MiHiCTepCTBO OCBITH 1 HAYKH YKpaiHU
XapkiBchbkul HallioHanbHUM yHiBepcuteT iMeHi B.H. Kapasina

OCBITHBO-HAYKOBA nporpama

(ocBiTHBO-TIpO(eciiiHa / OCBITHRO-HAYKOBA)

Ilpukiaaagua gizuka Ta HaHOMATEPIAJIN

(ma3Ba mporpammn)

I"any3pb 3Hanb E — IIpupoaHuyi HAaYKH, MATEMATHKA TA
CTATHUCTHKA

(xon, Ha3Ba Ta;y3i)

Coemanpaicte E6 — [Ipukaagna gizuka ta HaHoMarTepiaiu

(mmcp, Ha3Ba crienianbHOCTI)

Tpertiii (0CBITHLO-HAYKOBHI) PIBEHb BUIIIOI OCBITH
(TIIEPILIWH (BAKAJIABPCBHKUI), IPYTUN (MATICTEPCBKUIT), TPETIN (OCBITHRO-HAYKOBUIA)

3ATBEP/I’KEHO

Buenoro pagoro

XapKiBCHKOTO HAIIOHABHOTO YHIBEPCUTETY
imeni B.H. Kapasina

“” 2025 poky,
poTokos Ne

Beeneno B miro 3 2025/2026 HaBYAIIBHOTO POKY

HAKa30M BIJI No
[IpopekTop 3 HAyKOBO-TIEAAroriYHOT pOOOTH

Onexkcangp 'OJIOBKO

XapkiB 2025p



JIMCT NOI'OJKEHHS
OCBITHbO-HAYKOBOI IPOrpamMu
TPeTHhOro (0CBITHHLO-HAYKOBOI'0) PiBHS
«IIpukaaaHa ¢giznka Ta HAaHOMaTepiaIw»

OCBITHIO ITPOrpaMy pO3IIIIHYTO Ta CXBaJICHO:

1. HaykoBo-meTtoanuHiil pajii XapKiBCbKOT'O HalliOHAJILHOTO YHIBEPCUTETY IMEHI
B.H. Kapa3zina
npoTokoiI Ne Big «  » 2025p.

I'os10Ba HAYKOBO-METOAMYHOI paau,

MPOPEKTOP 3 HAYKOBO-TIEAarori4YHOi poOoTH Onekcannp 'OJIOBKO

2. Bueniii pazi HaBUQIbHO-HAYKOBOTO 1HCTUTYTY «Di3UKO-TeXHIUHUH (PaKymbTeT»:
npoTokoi Ne .. Bif «...» mororo 2025 p.

I'onoBa Buenoi pagu HHI «®TD» Cepriiit JUTOBYEHKO

3. HaykoBo-meronuuniii komicii HHI «®i3uKo-TeXHIYHUN (aKyIbTeT»:
npoTtokosn Ne  Big «_ » irotoro 2025 p.

['onoBa nHaykoBo-meToauuHoi Komicii HHI « DTD» Muxkona FOHAKOB

4. Kadenpi npukinanHoi Gpizuku ta Gi3UKH MI1a3MU
npoTtokos Ne  Big «__» mortoro 2025 p.

3aBimyBay kadeapu A.¢.-M.H., mpod. Irop TAPKVYIIIA

5. Kadenpi matepianiB peakTopoOyayBaHHs Ta (Pi3UUHUX TEXHOJOTIN
npoTokoit Ne _ Bij «__ » yotoro 2025 p.

3aBiqyBay kadenpu 1.T.H., Ipod. Cepriit JUTOBUEHKO

6. BueHiii pani hakynbTeTy pagiodizuku, 610MEeIUIHOT SIIEKTPOHIKH Ta KOMIT FOTEPHHUX
CHUCTEM
npotokon Ne  Bimg « » mororo 2025 p.

["osoBa Buenoi pagu paxynsrety PEEKC Cepriit LIIYJIBI'A
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1. HaykoBo-Meroau4Hiii komicii pakynbrety paniodizuku, 010MeTUIHOT eTEKTPOHIKH
Ta KOMII' FOTEPHUX CUCTEM:
npotokos Ne  Big « » moTtoro 2025 p.

['onoBa HaykoBo-MeTou4HOT KoMmicii hakynsTeTy PBEKC Onekcangp bYTPUM

2. Kadenpi Teopernunoi pagiodizuku
npoTtokos Ne  Bixm «  » mrotoro 2025 p.

3aBiqyBayu kadeapu K.¢.-M.H., JI0II. BsuecnaB XAP/IIKOB

3. Kadenpi kBanTOBOI pagiohizuku
npotokos Ne  Bixm «  » mrotoro 2025 p.

3aBimyBay kadeapu A.¢.-M.H., pod. Bsiuecnas MACJIOB

4. Bueniii pasii HaBYAITBHO-HAYKOBOTO IHCTUTYTY KOMIT FOTEPHOT (PI3UKHU Ta CHEPTETHKU:
npotokos Ne  Bim « » mrotoro 2025 p.

I'onoBa Buenoi pagu HHI KOE Ipuna TAPAYEBCBKA

5. HayxoBo-meronnuniit komicii HHI KOE:
npotokosn Ne  Big « » mororo 2024 p.

['onoBa HaykoBo-meToauuHoi komicii HHI KOE Henuc [IPOTEKTOP

6. Kadenpi komm’torepHoi dizuku
npotokos Ne  Bim «  » mororo 2025 p.

3aBinyBau kadenpu 1.¢.-M.H., Ipod. Koctaatua HEMUYEHKO




IHEPEIMOBA

Po3po6ieHo po6oUoro rpymnoro y CKIaii:

[IpizBure, iM’s1, 110

0aTBKOBI

HaiimenyBanus mocaam (A1 CyMiCHUKIB

— MicIie OCHOBHOI poOOTH, ITocama)

HayxoBwii cTymiHb, BUCHE 3BaHHS,
3a K010 Kadeaporo

(cermianbHICTIO) IPUCBOEHO

KepiBauK poOouoi
IpyIH — rapant

OCBITHBOI
IPOrpaMH:
Yopuorop Jleonin | 3aBimyBau kadeapu KOCMIYHOT J.¢.-m.H., mpocecop 3a
DEOKTUCTOBUY pamiodizuku Kadeaporo KOCMIYHOT
paniodizuku
Po3po6ieno po6o4or0 Tpymor  HaBYaJIbHO-HAYKOBOTO  IHCTUTYTY  «DI3MKO-TeXHIYHUN

baxyabTeT» y CKIIaIi:

[IpizBuite, iM’s, 110
b 9

HaitimenyBanHs mocaau (A1 CyMiCHUKIB

HayxoBwii cTymiHb, BUYCHE 3BaHHS,

0aThKOBI — Mic1ie 0OCHOBHOT po0OoTH, TIOcaza) 3a IKOI0 Kaeaporo
(crreniaabHICTIO) IPUCBOEHO
1. Ky3HenoB Hupexkrop HHI «®Td» XHY imeni K.¢.-m.H., noueHT 3a xadeaporo
[T B.H. Kapazina (bi3uKH s1pa Ta BUCOKUX CHEPrin
EnyapnoBuy imeni O. I. Axie3epa
2. I'ipka Irop ITpodecop 3BO kadenpu npuxinaanoi | J.¢.-M.H., mpodecop 3a
OnexkcaHIpoBUY ¢bi3ukn Ta HI3UKH TIIA3MHU Kadeaporo 3arajbHol Ta

NPUKIAAHOT (Pi3UKH, YIEH-KOP.
HAH Vxkpainu

3. Cepena Irop
Muxkonanosuyu

3act. qupexkropa HHI «DTD» XHY
imeni B.H. Kapasina 3 HaykoBoi
po6OTH, TOLEHT Kadeapu IpuKIaIHOl
¢b13uKu Ta P13UKK Ia3MU

K.¢.-m.H., noueHT 3a kadeaporo
NpUKIaaHOI Pi3UKH Ta (I3UKU
IU1a3MHU

4. I'apkymia Irop
€BreHiioBuY

3aBinyBau KadeapH NpUKIaTHOT
¢13uKu Ta P13UKK IaA3MHU
(HamionanbpHMI HAyKOBUI LIEHTP
«XapKiBCbKUH (13UKO-TEXHIYHUHN
IHCTUTYT», 3aCT. F€HEPAIbLHOTO
JTMPEKTOPA 3 HAYKOBOI poOOTH)

J.¢.-Mm.H., npodecop 31
cnerianbHocTi 01.04.08 — dizuka
1asmu, wieH-kop. HAH
VYkpainu

5. JInTOBYEHKO
Cepriii
Bonoaumuposuu

3aBigyBau kadeapu MaTepialiB
peakTopoOyayBaHHS Ta Pi3UYHUX
TEXHOJIOTiH

J.1.1H., mpodecop 3a kadheaporo
MmarepialiiB peakTopoOy/TyBaHHs
Ta (I3UYHUX TEXHOJIOTIN




Po3pobneno  pobouoro

Ta KOMII'IOTEpPHUX CHUCTEM Y CKJIai:

rpymnoro  QaxkyiabTeTy paaioQizuKu,

OloMeauYHOT

CJIEKTPOHIKU

IIpizBumie, iM’s, IO

0aThKOBI

HaiimenyBaHHst mocaau (111 CyMiCHHKIB

— MicIIle OCHOBHOT po0O0TH, TIOCaa)

