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Po3po6JieHo Ta 0HOBJIEHO Po6O40I0 FPYIIOI0 Y CKAA/I:

Posenuax Audpiti Adamosuy — nokTop (Gi3uKo-MaTreMaTHYHMX HaykK, Ipodecop, mnpodecop
kadenpu TeopeTruHoi (isuku imeHi npodecopa IBana Baxapdyka (rapaHT OCBITHBOI NpOrpamu,
KepIBHHK poO0YOI TpyTiH);

Baspyx Mapxisn Bacunwosuy — TOKTOp (hisHKO-MaTeMAaTHUHHX HayK, Ipodecop, mpodecop
Kagenpu acTpodizuKu;
Menex Bozdan Apociaeoéuy — ROKTOp (i3MKO-MAaTEMAaTHYHHX HayK, CTapIIdi HayKOBHH

CcIiBpOOITHHUK, 3aBinyBay KapeapH acTpodi3uKu;

Tkauyx Bonooumup Muxaiinosuy — nokTop (i3MKO-MaTteMaTHYHHX HayK, Ipodecop, 3aBimyBad
kadenpu TeopeTuaHoi i3zuku iMeni npodecopa IBana Bakapuyka;

Cmeyko Muxona Mukonatiosuy — xaumunaT (i3MKO-MareMaTHYHHX HayK, JOUEHT, JOLEHT
kadenpu TeoperruHoi (izukn iMeHi npodecopa Irana Bakapuyka;

Kysvmax Anopiti Pomanosuy — XaHmuaat (isMKO-MaTeMaTHYHHMX HayK, CTapIIHH AOCHIIHHK,
JoneHT kadeapu TeopeTHIHOI (izuku iMeHi npodecopa Ipana Bakapuyka;

ITonxanos Bacune Bauecnasoéuy — acmipant xadeapu teoperudHoi ¢iswxu iMeHi mpodecopa
[Bana Baxapuyxka; .

Ilempyx  Onez Jleonidoeuy — mOKTOp (i3HKO-MAaTeMaTHYHHX HayK, CTaplIdid HayKOBHH
CHiBpOOGITHHK, MPOBIMHUI HAYKOBHM CHiBPOOITHHK [HCTHUTYTY NPHKIAOHHX IPOOJIEM MEXAHIKH 1
marematuk im. S. C. ITinctpurava HAH Vkpainu.

Penensii-BLAryKH 0CBiTHLO-HAYKOBY NIpOrpamy:
1. Bpux Tapac Muxaiinosuy, Incmumym ¢izuxu xonoencosanux cucmem HAH Vipainu (m./Tvsis).
2. Basunosa Ipuna Bopuciena, I'onoerna acmponomiuna obcepeamopin HAH Vipainu (m.Kuig).

KepiBHHK IPOEKTHOT IPYTIH,

s
rapaHT OCBITHBOI IPOrPaMH \le a npod. Arnpiii POBEHUYAK

HNOI'OJ’KEHO:

Buena pana ¢izudnoro akynsrery
[Mpotoxom Ne 4 Bix 26.03.2025 poky

Jexan ¢izuyHOro paxynbreTy nont. Spocnas YOPHOJIOJILCHKUM



I. Ilpogianb ocBiTHBOI nporpamu «TeopeTnyHa pizuka Ta acTpopizuka»
3i cnenianbHocTi ES @i3uka Ta acTpoHOMIisi OCBITHHOTO CTYNEeHsI MaricTpa

1. 3araabHa indopmaiis

IloBHa Ha3Ba 3aKJjaaxy BUIIOL
OCBITH Ta CTPYKTYPHOI0

miapo3aiay

JIbBIBCHKHI HAITIOHAJILHUN YHiBepcUTET iMeH1 [Bana dpanka

®i3nunuii paxkynbreT

Cryninb BUIIOI OCBITH Ta
Ha3Ba KBajdigikaunii

Marictp
Marictp 3 ¢hi3uKH Ta aCTPOHOMI

Odiuniiina Ha3Ba 0CBITHBLOI
nporpamm

OcCBITHBO-HAayKOBa IIpOTpama
«Teopernuna ¢i3zuka Ta actpodizukar

Tun auniioma Ta o0o0csAr
OCBITHBOI IpOrpamMu

Junom marictpa, oquanyaui, 120 kpeaurtiB EKTC,

TEepMiH HaBUaHHA | pik 9 mics1iB

HasiBHicTh akpeauTauii

HarionanbHe areHTCTBO 13 3a0€3MEeYCHHS IKOCTI BUIIIOI OCBITH
Ceptudikar npo akpenutarito Ne 8154 Bix 16.05.2024
JIpBIBCHKMI HAIlIOHABHUH YHiBepcuTeT iMeHi [Bana dpanka,

ocBiTHaA mporpama «Teopermyna ¢ismka Ta  actpodizukar»
(imentudikarop y €JEBO 30588), piBenb BuIioi ocBiTd — Marictp,
rany3b 3HaHb — 10 [Ipupoanndi Hayku, crienianbHicts — 104 ®Dizuka
Ta aCTPOHOMIs, Creliai3alist — BiACyTHs, TUIl — OCBITHBO-HAyKOBa

aKpeaUTOBaHa BIAMOBIAHO 10 pimieHHs HarioHaibHOTO areHTcTBa i3
3a0e3nedyeHHs AKOCTi BUIOI ocBiTH Bix 14 TpaBHsa 2024 p., MpOTOKOI
Ne 10 (60).

Tepmin aii — 01.07.2029 p.

