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BCTYII

[Tporpama HaBuanpHOI nucHuiUIiHy “KBaHTOBa MexaHika” ckiajeHa BiAMOBIAHO 110
OCBITHBO-TIpO(eciitHOT (OCBITHHO-HAYKOBO1) MPOTrPAMH ITiATOTOBKHU IMEPIIIOr0 PIBHIO BUIIOT
OCBITH — OaKamnasp,

cruemiaabHOCTi 104 — dizuka Ta actporomis / Hanpsu miarorosku 6.040203 — disuka

OCBITHS Iporpama — (izuka

1. Onuc HaBYAJILHOI AUCHHUILIIHA

1.1. Mera BUKIagaHHs HaBYAJIHHOI IUCIIAILIIHA
MeTor0 BUKIIaIaHHS HaBYAIbHOI JUCIMIUTIHN «KBaHTOBa MEeXaHiKa» € HaJlaHHS CTyJCHTaM
ySBJICHb PO TPHHIMIM 1 METOJM HEPEIATHUBICTCHKOI KBAHTOBOI Teopii, TOUYHI Ta HaOJIMIKEHI
MeToau po3B’si3aHHs piBHsAHHS lpeninrepa.
1.2. OcHOBHI 3aBIaHHs BUBUECHHS QUCHUILTIHA « KBaHTOBAa MEeXaHIKa»
HABYUTH CTY/ICHTIB

JOCIIKYBaTH EHEPreTHYHI CIIEKTPH MPOCTUX KBAHTOBHX CUCTEM, SIK 32 JIOTIOMOT OO
TouHOTO BUpimeHHs piBHsHHA Llpeninrepa, Tak i HaOIMKEHUMH METOaMHU,
JOCIIKYBAaTH €BOJIIOIII0 KBAHTOBO-MEXaHIYHUX CHCTEM 3a JOIOMOTOIO BUPILICHHS
HECTaIlIOHAPHOTO XBUJIBOBOTO PIBHIHHS,

aHaJli3yBaTu AMHAMIKY CIIIHOBUX CUCTEM B MAarHiTHOMY MO,

O0YHCITIOBAaTH aTOMHI TEPMH,

BOJIOJIITH TEXHIKOIO BTOPUHHOTO KBaHTYBaHHS,

BUKOPHUCTOBYBaTH KBaHTOBI TIpaBWia BiIOOpY JUIS 3HAXODKEHHS CIHEKTPIiB
BUIIPOMIHIOBaHHS Ta MOTJIMHAHHS aTOMHUX CHCTEM,

KOPHCTYIOUYHCh HABYaJbHOIO Ta JOBIAKOBOIO JITEPaTyporo, OoOMpaTh aneKBaTHi
METO/IM BUPIILICHHS 33/1a4 KBAHTOBOI MEXaHIKH.

1.3. KinbkicTh KpenuTiB 7.
1.4. 3aranpHa KiUIbKicTh rogu 210.



1.5. XapakTepucTHKa HaBUYAIbHO1 AUCITUTUTIHI
JeHHa (hopMa HaBYAHHS
HopmaruHa
Pix miaroroBxu
3-it \ 4-ii
Cemectpu
6-it | 7-it
Jlekmii
32 rog. | 48 rogx.
[TpakTyHi, ceMiHaApCHKI
16 rogx. 16 rog
JlaGopaTopHi
HEMae
CamocriiiHa po6oTa
42 ron. 56 rox.
B tomy umcni 10 ron. Ha 1 inauBinyanpHe B tomy umcni 10 rog. Ha 1 inauBinyansHe
pPO3paxyHKOBO-TpadiyHe 3aBAAHHS pPO3paxyHKOBO-TpadiuHe 3aBAaHHS

1.6. 3ar1aHoBaHi1 pe3yIbTaTH HABUAHHS

3rifHO 3 BHMOTaMH OCBITHBO-TIPOQECiifHOT (OCBITHHO-HAYKOBOI) MPOTpaMu CTYIACHTH
HOBMHHI IOCSTTH TaKUX Pe3yJIbTaTiB HAaBUAHHS:

3HaTH, po3yMiTH Ta OyTH 3JaTHUM 3aCTOCOBYBATH Ha 0a30BOMY piBHI KBaHTOBO-MEXaHI4HI
METO/IY, aHaji3y, TIIyMadeHHs], MOsICHEHHS 1 Kiacudikamii cyTi Ta MeXaHi3MIB PI3HOMAaHITHUX
Gi3MYHMX SBUOI 1 TPOLECIB, SAKI BiAOYBAIOTbCA Yy MIKPOCKOIMYHHUX CHCTEMax, 3 METOI0
PO3B’s3yBaHHs TUIIOBUX (PI3UYHUX 3ajau.

Byru 3pmatHMM 3acTocoByBaTH 0a30Bi MaTeMaTH4HI 3HAaHHS 3 HEPEISATHBICTCHKOT
KBAaHTOBOI MEXaHIKH, po3B’s3yBaTH piBHAHHA LlIpeninrepa TouHUMU Ta HAOIMKEHUMU METOJaMH,
BOJIOAITH METOJIaMHd KBAaHTOBOi TeOpii, BIIPHO KOPHCTYBAaTUCh HHMH IIPH PO3PaXyHKaX
XapaKTEePUCTHK MIKPOCUCTEM 3 METOI0 OTPUMAaHHS (PI3MYHUX XapakTepucTuK. Ha ocHOBI BiJOMuUX
BJIACTUBOCTEN XBWJIbOBOI (DYHKIIII Ta €HEPreTUYHOIO CHEKTPY BMITH pO3paxoByBaTH (i3UYHI
XapaKTEePUCTUKN KBAaHTOBUX CHCTEM.

2. TemaTnuHMii IJIaH HABYAJILHOI TUCIHUILTIHA
6-ii cemecT

Po3zin 1. OCHOBU KBAHTOBOI MEXAHIKHW. PIBHAAHHS IIPEJITHTEPA.

Tema 1. fBuma, mo BHUMararoTh KBAaHTOBO-MEXaHIYHHMI ONHUC. XBHJILOBI BJIACTHBOCTI
yacTuHOK. ['inmote3a Jle-bpoiins.

Tema 2. Ilpunuun nponatkoBocTi. XBuiboBa (QyHKIisA. CTaTUCTHYHA I1HTEpHpeTaris
XBWJIBOBOI (DyHKIII].

Tewma 3. [Ipunnun cynepmno3uttii. Po3kiian XBuiab0oBoi PyHKIT 1O TUIOCKUM XBHJISIM.

Tema 4. ChiBBiiHONIEHHS HeBU3HAYeHOCTI. [IpuHimmn BignmoBimHocTi. [lpuHimn
MPUYMHHOCTI Y KBAHTOBIM MeXaHiIll.

Tema 5. XBunboBe piBHsHHs Ll peninrepa. ['ycTuHa moToKy HMOBIpPHOCTI.

Tema 6. YacTuHKa y OJHOBHUMIPHIN NPAMOKYTHIM MOTEHIaNbHIA AMi. OJHOBUMIpHUMN
ocumATop. CHHTYJISIpHI TOTEHIIAIH.

Tewma 7. BinObutts Ta mpoxopkeHHs KPi3b MOTEHIIHHMN 0ap’ep.



Po3zin 2. MATEMATUYHUAMN ATIAPAT KBAHTOBOI MEXAHIKH. PYX Y
HEHTPAJIBHO-CUMETPUYHOMY I10OJII.

Tewma 8. JliniitHi onepaTopu. BiacHi BeKTOpHU Ta BiacHI 3HaY€HHs oneparopiB. EpMiToBi
orneparopu. OpTOroHAJIFHICTh Ta HOPMYBAHHS BJIACHUX BEKTOPIB €PMITOBHX ONEPATOPIB.

Tema 9. KBaHTOBO-MeXaHIUHI BEJIMYMHU Ta orepaTopu. [ 160epTiB MPOCTIp XBUILOBUX
byHKIIHA.

