HAIIIOHAJTbHA AKAJIEMIA HAYK YKPAIHA
ITHCTUTYT NpPUK/IafAHOI (Pi3UKH

"3ATBEP/DKYHO"
B.o. supekTopa II1® HAH Ykpainuy,
yneH-kopecrioHgeHT HAH Ykpainu

Poman XOJIOOB

« » 2023 p.

DI3NKA

OCBITHBbO-HAYKOBA ITPOI'PAMA

TPeThOro (0CBITHHO-HAYKOBOIr0) PiBHA BUILOI OCBITH

Ctyninb BUIOi ocBiTH  [lokTOp dinocoii

CrnenjianbHicTh 104 di3uka Ta acTpoHOMiIs
I'any3b 3HaHb 10 IIpupoaHuui HayKu
Keanigikanisa HokTop ¢inocodii 3 Gi3vku Ta acTpoHOMIT

Po3ryigHyTO Ta 3aTBEepyKeHo
Buenoro pazoro [I1d HAH Ykpainu
npoToKoJi Ne 5 Bifg «23» TpaBHs 2023 poky

Cymu — 2023
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Po3po6/1eHO MPOEKTHOIO TPYIIoI0 3a crieliabHicTIO 104 dDi3nKa Ta acTpOHOMIA

y CKafi:

KepiBHUK ITPOEKTHOI I'pyn# (rapaHT OCBITHBO-HAayKOBOI ITPOrpaMu):

Jlebemuncbkuii Cepriit
OJiekcaHpOBUY

YleHH MPOEKTHOI rpym:

CTOpiXKKO
Bonogumup FOxvMmoBu4

Xononos PomaH IBaHOBHY

Jlebenp OnekcaHp
AHartoJ1iioBUY

OpHopgBopelb Jlapuca
BaneHTuHiBHa

OBuapenko Aptyp FOpiiioBruu

["apaHT OCBITHLO-HAYKOBOI [pOrpaMu

— K.p.-M.H., HayKOBUM CIiBpOOITHUK BiAfiny

KBAHTOBOI e/IeKTPOAVHAMIKU CUJIbHUX TIOJIIB,
rosioBa paau Mosiogux BueHux I[[1® HAH
YKpainu

A.¢b.-M.H., mpodecop, akagemik HAH Ykpainu,
ripopecop, 3aCay>KeHUW [isiu HayKu i TeXHiKu
Ykpainu, nouecHuri gupekrop 1 ITI® HAH
YKpainu

O.0.-M.H., [OLeHT, uneH-KopecroHgeHT HAH
Ykpaiuy, B.o. gupekropa I IIT® HAH Ykpainu
I. &.-M. H., CTapIIUK JA0C/TiJHUK, 3aBiyBad
nabopatopii peHTreHiBCbKOT
(ha3oKoHCTpacTHOI ToMOorpadii Ha OCHOBI
MasorabaputHux rpuckoproBauiB II1® HAH

YKpainu
a. &.-M. H., ipoecop, 3aCTyIHUK 3aBifyBaua
Kadenapyd  eNeKTPOHIKM,  3arajbHOl  Ta

nipukaaaHoi gisvku Cym1Y MOH Ykpainu
Acnipanr I[I1® HAH Ykpaiuu

Cepriit JEBEJVUHCBKUA
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BPAXOBAHO:
1. Beezenuii B fito CTaHAapT BULLOI OCBITH 3i crieljiaibHOCTI 104 Pi3uKa Ta acTpOHOMis /151
nokropiB dinocodii (Hakaz MOH Ykpainu Big 30.05.2022 p. Ne 502).
2. 3ayBayKeHHsI Ta MPOIIO3MIIii 3a pe3y/ibTaTaMH IPOMa/[CbKOT0 0OrOBOPEHHS:
® HayKOBO-Tle/IaroriuHyX MpaLiBHUKIB [HCTUTYTY nipuknaaHoi ¢isvuku HAH Ykpainu;
¢ 37100yBauiB BUIIOi OCBiTH, SIKi HABYAIOTHCS 3a OCBITHHOIO TPOTPAMOI0 CIIEIliabHOCTI
104 di3uka Ta aCTpOHOMIS;
® Mpe/ICTaBHUKIB aKa/leMiyHO] CITiIbHOTU Ta (axiBLiB B ramy3i ¢i3vky Ta acTpOHOMIl.
4. IToctanoBy KM Ykpainu Ne 44 Big 12 ciunsg 2022 poky.

OHII ob6roBopeHO IiC/s HAAXO/PKEHHS BCiX mMobOakaHb i TIPOTO3MWIfi Ta CXBa/JeHO Ha
3acizanHi npoektHoi rpynu (IIpoTokos Ne_ Bifg _ . 2023 p.).
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1. Ilpo¢inb ocBiTHHOI NporpamMu

1.1 3aranbHa iHdopmanis

IToBHa odirjiiina Ha3Ba
BHIL0T'0 HABYA/ILHOT'0
3aK/Iay

IHcTUTYT NpUkiagHoi (isvku HatjioHanpHOI akazeMii Hayk
YKpainu

Crynisp Bumoi ocsiTy Crynine BO — fokTop ¢inocodii

.y .. | OCBiTHa KBasiikalisgs — ITOKTO imocodii 3 disuku Ta
Ta Ha3Ba KBasidikanii kBasigixal floKTOp ¢ ¢
aCTPOHOMil
OdiniiiHa Ha3Ba .
Piu ®di3uka

OCBITHBOI IpOrpamMu

HOurinom gokrtopa (inocodii, ocBiTHA CKIaZioBa 52 KpeawuTu
€KTC, TepMiH MMiAroTOBKU 4 POKMU.

HaykoBa ck/afioBa mepejbayae TpOBeE€HHS  BJIACHOTO
HAyKOBOTO [JOC/Ii/KeHHsSI Ta 0(pOpMJIeHHsI MOT0 pe3y/bTaTiB y
BUIJISIJI IMCepTaLlil.

Tun guniomMy Ta 06car
OCBITHBOI NIporpamMu

HasBHicTb HarjioHanbHe areHTCTBO i3 3abe3reueHHs] $IKOCTi BHIION
akpeguTamii oCBiTH. YKpaiHa. He akpegutoBaHa

Iukn/piBeHb BUII01 Tpertiti piBens Buwoi ocBiTi; HPK Ykpainu — 8 piBens, FQ-
OCBITH EHEA — tperiii ik, EQF-LLL — 8 piBeHb

IlepegymoBu HasaBHicTb cTyIeHs BULLIOL OCBITA «MaricTp».

