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|. Heau u 3212494 TUCHUIJIMHBI (MOZYJIs1)

[Tporpamma pa3paboTaHa B COOTBETCTBUU C OCHOBHOW oOpa3zoBarenbHOil mporpammoit ®I'OC no
Harnpasienuto 03.03.02 ®dusuka u npeaHazHaueHa i obecrieueHus Kypca «JlazepHas Guzukay,
M3Y4aeMOTro CTYJACHTaMU B TEYEHHUE CEAbMOI0 CEMECTpa.

Ilenv Kypca - dopmupoBaHHE Yy CTYICHTOB 00beMa HayalbHBIX CBEICHUH IO Ja3epHOM
¢u3nke W  KBAaHTOBOW  JJIEKTPOHUKE, HEOOXOAMMOrO TPH  OCYLIECTBICHHH  HAYyYHO-
HCCIIeIOBATENbCKOMH, HAy4YHO-WHHOBAI[MOHHOM, OpraHU3alIOHHO-YIIPABIEHYECKOM u
negarornyeckoil aesrenbHoctd. [IpennmaraeMelii Kypc OpHEHTHpPOBAaH Ha MOJATOTOBKY (DHU3MKOB
UCCIIeIOBATENeH, OSKCIEPUMEHTATOPOB, HHXXEHEPOB-(DU3UKOB, WHXEHEPOB MPOMBIILICHHBIX
OpeanpusATHA Ui paboTbl B OOJIACTH TIOJIYYEHUS, MCCIEOBAHUS W TPUMEHEHHUS JIa3epHOTO
U3ITy4eHUSI.

J5is nocTHKEeHHs! TaHHOW 1eTd OBLITH MIOCTAaBJICHbI 3a0ayu.

VYraoy6ieHue W pacliMpeHHe 3HaHWA, MOJTYYEHHBIX YYallUMHUCS paHee M3 Kypca oOImei
¢bu3MKK, KacarIuxcs MPHHIUIOB paboThl JazepoB. JlaTh NpeAcCTaBICHHE O COBPEMEHHOM
COCTOSIHMM (DU3UKH JIa3epOB, €€ CBS3M C JAPYTMMU HAyYHBIMH JUCHUUIUIMHAMU, O TEHACHLUAX
pa3BUTHA M POJM B JajbHEHIIEM HccleIoBaHUU Marepud. J[aTh mpeacTaBieHUE O COBPEMEHHBIX
TEXHOJIOTUSIX, WCHOJB3YIOIUX JIA3epHOE HM3ITYYEeHHE, O MpoOJieMax Ha IMyTH WX JajJbHEUIIETo

Pa3BUTHA U COBCPIICHCTBOBAHMA.

1. MecTo qucuuniaunel (MoayJisi) B crpykrype OIIOII BO

JIaHHBIN CIIeNKypC HANPSMYIO CBSI3aH C KypCOM OINTHKHM, KBAHTOBOM MEXaHUKH, & TAKKE CO
CHEIKYpCOM 10 CIEKTPOCKONMHHM KOHJEHCHUPOBAHHOTO COCTOSHUA. JIMCUUMIUIMHA «Ila3epHas
¢uzuka» Bxoaut B Monayiab B1.B.11, oTHocsmuiics Kk BapuaTUBHOW YacTU MPOQEeCcCHOHATBHOIO
IIUKJIa OCHOBHOI oOpa3oBaTenbHOW mporpammsbl 1o HampasieHuio: 03.03.02 ®dusuka. OH nmeer
CaMOCTOSITENIbHOE 3HAUEHHE JUISl YIUIYOJEHHOTO H3y4eHUs MPUHIUIIOB JEHUCTBUS HCTOYHUKOB
JIa3€pHOr0 U3JIy4EHUs], UX MapaMeTPOB, a TAKXKe CBOMCTB T'€HEPUPYEMOI0 U3ITydEHHUS.

