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CHuCOK T0KYMEHTOB M MaTepHAaJIOB

1. TlepedeHb IUTAHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIHMILIUHE, COOTHECEHHBIX C YCTa-
HOBJICHHBIMH B 00pa30BaTeIbHON POrpaMMe HHINKATOPAMHU JOCTHKCHHSI KOMITETEHITUI

2. llenb 1 MeCTO TUCIUILTHHBI B CTPYKTYpe 00pa30BaTeIbHOMN MPOrpaMMbl

3. Conmepxanue paboueld mporpamMmbl (00BEM THUCHIMIUIMHBI, TUIIBI U BUJbI y4eOHBIX 3aHs-
TUH, y4e0HO-METOIMUYECKOE 00ECIICYeHIE CAMOCTOSTEILHOM PaboThl 00YyUaIOIIUXCSI)

4. ®oHJ OIICHOYHBIX CPE/ICTB IO ITUCIUTUINHE
4.1. TlepevyeHb KOMIICTEHIIMHA W WHIMKATOPOB JOCTHM)KCHUS KOMIIETCHIIMH C YKa3aHHEM
COOTHECEHHBIX C HUMH 3aIlJITAHUPOBAHHBIX PE3yJIbTATOB 00yUEHUS MO IuciuIuinae. Onu-
CaHWe KPUTEPHUEB U IIKAJ OIEHUBAHUS PE3YIbTATOB OOYUICHHUS 10 TUCIUTUIHHE.
4.2. TunoBbie KOHTPOJIbHBIC 3aJaHUs WJIM WHBIC MaTEePHAIbl, HEOOXOIUMBIC JIJISl OLICHU-
BaHUS PE3y/IbTaTOB OOYUYCHHS TI0 TUCIMILIMHE, COOTHECCHHBIX C YCTaHOBJICHHBIMHU B 00-
pa30BaTENIbLHOM MPOrpaMMe WHAUKATOPAMH JOCTH)KCHHUS KOMITETCHIIMH. MeToaudeckue
MaTepUaibl, OMPEISISIFONINE TPOLEAYPhl OIICHUBAHUS PE3yIbTATOB O0YUCHUS 1O JTUCIIU-
TUTHHE.

5. YueOHO-MeToMuecKoe U HHPOPMAIIMOHHOE 00ECTICUCHHE JUCIIUTUINHBI
5.1. IlepeueHb OCHOBHOI W JOMOJHHUTEIBHON y4eOHOW JIUTEpaTyphl, HEOOXOIUMOMN IS
OCBOCHUS JUCIUITITUHBI
5.2. IlepeuyeHs pecypcoB HHGOPMAITMOHHO-TSIIEKOMMYHHKAITHOHHOMN ceTH «HTepHET» H
IPOTPAaMMHOTO 00ECTICUCHHSI, HEOOXOIMMBIX JIJII OCBOCHHSI JUCIUIUIMHBI, BKJIFOYAs MPO-
(deccronanbHble 0a3bl JAHHBIX U HH()OPMAIIMOHHBIE CITPABOYHBIC CUCTEMBI

6. MarepuanbHO-TeXHUYEeCKas 0a3a, He0OXoaUMast JIJIsi OCYIIECTBIICHUS 00pa30BaTeIHLHOTO

mnmponecca 1o JUCHUITIINHE



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

ITo uroram 0CcBOEHMS AUCIUIUIMHBI OOYUJAIONIIMHCS JODKEH JOCTHYb CIEAYIOIINX PE3YIbTaTOB O0YUCHUS:

Kareropus dopmupyemast Kon u HaumeHoBaHMe MH- Pe3yabTarsl 00yyeHus 1o auc-

(rpynna)xkomie- KOMIIeTeHI M (¢ AUKATOPA K0CTHAKEHUS LHUILIMHE

TEeHIHUH YKa3aHHeM K0/J1a) KOMIIETEHIIUH
OIIK-1 OIIK-1.1. 3HaTh cUCTEMY 00pa3oB, pe/-
CriocobeH TIpUMeHATh | 3HaeT: 6a30BhIE MOJOKEHNs B | CTABICHHUI 1 IPUHIIATIOB, JIEKa-
0a30Bble 3HaHUA B 00- | oOmacT GpU3MKO- KX B OCHOBE KBAHTOBOH TCOPUH,
nacTu (Qu3MKO- | MaTeMaTHYECKHX M ecTe- POJIb TaKUX TIOHATHHN KaK «BOJIHO-

Bas pyHKUM», «puzndeckas Be-
JIMYHHAY», KCOCTOSHHE CHCTEMBI»,
«Ha0IroJaeMble U HEHAOTIOHae-
MBbI€ BEJIMYMHBI» U T.JI.

MaTeMaTHYeCKHMX U | CTBEHHBIX HayK B POMBICIIO-
(u1M) ecTecCTBEHHBIX | BOi reodusnke
HayKk B cdepe cBoei

pOECCHOHANBHOIM OIIK-1.2. YMeTh N0abp30BaThCsl MaTEMaTH-
AEATEIBLHOCTH, YMeeT: mpUMeHsTh 6a30BbIe YECKUM aIlapaToM KBaHTOBOI
TOJIOKeHUs B 06macT pusp- | TEOPHH M PEIIATh KBAHTOBBIC 3a-

Ja4yHu HC TOJBKO JJIA CUCTEM, CO-
CTOSIIINX U3 OJHOMU YacTulpl, HO U
MHOI'O YaCTHYHBIC 3a1a49H.

KO-MaTeMaTHYECKHX U ecTe-
CTBEHHBIX HayK IpH pelie-
HUU 33Ja4 IIPOMBICIIOBOM

reohU3UKH.

OIIK-1.3. BraneTs MOHATHHHBIM U MaTeEMa-
Brnaneet: MmeTogamu Gpusuko- TUYECKUM armaparoM KBaHTOBOMH
MaTeMaTHUYECKUX U eCTe- MCXaHUKH.

CTBEHHBIX HayK K PELICHHIO
3a7a4 MPOMBICIIOBOH reodu-
3UKH.

2. leab 1 MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

JucnumumHa «KBaHTOBast TEOPUSD» OTHOCHTCS K BapUATUBHOM YaCTH.

JucnumnmHa n3y4daetcs Ha 3,4 kypce (ax) B 6-7 cemectpe (ax).

Kypc «KBaHTOBasi Teopusi» SBISIETCSI OJHOM M3 LIEHTPAJbHBIX NUCUUILIMH CIEIHANIN3AMU CTYICHTOB- (DU3UKOB
pa3nuHbIX crenuaibHocTeid. OHa siBisieTcst 6a30BbIM KYpCOM MPU PACCMOTPEHHH SIBICHUI aTOMHOTO MaciuTaba u Tpe-
OyeT JUIi CBOETro M3y4YEeHHUs IPUBJICYCHNS 3HAHUH CTYACHTOB U3 PA3IMYHBIX pa3zesioB oOIIel U TeOpEeTUIECKON PU3UKH,
a TaK)Ke MaTeMaTHKH, CIOCOOCTBYS ()OPMUPOBAHHIO [IEIOCTHOTO MUPOBO33PEHHSI HA MUKPOMHUP.

Lens n3yuennst mucoumivHbel «KBaHTOBas TEOPHA» - CHCTEMHOE W3ydCHHE OCHOBOIIOJATaloOUINX IPHUHIMIOB
KBAHTOBOI MEXaHHKH, OCBOCHHE MAaTEeMaTHUECKOTO anmnapara JHHEHHBIX CAaMOCONPSKEHHBIX OIIepaToOpOB, aHAIHU3a pe-
IICHUH YpaBHEHHUH, ONpeNesIIONUX COCTOSHHUSA OOBEKTOB MHKPOMHEpA, IMOCTPOEHHE MoOjeNnell KBaHTOBBIX CHCTEM U
KBAHTOBBIX IPOIIECCOB M aHAIMU3 COOTBETCTBYIOIIMX YPaBHEHHMH, ONPENENIIONINX UX COCTOSHUA U 3BOIIOnH0. CooT-
BETCTBEHHO JAaHHAas JUCLUIUIMHA COCTOMUT U3 HECKOJBKUX Pa3feNioB, M3yYEHHE KOTOPHIX O0YCIIaBIMBAET NMPHUBJICUCHUE
3HAHUH CTYJCHTOB U3 Pa3JINYHbIX Pa3/eIOB MaTeMaTHKH, a Taloke 00IIel 1 TeopeTHnIecKoil HU3NKH.

3anava u3ydeHHus AUCHUIUIMHBI «KBaHTOBas TeOpHsA» 3aKIIOYaeTcs, MPEXIEe BCEro, B OCBOGHUH HOBBIX 00pa3oB,
HOBBIX MOHATHH M NPEACTaBICHUH KBAaHTOBOM MEXaHMKH, a TakKe HOBOI'O MaTeMaTHuYecKoro ammapata. Kpome toro,
OHA 3aKJIF0YAeTCS B TOM, YTOOBI Pa3BUBATh U COBEPIICHCTBOBATH Y CTYACHTOB HABBIKH MX MPAKTHYECKOTO MPUMEHEHUS
IIPY ONHCAaHMs OOBEKTOB U SIBIICHHH MUKPOMHpA, BEIPA0OTATh YMEHHE CO3HATENHLHO U O€30MMO0YHO YIOTPEOISATh U3Y-
YaeMyI0 TEPMUHOJIOTHIO, Pa30MpaThCs B OCHOBHBIX YPABHEHUSX KBAHTOBOW TEOPHH M METOJaX UX aHaJIN3a, TEM CaMbIM
MOJIHAMasl YPOBEHb TEOPETHUECKOTO M MPAKTUUECKOTO BJIAACHHS CTYAEHTOM H3JIaraéMbIMH BONPOCAMHM, PACIIUPST U
YKPEIUIsisi KApTUHY MHPOBO33PEHHSL.

