Hooamoxk 7
MiHiCTepCTBO OCBITH 1 HAYKH Y KpaiHH

XapkiBChKHI HallioHAIbHUM yHiBepcuTeT iMeHi B.H. Kapa3zina

Kadenpa reopernunoi ¢izuku imeni akagemika [.M.Jlidmmurs

“SATBEPI’)KYIO0”

IIpopekTop 3 HayKOBO-
negaroriyaoi poboru XHY
imeni B.H.Kapazina

« ” 2018 p.

Po6oua nporpama HaBYaIbHOI TUCIUILTIHA

KBaHnToBa ejekTpoauHaMika.

dOyuknii ['pina v KBaHTOBiM CTATHCTHIN Ta KiHeTHI
(Ha3Ba HABYAIHHOI AUCLUILTIHH)

P1BEHb BUIIOI OCBITH JIpyruii (Marictp)
/
rajy3b 3HaHb 10 — npupoHUYI HAYKH
(mmdp i HA3Ba)
CHeIlabHICTh 104 — ¢izuka Ta acTpoHOMIS
(mmdp i Ha3Ba)
OCBITHS ITporpama OCBITHbO-HayKOBa (hi3uKa
(urudp i Ha3Ba)
crerianizaris
(umdp i Ha3Ba)
BU/JI TUCLUIUTIHU 000B's13K0Ba
(060B’s3K0Ba / 32 BHOOPOM)
dakyapTeT b13uYHUI

2018/2019 naBuanbHUit pik



[Iporpamy pekOMeHI0BaHO 0 3aTBEPKeHHS BueHO0 panoro (hizudHoro GpakynbTeTy

“21 06 2018 poxky, nmpotokon Ne 7

Po3po6nuku nporpamu: Kpise s BanentunoBuy, 1okrop ¢i3.-mMat. Hayk, nmpodecop kadenpu
teopeTnuHoi ¢i3uku imeHi akagemika .M. Jlibmmns; Pamba I'eopriii [mmiu, kang. ¢i3.-mart.

HayK, JOIICHT, B. 0. 3aBilyBaya kadenpu TeopeTndHoi ¢i3uku iMeHi akagemika [.M. Jlidmmis.

[Tporokon Big “ 15 06 2018 poky Ne 7

3aBigyBay Kadenpu  TeopeTH4Hoi (i3uku imMeHi akageMika [.M.Jlidpumis

PamiGa I'.1.

(migmuc) (mpi3BuILE Ta iHIIiANN)

[TporpaMmy norokeHo METOANYHOIO KOMICIEIO
dbizumuHOro haKyIbTETY
Ha3Ba (aKyabTETy, JJIs 3100yBaviB BUIIIOT OCBITH SKOT'O BHKJIAA€THCSI HABYAIbHA JUCIUILTIHA

[Tporokon Big “ 19 06 2018 poky Ne 6

T'onoBa MeToaqn4HOI KOMicii dbi3nyHOrO QaKyIbTeTy

MakapoBcbkuii M.O.
(mizmmc) (mpi3BHIIe Ta iHiIiamm)




[Iporpama HaBuanbHOi nucuuiUiind “KBaHTOBa ejekTpoanHaMika. @®yukuii I'pina y
KBAHTOBIii _cTATHCTHI _Ta KiHeTHHi~ CKJIaJieHa BiJNOBIAHO JO OCBITHBO-IPOQECIHHOT
(OCBITHBO-HAYKOBOi) TPOrpamMH MiATOTOBKH JIPYroro PiBHIO BUIIOI OCBITH — MaricTp

cneniagbHOCTI (Hanpsamy) — 104 — «di3zuka Ta acTpoHOMIs»

