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JINCT 1MOIOJUKEHHS
Ocaituno-npodeciiinoi nporpamMm

«Tpuinaana Piznka HETPAAMIIIHOT EHEPreTHI)

OCBITHIO POrPaMy PO3M/BIHYTO TA CXBAJICHO HA:

Haykoso-meToantniii paui anmncw ro yauionansnoro ynisepcutery imeni B.H. Kapasina

nporokon Ne _” mim«_pf » 772 2024 p.

Fonosa nayKoBo-METOAMHOI paau,

NPOPEKTOP 3 HABYANLHO-NE/IArOrivHoOT poﬁom Onexcanap FOJIOBKO
Buena pajia HaBYATLHO-HAYKOBOIO IHCTHTYTY |01epn01 ¢13mm Ta EHEPreTHKH

nporokon Ne 3-3/24 Bin « 29 » Gepesus 2024

lonosa BYEHOT paaM IHCTHUTYTY 77147 Ipnaa FAPSTHEBCBKA

(74

HaykoBo-MeTOH9HA KOMiCis HAaBYaIbHO-HAYKOBOIO iHCTHTYTY KOMIl'1oTepHoi (izuku Ta
€HEPreTHKH:
npotokon Ne 3/24 Bin « 29 » Gepesun 2024 p.

[onoBa HayKOBO-METOAMYHOT KOMICil IHCTHTYTY Jeuuc [TIPOTEKTOP

4. Kadeapi Gi3vky HeTpaHIUiHHAX €HEpProTEXHOJIOTi Ta eKOJIOTii:

nporokon Ne 03-3/24 sin « 29 » Gepesus 2024 p.

3asinyBay Kadeapu l '} /%: Onekcanap KYJIMK

5. FapaHT OCBITHBOI MPOrPaMH: | } /%: Onexcanap KYJIMK



ITPEAMBYJIA

Po3pobieHo po6oUoro rpymnoro y CKIaii:

[IpizBuie, im’s, 10
0aTHKOBI

HaitmenyBanus nocaau

HaykoBwuii cTyninb, BueHe
3BaHHS, 32 KO Kadeaporo
(cenianapHICTIO) TPUCBOEHO

KepiBauk po6ouoi rpynu

KVYJIUK Onexcanap
IlerpoBuu

3aBiayBayd Kadeapu ¢izuKu
HETPaIUIIHHUX
€HEePTrOTEXHOJIOT1H Ta eKOJIOTii

KaHauaat (Gi3uko-
MaTeMaTHYHUX HAYK, JOIEHT

Ysenn po6o4oi rpynu:

MAPYIIEHKO Imns
Muxkonmanosuu

noreHT 3BO xadenpu dhizuku
HETPATUIIHHUX
€HEePTrOTEXHOJIOT1H Ta eKOJIOTii

KaHauaatT (Hi3uko-
MaTeMAaTHYHUX HAYK

KVIPSBLIEB Irop

noueHt 3BO kadenpu dizuxu

KaHTuaaT (hi3uKo-

Bonogumup €roposuy

HEeTpaIUuLIHHUX
€HEeproTeXHOJOTiH Ta eKOoJIoTil

MukonaifoBu HETPaJAUIIHHUX MaTeMaTHYHUX HaYK, JIOIICHT
€HEeProTEeXHOJIOTIH Ta eKOJIoTil
CEMEHEHKO nouent 3BO kadenpu ¢izuku KaHauaat (i3uko-

MaT€MaTUYHHX HAYyK, JOLCHT

[TEJIIXATUM Muxona
Muxamninosuu

[Ipodecop 3BO kadenpu
(b13UKM HEeTpaAULIIHUX
€HEeproTeXHOJOTiH Ta eKOoJIoTil

JOKTOp (i3uKO-
MaTeMaTHYHUX HaYK,

npocecop

J1o MpoeKTyBaHHS OCBITHBLOI IPOrPaMH J0JIy4YeHi:
IIpencraBHnky podoTogaBLiB:

eHepreTuku [HCTUTYTY npodiaem

KOCTIKOB Annpiit 3aCTYIHUK JUPEKTOpa wieH-kopecnonieHT HAH
Onerosuu [HcTuTyTy ipobiiem VYkpainu, TOKTOp TEXHIYHUX
MaimuHOOyyBaHHS iMeHI A.M. | Hayk
[ligropuoro HAH Vkpaiau
JIOJIBJIA Cepriit 3aCTYIHUK AUPEKTOPA 3 KaHauaaT (isuko-
Bomomumuposua HAyKOBOI pOOOTH HAYKOBO- MaTeMaTHYHUX HAayK
BUPOOHUYOTO KOMILJIEKCY
«BigHOBIIOBaHI JKEpea
eHeprii Ta pecypco3bepiraroui
TEXHOJIOTII»
HHII X®TI HAH VYkpainu
YOPHA Harans CTapIINi HAYKOBUU KaHIUJAT TEXHIYHUX HAYK
AmnaromniiBHa CHiBPOOITHUK BiJALTY BOJHEBOI
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MaIMHOOYTyBaHHS IMEHI
A.M. ITigropaoro HAH
Ykpaiau

IpencraBHuku 3100yBaviB BUIIIOI OCBITH:

PYJIHEBA Mapis cTyaeHTKa 1 Kypcy
KoctautuniBHa marictparypu HHI KOE
MIXHIY Bnanucnas acmipanT 1 kypcy HHI KOE
OnekciioBu4

bEJINX Amutpo acmipant 4 kypcy HHI KOE
I'ennanitiosuy

[Tpu po3pobui npoekty [Iporpamu BpaxoBaHi BUMOTH:

1) TumyacoBoro craHAapTy BUILOI OCBITH APYroro (MaricTepchbKoro) piBHs creuiaibHocTi 105
[Tpuknanna ¢izuka Ta HaHOMaTepianm XapKiBCHKOTO HAIlIOHATBHOTO YHiBepcuTeTy iMeHi B.H.
Kapasina 10 BBefieHHS B Ait0 0(iliifHO 3aTBEPIKEHOTO CTAaHAAPTY BUIOI OCBITH. 3aTBEPIKEHO
BYCHOIO pasioto yHiBepcuteTy 23 rpyans 2019 poky, nporokoin Nel3. BeneHo B airo Hakazom Ne
1301-1/042 Bix 30 ciuns 2020 poky.

