MiHICTEepCTBO OCBITH 1 HAYKH Y KpaiHU
XapkiBCcbKUi HallloHabHUH yHIBepcuTeT iMeHi B.H. Kapasina

OcBiTHBO-1IpOdeciiiHA nporpama

(ocBiTHBO-TIpO(hEciiiHa / OCBITHRO-HAYKOBA)

«KioepdiznuHi saepHi TeXHOJI0riD»

(Ha3Ba mporpamn)

[Tepmnii (0akagaBpPCHLKUIA) PIBEHb BUIIOI OCBITH

(mepimii (6akanmaBpChKUi), APYTHIA (MariCTePChKHIA), TPETil (OCBITHEO-HAYKOBHIA)

F&J’IYSB 3HAHb E HDI/IDOIIHI/IIIi HAYKH, MATCMATHKA TAa CTATUCTHUKA
(xom, Ha3Ba ranysi)

Coemanpaicth  E6 npukiagHa di3uka Ta HaHOMaTeplain

(mmdp, Ha3Ba CHENiaTbHOCTI)

3ATBEPJI’KEHO

Buenoro pagoro XapkiBCbKOr0 HallilOHAJILHOTO
yHiBepcuteTy iMeH1 B.H. Kapa3ina

“ 7 2025 poky,

npoTOKOJ Ne

Breneno B airo 3 2025/2026 H.p.
Haka3oM Bigx 7 2025 p.
Ne

[TpopexTop 3 HayKOBO-TIeAArorivHOi poOooTH
Onexcannp 'OJIOBKO

Xapkis 2025



JIMCT NNOI'O’KEHHA
OCBITHBO-NIPO(eciiiHOl MporpamMu
nepmoro (0akajJaBpcbLKOro) piBHs

«Ki0ep@izuuni ssepHi TexHoI0TII»

OcCBiTHIO IpOrpaMy poO3IIITHYTO Ta CXBAJICHO Ha:

1.1. HaykoBo-MeTOoanuHi# paai XapKiBCHKOT0 HAIlOHAJILHOTO yHiBepcuTeTy iMeHi B.H.
Kapazina
npoTokos Ne_ Bim «__ » 2025 p.

['osioBa HAyKOBO-METOIUYHOI pajiu,
[IpopekTop 3 HayKOBO-TIEAArOri4HOI pOOOTH Onekcangp 'OJIOBKO

1.2. Bueniit pagi HHI «®i3uko-TexHiyHUI QaKyaIbTeT»:
mporokoit Ne_ Bim «_» _ 2025 p.

I'onosa Buenoi pagu HHI «OTD» Cepriit JUTOBYEHKO

1.3. HaykoBo-metoauyusiit komicii HHI «®i3uko-TexHiunuii hakynbTeT:
npotokoit Ne_ Big «_» _ 2025 p.

I'onoa naykoBo-metoanynoi komicii HHI «DTdD» Vaaua TAPABAPA

1.4. Kadenpi ¢izuku siapa Ta Bucokux enepriit imeni O.1. Axieszepa:
npotokoit Ne_ Big «_» _ 2025 p.

B.o. 3aBigyBaua kadenpu HOpiit CJIIOCAPEHKO

1.5. Kadenpi npuknannoi pizuxu ta Gpizuku miazmMu
npotokod Ne_ Bim «_» _ 2025 p.
B.o. 3aBinyBaua kadenapu Irop TAPKVYIIIA

1.6. Kadenpi meauunoi ¢i3uku Ta 6i0MeTUIHUX HAHOTEXHOJIOTIH:
mporokon Ne_ Bim «_» _ 2025 p.

B.o. 3aBinyBauku xadenpu Banepis TPYCOBA

1.7. Kadenpi maTepianiB peakTopoOyayBaHHs Ta (Pi3UUHUX TEXHOJOTIH:
npotokon Ne_ Big «_» _ 2025 p.

B.o. 3aBinyBaua kadenapu Cepriit JUTOBYEHKO




IHEPEIMOBA

Po3pobero po6040r0 rpymnoro y CKIaIi:

[IpizBure, iM’s1, 10
0aTHLKOBI

HaiimenyBanHs mocaan (A1 CyMiCHUKIB —
MicCIle OCHOBHOI POOOTH, 110Ca1a)

HayxoBwii cTymiHb, BU€HE 3BaHHS,
3a SIKOI0 Ka(enporo
(cmenianpHICTIO) MPUCBOEHO

KepiBauK poOouoi
rpyIu:

Ky3Hnenon
[Munun
Enyapnosuu

Hupexrop HHI «®i3uko-TexHiuHUN
dakynerer» XHY imeni B.H. Kapazina

K.d.-M.H. 31 cemnianpHOCTI
01.04.16 — di3uka sapa,
€JIEMEHTapPHUX YaCTUHOK Ta
BHCOKHX CHEPTiH, IOIEHT 110
kadenpi ¢pizuky sapa Ta
BHCOKHX eHeprii im. O.1.
Axiesepa

Unenu pobovoi

rpymnu:
lNax Houent 3BO kadenpu ¢izuku sapata | K.d.-M.H. 31 criemianbHOCTI
AHnpii BHCOKHUX eHeprii imeHi O.1. Axiezepa 01.04.16 - ¢izuka smapa,
['ennaniioBuy HHI «®i3uxo-TexHiuHn# PaKyIbpTeT eJIEMEHTAPHUX YACTHHOK 1
XHY imeni B.H. Kapaszina BHCOKHX €HEpTii, JIOIEHT 110
Kadeapi TEOpeTUIHOT AIepHOT
(hi3UKH Ta BUIIOT MAaTEMATHKH.
Cepena Jouent 3BO xadenpu npukmagHoi K..-m.H., cT.H.C. 31
KoctsaaTun (di3ukn Ta (Hi3UKM I1a3MH, 3aCT. crenianbHOCTi 01.04.08 —
MuxkonaitoBuy mupexropa HHI «®i3uko-TexHiyHnNA ¢izuka iazmMu
¢dakynbrer» XHY imeni B.H. Kapaszina 3
HaBYaJIBHOI poOOTH
JIuToBUYEHKO IIpodecop 3BO kadenpu matepiaiis JI.TexH.H. 31 crienialbHOCTI
Cepriit peakTopoOyayBaHHS Ta (iI3UIHUX 01.04.07 — ¢izuka TBepaOTO
Bonogumuposuy TEXHOJIOT1H, B.0. 3aBilyBaya Kadeapu Tina, mpodecop no kadeapi
MaTepiajiiB peakTopoOy1yBaHHS Ta MaTepiajiB pPeakTopoOy TyBaHHS
¢i13nunnx texnonorid HHI «®i3uko- Ta (I3UYHUX TEXHOJIOT1H
TexHiuHui ¢pakynpreT» XHY imeni B.H.
Kapasina
Tpycosa [Tpodecop 3BO kadbenpu meauuHoi H.b.-m.H., npodecop 1o
Banepis ¢b13ukH Ta GloOMEIUMUHUX Kadeapi Menn4yHOT Pi3UKHU Ta
MuxaiiniBHa HaHOTEXHOJIOT1i, B.O. 3aB1lyBaYKH OloOMeIMYHNX HAaHOTEXHOJIOT1H,
kadenpu MenuuHoO1 Pi3UKHU Ta yneH-kop. HAH Ykpainu 31
oloMeanuyHux HaHoTexHosoriin HHI CreniabHOCTI «SnepHa
«Dizuko-TexHiunui pakynprer» XHY  |Meanuna dizuxa»
imeni B.H. Kapasina
I'ipka ITpodecop 3BO kadenpu npuxiaaHoi J.¢.-M.H. 31 cieniaabHOCTI
Irop ¢i3uku Ta dizukn wiazmu HHI «®izuko- |01.04.08 — ¢iszuka miazmu,
OnexcanznpoBuy texHIYHUN pakynpTeT» XHY imeni B.H. |mpodecop kadenpu 3arampHoi

Kapazina

Ta NpUKIaTHOT (PI3UKH, YJIeH-
kop. HAH VYkpainu 3i
CHEN1aIbHOCTI
«ExcnepumenTanbHa ¢izuka
IIa3MU», 3aCIyKEHUH Ais4
HAYKU 1 TEXHIKH YKpaiHH




/1o npoeKTyBaHHS OCBITHBOI POTrPaMH J0JIy4eHi:
IIpencraBHnkm podoTogaBLiB:

— Tapkyma Irop €BreniiioBu4 — B.0. TeHepaIbHOTO AUpekTopa HarionaasHOTO
HAYKOBOT'O LEHTPY «XapKiBChKUi ¢izuko-rexuiunuii incturyr» (HHL XDTI) HAH
VYkpainu, 1.¢.-M.H., npodecop, akanemik HAH Ykpainu, naypear [depkaBHoi npemii
VYkpainu B ranysi Hayku i TexHiku (2007);

— A3sapenkoB MukoJjia OuekciiioBu4 — qupextop [HeTuTyTy (hi3uKu TBEpIOTO Tija,
Matepiano3HaBcTBa i TexHomnoriid (HHL[ XDTI) HAH Ykpainu, a.¢.-m.H., mpodecop,
akanemik HAH Ykpainu, 3acinyxeHuid Jisd HayKu 1 TEXHIKA Y KpaiHu.

— JlurBuHeHKo Bosiomumup BikTopoBuu — nupekrop [HCTUTYTY enekTpodi3uky i
pamiamiiaux Texnojorii (IEPT) HAH Vkpainu, a.¢.-Mm.H., mpodecop.

