





1. OITUC HABYAJIBHOI JIMCHUIJITHA

HaiimenyBanHs
MOKA3HHUKIB

Po3noaij roauH 3a HABYAJILHUM ILIAHOM

Jenna popma
HaBYaHHS

Kinbxkicts kpenutiB EKTC — 5

Pik miaroroBku:

3arajgpHa KUIBKICTb roaud — 150 3-i
KinmpkicTs MOmyIiB — 2 Cewmectp:
6-1
TuxHEeBUX rOAUH
. A Jlexmi:
IS IeHHOT (hOopMH HAaBYaHHS:
38

ayIuTOpHUX — 4

caMoCTiiHOT poOOTH cTyeHTa — 4

[TpaxTruHi (ceMiHapChKi):

36

By miicyMKOBOTO KOHTPOJTIO: 1CTIUT

JlabopaTopHi:

dopma MiICyMKOBOT0 KOHTPOJIIO: yCHA

CamocriitHa poboTa:

76




2. META HABYAJIBHOI JIUCHUIJITHA

Mertoro BuBYCHHS HaBUalibHOI JUCHMILTIHU «KBaHTOBa MexaHiKa» € OHAWOMIIEHHS CTYIEHTIB
ocBiTHROI nporpamu «®izuka. [HpopmaThka» 3 Pi3UUHUMH OCHOBAMM Ta MAaTEMaTHYHHM arapaToMm
KBaHTOBO1 MeXaHikd; (OpMyBaHHsS Yy CTYACHTIB 3HaHb 1 yMiHb 3aCTOCYBaHHS METO[IB KBAaHTOBOI
MEXaHIKU JUI pO3B’sI3yBaHHS 3aJa4 Cy4yacHOi (Di3HKHU Ta aCTPOHOMIi; MiArOTOBKa MaOYTHIX BUUTEIIB
¢bi3uku 10 podeciitHol AiAIbHOCTI NUIIXOM (POPMYBaHHSI B HUX KPUTHYHOT'O MHUCJICHHS Ta ILJTICHOTO
HAYKOBOTO CBITOTJISATY.

BiamoBigHO 10 OCBITHBOI MpOrpaMu, BUBUCHHS JUCIUILTIHK CIipusie (GOpMyBaHHIO y 3700yBayiB
BUILOT OCBITH TAKUX KOMIIETEHTHOCTEMN:

IK — 3paTtHIiCTh pPO3B’S3yBaTH CIICIialli30BaHl MPAKTUYHI 3aBIaHHS B OCBITHIM ranysi, IO
nependadae 3aCTOCYBaHHS KOHIICITYAIbHUX METOJIB OCBITHIX HAYK, MPEIMETHHX 3HAHb, TICUXOJIOTII,
Teopii Ta METOJMKH HABYaHHS 1 XapaKTEePU3Ye€TbCS KOMIUIEKCHICTIO Ta HEBH3HAYEHICTIO YMOB
opranizalii OCBITHROT'O IIPOIIECY B 3aKJIJaX CEPEIHBOI OCBITH;

3K 1 — 3parHicTh 10 aOCTPaKTHOTO MUCIEHHS, aHaNi3y Ta CHHTE3y, 10 3aCTOCYBAaHHS 3HAHb Y
MPAKTUYHHUX CUTYaIlisX;

3K 2 — 3HaHH i po3yMiHHA IIpeIMeTHOI 0011acTi Ta mpodeciiiHol AisIbHOCTI,

3K 4 — 3g1aTHICTh Opi€HTYBaTHCA B iHPOpPMALIHHOMY MPOCTOPI, 3AIHICHIOBATH TONIYK, aHANTI3 Ta
00po0OKy iH(popMallii 3 pi3HUX JKepell, e(heKTUBHO BUKOPUCTOBYBATH LKU(POBI pecypcu Ta TEXHOIOTIi
B OCBITHROMY IIPOLIECI;

OK 1 — 31aTHICTH MEpPEHEeCEeHHs CHUCTEMH HAyKOBHX 3HaHb Yy MpodeciiiHy AisUIbHICTH Ta B
IUTOIIMHY HaBYAIBHOTO MPEIMETY;

O®OK 4 — 3pnatHicTh (OpMyBaTH 1 PO3BUBATH B Y4YHIB KJIIOUOBI Ta MpeIMETHI KOMIETEHTHOCTI
3aco0amMi HAaBYAIBHOTO TPEAMETY Ta IHTETPOBAHOTO HaBYaHHS; (OpMyBaTH B HHX I[iHHICHE
CTaBJICHHS, PO3BUBATH KPUTUYHE MUCIICHHS;

I[IK1 — 37paTHICT BUKOPHCTOBYBAaTH KOMILJIEKC HAYKOBUX 3HaHb 3 (DI3UKHU Ta acTpOHOMII y
MOETHAHH] 13 HEOOXIJTHMM MaTeMaTUYHUM arnapaToM JUIsl MOSCHEHHS SBHIL HPHUPOAU, PO3YMIHHS
CY4acHOI MPUPOTHUYO-HAYKOBOI KAPTHUHM CBITY;

I1IK 2 — 31aTHICTH OPTaHi30BYBaTH Ta 3IIHCHIOBATH JIOCIITHUIIBKY JTisSUTBHICT Ta (GOPMYITFOBATH
JI0Ka30B1 BUCHOBKH Ha OCHOBI OTpUMaHoi iH(popMallii;