2) PekoMenaarii mpoBiHOTO TIpaleaBiisi B Taiy3i npukiaaHoi ¢izuku, [[IMan imeHi

AM. ITinropaoro HAH VYxkpainu.

3) PexomMenartii mpoBiHOTO Mparne aBIs B raiy3i MPUKIAIHOI (i3UKH, BITYU3HIHOTO
pO3poOHMKa BITHOBIIOBAHUX JKEpEN eHeprii Ta pecypco3depiratounx texnonoriii HBK BJIEPT
HHI] X®TI HAH Yxkpainu.



1. IIpodian ocBiTHbOI nporpamm «Ilpukiaagna ¢gizuka HeTpaguuiiHoi

eHepreTukmn» 3a cneiajabHicTio 105 Ilpukiaagna ¢gizuka Ta HaHOMAaTepiaIH

1 —3araabHa indopmanis

IloBHa Ha3Ba BUIIOTO
HaBYAJIFHOTO 3aKJIaay Ta
CTPYKTYPHOTO MiPO3/LTy

XapkiBCbKUi HallioHanbHUH yHiBepcuTeT iMeHi B.H. Kapasina,
HaBYaJIbHO-HAYKOBHUH THCTUTYT KOMIT FOTEPHOI (Pi3UKH Ta
E€HEepPIreTUKU

Odiuiitna Ha3Ba mporpaMu

[Ipuknaana ¢izuka HETPAIUIIIHHOT eHEPTETHKY /
Applied physics of renewable energy

PiBenb BUIIOI OCBITH

Hpyruii (Marictepcbkuii) piBeHb

CrymiHb BUIIOT OCBITH

Marictp

Kgamigikaris, mo
IPUCBOIOETHCS

MaricTp npukiaanoi Gi3uKN Ta HAHOMAaTEPiaiB, MPUKIAIHA
(hi3uka HeTpaIUIIIHHOT CHEPTeTUKH.

Tun nurioMy ta oocsr
OCBITHBOI ITPOrpaMH

Jlumiom maricTpa.
O6csr gopisatoe 90 kpeautiB €KTC.
Tepmin HaB4aHHS: 1 piKk 4 MiCSIIS.

HasBHicTh akpeauTartii

Hassna, HJI Ne 2189564, tepmin aii mo 1 mumas 2024 p.

[TepenymoBu Ha 6a3i ocBiTr OakayiaBpa, crieniajiicra, MaricTpa.
MoBa BuKNIagaHHA VYkpaiHcbka
TepMiH i1 OCBITHBOI 1,5 poku

nporpamu

InTepuer-anpeca
HOCTIHOTO PO3MiIIEHHS
OIKCY OCBITHBOI
nporpamu

http://physics-energy.karazin.ua/navch/standarti-vischoi-

osviti/osvitno-profesiyni-ta-osvitno-naukovi-programi

2 - Merta oCBiTHbOI IporpamMu

[TinroToBka (axiBUiB JUIsl MOTTIMOJIEHUX JOCHIKEHb (I3UYHUX 00’€KTIB 1 cucTeM, (I3UYHUX
IPOIIECIB 1 SBMIL, TEXHOJOTIYHUX MPOIECIB 1 PO3pPOOKH HA CYy4acCHOMY piBHI (PI3MUHUX OCHOB
CTBOPEHHSI TpWJIAiB, OoOJIagHAHHS, MaTepialliB, TEXHOJIOTIH, y TOMY YHCHl 1, HETPaJUIIHHOI

CHCPI'CTUKHU.

3 - XapaKkTepuCTHKA OCBITHbOI IpOrpaMu

[TpenmeTHa o6nacth lamyss 3Hanb: 10 [Ipuponuudi Hayku

CrenianeHicTs: 105 IIpukiaana ¢izuka Ta HaHOMaTepianu

OpienTanis ocBiTHRO1 | OcBiTHBO-TIpO(EciiiHa Mporpama Opi€HTOBaHa Ha Taki €JIEeMEHTH
porpamu KOMIUIEKCY PO3JLIIB 1 HampsAMKIB (PI3UKH, 1HIIUX MPUPOAHUYUX Ta

HAyKOBO-TEXHIYHMX JUCIMIUIIH, IIO CTaBIATh 33 METY PpO3B'S3aHHS
GbiBUYHUX TpoOJieM I PI3HOMAHITHUX TMPAKTHYHHX 3aCTOCYBaHb,
30KpeMa B 00JIacTi HeTpaauiiiHoi enepreTuku. Ilporpama nepenbauae



http://physics-energy.karazin.ua/navch/standarti-vischoi-osviti/osvitno-profesiyni-ta-osvitno-naukovi-programi
http://physics-energy.karazin.ua/navch/standarti-vischoi-osviti/osvitno-profesiyni-ta-osvitno-naukovi-programi

BUBYCHHS (DI3MUYHHUX TIPOIECIB 1 SBHIN, TEXHOJOTIYHUX IIPOIIECIB,
(Gi3MYHUX OCHOB PO3POOKH MPWIIAMIB, anapaTypu Ta OOJIAAHAHHS, IO
CTOCYIOTHCSI BIJHOBIIIOBAHMX Ta  HETPAAMLIMHUX JDKEped eHeprii,
MaTepiaJlo3HaBCTBA Ta TEXHOJIOTIA MaTepialiB B HETpaaHLiHHIN
€HEepreTHlli, BOJHEBOI Ta CIPKOBOJIHEBOI EHEPreTHKH, HOBITHHOI
HETPaJAULIHHOI €HEePreTHKH, CYYaCHUX BYTJIEIb-BOJAHEBUX TEXHOJOTIMH,
eHepropecypco30epirarounx TEXHOJOTIH, MaTepiamiB 1 TEXHOJIOTiH
COHS'YHOT CHEPreTUKM Ta EHEPreTWKH Haap 3emii, HaHO(I3UKU Ta
CHIHTPOHIKA B HETPAIUIIMHIA EHEPreTHIli, eKOJOorii HeTpaauIiiHuX
JDKEpeIT eHeprii, ToIIo.