IIpencraBHukm 3100yBaviB BUIIOI OCBITH:

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

— JlireinoBa CraniciiaBa CepriiBHa — 3100yBauka BUIIIOi OCBITH Ha MEPIIOMY
OCBITHBOMY piBHi, 4-Hii piK HABYaHHS;

[Tpu po3pobui [Iporpamu BpaxoBaHi BUMOTH:

1. Cranpmapty Buimoi ocBiTh mnepuioro (0akajaaBpCbKoro) piBHA, ramysi 3HaHb 10 —
«[Ipupogandi Hayku», crenianbHocTi 105 — «IlpuknanHa di3uka Ta HAHOMATEPiaIn,
3arBepakenoro Hakazom MOH Vkpainu Ne804 Bix 16.06.2020 p. 3 ypaxyBaHHSM 3MiH ,
BHeceHHnX Haka3oM MOH VYkpainu Ne 842 Big 13.06.2024 p.

2. Crpareriuni 1iai 1 Hamipu XapKiBCHKOTO HAIllOHAJIILHOTO YHIBEPCUTETY IMEHI
B.H.Kapasina g0 2030 poky.

Peuensii-Biaryxku 30BHilIHIX cTeiikxo/1epiB (32 HAsIBHOCTI):



https://uk.wikipedia.org/wiki/2002
https://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0000513
https://www.nas.gov.ua/UA/Department/Pages/default.aspx?DepartmentID=0000513

IIpo@dinb ocBITHLOI IpOrpaMu
«KioepdiznuHi ssnepHi TeXHOJIOTiI»

3i cneniaJILHOCTI

E6 — Ipukaaaua ¢iznka Ta HaHoMaTepiaaun

1 - 3araabna indopmanis

IToBHa HAa3Ba BHIOTO
HABYAJBHOI0 3aKJIaay
Ta CTPYKTYPHOIO
miapos3ainy

XapkiBchbKui HalioHanbHUH yHiBepcuTeT iMeHi B.H. Kapasina,
HaBuansHo-HaykOBHH 1HCTUTYT «D13MKO-TEXHIYHUN (PaKyIbTET)

Crtyninb BHIIIOI OCBiTH
Ta Ha3Ba KBaJiikamii

Cryminp BUIIOT OCBITH: OaKanaBp

CroemianeHicTh: E6 [Ipukiiaaga ¢i3uka Ta HaHOMaTeplaian
OcsiTHs kBawi¢ikamis: 6akagaBp NpUKIaAHOI Pi3UKH Ta
HaHoMmaTtepiamiB, Kibepdi3udHi siiepHi TEXHOJIOT11

Odiuiitna nazpa
nporpamMu

Kibepdiznuni ssamepHi TeXHOMOTTT

Tun quniiomy Ta
00csIr OCBITHBOI

Jurnnom 6akanaspa, oguanyani, 240 xpequrie €CKTC, Tepmin
HaBuyaHHA 3 poku 10 mics1iB

nporpamMu

HasBHicTh AkpenuTariiiina koMicia. YKpaina.

akpeauTauii Ceprudikar akpeauraii cnerianbaocTi HJ[ 2189530, nificauit 1o
21.07.2025

IlepenymoBu HaBuanHs 32 mporpamMoro MOXKXyTb PO3IIOYaTH 0COOU 3 TIOBHOIO

3arajibHOI0 CEpEeHbOI0 OCBITOIO 3a pe3yJbTaTaMU 30BHIIIHBOTO
HE3AJIKHOTO  OIIHIOBAHHS 3HaHb 1 BMiHb BCTYIHHKIB 3
ypaxyBaHHSM CEpeJHbOro 0ajay JOKYMEHTY IpO HOBHY 3arajlbHy
cepenHio ocBiTy. Ocobm, mo 0akar0Th HABYATHCS 32 MPOTPAMOIO,
MoJalTh cepTudikaT YKpaiHCHKOTO LIEHTPY OIIHIOBAHHS SKOCTI
OCBITM 3 MpEAMETIB, LI0 BHU3HAUEHI NpaBWJIaMU MPUHOMY 10
yHiBepcuTeTy. BinOip abiTypi€eHTIB 311HCHIOETbCS Ha KOHKYPCHIM
OCHOBI.

MOIJIMBUM TaKOX € HaBUYAHHS 31 CKOPOUYEHUM TEPMIHOM 13
BCTYIIOM Ha JIPYTHH Kypc (3 HACTYITHUM HOPMATHBHUM TEPMIHOM
HaBYaHHs) 0ci0, sKi 3700ylM OCBITHBO-KBali(iKaLIHHUA piBEHb
MOJIOAIIOTO  CHEI[iallicTa,  OCBITHBO-IPOQECIMHMI  CTYIiHb
¢axoBoro MosionuIoro OaxajiaBpa, OCBITHIM CTYyMiHb MOJIOJALIOTO
6akanaBpa - HPK 5. Ilpuitom nHa ocHoBi HPK 5 nmns 3mo00yrTs
CTyneHs OakanaBpa 3AIMCHIOETbCS 3a pe3yiabTaTaMU BCTYIHUX

BUNIpOOYBaHb, 110 BHU3HAYEHI MpaBWIaMH IpUHOMY  JI0
YHIBEpPCHUTETY.

MogBa BUKJIaJaHHSA YKpaiHCbKa MOBa

Tepmin aii ocBiTHBOI 30.06.2029 p.

NporpamMu

InTepHer-aapeca
NOCTIIHOT O
PO3MIlLICHHS OITHCY
OCBITHBOI IPOrpamMu

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

2 — Merta 0cBiTHBOI IporpamMu

Meta nporpamu

[TinroToBka (axiBiiB, SIKi Ha OCHOBI 3HaHb 3aKOHIB (I3HKH,
(bi3MYHMX SBUIL Ta MPOLECIB Y BCiX Gopmax opranizaiii marepii Ha
BCIX CTPYKTYPHHX PIBHSAX Ta B yCIX arperaTHHUX CTaHax, a TaKOX




MpUIAiB Ta METOMIB (PI3UYHUX JIOCITIKEHb, 3/IaTHI PO3B’sA3yBaTH
creniaai3oBaHi CKJIQAHI 3a/1a4i 1 IpakTU4HI MpoOieMu, OB’ sA3aHi 3
JIOCITIDKEHHAM (13MYHUX 00’ €KTIB 1 CHCTEM, MPOIIECIB 1 ABHUII Ta iX
TEXHIYHUMU 3aCTOCYBAHHSIMHU.

[TinroroBka ¢axiBmiB 3 saepHOi (i3uku Ta KiOepdi3MIHUX
CHCTEM, sKi Ha OCHOBI 3HaHb 3aKOHIB ()I3UKHM Ta 3aCTOCYBaHHS
KOMIT FOTEPHUX METOAIB TOTOBI J0 KBaji(hikoBaHOT HAyKOBO-
TEXHIYHOI poOOTH Ta BUKOHAHHS KOMIUIEKCHUX POOIT, OB’ I3aHUX
13 PO3pOOKOIO, ONTHUMI3AIlE€0 Ta OOCIYrOBYBaHHSAM CKJIAIHUX
AnepHO-(QI3UYHUX CHCTEM Yy Taiy3l MNpUKIagHoi ¢i3uKH Ta
HaHOMAaTepialiB BIAMOBITHO 10 (axoBOi OpieHTAIl].

3 — XapakTepuCTHKA OCBITHHOI MPOrpamMu

IIpenmerHa odJ1acTh ["any3s 3naub: E [Ipupognuyi Hayku, MaTeMaTHKa Ta CTATUCTHKA.
(rajaysb 3HaHb, CrenianpHicTs: E6 [Ipuknaana ¢izuka Ta HaHOMaTepiaiu.
crneniajJbHIiCTh,

cneniajizanis (3a

HAsIBHOCTI))

OpienTanist ocBiTHBOL OcsiTHBO-TIpO(ECiiiHa TMporpamMa CHpsSMOBaHA Ha HAJaHHS
nporpamMu ctyneHTam 31 crmemianbHocTi  «[Ipuknamna  ¢izuka Ta

HaHOMAaTepialn» MIMPOKOi MiATOTOBKH, IO BiAMOBIAE Cy4aCHUM
CBITOBMM BUMOTaM J10 (haxiBIIiB 3 s/IepHOT (Pi3UKH Ta KOMIT FOTEPHUX
TEXHOJIOTIH Ta mornuOmoe (yHIaMEHTAIbHI 3HAHHS 3 KBaHTOBOI
¢bi3uKku, HaHOMaTepiadiB, MPOrpaMyBaHHS Ta KOMIT IOTEPHUX
CUCTEM, CHCTEMHOT0 aHaJIi3y TOIIIO.

OcHoBHUI okyc CTilikuil pO3BUTOK SACPHUX TEXHOJOTIH € MepeayMOBOIO
OCBITHBOI IpOrpamMu CHEePreTHYHOI HEe3aJIe)KHOCTI Ta BIHCHKOBOI Oe3nexkn Ykpainm. Ha
Ta cneniasizamii TENepilHiid 4Yac 3HayHa KUIBKICTh SJIepHO-(I3UUHUX MPOLIECIB

KEepY€eTbCS, MOJENIOEThC ab0 aHa3YeThCsl 3a  JOIMOMOTOKO
Komm'toTepiB. CucTeMu, siKi BKIIOYAIOTh B ce0e K KOMIT'FOTEPHY Tak
1 (I3MYHy CKJIaJIOBl OTpUMalu Ha3By KiOepdizmunux. OCBITHS
nporpama “KiGepdi3zuuHi saepHi TeXHOJOrii” CcHpsMOBaHa Ha
MIATOTOBKY KBali(ikOBaHMX KafpiB, sIKi, 3 OJHOro OOKY,
OTPUMYIOTh 0a30Bi 3HaHHS 3 NPUKIAIHOI snepHOi ¢i3MKH, a 3
IHIIIOTO - OTPUMYIOTH KOMIIETEHIII1 HEOOXIIHI JJIA peatizalii 1ux
3HaHb B SsJIepHIA Tamy3i (eHepreTuka, MeIulLMHa, BIHCHKOBE
3aCTOCYBaHHS TOIIIO).

