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HEPEIMOBA

1. P03p006s1eH0 MPOEKTHOIO TPYIIOIO:
Banepiit IIEBUEHKO, kanauaat TeXHIYHHX
HayK, JIOIICHT, 3aBilyBau Kadeapu

OyIiBENBHUX 1 TOPOXKHIX MAIIHH

Bononumup CYIIOHEB, nokTop TeXHIYHHX
HayK, TOLIEHT, TOLEHT Kadeapu OyAiBeNIbHUX 1
JIOPOXKHIX MAIIIHH,

Haranis ®IJIPOBCBKA, noktop TeXHIYHHX
HayK, 3aBilyBau kadenpu OyaiBeNIbHUX 1
JTOPOKHIX MaIlIH

Irop TIIMOHOB, kaHauaat TEXHIYHUX HayK,
JIOLIGHT, 3acTYNHUK 3aBijyBaya Kadenpu
OyIliBeIBbHUX 1 JOPOKHIX MaITUH

, rapanT OII

I ATIHC

i JIIHC

i AnmIc

HiAUC

2.PexoMeHJ0BaHO METOUYHOIO KOMICIEI0 MEXaHIYHOTO (PaKyIbTETY

[Tpotoxomn Ne 10 Bix « 10 » uepsus 2022p.
3.CxBasieHO MeTOIMYHOI0 Pagoto

[TpoTokom Ne 8 Bix « 5 » mumus 2022p.

4. PeneH3eHTH:

1. IleBuenko JImutpo OnekcanapoBud, 3acTynHuk gupexkropa TOB

«MOTOPIMIIEKC».

2. bepexunoit Poman AnaTouniiioBud, ronoBHu KOHCTpykTOp «CBITJIO

HIAXTAPS».

3. Konowmiituenko Bomogumup KoctsutuHOBMY, TonoBa npapmiHHs [IPAT

XapkiBchke ympaBimiHHs MexaHizamii Nel .
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1. MPO®LIb OCBITHHOI IPOT'PAMHU

1 - 3araabHa iHndopmanis

[ToBHa Ha3Ba 3aKJIaTy
BHILIOI OCBITH Ta
kadenpu,
B1IIIOBITAJIBHOI 3a
eam3ariro OI1

XapKiBCHKUM HAIllOHAJIBLHUNM aBTOMOOUIHHO-TOPOXKHIN
YHIBEPCUTET

Kadenpa OyniBenbHUX 1 JOPOKHIX MAITUH

CtymniHp BUIIOI OCBITH
Ta Ha3Ba KBasidikaiii
MOBOIO OpUTIHATY

bakanasp 3 ramy3eBoro MammHOOy 1yBaHHS

Odimiiina Ha3Ba
OCBITHBOT IIPOTPAMH

«ITigiomMHO-
MeJiopaTUBHI

OcBiTHRO-TIpOdECciiiHa
TPAHCIIOPTHI, OyaiBesbHI,
MAaIlHU 1 00JIaJHAHHS

nporpama
JIOPOXKHI,

Tun aumiomy Ta oocsT
OCBITHBOT IPOTPAMH

Jluruiom GakanaBpa, oquanynui, 240 kpenutis EKTC,
TEepMiH HaBYaHHs 3 pokH 9 MiCHIIIB

HasBHICTh akpeauTarti

[{uks/piBeHD HPK Vkpainu — 6 piBens, FQ-EHEA — nepmmii uux,
EQF-LLL — 6 piBeHb
[TepenymoBu [ToBHa cepeniHs OCBiTa a00 OCBITHBO-KBaTI(DiKaIITHUN

1IBEHb MOJIOJIIIOTO creraiicTa

MoBa(1) BUKJIQJaHHSI

YkpaiHcbKa, aHTJIIChKa

TepMiH 11 OCBITHBOT
[pOrpaMu

4 poku

IHTepHeT-aapeca
MOCTIHHOTO
[PO3MIIICHHS ONUCY
OCBITHBOT IPOrPAMHU

https://www.khadi.kharkov.ua/education/katalog-
osvitnikh-program/133-galuzeve-mashinobuduvannja/
Ta
https://mf.khadi.kharkov.ua/departments/budivelnikh-i-
dorozhnikh-mashin/bakalavrat/

2 — MeTa ocBiTHBOI Mporpamu

3abe3nedyeHHs MiAroTOBKH 31 cnerianbHocTi 133 «"amy3eBe MammHOOy 1y BaHHSD)
Ta MIATPUMKaA OakanaBpiB y PO3B’si3aHHI HUIMHU KOMITJIEKCHUX TTPOOJIEM y ramysi
MEXaHIYHOI 1HXKeHepii, mo nepeadadae riuboKe MEePEeOCMUCTICHHST HAsIBHUX Ta
CTBOpPEHHS HOBHX I[UTICHUX 3HaHb Ta MPOo(deciiiHOT MPaKTUKH.

3 — XapakTepuCTHKA OCBITHBLOI POrpaMu

[TpenmeTHa 00s1acTh
(ramy3b 3HaHb,
CHeIlaJbHICTD)

13 MexaHiuHa iHXeHepis
133 I'anmy3eBe MammHOOY AyBaHHS

OpienTaliist OCBITHBO1
porpamMmu

OcBiTHBO-  TpodeciitHa
KOMIUIEKCHUM MiAX1[ JIO BHUPIIICHHS CYy4YacHUX
npooeM B 1 IHOMHO-TPaHCTIOPTHOMY,
OyIiBeTbHOMY, JIOPOKHBOMY 1 MEIIOPATHBHOMY
MalMHOOYyBaHHI Ha JIOKAJIbHOMY, PET1IOHAIBHOMY
Ta HaI[lOHAJILHOMY pIBHAX. J[MCUMIUIIHM Ta PO3ALIH
nporpaMu 3aCHOBaHI Ha TEOPETUYHUX 3HAHHSAX, SIKi

nporpamMa  IPOMOHYE

¢ 1/81.1-01 Bix 26.03.2021

Apkyur 3 Apkyuris 18



TICHO TIOB’s3aHI 3 TMPAKTUYHUMHU HABUYKAMMU.
[Iporpama m03BosiE CTyAeHTaM HAaOyTH HEOOXITHUX
HABHYOK B TaJIy31 MEXaHIYHO1 1H)KEHepIii.

