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1. Ob6sacTh NpyUMEHEHHUS
JlanHas JAMCUMIUIMHA OTHOCHTCA K JUCHHUIUIMHAM (enepanbHOro KOMIIOHEHTA,
IIPENOAAETCS B 7 CEMecCTpe.

2. llenu v 3a1a41 TUCIUILIAHBI

[ens kypca - chopmMupoBarh y CTyAE€HTa COBPEMEHHOE MpejcTaBiieHne O (OTOHHOU
CTPYKTYypE DJICKTPOMAarHUTHOTO TMOJsi, 00 SJEeMEHTapHBIX KBAHTOBBIX aKTaX
0IHO(DOTOHHOTO ¥ MHOTO(OTOHHOTO B3aWMOJECHCTBUS TMOJS C BEIIECTBOM U HX
KOHKPETHOM MPOSIBJICHUU MPU NMPEe0OpPa30BAHUM, YCUIICHUU U TE€HEPALlUd KOT€PEHTHOTO
ANIEKTPOMArHUTHOTO HM3JIyYEHHs B KBAHTOBBIX YCWIMTENIIX W TEHEPATOpax pajauo- U
ONTHUYECKOr0 JMAIla30HOB JUIMH BOJIH. bOJbIIOE BHUMaHHE B Kypce€ YJIEJICHO
COMYTCTBYIOIIEMY MAaT€MAaTHYECKOMY OIMMCAHWIO YKA3aHHBIX MPOIIECCOB, OCOOCHHO
KBAaHTOBbIM KMHETHYECKMM YPAaBHEHUSAM JUIi MaTpUUbl IUIOTHOCTM U HX
VCTIOJIb30BAHUIO JJISI PaCY€Ta OCHOBHBIX XaPAKTEPUCTUK KBAHTOBBIX T€HEPATOPOB.

3. TpeOoBaHMA K YPOBHIO OCBOCHHS COJEP KAHUS AUCITUILINHEI

B pesynbTaTe n3yueHus IUCHUIUIMHBI CTYJICHT JIOJKEH 3HATh:

® KBaHTOBYIO TEOPUIO AJICKTPOMArHUTHOTO MOJIS;

® KBAaHTOBYID TEOPUIO M3JIYYEHUS] W TOTJIOUICHMS DJCKTPOMArHUTHBIX BOJH
BCIIIECTBOM;

OCHOBHBIC DJIEMEHTAPHBIE KBAHTOBBIE MTPOIIECCHI C y4acTHEM (DOTOHOB;

KBaHTOBYIO TEOPHIO peJIaKCalllH;

OCHOBHBIE MEXaHWU3MbI YIIUPEHUS CIIEKTPATbHBIX JIMHUM;

KBAHTOBBIE KWUHETUUECKHUE YPABHEHUS JIJI1 MATPHULIbI INIOTHOCTH;

pa3JIMuHbIE METO/IbI CO3J]aHUsI UHBEPCHON HACEJIEHHOCTHU B CPE/IE;

dbu3udyeckre NOPUHIUIBI  (QYHKIIMOHUPOBAHUS M OCHOBHBIE XapaKTEPUCTHUKHU
KBAaHTOBBIX YCHJIMTEJICH U T€HEPATOPOB;

® OCHOBHBIC THIIbI HEJIMHEWHBIX U TTAPAMETPUUYECKHUX MPOLIECCOB MPU B3aUMOACHCTBUU
TIOJI CO CPEJION.

CTylIeHT TakXe JOJDKEH YMETh:

® HAaXOJUTh AaHAJIUTHUYECKHWE pEIIeHUs] 3aJad KBAaHTOBOW TEOPUU CBOOOHOTO
3JIEKTPOMArHUTHOTO MOJs1 (BOJHOBbIE (DYHKIIMHU, OMEPATOPHBIE PEIICHUS ypaBHEHUM
['eitzenOepra, BEpOATHOCTHBIC PACHPEACIICHUS, CPEIHUE 3HAUYCHHUS U JUCIEPCUU IS
Pa3JIMYHBIX BEJTUYUH T10J151);

® [POBOAUTHL pacUYeThl MW JieJlaTh YHUCJICHHBIE OIEHKH BEJIWYHMH BEPOATHOCTEH
MEePEX0JIOB ISl OJHO(MOTOHHBIX M JIBYX(OTOHHBIX IMPOIECCOB U UX 3aBHCHUMOCTEH OT
MapaMeTPOB CIEKTPAJIbHBIX JIUHUH;

® JIeJaTh YUCJIEHHBIE OIIEHKH BPEMEH pelaKcaluu JAJisl pa3IndyHbIX Cpej;

e pemaTh KBAHTOBOE KUHETUYECKOE ypaBHEHHUE IS MATpUIBl  TUIOTHOCTHU
JIBYXYPOBHEBBIX JJIEKTPO- U MATrHUTOJUIIONBHBIX CHUCTEM, B3aUMOJICUCTBYIOLIUX C
KJIACCHYECKHUM PE30HAHCHBIM T0JIEM;

® HAXOJWTh AHAIMTHUYECKOE pEIIeHWE U JejaTh YHUCJICHHBIC OIIEHKHM WHBEPCUHU
HaceJleHHOCTeW u Koddduimenta ycuiaeHus (MOIVIOMIEHHUS) B ABYX-, TpeX- H
YETHIPEXYPOBHEBBIX CpeIax;

