MIHICTEPCTBO OCBITH I HAYKH YKPAIHHU
JNIEP’)KABHHMI BULLIUII HABUAJIBHUM 3AKJIA
«YKropoacbKHii HalioHAJbHUH YHIBEPCHTET

3ATBEPJKEHO
ITpoTokoa Byenoi paau
JBH3 «¥Yxkropoacbkui
HalioHAJbLHUHA YHiBepCHTET»

30,00, 2025 p. No__ 7

OCBITHBO-ITIPO®ECIMHA MTPOTPAMA

« Mpuknaana ¢pizuka Ta HaHOMAaTEPIAIH»
apyroro (MaricrepcbKoro) piBHsi BUILOI OCBITH
3a cneniaabhicTio E6 Ilpukaaana ¢izuka Ta HaHOMaTepiaJu
raay3i 3Hanb E [Ipupoannyi Hayku, MaTeMaTHKA Ta CTATHCTHKA

kBaJidikauis: maricrp npukiaaHoi Gpi3HKH Ta HAaHOMaTepiaJiB

YBEJAEHO B I110

Haka3 pexTopa

JABH3 «Yxropoacbkuii
HalioHaJIbHUI yHiBepcHTET»

10, 06, 2025 p. Ne3ss/0/-0p

Yxropon - 2025



APKYHI NOT'O’KEHHA
OcBiTHbO-podeciiinoi nporpamu
«IIpukaaana ¢pizuka Ta HAaHOMaTepiaJan»

1. PexTop / ~Bonogumup CMOJIAHKA
30, D&,

2. F'apaHT OCBITHBO-TIPOMEESHATO1 IPOrpaMu % Bacuns ®EJIEJIELL

2YO% 2025 p.

)
3. B.o. nekana ¢izuunoro QaxkyabTeTy 0/@5/ Bonoaumup JIA3YP
R A 2025 p. "

4. KepiBHUK poOoU0i rpynu /Jé Bacuns ©®EJIEJIEIL

2¥ef 2025 p.

5. HayanbHHK HaBYaJIbHOI YaCTHHHU %wc/ Anatomniit [IITUMAK
AT O¢ 2025 p.




HEPE/IMOBA

OcsiTHbo-TIpodeciitHa nporpama «llpukimagHa ¢izuka Ta HaHOMATEpiaan»
MIJTOTOBKM 37100yBadiB BUIIOi OCBITH Ha JApyromy (MaricTepchbKOMY) PiBHI BHIIO1
OCBITH po3po0seHa 3riHO 3 BUMoramu 3akoHy Ykpainu «IIpo Bumry ocBiTy» 3a
cnetianbHicTIO E6 [Ipukimaana ¢i3uka Ta HaHOMaTepiaau Tranysi 3HaHb E

[Iporpama BiamoBigae Apyromy (MaricTeépCbkoMy) PIBHIO BHIIOi OCBITH Ta
ChOMOMY KBaumidikariitHoMy piBHIO 3a HarioHaIbHOIO paMKOFO KBasTi(piKaIlii.

IIporpamy po3po6.ieH0 po6040I0 TPYIOI0 Y CKJIAI:

1.®enenemr Bacunp IBaHOBHY, KaHauaaT (i3. — MaT. HayK, JOLEHT Kadeapu
MPUKIAAHOI (PI3UKH 1 KBAHTOBOI €JIEKTPOHIKH, (KEPIBHUK poO0OYOi rpyIn);

2. binannu Bitamiit CtenmanoBuy, kauauaat $i3. — MaT. HayK, JOLEHT Kadeapu
NpUKIAAHOI (Di3UK, 3aBiAyBayd Kaeapu MpUKIaAHOI (PI3UKH 1 KBAHTOBOI €JIEKTPOHIKH;

3.HebGona IBan IBanoBuu, noktop i3. — MaT. Hayk, npodecop kKaderpu
MPUKIIAAHOI (PI3UKH 1 KBAHTOBO1 €JIEKTPOHIKH,

4. CycnikoB Jleonin MuxaiinoBud, 10KTop ¢i3. —MaT. HayK, mpodecop kadenpu
MPUKIAAHOI (PI3UKH 1 KBAHTOBO1 €JIEKTPOHIKH |

5. Ilonm Muxaitno MuxainoBuy, KaHauaar (piz. — Mart. HaykK, JIOIEHT Kadeapu
MPUKIAAHOI (PI3UKH 1 KBAHTOBO1 €JIEKTPOHIKH;

6. IBansic Onecs BonogumupiBHa, mpoBinHuii (axiBels kadenpu mpuKIaaHOL
¢13ukud. CycnikoB Jleonin MuxaitnoBuu, noktop (pi3. — Mar. Hayk, mpodecop
Kadeapu NpUKIaaHO1 (DI3UKHU 1 KBAHTOBOI €JIEKTPOHIKH ;.

/. lllumon €Bren MupocnaBoBud, 3100yBay Ipyroro (MariCTepcbKoro) piBHs
BUIIOI OCBITH crieniaibHOCTI E6 «Ilpukiianna dizrka Ta HaHOMAaTepiaim.

BpaxoBaHo BIATYKM Ta TMPOIMO3HINI MO0 BBEACHHS B [III0 OCBITHBO -
npodeciitnoi mporpamu 105 «IIpuxnanna ¢izuka Ta HAHOMaTEPiAT:

— Tucturyt enekrponnoi ¢izuku HAH Ykpainu;

— IHcturyT Qi3uku HaniBnpoBigHUKIB iM. B.€. JlamkapsoBa HAH VYkpainu;

— IucturyT npobniem peectpaii iHpopmaiii HAH Ykpainu;

— ToBapuctBo 3 obomexeHow BignmoBiganbHICTIO «J[kei0in Cpopkit FOkpeitn
JlimiTeny;

— JlepxaBHa ekojoriyHa THCIIEKIIis B 3aKapmaTchKid 00J1acTi;

— baceitHoBe ynpaBiiHHA BOJHUX pecypciB piuku Tuca;

— Crynenrtcbke camoBpsiayBanHs ¢izuunoro ¢akynsrety JABH3 « YxHY»;

— Tocnomapceke  TOBapuctBO 'y  (QopMi  TOBapucTBa 3  OOMEKEHOIO
BIJIMOBIATBHICTIO 3aBO «DnexcTponikc T30B»;

— 3akapnarcbkuii oonacHui LleHTp 3 rizjpomMeTeopoiorii.



