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IHO®OOPMAILIA ITPO 30BHIIITHIO AITPOBALIIO

OcCBITHBO-HAYKOBa MpoTrpaMa Ha 3M00yTTS OCBITHBOTO CTYMEHS TOKTOpA
¢inocodii 3a cnemianpHicTiIO 104 ®i3uka Ta acTpOHOMIs OI[iHEHA MO3WTUBHO Ta
pekomeHsoBaHa 10 BhpoBakeHHS B JIBH3 «Yxkropoacekuili HalioHaJbHUM
YHIBEPCUTET.

Penenszenru:

1. Mpurnoxn .M. - mupexrop IHcTuTyTY (i3uKkH KoHIeHcoBaHux cucteM HAH
VYkpainu, [T0KTOp (PI3UKO-MATEeMAaTHYHUX HAyK, CTaplidid HayKOBUMN
cniBpoOiTHUK, akanemik HAH VYkpainu, naypear npemii HAH Ykpainu im.
C.LIlekaps

2. T'omomnait I''M. — nupekrop Inctutyty enexrponnoi ¢izuku HAH Ykpainu,
JTOKTOp (hi3UKO-MaTEeMaTUYHUX HAyK, CTapIIMi HAYKOBHM CIIBPOOITHUK,

naypeat npemii HAH VYkpainu im. L. ITynros.



HEPEIMOBA

OcBiTHbO-HAayKOBa TiporpamMa «®dizuka Ta acCTPOHOMISH»  MIATOTOBKHU
3100yBaviB BUILIOT OCBITH Ha TPEThOMY (OCBITHbO-HAYKOBOMY) PiBHI BHIIO1 OCBITH
3a crnemanpHicTI0O 104 dizuka Ta acTpoHOMIsl po3polOsieHa 3TiJHO 3 BUMOTaMHU
3akony Ykpainu «IIpo Buiy ocBiTy» Bizx 01.07.2014 Ne 1556-VII .

BBEJIEHO sax HOBY peHmakiiir0 OCBITHRO-HAyKOBOi IporpamMu  3i
cunemianbHocTi 104 @i3uka Ta acTpOHOMIsS TPETHOTO PIBHSA BHILOI OCBITH,
3atBepmkeHoi y 2016 porri

OcBiTHBO-HAyKOBa Mporpama po3podiaeHa podoyoro IPyIor0 y CKIaIi:

Bucouancbkuii FO.M. —nokrop (izuko-mareMaTnyHuX Hayk, mnpodecop,
3aBimyBad Kadeapu (i3UKM HamiBOPOBITHUKIB, 3aCIyKCHUH IiI4 HAyKH 1
TeXHIKU YKpainu, wieH-kopecrnonaeHt HAHY;

Jlazyp B.JO. — noktop (izuko-mareMaTHyHUX HAyK, Ipodecop, 3acilyKeHUN
JisTY HAYKH 1 TEXHIKK Y KpaiHu, AeKaH (PI3UYHOro PaKynbTeTy;

Xapxadaic JLFO.— 10KTOp (i3MKO-MaTeMaTUYHUX HAyK, CTAPUIMI HAYKOBHIA
ciBpOOITHHK, Ipodecop kadeapu Ppi3UKu HaNiBIPOBITHUKIB;

Ma¢ppanbomr L.I. — 1goktop @i3UKO-MaTeMaTHYHUX HAyK, Mpodecop,
3aBijlyBau Kadepu KBAHTOBOI €JIEKTPOHIKHU;

CiamBka O.I'— nokrop (i3MKO-MaTEMaTUYHUX HAYK, MPOoQecop, 3acayKeHUN
IpaIiBHUK OCBITH YKpaiHu, nepiiuii npopextop YxHY;

Pizak B.M. — noktop (¢i3uKo-MareMaTHUYHUX HaAyK, Mpodecop, 3aBigyBay
Kadenpu TBEpAOTIILHOI EIEKTPOHIKH Ta iH(popmarriitnoi  Oe3mnexwu,
3aCITy>KCHHH Jis14 HAYKU 1 TEXHIKA YKpaiHu;

CycaikoB JI.M. — noktop (hi3uko-MaTeMaTUYHUX HayK, ipodecop, nmpodecop
Kadenpu npuKIaaHOl Hi3UKH.

I'apanT oCBITHBOI pOrpamu npo¢. Bucouancskuii FO.M.

IIporpamy noroa:xkeHo:

IIpopekTop 3 HayKOBOI po0oTH npo¢. Crynensk LII.

HavyaJbHUK HABYAJILHOI YACTHHU HItumak A.FO.



1. TIPO®LJIb OCBITHHOI TIPOTPAMHU
«®Di3uKa Ta aCTPOHOMIsD)
«Physics and astronomy»
3i cneniagbHocTi 104 «@izuka Ta acTpoHOMIsD)

1 — 3arauabHa iHdopMmanis

IloBHa Ha3Ba 3aKJiajy BUILOI OCBIiTH,
a TAKO’K CTPYKTYPHOIO HiApO3aily y
SIKOMY 3MiCHIOETHCSI HABYAHHSA

HepxaBHuit BUIIUH HaBYaJIbHUU 3aKJazg
«YKropoacbKui HaIlOHAIBHUH YHIBEPCHUTET»,
¢isnunnii  pakynerer /State university "Uzhhorod
national university" Faculty of Physics, the Department
of Semiconductor Physics

Cryniap BHIIOI OCBiTH Ta Ha3Ba
kBajigikamii

CTYIiHb BUIIOI OCBITH: doxmop ¢inocoghii/ Doctor of
Philosophy (Ph.D.)

cuemianbHicTh: 104 — ®isuka Ta acrponomis/ Physics
and astronomy

nporpama: ®i3uka ta actponomis/ Physics and
astronomy

MoBa HABYAHHA i OLIHIOBAHHSA

YkpaiHcbka.
Ukrainian.

Tun aumiioMy Ta 00CAr OCBITHBOL
nporpamMu

Joktop dimocodii, omuHWUYHUNA, OOCIT OCBITHBOT
CKJIQJIOBO1 OCBITHHO-HAyKoBOi mporpamu 40 KpeauTis
€KTC, tepmin HaBuaHHA 4 pOKU

Tun ocBiTHLOI MporpamMu

OCBiTHLO'HaYKOBa

HasiBHicTh akpeauTanii

ITepBuHHa akpeauTanis 3amnaHoBana y 2020 porri

Huxn/piBens nporpamu

HPK — 8 pisens, EQF LLL — 8 piBens, FQ-EHEA —
TPETii LUK

IlepenymoBu

Jpyruii piBeHb BHINOI OCBITH (AMIJIOM Maricrpa,
crerfianicra)

®opma HABYAHHS

OuHa (1eHHa, Be4ipHs), 3a04Ha.