IIK 3 — 31aTHICTF BHOKPEMITIOBATH ICTOTHI O3HAKM OCHOBHUX OJIMHUIIL HABYAILHOTO 3MICTY
Kypcy (i3uku: ¢i3UYHOro SBUILA, BETUYUHH, 3aKOHY, (pi3MuHOT Teopii, PyHAaMEHTAIBLHOrO (HI3MYHOTO
eKCIIEPUMEHTY, (PI3UYHOrO MpHUiIaxy, TEXHIYHOIO HMPHUCTPOIO Ta MOJENi; OOTpyHTOBaHO OOMpaTH Ta
3aCTOCOBYBAaTH METOM M 3ac00M HaBUaHHsI, BIMIOBIIHUNA AUTAKTUUHUI MaTepian i iX MOsICHEHHS;

I[IK5 — 3gatHicTh po3B’s3yBaTH 3agadl 3 (I3UKM M acTpOHOMIi Ta HaBYaTH YYHIB iX
PO3B'A3yBaHHIO;
I[IK7 — BomoaiHHs Merofamu 1H(GOPMALIHHOTO MOJIENIOBAHHS; 3JaTHICTh pealli30BYBaTH

iHpopMmaliiiHy Mozaenb 3acobamu  1H(OpMAaIiiiHO-KOMYHIKAIlIMHUX  TEXHOJOTiH; MpPOBOAUTH
KOMIT IOTEpHUI €KCIIEPUMEHT, IHTEpIIPETYBATH, aHAJII3yBaTH Ta y3arajJbHIOBaTH HOTO pe3yNbTaTH.

3. IEPEAYMOBH JJ11 BABUEHHSA HABUAJIbHOI JUCIUILITHUA

[lepenymoBamMu BHBUEHHs HaBYalbHOI auciuiulinn «KBaHTOBa MexaHika» € omaHyBaHHS
TaKUX HaBYAJILHUX TUCITUILIIH OCBITHBOI ITPOTPaMHU:

OK 5 MareMaTu4Huii aHai3;

OK 6  AmnamiTiyHa reoMeTpis 1 BuIa anredpa;

OK 13 ®i3u4Hi OCHOBU MEXAHIKH;

OK 15 EnexTpuka i MarHeTusm;

OK 17 AromHa di3uka;

OK 19 Teopernuna MexaHika,

OK 20 EnexrtponuHamika.



4. OYIKYBAHI PE3YJIbTATU HABYAHHS

BiamoBigHo 10 ocBitHhoi mporpamu  «®dizuka. IndopmaTuka», BHUBYCHHS HaBYAIBHOL
JUCLUUIUTIHA TOBHHHO 3a0€3MEeYUTH AOCSTHEHHsS 3700yBadaMy BHIIOi OCBITH TaKUX HPOTPAMHUX
pesynbTaTiB HaBuaHHs (ITPH):

IIporpamHi pe3yJibTaTH HABYaHHS Hudp IIPH
3nilicHIOe J00ip 1 3aCTOCOBYE CyYacHi OCBITHI TexHoOJorii Ta meromuku mius | PH 4
(dbopMyBaHHS MPEIMETHUX KOMIIETEHTHOCTEH YUYHIB; KPUTHYHO OIIHIOE PE3YIIbTaTH
iX HaBYAHHA Ta €)EKTUBHICTH YPOKY.
JleMOoHCTpye 3HaHHS OCHOB ()yHIaMEHTAJIBHKX 1 MPUKIIATHUX HayK (BiamosimHo 1o | PH 7
IpeMETHOI CHeIialbHOCT), omepye 0a30BUMM KaTErOpiMH Ta MOHATTSIMH
MPEAMETHOT 00JIaCTi CIEiaIbHOCTI.
Knacugikye 1 mosicHIOE OCHOBHI NMOHSTTS, 3aKOHM, TEOpii, 3aranbHy cTpykTypy, | [IPH 1
MPEAMET 1 METOAM JOCHIKEHHS (Di3UKH, aCTPOHOMIi Ta METOJIMKH iX HaBYaHHS,

AHanizye ¢i3uuHI SBUINA 1 MOpollecM Ha OCHOBI (Pi3WYHMX 3aKoHiB, Teopiii, | [IPH 2
NPUHINIIIB, 13 3aCTOCYBAHHSM BiJIIOBITHUX MaTEMAaTUYHUX METOIIB.
JleMoHCTpYye BMIiHHSI PO3B’s3yBaTH THIIOBI 3aj1adi 3 pizHUX po3ainiB ¢izuku Ta | [IPH 4
aCTPOHOMII, YiTKO 1 paIlioHaJIbHO MOSICHIOE iX PO3B’SI3KU
JleMOHCTpY€e BOJIOJIHHS OCHOBaMH HAyKOBHX JOCHIKeHb; opranizoBye | [IPH 6
HABYAJIbHO-JIOCII THUIBKY JISJIBHICTh YUHIB

OuikyBaHi pe3yJabTaTH HaBYaHHS, AKI MOBHHHI OyTH HOCSATHYTI 3100yBayamMH OCBITH MicCIs
OTlaHyBaHHS HaBYAIbHOI qucHHILTIHA «KBaHTOBa MEeXaHiKa:

OuikyBaHi pe3y1bTaTH HABYAHHSA 3 AV CUMILIIHU Iudp ITPH
Bomnozie 1 3acTocOBye cyyacHi OCBITHI TE€XHOJIOTIT Ta MeToAUKH Uit popmyBanns | PH 4
pEeIMETHUX KOMIIETEHTHOCTEH Y4YHIB B Taly3l NPUPOAHMYUX HAYK, TEXHIKH 1
TEXHOJIOTiM MpHU BUBYEHHI KBAHTOBHMX BJIACTUBOCTEH CBITJIAa, aTOMHOI Ta sJepHOi
(b13MKH; KPUTUYHO OLIHIOE PE3YJIbTaTH 1X HaBYaHHS Ta €()EKTUBHICTh YPOKY.
JleMOHCTpye 3HaHHSI OCHOBHUX IOJIOKEHbB 1 3aKOHIB, oniepye 6a3oBuMu nousatTsmu | PH 7
KBAHTOBOI ()13UKH.
Knacudikye i mosicHIO€ OCHOBHI TMOHATTS, 3aKOHH, TpeaMeT i meToau kBaHToBoi | [IPH 1
MEXaHIKH, SIK OCHOBHOT'O 1IHCTPYMEHTY OIUCY SIBUILl MIKPOCBITY, Ma€ ysSIBJIEHHS IIPO
MICIIE 1 pOJIb KBAHTOBOT MEXaHIKH B CUCTEMI HaYK.
3acTocoBye (hi3MYHI NIPUHIUIM Ta MaTEeMAaTUYHUN amapaT KBaHTBOI MEXaHIKU 10
aHaIi3y KBAaHTOBUX BJIACTUBOCTEH CBITJIa, SIBUIIl AaTOMHOI Ta sIIEpHOI (DI3UKH.
Bwmie 3acTocoByBaTHM OCHOBHI TOJOXEHHS Ta 3aKOHM KBaHTOBOi MexaHiku 1o | [IPH 4
pPO3B’sI3yBaHHS THUIOBUX 3adad 3 po3auty «KBanToBa ¢i3uka» Ta UITKO W
palioHaIbHO MOSACHIOE 1X PO3B’SI3KH.
Bononie ocHOBaMH HayKOBHX JIOCHIJIKEHb; OpPraHi30Bye HaBYAIbHO-nocHimHUIBKY | [IPH 6
JISUTBHICTH YYHIB Ha Yypokax (i3MKM TIIpH MPOBEACHHI JIEMOHCTpaliiHUX
EKCIIEPUMEHTIB Ta JIA0OPAaTOPHUX POOIT.

ITPH 2




5. 3ACOBHU JIATHOCTUKHU TA KPUTEPIi OLIIHIOBAHHS
PE3YJIbTATIB HABUAHHA

3acoou OIIiHIOBaHHﬂ Ta METOAN JEMOHCTPYBaAHHSA pe3y.]'[I>TaTiB HaBYaHHA

3aco0amH OIIHIOBAaHHS Ta METOJAMH JIEMOHCTPYBAaHHS PE3Yy/IbTaTiB HaBUAHHS 3 HABYAIBHOI
IUCLAIUIIHYA €:
— IIOTOYHUU KOHTPOJIb YCHIIITHOCTI,
—  MOJYJIbHUH KOHTPOJIb,
—  MiJCYMKOBHI KOHTPOJIb,
— icmwr.

@®opMH KOHTPOJIIO TA KPUTEPil OIHIOBAHHSA Pe3yJbTATIB HABYAHHS

®dopMHU OTOYHOTO KOHTPOJIIO:
— BHOIPKOBE yCHE ONMUTYBAHHS MEPe]l TOYATKOM 3aHATh;
— IepeBipKa SKOCTI BUKOHAHHS 3aBJIaHb JJIs CAaMOCTIHHOT poOOTH, 30Kpema 3a
KOHCIIEKTaMHU MaTepiaiB;
— OIIIHIOBaHHSI SKOCTI Ta TIOBHOTH BUKOHAHHS 3aB/IaHb MOIYJIBHOT KOHTPOJIbHOT POOOTH.

dopma MOAYIIBHOTO KOHTPOJIIO: MIOTOYHE OI[IHFOBAHHS Ta BUKOHAHHS MOJIYJBHOI KOHTPOJIBHOT
poboTH y MUchbMOBIK opMi, CyMapHUN pe3yIbTaTH SKUX OLIHIOOTHCS 32 100-0ampHOI0 MIKAIOI0 32
KOKHUUA MOJYJIb.

dopma MiJCYyMKOBOTO CEMECTPOBOTO KOHTPOJIO: icmuT. [[0 ICHIUTY JNOMYyCKalThCsS CTYACHTH,
SK1 BIIPAaLIOBAIM IPOMYIICH] 3aHATTS 1 BAKOHAIM MOJIYJIbHI KOHTPOJIbHI POOOTH.

Po3nonin 6aniB, siki 0oTpuMyI0TH 3100yBayi BHIOI OcBiTH (MOAY.JIb 1)

MoayJbHa
IloToune oniHIOBaHHS Ta camocTiiiHa podoTa KOHTpoJsbHA | Cyma
podora
T1 T2 T3 T4 TS T6
2 4 3 4 4 3 80 100

Po3noain 6aniB, siki 0oTpUMYIOTH 3100yBayi BUIOI OCBITH (MORYJIb 2)

MoayabHa
IToTo4yHe oLiHIOBAHHSA Ta caMOCTIiiiHA podoTa KOHTpoJbHA | Cyma
pobora
T7 T8 T9 T10 T11
4 4 4 7 7 80 100

OuiHOBaHHS OKpeMHUX BU/IiB HABYAJBLHOI POOOTH 3 IMCUHMIIIHI

Bua pissibHocTi Mopay.s 1 Moayas 2
6 . . Kinbki MaxkcumanbHa KiJIbKiCTh OajliB Kinbki MaKcumanbHa KimbKicTs Gais (cymapHa)
3100yBaya BUIIOI OCBIiTH o (oymapra) o yMap
[TucermoBa mepeBipka
3HaHb [IPU TEMAaTUYHOMY 1 20 1 20
OLIIHIOBaHH1
MonayiabHa KOHTPOJIEHA
- P 1 80 1 80
pobora
Pazom 2 100 2 100




Kpurepii oniHIOBaHHS MOAYJIbHOI KOHTPOJbLHOI pO00TH

[Tpu oniHIOBaHHI 3HaHb BPAXOBYETHCS B MEpUIy YEpry MOBHOTA, MPABWIBHICTD 1 BUUEPIIHICTh
BIJITIOBI/JICH HA MMOCTaBJICHI B MOAYJIBHUX KOHTPOJIBHUX poOOTaxX 3anmuTaHHIX. MakcUMalbHa KiIbKICTh
0aiB, 110 BUCTaBISETHCS 3400yBayy BUIIOI OCBITH 32 BUKOHAaHHS MOJYJIBHOI KOHTPOJBHOI poOOTH
ckinagae 80 Oamis.

