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1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHH S MO JUCHUIINHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUS

KOMIIETeHIIM A

®opmupyemast

KoMIleTeHust (¢

yKa3aHHeM Ko0/12)
OIIK-2. Cnocoben
MPOBOANTH HAYYHBIC
UCCJIeIOBaHUS (PU3UUECKHUX
00BEKTOB, CUCTEM U
MPoIIeCCOB, 00padaThIBaTh
U TIPEJICTABIIATh
JKCIIEPUMEHTAJIbHBIC
JAaHHBIC;

Kon u HammeHoBaHue
HHIUKATOPA H0CTHKEHHS
KOMMETEeHI[HN

OIIK-2.1. Pa3bupaetcs B
OCHOBHBIX HAyYHBIX METOJAX
TEOPETUIECCKOTO U
IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHHS OOBEKTOB,
MPOLIECCOB U SIBJICHUI

Pe3yabTaThl 00yueHus no
JMCHUIINHE (MOIYJII0)

OO0Gyuaromuiics T0KEH:
MMOHUMATh OCHOBHBIE 3aKOHBI
KBAHTOBOM (PM3UKU I'PaHUIIBI
MIPUMEHUMOCTH OCHOBHBIX
KBaHTOBOH (PM3UKU, CUCTEMBbI
(hU3HYECKUX BEIIUYMH,
pa3MepHOCTH PUBUYECKUX
BEITMYHH, UCTOPHIO PA3BUTHSI U
CTaHOBJICHUS] KBAHTOBOM
(bu3nKH, ee COBPEMEHHOE
COCTOSTHUE

OIIK-2.2. Ucnonb3yer
(u3HKO-MaTeMaTHYECKUN
anmapar i pa3paboTKu
MaTeMaTHYECKUX MOJENEH
SIBJICHU, IPOLIECCOB U
00BEKTOB MPHU PELICHUH 3a/1a4
B IpodecCuOHaIbHON
NEeSITEIbHOCTH

OO0yyaromuiicst TOMKeH:

- aHAJIM3UPOBATH HH(DOPMAIIIO
110 KBAaHTOBOH (pU3HKE U3
Pa3IMYHBIX UCTOYHUKOB,
CTPYKTYpUPOBaTh, OLICHUBATh,
IPEJCTaBISTh B JOCTYITHOM IS
JpYyTUX BUJE;

- IpuoOpeTaTh HOBbIE 3HAHUS,
UCIIOJIb3YS] COBPEMEHHbBIE
MH(POPMALIMOHHBIE U
KOMMYHHMKaIlUOHHbIE
TEXHOJIOTHH;

- IPUMEHSATH 3aKOHBI (PU3UKH
JUISL pellieHus 3a1a4 B 00J1acTH
KBaHTOBOH (pU3HMKH

OIIK-2.3. IIpoBoaut
SKCIEPUMEHTHI 10 3aJaHHOU
METOAMKE U aHAJU3UPYET UX
pe3yJIbTaThI

OOyyaromuiicst TOMKeH:
BJIAJIETh METOJ0JIOTHUEH
UCCIIEJIOBaHUSI B 00JIaCTH
KBaHTOBOH (PM3WKH, HABBIKAMHU
pelleHus 3aa4 1Mo KBaHTOBOU
(u3MKe, HaBBIKAMU aHAJIN3a
(bu3MUeCKUX 3aKOHOMEPHOCTEH

2. e 1 MeCTO AUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa3oBaTe/IbHOH IPOrpaMMbl

I_[CJ'II/I HU3YyUCHUS NJUCIHUIIIINHBI:

JucnuninHa peanu3yercs B paMkax 0a30BOil yacTH.
Jli1s OCBOCHMSI TUCIMITIIMHBI HEOOXOJMMBI KOMITETEHIINH, C(POPMUPOBAHHBIE B paMKaxX M3y4EeHUs
CIIEYIOMNX AUCHUIUINH: 001mas ¢pu3nka, npukiaaHas Gu3nka, OCHOBbI OPraHUYECKON XUMUU

Hucuunnuna uzydaercs Ha 3 Kypce B 6 cemecTpe



3. O0beM AUCHHUILVINHBI (MOAYJIs1) B 3a4€THBIX eJUHULAX C YKa3aHHEM KOJIH4eCTBa
aKa/JleMUYeCKHUX UM ACTPOHOMHMYECKHX YACOB, BbII€JEHHBIX HA KOHTAKTHYIO padoTy
o0yyarommxcs ¢ npenoaasareJieM (110 BUIaM y4eOHBIX 3aHATHI) H HA CAMOCTOSITEIbHYIO
padoTy o0y4aromuxcs

O6mast Tpy10eMKOCTh (00bEM) TUCIUILINHBI COCTaBIIsAET 6 3a4. e1., 216 akaj. .

