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Po3po6iieHo Ta 0HOBJIEHO POGOYO0I0 IPYNOI0 Y CKIAI:

1. Myopui Cmenan Ileanosuu — 3aBimyBau kadenpu ¢isuku MetaniB JIbBIBCBKOrO HalliOHATBHOTO
yHiBepcuTery imeHi IBaHa ®panka, JokTop (i3UKO-MaTeMaTHUHHX HayK, npodecop (eapanm oceimnboi
npozpamu, kepisHuk poboyoi zpynu);

2. Bonowunoecekui Anamoniii Cmenanosuy — 3aBinyBay Kadeapu ekcriepuMeHTanbHol (izuky JIbBIBChKOrO
HALIOHAJILHOTO YHiBepcHTeTy imMeHi [Bana Mpatka, IOKTOp i3HKO-MaTeMaTHUHHX Hayk, npodecop;

3. bpessin Pycnan Cmenanoeuy — mnpodecop kadenpu excnepumeHTanbHoi ¢izuku JIbBiBCHKOrO
HALIOHAJILHOTO YHiBepcHTeTY iMeHi IBana DpaHka, 10KTOP (izMKO-MaTeMAaTHYHUX HayK, npodecop;

4. bBinux Poman Muxonaiiosuy — noueHt kadenpu ¢isuku meranis  JIbBIBCHKOrO HalliOHATBHOrO
yHiBepcuTeTy iMeHi IBana ®panka, KaHAUAAT Bi3UKO-MaTeMaTUYHUX HAYK, JOLEHT;

5. Pyowuw Mupou Apocrasoeuy — noueHT Kadenpy ekcrepuMeHTanbHoT (hizuky JIbBIBCHKOI0 HaLlIOHATBHOTO
yHiBepcutety imeHi IBaHa Opanka, kaHauaaT Qi3MKO-MaTEMaTHYHHX HaYK,

6. Hosepocyx Bixmop Onecosuy — acmipant ¢isuuHoro ¢axyasrery JIbBIBCHKOro HaUIOHATLHOrO
yHiBepcHuTeTy iMeHi IBana Dpanka;

7. Ilayaean Tapac Mukonaitosuy — 3aBimyBad BiAAUTYy Teopii M’Ak0T pevoBHHH [HCTHTYTY Gi3ukn
KoHueHcoBaHMX cucteM HAH Vkpainu, 3acTynHMK AupekTopa IHCTUTYTY (i3MKH KOHIEHCOBaHMX
cucteM HAH Vkpaiuu, nokrop ¢izuko-MareMaTHUHHX HayK, CTApIUIHE JOCTiTHHK.

Penensii-Biaryxku 30BHIilIHIX cTeliKXo/11epiB:

1. Kocmpyba A. M. — 3aBimyBau xadenpu (i3uku i MaTeMaTHKH JIbBIBCHKOTO HalliOHAJIBHOTO
VHIBEpCHTETY BeTepHHapHOi MeauluHu Ta OloTexHousoriid imeri C. 3. Ixuupkoro, JOKTOp
¢izuko-MaTeMaTHYHUX HayK, podecop:

2. Isawuwun @. O. — roJOBHHH HayKOBHH CHIBpOOITHHK [HCTHTYTY IpHKIaAHOI MAaTeMaTHKH Ta
¢ynramentanpHux Hayk HamionameHoro VYHiBepcuteTy «JIbBIBChKa MONITEXHIKa», JIOKTOP
TeXHIYHHX HAYK, CTAPLIHH JOCIIIIHHK.

KepiBauk poboyoi rpymH, ] .
rapaHT OCBITHBOI MPOrpaMu _ Creman MY JIPMU

[TOI'OJIKEHO:
Buena pana ¢izudnoro ¢paxkyisTeTy
[Tporokon Ne 4 Bix 26.03.2025 poky

JHexas GizuusOoro GaxynpTeTy Spocnas YOPHOJIOJIbChKUIA



1. podiab ocBiTHBLOI Nporpamu «ExcnepuMenTaibHa Qizuka

3i cneniaabHocTi ES ®i3nka Ta acTpoHoMist

1. 3araabHa indopmanis

IToBHa Ha3Ba BUIIIOTO
HABYAJbHOTO 3aKJIAy Ta
CTPYKTYPHOIO HiAPO3ALTY

JIbBiBCHKMII HallIOHATBHUHN yHiBepcuTeT iMeHi IBana dpanka

®diznuHuii pakyapTeT

CryniHb BUIIIOI OCBITH Ta
Ha3Ba KBajdigikaumii

Marictp
Marictp 3 Gi3uKH Ta aCTPOHOMI

Odiuiiina Ha3Ba OCBITHBOI
nporpamMu

OcBiTHBO-HAayKOBA IpOrpaMa
«ExcniepumenTanbHa izuka»

Tun gunjoma Ta 00car
OCBITHBLOI MporpamMu

Jumnom marictpa, oguanyanid, 120 xpeauris €EKTC,

TEepPMiH HaBYaHHS — | pik 9 micsIiB

HasiBHicTh akpeauranii

OcgitHIO TIporpamy «EkcmepumenTtanbHa ¢izuka» (imeHTtudikatop B
€IEBO 34297) pimennsam HamionanbHOro areHcTsa i3 3a0e3neyeHHs
sikocTi Buioi ocsitu Bix 14.05.2024 p. (mpotokon NelO (60)) susuarno
akpeoumosanor. Ceprudikar npo akpemutaniro Ne 8155, Bumanuit
16.05.2024 p., yunnanii go 01.07.2029 p.

Huxa / piBenb

HPK VYkpainu — 7 piBeHb
FQ-EHEA — nmpyruii nuxin, EQF-LLL — 7 piBens

IHepeanymoBa

HasBHicTh cTymnens O6akanaBpa, marictpa (OKP cnenianicTa)

MogBa BUKJIaJaHHSA

VYkpaiHcbka; OKpeMi KypcH — aHTIHCHKOI0

Tepmin aii

Jlo HACTYITHOTO TIJITAHOBOTO OHOBJICHHS, HE TEPEBUIYIOYH TEPIOTY
aKpeauTanii

InTepHer-agpeca
NMOCTIHOr0 PO3MilLICHHS
OIKCY OCBITHBOI IPOrpaMu

http://physics.Inu.edu.ua/academics/osvitni-programy

2. MeTa ocBiTHBOI IporpamMu

ITinroroBka
dbyHIaMeHTaIbHUMU

BHUCOKOKBaJi(piKOBaHUX 1
3HAaHHSAMHM B

KOHKYPEHTOCIPOMOXXHUX  (axiBUiB 3
ramy3i  (i3ukuy,

IPYHTOBHUMU

3JaTHHUX 3 BUKOPUCTAHHAM piSHI/IX

eKCIepUMEHTAIbHUX (DI3MUHMX METOMIB 1 Cy4YacHUX iHGOpMaliiHUX TEXHOJOril BHMBUaTH U
JIOCIIJKYBATH CTPYKTYpPY Ta BIACTHBOCTI BCIX PiBHIB Matepii.

