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HEPEIMOBA

OcsiTHIO porpamy Brepiie 0yno po3podsieno y 2016 p. ta 3atBepxeHo BueHoro panoro
JBH3 YAXTY «16» «06» 2016 p., mpoTokos NeS
OcgitHIO porpamy Oyino mnepe3arBepkeHo y 2021 p. y 3B’s13Ky i3 HOBOrO penakiiero [Tomo-
KEHHS TIPO BIAKPUTTS, MOHITOPUHT, MEPEJIA Ta 3aKpUTTA OcBITHIX nporpam B JIBH3 VIXTVY
(maka3 Big 09. 06. 2020 p. Ne102) ta 3aTBepaKEHHSIM CTaHIAPTY 3a CIHEIialbHICTIO « BuaaBHuil-
TBO Ta HoJjirpadis» st apyroro piBHs Buiioi ocitu (Haka3 MOH Bix 05.01.2021 p., Ne27).
Pe3ynbTaTil mopivHOTO MEPEerIIsly OCBITHBOI MTPOTPAMHE JIOTAI0OTHCS B OKPEMOMY JTO/IATKY.

Po3pobiieno poOovor0 Tpymnoro y cKiIaii:

1. 'onosa poOo4oi rpynu (rapaHt OCBITHBOI IPOTrpaMu)

CepmiikoBcbka Ombera CepriiBHa, A.X.H., JOIEHT, mpodecop Kadeapu TEXHOIOTIH
MajJuB, MOJIMEPHUX Ta MOJIrpadiyHIX MaTepialiB.

Unenu poboyoi rpymu:

2. Cyxuii KoctsaTiH MuxaitnoBud, 1.T.H., podecop, mpodecop kadeapu TEXHOIOTIH
MaJuB, MOJIMEPHUX Ta MOJIrpadiyHIX MaTepialiB.

3. Xoxmnosa TersHa BitamiiBHa, K.X.H., JOIEHT, JTOIEHT KadeApHu TEXHOJIOTIHN MaauB, MOl
MEpHHX Ta NoJirpadiyHuX MaTepiaiis.

4. 3aBimyBau kadenpu «TexHomorii majWB MOJIMEPHUX Ta MoOJirpadiyHuX MaTepi
aJliB»

Cyxwuit Koctaatua Muxaitnosud, A.T.H., ipodecop.

Peniensii BiATyku 30BHIMIHIX CTEHKXOIEPIB:

1. Jlucr-minrpumka Binm MARZEK ETIKETTEN PACKAGING GROUP

“ MARZEK dnipropack”, m.Igimnpo

2. Jlucr-miarpumka Big T30B apykapuas «APT-TIPECy, m.J[Hinpo

3. Jluct-nintpumka Big T30B apykapus «CITPUHT», M. J[Hinpo

4. Jluct-miarpumka Big T30B npykapas «/ IOMIHAHTA IMPIHT,m. /Ixinpo

5. JIuct miarpumku Big Tunorpadii «Ykpaina», m. JIHinpo.

6. JIuct miarpumku Big TOB «InterFlexy», m.JInimpo.

7. Jluct miarpumku Big T30B Bupo6uudo-nonirpadiunuii komiieke «BecHay
M. JlHiTpO.

OII moBTOpHO 3aTBepAXKEHO pimeHHsM BueHoi paau IBH3 VIXTY

BT« » 20 p., mpotokon Ne  ([lomatox )
- BIT «__ » 20 p.,nporokon Ne  (HomaTokx )
- BIT «__» 20 p.,mporokon Ne  (Jlomatox )
- BIT «__» 20 p.,mporokon Ne  (Jlomatox )

IIpogdisib ocBiTHBLOI IPOrpamMu 3i crneniajJbHOCTI
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186 «BugaBHUITBO Ta noJirpadis»

1 — 3araabHa ingopmauis

IToBHa Ha3Ba BUIIIOTO
HABYAJBHOI0 3aKJIAXY
Ta CTPYKTYPHOI'O Miji-
po3ainy

JepxaBHuli BUIIIMM HaBYAIbHUN 3aKJIa]

«YKpaiHCbKUH 1epKaBHUN XIMIKO-TEXHOJIOTTYHUN YHIBEPCUTETY.
dakyIbTET XapUOBUX Ta XIMIYHUX TEXHOJIOTIMH.

Kadenpa texHonoriit majme, moxiMepHUX Ta moJirpadiyHuX maTte-
plaiB.

CTyninb BUIIIOI OCBITH
Ta Ha3Ba KBaJiikamii
MOBOI) OPHUTiHAJTY

Marictp.
MaricTtp, BUAABHUIITBO Ta momirpadis

Odiniiina HazBa ocBi-
THBOI IPOrpaMu

BunaBuuireo Ta nomirpadis

Tun gumjiomy ta odcsir
OCBITHBOI MPOrpamMu

Juninom marictpa, OAMHUIHUN

90 kpenutiB €KTC. YHiBepcUTET Mae paBO BU3HATU Ta Tiepe3apa-
xyBatu kpenutu €KTC, orpumani 3a momnepeaHbOI0 OCBITHHOIO
IPOrpaMolo MiArOTOBKM MaricTpa (cmeriaiicTa) 3a 1HIIOK crellia-
apHICTIO. Makcumanbauii o0csar kpeautiB €EKTC, mo moxe Oytu
nepe3apaxoBaHuil, HE MOXke TepeBuIlyBatu 25 % Bij 3araabHOTO
00csATy OCBITHBOI ITPOTPaMHU.

HasiBHicTh akpeauTa-
il

Axpenutaniiina komicis MOH VYkpainu; Ceprudikat npo akpenu-
taiito YJI Ne04003168 (makaz MOH Vkpainu Big 27.12.2018
Ne33).Crpok nii ceptudikara mpo akpeauTtaiito 1o 01 munus 2024p.

Huxa/piBeHb HPK VYkpaiau — 7 pisenb, QF-EHEA — npyruit nuuxn, EQF-LLL —
7 piBeHb
IlepexymoBu HasiBHicTh cTyneHs 6akanaBpa abo OCBITHRO-KBai(hiKaIiitHOTo

piBHS crienjanicra.

