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Kpanuduxanus dakanaBp
dopma 00yueHust OuHast
OO011as TPy10eMKOCTh 53ET
Yacos 1o yueOHOMY TUIaHy 180 Bupl koHTpONst B cemecTpax:
B TOM YHCJIE: 9K3aMeHbl 7
AyIMTOPHEIE 3aHATH 122 3a9€TBI 6
caMocCTosITeNbHas pabora 10,5
4acoB Ha KOHTPOJIb 43,6

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecTpaM

Cemecry
(<Kypc>.<CeMecn§) Ha Kypce>) 632 S0 Utoro
Henens 17 16 4/6
Bun 3auaruii VII PII VII PII VII PII
Jleximn 20 20 30 30 50 50
[MpakTnueckue 36 36 36 36 72 72
KoncynbTanmu (ams cryneHTa) 1 1 15 15 2,5 2,5

Kontposns camocrostenbHo# pabots! ipu nposeaenun  [0,15 (0,15 0,25 (0,25 10,4 0,4
aTTeCcTallul

KoHcynbranuu nepen 3Kx3aMeHOM 1 1 1 1
HUroro ayn. 56 56 66 66 122|122
KonraktHas pabora 57,15 (57,15 (68,75 |68,75 |125,9 [125,9
Cam. pabora 6 6 4,5 4,5 10,5 (10,5
Yacsl Ha KOHTPOITb 8,85 (8,85 34,75 |34,75 |43,6 |43,6

HUroro 72 72 108 [108 (180 (180
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Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpaMma nepecMoTpeHa, 00CyxieHa U 0JI00peHa Jyist
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokonm or 2024r. Ne
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CyxieHa U 0I00peHa s
ucrondenus B 2025-2026 yueGHOM roay Ha 3aceIaHny Kaheapsl
kadeapa MaTeMaTHKH, PU3NKA U HHPOPMATHKH

IIporokon or 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

BuzupoBanue PII/] 1151 ucniosTHeHHs B 04epeTHOM Y4eGHOM Toy

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapol
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadenpa mareMaTnku, puznku U nHGOPMATUKHU

IIporokon ot 2027r. Ne
3aB. kadenpoit bormanora Payma AnexcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

1.1|enu: ®opMupoBaHUE HAYIHOTO MUPOBO33PEHIS ¥ COBPEMEHHOM (hU3MUECKOl KapTHHBI MUpa. [3ydeHrne OCHOBHBIX
TIOHSATHI 1 3aKOHOB KBAaHTOBOH TEOPHH, a TAKKe METOIOB PEIICHHs (PU3MIECKHX 3a1a4, HCIONB3Ys MaTeMaTHIeCKUH
annapaT KBaHTOBOW TEOPHU.

1.2(3a0auu: 1. chopmupoBath npencTaBieHHE O BOIHOBBIX CBOWCTBAaX KBAHTOBBIX OOBEKTOB
2. OCBOUTH MaTeMaTHUYECKUH anapat KBAaHTOBOW TEOPHH;
3. 03HAKOMHTH CTYJEHTOB C OCHOBHBIMH PE3YJIbTaTaMU KBAHTOBOW TEOPHHU

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: |BI.O.22

2.1|TpeboBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00Y4aIOIIerocsi:

2.1.1| Teopernueckas (usmka

2.1.2|AtomHas dusmka. GHU3NKa aTOMHOTO s7Ipa U AJIEMEHTAPHBIX YaCTHIL

2.1.3|O06mas puznka

2.1.4|DnexTpoaHaAMUKa

2.1.5|Maremartuka

2.1.6|Meronbl MaTeMaTHIECKON (PU3UKU

2.1.7|Omnrtuka

2.1.8 TeopemquKaﬂ MeXaHuKa. MexaHHKa CILIOIIHBIX cpena

2.1.9|IuddepeHipansHbie ypaBHEHHS

2.1.10| Teopust BEpOSITHOCTH M MATEMaTHYECKasi CTATUCTHKA

2.1.11|DneKkTpru4ecTBO K MarHeTH3M

2.1.12|BexTOpHBIi U TSH30PHBII aHAIN3

2.1.13|MartemaTuyecKkuil aHaIn3

2.1.14|MonekynsipHas pu3uKa

2.1.15|Teopust pyHKIMIA KOMITIEKCHOW MTEPEMEHHON

2.1.16|Mexanunka

2.2 I[I/ICHI/IHJII/IHLI N MMPAKTUHKH, 1JI51 KOTOPbIX OCBOCHHE JAHHOMN IHCIUNJIMHBI (MOZ[y.]'lﬂ) HE00X0THMO KaK
npeamecTreymoniee:

2.2.1| Teoperuueckas pu3uka

2.2.2| Tepmonunamuka. Ctatucruueckas usrka. Ou3nueckas KWHETHKA

2.2.3|AromHas pusuka. Ou3rKa aTOMHOTO Spa M HJIEMEHTAPHBIX YaCTHII

3. KOMIIETEHIIUM OBYYAIOIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLATIIMHBI
(MOJYJIST)

OIIK-1: Cnoco6eH npuMeHsSITh 0a30Bble 3HAHUA B 00J1aCTH (PU3UKO-MATEMATHYECKUX U (MJIN) eCTECTBEHHBIX HAYK B cdepe
cBoeil npogecCHOHATBLHOI esITeTbHOCTH;

HN-1.0IIK-1: 3naeT ocHOBHBbIE (pu3NUecKHe 3aKOHBI U MATEMATHYECKHUI aNnmapar, 3HAKOM ¢ eCTeCTBEeHHbIMU HAYKaMU B
Heo0X0AUMOM ISl NpodecCHOHATIBLHOM AesiTeIbHOCTH 00beMe

3HaeT OCHOBHBIE ITOJIOKEHUSI KBAHTOBOM TEOPHH, 3HAKOM C TOUYHBIMH PELICHUSAMHU B KBAHTOBOM TEOPUU U OCHOBHBIMU
MPpUOIMKEHHBIMU METO/IaMU KBAHTOBOH TEOPUHU

HN-2.0IIK-1: CnocoGen pemiath TUNOBbIE (hu3HUecKHe 3212491 HA OCHOBE ANIAPATAa BbICLIEH MaTeMATUKHU

Ywmeer peuaTh TUIIOBBIC 3a1a49H 11O KBaHTOBOM TCOPHUH HA OCHOBC armapara BBICIIICH MATEMAaTHKH

HN-3.0IIK-1: UmeeT npeacraBiaeHue 00 001acTH npuMeHeHusi PU3MYECKUX 3aKOHOB U €CTECTBEHHO-HAYYHBIX 3HAHUI B cBOeil
npogdeccuoHaILHOM 1eITeTLHOCTH

Bnaneer HaBbIKamMu IIPUMCHCHHUSA PE3YJIBTATOB KBaHTOBOM TCOPHH B TEXHOJIOIMH, XUMHUH, DJICKTPOHUKE




4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOAYJIS)

Kon HaumenoBanue pasgesioB u teM /Buj | Cemectp /| Yacos | Kommneren- | Jluteparypa | Mnte | Ilpumeuyanue
| 3aHATHSA 3aHdaTuaA/ Kvpnc 10701 DAKT.
Pa3pgeu 1. OcHOBBI KBAHTOBOIi TeopuH
11 OCHOBHBIE IOCTY/IAaThl KBAHTOBOH 6 2 WJ-1.0IIK- [JI1.1J12.1 J12.2 2
Teopun. /JIex/ 1 UA- J12.3J12.4J12.5
2.0TIK-1 JI12.6
NJ-3.0I1K-
1
1.2 Bonusl ae bpoiing. CootHomenue 6 2 WJI-1.0IIK- [JI1.1J12.1 J12.2 0
HeomnpeneneHHocteit /I1p/ 1 UA- J12.3J12.4J12.5
2.0TIK-1 JI12.6
NJ-3.0I1K-
1
1.3 CooTHOIIICHNE HEONPEIeTICHHOCTEH 6 2 WI-1.0I0K- |JI1.1J12.1J12.2| O
Mp/ 1 UA- J12.3J12.4J12.5
2.0TIK-1 JI12.6
NJ1-3.0I1K-
1
1.4 MateMaTruecknii anmnapaT KBaHTOBOI 6 4 WJI-1.0IIK- [JI1.1J12.1 J12.2 2
MexaHuky. OnepaTopsl KBAHTOBOM 1 UJI- JI2.3J12.4J12.5
MexaHukH /JIex/ 2.0IK-1 J12.6
nJ-3.0TIK-
1
15 Onepatops! 1 ux nericteus /IIp/ 6 2 NA-1.0IIK- (JI1.1J12.1 JI2.2 0
1 UA- J12.3J12.4J12.5
2.0TIK-1 J12.6
nJ-3.0TIK-
1
1.6 Onepatopbl TUHAMUYECKUX ITePEMEHHBIX 6 2 NA-1.000K- |JI1.1J12.1 J12.2 0
Mp/ 1 NA- J12.3J12.4J12.5
2.0IIK-1 J12.6
nJ-3.0IK-
1
1.7 W3meHenune cocTosiHus Bo BpeMeHu /JIex/ 6 2 NA-1.000K- |JI1.1J12.1 J12.2 2
1 NA- J12.3J12.4J12.5
2.0IIK-1 J12.6
nJ-3.0IK-
1
1.8 VYpasuenue Ulpenunrepa /Tlp/ 6 4 NO-1.000K- |JI1.1J12.1 J12.2 0
1 NA- J12.3J12.4J12.5
2.0IIK-1 J12.6
nJ-3.0IK-
1
19 Perienre qoMaIiHero 3aIaHusl. 6 2 WUAO-1.0IIK- |J11.1J12.1 J12.2 0
IMoarororka crnncka nousituii  /Cp/ 1 U1- JI2.3 J12.4 J12.5
2.0IIK-1 J12.6
nJa-3.0I1K-
1
Paznen 2. JIBM:KeHHE YacTHIL B T0JIe
cu
2.1 OpnHOMEpHAasi MOJICNIb CBOOOIHOM 6 4 NO-1.000K- |JI1.1J12.1 J12.2 2
yacTHIbI. TpexMepHoe OnrcaHue 1 UA- JI2.3J12.4 J12.5
cBOOOIHOM YacTHIIbI. JIBIJKEHHE TOUKH B 2.0IIK-1 J12.6
OTHOMEPHON MOTEHIINATBHOH SIME. NJ1-3.0I1K-
OHOMEpHBIY TOTCHITUAILHBIN Oapbep. 1
JluneiineIii rapMOHIYECKUN
octuuisitop. /Jex/
2.2 HaxoxxaeHue cpelHUX U BBIUUCIIECHHUE 6 2 na-1.0IK- (JI1.1J12.1 JI2.2 0
3HaueHHH (usmdecknx BenmanH /IIp/ 1 UJ- J12.3J12.4J12.5
2.0IIK-1 J12.6
nJa-3.0I1K-




