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BBenenne

B ocHOBy Hacrosmed mOporpaMMbl  IIOJIOKEHBI  CICAYHOUIUME  JIHCLMIUIMHBL
ANEKTPOJIMHAMHKA, TEOpUs TOJs,, KBAHTOBAsl DJIEKTPOHUKA, ONTHUKA M CIEKTPOCKOMHUS.
[Iporpamma pa3paboTaHa SKCHEPTHBIM COBETOM Bricuield aTTeCTallMOHHOWM KOMHCCHUHU TIO
¢du3uke npu yyacTuu MOCKOBCKOI'O rOCyAapCTBEHHOro yHuBepcutera M. M.B.JlomoHocoBa u
Wucturyra obmeit pusuxu PAH.

1. OcHoBbI pU3HMKH J123€POB U J1a3ePHOIl TEXHUKHU

VYpaBHeHns Makcsemna. IloTteHnumanbHple W BHXpeBble mons. Teopema YwoBa-
IToiiaTuHra. [lonsgpuzanus 31eKTpOMarHuTHLIX BOJIH; TapaMeTpsl CTokca.

YpoBHM »BHEpruM aroMoB, MOJIEKYJ, KpucramuioB. [loryomenue u uCIyCKaHHe
JIEKTPOMAarHUTHOTO U3JIy4€HUsl. BEpOATHOCTH CIIOHTAHHBIX U MHAYLUPOBAHHBIX IIEPEX0/O0B.

IIpunnun  geicTBus  na3zepoB. MeTonpl  CO3MaHUS WHBEPCHH  HACEIECHHOCTEM.
Penakcanumonnsle npouecchl. Ilupuna nunum nepexona. Kosddunument ycunenus. Dddext
HACBIILICHMSL.

Ontnueckue pe3zoHatopel. CmekTp Mon pe3oHaropa. JloOpOTHOCTH pe3oHATopa.
YcrolunBble U HEYCTOMYMBBIE PE30HATOPHI. METOABl MOIYJSIUU JTOOPOTHOCTH PE30HATOpA
na3epa. MeTopl aKTUBHOM M IACCUBHON CUHXPOHU3ALMU MOJI U3JIyYEHHS B JIa3epe.

OcHoBHbIE THUIBI J1a3epoB. JuHaMuKa j1azepHoil reHepauuu. Knaccudukanus pexxumon
nasepHoil reHepauuu. [lopor renepauuu. MyrbmucmabunbHOcmb U OUHAMUYECKUL XAOC 8
nazepax.

QuryKTyallud J1a3epHOro M3ilydyeHus. EcTecTBeHHasl IIMpUHA JIMHUM U €CTECTBEHHAs
pacXoIMMOCTh JIa3€pHOro H3iydyeHus. llpenenpHas IPOCTPAHCTBEHHAs KOTE€PEHTHOCTh
JIa3€pHBIX ITyYKOB.

CraOunm3anuss 4dYacTOThl TeHepanuu (akTHBHAas W mnaccuBHas). CraOWiau3arus
uHTeHCUBHOCTU. [lepecTpoilka 4acTOTBl Ja3epHOM TreHepauuu. MeToasl HU3MEPEHHs
JUTUTEIIBHOCTH JIa3€PHBIX UMITYJIbCOB.

2. BenrecTBO B J1a3epHOM moJie. JIazepHasi IMarHOCTHKA

OTKIIMK BellecTBa Ha JECUCTBUE SJEKTPOMArHUTHOrO ToOJis. BekTopa mosspuzanuu u
HaMarHW4eHHOCTH cpenbl. PaznoxkeHue nonisipusanuu B psi MO CTENEHsIM moss. BpemeHHas
(dacToTHas) W TMPOCTPAHCTBEHHAs Jaucriepcus. TeH30pbl JUHEHHONM W  HEJIWHEWHOU
BOCIIPUUMYHUBOCTEH BEIIECTBA. Biusuue cummempuu cpedbl HA HENUHEUHbIL OMKIUK.
Mexanuzmbl n08ePXHOCMHO20 HENUHEUHO20 OMKIUKA.