Tema 10. XBuiaboBa (yHKIS Ta KWMOBIPHICTh pe3yJbTaTiB BuUMiptoBaHHA. CepemHi
3Ha4YeHHA (I3UYHUX BEITUYMH.

Tema 11. Komyramis onepatopiB. HepiBHicTs I'eiizenoepra. Jlyxku [lyacona y KBaHTOBI#
MEXaHiIIi.

Tema 12. OnepaTopu Ta BiacH1 GyHKIIIT KOOpAWHATH Ta iMITynbCy. Oneparop ["aminsToOHA.
CrarionapHi CTaHH.

Tema 13. bpa- Ta ker-Bektopu. Teopis mnpeacrtaBieHb. llepexim A0 IMITYJIbCHOTO
npezcTaBieHHs. PiBHonprckopenuii pyx. Birnepiscbka GyHKIIis po3noiny.

Tema 14. Oneparopu, BiIacHI 3HAYCHHS Ta BJIACHI (YHKIII MEXaHIYHOTO MOMEHTY Ta
KBaJpaTy MoMeHTa. [lapHicTh cTaHiB.

Tema 15. ludepenuitoBanns omneparopiB 3a yacoM. IHterpanu pyxy. IloBuumii Habip
(bi3UMYHUX BETUYMH.

Tema 16. CriBBiAHOIIICHHS HEBU3HAYEHOCTI JUJIs 4acy Ta eHeprii.

Tema 17. XBunboBa (yHKIIiS YACTHHKH Y HEHTPATBHO-CUMETPUYHOMY 1oui. Po3minenus
3MiHHMX Yy piBHsSHHI lpeninrepa.

Tema 18. Pyx y kynoHOBOMY T10J1i. BUTiagKoBe BUPOIKECHHS.

Tema 19. Matpuuna ¢hopma KBaHTOBOI MeXxaHiku. BracHi (yHKIT Ta BIacHi 3Ha4Y€HHs
OreparTopiB, MO 3aJaHi y MaTpUIHiid GopMi. 3HAXOKEHHS CHEKTPY TAPMOHIYHOTO OCHUIISTOPA
MaTPUYHUM METOIOM.

Tewma 20. [Ipencrasnenns [lpeniarepa ta ['eitzendepra.

/-i cemecTp
Po3ain 3. HABJIMKEHI METO/IN Y KBAHTOBI MEXAHIII.

Tema 21. KBasiknacuune HaOnuxeHHs. [ paHnyHUM nepexif 10 KJIaCUYHOI MEXaHIKH.

Tema 22. Pyx y noTeHUiiHIN siMi y KBa3ikJIacCHUHOMY HaOvkeHHi. [IpaBuna kBaHTyBaHHS
Bbopa-3omepdennaa.

Tema 23. IlpoxomxeHHs Kpi3b noteHuiitHuiA 6ap’ep. TynensHuii edekt. [TloapoBa emicis.
Anbda-posnazg. CUHTE3 JIETKUX g1ep.

Tema 24. Teopis 30ypeHb, 10 He 3auexaTh Big dacy. Teopis 30ypeHb y cucTeMax 3
BUPOKEHHSIM.

Tema 25. Teopis HecrarioHapHuX 30ypeHb. [lepexia cucteM B HOBHIL cTalliOHapHUM CTaH
3aB/SIKU 30ypEHHSIM.

Po3nin 4. CIIIH TA TOTOKHICTb YACTUHOK. EJIEKTPOHHA CTPYKTYPA
ATOMIB. PYX B OJHOPITHOMY MAT'HITHOMY I1OJII. TEOPIA
MMPYKHOI'O PO3CIFOBAHHHAI.

Tema 26. Cnin enemeHTapHUX yacTHHOK. OnepaTtopu crhiny. BrnacHi ¢yHKuii Ta BracH1
3HAa4YeHHS OIepaTopiB CIIHY.

Tewma 27. IloBHui MexaHIYHUN MOMEHT. JlogaBaHHS MOMEHTIB.

Tema 28. PiBusnns Ilayni. CriiHOBUH MarHiTHUA MOMEHT.
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Tema 29. IlpuHIUN TOTOXHOCTI 4YacTMHOK. CHUMETpHYHI Ta aHTUCHUMETPUYHI CTaHHU.
XBmiboBi (hyHKIIIT cucteM 0030HIB Ta hepmioniB. [Ipuaiun [Taymni. Hacoigku npunnmma Iayii:
BUPOKEHHUH €IeKTPOHHUI ra3, aTOMHE S0, O1J1i KapiIuKH, HEUTPOHHI 31pKH.

Tewma 30. XBuiboBa QyHKITiSI JBOXUACTUHKOBOT cucTemMu. OOMiHHA B3a€MOJTisI.

Tema 31. XBunboBa QyHKIig 6arato eneKTpoHHOro aroma. Meron Xaptpi-Doka.

Tema 32. CtaTucTHYHA MOJEIIL aTOMA.

Tema 33. ToHka CTpyKTypa aTOMiB. ATOMHI TEPMHU.

Tewma 34. IlepionuuHa cucTeMa eJIEeMEHTIB.

Tema 35. Epextu 3eemana ta [lamena-baka. Jlia- Ta mapamMaraeTusm aToMiB.

Tewma 36. Edexr IlITapka.

Tema 37. EnepreTHuHuil CHEKTp Ta XBWIbOBAa (YHKIISI €JNEKTPOHA Yy MOCTIHHOMY
OJIHOPiTHOMY MarHiTHoMYy 1oJi. PiBHi Jlannay.

Tema 38. JIBoBuMipHuii enextpoHHuii ra3. I'padenn. KBantosuii edexr Xoma.

Tema 39. Ammunityna ta epepi3 poscitoBanus. @yHkiris ['pina 3agadi po3ciroBaHHS.

Tewma 40. bopHiBChbKe HAOTMKCHHS.

Tewma 41. Po3ciroBanHs y KynoHiBcbkoMy ToJii. @opmyina Pezepdopna.

Po3nin 5. METOJ BTOPUHHOI'O KBAHTYBAHHS. B3AEMOAIA CBITJIA 3
PEYOBUHOIO. PEJIATUBICTCBKA KBAHTOBA MEXAHIKA.

Tema 42. Meton dakropu3zaiii. Oneparopu HapOHPKCHHS Ta 3HUIICHHS.

Tema 43. BropuHHe KBaHTyBaHHS CHCTeM 0030HIB Ta ()epPMiOHIB.

Tema 44. KBanTyBaHHS 10J11 BUIPOMIHIOBAHHS.

Tema 45. KorepeHTH1 CTaHU €€KTPOMArHiTHOTO MOJIS.

Tema 46. B3aemo1isi BUIPOMIHIOBaHHS 3 €JIEKTPOHOM.

Tema 47. IlornuHaHHA Ta BUIPOMIHIOBaHHS CBiTJa. J[MIOJBHI NEpeXoAu B aTOMHHUX
cuctemax. [IpaBuna Bigoopy.

Tema 48. Po3citoBaHHsI CBiTIIa aTOMaMH.

Tema 49. Epextn AaponoBa-boma ta Kasumipa.

Tema 50. XBunboBe penaruBicTchke piBHAHHS Kieitna-I'opona-doxa.

Tema 51. PiBusinns Jipaka. Po3B’s30k piBHsAHHS Jlipaka 1715 BUIbHOT YaCTUHKU. Y IBJIEHHS
PO MO3ITPOH.

Tema 52. Cnin wactunku y teopii [ipaka. [lepexin no HamiBkiIacuuHOro piBHAHHSA [layii.



