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Chnucok JOKYMEHTOB 1 MaT€¢puajaoB

. IlepeueHpr muaHUpPyeMbIX PE3yJIbTATOB OOYYEHMs MO TUCIUIUIMHE, COOTHECEHHBIX C

IUTAHUPYEMBIMH Pe3yJIbTaTaMU OCBOEHUSI 00pa30BaTeIbHOM MPOrPaMMBbI
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3aHATUH,  y4eOHO-METOAMYecKoe  oOOecreueHue  CaMOCTOATENIbHOW  paboThl

00yJaroumxcs)

. (DOH[[ OLCHOYHBIX CPCACTB 1O AUCHHUIITINHE

4.1. IlepeyeHb KOMIIETEHIIMHA C yKa3aHHEM 3TarnoB HMX (OPMHUPOBAHHSA B IIpoliecce
OCcBOEHHUsI 0O0pa3oBarenbHOM mporpammbl. OmucaHue MokazaTelied U KpUTEpHeB
OIICHUBAHMS KOMIIETCHIIMNA HA PA3JIMYHBIX dTamax ux GOPMHUPOBAHUS, ONIMCAHHE IIKAI

OLCHUBAaHUA
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1. IlepeyeHb NJIAHMPYEMBIX PpPe3yJbTATOB O00y4YeHMs MO JMCUHMILINHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHUSI 00pPa30BaTeIbLHOM
NporpaMMbl

[Mlpu w3ydenun pucuuiuiiHbl «KBaHTOBas Teopus» y OOydarOMIErocs JIOJKHBI

(bopMHUPOBATHCS CIICAYIONINE KOMITCTCHIIHH:
OIIK-3 - crmocoOHOCTh HWCHOJB30BaTh 0a30BBIC TEOPETUYECKHE 3HAHUS (yHIAMEHTAIbHBIX
pa3esioB o0MIeH U TEOPETHIECKON (DU3UKH ISl pElICHUs MTPo(ecCHOHABHBIX 331a9
[TK-1 - criocoOHOCTB UCTIOJIB30BaTh CIICIHATU3UPOBAHHbBIC 3HAHUS B 00JIACTH (DU3HUKH IS
OCBOCHUS TPODUIBHBIX PUINICCKUX JUCIUILTAH

Jnst popMHUpOBaHUS YKa3aHHBIX KOMIICTEHIIMI U OCBOCHUSI 00pa30BaTEIbHOMN MPOrpaMMBbl
00yYaromuncs TOJKEH MOKa3aTh CIIEAYIOINE Pe3yabTaThl 00ydeHUs M0 AUCIUIUINHE:

Pe3ynbraTsl 00y4eHus dopmupyemas IIpumeuanue
KOMITETEHITHS (C
yKa3zaHHeM K0Jia)

3HaHus 1. 3nath cucremy 00pazos, OIIK-3
OPEICTABICHUN U IPHHIIUIIOB, JICKAIIUX
B OCHOBE KBaHTOBOI TEOPHUH, POJIb
TaKUX MOHATHI KaK «BOJHOBAS
GyHKIHSY, «PU3MIECKast BETUINHAY,
«COCTOSIHHE CHCTEMBD», KHA0III0[aeMBIC
u HeHa6J’HOI[aeMbIe BCJIMYUHBI» U T. 1.

2. 3HaTh 0OCOOCHHOCTH METO/IOB OIIK-3,I1K-1 Kpome kBaHTOBO# Teopuw,
OIHMCaHus, 00BEKTOB SIBJICHUH,
UMEIOIIUX MECTO B MEKPOMHPE,
Ppa3JINYHbIC NIPCACTABJICHUA KBAHTOBBIX

9THU BOIIPOCHI BXOIAT B
KOMIICTCHIHUIO CJICOAYROIIUX

cHCTeM, 00I1aCTh MX UCIOIb30BAHUS U AVCIUAILINH:
CIIOCOO0BI IIepexo/ia 0T OAHOTO CTAaTUCTUYCCKAA (1)1/131/11(21,
OpECTABIICHUSA K IPYTOMY . KBAaHTOBAsA TCOPHA

TBEPAOTO TeJa, KBAHTOBAs
TEOpHUsi MarHETH3Ma,
KBaHTOBAsI HJIEKTPOHHUKA,
HenuHelHbie BosHbI (ITK-1)

3. 3HaTh OCHOBHBIC YPaBHCHHUS OIIK-3,I1K-1
KBaHTOBOM TEOPHH, ONMCHIBAIOLIHE
CTalMOHAPHBIE COCTOSIHUSI KBAHTOBBIX
CHCTEM U HX DBOJIIOLHIO B
HEPEJSITUBUCTKON U PEJIATUBUCTKOMN
TEOPHH, NPUOIHIKEHHBIE METO/IBI
pacueTa KBaHTOBBIX CHCTEM C YIETOM
PEIATUBUCTCKUX MOMPABOK U TPAHUILY
UX MPUMEHUMOCTH, OCHOBHEIC
MTOJIOKECHUS TEOPHH KBAHTOBBIX
MIEPEX0I0B U e¢ IPUMECHEHHUE K
MIPOCTEHIIINM KBAaHTOBBIM CHCTEMaM,
KBaHTOBBIE [TPECTABIICHNUS O BAKYYME, O
CTPOEHHHU aTOMOB, MOJIEKYJL.

YMeHus 1. YMeTh moias30BaThECs OIIK-3,
MaTeMaTHYecKuM ammapatoM kBantoBoi | ITK-1
TEOPUHU U pellaTh KBAHTOBBIE 3aJJa4l HE
TOJIBKO U1l CUCTEM, COCTOSIIIUX U3
OJTHOW YaCTHIIbI, HO 1 MHOTOYaCTHIHbIE
3ajauu.

2. YMeTh aHaJIH3HPOBATh KBAHTOBBIC OIIK-3, DTH BONPOCHI BXOJSIT TAKXKE B




IIPOLIECCHI, KBAaHTOBBIE TIEPEXOABI OT
OJTHOTO COCTOSIHUS B IPYTOE€, OOBIICHATH
MIPUPOAY KBAHTOBBIX 3PPEKTOB 1
SIBJICHUH MUKPOMHpA.

[K-1

KOMIIETEHIIMU KBAHTOBOMN
3JIEKTPOHUKH, KBAHTOBOU TEOPHH
marderusma (ITK-1)

3. YMeTh OlleHHNBaTh BKJIal KBAHTOBBIX TIK-1, Takue BOpockl Kak
3¢ ¢exToB B coorBercTBytomme sBineHus | OITK-3 CHHMHOPOUTAIBHOE
MakKpoMupa. B3aUMOJICHCTBUSL, TEOPHA
BAJICHTHOCTH UMEET BaXKHOE
3HAUCHMS I IOHUMaHHUS 1
00BSICHEHUS IPUPOJIBI (heppo-
aHTudeppo-peppu MarueTuMa
(OIIK-3)
Bnagenus 1. Biagers HOHATUWHBIM U OIIK-3
(naBbIKH / MaTeMaTHYECKHM allapaToM KBaHTOBOM
OTIBIT MEXaHHKH.
JEATENIBHOCTH | 2. BraneTs HaBBIKAMH U METOAaMH OIIK-3 Taxue MeTobl Kak TEOpHs
) peLIeHns IPOCTENINX [K-1 BTOPUYHOI'O KBAaHTOBaHUS U
KBaHTOBOMEXHHIECKHUX 3a/1a4 TEOpHsl YHUTapHBIX
HEPENSITUBUCTCKOMN U PEISITUBUCTKOM npeoOpa3oBaHmii, TEOpUs
TEOpHH. MPE/ICTABICHUH TaKKe BXOIAT B
KOMITETEHIINIO KBAaHTOBOM
ANIEKTPOAMHAMUKHI U (PU3UKH
aneMenTapHbix yactuil. (ITK-1)
3. Biasetp HaBbIKaMu noucka ananuza u | OIIK-3
00paboTku nHpopMaru u3 pasnmuunbix | [1K-1

HCTOYHHUKOB (KHUTH, )KypHAaJIbI,
HHTEPHET-PECYPCHI)




2. lesab ¥ MeCTO TUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Jucuunnmnna «KBaHTOBast TEOpUS» OTHOCUTCS K BAPUATUBHOM YaCTH.
JucnunnuHa uzydaercs Ha 3,4 kypce(ax) B 6-7 cemectpe(ax).

Janublii Kypc npeaHasHaueH ais cryieHToB HamnpasieHus 03.03.02 — ®dusuxa. Kypc
«KBaHTOBast TEOpUS» ABJIAETCA OAHOM U3 LICHTPAIBHBIX IUCLUIIIMH CIIELAAIN3aUUU CTYICHTOB-
(GU3UKOB pa3nMuHBbIX cnenuaibHOCTed. OHa siBisgeTcss 0a30BBIM KypCOM MHpPHU PACCMOTPEHUH
SBJICHUHA aTOMHOr'0 Maciitada u TpedyeT JUIsl CBOEro U3y4eHUsl IPUBJICYEHUS 3HAHUH CTYJCHTOB
U3 PAa3UYHBIX pa3zesioB OOIIel U TeOpeTHYECKON (H3UKH, a TAKKE MAaTEeMaTHKH, CIOCOOCTBYS
(OpMHPOBAHHUIO LIEJIOCTHOTO MUPOBO33PEHUS HA MUKPOMHUD.

[lenb wW3ydeHUs JAUCHUIUIMHBI «KBaHTOBasg Teopus» - CHCTEMHOE H3YyYEHHUE
OCHOBOIIOJIATalOIIUX IIPUHLUIIOB KBAHTOBOM MEXAaHHKH, OCBOCHME MAaTeMaTU4YECKOro armrmapara
JIMHEUHBIX CaMOCOIPSKEHHBIX OIEpaTOpPOB, aHAIW3a PELICHUNW YpaBHEHUM, ONpPEACIIAIOLINX
COCTOSIHUSL OOBEKTOB MHUKPOMHUPA, IOCTPOEHHE MoJeNell KBAHTOBBIX CHUCTEM M KBaHTOBBIX
IIPOLECCOB M AHAJIM3 COOTBETCTBYIOIIMX YPAaBHEHUH, OINPEACHAIOIIUX MX COCTOSHUS U
3BOMIOLMI0. COOTBETCTBEHHO JaHHAs AUCLHUIIIMHA COCTOUT U3 HECKOJIBKUX Pa3ZeiioB, U3yUYECHUE
KOTOPBIX OOYCIIaBIMBAaeT IMpPHUBJICYECHUE 3HAHWHA CTYIEHTOB W3 Pa3IUYHBIX Pa3J/eloB
MaTeMaTHKH, a TaKkKe o01Iel 1 TeopeTuYecKoi (PU3UKU.

3amaya u3yueHus IUCHUIUIMHBI «KBaHTOBas Teopus» 3aKIIIOYaeTCs, IMPEXIE BCEro, B
OCBOCHMH HOBBIX 00pa30B, HOBBIX MOHSATUI M MPEICTABICHUNA KBAaHTOBOM MEXaHHMKH, a TaKXe
HOBOT'O MaTeMaTH4ecKoro anmaparta. Kpome Toro, oHa 3aKito4aeTcsi B TOM, YTOOBI pa3BUBATh H
COBEpUICHCTBOBATh Yy CTYACHTOB HAaBBIKM MX IPAKTUYECKOTO IPUMEHEHMsI IPU OINHUCAHUSA
O0BEKTOB W SBICHWA MHKPOMHpPA, BBIpa0dOTaTh YMEHHE CO3HATEIbHO W 0e30mmO0YHO
yIOTPeOIATh U3y4aeMyl0 TEPMHHOJIOTHIO, Pa30UpaTbCs B OCHOBHBIX YPaBHEHHUSX KBAaHTOBOW
TEOpUH M METOJaX MX aHajgu3a, TEM CaMbIM [OJHHMAas YPOBEHb TEOPETUYECKOTO U
IIPAKTUYECKOIO BJIAJEHUS CTYACHTOM M3J1araéMblMH BOIPOCAaMM, pacIIUpsss WM YKpeIsis
KapTUHY MUPOBO33PEHUS.

Jis OCBOGHHWSI NAHHOW ITUCHMIUIMHBI CTYACHTY HEOOXOIMMO OCBOWTBH IPEABAPHUTEIHHO
ClIeAyIOlIMe TUCHMIUIMHBL: o0mas (u3MKa: MEXaHMKa, JJIEKTPHUUYECTBO, MarHeTU3M, ONTHKA,
aTOMHasg M sjaepHass (usuka; Teopernyeckas (uU3MKa: TEOopeTHYecKas MEeXaHHKa,
IEKTPOJMHAMUKA; MaTeMaTHKa: MAaTeMaTH4YeCKHl aHalnu3, aHaJIMTU4YecKass TIeOMETpus,
JUHeNHass anreOpa, BEKTOPHBIM M TEH30PHBIM aHanmu3, Teopus (QYHKIMA KOMIUIEKCHOTO
nepeMeHHoro, aAuddepeHunanbHble  ypaBHEHUS, B TOM  4YMCI€ TEOpUs  JIMHEMHBIX
T depeHIIMaTbHBIX  ONEpPaTOpOB, TEOPHUsl BEPOSITHOCTEH, WHTErpajbHbIE YPAaBHEHHUS U
BapHaIllMOHHOE UCUUCIIEHUE, METO/Ibl MaTeMaTUYeCKON (PU3UKH.

Jucnumimna «KBaHTOBas Teopus» CIOCOOCTBYET OBJQJACHUIO 3HAHUSAMHU, YMEHUEM U
HaBBIKAMHU, HEOOXOIUMBIMH ISl YINIyOJeHHs MOHHMMAaHHMS KypcoB oOmied (U3MKH, a TaKkxke
JUCIIUIINH, CBSI3aHHBIX C U3yYeHHUEM (PU3NYECKUX CBOMCTB BEIIECTB U MaTEpUAIOB.

3.Conep:xanue padoueii mporpaMMbI (00beM AUCHUAILUINHBI, THIBI H BUALI y4eOHbIX 3aHATHIA, y4eOHO-
MeToAnYecKoe odecrnevyeHne caMoCTOATEIbHOI padoThl 00y4aroIMXcs)

Conepxanne paboueii mporpaMMel npezcTapieHo B [Ipunoxenun Ne 1.



4, @®oHJ OLIEHOYHBIX CPEaACTB II0 JTMCHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHI U ¢ YKa3aHUEM 3TAnoOB UX GopMHUPOBAHUA B IpoLecce
0CBOeHUs 00pa3oBaTebHOM NporpaMMbl. OnucaHue nNoKas3areseil 4 KpuTepues
OLlEHUBAHMSI KOMIIETEHI[UI HA PA3JIHYHBIX 3TaNax uX GopMUpPOBaHNs, ONIUCAHHUE
MIKAaJ OLleHUBAHUS

Kon n hopmynrpoBka KOMIETECHIIUH .

o0rIeit 1 TeopeTHIecKoi (PU3UKY I perIeHns MpodecCHOHATBHBIX 3a1ad.