Bcero uyacos

O0BbeM THCHUIIINHBI
et Ounas popma o0yueHust

OO0m1as TpyA0€MKOCTh TUCITUTUTHHBI 216
Y4eOHBIX YacOB HA KOHTAKTHYIO PaboTy C MperoaBaTesem:
JIEKIIUHA 60
MPAKTHYECKUX (CEMHUHAPCKHX ) 76
npyrue ¢hopmbl KOHTaKTHOU paboThl (DKP) 0,2

Y4eOHBIX 9acOB Ha KOHTPOJIb (BKJIFOYAsl YAChI ITOJITOTOBKH):
Qg QepeHIIMPOBAHHBIN 3a4€T

Y4eOHbIX YacOB Ha CAMOCTOSATENbHYIO0 paboTy obyuaromuxcs (CP) 79,8
DopMbl KOHTPOJISA CemecTpsl
nuddepeHIMPOBaHHBIN 3a4eT 6

4. Copep:xkanme TUCHUIIHHBI (MOAYJIA), CTPYKTYPHPOBAHHOE IO TeMaM (pa3aeJiam) ¢
yYKa3aHHEM OTBEJEeHHOI0 HA HUX KOJMYEeCTBA aKaJeMUYeCKUX YaCOB U BUI0B Y4eOHBIX
3aHATHH

4.1. Pa3enbl JMCUMILUIMHBI M TPYA0EMKOCTh 110 BUIAM Y4eOHbIX 3aHATHH (B
aKaJeMUYeCKHUX 4acax)

Buabl y4eOHbIX 3aHATHH,
BKJIIOYAsl CAMOCTOSITEJIbHYI0
e padoTty o0y4aromuxcs u
/i HanmenoBanue pa3jiesna / TeMbl JMCHMILIAHBI TPYA0EMKOCTH (B 4acax)
KonrakThasi pa6ora ¢
npenogaBarejiemM CpP
Jlek IIp/Cem @ Jlab
2.1 Tema. CmbIci BOJTHOBOM (YHKIIUU 8 10 0 12
KBaHTOBOMEXAHMYECKOU cucTeMsl. [IpuHImn
CYNEPIO3UIMH COCTOSHUHN. OnepaTopsl GU3NIECKUX
Benn4rH. CaMOCOIPSHKEHHBIE ONEPATOPHI U UX
cBoiicTBa. Teopemsbl 0 CBOMCTBAX
CaMOCONPSKEHHBIX onepaTopoB. HaxoxneHnue
COOCTBEHHBIX 3HAUEHHH ONepaTopoB UMITYJIbCa U
MOMEHTa UMITYJIbCA.
2 | MaremaTH4yecKHii anmapaTt KBaHTOBOIi 8 10 0 12
MeXaHUKH
3 3aaava o IBHKEHHM JIEKTPOHA B 17 22 0 21,8
BO/JIOPO/IONIOI00HOM aToMe
3.1 Tema. VYpauenue lllpenunrepa ans 9 11 0 11
BOJIOPOJIONIO00HOTO aToMa B c(heprHuecKUX
KOOpAUHAaTax. Pemenue yrioBoi 4acTu 3T0ro
ypaBHeHnus. [lonnHomsl Jlexxanpa.
Ob6e3pa3meprBaHue U MPUOIMHKEHHOE peIIeHne
paavaIbHON YacTH 3TOro ypaBHeHUs. [1oimHOMBI
Jlareppa. Ilonuaombl YeOblmeBa-OpMuTa.

4



BonnoBas ¢hyHKIUS A1 3JIEKTPOHA B
BOJIOPOIONIO00HOM atome. KpaTHOCTB
BBIPOXKJICHUSI YPOBHEH SHEPrun
BOJI0POJONIO00HOI0 aTOMa.

BpeMeHHoOe WM 10JIHOE YPABHEHHE
Ilpeaunrepa. Teopusi npeacraBJieHHI.