HayxoBwii cTymiHb, BUCHE 3BaHHS,
3a K010 Kadeaporo

(cerianpHICTIO) TIPUCBOEHO

1. llynsra Cepriii

Jlexan daxynprery pamiodizukw,

H.¢b.-m.H., mpodecop 3a

MukomnaiioBuy 0610MeIMYHOT ENEKTPOHIKH Kaeaporo TeOpETUYHOT

Ta KOMIT FOTepHHUX cucteM XHY pamiodizuku

imeni B.H. Kapazina
2. llumban 3acT. nekaHa GpakyiabTETy K.d.-M.H., noueHT 3a xkadenporo
AHaronuit paniodizuku, OiomeguaHOL KOCMIiuHOT paiodizuku
MuxaitioBuy €JICKTPOHIKH Ta KOMIT IOTEPHUX

cucrem XHY imeni B.H. Kapazina 3

HAyKOBOi po0OTH, AOLEHT Kadeapu

KOCMIiuHO1 pasiodi3uku
3. Macnos 3aBimyBay kadeapu KBaHTOBOT J.¢.-M.H., mpodecop 3a
Bsuecnas paniodizuku Kadeaporo KBaHTOBOL
OnekcanIpoBUY pagiodizuku
4. Bytpum [Ipodecop 3BO kadenpu J.d.-m.H., mpodecop 3a
Onekcannp TEOPETUYHOI Paio(i3UKH Kadeaporo TEOPETHIHOT
FOpiiioBuy paniodizuku
5. bepecr 3aBinyBau kadeapu monekynsapHoi ta | J.d.-m.H., mpodecop 3a
Bomoaumup MeAIHOT 010 i3uKU KadeIporo MOJIEKYIISIPHOT Ta
[TerpoBuu MeIu4IHOI 010(hi3uKH

Po3pobsieHo po0Oouoro Tpymnorw HAaBYAIBHO-HAYKOBOTO IHCTHTYTY KOMITIOTEpHOI (i3WKu Ta

CHCPICTUKHU Y CKJ'IaI[iZ

[pizBume, iM’s1, MO

0aThKOBI

HatimenyBanHs mocaau (A71s1 CyMiCHUKIB

— MicIIe OCHOBHOT po00TH, TIOCaIa)

HayxoBwii cTymiHb, BU€HE 3BaHHS,
3a K01 Kademporo

(cremiaabHICTIO) TPUCBOEHO

1. I'apsiueBchKa
Ipuna BacuniBha

Hupextop HHI KOE XHY imeni B.H.
Kapazina

K.1.1. 31 cnemiansrocti 05.13.06
- Indopmariiini TexHonorii

2. Hemuenxko

3aBinyBau kadenpu iHGopMariitHux

H.¢.-m.H., mpodecop 3a

Kocraatun TEXHOJIOT1H B (P13UKO-€HEPTeTHUHUX Kadenporo TenaoPizuku,

EnyapnoBuy cucreMax MOJIEKYJISIpHOT (Di3UKH Ta
eHeproe()eKTUBHOCTI

3. TkaueHnko ITpodecop 3BO kadenpu pizuku H.}.-M.H.

BikTop IBanoBHY

HETpaJAUIIIHHUX €HEPrOTEeXHOJIOTIH Ta
€KOJIOTIT

4. Koxomiit [Tpodecop 3BO kadenpu H.b.-m.H., podecop
Muxkona iHpopMaLiiHUX TEXHOJOT1H B (hi3uKo-
I'puroposuu S€HEPTeTUYHUX CUCTEMax

J10 IpoeKTyBaHHS OCBITHBLOI IPOrPAMHU J0JIy4eHi:
IIpencraBuukm podoTogaBuiB:

— A3sapenkoB Mukouaa OuekcilioBu4 — B.0. TeHepajbHOro Jaupekropa HamioHansHOTO
HayKOBOro LEHTPY «XapkiBcbkuil (izuko-texHiynuit iHcturyr» (HHL[ XOTI) HAH
VYkpainu, a.¢p.-M.H., npodecop, akagemik HAH VYkpainu, 3acmyxeHuil ais4 Haykd 1
TEXHIKH YKpaiHu;
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I'apkyma Irop €BreHiiiloBuY — 3aCTyIMHUK T€HEPATHLHOTO JUPEKTOPA 3 HAYKOBOI poOOTH
HarionanbHOro HayKOBOTO LEHTPY «XapKiBChbKUH (izuko-TexHiyHud iHcTHTYT» (HHILI
X®TI) HAH Vkpainu, n.¢.-m.H., npodecop, akamemik HAH VYkpaiam, naypear
JleprxaBHoT peMii Ykpainu B rany3i Hayku i TexHiku (2007);

KiaenikoB Bsaiuecsiap @egopoBu4 — 1upekTop [HCTUTYTY eneKTpo]i3uKH 1 paialifHuX
texnonoriii (IEPT) HAH VYkpainu, a.¢.-m.H., npodecop, uinen-kopp. HAH Vkpainu,
3aciy’)KCHUH Misl9 HAyKd 1 TeXHIKM YKpainu, jaypeat JlepxkaBHoi mpemii YkpaiHu B
ranysi Hayku i TexHiku (2019).

IIpencraBHUKM acHipaHTIB:

I'ony6 Mapis FOpiiBHa — acniipanTka, 2-uii pik HAaBYaHHS.
Tpym Onexkcanap BikTopoBu4 — acmipant, 4-uii pik HaBYaHHSI.

ITpu po3po6mi [Iporpamu BpaxoBaHi BAUMOTH:

1)

2)
3)
4)

5)

TumuyacoBOro cTaHgapTy BHINOI OCBITH XapKiBCHKOTO HAIlIOHAJIBHOTO YHIBEPCHTETY
imeni B.H. Kapa3zina, ocBITHbO-HAyKOBUX MPOTpaM Ta HAaBUAIbHHUX IUIAHIB MiATOTOBKHU
3100yBayiB BUIIOI OCBITH Ha TPEThOMY OCBITHBRO-HAYKOBOMY DiBHI «pimeHHs Buenoi
panu yHiBepcuteTy Bif 27.05.2016 p., mpotokon Ne 7, BBEIEHO B J1iI0 HAKa30M PEKTOpa
Ne 0301-1/276 Bin 03.06.2016 p.»;

HamionaneHoi pamku kBamidikaniii (B penakiii nocranoBu Kabinery MinicTpiB Ykpainu
Bin 25 yepBHs 2020 p. No 519 (31 3MiHamm);

3akony Ykpainu «IIpo Bumy ocsity» Bix 01.07.2015 p. Ne 1556-VII 31 3minamu Ta
JIOTIOBHEHHSIMU;

3akony Ykpainu «IIpo HaykoBy 1 HayKOBO-TEXHIYHY AisibHICTB» BiA 26.11.2015 p. Ne
848-VIII 31 3MiHamMu Ta JOIIOBHEHHSIMU;

[Topsiaxy miaAroToBKY 3400yBayiB BUINOI OCBITU CTyMHeHs JokTopa (dimocodii Ta qoKTOpa
HayK Yy BHIIMX HaBYAJIBHUX 3aKiajax (HAyKOBHX YCTAHOBAx), 3aTBEpPIKEHOTO
[TocranoBoro Kabinety Minictpis Bix 23.03.2016 p. Ne 261 (31 3MiHamn).



http://../Documents/Documents/Навчальні%20документи/ОсвітніПрограми/2023/new/phd105/_blank

1. IIpodiab ocBiTHHOI-HAYKOBOI MpPoOrpamMu

«IIpuknagna ¢izuka Ta HaHOMAaTepiaan»

3i cneiaJbLHOCTI

105 — IlpukJjaana ¢izuka Ta HaHOMAaTepiaau

1 —3araabHa iHdopmaiis

IToBHA Ha3Ba BULIIOTO
HABYAJIBHOI0 3aKJIaAy Ta
CTPYKTYPHOIO MiAPO3IATLY

XapKiBCbKUH HaIllOHAIBHHUI YHIBEPCUTET IMEHI
B.H. Kapasina, dakynpreT pagiodizuku,
O0loMeIMYHOT EJIEKTPOHIKU Ta KOMIT IOTEPHHUX
CHCTEM, HaBYAJIbHO-HAYKOBUH 1HCTUTYT “‘(hi3HKO-
TeXHIYHUH (aKyIbTeT’, HABYAIbHO-HAYKOBHM
IHCTUTYT KOMIT I0TepHOT (Di3MKH Ta €HEPreTUKH

CryniHb BUIIIOI OCBITH Ta HA3Ba
KBaJi(ikamii

CtymiHp BUIIOI OCBITH: TOKTOP (inocodii
CremianeHicTh: E6 — [Ipukinanna dizuka Ta
HaHOMAaTepiaan

OcaitHs kBatiikaris: Zoktop diocodii 3
NPUKIaAHOI (Di3MKH Ta HAHOMATEpialiB

Odiniiina Ha3Ba mporpamMu

[Tpuknagna ¢izuka Ta HAHOMaTepiaIn

Tun guniiomy Ta o0csr
OCBITHBOI IpPOrpamMu

Hunnom noktopa ¢inocodii, oqTuHUIHM, 47
kpeautiB EKTC - o0csT OCBITHROT CKIIAIOBOT
OCBITHBO HayKOBOI IIPOTPaMH, TEPMiH HABUAHHS
Ha OCBITHHO-HAYKOBIiH Iporpami 4 poku

HasiBHicTh akpeauTaumii

HamiosainsHe areHTeTBO 13 3a0e3IeUYeH s IKOCTI
BUIIO1 OCBITH (YKpaiHa)

Ceptudikar — Ne612 Bix 10.09.2020p.