® JIeJaTh YUCJIOBBIE OLICHKU IOOPOTHOCTU PA3JIMUHBIX PE30HATOPOB;

® [POBOJUTH AHAJIUTUYECKHUE PacCyeThl M JeJaTh Ha WX OCHOBE YHCJIOBBIC OILICHKHU
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nmopora  caMOBO30YKJICHHs, MOITHOCTH KOJeOaHWi, dYacTOThl TEHEpaluu U
ONTHUMAJIBHON CBSI3U C HATrPY3KOH JJIT KBAHTOBBIX TEHEPATOPOB PAUO- M ONTHYCCKOTO
JTMATIa30HOB JJIMH BOJH.

4.00beM TUCHUTUIMHBI U BUABI V4eOHOM PA0OTHI

Bubl yueOHOM paboThI Bcero yacoB | CemecTpsl
Oo61masn TPYAOEMKOCTb 88 7
AUCHMILTHHBI

AyJIUTOpHBIE 3aHATHS 54 54
Jlexknn 54 54
ITpakTuueckue 3ausatus (113) - -
Cemunapsi (C) - -

Jlabopatopusbie pabotsl (JIP) - -
Jpyrue Bubl ay IUTOPHBIX 3aHATUI - -
CamocrosTenbpHas pabota 34 34
KypcoBoii npoekt (pabota) - -
PacuetHo-rpaduyeckas pabora - -

Pedepar - -
Hpyrue  BuAbl  CaMOCTOSITEIBHOM - -
paboTHI

Bun wroroBoro KoHTposid (3aueT, | 3K3aMeH DK3aMEH
AK3aMEH)

5. ConeprkaHue JIUCIUILIINHEBI
5.1. Pa3zmenpl AUCHUINIMHEI M BUIBI 3aHATUH

Neri/mt Paznen nucuuniavHbl Jlekiuu | 113 (unm C) JIP
1. | BBenenue. *
2. KBanToBas Teopusi CBOOOIHOTO *
AJIEKTPOMArHUTHOTO MOJISI.
3. | KBanToBas Teopusi B3auMOJICHCTBUS *
AJICKTPOMArHUTHOTO TOJISl C BEIIECTBOM.
4. | MexaHuU3MBbl YIIUPESHUS CIIEKTPATIbHBIX *
JIuHuM. Penakcanms.
5. KBanTOBas KMHETHKA.

6. | B3aumopeicTBue N1ByXypOBHEBOU
Cpelbl C pe30HAHCHBIM
ANIEKTPOMArHUTHBIM MOJIEM.

7. MeToabl co3qaHUsI HHBEPCHOW Pa3HOCTH *
HaceJIEeHHOCTEH.
8. KBaHTOBBIE yCHIINTEIN U TEHEPATOPHI. *

5.2. CoaepxaHue pa3eaoB TUCUUTLINHBI

I. BBEJAEHUE.




[Ipenmer xBanTOBOW pamuodusuku. Mcropus mpobnem. KBanroBas pagmodusmka u
pannodnekTpoHrka. Ponb kBaHTOBOHM paguo@u3uku B pa3pabOTKe HOBEUIICH TEXHUKH.

I1. KBAHTOBAA TEOPUA CBOBOHOTI'O SJIEKTPOMAT'HUTHOI'O I10OJIA.
[TocranoBka 3amaun. Mnes kBaHTOBaHus. Pa3iiokeHUE 3JIEKTPOMArHUTHOrO MOJIS IO
CBOOOJHBIM THUINAM KoyieOaHui. KaHoHWYECKM CONpsDKEHHBIE TMEPEMEHHbBIC s
aJeKTpoMarHuTHoro moss. KBaHTOBaHWME CBOOOJHOIO 3JIEKTPOMArHUTHOIO TIOJIS.
Omnepatopel  (U3MYECKUX  BEIMYMH (BEKTOp  MOTEHIMaa, HaNps>KEHHOCTEH
ANEKTPUYECKOT0 M MAarHUTHOTO TMOJS M DHEPruu) HJsl AJIEKTPOMATrHUTHBIX IOJIEH.
DHepPreTUUecKuil CreKTp U CTAIllMOHAPHBIE COCTOSIHUSL CBOOOTHOTO 3JIEKTPOMATHUTHOTO
nonsga. OOmme creACTBUS  KBAaHTOBAHHWS — dJEKTpoMarHuTHoro mois. OOmas
XapaKTEPUCTHKA M CBOMCTBA 3JIEKTPOMArHUTHOTO MOJISI B CTAallMOHAPHOM COCTOSIHHM.
[ToHsiTHE AIEKTPOMArHUTHOTO Bakyyma. Ero xapakrepusie cBoricTBa. [lonsrue ¢oToHa.
CpotictBa ¢oTtoHa. OrmepaTopbl JIEKTPOMATHUTHBIX TMOJEH IS TUIOCKMX BOJIH.
Omnepatopsl pOKICHUS U YHUUTOXKEHUS 11T POTOHOB.