1. IIpogdiab ocBITHLOI MpOrpamMu
Ilpukaaana ¢gizuka Ta HaHoMaTepiaan”
Cuneniaabnocti E6 Ilpukiaagna ¢iznka Ta HaHoMaTepiaau

1. 3aranbHa iHdopmanis

IloBHa Ha3Ba BHIIOIO
HABYAJIbHOI'0 3aKJIAAY

Ta CTPYKTYPHOTO
nigpo3ainy

JepxaBHuii BUIIUI HaBYAJIbHUN 3aKJiajg
«YKropoJChbKU HaI[IOHAJbHUI YHIBEPCUTET.
®diznyHmii PaKyabTeT

Kadenpa npuknaanoi ¢pizuku

Crtyninb BUIIOi OCBITH Ta
Ha3Ba KBaji(ikamii
MOBOI0 OPHTiHAJIa

Marictp
Marictp npukiagHoi Gpi3uKu Ta HaHOMAaTepiajiB

Odiniitna Ha3Ba
ocBiTHBOI IIporpamu

[Ipuknagna ¢i3uka Ta HAaHOMaTEpialn

Tun aumiaomy Tta o0cHr
OCBITHBOI IPOrpaMu

Jurnom Mmarictpa, oquanunuit, 90 kpeautis EKTC,

Po3paxynkoBuidi  CTpPOK
BUKOHAHHA OCBITHbLOI
nporpamu

1.5 poku

®opma 3100yTTH OCBITH

JlenHna

HasiBHicTh akpeauTamii

HamionaneHe areHTCTBO 3a0€3I€YEeHHS SKOCTI1
BUIIIOI OCBITH YKpaiHH

Ceprudikat npo akpeutariiro Ne 6210

Tepwmin nii ceprudikary:01.07. 2029

PiBennb / uukia

HamionansHa pamka kBamidikamii Ykpainu — 7
PIBEHb,

FQ-EHEA — npyruii uk,

EQF-LLL — 7 piBeHs.

IlepenymoBu HasBnicTs mepimioro 6akanaBpChbKOro piBHS BHUIIOT
OCBITH.
YMoBM  BCcTynmy BH3HayarThca  «lIpaBunamn
npuiioMy A0 YXKTropoJICbKOTO HAIlOHAJTEHOTO
YHIBEPCUTETY».

MoBa BUKJIa/IaHHA YKkpaiHcbKa

Tepmin gii  ocBiTHBOI | /[0 yeprosoro neperisny.

nporpamMu

InTepuer - aapeca

nocriiinoro po3mimenns | http://www.uzhnu.edu.ua/uk/infocentre/15068

onucy OCBITHBOIL

NporpamMu

2. MeTa 0CBIiTHBOI MpOrpamMu

[TlinroroBka (haxiBiiB IS TOTIUOJEHUX AOCHIHKEHb (I3UYHUX OO0 €KTIB 1
cucteM, (i3MYHUX MPOLECIB 1 ABUIL, TEXHOJOTIYHUX TMPOIECIB 1 pO3pOOKH Ha
1HHOBAI[IITHOMY PiBHI (DI3MYHMX OCHOB CTBOPEHHS HOBUX IPUJIAJIB, alapaTypH,
oOJiaiHaHHS, MaTepiaiiB, pEeYOBUHHU, TEXHOJIOTIH.

3. XapakTepucTHKA OCBITHBLOI IPOrpaMu




00J1acTH
3HaHb,

IIpeamerna
(ranysnb
crneniajbHICTD,
cremiajgizamisa
HasIBHOCTI))

(3a

E Ilpupoanuyi HayKH,

E6 Ilpuknanna ¢izuka Ta HAHOMAaTepiaIn
0O608’s13k0B1 kKomnoHeHTH OIl — 67 kpenutie EKTC
— 74,4% Bix 3araapHor0 00CsTy OIN.

Bubipkosi komnonentu OIl — 23 kpenutu €EKTC —
25,6% Bij 3araapHoro oocsry OIl.

OpienTanis OCBITHBOI

NporpamMu

OcaiTHBO-TIpOEcCiiiHa MporpamMa Opi€HTOBaHA Ha
3100YTTs CTy/IeHTaMu NMPOQeciiiHNX 3HaHb, YMIHb,
HAaBUYOK Ta IHIIMX KOMIIETEHTHOCTEH y cdepi
npukiagHoi  (i3ukM Ta HaHOMATepiamiB IS
YCHIIIHOTO 3A1MCHEHHS HAyKOBOI Ta MpogeciiiHoi
nisipHOCTL.  [lpodpeciiina  crpsMOBaHICTh -
po3poOKa Ta 3acTOCyBaHHS (PI3UYHUX METO/IIB
TOCIIKEHHSA Gbi3uyHO1 MIpUPOIU SIBUII]
HaBKOJIMIIHBOTO CBITY, BJIACTUBOCTEH pPEYOBUH
PI3HOTO arperatHoro CTaHy, TEOPETUYHUN OIMC
BJIACTUBOCTEH Ta MpPOIECIB, IO BiAOYBAIOTHCSA Yy
pedoBHHAX, TOOY0BA a/IEKBAaTHUX MOJENEH A ixX
ONHCY, IPOTHO3YBaHHA  MOBEMIHKM  PI3HHUX
(G13M4HUX 00’ €KTIB.

OcHoBHUI (poxyc
OCBITHBOI MpOrpamMm Ta
creuiasizamii

OcHoBHUI (DOKYC mporpamMu 30CEPEIKCHHUN Ha
BHUBUYEHHI PO3JUTIB 1 HaNpPSMKIB Cy4yacHO! (P13UKH,
IHIIMX ~ HAYKOBO-TEXHIYHUX  AUCIUIUIH, IO
CTaBJISITh 32 METY PO3B'sa3aHHs (DI3UYHUX MPoOIEM
JUTSI IPAKTUYHUX 3aCTOCYBaHb, 30KpeMa B 00J1acTi
HAyKOMICTKMX  TEXHOJOTIHd,  HaHOMAaTeplamiB,
PO3pOOKH HA IHHOBAIITHOMY PiBHI (DI3UYHIX OCHOB
CTBOPEHHS ~ HOBUX  TMpWJIAAIB,  amapaTypu,
o0J1alHaHHS, MaTepiaIiB, pEYOBUHU, TEXHOJIOTIH.