OcHoBHUI GHOKYC
OCBITHBOT IPOTPAMH Ta
crieriamizamii

3arangpHa nporpama: «ITimiiOMHO-TpaHCIIOPTHI,
Oy/IiBeNbHI, JOPOXHI, MEIOpaTUBHI MAaIMHU 1
0O0TaHAHHS. OcHoBHUI doxyc porpaMu
Opi€EHTOBaHO Ha  (OpPMyBaHHS Ta  PO3BHUTOK
npodeciitHmx KOMIIETEHTHOCTEU y ranysi
MalMHOOY 1yBaHHS 3 M1IHOMHO-TPAaHCIIOPTHUX,
OyIiBeNbHHUX, MOPOXKHIX, MEITIOPAaTUBHUX MAaIIUH 1
oOnaHaHHS; BUBYCHHS TCOPETUYHUX Ta METOIUIHHUX
MOJIOKEHb OpTraHi3ailii MpOeKTyBaHHS, BUTOTOBJICHHS,
eKCIUTyaTalii Ta pPEeMOHTY. AKUEHT pOOUTbCA Ha
3100yTTS HABUYOK Ta 3HAHb 3 KOHCTPYIOBaHHS Ta
MOJIMIICHHS eKCIUTyaTallii MiJiOMHO-TPaHCIIOPTHUX,
OyiBEIbHUX, JOPOXKHIX 1 METIOPATUBHUX MAIIHH, IO
nepegdavyae  3aTHICTh 3a0e3ledyBaTH  yIpaBJIiHHS
BIJIMOBIAHUX JIAHOK MAIIMHOOYIAIBHHX IIIMPUEMCTB 1
BU3HAYEHY 3alHATICTh Ta MOXIJIMBICTh ITOJANIBIIO]
OCBITH Ta Kap’ €PHOTO 3POCTAHHSI.

KirouoBl  cioBa: MiAMOMHO-TPAHCIIOPTHI — MAalllMHH,
OyiBeIbHA 1 JOPOXKHS TEXHIKA, MAITMHU TSI 3eMJISTHUX

pOOIT, HAYKOBI TOCITIIKCHHS.

Oco0auBOCTI IPOrpaMu

[TinroroBka 3arpeOyBaHMxX (haxiBIiB, SKi BIAMOBIIAIOTH
PETI0HATTLHOMY Ta Tally3¢BOMY KOHTEKCTaM, JTOCATAEThCS
3a paxyHOK HacTymHuX ocoonuBocteit OIIIL:

- MO€IHAHHSA aKaJeMIYHOi, TeopeTH4HOoi 1 (HaxoBoi
CKJIaJIOBUX y HAaBYAJILHOMY IIPOILIECi;

- 3a0€31eUeHHs BUCOKOTO PiBHS MIJITOTOBKU 3/100yBayiB
B TCOPCTHYHHUX 1 MPAKTUYHHUX 3AHATTAX 3 MITHOMHO-
TPAHCIIOPTHUX, OYJIBEIbHUX JOPOXKHIX MAIIUH T4
00JIaTHAHHS JOCSATAEThCSA 3a PAXYHOK BHKOPHUCTAHHS
MOTYKHOCTEM  BJIACHUX MpPOQECciiHUX Ta HAYKOBHX
ki kadenpu bJIM ta XHAY:

“BanTtaxxonigiioMHa, TpaHCIIOPTYIOUYa Ta TPAHCIIOPTHA
TexHika” (1.17.H., npod. H.M. ®inposceka), “Marmmau
TSt 3eMIISTHUX pooiT” (K.T.H., noi. [lleBuenko B.O.),
“Jlopo>xni Mmammuu” (pou. Pykasimnikos FO.B.),
“HapucHa reoMeTpis, IHXKEHEpHA Ta KOMIT'IOTEpHA
rpadika” (1.1.H., mpod. Yepnikos O.B.);

- MOKJIUBICTh TIPOXOJKEHHS HABYAIBHOI MPAKTHKU Ta
MePeIUTIIIOMHOI TTPAKTUKH, SIKi CTAHOBJISITh B3a€MHUN
1HTEepec, y  BITUM3HSHMX  Ta  3aKOPJOHHHX
1IITPUEMCTBAX.
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- BHUKOPUCTaHHA TIOTYXHOI JjabopaTopHOi Ta
YHIKaJIbHOT ~ HaBYaJbHO-HAyKOBOi 0a3u  (IOJIIrOH
XHAY) nans  npoBeaeHHS — NPaKTHYHUX 1
TabopaToOpHUX 3aHATh. BUCOKHUI piBeHBb NMPaKTUYHOI
MiArOTOBKU (DaxiBIIB 3a0€3MeUy€eThCS PO3BUHEHOIO
MIKHAPOJHOIO  CIIBIpaIelo B OCBITHIM  cdepi,
HAJaHHSAM  MPAKTUYHUX  HABUYOK,  HASBHICTIO
HEoOX1THOTO  0ONagHAHHS Ta CIeNiali30BaHuX
abopaTopiii;

- 3aJTy4€HHS JI0 OCBITHHOT'O TIPOIIECY IITUPOKOTO CIIEKTPY
BUPOOHMYMX  KOMIIAHIH  MAamMHOOYIBHOTO  Ta
NOPOKHBO-0YNIBEJIBHOTO CEKTOPIB IPOMHUCIOBOCTI 3
MepeOBUMU TEXHOJIOTISIMA BUPOOHMIITBA, W0 A€
MOXJIMBICTh ~ 3700yBayaM OTPUMYBAaTH aKTyaJbHI
3HAHHS 1 HABUYKM, SKI aKIEHTOBAaHI Ha MPaKTUYHIM
CKJIQZIOBIM, Ta BIPOBAIKYBAaTU  pe3yJbTaTh  iX
TOCITIDKEHb Y BUPOOHUIITBO;

- BAKOHAaHHS KBaTi(iKalifHUX poOIT M1 KEPIBHUIITBOM

TOCBIAYEHUX JOLICHTIB, KAHAWIATIB TEXHIYHUX HAYK.