JAnst OCBOCHHMS JTaHHOH JUCHUILIMHBI CTY/IEHTY HEOOXOMMO OCBOMTH IPEIBAPUTEIBHO CIIEAYIONINE JUCIUIITHHEL:
oOmas (u3uKa: MEXaHUKa, 3JIEKTPUIECTBO, MarHeTHU3M, ONTHKA, aTOMHAs U sjepHas (usnka; TeopeTndeckas Gusmka:
TeopeTHdecKas MeXaHHKa, MIEKTPOANHAMIKA; MaTeMaTHKa: MaTeMaTHIECKUN aHAJIHN3, aHAIUTHYECKasi TeOMETPHs, JTH-
HeifHas anreOpa, BEKTOPHBIN M TEH30PHBIN aHAIHM3, TEOPHUS (QYHKIIMH KOMIUIEKCHOTO MEpeMEHHOTO, nuddepeHnnans-
HBIE YPaBHEHHS, B TOM YHCJIE TEOPHUS JHHEHHBIX n((depeHIINaTbHBIX ONepaTOPOB, TEOPH BEPOSITHOCTEH, HHTETPallb-
HBIE YpaBHEHUS M BapHAIIMOHHOE NCYNCIICHHE, METO Il MAaTEeMaTHIECKON (hU3UKH.

Huctmmuimaa «KBaHTOBast TEOpHs» CIIOCOOCTBYET OBNIAJICHUIO 3HAHMSIMH, YMEHHEM M HaBBIKAMH, HEOOXOIUMBIMHU
Jutsl n3ydeHns: aucuuiuind «Cratuctuueckast pusnka», «KBantoBas Teopust TBepioro tena», «KBaHTOBas Teopust Mar-
HeTu3Ma», «KBaHTOBas 2AEKTPOAUHAMUKAY,



«HenuHeitnbie BOJIHBD, «KBaHTOBas QJICKTPOHUKA», a TAKKE IIPU MPOBEACHUN HAYYHO- HCCHCHOB&TCHLCKOﬁ pa-
00TEI ", B HaCTHOCTHU, AJIsA BBIIIOJTHCHUA BLIHyCKHOﬁ KBaHH(l)HKaHHOHHOﬁ paGOTbI (B TOM YHCJIC TPU YUCJICHHBIX BbIYUC-
JICHUAX C UCTTIOJIb30BAHUEM MAKETOB IIPOTrpaMM, OCHOBAHHBIX Ha NIEPBONPUHINUITHBIX pacquaX).

3. Coaep:xkanue padoyeil mporpaMmbl (00beM JUCHUIIMHBI, TUNIBI U BUIbI Y4eOHbIX 3aHATHI,
y4eOHO-MeToauYecKoe odecnevyeHne caMoCTOSATEIbHOI Pad0oThI 00y4ar0 M XCS)

Copeprxanue pabodeii mporpaMmMsl peactapieHo B [Iprmoxernn Ne 1.
4, (I)OHJI OHECHOYHBIX CPEACTB 110 JUCHUIIJINHE

4.1. IlepeyeHb KOMIETEHIIHI U MHIUKATOPOB JIOCTHKEHUSI KOMIETEHIMH ¢ YKa3aHUEM CO0T-
HECEHHBIX ¢ HUMHM 3aIVIAHUPOBAHHBIX Pe3yJIbTATOB 00y4eHUs N0 AMcuMILUInHe. Onucanue
KPHUTEepPHEB U KA OIeHHBAHUS Pe3yJIbTATOB 00YUYEeHHUs M0 TUCHMILINHE.

Kon u ¢popMynrpoBka KOMIETEHIINH:

3auer
IInanupyembie pe3yabTaThbl 00y4eHHUS
(I/IH}II/IKaTOI)bI JOCTHKCHUSA 3aIlaHHOF0yp0BHﬂ

OCBOEHHSI KOMIIeTeHI)

Kpurtepnu oneHuBaHus pe3yJbTaTOB 00y4YeHHSs

«He 3auTeno» «3a4TeHO»

OIIK-1.1. 3Haer
3HaeT: 0a30BbIC MOJNOKEHUS B 00nacTu (Huzn-
KO-MaTeMaTUYECKUX M ECTeCTBEHHBIX HAYK B
POMBICTIOBOI TeopH3HKe

OIIK-1.2.

YMeeT: npuUMeHATh 0a30BbIE TOJIOKEHUS B 00-
nacT (pU3MKO-MATeMaTUUECKHX M ECTECTBEH-
HBIX HAyK IPH PEIICHUH 3aJad MPOMBICIOBON

reo(pU3UKH.

IIpakTudecku He 3HaeT

IIpaxTudecku He 3HaeT 3HaeT

OIIK-1.3. 3Haet
Bnangeet: Mmetogamu HU3UKO-
MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK K

PEIIEHHIO 33/1a4 IPOMBICIIOBOM re0(hHU3HKH.

HpaKTI/I‘IeCKI/I HC 3HACT

DKk3amMeH
IInanupyembie pe3yabTaThl 00Y- Kputepnu onieHuBaHus pe3y/bTaTOB 00y4eHHS
Heni 2 («He ynose- 3 («YnoBnerBopu- 5 («OTnny-
(MHauKaTopbl 10CTHKEHUSsI 32JaHHOTO 4 («Xoporo»)
N TBOPUTEIIEHO») TEJBHOY) HO»)
YPOBHS 0CBOEHHUsI KOMIIETeHIN)
OIIK-1.1. IIpakTudecku Hmeer 3HaunTenbHble | 3HAET MOYTU 3Haer Bcé
3HaeT: 6a30BbIe MOJOXKEHHS B 00Ja- HE 3HaeT poOesbl B 3HAHUAX BcE
CTH  (DU3MKO-MATEeMaTHYECKHX M
€CTECTBEHHBIX HayK B IPOMBICIIOBOI
reodusuke
OIIK-1.2. [IpakTuuecku He ymeer no 3Haum- | YMeer mnouru | YMmeer Bcé
YMeer: mpUMeEHATH 0a30BBIE IOJO- | HE yMEET TENILHOM YacTh mare- | BCE
JKEHUS B obnactn ¢usuKo- pHana JUCIUIUINHEL
MaTeMaTHYeCKUX M  eCTEeCTBEHHBIX
HayK TP pEIICHHH 3ajgad INPOMbIC-
JIOBOH re0(pU3UKH.
OIIK-1.3. [TpakTudecku He Bmageer mo 3ma- | Ilo cymiectBy, | Bnageer
Bnapeet: metogamu uznko- HE BIIajIeeT YUTEITBHON 4acTH | BiIajeer
MaTeMaTHYECKUX U eCTECTBEHHBIX MaTepuaiga  JIUCIH-
HayK K PEUICHHIO 3a7a4 IPOMBICIIO- TUTMHBI
BOW TeO(hU3UKH.

IHoka3zarenu chOpCUPOBAHHOCTH KOMIIETEHIIMHU:




KpurepusiMu oLlleHHBaHUS NIPU MOOYIbHO-PEUMUHZ080U cucmeme SBISIOTCS Oalllbl, KOTOPBIC BBICTABIISIOTCS
Iperno/aBaTeieM 3a BUbl JEeITebHOCTH (OLEHOYHBIE CPEJICTBA) 0 UTOraM H3y4YeHUs] MOJyJell (pa3zienoB AUCIMILIN-
HBI), IEPEYNCIICHHBIX B PEHTUHI-TIJIaHe AUCIMIUIUHEI (011 9K3aMena. TEKYIH KOHTpoJIb — MakcumyM 40 Gaiuios; py-
OeXKHBIA KOHTPOJb — MakcuMyM 30 GauioB, mooupuTeIbHbe 0amIbl — MakcuMyM 10; 015 3auema: TEKyIMiA KOHTPOIIb
— MakcuMyM 50 0aioB; pyOeskHBII KOHTPOJIb — MakcUMyM S50 GajuIoB, TOOIIPHUTENILHBIE 0Bl — MakcuMyM 10).

Ikane! oLleHUBaHUS:

(0ns ox3amena:

ot 45 1o 59 6an0B — «yJOBIETBOPUTEIHEHOY;

ot 60 10 79 6aITIOB — «XOPOIION;

ot 80 6aII0B — «OTIIMYHOY.

ons 3auema:
3a4yteHo — oT 60 10 110 pelTHHrOBBIX OaIoB (BKIroyast 10 mooImpuTeIbHBIX 0ajuIoB),
He 3auTeHo — oT 0 10 59 peHTHHTrOBBIX OaNIoB).

4.2. TunoBble KOHTPOJILHbIE 32JaHUSI WJIM UHbIE MaTePUAJIbl, HEO0X0IMMBIE /IJIS OLleHUBAHUS
pe3yJbTaTOB 00y4eHHs 10 JUCHHUILINHE, COOTHECEHHBIX C YCTAHOBJIEHHBIMHU B 00pa3oBaTeib-
HOM MporpaMMe MHAMKATOPAMU JOCTHKEHHs KOMIeTeHIIuil. MeToanueckue MaTepuasbl,
onpeesiomye NpoueaAypbl OleHMBAHUS Pe3yJbTATOB 00y4eHHs M0 AUCHHUILINHE.