Moga(u) BUK/IaaHHA | YKpaiHCbKa MOBa

TepmiH Aii 0CBITHBOI

0 HACTVIIHOI akpeauTarltii
nporpamMu A yi peAuTal

InTepHeT-ajpeca http://iap.sumy.org/aspirantura/index/educactivity/
MOCTiMHOTO
PO3Mill[eHHSI OITUCY
OCBITHBOI MpOrpaMu

1.2 MeTa 0CBITHBOI IPpOrpaMu

[Tporpama po3pobseHa A 3abe3reueHHs TATOTOBKA HAYKOBHX i HayKOBO-
reJlaroriuvHuxX KaZpiB y cdepi NPUPOJHUUMX HAyK Ha TPeTboMYy (OCBiTHBO-
HayKOBOMY) piBHi BMIIIOi OCBIiTH 3 TIPUCY/KeHHSIM HAayYKOBOT'O CTYIIeHSI «JOKTOp
dinocodii» 3i crerianbHoCcTi 104 «®Pi3nka Ta acTpoHOMIis». MeTOK OCBITHBO-
HayKOBOi ITporpaMu MiAroToBKU (axiBiiiB (JoKTOpPiB dinocodii) 3i crnerjiaabHOCTI
104 «®di3uka Ta acTpoHOMis» € (opMmyBaHHSI OCOOMCTOCTI (haxiBIs, 37AaTHOTO
MPO/IYKYyBaTh HOBi ifiel, pO3B’si3yBaTM KOMIUIEKCHI TipobieMd HayKOBO-
JOCTiTHUIBKOT, PO3pOOHUIILKOI Ta iHHOBALiltHOI AisuibHOCTI y cdepi bi3uky,
3aCTOCOBYBaTH MeTO/0JIOTIH0 HAYKOBO-AOC/IIJHUALIBKOI Ta MeJaroriyHol AisisIbHOCTI,
a TakOX IIPOBOJUTH BjlaCHE HAyKOBe [OC/i/pKeHHs, pe3y/bTaTh SKOr0 MarOThb
HayKOBY HOBU3HY, TeOPeTUYHe Ta [PAKTUYHe 3HaUeHHSI.
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1.3 XapakTepucTuka 0CBiTHbOI IPOrpamMu

IIpeameTrHa 00/1acTh
OCBITHBOI NIporpamMu

O6’ekmu OocnidxceHHsi: Oy/oBa Ta BIACTUBOCTI marepii
Ha BCIX CTPYKTYpHUX pIBHAX  OpraHisauii  Bij
e/leMeHTapHUX YaCTUHOK [0 BcecBiTy, a TakoX Iporecu
Ta 3aKOHOMIpHOCTi, $Ki ONWCYHOTh Ppi3Hi dopmu
ICHyBaHHS, PyXy Ta IlepeTBOPeHb Marepil.

Ilini HaguanHsi: HAOyTTA 34aTHOCTI  37iliCHIOBATU
dbyHIaMeHTa/IbHI Ta TIPUK/IaJHI HAayKOBi JOCHiI)KeHHS 3
MeTOI0 TIPO/IyKYBaHHsI HOBUX 3HaHb B Taniy3i (i3uvku Ta
BMIiTH 3aCTOCOBYBaTM HOBi 3HaHHS i1 PO3p0oOOK Ta
iHHOBallill y pi3HUX cdepax HayKu W TeXHiKHW; 3[aTHICTh
3[[ICHIOBAaTH HayKOBO-TIe/laroriuHy Jis/IbHICTb 3 (i3UKH.
Teopemuunuti 3micm npedmemHoi obaacmi: OCHOBHi
TOHSITTSI, MPUHLIUIM, KOHLIEMLIil i MeToAu (i3uKu.
Memoodu, memoduku ma mexHonozii: MeToau (i3nYHUX
JOC/IiKEHb, MaTeMaTUYHI METOJW TeOpeTUUHOI (i3uKH,
MeToAu (i3MYHOrO i MaTeMaTUYHOrO0 MO/jetOBaHHS
Gi3MyHMX CHUCTeM i TIpolieciB, MeTOAU KOMIIT' FOTePHOTO
eKCITepUMEeHTy,  MeTOAM  CTaTUCTUYHOI  0OpoOKH
pe3yJIbTaTiB eKCIIepUMEHTY Ta aHasli3y JaHUuX.
IHcmpymenmu ma 0641a0HaHHA: HAYKOBi Tpunagud Ajis
Gbi3MuHMX AOC/TiPKeHb i BUMipOBaHb (3a HeOOXimHOCTI),
o0uMc/toBa/ibHAa TEeXHiKa, Crielfia/li3oBaHe TIpOTpamMHe
3abe3mneueHHs.

OpienTarjia ocBiTHLOI
MporpamMu

OCBITHBO-HayKOBa.

OcHoBHHI (POKYC
OCBITHBOI MpOrpaMu Ta
cneryiastizanii

[Tporpama 6a3yeTbCcsi Ha  3araJbHOBIZIOMHX  HAyKOBUX
TOJIOXKEeHHAX i3 BpaxyBaHHSIM CbOTOJHILIHBOIO  CTaHy
PO3BUTKY (i3MKM, Opi€EHTy€e Ha aKTyas/bHi Crieljianisaiii, B
paMKax SIKMX MOJK/IMBa IoOfablla TpogeciiHa Ta HayKoBa
Kap’€pa: J0C/i/pKeHHsI B3aEMO/Ii1 i0HiB, eleKTPOHIB i ¢hOTOHIB
3 PEeuoOBHHOIO, B TOMYy uuCli 3 6ioo6’eKTaMy Ta TOISIMU;
po3po0Ka sifiepHO-(Pi3NYHUX MEeTO/iB J0C/iPKeHHsI CTPYKTYpU
1 ckyagy MarepiajiiB Ta eJIeKTPOCTaTUUHUX IIPUCKOPHOBAYiB;
MO/Ie/TFOBaHHS pajiialiiHux AedeKTiB peakTOPHUX MaTepiaJliB.
KnrouoBi c/ioBa: ejieMeHTapHI YaCTUHKHW, $4pa, sepHa
B3a€EMO/Iis, 1OHI3ylH0ue BUIIPOMIHIOBAHHS, eJIeKTPOMAarHiTHi
T10J1s, TIPUCKOPIOIOYl CUCTEeMHU, PeaKTOPHI MaTepiajiv, YuCesIbHI
MeTO/HU.
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Oc00/1MBOCTI OCBITHBOI
nporpamMu

Peanizariis mporpamu Tiepes0avyae OBOJIOAIHHS T'TMOOKAMU
3HaHHAMM y o0sacTi B3aemMo/ii i0HiB, efleKTpOHiB i (hOTOHIB 3
PEUOBUHOK), METOAAMM  Si[IepHO-(Pi3UUHOr0  AOC/TiPKeHHS
CTPYKTYpM 1 CK/JaZly MarepiajiB Ta BMIiHHS TPOBOAUTH
KOMIT FOTepHe MOZie/itoBaHHs (i3UUHKX MPOLIECiB.

