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BBeneHo B niro 3 2025/2026 H.p.
AL mfabees 2025 p

AyKOBO-TIearoriuHoi poboTu
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JUCT HOTOAKEHHS
OCBITHBO-NIPOdeciiiHOl mporpammu
nepmoro (0aKaJaBpcbLKOro) piBHs

«Kibepdiznuni ssxepHi TexHomorii»

OcBiTHIO IpOrpamMy pO3IIISIHYTO Ta CXBAJNEHO Ha:

1.1. HaykoBo-meromuuHiit pani XapkiBCcbkOro HaLiOHANBHOTO yHiBepcuTeTy imMeni B.H.
Kapasina

TIPOTOKOJT Neésin %)MZOZS p.

3aCTyNHUK rOJIOBH HAyKOBO-METOIMYHOI Paiu Cepriii €JIBIIOB

1.2. Bueniit pani HHI «®i3uko-TexHiunuii paxyabrer»:
npotokon Ne 4 Bix « 10 » kBitHs 2025 p.
W/
I'onosa Buenoi panu HHI «DTD» Ve Cepriit JUTOBUEHKO
v

1.3. HaykoBo-meroauuniit komicii HHI «@i3nuko-TexHiunuii pakyasreTs:
npoTokos Ne 8 Binx « 03 » xsitHsa 2025 p.

I'onosa HaykoBo-meroauynoi komicii HHI « DTD» W VY nssna MAJIOBUILTA
|

1.4. Kadenpi disuxu supa Ta Bucokux eHepriit imeni O.1. Axiesepa:
npoTokon Ne_7 Bix « 27 » Gepesnsi 2025 p.

B.o. 3aBinyBaua xapenpu m ___YOpiit CJIOCAPEHKO

1.5. Kadenpi npuxnanHoi pisuku Ta Gpisuku niasmu

npoTtokoa Ne 7 Bix « 25 » Gepesnsi 2025 p.
B.o. 3aBinyBaua kadenpu 7///% Irop TAPKVIIIA
1.6. Kadenpi menuunoi ¢pizuku Ta 6ioMeIMIHUX HAHOTEXHOJIOTIH;
nporokos Ne 9 Bin « 05 » keitHsa 2025 p.
B.o. 3aBimyBauku xadempu %ﬂ?’{ - Banepis TPYCOBA
Y

1.7. Kadenpi marepianiB peakropoOyayBaHHs Ta Bi3HYHEX TEXHOJIOTIH:

npotokos Ne 9/24-25 Bin « 27 » Gepesnsi, 2025 p.
i :2 éu,(ji/ i
B.o. 3aBinyBaua xadenpu L 2 Cepriiit JUTOBYEHKO




IHEPEIMOBA

Po3po6iaero po60o4or0 rpymnoro y CKIaii:

[IpizBute, iM’s1, 10
0aTHKOBI

HaiimenyBanHs mocaau (I1sl CYMiCHHUKIB —
MiCIle OCHOBHOI pOOOTH, ITOCasia)

HaykoBuii cTyImiHb, BUCHE 3BaHHS,
3a KO0 Kadeaporo
(cHemianbpHICTIO) TPUCBOEHO

KepiBauk poGouoi
TpyIH:

Ky3nenon
ITrnun
Enyapnosuu

Hupexrop HHI «®i3uko-TexHiyHUH
dakynereT» XHY imeni B.H. Kapasina

K.d.-M.H. 31 ciemianpHOCTI
01.04.16 — ¢izuka smpa,
€JIeMEHTAapPHUX YaCTUHOK Ta
BHCOKHX €HEPTiH, TOIEHT 10
kadenpi ¢pizuku sapa Ta
BHUCOKHX eHepriit im. O.1.
Axieszepa

Unenu poboyoi

TpyIH:

INax Honent 3BO kadenpu ¢izuxu sapata  |K.d.-M.H. 31 cienianbHOCTI

AHnpii BHcOkuX eHepriit imeni O.1. Axiezepa 01.04.16 - di3uka sapa,

I'ennamiioBnu €JIeMEHTAapPHUX YaCTUHOK 1
BHCOKHX €HEPTiH, TOIEHT 10
Kadeapi TEOPEeTUIHOT AIepHOT
(b13MKH Ta BUIIOT MAaTEMATHKH.

Cepena Houent 3BO kadenpu npukiiagHoi K.p.-m.H., cT.H.C. 31

KoctsaTun ¢bi3ukn Ta HI3UKH TI1a3MHU criertiampHocTi 01.04.08 —

MuxkonaiioBuy ¢izuka miazmMu

JIutoBUeHKO [Tpodecop 3BO kadenpu marepiaiib JI.TeXH.H. 31 ceniaabHOCTI

Cepriii peakTopoOyayBaHHs Ta (i3UIHUX 01.04.07 — ¢izuka TBEpIOTO

Bonoaumuposuu TEXHOJIOT1H Tina, mpodecop mo kadeapi
MartepiaiiiB peakTopoOy1yBaHHS
Ta (HI3UYHUX TEXHOJIOTIH

Tpycosa ITpodecop 3BO kadenpu MmeanyHoi J.¢d.-M.H. 31 cneniaabHOCTI

Banepis ¢bi3uku Ta 6lomeauuHnX HaHoTexHoJorik |03.00.02 - 6iodizuka, mpodecop

MuxaitniBHa no kadeapi Menu4HO1 Pi3UKHU Ta
0lOMeIUYHMX HAHOTEXHOJIOTIH,
uyneH-kop. HAH Ykpainu 3i
CreniaibHOCTI «SaepHa
MeandHa Gi3uKay

INipka [Tpodecop 3BO kadenpu npukiaaHoi J.d.-M.H. 31 crierniaabHOCTI

Irop ¢bi3uku Ta Gi3uky wIa3mMu 01.04.08 — ¢izuka nazmu,

OnexkcaHIpoBUY npodecop kadeapu 3araabHOi

Ta MPHUKIATHOI (Pi3UKH, YIICH-
kop. HAH Yxkpainu 31
CHEIIaTbHOCTI
«ExcnepumenTanbHa hizuka
TUTa3MU», 3aCTYKEHUH TisTd
HAyKH 1 TEXHIKH YKpaiH!

Jlo mpoeKkTyBaHHS OCBITHBLOI IPOTrPAMM JI0JyYEHi:
IIpencraBHukm podoTogaBuiB:
— Tapkyma Irop €BreniiioBu4 — B.0. TeHepaIbHOTO AUpeKkTOopa HamionaasHOTO
HAYKOBOTO HEHTPY «XapKiBcbkuii (izuko-rexHiunuit incturyr» (HHI XDTI) HAH




VYkpainu, 1.¢.-M.H., npodecop, akanemik HAH Ykpainu, naypear [epxaBHoi npemii
VYkpainu B raiysi Hayku 1 Textiku (2007);

— A3sapenkoB MukoJja OuekciiioBud — qupextop [HeTUTyTY (Di3UKH TBEPAOTO Tija,
Matepiano3HaBcTBa i TexHomnorid (HHL XDTI) HAH Ykpainu, n.¢.-M.H., mpodecop,
akanemik HAH Ykpainu, 3acinyxeHuid 9 HAyKu 1 TEXHIKA Y KpaiHH.

— JlurBuHeHKO Bosiomumup BikTopoBuu — mupekrop [HCTUTYTY enekTpodi3uky i
pamiamiiaux Texnosorii (IEPT) HAH Vkpainu, a.¢.-Mm.H., mpodecop.

IIpencraBHuky 3100yBa4iB BUIIOI OCBiTH:

— barsnoBa Beponika BsiuecsiaBiBHa — 3100yBauka BUIIOi OCBITH Ha MEPIIOMY
OCBITHBOMY piBHi, 4-Uii PiK HABYAHHS;

— JlireinoBa CraniciiaBa CepriiBHa — 3100yBayuka BUIIIOI OCBITH Ha MEPIIIOMY
OCBITHBOMY piBHi, 4-Uii PiK HABYAHHS;

ITpu po3pobui [Iporpamu BpaxoBaHi BUMOTH:

1. Crammapty BuIIOI OCBiTH Tepmioro (0akamaBpChbKOTO) piBHS, Tamy3i 3HaHb 10 —
«[Tpupoguuui Haykn», crerianbHocTi 105 — «[lpukinaana ¢i3uka Ta HaHOMAaTEpiaIny,
3atBepmkeHoro HakazoM MOH VYkpainu Ne804 Bix 16.06.2020 p. 3 ypaxyBaHHSIM 3MiH ,
BHeceHHX Haka3oM MOH VYkpainu Ne 842 Big 13.06.2024 p.

