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JIMCT NOT'OAKEHHS
OCBITHBO-HAYKOBOI IPOrpaMu
TPeThOro (0CBiTHHO-HAYKOBOI0) PiBHA
«IIpukaaana ¢giznka Ta HaHOMaTepiaJan»

OCBITHIO ITPOrpaMy pO3MISTHYTO Ta CXBAJIEHO:

1. HayxoBo-meToauuHii paai XapKiBChbKOTO HallloHaJIbHOTO yHiBepcuTery iMeHi B.H. Kapa3zina
mpoTOKOJ Ne  Bim «  » 2026 p.

3acTyHUK TOJI0OBH HAyKOBO-METOANYHOT pajy,

HavyaJIbHUK HaBYAJIBLHOTO BIJILTY Cepriii €JIBIIOB

2. Buewniii pazi HaB4aJIbHO-HAYKOBOTO 1HCTUTYTY «D13UKO-TEXHIYHUHN (PaKyIbTET»:
pOoTOKOJ No .. BiJT «...» 2026 p.

T'osoBa Buenoi pagu HHI «DTD» Cepriit JUTOBUEHKO

3. HaykoBo-metonnuniii komicii HHI «®i3uko-Texniunmii pakyasreT:
npoTtokost Ne  BIJT «_ » 2026 p.

I'onoBa HaykoBo-MeToanuHOT Komicii HHI « DTD» Murkona FOHAKOB

4. Kadenpi npuknaanoi Gpizuku Ta Gi3UKH TUIA3MHA
npoTokoa Ne  Bim «__» 2026 p.

3aBinyBau kadenpu a.¢.-M.H., mpod. Irop TAPKVYIIIA

5. Kadenpi marepianiB peakropoOymayBaHHS Ta (I3UIHIX TEXHOJIOTIN
npoTokoa Ne __ Bif «__» 2026 p.

3aBiqyBau kadenpu A.T.H., Ipod. Cepriii JUTOBYEHKO

6. BueHiii pani ¢pakynsrery pamaiodizuku, 610MeIUIHOI EIEKTPOHIKU Ta KOMIT FOTEPHUX CUCTEM
npoTtokost Ne  Bim«  » 2026 p.

I'onosa Buenoi paau dakynsrery PBEKC Cepriii IIYJIBTA




7. HaykoBo-MeTonn4Hii KoMicii GakynpreTy paaiodizuku, 610MeIUYHOT eNEKTPOHIKI
Ta KOMIT IOTEPHUX CUCTEM:
npotokost Ne  Bim«  » 2026 p.

Tonora HaykoBo-MeTonuuHO1 KoMicii pakynbTeTy PBEKC Bsaecnas MACJIOB

8. Kademnpi reopernynoi paniodizuku
npoTokosl Ne  Big «  » 2026 p.

3aBiqyBau kadenpu K.(.-M.H., JI0II. Bsuecnas XAP/IIKOB

9. Kadenpi kBaHTOBOI pagiodizuku
npotokost Ne  Bi «  » 2026 p.

3aBiqyBau kadenpu K..-M.H., ITOII. Annpiit IETTAPBOB

Bueniii pajii HaBYaJIbLHO-HAYKOBOT'O IHCTUTYTY €KOJIOT11, 3€JICHOT eHEPTeTHKH Ta CTAJIOr0

PO3BUTKY:
npoTtokost Ne  Bim«  » 2026 p.
l'onosa Buenoi pagu HHI E3ECP l'anna TUTEHKO

10. HayxoBo-metonuuniii komicii HHI E3ECP:
MpoTOKOJ Ne  Bi «  » 2026 p.

Tonosa naykoBo-metonuuHoi komicii HHI E3ECP Hanis MAKCHUMEHKO

11. Kadenpi indpopmariitHux T€XHOJIOT1H Y BITHOBIIOBaHIN €HEPTETHUIII
MpoTOKOJ Ne  Bim «  » 2026 p.

B.o. 3aBinyBaua kadenp, K.¢).-M.H. Inns MAPYIIEHKO

12. Kadenpi koM’ 1oTepHoi Pi3uku

MpoTOKOJ Ne  Bi «  » 2026 p.
B.o. 3aBimyBaua xadenpu, K.p.-M.H., JOIL. Irop
KYIPABLEB



HHEPEIMOBA

Po3po6iieHo poOo40r0 TPyIor0 Y CKIIaIi:

[IpizBuime, iM’4, 110
p ) )

0aTbKOBI

HaiimenyBanHs mocaau (111 CyMiCHUKIB

— MicIle OCHOBHOT po00TH, TTIOcaa)

HaykoBwii cTyImiHb, BUCHE 3BaHHA,
3a KO0 KadeIporo (CIreniaabHICTIO)

IMPUCBOEHO

KepiBauk po6ouoi
TpyIy — TapaHT

OCBITHBOT
IPOTPAMHU:
Yopuorop Jleonin | 3aBigyBau kadeapu KOCMIUHOL J.d.-m.H., mpodecop 3a
DEOKTUCTOBUY paniodizuku Kaeaporo KoCMIYHOT
pagiodhi3uKu
Po3pobneno  poGodoro  rpymor  HaBYAJbHO-HAYKOBOTO  1HCTUTYTY  «Di3MKO-TEXHIYHUNA

(bakynbTeT» y CKIaIi:

[IpizBume, iM’s1, IO

HaiimenyBaHHS mocanay (1 CYMICHUKIB

HayxkoBuii cTyIiHb, BUCHE 3BaHHA,

0aTbKOBI — MicIle OCHOBHOI po0OOTH, ITOcasa) 3a SIKOI0 Kadeaporo (CIemiaIbHICTIO)
TIPUCBOEHO

1. BAPAHHUK [Tpodecop xadenpu menuunoi ¢pi3uku | TOKTOp (Pi3.-Mar. HayK, Ipodecop
€Bren Ta 610MEIMYHIX HAHOTEXHOJIOT1i 3a Kadeporo MeIUYHOT Pi3uKn
OJIeKCaHaAPOBHY Ta O10MEIUYHUX HAHOTEXHOJIOT1H
2. 3UKOB [Tpodecop xadeapu marepianiB JIOKTOp (hi3.-Mar. HayK,
Onexcannp peaxkTopoOynyBaHHs Ta (Pi3UUHUX npodecop 3a Kadeapor
BonoguMuporsud | TeXHOJOT1M MarepiaiiB

peaxkTopoOynyBaHHs Ta (Pi3UUHUX
TEXHOJIOT1H

3. JICOBCHKUI

[Tpodecop xadenpu marepiaiiB

TOKTOp (i3.-MaT. HayK,

Banepiit peakTopoOynyBaHHS Ta (PI3UUHUX npodecop 3a kadenporo
OnexcanznpoBuy TEXHOJIOT1H MmarepiajiB
peakTopoOymyBaHHS Ta (PI3UIHUX
TEXHOJIOT1H
Po3pobneno poGodoro rTpymoro  dakyasreTy  pamiodizuku, OlOMEAMYHOI  eNEKTPOHIKH

Ta KOMIT FOTEPHHUX CUCTEM y CKJIaJIi:

TIpizBulie, iM’s, 10
p ) ,

0arbKOBI1

HaiimenyBanHs mocanu (U1 CyMiCHUKIB

— MicIte OCHOBHOI po0OOTH, TTOCaza)

HayxoBwuii cTymninb, BieHe 3BaHHS,
3a sIKOI0 Kadeaporo (crenianpHICcTIO)

MIPUCBOEHO

1. Hlynera Cepriii

3acTyHUK JIeKaHa QaKyIbTeTy

ToKTOp (hi3.-MaT. HayK, mpodecop

MukosaiioBu4 pamiodizuku, 6ioMeTUIHOT 3a Kadeapor0 TEOPETHIHOI
eJIEKTPOHIKM Ta KOMIT FOTEPHUX paniodizuku
cucrem XHY imeni B.H. Kapasina
2. Humban 3acTyIHUK JIeKaHa QaKyIbTeTy KaHAuaar ¢i3.-MaT. HayK, JIOIEHT
Amnaronui pamiodizuku, 6ioMeTUIHOT 3a Kadeaporo KOCMIYHO1
MuxaioBuy CJICKTPOHIKH Ta KOMIT FOTEPHUX pagiodizuKu




cuctem XHY imeni B.H. Kapa3zina 3

HAyKOBO1 poOOTH, JOIICHT Kadeapu

KOCMIYHOI pagiodizuku
3. MacnoB ITpodecop 3BO kadenpu kBaHTOBOT JOKTOp (hi3.-Mart. HayK, mpodecop
Bsuecnas paniodizuku, ronoa HMK 3a KadeIporo KBAaHTOBOL
OeKkcaHapPOBAY daxynsreTy paniodizuKn
4. Bytpum [Tpodecop 3BO xadenpu TOKTOp (i3.-MaT. HayK, nmpodecop
Onexcannp TEOPETUYHOI pafiodi3uKH 3a KaeIpor0 TEOPETUUHOI
HOpiitoBuu pamiodizuKu
5. bepect B.o. 3aBigyBaua kadenpu JOKTOp (i3.-MaT. HayK, nmpodecop
Bomonumup MOJIEKYJISIPHOI Ta MeTU4HOI 010(13ukH | 3a Kadeaporo MOJIEKYIIPHOI Ta
ITerpoBuu MeTUYIHOT 010(hi3UKH

Po3pobieHo po6o4or0 Tpymno HaBYAIBHO-HAYKOBOTO 1HCTUTYTY €KOJIOTI, 3€JICHOI €HEPreTHKU