Huka / piBenb

HPK Vkpainu — 7 piBeHb
FQ-EHEA — opyeuii yuxn, EQF-LLL — 7 pisenw

IlepenymoBa

HasBnicTs cTynens 6akanaspa, marictpa (OKP cnermianicra)

MogBa BUKJIaJaHHS

VYkpaiHChKa; YaCTHHA KYPCIB — aHIIIMCHKOIO

Tepmin aii

70 HACTYITHOTO TUTAHOBOTO OHOBJICHHS, HE TICPEBUIIYIOUH IEPioy
aKkpenuTarii

InTepHer-agpeca
NMOCTIHOr0 PO3MilllCHHS
OIUCY OCBITHBOI MpOrpamMu

https://physics.Inu.edu.ua/academics/master

2. Meta ocBiTHBOI mporpamMu

[TinroToBKa BUCOKOKBaNi()iKOBAHUX

Ta KOHKYPEHTOCIPOMOXXHUX (paxiBIiB 13 IPYHTOBHUMHU

TEOPETUYHNMH 3HAHHSIMH Ta TMPAKTUYHUMHU HABUYKAMH, 3JaTHUX MPOBAJAUTH HAYKOBI TOCIIKEHHS W
pO3B’sA3yBaTH CKJIQJHI 3aBAAaHHS 1 MPOOJEeMH B Taiy3i TeopeTHuHOoi (i3uku Ta acTpodizuku i y
CYMDKHUX c(hepax HayKH 1 TEXHIKH

3. XapakTepuCTHKH OCBITHHOI MPOrpamMu

IIpeamerHa o6aacThb (raay3b
3HAHb, HANIPSIM MIATOTOBKH
cneniajizanis

(3a HasIBHOCTI))

I'any3pb 3Hanb — E Ilpupoanndi Hayku, MaTeMaTHKa Ta CTATUCTHKA

CrenianeHicTh — ES ®i3uka Ta acTpoHOMIs

O0’extu: (i3uyHi Ta acTpOHOMIYHI OO’€KTH 1 TpoOIeCH Ha BCIX
CTPYKTYPHUX PIBHSIX OpraHizailii Marepii BiJl €JIeMEHTApPHUX YACTHHOK
no BcecBity, HaiiOinbIl 3arajgbHi 3aKOHOMIPHOCTI, SIKI ONHUCYIOTh
BJIACTUBOCTI, Pi3HI GopMu pyxy 1 OynoBY Marepii Ta GOpMYyIOTh HOBI
MIPUPOTHIYO-HAYKOBI 3HAHHSL.




Lini HaByaHHs: miATOTOBKa (haxiBIiB, 3AaTHUX 3AIMCHIOBATH HAYKOBI
JOCITI/PKEHHS 1 O3B’ sI3yBaTH CKJIaIHI 3aa4i Ta mpoobemu 3 (pisuku ta/abo
ACTPOHOMIi, a TAKOX 1X 3aCTOCYBaHb Y PI3HUX cepax HAYKH 1 TEXHIKH.
Teoperuunuii 3micT npeaMeTHOi 00J1acTi: OCHOBHI TOHSATTS,
MIPUHIIAITHA, KOHIICTIIII Ta METOAN TEOPETUYHOI Ta eKCIIEPUMEHTAIBHOT
(hi3ukn, acTpoHOMIl M acTpodi3uKH, X 3aCTOCYBAHHS ISl BUPIIICHHS
HAYKOBUX 1 IPUKJIAJHUX 3a7a4.

MeToan, METOAUKHM TAa TEXHOJIOrii: METOAM EKCIEPUMEHTAIbHUX
GI3MYHUX Ta ACTPOHOMIYHUX JOCHTIJKEHb, MaTeMaTH4yHi METOIHU
TEOpeTHYHOi  (i3UKM Ta acTpoOHOMIii, MeToau  (i3uyHOrO 1
MaTeMaTUYHOTO MOJETIOBAaHHS (DI3MYHHMX CHCTEM 1 MPOLECIB, METOIN
KOMIT'IOTEPHOTO  €KCHEPUMEHTY, METOJU CTAaTUCTUYHOI 00poOKHU
PE3yNIbTATIB EKCIIEPUMEHTY Ta aHATI3y JaHUX.

IncTpymeHTH Ta 00/aJHAHHSA. HAYKOBI NMpHiIaaAud Uid (Pi3UYHUX Ta
ACTPOHOMIYHUX JIOCIII/KEHb 1 BUMIPIOBaHb, OOYHMCIIIOBAIbHA TEXHIKA,
CIeIiayii3oBaHe MPOrpaMHe 3a0e3MeUCHHS.

OpienTanis 0CBITHHOL
nporpamu

OcBiTHBO-HayKOBa MpPOrpama MiJroTOBKUA Maricrpa.

OcHoBHHUI1 (OKYC OCBITHBOI
NporpamMu

CrneuianpHa ocBiTa B rany3i E Ilpupoanuui Haykd, mMareMaruka Ta
CTaTHCTHKA, crierianbHocTi ES di3uka ta actpoHOMIS.

KinrouoBi cinoBa: TeopernuHa (i3uka, actpodizuka, KOMIT IOTEpHE
MOJICTIIOBAHHS, aCTPOHOMIs, CTATUCTUYHA (Di3MKa, KBAHTOBA MEXaHIKa,
¢bi3MKa KOHJIEHCOBAHOTO CTaHy, KOcMoOJOris, (izuka Mikpo- 1
MaKpOCBITY.

Oco0suBoCTI Mporpamu

OcgiTHs mporpama repeadayae BUBYCHHS TUCIUILIIH 13 TCOPETHYHOT
Gbi3ukn W acTpodi3uKH, KOMII FOTEPHOTO MOJICTIOBAHHS, K1 BiIMOBI-
JIAI0Th CyYacHUM TEHIEHIIiAM PO3BUTKY HAyKH. IX UMTAIOTh BUKIAAi,
SKI MalTh BaroMi 3700yTKH 1 MPOBOIATH AKTHBHI JOCIHIIKEHHS,
3aBJSIKM YOMY MariCTpaHTIB 3aJly4aloTh 10 aKTUBHOI HAYKOBOI1 pPOOOTH.
OxpeMi AMCUUIUIIHU BHMKJIAJAIOTh AHIIIHCBKOI0 MOBOIO, IO CIpUSE
3pPOCTaHHIO MOXJIMBOCTEW JJIs aKaJeMiuHOI MOOUIBHOCTI 3/100yBayiB.
Bunyckaukun OIl MaroTh TepCrneKTUBHU MpalleBIallITyBaHHS B
KOMIIaHISIX, OpraHizalifx, Yy MNpPOBIAHUX YHIBEpCUTETaX Ta IHIIHUX
HayKOBHX yCTaHOBaxX B YKpaiHi Ta 3a KOPJOHOM.

[Iporpama cripsiMoBaHa Ha OBOJIOAIHHS (PyHTAMEHTATLHUMH 3HAHHIMHU
Ta HaBUYKaMH TEOPETUYHUX JOCIIKEHb y (i3ull Ta acTpodizuiil,
BpaxoBY€ HOBITHI BUMOTH I110J10 3B’SI3KY TEOPETUYHHUX MOJI0XKEHb Ta 1X
MPaKTUYHOTO 3aCTOCYBAaHHS, (opMye (axiBLiB 13 AOOPUM JIOTTYHUM
MUCIIEHHSIM Ta YSBOIO, 3[JaTHUX BHMKOPHMCTOBYBAaTH HE JHIle HaOYTi
3HaHHS, ajie 1 reHepyBaTy HOBI 171€i Ha 0a31 Cy4acHUX JOCATHEHb HAYKH.

