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1. OITUC HABYAJIbHOI JUCHUTLJITHA

P03110}Ii.]'[ roauH 3a HABYAJIbHUM IUIAaHOM

HajimenyBaHHs
NMOKA3HHUKIB Jlerna bopma
HaBYaHHS
Kinpkicts kpeauriB EKTC — 5 Pik miaroroBku:
3aranbHa KUIbKiCTE ToguH — 180 3-i
Kinpkicth MOAymiB — 2 Cemectp:
6-i
TI/I)KHGBI/IX' .FOILI/IH Texuii:
JUTst IeHHOT (hopMu HaBUaHHS:
46

ayJIUTOpHUX — 6

RV IIpakTiuHi (ceMiHapCHKI):
CaMOCTIiiHOT poOOTH cTyeHTa — 6 P ( pebii)

44

JlabopatopHi:

Bun niacyMKoBOTo KOHTPOIIO: 1CTIUT

CawmocriitHa poborTa:

dopma miICyMKOBOT'O KOHTPOJIIO: YCHA
90




2. META HABYAJIBHOI JIJUCHUIIITHUA

MeTtorw BUBYCHHS HaB4yaibHOI auctuiniind «Teopetmuna ¢izuka (KBaHTOBa MexaHika)» €
OHAaMOMJICHHSI CTYACHTIB OCBITHBOI mporpamu «®izuka. [HpopmaTuka» 3 (Gi3WYHMMH OCHOBAMH Ta
MaTeMaTUYHUM arnapaToM KBaHTOBOI MeXaHIKU; ()OPMYBaHHS Yy CTY/IE€HTIB 3HaHb 1 yMiHb 3aCTOCYBAaHHS
METOIB KBAHTOBOI MEXaHIKH JUIsI PO3B’A3YBaHHA 3a/1a4 Cy4yacHOi ()i3MKH Ta acTPOHOMIi; MiJroTOBKa
MaiOyTHIX BUMTENIB (Pi3MKU A0 MpodeciiiHoi MSUTBHOCTI MIIAXOM (OpMyBaHHS B HMX KPUTHUYHOTO
MUCJICHHSI Ta I[IJTICHOTO HAYKOBOTO CBITOTJIS Y.

BinnoBigHO 10 OCBITHBOI MPOTrpaMK, BUBYCHHS AUCLMILIIHU CIipusie (OPMYBaHHIO y 3100yBauiB
BUIIOT OCBITH TAaKUX KOMIETEHTHOCTEH:

IK — 3maTHICTH pO3B’SA3yBaTH CIEIiaii3oBaHI MpPaKTU4YHI 3aBJaHHS B OCBITHIA ramysi, IO
nependavyae 3aCTOCYBaHHS KOHIETITyaTbHUX METOJIB OCBITHIX HayK, IPEAMETHUX 3HaHb, 1HTErparii
npodeciifiHUX Ta HAyKOBO-AOCTIAHUIBKUX 3HAaHb 3 (PI3UKH Ta aCTPOHOMIi, iH(OPMATUKHU, TICUXOJIOT],
Teopii Ta METOJUKM HABYAHHSA 1 XapaKTEPU3YEThCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB
oprasizalii OCBITHBOI'O IIPOLIECY B 3aKJIa/1aX 3arajbHOi CepeIHbOI OCBITH;

3K 1 — 3gatHicTh 10 aOCTPaKTHOTO MHCICHHS, aHANI3y Ta CHHTE3Y, /10 3aCTOCYBAaHHS 3HAHb Y
NPAKTUYHUX CUTYAIsX;

3K 2 — 3HaHHS i po3yMiHHS IpeaIMeTHOT 00J1acTi Ta mpodeciifHOT MisTbHOCTI,

3K 4 — 3xatHicTh OpieHTYBaTUCS B iH()OpMaLIHHOMY IPOCTOPI, 31 CHIOBATH MOIIYK, aHaJ3 Ta
00poOKy iHpopMallii 3 pi3HUX JKepell, ehEeKTUBHO BUKOPUCTOBYBATH LIU(PPOBI peCypcu Ta TEXHOIOT1T
B OCBITHBOMY IPOLIECI;

3K 12 — 3paTHicTh BUMTHUCS i OBOJIOIBATH CYyYaCHUMH 3HAHHSAMH

@K 1 — 3maTHICTh NEpEeHEeCEHHs CUCTEMHM HAyKOBUX 3HaHb Yy NpodeciiiHy isiIbHICTH Ta B
TUTOIIMHY HaBYAJIBHOTO MPEIMETY;

@K 4 — 3natHicTh (hopMyBaTH 1 pO3BUMBATH B 3100yBadiB OCBITH KIJIIOYOBI KOMIETEHTHOCTI i1
HACKpi3HI BMIHHS, BU3HAYCHI JIEPKABHUMH CTaHAApTaMH OCBITH; 3/I1MICHIOBATH 1HTETPOBAaHE HABYAHHS
3100yBaviB OCBITH; JOOMpPAaTH 1 BUKOPUCTOBYBATH Cy4dacHI ¥ €(EeKTHBHI METOJUKH 1 TEXHOJOTIl
HABYaHHs, BUXOBaHHS W PO3BUTKY 3/100yBayiB OCBITH; (POPMYBATH I[IHHICHI CTAaBJIEHHS B 3/100yBauiB
OCBITH, PO3BUBATH KPUTUYHE MHUCIICHHS,

[IK 1 — 31aTHICTh MOSICHIOBATH MPUPOJHI SBUIIA 1 TEXHOJOTIYHI IPOLECH Ha OCHOBI (PI3MYHHUX
3aKOHIB, TEOpiil, KOHLIEMNIH 13 3aCTOCYBaHHSIM BiJMOBITHUX MAaTeMAaTUYHUX METO/IB 1 KOMI IOTEPHUX
MOJIEIIEN,

[IK 2 — 31aTHICTh OpPraHi30BYBaTH Ta 3[AIACHIOBATH JOCHTIIHUIBKY TisSIBHICTH Ta POPMYITIOBATH
JTIOKa30B1 BUCHOBKH Ha OCHOBI OTpUMaHOi 1H(opMarrii;

IIK 3 — 31aTHICTP BHOKPEMITIOBATH ICTOTHI O3HAKM OCHOBHUX OJWHUIIL HABYAIBHOTO 3MICTY
Kypcy ¢i3uku: Hi3UIHOTO SBHINA, BEIUYUHHU, 3aKOHY, (Hi3ndHOI Teopii, GyHIaMEHTATBHOTO (PI3MUYHOTO
eKCIEepUMEHTY, (I3MYHOTO NPUIaTy, TEXHIYHOTO MPUCTPOIO Ta MOJEINi; OOIPYHTOBAHO OOMpaTH Ta
3aCTOCOBYBATH METOJH i 3aCOOM HaBYaHHSI, BIATOBIAHUIN JUIAKTUYHUA MaTepiall s iX MOsICHEHHS

IIK 5 — 3pmaTHiCTh po3B’si3yBaTH 3a7adi 3 (i3MKH W aCTPOHOMIi Pi3HOTO PIiBHA CKJIATHOCTI Ta
HaBYaTH Y4YHIB iX PO3B'sI3yBaHHIO PalllOHAIbHUMHU METOJIaMHU.