Ta CTAJIOTO PO3BUTKY Y CKJ'IaI[iZ

[pizBume, iM’4, O HaiimenyBanus nocaau (1iis HayxoBwuii cTyniHb, BieHE 3BaHHS,
0aTbKOBI CYMICHHKIB — MiCIIe OCHOBHOT poOOTH, | 3a sikor0 Kadenporo (CreniaabHICTIO)
nocayna) MIPUCBOEHO
1. Hemuenko [Tpodecop 3BO kabenpu ToKTOp (hi3.-Mart. Hayk, mpodecop
KocTsaTun KOMII'FOT€pHOT (Pi3UKH 3a Kaenporo TerIopi3ukH,
Enyapnosuu MOJIEKYJISIpHOI (D13UKH Ta
eHeproeheKTUBHOCTI
2. Kokoniit Mukona | IIpodecop 3BO kadenpu JoKTOp (hi3.-Mart. HayK, mpodecop
I'puroposuu 1HpOpMaLIITHIX TEXHOJIOTIN Y 3a kadenporo iHpopMaLiiHIX
B1IHOBJTIIOBaHI! €HEPTeTHUIIl TEXHOJIOT1H y BiTHOBJIIOBaHII
E€HEPreTHIl

/1o npoeKkTyBaHHS OCBITHBOI POrPAMM J10JIyY€eHi:
IIpencraBaukm podoTonaBuiB:

— A3zapenkoB Muxkoja OJiekciiioBU4 — B.0. TeHepalbHOro aupextopa HarioHaabHOTO
HAyKOBOTO LEHTPY «XapKiBChbKHH (izuko-texniunuii inctutyt» (HHL XDPTI) HAH
VYkpainu, A.¢.-m.H., npodecop, akagemik HAH VYkpainu, 3acmyxeHuil 1isd Haykd 1
TEXHIKN YKpaiHu;

— Tapkyma Irop €BreniiioBu4 — 3acTylmHUK reHEPaIbLHOTO JUPEKTOPA 3 HAYKOBOI POOOTH
HamionanbHOTO HayKOBOTO LEHTPY «XapKiBCbkuid (pizuko-texHiuynmid iHcTUTYT? (HHILI
XDTI) HAH VYkpaiau, a.¢.-m.H., npodecop, akagemik HAH Vkpainu, maypear
JlepxaBHOT npemii Ykpainu B ranmy3i Hayku 1 TexHiku (2007);

— KuaenikoB BsiuecsiaB @enopoBu4 — AUpeKTop [HCTUTYTY enekTpodi3uk 1 pamiariiHux
texnonoriit (IEPT) HAH Vkpainu, n.¢.-m.H., npodecop, wieH-kopp. HAH VYkpainwm,
3acmyKeHUI Mdisi4 HayKd 1 TeXHIKM YKpainu, jaypear Jlep>kaBHoi mpemii YkpaiHu B
ranmy3i Hayku i TexHiku (2019).

IIpencraBHUKM acHipaHTIB:
— Toayd Mapis FOpiiBHa — acipanTka, 2-uil pik HaBYaHHS.
—  Tpym Onexkcanap BikropoBud — acmipanrt, 4-uii pik HaBYaHHS.

[Ipu po3pobui [Iporpamu BpaxoBaHi BUMOTH:



1)

2)
3)
4)

5)

TuMyacoBoro cranfapTy BHILOi OCBITH XapKiBCBKOIO HAaIlIOHAJIBLHOTO YHIBEPCHUTETY
imeni B.H. Kapasina, ocBITHbO-HayKOBHX MpOrpaM Ta HaBYAJIbHUX IUIAHIB MiJAITOTOBKHU
3100yBayiB BHIOi OCBITH Ha TPETbOMY OCBITHBO-HayKOBOMY piBHI «pilieHHs BueHoi
pamu yHiBepcutety Bin 27.05.2016 p., mpotokon Ne 7, BBeIeHO B Jif0 HAKa30M PEKTOpa
Ne 0301-1/276 Bin 03.06.2016 p.»;

HanionansHoi pamku kBamidikamiii (B penakuii nocranoBu Kabinety MinicTpiB Ykpainu
Bia 25 uepBHs 2020 p. Ne 519 (31 3miHamm);

3akony VYkpainu «IIpo Bumry ocsity» Big 01.07.2015 p. Ne 1556-VII 31 3minamu Ta
JIOTIOBHEHHSIMU;

3akony Ykpainu «IIpo HaykoBy 1 HayKOBO-TEXHIUHY AisUIbHICTH» BiA 26.11.2015 p. Ne
848-VIII 31 3MiHaMu Ta JOIMOBHEHHSIMH;

[opsnky miaroroBky 3100yBadiB BUILOI OCBITU CTyHEHsS JOKTopa (imocodii Ta 1oKTOpa
HayK Yy BHIIMX HaBYAJNBHUX 3aKjajax (HAayKOBUX YCTaHOBAaX), 3aTBEPIKEHOTO
[Toctanosoro KaGinery Minictpis Big 23.03.2016 p. Ne 261 (31 3MiHamn).



http://../Documents/Documents/%D0%9D%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D1%96%20%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B8/%D0%9E%D1%81%D0%B2%D1%96%D1%82%D0%BD%D1%96%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%B8/2023/new/phd105/_blank

1. IIpogiab 0CBITHBOI-HAYKOBOI IPOrpamMu

«IIpuk

Ha dizuka Ta HaHOMATEPIiATHY

3i cnenianbHocTi  E6 — Ipukiaanna ¢izuka Ta HaHoMaTepiaau

1 — 3araubHa iHopManis

IloBHa Ha3Ba BHILIOTO
HABYAJIbHOI'0 3aKJIaay Ta
CTPYKTYPHOTI'O MiAPO3ilLy

XapKiBCHbKHUI HAIlIOHATBHUN YHIBEPCUTET iIMEH1
B.H. Kapa3ina, ¢akynsreT paniodizuku,
0ioMeqUHOI €TeKTPOHIKH Ta KOMIT IOTEpHHUX
CHCTEM, HaBYaJIbHO-HAYKOBUH 1HCTUTYT
“¢izuko-TexHiuHUH pakynsreTr”,
HaBYAJIbHO-HAYKOBHH 1HCTUTYT EKOJIOTi1, 3€71eHO]
CHEPIeTHKH Ta CTAJIOTO PO3BUTKY

Cryninp BHLII0] OCBiTH Ta Ha3Ba
KBaJgiikanii

Cryninpb BUIIOT OCBITH: ZOKTOP (dimocodii
CrertianpHicTh: E6 — [MpuknanHa di3uka Ta
HaHoMarepiaau

OcsgiTHs kBawidikaris: ZokTop dhigocodii 3

NPUKIJIAAHO] Bi3UKK Ta HaHOMAaTepialaiB

Odiniiina Ha3zBa nporpaMu

IIpuknagna ¢izuka Ta HaHOMAaTepiaan

Tun gunaomy ta odcsr
OCBITHBOI IpOrpamMu

Junnom noktopa ¢inocodii, oqmuHUYHMMA, 44
kpeautu EKTC - o0csAr oCBITHBOI CKIIAIOBOT
OCBITHbO HAayKOBOT POTpaMu, TEPMiH HABYAHHS
Ha OCBITHHO-HAYKOBIH mmporpami 4 poku

HasiBHicTh akpeauTamii

HarionanapHe areHTCTBO 13 3a0€3MEUeHHS IKOCT1
BHIIO1 OCBITH (YKpaiHa)

Ceprudikar — Ne612 Big 10.09.2020p.

Tepmin aii —01.07.2027p

Huxna/piBens HPK Vkpainu — 8 piens, FQ-EHEA — Tperiit
ki1, EQF-LLL — 8 piBeHn

IlepenymoBu [loBra Buma oceita 3rigHo 3 [lepenikom
cneyianoHocmetl,  3a  AKUMU  30TUCHIOEMbCS

niocomoska  gaxieyie y GUWUX HABUATbHUX
3aK1a0ax 3a 0Cc8iMHbO-K8ANIQIKaYiUHUMU PIGHAMU
cneyianicma i mazicmpa 6io 27 cepnua 2010 p. Ne
787: 3a BciMa CHEIIaJIbHOCTSIMU Taly3eil 3HaHb
0401 [puponuunui HayKH, 0402
di3uko-marematnuHi  Hayku, 0403 CucremHi
Hayku Ta KibepHetnka, 0501 IHpopmaruxa
obOuncmoBanbHa TexHika, 0501 [ndopmaruxa
obuncmoBanbHa TexHika, 0502 ABromaruka
YOpaBIiHHS, 0504 Meranypris
marepiano3HaBctBo, 0504  Meramypris
Mmarepiano3HaBcTBo, 0505 MamuHoOynyBaHHS
Mmarepianoobpodka, 0506  Emneprerumka
€HepreTuyHe MaIIMHOOYyBaHHS, 0507
Enexrporexnika Ta enekrpomexanika, (0508
Enexrponika, 0509 PaniorexHika,
pamioeneKTpoHHI amaparm Ta 3B'130k, 0510
MeTpodoris, BUMIpIOBaJbHA  TEXHIKA  Ta
iHpOopManiitHO-BUMIipIOBaibHI  TexHoJorii, 0514
bioTexHooris.