10

12 0

11

4.1

5.1

Bpemennoe nnu nonnoe ypasuenue llIpennnrepa.
Teopust npeacTaBiIeHUN.

OcHoOBBI TEOpUH BO3MYLICHU I

Tema. Bo3mylieHue npu OTCYyTCTBUU BBIPOKICHUS.
Bo3Myl1eHne npyu HalM4uu BBIPOKICHUS.

10

O ©

12 0

10
10

o o

11

12
12

6.1

Teopusi BbIHYK/I€HHBIX KBAHTOBBIX IIEPEX0/10B.
Tema. BeposTHOCTH I1EpEX010B O, BIUSHUEM
BO3MYIICHHUS, 3aBUCSILET0 OT BpeMeHHU. [lepexomabl
0] BIAUSTHUEM BO3MYIIEHHM, HE 3aBUCALIUX OT
BpPEMEHHU.

0o o

12
12

o o

12
12

11

Tema. Craunonapuoe ypasaenue Llpeaunrepa.
CaoticTBa BOJIHOBOW (pyHKIIMHU. 3a7a9a O YACTHIIC B
MOTEHIIUAIBHON SIME CO CTEHKaMU OECKOHEUHOU
BBICOTHI. 321[[3,‘-121 O YaCTHUIIC B HOTGHHH&HBHOﬁ sAME
CO CTEHKaMU KOHEYHOU BBICOTHI.
KBanToBOoMexannueckas 3agadya o0 JMHEHHOM
rapMOHMYECKOM OCLUIUIATOpE. 3a1a4a O
TyHHETHLHOM d(dekTe. 3amada 06 o - pacnaae saep.
Crauunonapnoe ypasaenue lllpequnrepa.
OaHoMepHbIe KBAHTOBOMeEXaHMYeCKHe 3aJa4H.

10 0

10 0

11

11

3.2

Tewma. II1TOTHOCTH MOTOKA BEPOSITHOCTU. BHIBOT
(GbopMyJIBI IS MATHUTHOTO MOMEHTA aToMa.
MarneroHn bopa. Ilepexozn 0T KBaHTOBOM MEXaHUKHU
K KJIaCCHYECKOIA.

Hroro

60

11 0

76 0

4.2. Conep:xanne JMCHHILIMHBI, CTPDYKTYPHPOBAaHHOE IO pa3jejaM (TeMaMm)

Kypc npakTudecknx/ceMuHapCcKuX 3aHATUN

10,8

79,8

Ne HaumeHnoBaHue pa3gesia / TeMbl JMCHUIIIHHBI Coaepxanue
2.1  Tema. CMBICT BOTHOBOW (h)YHKIIHH KBaHnTOBOMEXaHMUECKHE
KBaHTOBOMEXAaHUYECKOU cucTemsl. [IpuHnmn onepatopsl. CpeHHUEe 3HAYECHUS U
CYIepHo3uIMH cocTossHUN. OnepaTopsl GU3MUECKUX | BEPOSITHOCTH (PU3NUYECKUX
Benn4rH. CaMOCOIPSKEHHBIE ONIEPATOPBI U UX BeIWYNH. [I3MeHeHune Bo BpeMeHH
cBoMcTBa. TeopeMbl O CBOMCTBAX CAMOCONPSKEHHBIX =~ COCTOSIHMSL.
orneparopoB. HaxoxaeHne coOCTBEHHBIX 3HAYCHUN
OIIepaTOpPOB UMITYJIbCa U MOMEHTA UMITYJIbCa.
2 MareMaTH4yecKHUiil aNnapaT KBAHTOBOI MeXaHUKH
3 | 3amava o ABH:KEHHH IJIEKTPOHA B BOJIOPOI0NOI00HOM aToMe
3.1 Tema. VYpasuenue lllpeaunrepa s 3ajaua O IBM)KECHHUHM HJIEKTPOHA B

BOJOPOJONOA0OHOTO aToMa B c(hepruuecKux
KoOopAMHarax. Pemenue yrioBon 4acTu 3TOro
ypaBHeHus. [TonnHomsl Jlexanapa.
Ob6e3pa3mepuBaHue U MPUOIMHKEHHOE peIIeHne
paguanbHOM YaCcTU 3TOro ypaBHeHUs. [1omMHOMBI
Jlareppa. [TomuaOMBI UeObImeBa-Opmuta. BoaHoBas

BOJIOPOJOIIOJOOHOM aToOME.