Tepwmin nii — 01.07.2027p

ukJa/piBeHb

HPK Yxkpainu — 8 piBens, FQ-EHEA — Tperiit
ki, EQF-LLL — 8 piBens

IlepenymoBu

[loBna Buma ocBita 3rigHo 3 [Ilepenikom
cneyianbHocmetl, 3a  AKUMU  30ILUCHIOEMbCA
niocomoska  gaxieyie 'y SUWUX HABYATLHUX
3axknadax 3a 0C8IMHbO-K8ANIPIKAYIIHUMU
pienamu cneyianricma i macicmpa 6i0 27 cepnHs
2010 p. Ne 787: 3a BciMa CHEIIATbHOCTSIMU
rany3eit 3HaHb 0401 Ilpupomnuui Hayku, 0402
®izuko-maremarnyHi Hayku, 0403 CucrtemHi
Hayku Ta KibGepHetuka, 0501 Indopmaruka
oOumncmoBasibHa TexHika, 0501 Indopmaruka
oOumcmroBanbHa TexHika, 0502 ABTOoMatuka
yIpaBIiHHSA, 0504 Mertanypris
marepiano3HaBctBo, 0504  Meranypris
MaTepiano3HaBcTBo, 0505 MammHoOynyBaHHS
martepianoobpobka, 0506  Enepreruka
E€HEepPreTUYHe MarnmHOOy/TyBaHHS, 0507
EnextpoTexHika Ta enekTpoMmexanika, 0508
Enexrtponika, 0509 Paniorexnika,
palioeneKTpoHHI amapatd Ta 3B's30k, 0510
Mertposoris,  BUMIpIOBaIbHa  TEXHIKa  Ta
iHpopManiiHO-BUMIpIOBalibHI  TexHousorii, 0514
biorexnonoris.

3ritHo 3 [lepenixom
cneyianbHocmell,  3a

Ta

eanyseu  3HawWb i
AKUMU  30IUCHIOEMbCS




nioecomoexa 3000yseauie euwoi oceimu 6i0 29
keimusi 2015 p. Ne 266: 3a cuemianbHocTsiMu 105
«Ilpuxknagna ¢dizuka Ta HaHOMaTtepiammy», 104
«®Dizuka Ta actpoHomisi», 113 «lIpuknanna
Maremaruka», 122 «Komm’'ioTepHi Haykw Ta
iHpopmaniiini Texnomoriiy, 131 «IpuknagHa
MexaHikay, 132 «Marepiaso3zHaBcTBO», 136
«Metamypris», 141 «Enexrpoenepreruka,
CIEKTPOTEXHIKA Ta  €JIeKTpoMexaHikay, 143
«AtomHa eHepreTukay», 144 «TemnoenepreTuka»
176 «Mikpo- Ta HaHOCHCTEMHa TexHika», 172
«TenekomyHikamii  Ta  pagioTexHika», 152
«Mertpomnoris Ta iHGOpPMAIiTHO-BUMIPIOBAJIbHA
texHikay, 091 «biomoris», 102 «Ximig», 163
«biomenuuna imkeHepisn», 174 «ABTomaruzarlis
Ta KOMIT IOTEpHO-1HTETPOBaHI TEXHOJIOTI1».
[Ipodeciiinmii  Bimbip ocid, 1m0 OaxaroThb
HABYATHCS 32 TNPOTPaMoOI0, 3IIMCHIOETHCS 3a
pe3yJbTaTaMHu:
— BCTYNHOTO ICIHTY 13 cCHeuiaabHOCTI (3a
BIJIMOBITHOIO CIICIIiaTi3alli€lo);
— BCTYMHOTIO ICIIUTY 3 1IHO3€MHO1 MOBH;
— cmiBOeciau;
— JIOJJaTKOBOTO ICIHUTY 13 CIHEHialbHOCTI (3a
BIAIIOBIAHOIO cCIEmiagi3alliclo — ocodaMm,
JUTSL SIKAX CHELIalIbHICTh 32 IUIIOMOM PO
MOBHY BHUIIy OCBITY He BiANOBigae
CHeLiaJIbHOCTI LI€T IPOrpamMHu).

MoBa BUKJIaJaHHS

YKpaiHCbKa MOBa

Tepmin aii ocBiTHHO-HAYKOBOL
NporpamMu

4 poxu

InTepHer-agpeca nocriliHoro
PO3MilllCHHSI OIUCY OCBITHHO-
HAYKOBOI IPOrpamMu

https://rbecs.karazin.ua/wp-
content/uploads/docs/onp105phd 25-29.pdf

2 - MeTa 0CBiTHbO-HAYKOBOI IpOrpaMu

Meta nporpamu

[TinroroBka (axiBIiB, siki Ha 0a31 NTMOUMHHUX
TEOPETUYHUX 3HAHb, MPAKTUYHUX yMiHb Ta
HAaBUYOK  3/JaTHI  PO3B’A3yBaTH  KOMIUIEKCHI
npobieMu B Traiy3l NpUKIAaAHOT (I3UKM  Ta
HaHOMaTepialiB, 3/1MCHIOBATM B I Tamys3l
JOCTITHUIBKO-1HHOBALIHHY MiSJIbHICTb.

JlocarHeHHsT 3a3Hauye€HOI MeTH mependayae
INIMOOKE TIePEOCMUCIICHHS HAsIBHUX Ta CTBOPEHHS
HOBUX IUJTICHUX 3HaHb, TPO(deciiiHy MisUTBHICTh Ta
NpaKTUYHE BIIPOBA/KEHHS OTPUMAHUX
pe3yNbTaTiB y Takux chepax NMpUKIaaAHOI (Pi3uKu
Ta HaHOMAaTepialiB: EKCIEepUMEHTAlbHa sJIepHa
¢i3uka Ta ¢i3MKa IUIA3MU; NpHUKIagHA (i3UKa;
¢bizuyHe Ta pajiamiiiHe MaTepiaJo3HaBCTBO;
HaHOMaTeplaJii Ta HAHOTEXHOJOTIi; MeauyJHa
¢izuka; 00pobka JTAHUX Gb13nYHNX




CKCTIICPUMCHTIB; MaTeMaTUYHE  MOJICITIOBAHHS
¢iznyHMX TporeciB; (Pi3uKa NOHOBIIOBAIBHHUX Ta
HeTpaJAMIIIHHUX JDKepea eHeprii; pamiodizuka Ta
eJIEKTPOHiKa; Oiodi3uka.

3 — XapaKTepHCTHKA OCBITHbO-HAYKOBOI NPOrpamMu

IIpenmerHa odJ1acTh (rajsy3b
3HAHb, CNIEHIAIbHICTD,
cneniamizanis (3a HasIBHOCTI))

I"any3p 3Hanb: E — [Ipupoaandi Hayku,
MaTeMaTHKa Ta CTAaTUCTHKA

CrnemnianpHicTh: E6 — [Ipuknagna ¢izuka ta
HaHOMAaTepian

OpienTanisi 0cBiTHHO-HAYKOBOI
nporpamMu

OcBiTHA CKJIaJ10Ba OCBITHBO-HayKOBO1
mporpaMu  TIATOTOBKH — JOKTOpa  (pimocodii
nepeadaydae TaKi MUKIH MirOTOBKU:

— TryMaHiTapHoi 1  COLIaJIbHO-€KOHOMIYHOT

MATOTOBKH;

— (yHIaMEeHTaIbHOI MiArOTOBKHY;

— TpodeciiiHoi Ta MPAaKTUIHOT MiATOTOBKH;

—  BUOIPKOBUX JHUCIMILIIH.

HaykoBa ckiiajioBa OCBITHbO-HAYKOBOI MPOTpaMu

nependavae:

— 3aTBEep/UKEHHS  TEMH  JOCHIDKEHHI  Ta
HayKOBOI'O KepiBHHUKA (KepiBHUKIB)
acmipaHTa;

— CKJIaJaHHA IHAMBIITyaJbHOTO TUIAHY HAYKOBOI
poboTH acmipaHTa;

— TIPOBEICHHS BJIACHOTO HAYKOBOTO
JIOCJTIJDKEHHS TIiJ] KEPIBHUIITBOM OJIHOTO a0o0
JIBOX HAYKOBHX KEPIBHUKIB

— OIPWIIOJAHEHHS Pe3ylbTaTiB JTOCTIIKEHHS Y
BUTJISIZII HAayKOBUX CTaTeW, JOMOBIIEH Ta
Ipe3eHTalliif;

— odopmieHHST pe3yabTaTiB JOCIIKEHHS Yy
BUJIAMI JAMCepTallii, ska TOBHUHHA OyTH
CaMOCTIHHUM PO3TOPHYTHM JIOCI1KEHHSM,
10 TPOMOHYE PpO3B’SI3aHHS  aKTYaJIbHOTO
HAayKOBOTO 3aBJaHHS B TIE€BHIM Taiy3l 3HaHb
a00 Ha MexXl KUIbKOX raiys3ei, pe3ylbTaTH
SKOTO CTaHOBJISTh OPUTIHATHHUN BHECOK Y
CyMy 3HaHb BiINOBIJHOI ramy3i (ramysei) Ta
ONPUJIIOAHEH] Y BIANOBITHUX MyOIiKaIlIsX.
[Tepenik TeM aucepraiiiiHux poOIT Ta BUMOTH

710 1X HaIMCaHHA Ta 0()OPMIICHHS PO3POOIISFOTHCS

aTecTaliifHoIo KOMici€lo, PO3IIIAAAIOTHCS

Buennmu panamu (bakynbTeTIB Ta

3aTBEPUKYIOTHCSI BueHOI0 paioto yHIBEpCHUTETY.
HaykoBa  ckiagoBa  OCBITHHO-HayKOBOIi

nporpaMu  OoQOpPMIISIETbCS  HA BECh  TEpMiH

HAaBYaHHS Yy BUIISAAI 1HAWBIIYAJBHOTO TUTAHY

HayKoBOi poOOTH acmipaHTa, sIKUil € HEB1Jl'€MHOIO

YAaCTUHOIO HABYAJIBHOTO IUIaHY, BIAMOBIIHO 0O

o0paHoi TEeMH HAyKOBOTO JOCHIPKEHHS 3a

CHEIIJIbHICTIO.