MoBa(u) BUKJIaJaHHS

YkpaiHCbKa MOBa

TepMiH ail 0cBITHBOL
nporpamu

Ha nepiop nii ceptudikary 3 akpeauTarii

InTepHer-aapeca nmoc-
TiHHOTO PO3MillICHHS

OIHCY OCBITHBHOI MPO-
rpamMu

https://udhtu.edu.ua/osvitni-programy

2 — IliJ1i ocBiTHBOI MpOrpaMun

Iiuti ocBiTHBOI NIPoO-
rpamMu

[TinroToBka MaricTpiB 3a cnerianbHicTIO 186 — BugaBHUIITBO Ta
noirpadisi, 3aTHUX CaMOCTIHHO pO3B’sI3yBaTH 3aa4l JOCI1THU-
IIbKOTO Ta/a00 1HHOBALIIMHOTO XapakTepy y chepl BUIABHUIITBA Ta
noJirpadii, o XapakTepu3yThC KOMIUIEKCHICTIO 1 HEBU3HAUE-
HICTIO YMOB.

3 — XapakTepucTHKA OCBITHBHOI IPOrpaMu

IIpenmeTrHa odJiacTh
(raay3p 3HaHb, cHewi-
AJIBHICTD)

["any3p 3HaHb 18 — BupoOHUIITBO Ta TEXHOJIOTT
crnemnianbHicTh 186 — BumaBHuiTBO Ta nomirpadis

OpienTanisa nporpamu

OcgiTHBO-TIpOdeEciiiHa mporpama Mae MPoQeciitHO-TPAKTUUHY Ta
HAyKOBY OpI€HTALlII0 HA MiATOTOBKY (haxiBIiB 3 BUAABHUIITBA Ta
nomirpadii. [Iporpama nependayae BUBUEHHS 3arajibHO-




npodeciiHUX JUCIUILIIH B 00CA31 HEOOX1JHUM ISl TIOTIIMOJICHOTO
BUBYCHHS TEXHOJIOT1M BUTOTOBJICHHS MOJIrpadivyHOl IPOIYKIIIT,
CTBOPEHHS AU3aliHy MaTepiajiB 1 OaHYBAHHS METOOJIOTIEI0 Ke-
pyBaHHS TEXHOJIOTIYHUMU BJIACTUBOCTSIMU KIHIIEBUX BUPOOIB.

OcHoBHUI pOKyC
OCBITHBOI MPOrpamMmu
Ta cneniagizamii

CremianpHa ocBiTa y cdepi BUpoOHHIITBA MOTITrpadiqHOl MPOTyK-
11, yIaKyBaHHs 1 IPOMHUCIOBUX BUPOOIB, 110 BUTOTOBJISIOTHCS 3
BUKOPHUCTAHHAM TMOMITrpadiaHUX TeXHOJIOTIH; NpodeciitHa Aisib-
HICTB Y cepl HAYKOBHX JOCHIKEHb, KOHTPOJIIO 1 YAOCKOHAICHHIO
TEXHOJIOTIYHUX IIPOLIECIB; TUIAaHYBaHHs, OpraHi3alii BApOOHUIITBA
noJirpadiyHoi TpOAYKIii, TEXHIYHOTO KOHTPOJIIO SIKOCTI; POEKTY-
BaHHS 1 BUTOTOBJICHHS BUPOOIB moJiirpad)iuHoi MPOMHUCIOBOCTI.
KirouoBi ciioBa: marepiaau BUJIABHUYO-TIONIrpadiuHUX BUPOO-
HULITB, TEXHOJOTIYHI MPOIIECH, HOBITHI TEXHOJIOT1i, BHUPOOHUYI
MpOLIEeCH, MPOIYKIlisA, BUAAHHS, MOJIMEPH CIeENiadbHOro MpHU3Ha-
YEeHHsI, KOMIT IOTEpHE MOJICTIOBAHHS TEXHIYHUX CHUCTEM, JOCIHi-
JOKCHHSI.

OcobauBocTi nporpa-
MH

[Iporpama 6a3yeTbcs Ha KOMIIETCHTHICHIM MOJIEl MATOTOBKH (a-
XIBIIIB B TaTy31 «BugaBHHITBA Ta moJirpadiix.

[Iporpama 3acHoBaHa Ha cuHTE31 (PyHAAMEHTAIBHOT HAYKH 1 paK-
TUKH 1 TIependavae NorauodeHy TEOPETUYHY Ta MPaKTUUHY H1ATo-
TOBKY y cdepl BUIaBHUIITBA Ta MOJIrpadii 1 BAKOHYETHCS B aKTHB-
HOMY JIOCTIHUIIBKOMY CEpEeIOBUIIll, BpaXOBYIOUl Cy4acHI BUMOTH
JI0 BHPIMICHHS MPAKTUYHUX MMUTAHb MUISIXOM BUKOPUCTAHHS HaOy-
TUX 3HAHb.

4 — HpI/IZ[aTHiCTB BI/lHyCKHl/IKiB A0 MMPALECBJIAINTYBAHHA TA NMOAAJIBIINOIo HABYAHHA

IIpunatHicTs 10 mpa-
1EeBJIAIITYBAHHA

Po6oui micus y BuaaBHHUO-IOIrpadiyHIX BUPOOHUIITBAX, KOMIUIEKCaX,
LEHTpax 1 peKJIaMHUX areHIisx, MiJIpUEMCTBAX CEKTOPY XIMIYHOTO BH-
pPOOHUITBA Ta CYMIKHUX Taiy3siX; BUKJIaJauyl HaBYaJIbHUX 3aKJajiB pi3-
HUX PIBHIB OCBITH, HAyKOBIIl B HayKOBO-JIOCJIJIHUX OpraHi3alisix, Hay-
KOBHX IIEHTpax, 1abopaTopisx.

2149.2- imxeHep Marepiago3HaBelb BUJIaBHUUO-TIONIIrpadiqyHOro BUPOO-
HUIITBA

2149.2 — TexHo0T (BUAABHUYO-TIONIrpadiyHe BUPOOHUIITBO)

2149.1 TeXHOJOT-TOCITITHUK (BUAABHHYO-TIONIrpadivHe BUPOOHHUIITBO)
2471- npodecioHanu 3 KOHTPOJIO 3a AKICTIO

2320- Bukianad npodeciifHO-TeXHIYHOTO HABYAIBHOTO 33Ky

2452.2 — nu3aiinep rpagiuHuX pooIT

2452.2- nu3aitHep maKkyBaHHS

ITogannie HaBYaAHHSA

[IpomoBXWTH HaBUaHHA 3a MPOTPAMOI0 TPETHOMY OCBITHBO-
HaykoBomy piBHi Buioi ocBiti ( HPK Vkpainu — 8 pienn, QF-
EHEA — tperiii muki, EQF-LLL — 8 piBenb) Ta 3100yBaTH A01aT-
KOB1 KBaJi(iKkallii B CHCTEMI OCBITH JJOPOCIHX.