3n00yBaui BUIOI OCBITH OTPUMYIOTh LIIMPOKY MiJITOTOBKY, IO
BI/INOBI/Ia€ Cy4YaCHUM CBITOBUM BHUMOTaMm 10 (axiBIiB Yy
OPUPOJHUYIN ranys3i 3HaHb Ta 00’€HYE 3HaHHA 13 OOOB'SI3KOBUX
3arajlbHUX JUCHHILTIH (BKJIIOYAIOYM CHCTEMATHYHE 3arajbHE Ta
(axoBe BHBUEHHS AaHINIKWCHKOI MOBM) Ta (PyHIaMEHTAIbHOI
npodeciiiHol crnemianizamii (BHIAa MaTeMaTHKa, MPOTrpaMyBaHHS,
3arajibHa Ta MpUKJIaaHA siiepHa (i3uka). 3700yBadi BUILOI OCBITH
BIJIBIIYIOTh 3arajibHi MDK(aKyIbTETChKI AMCHUIUIIHM Ta KypCH
sepHoi Oe3neKH Ta paaialifHOro 3aXHUCTy. A TaKOXX ONAHOBYIOThH
HU3KY AUCITUIUIIH 32 BUOOPOM, 5IK1 BUIBHO OOMPAFOTH O 3aKIHUYEHHIO
TPETHOr0 KypCy HaBUaHHS.

3aBASKM HIMPOKIH Ta TIPYHTOBHIM  MDKAMCUMILTIHAPHIN
HiATOTOBIIl ~ BUITYCKHMKH  OCBITHBOI ~NpOrpaMH  OTPUMAIOTh
MOJKJIMBICTh IPAIIOBAaTH B sAEpHIN raiysi YKpaiHu, po3B'si3yBaTH
aKTyaJbHI  MPOOJIEMHM I[IbOTO  HAmpsMKy 32  JIOIOMOTOIO




KOMITFOTEPHHUX METOIIB, 3aliMaTHCS HAYKOBHUMH JOCIIDKEHHSIMH Y
MiXHapOJHUX 1 BITYUM3HSIHUX HAYKOBO-IOCIITHUX IEHTpax, Opatu
y4acTh Y po3poOI1ii CydacHOTO KiOep(i3HIHOTO Ta TEXHOJIOTIYHOTO
o0agHaHHA y BITYM3HIHUX Ta CBITOBUX (DipMax-po3pOOHUKAX.

Knwuosi cnoea: sinepHi texuonorii, kibepdizuuni cuctemu, BUIIa
MaTeMaTHKa, TpPOTrpaMyBaHHs, MOJICJIIOBaHHA Ta 00poOka
iHpopmanii, anropurMmizaumis, BOYJOBaHI CHUCTEMH, 3arajbHa Ta
snepHa ¢i3uka, MeIrdHa sjaepHa (i3uka, sepHi peakTopH, Gi3udHe
Ta pajialiifHe MaTepialo3HABCTBO, fAEpHA Ta aJbTePHATHBHA
EHEepreTrKa, sijiepHa Oe3reka, paaiaiiHui 3aXKCT.

Oco0smBoOCTI
nporpamMu

HaBuanpHuMii TU1aH 32 IPOrPaMOIO0 MICTHTh HU3KY 000B’ I3KOBUX
JUCLUTLIIH Ta AUCIUILTIH 32 BUOOPOM 3 IBOX MHKIIIB: 1. «3arambHoi
miAroToBKU», Ta 2. «IIpodeciitHoi miAroTOBKM».

HaBuanpHi JUCHUILIIHY, IO YBIMIILIA A0 OCBITHBOI IIPOTpamMH,
MOXYTh OyTH YMOBHO MO€AHaHI y Taki Ojoku: 1. 3arambHoi Ta
ryMaHiTapHOi MIATOTOBKM; 2. MaremMaTuyHol MiATOTOBKH; 3.
3aranpHO(di3muHOl miaroroBku; 4. Komm’rorepHol miarotoBku; 5.
Teopernunoi Ta ¢axoBoi miaroroBku; 6. HapyanbHa npakTuka.

Jucuurutiag 3 OJIOKIB 3arajbHOI Ta TyMaHITapHOI MiATOTOBKH,
Ta 3arajlbHO(I3MYHOT MIATOTOBKM BMKJIAQJAIOTHCA CTYAEHTaM
OPOTSTOM TEPIIMX TPhOX pOKiB HaB4aHHSA. Kowmm'iorepHa Ta
MaTeMaTH4Ha MiATOTOBKA TPUBA€E HPOTITOM YCbOI'O TEPMIHY
BUKOHAHHSI OCBITHBOI Nporpamu. JMCIUIUIIHU 3 TEOPETUYHOI Ta
¢daxoBoi MIATOTOBKM BHBUYAIOTBCA y 5-8 cemectpax. Bubipkosi
CHeIiaIbHI TUCIUIUTIHA (haxoBO1 MiArOTOBKU BUBYAIOTHCS Ha 4 pOITi
HaBYaHHs. 3700yBaul BUINOI OCBITU BUIbHO OOMPalOTh BHOIPKOBI
JUCLUIUIIHA TICAS HABYAJbHOI MpPAKTUKU B 7  CcEeMecTpi.
MixdakynpTeTcbki TUCHMIUTIHM CTYyIE€HTH oOuparoTh Ha 2 Ta 3
Kypcax.

Jlo BHKIagaHHA 3arajbHUX Ta CHEIIaJbHUX JUCLMILIIH
3aJIy4eHO MPOBIIHUX HAYKOBLIB, K1 MPaLOlOTh Y cdepl cydacHol
NPUKIIAJHOI AAEpHOI HAyKH Ta (PaxiBIiB-eKCIEPTIB, SIKI MPAILIOIOTh
B BHUCOKOTEeXHOJIOT1YHUX rany3sax. Cepen Hux akanemiku HAHY,
JaypeaTH JepXKaBHMX Ta akaJeMIYHHUX TMpeMii, NpeacTaBHUKU
migepiB chepu iHGOPMAMIMHUX TEXHOJOTIH. 3MICT JAUCIUTUIIH
(axoBoi MIArOTOBKU PO3pPOOJIEHO 3 METOI0 BpaxyBaHHs MOOaXKaHb
YHCJICHHUX 3aMOBHUKIB — TPEICTaBHUKIB HAYKOBUX YCTaHOB Ta
AEPHUX BHMCOKOTEXHOJIOTIYHMX MIANPHEMCTB, a Takox [T
KoMMaHii. /1o BUKJIaJaHHS TUCHUIUTIH KOMIT I0TEPHOI, TEOPETUYHOT
Ta (paxoBOi MIATOTOBKM 3ay4€HO MOJOJMX BYEHUX 3 JIOCBIIOM
pPO3pOOKM 1 BHPOBAKCHHS CKJIAIHUX aHATITHYHUX CHCTEM,
MPOTHOCTUYHUX MOJIENEH 1 CHCTEM KepyBaHHSI.

[IpakTuHy  TIATOTOBKY  3/100yBadi BUIIOI  OCBITH
IPOXOJAUTUMYTh Y MPOBITHUX HAYKOBO-AOCIIIHUX HEHTpax, TaKuX
gk HamionanbHuii HaykoBUH IIeHTp «XapKiBCbKHM  (hi3uKO-
texHiyHUH iHCTUTYT» HAH VYkpainu, ®i3uko-TeXHIYHUN 1HCTUTYT
Hu3bkux temneparyp iM. b.I. Bepkina HAH VYkpainu, HaykoBo-
TEXHOJIOTIYHUN KoMIuleke «IHcTuTyT MoHOkpuctaniey HAH
Vkpainu Ta IHIIUX (axoBUX YCTAaHOBAX sAEPHOro MpoduIro, SKi
3aliMalOTbCsl  PO3pPOOKOI0  HOBUX  KiOEp(I3WYHHX  METOJIB
nocmipkeHb. CTyJIeHTH CTapIIdX KypciB MaTUMYTh MOXIIHBICTh




Opati y4yacTh Yy BHKOHaHHI HAyKOBO-JIOCHIHMX poOOIT 3a
MDKHapOJAHMMH TpPaHTaMHU, Ta 3a JEpPKaBHUMH 3aMOBIECHHSIMU
MiHicTepcTBa OCBITH 1 HayKH YKpaiHHW, sSKi MPOBOJSATH HAYKOBIII
HHI «®i3uko-TexHIYHu# QaKyIbTeT.

4 — IlpuaaTHicTh BUIYCKHMKIB /10 NPaLeBJIalITyBAHHS

Ta MNOAAJbBIIOT0 HABYAHHA

IpunatHicTs 10
npaneBJamITyBaHHA

Po0oui Micisi B HAYKOBHX LIEHTPaX Ta BHCOKOTEXHOJIOTTYHHX
IT-koMnaHiAX, MATPHUEMCTBAX EHEPreTHYHOIO Ta OE3MEKOBOTO
CEKTOpYy, 3aKiajax MeIu4yHoi Tamy3i, HAyKOBO-JOCIITHIX
iHctutyTax HAH Vkpainu, HaBuanpHuX 3akiaagax MOH Ykpainu.

bakanaBp 3 kiOep(}i3uUHUX SOECPHUX TEXHOJIOTIH € (paxiBieM,
MIJTOTOBJIEHUM JI0 KBali(hikoBaHOT TEXHIYHOI Ta TEPBUHHOI
aHATITUYHOI poOOTH MOB’S3aHOT 13 3aCTOCYBAaHHSM 3HAHb Yy Taly3i
HE TUIbKU SIIEPHUX a M IHIIMX JTOTUYHUX HAYKOEMHHUX TEXHOJIOTIH.
Bim Moxe 3amydaTucs [0 BHUKOHAHHS CICiadbHUX poOIT,
MOB’SI3aHUX 3 CHEPreTUYHOI OE3MeKOK Ta  IMiJABUIIECHHSIM
obopono3aarHocti Kpainu.