OIIK-3- cnocoOHOCTh MCIONB30BaTh 0a30BBIC TEOPETHUECKHE 3HAHUSA (DYHIAMEHTAIBHBIX Pa3ielioB

Oran [Tnanupyemsie Kpurepuu onieHuBaHus pe3ynbTaToOB 00yUeHUs
(ypoBeHb) | pe3ynbTaThl 00y4eHHS
OCBOEHUSA (mokazatenu 2 («He 3
KOMIIETEHI] JIOCTIDKEHUS
ynoBieTBOpHUT | («YaoBneTBOpUT | 4 («Xopomioy) 5 («OT1nu4HOY)
uu 3aJJaHHOTO YPOBHS
OCBOGHISE €JIBHOY) €JIbHOY)
KOMITCTCHITHI )
[epBriii 3HaTh 0COOCHHOCTH He 3naer 3HaeT B LEJIOM 3Haet 3Haet

JTamn METOJIOB OIIMCAHMUS, 0COOCHHOCTH | 0COOEHHOCTH 0COOEHHOCTH 0COOCHHOCTH
00BEKTOB, SBIICHUH, METOZOB METOZOB METOZOB METOZIOB
HUMEIOIINX MECTO B OTIMCaHWA, OTIMCaHWUA, OTIMCaHWS, OTIMCAHWS,
MHKpOMHUpE, 00BEKTOB, 00BEKTOB, 00BEKTOB, 00BEKTOB,
pasnu4HbIe SIBJICHUH, SIBJICHUH, SIBJICHUH, SIBJICHUH,
IIpeCTaBICHUS HUMEIOIIUX HUMEIOIUX MECTO | MMEIOIIUX HUMEIOIUX MECTO B
KBAHTOBBIX CHCTEM, MECTO B B MHKpOMHUpE, MECTO B MHUKPOMHUPE,
o0nactp ux MHUKPOMHpE, pa3iIudHbIe MHUKPOMHPE, pa3IuYHbIe
HCTIOb30BaHUS U pa3nuJHbIe MIpeCTaBICHUSA pa3nuJHbIe IIpeCTaBICHUS
CHOCOObI epexo/ia OT | MPEACTaBJICHH | KBAaHTOBBIX MIPEJCTaBICHNUS | KBaHTOBBIX
OJTHOTO TIPEACTABJICHHUS | S KBAHTOBHIX | CHCTEM, 00JacTh | KBaHTOBBIX cucTeM, 00JacTh
K IpyTOMy. CHUCTEM, 170: CHCTEM, UX WCTIONB30BaHUI
3HaTh OCHOBHBIC 00xacTh ux HCIIONB30BaHUS U | 00J1acTh UX U CTIOCOOBI
YpaBHEHHSI KBAHTOBOH | HCIIOJB30BAH | CITOCOOBI HCTIONB30BaHUs | TIepexoia OT
TEOpHH, U ¥ CIOCOOBI | TIepexojia OT U CTIOCOOBI OJTHOTO
OTIMCHIBAOIITHE nepexojaa ot OJTHOTO mepexojaa ot MPeJCTaBICHUS K
CTallMOHAPHBIE OJTHOTO MPEJCTaBICHUSA K | OHOTO JIpyromy, HO
COCTOSIHUSI KBAaHTOBBIX | MPEJCTABICHU | JPYroMy, HO MIPEICTaBICHUS | AOIyCKaeT rpyOnie
CHCTEM, U UX s K ApYroMy. | JIOIyCKaeT K IPyrOMY, HO | OLIMOKH.
9BOJTIOIHIO B He 3naer rpyObIe OTMOKH. | JOIMyCKaeT 3HaeT OCHOBHBIE
PENIATUBUCTKOM OCHOBHEBIE 3HaeT B LIeIOM HE3HAUNTENbHBl | ypaBHEHUS
TEOpHH, YpaBHCHHS OCHOBHBIE € OIIHOKH. KBaHTOBOH TEOPHH,
IPUOINKCHHBIC KBaHTOBOI YpaBHCHHS 3HaeT OTIMCHIBAIOIITHC
METOJIBI pacueTa TEOPHH, KBaHTOBOI OCHOBHBIC CTalMOHAPHEIC
KBAaHTOBBIX CHCTEM C OTIHMCHIBAIOIHN | TEOPHH, ypaBHCHHS COCTOSIHUS
y4eToM e OTIMCHIBAIOIITHC KBaHTOBOI KBaHTOBBIX
PEIATUBUCTKHIX CTAallMOHAPHEBI | CTallMOHAPHEIC TEOPUH, CHCTEM, H UX
MIOTIPaBOK, OCHOBHBIE € COCTOSTHUS COCTOSIHUS OTHCHIBAIOIIHE | IBOJIIONHIO B
TIOJIOKEHHUS TEOPUHU KBAaHTOBBIX KBAaHTOBBIX CTallMOHAPHBIE | PEISITUBUCTKON
KBAHTOBBIX IEPEXO/IOB | CHUCTEM, H UX | CHCTEM, H X COCTOSIHUS TEOpHH,
1 e€ MpUMEHEHHE K SBOJIIOIMIO B | HBOJIIOIHIO B KBAaHTOBBIX pUOIIMKEHHBIE

MPOCTENIIINM
KBAaHTOBBIM CHCTEMAaM,
IPaHuLly UX
TIPUMEHHUMOCTH,
KBaHTOBBIE
NIPEACTaBIEHUS O
BaKyyMe, O CTPOCHHH
aTOMOB U MOJIEKYJI.

PEISITUBUCTKO
i TeOpuy,
NpUOIKEHH
bI€ METObI
pacuera
KBaHTOBBIX
CHCTEM C
YYETOM

PENATUBUCTKOMN
TEOpHH,
pUOIIMKEHHbIE
METO/IbI pacueTa
KBaHTOBBIX
CHCTEM C YUETOM
PEISATUBUCTKUX
TIOTPABOK,

CHCTEM, U UX
IBOJTIOIHIO B
PESITUBUCTKON
TEOpHH,
pUOIMKEHHbIE
METOIBI
pacuera
KBaHTOBBIX

METO/IbI pacueTa
KBAHTOBBIX CUCTEM
C y4eToM
PEISITUBUCTKUX
MOMPABOK,
OCHOBHBIE
MOJIOKEHHS
TEOPHUHU KBAHTOBBIX
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PENIATUBUCTKU | OCHOBHBIE CHUCTEM C NEePexoa0B U eé
X MOMPABOK, TOJIOKEHHUS y4ETOM MPUMEHEHUE K
OCHOBHBIE TEOpHHU PEISTUBUCTKUX | MPOCTEHIINM
TIOJIOKEHHS KBaHTOBBIX MOMPaBOK, KBaHTOBBIM
TEOpHHU MEpEX0I0B U € OCHOBHBIE cucTeMam,
KBaHTOBBIX MPUMEHEHNE K TIOJIO>KEHHS TPaHUILY UX
MEepPEXOZ0B U | MpoCTeHIInM TEOpHHU MIPUMEHUMOCTH,
eé KBAHTOBBIM KBAHTOBBIX KBAHTOBBIE
IpPUMEHEHUEe | CHCTeMaM, MEePexo/I0B U €€ | MpeACTaBJICHUS O
K TPaHUILy UX IPUMEHEHUE K | BaKyyMe, O
OPOCTEHIIUM | IPUMEHMMOCTH, | IPOCTEHIINM CTPOEHUU aTOMOB
KBAHTOBBIM KBAaHTOBBIE KBAHTOBBIM U MOJIEKYIL
cucremMam, MPEJCTaBICHUSA O | CHCTEMaM,
TPaHHUILY X BaKyyMe, O TPaHUILY UX
MPUMEHUMOCT | CTPOSHHUH MPUMEHUMOCTH
U, KBAaHTOBBIE | aTOMOB U , KBAHTOBBIC
MPE/CTABICHN | MOJIEKYJI, HO MPEACTABICHUS
g 0 BaKyyMe, | JIOITyCKaeT 0 BaKyyMe, O
0 CTpPOCHHU rpyOble OMMOKH. | CTPOCHHU
aTOMOB U aTOMOB U
MOJIEKYIL. MOJIEKYJI, HO
JIOTTyCKaeT
HE3HAUUTENIbHBI
€ OIINOKU.
Bropoii YmMers ananusupoBats | He ymeer Ymeer Ymeer Ymeer
JTan KBaHTOBBIC IIPOLIECCHI, | AHAIN3UPOBAT | AHAIU3UPOBATH AQHATM3MPOBATh | AHATH3UPOBATH
KBaHTOBBIC IIEPEXOJbl | b KBAHTOBBIC | KBAaHTOBBIC KBaHTOBBIC KBaHTOBBIC
OT OJJHOTO COCTOSIHUS B | TIPOLIECCHI, MPOLIECCHI, TIPOLIECCHI, MIPOLIECCHI,
Jpyroe, OObSCHATh KBaHTOBBIC KBaHTOBBIC KBaHTOBBIC KBaHTOBBIC
MIPUPO.TYy KBAHTOBBIX MEepEeXObl OT | MEPeXOsl OT Hepexopl OT HIepexopl OT
3¢ EKTOB U ABICHUH OJTHOTO OJTHOTO OJTHOTO OJTHOTO COCTOSTHHUS
MHUKPOMHUpA. COCTOSIHUS B COCTOSIHUS B COCTOSIHUS B B Jpyroe,
YMeTh OlleHUBaTh Jpyroe, Jpyroe, Jpyroe, OOBSCHITH
BKJIaJ] KBAHTOBBIX 00BSACHATH 00BSACHATH 00BSACHATH MIpUpOY
3¢ dexToB B MIPUPORY MIPUPORY MIPUPORY KBAHTOBBIX
COOTBETCTBYIOIIHE KBAHTOBBIX KBAHTOBBIX KBAaHTOBBIX 3¢ dexToB u
SIBJICHUSL MaKpOMMUPA. 3¢ dexToB U 3¢ dexToB U 3¢ dexToB U SIBJICHUI
SIBIICHUN SIBIICHUN SIBIICHU MHUKpPOMHUPA.
MHUKpPOMHpa. MHUKpPOMHpa, HO MHUKpPOMHpPA, HO | YMeeT OlleHUBaThH
He ymeer JIOIyCKaeT JIOIyCKaeT BKJIa]] KBAHTOBBIX
OIICHUBATh rpyOble OMMOKH. | HE3HAUYHUTENHHBI | 3PPEKTOB B
BKJIa]] Ymeer € OIHNOKH. COOTBETCTBYIOIINE
KBAaHTOBBIX OIIGHUBATh BKJIAA | YMeer SIBIICHUS
3¢ ¢eKToB B KBaHTOBBIX OLICHUBATh MaKpoMHUpa.
COOTBETCTBY 3¢ exToB B BKJIAJ|
I0IUE COOTBETCTBYIOI] | KBaHTOBBIX
SIBJICHUS ue SIBJICHUS 3¢ ¢exToB B
MaKpOMHpa. MaKkpoOMHUpa, HO COOTBETCTBYIO
JIOIyCKaeT IIMe SBICHUS
rpyObIie OMHUOKH. | MakKpoOMHUpa, HO
JIOIyCKaeT
HE3HAYHUTEIHHBI
€ oImunOKH.
Tperuit BaneTs HaBBIKAMH U He Bnageer Bnaneer Bnaneer Bnaneer
JTan METOJAMH PELICHUs HaBBIKAMU U HaBbIKAMU H HaBbIKAMHU U HaBBIKAMHU U
MIPOCTEUIINX METOAAMHU METOAAMHU METOAaMHU METOZaMHU
KBAaHTOBOMEXHHYECKUX | PEIICHHS pemeHus pemeHus pemeHus
3a/1a4 pesSITUBUCTKON IIPOCTENIIINX IIPOCTENIINX IPOCTENIINX IPOCTENIINX
TEOPHH. KBAaHTOBOMEX | KBAaHTOBOMEXHHY | KBAHTOBOMEXH | KBAHTOBOMEXHHYE
Brnanets HaBBIKaMH HUYECKUX €CKHUX 3a7a4 WYECKHX 33a7ad | CKHX 3a7a4
IIOMCKA aHAJIN3a U 3a7a4 PENATUBUCTKON PESITUBUCTKON | PENIATUBUCTKOMN
00paboTKH PENATUBUCTKO | TEOPHUH, HO TEOpHUH, HO TEOPHH.
nHdopmannu u3 I TeOpUH. JIOTIyCKaeT JIONIyCKaeT Bnaneer




Pa3IMYHBIX
HACTOYHUKOB (KHUTH,
JKYpHaJIbl, HHTEPHET-

pecypcer)

He Bnageer rpyOble OIIHOKH.
HaBBIKAMH Bnaneer
MOUCKa HaBBIKAMH
aHaIM3a U MIOMCKA aHaIN3a
00paboTku 1 00paboTKH
uHpOpManMH | MHPOPMAIIUH U3
W3 Pa3NYHBIX | Pa3IMIHBIX
HCTOYHHKOB HCTOYHHKOB
(xHUTH, (xHUTH,
JKYPHAJIBI, JKYPHAJIB,
WUHTEPHET- WUHTEPHET-
pecypcesr). pecypcel), HO
JIOIyCKaeT
rpyObIe OMNOKH.

HE3HAYMTENbHbl | HABBIKAMU ITOMCKA
€ OIIMOKH. aHamM3a u
Bmaneer 00paboTKn
HaBBIKAMHU nHpopmanuu n3
MIONCKa Pa3INIHBIX
aHaIN3a U HCTOYHHUKOB
00paboTkn (KHHTH, KyPHAIEI,
nHdopmanuu HUHTEPHET-

U3 pa3NuyuHBIX | PECypChl)
HCTOYHHKOB

(kHUTH,

JKYPHAJIB,

HUHTEPHET-

pecypcsr), HO

JIOIyCKaeT

HE3HAYHUTEITbHBI

€ OIIMOKH.

[IK-1- cnocoGHOCTRIO MCIIONB30BATh CIICIHAIM3HPOBAHHBIC 3HAHUA B O0JIACTH (PU3WKH I OCBOCHHS
npoUIbHBIX GU3MUECKUX AUCIUILIHH.

Oran [Tnanupyemsie
(ypoBeHb | pe3yabTaThl O0yUYCHHUS
) (mokazarenu
OCBOECHHU | JOCTIDKEHUS 3aJaHHOTO
;{ YPOBHS OCBOCHHA «He 3auTeHo» «3a4yTeHOY
KOMIIETE KOMITCTCHITH )
HITUH
[epsrrit | 3HaTh OCOOCHHOCTH He 3HaeT OCHOBHBIX NOHATHI 3HaeT OCHOBHBIX ITOHITHH KBAHTOBOM
JTan METOJIOB OIIHMCAHMS KBaHTOBOH TEOPHH, METOIOB TEOPHUH, METO/IOB OMTUCAHUS SBICHUH,
00BEKTOB, SIBIICHHUH, OITMCAHUS SIBJIEHHUH, MUMEIOIIUX HUMEIOIINX MECTO B MUKPOMHDE,
HAMEIOIINX MECTO B MECTO B MHKPOMHpE, 00JIaCTh UX 001acTh X HCHOJIb30BaHuA. He
MHUKpOMHpE, 007acTh MX nucnoJip3oBanud. He 3Haer 3HAaeT OCHOBHBIC YPaBHCHHUS
HCIIOJIb30BaHU. OCHOBHBIEC YpaBHEHMsI KBAHTOBOH KBAaHTOBOM MEXaHMKH,
3HATh OCHOBHEIE MEXaHUKH, OIUCHIBAIOIIHE OIHMCHIBAIOIINE COCTOSHUS
ypaBHEHUS KBAaHTOBOM COCTOSIHHUSI KBAHTOBLIX 00HEKTOB, KBAaHTOBELIX 00OBEKTOB,
MEXaHUKH, MpUOKEHHBIE METO/IBI pacyeTa pUOIKEHHBIE METO/IBI pacyeTa
OITHMCHIBAIOIIINE KBAHTOBBIX CUCTEM M I'PaHUILy UX KBaHTOBBIX CUCTEM U TPAHUILY HX
COCTOSIHHSI KBAHTOBBIX MPUMEHUMOCTH, OTTMCHIBAIOIIINX MPUMEHUMOCTH, OMTUCHIBAIOIIINX
00BEKTOB, JBIDKEHUE HEPETISTUBUCTCKIX IBIDKEHUE HEPESITUBUCTCKUX
MPUOIIMKEHHBIE METOIBI YaCcTHII. YaCTHIL.
pacdeTa KBaHTOBBIX
CUCTEM W TPaHUIY HX
MIPUMEHUMOCTH,
OITHMCHIBAIOIINX
JIBHOKEHHE
HEPENSITUBUCTCKUX
YaCTHII.
Bropoii | YMers oueHUBaThH He ymeer oueHuBath BKiaj YBepeHHO OLICHUBAET BKJIA]
aTamn BKJIa/1 KBAHTOBBIX KBaHTOBBIX 3()()eKTOB B KBaHTOBBIX 3(p(hexToB B
3¢ heKTOB B COOTBETCTBYIOIIHE SBICHUS COOTBETCTBYIOIIHE SBICHUS
COOTBETCTBYIOIIHE MaKpOMHpA. MaKpOMHDA.
SIBIICHUSI MAKPOMHUPA.
Tperuii | Bnaners HaBbIKaMU U He BnageeT HaBBEIKAaMH U Bianeer HaBpIKaMK U METOAAMH
JTan METOJIaMU PELIEHUS METO/IaMHU PELEHUs MPOCTEUIITUX peuIeHns npoCcTeNInx

MPOCTEHIINX
KBaHTOBOMEXHHUYECKUX
3aJ1a4, OIMCHIBAIOLINX
CTaIlMOHAPHbBIE
COCTOSITHUS IJIs1
MpOCTEeNIINX
KBAHTOBBIX CHUCTEM.

KBAaHTOBOMCXHHYCCKHX 3aJa4,
OIMMCBIBAIOIUX CTAIIMOHAPHBIC
COCTOSAHHA OJIA HpOCTeﬁIHPIX
KBAHTOBBIX CHUCTCM.

KBaAaHTOBOMCXHHMYCCKUX 3aJda4,
OIMACBIBAIOIINX CTAIITMOHAPHBIC
COCTOSAHMA IJIA HpOCTCﬁmHX
KBAHTOBBIX CHUCTEM.