3ritHo 3 [lepenikom  eanyzeu  3uamb i
cneyianbHocmet,  3a  AKUMU  30ILUCHIOEMbCA
niocomoska 3000ysauie euwjoi oceimu 6i0 29
keimusa 2015 p. Ne 266: 3a cnemiaapHoctsimMu 105
«IIpukmagna ¢izuka Ta HaHOMaTepiamm», 104
«®dizuka Ta actpoHomisi», 113 «IIpuxmanna
marematukay, 122 «Komm’'toTepHi Hayku Ta
iHpopmariiini  Texnonorii», 131 «IIpukmanna
MmexaHika», 132 «Marepiano3zHaBctBoy, 136
«Mertayprisi», 141 «EnexTpoeHepreTuka,
eNIEKTPOTEXHIKA Ta  eJeKTpoMexaHika», 143
«AtoMHa eHepreTuka», 144 «TermnoeHepreTrka»
176 «Mikpo- Ta HaHOCHCTEMHa TeXHika», 172
«TenexomyHikamii  Ta  paglOTEXHIKay, 152
«Mertpororiss Ta iH(}popMaIliifHO-BUMipIOBaIbHA
texHika», 091 «biomorigy, 102 «Ximig», 163
«biomenuuna imxkeHepis», 174 «ABToMaru3aiis
Ta KOMIT FOTEPHO-1HTETPOBAHI TEXHOJIOT11».
[Mpodeciitamii  Bigbip ocib, 1mo OaxawTh
HABYaTHCS 3a MPOrpamoro, 3I1HCHIOETbCS 3a
pe3yibpraTamu:
— BCTYIIHOTO ICHHUTYy 13 CIemiajJbHOCTI (3a
BIJIMOBIJTHOIO CIICIIiaTi3alli€lo);
—  BCTYITHOTO iCITUTY 3 1HO3€MHOI MOBHU;
— cmiBbeciny;
— JIOIATKOBOTO ICTIHTY 13 CHEIiadbHOCTI (3a
BIAIIOBIAHOIO CIIEIlANI3aIl€l0 — 0cobaM,
JUISL SIKAX CTICTIIABHICTD 3a JUTUIOMOM TPO
NOBHY BHUIIy OCBITY HE€ BIJINOBIJa€
CITEIIaIbLHOCTI IIET TPOTPAMH).

MoBa BUKJIAJAHHA

VYkpailHchpKa MOBa

TepmiH aiil 0CBITHbO-HAYKOBOI
nporpamMmu

4 poku

InTepHer-agpeca nocTiitHOrO
PO3MillleHHS oNuUCYy
OCBiTHLO-HAYKOBOI MPOIrpamMu

https://rbecs.karazin.ua/wp-content/uploads/docs/o
npl05phd 25-29.pdf

2 - MeTa 0CBiTHBO-HAYKOBOI IPpOrpaMu

Meta nporpamu

[TinroroBka axiBuiB, sSKi Ha 0a3i MHMOMHHUX
TEOPETUYHHX 3HAaHb, NPAKTHYHUX YMIHb Ta
HAaBUYOK  3/1aTHI  pO3B’SI3yBaTH  KOMIUICKCHI
npobieMn B Tamy3i NpUKIagHOi (i3MKM  Ta
HaHOMaTepiamiB, 3AliiCHIOBaTM B Il Tamysi
JOCTITHAIIbKO-1HHOBAIIHY JiSUTbHICTb.

JIoCATHEHHST 3a3HaueHOi MeETH Tependavae
IHOOKE TIEPEOCMUCIICHHS HAsIBHUX Ta CTBOPCHHS
HOBUX IIUTICHUX 3HaHb, MPO(deciiiHy AisUIbHICT Ta
MIPAKTHYHE BITPOBAKCHHS OTPUMAaHHX
pe3yibTaTiB y Takux cdepax NpUKIaAgHOI Pi3UKH
Ta HaHOMATepialiB: CKCICpUMEHTAlbHA sCpHA
¢izuka Ta (¢izuka TUIa3MU; MpUKIaTHA (i3HKa;
dismyge Ta pajgiamiiiHe MarepiaJa0o3HaBCTBO;



https://rbecs.karazin.ua/wp-content/uploads/docs/onp105phd_25-29.pdf
https://rbecs.karazin.ua/wp-content/uploads/docs/onp105phd_25-29.pdf

HaHOMaTepiajJl Ta HAHOTEXHOJIOTIi; MeInYHa
¢bi3uka; 00poOKa gaHUX (PI3UIHUX EKCIIEPUMEHTIB;
MaTeMaTUYHe MOJAETIOBAaHHS (DI3MYHUX IMPOIECIB;
¢i3uKka TOHOBIIOBAJLHUX Ta HETPATUIIHHUX
JoKepen eHeprii; pamiodizuka Ta eIeKTPOHIKa;
Oiodi3uKa.

3 — XapakTepHUCTHKA OCBITHbO-HAYKOBOI POrpaMu

IIpeameTHa o6aacTh (raaysb
3HaHb, CNIEUIAJIbHICTD,
cnemniaJjizanis (3a HasIBHOCTI))

I"amy3p 3HaHb: E — [Ipupognnyi Haykw,
MaTeMaTHKa Ta CTaTHCTUKA

CrnemianpHicTh: E6 — [Ipuknagna ¢izuka ta
HaHOMAaTepiaiu

OpieHTaniss 0CBiTHHLO-HAYKOBOI
nporpamm

OcBiTHs CKJIa/I0Ba OCBITHBO-HAYKOBO1
nporpaMM  TIATOTOBKM  AOKTOpa  (imocodii
nepeadavae Taki IMUKIN MiATOTOBKH:

— TyMaHiTapHOi 1  COIIaJbHO-CKOHOMIYHOT
MMATOTOBKH;

— (yHIaMeHTaIBHOI iATOTOBKY;

— mnpodeciiHoi Ta MPAaKTUYHOI MiATOTOBKH;

—  BHUOIPKOBUX JMCLHUILTIH.

HaykoBa ckiazoBa OCBITHbO-HAyKOBOI HpOTrpamMu

nepenoavae:

— 3aTBEp/UKCHHS  TEeMHU  JIOCHDKEHHS  Ta
HAyKOBOTO KEpiBHUKA (KEPIBHUKIB) acCIipaHTa;

— CKJIQJIaHHA 1HIUBIAYaJbHOTO IJIaHY HAayKOBOI
poboTtu acmipanra;

— TPOBEICHHS BJIACHOTO HAyKOBOT'O
JOCIIJHKCHHS TiJ] KEPIBHUIITBOM OJHOTO abo
JTIBOX HAYKOBUX KEPIBHUKIB

— ONpPWJIIOMHEHHS Pe3yNbTaTiB JOCHIKEHHS Y
BHUIJIS/II HAyKOBHX CTaTeH, JIOMOBiIEH Ta
Mpe3eHTAaIli};

— odopMmIIeHHsST pe3yNbTaTiB  JOCHIDKEHHS Y
BUIVISIAI  AMCEpTallii, $ka TMOBUHHA OyTH
CaMOCTIMHMM PO3TOPHYTHUM JOCIHIPKEHHSIM,
IO TPOIOHYE PO3B’A3aHHS AKTYaJbHOTO
HayKOBOTO 3aBJaHHs B TIEBHIM Taiy3i 3HaHb
abo Ha MeXi KUIbKOX Taiy3ed, pe3yJabraTH
SKOTO CTaHOBJISITH OPUTIHAJIBHUM BHECOK Y
CyMy 3HaHb BIJMOBIIHOI Tamy3i (ramy3eil) Ta
OTIPUJTIOAHEH] Y BIATIOBIIHUX MyOJTiKAIIisIX.
Iepenix Tem aucepraniftHUX poOIT Ta BUMOTH

1o iX HamucaHHS Ta 0(OPMIICHHS PO3POOIISTFOTHCS

arecTaiiitHoo KOMICi€l0, PO3IIIAIAI0TECS

Buennmu panamu (baKynbTeTIB Ta

3aTBEPIKYIOThCS BueHOO pasioro yHIBEPCUTETY.

HaykoBa CKJIaJI0Ba OCBITHHO-HAYKOBOI
nporpaMu  OQOPMIISIETbCS  HA BECh  TEPMiH
HaBYaHHS y BUDISAAl 1HAWBIAYaJIbHOTO TUIAHY
HayKOBOi poOOTH acmipaHTa, IKUH € HEeBiJl’€MHOIO
YAaCTUHOK HABYAJIBHOTO IIJIaHY, BIAMOBIIHO [0
00paHoOi TEMH HAyKOBOIO  JOCIIJDKEHHS 3a




CIeLiaJIbHICTIO.

OcHoBHu Qokyc
OCBITHbO-HAYKOBOI POrpamMu
Ta cneniaaizamii

[Iporpama  cmpsimoBaHa  Ha  HaOyTTA
HEOOXIAHUX  JOCHIIHHUIBKUX  HABHYOK  JUIA
HAyKOBOI Kap’€pW, BHKIAQJaHHS CICHiaJbHUX
JUCITUILIIH B TaJIy3i CydacHoi simepHOi ¢i3uka Ta
GI3UKM  BHUCOKHMX  €HEPrid; TEOpPEeTHYHOI Ta
npukiIaaHoi (i3MKM TUIa3Mu; (QI3UKH  TBEPIOTO
TiJla, HaHOMarepiajliB Ta  HAHOTEXHOJIOTIH;
Menn4Ho1 (i3uKH; pamio]i3uKu Ta €IeKTPOHIKH;
010di3uKy; 00poOKH JAaHUX GI3UIHUX
EKCTICpUMEHTIB; MaTeMaTHYHOTO MOJICITFOBAaHHS
Gi3UYHUX TpoIeciB; (PI3UKU MOHOBIIOBAILHUX Ta
HETPATUIIIHHUX JDKEPEN EHEePrii.

