 5 4,0 Baitik
BubipkoBa aucuuriiina 6 4.0 3amk
BubipkoBa nucuurmiiaa 7 4.0 Sanmik




Kox uv/n Komnonentu ocBiTHbOI mporpamu (HaBuanbHi | Kinbkicts | @opma
JTUCITUTIIIHU, KypPCOB1 MpoeKTu (poOOTH), Mpak- | KPEAUTIB | MiJCyMKOBOTO
THKH, KBaJli(ikawiliHa podoTa) KOHTPOJIIO
BubipkoBa nucuurmiina 8 4.0 Saimik
BubipkoBa aucnuriiina 9 4.0 3aimik

3arajbHuii 00CAT BUOIPKOBHX KOMIIOHEHT 60,0

3ATAJIBHUH OBCSAI' OCBITHBO-MIPO®ECIMHOI MPO-

I'PAMHU 240,0
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4. OPMA ATECTAL{ 3/J05YBAYA BUIIIOI OCBITH

ATecrallisi BATyCKHUKIB OCBITHBO-TIPO(ECiIiHOT IporpamMu MpoBOIUTECA y (HOpMi 3aXUCTy
BUITYCKHOT KBaJi(iKaIiiiHoT poOOTH Ta 3aBEpIIYEThCA BHIAUEIO TOKYMEHTY BCTAHOBJICHOTO 3pa-
3Ka PO MPHUCYHKEHHS HOMY OCBITHBOTO CTYIICHs OakaiaBpa i3 IPUCBOEHHIM KBasTiiKarlii:

bakanaBp 3 maTepiago3HaBCTBa.



ATecTarlist 301HCHIOETHCS BIAKPUTO 1 MyOIIIYHO.



5. MATPHIIA BIZIIOBITHOCTI IPOTPAMHUX KOMIIETEHTHOCTEN HABUYAHHA KOMIIOHEHTAM OCBITHBOI

INPOI'PAMMU
éégggééggmmmxxMMMMMQQQQQQQQQQQQQQQ
slclclclclclclclcalclclclcelele BBl |3|3 3|3 |5 |5 |3

IK

K3.01.

K3.02.

K3.03.

K3.04.

K3.05.

K3.06.

K3.07.

K3.08.

K3.09.

K3.10.

K3.11.

K3.12.

K3.13.

K3.14.
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KC.01. n ¥ +
KC.02. + + n n
KC.03. + |+ + + |+ | + + | +
KC.04. + + "
KC.05. + T |+
KC.06. + + + + +
KC.07. + + + + + | +
KC.08. + + | + + | +
KC.09. + + N n
KC.10. + + + | + + + +
KC.11. + + + + +
KC.12. + | + + + | + + +
KC.13. + + +
KC.14. + +
KC.15. + + + |+ | + + + |+ |+ |+
KC.16. + + | + + + +




6. MATPULIA 3ABE3IEYEHHSA TIPOT'PAMHUX PE3YJIBTATIB HABYAHHSI KOMIIOHEHTAMM OCBITHBOI TPOI'PAMUA

— g (ol |2 e s (& |2 | [ 2 |12 2T 2 2 |58 2218 18 98 I8 18 18 8 I8 18 18 8 | 18 [ (¥
s B EEEBEEEBEBEEBERBEBEEBEREEEBEREBEEBEFEEEFEE[EB
PHI + | + + | + +
PH2 + |+ |+ |+ ]+ + + +
PH3 + |+ + + + +
PH4 +
PHS + +
PH6 + + + | + + +
PH7 + + + | + +
PHS + | + + + | + +
PHO + + + + +
PHI0 + | + + | +
PHI11 + +
PHI12 + + | + + | + +
PHI3 + | + + + |+ | + + | + +
PH14 + + + | + + | +
PHIS + + + +
PHI6 + + + +
PH17 + + |+ |+
PHI8 + + | + + +
PHI9 + + + | +
PH20 + + + | + + | +
PH21 + + +
PH22 + + +
PH23 + + + | +
PH24 + + + + + | + +
PH25 + | + + + +
PH26 + + |+ + +
PH27 + +
PH28 + + +
PH29 + + +




7. MATPUIA BIAIIOBITHOCTI TIPOTPAMHMX PE3YJBbTATIB HABYAHHS (ITPH) TA KOMIIETEHTHOCTEMN

IK

K3.01

K3.02

K3.03

K3.04

K3.05

K3.06

K3.07

K3.08

K3.09

K3.10

K3.11

K3.12

K3.13

K3.14

KC.01

KC.02

KC.03

KC.04

KC.05

KC.06

KC.07

KC.08

KC.09

KC.10

KC.11

KC.12

KC.13

KC.14

KC.15

KC.16

PH1

+

PH2

+

PH3

PH4

PHS5

PH6

PH7

PHS

PH9

PH10

PHI11

PH12

PH13

PH14

PH15

PH16

PH17

PH18

PH19

PH20

PH21

PH22

PH23

PH24

PH25

PH26

PH27

PH28

PH29
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