4 — IlpuaaTHiCTHL BUNIYCKHHUKIB 10 MPANEBJIAIITYBAHHA Ta MOJAAJIbLIIOT0

HaBYaHHA

[TpupatHicTh 10
paleBiIallTyBaHHs

daxiBerp MiArOTOBICHUH 0 POOOTH B TaKMX TaTy3sX
MaIlTMHOOYTyBaHHS Ha BHUPOOHUYHUX IMAMPHUEMCTBAX,
OpraHizalisix Ta YCTaHOBaX pI3HUX MIHICTEPCTB
Ykpainu, siKi B CBOEMY CKJIaJl MarOTh CTPYKTYpHI1
11 PO3I1TH 3 KOHCTpPYIOBaHHS, JTOCIIIJDKEHHS,
BUPOOHMIITBA Ta OOCITYrOBYBaHHS MAIllMH Ta MaroTh
npaBo 3aiimMatu mocagu 3rigHo 3 HamioHanbHUM
knacudikaropom Ykpainu JIK 003:2010.

1222.1 TonoBHi ¢axiBii — KEPIBHUKH Ta TEXHIYHI
KEPIBHUKH BUPOOHUYMX MIAPO3AUTIB Y IPOMHCIOBOCTI:
TOJIOBHUM 1H)KCHEP,rOJIOBHUM MEXaHIK, TEXHIYHUI
KEp1BHUK.

1222.2 HavanbHuku (1HOII KEpIBHUKH) Ta MaWCTpU
BUPOOHUYMX TUTHHUITH (TIIPO3/IUTIB) Y IPOMUCIOBOCTI:
MalicTep BUPOOHUYOI AUTLHUII, HAYAIBHUK 3MIHHU.
1226.2 HauvanpHuUK rapaxa, HayaJlbHUK KOJOHH
(aBTOMOOLUTBHOT), HAYAJILHUK MaiCTepHI, HaYaJbHUK
3MIHUA (TPaHCIOPT), MAaNCTEp 3 PEMOHTY TPAHCIIOPTY,
MalCTep KOHTPOJIBHHUM (AUTbHULIL, TIEXY).

2145.2 [mxeHepru-MexaHiKH.

2149.2 TmxeHep 3 METPOJIOTii, IHKEHEp 3 eKCILTyaTarlii
Ta PEMOHTY, IHXKEHEpP 3 OXOpPOHHU IIpaili, 1HXEHep 3
npodUTAKTUYHUX POOIT, IHKEHEP 3 PEMOHTY, THXKEHED 3
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TPAHCIIOPTY, 1HXKEHEp 3  SKOCTI, IHXKEHep 13
BITPOBA/PKEHHS] HOBOT TEXHIKU M TEXHOJIOTI.

3115 MexaHik, MeXaHIK 3 PEMOHTY TpPaHCIIOPTY,
HAYaJIbHUK MaWCTEepHi, HAYaJbHUK 3MIHU (TPaHCIIOPT),
MalCcTep  MaWCTepHI  CHEIaJibHOI  TEXHIKM  Ta
YCTaTKyBaHHS (TPaHCIIOPT)

3119 Maiictep 3 peMOHTY yCTaTKyBaHHS (TpaHCIIOPT),
MEXaHIK aBTOMOOLTBHOI KOJIOHM (rapaxa), MEXaHiK 3
[PEMOHTY TPAHCIOPTY, TEXHIK-KOHCTPYKTOP (MEXaHIKa),
TEXHIK 3 IMJATOTOBKH TEXHIYHOI JOKYMEHTAITI1

45.2 TmkeHep 3 MexaHizamii Ta aBTOMaTH3aIlli
BUPOOHUYMX MPOLIECIB

1312 KepiBHUKM Manux MIIIPUEMCTB 0O€3 amapatry
YIPaBIiHHA B IPOMHCIIOBOCTI

1451  Menemkepn  (ympaButeni) |y  TOpriBii
TPAHCIOPTHUMHU 3aCO0aMH Ta X PEMOHTI

3115 TexHiuni ¢axiBiii - MEXaHIKH

3118 Kpecnsapi-KOHCTPYKTOPH, TEXHIK-KOHCTPYKTOP
3119 Inmni TexHiuHi (axiBii B ramy3i (pi3MUHUX HAyK Ta
TEXHIKH

[lomaneiie HaBYaHHS

bakanaBp 3a cnemanesHicTiO 133 «T"amy3eBe
MaITMHOOYAyBaHHS» MOXKE MPOJAOBXKATH HABUAHHS 32
pOrpamMoI0 JAPYroro piBHSA BHIIOI OCBITH JJIA
OTpMMaHHS HAayKOBOIO CTymeHsi Marictpa (abo
CIIeIfiajicTa).

— BukjajaHHs Ta ONiHIOBAHHS

Bukimaganus ta

BuknanaHHs NpPOBOAUTHCS Yy  BUIVISAL  JIEKIIiH,

HaBYaHHS MPAKTUYHUX 3aHATh, 1a00OpaTOPHUX POOIT, CEMIHAPIB,
IHIUBITyaIbHUX 3aHSITh, POOOTH B MallUX Tpynax,
MPOXOJKEHHS IPAKTUKH, KOHCYJIbTAIIIH 3
BUKJIaJla4aMu, CAMOCTIHHOI pOOOTH CTYJICHTIB.

O11HIOBaHHSA PeriTuirosa cucreMa  OIIIHIOBAaHHS 3HAHL 3a

MACIUIIIHAMA OCBITHBOI IPOTPAMHU CKJIAJA€THCS 3
MMOTOYHOTO Ta ITiICYMKOBOT'O KOHTPOJTIO.

[ToTOYHUI KOHTPOJIb 3HAaHb MNPOBOAUTHCS B YCHIM
(dopmi (OnUTYBaHHS 32 Pe3yJIbTaTaAMH ONPAIbOBAHOTO
MaTtepiaiy) abo MUCbMOBIN GopMi, a TAKOXK Yy BUTIISII
TecTyBaHHs. [1i1ICyMKOBHIT KOHTPOJIb 3HAHb Y BUTJISAI
eK3aMeHYy/3aJiKy MPOBOAMUTHCS y MUCHMOBIM Gopmi 3
MOJAIBIIIOI YCHOK CIIBOECIIOI0, TaKOX 3BITH IIPO
MPOXOJDKEHHSI  MPAKTUKH, KOHTPOJBHI  poOOTH,
TECTYBaHHS, KYpCOBI MPOEKTH a00 poOOTH, MHUCHMOBI
CK3aMEHHU.