3. CTpykTypa HABYAJIbHOI TUCHUIIIHI

HazBu po3zinmis i
TeM

KinpkicTs rogun

Jlenna ¢opma

VYceboro y TOMY YHUCII
1 i 120 1H]T c.p
1 2 3 4 5 6 7
6 cemecTp
Po3xin 1. OCHOBU KBAHTOBOI MEXAHIKH. PIBHSTHHSI IIPEIIHT'EPA
Tema 1 3 1 2
Tema 2 3 1 2
Tema 3 3 1 2
Tema 4 3 1 2
Tema 5 5 2 1 1 1
Tema 6 6 2 1 2 1
Tema 7 6 2 1 2 1
Pazom 3a 29 10 3 5 11
po3miaom 1
Po3ais 2. MATEMATUHYHHUN ATTIAPAT KBAHTOBOI MEXAHIKH. PYX YV
HNEHTPAJIBHO-CUMETPUYHOMY I10JI1
Tema 8 5 2 1 2
Tema 9 5 2 1 2
Tema 10 5 2 1 1 1
Tema 11 5 2 1 2
Tema 12 5 2 1 1 1
Tema 13 4 1 1 1 1
Tema 14 4 1 1 2
Tema 15 5 2 1 1 1
Tema 16 5 2 1 2
Tema 17 5 2 1 1 1
Tema 18 5 2 1 2
Tema 19 4 1 1 2
Tema 20 4 1 1 2
Pazom 3a 61 22 13 5 21
po3a110M 2
Pasom 32 6-i 90 32 16 10 32
ceMecTp
3agik
7 cemecTp
Poznia 3. HABJIMKEHI METOJA Y KBAHTOBIN MEXAHIII

Tema 21 5 1 2 1 1
Tema 22 4 1 1 1 1
Tema 23 5 2 1 1 1
Tema 24 5 1 2 1 1
Tema 25 6 2 2 1 1
Pazom 3a 25 7 8 5 5
po3aiiom 3




Pozzin 4 CIIIH TA TOTOXKHICTb YACTHHOK. EJIEKTPOHHA CTPYKTYPA
ATOMIB. PYX B OJJHOPITHOMY MATHITHOMY I10JI1. TEOPIA
IMPY>KHOI'O PO3CIIOBAHHA

1 3 4 5 6

Tema 26 1

Tema 27 1

Tema 28

Tema 29

Tema 30

Tema 31

Tema 32

Tema 33

Tema 34

Tema 35

Tema 36

Tema 37

Tema 38

Tema 39

Tema 40

wWlwwdlwBlw NN N AN W wN
R RN R R RN R N R R -
NR R INR(N R R RPN R PR P kN

Tema 41

Pa3oM 3a 4 4
po3aiiom 4
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Po3nin 5. METOJ BTOPUHHOI'O KBAHTYBAHHS. B3AEMOAIA CBITJIA 3
PEYOBHMHOIO. PEJATUBICTCbKA KBAHTOBA MEXAHIKA

Tema 42 4 1 1 1 1
Tema 43 5 2 1 2
Tema 44 4 2 2
Tema 45 3 1 2
Tema 46 4 2 2
Tema 47 4 2 2
Tema 48 4 2 2
Tema 49 4 2 2
Tema 50 5 2 1 2
Tema 51 3) 2 1 2
Tema 52 4 2 2
Pasom sa 46 20 4 1 21
po3aiiom 5
Pasom 3a 7-i 120 48 16 10 46
cemMecTp
Ex3amen
Yeboro roamn | 210 | 80 | 32 | | 20 | 78
4. TeMy NPpaKTHYHUX 3aHATH
Ne HazBa temn Kinbkictsb
3/ TOINH
1 2 3
1. | MarematuyHuii anapat KBaHTOBOI MexaHiku. JIiHiiHui nmpoctip. [Tpuknaan
JTHIAHUX 1npocTopiB. JIiHIMHI omeparopu. BracTuBocTi  NiHIHHHX 2
OIIepaTopiB.




1 2 3

2. | EpmiToBi oneparopu, yHiTapHi oneparopu. BiactiuBocTi BiacHUX QyHKITIH
Ta BJIACHUX 3HAUCHb CPMITOBHX OIEPaTOpPiB. YHITapHE NEPETBOPEHHS.
Po3B'si3anHs piBHAHHS HA BIAacHI (GYHKIIT Ta BIACHI 3HAYEHHS JJIS1 THIIOBUX
orepaTopiB KBaHTOBOI MexaHiku. Komyraropu.

3. | @ynkuii Bix omepartopiB. Emementu teopii 300paxkens. llepexin Big
KOOPJMHATHOTO JI0 IMIYJIbCHOTO HpeACTaBlICHHSA. BriactuBocTi Marpuilb 2
[Taymi.

4. | OgnoBuMipHui pyXx. CTaHH AUCKPETHOTO CIIEKTpy. PO3B’s13aHHS piBHSIHHS
[peniarepa A TOTEHIIATIB 3 TOKAIBHUMH 0COOTUBOCTSIMHE (TIPSIMOKYTHA
HECKIHYCHHO TJIMOOKa siMa, MPSMOKYTHA siMa KIHIIEBOI TNIMOWHHU, JeNbTa-
siMa Ta iH.)

5. | OgnoBuMipHuii pyx. [IpoxomkeHHs dYepe3 TNOTCHIAIBHUK Oap’ep.
3HaxO/pKEHHS KOe(IIEHTIB TPOXO/KEHHS Ta BIIOWTTA IS PI3HUX 3
Oap’epiB.

6. | 3actocyBaHHS MeTOay TpaHCEp-MaTPHI IS 3HAXOJKCHHS PIIICHb
piBasHHs [llpeninrepa mis OJHOBUMIPHUX MOTEHIANIB 3 JIOKAIbHUMHU 3
0CO0OJINBOCTSIMH.

7. | Marpuuna ¢opma KBaHTOBOi MexaHIKM. BmacTMBOCTI MaTpUYHUX
€JIEMEHTIB €PMITOBUX 1 YHITapHHX OIEpaTopiB. 3HAXOJKEHHS BIACHUX
¢byHKIIH 1 BIaCHUX 3HAY€Hb OMEPaTopiB, IO 3a7aHi B MaTpU4HIK (HopMi. 2
MarpuuHi eleMEeHTH OnepaTopiB KOOPAMHATH Ta IMITYJIbCY  JUIS
OJTHOBHMIPHOTO TapMOHIYHOTO ocmisitopa. CHEKTp OCIIIIATOpA.

8. | Oneparop MexaHiyHOTO MOMEHTY. «CxX0IMHKOBI» oniepaTopu. Komyrartiiini
.. . . ~
CIIiBBiTHOIIICHHS, BIIAcHI (DYHKIII Ta BIacHi 3HaueHHs L,, L. O6uncienns
CepelHIX 1 CepemHiX KBaapaTHYHHMX 3HAYCHb IPOCKIIH MEXaHIYHOTO 2
MOMEHTY JUIsl CTAaHIB 3 TICBHUM 3HAYEHHSM MarHiTHOTO KBAaHTOBOTO YHCIA

Ta JUI CTaHIiB 3 TEBHUMH 3HAYCHHSAMH OpPOITaJIbHOTO Ta MAarHiTHOTO
KBAHTOBOI'O YMCJIA.

9. | Pyx B uentpansHomy noui. [Inockuit Ta mpocroposuii poraropu. Chepruna

NPSIMOKYTHA siMa KiHIeBO1 rOuHu. BonHenoniOHuit aTom. 2
10. | CrauionapHa Teopisi 30ypeHb /1151 HEBUPOPKEHHUX PiBHIB. 2
11. | CrauionapHa Teopist 30ypeHb 17151 BUPOPKEHUX CTaHIB. 2
12. | HecramionapHa Teopis 36ypenn. MIMOBipHiCTh IIepexo/ly B HOBHIf CTaH. 2
13. | Ksaziknmacuune HaOmmwkeHHs. [IpaBmia kBanTyBaHHS bopa-3omepdernba. 2

3Hax0/PKEHHsI pIBHIB €Heprii B KBa3iKJIACHYHOMY HAOJIMKEHHI.
14. | KBazikiiacuuHe HaOMMKEHHs. 3HAXOKEHHS Koe(illleHTa MPOXOKEHHS

yepe3 MOoTeHLIaIbHUI 0ap’ep B KBa31KJIACHYHOMY HAOJIMKEHHI.
15. | BracTuBOCTI onepaTtopa CHiHy s = /2.