4. TIpuaaTHiCTh BUIIYCKHUKIB /10 MPaleBJAIITYBAHHSA Ta MOAAJILIIOT0 HABYAHHS

Ipugarnicts 10
NnpaneBIalITyBaHHA

HalyTi KOMIOETEeHTHOCTI MOXKYTh 3aCTOCOBYBATHUCS Y JOCIHITHHUIIBKIH Ta
IHIIMX cdepax 3aiHATOCTI Ha HALIOHAJBHOMY Ta MDKHApOAHOMY
PiBHSX, 110 BUMAararoTh e(peKTUBHOI KOMYHIKAIIii.

BunyckHUK MaricTpaTypud MOKE MpaIloBaTH Ha IOCaJax HAYKOBHX
CHIBPOOITHUKIB HAayKOBO-JIOCIIHUX 1HCTUTYTIB TEOPETHUUHOI (I3UKH,
aCTPOHOMIUHHMX 0OOCepBaropiil, 1HXEHepiB-IOCTIAHUKIB, MOJIOALINX
HayKOBHUX CIHIBpPOOITHHUKIB, HAayKOBO-TE€XHIUYHUX (DaxiBLIB Yy Tairy3ax
TEOPeTUYHOT (i3UKM, acTpoHOMii, (I3MYHMX HayK 1 TEXHIKH,
1HKEHEepIB-IIPOrpaMiCTIB y HAyKOBO-AOCTIIHUX I1HCTUTyTax, abo Ha
aCTPOHOMIYHHMX 00CepBaTOPIsX.

[lepenik npodeciii 3rigHo HamnionaneHoro kinacudikatopa Ykpainu:




Knacudixarop npodeciii (JIK 003:2010)

2111 [Tpodecionanu B ramysi ¢i3uku Ta aCTPOHOMIT
2111.1 Haykogi ciiiBpoOiTHUKH ((pi3uKa, aCTPOHOMIs)
2111.2 ®i3uKku Ta aCTPOHOMU

2131 [Tpodecionanu B raiy3i 00UUCITIOBAIEHUX CUCTEM
2132.1 HayxkoBi criBpoOITHUKY (TIpOTpaMyBaHHs)
2310 Bukitanadi yHIBEpCHTETIB Ta BUIIMX HABYATBHUX 3aKJIA](iB

2310.2  Inmi BuKIamavi yHIBEPCUTETIB Ta BUIIMX HABYAILHUX 3aKJIa/liB

AxkajnemivHi npaBa
BUILyCKHHMKIB

MaroTh mpaBO MPOJOBXHTH HABYaHHS Ha TPETbOMY (OCBITHBO-
HayKOBOMY) PiBHI BUIIO1 OCBITH Ta 3700yBaTH JOAATKOBI KBasTi(hiKarrii
B CHCTEMI OCBITH JIOPOCIIUX.

5. BukiaananHsa Ta oiHIOBaHHSA

BuxkjiaganHs Ta HAaBYaHHSA

CryneHTOIeHTpOBaHe, MNPOOJIEMHO-OPIEHTOBAHE, CaMOHABYAHHS, a
TaKOX €JEKTpOHHE HaB4YaHHSI B cucreMax Moodle Ta y cucrtemi
enexktponHoro HaB4yanHs JIHY imeni IBana ®panka.

Buknaganus opranizoBaHo y ¢opmi Jiekuiid, jgabopaTopHHX poOiT,
MPaKTUYHO-CEMIHAPCHKUX 3aHATh, CAMOCTIHHOT POOOTH CTYIEHTIB,
IHAMBITyalbHUX 3aHATH Ta KOHCYJbTalid. BupoOHWYa mpakTHKa Ha
6a3i kadenp ¢izuuHoro QaxynpTeTy, ACTpOHOMIUHOI oOcepBaTopii,
MapTHEPCHKUX 1HCTUTYIIIH.

OuiHoOBaHHA OniHOBaHHS HaBYAJIbHUX JOCSTHEHb CTYJCHTIB 3MIMCHIOETHCS 3a
cucremoro ECTS (100-0anpHa mikana) Ta Hal[lOHAJIbHOKO IIKAJIOHO
OLIIHIOBAHHS.
Tlomounuii KoHmpois — YCHE Ta THCHMOBE ONUTYBAHHS, MOJIYJIbHI
KOHTPOJIbH1 pOOOTH, 3aXUCT 1HIUBITyaIbHUX 3aBAAHb.
1liocymkosuti koumpons — €K3aMeHU Ta 3aJIiKu 3 ypaxyBaHHSAM 0OaliB
MIOTOYHOTO KOHTPOJIIO, 3aXUCTH MPAKTHUK.
Amecmayis — kBamnigikauiitHa po6ora 13 3axuctoM B EK.
6. IIporpamMHi KOMNIETEHTHOCTI
InTerpanbHa 3/1aTHICTh PO3B’S3yBaTH CKJIAJHI 3a7adl 1 NpoOIeMHu TOCIITHUIBKOIO
KOMIIETEHTHICTh Ta/a00 1HHOBALIHHOTO XapakTepy y (i3uili Ta aCTPOHOMII.

3arajbHi KOMIIETEeHTHOCTI
(BK)

3K01. 31aTHICTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAIISX.
3K02. 3HaHHA Ta pO3YMIHHA HpeaMeTHOI 00jacTi Ta PpO3yMiHHS
npo¢eciitHol AiAIbHOCTI.

3K03. 3natHicTh A0 MOLIYKY, 0OpoOjaeHHs Ta aHanmizy iHpopmauii 3
PI3HHX JIKEPEI.

3K04. 31aTHICTh BUUTHUCS 1 OBOJIOJIBATH CYYaCHUMHU 3HAHHSIMH.

3K05. 31aTHICTh BUKOPHCTOBYBAaTH 1H(OpMaLilHI Ta KOMYHIKaliiHI
TEXHOJIOT1I.

3K06. 31aTHICTh BUSBIIATH, CTABUTH Ta BUPIIIYBaTH MPOOIEMH.

3K07. 3naTHiCcTh TPOBEACHHS TOCTIKEHD Ha BIIMOBITHOMY PiBHI.