2. Crpareriuai 1mimi 1 Hamipu XapKiBCHKOTO HAIlIOHAJIBLHOTO YHIBEPCUTETY IMEHI
B.H.Kapaszina 1o 2030 poky.

Peunensii-Biaryxku 30BHilIHIX cTeiikX0/1epiB (32 HAIBHOCTI):




IIpo@dinb ocBiTHLOI pOorpaMu
«KioepdiznuHi saepHi TeXHOJOTiD

3i ceniaJILHOCTI

E6 — IIpukaanna ¢bizuka Ta HaHOMAaTEepiaJIu

1 — 3araabHa iHgopMmanis

IToBHa Ha3Ba BUILOTO
HABYAJLHOIO 3aKJIA1Ay
Ta CTPYKTYPHOIO
miapos3ainy

XapkiBChbKUH HallloHaJdbHUH yHiBepcuTeT iMeHi B.H. Kapasina,
HapuansHO-HayKOBUI ITHCTUTYT «D13UKO-TEXHIYHUN (DaKyIbTET

Crtyninb BHIIOI OCBiTH
Ta Ha3Ba KBaJgiikamii

CrymiHb BUIIOT OCBITH: OaKagaBp

CoemiansHicTh: E6 [Ipukinaana ¢i3uka Ta HaHOMaTepiaan
OcsiTHs kBasiQikawis: 6akagaBp NPUKIAAHOT Pi3UKH Ta
HaHomMmatepiamiB, KiGepdi3uuHi sipepHi TEXHOJIOTT

Odiuiitna Ha3Ba
NporpamMu

«Kidepdiznuni ssaepHi TexHospori»
«Cyberphysical nuclear technologies»

Tun guniiomy Ta
00CHAr OCBITHBOI

Junnom 6akanaspa, oguHuyHui, 240 kpenutiB €EKTC, Tepmin
HaBuyaHHA 3 poku 10 micsIiB

nporpamMu

HasiBHicTh AkpenuTaiiiiiHa koMicig. YKpaiHa.

aKkpeauTaunii Ceptudikar npo akpeauraiiito crierianbaocti HJ[ 2189530,
mivicani 1o 21.07.2026

IlepenymoBu HaBuanHs 3a mporpamMoro MOXKyTh PO3MOYaTH OCOOH 3 TOBHOIO

3arajlbHOI0 CEpPEeIHBOI0 OCBITOO 3a pe3yabTaTaMU 30BHIIIHBOTO
HE3aJIeKHOTO  OLIHIOBAHHS 3HaHb 1 BMiHb BCTYIHHKIB 3
ypaxyBaHHSIM CEPEIHBOrO 0aly JOKYMEHTY IMpO TMOBHY 3arajbHy
cepenHIo OcBiTy. Ocobu, 1o 6akaloTh HaBYATHCS 32 MPOTPaMoIo,
MOAIOTh CepTUdikaTh YKPaiHCHKOTO IIEHTPY OIIHIOBAHHS SIKOCTI
OCBITM 3 TMpPEAMETIB, L0 BHU3HAYEHI MNpaBWIAMH IPUHOMY [0
yHiBepcuTeTy. Binbip aliTypi€HTIB 3IIHCHIOETHCS HAa KOHKYPCHIN
OCHOBI.

MOKJIMBUM TaKOXX € HaBYAHHS 31 CKOPOYCHUM TEPMIHOM 13
BCTYIIOM Ha JIPyruil Kypc (3 HACTYMTHUM HOPMATHUBHUM TEPMIHOM
HaBYaHHA) OCi0, sIKi 3700yJM OCBITHHO-KBai(iKaIlliHUNA pIBEHB
MOJIOJIIOTO  CIeLianicTa,  OCBITHBO-IPOQECIHHUN  CTYIiHb
(haxoBOro MOJOIIOTO OakajiaBpa, OCBITHIH CTYIIHb MOJIOIIIOTO
OakamaBpa - HPK 5. Ilpuiiom Ha ocHoBi HPK 5 mns 3m00yTTs
cTyneHs OakamaBpa 3AIHCHIOETBCS 3a pe3yJbTaTaMU BCTYITHUX

BUNPOOYBaHb, 110 BH3HAUEHI MpaBWJIaMH  NpUAOMY IO
VHIBEPCHUTETY.

MoBa BUKJIaJaHHSA YkpaiHcbka MOBa

Tepmin aii ocBiTHBOI 30.06.2029 p.

nporpamMu

InTepHer-aapeca
MOCTiHHOTO
PO3MilllCHHSI ONHUCY
OCBITHBOI IpOrpamMu

http://physics-technology.karazin.ua/academics/osvitni-programi

2 — MeTa OCBIiTHBOI IpOrpamMmu

Meta nporpamu

[TigroToBka ¢axiBIliB, sKi Ha OCHOBI 3HaHb 3aKOHIB (i3uKH,
GI3MYHKX SIBUII Ta TIPOLIECIB y BCiX hopMax opraHizalii Marepii Ha
BCIX CTPYKTYPHHUX DIBHAX Ta B YCIX arperaTHUX CTaHaX, a TaKOX




MpWIAAIB Ta METOMIB (DI3UYHUX JOCITIIKEHb, 3/IaTHI PO3B’A3yBaTH
creniaai3oBaHi CKJIAIHI 3a/1a4i 1 IpakTU4HI Mpo0ieMu, OB’ s3aHi 3
JOCJTIDKEHHAM (Q13MIHHX 00’ €KTIB 1 CUCTEM, TIPOIIECIB 1 SABHII Ta 1X
TEXHIYHUMU 3aCTOCYBAHHSIMU.

[TinroroBka ¢axiBmiB 3 siaepHOi (i3uku Ta KiOepdi3MIHUX
CHCTEM, sKi Ha OCHOBI 3HaHb 3aKOHIB ()I3MKM Ta 3aCTOCYBaHHS
KOMIT FOTEPHUX METOIB TOTOBI J0 KBaJli(hikoBaHOT HAYKOBO-
TEXHIYHOI poOOTH Ta BUKOHAHHS KOMIUIEKCHUX POOIT, OB’ sI3aHUX
13 pO3poOKOIO, ONTHUMI3AIE€0 Ta OOCITYrOBYBaHHSM CKJIIQTHUX
SAepHO-(DI3UUHUX CHUCTEM Yy Tainy3l mNpukiagHoi ¢isuku Ta
HaHOMAaTepiaiB BIAMOBITHO 10 (HaxoBoOi OpieHTAIll.

3 — XapakTrepucTuka OCBiTHbOI IPOrpaMu

IIpenmerHa odJactb ["anmy3s 3Hanb: E [IpupoaHudi Hayk, MaTeMaTHKa Ta CTaTUCTHUKA.
(rajaysb 3HaHb, CrenianbHicTs: E6 [Ipuknaana ¢izuka Ta HaHOMaTepiaiH.
cneniajbHiCTh,

cneniajizanis (3a

HasiBHOCTI))

OpienTanis ocBiTHBOI OcsiTHbO-TIpO(EciiiHa mporpama CHpsMOBaHa Ha HaJaHHS
nporpamMu ctyneHTam 31 crmeuiambHocTi  «[Ipuknmagna  ¢izuka  Ta

HaHOMATEepiaJin» MUPOKOI MATOTOBKU, IO BIAMOBIAAE€ CydacCHUM
CBITOBHM BUMOTaM JI0 (haxiBIIiB 3 sIepHOT (Pi3UKH Ta KOMIT FOTEPHUX
TEXHOJIOTIH Ta mornuOmoe (yHIaMEHTANbHI 3HAaHHS 3 KBaHTOBOI
Gi3uKd, HaHOMaTepiamiB, NPOTPaMyBaHHSI Ta KOMII IOTEPHUX
CUCTEM, CHCTEMHOT0 aHaJi3y TOIIO.

OcHoBHMI (pOKYyC CTilikuil pO3BUTOK SIAEPHUX TEXHOJOTIH € MepeayMOBOIO
OCBITHBOI IPOrpamMu €HEepreTUYHOI HE3aJeKHOCTI Ta BilicbkoBoi Oe3meku Ykpainu. Ha
Ta cneniasaizanii TENepilHid Yac 3HayHa KUIBKICTh sIepHO-(I3UYHUX MPOLECIB

KEPYETbCSA, MOJETIOEThC a00 aHaJi3yeThCsl 3a JAOINOMOTOIO
KoMITHOTEpiB. CUCTEMHU, K BKIIOUAIOTh B C€0€ IK KOMITIOTEPHY TaK
1 (i3uuHy CKIaJ0Bi OTpUMaiM Ha3By Kibepdizuunux. OCBITHS
nporpama “Kibepdizuuni siaepHi TeXHOJOTII” CHpsSiMOBaHa Ha
HiATOTOBKY KBali()iKOBaHMX KajpiB, 5Ki, 3 OXHOro OOKY,
OTPUMYIOTh 0a30Bi1 3HAHHS 3 TPHUKIATHOI snuepHOi (izuku, a 3
IHIIIOTO - OTPUMYIOTh KOMIIETEHIIIT HeOOXIaH1 Ui pearizamii 1ux
3HaHb B SIEpHIA Tany3i (CHepreTuka, MEIWIMHA, BIWNCHKOBE
3aCTOCYBAaHHS TOILO).

3100yBayvi BUIOI OCBITH OTPUMYIOTh IIMPOKY MiATOTOBKY, IO
BIJIMIOBiJa€ CYYacCHUM CBITOBUM BHMOTraM 10 (QaxiBIiB Yy
MPUPOTHUYIN Tally3l 3HAHb Ta 00 €IHYE 3HAHHS 13 OOOB'SI3KOBUX
3aralbHUX JUCHUIUTIH (BKIIOYAIOYM CHUCTEMATHYHE 3arajbHEe Ta
daxoBe BHBYCHHS AaHTJIIHACBKOI MOBHM) Ta (yHAAMEHTAIBHOT
npodeciifHoi creniamizanii (BUIIa MaTeMaTHKa, MPOrpaMyBaHHS,
3arajpHa Ta MPUKIAIHA siaepHa ¢i3uka). 3m00yBadi BUIIOI OCBITH
BIJIBITYIOTh 3arajibHi MiK(aKyJIbTETChKI AWCIMIUTIHU Ta KypCH
sepHOi Oe3MeKn Ta paalalliiHOTrO 3aXUCTy. A TaKOXX OMAaHOBYIOTh
HU3KY JAUCIUILIIIH 32 BHOOPOM, SIKi BUIEHO OOMPAIOTh 110 3aKIHUYCHHIO
TPETHOTO KypCy HaBYaHHSI.