71 — 80 GasiB BUCTABJISAETHCS, SKIIO 1] Yac MPOBEACHHSI KOHTPOO OYJIO BUSIBJICHO:

1. HasBHICTH y CTyJeHTa BCEOIYHMX, IOBHUX, TIIMOOKHMX IHTETPOBAaHUX 3HAHb MPOTPAMOBOTO
MaTepiany, BMIHHS BUIbHO BUKOHYBATH 3aBJaHHS 3alIPOIIOHOBAHOTO BapiaHTYy,

2. BMIHHS CTYJCHTa B MMCHMOBIN Ta yCHIN (OpMi YITKO, BUUEPITHO 1 MPABMIIBHO BUKJIACTU BiATOBi
Ha MUTaHHS 3alPONIOHOBAHOTO BAPiaHTY;

3. TIMOOKEe PO3YMIHHS CTYJEHTOM B3a€EMO3B’SI3KY TOJOBHHX IIOHSATh 1 TIOJNOKEHb IMPEIMETa,
PO3yMiHHS 3HAYCHHS ITUX IMOJIO0XKEHbB 1 MMOHATH JIsl MalOYyTHBOI TTpodecii;

4. BUCOKHU PpIBEHb IMIArOTOBICHOCTI CTYAEHTa 3 MHUTaHb KypCcy JO MOAAIbIIOl POOOTH Hal
BJIOCKOHAJICHHSIM PiBHS CBO€T npodeciiiHoi KBamidikarrii.

VY BIANOBIASX CTyAeHTIB HE Mae OyTW 3HAYHUX NMOMUIOK. PobOora Bukonana Ha 80 OaiiB
JIEMOHCTPY€E HASIBHICTD Y CTYACHTa TBOPUYHUX 3/110HOCTEH.

61 — 70 GaniB BHCTaBISIE€THCS, KOJIM CTYIACHT IMHCHMOBO BiJIOBIB Ha BCi 3alMTaHHS, 3aCBOIB
BCIO HaBUaJIbHY MPOrpaMy BiAMOBIIHOTO MOIYJIsA. Y BIANOBIASX MOKJIMBA HE OUIBII SIK OJIHA HE3HAYHA
MTOMIJIKA 200 BHUSIBJICHO JIEKUJIbKA HETOYHOCTECH.

31 — 60 GaniB BUCTABIAETHCA, KOJU CTYJEHT JaB BIAMOBI/I HA MUTAHHS BCiX 3aBllaHb, aje Mpu
[IOMY MOKYTb TPOSIBUTUCS TIE€BHI MPOTAIMHH y 3aCBOEHHI MPOrpaMH MOAYJISA. Y BIAMOBIASAX MOXYTh
3yCTpiTHCA HE OLIbIIe K OJJHa rpy0a MoMuika abo JIeKiJibka 3HaUHUX Ta ICTOTHUX HETOYHOCTEH.

0 — 30 OamiB BUCTaBIAETHCS 32 POOOTY, KA 3aCBiAUy€E MPO HASBHICTH y CTYACHTA BEIHKUX Ta
CYTTEBUX MPOTAIMH Yy 3HAHHSIX OCHOBHOIO MaTepiaqy MOAYJS, a Y HasiBHUX MHOro MUCHBMOBHX
BIIMOBIASX € SIK MPHUHIMIOBI, Tak 1 rpy0i momMuiku. CTyneHTH, SKi He NpPeACTaBIIA MHCbMOBI
BIJINMOB1/Il HA MOAYJIBHUX KOHTPOJIBHUX pOoOOTax, a00 He 3 SIBUJIMCS Ha MOJYJIbHY KOHTPOJIBHY pOOOTY
BBKAIOTHCS TAKUMHU, 1110 ojiepkanu 0 6amiB He3aleKHO BiJl IPUYMHUA HEBUKOHAHHS (HESBKH).

Cymapna orinka (Bigx 0 qo 100 0GamiB) 3a MOIyJhb BUCTaBISETHCS Y BIJIOMICTh MOJYJIBHOTO
KOHTpOI0. MoIynb 3apaxoBYeThCS, SKIIO CyMapHU 6an ckiagae He MeHIIe 60 OamiB, 1 BAKOHaHI Ta
3apaxoBaH1 BC1 3aBJIaHHA, SIK1 € CKJIaJIOBUMH MOJTYJIA.

3n00yBay, IKU He 3’SIBUBCS HA MOAYJIbHY KOHTPOJIBHY poOOTY, a0 K HOTro MOJyJIbHA OIlIHKA
ckiamae Big O mo 34 OaniB, MOBMHEH N0 MPOBEIEHHS IMiJICYMKOBOT'O CEMECTPOBOTO KOHTPOJIIO
MOKPAIIUTH II0 OLIHKY NpUHAMMHI 10 MOKa3HWKa He MeHme 35 OamiB y CTPOKH, BHU3HAYeHI
BHKJIaJJaueM JUCIHIUTIHU. be3 Takoro MOKpaIleHHs BiH 10 CEMECTPOBOTO KOHTPOJTIO HE JOMYCKAETHCS.