CrueniauabHi (¢paxoBi)
komneTeHTHOCTI (CK)

CKO1. 3naTHiCTh BUKOPHCTOBYBATH 3aKOHM Ta MPUHLUUIH (PI3UKH Ta/abo
acTPOHOMIT Yy MO€HAHHI 13 MOTPIOHUMH MaTeMaTHYHUMH 1HCTPyMEHTaMU
JUTSL OTTUCY TIPUPOTHUX SBHILL.

CKO02. 3natHicTh (hopMysIIOBaTH, aHAII3YBaTH Ta CUHTE3YBATH PIIIEHHS
HAYKOBHUX Mpo0IIieM y raiys3i (i3uku Ta/abo acTpoHOMII.

CKO03. 3natHicTh Mpe3eHTYBaTH pe3yJIbTaTh MPOBEICHUX JOCTIPKEHb, a
TaKOXX CydacHl KoHremmii y ¢i3umi Ta/abo actpoHOMIi (axiBIpsm 1
HeaxiBIISIM.

CKO04. 3natHicTh KOMYHIKYBaTH 3 KOJITaMH YCHO 1 MHCBMOBO




ACPKaBHOKO Ta aHFHif/'ICBKOIO MOBaM IIOAO HAYKOBUX JOCATHCHBL Ta
pe3yabTaTIB AOCTIHKEHD Y Taly3i (hi3UKH Ta/abo acTpOHOMII.

CKO0S. 3narHicth cnpuiiMaTé HOBO300YTI 3HaHHS y raiy3i (Qi3uku Ta
acTPOHOMII Ta IHTETPYBAaTH iX 3 YK€ HAasSBHHUMHM, a TaKOX CAMOCTIHHO
OTNAHOBYBATH 3HAHHS Ta HABWYKH, HEOOXIHI JJIsI PO3B’SI3aHHS CKIIATHIX
337124 1 IpobyeM y HOBUX Uil ce0e JAeTali30BaHuX MPEAMETHUX Tamy3sx
¢bi3uku Ta/ab0 acTpoHOMIlT W JOTHYHUX JO0 HUX MDKAMCIHUIUTIHAPHUX
00JacTsIX.

CK06. 3naTHiCTh po3poOJIsATH HAYKOBI Ta MPUKJIAIHI MPOEKTH, KEPYBATH
HUMH Ta OI[IHIOBATH 1X Ha OCHOBI (DaKTiB.

CKO07. 3paTHICTh OpraHizoByBaTH OCBITHIM TIpOIlEC Ta IPOBOJUTH
MPaKTUYHI Ta Ja0opaTopHi 3aHATTSA 3 (PI3UYHMX Ta/ab0 aCTPOHOMIUHHX
HABYAIGHUX JUCIMIUTIH B 3aKJIaJIaX BHUIIOi OCBITH.

CKO08. 3nmarHicTh QopMyTrOBaTH HOBI TIMOTE3W Ta HAYKOBI 3a1adi y
raimy3i (i3uKd Ta acTpOHOMIi, BHOMpPATH BIAMOBIAHI METOMM IS iX
PO3B’s13aHHS, Oepy4H JI0 YBark HassBHI PeCypcH.

CK09. 3natHicTh eheKTHBHO BHKOPHUCTOBYBAaTH Ha MPAKTHIIl Cy4acHi
TEOpii METOIM YIIPABIIHHA HAYKOIO Ta ALJIOBOTO a/IMiHICTPYBaHHSI.

CK10. 3naTHICTb 3A1HCHIOBATH HAOMIKEHY A1arHOCTUKY (PI3MYHUX YMOB
y PI3HOMaHITHHX acTpO(i3MYHMX CHCTEMax Ha OCHOBI pe3yJbTaTiB
ACTPOHOMIYHHX CIIOCTEPE)KEHb.

CK11. 3parHicTh pO3YyMITH Cy4acHI MOZENI pPI3HOMAHITHHUX acTpo-
(bI3MYHKUX CHUCTEM Ta BMITH KPHUTHYHO iX aHaJi3yBaTd Ha OCHOBI JTAHUX
ACTPOHOMIYHHX CITIOCTEPEKEHb.

CK12. 3xaTHicTh OmepyBaTy 3 OCHOBHUMH TUIaMU JiedopMariii areopu
laiizenOepra, BHUKOpUCTOBYBAaTH 1IX Yy 3adadax (Ii3UKH MIKpo- Ta
MaKpOCBITY.

CK13. 3parHicte OyayBaTu cropolieHi Mojenl (i3nyHMX SBUIL Ta
BIZJTHAXO/IUTH AHAJIOTi JUIsl MDKIMCUUILIIHAPDHUX 3aCTOCYBaHb (DI3MUHHUX
METO/IIB AOCIIHKEHHSI.

7. Tlporpamui pe3yJbTaTH HABYAHHSA

Pesyabrarn HaBuanus (PH)

PHO1. BuxkopucToByBaTH KOHIIENTyaJbHI Ta CIeEIliajli30BaHi 3HAaHHA 1
PO3YMiHHS aKTyaJbHUX MpoOJeM 1 JOCATHEHb OOpaHUX HamNpsMiB
Cy4yacHOi TEOpeTHMYHOI Ta eKCIepUMEHTadbHOI (i3uKuM Ta/abo
acTPOHOMI{ JUIs PO3B’s3aHHS CKJIAIHUX 3a/1a4 1 IPAaKTUYHUX MTPOOIIeM.

PHO2. [IpoBoauTu ekcriepuMeHTaIbHI Ta/ad0 TEOPETHUUHI JOCITIIHKEHHS
3 ¢i3MKM Ta acTpOHOMIii, aHali3yBaTH OTPUMaHI pe3yJlbTaTH B
KOHTEKCTI ICHYIOUHMX Teopiil, pOOHUTH apryMeHTOBaHi BHCHOBKH
(BKJIIOYAOUYM OIIHIOBAHHS CTYIEHS HEBU3HAUYEHOCTI) Ta MPOMO3UILIL
1010 MOAABIINX JOCTIJIKEHb.

PHO03. 3acrocoByBaTH cydacHi Teopii HAYKOBOT'O MEHEKMEHTY Ta
JIOBOTO afMIHICTpyBaHHS JUIsl OpraHi3allii HayKOBUX Ta MPUKIAJTHUX
JOCIIJIKEeHb y Taimy3i (i3uKHu Ta/abo acTpOHOMIi.

