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[Iporpama HaBuanbHOi aucrumuiinu “‘KBaHToBa ejekTpoaumHamika. @yukunii I'pina y
KBAHTOBIiil _CTaTHCTHIII _Ta KiHeTHII” CKJIaJeHa BIAMOBIIHO JO OCBITHBO-TIpOdeciitHOl
(OCBITHBO-HAYKOBO1) MPOrPaMH IMiJArOTOBKU APYrOro PiBHIO BUIIOI OCBITH — MaricTp

crienianbHOCTI (Hanpsamy) — 104 — «dizuka Ta acTpoHOMIs

OCBITHBO-HAyKOBA Mporpama - (izuka

1. Onuc HaBYAJIBHOI JUCHUILTIHHA

1.1. Mera BuKIagaHHs HaBYAJIbHOI JUCIUAILIIHA

Meroro BHKIAmaHHA HaBuaibHOI aucuuInnind «KBaHToBa enexkrpoamHamika. Dyl
['piHa y KBaHTOBI{ CTATUCTHUIII Ta KIHETUIII) €!
1. @opmyBaHHA YSBJICHHS CTYICHTIB TMpPO KBAHTOBY EJIEKTPOJMHAMIKY, TOOTO TIpO
PESITUBICTBKY KBAaHTOBY TEOpPil0 E€JIEKTPOMArHiTHOi B3aeMoxii, moOyaoBa IOCTiAOBHOL
PEIATUBICTBKOI KBAaHTOBOI TeOpii €JIEKTPOMArHiTHOI B3aeMOii, MoJanbla po3podka
pEeNATUBICTChKOI  Teopii B3a€EMOJIi KBAaHTOBAHUX EIIEKTPOMATHITHOTO Ta EJIEKTPOHHO-
MO3UTPOHHOIO TOJNIB Ta PO3POOKa aJCKBATHUX METOJIB BUPIIMICHHS MPAKTHYHUX KBAHTOBO-
eJIeKTPOAMHAMIYHUX 3a]1a4.
2. JleMOHCTpalisi CTyl€HTaM BHKOPHCTAaHHS METOJIB KBAaHTOBOI Teopii MOJs Yy KBaHTOBI
CTAaTHCTULl 1 KIHETHI 3 METOI PO3PaxXyHKIB TEPMOJUHAMIYHMX BEJIMYMH Ta KIHETUYHHX
KOoe(illieHTIB KOHJCHCOBAaHUX CHCTEM, MOOyJ0Ba Ha 3aHATTAX 31 CTYICHTaMHU TEOP(I3UIHOTO
dbopMmanizMy, SIKHH BHKOPUCTOBYETHCS 3apa3 TEOPETUKAMH 3 METOI PO3PaXyHKIB €JIEKTPOHHOI
PiAMHU Y IPOBITHUKAX.

1.2. OcHoOBHI 3aBIaHHA BUBYCHHs AuCUUILTIHE «KBaHTOBa enexrpoanHamika. DyHKIil
['piHa y KBaHTOBI{ CTATHCTHUIII Ta KIHETHUI[» € HABYUTU CTYJCHTIB:
— OCHOBaM pEJIAITUBICTCHKOI KBAHTOBOI MEXaHIKH;
— OCHOBaM MaTeMaTU4HOI Teopii CKIHYEHHO BUMIPHHMX Mpe/cTaBieHb rpynu JlopeHua;
— OCHOBAaM pEJSITUBICTCHKOI TEOpii KBAaHTOBAHMX EJIEKTPOMArHiTHOTO Ta €JIEKTPOHHO-
HO3UTPOHHOT'O TOJIB;
— KOPHCTYIOUUCh HABYAIBHOIO Ta JIOBIIKOBOIO JIITEPATypOr0, OOMpPATH aJeKBaTHI METOH
BUPIMICHHS TPAKTUYHUX KBAHTOBO-EJIEKTPOIUHAMIYHIX 33/1a4;
— BUKOPUCTOBYBAaTH (opMai3M KBaHTOBUX (pyHKUIN ['piHa Ta QyHKIIOHAIBHI METOIU Y
KBAaHTOBIl CTaTUCTHILI;
— PO3paxyHKy TEpMOJUHAMIUYHUX BEJIUYHH €IEKTPOHHOI PIAMHY Y TPOBITHUKAX;
— BUKOPHCTaHHIO MeToja (yHKUINH ['piHa A8 po3paxyHKy KIHETHYHHMX KOe(illl€HTIB
€JIEKTPOHHUX IPOBITHUKIB Y MarHiTHOMY 10Jii Ta 0€3 HbOTO;
— NPUIUISTH Y MPOLIEC] pO3pPaxXyHKIB HAJIEXKHY YBary eJeKTPOH-JOMIIIKOBOMY PO3CISIHHIO,
SIK€ € CYTTEBUM TIPU HU3BKUX TeMIIEpaTypax;
— TIOPSAJT 3 TOTEHITIAJIBHUM PO3CISTHHSAM €JIEKTPOHIB 130IbOBAHUMH JTIOMIIIIKOBUMU aTOMaMHU
BPAaxOBYBaTH PE30HAHCHE PO3CISTHHS.