KirouoBi croBa: mpukiagHa ¢izuka, dizuka
YaCTHUHOK, ¢izuka IUIa3MHU, Oio(izuka,
paioeIEKTPOHIKA, HAHOMAaTeplaan

OcobsmBocTi mporpamu

OcBiTHBO-HAayKOBa  TpOorpaMa  BKJIIOYAE
HABYANbHI JUCHUIUIIHM 3 UUKIY 3arajibHoi
MiJTOTOBKA Ta JOMATKOBI JUCIHIUTIHUA 3 IUKITY
npodeciiHOi  MIATOTOBKH, SKI  HOTIHOIIOIOTH
JMOCIITHUIPKI ~ KOMIIETEHTHOCTI ~ Ta  3HAHHSA
CHeIliabHUX PO3AUTB  (QyHIAMEHTAIbHUX Ta
npodeciitHO-0piEHTOBAaHUX AUCIUILIIH.

3akyaj OCBITHM Ma€ MPaBO y BCTAHOBJICHOMY
MOPSIIKY 3MIHIOBATH OKpeMi HaBYAJIbHI
IUCLUAIUIIHU OCBITHBOT CKJIaZIOBO1L
OCBITHBO-HAyKOBOi TpOrpaMyd Ta HABYAIBHOI
MporpamMu MiJArOTOBKH acIipaHTa.

HaykoBa CKJIa/10Ba OCBITHbO-HayKOBOT
nporpaMu  ohOpMIISIETbCS  HA  BECh  TEPMIH
HABYAHHS Yy BHIJSII 1HAMBIAyaJIbHOTO TUIAHY
HayKOBO1 poOOTH acmipaHTa, SKUH € HEB1JI' €MHOIO
YACTUHOI HABUYAIBHOTO IUIAHY, BIMOBIIHO JO
o0paHOi TeMH HAayKOBOTO JOCIHIKEHHA 3a
CIEIIaNTBHICTIO.

VuikanpHicTe OHII monsirae B TOMYy, 10O
MirOTOBKAa 0Ci0 3MiMCHIOETBCS 32 BiChbMOMA
crierianizaiisMH, 110 3a0€31euyIoThCs
dakyasTeToM pamiodizukw, OloMeTmuHOT
CJIEKTPOHIKM Ta KOMIT FOTEPHHX CHUCTEM Ta JBOMaA
HaBYAJIbHO-HAyKOBUMH iHCTUTyTaMu XHY imeHi
B.H. Kapa3zina: HaBYaJIbHO-HAyKOBUM 1HCTHUTYTOM
«D13UKO-TEXHIUHUIH (baxynbTeT i
HABYAJIbHO-HAYKOBUM 1HCTUTYTOM KOMII IOTE€PHOI
(Hi3MKM Ta EHEPTETUKH.

4 — IlpuaaTHicTh BUILYyCKHUKIB /10 IPaLeBJIAIITYBAHHS
Ta NMOJAJLIIOr0 HABYAHHSA

[punarHicTh 10
NnpaneBJaAITYBAHHA

PoGoui Micus B JAep)KaBHUX Ta NPUBATHUX
BHIIAX HaBYAJIbHUX 3aKJIagax,
HAyKOBO-/I0CIIAHUX IHCTUTYTaX, HAyKOBHX
[EHTPaX Ta BHUCOKOTEXHOJIOTIYHUX KOMITAHISX
€JEKTPOTEXHIYHOrO  Ipodidgro, MIANMPHEMCTBAX

10



C€HEPreTUYHOTO CEKTOPY.
3rilHO 3 HAIIOHAIBHUM KJacu(iKaTopoM
npodeciit IK 003:2010 caxiBmi, ski 3100yau
OCBITY 3a TpETIM pIBHEM OCBITHbO-HAyKOBOL
IIporpaMu «IIpuknagna ¢izuka Ta
HaHOMaTepialny, 31aTHI 001iiMaTH Taki MOCaIu:
1229.4 — xepiBHUKH MiAPO3AUTIIB y cdepi OCBITH
Ta BUPOOHUYOTO HABUAHHSI,
1237.1 — ronoBHi ¢axiBi - KEPiBHUKH
HAyKOBO-JIOCIITHUX MIAPO3ILIIB Ta MAPO3IIIIB 3
HAyKOBO-TEXHIYHOI MiJrOTOBKM BUPOOHUIITBA Ta
1HIIT KePIBHUKU;
1237.2 — HaYaJIbHUKHU (3aBigyBayi)
HAyKOBO-JIOCTITHUX MIAPO3ILIIB Ta MAPO3IITIIB 3
HAYKOBO-TEXHIYHOI MiJATOTOBKA BHPOOHMIITBA Ta
1HII KePIBHUKU;

2111.1 — naykoBi CHIBpPOOITHUKHU (dpizuxa,
aCTPOHOMIs);

2111.2 — ¢i3uku Ta aCTPOHOMHU;

2143.1 — HaykoBi CITIBPOOITHUKH
(emeKTpOTEXHIKA);

2145.1 —naykoBl  CmiBpOOITHUKH  (1H)KEHEpHa
MeXaHiKa);

2310.1 — mpodecopu Ta AOLIECHTH;

2310.2 — iHmIi BUKJIagadi YHIBEPCUTETIB Ta BUIIUX
HaBYAJbHUX 3aKJIAIIB.

TTogajapile HABYAHHSA

BukoHaHHs HayKOBOI IpOrpaMU 4YETBEPTOIO
(HayKOBOTO) pIBHS BWIINOi OCBITH IJIs1 3100YyTTS
CTYNIEHS BUIIOI OCBITH JOKTOp HayK, IO
nepen0davyae HaOyTTsl HAWBHUIUX KOMIIETEHTHOCTEH
y Tamy3i  po3poONeHHS 1  BIPOBAKCHHS
METOJIOJIOT11 JAOCIITHUIIBKOI POOOTH, TTPOBEICHHS
OpUTIHAIBHUX JIOCIHI/PKEHb, OTPUMaHHS HayKOBUX
pe3ynbTaTiB, SAKi  3a0€3MeYyl0Th PO3B’SI3aHHS
Ba)KJIMBO1 TEOPETUYHOI1 abo MPUKIAAHOT
mpoOieMu, MawTh 3arajbHOHAIliOHATBHE abo
CBITOBE 3HAYEHHS Ta OITyOJIIKOBaHI B HAayKOBHX
BUJIAHHSIX.

5 — BukjaagaHHd Ta OMiHIOBAHHSA

BukiaganHs Ta HABYAHHSA

CryneHToLIeHTpOBaHE HaBUAHHSI,
NPaKTUKO-OPIEHTOBAaHE HaBYAHHSI.

BukiajganHs POBOAMTHCS y BUIIISIL JICKIIIH,
NPaKTUYHUX 3aHATH Ta CEMIHAPCHKUX 3aHSATh.
[Tepenbayena caMOCTiifHa pobota 3
BUKOPUCTAHHSIM MiAPYYHHKIB, HaBYAJIbHUX
MOCIOHWKIB, OpUTIHAJIBHUX  CcTaTed 1  Te3
JIOTIOBiIel B HayKoBUX >KypHamax. OcTaHHI JBa
POKH HAaBYaHHS BiJIBEJICHO BUKIIIOUHO ITiJ] HAYKOBY
po0OTY Ta MATOTOBKY AUCEPTAIIIHOI POOOTH.

OuiHrBaHHA

Cucrema oImiHIOBaHHS 3700yBada CTYIEHS
noktopa ¢imocodii CKIAAAETHCS 3 TOTOYHOTO,
IPOMIYXHOTI'0 Ta IIIACYMKOBOI'O OIIIHIOBAHHS.
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[Toroune omiHOBaHHS  BiAOyBaeThCA 32
YOTHPUPIBHEBOIO Ta ABOPiBHEBOIO, 100-0aibHOIO
CHCTEMOIO  OILIIHIOBaHHS, 3a  JUCIMIUTIHAMM
BIJIMTOBIJTHO 10 HABYAJIHHOTO TIJIAHY.

[MincymkoBOMY OLIIHIOBaHHIO nepenye
mopiuyHe (MPOMIXKHE) OIIHIOBAHHS acIlipaHTa 3a
pesyiabraTaMd  BUKOHAHHS  1HIWBIAYaTbHOTO
TUTaHy.

JlokymMeHTamMu, 10 MiATBEPHKYIOTH MOTOYHE
Ta TPOMDKHE OIIIHIOBaHHS aclipaHTa, € PIYHHUI
3BIT Ha 3acigaHHsAX Kadeapu Ta Bueniit pani
(bakynpTeTy, APyKOBaHWM BapiaHT AUCEPTAIii 4u ii
OKpEMHUX pO3/iIiB, KOmii MyOniKamii Ta iHIIMX
JIOKyMEHTIB TPO HAyKOBI 3700yTKH (30Kpema,
OXOpPOHHHUX JIOKYMEHTIB Ha IHTEJIEKTyaJbHYy

BJIACHICTB), JTOKyMEHTH  TIPO BUKOHAHHS
HaB4YaJIbHOI CKJIag0BO1 OCBITHBO-HAYKOBO1
pOrpamMu.