III. KBAHTOBAS TEOPUS B3AMMOJIEMCTBHUSI SJIEKTPOMATHUTHOI'O
[10JI4 C BEIHECTBOM.

Omnepatop 'aMHIIBTOHA CHCTEMBI 3apsHKCHHBIX YaCTHUIl U AJEKTPOMATHUTHOTO TIOJIS.
OnepaTop »SHEpPruv B3aUMOJEHUCTBHUS DJICKTPOMArHUTHOTO TIOJS C  BEHIECTBOM.
KBanToBast teopus muznydenus. OqHoPOTOHHBIE U IBY(HOTOHHBIE MEPEXO/Ibl B MEPBOM
NOPSIAKE TEOPUM BO3MYIIEHUH. MaTpuyHble 53JIEMEHTBI  OINEpatopa JIHEPTHUH
B3aMMOJICUCTBHS TOJII C BEIIECTBOM JUIsl MPOLECCOB OJHO(MOTOHHOIO M3IYUYEHUS U
noryionieHusa. [IIOTHOCTh pagualMOHHBIX OCHWUIATOPOB (3JE€KTPOMArHUTHBIX MOJ) B
CBOOOJTHOM TIPOCTPAHCTBE M pe3oHarope. HMuHmynupoBaHHOoe wu3inydeHHEe (HOTOHA.
BeposaTHOCTh MHAYLIMPOBAHHOTO M3IyuyeHUs. CBOKWCTBA MHIAYIIUPOBAHHOIO U3IyUYCHHUS.
CnontaHHoe wu3nydyeHue. BeposTHOCTh cnoHTaHHOrO  u3nydeHus. (CBOMCTBa
cnoHTaHHoro m3nydeHus. OnHO()OTOHHOE TOTIIONMEeHHE. BeposTHOCTh 0 JHOPOTOHHOTO
noryionieHus. COOTHOILIEHUE MEXAY BEPOSITHOCTSIMUA UHIYLIUPOBAHHOTO U CIIOHTAHHOTO
MPOLIECCOB. BiMsiHWE BBIPOKIACHUSA COCTOSSHUM KBAHTOBOW CHUCTEMbI Ha BEIMYUHY
BEPOSITHOCTEH M3JIYyYEHHUs] U TMOIJIONEeHUs. BeposSTHOCTH M3IydYeHUs W TOTJIONICHUS B
3JEKTpoAuNIONbHOM npubmkenun. [lpaBuna orGopa s JIEKTPOAMUIOIBHOTO
u3nydeHus (noromieHus). CBs3b MPOCTPAHCTBEHHOM YETHOCTH BOJIHOBOM (PYHKIIMU
KBaHTOBOW CHCTEMbI C MPABUJIOM OTOOpA JJIsi AUIMOIBHOTO M3IIy4eHHs (MOTJIOIICHHUS).
MarnuToIMIoNIbHOE U 3JIEKTPOAUIIONbHOE U3NyueHue (moromieHue). OneHka BeInuruH
U1l BEPOATHOCTEM HJTUX MPOLECCOB. BepoATHOCTh CHOHTAHHOIO M3JIyYEHMUS.
CooTHOIIEHUE HEOMPEAECICHHOCTEN AHEPrusi-BpeMsi U €CTECTBEHHAsl IIMPUHA JIMHUU
usnydenusi. JJoOpoTHOCTh criekTpanbHON TuHUK. CIIOHTAHHOE M3TyYeHUE B ONTHUKE U
panuoaunanazone. OueHku BenuyuH. CBsi3b BEPOATHOCTH WU3JIy4YEHUS (TIOTJIOIICHUS)
KBAaHTOBOM CHUCTEMbl C HWHTEHCHUBHOCTBHIO, CHEKTPaJbHOW MHTEHCUBHOCTBHIO W
CIIEKTPAJIIbHOM  SIPKOCTBIO HUCTOYHUKA. BiusHWEe [MHUPUHBI JUHUU HU3IIy4YEHUS
(morsoiieHusl) Ha BEJIMYHUHY BEPOSITHOCTH HM3JIyYEHHUs KBAHTOBOUM cucteMbl. CedeHus
(GOTOMOTIOMIEHUS U U3JIyYeHUs KBAHTOBOM CHCTEMbl. MHOTrO(OTOHHBIE MPOIIECCHI.
[TapameTpuueckue W HemapaMmeTpuueckue MHOro(OTOHHBIE Mpolecchl. BeposaTHOCTH
nByx@poTtoHHOTO mnpouecca. Tumnbsl ABYX(POTOHHBIX mpoueccoB. TpexdoToHHbIE
IIPOLIECCHI.