3. XapaKTepuCTHKH OCBITHHOI MPOrpamMu

IIpenmerna odJiacthb
(raaysb 3HaHb, HANPAM
MiArOTOBKH, creniajizamis
(32 HasABHOCTI))

I"anmy3s 3HaHb — E [lpuponnudi Hayku, MaTeMaTuKa Ta CTaTUCTUKA

CneniansHicT — ES @i3uka Ta acTpoHOMIst

06’exmu: (Pi3uuHI Ta ACTPOHOMIYHI OO’€KTHM 1 TIPOIECH Ha BCIX
CTPYKTYPHHUX PIBHSIX OpraHizalii marepii BiJ eIleMEHTapHUX YaCTHHOK
no BceecBity, HailOUIbII 3aranbHi 3aKOHOMIPHOCTI, $IKI ONHCYIOTh
BJIACTUBOCTI, pi3HI hopMu pyxy 1 OyAoBY Marepii Ta GOpPMYIOTh HOBI
NPUPOJHUYO-HAYKOBI 3HAHHSI.

Lini nasuanma: MiAroToBKa (axiBLIB, 3ATHUX 3IIHCHIOBATH HAYKOBI
JIOCITI/PKEHHS 1 pO3B’3yBaTH CKJIA/IHI 3a/1a41 Ta Tipo0sieMu 3 Gi3uKu Ta/abo
ACTPOHOMIi, @ TAKOXK 1X 3aCTOCYBaHb Y Pi3HUX chepax HAYKH 1 TEXHIKH.
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https://lnu.edu.ua/wp-content/uploads/2024/05/Sertyfikat_Eksprymentalna-fizyka.pdf
http://physics.lnu.edu.ua/academics/osvitni-programy

Teopemuunuii  3micm npeomemuoi obaacmi. OCHOBHI TIOHATTS,
MIPUHIIAITY, KOHIIETIIIi Ta METOAM TEOPETHYHOI Ta EKCIIEPUMEHTAIBLHOT
¢bi3ukH, acTpoHOMIi i acTpoi3ukH, IX 3aCTOCYBAaHHS JJIsi BHPIIICHHS
HAYKOBUX 1 IPUKJIAJHUX 3a7a4.

Memoou, memoouku ma mexHon02ii: METOIN EKCIePUMEHTAIbHUX
¢Gi3MYHUX Ta aCTPOHOMIYHUX JOCHIPKEHb, MaTeMaTHYHI METOIU
TEOpeTHYHOi (I3UKM Ta acTpoHOMIii, MeTroau (Gi3MYHOrO 1
MaTeMaTHYHOTO MOJIETIOBaHHA (DI3MUHMX CHCTEM 1 MPOLECiB, METOAU
KOMIT IOTEPHOTO  €KCIIEPUMEHTY, METOAM CTaTHUCTUYHOI 0OpoOKHU
pe3yNbTaTiB EKCIIEPUMEHTY Ta aHATI3y JaHUX.

Incmpymenmu ma obraonawHs: HAYKOBI Npuiaaan s (i3UYHUX Ta
ACTPOHOMIYHUX JIOCII/KCHb 1 BUMIPIOBaHb, OOUMCITIOBAIEHA TEXHIKA,
CIIeliai3oBaHe MporpaMHe 3a0e3MeUeHHS.

OpienTanist 0cBiTHBOI
nporpamu

OCBITHBO-HAYKOBA IIPOTpaMa MiArOTOBKM Marictpa

OcHoBHHIT (OKYC OCBITHBOI
nporpamMu

CrieniasibHa ocBita B rany3i 3Hanb E [Ipupogauui Hayku, MaTemMaTuka
Ta CTaTUCTHKa, criemianbHocTi ES di3uka Ta actpoHOMIsL.

Kniouogi cnosa: ¢i3ndHi METOIU AOCIIHKEHb, CTPYKTYpa, (i3muHi
BJIACTUBOCTI, HAHO(13MKa, KOMIT FOTEpHE MOJCIIIOBAHHS, acTpodi3HKa.

Oco0suBocTi mporpamMu

[Tporpama mependayae miaroToBKY (axiBIiB 3 €KCHEPUMEHTAIBHOT
¢i3ukH, sAKi, KpiM HABUYOK pPOOOTH 31  CHEliaj]i30BaHOI0
JOCIITHUIIPKOIO arapaTyporo Uil BUBYCHHS CTPYKTYpH W (Di3MUHHX
BJIACTUBOCTEH 00’€MHHMX 1 HAHOMACIITAOHWX MaTrepiaiiB, BOJOMIIIOTH
no0puMm  jorivHMM  mucleHHsM. lle  mo3Boisie  He  Jwie
BUKOPUCTOBYBaTHM HaOyTi 3HaHHS, a W TreHepyBaTH HOBI Ha 0asi
BUBYCHHS 3aKOHIB (DI3MKM B iHHOBAI[IHHUX MEPCHEKTHBHHUX OOJIACTSIX
cydacHoi (i3uuHOi Hayku. B mporpami BpaxoBaHO HOBITHI BHUMOTHU
I0JI0 3B’SI3Ky TEOPETHMYHUX 3HAHb 3 IiXHIM 3aCTOCYBaHHSM B
eKCIIepUMEHTANbHIN (Pi3M1ll, MICTUTbCS 3HaYHA MPAKTHYHA CKJIaJ0Ba Y
BUTJISLIL BUPOOHHUYOT HayKOBO-I0CTIAHOT Ta [IeIaroriaHol
ACHCTEHTCHKOI IPAKTHUK.

YactuHa mpeaMeTiB 3 HOPMAaTHMBHOIO W BHUOIPKOBOTO ITMKIIB
BUKJIAA€ThCA  aHIJiMcbkol0o MoBoro. lle cmpuse MibKHapoaHIN
aKaJIeMiuHIi MOOUTHHOCTI 37100yBayiB, a TAKOXK HaJa€ iM MepeBary Ha
PHUHKY Tpari.