Koa n HaumMeHOBaHHE HHAUKATOPA [10-
CTHIKEHUS KOMIIETEeHINH

Pe3yabTarnl 00ydyeHus 0 AMCHUILIMHE

OueHovHbIE cpeacrea

OIIK-1.1.

3Haer: 0a30BbIE IOJIOKEHUA B 00J1aCTH
(bI/I?)I/IKO-MaTeMaTI/I‘IeCKI/IX U CCTCCTBCH-
HBIX HayK B IPOMBICIIOBOM reo(u3unKe

3Hath cUcTEMY 00pa3oB, IPEACTABICHHUIT
Y NPUHIMIIOB, JIEKAIINX B OCHOBE KBaH-
TOBOU TEOPHUH, POJIb TAKUX ITOHATUHN KaK
«BOJIHOBas PyHKLUSY, «pU3nUYecKas Be-
JIMYHMHAY, COCTOSIHUE CUCTEMBIY,
«HabJr01aeMBble M HEeHAOJI0JaeMbIe BEJIH-
YHMHBI» H T

OIIK-1.2.

YMeeT: TpUMeHsTh 0a30BbIe MOJIOKEHUS
B 00macTH (HU3MKO-MAaTEMaTHIECKUX H
€CTECTBEHHBIX HayK IIPH PELICHUH 3a1ad
TIPOMBICIIOBOH Ire0(H3HKH.

‘VMeTh N0oJIb30BaThCI MaTEMaTHISCKUAM
armaparoMm KBaHTOBOH TCOPUH U pCUIATH
KBaHTOBBIC 3aJa4X HE TOJBKO IJId CUCTEM,
COCTOAIINX U3 OI[HOI7[ YacCTHUIlbl, HO U MHO-
IO YaCTUYHBIC 3a/Ja4YH.

OIIK-1.3.

Bnaneet: MmeTogamu HU3HUKO-
MaTEMaTHYECKHUX U €CTECTBEHHBIX
HayK K PELIeHHUIO 3a/]a4 POMbICIOBOM
reo(OU3NKH.

BJ'IaJ.'[eTL MMOHATUMHBEIM M MaTeMaTH4e-
CKHM alriapaTomM KBAaHTOBON MEXaHHUKH.

[puém nomantaux padoT.
Kontponpnas pabdora

Tectbl

Pemenue 3agau Ha cemMuHap-
CKUX 3aHATHUIX

I[J'Iﬂ KOHTPOJIAI OCBOCHUS KOMITIETCHITHIA Ipyu U3YyUYCHUHN AUCHUIIJIMHBI HPUMCHACTCA 6&J’IJ’IBHO'II)61>1TI/IHFOBEI$[ CH-

cTéMa.

4.3 PeiiTUHT-TUIaH JUCHMILINHBI IPUBeIeH B NMPUJIoKeHun Ne2.

Hwuxe oncanbl NpeayCMOTPCHHBIC peﬁTHHF-HJ’IaHOM OIICHOYHBIC CPEACTBA, BUJbLI U IMTPOUCAYPBI KOHTPOJIA.

B pamkax mcmoip30BaHUS MOIYJIBHO-PEUTHHTOBON CHUCTEMBI OOyYEHHS U OLIEHKH YCIIEBa€MOCTH CTYIEHTOB
WTOTOBAs OIICHKA 3HAHWUU CTYJAEHTA MO JUCIHILTNHE TPOU3BOJUTCS IO CyMMe 0ajlioB, TIOJyYEHHBIX B paMKax TEKyIIe-
r'o ¥ pyOEKHOTO KOHTPOJISl 3HAHUH, YMEHUH M HABBIKOB B TEUCHUE CEMECTpa.

3a paboty B cemecTpe cTyneHT nmoiydaeT 10 100 6ayioB 3a BHIMOTHEHHUE 3a/IaHUi B paMKax TEKYIIETro U pyoexk-
HOTO KOHTPOJISI ¥ JIOTIOJTHUTENEHO 10 10 0aJu1oB 3a HHIMBHTYa bHEIC 33 JaHHS.

IepeBox onenku u3 100-0aIbHOM B YeThIpeXOAILTBHYIO IPOU3BOAUTCS CIICIYIOIUM 00pa3oM:

- otimuaHO — oT 80 10 110 6amoB (Briroyas 10 MOOMIPHUTENEHBIX 0AIIOB);
- xoportro — ot 70 mo 79 6amnos;

- YIOBJICTBOPHUTEIHHO — 0T 60 10 69 Oamos;

- HEYJIOBIICTBOPHUTEIEHO — MeHee 60 6atoB.

IK3aMEHALUMOHHbIE OMJIEThI



[TpumepHbIe BOIIPOCHI 115l pYOEXKHOTO U MIPOMEKYTOUYHOT'0 KOHTPOJIS
1. Teopus BO3MYILICHUH B CTAIIMOHAPHBIX COCTOSIHUSAX C JUCKPETHBIM CIIEKTPOM.
2. Teopwust BO3MYILIEHHUI ITPU HAJTUYHUHU BBIPOXKIICHHUS.
3. Teopust kBaHTOBBIX InepexooB. OOIiee BBHIpAXEHHE YIS BEPOSTHOCTH MEPEXOAa M3 OJHOTO COCTOSIHHUS B
Jpyroe.
4. AnnabaTudeckoe M BHE3aIHOE BKIIIOYEHHE B3aUMOJICHCTBHS.
5. BeposTHOCTh NEpexo0B MO BIMSHUEM BO3MYIICHHUH, 3aBUCAIINX OT BPEMEHHU.
6. BeposiTHOCTH mepexosna B eWHUIy BpeMeHH. [lepexonsl B ciydae HETpephIBHOIO crektpa. [lepexons! mox
JIEWCTBHEM NEPUOANIECKOTO BO3MYIIICHUS.
7. TloriomeHue u M3IydeHNE CBETa. BeposATHOCTE mepexona.
8. CmonranHOe M HHAYIHPOBaHHOE M3nydeHne. KoadpduumeHtsr DitamTeHa.
9. IlonsiTue o kBaHTOBOH paguodusuke. Jlazepsl 1 Mazepsl.
10. IIprHIMII COOTBETCTBHS. BEposSTHOCTH CIOHTAHHBIX M BBIHYXKJICHHBIX NIEPEX0/0B. VIHTEHCHBHOCTD U3ITy4EeHUSI.
11. IIpaBuina ot6opa. [IpaBuia ordopa ocumuisTopa. IHTEHCUBHOCTD U3ITy4YEeHUSI.
12. TIpaBuia oTOOpa ISt ONTUYECKOTO JIEKTPOHA B BOJOPO/IONOI00HOM aToMe.
13. DnemeHTapHbIe YacTHIBl B KBAaHTOBOM MexaHHKe. YpaBHeHue Kieitna-I'opiona. PensTuBHCTCKHE ypaBHEHHS C
HYJIEBBIM CIIHHOM.
14. PenstuBuctckoe ypaBHenue /[upaka.
15. Perienue ypaBHenus Jlupaka st CBOOOTHOW YaCTHIIBL.
16. CocTostHME ¢ oTpunaTenbHOM SHEpruei. [loHsTHE 00 371eKTPOH-TIO3UTPOHHOM BaKyyMe. YacTHIIbI M aHTHYACTHUIIBL.
17. MoMmeHT KonyecTBa JBIKCHNUS MIeKTpoHa B Teopun [upaxa. CrinH. [1onHBII MOMEHT KOJIMYECTBA JBHKCHUSL.
18. PensiTuBUCTCKHE TOMPAaBKH K JBIKCHHIO 3JEKTPOHA B AJICKTPOMAarHUTHOM mone. YpasHeHue I[laymu. CruHOBBIHA
MarHuTHBII MOMEHT.
19. CriuH-0opOHUTAIbHOE B3aMO/ICHCTBHE.
20. AToMm Bo1opoJia € YIETOM CITMHA 3JIEKTPOHA. DHEepreTnieckue ypoBHU. [IpaBuia oTO0pa ¢ y4eToM CIHHA 3JIEKTPOHA.
ToHKkast cTpyKTypa aTroMa Bogopoza. JIsmOoBckuii caisur. CBEpXTOHKAs CTPYKTYpa.
21. KoBapuanTHas ¢popma ypaBHeHHS J{upaka.
22.3apsiioBoe conpspkeHne. YacTUIlbl 1 aHTUYACTHUIIBI.
23.YpaBHenus Jlupaka I 4acTHUIBI C HyNeBodl Maccoit mokos. Hedtpuno. CrnmpamsHOcTh. HBapmaHTHOCTH
HEHUTPHHO OTHOCHUTEIHHO KOMOMHUPOBaHHOI nHBepcru. CPT-nHBapHaHTHOCTS.
24. AToM BO BHEIITHEM MAarHUTHOM I10Jie. AHOMAJTBHBIH U HOpMANBHBINA 3P PeKThl 3eeMaHa.
25. D¢ dexr [Namena-baka.
26. D¢ dexr LlTapka.
27.KBaHTOBBIC CHCTEMBI, COCTOSIINE W3 OAWHAKOBBIX 4YacTWl. YpaBHeHue lllpeamHrepa s CHCTEMBI YacTHIL.
[MpuHnun ToxnecTBeHHOCTH MuKpouactun. Omepatop mnepectaHoBoK. CucTeMbl 0o3e-4acTHll M (epMH HacCTHII.
punnun Iaymnu.
28.BonmHoBble (yHKIMH U1 cUCTeMBbl 4acTull, ¢epmMu M 0o3e wactun. CHMMETpHUYHBIE W aHTHCHMMETPUYHBIC
BoutHOBEIe (pyHKIHH. Cxema FOHra.
29. Teopust OCHOBHOTO COCTOSIHSI aTOMOB C JIBYMSI 3JICKTPOHAMHU.
30. Bo30y»xneHHbIe cocTosiHUS aToMa renus. [lapa u oproremmii. OOMeHHas sHeprus. OOMEHHOE B3aUMOICHCTBHE.
31. Bapnannonnsie Mmetoabsl. Metomsl XapTpu-doxka.
32. Metox Tomaca ®epmu.
33. 3anonHeHne 3IEKTPOHHBIX oOojyouek aroma. [lepnomgmueckas cucrema MenpaeneeBa. Penko3eMenbHble METaLIbI.
3aypaHOBBIE JIEMEHTBHI.
34. CriekTpanbHbIe H PEHTTCHOBCKHE TEPMBI CIIOKHBIX aTOMOB L-S-cBs3b. J-J-CBSI3b.
35. OcHOBHBIE BH/IbI XUMUYECKOH CBS3H. AnnadaTHdeckoe npuoImkenne. [ 'oMmeononspHble aTOMHBIE MOJIEKYJIBI.
36. Teopust BaJICHTHOCTH.
37. Cuiel Ban-niep-Baaibca.
38. DHepreTHUecKre yPOBHHU ABYXAaTOMHBIX MOJIEKYJI.
39. Teopus ynpyroro paccesHusi. AMIUIUTYAa U auddepeHanbHoe ceueHne paccesinus. bopHOBckoe npuOnmxeHue u
YCJIOBHS €r0 IPUMEHUMOCTH.
40. bopHOBCKOE NPUOIIKEHUE YIS PA3IMYHBIX CIIy4aeB PacCeMBAIOIIMX IOJIEH, SIKpaHNPOBAHHOE KYJIOHOBCKOE MOJIE,
noreHuuan ['aycca, cepudeckas moTeHIHAIbHAS SIMA.
41. PaccesiHue OBICTPO 3apsHKEHHBIX YacTHUIl aTOMaMH. ATOMHBIH GopM-(akTop.
42. OCHOBBI KBAHTOBOW TEOPHHU TBEPJIOTO TeJIa. DIEKTPOHBI B TIEPHOIMUECKOIT cucTeMe.
43. OCHOBHBIE MTOHATHUS 30HHOU TEOPUH.