Pazom 32

[Inanu BCiX MPaKTHUYHUX 3aHATH Ta JIOMAIlIHI 3aBJaHHS € B €JICKTPOHHOMY BUTJISAI Ha CalTi
Kadeapu 3a MOCUIIaHHSIM

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html
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5. 3aBIaHHs AJ19 CAaMOCTiHHOI podoTH

Buan, 3micT camocTiitHOT poboTH

Kinekicte
TOIUH

2

3

3HaiTH y JTiTepaTypi OMKC SIBUII, [0 BUMAraloTh KBAHTOBO-MEXaHIYHUHT
ornmc. ONiHKa JTOBXHH Jie-bpoiuis 11 MiKpo- Ta MaKpO-4aCTHHOK.

2

CamoCTiifHO, KOPUCTYIOUMCh HiIPYYHMKaMHU Ta [HTEpHET [Keperamu
npountatd npo auckycito H.bopa Ta A.E#HTIITEliHA TPO OCHOBH
KBAaHTOBOI MEXaHIKH, 30KpeMa CTaTUCTHYHY TPAKTOBKY XBHJIHOBOT
¢bynk1ii, npo ysasHu# excriepuMent Llpeninrepa.

3HaWTH B JITEpaTypHUX JDKEpenax pi3Hi (HOpMyITIOBaHHS HPUHIMITY
OPUHIMN  cymeprno3unii. Po3risHyTM  3acTOCYBaHHS  NPUHIUIY
CYIIepro3uIlil B KBAaHTOBIM MEXaHillli Ha MPUKJIA/l XBUJILOBUX MAKETIB.
JInst OHOBMMIPHOTO XBWIJIBOBOTO IAKETy 3HAWTH BUIJIAJ XBHIBOBOI
¢bynkuii y niHitHOMYy HaOmwkeHHi. [IpoBecTn MoJentoBaHHS TOYHOTO
PILICHHS 13 «PO3IIMBAHHIMY» XBHJIBOBOTO ITAKETY 3a JOTIOMOTOI0 Oyib-
SIKOTO MAaKeTy CHMBOJIbHOI MatemaTrku (Maple, Mathematica Toro)

[IpoBecTn OIIHKM CHIBBIIHOIIEHHS HEBU3HAYEHOCTI JUIsI MIKpO Ta
MaKpOYaCTHHOK. 3HAUTH MPHUKIATN «pOOOTHY» MPUHIIUITY BiAMOBIIHOCTI.
YUuM mpUHIUI NPUYMHHOCTI B KBAHTOBIM MEXaHIIl BiJIPI3HIETHCS BiJ
AHAJIOTIYHOTO MPUHIUIY B KIACUYHIA MeXaHIIi?

3anucaTtu cramionapHe piBHsaHHS [llpenunrepa mis MoAeIbHHX 3aj1ad.
[TpoBecTn OOUMCICHHS CEpPEIHIX 3HAYCHH OTEpaTOopa KOOPIWHATH JUIS
MOJIeTbHUX 3a71a4. B ToMy uucni 1 roji. — BUKOHAHHS 1HJIMBIIyaJbHOTO
PO3paxyHKOBO-TpaiyHOTO 3aBJIaHHS.

HaBunTtucs anamizyBaTH NPUHIMIIOBI OCOOJMBOCTI EHEPreTUYHOTO
CIIEKTPY YaCTHHKH, SIKa PYXAETHCS B IOJII PI3HUX NOTEHILIAIBHUX EHEepTii
3 ¢iHITHEM pyXoM (TOOTO Yy MOTEHLIATBHUX SMaX) Y KOOPAUHATHOMY
300paxkeHHi. B ToMy umcni 2 roa. — BUKOHAHHS 1HIUBITyaTbHOTO
PO3paxyHKOBO-Tpa(iqYHOIO 3aB/IaHHS.

CamocTiitHO ITPOBECTH PO3B’ 30K 337a4i PO BIJOUTTS Ta MPOXOHKEHHS
YaCTUHOK Kpi3b OAHOBUMIPHI MOTEHIIIMHI 0ap’epu HAWMPOCTIIINX (OopM
(IpsAIMOKYTHMI HECUMETpUYHMI O6ap’ep, AeabTa-0ap’ep).

B Tomy umcii 2 roi. — BHKOHAHHS 1HIWBIIYyaJbHOTO PO3PaXyHKOBO-
rpagi4HOro 3aB/IaHHS.

3HaliTu Ta 3amucaTH SKOMora OuIblle MPUKIIAIIB JIHIMHUX ONepaTopis,
epMiToBUX onepaTopiB. CaMOCTIHHO HPOBECTH A0Ka3 OCOOIMBOCTEM
BJIACHUX (DYHKIIIN Ta BIIACHUX 3HAUYEHb €PMITOBUX OINEPATOPIB

CaMocTiifHO OOIpYHTYBaTH, YOMY KBaHTOBO-MEXaHIYHHUM BEIUYMHAM
CTaBJISITHCA Y BIJMOBITHICTH CaM€ €PMITOBI ONIEPATOPH.

10

XBuboBa (YHKILIA Ta WMOBIPHICT PpE3yNbTaTiB BUMIpIOBAHHS.
CamocTiifHO TIpOBECTH J0Ka3 (GOPMYIH I OOYHCICHHS CEepeHiX
3Ha4eHb (I3UYHUX BEIMYMH, KOPUCTYIOUHCH BiIOMOIO (OPMYIIOI0 3
Teopii iMoBipHOCTI. B TomMy umcii 1 rof. — BUKOHaHHS 1HAWBIAYaIbHOTO
PO3paxyHKOBO-TpadiYHOTO 3aBIaHHS.

11

CaMOCTIIfHO MOBTOPUTH JOKa3 TEOpPEM MpO 3B’S30K KOMyTaTtopa JIBOX
OlepaTropiB 3 MOXJIMBICTIO YM  HEMOXJMBICTIO  OJHOYACHOTO
BHUMIPIOBAHHS JBOX (DI3MUHUX BEJIUYMH.

12

Po3paxyBaTi caMOCTIMHO sipa omepaTropiB KOOPJIMHATH, IMITYJIbCY,
ormepatopa ['aMigbTOHAa [UIsi YAaCTUHKM Y 3aBHINIHBOMY MO Y
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KOOPJAMHATHOMY Ta B IMIYJbCHOMY 300pakeHHi. B Tomy wucm 1 rom. —
BUKOHAHHS 1H/IMBIIyaTbHOTO PO3PaXyHKOBO-TPa(iuHOr0 3aBJIaHHS.

13

3anucatu PiBasHHs [Ipeninrepa 3a momomoror Opa- Ta KEeT-BEKTOPIB
0€3BIIHOCHO /10 300pa)XCHHs. 3HANTH BUTIISAA CTAI[lOHAPHOTO PiBHSHHS
[peninrepa B iMmyabCHOMY 300pakKeHH1 Ta IPHUKJIAINA TOTEHITIATIB, s
SAKUX DPIIICHHS B IMITyJIbCHOMY 300pa)KCHHI € OUIbII MPOCTUM, HIX B
KOOpAMHATHOMY 300paxkeHHl. B Tomy uwmcnmi 1 rom. — BUKOHaHHS
1H/IMBITyaTbHOTO PO3PaXyHKOBO-Tpa(iuHOTO 3aBJaHHS.

14

Po3paxyBaTt BcCi KOMyTalliiiHi CITIBBIJHOIICHHS JJI1 OIEpPaTOpPiB
KOOPJWHATH, IMITYJIbCY, MEXaHIYHOTO MOMEHTY Ta KBaJ[paTy MOMEHTY.

15

[Ipocnimut aHayorirto MK AUQEPEHIIIOBAaHHAM 110 4Yacy QyHKITIT
KOOpJIWHAT, IMIOYJIbCIB Ta Yacy B KIACHYHIA MexaHimi Ta
nudepeHIliFoBaHHAM KBAaHTOBOMEXAHIYHHUX OIlepaTopiB 3a 4acom. Sk
iHTEerpanu pyxXy B KJIACHYHIM MeXaHilli, NOB’s3aHI 13 KBaHTOBUMH
YUCJIaMM B KBaHTOBIM MexaHini. Po3iOpaTu HaBeAeHI B MiApyYHHKAX
MPUKIIAAA TOBHUX HA0OpPIB (i3uuHuX BeanuuH. B Tomy umcmi 1 rox. —
BUKOHAHHS 1HAMBIAYAIBHOTO PO3PaXyYHKOBO-TpadhiyHOr0 3aBIaHHS.