1.3. KijbKicTh KpeauTiB — 6.
1.4. 3aransHa KiIbKicTb ToguH — 180.

1.5. XapakTepucTHKa HaBYAIbHO1 AUCITUTUTIHU
HopmarusHa
Jlenna ¢hopma HaBYaHHS
Pix miaroroBku
2-1i
Cemectp
1-i




Jlexmii
36 rog.
[TpakTH4Hi, CEMIHAPCHKI 3aHITTS
He nepenbaueHi HaBYaIbHUM IJIAHOM
JlaboparopHi 3aHATTS
72 ron.
CawmocriitHa po6oTa
72 ron. (B Tomy ymcai 10 rog. Ha BUKOHAHHS KypCOBOi poOOTH)
Kypcora po6ota
10 roz. (B paMKax caMOCTiHOI poOOTH)

dopma KOHTPOJIIO — EK3aMEH

1.6. 3armanoBaHi pe3yabTaTH HaBUYAHHS

3rifHO 3 BUMOTaMH OCBITHBbO-HAYKOBOi (OCBITHBO-TpOdeciiiHOi) MmporpaMu CTYAECHTH
MOBHHHI JIOCSITTH TaKUX PE3yJIbTATiB HABUAHHS:

3rifHo 3 BUMOTaMu OCBITHBO-TIpO(deciiiHOT (OCBITHBO-HAYKOBOI) MPOTpamMH CTYACHTU
MOBHMHHI JIOCSITTH TaKUX PE3yJIbTATiB HABUAHHS:

3HaTH sSKiCHI, HAOJMKEHI Ta TOYHI METOJM JIOCHTI/DKCHHS PI3HOMAaHITHUX HpoOeM
KBAaHTOBOI €JIEKTPOANHAMIKH.

Bytn 3gaTHUM 3a JOMOMOrOI0 METOJIB KBAaHTOBOI €NEKTPOJUMHAMIKM JOCTIIKYBaTH Ta
BUPINIYBAaTH KOHKPETHI 3a7ayi, BAHUKAIOYl Y MPAKTUYHIN JiSUTBHOCTI, 3 METOI0 PO3B’SA3yBaHHS
TUTNIOBUX (DI3MYHUX 33/1a4, BOJOJIITH MOHATIHHMUM anapaToM KBaHTOBOI €IEKTPOAMHAMIKH.

3HaTH METOMU CYYacCHOI KBAaHTOBOi CTATHCTUKH 1 KIHETHKH 1 BMITH 3aCTOCOBYBaTH
HAJIEXKHUM YUHOM QyHKIIT ['piHa 1 QyHKIIOHATBHI METOIH.

Bytn 3pnaTHHUM BUIBHO BOJIOAITM METOAAMU TeOpli HEPIBHOBRXHMX CHUCTEM Ta
KOPUCTYBAaTHCh HUMH IIPHU PO3paxyHKaxX KIHETUYHHUX KOE(DILIEHTIB €JIEKTPOHIB y MPOBITHUKAX.

2. TeMaTHYHMH IJIaH HABYAJILHOI JUCIHHILIIHA

Po3ain 1. OcHOBY KBaHTOBOI eJIEKTPOAUHAMIKH
Tema 1. BeTyn 10 KBaHTOBOI eJ1eKTPOAUHAMIKH
KEJI — Haii0inpmn ycmimHa Teopid, KOIM-HeOyJIb CTBOpEHa JIIOJCTBOM. BumiproBaHHs
aHOMAJILHOTO MarHiTHOTO MOMEHTY ejekTpoHa (({ —2 eKCIepMMEHTH, Y3TOIKEHHs Teopii 3

eKcriepuMeHToM 3 TounicTio 10712, BumiproBanns  — 2 1711 MIOOHA — HOBi 4aCTHHKH?)