3. IEPEAYMOBH J1JIsI BABYEHHSA HABUAJIbHOI JTUCIIUILITHUA

[lepenymoBamu BuBYCHHS HaBuanbHOi auciuiuiind «Teoperuuna ¢isuka (KBanToBa
MeXaHiKka)» € OMaHyBaHHA TaKUX HaBYAJIBHUX TUCIUILIIH OCBITHBOI IPOTPAMHU:

OK 5 MaremaTnyHuii aHamis;

OK 6  AmnaniTu4Ha reoMeTpis 1 BUIIA aiareopa;

OK 14 3aranpHa ¢izuka (DPi3udHI OCHOBH MEXaHIKH);

OK 16 3aranpha ¢izuka (Enekrpuka i Maruetusm);

OK 18 3aranpna ¢izuka (ATomHa Ta sanepHa ¢izuka);

OK 19 Teoperuuna ¢izuka (TeopeTnyna MexaHika);

OK 20 Teopernuna ¢dizuka (Enekrpogunamika).



4. OYIKYBAHI PE3YJIbTATU HABUAHHSA

BianosigHo 10 ocBiTHROT porpamu «di3uka. [HpopMaTKay, BUBYCHHS HABYAJIBHOT JUCITUTLTIHU
MOBUHHO 3a0€3MeYNTH JOCATHCHHsI 3M00yBa4aMH BHUIIOiI OCBITH TaKWX MPOTPAMHUX PE3YIIbTaTiB
napuanns (ITPH):

IIporpamMHi pe3yJibTaTH HABYAHHSA HIugp ITPH
JleMoHCTpY€E 3HaHHS OCHOB (h)yHJAaMEHTAIBHUX 1 MPUKIIAJIHUX HayK (BignosigHo no | PH 7
NOPEeIMETHOI CHEIiaIbHOCTI), omnepye 0a30BUMM KaTeTOpiIMH Ta MOHATTSIMH
IpeIMeTHOi 00J1aCTl CHENiaIbHOCTI.
['enepye oOrpyHTOBaHI JyMKH B rairy3i mpodeciifHuX 3HaHb AK s ¢axiBiiB, Tak i | PH 8
JUISL IIMPOKOT'O 3arajy JIep>KaBHOIO Ta iIHO3EMHOIO MOBaMHU.
3acTrocoBye cydacHi iH(opMaliifHO-KOMYyHiKaliiiHi Ta nudposi TexHoiorii y | PH9
npodeciiHii AiSTBHOCTI.
JleMOHCTpY€e BOJIOJIHHS Cy4YaCHUMH TE€XHOJIOTISIMH TOIIyKy HaykoBoi iHpopmarrii | PH 10
JUIS CAMOOCBITH Ta 3aCTOCYBaHHS 11 y mpodeciiiHiil TisIbHOCTI.
Knacugikye 1 mosicHIOE OCHOBH1 MOHSTTS, 3aKOHH, TE€Opii, 3arajbHy CTpyKTypy, | [IPH 1
npeaMeT 1 MeTOAM AOCHIPKEHHS (Di3MKH, acCTPOHOMII Ta METOAMKH iX HaBUaHHS,
MicCLIE 1 3B’SI3KH B CICTE€MI HayK, €Talu 1CTOpii iX pO3BUTKY.
Amnarmizye ¢i3u4Hi SBUIIA 1 TpoOIecH Ha OCHOBI (hi3MYHHMX 3aKoHiB, TeopiH, | [IPH 2
IPUHIMIIB, 13 34CTOCYBAHHSAM BIANOBIAHUX MaTeMaTUYHUX METO/IIB.
JleMoHCTpye BMiHHSI PO3B’s3yBaTH THIIOBI 3aj1aui 3 pi3HuUX po3ainiB ¢izuku Ta | [IPH 4
ACTPOHOMI{, YITKO 1 paIfioOHAJIbHO TOSICHIOE 1X PO3B’SI3KH
JleMOoHCTpYy€e BOJIOIIHHS OCHOBAMHU HAYKOBHX JOCIIKEHB; OPTaHi30Bye HaB4anbpHO- | [IPH 6
JOCTITHUIIBKY AiSUIBHICTD YUHIB

OuikyBaHi pe3y/lbTaTH HaBYaHHS, SKI MOBUHHI OyTH AOCATHYTI 3400yBauaMu OCBITH IMICII
OIaHyBaHHS HaBYAIBHOI quciurutiay « Teoperndna dizuka (KBaHTOBa MexaHiKa)»:

OuikyBaHi pe3yJbTaTH HABYAHHS 3 U CHUILTIHU Hiudp ITPH
JleMOHCTpy€e 3HAHHSI OCHOBHHX TOJIOKEHbB 1 3aKOHIB, onepye 0a30BUMU MOHATTsIMU | PH 7
KBAHTOBOI (P13UKH.
3natHICTh (axoBO IHTEPIPETYBATH MaTEMAaTUYHHN anapaT 1 KOHIeNnTyalbHi ocHoBH | PH 8
KBAaHTOBOI Teopii Ta apryMEeHTOBAaHO aJaNTyBaTH IX MOSCHEHHA /IS Pi3HUX
aynatopiit (sx 1ys (axiBIiB, TaK 1 NIMPOKOTO 3arayry) JIEepKaBHOIO Ta 1HO3EMHOIO
MOBaMH.
3acTocoBye crierianizoBaHi MaTeMaTHYHI MAaKeTH Ta BipTyaibHI cumynstopu st | PH 9
YUCEIHLHOTO MOJICITIOBAHHS KBAaHTOBUX CHUCTEM, Bidyaui3allii aOCTpakTHUX 00’ €KTIB
MIKpOCBITY (XBHJIBOBHX (YHKIH, opOitaneil) Ta NpOBEeNEHHS IMiTamiiHUX
EKCTICPUMEHTIB 3 METOI0 PO3B’sI3aHHS (DaxOBHX 3aj]1a4 1 3a0€3MeUeHHsS] HAOYHOCTI Y
MaNOyTHIN nenaroriyxii JisabHOCTI.
CripoMOXXHHI €(QEeKTHBHO 3HAXOIWTH, KPUTHYHO aHaii3yBatu Ta BimOupatu | PH 10
aKTyaJbHI HAyKOBI I METOOWYHI JKepena 3 KBAaHTOBOI (i3uku (30Kpema,
BUKOPHUCTOBYIOUM HAayKOMETPHUYHI 0a3u, permo3uTopii MpEnpuHTIB Ta OCBITHI
wiarGopmu) ANisE TOCTIKHOTO (PaxoBOro CaMOBIOCKOHAJICHHS Ta aJamTailii
Cy4aCHUX HAyKOBHX JIOCSITHEHb JI0 HABUAJHHOI'O IPOLECY B 3aKJIaJax CEpeAHbOI
OCBITH.
Knacugikye i mosicHIOE OCHOBHI TOHSTTS, 3aKOHH, MpeaMeT 1 Meroau kBantoBoi | [IPH 1
MEXaHIKH, SIK OCHOBHOT'O 1IHCTPYMEHTY OIUCY SIBUIIl MIKPOCBITY, Ma€ ySBIIEHHS PO
MICIIE 1 pOJTb KBAHTOBOI MEXaHIKH B CHCTEM1 HayK.
3actocoBye (hi3UUHI MPUHIUIN Ta MAaTEMATHYHUN arapaTr KBAaHTBOI MEXaHIKH JO
aHai3y KBAaHTOBUX BJIACTUBOCTEH CBITIIa, SIBUIIl AaTOMHOI Ta siIepHOi (Di3UKH.

ITPH 2




Bwmie 3acTocoByBaTH OCHOBHI IOJIOKCHHSI Ta 3aKOHU KBaHTOBOi Mexadiku no | [IPH 4
pO3B’sI3yBaHHS THUIOBUX 3amad 3 po3ainy «KsantoBa ¢i3mka» Ta diTKO W
paliOHAIBHO MOSICHIOE X PO3B’S3KH.

Bosonie ocHOBaMHM HayKOBHX JOCIIJKEHb; OPraHi30Bye HaBUAIBHO-IOCTHiHUIBKY | [TPH 6
JiSUTBHICTh  YYHIB Ha Yypokax (i3MKM TpU MPOBEACHHI JEMOHCTpaliiHUX
EKCTIIEPUMEHTIB Ta JIJA0OPATOPHUX POOIT.

5. 3ACOBHU JIATHOCTUKU TA KPUTEPII OI[IIHIOBAHHSA
PE3YJIbTATIB HABUAHHSA

3aco0u ouiHIOBAHHS Ta METOM IeMOHCTPYBAHHS Pe3yJIbTATIiB HABYAHHS

3acobamMM OLIIHIOBAHHSA Ta METOJAaMH JIEMOHCTPYBAHHSI pe3yNbTaTiB HaBUAHHS 3 HaBYaJIbHOI
MUCLIUILIIHYA €:
— TIOTOYHUH KOHTPOJIb YCHIIIHOCTI,
— MOJYJIBHUI KOHTPOJIb,
—  TJCYMKOBUU KOHTPOJIb,
— icmuT.

®opMH KOHTPOJIIO TA KPUTEPIl OLIHIOBAHHSA Pe3y/1bTATIB HABYAHHA

PopMH TOTOYHOTO KOHTPOJIIO:
— BHOIPKOBE yCHE ONUTYBAHH Mepel HOYaTKOM 3aHsTh;
— IepeBipKa SKOCTI BUKOHAHHS 3aBJaHb Ui CAMOCTIHHOT poOoTH, 30Kpema 3a
KOHCIIEKTaMU MaTepiaiB;
— OIIIHIOBaHHS SKOCTI Ta TOBHOTH BUKOHAHHS 3aBIaHb MOYJIBHOT KOHTPOJIBHOI pOOOTH.

dopma MOAYJIBHOTO KOHTPOJIIO: MOTOYHE OI[IHIOBAaHHS Ta BUKOHAHHS MOAYJIBHOI KOHTPOJIBHOT
poOOTH y TUCBMOBIM (hOpMi, CyMapHHI Pe3yNIbTaTH SKUX OIIHIOIOTHCS 3a 100-0anbHOI0 MIKAIO 32
KOKHHUI MOIYJIb.

®dopma MiJICYMKOBOTO CEMECTPOBOI'O KOHTPOJIIO: icTUT. []0 ICIUTY NOMyCKarOThCs CTYIEHTH, SIKi
BiJIIIPAIIOBAIM MIPOTYIIEH] 3aHATTS 1 BUKOHAIM MOy IbHI KOHTPOJIBHI poOOTH.

Po3noain 6axiB, siki oTpuMy10Th 3100yBa4i BHI0I 0cBiTH (MOLYyIb 1)

MoayabHa
IloTouHe ouiHIOBAHHSA Ta caMOCTiiiHa podoTa KkoHTpoabHa |Cyma
pobora
T1 T2 T3 T4 T5 T6
2 4 3 4 4 3 80 100

Po3noain 6amiB, siki OTPUMYIOTH 3100yBayvi BUIIIOI OCBITH (MOAYJIb 2)

MonyabHa
IToTouHe ONiHIOBaHHS Ta caMOCTiliHA podoTa KOHTpoabHa |Cyma
pobGora
T7 T8 T9 T10 T11
4 4 4 4 4 80 100




OuiHlOBaHHA OKPeMHX BU/IIB HABYAJIbHOI PO0OOTH 3 TUCHUILIIHA

Bug pissibHocTi Moayas 1 Moayan 2
6 . . Kinbki MakcuManbHa KiJIbKiCTb OatiB Kinbki M . Ganis ( )
3100yBavya BHIIIO01 OCBITH oTh (cymapua) . aKcHMaJIbHa KibKiCTb OaliB (CymapHa
[TuceMoBa mepeBipka
3HaHb [P TEMAaTUYHOMY 1 20 1 20
OLIIHIOBaHHI
MoaynrHa KOHTPOJIbHA
Ay P 1 80 1 80
pobota
Pa3zom 2 100 2 100

Kpurepii oniHroBaHHs1 MOYJIbHOI KOHTPOJILHOI Po00TH

[Ipu ouiHIOBaHHI 3HaHb BPAaXOBYETHCS B MEPIIY YEPry MOBHOTA, MPABWJIbHICTh 1 BUUEPIIHICTD
BIJIMIOBiIeH Ha MOCTaBJICHI B MOIYJIbHUX KOHTPOJIBHUX pOOOTaX 3aMuTaHHIX. MakcuMalbHa KUTBKICTh
OaJiB, 110 BUCTABISAETHCS 3/100yBavy BHINOI OCBITH 32 BUKOHAHHS KOHTPOJIBHOI poOoTH ckiamae 80
Oais.