[TincymkoBe omiHIOBaHHS 3100yBaviB BHIIOT
OCBITH CTyneHs T0KTopa (hitocodii 3M1HCHIOETHCS
CIEeIiai30BaHOI0 BUCHOIO PajIol0 YTBOPEHOIO IS
MPOBE/ICHHSI Pa30BOTO 3aXWUCTy, Ha MIACTaBi
nyONiYHOTO 3aXUCTy HAYKOBUX JIOCSTHEHb Y
(bopmi guceprari.

6 — IIlporpaMHi KOMIIETEHTHOCTI

InTerpajibHa KOMIETEHTHICTH

3/1aTHICTh PO3B’sI3yBaTu KOMILJIEKCHI
npobieMn B Taiy3i MNpUKIagHOi (i3uKM  Ta
HaHOMarepialiB, 3MIMCHIOBaTH B I ramys3i
JOCITI THUIbKO-IHHOBAIIMHY ~ JISUTBHICTb, 110
nepeadavyae NIMOOKE OCMUCIICHHS HassBHUX 3HaHb,
CTBOPEHHS HOBHMX IUTICHUX 3HaHb, OBOJOIIHHSI
METOJIOJIOTIEF0  HAyKOBOi ~ Ta  IIENaroriaHoi
IISIIBHOCTI, MpaKkTUYHE BIPOBAHKCHHS
OTPUMaHHUX PE3YJIBTATIB.

3arajibHi KOMIIETEeHTHOCTI

3K-1 3parHicTh 10 aOCTPaKTHOTO MHMCIICHHS,
KPUTHYHOTO aHamily 1 CHHTe3y HOBUX Ta
KOMILIEKCHHUX 11€l;

3K-2  3parHICTP  CaMOCTIMHOTO  MPOBENCHHS
JIOCJTiIKCHB 3 JTOTPUMAHHIM HAJICKHOT
aKaJIeMiuHO1 JOOPOYECHOCTI;

3K-3 3maTHICTh BHUKOPHCTAaHHS — aKaJeMi4HOI
YKpalHChKOi MOBH y TpodeciiiHiid isSIbHOCTI Ta
JIOCIIIIKECHHSIX;

3K-4 3pmatHiCTh BUKOPHCTAHHS — aKaJeMIYHOL
1HO3eMHOT MOBHM Yy TpodeciiiHiii IisuIbHOCTI Ta
TOCHIOKEHHX

3K-5 HaBUYKM BHKOPUCTAHHS CIIELiaTi30BaHUX
iHhQopMaiHHUX 1 KOMYHIKAI[IHHUX TEXHOJIOT1;
3K-6 3maTHICTH CHIIKYBAaTUCS 3 MPEICTaBHUKAMHU
IHIIMX Tpo¢eciiHUX TPy Pi3HOTO PiBHS;

3K-7 3paTHICTP TpalOBaTH B MIDKHApOTHOMY
KOHTEKCTI T4 aBTOHOMHO;
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3K-8 3[IaTHICTh Oytu KPUTUYHUM i
CaMOKPUTUYHUM;

3K-9 ¢QopmyBaHHS CHCTEMHOTO  HAyKOBOTO
CBITOIVIAAY, TpoeciiHOol €THMKH Ta 3araJibHOTO
KyJIBTYPHOTO KPYTo30py;

3K-10 BMiHHS BUSBJISTH, CTaBUTH, BUPINITYyBaTH
npoOJieMd  Ta  3aCTOCOBYBaTHM  3HAHHA
MPAKTUYHUX CUTYaLlIfX;

3K-11 3maTHICTb MISTH COLUAIBLHO BIAMOBIAAIBHO
Ta CBigOMO;

3K-12  3patHicTe  TreHepyBaTMh  HOBi  ijel
(KpeaTHBHICTB).

daxoBi KOMIIETEHTHOCTI

@®K-1 3HaHHA CydYacHOTO CTaHy, TEHJICHIIIN
PO3BUTKY 1 HaWBaromimMx HOBUX HAyKOBHX
JNOCATHEHb B Tally3l MNPHUKIAAHOI (Ii3uKKH Ta
HaHOMaTepiajiB, a TAKOXK Y CYMDKHUX Tally35X;
®K-2 mnormlbiieHi CcHUCTEMaTW4yHI 3HAaHHA Ta
PO3YyMIiHHS Cy4acHUX (BI3MYHHX TEOpPid 1 METOMIB,
COPOMOXHICTH ~ JIO  IXHBOTO  aHaNmizy  Ta
e(eKTUBHOTO  3aCTOCOBYBaTM B  NPaKTUYHII
BUPOOHMYIM IISUTBHOCTI Ta TpU MPOBEACHHI
JOCITIKEHD;

®K-3 3parHicT Ta HaBUYKH €()EKTHBHOTO
MPAKTUYHOTO 3aCTOCYBaHHS METOIB aHajizy Ta
MaTeMaTUYHOTO MOJICTIOBAHHS 3 BHUKOPUCTaHHSIM
KOMIT' FOTEPHHUX TEXHOJIOTIH B MPAaKTHYHIN POOOTI
Ta JOCIIIKEHHAX;

®K-4 3pmatHicTh 70 (HOPMYITIOBAaHHS HAyKOBUX
3ajJjad  Ta IUIAaHYBAaHHS  CTpareridi  IXHBOTO
pO3B’sI3aHHSI 3 MOXUIMBICTIO 1HTErpaiii 3HaHb 3
pI3HUX HayKOBUX cdep Ta 3aCTOCYBaHHSIM
CHCTEMHOTO TIIX0Ty B IPAKTUYHIHN JiISUTBHOCTI;
DK-5 37aTHICTH aJanTyBaTUCh Ta
BUKOPHCTOBYBaTl HAayKOBY METOJOJIOTII0 TMpHU
pPO3B’s3aHHI HE3HAMOMMX 3ajad, po3podli Ta
peamizamii TPOEKTIB, $KI JalOThb MOXKIJIUBICTh
MEPEOCMUCITIOBATH HAsIBHI 3HAHHS YU CTBOPIOBATU
HOBI LIUTICHI 3HAHHS;

®K-6 HaBUUKM IATOTOBKA T4 BUKOHAHHS
HAyKOBO-JI0CJI1 THUX MIPOEKTIB Ta po0ir,
IUTAHYBaHHS, MPOCKTyBaHHS Ta  BUKOHAHHSA
€KCIIEPUMEHTIB;

®K-7 s3mar”icTs 3acBOOBaTH Ta 00’ E€KTUBHO
OIIHIOBATH HAyKOB1 pPe3yJabTaTH, BMiHHS TOTYBaTH
OTIPUITFOHEHHS HAYKOBUX PE3YyJIbTaTIB y BHUIIISIL
JIPYKOBAHOT CTaTTi, YCHOT JIOTIOBIII, TPE3CHTAIIIT;
@®K-8 3maTHICT KPUTHUYHO  OLIIHIOBAaTH  Ta
3aXWIaTH  TPUWHATI  pIMIEHHS K TpHU
1HAMBIqyanbHIA poOOTi, Tak 1 mpu poOoTi B rpymi
Yd KepyBaHHI KOJIEKTUBOM Yy cdepl CBOE€i
npodeciitHol AiAIbHOCTI;

®K-9 37aTHICTE BHKOPHCTOBYBATH OTPUMAaHI
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3HAHHS Ta IHCTPYMEHTH NeNaroridyHoi AisTbHOCTI
Ta HABUYKA JJIs PO3poOKM Ta 3a0e3MedeHHS
Npane3aTHOCTI  CydyacHHX CHCTeM B cdepax
puKIIaaHoi Gi3uKu Ta (I3UKH HaHOMATEPialliB;

@®K-10 3pmartHiCTh 1HTErpyBaTW 3HAHHS 3 IHIIMX
JTUCIIUTIIIH, 3aCTOCOBYBAaTH CHUCTEMHHH MiAXiT Ta
BpaxOBYBaTH HETEXHIUHI aCIIEKTH MPH PO3B’A3aHHI
IHKEHEPHUX 3a/a4 Ta IIPOBENEHH] JOCIIHKEHbD.

7 — IIporpamMHi pe3y/ibTaTH HABYAHHSI

[TPH-1.1 3100y TTs morubIeHuX 3HaHb 1 PO3yMiHb
y TpUKIaIHIA (i3uIi Ta CIoOpiTHEeHHX OOJACTAX,

BKJIIOUAIOY U METOIUKHA MIPOBEACHHS
EKCTICPUMEHTIB Ta HAyKOBHX JIOCIIKEHB;
I[TPH-1.2 30aTHICTh POAEMOHCTPYBaTH

MOTTMOJICH] 3HAHHS Y BUOPaHii crieriami3atii;
I[TPH-1.3  3matHiCTh siIcHO Ta  €(EKTHBHO
OTIMCYBATH PE3yIbTaTH HAYKOBOI pOOOTH;

[TPH-1.4 3naTHiCcTh BeCTH crieliaaizoBaHi HayKOBi
ceMiHapyu Ta TyOJiKyBaTH HAyKOBI CTaTTi B
BITYM3HSHUX  Ta  3aKOPJAOHHHX  HayKOBHX
KypHaIax;

[TPH-1.5 3parHicTe pOOUTH OMIAN Ta TOUIYK
iHpopmanii B crmemiamizoBaHii  JiTeparypi,
BUKOPHCTOBYIOUU PI3HOMAaHITHI pecypcu:
JKypHaJld, 0a3u JaHUX, OH-JIAMH pecypc;

[IPH-1.6 3pmaTHICTH MATOTYBaTH Ta YCHIIIHO
3aXMCTUTH JUCEpTalliiiHy poOOTy Ha OCHOBI
IHIUBITyaIbHUX JTOCTIHKCHB;

I[IPH-1.7 [OOCATHEHHS  BIONOBIOHUX  3HAHB,
PO3YMiHb Ta 3JaTHOCTEH BUKOPHCTAHHS METOIIB
aHaTi3y JaHUX Ta CTAaTUCTUKA Ha HAHOUIBII
Cy4acHOMY piBHI;

[TPH-1.8 3pmatHicTh oOpraHizamii  OCBITHBOTO
MIPOIIECY 1 MPOBEJAEHHS MEeAaroriyHol AisUTbHOCTI Y
cdepi npukiaaHoi Gi3UKKA Ta HAHOMAaTepiaiiB.