4. IlpugaTHicTh BUNYCKHHUKIB 10 NPaNeBIAIITYBAHHS TA MOJAJbIIOT0 HABYAHHS

IpuparthicTs 10
npaueBJIalITyBaAHHSA

BumyckHMKE ~ MOXYTh  TpalfoBaTH Ha TMOC3Jax  BHUKJIAJaya,
MOJIOZIIOTO HAYKOBOTO CIHIBPOOITHHKA, I1HXXEHEpa B KOMIaHIisX,
HiANPUEMCTBAX, YHIBEPCUTETaX Ta 1HCTUTYTaX ()i3MKO-TEXHIYHOTo U
MPUPOJHUYOrO MPOPIIIB Ta IHIIUX MOCAAAX, BUBHAYEHUX BiJIMOBIAHO
JI0 HOPM YMHHOT'O 3aKOHO/IaBCTBA.
Ha3Bu mnpodeciii BiamoBigHo no HarionansHoro kimacudikaropa
VYkpainu:
Knacudixarop npodeciii (1K 003:2010)
2111 Ilpodecionanu B ramy3i pi3uKu Ta aCTPOHOMIf;
2111.1 HaykoBi ciiBpoOiTHHKH ((i3KKa, aCTPOHOMIs);
2111.2 ®i3uku Ta aCTPOHOMH;
2310 Bukiagadi yHIBEpCHUTETIB Ta BUIIMX HABYAIHHUX 3aKJIAJIB;
2310.2 Inmn BHKIAAa4i YHIBEPCHUTETIB Ta BUIIWX HaBYAIBHUX
3aKJIa/iB;
2149 IIpodecionany B IHIIMX Tay3sX 1HKEHEPHOI CIPaBH;
2149.2 Tnxenepu (iHIII ramy3i IHKEHEPHOI CIIPaBH).
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AxkajeMivHi npaBa
BHUIIYCKHHUKIB

MartoTe TpaBO TPOJOBXKUTH HABYAHHS HAa TPETbOMY (OCBITHBO-
HAayKOBOMY) pPiBHI BHIIOT OCBITH Ta 3100yBaTH J0JIaTKOB1 KBaTiikarii
B CHUCTEMI OCBITH JOPOCIHX.

5. BUKJaJaHHA TA OLIHIOBAHHSA

BI/IKJIaIlaHHﬂ Ta HABYAHHSA

CTyIeHTOIICHTpUYHE Ta  NPOOJIEMHO-OPIEHTOBAHE  HAaBUYaHHS,
CaMOHaBYaHHS W CaMOCTiiHa poOOTa CTY/ICHTIB, a TAKOXK EJICKTPOHHE
HaBuaHHs B cucteMax Moodle ta y cucremi eIeKTPOHHOTO HaBYAHHS
JIHY imeni [Bana ®panka.

BuknaganHs  opraHizoBaHo |y ¢opmi  JICKIIH, TEMaTHYHHX
nabopatopHux  poOIT,  MPAKTUYHO-CEMIHAPCHKHX  3aHATh 1
KOHCYJIBTAIIIH.

OuinroBanus

O1iHIOBaHHS HAaBYAJIBHUX JIOCSTHEHb CTYACHTIB 3MIMCHIOETHCS 32
HalllOHAJILHOIO ITKajI0r0 Ta cuctemMoro ECTS (100-0anbHa mikaia).

Tlomoynuti KoHmpons — yCHE Ta THCHMOBE OIMTYBAHHS, MOJIYJIbHI
KOHTPOJIbHI POOOTH, 3aXUCT 1HUBITyaTbHUX 3aB/IaHb 1 3BITIB.

Iliocymkosuii konmpons — 3alliKU W ICOUTH 3 ypaxyBaHHSM OaiiB
MOTOYHOT'O KOHTPOJTIO, 3aXUCTH IMPAKTHUK.

Amecmayis — xBanidikamiitna podoTa i3 3axucrom B EK.

6. IIporpamMHi KOMIIETEHTHOCTI

InTerpannna
KOMIIETEeHTHICTh

3naTHICTH pO3B’SA3yBaTH CKIAAHI 3a/1a4l i mpoOIeMHu JOCTiAHUIIBKOTO
Ta/a00 IHHOBAIIMHOTO XapakTepy y (pi3uii Ta acTpoHOMIi.

3arajbHi KOMIIETEeHTHOCTI
(BK)

3K01. 3naTHIiCTh 3aCTOCOBYBATH 3HAHHS y IPAKTUYHUX CUTYAIIisIX.
3K02. 3HanHs Ta pO3YMiIHHSA NpeaMETHOiI 00jacTi Ta PO3yMIHHS
npodeciifHOT isITBHOCTI.

3K03. 3naTHicTh 10 MOIIYKY, 0OpOoOIeHHs Ta aHami3y iHpopMmarlii 3
PI3HUX JIKEper.

3K04. 31aTHICTh BUUTHUCS 1 OBOJIOIBATH CYYaCHUMHU 3HAHHSIMH.
3K0S. 31aTHicTh BUKOPUCTOBYBATH 1H(QOpMAIIiiiHI Ta KOMYHIKaIliiHI
TEXHOJIOTI.

3K06. 31aTHICTb BUSBIISITH, CTABUTH Ta BUPIIIYBAaTH MPOOIEMHU.
3K07. 3naTHiCTh NpOBEIEHHs! JOCTIKEHb Ha Bi/IMOBIIHOMY PiBHI.

CrueniauabHi (¢paxoBi)
komnereHTHOCTI (CK)

CKO1. 3naTHiCTh BUKOPUCTOBYBATH 3aKOHH Ta MPUHIMIM (I3UKU Ta/abo
aCcTpOHOMilT y  TMO€JHAHHI 13  TOTPIOHMMH  MaTeMaTHYHHUMU
THCTpYMEHTaMH ISl OIIUCY TIPUPOIHUX SBUIIL.

CKO02. 3narnicTb (hOopMyIIOBaTH, aHAII3yBaTH Ta CUHTE3yBaTH PIlIEHHS
HAYKOBHUX MPoOJIeM y ray3i ¢pi3uku Ta/abo acCTpoHOMI.

CKO03. 31aTHicTb IPE3EHTYBATH PE3YIbTATH MPOBEICHUX JIOCTIIKEHb, a
TaKOXK Cy4acHl KoHIenmii y ¢i3umi Ta/ado actpoHomii (axiBIsgM 1
HedaxiBIIM.

CKO04. 3patHicTh KOMYHIKYBAaTH 13 KOJE€raMM YCHO 1 IHCHBMOBO
JIEP’)KaBHOIO Ta AHTJHCHKOI0 MOBaMH IOJI0 HAYKOBUX JOCATHEHb Ta
PE3yJNIbTATIB IOCIIKEHb Y ranys3i ¢i3uku Ta/ado acTpoHOMII.

CKO05. 3narHicTh cnpuiiMaT HOBO3700yTi 3HaHHS y ramy3i (i3uku Ta
acTPOHOMIT Ta IHTErpyBaTH iX 3 y)K€ HasBHUMH, a TaKOXX CAMOCTIIHO
OMAHOBYBATH 3HAHHSA Ta HAaBUYKM, HEOOXIHI IS PO3B’s3aHHS
CKJIQIHUX 3a/ad 1 TpoOJieM y HOBUX Ui cebe JeTali30BaHuX
NpEeIMETHUX Taly3sX (i3uKd Ta/abo acTpoOHOMIi M JOTHYHHX A0 HUX
MDKTMCIUTUTIHAPHUX 00JIaCTSIX.