1.4 TIpupaaTHICTH BUITYCKHUKIB /10 MpalneB/JIalITyBaHHA Ta NOAA/bIIOr0 HABUAHHS

I[IpupaTHicTH A0
npaneB/IalITYBaHHA

[IpaijeByialiTyBaHHs Ha I10CaZilax HAYKOBUX 1 HayKOBO-
Te/jaroriyHuXx IpalliBHUKIB B HAYKOBUX YCTaHOBAaX i 3akjajax
BUITYCKHUKIB BUIIIO1 OCBIiTH, iHIIIMX MOCa/ax, 10 MOTPeOy0Th
kBamidikallii gokropa ¢inocodii 3 ¢i3sukM Ta acTpoHOMI,
30KpeMa, Ha Tlocafiax TMpoBiAHMX (axiBI[iB y HayKOBO-
JOCTIJHUX, TIPOEKTHUX, KOHCTPYKTOPCBKUX Ta  IHIIMX
yCTaHOBax 1 MiApo3zinax MiATIPUEMCTB, MOCaZax HayKOBUX
KOHCYJ/IbTAHTIB Ta eKCIepPTiB B YCTAHOBAX Ta OpraHisaljisx.

ITopganbine HABYAHHA

MaroTh TipaBo 37100yBaTH CTYTiHb AOKTOpPA HayK Ta AOAATKOBI

KBasiikalii B cUCTeMi ©€BiTH AOPOEAHX BUILOI OCBITH Ta
HayKOBO-TeXHIYHOI [Jisl/IbHOCTI.

1.5 Buk/1ajjaHHs, HABYaHHSA Ta OL[iHIOBAHHS

BuknaganHs Ta
HAaBUYaAHHA

CTyZeHTOLIeHTpOBaHe HaBYaHHS, MPOOJEeMHO-Opi€HTOBaHe Ta
MDKIUCLMIUIIHADHE  HaBYaHHS, eJIeKTDOHHE HaBUaHHI B
Google Classroom, Telegram, Zoom, Google
Meet, camoHaBuUaHHA. BukiaziaHHsi MPOBOAWUTHLCA y BUIJISALL:
JeK1ii, ceMiHapChKi, MPaKTUYHI 3aHATTS, CaMOCTilHa poboTa 3
MOXX/IUBICTIO KOHCYJ/IbTallid 3 BHUK/IajJaueM, IiHAUBiAyabHi
3aHATTH, I[IPOBeJeHHs HayKOBUX JOCIiIKeHb. (OCBITHBO-
HAayKOBOIO  TIPOTpamMoi0  Tepef0aueHe  BUKOPHCTAHHS
HACTYMHUX OCBITHIX TeXHOJIOTiW: iHTepaKTHMBHI, TEXHOOTIl
piBHeBOI udepeHiiiallii HaBUaHHsS, TEeXHOJIOTis MOJy/JbHO-
6/10YHOTO HaBUaHHS, TeXHOJIOTisi HaBUaHHS SIK JJOCTiKeHHS,
TeXHOJIOTiI ~ IIPOEKTHOrOo HaBUYaHHA. Takox  OHII
repei0avyaeTbCA TIPOXO/PKEHHsST 3/00yBauaMH  I1e/jaroriyHoi
npakTuki y 3BO 3 MeTOw OBOJIOAIHHS TMPaKTUUYHUMU
HaBUUKaMU Oprasisaliil Ta npoBe/ieHHs HayKOBO-I1ejaroriyHol
AisyibHOcTi.  HaykoBa  ck/afjoBa  OCBiTHBOI — ITporpamu
3a0e3reuyeTbcss JOCTYIIOM /10 HAsiBHOTO CITelia/li30BaHOro
ob/lafjHaHHS, KOHCYJ/IbTYBaHHSIM 3700yBaua KepiBHUKOM Ta
MIPOBiIHUMU BUeHMMHU [HCTUTYTy. AmpoObaiiisi pe3y/bTaTiB
HAaYKOBUX [IOC/i/PKeHb BiI0yBa€TbCsl IMUISXOM Yy4YacTi B
ceMiHapaX, (axoBUX KOHQepeHLlisx, myOsikarii HayKOBHX
cTaTemu.
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OuinoBaHHA

3a OCBiTHBbOIO TIporpamMor0 mnepeznbaueHO (opmaThBHe
(TOTOYHMI KOHTPOJIL POOOTH acripaHTa MPOTATOM BUBYEHHS
OKpeMHUX HaBYaJbHUX [JUCLMIUIIH y (opMi Mpe3eHTaLlil,
HayKOBUX  [IOTIOBiflel, iHAUWBiJyaTbHUX  PO3PaxyHKOBO-
aHaAJIITUYHUX 3aBJjaHb, ITMCBMOBUX 3BITiB (30Kpema, II[0/0
MiZATOTOB/IEHOT YaCTHUHU [JUCEpTAIliiHOI pPOOO0TH; KPUTUUHUN
JmiTepaTypHUM OISl HayKOBUX TMyOsmikalili 3a Temoro
[CepTaL[iMHOrO JOC/i/PKEHHS, OIJIsA MEeTOJUUHHUX T10JI0KeHb,
TOII0) Ta CyMaThBHe (MIMCbMOBI iCOMTU 3 HaBUaJIbHUX
JUCLIATITIH,  OL[iHIOBAaHHS TOTOYHOI pOOOTH  TIPOTSTrOM
BUBUEHHSI OKPeMHX  OCBiTHiX  KOMIIOHEHTiB  (3axucCT
nabopaTopHUX pOOiT, TATOTOBKA TIpe3eHTallili, TeCTyBaHH:),
TIPUTFOAHUN 3aXUCT JUCEepPTaIliiHoi poOOTH) OIiHFOBaHHS, II[0
BU3HAUa€ piBeHb [JOCSITHEHHSI OYiKyBaHWX TIPOTrpaMHHUX
pe3y/ibTaTiB  HaBuaHHA. HaykoBi mnyOmikarjii 3100yBauiB
MaroTh Bi/ITOBiZIaTV BUMOTaM akKafieMiuHOi J00pOYeCHOCTI.

1.6 ITporpamni komneTeHTHOCTI (ITK)

InTerpannHa
KOMIIeTeHTHICTh

3[aTHICTb MPOAYKYBaTH HOBI iJei, po3B’d3yBaTh KOMIIJIEKCHI
npobsieMr  HAayKOBO-OC/iJHUIIBKOT,  PO3POOHMIIBKOI  Ta
iHHOBaLliHOT AisiIbHOCTI y cdepi ¢i3uku, 3aCTOCOBYBaTH
MEeTOZ0JIOTiF0  HAayKOBO-JOCIIJHULBKOI Ta  IeJaroriyHoi
[OIAIBHOCTI, @ TakoX IIPOBOAUTH  BjlaCHe  HayKOBe
[NOCIIKeHHs], pe3yJ/ibTaTh SKOr0 MaroThb HAyKOBY HOBU3HY,
TeOpeTUYHe Ta MNPaKTUYHe 3HaYeHHSs.