5



GyHKIHS 17151 SJIEKTPOHA B BOJIOPOIOTIOI00HOM
atoMe. KpaTHOCTb BBIpOXAECHUS YPOBHEN SHEPIUU
BOIOPOJIONIOA00HOT0 aTOMA.

4 | BpemenHoe ujim noJjiHoe ypaBHeHue lllpeaunrepa. Teopusi npeacraBieHmid.

4.1 BpemenHoe unu nosuHoe ypasuenue Llpeaunrepa. W3menenus BO BpeMeHU

Teopus npeacraBieHUN. CcOCTOSIHUS. MIHTEHCUBHOCTD U
HIMPUHA CIEKTPaJIbHBIX JTUHUI.
5 | OcHOBBI TEOPHH BO3MYIIIEHUI

5.1 Tewma. Bo3myiienue nmpu OTCYTCTBUU BBIPOKICHUSI. Bosmymienue, He 3aBucsIiee oT

Bo3myiienue npu Haau4uu BBIPOKICHUS. BpeMeHH. Bo3myienue,
3aBHCsIIIEE OT BPEMEHH.
6 Teopusi BHIHY:KI€HHbIX KBAHTOBBIX MEPEX0/I0B.

6.1 Tema. BeposTHOCTH MEepex0/0B MO BIUSIHUEM Ko dpuumenTs DitHIITEHHA.
BO3MYILIEHHS, 3aBUCAIIETO OT BpeMeHH. [lepexonbl
I10J1 BIUSIHUEM BO3MYULIEHUH, HE 3aBUCAILLIUX OT
BpPEMEHH.

1.1 Tema. CranmonapHoe ypaBuenue lllpenunrepa. Yacrtuna B NOTEHIIUAIBHOM sIMeE.
CaoiicTBa BOJHOBOM (DYHKIIMU. 3a7a9a O YACTHIIC B [IpoxoxaeHue yacTuibl CKBO3b
MOTEHIIUAJIBLHON SIME CO CTEHKaMU OECKOHEUHOM MOTEHLUATbHBIN Oapbep.
BBICOTHI. 3a/1aya O 4acTULE B IOTEHIUAIBHOM sIME CO
CTCHKaMHU KOHEYHOU BBICOTHI.

KBantoBomexannueckas 3ajada o JMHEHHOM
TapMOHHYECKOM OCHUJIIATOpE. 3a71a4a O TYHHEIIbHOM
addekre. 3amava 06 o - pacnaae snep.
1 Cranuonapnoe ypapHenue lllpeaunrepa. OqHoMepHble KBAHTOBOMEXaHMYECKHE
3aJa4m.
3.2  Tewma. [1noTHOCTH OTOKA BEpOATHOCTH. BbIBOA LeHTpanbHO-CHMMETPUYHOE TOJIE.

(OpMyIIBI 111 MATHUTHOTO MOMEHTA aToMa.
MarueroHn bopa. Ilepexox 0T KBaHTOBOW MEXaHUKHU K
KJIACCHUYECKOM.

ATOM BOAOpOA. DIIEKTPOHHAS
000J104Ka BOJOPOIOTIOJOOHOTO
aTroma.

Kypc JIeKnMOHHBIX 3aHATHI

Ne HaumenoBanmue pasaesa / TeMbl Coaepixanue
AUCHUILINHBI

2.1  Tema. CMbICT BOTHOBOW (DyHKIIMU CMBICT BOTHOBOW (DyHKIIMU
KBaHTOBOMEXAHUYECKON CHCTEMBI. KBaHTOBOMEXAHUYECKON CHCTEMBI.
[IpuHLUI CynIEpIIO3UIIUN COCTOSTHUMN. [TpuHLHUI CynepO3UIUU COCTOSHUMN.
Omneparopbl pU3NYECKNX BETUUMH. Oneparopbl PU3NYECKUX BETUYHH.
CaMocompsiKEeHHBIE OIIEPATOPhI U UX CaMoconpsiKeHHbIE OIEpaToOphl U UX
cBoiicTBa. TeopeMsl 0 cBOMCTBAX cBolicTBa. TeopeMsl 0 cBOMCTBax
CaMOCOIIPSKEHHBIX OIIEPaTOPOB. CaMOCOIIPSKEHHBIX OIIEpaTOPOB.
Haxoxnenne coOCTBEHHBIX 3HAYEHUI Haxoxxnenue coOCTBEHHBIX 3HAYEHUI
OIIEpaTOpPOB UMITYJIbCA U MOMEHTA OIIEpaTOpPOB UMITYJIbCA U MOMEHTA
VMITYJIbCA. HMITYJIbCA.