Bunycknuk-06akangaBp MiIrOTOBICHUNA 1O poOOTH HA MOcaaax
IHXeHepa, JTOCIITHUKA, Oleparopa Ta iHCHEKTopa 3 eKCIuTyaTarlil
AEPHUX  TEXHOJOTri Ha MPOMUCIOBHX Ta BHUPOOHHYHUX
MIIIPUEMCTBAX 3aTyYSHHUX JIO SIEPHO MATMBHOTO IUKIY YKpaiHu;
JaTa-aHaITHKA, TECTyBaJbHUKA abo pPO3pOoOHHKA y
BHUCOKOTEXHOJIOTIYHNX [T-KoMmaHisiXx, HaykoBoro abo HayKOBO-
negaroriyHoro mpariBHuka 3aknaaie MOH ta HAH VYkpainw,
MpAIOBAaTH HA KEPIBHUX MMOCAAaX B MiApO3aiiax.

3rigHo 3 HamioHanbHUM Kiacudikaropom mnpodeciii K
003:2010 ¢axiBui, 5Kl 3100yIH OCBITY 3a OCBITHBOIO IIPOIPaMOI0
«KibepdizuuHi sAepHI TEXHOJOrI», 31aTHI BUKOHYBAaTH HAaCTYIIHI
npodeciiiii podotu: 21 — Ilpodecionanun B ramy3i (Qi3UYHHX,
MaTeMaTHYHUX Ta TeXHIYHUX Hayk; 2131 — [Ipodecionanu B ramysi
obuncmoBanbHUX cucteM; 3121 —Texniku-mporpamictu; 2139 —
[Tpodecionanu B iHMMX ramy3six OOYHCIEHBb (KOMIT'IOTEpHU3allii);
3111 - JlaGopaHTH Ta TEXHIKH, IOB’s3aHI 3 XIMIYHUMH Ta
dbi3uunuMu qocaimkeHHaMu; 3119 — [ami TexHivHI (axiBii B ramysi
(G13MYHUX HAayK Ta TEXHIKU.

Ilogaabuie HABYAHHSA

bakanaBpu mnpuxiagHoi (i3ukH, sKi 37100yaM  OCBITY 3a
HaByalibHOIO nporpamoro «IIpuxmnagna disuka», 3a yMoB HaOyTTs
BIJIMOBIAHOTO JIOCBiy, MOXYTh aJamnTyBaTUCS JO HampsMiB
CyMDKHOI TpodeciiiHoi IISIbHOCTI, a TAaKOXX MAaloTh IpaBO Ha
300yTTs OCBITH 32 JPYTrUM (MaricTepcbKiM) piBHEM BHILOI OCBITH
Ta MOXYTh HaOyBaTH JOJAaTKOB1 KBai(ikaiii B CHCTEMi OCBITH
JIOPOCIIHX.

5- Bmc.naz]amm Ta OIIiHIOBaHHﬂ

Bukiaananus ta
HABYAHHSA

3acTOCOBYIOTbCA HOBITHI KOMOIHOBaHI OHJIaiH Ta odaitH
TEXHOJIOTIT BUKJaJaHHSI. BHKOPHCTOBYIOTHCS CydacHI CHCTEMH
KepyBaHHS HAaBUAHHIM. 3aHATTS TPOBOISATHCS Yy BUTIISL JIEKITiH,
7a00paTOPHUX Ta MPAKTUYHHUX 3aHATh, CEMIHAPCHKUX OOTOBOPEHB,
(bakynbTaTUBIB TOILO.

OcBiTHS mporpaMa IMIIJIEMEHTYE CTYJCHTOLICHTPOBAaHE Ta
NPaKTUKO-OPIEHTOBaHE HAaBYaHHA. BUKIagaHHS MPOBOIUTHCS
0a30B0 HaykoBo-nefaroriyHuMu npaniBaukamu HHI “@i3uko-




TexHIYHUN  (akympTer” 13 3ally4CHHSIM  TIPEACTaBHUKIB
pPOOOTOIABIIIB Ta CHIBPOOITHUKIB IHIIUX YCTaHOB-3aMOBHHKIB.

Ilepenbauena TakoX camocTiiiHa poOOoTa Ha  OCHOBI
MiJPYYHUKIB, HABYAIBHHUX IIOCIOHMKIB Ta KOHCIEKTIB JICKIIii,
KOHCYJIbTAIll 13 BHWKJIaJadyaMH, JOCTIIKCHHS B J1abopaTopisx,
MiroTOoBKa OaKalaBpChKO1 KBai(iKamiiftHOT poOOTH.

OuinrBaHus

ITuceMOBI Ta ycHI e€K3aMeHH, J1abopaTopHi 3BITH, MOTOYHUU
KOHTPOJIb, 3aXUCT KYPCOBUX pOOIT, YCHI Mpe3eHTallii, aTecTaiiiHui
€K3aMeH 3 MPUKIIATHOT (PI3UKH Ta HAHOTEXHOJIOTIH.

O1iHKOO MiICYMKOBOTO CEMECTPOBOI'O KOHTPOJIIO € cyma OaiB,
HaOpaHuX 3100yBayeM BHILOI OCBITU MPOTATOM CEMECTPY IpHU
BUKOHAaHHI KOHTPOJBHUX 3aXOiB, MependadeHux MpOorpaMoro
HaBYaJIbHOT JUCHUILTIHKA (ITPAKTUKH) Ta OaniB, HAOpaHUX HUM IIPH
CKJIaJlaHHI CEMECTPOBOTO €K3aMeHY (BHKOHAHHI ITiJICYMKOBOi
3a1iKOBO1 poOoTH). MakcuMainbHa cyma 0alliB, Ky MOXe HaOpaTu
3100yBad BHIIOI OCBITH NpPU MIJCYMKOBOMY  CEMECTPOBOMY
KoHTpomi, ckimagae 100. OmiHioBaHHsS  BigOyBaeThCs — 3a
JIBOPIBHEBOIO, 200 YOTHPHUPIBHEBOIO MIKAJIAMH.

JIBopiBHeBa: 0-49 — «He 3apaxoBano», 50-100 — «3apaxoBaHOY.

Yorupupisuesa: 0-49 — «He3a10BUTEHOY, 50-69 — «3a70BUTEHOY,
70-89 — «o0per, 90-100 — «BiAMIHHOY.

6 — IIporpamMHi KOMNIETEHTHOCTI

InTerpanbna
KOMIIETEHTHICTh

3naTHICTh PO3B’SA3YBaTH CKIIAIHI CIelialli3oBaHl 3ajadi Ta
NPaKTUYHI MPOOIeMHU NpUKIanHOi (PI3UKK Ta HAHOMATEpialiB, IO
nependayvae 3aCTOCYBaHHS Teopiil Ta MeToliB (i3UKH, MATEMATUKU
Ta IMKeHepil W  XapakTepu3yeTbCs  KOMIUIGKCHICTIO  Ta
HEBU3HAYCHICTIO YMOB.

3arajbHi
KOMIIETEHTHOCTI

3K-1 - 3gaTHiCTh 3aCTOCOBYBATH 3HAHHS y PAKTUYHUX CUTYAI[IsIX.

3K-2 - 3HaHHS Ta pO3yMiHHS MpPEeIMETHOI 00JacTi Ta PO3yMiHHSA
npodeciiHOT AISTBHOCTI.

3K-3 - 31aTHICT CHIKYBaTHUCS JAEP>KaBHOIO MOBOIO SK YCHO, TaK i
MUCHMOBO.

3K-4 - 31aTHICTh CHIJIKYBaTHCS IHO3€MHOIO MOBOIO.

3K-5 - HaBuuky BUKOpUCTAaHHS 1HPOPMAIIHHUX 1 KOMYHIKallIHHUX
TEXHOJIOT1H.

3K-6 - 3marHicTh O MPOBENCHHS IOCIIIHKCHb HA BIAMOBITHOMY
piBHI.

3K-7 - 3natHicTh 10 NOLIYKY, 0OpOOJIeHHs Ta aHai3y 1HQopMarii 3
PI3HUX JKEpe.

3K-8 - HaBuuky Mi>KOCOOHUCTICHOT B3a€MO/III.

3K-9 - 3gaTHicTh MpamoBaTH aBTOHOMHO.

3K-10 - HaBuuku 3xaificHeHHS O€311€YHOl MiSIIIBHOCTI.

3K-11 - 3naTHicTh peani3yBaTu CBOi mpaBa i 00OB’S3KH SIK WieHa
CyCHUIbCTBA, YCBIJIOMJIIOBATH IIIHHOCTI TPOMAASHCHKOTO
(BUTBHOTO EMOKPATUYHOI'0) CYCIUJIBCTBA Ta HEOOXITHICTD
Horo crajoro po3BUTKY, BEPXOBEHCTBa IIpaBa, MpaB 1
CBOOO/I JIFOJJMHM 1 TPOMAISIHUHA B YKpaiHi.