3aranbHi
KoMneTeHTHOCTI (3K)

3KO01. 3maTHiCcTh TeHepyBaTU HOBI iflel (KpeaTUBHICTh).

3K02. 3paTHicTh npalfoBaTv B MXKHapOJHOMY KOHTEKCTI.
3K03. 3parHicTb po3B’si3yBaTU  KOMIUIEKCHI  HayKOBI
npoO/ieMr Ha OCHOBiI CHCTEMHOI'O0 HAyKOBOT'O CBITOI/ISIAY Ta
3arajbHOrO  KyJIbTYPHOTO  KpPyro3opy i3 JOTPpUMaHHSIM
npodeciiiHol eTUKM Ta akaZieMiuHoi 00pOYeCHOCTi.

CnenianbHi  (¢axosi)
KOMIIeTeHTHOCTI
cnenianbHOCTi (CK)

CKO1. 3pgarHicTp BHUSB/IATH, CTAaBUTA Ta BHUPILIYBaTH
npobseMy  JOCTIJHULIBKOTO Xapaktepy B cdepi ¢isukuy,
iHTerpyBaTu 3HaHHSI 3 Ppi3HUX Tajy3el, OLIiHIOBaTU Ta
3abe3reuyBaTH SIKiCTb BUKOHYBAHUX TOC/TiI)KEHb.

CKO02. 3paTHicTb BificTe)KyBaTy TeH/IeH1lil pO3BUTKY (i3uku, il
TIPUKJIaJJHOTO 3aCTOCYBaHHS, KPUTHUYHO IepeoCMUC/IIOBaTU
HasiBHI 3HaHHSI Ta MeTOAY (DyHJaMeHTa/IbHUX Ta MPUKIaJHUX
HaYKOBUX JOC/II’)KEHb.

CKO03. 3gaTHiCTb TIpe/ICTaB/IATH Ta 0OTOBOPIOBATH Pe3y/IbTaTh
CBO€I HAayKOBO-AOCTiJHUILKOI POOOTH Ziep»KaBHOI0 MOBOIO, a
TAaKOXX aHIIIMICbKOI0 MOBOK UM ?O0AHOK 3 OQILiMHMX MOB?
Epponetteskoro—Gotosy €C, B yCHiNM Ta B MUCbMOBIN (opmi,
OTpalLlbOBYBaTU HAYKOBY JiTepaTypy 3 (i3vKu i e(peKTUBHO
BUKOPUCTOBYBAaTU HOBY iH(OpMaLlito 3 pi3HUX [Kepe.

CKO4. 3patHicTh OopraHi3oByBaTH Ta 3/iMCHIOBATH HayKOBO-
TneJlaroriuHy JisIbHICTb Y cdepi di3uku.
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CKO5. 3paTHicThb iHilitoBaTH, po3po0/sTU Ta peasi3oByBaTh
HAYKOBO-/IOC/TIIHALIbKI,  PO3POOHMIIbKI Ta  iHHOBAIIiMHI
npoektd y cdepi isuku, TuiaHyBaTH W oOpraHi3oByBaTH
pobOTy  HAyKOBO-AOCTiIHULILKUX,  PO3POOHHUI[BKMX  Ta
iHHOBAL[IMHUX KOJIEKTHBIB.

CKO06. 3paTHICTh 3aCTOCOBYBAaTH Cy4yaCHI MeTOAU, METOJVKH,
TeXHOJIOTii, iHCTpyMeHTH Ta 0OjafHaHHS [/ TIPOBeAEHHS
MIPUKIAIHUX Ta (QyHAAMEHTA/JbHUX HayKOBUX [AOCTiKEHb Y
ranysi ¢i3uku.

CK07 30amuicmb npoeodumu daHamiz pevyoeuHu 3a
00N0OMO02010 CyuYacHUX Memooie s10epHO-(i3u4UH020 aHa1i3y.
CK08 30amuicmb 3acmocogyeamu Cy4acHi memoou
KoMn’iomepH020 M00e/1108aHHs (pi3uuHuUX npoyecia.

CK09 30amuicmb npogodumu 00cC/ai0XceHHs npoyecie
e3aemo0ii ioHie, e/nekmpoHie i ¢pomoHie 3 peuoeuHolo, 8
momy uucai 3 6i006’ekmamu ma noasamu.

CK10 30amuicmb 3acmocoeyeamu e/neKmpocmamuyHi
npuckopioeaui ma nyukoei mexHO0/02ii y eupiweHHi
3a2a/1bHO-I3UYHUX Ma NPUKAAOHUX 3a0ay.

1.7 HopmaTuBHMH 3MICT HNiAr0TOBKH JJ0KTOpa (inocodii, chopmynsoBanuii y
TepMiHax pe3y/ibTaTiB HABYaHHSA

PHO1. Matu cydacHi KOHILIeNTya/bHi Ta MeTOZ0JIOTiuHi 3HaHHS 3 (i3UKU Ta JOTUUHUX /10
HUX MDKIUCIUIUTIHADHUX HampsiMiB, a Tako)K HeoOXifHi HaBUUKH, [OCTaTHi i
NpoBeJleHHs1 (PyHJaMeHTa/JIbHUX 1 TIPUKIQJHAX HAYKOBUX [OC/I[pKEeHb 3 MeTOH
OTpUMaHHSI HOBUX 3HaHb, 3/liiCHeHHs pOo3p0O0OK Ta iHHOBALJiH.

PHO02. Anani3yBaTd Ta OL[iHIOBaTM CTaH i TMepCMeKTHBU PO3BUTKY Gi3UKH, a TaKOX
JOTUYHUX MIDKAUCLMIUIIHADHUX HarlpsiMiB.

PHO03. BinbHO T1ipe3eHTyBaTM Ta OOroBOPIOBAaTH /[IeP’KaBHOIO MOBOIO, a TaKOX
aHTJIIICHbKOI0 MOBOIO HH—-6AHOI6—3-othiHiiHix MoB—CRporeHeskoreo—Gotesy, pe3y/bTaTu
HayKOBUX JOC/Ii/KeHb, QyHJaMeHTa/lbHI Ta TIPUK/IafHI ripobsiemu ¢i3uky, mybmikyBaTH
pe3y/ibTaTd HayKOBUX JAOC/i/PKeHb Y HAayKOBHUX BUJaHHSX, 1110 iHJAEKCYIOTbCA y 6a3ax
Scopus Ta WoS Core Collection.

PHO4. ®opmystoBaTé i mepeBipsTH TiMoTe3W; BUKOPUCTOBYBATU [l OOIPYHTYBaHHS
BUCHOBKIB HaJIe)KHi /IOKa3M, 30KpeMa, pe3yJ/bTaTh TeOPeTUUYHMUX 1 eKCIliepUMeHTaTbHUX
[OCITi/I)KeHb, MaTeMaTUUYHOI'O0 MO/e/IF0BaHHS, KOMIT' FOTEPHOIO0 eKCIIePUMEHTY, a TaKOX
HasiBHI J1iTepaTypHi JaHi.