[lizcymkoBa arecTaiiss — MIATOTOBKA Ta 3aXHCT
kBaTiikaiiitHoi poOoTH.
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6 — IIporpamMHi KOMNIETEHTHOCTi

IaTerpanbpHa 31aTHICTH 0COOHM PO3B'sI3yBaTH CKJIAJIHI CIelialli30BaHI
KOMITCTCHTHICTh 3ajladl Ta TMPAKTUYHI MPOOJEeMU Yy TEBHIM Tamysi
npodeciitHoi AisIbHOCTI a00 y MpoIieci HaBYaHHS, 10
nependavyae 3aCTOCYBaHHS MEBHUX TEOPIN Ta METOIIB

BiJIITOBITHAX HayK 1 XapaKTepU3y€eThCs
KOMIIJIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.
3arajibHi 3K1. 3narHicTh 70 a0CTPaKTHOTO MUCIICHHS.
komneTreHTHOCTI (3K) [3K2. 31aTHICTh 3aCTOCOBYBATH 3HaHHS,

NEMOHCTPYIOUM  npodeciiHuid  MmiAXilT y  CBOIH
MISJTBHOCT1, IO JIO3BOJISIE BUPIIIYBaTH 3aBJaHHS Yy
rajy3i  MiAROMHO-TPAHCIIOPTHHUX,  OYJIBEJbHUX,
ITOPOYKHIX 1 MEJIIOPATUBHUX MAIIIH.

3K3. 3parnicte 30upaTH Ta  IHTEPIPETYBATH
iHpopMarito 1  BHUCJIOBIIOBAaTH  CY/DKCHHS 3
BIJIMMOBIAHUX COIliaJIbHUX, HAyKOBUX a00 ETHYHHX
npooeM.

3K4. 3parHicTh AOHOCHTH  iHOpPMAaIliO, 11ei,
npobiemMu Ta pimeHHs y (GopMmi, IOCTYMHIN SK
cIieIfiajicTaM, Tak 1 He CIIeIiajicTaM.

3KS. 3naTHICTE TeHepyBaTH HOBI 1€1 (KPEaTUBHICTB).
3K6. T'OTOBHICT, TMPOBEIEHHS JOCHIKEHb Ha
MEBHOMY PiBHI.

3K7. 3gaTHICT CHINIKYBAaTUCS 1HO3EMHOIO MOBOIO.
3K8. T'oroBHicTh mnpuiiMaTHd Ha cebe BHUBaXKEHI
pillIeHHsT B TMpoleci OOCIyroByBaHHS, PEMOHTY 1
POEKTYBaHHS 1HOMHO-TPAHCIIOPTHUX,
Oy iBeIbHUX, METIOPATUBHUX MAIKH 1 00IaTHAHHS.
3K9. 3paTHICT, MOTHUBYBATH JIOJIEH Ta pyXaTHUCS [0
CIJILHOT METH.

3K10. 3pmaTHICTh KPUTHUYHO OCMHUCIIOBATH TEOpii 1
MPUHLUINK, Kl 3aKIaJ€Hl 1 KOHCTPYKUII MiAiOMHO-
TPAHCIIOPTHUX, OyIiBEeIbHHUX, JTOPOKHIX 1
METIOPaTUBHUX MAIIIUH.

3K11. 3naTHicTh mpalfoBaTd B KOMaHi.

3K12. 3gaTHICTH pealni3yBaTH CBOi mpaBa 1 000B'SI3KH
SIK YJieHa CYCHUIbCTBA, YCBIJOMJIFOBATH I[IHHOCTI
rPOMAaISTHCHKOTO (BLIIBHOTO JIEMOKPATUYHOTO)
CYCHIJIbCTBA Ta HEOOX1AHICTh HOTO CTAJIOT0 PO3BUTKY,
BCPXOBEHCTBA IIpaBa, MpaB 1 CBOOOA JIFOAWUHU 1
rpoMajsiHuHA B YKpaiHi

3K 13. 3parnHicTh 30epiraTi Ta NPUMHOXKYBATH
MOpaJbHI, KyJbTYPHi, HAYKOBI IIIHHOCTI 1 JJOCSTHEHHS
CyCIJIbCTBA Ha OCHOBI PO3yMIHHS IcTOpii Ta
3aKOHOMIPHOCTEH PO3BUTKY MpeAMETHOi obmacti, ii
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MICIISI Y 3arajbHii CHUCTEM1 3HaHb MPO MNPUPOIY 1
CYyCHIJILCTBO Ta Y PO3BUTKY CYCHUIHCTBA, TEXHIKH 1
TEXHOJIOT1H, BUKOPUCTOBYBATH Pi3HI BUJIU Ta (OpMH
PYXOBO1 aKTUBHOCTI JJii aKTUBHOTO BIATIOYMHKY Ta
BEJICHHS 3JI0POBOI0 CIIOCOOY KHUTTSL.

CrnemnianbHi (paxosi,
MPEIMETHI)
KOMITIETEHTHOCTI
crietiasibHOCTI (DK)

@®K1. 3pmarHICT, 3aCTOCOBYBAaTH THUIIOBI aHAJITHYHI
METOM Ta KOMI'IOTEPHI MporpamMHi 3acobu s
PO3B'I3yBaHHS 1HXXEHEPHUX 3aBJaHb y raiy3i
11 IOMHO-TPAaHCIIOPTHOTO, OylIBEIBHOTO,
MOPOKHBOTO 1 METIOPATUBHOTO MAITUHOOY TyBaHHSI.
@®K2. 3paTHICTh 3acTOCOBYBaTH (PyHIaMEHTaIbHI
HayKoOB1 (hakTH, KOHIICMIli, Teopii, MPUHLMIMN IJIs
po3B'si3aHHs npodeciiHUX 3a7a4 1 MPAKTUYHUX
npo0ieM ragy3eBoro MaumHoOyAyBaHHS.

@®K3. 3naTHICTh OIiHIOBATH Ta 3a0e3MeuyBaTh SKICTh
BUKOHYBAaHUX POOIT.