3aBISKM HIMPOKIM Ta TIPYHTOBHIM  MDKIUCHMILTIHAPHIN
MiATOTOBII  BUIYCKHUKH  OCBITHBOI MPOTpaMH  OTPUMAIOTh
MOYKJIMBICTh IMPALIOBATH B SIEPHIN ramys3i YKpaiHu, po3B'a3yBaTH
aKTyaJgbHl NOpoOJIEeMH IOTO  HANPSIMKY 32  JOTOMOTOI0




KOMITFOTEPHHUX METO/IiB, 3aiMaTHCsI HAYKOBUMH JOCIIUKCHHSIMHU Y
MixHapOoAHHX 1 BITYM3HIHUX HAYKOBO-IOCHIIHUX LIEHTpax, OpaTu
y4acTh Y po3poOIli CydyacHOTO KiOep(i3HIHOrO Ta TEXHOJOTIYHOTO
o0JaTHaHHA y BITYM3HIHUX Ta CBITOBUX (hipMax-po3pOOHUKAX.

Knwuoei cnoea: snepHi texHonorii, kibephizuuHi cucTeMu, BUIIA
MaTreMaThKa, T[pOTrpaMyBaHHs, MOJCIIOBaHHA Ta 00poOKa
iHpopmarii, aaropuTMmiszaiis, BOyIOBaHI CHCTEMH, 3arajbHa Ta
snepHa ¢i3uka, MeIndHa sijepHa (i3uka, saepHi peakTopH, GpizudHe
Ta pajialiifHe MaTepialo3HaBCTBO, fJepHa Ta aJbTepHATHBHA
EHePTeTHKa, siiepHa Oe3neKa, paialiifHui 3aXUCT.

Oco0auBocTi
nporpamMu

HaBuanbHwmii 1u1an 3a IporpaMor0 MiCTUTh HU3KY 00O0B’I3KOBUX
OCBITHIX KOMITOHEHT Ta OCBITHIX KOMIIOHEHT 3a BHOOPOM 3 JIBOX
mukmiB: 1. «BubipkoBi  3araJbHOYHIBEPCHTETCHKI  OCBITHI
KOMITOHEHTH», Ta 2. «BubipkoBi (axosi (cmer. mpeaMeTn) OCBIiTHI
KOMITOHEHTI.

OCBITHI KOMIIOHEHTH, 10 YBIWIUIM JI0 OCBITHHOI MPOTpPaMH,
MOXXYTh OyTH YMOBHO TO€IHAHI y Taki Omoku: 1. 3arampHOi Ta
ryMaHiTapHOi MIATOTOBKH; 2. MaremMaTu4HOi MiAroTOBKH; 3.
3aranpHO(di3nuHOl miaroroBku; 4. Komm’rorepHol miaAroToBkH; 5.
Teopernunoi Ta ¢axoBoi miaAroroBku; 6. HapyanbHa npakTuka.

Juctumiing 3 GJIOKIB 3arajibHOI Ta TyMaHITapHOI IMiATOTOBKH,
Ta 3araJibHO(I3UYHOT TIATOTOBKM BHKJIAJAIOTHCA CTYIACHTAM
OpOTSArOM TMEpIIMX TPhOX pOKiB HaB4yaHHA. Kowmm’iorepHa Ta
MaTeMaTHU4yHa IMiJrOTOBKAa TPUBAE MPOTATOM YCHOTO TEPMIHY
BUKOHAHHSI OCBITHBOI Mporpamu. J{MCIUIUIIHU 3 TEOPETUYHOI Ta
(dhaxoBOi MATOTOBKM BHBYAKOTHCA y 5-8 cemecTpax. Bubipkosi
crieniajgbH1 AUCIHUIUTIHE (axOoBOi MiArOTOBKY BUBYAIOThCS Ha 4 potri
HaBYaHHA. 3700yBayi BHINOI OCBITH BUIHAHO OOMPArOTh BHOIPKOBI
JTUCITUTLTIHU TCJISI HABYAIBHOI IPAKTHKYU B 7 CEMECTPI.

Jlo BuKIagaHHS 3arajJbHUX Ta CHOEHladbHUX JAUCLHUIUIIH
3aJIy4eHO MPOBIHUX HAYKOBIIB, SIKI MPAIIOIOTh Y cdepi cydacHOT
MPUKJIATHOT AIepHOT HayKH Ta (haxiBIiB-EKCIIEPTIB, SIKI MPAIIOI0Th
B BHCOKOTEeXHOJOTYHUX Tamy3sx. Cepex Hux akagemiku HAHY,
Jaypeatu JEep>KaBHUX Ta aKaJeMIYHMX MpeMii, IMpelcTaBHUKU
minepiB chepu iHPOpMAIIiHUX TEXHOJOTIH. 3MICT JUCHUIUIIH
(haxoBoOi MATOTOBKH pO3p00OJIEHO 3 METOI0 BpaxyBaHHs MOOaKaHb
YHCJICHHUX 3aMOBHHKIB — NPEJCTaBHUKIB HAYKOBUX YCTAaHOB Ta
AEPHUX BHCOKOTEXHOJIOTTYHUX MiANpueMcTB, a Takox IT
KoMMaHil. Jo BUKiIaiaHHs JUCUUIUTIH KOMIT I0TEPHOI, TEOPETUUHOI
Ta (HaxoBOi MIATOTOBKH 3aJIy4E€HO MOJOJIWX BYEHUX 3 JOCBIIOM
pO3pOOKM 1 BIPOBAKEHHS CKIAQAHUX AHATITUYHUX CHCTEM,
MPOTHOCTUYHUX MOJIENEN 1 CUCTEM KepyBaHHS.

[IpakTnyHy  WATOTOBKY  37400yBaui  BHINOI  OCBITH
MPOXOJUTUMYTh Y MPOBITHUX HAYKOBO-JOCHIIHUX LIEHTPax, TAKUX
gk HamionanbHuit HaykoBuiMl wHeHTp «XapKiBCbKHH —(i3uKo-
texHiyHu# iHCTUTYT» HAH VYkpaian, ®i3uko-TeXHIYHUA 1HCTUTYT
HU3bkuX Temnepatyp iM. b.I. Bepkina HAH VYkpainu, HaykoBo-
TEXHOJIOTIYHMK KOMIUIeKC «lHCTHUTYT MOHOKpucTamiBy HAH
Vkpainu Ta iHIMMX (axOBUX YCTAHOBAX SACPHOTO Mpodiiro, sKi
3aiMalOThCsl  pO3pOOKO0  HOBUX  KiOEp(i3MUHMX  METOJIB
nociijpkeHb. CTyIeHTH CTapHIMX KypCiB MAaTUMYTh MOXIIUBICTh




Opatu y4JacTh y BHKOHAaHHI HAyKOBO-JOCTIAHUX pOOIT 3a
MDKHApOJAHUMH TpPaHTaMH, Ta 3a JEpPKaBHUMH 3aMOBIICHHSMU
MiHicTepcTBa OCBITH 1 HayKH YKpaiHHW, SKi MPOBOJSATH HAYKOBIII
HHI «®i3uko-TexHIYHUuH PaKyIbTeT.

4 — IlpuaaTHiCTh BUYCKHHKIB /10 MPaLeBJIAIITYBAHHS

Ta NOJAJBIIOIro HABYAHHSA

IpunatHicTs 10
npaneBJaAMITYBAHHSA

Po6oui Miclis B HAYKOBUX LIEHTPaX Ta BUCOKOTEXHOJOTTUHUX
IT-xomMnaHisfAX, TANPUEMCTBAX EHEPTETHYHOTO Ta OE3MEeKOBOTO
CEKTOpYy, 3aKiajax MEIWdYHOi Tamy3i, HAYKOBO-JOCIITHUX
iHctutyTax HAH Vkpainu, HaBuanpHux 3akinagax MOH Ykpainu.

BakanaBp 3 kibephiznyHUX SASPHUX TEXHOJOTIH € (axiBiem,
MiATOTOBJIEHUM 10 KBali()iKOBaHOI TEXHIYHOI Ta TEPBUHHOI
aHaAJITHYHOI pOOOTH MOB’SI3aHOI 13 3aCTOCYBaHHSAM 3HaHb y Taiysi
HE TUIBKH SIICPHUX a ¥ IHIMUX JOTHYHUX HAYKOEMHHMX TEXHOJOTIH.
Bin Moxe 3amydartucs [0 BHKOHAaHHS CIHEHiallbHUX POOIT,
MOB’SI3aHUX 3 CHEPreTHYHOIO OC3MEeKO Ta  IMiIBUIICHHIM
obopono3aarHocti Kpainu.

Bunyckauk-0akanaBp MiArOTOBICHUHA 10 PoOOTH Ha IMoOcaaax
IH)KeHepa, JOCIiHMUKA, OllepaTopa Ta 1HCIEKTOpa 3 eKCIUTyaTamii
SNEpPHUX  TEXHOJIOTIH Ha TPOMHUCIOBUX Ta  BUPOOHHYHX
HiAIPUEMCTBAX 3alTy4eHUX 0 SIIEPHO MAIMBHOTO IHUKITY YKpaiHu;
JlaTa-aHATITHKA, TeCTyBaJbHUKA abo po3poOHHKa y
BUCOKOTEeXHOJOTYHUX [T-KOoMmaHisiX, HaykoBOro abo HayKOBO-
nefgaroriyHoro mpariBHuka 3aknamaie MOH ta HAH VYkpainw,
NpaIlOBAaTH Ha KEPIBHUX MOCagaxX B MiApO3aiiax.