PHO04. Obupatu i BUKOPUCTOBYBATH BiAIOBIJHI METOAM OOpOOKM Ta
aHamizy pAaHux Gi3MYHUX Ta/ab0 aCTPOHOMIYHUX JIOCHIKEHb 1
OIIIHIOBAHHS 1X JIOCTOBIPHOCTI.

PHOS. 3niiicHioBaTH ()eHOMEHOIOTIYHUN Ta TEOPETUYHUNA OMHC JTOCHTi-
JDKYBaHHUX (PI3MYHUX Ta/a00 aCTPOHOMIYHHUX SBUIL, 00’ €KTIB 1 IPOIIECIB.
PH06. OOupatu edexkTuBHI MaTeMaTH4HI METOAU Ta 1H(OpMalliiHi
TEXHOJIOTi] Ta 3aCTOCOBYBAaTH iX Ui 3JIHCHEHHS IOCHIKeHb Ta/abo
1HHOBAIII} y ramy3i ¢i3uku Ta/abo acTpoHOMIl.

PHO7. OuiHoBaTy HOBH3HY Ta JOCTOBIPHICTh HAYKOBUX PE3YyJIbTaTIB 3
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oOpaHoro HampsMy (i3UKH Ta/ab0 acTpOHOMIi, ONPHIIOJHEHUX Y
dhopmy myOumiKaIiii Y1 yCHOI JJOTOBIiI.

PHO8. IlpesenTyBatu pe3ynbTaTH AOCTIIKEHb y GopMi TOMoBiAeH Ha
ceMiHapaX, KOH(EpEeHIIAX TOIIO, 3AIMCHIOBAaTH  NpodeCiiHMMA
MUCHMOBUH ONKC HAYKOBOTO JOCIIPKEHHS, BPAXOBYIOUM BUMOTH, METY
Ta IUIBOBY ayAUTOPIIO.

PHO09. AmnamizyBath Ta Yy3arajlbHIOBaTH HAyKOBI pe3ylbTaTH 3
obpanoro HampsMy (i3ukd Ta/abo0 acTpOHOMIi, BiJCIIIKOBYBATH
HAHOBIIII ~ JIOCATHEHHS B  I[bOMY  HampsiMi, B3a€EMOKOPHCHO
CIUJIKYIOUHUCH 13 KOJIETaMHU.

PH10. BigmykoByBaTty iH(pOpMAIiO 1 JaHi, HEOOXiJHI PO3B’SI3aHHA
CKIagHUX 3a7ad ¢izuku Ta/abo acTpoHOMii, BUKOPUCTOBYIOUH Pi3Hi
JDKepera, 30KpeMa, HAyKOBiI BHJAaHHSA, HAyKOBI 0a3W JaHHX TOUIO,
OIIIHIOBATH Ta KPUTHYHO aHAII3yBaTH OTPUMaHy 1H(pOpMaIIifo Ta J1aHi.

PH11. 3actocoByBaTH Teopii, mpuHIMNU 1 MeToau (i3uKH Ta/abo
aCTPOHOMII JUIsI pO3B’A3aHHS CKJIAIHUX MDKIMCHHUILTIHAPDHUX HAYKOBHX
1 IpUKJIaTHUX 3a7a4.

PH12. Po3poOiaté Ta 3acTOCOBYBaTH €(EKTHBHI alrOpUTMH Ta
CHeIliayli3oBaHe MporpaMHe 3a0e3MEUYCHHS IS JOCIiKEHHS MOJIeIICH
¢i3nyHMX Ta/ab0 acTPOHOMIUYHMX OO’€KTIB 1 MpoIeciB, 0O0pPOOKH
PE3yNbTaTIB EKCIIEPUMEHTIB 1 CIIOCTEPEKEHb.

PH13. CrBoproBatu (Hi3WyHi, MaTeMaTH4YHI 1 KOMII'IOTEpPHI MOei
MPUPOJTHUX O0’€KTIB Ta SBHIN, TEPEBIPITH iX aJCKBATHICTH,
JOCTIDKYBATH 1X JUIi OTPUMaHHS HOBUX BHCHOBKIB Ta TMOTJIHOJICHHS
PO3yMiHHSI IPUPOAM, aHAITI3YBATH OOMEXKEHHSI.

PH14. Po3pobmaru Ta Bukinazatd (isuaHi Ta/abo acTpOHOMIYHI
HaBYaJbHI JUCHMIUIIHM B 3aKjiajax BUIIOI, (axoBoi mepenBULIO],
npodeciiinoi  (mpodeciiiHo-TexHIYHO1), 3arajibHOi  cepeaHbOl  Ta
MO3aIIKIIBHOI OCBITH, 3aCTOCOBYBATH Cy4YacHI OCBITHI TEXHOJIOTIi Ta
METOAMKH, 3JIHCHIOBATHM HEOOXIJHY KOHCYJIbTAaTUBHY METOIUYHY
HIATPUMKY 37100yBadiB OCBITH.

PH1S. IlnanyBatu HayKOBi JOCHIDKEHHS 3 YpaxyBaHHSAM IIUIEH Ta
oOMexxeHb, o0upaTH e(QEeKTUBHI METOAU JOCHIDKEHHS, PpOOUTH
0oOIpyHTOBaH1 BUCHOBKH, 3a P€3yJIbTaTaMH JIOCIIJKEHHS.

PH16. bpatu npoayKTUBHY y4acTb y BUKOHAHHI €KCIEPUMEHTAIbHUX
Ta/ab0 TEOPETUUHUX JTOCIIKEHb Y rany3i (pi3uku Ta acTPOHOMII.

PH17. Po3p’si3yBaTu HaWOpoCTilll KBAaHTOBO-MEXaHIYHI 3ajayi 3
ypaxyBaHHSIM KBAHTOBAaHOCTI MPOCTOPY Ha IUIAHKIBCBKUX MacmTadax,
3HaXOJWUTH OILIHKU JUIi BEJIMYMHU KBaHTa IPOCTOPY, 3aCTOCOBYBATH
y3arajibHeHHs1 cTaTUCTUK boze—AlHmTaiina Ta ®epmi—/[ipaka y
CTaTUCTHKO-MEXaHIYHOMY Ta KBAaHTOBO-MEXAHIYHOMY MIXOAaX ISt
€(EeKTUBHOTO MOJIETIIOBAHHS (DI3MYHUX CHCTEM.