OCBITHBO-HAyKOBa IIporpama - (izuka

1. Onuc HaBYAJILHOI AUCHUILIIHA

1.1. Mera BuKIaJaHHs HABYAIbHOI JUCLMILTIHU

MeTor0 BMKJIaZaHHS HaBYaJbHOI IUcUMIUIIHM «KBaHTOBA ejeKTpoarHaMika. PyHKINI
I'piHa v KBAHTOBIH CTATUCTHUII Ta KIHETHUIN) €:
1. dopmyBaHHS ySBICHHS CTYACHTIB TIPO KBAHTOBY €IICKTPOAMHAMIKy, TOOTO PO
PENATHUBICTEKY KBAaHTOBY TEOPIIO EJIEKTPOMArHITHOI B3aEMOJii, MOOyJOBa MOCIIJOBHOI
PESITUBICTBKOT  KBAHTOBOI  TEOpii  €JIEKTPOMArHiTHOI B3a€MOJii, TMOJaiblla po3poOKa
PENATHBICTCHKOI  Teopii B3aeMoJii KBAHTOBAHMUX EJIEKTPOMArHiTHOTO Ta EJIEKTPOHHO-
MO3UTPOHHOTO TIOJIB Ta PO3pOOKa aaeKBaTHUX METOJIB BHUPIIICHHS MPAaKTHUYHUX KBAaHTOBO-
CJICKTPOIMHAMIYHUX 3a]1a4.
2. JleMOHCTpallis CTyJI€HTaM BUKOPHCTAHHS METOJIIB KBAaHTOBOi TeOpii MOJs y KBaHTOBIi
CTaTUCTHII 1 KIHETHIIl 3 METOI PO3PaxXyHKIB TEPMOJWHAMIUYHUX BEIMYMH Ta KIHETHYHHUX
KoeillieHTIB KOHJECHCOBAHUX CHCTEeM, MOOYJ0Ba Ha 3aHATTAX 31 CTyJEHTaMU Teop(i3HUYHOTO
dbopManiaMy, SIKHA BHKOPHUCTOBYETHCS 3apa3 TEOPETUKAMH 3 METOI PO3PaXyHKIB €JICKTPOHHOI
PIAMHU y IPOBITHUKAX.

1.2. OcHOBHI 3aBAaHHs BUBYEHHS AucuUILIiHM «KBaHTOBa enexTpoanHamika. DyHKIil
['piHa y KBaHTOBIi# CTATHCTHUII Ta KIHETHII» € HABYUTHU CTYJICHTIB:
— OCHOBaM pEJIATUBICTCHKOI KBAHTOBOI MEXaHIKHY;
— OCHOBaM MaTeMaTU4HOI Teopii CKIHYEHHO BUMIPHUX INpe/icTaBieHb rpynu JlopeHua;
— OCHOBaM pEJIATUBICTCHKOI TeOpii KBAaHTOBAaHMX EJEKTPOMArHITHOTO Ta EJIEKTPOHHO-
MO3UTPOHHOTO TTOJTIB;
— KOPHCTYIOUUCh HABYAIBHOIO Ta JIOBIIKOBOIO JIITEPATypOr0, OOMpPATH aJeKBaTHI METOH
BUPILICHHS MPAKTUYHUX KBAHTOBO-EJIEKTPOIUHAMIYHUX 33/1a4;
— BUKOPUCTOBYBAaTH (opmaii3M KBaHTOBUX (pyHKLIN ['piHa Ta QyHKIIOHAIBHI METOIU Y
KBAHTOBIH CTaTUCTHILI
— PO3paxyHKy TEpMOJUHAMIUYHUX BEJIUYHH €IEKTPOHHOI PIAMHY Y TPOBITHUKAX;
— BUKOPHCTaHHIO MeToja (yHKUINH ['piHa A8 po3paxyHKy KIHETHYHHMX KOe(illl€HTIB
€JIGKTPOHHUX MPOBIIHUKIB Y MAarHiTHOMY I10JI1 Ta 0€3 HbOI'O;
— NPUIUISTH Y MPOLIEC] pO3PAXYHKIB HAJIE)KHY YBary €JIeKTPOH-IOMIIIKOBOMY PO3CISIHHIO,
K€ € CYTTE€BUM IIPU HU3bKUX TeMIIepaTypax;
— TIOPSAJT 3 TOTEHIIAJIBHUM PO3CISTHHSAM €JIEKTPOHIB 130IbOBAHUMHU JOMIIIKOBUMHU aTOMaMU
BPaxOBYBaTH PE30HAHCHE PO3CISTHHSI.

1.3. KinmbKicTh KpeauTiB — 6.
1.4. 3aranpHa kinbKicTh roguH — 180.

1.5. XapakTepucTrika HaBYAIbHOI AUCIUILTIHU
HopmaTtusHa
Jlenna popma HaBuaHHS
Pik miarotoBku
2-i
Cemectp
1-i




Jlexmii
24 ron.
[IpakTruHi, cCeMiHAPCHKi 3aHSITTS
He nepenbaueHi HaBYaIbHUM TUIAHOM
JlaGopaTopHi 3aHATTS
72 rop.
CamocriitHa po6ora
84 ron. (B Tomy umcii 10 roa. Ha BUKOHaAHHS KYpcOBOi poOOTH)
KypcoBa pobora
10 roz. (B paMKax camOCTiiHOT poOOTH)