[TepBast yacTh Kypca MOCBsIIEHA U3T0KEHNUIO (PU3NUECKUX OCHOB KBAHTOBOM 3JI€KTPOHMKH,
U, TNPEKIE BCEro, NPUMEHEHUIO JHWHINTEHHOBCKOW TEOPHUM H3JIY4EHUs K TEPMOAMHAMHYECKU
HEPABHOBECHBIM CHCTEMaM C JTUCKPETHBIMU YpPOBHSIMH 3Hepruu. Ocoboe BHUMaHUE YAENseTcs
MOHATHIO OOPAaTHOM CBS3M, peamu3yeMOod MpH HMHIYLIMPOBAHHOM H3JIyY€HHU B pE30HATOpE.
3HAUNTENBHOE MECTO 3aHMMAeT PACCMOTPEHHUE MPOLECCOB CO3/JaHMs PE30HATOPOM Jia3epa IydKa
CBETa BBICOKOW HANpaBIEHHOCTU M YIPaBJIECHMsI €ro MOJOBBIM cocTaBoM. Bropas dacTh Kypca
MOCBSIIIIEHa METO/JAaM  CO3/IaHMs  aKTUBHOM cpeibl M ONHCAaHUIO CBOWCTB  HauOolee

pacrnpoCTPaHEHHBIX THUIIOB JIA3€POB.



I11. TpeOoBaHMsA K pe3y1bTATAM OCBOCHHS JMCIUIIIHHBI
B pPE3YIbTATC YCBOCHU JAUCIUITIIMHBI ydamuecs JOJI2KHBI 06HaﬂaTB CJICAYIOIUMUA
NpogecCHOHAIbLHBIMHM KOMIIETCHIMAMU:
e  CHOCOOHOCTBIO UCIOJIB30BATh ClIEUATN3UPOBAHHbBIC 3HAHUS B 00J1aCTH (PU3HUKU
KOHACHCUPOBAHHOI'O COCTOAHUA IJII OCBOCHUSA HpO(I)I/IJIBHBIX (1)I/I3I/I‘-IGCKI/IX JUCIUITIINH

(ITK-1);

B pe3yabTare u3ydyeHusi Kypca CTyJeHTbI OyayT:

3namp: ocHOBHBIC (U3MYECKHE NPUHIMIIBI MOJYYCHHS J1a3epHOTO HM3Iy4EeHUS U (PHU3HUECKUE
3aKOHOMCPHOCTH, IIO3BOJIAIOIIUEC YIIPaBJIATDH BBIXOJHBIMHU XapaKTCPUCTUKAMU JIa3CpHOTO
WUCTOYHUKA, UMETh MPEJCTABICHUE O COBPEMEHHOM COCTOSIHUM TUCHUIUIMHBI U O TEHACHIIHAX
pa3BUTHSA.

Ymems: 000CHOBaTH BO3MOXXHOCTH TPUMEHEHHUS COOTBETCTBYIOIIETO HMCTOYHHKA JIA3€PHOTO
U3JIy4EeHUS U CIEUUAIM3UPOBAHHOTO OOOPYAOBAaHHA B COOTBETCTBUU C MPEIOKEHHON
UCCIIEIOBATENLCKOM MIIM IPAKTUYECKOH 3a1auei.

Bnadems: niepBUYHBIMU HaBbIKAMH pPabOTHI C 00OpYAOBaHUEM, HUCIOIB3YEeMBIM IMpHU paboTe C

JIa3CPHBIMH UCTOYHUKaAMHU

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs 1O JUCHUNINHE (MOAYJII0), COOTHECEHHBIX €
HHIMKATOPAMH JI0CTHKEHHUs KOMIIeTeHIN i

Komnerenuus NuaukaTopbl KOMIETEeHIH Pe3yabTaThl 00yyeHHs
(IIK-1) ITK-1 CriocoGHOCTh UCIONB30BAThH 3naem: OCHOBHBIE (PH3UYECKHE

CHelHaTM3UPOBaHHbIC 3HAHUS B MIPUHIIMIIBI TOJIYYEHUS JTa3€PHOTO
o0acTi (PU3MKK KOHAECHCUPOBAHHOTO U3JIy4eHus ¥ Gpu3nueckue
COCTOSIHUS /111 OCBOEHUS MPOPUIBHBIX | 3aKOHOMEPHOCTH, TIO3BOJISIOLINE
(bU3NYECKUX TUCIUITIINH YIIPaBJISATh BBIXOAHBIMU