IV. MEXAHW3MBbI YIIIUPEHU S CITEKTPAJIBHBIX JIMHUN. PEJTAKCAITASL.
Crnonrannoe m3nyuenue. [Ipubmmkenne Burnepa-Baiickonda. CrnekTpalbHbIi KOHTYD
JMHUU CHOHTAHHOTO w3iydeHus. JIoMOoBckuii caBur ypoBHe#. Pemakcarmus. Bpems
penakcaunu. [loHsATHE O TMHAMUYECKON M JUCCUIIATHBHOW IMOJCHCTEMAX Ha IMPUMEPE
CIIOHTAHHOI'O M3JIy4eHus aToma. Perakcanus TMHaMUYECKOM MOJICUCTEMBI KaK IPOLECC
B3aUMOJEHCTBUS C JMCCUIIATUBHOM IOACUCTEMOM. DJIEKTPOMArHUTHBIA BaKyyM Kak
JNUCCUIIATUBHAs TMOACUcTeMa. Pemakcanus W YIIMPEHHE CIHEKTPAIbHBIX JIMHUM.
OnHOpOIHOE yIIMPEHUE CIEKTPATIbHBIX JUHUN. DU3NYECKUE MEXaHU3MBI OJJHOPOIHOIO
YIIUPEHUSI CHEKTPAJIbHBIX JIMHUM B Ta3ax, JKUJIKOCTSIX WU TBEpAbIX Tenax. OLeHKH
BEJIMYMH OJTHOPOJHOTO YIIMPEHUS CIEKTPAJIbHBIX JTUHUMN Uil pa3IMUHbIX (PU3NYECKUX
MEXaHu3MOB. HeomHoponHOe yHmIMpEeHHWE CHEKTPalbHBIX JUHUNW. Du3ndyeckue
MEXaHU3Mbl HEOJHOPOJIHOTO yimHupeHus. OLEHKH BEIUYMH HEOJHOPOIHOIO YIIUPEHUS
JIMHUM B Pa3JIMYHbIX CpeAax.

V. KBAHTOBAA KUHETUKA.

Marprna mrotHocTtd. CBOWCTBa MaTphlbl IUIOTHOCTH. YPaBHEHHE Uil MaTPHULIBI
wioTHocTH (ypaBHeHue Gon-Heitmana). Marpuna miotHocTu noacucteMmsl. KBantoBoe
KMHETHUYECKOE ypaBHEHUE (YypaBHEHHME [UJIi MATPHUIbl IJIOTHOCTH JUHAMUYECKON
MOJCUCTEMBI, B3aWMOJICUCTBYIOIIEH C JMCCUNATUBHOM MOACUCTEMON-TEPMOCTATOM).
Bpemena penakcauuu Uisi AMArOHAIBHBIX W HEAMATOHAIBHBIX JJIEMEHTOB MaTPHULBI
IUIOTHOCTU. Y CJIOBUSL IIPUMEHMMOCTH KBAHTOBOI'O KHUHETHYECKOTO YPaBHEHWS.
JIByxXypoBHEBas cucreMa. YpaBHeHus JUIsL JIBYXYPOBHEBOM cpenbl
B3aMMOJCHUCTBYIOIIEH C KJIIACCUYECKUM DJIEKTPOMArHUTHBIM moJieM. [IpononbHoe H
[OMEpPEeYHOe BpEMEHa  pejakcaluu W uX  (Qu3ndeckuil  cMmbicia.  BiusHue
¢azocOuBaOImUX coyJapeHuid Ha BpeMmeHa penakcauuu. OIEHKH MPOJIOJIBHOTO U
IIONIEPEYHOr0 BPEMEH pelaKCaluu JUIsl Pa3IndHbIX Cpel.

VI. B3AUMOJIEUCTBUE JIBYXYPOBHEBOM CPEJbl C PE30HAHCHLIM
DJIEKTPOMAT'HUTHBIM T1OJIEM.

[ToBenenue nBYXYpOBHEBOM CpeAbl IIPU €€ B3aUMOJCUCTBUU C PE30HAHCHBIM
3JIEKTPOMAarHuTHBIM nosieM. CTalmoOHapHbIE PELIEHUs YPOBHEN IBYXYPOBHEBOM CPEJIbI,
B3aMMOJICUCTBYIOIIEH C PE30HAHCHBIM MojeM. D(OPEKThl HACBHIILEHUS U MPOCBETICHUS
cpelbl B CHWJIBHOM DJJIEKTPOMAarHUTHOM ITojie. MOIIHOCTh, TOrjomaemMas Cpeiou u3
AJIEKTPOMArHUTHOIO 110J1s1. BEpOATHOCTh MHAYLIMPOBAHHOIO U3JIy4YE€HUs IIPU KBAHTOBOM
epexone  MexAay — JIBYMsS  YPOBHSAMM  IIOJ  JEUCTBHEM  KJIACCUYECKOIO
aNeKTpoMarHuTHoro noss. Hacelmaromas MomHOcTh.  OLIEHKH — HAChIIAOLIEH
MOIIHOCTU JJI PA3JIMYHBIX CPEJ, UCIOJIb3yEMbIX B KauecTBe pabOuuMx MaTepHhalioB B
KBAaHTOBOM »diekTpoHuke. [Ipumenenue »s¢ddexra HacblleHUs OIS yHpaBICHUS
napamMeTpaMM JIa3epHOTO M3iaydeHusa. Pe3oHaHcHoe cBeroBoe nasieHue. Cuia
PE30HAHCHOTO CBETOBOTO JaBieHMA. JlazepHOoe OXJaxaeHue aTroMOB M €ro
UCTIOJIb30BaHUE B HOBBIX MTOKOJICHUSX KBAHTOBBIX MMPHUOOPOB.