Iepmmii eran noGynosu KEJ: Jlipax (1927). ®ok, Mopman —> mnosBa pos6ixHOCTEH Yy
po3paxyHKax paanonpaBok. Jpyruii eram: Teopis nepeHOpMyBaHb, IHTEIPAJI 3a TPAEKTOPISIMH,
delinmaniBcbki  giarpamu — @eiiaman, [lIBiarep, Tomonara. IlpobGiema «Hymb-3apsaan.
KaniOpyBanbHa inBapianTHicTh. [lons SIlHra—Mimica i acumnroruyHa cBo6oaa. CraHaapTHa
MoJiesb eNleKTpocaabkux B3aeMmoiil. Teopii BeTMKOro 00’ eTHaHHS 1 po3Maj MPOTOHA.

Tema 2. KBaHTyBaHHSI CKAJISIPHOIO 10JIA

Piusinas Kneitna—I opnona—®oxka. PensruBicTtchkuii criektp. I[IpoGiema po3B’s3kiB 3
BiJl’€MHUMH €HeprisiMu. BTopuHHE KBaHTyBaHHA. AHTHYAaCTHHKH. Oneparopu HapoOKEHHS 1
3HMIIEeHHs. OnepaTop eHeprii (raMuUIbTOHIaH) 1 oTepaTop 3apsuy.

Tema 3. Eneprisi Bakyyma

A -unen y piBasuui ElHiTelina s rpasitamiiiHoro noss. Po3GiKHICTH eHeprii Bakyyma
ckaJApHOro mons (eHeprii HymboBMX KonubaHb). Touna cymepcumerpis <> A =0. Edekr
Kaszumupa. Pospaxynok eneprii i cumm Kasummpa mis ckamsipHoro mojist B D=1. dopmyna
nifgcymoByBaHHs psaaiB Abens—IInana. Merton y3araneHeHoi ¢ -GyHKuil (['okiHr).]



Tema 4. IcTuHHO HeHTpaJbHI YacTHHKHU. Tonmosoriynmnii 3apsijg

Edext Kazumupa mis ckansipHUX MOdIB 31 ckpyuyeHuMH (twisted) rpannyauMu ymoBamu. Edexr
AaponoBa—boma s mienektpukiB 1 edekr Kaszumupa. PospaxyHok crpymy Jxoszedcona
noBroro SNS KOHTaKkTy METOJOM Yy3arajbHeHol & -QyHkuii. Ilepexin Bij BIAIITOBXYBaHHS /0

nputsranis B cuiii Kasumupa 3a Tononoriunoro ¢azoro.

Po3naia 2. PeasituBicTcbke piBHsiHHA Jlipaka
Tema 5. PiBusannsa /lipaka
«Busenenns» piBHaHHs [lipaka B npencrasieHHi Jlipaka ais ) -marpuus. KoBapiantHa gopma

piBusHHA [lipaka. Anredpa ) -matpuub. Matpuus ). Po3s’a30k BiibHOro piBHAHHA Jlipaka.

AHTHYacTUHKHU. Bigkputtsa no3utpona AnnepconoM y 1932 p. Cripanbricts. PiBHsHHS [lipaka
B D=11D=2.

Tema 6. [leperBopennst Foldy—Wouthuysen

Omneparop KOOpAMHATH B PEIATUBICTCHKIA MexaHimi. OnepaTop KOOpAWHATH B NPECTaBICHHI
Hipaxka i B mpeacraBienHi FW. Onepatop crina i opOiTalbHOTO MOMEHTY B TipeacTaBieHHi FW.
«Apmwxanus» enextpoHna (Zitterbevegung).

Tema 7. PiBusinns /lipaka B 30BHIlIHLOMY eJIeKTPOMATHITHOMY MO

KBanpat ramineroniana Jlipaka B 30BHIIIHROMY 10J1i. HepensTuBicTchbka rpaHuIls: AiaMarHiTHi i
napamarHitHi (mayniseski) Baeckn. 1/ C -posknan. Crin-opGiTansHa B3aeMosis. «JIprkaHHS»
eJIEKTPOHA —> JIapBiHIBCBKI TOJJAHKH.