PH18. Po3B’si3yBaTi 3a/1adi nMpo pyx NPHUPOAHUX Ta IITYYHHX OO'€KTIB y
rpaBiTalliifHUX MOJSAX Ta 331a4i PO BHYTPIIIHIO OYI0BY 3ip.

PH19. 3naTn 1po MoXoKeHHs XIMIYHUX eIeMEHTIB y BeecBiTi 1 po3ymitu
YUHHUKU 3MIHM X BMICTY, a TaKOX iX poib y (opMyBaHHI 30psiHUX Ta
HEOYJSPHUX CHEKTPiB, BMITH pO3B’A3yBaTW HaMmpocTimi 3axadi 3
BU3HAYCHHSI HOHHOTO Ta XIMIYHOTO BMICTY 31p 1 HEOYJISIPHUX CEPEIOBHIIL.
PH20. Bosoxmit cy4acHMMH METOJaMH JIIarHOCTUKH Ta MOJICTIOBAHHS
CBITIHHSI HEOYJISIPHUX CEPEIOBHIIL 1 30pSIHUX arMocdep Ha OCHOBI JaHUX
aCTPOHOMIYHHX CHOCTEPEKEHb.




8. PecypcHe 3a0e3meueHHs peaJizaiii nporpamu

Kanpose 3a0e3ne4ennst

HaykoBo-mieqaroriudi mpariiBHUKH, M0 3a0€3MeUyIOTh peatizaiiio Iiiel
OCBITHBO-TIpOECiifHOi TporpaMu, BiANOBIAAIOTH JIIEH3IMHUM YMOBaM
MPOBAPKEHHS OCBITHBOI JIISUTBHOCTI 3aKJIA B BUIIOI OCBiTH. HaBuanbpHuii
rporiec 3a0e3neuyroTh To1eHTH Ta podecopu kadbeap JIHY imeni IBana
@panka. Cucrema 1000py KaJpiB BiIOYBaeThCs HA KOHKYPCHIM OCHOBI.
VYci HayKOBO-TIEAroriyHi MPALiBHUKU MOCTIHHO BJOCKOHATIOIOTH CBOIO
reaaroriuny i gaxoBy MalCTEPHICTh, MPOXOSTh HAYKOBI CTa)KyBaHHS, SIK
B 3BO Ta HayKOBHUX ycTaHOBaX YKpaiHH, TaK i 32 KOPAOHOM.

MarepiajibHO-TeXHIYHe
3a0e3nevyeHHst

HaBuanHs1, MpoX0/KEHHS MPAKTHK, BAKOHAHHS KBaJIi(iKaiiHIX pooiT
3a0e3neueHo HeOOXiTHUMHU MaTepialbHO-TEXHIYHUMH pecypcamu JJis
oprasizarlii OCBITHROTO IPOIIECY, BKIIOYHO 3 CaMOCTIHHOI POOOTOIO
CTY[CHTIB, a caMe: HaBYAJbHUMH AayIUTOPISIMH, KOMII IOTEPHUMHU
POOOYMMH MiCLISIMHU, MYJIBTUMEAIMHUM 00IaJHAHHAM 1 TabopaTopisiMu
13 TEeXHIYHUM YyCTaTKyBaHHsAM Kadeap ¢i3udHoro (akyabTery Wu
Actponomiunoi obcepsaropii JIHY imeni IBana ®dpanka (30kpema,
teneckor-peduekrop A3T-14, a takox Hamionaneae HanOaHHS
VYkpainu «HaykoBo-qocnigHUil KOMILUIEKC amapaTypu AJis BHUBUEHHS
MTYYHUX HEOECHUX Tl OMMKHBOTO KOCMOCY aCTPOHOMIYHOT
oOcepBaTopii JIbBIBCAKOTO HAIlIOHAJIBHOTO YHIBEpCUTETY iMeHi IBaHa
dpankay https://astro.Inu.edu.ua/national-treasure-of-ukraine/).

Indopmaniiine Ta
HABYAJIbHO-METOAUYHE
3a0e3meYeHHs

Odiniitauii caiir JIHY imeni IBama ®panka https://www.lnu.edu.ua
MICTUTh 1H(OpPMALIII0 TPO OCBITHI MpOrpamu, HaBYaJbHY, HAYKOBY 1
BUXOBHY JiSUIBHICTh, CTPYKTYPHI MigPO3IUIHA, TpaBUjia TNPUHOMY,
KOHTaKTH; HEOOMEKEHUH J1ocTynm A0 Mepexi [HTepHeT; HaykoBa
0i0mioTeka, 4YMTaJIbHI 3alld; BIPTyaJbHE HaBYaJbHE CEPEIOBUIIEC
Moodle; cunabycu HaBYaIbHHX JUCHHUIUIIH, HPOTPaMH  IPAKTHK;
METOJINYHI BKa31BKU MI0JI0 BUKOHAHHS KBaJli(DiKAIIHUX POOIT.

Cucrema AMCTAaHUIMHOTO HaBYaHHA: XMapHUU NpoaykT ‘“‘Microsoft
Office 365” 13 gocTynoM 10 OE3KOIITOBHUX XMapHUX O(ICHUX
CepBICiB (KOPIIOPATUBHOI €JIEKTPOHHOI CKPUHBKHU, CEPBICY KOMaHAHOT
podotu “Microsoft Teams”). Enexrtponnuii karaigor HaykoBoi
616moTeku yHiBepcuteTy. [HDopmariiiina cuctema “Dekanat”. JlocTym
no 6a3 ganux Scopus, Web of Science.

BinbHe nporpamHe 3a0e3ledeHHs JUIsl YHCIOBUX Ta aHATITHYHUX
po3paxyHkiB (maketn CLOUDY, Starburst99, AlterBBN, Tlusty,
Synspec43, cuctema KoM 10TepHoi aaredpu wWxMaxima Torro).

9. AkajaemiuHa MOOIJIBHICTD

HauionanbHo-KpeauTHA
MOOIJIBHICTE

Ha ocHoOBi 1BOCTOpOHHIX AOroBOpiB MiK JIBbBIBCAKUM HaIlilOHATbHUM
yHiBepcuTeTOM iMeHi IBaHa dpaHka Ta yHIBEpCUTETaMH 1 HAyKOBUMU
yCTaHOBaMHU Y KpaiHH.

