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KonTakTHa indopmanis

Khrystyna.gnatenko@Inu.edu.ua

BHKJIa/Ia4ya https://physics.Inu.edu.ua/employee/hnatenko-h-p
Koncyabramii 3 kypey | Koncynpramii B 1eHb NHpOBEACHHS JIEKIiM Ta MNPaKTUYHUX 3aHATH (3a
Bi0OyBaloThCs MOMEPETHROI0  JOMOBIICHICTIO). TakoX MOJMIIMBI KOHCYNbTAIlll uepes
CJICKTPOHHY MoInTy abo oH-yaitn 3acobamu Microsoft Teams, Telegram.
Cropinka Kypcy
Indopmanis npo Jucuumnina «KBaHTOBa MexaHiKa» € HOPMAaTUBHOK JUCLUILIIHOIO IS
AUCHUILTIHY miaroroBku OakamaBpa 3a crenianbHicTiO 105 IlpukmagHa ¢isuka, ska

Bukiagaetbes B VII cemectpi B 06ca3i 4,5 kpeautiB (3a €BpomneiicbKo0
Kpeautno-Tpancdepnoro Cucremoro ECTS).

Koportka anorauis
JTUCIHHUILIIHA

Y mucnumuniai «KBaHTOBa MexaHiKa» BHUCBITIIOIOTHCA (Di3WYHI OCHOBH Ta
3a71a4i KBAaHTOBOI MEXaHIKH, sIKa € (pyHIaMEHTaIbHUM PO3ALJIOM TEOPETUIHOT
(h13UKH, a TAKOX TOJIAI0THCS OCHOBHI MPOOJIEMH KBAaHTOBOI iH(opMaIrii.

Merta Ta miji

Merta: ¢popmyBaHHS B MallOyTHbOTO (Pi3MKa 11JIICHOT KAPTUHU aTOMHUX

AUCHHUILIIHH SIBUII, PO3YMIHHS 3aKOHIB MIKPOCBITY.
3aBlaHHA: HABUUTH CTYAEHTIB CaMOCTIMHO poO3B’sA3yBaTH 3ajadi
KBAaHTOBOI MEXaHIKM Ta KBaHTOBO1 iH(OpMaIlii.
Jliteparypa ns ba3zoBa:

BUBYCHHS AUCUUILIIHA

1. Bakapuyx I. O., KBanTOBa MexaHika (BHJIaHHs YETBEPTE, JTOMIOBHEHE).
JIsBiB: JIHY imeni IBana @panka, 2012. 872 crop.
http://www ktf.franko.lviv.ua/personal/vakarchuk.html

2. Baxapuyk I. O., Kyniu T. B., Kniciniyvxuii O. B., Txauyx B. M.. 36ipHUK
3a7a4 3 KBAHTOBOI MeXaHikH. JIpBiB, 1996.

3. [Oxnoscwvxui I. P. KBautoBa Mexanika. K., 1995.

Jonmomixkna:

4. Tkauyk B. M., ®ynnaMmeHTaabHI MpoOJIeMH KBAHTOBOI MeXaHiKHu. JIbBIB:
JIHY imeni IBana ®@panka, 2011. 144 ctop.
http://www.ktf.franko.lviv.ua/books/Tkachuk-FPQM.pdf

5. Dirac P. 4. M. Principles of quantum mechanics Oxford at the Clarendon

press, 1947.

JlomaTtkoBi MaTepiaim Takox OyJie 3amporoOHOBAHO JIJIsT KOKHOT TEMH OKPEMO.
Indopmauniiini pecypeu:

1. https://arxiv.org/

2. https://scholar.google.com.ua/schhp?hl=uk

Tpusaaicts Kypcy

OJIH CEMECTP

Oobcsar kypey

135 roauH, 3 siKuX 96 TONMH ayIUTOPHUX 3aHATh, 3 HUX 48 roIuH JeKii, 48
TOJIMHU MPAKTHYHUX 3aHSTh, Ta 39 TOAMH CaMOCTIHHOI poOOTH.

OuikyBaHi pe3yJabTaTu
HABYAHHA

B pe3ynbraTi BUBYCHHS TAHOTO KYpPCYy CTYJICHTH TTOBHHHI
3HATH OCHOBHI MMOHATTS Ta IPUHIIUIN KIACHYHOT MEXaHIKH.
BMITH: PO3B’S3yBaTH 3a/1a4il KJIACUIHOI (i3UKH
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3arajbHi KOMIETEHTHOCTI
3K 1. 3gaTHICTH 3aCTOCOBYBATH 3HAHHS Y TPAKTUYHUX CUTYAITIfX.