Oco0siuBOCTI MporpamMu

[Iporpama mnependayae MiATOTOBKY 3700yBadiB
BUIIIOI OCBITH, SIK1 BOJIOZIIOTh (PyHIaMEHTATbHUMHU
3HAHHSAMU B 00JIaCTI MPUKIAIHOT (I3UKH Ta
HaHOMaTepiaiB, HAOYTTS HUMHU YMiHb, HABUYOK Ta
1HIINIX KOMIICTEHTHOCTEH, JIOCTaTHIX IS
pO3B’si3aHHS  KOMIUIGKCHHUX  HAyKOBHUX  Ta
MPUKJITHUX MTPOOJIEM Yy Taly31 MPUKIAIHOT (H13UKU
Ta HaHOMaTrepiamiB, 3IHWCHEHHS TMpodeciitHoi
TISTIBHOCTI Ha IPOMMCIIOBUX IAIPHUEMCTBAX 1 B

rajy3eBUX HAyKOBO-JOCHIAHMX YCTaHOBaX, B
1H(pOopMaLIHHO-aHATITHYHUX BIJI1IIaX
H1AIPUEMCTB BUPOOHUYOTO CEKTOpY, B
7a00paTopisgx  €KOJIOTIYHOTO Ta  TEXHIYHOIO

KOHTPOJII0, HAYKOBO-JOCHIIHUX 1HcTUTyTax HAH
VYkpainu, yuboBux 3aknanax MOH Ykpainu.




3aCBOEHHS TIporpaMu  3a0e3leduye  MiAroTOBKY
MaricTpiB Ui TMOJAJBIIOIO0 HABYaHHS 3a TPETIM
(OCBITHBO-HAYKOBHM) PIBHEM BHUIIO] OCBITH.

4. IlpuaaTHICTL BUIIYCKHUKIB 10 MPAaleBJIAMITYBAHHS TA MOAAJIbLILOTO

HaBYaHHA

IpunatHicTh
NpaneBJIAIITYBAHHS

a0

0O06’extu mpoeciitHoi MIATFHOCTI BUITYCKHUKA!
— BUIIl HAaBYAJIbHI 3akiaau  (yHIBEPCUTETH,
THCTUTYTH, KOJIE/IXK1);

— HAyKOBO-IOCITiTHI IHCTUTYTH, LEHTpPH,
nabopaTopii;

— IIPOMHCJIIOBI i IPHEMCTBA rajxy3eBoi
IPUHAJICIKHOCTI.

daxiBelb JaHOI CMEIiaJbHOCTI 31aTeH BUKOHYBAaTH
npodeciiiHy poboTy 3a Kojaamu Kiacudikaropa
npodeciit JIK 003:2010:

21111 - HaykoBi cmiBpoOiTHUKH  ((i3UKa,
aCTpOHOMIs);

2143.1 HaykoBi ciiBpoOITHUKH (€JIEKTPOTEXHIKA);
31-Texwniuni (haxiBill B raxy3i MPUKIAIHAX HAYK Ta
TEXHIKH.

311 TexniuHi ¢axiBii B raixy3i Gpi3MIHNX HAYK Ta
TEXHIKH.

3111 JlaGopanTn Ta TEXHIKM, TOB'A3aHI 3
XIMIYHAMH Ta (HI3UIHAMH TOCTIHKEHHIMHU.

3113 TexniuHi QaxiBIll — IEKTPUKH.

3114 Texuiuni (axiBIl B Taiy3l €JIEKTPOHIKH Ta
TEJIECKOMYHIKaIIii.

3115 Texniuni ¢axiBii — MEXaHIKH.

3119 Iumn Ttexniuni (axiBii B raity3i (Qi3MUHUX
HAyK Ta TEXHIKH.

IMopanbiie HaBUaAHHA

MoOXIMBICT, HaBYaHHS 3a MPOrpaMoI0 TPETHOTO
nukny FQ-EHEA, 8 pieus EQF- LLL ta 8 piBHs
HPK.

5. BukiaganHs Ta OHiHIOBAHHSA

Bukiaaganas Ta | CTyJIeHTCHKO-TIEHTPOBAHE HaBYaHHS,

HABYAHHS CaMOHaBYaHHS, poOIEMHO-OPIEHTOBAHE
HaBYaHHS, 1HIUBITyaJIbHO-TBOPYUI MAX1I,
HABYaHHS Yepe3 HAyKOBO-JOCIITHY (BUPOOHUYY) Ta
MePEIUTIIOMHY MTPAKTHUKH.

OuinoBanHs HakonuuyBanbHa 6anbHO-pERTHHTIOBA CUCTEMA, ITIO

nepeadavyae OIIHIOBAHHS CTYJEHTIB 3a yciMa
BUJAMU  ayJAMTOPHOI  Ta  MO3aayJUTOPHOI
HaBYaJIbHOI TISITIBHOCTI, CIpsIMOBaHi1 Ha
OMaHyBaHHS  HABYAJIBHOTO  HABAHTAXKEHHA 3
OCBITHBOI MpOrpaMu: TOTOYHUH, MOJYJIbHUMH,




MiJICYMKOBUWA KOHTPOJIb, MIATOTOBKAa Ta 3aXHUCT
KBaTi(iKaliiHOI AUTUIOMHOT poOOTH MaricTpa.
YcHI Ta TUCBMOBI €K3aMEHHU, 3aliKd, KYypCOBI
poboTH, ceMiHapChKi, Ja0OpaToOpHI Ta MPAKTUYHI
3aHATTS, BUPOOHMYA Ta OOUHCIIIOBATIbHA IPAKTUKH,
pedeparu, npe3enTariii, kBamidikariiina podora,
3MIUCHIOIOTHCS  3TIAHO 3 3aTBEPKEHUMHU
MTOJIOKEHHSIMU B Jlep>kaBHOMY  BHUIIIOMY
HaBYaJIbHOMY 3aKIai «YKTrOpOJIChKUI
HAI[IOHAJILHUHN YHIBEPCUTET):