Tepmin aii ocBiTHLOI IpOrpamu

TepMiH aii OCBITHBOI IPOrpamMH — MOCTIHHO, 10 3aMiHU
HOBOIO

InTepHer-agpeca nocriiHoro | https://www.uzhnu.edu.ua/uk/infocentre/27466
PO3MillleHHS onucy OCBITHBOI
NporpamMu

2 — MeTa oCBiTHBOI MporpamMu

Mera nporpammu (3 BpaxyBaHHSM
piBHs KBadidikamii)

OcCBiTHPO-HayKOBa ~ TIporpamMa  COpsSMOBaHa  Ha
HiATOTOBKY BUCOKOKBami(pikoBaHUX (haxiBIB B raiysi
MPUPOJHUYMX HayK 3a creniaibHicTio 104 — «Di3uka
Ta acTPOHOMIs», AKI 37aTHI MPOAYKYBAaTH HOBI ifei,
pO3B’sI3yBaTH  KOMIUJIEKCHI ~ MpobiemMu y  ramysi
npodeciiiHoi  Ta JOCTITHUIIBKO-1IHHOBAITITHOT
TISITBHOCTI, TIPOBOJUTH BJIACHI HAYKOB1 JTOCIIIJIPKEHHS,
pe3yiabTaTd  SKUX  MalOTh  HAyKOBY  HOBU3HY,
TEOPETUYHE Ta TpAKTHYHE 3HAYCHHS, a TaKOX
3IIHCHIOBAaTH HAayKOBO-TIEJaroriyHy, opraHizaiiifHy ta
VIOPaBIIHCBKY MISUIBHICTH Y CYMDKHUX 0O0JacTsx, Ta
OyTH IHTEIpPOBAaHUMH Yy CBITOBUH OCBITHIN 1 HAyKOBUI
MPOCTIp.




3 - XapakTepucTHKA OCBITHHOI MPOrpamMu

IIpenmeTHa 06aacTh (raay3b 3HAHD /
creniajJbHICTD / cmemiaJaizamis
MPOrpaMu)

10 [Ipupoaunyi HayKu
104 di3uka Ta acCTpOHOMIs

OpienTanist 0cBiTHLOI porpamMu

OCBITHBO-HAYKOBA, aKaIEMIYHA.

[Iporpama opieHTOBaHAa Ha PO3BUTOK 3arallbHUX Ta
daxoBUX KOMIIETGHTHOCTEH i  3a0e3MeUYeHHS
MIATOTOBKK  KaJpiB  BHIIOI  KBamdikamii s
3MIHCHEHHST HAYKOBO-IOCIII THUIBKOT TisITEHOCTI.

@oKycC OCBITHBLOI IPOrpaMu Ta
cneniaizanmii

OCBITHBO-HAYKOBA ITpOrpama 3a cremiaibHicTio 104 —
“di3uKa Ta aCTPOHOMIs® BCTAHOBIIIOE HOPMATHBHHI
3MICT HaBYaHHS, OO0CAT Ta pIBEHb 3aCBOEHHS
JUCIUILIIH y TpoIeci MiArOTOBKM BIiAMOBITHO 0
BUMOT JOKTOpa (imocodii; mepemik HaBYATBHHUX
JUCLUILUIIH MATOTOBKU IOKTOPiB dinocodii (PhD);
dopMy TOTOYHOI 1  MiJCYMKOBOi  arecTarii,
ACUCTEHTCBbKY TMPAKTUKy  Ta HAYKOBO JOCTIAHY

poboTy.

Bomna Bkitouae:

-YUKI  3a2anbHOI  Ni020MOBKU ryMaHiTapHi Ta
COL1aJIbHO-EKOHOMIYHI JUACIUILIIHY, SIK1

3a0e3neuyloTh  MiABMIIEHHS — mpodeciiiHOi  Ta
¢dbyHIaMeHTalIbHOT MATOTOBKH 3100yBaya ;

-yuxn eubipkosux oucyunain. 1ls ckiagoBa OCBITHBO-
HAyKOBOi TporpamMu (QOpMYyeThCS 3 ypaxXyBaHHSIM
CydYaCHMX BITUM3HSHHUX Ta CBITOBHX TEHJICHIIIN
pPO3BUTKY (i3UKH, METOAIB EKCIEePUMEHTaIbHUX 1
TEOPETUYHUX JOCIIKEHb Y PI3HUX Tamy3six (i3uKu
Ta actpoHomii. Jlucrumiuian BuOOpy 3m00yBaua
JO3BOJIATH ~ OTPUMATH  JIOJIATKOBI  3HAHHSA, IO
MiBUIIATH  IXHIM  3araJbHOOCBITHIM  piBEHb Yy
BIJIMOBIAHUX (PaXOBUX CIIPSMYBaHHSX.

Memoio npoxo0diceHHs AcCUCMEeHMCbKOI NPAKMUKU €
3aKpIMJIEHHS Ha MPAKTUYHOMY PIBHI Ta MOTIHOJICHHS
1 pO3IIMPEHHS TEOPETUYHUX 3HaHb 13 TCUXOJOTO-
MEJAaroriyHuX Ta CHEMiaIbHUX TUCHUILUIIH, HAOYyTTA
JOCBiy oprasi3aiii OoCHOBHMX (OpM HaBYaHHS Y
BULIIN KON, YMIHb 3aCTOCYBaHHS METOAMYHUX
OpUIOMIB Ta CYYaCHUX TEXHOJOTi HaBuUaHHS,
dbopMyBaHHS  MOPAJLHO-CTUYHHX  SKOCTEH  Ta
HAaBUYOK s NpodecifiHOro 1  MenaroriyHoro
CHUIKYBaHHSI 31  CTYACHTCBHKOIO  ayIUTOPI€lo;
BUPOOJICHHS  IHAWBIAYaJlbHOTO TBOPYOTO  CTHIIIO
[Iearori9yol qisIbHOCTI.