3K 2. 3HaHHS Ta pO3yMiHHA TPEIMETHOI 00JacTi Ta PO3yMIHHSA
npodeciifHoT NisITBHOCTI.

3K 9. 3naTHICTH MpaIroBaTH aBTOHOMHO.

CrienianbHi KOMIETEHTHOCTI

CK 5. 3partHicTh 1O TOCTIHHOTO PO3BUTKY KOMIIETEHTHOCTEH y cdepi
MPUKIIAIHOT (i3UKH, THKEHEPIi Ta KOMIT FOTEPHUX TEXHOJIOT1H.

CK 7. 3paTHICTP BUKOPHCTOBYBAaTH METOAM 1 3acCO0M TEOPETHYHOTO
JTOCJIIJDKEHHS Ta MAaTEeMaTHYHOTO MOJICITIOBAHHS B MPOQECIHHIN MisUTbHOCTI.

[Tporpamui pesynbratu HaBuanHs (IIPH), Ha mocsrHEHHS SKUX CIIPSMOBaHE
BUBYCHHS KypCY:

ITPH O1. 3natu 1 po3yMmiTu cydyacHy (i3MKy Ha piBHI, JOCTaTHbOMY IJIsi
PO3B’sI3aHHS CKJIAJHHUX CIICHIaTi30BaHUX 3a4ad 1 MPAKTUYHUX MPoOIeM
MPUKIIATHOT (PI3HKH.

ITPH 02. 3acTocoByBaTH cydacHi MaTeMaTU4YHI METOAM ISl MOOYAOBU i
aHaJi3y MaTeMaTUYHUX MOZeNel (i3MuHUX MPOoIIeciB.

[TPH 03. 3actocoByBaTH €(QEKTHBHI TEXHOJOTIl, IHCTPyMEHTH Ta METOAU
eKCIIEPUMEHTAILHOTO JOCIIPKEHHS] BJIACTUBOCTEH PEYOBHMH 1 MaTepialis,
BKJIIOYAIOUM HaHOMATepiaid, MpH PO3B’S3aHHI NPAKTUYHUX MHpodIeM
MPUKIIATHOT (PI3HKH.

[TPH 12. Po3ymiT 3aKOHOMIpHOCTI PO3BHTKY NMPHUKIATHOI (i3uku, ii micie
B PO3BHUTKY TEXHIKH, TEXHOJIOTIH 1 CyCHUIbCTBA, Y TOMY YHCII B PO3B'S3aHHI
€KOJIOTTYHUX MPOOJIEM.

Kuarouosi ciioBa

XBUIIbOBA (QYHKIIIs], TOCTYJIaTH KBAaHTOBO1 MeXaHikH, piBHsAHHS lpenunrepa

®opmart Kypcy Oynuii
IIPOBEJCHHS JIEKIIH, MPAaKTUYHUX 3aHATH 1 KOHCYJIbTalli JJi1 Kpalioro
PO3YMIHHS TEM
Temu Hageneno y tabaui 1
HincymkoBuii [TimcymMKOBHIT KOHTPOJIB: €K3aMEH B KIHIII CEMECTDY.
KOHTPOJIb, hopMa PopmMa: ycHa.
IIpepexBizutu st BUBYEHHSI KypCy CTYAEHTH MOTpeOyloTh 0a30BHX 3HaHb KBAHTOBOL

MEXaHIKU

HaBuaabnHi MeToaHn Ta
TeXHiKkH, AKi Oyne
BHKOPHMCTAHO Ii/{ Yac
BHKJIQJIAHHA KYpCY

[IpesenTaii, nekirii, podoTa 3a KOMI'FOTEPOM.

Heo0xigne o01agHanue

MEPCOHAIBHUNA KOMIT IOTEp, 3arajbHOBXKHMBaHI KOMII IOTEpHI Mporpamu i
orepauiiHi CHCTEMH, TPOEKTOP

Kpurepii oninioBanHs
(oxpeMo 1J151 KOKHOTO
BH/ly HABYAJIbHOI
AiSILHOCTI)

OuinrroBanHs mpoBoAUThCS 3a 100-0anpHOIO MIKanow. bann HapaxoBYHOThCS
32 HACTYITHUM CIiBBITHOIICHHSIM:

e npakTuuHi poOotu: 30% cemecTpoBOi OIIHKM; MaKCHUMallbHa KUIbKICTb
oamis 30;

® KOHTpOJIbHI 3amipu (Monyini): 20% ceMecTpoBOi OI[IHKH; MakKCHUMajbHa
KUIBKiCTE OaiB 20;

e icriut: 50% cemecTpoBOi OLIHKK. MakcuMalibHa KilbKicTh 6amiB 50.
[TimcymkoBa MakcuMaibHa KibKicTh Oams 100.