OcHoBHHI POKYC
OCBITHBOI ITPOTpamMu

[TlinroroBka ¢axiBmiB s TOTIUOJICHHX JOCTIKEHb, 30KpeMa, 3a
JIOTIOMOTOI0 KOMIT'FOTEPHUX MaKEeTIB MOJICIIOBaHHS, (DI3MUHUX 00’ €KTIB
1 cucreM, (I3MUHUX TPOLECIB 1 SBUIN, TEXHOJOTIYHUX MPOIECIB 1
pPO3po0OKH Ha CydacHOMY piBHI (Di3MUYHMX OCHOB CTBOPEHHS IMPHIIAJIB,
oOJjasiHaHHs, MaTrepialliB, TEXHOJOTIH, IO CTOCYIOTbCS OTPUMAaHHS,
MEPETBOPEHHST 1 TPAHCIIOPTYBAaHHS €HEprii 3 BiJHOBIIOBAaHUX Ta
HETPaIUIIAHUX JKepeN eHeprii, OI[IHKM iX MOTEeHIlialy, HeTpaIulliiHUX
TEXHOJIOTiii BAKOPHCTAHHS, EHEPro- Ta pecypco30epeKeHHSI.

KirouoBi cioBa: mpukiagaHa (i3vka, HaHOMAaTepianw, BITHOBJIIOBaHI
JDKepela eHeprii, HeTpaulliiHa CHepreTHKa, BOJHEBA CHEPreTHKa, Majia
PO3I0/IiJICHA €HEPreTHKA, CKOJIOTis, EHEPro30epeKCHHS.

Oco0muBoCTI
porpaMu

[linrotroBka  axiBiiB, SAKi  BOJOMIIOTh TaKOK  IHTETPAIBHOIO
KOMIIETEHIII€I0: 3[aTHICTh CaMOCTIIHO CTaBUTH Ta pO3B’SI3yBaTH Ha
IHHOBaIlIfHOMY pIiBHI HayKOBI Ta HAayKOBO-TEXHIYHI 3a/adi B ranysi
NpUKIanHol (I3MKM Ta HaHOMAaTeplaiiB, 30KpeMa HeTpaauLlIHHUX
eHeproTexHojorii Ta ekosorii. Ilil uac HaBYaHHA CTYAEHTH
3HaHOMJISITBCA 3 METOAAMHU IUIAaHYBAaHHS Ta TPOBEINCHHS (Hi3MYHOTO
eKCIIEpUMEHTY, OOpOOKHM pe3yibTaTiB EKCIIEPHUMEHTIB, METOJaMH
MOTJIMOJEHOT0 TEOPEeTUYHOTO ONUCY Ta MOJACNIOBaHHS (PI3UYHMX
00’€KTIB 1 MpOLECIB 3 BUKOPUCTAHHSAM MaTeMaTHYHUX METOJIB Ta
MpOrpaMHUX  TPONAYKTIB, 3acobamu mporpamyBaHHsA. OCBITHBO-
npodeciifHa mporpama nepeBa)kHo y3rojkeHa 3 HoJiIOHUMHU IPOTrpaMaMu
€BPONENCHKUX KpaiH, YOro NMoTpedye puHOK Mpaii YKpaiHu y 3B 3Ky 3
il npuesHanHsM y 2017 p. no MiKHApOJHOrO areHTCTBa 3
BiHOBIMOBaHUX Jkepen eneprii (IRENA).

4 - IlpuaaTHicTh 10 MpaleBJAITYBAHHSA

[IpunatHicTh 10O
npaleBIalTyBaHH

BumyckHUKHM MOKYTh IpAIlOBaTH HAa IEPBUHHMX 110CAaX 32
npodecismu, siki Bu3Ha4YeH1 HarionanpHUM KiacugikatopoM YKpaiHu
(Knacudikarop npodeciit JIK 003:2010):

2111.1 — HaykoBi criBpoOiTHHKH ((hi3HKa, aCTPOHOMIs);

2149.1 — Monoammii HayKoBU# CHIBpOOITHUK (Taly3b 1HXKEHEPHOT
CIpaBH);

2149.2 — Excriept i3 eHepro30epexeHHs Ta eHeproeeKTUBHOCTI;
2310.2 — AcHCTEHT BUIIOTO HABYAILHOTO 3aKJIaYy;

3111 — Texwuik-nabopaHT (XiMiuHi Ta (i3UYHI JOCHTIHKEHHS);

3111 — TexHIK-TEXHOJIOT;

3111 — JlabopaHT (XimiuHi Ta Qi3UYHI TOCITIHKEHHS);
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3113 — daxiBelp 3 CHEPreTHYHOTO MEHEIKMEHTY;

3113 — TexHik 3 ekcITyaTamnii COHTYHUX €HEPreTHYHNX YCTAHOBOK;
3113 — TexHik 3 eKCIUTyaTallii BITPOCHEPTeTHYHUX YCTAHOBOK;

3113 — TexHik 3 ekcruryaTaii 610eHepreTUYHUX YCTaHOBOK;

3113 — daxiBenp 3 eKCIUTyaTallii eIeKTPUYHUX CTAHI[IH, CHEPreTHIHUX
YCTaHOBOK Ta MEPEXK.

Ilonanpine HaBYaHHSA

BumyckHuKE MaloTh MpaBO Ha 3700yTTS OCBITH 3a TpeTiM (ZOKTOp
(dimocodii) piBHEM BHIINOI OCBITH Yy BUIIUX HABYAJIBHHUX 3aKJIaJiax Ta
HAyKOBUX yCTAaHOBaxX B YKpaiHi Ta 3a KOpJJOHOM, Ta MOXYTh Ha0yBaTH
JOIaTKOB1 KBaTi(piKaIlii y CUCTEMI MiCIAIUTIIIOMHOT OCBITH JIOPOCTHX.

5 — BukiaagaHHd Ta OMiHIOBAHHSA

Buxnaganus ta
HaBYaHHS

BuknaganHs B paMKax OCBITHBOI MPOTPaMU € CTYAEHTOLEHTPOBAHUM.
I1ig yac HaBYaHHS CTYAEHTU MOXYTb OOMpaTH cepes 3alpOolOHOBAHUX
BHUOIPKOBUX KYpCiB, CTBOPIOIOYH 1H/AMBITyalbHY OCBITHIO TPACKTOPIIO, a
TaKO’X MOXXYTh YacCTKOBO BIUIMBAaTH Ha 3MICT OOpaHOIro Kypcy uepes
3BOPOTHIM 3B’SA30K 13 BUKIQJaueM Tij dYac HaBuaHHS. [loOakaHHsI
CTY/IEHTIB 3aBX/I1 BPaXOBYIOTHCS 1 B IOJAJIBIIOMY MOXYTh IIPU3BOJAUTH
o0 3MiH y poboumx mporpamax HaB4YalpHUX Kypci. Ilim wdac
HaBYaJbHOI'O  IpPOLECY BHUKOPUCTOBYIOTHCS  JIEKLIi  3arajgbHOro
XapakTepy, JeKIii—CeMiHapu NPOOJIEMHOr0 XapakTepy, MpaKTUUIHI
3aHATTS, J1TAOOpaTOpHi 3aHATTA, IHAMBiAyajdbHa poOoTa Ta poboTa B
MaJMX rpynax, CeMiHapu-AHMCKycli 1 caMocTiiiHa po0OoTa CTYIEHTIB 3
JTepaTypHUMHU JUKEepeTaMHu.

