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He.]'ll/l OCBOCHHSA JUCIUIIINHBI

Lenbto mpenonaBanust yueOHoH nuctuuinabl « KBaHTOBast M aTOMHasi (PU3UKaA» ABISETCS
O3HAaKOMJICHHE CTYJEHTOB C COBPEMEHHBIMU IPEACTABICHUSIMHA O MUKPOMUPE, C MAKPOCKOIIMYECKUMU
MIPOSIBJICHUSIMU €I0 CBOKCTB U C METOAAMU BBISBIICHUS U U3Y4YCHUS BOZHUKAIOLIUX IIPU 3TOM
3akoHOMepHocTei. [Ipu npenogaBanuu ydeOHOU auctumiuHbl «KBaHToBas n aToMHas GU3MKa»
CTaBATCA CIEAYIOLIUE 3aa4M: - O3HAKOMUTH CTYACHTOB C MATEMATUYECKUM alIapaToM COBPEMEHHON
TEOpPEeTUYECKON (PU3UKU; - 00YUUTH CTYAEHTOB OCHOBAM HEPEISTUBUCTCKON KBAHTOBOW MEXaHHKH; -
JaTh IPUMEPHI IPUMEHEHUS ITOJIYYCHHBIX 3HAHUM K ONMCAHUIO ITOBEAEHUS HEKOTOPBIX BaXKHEUIIIUX
MOJICJIbHBIX (PM3UUECKUX CUCTEM, TAKHUX, KAK KBAHTOBOMEXAHUYECKUI TapMOHUYECKUH OCIIHILIATOP,
YacTulla, HaXOIAIIasACs B IOTCHIMAIBHOM siMe, CBOOOIHAS YaCTHIIA, KITACCUUYECKUN 1 KBAHTOBBIN
UJIeaIbHBIA U peaibHbIN ra3bl, JJIEKTPOHHBIX I'a3 B METAILIE — U APYIHUX; - AaTh CTYAECHTAM OIIbIT
MIOJIyYEHUS CONEPKATENBHBIX BEIBOJAOB U3 MATEMAaTUYECKUX PE3YJIBTATOB, IIOJIyYEHHBIX IIPU PELICHUU
KOHKPETHBIX (PM3UYECKUX 33]a4; - Pa3BUTh Y CTYACHTOB aHAIIMTHUECKOE MBIIUIEHUE U O0IIYI0 (PU3UKO-

MAaTEMaTUYECKYIO KYJIbTYpY.

Pe3yabTaThbl 00y4eHHUs] BHITYCKHMKA

Kon Pesynbrar 00yuenns (komnereHuus) Boinyckauka QOII

CnocodeH ucnoJib30BaTh 0a30Bble 3HAHUS €CTECTBEHHOHAYYHbIX AUCHHUILIUH B
OIIK-1 | npodeccnoHaNbHOM 1eATEJIbHOCTH, IPUMEHITH METOAbl MATEMATHYECKOr0 AHAJIN3A U

MOACJIUPOBAHUSA, TCOPECTUIECCKOT0 U IKCIIEPUMECHTAJIBHOT0 UCCIICTOBAHUSA

W1 [TpumeHseT COOTBETCTBYIONIHH (PU3NKO-MaTEMaTHIeCKUH arnapar, METO/Ibl aHaIu3a 1

OIK-1 MOACIUPOBAHUA, TECOPETUICCKOT'O U OKCIIEPUMEHTAJIBHOI'O UCCIICAOBAaHUS IIPHU PEUICHUN

npodeccHoHaNBHBIX 3a7a4 B 001acT 001Iel Gu3nKu

IInanupyemble pe3y/bTaThbl H3yYeHUS AUCHUILIMHBI
3HAHUS:

¢ 3HaeT OCHOBHEIE 3dKOHOMCPHOCTH (1)I/I3I/IKO—MaT€MaTI/I‘IeCKOFO alririapara B obnacTh 061_]_[6171

(117637041
yYMeHHsI:

* VMmeer MMPUMCHATb MCTO/IbI aHAJIW3a U MOACIIUPOBAHUA, TCOPECTUUCCKOIO U SKCIICPUMCHTAJIBHOI'O

WCCIIeIOBaHMS MPU pelIeHUH MpodeccruoHabHBIX 3aa4 B 00J1acTH 001ei Gu3uKu



HaBbIKMU:

