MIHICTEPCTBO OCBITHU 1 HAYKH YKPAIHH
HAIIOHAJIBHAW TEXHIYHAHW YHIBEPCUTET YKPATHH
«KHIBCBKAM MOJITEXHIYHUHA THCTUTYT
imeni Irops Cikopcbkoro»

3ATBEPIDKEHO
Buyenoro paznoro

w. KI1I iM. Irops Cikopcbkoro _
“digngotokon Ne f Bin 24 A2 20 2<p.)
AN

AITVS

MPUKJATHA ®I3UKA
(APPLIED PHYSICS)

OCBITHBO-HAYKOBA IMIPOT'PAMA
APYroro (MaricrepcbKoro) piBHsi BUIIIOI OCBITH

3a cneniasibHicTio 105 Ipukaaana ¢isnka Ta HaHOMATEpiaIH

rajy3i 3SHaAHb 10 ITpupoannyi Haykn

KBaJigikanin MaricTp 3 npukJaaaHoil pi3uKH Ta HAHOMaTepiaJiB

Beeneno B aito 3 2023/2024 naBy. poky
HaKa3oM peKTopa
KIII im. Iropst Cikopebkoro

sin /.05 2023 p. Ne JOK/ [465/20£.3

Kuis — 2022



IIPEAMBYIJIA

Po3po06.1eH0 NPOEKTHOIO IPYIIOIO:

KepiBHHK IPOEKTHOT IPYIH (IrapaHT OCBITHBHOT 1POTpaMHu):

Monacmupcorkuil ['ennaoiil €62enosud, OOKMOP QizuK0-MameMamudHux HAayx,
doyenm, 3asioyeay Kageopu npuriaonol gisuxu

YrleHH NpOEKTHOI TPyNu:

Llinbuyx Anopitt Boaooumuposuy, kanouoam hizuxo-mamemamuytux Hayx,
doyenm kapeopu NPUKIaonoi pizuxu

leanosa Bima Bixmopiena, kanouoam mexuiunux Hayx, 0oyenm kageopu
NPUKIAOHOI izuKu

3a i ;roToBKy 3,100yBaviB BUIIOT OCBITH 3@ OCBITHBOK) MPOIPAMOIO BijloBI1ae kade/pa npuKIagHol

3aginyrau Kadeapu npukIagHol GizuKu /f?
Monacmupcoruit ['ennadiil €e2enosuy, dokmop izuxo-mamemamuynux Hayx, ///

ooyenm.

OO KEHO:

HaykoBo-MeTOIMYHOIO KOMICi€l0 YHiBEpCUTETY 3i cnettiaiibHocTi «lIpukiaana ¢i3uka ta
HaHOMATEpiaIn»

I'onoea HMKYVY 105

Cﬁ%@w@ Cepriiit BOPOHOB
77

(mporokon Ne_2_ Bin «_10_»_nucrtonaga_ 2022 p.)

Metoauunoro pajoro KIII im. Iropst Cikopcbkoro

I&W ol paau
Lie / Tonii MEJIbBHUUYEHKO

(npOTOKmr 4L 2022 p.)




BPAXOBAHO
(paxoBy exkcnepTH3y CTEHKXO0JAepiB:

IncTuryTy ¢isuku HaniBnposiguukis iM. B.€. Jlamkaprosa HAH Ykpainn,

Connues Bsiuecnas CepriiioBud, 11.¢.-M.H., 3aCT. AUPEKTOPA

Incruryty ¢isziosorii im. O.0. boromoasust HAH Ykpainmn,

BecenoBcbkuii Mukosmait CepriioBud, 1.60.H., AkageMmik HAH Ykpaiuu, IupekTop IHCTUTYTY

[Typauns O.€. k.0.H., c.H.C., JIykbsuenp O.0. 1.6.H,, M.H.C.

IncTuryTty enekrpo3BaproBannd iMm. €.0.Il1atona HAH Ykpainu,

KOpxenko M.B., 1.1.H., 3aB. BiJjilly 3BaproBaHHs mactMmac, Jlemuenko B.JI. a.x.H., c.n.

IncturyTty Texniunoi tensiogizukn HAH Ykpainu,

[Tanuenko H.®. k.T.H. c.H.C.

TOB «XYABEU YKPATHA»,

[npuyk A.B., K.-M.H., IPOB. 1HX.

TOB «EaBartex»

Buconpkuii [1.B. ctaxep-nocnipkHuK, OakanaBp Kadeapu NpuKiIagHoi pi3uKu

Kyaim Bosiogumup BikTopoBuu,

BUIycKHUK T0KTOpanTypu «KIII iMm. Iropst Cikopcekoro», TOKTop (hpi3uko-MaTeMaTUYHUX HAYyK, TOLUEHT
kadenpu 3aranpHoi Ta ekcriepuMeHTanbHo1 Pizuku DM «KIII im. Irops CikopcbKorom,

OuabxoBuk L Bosogumuposuy,

acmipant kadeapu npukiaaaaoi ¢pizuku HHDTI «KIII im. Iropst Cikopcbkoro» 3a cremianbHicTio 105
[TpuxnanHa ¢i3uka Ta HAHOMaTepialH.

OpexoB JIMutpo OJiekcaHApOBHUY ,

acnipant kadpeapu npukiaaaHoi ¢izuku HHOTI «KIII im. Irops Cikopcekoro» 3a cnemiaibHicTio 105
[Mpuknaana ¢izuka Ta HaHOMATEpiaIH.

A TakoX pe3ysbTaTh ONMMUTYBaHHS CTYJIEHTIB 4-6 Kypcy, 1100 KoMI toTepHoi miaroroBku 3a OHIL
Bynu BHeceHi HaCTyITHI 3MiHHU:

3amicte OK «Camoopranizaiiisi BIIKPUTUX CHUCTEM» BBeACHO «MeToau MaIllMHHOTO HAaBYaHHS B
GIBUYHUX TOCITIKCHHSIX)

OK «®i3uka cyuuibHUX cepenoBull» 13 BuOipkoBux komnoHeHTiB OII mepeBeneno B OK mukiy
npodeciitnoi migroroBku. Haromicts OK «®i3uuHa KiHETHKA» MEPEBEICHO 10 BUOIPKOBUX KOMIIOHEHT
OIl

Hasey OK «Marematuune mporpaMmyBaHHsI CHUCTeM 1 TpolieciB» 3MiHeHO Ha «Kowmm’rotepHe
MO/JICJTIOBAHHS Ta CUMYJISIIT B (Di3HIID»