OcHoBHMIT (POKYC OCBITHBO-
HAyYKOBOI IIPOrpaMu Ta
cremiaJaizamii

[Iporpama  cmpssMoBana  Ha  HAOyTTS
HEOOXIHUX  JOCIIJHUIBKUX  HABUYOK IS
HAYKOBOI Kap’€pW, BHKIAJAaHHS CIEIiaJbHUX
JTUCITUILIIH B TaTy3i cydacHoOi sjepHoi (i3uka Ta
GI3UKM  BUCOKMX €HEprid; TEOpeTHYHOi Ta
OpUKIaaHol (Gi3uKM 1asMu; (I3UKH TBEPAOTO
TUJIa, HaHOMATEpiaJliB Ta  HAHOTEXHOJIOTIH;
MeIUYHOI (i3UKH; pajioi3uKu Ta eNeKTPOHIKH;
010(¢i3uKy; 00poOKH JTAHUX (hi3nyHUX
EKCIIEPUMEHTIB, MAaTeMAaTUYHOTO MOJICITIOBAHHSI
(GI3UYHUX MPOIECiB; (I3MKH MMOHOBIIOBAILHUX Ta
HETPATUIIHHUX JDKEPENT eHeprii.

KirouoBi cioBa: mpukiagHa ¢izuka, ¢izuka
YaCTUHOK, dizuka ILIa3MH, 6io¢izuka,
pagioeNeKTpoHIKa, HaHOMAaTepiaau

OcobmBocTi nporpamun

OcCBiTHRO-HAayKOBa  Tporpama  BKIIIOYAE
HaBYallbHI JUCHUIUIIHA 3 I[HMKIY 3arajbHOl
MIJTOTOBKU Ta JOJATKOBI JWCIHMIUIIHU 3 IHKITY
npodeciiHoi  MATOTOBKH, SKI IOTJIUOJIIOIOTH
JOCTITHUIIPKI ~ KOMIIETEHTHOCTI ~ Ta  3HaHHS
CHeIliaIbHUX  pO3IUTiB  (PyHAAMEHTaIbHUX Ta
podeciifHO-OpieHTOBAaHUX JUCLUILIIH.

3akiag OCBITHM Ma€ MPaBO Y BCTAHOBICHOMY
MOPSIKY  3MIHIOBATH OKpeMi HaBYaJIbHI
IUCLUIUIHU OCBITHBOI CKJI4J0BOI OCBITHBO-
HAyKOBOI MpPOrpaMu Ta HAaBYAIBHOI NPOTrpamMu
MiJATOTOBKH acIipaHTa.

HaykoBa  ckiagoBa  OCBITHHO-HayKOBOIi
nporpaMu  opOpMIISIETbC  Ha BeChb  TEPMIH
HaBYaHHS Yy BUIVISAl 1HAMBIAYAJIBHOTO IUIaHY
HayKoBOi poOOTH acmipaHTa, sIKUil € HEB1Jl'EMHOIO
YAaCTUHOIO HABYAJIBHOTO IUIAHY, BIAMOBITHO 0
o0paHOi TeMHM HAyKOBOTO JOCHiPKEHHS 3a
CIEIIANBHICTIO.

VYuikaneHicTe OHII monsrae B Tomy, IO
MArOTOBKAa 0cC10 3OIHCHIOETBCI 3a BicbMOMa
crerianizamisimy, 110 3a0€e3MeuyroThCs
baxkyabTeTOM paniodizuku, 6ioMeInYHOT
CJICKTPOHIKK Ta KOMIT IOTEPHUX CHUCTEM Ta JBOMA
HaBYaJIbHO-HayKOBUMHU 1HCTUTYTaMu XHY imeHi
B.H. Kapazina: HaB4aJIbHO-HAYKOBUM 1HCTUTYTOM
«D13UKO-TeXHIUHUHN (akynpTeT» 1 HaBYaIbHO-
HAayKOBHM I1HCTUTYTOM KOMII IOTE€pPHOI (i3UKH Ta
CHEPreTHKH.

4 — IlpuaaTHicTh BUNYCKHUKIB /10 NpaleB/IalITYBaHHS
Ta NOJAJbIIOr0 HABYAHHS

IpunatHicTs 10
NnpaneBaalTyBaHHA

PoOoui Micus B JAepKaBHUX Ta IMPHUBATHUX
BUIIMX  HaBYANBHUX  3aKjagax,  HayKOBO-
JOCHTITHUX 1HCTUTYTaX, HAYKOBHX LIEHTpax Ta
BHCOKOTEXHOJIOTTYHUX KOMITaH1sX
eNIEKTPOTEXHIYHOTO  MpOo(diato, MiAIPUEMCTBAX
CHEPTEeTUYHOTO CEKTOPY.
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3riIHO 3 HAI[IOHAIBHUM KJIacu(piKaTOpoM
npodeciii JIK 003:2010 daxiBui, ski 3100yau
OCBITY 3a TpETIM pIBHEM OCBITHHO-HAYKOBOIi
porpaMu «[Ipuknanna ¢izuka Ta
HaHOMAaTepiaimn», 31aTHI 001MMaTH Taki Mocaju:
1229.4 — xepiBHUKH TiAPO3IUTIB y cdepi OCBITH
Ta BAPOOHUYOT0 HaBYAHHS,
1237.1 — ronoBHi (axiBii - KEPIBHUKH HAYKOBO-
JIOCJIITHUX ITAPO3/LIIB Ta MiAPO3AUIIB 3 HAYKOBO-
TEXHIYHOI MiJTOTOBKA BUPOOHWIITBA Ta IiHIII
KEpIBHUKH,
1237.2 — navaneHuKkH  (3aBigyBadyi)  HAYKOBO-
JIOCJIITHUX ITAPO3/LIIB Ta MiAPO3AUIIB 3 HAYKOBO-
TEXHIYHOI MiJTOTOBKA BUPOOHWIITBA Ta IiHIII
KEpIBHUKH,

2111.1 — HaykoBi CHIBpOOITHUKH (dpizuxa,
aCTPOHOMIS);

2111.2 — ¢i3uku Ta aCTPOHOMH;

2143.1 — HaykoBi CHIBpPOOITHUKH
(emeKTpoTEeXHIKA);

2145.1 — naykoBi  cmiBpoOiTHUKM  (IH)KEHepHa
MeXaHiKa);

2310.1 — mpodecopu Ta JOLEHTH;

2310.2 — iHmIi BUKIIaJa4i yHIBEPCUTETIB Ta BUILIUX
HaBYAJIbHUX 3aKJIaiB.

IHoxanapuie HABYAHHSA

BukoHaHHS HAyKOBOI MPOrpaMu YETBEPTOTO
(HayKoOBOr0) piBHS BHINOi OCBITH i 3100YTTS
CTYIIEHS BHINOi OCBITM JOKTOp HAyK, IO
nependavae HAOyTTS HAWUBUILIUX
KOMIIETEHTHOCTEHl y Tanmy3l po3poOjeHHs 1
BIIPOBA/DKEHHS ~ METOMAOJOTl  JOCHiIHUIBKOI
poOOTH, TTPOBEICHHS OPUTIHATIBHUX JOCITIIKCHD,
OTpUMAaHHS HAyKOBHX pE3yNbTaTiB, K1
3a0€31euyIoTh pO3B’sA3aHHS BaKJTUBOI
TEOPETUYHOI a00 MPUKIAAHOI MPOOIEeMU, MaIOTh
3arajgbHOHAIlIOHaILHE a00 CBITOBE 3HAYEHHS Ta
OIy0JIIKOBAaHI B HAYKOBUX BHUJIAHHSX.

5 — BukjaganHs Ta OLIHIOBAHHSA

BukiaaaanHs Ta HaBYaAHHS

CTyneHTOIIeHTpOBaHE HABYaHHS, MPAKTUKO-
OpIEHTOBAaHE HaBYAHHS.

BuknananHs mpoBOAUTHCS y BUTIISAAL JIEKIIH,
NPaKTUYHUX 3aHATh Ta CEMIHAPCHKUX 3aHATh.
[Tepenbauena caMOCTIHHA poboTta 3
BUKOPUCTAaHHAM  MiJPYYHHUKIB, HAaBYaJIbHUX
NOCIOHMKIB, OpWUTriHAJBPHUX CcTated 1  Te3
JIOTIOBiZIEHl B HayKOBUX >KypHasax. OcTaHHI J1Ba
pPOKM HaBYaHHS BIJBEIACHO BHKIIOYHO i
HAayKOBY pOOOTY Ta MiArOTOBKY JUCEPTaLiiHOT
poboTH.

OuiHOBaHHA

Cucrema oIliHIOBaHHSA 3700yBaya CTYMHEHs
noktopa Qinocodii CKIAAAETHCS 3 MOTOYHOTO,
MIPOMIYKHOTO Ta M1JICYMKOBOTO OLIIHIOBaHHSI.
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[Totoune ormiHIOBaHHS BiAOYBaeThCs  3a
YOTHPHUPIBHEBOIO Ta ABOPiBHEBOIO, 100-0anbHOIO
CHUCTEMOI0  OIIHIOBaHHS, 3a  JUCIUIUTIHAMHU
BIJIMOBIHO JI0 HABYAJIBHOTO IIAHY.

