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I_Ie.]'ll/l OCBOCHUSA NTUCHUIIIMHBI

Lenbio mpenogaBanust yaeOHON qUCHUTIITUHBI «KBaHTOBas M aTOMHAas (PU3UKa» SBIISIETCS
03HAKOMJIEHUE CTYACHTOB C COBPEMEHHBIMU MPEICTABICHHUSIMHU O MUKPOMUPE, C MAKPOCKONMUECKUMHU
MPOSIBJICHUSIMH €r0 CBOMCTB U C METO/IaMU BBISIBJICHUS U M3YUYEHHS BOBHUKAIOLMX MPHU 3TOM
3akoHOMepHocTel. [Ipu npenogaBannu yueOHOM AucUIINHBI «KBaHTOBas 1 aTOMHAs! (PU3HUKaY
CTaBATCS CIEAYIOIME 3aa4l: - O3HAKOMUTh CTYJEHTOB C MaTEMaTUYECKUM amlapaToM COBPEMEHHOMN
TEOpETUYECKOil PU3UKH; - OOYIUTh CTYIEHTOB OCHOBAM HEPEISITUBUCTCKONW KBAHTOBOW MEXaHUKHU; -
JIaTh MPUMEPHI MPUMEHEHHUS TOJIYYEHHBIX 3HAHUU K ONMMCAHUIO MOBEACHU S HEKOTOPHIX BaXKHEUIIIMX
MOJEIBHBIX (PM3UYECKUX CHCTEM, TAKUX, KAK KBAHTOBOMEXaHUYECKAM TAPMOHUYECKUI OCITUIUISATOP,
YacTuI1la, HaXOAS@sACs B MOTEHIMATIBHOM siMe, CBOOOTHAS YAaCTHIIA, KITACCUUYECKUN U KBAHTOBBIN
UJICaIbHBIN U peabHBIN ra3bl, JJIEKTPOHHBIX T'a3 B METAJUIE — U IPYTUX; - 1aTh CTYIEHTAM OIBIT
MOJTYYEHUS COJIEPKATEIBHBIX BHIBOJIOB U3 MATEMATUUECKUX PE3YIHTATOB, MOTYYCHHBIX MPU PEIICHUN
KOHKPETHBIX (PU3UUECKUX 3aJa4; - Pa3BUTh Y CTYJICHTOB aHAJTUTUUYECKOE MBIIITIEHUE U O0IIyI0 (DH3UKO-

MaTeMaTUUYECKYIO KYIbTYpY.

Pe3yabTaThl 00yuyeHUs BHINYCKHUKA

Kon PesyabTar 00y4ye Hust (KoMneTeHumsi) BbinyckHnka OOI1

Crnoco0eH 1Cn0/1b530BaTh 0230 Bble 3HAHMS €CTeCTBEHHOHAYYHbIX TUCUMILIUH B
OIIK-1 npodecCHOHANBHOIM IeSITEJILHOCTH, IPUMEHSITH METOIbI MATEeMATUYECKOI 0 AHAJIM3a U

MOJACJ/JUPOBAHUSA, TECOPETUICCKOI'0 M IKCIICPUMEHTAJIBHOI'0 UCCJICIOBAHUA

I/II[ 1 HpPMCHﬂCT COOTBCTCTBYIOHII/HZ (bl/BI/H(O-MaTeMaTI/ILICCKI/]ﬁ alrnapar, METOAbl aHaJIh3a U

OIK-1 MOJCIIMPOBAHMA, TCOPCTUICCKOI'O Y SKCIICPUM CHTAJIbHOI'O MCCJICAOBAHUA TPU PCIICHUN

npodeccroHABHBIX 3aja4 B 001acTu 00mie Qruku

I[Lnanupyemble pe3yabTaThbl H3y4e HUS AUCHUILINHBI
3HAHUS:

*3HaeT OCHOBHBIE 3aKOHOMEPHOCTH (PU3HKO-MaTEMAaTUUECKOIO arnapaTaB 00acTu oOuieit

(03637007
YMeHHUS:

*VYmeeT NPpUMCHATH MCTO/IbI aHAJIM3a 1 MOACITIUPOBAHU S, TCOPETUUCCKOTO U SKCIICPUMCHTAJIBHOI'O

HCCIIEZIOBAHUS TP pEIieHUH TPOQECCHOHATBHBIX 3a/1a4 B 00JIaCTH 00IeH (Pu3HKI



HAaBBbIKH:

-BnazleeT HaBbIKaMU WHTCPIIPETALIUN PE3YIBTATOB I/ICCJ'IC,I[OBaHI/Iﬁ I pEHICHU L

npodeccroHaIbHBIX 337a4 B 007acT 001Iel (u3uKu



Buabl yueO6Hoii paboThI

Buasbl yue 6Hol padoThI

Tpynoe MKOCTB IO ceMecTpam

Ounas ¢popma

JleKImoHHbIE 3aHATHS 32
[IpakTudeckue 3aHsATHsA 32
CamocrosTenpHas paboTa 62
Yacel HA KOHTPOITb 54
180, au
O01mas Tpy10e MKOCTh 0CBOEHHUsI TH CLIUNJIN HbI
5, 3eT

@opMBbI TEKYILIET0 KOHTPOJISI M TPOMEKYTOYHOM aTTeCTALUH

® opMBbI TEKyIE T0 KOHTPOJISA U MIPOMEKYT OYHOM

aTTeCTAalluMH

Koanye cTBO MO CeMECT pam

Ounas gopma

HpOMe AKyTOUYHasA aTTeCTALlMA

DK3aMEeHEL, IIT.




Conepﬂca}me pa3aejoB U pe3yJbTaThbl H3YICHUA JTUCHUIIMHbI

Pazne s 1 CcOMILIHHBI Conep:xanue

Cretmdrka 3aKOHOB MUKpOMHUpa. Kpyr siBieHuii, OmvchIBaeMbIX

aTomHo# (msukoil. KopryckyssipHble CBOWCTBA SIEKTPOMATHUTHBIX
1. Be nenue. KopnyckyJisipabie
. BoyH. OTkpeITHE hoTo3ddekTa. [IpoTrBOpedne 3aKkoHOB hoTodhdeKTa
CBOICTBA /1€ KTPOMAr HUTHbIX .
3aKoHaM Kiaccriaeckor ¢pmsuku. Mmmynbe ¢poroHa. TomcoHOBCKOE

BOJIH. .
paccesiarie. PaccestHrie cBeTa ¢ KOpIyCKYJISIPHOH TOYKH 3peHHS.

Oddexr Komrrona.

BonHoBbIe cBolicTBa MuKpodacTuil. JJudpakiMoHHBIH ONBIT U
KBaHTOBOE IIOBEJAECHUE IEKTPOHOB. fIBJIEHHE KBAaHTOBOM
2. BoJHoBbBIE CBOMCTBA unarepdeperimy. OnbiTel J[3Buncona u Jlxepmepa. ['unoresa Jlyn ne
MHUKPOYACTHUII. bpoiing. Ypasuenus e bpoiina. YpaBraenus 1 enbmromnsua u
penuarepa ni1s BoH ae bpoitis. HeobxoarmmocTh BEposITHOCTHOM

MHTEPIPETalM KBAHTOBBIX SBJICHUM.

Knaccuaeckas Teopust M3My4eHUs Y€PHOTO Tela. JJUCKpeTHOCTh
ATOMHBIX COCTOSIHMI. ATOMHBIE CTIEKTPbL. DKCIIEPUM EHT AJIbHbIE
3aKOHOMEPHOCTH B JIMHEMYATBIX CIEKTpax. HecoBMecTMOCTh
3. IMCKpe THOCTH aTOMHBIX 3aKOHOM €pHOCTEN M3Iy4E€HNsI ¢ KIACCUIECKUMH IPEACTaBICHUSIMH.
COCTOSTHMH. Marnurssie coiictBa aromoB. OneiTsl LLTepHa u I'epnaxa. OTkpsiTHe
crivHa ekTpoHa. Mojess atoma ToMmcona. OnbiTel Pezepdopaa mo
paccestamio anbpa-yactui, [Imanerapras moaens aroma. [locTynaTer

bopa . Monems atoma bopa.

Judpaxims 35meKTpoHoB. KoprycKyIspHO-BOIHOBOW J1yasi3M.

MartemaTudyeckuii anmapaT KBaHTOBOM MeXaHUKH. JInHeHHbIe
4. KBaHTOBOMeEXaHHYeCKoe .

orepaTopsl U aercTBUs Haa HUMH. CoOCTBEHHbIE 3HAUCHUS U
ONMCAHUE ATOMHbBIX CHCTEM. .