OuiHOBaHHA

OmuiHioBaHHA 3HaHb CTYJEHTIB BiOyBa€eThCs 3a JBOPIBHEBOIO a00
YOTUPHUPIBHEBOIO IIKaJlaMH, B 000X BHMaJKax 3acTocoByeThcs 100-
OanbHa cucteMa oOLiHIOBaHHSA. KOHTponb 3HaHb Ta yMiHb CTY/ECHTIB
3MIACHIOETBCA Yy (OpMI TMOTOYHOTO Ta MiJICYMKOBOIO KOHTPOJIO.
[ToTouHU KOHTPOJb BKJIIOYAE KOHTPOJb 3HAHb, YMiHb Ta HAaBMYOK
CTYJICHTIB Ha JIEKII15IX, Ja00paTOPHUX, MPAKTUYHHUX 3aHATTAX Ta i Yac
BUKOHAHHA 1HIMBIJyalbHUX HaBYAJIbHUX 3aBJaHb Ta KOHTPOJIBHHUX
poOiT. [1inCyMKOBHI KOHTPOJIb MPOBOIUTHCS y POPMI €K3aMEHIB, 3aJTIKIB
Ta 3aXUCTY KBanmidikaiiifHoi poboTu maricTpa.

6 — IIporpamMHi KOMIEeTEHTHOCTI

IaTerpansHa
KOMIIETEHTHICTh

31aTHICTh PO3B’SI3yBaTH CIIELiali30BaHi 3a/1adi B Taly3i NPUKIaaHOL
(di3uku Ta HaHOMATEpialliB, MOB’sA3aHI, 30KpeEMa, 3 JOCIIKCHHIMHU Ta
iHHOBalliIMH B cdepl HETPaTUIiifHOT eHepreTuKu, 1o mepeadadae
3aCBOEHHS B TIPOIIECI HABYAHHS BIMOBITHUX TEOPiH 1 METOMIB (hi3HKH,
MaTeMaTHKH Ta 1HXeHepii.




3aranbHi
kommeTeHTHOCTI (3K)

1. 3paTHicTh 10 aOCTPaKTHOTO Ta CHCTEMHOI'O MHCJICHHS, aHAJI3y Ta
CHHTE3Y.

2. 31aTHICTb 3aCTOCOBYBATH 3HAHHS y MPAKTUYHUX CUTYyAIISIX.

3. HaBuuku BHKOpHCTaHHS I1HQOpPMALIHHUX 1 KOMYHIKAIIHHUX
TEXHOJIOT1H.

3naTHICTh OyTH KPUTHYHUM | CAMOKPUTHYHUM.

31aTHICTh IPUMUMATH OOIPYHTOBAHI PillICHHS.

HaBuuku MixkocoOUCTICHOT B3a€EMO/III.

HaBnuku 3miticHeHHS Oe31e4HO0l AisIbHOCTI.

3aTHICTB OLIIHIOBATH Ta 3a0€3MEeUyBaTH SIKICTh BUKOHYBAHUX POOIT.

. Bu3HauyeHICTh 1 HAIOJIETVIMBICTD OO0 IIOCTABJIEHUX 3aBAaHb 1 B3SITUX
000B’SI3KIB.

10. IIparnenHns no 30epeXeHHS HABKOJUITHLOTO CEPEIOBHUIIA.

11. 3pmarHICTH AIATH COLAIBHO BIANOBIAAILHO TAa CBigoMoO. ['0TOBHICTE
JSITH B HECTAHJAPTHUX CUTYaILlIsIX.

12. 3pmaTHICTH CHUIKYBAaTHCS [EP)KAaBHOIO MOBOIO SIK YCHO, TaK 1
MMCHEMOBO.

13. 3maTHICTH CHIIKYBAaTUCS 1HO3EMHOIO MOBOIO.

14. 3patnicTe peamizyBaTH CBOi mpaBa 1 OOOB’SI3KM fK 4JIEHA
CYCHUIBCTBA, YCBIJOMIIIOBATH I[IHHOCTI TPOMAISHCHKOTO (BIIBHOTO
JEMOKPATUYHOT0) CYCITIIBCTBA Ta HEOOX1HICTh HOT'O CTAJIOrO PO3BUTKY,
BEPXOBEHCTBA MPaBa, IPaB i CBOOO/T JIFOIMHU 1 TPOMAJITHUHA B YKpaiHi.

15. 3parnicTe 30epiraTu Ta NPUMHOXKYBAaTH MOpaibHi, KYJIbTYpHI,
HAYKOBI IIIHHOCTI 1 JIOCATHEHHS CYCIIUJILCTBA HA OCHOBI PO3yMiHHS
1CTOpIi Ta 3aKOHOMIPHOCTEH PO3BUTKY MPEIMETHOI 00J1acTi, 1X MICI y
3arajibHiil cucTemi 3HaHb MPO MPUPOJY 1 CYCHUIBCTBO Ta y PO3BUTKY
CYCHUIBCTBA, TEXHIKM 1 TEXHOJIOTIH, BUKOPUCTOBYBAaTH PI3HI BHIU Ta
(dbopMHu pyXxoBOi aKTUBHOCTI JUIsl aKTUBHOTO BIJIMOYMHKY Ta BEICHHS
3JI0pPOBOT'O CIIOCOOY JKUTTSL.

©ooN oA

CrnenianpHi (paxosi)
komrieTreHTHOCTI (CK)

1. 3HaHHA 1 PO3yMIHHS TEOPETUYHOTO Ta €KCIEPUMEHTAIBHOIO 0a3ucy
CY4acHOi TEOPETUYHOI Ta MPUKIATHOT PI3UKH.