®opma KOHTPOITIO — €K3aMeH

1.6. 3amiaHoBaHi1 pe3ysIbTaTH HaBYaHHS

3rifHO 3 BHMOTaMH OCBITHBO-HAyKOBOi (OCBITHBO-TIpO(eciiiHOi) mporpamMu CTYICHTH
HOBMHHI IOCSTTH TaKUX PE3yJIbTaTiB HAaBUAHHS:

3rifHO 3 BUMOTraMH OCBITHBO-TIpO(eciiiHOi (OCBITHBO-HAYKOBOi) MPOTpaMu CTYACHTH
HOBMHHI IOCSTTH TaKUX PE3yJIbTaTiB HAaBUAHHS:

3HaTH SKICHI, HAaONIKEHI Ta TOYHI METOAM JOCIHIPKCHHS PIZHOMAHITHHX TpoOiieM
KBAaHTOBOI €JICKTPOANHAMIKH.

Byrtu 3maTHEM 32 TOTIOMOTOI0O METOIB KBAaHTOBOi €IEKTPOJUHAMIKH JOCITIJKYBAaTH Ta
BUPIIIYBaTH KOHKPETHI 3aJadi, BUHUKAIOYl y MPAaKTUYHIN JiSUIBHOCTI, 3 METOI0 PO3B’SI3yBaHHS
TUNOBUX (DI3MUHMX 3a7a4, BOJIOAITH MOHATITHUM arapaToM KBAaHTOBOI €IEKTPOIMHAMIKH.

3HaTH METOAM CY4YacHOI KBAHTOBOi CTATUCTUKM 1 KIHETMKU 1 BMITH 3aCTOCOBYBaTH
HaJle)KHUM YnHOM (yHKIT ['pina 1 pyHKIiOHATBHI METOH.

bytu 31aTHMUM BIIBHO BOJOJITHM METOJaMM Teopii HEPIBHOBAXHMX CHUCTEM Ta
KOPUCTYBAaTHCh HUMH IIPH PO3paXyHKaX KIHETHYHHUX KOE(Dilli€HTIB €JIEKTPOHIB y MPOBITHUKAX.

2. TeMaTHYHMH IUIaH HABYAJILHOI JUCIHMILIIHA

Po3ain 1. OcHOBY KBaHTOBOI eJIEKTPOAUHAMIKH
Tema 1. Betyn 10 KBaHTOBOI e1eKTPOAMHAMIKH
KEJl — mnaiibinipll ycmilmHa Teopis, KOJM-HEOyAb CTBOpEHA JIOJACTBOM. BuMiproBaHHs
aHOMAJILHOTO MarHITHOTO MOMEHTY ejekTpoHa (( —2 eKCIepHMMEHTH, Y3TOKEHHs Teopii 3

eKcriepuMeHToM 3 TounicTio 10712, BumiproBanns § — 2 171 MIOOHA — HOBi 4aCTHHKH?)

Iepmmii eran noGynosn KEJI: Jlipak (1927). ®ok, Mopman => mnosBa po36ixHOCTEH Yy
pO3paxyHKax paanonpaBok. Jpyruii eram: Teopis NepeHOPMYBaHb, IHTEIPAIH 32 TPAEKTOPISIMH,
¢eitnmaniBcpki  giarpamu — @elinman, IIBinrep, Tomonara. IlpoOnema «HymIb-3apsiar.
Kani6pyBanbna inBapianTHicTh. [long Slara—Mimica 1 acumnrotuyHa cBobona. CraHgapTHa
MOJIEITb €JIEKTPOCIA0KUX B3aeMoiil. Teopii Benukoro o0’ eHaHH 1 PO3Maj MPOTOHA.

Tema 2. KBaHTyBaHHSI CKAJISIPHOTO 1OJIA

Pipusinast  Kneitna—I opnona—®oxka. PensrtuBictchkuit cnektp. I[Ipobrmema po3B’s3kiB 3
BIl'éEMHUMHU eHeprisiMu. BropuHHe KkBaHTyBaHHsS. AHTHYAacTUHKU. Onepatopu HapOKEHHS 1
3HuIeHHs. OnepaTop eHeprii (raMiIbTOHIaH) 1 oTiepaTop 3apsay.