Oo0pa3en 3k3aMeHALIMOHHOI0 OMJIeTa:

ITepeBon onenku u3 100-06amIpHON B 4ETHIPEXOAIUTHHYIO MTPOU3BOIUTCS CIEAYIOMUM 00pa3oMm:
- ommuuHO — oT 80 1o 110 6aymtoB (Bkitovas 10 moonpuTenbHBIX 0alIoB);

- xoporro — ot 60 g0 79 6amos;

- YIOBJIETBOPUTENHHO — OT 45 710 59 Gamnos;

- HEYJIOBJIETBOPHUTEIHHO — MEHee 45 OanoB.



Kpurepun ouenku (B 0asiax):

(30 6as10B)

OTBeT Ha BONPOC JOJDKCH MOKa3aTh IIy0OKHe, MPOYHBIC 3HAHHS CTyAeHTa. OTBET HOJDKECH OBITH JOTHYHBIM U J0Ka3a-
TenbHbIM. CTYZCHTY HEOOXOANMO 3HaTh OCHOBHBIC NOHSATHS, TCPMUHBI, Pa3BEPHYTHIC OIPEACNICHNS, HCIIOIb30BaTh CO-
BpeMeHHbIC JaHHble Hayku. CTYACHT JO0JDKEH YCTAHABIUBATH MPUYHUHHO-CICACTBEHHBIC CBS3U, MPUMEHSITh 3HAHHS B
HOBOM cuTyanuu. CTyJeHT JJOJDKCH POJAEMOHCTPHPOBATE YMEHHUE JIETIaTh ApIYMEHTHUP OBAaHHBIEC BEIBO/IBL.

(20 panoB)

OTBeT CTyAeHTa NOJDKCH IOKa3aTh INTyOOKHe, HpOodHble 3HaHWs. OTBET AODKEH OBITh JIOTUYHBIM H JOKA3aTCIIBHBIM.
CryneHty HeO0OXOIMMO 3HATH OCHOBHBIC MOHSTHS, TSPMHHBI, PA3BEPHYTHIC OMpPENCICHNUS, MCIOIb30BaTh JaHHBIE CO-
BpeMeHHOH HayKu. CTyAeHTy HeOOXOANMO yCTaHaBIMBATh IPUYMHHO-CICACTBCHHBIC CBSI3H, H3/IaraTh MaTepyai ¢ yue-
TOM IPHHIUIIOB OOBEKTHUBHOCTH U HAYYHOCTU. B 0TBeTe NOMYCKAIOTCS OTAC/IBHBIC HECYIIECTBEHHBIC HETOUHOCTH.

(10 fanioB)

OTBeT Ha BONPOCHI JOJDKEH MOKA3aTh 3HAHUS ITOCTABJICHHBIX BOIPOCOB. HE0OX0MMMO 3HATh OCHOBHBIC IOHATHUS, TEp-
MUHBI, Pa3BepHYTHIC ONMpeeieHus, GaKTHIeCKuil MaTepual, UCHOJIb30BaTh JaHHBIC COBPEMEHHOII Hayku. B orBere
MOTYT JOIYCKAThCS CYIIECTBEHHBIC OIIMOKN U HETOYHOCTH.

(0 6ans10B)

OTBeT Ha MOCTABJICHHBIC BOIPOCHI IIOKA3BIBACT HE3HAHKE €r0 COJEPIKAHNUs, OCHOBHBIX MOHATHI, TepMUHOB. CTyJCHT HE
yMeeT yCTaHABIMBATh MPUYMHHO-CICACTBCHHEIC CBSI3H, U3JaraTh MaTepHall C y4eTOM HPHHIUIIOB HAYYHOCTH U 0OBEK-
THBHOCTH, aHAIU3UPOBATh YKa3aHHbIE MCTOYHUKU. OTBET CTYICHTA HE COOTBETCTBYET BOIPOCY, @ TAKXKE IIPU OTCYT-
CTBHH OTBETA U IIPU OTKA3€ OT OTBETA.

[penopaBateb MOXET MOOIIPUTH CTYACHTOB 32 y4acTHE B HAYYHBIX KOH(PEPEHIHSX, KOHKYPCaX, ONIUMITHAIAX,
3a aKTHBHYIO pab0Ty Ha ayJUTOPHBIX 3aHATHSX, 33 MyOIHMKAIMU CTAaTel, 32 paboTy CO HIKOJLHUKAMH, BBIMOIHEHUE
3aJJaHU} TIOBBIIMICHHOM CI0KHOCTHU B BHJIE MOOIIPUTEILHBIX 6aiiioB (o 10 OaioB 3a cemectp).

3ayeTHas KOHTPOJIbHAsA padora.

VYueOHBIM UIaHOM M0 AucuuIuinHe «KBaHTOBast TEOPHs» ISl TPOBEPKH YPOBHS YCBOCHUSI HEOOXOAUMBIX KOM-
METEeHIUI MpeaycMOTpeHa KOHTpOJIbHAs paboTa B 6-M ceMecTpe M KOHTpOJbHas paboTa B 7-M ceMecTpe, KOTOphIe
HUMEIOT CTaTyC UTOTOBOM, 3a4€THOH KOHTPOJIBHOM pabOTHI IO MPAKTUYECKUM 3aHATHAM (peleHue 3a1a4). Binonxnenue
9TON KOHTPOJILHOW PabOTHI ABJSICTCS 00s3aTEIBHBIM YCIOBUEM JIONyCKa K Sk3aMeHy. KoHTpoibHast paboTa COaepKUT 5
3aja4, BpeMs BbinoiaHeHus 90 MunyT. Penienue oHoii 3a1aun oneHuBaercs B 20 0anios.

IIpumep BapuaHTa 3a4eTHOI KOHTPOJILHOK padoThI

1) Haiitu ET,EEG, At ﬂﬂﬂﬁpaBHOI‘O Ez, rne L = [I‘ X p],

Z d — 2
2) Haiitu pe3ynbTar neiictBust oneparopon = X, {d_ w,,fx} Ha (QYHKIUIO f[x] =e%y CPaBHUTD HX.
X X

2
3) BbHIUHCIIHTE IEPECTAHOBOYHOE COOTHOIIEHHE [X‘,ﬁx f(x:]ﬁx].

o —
4) Haiitu kommyTaTop BUIa [(l", Pj, H], roe H — oneparop ['aMuIIbTOHA YaCTHUIIbl, HAXOSIIEHCS B HOTEHIIMAIbHOM

1oje U(l"j.