* Brnaneer HaBbIKaMU MHTEPIPETALUU PE3YIBTATOB UCCIECIOBAHUN JUIs PELLIECHUS

npodeccuoHaNbHBIX 33724 B 001IacTu 001ei Gu3nku



Buabi yueOHol padoThI

TpynoeMKoCTb 1O ceMecTpamM

Bunsbi yueoHoil padoThI
Ounas popma

JIeKurOHHBIE 3aHATUS 32

ITpakTrueckue 3aHsITHUL 32

CamocrosTensHas paboTta 62

Yackl Ha KOHTPOJIb 54
180, au

Oo0mas Tpy10eMKOCTh OCBOEHUSI JUCIHUNITUHBI
5, 3er

®opMBI TEKyIEro KOHTPOJIS ¥ NPOMEKYTOYHOM aTTeCTANMHI

®opMBI TEKYIIEr0 KOHTPOJISA M TPOMEKYTOYHOM Kosmectso 1o cemectpam

aTrecTanuu Ounas dpopma

HpOMe)KyTO‘lHaH aTrecraumusa

DK3aMEHEI, IIIT. 1




Coz[epmalme pa3aeiioB M pe3yJbTaTbl U3YUYCHUA TUCHUIIJINHDI

Pa3aes nucUmInHbI

Conep:xanue

1. Beegenne. Kopnyckyisipabie
CBOIICTBA 3JIeKTPOMATrHUTHBIX

BOJIH.

Crnenuduka 3aKkoHOB MUKpomupa. Kpyr siBjeHuil, onucsiBaeMbIX
aToMHO# (usukoil. KopnyckynsipHbie CBOHCTBA 3JIEKTPOMArHUTHBIX
BoytH. OTKpEITHE PoTodddekTa. [IpoTuBOpeune 3akoHOB PoTodddhekTa
3aKoHaM Kiaccuueckor ¢pusuku. Ummynsc potona. TomcoHOBCKOE
paccestHue. PaccesHue cBeTa ¢ KOpIyCKYJISPHON TOUKH 3pEHMUSL.

Oddextr Kommrona.

2. BoIHOBEIE CBOIICTBA

MHUKPOYaCTHUII.

BonHoBEIE cBOMiCTBa MUKpOYACTHIIL. JJUPpaKIIMOHHEII OTBIT U
KBaHTOBOE MTOBEICHUE JIIEKTPOHOB. SIBIICHIE KBAHTOBOU
uHTepdeperunu. OnbiTel J3suncona u Jxxepmepa. ['unoresa Jlyu ne
bpoiins. Ypasuenus ne bpois. YpasHenus 'enbMroisna u

Il penuarepa ams BoiH 1 bpoiins. Heo0xomnuMoCTs BEpOATHOCTHOM

HUHTCPIPCTALIMH KBAHTOBBIX SIBIICHUH.

3. IMCKpeTHOCTh ATOMHBIX

COCTOSIHHUH.

Knaccuueckas Teopust U3Iy4eHUs YEpHOTO Tena. JJucKpeTHOCTh
ATOMHBIX COCTOSHUN. ATOMHBIE CTIEKTPBl. DKCIIEPUMEHTAJIbHBIE
3aKOHOMEPHOCTH B JINHEHYATHIX crieKTpax. HecoBMeCcTHMOCTD
3aKOHOMEPHOCTEH U3JIyUECHHUSI C KIIACCUYECKUMH MPEACTABICHUSAMH.
MarnutHsle cBoiicTBa aToMoB. OnbeIThI LlITepHa u I'epnaxa. OTKpbITHE
cnuHa s5ekTpona. Mozens aroma Tomcona. Omnbitel Pe3epdopaa mo
paccesHuto anbda-dactui. [Imanerapaas moxens aroma. [loctynaTsr

bopa . Mogeins aroma bopa.