2.3 JIBI>KeHre TOUYKH B OHOMEPHOM NA-1.01IK- |JI1.1J12.1 JI2.2
MOTEHIHANBHOH sime. /TTp/ 1 UJ- J12.3J12.4
2.0IIK-1 JI12.5 J12.6
WJ1-3.0I1K-
1
24 OtHOMEpPHBIIT OTEHIHAIBHEIN Oapbep. WJ-1.0IK- (JI1.1J12.1 JI2.2
Mp/ 1 UA- J2.3 124
2.0TIK-1 J12.5J12.6
NJ-3.0I1K-
1
25 JIuHeNHbIM rapMOHUUECKUI OCLIILIATOD. WJI-1.0IIK- (JI1.1J12.1 JI2.2
Mp/ 1 UA- J2.3 7124
2.0TIK-1 J12.5J12.6
NJ-3.0I1K-
1

2.6 VYpasuenue IIpeaunrepa uis yacTHIB! B WJ-1.0I0K- [JI1.1J12.1 J12.2
LEHTPANbHOM ToJ1e JIBHXKEHNE 37IEKTPOHOB 1 NA- J23J12.4
B KYJIOHOBCKOM II0JI€ sipa. JIBrkeHue 2.0IIK-1 J12.5J12.6
3JIEKTPOHOB B OJJHOBAJICHTHBIX aTOMax 1 na-3.0I1K-

JIEKTPOHHBIN TOK. KBaHTOBBIE YpOBHU 1
JIByXaTOMHOHN MOJIEKYIbI. /JIek/
2.7 Yactuna B chepuueckoil HOTeHIMAIBHOM! NA-1.0IK- |JI1.1J12.1 JI2.2
ame /TIp/ 1 UJ- J2.3J12.4
2.0TIK-1 J12.5J12.6
nJ-3.0I1K-
1
2.8 PannanbHble BOMHOBBIE (DYHKIIUM IS NA-1.0IK- |JI1.1J12.1 JI2.2
aJIeKTpoHa B atome Bogopoxa /Ip/ 1 - J23J12.4
2.0TIK-1 J12.5J12.6
nJ-3.0IIK-
1
2.9 Cdepuueckue Qynkipn. KBanropanue NO-1.000K- |JI1.1J12.1 J12.2
MomeHTa umityibca /TIp/ 1 - J23J12.4
2.0IIK-1 JI2.5 J12.6
nJ-3.0IK-
1
2.10 Perierre qoManiHero 3aaaHusl. WA-1.0I0IK- [JI1.1J12.1 JI12.2
IMoaroroeka crnucka nousituii  /Cp/ 1 Ua- J23J12.4
2.0IIK-1 JI2.5 J12.6
nJa-3.0I1K-
1
Paznen 3. CoGcTBeHHBINH MeXaHHY eCKHI
M MATHUTHBIH MOMEHTBI (CITHH)

3.1 OKCIepUMEHTAIbHBIC I0KAa3aTeNbCTBA NO-1.000K- |JI1.1J12.1 J12.2
CYIIECTBOBAHUS CIIMHA 3JIEKTPOHA. 1 UAa- JI2.3J12.4
Onepartop CriMHa U CIIMHOBBIC (DYHKIIHH. 2.0IK-1 JI2.5J12.6
Vpasuenwne [laynu. CBoiicTBa OTHOTO NA-3.011K-

MOMEHTa UMITyIbca. Pacmennenne 1
CIIEKTPANIbHBIX JINHAH B MATHUTHOM II0JIE
/JTex/
3.2 CromaBele QyHKIpH. OnepaTopsl CIMHA. NA-1.0IK- |JI1.1J12.1 JI2.2
Ypasuenue [Taymu. /TIp/ 1 U1- J23J12.4
2.0IIK-1 J12.5 J12.6
nJa-3.0IIK-
1

3.3 CBoliCTBa MOJHOTO MOMEHTa UMITYJIbCA. NA-1.0IK- |JI1.1J12.1 JI2.2
Pacmennenne crieKTpalbHBIX JIMHAN B 1 UJI- JI2.3J12.4
MarauTHOM Tone /IIp/ 2.0IIK-1 J12.5J12.6

na-3.0I1K-




3.4 Pemienne nomamsero 3aganusi. 2 NA-1.01IK- |JI1.1J12.1 JI2.2
Ioaroroeka cnucka mousituit  /Cp/ 1 U1- J12.3J12.4
2.0IIK-1 JI12.5 J12.6
NJ1-3.0I1K-
1
Paznen 4. KoncyabTanun
41 Koncynpranus no aucuurinae /Kouc/ 1 NJ-1.0IIK-
1 UJ-
2.0TIK-1
NJ-3.0I1K-
1
Paspea 5. IIpomesxkyTouHasi arTecTanus
(3auéT)
51 IMoaroroBka k 3a4éty /3auér/ 8,85 | U/-1.0IIK-
1 UJ-
2.0TIK-1
NJ1-3.0I1K-
1
5.2 KonraktHas pabora /KCPATT/ 0,15 | UJ-1.0IIK-
1 UJ-
2.0TIK-1
nJ-3.0T1K-
1
Pazgeu 6. Teopust Bo3MyLIeHU
6.1 CyIIHOCTb METO/Ia TEOPUH BO3MYILEHHI. 10 [ UA-1.0I0K- |JI1.1J12.1 J12.2
Bosmyiienue B 0TCyTCTBUE BBIPOXKIECHHS 1 UJ- J12.3J12.4
HEBO3MYIIEHHOIO COCTOSHHUSI. 2.0IIK-1 JI2.5 J12.6
Bosmyiienue npyu HaIu4uu BBIPOXKICHUS. na-3.0IK-
Pacmiennienne sHepreTMuecKux ypoBHEH B 1
IEKTPUIECKOM U MArHUTHOM TOJISIX.
Teopust BO3MYIEHHS A1 HEIPEPHIBHOTO
criextpa. HectarponapHas Teopust
BO3MYyILeHHH. /JIek/
6.2 Bosmylenne B OTCYTCTBHE BHIPOJKACHUS 2 WJ-1.0IIK- (JI1.1J12.1 J12.2
Mp/ 1 UJ- J12.3712.4
2.0IIK-1 J12.5J12.6
na-3.0I0K-
1
6.3 Bo3my1ienne npy HaTMYUK BBIPOXKACHUS 2 NA-1.0IK- |JI1.1J12.1 J12.2
Mp/ 1 UJ- J2.3712.4
2.0IIK-1 J12.5J12.6
nAa-3.0I0K-
1
6.4 PaciieruieHre 3HEpreTH4eckux ypoBHEH B 4 NO-1.000K- |JI1.1J12.1 J12.2
SJIEKTPUIECKOM U MAaTHUTHOM TOJISIX. 1 UA1- JI2.3J12.4
Mp/ 2.0IIK-1 J12.5J12.6
na-3.0I0K-
1
6.5 Hecranmonapnas Teopusi BO3MYLICHHH. 2 NA-1.0IK- |JI1.1J12.1 JI2.2
Mp/ 1 UJ- J2.3712.4
2.0IIK-1 J12.5J12.6
na-3.0I0K-
1
6.6 Perienre qoMaIHero 3agaHusl. 1 WUa-1.0I0IK- [JI1.1J12.1 J12.2
IMoarororka crnncka nousituii  /Cp/ 1 - J12.3J12.4
2.0IIK-1 J12.5J12.6
na-3.0I0K-
1

Pazpges 7. Teopust KBAHTOBBIX
nepexof0B MeK1y CTAIIHOHAPHBIMH
COCTOSTHMSIMH.




7.1 SIBreHnE KBaHTOBOrO NEpEXo/a. WJ-1.0IK- (JI1.1J12.1 JI2.2
BeposaTHOCTE IIepex010B MO, BIUSTHHEM 1 UJ- J12.3J12.4
BO3MYIIEHHS, 3aBUCSAILETO OT BPEMEHH. 2.0IIK-1 J12.5J12.6
Ilepexonpl Mo BIMSHUEM BO3MYILEHHS, HE nJ-3.0I1K-
3aBHUCAIIETO OT BpeMeHH. KBaHTOBBIE 1
TIepeXOo/Ibl MOJT BIUSHUEM CBETOBOH BOJIHBL.