PHO5. Po3pobssitu Mogeni mporiecie i cuctem 'y disvili  Ta  JOTUYHHMX
MDKIUCLIMIUTIHADHUX — HarfpsiMaX, BUKOPHUCTOBYBaTU IX Yy HAyYKOBO-JOC/TiAHULIbKIN
JUSTBHOCTI /I/I1 OTPMMaHHS HOBUX 3HaHb, CTBOPEHHS PO3pO0OOK Ta iHHOBAI[iHUX
IIPOJYKTIB.

PHO6. IlnanyBaTu i BUKOHYBaTU NpUKIaAHI Ta GyHAAMeHTa bHi AOC/iI)KeHHS 3 (i3uKu
Ta JOTAYHUX MDKIAUCLUIUIIHADHUX HarpsMiB 3 BUKOPUCTAHHAM Cy4YaCHUX METO[IB,
METO/JWK, TeXHOJIOTil, iHCTPyMeHTiB Ta 00/1a[HaHHS, 3 AOTPUMaHHIM HOPM aKa/eMiuHOi
€THUKH, KDUTUYHO aHasli3yBaTH pe3yJ/ibTaTh HAayYKOBUX [AOC/I)KeHb Y KOHTEKCTi YChbOrO
KOMITJIEKCY CydyaCHUX 3HaHb II[0/I0 [AOC/i/KyBaHOI TIpOO/seMU; TOTYBaTU TIPOEKTHI
TIpONo3uiii o0 hiHaHCYBaHHS HAYKOBUX /IOC/TiPKeHb, PO3POOHUIIBKUX i iHHOBAI[iHHUX
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TIPOEKTIB.

PHO7. 3actocoByBaTh Cyd4acHi iHCTpymMeHTH i TexHosorili momiyky, o6poOmeHHs Ta
a”astizy iHdopmallii, 30KpemMa, CTaTUCTHYHI METOJW aHaji3y JaHWX BEeJIUKOro 00CsTy
Ta/ab0 CK/IaZiHOT CTPYKTYPH, CIielliaii3oBaHi 6a3u JaHuX Ta iHhopMalliiiHi CCTeMHU.
PHO08. Po3pobsiTi Ta peasni3oByBaTH HAayKOBi Ta/abo iHHOBaI[iliHi iH)KeHepHi MpPOeKTH,
SIKi JaF0Th MOXK/IMBiCTh TIEPEOCMUC/TUTY HasiBHe Ta CTBOPUTH HOBe 1[i/liCHe 3HaHHS Ta/abo
npodeciiiHy TMpaKTUKy i pO3B’si3yBaTH 3HAUyIlli HAYKOBi Ta TEeXHOJOTiUHi MpoOsiemMu
(di3uKM 3 BpaxyBaHHSIM COIjiaTbHUX, €KOHOMIiUHUX, €KOJIOTiYHHUX Ta MPaBOBUX aCIeKTiB;
yTPaB/ISTH HAYKOBUMU MPOEKTaMMU.

PH09. I'nuboko po3yMiTH 3arajibHi MPUHIUIM Ta METO/W MPUPOJHUYUX HAyK, a TaKOXK
MeTO/0JIOTiF0 HAayKOBUX [IOC/i[>)KeHb, Micle (i3MKM B CHUCTeMi HAyKOBUX 3HaHb SIK
MEeTO/0JIOTiYHOI OCHOBY MPUPOJHUYMX, IH)KEHEPHHUX HayK Ta TEXHOJIOTIN; 3aCTOCYBaTH iX
y BJIAaCHUX JOC/iPKeHHSIX y cepi (i3vKH Ta y BUK/IaAALbKiK Jisi/TbHOCTI.

PH10. MaTtu HaBUYKU 3aXUCTY IpaB iHTe/JeKTyalbHOI BJIaCHOCTI.

PH11. Oprani3oByBaTH OCBiTHil Mpolec i MPOBOAUTU TeJlaroriuHy [is/IbHICTh y cdepi
¢isuky, 3abe3meuyBaTH BiJIOBiJHe HayKOBe, HaBUa/JbHO-METOAWYHE Ta HOPMAaTHBHE
3abe3reyeHHsl.

PH12 Oyinroeamu egpekmugHicmb uuce/qbHUX Memoodie ma po3po6.1samu onmuma/abHi
asz0pummu npu Komn’iomepHomy Mo0e/1108aHHi (pizuuHuUX npoyecie.

PH13 Mamu HaeUYKU 3acmocy@aHHsi si0epHO-Qi3uyHUX MemoOi8 00C/Ai0HCeHHs
cmpyKmypu i ckaady mamepiaviie.

PH14 3acmocogyeamu cyuacHi memoou ¢pi3uku 0151 00caidxceHHs npoyecie 63aemMo0ii
ioHie, es1ekmpoHie i pomonie 3 peuo8uHoI0, 8 MomMy Uucsi 3 6i006’eKmamu ma noAsAMU.
PH15 Mamu Haeu4Ku 3acmoCy8aHHsl e/eKMmpocmamuy4yHuX npuckoploeadie ma
Ny4yKo8uUX MmexHo.102ill 0,11 eupiuwieHHs 3a2a/1bHO-PI3UYHUX Ma NPUK/IAOHUX 3a0ay.

1.8 PecypcHe 3a0e3meueHHs peasti3aliii mporpamMu

Peayi3zarjis OCBITHBOI Ta HayKOBOI CKJIaJJOBUX OCBITHBO-
HAayKOBOi TIporpaMy  3a0e3rmeuyeTbCsl KajlpaMd  BHMCOKOI
KBamidikallii 3 HAayKOBUMM CTyTIeHSIMU Ta BUEHUMH 3BaHHSIMU,
IKi € aKTUBHUMM i BU3HAHUMU BUEHUMH, ITI0 MyO/TiKyIOTh CBOI
rpalji y NpoBiIHUX MiKHApOJHUX (paXxOBUX >KypHaslax, MalOTh
BiJITIOBiZIHY TMpodeciiiHy KOMITeTeHTHICTb i JJOCBii HAYKOBUX
JOCH/PKeHb 1 MejaroriyuHoi  JistsIbHOCTI, € y4YaCHUKaMU
MDKHApO/JHUX TPOEKTIB Ta rpaHTiB. AKaJeMiyHa Ta HayKoBa
KBasmiikailis BUK/IaJauiB MiATBep/pKeHa ixX MyOstiKalissMu
(BK/TrOUarouM Mmyo6JTiKallii y HayKoMeTpuuHuX 0a3ax Scopus Ta
Web of Science), BignmoBigHUMM MOKa3HMKaMU HayKOBOI i
ripodeciliHol  is/TbHOCTI, BACOKUMH iHJeKCaMUu I[UTyBaHHS,
30kpema, Ctopixkko B. FO. a.¢.-Mm.H., akagemik HAH Ykpainu,
npogecop, 3acay’KeHWW Mis4 Hayky i TexHiku Ykpainu (h-
index=10), Xonogos P. I. a.d.-M.H. uneH-kopecrionaeHT HAH
Ykpainu (h-index=5), Xapuenko [I. O. a..-M.H., mpocdecop
(h-index=20), TlonomapwoB O.T. a.d.-m.H., mpodecop (h-
index=14), Bopommo O. . K.p.-M.H. cTapmMii HayKOBUH
criBpobitHUK (h-index=14), Jle6eap O. A. A.¢.-M.H., cTapiui
pocnignuk (h-index=11). 3okpema, Cropixkko B. FO. Bimomuii