VII. METO/IbI CO3JIAHUSI THBEPCHOM PA3ZHOCTU HACEJIEHHOCTEM.

NuBepcus  naceneHHocteu. [loHsaTue  orpuuarenpHOM  Temmeparypsl.  Meron
ONTHYECKOW Hakayku. TpexypoBHeBble cuctembl. l[IpencraBinenue 3-X ypOBHEBOM
CHUCTEMBl DKBUBAJICHTHOW 2-X YpPOBHEBOW cucTeMOW. MHBepcuss HaceleHHOCTEW B
HEOJIMMOBOM Jasepe. OLEHKHM WHBEPCHOW DPA3HOCTH HACEJIEHHOCTEW Ui HEOAMMA.
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Co3naHne MHBEPCHOW Pa3HOCTH HACEJIEHHOCTEN B ra3ax C MOMOIIBIO TA30BOr0 pa3psiaa.
Bo30yxzaeHue aToMOB NpY CTOJKHOBEHHH C 3JIEKTPOHAMU. BepoATHOCTh BO30YKIEHUS
aTOMa HaJIeTalIIUM 3JIeKTpoHOM. Heynpyrue coynapenus atomoB. IlepeHoc 3Heprumn
IIPU HEYIIPYTOM COYJIApE€HHHM aTOMOB M MOJIEKYJ. | ennii-HeOHOBBIN Ja3ep. Bennunnel
WHBEPCHOM PAa3HOCTH HACEJIICHHOCTEW I Ta30BbIX JazepoB. Co31aHHE WHBEPCHOU
Pa3HOCTHM  HACEJIEHHOCTEH  METOJOM  COPTUPOBKM  aTOMOB  HEOJHOPOJAHBIMU
CTaTUYECKUMHU JJIEKTPUUYECKUMHU W MAarHUTHBIMM MoJsiMu. Bojopoanslii  Maszep.
AToMHO-11yueBast TpyOka. KBaHTOBbIE CTaHAAPTHI BPEMEHH U YaCTOTBHI.

VIII. KBAHTOBBIE YCUJIMTEJIN 1 TEHEPATOPELL.

VYpaBHeHue nepeHoca u3nyueHus B ycuinuaronieit cpeae. Koaddumuent u nokaszarens
ycuieHusa. OUEHKU BEJIWYUHBI MOKa3aTessl yCWIeHHs I pa3nuuHbix cper. [lomoca
KBaHTOBOTO yCWIMTeNs Tuma Oerymiedl BosHbl. Illymbl CrOHTaHHOTO W3Iy4YeHHS B
KBaHTOBbIX ycwiutensX. [IpenenbHass 4yBCTBUTEIBHOCTb KBAHTOBOTO YCHJIMTES.
[IpuMeHeHne KBAHTOBBIX YCUJIUTEIEH B HAyKEe M TEXHUKE. YPaBHEHHS KBAHTOBOIO
reHeparopa B MOJyKIacCHIecKoM npuommkennn. [lorstae o "xonomueix" u "ropsanx"
Momax. OMHOMOAOBOE TPHOIMKEHUE. YKOPOUYCHHBIC YPABHEHHSI JJISI OJHOMOJIOBOTO
KBAaHTOBOT'O reHeparopa. CTallMOHapHBIN PEXUM KOJeOaHUsi KBAHTOBOI'O reHeparopa U
€ro XapakTEePUCTUKHU. YCJIOBUE CaMOBO30YXIEHHS KBAHTOBOrO reHeparopa. Jddekt
3aTSTMBAHUSI 4acTOThl B KBAHTOBOM reHeparope. CoOCTBeHHass M HarpyXeHHas
no00OpoTHOCTH pe3oHaropa. JloOpOTHOCTh CBSI3M Ha HArpy3ky (usiydeHue). Bpems
KU3HU (POTOHA B pe3oHaTope. MOITHOCTh KBAHTOBOIO reHepaTopa. OntuMasibHas CBsI3b
pe3oHaTtopa ¢ Harpy3koil. MakcumanbHasi MOLIHOCTb KBAaHTOBOT'O TE€HEpATopa IpHU
ONTUMAJILHOM CBSI3U C Harpy3koi. OLieHKa MOITHOCTH ISl pa3JIMYHbIX TUIIOB Ma3epOB U
JazepoB.  MeToabl  TOBBIIMIEHUS ~ MOIIHOCTH  TE€Hepaluu  JiazepoB.  Meron
MOIYJIMPOBAHHON JOOPOTHOCTU. METOT CHHXPOHHU3AIMH MOJI B J1a3epax.

6. JIabopaTOpHBII MPAKTUKYM.

Neni/mt Ne pasena HanmMenoBanue nabopaTopHbIX padboT
JMCHUTUTUHBI
1. 7 OnTryecKkue KBaHTOBBIE TEHEPATOPHI.
S DJICKTPOHHBIN apaMarHUTHBINA PE30HAHC.
3. 2 ['enepanust BTOpor rapMOHUKH U3JTyYEHHS
HEOAMMOBOIO JIa3epa.

[TpenycmoTpensl B CielnpakTUKyME.