Tema 3. Eneprisi Bakyyma

A -unen y piBusuui ElfHinTeilina s rpasitamiiiHoro nons. Po36GikHICTH eHeprii Bakyyma
CKaIIpHOTo TMoJs (eHeprii HylbOBUX KoJmBaHb). Touna cymepcumerpis <> A =0. Edexr
Kasumupa. Po3paxynok eneprii i cunu Kasummpa mis ckansgpHoro nonst B D=1. ®@opmyna
nizicymMoByBaHHSA psliiB Abens—IInana. Meron y3aransneHoi § -¢ynkuii (I'okiHr).]



Tema 4. IctuHHO HelTpaabHi YacTUHKH. Tonosioriunnii 3apsn

Edexr Kazumupa ms ckamsipHuX MoJiB 31 cCKpyueHuMH (twisted) rpannaaumMu ymoBamu. Edekr
AaponoBa—boma st mienextpukiB i edekr Kaszumumpa. PospaxyHok crpymy Jlxo3zedcona
noBroro SNS KOHTaKkTy METOJOM Yy3arajbHeHol ¢ -QyHkuii. Ilepexin Bij BIAIITOBXYBaHHS /0

npuTsAranss B cuii Kasumupa 3a Tornosioriaaoro ¢aszoro.

Po3nin 2. PeasituBicrecbke piBHAHHA [lipaka
Tewma 5. PiBusinus Jipaka
«Busenenns» piBHsaHHA [lipaka B mpenacrasieHHi Jlipaka uist ¥ -matpuilb. KoBapiantHa gopma

piBusanna [lipaka. Anrebpa p -marpuub. Marpuns ¥, . Po3s’a30k BinbHOro piBHsAHHA [lipaxa.

AnTHuacTHHKH. BiakputTs nosutpona Anaepconom y 1932 p. Cripanbaicts. PiBHsnHs [ipaka
B D=11D=2.

Tema 6. IleperBopennst Foldy—\Wouthuysen

OmnepaTtop KOOpIMHATH B PEIATHBICTCHKIA MexaHimi. Omneparop KOOpAMHATH B MpEACTaBICHHI
Hipaka i1 B npeacrasnenHi FW. Oneparop cmina i op6iTansHOr0O MOMEHTY B IpeacTaBieHHl FW.
«Apmwxanusy» enexrpona (Zitterbevegung).

Tewma 7. PiBusinHs Jlipaka B 30BHIIIHbOMY €J1eKTPOMATrHITHOMY MOJTi

KBanpar raminsToniana Jlipaka B 30BHIIIHbOMY 1outi. HepenarupicTcbka rpaHuIls: AiaMarHiTHi 1
napamarHitHi (mayniBeski) Baeckn. 1/ C -posknan. Crin-opGiTansHa B3aeMosis. «JIprkaHHS»
€JIEKTPOHA => JapBiHIBCHKI JIO/IaHKH.

Tema 8. ITapagoxc Kieiina

TyHenroBaHHS B HEPENATUBICTCHKIM 1 PENATUBICTCHKIN KBaHTOBIM MexaHilil. 30epeskeHHs
CHIpaJBHOCTI 1 BIICYTHICT BIJOUTTS PEISATUBICTCHKOTO €IEKTPOHA Bl MOTEHIIAIbHOTO Oap’epa
B D=I1. PensaTuBICTCHKHUI CHEKTp €JEKTPOHIB y TpadeHi 1 OJHOCTIHHMX BYIJICLIEBUX
HaHOTpYyOKax. XipajabHe TYHEITIOBAaHHS B METAJIIUHUX BYIJICLIEBUX HAHOTPYOKax.

Po3aia 3. KBanTyBaHHs Ta B3a€MO/isl MOJIiB
Tema 9. KBantyBanHus noas /lipaka
['yctuna narpankiany (epMiIOHHOTO TOJIS 31 CIIIHOM Y2, TEH30p €HEprii-IMIyJibca, ONepaTopu
HApOJDKEHHS 1 3HUIICHHS, (epMi-CTaTUCTHUKA, PIBHAHHS Beiins, maca HeWTpHHO 1 HEWTpHUHHI
ocumisnii. Egext Kazumupa st pepmioHis.

Tema 10. BinbHe ejiekTpoMaruiTHe noJie. ®oToH

BropuHHe KBaHTyBaHHS €JIEKTpPOMAarHiTHoro mnoiiss. Orneparopd KOOPAMHATH 1 IMIYJIbCY
enekTpomarHitHoro mnons. @oronu. Ilpoctip @Poka. MomeHT 1 mnapHicTh (oToHa.
Enextpoannamika B D=2, uepH-caliMOHIBCbKUI1 JIarpaHkiaH 1 MaCUBHI «/IBOBUMIpPH1» (DOTOHH.