CKO06. 3patHiCTh po3pOOJSATH HAyKOBI Ta NPUKIAIHI TPOEKTH,
KepyBaTH HUMH Ta OLIIHIOBATH 1X HA OCHOBI (aKTiB.




CKO07. 3patHiCTh OpraHi30OBYBaTH OCBITHIM TIpOIlEC Ta TPOBOIUTH
MPaKTHYHI Ta Ja00paTopHi 3aHTTS 3 (PI3UIHUX Ta/ab0 aCTPOHOMIYHUX
HaBYAJILHUX JTUCLMIUIIH B 3aKJIaJ[aX BUIIOI OCBITH.

CKO08. 3nmarHicTh (GOpMyIIOBATH HOBI TIMOTE3W Ta HAYKOBI 3amadi y
raiay3i (i3uKd Ta acTpOHOMIi, BUOMpATH BIAMOBITHI METOMU IS iX
PO3B’s3aHHs, OEpydH IO yBark HasBHI peCypcH.

CK09. 3narHicTh €()eKTHBHO BHKOPHCTOBYBATH Ha IMPAKTHIN Cy4YacHi
Teopii METOIM YIIPaBIiHHS HAYKOO Ta AUIOBOTO aJIMIHICTPYBaHHSI.
CK10. 3pmartHICTP BUKOPHUCTOBYBAaTH 3HAaHHS W yMIHHS B Taiys3i
Cy4acCHHX iHpOpMallIHHUX ~ TEXHOJOTIM  JuIs  BUPIIICHHSA
EKCIIEPUMEHTAJIbHUX 1 IPAKTUYHHUX 3aBJaHb (DI3UKU Ta aCTPOHOMII.
CK11. 3parHicTh BHKOPUCTOBYBaTH (i3WyHYy amaparypy Ta
oOJlafHaHHS.

CK12. 3patHicTh 0OMpaTH BIAMOBIIHI METOAU (I3MYHOTO aHATI3y
U BY3bKO HANpPSAMIIEHOTO BHBYEHHS KOHKPETHHUX OO0 €KTIB
JIOCITiIKEHb.

CK13. 3gaTHICTh BUSBIATH W TIIYMauuTH OCHOBHI 3aKOHOMIPHOCTI
MOBEMIHKK (DI3MYHUX BEJIMYMH 1 WPOIECIB, IPYHTYIOUHUCh  Ha
0JIep>KaHUX EKCIEPUMEHTAIbHHUX JaHUX.

7. IIporpaMHi pe3yJIbTaTH HABYAHHA

Pe3yabTaTn HAaBYAHHSA
(PH)

PHO1. BukopucToByBaTH KOHIENTYAIbHI Ta CIEIiaTi30BaHi 3HAHHS 1
PO3YMIHHS AaKTyalbHHX MpoOJeM 1 JOCSITHEHb OOpaHUX HaIpsMiB
Cy4acHOI TEOpPETHYHOI Ta eKCIepUMEHTaNbHOI (i3uku Ta/abo
acTpOHOMI{ JIJIsl pO3B’SI3aHHS CKJIAIHUX 3a7a4 1 MPAKTHUYHUX MPOOIEM.
PHO02. IlpoBoauT  eKCIEpPUMEHTalIbHI  Ta/ab0  TEOpPETHUHI
IOCHIDKeHHA 3 (I3UKM Ta acTpOHOMIi, aHami3yBaTh OTpPUMaHI
pe3yibTaTH B KOHTEKCTI ICHYIOUHMX TEOpild, poOUTH apryMeHTOBaHi
BHUCHOBKM (BKJIFOUAIOYHM OILIIHIOBAaHHS CTYIEHS HEBU3HAYEHOCTI) Ta
MIPOMO3ULIT 100 NOJANBIINX JTOCIIKEHb.

PHO03. 3acrocoByBatu cy4acHi Teopii HayKOBOTO MEHEIKMEHTY Ta
JIJIOBOTO aIMIHICTPYBaHHS JJIsl OpraHizaiii HayKOBHX Ta MPUKIIATHUX
JOCHIJKEHb y Tamy3i (i3uku Ta/abo acTpoHOMIi.

PHO04. ObupaTti 1 BUKOPUCTOBYBAaTH BIJIOBIHI METOIU OOpOOKH Ta
aHamizy JaHuX (QI3UYHUX Ta/ad0 acTPOHOMIYHUX JOCHIKEHb 1
OIIIHIOBAHHS 1X JOCTOBIPHOCTI.

PHOS. 3giiicHioBatH ()eHOMEHOJOTIYHUIT Ta TEOPEeTUYHMHA OmuC
JIOCIIJDKYBAaHUX (DI3MUYHUX Ta/a00 aCTPOHOMIYHUX SIBUII, 00 €KTIB 1
IPOLIECIB.

PHO06. Obupatn edexkTHBHI MaTeMaTH4HI METOAU Ta 1H(pOpMaliiHI
TEXHOJIOTI1 Ta 3aCTOCOBYBATH iX ISl 3/IMCHEHHS JOCIHIIXEeHb Ta/a0o
1HHOBAIII} y ramy3i ¢pi3uku Ta/abo acTpoOHOMII.

PHO07. OuiHioBaTH HOBU3HY Ta JIOCTOBIPHICTh HAYKOBHX PE3YJIbTATIB 3
obpanoro HampsMmy (i3uku Ta/abo acTpOHOMIi, ONPHIIOJHEHUX Y
dopmi myOikarii yu ycHOI JOMOBIIi.

PHO8. IIpe3enTtyBaT pe3ynbTaTH TOCTIKEHb y (opMi J0TOBiIeH Ha
ceMiHapax, KoH(pepeHIisx Tomo, 3IidCHIOBaTH TpodeciiHui
MUCHMOBUI ONKC HAyKOBOTO JOCIHIDKEHHS, BPAaXxOBYIOUM BHMOTH,
METY Ta IIUIbOBY ayIUTOPIIO.