7. Y4yeOHO-MeToiuyeckoe obecneyeHne UCIUIINHbI
7.1. Pexomenayemas nureparypa:
a) OCHOBHasl JTUTEpaTypa:
1. SApuB A. Keanmoesas snekmponuxa.- M.: CoB.paauno,1980.
2. Crpaxosckuii I''H., Ycnenckuit A.B. Ochnosvl xeammosou snekmponuxku - M.:
Briciras mikoma, 1979.
3. 3Bento O. @usuka naszepos - M.: Mup,1979.
4. Kapnos H.B. Jlekyuu no keanmosoii snekmponuxe.- M.: Hayka,1983.
5. Kupmuko J.H. @usuueckue ocnoswvr keanmoeoti snekmponuxu. - M.: Hayka.
['n.pen.dus.-mar.iuteparypsi, 1986.




6.ITaatenn P., [Tytxod I'. Ocnoswt keanmosoti snexmponuxu. - M.: Mup,1972.

0) JOMOJHUTENbHAS JINTEpaATypa:
1. Xaxken I'. Jlazepnasa ceemoounamuxa - M.: Mup, 1988.
2. ®aitn B.M. Keanmosas paouogusuxa, T.1. Pomonsl u nenruHelinvle cpennl . - M.:
Cos.paauo, 1972.
3.Xanun A.N. Keanmosas paouogusuxa, T.2. [Junamuxa K8AHMOBbIX 2eHEPaAmopos. -
M.: Cos.paauo, 1975.

8. Bonpock! ijig KOHTPOJIs

1. KakoBa nuarpaMma HampaBiIE€HHOCTH W3JIYYEHHUS Yy aToMa IPHU 3JIEKTPOJIUIIOILHOM
nepexoje?

2. PaznuyaroTcs Jid 0 BETMYUHE CPETHUE JAUIOJIbHBIE MOMEHTHI aToMa Bojaopoza B 2P
u 1S cocrosinusax?

3. Kak u3Mensitorcsi aToMHble KBaHTOBble uucina S, L, J (mpubnuxenue LS-cBs3n)
MPU AJIEKTPOAUNOIBHOM U MAarHUTOAUIONBHOM Mepexoaax?

4. Tlepeuncnure ¢uznIECKUe SABJCHUS, B  KOTOPBIX  MpPOSABISET  ceOs
3JIEKTPOMArHUTHBINA BaKyyM.

5. MoOIHOCTh CIOHTAHHOTO M3JIy4YeHHs atoma: hwy, -A, He 3aBucuT oT h. Kakoi
aHaJIOT B KJIACCUKE MMEETCS Y CHOHTAHHOI'O U3JTyYeHUs?

6. IloueMy KBaHTOBBI T€HEpPATOp paauOAMANa30HA 3aIllyCKAeTCs  MPaKTHYECKU
OJIHOBPEMEHHO C MOJAaYei Ha HETO MUTAHUsA, XOTS BPEMs CIIOHTAHHOIO U3JIyYEHUS AJIS
paauoanana3oHa COCTaBISET HECKOJIBKO JIET?

7. BeposTHOCTH Iepexoa BO BTOPOM IIOPSJAKE TEOPUM BO3MYIICHUW. Y CIIOBUSA
NPUMEHUMOCTH 3TOTO BhIpakeHUs. Kakue usndeckue siBJICHUS MOTYT OBITh ONHMCAHbI
C TIOMOIIBI0 3TOH hOpMyITbI?

8. st mporecca MBYX(OTOHHOTO CIOHTAHHOTO H3JIY4YCHUS NalWTe XapaKTEPUCTHKY
BUPTYaJIbHBIX TEPEXOJIOB U BUPTYaIbHBIX COCTOAHMI. Kak 3aBUCUT OT 3HEpruu
BUPTYAJIBHOT'O COCTOSIHHSI BEPOATHOCTB 3TOTO Mporecca?

9. 3nyyeHue 4yacTOTbl W YacTUYHO MOIJIOUIAETCS MPU PACIPOCTPAaHEHUH B BEIIECTBE.
MOXXHO 71 MO 3aBUCHUMOCTH MOIJVIOUIEHUS OT MOIIHOCTH NaJAlOIIero H3JIyYeHUs
CKa3aTh, KaKOH THUII MPOLECCOB - OAHO(DOTOHHBIM WK IBYX(OTOHHBIN, JAeT BKIaa B
9TO MOTJIOoIIEeHUE?

10. Ilepeuncaute OTANYMS KOMOMHAIITMOHHOTO PACCESHUS OT PAJIEEBCKOTO PacCesiHUsl.
Yem oTiiMyaeTcss KOMOMHAIIMOHHOE PAcCEsSHUE OT BBIHYKJICHHOTO KOMOMHAIIMOHHOTO
paccesiHus?

11. I'a30KkMHETHYECKHE COYNAPEHHS] aTOMOB M UX BIIUSIHUE HA MAapaMeTpbl U3Iy4EHUs
ra3os.

12. IIpy Kakux yCJIOBHUSIX U B OTHOLIEHUH KAKUX BEJIMYMH KBAHTOBOE U KJIACCUYECKOE
OMUCAHUE IEKTPOMATHUTHOTO TIOJISI IaI0T OJIMHAKOBBINA pe3ybTatr?

13.00bsicHUTE pa3IMYHbIE MEXAHU3Mbl HEOJHOPOJHOTO YIIMPEHUS CIEKTPaIbHBIX
JIMHUW B PA3JIMYHBIX Cpeaax.