[TPH-2.1 s3pilicHIOBaTH TMONIYK, aHai3yBaTh 1
KPUTUYHO OIIHIOBATH 1HGOpPMALI0 3 PI3HHUX
JOKEped;

[TPH-2.2 camocTiiiHO IUIaHyBaTH Ta BUKOHYBaTH
eKCIIEPUMEHTH, OLIIHIOBATH OTPUMaHI Pe3yJbTaTH;
[TPH-2.3 oOupatn METOAW i MOJAETIOBATH SBHINA
Ta MPOIECH PI3HOI CKIATHOCTI MPU BUPIIICHHI
3aj1a4 MPHUKJIAAHOT (Pi3UKK Ta y HaHOMaTepiaax;
[TPH-2.4 moenHyBaTu TEOPilO 1 MPAKTHUKY, @ TAKOX
npuiiMaTtd  pilIeHHA Ta BHUPOOIATH CTpaTeriro
JUISITBHOCTI JIJIs1 BUPIIICHHS 3aBJaHb CHeIiatizamii
3 ypaxyBaHHSM 3arajbHOJIOACHKHX IIHHOCTEH,
CYCHUIBHUX,  JEp)KaBHUX Ta  BHUPOOHMYMX
iHTEpeCiB;

[TPH-2.5 3actocoByBaru 3HaHHS 1 PO3YMIHHS JUIS
pO3B’sI3yBaHHA  3ajad CHHTE3y Ta aHaji3y
CJICMEHTIB Ta CHCTEM, XapaKTepHUX oOpaHii
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criertiamizaiii;

ITPH-2.6 e(heKTUBHO MpaIoBaTu SIK
1HIMBIyaIbHO, TaK 1 Y CKJIa/li KOMaH/IH;

IIPH-2.7 3acTocoByBaTM CHUCTEMHHUH TMiIXiJ,
IHTErpyIOYM 3HaHHSA 3 IHIIMX JUCHUIUTIH Ta
BpaxOBYIOUM HETEXHIYHI aCMeKTH, IMJ dYac
pO3B’s3aHHS  IHJKEHEpHUX  3a7a4y  oOpaHoi
criemianizarii Ta IpoBeIeHHS IO CIiKEHb;
[IPH-2.8  aprymeHTtyBaTH  BUOIp  METOIIB
PO3B’sA3yBaHHS CIEIiaIi30BaHOI 3a/1a41, KPUTHYHO
OLIIHIOBAaTH OTPHMaHI pE3yJabTaTH Ta 3aXUIIATH
MIPUAHSATI PIIIICHHS;

[IPH-2.9 miaroryBaru 3amuT Ha OTPUMAHHS
(biHaHcyBaHHs, 3BITHY JOKYMEHTAIIO.

ITPH-3.1 e(eKTHBHO CHJIKYBaTUCh Ha
npodeciiHOMy  Ta  COIlialbHOMY  PIBHSIX,
BKJIIOYAIOYM YCHY Ta NHUCbMOBY KOMYHIKAIIiO
aKaJIEMIYHOI0  YKPaiHCBKOIO Ta  1HO3EMHOIO
MOBaMH;

[IPH-3.2  xBamidikoBaHO  TPEACTABISATH  Ta
oOroBoproBaTM  OTpPUMaHI  pe3ylbTaTd  Ta
3AIHCHIOBATH TpaHc(ep HAOYyTHUX 3HAHD.

[TPH-4.1 3naTHiCTh aanTyBaTUCh O HOBUX YMOB
Ta CaMOCTIMHO MPUHMATH PIllICHHS;

[TPH-4.2 3naTHICTh YCBIIOMITIOBATH HEOOXiTHICTH
HABYAHHS BIIPOJOBXK YCHOTO JKUTTS 3 METOIO
noruOneHHss HaOyTux Ta 3700yTTS HOBHX
(haxoBHX 3HAHB;

[1PH-4.3 3parHicTh BIANOBIAAJIBHO CTABUTHUCH IO
BUKOHYBaHOI pOOOTH Ta JOCSATaTd IOCTaBJICHOI
METH 3 JJOTPUMaHHIM BUMOT MPO]eCiiftHOT eTHKH;
[TPH-4.4 3JIaTHICTh Oe3repepBHO
CaMOBIOCKOHAIIOBATHCS, HECTU BiAMOBIAAIbHICTh
32 HOBU3HY HAayKOBUX JOCTIIKEHb Ta MPUHHATTS
eKCIIEPTHUX PillICHb;

[TPH-4.5 3nmaTHiCTh JEMOHCTpPYBaTH pO3yMIHHS
3acaJl OXOPOHM Tpalli, EeJICKTPoOe3meKu Ta IiX
3aCTOCYBaHHSI.

8 — PecypcHe 3a0

e3neveHHs peaJisanii mporpaMu

Crnenngiyni xapakTepHCTHKH
KaJpoBOro 3ade3ne4eHHst

Kanpose 3abe3mnedeHHss OCBITHBOI HpOrpaMu
CKJIAAETbCsl 3  MPOQeCOPCHKO-BUKIIAAANBKOTO
ckiany kapenp  HHI  «®Dizuxo-rexHiuHuN
dakynsreT»; Kadenp ¢axkyabreTy paniodizuk,
0ioMeIMUHOI E€JEeKTPOHIKM Ta KOMII IOTEPHUX
cuctem; kadenp HHI xomm’rorepHoi ¢izuku Ta
erepretuku XHY imeni B.H. Kapasina.

100% mnpodecopchko-BUKIATAIBKOTO CKIIATY,
3aJ1ISTHOTO 110 BUKJIaIaHHS
podeCciiHO-OPIEHTOBAHUX  JHUCIMIUIIH, MaloTh
HayKOBI ~ CTyHeHI 3a  CHEUIaJbHICTIO  Ta
BIJINIOBIAAIOTh BHMOTaM, BU3HAYECHUM
JIileH31MHUMU _YMOBaMH IPOBA/UKEHHS OCBITHBOT
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JUSIIBHOCTI.

CrnenudgivyHi XapakTepuCTUKH
MaTepiajibHO-TEXHIYHOI 0
3a0e3neuYeHHs

Jlns 3a0e3nedyeHHs HaBYAJBHOTO IMPOLIECy
BUKOPHCTOBYETHCS HaBYaJIbHO-MarepiaibHa 0Oaza
HHI «®i3uko-TexHiuHul (HaKynpTeT», GaKkyabTeTy
pamiodizuku, OioMenWYHOI  ENEeKTPOHIKH  Ta
koM ’torepaux  cucteM, HHI  komm’rotepHoi
¢izuku Ta enepreruku XHY imeni B.H. Kapasina.

[IpakTHKO-Opi€EHTOBAHUI XapakTep
OCBITHBO-HAYKOBOT porpamu nependayae
IIUPOKY y4acTh (DaxiBIiB-TIPAKTHKIB 3 MPOBITHUX
HaykoBuX ycraHoB HAH VYkpainu, mo mincuitoe
CHHEPTreTMYHUN  3B’A30K  TEOPETUYHOI  Ta
NPaKTUYHOI ~ MiATOTOBKHM.  3100yBadi  MaroTh
MOKJIMBICTh Ha0YyTH HAaBUYOK HAyKOBOi poOOTH Ha
Cy4aCHOMY HayKOBO-TEXHOJIOTIYHOMY OOJIaJHAHHI
MPOBIAHMX HAYKOBHX YCTAHOB MicTa XapKiB:
HamionanbHOro HaykoBOro HeHTpY "XapKiBChKUH
¢di3uko-rexHiyauil iHcTUTyT" HAHY, 30Kpema, Ha
HaiiOinpmoMy B €Bpomi crenmaparopi "Yparan —
2M" Ta  KBa3iCTAI[lOHAPHOMY  ILJIA3MOBOMY
npuckoptoBadi  KCITY-50  (Iacturyt  disuku
wiasmu HHI XOTI), Incturyty enekrpodizuku
Ta paaiauiiHux TtexHonorii HAHY, Iacrutyty
Hu3bkux  temrneparyp — HAHY,  Iacturyry
meapapionorii  AMH, [HcTutyT TpOobIEM
mammHoOynyBanns — [ITIMALIL  imeni A.M.
[Tinropuoro HAHY.

CrnenugivyHi XapaKkTepuCTUKH
iHdopmaniiftHoro ta
HABYAJIbHO-METOAUYHOTIO
3a0e3neyeHHs

BukopucranHs BIPTyaJbHOIO HaBYaJbHOIO
ceperoBuiia  XapKiBCBKOIO  HAalliOHAJIBLHOTO
yHiBepcutety iMmeHi B.H. Kapasina Ta aBTopchkux
PO3po60oK MpodecopChKO-BUKIAAANBKOTO CKIIATY.