Tewma 8. [Mapanokc Kieiina

TyHemoBaHHS B HEPENSATHBICTCHKIA 1 PEISATHBICTCHKIA KBAaHTOBIM MexaHimi. 30epeeHHs
CHIPabHOCTI 1 BIACYTHICTh BIJOUTTS PEIATUBICTCHKOTO €JIEKTPOHA BiJ MOTEHIIaIbHOTO Oap’epa
B D=I1. PensaTuBICTCBKUI CHEKTp €JEKTPOHIB y TpadeHl 1 OJHOCTIHHHUX BYIJIELEBUX
HaHOTpyOKax. XipajgbHe TyHEIIOBaHHS B METAJIIUHUX BYIJIELIEBUX HAHOTPYOKax.

Po3nin 3. KBanTyBaHHSI Ta B3a€EMOJif MOJTiB
Tema 9. KBantyBanus nouas /lipaka
['yctuna narpanxiany (epMiOHHOTO MOJS 31 CIIHOM Y2, TEH30p €HEeprii-iMmynbca, onepaTopu
HapOJKEHHS 1 3HUILEHHS, (epMi-CTaTUCTUKA, PIBHAHHS Beiins, mMaca HEUTpuHO 1 HEUTpPUHHI
ocumsnii. Epexr Kazumupa ans ¢pepmioHis.

Tema 10. BinbHe ejekTpoMaruiTHe noJie. ®oToH

BTropuHHe KBaHTyBaHHSA e€NEKTpOMAr”iTHoro moisa. OmnepaTopu KOOPAWMHATH 1 IMITYJIBCY
enektpomarditHoro mois. @Poronu. Ilpoctip doka. MomeHT 1 mapHicTh (HOTOHA.
Enextponunamika B D=2, uepH-caliMOHIBChKHI JIarpaH’kiaH 1 MaCUBHI «JIBOBUMIpHI» ()OTOHHU.

Tewma 11. Ious, mo B3aemoairoTs. KBantoBa ejiekrponnnamika B D=1.

Hemniniiine ckanspue none. CrioHTanHe nopyuieHHs cuMmeTpii. CoMiTOHU 1 TONMOJOTIYHUHN 3apsi.
Monens sine-Gordon. Mozens Xirrca 1 nmosisa Macu y KajiiOpyBaiabHOro HoJjsi. ['onicToyHIBChKI
MOJH 1 XirrcoBchki 6030HU. Mogens 1lIBiHrepa, koHpaltHMEHT 3apaay (KyJIOHIBChbKa OJ0Kaa).
JlexoH(pallHMEHT y 30BHIIIHbOMY €JIEKTPUYHOMY TOJIi. XBHJISI 3apsAI0BOi HIUIBHOCTI 1 XipaJibHa
aHOMaJTisl.

Tema 12. InTerpaJ 3a TpaexkTopiamu i peliHMaHiBCbKI Aiarpamu
QOYHKIIIOHAIBHUM 1HTETpall y KBAaHTOBIM MeXaHilll 1 KBaHTOBIA Teopii mois. TouHuil po3B’s30K
JUIs BUTbHOTO miouisd. Teopist 30ypeHb 32 KOHCTAHTOIO B3aeMOJIIT 1 helfHMaHIBChKI Jiarpamu.



JlaGopaTopHi 3aHATTS
Iuxa podirt 1. Meron ¢ynkuiii I'pina B KBaHTOBIN cTaTHCTHII.

Tema 1. XpoHonoriuHuii i HOpMAIBHHIA JOOYTOK OmepaTopiB. 3ropTka.

Tewma 2. @ynkuii ['pina npu HyIbOBIM TeMIIEpaTypi.

Tema 3. Yacona, 3araiina i BunepemKyBaibHa (GyHkiii ['pina mpu KiHIEBUX
TeMIepaTypax.

Tema 4. Temnepatypsi ¢pyskuii I'pina.

Tewma 5. CniextpanbHi npencrabieHus Gyskiii ['pina.

Tema 6. CriBBigHOIIEHHS MK (yHKLisMHU [ 'piHa.

Tema 7. @ynkuii ['piHa BIIbHUX YaCTUHOK.

Tema 8. Tepmoaunamiuni ¢pynkmii i pynkmii 'pina.

Tewma 9. TemmniepaTypHUii onIepaTop pO3CIsTHHS.