[TonoxkeHHs mpo OpraHi3aiilo OCBITHROTO MPOLECY
B Jlep’kaBHOMY BHWIIIOMY HaBYAJIBHOMY 3aKJaji
«YKTrOpoAChKUIA  HAIIOHAIBHUM  YHIBEPCUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/31357
[TonoxkenHs Tpo  MOPSAOK Ta  METOJUKY
IIPOBEJICHHSI CEMECTPOBUX (KYPCOBUX) €K3aMEHIB 1
3aIKiB B YKIOpOACHKOMY  HalllOHAJbHOMY
YHIBEPCUTETI
https://www.uzhnu.edu.ua/uk/infocentre/get/5952,
[TonoxkeHHst mpo arectalio 3100yBayiB BHUIIO1
OCBITH Ta €K3aMEHallliiHy KoMicito y Jlep:kaBHOMY
BUIIIOMY HaBYaJIbHOMY 3akiafl «YKropoAChbKUI
HalllOHAJIbHUI YHIBEPCUTET
https://www.uzhnu.edu.ua/uk/infocentre/get/11070
3 TOTPUMaHHAM HOPM aKaJIeMI4HOi JOOPOYECHOCTI
BiMOBIAHO 10 [lomokeHHsT TIpO  akajeMiuHy
00pPOUYECHICTh B YIKTOPOACHKOMY HalllOHATLHOMY
YHIBEPCUTETI
https://www.uzhnu.edu.ua/uk/infocentre/get/12223.
[lepe3apaxyBaHHs KpeauTiB BiAOYyBa€eTbCcsl Ha
OCHOBI [TonoxenHus po BU3HAHHS
(mepesapaxyBanns) kpeautiB CKTC nnst yuacHUKIB
nporpam akajaeMiyHoi MOOUIbHOCTI y Jlep:kaBHOMY
BUIIIOMY HaBYAIBHOMY 3aKiaai « Y KTOpOACHKUN
HalllOHAJIBHUI YHIBEPCUTET
https://www.uzhnu.edu.ua/uk/infocentre/get/20131.
[Iponenypa oriHIOBaHHSI 3100yBayiB BUILIOT OCBITH
TaKOXX BPaXOBY€ pe3ybTaTu He(POpMaIbHOI OCBITH
srimHo  [lomockeHHST TpPO  TOPSAIOK  BHU3HAHHS
Jlep>kaBHOMY BWIIIOMY HaBUYaJbHOMY  3aKJaji
«YKrOopoJAChKUN  HAIIOHAJTIHUN  yHIBEPCUTET»
pe3yNbTaTiB HaBYaHHA, 3400yTUX Yy HehOpMambHii
OCBITI
https://www.uzhnu.edu.ua/uk/infocentre/get/22966.
HasiBHa wuiTka mnpouenypa po3MALy —amessiii
3100yBayiB BHINOi OCBITH, sKa OIKMCAaHa B



https://www.uzhnu.edu.ua/uk/infocentre/get/31357
https://www.uzhnu.edu.ua/uk/infocentre/get/5952
https://www.uzhnu.edu.ua/uk/infocentre/get/11070
https://www.uzhnu.edu.ua/uk/infocentre/get/12223
https://www.uzhnu.edu.ua/uk/infocentre/get/20131
https://www.uzhnu.edu.ua/uk/infocentre/get/22966

[TonoxeHHI NMpo MOPSAJIOK 3aCTOCYBAaHHS 3aX0/IIB 3
BpEryJIFOBaHHS KOH(IIKTIB Ta CIOPIB (CYyIepeyoK)
y JTISJIBHOCTI CITIBPOOITHHKIB Ta 3/100yBaviB BUIIOT
ocBiTH B Jlep’kaBHOro BHIIOIO HABYAJIBLHOTO
3aKiIany «YKropoaChbKUH HaI{lOHAJIbHUNI
YHIBEPCUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/22964
ta [lomokeHHI TMPO TOPAIOK  OCKAPKEHHS
pe3ynbTaTiB (amernsis) OITIHIOBAHHSI B
Jlep>kaBHOMY  BWIIIOMY HaBUYaJbHOMY  3aKJaji
«YKropoAChKHUI HalllOHAJbHUN YHIBEPCUTET)

6. IlporpaMHi KOMIIETEHTHOCTI
InTerpanbna 3/1aTHICTh CAMOCTIHHO CTaBUTH Ta PO3B’sI3yBaTH Ha
KOMIIETEHTHICTh 1HHOBAIIIHTHOMY P1BHI HAYKOB1 Ta HAYKOBO-TEXHIUHI
3ajauyl B Tally3l TOpuKIagHoi  (Pi3uku  Ta
HaHOMAaTepiaJliB.
3arajbHi 3K1. 3paTHiCTP 3aCTOCOBYBaTHM 3HaHHI Yy

komneTeHTHOCTI (3K)

MPAKTUYHUX CHUTYAIlisX.

3K 2. 3HaHHs Ta po3yMiHHS MPEIMETHOI 001acTi Ta
PO3yMiHHS TTPO¢eCIMHOT NISTBHOCTI.

3K 3. 3gaTHICTh CHUIKYBAaTUCS AEP>KaBHOIO MOBOIO
AK YCHO, TaK 1 TMCbMOBO.

3K 4. 31aTHICTb CIIJIKYBaTUCS 1HO3EMHOIO MOBOIO
3K 5. HaBuuku BUKOpUCTaHHS 1HGOpMAIITHUX 1
KOMYHIKaIlIHHUX TEXHOJIOT1M.

3K 6. 3ngaTHiCTh 10 MPOBEACHHS MOCHTIKEHb Ha
BIJIMTOBITHOMY PiBHI.

3K 7. 3paTHicTh 10 TOIIYyKY, OOpOOJEHHS Ta
aHam3y iHGopMaIllii 3 pi3HUX JHKEPEI.

3K 8. 3natHiCTh paloBaTi B KOMaH/II.

3K 9. HaBuuku M13k0COOMCTICHOT B3a€MO/Iii.

3K 10. 3gaTHicTh NpaitoBaTH aBTOHOMHO.

3K11. 3parHicTh BYMTHCA 1  OBOJIOAIBATH
CyYaCHUMHM 3HAHHSMHU.

3K 12. HaBnuku 3a1iicHeHHS O€3I1€YHOI TISIIIbHOCTI.

daxoBi (cmeniaabHi)
komieTeHTHOCTI (PK)

O®K1. 3gaTHICT, BUKOHYBAaTH aHAJI3 CIEHIabHOT
JiTeparypH, GOpMyITIOBaTH MOCTAaHOBKY HAayKOBOi
a00 HayKOBO-TEXHIYHO1 3a71a4l, 00MpaTh METOIH Ta
METOAWKH,  CKIagaTH  TOPOrpaMH  HAYKOBHX
JOCTDKEHb Ta HAYKOBO-TEXHIYHHMX pPO3pPOOOK Yy
rajxy3i IpuKIJIaHOI (PI3UKK Ta HAHOMATEPIaiB.
DK?2. 31aTHICTD ONTUMAIILHO BU3HAYUTHU
MaTepiaibHl 3ac00M, HEOOXIAHI IJISl MPOBEACHHS
HAayKOBOTO JIOCITIPKEHHS a00 HAayKOBO-TEXHIYHOI
po3poOKu (MaTepianu, amaparypa, oOJagHaHHSA,
00UYHCITIOBaJIbHA TEXHIKA Ta 1HIIIE).