[TincymMKOBOMY  OI[iHFOBAaHHIO nepeaye
mopiyHe (IpOMIKHE) OILIHIOBaHHS aclipaHTa 3a
pe3yiabTaTaMl ~ BUKOHAaHHS  IHIHMBIIYyaJbHOTO
TUTaHYy.

JlokyMeHTamH, 10 MiATBEPIKYIOTh TOTOYHE
Ta TPOMDKHE OI[IHIOBAaHHS acHipaHTa, € PIYHHUNA
3BIT Ha 3acigaHHax Kadenpu Ta Bueniit pami
dakynpTeTy, APYKOBAaHUI BapiaHT AWCEpTalii 4u
il okpeMux po3AiTiB, Kommii myOJiKamii Ta 1HIIMX
JOKYMEHTIB TpPO HAyKoOBi 3100yTKH (30Kpema,
OXOPOHHUX JOKYMEHTIB Ha IHTEIEKTyalbHY

BJIACHICTB), JIOKYMEHTH npo BUKOHAHHS
HaBYaJIbHOI CKJIaJI0BO1 OCBITHHO-HAYKOBO1{
MPOTrpaMHU.

[TincymkoBe OIiHIOBaHHS 3700yBadiB BUIIOI
OCBITH CTyIeHs ToKTopa (inocodii 3a1HCHIOEThCS
CIICI[IaTI30BAHOI0 BYCHOIO PAJIOI0 YTBOPEHOO IS
NPOBEJICHHS PAa30BOT0 3axXHCTy, Ha IiJICTaBi
MyOMIYHOTO 3aXWCTy HAYKOBHX JOCATHCHBb Y
dbopmi nuceprartii.

6 — [IlporpamMHi KOMIIETEHTHOCTi

IHTeI‘paJ’IbHa KOMIIETEHTHICTh

3n1aTHICT pO3B’sI3yBaTH KOMILIEKCHI
npobiieMd B Tamy3l MpuKIaaHol (I3UKK Ta
HaHOMaTepialiB, 3/1MCHIOBATM B Il Tamys3l
JOCTIAHUIIPKO-IHHOBAIIHHY ~ JiSUTHHICTD, i (0)
nepeabavae rIMO0Ke OCMUCTIEHHS HAsIBHUX 3HAHb,
CTBOPEHHS HOBHUX IUTICHUX 3HaHb, OBOJOJIHHS
METO/IOJIOTIEI0  HAyKOBOI  Ta  MEAarorivyHoi
TiSTTBHOCTI, MpPaKTHYHE BIIPOBA[KEHHS
OTPUMAaHUX PE3YJIbTaTIB.

3arajbHi KOMIIETeHTHOCTI

3K-1 3paTtHicTh 10 aOCTPAaKTHOIO MMCIIEHHS,
KPUTUYHOTO aHali3y 1 CHHTE3y HOBUX Ta
KOMILIEKCHUX 11eH;

3K-2 3parHICTP  CaMOCTIHHOTO  TIPOBEICHHS
JNOCHDKeHb 3 JOTPUMAaHHIM  HAJIEXKHOI
aKaJeMI4HOi JOOPOYECHOCTI;

3K-3 3pmaTHICTP BUKOPUCTAaHHS aKaJeMIidHOl
YKpaiHChbKOI MOBH Yy MpogeciiiHiil TiSIbHOCTI Ta
JIOCIKCHHSX

3K-4 3pmaTHICTP BUKOPUCTaHHS — aKaJeMidHOL
iHO3eMHOI MOBHM y mpodeciiiHiil aisnbHOCTI Ta
JIOCITIIKECHHSX ;

3K-5 HaBUYKM BUKOPHUCTaHHS CIEIiali30BaHUX
1H(poOpMaIIHHUX 1 KOMYHIKAIITHUX TEXHOJIOT1H;
3K-6 3paTHICTH CHUIKYBATHCS 3 MpPEICTaBHUKAMHU
IHIIMX TpodeciiHUX IPyH Pi3HOTO PIBHS;

3K-7 3pmaTHICTH MpaloOBaTH B MIKHAPOJHOMY
KOHTEKCTI Ta aBTOHOMHO);
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3K-8 3/1aTHICTh Ooytu KPUTUYHUM 1
CaMOKPUTUYHUM;

3K-9 ¢opmyBaHHST CHUCTEMHOTO  HayKOBOTO
CBITOTIISAY, Tpo(eciiHOi eTHKH Ta 3arajabHOTO
KYJIBTYPHOTO KPYTro30py;

3K-10 BMIiHHS BUSBIATH, CTaBUTH, BUPINIYyBaTH
npobleMH  Ta  3aCTOCOBYBAaTH  3HAHHA Y
MPAKTUYHUX CUTYAIIisX;

3K-11 3maTHICTE miATH COLiaJIbHO BiAMOBIIAIBHO
Ta CB1AOMO;

3K-12 3pmarHiCTh  reHepyBaTH  HOB1  ifei
(KpeaTuBHICTB).

daxoBi KOMIIETEHTHOCTI

®K-1 3HaHHSA Cy4acHOro CTaHy, TEHACHIIN
PO3BUTKY 1 HaWBaroMiliuX HOBHUX HAyKOBHX
JNOCATHEHb B Taly3l mOpukiagHoi Qi3uku Ta
HaHOMaTepialliB, a TAKOXK y CYMIKHHX TaTy3sX;
®K-2 mnornubneHi cucTeMaTHyHI 3HAaHHA Ta
PO3YMiHHS CydacHUX (DI3UYHHX TEOPiH i METOIB,
CIOPOMOXHICTh ~ J0  IXHBOTO  aHamizy Ta
e(EeKTHBHOTO  3aCTOCOBYBAaTH B  IPAKTUYHIN
BUPOOHWYIM JISUIBHOCTI Ta TIPU IMPOBEIACHHI
JIOCIIIIKEHD;

®K-3 3marHiCTh Ta HaBUYKH €()EKTHBHOTO
NPaKTUYHOTO 3aCTOCYBAaHHS METOJIB aHaji3y Ta
MaTeMaTHYHOTO MOJEIIOBAHHS 3 BUKOPUCTAHHSIM
KOMIT FOTEPHUX TEXHOJIOTIH B MPaKTHYHINA POOOTI
Ta JTOCIIIKEHHSIX;

®K-4 3gatHicTh 10 (OpPMYITIOBaHHS HAYKOBUX
3ajjay  Ta IUIAHYBaHHS  CTpaTerii  iXHbOTO
PO3B’sI3aHHS 3 MOJKJIMBICTIO 1HTErpaiii 3HaHb 3
pI3HUX HAyKOBUX cdep Ta 3aCTOCYBaHHSIM
CUCTEMHOI'0 MIJXO0AY B IPAKTUUHIN A1SUIBHOCTI;
dK-5 3aTHICTD aJlanTyBaTUCh Ta
BUKOPUCTOBYBAaTH HAYKOBY METOJIOJIOTIIO TIPH
pO3B’s3aHHI He3HalloMuX 3aj1ad, po3polIi Ta
peanizaimii TPOEKTIB, SKI JalOTh MOXIUBICTh
MIEPEOCMUCITIOBATH HasIBHI 3HAHHS Y CTBOPIOBATH
HOBI LIUTICHI 3HAHHS;

®K-6 HaBMYKM MIATOTOBKM Ta BUKOHAHHS
HAYKOBO-ZIOCJIJHUX  MpPOEKTIB  Ta  poOIrT,
IUTAHYBAaHHS, TPOCKTYBAaHHS Ta  BUKOHAaHHS
eKCIIEpUMEHTIB;

®K-7 3pgarHICTE 3aCBOIOBATH Ta 00’ €KTHBHO
OLIIHIOBATH HAYKOBI pe3yJIbTaTH, BMIHHS TOTYBaTH
ONPUJIIOAHEHHS HAYKOBUX PE3YyJbTATIB y BUIJISAAIL
JIPYKOBAHOI CTaTTi, YCHOI IOTOBIII, MPe3eHTAIlii;
®K-8 3marHiCTP KPUTHYHO OI[IHIOBAaTH Ta
3aXMIATH  TOPUHHATI  pIIEHHS  SK  1pH
IHIUBIAYyanbHIN poOOTI, Tak 1 pu poOOTI B rpymi
Yy KEpyBaHHI KOJEKTUBOM Y c¢epi CBOET
npodeciiHOT MisITbHOCTI;

®K-9 3marHICTP BHMKOPHCTOBYBAaTH OTpUMaHi
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3HAHHS Ta 1HCTPYMEHTH IENarorivyHol MisTTbHOCTI
Ta HAaBUYKU s po3poOku Ta 3abe3nedyeHHs
Npane3aTHOCTI Cy4acHHX CHCTeM B cdepax
npukiIaaHoi Gi3uku Ta Gi3uKU HaHOMAaTepialiB;
®K-10 3gaTHICTH IHTETpYBaTH 3HAHHS 3 I1HIIHMX
JUCITUILTIH, 3aCTOCOBYBATH CUCTEMHHMM MIiAXiJ Ta
BPaxOBYBaTH HETEeXHIYHI acIeKTH npu
pO3B’s3aHHI IHKEHEPHHUX 33734 Ta MPOBEACHHI
OCJIIKEHb.