Haykosa cknaoosa OCBITHROI TporpamMu pa3oM 3
TEOPETHYHOI 3a0e3redye BIAMOBIIHUN OCBITHBO-
KBasTipikarinHui piBEHB, HeoOX1AHUH JUTS
3MIACHEHHS CaMOCTIMHOI  HAaYKOBO-IOCIHiTHUIIKOT
nismbHOCTI.  TeMM — JOCHIMKEHHS Ta  HAYKOBI
KEepPIBHUKH  3aTBEPKYIOTHCS Buenow panoro
¢iduynoro  Qakymprery 1 Buenowo  pamoro




YHIBEPCHUTETY.

OcHoBHa yBara 3100yBauiB 30Cepe/KCHA Ha
MPOBEACHHI HAYKOBHX JOCII/DKEHb, PO3B’SI3aHHI
aKTyaJIbHUX Creniani30BaHuX 3aga4 i3
BUKOPHUCTAHHSIM  HOBUX  IJIXOMIB Yy  Taiysi
OPUPOJHUYNX HayK 3i crenianbHocTi 104 dDismka Ta
aACTPOHOMIS.

Kniouosi  cnosa:. ¢izuka KOHICHCOBAHOTO CTaHy,
¢i3uka TBepAoro Tina, (pi3ukKa HAMBIPOBIAHHKIB 1
JIEIeKTPHUKIB, ¢bizuka HaHOCTPYKTYP Ta
HaHoMaTepiamiB, ¢izuka Ga3oBUX MEPEXOIiB, ONTHKA
1 nmaszepHa ¢isuka, (¢i3UKa EIeKTPOH — aTOMHHUX
31ITKHEHb, (i3HKa MIa3Mu, (pi3uka HETIHIMHUX SBUII,
(i3Ka BUCOKHMX €HEpTiid, KBAHTOBA TEOPIis PO3CITHHS,
KBAaHTOBA TEOpis MoJsi, acTpodizuka 1 acTpOHOMIs,
TeopeTnyHa (i3uKa.

Oco6smBoCTI Mporpamu

3acTocyBaHHS MaTepiaJbHO-TEXHIUYHOI 0231 HayKOBO-
JOCTIAHUX JIabopaTopidl [UIsl PO3BUTKY MPAKTUYHHX
KOMIICTCHI[I, TpU  [OMY OCHOBHa  yBara
MPUALISETHCS 1HIUBITyalbHIN 1 CAMOCTIHHIN pOOOTI.
HaykoBa 9acTHHa OCBITHBOI IIPOTpaMU BUKOHYETHCS
MiJT KEPIBHUIITBOM JOCBITYEHHMX (DaxiBIIiB — JOKTOPIB
HayK a00 KaHAuJaTiB (Ppi3MKo-MaTeMaTHYHUX HAYK

4 — IlpuaaTHicTh BUIIYCKHUKIB
0 MPAaNeBJAIITYBAHHS Ta MOAAJbIIOT0

HAaBYaHHHA

IIpuaaTHicTh 10 NpaneBJaAITYBAHHSA

Pesynbraramu BukonanHs OHII miaroroBku
JnokTopiB (dinocodii 3a cnenianbHicTio 104 «®Di3uka
Ta AacTPOHOMIis», TPUCBOEHHS iX  BiAMOBLIHOI
akajeMmiuHoi Ta mnpodeciitHoi kBamidikaii 3riaHO
Knacudikaropy npodecii JK 003:2010,
3aTtBep/ukeHoro  Hakazom  JlepiKCroKMBCTaHIAPTY
Vkpainn Bin 28.07.2010 p. 3a Ne327 i3 3miHamy,
3aTBEp)KEHUMU  MIHICTEPCTBOM  €KOHOMIYHOT'O
po3BUTKY 1 Topriii Ykpainu Bin 4.03.2016 p. 3a
Ne394, ta BpaxoByrouHn peanbHi MOTPEOU PUHKY Mparli
BUIYCKHUKH acCHipaHTYpU MAlOTh Taki NEpCHEKTHBH
NpaleBIalTyBaHHS:

2111. Ipodecionanu B ramy3i ¢pi3UKH Ta ACTPOHOMIT

2111.1 Haykosuit CHIBPOOITHUK (dpi3uxka,
acTpOHOMIst)
2111.1 Haykosnii CHIBPOOITHUK-KOHCYJIbTaHT

(¢bizuka, acTpoHOMIsN)

2111.2 ®i13uKku Ta aCTPOHOMU

2310 Buxiagaui yHIBEpCUTETY Ta IHIIMX BHILUX
HaBYAJILHUX 3aKJIadiB.

2310.2 AcucreHt

2310.2 Buknagad BUIIOTO HABYAIBHOTO 3aKJIaly
2310.1 JJoueHTt

Taxox BUITYCKHUKH acnipaHTypu MOXKYTb
NPAaIOBaTH B KOMIIAHISAX Ta MiANPUEMCTBAX PI3HUX
¢bopM BIACHOCTI, B I1HCTUTYTax aKaJEMIYHOTO,




TEXHOJIOTIYHOTO Ta 1H()OPMAIIIHHOTO CEKTOPY, THITUX
HEHTpax 1 J1abopaTopisix HAYKOBOTO CIIPSIMYBaHHS,
YCTaHOBAaX OCBITH PI3HUX THUIIIB 5K JEPKaBHUX, TakK 1
NPUBATHHX.

IMopanpme HaBYAHHA

3000yTTsI BHINOI OCBITM HAa HAYKOBOMY piBHI BHIIOU
OCBITH (3100yTTS CTYIIEHS IOKTOpa HAYK).

5 — BukjagaHHs Ta OLIHIOBAHHSA

BHKJIaI[aHHfl Ta HABYAHHA

[IpobGneMHO-OpieHTOBaHE HABYAHHS, 1HJIWBIAYyaIbHO-
TBOPYMHA TIiIXil Ta CaMOHaBYaHHA 3 METOIO
OTpUMaHHS T[MOMHHUX 3HAaHb Ta HAOyTTs
KOMIIETEHTHOCTEH, JIOCTAaTHIX JJs MPOAYKYBaHHS
HOBUX i1ed B oOmacti GI3UKH Ta acTPOHOMII.
[TpoBeneHHST CaMOCTIHHOTO HAYKOBOTO JIOCII/IKEHHS
3 BUKOPHCTaHHSIM pecypcHOi 0a3u yHIBEpCUTETy Ta
YKpaiHCBKHUX 1 3apyO1’KHUX MapTHEPIB.