OKa3. 31aTHICTh aHaji3yBaTH OTpUMaHi
pe3yNbTaTH, MPE3EeHTYBAaTH iX (axiBUsAM y HaHid
raimysi, opOpMITIIOBaTH HAYKOB1 CTaTTI Ta HAYKOBO-
TEXHIYHI1 3BITH.

®K4. 3xaTHiCcTh BIAIIOBIAHO 0 ITOCTABJIEHOT 3a1a4l
BUKOHYBAaTH HAayKOBO-TE€XHIUHI PO3POOKH B Taiy3i
NpUKIATHOT (PI3UKU Ta HAHOMATEPialiB.

@®KS5. 3paTHICTH CaMOCTIHHO OMAHOBYBaTH HOBY
armapatypy Ta TEXHOJIOTii, B TOMY YHCIl 13
CYMDKHHMX Trajy3ei, i po3B’s3aHHs BUPOOHUUMX
3ajad.

®K6. 3matHicTh OpaTu y4yacThb Yy BUTOTOBJICHHI
€KCIIEPUMEHTANIbHUX  3pa3KiB, I1HIIMX 00'€KTIB
JOCI1IKEHHS.

O®K7. 3partHicTh OpaTH y4yacThb Yy BIPOBAJIKEHHI
pe3yNbTaTiB AOCIIKEHb Ta pO3POOOK.

®OK8. 3maTHiCTP 0 MOCTIMHOTO  PO3BHUTKY
KOMIIETEHTHOCTEH y cdepl MpuKIaaHoi (i3HKH,
1HXeHEePil Ta KOMIT FOTEPHUX TEXHOJIOT1i.

®K9. 3patHiCTh BUKOPUCTOBYBATH  Cy4acHI
TEOPETUYH1 YSABJICHHS B Tay31 (i3UKU IJIs1 aHAII3Y
(b13MYHUX CUCTEM.

®K10. 3pmatHicTh BHUKOPHUCTOBYBAaTH METOAU 1

3acoou TEOPETUYHOTO OCIIIKEHHS Ta
MaTEMaTUYHOrO MOJENIOBAaHHA B MpodeciiHii
ISUIBHOCTI.

7. IlporpamHi pe3yjibTaTi HABYaAHHS

[TPH 01. BukopuctoByBaTH 3HaHHS B rajy3l NPHUKIaAHOI (I3UKH, MATEMaTHKH,
CJICKTPOHIKM Ta 1HGOPMAIIMHUX TEXHOJOTIA MJii BUKOHAHHA HAyKOBUX
JTOCITIKEHB Ta PO3B’s3aHHS BUPOOHHUHX 3a/1ad.

[TPH 02. 3naxoauTH Ta aHaIi3yBaTH HAYKOBY Ta HAYKOBO-TEXHIUHY 1H(pOpMAIIit0
B Tally3i MPUKIAAHOI (PI3UKK Ta HAHOMATEPIaTiB 13 BITYM3HSIHHUX Ta 3apyO1KHUX
JDKEpeIt, B TOMY YHCHi 3 BUKOPUCTAHHSIM Cy4aCHUX MOITYKOBUX CHUCTEM.

[IPH 03 KnacudikyBaTu, aHami3yBaTH Ta IHTEPIPETYBATH HAYKOBO-TEXHIUHY
1H(pOopMaIlito B raidy3i NpUKIaJIHOI (PI3UKH.

[IPH 04. OGroBoproBaTH Ta 3HAXOAUTH MPOTPECUBHI Ta 1HHOBALIWHI PIICHHS
npo0JeM 1 3aB/IaHb NP BUKOHAHHI HAYKOBO-TEXHIYHUX Ta BUPOOHUUYHUX MPOEKTIB.
[TPH 05. BcranoBtoBaTu Ta apryMEHTYBAaTH HOBI 3aJIE)KHOCTI MK ITapaMeTpaMu
Ta XapaKTEepUCTUKAMU (PI3UYHUX CUCTEM.

[TPH 06. EdbexTuBHO mpaIioBaTH SK 1HAWBITYaJbHO, TaK 1 B CKJIaJll KOMaH[IH,
OLIIHIOBATH Ta 3a0e3MevyBaTu AKICTh BUKOHYBAaHHX POOIT y Taiy3i MPHUKIaIHOI
(b13uKHM Ta HAHOMAaTepiaiB.

I[TPH 07. KopektHo ¢opmymntoBatu mpodeciiiHi BHUCHOBKH, apryMEHTYBaTH
BJIACHY TO3UIII10, IPE3EHTYBATH PE3yJIbTATH TOCHTIKEHB 1 pO3p0OOOK Ta JOHOCUTH




iX 10 aynauTopii pi3HOTro (PaxoBOro PiBHS, BUKOPUCTOBYIOUYH CydacHI METOJUKH
HAyKOBOI Ta TEXHIYHOT KOMYHIKallli YKpaiHCbKOIO Ta 1HO3€MHUMU MOBaMH.

[TPH 08. 3acTocoByBaTu cy4acHi MareMaTU4yH1 METOAM it TOOYIOBH i aHAMI3y
MaTeMaTHIHUX MoOJIeNIe (PiI3MIHUX MPOIIECIB.

[TPH 09. 3actocoByBatd €(QEeKTHBHI TEXHOJIOTii, IHCTPYMEHTH Ta METOIU
EKCIIEPUMEHTAJILHOTO JIOCHI/DKEHHSI BJIACTUBOCTEH PEYOBMH 1 MaTepiais,
BKJTFOYAI0YM HAHOMATEPiaH, TP PO3B’I3aHHI MPAKTUYHUX MPOOJIEM MPUKIIATHOT
¢i3uKu.

[TPH 10. 3actocoByBatu ¢i3uyHi, MaTeMaTH4HI Ta KOMIT'FOTEPHI MOJENI IS
JOCTIKEeHHS (PI3UUHUX SIBUIL, PO3POOKH MPHUIIAIIB 1 HAYKOEMHUX TEXHOJOT1H.
[TPH 11. BubupaTtu eekTuBHI METOIM Ta IHCTPYMEHTAIbHI 3aCO0M MPOBEACHHS
JOCIIKEHB y rany31 NPUKIaaHOl (P13UKHU.

[1PH 12. TlnanyBaTu ¥ opraHi3oByBaTd pe3yJbTaTHUBHY NMPOQdEeCiiHy isIbHICTh
IHIUBIyaJIbHO 1 K 4YJI€H KOMaHIU MHpHU po3poOIll Ta peasizallii HayKOBUX 1
MPUKIATHUX MTPOEKTIB.