71 — 80 GasiB BUCTABISAETHCS, SKIIO IT1]] 4ac MPOBEIACHHS KOHTPOIO OYIIO BUSIBICHO:

1. HasABHICTH y CTyJI€HTa BCEOIYHUX, ITOBHUX, TTTHOOKUX IHTEIPOBAHUX 3HAHb IIPOTPAMOBOI0 MaTepiay,
BMIHHS BUTbHO BUKOHYBATH 3aBJaHHS 3alPOMOHOBAHOTO BapiaHTY;

2. BMIHHS CTY/ZICHTa B TUCbMOBIH Ta YCHii (hopMi UiTKO, BUYEPITHO 1 IPABUIIBHO BUKJIACTHU BiAMOBIAL Ha
MUTaHHS 3aIIPOIIOHOBAHOTO BapiaHTYy;

3. TIOO0Ke pO3yMiHHS CTYJCHTOM B3a€MO3B 13Ky T'OJIOBHHUX MOHSATH 1 MOJIOXKEHb MIPEIMETa, PO3yMiHHS
3HAYEHHS ITUX MMOJIO0XKEHbB 1 MOHATH JUIsl MalOyTHROT TIpodecii;

4. BUCOKMU pIBEHb MIATOTOBIEHOCTI CTYJAEHTa 3 MHUTaHb KypCy [0 TMOAANBIIOI POOOTH HaJ
BJIOCKOHAJICHHSIM PiBHS CBO€T mpodeciiiHoi KBamidikarii.

VY BIANOBIAAX CTyAEHTIB HE Mae OyTW 3HAYHUX NOMWIOK. PobGora Bukonana Ha 80 OauiB
JIEMOHCTPY€E HASBHICTb Y CTY/ICHTa TBOPYHUX 3/110HOCTEH.

61 — 70 OaxiB BUCTaBIAETHCS, KOJIM CTYIEHT MMCHbMOBO BiJIMOBIB HAa BCi 3aIIUTaHHS, 3ACBOIB BCIO
HaBYaJbHY MPOTrpaMy BIAMOBIAHOTO MOJYJsA. Y BIAMOBIASX MOXJIMBA HE OLIbIN SK OJHA HE3HAYHA
MOMMJIKA 200 BUSBJICHO JICKiJIbKAa HETOUHOCTEH.

31 — 60 GaniB BUCTABIISIETHCS, KOJU CTYACHT JaB BIJMOBII HA MUTAHHS BCIX 3aBJaHb, aje Mpu
IILOMY MOKYTb TPOSIBUTHUCS TEBHI NMPOTAJIMHH y 3aCBOEHHI MPOTPaMH MOy sl. Y BiJIMOBIIAX MOXYTh
3yCTPITHUCS HE OiJIbIIIE K OJTHA Tpyda MoMmIIKa ab0 JAeKiJIbKa 3HAYHUX Ta ICTOTHUX HETOYHOCTEH.

0 — 30 OamiB BHCTaBIAETHCS 32 POOOTY, SIKa 3aCBiAUy€e MPO HASIBHICTH y CTYIEHTA BEJIHKHX Ta
CYTTEBHUX MPOTAJIMH y 3HAHHIX OCHOBHOT'O MaTepialy MOYyJIA, a Y HASsBHUX HOT0 MUCHbMOBHUX BiMOBIASIX
€ SK TPUHIMIOBI, Tak i1 rpy0i momuminku. CTyneHTH, sIKi HE NPEACTaBHIM MUCHMOBI BIAMOBiAI Ha
MOJYJIBHUX KOHTPOJIBHUX POOOTax, ab0 He 3’ IBUJIKCS Ha MOJYJIbHY KOHTPOJIbHY POOOTY BBa)KalOThCS
TaKUMHU, 10 ojepxanu O 6ajiB He3aIeKHO BiJl IPUYUHU HEBUKOHAHHS (HESIBKH).

Cymapna ominka (Big 0 nmo 100 OaniB) 3a MOAYJIb BUCTABISETHCA y BIJOMICTH MOJIYJIBHOTO
KOHTpPOJIt0. MOoy/b 3apaxoBY€EThCS, KO CyMapHU O0an ckianae He MeHie 60 0amiB, 1 BUKOHAHI Ta
3apaxoBaHi BCl 3aBJJaHHA, SIKI € CKJIQ[IOBUMHU MOJYJISL.

3100yBay, SIKUM HE 3’SBUBCS HA MOAYJIBHY KOHTPOJIbHY poOOTY, a0 * HOro MOJyJbHa OIlIHKA
cknagae Big 0 no 34 OGamiB, MOBUHEH A0 NPOBEAEHHS IMiJCYMKOBOTO CEMECTPOBOIO KOHTPOIIO
MOKPALMTH L0 OLIIHKY MPUHANMHI J10 TOKa3HHUKa He MeHIe 35 OajiB y CTPOKH, BU3HAUEH] BUKJIa/1adyeM
JUCLUIUTIHU. be3 Takoro mokpaiieHHs BiH 10 CEMECTPOBOI'0 KOHTPOJIIO HE JOMYCKAEThCS.

[lizcymxoBa MOIyibHA OLIHKA 3 JaHOI HABYAJIGHOI JMCUMWIUIIHM BH3HAYAETHCS SIK CEPEIHE
apupMeTHYHE PE3yNbTaTiB JBOX MOJYJIBHUX KOHTPOJIIB Ta BHCTABISETHCSA Y BIAOMICTH MOJYJIHHOTO
KoHTpoito 3a 100-6anpHor0 mkanoro, mkanoo €EKTC ta HamionansHOIO mKano (auB. Tabd. «[llkama
oliHIOBaHHS: HanioHanbHa Ta ECTS»).