[TincymMkoBa MOIyNbHa OLIHKA 3 JaHOi HaBYANbHOI MUCIUIUIIHM BU3HAYAETHCS SIK CEpeIHE
apudmeTnyHe pe3yabTaTiB JIBOX MOJYJbHUX KOHTPOJIB Ta BUCTABISETHCS Y BIIOMICTb MOJYJIBHOIO
KoHTpouo 32 100-6anpHO0 MIKanoro, mkano €KTC ta HanioHabHOO IKanoko (nuB. Tadu. «[llkana
oriHIoBaHHs: HarioHaiasHa Ta ECTS»).

Kpurepii oniHiOBaHHS MiICYyMKOBOr0 ceMeCTPOBOI0 KOHTPOJIIO

[TincymMKkoBU ceMeCTPOBHI KOHTPOJIb 3 AUCHUILIIHU «KBaHTOBa MexaHiKa» 311MCHIOETHCS y
dopwmi icriuTy.
Icniut nmpoBoauThes B ycHil ¢opmi. OuiHka BucTaBisgeTbes 3a 100-0anbHOIO MIKANOHO Ta
HaI[lOHAJIBHOIO 5-0anbHO0 1IKaNol. BinomicTe pe3ynbraTiB odopmmoeTses 3a cuctemoro ECTS.
O1iHKa «BIAMIHHOY» BUCTABIISIETHCS, SIKIIO M1/ YaC TPOBEICHHS eK3aMeHy OyJIO BUSIBICHO:
1. HasBHicTh y cTyneHTa BCeOIYHMX, NOBHUX, ITMOOKHUX IHTETPOBAaHUX 3HAHb MPOTPAMOBOTO
MaTepiany, BMIHHS BUIBHO BUKOHYBATH 3aBJaHHS 3alIPOIIOHOBAHOTO BapiaHTYy.
2. BMiHHS CTyaeHTa B NMHUCBMOBIH Ta YCHIM (popMi HiTKO, BHUEPIIHO i MPAaBUIIBHO BHUKJIACTH
BIJITTOB1/11 HA MUTAHHSI 3aITPOIIOHOBAHOTO BapIaHTYy.
3. I'muboke po3yMiHHSI CTYICHTOM B3a€MO3B’SI3KYy TOJIOBHHMX TOHSTH 1 MOJIOKEHb MpEIMETa,
PO3yMIHHS 3HAYCHHS ITUX MMOJO0KEHB 1 MOHATH JUIsl MalOyTHBOT TTpodecii.



4. Bucokuil piBeHb MIATOTOBIEHOCTI CTYACHTA 3 MHUTaHb KypCy JO MOJAibINoi poOOTH HaJ
BJIOCKOHAJICHHSIM PiBHS CBO€T mpogeciitHoi kBamidikarii.

Y BIANOBIASX CTyIEHTIB HE Mae OyTH 3HAYHUX IOMIJIOK. BiIMIHHO BHKOHaHa poOoTa
JEMOHCTPY€E HAsBHICTh Y CTY/IEHTa TBOPYHX 310HOCTEH.

OniHka «100pe» BHUCTABJISAETHCSA, KOJW CTYACHT BIAIOBIB Ha BCl 3alUTaHHS, 3aCBOIB BCIO
HaBYaJbHY Mporpamy Kypcy. Y BIINOBIJfAX, SKi OLIHEHI Ha «I0Ope», MOXIMBA HE OUIBII SK OIHA
HE3HAYHa TOMMJIKA a00 BHSIBJICHO JICKiIbKa HETOYHOCTCH. CTYyIEHT CIPOMOXXKHHHA 3 JIOIIOMOI'OIO
JiTepaTypu JIKBiAyBaTH BCl HEIOMIKU Y BIAOBIIX.

O1uiHKa «3aJ10BUIBHOY» BUCTABIISETHCS, KOJU CTYJEHT JaB BIAMOBIII HA TMUTaHHS BCIX 3aB/IaHb,
aJie TIpu IIbOMY MOXYTh HPOSIBUTHUCS NEBHI MPOTAMHU Y 3aCBOEHHI MPOTpaMu Kypcy. Y BIAMOBIAAX,
SIK1 OIIIHEHI Ha «3aJIOBUTbHO», MOXYTh 3YCTPITHCS He OlIbIIe SK oaHA Tpyda moMmika abo JeKiibKa
3HAYHUX Ta ICTOTHUX HETOYHOCTEH.

O1iHKa «HE3a70BIHHOY» BUCTABIISIETHCS 3a BiJIIOBI/Ib, SIKa 3aCBIIUY€E MPO HASBHICTh Y CTY/ICHTA
BEIIMKUX Ta CYTTEBUX MPOTAJIMH y 3HAHHSAX OCHOBHOI'O Marepially Kypcy, a y HasSBHUX HOro
BIJIMOBISX € SIK MPUHIIUIIOBI, TaK 1 rpy0i MOMUIIKH.