. coOCTBEHHbIE (DYHKIMU JIMHEWHBIX onepaTopoB. CaMoCOoNpsKeHHbIE

MareMaTn4yecKkuii annapar .

(3pMuTOBBI) OnepaTopbl. CBOWCTBO OPTOrOHAJILHOCTH COOCTBEHHBIX
KBAHTOBOM MeXaHUKHU . .

GbyHKIMI 3pMUTOBBIX oniepaTopoB. Ciydail BepoxxaeHusi. Paznoxenue

10 OPTOrOHAJIbHBIM (I)YHKLU/IHM .




5. ® u3nueckue 0CHOBLI
KBAHTOBOH Me XaHuKH. O CHOBHBIE
NOHATHUSA U I0JI0KEH s

KBAaHTOBOH MeXaHHUKH.

OCHOBHbIE MOHATHS U TIOJIOKEHUST KBAHTOBOM MEXaHUKH.
JIMCKpeTHOCTh 3HaueHUi (pr3nuecknx BeanduH. COOTHOIICHUs
HeonpeneneHHocTel. IlocTynaTel KBaHTOBOM MEXaHHUKU.

BeposiTHOCTHBIH XapakTep 3aKOHOMepHOCTEN MUKpomupa. CocTosTHUA

1 HaOJr0jaeMble B KBAHTOBOM MexaHrKe. COCTOSTHUSL MUKPOCUCTEM U
BONHOBasl (yHKIMsA. KBaHTOBOMEXaHWYECKHI MPUHITAI
cyneprio3uii. KBaHTOBOMEXaHWYECKHe HAOJI01aeMbIe
(nMHAM MY eCKHe TIepeMeHHBIC) U CaMOCOTPSI)KEHHBIE OTIepaTOpbI.
Bo3MokHbIe 3HaUCHHS HAOMIOJJAEMBIX U X BEPOSITHOCTD, Cpe/IHEE
3HauYeHue HabmomaemMbix. KommyTraTophl onepaTopos. Y clioBus
COBMECTHOM IBMEPUMOCTH HaOJr01aeMbIx. [ [puHImm
HeonpeneseHHocTel [ eiizenoepra. [1omHbIii HaOop HAOJIIOgAEMBIX.
Martpuna mwiotHocTH. OTiepaTopbl KOOPAUHAT U UMITyJIbCa.

I"'aMWILTOHWAH JUIS YaCTHIGI U JUISI CUCTEMBI YaCTHIL

6. /luHaMuye CKUe ypaBHeHUSI H

3aKOHBbI COXPaHCHUs.

JInHamMuueckue ypaBHEHHS M 3aKOHBI COXPAaHEHUS.

Crammonaproe ypaBrenue lpenunrepa. [Ipuaipn npuauHHOCTH B
KBaHTOBOU MexaHuke. CTalMoHapHBIE COCTOSTHUSA, MX CBOICTBA.
Ypasrenue Ulpenunrepa. Mi3MmeHeHHEe BO BpEMEHH CPEAHNUX 3HAYEHUMN
HaOmonaemsbIx. Teopembl DpeHdpecta. CBsA3b KBAHTOBON MEXAHHKH C

KJIACCHYECKOM MEXaHUKOM. BEKTOp ITIOTHOCTH MOTOKA BEPOSTHOCTEM.

7. OaHOMepHbIe 321241
KBaHTOBOI Me XaHUKH.
(JaeMeHTapHbIe PUMeHeHH st
KBaHTOBOI MeXaHHKHU HA pUMepe
O/THOMEPHOI'0 JBHKe HUsI

YacTHIbI)

OpnHOMepHBIE 33141 KBAHTOBOM MeXaHUKu. (DJieMeHTapHbIe
NPUMEHEHHNST KBaHTOBOW MEXaHUKU HA TIPIMEPE OTHOMEPHOTO
JIBIDKCHUST YaCTHIIHI)

OpnnomepHoe nBrKeHue. OO0IIMe CBOMCTBA OAHOMEPHOTO JBIDKEHUS
MUKPOJaCTHILI. J[BIkeHre CBOOOTHON YaCTHIIBI, BOIHEI ji¢ bpoiis.
3agava o0 yacTuIE B OTEHIMAIbHON siMe. [loTeHmansHbIi nopor u
noTeHIManbHeId Oapbep. TyHHenbHbIN 3(pdexT. JInHeHbINH
TapMOHMYECKHI OCIIULIATOpP. Y POBHU SHEPIHH U BOJHOBBIC (DYHKIMN

JIMHESIHOT O TapMOHUYECKOI'0 OCHWIIATOpPA.