®K4. 3naTHICTh BTIIIOBAaTH 1HXXEHEPHI PO3POOKH Y
raJly3eBOMy MAaIIMHOOYJIyBaHHI 3 ypaXyBaHHSAM
TeXHIYHUX, OpraHi3aliiHuX, MMPAaBOBUX, EKOHOMIYHHUX
Ta €KOJIOTIYHUX ACIIeKTIB 32 YCIM KHUTTEBHM ITUKJIOM
MAIllMHU:  BiJl TMPOEKTYBaHHS, KOHCTPYIOBaHHS,
eKCILTyarTailii, NIITPUMAHHS  Ipale3/1aTHOCTI,
NMIarHOCTUKM Ta yTHI13a1lii

@DKS5. 3paTHICTH 3aCTOCOBYBATH KOMIM'FOTEPU30BaHI
CHUCTEMHM NMPOEKTYBAHHS Ta CIEl1alI30BaHEe MPUKIIAIHE
[pOTrpamMHe 3a0e3MeueHHsI JUIsL BUPIILICHHS
1H)KEHEPHUX 3aBJaHb B Tajy31 MalIMHOOY IyBaHHSI.
®K6. 31aTHICTH OIIHIOBATH TEXHIKO-C€KOHOMIYHY
e(hEKTUBHICTh TUTIOBUX CUCTEM Ta iXHIX CKJIQJIHUKIB Ha
OCHOBI 3aCTOCYBaHHSI aHATITUYHUX METO/IIB, aHAJI3Y
QHAJIOTIB T4 BUKOPUCTAHHSA JOCTYITHUX JaHUX.

@®K?7. 3naTHicTh npuiiMatu €PEeKTUBHI PIICHHS 1100
BUOOpPY KOHCTPYKIIIMHUX MaTepialiB, OO0JaHaHHS,
pOIIECIB Ta MOEAHYBAaTH TEOPIIO 1 MPAKTUKY JJIs
PO3B'sI3yBaHHS 1H)KEHEPHOTO 3aB/IaHHS.

@OKS8. 3paTHicTh  peani3oByBaTH  TBOPYMN  Ta
IHHOBAI[IMHUM MOTEHIla] Y MPOEKTHUX PO3pOOKax B
cepi rary3eBoro MalmmHOOYy TyBaHHS.

@®K9. 3parHicTh 3AlMCHIOBATH KOMEpUIWHY Ta
€KOHOMIYHY  JISUIBHICTE y  cdepl  Talry3eBOro
MaIIMHOOY Ty BaHHS.

DK 10. 3naTHiCTh TPUHMATH BiAOBIIATBHICTH 32
yIpaBIiHHAS TPO(ECIHHIM PO3BUTKOM THAMBIIIB 1
rpyIL.

@®K11. 31aTHICTH BIAIIYKYBATH 1 BAKOPUCTOBYBATH
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MDKIMCHUIUTIHAPHI 1 MDKTaTy3€eB1 3B SI3KM Y HAYKOBIH
TISUIBHOCTI.

DK 12. 3naHHs, BMIHHS Ta HABUYKH PO3POOIISITH Ta
[peaizoByBaTH MPOEKTH 1 Mporpamu B cepi
11HOMHO-TPAHCTIOPTHUX, Oy IiBEJIbHUX, TOPOXKHIX,
MEJIIOpaTUBHUX MAIIIHH 1 00J1aTHAHHSI.

7 — IIporpamHi pe3yibTaTH HABYaHHA

PH1. 3manHs 1 po3yMiHHS 3acajl TEXHOJOTIYHUX, (yHIaMEHTATBHUX Ta
[H)KEHEpHUX HayK, 1[0 JIeKaTb B OCHOBI MiJHOMHO-TPaHCIOPTHOTO,
Oy1BELHOTO, JOPOKHBOIO 1 METIOPATUBHOTO MAIIMHOOY TyBaHHS.

PH2. 3uanHs Ta pO3yMiHHS MEXaHIKM 1 MiIHOMHO-TPAHCIIOPTHOTO,
OyIIBENBHOTO, JOPOXHBOTO 1 MEIIOPATUBHOIO MAIIMHOOYIyBaHHA Ta
MEPCIEKTUB IXHBOT'O PO3BUTKY.

PH3. 3Hatu 1 po3yMiTH CHUCTEMH aBTOMATHUYHOTO KepyBaHHA 00'€eKTamMHu Ta
MpollecaMH Tajy3eBOro MAlIMHOOYIyBaHHSA, MAaTHU HABUYKU iX MPAKTUYHOTO
BUKOPUCTAHHS.

PH4. 3aiticHioBaTH 1HXEHEPHI PO3PaXyHKU ISl BUPIIMIEHHS CKIATHUX 3a1a4 1
MPAKTUIHUX MPOOIIEM y rajgy3eBOMY MAIIMHOOY TyBaHHI.

PHS. AnanizyBatu iHxkeHEpH1 00'€KTH, POIECH Ta METO/IH.

PH6. BigmykoByBaTH MOTpiOHY HAYKOBY 1 TEXHIYHY 1H(GOPMAIIiIO B TOCTYTHUX
JoKepeax, 30KpemMa, 1H03eMHOI0 MOBOIO, aHAII3yBaTH 1 OI[IHIOBATH ii.

PH7. T'oryBat BUPOOHUIITBO Ta EKCIUTyaTyBaTH BUPOOM, 3aCTOCOBYHOUH
ABTOMATUYHI CHCTEMH ITiITPUMYBAHHS KUTTEBOTO ITUKITY.

PHS. Po3ymiTH BiANOBIAHI METOM Ta MATH HABUYKH KOHCTPYIOBAHHS THUIIOBUX
BY3JIIB Ta MEXaH13M1B BIJIITOBIIHO JI0 MOCTABJICHOTO 3aBAaHHHI.

PH9. OOGupatu 1 3acTtocoByBaTH MOTpiOHE OOJagHAHHS, IHCTPYMEHTH Ta
METO/IH.

PH10. Po3ymiTu mpo6ieMu OXOPOHHM Ipalli Ta IPaBOB1 aCMEKTU 1HKEHEPHOI
NMSTIBHOCTI 'y Taily3eBOMY MAIIMHOOYyBaHHI, HABUYKA MPOTHO3YyBAaHHS
COIIaJTbHUX M €KOJIOTTYHUX HACHIAKIB pealti3allii TeXHIYHUX 3aBJIaHb.

PH11. BinbHO criinikyBaTHUCS 3 1H)KEHEPHUM CITIBTOBAPUCTBOM YCHO 1 TUCEMOBO
NIEep>KaBHOIO Ta IHO3EMHOIO MOBaM.

PH12. 3actrocoByBaTH 3aco0M TEXHIYHOTO KOHTPOJIO IS OILIIHIOBAHHS
mapaMeTpiB 00'€KTIB 1 MPOIECIB y TaTy3€BOMY MAIIMHOOY TyBaHHI.

PH13. Po3yMmith CTpyKTypu 1 CiIyXk0 MIJNPUEMCTB  Trajly3€BOro
MaIMHOOYAyBaHHS.