XapaKTepUCTUKAMHU JIa3epHOTO
ITK-1.1 CnocoGeH 060CHOBAThH UCTOYHUKA.
BO3MO>XHOCTb IIPUMEHEHUS Ymeem: 06ocHOBAaTH BOZMOKHOCTh
COOTBETCTBYIOILIEIO HCTOYHUKA IPUMEHEHNS COOTBETCTBYIOILETO
JIa3€pHOT0 U3JIyYeHUs U HCTOYHUKA Ja3€PHOT0 U3IYUECHUS U
CIELUAIU3UPOBAHHOTO 000PYJOBAHUS B | CHIELMATIU3UPOBAHHOIO 000PY10BaHUS
COOTBETCTBHH C MPEATI0KEHHOM B COOTBETCTBUU C MPEATIOKEHHOM
HCCIIEIOBATENbCKON WM IPAKTUYECKON | MCCIIE0BATEIbCKON WIIN
3a/1a4en. MIPAaKTUYECKON 3a/1a4eH.

Bnaoeem: nepBUYHBIMHA HaBBIKAMU
IK-1.2 CriocoGeH ocyIecTBIsATh paboThl ¢ 000pyIOBaHUEM,
IIPOBEJIEHUE IKCIIEPUMEHTOB C UCTOJIb3yEeMBIM IpU paboTe ¢
HCIOJIb30BAaHUEM HCTOYHHMKOB Ja3epHBIMU NICTOYHUKAMHU
JIA3€PHOT0 U3JTyYEHHUS.

V. Conep:xkanue u CTPYKTYpa AMCHUILINHBI (MOYJI51)

O0BeM QUCIMILIMHEI COCTABIIET 4 3a4eTHBIX equHUIE], 144 Jaca,




B TOM 4HcClie 66 4acOB KOHTaKTHOU PabOTHI.

3aHATHS TPOBOASATCS TOJNBKO B OYHOW (opMe OOydeHUs ¢ MPUMEHEHHWEM JIUCTaHIMOHHOTO
KOHTPOJISI CaMOCTOSITeIbHOM pPaboThl cryneHToB dYepe3 DHMOC dakynbpTeTa. DICKTPOHHOW U
JUCTAaHIIMOHHOU (hopM 00yUeHHUs HE IPeTyCMaTPUBACTCS.

Ha npaktrueckyto moaroroBky orBoautcs 40 ayTUTOPHBIX 4acoB (BO BPEMsl BBITTOJTHCHHUS
MPAKTUYCCKHX 3aaHU).

dopma NPOMEKYTOUHON aTTeCTAlUuU: 3aUET.



4.1. Copepxanue IMCOMILIMHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHHeM BH/I0B y4eOHBIX 3aHATHI U OTBEJICHHOI0 HA HUX KOJIMYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pasgen nucnuninHbI/TEMA = Buasbl yue6Hoii padoTsl, DopMBbI TEKYyIEro
n/H w o | BKIIOYAsi CAMOCTOSITENILHYIO PaGoTy 00y4aromuxcsi, KOHTPOJIst
g E NMPAKTHYeCKYI0 NOJATOTOBKY U TPYA0€MKOCTh ycneBaeMoOCTH;
@ § e (B yacax) ®opma NpoMeKyTOYHOI
= § = g KonrakTHasi padoTa npenoaaBareJisi ¢ « aTTecTalumu
3 F < ‘§ 00y4arImuMuUCs Z (no cemecmpam)
g8 |gg S e
2 £ E Jlekuuu Cemunapckue/ | Koncyan E S
5 © npakTuyeckue/ | Tauuu g :‘
= 5 J1a60paTopHbIe z
= 3aHATHA Q
1 2 3 4 5 6 7 8 9 10
1 | Pasoen 1. KOD®DPUI[UEHTHI SUHHIITEHHA 1 22
BEPOATHOCTH I[IEPEXO/IOB 7 6 4 8 1 5 TectupoBanue
23
2 | Pazoen 2. KBAHTOBBIE YCUIIUTEJIH 7 7 4 8 1 6 Perennie 3anau
23
3 | Pasoen 3. TEHEPAL[UA U3JIVYEHUA 7 7 3 6 1 8 Ompoc
22
4 | Pazoen 4. CHHXPOHH3ALIMA MOJ] PE3OHATOPA . 5 3 5 1 7 Perene sazas
5 | Pazoen 5. THUIIbI JIA3EPOB 7 224 7 3 6 1 6 Ormpoc
6 22
Pasoen 6. TEH/[EHIIHU PA3BUTHUA JIA3EPOB 7 7 3 6 1 6 Pedepar
3auér 3.6 TectupoBanue
KCP 6
HToro yacos 144 | 40 20 40 6 38




