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CnMcok JOKyMEHTOB M MaTepHAJIOB

1. TlepedeHb UTAHUPYEMBIX PE3YJIHTATOB OOYUYCHHSI 110 JUCIUILINHE, COOTHECCHHBIX C yCTa-
HOBJICHHBIMH B 00pa30BaTeIbHON POrpaMMe HHINKATOPAMHU JOCTHKCHHSI KOMITETEHITUI

2. Llenb ¥ MECTO AMCHMILTUHBI B CTPYKType 00pa3oBaTebHOM MporpaMmbl

3. Conmepxanue paboueld mporpamMmbl (00BEM THUCHIMIUIMHBI, TUIIBI U BUJbI y4eOHBIX 3aHs-
TUH, y4eOHO-METOAMUECKOE 00CCIIEUeHUE CAaMOCTOSITETLHOM PabOThI 00yJaIOIIUXCsl)

4. ®oHJ OIICHOYHBIX CPE/ICTB IO ITUCIUTUINHE
4.1. TlepeyeHb KOMIIETEHIIMH U WHIUKATOPOB JTOCTHXKEHUS KOMIETEHLUN C YKa3aHHEM
COOTHECEHHBIX C HUMU 3aIJTAHUPOBAHHBIX PE3YJIbTAaTOB 00yueHus 1o gucuuminHe. Onu-
CaHWe KPUTEPHUEB U IIKAJ OIECHUBAHUS PE3YIHTATOB OOYUCHUS O TUCIUTUIAHE.
4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUs WJIM WHBIC MaTEePHAIbl, HEOOXOIUMBIC JIJISl OLICHU-
BaHUs Pe3y/IbTaTOB OOYYEHUS M0 TUCIUILIMHE, COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00-
pa3oBaTeNbHOI MporpaMMme MHAUKATOpPAMU JOCTHKEHHS KOMIIETeHIMH. Metoauueckue
MaTepUaibl, OMPEISISIFONINE TPOLEAYPhl OIICHUBAHUS PE3yIbTATOB O0YUCHUS 1O JTUCIIU-
TUTHHE.

5. YyeOHO-MeTonuYeCKOE U MH(DOPMALIMOHHOE 00eCTIeYeHre JUCIIUITITUHBI
5.1. IlepeyeHb OCHOBHOI W JTOTOJHUTENHHONW Y4eOHOH JUTEpaTyphl, HEOOXOAUMOMN IS
OCBOCHUS JUCIUITITUHBI
5.2. IlepeuyeHs pecypcoB HHGOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOMN ceTH «HTepHET» H
MPOrpaMMHOT0 oOecreyeHus, HeOOXOIUMBIX ISl OCBOCHUS AUCIMILTUHBI, BKIIOYas MPO-
deccroHanbHbIe 0a3bl JAHHBIX U WH()OPMAIIMOHHBIE CTIPABOYHBIE CHUCTEMBI

6. MarepuanbHO-TeXHUYECKas 0a3a, HeoOXoauMas JUIsl OCYIIECTBIICHUSI 00pa30BaTEIIHLHOTO

mnmponecca 1o JUCHUITIINHE



1. IlepeuyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHBIX € yCTa-
HOBJICHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHAUKATOPAMHU I0CTHKEHHUS KOMIIeTeHIUH

[To nToram ocBOSHHS OUCIUILUINHBI O0YJarOIIUIiCS JODKEH TOCTHYD CIIEIYIOMNX Pe3yIbTaToOB O0yUeHHS:

Kareropus dopmupye- Kon u HaumeHoBaHMe MHANKA-  |Pe3yjbTaThl 00yUeHHs 10 AUCLH-
(rpynna) Masi KoMIle- TOpa JOCTH:KEHUS] KOMIIETEHIIMH  [[IJIMHe
KOMIIETeH- TeHUMs (C
111071 YKa3aHueM

K0/13)
CucrtemHoe OIIK-1. OIIK-1.1. 3HaTh cucTeMy 00pa3oB, MpeJICTaBIIe-
U KpUTHYe- CnocobeH mpu- | 3Haer (pyHAaMEHTAIbHbIE U ITPH- HUI U IPUHINIIOB, JEXKaIUX B OCHOBE
CKO€ MBIIII- MEHATh (QyHIa- | KiagHble 3HaHUS B o0nacTu Gpusn- KBAaHTOBOI TEOPHH, POJIb TAKUX TOHS-
JIeHue MEHTaJbHbIE U | KO-MaTeMaTH4YEeCKUX U (WJIH) ecTe- THH KaK «BOJHOBas GYHKIMS», «(HU3U-

TIPUKIIaTHBIC CTBCHHBIX HAYK JIJISI PCILICHHUS YyecKas BEIMUNHAY, «COCTOSTHHE CUCTe-
3HaHHUS B 007a- | mpodecCHOHANBHBIX 3a]a4, B TOM MBI», «HAOII0gaeMbIc M HeHa0JIro1ae-
CTH ¢u3nko- | gucie B chepe megarornaeckon MBbI€ BeJTUYUHBI» U T.1.
MaTeMaTHUYeCKUX | JeSITebHOCTH,

u (umm) ecre- | OIIK-1.2. ‘VMeTh H0JIb30BaThCI MaTeMaTHICCKUM
CTBEHHBIX HAayK, | YMeeT NpuMeHsATh HyHIaMEH- amnmapaToM KBaHTOBOW TCOPHU H pe-
TSt pelleHUs | TambHBIC W MPUKIIAIHBIC 3HAHWS B [IaTh KBAHTOBBIE 3aa4M HE TOJIBKO ISt
npodeccHoHanb- | 061acTu GPU3HKO-MATEMATHYECKUX CHCTEM, COCTOSIIMX U3 OJJHON YaCTHIIBI,

HBIX 33134, B TOM
gucne B chepe

1 (W) €CTECTBEHHBIX HAYK IS
peleHus mpoeCCUOHATBHBIX 3a-

HO U MHOI'O YaCTH4YHBIC 3a/1a4H.

nenarornqecxoﬁ
JACATCIBbHOCTH,

Jlad, B TOM 4HCIe B cepe neaaro-
THYECKOH JeSITEIbHOCTH;
OIIK-1.3.

Brnaneer gpyHgamMeHTanbHBIME 1
MPUKJIAIHBIMU 3HAHUSAMH B 00J1a-
CTH (PU3UKO-MATEMAaTHUECKUX U
(MTM) ecTecTBEHHBIX HAaYK IS pe-
IIeHUs Ipo(eCCHOHANBHBIX 3a/1ad,
B TOM 4HCJIE B cepe mearormde-
CKOH JIeSITENBHOCTH.

Bnagets NOHATUWHBIM U MaTeMaTH4e-
CKHUM anmnapaToM KBaHTOBOW MEXaHUKH.

2. Ilesib M MeCTO TUCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Jucunnnmza «KBaHTOBas TEOpHUsS» OTHOCHUTCS K BAPHATHBHOM YacTH.

Jucnunuinaa u3ydaetcst Ha 3,4 kypce (ax) B 6-7 cemectpe (ax).

Kypc «KBaHTOBasi Teopusi» SBISIETCSI OJHOM M3 LIEHTPAJbHBIX NUCUHILIMH CIEIMaIU3alUH CTYACHTOB- (DU3UKOB
pas3nnuHbIX crenuaibHocTei. OHa siBisieTcsl 0a30BbIM KypCOM IIPU PACCMOTPEHHH SIBIICHUH aTOMHOTO MaciuTada u Tpe-
OyeT Ui CBOETro M3y4YEeHHUs IPUBJICUCHNS 3HAHUH CTYACHTOB U3 PA3IMUHBIX pa3zesioB oOIIeH U TeOpEeTUIECKON PU3UKH,
a TaK)Ke MaTeMaTHKH, ClIOCOOCTBYsI (POPMUPOBAHUIO LIEIOCTHOTO MUPOBO33PEHHSI HA MUKPOMHUP.

Henp m3yueHus aucnuiuinHbel «KBaHTOBas TeopHs» - CHUCTEMHOE H3ydeHHE OCHOBOIOJATAIOIIUX IPHUHIIUIIOB
KBAHTOBOI MEXaHHKH, OCBOCHHE MAaTEeMaTHUECKOTO anmnapara JHHEHHBIX CAaMOCONPSKEHHBIX OIepaToOpOB, aHAIHU3a pe-
IICHUH YpaBHEHUH, ONMpeNesIIONUX COCTOSHHUSA OOBEKTOB MHKPOMHEpA, IMOCTPOEHHE MoOjeNnell KBaHTOBBIX CHCTEM U
KBAHTOBBIX ITPOIIECCOB M aHAINU3 COOTBETCTBYIOIIMX YPaBHEHHH, ONPENENIAIONINX UX COCTOSIHUA U 3BOMIonuo. CooT-
BETCTBEHHO JaHHAas JUCLUIUIMHA COCTOUT U3 HECKOJBKHUX pa3felioB, H3ydeHHE KOTOPBIX 00yCIaBIMBaeT MPUBJICUCHNE
3HAHMH CTYJCHTOB U3 PA3JIMYHbIX Pa3/IeIoB MaTEeMaTHKH, a TaKKe 001Iel 1 TeopeTHdeckoi Gprusnku.

3agaya n3ydeHus! QUCHUIUINHB «KBaHTOBAs TEOPHS» 3aKIFOYAETCs, IPEKIE BCETO, B OCBOCHHH HOBBIX 00pa3os,
HOBBIX MOHATHH W TIpeJCTaBJIeHUH KBaHTOBOW MEXaHMKH, a TaK)Ke HOBOTO MaTeMaTHYecKoro ammapara. Kpome Toro,
OHAa 3aKJII0YAETCS B TOM, YTOOBI pa3BUBATh M COBEPIICHCTBOBATh y CTYJECHTOB HABBIKH MX IPAKTHUECKOTO IPUMEHEHUS
IIPY ONHCAaHMs OOBEKTOB U SIBIICHUH MUKPOMHpA, BHIPA0OTATh YMEHHE CO3HATENIHHO M 0€30IIMO0YHO YIIOTPeOIIsITh N3Yy-
YaeMyI0 TEPMUHOJIOTHIO, Pa30MpaThCs B OCHOBHBIX YPABHEHHSX KBAHTOBOW TEOPHH M METOAX MX aHAJIN3a, TEM CaMbIM
MOJHUMAsl YPOBEHb TEOPETHUYECKOTO M MPAKTHUYECKOTO BIAJEHUs CTyAEHTOM H3JIaraéMbIMH BOIIPOCAMHM, PACHIMPSSA U
YKpEIsist KApTUHY MUPOBO33PEHUSL.

Jis 0cBOCHMS JaHHOM ITUCIMIUIMHBI CTYIEHTY HEOOXOMMO OCBOUTH MPEIBAPUTEIFHO CIIETYIONINE TUCIUILINHBL
obmras ¢pu3uKa: MEXaHHKa, JIEKTPHIECTBO, MAaTHETH3M, ONTHKA, aTOMHAS U A/epHas (pu3nka; TeopeTudeckas Gpusuka:
TeopeTH4ecKas MeXaHHKa, NIEKTPOANHAMIKA; MaTeMaTHKa: MaTeMaTHYECKIH aHaIN3, aHAIUTHYECKask TeOMeTpus, -
HeifHas anreOpa, BEeKTOPHBIN M TEH30PHBIN aHAIM3, TEOPHS (PYHKIMIA KOMIUIEKCHOTO HepeMeHHOTro, TuddepeHnanb-
HBIE YPaBHEHHS, B TOM YHCJIE TEOPUs JTHHEHHBIX An((epeHIINaTbHBIX ONepaTOPOB, TEOPH BEPOSITHOCTEH, HHTETPaIb-
HBIE YpaBHEHUS M BapHAIIMOHHOE NCYNCICHHE, METO/IBI MATEMaTHIECKON (hU3UKH.
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Z[I/ICHI/IH.HI/IHa «KBaHTOBas TCOpUs» CHOCO6CTByeT OBJIAICHUIO 3HAHUSMH, YMCHUCM U HABBIKAMU, H606XOHI/IMLIMI/I
JJIA U3y4YCHUS JUCHUILIIAH «CraTuctrueckas (1)I/I3I/IKa>>, «KBaHTOBas TCOpUs TBEPAOTO TCIa», «KBaHTOBas TCOpU Mar-

HCTU3Ma», «KBaHTOBas QJICKTPOJAUHAMUKA,

«HenuHeitnpie BOJIHBD, «KBaHTOBas QJICKTPOHUKA», a TAKKE IMPHU NPOBCACHUU HAYYHO- HCCJIEIOBATEILCKOM pa-
00TEI ", B HaCTHOCTH, AJIsA BBIIIOJTHCHUA BI:IHyCKHOﬁ KBELHPI(I)I/IK&L[I/IOHHOIZ paGOTbI (B TOM YHCJIC TPU YUCJICHHBIX BbIYUC-
JICHUAX C UCTTOJIB30BAHUEM MAKETOB IIPOTrpaMM, OCHOBAHHBIX Ha IEPBONPUHINUITHBIX pacquaX).

3. Coaep:xkanue padoueii mporpaMmmbl (00beM AUCHUNIMHBI, TUNIBI U BUIbI Y4eOHbIX 3aHATHI,
y4eOHO-MeToauYecKoe odecnevyeHne cCaMoCTOSATEeIbHOM PadoThI 00y4ar0 M XCS)

Copeprxanue padodeii mporpamMmel npencTasieHo B [Ipmmoskernn Ne 1.

4. DoHJ O1LIEHOYHBIX CpeaACTB IO TMCHUIIJINHE

4.1. IlepeyeHb KOMIETEHIIHI U MHAUKATOPOB JIOCTHKEHUSI KOMIETEHIMH C YKa3aHUEM CO0T-
HECEHHBIX ¢ HUMHM 3aIVIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHUs N0 AMcUMILUInHe. Onucanue
KPHUTEpPHEB U KA OIeHUBAHHS Pe3yJIbTATOB 00y4YeHUs MO JUCHHUILIHHE.