3riiHo0 3 HaioHaNBHUM Kiacudikatopom mnpodecii K
003:2010 ¢axiBii, sKi 3100yJIM OCBITY 32 OCBITHBOIO IPOTPAMOIO
«Kibepdi3uuHi smepHI TEXHOJOTI», 3AaTHI BUKOHYBAaTH HACTYIIHI
npodeciitni podotu: 21 — Ilpodecionanu B ramysi ¢Gi3UYHHX,
MaTeMaTUYHUX Ta TeXHIYHMX Hayk; 2131 — [Ipodecionanu B ramysi
obunciroBasibHUX cucrteM; 3121 —Texniku-nporpamictu; 2139 —
[Ipodecionann B IHMMX Tamy3sx OOYUCICHBb (KOMM'TOTEpHU3aIlii);
3111 — JlaGopanTu Ta TEXHIKM, MOB’sA3aHI 3 XIMIYHUMH Ta
bi3uyHIME qociKeHHIME; 3119 — [amni TexHIuHI QaxiBill B ramysi
(bi3UYHMX HAYK Ta TEXHIKH.

IMogannuie HABYAHHSA

bakanaBpu mnpukmamHoi ¢i3uku, ski 3700ynIM  OCBITY 3a
HaByYaJIbHOIO mporpamoro «llpukianHa ¢izuka», 3a yMOB HaOyTTA
BIJIMOBIIHOTO  JIOCBiJy, MOXYTh aJanTyBaTUCA JIO HaIpsMiB
CYMIXHOI TpodeciiHol isSIBHOCTI, a TaKoX MaloTh IMPaBO Ha
300YTTS OCBITH 3a IPYTUM (MaricTepChbKHUM) PiBHEM BHUIIIOI OCBITH
Ta MOXYTh Ha0yBaTW IOJATKOBI KBawi(ikaimii B CHCTEMI OCBITH
JIOPOCIIHX.

5 — BukjaagaHH{ TA OUiHIOBAHHSA

Buxkiaananus ta
HAaBYaHHSA

3acTOCOBYIOTBCS HOBITHI KOMOIHOBaHI OHJAaWH Ta oOdQuaiH
TEXHOJIOTiT BUKJIaJaHHSI. BHKOPHCTOBYIOTBCS CydYacHi CHCTEMH
KEepyBaHHsS HABYAHHSM. 3aHATTS TPOBOASTHCS Y BHUIJISI JIEKIIIM,
7a00paTOPHUX Ta MPAKTUYHHUX 3aHSITh, CEMIHAPCHKUX OOTOBOPEHb,
(baxyabTaTUBIB TOLIO.

OcBiTHS mporpamMa IMIUIEMEHTYE CTYIACHTOIICHTPOBAHE Ta
MPAKTUKO-OPIEHTOBAaHE HABYaHHSA. BUKIagaHHS TPOBOJAUTHCA
0a30B0 HayKoBO-TiegarorivHuMu mpariBHukamu HHI “®i3uko-




TexHIYHUN  (akymprer” 13 3aIy4CHHSIM  TPEACTaBHUKIB
poOOTOIABIIIB Ta CHIBPOOITHUKIB IHIIMX YCTAHOB-3aMOBHUKIB.

[lepenbauena Takox camocTiifHa poOoTa Ha  OCHOBI
MiPYYHUKIB, HABYAIbHHUX TIIOCIOHMKIB Ta KOHCIEKTIB JIEKIIii,
KOHCYJIBTAIl 13 BHKJaJadyaMu, JOCTIDKCHHS B J1abopaTopisx,
IiAroToBKa OakajgaBpchKoi KBalli(hikaiiHoi poOOTH.

OuiHBaHHA

[TuceMOBI Ta yCHI €K3aMeHH, J1abopaTopHi 3BITH, MOTOYHHUH
KOHTPOJIb, 3aXHCT KypCOBUX POOIT, YCHI Mpe3eHTallli, aTecTaliiHui
€K3aMeH 3 MPUKIIAIHOT (DI3UKU Ta HAHOTEXHOJIOTIH.

O11iHKO}0 MiICYMKOBOT'0 CEMECTPOBOT'O KOHTPOJIIO € cyMa 0aliB,
HaOpaHuX 3700yBa4eM BHIIOi OCBITH TPOTATOM CEMECTPY IPH
BUKOHAHHI KOHTPOJIbHUX 3axO[iB, mepeAdayeHuX MpOorpaMoro
HaBYaJIbHOT AUCIUILTIHK (TTPAKTUKHU) Ta OajiB, HAOpAaHUX HUM IIPH
CKJIaJaHHI CEMECTPOBOTO €K3aMeHY (BHUKOHAHHI MiJICyMKOBOI
3aJ1ikoBOi poboTH). MakcuMalnbHa cyma 0alliB, IKy MOKe HaOpaTh
3100yBay BHINOi OCBITM MpPH TiJICYMKOBOMY  CEMECTPOBOMY
KoHTposi, ckmamae 100. OmiHtoBaHHS  BimOyBaeTbcs  3a
JIBOPIBHEBOIO, 400 YOTUPUPIBHEBOIO HIKAJIAMHU.

JBopiBHeBa: 0-49 — «uHe 3apaxoBaHo», 50-100 — «3apaxoBaHOY.

YorupupiBuea: 0-49 — «He3a10BUIBHOY, 50-69 — «3a710BITEHOY,
70-89 — «mobpen, 90-100 — «BIAMIHHOY.

6 — IlporpamMHi KOMIIETEHTHOCTI

InTerpanbna
KOMIIETEeHTHICTEL

3MaTHICTH PO3B’SI3yBaTH CKJIAJHI CHeEIiadi3oBaHl 3a7adi Ta
NpaKkTUYHI MPOOJIeMH NPUKIAAHOI (I3UKK Ta HAaHOMAaTepiajiB, IO
nepeadavae 3aCTOCYBaHHs TEOPi Ta METOIB (hi3UKH, MAaTEMaTUKH
Ta IHWKeHepii ¥  XapakTepu3yeTbCs  KOMIUIEKCHICTIO  Ta
HEBHU3HAYCHICTIO YMOB.

3arajbHi
KOMIIETEHTHOCTI

3K-1 - 3naTHiCcTh 3aCTOCOBYBATH 3HAHHS Y MPAKTHYHUX CUTYAIisIX.

3K-2 - 3naHHs Ta pPO3yMIHHS MPEIMETHOI 00JIacTi Ta PO3YyMIHHS
npodeciifHol NisIBHOCTI.

3K-3 - 31aTHICTh CIUJIKYBATHCS IEP>KaBHOK MOBOIO SIK YCHO, TaK 1
HCHMOBO.

3K-4 - 31aTHICTh CIIKYBATUCS 1HO3EMHOIO MOBOIO.

3K-5 - HaBuuku BUKOpUCTaHHS iH(GOPMALIHHUX 1 KOMYHIKaliHHUX
TEXHOJIOT1H.

3K-6 - 3pmarHicTh 1O MPOBEACHHS OCIIHPKCHb HA BIAMOBITHOMY
piBHI.

3K-7 - 3natHicTh 10 OUIyKY, 00po0ieHHs Ta aHani3y iHpopmartii 3
PI3HUX JDKEPEIL.

3K-8 - HaBuuku Mi>k0COOHUCTICHOT B3aEMOJIII.

3K-9 - 31aTHICTh TIpaIfOBaTH aBTOHOMHO.

3K-10 - HaBuuku 31ificHeHHS 0€3MeUHO1 TisITEHOCTI.

3K-11 - 3gaTHicTh peanizyBaTh CBOI MpaBa 1 00OB’S3KU SIK 4YjIeHA
CYCHUIbCTBA, YCBIJOMJIIOBATH I[IHHOCTI TPOMAJSHCHKOTO
(BUTBHOTO JEMOKPATUYHOTO) CYCIUJIbCTBA Ta HEOOXITHICTh
Horo crajaoro po3BUTKY, BEPXOBEHCTBA IIpaBa, NpaB i
CBO0OO/T JTIOJIMHU 1 TPOMaJITHUHA B Y KpaiHi.

3K-12 - 3pathicte 30epiraTi Ta HNPUMHOXKYBAaTH MOpaJIbHI,
KYJIbTYpHI, HAYKOBI1 IIHHOCTI 1 JJOCSTHEHHsI CyCTUIHCTBA Ha
OCHOBI PO3yMiHHS iCTOpil Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHOi 00JsacTi, 1 MICI y 3arajibHId CUCTEMI 3HaHb
PO MPUPOAY 1 CYCHIIBCTBO Ta Y PO3BHUTKY CYCHIbCTBA,




TEXHIKM 1 TEXHOJIOTi, BUKOPHUCTOBYBATH PI3HI BHAM Ta
¢dopmMH pyXOBOi aKTMBHOCTI JJIsi aKTUBHOTO BIATIOUMHKY Ta
BEJICHHS 37I0POBOTO CIIOCOOY KHUTTH.

3K-13 - 3naTHICTh yXBaJIOBaTH PIIICHHS Ta AiSATH, JOTPUMYIOUYHCH

MPUHITUITY HEMTPUITYCTUMOCT1 KOPYIIIii Ta OYIb-SKUX 1HIITHX
IpOsIBiB HETOOPOUYECHOCTI.

CneunianbHi (¢paxosi,
npeaMeTHi)
komieTeHTHOCTI (CK)

CK-1 - 3patHicTs Opatu ydvacTh y IJIaHyBaHHI Ta BHUKOHaHHI

HAYKOBHUX Ta HAYKOBO-TEXHIYHUX MPOEKTIB.

CK-2 - 3parnicth OpaTu ydwacTh y IUIaHYBaHHI 1 BHUKOHAaHHI

€KCIIEPUMECHTIB Ta nabopaTopHUX JIOCHIJKEHD
BJIACTUBOCTEH (IBUYHUX cHUCTeM, (DI3UYHUX SBUMI 1
npoiieciB, 00poOIeHHI i Mpe3eHTalii iXHIX pe3yabTaTiB.

CK-3 - 3parmicte OpaTé  y4acTh Yy BHTOTOBJICHHI

eKCIIePUMEHTAILHUX 3Pa3KiB, IHIINUX 00'€KTIB JOCIIHKESHHS.