"

5) Omnepatopst AuB YAOBIIETBOPSAIOT KOMMYTATUBHOMY COOTHOILIEHUIO [E, B] = 1. Haiitu [E, En]

Kpurepun oneHuBanus 3a1a4 3a4eTHOM KOHTPOJIbLHOH padoThI:
16-20 6amIoB BHICTABISACTCS CTYACHTY, €CJIK MPEACTABJICHO MOJHOC PCIICHUEC 3aJa41, KOTOPOC MOKET COACPIKATL MEJI-
KHE€ HCTOYHOCTH WU HEJOCTATOYHYIO apIr'yMEHTAMIO 1TaroB peuieHnd;
11-15 GanoB BBICTABIAETCS CTYIEHTY, €CIM IPU BEPHOM PEUICHHH B OOLIEM BHE JOIYyIIEHA OIIMOKa B YMCIIOBBIX
pacye€rax WJIH MpU MPABUIBHOM OTBETE OIMYIICHBI HCKOTOPBIC IMPOMEKYTOUYHBIC OTAllbl PEHICHUA WKW JOMYNICHA HE-
MIPpUHIUITHAIbHASA omnOKa B HNCXOJHBIX YPABHCHUAX,
6-10 6a/uTOB BBICTABIISACTCS CTYACHTY, €CIIH OTCYTCTBYET OJHO W3 HEOOXOMMUMBIX MCXOIHBIX YPABHEHHUH MU JOIMYyIICHA
MPUHIUIIAATbHAS OIIMOKAa B HCXOAHBIX YPaBHEHHAX, HO IPHUCYTCTBYIOT TNPABIJIBHBIC PACCYyKACHUS U JEHCTBUSA,
HalpaBJICHHBIC HA MMOJIYYCHUE OTBCTA
1-5 GannoB BBICTABISIETCS CTYIEHTY, €CJIH, BEPHO, 3allMCaHa TOJHKO 9acTh HEOOXOMUMBIX UCXOJHBIX YpaBHEHHH, TIPH
9TOM OTCYTCTBYIOT KakHue-1u00 MaTeMaTUUYECKHE Hp606p330BaHI/IH, HalpaBJICHHBIC Ha MOJYYCHHC OTBETA, UJIW OHU
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OLINOOYHEI.

0 0anmIoB CTaBUTCS MPU OTCYTCTBHUU OTBETA WJIM IMPH IMOJHOCTHIO HEBEPHOM OTBETE MJIM KOTJA PEIICHHE HE COOT-
BETCTBYET YCIIOBHIO 33a7]auu

KputepusiMu OlcHUBaHUS OCBOCHHUSI KOMIICTCHIUI CITyKaT OaJlIbl, MOJYYCHHBIC 32 BBIMOJHCHUE 3a4€THOW KOHTPOJIb-
Hoi pabotel. Kaxmoe u3 nsatu 3aganuii onernBaetcs B 20 0aJI0B, MaKCHMaJbHAs CyMMapHAas OLICHKA 32 KOHTPOJIbHYIO
paboty -100 Gamros.

[IIkana nmepeBoga CyMMapHOTo 0ajia B IByXypPOBHEBYIO OLICHKY:

0-59 6amIoB — «HE 3a4TEHO»

60-100 GamIoB — «3a4TEHON.

Onucanue KOHTPOJIbHON PadoThI
IIpumep BapuaHTa KOHTPOJbHOM PadoThI:

1) Hatitn E.T_. E-,§+ I E paBHOrO: E i.
xdx
2) Haiitu pe3ybTaT NeHCTBHS OIEPATOPOB :T  + )3, (i (1 +x) ] Ha QyHKLUIO

f(x} = sinkx u cpaBHuTH HX.

Iz ~3 o~
3) BBIYKMCINTH MEPECTAHOBOUHOE COOTHOMmEHHe (17, B2 f(3)D,].
4) HaiiTu KOMMYTaTOp BHIa [H, Lz], rae H — oneparop I'aMunbToHa 4acTUIbl, HAXOAAILEHCS B IOTEHIUAIEHOM I10JIE
Uir}, L, — z — xoMmoHeHTa oreparopa MOMEHTa UMITyJbca L.

5) HOKaSaTL, 4TO COOCTBEHHBIC 3HAUCHUS oreparopa Jlammaca OTpHULATCIIbHBI.

Pemrenne 3apau
Kpurepuu onenku (B 6ajiax)

[ IprBeeHO MOTHOE PABIIIBHOE PEILICHHE, BKIIOYAOIee PaBIIIbHBIN OTBET M UCUEPIIBIBAIOIINE BEp- 1 b6ann
HBIC PACCYKJCHUS C MPSIMBIM yKa3aHHEM HaOJII0JacMBIX SIBJICHHH 1 32aKOHOB

JlaH paBUIILHBIN OTBET, U MMPUBEAEHO OOBICHEHHE, HO B PEIICHUH HMEIOTCS OJTUH WUITH HECKOJIBKO He- | 0,5 banios
TOCTAaTKOB
HeT npaBuibHOTO OTBETA 0 b6annos

HpI/IMeprle BOIIPOCKHI IJISI TECTUPOBAHUS
1. CaoiicTBa MaTpUIBI INIOTHOCTH O , ONpeAeJIsiioNIell CMeIIaHHOe COCTOSIHHE CHCTEMBI.

a) Marpuna o He spmuroBa n Spp =1;

6) Marpuua o spmutosau Spp =1;

B) Marpuna o spmutosan Spp =0;

r) Marpuua p spmurosan Detp =1;

I'ne Sppo — cnex marpuust o, Detp —onpenenurens matpuupr o .

2. Kak M3MeHSIIOTCSI 3JIeMEeHTBhl MaTpPHIbI maotnocrn ¥ ¢ teuennem BpeMeHH, eciin omepaTop I'ammiabToHA
SIBHO He 3aBHCHT OT BpeMeHHu?

2 oo (t) = o (0)exp <i(E, - En.)% >:6) o (£) = 0; B) Hocromms: 1) P, () = oo (0)exp < iE, % >

3. Moser auM YacTHOA B KBAaHTOBOHi MeXaHHKe NPONTH CKBO3b NMOTEHIHAJBHBIA 0apbep, ecaW JHePrus

E<U, o

gyacTtunbl E MeHbIIIe, YeM BbICOTA 6apbepau max e,
a) MOJXKET;

0) HET, HE MOXKET;

B) MOXET P ONPEAETICHHBIX YCIOBUIX;

F) 3aBUCHUT OT THUIIA YaCTHUIIbI.

4. Kak onpeaensiercs KO3 (PpUUHEHT NPOXOKIEHUA D»

J J
a)D:‘]nad ;6)D= Omp;B)D:J”POW;r)D::]]nao;

npout npout nao omp



rae J — KOJIMYCCTBO IMaJarolux 4aCTHII, J — KOJIMYCCTBO MpOomeAInX 4acTull, J om

p KOJIMYECTBO OTPAKCH-

nao npowt

HBIX YaCTHII.

A A

N
5. Yemy paBeH CJIeIyIOIIHIl KOMMYTaTOP: l =21 rae L u -2 — oneparop xBagpara momenta konmuecTBa
ABUHKCHUS M OollepaTop NPOCKUMUA MOMEHTA KOJUYECTBA ABHKCHUSA HA OCh z ?

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

6. @uzMuecKuii CMbICJ MATHUTHOTO KBAHTOBOro uncia M

a) Onpenenser 3HEPreTUYECKUN YPOBEHD DJIEKTPOHA, YAAIEHHOCTh YHEPTETUUECKOTO YPOBHS OT siipa U pa3Mep dJeK-
TPOHHOTO 00JIaKa;

0) OmpenensietT GopMy ICKTPOHHOTO 00JaKa U MOAYPOBEHb IHEPIETUIESCKOTO YPOBHSI, 33]]aBAEMOT0 TIABHBIM (pajIu-
aJIbHBIM) KBAaHTOBBIM unciioMm I

B) XapakTepu3yeT OPHEHTALNIO B IPOCTPAHCTBE OPOUTATIHHOTO MOMEHTA UMITYJIhCA SJIEKTPOHA WM POCTPAHCTBEHHOE
PAaCIIOJIOKEHHE aTOMHON OpOUTAaIH;

r) XapakTepu3yeT COOCTBEHHBI MOMEHT UMITYJIbCa JICMCHTAPHBIX YaCTHUIl, IMCIOIINI KBAHTOBYIO IPUPOJY U HE CBSI-
3aHHBIN C MepeMeIleHUEM YaCTUIIbl KaK 1IeJI0Tr0.

7. B KakoM ciy4yae NMPOEKIIMM MOMEHTA KOJHYECTBA JBHKEHHS HA pa3Hble OCH XY,z OHOBpPEMEHHO HMEIOT
omnpe/e/eHHOE 3HAYeHHe?

a) TonbKo B KJIACCHYECKON MEXaHUKE;

0) Hu B xakoMm ciyuae;

B) B ciyuae mapoBoro Bodka;

r) B cirygae chepugeckoro Bomuka.

Y ©.0),

a) He3aBUCUMO OT 3HaYCHUH Iy M, mwaposasi pyHKUHUS SBISETCS YETHOIL;

8. Uem ompeneisieTcsi 4€THOCTD IIAPOBOH (PyHKIHHI

0) OZIHOBPEMEHHO ABYMsI KBAHTOBBIMH YHCJIAMHU I um,

B) OpOUTAIFHBIM KBAaHTOBBIM YHCIIOM l: B.(). C YCTHBIM I YEeTHBIC, B.(p. C HEYETHBIM I HCYETHBIC,

I') MArHUTHBIM KBaHTOBBIM 4UCIIOM M : B.Q. ¢ 4eTHBIM M — 4yeTHbIe, B.Q. C HEUeTHBIM M — HEYETHBIE.

9. Yemy paBeH KOMMYTATOp: [ 1z ], rme Zm H_ NpoeKIHMs MOMEHTA KOJIMYeCcTBAa JBHKEHHUs HA OCb Z H
omeparop ['aMH/IbTOHA, ONHCHIBAIOIINNA [BHKEHHE YAaCTHIbI B [EHTPAJHLHO-CHMMETPUYHOM TOJIe,
COOTBETCTBEHHO?

a) |:y ; 6) |:X ;B) P,rme P — oneparop uMimyiscea; ) 0.