Jlekmii, cemiHapw, NMpaKTHYHI 3aHATTS, CaMOCTiiiHA
pobota Ha OCHOBI MoOHOrpadii, NiAPYIHHKIB,
CydacHOi BITYM3HAHOI Ta 1HO3EMHOI HAayKOBOI
JiTeparypu,  KOHCYJbTamii 13 BUKJIaJadaMu, M0
CIIpSIMOBaHI Ha OBOJIOIHHS 3100yBaYaMu
METOMOJIOTI€I0  HAYKOBOI  poOOTH,  HAaBUYKAMH
npeseHTamii i1 pe3ynpTaTiB  yKpaiHCBKOWO U
AHTJIIACHPKOIO MOBaMH Ta JOCBIJIOM HAyKOBO-
neaaroriyHoi poooTH.

OuniHoBaHHA

[TuceMOBI Ta ycHI ek3aMeHM; aTectauis y ¢opmi
piuHOro 3BITY BIANOBIAHO [0 1HAUBIAYaJIHLHOTO
IUTaHy; HaNHMCaHHS cTaTed y (axoBUX HAYKOBHX
BUJaHHAX, Bu3HaueHMX MOH Vkpainm T1a y
BUJAHHSX, IO BXOJIATh O HAYKOMETPHYHOI 0azu
Scopus abo Web of Science; yuacte y
MDKHapOJAHMX Ta BITYM3HAHUX KOH(EPEHIIsAX.
nyoNiyHMA ~ 3aXUCT  JAUCepTaliifiHoi  poOOTH.
3n00yBau cTyrneHs J0oKTopa (irocodii Mae mpaso
Ha BHOIp crernianizoBaHoi BUEHOT paiu.

6 — IIporpamMHi KOMIIETEeHTHOCTI

InTerpanbHa KOMNETEHTHICTH

3MaTHICT PO3B’SA3yBaTH KOMIUIEKCHI 3aaadl  Ta
npobiemMu B Tamy3l (Qi3UKM Ta  acCTPOHOMII,
3MIACHIOBaTH y Wi ramy3i mpodeciiiHy Ta
JOCT THUIIPKO-1HHOBAIIHHY USIIBHICTB, 110
nepenbavae TIMOOKE TIEPEOCMHUCTEHHS HAasSBHUX 1
CTBOPEHHSI HOBUX LUIICHMX 3HaHb Ta HpodeciiHoi
MPAaKTHKH

3araabHi komnerenTHOCTI (3K)

1. 3naTHicTh 10 aOCTPaKTHOTO MHUCJIEHHS, aHANII3y Ta
cunresy (3K-1)

2. HaBuuku BUKOpPHCTaHHS HOBITHIX 1H(OpMamiifHuX
1 KOMyHiKaiiiHuX TexHoorii (3K-2)

3. 3maTHICTh TPOBENCHHS CAMOCTIHHUX JTOCIIIKEHb
Ha cy4acHoMy piBHi (3K-3)

4. 3pmatHICTh JO TIOIIYKY, OOpOOKM Ha aHam3y




inpopmartii 3 pizaux mxepen (3K-4)

5. 3naTHICTh TeHepyBaTH HOBI i/ei (KpeaTUBHICTH)
(3K-5)

6. 3paTHiCTb mpamroBaTM B MDKHApOAHOMY
HaykoBoMy mpoctopi (3K-6)

7. 3maTHICTH PO3POOJIATH Ta YIMPABIATH HAYKOBHUMHU
npoekTamu (3K-7)

8. 3narHicTh 10 tianyBaHHs dacy (3K-8)

9. 3pmatHicTh 10 poOOTH B KOMaH[I, BMIHHS
MOTHBYBATH IHIIMX Yy MPOCYBaHHI J0 CHUIBHOI METH
(3K-9)

10. 3patHicTh KOMyHiKalii Ha (paxoBy TeMaTuky 3
nedaxiusgmu (3K-10)

daxoBi KOMIIETEHTHOCTI
crneniagabHocTi (PK)

1. 3parHicTh 3acTocoByBaTH (i3WYHI 3HAHHS IS
cucTeMaTru3allii pi3HOMaHITHUX IOB’s3aHUX (akTiB i
SBUILl Yy pI3HUX Taly3siX CY4acHOI TEOPETUYHOI 1
eKCIIepUMEHTANBHOT (i3uku Ta actponomii (PK-1)

2. 3paTHICTH BH3HAUYATH 3aBOAHHS 1 MPOOJIEeMaTHKY
Gb13MYHOTO TOCHIIKEHHS B OJHIN 13 ramysei (i3uku
abo acTpoHOMIi BiMOBITHO 10 00paHoi cremiaizaii.
(PK-2)

3. 31aTHICTD BHUPI3HATH 13 HAKOITMYEHUX
CIOCTEpE)KEHb  BIATBOPIOBAaHI  EKCHEPUMEHTAJbHI
daxtu (PK-3)

4. 3paTHICTD CTBOPIOBATH Ta TIOPIBHIOBATH MiX
co0oro (i3uyHi Ta MareMaTH4HI Mojem (i3HIHUX
00’exTiB, mporieciB Ta sBumy (OK-4)

5. 3paTHICTH OLIHIOBAaTH MOJENI 3 TOYKHU 30py iX
BIMOBIMHOCTI (GI3MYHUM 00’€KTaMm, MpolecaMm Ta
SBUIIAM, I MOSICHEHHS SIKUX 3aCTOCOBYIOThCS JaHi
mozeni (PK-5)

6. BMiHHS 3/11HCHIOBaTH KOMIT IOTEPHE MOJICTIOBAHHS
(GI3UYHHUX MPOIIECIB, Y TOMY YHCII 13 3aCTOCYBAHHSIM
ICHYI0YOT0 TIporpaMHoro 3abesmneueHus (OPK-6)

7. BonomiHHA eKCHEepUMEHTAIbHUMH METOAMKAMHU
JOCITI/DKEHHST MaTepiaiiB, sBull i mporecis (OK-7)

8. OBononiHHA 1H(OPMALIMHUMHU TEXHOJOTISIMU Ta
€JIEKTPOHHUMH 3aco0amMu TpPOBEJEHHS, 0OpoOKu Ta
aHayi3y pe3yabraTiB nocmimpkeHHs (PK-8)