OHOBNIEHY OCBITHIO Iporpamy OOrOBOpPEHO Ha 3acifjaHHi kKadeapu mpukiaaHoi ¢izukun HapuanbHO-
HaykoBoro (izuko-texHiunoro iHcTuTyTy (HH®TI) (mpotokon Ne 16 Big «09» nucronaaa 2022 p.),
PenieH3ii-BiAryku CTEHKXONIEPIB TOAAIOTHCS
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1. IIpodiab 0CBITHHOI IPOrpamMmu

3i cnemiasibHOCTi 105 Ipukiaagna ¢gisuka Ta HaHOMAaTepiaIu

1 — 3araabHa indopMmanis

[ToBna nazea 3BO Ta
IHCTUTYTY/DaKyIbTETY

Hamionanenuii  TexHiunumii  yHiBepcuteT  Ykpainum  “KuiBcbkuii
MOITEXHIYHUN 1HCTUTYT iMeH1 Iropst CikopchKkoro”™

Di3UKO-TeXHIYHUN IHCTUTYT

CrymiHb BUIIOI OCBITH
Ta Ha3Ba KBaJiQikamii
MOBOIO OPHTIHAITY

CrtymniHp — MaricTp
KBamidikaris — maricTp 3 npukiaaHoi (Gi3uku Ta HAaHOMaTepialiB

PiBens 3 HPK

HPK VYkpainu — 7 piBens, QF-EHEA — npyruit nmukn, EQF-LLL — 7
piBEHb

Odimitina HazBa
OCBITHBO{ ITPOrpamMu

[Tpuknagna ¢izuka

Tun nunmomy Ta o0csr
OCBITHBOI ITPOTpamMH

Jumnnom marictpa, omuanyHui, 120 KkpeauTis, TepMiH HaBYaHHS | piK,
9 MicsIIiB

HasBHicTh akpenuTarii

[Tporpama akpenuroBana. CepTudikar npo akpeAauTalilo OCBITHOT
nporpamu 1541 Bix 21.05.2021, niticamii qo 01.07.2026p

ITepenymoBn

HasBHicTb cTynieHs OakagaBpa

Moga(1) BUKJIaJaHHS

YKpaiHcbKa

Tepwmin aii ocBiITHROT
porpaMu

Jlo HacTymHO1 akpenuTanii

InTepuer-agpeca
HOCTIHOTO PO3MiIIEHHS
OCBITHBOI ITPOrpaMu

http://apd.ipt.kpi.ua/pages/116/osvitnja-programa
https://osvita.kpi.ua/op
http://phes.ipt.kpi.ua/osvitni-programy-zi-spetsialnosti

2 — MeTa ocBiTHBOI IpOrpamMu

[TinroroBka kBaniikoBaHux (axiBIiB, 3JaTHUX B yMOBaX CTaJIOr0 IHHOBALIHHOTO HAYKOBO-
TEXHIYHOT'O PO3BUTKY CYCHIIbCTBA Ta MEPMAaHEHTHOI TpaHchopMallii puHKY Ipalli 3/1iliCHIOBaTH
npodeciiiny IiSIbHICTh B cepl HayKHu, OCBITH, HAYKOEMHOTO BUpOOHUIITBA Ta O13HECY, 1110
dbopMye HOBI TPUPOTHUYO-HAYKOB1 3HAHHS PO CBIT, I03BOJISIE PO3POOIISITH 1 BIPOBAKYBATH
1HHOBAI[1I{HI HAYKOMICTKI TEXHOJIOT1] B rajly3i KBaHTOBOI 1HXeHepil, POTOHIKH, HAHOCTPYKTYp Ta
HaHoMarepialiB, (i3UKU )KUBUX CUCTEM, Helpodiziomorii, Ppi3uKH eHepreTUYHUX CUCTEM,
aNbTEpHATUBHUX Ta HOBITHIX JI’KEpEJ eHeprii.

3 — XapaKTepuCTHKA OCBITHbOI IPOrpaMu

[IpeameTHa ob6nacTh

006’ckmu sueuenus ma dianvHocmi: G13UIHI IPOIIECH, SIBUIIA 1
CHCTEMH, HayKOEMHI TEXHOJIOT11, PI3UKO-XIMIUHI MPOLIECH B
010JIOTYHHX Ta EHEPreTUYHHUX CHCTeMax, (PI3UYHI B TOMY YHUCII
KBaHTOBO-MEXaHIYH1 MPUHIMIN (YHKIIOHYBaHHS 1 pO3pOOKH
MpUIAIB, anapaTypH Ta oOJaJHaHHS JUIs IMIJIEMEeHTAalli{
iHpOpMaLIHHUX Ta EHEPreTUYHUX MPOLECIB, OTPUMAHHS 1
3aCTOCYBAaHHS HaHOMAaTepialiB Ta HAHOCTPYKTYP.

Lini naguanna: niaroToBka ¢axiBLiB IHTETPOBAHUX B €BPOIEHCHKUI
OCBITHBO-HAYKOBHH MPOCTIp, 31aTHUX B yMOBaX CTaJIOTO
IHHOBAIIITHOr0 HAYKOBO-TEXHIYHOT'O PO3BUTKY CYCIJILCTBA Ta
NIePMaHEHTHOI TpaHchopMallli pUHKY Ipalli OL[IHIOBATH MOTEHIIa



http://apd.ipt.kpi.ua/pages/116/osvitnja-programa
https://osvita.kpi.ua/op
http://phes.ipt.kpi.ua/osvitni-programy-zi-spetsialnosti

HAYKOEMHHUX TE€XHOJIOTIH Ta BUPILITYBAaTH KOMIUIEKCHI PAaKTUYHI
npoOaeMu JOCTIKEHHS (I3UIHUX 00’ €KTIB, CUCTEM, TPOIIECIB 1 SIBUII]
Ta X IHHOBAI[IHHOTO 3aCTOCYBAHHSI.