PHO09. AmnamizyBaTi Ta Yy3arajJbHIOBaTH HAyKOBI pe3yjibTaTH 3
oOpaHoro HampsMy ¢i3uku Ta/abo acTpOHOMIi, BiACTIAKOBYBAaTH
HAaWHOBINII ~ JIOCSTHEHHS B I[bOMY HampsMi, B3a€EMOKOPHCHO
CHUIKYIOUHCH 3 KOJIETaMHU.
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PH10. BigmykoByBatu iH(opmarliiro i naHi, HEOOXigHI PO3B’sI3aHHS
CKJIagHUX 3a1ad (pi3uku Ta/abo acTpoHOMii, BUKOPUCTOBYIOUM pi3HI
JDKepesa, 30KpeMa, HayKOBlI BHMJAaHHs, HayKoBlI 0a3M JaHUX TOILO,
OLIIHIOBATH Ta KPUTUYHO aHAJI3yBaTH OTPUMaHy iH(OpMaIliio Ta JaHi.
PH11. 3actocoByBatu Teopii, mpuUHIMIK 1 MeTroau (i3uku Ta/abo
acTpOHOMIi JUII  pPO3B’s3aHHS  CKJIAJHUX  MDKIUCIHUIUTIHAPHUX
HAYKOBUX 1 IPUKJIAJHUX 3a7a4.

PH12. Po3po0asitu Ta 3acTOCOBYBaTH €(EKTHBHI alrOpUTMH Ta
crieniajgizoBaHe MporpaMHe 3a0e3eUeHHs JUIsl TOCTIDKSHHST MOJIeei
¢i3nyHUX Ta/ab0 acTpPOHOMIUYHMX OO0’€KTIB 1 MpoIeciB, 0OpoOKH
pe3ybTaTiB EKCIIEPUMEHTIB 1 CIIOCTEPEIKEHb.

PH13. CrBoproBatu ¢i3uyHi, MaTeMaTU4Hi 1 KOMIT IOTEpHI MOJeNi
NPUPOJHUX OO0’€KTIB Ta SBHIN, TMEPEBIPATH I1X aJCKBATHICTD,
JOCHIJKYBATH iX JJIi OTPUMAHHS HOBUX BHCHOBKIB Ta MOTJIHOJICHHS
PO3YMIHHS MIPUPOJU, aHATII3YBaTH OOMEKEHHS.

PH14. Po3pobmsitu Ta Bukiagatd (i3myHi Ta/abo acTpOHOMIYHI
HaBYaJbHI JUCHMIUIIHM B 3aKjiajax BUINOI, (axoBOi HEpeABHIIOL,
npodeciitHoi  (mpodeciiHO-TeXHIYHOI), 3arajlbHOI CepeaHbOi Ta
MO3alIKIIbHOI OCBITH, 3aCTOCOBYBAaTH CYYacHi OCBITHI TEXHOJIOTIi Ta
METOAMKH, 3IIHCHIOBATH HEOOXIAHY KOHCYJIBTATUBHY METOAUYHY
HiATPUMKY 3700yBauiB OCBITH.

PHI1S. [InanyBatu HayKoBi IOCH/DKEHHSI 3 ypaxyBaHHSAM IIiJiel Ta
oOMexxeHb, o0MpaTH eQEeKTHBHI METOIW JOCITI/DKCHHS, pOOUTH
OOIpYHTOBaHI BUCHOBKH 32 PE3yJIbTaTaMH JTOCIIKEHHS.

PH16. bpatu npoIyKTHBHY y4yacThb Y BUKOHAHHI €KCHEPUMEHTAJIbHUX
Ta/ab0 TEOPETUIHHX PO3POOOK 1 JOCTIIIB y Tamy3i (hi3UKH Ta aCTPOHOMII.
PH17. 3acrocoByBatul criemianbHy (i3UuHy anaparypy ¥ oOnagHaHHA
JUIsl BUMIPIOBaHHS (PI3MYHUX BEJIUYMH.

PH18. I[IpoBoauTH cTaHIApTHI €KCIIEPUMEHTH 3 JIOCIIIKEHb CTPYKTYPH
Ta BJIACTUBOCTEN KPUCTATIYHUX, aMOP(HUX, PIIKUX 1 HAHOCHCTEM.

PH19. Bwminag 00poOuTH, NpoaHai3yBaTd Ta MOSCHUTU (Di3UUHY
iHpopMaIliio, OAepKaHy 3a JOMOMOTOI0 METOJIB  X-TIPOMEHEBOT
TuQpakiii, TIOMIHECIIEHTHOI i ONTUYHOI CLIEKTPOCKOITiT, MOJICITFOBAHHS,
€JIEKTPOHHOI MIKPOCKOITii, TEPMIYHOTO aHAMi3y.

PH20. JlorpumyBaTucst BUMOT O€3MEKH >KUTTENISUTBHOCTI I OXOPOHU
TIpalll MiJT 9ac eKcIuTyararlii 1a00paTopHOro 00JIaHaHHS.

8. PecypcHe 3a0e3neuenHsi peaJjizauii nporpamu

HaykoBo-niegaroriysi npamiBHUKH, 110 3a0€3Meuyr0Th peasi3aliio i€l
OCBITHBO-HAyKOBOI TpPOTpaMH, BiANOBIIAIOTH JILEH31HHUM yMOBaM
MPOBA/DKEHHS]  OCBITHBOI ~ MISUTBHOCTI  3aKJIa/iB  BWIIOI  OCBITH.
HapuanpHmii mporiec 3a0e3nedyroTh mpodecopu Ta JOIEHTH Kademp
JIHY imeni IBana ®dpanka. Cucrema n000py KaJpiB BiOyBaeTbcsi Ha
KOHKYpPCHIM OCHOBI. YCi HayKOBO-II€Jaroriyfi MpauiBHUKU MOCTIHHO
BIIOCKOHAJTIOIOTH CBOIO MEAaroriuyHy 1 (paxoBy MalCTEpHICTb, IPOXOATh
HayKOBi CTaxyBaHH, K B 3BO Ta HayKOBHX ycTaHOBaX YKpaiHM, TaK i

Kanpose 3a6e3neyenns

32 KOPJIOHOM.
Marepiaabno-Texuiune | HaBuaHHS, MPOXOIKCHHS MPAKTUK, BUKOHAHHS KBall(iKamifHUX
3a0e3neyeHHs poOiT  3ale3meyeHO  HEOOXITHUMHU  MaTepiabHO-TEXHIYHUMU