3K-12 - 3pathicTe 30epiraTh Ta TPUMHOXKYBAaTH MOpaJbHi,
KYJIBTYpHIi, HAYKOBI1 I[IHHOCTI 1 JIOCSTHEHHsI CYCIJILCTBA Ha
OCHOBI PO3yMIHHS 1CTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY
npeaMeTHoi o0nacTi, i1 Miclsl y 3arajibHill CUCTeMi 3HaHb
PO MPUPOAY 1 CYCHIIBLCTBO Ta Y PO3BUTKY CYCIUIBCTBA,




TEXHIKM 1 TEXHOJOTid, BUKOPHUCTOBYBATH PI3HI BHIU Ta
dbopmMH pyXOBOi aKTMBHOCTI JJIs1 aKTUBHOTO BIAMOYMHKY Ta
BEJICHHS 3JI0POBOTO CIIOCOOY KHTTHI.

3K-13 - 3naTHICTh yXBaJIOBAaTH PILICHHS Ta AiSITH, JOTPUMYIOUYHUCH
MPUHITUITY HEMTPUITYCTUMOCTI KOPYIIIii Ta OYb-AKUX 1HITHUX
IpOsIBiB HEOOPOUYECHOCTI.

CnenianbHi (paxosi,
npeaMeTHi)
koMmieTeHTHOCTI (CK)

CK-1 - 3parnicTeh OpaTu ydacTh y IUTaHYBaHHI Ta BHUKOHAaHHI
HAYKOBUX Ta HAYKOBO-TEXHIYHUX MPOEKTIB.

CK-2 - 3parHicth OpaTu yd4acTh Yy IUIaHYBaHHI 1 BHUKOHaHHI
eKCTIIEpUMEHTIB Ta nabopaTOpHHUX JOCITIJIKEHb
BJIaCTUBOCTEH (I3UYHUX cHUCTeM, (I3UYHUX SBUIL 1
polIeciB, 0OpOOJICHHI i Mpe3eHTallii iXHIX pe3yabTaTiB.

CK-3 - 3parmicte OpaTd  yd4acTb |y  BHUTOTOBIICHHI
EKCIIEPUMEHTATBHUX 3Pa3KiB, IHIINX 00'€KTIB JTOCIIKCHHSI.

CK-4 - 3patHicTh OpaTd y4acTh y BIPOBAPKEHHI pPe3yJIbTaTiB
JOCITIPKEHb Ta pO3pO0OK.

CK-5 - 3p1aTHICTh A0 MOCTIMHOTO PO3BUTKY KOMIIETEHTHOCTEH Yy
chepi mpuknaaHoi (i3uKH, IHXKEHepii Ta KOMI IOTEPHHX
TEXHOJIOTIH.

CK-6 - 31aTHICTh BUKOPHUCTOBYBATH CyYacHI TEOPETHYHI YSBICHHS
B rany3i ¢i3uKu A7 aHanizy Gi3HuHUX CUCTEM.

CK-7 - 31aTHiCTh BUKOPUCTOBYBATH METOH 1 3aCOOH TEOPETHUHOTO
JMOCHIPKeHHS Ta MaTeMaTUYHOrOo  MOJCNIOBaHHS B
npodeciifHiil AisUTBHOCTI.

CK-8 - 3marHicTh mpaioBaTd B KOJIEKTHBaX BUKOHABIIB, Y TOMY
YHCIT B MDKAMCIUIUTIHAPHUX POCKTAX.

CK-9 - 3parHicTh mpalioBaTH i3 HAyKOBUM OOJIaJHaHHSIM Ta
BHUMIPIOBAJILHUMH MpUJIaZaMH, 0OpoOJIATH Ta aHali3yBaTH
pPE3yNbTaTH JAOCHTIKEHb.

CK-10 - 3parHicTh BUKOHYBaTH OOYHCIIOBAIBbHI E€KCIIEPHMEHTH,
BUKOPUCTOBYBAaTH YHWCEIbHI METOAHM ISl PO3B’sS3yBaHHS
¢G131YHUX 3a/1a4 1 MOJIETIOBAHHS (PI3UYHUX CHCTEM.

CK-11 - Po3BuHYyTe BiI4yTTS OCOOHMCTOI BIAMOBiNAIBHOCTI 3a
JIOCTOBIPHICTh PE3yJbTaTIB JOCIIKEHb Ta JOTPUMAHHS
OPUHIUIIB  aKaJeMiyHoi  J00pOYECHOCTI  pa3oM 3
MpoQeCiiHOI0 THYYKICTIO. YCBIIOMJICHHS MpodeciifHmX
ETHYHUX aCMEKTiB (Pi3UYHUX JOCITIIKEHb.

7/ — IlporpamHi pe3y/ibTaTH HABYAHHS

IIporpamni
pe3yJIbTaTH HABYAHHA

1. 3Hatu 1 po3yMiTH cy4acHy (i3UKy Ha PiBHI, 1OCTaTHBOMY JIJIst
PO3B’sI3aHHS CKJIAJHUX CIELIaTi30BaHUX 3a7ay 1 MPAaKTUYHUX
npobaem npukiaaaoi ¢gizuku. (IMMPH-1)

2. 3HaTH [Tl CTaJOro pO3BUTKY Ta MOMJIHMBOCTI CBOE€T
npodeciiiHol cepu g iX MOCATHEHHS, B TOMY YHCII B
VYkpaini. (ITPH -2)

3. Po3ymiT 3aKOHOMIPHOCTI PO3BHTKY NpuKIanHoi (i3uku, ii
MiCII€ B PO3BUTKY TE€XHIKH, TEXHOJIOT1H 1 CyCHUIbCTBA, Y TOMY
4uCIli B po3B's3aHHi ekonoriynux npoodnem. (ITPH -3)

4. 3HaTH, pO3YMITH Ta BMITH 3aCTOCOBYBAaTH OCHOBHI ITOJIOKEHHS
3arajibHOi Ta TEOpeTHYHOi (i3UKH, 30KpeMma, KIACHYHO,
PENATHUBICTCHKOI Ta KBAHTOBOI MEXaHIKH, MEXaHIKH CYHUIbHUX
CepeIoBUIN, MOJIEKYJISIPHOI (PI3UKKM Ta TEPMOJUHAMIKH,
€JIEKTPOMArHeTU3MY, XBHJIBOBOI Ta TE€OMETPUYHOI OITHKH,
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10.

11.

12.

13.

14.

15.

16.

17.

18.

¢Gi3uKM aToMa Ta aTOMHOTO sJipa JJIi BCTAHOBIICHHSI, aHAJI3Y,
TIIyMaueHHs, TOSCHEHHS W Kiacugikauii cyTi Ta MexaHi3MiB
PI3HOMAaHITHUX (PI3UYHUX SBHIIL 1 TPOIIECIB TSl O3B’ SI3yBaHHS
CKJIaJHUX CIIeIiali30BaHUX 3a7ad Ta MPAKTUYHHUX IpolieM 3
TeopeTHyHOI Ta nmpukaaanoi ¢izuku. (IIPH-4);

3HaTH 1 pO3YMITH EKCIEPUMEHTAIbHI OCHOBH  (Pi3UKH:
aHaJli3yBaTH, ONUCYBATH, TIIyMAYUTH Ta MOSCHIOBAaTH OCHOBHI
eKCTIIEPUMEHTAIbHI ~ MIATBEPKEHHS  ICHYIOUMX  (i3MYHHX
teopiit. (IIPH-5)

3acTocoByBaTH CydacHi MaTeMaTHYHI METOU JJIs MOOYA0BU i
aHaJi3y MaTeMaTHYHUX Moesei ¢isuunux npouecis. (ITPH-6)
3acTocoByBaTH e()EKTUBHI TEXHOJIOT11, IHCTPYMEHTH Ta METOIN
EKCIIEPUMEHTAIBHOTO JJOCIIJKEHHSI BJIAaCTUBOCTEH PEYOBMH 1
MarepiaiB, BKJIIOYAIOYM HaHOMATepialu, MpH pPO3B’s3aHHI
NpakTHYHKX 1poOsieM npukiagHol ¢pizuku. (ITIPH-7)
3acrocoByBatu (hi3WdHI, MATEMAaTUYHI Ta KOMITHOTEPHI MO
JUIS TOCHIDKeHHST (DI3MYHUX SBUI, PO3POOKH MPHIAMIB 1
HaykoeMHuX TexHoJjorid. (IIPH-8)

Bubupatu edexkTuBHI MeTOAM Ta I1HCTpYMEHTalbHI 3acolu
IPOBEICHHS JOCIIPKEHB y rany3i npukiaaanoi ¢izuku. (IIPH-
9)

BimmykoByBaTH HE0OXiITHY HayKOBO-TEXHIYHY iH(opMaIiio B
HAYKOBIM JiTEepaTypi, €JIEKTPOHHUX 0a3zax, HIIUX JKepemax,
OLIIHIOBATH HAJIWHICTH Ta peneBaHTHICTH iHPopmanii. (ITPH-
10)

KnacudikyBatu, anamizyBaTH Ta iHTEpHpPETYBaTH HAYKOBO-
TexHiuHy iH(opMalifo B raaysi npukiaanoi ¢izuku. (IIPH-11)
Matu HaBHYKH pOOOTH 13 CYYacHOI OOYHUCIIOBAIBHOIO
TEXHIKOIO, BMITH BHUKOPHUCTOBYBAaTH CTAaHJApTHI MaKeTH
MPUKIAHUX TIpOrpaM 1 IporpaMyBaTH Ha piBHI, JOCTaTHbOMY
JUId peani3auii 4McelbHUX METOJIB pO3B’sI3yBaHHS (PI3UUHHUX
3a/1a4, KOMIT'IOTEpPHOTO MOJCIIOBaHHS (DI3MYHUX SIBHII 1
IpOIeCiB, BUKOHAHHSA OOYHCIIIOBAIBHUX EKCIEPUMEHTIB.
(ITPH-12)