Teopemuunuii 3micm npeomemnoi ooaacmi. 1OCIITKEHHS HOBUX
¢bi3uuHUX Ta (QI3UKO-XIMIYHHUX SBUII Ta 1X 3aCTOCYBAHHS JJIsl PO3POOKH
IHHOBAIIMHIX HAYKOEMHHUX TEXHOJIOTIN 1 MaTepiaiiB (BKIIOYAIOUH
HaHOMaTepialin), IpUialiB, anaparypu Ta 001aTHAaHHS

Memoou, memoouxku ma mexnoio2ii. METOAN Cy4acHOTO (i3UIHOTO
eKCTIIEPUMEHTY, METOAM AOCHTIHKEHHS (Qi3UYHUX Ta (PI3UKO-XIMIYHUX
BJIACTUBOCTEH MaTepialiB Ta BUMIPIOBAHHS KPUTUYHUX (DI3MIHHUX
napaMmeTpiB MaTepiaiiB Ta 00’ €KTiB (TPaHUYHO MAIIUX, IBUIKUAX
TOII0), 00poOKa pe3yJIbTaTiB €KCIIEPUMEHTIB B YMOBaX 3HaYHOT
HEBU3HAYEHOCTI HOTO MapamMeTpiB, METOU OOUYHCIIOBAILHOI (DI3UKH Ta
X1Mii, METOM CUMYJIAIIIT Ta MOJETIOBaHHS (hi3MYHUX 00’ €KTIB 1
IPOIIECiB, IPOTPaMHi 3aCO0H MPOEKTYBAHHS 1 KOHCTPYIOBAHHS.
Incmpymenmu ma oonaonanua’ matepianu 1uist pi3uaHUX
JOCITIJKeHb, B TOMY YHCJIi HAHOMaTepialn Ta HAHOCTPYKTYPH,
YCTaTKyBaHHS JIsl EKCIIEPUMEHTAIBHUX JIOCIIIIKEHb Ta XapaKTepu3arii
¢i3ngHUX 00’ €KTIB, PEUOBHH 1 TEXHOJIOTIYHUX MPOIIECiB, KOMIT IOTEpPHi
MaKeTH MOJICTIOBaHHS (I3MYHUX 00’ €KTIB, MPOIIECIB.

OpienTaltis OCBITHBOI
porpaMu

OCBITHbO-HAayKOBa

OcHoBHUM QoKycC
OCBITHBOI ITPOTpaMu

dyHIaMeHTaNbH1 1 IPUKIAAH] TOCHIIKEHHSI BIACTUBOCTEH 1
3aKOHOMIPHOCTEH (i3MIHHUX 00’ €KTiB, MPOLIECIB 1 CUCTEM, IO
JIO3BOJIAIOTH PO3POOIIATH 1 BIPOBAHKYBAaTH HAYKOMICTKI TEXHOJIOTIT Ta
Mmarepianu, 30KpemMa, HaHoMaTepialii, MPUCTPOi Ta CUCTEMH, Ta
(GbopMyIOTh HOBI IPUPOJHUYO-HAYKOBI 3HAHHS IIPO CBIT, B T.4. y (i3umi
1H(OpMaLIMHUX Ta KBAHTOBUX TEXHOJIOT1H, (P13ULl1 KUBUX CUCTEM Ta
(13Ul eHepreTHYHUX CHUCTEM.

KirouoBi cnoBa: ¢izuyHa cuctema, pi3MuHUA 00’ €KT, EKCIIEPUMEHT,
KOMIT I0TE€pPHE MOJIENIIOBaHHS, MaTeMaTH4YHa MOJIeIb, HAHOMaTepiaiu,
(b13U4HI TEXHOJIOT1i, )KUBI CUCTEMH, JHKepesia eHeprii.

Oco0nuBoCTI TpOrpaMu

[TpoxomKeHHsI HayKOBO-IOCIIAHOT TPAKTUKU Ta BUKOHAHHS CHIIBHUX
IPOEKTIB Ha 3aMOBJIEHHs HayKoBO-ociiHuX yctanoB HAH Ykpainu,
Jep>KaBHUX, KOMEPIIIHUX Ta MPOBIAHUX MIXKHAPOJIHUX YCTaHOB B
rajgy3i, MICTUTb €JIEMEHTH AyaJIbHOi OCBITH

4— HpI/IIlaTHiCTb Bl/lﬂyCKHI/IKiB A0 IMPACBJANITYBAHHA TA MOJAJIBIINOT0 HABYAHHSA

[IpupatHicTs 10
MPaIeBIIAIITYBAHHS

BinnosigHo go JlepxkaBHoro knacudikaropy mpodeciit JIK 003:2010
BUITYCKHUKH MOXYTh TIPAIfOBAaTH Ha 110CaaX, 10 BiIMOBIIAIOTh
KJIacuikaiiHuM yrpyrnoBaHHIM

21 Ipodecionanu B ramysi pi3MYHUX, MATEMAaTUYHUX Ta TEXHIYHUX
HayK

211 Ilpodecionanu B ramysi pi3uku, acTpPOHOMIi, METEOPOJIOTIi Ta XiMii
2111 Ilpodecionanu B ramysi Gpi3uKu Ta aCTPOHOMIL

2111.1 HaykoBi ciiBpoOITHUKY ((pi3HKa, aCTPOHOMIsT)

2111.2 ®i3uku Ta ACTPOHOMHU

23 Ilpodecionanu B raixy3i OCBITH Ta HABUAHHS

231 Bukiagaui 3aKiiaiB BAIOT OCBITH




2310 Bukitamaui 3akiaiB BAIOT OCBITH
2310.2 Igmri BuKIIagaygi 3aKiiafiB BUIIOI OCBITH

[Tonasnpire HaBYAHHS [TpomoBkeHHS OCBITH 3a TPETiM (OCBITHbO-HAYKOBHUM) PIBHEM BHIIIO1

OCBITH

5 — BukjagaHHs Ta ONIHIOBAHHS

Buknamanas ta 3aranpHUN CTUIIL HABYAHHS — 3aBJIaHHS-OplEHTOBaHUN. Bukiananus

HaBYaHHSA

MPOBOAMTHCS Y POPMI JISKIIIH, TPAKTUIHUX Ta CEMIHAPCHKUX 3aHSTh,
BUKOHAHHS PO3PaXyHKOBUX POOIT Ta HamMcaHHs pedeparis,
IHAMBIAYaTbHI 3aHATTS 32 OKPEMUMH OCBITHIMUA KOMIIOHEHTaMH,
KOHCYJIbTYBaHHS, peajlizalii IHTEpaKTUBHOTO HaBYAHHSI Y BUTJISAI1
Kelic-3aB/IaHb Ta AUCKYCiil Ha 3a7jaHy TeMaTUKy. BUKOPUCTOBYIOThCS
OKpeMi eJIEMEHTH 3MIIIaHOTO HaBYaHHS Ta 1yaJIbHOT OCBITH,
iH(pOopMaIiifHO-KOMYHIKaliiHI TEXHOJIOTI] (MaTrepiaj MOXXe Ha/laBaTHCh
OHJIAlH, nucTaHIiitHO). [IpakTHYHa MiArOTOBKA peati3yeThCs Y BUTTISAIL
HAYKOBO-JOCITHOT pOOOTH CTYACHTIB, IEPEIIUILUIOMHOI TPAKTHKH,
y4acTi y ceMiHapax, y4acTi y HayKOBHX KOH(EPEHIIsX, HallMCaHH1
CTaTel Ta Te3 3a pe3yJbTaTaMH JOCIiKeHb, BUKOHAHHI MaricTepCchKoi
JcepTartii.