16

3HaWTH B MigPYYHUKAX pi3HI CIOCOOM JO0Ka3y CIHIiBBIAHOIICHHS
HEBH3HAYEHOCTI JUIs 4acy Ta eHeprii.

17.

CamocTiifHO TPOBECTH MEpeXij BiJ 3a7adi ABOX TUT A0 3a7adi Ipo pyx y
LEHTPAJIbHOMY IOJ1 AJS JBOX OJHAKOBMX YaCTHUHOK, CKOPHUCTABILUCH
3araTbHAMH (DOPMYITAMH, BUBEJICHUMH Ha JICKIIIi.

[ToBTOPUTH 32 AONOMOIrOI0 KOHCIEKTY Kypcy «MeToau MaTeMaTH4HOI
¢bi3uKkn» Ta MiAPYYHUKIB BIACTUBOCTI chepryHUX (DYHKIIIH, MOTIHOMIB
Jlexxanppa Ta y3aranbHeHUX noniHomiB Jlexanpa. [loGynyBatu rpadiku
KYTOBOI YacTMHH XBWJIbOBOI  (YHKIII YaCTMHKH Yy IIEHTPaJIbHO-
CUMETpUYHOMY ToJ1i. B ToMy 4rcni 1 rofi. — BUKOHAHHS 1HIUBITyaIbHOTO
PO3PaxyHKOBO-TpadiYHOTO 3aBIaHHS.

18

3HaliTH B JiTeparypi BiIOMOCTI NP0 BHUMAIKOBE BUPOKCHHS
€HepreTMYHUX PIBHIB y KyJIOHOBOMY moui. CaMOCTIIHO po3paxyBaTH
KpaTHOCTI BHMPOJ/UKEHHS pIBHIB eHeprii 13 (IKCOBAaHMM 3HAYEHHSIM
TOJIOBHOTO KBAHTOBOTO YHUCIIA.

19

CamocriitHO BUBUMTH maparpad 22 B [2] mpo 3HaXOPKEHHS CIEKTPY
TapMOHIYHOTO OCIIHJIITOPA MATPUYHUM METOJIOM.

20

CamocriitHo po3ibpatu ocobmuBocTi 300paxkens Ilpeminrepa Tta
I'eiizenOepra Ta 1oBeCTH, L0 MepexiJ 3AIMCHIOETHCS 3a JOMOMOTOIO
YHITapHOTO NEPETBOPEHHSI.

21

CamocTiiiHO 3HalTHM HEpIBHOCTI, $KI € HEOOXIAHOK YMOBOIO
3aCTOCYBaHHS KBa3iKlacHYHOTO HabOmrkeHHsS. [IpoBecTn B HYITbOBOMY
HaOIMKEeHH1 MpaHUYHU nepexin Bia piBHAHHSA Llpeninrepa 10 piBHAHHS
laminpToHa—Ak001 kimacuuyHoi mMexaHiku. B Tomy umcm 1 rom. —
BUKOHAHHS 1H/IMBIIyalbHOTO PO3PaXyHKOBO-TPa(iuHOro 3aBJIaHHS.

22

CaMOCTIMHO JOCIHIIUTH, K 3MIHIOETHCS MPABUIIO KBaHTYBaHHS bopa—
3oMepdenba B 3aJI€KHOCTI BiJi 0COOIMBOCTEH MOTEHIIadbHOI MU, B
ToMy yucim 1 roa. — BUKOHAHHS 1HIWBIIYaJdbHOTO PO3PaxXyHKOBO-
rpadiqHOro 3aBIaHHS.

23

Ilo BuBeneHum Ha Jyiekuii ¢GopmynaM ajs IMOBIPHOCTI TyHEIIOBAaHHS B
KBa31KJIACHYHOMY HaOJIMKEHHI MPOBECTH OIHKK TOKY HpPU TOJIbOBIH
emicii Ta anb(a-po3naay y KBasikjacHuHoMy HaOamxeHHi. B Tomy uncni
1 ron. — BHKOHAHHA 1HIUBIAYaJBHOTO PO3PaXyHKOBO-TpadiuHOrO
3aBJIaHHS.
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24

B pamkax Tteopii 30ypeHb, IO HE 3aJeKaTh BiJ Yacy CaMOCTIHHO
poO3paxyBaTH MONPABKH /10 PIBHIB €HEPrii y cucTeMax 3 HEBUPOIKEHUM
Ta BUPOJDKCHUM CIIEKTPOM TaKUX SIK 3apSDKEHHNA OCHMISATOP, IUIOCKHNA
poTaTop B €NEKTPUYHOMY IIOJIi, JOBUIbHA JIBOPIBHEBA cHcTeMa. B ToMmy
yucii 1 roA. — BUKOHAHHS 1HIWBIAYaIbHOTO PO3paxyHKOBO-TpadivHOTO
3aBJIaHHS.

25

[ToO6ynyBat Tpadiky 3aJeKHOCTI IMOBIPHCTI TEpPEeXoay IiJ i€l
30ypeHHs, fKe Jli€ NPOTATOM CKIHYEHHOTO NPOMDKKY 4acy i
OJIHOPIAHUX 3MIHHUX TOJIeH 3 3amadi 8.24 B [5]. B Tomy wmcmi 1 roa. —
BUKOHAHHS 1H/IMBITyaIbHOTO PO3PaXyHKOBO-TPa(iuHOTO 3aBJIaHHS.

26

Crmin eneMeHTapHUX YacTUHOK. Omepatopu criHy. BriacHi ¢yHkii ta
BJIACHI 3HAYCHHS OTIEPATOPIB CITIHY.

27

Jlnst pi3HUX 3HaYeHb OPOITAJLHOTO KBAHTOBOTO YHCIIA Ta CIIIHOBOTO
KBAHTOBOI'O YMCJIA HABYUTHUCS 3HAXOIUTH ITOBHUM MEXAHIYHUI MOMEHT.
3HaWTH B JIiTEpaTypi OOrpyHTYBaHHS (OPMYII TOTaBaHHS MOMEHTIB.

28

[Tocroputu QopmMyaun 3 Kypcy eJICKTPOAWMHAMIKK Juis  QyHKIIT
['aminbTOHA YACTMHKHU B MarHiITHOMY IIOJI1 Ta MOPIBHATH ii 3 OIIEpaTopoM
['aMibTOHA YAaCTHHKM B MAarHiTHOMY TOJdi, TOOTO 3 TaMiJbTOHIAaHOM
[Maymi.

29

3HalTH B JiTEparypi MOSICHEHHS MPUHIUITY TOTOXKHOCTI YaCTHHOK Ta
MOSICHEHHS, YOMY TaKOro MPHHHUIYY HEMae B KIACHYHINA MeEXaHill.
[TocTopuTt camocTiitHO BUBOA (OPMYII Ui XBUIBOBUX (DYHKIIH mapu
0030HIB Ta (epMioHIB. Y3aranbHUTH IIi GOPMYyIU Ui JOBLIBHOL
KUIBKOCTI OJHAKOBUX dYacTHHOK. (CaMOCTIHO JIOBECTH HAasSBHICTb
npuHuuny Ilaymi nns cucremu depmionis. [IpountaT B miTepaTypHUX
JDKepeliax mpo MposiBu mpuHIMITY [1ayimi B TaKWX KBAaHTOBHX CHCTEMax:
BHPOKCHHUH €JIEKTPOHHUI ra3, aTOMHE siIpo, 01Tl KapJIMKU, HEUTPOHHI
31pKH.