7 —Ilporpa

MHi Pe3yJbTaTH HABYAHHSA

I[IPH-1.1 3m00yrTss mornmmOAeHWX 3HaHb 1
PO3YMiHb Yy TpHUKIAAHIA (Di3UIll Ta CHOPITHEHHUX
00J1acTAX, BKIIOYAIOYH METOAUKH IPOBEIACHHS
EKCIIEPUMEHTIB Ta HAYKOBHX JOCIIKCHb;
[1PH-1.2 3/1aTHICTD MIPOJIEMOHCTPYBATH
norIuOJIeH] 3HaHHS Y BUOpaHid crieriam3arii;
I[IPH-1.3  3pmatHicTh sCHO Ta  e()EKTUBHO
OIHMCYBATH PE3yJIbTaTH HAYKOBOI POOOTH;
[TPH-1.4 3naTHICTh BeCcTH clieliaii3oBaHi HayKOB1
ceMiHapu Ta TMYOJIKyBaTH HAayKOBI CTarTi B
BITYM3HAHUX  Ta  3aKOPJOHHUX  HAYKOBUX
KypHaJIax;

[TPH-1.5 3paTHicTh pOOUTH OTJSA Ta MOIIYK
iHpopmamii B  croemiani3oBaHii  JiTeparypi,
BUKOPHUCTOBYIOUH pI3HOMaHITHI pecypcu:
JKypHaJIU, 0a3u 1aHUX, OH-JIAliH pecypc;

[IPH-1.6 3pmaTHiCT, MIATOTYBAaTH Ta YCHIIIHO
3aXUCTUTH JHCEpTalliiiHy poOOTy Ha OCHOBI
IHIUBITyaTbHUX JOCITIIKEHB;

IIPH-1.7 pgocarHeHHs  BIANOBIAHHUX  3HAHD,
PO3YMiHb Ta 3/aTHOCTEW BUKOPUCTAHHS METOIB
aHaJizy JaHWX Ta CTAaTUCTUKUA Ha HANOUIbII
Cy4acHOMY piBHI;

[IPH-1.8 3parHicTh oOprasizamii  OCBITHHOTO
MPOLIECY 1 MPOBEACHHSI TIeIaroriYHOl MisSIBHOCTI Y
chepi mpukiaaHOi Pi3MKK Ta HAHOMATEPIaJliB.

[TPH-2.1 3piiicHIOBaTH TMIOIIYK, aHai3yBaTH 1
KPUTHYHO OLIHIOBaTH 1HQOpMAII 3 pI3HUX
JUKepern;

[TPH-2.2 camocTiiiHO MiaHyBaTW Ta BUKOHYBaTH
eKCIIEpUMEHTH, OL[IHIOBAaTH OTPUMaH1 Pe3yJIbTaTH;
[TPH-2.3 obupatn MeToau 1 MOJCIIOBATH SIBHINA
Ta TPOLECH Pi3HOI CKJIAAHOCTI MpPU BUPILICHHI
3aJa4 MpUKJIaaHOT PI3UKK Ta y HaHOMaTepiayiax;
[IPH-2.4 mnoeaHyBaTH TeOpil0 1 MNPaAKTHKY, a
Tako)X NOpUiiMaTH pINIEHHS Ta  BUPOOJATH
CTpaTerilo JIsUIbHOCTI JJIi BUPILICHHS 3aB/aHb
criemianizanii 3 ypaxXyBaHHIM 3arajlbHOIIOJCHKHIX
LIHHOCTeH, CYCHUIBHUX,  JIepKaBHUX  Ta
BUPOOHUYMX 1HTEPECIB;

[TPH-2.5 3acTocoBYBaTH 3HaHHS 1 PO3YMIHHS JAJIS
pO3B’sI3yBaHHS 3a/lad  CHHTE3y Ta aHalizy
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CJIEMEHTIB Ta CHCTEM, XapaKTepHUX oOOpaHii
crierianizarii;

ITPH-2.6 e(eKTUBHO MpanoBaTh AK
IHAMBIAYaIBHO, TaK 1 Y CKJIaJll KOMaH/IH,

I[IPH-2.7 3acTocoByBaTM CHUCTEMHHM MIIXiJ,
IHTETpyIOUM 3HAHHA 3 IHIIUX JAUCHUIUIIH Ta
BpaxOBYIOYHM HETEXHIYHI aCMeKTH, IIiJ dYac
pPO3B’sI3aHHS  IHXKEHEPHMX  3agad  oOpaHoi
criemianizarii Ta IpoBEICHHS TOCIIIKECHb;
[IPH-2.8  aprymentryBaTu  BuUOIp  METOXIB
PO3B’sA3yBaHHS CIICIiaTi30BaHO1 3a1a4i, KpUTUIHO
OLIIHIOBATH OTPUMAaHi pe3yjibTaTH Ta 3aXUIIATH
MIPUAHSATI PIILICHHS;

[IPH-2.9 migroryBaTH 3amuT Ha OTPUMAaHHS
(dhiHaHCYBaHHSI, 3BITHY JOKYMEHTAIIIO.

ITPH-3.1 e(EeKTUBHO CIIJIKYBaTHCh Ha
npodeciiHOMy  Ta  COLIaJbHOMY  PIBHSX,
BKJIIOYAIOUM YCHY Ta NHCBMOBY KOMYHIKAIIIIO
aKaJeMIYHOI  YKPAlHCBKOI Ta  IHO3EMHOIO
MOBaMHU;

I[IPH-3.2  kBamidikoBaHO  TMPEACTABIATH  Ta
Oo0roBOpIOBaTH  OTpPUMaHi  pe3ylbTaTH  Ta
3MiACHIOBAaTH TpaHchep HAOYTHUX 3HAHB.

[TPH-4.1 3maTHICTh a7anTyBaTUCh 10 HOBUX YMOB
Ta CAaMOCTIHHO PUIMATH PIIICHHS;

[TPH-4.2 31aTHICTh YCBIJOMITIOBATH HEOOXIiTHICTH
HABYaHHS BIIPOJOBX YCHOTO XKHUTTS 3 METOIO
nornuOiaeHHss HaOyTUX Ta 3100yTTSI HOBUX
(axoBUX 3HaHb;

ITPH-4.3 3paTHICTH BIAIOBIIAIBHO CTABUTHUCH IO
BUKOHYBaHOiI POOOTH Ta JOCATaTH MOCTaBJICHOT
METH 3 JOTPUMAHHSAM BUMOT MPO(eCciiHOT eTHKY;
[TPH-4.4 3/1aTHICTh Oe3nepepBHO
CaMOBJIOCKOHAJIFOBATHCS, HECTH BiAIOBITAILHICTE
32 HOBU3HY HAyKOBHUX JIOCIIKEHb Ta MPUNHHATTS
€KCIEPTHUX PIILLIEHb;

[TPH-4.5 3paTHICTP JEMOHCTPYBATH PO3YMiHHS
3acaJl OXOPOHM Ipalll, eJIEeKTpoOe3NmeKu Ta ix
3aCTOCYBAHHS.

8 — PecypcHe 3a0e3neueHHsi peajiizaunii mporpamMu

Crnenngivyni XxapakTepuCTHKH
KaJpoBOro 3ade3nevyeHHs

Kanpose 3abe3neyeHHs OCBITHBOI MPOrpamu
CKJIaA€TbCsl 3 MPO(ecopChKO-BUKIAIANBKOTO
ckiany kapenp HHI  «®Disuxo-TexHiuHUI
bakyneTeT»; Kadenp GdakyabTeTy pamgiodizuku,
0ioMeIM4YHOT E€JEeKTPOHIKM Ta KOMII IOTEPHUX
cuctem; kadenp HHI xomm’rorepnoi ¢izuku Ta
enepreruku XHY imeni B.H. Kapaszina.

100% npodecopchKo-BUKIAIAIBKOTO CKIATY,
3aJiTHOTO 10  BUKIaJaHHA  mpodeciitHo-
OpIEHTOBAaHMX  JHUCIHIUIIH, MalOTh HAYKOBI
CTyNEHI 3a CIeIIalbHICTI0 Ta BIAMNOBIIAIOThH
BUMOTaM, BU3HadeHUM JlineH31HHUMU yMOBaMu
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MIPOBA/KEHHS OCBITHHOT TISUTHHOCTI.

Crnenngivyni XapakTepuCcTUKH
MaTepiajibHO-TEXHIYHOr 0
3a0e3ne4eHHs

Jis  3a0e3nedeHHs HaABYAIBHOTO IIPOIECY
BUKOPUCTOBYETHCSI HaBUalbHO-MaTepiajabHa 0Oaza
HHI «D13UKO-TeXHIYHUH baxyabTeT»,
bakyabTeTy paniodizuku, OlomMeTMuHOT
eNIEKTPOHIKM Ta KoMl 'toTepHUX cuctem, HHI
KOMIT FOTepHOI (i3uKu Ta eHepreTuku XHY imeni
B.H. Kapazina.