Oran [Inanupyemslie Kpurepnn oneHMBaHMS pe3yNbTaTOB O0YICHHUS
(ypoBeHbB) | pe3yabTaThl OOyUEHUS
OCBOCHHUSA [10Ka3aTean
KOMIIETEHI] EIOCTI/I)KGHI/I}I 2 («He 3
yzmoBieTrBopute | («YIOBICTBOPHUT 4 («Xoportroy) 5 («OTIuaHOY)
uu 3a/1aHHOTO YPOBHS
OCBOCHIS JILHOY) €JTbHO»)
KOMITETEHITHI)
ITepBrrit 3HaTh 0COOCHHOCTH HE 3HaeT 3HaeT B LEJIOM 3HaeT OCHOBHBIC 3HaeT OCHOBHBIE
aTan METO/IOB ONHCAHUS, OCHOBHBIE OCHOBHBIE YpaBHEHHUSI ypaBHEHUS
(ypoBeHb) 00BEKTOB SIBJICHU, ypaBHEHHUS ypaBHEHHUSA KBaHTOBOI1 KBaHTOBOI
HMEIOIUX MECTO B KBaHTOBOI KBaHTOBOM MEXaHUKHU MEXaHHUKHU
MUKpPOMHPE, MEXaHUKU MEXaHUKHU HEPENIITUBUCTKON U | HEPENATUBUCTKO
pazIuyvHbIe HEPENSTUBUCTK | HEPETSITUBUCTKO PEeISITUBUCTKOM Hu
MIPEACTABIECHUS oilu Wu TEOPUI,IPUOIIMIKEH | PEIATUBUCTKOM
KBaHTOBBIX CUCTEM. PEISITUBUCTKON | PENATUBUCTKOMN HbIE METOJIbI TEopuH,
3HaTh OCHOBHBIE TEOpPHUH, TEOpHUH, pacueTa KBaHTOBEIX | TPHOIIKCHHEBIC
ypaBHEHHS KBAHTOBOH | MPUONIKEHHBIE | TNPHOIMKCHHBIC CUCTEM C YyUYETOM METO/IbI pacyeTa
TEeopuH, METO/IbI METO/Ibl pacyera PENATUBUCTKUX KBaHTOBBIX
ONMCHIBAIOLINE pacuera KBaHTOBBIX MONPaBOK U CUCTEM C YUETOM
CTalMOHapHbBIE KBaHTOBBIX CHUCTEM C y4E€TOM TPaHUILy UX PEISITUBUCTKUX
COCTOSIHUSI KBAHTOBBIX CHUCTEM C PENSITUBUCTKHUX MPUMEHUMOCTH, TIOTIPABOK U
CHCTEM H UX y4eTOM MOTIPABOK U OCHOBHEBIE TPaHUILy UX
SBOJIIOLIHIO B PENSATUBUCTKHUX TpaHUIly UX MOJIOKEHUS TEOPUU | TPUMEHUMOCTH,
HEPENSITUBUCTKON U MOTPABOK U MPUMEHUMOCTH, KBaHTOBBIX OCHOBHEBIE
PENATUBUCTKON TPaHULly UX OCHOBHBIE NEpPEX0I0B, HO TIOJIOKEHUSI
TEeopuH, MIPUMEHUMOCTH, MI0JIOXKEHHUS JIOIYCKaeT TEOpUU
pUOIIMKCHHBIC OCHOBHBIE TEOpUn HE3HAYUTEIIbHbIE KBaHTOBBIX
METOJIbl pacyera MIOJIOXKEHHUS KBaHTOBBIX OIMOKH MIEPEXO/I0B.
KBaHTOBBIX CUCTEM C TEOpUHn MEPEXOI0B. HO
Y4ETOM KBaHTOBBIX JIOITYCKaeT
PESITUBUCTCKUX MepPexo0/I0B. rpyObIe OIHOKH
MIOTPABOK U TPAHUILY
UX PUMEHUMOCTH,
OCHOBHBIE TTOJIOKEHUS
TEOpUU KBAHTOBBIX
MIEPEXOJIOB U €€
MIPUMEHEHHE K
MIPOCTEHIINM
KBaHTOBBIM CHCTEMaM,
KBaHTOBbIE
MIPEACTaBIEHUS O
BaKyyMe, O CTPOCHHH
aATOMOB, MOJIEKYIL.
Bropoit YMeTh noJb30BaThCs He ymeer B nenom ymeer yMeEeT yMeEeET
aTan MaTeMaTHYECKUM MaTeMaTHYeCKH MOJIb30BATHCS MOJIb30BAThCS MOJIb30BAThCS
(ypoBeHb) anmapaToM KBaHTOBOU M anmapaToM MaTeMaTHYECKH MaTeMaTHYECKUM MaTeMaTHYECKH
TEOPUHU U peliaTh KBaHTOBOH M anmnapaTtom anmapaTrom M anmnapaToM
KBaHTOBBIE 33/1a4U HE TEOpHUH U KBaHTOBOM KBaHTOBOI Teopuu KBaHTOBOH
TOJIBKO ISl CUCTEM, pewartb TEOPHUU U U pelaTh TEOpUU U
COCTOSILIMX U3 OJTHOM KBaHTOBbIE pematb KBaHTOBBIE 3a/1a41 pewartb
YaCTHIIbI, HO U 3aJ1auu KBaHTOBbIE HE TOJbKO ISt KBaHTOBbIE
MHOTO4aCTUYHbIE COCTOSILIINX U3 3a/1a4M He CUCTEM, COCTOSILINX 3a/1a4u He
3a1a4u. YMeTh OJIHOM TOJIBKO JJIs1 13 OIHOM YacCTHUILBI, TOJIBKO IS
OLICHUBATbh BKJIA] YaCTHILIbI, HO U CHUCTEM, HO U CHUCTEM,
KBaHTOBBIX 3()(HEeKTOB MHOTOYaCTUIH COCTOSIIIHNX U3 MHOTOYaCTUIHbBIE COCTOSIIINX U3
B COOTBETCTBYIOIIIAE pie 3agaun. He OIHOM YaCTHIIBI, 3a71a4d. Y MeeT OJTHOM YaCTHIIBI,
SIBIICHUSI MAaKpOMHUPA. yMmeeT HO | OIICHUBATDH BKJIA]] HO U
OIICHUBATH MHOTOYaCTUYIHBI KBaHTOBBIX MHOTOYaCTUIHBI
BKJIAT e 3amaun. B a3 dexToB B € 3aa4n. YMeeT
KBaHTOBBIX [IEJIOM yMEeT COOTBETCTBYIOIINE OIICHUBATH
3¢ deKTOB B OLICHUBATD SIBJIICHUS BKJIAJ
COOTBETCTBYIO BKJIAJL MaKpoMHpa., HO KBaHTOBBIX
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LIMe SBJICHUS KBaHTOBBIX JIOIyCKaeT 3¢ eKToB B
MaKpoMHpa. a¢hdexToB B HE3HAYUTEIIbHBIC COOTBETCTBYIOII]
COOTBETCTBYIOII OIIHOKH U€ SBICHUS
1€ SBJICHUA MaKpOMHDA.
MaKpOMHpPa.HO
JOIyCKaeT
rpyObIe omMOKH
Tperuit BnaneTs HaBBIKAMH 1 HE BIajeeT B nemom BJIaJIeeT BJIAJIEET BJIAJIEET
JTan METOJIaMH PelICHHUS HaBbIKAMU H BJIazieeT HaBBIKAMU H HaBBIKAMHU U
(ypoBeHb) MIPOCTEHIIINX METOJlaMU HaBBIKAMH U METOJIaMH peIleHHUs METOJlaM1
KBaHTOBOMEXHHYECKUX peeHus METOaMHU MPOCTEHIINX peeHus
3aJa4 pesITUBUCTKON MPOCTEHIINX pemeHus KBaHTOBOMEXHHUYEC MPOCTEHIINX
Teopuu. Biagers KBaHTOBOMEXHH MIPOCTEHIITNX KHX 337124 KBaHTOBOMEXHUY
HaBBIKAMH ITOMCKA YEeCKUX 33/1a4 | KBAHTOBOMEXHHUY PENSTHBUCTKOM €CKHX 3aJ7a4
aHanu3a 1 00pabOTKN | PEISITUBUCTKON €CKHX 3a7ad TEOPUH TAKKE PETSATUBUCTKON
nHopmanuu u3 teopuu. He PETATUBUCTKON HaBbIKAMH ITOHNCKA TEOPUH TAKKE
Pa3INIHBIX BIazeeT TEOPUH TaKKe aHaNM3a u HaBBIKAMHA
HCTOYHHUKOB (KHHTH, HaBbIKAMHU HaBBIKAMHU 00paboTkn MIOWCKa aHaIH3a
KYpHAJbI, HHTCpHET- | TIOMCKA aHANM3a | ITOWCKa aHau3a nHPOPMALINH U3 u 00paboTKH
pecypcer) 1 00paboTKH u 00paboOTKH pa3IMIHBIX HHPOPMALINH U3
nHpopmanuu nHdopmanuu u3 HUCTOYHUKOB pa3IMYHBIX
13 pa3JIMIHbIX Pa3IMIHbIX (KHI/IFI/I, JKypHaJbl, HUCTOYHHUKOB
HICTOYHUKOB HACTOYHUKOB HHTEPHET-PECYPChI) (xHMTH,
(xHHTH, (xHUTH, HO JIOITyCKaeT JKYpHAJIbI,
JKypHaJbl, KypHaJIbI, HC3HAYUTCIIbHBIC HWHTCPHCT-
HUHTEPHET- WHTEPHET- OLINOKH pecypcsl)
pecypcsr) pecypcsl) HO
JOIyCKaeT

rpyOBIe OIIOKH.

[Tokazarenu chopMUPOBAHHOCTH KOMIIETEHIIHH:

Kputepusimu orieHUBaHUs SBISIOTCS Oalibl, KOTOPBIE BBICTABISAIOTCA IpernojaBaTelieM
3a BUJBI JIEATEILHOCTH (OIICHOYHBIE CPENICTBA) IO WTOTaM HM3YYECHHs MOMYJeH (pa3nenoB
TUCIUIUIMHBI), TEPEYUCICHHBIX B PEUTHHI-IUIAHE AMCLUUIUIMHBL (07 JK3aMeHa. TeKyIIHi
— wmakcumyMm 30 OGaos,
MOOUIpUTENbHBIE Oaabl — MakcumMyM 10; 0z 3auema: TEKymIMHA KOHTPOIb — MakcumyM 50
0aiyoB; PyOEXKHBIM KOHTPOJIH — MakCUMyM 50 OasijioB, MOOMIPUTETbHBIE 0aUIbl — MaKCUMYM

KOHTposlb — MakcumyMm 40 06aios;

10).

[Ikasnbr orleHUBaHUS:
(0ns oxzamena:

oT 45 510 59 6aNoB — «yIOBIETBOPUTEIIHHOY;
oT 60 110 79 6a/10B — «XOPOLIO»;
oT 80 6asI0B — «OTIUYHOY.

0711 3auema.
3ayTeHo — oT 60 10 110 peliTuHroBbIX 6aIoB (BKiItOYas 10 MOOMPUTENBHBIX OAIIOB),
He 3a4TeHO — OT 0 710 59 pelTHHTOBBIX 0aIIOB).

pPyOEXKHBIN KOHTPOJIb
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4.2. TunoBbie KOHTPOJIbHBIC 33/IaHUSI WJIHM HHbIE MaTepHaJibl, HEOOXOAMMBbIE IS
OLCHKU 3HAHMH, YMEHUI, HABBIKOB H ONbITA AeATEJbHOCTH, XaPAKTEPHU3YIOLIUX
Tanbl (GOPMHUPOBAHUS KOMIIETEHIMA B Ipolecce OCBOeHHsI 00pa3oBaTeJbHOM
nporpaMmMmbl. MeToan4yecKue MaTepHaJIbl, ONpeae/Aoue MpoueIypbl OeHMBAHUS
3HAHUI, YMEHHMH, HABBIKOB M ONbITA [1eATEJIbHOCTH, XaPAKTEPHU3YIOLIUX ITAIMbI
(popMupoBaHus KOMIIETEeHI U

Otansl Pesynbrarsl 00ydeHust Komnerennus O1eHOYHBIE CPECTBA

OCBOEHH

st

1-ii atan 1. 3Hath cucreMy 00pa3oB, MpeACTaBICHUH 1 OIIK-3 KOHTPOJIbHbBIE
MPUHIUIOB, JISKAIIUX B OCHOBE KBAaHTOBO TEOpHUH, paboTHI; TECTHI;

3HaHus POJIb TAKUX TOHSTUI KaK «BOJHOBAs (YHKIIS, pelieHue 3aaa4d Ha
«(hu3ngecKas BEININHAY», «COCTOSHUE CUCTEMBIY, CEMUHAPCKHUX
«HabIr01TacMBble M HEHAO0MI0JaeMble BETMIUHBI» U T.J. 3aHATHAX
2. 3HaTh 0COOEHHOCTH METO0B OITMCAHUsA, 00BEKTOB [1K-1

SBIICHUI, HIMEIOIIUX MECTO B MUKPOMHUPE, Pa3INUHbIE
MPE/ICTABIICHUS KBAHTOBBIX CHCTEM, 00JIaCTh UX
HCIIONIb30BaHMS M CIIOCOOBI IEPEX0/ia OT OAHOTO
IPECTABICHUS K IPYTOMY.

2-it aTan 1. Ymets nonbs3oBaThest MateMaTudeckuM anmapatom | OITK-3 KOHTPOJIbHbIE
KBAaHTOBOI TEOPHH U pelIaTh KBAaHTOBBIE 331a4H HE paboThI; TECTHI;

YMmenus TOJIBKO ISl CUCTEM, COCTOSIIIIUX M3 OAHOM YacTHUIIBI, pelieHue 3aaa4y
HO ¥ MHOTOYaCTHYHbIE 33]]auH. CEeMHHAPCKHUX
2. YMeTh aHAIM3UPOBATh KBAHTOBBIE MPOIIECCHI, IK-1 3aHATUAX

KBaHTOBBIE MIEPEXO/IBI OT OJJHOTO COCTOSHHUS B IPYyroe,
OOBSCHSTH IPUPOAY KBAHTOBBIX A3 (PEKTOB U SBICHUIA

MHUKPOMHpA.

3-# oram 1. Bragets MOHATANHBIM U MaTEMaTHYECKUM OIIK-3 KOHTpPOJIbHbIE
anmapaToM KBaHTOBON MEXaHHKH. paboTHI; TECTHI;

Bnanets 2. BrianeTh HaBBIKAMU U METOJAMH PELICHUS IK-1 pelieHue 3aaa4

HaBBIKaM MPOCTEHIINX KBAHTOBOMEXHHUIECKUX 3324

i HEPEIATUBUCTCKON U PEIITHBUCTKON TCOPHH.

4.3 PeliTHHI-IVIaH JUCHHIIINHBI

PelTunr—nnan JUCHUTUIMHBI MPEJACTABJICH B MIPUJIOKCHUU 2.
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IK3aMEHALNOHHEIE OHJIEThI

[TpumepHBIe BONIPOCHI ISl pyOeKHOT0 U IPOMEKYTOUHOTO KOHTPOJIS

N

o ok

© o~

11.
12.
13.

14.
15.
16.
17.
18.
19.
20.

21.
22.
23.

24.

25.

26.

217.

28.

29.
30.

31.
32.
33.

Teopus BO3MYIIEHUI B CTALIMOHAPHBIX COCTOSIHUAX C AUCKPETHBIM CIIEKTPOM.
Teopust BO3MYILEHUN IIPY HAJTUYUU BBIPOXKICHHUS.

Teopus kBaHTOBBIX Iepexoa0B. O01ee BbIpaKEHHE AJIs1 BEPOSITHOCTH IIEpexoa U3
OJIHOT'O COCTOSIHUS B IPYTO€.

AnunabaTuyeckoe M BHE3AITHOE BKIIIOYEHNE B3aUMOICHCTBUS.

BeposTHOCTB 1Iepex010B MO BIUSHUEM BO3MYILECHHM, 3aBUCAILIUX OT BPEMEHH.
BeposarHocTs nepexozna B equHuILly BpeMeHU. [lepexons! B cirydae HEPEPBIBHOTO
crekrpa. Ilepexosl o nelcTBUEM NEPUOINYECKOIO BO3MYILECHHUS.
[Tornomenue u n3myuenue ceera. BepodarHocTs nepexoza.

CrioHTaHHOE M HHAYIIpOBaHHOE n3nydenue. Kosppuumentsr DiiHmTeiiHa.
[TonsiTue o kBaHTOBOM panuodusuke. Jlazepsl U Ma3epsl.

. HpI/IHL[I/IH COOTBCTCTBUA. BCPOSITHOCTB CIIOHTAHHBIX U BBIHYKACHHBIX IICPEXOA0B.

HMHTEHCUBHOCTD U3IIyYECHHUS.

[IpaBuna or6opa. [IpaBuna orbopa ocuuisiTopa. UHTEHCHBHOCTD U3ITYyYCHUSI.
[TpaBuna or6opa i ONTUYECKOTO 3JEKTPOHA B BOJIOPOIONIOI00HOM aTOME.
DneMeHTapHbIe YacTULIbI B KBAaHTOBOW MexaHuke. Y paBHeHue Kielina-I'oprona.
PenstuBucTCKUE YpaBHEHMSI C HYJIEBBIM CIIMHOM.

PenaruBucrckoe ypaBHenue Jupaka.

Pemenue ypaBuenus upaka st CBOOOTHOM YaCTHIIBI.

CocrosHue ¢ orpunarenbHoit sHeprueil. [lonsaTre 06 31eKTPOH-TIO3UTPOHHOM
BakyyMe. HacTuipl 1 aHTUYaCTHULIBL.

MoMeHT KoanuecTBa ABMXKEHHU 1eKTpoHa B Teopun Hupaka. Criun. [loaHbit
MOMEHT KOJIMYECTBA JIBUIKEHUS.