AxkanemiuyHa Jg00podyecHicTh 3700yBayaMu BHUIIOI OCBITH mepeadavae
caMOCTiliHe BHUKOHAHHS HaBYAIbHUX 3aBJaHb, 3aBJaHb ITOTOYHOTO Ta
iJICYMKOBOTO KOHTPOJIIO pe3ynbTaTiB HaB4aHHsA. CHHCYBaHHS, BTPYYaHHS B




poOOTy IHIIMX CTYAEHTIB CTAHOBIATH, ajlé HE OOMEXKYIOTh, NPUKIAIU
MOXJIMBOI aKajaeMidyHO1 HeaoOpouecHOCTI. BusBIEHHS O3HAK akaJaeMIvHOI
HEe100pPOYECHOCTI B MMCHMOBIN UM YCHIN POOOTI CTy/I€HTA € MiACTAaBOIO IS 11
He3apaxyBaHHs BHKJIaJaueM, HE3aJIe)KHO BiJ] MacIiTabiB oOMaHy.
BinBiganHsi 3aHATH € BOXIMBOIO CKJIaIOBOIO HaBYaHHSA. OUiKyeThCs, 10 BCI
CTYJIGHTH BIJIBIIAIOTH YCI JICKIII 1 MpakTU4HI 3aHATTS Kypcy. CTylneHTH
MaroTh 1H(QOPMYBATH BHKJIAJa4ya MPO HEMOXKIIUBICTH BiABINATH 3aHATTA. Y
OyIb-IKOMY BHIIQJIKy CTYJASHTH 3000B’s3aHI JOTPUMYBATHUCS YCiX CTPOKIB,
BU3HAYEHUX Il BUKOHAHHS YCiX BUIIB poOiT, mepeadadeHnx Kypcom.
Jliteparypa. Ycio niteparypa, Ky CTYJACHTH HE 3MOXYTh 3HAUTH CaMOCTIIHO,
Oylne HagaHO BHKJIAJauyaMH BHUKJIIOYHO B OCBITHIX HUIIX Oe3 mpaBa ii
nepefaBaHHs TpeTiM ocobaM. CTyAEHTH 3a0XO0YYIOThCSI 10 BUKOPUCTAHHS
TaKOX U 1HIIIOI JIITEpaTypH Ta [HKEPEI, SIKUX HEMA€E cepell pEeKOMEHI0BAaHUX.
IMonitnka BucTaBjeHHs OamiB. BpaxoByroTbcs ©Oann, HaOpani Ha
OpakTHYHUX Ta [OTOYHOMY TecTyBaHHI. Ilpm 1poMy 00OB’SI3KOBO
BPaxXOBYIOThCSl MPHUCYTHICTh HAa 3aHATTAX Ta AKTHBHICTH CTYAEHTA IiJ{ 4ac
3aHSATTS; HEJOIYCTUMICTh MPOMYCKIB Ta 3aIli3HEHb HA 3aHATTS; KOPUCTYBaHHS
MOOUTEHUM TeJe(OHOM, IUIAHIIETOM YW IHIIUMH MOOUTBHHUMH IPHCTPOSIMH
i Yac 3aHATTA B IUIX, HE IOB’S3aHMUX 13 HABYAHHSAM; CHUCYBaHHS Ta
IUIariat; HeCBO€4acHe BUKOHAHHSI TOCTABJICHOT0 3aB/IaHH 1 T. 1H.

JlonatkoBi 6anu MOXKHA OTPUMATH 32 pe3yibraTaMu HeGOpMaJILHOr0 Ta/ado
ingopMaibHOr0 HaBYAHHSI 1O TEMaTHIl JaHOrOo Kypcy. Busnanns ta
3apaxyBaHHS pe3yJbTaTiB TAKOTO HaBYAHHS BiOYBA€THCS Yy BiIMOBIIHOCTI /10
Ha/IaHUX JOKYMEHTIB Ipo HehopManbHe Ta/abo iHpopMaTbHe HaBYaHHS.