Kpurepii oniHioBaHHS MiAICyMKOBOI0 CeMeCTPOBOI0 KOHTPOJIIO

[TlincymKoBUii ceMecTpoBH KOHTpoib 3 nuciuiuiian «Teopernmuna ¢izuka (KBanTOBa
MeXaHiKa)» 31ICHIOEThCS Y PopMi iCTTUTY.

Icnut mpoBomuThes B ycHi (opmi. Orinka BucTaBiseTbes 3a 100-0ambHOIO MIKAJIOW Ta
HAI[IOHAJILHOO 4-0aJTbHOTO IIKAJIOK. BimoMicTh pe3yibTaTiB oopmitoeThes 3a cuctemoro ECTS.

OniHka «BIIMIHHO» BUCTaBIISIE€THCS, SIKIIO M1 Yac MPOBEACHHs eK3aMeHy OYyJI0 BUSBIICHO:

1. HasBHiCTh y cTyJeHTa BCEOIYHMX, TOBHUX, MNIMOOKHX IHTETPOBAHUX 3HAHb MPOTPAMOBOTO
MaTepiany, BMiHHS BUIbHO BUKOHYBATH 3aBIaHHS 3alIPOIIOHOBAHOTO BapiaHTYy.

2. BMiHHS cTyneHTa B NMUCHMOBIH Ta yCHI (OpMi UiTKO, BUYEPITHO 1 MPABUIBHO BHKIIACTH
BIJIMOBi/Il HA MUTaHHS 3aIIPOMIOHOBAHOTO BAapiaHTY.

3. TI'muboke po3yMiHHS CTYJECHTOM B3a€EMO3B’SI3KY TOJIOBHUX TOHSATH 1 TMOJIOKEHb MPEAMETA,
PO3yMiHHS 3HAUEHHS IIUX MOJIOKEHD 1 MOHATH JUIsl MaiOyTHROI mpodecii.

4. Bucokuil piBeHb MiATOTOBIECHOCTI CTYACHTa 3 NMUTAHb KypCY IO MOJAIBIIOI pOOOTH Ha
BJIOCKOHAJICHHSIM PiBHS CBO€T npodeciiiHoi KBatidikarii.

VY BIIMOBIASX CTYACHTIB HE Mae OyTH 3HAYHUX IOMWIOK. BiMIHHO BHKOHaHa poOoTa
JIEMOHCTPY€E HASBHICTH Y CTYJICHTA TBOPYUX 3/110HOCTEH.

Orminka «100pe» BHUCTABISIETHCS, KOJW CTYACHT BIJAMOBIB Ha BCl 3allMTaHHS, 3aCBOIB BCHO
HaBYaJbHY Mporpamy Kypcy. Y BIANOBIJfAX, SIKI OLIHEHI Ha «100pe», MOXIUBA HE OUIBII SK OJHA
HE3HAYHA TMOMMJIKAa a00 BHUSBJICHO MICKUIbKa HETOYHOCTeH. CTYACHT CHPOMOXHHU 3 JIOIOMOTOFO
JTepaTypH JiKBiyBaTH BCl HEAOIIKU y BiAMOBIISAX.

O1iHKa «33I0BUIBHOY» BUCTABISETHCSA, KOJU CTYJEHT JaB BIJTMOBII HA MUTAaHHS BCIX 3aBJ/IaHb,
ajie mpy [bOMY MOXKYTh MPOSIBUTHCS MEBHI MIPOTAIMHU Y 3aCBOEHHI IPOrpaMu Kypcy. Y BiIMOBIASX, sIKi
OIIHEH] Ha «3aJ0BLILHO», MOXYTh 3yCTPITHCS HE OuIbIIe SK OJHAa Tpyda momMuIIKa ado JeKiIbKa
3HAYHUX Ta ICTOTHUX HETOYHOCTEH.

OniHka «HE3a10BUILHOY BUCTABIISIETHCA 3a BIANOBI/b, sIKA 3aCBIIUYE PO HASABHICTh Y CTY/ACHTA
BEIIMKUX Ta CYTTEBUX MPOTAIHH y 3HAHHIX OCHOBHOTO MaTepiaity Kypcy, a y HassBHUX HOTO BiJIMOBIISIX
€ SIK IPUHIUIIOBI, TaK 1 rpy0l MOMMIIKH.

[lepeBeneHHs pe3ynbTaTiB, OTPUMAaHUX 32 HallIOHAIBHOIO 4-X OaipHOM0 mKanow y 100-6anbpHy
IIKaJTy OIIHIOBAHHS B Ta MKaiy 3a cucteMoro ECTS 31iliCHIOETECS 32 HACTYITHOIO CXEMOTO:

IIIkaxa oninoBanHA: HanmioHaabHa Ta ECTS

) ) O1iHKa 32 HALIIOHAJILHOIO
Cyma 6aniB 3a Bci .
.. Origka [IKAJIO0FO0
BUIM HABYAIHHOI — =
; . ECTS Iciut Ta nudepenmirioBanmit
ISIBHOCTI 3
3aI1K
90 - 100 A BIZIMiHHO
82-89 B o6ne
7481 C F100P
64-73 D 3aJ0BLJILHO
60-63 E A
HE3aJ0BLIBHO 3 MOXKJIUBICTIO
35-59 FX !
MTOBTOPHOTO CKJIAJaHHS
HE3a40B1IBHO 3 000B’ I3KOBUM
0-34 F IOBTOPHUM BUBUYEHHSM
IUCIUILTIHA

CTyJieHT, SIKHH OTpUMAaB 3a Pe3ylIbTaTaMH IiJICYMKOBOT'O KOHTPOJTIO OITIHKY «He3apaxoBaHoy (1-34
6aiB, F), 3000B'13aHMi1 IPOIMTH MOBTOPHHUI KypC BUBUEHHSI IUCLUILIIHY 1 CKJIACTH 1CTIHT.
Pe3ynbraTit miacyMKOBOTO KOHTPOITIO 3HAHB 3aHOCSITHCS JI0 €K3aMEHAITIHOI BIZIOMOCTI.



6. IPOT'PAMA HABYAJIbHOI JUCIMITJIIHUA

6.1. 3MicT HABYATBHOI TUCIHUTLTiHHA
Monyas 1
Tewma 1. IcTopist Ta mepeyMOBU BUHUKHEHHSI KBAHTOBOI MEXaHIKH.
[lepenymoBu BHHUKHEHHS KBaHTOBOI MexaHiku. I'imore3u Ilnamka ta ElfHmTeitna. Mopens
atoma 1o bopy. Kopnyckymsipro-xBuinsoBuii nyamizm. @oroedext. Edhext Komnorna. I'imoresa ne-
Bbpoiins. Excnepumentun @panka-I'epma ta JleBicona-/xxepmepa.