Pe3onanchHeie miponiecchl. JIByXypoBHEBBIM atoM. YpaBHeHusi bnoxa. KorepeHTHbie
HECTAIIMOHAPHBIC TMPOIECCHI: ONTHYECKas HYyTalWs, 3aTyXaHWe CBOOOIHON TOJSpH3aIlNH,
COJIMTOHBI CaMOMHJYIIMPOBAaHHOW MpPO3payHOCTH, (OTOHHOE 5XO0, CBepxu3iIydeHue Jluke.
Cseemounoyyuposannwiii opeidh 8 2azax.

MHuorogotoHHbIe pe30HaHCHBIE Mpolecchl. O000IIeHHas ABYXypOBHEBas CHCTEMA.
MHoOrooToHHOE TMOTJIONEHUE. BBIHYX)JICHHOE KOMOWHAIIMOHHOE paccesHue. | eHepamms
rapMoHuK. CMemeHue yactot. [lapamerpudeckoe paccesHue.

B3auMopeiicTBrue 37IE€KTPOMAarHUTHOTO M3MYyYEHHs] C KpUCTaUIaMH. 30HHAs CTPYKTypa
SHepreTuyeckux ypoBHeu. OHeprus Depmu. JIMAIEKTpUKHU, MOIYNPOBOAHUKH, METAILIBI.
Bo30yxaenuss B KpucTtauiax: (DOHOHBI, MOJSIPUTOHBI, 3KCUTOHBL. OCHOBHBIC HEIMHEHHBIC
KpUCTaJUIbIL.

CHexTpOoCKONMsl HACHIIIEHUS HEOJHOPOJHO YIIUPEHHBIX MepexoaoB. JIByxdoToHHas
CHEKTPOCKOMUs, CBOOOAHAS OT AOIUIEPOBCKOTO ymupeHus. CHeKTPOCKOMUs KOrepeHTHOTO
AHTUCTOKCOBA paccesiHus cBeTa. CIeKTPOCKOMHS MHOTOBOJTHOBOTO CMEIIICHHS.
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2. Boanossble npoueccsl. Heqimueiinas BosiHoBas onTuka. [Ipukiagnas HeauHelinas
OITHKA

BonHoBas onrtuka CBETOBBIX ITyYKOB M MMITYJICOB: ypaBHEHMsI MakcBesuia, BOJHOBOE
YpaBHEHHE, YpPaBHEHHUS KBA3UONTHKH, YPABHEHMS Ui MEIJIEHHO MEHSIOLIUXCS aMIUIUTY.
['ayccoBel myukH, HX MpeoOpa3oBaHWE ONTHYECKMMM cucTeMaMmH. JludpakunonHoe
pacmuibiBanue, JyiMHa audpaxuuu. Bomuel B cBetoBomax. Judpakuus ciayyailHBIX BOJHOBBIX
nosield, reopema Ban Llurrepra-Liepuuxe.

MarepunanbHas aucnepcus CIUIONIHOW cpenpl. PacnpocTpaHeHwe WMIYJIBCOB B
JTUCTIEPTUPYIOIIUX Cpelax: TPYNIoBasi CKOPOCTh, TUCIEPCHOHHOE pacIulbiBaHue, 3(PQeKTh
JUCIIEPCUU BhICIIUX MOPSIKOB. ClieKTpanibHO OTPAHUYEHHBIA UMITYJIBC.

BonHbl B IPOCTPaHCTBEHHO- NMEPUOJMYECKUX Cpelax. 3anpelieHHas 30Ha. POTOHHbIE
KPUCTAJLJIbI U UX JUCIIEPCUOHHBIE CBOWCTBA.

@ypbe-oNTHKAa BOJHOBBIX ITyYKOB M HMIIYJICOB; IPOCTPAHCTBEHHAs (UIBTPALUS.
OcHOBBI aJanTUBHON ONTHKU: yNpaBieHHE (a30il CBETOBBIX KOJEOAHUN B MPOCTPAHCTBE U BO
BpeMeHH, (popMUpOBaHHE ITyYKOB U UMITYJIBCOB C 3a/laHHON CTPYKTYPOIl.