CK-4 - 3partHicTh OpaTu ydacTh y BIOPOBADKEHHI PE3yJbTaTiB

JOCITIJIKEHb Ta PO3pO0OK.

CK-5 - 3nmatHICTh A0 MOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH Y

chepl mpukIaaHOi (i3uKH, 1HXKEHepii Ta KOMI IOTEPHHUX
TEXHOJIOT1H.

CK-6 - 31aTHICTh BUKOPHCTOBYBATH Cy4acH1 TEOPETUYHI YSIBICHHS

B ramy3i Gi3uKu sl aHai3y (PI3UYHUX CUCTEM.

CK-7 - 3gaTHicTh BUKOPUCTOBYBATH METOH 13aCO0M TEOPETUIHOTO

JOCHI/DKEHHS Ta  MaTeMaTHYHOTO  MOJETIOBAaHHS B
npodeciiiHiil AIsTTBHOCTI.

CK-8 - 3paTHIiCTh mpaioBaTH B KOJEKTHBAX BUKOHABIIIB, Y TOMY

YHCIl B MDKAUCIUIUIIHAPHUX MTPOEKTaX.

CK-9 - 3patHicTe mpalfoBaTH 13 HAayKOBUM OOJIaJHAHHSAM Ta

BUMIPIOBAJIbHUMH TIPUJIAAaMHU, OOpOOISATH Ta aHANi3yBaTH
pe3yabTaTH JOCIIIKEHb.

CK-10 - 3paTHiCTh BUKOHYBAaTH OOYHMCIIIOBaJbHI EKCIEPUMEHTH,

BUKOPHCTOBYBATH YHCEIbHI METOIU Ui PO3B’A3yBaHHS
¢i3nYHMX 337124 1 MOJIETIOBaHHS (PI3UYHUX CHUCTEM.

CK-11 - Po3BuHyTe BiguyTTsi OCOOHMCTOI BiJIOBIIATBLHOCTI 3a

JOCTOBIPHICTD pe3yibTaTiB AOCHIHKEHb Ta JOTPUMAaHHS
NPUHIUIIB ~ aKaJeMIYHOi  JOOpPOYECHOCTI  pa3oM 3
npodeciiHOI0 THYYKICTIO. YCBIIOMJICHHS TpodeciiHuX
€TUYHUX aACTICKTIB (PI3UYHUX JTOCIIIHKCHb.

7 — IlporpamHi pe3y1bTaTH HABYAHHS

IMporpamui
pe3yJibTaTH HABYAHHSA

1.

3HaTH 1 pO3YMITH CydacHY (i3MKy Ha PiBHI, TOCTAaTHLOMY JJIS
PO3B’sI3aHHS CKJIAIHUX CIEIiali30BaHUX 3a]a4 1 MPaKTUIHUX
npo6aem npukiaaaaoi ¢izuku. (IIPH-1)

3HaTH [Tl CTajJOro pPO3BUTKY Ta MOMKJIHMBOCTI CBOE€]
npodeciiinoi chepu st X OCATHEHHS, B TOMY YHCII B
VYkpaini. (ITPH -2)

Po3yMiTH 3aKOHOMIPHOCTI PO3BUTKY MpHUKIATHOT (i3ukH, i
MiCIle B PO3BUTKY TE€XHIKH, TEXHOJIOTIH 1 CyCHJIbCTBA, Y TOMY
quci B po3B'sa3aHHi ekonoriyaux npoodiem. (ITPH -3)

3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBATH OCHOBHI TIOJIOKEHHS
3arajJpbHOl Ta TEOPETHUYHOI (I3MKH, 30KpeMa, KIAaCU4HOI,
PENATUBICTCHKOI Ta KBAHTOBOT MEXaHIK1, MEXAHIKU CYIIIIbHUX
CEpENIOBHIIl, MOJICKYJIApHOI (I3UKA Ta TEPMOIAMHAMIKH,
€JIEKTPOMArHeTU3MY, XBHJIHOBOiI Ta TE€OMETPUYHOI OINTHKH,
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10.

11.

12.

13.

14.

15

16.

17.

18.

¢b13uKHd aToMa Ta aTOMHOTO sJipa JJII BCTAHOBJICHHS, aHAIII3y,
TIIyMaueHHsI, OSCHEHHs ¥ Kiacugikamii cyTi Ta MeXaHi3MiB
pI3HOMaHITHUX (I3UYHHUX SBHII 1 TIPOIECIB JIs1 PO3B’ A3yBaHHS
CKJIQJIHUX CIIEI[iaTi30BaHMX 3a/a4 Ta MPAKTUYHHUX MPOOJIEeM 3
TeopeTnuHoi Ta mpukaaaHoi ¢izuku. (IIPH-4);

3HaTH 1 pO3YMITH EKCIEPUMEHTAIbHI OCHOBU  (Di3UKU:
aHaIi3yBaTH, ONUCYBATH, TIIYMAayUTH Ta MOSCHIOBATH OCHOBHI
EKCHepUMEHTAIbHI  MIATBEPPKEHHS  ICHYIOUMX  (DI3HYHHUX
teopiii. (IIPH-5)

3acTocoByBaTH CydacHi MaTeMaTUYHI METOIU JJIs TOOYI0BU i
aHajizy MareMaTnaHuX Mojenel pizuunux mporecis. (ITPH-6)
3acTocoByBaTH €()EKTUBHI TEXHOJIOT1], IHCTPYMEHTH Ta METOIU
€KCIIEPUMEHTAJILHOTO JTOCIIPKEHHS BJIACTHUBOCTEH PEYOBHH 1
MmaTtepiaiB, BKJIIOYAIOYM HAaHOMATepiald, NPH pPO3B’sA3aHHI
MpaKkTUYHUX TpoosieM npukinaanoi ¢pizuku. (ITPH-7)
3acTocoByBaTH (i3UYHI, MATEeMAaTUYHI Ta KOMI'IOTEpHI MoJei
JUISL TOCHIDKeHHST (PI3UYHUX SIBUI, PO3POOKH TPHIAMIB 1
HaykoeMHUX TexHouorii. (IIPH-8)

Bubupatn edexTuBHI METOIM Ta I1HCTPYMEHTalbHI 3aco0u
NPOBEICHHS AOCHIPKEHb y rany3i npukiaanoi ¢izuku. (IIPH-
9)

BinmykoByBaTi HE0OXiHY HAyKOBO-TEXHIUHY iH(pOpMaIliiO B
HAyKOBIH JIiTepaTypi, €IEKTPOHHHX 0a3ax, 1HIIMX HKEpelax,
OIIIHIOBATH HAAIMHICTh Ta peneBaHTHICTh iH(opmarii. (ITPH-
10)

KnacudixyBaru, anHamizyBaTd Ta IHTEPIPETYBaTH HAyKOBO-
TexHIYHY iH(opmMartito B ramysi npuknaanoi ¢pizuku. (IIPH-11)
Matu HaBUUKH poOOTH 13 CYYacCHOI OOYHCIIOBAIHHOIO
TEXHIKOIO, BMITH BHKOPHCTOBYBATH CTaHIApTHI ITaKETH
NPUKJIAJAHUX TPOrpaM 1 MporpaMmyBaTH Ha PiBHI, JOCTAaTHbOMY
JUISL pearizalii 4YMCceIbHUX METOJIB PO3B’SI3yBaHHS (PI3UUHUX
3a1a4, KOMIT'IOTEPHOTO MOJENIOBaHHS (I3WYHUX SBUIL 1
MpOIIECiB, BHUKOHAHHS OOYMCIIOBAIBHUX EKCIIEPUMEHTIB.
(ITPH-12)

BinbHO crinkyBaTucs 3 npodeciiiHuX MUTaHb JIEPKABHOIO Ta
aHTIHChKOI0 MOBaMH ycHO Ta muckMoBo. (ITPH-13)
[Ipe3eHTyBaTH pe3ynbTaTH AOCTIIHKEHB 1 pO3p000OK (GaxiBIsAM i
HedaxiBLsIM, apryMeHTyBatu BiacHy nosuuiroo. (IIPH-14)

. [InanyBaT # OpraHi3oByBaTH pe3yJbTaTUBHY Mpodeciiiny

TiSUTBHICTD IHAUBIMYaTbHO 1 K YIEH KOMaHIU IIpU po3poOiii Ta
peanizaiii HaykoBuX 1 mpukiagaux npoektis. (IIPH-15)
OmninroBaty (iHAHCOBI, MarepiajbHI Ta IHIII BUTpATH,
OB’ s13aH] 3 peai3aliero MPoeKTiB y cepi mpukiIaaHoi Gizukw,
CoIiaNibH1, €KOJIOTIYHI Ta 1HII MOTEHIIHI HACTIAKY peai3arii
npoekTis. (ITPH-16)

3HaTH 1 PO3yMITH CBOi I'POMAISIHCHKI IpaBa i 00OB’S3KH, SIK
YJIeHa BUTBHOTO JIEMOKPATHYHOTO CYCIIJILCTBA, MaTH HABUYKH
ix peamizauii, BincroroBanus Ta 3axucry (IIPH-17);

MaTy HaBHYKH CaMOCTIHHOTO TPUUHSATTS PIlIEHb CTOCOBHO
CBOIX OCBITHBOT TpaekTopii Ta npodeciitnoro po3sutky. (IIPH-
18)
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19. Matun 06a30Bi HaBUYKM TMPOBEJACHHS TEOPETHUYHUX Ta/abo
EKCIePUMEHTAIbHUX HAYKOBUX JOCTI/KEHb 3 OKPEMHUX

creniaabHuX po3aiTiB bi3ukw, 110 BHUKOHYIOTHCS
IHAUBITyaThbHO (AaBTOHOMHO) Ta/ab0 y CKIIaJi HAyKOBOI TPYIIH.
(ITPH-19);