5 — BukjgagaHHga T2 OMiHIOBAHHSA

Bukiaaganusa Ta Ha-
BUYAHHSA

BuknaganHs 37iHCHIOETBCS 3 BUKOPUCTAHHSIM PI3HUX TEXHOJIOTIH
aKTUBHOTO HAaBYaHHS - PO3BHBaIoya, MpoOJIeMHA, JAOCIIIHUIBKA,
MOIITYKOBA, 1[0 MPHUITYCKa€ BUKOPUCTAHHS aKTHBHUX 1 IHTEPAKTHB-
HUX METOJIB, SIKI 3ajieXxaTh BiJ (OopMU HaBYaHHsS (OYHE, 3a0YHE,
TUCTAHIlIITHE HABYaHHS): JISKIIi]; ceMiHapH (HaBUYaHHS B HEBEIMKUX
rpymnax); KOHCYJIbTallli; HAYKOBI CEeMiHapH; MPaKTUKyMH abo Tpe-
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HIHTHM; TPAKTUYHI 3aHATTS B TPYIi; 3aHATTS 3 PO3B’SI3aHHS MPO-
Onem; 1a0OpaTOpHI 3aHATTSA;, CTAXyBaHHSA / MPAKTHUKA; MPAKTUKH
(acucTeHTChbKa, HAYKOBO-OCIIIIHA, BAPOOHWYA), BAKOHAHHS Maric-
TEPChKO1 pOOOTH.

OuinoBaHHA

Jlns oriHIOBaHHS 3HaHb 3700yBadiB BHUIOI OCBITH IMepeadadeHo:
MOTOYHHUI KOHTPOJIb 3HAHB; MiJCYMKOBHI KOHTPOJb 3HAHB JIepXKa-
BHA aTecTarlld 13 BIAIOBIAHUMHU METOJaMH OL[IHIOBAHHSI:

- MUCHMOB1 KOHTPOJIbHI, TPAKTUYHI, pO3paxyHKOBO-Tpadiuai pobo-
TH, 3aXUCT JJabopaTopHUX podiIT, pedepaTiB, ece Ta AOMOBIACH, Te-
CTOBI 3aBJJaHHs, YCHE ONMUTYBaHHS, KOJIOKBIyMHU;

- MACHMOBI €K3aMEHIB, 3aXUCT KYPCOBUX MPOEKTIB/POOIT Ta 3BITIB 3
MPAKTHK;

- IPWJIFOAHMM 3aXUCT KBaI(PiKaliiHOi poOOTH MaricTpa.

6 — IlporpaMHi KOMIETEHTHOCTI

InTerpanbHa komme-
TeHTHICTh

3MaTHICTH PO3B’sA3yBaTH CKIIAIHI CIICIiaTi30BaHi 3a1adi, HAyKOBI 1
MNPAaKTU4HI IpobsieMu npodeciiiHoi AiSUIbHOCTI Y cdepl BHUIaBHMII-
TBa Ta noxairpadii npu 3aiiicHeHH] TpodeciiHol qISIBbHOCTI a00 y
mporieci HaBYaHHS, IO Tepeadadae 3acTOCyBaHHS TEOPi 1 METO/IIB
TeXHIYHUX, MPUPOJTHHYMX, TYMaHITAPHHUX, COIIaJbHUX HAyK IS
MPOBEACHHS OCHIIKeHb Ta/a0o0 31MCHEHHs 1HHOBAIIlM, Ta Xapak-
TEPU3YIOTHCSI KOMIUICKCHICTIO 1 HEBU3HAYCHICTIO YMOB Ta BHMOT.

3arajibHi KOMIIETeHT-
HocTi (PK)

3K 1. 3paTHicTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYALisX.

3K 2. 3natHicTh TeHepYyBaTH HOBI 1/1€1 (KpeaTHBHICTB).

3K 3. 31aTHICTh CHIIKYBAaTUCS 1HO3EMHOIO MOBOIO.

3K 4. 3partHicTs 10 mouIyKy, 0OpoOsieHHs Ta aHamnizy iHdopMmarii 3 pi3-
HUX JKEpe.

3K 5. 3naTHICTh po3pOo0IISATH IPOEKTH Ta YIPABIATH HUMHU.

3K 6. 3natHicTh npuiiMaTH OOIPYHTOBAHI pillIEHHS.

3K 7. 3naTHICTH OILIIHIOBAaTH Ta 3a0e€3Me4yyBaTh SIKICTb BUKOHYBaHUX PO-
OIT.

3K 8. 3gaTHiCTh 10 a0CTPaKTHOTO MUCIIEHHS, aHATI3y Ta CHHTE3Y.
3K-9.3marHicTh 10 CaMOCTIMHOIO  OCBOCHHS  HOBHX  METOIB
JOCIIPKEHHS, 3MIHH HAYKOBOT'O 1 HAYKOBO-BUPOOHHUYOTO MPOQLII0 CBOET
ISJIBHOCTI.

3K-10.3gaTHiCcTh ynpaBiasiTH CBOIM YacoM, BUIIMKOBYBATH 1 peaii3oBy-
BaTH TPAEKTOPII0 CAMOPO3BUTKY Ha OCHOBI MIPUHLIUIIIB OCBITH MPOTATOM
BCHOTO JKHTTSI.

CuneuianabHi (paxosi,
NnpeaMeTHi) KOMIIeTeH-
THOCTI (PK)

@K 1. 3naTHiCTh KOMIUIEKCHO OLIIHIOBATH BIUIMB CepeoBHINA (DYHKIIIO-
HYBaHHSI TE€XHOJIOTTYHUX 1 BUPOOHUYMX MPOLECIB ISl yIOCKOHAJIEHHS
napameTpiB MPOJIYKIIii.

OK 2. 31aTHICTP KPUTHUYHO OCMHCIIIOBAaTH MpOoOJIeMH BHJABHULTBA 1
noJirpadii Ta Ha MexXi ragy3ei 3HaHb, a TAaKOXK MEPCIEKTUBHUX Hamps-
MiB PO3BUTKY rajiysi.