VHTepKOMONHAIIMOHHEIH 3anpeT /JIex/
7.2 Teopus kBaHTOBBIX IepexooB /I1p/ WJI-1.0IIK- (JI1.1J12.1 JI2.2
1 UA- J12.3J12.4
2.0TIK-1 J12.5J12.6
nJ1-3.0I1K-
1
7.3 Penienue nomariHero 3ajaHus. NI-1.01IK- |JI1.1J12.1 J12.2
IoaroroBka cnucka moustuit  /Cp/ 1 U- J12.3J12.4
2.0TIK-1 J12.5J12.6
NJ1-3.0I1K-
1
Pasnen 8. Cucrema ToKIeCTBEHHBIX
MHKPOYACTHIT

8.1 IIpuHIMIT TOKIECTBEHHOCTH MUKPOYACTHII. WJI-1.0IIK- (JI1.1J12.1 JI2.2
CuMMeTpUYHbIE U aHTHCUMMETPHYHbIE 1 UJ- J2.3J12.4
cocrosHusl. Yactuip! bose n yactuisl 2.0IIK-1 J12.5J12.6
®epmu. [Mpunnun [Haymu. /Jlex/ NA-3.0I1K-

1
8.2 CucreMa TOX/I€CTBEHHBIX MUKPOUYACTHII NA-1.0IK- |JI1.1J12.1 JI2.2
Mp/ 1 UJ- J2.3J12.4
2.0TIK-1 J12.5J12.6
nA-3.0IK-
1
8.3 Pemenne nomanrnero 3agaHus. WJ-1.0IIK- (JI1.1J12.1 J12.2
IMonroroeka crniucka nousituii  /Cp/ 1 - J23712.4
2.0IIK-1 JI2.5 J12.6
nJ-3.0IK-
1
Pa3nen 9. BropuuHoe KBaHTOBaHMe

9.1 Bropuunoe kBanToBanue. Teopus NA-1.0IK- |JI1.1J12.1 J12.2
KBAHTOBBIX N1EPEX0JI0B U METOJ 1 NA- J2.3712.4
BTOPUYHOTO KBaHTOBaHUsL. CTOIKHOBEHUE 2.0IIK-1 J12.5J12.6
yactull. ['a3 @epmu — [{upaxa u ras bose- nAa-3.0I0K-

Oinmreiina. /Jlex/ 1
9.2 Bropuunoe kBanToBanue /I1p/ NA-1.0IK- |JI1.1J12.1 JI2.2
1 NA- 23 J12.4
2.0IIK-1 J12.5 J12.6
nJa-3.0I1K-
1
Pazgen 10. Teopusi paccessHust

10.1 Ceuenne paccessHUs. AMIUIATYa NA-1.0IK- |JI1.1J12.1 JI2.2
paccesiHus.  BopHOBCKOE pUOIIKEHHE. 1 UA1- JI2.3J12.4
Meron maprimansHbeix BosH. Heynpyroe 2.0IK-1 JI2.5J12.6
paccesiaue. /JIex/ NI-3.0I1K-

1
10.2  |Teopwus paccesuus /IIp/ NA-1.0IK- |JI1.1J12.1 JI2.2
1 UA- 23 712.4
2.0IIK-1 J12.5 J12.6
nJa-3.0I1K-
1
10.3  |Pemenune nomarrHero 3aiaHusl. NA-1.0IK- |JI1.1J12.1 JI2.2
Ioaroroeka cnucka moustuit  /Cp/ 1 UJI- J12.3J12.4
2.0IIK-1 J12.5 J12.6
nJa-3.0I1K-
1

Paznen 11. PensituBucTCKast TEOPUS




11.1 CooTHoIIEHNE HEOIPEAEIICHHOCTH B 4 WJ-1.0IIK- [JI1.1J12.1 J12.2
PETATHBUCTCKOI 00JIacTH. 1 UJ- J12.3J12.4
PenaruBucTCKOE BOTHOBOE YyPaBHEHUE 2.0IIK-1 J12.5J12.6
YACTUILBI CO CIIMHOM HYJb.. Y paBHEHUE NJ1-3.0I1K-
Junpaka.CnvH 9acTHII, OIIMCEIBAEMBIX 1
ypaBHeHneM [{upaxka. /JIex/

11.2  |PensruBucrckas tepus /I1p/ 6 WJI-1.0IIK- [JI1.1J12.1 J12.2

1 UA- J2.3 124
2.0TIK-1 JI12.5 J12.6
NJ-3.0I1K-
1
11.3  |Pemenne noMamnrHero 3agaHus. 0,5 | UA-1.0IIK- [JI1.1J12.1 J12.2
IoaroroBka cnucka mousituit  /Cp/ 1 U1- J12.3J12.4
2.0TIK-1 JI12.5 J12.6
NJ1-3.0I1K-
1
Paznen 12. KoncyabTanumn
12.1 Koncynpranus o aucuurminae /Kouc/ 15 NJ-1.0TIK-
1 UA-
2.0TIK-1
NJ1-3.0I1K-
1
Pazpgeu 13. IlpomesxyTouHas
arrecranus (3K3amMeH)
13.1 IonroroBka k 3x3amMeny /Jk3ameH/ 34,75 | UO-1.0TIK-
1 UA-
2.0TIK-1
nJ-3.0I1K-
1
13.2  |Koutpons CP /KCPATT/ 0,25 | NA-1.0IIK-
1 NA-
2.0IIK-1
nJ-3.0IK-
1
13.3  |KonrakTHas pabota /KoHCOK/ 1 nJ-1.0IIK-
1 NA-
2.0IIK-1
nJ-3.0I1K-
1

5. ®OHJ] OIEHOYHBIX CPEJCTB

5.1. IosicHuTEILHASI 3aIIMCKA

1. Haznauenue ¢oHzIa oneHOUHBIX cpencTB. OLEeHOYHbIE CPECTBA NMPEIHA3HAYCHBI sl KOHTPOJIS M OLIEHKH 00pa30BaTeNIbHBIX

JOCTIDKEHUH 00yJalomIMXCsl, OCBOMBILHX MIPOrpaMMy yueOHOH JUCIUIITHHEI «KBaHTOBAs TEOPHS».

2. ®oHJ OLEHOYHBIX CPEACTB BKIIIOYACT BBOJHBIHM TECT, 4 TECTA TEKYIIEr0 KOHTPOJISL, KPUTEPHUHU OLIEHUBAHMS M BOIIPOCHI
MIPOMEKYTOYHON aTTecTalny B hopMe 3aueTa 1 HK3aMeHa.

5.2. OueHouHble cpeACTBA /ISl TEKYLIEro KOHTPOJIs

O1ieHOYHBIE CPEACTBA ISl BXOAHOTO KOHTPOJIS MpuBeAeHs! B [Ipunoxennu -- BBOIHBIN TECT.
OrueHOYHBIE CPEACTBA JUIsl BXOJAHOTO KOHTPOJIS puBeaeHbl B [Ipunoxennu -- Texkymuii Tect 1.
OrneHOYHBIE CPEACTBA JUIsl BXOJAHOTO KOHTPOJIs MpuBeaeHbl B [Ipunoxennu -- Texkymuii Tect 2.
O1ueHOYHBIE CPEACTBA JUIsl BXOJAHOTO KOHTPOJIS MpuBeaeHsl B [Ipunoxennu -- Texkymuii Tect 3.
O1uieHOYHBIE CPEACTBA JUIsI BXOJAHOTO KOHTPOJIs MpuBeaeHbl B [Ipunoxennu -- Texkymuii Tect 4.
OrneHouHBIE CPEACTBA ISl BXOTHOTO KOHTPOJISI puBeeHs! B [Ipuiokennn -- Kputepuu oneHuBaHMS.

5.3. Tembl nUCHLMEHHBIX PadoT (3cce, pedrepaThbl, KypcoBbIe padoThI U 1P.)

IIncemennnie pa6OTLI pu peajin3an JUCHUTUIMHBI HE IMTPEAYCMOTPCHBI

5.4. OueHounsble cpecTBA AJIs1 MPOMEKYTOUHOW aTTeCTAlNU

BOHPOCLI K 3a4CeTy




1. YpaBuenue lllpenunrepa i a1eKTpoHa B aToMe Bofopoaa. Pasnenenue nepeMenHbIX. KBaHTOBBIE uncna Ui JIEKTPOHA B
aToMe BoAopona

2. PapmanbHble GYHKINY JUIS 3JIEKTPOHA B aTOMe Boztoposia. [loBeaenue GyHKIMA IpH MabIX U OOJIBIINX PACCTOSHUSX OT
sapa. 3aBUCHMOCTD PaIuaibHBIX (QYHKIMHA B 3TUX KpAaHUX CIIydasx OT OpOMTAIBHOTO U IITaBHOTO KBAHTOBOTO YHCEIL.

3. PaguanbHble QyHKIUH IS 3I€KTPOHA B aTOME BOJIOpoa. BEIBOJ peKKypEeHTHOTO COOTHOMIECHHUS sl KO3((PUIMEHTOB
TIOIMHOMA, BXOJISIIIEro B pajuanbHyro QyHkuuo. PagnansHoe kBaHTOBOE unciio. [ J1TaBHOE KBAaHTOBOE YHCIIO. 3aBUCUMOCTh
SHEPIUu OT TIaBHOTO KBAaHTOBOI'O YHCIIA.

4. YrnoBsle (DYHKIWU JUIS JIEKTPOHA B aTOME BOAOpoAa. BpamaTenbHas KWHeTHYeCKast SHeprusi. MarHUTHOE U OpOHUTaIbHOE
KBaHTOBbIE uncia. [TomuHomsl Jlexxanapa u nprcoeqMHEHHbIE TOIMHOMBI JlexkaHnapa. CMelllaHHbIe COCTOSTHUSL.