Tewma 11. IMoas, mo B3aemoaioTs. KBanToBa ejiekTponnnamika B D=1.

Hemniniitne ckanspae nose. CrioHTtaHHe nopymieHHs: cumeTpii. ColiTOHM 1 TOMOJIOTIUHUI 3apsil.
Monensb sine-Gordon. Mozens Xirrca i mosiBa Macu y KajaiOpyBajabHOIo mojsi. ['onacToOyHIBChKI
MOJH 1 XIrTCOBChKI 0030HU. Monens IlIBiHTepa, KoH(baHMEHT 3apsay (KyJOHIBChbKa OJIOKama).
JlekoH(paltHMEHT y 30BHIIIHBOMY €JIEKTPUYHOMY MOJi. XBHJIA 3apsiI0BOi MIUTBHOCTI 1 XipaibHa
AHOMAJTis.

Tema 12. InTerpaJ 3a TpaekTopiaMu i peiiHMaHIBCHKI iarpamu
OyHKIIOHATBHUN 1HTETpaj y KBaHTOBIM MeXaHill i KBaHTOBIH Teopil momnd. Tounuit po3B’ 30Kk
JUIst BUTbHOTO 10J1s1. Teopis 30ypeHb 3a KOHCTAaHTOIO B3aeMO/IT 1 el HMaHIBChbKI AlarpamH.



JlabopaTopHi 3aHATTS
Huxa pooit 1. Metoa ¢pynkuiii I'pina B KBAaHTOBIH cTaTHCTHIII.

Tema 1. XpoHOJIOTIUYHUI 1 HOPMAIBHUI TO0OYTOK OnepaTopiB. 3ropTkKa.

Tema 2. ®ynkuii ['pina npu HylIbOBii TeMIepaTypi.

Tema 3. Yacosa, 3araiina i BunepepKyBaibHa GyHKIii ['piHa mpu KiHIIEBUX
TEMIIepaTypax.

Tewma 4. TemniepatypHi pynkii ['pina.

Tema 5. CnexTpanbHi npeacraBieHns ¢yskiii ['pina.

Tewma 6. CriBBigHOmEHHs MK QyHKIisIMU [ piHa.

Tema 7. @ynkuii ['pina BUTbHUX YaCTHHOK.

Tewma 8. Tepmonunamiuni GyHkiii 1 ynkmii ['pina.

Tema 9. TemnepaTypHuHii oriepaTop po3CisTHHSL.

Tewma 10. ®ynkuii ['pina B mpeacTaBieHHI B3a€MOIII.

Tema 11. Psig teopii 30ypens ans ¢ynkuii I 'pina.

Tewma 12. Teopema Bixka.

Tema 13. diarpamu @eiinmana (KOOpIUHATHE MPEACTABICHHS).

Tema 14. JliarpamHa TexHiKa B IMITyJIbCHOMY MPEICTaBICHHI.

Tema 15. CumeTpursoBaHa qiarpamMHa TexXHiKa.

Tewma 16. BnacHo-eHepreTuuHa QyHKITIS.

Tema 17. Habmuxenns Xaptpi-Doka.

Tewma 18. EdextrBHA B3aEMO/TIs.

Tewma 19. IMonspusarniiinuii oreparop.

Tema 20. HaGmmkeHHs BUTIAKOBHX (ha3.

Tema 21. [Tna3moHwM.

Tema 22. ExpanyBaHHS B €1€KTPOHHOMY rasi.

Tema 23. PiBasnHs pyxy i ¢yHKii ['pina.

Tema 24. JIBouactunkoBa pyukiis ['pina.

Tema 25. Bepumaaa (QyHKITIS.

Tema 26. 3B’430K BIIaCHO-€HEPreTUYHOI (PYHKIIIT 3 BEPIIMHHOIO (YHKIII€FO.

Tema 27. Teopist pepmi-pianau.

Huxa podit 2. Meron ¢pynkuiii I'pina B kKBaHTOBIl KiHeTHIII.

Tema 28. OnepaTop ryCTHHH CTPYMY B IPEACTABICHHI BTOPHHHOTO
KBAaHTYBaHHS.

Tema 29. Onieparop criiHOBOi HAMArHi9€HOCT1 €JICKTPOHIB.

Tema 30. I'yctuna crpymy 1 ¢pyskuis ['pina.

Tewma 31. Teopis miniiHOI peakii. @opmyna Kyoo.