Tema 2. OCHOBHI IPUHIMITY KBAHTOBOT MEXaHIKH.

Onuc crany B KBaHTOBIM MexaHimi. XBuiboBa ¢yHkmis. [lpuHiun cyneprosuiii cTaHiB.
XBUIbOBUH MakeT. XBUIbOBA QYHKIIA BUTbHOT yacTHHKH. CepeHi 3HaYeHHS! KOOPAMHATH Ta IMITYIIbCY.
CmiBBiHOIICHHS HeBU3HAYeHOCTeH ["alizeHOepra.

Tema 3. MaremaTu4HHMIA armapaT KBAaHTOBOI MEXaHIKH.

Omnepatopu ¢iznyHuX BenWyuH. BiacHi QyHKIIT 1 BacHI 3HaUYEHHS onepaTopiB Ta ix ¢izuuna
iHTepnpetauis. BmactuBocTi BiracHMX (DYHKIIH 1 BJIACHUX 3HAUY€Hb EPMITOBUX ONEpPATOPIB.
CriBBIAHOIIEHHSI HEBU3HAYEHOCTEH JUIsl (PI3MYHUX BEJIMYMH, 110 MPEACTABIAIOTHCS HEKOMYTYIOUUMU
omeparopamMu. Pi3HI MpeacTaBIeHHS CTaHIB KBAaHTOBMX cuCTeM. bpa- 1 ker-Bektopu. Pi3ni
IIpeJICTaBIeHHs onepaTropiB. MaTpulli onepaTopis.

Tewma 4. PiBuanns Llpeninrepa.

XBunboBe piBHsAHHA Llpeninrepa. 3akoH 30epexeHHss IMOBIPHOCTI. PIBHSHHS HemepepBHOCTI.
3MmiHa cepeiHiX 3HaueHb (I3MYHUX BeIU4uH 13 yacoMm. KBantosi nyxku [lyaccona. CrarioHapHi CTaHH.
[Ipencrasnenns Llpenunrepa i npeacrasnenns ['aiizendepra.

Tema 5. MozenbHi 3a1a4i KBAHTOBOI MEXAHIKH.

YacTtuHKa B OTHOBUMIPHII IPSIMOKYTHIN MOTEHLIANBHIN M1 3 0€3MEKHO BUCOKMMH CTIHKaMH.
JliHifHUH TapMOHIYHMNA OCUMIATOP. XBWIbOBUM minxia. JIiHIMHUN rapMoHiYHMN ocumisTop. Meton
orepaTopiB MOPOJKEHHS Ta 3HHIIEHHS. [IpoXo/keHHS YacTUHKM Kpi3b MNOTEHLIaJbHUI Oap'ep.
XosoaHa eMicist eeKTPOHIB 3 METamly.

Tema 6. 3B'I30Kk KBAaHTOBOI MEXaHIKU 3 KJIACUYHOIO MEXAHUKOIO.
[lepexim Bl KBAHTOBUX PIBHSHD PYXY M0 KJIACUYHHUX. XBUIHOBA (QYHKIIIS Y KBAa31KIACUUHOMY
HabmmwkenHi. Metox Bentnens- Kpamepca-bpinmoena. [IpaBuno kBantyBanns bopa-3ommepdensaa.

Monyas 2
Tema 7. Pyx 4acTUHKH B IIEHTPAIBHO-CUMETPUYHOMY TTOJTI.

Pyx dYacTMHKM B IEHTpaJbHO-CUMETpHUYHOMY Tmoni. PanmiamsHe piBusHHS Ilpeninrepa.
TpuBuMipHUN 130TPONTHAN TapMOHIYHUN OCIMIATOpP. PyX YacTHHKM y KYJIOHIBCBKOMY MOJi. ATOM
BOJHIO: JUCKPETHUH CIIEKTp, HENepepBHUM criekTp. Inrerpan pyxy Jlamnaca-Pynre-Jlenuna.

Tema 8. Teopist 30ypeHb.

CramionapHa Tteopiss 30ypeHb. HeBUpoO/KeHHMI BHITaIOK. YMOBH 3aCTOCOBHOCTI TeOpii
30ypenb. Teopis 30ypenp y Bumaaky BupopkeHHs. Edexrt Illtapka B atomi BomHIO. 3acTOCYBaHHS
BapialifHOTO TPHUHIUIYY 10 HAOMIKEHMX po3paxyHKiB. Teopis 30ypeHb, 3alle)KHHUX BiJ Hacy.
IMOBIpHICTH KBAaHTOBOTO TIEPEXOAY 3a OJIMHUIIIO Yacy. KBaHTOBI Iepexoiu Mij Ji€0 panTOBUX 30ypPEHb.

Tema 9. B3aemosis aToma 3 €JI€KTPOMArHiTHUM ITOJIEM.

KBaHTOBI mepexoau mij Ji€ro panToBUX 30ypeHb. KBaHTYBaHHS BUTBHOTO €JIEKTPOMArHiTHOTO
nojyisi. Teopiss BUNPOMIHIOBaHHS W TOTVIMHAHHS CBiTjia. EJNEKTpUuyHE IWUIOJIBHE BHUIIPOMIHIOBAHHS.
[IpaBuna BigOopy. Yac *uTTs 30ymKeHHX CTaHIB aromiB. lIpuponHa mmpuHa CHEKTPATbHUX JIiHIN.
KBanrtoBa Teopis aucnepcii cBiia. Enementapna teopis hotoedekry.



Tema 10. PensiTuBicTChKA KBaHTOBA (Di3MKAa.

PensTuBicTCbKE PIBHSHHA 1j 9acTuHKM 3i cminom 0. Pieusuus Kieiina-Topmona-®oka.
Pensarusictcrke piBHsaHHS [lipaka. Matpuiti Jlipaka. PiBHsHHS HenepepBHOCTI. MOMEHT KIJTbKOCTI pyXY
B teopii /lipaka. BinpHuii pyx penstuBicTcbkoi uyacTuHkH. Cdepuynuil cminop. PensituBicTChKi
MONIPABKH JI0 PYXYy €JEKTPOHA y eleKTpoMarHiTHoMy moii. PiBHsaHsS [laym. KBazipensTuBicTchke
HaOykeHHs piBHsAHHS [lipaka. CriH-opOitanbHa B3aemopmis. TouHi po3B’si3ku piBHAHHA Jlipaka juis
KYJIOHIBCHKOT'O TIOJIsl. ATOM BOJIHIO 3 YpaxXyBaHHSAM PEISTHBICTCHKUX MOMPABOK. ATOM Y 30BHIIITHBOMY
MarHiTHOMY TOJTi.