8. /IBuske HUE B IEHTPAILHO-
cMMMe TPUYHOM oJie. (MomMeHT
KOJIMYe CTBA IBUKEHU .
/Bu:xkeHUe B chepuyecKH-
CHMMMe TPUYHOM I10J1e).

I pu6.au:xe HHbIE METO/bI

peliie HUSI YPaBHe HUSI

Il pe puHrepa.

MomeHT KonnuecTBa JBWKeHUs. [|BIbkeHre B cepraecKu-
cUMMeTpHuaHOM Morie. OO1IHe CBOIMCTBA IBIDKEHHS B IICHTPaIbHO-
CUMMETPHUHOM TI0JIe, 3aKOHbI coXpaHeHus. OnepaTopbl OpOUTAIBHOTO
MoMeHTa uMITysbca. CoOCTBEeHHbIE 3HAUEHMS U COOCTBEHHBIE (DYHKIMH
ornepaTopa opouragbHOro MomeHra. CBoHcTBa MOMEHTa UMITYJIbCa B
KBaHTOBOH MexaHuke. PaguansHoe ypaBuenue Illpenunrepa.
Bomoposonono0HbIil aToM, €ro SHEPreTHIeCKUiA CIICKT.
CralmoHapHble COCTOSIHMS aTOMa BOJIOPO/A U UX KJIAacCHU(pUKALWs C
TIOMOIIBIO KBAaHTOBBIX YKceJl. BOJTHOBBIE (DyHKIMM 3MIEKTpOHA B aTOME
Boziopoza. IIpubmokeHHple METOABI PELIeHNs ypaBHEHUSA

[Ipenunrepa.




9. Cnun e krpona (I punmun

TOXKI€ CTBCHHOCTH ‘laCTI/III)

[Mpymiwm ToxxaectBenHocT yactul, OneiT L TepHa u ['epnaxa.
BonHoBast GpyHKIMS 3neKTpoHa ¢ ydeToM crimHa. OpOuTanbHbIH,
CIIMHOBBIN U TMOJHBIN MOMEHT JeKTpoHa. CHUCTEMBI TOXECTBEHHbBIX
yacTull, [Ipunimn ToxnecTBeHHOCTH yacTHl, CUMMETpPHYHbIE U

aHTHCUMMETPHYHbIE BOJTHOBBIE (pyHKIMHM. B030HBI M hepMHOHBI,

npuHipn Ilaym aiist epMHOHOB.

10. MHOTr03/1e KTPOHHbIE ATOMBI H

MOJIE KYJIbI

MHOT03J1eKTPOHHbIE aTOMBI M MOJIEKYJIbl. ATOM TeJHsl.
[TpubmkeHHbIE METOIBI KBAHTOBOM MexaHHkW. CTalMoHapHast TeOpHs
BO3MYIICHUN. MyJIIbTHUITIETHOCTE cOCTOsTHHM. OOMEHHAS SHEPrUsl.
Oprorenuii u naparesmil. [ToHATHE 0 METO/IE CAMOCOIIaCOBAHHOTO
norst. Kimaccudukaims cocTOsSHMI 37€KTPOHOB B aTOME.
[Meprogmieckas cuctema JIeMEHTOB. ATOM BO BHeIIIHEM Tioste (3¢ dekT

3eemMaHa 1 MarHATHBIN MOMEHT aTOMa).

11. Dneme HTBI TeOPH U M3JTyYe HUSA

DOneMeHTHI TEOpHH I3IydeHUs. ATOM B TOJIE JIEKTPOMArHUTHON
BOJIHBL. BeposSTHOCTH ONTHUYECKUX MEPEXOJI0B B aToMe. Bosmyiienus,
3aBHCSIIME OT BpeMEHH. M3ydeHre 1 NOMIOIIEHHE CBETa aTOMaMHM.
[IpaBuna orOopa A1 M3Ty4eHHs ¥ TOTJIOMICHUST CBETA aTOMOM.

CooTHoIeHUs HGOHpe)IGHeI—II—IOCTeﬁ JJI1 SQHCPIru 1 BpEM CHU.

EcTecTBeHHast IIMpHHA SHEPTeTHIECKUX YPOBHEM.
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