OriHIOBaHHS Or1iHIOBaHHS 3/IIMCHIOETHCS BIANOBIIHO 10 [lom0KeHHS Ipo cucTeMy

orintoBanHs pe3ynbrariB HaB4aHHA B KIII im. Iropst Cikopcekoro

6 — IIporpamMHi KOMNETEHTHOCTI

[aTerpansHa 3maTHICTE PO3B’A3yBaTH CKJIAAHI 3amadi 1 mpobnemu B cdepi
KOMITETCHTHICTh npukiaaHoi ¢isuku B mpodeciiiHiil AisubHOCTI 200 y mpolieci HaBYaHHS,

10 mependavyae MPOBEACHHS JOCIIKEHb, BIPOBAKCHHS 1HHOBAIIINA Ta
XapaKTEePU3YETHCS HEBU3HAYEHICTIO YMOB 1 BUMOT.

3araabHi komnereHTHOCTI (3K)

3K'1

3/1aTHICTh A0 a0CTPAKTHOIO Ta aHAJIITUYHOTO MUCIIEHHS, PO3YMIHHS OCHOBHHX
KOHIENIi}, MapaJurMu Ta 11eil NpuKIaaHoi Q13UKU

3K 2

3/1aTHICTb 0 HABYAHHS T4 CAMOHABYAHHS IIJISIXOM IOIIYKY, aHaJi3y Ta
KOHCTPYKTHBHOI'O CUHTE3Y 1H(opMallii 3 pI3HUX JKEPET

3K 3

31aTHICTB 0 BepOalibHOI KOMYHIKallii Ha (haxoBOMY piBHI YKpaiHCBKOIO Ta
1HO3EMHOI0 MOBaMH

3K 4

3/1aTHICTh 3aCTOCOBYBAaTH HABMUKH MI>KOCOOMCTICHOI Ta COIiaIbHOT B3a€MO/II1 B
NeAaroriyHii AisiIbHOCTI TahaxoBOMY CIIJIKYBaHHI 3 HenpodecioHaaMu B
MpUKIaaHIN di3uii

3K'5

3/1aTHICTh BUKOPUCTOBYBATH 1H(QOPMaIliifHI Ta KOMYHIKAI[II{HI TEXHOJIOT1iIs
BUPIIICHHS 3aJ1a4 B IOCIITHUIBKIN TisSUTBHOCTI

3K 6

3/1aTHICTh MPAIIOBATH SIK aBTOHOMHO, TaK 1 B KOMaH/I1 podecioHatiB 3 MPUKIATHOT
b13uKu

3K7

3/1aTHICTD 1HIIIATUBHO 3aCTOCOBYBATH 3HAHHS B 00JIACTI MPUKIATHOI (QI3UKK TIPU
BHpIIIEHH] poO0YNX MUTaHb, OpraHi3allii KOMaHIHO1 POOOTH, OIlIHIII Ta 3a0e3MeYeHH1
SKOCT1 BUKOHYBAHHUX POOIT, peaii3allii MIpoeKTiB

3K 8

31aTHICTh A0 KBaTi(hiKOBAHOTO MPOBEEHHS JOCIIKEHb Ha BIJIMOBIIHOMY PIBHI i
KEepIBHUILITBOM (haxiBIIiB, BKIIOYAOUN aHAII3 MPoOIeM, TOCTAHOBKY IIiJieH 1 3aBAaHb,
BUOIp METO/IIB JIOCIIIPKEHHSI Ta aHaJli3 OTPUMAHUX PE3yJbTaTIB

3K9

31aTHICTh aIaNTyBaTUCS Ta AISTH B HOBUX CUTYAIIisIX MiJ] THCKOM 00CTaBWH, 30KpeMa,
3/IaTHICTH JI0 CAMOCTITHOTO OCBOEHHS HOBHX METO/IIB JOCTIHKEHHS, 3MIHH HAYKOBOTO
i BUpOOHUYOTr0 MPO(iII0 CBOET MisSIBHOCTI




3K 10

31aTHICTh TEHEPYBATH HOBI 1/1€1 i HECTaHIAPTHI MiIX0U 10 1X peamizamii
(KpeaTUBHICTD)

3K 11

31aTHICTh 3aCTOCOBYBATH B MPO(ECiitHii AisUTbHOCTI 1/1€1 1 MeTOIM PUPOAHUYHNX,
COL1aJIbHO-TYMaHITaApHUX Ta €KOHOMIYHUX HayK, 110 IPUMHOXKYIOTh MOPAJIbHI,
KyJIbTYpHi, HAyKOBI IIIHHOCTI BUILHOTO, IGMOKPAaTHYHOTO CYCIIbCTBA, 3a0€3MeUyI0Th
HOro CTaJIMi PO3BUTOK

3K 12

31aTHICTh A0 3AIHCHEHHS IsTTbHOCTI, O€3MedHO1 1715 ce0e Ta CyCHiIbCTBa,
HEOOX1THOCTI 30epeKCHHS HABKOJIMIITHHOIO CEPEIOBHINA Ta BIPOBAKCHHS
TEXHOJIOTiH CTAJIOTO PO3BUTKY

3K 13

3aTHICTB y3TO/KYBATH JIii Ta PillIEHHs 3 HOPMaMH 3aKOHOJIAaBCTBA Ta CTaHAapTH3allii,
10 TAPAHTYIOTh MPaBa i periiaMeHTYIOTh 000B’3KH 3100yBava BUIIO1 OCBITH SIK
cy0’€KTa IHTEJICKTYaJIbHOI AISUTBHOCTI

CueunianabHi ((paxoBi, mpeaMeTHI) KOMIIETEHTHOCTI
(PK)