PenATuBUCTCKHE TONIPaBKU K ABUKEHUIO 3JIEKTPOHA B 3JIEKTPOMAarHUTHOM I10JI€.
VYpasuenue [laynnu. CinHOBBIM MarHUTHBI MOMEHT.

CrnimH-opOuTaIBPHOE B3aUMOACHCTBHE.

ATOM BOJOpO/ZIa C YYETOM CIIMHA JJIEKTPOHA. DHepreTuueckue yposHu. [Ipasuna
0oTOOpa C Y4eTOM CIHMHA 3JIEeKTpoHa. TOHKasi CTPYKTypa aTomMa BOJIOpO/a.
JI>m60Bckuii ciBur. CBEpXTOHKAs CTPYKTYpa.

KoBapuantnas ¢popma ypaBHenus lupaka.

3apsn0Boe conpsbkeHue. YacTUIbl 1 aHTUYACTHLIBI.

VYpaBHeHus Jlupaka Ui 4acTULBI C HYJIEBOM Maccol nokos. HeldTpuHo.
CrnimpanbHOCTh. IHBapHaHTHOCTh HEUTPHUHO OTHOCUTEIHHO KOMOMHUPOBAHHOM
unBepcun. CPT-uHBapuaHTHOCTD.

ATOM BO BHEIIHEM MAarHUTHOM I10Jie. AHOMAJIbHBIN U HOPMaIbHBIN 3 (HeKThI
3eemaHa.

A ekt [Tamena-baka.

O¢ddext UlTapka.

KBaHTOBBIE CHCTEMBI, COCTOSIIIME U3 OAMHAKOBBIX yacThll. Y paBHeHue Lllpennnrepa
JUIs cucTeMbl yacTull. [IpyHIMI TOKECTBEHHOCTH MUKpoyacThll. Oneparop
nepectaHoBok. Cucremsl 003e-yactull ¥ pepmu yactu. [Ipunnun ITaymnu.
BonHoBble pyHKIIMM [T cUCTEMBI YacTull, pepmu U 603e yactull. CHMMETpUYHBIE U
aHTHCUMMETpHUYHBIEe BoHOBBIE pyHKIMH. Cxema FOHra.

Teoprst OCHOBHOTO COCTOSIHUSI aTOMOB € JIBYMSI DJIEKTPOHAMM.

Bo30yxnennsie coctosiHus aroma reus. [lapa u oprorenuii. OOMeHHas YHEPTusl.
OOMeHHOE B3aUMOIENCTBHE.

Bapuaunonnsie metonsl. Meroasl Xaptpu-Poxa.

Meron Tomaca @epmu.

3arnosHeHHE ANIEKTPOHHBIX 000sI0uek aTtoma. [lepuonnyeckas cucrema Menzeneesa.
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PenkoszemenbHbIC METAIITBL. 3aypPaHOBBIC AJIEMEHTHI.

34. CriekTpaibHbIC U PEHTTEHOBCKUE TEPMBI CIIOKHBIX aTOMOB L-S-CBsi3b. J-J-CBS3b.

35. OCHOBHBIC BUJIBI XUMUYECKOW CBS3H. ATMabaTUYECKOe MPUOIMKCHHE.
["omeomnonsipHbIe aTOMHBIE MOJIEKYJIBI.

36. Teopust BaJIeHTHOCTH.

37. Cuiibl Ban-nep-Baanbca.

38. DHepreTHUecKue YpOBHH JBYXaTOMHBIX MOJICKYII.

39. Teopus ynpyroro paccessHusi. AMILIUTYa U AuddepeHIInaIbHOe CCUCHHE
paccesiHus. BopHOBCKOE IPUOIIMIKEHNE U YCIIOBUS €r0 IPUMEHUMOCTH.

40. bopHoBCKO€E NPUOINKEHHE ISl pa3IUYHBIX CIy4aeB pacCEHBAIOIINX MOJIEH,
HKpaHUPOBAHHOE KYJIOHOBCKOE 1oJie, moTeHuuan ["aycca, chepuueckas
MOTEHLIMaIbHAs sIMa.

41. PaccestHre OBICTPO 3apsKEHHBIX YACTHI] aTOMaMH. ATOMHBIN (hopM-DakTop.

42. OCHOBBI KBaHTOBOW TEOPUU TBEPJOTO TeJa. DIEKTPOHBI B IEPUOIUYECKOM CUCTEME.

43. OCHOBHBIE ITOHATHUS 30HHOM TEOPHH.

Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJieTa:

[TpuBeneH B npuiiokeHuu 3.

[lepeBon ouenkn u3 100-0ayTbHON B YeTHIpeXOAIBHYIO TMPOU3BOJUTCS CIIEAYIOIIAM
obpazoM:
- oTi4HO — OT 80 10 110 6amtoB (Bkitouas 10 moonputenbHbIX 0aioB);
- xoportio — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTEIIBHO — OT 45 110 59 6aiios;
- HEYJIOBJIETBOPUTEIHLHO — MeHee 45 6allyioB.

Kpumepuu ouyenku (¢ oannax):

(30 6a10B)

OTBeT Ha BOIPOC JOJDKEH MOKa3aTh TITyOOKHUE, MPOYHbIC 3HAHMS cTyneHTa. OTBET JOKCH OBITh
JIOTUYHBIM U JTI0OKa3aTeabHbIM. CTyIeHTY He0OX0IMMO 3HATh OCHOBHBIE TIOHSATHUS, TEPMUHBI,
pa3BEpHYTHIE ONPECIICHHS, HCTIOIB30BaTh COBPEMEHHbIE JaHHbIC HayKu. CTYIEHT JOTIKEH
YCTaHaBIMBATh IPUUYUHHO-CIICICTBEHHbBIE CBA3H, IPUMEHATh 3HAHHS B HOBOW CUTYaIUU.
CTyneHT 10KeH IpOoJEeMOHCTPUPOBATh YMEHHE JIeNIaTh apr'yMEHTHUPOBAHHbBIE BBIBOJIBI.

(20 6an10B)

OTBeT cTyAeHTa NODKEH MOoKa3aTh rIyOoKue, MpouHblie 3HaHusA. OTBET J0KEH ObITh JIOTHYHBIM
U Joka3arenbHbIM. CTyIeHTy HEOOXOJUMO 3HATh OCHOBHBIE MOHSTHS, TEPMUHBI, pa3BepHYTHIE
OTIpENIeJICHUsI, HUCIOJb30BaTh JIaHHBIE COBpEMEHHOW Hayku. CTyIaeHTy HeoO0X0auMo
YCTaHaBIUBATh IMPUYMHHO-CIECICTBEHHbIE CBS3M, HM3Jararb Marepuaig C Y4YETOM IPUHIIMIIOB
OOBEKTUBHOCTH W HAy4YHOCTH. B o0OTBeTe JOMycKaroTCs OTACNbHBIE HECYIIECTBEHHbBIE
HETOYHOCTH.

(10 6ans10B)

OTBeT Ha BOIPOCH! JOJKEH IMOKa3aTh 3HAHUS MOCTABIEHHBIX BompocoB. HeoOxomnmo 3HATH
OCHOBHBIC TIOHSTHS, TEPMHHBI, pa3BEPHYThIE OMNpeneTeHus, (QaKkTUYECKUl MaTepHall,
UCIIOJIb30BaTh JaHHBIE COBPEMEHHOM Hayku. B oTBeTe MOryT AOMYCKaThCsl CYLIECTBEHHbIE
OMMOKH M HETOYHOCTH.

(0 6an10B)

OTBeT Ha MOCTaBJIECHHBIC BOMPOCHI MMOKA3bIBAET HE3HAHKE €T0 COJIEPIKAHMS, OCHOBHBIX IMTOHSTHH,
TepMUHOB. CTYICHT HE YMEET YCTaHaBIMBATh MPUUMHHO-CIICACTBEHHBIE CBS3H, U3J1araTb
MaTepHa ¢ Y9eTOM MPUHIIUIIOB HAYYHOCTH U 0OBbEKTUBHOCTH, AHAIM3UPOBATh YKa3aHHBIE
UCTOYHUKU. OTBET CTYJE€HTa HE COOTBETCTBYET BOIIPOCY, a TAK)KE MIPU OTCYTCTBUU OTBETA U
MIPU OTKa3e OT OTBETA.
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[IpenogaBaTens MOKET MOOMIPUTH CTYACHTOB 33 YY4aCTUE B HAYYHBIX KOHPEPEHIUSX,
KOHKYPCax, OJIMMITNA/IAX, 332 aKTHBHYIO paOOTy Ha ayTUTOPHBIX 3aHATHSIX, 32 ITyOIHKAIIN
cTaTei, 3a paboTy CO IIKOJILHUKAMH, BBITIOJTHEHHE 3a/IaHU TTOBBIIIICHHON CIIO)KHOCTH B BHJIC
MOOIIPUTENBHBIX OaJIOB (10 10 GayoB 3a cemectp).

3aveTHan KOHTPOJbHAasA paﬁoTa.

Y4eOubiM I1UTaHOM 10 AucuuiuinHe «KBaHTOBas Teopusi» i NPOBEPKU YpPOBHS
YCBOEHHSI HEOOXOIMMBIX KOMIIETEHIIMIA MPETyCMOTpeHa KOHTPOJIbHAs paboTa B 6-M cemMecTpe U
KOHTpOJIbHasE paboTa B 7-M ceMecTpe, KOTOpble HUMEIOT CTaTyC WTOTOBOH, 3aueTHOU
KOHTPOJBHOH palbOThl MO MPAKTHYECKUM 3aHATHAM (pelieHue 3aaad). BrimonHeHue 3ToOM
KOHTPOJIbHON paboThl sBJsiETCS 00s3aTeNbHBIM YCIOBHEM JOIYycKa K sk3ameHy. KoHTponbHas
pabota conepkut 5 3aga4, Bpemst BbinojiHeHuss 90 MunyT. Pemenue ogHoM 3a1a4i OLICHUBACTCS
B 20 6amios.

IIpumep BapuaHTa 324€THOM KOHTPOJIbLHON padoThI.

~ —

1) Haiitu AT, A*, At TUTS A PaBHOTO I:X,rne L=[F>< f)].

2
d 2
2) HaiiTi pe3ynbTar AeHCTBUS ONEPaTOpOB — X, [d— / Xj Ha ¢pyakuio f(X) = pOX
X

CPaBHUTb UX.
3) BpruuCIUTH NEPECTAHOBOYHOE COOTHOIICHHE [X, P, f(X)Py ]

4) HaiiTn KOMMYTaTOp BU/A l(rl_j) H J, rne H -oneparop N'amMuibTOHa YacTHIIEL
Haxosulelcs B moTeHnuanbHoM nose U (F) .

~ A

5) Omeparopsl A u B ynoBnerBopsaroT KOMMyTaTHBHOMY COOTHOILEHHIO [A, BJZI. Haiitu
e
A B"]
Kpurepuu oneHMBaHusI 32124 324€THOI KOHTPOJIbHOM PadoThI:

- 16-20 6as10B BBICTABIISIETCS CTYIEHTY, €CIIH MPEJICTABIEHO MOJIHOE pellIeHUe 3a/1a4l, KOTOpoe
MOYET COJIEPKATh MEJIKHE HETOYHOCTH WIJIM HEIOCTATOYHYIO apIyMEHTAIUIO IIAaroB PEIICHus;

- 11-15 GanioB BBICTaBIISIETCS CTYIEHTY, €CJIH IIPU BEPHOM pEIIEHUH B 00IIeM BUE JOMYIICHA
omurOKa B YMCIOBBIX pacyeTax WX MPH MPAaBUIBHOM OTBETE OMYIICHBI HEKOTOPHIE
IPOMEKYTOUHBIE 3TAIbl PELICHNS WK JONYIIeHa HEIPUHIUITHAIbHAS OMNOKa B UCXOAHBIX
YpaBHEHHSX;

- 6-10 GanoB BBICTABISAETCS CTYACHTY, €CIIM OTCYTCTBYET OJHO U3 HEOOXOAMMBIX HCXOTHBIX
yYpaBHEHHIA WX JOMYIICHA PUHIMITAATbHAS OIHOKA B ICXOTHBIX YPAaBHEHHSX, HO
NPUCYTCTBYIOT IPAaBUIIbHBIE PACCYKICHUS U IEHCTBHSI, HAllpaBJI€HHbIE HAa OJyYeHHUE OTBETa

- 1-5 GanoB BeICTABIIAETCS CTYJAEHTY, €CJIM BEPHO 3aIlMCaHa TOJIbKO YaCTh HEOOXOANMBIX
UCXOJIHBIX YpaBHEHHM, IPU 3TOM OTCYTCTBYIOT Kakue-I11M00 MaTeMaTnyeckue npeoOpa3oBaHus,
HaIpaBJIeHHBIC HA MTOJyYSHHE OTBETA MM OHH OIIMOOYHEI.

- 0 6ayII0B CTaBUTCS MPHU OTCYTCTBUM OTBETA MJIU MPH MOJHOCTHIO HEBEPHOM OTBETE MIJIM KOTJa
pEeIlIeHHEe HE COOTBETCTBYET YCIOBHIO 3a/Ia4H.

Kpurepun oneHuBaHNs 0CBOCHUS] KOMIIETEHIMII 110 324€THOH KOHTPOJIbHOM padore

3agaHus 1J151 KOHTPOJIbHBIX PadoT
Kpome wutoroBoii 3adeTHOW KOHTPOJHHOM pabOTHl B KauyeCTBE OIICHOYHBIX CPEACTB
OCBOEHUS KOMITETEHIIUI MPUMEHSIOTCS TaKKe KOHTPOJIbHBIE paOOThI MO OTJEIBHBIM MOAYJIAM U
TEMaM IPOTrpaMMBL.

Oransl Pesynbrarsl 00ydeHust Komnerennusa | Kpurepuu oneHuBanus

OCBOCHHUA

«HEC | «3a4YTCHO»
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3a4TCHO»

1-i1 sTan

3HaHus

1. 3nath cucremMy 00pa3oB, IPEACTABICHUH U
MIPUHIUIIOB, JIEXKAINX B OCHOBE KBAHTOBOH TEOPHH,
POJIb TAKKUX NOHSTHH KaK «BOJHOBAs (QyHKIHSY,
«(pu3nyuecKas BETUINHAY», «COCTOSIHAE CUCTEMBI,
«HaOmMoJaeMble ¥ HEHAOII0JaEMble BETMIHHBD) U T.JI.

OIIK-3

He 3naer

3HacT

2-1i sTamn

YMenus

2. 3HaTh 0COOEHHOCTH METOI0B OIMMCAHMs, 00BEKTOB
SIBJICHUI, IMEIOIUX MECTO B MUKPOMHPE, Pa3IHIHbIC
MPE/ICTABICHUS KBAHTOBBIX CHCTEM, 00JIaCTh UX
UCTIOJIB30BaHUS M CIIOCOOBI TIEPEX0/1a OT OJJHOTO
MIPEJCTABICHUS K IPYTOMY.

IK-1

He ymeer

Vmeer

1. YMeTh noap30BaThCs MATEMATHYECKUM armapaTomMm
KBaHTOBOM TCOPUU U pCUIaTh KBAHTOBLIC 3a/la4U HE
TOJIBKO JJIs1 CUCTEM, COCTOAIIUX U3 OJTHOM JyacTulbl, HO
1 MHOT'OYaCTUYHBIC 3a1a4H.

OIIK-3

He ymeer

VYmMmeer

2. YMeTh aHaJIM3UPOBATh KBAHTOBBIE ITPOLIECCHI,
KBaHTOBBIE [IEPEXO/IbI OT OJTHOTO COCTOSIHUS B JIPYTOE,
OOBSICHATH IPUPOAY KBAaHTOBBIX A(P(PEKTOB U SIBICHUH
MHKPOMHDA.

IK-1

He ymeer

VYmMmeer

3-ii sTan

Bnanets
HaBBIKAMU

1. BJ'IaI[eTL MMOHATUWHBIM U MaTeMaTHICCKUM armaparom
KBAaHTOBOH MEXaHHUKH.

OIIK-3

He
BJIAZIEET

Bnageer

2. BJ'IaZ[CTL HaBbIKaMH U METOAaMU PCHICHUA
HpOCTeﬁH.IPIX KBaAaHTOBOMCXHHYCCKHUX 3a1a4
HepeHﬂTHBHCTCKOﬁ u peJ’IHTPIBPICTKOIZ TCOPUMH.

IK-1

He
BJIAZIEET

Bnageer
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Kputepun onieHuBaHNs 0CBOCHUS] KOMIIETEHIMI 110 324€THOH KOHTPOJIbHOM padore

Kputepusimu orieHUBaHHUSI OCBOCHHSI KOMITETEHITUI CITy»KaT OaJlIbl, IOJTy4YEHHBIC 32
BBITIOJIHEHHE 3a4CTHOM KOHTPOJIbHOU paboThl. Kaxxnoe 3 naTu 3aganuii oneHuBaercs B 20
0ayuI0B, MaKCUMaJIbHAs CyMMapHast OIIeHKa 32 KOHTPOJIbHYIO paboTy -100 6amios.

[[Ixana mepeBoga CcyMmMapHOro 0ajia B IBYXypOBHEBYIO OIICHKY:

- 0-59 0annoB — «HE 3aUTEHOY

- 60-100 6an10B — «3aUTEHO.