Tema 10. @ynkuii ['piHa B mpeacTaBiIeHHI B3a€MO/III.

Tema 11. Psan teopii 30ypens i pynkuii ['pina.

Tewma 12. Teopema Bika.

Tema 13. Jliarpamu delinmMana (KOOpIUHATHE MPEACTABICHHS ).

Tema 14. Jliarpamaa TeXHiKa B IMITyJIbCHOMY TPEICTABJICHHI.

Tema 15. Cumerpu3oBaHa JliarpaMHa TeXHIKa.

Tema 16. BnacHo-enepreTuuna QyHKITiS.

Tema 17. Habmmwxenns Xaptpi-Doxa.

Tema 18. EdexTiBHa B3aeMoisl.

Tewma 19. INonspuzaniiinuii oneparop.

Tema 20. HabnmuxeHHs BUTAIKOBHX (a3.

Tema 21. [1na3moHu.

Tema 22. ExpanyBaHHS B €JIEKTPOHHOMY Ta3i.

Tema 23. PiBHsAHHS pyXy [uid ¢yHKiH ['pina.

Tema 24. JIBouactunkoBa (ynkmis ['pina.

Tema 25. Bepimnnna QyHKIis.

Tewma 26. 3B’s130K BIIaCHO-CHEPTeTUYHOI (DYHKIIIT 3 BEPIIMHHOIO (DYHKITIETO.

Tema 27. Teopist pepmi-piannu.

Iuxa podir 2. Meron ¢pynkuiit I'pina B KBaHTOBIH KiHeTHIII.

Tema 28. OnepaTop rycTUHU CTpyMY B MPEACTaBICHHI BTOPUHHOTO
KBaHTYBaHHSI.

Tema 29. Onepatop cIiHOBOi HAMAarHiY€HOCT] €JIEKTPOHIB.

Tema 30. I'yctuna crpymy i ¢pyskis ['pina.

Tema 31. Teopis miniiHo1 peakiii. opmyna Kybo.

Tema 32. 3B’130K Te€H30pa IMPOBITHOCTI 1 CITIHOBOT CIIPUIHATINBOCTI 3
JIBOYACTUHKOBOIO (hyHKIIi€0 ['piHa eIeKTPOHIB.

Tewma 33. TeH30p BUCOKOYACTOTHOT MPOBITHOCTI €JIEKTPOHHOTO Ta3y.

Tema 34. BucokoyacToTHa IPOBIAHICTh Y MarHITHOMY TOJI.

Tema 35. Tenzop nieneKTprUIHOT MPOHUKIUBOCTI.

Tema 36. 3B’30K T€H30pa JII€IEKTPHUYHOI TPOHUKIUBOCTI 3 TEH30POM
npoBiiHOCTI. [10B3710BKHS 1 TOTIEpeYHa IPOBITHICTb.

Tema 37. Y3aranbHeHa CIPUHHATINBICTD.

Tema 38. [TpuHIIMT MPUUMHHOCTI 1 JUCTIepCiiiHi criBBigHOMEHHS Kpamepca-
Kponira.

Tema 39. OnykTyaliitHo-IMCUTIATHBHA TeOpeMa.

Tema 40. Mamy6apiBcbKa CIpUHHSTINBICTb.

Tewma 41. EnexTpoHHO-OMIIIKOBA CHCTEMa B MarHiTHOMY ITOJTI.



Huxa pooirt 3. Meron Keapuma B KBaHTOBI KiHeTHLi.

Tema 42. HepiBHoBaxkH1 yacoBi pyHkii I'pina.

Tewma 43. Koutyp Kenmuma-IIBiarepa.

Tewma 44. Pipusiaas [laficona.

Tewma 45. JliarpamHa TexHika JIjIs1 HEPIBHOBAXXHUX CHCTEM.

Tema 46. BnacHo-enepreTryHi pyHKIIIT HEPIBHOBAXKHUX CHCTEM.

Tewma 47. PiBasuus Kamanosa-beiima. Kinernune piBHsHHS. KBaHTOBa KiHETHKA
3 MOYATKOBUMHU KOPEJIALISIMHU.

Tewma 48. Meton Kenauma i 3minni ['paccmana.