9. 3aranpHa TNOIHGOPMOBAHICTH y  MHUTAHHAX
¢dinaHcoBoro 3a0e3neueHHs MPUKIAAHUX (PI3HUHUX
JOCTIPKEeHb, 3HAHOMCTBO 13 IIIAXaMHU (IHAHCYBaHHS
npoekTiB (PK-9)

10. BomomiHHS TEOPETUYHHUMH METOAAMH, IO
3aCTOCOBYIOTBCSL JUIsI BHBUEHHS  (i3muHuX  abo
ACTPOHOMIYHUX O0’€KTIB, SIBUII 1 MpoOIEciB B Tii
oOnacti ¢i3uku, sikuil OyB oOpaHuii 3100yBadeM Juis
BiacHoro nociipkerss (OK-10)

7 — IlporpamHi pe3yJbTaTH HABYAHHS

IIporpamMHi pe3yibTaTH HABYAHHSA

3HaHHA
I[TPH 1.1. CyyacHi mnepenoBi KOHIENTyaJbHI Ta
METOJIOJIOTIYHI 3HAHHSI B Tally31 (I3UKH 1 aCTPOHOMIL




Ta CyMDKHUX Tajy3eil 3HaHb.

I[MIPH 1.2. ®yHnaMeHTaNbHI TMpami MOPOBIIHUX
3apyODKHMX BYEHUX Ta HAYKOBUX IIKUI Yy Traiysi
JIOCHIJOKEHHS.

ITPH 1.3. IlpuHuunu miaHyBaHHs Ta (iHAHCYBaHHS
HAYKOBO-AOCIITHOI POOOTH, CTPYKTypa KOIITOPHCIB
Ha 11 BUKOHAHHS.

Yminusa

[TPH 2.1. ®opmyitoBaT METY BJIACHOTO HAayKOBOTO
JOCTIDKEHHST B KOHTEKCTI CBITOBOTO HAyKOBOTO
MpOIIeCY, YCBIIOMIIFOBATH MOr0 aKTYyalbHICTh 1
3HAQYEHHS I PO3BUTKY IHIIMX Tally3edl HayKH,
CYCIUIBHO-TIONITUYHOTO, EKOHOMIYHOTO JKUTTSI.

[TPH 2.2. ®opmymioBaTH 3arajbHy METOJOJIOTIUHY
0a3y BJIaCHOI'O HAYKOBOT'O JJOCIiIKEHHSI.

[TPH 2.3. TIpoBOIWTH KOMILJICKCHI ITOCIIDKCHHS B
rajgy3i HayKOBO-IOCIITHUIPKOI Ta 1HHOBAIIMHOI
TUSUTBHOCTI, SIKI TPUBOAATH JO OTPUMAHHS HOBHUX
3HaHb.

[IPH 2.4. ®opmyBaTtu KOMaHIy MAOCHIAHUKIB IS
BUpIMICHHS JIOKATBbHOI  3amadi  ((popMyiTroBaHHS
JOCTIAHUIBKOI mpobaemMu, poOoUux Trinotes3, 300py
iH(popMarlii, TiATOTOBKY MPOTIO3UILii).

I[IPH 2.5. ®opmynioBatd HAyKOBY IMpoOiemy 3
OISy Ha CTaH ii HAyKOBOI PO3pPOOKH Ta Cyd4acHi
HAyKOB1 TEHJECHIII].

[TPH 2.6. ®opmymntoBatu poboul rinoTe3n Ta Mojeil
JIOCIIJKYBaHOT POOIEMH.

I[IPH 2.7. AmnamizyBaTu HayKoBI Ipaml B Tamy3i
cy4acHOi (i3MKM, BUSBISIOYM TUCKYCIHHI Ta Malo
JOCTIPKEH1 TUTaHHS.

I[TPH 2.8. 3nificHIOBaTM MOHITOPUHI HayKOBHX
Joxepen  iHGopmari  BIZHOCHO  JOCIIIKYBaHOL
npoosieMu.

[TPH 2.9. Bu3znauyatu iHQOpMalliiiHy [IHHICTb JXKepes
HUIIXOM  TOPIBHSJIBHOTO — aHai3y 3  IHIIUMH
JDKEpETIaMH.

ITPH 2.10. Bu3HauaTu NOpUHOMOM Ta METOAU
JOCIIPKEHHS, BUKOPHUCTOBYIOUM MDKIUCHUIUTIHAPHI
1 IXO/IH.

INTPH 2.11. ToryBatm 3amuTé HAa OTPUMAaHHI
(biHaHCyBaHHS, 3BITHY JOKYMEHTAILIIO.

Komynikanis

[TPH 3.1. Bectu cnisikyBaHHS B J1aJIOTOBOMY peXUMI
3 MIUPOKOI0  HAYKOBOIO CHUIBHOTOIO  Ta
rPOMAJICHKICTIO B Tay31 (h13UKHU Ta aCTPOHOMI].

ITPH 3.2. KBamiikoBaHo BigoOpaxaTu pe3ysibTaTH
HAyKOBUX JIOCHI/DKEHb Y HAYKOBUX CTaTTAX Yy
(axoBUX BHIAHHSX, BECTH KOHCTPYKTUBHUHN JIaior 3
pELIEH3eHTaM1 Ta PeIaKTOPaMH.

ITPH 3.3. IlpodeciiiHo Npe3eHTyBAaTH pe3yJbTaTH




CBOiX JIOCHI/DKEHh Ha MDKHApPOJHUX HAYKOBHX
KOH(epeHIIisX, ceMiHapax, IIPAKTUYHO
BUKOPUCTOBYBATH 1HO3EMHY MOBY (B IEpIIy 4Yepry -
aHIJICbKY) y  HAayKOBid, IHHOBalidHIN  Ta
[eaaroriygii JisyIbHOCTI.

[TPH 3.4. EdextuBHO mpamoBaTd B KOMaHJi, MaTu
HAaBUYKH MI)KOCOOMCTICHOT B3aeMO/Iii.

I[IPH 3.5. VYwmitu BHKOPHCTOBYBAaTH Cy4YacHi
iHpopMariifHi Ta KOMYHIKaTHBHI TEXHOJIOTI TIpH
CHiNKyBaHHi, oOMiHi iH(popmariero, 300pi, aHamisi,
00po011i, iHTEpIIpeTAaIlii JHKeper.