Konui popmu akanemMiuHOi HETOOPOYECHOCTI He TOJIEPYIOTHCS.

ITuranHa 10 ek3amMeny
(Y4 MM TAHHSA HA
KOHTPOJIBHI po0oTH)

1. Onuc cTany B KBaHTOBIHM MexaHilli. XBHJIbOBA (DYHKIIISL.
[Tpunuun cynepno3uiii. XBUIbOBUM MakeT. XBUIbOBa (QYHKIIS BUIHHOI

YaCTUHKHU.

2. CepemHi 3HaYCHHS KOOPIMHATH Ta IMITYJIbCY. OniepaTop iMITyIIbCy.

3. Oneparopn ¢iznynux BenuuuH. Jlii Haj omnepatopamu. [lpuxmagu
oneparopiB (HiI3UYHUX BEITUYHUH.

4. BracHi QyHKUIi 1 BlacHi 3HaueHHs omepaTopiB. BiacTuBocTi BiaacHUX
3HAuYeHb 1 BIACHUX (YHKIIIM epMITOBHX OIEepaTopiB.

5. CniBBiIHOIIEHHS HEBU3HAYEHOCTEH I (PI3UYHUX BEIMYUH, IO
MPEJCTABISIOTHCSI HEKOMYTYIOUHUMHE OTIepaTOpaMHu.

6. Pi3Hi nmpencraBneHHs XBuiboBuX ¢GyHKUild. bpa- 1 Ker- Bekropu. Pi3ni
MIpe/iCTaBJIeHHs oneparopiB. MaTpuili onepaTopis.

7. XBunboBe piBHAHHSA lpexinrepa.
8. PiBHsIHHS HemepepBHOCTI. 3aKOH 30€peKeHHS TYCTHHU HMOBIPHOCTI.
9. 3miHa cepenqHixX 3HaYeHb (PI3UUHUX BEIMUYUH 3 4acoM. KBaHTOBi JyXKH
Ilyacona.
10. Cramionapui cranu. Ilpencrasnenns Ilpeninrepa 1 mnpeacTaBIeHHS
l"aitzenOepra.

11. YacTuHKa B MOTEHITIABHIN SMi 3 0€3MEXHO BUCOKUMU CTIHKAMHU.
lapmoHiuHuii  ocrsiTop.  XBUJIBOBUM Ta MATPUYHUM — TTIIXOJIH.
Oneparopy HapO/HKEHHS 1 3HUIICHHA. [IpOXOMKEHHS YaCTUHKU 4epes
MOTEHITIaTLHUN Oap’ep.

12. Iepexina Big KBAHTOBUX PIBHIHD PYXY J10 KJIaCHUHUX. Po3minnBanHs

XBWJILOBUX TAKETIB 3 YaCOM. XBHJIbOBA (DYHKIIiSI B KBA31KJIACUIHOMY

HabmkeHHi. Meroa Bentnens-Kpamepca-bpimutoena.

OnuryBanus

AHKeTy-OIlIHKY 3 METOIO0 OI[IHIOBaHHS SKOCTI Kypcy Oyne HaJaHo IO
3aBEPIICHHIO KYPCY.