Tema 11. KBanToBa (i3uka cucrem, M0 CKIATAIOTHCS 3 OJTHAKOBHX YACTHHOK.

[IpyHIMI TOTOXXKHOCTI YAaCTUHOK Yy KBaHTOBIM MexaHimi. CHUMETpUYHI 1 aHTUCHUMETPUYHI
xBwiboBl (yHKIii. Teopis aroma remiro. Opro- i mapareniii. Big'emuuii ioH Bomno. Merton
camoy3ropkeHoro noist Xaprpi-doka. Craructuynunii metos Tomaca-Oepmi. Monekynu. AniabaTuaHe
HaOykeHHs. Ximiuaui 3B's130k. Cvin Ban nep Baanbca.

6.2. CTpyKTYypa HABYAJBHOI TUCHUTLTiHI

KinekicTe rogua
dopma HaBUYAHHS: JICHHA
y TOMY YHCIT
~ - | =
Ha3Bu 3MiCTOBMX MOJYIIB 1 TEM o £ 2 E - g “
2| 5|82 2|28/ %55
> | 8 | 2E| & 3¢ g%
NELEREERE .
2l B | E ©
Moayas 1
Tewma 1. IcTopis Ta NepeyMOBH BUHHKHEHHS 10 5 5 6
KBaHTOBOT MEXaHIKH.
Tema 2. OCHOBHI NPUHIMIIK KBAHTOBOT MEXaHIKH. 10 2 2 6
Tema 3. MaremaTuuHMiA arapaT KBAaHTOBOI MEXaHIKH. 20 6 6 8
Tewma 4. PiBusuns peninrepa. 18 6 4 8
Tema 5. MojienbHi 3aJ1a4i KBAaHTOBOI MEXaHIKH. 18 4 6 8
Tema 6 3B'S130K KBAHTOBOI MEXaHIKHU 3 KIIACHYHOIO 16 4 4 8
MEXaHIKOI0.
MonynbHa KOHTpoJIbHA poboTta | 1 1
Pa3om 3a Mmonyns | 93 24 25 44
MopnyJs 2
TeMa 7. Pyx 4acTUHKU B LEHTPaJIbHOCUMETPUUHOMY 24 4 5 14
HOJi.
Tewma 8. Teopist 30ypeHsb. 18 6 4 8
Tewma 9. B3aemonist aToma 3 €J1€KTPOMAarHiTHUM 14 4 5 g
MOJIEM.
Tewma 10. PensiTuBicTchKa KBaHTOBA (hi3HKA. 16 4 4 8
Tewma 11. KBanToBa (hizuka cuctem, 0 CKIa1al0ThCs 14 4 9 8
3 0IHAKOBHMX YaCTUHOK.
MonynbHa KOHTpOJIbHA poboTta | 1 1
Pa3om 3a Mmomyns | 87 22 19 46
Pa3om 3a cemecTp | 180 46 44 90




6.3. Temu NnpakKTHYHHUX 3aHATH

KinbkicTs
Ne
o/ Ha3sa Temu FOIMH
JICHHA
1 | llepenymMoBH BUHUKHEHHSI KBAHTOBOI MEXaHIKH. 2
2 | OCHOBHI IPUHIIMITH KBAaHTOBOT MeXaHiKU. Di3UYHUI 3MiCT XBHIBOBOT 2
b yHKIII.
3 | Oneparopu ¢iznunux BenuuuH. JIiHINMHI onepauii Hax onepaTopamH. 4
KomyraTopu.
4 | BrnacHi ¢yHKII 1 BJIaCHI 3HAYEHHS ONIEPATOPIB iX BIACTUBOCTI Ta ¢i3HIHA 5
iHTEepHIpeTalis.
5 | OnnoBumipHe piBHsHHS Lpeainrepa Ta ioro po3B’s3KH I BIIbHOT 2
YACTUHKHU.
6 YacTuHKa B OJHOBUMIPHIHN MPSMOKYTHIM MOTEHIIANBHIN M1 3 6€3MEXHO 4
BUCOKHMH CTiHKaMH.
7 | JliHiiHMH rapMOHIYHUHA OCIIIIISTOP.
8 | IIpaBuno kBanTyBaHHs bopa-3ommepdenbaa Ajisi rapMOHIYHOTO
OCLMJIATOPA.
9 | Pyx 4acTUHKH B LEHTPAIbHO-CUMETPUYHOMY M0JIi. PajiaapHe piBHSIHHS 2
peninrepa.
10 | ATom BojHIO. 2
11 | Teopis 30ypenb. EdexT Llltapka B aTOMI BOJHIO. 4
12 | Touni po3B’s3ku piBHSIHHS Jlipaka aJis KyJOHIBCHKOTO TOJIsI. ATOM BOJIHIO 3 4
ypaxyBaHHSM PEJSTHBICTCHKHUX MOMPABOK.
13 | Teopis atoma rexito. Opro- i naparedmiil. 2
Mo1ynibH1 KOHTPOJIbHI pOOOTH 2
Pa3om 3a cemecTp 36
6.4. CamocrTiiina podora
No Kinpkicth
3/ Hasga remu TOAVH
JICHHA
1 | Heponiku kinacuvHoi izuaHO1 TEOpii. 6
2 | Omuc crany B KBaHTOBIH MeXaHiIi. 6
3 | bpa- i ker-BexkTopu. Pi3Hi npeacTaBieHHs onepaTopiB. MaTpuli onepaTopis. 6
4 | TlpencraBnenns lllpenunrepa 1 mpeacrasienss [ aiizenoepra. 6
5 | IlpoxomxeHHs YaCTUHKH Kpi3b MOTEHIIaJIbHUI Oap'ep. XoJ0/1Ha eMicis 6
€JIEKTPOHIB 3 METaly.
6 | YMOBHU 3aCTOCOBHOCTI KBa31KJIACUYHOI'O HAOIHMKEHHS. 6
7 | KBanToBe o0epTaHHs TBEPAOTO Tija. 6
8 | Atom BojHIO. InTerpan pyxy Jlamnaca-Pynre-Jlenna. 8
9 KBaHTORBI mepexou mij 1i€r0 panToBUX 30ypEeHb. 6
10 | KBanToOBa Teopis aucnepcii cBiTIa. 6
11 | AtoMm y 30BHIIIHHOMY MarHiTHOMY OJIi. 8
12 | Ximiunuii 38'130k. Cunu Ban gep Baannbca. 6

Pa3zom 3a CEMECTP

~
(2]




7. JIHCTPYMEHTHU, OBJIAJHAHHSA TA IPOI'PAMHE 3ABE3IIEYEHHS,
BUKOPUCTAHHA AKUX IIEPEJIBAYAE€ HABYAJIBHA JUCIHUIIVITHA

Texuiuni 3aco6u: MynsrumMeniitauii npoextop Epson EB-X05 3 ekpanom EliteScreens.