10.0OT KakMX KBAaHTOBBIX YHCEJ 3aBHCHT pPaauajbHAsi YacTh BOJHOBOW (YHKIHH, ONUCHIBAIOLIENH
CTAlMOHAPHBbIE COCTOSTHUS YaCTHIbI, IBUKYLIEHCSl B IEHTPAJbLHO-CUMMETPUYHOM moJie?
a) OT TI1aBHOTO KBAaHTOBOTO Yncia N;

6) Ot opOHTANEHOTO KBAHTOBOTO YHCIIA |' 4t marmmrrOro KBaHTOBOrO WHCTA M ;

B) Ot opOUTAIFHOTO KBAHTOBOTO yHciaa M ;

r) He 3aBHCHT OT KBAaHTOBBIX YHCEI.

11. Kakue aToMbl Ha3bIBAOT BOAOPONOA00OHBIMH?

a) 9TO aTOMbI NEPEXOAHBIX METAJJIOB,

0) 9TO aToM (MOH), COZIEpKAIIUN B JIIEKTPOHHON 000JI0UKE OJIMH U TOJBKO OJMH AJIEKTPOH;

B) 3T0 aTOM (MOH), COACPIKAIININ B 3JICKTPOHHON 000104Ke 00JIee ABYX DJICKTPOHOB;

T') 3TO aTOMBI HHEPTHBIX T'a30B.

12. MoxeT JH YacTHIA B KJACCHYECKOIl MeXaHHKe MPOHTH CKBO3b MOTEHIHAJIbHBIH 0apbep, ecjaH JIHePrus

E<U

YacTHLBI E MeHbllle, YeM BbicoTa Dapbepa M T.e. mex 2

a) MoxerT, eciti Ha IMpHUHE Oapbepa YKIAIRIBACTCS [ENI0E THCIIO0 Al2 ,To ects & =NA /2 ,TIe A -cpeaiHee 3Haue-
HUE JJIMHBI BOJIHBI J1e bpoiins;

6) Moxer, eciiu Ha mMpHUHE Oapbepa yKIaIbIBACTCS MOJYIENI0e YHCIO0 A2 , TO ecThb A = (2n +1)/T /2, rne A-

cpeHee 3HAUE€HUE JUIMHBI BOJIHBI e bpoiis;
B) He moxer Hukora;
') 3aBHCHUT OT 3apsi/ia YaCTHIIBI.
13.Yemy paBHa KpaTHOCTb BBIPOKI€HHS JHEPTHU CTAIMOHAPHBIX COCTOSIHUII YJIeKTPOHA B aTOoMe BOJOpPOJa B
cly4yae HempepbIBHOIO cnekTpa?
a) 1;
0) 2;
B) 0;
r) n+1.
10



14.T1o xakoii (popMyse BHIMHCIASIOTCS YacTOThI cepun Jlaiimana?

1 1

av= 1—2—n—2),n=2,3..;
1 1

6) V= R(?—n—z),n :3,4..;
1 1

B) V= 3—2—n—2),n:4,5..;

1 1
r) V= R(F—n—z),n :5,6...

15. ®u3uyeckuii cMbIc] mapameTpa a(pa;:myc nepBoii GOPOBCKOIl OPOMTHI JIEKTPOHA) B CJIy4Yae COCTOSTHUS

3J1eKTPOHA B aTOMe BO/IOPO/ia ¢ n=1

a) Haunbonee ynaneHHOE TOJIOKEHUE JIEKTPOHA;

0) Paguyc 6mmxkaiimieit k ssapy opOUTHI AJIEKTPOHA aTOMa BOJOPO/IA;

B) Panmyc cdepsl, BHyTpH KOTOPOH ¢ HANOONBIIEH BEPOSTHOCTHIO HAXOIUTCS YaCTHUIIA;
r) Pagunyc cdepsl, BHyTpr KOTOPOI ¢ HAaNMEHBIIEH BEpPOATHOCTHIO HAXOIUTCS YaCTHIIA.

16. KakumM cBoiicTBOM 00/1aJaeT pacnpeaeieHue M0 yriiaM 3J1eKTPOHA, IBHKYLIErocsi B aTome Boaopoaa?
a) Cdepuuecku CHMMETPUYHO;

0) 3aBUCHT OT yria ¢ :

0] Cosgp .
B) 3aBHUCHUT OT yriia ~ IO rapMOHUYECKOMY 3aKOHY: ;
r) ObnamaeT cuMMeETpHel Tela BpallleH s OKOJIO TOH OCH, Ha KOTOPYIO (PMKCHPOBaHA MPOCKIIMSI MOMEHTa UMITYJIbCa.

17. Yemy paBeH omepaTop MOMEeHTA KOJHYECTBA JBHKEHHUS L~

a) L=—ia[fxV];

6) L=—1A[fxA];

B) L=—iA[fx p];

r) L=[pxF].

18. Kakoe TBep/0€e TeJI0 HA3BIBAIOT CHMMETPHYHBIM BOTYKOM?

a) TBepmoe Teso ¢ OJHOU OCBI0 CUMMETPUH 00JIee YeM BTOPOTO TOpsIKa, KOTOPOS HMEET JIBa OJMHAKOBBIX MOMEHTA
WHEPLHH;

0) TBepuoe TeJo ¢ 0OHOI OChE0 CHMMETPHH 00Jiee YeM BTOPOTO MOPSAKA, Y KOTOPOrO BCe TPU MOMEHTA HHEPLIUH pas-
JIMYHBI;

B) TBepaoe TeJo ¢ 0OHOH OChI0 CHMMETPHH MIEPBOTO MOPsIKA, KOTOPOE HMEET [Ba OJMHAKOBBIX MOMEHTA HHEPLIHH;
r) JIto6oe TBepHOE TEIO.

19. Kakue omneparopbl, ONUCHIBAIOIIME BpallaTeJbHble CTEeNeHH CBOOOABI CHMMETPUYHOIO BOJIYKA,
KOMMYTHPYIOT Me:Kay co0oii?

a) |:2,|:|J;
6) _AZ,jJ;

B) |: ,fJ;
T) j,|:|J

L? orepaTop KBajpaTa MOMEHTa KOJIMUECTBA JIBMXKCHHS, H_ ornepatop I'amunbTOHA.

20.CBoiicTBa COOCTBEHHBIX 3HAYEeHHH W COOCTBEHHBIX (YHKIHI, OTBEYAIONINE COCTOSHUSIM THCKPETHOTO
CIIeKTPa B cJIy4ae OAHOMEPHOr0 ABHKEHHs YaCTHIbI.

a) Bce sHepreTnueckie ypoBHH HE BEIPOKICHBI,

6) Bce sHepreTndeckne ypoBHHU BBIPOXKICHEI;

B) CoGcTBeHHBIE (DYHKINH ITOAUMHSAIOTCS OCIMIUIIIIMOHHON TeopeMe;

r) CobcTBeHHBIE (DYHKIMH HE MTOTIMHSAIOTCS OCIMUIALIHOHHON TeopeMe.

YuyacTue B KOH(pepeHUMX, MYOJNKALMSA CTATEl
Ilyoiukanus crareil — 5 oaos

Kputepuu Ouenka (B 0as1ax)
Tum paboTe PedepatuBHas pabora 0,1
PaboTa HOCHUT HCCIIE0BATEIILCKUI XapaKTep 0,3
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IPaGoTa SIBJIIETCS UCCIICIOBAHHUEM

0,6

M cronap30BaHKe U3BECTHBIX
JaHHBIX 1 HAYYHBIX (l)aKTOB

He HCHOJIb3YCT HUKAKUX JaHHBIX

IABTOD UCITOJIb30BAJI H3BECTHBIC JaHHbIE 0,4

Vcrionb30BaHbl YHUKAIBHBIE HAYYHBIC TAHHBIC 0,6
[IonHoTa LMTUPYEMOI Vicrionb30BaH yueOHbII MaTepral 0,1
ITUTEpaTyphl, CCHUIKA HAa YYEHBIX

Vcrionb30BaHbI ClIENUATM3UPOBAHHBIC H3/IaHHs 0,3

Vcriob30BaHBI HHTEPHET PECYPCHI 0,6
AKTYaJIbHOCTB PaOOTEI l3y4yenue Borpoca He SBIISIETCS aKTyalbHBIM 0

[IpencraBnenHas paboTa MPHUBIEKAET HHTEPEC CBOCH 0,4

AKTYaJIbHOCTBIO

Pabota conepkuUT Hay4YHBIH XapakTep 0,6
CTenieHb HOBH3HEI ITONMyYeHHBIX  [PaboTa HE cOAepKUT HUYEro HOBOTO 0
pe3yJIbTaTOB =

B paboTte moka3aH yKe yCTaHOBJICHHBIN (QakKT 0,4

B paboTe moxydeHB HOBBIC JaHHBIC 0,6

Yuactue B KOHepeHUMHU- 5 danios

CTBOM I/IHTOHaHI/Iﬁ

TBOpUeckuii Moaxo K 0TO0pPY U CTPYKTYPUPOBAHUIO MaTepHaa - 1 bann
HoBu3HA U CaMOCTOSITENILHOCTD TPH IIOCTAHOBKE MPOOIJIEMBI - 1 bann
BEICTyIUICHHE HE SBIISETCS IPOCTHIM YTCHUEM C 9KpaHa - 1 6ann
B BBICTYIJICHUH AOTIOJIHSIIOTCS M PACKPBIBAIOTCS KIIIOYEBbIE MOMEHTBI, IIPEJICTABIICHHBIE Ha cllaiigax 1 b6ann
Bo BpeMsl BRICTYIUICHUS TI0IICPKUBACTCSI 3PUTEIBHBIA KOHTAKT C ayIUTOPHUEH, pedsb oTnudaercst 6orat- | [ 6ann
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5. YueOHo-MeToAMYecKOe U MH(OPMAIIMOHHOE o0ecriedeHne TUCITUTNIHHbI

5.1. IlepeyeHb OCHOBHOM W 1ONOJHUTEIbHON Y4eOHOM JINTepaTypbl, HeOOXOAUMOM 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. 3aga4un o KBaHTOBOM MeXaHUKe : ydyeOHoe 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 : yued. mocobme / B. M. Iammukwmii, b. M.
Kapnakos, B. U. Koran .— M. : Hayka, 1981 .— 648 c. [83 »k3. B 6ubn. baml'VY].