30

CaMocCTiifHO 32 JOTIOMOTOI0 BapiallifHOTO MPUHILIUITY BUBECTH (HopMyIiTy
JUist OOMiHHOTO iHTerpany. B Tomy wumcni 1 ron. — BHUKOHAaHHS
1H/IMB1TyalbHOTO PO3PaXyHKOBO-Tpa(iuHOr0 3aBJJaHH.

31

CamocCTiifHO MPOBECTH BUKJIAAKH I 3HAXOJKEHHS XBUJIbOBOI (DYHKIIIT
0araToeneKTpOHHOro aroma B Metozl Xaprpi—Poxka.

32

CratucTu4dHa MOZACJb aTOMa.

33

CaMmocrTiiiHO 3amucatd aToMHI TepMu i nepmux 10  aTomis
NepioIMYHOT CUCTEMH aTOMIB 3TiIHO 3 paBWJIaMu XyHJIA.

34

CaMocTiifHO 3HAaWTH B JiTepaTypl BIANOBIAb HAa MUTaHHS: «SIK XiMiYHI
BJIACTUBOCTI aTOMIB IOB’513aH1 31 CTPYKTYPOIO €JIeKTPOHHUX 000JIOHOK?

35

3HaiiTu B JiTepaTypi MOSICHEHHS, YUM BIApi3HAIOThCA HopMmanbHuii Ta
aHoManbHUll edexktu 3eemana Ta edekr Ilamena-baka y cuiabHHX
Mar"iTHUX nojisx. IToBTopuTH OCHOBHI BIaCTUBOCTI J1aMarHETHKIB Ta
napaMarHeTHKiB Ta SKa IPUHLUIIOBA PI3HUII MK HUMH, YUM ITPUHUIIOBO
BIIPI3HSIOTHCS Jlia- Ta MapaMarHeTusm aromis (Teopii Jlangay Ta Ilaymi).
IIpountaru npo reopemy bopa-Ban JleeseH.

36

3acTocyBaTu CTallOHapHY Teopito 30ypeHb s ananizy edekra [llTapka
JUIs HelliHiiHoTro Ta JniHiiHuM edekrty Illtapka (aTOM BOJHIO).

37

CaMOCTIfHO BUPIIIKTH 337a4dy PO €HEPreTUYHUN CHEKTP Ta XBUIbOBY
(GYHKIIIO eNeKTpOHa Y MOCTIHHOMY OJHOPITHOMY MAarHiTHOMY MOJIi,
3aCTOCYBaBIIHU KaliOpoBKY JlaHaay /uist BEKTOPHOTO MOTEHITIATY. 3HANTH
B JIiTepaTypi BIJOMOCTI MPO KBAaHTOBI OCIWIALIl KIHETUYHUX Ta
TEPMOJUHAMIYHHUX KOE(]IIIEHTIB y YUCTUX MeTanax. B Tomy uncini 1 rog.
— BUKOHAHHSI 1HJIMBI1yaJIbHOT'O PO3paxyHKOBO-TpaiqHOro 3aBIaHHS.
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38 | CamOCTIfHO MPOYHMTATH TIPO JIBOBHUMIPHHH  EJIEKTPOHHHM  Ta3,
reTepPOCTPYKTYpH, rpadeHn, KkBaHTOBUH edekT Xora.

39 | 3ragatu Bu3HaueHHS QyHKIIT [ piHa B MarematuuHii ¢izuii. Hapuntucs
BuBOAUTH (opmyny Teopii Bopna mis audepenmiaabHOro mepepizy
po3citoBanHi. B Tomy umchmi 1 roa. — BHKOHaHHS 1HAMBIAYaabHOTO
PO3paxyHKOBO-TpadiYHOTO 3aBIaHHS.

40 | 3malTH  HEPIBHOCTI, SKI BH3HA4YalOTh T'PaHHUIll  3aCTOCYBaHHS
OOpHIBCBKOTO HAOJMMKEHHS y Teopii poscisHHSA. MeTroau 3MIMBKH
XBUJILOBUX (DyHKIIH. B Tomy uncii 1 roj. — BUKOHaHHS 1HIUBI1AyaIbHOTO
PO3paxyHKOBO-TpadiYHOTO 3aBIaHHS.

41 | IlopiBHATH KBaHTOBY Ta KiacuuHy ¢opmyau Pesepdopma ms
PO3CiIOBaHHS y KYJIOHOBOMY IIOJI.

42 | 3anmucati BCi  KOMYTalllifHI  CHIBBIAHOIIEHHS JUIsi  OMEpPaTOpPiB
HApOJKEHHS Ta 3HUIIEHHS 0030HIB Ta pepMioHiB. CaMOCTIHHO BUPIIIUTH
piBusanHa Illpexinrepa st ocuwisitopa 3a JIONOMOIOK0 METOAY 2
¢dakropusanii. B Tomy umcni 1 roa. — BUKOHaHHS 1HAMBIZYalbHOTO
PO3paxyHKOBO-TpadiyHOTrO 3aB/IaHHS.

43 | [IpounTaTH B miapy9HUKAX PO BTOPUHHE KBAaHTYBAaHHS CUCTEM OO30HIB
Ta ¢epMioHIB Ta MPO KOMYTAliiHI CIIBBIAHOIICHHS Ui OO30HHUX Ta
(hepMIOHHUX ONEpPaTOpiB HAPOPKCHHS Ta 3HUINCHHS. 3’ACyBaTH, YOMY
KBaHTYBaHHS HA3MBA€THCSI BTOPUHHUM.

44 | 3HaliTH B MAPYyYHUKAX 3 TEOPIi OIS BUBiA (POPMYIIH KBAaHTYBaHHS MOJIS
BUIIPOMIHIOBAaHHS. 3HANTH MOSCHEHHS, YOMY CIiH ()OTOHA BBAXKAIOThH 2
PIBHUM OJTMHUIT

45 | CaMoCTiHHO 3HAWTH B JITEPaTypHUX JDKEpelax BIZOMOCTI IPO
KOTepEHTHI Ta CTHUCII CTaHM eJeKTpOMar”iTHoro mnoins. PospaxyBatu
CaMOCTIHO JOOYTOK Cepe/IHIX KBaIPpATUIHUX BIAXUIEHb KOOPAUHATH HA
IMITYIIBCY JUIsl KOTEPEHTHOTO CTaHYy.

46 | 3HaliTH BiANOBIIb HA NMUTAHHS: SKI 3aKOHU 30€PEKEHHS BUKOHYIOTBHCS
IIPU B3a€MO/1ii BUITPOMIHIOBaHHS 3 €JIEKTPOHOM. SIK 3MIHIOETBCS €HEepris 2
aTOMY NP NOTJIMHAHHS Ta BUIPOMIHIOBAHHI CBITJA.

47 | 3HalTH MOSICHEHHS B MiIPYYHMKAX, YUM CIIOHTaHHE BUIIPOMIHIOBAaHHS
BIJIPI3HAETHCS BIJ BUMYIIEHOTO BUIpPOMIHIOBaHHS. [IpounTtatn B

. . . 2
KOHCIIEKTI JIEKLIA MpOo JUIOJbHI NEpexoAd B ATOMHHUX CHCTEMax.
3anucatu GOpMYITU TPaBUII BIOOPY JUIsl AUMOIBLHUX TIEPEXOIIB
48 | CamocTiiiHO po3i0paTH MO MiAPYYHHUKY [2] TeMy KOIrepeHTHe Ta 2

KOMOI1HaIlliiHe po3CIIOBaHHS CBITJIa aTOMaMH.

49 | 3naiitu y IHTepHeT-mKepenax BiJOMOCTI MPO aBTOPIB, IMEHAMHU SKHUX
Ha3BaHi eexT AaponoBa—boma Ta edext Kazumipa. 3’sicyBatu, 110 Take 2
«cuna Kazumipay.