4. KBaHTOBOMEXaHHYECKOE
ONMCAHHUE ATOMHBIX CHCTEM.
MaremaTu4yecknii annapat

KBAHTOBOI MeXaHHKH

Judpakuus >mekTpoHOB. KOpmycKyIapHO-BOIHOBOW AyaH3M.
MareMaTuyeckuii anmnapar KBaHTOBOM MexaHuKH. JInHeliHbIe
oriepaTopsl u aeiicTBug Hag HUMU. COOCTBEHHBIE 3HAYCHUS U
COOCTBEHHBIE (PYHKIIUH JIMHEHHBIX oniepaTopoB. CaMoconpsHKEeHHBIE
(3pMuTOBBI) onepaTopbl. CBOWCTBO OPTOTOHAILHOCTH COOCTBEHHBIX
(hyHKIHIA SpMUTOBBIX ortepaTopoB. Cirydail BRIpokaeHus. Pazmoskenne

0 OPTOrOHAaJIbHBIM (byHKLII/IFIM.




5. dusnueckne 0CHOBLI
KBAHTOBOI MexXaHUKHU. OCHOBHBIE
MOHATHUSA U MOJIOKEeHUSA

KBAHTOBOH MeXaHHKH.

OCHOBHbIE NOHATHA U TOJO0XKEHHUS KBAHTOBOW MEXaHUKH.
JuckpetHoCTh 3HaYeHUH Pr3nyeckux BendrH. COOTHOIICHUS
HeonpezaenaeHHocTel. IlocTynaTsl KBaHTOBON MEXaHUKHU.
BeposiTHOCTHBII XapakTep 3akoHOMepHOcTel MUKpomupa. CocTOsIHUA
1 HaOIro1aeMble B KBaHTOBON MexaHuKe. COCTOSIHHS MUKPOCHUCTEM U
BOJIHOBas QpyHKIM. KBaHTOBOMEXaHMUECKUHA TPUHLINI
cyneprno3unni. KBantoBoMexaHuueckue HabIronaeMble
(mIMHaAMUYecKHe IepeMeHHbIE) U CaMOCOTIPSKEHHBIE OTIepaTOPHI.
Bo3moxHbIe 3HaUeHUs HAOII0AaeMBbIX U UX BEPOSITHOCTD, CpelHEE
3Ha4YeHue HabmromaeMbIX. KoMMyTaTOpEI omepatopoB. YcinoBus
COBMECTHOW M3MEPUMOCTH HabmomaeMbIx. [IpuHIimn
Heorpenenennocrel [ elizen0epra. [lomHpiii Habop HAOTIOJAEMBIX.
Martpuna minotHocTd. OniepaTopsl KOOPAWHAT U UMITYJIbCA.

T'aMuiIbTOHMAH [JIST YaCTULBI U TSI CHCTEMBI YaCTHII.

6. lnnaMu4ecKkre ypaBHEHHS H

3aKOHBbI COXpaHCHMUS.

JunamMudeckue ypaBHCHUS U 3aKOHBI COXPAHCHHSI.

Crammonaproe ypasaenue penunrepa. [lpuHiun npuanHHOCTH B
KBaHTOBOM MexaHuke. CTalluOHApHbBIE COCTOSIHUS, UX CBOMCTBA.
VYpasuenue llpenunrepa. U3MeHeHre BO BpEMEHU CPEHUX 3HAUCHUI
HaOmogaeMeIx. Teopembl DpeHdecta. CBSI3b KBAHTOBOH MEXaHHKH C

KJIaCCUYECKONM MEXaHUKOM. BEKTOp IIIOTHOCTH OTOKA BEPOSTHOCTEM.

7. OnHOMepHbIe 3a1a4K
KBAHTOBOIl MEXaHUKH.
(DJieMeHTapHbIE MPUMEHEHUS
KBAHTOBOI MEXaHUKHU HA MpUMepe
OTHOMEPHOT0 IBUKEHUS

YaCTHUIIbI)

OpnHOMepHBIE 33124 KBAaHTOBOW MEXaHUKHU. (DJIeMEHTapHbIE
MIPUMEHEHUS KBAHTOBOM MEXaHUKHU Ha IPUMEPE OHOMEPHOTO
JBHKCHHS YaCTHUIIBI)

OpnnomepHoe ApkeHue. O0Iue CBOWCTBA OHOMEPHOTO ABHKCHHUS
MUKPOYACTHUIIbL. J[BroKEHUE CBOOOHON YaCTHIIBI, BOJHEI Jie bpotis.
3amava o0 yacThIle B TOTEHIMAIBHOM siMe. [loTeHIInanbHbIM mopor u
MOTEHIIMANBHBIN Oaphep. TyHHenbHbIH 3 dekT. JInHeRHbINH
FapMOHHYECKUI OCHMIUISITOP. YPOBHHU SHEPTUU U BOTHOBBIC (D)YHKIIUH

JIMHEHHOTO TapMOHUYCCKOI'0 OCIHUILIIATOpPA.