PH14. Po3po6usiTu eTani Ta By3/M MAaIllMH 13 3aCTOCYBaHHSIM CUCTEM
ABTOMAaTHU30BAaHOI'O MTPOCKTYBaHHSI.

PH15. BwmiHHf Ta HaBUYKM BUKOPHCTOBYBAaTH METOAM  JOCIIKCHHS
MUHAMIYHUX ~ XapaKTEPUCTUK Ta  TOKa3HUKIB  MIITHOCTI  IiJIHOMHO-
TPAHCIIOPTHUX, OY/IBEIbHUX, JOPOXKHIX 1 MEJTIOpaTUBHMX MAIIMH 1 iX
MEXaHI3MiB.

PH16. 3nanns Ta BMiHHS BUKOPUCTOBYBATH METOJIM ONTHUMI3AIll MapamMeTpiB
1JHOMHO-TPAHCTIOPTHUX, OYHIBEIBHUX, TOPOXKHIX 1 MEITIOPATUBHUX MAITUH
17151 TOCATHEHHS HEOOX1THUX MOKa3HUKIB €(PEKTUBHOCTI.
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PH17. BminHg Ta HaBUYKM MOiAOMpATH MiA 3aJaHl MHapamMeTpu MPOLECiB
1JHOMHO-TPAaHCIIOPTHUX, OyAIBEIbHUX, TOPOXKHIX 1 MEITIOPATUBHUX MAaLIUH
CTPYKTYpPY MEXaTPOHHOI CHCTEMH, aJropuTMH ii (YHKI[IOHYBaHHS 3
ypaxyBaHHSAM TIE€PEIOBUX HAYKOBHUX JIOCSTHEHb B Tally3iX EJIEKTPOHIKH,

MEXaHIKH, CHCTEM YIIPaBJIIHHS.

8 — PecypcHe 3a0e3neueHHsi peaJizauii nporpammu

Kanpoge 3a0e3mneueHHs

100 % nHaykoBO-MieAAroriyHUX IMPaIiBHUKIB 3aITHUX
10 BUKJIaJAaHHs Npo(eciiiHO-OpiEHTOBAHUX JUCHIUILIIH
31 cremianbHOCTI 133 «["amy3eBe MammHoOy 1yBaHHS»
MarOTh HAYKOBI CTYIE€H1 Ta BUEHI 3BaHHSI.

MarepiaJIbHO-TeXHIUHE
3a0e3MeUeHHS

3a0e3MeueHICTh  HaBYaJbHUMHM  MPUMIIICHHSIMH,
maboparopisiMu  Biamosigae mnotpedi. Kadempa mae
HaBYAJIbHUI MOJITOH, Ha SIKOMY MPEJCTaBICHO 3HAUYHA
KUIBKICTh TPAIIOIOYUX MAIIMH, SIKI BUBYAKOTHCS Y
npodeciitHo-OpiIEHTOBAHUX TUCITUTUTIH 31
crneriaabHOCTI 133 «["amy3eBe MammHOOY TyBaHHS.
BukopucTtanHs CydacHUX TMPUKIATHUX TPOTPaM:
IPOTPAMHUN KOMILIECKC.

[Hdopmariitne Ta
HABYAILHO-METOJUYHE
3a0e3recUeHHS

Buxopucranss ¢onay HaykoBoi 0i0morekn XHAJLY;
[HTEpHET pecypciB Ta aBTOPCHKHUX PO3POOOK HAYKOBO-
nenaroriyaux mnpamiBaukiB - XHAJ[Y. 3aGe3neueni
NOCTYI 1 HasBHICTh MarTepialiiB Ha y4OOBOMY CaiiTi
YHIBEPCUTETY Ta JOCTYN [0 HAyKOMETpUYHUX 0a3
aHUX.

9 — AkageMiuHa MOOLJILHICTE

HarrionayibHa KpeIuTHA
MOO1JIbHICTH

[HauBiTyaapHa akajeMidHa MOOUIBHICTh PEaTi3y€eThCS
y paMKax MDK YHIBEPCUTETCHKUX JIOTOBOPIB PO
BCTAHOBJICHHS HAyKOBO-OCBITSIHCHKUX BIJHOCUH JJIs
3aJI0BOJICHHS IOTPEO PO3BUTKY OCBITH 1 HAYKH.

MixxHapoHa KpeIUTHA
MOOUTBHICTD

Ha  ocHOBI  JBOCTOpPOHHIX JIOTOBOPIB  MIX
X apKiBCbKUM HallOHAJIbHUM aBTOMOOUIBHO-
NTOPO’KHIM YHIBEPCUTETOM Ta BUIIUMHU HaBYAIbHUMHU
3aKJajgaMu 3apyODKHHUX KpaiH-TTapTHEPIB.

HaguauHs 1HO3EMHUX
3100yBaviB BUIIO1
OCBITH

Mo>XIMBO HaBUYaHHS 1HO3eMHHX 3700yBadiB BHIIOT
OCBITH.
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2.

MNEPEJIIK KOMIIOHEHTIB OCBITHHOI TIPOTPAMMU
TA IX JIOTTUYHA MOCJIIJIOBHICThH

2.1 Ilepenik komnoneHTiB OI1

KoMmnoHeHTH 0CBITHBOI MpOrpamMu

MalMHOOY 1yBaHHS

Kon (HaB4YaJbHI IMCcHUILIIHM, KypcoBi | Kinbkicts | ®opma nmincymk.
NPoeKTH (Po00TH), NPAKTHKH, KpeauTiB KOHTPOJII0
KkBaJgigikainiiina po6ora)
1 2 3 4

OK1.1 |[VYkpaincbka MoBa (3a podeciitHum 3 :
CIIpPSIMYBaHHSIM) [T

OK1.2 [[ctopis Ta KyJIbTypa YKpaiHu 3 3aUTIK

OK1.3 [[Ho3emMHa MOBa 7 3amik(2,3) /icnut(4)

OK1.4 |®dinocodis 3 1CITAT

Bceboro 3a nuki: 16

OK2.1 Xiwmis 4 1CTIUT

OK2.2 |®i3uka 8 3aiik(1)/icnut(2)

OK2.3 |Bumia MatemaTuka 8 icriut(1)/3aumik (2)

OK2.4 |OcHoBU nporpaMmyBaHHs 6 samik(1)/icniut(2)

OK2.5 HapH'CHa reOMeTpig, 1HKEHEpHA Ta 7 icrmr(1)/3amix(2)
KOMIT'FOTepHa rpadika

OK2.6 [TeopernuHa MexaHika 6 3amik(2)/icnut(3)