Kon u ¢popMynrpoBka KOMIETEHIIUH:

OIIK-1. CnocobeH mnpuMeHATh (yHOAMEHTANbHBIE W TPUKIATHBIE 3HAHUA B 00MacTd  (U3HKO-
MaTeMaTHYeCKHX ¥ (MIIM) eCTECTBEHHBIX HAyK, U PelIeHHs MpodecCHOHAIBHBIX 3a/1ad, B TOM 4HCIE B cdepe menaro-

FH‘IGCKOﬁ ACATCIBHOCTH,
3auer

IInanupyembie pe3yabTaThbl 00y4eHUS
(MHANKATOPBI AOCTHKEHHS 32 JAHHOTOYPOBHS

O0CBOEHHSI KOMIIeTeHIi)

Kpurtepnu oneHuBaHus pe3ybTaTOB 00yUeHHUSs

«He 3auTeno» «3a4yTeHOY

OIIK-1.1.

3HaeT (QpyHIAMEHTAIBHBIE W MPUKIAJHBIC 3HA-
HUST B oOyacT (U3UKO-MAaTEeMaTHYECKUX H
(MM) ecTeCTBEHHBIX HAayK JUIS PEIIeHUs Mpo-
(eccroHaNbHBIX 337a4, B TOM uHciIe B cdepe
IIe1arOrMYecKoi 1eATeIbHOCTH;

[IpakTuuecku He 3HaeT 3HaeT

OIIK-1.2.

YMmeer npuMeHATh (QyHIAMEHTaJbHbIC W TPH-
KIaJHBIe 3HAaHWA B  oOmactd  (puU3HKO-
MaTeMaTHYeCKUX U (MJIM) €CTECTBEHHBIX HAYK
JUIs peleHns: npodecCHoHaNbHBIX 33124, B TOM
quclie B cepe re1aroruueckoil 1esTebHOCTH;

IIpakTudecku He 3HaET 3Haet

OIIK-1.3.

Brnaneer ¢pyHnameHTaIbHBIME U TIPUKIIATHEI-
MU 3HAHUSAMH B 00JaCTH (PUUKO-
MaTeMaTHIECKUX U (MJIH) €CTECTBEHHBIX HAyK
JUTS pelIeHus mpodeCcCHOHAIBHBIX 3a/1a4, B
TOM YHCIIE B cepe Ieqarornaeckoil aes-
TEJIbHOCTH.

IIpakTudecku He 3HaET 3Haet

OK3aMeH

Ilianupyemble pe3yJibTaThl 00Y- KpuTepuu onieHUBaHHs Pe3yJbTATOB 00y4eHHsI

YeHUust
2 («He ynosie- 3 («Y noBieTBOpU- 5 («O1nny-
(MHaukaTopbl 10CTHKEHUsI 32 JaHHOTO 4 («Xoporo»)
N TBOPUTEIHEHO») TEJIBEHOY) HO»)

YPOBHS 0CBO€HUsI KOMIIETEHIUii)
OIIK-1.1. IIpakTuuecku Wwmeer 3HaunTenpHbIe | 3HAET MOYTH 3HaeT Bcé
3HaeT (pyHIaMEeHTaIbHbIE ¥ NPUKIAI- HE 3HaeT npoOesbl B 3HAHUAX BcE
HBIC 3HAHHA B 00J1aCTH (PHU3HKO-
MaTeMaTHYeCKUX U (WJIN) eCTECTBEHHBIX




HayK [JId pCHICHUS HpO(l)eCCI/IOHaJ'ILHLIX
3ajJa4, B TOM 4YHUCJIC B cq)epe ncaaroru-
4eCKOHN JCATCIBbHOCTHU,

OIIK-1.2. IIpakTuuecku He ymeer no 3Hauu- | YMeer mnouru | YMeer BCE
YMeeT nmpuMeHsATh (QyHIaMEHTaNbHbIE | HE yMeeT TeNBbHOM YacTH MaTe- | BCE

W TIpUKJIaJHbIe 3HaHUA B oOmactu du- pHana IUCUUIUINHEL

3UKO-MaTeMaTHYeckux U (WIu) ecre-

CTBEHHBIX HAayK AJIS PEUICHUs mpodec-

CHOHAJBHBIX 33Ja4, B TOM 4YHCIE B

cepe nearorndeckoi A TeIbHOCTH;

OIIK-1.3. [paxkTuaecku He Bmageer mo 3ma- | Ilo cymectBy, | Baageer
Bnaneer ¢pyHnamMeHTanbHBIME U TIPH- HE BJaJieeT YUTEIBHOH JacCTH | BIaAeeT

KJIaJHBIMU 3HAHUSIMHU B o0nacTu Gu- Mmarepuana  JHCIH-

3MKO-MaTeMaTU4YEeCKUX U (MJIU) ecTe- TUTUHBI

CTBEHHBIX HayK IS PELICHUS MTPO-
(beccHOHAJIBHBIX 33]1a4, B TOM YHCIIe
B chepe Ieaarornaeckon IesITenbHO-
CTH.

3auer

Kpurtepnu oneHuBaHus pe3ybTaTOB 00yUYeHHSs

IInanupyembie pe3yabTaThbl 00y4eHUS
(MHANKATOPBI AOCTHKEHUS 32 JAHHOT 0

YPOBHSI OCBOEHUSI KOMIIETEHIIUIi)

00pabOTKH JAHHBIX.

Bnaz(eeT METOJaMH1 HUCCIICIO0OBaHUsA, aHAJIN3a U

«He 3aureHO» «3auTeHO»
OIIK-2.1. IIpakTudecku He 3HaeT 3HaeT
3HaeT mapaMeTpsl A ONpeneneHus chepsl
BHEJIPEHHS PE3yIbTATOB.
OIIK-2.2. IIpakTudecku He 3HaeT 3HaeT
YMeeT peuath TEXHUYECKUE U COLMANIbHBIE
poOIeMBbl.
OIIK-2.3. [IpakTudecku He 3HAET 3HaeT

DKk3amMeH

IInanupyembie pe3yabTaThl 00Y- Kputepnu onieHuBaHus pe3yibTaTOB 00y4eHHs

Heni 2 («He ynose- 3 («YnoBnerBopu- 5 («OTnny-
(MHauKaTopbl 10CTHKEHUSI 32 JaHHOTO 4 («Xoporo»)
N TBOPUTEIIEHO») TEJBHOY) HO»)

YPOBHS 0CBOEHHUsI KOMIIETeHIN)
OIIK-2.1. [IpakTuuecku Wmeer 3HaunTenbHbIE | 3HAET IOYTH 3Haer Bcé
3HaeT mapamerTphl IS ONpENENICHHs | HE 3HaeT poOesbl B 3HAHUAX BcE
cepbl BHEAPEHNUS PE3YIIBTATOB.
OIIK-2.2. [IpakTuuecku He ymeer no 3Haum- | YMeer mnoutu | YMeer BcE
YMeeT pemath TEXHUIECKUE U COLU- HE yMeeT TENILHOHM YacTh mare- | BCE
aJIbHBIE ITPOOIEMBI. pHaIa AUCIHIUINHEI
OI1K-2.3. [IpakTuuecku He Bnageer mo 3na- | Ilo cymectBy, | Bnageer
Brnaneer MeToamMu UcClieIOBaHUS, aHA- | HE BIIajIeeT YUTEITHHOU 4acTH | BiajieeT
nu3a 1 00pabOTKU TaHHBIX. MaTepuaia  JHUCIH-

TUTHHBI

IHoka3zarenu chOpCUPOBAHHOCTH KOMIIETEHIIMHU:

KpurepusiMu oLeHUBaHHSA NPU MOOYIbHO-PEUMUN2O60U CUCMmeMe SBIAIOTCS 0alllbl, KOTOPBIE BBICTABIISIOTCS
IIPETNoaBaTeIeM 3a BUIbI JEATEIILHOCTU (OLEHOYHBIE CPEICTBA) [0 UTOTaM M3ydeHUS MOIYNeH (pa3fenoB AUCIMILIN-
HBI), IEPEUNCIECHHBIX B PEUTHHT-TUIaHE AUCIUIUINHEI (0715 9K3ameHa: TeKYIUH KOHTPOJIb — MakcuMyM 40 Ganios; py-
OeXHBII KOHTPONIb — MakcUMyM 30 6aiioB, moompuTeasHble Oamisl — MakcuMyM 10; 01 3auema: TEeKyIMiA KOHTPOIIb
— MakcuMyM 50 0aioB; pyOeskHBII KOHTPOIJIb — MakcUMyM 50 6ajutoB, TOOIMIPHUTENBHbBIE OBl — MakcuMyM 10).

IIIkanabe1 olleHUBAHUA:
(0ns oK30MeEHA:

oT 45 10 59 6aI0B — «YZAOBIECTBOPUTEILHOY;




ot 60 1o 79 6aJIOB — «XOPOILIOY;
oT 80 0aJIOB — «OTIIMYHOY.
ona 3auema:

3a4yteHo — oT 60 10 110 pelTHHrOBBIX OaIoB (BKIroUast 10 MooImpuTeIbHBIX 0ayuIoB),
He 3auTeHo — oT 0 10 59 peHTHHTrOBBIX OaNsIoB).

4.2. TunoBble KOHTPOJILHBIE 32JaHUSI WJIM HHbIE MATEPUATbI, HE00X0IUMbIE IJIsl OLleHNBAHUSI
pe3yJbTaTOB 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa3oBaTeib-
HOM MporpaMMe MHAMKATOPAMU JOCTHKEHHsI KOMIeTeHIIuil. MeToanuyeckue MaTepuabl,
onpeesiomye Npoueaypbl OleHMBAHUS Pe3y/JIbTATOB 00y4eHHs 110 AUCHUILINHE.

Koa u HammeHoBaHHe HHAMKATOpAa 10-
CTHIKCHU A KOMIICTCHIINH

Pe3yabTaThl 00yueHHUs 10 JUCHUTIIIUHE

OuneHo4HBIE CPEACTBA

OIIK-1.
3Haer (yHIaMeHTaIbHBIE W TIPHUKIIAA-
HBIe 3HaHUS B oOmacTH (U3UKO-

MaTeMaTHYeCKUX U (MJIM) ECTeCTBEHHBIX
HayK JUlsl peleHus NpodeccroHaIbHBIX
3a7a4, B TOM 4YHUCJe B cdepe Menaroru-
YECKOU JeATeIbHOCTH;

3HaTh cHCTEMY 00pa30B, MIPEACTABICHUN
Y TIPUHIIMIIOB, JISKAINX B OCHOBE KBaH-
TOBOU TE€OpHUH, POJIb TAKUX IMOHATUHN KaK
«BOJIHOBAs PyHKLIUSY,

«(huznyueckas BEJIMUNHAY», KCOCTOSHHUE CHU-
CTEMBI», «HAOII0JaeMble U HEHAO IO jae-
MBIC BEJIMYUHBI» U T.1.

OIIK-1.

YMeeT npuMeHsITh GyHIaMEHTAIbHBIC U
MPUKJIAJHBIC 3HAHUS B 001aCTH (prsu-
KO-MaTeMaTHYeCKUX u (WJIH) ecTe-
CTBCHHBIX HAaYK JJIS peIIeHHs podec-
CHOHANBHBIX 32/1a4, B TOM YHCIE B ce-
pe TeaarorndecKon AesTeIbHOCTH;

YMeTh N01b30BaThCSI MATEMAaTUYECKUM
arnmnapaTrom

KBaHTOBOH TEOPUHU U pelIaTh KBAHTOBbBIE
3a/1a44 HE TOJIBKO It CHCTEM, COCTOS-
HIMX U3 OJHOW YaCTHIIBI, HO U MHOTO 4a-
CTUYHBIC 3aJa4U.

OIIK-1.

Brnaneer ¢pyHnameHTaNBHBIMHA U TIPH-
KJIaJIHBIMU 3HAHUSAMU B 00JacTH (HHU3U-
KO-MaTeMaTHYeCKUX | (W) ecTe-
CTBEHHBIX HAYK JJIs perieHust mpodec-
CHOHAJILHBIX 3a]1a4, B TOM YHCIIE B Cde-
pe MeaarorndecKon eI TeIbHOCTH.

BJ'IaI[CTL MMOHATUWHBIM M MaTeMaTH4e-
CKHM alIapaTomM KBAaHTOBON MEXaHHUKH.

[Mpuém nomantaux padoT.
Kontponsnas pabdora

TecThl

Pemenue 3agau Ha ceMuHap-
CKHUX 3aHATHAX

OIIK-2.
3HaeT mapaMeTpsl Ul ONpeAeNICHHs
cdepsl BHEAPEHNUS PE3YIIbTATOB.

3HaTh 0COOEHHOCTH METOOB OITHCAHMSI,
00BEKTOB

SIBJICHUI, IMEIOIUX MECTO B MHKPOMHPE,
pa3J'H/I‘-IHBIe HpeI[CTaBJ'IeHI/IH KBAHTOBBIX
CHCTEM, 00JIaCTh UX MCHOJIB30BAHUS U
Croco0BbI Iepexo/1a OT OJJHOTO PEICTaB-
JIEHUS K IPYTOMY.

OIIK-2.
Vmeer pemaTb TCXHUYCCKHUE U COLU-
AJIbHBIC HpO6J’I€MBI.

YMeTh aHaTU3UpOBaTh KBAHTOBEIE ITPO-
IECCHI,

KBaHTOBBIE MIEPEXOIBI OT OJJHOTO COCTOSI-
HUS B JIpyroe, OOBSICHATD NPUPOJY KBaH-
TOBBIX 3()(EKTOB U SIBICHUI MUKPOMHUDA.