DK 1

31aTHICTh BUKOHYBATH aHAJIi3 CIEIiabHOI JTiTepaTypH Ta Ha LIl OCHOBI
(dbopMyIIOBaTH HayKOBY a00 HayKOBO-TE€XHIUHY MpoOIeMy, oO0upaTu METoau ii
PO3B’A3aHHSA, CKJIAZIaTH TUIAHH HAyKOBUX JOCITIKEHb Ta HAYKOBO-TEXHIYHUX
po3p0o00K y Tary3i NpUKIagHoi (Gi3MKK Ta HAHOMATEPiaJliB

oK 2

3naTHICTh 10 Oe3mepepBHOro MOrIuOIeHH PyHIaMEHTaIbHUX 3HAHb Ta
CHCTEMaTHYHOTO BUBUCHHS Ta aHAJIi3y HOBOI HAYKOBO-TEXHIYHOI iH(popMaii,
CBITOBOT'O JIOCBiy B rajy3i NpukiaagHoi Gi3MKu Ta HAHOMAaTepiaaiB

OK 3

31aTHICTh 3aCTOCOBYBATH TEOPETHYHI 3HAHHS IS aHANI3y (DI3MYHUX CHCTEM, SIBUII 1
MIPOIIECIB B TraJIy31 MPUKIAIHOI (Di3UKH Ta HAHOMATEpialiB

DK 4

31aTHICTh PO3pOOUTH cXeMy (PI3UIHOTO EKCIIEPUMEHTY Ta 00paTH HeoOXiTHe
nabopaTopHe 00JIaJiHaHHS ISl IPOBEICHHS €KCIIEPUMEHTY, IIPOBOIUTH
eKCIIEpUMEHTAJIbHE JIOCII/PKEHHSI BIIACTHUBOCTEH (Di3MYHOI CHCTEMH, SIBUIIL 1 IPOIIECIB

DK 5

31aTHICTh aHaJi3yBaTH Ta OOPOOJIATH pe3ysIbTaTH €KCIIEPUMEHTY 13 BUKOPUCTAaHHIM
CY4acCHOTO ITPUKJIATHOTO MIPOrPaAMHOTO 3a0€31eUeHHs

DK 6

3/1aTHICTh MPE3EHTYBATH PE3yJIbTaTH AOCHIHKEHb Ta PO3p00OK (haxiBIsIM Ta
HerpodecioHanaM y Taity31 MpUKIaaHoil (i3uku, 0OpMITIOBATH HAYKOBI CTATTI Ta
HAYKOBO-TEXHI4Hi 3BITH

OK 7

3/1aTHICTh MIBUJIKO OTIAHOBYBATH 1 €KCILTyaTyBaTH CKJIaJIHE HAYKOMICTKE 00J1aJHAHHS
SIK TOCIIAHUIIBKE, TAaK 1 TEXHOJIOTIYHE

OK 8

31aTHICTh BUKOPUCTOBYBATH METOJIU 1 3aCO0M MAaTEMAaTUYHOTO MOJICTIOBaHHS JJIs
onucy ¢izuyHuX 00'€KTiB Ta MPOIIECIB

DK 9

3/1aTHICTh BUKOPUCTOBYBATH 3HAHHS PO (i3UUHY NMPHUPOLy 00'€KTIB y poOOTax 1Mo
CTBOPEHHIO HOBUX IIPUJIAIB, ariapaTypH, CUCTEM, 00JIaJJHAHHS, PEUOBUH 1 MaTepialliB
(HaHOMaTepiaiiB)

OK 10

31aTHICTh A0 aHai3y (I3MYHUX NPUHIUMIIB IMIUIEMEHTAlli 1H(pOpMallIiHUX MPOIIECIB
B (DI3MYHHMX CHCTEMax, B TOMY YHMCIIi B eHepreTHili Ta 0io¢i3uri

OK 11

3/1aTHICTh 10 BUOOPY METO/IIB JOCIIKEHHS CTPYKTYPH, CKJIaay Ta BIACTUBOCTEMN
MaTtepialiB (HaHOMAaTepiajiB), 10 BAKOPUCTOBYIOTHCS 200 3aCTOCOBYIOTHCS B
¢b13uuHuX, 610I3NYHNXTA CHEPTETUYHUX CUCTEMAaX, BUOOPY ONTUMAaJIbHUX
napaMeTpiB AOCIIPKEHHS 1 pO3YMiHHsI FPaHUIlb 3aCTOCYBaHHs 00PaHOTO METOTY

OK 12

31aTHICTh TOTYBaTH 00'€KTH JIJIst JOCTIHKEHHS BIACTUBOCTEH, SIBUIIT 1 TIPOIECIB Y
¢bi3uyHiii, 6i0¢i3nyHIN cucTeMax, B 00JacTi BUCOKUX (I3UYHUX TEXHOJIOTIH, (Pi3uKu
KUBUX CHCTEM Ta HOBITHIX JUKEpeI eHeprii

7 — Ilporpamui pe3yJibTaTH HABYAHHS

ITPH 1

3HaHHS OKpEMUX PO3JUIIB MPUKIAIHOI (PI3UKH Ha PiBHI, HEOOX1THOMY J1JIsl BUKOHAHHS
EKCIIEPUMEHTAIbHUX JTOCII/DKEHb Ta aHANI3y PE3yJbTaTiB B KOHTEKCTI ICHYIOUHX




Teopiii 32 YMOB HEBU3HAYEHOCTI 1 HEMOBHOTHU €KCIIEPUMEHTAThHIX JAHUX

ITPH 2

3HaHHS METOAIB TEOPETUYHOT (P13MKH, CIIEIIaTbHUX PO3/ILTIB BUIIIOI MAaTEMaTHUKH,
IporpaMmyBaHHsI, IPUKIAJIHUX IPOrpaM 1 METOAIB OOUUCIICHIHA PiBHI, HEOOXITHOMY
JUTSl aHAUTI3Y 1 MOJISTIOBaHHS (hI3MYHHX MTPOIIECIB 1 CUCTEM

[IPH 3

3HaHHS CYyYaCHUX TEXHOJIOTIH Ta METO/IiB €KCTIEPUMEHTAIBHOTO JOCITIDKEHHS
BJIACTUBOCTEH PEUYOBHH 1 MaTepiajiB (HaHOMaTEpialiB) Ta IXHIX 3aCTOCOBYBaHb

[1PH 4

3HaHHA METO/IIB TEOPETUUHOI (Pi3UKH, CHeLIaTbHUX PO3/I1IIB BUILIOT MaTeMaTUKKUHA PiBHI,
HEOOX1THOMY JUIS PO3YMiHHS (PYHKITIOHYBaHHs Ta MOJIEIIOBAaHHS MPOIIECIB, IO
BiJIOYBAIOTHCSI B TEXHOJIOTIYHUX Ta TEXHIYHUX CHCTEMax, B TOMY YHCIi iHPOpMAIIHHUX