MixHapoaHa KpeaMTHA
MOOITBHICTH

Ha ocHOBI N1BOCTOpOHHIX IOTOBOPIB MiK JIBBIBCHBKMM HAaIliOHATEHUM
yHiBepcuTeToM iMeHi [Bana ®dpaHka Ta 1HO3EMHUMHM 3aKjIaJaMU BHUILOL
OCBITH, 3 SIKUMH YKJIaJIEH] JIOTOBOPH IPO CHIBIIPALIIO Ta CIIBPOOITHUIITBO.

IIporpama Erasmus+, mo 3amo4yatkoBaHa €BponeiicbkuM Cor30M y
2014 p. 1 nepenbayae HaBYAIbHY KPEIUTHY MOOIJIBHICTH CTY/IEHTIB Ta
BHKJIQ/JIauiB 3a ydacTio JIbBIBCHKOTO HAIlIOHATBHOTO YHIBEPCHUTETY
imeHi [Bana ®panka ta yHiBepcuteTiB ABctpii, ®panuii, Himeuunnu,
Itanii. [Tonpmi B MeXax MiIHUCAHUX YTO.

HaBuanus iHo3eMHUX
3100yBa4iB BUIIIOI OCBITH

HaBuaHHs 1HO3eMHHX CTYJEHTIB IPOBOJAUTHCA Ha 3arajlbHUX MiICTaBax
3a YMOBU 3HaHHs YKPAaiHCBKOI MOBH.



https://astro.lnu.edu.ua/national-treasure-of-ukraine/
https://www.lnu.edu.ua/

2. IlepeJiik KOMIIOHEHT OCBITHHO-HAYKOBOI IPOrpPaMu Ta iX JIOTIYHA NMOCJIIT0BHICTH
2.1. Ilepenix komnoneHTiB OI1

Kon | Kommonentn ocBiTHBOI porpamu (HaBYaIbHI JUCIUILIIHU, KYPCOBI TIPOEKTH, Kinb- dopma
H/IT MIPaKTHUKH, KBamidikariitHa podoTa) KIiCTh T ICYMKOBOTO
KPEIWTIB | KOHTPOJIIO

1. HOPMATHUBHI HABYAJIbBHI JUCHUIIJITHA

1.1. IlukJj 3arajJibHOI MiATOTOBKH

OK 1 | Ilemarorika BUIIOI IIKOJIA 3,5 3aiik
1.2. Huxs npodeciiiHoi Ta MpaKTHYHOI MATOTOBKHU
OK 2 | Meronuka Bukiananus ¢izuku y 3BO 5,0 3aimik
OK 3 | IlemaroriuHa acHCTECHTChKA MTPaKTHKA 6,0 Hud. 3amik
OK 4 | BupobHr4a HayKOBO-IOCIIHA ITPAKTHKA™® 9,0 Hud. 3amik
OK 5 | HaykoBwuii ceminap™ 3,0 3arik
OK 6 | Kpamidikarriiina pobora* 12,0 3axuct
OK 7 | dynnameHTalnbHI IPoOIeMH KBAHTOBOI MEXaHIKH 6,5 Icnur
(Fundamental problems of quantum mechanics)

OcBiTHBO-HayKO0Ba nporpama «Teopernuna ¢izuka Ta acTpodizukar»

OK 8 | Bubpani nutanHst Teopii rpaBitarii* 3,5 3amik
OK 9 | KpanToBa indopmarris 4,5 Ictiut
OK 10 | MoaentoBanHs 30psiHux atMochep® 3,0 Icur
OK 11 | HebGecna MexaHika Ta acTpOAHHAMIKA 3,0 Icrur
OK 12 | Actpodiznka KOMOAKTHUX 00'€KTIB 3,0 3amik
OK 13| ®isuka 603e-cucrem (Physics of Bose-systems) 4,0 Icriut
OK 14| JliarHocTuKa Ta MOJICTIOBAHHS CBITIHHS HEOYISIPHUX CEPEOBUIIL 3,0 Icnur

(Diagnostics and modeling of the nebular environments)*

OK 15 | KBanrosa teopis mosist (Quantum field theory) 50 Icrur
OK 16 | Hyxneocuntes y Beecsiti (Nucleosynthesis in the Universe) 50 Icriur
OK 17 | Hogi 3agaui kBanToBoi Mexaniku (New problems of quantum mechanics)* 3,0 3aiik
OK 18 | Exsornuni cratrctuxu (EXxotic types of statistics)* 3,0 3amik
OK 19 | BuOpani nuraHHs KBaHTOBOI CTATUCTHYHOT MEXaHIKU 5,0 Icnur
3aranpHul 00CAT 000B’ I3KOBUX KOMIIOHEHT: 90

* Hucyuniinu 00CIiOHUYBKO20 (HAYKOB020) KOMNOHEHMA



Kon | KommoHeHTH OCBITHROI IporpaMu (HaBYaJIbHI TUCITHILTIHH, KyPCOBI IIPOEKTH, Kinb- dopma
H/1 MIPaKTUKH, KBamidikariitHa poboTa) KIiCTh i ICYMKOBOTO
KpENIUTIB KOHTPOJIIO

2. BUBIPKOBI HABYAJIBHI JUCHUIIJITHA

2.1. lucuuniiHg BiIbHOTO BUOOPY CTyJA€eHTa

2.1.1. IlukJj 3arajgbHoOI MiArOTOBKH

BK 1 | ducumrutiay BiibHOTO BHOOPY 3,0 3amik

2.1.2. Iluka npodeciiiHoi Ta NPAKTUYHOI MIATOTOBKH

BK 2 | 1. AkryanbHi mpo6ieMu Gi3uKd KOHAEHCOBAHOTO CTaHy

. OnTr4Ha CIIEKTPOCKOITis 4,5 3amik

W N =

. Kinmetnuni nporecu B 6araTOKOMIIOHEHTHHAX CHCTEMax

BK 3 | 1. OcHOBHU KOCMiYHOI CUTYaIifHOT 0013HAHOCTI.