Kaapoge 3a0e3neueHHs
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BueHU B o00macTi ekcrepuMeHTanbHOI —sfiepHOT  (i3uKu
HU3BKUX 1  cepeAHix  eHepriii. Kanaugar — ¢isuko-
MaTeMaTUUYHUX HaykK (1964), moktop ¢i3vko-MaTeMaTUUHUX
HayK (1974), npodecop (1978), uneH-kopecrionaeHT HAH
Ykpainn  (1993), akagemik HAH  VYkpainu (1995),
“3acnykeHuM [is4 Hayky 1 TexHiku Ykpainn” (1997). 3a
BU3HAUHi 0COOMCTi 3aciyrd y pPO3BUTKY BiTUM3HSHOI HayKH,
3MILJHEHHSI HAayKOBO-TEXHIUHOTO TIOTeHLiany YKpalHCbKOI
nepxkasu B.FO. Cropikka Haropoi)keHo OpJeHaMy KHsA3S
fpocnaBa Mygporo IV Ta V cTyneHiB. 3a BW3HauHUU
0coOHCTHI BHECOK Y 3abe3reueHHs1 PO3BUTKY si/iepHOi (i3uKy,
BIIPOBA/)KEHHA 11 [OCATHEHb Yy HapojHe TIOCII0JapCTBO Ta
OaraTopiuHy IUTiAHY TIpaijf0 OTpUMaB TIOJSKY TIPEM €p-
MiHICTpa YKpaiHu.

3B'I30K 3 TPAKTUKOK  OCBITHBO-HAayKOBOI  MpPOrpamMu
3a0e3reuyeTbCsi  IMPOKOK  yuyacTi0  (axiBLiB-MPaKTUKIB
Macsnos B. I.  (Deutsches Elektronen-Synchrotron DESY,
Hamburg, HHII X®TI HAH Ykpainu), IIpodarinosa . B.
(FREIA laboratory, Department of Physics and Astronomy,
Uppsala University), ®owmina A. I1. (YHiBepcutetr Ilapmk-
Cakne), Kononenko I. M. (JGU Institut fiir Physik
Staudingerweg).

['pyria 3abe3mneueHHsi, rapaHT Ta BUK/IAZALBKUM CKJIafl, SKUUA
3abe3reuye peasizaijito Tporpamu, Bi/IOBila€ BHUMOTaM,
BU3HaueHUM JIilleH3iMHUMU YMOBaMH.

MarepianbHo-
TexXHIuHe
3a0e3neyeHHA

HaBuasibHHI Mpoliec 3a OCBiTHBOIO TPOrPaMoI0 BifiOyBa€eThCS
y 4 ayuTopisx, sKi 00siaziHaHi HeoOXiIHOK MYJTbTUMe [iHHO0
arapartypoto; Ta naboparopHomy kopryci ITI® HAH Ykpainwu.
[Tig yac HaBUYa/IBLHOTO TIPOIECY Tiepe/0aueHO BUKOPHCTaHHS
cydJacHOro oO0siafHaHHsA /i1 HAYKOBUX [IOC/i/KeHb Ta
pO3paxyHKiB, 30KkpeMa oOuucmoBanibHUM Kinactep I11® HAH
YKpainy, iHTerpoBaHWW y akaJeMiuHy Ipi-MepexXy YKpaiHu.
Knactep IT1® € kombiHOBaHUM 0OUHCIIOBATBHUM K/IaCTEPOM,
KU CK/IAZA€ThCsl 3 7-U 0OUMCIIIOBA/IbHUX BY3/iB U OJJHOTO
Kepyrouoro. KopucrtyBauam [/ po3paxyHKIiB [OCTynHi 48
IIPOL[eCOPHUX Aanep Ta 76 JIOTIYHUX Aanep
(Intel multithreading), = mmpokuit  Habip  MporpamHOro
3abe3reueHHsl i KOMITI/IATOPIB, fKi MiATPUMYIOTh CTaHZAPTH
MPI u OpenMP. [Ina KepyBaHHS HaBaHTa)KeHHSIM BY3JIiB
BUKODUCTOBYEThCS cucTeMa uepr Torque Ha 6a3i OpenPBS.
Kepytounii By3on knacrepy: 2x Intel(R) Xeon(TM) CPU
3.2 GHz, 2Gb memory, 3x 250GB HDD. By3on BHKOHYyE
GbyHKLII ~ po3MmoAiy  HaBaHTa)KeHHs, TOYKU  JOCTYIy
KOPUCTYBauiB /10 OOYMC/TIOBA/ILHUX TIOTY>KHOCTEH, HOCis
cny>k00BUX  cepBiciB  ayig  3abe3mneueHHsi  Ge3rmepepHOro
JOCTYIy KJacTepy Ta Ppe3epHOr0 KOIIKBaHHS  [TaHUX.
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O6uncmoBanbHi By3mu: 2x Intel(R) Xeon(TM) CPU Quad-
Core 5320, 4Gb memory, 2x250GB HDD; 2xIntel(R)
Core(TM) i9 -10900, 16Gb memory, 2x1Tb HDD; Intel(R)
Core(TM) i7 -9700K, 16Gb memory, 2x1Tb HDD;
Onepartiitina cucrema Scientific Linux. BHyTpinmHs meperka
Knactepy mobymoBaHa Ha 0a3i MepexeBOrO KepOBAHOTO
komyTaropa TL-SG3428X. Cucrema miparjtoe Ha 6a3i Gigabit
Ethernet, 3 MOXX/IMBiCTIO TIO/IA/IBIIIOTO 30i/IbIIIEHHS IIIBU/JKOCTI.
3oBHilHiN KaHan 100 M6iT/c, B ripolieci 30i/bIIeHHS IITMPUHA
KaHany g0 1I'6/c. B IHcTuUTyTi miagTpumyeTbcs poboTa
perioHasbHOTO By3/7la HAyKOBO-OCBIiTHBOI Mepexi 00MiHy
JlaHAMH, a caM [HCTUTYT MigK/IIOUeHUU [0 Lji€l Mepexi Ha
mBugkocti 50 M6it/c, mo 3abe3neuye crabinbHy pobOTy B
InTepHer