20.3Hati 1 pO3yMITH OCHOBHI BHUMOTH TEXHIKM O€3MEKH IpH
MPOBEACHHI  EKCIIEPUMEHTAIBHUX  JIOCTIDKeHb, 30KpeMa
npaBuiia poOOTH 3 TIEBHUMHU BUIAaMH OONAIHAHHS Ta
peyoBMHAMH, TIpaBWia 3aXUCTy TMEpPCOHANy  Big Al
PI3HOMAaHITHUX YMHHUKIB, HEOE3MEYHHX 15 3J0POB’ Sl JIIOAUHHU.
(ITPH-20);

21.3naru, aHami3yBaTH, NMPOTHO3YBAaTH Ta OIIIHIOBAaTH OCHOBHI
€KOJIOTIYHI ~ aCmeKTH 3arajlbHOro BIUIUBY  IPOMHCIIOBO-
TEXHOJIOTIYHOT MiSJIBHOCTI JIIOJICTBA, a TaKOX OKPEMHUX
GI3BUYHMX ~ SBUIN, HAYKOBHX JIOCHI/DKCHh Ta IMPOIIECIB
(MpUpOIHUX 1 INTYYHHUX) HA HABKOJMIIHE TPUPOIHE
cepenoBuiie Ta Ha 310poB’s moauuau. (ITPH-21);

22.3Hath  Ta  PO3YMITH  HEOOXITHICTH  30€pekeHHS  Ta
NPUMHOXXEHHS ~ MOpPaJbHUX, KYJIbTYpHHUX Ta HAyKOBHX
[iHHOCTEeH 1 JocsaTHeHb cycminberBa. (ITPH-22);

23. Po3yMiTH OCHOBHI TPHUHITUIINA 30POBOTO CIIOCOOY KUTTSA Ta
BMITH 3aCTOCOBYBATH iX JJIsl MIATPUMKHU BIACHOTO 370POB’SI Ta
nparnesnatHocTti. (IIPH-23)

8 — PecypcHe 3a0e3nedeHHs peasizanii nporpamMu

Cneuundivni
XapaKTePUCTUKHU
Ka/IpOBOro
3a0e3ne4yeHHs

Kanpose 3abe3neueHHsT OCBITHBOI MPOTpaMu CKJIAJAETHCS 3
HAYKOBO-TIEIarOT1yHUX IMPAaliBHUKIB Kadeap «[IpHKIATHOI (Hi3UKH
Ta (Di3uKU TUIa3Muy, «Pi3UKU sAapa Ta BUCOKUX eHeprid imeri O.1.
Axiesepay, «MaTepiayliB  peakTopoOyayBaHHS Ta  (I3MYHHX
TEXHOJIOT1#», «MeTuIHOT (D13UKH Ta O10MEAMIHUX HAHOTEXHOJIOT 1)
HHI «®i3uxo-Texniunuit paxynprer» XHY imeni B.H. Kapasina.

[IpakTUKO-OpiIEHTOBAHUI  XapakTep OCBITHBOI MPOTrpaMu
nepeadavae MIMPOKY yyacTh (haXiBLIB-NPAKTUKIB 3 TPOBIAHUX
HaykoBux yctaHoB HAH VYxkpainu ta BucokoTexHosoriunux IT
KOMITaHI{ y BUKJIaJlaHH1 IPO(eCciiHO-Opi€EHTOBAHUX JUCIMILIIH, 1110
HiJCUIIOE CUHEPreTUYHUN 3B 30K TEOPETUYHOI Ta MPaKTUYHOI
MATOTOBKH.

95% mnpodecopchbKo-BUKIAJAIBKOIO CKIaAy MaloTh HayKOBI
CTYIIEHI Ta BUCHI 3BaHHS.

VYci  BUKIazayl — BIANOBIZAIOTH  BHMOraM, BH3HAYEHUM
JlileH31iHUMHU YMOBaMHU MPOBAKEHHS OCBITHBOI JiSUIBHOCTI.

Cneuundivni
XapaKTePUCTUKHU
MarepiajbHO-
TEeXHIYHOI0
3a0e3nevYeHH

HHI  «®i3uko-TexHiyHUi  (aKyapTeT» Ma€  YHIKAIbHY
MmatepianpHy 0a3y. JIabopaTopHi poOOTH MPOBOJATHCS B MOBHICTIO
OCHaIIeHHX JabopaTopisx Kadenpu MpUKIAIHOT Pi3UKU Ta (PI3UKH
wia3Mu: Jlaboparopii MeXaHIKM Ta MOJICKYJSIpHOi  (i3uKw,
nabopaTtopii €NeKTPUKH Ta MarHeTu3My, JabopaTtopii ONTHKHA Ta
aTOMHOI (hi3UKH, Ta00paTopii eIeKTPOHIKH.

[[ukn KOMITIOTEpHOI TIATOTOBKH MPOBOIUTHCS B JTBOX
KOMIT'IOTEPHUX KJacaxX, B SIKHX BUBYAIOTH IMAKETH PO3PaxXyHKIB
MatLab  Simulink, = Wolfram  Mathematica, Maple, Ta
03HAMOMITIOIOTECS 13 MOBaMHu rnporpamyBanHs Python, C++, R, Ta
IHIITMH.
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BukonanHs criemiagbHUX J1a0OpaTOpPHUX pPOOIT 13 smepHOT
GI3UKN TPOBOJUTHCA HA MaKeTaxX, IO BiIMOBIAAIOTH BUMOTaM
TEXHIKH Oe3MeKku, Habopax (oJbr-moriMHaviB Ta BigOMBaviB Oera-
Ta raMMa-BUIPOMIHIOBaHHSA, JO03UMETpax-pajgioMerpax Oera- Ta
raMMa-BUIIPOMIHIOBAHHS, JKepenax pamialii y 3aKpuToMY BUTIISII,
CUTHai3aTopax 3a0pyJHEHOCTI NOBEpPXHI pyK OeTa-akKTHUBHUMHU
pEYOBHHAMH, 3aCO0AMU JETEKTYBAHHSI.

JIOCHiPKeHHST CTPYKTYpH aTOMHOTO sJIpa Ta MOJAETIOBAHHS
CKJIAJTHUX SAEPHO-(PI3UIHUX MPOIECIB TPOBOSATHCS 3a JOTIOMOTOI0
KOMIT I0TE€pHOT0 imMiTaropa “Scatter” Ha 6azi mectu [IEOM Pentium
IV. — AMD Athlon, BemukuMH Cy4aCHUMHU HayKOBHMH
nporpamHumu npoaykramu takumu gx: HELIOS, DYN3D, SCALE,
MCNPX.

KypcoBi poOOTH BUKOHYIOTHCSI B HAaYKOBHX JabopaTopisx
HHI «®i3uko-TexHiuHui hakyabTET», 1€ 30CEPEIHKEHO YHIKAITbHUI
KOMIUIEKC SIEPHO-(PI3UYHOT0 YCTATKYBaHHSA: EJIEKTPOCTATHUHUM
npuckopioBad Ban ne I'paada II-410 3 eHepriero mpuCKOpEeHUX
ioHiB 10 1,7 MeB/HykJ10H, niHiiHI npuckoproBayi enekTpoHis JIITE-
6 (ma 6 MeB) 1 Enextponika-Y003 (Ha 8 MeB), cunbHOCTpYyMOBHIA
IMOYJIbCHUH TpUCKOpIOBad  enekTpoHiB “Hamis”  (iMmynbcHa
notyxHicTs mydka 10'! Bt, enepris enexrpona 1 MeB, ctpym myuxa
enektpoHiB 100 kA, TpuBamicTh iMmynbcy 70 HC), HEUTPOHHUIA
renepatop HI-150M (En = 14,1 MeB, Buxia Heiitponis - 2x10'!
H/C), IMIUIAaHTaTOp BaXKUX 10HIB ‘“Be3yBiii-32”, Hu3bKO(pOHOBA
YCTaHOBKA, YUCJICHHI CIIEKTPOMETPH 10HI3YIOUOTO
BUIIPOMIHIOBAaHHS PI3HOTO THITY Ta iHILIE YCTAaTKyBaHHS.

B kypcax mpusHaueHHMX IJIs HaBYaHHS CTYJEHTIB (Hi3UUHOMY
MaTepiasio3HaBCTBY IIPOBOATHCS Mac-CHEKTPOMETPHYHI
aQHATITUYHI JOCTIPKEHHS KOHIIEHTPAIIIHHOTO Ta 130TOMMHOTO CKIIaTy
TBEPAUX TUI 13 HU3BKOIO TEMIIEPATypOIO IUIABJICHHS 1 Tra30BHX
cepenoBuill Ha mac-criektpomerpax MI 1201B, MI 1201AT. Mac-
CHEKTPOMETPUYHY  ONEpalliiiHy [IiarHOCTUKY  TEXHOJIOTTYHHUX
MPOIIECIB 13 KOHTPOJIEM CKJIaJly Ta30BOTO CEPENIOBHUINA CTYIACHTH
BUBYAIOTh Ha 0a3i TUHAMIYHHUX Mac-criekTpoMeTpiB MX 7304 i MX
7304A. Merox Mac-CIIeKTpOMETpii BTOPMHHHUX 10HIB  JJIA
JOCITIJKEHHSI HAHOCTPYKTYp Yy HaBKOJIO TOBEpXHEBid oOmacti
TBEPJIOTO TiJIa OTIAHOBYIOThH Ha 0a31 CTATUYHOTO Mac-CIIEKTPOMETPA.
Excripec  aHami3 130TOMHOI Ta XIMIYHOI  1HIMBIAYaJTbHOCTI
HAHOCTPYKTYp Ha TIOBEPXHI TBEPAOTO TiJla BABYAIOTH HA BTOPUHHO-
emiciiiHomy mac-ciekrpomerpi MC 7201.