14.IToyeMy NPOUCXOAUT YIIMPEHHUE CIEKTPAIbHBIX JMHUN MOTJIOMIECHUS (MU3TyUeHUs)
BEILIECTBA B CUJIbHBIX TOJISIX?

15.IToueMy B ONTHYECKOM  JWana3oHe  JJIMH BOJIH [JIi M3MEPEHUS IIHPUHBI
CIIEKTPAIbHBIX JIMHUW MOHO HCMOJIb30BaTh SIBJICHUE (IYyOpECUEHIIMH, a B
paguoauana3oHe - TOJIBKO BBIHYJKJICHHOE HM3JyYEHUE WJIM TMOTJIOLIEHUE CPEelbl BO
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BHEIIIHEM T10JIE?

16.B 4yem 3aKkiroyarOTCsl OTIWYHAS KBAHTOBOIO  KHUHETUYECKOIO  YPaBHEHHS OT
ypaBHeHuil @on-Helimana u lllpenunrepa?

17. OObsicHUTE MEXaHU3MBI PEIAKCAIIMU B ra3ax.

18. ®du3nyeckuii CMbICI BPEMEHU PENAKCALUUU Ty, A8 HEAUArOHAJIbHBIX MATPUUYHBIX
DJIEMEHTOB Gy, !

19. ®usnyecknii CMbICI IPOJOIBLHOIO BpeMeHH penakcanuu T;. Kak oHO cooTHOCHTCA
C IONIEPEYHBIM BPEMEHEM pernakcauuu 1,7

20. OOBsICHUTE MEXAHU3MBbI PEJAKCALIMU SJIEKTPOHOB U JBIPOK B MOITYNPOBOJIHHUKAX.

21. Onummre npunuun pad6otsr KCY.

22. OnUIINTE TEOPETUUECKYO MOJIEIb KBAHTOBOI'O T'€HEPATOPa U YCUIIUTEIIA.

23. Maiite oOBsICHEHHE MEXaHW3Ma BO3HUKHOBEHHUS CTallMOHAPHOW TeHEpaluu B
KBaHTOBBIX T€HEPATOPAX.

24. JInsg TpexXypOBHEBOM CXEMbI HAMMIINTE OalaHCHBIE YPABHEHHUS ISl HACEIICHHOCTEH
U cPOpMyIUPYHTE YCIOBUS UX MPUMEHUMOCTH.

25. JlaWite o0OBsICHEHWE BO3MOXXHOTO BIUSHUSA MHOTO(MOTOHHBIX IPOIIECCOB Ha
JOCTHKEHHE OOJIBIIMX MOILIHOCTEH B Jiazepax”?

26. OOBsAcHUTE BO3MOXKHOCTh MPUMEHEHHSI 3(PPeKTa HACHIIICHNUS B JTa3€PHOU TEXHHKE
JUISI TIOBBIIEHUS] MOIIIHOCTH UMITYJIbCHBIX JIa3€POB.

27. O6bsicHUTe, KAKUMHU (DU3HUECKUMU MEXaHU3MaMU O0YCJIOBIIEHBI Pa3INYHBIC YICHBI
B YpaBHEHMSX [UIsl JIBYXypOBHEBOW Cpelbl, B3aUMOJIECHCTBYIOUIEH C KJIACCHYECKUM
AJIEKTPOMATHUTHBIM MOJIeM?

28. OObBsCHUTE BIMSHUE PACCTPOMKH YAaCTOThl PE30HATOpPAa OTHOCHUTEIHbHO YacCTOThI
KBAaHTOBOI'O  MEpEXOJa Ha MOIIHOCTh KBAaHTOBOro reHepaTopa. Hapucyiite
(KayecTBEHHBIN ) rpapuK 3aBUCUMOCTH MOIIHOCTH OT PACCTPOMKH STUX YaCTOT.

29. OObsicHUTE 3aBUCHUMOCTH YCJIOBHSI CaMOBO30YXJIEHHUS KBAHTOBOI'O I'€HEpaTropa OT
pa3IMyYHbIX TapaMeTpoB paboueil cpesibl U Pe30HATOPA.

30. Kakumu ¢Qusnyeckumu Qakropamu OOyCIOBIEHA BEJIWYMHA JOOPOTHOCTH
COOCTBEHHOT0 THIIA KOJIEOaHHUM pe3oHaTopa B KBAaHTOBOM I'€HEpaTOpe WU YyCUIUTENE?
31. Kakue mpoueccsl NPUBOIAT K YCTAHOBJICHHMIO CTAllMOHAPHOIO paCHpeneieHus
HACEJICHHOCTE Ha >SHEPreTUYECKUX YPOBHIX KBaHTOBOW cuctembl? [lpuBenure
KOHKPETHBIE IPUMEPHI.

32. Kak Oynmer W3MEHSTHCS dYacToTa TeHEepaluyd KBAaHTOBOIO TeHEparopa mpu
YBEIMYEHUH TOOPOTHOCTU pe3oHaTopa (10 OECKOHEYHOCTH)?