XapKiBCbKUM HaIllOHAJIbHUM YHIBEPCUTETOM
imeni B.H. Kapazina uepe3 BiacHy JOKaJbHY
MEpeKy HAJAe€TbCAd JOCTYN JO MPOBIIHUX
3aKOpJIOHHUX BHJAHb B OONACTI MPUPOTHUYUX
HayK Ta MEIUITIHH, MIKHAPOIHUX
HayKOMETpHUHHUX 0a3. Bxia 10 Mepexi MOXIMBUI
K 31 CTalllOHapHUX KOMIT'IOTEpiB, Tak 1 3a
noromoroto texHonorii WiFi B Oynb-sikomy Micli
YHIBEPCUTETY.

9 — AkageMiuyHa MOOIJILHICTD

HaunionasbHa kpeauTHa
MOOIJIBHICTEL

Ha ocHOBI JBOCTOPOHHIX JOTOBOPIB MiX
XapkiBCbKUM ~ HAI[IOHAJTBHUM  YHIBEPCUTETOM
imeni B.H. Kapasina ta iHmmiMu yHiBEpCUTETaMHU
Ykpainm.

MixHapoaHa KpeauTHa
MOOIJIBHICTEL

Ha ocHOBI JABOCTOPOHHIX JOTOBOPIB MiX
XapkiBCbKUM ~ HAI[IOHAJTBHUM  YHIBEPCHUTETOM
imeni B.H. Kapa3ina ta HaBuaapHUMU 3aKJIaJlaMU
KpaiH-TIapTHepiB. 30KpeMa B paMKaxX WICHCTBA B
€BponencKNX cUcTeMax siAEPHOI Ta TEPMOAIAECPHOL
ocBitn (European Nuclear Education Network

16



(ENEN) Ta The European Fusion Education
Network (FuseNet)).

HaBuannsa inozeMHux
3100yBa4iB BHINOI OCBIiTH

Hapuanns 1HO3eMHUX 3100yBaviB
3IMCHIOETHCS Ha 3araJIbHUX YMOBAX.
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2. IlepeJsik KOMIIOHEHT OCBITHBO-HAYKOBOI IPOrpaMu
Ta IX JIOTIYHA MOCJIiI0BHICTH

2.1 Iepenix kommonent OHIT

a) OcsitHs ckaagoBa OHII noxrop ¢isocodii

Kon v/n

KomrioHeHTH 0CBITHBOT TpOTrpamMu
(HaBYANBHI JUCIMIUTIHU, KYPCOBI IPOEKTH
(poboTH), MPaKTUKH, KBasidikalliiHa pobora)

Kinekicts
KpEIuTiB

®opma
IiICyMKOBOTO
KOHTDOJIIIO

2

3

4

O00B’A3K0BI KOMIIOHEHTH

OHII

OK 1.

dinocodcehki 3acaau HAYKOBOTO Mi3HAHHS

Exzamen

OK 2.

IHO3eMHA MOBa JIJIs aCIiPaHTIB

3aJiK, eK3aMeH

OK 3.

IIcuxororis, megarorika Ta OCBIiTHI
TEXHOJIOTI] Y BUIIIH IIKOJI

W oo |~

Exzamen

OK 4.

[TinroroBKa HayKOBHX IyOJiKaLlii,
IpEe3eHTAaLlisl pe3y/bTaTiB Ta TPAHTOBA
MIATPUMKA TOCIIIKEHD

3aiik

OK' 5.

[adopmariitHi TeXHOOTI] y IPUKIAHIH
bizurt

3aiik

OK 6.

AKTyasbHi IpoOIeMu CydacHoOl
NPHKJIAIHOI (DI3HKH Ta HAaHOMAaTepialiB

Exzamen

OK 7.

Bupo6unua (HayKoBO-Tiearoriqyaa)
IIPAaKTUKA

3aiik

3araJLHU 00CAT 000B’A3KOBUX THCIHHUILIIH

[ 32

Bubipxosi komnonenTn OHIT*

BK 1.

XapaKkTepuUCTUKU Aaep 1
HYKJIOH-HYKJIOHHOT B3aemoji / XBuii i
HecTiikocTi y Tasmi / KBa3ivacTHHKY B

¢i3umi TBepmoro Ttina / HoBi Meromu
MEIHUKO-010JIOTIYHUX  JOCTIDKeHb  /
MeTtonu Ta cUCTEMU IITYYHOTO IHTEIEKTY
/  AxrtyampHi  mpobiemMm  CydacHOi
pamiodizMKu Ta  EIEKTPOHIKH /
CtpyKTypa i quHamika 0101oaiMepiB

3

3aik

BK 2.

HedopmoBani siapa Ta edekTH mapHUX
Kopensiiiii  / MarnitHe — yTpUMaHHS
TJ1a3MHU / Hanomarepianm Ta
HaHoTexHOoii / CydacHi  meronu
Bi3yamizamii B MeauuuHi Ta Oionorii /
HosiTHi TexHOmorii 00poOKM HaHUX Yy
¢i3uni / Ilpuknamgai acnektu (i3UKH
HaHoOMarepiaiiB / AKTyalbHI MPOOIEeMH
010(hi3UKHU KIIITHH

3aik

BK 3.

Mexani3Mu Ta MOJEII SAECPHUX PEaKIii /
SBuma mepeHocy Ta  (GOpMyBaHHS
HaHOCTPYKTYP y MJ1a3MOBUX
CepeoBUILAX / @DyHKIIOHAIbHI
HAHOCTPYKTYpHI nmokpurTta / HoBl MeTonu

3aiik
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ToMorpadii 3 10HI3yIOUUM
BunpomiHtoBaHHsM / CydacHi 3aco0u
MozentoBaHHs (izuuHux npouecis / Ipo
HETIHIAHICT Yy TpUpoml Ta Haymi /
biodizuka CKIaHUX CHCTEM

3arajabHui 00CAT BUOIPKOBUX M CIMILIIH

12

3ATAJIBHUAM OBCSIT OCBITHBOI IPOT'PAMHU

44

b) HaykoBa ckiagoBa OHII noxtop ¢inocodii

HaykoBa ckiamoBa OCBITHRO-HAyKOBOi MporpaMu Tiependadae TpPOBEACHHS BIACHOTO
HAyKOBOTO JIOCJTI/DKCHHS TMiJ KEPIBHUIITBOM OIHOTO a00 JIBOX HAyKOBHX KEpIBHHMKIB Ta
oopMIIeHHS HOTO pe3yabTaTiB y BUINIAI TUCEPTAllii; MICTUTh MEPeiK BUAIB HAyKOBOI pOOOTH
acriipanta Ta (OpPMH KOHTPOJIO (3BiTYBaHHs); O(OPMIISIETbCS HAa BECh TEPMIH HABYAHHS Y
BUIVIAI 1HAMBITyaJbHOTO TUIAaHY HAyKOBOi pPOOOTH acmipaHTa, SKHil € HeBil'€MHOIO YaCTHHOIO
HaBYAJIBHOTO IIJIaHY, BIAMOBIIHO 0 00paHOi TEMU HAYKOBOTO JIOCIIHKCHHS 3a CIeIiabHICTIO.

OOcsAr OCHOBHOTO TEKCTy nucepTalii (0e3 CHUCKy JiTeparypH i JOAATKiB) CTAHOBUTH BiJl
3,5 10 6 IPyKOBaHMX apKYIIIiB.

Pixk minroroBxu

3MicT HayKoBOi po6oTH acnipanTa (Buja
podoTH)

dopma 3BiTHOCTI, ()OPMa KOHTPOJIIO

[ToTouHe OIiHIOBAaHHS Y BHIAMIL

1 pik CxiaganHs mnaHy gocuikeHb. [lomyk | 3amikis Ta eK3aMeHiIB 3a
HayKOBHX JDKEpEI Ta ix OINpPAIOBAHHA. | quCHUILTIHAMU BIJIIIOBITHO bi(s)
Busnauenus OCHOBHHUX 3aBAaHb | HaBYAJIBHOI'O IUIaHY.
puceprauiiinoi podoru. Tloyarok pobotH. | Iljopiude OLiHIOBAHHSA acHipaHTa 3a
OTpuMaHHs JaHUX. pesyapTaramMmu BUKOHAHHS

IHAVBIAYaTbHOTO TIAHY.
JlokyMeHTaMH, IO IiATBEPKYIOTh
MOTOYHE Ta MPOMIXKHE OIIIHIOBAHHSI
acmipaHta, € pIYHMM 3BIT Ha
3acijaHHAX Kadenpu Ta BueHiii paxi
(bakymbrery, JOKYMEHTH po
BHKOHAHHS HaBYajJbHOI CKJIaJI0BOI
OCBITHBO-HAYKOBOi TPOrPaAMHU.
[ToToune OIiHIOBAaHHS Yy BHIISII

2le HpOZ[OB)KCHHH HamnpamoBaHHA  JTaHMUX, | 3aJ1iKiB Ta eK3aMeH1B 3a
06p061<a Ta agai3 OTPUMaHUX | mucrUILIiHAMUA BIJIIIOBITHO bi (o)
pe3ybTaTIB. Kopekiiss ~ 1OYaTKOBHX | HaBYaIBEHOTO IUIAHY.
rinoTe3 Ta 3aBiaHb Y BIAMOBIAHOCTI JO | IlJopiuHe OLIHIOBAHHSA acHipaHTa 3a
pe3yabTaTiB aHamizy, IPOJIOBKEHHS | pe3ynbTaTaMu BUKOHAHHS
NOIIYKYy — HAayKOBHX JDKEpel Ta  IX | {HauBigyanbHOrO IUIaHy.

ornpaioBanHs. [liIroroBka pe3ynpTariB 10
myomiKarii.