Cxema kypcy «KBaHTOBa MeXaHiKay

Taomums 1

. . dopma IisITEHOCTI JliTepa- Tepmin
TwxH1 Tema 3aHTh (MEpesTiK MUTaHb)
Ta 00CAT TOJINH Typa BUKOHAHHS
1-2 | OcHOBHi NPUHIIUIIM KBAHTOBOI MeXaHIKH Jlekuii — 6 ron. b: 1-3;
Onwc cTaHy B KBaHTOBiH MexaHili. XBuipoBa | MPAaKTUYHI — 6 TOJL. H:5
yHKIis. caMmocTiifHa poboTa —
[Tpuntmn cynepno3uiii. XBUIbOBUN TaKeT. Sron. 2 THXKHIL
XBUIbOBA (PYHKIIISI BUTBHOT YACTUHKH.
CepenHi 3HaUCHHSI KOOPJMHATH Ta IMITYJIbCY.
Omneparop IMITyJIbCY.
3-4 | MareMaTHYHHMI anapaT KBAHTOBOL Jlekii — 6 rog. b: 1-3;
MeXaHIKu MPAKTHUYHI — 6 TO/I. H:5
Omneparopu ¢diznunux BenuyuH. il Haxn camocriiiHa po6ora —
OnepaTopamu. [Ipukianu oneparopisB 4 Tox. 3 Ty
(bI3UYHUX BEITUYMH.
BnacHi ¢yHKIIT 1 BIacHi 3HaYSHHS OTIEPaTOPIB.
BractuBoCTI BlIacHUX 3HAYEHB 1 BIIACHUX
(GYHKIII epMITOBUX ONEPATOPIB.
5-6 | CrniBBiZHOIIEHHS HEBU3HAYEHOCTEH Jlekmii — 6 rox. b: 1-3;
ChiBBiAHOIIEHHS HEBU3HAUEHOCTEH IS HPaKTU4HI — 6 TOJI. I: 5
(b13MYHUX BETUYHH, 110 MPEICTABISIOTHCS caMmocTiiiHa pobora —
HEKOMYTYIOUMMH OIIEPATOPAMH. S rox. 2 TWXHI
Pi3HI npe/cTaBiIeHHs XBUIbOBUX (DYHKIIIH.
bpa- 1 Ker- Bexktopu. Pi3Hi npeacraBneHHs
oreparopiB. Marpuili orepaTopis.
7-8 | PiBusinns lpeninrepa Jlexmii — 6 ron. b: 1-3;
XsunboBe piastaust peminrepa. NPaKTHYHI — 6 TOJ1. 5 ) :
PiBHSHHS HemepepBHOCTI. 3aK0oH 30epeskeHHsT | CAMOCTiiHa poboTa — THORHL
I'YCTHHH HMOBIPHOCTI. 6 rox.
9-10 | 3mina cepeanix 3Ha4yenn Qpizmunux Beaumunn | Jlexuii — 6 rox. b: 1-3;
3 YaCOM. MpakTH4HI — 6 TO/I. : 4
KBanToBi myxku Ilyacona. camocCTiiiHa poboTa — .
CramioHapHi CTaHH. 4 ron. 2 THOKHI
[Ipencrasnenns Ulpeninrepa i npeacTaBiaeHHS
[aiizenbepra.
11-12 | HaiimpocTriui 3a1a4i KBAHTOBOI MeXaHIKH Jlexuii — 6 ron. b: 1-3;
YacTHHKa B HOTEHIIAIBHIN IMI 3 0€3MEKHO HIPaKTU4HI — 6 TO.I. I: 4
BHCOKHMH CTIHKaMH. camocriiiHa pobota —
["apMoHIUHUHE OCIUIATOP. XBUIbOBUIL Ta 4 Tox. 2 Ty
MaTpu4IHUH miaxoau. Oneparopu HApOHKCHHS
1 3HHIIICHHS.
[TpoxomKeHHS YaCTUHKY Yepe3 MOTCHIIIAIbHUMA
Oap’ep.
13-14 | 3’5130k KBAaHTOBOI MeXaHiKH 3 KJaacuyHor | Jlekuii — 6 rox. b: 1-3;
ITepexiz Big KBAHTOBHUX PiBHSHB PYXY 10 NPaKTUYHI — 6 ro/L., H: 4 2 TYKHI

caMocTiiiHa pobora —




. . dopma IisITEHOCTI JliTepa- TepMmin
TwxH1 Tema 3aHsTh (MIEpeTTiK MUTAHb)
Ta 00CAT TOJINH Typa BUKOHAHHS

KJIacH4YHKX. PO3IIMBAaHHS XBHJIBOBUX MakeTiB | 6 rox.

XBWIbOBA (PYHKITISI B KBa31KJIIACHYHOMY

HabmmkenHi. Meton Bentiens-Kpamepca-

bpimnroena.

[TpaBuiio kBanTyBanHs bopa-3ommepdennaa.

KBanToBa MexaHika i iHTerpaiv 1o

TPAEKTOPISX.
15-16 | MomeHT KiTbKOCTi pyxy Jlexuii — 6 rog. b: 1-3;

OmnepaTop MoBOPOTY i OpOiTAIbHUI MOMEHT HPaKTUYHI — 6 TOf. .4

KiTBKOCTI PyXYy. camocTiiiHa pobora —

BriacHi 3HaueHHs i BmacHi (yHKIii omeparopis | S TOL.

KBaJIpaTa Ta MpOeKIii MOMEHTY KiIbKOCTI

pyxy. 2 THOKHI

Brnacni ¢pyHkuii oneparopiB KBaapara Ta
MIPOEKIIiA OpOITATBHOIO MOMEHTY KUTBKOCTI
pPyxy. . .

Omniepatop MOMEHTY KiIJTBKOCTI PyXy JUIS
j=1/2.