OIIK-2.
Bmaneer meTomamu ucciiefoBaHuS,
aHanm3a 1 00paboOTKU JaHHBIX.

BnaneTs HaBBIKAMH U METOJAMU PELICHUS
MPOCTEHINX KBAHTOBOMEXHUYECKUX 3a-
Jlay HEPEJATUBUCTCKON U PEJISITUBUCTKON
TEOPUH.

[puém nomantaux padoT.
Kontponpnas pabora

Tectrr

Pemenue 3amaq Ha ceMuHAp-
CKHX 3aHATHAX

I[J'IH KOHTPOJIsI OCBOCHUS KOMITIETEHITHIA pyu U3YUYCHUHN JUCHUIIJIMHBI NPUMCHSACTCA 6aHHBHO'p6ﬁTHHFOBaﬂ CH-

CcTcMa.



4.3 PeliTHHT-TIVIAH JUCHUNJIMHBI IPUBEAEH B MPUJI0KEeHUH N2,

Hwmxe onmcaHs! mperycMOTPEHHBIE PEUTHHT-TUIAHOM OLIEHOYHBIE CPEJCTBA, BUIBI U IIPOLIEAYPHI KOHTPOJIS.

B paMkax HWCTIONB30BaHHA MOAYJIEHO-PEHTHHTOBON CHCTEMBI OOYYEHHS W OIICHKH YCIIEBAEMOCTH CTYICHTOB
WTOTOBAs OIICHKA 3HAHWH CTYAEHTA MO JUCHUIUINHE MPOM3BOIUTCS 10 CyMMe OaJlIOB, TIONYUYEHHBIX B paMKaX TEKyIIe-
T0 ¥ pyOeKHOTO KOHTPOJIS 3HAHHH, yMEHHUH U HABBIKOB B TEUEHHE CEMECTpa.

3a paboty B cemecTpe CTyAeHT noiydaeT 1o 100 GamioB 3a BHITOTHEHHE 3aJJaHAN B paMKax TEKYIIEro U pyoex-
HOT'O KOHTPOJISI ¥ IOTIOJTHATENHHO 110 10 0anyioB 3a MHIUBUAYaJIbHBIC 3a1aHHS.

ITepeBox onenku u3 100-0ampHO# B 4eThIpeX0aILTBHYIO IIPOU3BOANTCS CIICIYIOIIUM 00pazoM:

- otiuuHO — oT 80 10 110 6amnoB (Biroyas 10 MOOIIPUTENBEHBIX 0ANIOB);
- xoportro — ot 70 mo 79 6annos;

- YIOBJICTBOPHUTEIBHO — 0T 60 110 69 6asos;

- HCYJIOBJICTBOPUTEIIEHO — MeHee 60 6asioB.

IK3aMeHAIIHOHHBIE OMJIEeThI

[TpumepHBIe BOIIPOCHI 1Sl pyOEKHOTO U IMIPOMEKYTOUHOTO KOHTPOJIS
1. Teopus Bo3MyIIEHHUI B CTALIMOHAPHBIX COCTOSHUSAX C TUCKPETHBIM CHEKTPOM.
2. Teopwust BO3MYILEHHUI TPU HAJTUYHUHU BBIPOKIICHHUSI.
3. Teopust kBaHTOBBIX mepexoaoB. OOIee BbIpaKEHHE /ISl BEPOATHOCTH IEPeXoja U3 OJHOTO COCTOSHHS B
Jpyroe.
4. AnnabaTHyeckoe ¥ BHE3aIHOE BKIIIOYEHHE B3aUMOICHCTBHS.
5. BeposTHOCTB epex00B MO/ BIUSHHEM BO3MYIIEHUH, 3aBUCAIINX OT BPEMEHHU.
6. BeposiTHOCTB mepexosa B euHUIy BpeMeHH. [lepexonsl B ciydae HempepblBHOTO cnekrpa. [lepexonsl mox
JIEWCTBHEM NEPUOINIECKOTO BO3MYIIICHUSL.
7. Tlornomenue u U3IydeHne cBeTa. BeposTHOCTh epexona.
8. CmonrtanHOe M HHAYIHPOBaHHOE M3nydeHne. KoadpduuueHTs DitHmTeHA.
9. TlonsTne o KBaHTOBOH paguodusuke. Jlazeps! 1 Ma3epsl.
10. ITpuHIMIT COOTBETCTBHSA. BeposSTHOCTH CIIOHTAHHBIX M BBIHYXICHHBIX MEPeX0/10B. VIHTEHCHBHOCTD U3ITydCHHS.
11.IIpaBua otdopa. [IpaBuia otdopa ocumuiaTopa. IHTEHCHBHOCT M3ITydCHUSI.
12. TIpaBua oTG0Opa U1t ONTHYECKOTO 3JIEKTPOHA B BOJOPOIONIOI00HOM aToMe.
13. DnemeHTapHBIE YaCTHIBI B KBAaHTOBOM MexaHWKe. YpaBHeHHe KieitHa-I'opmoHa. PenmsTuBHCTCKHE ypaBHEHHS C
HYJIEBBIM CIIHHOM.
14. PenstuBuctckoe ypaBHenue [upaxa.
15. Pemenue ypaBHenust {upaka amnst cCBOOOTHOM 4aCTHIIBI.
16. Cocrosiue ¢ oTpunatenbHOi sHepruei. [loHsTHE 00 31€KTPOH-TIO3UTPOHHOM BaKkyyMe. YacTHIIbl M aHTHYACTHIIBL.
17. MomeHT KonMYecTBa JBIKEHNUS JIeKTpoHa B Teopun [upaka. CrinH. [1omHBII MOMEHT KOJIMYECTBA JBHKECHUSL.
18. PensiTuBUCTCKHE TONPAaBKH K JIBIKCHHIO 3JIEKTPOHA B AJIEKTPOMAarHUTHOM mone. YpaBHenue Ilaymu. CruHOBBIHA
MarHuTHBII MOMEHT.
19. CriuH-0pOHUTAIBHOE B3aMO/ICHCTBHE.
20. AtoMm Bo1opO/ia € YUETOM CITMHA 3JIEKTPOHA. DHepreTnieckre ypoBHu. [IpaBuia oréopa ¢ yueToM CIrHa 3JIEKTpOHa.
ToHkast cTpykTypa aTroMa Bogoposa. JIsmOoBckuii cisur. CBEpXTOHKas! CTPYKTYpa.
21. KoBapuanTHas ¢popma ypaBHeHHs J{upaka.
22.3apsiioBoe conpspkeHne. YacTUIlbl 1 aHTHYACTHUIIB.
23.YpaBHenus Jlupaka I YacTHIBI C HyJIeBOM Maccoil mokos. Heltpuno. CrnmpamsHocTh. HBapHaHTHOCTH
HEHTPUHO OTHOCHUTEIHHO KOMOMHUPOBaHHOI nHBepcuu. CPT-HHBapHaHTHOCTS.
24. AToM BO BHEIITHEM MarHUTHOM IT0Jie. AHOMAJTBHBIH U HOpMABHBIA 3P PeKThl 3eeMaHa.
25. D¢ dexr [Namena-baka.
26. D¢ dexr LTapka.
27.KBaHTOBBIC CHCTEMBbI, COCTOSIIME W3 OAWHAKOBBIX 4YacTHl. YpaBHenue lllpeamHrepa s cHCTEMBI YacTHIL.
[MpuHnmn ToxaecTBeHHOCTH MuKpouactun. Orepatop nepecTaHoBoK. Cucremsl 0o3e-4acTuil ¥ (epMH YacTHII.
punnun ITaynu.
28. BonHoBble (DYHKIMH Uil CHCTEMbl uacTull, ¢epmu U 0o3e yactui. CHMMETpUYHBIE U AHTHCUMMETPUYHbBIE
BonHOBBIE (pyHKIMHU. Cxema HOHra.
29. Teopust OCHOBHOTO COCTOSIHHSI aTOMOB C JBYMSI 3JICKTPOHAMHU.
30. Bo30Oy»xnenHsle coctosHust atoma renust. [lapa n oproremmii. OOMeHHast sueprus. OOMEHHOe B3aUMO I CTBHE.
31. Bapuanuonnsie Mmetoabl. Metosl XapTpu-Doka.
32.Metox Tomaca depmu.
33. 3anonHeHne 3IEeKTPOHHBIX o0Oojouek aroma. [lepuonuyeckas cucrema MenpaeneeBa. Penko3eMenbHble METaLIbI.
3aypaHOBBIE YJIEMEHTHI.
34. CnexTpasbHbIe U PEHTTEHOBCKHE TEPMBI CJIOXKHBIX aTOMOB L-S-cBsi3b. J-J-CBs3b.



35. OCHOBHBIE BH/IbI XUMUYECKOW CBS3H. AZMabaTHYecKoe MpUOIKeHne. | oMeonosipHble aTOMHBIE MOJICKYJIBL.

36. Teopust BalleHTHOCTH.

37. Cunel Ban-nep-Baasnsca.

38. DHepreTHUecKue YPOBHU ABYXaTOMHBIX MOJICKYJI.

39. Teopust ynpyroro paccesHus. AMIDIATYIa U auddepeHnansHoe ceueHne paccesaus. bopHoBckoe mpuOmmkenne u
YCJIOBUSI €70 MPUMEHUMOCTH.

40. BopHOBCKOE NPUOIIKEHUE JUIs PA3IMYHBIX CIIy4aeB PacCeMBAIOIIUX IOJIEH, SIKPAaHUPOBAHHOE KYJIOHOBCKOE MOJIE,
noreHuuan ['aycca, cpepudeckas moTeHIMANIbHAS SIMA.

41. PaccesiHue OBICTPO 3apsHKEHHBIX YACTHII aTOMaMu. ATOMHBIN (popM-(hakTop.

42. OCHOBBI KBAHTOBOW TEOPHHU TBEPJIOTO TeJa. DICKTPOHBI B IEPHOINUECKON CUCTEME.

43. OCHOBHBIC MTOHATHUS 30HHOU TEOPUH.

Oo0pa3en 3xk3aMeHAIIMOHHOI0 OuJieTa:

IepeBon ounenkyn u3 100-6aiIpHOI B 9eTHIpEX0aIUTBHYIO IPOU3BOANTCS CIEIYIONIM 00pa3oM:
- ommuuHo — oT 80 1o 110 6amioB (Bkitovas 10 mOOUPUTETHHBIX 0AJIOB);

- xopomro — ot 60 g0 79 6amios;

- YIOBIETBOPHUTEIHHO — OT 45 10 59 Gamios;

- HEYNOBJIETBOPHUTEIHLHO — MEHee 45 0aoB.

Kputepun onenkn (B 6aj1ax):

(30 6ans0B)

OTBeT Ha BOINPOC JOJDKEH MOKa3aTh rIyOOKHe, NPOYHbIe 3HaHUs cTyneHTa. OTBET JA0JDKEH OBITh JIOTMYHBIM U JIOKa3a-
TenbHBIM. CTyIEHTY HEOOXOMUMO 3HATH OCHOBHBIC MOHSTHS, TEPMHUHEI, Pa3BEPHYTHIE OTPEIEICHHUS, HCIIOIb30BaTh CO-
BpeMeHHbIe JaHHble Haykd. CTYIEHT JTO0JDKEH YCTaHABIUBATH MPUYHHHO-CIICACTBEHHBIE CBSI3H, IPUMEHSATH 3HAHWS B
HOBOH cutyanuu. CTyJeHT JOJKEH TIPOIEMOHCTPUPOBATh YMEHHE eTIaTh apTyYMEHTHPOBAHHBIE BHIBOJIBL.

(20 6an;10B)

OTBeT CTYyACHTAa OOJI)KCH IMOKa3aTb FJ'Iy6OKI/Ie, MPOYHBIC 3HAHUA. OTBeT JOJIZKECH 6I)ITI) JIOTUYHBIM M JOKa3aTCJIbHBIM.
CTyI[eHTy HCO6XO}:[I/IMO 3HaTb OCHOBHBIC MOHATHUA, TCPMHUHBI, Pa3BCPHYTHIC ONPEACICHUA, UCIIOJIb30BaATh JaHHBIC CO-
BpeMeHHOU Hayku. CTyJeHTY HEOOXOANMO YCTaHABINBATh MPUUMHHO-CIICACTBEHHBIE CBSI3H, U3JIaraTh MaTepHal ¢ y4e-
TOM MPHHITAITOB 0OBEKTHBHOCTH W HAYYHOCTH. B OTBETE MOMYCKAIOTCA OTIETbHBIE HECYIECTBEHHbIE HETOYHOCTH.

(10 6an10B)

OTBeT Ha BOMPOCHI JIOJDKEH MOKAa3aTh 3HAHUS TTOCTABJIECHHBIX BOMPOCOB. HeoOX0anMo 3HATH OCHOBHBIE MTOHSTHS, TEP-
MUHBI, Pa3BEPHYTHIC ONpEACICHHUs, (PaKTHICCKUI MaTepHhal, MCIOJIb30BaTh JIaHHBIE COBPEMEHHOW Haykd. B oTBere
MOTYT OMYCKaThCA CYIIECTBECHHBIE OMUOKH U HETOYHOCTH.

(0 6ans10B)

OTBET Ha TOCTABJIEHHBIE BOMPOCHI TIOKA3bIBAET HE3HAHKE €TI0 COJEPKaHMs, OCHOBHBIX MOHATHIA, TepMUHOB. CTyIEHT He
yMeeT yCTaHaBJINBATh TIPUINHHO-CIIEICTBEHHbIE CBSI3H, 3JIaraTh MaTeprajl ¢ yIeTOM TPHUHIUIIOB HAYYHOCTH U 00bEK-
TUBHOCTH, aHAIM3UPOBATh yKa3aHHbIE MCTOYHHUKH. OTBET CTYIEHTAa HE COOTBETCTBYET BOIPOCY, a TaKXKe IPU OTCYT-
CTBHHU OTBETA U IIPU OTKA3€ OT OTBETA.