50 | INosicHuTH, YOMY XBHIIbOBE peNIITUBICTCHKE piBHsAHHS Kielina-I oprona-

@doka He MOKHA 3aCTOCOBYBATH JJIsl aTOMY BOJIHIO. 2
51 | Po3B’s3aTu piBHSHHS [ipaka ais BUIbHOI YaCTHMHKHU Ta MOSICHUTH, 1€ B 2
piBHsHHI [lipaka «Ipux0oBaHe» NOHATTS PO NO3ITPOH
52 | CamocriitHO 3poOUTH Tepexia A0 HamiBKJIacuyHOro piBHsHHS [laymi 3
TOYHICTIO IO JIHIHHOTO HAaOJIMKEHHS Ta BUBECTU CIIIHOBHUII MarHiTHUH 2
MOMEHT, ToOTO BiJ piBHsiHHS [lipaka nepeiitu 1o piBHAHHs [layii.
Pazom 98

6. InauBinyanbHi 3aB1aHHS
JIBa 1HAMBINYaJbHUX PO3PAaXyHKOBO-Tpa(iuHUX 3aBIAHHA: MO OJAHOMY IHIUBIAYaJbHOMY
PO3paxyHKOBO-TpadiYHOMY 3aBIaHHI B 6-My Ta B 7-My cemecTpi. [HIUBiqyanbHI 3aBIaHHS
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BUKOHYIOTBCSI TIiJl Yac CaMOCTIHHOI poOOTH MO BIAMOBIZHMUM TeMaM. 3amporOHOBaHI
IHIUBIIyaJIbHI pO3paxyHKOBO-TpadivHi 3aBAaHHSI MOKHA 3HANUTH 32 TAKMMH TIOCHIIAHHIMHU:

3 Kypc:

http://kaf-theor-
phys.univer.kharkov.ua/Robochi%20programy/zachet_guant_mech_ukr.pdf

4 kypc:

http://kaf-theor-phys.univer.kharkov.ua/Robochi%20programy/ind_zavd_gm_ukr.pdf

7. MeToau KOHTPOJII0
Pimenns 3aa4 Ha IPaKTUYHUX 3aHATTSX, ONUTYBaHH, KOHTPOJIbHI pOOOTH 32 OCHOBHUMH
po3nizaMu, mepeBipka AOMAIHIX 3aBJaHb, 3aJliK 32 pe3yJbTaTaMd IMOTOYHOI'O KOHTPOIIO Ta
3/1a4a iHIUBIIyaIbHUX PO3paxyHKOBO-TpadiyHUX 3aBaHb, EK3aMEH.
8. Cxema HapaxyBaHH# 0aJiiB

3anix (6-cemectp)

[ToTouyHMiT KOHTPOJIb, CAMOCTIHA POOOTa, KOHTPOJIbHA POOOTA, 1HANBIIyalbHI
3aBJIaHHS

KoHnTtposbha pobora, : Cyma

. . [npuBinyansHe
Pozmin 1 | Pozmin 2 nepeadaveHa Pazom
3aBJIaHHs
HaBYAJILHUM TIJIAHOM
[anuBinyansHe
T1-T7 T8-T20 (2 KOHTpOJIBHI pOOOTH) PO3paxyHKOBO-
rpadivyHe 3aBIaHHs
20 20 20 + 20 20 100 100

Jlnst 3apaxyBaHHS po3/iy TpeOa BUKOHATH KOHTPOJIbHY poOOTY, OMAIIIHI 3aBIaHHS Ta
HaOpatn B cymi He MeHme 15 OGamiB, ans 3apaxyBaHHsS 1HIUBIAYaJbHOTO PO3PaxyHKOBO-
rpadiunoro 3aBaanHs Tpeba HaOpaTu He MeHIe 10 6aniB. J{ns oTpuManHs 3aliky Tpeba HabpaTu
B cyMi He MeH1Ie 50 6ariB.

Ex3zamen (7-cemectp)

[ToTouHuMiT KOHTPOJIb, CAMOCTIHA POOOTAa, IHAUBIAYaTbHI 3aBIAHHS
KonTponbaa [nnuBinyanbHe
Pozz:in P034nin P035nin neggfggjéﬁa 3aBJaHHA Pason Ex3amen | Cyma
HaBYaAJILHUM
IJIAHOM
T21- T26- T42- (2 xOHTpOJIBHI [nnuBinyanbHe
T25 T41 T52 poboTH) PO3paxyHKOBO-
rpadiuHe
3aBIaHHs
10 10 10 10 + 10=20 10 60 40 100

s 3apaxyBanHs po3fauniB 3-4 Tpeba HammcaTd KOHTPOJIBHY pOOOTY Ta BHKOHATHU
JIOMAIITH1 3aBJIaHHA 1 Ha0paTu y miacymMKky He meHIne 10 6amnis. Jlyis 3apaxyBaHHs po3auty S Tpeda
BHUKOHATH Ta 3aXUCTUTH 1HAMUBIAyallbHEe PO3PaXyHKOBE 3aBJaHHS, BUKOHATH JOMAIITHI 3aBJaHHS 1
Habpatu y miacyMKy He meHire 10 6amis.

Jlist jomycky 70 MiJICYMKOBOTO CEMECTPOBOTO KOHTPOIIIO CTYJAEHT MOBHUHEH 3a 3 PO3IiUTH
Habpatu y miacyMKy He meHire 30 6amiB.


http://kaf-theor-phys.univer.kharkov.ua/Robochi%20programy/zachet_quant_mech_ukr.pdf
http://kaf-theor-phys.univer.kharkov.ua/Robochi%20programy/zachet_quant_mech_ukr.pdf
http://kaf-theor-phys.univer.kharkov.ua/Robochi%20programy/ind_zavd_qm_ukr.pdf
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Ex3amenaniiina po0oTa CKJIAAa€ThCsl 3 YOTUPHbOX MHUTAaHb — JABOX TEOPETUYHHUX Ta JIBOX
MpaKkTUYHUX (3a7a4). MakcuMalibHa OITIHKA 3a KOXKHE 3 TUTaHb OineTy — 10 Oaumis.
Kpurepii oniHioBaHHsI THCHbMOBOI eK3aMeHALiHHOT po0oTH

VY BiINOBiJII HA TEOPETUYHE MUTAHHS CTYACHT IMOBHHEH MPOJEMOHCTPYBATH 3HAHHS TEOPii
HaBUaibHO! aucuMIUTiHM «KBaHTOBa MexaHiKa» Ta 11 MOHATIHHO-KATEropiajJbHOTO amapary,
TEPMIHOJIOT11, TOHSATH 1 MPUHIIMIIIB TPEIMETHOI 00IaCTi AUCHUILTIHY.

MakcumanbHi 0aii BUCTABISIOTHCS B pa3i 4iTKOi, JIOTIYHOI, MOCIIJOBHOI BIiAMOBIiII Ha
IIOCTaBJIEHE MUTaHHS, 3 BUBOJAMH OCHOBHUX (hopMyJ1, (POPMYIIFOBAaHHAM (DI3UUHUX 3aKOHIB

VY mpotieci oIiHIOBaHHS TEOPETUYHUX 3aB/IaHb €K3aMEHAIITHOTO O1IETY BPaXOBYIOTHCS:

— TIOBHOTA PO3KPHUTTS NMUTaHHA (2 6ann),

— yMiHHS 4YiTKO (OPMYITIOBATH BU3HAYEHHS (I3UYHUX TIOHATH, TEPMIHIB Ta
NOSICHIOBATH iX (2 Oann);

— 3JIaTHICTh apTryMEHTYBAaTH OTPUMaHY BiANOBiAb (2 Oanm);

— 3JaTHICTh POOWTH aHAJITHYHI MIPKYBaHHs, TOPIBHSAHHA, (OpMYIIFOBaHHS
BHUCHOBKIB (2 0anm);

— JIOTiYHA MOCIIIOBHICTh BUKJIAICHHS MaTepialy y BiAOBiAl Ha 3aBaaHHs (2 Oann).