Onucanue KOHTPOJIbHOI PadoThI

[Tpumep BapuaHTa KOHTPOIBHOM PabOTHI:

1. Haiitu kommyTaTop [xj, Ly ], rae Ly -k — komronenTa oneparopa MOMeHTa UMITyIIbCa L= [rpl-

A

2y A
2. DpmutoB omepatop | ymoBmeropser coorromenmio: f° =af,rne @ — BemecTBennoe umcno. Kakosbl

COOCTBEHHBIE 3HAYEHHS TAKOTO OTeparopa’
2,2
ma?X 3 3 .
3UX)= — (rapmonmueckuit ocrustop). Haiitu criektp oneparopa l'amunbrona H .

4. laHo |: = (;* ?) = |:+ . Haittu C3.

5. B cocTostHuH, ONIMCHIBAEMOM BONHOBOM QyHKIHEH Wim (0, @) = Y1, (6, @) TpocTpaHCTBEHHBIH POTATOP UMEET

OnpejieieHHOE 3HaUYEHHE MOMEHTA U €ro npoekuuu Ha och O,. Haiitu cpesinue 3HaueHus L2 u Lf, B 9TOM CUCTEME.
Pemienue 3agau

Kpurtepuu ouenku (B 6aJiiax)

IIpuBeneHo TmoOJHOe MNPpaBWJIbLHOE pelleHHe, BKJIOYalllee MNPaBUIbLHBLIN OTBeT M 1 6ann
HCYepNbIBAKOIINe BEPHbIE PACCYKICHHSI ¢ MPSAMBIM yKa3aHHeM Ha0/JI0aeMbIX SIBJCHUH U

3aKOHOB

JlaH npaBWJbHBIH OTBeT, U NPHBeIeHO O0bSICHEHHEe, HO B pPelIeHUM HMMEKTCH OAUH MU 0,5 6annoe
HECKOJIbKO HeJJ0CTATKOB

Her npaBuibHOro oTBeTa 0 6annos

IIpumepHBIE BONPOCHI 1JIs1 TECTUPOBAHUSA

1. Bo3MoxHa M B PENITUBUCTCKON KBAaHTOBOW MEXaHUKE JIOKAIHM3alMs YacTHUIIBI B

CKOJIb YTOJHO MaJIOK 00J1acTU MPOCTPAHCTBA?

1) Jla BO3MOKHA, WHA4YE 3aBUCUMOCTH BOJIHOBOM (DYHKIIUU PETSTUBUCTCKON YaCTHIIBI
OT KOOPJIMHATHI (KOOPMHATHOE MPEACTABICHUE) Tepsiyia Obl CMBICT;

2) HEBO3MOKHA B IIPOCTPAHCTBE, JTMHENHEBIE Pa3MePhI KOTOPOro Menbme 7i/4mc, T.k.
B NPOTUBHOM CJy4yae, B CHJIy COOTHOILIEHUN HEOMNpeleJeHHOCTeH, yactuue Oyaer

coobIaThest sHeprus P’ /2m>2m,c?, kotopas HeoOXoauMa JIs 00pa3oBaHMs Maphl

4acTHLL;

3) &ma BO3MOXXHa, HO B CHJY COOTHOIICHHs HeompeaeieHHocTH [eiizenoepra,
HEOIPEIeIEHHOCTh B UMITYJIbCE YaCTUILIbI, OyJET CKOJIb YTOJHO BEIINKA;

4) HEeBO3MOXKHa, T.K. corylacHO Je bpoiuno, yactuna - 370 €CTh BOJIHA, @ JIJISl BOJIHBI
MOHATHE JOKAIU3aLMU B ONPEIETICHHON TOUKE IPOCTPAHCTBA OTCYTCTBYET.

Kakne KOHKpeTHbIE COOOpakeHHs Jie)KaT B OCHOBE (HDOPMAJIbHOTO BBIBOJA
pENATUBUCTCKOrO ypaBHeHus Jupaka?

1) VYpaBHeHue MAOIKHO YAOBJIETBOPATH MNPUHUUIY CYNEPIO3HLMH, 3aKOHY
COXpAHEHHUsI YNCIIa YaCTHULl U 3apsJIa;
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2) ypaBHEHHE AOJKHO OBbITh JIMHEHMHBIM U JOJDKHO OIHUCHIBATH COCTOSIHUS BCEX
YJacTHIl, JBIKYIIUXCA C PEISITUBUCTCKUMHU CKOPOCTSAMHU 3) ypaBHEHHE JIOJDKHO
ONUCHIBATh B3aMMOJICUCTBHE BCEX OJJIEMEHTApPHBIX YAaCTUI[ W HX B3aWMHbIC
MpeBpaIICHUs;
4) ypaBHCHHME [OJUKHO OBITH ypaBHCHHMEM | TIOpsiaKa OTHOCHTEIBLHO BPEMEHH,
PENATUBUCTCKA MHBAPUAHTHBIM U JIOJKHO YIOBJIETBOPSATH MPUHIIUAITY CYNEPIIO3ULINH;
PenstuBuctckoe ypaBHenue [{upaka /st CBOOOIHON YaCTHUIBI UMEET BU/I:
) E=c/pi+mc’: 20 BB lrwnhr 3 inY = (cap+mctAy.
dt ot in ot
2722

428?:mﬁﬁ—m&ﬂw;

c” ot
BrIpaxkeHne i IUIOTHOCTH IMOTOKA BEPOSTHOCTH | JUIS PEISTUBUCTCKOM YaCTHUIIBI C
BOJIHOBOU ()yHKIMEN \ (B pamkax Teopuu J/lupaka) uMeeT BUA:
1) i=cyray; 2)j=y ay ;3) j=cyay"; 4) j=y py.
Kakoe w3 mepeyuciaeHHbIX TNPEUIOKEHUN SBJISETCS  CICICTBUEM  PEIICHUS
PENATUBUCTCKOTO ypaBHEHUs [[Mpaka 111 CBOOOIHOTO JBMKCHHS MUKPOYACTHIL?
1) mpu ABMKEHUU C PEISATUBUCTCKUMU CKOPOCTSIMHU CYIIECTBYET OTIWYHAS OT HYJS
BEPOSATHOCTh TOTO, YTO YACTHUIIA MPOHIET CKBO3b MOTEHIUANBHBIN Oapsep U (X) > E

2) nns 00oMX peuieHUi JBe KOMIOHEHTHI BOJHOBOW (PYHKIMHU BCErJa Majibl, a JIBE
Jpyrue — Bcerjaa OoJbIINeE;

3) HanmM4Ke CIMH-OPOUTAILHOIO B3aUMOACHCTBUS;

4) cymecTByeT JBa THIa pPELIICHUH, COOTBETCTBYIOIIUE TIOJOKUTEIBHBIM |

2 2.2,
OTpULATENbHBIM 3HAUYECHUAM dDHEPTUU Ep =C/ p +m,C";

6. Moryr nM pelSITUBUCTCKME YacCTHIBI B KBAHTOBOM MEXAHUKE B COCTOSHUHU

CBOOOHOTO IBUYKEHUSI UMETh OTPULIATENIbHYIO SHEPTUIO?

1) MoryT, T.K. 4acTMIla C OTPULIATENILHOW JHEprueid NPUHIUINAIBHO HUYEM HE

OTJIMYAETCsl OT YACTHUIbl C TOJOKUTEIBHOW IHEprueil; 2) aa MOTyT, T.K. BOJHOBBIE

(GYHKIMHM COCTOSIHUUM C TOJIOXKHUTEIHHOM dHEpPTHe He 00pa3yloT MOJHYI0 CHUCTEMY

GyHKIHIH;

3) He MOryT, T.K. B COCTOSSHUU CBOOOJHOIO JBIM)KEHHUS YaCTHUIBI 00JIaJat0T TOJBKO

KMHETUYECKON SHEPrUeil, a OHAa BCEra MOJI0KUTEIbHA;

4) He MOryr, T.K. YacTHIla C OTpPULATEIbHOM H3HEpruel Morjga Obl CIYXHUTb

O0E€CKOHEUYHO OOJIBIIIUM UCTOUYHUKOM PabOTHI.

7. Kakue wu3 mnepedyucieHHbIX (AKTOB MOTryT OBITb OOBSICHEHBI Ha OCHOBE
npeacTaBieHuit Jlupaka 06 SIEKTPOHHO-TIO3UTPOHHOM BaKkyyme?

1) Hannuue cniupanbHOCTH Y HEUTPUHO;

2) HanWuMe BHYTPEHHEH CTENEeHU CBOOOIbI YACTHUIIBI - CIIUHA;

3) BO3MOXXHOCTh B3aMMOIIPEBpAIllEHUA NPOTOHA B HEUTPOH U 0OpaTHO ¢

UCITYCKAaHHEM U MOTJIOIIEHUEM IO3UTPOHOB U 3JIEKTPOHOB;

4) BO3MOXXHOCTb TOJ| ACWCTBUEM OHIIEKTPOMArHUTHOTO TOJs 00pa3oBaHMS Iaphl

2
«QNIEKTPOH-TIO3UTPOH», €CIIH dHeprust ¢GoToHa 7/ Oojblle, YeM 2m0c , T.e.
2
ho>2m,c”.

8. Uemy paBHBI COOCTBCHHbIE 3HAYEHHUS OIEPATOPa MPOCKIMHN TOJHOIO MOMEHTa J,
?
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1) J,=Am, m=m £1/2, m =0,£1,+2,43,....; 2) J,=Am, m=0,£1,+2,%£3,...;
3) J,=nj(j+1), j=1x1/2, 1=0,£1,%2,....;4) J, =#s, s=+1/2.

9. Kak BeIpaxkaeTcs onepaTop CIMHOBOTO MarHUTHOTO MOMEHTa M ?
e
Da=
2

10. Yro npencrasisieT coO0 ornepaTop KOHTAKTHOTO B3aUMOICHCTBUS?

1) On onpezenseT B3auMOICHCTBUE JICKTPOHA C HYJIEBBIMU KOJICOAHUSIMU BaKyyMa;

2) OH 00YCIIOBJIEH PENIITUBUCTCKOM 3aBUCUMOCTBIO MAaCChl YAaCTULIBI OT CKOPOCTH;

3) oH ompenensieT JOMOJHUTEIbHYIO SHEPTUIO B3aUMOJICHCTBHS JIEKTPOHA C SIPJIOM B S-
COCTOSTHUSIX;

4) oH 00YCIIOBJIEH B3aUMOICMCTBUEM MarHUTHBIX MOMEHTOB AJIEKTPOHA U sifipa.

11.Yewm 00OycI0BICHO CIMH-OPOUTATHHOE B3aMMOICHCTBUE?

1) Ono omnuchIBaeT B3aMMOJEHCTBUE CIHMHOBOIO MOMEHTa C OpOUTaIbHBIM
MarHUTHBIM MOMEHTOM;

2) oHO 00YCIIOBIIEHO PESITUBUCTCKOM 3aBUCUMOCTBIO MACChl OT CKOPOCTH

3) OHO OMHCHIBAECT B3aUMOJICHCTBHE MATHUTHOTO MOMEHTA JJIEKTPOHA C MarHUTHBIM
MoJIeM;

4) OHO OMHCHIBACT B3aUMOJICHCTBME MATHUTHOTO MOMEHTA JBUKYIIECHUCS YaCTHUIIBI C
AIIEKTPUUYECKUM TIOJIEM;.

L; 2) i=—8; 3) i=——(+1/20); 4) fi= 8.
C

0 0 0

12.K ueMy IIpHBOIHUT yUeT PeIATHBUCTCKMX mompaBok mopsaka (V/C)® B omeparope

["amunbpTOHA JIJ1s1 BOIOPOAONOA0OHOTO aToMa?

1) K HOTHOMY CHATHIO BBIPOKIEHHS 2N? — KPATHOTO BBIPOKIECHHOTO YPOBHS;

2) K 4aCTUYHOMY CHATHIO 2N? — KPATHOTO BBIPOKIECHHOIO YPOBHS;

3) K MOSIBJICHUIO CBEPXTOHKOM CTPYKTYpPbI JHEPre€TUUECKUX YPOBHEHN 3JIEKTPOHA;

4) K OpUEHTAILINY CIIMHA AJIEKTPOHA OTHOCUTEIBHO CIIMHOB SIIEP.

13. Kakue sHepreTrueckre YpOBHM TOHKOH CTPYKTYpbI BOJOPOAOINOAOOHOTO aroMa
JlaKe NP yyeTe PeIITUBUCTCKUX MOMPABOK OCTAOTCS BBIPOXKICHHBIMU?

1) Vposuu, y koropsix N—u | — onuHakoBeie, a KBAHTOBBIE YKcaa | W M, — pasHble

:

2) ypoBHH, y KoTopbiX J,| m M, — oxuHakoBsie, a N — pasHble;

3) ypoBHH, y KOTOPBIX N u M — oxgunHakoBeie, a | u | —pasnbie;

4) ypOBHH, Y KOTOPBIX N U | — OJMHAKOBBIE.

14. Hanummute mnpaBmwio oTOOpa sl OpOMTANIBHOrO KBaHTOBOrO ymcia | B cimydae
JTUIOJILHOTO W3JIy4eHHsS JJii aroMa BOJOpOJa C YYETOM PEIsSTUBUCTCKHUX
HOTNPABOK.

1) Al=0,+1,+2; 2) Al=0,+1; 3) Al=+1; 4) Al=+1+2.

15. Bun ypaBHenus [lupaka B KOBapHaHTHOU Gopme:

0

< L i AL N
D7, b, —imely =0:2) 7, b, +imcy =0:3) > —==0:4) (37, b, +imc)y" =0
u u u u

7]

16. Bo3moskHbIe CIOCOOBI ONPECIICHHsT MaTPHIL 7, =(y,y,) s 3amkcu ypaBHeHUsI

Jlupaka B KOBapuaHTHOH opme:
1) [iga cocoba: 1-y=—iBa, v,=B; 2—y=a, v,=P;
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2) OTUX MaTpul MOXHO BBI6paTB A0CTATOYHO MHOT'O, HO OHM JOJIKHBI IICPEXOINUTH
APYr B Jpyra ¢ IIOMOUILI YHUTApHOTO IIPeo0pa3oBaHUs M YIAOBJIETBOPATH
cooTHOMmenmo: ¥, Y, +Y,Y, =29,

3) MaTpHIIBI Y, OMpENeNseTcs eAMHCTBEHHBIM ciocobom: y=—ifa, 7v,=f;

4) BBIOOp OTHX MATpHUI[ OIPaHHYEH, T.K. OHH [OJKHBI YIOBJIETBOPATH IKECTKUM
TpeOOBaHMSIM: OHH SPMHUTOBBI, YHUTAPHBI M UX COOCTBEHHBIEC 3HAUECHHUS TOJKHBI OBITH
[TOJI0KUTEIBHBIMH.

17.Yro npeacraBiaseT coOOM Oneparyst 3apsa0BOro CONpsKEHNs ?

1) Mensier HampaBIICHHE HMITyJbCa YaCTUIBI HAa  MPOTHBOIOJIOXHBIA ¢
OJJHOBPEMEHHBIM H3MCHEHHEM 3HaKa YaCTHUIIBI;

2) COOTBETCTBYET IEPEXOLY OT OIMUCAHHUS COCTOSHHS YAaCTHIILI C MPOEKIUEH CIMHA
S,=1/2, x onmcaHuIO COCTOSHHUS TOH K€ YaCTUIIBI Tpoekimeii cimaa S =—1/2;

3) COOTBETCTBYET MEPEXOAY OT ONHMCAHUSA COCTOSIHUA DJIEKTPOHA K ONMCAHUIO
COCTOSIHUS MTPOTOHA;

4) COOTBETCTBYET MEPEXOAY OT YACTHIIBI K aHTHYACTHIIE.

18. KakuM 00pazom ocymiecTBIsETCs EPEX0] OT BOJIHOBOW (YHKIMU \y K 3apsI0BO

CONpPSKEHHOM BOJTHOBOM (pyHKIUHU 7

D)y, =S"yS; 2) yo=cy; 3) y.=CTy 4y =y,

19. Kak npeoOpa3yercsi BpeMeHHasi 3aBUCUMOCTb BOJIHOBBIX (DYHKIUI IIpH olnepanuu
3apsII0BOTO COMPSKEHUS?

1) Ecnm BpemeHHass 3aBUCUMOCTb COCTOSSHUM COOTBETCTBYET OTpPULIATEIbHBIM

pELIEHNAM BPEMEHHOI'O ypaBHEHHMs [lupaka, TO BpeMeHHas 3aBUCUMOCTH 3aps10BO

CONPSKEHHBIX COCTOSIHUN COOTBETCTBYET MOJIOKUTEIBHBIM PEIICHHUSIM

2) BOJIHOBasl 3aBUCUMOCTb BOJTHOBBIX (DYHKIUI HE MEHSIETCS;

3) ecnm BpEMEHHAs 3aBUCUMOCTb COCTOSIHUH COOTBETCTBYET OTpPULATEIBHBIM

pELIEHNsAM, TO BPEMEHHAsl 3aBUCHMOCTb COIPSIKEHHBIX COCTOSIHUN COOTBETCTBYET

MIOJIOXKUTEIBHBIM PEIICHUAM, B3SITHIM C IPOTUBOIIOIOKHBIM 3HAKOM;

4) ecnu BpeMeHHas 3aBUCHMOCTb COCTOSIHMM COOTBETCTBYET OTpPHIIATEIbHBIM

pelIeHusAM, TO BpEMEHHas 3aBUCHUMOCTb 3aps0BO CONPSKEHHBIX COCTOSHUU

COOTBETCTBYET (PYHKIIMH, MPEACTABISAIONIEH CYNEepHO3ULUI0 BOJHOBBIX (DYHKIHIA,

COOTBETCTBYIOIIMX KAK OTPULATENIBHBIM, TaK M IOJIOKUTEIbHBIM PEIICHUSIM:

V=0 ) T0LY -

20.Yto Ha3bIBaETCS CIUPATBLHOCTHIO YaCTUIIBI?