[IpenogaBaTenb MOXKET MOOIIPUTH CTYJEHTOB 33 y4acTHe B HAYYHBIX KOH(QEPEHIIUIX, KOHKYPCax, OJUMITAAaxX,
3a aKTUBHYIO pabOTy Ha ayJUTOPHBIX 3aHATUAX, 32 MyOJUKAIMU cTaTel, 32 paboTy CO MIKOJIbHUKAMHU, BBHITIOJTHEHHE
3a[JaHU{ TIOBBIIICHHOH CJI0KHOCTH B BHJIE IIOOUIPUTENBHBIX 6ainioB (o 10 6amioB 3a cemectp).

3avyeTHasi KOHTPOJbHAsA padoTa.

VYueOHbIM U1aHOM 110 aucuuiuinae «KBaHTOBast TEOpHs ISl POBEPKH YPOBHsI YCBOCHHSI HEOOXOJUMBIX KOM-
MEeTEHIUI MpeayCMOTpeHa KOHTPOJIbHAs pabota B 6-M ceMecTpe M KOHTpOJbHas pabota B 7-M ceMecTpe, KOTOpbie
HUMEIOT CTATYC UTOTOBOM, 3a4€THON KOHTPOJIBHOU PabOThI 10 MPAKTUUECKUM 3aHITUSIM (pelieHue 3a/1a4). BeinonHenue
9TO¥ KOHTPOJIBHOM PabOTHI SIBISIETCS 00A3aTEIBHBIM YCIIOBUEM JIOMYCKA K 9Kk3aMeHy. KOHTposIbHast paboTa COepKHUT 5
3ana4, BpeMs BeinoiaHenus 90 Munyt. Perenne oaHol 3a1aun oneHnBaetcs B 20 6amios.

IIpumep BapuaHTa 324€THOI KOHTPOJILHOKH padoThI

1) Haiitu ET, Es, At JUISE A paBHOrO Ez, roe L = [l' X P].

z d — 2z
2) Haiitu pe3ynbTaT AeiicTBUS OonepaTopoB ey X, {d— v } Ha QYHKIHUIO f(x] =e™y CPaBHUTH UX.
E 4 k4

5
3) Boumciuts nepecranosounoe cootHomenne [X°, Py f(x)B, ).



4) Haiitu xommyTaTop Buaa [(l", P], H], rne H — oneparop I'amunerona uactuel, Haxoasmecs B HOTEHIUATLHOM

none U(T).

5) Omneparoper AyB YZIOBIIETBOPSIFOT KOMMYTaTHBHOMY COOTHOILIEHHUIO [E, B] = 1. Haiitu [E, E”]

KpnTepnn OLlCHUBAHUA 3a1a4 3a4YeTHOM KOHTpOJILHOﬁ paﬁoTBlZ
16-20 Gayut0B BBICTABIISICTCS CTYJEHTY, €CIIH MIPEACTABICHO MTOJHOE PELICHUE 3a]a4k, KOTOPOE MOXKET COlepKaTh MEJl-
K{€ HETOYHOCTH MJIM HEJIOCTATOYHYIO apryMEHTAIIMIO [IaroB PELICHHS;
11-15 GayutoB BEICTABISICTCS CTYOCHTY, €CIHM IPH BEPHOM DPEUICHWH B OOIIeM BHIE IOIyIIEHA OMIMOKa B YUCIIOBBIX
pacdeTax WM IIPH NPaBHIEHOM OTBETE OIMYIICHHI HEKOTOPBIC IPOMEXKYTOUHBIE STAIlbl PEIICHUS WIN AOIYIICHa He-
NPUHIHUIIHAIBHAS OIIHOKA B HCXOAHBIX YPaBHCHUSX;
6-10 GayuToB BEICTABIISACTCS CTYACHTY, €CIIU OTCYTCTBYET OJHO M3 HEOOXOIMMBIX HCXOIHBIX YpaBHEHHH WM JOIyIIeHA
NPUHOHUIHAIBHAS OIMOKa B HMCXOIHBIX YPAaBHEHHSAX, HO IPHCYTCTBYIOT MNpaBHIBHBIE PACCYKICHUS M ACHCTBHS,
HaIpaBJICHHbIE Ha ITOJyYeHUE OTBETa
1-5 GayutoB BBICTABIISIETCS CTY/AEHTY, €CJIH, BEPHO, 3allMCaHa TOJBKO YacTh HEOOXOJUMBIX UCXOIHBIX YpaBHEHUH, IpU
3TOM OTCYTCTBYIOT KaKHe-THOO MareMaTHdeckue NpeoOpa3oBaHMs, HAIlpaBJICHHbIE Ha IOJy4eHHE OTBETA, MM OHU
OLIMOOYHBI.
0 0amI0B CTaBUTCA Ipyu OTCYTCTBUU OTBCTA WUJIHU IIPU IMOJHOCTHIO HEBEPHOM OTBETC WUJIM KOTJa pCIICHUE HE COOT-
BETCTBYET YCJIOBHIO 331241
KpI/ITepI/IHMI/I OLICHHBAaHHUA OCBOCHUA KOMHCTCHHI/Iﬁ CJIyKaT 6aJ'IJ'II)I, TOJYUYCHHBIC 3a BBLIITOJIHCHUEC 3a4ETHOU KOHTPOJIb-
HOIt pabotel. Kaxxnoe n3 matu 3amanuii onennBaetcs B 20 0ayuioB, MaKCHMaJbHas CyMMapHas OLCHKA 38 KOHTPOJIBHYIO
paboty -100 6amros.
llIxaa mepeBoja CyMMapHOTo 0aia B AByXYPOBHEBYIO OLICHKY:
0-59 6anmoB — «HE 3a4TCHO
60-100 6amoB — «3a4TCHOY.

Onucanue KOHTPOJIbHON PadoThI
IIpumep BapuaHTa KOHTPOJbHOMH PadoOTHI:

1) Haiitu E.T, E:E*’ I E paBHOTO: E E
xdx
2) HaiiT pe3ynbTaT AeHCTBHS ONEPATOPOB :T 1+ =) (i 1+x) ) Ha QYHKIIHIO

f(x} = sinkx u cpaBHuTH HX.

Iz ~3 o~
3) BBIYHMCINTH MEPECTAHOBOYHOE COOTHOMmEeHHE (X7, B2 f(3)D,].
4) Haiitu KOMMYTaTOp BHIa [H, Lz], rae H — onepartop ['amunbToHa yacTUIIbI, HAXOAAIIEHCS B IOTEHIUAILHOM I10J1€
Uir), L, — z — KoMIIOHeHTa oreparopa MOMEHTa UMITyJbca L.

5) HOKaSaTL, 4TO COOCTBEHHBIE 3HAUEHUS oreparopa Jlammaca OTpHULATCIIbHEI.

Pemenue 3apa4
Kputepuu onenku (B 6ajiax)

HpI/IBe,I[CHO IMOJIHOC NPABUIJIBHOC PEHICHUEC, BKIIIOYAIOIICe HpaBI/IHLHHﬁ OTBET U UCYUCPIIBIBAIOIINEC BEP- 1 6ann
HBIC PACCYXJACHUA C IIPSAMBIM YKa3aHUCM Ha6.]'IIO,I[a€MLIX SIBIICHUH 1 3aKOHOB

JlaH npaBUIIbHBIN OTBET, U MPUBEIECHO OOBSICHEHHE, HO B PEIICHUN UMEIOTCSI OJIUH UITH HECKOJbKO He- | 0,5 banios
/TOCTaTKOB
Het npaBuJIbHOTO OTBETA 0 6annos

HpI/IMeprle BOIIPOCHI i1 TECTUPOBAHUA
1. CaoiicTBa MaTpUUBI INIOTHOCTH O , ONpeAeJIsIioNIell CMeIIaHHOe COCTOSTHIE CHCTEMBbI.

a) Marpuna p e spmuroBa n SPp =1;
6) Martpuna p spmurosau Spp =1;
B) Marpuua p spmurosau Spp =0;
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r) Marpuna p spmuroBan Detp=1;
I'ne Spp — cled MaTpulbsl O, Detp — ONPEJCIINUTENIb MATPULIBL O .

2. Kak HM3MeHsSIIOTCSl 3J1eMEeHThl MaTpHIbI naornocru ¢ teuennem BpeMeHH, eciiu oneparop I'amuiabTOoHa
SIBHO He 3aBHCHT OT BpeMeHHu?

2 o (6) = o (0)exp <i(E, — En.)% >:6) po () = 0; 5) Hoctommt: 1) oo (8) = oo (0)€Xp < iE, % >

3. MoseT a4 YacTHLIAa B KBaHTOBOi MeXaHHKe MNPOHTH CKBO3b NOTEHUUAJBHBIA 0apbep, ecau JHepPrus

E<U, o0

yactunsl E MeHbIIe, 4YeM BbICOTa Oapbepa U max | .e.
a) MOXeET;

0) HET, HE MOXKET;

B) MOXET P ONPEAETICHHBIX YCIOBUIX;

I') 3aBHCHUT OT TUIIA YaCTHIIBI.

4. Kak onpeneasiercsi K03(pGpuuueHT MPOX0KIEHUS D»

J J
a) D=J”—“‘>;6) D:ﬂ;B) Dz%;r) Dzjnao;

npout npout nao omp

rae J nao KOJIMYCCTBO IIaJar0uX YaCTHII, J — KOJIMYCCTBO MpomeAInX 9acTull, J — KOJIMYCCTBO OTPAKCH-

npout omp

HBIX YaCTHII.

A A

N
5. Yemy paBeH cJeayIoluii KOMMYTaTop: [ =21 rae L u -2 — oneparop xBagpara momenta xonmuecTBa
ABUKCHUS U OollepaTop MPOECKIMUA MOMEHTA KOJUYECTBA IBHKCHUSA HA OCh z ?

a1;6) L ;) L, ;0o

6. @uzmuecKuii CMbICA MATHUTHOTO KBAHTOBOrO umcaa M

a) OmpenenseT SHEPreTHICCKAN YPOBEHB 3JIEKTPOHA, YAAIEHHOCTh SHEPTETHICCKOTO YPOBHS OT SIpa U pa3Mep dIIeK-
TPOHHOTO O0JIaKa;

0) Ompenensiet GopMy ICKTPOHHOTO 00J1aKa U MOAYPOBCHb SHEPIETHUECKOTO YPOBHS, 3a7aBaEMOT0 TJIaBHBIM (paiu-
aJIbHBIM ) KBAaHTOBBIM umciioMm I

B) XapakTepu3yeT OPHEHTAINIO B IPOCTPAHCTBE OPOUTAIHFHOTO MOMEHTA HMITYJIhCa AJIEKTPOHA HJIH MPOCTPAHCTBEHHOE
pacroyio’keHIe aTOMHON opOuTay;

) XapakTepu3yeT COOCTBEHHBIX MOMEHT UMITYJIbCa 3JIEMEHTAPHBIX YaCTHUI], IMEIOIINI KBAHTOBYIO MIPUPOY U HE CBSI-
33HHI)II7[ C nepeMemeHHeM YJaCTHUIIbI KaK LEJI0I0.

7. B KakoM ciy4yae NpPOEKIIMM MOMEHTAa KOJHYECTBA JBUKEHHSI HA pa3Hble OCH XY,z OTHOBPEMEHHO UMEIOT
onpeaeleHHOe 3HaYeHUue?

a) Tonbko B KI1acCHYECKOM MEXaHUKE;

6) Hu B xakoM ciydae;

B) B ciyuae mapoBoro Bourdka;

r) B ciyuae cepudeckoro Bomuka.

Y (0.9,

a) HE3aBUCHMO OT 3HaYCHHUH Iy M, mapoBast pyHKINS SABISETCS YETHOM;

8. UYem ompenensieTcsl 4eTHOCTH IAPOBOii PyHKIMH

0) OTHOBPEMEHHO JIBYMsI KBAHTOBBIMH YHCIIAMH |y m;

B) OpOUTATBHEIM KBAHTOBBIM 4HCIOM | : B.¢). ¢ ueTHBIM I YeTHBIE, B.(). C HEUETHBIM I HEYETHBIE,
I') MArHUTHBIM KBaHTOBBIM 4MCIIOM M : B.Q. ¢ 4eTHbIM M — 4yeTHbIe, B.(. C HEUeTHBIM M — HEYETHBIE.
9. Yemy paBeH KOMMYTATOp: [ 1z ], rme 2 u H- NPOEKIASI MOMEHTA KOJINYECTBA IBU/KEeHUs HA OCh £ W

onepaTop raMl/l.]ILTOHa, OIII/lC]:.lBalOI.[Il/Iﬁ ABUKCHHUE YacTHUuIlbI B ].leHTpaJILHO-Cl/lMMeTpl/I‘-lHOM moJje,
COOTBETCTBEHHO?

a) L,;6) L,;8) p,raoe P - oneparop ummyinca; r) 0.
10.0T KaKMX KBAHTOBBIX 4YHMCE] 3aBHCHT paJMaJbHAsl 4YACTh BOJHOBOH (PYHKIMH, ONMCHIBAIOMIEH

CTAIIMOHAPHBbIE COCTOSIHUS YACTULbI, IBHKYLIEICS] B IEHTPAJIBLHO-CHMMETPUYHOM HoJie?
a) OT r1aBHOTO KBAaHTOBOTO Yncyia N;

0) Ot opOHTANEHOTO KBAHTOBOTO YHCIIA I ¥ MarHUTHOTO KBaHTOBOTO yuciia M ;
B) Ot opOuTaIIFHOTO KBAaHTOBOTO yHciaa M ;

r) He 3aBHCHT OT KBAaHTOBBIX YHCEI.