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEIbHOM PaGoThI CTY/IEHTOB MO TUCHHIIJIHHE

CamocrosTenbHas paboTa 00yJaromuxcs V4ebHo-
OleHouHOe METOIUYCCKOES
CCMCCTp Hassanue pasaciia, TEMbI o Cpo}(p[ prﬂoeMKOCTB obecrieueHue
Bun camocTosTensHof paboThl BBITIOJTHEHUS (uac.) CPCACTBO CaMOCTOSATEIbHON
paboTHI
7 Pasznenst 1,2, Perirenne KOHTPOJIBHBIX B TeueHue 10 3amaun u [1-3],, [4-8, 10]
3aJJaHui cemecTpa YIPAKHEHUS
Paznener 3, 4 Hocne [1-3], [21,24,25]
3aBepIICHUS
7 IloaroroBka K onpocy JIEKIUH 10 10 Ompoc
JaHHBIM
pasnenam
7 Paznentt 5,6 IMoaroroska pedepaTon C]'z;g;];z 10 Pedepar g](_)]?,], [14-18, 19,
7 IMoaroroBka K 3a4éTy Pabora ¢ NICKIMOHHEIM MaTEPHAIIOM K koHIy 8
1 y4eOHOit IuTeparypoit ceMecTpa Tect
OO6muit 00beM caMOCTOATENHHOM PabOThI IO TUCIUILTHHE (4ac) 38




4.3. Coaep:xanue y4eOHOro MaTepuaJia

CopneprxkaHue pa3iesioB U TEM AUCIUTIIMHBI

Paznen 1. KOOOOULIMEHTHI SUHIITENHA U BEPOSITHOCTU IIEPEXO]IOB

Tema 1. Koaddunumentsl JiHIITEHHA U BEPOATHOCTH Iepexod0B. YPOBHU DHEPIUU
KBAaHTOBBIX CHCTeM. VHIynMpoBaHHBIC M CHOHTaHHBIC Tepexoabl. Koaddumuments DiHIITEHHA.
KorepeHTHOCTh MHAYLIUPOBAHHOT'O U3JIY4YEHUSI.

Tema 2. CnekTpajibHbIe JUHUU NepPexoa0B. COOTHONIEHUE HEONPEAEICHHOCTEH YHEPT U -
BpeMsl, €cTeCTBEHHas IMpuHa JUHUU. lllupuHa cnekTpa CIOHTaHHOrO W3iydeHus. JlopeHiea
dbopma muHuu. [ayccoBa ¢dopMa JIMHUM TMpU JOIJIEPOBCKOM yiupeHun. OIHOpOIHOE U
HEOJIHOPOAHOE YIIMPEHUE.

Tema 3. Ycuinenue u3jiydeHusi B aKTUBHBIX cpeaax. [lornomenne u ycuiaenue. AKTUBHAS
cpena. Cedenue nornouieHus. HacpllleHue TOMIOMIEHMS], IUIOTHOCTh IIOTOKA 3HEPruu
HACBIIIAIONIET0 U3JIyYEeHHs. DHEPIUsl HACBIIIEHUS B UMITYJIbCHOM PEKHUME.