Pimenns 3amad moBuHHI OyTH OOIpYHTOBaHMMH, 3 MOCHJIAHHSM Ha BIANOBiAHI (Pi3WYHI
3aKOHU Ta PIBHSHHS, SKI 3aCTOCOBYIOTHCS IPH DIlIEHHI, 3 MOCIIJOBHUMH PO3PaxyHKaMH BCIX
OCHOBHMX (POpPMYJI, JOBEJJCHUM JI0 KIHLIEBOTO PE3yJIbTATy 3 YITKOIO BIJAIMOBII/I0 HA IOCTABJICHE
NUTaHHS. 3a pilIeHHs 3a/1a4i (MPaKTUYHOTO 3aB/JIaHHs) HAPaXOBYIOTHCS TaKi Oajm:

1. 3aBpanHs po3B’si3aHO Ha OLiHKY 10 6ajiB y BUMAAKY, KOJH CTYIEHT OTPUMAB IIPABHIIbHY

BIIMIOBI/Ib 1 MPOAEMOHCTPYBAB METO/ 1 cOci0 ii oTpruMaHHSI.

2. 3aBmaHHs PO3B’SA3aHO HA OIHKY 8-9 OaliB, KOJIHM CTYIEHT HE OTPUMaB IPABHIbHY
BiJIMIOBi/Ib, aJI€ MPOJIEMOHCTPYBAB BipHUIA METOJI 1 CIOCIO 11 OTpUMAaHHS.

3. 3aBmaHHS pPO3B’SA3aHO YACTKOBO Ha OILIHKY 5-7 0aiiB, KOJM CTYyIEHT HE OTpUMaB
NpaBUIbHY BIJAIMOBi/Ib, ajleé YAaCTKOBO PO3B’sI3aB 3a/ady Ta OTPUMAB JIEsSKI MPOMIKHI
pe3ysbTaTu.

4. 3aBnaHHs po3B’si3aHO Ha OILIHKY 0-4 OaiiB, KOJIM CTYIEHT HE OTpPUMaB IPaBHIbHY
BIJIMIOBI/Ib, IPUUOMY METO/I 1 CIIOCI0 pO3B’sI3aHHs 3aB/IaHHs OyJIM HE BIpHUMU.
Ex3ameH 31aHuii, IKII0 CyMapHa OLiHKA 32 MHUCbMOBY eK3aMeHalliliHy po0oTy He
menue 20 6axaiB, a cymapHuii nizcymxkoBuii 0a; He mene 50 oaJis.

IIxaja omiHlOBaHHSA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HallIOHAJIBHOIO MIKAJIO0
HaBHalbHOL  AVIIBHOCTL | 1y qyorupupiBHEBOi IS IBOPiBHEBOI
HPOTATOM CEMECTPY [IKAJIY OLHIOBAHHS | IIKAaJIU OLIHIOBAHHS
90 — 100 BIIMIHHO
70-89 noope
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUIBHO HE 3apaxOBaHO

9. PexomenaoBaHa Jiitepatypa
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OcHoBHa JiTeparypa
1. Jlesuu B.I'., Bnoun 0.A., Mammun B.A. Kypc teopernueckoit puzuku. T. 2. - M.:
duzmarrus, 1971. - 936 c.

2. Jlanpay JIJ., Jlupmun E.M. KBanroBast mexanuka.-M.: Hayka, 1989.-768 c.
3. Emrorun I1.B., KpuBuenkor B.JI. KBantoBas mexanuka. - M.: Hayka, 1976. — 336¢.
4. J.-L. Basdevant, J. Dalibard. Quantum Mechanics. — Springer-Verlag, Berlin, 2002. —

512 p.

5. Tamuxwit E.M., Kapnakos b.M., Koran B.W. 3agaun no kBaHTOBOI MEXaHHUKE. -
M.:Hayka, 1981. — 648c.

6. I'peuxo JLI., CyrakoB B.W., TomaceBuu O.D., demnopuenko A.M. COOpHUK 3a1ad 1O
TeopeTrueckol pusuke. — M.:Bricmas mkoma, 1984. —319c.

JlonomizkHa Jiiteparypa

1. JassimoB A.C. KBanToBas mexanuka. - M.: Hayka, 1973. - 704 c.

2. Meccus A. KBantoBas mexanuka. B 2-x 1. — M.: Hayka, 1979. —T.1.-478c, T.2. — 583c.

3. bere I'. KBanToBas mexanuka. - M.: Mup, 1965. - 333 c.

4, Oeiinman P., Xu66c A. KBanToBas MéXaHMKA U MHTETPAJIBI I10 TPASKTOPHAM. - M.: Mup,
1968. - 382 c.

5. Baxkapuyk 1.O. KBantoa mexanika: [ligpyunuk. — JIeBiB: JIY im. I. @panka, 1998. —
616¢.

6. YupsHoB B.B. 3amaun mo KBaHTOBON MEXaHMKE M KBAHTOBOW CTAaTHUCTHUKE. - XapbKOB:
Buma mxoia, 1980. - 216 c.

7. YnpsHoB B.B. MeToasl KBaHTOBOW KMHETUKH. - XapbKoB: Buia mkoina, 1987. - 144 c.

8. Tonpaman N.U., Kpusuenkor B./]. COopHUK 33134 110 KBAHTOBOM MeXaHUKE. — M.
['0c.M31-BO TEXHUKO-TEOPETUUYECKOM IuTepatypsl, 1957. —275¢.

9. ®morre 3. 3amaun IO KBaHTOBOW MexaHuke. B 2-x 1.- M.: Mup, 1974. — T. 1. - 341c.,
T. .2.-315c.

10. ITocnnanns Ha ingopmauiiini pecypcu B InTepHeri, Bixeo-iexuii, iHie
MeTOAuYHE 3a0e31eYeHHs
1. YuboBi marepiasii Ha caiiTi Kapenpu TEOPETUYHOI (HI3UKU

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students ref ukr.html

2. Bigeonexiii Ta BigkpuTi ocBiTHI MaTepiamu MDTI

http://lectoriy.mipt.ru/course/viewall/

3. Kypc nexuiit 3 kBaHTOBO1 MexaHiku (aHTiiicbkor0 MoBOK0) mpod. [x.binui, Oxchopaceruit
YHIBEPCUTET:

http://rss.oucs.ox.ac.uk/oxitems/generatersstwo2.php?channel name=mpls/quantum mechanics-

video a6o http://mediapub.it.ox.ac.uk/feeds/129115/video.xml (O6igBa moOCHIAHHS BiAKpUBa€E

Internet Explorer)
4. Bigkputi matepianu MaccauyceTchbKoro Texnonoriqnoro incturyry, CLIA (MIT USA)

http://ocw.mit.edu/courses/physics/8-04-quantum-physics-i-spring-2013/

http://ocw.mit.edu/courses/physics/8-05-quantum-physics-ii-fall-2013/



http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_study_ukr.html
http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_ref_ukr.html
http://lectoriy.mipt.ru/course/viewall/
http://rss.oucs.ox.ac.uk/oxitems/generatersstwo2.php?channel_name=mpls/quantum_mechanics-video
http://rss.oucs.ox.ac.uk/oxitems/generatersstwo2.php?channel_name=mpls/quantum_mechanics-video
http://mediapub.it.ox.ac.uk/feeds/129115/video.xml
http://ocw.mit.edu/courses/physics/8-04-quantum-physics-i-spring-2013/
http://ocw.mit.edu/courses/physics/8-05-quantum-physics-ii-fall-2013/
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http://ocw.mit.edu/courses/physics/8-06-quantum-physics-iii-spring-2005/

http://ocw.mit.edu/courses/physics/8-321-quantum-theory-i-fall-2002/

http://ocw.mit.edu/courses/physics/8-322-quantum-theory-ii-spring-2003/

5. YacTuHa, IKi CTOCYeThCs KBAHTOBOI MeXaHiKH 3 Bieokypcy npod. P.Illankapa Mensckuit
yauBepcuteT (R.Shankar, Yale University) «OcnoBu ¢izuku 1I»
http://oyc.yale.edu/physics/phys-201



http://ocw.mit.edu/courses/physics/8-06-quantum-physics-iii-spring-2005/
http://ocw.mit.edu/courses/physics/8-321-quantum-theory-i-fall-2002/
http://ocw.mit.edu/courses/physics/8-322-quantum-theory-ii-spring-2003/
http://oyc.yale.edu/physics/phys-201