11. Kakne aToMBbI Ha36IBAIOT BOJOPOIOI0OHBIMH ?

a) 3TO aTOMBI MTEPEXOTHBIX METAIJIOB,
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0) 310 atoM (MOH), COACPIKAIINN B JICKTPOHHOU 000JI0YKE OJUH M TOJIBKO OJUH 3JCKTPOH;

B) 3TO aTOM (HMOH), COACPIKAIIUI B AJICKTPOHHON 000I04Ke 00JIee ABYX DJICKTPOHOB;

') 5TO aTOMBbl HHEPTHBIX T'a30B.

12. MoxkeT JH YacTHIA B KJACCHYECKOW MeXaHHKe NMPOITH CKBO3b NMOTEHIHAJIBLHBIN 0apbep, ecIu JYHEPrus

E<U

4acTHUBI E MeHBIIIe, YeM BbIcoTa 0apbepa M, T.e. max

a) Mosxer, ecli Ha mumpuHe Gapbepa yknaasiaercs nenoe uncio A /2 1o ects @ =NA /2, rne A -cpennee 3naue-
HUE JJIMHBI BOJIHBI 1e bpoiins;

6) Moxer, eciii Ha MIMPHHE Oapbepa yKIJIaAbIBACTCS TOTYLEN0E YUCIIO A2 , TO €CTb d = (2n +1)/T /2, rne A-

cpenHee 3HaueHHe JUIMHBI BOJIHBL Ae bpoits;

B) He MoeT HUKOT/1a;

') 3aBHCHUT OT 3apsi/ia YaCTHIIEI.

13.Yemy paBHA KPaTHOCTH BBHIPOKACHHS JHEPIUH CTAMHOHAPHBIX COCTOSIHHI 3J1eKTPOHA B aTOMe BOAOPOJa B
cJIydae HeMpepPHIBHOTO creKTpa?

a) l;

0) 2;

B) 0;

r)n+1.

14. 110 kakoii popMy.sie BHIYUCIAIOTCH YaCTOTHI cepun Jlalimana?
1 1

a)V: 1—2—F),n=2,3..;
1 1

6) v=R ?—n—z),n =3,4..;
1 1

B) V= R(B—z—n—z),n = 4,5..;

1 1
v=R(=-—=),n=56...
r) (72

2

15. ®u3nyeckuii cMbICJ MapamMeTpa a(pa;:myc nepBoil 0OPOBCKOM OpPOUTHI 3JIeKTPOHA) B cJy4yae COCTOSIHUS

)1eKTpoHa B aToMe Bogopoxa ¢ N = 1

a) Haubosnee yaaneHHOE MOJOXKEHUE IIIEKTPOHA;

0) Pagnyc O6mmkaiiieii  simpy opOUTHI 3JIEKTPOHA aTOMa BOJAOPO/Ia;

B) Pamuyc cdepsl, BHyTpH KOTOpOH ¢ HaUOONbILEH BEPOSTHOCTHIO HAXOAUTCS YaCTUIIA;
r) Pagnyc cdepbl, BHyTpH KOTOPOii ¢ HANMEHBLIEH BEPOSATHOCTBIO HAXOIUTCS YaCTHIIA.

16. Kakum cBoiicTBOM 00/1aJaeT pacnpeaejeHHe M0 YraM JIeKTPOHA, IBHKYIIErocsi B aToMe BoAopoaa?
a) Chepuueckr CHMMETPHYHO;

0) 3aBUCHT OT yriia ¢ :

Q COSo .
B) 3aBHCHT OT yIJ1a ' IO TapMOHHYECKOMY 3aKOHY: ;
r) OGsaiaeT cuMMeTpuHeit Tesla BpameHus! 0KOJI0 TOH OCH, Ha KOTOPYIO (pMKCHpOBaHa MPOEKIUsI MOMEHTa UMITYJIbCA.

17. Yemy paBeH onepaTop MOMEHTAa KOJIMYeCTBA IBUKEHUS L~

a) L=—1x[f xV];

6) L=—ia[f xA];

B) L=—iA[fx p];

r) L=[pxF].

18. Kakoe TBepaoe TeJi0 HA3BIBAIOT CHMMETPHYHBIM BOJTYKOM?

a) TBepnoe Te0 ¢ 0JHOI OChI0 CUMMETPHH 00JIee YeM BTOPOTO MOPs/IKa, KOTOPOE MMEET JIBa OAMHAKOBBIX MOMEHTA
HHEPLHH;

6) TBepaoe Teno ¢ 0HOM OCBbI0 CUMMETPHH OOJIee YeM BTOPOTro NOps/Ka, Y KOTOPOTO BCE TPH MOMEHTa HHEPIUH pa3-
JIMYHBI;

B) TBepaoe Teo ¢ 0AHOH OChI0 CHMMETPHH IIEPBOTO IOPSIKa, KOTOPOE HMEET ABa OJMHAKOBBIX MOMEHTA HHEPIIHY;
r) JIto6oe TBepHOE TeIO.

19. Kakue oneparopbl, oONHChbIBalOIIMe BpallaTeJbHble CTeNEHH CBOOOABI CHMMETPHYHOIO BOJIYKA,
KOMMYTHPYIOT Me:Kay co0oii?

a) |_|:2, |:| J;
12



6 2,3
B) [l:x,fJ;
T) [j,l‘]J

2
(g orepaTop KBaJpaTa MOMEHTa KOJIMUECTBA JIBIDKEHHUS, H_ omnepaTop I'aMunbTOHA.

N

20.CBoiicTBa cOOCTBEHHBIX 3Ha4YeHHH M COOCTBEHHBIX (YHKIHUI, OTBeYalOL[He COCTOSIHHSIM IHCKPETHOI0

CMEKTPa B c/Iy4yae OAHOMEPHOI0 ABHKEHUS YACTHLbI.

a) Bce sHepreTuueckue ypoBHHU He BBIPOXKIICHBI;

0) Bce sHepreTndeckne ypoBHU BBIPOXKICHEI,

B) CoOcTBeHHbIE (DYHKIMH TOAYUHSIOTCS OCIMIIIILIMOHHOM Teopeme;

r) CobcTBeHHBIE (PYHKIMY HE MOJUUHSIOTCS OCHMIUIALIMOHHON TeopeMe.

YuacTue B KOH(pepeHIUAX, MyOJKAIUsA cTaTeil
Ily0aukanus crarei — 5 6anios

Kpurepuu Ounenka (B 0aj1ax)
Tur paboTe PedeparuHas pabdora 0,1
PaboTa HOCUT UCCIIeOBATEIbCKUI XapaKkTep 0,3
Paborta siBsieTcst MccieJ0BaHHEM 0,6
Vcronp30BaHHE H3BECTHBIX He mcrnonb3yeT HUKaKuX JaHHBIX 0
MaHHBIX U HAYYHBIX (aKTOB
IABTOp HCIIOJIb30BAN H3BECTHBIC JaHHBIC 0,4
lcnonp30BaHbl yHUKAIBHBIC HAYYHBIC JaHHBIC 0,6
[lonHOTa HUTHPYEMOH Vicrionb30BaH yueOHbIIT MaTepual 0,1
ITMTEpaTyphl, CCHUIKA HAa YYEHBIX
VIcrionb30BaHbl CICIHATN3UPOBAHHBIC H3aHHS 0,3
crionb30BaHBI HHTEPHET PECYPChI 0,6
AKTYaJbHOCTH PabOThI 3ydeHne Bonpoca He SBISIETCS aKTyalIbHBIM 0
[IpencraBnenHas paboTa MPHUBICKACT HHTEPEC CBOCH 0,4
AKTYaIbHOCTBIO
IPaboTa comepKuT Hay4IHBIN XapakTep 0,6
CrereHb HOBU3HBI TOJY4YEeHHBIX  |PaboTa HEe COAep>KUT HUYEro HOBOTO 0
pe3yJIbTaToB =
B pabote noka3aH yxe yCTaHOBJIEHHBIH (paxT 0,4
B paboTe moyry4eHbl HOBbIE JJaHHbBIE 0,6

YuacTtne B KoH(pepeHUMHU- 5 da1106

CTBOM MHTOHAIIUI

TBOpUYecKHil HOAX0] K OTOOPY U CTPYKTYPHPOBAHHIO MaTepUaa - 1 6ann
HoBu3Ha U caMOCTOSTENBHOCTD MPU OCTAHOBKE MTPOOJIEMBI - 1 6ann
BricTymuieHHe He SBISETCA NPOCTHIM YTEHHEM C SKpaHa - 1 b6ann
B BBICTYIUICHUH JOTIOJHSFOTCS M PACKPBIBAIOTCS KIIIOUSBbIE MOMEHTBI, IPE/ICTaBJICHHbIC Ha Cllaiaax 1 6ann
Bo BpeMs BRICTYIUICHUSI TI0IICPIKUBACTCSI 3pUTEIbHBIA KOHTAKT C ayAUTOPUCH, pedb oTiandaercs oorar- | [ 6ann
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5. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI

5.1. IlepeyeHb OCHOBHOM W 1ONOJHUTEIbHON y4eOHOM JINTepaTyphbl, He00X0AMMOM 1JIs1 0CBO-
eHUsl JMCHUTIMHBI

OcHoBHas JuTepaTypa:

1. CaenpeB M.B. OcHoBel Teopermueckoit ¢m3mku. T.2. KanroBas mexanmka. W.: Jlamp, 2005.- 928 c.
[nextponnsrit pecype] http://e.lanbook.com/books/element.php?pll cid=25&pll_id=621

2. bmoxurues, . 1. OCHOBBI KBaHTOBOW MexaHUKH : ydeO. mocobue / J|. 1. Broxunnes .— 7-e u3n., crep. —
CII6.: Jlans, 2004.- 672 c. [DnexTponHsi pecype] https://e.lanbook.com/book/619#authors

3. Tamuuxwuii B. M. 3agaun o KBaHTOBOM MeXaHUKe : yuyeOHoe nocodue i ¢pus.cnen.By3oB / B. M. [Nanumkuid,
b. M. Kapnakos, B. 1. Koran .— 2-e uzz., nepepad. u mon. — M. : Hayka, 1992 .— 878 c. : [28 9k3. B OuOI.
Bam['V] wmn Tamumkuit B. M. 3agaun mo kBaHTOBO# MexaHuke : yded. mocoowe / B. M. lammmkwmii, . M.
Kapnakos, B. U. Koran .— M. : Hayka, 1981 .— 648 c. [83 »k3. B 6ubn. baml'VY].

JlonoTHUTeILHAS JIUTepaTypa:

1 Jasbinos, Anexcanap Cepreesud. KpanTopas Mexanuka : yueGHOe mocobue ayis yH- ToB .— / U31.2-e,uctp
u nepepad. — M. : Hayka, 1973 .— 703c. : [78 5k3. B Oubn.baml V]

2 3agaun TO KBAaHTOBOW TEOPHH [DJIEKTPOHHBIA pecypc] : MeTomMuecKue YKa3aHHsS K IPOBEIEHHIO
MPaKTHYECKUX 3aHsATHH a1 crynaeHToB 3 kypca ®TU mo HampaBnenuto noarotoBku «@Pusmkay. Y.1 /
bamkupckuii rocyaapctBeHHbIN yHHBEpcuTeT; cocT. P.M. Baxuros .— Ya : PULL bamI'VY, 2016 .— DnextpoH.
Bepcust ned. myonukanuy .— JlocTyn Bo3MOXKeH uepe3 DNeKTpoHHyo oubnnoteky baml'y .—
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po kvantovoj teorii_1_mu_2016.pdf>.

3 3amaum MO KBaHTOBOH Teopum [DJNEKTPOHHBIA pecypc] : METOAMYECKME YKA3aHHMs K MpPOBEICHHUIO
MPaKTHYECKUX 3aHATHH 10 KBaHTOBOW Teopuu : Y.2 / Bamkupckuil rocyaapcTBEHHBIH YHUBEPCHUTET; cocT. P.M.
BaxuroB .— Ya : PUL] baml'Y, 2017 .— DnextpoH. Bepcus mned. mybnukanuu .— JocTym BO3MOXKEH depes
Onekrponnyto Oubnmoreky bamlyY .— <URL:https://elib.bashedu.ru/dl/local/VVahitov_sost_Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

4 Baxutos P.M. OnHOMEpHOE ABMXEHHE B KBAHTOBOH Mexamuke. Ya: PULL Baml'V, 2012, 35 c. [80 k3. B
6ubn. baml'V] Baxuror P.M. [IBmkeHue wactum B moiie chepudeckoil cummerpun: Yd. mocobue / P. M.
Baxwuros, A.P. FOmarysun; baml'V.- Yda: PUL bamul'V, 2011.- 77 c¢. [53 9k3. B 6u6n. baml'Y].