[lepeBeneHHsT pe3ysbTaTiB, OTPUMAHUX 33 HAIIOHAIBHOK 5-0anbHOI0 mkanow y 100-6amsHy
KTy OLIHIOBAaHHS B Ta miKany 3a cuctemoro ECTS 31iiicHIOETbCS 32 HACTYITHOO CXEMOIO:

IIIkanxa ominoBanHa: HanioHadbHa Ta ECTS

. . OriHKa 3a HaliOHAJIbHOIO
Cyma 6auniB 3a Bci .
.. Ormigka IIKaJI0I0
BUIY HABYAIHHOI = =
) ; ECTS [cniuT Ta nudepenuiiioBanmit
MiSJIBHOCTI s
3aJ1K
90 -100 A BIJIMiHHO
82-89 B o6be
74-81 C 7100P
64-73 D 3a10B1JIBHO
60-63 E A
HE3a0BIIBHO 3 MOKJINBICTIO
35-59 FX !
MOBTOPHOTO CKIIQJaHHS
HE3a40BIIBHO 3 000B’ I3KOBUM
0-34 F IIOBTOPHUM BHBUYEHHSIM
TUCIIAILIIIHA

CryneHt, KM OTpUMAaB 3a pe3yJIbTaTaMH IiJICYMKOBOTO KOHTPOJIO OLIHKY «He3apaxoBaHo» (0-34
6aiis, F), 3000B's13aHmM#1 IPONTH MIOBTOPHUI KypC BUBYECHHS JTUCIIMIUTIHY 1 CKJIACTH 1CTIUT.
Pe3ynbraTy mizIcyMKOBOTO KOHTPOJTIO 3HAHb 3aHOCATHCS /IO €K3aMEHALIHHOT BIIOMOCTI.

6. MPOT'PAMA HABYAJIBHOI JUCHUILITHHA

6.1. 3micT HABYAJIBLHOT JUCIUILTIHA
Monyas 1
Tema 1. IcTopist Ta nepeayMOBH BUHUKHEHHS KBAHTOBOT MEXaHIKH.
[lepenymoBH BUHMKHEHHS KBaHTOBOI MexaHiku. I'imote3u [lnanka Ta EitHmreiina. Mopaenb
atroma 1o bopy. Kopnyckynspao-xBunboBuil ayanizm. @oroedext. Epexr Komnorna. I'inotesa ne-
Bpoitnsa. Excnepumentu ®panka-I'epna ta [leBicona-/lxxepmepa.

Tema 2. OCHOBHI MPUHIIUITK KBAHTOBOT MEXaHIKH.

Onuc crany B KBaHTOBiM MexaHimi. XBwiboBa ¢yHKUif. [IpuHIMI cymepno3uiii cTaHiB.
XBWIbOBHHM MakeT. XBUIbOBAa (YHKINS BiIIbHOT 4YacTUHKW. CepeaHi 3HAYEHHS KOOPJAMHATH Ta
imnynbey. CriBBiIHOIIEHHS HeBU3HaueHocTel ["aii3enOepra.



Tema 3. MaremaTuyHMii anmapat KBaHTOBOI MEXaHIKH.

OmnepaTtopu ¢i3nyHUX BeauyuH. BinacHi QyHKIIT 1 BiIacH1 3HAYEHHST ONepaTopiB Ta ix (izudyHa
iHTepnperamis. BmactuBocTi BiracHMX (DYHKIIH 1 BIAacHMX 3HAuY€Hb EPMITOBHX OIEPATOPIB.
CniBBiTHOIIICHHSI HEBU3HAUCHOCTEH JUIs (DI3MYHHMX BEJIMYHH, IO MPEICTABISIOTHCS HEKOMYTYIOUUMHU
ormepatopamu. Pi3HI TIpeICTaBICHHS CTaHIB KBAaHTOBHX cHcTeM. bpa- 1 ker-Bekropu. Pi3Hi
MpEeACTABJICHHS OrepaTopiB. MaTpuili orepaTopis.

Tewma 4. PiBusinns [lpeninrepa.

XBunboBe piBHsHHA Llpeninrepa. 3akoH 30epexeHHs HMOBIPHOCTI. PIBHSHHS HeNepepBHOCTI.
3MiHa cepelHiX 3HadYeHb (i3MUHUX BenW4HMH 13 dacoM. KBantoBi myxku Ilyaccona. CramioHapHi
cranu. [Ipencrasnenns Illpeaunrepa i npencrasnenns [ aitzenOepra.

Tema 5. MopenbHi 3aa4i KBAaHTOBOI MEXaHIKH.

YacTtuHKa B OTHOBUMIPHIHM IPSIMOKYTHIM MOTEHLIAIbHIN M1 3 6€3MEKHO BUCOKMUMHU CTIHKaMH.
JIiHIHUH TapMOHIYHUN OCHMIATOp. XBWILOBHH miaxin. JIiHIHHUN rapMoHIUHUI ocumaTop. Meron
OIEepaToOpiB MOPOJKCHHSI Ta 3HUINEHHS. [IpOXO/PKEHHS YaCTHMHKH Kpi3h MOTCHIIadbHUN Oap'ep.
X0JI0/THA eMICisl eIIEKTPOHIB 3 METaIy.

Tema 6. 3B'A30Kk KBAaHTOBOT MEXAHIKH 3 KIIACHYHOIO MEXAHUKOIO.
[lepexin Bix KBaHTOBUX PIBHSHB PyXy A0 KIACHYHUX. XBHUIbOBAa (PYHKIIA y KBa31KIACUYHOMY
HaOmmkeHHi. Meron Bentiensi- Kpamepca-bpimttoena. [Ipasuiio kBanTyBanHs bopa-3ommepdensaa.

Mopyab 2
Tema 7. Pyx yacTUHKHU B LIEHTPAJIbHO-CUMETPUYHOMY TOJI.

Pyx dacTMHKM B ILEHTpaJbHO-CUMETpUYHOMY 1oyi. PaniansHe piBHsaHHS Illpexinrepa.
TpuBUMIpHUH 130TPONHUN TapMOHIYHUN OCIMIIATOpP. PyX 4YacTMHKM Yy KYJIOHIBCBKOMY IOJIi. ATOM
BOJHIO: IUCKPETHUMN CIIEKTp, HENepepBHUM criekTp. Inrerpan pyxy Jlamnaca-Pynre-Jlenna.

Tema 8. Teopist 30ypeHb.