OK2.7 |[Exosoris 3 1CIIUT

OK2.8 |Oxopona mnparti 3 1CIIUT

Bceboro 3a nuKiI: 45

OK3.1 TeXHOHOFiH KOHCTPYKIIIHHUX MaTepiajiB 10 sai(1)/icmr(2)
Ta MaTEPiaJIO3HABCTBO

OK3.2 |Omnip matepianiB 6 3ammik(3)/icnut(4)

OK3.3 EJ_IeKTpOTeXHiKa, eHeKTPOHiKa Ta 6 (LT
MIKpOIIPOIIECOPHA TEXHIKa

OK3.4 [igpasiika, ripo- Ta THEBMOIPUBOIU 6,5 3aiik(4)/icnut(5)

OK3.5 [Teopis MexaHi3MiB 1 MallIUH 5 1CITUT

OK3.6 T<]3303peTHqu OCHOBHM TEIJIOTEXHIKHU Ta 5 LT

OK3.7 OcHOBH aBTQMaTH3auii Ta 4 1CITUT

000TOTEXHIKU

OK3.8 |leram mamuH 5 1CITUT

OK3.9 B33.€1.VIO3.aMiHI.{iCTB, CTaHJapTU3allis Ta 3 PP
TEXHIYHI BUMIPIOBaHHS

OK3.10 [SIxicTp Mamma 3,5 1CITUT

OK3.11 [[IpoekTyBaHHS METAIOKOHCTPYKITiH 4 icIIuT

OK3.12 [ExoHOMIKa TiAIPUEMCTBA 3 3aJTiK

0K3.13 TexHOJIOT1YH1 OCHOBU 3 etk
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Excryaraitist Ta 00CIyroByBaHHS

miarorosku 02

OK3.14 3 iCIIAT
MaITuH
OK3.15 BaHTamonizLﬁOMHq, TpaHCIOpPTYyIoYa Ta 5 P
TpPaHCHOPTHA TEXHIKa
OK3.16 /lopoxHi MalltiHu 4 icuT
OK3.17 OCHOBUM aBTOMAaTU30BAHOTO 3 P
MPOCKTYBAHHS MAIlIHH
OK3.18 Mamunau ajist 3eMJISIHUX poOiT 8 3amik(7)/icniut(8)
OK3.19 |HaByanpHa mpakTHKa 6 3aJTIK
OK3.20 |[HaByanpHa mpakTHKa 45 3aITIK
OK3.21 HaByanpHa npakTHKa 4.5 3aJIK
OK3.22 [lepenauriomMHa MpakTHUKa 3 3aJTiK
OK3.23 |BukonaHHsI kBaji(ikaIiiHoi podoTu 12 3aXHUCT
Bcboro 3a nuko: 117
3araJbHuil 00CAT 000B'I3KOBUX KOMIIOHEHTIB: 178
BJI1.1 |BuGipkoBa AMCIUILIIHA T'yMaHITapHOI Ta 3 :
comiaabHO-eKOHOMIYHOT miarorosku 01 ALK
B/I1.2 BubipkoBa quciuIiina TyMaHITapHOT Ta 3 satix
COIl1aJIbHO-€KOHOMIYHOI MAroTOBKHU 02
B/I1.3 [BuOipkoBa qucuuIuiiHa T'yMaHITapHOI Ta 3 et
COLIAJIbHO-EKOHOMIYHOI mAroToBKH 03
B/11.4 BuOipkoBa qucuuIUIiHa TyMaHITapHOT Ta 3 .
COL1aIbHO-€KOHOMIYHOT miarotosku 04 SAIK
Bceboro 3a nukII: 12
B/I2.1 BubipkoBa quciuriina TpUpOIHIYO- 4
HayKOBO1 (PyHIaMEHTaIBHOT) 3aJTiK
miaroTosku 01
B/12.2 BuOipkoBa qucuuIuIiHa IpUPOIHUYO- 3
HayKOBOI (PyHIaMEHTaJIbHOT) 3aJIlK
miarotTosku 02
BJ12.3 |BuGipkoBa AMCIUILIIHA TPUPOTHUYO- 4
HayKoBOi ((pyHIaMeHTaIBHOT) 3aUTiK
marorosku 03
BJ12.4 |BuGipkoBa AHCIUILIIHA TPUPOTHUIO- 3 3aJIK
HAyKOBO1 ((pyHIaMEHTAIILHO1)
miarorosxu 04
BJ/I2.5 |BubipkoBa AUCITUIUTIHA TIPUPOTHUYO- 3 3aJIIK
HayKOBOI1 ((pyHIaMEHTAIIbHO1)
miarotroBku 05
Bcboro 3a nuk: 17
BJ13.1 |BuGipkoBa auciuriiina npodeciitnoi 4 :
miarorosku 01 SaK
BJ13.2 BubipkoBa gucruriiina mpodeciitnoi 3 satix
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BJ13.3 |BuGipkoBa auciuriiina npodeciiinoi 3 3aITiK
miarorosku 03
BJ13.4 |BuGipkoBa auciuriiina npodeciitnoi 4 3aUTK
marorosku 04
BJ13.5 BubipkoBa gucturiina mpodeciitnoi 3 3aJTiK
miarotosku 05
B/13.6 [BubipkoBa aucuuriuiina npodeciitHoi 3 3aJIK
niarotoBku 06
BJ13.7 |BuGipkoBa auciuriiina npodeciiinoi 3 3aITiK
miaroTosku 07
BJ13.8 |BubGipkoBa auciuriiina npodeciitnoi 3 3aUTiK
marotoBku 08
B/13.9 BubipkoBa nucruriiina nmpodeciitnoi 3 3aJTiK
miarorosku 09
B/13.10 BubipkoBa nucuumutiaa nmpodeciinoi 4 3aJIK
marorosku 10
Bceboro 3a nukiI: 33
3arajibHuil 00cAT BUOIPKOBHX KOMIIOHEHTIB: 62
Bcboro 3a ocBiTHBO-TIpOdeciiiny mporpamy 240

2.2 3aranbHOYHIBEPCUTETCHKHI KaTalor BUOIPKOBUX AUCIMILIIH PO3MILIEHO HA
o(imiitHOMY CaiiTi yHIBEPCUTETY 3a MOCHJIAHHAM
https://www.khadi.kharkov.ua/education/katalog
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3 CTPYKTYPHO-JIOI'TYHA CXEMA OII