ITpakTHKO-Opi€EHTOBAHUI XapaKTep OCBITHHO-
HAYKOBOI Iporpamu mnependavae MUPOKY y4acTb
(daxiBIIB-IPAKTUKIB 3 TPOBIIHUX HAYKOBHX
ycranoB HAH  Vkpaimu, mo  mixcumoe
CUHEpPreTUYHUN  3B’S130K  TEOPETHUYHOI  Ta
NPAaKTUYHOI  MIArOTOBKH. 3700yBaui  MaroTh
MO>KJIMBICTh HAOYTH HABHUOK HAyKOBOI pOOOTH Ha
Cy4aCHOMY HayKOBO-TEXHOJIOTIYHOMY OOJIaTHAHH]
MPOBITHUX HAYKOBUX YCTaHOB MicTa XapKiB:
HamionansHOT0o HayKOBOTO LEHTPY "XapKiBCHKHUIA
¢i13uxo-rexniunuit iHcTUTYT" HAHY, 30Kpema, Ha
HaiiOipIIoMy B €Bpori cremaparopi "Yparan —
2M" Ta  KBa3iCTalllOHAPHOMY  IUIa3MOBOMY
npuckoprosaui  KCITY-50 (Imcturyr  (hisuku
mwiasmu HHI X®TI), [HcTuTyTy enekrpodizuku
Ta pamianiiHux TtexHojorii HAHY, Iacturyry
Hu3bkux  temnepatyp HAHY,  Incruryry
menpamionorii  AMH, Iacturyr mpobrem
mamuHOOynyBanus — I[[IMAIIL  imeni  A.M.
ITinroproro HAHY.

Crnenndivyni xapakTepucTUKHU
iHpopManiitHOro T2
HABYAJIbHO-METOANYHOI O
3a0e3ne4eHHst

BukopuctanHs BipTyalbHOTO HaBYAJILHOTO
cepefoBuila  XapKiBCbKOIO  HAallIOHAJIBHOIO
yHiBepcurety iMeH1 B.H. Kapa3ina ta aBropchkux
p0o3po60K Mpodecopcbko-BUKIATAIBKOTO CKIANY.

XapKiBCbKUM HalllOHAJIbHUM YHIBEPCUTETOM
imeni B.H. Kapa3zina uepe3 BiacHy JOKalbHY
MEpEeKy HAJa€TbCsl JOCTYN JO  IPOBIIHUX
3aKOPJIOHHUX BHUJaHb B 00JacTi MPUPOAHUUMX
HayK Ta MEIUIINHH, M1KHAPOTHUX
HayKOMETpHUHUX 0a3. Bxig 10 Mepexi MOKIUBUIL
K 31 CTallOHapHHUX KOMII'IOTEepiB, Tak 1 3a
nornomororo TexHousorii WiFi B Oyap-skomy Micli
YHIBEPCUTETY.

9 — AkageMiuHa MOOLILHICTD

HanionaibHa kpeguTHa
MOOIJIBHICTH

Ha ocHOBI JBOCTOpPOHHIX JOTOBOpIB MiX
XapKiBCBKUM  HAI[lOHAJIBHUM  YHIBEPCUTETOM
imeni B.H. Kapasina Ta iHImmmu yHiBEpcUTETaMU
Ykpainu.

MixnapoaHa KpeauTHA
MOOIJIBHICTH

Ha ocHOBI /JBOCTOpPOHHIX JOTrOBOpIB MiX
XapKiBCbKUM  HAI[IOHAIBHUM  YHIBEPCUTETOM
imeni B.H. Kapasina Ta HaBYaJllbHUMHU 3aKJIaJaMu
KpaiH-lapTHEepiB. 30KpeMa B paMKaX WJIEHCTBa B
€BpONENCKUX CUCTEMAX SAEPHOI Ta TEPMOSAEPHOL
ocBiTH (European Nuclear Education Network
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(ENEN) ta The European Fusion Education
Network (FuseNet)).

HaBuaHHs iHO3eMHHUX
3100yBa4iB BUIIIOI OCBITH

HaBuanus 1HO3EMHUX 3100yBaviB
3MIIACHIOETHCS HA 3arajbHUX YMOBax.
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2. llepenik KOMIIOHEHT OCBITHbO-HAYKOBOI IPOrpaMu
Ta IX JIOTiYHA MOCTIAOBHICTH

2.1 Tlepenik kommoneHT OHIT
OcsitHs ckaagosa OHII nokrop dinocodii

KOanHeHTI/I ocgiTHLOi' TporpaMu o Popwma
(HaBYABHI TUCIUILTIHYU, KYPCOBI TIPOEKTH Kinbkicth .
Kon u/n N . MiJICYMKOBOTO
(poboTH), mpakTHKH, KBai(ikaliiina KpEeIUTIB
poGoTa) KOHTPOJTIO
1 2 3 4
O060B’s13k0Bi koMmnonenTu OHII
OK 1. ®dinocodebki 3acaam Ta METOMOJOTIA | 5 3K
HAyKOBHX JOCTIKEHb
OK 2. IHO3eMHa MOBA U1 aCIIIPAHTIB 8 eK3aMeH
OK 3. [lemaroriuna MaHCTEpHICTH Cy4YacHOTO | 5 3aJiK
BHKJIaJjaua
OK 4. [lizroroBka HaykoBHX myOmikamiii Ta | 4 3aJiK
MIpEe3EHTAIlis] Pe3YNIbTaTIB JOCIPKEHb
OK'5. Iadopmariitni TexHonorii y npukinagHii | 3 3aJiK
Gbizuri
OK 6. AKTyaJbHi npobiemMu Cy4JacHoi | 5 eK3aMeH
MPUKIIATHOT (QI3MKK Ta HAHOMATepialliB
OK 7. ACHCTEHTChKA IPaKTUKA 5 3aUTIK
3araJgbHui 00CAT 000B’AI3KOBHUX JHCIHHUILIIH \ 35
BubipkoBi komnonentn OHIT*
BK 1. BubipkoBa nucnuniina 6 €K3aMeH
BK 2. BubipkoBa nucnurmina 6 eK3aMeH
3araabHuii 00cAr BUOIPKOBUX IMCUMILTIH 12
3ATAJIBHUM OBCAT OCBITHBOI ITIPOI'PAMHU a7

HaykoBa ckaagosa OHII nokrop ¢dinocodii

HaykoBa ckiamoBa OCBITHRO-HAYKOBOI TPOTpaMu Iependadae IMPOBEICHHS BIIACHOTO
HAyKOBOTO JIOCII/DKEHHSI TiJ KEpiBHUIITBOM OJHOTO ab0 JBOX HAayKOBUX KEPIBHHKIB Ta
0o OpMIIEHHS MOT0 pe3yibTaTiB y BUIJISAL AUCEPTallii; MICTUTh MEpEiK BUAIB HAYKOBOI poOOTH
acmipaHTa Ta (OpPMH KOHTPOJIO (3BITYBaHHA); O0(OPMIIAETHCS Ha BECh TEPMIH HaBYaHHS Yy
BUIJIAJIl 1HAMBIAYaJIbHOTO IJIaHY HAYKOBOI poOOTH acmipaHTa, sIKUH € HEeB1 €MHOI0 YaCTHHOIO
HaBYAJIbHOTO IJIaHY, BIIMOBIIHO 1O 00paHOi TeMH HayKOBOT'O JOCIIIKEHHS 3a CHeliaJbHICTIO.

OOcsr OCHOBHOTO TEKCTYy aucepranii (6e3 crnucKy JiTepaTypu 1 A0JaTKiB) CTAHOBHUTH Bij
3,5 10 6 ApyKOBaHUX APKYIIIB.

Pik minroroBxu

3MmicT HAyKOBOI po0oTH acnipaHTa (B
podoTu)

dopma 3BiTHOCTI, (hOPMA KOHTPO.TIO

1 pix

CknamanHs 1aHy JociijpkeHb. [lomryk
HAyKOBHX JDKEpEN Ta iX OMpalfoBaHHS.
BusnaueHHs OCHOBHUX 3aBJIaHb
nucepraniitnoi podotu. [logatok poOoTH.

[loToyHe OLIHIOBAaHHS y BUIJISAIL
3aITiKIB Ta €K3aMCHIB 3a
JUCLHUILTIHAMA BIAMOBIAHO 7o
HABYAIILHOTO TUIaHY.

[[{opiuHe oIiHIOBaHHS acHipaHTa 3a
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Pix miaroroBxun

3micT HayKkoBOI po0oTH acnipanTa (BUJ
poboTu)

®dopMma 3BITHOCTI, (pOpMa KOHTPOJIIO

OTpuMaHHA JaHUX.

pe3ylbraTaMu
IHIMB1TyaIbHOTO TUIaHY.
JlokyMeHTamMu, IO MiATBEPIKYIOTh
MMOTOYHE Ta MPOMIKHE OI[IHIOBaHHS
acmipanra, € pi4HUH 3BIT Ha
3acimanHsax kadenpu ta BueHiid pami
bakynbTeTy, JIOKYMEHTHU po
BHMKOHAHHS HaBYaJIbHOI CKJIAJ0BOI
OCBITHBO-HAyKOBOI ITPOTpaMH.