33. 3aBuCUT JIM OT MATPUYHOIO DJIIEMEHTAa JUIOJBHOIO MOMEHTA YCJIOBHUE
CaMOBO30Y’KJIeHUsI KBAaHTOBOT'O F€HEPATOPA, €CJIU U3BECTHO, YTO CHEKTPAIbHBIN KOHTYP
JIMHUY U3Ty4EHUs aToMa 0OYCIIOBIIEH TOJIBKO CIIOHTAHHBIM U3JTy4YeHueM?

34. ITouemy y atroma €CTh JuarpaMma HalpaBJI€HHOCTH U3JTyYEHUsI, XOTS OH "KpyTribiid"
(oOnagaeT EeHTPOM CUMMETPHH)?

35. Tlouemy SAMP u DOIIP HabmomarT MO TMOTJOIICHHWIO, a HE IO CIOHTAaHHOMY
U3ITyYEHHIO, KaK 3TO JIEJAETCs B ONTHKE?

36. Penakcanuonusie mporeccel. Yem onm oOycnoBiennl? Kakue (mepednciuTs)
(buU3UYECKHEe CUCTEMbl WMIPAIOT POJIb TEPMOCTATOB (JAMCCUMATUBHBIX TMOJICUCTEM) B
KBaHTOBBIX T€HEPATOPAX U YCUIIUTENSIX PAAHO- U ONITHYECKOr0 TUAINa30HOB JUIMH BOJIH?
37. DIeKTpPOIUIOIbHOE TMPUONMKEHUE B TEOPUU U3JIy4YeHUs  (MOTJIOLICHUS)
AJIEKTPOMATHUTHBIX BOJH. Y CJIOBUE €r0 MIPUMEHUMOCTH.

38. MOIHOCTh KBAHTOBOIO TEHEPATOPA M €€ 3aBUCMMOCTh OT HAaChIAKOLIEH
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MHTEHCUBHOCTH paboueil cpeapl. OOBSICHUTH MEXaHU3M 3TOM 3aBUCUMOCTH.

39. MouHOCTh KBAHTOBOT'O F€HEPaTOpa U €€ 3aBUCUMOCTh OT JOOPOTHOCTH pe30HaTOpa
(cBs13u ¢ Harpy3koil). KauecTBeHHBIH rpauk 3TOM 3aBUCUMOCTH.

40. TpexypoBHEBas cxemMa KBAaHTOBOI'O TE€HEpATOpa M YyCHIWTENsA. Ee OCHOBHBIE
HEJOCTATKH.

41. YerblpexypoBHEBasi CXema KBaHTOBOIO TIeHepaTopa MW ycuinurensd. Ee
IIPEUMYLIECTBA 110 CPABHEHUIO C TPEXYPOBHEBOM.

42. KBaHTOBOE KMHETHUYECKOE ypaBHEHHE. [l Kakux PU3NYECKUX CUCTEM HEOOXOAUMO
UCII0JI30BaTh KBAHTOBOE KMHETUYECKOE ypaBHEHUE?

43. IIpomosbHOE M IONEPEYHOE BpeMeHa penakcauuu. Kakuwe mpoueccsl OHH
XapakTepu3yoT?

44. D¢ dext HachImeHns. MeXaHU3M €ro BO3SHUKHOBEHHS.

45. D dexT npocBeTaeHUs Cpebl B CUIbHBIX MOJISIX. MeXaHU3M ero BO3HUKHOBEHUSI.
46. /Inanma3zoH nepecTpOMKN 4aCTOThI KBAHTOBOTO reHepaTopa. GU3NYecKrue MEXaHU3MBI
yIPaBJIEHUs YaCTOTOM KBAHTOBOI'O I'€HEpPAToOpa.

9. Kpurepuu o11eHOK

[TpeBocx0oaHO [IpeBocx01HOE 3HAHUE YUeOHOT0 MaTepHaa.
OTnnyHO OTnryHOe 3HaHHE Y4eOHOTro MaTepuaa.
OdeHb XOpOHIOo Odensp xopolee 3HaHUe y4eOHOro MaTepuaa.
Xopouo Xoporee 3HaHHE y4eOHOTO MaTepHaIa.

Y IOBJIETBOPUTENBHO | Y IOBJIETBOPUTENHHOE 3HAHUE YUEOHOI0 MaTepuara.

HeynosnerBopurensho | [1710x0€e, HeocTaTO4HOE 3HAHUE Y4eOHOTO MaTepuaa.

I1;moxo OTtcyTcTBUE 3HAHUM.




[Tporpamma cocraBiieHa B COOTBETCTBUU C I'0Cy1apCcTBEHHBIM 00pa30BaTEIbHBIM
crarnaptom 1o crermanbHocTa 010801 «Pagnodusmka u 3meKTpOHNKAY.

ABTOp NPOTrpaMMmBel [Maperpanckuii B.b.

[Iporpamma paccmoTpeHa Ha 3aceganuu kadeapsl 12 masg 2006 r. nporokosa Ne 3

3aBenytromuii kadenpoi AnapoHoB A.A.

[Iporpamma os1o06peHa meroaundeckoi komuccuei pakynprera 02 urons 2006 r.
npoTtokoia Ne 3/06

[Ipencenarens METOAUYECKON KOMUCCUN Manynnos B.H.
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