@K 3. 3parHicTh BHU3HAYATH TOJIOBHI (DYHKIIT 1 HAMpPsSMKH BIOCKOHA-
JIeHHs 3a0e3edeHHs] BUPOOHUIITBA PO3POOIISTH 3aXOIU ONMEPATHBHOTO
Ta MEPCHEKTUBHOIO YIPABIiHHA, MPOrHO3YBAHHS 1 IUIAHYBAaHHS BUPOO-
HUIITBA.

@K 4. 3xaTHiCTh OpraHi30BYyBaTH €KCIUTyaTallil0 TEXHIYHUX Ta MPOrpa-
MHHUX 3ac001B BUJIaBHHYOTO OIpaIfoBaHHs 1HGOpMaIlii, MaTtepiajiB, aHa-
Ti3yBaTH Ta OI[IHIOBATH MOXKIJIMBOCTI aJlanTallii TeXHOJOTIYHUX KOMILIe-
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KCIB JuIsi €()EKTUBHOTO BUKOPHCTAHHS IIiJl Yac IMIJTOTOBKH YCiX BUJIIB
NpPOAYKIiT BUJAaBHHUIITBA Ta moiirpadii y KOHKpeTHIH BUpOOHMYIH cuc-
TeMi

@K 5. 3gatHicTh pO3pOOJATH Ta BIPOBAPKYBATH HOBI TEXHOJIOT1UHI
MIPOIIECH, 30KpEeMa PEeCypco- Ta eHeprosz0epirarodi TeXHOJOTIi, Ta BUIU
npoAyKLii y chepi BUAaBHUALTBA Ta nojirpadii, 37iiiCHIOBaTH ONTHMI3a-
IIF0 BAPOOHUYHUX MPOIIECIB BIAMOBIIHO J0 MOCTaBICHUX BUMOT.

@K 6. 3gaTHiCTh OpraHi3oBYBaTH AiSUTBHICTh Ta €(EKTUBHO KepyBaTH
yCTaHOBaMU/TIAPO3/i1aMu y chepi BUIaBHUIITBA Ta ToJtirpadii

@K 7. 3pmaTHIiCTb 3aCTOCOBYBATH Cy4acHI METOJH Ta IHCTPYMEHTH ISt
JIOCJTIJDKEHB Yy cdepi BUAABHUIITBA Ta Modirpadii, a Takox 3a0e3nedeHHs
SKOCT1 MPOYKIIii

®OK 8. 3pmaTHicTh po3po0IATH 1 peasli3oByBaTH HAYKOBI Ta MPUKIAJIHI
npoeKTH y cdepi BUIABHUIITBA 1 mojirpadii Ta 3 JOTUYHUX A0 HEl MiXK-
TUCIUILTIHAPHUX HAMNpsMIB 3 ypaxyBaHHAM TEXHIYHUX, €KOHOMIYHUX,
COIIAJIbHUX, TTPABOBHX Ta EKOJOTIYHHUX aCTICKTIB

®K9. 31aTHICTh 10 BUKOPUCTAHHS MPUHITUIIIB, METOJIIB Ta OpraHi3alliii-
HUX TPOIEIYp AOCTITHUIBKOI Ta/ab0 1HHOBAIIWHOT MISUTBHOCTI JJIS BH-
pillIeHHs] HAYKOBO-TEXHIYHHX 1 MPUKIIAHUX TPOOIIEM.

®K10. 3paTHiCTh BHUKOPHUCTOBYBATH METOJM MAaTEMaTHYHOIO aHaji3y
JUIE MOJICTIOBaHHS TEXHOJIOTIYHHUX MPOIECIB 1 0a30BUX MPOEKTIB BUAAB-
HHAYO-TIOIIrpadiYHOr0 BUPOOHUIITBA.

@®K11. 3pgatHiCTP NMPOEKTYBATH CTPYKTYPY, KOHCTPYKIIO Ta JH3aiH
JIPYKOBaHUX 1 €IEKTPOHHUX BUJaHb, IAaKyBaHb Ta IHIIUX BHUJIB BUPOOIB
BUJIaBHUIITBA Ta TOJirpadii, BUKOPHUCTOBYIOYH CydacHE NMPOrpaMHE Ta
amapartHe 3a0e3NeueHHs, 3 ypaxyBaHHSIM BHUMOT J0 Pe3yJbTaTy, HasBHUX
pecypciB Ta 0OMEKEHb.

®K12. 3naTHiCTh 3aCTOCOBYBATH HOBI MiJIXOIH A0 aHAJI3y Ta MPOTHO3Y-
BaHHS CKJIQJIHUX SIBUII, KPUTUIHOTO OCMHCIICHHS MpodieM y mpodeciii-
HIN JISIIBHOCTI.

7/ — IlporpamHi pe3y/ibTaTH HABYAHHS

ITPH 1. HecTu BinoBianbHICTh 32 pO3BUTOK NPOQeciiHOro 3HaHHS 1
IIPAKTHK, OLIHIOBAHHS CTPATETIYHOIO PO3BUTKY KOMaHIH, (GOpMyBaHHS
e(eKTHUBHOI KaJpOBOI MOMITUKU

[TPH 2. OuiHtoBaTH NnepcrnekTUBU, CTBOPIOBATH HAYKOBO-TEXHIYHO 00-
IPYHTOBaHI MPOTHO3U JOCIIKYBATH 1 311HCHIOBATH KOHIENTYaJIbHO-
3MICTOBE MOJICTIOBaHHS TEHACHIIIN PO3BUTKY TalTy3l.

ITPH 3. IIpuiimatu eeKTrUBHI pillIeHHS 3 MTUTaHb BUJAABHUIITBA Ta MOJi-
rpadii, y TOMy 4HMCIIl y CKJIaJHUX 1 HenepeadauyBaHUX yMOBax; MPOTHO-
3yBaTH iX PO3BUTOK Ta KOH IOHKTYpPY PHHKY; BU3HAUYaTH (PaKTOPH, 110
BIUTMBAIOTh HA JTOCATHEHHS TIOCTABJICHUX IIUJIEH, 30KpeMa, BUMOTH CII0-
YKUBauiB; aHAJII3yBaTH 1 IOPIBHIOBATH AlbTEPHATUBH; OL[IHIOBATH PU3UKHU
Ta IMOBIPHI HACII/IKH PIIIEHb.