2. 31aTHICTP BHUKOPHUCTOBYBAaTH Ha TMpaKTHIi ©0a30Bi 3HaHHS 3
MaTEeMaTHKU SIK MaTeMaTUYHOro amapary (i3ukd IMpH BHUBYEHHI Ta
JOCTIIKEHH1 (PI3UYHUX SIBUIL 1 TPOLECIB.

3. 3maTHiCTh  mpaloBaTH 13 ~ HAYKOBMM  OOJIQAHAHHAM  Ta
BUMIPIOBAJIbHUMH TIpHIIaZiaMu, OOpOOJIATH Ta aHali3yBaTH pe3yJbTaTH
JIOCJIIIIKEHb.

4. 3naTHICTH BHUKOHYBAaTH 004mCIIIOBaJIbHI €KCIIEPUMEHTH,
BUKOPHUCTOBYBATH YMCENIbHI METOIU [T pO3B’sI3yBaHHs (PI3UUHUX 33734
1 MoJientoBaHHS (iI3MYHUX CUCTEM.

5. 31aTHICT ~ BUKOHYBAaTH  TEOPETHYHI Ta  E€KCIepUMEHTaJIbHI
JOCIIKEHHST aBTOHOMHO Ta y CKJaJli HayKOBOI TPYNH, Ta KepyBaTH
KOJIEKTUBOM Y chepi cBo€l npodeciitHoi AisITbHOCTI.

6. 3maTHICTh mpalOBaTH 3 JUKEpelaMH HaBYaJbHOI Ta HAYKOBOL
1H(popmarii.




7. Po3BuHYTE BITUYTTS OCOOMCTOI BIAMOBITAILHOCTI 3a TIOCTOBIPHICTH
pe3yabTaTiB JOCHIIKEHb Ta JOTPUMAHHS NPUHIUIIB aKaAeMidyHOi
J0OPOYECHOCTI pa3oM 3 MPOoQeCiifHOI0 THYUKICTIO.

8. YcBimomneHHss  npodeciiHUX ~ €TUYHUX  aclekTiB  (Pi3muHuX
JIOCJIIIKEHb.

9. OpieHTanis Ha HaWBUINI HAYKOBI CTaHAApPTU — OOI3ZHAHICTH LIOAO
(GyHIaMEHTAIIbHUX BIJKPUTTIB Ta TEOPiid, SIKI CYTTE€BO BIUIMHYJIN Ha
PO3BHUTOK (hi3MKH Ta IHIIMX MPUPOJTHAYUX HAYK.

10. 3matHiCTh  3M00yBaTH  JOJAATKOBI  KOMIIETEHTHOCTI  4Yepes
BHOIPKOBI CKJIQJIOBI OCBITHBOT ITPOTpaMu, CaMOOCBITY, HepopMallbHY Ta
iH(pOpMaNbHy OCBITY.

7 — IlporpamMHi pe3yJibTaTH HABYAHHA

HopmaruBauii 3micT
M ATOTOBKH
3100yBaviB BUIIO]
OCBITH,
cOpMyYIIbOBAHUI Y
TEpMiHaX Pe3yiIbTaTiB
HaBuanHs (ITPH)

1. 3maTHiCTP NPOJEMOHCTPYBATH 3HAHHS 1 PO3YMIHHS HAYKOBHX 1
MaTeMaTUYHUX TPUHIMIIB, HEOOXITHUX Ui  PO3B’S3yBaHHS
IH)KEHEpHUX 3a/]1a4 Ta BUKOHAHHS JAOCIIIPKEHb B Taly31 TEOPETUYHOI
Ta NPUKJIAAHOI (I3UKHU, AAEPHOI Ta TEPMOSIEPHOT EHEPTEeTHKH, TOLLIO.

2. 31aTHICTh TNPOJEMOHCTPYBATH 3HAHHS CYYaCHOIO CTaHy CIIpasB,
TEHJEHIIl PO3BUTKY, HaWOUIBII BaXJIUBI pPO3POOKH Ta HOBITHI
TEXHOJIOTI1 B TaTy31 TEOPETUYHOI Ta MPHUKIATHOI (i3UKH, SAECPHOI Ta
TEPMOSIJIEPHOT €HEPTreTUKH, TOLIO.

3. 31aTHICTh NPOJEMOHCTPYBaTH TOITIMOJEHI 3HAaHHS Yy BUOpaHiii
crieniangizanii.

4. 31aTHICTh MPOJIEMOHCTPYBATH PO3YMIHHS BITUBY TEXHIYHUX PIlLIEHb
B CYCHUJIBHOMY, €KOHOMIYHOMY, COIL[aJIbLHOMY 1 €KOJIOTTYHOMY
KOHTEKCTI.

5. BmiTu BuOMpaTH MeToAM 1 MOJEIIOBATH SBHILA Ta IPOLECH B
JUHAMIYHUX CUCTEMAaX, a TAKOX aHAII3yBaTH OTPUMaHI pe3yabTaTH.

6. BmiTu camocCTiifHO mJIaHyBaTM Ta BHUKOHYBaTH €KCIIEPHUMEHTH,
OLIIHIOBATH OTPUMAaHIi pe3ysIbTaTH.

7. BmiTu 3actocoByBaTH iH(OpMaliifHO-KOMYHIKAIii{HI TEXHOJOTIi Ta
HAaBUKW TIPOTPAMyBaHHS JJISl PO3B’S3aHHS THIIOBUX 1H)XKEHEPHUX
3aBJlaHb.

8. BmiTu 3acTocoByBaTM OTpHMaHI 3HAHHSA M NPaKTUYHI HaBHYKH,
aJIanTyBaTH PE3yJbTaTH HAYKOBHX JOCITIJKCHb ITiJ] 9aC CTBOPCHHS
HOBOIO Ta eKCIUTyaTalli I1CHYIOUOTO eJIEKTPOCHEPIeTUYHOrO,
€JIEKTPOTEXHIYHOTO YCTaTKyBaHHS Ta HOTO CKJIQJOBUX.

9. BMmiTu 3acTOCOBYBATH 3HAHHS 1 PO3YMIHHS Ui PO3B’A3YBaHHS 33124
CHUHTE3y Ta aHalli3y €JIEMEHTIB Ta CHUCTEM, XapaKTepHUX OOpaHiil
crerjamizanii.