5.2. [lepeyenn pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKANMOHHO# ceTH « AHTepHeT» 1
NMPOrPpaMMHOI0 o0ecrnevyeHnsi, HeOOXOAUMBIX /IS 0CBOCHMS U CHUILIMHBI, BKJIOYasi mpogec-
CHOHAJIbHBbIE 0a3bI JAHHBIX H HH()OPMALMOHHBbIE CNIPABOYHbIE CHCTEMBbI

1. Dnexrponnas GuGmuoreunas cucrema. Db Baml'Y. — CoOcTBeHHast SIeKTPOHHAs OMONHOTEKa y4eOHBIX M
Hay4YHBIX 3JIEKTPOHHBIX U3JaHUI, KOTOpas BKIOYAaeT M3faHus npenonasareneit baml'y. ABTOpU30BaHHBIA OCTYII 1O
napoJro u3 6o Touku cetr MHTepHeT. Peructpanus B bubnuoreke baml'y, nanpHelmuii 4ocTyn U3 000N TOUKU
cetu Uurepuer. — https://elib.bashedu.ru/

2. DrekTpoHHas GUONIMOTeYHas cucTeMa . Y HUBEPCHTETCKast GMOIMOTEKa OHIANH.

— TlonmHoTekcToBast b/l yueOHBIX U HayYHBIX SJIEKTPOHHBIX M3JIaHWH. ABTOPU30BAHHBIN JOCTYII 10 MAPOIIO U3 000
Touku ceTu MHTepHeT. Peructpanus B bubmmorexe baml'V, nanspreiimuit goctyn u3 mo0boif Touku cetu UuTepHeT. —
https://biblioclub.ru/

3. DrekTponHas OuOIMOTEUHAas cuMcTeMa H3AaTelbeTB. Jlawb. — IlonHoTekcToBas BJI yueOHBIX M HAy4HBIX
JIEKTPOHHBIX W3JIaHWH. ABTOPW30BaHHBIM JOCTYN IO Mapoiro W3 Joboil Toukn cern HHTepHer. Permcrpanus B

bubnuorexe baml'y, nansHeimuii qoctyn u3 mo6oii Touku cetn Marepuer. — https://e.lanbook.com/

4. Dnextponnslit katanor bubnuorekn baml'yY — CrpaBoYHO-TIOMCKOBBIN anmapat GubnuoTeku. Brimouaer B cebs

CHCTEMY KaTaJloTOB M KapTOTEK, CIPaBOYHO- GubmHorpaduueckuit honm. — http://www.bashlib.ru/catalogi/

5. MurepHeT-sHUMKIONEIMS 06pa3oBaTeNbHbIX U3IaHuH «BUKUIEIUsA», B KOTOPOi cOOpaHBI JIEKTPOHHBIE YHEOHUKH,
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http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=621
https://e.lanbook.com/book/619#authors
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D0%BA%D0%B8%D0%B9%2C%20%D0%92.%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%BB%D0%B8%D1%86%D0%BA%D0%B8%D0%B9%2C%20%D0%92.%20%D0%9C.%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5336&TERM=%D0%94%D0%B0%D0%B2%D1%8B%D0%B4%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_1_mu_2016.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi%20po%20kvantovoj%20teorii_mu_Ch2_mu_2017.pdf
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5760&TERM=%D0%92%D0%B0%D1%85%D0%B8%D1%82%D0%BE%D0%B2%2C%20%D0%A0%D0%BE%D0%B1%D0%B5%D1%80%D1%82%20%D0%9C%D0%B8%D0%BD%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%BC%D0%BE%D0%B2%D0%B8%D1%87%5B1%2C1004%2C4%2C101%5D&LANG=rus
http://www.bashlib.ru/catalogi/

CIIPABOYHUKHU, a TAKKEC CTATbU paSJ’IH‘-IHOﬁ TCMATHKH. yILOGHBIﬁ IIOUCK IIO KJIKOYCBBIM CJIOBAM, OTACIBHBIM TCMaM,

oTtpacism 3HaHus. http://ru.wikipedia.org
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6. MaTrepuajibHO-TeXHHYeCKas 6a3a, HeoOXoAUMAas ISl OCYIIeCTBJIEeHHs 00Pa30BaTEIbHOI0
npouecca no AMCUMIInHe

MaTepI/IaHI)HO-TeXHI/I‘IeCKaH 6&3&, HeO6XO,HI/IMaH IJIA OCYHICCTBJICHUSA 06pa30BaTeJ'H>HOFO npounecca no AucCHu-
IJIMHE MMPUBCJICHA B Ta6ﬂI/IHe:

HaumeHoBaHuUe cienua- Bun 3anaTuii HaumeHoBaHue 000py10BaHuUS,

JIM3HPOBAHHBIX AyAUTO- MPOTrPaMMHOI0 olecreyeHust

puii, KaOMHETOB,
Jadoparopuii

1 2 3
bonbias ¢m3nueckas | Jlekuuu JHocka, men
ayauropus 02
yuyeOHass ayauropusi aas | IIpaktuueckue 3aHATUS Jlocka, Men, cOOpHUKH 3a/1a4, KalbKyJISTOP
NpoBe/ieHUs! 3aAHATHI
CeMHHApPCKOro THIA:
aynutopuu Ne 322 umu Ne 323
i Ne 224 (dpu3mar kopiryc)
YuraneHeli 3a1 Nel (rmaBHeiil | CamocTosATenbHAS Hayunblit u yueOHbIi QoHI, HaydHas nepuoanka, [1K
Kopiyc, 1 aTax) pabora (MOHO0II0K) - 3 1T, HEOrpaHUYEeHHBIH nocTyn K IbC
u b/I; konngecTBO mocasouHbIX MecT — 76.

Yuranerenid 3am Ne2 (xopmyc | CamocTosTensHast Hayunerit n yaeOHbIi QoHI, HaydyHas mepuOIUKa, He-
¢u3mata, 2 3TaK) pabota orpaHudeHHbIH noctyn kK O5C
u BJI; konmdecTBO mocagouHbix MecT — 50.
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[Tpunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE
YUYPEXJEHUE BBICHIEI'O OBPASOBAHMA
«bAIIKUPCKUU T'OCYJAPCTBEHHbBIM YHUBEPCUTET»

COJIEP’)KAHUE PABOYEM ITPOT'PAMMBI

mucnuuinHel KBaHTOBas Teopus Ha 6-7 ceMecTpax

ouHas
¢dopma oOyueHMs
Bupa pabotsi O0BneM THCHUIINHBI
O01mas TpyI0eMKOCTh TUCITUILINHEI (3.€. / 9acOB) 2172
4/144
48,2
Y4eOHBIX YacOB Ha KOHTAKTHYIO PabOTy C MPEnoIaBaTeIeM: 55,7
32
JICKITHA 36
16
MPAKTHICCKUX/ CEMHUHAPCKHUX 18
J1a00PaTOPHBIX
npyrux (TpymnoBas, HHIANBHyalbHAas KOHCYJbTAIMS U UHBIC BUIbI YUCOHOI nesi- 0,2
TENBHOCTH, MPEIyCMaTPUBAIOIIKE paboTy o0yJaronuxcs ¢ npenoaasatesiem) (DKP) 1,7
U3 HUX, IPETYCMOTPCHHBIC HA BHIMIOJIHEHHE KYPCOBOM pabOTHI / KYpCOBOTO IIPO-
eKTa
23,8
Y4eOHBIX 9acOB Ha CAaMOCTOSITENLbHYIO padoTy obyvarormmxcs (CP) 61,3
U3 HUX, IPEYCMOTPCHHbBIC Ha BBIMOIHEHUE KypCOBO paboThl / KypCOBOTO HPO-
eKTa
Y4eOHBIX YacoB Ha IIOATOTOBKY K dK3aMeHYy/3adeTy/nudpepeHIIPOBAHHOMY 3a4eTy -
(KoHTpos) 27

dopma (bI) KOHTPOJIS:
Kontponsnas padora 6 cemectp,
DK3aMeH 7 cemecTp
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JleKuMOHHBIN U MPAKTHYECKUH Kypc 6 cemecTp

®dopma n3ydenust | OcHOBHas u
MaTepHaIoB: JeKuuy, | AOTIONHUTENLHAS JIK- 3amanus o | opma Tekyiero
MpaKTHYECKHE samsTHs, TepaTypa, PEKOMEH- | CAMOCTOSTENILHO H | KOHTPOJIs yCIeBa-
Ne | Tema u conepxanue nyemas CTyJAeHTaM paboTe |€eMOCT
ILIL COMUHAPCKHC SQHATHA, (HOMepa u3 | ctyaenToB (CPC)
nmabopaTopHEIE paboTsL, cricka)
caMocTosATenbHAs paboTa U TPyao-
€MKOCTH (B 4acax)
JIK |IIP/CEM CP
1 2 3 4 6 7 8 9
Moayas 1: OCHOBbI KBAHTOBOI MEXAHUKH 2 2 2 1.§1-6, 11.§ 1, Ne 1 MoHuTOpHHT pe-
®u3nyeckue OCHOBBI KBAHTOBOM MEXaHUKU. MaTeMaTH4eCKHii anmnapar 2.§1-14 HICHMS 33734
1 |xBanTOBOI MexXaHuKH. [oHATHE O BOTHOBOM ()YHKIMH KBAHTOBO- MEXaHHC- 4.81
ckux cucteM. [lpuHuun cynepnosunuu. BonHoBo# naker. 5.§1,2 Komneroreproe
Cpennee 3HaUeHHE QYHKIIMU OT UMITYJIHCOB. TECTUPOBAHUE
9.1.19
JluneliHBIE CaMOCOTPSHKCHHBIE OTIEPAaTOPBI U H300pakeHUE ¢ UX TIOMOIIBIO 4 2 2 1.§7-8 11.§ 1, Ne 1 MOHUTOpPHHT pe-
¢usnyeckux  BenuuMH. COOCTBEHHBIE 3HAYEHUS U 2.§18,20, 24,27 LIeHUS 33134
) coOCTBeHHBIC ()YHKIIMH OMIEPATOPOB U HX (DU3HUCCKHUIA CMBICIL. 3.§34
KsanroBaHue. 5.§ 15-17, 20,23 Kommnsroteproe
TECTUPOBAHHE
9.1.1-15
OCHOBHBIE CBOWCTBa COOCTBEHHBIX (PYHKIMI (IUCKPETHBIN W HENPepbIBHBIN | 4 2 2 1.§9-14 11.§ 2, Ne 2.10 MonuropuHr pe-
crexTpsl). OOmMi MeTO BRIYMCICHUS BEPOSTHOCTEH PE3yJIbTaTOB H3Mepe- 2.875 LIEHMS 3a/1a4
3 HUH. YCIOBUS, IPU KOTOPBIX HECKOIBKO (PM3MYECKUX BEIMYMH MOTYT UMETh 3.§14
oTpe/ieTICHHbIE 3HaYEHHsI B OJTHOM COCTOSIHMH. METO/IbI ONpeieTICHUs] COCTO- KomriprotepHoe
SIHUHM KBaHTOBBIX CHCTEM. TECTUPOBaHHE
Mopayab 2: MaTeMaTH4eCKHii annapaT KBaHTOBOI MeXaHUKH 2 2 3,5 1. § 13, 16-19, 21-23 11.§3 Monynb 2:
H3MeHeHne cocTOsSTHUI ¢ TeUeHneM BpeMeHH. BoHOBOE ypaBHEHME 2. § 15-17,28-33, 35- MartemaTHueck
peaunrepa. IlnoTHOoCTh mOTOKAa BeposTHOCTH. CTalMOHAPHBIE CO- 37 ni anmapar
4 | crosmus. M3MeHeHME CpeNHUX 3HAYEHMIl BEIMUYMH C TEUEHHEM 3.§ 16,17, 46-48 KBaHTOBOM
BpeMeHHu. [Ipow3BogHas OT omepaTopoB MO BpeMeHH. KBaHTOBBIC 4.§ 2 (ar), 5 (a,0), MEXaHUKH
ypaBHeHUs OBIbKeHUs. Teopembr Dpendecrta. HTErpansl ABMKEHUS. 6(6)
KsanToseiii aHaJior TEOPEMBI BHpHAJIA. CooTHOLIEHUS 5.§6,7,24,28,31,
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HeomnpeneseHHOCcTe sl (u3nueckux — BenuuyuH.  HepaBeHCTBO
Ieitzen6epra. [TpuHnun nononuurensHocTH bopa.

32, 34,39-41

9.2.1,2.2,23,217,
211
[IpenenbHBINA Epexol OT KBAHTOBOW MEXaHHMKH K Kiaccuueckoil. Ka- 1.§21-24 11. § 3 Ne 22-24 | KomnbroTepHOE
3UKJIACCHYECKOE npubmkenne  (Metox  BKB).  Ilpasuma 2.§35-37; TECTHPOBAHUE
5 | KBaHTOBAHHA Bopa-3ommepdenpaa. IlpoxoxkaeHue dYacThll dYepes 3. §46-48; §50;
MOTEHIMANbHEIN  Oaprep. TyHHenmbHBIH d¢dekt. Kodaddummentsr 4.§5(a,0); §5(r-x);
OTPaXEHUSI U MPOXOKACHUSI YACTHII. 5.§39-42
OCHOBBI TCOPHH PEICTABICHUH. Pa3naHpIe MpecTaBIeHUS BEKTOpa CO- 1.§27-29; 11. § 2 Ne 11-15, 19, | MonuTopuHr pe-
CTOSIHHIA u  omepatopoB. KoopauHaTHOE, HMIIyJIbCHOE H 2.§38-41; 20, 25 IEHHS 3324
6 |?2Heprermieckoe (matpuuHoe) npeacTaBneHus. OmnpenenaeHue CpeTHEro 3.811
3HAUEHUS! U CIIEKTpa BEJIUYMHBI, IPEACTABIIEMOI ONIEPATOPOM B 4.87(r); Kommnsrotepaoe
MaTpUYHOH (opme. 5. §44-48 TECTHPOBaHUE
Moayasb 3: /IBU:KeHHe YACTUIl B LHEHTPAJIBLHOM 10J1e MonuTopuHr pe-
VYHuTapHeie mnpeoOpa3zoBaHusA. [IOHATHS O pa3IUYHBIX MPEICTABICHUAX LICHUS 33714
7| kpanToBmIX crcTeM. YHuTapHbBIE MpeoOpa3oBaHMs OT OZHOTO MOMEHTa Bpe-
MeHH K Japyromy: npezcraBicHus lllpenmnrepa, ['eitsenbepra, Bzanmopeii- Komnerorepaoe
CTBHS. TECTHUPOBaHHUE
Oourue cBoiicTBa 0fHOMEPHOTO nBMKeHUs. CBOOO HAs yacTuiia. YacTuia B 1.§30, 31; 11.§ 2 Ne 11
HOTEHIMANLHOM siMe. J|BHKEHHE 2JIEKTPOHA B NEPUOMUECKOM MOTEHIIUANb- 2.§43, 44;
g |HOM nore. 3oHHBIN XapakTep crekTpa. ['apmonudeckuit ocumwmaTop. IloHs- 3.§13
THE O METOJI€ BTOPUYHOI'0 KBAHTOBAHHUS. 4.§7(m);
5.§49
Omneparop MOMEHTa KOJWYecTBa ABWKEHHS dacThllbl. CoOCTBEHHbBIE (DYHK- 1.§26, 32; 11.§3 Ne 11, 5, 13 | MoHUTOpPHHT pe-
IUU U COOCTBCHHBIC 3HAYEHHUS OIEPaTOpPOB MOMEHTA M KBaJpaTa MOMEHTa 2.§47, 48, 55; LICHUS 3a/1a4
9 KOJIMYECTBA JBWXKEHUs. BpalieHnue TBepaoro tena. 3.§21-23
CHUMMETPUYHBIA BOTYOK. 4.§7(a-B);28(a-B) KommbrorepHoe
5.§ 14, 48,50 TECTUPOBaHHE
JBmwkeHne B ToONe UEeHTpaupHbIX cuil. Omeparop dHepruu B 1.§8, 34, 35; MOHUTOpPHUHT pe-
cepuuecknx koopauHarax. Paguansusie ynkiun lpenunrepa. 2.§25; LICHMS 33134
10 3. §26-30
4.§7(a-B); Kommnsrorepaoe
5.§30 TECTUPOBAHHC