[TPH 4. BinpHO CHUIKYBaTHCh YCHO 1 MUCBMOBO YKPaiHCHKOI MOBOIO Ta
OJTHIEIO 3 IHO3eMHHUX MOB (aHTJIIMCHKOIO, HIMEIIBKOTO, ITaTChKOM0, (Ppa-
HI[Y3bKOIO, ICIIAaHCHKOI0) MTPpHU 00roBOpeHHI NMpodeciiiHuX NuTaHb, JOCHTi-
JKEHBb Ta 1HHOBAIlIN B cpepi BUAABHUIITBA 1 mTodirpadii Ta JOTHIHUX
npooiem.

ITPH 5. Po3po0:asiTi Ta BUKOHYBAaTH MIPOEKTHU BUJIABHUYO-
noJirpagiuHoro BUpOOHUIITB Ta CUCTEM X 1H)KEHEPHO-TEXHIYHOTO 3a-
Oe3rneueHHs 3 BpaXyBaHHSM 1H)KEHEPHUX, TPABOBUX, EKOHOMIYHHUX, €KO-
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JIOTIYHHUX Ta COLIAILHUX aCMEKTiB, 3IHCHIOBATH iX 1H(pOpMaIIiitHe Ta
METOANYHE 3a0e3MeUeHHS.

ITPH 6. 3niiicHIOBaTH yIpaBIiHHS CKJIATHOIO AISUTBHICTIO ¥ cepi Buaa-
BHUIITBA Ta nouirpadii, opraHizoByBaTH Ta BJAOCKOHATIOBATH A1SUIbHICTD
BHJIaBHUYO-TIOJIIrpadiyHUX BUPOOHUIITB, PO3POOIISITH TUIAHHU 1 3aX0/IH 3
ix peai3zarii, 3a0e3ne4yBaTH SKiCTh, Ta PO3PAXOBYBATH TEXHIKO-
€KOHOMIYHY €(DeKTHBHICTH BUPOOHHIITBA.

[TPH 7. 3xaiiicHIOBaTH KOMIT'TOTEpHE MPOEKTYBAHHS OKPEMHUX CKJIaJ0BUX
TEXHOJIOTIYHOTO IIPOIIECY.

[TPH 8 Po3po06usitu i BupoBaKyBaTH €()EeKTUBHI TEXHOJIOT1, po3po0iis-
TH IHCTPYKIIIi Ta TEXHOJIOT1UHI PErJIaMEHTH Ha BUITYCK MPOAYKIIii BU1a-
BHUIITBA Ta moirpadii.

ITPH 9. 3niiicHrOBaTH IOCIIKEHHS Ta/ab0 MPOBaIUTH IHHOBALIMHY Misi-
JBHICTH 3 METOIO OTPUMAHHS HOBUX 3HAHb T4 CTBOPEHHS HOBUX TEXHO-
JIOTi# Ta MPOIYKTIiB B cdepl BUAABHUIITBA 1 noirpadii Ta B MHUPIIMX
MYJIbTHIUCIHUIUTIHAPHUX KOHTEKCTaX

[TPH 10. BbynyBatu Ta AOCTIIXKYBaTH MOJIEI TEXHOJIOTIYHUX MPOILIECIB
BUJIAaBHUIITBA Ta Moirpadii, OIiHIOBATH iX aJICKBaTHICTh, BUZHAYATH
MEX1 3aCTOCOBHOCTI.

ITPH 11. 3acTocoByBaTH cydacHi eKCIIEpUMEHTANIbHI Ta MaTeMaTH4H1
MeToaH, iHpopMaNiliHi TEXHOJIOTII Ta crieliani3oBaHe MporpamMHe 3a0e3-
MEUYEHHS JUISL TOCIIKEeHb 1 po3po00K y cdepl BUAaBHUIITBA Ta MOJIrpa-
bii.

[TPH 12. 3aiiicHIOBaTH NOLIYK HEOOX1THUX JaHUX B HAYKOBIH JiTEpary-
pi, 6a3ax AaHWX Ta IHIIKX JPKEpeNax, aHali3yBaTH Ta OL[IHIOBATH Iii JaHI.
[TPH 13. BukopucToByBaTH y NpaKTUYHIH AisNIbHOCTI 3HAHHS BITUU3HS-
HOTO Ta MDXKHAPOTHOT'O 3aKOHOABCTBA 11010 3aXUCTY Ta 30epeKEeHHS
ABTOPCHKUX MpaB IPU BUTOTOBJIEHH] IPYKOBaHMX Ta €JIEKTPOHHUX BU-
JlaHb, MaKyBaHb, MyJbTUMEAINHUX 1H(HOPMALIIHHUX MPOAYKTIB Ta 1HIINUX
BU/JIIB BUPOOIB BUJABHUIITBA i momirpadii.

[TPH4.3HaTu MeToau MpOrHO3yBaHHS, TEOPETUUHUX Ta MPUKIIAJHUX OC-
HOB Oprasi3alii yrpasJiHHS 1 yIpOBaJUKEHHs IPOEKTIB B YMOBAaxX cydvac-
HOT'O BHJIaBHUYO-TIOJITrpadiuHOro BUPOOHUIITBA

[TPH15.YMiTu BuOMpaTH HOBI METOAM BUIPOOYBaHb 1 OIIHKM Martepia-
JiB, TPOLECIB 1 ycTaTKyBaHHs, HamiB(paOpuKariB, MPOIYKIii 1 BUPOOIB
CYMDKHMX Taiy3eil, 110 BUKOPUCTOBYIOTh NOJIrpadiuHi TEXHOIOTII;
[TPH16.YMiTi aHami3yBaTH CydacHUH CTaH PO3BUTKY Taily3i Ta orepa-
TUBHO OpPTraHi30BYBAaTH 3MiHY TEXHIYHUX MTapaMeTpiB pOOOTH CHCTEMH Ta
MOKA3HHUKIB SIKOCT1 MPOJIYKI] y BIIMOBIAHOCTI 10 BUMOT CIIO’KMBaya.
[TPH17. YMiTH BUKOPHCTOBYBATH B MPAKTUYHIHN 1 JOCHITHUIBKIA JisUTb-
HOCTI 3HaHHS (YHJaMEHTAIFHIX OCHOB, CYJaCHHX JIOCATHEHb, TPOOIeM
1 TEHJIEHI[i}l PO3BUTKY BiJMOBIAHOI Taiy3i.