5. IlonsATHE CrIMHA 3IIEKTPOHA. DKCIIEpUMEHTAIbHbIE JaHHBIE /151 0OOOCHOBaHUS  CYIECTBOBAHHS COOCTBEHHOI'O
MEXaHNYeCKOr0 MOMEHTa y 371eKTpoHa. OnepaTop CIIMHA 31EKTPOHA

6. Teopus BO3MYILEHUH 111 HEBBIPOXKICHHBIX YPOBHEH.

7. Teopust BO3MYIIEHHH /TSI IBYX OJIM3KHUX YpOBHEH

8. Teopust BO3MYILIEHUH TSI BRIPOXKACHHBIX ypoBHe. [IpaBunbabie ¢pyHKImu. CekyasipHOe ypaBHEHHE.

9. 3ddexr IITapka B atome Bomopoaa. CekyaspHOe ypaBHEHHE. MeTO bl pacueTa MaTPUYHBIX JIEMEHTOB VIS CEKYIISIPHOTO
ypaBueHus1. [IpaBuibHble QyHKIMH. [lonpaBky K SHEPTHH B IEPBOM MOPSAKE MAJIOCTH.

10. Pacuierienne CrieKTpaibHbIX JIMHUN B C1a00M MarHUTHOM Tionie. [IpuunHa CHATHS BBIPOXKICHUS

KpI/ITepI/II/I OLCHUBAHUA IJId 3a4€Ta

3auteHo [latoTcsi ¢ 00BsICHEHHSMH BCE ONPE/IENISHNs], YTBEPKACHHs TeopeM, popMyibl. [IpuBOASTCS JTOrMUecKH CTpOrue
JIOKa3aTeNbCTBa TEOPEM U BBIBOZBI (hopMyII.

Jarorcst ¢ 00BbSICHEHUSIMH BCE OTPEACICHUS, YTBEPKACHUS TeopeM, Gopmynbl. [IpuBoasSTCS YaCTUUHO JIOTHYECKU CTPOTHE
JIOKa3aTeNbCTBA TEOPEM U BBIBOZBI (hopMyiI.

Jarorcst ¢ 00BbSICHEHUSIMH BCE ONPEACIICHHS, YTBEPKACHHUS TeopeM, Gopmyiibl. [IpHBOASTCS OT/HENBHBIE BEIPRXKEHUSI BMECTO
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (hOPMYIL.

WJIN [arorcst 63 4eTKUX OOBSICHEHUSMHE OIPEICIICHUsI, YTBEPKICHUS TeopeM, Gpopmyibl. [IpuBoOIsSTCS 37I€MEHTHI
JI0Ka3aTeIbCTB TEOPEM U BBIBOJIOB (pOPMYIL.

He 3aureno /latorcs 6e3 yeTKUX OOBSCHEHUSIMH OIPE/IeNICHUs, YTBEpKICHHA TeopeM, hopmyisl. [IpuBonsarcs oTaenbHbIe
BBIPAXKEHHS BMECTO JI0Ka3aTeIbCTB TEOPEM H BHIBOAOB (hOPMYII.

Bompocsl k 3x3aMeny

1. HecrammonapHas Teopus BO3MYIICHUNA. BeposITHOCTE Tiepexoia MeXXAy YpOBHIMH.

2. BeposTHOCTH TIepeX010B IO/ BIMSIHUEM CBETOBOI BONHBI (ONTHYECKUE ITEPEXOJIBI).

3. IIpuHOUI TOXAECTBEHHOCTH YacThLl. OnepaTop NepecTaHOBKH. Bo30HbI 1 hepMHOHBL.

4. TTpunymn [Maynau. BonHoBast GyHKIMS CHCTEMBI YaCTHL, CHMMETPUYHAS 1 aHTHCHMMeETpUYHAs. BoHoBast QyHKINS CHCTEMBI
13 JABYX YACTHII.

5. CrimHOBast (hYHKIHMS JBYX YACTHI] C TTOTYLEIBIM CIIMHOM: IIapa- 1 OPTOCOCTOSHUE.

6. OOMeHHOE B3aNMO/IEHCTBUE

7. MHOT03JIEKTPOHHBIE aTOMBI. DHEPTHUsI OCHOBHOT'O COCTOSTHHS aTOMa TeNusl. DHEPTUsl HOHM3alNH.

8. IlocTaHOBKA 3a7a4M AJIsI OCHOBHOT'O COCTOSIHMS OpTOoresnus. MeTospl pacueTa HHTErpajIoB B JaHHOW 3a1aue
9. Momnekyna Bogopoaa

10. ITocranoBKa Bompoca B TeopuH paccesHus. JuddepeHnnanbHoe cedeHe paccestHus

11. bopHOBCKOE TIPUOIIKEHUE T HAXOXKACHUS aMIUTUTY/IbI PacCesHHs

12. Metox nmapiuaibHbIX BOJIH ISl BBIYUCICHHUS aMILUTUTY 1Bl PACCESTHUS

13. Yupyroe paccesHrie TOXISCTBEHHBIX YaCTHII

14. CymHOCTh METO1a BTOPIYHOT'O KBAHTOBAHHUS

15. CBoiicTBa OnepaTopoB «POXKICHUSD) U «YHHUTOXKECHU I dacTuil bose n @epmu.

16. BrBon ypaBaeHus Jupaka u ero omimane ot ypasaeHus lpenuarepa

17. CivH 9acTHIl, OIMMCHIBAEMBIX YpaBHeHNEM Jlnpaka

18. Pemenne ypaBaeHus Jupaka s CBOOOTHONW YaCTHIIHI.

19. IImOTHOCTH BEPOATHOCTH U TIOTOK BEPOSTHOCTH B Teopuu Jlmpaxa.

20. PeniTMBHCTCKOE ypaBHEHUE ISl YACTHII CO CITIMHOM HYb. YpaBHeHne Kieiina — ®oka - ['opgona

KPI/ITGPI/II/I OLICHUBAHUA JJId 5K3aMCHa

5(ornmmuHo) JlaroTcst ¢ 00BSICHEHNSIME BCE OIPEAEIICHIS, yTBEp KAeH!Us TeopeM, Gopmynsl. [IpuBoasTcs morndecku ctporue




JIOTHYECKH CTPOTHE JI0Ka3aTeIbCTBA TEOPEM U BBIBOJIBI (DOPMYIIL.
3(ynoBi.) JlatoTcst ¢ 0OBSICHEHUSIMH BCE ONPENIENICHHsI, YTBEPKACHUS TeopeM, hopMyibl. [IpuBoasTCS OTAEIbHBIE BBIPAXKEHHS
BMECTO JI0Ka3aTeNbCTB TEOPEM U BBIBOZIOB (POPMYIL.
WNJIN [Tarorcs Ge3 ueTknx 0ObSICHEHHSAMH ONPEIeTICHUS, YTBEPKIACHUS TeopeM, GopMyIbl. [IpuBoasTCS 371eMEHTHI
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (hPOPMYIL.
2(neynosi.) Jlatorcst 0e3 UeTKUX OOBSCHEHHUSIMU ONpPE/IENICHNs], YTBEPKICHUS TeopeM, popMyIsl. IIpuBoasTCS OTAENBHBIE
BBIPa)KEHHUSI BMECTO JOKa3aTeIbCTB TEOPEM H BHIBOJIOB (DOPMYIL.

6. YHAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIUIIJIMHBI (MO YJIS)

6.1. PexomeHnayemas JiuTepatrypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue N3natenscTBO, rof On. agpec
JI1.1 |Casenses U.B. OcHoBBbI TeopeTuueckoi ¢puzuku. T.2. Cankr-IlerepOypr:
KBanTOBas MexaHMKa: B 2-X T.: y4eOHUK Jlans, 2016
6.1.2. /lonoJHUTE/ILHAS JIUTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue N3natenscTBO, rof On. agpec

JI2.1 |Hponos N.E. 3amauu o KBaHTOBOH (U3MKe: yueOHOe Cankr-IlerepOypr:
nocoOue A By30B OU3MATIINT, 2001
JI2.2 [I'pamun A.O. KBanToBas MexaHuKa: yueOHoe mocobue Mocksa:
IIpoceemenue, 1974
JI2.3 |dpyxapes I'.®. KBaHTOBast MexaHuKa: yueOHOE mocodue Jlenunrpan: JITY,
1988
JI12.4 |CepoBa @.I'., flukuna |COopHUK 3a1a4 110 TeopeTHueckor gusuke: |(Mockaa:

AA. KBAaHTOBAs MEXaHWKa, CTATUCTHYECKAs IIpoceemenue, 1979
¢dusuka: yuedHoe mocodbue isi By30B
J12.5 |MMankuu A.M. Pa6ouas nporpamMma, METOAUYECKUE T'opro-Aurraiick: PUO |http://elib.gasu.ru/index.ph
YKa3aHHUs U PEKOMEHJIAINH 10 KypCy TATY, 2010 p?
TeopeTnuecKas (pu3nka (KBAaHTOBAsK TCOPHS): option=com_abook&view
METOIMYECKHUE YKa3aHUs U PEKOMEHIAIMH 10 =book&id=499:rabochaya-
crienuaipHoct 010701 dusuka programma-metodicheskie
-ukazaniya-i-
rekomendatsii-po-kursu-
teoreticheskaya-fizika-
kvantovaya-
teoriya&catid=6:physics&l
temid=164
JI2.6 |MarasuunukoB A.JI.,, |BBeneHnue B KBaHTOBYIO MeXaHHKY: yaeOHuk |Tomck: Dis Konrenr, |http://www.iprbookshop.ru

Myxaués B. A. IUTSL BY30B 2012 /13860.html
6.3.1 [lepevyens NporpaMMHOro obecmneveHust
6.3.1.1|MS Office
6.3.1.2|MatLab
6.3.1.3|MS WINDOWS
6.3.1.4|Kaspersky Endpoint Security wrs 6usneca CTAHAPTHbBIN
6.3.1.5|NVDA
6.3.1.6| SAunexc.bpaysep
6.3.1.7[LibreOffice
6.3.2 [lepeuyens nHGOPMAIUOHHBIX CHPABOYHBIX CHCTEM
6.3.2.1|ba3a maHHbIX «JyekTpoHHas OnbIuoTeka ['opHO-ANTalCKOr0 TOCYIapCTBEHHOTO YHUBEPCUTETA)

6.3.2.2

DnexkTpoHHO-0nbnoreynas cucrema IPRbooks

6.3.2.3

MeXBY30BCKasl SIEKTPOHHAS OMOIHOTEKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

IpoOIeMHAsT JIEKITHS

TIpe3eHTaLUs

JUCKYCCHS




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TJUCIUIIVIMHBI (MOAY JIS)

Homep aynutopun (Hasnauyenue OcHOBHOe OCHaIlleHHE

220 b1 YyebHast ayauTOpus ISl IPOBEACHUS YueHndeckas 10CKa, TOCaI0YHBIE MECTAa 00YJAIOIINX CS
3aHATUH JEKIIMOHHOT O TUIIA, 3aHATUH (o KonmmuecTBy o0ydaromumxcs), pabouee MecTo
CEeMHMHApPCKOro TUIa, KypCOBOTO IpenonaBaTens

MIPOCKTHPOBAHUS (BBITIOHEHUSI KYPCOBBIX
paboT), TPYIIOBBIX M WHAUBUIYATBHBIX
KOHCYJbTAllUH, TEKYIIETO KOHTPOJIS U
MIPOMEXYTOUHOMN aTTeCTall!