Bonabl B craOOHENMHEMHBIX M AMCIEPTUPYIOMIMX Cpelax: METOJbl OINUCAHUS U
KIaccupuKanus HeMMHEHHBIX YPPEKTOB.

CamoBo3zeiicTBue CBETOBBIX IyukoB. Ilpupona kyOuueckod  HEJIMHEHHOCTH.
CamookycrupoBka B cpefjax ¢ KeppOBCKOM HETMHEHHOCTHIO, KPUTHUYECKAsT MOLIHOCTD, JJIMHA
caMO(OKYCHPOBKH. MenkomaciutabHas caMo(OKyCUpOBKa. OuitaMeHTanus.
IIpocmpancmeennvle onmuueckue coaumonbl.

CaMOBO3/ICICTBHE CBETOBBIX HMMITYJIbCOB B Cpelax ¢ KyOMYHON HETMHEHHOCTHIO:
CaMOMOJYJISIUS, COJUTOHBI, KOMIpeccuss M paciuibiBaHue. (CaMOBO3IEHCTBHE CIly4alHO-
MOJ1yJIMPOBaHHbBIX UMITYJIbCOB. DOPMUPOBAHHUE CBEPXKOPOTKUX MUMITYJIHCOB METOAAMH (pa30BOM
CaMOMOZYJISIIUN ¥ KOMIIPECCHH.

I'enepanyss onrtuueckux rapMoHUK. Pa3oBbII CHHXPOHM3M U €ro peanusarnus,
rpynnoBoi cuHXpoHH3M. CIIOHTaHHOE IapaMeTpuueckoe paccesHue cera. [lapamerpudeckoe
yCWIEHHE W TeHepauus. ['eHepalnus CyMMapHbIX M Pa3HOCTHBIX YacTOT. BbIHYyXIEeHHOE
KOMOMHAIIMOHHOE paccessHue. PaMaHOBCKHME YCHIMTEIM U TEHEepaTopbl. BBIHYXIEHHOE
paccestare MangensinTama-bprmnosna. OdparieHrne BOJHOBOTO (PpoHTA.

Ontnyeckne OuCTaOWIbHBIE U MYJIbTUCTAOMIIbHBIE CUCTEMBl. Onmuueckue no2uyecKue
anemenmol. [Ipo0onvbHas HeyCmouuu8oCms 6 HEeIUHEUHbIX PEe3OHAMOpax: Om NepuoOUdecKux
Kolebanull uepes yogoeHue nepuooa Kk onmuyeckomy xaocy. llonepeunvie npocmpancmeeHnHvle
appekmuvl 6 HeMUHeUHbIX Pe3oHaAmopax, 00pa30eanHue U IB0MIOYUL NPOCMPAHCMEEHHBIX
cmpykmyp. Onmuueckoe Mooenuposanue HetlpoOHHbIX cemel.

4. Bo3aeiicTBue J1a3epHOIo U3JIy4YeHHUsl HAa BellecTBO. JlazepHas poropusznka n
¢oroduosiorusi. Puznyeckne 0CHOBBI JIA3€PHBIX TEXHOJIOTHI

OnHo- 1 MHOTO(OTOHHASI HOHU3AIIMS aTOMOB M MOJIeKyJ. TyHHeNnbHas U HagOapbepHas
MOHM3AIMsl aTOMOB U HMOHOB. [loHAepoMoTOpHOE yCKOpeHHEe (OTOANEKTPOHOB. YIIHUPEHHE
cnekrtpa. ['eHepanus BBICOKMX ONTUYECKUX TAPMOHUK U CyNEpKOHTHHYyMa. ['eHepanus kackaaa
KOMOHMHAIIMOHHBIX YaCTOT.

Jlazepubrit  mpoOoit  razoB. Jlazepnas wuckpa. Jlazepnas 1utazma. JlazepHblit
TEPMOSIACPHBIA CUHTE3. JDHepeemuyeckue Cnekmpuvl 971eKmMpPOHO8, UOHO8 U DEeHM2eHO8CKO20
U3IyYyeHus a1azeprol naasmel. Aoepuvie peakyuu 6 1a3epHoU niazme.