2 MareMaTH4YecKHUii annapaT KBaHTOBOI MeXaHUKH
3 3ajxayva o IBHKEHHH JIEKTPOHA B BOJIOPO/I0NIOI00HOM aToMe

3.1 Tema. VYpasuenue lllpeaunrepa mis VYpasuenue lllpennnrepa ms
BOJIOPOJIONIOA0OHOTO aToMa B CPepruuecKux  BOJIOPOJONOA00HOr0 aToMa B chepruecKux
KOOpAMHAaTax. Pemenue yrioBon 4acTu KoopauHarax. Pemenue yrinoBon yacTu
aToro ypaBHeHus. [lonmuHomsl Jlexannpa. sToro ypasHeHus. [lonmmHomsl Jlexanapa.
Ob6e3pa3meprBaHre U MPUOIUKEHHOE O6e3pa3meprBaHne U MPUOINKEHHOE
pelIeHne paJuaJIbHON YacTH 3TOT0 pelIeHre PaJuaIbHON YacTU 3TOTO




ypaBHeHus. [Tonmnnomsl Jlareppa.
[TomuHombl YebbImeBa-Opmuta. BonHoBas
(GyHKLUSA A7 2JEKTPOHA B
BOJIOpOIOIOA00HOM atome. KpaTHOCTb
BBIPOXKJICHUSI YPOBHEHN dHEPTUU
BOJIOPOJIOTIOOOHOTO aToMa.

yYpaBHEHUS.

4 | BpemenHoe uin nosiaHoe ypapHenune lllpenunrepa. Teopusi npeacraB/ieHuni.

4.1 BpemeHHOE WM [10JIHOE YPaBHEHHE Pemenne HecTamoHapHBIX 3a7a4

[lIpenunrepa. Teopus npencTaBiICHUN. KBAaHTOBOW MexaHUKHU. BpeMeHnHoe
ypasBHenue lllpenunrepa — oauH u3
MOCTYJIATOB KBAHTOBOM MEXaHUKHU.
Paznnunble npeacTaBieHus
KBAaHTOBOMEXaHUYECKOU CUCTEMBI.
Marpuunas popma oneparopa. Y paBHEHUE
[penunrepa B MaTpudHoOit hopme
(aHepreTuyeckoe npeacrasienue). Pasubie
npeCcTaBiIeHUs (MMITYJIbCHOE U
9HEPreTUIeCKOe) BOTHOBOH (PYHKITUH U
OIIepaToOpOB, MEPEXO0/ OT OJHOTO
IpeJICTaBICHUs K IpyroMy. BpemenHoe
ypaBHenue llpenunrepa B MaTpuaHON
(dhopMe u ero pericHue.

5 | OcHOBBI TEOPUH BO3MYUIEHHUIT

5.1 Tewma. Bo3myienue npu OTCyTCTBUU Bosmytienue npu oTCyTCTBUU
BBIpOXK/IeHUs. Bo3MyllieHne npu Hanuyuu BBIpO>KJIeHUs. Bo3MmyllieHne npu Hanuyuu
BBIPOXKJICHUSI. BBIPOXKICHUSI.

6 Teopusi BbIHY:KI€HHbIX KBAHTOBBIX I1€PEX0/10B.

6.1 Tema. BeposTHOCTH ITEpeX0A0B MO BeposiTHOCTH IepeXx0/10B MO/ BIUSHUEM
BJIUSTHUEM BO3MYIICHHUS, 3aBUCSIIETO OT BO3MYILIEHHUS, 3aBUCAIIETO OT BPEMEHH.
BpemeHH. [lepexonbl noj BIUSHUEM [lepexonp! noj BIMSAHUEM BO3MYILEHUH, HE
BO3MYILIEHUH, HE 3aBUCSIINX OT BPEMEHH. 3aBUCSILIUX OT BPEMEHHU.