1) OT0 enMHUYHBIN BEKTOp, ONPEACIIAIONINNA HallpaBiIeHHE CIIUHA;
2) 510 cOOCTBEHHOE 3HaYenue oneparopa (on);

3) 3TO cOOCTBEHHBIC 3HAYCHHMS ONEPaTOpa MPOSKINH CIIHHA S ;

4) 5TO eMUHUYHBIN BEKTOP, MOKa3bIBAIOIIMI HApaBIeHUE UMITYJIbCA.
Kpumepuu oyenusanus

Ilpu npaeunvnom omeeme nauucaaemca - 0,25 o6annos

Ilpu nenpasunvrnom omeeme - 0 6annoe

Yuacrue B koHepeHIUsIX, MYOJIMKALNSA CTaTel

Hy6nnkanus crarei — 5 dannos

Kputepun | Ormerka (B 6amax) |
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Tun pabotst Pedeparusnas padora 0,1
PaboTa HOCHT HCclie1OBAaTEIbCKUI XapakTep 0,3
Pabora siBIIIeTCS MCCIIEIOBAHNEM 0,6
Hcnonb30BaHUE U3BECTHBIX He ncnonp3yer HUKaKuX JaHHBIX 0
JaHHBIX U HAYYHBIX (aKTOB
ABTOp HCIIOITH30BAJ H3BECTHBIC TaHHBIC 0,4
Hcnonb3oBaHbl YHUKAIbHBIC HAYYHbIE TaHHbIE 0,6
ITomHOTa IHTHPYEMOit Vcnonp30BaH yaeOHBIH MaTepral 0,1
JUTEPATYPHI, CChUIKA Ha YYCHBIX
PaTYPEL i Hcnonp3oBaHbl clienMaIn3upOBaHHbIC U31aHHS 0,3
Hcnonp30BaHBI HHTEPHET PECYPCHI 0,6
AKTyaJIbHOCTb PabOTEHI W3yyeHue Borpoca He SIBISETCS aKTyaJIbHbIM 0
[pexncraBnenHas paboTa NpUBIEKaET HHTEPEC CBOCH 0,4
AKTYaJIbHOCTBIO
Pabota coiepHUT HayYHBIH XapakTep 0,6
CreneHb HOBU3HBI MTOJYYEeHHBIX | PaboTa He COEep>KUT HUYEro HOBOTO 0
pe3yJbTaToB =
B pabote moka3aH yxe yCTAaHOBICHHBIN (QaKT 0,4
B paboTe nony4eHsl HOBbIE JTaHHBIE 0,6

YuacTue B KOH(pepeHUUH- 5 dan106

TBopueckuil MoIX01 K OTOOPY U CTPYKTYPUPOBAHUIO MaTepHasa -
HoBu3zHa u caMOCTOATENbHOCTD IIPU TOCTAHOBKE MPOOIEMbI -
BricTymienne He SBISETCA MPOCTHIM YTEHHUEM C KpaHa -
B BhICTYIIIEHMY AOMONHSIOTCA U PACKPBIBAIOTCS KIIFOUEBbIE MOMEHTHI,

MMpEeACTAaBJICHHBIC HA claiimax

Bo BpeMs BbICTyIUIEHUS TOAIEPKUBAETCS 3pUTEIbHBIN KOHTAKT C
ayJIUTOpHEH, peub OTINYACTCS OOraTCTBOM WHTOHAITUH -

1 6ann
1 6ann
1 6ann

1 6ann

1 6ann
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5. YueOHO-MeTOAMYECKOE U MH(OPMAIHOHHOE OOecniedeHne JUCHUILTHHbI

5.1. IlepeyeHb OCHOBHOI1 U 10NOJTHUTEIbHOM y4eOHOM JIUTepPaTypbl, HE00X0AUMOIi
JJIs1 OCBOCHH S I CUMIINHBI

OcHoBHas JuTepaTypa:

1. CaBenseB U.B. OcHoBbl Teopetnyeckor ¢usuku. T.2. KBantoBas mexanuka. W.: Jlans,
2005.- 928 c. [DnexTpoHHbIT pecypc]
http://e.lanbook.com/books/element.php?pll cid=25&pll id=621

2. brnoxunnes, JI. 1. OcHOBBI KBaHTOBOI MexaHUKH : y4ueb. mocoowue / JI. Y. bioxunnes .— 7-
e wusn, crep. — CII6.: Jlams, 2004.- 672 c¢. [DnexkTpoHHBIH pecypc]
https://e.lanbook.com/book/619#authors

3. Tlamunkuii B. M. 3aiaun o KBaHTOBOM MeXaHHKE : yueOHOe ocooue s (h13.CIIeI. By30B
/ B. M. Tamunkuii, b. M. Kapnakos, B. U. Koran .— 2-e u3n., nepepad. u gon. — M. :
Hayka, 1992 .— 878 c. : [28 5k3. B 6ubn. baml'V] wm lamuukuii B. M. 3agaun mo
KBaHTOBOI MexaHuke : yueb. mocobue / B. M. I'anunkuii, b. M. Kapnakos, B. 1. Koran
— M. : Hayka, 1981 .— 648 c. [83 ak3. B 6u6s. baml'V]

JlonoiHUTeIbLHAS JTUTEpaTypa:

1. JdaBbLioB, Ajekcanap CepreeBud. KBantoBas MexaHuka : ydeOHOE mocoOue Uit yH-
ToB .— / W3n.2-e;ucip u mepepadb. — M. : Hayka, 1973 .— 703c. : [78 23Kk3. B
ouo.baml VY]

2. 3ajaun MO KBAHTOBOM TEOpHM [DIEKTPOHHBIM pecypc| : METOAMYECKUE YKa3aHUs K
IPOBEJCHUIO MPAKTUUYECKUX 3aHATUH Uil cTyAeHToB 3 kypca @TU mo HampaBieHHro
noarotoBku «®Pusukay. Y.1 / bamkupckuii rocy1apcTBeHHbIH YHUBEPCUTET; cocT. P.M.
BaxutoB .— Yda : PUIl baml'y, 2016 .— DnekTpoH. BepcHs IeY. IMyOJUKAUA .—
Hoctyn BO3MOXEH yepes DIEKTPOHHYIO o6ubnnoreky bamly —
<URL:https://elib.bashedu.ru/dl/local/Vahitov_sost_Zadachi po kvantovoj
teorii_1_mu_2016.pdf>.

3.  3amauM 1Mo KBAaHTOBOW TEOPHH [DIEKTPOHHBIA pecypc| : METOIWYEeCKHe yKa3aHHsS K
NPOBEICHUIO MPAKTUYECKUX 3aHATHUM Mo KBaHTOBOM Teopuu : Y.2 / Bamkupckuii
rocy/1apcTBEeHHbIN yHUBEpcUTET; cocT. P.M. BaxutoB .— Ya : PUL| baml'V, 2017 .—
ONeKTpoH. BepcHs med. myonukamuu .— JlocTym BO3MOXKEH uepe3 OJIEeKTPOHHYIO
oubmuoreky baml'y .— <URL:https://elib.bashedu.ru/dl/local/\Vahitov_sost Zadachi po
kvantovoj teorii_mu_Ch2_mu_2017.pdf>.

4. BaxutoB P.M. OmnomepHoe aBWmkeHHWe B KBaHTOBOW Mexanuke. Yda: PULl baml'V,
2012, 35 ¢. [80 3k3. B Ou6On. baml'VY]

5. BaxwutoB P.M. [IBmxenue yactul B noje chepuueckoit cummerpun: Yd. nocodue / P. M.
Baxutos, A.P. IOmary3un; baml'y.- Voa: PULL baml'V, 2011.- 77 c. [53 3k3. B Oubu.
baml'V]
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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,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%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,%20%D0%92.%20%D0%9C.%5B1,1004,4,101%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,%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%5B1,1004,4,101%5D&LANG=rus
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_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
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,%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%5B1,1004,4,101%5D&LANG=rus

5.2 Ilepeuenp pecypcoB HHGPOPMAIHOHHO-TEIEKOMMYHUKANIMOHHONH  ceTH
"UnTepHet" (1asee - ceTb «AHTEPHET»), HEOOXOAMMBIX /1JI51 OCBOCHH S JUCIUILINHBI

1. Dnexrponnas 6ubanoreynas cuctema. Db bamlyY. — CoOcTBeHHas 3EKTPOH-
Hasi OMOIMOTEeKa YUeOHBIX U HAYYHBIX 3JIEKTPOHHBIX U3JJaHUN, KOTOpasi BKIIOYAET
u3aaHud npenojasatened bamly. ABTOpU30BaHHBIN JOCTYII IO MAPOIIO U3 JIIO-
00ii Touku cetu MuTepHet. Perucrpanus B bubnuoreke baml'Vy, nanbaeimmii
JOCTyI U3 Moboi Touku cetn Uutepuer. — https://elib.bashedu.ru/

2. DnekTpoHHas OMOIMOTeUHas cCUCTeMa . Y HUBEPCUTETCKasi OMOIMOTEKa OHIAlH.
— IlomnotekcroBas b/l y4eOHBIX M HAyYHBIX 3JIEKTPOHHBIX U3JIaHUNA. ABTOPH-
30BaHHBINA JIOCTYII 110 TApOJIkO U3 000K Touku cetn MHTepHET. Perucrparus B
bubnmuorexe baml'yY, manpHelmmii JOCTyn U3 I1000# ToukH cetn MHTepHeT. —
https://biblioclub.ru/

3. DnexTpoHHas 6ubauoreyHas cucreMa u3aarenscrsa Jlanb. — [loaHOTEeKCcTOBas
b/l yueOHBIX U HAyYHBIX 2JIEKTPOHHBIX U3/IaHUN. ABTOPHU30BaHHBIN JOCTYII 110
napoJto U3 Mo0oii Touku cetu MuTtepuet. Perucrpanus B bubnmorexe baml'V,
JanbHEHIIUi 10ocTym U3 J1r000it Touku cetu Murepuer. — https://e.lanbook.

com/

4. DnexTpoHHbIN kaTanor bubmuoreku bamlyY — CripaBoyHO-ITOMCKOBBIN amnma-

par 6ubaroTexu. Brirtouaer B ce0st ccTeMy KaTaJllorOB M KAPTOTEK, CIIPABOYHO-

oubnmorpaduueckuit pomna. — http://www.bashlib.ru/catalogi/

5. I/IHTepHeT-SHI_II/IKJ'IOHeI[I/ISI O6paSOBaTeJ'IBHBIX I/I3Z[aHI/II71 «BI/IKI/IHCI[I/ISI», B KOTOpOfI
COﬁpaHLI QJICKTPOHHBIC y‘Ie6HI/IKI/I, CIIpaBOYHUKHU, a TaKKE CTAaTbU pa3J'II/I‘lHOI71
TEMATUKHU. y)IO6HI>II\/'I IMOUCK IIO0 KJIIOYEBBIM CJIOBaM, OTACIBbHBIM TEMaM, OTPaCIsAM

suanus. http://ru.wikipedia.org
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http://www.bashlib.ru/catalogi/

6. MarepuajbHO-TEXHHYECKasn 0a3a, HeoOXOAUMAsl I OCYIIECTBJIEHUSA
00pa3oBaTeJIbHOI0 NMpolecca Mmo JUCUUIIHHE

Jnist mpoBeieHHsI JICKIIMOHHBIX 3aHATUH HCIIONB3YETCsl ayAUTOPHBINA (OH] PHU3HKO-

TEXHUYECCKOT'O HHCTUTYTA.

HanmenoBanne
CHeIUaIu3UPOBAHHBIX
ayIUTOPHUH, KAOWHETOB,
naboparopuii

Bun zagarui

HaumenoBanue o6opynoBanus,
MPOrpaMMHOTO 00€eCTIeUeHUs

1

bonbmas
aypuropus 02

¢dusnueckas

Jlexkuun

Jocka, men

yuebonaa ayoumopus 01
npoeedenus 3anamui
CeMUHAPCKO20 muna:
aynuropuu Ne 322 ynun Ne 323
i Ne 224 (pusmar xopmyc)

HpaKTH‘IeCKI/Ie 3aHATHA

JHocka, Mes, COOpHUKY 3a7a4, KaIbKYJISATOP

Yuraneaenid  3an  Nel | CamocrosiTenbHas Hayunpiii u yueOHbIl (oHI, HaydHas
(rmaBHBIE  KoOpmyc, 1 | pabota nepuoauka, 1K (Mono6mok) - 3 mr, Wi-Fi
ITaxX) JIOCTYN 1S ~ MOOWJIBHBIX  yCTPOMCTB,
HeorpannuyeHHbli goctyn k ObC u B/
KOJIMYECTBO MTOCAIOYHBIX MECT — /6.
Yuraneueiii  3an Ne2 | CamocrosTenbHas Hayunbiii u yueOHbIl QoHa, HayuHas
(kopmyc  ¢usmata, 2 | pabora nepuoauka, Wi-Fi moctynm mis MOOMIBHBIX
9Tax) YCTPOMCTB, HEOrpaHUYeHHbIN aoctyn K DbC

u bJl; konmndyecTBo mocanouHbix Mect — 50.
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ITpunoxxernne Ne 1

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE OBPA30OBATEJIBHOE
YUPEX/JEHUE BBICIIEI'O OBPASOBAHUA
«bAIIKUPCKUU T'OCYJAPCTBEHHbBINM YHUBEPCUTET»

COJEP)KAHUE PABOYEM INPOI'PAMMBI

nucuuiuiiebel KBanToBast Teopust Ha 6-7 cemecTpax
(HaMMEHOBaHUE IMCLUIUIMHBI)

O4YHas1
(dhopma oOydeHust
Bua pabotbl O0beM M CUMIJIMHBI
O6mast Tpyaoemkocts nuctmminael (3ET / yacon) 6/216
Y4eOHbIX YaCOB Ha KOHTAKTHYIO Pa0OTYy C MPEIOIaBaTeIIeM: 121,7
32 6 cemectp
JIEKIMH 36 7 cemectp
16 6 cemectp
MPAaKTHYECKUX/ CEMUHAPCKUX 36 7 cemectp
71a00paTOPHBIX -
CamocrosiTenpHas paboTa CTyIeHTOB 24 6 cemectp
17,5 7 cemectp
OKP 1,7 7 cemectp
Y4eOHBIX YacoB Ha NOATOTOBKY K 3k3ameny (KoHTpous) 52,8 7 cemectp

®opma(bl) KOHTPOJIS:

Kontponbnas pabota 7 cemectp
9K3aMEH 7 cemectp
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JleKUMOHHBIN U MPAKTHYECKHUI KypC