214 b1 KaOuHer MeTonuKy mpernogaBanus GU3UKY. | YaeHrnIeckast TOCKa, MyJIbTHMEIUAIPOCKTOpP, KOMIIBIOTED,
Y4eOHast ayTuTOpHs IS TIPOBEICHUS JKpaH, MMoCaJI0YHBIC MeCTa 00yJaroIUXCcs (10 KOJIUIESCTBY
3aHATUH JIEKIIMOHHOTO THIIA, 3aHITUN o0y4atormuxcsi), pabodee MeCTO IPEToaBaTes

CEeMHMHApPCKOro TUIa, KypCOBOTO
MPOCKTUPOBAHUS (BBIMOIHEHHS KYPCOBBIX
paboT), TPYIIOBBIX M WHAUBUIYATBHBIX
KOHCYJbTAIWH, TEKYIIEr0 KOHTPOJISI U
MIPOMEKYTOUYHOM aTTEeCTAIIUH

211 Bl KommbrotepHslii knace. YueOHast PabGouee mecto npenogasarens. [locanounsie Mmecta
ayJUTOpUS sl IPOBEICHUS 3aHATHI o0y4atommxcs (10 KOJINYECTBY 00yUaromuxcsi),
JICKOUOHHOI'O THUIIA, 3aHATHI CEMHUHAPCKOI'0 |KOMIIBIOTEPHI C JOCTYIIOM K I/IHTepHCT

THUIa, KYpCOBOT'O MPOEKTHUPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX pador),
IpyNIoBbIX U THAWUBUAYAJIbHBIX
KOHCYJbTALUH, TEKYILEr0 KOHTPOJISI U
IPOMEXYTOYHOHU aTTecTanuy. [loMenieHue

214 b1 KabuHeT MeTOUKH MpernoaaBaHus GU3UKH. | YdeHHnIecKast OCKa, MyJIbTHMEIHAPOCKTOP, KOMIIBIOTED,
Y4eOHast ayquTOpus A1 IPOBEICHUS 9KpaH, IOCaI0YHbIE MeCTa 00yJaromuxcs (10 KOJTHYECTBY
3aHATUH JIEKIMOHHOIO THIIA, 3aHITHI o0yyaromuxcs), pabouee MECTO IPEOAaBaATENS

CEMHMHAPCKOTro TUIIa, KypCOBOTO
IPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX
paboT), rpyNIoBBIX U HHAUBHUIYaJIbHBIX
KOHCYJIbTallUH, TEKYIIETro KOHTPOJIS U
MPOMEKYTOYHON aTTECTAIlNU

211 b1 KomrmbroTepHsiii kiace. YueOHast Pabouee mecto npenogasatens. [locagounsie Mecta
ayJUTOPHS IS IPOBEACHUS 3aHATHA o0y4atrormumxcst (1o KOJMMYECTBY 00yUaromuxcsi),
JIEKLIMOHHOTO THIIA, 3aHATUH CEMHHAPCKOT0 [KOMIIBIOTEPHI € JoCcTynoM K MHTepHeT

THIA, KypCOBOI'O IIPOEKTUPOBAHUS
(BBINIOTHEHUSI KYPCOBBIX padoT),
TPYNIIOBBIX U MHAUBHIYaJIbHBIX
KOHCYNbTAIUH, TEKYIIEro KOHTPOJIS U
IpoMEKyTOUHOM aTTectanuu. Ilomemenue

220 b1 Y4eOHast ayquTOpHUs Al IPOBEICHUS YyeHndeckast JOCKa, MMOCAOYHBIE MECTa 00yJIAFOIIIX CSl
3aHATHH JEKIIMOHHOTO THTIA, 3aHATHHA (110 KONMIYECTBY OOydaroImuxcs), pabodee MecTo
CEMHUHAPCKOr0 THIIA, KYPCOBOI'O npernojaBaTes

MIPOSKTUPOBAHHMS (BBIIOJIHEHHS KYPCOBBIX
paboT), TPYIIOBHIX ¥ WHANBUAYAIBHBIX
KOHCYJIbTAIHH, TEKYIIEro KOHTPOJIS 1
TIIPOMEKYTOUHON aTTECTAIINH

9. METOANMYECKHME YKA3ZAHUA NI OBYYAIOIIUXCA IO OCBOEHUIO JUCHUITIJIMHBI (MOAYJIS)

Jleximu, ¢ OAHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHSITHI B BBICUINX YUCOHBIX 3aBEACHHUSIX, TIPEACTABIISIONIAs
c000# CHCTEMAaTHYECKOe, MOCIICOBATEIBHOE YCTHOE H3II0KEHNE PEIIOIaBATEIIEM OPEICICHHOrO pa3aeina KOHKPETHON HAYKH HITH
Y4eOHOI AUCIMILINHBIL, C APYTOi — 3T0 0cobast hopMa cCaMOCTOSATENLHON paboThI ¢ yueOHBIM MaTepruaioM. JIeKIus He 3aMeHseT Co00M
KHHT'Y, OHA TOJIBKO IIOATAIIKUBACT K HEell, PACKPBIBAsl TeMy, IPOOIIEMY, BBIICISISL TIIABHOE, CYIIECTBEHHOE, Ha YTO CICAYeT 00paTuTh
BHHMAHHE, yKa3bIBACT IIYTH, KOTOPHIM HYXKHO CIEIO0BATh, JOOMBASICH MIyOOKOrO IIOHMMAHHUS IOCTABJICHHOM IPOOIEMBI, a He o0Iei
KapTHHBI.

Pabota Ha EKINH — 3TO CIIOXKHBIN MPOIIECC, KOTOPBIH BKITIOUAET B ce0s TAKKME SJIEMEHTHI KaK CITyIIaHKe, OCMBICIICHHE U COOCTBEHHO
KOHCIEKTHpOoBaHKE. J[JIst TOro, 9TOOBI JIEKIHS BHITIONHIUIA CBOE HA3HAUSHHUE, BAXKHO MOATOTOBUTLCS K HEH U €€ 3aliCH elle 10
MPUXO/Ia IPEofaBaTesisi B ayAuTopuio. be3 3Toro nanpHeiiniee BOCIPHUATHE JISKIIMA CTAHOBUTCS CIIOKHBIM. JISKIHS B yHUBEpCUTETE
paccunTaHa Ha MOATOTOBJICHHYIO ayauTopuio. [IpenongaBarens usnaraer 000 BOPOC, OPUCHTHPYSCh Ha T€ 3HAHHS, KOTOPHIC
JIOJDKHBI OBITh y CTYICHTOB, YCBOUBILMX MaTepPHall BCEX MPEIbIIYIIUX JIEKIHil. Ba)KHO HAYIUTHCSI CITYIIATH PEMOAaBATENs BO BPeMs
JICKIWH, TTIOICP)KUBATH HEIPEPHIBHOC BHUMAHKE K BBICTYIIAIOIIEMY.

OpHaKo, OJHOTO CITyIIaHHs HeAocTaTouHo. HeoOxomumo (GUKCHpOBaTh, 3aIUChIBATh TOT OTOK HH(OpPMAIIMH, KOTOPBIA coodmaeTcs