CramnionapHa Tteopiss 30ypeHb. HeBupomkeHHWH BHIIaJOK. YMOBH 3aCTOCOBHOCTI Teopil
30ypenb. Teopis 30ypens y Bunaaky BupoxeHHs. Edexrt Illtapka B aTomi BOIHIO. 3acTOCyBaHHS
BapiallitHOTO NPUHIUIY [0 HaOIMKEHMX po3paxyHKiB. Teopis 30ypeHb, 3aleXHHX BiI dacy.
IMOBipHICTE KBAaHTOBOTO MEpPEXoay 3a OAMHUII0 Yacy. KBaHTOBI mepexoiu MiJ JI€l0 PaNTOBUX
30ypeHsb.

Tema 9. Bzaemois aToma 3 €1EKTPOMArHiTHHM IOJIEM.

KBanToBI nepexonu mia ai€ro pantoBux 30ypeHb. KBaHTyBaHHS BUIBHOTO €JIEKTPOMArHiTHOTO
nonsi. Teopis BUIPOMIHIOBaHHA W TNOIVIMHAHHA CBITJIa. EnexkTpuuyHe OUMNOJbHE BUIIPOMIHIOBAHHS.
[IpaBuna Bigbopy. Yac xuTTs 30ymkeHuX cTaHiB aromiB. [IpupogHa mupHHa CHEKTPATbHUX JIHIH.
KBanToBa Teopist nucnepcii cBitia. Enementapna teopist potoedexry.

Tema 10. PenstuBicTchka KBaHTOBA (i3HKa.

PensTuBicTchbKe piBHAHHA Ui vacTMHKK 3i cminom 0. Piemsuns Kneitna-Topmona-doka.
Penarusicrcpke piBHsAHHA [lipaka. Matpuui [lipaka. PiBHsHHA HemepepBHOCTI. MOMEHT KiJIbKOCTI
pyxy B Teopii Jipaka. BinbHuit pyx pensituBicTchbkoi yacTuHkU. Cepuynuii criinop. PenstuBicTebki
MIOTIPaBKU 0 PYXYy €JEKTpoHa y eyeKTpoMarHitHomy moumi. PiBusuus Ilaymi. KBazipensTuBicTchbke
HaOmmkeHHs piBHSHHS [ipaka. CriH-opOiTambHa B3aeMomaiss. TodHi po3B’si3Kku piBHsSHHS [lipaka mis
KYJIOHIBCHKOTO MOJISl. ATOM BOJIHIO 3 ypaXyBaHHSAM PEJISATUBICTCHKUX MOMPABOK. ATOM Y 30BHIIIHBOMY
MarHiTHOMY ITOJi.

Tewma 11. KBanToBa (izuka cucteM, M0 CKIATAI0THCS 3 OJHAKOBUX YaCTUHOK.
[TpyHIMI TOTOXHOCTI YaCTWHOK Yy KBAaHTOBIM MexaHimi. CHUMETpUYHI 1 aHTUCHUMETPHUYHI
xBuiboBl (yHkmii. Teopis aroma remiro. Oprto- 1 mapareniid. Big'emnuit 10H BomHo. Meton



camoy3rojpkeHoro mojsi  Xaptpi-®oka. Cratuctuuamii  metony Tomaca-®depmi.  Momekynu.
Aniabarnune HaOmKeHHs. XiMiuHMi 3B's130k. Cunn Ban nep Baanbca.

6.2. CTpyKTypa HABYAJIbHOI U CHUILTIHI

Kinexicte rogua
dopma HaBUYAHHS: JICHHA
y TOMY 9HCJI
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Moayasb 1
Tema 1. [cTopist Ta mepeAyMOBH BUHUKHEHHS 10 5 5 6
KBaHTOBOT MEXaHIKH.
Tema 2. OCHOBHI IPUHIIMIT KBAHTOBOI MEXaHIKH. 10 2 2 6
Tema 3. MaremaTnyHMii anapaT KBAHTOBOI MEXaHIKH. 16 4 6 6
Tewma 4. Pisusuns Ipeniarepa. 12 4 2 6
Tema 5. MonenpHi 3a1a4i KBAHTOBOT MEXAHIKH. 16 4 6 6
Tema 6. 3B'130k KBaHTOBOI MEXaHIKHU 3 KIIACHIHOIO 12 4 2 6
MEXaHIKOIO.
MoaynbHa KOHTpOJIbHA poOOoTa 1 1

Pazom 3a moyne | 77 20 21 0 0 36

Mopyas 2

Tema 7. Pyx yacTUHKHU B IEHTPaIbHOCUMETPUYHOMY 16 4 4 8
TOJII.

Tema 8. Teopist 30ypeHb. 12 4 2 6
Tema 9. B3aemosis aToma 3 eIeKTpOMarHiTHUM moyieM. | 14 4 2 8
Tema 10. PensituBicTchka KBaHTOBA (hi3HKA. 16 4 4 8
Tema 11. KBanToBa ¢i3uka cucteM, 0 CKJIAIal0ThCs 3 14 2 2 10
0JIHAKOBHMX YAaCTHHOK.

MonynbpHa KOHTpOJIbHA podoTa | 1 1

Pazom 3a momyns | 73 18 15 0 0 40

Pa3om 3a cemectp | 150 38 36 76

6.3. TeMH NpaKTHYHHUX 3aHATH

Kinbkicthb
No
Hasga remu roanH
3/m
JCHHA
1 | IlepenymMoBY BUHUKHEHHS KBAaHTOBOI MEXaHIKH. 2
2 | OCHOBHI IPHUHIMIN KBAaHTOBOI MexaHiku. Di3nyHU 3MICT XBUIIbOBOI 2
byHKIII.