6 cemecTp
dopmMma u3ydenus | OcHOBHas u
MaTCPHAJIOB: JICKIINH, | JOITOJIHHUTCIIbHAA (DopMa
IPaKTUYCCKUC 3aHATHA, | JUTEpaTypa 3aﬂaHHﬂ 1o TCKYLICTO
P ’ patypa, CaMOCTOSITENILHO Y
Ne CEMUHAPCKUEC 3aHATUSA, | pPEKOMCHAYCEMAasL o KOHTPOJIA
Tewma u conepxanue pabote
ILII. nabopaTopHbIe paboTh, | CTyICHTaM yCIIEBa€MOCT
ctynenTos (CPC)
caMocTosTelIbHas paboTra u|(HOMepa u3 u
TPYIOEMKOCTH (B Yacax) CITHCKA)
JIK |IIP/CEM |CP
1 2 3 4 6 7 8 9
Monyas 1: OCHOBBI KBAHTOBOM MEXAHUKHU 2 2 2 1.§1-6, 11.§ 1, Ne 1 MoOHHUTOPHHT
®usuyeckue OCHOBBI KBAHTOBOM MeXaHMKU. MaTemMaTH4eCKUi anmnapar 2.§1-14 peuieHus 3a1a4y
1 KBaHTOBOM MeXaHHMKH. [IOHATHE O BOJHOBOH (YHKUMH KBaHTOBO- 4.81
MeXaHu4ueckux cucreM. lIpuHnun cynepno3unuu. BosHOBOHM Maker. 5.§1,2 KommnsrotepHoe
Cpennee 3HaueHUe GYHKIMH OT UMITYJILCOB. TECTUPOBaHHE
9.1.19
JluneliHple CaMOCOIPSDKEHHBIE OMEepaTopbl M H300pakeHue ¢ ux| 4 2 2 1.§7-8 11.§ 1, Ne 1 MoHUTOpHHT
MOMOIIEI0  ¢pu3nueckux BenmuauH. CoOOCTBEHHBIE 3HAYCHHSA | 2. §18, 20, 24,27 peuieHus 3anaq
2 cOOCTBCHHBIE (DYHKIIMH ONEpaTOpoB W WX (PHU3HYCCKUHA CMBICIH. 3.§34
KBanroBanue. 5.§ 15-17, 20,23 KowmmerotepHoe
TECTUPOBAHHE
9.1.1-15
OCHOBHBIC CBOWCTBa COOCTBEHHBIX (YHKIWH (OUCKpeTHBIH wu| 4 2 2 1.§9-14 11.§2,Ne2.10 | MoHUTOpHHT
HETPEPBIBHBIN CcreKTphl). OOMmmMi METOA BBIYHCICHHS BEPOSTHOCTEH 2.875 peuieHus 3anaqd
3 | pe3ynapTaToB HM3MepeHMil. YCJIOBHA, MPH KOTOPHIX  HECKOIBKO 3.§ 14
(u3NYEeCKNX BEIWYMH MOTYT UMETh ONpEJeNICHHbIC 3HAYCHUSI B OJTHOM Komrmsroreproe
COCTOSTHUU. MeTOo/IbI OTpeIeNICHNs] COCTOSIHUM KBAaHTOBBIX CHCTEM. TECTUPOBAHUE
Moayab 2: MatemMaTHyecKkuii annapaTr KBaHTOBOH MeXaHUKH 2 2 3,5 1. § 13, 16-19, 21-23 11.§3 Monyib 2:
H3MeHeHne COCTOSHHMI C TEeUYeHHWEM BpeMeHH. BoiHOBOe ypaBHEHHE 2.§ 15-17,28-33, 35- MaremaTrueck
Ipeaunrepa. IlmoTHOCTH TOTOKAa BeposATHOCTH. CTalnMOHAPHBIE 37 un anmnapar
4 |cocrosnusa. M3MeHeHMe CpelHMX 3HAUEHUH BEJIMYMH C TEUYEHHEM 3.8 16,17, 46-48 KBaHTOBOU
BpemeHu. IlpousBogHasg OT omeparopoB MO BpeMeHU. KBaHTOBEIE 4.§2(ar1),5(a,0), MEXaHUKU
ypaBHeHUs ABWxeHUs. Teopembl OpeHdecta. MHTErpaisl ABMKEHHUS. 6(6)
KBanToBbIi aHajuor TEOPEMBI BHpHaa. CooTHouIeHUs 5.§6,7,24,28, 31,
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HeomnpeJesieHHOCTeW il (M3WYeCKUX  BeNWuuH. HepaBeHCTBO
Ieiizen6epra. [Ipuanmn qomomHUTEIHOCTH bopa.

32, 34,39-41

9.21,22,23,217,
211
[IpenenbHbI Mepexos, OT KBAHTOBOM MEXaHUKH K KIIACCHUYECKOM. 1.§21-24 11. § 3 Ne 22-24 | KomnbroTepHOE
KBasukinaccuueckoe — npubmmkenue  (meron  BKB).  IlpaBuia 2.§35-37, TECTUPOBaHUE
g |XBAaHTOBaHWA bopa-3ommepdenbaa. IlpoxokneHue wacTul, depes 3. §46-48; §50;
noreHuManbHeli  Oapbep. TyHHenbHbIH 3ddext. Koaddurments: 4.§5(a,0); §5(r-x);
OTpaXEeHHsI U MPOXOKACHHS YACTHII. 5. §39-42
OCHOBHI TEOpHH TpEACTaBICHUN. Pa3muuHBIC TPEACTaBICHUS BEKTOpPa 1.§27-29; 11. § 2 Ne 11-15, 19, | MoruTOpHHT
cocTossHUA W omepatopoB.  KoopauwHaTHOe, UMIYJIbCHOE W 2.§38-41; 20, 25 peuieHus 3anaq
6 JHEpreTUueckoe (MaTpuyHoe) mpenactaBieHus. OmnpeseeHne CpeaHero 3.811
3HAUEHUSI U CIIEKTPa BEJIMYUHBI, IPEICTaBISIEMOH OIEpaTOpOM B 4.§7(r); Kommnsrotepaoe
MaTpU4HOH opme. 5. §44-48 TEeCTUPOBaHUE
Mopyasb 3: /IBU:KeHHe YACTUIl B LEHTPAJBHOM 10J1e MoHuTOpHHT
VYunTapHsie npeodpazoBaHus. [IOHATHS O Pa3sIMYHBIX NMPEICTABICHHUAX peneHus 3ana4d
7 | KBaHTOBBIX CHUCTEM. YHHUTApHBIE TPEOOPA30BAHUS OT OJHOrO MOMEHTA
BpeMeHH K Japyromy: mpexacrasinenust Llpeamnrepa, IeiizenGepra, Komrmsroreproe
B3aUMO/ICHCTBUSL. TECTUPOBAHHE
OO6mue cBoiicTBa oJHOMEpHOro JBWkeHHs. CBOOOJHAas dYacTHIIA. 1.§30, 31; 11.§ 2 Ne 11
Yactuua B NOTEHUUANbHOM  siMe.  JIBWKEHUE  DJEKTpoHa B 2.843, 44,
g |MepHOIMIECKoM MOTEHIMANLHOM IIOTe. 30HHBII XapakTep CHEKTpa. 3.§13
lapmonnueckuid  ocumasitop.  IloHsATHE O MeTole BTOPUYHOIO 4.87(n);
KBaHTOBaHUSI. 5.§ 49
Oneparop MOMEHTa KOJMW4YecTBa JBWXKEeHHS dYacTilbl. CoOCTBEHHBIE 1.§26, 32; 11.§3 Ne 11, 5, 13 | MoHUTOpHUHT
(GyHKINN U COOCTBEHHBIE 3HAYCHHS OIEPaTOpPOB MOMEHTA M KBajpara 2.§47, 48, 55; pemeHus 3agaqd
O |MOMeHTa KOJMYECTBA IBWKEHWA. BpamieHwe TBEpAOro  TEna. 3.§21-23
CHMMETpPHUYHBIA BOTYOK. 4.§7(a-B);28(a-B) KomnerorepHoe
5.§ 14, 48, 50 TECTUPOBAHUE
JIBmkeHue B Tode LeHTpanbHbIX cuil. Omeparop OSHeprum B 1.§8, 34, 35; MoHUTOpHHT
cepuuecknx koopauHarax. Paguansasie ¢ynkuun Ilpenunrepa. 2.§25; peuieHus 3a1a4y
10 3. §26-30
4.§7(a-B); KommsrorepHoe
5.§30 TECTHPOBaHHUE
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JIBmkeHHEe 2JEKTpOHA B KYJIOHOBCKOM Iojie  (JUCKpeTHBIH u| 4 2 1.§34; 11.T'n.3 n.0,1,8 MonuropuHr
HETpephIBHBIN creKkTpsl). CHeKTp W COOCTBEHHBIE (YHKINHM aTtoMa 2.§26,49; 13. §1 pereHus 3aga4q
11 |somopoma. J[lBwkeHHWe DIEKTPOHA B OJHOBAJIEHTHBIX IIEIOYHBIX 3.832;
MeTaJlIax. 5.§33 Kommnrproteproe
TECTUPOBAHUE
HUTOI'O 3a 6-i1 cemectp 32 16 235
7 cemecTp
JleKIIMOHHBIE 3aHATHS
Tab6muma 3
dopma HU3y4YECHUS
P i OcHoBHas "
MaTepUAJIOB: JIEKIUH, ®opma
JOITIOJIHHUTCIIbHAsA
IPAaKTUYICCKUC 3aHATHA, IATEDATYDA 3aIlaHI/I${ I10 | TEKYILIETO
No - CEMHUHAPCKHE 3aHATHS, CKOE/IGH};[p éMaH CaMOCTOSITENIbHON paboTe | KOHTPOIIS
ILII. CMa 1 COACPHKAHNC J1abopaToOpHbBIC paboTHI, p Y ctynenToB (CPC) yCIIEBAEMOCT
cTyneHtam (HOMmepa U3
camocTosITeNbHas pabora u u
CITHCKA)
TPYAOEMKOCTh (B Uacax)
JIK CP
1 2 3 4 6 7
Monayab 1: Teopusi KBAHTOBBIX IEPEX0I0B 1. §47-50; 1.TloBTOpuUTE MeTOn Teopuu | KoHCynpTamus
Teopust BO3MYLIEHU B CTALlHOHAPHOM COCTOSIHUM C 2. §66- 70; BO3MYIIEHUA M YCIOBUE €ro
JUCKPETHBIM CIIEKTPOM (B OTCYTCTBHE BEIPOKICHUS 3. § 38,39; MPUMEHUMOCTH.
1 |u npu ero Hanuuum). 1 2 4. § 8(a-n); 7.§28-31
p
5. § 53,54; 2.PemmuTh 3amadyd  METOIIOM
6. §49 TEOpUU BO3MYILEHUH.
14. §5 Ne2,5,12(a,6)
Teopusi KBaHTOBBIX MEPEXOJOB. AMMabaTHUYECKOE U 1.§90-93; 2.§83-85; Pemuth 3a1a9u Ha | KommproTepHOE
BHE3aIHOe BKJIFOUCHUS " BBIKJTIOUCHHUS 3.§40-43; HecTalMoHapHbIe TECTUPOBAHUE
2 B3aUMOJICHCTBHS. [lepexoanl oz, BJIUSTHUEM 1 2 4. §8(x); BO3MYILIEHUS.
BO3MYILEHMS, 3aBUCALIETO W HE 3aBHUCSIIETO OT 5. §55, 56; 14. §6 Nel,7
BpEMEHH, a TaKXKe MOJ ACHCTBHEM MEPHUOANYECKOTO 7.8§33-35
BO3MYILCHHSI.
3 OreMeHTapHast TEOPHs B3aMMOIEHCTBHS KBaHTOBBIX 1 5 1.§94; 2.§87; OzHakoMmuThCs ¢ mpoueccamu | KommbroTepHoe
CHUCTEM C 3JIEKTPOMAarHUTHBIM U3JIy4YE€HUEM. 7.§61-64 MU3JIy4e€HUs U  IOIVIOLIEHHUS | TECTUPOBAHUE
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CBCTa.
7. §64

BepoATHOCTH  CHOHTaHHBIX W BBIHY)KICHHBIX 1.95,96; Wzyunts kBaHTOBYIO Teoputo | KommbroTepHOE
nepexonoB. Kosdpoumnmentsl OiHmTeiHA. Bpems 2. §88-90, W3IY4YCHHS ©  TIOTJIOUICHHUS | TECTHPOBAaHUE
4 KHU3HH  BO30YXKJICHHOTO  COCTOSIHUA.  [IpuHIMI 4. §9(a,0,B,r,0); CBeETA.
cootBeTcTBUsL. [IpaBuna oTbopa st OCHMIIISATOpA, 5.§101-106 7. §65
WHTEHCUBHOCTh wn3iydeHus. [IpaBuna ortbGopa s
ONTUYECKOTO 3JEKTPOHA B aTOME BOJIOPOJIA.
Moayab 2: PeasiTUBMCTCKAsi KBAHTOBAsI TeOPUsS 4. §9(e) O3HakoMuThes ¢ npuHuMnamu | KomnsrotrepHoe
5 |IMomstue o kBanTOBO# pagmodusuke. Jlasepsl u paboTHI T1a3epoB. TECTUPOBAHUE
Masephl.
DneMeHTapHbIe YacTUIBl B KBAaHTOBOM MeXaHHKe. 1.§53,54; 4.§17(a,0); W3yunts ypaBHeHue Kieitna-|KommeroTepHoe
6 |PenaruBuCTCKOE ypaBHEHHME Ui YacTUIBI C 5.§110, 111 l'opnona. TECTUPOBAHUE
HyJIeBbIM crinHoM (ypaBHeHue Kneiina-I'opaona). 9.Tm. 16 c.205-228
PenstuBucTckoe ypaBHeHue Jlupaka JUisl 3JIEKTPOHA. 1.§60; 4.§18(a, 6); Pemnts 3amaum Ha Matpuis! | KomnbrotepHoe
7 Matpuusl Jupaka. 5.§113.114 Hupaka. TECTUPOBAHUE
11. T'm. 10 3ag. Ne2;
14. §7 Nel6
Pemenune ypaBHenuss [upaka s cBOOOAHON 1.§61; 4.§22(a,B,r); O3HaKOMUTECA € OCHOBHBIMU | KommbroTepHOE
8 gacTuibl. COCTOSHUS C OTPHUIIATEIHHONW JHEPTHEH. 5.§115,116 NOHATUAMM uAed Jlupaka o |TecTupoBaHUE
ITonsatue 06 371EKTPOHHO-TIO3UTPOHHOM BaKyyMe. ¢u3uueckom Bakyyme. 9. I'm.
18, ¢.252-254, 270-272
MOMEHT KOJMYECTBa IBUKEHUS 3JIEKTPOHA B TEOPUU 1.§62,63; 1.Pemmuth  3amaum  Ha Kommeroreproe
Hupaka. CriuH amektpoHa. CoOCTBEHHBIC 3HAYCHUS U 4.§19 (a,0,B,1); BEIUHCIICHUE (PH3UUECKUX TECTHPOBaHUE
CcOOCTBEHHBIE byHKIMH TIOJHOTO MOMEHTa 5.§117, 118 BEJIMYUH C
Q |KOmWIIeCTBa  JIBIDKSHHA. [ITapoBele  CITMHOPBI. UCTIOJIB30BAaHHEM IIapOBBIX
PensiTuBHCTCKHE OMIPABKH K JBIKEHHIO 3JIEKTPOHA B crHOPOB. 14. §7, Ne3,19
3JIEKTPOMAarHUTHOM  Ioji€. MarHuTHeli  MOMEHT 2.Hayuurscs BBIBOJIUTH
anekTpoHa. YpasHenue Ilaymnu. ypaBHenusa [laymu. 9. T'm. 18,
€.259-264
CruH-opOuTanbHOE B3aUMOJIEHCTBHE. Atom 1.§64,67; O3HAaKOMHUTBCSL C BBIBOJIOM KommbrorepHoe
BOJOPOJIAa C YYETOM CIHMHA DJeKTpoHAa. TOHKas 4.§20(a,0,8,1,1), §21(a,0); TOHKOM M  CBEPXTOHKOH TECTUPOBAHUE
10 CTPYKTypa CIIEKTpa aromMa BOAOpOJa W TIpaBuia 5.§119 CTPYKTYpPBI
otbopa ¢ yuetoM couHA. JI3MOOBCKMII CIBUT. SHEPreTHYECKUX YpOBHEH
CBepXTOHKas CTPYKTYypa. atoma Bogopoja. 17. I'm.
10, m. 7,8
11 |Komapuantnass  ¢dopma  ypaBHeHmid  Jupaka. 1.§65; 4.§22(n); O3HaKOMHUTBCS co Kommnsrorepaoe