10. BmiTH 37iiicHIOBaTH MOIIYK, aHANi3yBaTH 1 KPUTHYHO OIIHIOBATH
iH(poOpMallio 3 pi3HUX JPKEpe.

11. BmiTi epeKTHBHO TpaIfOBaTH SK 1HAWBIAYyaJIbHO, TaK 1 y CKJIAmIl
KOMaHI!.




12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

BwmiTu moenHyBaTH TEOPitoO 1 MPAKTUKY, & TAKOXK MPUHAMATH PIITICHHS
Ta BHUPOOJIATH CTpPATETil0 MISUTBHOCTI IS BHUPINICHHS 3aBJIaHb
crieriamizamii 3 ypaxyBaHHSM 3arajibHOJIIOJICBKHX I[IHHOCTEH,
CYCITUIBHUX, JIEP’)KaBHUX T4 BUPOOHUYHX 1HTEPECIB.

BwmiTu caMOCTiiiHO BUKOHYBAaTH €KCIIEPUMEHTAJIbHI JIOCITIPKCHHS Ta
3aCTOCOBYBATH JIOCIITHUIIHKI HABHYKH 32 MPOQECIHHOI0 TEMATHKOIO.
BMiTH  KpUTHYHO  MpoaHaNi3yBaTH  OCHOBHI  IOKAa3HHUKH
(YHKIIIOHYBaHHSI CHCTEMH Ta OIIHMTH BHUKOPWUCTaHI TEXHIYHI
pileHHs Ta 00Ja HAHHS.

Bwmiti 3acTOCOBYBaTH CUCTEMHMH MIiNXid, 1HTETPYIOYM 3HAHHS 3
IHIIMX AWCIUIUIIH Ta BPaXOBYIOYM HETEXHIYHI aCMEKTH, Mij 4ac
pO3B’sI3aHHS  IH)KGHEPHUX 3amad  oOpaHoi cremiamizamii  Ta
MIPOBEICHHS IOCIIIKEHb.

Bmitn  aprymentyBatm  BHOIp = METOAIB  PO3B’S3yBaHHS
creniaxi3oBaHol 3a1a4i, KPUTHYHO OLIIHIOBATH OTPUMaHI pe3yJIbTaTH
Ta 3aXUIIATH TPUHHATI PIILICHHS.

BwmiTu eeKTUBHO CHIIKYBAaTUCh HA MPOQECITHOMY Ta COLIaTbHOMY
piBHSX, BKIIIOYAIOYM YCHY Ta NMHUCHMOBY KOMYHIKAI[IIO 1HO3EMHOIO
MOBOIO.

Bwmitu mpenctaBiasTH Ta OOrOBOpIOBATH OTPUMAaHI pe3yabTaTH Ta
3nilicHIOBaTH TpaHcdep HAOyTUX 3HAHb.

3/1aTHICTh QIaNTyBaTHCh O HOBUX YMOB Ta CAMOCTIMHO NpUKAMATH
pimieHHs.

3MaTHICTh YCBIJOMITIOBAaTH HEOOXiAHICTb HABYaHHS BIPOJIOBXK
YChOTO JKUTTS 3 METOI MOTIuOIeHHs HAOyTHX Ta 3100YyTTS HOBHX
(haxoBUX 3HAHB.

3/1aTHICTh BIJANOBIAAJBHO CTABUTUCH 1O BUKOHYBaHOi poOOTH Ta
JocATaTH TOCTaBIEHOI METH 3 JOTPUMAHHSIM BUMOT MPOQeciifHOi
eTHKHU.

3/1aTHICTh JEMOHCTPYBAaTH PpO3YMIHHS 3acajJ OXOPOHHM Ipalll,
€JIEKTpOOEe3NeKH Ta iX 3aCTOCYBaHHS.

8 - PecypcHe 3a0e3neueHHs peajizamii mporpamMu

Crneuundiuni
XapaKTEPUCTHKU
KaJI[pOBOTO
3a0e3MneUeHHS

VY BUKJIaJaHHI HABYAJIBHUX IUCIHMILUIIH HOPMAaTHBHOI YaCTHHH 3MICTY
HaBYaHHS OepyTh y4acTb JOKTOPH HayK, MpodecopH, KaHAUAATH HaYK,
JOLIeHTH, GaxiBIi AaHOl Tamy3l 3HaHb, SKI MalTh TEBHHHA CTax
MPaKTUYHOI, HAYKOBOI Ta MeAaroriyHoi poOOTH. Yci BHKIagadi MaroTh
HAayKOBUH CTYMiHb Ta BYEHE 3BaHHsA, LIO BIJANOBIJTA€ OCHOBHOMY
podiTI0 TUCIUTUTIHHA, IO BUKJIAIA€THCS, MAIOTh MIATBEPKEHUN PIBEHb
HAyKOBOi Ta mpogeciiiHOi aKTUBHOCTI 1 KOXKHI II’ITh POKIB MPOXOJSATh
nigBuiieHHs kBanidikamii. lo po6oyoi rpynu BXoIATh NMpPEACTaBHUKU
poOOTOIABIIIB.
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Crnerudiuni
XapaKTePUCTUKU
MaTepiaiabHO-
TEXHIYHOTO
3a0e3IeueHHs

HasBHICTh ekcriepuMeHTanbHOI 0a3u A J1abopaTOPHUX IOCIHIKEHb,
TEXHIYHOTO HA0OpYy IHCTPYMEHTIB, MpPUJIAiB, CTEHAIB, 32 JOIOMOTOO
SIKUX 3a0€3IeuyeThCsl HaJlaHHS KOMIIETEHINN y cdepl HeTpaauIiiHoi
EHEepreTHKU (COHSYHI (OoTOrambBaHIYHI MOIYIi, IHBEPTOp, aHAII3aTOP
CHEKTPY, TEIUIOBI30p, iIH(PpauepBOHUI IPOMETP, TECTEP HAMPYKEHOCTI
€JIEKTPOMArHiTHOIO TMOJsl, MarHiTOMETp-TecIaMeTp, JI03UMETP-
pamioMeTp, TeHepaTop  CHTHAJIB, JDKepeno  iH(GpayepBOHOTO
BUIIPOMIHIOBAHHS, ocmmiorpad, MiIiKpOCKOm, IM(poBa Kamepa s
Mikpockony, 3D npuHTepH U IpYKYBaHHS 10JaTKOBOTO HABYAJIHHOTO
oOJalHaHHS, CTEHJ 3 OJHOJAPOTOBOTO TEPEIaBaHHS EICKTPUYHOI
€Heprii, CTeH] U JOCIKEHHSI COHTYHUX (POTOCIEKTPUIHUX MOJTYJIIB,
Gi3MYHMI MaKeT CHUCTEeMH EHEepronepeTrBOpeHHs, Toimio). CrymeHTam
JOCTYITHI HaBYaIbHI ayauTopii, nabopaTopii, KOMIT'IOTepHi KiacH,
T'YPTOKUTOK, TYHKTH Xap4dyBaHHS, TOYKH OE3POTOBOrO JOCTYILY JIO
IHTEepHEeT, CIIOPT3aJIH, TOLIO.