BinsHO crninkyBaTHcs 3 npodeciiHuX MUTaHb JIEP’KaBHOKO Ta
AHMITIHCHKOI MOBaMH ycHO Ta icbMoBo. (ITPH-13)
[Ipe3eHTyBaTH pe3yabTaTH JOCIIIHKEHD 1 PO3p0OOK (haxiBIsAM 1
HedaxiBIisM, apryMeHTyBatH BiacHy nosuiito. (IIPH-14)
[TnanyBatu ¥ oOpraHi3oByBaTH pe3yJIbTaTHBHY MpodeciiiHy
JISITBHICTD 1HIUBIAYATBHO 1 K YJIEH KOMaHIU TIpU po3poOIli Ta
peaizanii HaykoBuX i1 npukiaanux npoektis. (ITPH-15)
OuiHtoBatu (piHAHCOBI, MaTepialbHI Ta IHIII BUTPATH,
OB s13aH1 3 peastizali€ero MpoeKTiB y chepi NpuKIaaHoi (Gi3ukH,
CoIliaTbH1, €KOJIOT1YHI Ta 1HIII MOTEHIIHHI HACTIIKHA peari3arii
npoekTis. (ITPH-16)

3HaTH 1 PO3yMITH CBOi T'POMAJSHCHKI IpaBa 1 000B’S3KH, SIK
YJieHa BUIBHOTO JEMOKPATUYHOTO CYCHIIbCTBA, MATH HABUYKU
ix peaizarii, BincroroBanus Ta 3axucty (IIPH-17);

Martu HaBHYKHM CaMOCTIHHOTO HPUHHATTA PIIEHb CTOCOBHO
CBOIX OCBITHBOI TpaekTopii Ta mpodeciiinoro po3sutky. (IIPH-
18)
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19. Matu 06a30BI HaBHYKH TIPOBEICHHS TEOPETUYHUX Ta/abo
CKCIICPUMCHTAJIbHUX HAYKOBHX l[OCJ'IiI[)KeHB 3  OKpCMHUX

CIeHiaIbHUX  po3AUTB  (GI3UKH, 10  BUKOHYIOTHCS
IHAMBIAYaIEHO (ABTOHOMHO) Ta/ab0 y CKJIa/i HayKOBOi TPYIIH.
(ITPH-19);

20. 3Hat 1 pO3YMITH OCHOBHI BHUMOTHM TEXHIKM O€3MEKH MpU
IPOBE/ICHHI  EKCHEPUMEHTAJIbHUX  JOCIIKEHb, 30KpeMa
npaBuia poOOTH 3 TEBHUMM BHAAMH OOJaJHAHHS Ta
peyoBMHAaMH, IpaBWIa  3aXUCTy MepcoHalmy Big il
PI3HOMAaHITHUX YMHHUKIB, HEOE3MEUHUX /IS 37J0POB’ S JIFOTUHH.
(ITPH-20);

21. 3naru, aHali3yBaTH, MPOTHO3YBAaTH Ta OIIHIOBATH OCHOBHI
€KOJIOTIYHI ~ aCHEeKTH 3arajbHOro BIUIMBY IIPOMHCIIOBO-
TEXHOJIOTIYHOT JiSTIBHOCTI JIIOJCTBA, a TaKOX OKPEMHUX
GIBUYHMX ~ SBUIN, HAYKOBUX JIOCHI/DKEHb Ta IIPOIIECIB
(mpupomHUX 1 INTYyYHHUX) HA HABKOJMIIHE TPHUPOJIHE
cepenosuiile Ta Ha 310poB’s moauan. (ITPH-21);

22.3Hati Ta  pPO3YyMITH  HEOOXIgHICTH  30€peKeHHS  Ta
OPUMHOXKEHHS ~ MOpAJbHUX, KYJIbTYpHHUX Ta HayKOBHX
[IHHOCTEH 1 jocsrHeHb cycrinbeTa. (IIPH-22);

23. Po3yMiTH OCHOBHI MPUHIUIIU 3I0POBOTO CHOCOOY XKUTTS Ta
BMITH 3aCTOCOBYBATH iX JUIsl IMiITPUMKHU BIACHOTO 3/I0POB’S Ta
npanesgaraocti. (ITPH-23)

8 — PecypcHe 3a0e3neueHHsi peajizanii mporpamMu

Crneungivni
XapaKTePUCTUKH
Ka/JpoOBOTo
3a0e3meueHHs

Kanpose 3a0e3nedyeHHss OCBITHBOI HPOTrpaMM CKIIAJAETHCS 3
HAYKOBO-TIEIarOT1YHUX MPAILiBHUKIB Kadeap «IPUKIATHOI (Hi3uKH
Ta (I3UKU TUIa3Mu», «(Di3UKU Aapa Ta BUCOKUX eHeprid imeHi O.L
Axiesepa», «MarepiajiiB peakTOpoOyqyBaHHS Ta  (PI3UYHUX
TEXHOJIOT1», «MeUUHOI (i3UKU Ta G10METUYHUX HAHOTEXHOIOT1H»
HHI «®i3uxo-Trexniunuit pakynpsrer» XHY imeni B.H. Kapasina.

ITpakTHKO-Opi€EHTOBaHUII ~ XapakTep OCBITHbOI MPOrpaMu
nependavae IUPOKY y4yacTh (PaxiBLIB-NPAKTUKIB 3 MPOBIIHHUX
HaykoBux ycraHoB HAH VYkpainu Ta BucokotexHoioriunux IT
KOMIIaH1} y BUKJIa/laHH1 Tpo¢eciiiHO-0pIEHTOBAHUX JAUCLUILTIH, 1110
HiJICUIIOE CUHEPreTUYHUIN 3B’S30K TEOPETUYHOI Ta MPaKTUYHOI
MM ATOTOBKH.

95% mnpodecopcbko-BUKIATAIBKOTO CKIaAy MaloTh HayKOBi
CTyTEHI Ta BYCHI 3BaHHS.

Veci  BUKIAZadli  BIANOBIZAIOTH  BHMOIaM, BH3HAYEHUM
Jlinen3iiHUMU yMOBaMU NPOBAIKEHHS OCBITHBOI JISIBHOCTI.

Crnenndgiuni
XapaKTePUCTUKHU
MaTepiaJibHO-
TeXHIYHOr0
3a0e3meueHHs

HHI «®i3uko-TexHiuHMi  (akyabTeT» Ma€  YyHIKaJIbHY
MarepianbpHy 0a3y. JJaboparopHi poOOTH TPOBOJATHCS B TTOBHICTIO
OCHAIIeHUX JIaboparopisx Kadeapu MpuKIaaHOT Gi3UKH Ta Hi3UKH
1asMu:  J1abopaTopii MeXaHIKM Ta MOJIEKYJISIpHOI  (I3UKH,
nabopaTopii elIeKTPUKH Ta MarHeTu3My, J1aboparopii ONTHKH Ta
aTOMHOI1 (13UKH, 1a00paTOpii ETEKTPOHIKH.

[Mukn KoM 'IOTEepHOi MIATOTOBKM MPOBOJUTHCA B JIBOX
KOMIT IOTEPHUX KJIacaX, B SIKHX BHBYAIOTh MAKETH PO3PAXYHKIB
MatLab  Simulink, = Wolfram  Mathematica, Maple, Ta
03HANOMITIOIOTHCS 13 MOBamH nporpamyBaHHs Python, C++, R, Ta
IHIIUMU.
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BukonanHs criemiaqbHUX J1a0OpaTOpHUX poOOIT 13 smepHOT
GI3MKU TPOBOJIUTHCS HA MakKeTaX, MIO BiAMNOBIAAIOTH BUMOTaM
TEeXHIKM Oe3MeKu, Habopax (oJpr-nmoriMHaviB Ta BigOMBaviB Oera-
Ta TaMMa-BUIIPOMIHIOBAHHS, I03UMETpax-pajioMerpax Oera- Ta
raMma-BUIIPOMIHIOBaHHS, JDKEpEIax pajiaiii y 3aKpUTOMY BHTJISII,
CHUTHaNi3aTopax 3a0pyJHEHOCTI TOBEpXHI pyK OeTa-aKTHBHUMHU
pedyoBHHAMHU, 3aCO0aMH J1€TEKTyBaHHS.

JloCHiDKeHHST CTPYKTYpPH aTOMHOIO s1pa Ta MOJEITIOBaHHA
CKJIQJIHUX SEPHO-(PI3UYHUX MPOLIECIB MPOBOISATHCS 32 TOTIOMOT OO
KOMIT IOTEpHOTO iMiTaTropa “Scatter” Ha 6a3i mectu [IEOM Pentium
IV . — AMD Athlon, BelMKMMH Cy4YaCHUMHU HAayKOBHMH
nporpamuumu npoaykramu takumu sk: HELIOS, DYN3D, SCALE,
MCNPX.

KypcoBi poboTH BUKOHYIOTbCS B HAyKOBUX JIaDOpaTOpisix
HHI «®i3uko-TexHiuHMi HaKyIbTET», 1€ 30CEPEIKEHO YHIKAITbHUIN
KOMIUIEKC SIEPHO-(I3UYHOTO YCTATKYBaHHS: €JIEKTPOCTATHYHUMA
npuckoptoBau Ban ge I'paada II'-410 3 eHepriero mpuCKOpEHUX
ioHiB 10 1,7 MeB/HykJ0H, niHiiHI nprcKoproBadi enexTponis JIIE-
6 (ua 6 MeB) 1 Enextponika-Y003 (na 8 MeB), cunpHOCTpYyMOBHit
IMIOYJIbCHAH TPUCKOpIOBaY  enekTpoHiB  “Hamis”  (iMmynabcHa
notyxHicts mydka 10! Br, eneprist enexrpona 1 MeB, cTpym nyuka
enexkTpoHiB 100 kA, TpuBamicte immynbcy 70 HC), HEUTPOHHHIA
reneparop HI-150M (En = 14,1 MeB, Buxin neiiTponis - 2x10%!
H/C), IMIUIAaHTaTOp BaXKHX 10HIB “Be3yBiii-32”, HU3bKO(hOHOBA
YCTaHOBKA, YHCIIEHH] CHEKTPOMETPHU 10HI3yI0UOTO
BUIIPOMIHIOBaHHS Pi3HOTO THITY Ta iHIIE YCTaTKyBaHHS.