29



3apsnoBoe conpspkenue. P u C-uetHocTs. YacTurs! u 5.§116 CBOMCTBAMM  YPaBHECHUIL TECTUPOBAHUE
AHTUYACTULBL. [upaka B KOBapHaHTHOH
dbopmMe s HacTH W
antnuactun. 9. I'm 17,
c.238-240
VYpasHenue Jlupaka Ui 4aCTHULBI C HYJIEBOM Maccou 1.§66; 4.§22(e,x) W3ydyenue nureparypsl 10 Kommnsrotepaoe
1o |moxos. Heiirpuno. KomOuHHMpOBaHHas HMHBEpCHSI. TEOpUU TECTUPOBaHUE
CPT-teopema. JIBYXKOMIIOHEHTHOT'O
HeWTpuHo. 5. §122,123
ATOM BO BHEIIHEM MAarHUTHOM M JJIEKTPHICCKOM 1.§69,70; 2.§72-74; Uzyunth 0COOEHHOCTH Komnproteproe
MONSIX. AHOMAaNBbHBIA ¥ HOPMAaJbHBIA  3(QeKTh 3.8§76,77,113; 4.§13(6), §20 BITASTHUS BHEIITHETO TECTHPOBaHUE
13 3eemana. Dddexr [Namena-baka. Ipdexr [Itapka (e,x) MarHUTHOTO "
(TMHEWHBIN U KBaJPaTUIHBIH). 3JIEKTPUYECKOr0 IOJIEH Ha
aTOMHbIE  CHEKTpbhl. 5.
§74,75; 7. §58
Moayap 3: IlpuioikeHuss KBAHTOBOH TeOpHH K 1.§71,72; 2.§114-117, Pemnts 3a7a9u Ha Komnproteproe
PacCMOTPEHHUI0 ATOMOB H MOJIEKY.JI 3. §61,63; 4.§24(a,0); CUMMETpPHU3aLUI0 TECTHPOBaHUE
KBaHTOBEIE CHCTEMEBI, COCTOSIINE H3 OIWHAKOBBIX 5. §64-66 BOJIHOBOI ¢$yHKIHN,
qacTull. YpaBHeHue lllpenuHrepa mis cucTeMBl W3 OIIMCHIBAIOIICH COCTOSHUSA
14 | omunakoBbix JaCTHII. CuMMeTpHYHbIe u CHCTEMBI u3 N
AHTUCHMMETPHUYHBIE BOJHOBBIE (pyHKumu. [TpmHIND OJMHAKOBBIX 4YacTHI. 3.
[Taynu. Cxema IOwra. §63 3an. 14. §7 Nel4
Teopus aroma remus. OCHOBHOE W BO30YXICHHOE 1.§73,74; 2.§121-123; O3zHakKoMHTECS co cBolicTBamu | KommbroTepHOE
15 |cocTosHHA. OobwmenHas sHeprus. [lapa- u opTo-Tenuii. 4.§24(r-e); TeINETIONO0OHBIX  aTOMOB. /.| TECTHPOBaHUE
5. §68 §54
BapunannonHsiii MeToa. MeTo1 caMOCOTIacOBaHHOTO 1.§51,75,76; Pemmute 3amaunm mo pacuety | KommbroTepHoe
noist Xaptpu-doka. Cratuctudeckuii meton Tamaca- 3.§20, 69,70; aTOMHBIX CHUCTEM | TECTUPOBAHHUE
16 |®epmn. 4.§23(r-e); §25(k-n); OPUOJIMIKEHHBIME ~ METOJAMH.
5. §69-71; 6. §55-57 3. §63. 3ax. Ne2; 11. I'n.6, 3ax.
8, 9(a)
3arojHEHHE  JJICKTPOHHBIX ~ 00OJIOYEK  aTOMOB. 1.§77; 2.§124; O3zHakoMuTECS ¢ OCHOBHBIMHU | KoMmbroTepHOE
17 [lepuoauueckas TabMIa Menneneena. 3.§72,73; 4.§25(r,m) Ka4eCTBEHHBIMU TECTUPOBAHUE
Penxo3zemenbHbIE METAIUTBL. 3aypaHOBBIE AJIEMEHTHI. 3aKOHOMEPHOCTSIMH  CTPOCHHS
aToMoB. 5.§72,73
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CriekTpajbHble M PEHTICHOBCKHE CIIEKTPBI, TEPMBIL. 1. §78; Pa3oOpatbcst B criekTpanbHbIX | KommbroTepHoe
L-S-cBa3b, j-j-CBA3b. 3. 8§74 U PEHTTEHOBCKHUX CIIEKTPAaX | TECTHPOBAHHE
18 2 2 .
CIIOXHBIX aToMOB 4. §25 (0,B)
OcHOBHBIE BH/JIBI XUMHUYECKON CBSI3U. 1.§129-131; 2.§125, 126; W3yuuts wmetox Taittnepa- | KomnbroTepHoe
19 Anunabatnyeckoe nmpubImkenue. ['ereponossipHasie U 2 2 4.§26(a);§27(a-B); Jlongona o pacyeTy | TeCTUpOBaHUE
rOMEOIOJIsIpHbIE (aTOMHBIE) MoJeKynbsl. OOMeHHOe 5. §78,79 MOJIEKYJIBl  BOJOPOJA. 7.
B3aUMO/ICICTBHE. §59,60; 11. I'n.15, m. 6
Teopuss BanenTHocTu. Cunel  Ban-gep-Baanbca. 1.§131, 133, 134; 2.§127; Brigsuth CXOJICTBO u | KomnberorepHoe
20 DHepreTHIecKue yPOBHU IBYXaTOMHBIX MOJICKYIT 2 2 3. §81, 82,89; 4.§27(0, T-¢) pa3nmune OOMCHHBIX CHJI H | TECTHPOBaHHUE
cun Ban-nep-Baainbca. 5.
§68,80
Teopust cronkHOBeHHid. OOmIas Teopusi YHPYroro 1. §106-109,118; 2.§77-80; 1. O3HaKOMHUTBCS ¢ | KomnbrorepHoe
paccesHus. Amrmumtyna W auddepeHuanisHoe 3. §123-130; 4.§14(a,B); BOpHOBCKHM MPHUOIMKCHUEM B | TECTHPOBAHUEC
ceueHue paccesiHusl. BopHOBckoe NpUONMKEHHE U 5. §83-86, §95-97; TEOPUH YIPYTOTO paccesHusl.
9q |YCWOBHA €ro NPHMEHHMOCTH. Meron mapuuanbHbBIX 2 2 7. §66-69,  Ilpunoxenue
BOJIH B TeOpHH paccesHus. Onrudeckas TeopeMa. S u VILVII
T-marpuriel  paccesHus.  Teopembr  Jlummana- 2.  Pemwts  3amaum Ha
IIBuaTepa. Ilomsatne o mnpocredmmx rpadukax paccesaue gactun. 11. I'm.9,
deiimana 3am.Nel-3
OCHOBBI ~ KBaHTOBOW TEOPHMM  TBEpJIOro  Telna. 2.§54; O3HakOMHUTECS C OCHOBHBIMHU | KommbroTepHOE
22 | JIBuKeHHE DIEKTPOHA B 30HE MPOBOAUMOCTH. 2 2 4.§28(a-x) MOJIOKEHUSIMU KBaHTOBOH | TECTUPOBAaHHE
TeopHuH TBepaoro Tena. 15. §6
Bcero uacos: 36 44 KoHcysbranus

Ipumeuanue. Yacsl Ha CaMOCTOATENIBHYIO padOTy B TaOJIMIE BKIIOYAIOT B ¢€0sl Yachl Ha IIOJATOTOBKY K 9K3aMEHY (KOHTPOJIb), PACIIPEACICHHbBIE MEXTY
JEKIIMOHHBIMHU U MIPAKTUYECKUMHU 3aHATUSIMHU.
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[MpakTnyeckue 3aHATHS

Tabnuma 4

7 cemecTp
dopma u3ydeHus
P i OcHoBHas u
MaTepuaioB: JEKIUH, dopma
JIOTIOJTHUTEbHAS
MPAKTUYECKHUE 3aHSITHUSA, . TEKYIIEeTO
JaUTEepaTypa, 3amaHusl IO CaMOCTOSITENIBHON pabote
Ne T CEMHUHApPCKHE 3aHSTHS, eKOMEITyeMast cryzentos (CPC) KOHTPOJIS
L, | oM ¥ COACPHKAHUC n1abopaTopHbIe PabOTHI, p Y Y yCIIEBaeMOCT
CTylleHTaM (HOMepa
camocTosTeNnbHas padoTa u u
13 CTIHCKA)
TPYIOEMKOCTbH (B Yacax)
ITP/CEM CP
1 2 3 4 5 6 7
Mopnyab 1: Teopusi KBAHTOBBIX [1]. Ban. 8.2-8.4, 8.8 | 1. BeiBecTu BbIpakeHUs uis ONMPaBok K | [IpoBepka
1 |mepexonon 4 3 sHepruu u C.D. ¢ TOYHOCTHIO JO0 2-TO|peHIeHUs
Teopust BO3MYIIICHHIA B OTCYTCTBUE TIOPSIIKA TEOPUH BO3ZMYIICHUH 3aaq
BBIPOXKICHUS 2. Pemmath 3amaunm 8.1, 8.6 u3 [1]
Teopus BO3MYILEHUI ITPU HATUYUHU [1]. 3axn. 8.5, 8.9 1. Paccuutate  nuHelHblii 3¢ dekr | [IpoBepka
o |BPIPONKJICHNS 4 3 lrapka ams aroma BOJOpoAa B 2p-|pelieHus
COCTOSTHUH. 3aaq
2. Pemuts 3amaun 7, 8 uz [4] §5
Teopus KBaHTOBBIX MEPEXOJIOB. [1]. 3an. 8.33 (a,0), |1. IMomyuuTh BBIpa)KEHUE quis | [IpoBepka
BeposiTHOCTE TIepexo/ia B €TUHUILY 8.34 aMIUTATYIBI BEPOSITHOCTH TIEepeXoja BO |pEIICHUs
3 |BpeMeHH IoJ AeHCTBHEM 4 3 2-0M TIOPSIJIKE TEOPUU BO3MYILIEHUH. 3a;au
BO3MYIIEHUS, 3aBUCSIIIETO OT 2. Pemmuts 3amaun 5-7 u3 [4] §6
BpPEMEHH.
Teopus usnydeHus. Bpemsa xu3zHu [1]. 3am. 14.1, 14.2 |1. [onyunuts npaBuna otbopa mns El-|IIposepka
4 BO30Y)KJICHHOTO YPOBHSI. 4 3 MEPEX0/I0B  ONTHY.  DJIEKTPOHA B |pEIICHHS
BOJIOPOJIONIO00HOM aToMe. 3aaq
2. Pemmts 3amaunm 8,9 u3 [4] §6
5 |Omepatop  COMHA  3JCKTPOHA. 4 3 [1]. Bax. 5.1, 5.2, Pernts 3amaun 5.3, 5.6 u3 [1], 2-5 u3 [2] | [IpoBepka
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Marpunet  Ilaynmu.  YpaBHeHHS 54,55 §7 pereHus
[Taynu. 3aaa4
VYpaBuenue [upaka. MaTpuusl [1]. 3ax. 15.20 (1-6), | Petunts 3amaun 15.21, 15.24 u3 [1], [IpoBepka
Hupaka. KoapuantHas ¢dopma 4 3 15.22, 15.23 15,16 uz [4] §7 pereHus
ypaBHeHuUl [{upaka. 3a1a4
BonnoBass  ¢yHKUIMS ~— CHCTEMBI [1]. 3am. 10.1, 10.4, |Pemmts 3amaun 1, 7-11, 14 u3 [4] §7 [IpoBepka
TOXAECTBEHHBIX yacTull. IIpuHuumn 4 3 10.7 pelieHus
[laynu. DneMeHTbl BTOPHUYHOTO 3ajaq
KBaHTOBaHUSI.
Bapuannonnsie METO/IBI. [1].3an. 11.6 Pemuts 3amauu 1-6 us3 [4] §8 [TpoBepxka
VYpaBuenus Xaprpu-dDoka. 4 3 penieHus
3aja4
Cratuctudeckmii Mmeron Tomaca — [1]. 3am. 11.19, Permts 3amaun 11.21, 11.22 u3 [1], [TpoBepka
depmu. 4 2.3 11.20 12,13 u3 [4] §8 penieHus
3aja4
UTOroO 36 26.3

Ipumeuanue. Yacsl Ha CaMOCTOATENIBHYIO padOTy B TaOJIMIE BKIIOYAIOT B c€0sl Yachl Ha IIOJATOTOBKY K 9K3aMEHY (KOHTPOJIb), PACIIPEACICHHBIE MEXY

JICKIMOHHBIMHA U IPAKTUYCCKUMU 3aHATHAMU.
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Ipuiaoxenue Ne 2

PeliTHHI-IJIaH JUCHUILIMHBI

KBanToBas teopus
HanpasieHue 03.03.02 dusrka
Kypc _3 , cemectp_6

Buasbl yueoHoii bann 3a Yucao banner
HesITeJILHOCTH CTYeHTOB KOHKpETHOE 3a7aHui 3a
3aJlaHue ceMecTp MunumManbHBIN MaxkcumanbHbII
Moayas 1.
Texkymmii KOHTpPOJIb 0 15
1. PaGora Ha mpakTHYECKUX 4 5 0 15
3aHATHAX
Py6exHbIii KOHTPOJIb 0 20
1. IlucpmenHas 1 10 0 10
KOHTpOJIbHast paboTta Nel
2. Tect Nel 0,5 20 10
Moayasb 2.
Texyuuii KOHTPOJIb 0 15
1. PaboTa Ha MPaKTHYECKIX 4 5 0 15
3aHATHAX
Py6eskHbIii KOHTPOJIb 0 15
1. IlucpmenHas 1 5 0 5
KOHTpOJIbHAsl paboTta Ne 2
2. Tect No 2 0,5 20 10
Monyas 3.
Texkymmii KOHTpPOJIb 0 20
1. PaboTa Ha MPaKTHYECKIX 4 5 0 20
3aHATHAX
Py0e:xHblii KOHTPOJIb 0 15
1. ITucemeHHas 1 5 0 5
KOHTpoJbHasg pabora Ne 3
2. Tect Ne 3 0,5 20 10
IMoompureabHbIe 0ALITbI 10
1. Yuacrue B 0 5
KOH(EpEeHIINSX,
CTYJCHYECKAs OJIMMITHAIA
2. [y6nukanus cratei 0 5
IocemaeMocTh (621161 BBIYUTAIOTCH U3 00111ell CyMMBbI HAOpPaHHBIX 0AJJIOB)
1. Tlocemenue 0 -6
JICKLIMOHHBIX 3aHATUH
2. Tlocemenue 0 -10
NPaKTUYECKUX
(ceMuHapCKUX,
71a00paTOPHBIX
3aHATHIN)
HTOroBblii KOHTPOJIb
1. 3auer




PedATMHI-IJIaH JHCIMIIJINHBI

KBanroBas Teopusa

HarnpasieHue 03.03.02 duzuka
Kypc _4 , cemectp 7

Buasbl yueoHoii bann 3a Yucao bannel
AesITeJIbHOCTH CTY/IeHTOB KOHKPETHOE 3aJaHuil 3a
3a7laHUE CEMECTp MunuManbHBINA MakcuManbHbIN
Moayas 1.
Texkymmii KOHTPOJIb 0 10
1. PabGora Ha mpakTHYECKUX 3 5 0 10
3aHATHAX
PyGe:kHbIl KOHTPOJIb 0 10
1. IlncpmeHHAs 1 5 0 5
KOHTPOJIBbHAs paboTa
2. TectupoBanue 0,25 20 5
Monayas 2.
Tekyuiuii KOHTPOJIb 0 15
1. PaboTa Ha MpaKTHIECKUX 3 5 0 15
3aHATHAX
Py6exHblii KOHTPOJIB 0 10
1. [lucpbmeHHas 1 5 0 5
KOHTpOJIbHAs paboTa
2. TectupoBaHue 0,25 20 5
Monyas 3.
Texkyuuii KOHTPOJIb 0 15
1. PaboTa Ha MpakKTUYECKUX 4 5 0 15
3aHSATHAX
Py6exHblii KOHTPOJIB 0 10
1. [lucbmeHHas 1 5 0 15
KOHTpOJIbHAs paboTa
2. TectupoBaHue 0,25 20 5
IoompuresibHbIe §AJIBI 10
HTOroBblii KOHTPOJIb
DK3aMeH 0 30




[Ipunoxenne Ne3
®opma IK3aMeHANMOHHOT0 OnJIeTa
MUWHOBPHAYKHN POCCUHA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUPEXXJEHUE BbICILIEI'O ObPA3OBAHMA
«BAIIKMPCKHUU I'OCY JAPCTBEHHbBINM YHUBEPCUTET»

®OU3UKO-TEXHUYECKUIM MHCTUTYT
KA®EJPA TEOPETUYECKOU ®UN3NUKU

DK3AMEHAIIMOHHBIN BUJIET Ne 1
o nucruiuimae KBantoBast Teopust
Hamnpasnenue 03.03.02 pusuka
MenunuHckas Gpusnka

1.Teopust BO3MYIIIEHUH B CTAIIHOHAPHBIX COCTOSHUSX C JUCKPETHBIM CIICKTPOM.
2. Dddexr UlTapka.

3aBenyromnuii kageapoit Baxurtos P.M.
(moamnuce) (®.1.0.)




	программа бакалавриата
	1. Перечень планируемых результатов обучения по дисциплине, соотнесенных с планируемыми результатами освоения образовательной программы
	2. Цель и место дисциплины в структуре образовательной программы
	4. Фонд оценочных средств по дисциплине
	4.1. Перечень компетенций с указанием этапов их формирования в процессе освоения образовательной программы. Описание показателей и критериев оценивания компетенций на различных этапах их формирования, описание шкал оценивания
	4.2. Типовые контрольные задания или иные материалы, необходимые для оценки знаний, умений, навыков и опыта деятельности, характеризующих этапы формирования компетенций в процессе освоения образовательной программы. Методические материалы, определяющи...
	4.3.Рейтинг-план дисциплины
	Образец экзаменационного билета:

	Зачетная контрольная работа.
	Пример варианта зачетной контрольной работы.
	Критерии оценивания задач зачетной контрольной работы:
	Критерии оценивания освоения компетенций по зачетной контрольной работе
	Задания для контрольных работ

	Критерии оценивания освоения компетенций по зачетной контрольной работе


	5. Учебно-методическое и информационное обеспечение дисциплины
	5.1. Перечень основной и дополнительной учебной литературы, необходимой для освоения дисциплины
	Основная литература:
	Дополнительная литература:

	5.2 Перечень ресурсов информационно-телекоммуникационной сети "Интернет" (далее - сеть «Интернет»), необходимых для освоения дисциплины

	6. Материально-техническая база, необходимая для осуществления образовательного процесса по дисциплине
	Приложение № 2
	Рейтинг-план дисциплины
	Рейтинг-план дисциплины