ABTOHOMifl Ta BilOBiNAJLHICTE

I[TPH 4.1. ImimiroBaTH HAYKOBI Ta IHHOBAIiiHI
KOMIUIEKCHI MPOEKTH B Tany3i Pi3uKH Ta acTpOHOMII,
JIepCTBO Ta aBTOHOMHICTH ITiJT 9ac iX peaizarii.
I[MIPH 4.2. [Jisaty, AOTPUMYIOYHCH MPHUHIIMIIIB
COIIAJIBHOT BIJIOBINAJIBHOCTI, HAa OCHOBI ETUYHHX
MipKyBaHb (MOTHBIB).

ITPH 4.3. CaMOBIOCKOHAIIOBATHCS, HECTH
BiJIMOBIAAJILHICTH 32 HOBH3HY HAYKOBHUX JOCIIKEHB
Ta MPUUHATTS CKCIIEPTHHUX PIllICHb.

[TIPH 4.4. [IlpmiiMmat oOrpyHTOBaHi pilIeHHS,
MOTHBYBATH JIIOJICH Ta PyXaTHUCS JI0 CIUIBHOT METH.

8 — PecypcHe 3a0e3neueHHsi peajizauii nporpamu

CnenugivHi xapakTepucTUKH
KaJpoBOro 3a0e3ne4eHHst

Jlo BUKJIaIaHHS! HABYAJIBHUX JUCHUIUTIH Ha TPETHOMY
(OCBITHbO-HAyKOBOMY)  piBHI ~ BHIIOI  OCBITH
JIOMYCKAIOThCSI HAayKOBO-TIEAATOTI4HI TMPAIliBHUKU 3
HAayKOBUMH CTyNEHSIMU. BuKiIagaHHs JUCHMIUIIH
AHTITICHKOI0 MOBOIO POBOJSITH  HAYKOBO-
[eJaroriyfi MpalliBHUKH, 10 BOJIOJIIOTH
AHTJIIHCHKOI0 MOBOIO IIOHaMMeHIIe Ha piBHI B2.

Y  miaroroBui  ¢axiBuiB OepyTh ydacThb  Taki
P03 ILTH Y XKropoicbkoro HAILlOHAJILHOT'O
YHIBEPCUTETY:

niopo30inu GizuuHo2o gaxyromemy

-kadenpa ¢i3MKH HaMMIBIPOBITHUKIB,

-kadeapa KBaHTOBOI €NIEKTPOHIKH,

-kadenpa TBEPAOTLIBHOI €JIEKTPOHIKU Ta
iH(popMaIiliHOT O6e3mexH,

-kadeapa ONTUKH,

-kadepa TeopeTUIHO1 Pi3UKH.

iHWi niopo30inu yHigepcumemy

- KapeIpH MeJaroriky Ta MncuxoJorii,

- kadeapu ¢inocodii Ta corrionorii,

- MaTEeMaTUYHUHN (PaKyIbTET,

- (hakyJIbTET 1HO3E€MHOI (h1II0JIOTI].

bazoBa (BumyckaoBa) kadenpa - kadenpa dizuku
namiBnposignukis _(http://semiphys.pp.ua/)



https://www.uzhnu.edu.ua/uk/cat/fphysics-prikl_physics
https://www.uzhnu.edu.ua/uk/cat/fphysics-prikl_physics

KampoBe  3abe3meueHHss  OCBITHBOTO  IPOIECY
JIOCTaTHE JuIsi 3a0e3MedYeHHs IMATrOTOBKU (haxiBIliB
BKa3aHOI cremiaJbHOCTI 1 Bigmosigae JlileH31HMHUM
BUMOTaM HaJaHHS OCBITHIX Mociayr y cdepi BUIIOL
OCBITH.

CneundivyHi XapakTepuCTUKH
MaTepiajJbHO-TeXHIYHOI0
3a0e3nevyeHHs

st 3a0e3meueHHs OCBITHBOTO MpoIIeCy
BUKOPHUCTOBYETHCS o0naHaHHS HayKOBHUX
nabopatopii  (izuyHOrOo (PaKkyIbTETy, HAYKOBO-
JOCHITHOTO 1HCTUTYTY (i3uKH 1 Ximii TBepAOro Tija
(HOI ®XTT), mnpobreMHOI HAYKOBO-IOCHITHOL
nabopatopii  kBaHTOBOi  enektpoHiku  (ITHJJT),
Bingninenns ¢i3uku siapa 1 e1eMeHTapHUX YaCTUHOK,
Jlaboparopist ~ KOCMIYHUX  AOCHiKeHb,  LleHTp
KOJICKTUBHOTO KOPUCTYBaHHS HAYKOBUM
obnamHanHsaM “‘JlaGopatopisi eKCIepUMEHTAILHOI Ta
NpUKIagHOi (GI3UKH”, a TaKoX (3a HEOOXIIHICTIO)
MarepialibHO-TeXHIYHa  0aza  IHIIMX  HAayKOBHX
YCTaHOB 1 3aKJIajiB BHIIOI OCBITH, 30KpeMa,
Iactutyry enexkrponnoi ¢izuku HAH VYkpainm.
HasBHe HeoOximHe TexHiyHe OOJIafHAHHS Ta 3aco0u
00YHCITIOBAILHOT TEXHIKH.

CrnenugivyHi XapaKTepUCTHKH
iHgopManiiiHOro Ta HABYAJIbHO-
METOIMYHOI0 3a0e31meYeHHs

Jns  3abe3nedyeHHs  €()EKTUBHOTO  OCBITHHOTO
MpOLEeCy  HANa€ThCS  JOCTYN  JIO  IPOBIIHHUX
BITUM3HSHUX Ta 3aKOPJAOHHHMX BHJAaHb B 00JIACTi
OPUPOJHUYMX  HayK 1  30Kpema ¢13uKo-
MaTeMaTHYHHUX HayK Ta MDKHAPOJIHUX
HAyKOMETPUYHUX 0a3 TaHUX.

9 — AkageMiuna MOOLILHICTD

HauionanbHa kpeguTHa MOOUIBHICTD

KpenuTtHa 1 cryneHeBa MOOUIBHICTh y CHOPIAHEHUX
(3a ramy33io 3HaHb, CIELIAIBHICTIO) 3aKjIaJaX BUIIOI
OCBITH Ta HayKHM YKpaiHU Ha OCHOBI JBOCTOPOHHIX
abo 0araToCTOPOHHIX YTOJI.