pecypcamM s Oprasizauii OCBITHBOTO IMpOIECy, BKJIIOYHO 3
CaMOCTIHHOI0O  pOOOTOI0  CTYIEHTIB, a camMe: HaBYAIbHUMHU
ayJUTOPISAMH, KOMII FOTEpHUMU pobounmu MICIISIMH,
MYyJbTUMEAINHNUM oOJaJHAaHHAM 1 JIabopaTopisiMU 31 CHellaIbHUM
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TeXHIYHUM  yCTaTKyBaHHsSM  Kadenap  ¢Gi3ukum  MeTaimiB  Ta
exciepuMmenTanbHoi ¢izuku JIHY imeni IBana ®panka. 3oxpema
CTYJICHTaM JIOCTYITHC BHKOPHCTAHHS WPWIAIIB I JOCIIKCHHS
JESTKUX BJIACTUBOCTEH Mmarepii, X-MPOMEHEBUX TUPPAKTOMETPIB st
BUBYCHHSI CTPYKTYPU PEUYOBHH, YCTAHOBOK JUISI TEPMIYHOTO aHai3y,
ckaHyBajbHOTrO enektponHoro (Hitachi S-4100) Ta onTuyHHX
mikpockorris, ociutorpadis (3okpema OWON DS8202), ycranoBok
JUIS. HalTWJICHHS TOHKUX ILTIBOK, MOHOXpomaropiB (MJIP-6, MJIP-12)
JUISL TOCJIJDKEHHSI CIIEKTPIB 30Y/DKEHHS Ta JIFOMIHECIICHIIII, Jla3epis,
CHEKTPOMETpIB,  MIKpOTBEpIOMIpiB,  KEpoBaHOi  Oe3BaKyyMHOI
obepranbroi nentpudyru Ossila SpinCoater L2001A-0371 Toro.

3a HeoOXigHOCTI 3100yBaui TaKOXK MOXYTh BHKOPHCTOBYBATH
MOXKJIMBOCTI ¥ 1HIIMX CTPYKTYPHHUX MIIPO3ALTIB YHIBEPCUTETY TaKUX
AK MixdakynbrerchKka HayKOBO-HaBYaJIbHA nabopartopis
PEHTICHOCTPYKTYpHOTO aHami3y, LIeHTp HaHOOO’€KTiB Ta HU3BKHUX
temneparyp, MixdakynapreTchka aboparopis audepeHIiaTbHOTO
TEPMIYHOTO aHaJi3y TOMIO.

Indopmaniiine Ta
HABYAJbLHO-METOUYHE
3a0e3neYeHHs

Odimiitanii  BeOcalT JIBBIBCHKOTO HAIIOHAIBHOTO YHIBEPCUTETY
iMeni IBana ®panka https://Inu.edu.ua/, a takox calT (Hi3UIHOTO
dakynpTery  YHiBepcutery  https://physics.Inu.edu.ua/  wmictare
iH(opMalli0 PO OCBITHI MPOrpamu, HaBYaJIbHY, HAYKOBY 1 BUXOBHY
TUSUTBHICTB, CTPYKTYPHI MiIpO3IiIM, TpaBWiIa  BCTYIy, KOHTAaKTH;
HEOOMEKEHHI JOCTYN 10 Mepexi [HrepHeT (B TOMy 4HCIi i yepe3
aBTopusoBanuii goctyn 1o Wi-Fi Mepexi 3 BUKOpUCTAHHSM CepBicy
EDUROAM); naykoBa 0i0mioTeka, YWTadbHI 3ajid; BipTyajbHE
HaBuaibHe cepepoBumie Moodle; HaBuanpHi mmaHuW; rpadiku
HaBYaIBHOTO IMPOIECY; cUIadycu HaBYAIbHUX JAMCIUILIIH; METOIUYHI
BKa31BKM/CHWJIa0yCcHl 10 BHMKOHAHHA NPAKTHK Ta KBadidikauiiHoi
poOoTH.

Cuctema IUCTaHIITHOTO HAaBYaHHS: XMapHUW TPOAyKT ‘“Microsoft
Office 365” i3 poctynmoMm 110 O€3KOIITOBHMX XMapHHUX O(ICHUX
cepBiciB (KOPIIOPATUBHOI €JIEKTPOHHOI CKPUHBKHU, CEPBICY KOMaHIHOT
pobotu “Microsoft Teams”). Enextponnuit karanor Haykosoi
616mioTexku yHiBepcutety. [Hdopmartiiina cucrema “Dekanat”. Jloctyn
no 6a3 manux Scopus, Web of Science. [Iporpamue 3abe3neueHHs y
BimkpuTOMy mocTymi s mozemoBanb i pospaxynkis (LAMMPS,
CALYPSO, PowderCell, ThermoCalc, Abinit, wxMaxima i 1. 1.).

9. AkageMiuyHa MOOLJILHICTEL

HauionajbHo-KpeauTHa
MOOIJIBHICTH

Ha ocHoBi 1BocTopoHHiX goroBopiB Mixk JIHY imeni IBana ®panka Ta
yHIBEepcUTEeTaMUu Y KpaiHH.

MixnapoaHa KpeauTHA
MOOIJIBHICTH

Ha ocnoBi nBocToponHix jgoroBopiB Mk JIHY imeni IBana ®@panka
Ta 3aKJaJaMyd BUILOI OCBITH 3apyODKHUX KpaiH, 3 SIKUMH YKIJIAJCHHI
JIOTOBOPH MPO CIIBIPALIIO Ta CHIBPOOITHULITBO.

[Tporpama Erasmus+, mo 3anoyarkoBaHa €BpomneiicbkuM Coro3oM y
2014 p. 1 nependavae HaBYAIbHY KPEAUTHY MOOUIBHICTD CTYAEHTIB Ta
BUKJanaviB 3a yuactio JIHY imeni IBana ®panka Ta yHIBEepCHUTETIB
ABctpii, @panuii, Himeuunnu, Itanii. [lonpuy, Typeuunnu B mexax
M IUCAHUX YTOJI.

HaBuanusg inozeMHHuX
3100yBa4iB BUIIOI OCBITH

HaBuyanHs 1HO3€MHHMX CTYyIEHTIB TPOBOJUTHCS HA 3arajJlbHUX
mijicTaBax 3a yMOBH 3HaHHS YKPaiHCHKOi MOBH.