4. CTpyKTYpa HABYAJBHOI JUCUMILTIHA

HazBu po3mimis i KinpkicTs rogun
TeM Jlenna opma
VYceboro y TOMY YHUCII
b 1 (cem.) 7120 Inn cp
1 2 3 4 5 6 7
3 cemecTp
Po3ain 1. OCHOBH KBAaHTOBOI €JIeKTPOAMHAMIKH

Tema 1 3 6 6

Tema 2 3 6 6

Tema 3 3 6 6

Tema 4 3 6 6

Pasom sa 12 24 24
posaiiom 1

Po3nin 2. PeasituBicrcbke piBHsAHHA [lipaka

Tema 5 3 6 6

Tema 6 3 6 6

Tema 7 3 6 6

Tema 8 3 6 6

Pasom sa 12 24 24
posaiiom 1

Po3aia 3. KBanTyBaHHs Ta B3a€MO1isi OJIiB

Tema 9 3 6 6

Tema 10 3 6 6

Tema 11 3 6 6

Tema 12 3 6 6

Pazom sa 12 24 24
pozaiiom 3

Ycboro roaud 180 36 72 72

Ex3amen

5. 3aBaaHHA 1J1s1 caMOCTilHOI podoTn
Toschenns wo0o mozo, wo noguxer 3pooumu cmyoenm nio yac camocmitinoi pobomu.

1. Tlo Bcim HMXK4YE BKa3aHUM TeMaM 1-12 ompaltoBaTi KOHCTIEKTH JIEKIIIH.
2. TlpounraTy BimmoBimHi maparpadu B migpyunukax [1-6].




Ne Bunan, 3micT camocTiitHoi poboTn Kinexicte
3/m TOJIUH
1 2 3
1 | Camocriiine po3B’si3anHs 3ana4 Ne 1-34, siki 3anmponoHOBaHi y
aBTOPCHKOMY HaBYaIbHOMY MOCIOHHKY [4]. ¥ Tomy umci 10 roaun Ha 24

BUKOHAHHS KYpCOBOi poOOTH.

2 | Camocriiine po3B’si3aHHs 3a1a4 Ne 1-35, siki 3ampoIroHOBaH1 y

. 24
aBTOPCHKOMY HaBYaJIbHOMY IOCIOHHKY [5].
3 | Camocriiine po3B’si3aHHs 3a1a4 Ne 1-15, siki 3amporoHoOBaHi y 24
aBTOPCHKOMY HaBYAJIbHOMY NOCIOHHKY [6].
Pa3zom 72
6. InuBinyanbHi 3aB1aHHs
KypcoBa po6ora, sika BUKOHY€ETBCS M1 Yac caMOCTiiHOI poOoTH.
3anpononosani memu Kypcosux pooim
1. PiBusanHa [lipaka y 30BHIIIHbOMY IOJi Y HEPEISITHBICTCHKOMY BUIAKY.
2. Edexr Kazimipa.
3. Mogens Xirrca.
7. MeToau KOHTPOJIIO
[ToToyHe OonUTYBaHHS, 3aXUCT KYpCOBOI pOOOTH, MUCbMOBUI €K3aMEH.
8. Cxema HapaxyBaHH#A 0aJ1iB
IToTouHMIT KOHTPOJIB, CAMOCTIHiHA po0OO0Ta, 1HAMBIAyaabHI 3aBIaHHS
KoHTtposbHa
poborta,
‘ ' . nepeadaveHa Kypcosa Ex3amen Cyma
Pozmin 1 Pozmin 2 Poszminu 3 HaBYaJIbHUM Pazom
IJTAHOM (1Bl pobora
KOHTPOJIbHI
poboTn)
T1-T4 T5-T8 T9-T12
10 10 10 10 20 60 40 100

Jnst 3apaxyBanHs po3ziniB 1-3 Tpeba Habpatu y mincymky makcumym 30 6anis (10 Garis
3a KOXKEH pO3ALI) 3a pe3ylbTaTaMM MOTOYHOTO OMUTYBaHHA. JlJi1 JOMyCKy 10 HHCbMOBOIO
ex3aMeHy Tpeba HaOpatu y mijicyMKy He MeHIe 20 6aiiB. 3a ek3aMeHalliiiHy MMCbMOBY pOOOTY
CTY/ICHT MOBUHEH HabpaTu He MeHIe 20 6aniB Ta 3arajgoM He MeHIe 50 Gais.