1.1 Tewma. CraninoHapHO€ ypaBHEHUE Cranunonapnoe ypasuenue lllpenunrepa.
HIpennnrepa. CBoiicTBa BOJHOBOM CaoiicTBa BOTHOBOH pyHKIIMH. 3a1a4a O
¢byHkuu. 3aaa4ya o0 4acTUIIE B YacTUIIE€ B TOTEHIIUAJIBHON SIME CO
MIOTEHLIMAJIBLHON SIME CO CTEHKaMU CTEHKaMU O€CKOHEYHOMH BBICOTHI. 3aja4a o
OEeCKOHEYHOMU BBICOTHI. 3a/laya O YaCTUIE B YACTHIIE B MOTEHIMAIBHON sIME CO
MIOTEHLIMAJIBLHON SIME CO CTEHKaMU CTEHKaMH KOHEYHOU BBICOTHI.

KOHe4YHOH BEICOTHI. KBanTOBOMexanndueckads KsaHToBOMexaHuUecKas 3ajada o
3aJ1a4a O JIMHEHHOM rapMOHUYECKOM JMHEMHOM TapMOHUYECKOM OCLIILISATOPE.
OCIIILIATOPE. 3a7a4a O TYHHEITbHOM 3anaya o TyHHEIBHOM ¢ dekTe. 3amada 06
addekre. 3amaua 06 o - pacnaae saep. o - pacmaje siaep. 3aaada o
BOJIOPOOIIOJ00HOM aTOME.
1 Cranuonapnoe ypapHenue lllpeaunrepa. OqHoMepHble KBAHTOBOMeXaHUYeCKHe
3ajavm.
3.2  Tewma. [ITOTHOCTH TOTOKA BEPOSTHOCTH. [Tomunowms! Jlareppa. [ToauHOMBI

BriBo popMyIibl 11 MArHUTHOT'O MOMEHTA
atoma. Marneron bopa. [lepexon ot
KBaHTOBOM MEXAaHUKHU K KJIACCUYECKOM.

YeObimeBa-Opmura. BonHoBas GyHKIus
JUTSL JIEKTPOHA B BOJIOPOIOTIOT0OHOM
atome. KpaTHOCTB BBIPOX/IEHUS YPOBHEH
SHEPTHH BOJIOPOONOJ00HOTO aToMa.



5. YueOHO-MeTOoANYeCKOe o0ecniedyeHne I CAaMOCTOSITeIbHOI padoThl 00y4arOIIUXCs 110
AUCHHILINHE (MOIYJIIO)

Tema. CrammonapHoe ypasHenue lllpenunrepa. CoiicTBa BOMHOBOHM (pyHKIMH. 3amada O YacTUIE B
NOTEHIMAJBHON SIME CO CTCHKaMH OSCKOHEYHOW BBICOTHL. 3ajadya O 4acTUIE B ITOTCHLHAIBHOH sIME CO
CTEHKaMH KOHEYHOHU BBICOTHI. KBaHTOBOMEXaHHYeCKas 3a/1a4a O JMHEHHOM rapMOHUYECKOM OCLMILIATOPE.
3amada o TyHHEebHOM 3¢ dekre. 3amaga 06 o - pacmane suep.

Tema. CmpicT BONHOBOH (YHKIMH KBAaHTOBOMEXAaHWYECKOH cHCTeMBI. [IpWHINI CymIepro3uIinm
coctostHni. Oneparops! (pusndeckux BeamdrH. CaMOCONPSKEHHBIE ONEpaToOphl U MX CBOMCTBA. Teopembl
0 CBOICTBaX CaMOCONPSDKEHHBIX oOmepatopoB. HaxoskmeHwe COOCTBEHHBIX 3HAYCHHWH OIIEPAaTOpPOB
UMITYJIbCa 1 MOMEHTA UMIYJIbCA.

Tema. VYpasuaenne llpeaurrepa 11 BOZOPOAOIOLOOHOTO aToMa B cepHIeCKUX KOOpIUHaTaX. PemreHne
yIa0BOM 4YacTu 3TOoro ypaBHeHus. Ilommnomsr Jlexxannpa. OOe3pasMepuBaHue ¥ NPHOIMIKEHHOE
pelieHne paguaibHON yacT dToro ypaBHeHus. [lommuHomsbr Jlareppa. Ilommaombr YeObimeBa-OpMura.
BonHOBast QyHKIMS U 3JIEKTpOHA B BOJOPOJIONONOOHOM atoMme. KpaTHOCTb BBIPOXKAEHHS YpPOBHEH
SHEPIUM BOJOPOJONOJOOHOr0 aToMa.