JlonoiHUTeIbLHAS JTUTepaTypa:

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 KBAaHTOBOH TEOpHH [DJEKTPOHHBIH pecypc] : MeToAWdYecKMe YKa3aHHs K IPOBENEHUIO
MPaKTHYECKUX 3aHsATHH a1 crynaeHToB 3 kypca ®TU mo HampaBnenuto noarotoBku «@Pusmkay. Y.1 /
bBamkupckuii rocyaapctBeHHbINH yHUBEpcuTeT; cocT. P.M. BaxutoB .— Ya : PULL bamI'V, 2016 .— DnextpoH.
Bepcust ned. myonukanuu .— JlocTyn Bo3MOXKeH yepe3 DIeKTpoHHyo oubnuoreky baml'y .—
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po kvantovoj teorii_1_mu_2016.pdf>.

3 3amaum WO KBaHTOBOH TeopuM [DJEKTPOHHBIA pecypc] : METOAMYECKHME YKA3aHMs K MPOBEICHHIO
MPaKTHYECKUX 3aHATHH 10 KBaHTOBOW Teopuu : U.2 / Balmkupckuii rocyIapcTBEHHBIH 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/Vahitov_sost_Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

4 Baxutos P.M. OnHOMepHOE IBMXKECHHE B KBaHTOBOH Mexamuke. Ya: PUL] BamI'V, 2012, 35 c. [80 k3. B
6ubn. baml'V] Baxuro P.M. [IBmkeHue wactum B moiie chepudeckoil cummerpun: Yd. mocodbue / P. M.
Baxwuros, A.P. FOmarysun; baml'V.- Yda: PUL bamul'V, 2011.- 77 ¢. [53 9k3. B 6u6n. baml'Y].

5.2. [lepeyenn pecypcoB HH(POPMAITHOHHO-TEJIEKOMMYHUKANMOHHO# ceTH « AHTepHeT» 1
NMPOrpaMMHOI0 o0ecredeHnsl, He00X0AUMBIX /ISl OCBOCHMS TN CUUILTHHBI, BKJIOYasi nmpogec-
CHOHAJIbHBbIE 0a3bI JAHHBIX H HH()OPMALMOHHBbIE CNIPABOYHbIE CHCTEMBbI

1. Dnexrponnas GuGmuoreunas cucrema. Db Baml'Y. — CoOcTBeHHass SIeKTPOHHAs OMONHOTEKa y4eOHBIX M
Hay4YHBIX 3JIEKTPOHHBIX U3JaHUI, KOTOpas BKIOYAeT M3faHus npenonasareneit baml'y. ABTOpU30BaHHBIN JOCTYI 1O
naporo u3 6o Touku cetu MaTepHeT. Peructpamnus B bubnuotexe baml'y, nanpHeimuit qoctyn u3 1o00il TOUKH
cetu Uurepuer. — https://elib.bashedu.ru/

2. DrekTpoHHas GUONIMOTeYHas cucTeMa . Y HUBEPCHTETCKast GMOIMOTEKa OHIANH.

— TlonmHoTekcToBas b/l yueOHBIX U HAYYHBIX 3JIEKTPOHHBIX U3/JaHUN. ABTOPU30BAHHBIN JOCTYII MO MapoJI0 U3 000
Touku ceTu MHTepHeT. Peructpanus B bubnmorexke baml'V, nanpueiimuit noctyn u3 mo6oii Touku cetu UuTEepHET. —
https://biblioclub.ru/

3. DrekTponHas OuOIMOTEUHAas cuMcTeMa H3AaTelbeTB. Jlawb. — IlonHoTekcToBas BJI yueGHBIX M HAy4HBIX
JIEKTPOHHBIX W3JIaHWH. ABTOPW30BaHHBIH JIOCTYN I0 Napoiio U3 JoOoi Touku cetn MurepHer. Permcrpaunms 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 houa. — http://www.bashlib.ru/catalogi/

5. MurepHeT-sHUMKIONEIMSA 00pa3oBaTeNbHBIX H3IaHU «BUKHIEUsA», B KOTOPOil COOPaHBI HIEKTPOHHBIE YIEOHUKH,
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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. MarepuajibHO-TeXHHYecKasi 0a3a, He0OXoUMAs VISl OCYIIeCTBJIeHHs 00pPa30BaTEeIbLHOI0
npouecca no AMCUMIInHe

MaTepI/[aHI)HO-TeXHI/I‘IeCKaH 63.33., HeOGXO,Z[I/IMaSI 1A OCYHICCTBJICHUA 06pa30BaTeHLHOFO npouecca no AuCHu-
IJIMHE MMPUBCJICHA B Ta6J'H/IIIeI

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 aus | Ilpaktuueckue 3aHATUSA Jlocka, Men, cOOpHUKH 3a/1a4, KalbKyJISTOP
NpoBe/ieHUs! 3aAHATHI
CeMHHApPCKOro THIA:
aynutopuu Ne 322 umu Ne 323
i Ne 224 (dpu3mar kopiryc)
Yuraneueli 3a1 Nel (rmaBHeiil | CamocTosTenbHAS 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 | CamocTosTensHas Hayunerit n yaeOHbIi QoHI, HaydyHas mepuOIUKa, He-
¢u3mata, 2 3TaK) pabota orpaHudeHHbIH noctyn kK O5C
u BJI; konmdecTBO mocagouHbix MecT — 50.

15



[Tpunoxenne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIUKETHOE OBPA30BATEJIBHOE
YUPEX/JEHUE BBICHIEI'O OBPASOBAHUA
«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
3/108
64,5
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C MpenoiaBaTeIeM: 73,7
32
JICKITHA 36
32
MPAKTHICCKUX/ CEMHUHAPCKHUX 36
J1a00PaTOPHBIX
npyrux (TpymnoBas, HHIANBHyalbHAas KOHCYJbTAIMS U UHBIC BUIbI YUCOHOI nesi- 0,5
TENBHOCTH, MPEIyCMaTPUBAIOIIKE paboTy o0ydaronuxcs ¢ npenogasarenaem) (PKP) 1,7
U3 HUX, IPETYCMOTPCHHBIC HA BHIMIOJIHEHHE KYPCOBOM pabOTHI / KYpCOBOTO IIPO-
eKTa
7,5
Y4eOHBIX 9acOB Ha CAMOCTOATEIbHYIO padoTy ooyuarommuxcs (CP) 7,3
U3 HUX, IPEYCMOTPCHHbBIC Ha BBIMOIHEHUE KypCOBO paboThl / KypCOBOTO HPO-
eKTa
Y4eOHBIX 9acOB Ha IIOATOTOBKY K dK3aMeHy/3aueTy/nudhepeHINpOBAaHHOMY 3aUeTy -
(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-
E€MKOCTb (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. MaTeMaTH4eCKUi anmnapar 2.§1-14 HICHMS 33734
1 |xBanTOBOI MexXaHuKH. [IoHATHE O BOTHOBOI (QYHKIMH KBAHTOBO- MEXaHHYC- 4.81
ckux cucteM. [lpuHuun cynepnosunuu. BonHoBo# naker. 5.§1,2 Komneroreproe
Cpennee 3HaUeHHE QYHKIIMU OT UMITYJIHCOB. TECTUPOBAHUE
9.1.19
JluneliHBIe CaMOCOTPSHKCHHBIE OTIEPATOPBI U H300pakeHUE ¢ UX MTOMOIIBIO 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
TECTUPOBAHUE
9.1.1-15
OCHOBHBIE CBOWCTBa COOCTBEHHBIX (PYHKIMI (IUCKPETHBIN W HENPepbIBHBIN | 4 2 2 1.§9-14 11.§ 2, Ne 2.10 MonuropuHr pe-
cnexTpsl). OOmmMi METO BBIYHMCICHUS BEPOSTHOCTEH PE3ylbTaTOB H3MeEpe- 2.875 LIEHMS 3a/1a4
3 HUH. YCIOBUS, IPU KOTOPBIX HECKOIBKO (PM3MYECKUX BEIMYMH MOTYT UMETh 3.§14
oTIpe/ieTICHHbIE 3HaYEHHsI B OJTHOM COCTOSIHUM. METO/IbI OTIpeeNIeHUs] 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 cocTOsSTHUH ¢ TeueHneM BpeMeHH. BoaHOBOe ypaBHEHHE 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. [Ipou3BogHas OT oOmepaTopoB MO BpeMeHH. KBaHTOBBIE 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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HEOIPENCIICHHOCTe  uii  (U3MYEeCKHX  BelMWYMH. HepaBeHCTBO 32, 34,39-41
Ieitzen6epra. [TpuHnun nononuurensHocTH bopa.
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-3ommepdensaa. IlpoxoxkaeHue dYacThil dYepes 3. §46-48; §50;
MOTEHIMANbHEIN  Oaprep. TyHHenmbHBIH d¢dekt. Kodaddummentsr 4.§5(a,0); §5(r-x);
OTPaXEHUSI U MPOXOKACHUS YACTHULL. 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 (maTtpuuHoe) npeacTaBnenus. OnpeaeneHue CpeIHero 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. I[IOHATHS O pa3IMYHBIX NPEACTABICHHIX LICHUS 33714
7| kpanToBmIX crcTeM. YHuTapHbBIE MpeoOpa3oBaHMs OT OZHOTO MOMEHTa Bpe-
MeHH K apyromy: npezacraBicHus lllpenunrepa, ['eitsenbepra, Bzaumoeii- Komnerorepaoe
CTBHS. TECTHUPOBaHHUE
Oourue cBoiicTBa 0fHOMEPHOTO nBMXKeHUsA. CBOOOMHAs yacTuna. 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 ocummaTop. 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-
WU U COOCTBCHHBIC 3HAYCHUS OIEPAaTOPOB MOMEHTA W KBaJpaTra 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 TECTUPOBaHUE
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
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JIBI>KeHHE 3JeKTpOHAa B KYJOHOBCKOM IOJI€ (AMCKPETHBIM M 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 IEJIOUHBIX 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
Mopyasb 1: Teopusi KBAHTOBBIX NIEPEX010B 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 KBaHTOBBIX IEPEXOA0B. AnnadbaTnaeckoe U 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); BO3MYILICHUS.
BO3MYLICHHS, 3aBUCAILETO0 M HE 3aBHUCALIETO 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 | CTUPOBaHHE
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CBECTa.
7. §64