JlokyMeHTaMH, M0 MiATBEPKYIOTH
MOTOYHE Ta MPOMDKHE OIIHIOBAHHS
acriipanTa, € pIYHMM 3BIT Ha
3acigaHHsax kadeapu ta BueHiit paai
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Pik miaroroBxkn

3MicT HayKkoBoi po0oTH acnipanTa (BUJ
pobdoTH)

®opma 3BITHOCTI, (hOpMa KOHTPOJIIO

(bakynbrery, JOKYMEHTH po
BUKOHAHHS HaBYAJIBHOI CKJIAIOBOT
OCBITHBO-HAYKOBOT IIPOTPAMH.

VY3aranbHEeHHsI pe3ylbTaTIiB JAOCIHIHKEHHS

[IlopiuHe OIiHIOBaHHA aclipaHTa 3a

3 pix Ta ix myOmikamis. OcratouHe BU3HAUEHHS | pe3ysbTaTaMu BUKOHAHHS
Kojia mpoOneM, 1o OyIyThb PO3MIAHYTI B | IHAMBIAYalIbHOTO IUIAHY.
oucepTauiiHiii  poOoTi, BCTaHOBIEHHS | JlIOKyMEeHTaMH, IO MiATBEPIKYIOTh
MICIIS TOCIIIDKEHHSI B KOHTEKCTI | IOTOYHE Ta MPOMIXKHE OIIHFOBAHHS
pe3ynbTariB 1HIIMX AaBTOPIB, MATEHTHUH | acmipaHTa, € piuHUE  3BIT Ha
MTOIIYK. 3acifanHsAX kadenpu Ta Bueniit panui

(baxynbTery, JOKYMEHTH po
BUKOHAaHHS HaBYaJbHOI CKJIaJOBOI
OCBITHbO-HAYKOBOI IIPOrpaMH.

[TimcymkoBe OIiHIOBaHHS 3100yBaviB

4 pik @®opMmyBaHHsI BUCHOBKIB 1 PEKOMEHIALIN. | pumioi  OCBiTH CTyleHs JIOKTOpa
3akinueHHs pOOOTH Haj JUCEPTALi€ero, | himocodii 3MIHCHIOETHCSI
IpencTaBieHust pykonucy. OGOpMICHHS | crieniani3oBaHOI0 BUEHOIO  PaJIo0
JMCEPTaNiiHOi POOOTU Ta TOAAHHS JIO | yTBOPEHOIO TUTSE MPOBEICHHS
3axucCTy. pa3oBOro  3axucCTy, Ha IiJACTaBi

nyOqIYHOTO ~ 3aXUCTy  HAYKOBUX

JIOCSTHEHB y opMi quceprariii.
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3. CrpykrypHo-iaoriyda cxema OHII

1 pik HaBYaHHA | 2 piK HaB4aHHA | 3 pik HaB4aHHA | 4 pik Hag4aHHA
1 cemecTp 2 cemecTp 3 cemecTp 4 cemecTp 5 cemecTp 6 cemecTp 7 cemecTp 8 cemecTp

N

Saxicr nceprauiiinol

poborn

Y
THiroToRKa HayKoBIX OK 5. Inhopmanilisi AKTyanBHi npoGIeMit OK 7
nyGaixauiii, npesentauia TexHOON ¥ npKamiit CYHACHOT HPHKAANOT BupoGitia (ayKoso-
PESYILTATIE Ta rpaTOBa iz ik Ta NearoTidia) NpaKTHKa
HiATPIMKA 0CTITREI HanosaTepiania )
x

OK 4. OK 6. ‘

0K 3
OcgiTHill KOMNOHEHT TMeyxonoris, nenarorika
BKI T OcBiTHi TeXHOMOM Y
i mxoni

OK 1.
Wizocodesi sacaz
HAYKOROIO MI3HAHHA

N . Qcaihiii KommoREHT QciThiii KounonenT
OK 2. Inosemsia MoBa U1 acripantis

4. dopma arecrauii 3100yBaviB BUIII0I OCBIiTH

Cuctema arecrairii 3100yBava cTyneHs n1okTopa ¢imocodii CKIagaeThCs 3 MOTOYHOI, Ta
MiJICYMKOBOI aTecTarii.

MeToro TOTOYHOI arecTailii € KOHTPOJIb 3a BHKOHAHHSM I1HAMBITYaJIBHOTO ILIAHY
acmipaHTa 3a OCBITHBOIO Ta HAayKOBOIO CKIAJOBMMH. ATecTallis OCBITHBOI CKIIAJOBOI
B1JI0YBAa€THCS y BUIVISIII 3QUTIKIB Ta €K3aMEHIB 3a JUCIUIUIIHAMH BiJIIOBIIHO 10 HABYAIHHOTO
IUTaHy, a HAyKOBOi CKJIaJJOBOI HAa OCHOBI pilleHHA Kadenpu, 10 sAkoi OyB NPUKPIIUICHUI
acriipanT. JlokyMeHTaMH, 110 MiATBEP/DKYIOTh IOTOYHY aTeCTaIlilo, € pIYHUH 3BIT Ha
3acimjaHHAX Kadeapu Ta Bueniil pani dakynbreTy, qpykoBaHMH BapiaHT aucepramii uu ii
OKpPEMHUX pO3ALIiB, KOmii MmyOsikaliil Ta 1HIIMX TOKYMEHTIB [P0 HAyKOBi 37100yTKH (30KpeMa,
OXOPOHHUX JIOKYMEHTIB Ha IHTEJEeKTyaJlbHy BJACHICTh), JOKYMEHTH NP0 BUKOHAHHA
HaBYaJIBHOI CKJIaJI0BOi OCBITHHO-HAYKOBO1 TPOTPaMH.

Mertoro MmiZICYMKOBOI aTecTallii € BCTAHOBJICHHS BIAMOBIAHOCTI PiBHS OCBITHhO-HAyKOBOT
MIATOTOBKM BHITYCKHUKIB acHipaHTypu BuMoraMm OCBITHbO-HAyKOBOI HpOrpaMu JOKTOpa
¢inocodii B ramy3i NpUpOIHUYUX HAyK, MATEMaTUKHM Ta CTATUCTHKH 3a cremiainbHicTio E6
«IIpuknagna dizuka 1 HaHomarepiammy». [limcymkoBa arecTtarris 3100yBadiB BUIOI OCBITH
TPEThOro  (OCBITHRO-HAYKOBOTO) pIBHA MIATOTOBKM JAOKTOpa (imocodii B  ramysi
MPUPOHUYMX HAYK, MAaTEMAaTUKU Ta CTaTHUCTUKH 3a crenianbHicTio E6 «[Ipukianna ¢izuka i
HaHOMAaTepiajam» 3IIACHIOEThCSA CIEIIaTi30BaHOI BUEHOK pAaJ0l0, YTBOPEHOK s
MIPOBEJICHHS Pa30BOr0 3axXHCTy, Ha MIJICTaBl MyOJIYHOTO 3aXHCTy HAyKOBUX JOCATHEHb Y
¢dopmi mucepramii Ta 3aBEpLIYEThCS BHJAYEI0 JOKYMEHTY JEp’KaBHOTO 3pa3ka IIpo
MPUCYKEHHS OMYy HAayKOBOTO CTyHEHs AOKTOp (inocodii Ta M0AaTKy, 110 € HEB1 €MHOIO
YaCTUHOIO JUIIIIOMY.
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5. Marpuus BiIloBiAHOCTI NPOrpaMHUX KOMIIETEHTHOCTE
KOMIIOHEHTAM OCBiTHBHOI NPOrpaMu

OK 1

OK 2

OK 3

OK 4

OK 5

OK 6

OK7

HaykoBa
CKJIa/10Ba

3K 1

3K2

>

3K3

3K 4

Lol Kol Kl [l

3K'5

S Kol Bl Il e

3K 6

3K 7

3K 8

3K9

>

3K 10

>

3K 11

3K 12

DK 1

DK 2

>

DK 3

o Eo T Eo B kg

DK 4

DK 5

>

DK 6

ol Lol Lol Lol [l k!

DK 7

DK 8

DK 9

ol N e N Lol ol [

DK 10

IS [ol Eo Tl (o Eo Tl Kol (ol o B Lo T Ko B [l el
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6. Marpuus 3a0e3ne4eHHs1 NporpaMHuX pe3yabrariB HaBuanusa (IIPH)
Bi/INOBiTHUMM KOMIIOHEHTAMH OCBITHBOI MPOrpaMu

OK'1 OK 2 OK 3 OK 4 OK 5 OK 6 OK 7 Hayxosa
CKJIaJioBa

TIPH 1.1 X X

ITPH 1.2 X X X X X
I11IPH 1.3 X X X
TIPH 1.4 X X X
IIPH 1.5 X X X
TIPH 1.6 X X X
I1PH 1.7 X X X X
IIPH 1.8 X X

T1PH 2.1 X X X X X
IIPH 2.2 X X X X
I1PH 2.3 X X X
TIPH 2.4 X X X
ITPH 2.5 X X X
IIPH 2.6 X X X X
IIPH 2.7 X X X
IIPH 2.8 X X X X
TIPH 2.9 X X X
ITPH 3.1 X X X
I11PH 3.2 X X X X
I1IPH 4.1 X X X
I1IPH 4.2 X X X X X
T1PH 4.3 X X X X
I1IPH 4.4 X X X X X
I1PH 4.5 X X X
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