Tema 32. 3’130k TeH30pa MPOBITHOCTI 1 CMIHOBOI CIIPUIHSATIUBOCTI 3
JIBOYACTUHKOBOIO (yHKIII€t0 I'piHa €IeKTPOHIB.

Tema 33. TeH30p BUCOKOYACTOTHOI MPOBIIHOCTI €IEKTPOHHOI'O Tazy.

Tema 34. BucokoyacToTHa IPOBIAHICTh Y MarHITHOMY TOJI.

Tema 35. Tenszop nieneKTpHUUHOI TPOHUKIUBOCTI.

Tema 36. 3B’130K Te€H30pa MiEIEKTPHYHOI TPOHUKINBOCTI 3 TEH30POM
npoBigHOCTI. [I0B310BXHS 1 MOnepedHa MPOBiIHICTb.

Tema 37. Y3aranpHeHa CIPUHHSTINBICTD.

Tema 38. [TpuHIMT NPUUMHHOCTI 1 JUCTIepciiini cniBBiaHOmEHHs Kpamepca-
Kponira.

Tema 39. @nykTyaliiiHo-1MCcUNIATHBHA TeOpeMa.

Tema 40. Mamy6apiBcbKa CIPUHHSTINBICTb.

Tema 41. EnekTpoHHO-I0MIIIKOBA CHCTEMa B MAarHITHOMY ITOJII.



uka podit 3. Meton Kenguina B KBaHTOBIM KiHeTHIII.

Tewma 42. HepiBHoBaXkH1 yacoBi ¢yHKIii ['piHa.

Tema 43. Kontyp Kenguma-I1IBinrepa.

Tema 44. Pipusiuas Jlalicona.

Tema 45. [liarpaMHa TexHika /I HEPIBHOBAKHUX CHUCTEM.

Tewma 46. BnacHo-eHepreTudHi (yHKIIIT HEPIBHOBOXKHUX CHCTEM.

Tewma 47. PiBusiaast KaganoBa-beiima. Kinetnune piBHsHHSA. KBaHTOBa KiHETHKA
3 TOYATKOBUMH KOPEIIAIIISIMHU.

Tema 48. Meton Kenmumia i 3minai ['paccmana.

4. CTpyKTYypa HaBYaJbHOI 1M CUMILIIHA

Ha3Bu po3aimis i Kinexicte rogua
TeM Jenna popma
VYceroro y TOMY YHCI1
1 1 (cem.) 120 020 cp
1 2 3 4 5 6 7
3 cemecTp
Po3ain 1. OCHOBH KBAaHTOBOI €JIeKTPOAMHAMIKH

Tema 1 2 6 7

Tema 2 2 6 7

Tema 3 2 6 7

Tema 4 2 6 7

Pazom 3a 8 24 28
poznuioM 1

Po3nia 2. PeasituBicTcbke piBHsiHHA Jlipaka

Tema 5 2 6 7

Tema 6 2 6 7

Tema 7 2 6 7

Tema & 2 6 7

Pazom 3a 8 24 28
po3zauiom 1

Po3nin 3. KBanTyBaHHS Ta B3a€EMOJisl MOJTiB

Tema 9 2 6 7

Tema 10 2 6 7

Tema 11 2 6 7

Tema 12 2 6 7

Pazom 3a 8 24 28
pozainom 3

YcLoro roauH 180 24 72 84

Ex3amen

5. 3aBpaHHs A9 caMoCTiliHOI po6oTH
Toscuenns w000 moeo, Wo noBUHeH 3pooumu cmyoenm nio 4ac camocmitiHoi pooomu.

1. Tlo Bcim HIKYE BKa3aHUM TeMaM 1-12 ompaIroBaTi KOHCTIEKTH JICKIIii.
2. TlpounraTu BiamoinHi naparpadu B migpyynukax [ 1-6].




Ne Buau, 3micT camocTiiiHOT po60TH KinbkicTh
3/ TOIUH
1 2 3
1 | Camocriitne po3B’si3anHs 3a1a4 Ne 1-34, gxi 3anponoHoBaHi y
aBTOPCHKOMY HaBUAJIbHOMY TIOCIOHUKY [4]. V ToMy umcii 10 roauH Ha 34

BHUKOHAHHS KypcOBOi poOOTH.