[TPH 13. 3HaTu 111J11 CTAJI0TO PO3BUTKY Ta MOKJIMBOCTI CBOE€T ITpodeciitHoi chepu
JUIS X JIOCSATHEHHS, B TOMY YHCIII B YKpaiHi.

[1PH 14. Po3ymiTH 3aKOHOMIPHOCTI PO3BUTKY MpPUKIaAHOI (i3ukH, i Mmicie B
PO3BUTKY TEXHIKHU, TEXHOJIOTIH 1 CyCHUIbCTBA, Yy TOMY YHCII B PO3B'A3aHHI
€KOJIOTTYHUX MPOOJIEM.

8. PecypcHe 3a0e3ne4eHHs peaJtizanii mporpamu

Kaapose 3a0e3neueHHst Cknang poOouoi Tpymud OCBITHBOI MPOrpamu,
po¢eCcoOpPChKO-BUKIATAIBKUN CKIIad, 0 33 ITHUI
0 BUKJIAJaHHS HABYAIBHUX JUCHUIUIIH 32
CHELIAJIbHICTIO, BIJIIIOB1IAIOTh Jlineusiiiaum
yMOBaM IIPOBAKEHHS OCBITHBOI MISJILHOCTI Ha
Ipyromy (MaricTepcbkomy) piBHI BUIIIOT OCBITH.
Hapuanpnuii mporiec 3a0e3nedyroTh JOIEHTH Ta
npodecopu kadpenp JABH3  «Yxkropoacekuit
HaIlIOHAJIbHUM YHIBEPCUTET», a TaKOX MPOBIAHI
HAyKOBI1 CHeIaiiCTH, TOKTOPH ¢13uKo-
MareMaTUYHUX HayK [HCTUTYTy €JIEKTpPOHHOI
¢i3ukn HAH Vkpainu. MoxiauBe 3anydeHHs
daxiBiiB 3 YropumwHu, ClIoBay4vMHU Ta I1HIIUX
KpaiH.

[Ipodecopchbko-BUKIAallbKUA ~ CKJIAJ TOCTIHHO
IPOXOJIUTh CTaXKyBaHHs 3rigHO [lomokeHHs Tpo
MiABUIEHHS  KBamiikamii Ta  cTaXyBaHHS
MearoriYHuX Ta HAYKOBO-TIETarOTTYHUX
MpaIliBHUKIB JIBH3 «YKTOpOoAChKUI
HAI[IOHAJILHUHN YHIBEPCUTET)
https://www.uzhnu.edu.ua/uk/infocentre/get/5950

MarepianbHo-TexHiUHe Hapuanphuii npoiiec 3abe3neueHuid HeOOX1THUMHU
3a0e3nmeveHHs MaTepiaibHO-TEXHIYHUMU pecypcamu TUTST
oprasizailii OCBITHBOT'O MPOIECY, Y TOMY YHCII



https://www.uzhnu.edu.ua/uk/infocentre/get/5950

CaMOCTiifHOT ~ poOOTH  CTYJEHTIB, a  came:
HAaBYAJIbHUMHU ayJAUTOpISIMHU, JabopaTopisiMu 13
Cy4yaCHHUM  YCTaTKyBaHHSIM,  KOMIT IOTEPHUMHU

poboUnMH MICIISIMH, MYJIbTUMEIITHUM
00J1aTHAHHSIM, HEOOMEKEHUM BIIKPUTUM
JOCTYIIOM hi (o) [HTEpHET-MEpeXi. Oasamu

BUPOOHMYOT TPAKTHKH, HASIBHICTIO HEOOXITHOI
COLIIaNBbHO-TIO0YTOBOI 1HPACTPYKTYPH.
MarepianpHO-TexHIYHE 3a0€3MedYeHHs] OCBITHBOI
MporpaMu TapaHTye AOCSATHEHHS Bu3HaueHux OII
L1IJIEH Ta NPOTPAMHUX PE3YJIbTATIB.

Indopmaniiine Ta
HABYAJbHO-METOAUYHE
3a0e3me4eHHs

— oimiiHMiA BeO-caiiT
http://www.uzhnu.edu.ua wmicTuth iH(OpPMAIIIFO
PO OCBITHI MPOTrpaMH, HABYAJIbHY, HAYKOBY 1
BUXOBHY [ISUIbHICTh, CTPYKTYpPHI MIAPO3/ILIH,
npaBuja MPUHOMY, KOHTAKTH;

—HEOOMeXeHUH A0CTyN 10 Mepexi IHTepHeT;

— (oHIM Ta eNEKTPOHHI KaTaJOTH HAYKOBOI
oiomorexkn JIBH3 «VYxHY», a Ttakox 10
enektpoHHuin penozutapiii  JIBH3 «YxHY»
(https://dspace.uzhnu.edu.ua/jspui/) ne MiCTIThCS
HaBYAJIbHO-METOJIMYHI Marepiaid 3 JUCIUILIIIH
HABYaJILHOTO TUIAHY;

— HaykoBa 010;110TeKa, YUTaIbHI 3aJ1H;

—BIpTyaJbHE HaBuajbHe cepenoBuile Moodle
(https://moodle.uzhnu.edu.ua/);

—caiT enexkrpoHHoro HaBuaHHs [IBH3 YxHY

— (https://e-learn.uzhnu.edu.ua);

—Be0-calT (i3uyHOTO (HaKYJIBTETY 3a AIPECOIO
https://www.uzhnu.edu.ua/uk/cat/faculty-
fphysics i3 HasgBHOW iH(dOpMAIliED TPO
Oprasizailiro HaB4aJIbHOTO MPOIIECY;

—HaBYaJIbHI 1 poO0YI1 TUTaHH;

—rpadiKu HaBYAIBHOTO MPOIIECY;

— HaBYAJIBHO-METOTHYHI1 KOMITJICKCH
JIACIATLIIH;

— IMIAKTAYHI MaTepiaau ISl CaMOCTIMHOI Ta
1HAMBITyaJIbHOT POOOTH CTYJEHTIB 3 AUCIHUILIIH,
MIPOTpamMu MPAKTHK;

—METOJMYHI BKa3iBKM MO0 BUKOHAHHS
KypCOBHUX poOIT (TIPOEKTIB), KBasi(iKaliiHux
poOIT (IPOEKTIB);

9. AkaaeMiuHa MOOLJIBHICTEH

HaunionanbHa KpeauTHa
MOOIIBHICTEL

AkanemiuHa MOOUTBHICTh CTY/ICHTIB 3MIMCHIOETHCS
Ha OCHOBI JBOCTOPOHHIX YTOJ, YKIQJACHHX MIX
JIBH3 «YKTOpOJICbKUM HaI[lOHAJILHUM



http://www.uzhnu.edu.ua/
https://moodle.uzhnu.edu.ua/
https://e-learn.uzhnu.edu.ua/login/forgot_password.php
https://www.uzhnu.edu.ua/uk/cat/faculty-fphysics
https://www.uzhnu.edu.ua/uk/cat/faculty-fphysics

YHIBEPCUTETOM» Ta 3aKjaJamMd BHUIIOI OCBITU
VYkpainu 1 ycranoBamu HAH Ykpainu.