O6nannanns: Hoytoyk Lenovo V15-ADA (AMD Ryzen 3, RAM 8GB, SSD 256GB).

[Tporpamue 3a6e3neueHns: Windows 10.

[ndopmartifini  TexHosiorii Ta 3aco0M OHJIAMH HABYaHHS: CHCTEMa CJIEKTPOHHOTO HaBYaHHS
Moodle https://moodle.uzhnu.edu.ua, koprnopatuBHa ejaekTponHa mnorra YxxHY;

enextponnuit perozurtapiii JIBH3 «YxxHVY» https://dspace.uzhnu.edu.ua,

caiit YxHY https://www.uzhnu.edu.ua, indopmariiini pecypcu B mepexi [HTepHeT.

8. PEKOMEH/JIOBAHI JKEPEJIA IHOOPMAIIIT
OcHoBHA JIiTepaTypa

1. Bakapuyk 1.O. KBantoBa MexaHika: NiJJpy4HHK JUIsl CTY/. BUII. HaBY. 3aKi. Bua. 4-te, nonos. — JIbBIB.:
JIAY im. 1. @panka, 2012. — 870 c.

2. bpomua O.M. Teopernuna ¢i3zuka. KBantoBa Mexanika: HapuambHUNA mociOHUK. — Kuis : KIII im. Irops
Cixopcbkoro, 2022. —233 c.

3. Kap6ogranenns M.1., JIazyp B.1O., Honp €.A. [IpakTukyM 3 KBAHTOBOT MEXaHIKU: TIPAKTHKYM. — Y KTOPOJI:
Bupasuunrso YxHY «I"oBepnay, 2022. —97 c.
URL: https://dspace.uzhnu.edu.ua/jspui/handle/lib/45786

4. Buconpkuii B.1., Makciora M.B., fctpemcrkuii 1.O. 30ipHuUK 3a1a4 13 KBAHTOBOI MEXaHIKU: HABYATLHUN
nocionuk. — Kuis: KuiBcbkuii ynisepcuter, 2019. — 287 c.

5. JaBunoB O.C. KsanrtoBa ¢isuka: Ilinpyunuk. — KwuiB: Enexkrtponne Bunmanns, 2013. — 708 c.
URL: http://bitp.kiev.ua/files/doc/lectures/davydov_gm.pdf

6. FOxuoBchkmii [.P. OcHoBu kBaHTOBOI MexaHiku: HaBu. moc. 1yist CTy. i3UYH. CTIiell. BUII. HaBY. 3aKII. —
Kuis: JIn6igs. 2002. — 390 c.

7. Buconpkuii B.I. KBanToBa ¢izuka Ta ii BUKOpUCTaHHS B MpUKIAAHIN Gi3uii: migpydyHuk. — Kuis:
Bunasanyo-nonirpadiunuii nentp «KuiBcbkuii yHiBepcuteT», 2008. — 367 C.

8. Feynman R.P., Leighton R.B., Sands M. The Feynman Lectures on Physics, Vol. l1l: Quantum Mechanics.
— New York: Basic Books, 2010. — 688 p.

JonomixHa Jiiteparypa

1. Txauyk B. M. ®ynnamenTanbHi npobiaemu kBaHToBoi MexaHiku. — JIpBiB: JIHY im. IBana ®dpanxka,
2011. - 144 c.

2. Griffiths D.J., Schroeter D.F. Introduction to quantum mechanics. Third edition — New York:
Cambridge University Press, 2018. — 644 p.

3. Miller David A. B. Quantum Mechanics for Scientists and Engineers. — New York: Cambridge
University Press, 2008. — 552 p.

4. Sakurai J.J., Napolitano J.J. Modern Quantum Mechanics. 2nd Edition. — Boston: Addison-Wesley,
2011. —-500 p.

5. Schiff, L.I. Quantum Mechanics. 3rd Edition. — New York: McGraw-Hill, 1968. — 306 p.

Indopmaniiini pecypcu B Mepe:ki InTepner

1. Quantum Mechanics. URL.: https://phys.libretexts.org/Bookshelves/Quantum_Mechanics



https://www.uzhnu.edu.ua/
https://dspace.uzhnu.edu.ua/jspui/handle/lib/45786
http://bitp.kiev.ua/files/doc/lectures/davydov_qm.pdf
https://phys.libretexts.org/Bookshelves/Quantum_Mechanics

JoaaTok 2

Pe3yabTaTn neperasay
Po0040i MPOrpaMm HABYAJBHOI IMCUMILTiHA

PoGoua nporpama nepesatBepmkena Ha 20 /20 H.p. 0e33miH; 3i3minamu (JlomaTox ).
(moTpibHE miIKpeCITUTH)

poToKoJ Ne BIJI « » 20 p.- 3aBimyBau kadenpu

(miamnuc) (ITpi3BuLe iHiLiamH)

Poboua nporpama nepesatBepxeHa Ha20 /20 H.p. 06e33MiH; 313MiHamu (omatox ).
(motpibHe miaKpecnuTn)

poToKOJ Ne BT « » 20 p. 3aBimyBau kadenpu

(miamuc) (ITpi3Bu1ue iHimiamm)

PoGoua nporpama niepesatBepmkeHa Ha20 /20 H.p. 0e33miH; 3i3Minamu (JlomaTox ).
(notpibHe miaKpecnuTn)

poToKOJ Ne BT « » 20 p. 3aBimyBau kadeapu

(miammc) (IIpi3Buiue iHimiamm)

PoGoua nporpama nepesatBepmkeHa Ha20 /20 H.p. 0e33miH; 3i3minamu (JlomaTox ).
(moTpibHE miIKpeCITUTH)

poTokos Ne BIJI « » 20 p- 3aBimyBad kadeapu

(mignuc) (ITpi3Bue iHimiamm)