0




JIBI>KeHHE 3JeKTpOHAa B KYJIOHOBCKOM IOJI€ (AMCKPETHBIM U HENpEephIBHBIN | 4 2 1.§34; 11.I'n.3 n.0,1,8 MounutopuHr pe-
1 criekTphl). CHEKTp U COOCTBEHHbIC (PYHKIIMH atomMa BOAOpoaa. JBmxkeHue 2.§26,49; 13. 81 LIEHUs 33/1a4
9JIEKTPOHA B OJTHOBAJICHTHBIX LIEJIOUHBIX METaJlIax. 3.832;
5.833 KommnsrotepHoe
TECTUPOBaHUE
HUTOI'O 3a 6-it cemecTp 32 16 235
7 cemecTp JIeKIIMOHHDbIE 3AHATHSA
Tabmuma 3
®opma U3Yy4EHHUS 0
MaTepuaoB: JICKIH, CHOBHAA " dopma TeKy1ero
MPAKTHYCCKHE 3aHATHS, CeMu- | O NONHATCIRHASL TUTCPATYPA, | 35 napyy 10 | KOHTPOJISL yCIIeBae-
Ne | Tema u conepxanue HApCKHe 3aHATHs, maGopaTopupie | PEROMEHAYEMAA CTYACHTAM CaMOCTOATENLHON paboTe CTy- | MOCT H
ILIL paboThI, caMOCTOsATENbHAsT pado- (Homepa 13 | nenros (CPC)
Ta ¥ TPYAOEMKOCTh (B Hacax) CrIcKa)
JIK CP
1 2 3 4 5 6 7
Mopyab 1: Teopusi KBAHTOBBIX NlepeX010B 1. §47-50; 1. [ToBTOopuTH MeToa Teopun | KoHcynbTamms
Teopust BO3MYILIEHUH B CTALIHOHAPHOM COCTOSIHUU C 2. §66- 70; BO3MYIIEHHUH U YCIIOBHE €r0
JVICKPETHBIM CIIEKTPOM (B OTCYTCTBHE BHIPOXKICHUS H 3. § 38,39; MIPUMEHHUMOCTH.
1 | npu ero Hamuuun). 1 2 4. § 8(a-n); 7.§28-31
5. § 53,54; 2.Pemmth 3a7aud METOIOM
6. §49 TEOPUH BO3MYLICHUI.
14. §5 Ne2,5,12(a,0)
Teopust KBAaHTOBBIX IEPEXOA0B. AnabaTHIecKoe 1 1.§90-93,; Pemuts 3a1a4u Ha | Kommnbroreproe
2.§83-85;
BHE3aITHOE BKJIIOUEHHUS u BBIKITFOUEHUS 3.§40-43; HeCTallMOHApHbIE TECTUPOBAHUE
2 B3aumojieicTBus.  Ilepexonpl  1OJ — BIUSIHUEM 1 2 4. §8(x); BO3MYILIEHUS.
BO3MYILIEHUS], 3aBUCSIETO W HE 3aBHUCSIIETO OT 5. §55, 56; 14. §6 Nel,7
BPEMEHH, a TAKXKE IO JeHCTBUEM IIEPHOINIECKOTO 7. §33-35
BO3MYIIECHHUS.
3 | DueMeHTapHas TEOPHUs B3aMMO/CHCTBHUS KBAHTOBEIX CH- 1 2 1.§94; 2.8§87; OznakoMutscs ¢ npoueccamu | KomnsrorepHoe Te-
CTEM C DJIEKTPOMArHUTHBIM H3JIy4eHHEM. 7.§61-64 U3Iy4eHUs M TOIJIOUICHUS | CTUPOBaHME
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CBECTa.
7. §64

BepoaTHOCTH CTIOHTaHHBIX M BHIHYKICHHBIX IEPEX0I0B. 1.95,96; Wzyunts kBaHTOBYIO Teopuio | KommbroTepHoe Te-
Koapdrmumentsr OiinmTeitna. Bpems xu3HH BO30YX- 2. §88-90, W3IY4YCHHS ©  TIOTJIONICHHS | CTHPOBaHHE
4 | nennoro cocrosuus. [puHImm cootBeTcTBUs. [IpaBmia 4. §9(a,0,B,r,1); CBeETA.
oTOOpa A OCHWIIIATOPa, WHTCHCHBHOCTh W3TYUCHUS. 5.§101-106 7. 8§65
[TpaBuna ordopa AJIsi ONTUYECKOTO AJIEKTPOHA B aTOMeE
BOJIOPOJA.
Mopyasb 2: PeasiTuBMCTCKAs KBaHTOBasi Teopus [loHs- 4. §9(e) O3HakoMuThCA ¢ npuHLMnamu | KomnbrotepHoe te-
S | THe o kBaHTOBOI pagrodusuke. JIazepsl U Ma3epbI. paboTHI 1a3epoB. CTHpOBaHHE
DeMeHTapHbIC YacTUIIHI B KBAHTOBOM MeXaHuKe. Pes- 1.§53,54; 4.§17(a,6); Uzyunts ypaBHeHne Kieitna- | KommbroTepHoe Te-
6 |TumBHCTCKOE ypaBHEHHWE IJI1 9ACTHIBI C HYJIEBEIM CIIH- 5.§110, 111 l'opnona. CTUPOBaHUE
HoM (ypaBHeHue Kieitna-I"opaoHa). 9.Tm 16 c.205-228
PenstuBuctckoe ypaBuenue [lupaka Juist 371€KTpoHa. 1.§60; 4.§18(a, 0); Pewnts 3amaun Ha Mmatpunsl | KomnbroTepHoe Te-
7 | Matpurp Iupaxa. 5.§113.114 Hupaka. CTUPOBaHUE
11. I'm. 10 3ag. Ne2;
14. §7 Nel6
Pemenne ypaBHeHus [lupaka ansi cBOOOZHOHM YacTHIIBL. 1.§61; 4.§22(a,B,r); O3HakOMUTBCA C OCHOBHBIMM | KommbroTepHoe Te-
8 |CocrosiHust ¢ orpuiarensHoil sHepruei. [lonstie 006 5.§115,116 HNOHATUSIMH uzaed J[lupaka o|cTupoBaHHE
JIEKTPOHHO-TIO3UTPOHHOM BaKyyMe. ¢m3nyeckom Bakyyme. 9. I
18, ¢.252-254, 270-272
MOMEHT KOJIM4eCTBa IBHXKEHHUSI DJIEKTPOHA B TEOPUH 1.§62,63; 1. Pemuth 3ajaud Ha BBI- KomnerorepHoe Te-
Hupaka. CrnmH s3nekTpoHa. CoOCTBEHHBIE 3HAYCHHUS W 4.§19 (a,0,B,1); qucIieHHe (U3UIECKUX Be- CTHpPOBaHUE
coOCTBEHHBIE (DYHKIMU TOJIHOTO MOMEHTa KOJMYEeCcTBa 5.§117,118 JIM4YMH c
9 | guxenms. 1llapoBEle CIMHOPBL PENSTHBHCTCKHE II0- UCTIONIb30BaHUEM IIAPOBBIX
MPaBKH K JBIDKEHUIO 3JEKTPOHA B 3JIEKTPOMATHHUTHOM cnHOpoB. 14. §7, Ne3,19
nosie. MarHuTHBIH MOMEHT 3JIEKTpoHa. YpaBHeHue [lay- 2. Hayuntscs BBbIBOJIUTH
. ypaBHenus Ilaymu. 9. T'm. 18,
€.259-264
CnuH-opOHTaIbHOE B3aHMMOJICHCTBIE. ATOM BOJOpOAa C 1.§64,67; O3HaKOMHTECS C BEIBOJIOM KommnsrotrepHoe te-
YY€TOM CIIMHA 3JeKTpoHa. TOHKas CTpPyKTypa CIEKTpa 4.§20(a,0,8,r,1), §21(a,0); TOHKOH M  CBEPXTOHKOH CTUPOBaHUE
10 |aroma Bomopona u mpaBmia OTOOpa C YYETOM CIIHMHA. 5.§119 CTPYKTYpBI dHEpreTuye-
JIam0oBckuii caBur. CBEpXTOHKAs CTPYKTYypa. CKUX ypOBHEH aToma BO-
nopoxa. 17.T'n. 10, m. 7,8
11 | KoBapuantHas tdhopma ypaBHEHUI Hupaxka. 1.§65; 4.§22(n); O3HaKOMUTBCSA co KowmmbrorepHoe
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3apsnoBoe conpsbkeHue. P u C-ueTHOCTh. YacTulbl U aH-
THUYaCTHULIBL.

5.§116

CBOMCTBAMU  ypaBHEHUU
Jupaka B KOBapHaHTHOU
dopme A YacTHI W aH-
traactui. 9. I'm. 17, ¢.238-
240

TCCTUPOBAHUC

VYpaBHenue Jlupaka A 4acTULBI C HYJIEBOM MAaccoH Io-

1.§66; 4.§22(e,x)

W3ydenue nurepaTypsl 10

KommerorepHoe Te-

12 |kos. Heiitpuno. KomOunupopaunas wunsepcusi. CPT- TEOPUU ABYXKOMIIOHEHT- CTHpPOBaHUE
Teopema. HOI'O HEUTPUHO. 5.
§122,123
ATOM BO BHEIIHEM MAarHUTHOM U DJIEKTPUYECKOM MOJISIX. 1.§69,70; 2.§72-74; Wzyunts 0COOEHHOCTH KomnerorepHoe Te-
AHOManbHBII ¥ HOpMalbHBIA 3(dekTsl 3eemana. Dd- 3.§76,77,113; 4.§13(0), §20 BIIMSIHUS BHEIITHETO CTHpPOBaHUE
13 | dexr ITamena-Baka. Dddexr Illrapka (IUHEHHBIA U (e,x) MarHUTHOTO u
KBaJpaTUIHBIN). 3JIEKTPUYECKOTO TOJIel Ha
aTOMHBIE  CIEKTpHL.  D.
§74,75; 7. §58
Mopayas 3: IIpuiioxkeHnsi KBAaHTOBOW TeOpHH K pac- 1.§71,72; 2.§114-117; Pemuts 3a/1a4u Ha KommnsrotepHoe Te-
CMOTPEHHIO ATOMOB H MOJIEKYJI 3. §61,63; 4.§24(a,0); CUMMETPH3AIIUIO BOJHO- CTHpPOBaHUE
KBaHTOBBIE CHCTEMBI, COCTOSIIHE M3 OIMHAKOBBIX Ya- 5. §64-66 BOI1 ¢GyHKIHH,
14 | cruu. Ypasuenwue Illpenuurepa Uil CUCTEMBI U3 OJMHA- OTIMCHIBAIOMICH COCTOSTHUS
KOBBIX 4YacTHI. CHUMMETpPHYHBIE W AHTHCHMMETPUYHBIC CHUCTEMBI u3 N
BostHOBEIe (pyHKIMH. [TpuHmn [Taymm. Cxema FOHra. OJIMHAKOBBIX YacTHIL. 3.
§63 3an. 14. §7 Nel4
Teopus atoma renust. OCHOBHOE U BO30YKICHHOE COCTO- 1.§73,74; 2.§121-123; O3HaKoOMHUTKCS co cBoiicTBamu | KommnbroTepHoe Te-
15 | sums. O6mennas sueprus. Ilapa- u opTo-renmii. 4.§24(r-e); TeJINENOIOOHBIX  aTOMOB. /.| CTHPOBAHHE
5.§68 §54
Bapuanuonsslii Meroa. MeToj; caMOCOTIacOBaHHOIO MO- 1.§51,75,76; Pemuts 3amaun mo pacuery | KommbroTepHoe Te-
a1 Xaptpu-@oka. Craructnaeckuit merosr Tamaca- Dep- 3.§20, 69,70; ATOMHBIX CHUCTEM | CTHPOBAHNE
16 MH. 4.§23(r-e); §25(k-n); MPUOIMKCHHBIMUA ~ METOJIaMHU.
5. §69-71; 6. §55-57 3. §63. 3an. Ne2; 11. I'n.6, 3an.
8, 9(a)
3amoyiHeHHE AMEKTPOHHBIX 000109ek atomoB. Ilepnoau- 1.§77; 2.§124; O3HaKOMHTHCS ¢ OCHOBHBIME | KommproTepHoe Te-
17 | geckas TabHIa Menneneena. 3.§72,73; 4.§25(r,n)

Penxo3emenpHBIE METaIUTEL. 3aypaHOBBIC JIEMEHTHI.