Mixknapoana
MOOLIBHICTH

KpeIuTHA

BignoBimno nmo IlosiokeHHsT mpo akajaeMiuHy
MOOUIBHICTH cTyneHTiB y JABH3 «Yxropoacskuii
HalllOHAJIbHUI YHIBEPCHUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/21269,
BCTAHOBIICHO 3araJlbHUi MOPSAIOK OpraHizarii
aKaJeMi4HOi MOOIJTbHOCTI CTY/ICHTIB.
3MIACHIOETBCS  3TIHO TPOrpaMu  MIKHAPOIHOT
akajemiuHoi MoouteHOCTI «Epasmyc +» ta Yroau
11010 CEMECTPOBOTO aKaJIeMIYHOTO OOMIHY M1X
CrnoBanpkoro Akaaemieto y M. [psmis (Komuiie)
(Cnomakisi)) Ta VYropchkoro AKameMi€eld y M.
Heopenien  (YropmmHa) Ta  YXKIropoJChKUM
HaI[lOHAJIBHUM YHIBEPCUTETOM.

HaBuanus

IHO3eMHUX

3100yBa4viB BUIIIOI OCBITH

MoskiiiBe HaBYaHHS 1HO3EMHHUX TpPOMAJsiH, a
TaKoX 0ci10 0€3 rPOMaJITHCTBA, SIK1 MPOKUBAIOTH Ha
TepUTOpli YKpaiHM Ha 3aKOHHHMX II1/ICTaBax.
Oco0aMBOCTI BCTYIy Ta HaBYaHHS BU3HAYAIOTHCS
[Tono>keHHAM TIPO HABYAHHS 1HO3EMHUX TPOMAJISH
y ABH3  «VYxropoacbkuii  HalllOHaJbHUN
YHIBEPCUTET»
https://www.uzhnu.edu.ua/uk/infocentre/get/9378

2. IlepeJiik KOMIIOHEHT OCBITHBLO-TIPOdeciiiHOl Mporpamu i ix Joriuna

MOCJIIOBHICTH

2.1. Ilepeaik kommonent OII

Kon v/n KoMIIOHEHTH OCBITHBOT IPOrpaMHU KinbkicTb dopma
(HaBYaJIbHI JUCUUILIIHU, KypPCOBI IPOEKTH | KPEAMTIB | MIJICYMKOBOIO
(poboTH), NpakTUKHU, KBaJi(iKaliiHa KOHTPOJIIO
poboTta)
1 2 3 4
1. O60B’s13k0Bi koMnoHenTH OI1
1.1. HukJ 3arajibHOI MiATOTOBKH
[HHOBAIlIIIH] TEXHOIOT] BUKJIAJaHHS
OK I.1.1 crieliayIbHUX (PI3UYHUX AUCIUILIIH Y 3 31K
BUILIH IIIKOJI1
OK 1.1.2 HO3eMHa MOBa 3a mpo(deCIiHNM 3 saric
CIpsIMyBaHHSIM
1.2. uka npodeciiiHol MiATOTOBKHU
OK 1.2.1 [Cumerpis Ta eHepreTHt'ma CTPYKTypa B 4 cK3AMOH
KOH/JIEHCOBAaHOMY CTaHI1



https://www.uzhnu.edu.ua/uk/infocentre/get/9378

Penakcartiiigi siBUIa B KOHCTPYKIIHHUX
OK 1.2.2 ) ) py 45 €K3aMEH
MaTtepiangax Ta iX MOJCITIOBaHHS
CriekTpasibHi METOAM BU3HAYCHHS
OK 1.2.3 Tpaln o 45 eK3aMeH
napameTpiB MaTepiajiB
Eueprooimaiai TeXHOIOr1I Ta )
OK1.2.4 p . 3 3aJlK
QIbTCPHATUBHI JKEpEIa eHepTii
OK 1.2.5 (Cneumdika Ta 6e3mexka HAaHOTEXHOJIOTIN 3 eK3aMeH
OK 1.2.6 ®i3uKa KBAHTOBO - PO3MIPHUX CUCTEM 4 €K3aMEH
ApXITEKTypa Ta MIpOrpaMyBaHHsI
OK 12.7 (AP P Porpany 5 eK3aMeH
MIKpPOKOHTPOJICPiB
CHuCTEeMHI TeXHOJIOT1YHI KOMIUIEKCH
OK12.8 : 3 CK3aMCH
KOHTPOJIIO SIKOCTI
OK 1.2.9 |AcucreHTchbKa MpaKkTHKa 3 aud. 3amk*
OK 1.2.10 BupoOHHYA IpaKTHKA 3 . 3aik
OK 1.2.11 [[lepenaumniioMHa mpaKkTUKa 6 mud. 3alik
OK 1.2.12 BukoHaHHS Ta 3aXUCT KBaji(ikamiitHot 18
o 000THu MaricTpa
3arajJbHui 00CSAT 000B’I3KOBUX KOMIIOHEHT 67 kpenuTin
2. BuGipkoBi komnonenTu OIl
2.1. [luka 3arajbHOI MiATOTOBKH
BK2.1.1 BubipkoBa IUCIUIIIIHA 13 i
3araJbHOYHIBEPCUTETCHKOTO KaTajaory 3 3allK
BK2.1.2 BubipkoBa auciuruiiHa i3 kadeapaabHOTro 4 sariK
KaTaJIory
2.2. ITuka npogeciiiHOl MiATOTOBKHU
BK 2.2.1 |BubipkoBa aucuuiiiHa i3 KadeapaibHOro 4 3aITiK
KaTajory
BK 2.2.2 |BubipkoBa aucuuiniiza i3 kadeapaabsHOro 4 3aITiK
KaTajory
BK 2.2.3  |BubipkoBa aucuuIIiiHa 13 KadeapaibHOro 4 3aJliK
KaTaJoTy
BK 2.2.4 BubipkoBa nucuuiuiiba i3 kadeapaabHOro 4 3aIIK
KaTaJoTy
3arajgbHui 00CAT BUOIPKOBUX KOMIIOHEHT 23 kpeaurtu