BO BpEMsI JICKIINU — HAYYUTHCSI BECTU KOHCIICKT JICKIWH, I'1C (bOpMyJ'II/IpOBaJ'II/ICB ObI HAaUOOJIEE BAYKHBIE MOMCHTBI, OCHOBHBIC
TIOJIOXKCHUS, U3J1ara€MbIC JICKTOPOM. ﬂﬂﬂ BCACHUA KOHCIICKTA JICKINHU CJICAYCT UCIIOJIB30BaATh TCTPAb. Be[[eHI/Ie KOHCIICKTa Ha
JINCTOYKAaX HEC PCKOMCHAYCTCs, IOCKOJIbKY OHU HC TaK y[[06HI)I B UCIIOJIb30BAHNU 1 YaCTO TCPAIOTCA. HpI/I O(i)OpMJ'IeHI/II/I KOHCIICKTa
JICKITMK H€O6XOZ[I/IMO OCTaBJIATH MOJIA, TAC CTYACHT MOXCT 3alIUCaTh CBOU COOCTBEHHEIE MBICJIM, BO3HUKAIOIINE IMapauICIbHO C
MBICJIAIMU, BbICKa3aHHBIMH JICKTOPOM, a TAKXKC BOIIPOCHI, KOTOPBIC MOI'YT BOSBHUKHYTH B IIPOLCCCE CITYIIAHUA, 4TOOBI IMOJIYYUTh Ha HUX
OTBCTHI ITPHU CaMOCTOSTCIIBHOU npopa60TKe MaTepuralia JICKUNH, Ipu N3y4CHU U peKOMeHHOBaHHOfI JIMTEPATYPhl NI HENOCPEACTBCHHO
y npenoaaBaTeiisd B KOHIC JICKIHHU. CocTaBisist KOHCIICKT JICKIIUH, CJICAYCT OCTABJISATH 3HAYUTEIIbHBIN HUHTCPBAJI MCXKY CTPOYKaMHU. 210
CBsA3aHO C TEM, YTO MHOI'ZIa BO3ZHUKACT HCO6XO,Z[I/IMOCTI) BIIMCAaTh B HepBOHa‘IaJ'ILHLIﬁ TCKCT JICKIIUU OAHY WUJIN HECKOJIBKO CTPOYCK,
HUMCIOIUX MPUHIUTTHAJIIBHOC 3HAUCHNUEC U TOUCPITHYTBIX U3 APYTUX HCTOYHHUKOB. Paccrosinue MCXKAY CTPOKaMH HeO6XO)II/IMO TaKXKE 1J1d
NOAYCPKHUBAHMS CJIOB UJIU LCJIBIX I'PYIIIl CJIOB (TaKOC NMOAYCPKHBAHUC BbI3BIBACTCS HCO6XOZ[I/IMOCTLIO NpuBJICYb BHUMAHHUC K JaHHOMY
MECTY B TCKCTC ITPU ITOBTOPHOM '-ITCHI/II/I). OOBIYHO NOAYCPKUBAIOT ONIPCACICHH A, BBIBOABI.

Takyxe Ba’KHO IOJIHOCTBIO 0€3 BCAKMX U3MEHEHH BHOCHUTE B TETpaJb CXEMBbI, Ta6J'II/IIII>I, YCPTEKU U T.II., €CJIM OHU MPCATIOIaratoTCs B
JICKIIUU. I[J'IH TOro, 4TOOBI COBMECTUTH MCXaHHUYCCKYIO 3aIUCh C MOYTHU JOCIIOBHBIM (I)I/IKCI/IPOBaHI/ICM HauOoJIee BaXKHBIX HOHOM(CHHﬁ,
MO’KHO HMCIIOJIB30BaTh CUCTEMBbI YCIIOBHBIX COKpaIJ_[eHI/II‘/IL B MEPBYIO OUCPCAb COKPAIIAOTCA JJIMHHBIC CJIOBA U TC, YTO ITIOBTOPSIOTCS B
pcun JICKTOpA Yalie BCCro. HpI/I 9TOM CaMO COKpaIlICHUEC JOJIPKHO OBITh IO BO3MOKHOCTH KpaTKHM.

CemuHapckue (npakrudeckue) 3ansatust CaMocToaTenbHas paboTa CTYIEHTOB 110 TOJATOTOBKE K CEMUHAPCKOMY (IIPAKTUUECKOMY )
3aHATUIO JIOJDKHA HAYMHATHCS C O3HAKOMJICHUS C IJIAHOM CEMUHAPCKOro (MIPaKTHYECKOr0) 3aHATUS, KOTOPbII BKIIOUAET B ce0sl
BOIIPOCHI, BBIHOCUMBIE Ha 00CY>KA€HHE, PEKOMEH ALK 10 IIOATOTOBKE K CEMUHAPY (IPAKTHYECKOMY 3aHSATHUIO), PEKOMEHYEMYIO
JUTepaTypy k TeMme. Mzydenue MaTepuaia ciieyeT HadaTh ¢ IPOCMOTpPa KOHCIIEKTOB JIEKIUH. BoccTaHOBUB B mamsTH MaTepuall,
CTYZIEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOXKEHUS TEMBI, BOIPOCHI TEMBI, BBIIENIAS B HEH TJIaBHOE U HOBOE, Ha UTO 00OpallaIoch
BHUMAaHME B JIEKIUU. 3aTEM CIIEAyeT BHUMATEJILHO IPOYUTATh COOTBETCTBYIOLIYIO IVIaBY YueOHHKA.

s 6onee yriyOneHHOro U3y4eHHUS BOIIPOCOB PEKOMEHYETCsl KOHCIIEKTUPOBAHHE OCHOBHOM U JOIOMHUTENIBHOM TUTEpaTyphl. UnTas
PEKOMEHI0BaHHYIO JINTEPATYPY, HE CTOUT [TAaCCUBHO IPUHUMATh K CBEICHUIO BCE HAITMCAHHOE, CIIEAYET aHAJIM3UPOBATh TEKCT, 1yMaTh
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aITMCH 10 X0y YTEHHsI, KOTOPbIE IPEBPALIAIOT YTEHHE B IIPOLecC. 3allCH MOTYT BECTHUCh B
pa3nuuHoil hopMe: pa3BepHYTHIX M IPOCTHIX IJIAHOB, BBIIMCOK (TE3UCOB), aHHOTALUI U KOHCIIEKTOB.

ITonoGpaB, oTpaboTaB MaTepual U YCBOUB €0, CTYICHT JIOJKEH HayaTh HETIOCPEACTBEHHYIO [TOATOTOBKY CBOETO BBICTYIUIEHHS Ha
CEMUHAPCKOM (IIPAaKTHYECKOM) 3aHSITUH AJIs 4Ero CleAyeT MPOoAyMaTh, Kak OTBETUTh Ha KaXKIblil BOIIPOC TEMBI.

ITo xaxxpoMy BoIpoCy IUTaHa 3aHATHH HEOOXOAUMO MOATOTOBUTHCS K YCTHOMY co00LIeHuIo (5-10 MUH.), OBITH FOTOBBIM IPUHATH
y4yacTtue B 00CYX/ICHHH U JIOTIOJTHEHUH JIOKIIAI0B U COOOIICHUH (10 5 MUH.).

BsicTymnieHne Ha CeMHHApPCKOM (IPAKTHYECKOM) 3aHSITHU JOIKHO YIOBJIETBOPATH CIETYIOUIUM TPEOOBAHHAM: B HEM H3J1araroTcs
TeopeTHIecKHe MOAXObI K PACCMaTPUBAEMOMY BOIIPOCY, AAETCsI aHAIM3 TIPUHIIUIIOB, 3aKOHOB, MOHATUI 1 KaTETOPHiA; TEOpETHUECKHE
TONT0XKEHUST MOAKPEIUIIOTCs haKTaMu, IPHUMEPaMH, BBICTYILUIEHUE I0TKHO OBITh apTyMEHTHPOBAHHBIM.

CamocrosiTenbHast pabota 00yyaronMxcsi— 3TO IaHupyemast yaeOHasi, yaeOHO-UCCIIeI0BaTeNbCKasl, HAyYHO-HCCIIEA0BATEIbCKAS
paboTa, BEIIIONHsIEMAas: BO BHEAYAUTOPHOE BPeMsI 110 33]aHHUIO U IPU METOAMYECKOM PYKOBOACTBE MperogaBates, Ho 6e3 ero
HETIOCPEACTBEHHOr0 y4acTHsI.

O0BbeM caMOCTOSATENBHOM paboThl onpeenseTcs y4eOHbIM MIIAHOM OCHOBHO# MPO()eCCHOHANBHOM 00pa30BaTEeIbHOUIIPOrPAMMBI
(OTIIOIT), paboueii mporpaMMoi JUCIUTLTUHBI (MOYJIS).

CamocrosiTenbHasi paboTa OpraHu3yeTcsl U MPOBOAUTCS C 1IeTbI0 (POPMUPOBAHUS KOMITETEHIIHI, TOHUMAEMBIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAaHWS, YMEHHS M JIHYHOCTHBIE KauecTBa IJIsl YCIEITHON MPAKTUUECKOM AESTENbHOCTH, B TOM YHCIIE:

- opMupoBaHUs YMEHUH 110 MMOMCKY U MCIIOIB30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUAILHOM JTUTEPATYPHI, a TAKKE
JIPYrux UCTOYHUKOB HH(OPMAIINY;

- KQUECTBEHHOI'0 OCBOCHUSI M CUCTEMATH3aLUH OTyYEHHBIX TEOPETUIECKUX 3HAHUH, UX YIITyOJIeHHUs ¥ PACIIUPEHNUS 10 IPUMEHEHHIO
Ha ypOBHE MEXKIIPEAMETHBIX CBSI3eH;

- (hopMHUpOBaHHSL YMEHUS IPUMEHSTH MOMyIeHHbIC 3HAHUS Ha MPAKTHKE (B MPO(PECCHOHANBHOM AEATEbHOCTH) U 3aKPeIICHUS
MIPAaKTHYECKUX YMEHHI 00YUJaroIuxcs;

- Pa3BHUTHS MO3HABATENBHBIX CIIOCOOHOCTEN, (POPMUPOBAHUS CAMOCTOSTENEHOCTH MBIIIIEHUS 00YJaIOIINXCSL;

- COBEpILICHCTBOBAHMS PEUEBBIX CITIOCOOHOCTEH 00yYaroIInuXCs;

- (hopMupOBaHHS HEOOXOAUMOTO YPOBHSI MOTHUBALIMH OOYUYAIOIIUXCS K CHCTEMAaTHYECKOH paboTe IS TOTydeHus 3HAaHUH, yMEHUH 1
BJIaJICHU B IEPUOJ yIeOHOTO CeMeCTpa, aKTUBHOCTH 00y4aroNIuXcsl, TBOPUECKON HHUIUATUBEI, CAMOCTOSTEINEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opMupoBaHUs CIIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOTIO3HAHHIO, CAMOOIPEICTICHUIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALIH M CAMOPETYIISILIHN );

- Pa3BHUTHS HayIHO-HCCIIEA0BATENILCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMIHOCTHBIX OTHOLIEHH.