ITPH 5

3HaHHS OCHOB NPO(dECiitHO-OpPIEHTOBAHUX JUCHIHUILIIH CIEIIaTbHOCTI,
30KpeMa,BUCOKHX (PI3UYHUX TEXHOJIOTIH, Cy4acCHOTO MaTepialo3HaBCTBa, 010(i3uKH Ta
(hi3UKH CHEPTeTUYHUX CUCTEM (3aJI€KHO BiJI OCBITHBOI TPAEKTOPIi) HA PiBHI,
HEOOXiTHOMY JUIs yCIIIIHOT poOOTH B HAYKOBHX KOJIEKTUBAX, 1110 MPALIOIOThH B Taly3i
PUKIIATHOT (QI3UKH

[IPH 6

3HaHHS MearoTiYHUX TeOPid Ta MPAKTUK, JOCTATHIX Ui KPUTUIHOTO aHANI3Y
JiTepaTypu B 00JacTi BUKJIaJaHHS Ta MeJaroriyHoi MaCTEpHOCTI, 110 TO3BOJIUTH
MPaLEBIAIITYBAHHS B OCBITHIX 3aKJIaJax

ITPH 7

OnaHyBaHHs yKpaiHChKOI Ta 1HO3€MHOI MOB Ha PiBHI, HEOOX1AHOMY JJIs1 BUIBHOTO
CIUJIKYBaHHsI 3 MpOodeciiHuX muTaHb 3 PaxiBIKIMU B TaTy3i NPUKIAIHOI (i3UKH

ITPH 8

3HaHHS 3aKOHOMIPHOCTEH PO3BUTKY MPUKIAIHOI (13UKH, 1T MiCLi B PO3BUTKY
TEXHIKH, TEXHOJIOT1H CTaIOT0 PO3BUTKY CYCIIUILCTBA, PO3B'sI3aHHI €KOJIOTIYHUX
npobJeM

[NIPH 9

BwminHs 3acTocoByBatH (hi3M4Hi, MATEMAaTHYHI Ta KOMI'TOTEPHI MOAETI IS
JOCTiKeHHs (PI3UYHUX SBHIL, PO3POOKU MPUIIAAiB, HOBUX MaTepialliB 1 HAYKOEMHUX
TEXHOJIOTiH B 00acti 6i10(pi3ukH, eHEPreTHUHUX Ta 1THHOPMAIIHHUX CUCTEM (3AJICHKHO
B1JI OCBITHBOI TPAEKTOPIT)

ITPH 10

Bwminns BuOupaT MeTOIM Ta IHCTPYMEHTAJIbHI 3aCO0M MPOBEACHHS TOCIIKEHD B
OJIHIH 13 rayry3ei npukIagHoi Gi3uKH (3a1€KHO Bl OCBITHBOI TPaeKTOPii),
KOPHUCTYBaTUCh OOJIaIHAHHSAM Ta YCTaTKYBaHHSIM TSl 3A1MCHEHHS (DI3UYHOTO
EKCIIEPUMEHTY

ITPH 11

BMiHHS 3HaX0/IUTH HayKOBO-TEXHIUHY 1H(OpMAILi0 3 pI3HUX JKepe 3
BUKOPHUCTAHHSIM CyYacHUX 1HQOpMAIIITHUX TEXHOJIOT1H

ITPH 12

BwMminHs k1acu¢ikyBaTH, aHaTI3yBaTH Ta IHTEPIIPETYBaTH HAYKOBO-TE€XHIYHY,
MAaTEeHTHY, NONYJIIPHY 1HQOpMAaIliiO0 B rany3i NPUKIaAHOI (13UKH.

ITPH 13

BMiHHSI BUKOPUCTOBYBATH Cy4acHI METO/IM 1 TEXHOJIOT1 HAyKOBOT KOMYHiKallii
YKPaTHCHKOIO Ta 1HO3EMHOIO0 MOBaMM, BMIHHSI YUTATH Ta PO3yMITH (paxoBi aHTJIOMOBHI
JpKepena

[IPH 14

BwminHscIaHyBaTH 1 OpraHi3yBaTH pe3yJIbTaTUBHY NPOQECiiiHy AISUIbHICTD
1HMBITyaJIbHO 1 SIK YWIEH KOMaH/H MPH peaji3allii HayKOBHX, HAyKOBO-TEXHIUHUX
MIPOEKTIB, CTAPTAIliB

IIPH 15

BMmiHHs orniHroBaTH (hiHAHCOBI, MaTepiajbHi Ta 1HIII BUTPATH, TIOB’sA3aHi 3
peastizalli€ro MpoeKTiB Ta cTapTamiB y cdepi NpUKIaaHOT (13UKH, OI[IHIOBATH
€KOHOMIYHi, COIliaJIbHi, €KOJOTI4HI Ta 1HIII MOTEHIIIfHI HACTIIKY iX peaizaiii

IIPH 16

BwminHs 311iiCHIOBaTH TAaTEHTHUM MOIITYK Ta CKJIaIaTH 3asBKU HA BUHAX1, 3SHAHHS
MAaTEHTHOT'O 3aKOHO/IaBCTBA YKpaiHU Ta OCHOB MIXKHAPOIHOTO MAaTEHTHOTO
3aKOHOJABCTBa

ITPH 17

3aranbHi ySBIEHHS Ta PO3YMIHHS Te€Opiil B 001acTi HAYKOBOTO MEHE)KMEHTY Ta
JJIOBOTO aIMIHICTPYBaHHA Ha piBHI, HEOOX1THOMY JUIsl KPUTHYHOTO aHaJli3y
JITEpaTypHUX JKEPEN B 1iil 06s1acTi, po3poOKH MPOEKTIB CTApTaIliB B IHHOBALIHHUX
rajy3siX BUpOOHUIITBA




8 — PecypcHe 3a0e3me4eHHs peaJjizaunii nporpamMu

Kanpoge 3a06e3neueHHs

BianoBigHO 10 KaApOBUX BUMOT MO0 3a0€3MeYeHHs TPOBAKCHHS
OCBITHBOI JIiSUTBHOCTI AJIs1 BiANOBiAHOTO piBHSA BO, 3aTBEepIKeHUX
ITocTanoBoro Kabinery MinictpiB Ykpainu Big 30.12.2015 p. Ne 1187 B
YHHHIA peaKiii