1 kype 2 kype 3 kype 4 kype
| cemecTp 2 cemecTp 3 cemMecTp 4 cemectp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemecTp
OK 1.1 = OK12 OK 1.3 - OK34 | OK38 M OK 3,13 = OK2ZE
OK 2.1 0K 24 - OK 1.4 - OK35 (= O0K39 » OK 3.14 »-
E 0K 2.2 OK 2.6 OK34 w» OK36 = OK310 » 0K 3.15 -
2
O A
s OK 23 > OK 2.7 OK33 M OK37 | OK311 » 0K 3.16 = OK 3.23
g BugoHanns
= keanidikaifinod
= OK24 > OK 3.2 > OK3.12 0K 3.17 - podotH
E j: {niiomue
g IIpOCIfL_\l:‘&HHM
i OK 2.5 - OK 3.18 »- ga;:w
Kuamihixauiianoi
0K26 pobory
! {AHIIOMHDE G
IIPOCETY )
OK 3.1 -
BI 1.1 BI1.2 BI1.3 B 1.4 B 3.6 Bl 3.8
ey =
gz
g z B 2.1 Bl 2.4 BI2.5 B 3.4 BI 3.7 B 3.9
0 B
2
BJ2.2 Bl 23 B/13.3 BJ3.5 BJ3.10
F | B/l 3.1 ! BJ/132 ! ‘ Beci OK
E OK3.19 OK 3.20 0K 321 OK3.22 A
2. Hapuansna Hapuannha Hapuansna | [Mepennmiomua A
= 'ITI_'Hl'I'(TH'Kﬂ ]'Ip.aKTI-'l'Kﬂ 'I'I'I_'HIT{TPIKEI TI]'JHKTT'I"F{&
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4. POPMA ATECTAIIII 3JIOBYBAYIB BUIIIOI OCBITH
dopmu aTecTyBaHHS 3100yBaviB BUIIIOI OCBITH:
Arecranisg 3100yBayiB BHUILOI OCBITH 3A1MCHIOEThCA y (popmi KBamiikauiiHoi
pob6oTH.
Bumoru 1o KamidikaiiitHoi podoTu:
Kpamidikamiitna pobora wMae mepeadadatd  po3B'A3aHHS  CKJIATHOL
Criemiaii3oBaHoi  3amadi ab0  MOPaKTUYHOI  TpoOJieMH  Trajay3eBOro
MaIIMHOOYAYBaHHS, 1110 XapaKTePU3y€EThCsI KOMIUIEKCHICTIO Ta HEBU3HAUEHICTIO
YMOB, 13 3aCTOCYBaHHSIM TEOPii Ta METOA1B MEXaHIYHOI 1HXXEHEPIi.
Kpamidikamiiitna poOoTa HE TMOBHHHA MICTUTH aKaJeMIYHOTO TjIariary,
dabpukarii, pamscudikari.
KBamidikariitna po6ora Mae OyTu ONPUITIOIHEHA Yy pero3uTapii XapKiBChKOTO
HAI[lOHAJIBHOTO aBTOMOOLIIbHO-I0POXKHBOTO YHIBEPCUTETY
(http://library.khadi.kharkov.ua/elektronni-resursi/periodichni-fakhovi-

vidannja/).
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5. MATPUIIA BIIITOBITHOCTI MIPOT'PAMHUX KOMIETEHTHOCTENA KOMIIOHEHTAM OCBITHBOI
IHPOI'PAMHA

OK
11

OK
1.2

OK
1.3

OK
14

OK
21

OK
2.2

OK
2.3

OK
2.4

OK
2.5

OK
2.6

OK
2.7

OK
2.8

OK
3.1

OK
3.2

OK
3.3

OK
3.4

OK
3.5

OK
3.6

OK
3.7

OK
3.8

OK
3.9

OK
3.10

OK
311

OK
3.12

OK
3.13

OK
3.14

OK
3.15

OK
3.16

OK
3.17

OK
3.18

OK
3.19

OK
3.20

OK
3.21

OK
3.22

OK
3.23

3K1

+

+

+

+

+

3K2

+

+

3K3

3K4

3K5

3K6

3K7

3K8

3K9

3K10

3K11

3K12

3K13

OK1

DK2

+

OK3

DK4

DKS5

DK6

OK7

+| +| +| +

OK8

DK9

+| | ]+ +]| +

DK10,

DK11

DK12,
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6. MATPUIIS 3ABE3IIEYEHHS IPOTPAMHUX PE3YJIBTATIB HABYAHHSI KOMIIOHEHTAMHA
OCBITHBLOI IPOTPAMMU

OK
11

OK
1.2

OK
1.3

OK
14

OK
2.1

OK
2.2

OK
2.3

OK
2.4

OK
2.5

OK
2.6

OK
2.7

OK
2.8

OK
3.1

OK
3.2

OK
3.3

OK
3.4

OK
3.5

OK
3.6

OK
3.7

OK
3.8

OK
3.9

OK
3.10

OK
3.11

OK
3.12

OK
3.13

OK
3.14

OK
3.15

OK
3.16

OK
3.17

OK
3.18

OK
3.19

OK
3.20

OK
3.21

OK
3.22

OK
3.23

PH1

PH2

PH3

PH4

PH5

PH6

PH7

PHS

PHY9

PH10,

PH11

PH12

PH13

PH14

PH15

PH16

PH17
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7. MATPULA BIAITIOBIAHOCTI IPOI'PAMHUX PE3YJIBbTATIB HABUHAHHA (ITPH) TA

KOMIIETEHTHOCTEU

3K1 | 3K2 | 3K3 | 3K4 | 3K5 | 3K6 | 3K7 | 3K8 | 3K9 |3K10|3K11|3K12|3K13 | ®K1 | ®K2 | ®K3 | ®K4 | PK5 | K6 | DK7 | DKS | DK9 [DK10|DK11|DK12
PH1 + + + + + +
PH2 + + + + + + + + + +
PH3 + + + + +
PH4 + + + + + +
PH5 + + + + + + + + + + +
PH6 + + + + + + +
PH7 + + + +
PHS + + + + + + + + +
PH9 + + + + + +
PHI10 + + + + + + + + +
PH11 + + + +
PHI12 + + + + + +
PH13 + + + + + + +
PH14 + + + + + + + +
PHI15 + + + + + +
PH16 + + + + +
PH17 + + + +
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