2 | Camocrtiitae po3B’si3anHs 3a1a4 Ne 1-35, sKi 3anponoHOBaHi y

: 35
aBTOPCHKOMY HaBYAJIbBHOMY MOCIOHHKY [5].
3 | Camocrtiitae po3B’si3anHs 3a1a4 Ne 1-15, sKi 3anponoHoBaHi y 15
aBTOPCHKOMY HaBYAJIbHOMY MOCIOHHKY [6].
Pa3zom 84
6. InauBinyaJjbHi 3aBIaHHSA
KypcoBa po6oTa, sika BUKOHYETbCS i1 4ac CaMOCTiIHOT poOoTH.
3anpononosani memu Kypcosux pooim
1. PiBusanHa [lipaka y 30BHIIIHbOMY IOJi Y HEPEISITHBICTCHKOMY BUIAKY.
2. Edext Kazimipa.
3. Mogens Xirrca.
7. MeToau KOHTPOJII0
[Toroune onuTyBaHHS, 3aXKCT KypCOBOI pOOOTH, MUCEMOBHIA €K3aMEH.
8. Cxema HapaxyBaHH# 0aJiB
[ToTounuit KOHTPOIIB, CAMOCTIHHA POoOOTa, IHMBIyaTbHI 3aBIaHHS
KonTposbna
pobora,
nependaveHa Ex3amen
Pozpin 1 Poznin 2 Poznainu 3 HaI]JBLIaJII)HI/IM Kypcosa Pasom Cyma
TJIaHOM (J1Bi pobora
KOHTPOJIbHI
poOoTH)
T1-T4 T5-T8 T9-T12
10 10 10 10 20 60 40 100

Jlnst 3apaxyBaHHs po3utiB 1-3 Tpeba Habpatu y mijcyMky mMakcumyM 30 6anis (10 6anis
3a KOXKEH pO3JUI) 3a pe3ylbTaTaMH MOTOYHOTO ONMUTYBaHHA. /s AOmMycKy 10 MHUCHMOBOTO
ek3aMeHy TpeOa HaOpaTu y miicyMKy He meHmie 20 6aniB. 3a ek3aMeHaliiiHy TUCbMOBY po0OOTYy
CTY/ICHT IOBUHEH HaOpaTu He MeHIe 20 6aniB Ta 3arajgoM He MeHIe 50 Garis.

Kpurepii oniHioBaHHSI NMCbMOBOI eK3aMeHaliitHOT podoTu

Ex3amenaniiiHuii OineT CKIAJaeTbCcsl 3 TPhOX TEOPETHMYHUX NHUTaHb. Ko)KHE NHUTaHHS
oumiHoeTbest B 20 OamiB. Y BIINOBII HAa TEOPETUYHI MHUTAHHSA CTYJIEHT [OBHHEH
IPOJEMOHCTPYBaTH 3HaHHS Teopii HaBUalbHOI AUCUUIUTIHM «KBaHTOBa eleKTpoJMHaMiKa.
@yukiii ['piHa y KBAaHTOBIN CTaTUCTHIII Ta KIHETHII» Ta ii MOHATIHHO-KAaTErOpialbHOTO anapary,
TEPMIHOJIOT11, MOHATH 1 MPUHLHUIIIB IPEIMETHOT 00JaCT1 AUCHIUILTIHH.

MakcumanbHi Oany BHCTABISIIOTHCS B pasi YiTKOi, JIOT1YHOI, MOCTIOBHOI BIAMOBIAI HA
MOCTaBJIEHE MUTAHHS, 3 BUBOJAAMH OCHOBHUX (opMyJl, POPMYITIOBAHHAM (PI3UYHUX 3aKOHIB
VY nporeci OLiHIOBaHHS TEOPETUYHUX 3aBJaHb €K3aMEHAI[IHHOT0 O171eTy BpaXOBYIOThCS:
— TIOBHOTA PO3KPUTTS NUTaHHS (4 Oann);
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— YMiHHS 4YiTKO (OpPMYITIOBAaTH BU3HAUYEHHS (I3UUHUX TIOHATH, TEPMIiHIB Ta
MOSICHIOBATH 1X (4 6ann);

— 3JaTHICTh apryMEHTYBAaTHU OTPUMAaHYy BiMOBiAb (4 Oanm);

— 3JaTHICTh POOHWTH AaHANITHYHI MIpKyBaHHS, TOPIBHSAHHA, (OPMYIIOBAHHS
BHCHOBKIB (4 Oann);

— JIOTiYHA MOCJIIIOBHICTh BUKJIAJCHHS MaTepiany y BiANOBiAI Ha 3aBnaHHs (4 6ann).