Crertigiuni
XapaKTePUCTUKU
iHpopMariiHoro Ta
HaBYAIILHO-
METOMYHOTO
3a0e3meyeHHs

Y  posnopsypkeHHI CTyneHTiB € odimiifHi  caiiTh  XapKiBCbKOTO
HarioHaneHoro yHiBepcutery imeni B. H. Kapasina (karazin.ua),
HaBYaJIbHO-HAYKOBOI'O IHCTUTYTY KOMII IOTEpHOI (i3UKU Ta EHEPreTUKU
(physics-energy.karazin.ua), mo MicTsITh iH(GOpPMALiIO PO HABYAIBHY,
HAayKOBY 1 BHUXOBHY [isUIbHICTh, CTPYKTYpHI MiIpO3JLTIH, MpaBuia
npuiioMy, KOHTaKTHY iH(popmanito. HeoOMexennii JOCTym 10 iHTEpHET,
npykoBani (bounu HHB XHY im. B. H. Kapasina, peno3utapiii, BnacHi
610:mi0TeKN HaBYATBHUX JabopaTopiii) Ta [nTepHeT-mKepena indopMmariii
(y T.u. Uentpy enexrponHoro HaByaHHd XHY); HaBuanbHi 1 pobodi
IJIaHW, OCBITHI Iporpamu, pobodi mporpamMu AMCLUMIUIIH 1 HPAKTHK,
HaBYAJIbHO-METOJIMYHI ~ KOMIUIEKCH JUCIHMIUIIH, 10 BKJIIOYAIOTh
JeKUIMHUNA  Marepiay, 3aBAaHHS MPAKTUYHUX PpoOIT, TMHUTaHHSA
CEeMIHApChbKMX 3aHATh, 3aBJaHHSA CaMOCTIHHOI poOOTH, NHTaHHS,
3aBIaHHS Ui TIOTOYHOTO Ta IIiJICYMKOBOTO KOHTPOIIIO; aBTOPCHKI
PO3poOKHU PO ecOoPChKO-BUKIAIAIBKOTO CKIATY.

9 - AkageMiuHa MOOLJIBHICTH

Harmonanbua
KpeIuTHa
MOOUJIBHICTH

Ha ocHOBi ABOCTOPOHHIX JOrOBOPiB MK XapKiBCbKUM HaI[lOHAIBHUM
yHiBepcuteroM imeHi B.H. Kapasina Ta iHmMMH yHIBepcUTETaMU
Ykpainu.

MixunapoaHa
KpeAUTHA
MOOITBHICTE

VY pamkax MDKHapOIHHX JOCHTITHWIBKAX Ta HABYAJIBHHUX IIPOTPaM,
30kpema, mporpam €C Epasmyct Ta ['opuzont2020, Ha OCHOBI
JBOCTOPOHHIX ~ JOTOBOpiB  MiX  XapKiBCBKMM  HaI[lOHAIbHUM
yHiBepcuteroM iMeHi B.H. Kapa3zina Ta HaBuanbHUMHU 3aKi1ajaMu KpaiH-
MapTHEPIB.

HaBuanus iHO3eMHUX
3100yBadiB BUIIO1
OCBITH

MosxuBe, Tmicisi BUBYEHHS 1HO3EMHHMH 37100yBadyaMu  Kypcy
YKpaiHChKOi, aHIIHCHKOT MOB.
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2. TlepeJjiik KOMIIOHEHT OCBITHbO-NIpodeciiinol

Ta IX JIOTiYHA MOCJIIIOBHICTH

2.1. lepenik komnoneHT Ol

Kon u/n | KommoHeHTH OCBITHROI MporpaMu (HaBYaIbHI Kinbkicts dopma
TUCIUIUTIHU, KyPCOBI MPOEKTH (poOOTH), KpEANTIB iJICYMKOBOTO
NpPaKTUKH, KBamidikaiiiftna podoTa) KOHTPOJIIO
1 2 3 4
O060B’sa13x0B1 koMnoHeHTH OI1
OK'1 I'mo6anbHi mpobieMu Cy4acHOCTI 3 3aIIiK
OK 2 | IIpuknamHi po3aiid MAaTEMAaTHKH 5 CK3aMCH
OK 3 CrieniaabHi po3Iiin MaTeMaTHYHOT (Pi3UKH 5 CK3aMCH
OK 4 HOBiTHf{ HETpauIliiHa CHepTreTHKa Ta 1i 4 3aITiK
IMOTEHIliaI

OK 5 Hanodizuka Ta HaHOMaTEpiamu 6 CK3aMCH
OK 6 CratuctnuHa MexaHika Ta ¢i3uuHa KiHeTHKa 6 371K
OK 7 | CoHs4na eHEpreTuKa Ta €HepreTHKa Hajap 3emii 6 CK3aMCH
OK 8 | BupoOHuya npakTuka 15 3alliK
OK 9 | [lepennuniaomMHa npakTHKA 9 3aJ1iK

OK 10 | ITizroroska kBamidikaniiinoi po6otu Marictpa 6 MyOTidHUH 3aXHUCT

3arajabHuid 00cAr 000B’A3KOBUX JAMCIMILIIH 65

Buo6ipkoBi komnonenTn OIT*

BubipkoBuii 610k 2

CrenianpHi Kypeu ¢axoBoro cupsamyBanss "[IpukinagHa ¢i3uka HeTpaauiiHOi eHepreTuku"
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BK'1

KoHcTpykitiiiHi MaTepiaay HeTpaauIinHOT
SHEePTreTHKHU Ta TEXHOJIOTI] IX CTBOpEHHS /
DyHKITIOHATBHI MaTepiak HETPATUIIHHOT
enepreruku / [Ipuctpoi HeTpauiitHo1
E€HEPreTHUKH Ta IX eKCIUTyaTalliiHi
XapaKTePUCTHKU