Tako)X B IHCTUTYTI CTBOpeHa yHiKajibHa eKCllepvMeHTa/lbHa
6a3a: MikpoaHa/MiTHUHUNA  KOMIUIEKC:  KaHa/l  iOHHOI
JTFOMiHeCLeHLlii; KaHa/n s/IepHUX peaklili; KaHa/l CKaHYHUOro
SAIePHOT0 MIiKDO30OHJY; KaHasl pe3epdopAiBCLKOT0
3BOPOTHBOTO PO3CISSHHS 3 BHUCOKOK PO3JI/IHOK 3[aTHICTHO,
OCHAIL|eHMM MarHiTHUM CIIeKTPOMeTPOM; KaHasl si/iep Bifjjaui 3
BUCOKOIO PO3JLJILHOIO 3[IaTHICTIO, OCHallleHUM
€/IeKTPOCTATUYHHUM CIIEKTPOMETPOM; aHAJTITUYHUM KaHamn JJIst
JOCIIPKeHHs BMICTY BOJHIO 1 rejyito B Marepianax. 2 MeB
CKaHYIOUUM i0HHUM MIKPO30H/] NpU3HaueHWl [/ BU3HAUeHHSs
KapTU PO3MOAINY MIKPOJOMIIIOK B IPUIIOBEPXHEBOMY Ilapi
JOCJII/DKYBa/JIbHUX 3pa3KiB 3 BHUKOPUCTAaHHSAM HepYyWHIBHUX
METOAIB  aHamily Ta TpoTOoHHOI mitorpagii. LleHTp
KOJIEKTUBHOTO KODUCTYBaHHSI Ha OCHOBI INPHCKOPIOBAIbHOIO
Mac-criektpoMmeTpy Tandetron 1.0 MV mogens 4110Bo-AMS,
BupobHuitBa  HVEE, 2009, Higepnangu. Komrutekc
obsiafiHaHHSA [yi1 TIOTpeb iOHHWUX TIPUCKOPIOBauiB i ioHHO-
npoMeHeBoi Moaudikarlii MarepiamiB: mkepesno 3 00'eMHO-
M71a3MOBOI  TeHeparjielo  HeraTMBHUX ioHiB  (Oe3re3ieBe
JKepeso); BUCOKO/JJO3HUM IMIJIaHTEP 3 MAacOBOIO Ceraparii€ro
10HIB; CTeH/ 10OC/IiI)KeHb BUCOKOIHTEHCMBHUX 10HHUX [pKepert;
YCTaHOBKA BMCOKOYAaCTOTHOIO MarHeTPOHHOTO DPO3MUJIEHHS;
eJIeKTPOHHO-TIPOMeHeBa YCTaHOBKa; BHCOKOBAaKyyMHa
YCTaHOBKaA /1JI BUMipIOBaHHS IlapaMeTpiB ra3oBoro rnoJjibo0BOro
JKepera 1OHIB TOJTKOBO-KAIIJISPHOTO TUTLY 3
OXOJIO[)KYBaHHSIM eMiTepa [0 TemIlepaTypyd piLKOro asory;
BaKyyMHHUM CTeHJi ra30BOr0O II0JIbOBOT'O JKepesa iOHiB, L0
mparfoe  mpyd  KiMHaTHIA ~ Temmeparypi. JlabGopaTopist
CMeKTPaJbHOTO  aHasdily, 10 BUKOPUCTOBYE  aTOMHO-
abcopOLifiHy ~ CreKTpOMeTpil0 3  eJeKTPOTepMiuHO0
aTomisalliec0 B  rpaiToBuX medaxX, aTOMHO-eMiCikHY
CTIeKTPOMETPIK0 B TMONAYyM'I, MOJIEKY/IADHY CIIEKTPOMETPIito,
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TpaAuLiHy “Mokpy ximit0”.FAB wMac-cnekrpomerp, PDMS
Mac-CrIeKTPOMeTpP, CKaHYIOUMM €e/IeKTPOHHHUW  MIKpPOCKOII.
JlazepHMM i30TONHMK MacC-CIeKTPOMeTpP 3 KOOpPZWHATHO-
YYTJIMBUM [I€TEKTOPOM.

Indopmariiiiine Ta
HaBYa/IbHO-MeTOAMYHe

IHCTUTYT Mae BHCOKOTEXHOJIOTiUHY 6ibioTeuHo-
iHpopmariitiHy cucremy. 3m00yBaui, sIKi HABUAIOTHCS 3a LII€FO
OCBITHBOIO MpOrpamoro, Ta BUKJ/Iajaui MO>KYTh
BUKOPUCTOBYBAaTU MO>KJIUBOCTI HayKOBO-TEXHIUHOT
6i6ioTekun, po3ramoBaHoi Ha caiti III® HAH Yxkpainu Ta
psay 06a3 [JaHUMX Ta eNeKTPOHHMX JKypHasliB, HaJaHUX
HarjionanbHoto 6i6sioTekoro Ykpainu im. B.I. BepHazcbkoro,
a Tako)K [0 IHIIMX e/IeKTPOHHUX 0a3 [JaHUX HayKOBOI
iHpopmarjii, 30kpema [0 HaWbOiMBILIUX pedepaTUBHUX,
6ibmiorpadiuamx 6a3 ganux Scopus Ta Web of Science.

3a0e3meueHHs bibioreka iHCTUTYTYy Ma€ uMTa/NbHUM 3a1 Ha 5 ocib. Y Hil
30epiraeTbcss  Ginbie  HiXK 17 THC TPUMIpHUKIB, [0
JPYKOBaHMX BHU/AHb Pi3HUMH MOBaMH, BK/IHOUAOUM HayKOBi
)KypHan, MoHorpadii, HaBYa/JbHI TMOCIOHMKH, ITiIPyUYHUKH,
CJIOBHUKW TOWIO, TeperyisiAy JiTepaTypd 3 BUKOPHUCTaHHAM
TPaJUI[iIMHMX  3acobiB  momyky B Oibsioteri  abo
BUKODUCTOBYBaTH JOCTYN 10 IHTepHeTy Ta 0a3u [aHUX.
Hoctym o Bcix 6i6mioTeunux 6a3 HafA€ThCS Y BHYTPIIIHIN
MepeXxi iIHCTUTYTY.

1.9 AkagemiuHa MOOL/IBHICTH
5}22:’;?;‘; Ha OC.HOBi ,QBOCTongHiX ,E[O.I‘OBopiB Mix 111 HAH YKpa'l'HI/I
AN Ta yHiBepCUTeTaMH i akaJleMiUHMMU YCTaHOBaMM Y KpaiHHU.