BinnoBine Mae OyTH OOIpyHTOBaHOO, 3 MOCWJIAHHSM Ha BIAMOBIAHI (Pi3MUHI 3aKOHH Ta

PIBHSHHS, 3 TIOCIIIOBHUMHU PO3PaxyHKaMH BCiX OCHOBHHUX (DOpMyJI, TOBEICHUMHU A0 KiHIIEBOTO

pe3yNbTaTy 3 YiTKOK BiAMOBII0 Ha MOCTaBIICHE MUTAHHS. 3a PINICHHS 3a7adi (MPaKTUIHOTO
3aBJaHHS) HAPAXOBYIOTHCS TakKi Oaju:

1.

[ToBHa Ta MOCIITOBHO OOTpYHTOBAHA BIAMOBIAL OTpUMYE OLIHKY 20 OaniB y BUMNAJAKY,
KOJIM CTYACHT OTPUMAaB IPaBUIbHY BIJIOBIJIb 1 IPOJEMOHCTPYBAB METOJ 1 CIOCiO ii
OTPUMAHHSI.

Orinka 12-19 GaniB BUCTABISIETBCS 32 BiIOBi/Ib, B SIKI € HECYTTEBI MOXUOKHU B JIOTIIII
BUKIIANY,

BignoBine Ha mHMTaHHSA OTpUMYyE OWIHKY 7-11 OamiB, KOMM CTYyJEHT HE OTPHMaB
MPAaBWJIBHY BIAMOBIIH 00 HAMKMCAB TIILKU KiHIEBY (hopMyITy Oe3 MOsSICHEHb Ta BUBOJLY.
BinnoBiaer Ha muTaHHsS OTpuMye omiHky 0-10 OamiB, KOJIM CTYyIEHT HE OTPUMAaB
MPaBUJIbHY BIJMOBiAb, MPUUYOMY METOJ 1 croci® po3B’s3aHHS 3aBAaHHA Oynu He

BIpHUMH.

Ex3aMeH BBajKa€TbCsl YCHIIIHO 3AaHWH, SIKIIO CyMapHa ON[iHKAa 32 NMUCbMOBY
ek3aMeHaliiiHy po0ory He Menme 30 0aniB, a cyMapHuH miAcymMKoBHH 0ajn He
Menue S50 6ais.

Cyma OamiB 3a Bci Buaw | O1iHKa 3a HaI[lOHAJIBHOIO LIKAJIO0
HaBYaJIbHOL  AVLIBHOCTL | 5y yoTupupisueBoi JUTSL TBOPiBHEBOL
IIPOTATOM CEMECTPY IIKQJTM OIIIHIOBAHHS | IIKAJIH OI[IHIOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUILHO HE 3apaxOBaHO

9. PekomengoBaHna Jiteparypa
OcHoBHa JiTeparypa

B.b. bepectrenxuit, E.M. JIugpmmu, JI.II. [Turtaesckuii «KBaHTOBas 3I€KTPOJUHAMHUKAY,
Mocksa «Hayka», 1980.

H.H. boromto6os, [I.B. [llupko «BBenenue B Teoprio KBaHTOBAaHHBIX MMOJICH», MoCKBa
«Hayxka», 1976.
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. JLI. Jlanmay, E.M. Jlupmmn: Kpatkmit kypc Teopermueckoit ¢u3uku «KBaHTOBas
MexaHukay, Mocksa «Haykay, 1972.

. AM. Epmonaes, ['.HM. Pamba «JIekuun 1o KBAaHTOBOW CTAaTUCTUKE M KHHETHKE. 5.
Oyukuun I'puHa B KBaHTOBOM cratuctukey», XapbkoB «M3n-so XHY wumenun
B.H. Kapa3zuna», 2009.

. A.M. Epmonaes, I'.11. Pamb6a «Jleknuu o KBAaHTOBOM CTaTHCTHKE U KUHETUKE. 6. MeToj
¢ynkumit I'puna B Qusmueckoil KuHeTuke», XappkoB «M3a-Bo XHY wumenn
B.H. Kapaszuna», 2010.

. A.M. Epmonaes, I'.11. Pamb6a «Jlekuuu o KBAaHTOBOM CTaTHCTHKE U KUHETUKE. 7. MeToz

Kennpima B kBaHTOBOM KuHeTuke», XapbkoB «M3n-so XHY mmenu B.H. Kapasunay,
2012.

JonomixkHa Jiiteparypa

10. Ilocnaanus Ha iHdopmaniiini pecypcu B InTepHeTi, Bizeo-j1ekmii, inme
MeETOANYHE 3a0e3eYeHH

1. VYuboBi marepiaiu Ha caiiTi Kageapu 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
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http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_ref_ukr.html