https://lnu.edu.ua/
https://physics.lnu.edu.ua/

2. llepesiik KOMIOHEHTIB OCBITHHO-HAYKOBOI MPOrpaMu

Ta IX JIOTIYHA MOCJTiT0OBHICTH

2.1. Ilepenik komnoneHTiB OI1

Kox |KommnoneHTH OCBITHBOI IporpamMu (HaBYaIbHI JUCIUIUTIHU, IPAKTHKH, | KiTbKicTh dopma
H/IT kBamidikaiiiaa podoTa) KPEIUTIB | ITiJICYMKOBOTO
KOHTPOJTIO
1 2 3 4
1. HOPMATHUBHI HABYAJIGHI JIUCITAIIJITHA
1.1. [{mka 3arajabHOI IMATOTOBKH
OK 1 |Tlenarorika BHILOT IIKOJIH 3,5 3ainik
1.2. Iuka npodeciitHoi Ta MPaKTHYHOI MiATOTOBKH
OK 2 |Metoauka Bukiananus ¢isuku y 3BO 5,0 3aitik
OK 3 |Tlemaroriuna acucTeHTCHKA IPAKTUKA 5,0 Hud. 3amix
OK 4 | BupoOHuya HayKOBO-OCIIiIHA TIPAKTHKA* 7,0 Hud. 3amik
OK'5 |HaykoBuii ceminap™ 3,0 3aiik
OK 6 |Ksanidikaniiina pobora* 15,0 3axucr B EK
OK 7 | ®ynpamenTansai npo6iieMy KBAHTOBOI MEXaHIKH 6,5 Icnut
(Fundamental problems of quantum mechanics)
OcBiTHBO-HAayKOBa TIpoTpama « Excnepumenmanvua gizuxay
OK 8 | disuuna kpucranorpadis 4,0 Banik
OK 9 |Komn'toTepHi MeTOM MOJENIOBAHHS CTPYKTYPH 1 (DizHUHMX 4,0 [cniut
BIIACTHBOCTEH
OK10 | Cyuacni MeTomu 1OCHiKEHHS CTPYKTYpH MaTepialiB 3,0 Banik
OK11 | Akycroontuka* 3,0 Icriur
OK12 | IIpuxnanna onruka 3,0 3arik
OK13 | Enexrponna 6ynoBa i ONTHKA KPUCTAJIIB 4.0 [cut
OK14 |KBaHTOBI MaTepiaiy B Cy4acHil eJIeKTPOHII* 3,0 Icniut
OK15 | TrominecuenTHa CrIEKTpOCKOTTis * 5,0 Icrur
OK16 | Mikpockoni4ai METOIM B CydaCHOMY MaTepiaJo3HaBCTBI 5,0 Icrur
(Microscopic methods in modern materials science)
OK17 | di3uka HEBMOPAIKOBAHUX CUCTEM (piAMHH, aMOpP(dHI 1 HAHOCUCTEMHU ) 3,0 Stk
(Physics of disordered systems (liquids, amorphous and
nanosystems))*
OK18 | ®isu4ni 0CHOBH TEPMIYHHX METOJIB aHANi3y 3,0 Icriur
OK19 | Cnekrpockorist mBMAKO3MIHHKX ITPOLECIB 5,0 [crut
3araabHUHA 00CIT 000B’I3KOBUX KOMIIOHEHT: 90,0
2. BUBIPKOBI HABYAJIBHI JTUCHHUIIJITHA
2.1. IMCUMIUTIHY BUIBHOTO BUOOPY CTyeHTa™ ™
2.1.1. [Iukn 3araabHOI MiATOTOBKU
BK | | lncuumuian BinsHOrO BHGOPY 3,0 3aitik
2.1.2. lukn npodeciitHoi Ta MPaKTUYHOI HiATOTOBKU
BK 2 |1. AxryansHi mpoOiemu ¢i3UKHA KOHJIEHCOBAHOTO CTaHY
2. JIocATHEHHsI Ta IEPCIIEKTUBHI TOCIIKEHHS KOHJICHCOBAHUX 45 3amk

pEUYOBUH
3. KinetnuHi nporiecu B 6araTOKOMIOHEHTHUX CUCTEMax
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Kox |KommnoneHTH OCBITHBOT IporpamMu (HaBYaIbHI JUCHUIUTIHU, TPAKTHKH, | KinbKicTh ®opma
H/IT kBamigikaiiiaa podoTa) KpPEIUTIB | MiJCyMKOBOTO
KOHTPOJTIO
1 2 3 4

BK 3 |1. OcHoBH KOCMIUHOI CUTYaIiif{HOT 0013HAHOCTI
2. Teopist 30pSIHUX CIIEKTPIB 3,5 3anik
3. ®dizuka ramaktuk (Physics of galaxies)

BK 4 |1. EnexrponHe 00agHaHHS aCTPOHOMIYHHUX 0OcepBaTopii
2. JIazepHo-nokartiiini crioctepexxenns ta porometpis IC3 3,0 3anix
3. CynyrHukoBa Hairaris (Satellite navigation)

BK 5 | 1. KBanTOBOMEXaHI4HI acTeKTH acTpodi3uku
2. Meronu MonTe-Kapio y ¢i3uii KOHAEHCOBAaHOTO CTaHy 3,0 3aiik
3. O0GuucoBagbHA T1APOra3oAHHaMiKa

BK 6 |1. OnTudHa CIEKTPOCKOTTis
2. Jlunamivna romorpadis 50 3anix
3. [TpobyieMu eeKTPOHHOTO HAHOMATEPIaIO3HABCTBA

BK 7 | 1. KBanToBa Teopis TBEp0TO Tijla
2. Mertoau 0OpoOKH CUTHAIB Ta 300paKeHb
(Signal and image processing methods) 3,0 3anix
3. ®i3uuHUi onKc MPOIIECiB €BOIONIT Ta JeTpajallii B CKIa HUX
crcTeMax

BK 8 | 1. CtpykTypa Ta eBostoris BeecBiTy
2. OcHoBH (13MYIHOT KOCMOJIOT1 5,0 3aiik
3. AcTpodi3rka BUCOKHX SHEpriit

3arajgbHUI 00CAT BUOIPKOBUX KOMIIOHCHT: 30,0
3ATAJIBHUM OBCAT OCBITHbOI ITIPOTPAMM: 120

* Hucyunninu 00CnioHUybK020 (HAYK0B8020) KOMNOHEHMA OCBIMHbOI NPOSPAMU.

** Bubip 30itlicnioembcsi 6i0nogioHo 00 [lonosicenns npo nopsaook peanizayii 3000ysauamu UWoOi
oceimu npasa Ha inbHUll 8udIp HasuanvHux oucyuniin y JIHY im. leana @panka.
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https://lnu.edu.ua/wp-content/uploads/2023/12/Polozhennia-pro-poriadok-realizatsii-zdobuvachamy-prava-na-vilnyy-vybir-navch.-dysts.pdf