MOOITBbHICTH

MixkHapoaHa Y pamkKax MDKHapOAHMX IMpPOrpamM Ha OCHOBI JBOCTOPOHHIX

aKajieMiuHa porosopiB MKk IIId HAH VYkpaiHu Ta HaBYaJIbHUMU

MOOITBbHICTH 3aK/1a/laMU Ta aKaJleMiuHUMM YCTaHOBAMM KpaiH-TIapTHePiB.

HaBuaHHf iHO3eMHHX

3700yBauiB BHIIOI | 3TigHO /illeH3ii He TiepeibayaeThCS MiATOTOBKA iHO3EMIIiB.

OCBITH
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2. Tlepenik KOMIIOHEHTIB OCBITHBOI CKJ/Ia[J0BOi 0CBITHHO-HAYKOBOi MPOrpaMu

Kog, KomrioneHTH OCBITHBOI CK/1l0BOI i;i;ﬁg; qDOEZ:;;f;}Z)MK'
OBOB’s13KOBI (HOPMATHMBHI) KOMITIOHEHTMH OI1
1. IMuk/ AuCHMIUIiH, 10 GopMyIOTH 3araJibHOHAaYKOBi Ta MOBHI KOMIIETeHTHOCTI
OK1 [ Ino3emHa (aHrjiticbka) MoBa 8 Ex3ameH
OK2 | ®inocodisi HAYKU Ta KyIbTYpU 6 Ex3ameH
2. HaBuasibHi AMCIUIUTIHA AJ/151 3000yTTHA YHIBepCaTbHUX KOMIETEHTHOCTEeH JOCTifHUKA
OK3 MeTopo/10Tis Ta METOAM HAYKOBUX JIOC/iKeHb (Bopowuso) 2 Ex3ameH
OK4 IndopmartiiiHi TexHosoril B Hayui (Hosak) 2 Ex3ameH
OK6 ITpedcmaeneHHs pezyabmamie Haykogux docaioxceHs (C.0.) 1 Hud. 3anik
3. uciuiuiig, AKi 3a0e3neuyoTh Ha0yTTsa NMPodeCciHHUX KOMITETEHTHOCTEeH
OK8 Kowmrm'totepHe MoziesitoBaHHs (hisnuHKx npouecis (IToHomapbog) 4 Ex3ameH
OK9 CyuacHi npobsemu Gi3VKU —efleMeHTapHUX UYaCTMHOK —Ta 4 Exk3amen
B3a€EMO/Iii OTIPOMiHEeHHS 3 peYOBUHOIO Ta MoJ/isiMU (X010008)
OK10 | fpepHo-¢i3uuHi MeToau AociimkeHHs (KpamueHkos) 4 Fx3ameH
OK11 | OcHoBu ¢i3uKu NpHUCKOPIOBayiB, iOHHOT imMryiaHTallil Ta npunagisl 4 Exk3amen
JU1s1 eJleMeHTHOr o aHasnizy (bamypin)
4. TlpakTH4YHa MiArOTOBKAa
OK14 | Haykoeo-nedazoziuna npakmuka (Ie6eduHcbKuii) 1| 3BiT
3arasibHuii 06CST 000B’ AI3KOBHX OCBITHIX KOMIIOHEHTIB! 36
BUBIPKOBI KOMITOHEHTMH OI1
KBaHTOBa enekTpoAiHaMiKa CUJIBHUX CBITJIOBUX TTOJIIB 4 HOud. 3amik
BK1
(Xo10008)
BK2 | MojentoBaHHsI CTOXaCTUUHUX TPOLIeCiB Ta cucteM (XapueHko) 4 Hdud. 3anik
BK3 | Bumnagkosi npouecu (/leHucos) 4 Hud. 3anmik
BK5 | Uncnosi Mmetoau MaTeMaTuHoi i3vku (Hoeak) 4 nd. 3anik
BK7 |v~ MexaHika KOHTaKTHOI B3aeMoii Ta Teopis Tpitun (Ocmpuk) 4 HOud. 3amik
BK8 [v* ®i3uka nyukis 3apsipkeHnx yacTuHoK (IIoHOMapbos) 4 . 3amik
BK9 | ®isuka tBepaoro Tina (KyibmeHmbes) 4 Hud. 3anik
BK10 | IonHa i enekTpoHHa ontuka (IIoHomMapbos) 4 HOud. 3amik
BK12 | 3acTrocyBaHHs siiepHOi ¢i3vku B MeuLHi (CmopidcKo) 4 . 3amik
BK14 |v' PentreniBcbkuii ha3oBuii KoHTpacT (/Ie6edb) 4 nd. 3anik
BK15 |v" Ekoji0oriuHo ymcTa CTiiika enepretika (Ky/abMeHmbeg) 4 [ud. 3anik
3arasbHUN 00CSiT BUDIPKOBHX OCBITHIX KOMIIOHEHTIB: 16
PA30OM 52
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4. MaTtpuiis BiATIOBiAHOCTI NPOrpaMHHX KOMIIETeHTHOCTEH
KOMIIOHEHTaM OCBIiTHBOI MPOrpamu
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IIpumiTku:

1. OK n — neBHHi1 060B’13KOBHI1 KOMITIOHEHT OCBITHBOI MPOrpaMu 3a po3ziiom 2.1;
2 3K n — 3arajibHa KOMIIETEHTHICTh 3a po3/isioM 1.6 npodiao oCBiTHLOI Nporpamu;
3. ®K n — (paxoBa KOMIIETEHTHICTb 3a Po3/iioM 1.6 npodiato ocBiTHROI Nporpamy;

4. » —103HauKa, sIKa 03HAYaE, L0 [IeBHA IPOrPaMHA KOMITIETEHTHICTh 3a0e311euy€eThCsi IeBHUM OCBITHIM KOMITOHEHTOM [IOTOYHOT'O PSiZKa.
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5. MaTpuiis 3a6e3neueHHs1 MPOrPaMHMX Pe3y/IbTaTiB HABUAHHSA
Bi/IIOBiJHUMM KOMIIOHEHTAaMH OCBITHBLOI IPOrpaMu

sEES c|o|o|o|o|oco|Oo |3 |5 |o©o
PH1 ° ° °
PH?2 ° °

PH 3 ° °

PH 4 ° °

PH5 ° °

PH6 ° ° ° ° °
PH7 ° ° °

PH 8 ° °

PHO ° ° ° °
PH 10 ° °

PH 11 ° °
PH 12 ° °

PH 13 ° °

PH 14 ° °

PH 15 ° . °

Ipumitka: 1. TIPH kK — neBHuii pe3y/bTaT HaBYaHHS 3a po3zinoM 1.7 mpodimo ocBiTHBOI mporpamuy; 2. » — Mo3Hauka, fKa O3HAyYae€, IO TIeBHHI TPOTpaMHHI
pesy/bTar

3abe3rneuyeTbCst OCBITHIM KOMITOHEHTOM TTIOTOYHOTO PsifiKa.