. Teopis 30psHUX CIIEKTPIB 3,5 3aik

W N =

. ®izuka ramaktuk (Physics of galaxies)

BK 4

—

. Enextponne o0namHaHHs acTPOHOMIYHUX 00CepBaTOpin

. JlazepHOo-noKarmiiHi ciocrepekeHHs Ta porometpis HIC3 3,0 3arik

w N

. CynyraukoBa Hasiraiis (Satellite navigation)

BK 5 | 1. KBanToBOMeXaHiuHi acneKTH acTpogizuku
. Metogu Monrte-Kapio y ¢i3ulli KOHIEHCOBaHOTO CTaHY 3,0 3arik

. ObuncIroBaNbHA TiIPOra3oJHAMIKA

BK 6 . MaremaTH4Hi1 acCIIEKTH KBAHTOBOI MEXaHIKH
. CymepcumeTpisi y KBaHTOBII MeXaHiIli 50 3amik

. Touno po3B’si3yBaHi 3a7a4i y CTaTUCTHYHIH (i3uiii

BK 7 | 1. KanToBa Teopis TBepAoro Tina

N P |W N P W NN~

. Metoau 0OpoOKH CUTHAITIB Ta 300pakeHb

(Signal and image processing methods) 3.0 3anix

. @i3nyHMIA OTHC TIPOIIECiB €BOIIOIIIT Ta AeTpajallii B CKIIAJHUX CHCTEMaX

BK 8 | 1. Crpykrypa Ta eBomolisi Bcecsity

. OcHoBH (hi3u4HOT KOCMOJIOTIT 5,0 3aiik

W b P W

. Actpodiznka BUCOKHX €Heprii

3aranpHuid 00CsT BUOIPKOBUX KOMITOHEHT: 30

3ATAJIBHUI OBCAT” OCBITHBOI ITPOI'PAMU: 120
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2.2. CTpyKTypHO-JIOTI4HA CX€Ma OCBITHBOI IPOTpaMu

CEMECTP 1 CEMECTP 2 CEMECTP 3

OK 2

OK1

OK 9
KBaHTOBa
iHbopmauin

OK 7
Fundamental
problems of quantum
mechanics

OK 19
BubpaHi nuTaHHA
KBaHTOBOI
CTAaTUCTUYHOI
MexaHiKK

OK 17
New problems of
guantum mechanics

OK 13
Physics of
Bose systems

OK 18
Exotic types of
statistics

OK 8
BubpaHi nutaHHA
Teopil rpasiTauil

OK 11
HebecHa mexaHika
Ta acTpoAMHaMiKa

OK 12

AcTpodizunka

KOMMaKTHUX
06'eKTiB

OK 16
Nucleosynthesis
in the Universe

OK 10
MopenioBaHHA
30psAHMX aTMocdep

OK 14
Diagnostics and
modeling of the
nebular
environments

11

. MeToLuKa
Hen§r0r|Ka BUKJIaflaHHSA )
BULLOT LUKONA thiznky y 380

CEMECTP 4

OK 3
MeparorivyHa
aCNCTEHTCbKa
npakTVKa

OK 4
BupobHuya
HayKOBO-A0CANiAHA
NPakTUKa

OK 5
HaykoBuni
ceMmiHap

OK 6
KeanidgikauinHa
poboTa



3. ®opma arTecranii 3100yBaviB BUIIIOI OCBITH

Artecramisi  3m00yBadiB  BHINOI OCBITH 3AIMCHIOETBCS Yy (opMi MyONIYHOTO 3aXUCTy
KBaJTiQikaiiHoi (MaricTepcbkoi) poOOTH Ta 3aBEpUIYETHCS BHUIAUCIO0 JOKYMEHTA BCTAHOBIJIEHOTO
3pa3ka Impo MPHUCY/HKSHHS CTYIICHS MaricTpa 3 NMPUCBOEHHSAM KBamidikarii: Marictp 3 ¢i3uku Ta
aCTPOHOMII.

Bumorn g0 xkBagidikaniiinoi podoru

Kamidikariiina pobota Marictpa € 3aBepIICHOI0 PO3pOOKOI0, IO BiI0OpaXkae 1HTETpaIbHY
KOMIIETEHTHICTh 1i aBTOopa. Y KBamidikauiiHiii poOoTi moBMHHI OyTH BUKJIAlIEHI pe3yabTaTu
EKCIICpUMEHTAIBHUX Ta/a00 TEOPETUYHHMX JOCHTIJKCHb, CIPSIMOBAaHMX HA pO3B’S3aHHS 3a1ad
JOCITITHALIBKOTO 200 IHHOBAIIMHOTO XapakTepy B 001acTi ¢i3uku Ta/abo acTpoHOMIi.

Kpamidikamiiina poboTta He TMOBHHHA MICTUTH aKaJeMI4HOro Iulariaty, ¢adpukariii,
danscudikarii.

KBamigikamiiina pobora mae OyTu po3milieHa Ha CalTi 3akiaay BHIIOI OCBITH ab0 HOTO
miIpo3airy, abo y peno3uTapii 3aKaaay BUIIOT OCBITH.

4. MaTpuus BiAIOBiIHOCTI MPOrpaMHUX KOMIIETEHTHOCTEM
KOMIIOHEHTAM OCBITHbOI NPOrpaMu

OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK
1 2 3 4 5 6 7 8 9o | 10 | 1 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19

P T e e I B + |+ |+ + | o+ |+

3K

o e I B B i e T " R i R

3K + |+ |+ |+ |+ + | o+ +

03

3K

o + |+ + |+ |+ |+ ]+ |+ T T T e T

Klw |+ | + | + | + | + + +

05

3K

o + | o+ + +

3K

o + |+ | o+ + + + +

K

o T T e e e e e e T I I

K

o T I e e T T B R e e + | o+ |+

K

B B +

o + |+ |+ |+ + o+ |+ |+ |+ |+

K

o T T e e e e e e T I I

K

o + +

K

o IR

K

- + + | 4+ +

K

o + |+ |+

K

0 + + + +

K

X + + + +

K

12 +

K

o + + + +
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5. MaTpuus 3a0e3ne4eHHs1 NPOrpaMHHX pe3yjbTaTiB HaB4anHs (PH) BinnoBinnumu

KOMIIOHEHTAMM OCBIiTHBLOI IporpamMu

OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK | OK
1 2 3 4 5 6 7 8 9o | 10 | 1 | 12 | 13| 14 | 15 | 16 | 17 | 18 | 19

PH

o + |+ |+ |+ + |+ + |+ + |+ o+

PH
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o + |+ |+
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PH

o T T T T T T T T T + |+ |+

PH

o + o+ |+ |+ |+ + |+ |+ | o+ + |+ |+

PH

o + | o+ + + +

PH + |+ |+ + + | o+ + +

08

P o T T T + + + |+

o + | o+ |+ + | o+ |+ + + + | o+ | o+ |+

o + | o+ |+ + + + + + +
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. + |+ |+ + + +

PH

13 e e

PH
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PH

. + |+ |+ + + +

PH

e + |+ |+ + +

PH

17 ot
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PH
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