MHuorogoToHHass AUCCONMAIMS MOJEKYl B JazepHoM 1osie. CTOIKHOBUTEIBHBIA U
0ECCTOJIKHOBUTENbHBIM PEXKUMBI MHOTOQOTOHHOW nuccoumanuu. JlazepHoe pazneneHue
n30TONO0B. ONTHYECKOE CTUMYJMPOBAHUE XUMHUECKUX PEAKIIHI.
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JlazepHoe ympaBieHue ABHKeHUEM dacTull. ONTHYECKOe OXJIAXKICHUE U 3aXBaT aTOMOB
U UOHOB. AmomHble yacvl. YTpaBIeHHE aTOMHBIMU Iy4YKaMHU C TIOMOIIbIO J1a3epoB. JlasepHbie
METOBI YCKOPEHHS YaCTHUII.

[Tornomienne M penakcanys SHEPTUU JA3€PHOTO M3IYYEHHS B TMONYHIPOBOJHUKAX U
MeTayiaX. DJIEKTPOH- JIEKTPOHHAS, IEKTPOH- (GoHOHHAS M (POHOH- (DOHOHHAS pEITAKCAIIHS.
Bpemena penakcanuu. HopmanbHbli 1 aHOMaTIbHBIN CKUH AP QEKT.

JlazepHbiii HarpeB BemiecTtBa. JlazepHoe IUIaBIE€HHE W HCHApEHUE TMOBEPXHOCTH.
JlazepHblil OTXKUT U JIETUPOBAHHME MOJIYNPOBOIHUKOB. JlazepHas 3akaiika meTaymuioB. [Iporecch
abcopOuuu u JecopOUMM B TMOJ€ Ja3epHOro u3nydeHus. JlazepHas (OTOXUMUS, THIIBI
doroxumuueckux  peakiuil. PoroakycTHUECKHME  SBJICHUSA. MeXaHM3MBl  J1a3epHOI0
BO30YkeHMs 3ByKa. DoTOaKyCcTHYECKast CIEKTPOCKOITUS 1 MUKPOCKOTIHSL.

Jlazepnass  Qotobuonorus.  Pomobuonocuueckue  peakyuu: — dHepeemuyecKue
(pomocunmes),  unpopmayuonuvlie  (3peHue),  Ouocunmemuvecxkue,  OeCMpPYKMUBHO-
moougpuyupyrowue  (pomocencuburuzayus, @Gomouonuzayus) U JaazepHvie Memoosbl U3
usyyenus. JlazepHas MHKpO- M MaKpOAMArHOCTUKA OMOMOJIEKYJ, KJIETOK U OHOTKaHEH.
JlazepHas ONTHKO-aKycTHYECKas ToMorpadus.

5. D71eMeHTBbI KBAHTOBOMH ONITHKH

KBanroBanue moms. Onepatopbl poKIeHUS U yHHUTOKeHUs (OTOHOB. ['amMuinbTOHHAH
KBaHTOBaHHOTO 1oJis. KoMMyTaloHHbIe COOTHOLIEHUS JIJ1s1 OIIepaTopOB MOJIS.

ITpocTpaHcTBEeHHast U BpeMeHHasi KOrepeHTHOCTh. Koppensiunonubsle QyHKIIMM NEPBOTO
U BTOporo nopsijaka. KorepeHTHOCTh BbICHIUX MOPsIKOB. DOKOBCKOE, KOTEPEHTHOE U CIKaTOe
cocrosHusi mousis. I[lyaccoHoBckasi, CyOImyacCOHOBCKasi M CYyNEpIlyacCCOHOBCKAasl CTAaTUCTHKA
¢dotonoB. ['pynmupoBka u anturpynmnupoBka GoroHoB. Cuet GoroHoB. [podoBoii mrym. CBs3b
CTaTUCTHKH (POTOHOB U HOTOOTCUETOB, popmyna Mannens.

[lepenyranHble cocrostHMs —cBera. OmnTuyeckas peanu3anus KyOMTOB U HX
npeoOpaszoBanms. Cocrosauss bemnma.  Ilapamokc DitamreitHa- [lomonbckoro- Posena.
HepasenctBa benna. KBanToBas kpunrorpagus. Ksantosas renenopranusi.
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