MikHapoaHa KpeAUTHA MOOIJILHICTH

KpeautHa 1 cTryneHeBa MOOUIBHICTh y CHOPIAHEHUX
(32 ramy33l0 3HaHb, CIELIAJBHICTIO) 3aKOPJOHHUX
3aKJIaJjaX BMILOI OCBITU Ta HAyKHU B paMKax Iporpam
MDKHApOAHOro criBpoOiTHULTBa YkHY.

HaBuannsa iHo3eMHHMX 3100yBaviB
BHIIIOI OCBIiTH

HaBuanus iHO3eMHHX 37400yBauiB 3JIMCHIOETHCS Ha
3araJJbHAX yMOBaX.




2. IEPEJIIK KOMIIOHEHT OCBITHHO-HAYKOBOI IIPOT'PAMU TA
IX JIOT'TYHA NOCJIILIOBHICTD

OCBiITHBO-HayKOBa MporpaMa BKJItodae 000B’s13k0B1 KommoHeHTH (26 kpenutie ECTS) Ta

BUOipkoBi komnoneHTH (14 kpeauti ECTS).
2.1. Tlepenik 000B’s13Kk0BHUX Ta BUOIpKOBUX KoMmoHeHT OHIT.

KimpkicTh dopma
Kon v/n KommoneHTH OCBITHBOI IIpOrpaMu KpEeInTiB T ICYMKOBOTO
KOHTPOJTIO
1 2 3 4
0O060B’s13x0Bi komnonenTu OHII
OK. 01 [HO3eMHa MOBa JIsl KOMYHIKaIlii y HayKOBO- 6 Exzamen
MeJIaroriYyHOMY CEpeIOBHIII
OK. 02 Teopis Ta MeTO0I0TISA KJIACUYHOT Ta Cy4acHOT 4 3aik,
¢unocodii eK3aMeH
OK. 03 [Ipe3eHTarrisi HayKOBHX PE3yJIbTATIB, CTBOPEHHS 3 3aiik
00’€KTIB 1HTEJCKTYyaJIbHOI BJACHOCTI Ta
yIpaBIiHHS HAYKOBUMH MPOCKTAMHU
OK. 04 IHHOBAaIIT B cyyacHiil megaroriiii, 3 3aiik
Oprasizailisi Ta MpOBEICHHs HABYAIbHUX 3aHSITh
OK. 05 CyuacHi iHpopManiiHi TeXHOJOTIi 3 Ex3zamen
OK. 06 CuMeTpiiiHi Ta TOIMOJIOTIYHI ACMEKTH CYy4acHOI 4 3aitik
¢izukn
OK.7 AcHcTeHTChKa PaKTHKA 3 3aiik
3aranpHuii 00csir 000B’SI3KOBUX KOMIIOHEHT: 26
Buobipkosi komnonentu OHII
BK.02. (acnipanm obupae 1 oucyunuiny 3 nepenixy) 7 3anik,
eK3aMeH
BK.02.01. KBaHTOBO-MeXaHIYHE MOJENIOBaHHS (PI3UUHUX
BJIACTUBOCTEH TBEPIUX T
BK.02.02. JleTekTyBaHHS MOTOKIB (DOTOHIB 1 3apsIIKEHUX
YaCTHHOK
BK.02.03. OCHOBH peNsATHBICTCHKOT KBAHTOBOI TEOPii MoJIst
Ta (DI3MKU BUCOKHMX CHEPTii
BK.02.04. KBaHTOBI  MakpOCKOIiYHI 00’€KTH 1 KBaHTOBI
SIBUIIA
BK.02.05. OntuyHi  MeToIM  JOCHIDKEHHS  (Da30BUX
MEPEXO/IiB Ta KPUTHYHKX SIBHII]
BK.03. (acnipanm obupae 1 oucyuniiny 3 nepenixy) 7 3aiik,
€K3aMeH
BK.03.01. OiznyHMi €KCIIEPUMEHT: TUTAHYBaHHS,
MIPOBEJICHHSI Ta aHAJII3 PE3yJIbTaTIB
BK.03.02. Heniniiini  sBUma B[Ol JIa3€pHOTO
BUIPOMIHIOBAHHS
BK.03.03. AxTyanbHi ipo0ieMu (i3uKH 10H-1OHHUX Ta 10H-
ATOMHUX B3a€EMOJIIH
BK.03.04. OnTu4Hi METOAM JIarHOCTUKH TBEPAUX TIN Ta
HAaHOCTPYKTYPOBaHUX MaTepiajiB
BK.03.05. CyuacHi npo6siemu acTpodi3uku
3arajbHuii 00cAT BHOIPKOBHX KOMIIOHEHT: 14
3aranbHuii o6csir komnonenT OHII 40