BUKOHAaHHA

[ToToyHe OLIHIOBAaHHS Yy BUTISIL

2 le HpOI[OB)KeHHSI HanmpanlOBaHHA  JaHMX, | 3aj1ikiB Ta eK3aMeHIB 3a
00poOka Ta aHais3 OTPUMAHUX | quCHUILIIHAMEI BiMOBiIHO 710
pe3y.TH)TaTiB. KOpCKHiE[ IIOYaTKOBHX | HABYUAJILHOT'O IUIaHY.
rinoTe3 Ta 3aBjaHb y BIANOBLIHOCTI 10 | [I[opiuHe OIiHIOBAHHS acIipaHTa 3a
pe3y.HBTaTiB aHaﬂi3y, IIPOAOBKCHHA pe3yibTaTaMu BUKOHAHHS
MIOIIYKY HAyKOBUX JoKepel Ta IX 1HIUBIIyaJIbHOTO TIaHY.
OIpanroBaHHs. HiI[FOTOBKa pe3y.HBTaTiB I[OKYMGHTEIMI/I, 110 Hi):[TBepI[)KYIOTL
10 myOsiKarii. IOTOYHE Ta IPOMiKHE OLiHIOBAHHS

acmipaHTa, € pIYHUH 3BIT Ha
3acimaHHsAX Kadenpu ta Bueniit pani
dbakynbrery, JTOKYMEHTHU npo
BUKOHAHHA HaBYaJIbHOI CKJIaI0BO1
OCBITHHO-HAyKOBOI IPOTpaMHu.
VY3aranpHeHHs1 pe3ynbpTariB gociikenHs | [{opiune omiHiOBaHHS acmipaHTa 3a

3 pik Ta ix myomikamis. OcraTouHe BU3HAYEHHS | pe3yabTaTaMH BUKOHAHHS
KoJa npoOsem, 1o OyayTh PO3IJSHYTI B | IHAMBIAYAJIBHOIO IUIAHY.
aucepTaliifHiii  po0OoTi, BcTaHOBJIEHHA | JIOKyMEHTaMH, IO MiATBEPKYIOTbH
MICIII TOCIIIIHKEHHS B KOHTEKCTI | IOTOYHE Ta TPOMDKHE OI[IHIOBAHHS
pe3yabTaTiB IHIIMX AaBTOPIB, NMATEHTHUH | acmipaHTa, € piYHMA 3BIT Ha
MTOIIYK. 3acijaHHAX Kadenpu ta Bueniit pani

bakynpTery, JOKYMEHTHU npo
BUKOHAHHA HaBYaJIbHOI CKJIaJOBOI1
OCBITHHO-HAYKOBOI IPOTpaMH.
[TincymkoBe OI[IHIOBaHHS
4p1K q)OpMyBaHHSI BHUCHOBKIB 1 peKOMeHHaHiI\/'I. 3H06y33qu BUIIOI OCBITH CTyTIEHs

3akiHueHHs poOOTH HaJ JUCepTalli€lo,
npenacTaBieHHss pykonucy. OdopmieHHs
aucepTaliiHoi pobOTH Ta MOJAHHS [0
3aXHUCTY.

noktopa ¢imocodii  3mIMCHIOETHCA
CHEeLiaTi30BaHOI0  BUEHOIO  PaJIolo
YTBOPEHOIO TUIst MIPOBEICHHS
pa3oBOro  3axMCTy, Ha MiACTaBi
nyOJIiYHOTO ~ 3aXHCTy  HAyKOBUX
JIOCSATHEHB Y popMi TucepTaiii.
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3. CtpykrypHo-jioriuna cxema OHII

1 pik 2 piK 3 pik ‘ 4 pik
1 cemectp 2 cemecTtp 3 cemectp 4 cemectp 5 cemectp 6 cemecTp ‘ 7 cemectp 8 cemectp
OK1 OH b
OK2 OK7
OK4
OK3 Bubipkogi quctmniismu
P AHCTH ¥aaranbHeHHA
pesyIbTaTE
nocaipKenHs | Ocratoue
OK 5 Taix BUHEME HHA
nyGomikamia. | kKona mpodment,
. mo GyayTh
MpoaoEHeHHA HANPALKKBEAHHA posraAHyT B
CungaaH-Ha AaHux, 06pobka Ta aHania JIC CPTALNHEITT FopMyBanua
nAzHY EMaHaueHHA OTPHMa HUX pPe3ybTaTie. poboTi, BHCHOBEIE i
AL EHE. OCHOBHHX Kope kuin novyaTkosu rinotes | BCTaHOBICHHA PEeKOMEHTAMIIL
Mowys IapaaHb Ta 3aBA@HL Y BiANORIAHOCT A0 | MICLIH JakiH4deHHA
HAYHOBAX | wce prauiiiHoi pe3yAbTaTiB aHa.nizy, ACTUDREEDA R poborn wag | Odopuienns
oepan Ta ix KOHTEKCTI . P
NPOADBHEHHA MOLYH) HCEPTALIE CepTALINHO
CNpauksaHERA, pDﬁDTH' lF' A ur"‘"" peaymﬂa*ria OHCepTAaLCio, | 17 E l.u
Mouatok HAYHOBHX AMepeA Ta Ix — npencraenesn |  poboTH Ta
pobiotu 3 anpauosa vua. Migrotopua S —— A pyromucy. | MOJaHHA 10
OTPUMaHHA peayabTaTie Ao nyOnikauji. rowyK. FANHACTY.
[ HIX.
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4. dopma arecrailii 3100yBa4iB BUIIOI OCBIiTH

Cuctema atecrarii 3m00yBaua ctyneHs Aoktopa (inocodii ckaagaeTbecs 3 MOTOYHOI, Ta
iICYMKOBOT aTecTarii.

MeTtoro noTouHoi aTecrtalii € KOHTPOJb 3a BHUKOHAHHSM 1HIUBIAYadbHOTO ILIAHY
acmipaHTa 3a OCBITHBOIO Ta HAYKOBOIO CKJIQJOBUMHU. ATecTallis OCBITHBOI CKIIQJOBOI
B1IOYBAETHCS Y BUTJISII 3UTIKIB Ta €K3aMEHIB 3a TUCHUTIIIHAMU BiJIOBITHO 10 HABYAJIHLHOTO
IUIaHy, @ HAyKOBOI CKJIJIOBOi HAa OCHOBI pilmleHHS Kadeapu, 10 sSKoi OyB NPUKPIIUICHUIH
acriipanT. JlokymeHTamMu, IO MiATBEPKYIOTh IOTOYHY aTeCTalliio, € PIYHUNA 3BIT Ha
3acimaHHax Kadeapu ta Bueniil paai ¢akymnbreTy, ApyKOBaHUH BapiaHT nucepramii uum ii
OKPEMUX PO3JLUIIB, KO MyOIiKaIii Ta IHIIMX JOKYMEHTIB IMPO HAYKOBI 3I00YTKH (30KpeMa,
OXOpPOHHUX JIOKyMEHTIB Ha IHTEJIEKTyaJbHY BIIACHICTH), JOKYMEHTH IPO BHKOHAHHS
HaBYaJIbHOT CKJIaJ0BOI OCBITHHO-HAYKOBO1 ITPOTPaMH.

MeToro miJICYMKOBOi aTecTallii € BCTAaHOBJCHHS BIANOBIAHOCTI PIBHA OCBITHBO-
HAyKOBOi MIATOTOBKM BHUITYCKHUKIB acmipanTypu BumMoraM OCBITHBO-HAyKOBOi MpOTpamu
nokTopa (dimocodii B rayry3i mpupogHUYUX Hayk 3a cruemianbHicTio 105 «[Ipuknanna dizuka
1 HaHomarepianuy. [limcymkoBa arecrailis 37100yBayiB BHUIIOiI OCBITH TPETHOTO (OCBITHHO-
HAYKOBOTO) pIBHS MIATOTOBKM JOKTOpa ¢inocodii B ramy3i HPUPOJHHYUX HAYK 3a
crenianpHicTIO 105 «IIpuknangna dizuka i HaHOMaTEpiaIny» 3AIHCHIOETHCS CIICIIAII30BAHOIO
BUYCHOIO PaJIOI0, YTBOPEHOO IS TPOBEACHHS PAa30BOr0 3aXMCTy, Ha TMIJCTaBi IMyOJIIYHOTO
3aXUCTY HAYKOBUX JIOCSTHEHb Y (opMi aucepTallii Ta 3aBEpUIYETHCS BUAAUYCIO JTOKYMEHTY
JIEP)KAaBHOTO 3pa3ka IMpO MPUCYHKCHHS HOMY HAYKOBOTO CTYIEHS JOKTOp Qinmocodii Ta
JOJIATKY, 10 € HeBiJ €MHOIO YaCTUHOIO JIUIIJIOMY.

5. Marpuus BiinoBiZHOCTI MPOrpaMHHUX KOMIIETEHTHOCTEMH
KOMIIOHEHTaM OCBITHBOI IPOrpaMu

OK1 OK 2 OK 3 OK 4 OK S5 OK 6 OK 7 HaykoBa
CKJIa10Ba

3K 1 X
3K2 X X
3K 3 X X
3K 4 X X
3K 5 X X
3K 6 X X
3K 7 X X
3K 8 X
3K9 X X X
3K 10 X X
3K 11 X X X X
3K 12 X X
DK 1 X
DK 2 X
PK 3 X X
DK 4 X X
DK 5 X X
DK 6 X X
DK 7 X X
DK 8 X X
DK 9 X X X X
DK 10 X X
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6. MaTpuus 3a0e3neyeHHs MPOrpaMHuX pe3yabTaTiB HapuaHHs (ITPH)
BiAMOBITHMMH KOMIIOHEHTAMHU OCBITHBOI POrpaMu

OK1 OK 2 OK3 OK 4 OK 5 OK 6 OK 7 HaykoBa
CKJIAI0Ba

IMPH 1.1 X X

ITPH 1.2 X X X X X
ITPH 1.3 X X X
ITPH 1.4 X X X
ITPH 1.5 X X X
ITPH 1.6 X X
ITPH 1.7 X X
ITPH 1.8 X X

ITPH 2.1 X X X X X
ITPH 2.2 X X
ITPH 2.3 X
ITPH 2.4 X X X
ITPH 2.5 X X X
ITPH 2.6 X X
ITPH 2.7 X X X
ITPH 2.8 X X
ITPH 2.9 X X
ITPH 3.1 X X X
ITPH 3.2 X X
ITPH 4.1 X X X
I1PH 4.2 X X X X X
ITPH 4.3 X X
ITPH 4.4 X X
ITPH 4.5 X X
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