Kpurepii oniHioBaHHSI NMCbMOBOI eK3aMeHaliiiHOT podoTH

Ex3amenaniinuii OineT CKIalaeTbcs 3 TPHOX TEOPETHYHHX MNUTaHb. KOXKHE 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 KIHETULI» Ta ii MOHATIHHO-KAaTEropialbHOTO anapary,
TEPMIHOJIOT11, MOHATH 1 MPUHLHUIIIB IPEIMETHOT 00JaCT1 AUCHIUILTIHH.

MakcumanbHi Oany BHCTABISIIOTHCS B pasi YiTKOi, JIOT1YHOI, MOCTIOBHOI BIAMOBIAI HA
MOCTaBJIEHE MMUTAHHS, 3 BUBOJAAMU OCHOBHUX (opMyJ, POPMYITIOBAHHIM (DI3UYHUX 3aKOHIB
VY mporieci OliHIOBaHHS TEOPETUYHHX 3aBAaHb €K3aMEHAI[IHHOTO O171€Ty BPaXOBYIOThCS:
— TIOBHOTA PO3KPHUTTS NMUTaHHs (4 Ganm);
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— YMiHHS 4YiTKO (OpPMYITIOBAaTH BU3HAUYEHHS (I3UUHUX TIOHATH, TEPMIiHIB Ta
MOSICHIOBATH 1X (4 6ann);

— 3JaTHICTh apryMEHTYBaTH OTPUMAaHY BiINOBiIb (4 Oann);

— 3JaTHICTh POOWTH AaHAJNITHYHI MIpKYyBaHHS, TOPIBHSIHHA, (OPMYITIOBAHHS
BHCHOBKIB (4 Oann);

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

BinnoBine Mae OyTu OOrpyHTOBaHOO, 3 MOCHJIAHHSM Ha BiANOBiIHI (i3UYHI 3aKOHH Ta

PIBHSHHS, 3 TOCTIIOBHUMHU PO3PaxyHKaMHU BCiX OCHOBHHX (POPMYJI, TOBEIEHUMH JI0 KiHIIEBOTO

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

1.

[ToBHa Ta MOCIITOBHO OOIPYHTOBaHA BiJIOBIb OTpUMYE OLIHKY 20 OaniB y BUMAJAKY,
KOJIM CTYJAEHT OTPUMMaB NpPaBUIbHY BIANOBIAb 1 MPOJAEMOHCTPYBaB METOA 1 crocio ii
OTpUMAaHHS.

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

BinnoBine Ha mHMTaHHS OTpUMYyE OWIHKY 7-11 OamiB, KOMU CTYyJEHT HE OTPHMAaB
MPAaBWJIBHY BIAMOBIb 00 HAMKCAB TUTLKH KiHIIEBY (hOpMYITy 0€3 IMOsSICHEHb Ta BUBOJTY.
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 BBa:Ka€ThbCsl YCHIIIHO 3AaHWH, SIKIIO CyMapHa OI[iHKAa 32 MHCbMOBY
ek3aMeHaliiiHy podory He MeHme 30 0axniB, a cyMapHui miacymMKoBui 0aja He
men1e 50 0asnis.

Cyma OaniB 3a Bci Buau | OLiHKa 32 HallIOHAJIBHOIO MIKAJIOH0
HaBHalbHOL  AVIIBHOCTL | 1y qyorupupiBHEBOi IS IBOPiBHEBOI
[POTATOM CEMECTPY IIKAJIU OI[IHIOBAHHS | IIKAJIH OIIHFOBAHHS
90 - 100 BIIMIHHO
70-89 no0pe
3apaxoBaHO
50-69 3aJI0BLJIBHO
1-49 HE33J0BIJIbHO HE 3apaxoBaHO

9. Pexomeni0BaHa Jireparypa
OcHoBHa J1iTepaTrypa

B.b. bepectenxuit, E.M. JIugpmmu, JI.II. [TurtaeBckuii «KBaHTOBas 37I€KTPOJUHAMHUKAY,
Mocksa «Haykay, 1980.

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

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

. A.M. Epmonaes, I'.11. Pamb6a «Jleknuu o KBAaHTOBOM CTaTHCTHKE U KUHETUKE. 6. MeToj
¢ynkunit I'puna B Qusmuueckoil KuHeTHke», XapbkoB «M3n-Bo XHY umenn
B.H. Kapasunay, 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 JriTeparypa

10. Ilocnaanus Ha iHdopmaniiini pecypcu B InTepHeTi, Bigeo-j1ekuii, 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



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