8. /IBH:KeHUEe B IEHTPAJIbHO-
CUMMeTpPUYHOM noJe. (MomeHT
KOJIMY€eCTBA IBUKEHUSI.
JABu:xeHue B chepudyecku-
CUMMETPHUYHOM 10JIe).
[MpubnxeHHbIe METOAbI
pelieHust ypaBHeHUsA

Ipeaunrepa.

MoMeHT KOJTMYecTBa ABMKEeHHUs. [IBikeHre B cpepryuecKu-
cUMMeTpu4HOM nose. O0Imue cBoicTBa IBM)KEHUS B LIEHTPAIbHO-
CUMMETPUYHOM II0JI€, 3aKOHBI COXpaHeHus. OnepaTopbl OpOUTAIEHOTO
MoMeHTa uMITyJibca. CoOOCTBEHHbBIE 3HAYCHUS U COOCTBEHHBIE (DYHKIIUU
orieparopa opouTaTbHOr0 MoMeHTa. CBOHCTBA MOMEHTA UMITYJIhCa B
KBaHTOBOM MexaHuke. PagnansHoe ypaBHenue lllpenunrepa.
BonoponononoOHbIif aToM, €ro SHEpPreTHYECKUI CIIEKTP.
CranuoHapHbIe COCTOSHUS aTOMa BOAOPO/Ia U UX KiIacCU(pUKaLUS ¢
MTOMOILBIO KBAaHTOBBIX 4Kcell. BonHOBBIE pyHKIIMU 3JIEKTPOHA B aTOME
Bostopoza. [IpubnrmKeHHbIe METOIBI PEIICHUS YPaBHEHUS

[Ipenunrepa.




9. CniuH 351ekTpoHa (IIpuHIUI

TOKIEeCTBEHHOCTH YaCTHII)

IIpunnun ToxxnectBennoctu yactull. OnsiT HlTepna u ['epnaxa.
BosHoBast GhyHKIMsI 3IEKTPOHA € y4eTOM criiHa. OpOUTaIbHbIH,
CIIMHOBBIN 1 TIOJTHBIA MOMEHT 2J1eKTpoHa. CHCTEMBI TOXKIECTBEHHBIX
yacTull. [IpuHIKIT TOXECTBEHHOCTH YacTull. CHMMETPUYHEIE U
AHTUCUMMETPHUYHEIE BOJHOBBIC (pyHKIHH. BO30HEI U1 epMHUOHBI,

npuHumi aynu s GpepMUOHOB.

10. MHOr03/1eKTPOHHbIE ATOMBbI M

MOJICKYJIbI

MHOT037eKTPOHHBIE aTOMBI 1 MOJIEKYJIBI. ATOM TEIHS.
[IpubnmkeHHBIE METOABI KBAHTOBOM MeXxaHUKH. CTallmOHApHAS TEOpHUs
BO3MYIIECHUH. MyJIbTHIIIETHOCTh COCTOSTHUN. OOMEHHAast YJHEPTHSL.
Optorenwmii u naparenuii. [loHATHE 0 METOIE CAaMOCOTIIACOBAaHHOTO
noiist. Kimacenmkanus cocTOSIHAN 3IIEKTPOHOB B aTOME.
[Mepuoanueckas cucreMa 3JIEMEHTOB. ATOM BO BHEIIHEM Toje (3¢ ekt

3eeMaHa ¥ MATHUTHBI MOMEHT aTOMa).

11. DyieMeHTBI TEOPUM U3TYyYCHHUS

ONeMeHThI TEOPUH U3ITY4EHUs. ATOM B IT0JIE JIEKTPOMArHUTHOM
BOJIHBL. BeposTHOCTH onTHYECKHUX NIEPEXOI0B B aTome. Bo3myiieHus,
3aBUCSIIUE OT BpeMeHH. V3myueHne 1 orIoIEeHUe CBETa aTOMaMH.
[IpaBuia or6opa 11t U3Ty4YEHHS U TIOTJIOMIEHUS CBETa aTOMOM.
CooTHOLIEHUST HEONPEAEICHHOCTEN 711 SHEPIrUU U BPEMEHH.

EcTecTBeHHas mmpHrHa SHEPreTUYECKUX YPOBHEH.
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