MartepianbHO-TeXHIYHE
3a0e3neueHHs

BianoBigHO 0 TEXHOJIOTTYHMX BUMOT IIOJI0 MATePialibHO-TEXHIYHOTO
3a0e3neueHHs OCBITHBOI iSUTBHOCTI BignoOBiqHOTO piBHSA BO,
3arBepkeHux [locranoBoro Kabinery MinicTpiB Ykpainu Bij
30.12.2015 p. Ne 1187 B umHHIN pemakmii

B mpotieci niAroToBKU CTYACHTH BUKOPUCTOBYIOTH OOJIaIHAHHS ISt
terutoBi3iiHuX pociimkeHs (ThermaCam E300) Ta TemneparypHux
nociipkenb BAX 1 JIAX u/m mpuitaii, a TaKOXK MalOTh IOCTYII J10
001aJHaHHA EHTPIB KOJEKTHBHOT'O KOPUCTYBaHHS HAYKOBUM
obnamnanHaM yHiBepcutety (Rigaku Ultima IV, POM 106U, [I9M-Y,
EXPERT 3L) Ta neHTpiB KOJIEKTHBHOTO KOpHCTyBaHHs npuiaaise HAH
VYkpainu «/liarHocTrka HamiBOpOBITHUKOBUX MaTepialiB, CTPYKTYp Ta
npuIaHUX cucTeM», «L[eHTp ckaHyBabHOT 30HA0BOI MIKpOCKOMIT Ta
PE30HAHCHOI CIIEKTPOCKOMii», «JlazepHuit pemMToCceKyHAHMIA
KOMILIEKCY, «JloCimiIKeHHsT MeXaHIYHUX BIacTUBOCTEH», «LleHTp
CUHXPOHHOTO TepMiyHOTro aHamnizy», « T[EM-SCAN», «IIpunaau i
oOnagHaHHA KITHHHOL 6i0(i3uku Ta ¢izionoriin, «JlabopaTopis
(hI3UYHUX METOMIB JOCIIHKCHBY

[adopmariiine Ta
HaBYaAJIbHO-METOIUYHE
3a0e3IeUeHHS

BianoBiHO 10 TEXHOJOTIYHUX BUMOT 100 HABYAJIHHO-METOIHYHOTO
Ta iHpopMaIiifHOTO 3a0€3MeYeHHS OCBITHBOI AiSJILHOCTI BIIOBITHOTO
piBas BO, 3arBepmxennx [locranoBoro Kabinery MinicTpiB Ykpainu
Bix 30.12.2015 p. Ne 1187 B umHHIN peaakiii

KopucrtyBanusa HaykoBo-Texniunoro 6i6miorexoro KIII im. Irops
CiKOpChKOIo

9 — AkageMiuHa MOOLJIBHICTD

HarionanbHa kpeautHa

VY4acTb CTYJEHTIB y Nporpamax akajieMiqyHoT MOO1IbHOCTI, MOXKJIUBICTb

MOOLIIBHICTh YKJIa/IaHHS YTOJ PO aKaJeMI4Hy MOOLIbHICTh
MixHapoaHa KpenuTHa | MOIMBICTh YKJIQAAHHS YTOJ IIPO MKHAPOAHY aKaJeMiuHy
MOOLIBHICTh MOOLIBHICTB, PO TPUBAJIL MI)XKHAPOAHI MPOEKTH

HaBuanng iHO3EMHUX
3100yBaviB BUIIO]
OCBITH

B okpemux akageMIuHMX TpyMax, NpU I[bOMY YKpaiHCbKa MOBa
BUBYAETHCS K 1HO3eMHa a00 YKPaTHChKOIO MOBOIO IIPU HaBYAHHI y
CIUIbHMX aKaJeMIUYHUX Ipymax 3 YKpaiHoOMOBHUMH 37100yBadamu BO

2. IlepeJiik KOMIIOHEHTIB OCBITHBOI MPOrpaMu

. . . . o dopma
KoMMOHEHTH OCBITHROI MporpaMy (HaBYaJIbH1 AUCIUILTIHH, Kinpkicts | .
Kon v/n . RPN . [MICYMKOBOTO
KypCOBI ITPOEKTH (pOOOTH), MPaKTUKHU, KBaji(ikaliifHa podoTa) KpEIIUTIB
KOHTPOJTIO
1 2 3 4
O00B’s13k0Bi (HopmaTuBHi) KoMnoHeHTu OI1
Iuka 3arajabHOI MiATOTOBKM
301 [HTEeNeKTyaIbHA BIIACHICTH Ta MATEHTO3HABCTBO 3 3aiik
302 | OcHOBH iHKeHepii Ta TEXHOJIOTIi CTaJIOr0 PO3BUTKY 2 3amik
303.1 |[IpakTH4HHN Kypc 1HO3EMHOI MOBH JIJIsl HAYKOBOi KOMYHIKaIlii. 3 3amik
Yacrtuna 1
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303.1 |[IpakTU4HUIA Kypc iHO3EMHOI MOBH Il HAYKOBOT KOMYHIKaIlii. 15 3amik
Yactuna 2 '
304 | MeHeKMEHT CTapTal-POEKTiB 3 3anik
305 [Tenaroriyna MaiiCTepHICTh 2 3aimik
306 |JlokanbHi METOAU AOCIIKEHb 4 3amik
307 Komm’roTepHe MOIeIOBaHHS Ta CUMYJISIIT B Pi3UIl 4 3anik
22,5
Iuka npogeciiiHoi MiATOTOBKH
[1I0 1 |KBanToOBa XiMis 1 KBAHTOBO-MEXAaHIYHI METOIU OOUUCIIEHHS 45 Ex3amen
ITO 2 |HeminiiiHa onTHKa 3,5 3anik
I10 3 |TexHonoris i 3aCTOCYBaHHSI HAHOCTPYKTYP 4 3anik
10 4 |®i3uka CymiIbHUX CEPEIOBHIIIL 45 Ex3amen
I[10 5 |Hogi pe4oBUHH 1 MaTepiagu Uisi HAYKOEMHHUX TEXHOJIOTIN 4,5 Ex3amen
I1O 6 |MeToau MalIMHHOTO HaBYaHHS B (DiI3MYHUX JAOCIIHKCHHIX 4 3aimik
JocnigaunbKuil (HAyKOBUH ) KOMITOHCHT
1O7.1 |HaykoBa po0OoTa 3a TeMOI0 Marictepchbkoi aucepraiii. Yactuna 1. ) 3amik
OcCHOBH HayKOBUX JOCIIIKEHb
1O7.2 | HaykoBa po0OoTa 3a TeMOIO Maricrepcbkoi auceprarii. YactuHa 2. 3amnik
HayxoBo-gociingna po6oTa 3a TEMOIO MaricTepchbKoi quceprarii 8,5
I10 8 |HaykoBo-mociigHa npakTuka 9 3aimik
109 |PobGora HaJi MaricTepchbKOIO JIUCEPTAIIEI0 17 3axucT
Bcroro 84,0
Bubipkosi komnonentu OII
uka npogeciiiHoi miAroTOBKM
I[IB1 |OcsitHs komnoHeHTa 1 d-karanory 5) Ex3amen
I1B2 |OcBiTHa koMnoHeHTa 2 D-katanory 4 3amik
I1B3 |OcsitHa komnoHeHTa 3 d-karanory 5 Ex3amen
[1B4 | OcsiTtHs KoMnoHeHTa 4 d-karanory 4 3anik
I[IB5 |OcsiTHa koMnoHeHTa 5 D-katanory 4 3amik
I[IB 6 |OcsiTHs KoMnioHeHTa 6 d-karanory 5) Ex3amen
I1B7 |OcsitHa komnoHeHTa 7 P-Katanory 5 Ex3amen
I1B8 |OcBiTHa koMnOHeHTa 8 D-karanory 4 3amik
Bceboro 36
3arajbHUM 00CAT 000B’ I3KOBUX KOMIIOHEHTIB: 84
3aranpHuit 00cAT BUOIPKOBUX KOMIIOHEHTIB: 36
3ATAJIBHAM OBCAT OCBITHBOI TIPOI'PAMH 120
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3. CTPYKTYpPHO-JIOTiYHA cXeMa OCBIiTHbOI IporpamMmu