BepoaTHOCTH CTIOHTaHHBIX M BHIHYKICHHBIX TIEPEX0I0B. 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 AJsi ONTUYECKOTO AJIEKTPOHA B aTOMeE
BOJIOPOJA.
Mopyasb 2: PeasiTuBMCTCKAs KBaHTOBasi Teopus [loHs- 4. §9(e) O3HakoMuThCA ¢ npuHLMnamu | KomnsrotepHoe te-
S | THe o kBaHTOBOI pasrodusuke. JIazepsl U Ma3epbI. paboTHI 1a3epoB. CTHpOBaHHE
DeMeHTapHbIC YacTUIIHI B KBAHTOBOM MeXaHuKe. Pes- 1.§53,54; 4.§17(a,6); Wzyunts 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 uaed Jlupaka o|cTupoBaHHE
JIEKTPOHHO-TIO3UTPOHHOM BaKyyMe. ¢m3nyeckom Bakyyme. 9. I
18, ¢.252-254, 270-272
MOMEHT KOJIMYECTBAa IBHXKEHHUSI DJIEKTPOHA B TEOPHUH 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 | guxenns. 1llapoBble CIMHOPBL PEISTHBHCTCKHE I0- UCTIONIb30BaHUEM IIAPOBBIX
MPaBKH K JBIDKEHUIO 3JEKTPOHA B 3JIEKTPOMATHHUTHOM cnuHOpoB. 14. §7, Ne3,19
nosie. MarHuTHBIA MOMEHT 3J1eKTpoHa. 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 casur. 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. YacTullbl 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 HYJIEBOH MaccoH 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 DJEKTPHUYECKOM MOJISIX. 1.§69,70; 2.§72-74; N3yunth 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 Illrtapka (IUMHEHHBIH u (e,x) MarHUTHOTO u
KBaJpaTUIHBIN). 3JIEKTPUYECKOTO TOJIed Ha
aTOMHBIE  CIEKTpHL.  D.
§74,75; 7. §58
Mopayas 3: IIpuiioxkeHnsi KBaHTOBOI Teopuu 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 4acTHI. CHMMETpHYHBIE W aHTHCHMMETPHUYHBIC 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; O3HaKOMHUTKCS co cBoiicTBamu | KomnbroTepHoe Te-
15 | sums. O6mennas sueprus. Ilapa- u opro-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-
151 Xaptpu-@oka. Craructnaeckuit merosr Tamaca- Dep- 3.§20, 69,70; ATOMHBIX CHUCTEM | CTHPOBAHNE
16 MH. 4.§23(r-e); §25(k-n); MPUOIMKCHHBIMA ~ METOJIaMHU.
5. §69-71; 6. §55-57 3. §63. 3an. Ne2; 11. I'n.6, 3an.
8, 9(a)
3amoyiHeHHE AMEKTPOHHBIX 000109ek atoMoB. Ilepuoau- 1.§77; 2.§124; O3HaKOMHTHCS ¢ OCHOBHBIME | KommproTepHoe Te-
17 | geckas TabHIa Menneneena. 3.§72,73; 4.§25(r,n)

Penxo3emenpHBIE METaIUTEL. 3aypaHOBBIC JIEMEHTHI.

KAa4YCCTBCHHBIMHA BaKOHOMepHO-
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; W3yuuts wmeton Taiitnepa- | KomnbroTepHoe Te-
19 | mpubnmxenue. IerepononsipHble ¥ TOMEOIOJSIPHBIC 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. Cunsl Ban-nep-Baansca. 1. §131, 133, 134; 2.§127, BoisiBUTE cxoncTBO 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. OO0ImIas 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 MPUOIIKEHIEM B | CTUPOBaHHE
stHUSI. BOpHOBCKOE MPUOIIKEHUE U YCIIOBUS €r0 NpHUMe- 5. §83-86, §95-97; TEOPUHU YIIPYTrOr0 PACCESIHHUS.
21 | gumoctu. Merox NapUUaJIbHBIX BOJIH B TEOPHUM pacces- 2 2 7. §66-69, IIpunoxenue
Hus. OnTuyeckas Teopema. S u T-MaTpuIbl paccesHus. VILVII
Teopemsl JIunmana- [1IBunrepa. Ilonsitue o npocredmux 2. PemuTp 3amauM Ha pacces-
rpaduxax deitmana aue vactui. 11. Tn.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 KBaHTOBOM | CTHpOBaHHE
TeopHuH TBeporo Tena. 15. §6
Bcero uacos: 36 44 Koncynpranus
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IIpakTH4eckue 3aHATHA 7 ceMecTpP

Tab6muma 4

®dopma n3yyeHus: MaTepHaoB:
JIeKLUH, 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 ¥ TPYZOEMKOCTS (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 TEOPUH BO3- | PCIICHUA
Teopus BO3MYIICHUH B OTCYTCTBUE BBIPOXK- MYIICHHH 3amadq
ACHHA 2. Pemmts 3amaun 8.1, 8.6 u3 [1]
Teopust BO3MYILEHUH NPU HAJIUYUH 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 3ajmaq
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, 3aBUCAIIETO 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] IIpoBepka
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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
Bapuanuonssie METOBI. [1]. 3an. 11.6 Pemuts 3amaun 1-6 uz [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

Ipumeyanue. Yacel Ha cCaMOCTOSATEIbHYIO PaOOTy B TaOJIMIIE BKIIOYAIOT B ce0s 4achl Ha MOJrOTOBKY K 9K3aMeHY (KOHTPOJIb), pacpe/lelieHHbIE MEXK/Y JIEKIHOHHBIMH U MPAKTHYECKUMH
3aHATHSMH.
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PedTHHI-TITIaH AU CHHUIIIHHBI

KBanToBas Teopus

HamnpagieHnue moAroToBKH (CHENUATIBHOCTb)
03.03.02 ®dusuka

HanpasnenHocTs (npoduib) noaroToBky / Crnennanuzanus
Mudposas nerpopusuka

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 pabora 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
MocemaemocTsb (0a/IbI BBIYATAIOTCH U3 00111l cyMMBbl HaOpaHHBIX
0aJ1J10B)
1. TIlocemienne 0 -6
JIEKIIMOHHBIX 3aHATHH
2. Tlocewmenue 0 -10
MIPAaKTHYECKUX
(ceMHHApCKUX,
71a00paTOPHBIX
3aHATHI)
|HTOFOBblﬁ KOHTPOJIb
1. 3auer ‘ ‘




PedTHHI-TITIaH AU CHMIIHHBI

KBanToBas Teopusi

HamnpagieHnue moAroToBKU (CHENUATBHOCTB)
03.03.02 ®dusuka

Hanpasnennocts (mipoduiis) moarotosku / Crieraan3amnus
Hudposas nerpopusuka

Kypc 4, cemectp 7

Buasbl yueOHoii nesitenbHo- | bamn 3a Yuco 3a- Bamer
CTH CTY/IEHTOB KOHKPETHOE JIAHHIH 3a
3aJaHlE CeMECTp MuHUMaIbHBIA MaxkcuMalbHBIN
Moayas 1.
Texymmii KOHTPOJIb 0 10
1. PaboTa Ha mpaKTUIEeCKUX 3 5 0 10
3aHATHAX
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
KOHTpOJIbHasl 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
KOHTpOJIbHasi paboTta
2. TectupoBanme 0,25 20 5
[oompurebHBbIE 0AJLIBI 10
HTOroBulii KOHTPOJIbL
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
0 TUCTIUTIIINHE
KBanrtoBas Teopus

HamnpasieHnue noAroToBKU (CHENUaTBHOCTB)
03.03.02 ®usuka

Hanpasnennocts (podmis) moarotosku / Crnenuann3anus
Hudposas nerpopusuxka

1. Teopus BO3MyILEHHH B CTAIUOHAPHBIX COCTOSIHUSIX C IMCKPETHBIM CHEKTPOM.
2. Dddexr HlTapka.

3aBenyromuit kKadeapoi Baxutos P.M.
(moxnuce) (®.1.0.)