BuBueHHs MOJICKYJISIPHO-TUHAMIYHOT O MO/JICITIOBaHHS
OIOMOJICKYJSIPHUX CUCTEM Ta KOMII IOTEPHUX METOMIB B MEIHKO-
O10JIOTIYHMX JIOCHTI/DKCHHSIX TIPOBOJIUTHCS 3 BUKOPHCTAHHSIM
cydJacHOro obnaaHanHs: cnekrpodayopumerpiB ShimadzuRF-6000
(ShimadzuCorp., Japan) Ta Perkin Elmer LS-55 (UK) nnsa
BUMIPIOBaHHS  CHEKTpiB  ¢uayopecueHuii Ta  3D-cmekTpis
O10JIOTIYHHMX 3pa3KiB Ta CYNEPKOMII FOTEPIB 1T MOJICKYJISIPHO-
JUHAMIYHUX PO3paxyHKIB, OCHAIICHUX I'padiYHUMHU MPOLECOpPaMHU
NVIDIA GeForce, siki A03BOJISIIOTE TPOBOJUTH PO3PAXYHKHU
MIKpPOCEKYHIHOI AMHAMIKHA 610MaKpOMOJIEKYI.

[Tix yac HaBYAIBHOI MPAKTHKU CTYACHTH MAaIOTh MOMKJIMBICTh
HaOyTH HAaBMYOK HAYKOBOi pPOOOTH Ha Cy4acHOMY HayKOBO-
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TEXHOJIOTTYHOMY OOJIaHAHHI MPOBIJHUX HAYKOBHX YCTaHOB MiCTa
XapkiB: HarioHansHOro HayKOBOTO HEHTPY " XapKiBChbKU (hi3UKO-
texHiyaui iHCcTUTYT" HAHY, 30Kpema, Ha SnepHid miaKpUTUYHIN
30ipmi  «Jlkepeno HeHTpoHiB», IHCTUTYTY enekTpodi3uku Ta
pamiamiianx texnosorii HAHY, [HCTUTYTY HU3BKHUX TeMIiepaTyp
im. b.1. Bepkina HAHY.

Cneuundivni Buxopucransas BIPTYaJbHOTO HaBYAJIbHOTO cepeoBHILA
XapaKTePUCTUKH XapKiBCHKOTO HalllOHAJIBHOTO yHiBepcuTeTy iMeHi B.H. Kapasina ta
indopmauniiinoro ta aBTOPCHKUX PO3pOOOK HAYKOBO-TIEIarOr'1YHUX MPalliBHUKIB.
HABYAJIbHO-
MeTOAUYHOI0
3a0e3ne4YeHHs

9 — AkaeMiyHa MOOUIBHICTH
Hanionanbna Ha ocHOBI JBOCTOpOHHIX JOTOBOpiB MK  XapKiBCBKUM

KPeAUTHA MOOUIbHICTH

HalioHaapHUM YyHiBepcuTeToM iMeHi B.H. Kapasina Tta iHmmmm
yHIBEpCUTETaMH Y KpaiHH.

Mixnapoana
KPeAUTHA MOOUIbHICTH

Ha ocHOBI JBOCTOpOHHIX JOTOBOpiB MK  XapKiBCBKUM
HallioHaTbHUM  yHiBepcuTeTom imeni B.H. Kapasina Ta
HaBYAJILHUMHU 3aKjaJlaMyd KpaiH-mapTHepiB. 30KpeMa B paMKax
WIEHCTBA B €BpONEHMCHKUX CHUCTEMaxX SAJEPHOI Ta TEPMOSAIEPHOI
ocBitu (European Nuclear Education Network (ENEN) Ta European
Fusion Education Network (FuseNet)).

HaBuanug iHo3eMHUX
3100yBayiB BHIIOL
OCBITH

MosknuBe, micis BUBUEHHS KypCy YKpaiHCbKOi MOBU
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10 — IlepeJtik KOMIIOHEHT OCBITHBO-NIPO(eCiHHOT MporpamMmu
Ta IX JIOTiYHA NOCJIA0BHICTH

10.1. — Iepenix kommoneHT OI1

KOMHOHCHT.PI OCBiTHBO'l" nmporpamu (HaBYaIbHI KigbkicTs . dopma
Kon v/n JUCLUILTIHA, KypCOBi IPOEKTH (poboTH), . M1JICYMKOBOTO
MPaKTUKH, KBaJtiikamiiina pobora) KpeauTIB KOHTPOJIIO
1 2 3 4
0060B’s13x0Bi kKoMnoHenTu OI1
OK 1 IcTopis Ykpainu: nuButizamiitHuil BUMIp 3 eK3aMeH
OK 2 dinocodis 3 eK3aMeH
OK 3 Ino3emHa MoBa 3a paxom 12 €K3aMeH
OK 4 OcHoBu anroputMmizaiii (Bctyn 10 daxy) 3 3aITiK
OK 5 KoM’ roTepna rpadika 3 3aJTIK
OK 6.1 | Buma matematuka (Mamemamuunuii ananiz) 18 eK3aMeH
OK 6.2 | Buma maremaruka (Ananimuuna ceomempis) 4 eK3aMeH
OK 6.3 | Buma maremaruka (Buwa anreeopa) 7 eK3aMeH
OK 6.4 | Buma maremaruka (Jupepenyitini pisnanms) 6 3aITiK
OK 7 Metoan maTeMaTH4IHOI (Pi3UKH 9 €K3aMeH
OK 8 MaremaTHuHa CTaTHCTUKA, TEOPis 6 3aJiK
HWMOBIpHOCTEH
OK 9 MeTtom HaOMMIKEHUX PO3PaXYHKIB 5 €K3aMeH
OK 10.1 | 3aranpna di3zuka (Mexanixa) 10 €K3aMEeH
OK 10.2 | 3aranpHa dizuka (Moxexynsapua gizuxa) 10 eK3aMeH
OK 10.3 | 3aranpna dizuka (Erexmpuxa i macnemusm) 10 €K3aMEeH
OK 10.4 | 3aranpHa dizuka (Onmuka) 8 eK3aMeH
OK 11 ATOMHO-si7IepHa (i3uka 10 €K3aMEH
OK 12 OCHOBH €JICKTPOHIKH 3 3aJTiK
OK 13 CuioBa eNeKTpOHIKa Ta eJIEKTPOTEXHIKa 3 3aJiK
OK 14 | KBaHToBa MexaHika aTOMHO SIZICPHUX CHCTEM 6 €K3aMEH
OK 15 TepmoanHaMika 1 cTaTUCTHYHA (13HKa 4 €K3aMeH
OK 16 OcHoBY (i3UKH MIa3MU 4 eK3aMeH
OK 17 ®di3rKa BUCOKHX €Hepriit 3 eK3aMeH
OK 18 | MoBu nporpamyBaHHs 3 3aJiK
OK 19 O0’eKTHO OplEHTOBaHE MPOrpPaMyBaHHS 4 3aITiK
BOY/TOBAaHUX CHUCTEM
OK 20 OCHOBH MaTeMaTUYHUX METOIB OIITUMI3allil 3 eK3aMeH
OK 21 di3uKa AIepHUX PEaKTOPiB 4 eK3aMeH
OK 22 SAnepna 6e3meka Ta pagialiiHAN 3aXUCT 5 3aIliK
OK 23 Bukopucranns 6a3 maHux A 1H)KCHEPHUX Ta 3 3aITK
HAYKOBHUX PO3PaxyHKiB
OK 24 Marepianu siACpHUX PEAKTOPIB 3 €K3aMeH
OK 25 HapuanbHa npakTuka 5 3aJiK
OK 26 ATGCTauiﬁgnﬁ ex3ameH «[Ipuknagna izuka ta
HaHOMATEepiaJIn»
3araJbLHu# 00CAT 000B’I3KOBHUX TUCIHHUILIIH 180 xkpemutiB EKTC
BubipkoBi komnonentu OI1
BK 01.1 | 3aranbHOyHiBEpCUTETCHKHI BUOIPKOBUI 3 3aJiK
OCBITH1i KOMITIOHEHT 1
BK 01.2 | 3aranbHOyHIBEpCUTETCHKHM BUOIPKOBUI 3 3aJiK
OCBITH1Il KOMITOHEHT 2

15



BK 01.3 | 3aranpHOyHIBEpCUTETCHKUI BUOIPKOBUH 3 3aITiK
OCBITHIl KOMITOHEHT 3

BK 01.4 | Teopernuna miaroroBka 6a3oBoi 3 3aITK
3arajibHOBIMCHKOBOT IiAroTOBKH / JloMmequaHa
JIOTIOMOTa Ta MEHTAJIbHE 3]I0pOB’ 5™

BK 02 Beryn 1o moB nporpamyBanss / CydacHi 3 3aJiK
0iCHI TEXHOJIOT1]

BK 03 Beryn 1o koM’ F0TepHOTO MOACTIOBAHHS / 6 3aJIiK
OcHOBHU pOOOTOTEXHIKH

BK 04 Cuctemuuii ananis / [IpoektyBaHHs cucTeM 3 3aJTiK
00po6kH iHdopMarii

BK 05 Metoaun oOpoOku 6a3 manux / CucremHe 6 3aITK
porpaMyBaHHS Ta CTBOPEHHS MPOTPAMHUX
MIPOJTYKTIB