[TPH18. YmiTu 31ilicHIOBaTH KOHTPOJIb 3HaYEHb KEPOBAaHUX MapaMmeTpiB
TEXHOJIOTIYHUX TIPOIIECIB, BYACHO BUSBISTH BIIXWICHHS MapaMeTpiB i
3/IIACHIOBATH iXHE KOPETyBaHHSI.

8 — PecypcHe 3a0e3neueHHs peaJi3ailii nporpamMmu

Kaapose 3a0e3neden-
HHA

Biamosigae kaapoBUM BUMOTaM IOJ0 3a0€3MEeUeHHS MPOBaIKCH-
HSl OCBITHBOT AisUTBHOCTI Y cdepi BUmIoi ocBitH JIiNeH31HHIX yMOB
NPOBAKEHHS OCBITHBOI TiSUTBHOCTI Y cpepi BUIIOT OCBITH.

HaykoBo-miegaroriyai  mpamiBHUKH  OOOB’S3KOBO  IIJBUILYIOTH
CBOIO KBamidiKaIliio 3a TUCIUILUTIHAMY, 1110 BUKJIAIA0Th, BIAMOBII-
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HO JI0 HOPMATUBHHUX BUMOT Ta BIPOBA/KYIOTh PE3YyJIbTaTH CTaXYy-
BaHHS 1 HAYKOBO1 AISTILHOCTI y OCBITHIHM TIpoIIec.

Kadenpa TIIII ta IIM mae ticHi 3B’s13ku 3 I'C «Acouianis ykpain-
ChKHX BUPOOHMKIB JakopapOoBoi npoaykuii», 'O «Kiacrep nomi-
rpadigHoi 1HAYCTpii, BUAABHUIITB Ta MUPPOBUX TexHoJoTiH «Ilo-
Jirpagis: JOTiCTUKA, CepBic, AKICThY». B paMkax Takoro cmiBpoOiT-
HUITBA BUPIMIYIOTHCS MUATAaHHS HAYKOBO-TEXHIYHOTO Ta MPAKTHY-
HOT'O 3HAYEHHS.

Tako 10 OCBITHBOTO IPOIIECY 3aTY4aIOThCS MPEICTABHUKUA POOO-
TOAABIIIB IIJISXOM BIJKPUTHX JIEKIIM 32 OKpEMUMH TeMaMH, TeMa-
TUYHUX CEMIHApIB 13 3aJTy4EHHSIM LIMPOKOIrO KOJIa MPEACTABHUKIB
MIINPUEMCTB Ta CTYACHTIB, KEPIBHHUIITBA MPAKTUYHOKO IMiATOTOB-
KOIO, y4acTl y €K3aMEHalIMHUX KOMICISX 3 3aXUCTy KBami(ikamiii-
HUX poOIT 3100yBayiB BUIIO1 OCBITH.

MarepiajabHo-
TexHiuHe 3a0e3meyeH-
HA

BianoBigae TeXHOJIOTIYHUM BHUMOTaM IIOJI0 3a0€3MEUCHHS TPOBa-
JOKEHHS OCBITHBOI MisUTBHOCTI y cepi BHIOi ocBiTH JlineH31HHNX
YMOB TPOBA/KEHHSI OCBITHBOI JISIBHOCTI y c(epl BHUILOI OCBITH.
HaBuanns 3a OIl 3xilicHIOETBCS B NpPEAMETHUX  AyIUTOPIfX,
CHeIliali30BaHuX J1adopaTopisix, KOMII FOTEPHUX Kjacax Ta
HaBUaJbHUX KallHeTax, OO0JaJHAaHUX BIAMOBIAHO JO 3MICTY
HaBUYaJIbHUX AUCHUILIIH. OCBITHIN TIpoliec 3a0e3neueHmi

KOMIT' FOTEPHOIO0 TEXHIKOI, CYYaCHHUMHM IpPOrpaMHUMH 3aco0amu,
MYyJbTUMEIIMHUM Ta CHEliaJbHUM OOJNaJHaHHAM; CTYICHTU
MaroTh O€3KOIITOBHUI JOCTYI 0 Mepexi IHTepHeT Ta 6i0nioTeku
YHIEPCUTETY 3 YHTAJIbHUMM 3ajaMH. Jl0 MOCIyr CTYAEHTIB —
TYPTOXKUTKH, CHOPTUBHI 3ald Ta MAalJlaHYMKH, IYHKTU
XapuyBaHHS, JIITHIA 03J0pOBYMii Tallp, aKTOBa 3aa.

Ha BunyckoBiit kadenpi MatoThCs HACTYIHI JJabopaTopii:

— JIOCHIKEHHST ToJirpadiyHuX MaTepianis;

— Ximii Ta (pi3uKH MoNTiMepiB;

— TEXHOJIOT'11 BUTOTOBJICHHSI (pOTOMAaTEpiaiB;

— BUBYEHHS PEOJIOTii PO3UMHIB MOJIMEPIB

— BUBYEHHS PEOJIOTii PO3UMHIB MOJIMEPIB

JloaTkoBO /10 HaBYAJBHUX JJAOOpaTOpiii CTBOPEHI JBI HABYAJIbHO-
HayKOB1 J1abopatopii:

- nabopatopis 3 BUnpoOyBaHHs JakiB Ta (hapo;

- 1abopaTopii 3 po3po0KHU AU3aHEPCHKUX MPOEKTIB.

Jlaboparopii yKOMIUIEKTOBaHI CyYacCHUM JIaDOpaTOpPHUM  Ta
nociigauM obnagHaHesIM (Bizkozumerp «llomimep K-1», mepuso-
torpap M-01-1500 -1, koncucromerp I'emmiepa, Bi3KO3UMETp
Rheotest RV2 -1, monoxpomatop YM-2 yHiBepcaiabHuii -1, $OTO-
konopumetp KOK-3, cnekrpodoromerp CD-16, ciekrpodoromerp
C®-10, mammuna pospusHa 2001 P-05; ycranoska UMPT-AMS -3,
nucriepratop yabTpasBykoBuit Y3JIH-4 -1 ta iH.) 11 JOCTIKSHHS
00’ €KTIB 110 BIIHOCSTHCS A0 MPEIMETHO]I rajysi — nomrpadis.