3aIIK

BK 2

CipxoBoHeBi mkepena YopHoro mops /
CipKOBOJHEB1 TEXHOJIOTIT Ta KOMILIEKCHE
BUJIYYCHHS €HEprii YOPHOMOPCHKOTO PETiOHY

€K3aMCH

BK 3

Marepianu Ta TEXHOJIOTI] COHSIYHOI €HepreTUKU
/ Metoau BUpOOJICHHS, aKyMYJIFOBaHHS 1
TPAHCHIOPTYBAHHS OTPUMAHOI 3 HETPAIULIIHUX
JDKEpeT eJeKTPUIHOT eHeprii

3aITK

BK 4

Exomoris HeTpaquIiiHux JKepern eHeprii /
®di3uyHa ekonoris

3K

BK'5

Pagioekosorist B HeTpaIuIiifHIl eHepTreTHI /
3MiHa BJIACTUBOCTEH MaTepialiB i
orpoMmiHeHHsM / Paniariitna 6e3nexa
HETPaJUIiHHIX EHEePreTHYHNX TEXHOJIOT 1

CK3aMCH

BK 6

CyuacHuii CTaH BYIJIEIbBOIHEBUX TEXHOJIOTIH /
Tpanuiiiini Ta HOBITHI BYIJIELIbBOHEB]
TEXHOJIOT11 B TTOPIBHSHI 3 HETPATUIIHHUMHU
JDKepelaMu eHeprii

3aTIK

3araabHuii 00csr BUOIpKOBHX 1M CHMILIIH

25

3ATAJIbHUM OBCAT OCBITHbOI [TIPOI'PAMUA

90

2.2. CtpykTypHo-noriyda cxema OII

Cemectp OCBITHI KOMIIOHEHTH
1 OK2,0K 3,0K4,BK 1,BK2,BK 3, BK 4
2 OK 1,0K5,0K 6,0K 7, BK 5, BK 6
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1 cemecTp 2 cemecTp 3 cemecTp
oKz OKA1
BupofHu4a
NpaxkTiKa
OK3 OK&
OK 4 OK &
MepepounnomHa
npaKkTuKa
oKT
BK 1
MigroToBKa
KEaNMDiKaLiAHo!
pofoTH MaricTpa
BK 2 BK 5
EBK 3 BK &
EK 4

3. @®opma arecTauii 3100yBa4iB BUIOi OCBiTH

Artecrartiss 3100yBauiB BHIOi OCBITH 3IIMCHIOETBCS y (hopMi IMyOITIUHOTO 3aXUCTY
KBasTi(piKaiitHOl (JUIJIOMHOI) poOOTH Ta 3aBEPIIYETHCS BUJAYEIO JTOKYMEHTY BCTaHOBJIEHOTO
3pa3ka Mpo MNPHUCYMKEHHS HOMy CTyNeHs MaricTpa i3 NPHCBOEHHSIM KBauidikamii: marictp
NpUKIaIHOI (PI3UKK Ta HAHOMAaTepiajiB, MpUKIagHa (Pi3uKa HETPAUIIHHOI EHEPTreTHKH.

Kgamnidixkariitna (aumnaoMHa) podoTa MaricTpa € 3aBepIieHor0 po3po0KOIo, 10 BiToOpaxae
IHTerpaNbHy KOMIIETEHTHICTh ii aBTopa. Y KBadidikamiiHiii poOOTI MOBHHHI OYTH BUKIIAIEHI
pe3yibTaTH  EKCHEpUMEHTAJIbHUX Ta/alo0 TEOPEeTHMYHHX  JOCHIJKeHb, MPOBENEHUX 13
3aCTOCYBAaHHSIM IIOJIOKEHb 1 METOMAIB (PI3UKH, CIPSIMOBAHMX Ha PO3B’A3aHHS KOHKPETHOTO
HAYKOBOTO 3aBJIaHHS, 1110 XapaKTePU3YEThCs KOMIUIEKCHICTIO Ta HEBU3HAYEHICTIO YMOB.

Ksanigikariiitna po6boTa Mae OyTH nepeBipeHa Ha IJariar.

Kgamigikariitna po6ota Mae OyTu po3millieHa Ha CaiTi 3aKJaay BUIOi OCBITH.
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4., Marpuus BiinoBiTHOCTI MPOrpaMHHUX KOMIIETEHTHOCTEH
KOMIIOHEHTAMH OCBITHBLOI MPOrpamMu

— ™ N < " o ~ 00 o <

s | 8| 8| 8|8 | 8| 38| 8|8 =
3K 1. * * * * * * * * *
3K 2. * * * * * * *
3K 3. * * * * * * * * *
3K 4. * * * * *
3KS. * * * * * * * * * *
3K 6. * * * *
3K 7. * *
3K 8. * * * * * * *
3K 9. * * * * * * * * *
3K 10. * * * * * * *
3K 11. * * * * * *
3K 12. * * * * * * * * * *
3K 13. * * * * * * * * *
3K 14. * * * *
3K 15. * * * * * *
CK 1. * * * * * * *
CK2. * * * * * * *
CK 3. * * *
CK 4. * * *
CKs. * * *
CKé6. * * * * * * * * *
CK7. * * * * * * * * *
CK 8. * * * * * * *
CK9. * * * * * * * *
CK 10. * * * * * * *
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5. Marpuus 3ab6e3neuenHsi nporpaMHux pe3yabratiB HaBuyanHs (ITPII) BixnoBinnumu
KOMIIOHEHTAMH OCBITHBLOI POrpamMu

— ~ en < v © o~ 0 o =
< < < < < < < X X «
O ®) ®) o o o ®) ®) ®) S
ITPH 1 * * * * * * *
ITPH 2 * * * * * *
ITPH 3 * * * * * * * *
I1PH 4 * * * * * *
ITPH 5 * * * * *
ITPH 6 * *
ITPH 7 * * * *
IIPH 8 - * -
ITPH 9 * * * * *
ITPH 10 * * * * * *
ITPH 11 * * *
ITPH 12 * * * *
ITPH 13 * *
ITPH 14 * * * *
ITPH 15 * * * * * * *
ITPH 16 * * * * * *
[PH 17 - * - - -
ITPH 18 * * * * * *
ITPH 19 * * * *
ITPH 20 * * * * * * *
ITPH 21 * * * * *
I1PH 22 - - . -
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