K camocrosiTensHO# paboTe o AUCHUIITHHE (MOAYIIO) OTHOCATCS: IPOPa0dOTKa TEOPETHYECKOTO MaTepHraa AUCIUILTHHBI
(MOIyJIs1);TOArOTOBKA K CEMUHAPCKUM M MIPAKTUUECKUM 3aHATHSM, B T.4. MOJTOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBaEMOCTH
o0yuaromuxcs(TeKyIiasi aTTecTalys); MOAroTOBKa K JIA00OpaTOPHBIM paboTaM; IOJrOTOBKA K MPOMEKYTOUHOH aTTecTaluu (3auéraM,
9K3aMeHaM).

Bunsl, hopMBI 1 00BEMBI CAMOCTOATETBHOI PAOOTH! 00YJAONUXCATIPH U3YICHUH TUCIUTLTHHBI (MOIYIIS) ONPEIeNIOTCS:

- coziepKaHNeM KOMITeTeHINH, (POPMHUPYEMBIX TUCIUIITNHON (MOITyIIeM);

- cieUKON TUCHUILTAHEI (MOAYIIS), MPUMEHSEMBIMHI 00pa30BaTeIHLHBIMHU TEXHOIOTUSMH;

- TpynoeMkocTsio CP, mpenycMoTpeHHON yaeOHbIM IIIaHOM;

- YpOBHEM BEICIIET0 00pa30oBaHN (OakamaBpHart, CIIENHAIHTET, MaTUCTPaTypa, acClupaHTypa), Ha koTopoM peammsyercs OITOIT;

- CTENICHBIO MTOJATOTOBIEHHOCTH 00YYaOIINXCSL.
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BBoaHbBI TEeCcT
1. 3akon Credana-bonsimana

BeiOGepure oiuH OTBET:
a. Re=c T4
b. Re=cT"3

c. Re=cT"5

2. DHeprus KBaHTa CBETa

BbiGepure OiMH OTBET:
a. hn
b. hv

c. ho

3. BepHo 11, uto BHenHuit GoTodPEKT - TO UCIyCKaHUE IIIEKTPOHOB BEIIECTBOM MO/ AeHCTBUEM cBeTa?

BriOepuTe OJIMH OTBET:
d. HET
b. na

C. HE 3HaI0

4. Ypasuenue DiiHiuTeiHa uisi BHerHero ¢porodddexra

Beibepure oMt OTBET:
a. hv = A+mv"2/2
b. ho = A+mv"2/2

c. hv=A+mv

5. Kak HazpIBaercs ciemyromas MoJeab aToMa: ATOM - paBHOMEPHO 3apsDKEHHBIH [1ap, BHYTPU KOTOPOTO
JIEKTPOHBI

Bribepure oquH OTBET:
a. Monens Pesepdopma
b. Mognens ToMcoHa

€. Mogens bopa

6. Kak HazpBaeTcs ciemyromas MoeNb aTomMa: B IeHTpe atoMa MacCHBHOE 510, BOKPYT KOTOPOTO IBHIKYTCS
JIEKTPOHBI

Bribepure oquH OTBET:
a. Mogmens ToMmcona
b. Monens Bopa

. Mopens Pezepdopaa



7. Uemy paBHa SHEprHsi OCHOBHOT'O YPOBHS aToMa BOoposa’?

BeiOGepure ofuH OTBET:

a.-9,8 B
b.-13,6 5B
c. 13,6 5B

8. Uemy paBHa [UIMHA BOJHBI Jie Bpoilsist 1st SJ1eKTpoHa, ABIKYIIErocst co cKopocThio 10 Mm/c

BriGepure oMH OTBET:
a. 87 nm/c
b. 73 mm/c

. 50 mm/c

9.BepHo nu, uTo nocTosiHHas [1nanka papHa 6,63 *107%4?

Bepuo

10.Bepna 5n popmysa s umiysbca hotona p = h/A?

Bepno

Texymmuii Tect 1

1. B ueM 0ocoOeHHOCTH TITaHETAPHOM MO aToMa Bogopoa?

Bribepure oquH 0oTBET:
a. B nenTpe atroma HaXOIUTCSI MACCUBHOE OTPHIATENBHO 3aPSHKEHHOE SIPO
b. B 1eHTpe aTOMa HAXOAUTCS TMONOKUTETBHO 3aPSKECHHOE SIPO

c.B HECHTPE aTOMa HaXOAUTCA MACCUBHOC ITOJIOKUTEIIBHO 3apsHyKEHHOE AP0

2. I'unoresa nie bpoiins rnacur:

Bribepure oquH OTBET:
a. CBsI3aHHO# YacTHIIE CIIEAYeT COMOCTABUTD TUIOCKYI0 MOHOXPOMATHYECKYIO BOITHY
b. CBoGomHO# yacTHIlEe Clle/TyeT COMOCTABHUTD TUIOCKYI0O MOHOXPOMATHYECKYIO BOJIHY

C. Yacrurie cieayeT ComoCTaBUTh INIOCKYI0 MOHOXPOMATHIECKYIO BOIHY

3. IMocrynatsl Bopa:

BBI6CpI/ITe OJIMH HUJIN HECKOJIBKO OTBCTOB:

a. I/IznyquI/Ie 1 NTOTJIOHICHHUE SHEPIUU aTOMOM IMPONUCXOAUT IMPU HEMPEPBIBHOM IIEPEXOJAC U3 OAHOI'O
CTalMOHAPHOI'O0 COCTOAHHSA B APYIroe



b. CyHIeCTByIOT CTalMOHAPHBIC COCTOAHUA aTOMA, B KOTOPBIX OH HE U3JIYHYAaC€T U HC MMOIJIOMIACT SHEPIHUIO
C. CyHIeCTByIOT CTAallMOHAPHBIC COCTOSAHUS aTOMA, B KOTOPBIX OH U3JTy4acT, HO HE MOIIOIACT SHCPTUIO

d. MznydeHue u MOrIIOIEHHE SHEPTUH ATOMOM MPOUCXOAUT MPU CKAYKOOOPA3HOM MEePEX0Jie U3 OTHOTO
CTallMOHAPHOI'O COCTOSIHUSI B IPYroe

4. DJIeKTPOH JBMXETCS CO cKopocThio 1| Mwm/c. HaliTn IMKINYecKyro 4acToTy ero BOJHBI 10 bpois

Bribepute OiMH OTBET:
a. 4,33 *10"15 pan/c
b. 4 *10"15 pan/c
C. 5,33 *10"15 pa/c

5. Uem 3a/1aé1cs COCTOSTHUE MUKPOUYACTHUIIBI?

BeibepuTe OJMH WM HECKOIBKO OTBETOB:
a. Bonnosoii pynkimeit
b. CkopocThio u Maccoit

C. OyHKLMEN COCTOSAHUSA

BepHo MK 3anKcaH NPMHLWN CYNEPNO3IULKMKA cocToAHKA: 1 = ROy, 'E|nf)'1-|2 =1

BbibepuTe OQMH OTBET:
a. HeT

b. He 3HaW

c.na

YpasHeHWe LUpeguHrepa 3anucbiBasTCA Tak:

BbiGepUTe 0UH OTBET:
.y O 2
a.tho = %Vzw + U(z,y, 2, t)

.o Ol 2
b ih—- = —%W2¢+U[ﬂ:,y, z,t)

2
E ih% = _%v2¢ + Uz, y, z,t)



DopMyna ona NNOTHOCTM NOTOKa BEPOATHOCTH:

BblbepuTe 0QMH OTBET:

a j = = (yvyr — V)
b. j = B (YVy* + ¢ V)
c.j= (Vg — ¢ V)

9.
Bepno nu, yto ypasHenue llIpénunrepa nuueitHoe n ogHOpoaHOE?
BeiGepure oiuH OTBET:

Bepuo

Hesepno

10.

BepHo MK 3anKcaHa opmyna sdgekta KoMNToHa:

A2 — Ap = - (1 — cosb)

BhIGEPHUTE OMH OTBET:
BepHo

HeeepHo

Texymmii Tect 2

1. ®opmyna It KOMMYTaTOpa IBYX JTUHEHHBIX OMEPaTOpPOB:

Bribepure oquH 0TBET:
a. [A,B] = AB+BA
b. [A,B] = A-B
c. [A,B] = AB-BA



hopMyna AnA oNepaTtopa NPoeKLMY MOMEHTA MMNYMNbCA:

BbibepuTe 0AHH OTEET:

a L=—%v
b. Pz =—z’%%
C E:—ihf"

3. Ykaxxure CBOMCTBA CaMOCOIPSKEHHOTO OMepaTopa:

BeiOepure 0MH MM HECKOJIBKO OTBETOB!
a. CoOcTBEeHHbIE 3HAUEHHUSI CaMOCONPSHKEHHOT'0 OllepaTopa JIeHCTBUTENbHbBIE YHCIIa
b. IIpousBeaeHIe CaMOCOTPSKEHHBIX KOMMYTATHBHBIX OMEPATOPOB SIBISIETCS CAMOCOTIPSKEHHBIM OIEPaTopoM

. Cymma caMOCOIPSKEHHBIX OTIEPAaTOPOB SABJISETCS CAMOCOIPSKEHHBIM OIIEPaTOpOM

Onepatop NPoekUMKM MMAYNbChI:

BbIOepHTE O4HH OTBET:

- h @

d. Py :EEE
b. pr =—ih%
. k8
CDr = "t

5. BepHo J1i1, 9TO CHEKTp JIMHSHHOTO OIepaTopa -- 3T0 COBOKYITHOCTB €ro COOCTBEHHBIX 3HAYCHUH 1 COOCTBEHHBIX
GbyHKIMin?

Bribepure oquH 0TBET:
Bepno

Hesepno

6. BepHO 111, 9TO B KBAHTOBOW TEOPUHM OCHOBHBIM (DU3MUYECKUM BEIIMYMHAM COIMOCTABIISIOTCS CAMOCOIPSHKECHHBIE
orepaTopsr?

Bribepure oquH OTBET:
Bepuo

HesepHo



7. BepHo JIK, 4TO (l)I/I3I/I‘IECKa$I BCJIMYMHA MOXKCT [IPUHUMATDH TC TU TOJIBKO TC 3HAYCHUA, KOTOPLIC COBIIAAAr0T C
COOTBETCTBYIOIIMMU 3HAYCHUAMUA ec onepaTopa?