B kypcax mpu3HadeHMX ISl HABYaHHS CTYJEHTIB (pizUuyHOMY
MaTepiaro3HaBCTBY MIPOBOJIATHCS Mac-CIEeKTPOMETPHYHI
AQHANITUYHI TOCHIKEHHS KOHIIEHTPAIIIHOTO Ta 130TOMHOTO CKIIATy
TBEPAUX TUI 13 HHU3BKOIO TEMIIEPaTyporo IUIABJICHHS 1 Ta30BHX
cepenosuil Ha mac-criekrpomerpax MI 1201B, MI 1201AT. Mac-
CHEKTPOMETPUUHY  ONepaliiHy JIarHOCTHUKY  TEXHOJOTIYHHMX
IpPOIIECIB 13 KOHTPOJEM CKIIaJy ra3oBOr0 CEpeJOBUIIA CTYAEHTH
BHBYAIOTh Ha 0a31 AMHaMIYHUX Mac-criekTpomeTpiB MX 7304 1 MX
7304A. Meton Mac-CHEKTpPOMETpil BTOPUHHHX 1OHIB  JUIA
JIOCJIIJDKEHHS HAHOCTPYKTYP y HaBKOJIO TOBEpPXHEBIM 00JacTi
TBEPJIOTO TiJIa ONAaHOBYIOTh Ha 0a3i CTaTHYHOT'O Mac-CIIEKTPOMETpa.
Excripec anamiz i30TomHOi Ta XIMIYHOI 1HJIWBIAYyaJIbHOCTI
HaHOCTPYKTYp Ha MOBEPXHI TBEPAOTO Tijla BUBYAIOTh HA BTOPUHHO-
emiciiiHoMy mac-cniektpomeTpi MC 7201.

Bupuenns MOJIEKYJISIPHO-TUHAMIYHOT O MO/JICITIOBAHHS
010MOJIEKYJSIPHUX CHUCTEM Ta KOMII IOTEPHHX METOJIB B MEIUKO-
010JIOTIYHUX  JOCTI/DKEHHSX TMPOBOJIUTHCS 3 BHUKOPUCTAHHSIM
cydacHoro ooOyiagHaHHs: cekTpodayopumerpiB ShimadzuRF-6000
(ShimadzuCorp., Japan) ta Perkin Elmer LS-55 (UK) s
BUMIPIOBaHHA  CIEKTpiB  QuiyopecueHuii Ta  3D-cmektpi
O10JIOTIYHMX 3pa3KiB Ta CYNEPKOMIT IOTEpIB I MOJEKYJISPHO-
JUHAMIYHAX PO3paxyHKIB, OCHAIICHUX TpadidHUMH IPOIIeCOpamMu
NVIDIA GeForce, ski J03BOJSIIOTH MPOBOJUTH PO3PAXYHKH
MIKPOCEKYHTHOI TMHAMIKH 010MaKpOMOJIEKYII.

[Tin yac HaBYANBHOI MPAKTUKU CTYACHTH MAIOTh MOKJIHMBICTH
HaOyTH HaBMYOK HAYKOBOi pOOOTH Ha Cy4acHOMY HayKOBO-
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TEXHOJIOTIYHOMY OOJIaHAaHHI MPOBIAHMX HAYKOBHX YCTaHOB MiCTa
XapkiB: HamioHaneHOro HayKOBOTO HEHTPY "XapKiBChKUH (Hi3UKO-
texHiyaui iHcTUTYT" HAHY, 30Kpema, Ha SInepHid miaKpUTHYHIN
30ipui  «Jxepeno HeHTpoHiB», IHCTHTYTY enekTpodizuku Ta
pamiamiiinux texHosorii HAHY, [HCTUTYTY HM3BKUX Temmeparyp
im. B.I. Bepkina HAHY.

Cneuudivni Bukopucranus BIpTYyaJbHOTO HAaBYAJILHOTO cepesoBuIIa
XapaKTepUCTUKH XapKiBChKOTO HallIOHAJIBHOTO yHiBepcuTeTy iMeHi B.H. Kapasina ta
indopmauniiinoro ta AaBTOPCHKHUX PO3pOOOK HAYKOBO-TIE€IarOriYHUX MPaI[iBHUKIB.
HABYaJbHO-
MeTOAUYHOI0
3a0e3ne4eHHs

9 — AkageMiuHa MOOIJIBHICTE
Hanionanbna Ha oOcCHOBI JIBOCTOPOHHIX JIOTOBOPiB MDK  XapKiBCbKHM

KPeIUTHA MOOUIbHICTD

HalioHaapHUM YyHiBepcuTeToMm imeHi B.H. Kapaszina ta iHmmM#u
YHIBEpCUTETaMH Y KpaiHH.

Mixknapoana
KPeJIUTHA MOOUIBbHICTD

Ha oOcHOBI JIBOCTOPOHHIX JIOTOBOPiB MDK  XapKiBCHKHM
HaIllOHaNTbHUM  yHiBepcutetoM imeHi B.H. Kapazina Ta
HAaBYAJIbHUMHU 3aKjajlaMd KpaiH-apTHepiB. 30KpeMa B paMKax
YJIeHCTBA B €BpONENHCHKUX CUCTEMAaX SJAEPHOI Ta TEPMOSIEPHOT
ocBitu (European Nuclear Education Network (ENEN) Ta European
Fusion Education Network (FuseNet)).

HaBuyannsg iHO3eMHHX
3100yBa4iB BUIIOL
ocBiTH

MoxiuBe, miciasi BABYCHHS KypCY YKPaiHChKOT MOBH
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10 — IMepeJstik KOMIIOHEHT OCBITHBLO-MIPO(eciiiHol mporpamMu
Ta IX JIOTiYHA MOCJiA0BHICTH

10.1. — Ilepenik kommoneHT OIT

KOMHOHCHT.I/I OCBiTHLO.l.' mporpamu (HaBYaIbHI KibKicTs . dopma
Kon v/n JUCLUILTIHU, KypCOBI IPOEKTHU (POOOTH), . M1JCYMKOBOTO
MPaKTUKH, KBaJTidikaniiina podora) KpeauTis KOHTPOJIIO
1 2 3 4
O00B’s13k0Bi komnonenTu OI1
OK 1 IcTopis Ykpainu: nuBiIizamiiHui BUMIp 3 eK3aMeH
OK 2 dinocodis 3 eK3aMeH
OK 3 Ino3emHua MoBa 3a paxom 12 eK3aMeH
OK 4 OcHoBwu anroputMizaiii (Bctyn 10 gaxy) 3 3aITiK
OK 5 KoM’ roTepna rpadika 3 3aUTIK
OK 6 Buma maremaruka (Mamemamuunuii ananis) 18 eK3aMeH
OK 7 Bura matemaruka (Ananimuuna 2eomempis) 4 eK3aMeH
OK 8 Buina matematuka (Buwa aneebpa) 7 eK3aMeH
OK 9 Buria matemaruka ([Jugepenyiiini pisnsamms) 6 3aITiK
OK 10 Metoau MaTreMaTH4HOI (Di3UKu 9 eK3aMeH
OK 11 MaremaTHuHa CTaTHCTUKA, TEOPis 6 3aJiK
HMOBIpHOCTEH
OK 12 | Metoau HabIMKEHUX PO3PAXyHKIB S) €K3aMeH
OK 13 3aranbHa Qi3uka (Mexanika) 10 eK3aMeH
OK 14 3aranbHa Qisuka (Morexyiapna pizuxa) 10 eK3aMeH
OK 15 3aranpHa (isuka (Erexmpuxa i macnemusm) 12 eK3aMeH
OK 16 3aranpHa dizuka (Onmuka) 8 eK3aMeH
OK 17 | AtomHO-s1€pHa (i3nuKa 10 eK3aMCeH
OK 18 EnexTponika Ta eneKTpoTexHika 7 eK3aMeH
OK 19 KBaHTOBa MexaHiKa aTOMHO SJIEPHUX CUCTEM S) €K3aMeH
OK 20 TepMoanHaMika 1 cTaTUCTHYHA (13HMKa 4 €K3aMeH
OK 21 OcHOBU (i3UKH TUIA3MHU 4 €K3aMeH
OK 22 | ®i3uka BUCOKHX €HEprii 3 eK3aMeH
OK 23 MoBu nporpamyBaHHs 4 3aJiK
OK 24 O0’eKTHO OplEHTOBaHE MTPOrPAMyBaHHS 4 3aUTiK
BOYZOBaHUX CUCTEM
OK 25 OCHOBU MaTeMaTUYHUX METOJIIB ONTHUMI3allii 3 €K3aMeH
OK 26 Di3uKa AIepHUX PEAKTOPIB 4 €K3aMEH
OK 27 | SnepHa Oe3neka Ta patialiiiHui 3aXucT 5 3aJiK
OK 28 Marepianu siAepHUX PEAKTOPIB 3 €K3aMeH
OK 29 HaByasibHa npakTHKa 5 3aJiK
OK 30 ATeCTaHiI\/’II-‘II/II\/'I ex3ameH «[Ipuxnanna dizuka ta
HaHOMaTepiain»
3arajabHuii 00csr 000B’SI3KOBUX JUCHUILIIH 180 xpenutiB EKTC
Bubipkosi komnonenTu OI1
BK 01.1 | MixdaxyapTeTchka AUCIUILTIHA 32 BHOOpoM | 3 3aJiK
BK 01.2 | MixdakynpreTchka JUCIHILIIHA 32 BUOOPOM 2 3 3aJTiK
BK 01.3 | MixdaxyiapTeTchKa IUCIUILTIHA 32 BUOOpOM 3 3 3aJiK
BK 01.4 | MikdakynpreTchbka AUCITUIUTIHA 32 BHOOpPOM 4 3 3aITIK
BK 02 Beryn 10 KoMIT I0TEpHOTO MOJIENTIOBAHHS / 6 3aJiK
OcHOBU POOOTOTEXHIKH
BK 03 CucrteMHHUH aHai3 Ta MPOSKTYBAHHS CUCTEM 6 3aJiK
00po0Oku iHhopmaii / Bukopucrtanus 6a3
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JAHUX JUTS IHKCHEPHHUX Ta HAYKOBUX
pPO3paxyHKIB