Indopmaniiine Ta
HABYAJIbHO-METOAUYHE
3a0e3neYeHHs

BinmoBigae TeXHOIOTIYHUM BUMOTAM MO0 3a0e3MeUeHHs] MpOoBa-
JOKEHHS OCBITHBOI ISIIBHOCTI Y cdepi Bumioi ocBitu JlineH31MHUX




YMOB TIPOBAPKEHHS OCBITHBOI JISITBHOCTI Y cepl BUILOT OCBITH:
HaBuanbHOo-MeTOIMYHE 3a0e3neyeHHs nependadyae HasgBHICTh: 3a-
tBepkeHo1 OIl, HaBuaabHUX IIaHIB, pOOOUYMX MPOTpPaM 3 YCIX Ha-
BUYQJIBHHUX JUCHUIUIIH, IPOTrpaM 3 yCIX BHU/IB MPAKTHYHOI M1ArOTOB-
KW; METOJMYHUX MaTepialiB AJisl MPOBEACHHS IM1JICYMKOBOI aTecTa-
1ii 37100yBaviB BUIOI OCBITH; HaBYAJIbHUX TUIaHIB 3 000B’I3KOBUM
BHUBUYEHHSM YKPAiHCHhKOI MOBH SIK OKPEMOI HABYAJIbHOI AUCLMILIIHU
“YkpaiHchbka MOBa SIK 1HO3eMHA™’, HABUYAJIbHO-METOANYHI KOMILICK-
CH MUCLMIUIH 13 BIAMOBIIHAM HABYAJIHHO-METOAUYHUM KOHTEH-
TOM.

Odimiitnmii  BeO-caiit  https://udhtu.edu.ua (ykpaincpkor Ta
aHTJIIMCHKOIO MOBOIO) MICTUTH 1H(GOPMAITIFO PO OCBITHI MPOTPaAMH,
HaBY&JIbHY, HAayKOBY 1 BHMXOBHY [ISJIBHICTh, CTPYKTYpHI
H1APO3]ILIIH, TpaBUjIa MPUHOMY, KOHTAKTH.

Pecypcu HaykoBO-TeXHIYHOT OI0MIOTEKHM OCTYIHI 4Yepe3 CauT
0i10mioTexkn yHiBepcuteTy: https://biblioteka.udhtu.edu.ua.
Komm’totepHa mepexa yHIBEPCUTETY MIJKIIOYEHA 10 PECypcCiB
Scopus Ta Web of Science.

Jlnst  TOKpalleHHS  HaBuYaJbHOTO IMPOIECY  3aCTOCOBYIOTHCS
TEXHOJIOT1i ~ €JIeKTPOHHOTO HaBadaHs, y TOMY 4YHCIl 13
BUKOPHUCTaHHAM cailTy auctanuiitHoro HaBuanHa [IBH3 VIXTY
Ha Ttwiatrdopmi http://do.udhtu.edu.ua, ae posmilmieHi MaTepianu
HaBYaJIbHO-MeTOIMYHOTO 3a6e3neuenns OIl.

9 — AkageMiuyHa MOOLJIBHICTDH

HauionajibHa kpeauT-
Ha MOOIJIBLHICTD

Ha ocnoBi aBocroponHix norosopiB mixk JIBH3 VIXTYVY rta yHi-
BEPCUTETAMH Y KpATHHU.

JlomyckaeTbesi mepe3apaxyBaHHS KpPEAMTIB, OTPUMAHMX Yy IHIIUX
3aKJIaJlaX OCBITH YKpaiHU.

MixHapoaHa KpeauT-
HAa MOOITBbHICTH

Ha ocHoBi aBoctoponHix moroopiB Mix JIBH3 VJIXTYVY Ta yHi-
BepcUTeTaMu €BpOIU peani3yloThCsl pi3HI BaplaHTH HABYAaHHA Ta
HAyKOBE CTaXyBAaHHSI BUKJIaJ]auiB 1 CTYAICHTIB MEPILIOTO Ta IPYroro
PiBHIB OCBITH

- TOBrOTpPUBAJIe HABYAHHS Ta HAYKOBE CTa)XXyBaHHS MPOTITroM o0 1
POKY 13 MOXJIMBICTIO OTPUMAHHS IBOX JTUIIJIOMIB;

—CTa)XyBaHHS y MiKHapomHiii iabopatopii International Polish-
Ukrainian Research Laboratory, Zabrze, Poland.

HaBuyanus iHO3eMHHX
3100yBa4iB BUILIIOI
0OCBITH

Hapuanns iHO3eMHMX 37100yBa4iB BUIIIOi OCBITH POBOUTHCS HA
3arajbHUX YMOBAaX 3 JI0JIATKOBOIO MOBHOIO MiTOTOBKOIO
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2. Ilepesik KOMIIOHEHT OCBITHLO-TIPO(ECiHHOI IPOrpamMu Ta
iX JIOTiYHA MOCJTiI0OBHICTDH

2.1. lepenik komnoneHT OI1

KomnonenTu ocBiTHROI Iporpamu (HaBYaJIbHI KidbKicTh dopma
Kon JTUCITUTIIIHU, KYPCOBI MPOEKTH (POOOTH), ITpaK- KbeIuTis 1JICYMKOBOTO
K-TU THKH, KBaJTi(ikamiitHa podoTa) peA KOHTPOJIIO
1 2 3 4
1. OBOB'SI3KOBI KOMIIOHEHTH
1.1.  Ilukn 3arajabHOI IiATOTOBKH
OK1 | Mapkerunr 2 eK3aMeH
OK2 | [HTenexryalibHa BIACHICTH 2 3aJTiK
OK3 | [IpomucioBa Ta MuBiIbHA Oe3eKa 3 3aJTiK
OK4 | Ino3emHa MOBa 3a IpOQeCiiiHUM CTIPSIMYBaHHSIM 2 . 3aiik.
Mertoposnoris Ta oprasizaiisi HAyKOBUX .
OK5 M p 1 YK 4 oud. 3aiK.
JOCTIIKEHb
PA30M 3a yuxnom 1.1 13
1.2. [ukia npodeciiiHoi miArOTOBKH
OK6 ABTOMaTI/BOBaHi CHCTEMH KepYBAHHS TEXHOIIO- 4 b 3amix, KP
T1YHUMH MTPOIECAMU TaTy3i
OK7 TexHozoris BI/I]?E)6HI/II_[TB8. Ta BUKOPUCTAHHSA 6 exsamert, KIT
(hOTOKOMITO3UIITHUX MaTepiaiB
OK8 | [TomimMepwu criemiaTbHOTO MPU3HAYCHHS 7 €K3aMeH
OK9 | MozemoBanHs TEXHIYHNX CHCTEM 4,5 eK3aMeH
TeopeTnuHi Ta ekcriepUMEHTaIbHI METOIU JIOC-
OKI10 | mimKxeHHS MOTIMEpHUX Ta MOJrpagiyHuX MaTe- 4 Tud. 3amiK
piamiB
OK11 HOB‘iTHi T.eXHOJ'IOFi'l' Yy BUJABHAYO- 3 CK3AMEH
noJiirpagiuHuX BUPOOHUIITBAX
OK12 | HaykoBa nociiiHa IpakTuKa 6 . 3aiik.
OK13 [TigroroBka kBamidikamiiHoi MariCTepCLKO'i 195
po6otu Ta Jlep>kaBHa aTtecTalis
PA30OM 3a yuxnom 1.2 o4
OBOB'SI3KOBI KOMIIOHEHTH PA3OM 67
2. BUBIPKOBI KOMIIOHEHTH
2.1. Iukt 3arainbHOI MiATOTOBKH
BK1 | Jlucummiinu rymaniTapHOi miroroBku 2 aud. 3aiik.