Ka4€CTBCHHBIMH 3aKOHOMCPHO-

CTAMUAU CTpOCHI/I}I aTOMOB.
5.§72,73

CTHPOBaHUE
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CnexTpajibHbIE U PEHTTC€HOBCKUE CIIEKTPHI, TEPMBI. L-S- 1.§78; Pa3oOpatbest B criekTpansHbIX | KommberoTepHoe Te-
18 | cBs3b, j-j-cBsi3b. 2 2 3.§74 U PEHTIEHOBCKHUX CIEKTpax | CTUpOBaHME
CIOXHBIX aToMOB 4. §25 (0,B)
OCHOBHBIE BHIBI XHMHYECKOH CBSI3H. AanabaTHYECKOe 1.§129-131; 2.§125, 126; W3yuutsr wmeton Tlaiitnepa- | KomnbroTepHoe Te-
19 | mpubmmxenue. IeTepomonspHble ¥ TOMEOMONSPHBIC 2 2 4.§26(a);§27(a-B); JloHnoHa MO pacueTy MOJEKY-| CTUpOBaHHE
(aromHbIe) MoseKynbl. OOMEHHOE B3auMOJIecTBHE. 5.§78,79 761 Botopoza. 7.
§59,60; 11. I'n.15, . 6
Teopuss BanentHoctd. Cuisl Ban-nep-Baansca. 1. §131, 133, 134; 2.§127, BrisiBUTE cx0naCTBO M pasnu- | KommnbroTepHoe Te-
20 | DHepreTuyecKue YPOBHHU ABYXaTOMHBIX MOJICKYIT 2 2 3. §81, 82,89; 4.§27(0, T-¢) yre 0OMEHHBIX CHJI M CHJI BaH-| ctupoBaHue
nep-Baamsca. 5.
§68,80
Teopus cromkHoBeHHH. OO0IIas Teopus YIpyroro pacce- 1. §106-109,118; 2.§77-80; 1. O3HAKOMHTBCS ¢ | KomnprotepHoe te-
SHASA. AMIUIITYIa U guddepeHnnansHoe cedeHne pacce- 3. §123-130; 4.§14(a,B); BopHOBCKIM MpHOIIMKECHHEM B | CTUPOBaHHE
stHUSI. BOpHOBCKOE MPUOIIKEHUE U YCIIOBUS €r0 NpHUMe- 5. §83-86, §95-97; TEOPUHU YIIPYTrOr0 PACCESIHHUS.
21 | gumoctu. Merox NapUUalIbHBIX BOJIH B TEOPHUM pacces- 2 2 7. §66-69, IIpunoxenue
Hus. OnTuyeckas Teopema. S u T-MaTpuIbl paccesHus. VILVII
Teopemsl JIunmana- IlIBunrepa. Ilonsitue o npocredmux 2. PemuTp 3amauM Ha pacces-
rpaduxax deitmana aue yactun. 11. I'n.9, 3am.Nel-
3
OCHOBBI ~ KBAaHTOBOH TEOpPHH  TBEpIOro  Tela. 2.§54; O3HaKOMHTBECS C OCHOBHBIMH | KommbroTepHOE Te-
22 | JlswKeHHUE DIEKTPOHA B 30HE IPOBOJAMMOCTH. 2 2 4.§28(a-x) TIOJIOXKEHHUSMHU KBaHTOBOH | CTHpOBaHHE
TeopHuH TBeporo Tena. 15. §6
Bcero uacos: 36 44 Koncynpranus
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IIpakTH4eckue 3aHATHA 7 ceMecTpP

Tab6muma 4

®dopma n3yyeHus: MaTepHaoB:
JIeKL1H, IPAKTUYECKUE 3aHATHS,
CEeMHHAPCKUE 3aHATHS, Tabopa-

OcHoBHas u
JIOIIOJIHATEIILHAS JINTE-

3aaHust o0 CaMOCTOSATEIIFHON paboTe CTYICHTOB

®dopmMma TeKy-
IIero KOHTPOA

Ne | Tema u coneprkanue TOpHEIE paGoTHI, camocTosiTenp- | PATYP3, PEKOMCHIYEMAs | (CpC) YCIIeBAEMOCT U
ILIL. Hast paboTa ¥ TPYZOEMKOCTE (B CTYACHTaM (HOMepa 13
CITUCKA)
[IP/CEM CP
1 2 3 4 5 6 7
MO}:[y.JIb 1: Teopl/lﬂ KBaHTOBBIX Iepexo- [1] 33;[ 82'84, 8.8 1_ BeiBecTu BBIpaXKEHUS JJI1 ONPABOK K DHEPIUU HpOBepKa
1 |noB 4 3 u C.®. ¢ TOYHOCTBIO 10 2-T0 MOPAJKA TEOPUU BO3- | PCIICHUA
Teopus BO3MYIICHUH B OTCYTCTBUE BBIPOXK- MYIICHHH 3amadq
ACHHA 2. Pemmts 3amaun 8.1, 8.6 u3 [1]
Teopust BO3MYILEHUH NPU HAIUYUH BBIPOXK- [1].3ax. 8.5, 8.9 1. Paccumtars mumeitubii >¢p¢exr Illtapka s |IIpoBepka
2 | nenns 4 3 aToMa BOJOPOJia B 2p- COCTOSIHUU. pemCHHA
2. Pemmts 3amaun 7, 8 u3 [4] §5 sajmaq
Teopust KBaHTOBBIX IIepexoJ0B. BeposTHOCTH [1]. 3an. 8.33 (a,0), 1. IonyuuTs BeIpaXkeHHWe I aMILTHTYAB Bepo- | [IpoBepka
Tepexoia B eIMHALY BPEMEHH MO/l ACHCTBHU- 8.34 SITHOCTU IIEPexofa BO 2-OM MOPAJKE TEOPHH BO3- | PCIICHHA
3 | eM BO3MyILEHNS, 3aBUCALIETO OT BPEMEHH. 4 3 MYIICHHiT. 3amaq
2. Pemmrts 3anaun 5-7 u3 [4] §6
Teopus uznyuenus. Bpems xu3Hu Bo30yx- [1]. 3an. 14.1, 14.2 1. [omyunts npaBuna or6opa mns E1- mepexomos IIpoBepka
4 | neHHOrO YpOBHS. 4 3 OIITHY. 3JICKTPOHA B BOJIOPOAONOJO0OHOM aToMe. peuieHus
2. Pemmts 3amaun 8,9 u3 [4] §6 sanad
5 Oneparop CIIMHA 3JIEKTPOHA. 4 3 [1]. 3an. 5.1,5.2, Pewuts 3amaun 5.3, 5.6 u3 [1], 2-5 u3 [2] IIposepka
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Marpuipt Maynu. VYpasuenus [1a- 54,55 §7 pelieHust
yIiu. 3ama4
Vpasuenne [Qupaxka. Matpuusl upaka. Ko- [1]. 3am. 15.20 (1-6), Pewuts 3amaun 15.21, 15.24 u3 [1], IIpoBepka
BapuaHTHas (opMa ypaBHeHH Jnpaka. 4 3 15.22, 15.23 15,16 u3 [4] §7 peleHus

3a7aq
BonHoBast yHKIMS CHCTEMBI TOXIECTBEH- [1]. 3ax. 10.1, 10.4, Pemmrts 3amaun 1, 7-11, 14 u3 [4] §7 IIposepka
HeIX dacTull. [IpmHnun Ilaymm. DnemeHTHI 4 3 10.7 pelieHus
BTOPUYHOTO KBAHTOBAHHUS. 3a7a4
Bapuannonssie METOJIBL [1]. 3axm. 11.6 Pemuts 3anaun 1-6 u3 [4] §8 IIpoBepka
VYpaBuenus Xaptpu-Poxka. 4 3 peeHns

3a1a4
Cratuctudeckuit meron Tomaca — @epmu. [1]. 3axm. 11.19, Pemmrts 3amaun 11.21, 11.22 u3 [1], IIposepka

4 2.3 11.20 12,13 u3 [4] §8 peuIeHus

3a1a4

nuToro 36 26.3

Ipumeuanue. Yacsl Ha CaMOCTOATENBHYIO PabOTy B Ta0IMIle BKIIOYAIOT B ¢€0sI Yachl HA MMOATOTOBKY K 3K3aMeHY (KOHTPOJIb), paclpeAeIeHHbIe MEXIY JIEKIIMOHHBIMHU U ITPAKT HUECKUMHU
3aHATHSMH.
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PedTHHI-TITIaH AU CHHUIIIHHBI

KBanroBass Mexanuka

HampaBneHue moaroToBky (CenuanbHOCTD)
03.03.03 Paguoduzuka

HanpasnenHocTs (npoduib) noaroToBky / Crnennanuzanus
Hudpossie TexHosornu o0padoTkn nHGopManun

Kypc_3, cemectp_6

ITpunoxenne Ne 2

Buabl yueOHoii 1esiTeIbHO- bann 3a Yuciio 3a- bammer
CTH CTY/IEHTOB KOHKpETHOE JlaHuit 3a
3a7laHue CEeMEeCTp MuHHMaNbHBINA MakcumanbHbIN
| Mogayas 1.
Texkyuiuii KOHTPOJIb 0 15
1. PabGora Ha mpakTHYECKUX 4 5 0 15
3aHATHAX
Py6e:xHbIii KOHTPOJID 0 20
1. IlucpmenHas 1 10 0 10
KOHTpOJIbHast paboTta Nel
2. Tect Nel 0,5 20 10
| Mogayas 2.
Texyuuii KOHTPOJIb 0 15
1. PaboTa Ha mpakTHYEeCKUX 4 5 0 15
3aHATHAX
Py0e:kHbIi KOHTPOJIb 0 15
1. IlucpmenHas 1 5 0 5
KOHTpOJbHAs pabora Ne 2
2. Tect Ne 2 0,5 20 10
| Mopnyas 3.
Texkymmii KOHTPOJIb 0 20
1. Pabora Ha MpaKkTHYECKUX 4 5 0 20
3aHATHAX
Py0e:kHbIi KOHTPOJIb 0 15
1. [TuceMeHHas 1 5 0 5
KOHTpoOJbHasA paborta Ne 3
2. Tect Ne 3 0,5 20 10
MoompurenabHble 0TI 10
1. YaacTue B KoH(e- 0 5
PEHIMSIX,
CTy/IeHUEeCKasl OJMMIIHaa
2. [y6nukanus cratei 0 5
ocemaemocTsb (0a/J1bI BBIYUTAIOTCH U3 001 el CyMMbI HAOPAHHBIX
0aJ1J10B)
1. TIlocemienne 0 -6
JIEKIIMOHHBIX 3aHATHH
2. Tlocewmenue 0 -10
MIPAaKTHYECKUX
(ceMHHApCKUX,
71a00paTOPHBIX
3aHATHI)
|HTOFOBblﬁ KOHTPOJIb
1. 3auer ‘ ‘




PedTHHI-TITIaH AU CHMIIHHBI

KBanroBass Mexanuka

HampaBneHue moaroToBKy (CrenuanbHOCTD)
03.03.03 Paguoduzuka

Hanpasnennocts (mpo¢miis) moaroToBkH / Crieranm3ams
Hudpossie TexHoJ0rnu 00padoTku nHGopManun

Kypc 4, cemectp 7

Buasbl yueOHoii nesitenbHo- | bamn 3a Yuco 3a- Bamer
CTH CTY/IEHTOB KOHKpPETHOE JaHUH 3a
3aJaHlE CeMECTp MuHUMaIbHBIA MaxkcuMalbHBIN
Moayas 1.
Texymmii KOHTPOJIb 0 10
1. PaboTa Ha mpakTHIECKUX 3 5 0 10
3aHATHUAX
Py0exxHbIii KOHTPOJIb 0 10
1. ITucpbmeHHas 1 5 0 5
KOHTpOJIbHasl paboTta
2. TectupoBanue 0,25 20 5
Moayas 2.
Texkyuruii KOHTPOJIb 0 15
1. PaGora Ha mpakTHYECKUX 3 5 0 15
3aHATUAX
Py0e:xkHbIii KOHTPOJIb 0 10
1. ITucpmenHas 1 5 0 5
KOHTpOJbHAsA paboTa
2. TectupoBanme 0,25 20 5
Mopyas 3.
Texyuiuii KOHTPOJIb 0 15
1. PaGoTa Ha paKTUYECKUX 4 5 0 15
3aHATUAX
Py6e:xkHbIi KOHTPOJIb 0 10
1. ITucsMenHast 1 5 0 15
KOHTPOJbHAS paboTa
2. TectupoBanue 0,25 20 5
[oompurebHBbIE 0AJLIBI 10
HUTorossblii KOHTPOJIb
IK3aMeH 0 30




ITpunoxenne Ne3

®opMa 3K3aMEHAMOHHOT0 OMJIeTa

®I'BOY BO «BAILIKUPCKUI TOCYJAPCTBEHHbBIN YHUBEPCUTET»
®U3UKO — TEXHUYECKUI UHCTUTYT
KA®EJIPA TEOPETUYECKOU ®U3UKHN

3K3AMEHAHI/IOHHI>H7I BUJIET Ne 1
110 JUCIIAIUINHE
KBanToBas MexaHUKa

Hamnpapnenue moaroToBKH (CrennagbHOCTB)
03.03.03 Paguoduzuka

Hanpasnennocts (podmis) moarotosku / Crnenuann3anus
Hudposrie TexHOJI0THU 00padOTKU NHPOPMAHHT

1. Teopus BO3MyLICHHII B CTAIMOHAPHBIX COCTOSHHUSX C TUCKPETHBIM CIICKTPOM.
2. Dododexr Ulrapka.

3aBeqyrontuii Kadeapoi Baxuros P.M.
(oarmCh) (®.1.0.)