BK 04

Metoau 06pobku 6a3 nanux / CucremHe
porpaMyBaHHS Ta CTBOPEHHS MPOTPaMHUX
MIPOJIYKTIB

6 3K

BK 05

CucremMu MITY4YHOTO IHTENEKTY /
MopenroBaHHs CKJIaJHHUX MPOIIECiB

6 3aUTiK

BK 06

TexHomorii po3noaineHux cucrem / Metoau
napaesbHUX 00YHCIeHb

6 3aUTiK

BK 07

OcHoBHU KBaHTOBUX KoMI'toTepiB / KBaHTOBa
QITOPUTMI3AIs

6 3aITK

BK 08

MosnekyJIIpHO-TUHAMIYHE MOJIEJIFOBAHHS
Oiomonekynsapaux cuctem / Kommn'totepHi
METOAU B MEIUKO-010JIOTTYHUX NOCIIIHKEHHIX

6 3K

BK 09

JleTekTopy 10HI3YIOUOTO BHIIPOMIHIOBAHHS /
MopentoBaHHS TPOXOHKEHHS 10HI3YFOUOTO
BUIIPOMIHIOBAaHHS Kpi3b PEYOBUHY

6 3QUTIK

3arajbHuii 00cAT BUOIPKOBMX I CIUILIIH

60 kpeautiB €CKTC

3ATAJIBHUAM OBCST OCBITHBOI IPOTPAMU

240xpenutiB EKTC
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I kypc

II kypc

10.2. — CtpykrypHo-soriuaa cxema OII.

I xypc

IV kypc

Inozentna moea 2a greavoom

JI

Tuozenina moea 3a gaxom (gaxyiemamug)

3araneHa Ta ryMaHiTapHa
miIroToBKa

| Pirocodisn |

Mixcaxyrememenia
Jucyuniing 2a eubopom 1

Mixcgaxyrememenra
Jucyunrina 3q eubopor 3

Haevwarena HPaxrnERa

Iemopia Vipaiuu:
yreirizayi el eumMip

Mixcaxyrememebra
ducyuniina 3a eubopom 2

Mixcgarxyrememevka

Jucyuniina 3a eubopon 4

3aransnodB

[

HUHA WITroTOBKA

Jacarona gizuxa

| Mexanixa |

[ Erexmpuxa i macnemuzn |

| Meorexyaapra gizuxa |

| Onmuwca | l

Amonno-adepra dizura

Erexmponixa ma
ereNmpPOmexHiKaG

Koyu'wTepHa minroroBKa

| Mosu npozpavyeanns ]

Ocrosan arzapummizayii

(ecmyn do gaxy)

Koun'iomepra cpagrica

06'exmuo
opieHmoeane
HAPOZPAMYEaHHA
ebydoeanux cucmen

Memoou nabauxcenio
POIPAXYHKIE

Cucmennuii ananiz ma
HPOSKIMYEANHA CUCEM
obpobru indopmayii/
Buwxopucmauns bas danix
DR iHNCEHEPHIX WA
HAYKOSUX POIDAVHKIE

CrcmeMu wmyiHoIo
inmeraexmy
Modemnoeanus cxnadmo
npoyecie

Texnonosii posnodinenioc
cucment / Memodu
napatetsHIDT obYIcIeHD

Memodu obpobun baz
damcc/ Cucmenitie
HPOZPaMy 8aHHA A

CHEOPEHHA NPOZPAMHID
RpodyKmia

\Bemyn 8o koMn'lomepH oz
Modemweantn | Ocnoeu

pobomomextin

OcHoeu xeanmaoeix
xomn'iomepie ! Keanmoea
QI oPUMMI Ay

e———————

MaTeMaTHIYHA HiATOTOBKA

B&Ei‘f{ﬂ JHA M EMATI K T

| Buiga arzebpa ]

:|Mame,uamuwuﬁ aHaiiz | l |,E’ch:-epem;iﬁmpiaﬂmm |

TeoperHuna Ta

(paxoBa miIroTOBKA

Hdepna besnexa ma
padiayilinuil saxucm

| Ocrosu gizuxn nrasmu |

| Dizura encokix eHapeiil ]

Keaumaea mexaniva
amMaMHO ﬂ&epﬂ HX CHCmaM

Dizura A0epH X
peaxmopie

|| Anarimuyna ceomempin —|||-

Mam. emamucmurxa,
meapin iiMoaipHocHiel

Tepmodunavira i
CRAamuCUYHA Qizuka

Mamepiam adepuux
peaxmopie

Morexyiapro-dunavivue
MOJERIOEaHHA
HioMOIEKYIAPHI CUCTREM
/ Konin'iomepni memodu &
Meduko-biorozivHnx
DocaidnceH X

Hemexmaopu ionizyiovozo
gunpoMinweanua/
Moderweanns
P OXO0 HCEHHA IOHIZVIOHO 20|
GUFIPOMIHIOGAHHA KPI3B
peyosnHy

Wemoc)u MAmMEMAmUYHOT d)i3nms|

Ocrosu vamenamutuioe Memodia onmumMizayii
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11. ®opma aTecTanii 3100yBaviB BUIIOI 0CBITH

ArTecraris 3100yBaviB BUIOI OCBITH TPOBOAUTHCS NUISIXOM aTECTALIHHOTO €K3aMEeHY 3 MPHUKIAIHOT
Gi3uKM Ta HaHOMAaTepialdiB Ta rnepeadadae OIIHIOBAHHS PE3YNIbTATiB HABUAHHS, BU3HAYEHUX CTaHAAPTOM
BUIIOI OCBITH 3a cremianbHicTiO “TlpukianHa ¢izuka Ta HaHOMaTepiaau”’ Ta OCBITHBOI MPOTPAMOIO
“Kibepdiznuni saepHi TEXHONOTIi . ATecTallis 3MIMCHIOETHCS BIIKPHUTO 1 MyOJIigHO.

ArTecrTallisl 3aBepIIy€eThCsl OTPUMAHHSM 3/100yBayeM TOKYMEHTIB Jep>KaBHOTO 3pa3Ka Mpo MPUCYHKEHHS
3100yBady BHUIOI OCBITH CTymHeHs OakajaBpa 3i cremianbHOcTi «lIpuknamna ¢izuka Ta HaHOMATEpialny,
ocBiTHRO-TIpOdeciitna nmporpama «KiGepdizuuHi saepHi TEXHOIOTI».
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12. MaTpuus BiAnoBiZHOCTIi NPOrpaMHMX KOMIETEHTHOCTE KOMIOHEHTAM OCBITHHOI MporpaMu

OK1
OK 2
OK 3
OK 4
OKS5
OK 6
OK 7
OK 8
OK 9
OK 10

OK 11

OK 12

OK 13

OK 14

OK 15

OK 16

OK 17

OK 18

OK 19

OK 20

OK 21

OK 22

0K 23

OK 24

OK 25

OK 26

OK 27

OK 28

OK 29

OK 30

BK 01.1

BK 01.2

BK 01.3

BK 01.4

BK 02

BK 03

BK 04

BK 05

BK 06

BK 07
BK 08

BK 09

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. MaTtpuus 3a0e3ne4eHHs1 nporpaMuux pe3yjabtatiB HapuanHsi (IIPH) BignoBinHuMU KOMIOHEHTAMHU OCBITHBLOI MPOrpamMu

BB R E R EEEE R R AN R R R R R R B EEEE
515|5|5|5\5|5|5|8|5|5|5|5|5|8|5|5|5|5|5|5|5|5|5|5|5(5(5(5|5| |2z s 5555 EEEE
ITPH-1 + + + + |+ +
NPH-2 |+ |+ + +
ITPH-3 + + + + +
IPH-4 4+ H | FH |||+ ||+ ]+ + + + +
ITPH-5 + |+ + |+ + + + + |+ |+
IPH-6 + |+ |+ |+ |+ |+ ]+ + ]+ |+ |+ + + + + |+ |+ |+ +
IPH-7 + |+ |+ |+ + | +
IPH-8 |+ |+ |+ F [ FH|FH |||+ ]+ + + |+ |+ + |+ + |+ |+ [+ |+ |+ |+ |+
MPH-9 + |+ + n n
MPH-10 + + + |+ |+ |+ +
MPH-11 + + + + + |+
IMPH-12 + |+ + |+ |+ |+ |+ |+ + |+ + |+ |+ |+ ]+ + |+
MPH-13 + + |+
MPH-14 + + + + |+ +
MPH-15 + |+ + |+ |+ + |+ + |+ |+ |+ ]+
TPH-16 + + + | +
MPH-17 | + | +
MPH-18 + + + |+ + |+ |+ |+
ITPH-19 + + + + |+ |+
TMPH-20 + |+ + |+ |+ |+ + |+
MPH-21 | + + + |+ |+ + + | +
MPH-22 | + + |+ + |+ |+ |+
MPH-23 + + | + + | +
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