PA30M 3a yuxnom 2.1
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2.2. Iyxa mpodeciitHoi mAroTOBKU
HonatkoBi po3ainu 1o OK13 nHa BuOip
[HOBaNIHO-TIPOEKTHA YaCTHHA
BK2 RSP 75
TexHOJIOT1YHO-TIPOCKTHA YaCTUHA
HayxoBo-gocnigna yactuna
OnuH 3 MOYJTiB
Mopyns 1
3aranpHOMnpodeciiiia miaroToBKa
BK3 | TexHooOrisi BATOTOBIICHHS MIEYATOK 1 MITAMITIB 3 eK3aMeH
BK4 OCHPBI/I ‘TeXHOJIOFi'l' BUPOOHHUIITBA 1 TEPEPOOKHU 6 exzamen, KP
0JIIMEpIB
Monynb 2 YrpaBiiHHS SIKICTIO
[TonimMepHe MaTepiaio3HaBCTBO y BUJABHUYO-
BK3 IMEPHE Mateplaiic y BuA 6 €K3aMeH
noJiirpadiuHii cpasi
BK4 HayKOBi OCHOBU 336.63HCT:IGHH$I SKOCT1 MaTepia- 3 CK3AMEH
J11B BUJABHUYO-TIOJTIrpadiYHIX BUPOOHUIITB
Monyib 3. [ndopMmartiliai TEXHOIOT1T
BK3 Ilnzaﬁﬂ crenialbHUX BHIB MOMirpadivyHoi mpo- 6 CK3AMEH
JLYKIiT
BK4 | [IpuxiagHa KOJIOPUMETPisl i aBTOTHUIIIS 3 €K3aMEeH
OpvH 3 BUJIIB MPAKTUYIHOI TTiATOTOBKH
BK5 | AcucreHchka mpakTHKa 45 nud.3amK
[lepenauruioMmHa npakTuka
PA30M 3a yuxnom 2.2 21
BUBIPKOBI KOMITIOHEHTHU PA3OM 23
N . 90
3ATAJIBHUU OBCAT OCBITHBOI ITPOI'PAMUA
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2.2 CTpyKTYpHO-JIOTIYHA CXeMa
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3. ®@opma arecranii 3100yBa4iB BUIIOT OCBITH

®opmu arecranii
3100yBayiB BHILOL
OCBIiTH

ATecralris 32 OCBITHBOIO TIporpamMoro BugaBHUIITBO Ta mojirpadis
186 3milicHIOETBCS BiIKPUTO Yy OpMi MyOIiYHOTO 3aXUCTY KBali-
¢ikaniitHoi poOOTH.

Bumoru 1o kBagigika-
uiiinoi podoTun
(3a HasIBHOCTI)

Kamidikariiina pobora rnepeadavae caMoCTiitHE po3B’ I3aHHS
KOMITJIEKCHOT mpooOsiemMu y cepi BUAaBHUIITBA Ta moJirpadii, 1o
notpedye MPOBEACHHS AOCIIIKEHb Ta/a00 31HCHEHHS 1HHOBALIIM.

Kamidikariina po6oTa He TOBUHHA MICTUTH aKaJeMIdHUN
miariat, padpukartito, Gparbcudikaliro.

KBamidikauiitna podora Mae OyTH OonpuiItOJHEHA HA O]iliiiHOMY
cailTi 3akjaay BUIIOI OCBITH abo oro migpo3auly, abo y peno3u-
Tapii 3aKIaay BHIIOI OCBITH.

JlokyMeHTH, sIKi OTpH-
MY€ BUILYCKHHUK

BunyckHHK OTpUMy€ TOKYMEHT BCTAHOBJICHOTO 3pa3Ka MO MPH-
CYJKEHHsI HOMY CTYIIEHS MaricTpa i3 MPUCBOEHHSAM KBaTi(iKarlii:
Marictp, BHAABHHUIITBO Ta mojirpadis
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4. MaTpuus BiAOBIIHOCTI MPOrpaMHUX KOMIIETEHTHOCTE HABYAJILHUM KOMIIOHEHTAM OCBITHBOI IPOTrpamMu

OK1

OK2

OK3
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OKe6
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OKS8
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OK10
OK11
OK12
OK13

BK1
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=+
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+ I+ [+ |+ |+

+ I+ [+ |+ |+
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®K1

DK2
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+
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DK4

®KS
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5. Marpuus 3a0e3ne4eHHs: NPorpaMHux pe3yabrartiB Hap4aHHdA (IIPH) BinnoBinHuMu KOMIIOHEHTaMM OCBITHHOL

nporpamu
Mopyasl
g2 z|glgle/2|e|E|E|8 |8 |z |lg|el2
=) = = = o o = © | O o o o o =2 =2 ) D
=2 ==}
ITPH1 + + + +
[IPH2 + + + + +
IPH3 + + + + + +
ITPH4 + +
PHS + + + + + |+
ITPH6 + + +
[IPH7 n
IIPHS + + |+ |+ + + + + + | +
IPHY9 + + + |+ +
IMPH10 +
MPH11 + + + + + + + +
MPH12 i + |+ I T
IMPH13 + + +
IMPH14 + +
MPH15 + + + + + + +
IPH16 + + |+ + +
MPH17 + + + + + +
IMPH18 + + +

16




17