| cemecTp

MpaKTUUHUI KYPC IHO3EMHOT MOBM

-

ANA HAYKOBOT KOMYHIKaUii

Il cemecTp

MpaKTUUHKUIA KypC iHO3eMHOT MOBM
ONA HAYKOBOT KOMYHIiKaLLil

MpaKTUUHMIA KypC iIHO3EeMHOT MOBM

Komn'ioTepHe moenioBaHHA 1a
cUMynALil B Gizmui
JloxansHi meTogu gocnipKkeHnb
DiznKa CyLIbHUX CepefoBuLL

IHTeneKTyanbHa BAACHICTb Ta
NaTeHTO3HaBCTBO '

OcHOBHM iH¥eHepii Ta TexHonoril

.
5

HeniniMHa ontMKa

KBaHTOBa XiMifl | KBAHTOBO-MEXaHMHI =
meToaun obuncneHHb

TexHONoriA 1 3aCTOCYBaHHA I
| HAHOCTPYKTYP

b

|

= MeHeKMeHTy CTapTan-npoeKxTis Lt

CTanoro po3BUTKY . -

Il cemectp

L/1A HaYKOBOT KOMYHIKaLLii

MeTtoau MalUMHHOrO HaBYaHHA B
GbiznuHNX JocnigKeHHAX
HoBI peyoBHHM | Matepianu gna
HaYKOEMHMX TEXHONOTIH

IV cemectp

12

Pobota Hag,
MaricTepcbKoo
AucepTauieto Ta

3axmucT

Bubipkosi ocsiThi
KOMMOHEHTH i3
®-katanory

MyHKTMP —
nobiuHui 38'A30K
mixxk OK




4. dopma arecraiii 37100yBaviB BULIOI OCBITH

Artecraliisi 3100yBadiB BHIIOI OCBITH 3a OCBITHHO-HAyKOBOK mporpamoro «IIpuknagHa ¢izukay
npoxoauTh y (opmi 3axucTy KBamidikaliifHoi MaricTepchbkoi poOOTH Ta 3aBEPILIYETHCS BHIAYOIO
JOKYMEHTa BCTAHOBJICHOTO 3pa3ka PO MPHCYHKCHHS HOMY CTYIIEHS MaricTpa 3 IPUCBOEHHSIM
KBayidikamii: Marictp 3 mpukiaaHoi (i3MKM Ta HaHOMaTepialiB Hpu 3a coemianpHicTIO 105
[Tpuknagna dizuka Ta HaHOMartepianu. KpamidikariitHa poOoTa mepeBipseThCSA HA TUIariaT Ta Micis
3axHuCTy po3MminryeTrhes B periozutapii HTB YHiBepcuTeTy 11t BUIBHOTO AOCTYILY.

Artecralis 31HCHIOETHCS BIIKPUTO 1 MyOIIYHO
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5. MaTpuus BiANOBIIHOCTI NPOrPpaMHUX KOMIIETEHTHOCTEM
KOMIIOHEHTAM OCBIiTHBLOI IPOrPaMu

301 (302 |303 (304 |305 306 (307 |IIO1 ([[IO2 ([IIO3 |[I0O4 ([IOS5 |[I0O6 |[IO7 (IIO8 |[IIO9
3K1 + + + + + + + + + + +
3K2 + + + + + + + + + + +
3K3 + + + +
3K 4 + + + +
3K'5 + + + + +
3K6 + + + + +
3K7 + + + + + + + + + + +
3K8 + + + + +
3K9 + + + + + + + + + + + + + + + +
3K 10 R R R R +
3K 11 + + + +
3K 12 + + + + + + + +
3K 13 + N "

301 (302 (303 (304 [305 306 (307 |[IO1 ([IO2 [[IO3 |[I0O4 ([IIO5 |[I0O6 |I[IO7 |IIO8 |[IIO9
oK1 + + + + + + +
DK 2 . . R N N +
DK'3 + + + + + + +
DK 4 + + + + + +
@K5 + + + + +
®K 6 + + + +
DK 7 + + + + + + +
DK 8 + + + + +
@K + + + + + +
OK 10 + + + + + +
oK 11 + + + + + + +
oK 12 + + + + + + +




6. MaTpuus 3a0e3ne4eHHs NPOrPaMHUX pPe3yJbTaTIiB

HABYAHHY BilOBIAHMMH KOMIIOHEHTAMH OCBITHBHOI
NnporpamMu

301

302

303

30 4

305

30 6

307

o 1

o 2

I10 3

110 4

I10 5

I10 6

110 7

I10 8

10 9

IIPH 1

IIPH 2

IIPH 3

IIPH 4

ITPH 5

ITPH 6

ITPH 7

ITPH 8

ITPH 9

ITPH 10

MMPH 11

ITPH 12

IIPH 13

I1PH 14

IIPH 15

ITPH 16

I1PH 17

15