Tema. [InoTHOCTH NOTOKA BEPOSITHOCTH. BIBOI (hopMyIibl Ui MAarHUTHOTO MOMEHTa aTroma. MarHeToH
bopa. Ilepexon oT KBaHTOBOI MEXaHUKHU K KJIACCUYECKOM.

Tema. Pemenne HecTalMOHAapHBIX 3a7a4y KBaHTOBOM MexaHUkH. Bpemennoe ypaBHenue llpeaunrepa —
OAVH U3 TOCTYJaTOB KBAaHTOBOM MeXaHUKH. Pa3nuuHble NpejcTaBieHUs KBAHTOBOMEXaHMYECKOU
cucteMsl. MatpuuHas popma oneparopa. Ypasuenue Illpenunrepa B MaTpuuHOi hopMe (3HEPreTHUECKOES
npejcraBicHue). PasHele TpeicTaBieHUs (MMIYJIBCHOE M DHEPrETHYCCKOE) BOJIHOBOW (YHKIMU |
OIEpaToOpOB, MEPEXOA OT OAHOIO NPEACTaBICHUS K Apyromy. BpemenHoe ypaBhenue lllpenunrepa B
MaTPUIHON (POpPME U €TO PEIICHHE.

Tewma. BOSMyH.[eHI/Ie Ipu OTCYTCTBUU BBIPOKIACHUSA. BOSMyH.[eHI/Ie IIpU HAJIUYIHUU BBIPOKACHUA.

Tewma. BepO?[THOCTI/I nepexoa0B 1O BJIMAHHUEM BO3MYLICHUA, 3aBUCAILICTO OT BPCMCHHU. Hepexomﬂ nona
BJIMAHUCM BOSMyLHCHHﬁ, HE 3aBUCAIINX OT BpEMCHU.

6. YuyeOHO-MeTOAMUYECKOEe M HH(POPMALMOHHOE o0ecnedeHre JUCIUNIMHBI (MOIYJIA)

6.1. Ilepeyennb y4eOHOI JIuTEPATYPbl, HEOOXOAMMOM 1JIsl OCBOCHUS JUCHUIJIMHBI (MOLYJIs1)

OcHoBHas1 yueOHasi IUTEpaTypa:

1.

2.

brnoxunnes, /.M. OcHOBBI KBaHTOBOW MeXaHUKH : Yuebd. mocobue ans yH-TOB .— 4-¢
u3a. — M. : Beicmn. mik., 1963 .— 620c. — (B mep.) .— 18p.; 60p.20p. (57 3x3.)
Heiiman, M. Maremaruuyeckre OCHOBBI KBaHTOBON Mexanuku / Ilep. ¢ Hem. M.K.
[TonmuBanora, b.M. CtenanoBa .— M. : Hayka, 1964 .— 367c. : wi1. — (B mep.) .— 20p.;
55p. (11 7K3.)

MartseeB, A.H. AtomHas ¢usuka : yaed. mocobue st pus. crert. By30B .— M. : Bricr.
kK., 1989 .— 439c. : un. — (B nep.) .— ISBN 5-06-000056-7 : 1p.40k. (9 3k3.)

JlonoiHUTeIbHAS y4eOHAas JJuTepaTypa:

1.

Jlanpmay, JI.JI. KsantoBas wmexanuka. HepenstuBuctckas Tteopus / JIJI.Jlannay,
E.M.JIu¢pumn .— 2-e uzn., nepepad. u gon. — M. : dusmarrusz, 1963 — 702c¢. : uin. —
(Teopermueckas ¢usuka; T.3) .— (B mep.) .— 23p.; 40p.;50p. (27 7k3.)

Hponos, N.E. 3anaun no xBaHTOBOM (pusuke : Yued. mocobue /i CTy. BYy30B .— 2-€
u3 ., ucnp. — M. : Jlaboparopust bazosbix 3nanmii; CII0.: HeBckuit Juanexrt, 2001 .—
214c. — (B mep) .— ISBN 5-93208-056-6 : 80p. (10 3k3.)
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6.2. IlepeyeHb 3J1eKTPOHHBIX OMOJIMOTEYHBIX CHCTEM, COBPEeMEHHBIX MPO(eccHOHATBHBIX
0a3 TaHHBIX U HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

Ne i/ \ HanMeHoBaHMe JOKYMEHTA C YKa3aHHEM PEKBU3UTOB