2.2. CTpyKTYpHO-JIOT1YHA CX€Ma OCBITHBOI IIpOrpamMu

I CEMECTP

II CEMECTP

I CEMECTP

IV CEMECTP

BHILOT IKOTH

/" OKI Menarorika \

/" OK2 Meronuka
I BHKJIAAAHHS Qi3HKH |

/o y3RO

N =

“(/OK7 Fundamental
problems of quantum |

mechanics

N S/

OK12

\: [puxnagna ontuka

/" OKIS

3 JliomiHeCUeHTHA |
'\ cmekTpockonmis  /

/ “0K9 Komn'mTepr;i\\‘\.\‘

| ¢ meToan MopemoBaHHs “w‘
| crpykTypni disuannx |

/OK19 Cnexrpockonist,
> mBHAKO3MIHHHX
‘ npouecis

bl i
\

/ /OI\"18 ®i3u4HI 0CHOBH

7 TEePMIYHHX MeTOAiB

- KBATIQIKAIITITHA |

W \ aHAIZY
/ BaacTuBocTeli /- \
> *'/’l - T == <7 -
OKS ®isuana |7 /OK16 Mikpocxoniuni' X OK11 ““
A/ f \
./ | meroau B cyyacHomy | AKYCTOONTHKA |
Kkpucranorpadgis | /| : S
, 4 \ MaTepianosuapersi /- " Y
“/” OK17 Physics of "\ 8 .
/ OK13 Enextpouna \| O JAEE /OK10 Cyuachi meToau\
f X . 2/ disordered systems o - \
\ 6)nosa|0nT|lha \ (liquids, amorphous | | o
KpucTanis \_and nanosystems) / ‘STPYRT)’P" MaTepiay
‘ OK14 Ksantosi w ’
: Marepiamm B cyacuiii [
] eeRTPOHiM /
Pl
=
f N ( ( \‘ / “
| ififs CBKL | BKS CBE4 | BKG
" BK3 BK3 ' BK7 | | BKS |
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Menaroriuna |
ACHCTEHTCHKA
\_ MpaKTHka /

OK4 Bupodnnaa
| HaykoBo-gocmigna |
MPAKTHKA {

OKS
HaykoBnii
cemiHap

OK6

POBOTA




3. ®opma aTtecTailii 3100yBauiB BUIIIOI OCBIiTH

Arecramisi 3100yBadiB  BHINOI OCBITH 3IHCHIOETbCS y  GopMi TyOIIYHOTO  3aXUCTYy
KBaiQikaiiHOi poOOTH Ta 3aBEPUIYEThCS BHIAYCI0 JIOKYMEHTa BCTAaHOBJICHOTO 3pa3ka Ipo
MIPUCYDKEHHS CTYIEHS MaricTpa 3 MpUCBOEHHAM KBamidikarii: «Marictp 3 Gpi3uku Ta acCTpOHOMII».

Bumorn g0 kBagigikauiiinoi podoorun

Ksamidikarmiiina pobora marictpa € 3aBepIICHOI0 PO3POOKOI0, M0 BigoOpaskae IHTETpaTbHY
KOMIIETEHTHICTh ii aBTopa. Y KamidikamiiiHiii poOoTi MOBHHHI OYyTH BHUKIAICHI pPE3yJIbTaTH
EKCIIEPUMEHTAIBbHUX Ta/ad0 TEOPETUYHUX JIOCHIKCHb, CIPSIMOBAHUX HA pO3B’SA3aHHA 3a7ad
JOCITITHALIBKOTO 200 1HHOBAIIIMHOTO XapakTepy B raiay3i eKCIepUMEHTAIbHOI (Pi3UKH.

Kpamidikamiiina poboTra HE TMOBUHHA MICTUTH aKaJeMiYHOro Iuiariaty, (alOpukarii,
danbcudikanii. Kpamidikamniina podota uu i aHoTaiiss Mae OyTu po3milieHa Ha odiliiiHoMy caiTi
3aKJ1ay BHIOI OCBITH ab0 HOro migpo3aiily y perno3uTapii.

OnpunronHeHHst kBanmiikaifHUX poOiT, MmO MICTATh iHQOpMaIifo 3 0OMEKEHUM JIOCTYIIOM,
3MIHCHIOBATH BiJIITOBIHO JI0 BUMOT YHHHOTO 3aKOHO/IaBCTBA.

4, MaTpuus BiIOBiAHOCTI MPOrpaMHUX KOMIIETEHTHOCTEH KOMIIOHEHTAM
OCBITHBOI IPOrpaMu

OK1|OK2|OK3|OK4|OK5|OK6|OK7|OK8| OK9|OK10|OK11|/OK12|OK13|OK14|OK15{OK16|OK17|OK18/ OK19
3K01 ¢ + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]+ |+ ]+ ]|+ ]|+ ]+
3K02 + |+ |+ |+ |+ |+ |+ ]+ ]+ |+ |+ |+ |+ ]|+ ]+ + ]+ ]+
3K03 + |+ + |+ |+ + |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+ |+
3K04 + | + + |+ | + + + |+ | + | + | + +
3KOS) + | + | + | 4+ | + | + + |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+ |+
3K06 + | + + + |+ | + + +
3K07 + |+ | + + + |+ |+ |+ |+ |+ |+ |+ |+
CK01 + |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ |+ ]|+ + ]+
CKO02 + |+ |+ |+ |+ |+ |+ |+ |+ ]|+ |+ |+ ]|+ + ]+
CKO3 + | + | + | + | + | + +
CK04 + |+ |+ |+ +
CKO05 + |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ |+ ]|+ + ]+
CKO06 + | + + +
CK07| + + +
CK08 + + |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+ |+
(CK09 + |+ | + + + + | + | +
CK10 + + | + +
CKi1 + + | + | + + |+ |+ |+ |+ |+
CK12 + + | + | + + | + | +
CK13 + + | + | + + |+ |+ |+ |+ |+
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5. Marpuus 3a0e3ne4eHHs1 NPOrpaMHMX pe3yJIbTATiB HABYAHHS BiANIOBIAHMMU
KOMIIOHEHTAMH OCBIiTHBOI POTrpPaMu

= g |2 |3 |2 | |5 (& (g8 |2 |2 (8 |2 |2 |2 |2 |E |2 |2
2 (2 (2 |2 |2 |2 |2 |2 |2 |2 |2 |2 | | |E |B |2 [B |E
© |[© |© (e | | | | |© |[o |0 | | |© |© | | |0 |°
PHO1 + |+ |+ | + + + |+ |+ |+ |+ |+ |+ |+ |+
PHO02 + |+ |+ |+ + + |+ | + + + |+ | +
PHO03 + | + | + +
PH04 + |+ | + + |+ |+ |+ |+ |+ ]|+ |+ |+ + |+ ]|+
PHO05 + |+ |+ |+ + + |+ | + + +
PHO06 + |+ |+ |+ |+ |+ |+ |+ |+ ]+ |+ |+ ]+ +]|+ ]+
PHO7 + | + + | + +
PHOS + |+ | + +
PH09 + |+ |+ |+ |+ ]|+ + +
PH10 + |+ | + + |+ |+ |+ |+ |+ ]+ + |+ + | +]|+
PH11 + |+ | + + |+ |+ |+ |+ |+ ]|+ |+ ]| +]+]|+
PH12 + |+ | + + +
PH13 + |+ |+ |+ + +
PHI4| + | + | +
PH15 + | + | + + +
PH16 + | + | + + +
PH17 + + | + | + + |+ |+ |+ |+ |+
PH18 + + | + + |+ | +
PH19 + | + | + ++ |+ |+ |+ |+ + ]|+
PH20 + | + | + + |+ |+ |+
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