BATCAJIBHUN OBCAT OCBITHBOI
IMPOI'PAMMU

90 kpeauTiB




2.2. CTPyKTYpPHO-JIOTi4YHa cXeMa 0CBiTHbO-NpodeciiiHoi nmporpamu

1-ii cemecTp
OK 1.1.1 OK121 > OK 122 > OK 123 [ OK 1.24
2-ii cemecTp
OK 1.1.2 OK 125 -+ OK 126 |+ OK 1.2.7 OK 1.2.8
| 3-if cemectp
- OK OK OK
OK I1_2_9 1.2.10 1.2.11 1.2.12

BubipkoBi nucuuniinm

1-n | BK2.1.1 | BubipkoBa auiciuruiiHa i3
ceMecTp 3araJbHOYHIBEPCUTETCHKOTO KaTaJIoTy

BK 2.2.1 | BubipkoBa aucuuruiiaa i3 kKadeapaibHOro KaTajaory

BK 2.2.2 | BubipkoBa aucuumiina i3 KadeapaibHOro KaTajaory

2-i BK 2.1.2 | BubGipkoBa nucuuruiiza i3 kadeapaaibHOro KaTajaory

cemectp | BK2.2.3 | BubipkoBa qucuuIuiina i3 kadheapaibHOro Karaaory

BK 2.2.4 | BuGipkoBa nucuuruiiba i3 kapeapaabHOro Katajory




3. ®opmMma aTectauii 3100yBa4iB BUIII0I OCBITH

ATecTarllis BUIYCKHHKIB OCBITHROI mporpamu «llpukianna ¢izuka Tta
HaHoMartepiaim» cnemiaabHocTi 105 Ilpuknagna ¢izuka Ta HaHOMaTEpiaaH
3IIACHIOETHCS Y (popMi MyOIiuHOTO 3aXKUCTy KBami(iKaliiftHoi poOoTH MaricTpa Ta
3aBEpUIYETHCS BHIAYOI0 JOKYMEHTA BCTAHOBJICHOTO 3pa3ka MpO MPHUCYKCHHS
CTYIEHSI MaricTpa i3 MPUCBOEHHAM KBasli(ikallii: Marictp npukiagHoi (i3uKu Ta
HaHOMAaTEPialiB.

KBamnigikarmiitna pobota marictpa mijuisrae 0oOOB’S3KOBiM MepeBipili Ha
aKaJieMIYHUH TUIariaT, BIICYTHICTh (paOpukariii Ta (anscudikaiiii pe3ynbTarTis.

3axuct kBanmdikaiiitHoi poOOTH MaricTpa poOOTH 3A1IMCHIOETHCS BIIKPUTO 1
myOJIYHO.

4. Matpuisi BiioBiTHOCTI IPOrpaAMHUX KOMIIETEHTHOCTE KOMIIOHEHTAM
OCBITHBOI IPOrpamMu

ol = A =l q| | 2| v ol ~| 0| o| S

< %225 B 2| % & 2% 2| %8| 55|85 585588
OK1.1.1 + |+ |+ |+ ]+ + |+ | + T I + 1 5
OKI.12 |+ | + | + + |+ + + + + +
OKI1.2.1 |+ |+ |+ |+ |+ + | + + |+ + P R P
OK122 |+ |+ |+ |+ | + + |+ + [+ [+ ]+ ]+ |+ |+ |+ |+
OKI23 |+ |+ |+ |+ |+ |+ |+ ]|+ + |+ [+ ]+ ]+ Fl+ |+ ]+ |+ ]+
OK124 |+ |+ |+ |+ |+ |+ ]|+ ]+ + |+ + | + ¥+ | + |+ | + ¥
OK1.25 |+ |+ |+ | + + [+ [+ [+ ]+ ]+ T+ |+ I B
OK1.2.6 + |+ |+ + + + + + + |+ +
OK127 |+ |+ |+ | + + + + + + |+ | + + |+ | ¥+ T
OK1.2.8 | + | + + + |+ + | + T ¥ ¥
0OK1.2.9 + |+ |+ | + | + + + + + + + + + + + + T T +
OK1.2.10 + |+ [+ |+ + + ¥ v+ |+ T |+ | =+
OKI12.11| + | + | + | + + |+ |+ + |+l ++ ]+ + 1+ ]+ n
OK1212| + [+ [+ |+ [+ ][+« |+ +[+|+]+]+]+|+[+]+«+][+][+]+]+]+]+




5. Marpuus BianoBigHocTi Bu3HaYeHnX CTaHAapTOM pe3yJbTaTiB
HABYAHHS Ta KOMIIETEHTHOCTE

KommnereHTHOCTI

Hpor.- 3arajgbHi KOMIICTCHTHOCTI daxoBi KOMIICTCHTHOCTI
pamHi é
pesynb | o E
-TaTH % =
i?:an gE Al el <l v ol =l ol al 228 =gl o 20 e S x o =]

G ¥\ 2B ¥ % E 22 2E KK ZEEEE 55833
[MPHO1 | + | + | + + |+ |+ |+ |+ +l+l+ 1+ +1T+1T+
IMPHO2 | + | + + + + + |+ |+ | + ¥
MPHO3 | + | + | + + + |+ |+ + |+ |+ ]+ |+ + |+ |+
[TPHO4 | + | + + |+ |+ |+ |+ + + Fl+ |+ |+ + ]+
[IPHO5 | + | + + + |+ |+ ]+ + |+ |+ |+ + |+ |+
I[IPHO6 | + | + + |+ |+ + |+ |+ + Fl+ |+ + |+
[MPHO7 | + |+ |+ |+ |+ |+ |+ ]|+ |+ |+ + |+ |+ |+ + | +
[TPHO8 + |+ + | + + + + | + | +
[IPHO9 | + + |+ |+ + + |+ |+ + + |+
[IPHI10 | + |+ |+ |+ | + + |+ |+ + 0+ |+ ]+ |+ + + |+ |+ |+
[TPHI11 + + | + + |+ + + + |+ | + + +
MPH12 | + | + + |+ |+ + |+ |+ + |+ | + + + ¥
[MPH13 | + + + + + + + + + +
MPH14 | + | + | + + | + +l+ |+ |+ |+ |+ + |+