BeiOGepure oiuH OTBET:
Bepuo

Hesepno

8. BepHo 11, uto Haubosee nmonHoe onucaHue COCTOSIHUSA KBaHTOBOI CHCTEMBI JOCTUraeTcs 3alaHuEM
COOTBETCTBYIOIIEH 3TOMY COCTOSIHUIO BOTHOBOH (PYHKIIMU?

BeiOepure ouH OTBET:
Bepuo

Hesepno

9. BepHo JI1, YTO OCHOBHBIM YpaBHCHUCM KBaHTOBOI TCOPUU SBJISICTCA YPABHCHUEC LHBapunanaa?

BriOepuTe OJIH OTBET:
Bepuo

HesepHo

10.
Bepxa Nu thopmyna AnA CpeHern 3Ha4eHWA onepatopa:; @ = f W+ Abdx?

BrIGEPHTE OAWH OTEET:
Bepho

HesepHo

Texywmmii Tect 3

1. CdopmynupoBats npuHim 3anpera [laynmm

2. Yro Takoe mapareiuii?

3. Yro Takoe opToreuii?

4. Kakwue yacTuIlbl Ha3bIBAIOTCS PepMUOHAMMU?

5. Kaxkwue gactuipsl Ha3pBaroTCI 0030HaAMM?



8. CocrosiHue ¢ OpOUTANBEHBIM KBAHTOBBIM YUCIOM |=2 0003Ha4YaeTcsi OYKBOIL:

BribepuTte o/uH OTBET:
a.f
b. d

&
&
&

C.S




o d.p

9. CKOIBKO 3HAYEHMIT MNPUHUMACT MAarHUTHOC KBAHTOBOC YHMCJIO B d cocrostaun?

BeiOepure oiuH OTBET:
a.b
b.1
c.3

RIS TS B

d.7

10. Yemy paBHa nocrosinHast Punoepra?

BbiGepure OiMH OTBET:
a.3,4-B
b. 6,8 5B

c. 13,6 °B

Texymmii Tect 4

1. CdopmynupoBats npunim 3anpera [aynm

2. Kaxue yacTuibl Ha3bIBAIOTCS TOXKIECTBEHHBIMU?

HaifT1 oLINMGKY B KOMMYTALMOHHBIX COOTHOLLIEHWAX [ANA ONEPATODOR NPOSKLUMKU CNHHA:

BbIOEpUTE OOWH OTBET:
- h
a. [Sg_-; Sz] = Z_Sy

b [S,,S.] =iLS,

c. [Sz, Syl =iLs,

4. MOoXHO 1T OTTCaTh AaHTUYACTHITY B Teopun [Jupaka?
Bribepure oquH OTBET:

a. He 3HAIo

b. mer

l"‘
C. I1a



Mo KaKoH hopMyne BEIYMCNAETCA BENMYMHA MOOYNA CNMHA?

BbiGEpUTE OfH OTBET:
h e
a5 = EV{S[S +1)

b. S = hy/s(s + 1)

c.S:—z—"‘:T s(s+1)

Yemy pasHa BenWYWHA MOOYNA CMHA 3NeKTPoHA?

BrIGEpUTE OUH OTBET:

hy3

d.
B

hy3
2

c. 12

MpOoSKLWA CNHHOBOMD MAarHWHTHOTO MOMEHTA 3NEKTPOHA BLIMMCNAETCA No dopMmyne?

BbIGepUTE OAMH OTBET:

a (M), = M;
b. (M), = +M;
C. HE 3HAID

8. Pacriernisirorest i ypoOBHH SHEPIUH aTOMa B MATHUTHOM T10Jie?
Bribepure oquH OTBET:
a. He 3HaI0

b. mer

.
C. I1a



BepHa N oopMyna AnA BENHYMHEl NOMHOTD MEXAHWYECKOTD MoMeHTa J = Q—tv""j[j + 1)7

BbibepuTe 0OWH OTBET.
BepHo

HeeepHo

10. Bepno nu, uto ypaBHeHus! [lupaka ONMMChIBAIOT PEISTUBUCTCKYIO KBAHTOBYIO TEOPHUIO?

BriOepuTe OI1H OTBET:
Bepuo

HesepHo

Kpurepun oueHuBanus

Kpurepun oueHMBaHMs A1 IK3aMeHA U 3a4€Ta ¢ OlleHKOI

Ormenka Kputepun

S(otanuno) | Hdarotcs ¢ 0OBbSICHEHHUSAMH BCE ONPEACICHUs, yTBEPKACHH TeopeM, hopmyisl. [IpuBoxsres
JIOTMYECKH CTPOTHE T0KA3aTENbCTBA TEOPEM H BBIBOABI (HOPMYIL.

4(xoporo) Jatotcs ¢ 00BbICHEHUAMH BCE ONPEASNICHUs, yTBEPKACH! TeopeM, hopmyisl. [IpuBopsares
YaCTUYHO JIOTUYECKH CTPOTUE AOKA3aTEIbCTBA TEOPEM U BBIBOABI (HOPMYIL.

3(ynoBi.) Jatotcs ¢ 00BbSICHEHUAMH BCE ONPEASTICHUs, yTBEPKACH! TeopeM, hopmyisl. [IpuBonsarcs
OTIIeNbHBIC BEIPAXKEHHSI BMECTO JIOKA3aTEeNILCTB TEOPEM M BBIBOTOB (hOPMYIL.

WJIN [Jatotcs Ge3 ueTkux 00bsICHEHUSMU ONPEICIICHUS, YTBEPKICHUS TEOpeM, (OPMYIIBL.
ITpuBOAATCSI DIEMEHTHI JOKAa3aTEIBCTB TEOPEM U BBIBOAOB (GOPMYIL.

2(neynon.) | Jlatorcs 0e3 4eTKMX OOBSICHEHUSIMU OIPE/ICNICHHs], YTBEPIKACHUsI TeopeM, (HOpMYJIbL.
[puBonsTCs OTAENBHEIE BBIPaKEHUSI BMECTO JOKA3aTENBCTB TEOPEM U BEIBOIOB (hopMyII.

KpnTepml OLICHUBAHUA 1JIfA 3aYeTa

Omnenka Kputepun

3auTeHo Jlarorcst ¢ 0OBsICHEHNSIME BCE OIIPEEIICHUsS, YTBEP)KIACHUS TeopeM, Gpopmyisl. [IpuBomsaTes
JIOTUYECKH CTPOTHE JI0KA3aTENBCTBA TEOPEM H BBIBOJIBI (POPMYIL.

Jlarorcst ¢ 0OBSICHEHUSIME BCE OIPEEITICHUsS, YTBEP)KACHUS TeopeM, Gopmyisl. [IpuBomsaTes
YaCTHYHO JIOTHYECKH CTPOTHE I0KAa3aTeIbCTBA TEOPEM U BBIBOIIBI (hOPMYIL.

Jlarorcst ¢ 0OBSICHEHNSIMH BCE OIPEAETIECHHS, YTBEPKACHHUS TeopeM, Gpopmyisl. [IpuBonsaTes
OT/IENbHBIC BEIPRKEHNSI BMECTO JJOKA3aTEIBCTB TEOPEM H BBIBOJIOB (DOPMYII.

WJIN [Jatotcs 6e3 4eTKnx 0OBSCHEHUSAMH ONPEEIICHUS, YTBEPKICHUS TEOPEM, (OPMYIIBL.
[TpuBOOSTCS 3IEMEHTHI T0KA3aTENECTB TEOPEM U BBIBOIOB (hOPMYII.




He 3auteno | Jlatorcs 6e3 4eTKHX OOBSICHEHUSIMH ONPEACIIECHHS, YTBEPKACHUS TeopeM, (opMyIIbI.
[IpuBonsTCs OTAETBHBIE BRIPAYKEHHUSI BMECTO JI0KA3aTENILCTB TEOPEM U BHIBOAOB (hopmyi.

Kpurtepun ouneHnBanus Jj1sl KOHTPOJIBLHO padoThI

Onenka Kputepuu

S(otamuno) | JlaeTcs MONHOE pellieHre BCeX 3a71a4, BO3MOXHBI MEITKHE HEZI0UETHI.

4(XOpOHIO) Opna 3a1aua peuICHa NOJIHOCTBIO, XOTA JOIYCKAIOTCA MCJIKHUC HETOUCThI. BTOpaH 3aJgada
peuicHa 4aCTU4IHO.

3(ynoBi.) 3agauu peieHsl YacTuyHO. [IpuBOISTCS MpaBUIbHBIE XOABI PELICHHM.

2(Heyz[013n.) Pemenus ner. HpI/IBOI[HTCH TOJIBKO OTACJIbHBIC HCCBA3HBIC BHIPAKCHUA.

KpnTepml OICHUBAHMA JIfl TECTa

Ormenka Kputepun

S(otimmuno) | 91 — 100 GamtoB

4(xoporio) 76-90 GasioB

3(ynoBi.) 60 — 75 bamoB

2(neynoin.) | mensblie 60 6amioB
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