CTPYKTYPHO-JIOT'TYHA CXEMA OCBITHbO-HAYKOBOI
IHPOI'PAMMA

1 piK HaBYaHHA

2 piK HaBYaHHA

3 piK HaB4YaHHA

4 piK HaBYaHHA

1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp 1 cemecTp 2 cemecTp
OK. 01 OK. 01
OK. 05 OK. 02
OK. 06 OK. 03
BK.02. OK. 07
Ocrta-
IIpo- TOYHE
JIOBXKEHHSI BH3HA-
BK.03. BK.02. Hanpanro- YeHHs
BaHHS Koma
AaHux, npobiem,
o6po61<§ Ta .l— 1o 6yyTh
OK. 04 BK.03. aHani3 Tpo- po3rus -
p OTPHMaHMX JMOBKCHHA HYTi B
pe3yb- Halpanto- JucepTa-
TaTiB. BaHHA LIAHIT
Kopexmis JaHuXx, pobori
9
OYaTKO- 00pobxa Ta BCTAHO-
Busnauen- BUX TiM0TE3 aHanis BIICHHS
He Ta 3aBJaHb oTpuMa- Micis
OCHOBHHX y Bito- HUX JaHHX. noci-
3aBIaHb JU- BITHOCTI 110 Kopexuis JIKCHHSI B
ceprauiitHoi pesyiib- T09aTKO KOHTEKCTI
po Gotu, TaT.IB BUX TIIIOTE3 pe3yib- g Dopmy-
BUOIp axamsy, Ta 3aBliatHb > TatiB Py
: : BaHHS BU-
OITUMAJTb- 1po- Yy BIATIOBI- Y3ara- 21100704 o
i CHOBKIB 1
HUX AOBIKCHHA AHOCTI IO | #*  jpHEHHS aBTOPIB,
eKO-
TEOPETHU- HOmyKy pesyib- pe3yJib- nare- pekor N
: . MeH/a- 1.
Crnanan- YHUX YH/Ta HayKOBHX rars TaTiB HTHUIA SaKin- Odo-
eKcIepu- AKEpeN Ta aHamsy. J0CITi- nomIyK pMIIEH-
HS [JTaHy . N : YeHHsI Hl
MEHTAIbHAX 1X Olparto- po- TOKEHHS. IIpo-
CTpYKTy- . BAHHS JIOBYKEHHS poGotu pobotu
METOIB JUIS : ITpo- JIOBXKEHHS
pu 8 i ; - HaJ auce- Ta
e 1Aro- mAaro JIOBKEHHS miaro- .
poboTu. ) TOBKa TOBKH . pTari€ro, [OJ1aH-
Momyx pO3B’sI3aH- HIAro- TOBKH npe-nicTa- HSL 110
s TlouaTox MepIIux pe3yJib- TOBKH pesymb- |
HAyKOBHUX } TaTiB 110 - BIICHHS 3a-
JoKepet Ta po6oTH 3 pesyib A pe3yiib- TaTiB 10 pyKo- XHUCTY.
ix OTpPUMAHHS TaTis 110 Hy6j.1__1' TaTIB [0 y G- ey 3axucr
onpartio- JAHUX. myOTiKartii. Kari. nyGiKarii. K, : ce-
BaHHI. ™| prauii.




3. ®OPMA ATECTAI{ 3/IJ05YBAYIB BUILIOI OCBITH

ArtecTtaris 3100yBaviB  OCBITHBOT'O CTYyMeHs JIOKTopa dimocodii 3a
cnemnianpHicTIO 104 ®Di3nka Ta acTpoHOMIA 3AIMCHIOETHCS Y (GopMi IMyOIIYHOTO
3aXUCTy JucepTamiinoi po6otu. OOG0B’I3KOBOI0 YMOBOIO JOIYCKY /0 3aXHUCTy €
yCHIIIHE BUKOHAHHS 3/100yBayeM HOTO 1HAMBIAYaJbHOIO HABYAIBHOTO IUIAHY Ta
1HIMB1TyaJIbHOTO TUIAHY HayKOBO1 pOOOTH.

Y pe3ynbTari yYCHIMIHOTO 3aXHMCTy JUcCepTaliiHoi poboTH 3700yBauy
IPUCYIKYETbCA HAYKOBHM CTYIIHb JOKTOpa ¢igocodii Ta BUAAETHCA IUIIIOM
BCTaHOBJICHOTO 3pa3Ka.

Huceprariiss Ha 3A00yTTS CcTymeHs AOKTopa ¢igocodii € camMOoCTiHHUM
PO3TOPHYTHM AOCIIKEHHSM, 110 TPOTIOHYE PO3B’A3aHHS aKTyaIbHOTO HAyKOBOTO
3aBJaHHS B Tamy3l (I3UKKM Ta acTpOHOMII ab0 Ha MeXl NMPEeIMETHHX Traly3ei,
pe3yabTaTH SIKOTO CTAHOBIIATH OPUTTHAIBHUM BHECOK Y 3arajibHy cyMy (i3UYHHUX
3HAaHb Ta ONMPWIIOJHEHI Y BIJIMOBITHUX MyOIIKaIIisIX.

Hucepramiitna po0oTa HE TNOBHHHA MICTUTH aKaJEMIYHOTO IUIariary,
danscudikaiii, hpadpuxari.

Hucepramiitna pobora Ta ii aBTopedepaT maroTh OyTH PO3MIIEHI Ha CaMTi
3aKj1ay BUIIO1 OCBITH (HAyKOBO1 YCTAHOBH).

Hucepramiitna po06oTa Mae BIANOBIJATHA IHIIUM BUMOTAaM, BCTaHOBJICHUM
3aKOHO/IaBCTBOM.



4. MATPHUIIA BIAITIOBITHOCTI ITPOT'PAMHUX
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5. MATPUIIA 3ABE3IIEYEHHSA ITPOT'PAMHUX PE3YJIBTATIB
HABYAHHS BIAINIOBI/IHUMH KOMIIOHEHTAMM OCBITHBOI

NPOI'PAMHA
z|g|8|2 |8 |8 |s|e |8 |3 |8 |8

~lalo|ls|lw|8 |58l |8 |8 |8 |8 |8 |8 |8 |8

S8 |58 |88 |65 | 2[& |2 |85 |5 |5 | &[5 |5
IPH 1.1 + + [+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ [+ |+
IPH12 | 4+ | + + [+ |+ |+ |+ [+ |+ |+ |+ |+ |+ |+ [+ |+
TIPH 1.3 +
[IPH 2.1 + + + |+ |+ |+ |+ [+ [+ |+ |+ |+ |+ +
[IPH 2.2 + |+ |+ |+ |+ [+ + |+ |+ |+
[IPH 2.3 + + + |+ |+ |+ |+ [+ + |+ |+ |+ |+
ITPH 2.4 + + |+ +
[IPH 2.5 + + |+ |+ |+ |+ [+ + |+ |+ |+ |+
[IPH 2.6 + + + [+ |+ |+ |+ |+ + |+ |+ [+ |+
[PH2.7 | + + [+ |+ |+ |+ |+ |+ |+ + |+ |+ [+ |+
[PH28 | 4+ | + + |+ |+ |+ |+ |+ |+ + |+ |+ |+ |+
[PH29 |+ | + + |+ |+ |+ |+ |+ |+ + |+ |+ |+ |+
MPH2.10 |+ |+ |+ +
MPH2.11 | + + +
MPH3.1 | + + |+ |+ +
[PH32 | 4+ + |+ + |+ |+ |+ |+ [+ + |+ |+ |+ |+
[PH33 | + + |+ |+ |+ +
ITPH 3.4 + +
MPH3.5 | + + |+ |+ +
[IPH 4.1 + + + |+ + |+ + |+
ITPH 4.2 + + |+ + +
ITPH 4.3 + + |+ |+ +
[IPH 4.4 + |+ |+ + |+ |+ |+ |+ |+ |+ + |+ |+ |+ |+