BK 06 CucremMu MITYYHOTO 1HTENEKTY / 6 3aJiK
Mo ienmoBaHHs CKJIAJHHUX MPOIECIB

BK 07 Texnonorii po3noaineHux cucreMm / Meroau 6 3aJiK
napajeJbHUX 00YNCIICHb

BK 08 OcHoBu KBaHTOBUX KoMI'toTepiB / KBaHToBa 6 3aJiK
AJTOPUTMI3AIIIS

BK 09 MonekyaspHO-TUHaMIYHEe MOJICTIOBaHHS 6 3aJiK
6iomonekysipaux cuctem / Komm'torepHi
METOM B MEIUKO-010JIOTTYHUX JTOCIIKEHHIX

BK 10 JleTekTopH 10HI3yIOUOTO BUIIPOMIHIOBAHHS / 6 3aJTiK
MonentoBaHHs TPOXOKEHHS 10HI3YIOUOTO
BUIPOMIHIOBAHHS KPi3b PEUOBUHY

3arajbHuil 00CST BUOIPKOBHUX M CIUILIIH 60 xpenutis EKTC

3ATAJIBHUAM OBCAT OCBITHBOI ITIPOTPAMM 240xpenutiB €CKTC

* ba3oBa 3arajqpbHOBIMCHKOBA MIATOTOBKA MPOBOAUTHCS 00OB’SI3KOBO 3 TPOMAJsTHAMH Y KpaiHu
9OJIOBIYO1 cTaTi (3KiHOYO1 cTaTi - JOOPOBUILHO), SIKI HABYAIOTHCS 32 JEHHOIO a00 AyaabHOIO
dbopmoro 3100yTTs ocBiTH. JKiHKM 3a X BHOOPOM MOXKYTh BHBYATH OJIHY 3 JUCHHUILIIH a0o

«TeopernyHa MiATOTOBKAa ©0a30BOi 3arajdbHOBIHCHKOBOI MIATOTOBKH» a0bo0

JIOTIOMOTa Ta MEHTAJILHE 3I0POB’SI».

«JlomeauuHa
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Pik HaB9aHH# 1 Pik HaB9aHHA 2

10.2. — CrpykrypHo-norigna cxema OIIl.

Pik HaB9aHHA 3

Pik HaB9aHHA 4

| THo3exHa Moea 3a gaxom

[ IHozeMHa Moea 3a paxorM (Paxy:1wm anue) |

Teopenria nidcomosxa 6as060i

- s 3a20T6HOS HIC X 0S0T NIO2OMOEKU /

) Hoyeduzia donomoxs ma
MeNMATs He 300D 06 A

[ dirocodin |

3acars HoyHigepcumemcex 1Al
sucipxosuii OK 1

Icmopia Vxpainu:
yueinizqufi i uil gUMIp

3aarsHoyHigepcumemcs Kuit
sudipxosuii OK 2

HaeuarvHa npaxmuxa

3acareHoYHigepcumemcy Kuli
eudipxosiai OK 3

Bixopucmanra oaz oaHux
017 THOCEHEePHIX Ma
HQVKO8UX PO3PAXYHKIE

3araabpHOG¢i3AIHA DiAroTOBKa

[ Amormo-rdepra disixa |

r 3azarvna pizuxa -1 - i -
| 7 — Foocmoia T — 1 | | Ocrosu erexmponixu | IIpoexmyearns cucmenm Memodu o6podku 6as
Hl Mexanixa | | [Erexmpuxa i maemusy | R A - :
5 - | Cunoeq elekmpoHixa ma f oanux / Cucmentre
LI et e s @i == | S Onm = l’ erexmpomexsixa Cucmemu wmy4Hoco NPOSPAMYEAHHA Ma
iHmenexmy/ CMEOPEHHA NPOSPAMHILX
s - , - .
Komn'oTepHa miaroroBka [ Moeunpocparpyearns | Memodu HaGAIKC eH X MbooemoearHa CRIGOHI npodyxmie
OcHoeu arcopumizaiii = PO3DAYHKIE npouecie
(ecmyn 90 daxy) R
— - opiermoeare (Bcmyn 00 koMn1omepHolo) OCHOBI KEAHM 081 MonexyarpHo-oimHariuHe
R MPOCPAMYEAHHA ModenroeanHs / OcHoelt xomn'romepie / Keanmosa MOOC0BAHHA
) PHap 8OVOOBARIX ClUCeM DOoOOm omexHixu QIzopIanMizaifia OIOMONEKVAAPHIX ClUCNIeM

Cucmemuial ananiz/

Texroa02ii po3nodinerux
cucmext / Memoou
NAPAIeTEHIUX OOHUCIeHD

MaTtemMaTHYHA DiAroTOBKAa

TeoperaeHa Ta paxoBa mMiAroTOBKA

Aoepua 6esnexa ma

| Ocroeu @izuxu naazyu |

/ Koan'tomepHri sMemoou e
MeOuxo-0i0a0CiHHIX
OOCTIONHCEHHAX

Hemexmopit i0HI3VI04020

—_——— _——— _——— A —— 7, j y . . .~ ~577
QOTQUITIRITL 3a0C1Cm 32 2
r Buwa mamemamuxa . it | Pisuxa eucoxiux enepeii | :
: B >0, | ! Keanmosa ymexarixa Dizuxa A0epHux i
1 [ uwa areopa ] g e Modemoearnz
= . — MOMH HILX ClcmeM eaxmopie .
=|Mame.wmnmmm anaiz | ' [ Queperyitni pignanna ||| [CHLAUHO AOEPHIX crcme: L 4 POX00XCEHHA 10HIZVI04020
\[Arazimusna ceoxempiz ||‘--;7-I--7-’--_-- Tepymooimamixa i Mamepiau ﬂéepﬂa‘ SUNPOMIHIOGARHA KPi3b
——— SAGHL: CICRIHCIING, CmamucmusHa Pisuxa peaxm opie De08UHY
meopiz iogipHocmet
PMemoou vamexamicinor @isuxad l [ Ocrosu riamextamirinio: emodie ovmunisauyii |

Amecmaninnnii ex3aMeH 3 nPUKIAOHOI P izuKn ma Hanomamepianie
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11. ®opma atectauii 3100yBaviB BUIIIOI OCBITH

ArTecrartisi 3100yBaviB BUIIOI OCBITH MPOBOAMTHCS IIJISIXOM aTECTALIHHOTO €K3aMEHY 3 MPHUKIaIHOT
Gi3uKM Ta HaHOMATEpiaiB Ta Iepeadadae OIIHIOBAHHS pe3yJIbTaTiB HaBYAHHS, BU3HAYCHHX CTaHIAPTOM
BUIIOT OCBITH 3a crneuiaibHicTioO “IlpumknanHa ¢isuka Ta HaHOMaTepiagn” Ta OCBITHBOIO MPOrPaAMOI0
“Kibepdiznuni simepHi TeXHOIOTIi”. ATecTallis 3M1MCHIOETECS BIAKPUTO 1 ITyOJIIYHO.

ArTecrTalrisi 3aBepIyeThCsl OTPUMAHHSAM 3100yBaueM JOKYMEHTIB JEpKaBHOTO 3pa3Ka IPO MPHUCYIKEHHS
3100yBady BHUIOI OCBITH CTyINeHs OakanaBpa 31 cremianbHOCTI «lIpukiagHa ¢i3uka Ta HaHOMATEpiaIny,
ocBiTHBO-TIpOdeciitna mporpama «KibepdizuuHi sAepHI TEXHOIOTIi».
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12.

MaTpuus BiimoBiAHOCTI MPOrPpaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM OCBIiTHHOI IpOorpaMu

OK1
OK 2
OK 3
OK 4
OK 5
OK 6.1

OK 6.2

OK 6.3

OK 6.4

OK 7

OK 8

OK 9
OK 10.1

OK 10.2

OK 10.3

OK 104

OK 11

OK 12

OK 13

OK 14

OK 15

OK 16

OK 17

OK 18

OK 19

OK 20

OK 21

OK 22

OK 23

OK 24

OK 25

OK 26

3K-1

+

3K-2

+
+

+ [+
+

+

+

+ [+
+ [+

+

3K-3

+

3K-4

|+ + [+

3K-5

[+ + [+

3K-6

+

3K-7

3K-8

3K-9

3K-10

3K-11

3K-12

3K-13

CK-1

CK-2

CK-3

CK+4

CK-5

CK-6

CK-7

CK-8

CK-9

CK-10

CK-11
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13. MaTpuus 3a6e3nedeHHs: NporpaMHux pe3yabraTiB HaB4yaHHs (IIPH) BignoBitHUMH KOMIIOHEHTaAMM OCBITHBOI POrpaMu

eI MM R RIS IR R S E R R R
BIBIE| 5|8 x| | 5B ||| 2] 2 o o 2 2 2 | 2 | 2 | 2 | 2
SIEIEE SEHEBHEEEREEEEEEEEEEEEE

IMPH-1 + + + + |+
MPH-2 |+ |+ n
MPH-3 + + + +
MPH-4 [+ ][]+ ]+ ]+ + +] |+
IIPH-5 + |+ + |+ + +] |+
IPH-6 4[]+ + 4|+ ]+ + +] |+
MPH-7 ++[+]+ Iy
ITPH-8 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+|+|F+ |+ + + |+ |+ + |+ |+
MPH-9 +]+ +|+ +
IIPH-10 + + + +
nPH-11 | [+ + n n T+
MPH-12 +|+ ++ [+ [+ |+ [+]+]+
ITPH-13 + |+ + |+ + + |+
IIPH-14 + + + + | +
IIPH-15 + |+ + |+ |+ + + |+
ITPH-16 + + + |+
IIPH-17 |+ | +
IIPH-18 + + + |+
IIPH-19 + + +
IIPH-20 + |+ + | + 4+
IIPH-21 | + + + |+ + +
IIPH-22 | + + |+
IIPH-23 + + +