3 | Oneparopu ¢iznunux BenuduH. JIiHiiHI oneparlii HaJ onepaTopamH. 4
Komyraropu.
4 | BnacHi ¢yHKIi1 1 BJacHI 3HaUYEHHS OIepaTOpiB iX BIACTUBOCTI Ta (i3udyHa 2
iHTepIpeTaIis.
5 | OnnoBumipsae piBHsaHHs [lpeainrepa Ta HOTro po3B’sI3KU I BUTBHOL 2
YAaCTHUHKHU.
6 | YacTuHKa B OJTHOBUMIpHIN MPSAMOKYTHIH MOTEHITIATBHIN SMi 3 O€3MEXKHO 4
BUCOKHMMH CTIHKaMHU.
7 | JliHiiiHWI TapMOHIYHUI OCIIMIIATOP. 2
8 | [IpaBuiio kBanTyBanHs bopa-3ommepdenbaa s rapMOHIYHOTO 9
OCLMJISITOPA.
9 | Pyx 4acTHHKHM B IEHTPAJIbHO-CUMETPUUHOMY I0J1. PasianpHe piBHAHHS 9
Hlpeninrepa.
10 | AtoMm BOIHIO. 2
11 | Teopis 30ypenb. EdexT LllTapka B aTOMi1 BOJHIO. 4
12 | Touni po3B’s3ku piBHSHHS [lipaka aist KyJOHIBCEKOTO MMOJISA. ATOM BOJIHIO 3 4
ypaxyBaHHSIM PEJIATUBICTCHKUX MOMPABOK.
13 | Teopis atoma remiro. OpTo- 1 mapareiu. 2
MonynbHiI KOHTPOJIBHI poOOTH 2
Pa3om 3a cemecTp 36
6.4. CamocrTiiina po6ora
Ne KinbkicTb
o/ Hasga temn TOIMH
JIeHHA
1 | Hemoniku kiacuuHoi (hi3MYHOI TEOpii. 6
2 Ornuc cTaHy B KBAaHTOBIM MeXaHiIll. 6
3 | Bpa- i ker-BexTopu. Pi3Hi mpeacTaBieHHs onepaTopiB. MaTpuiii onepaTopis. 6
4 | TIlpencrasnenns llpenunrepa i npencrasineHss ["aiizenOepra. 6
5 | [IpoxompkeHHs YaCTUHKU Kpi3b NOTEHLIadbHUN Oap'ep. Xoso1Ha eMicis 6
€JIEKTPOHIB 3 MeTay.
6 | YMOBHM 3aCTOCOBHOCTI KBa31KJIACHUHOTO HAOIMKEHHS. 6
7 | KBaHToBe 00epTaHHs TBEPJIOrO TiA. 6
8 | Arom BonHto. InTerpan pyxy Jlamnaca-Pynre-Jlenna. 8
9 | KBaHTOBI mepexo/iu miJl 1i€l0 panTOBUX 30ypeHb. 6
10 | KBanTOBa TEOpis AucIiepcii CBITIIA. 6
11 | AToM y 30BHIIIHBOMY MAarHiTHOMY MOJI. 8
12 | Ximiunuii 38's30k. Cunin Ban nep Baanbca. 6
Pa3om 3a cemecTp 76

7. IHCTPYMEHTU, OBJIAJHAHHS TA ITPOI'PAMHE 3ABE3IIEYEHHS,

BUKOPUCTAHHA AKUX IIEPEJIGAYA€ HABYAJIBHA JTUCLHUIIJIIHA

Texuiuni 3acobu: MynsTumeniiinuii npoexktop Epson EB-X05 3 expanom EliteScreens.
Oo6nanuanus: Hoyroyk Lenovo V15-ADA (AMD Ryzen 3, RAM 8GB, SSD 256GB).
[Tporpamue 3a6e3neuenns: Windows 10.

Indopmariitni  TexHomorii Ta 3acobM OHJAWH HaBYAHHS:

Moodle https://moodle.uzhnu.edu.ua, koproparuBHa eaekTpoHHa momra YxHY;

CUCTCMA CJICKTPOHHOI'O HaBYaHHS




enextponnui perozurtapiii JIBH3 «YxxHVY» https://dspace.uzhnu.edu.ua,
cait YxHY https://www.uzhnu.edu.ua, indpopmaniiini pecypcu B Mepexi IHTepHer.
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Jdoapatok 2

Pe3ysabTaTn neperasiay
Po6040i MpOorpaMm HABYAJIBHOI M CUMILTIHI

Po6oua mporpama nepesarBepmkena Ha 20 /20 H.p. 0e33min; 3i3minamu ([logaTtok ).
(moTpi6GHE miKpecTuTH)

MPOTOKOJ Ne BIJT « » 20 p. 3aBimyBad kadenpu

(mipmmc) (IIpizBune iHiniamm)

Po6oua nporpama nepe3arBepmkena va 20 /20 H.p. ©0e33MiH; 313MiHamu ([{omatoxk ).
(moTpiGHE miaKpecTuTH)

pOTOKOJ Ne BIJI « » 20 p. 3aBimyBau kadenpu

(miammc) (Ipi3Burue iHimiamm)

PoGoua nporpama nepe3arBepmkeHa Ha20 /20 H.p. 0e3 3miH; 3i3minamu (JlomaTtox ).
(moTpi6He mixKpecTuTH)

poToKoJ1 Ne BT « » 20 p. 3aBimyBau kadenpu

(minuc) (ITpi3Bue iHimiamm)

PoGoua nporpama nepesatBepkena Ha 20 /20 H.p. 06e3 3miH; 3i3minamu ([omatok ).
(nmoTpibHE MiAKPECIUTH)

IpOTOKOJI Ne BT « » 20 p. 3aBimyBau kadeapu

(mignuc) (ITpi3Buiue iHimiamm)