Tema 4. MaTpU4HBIi 3J1eMEeHT ONepaTopa mepexoaa M Ko3(QuuueHTbl JMHIUTEeHHA.
VYpasuenue lllpenunrepa v BoqHOBBIE (DYHKIIUU CTAIIHOHAPHBIX cOCTOSHUMN. [Tpubmmkenus teopun
Bo3MmymieHnd. Cymneprno3unuy BOJHOBBIX (YHKIMA CTalMOHAPHBIX COCTOSHUN. MaTpUYHBINA
3JIEMEHT OllepaTopa JUIOJIBHOIO MOMEHTa nepexoga. OCHMWUIALMM HACEIEHHOCTH BEPXHEro
ypoBHsI, yactora Padu.

Paznen 2. KBAHTOBBIE YCUJIMTEJIN

Tema 5. KBaHTOBBbIe YCHJMTEJNH. YCWIEHUE M reHepauus uziaydeHus. CrekTpajibHas
nojoca nporyckanus ycuiurens. [Ilym kBaHToBOro ycunurensd. BeixogHas MOHOCTh. BrixoaHas
sHeprus. HenunenHnoe ycunenue.

Paznen 3. TEHEPALIVMA U3JIYUEHU A

Tema 6. I'enepanms uziaydenusi. OTKpbIThIE pe30HaTOphl. Perenepanus pezoHaTopa npu
yCUJICHUH. Y CIOBUS caMOBO30YykaeHUs. HacTOTHBIN crieKTp reHepanuu. BbixoiHas MOIIHOCTD

Tema 7. OTKpbBITHIE pe3oHaTOPbl. Pacnpenenenne nons B pe3oHarope. Hucmo dpenens.
Monsl pezoHaTtopa. Bpems ku3HH MOABI MACCUBHOIO pe3oHaTopa. JludpakunoHHBIE MOTEPH.
VYpaBHueHue oTkpbITOoro pesonaropa. Kondokanbpusiii pezonarop. ['ayccoBbl myuku. PacxogumocTts
uznydenus. [IpeoOpazoBaHue rayccoBbIX MMy4KoB JMH30H. [IpogonbHbIe U monepedHble MOIBI.

Pa3znen 4. CUHXPOHM3ALIUA MO/l PEBOHATOPA

Tema 8. CuHXpoHM3anusi Mo pe3oHaTropa. ['eHepanus H3IydyeHUS B HECKOJIBKHX
MPOJOJBHBIX MoJiaX. CriekTp reHepaiuu. 3atsarupanrue Moj. CunxpoHusanus MoJ. Llyr umMmnynbcos.
JUTUTENbHOCTh W TEPUOJ CIENOBAaHMS NpPU CHHXPOHU3ALMU MOJ. AKTHUBHAas W MAacCHBHas
cuHXpoHu3anus Moj. CamocuHXxpoHu3anus. Moaynsiuust 1T0OpOTHOCTH pe30oHaTopa.

Pazgen 5. TUIIBI JIASEPOB

Tema 9. TazoBble na3zepbl. OCOOEHHOCTH Ta3000pa3HOM AaKTUBHOM cpeabl. MeTossl
BO3OYXKIECHUS. OJEKTPUUECKUH pa3psl, XUMHYECKOoe BO30YyXKIEHHE, OITHYecKas HaKayka.
Pe3oHaHcHas mepenaya PHEPrUM NPH CTOJIKHOBEHHUAX. |'enmii-HEOHOBBIN nazep. CxeMa ypOBHEW.
[lepenaua sneprum Bo30yxaenusa. Konkypenuus nuauii nznydenus. [lapamerpsl nasepa.

Tema 10. Wonnble na3epbl. Jlazepbl Ha mapax MeTa/uIoB. AproHoBblil jnazep. Cxema
ypoBHei. [InmoTHOCTE TOKa paspsaa. Ycnosue uHBepcuu. [lapamerpsl nazepa. ['enmii-kagmMueBbIi
nazep. Cxema yposHeit. Karogopes. KIIJ] razopa3psanbix nazepos. Jlazep Ha mapax Meau, cxema
YPOBHEW MapameTphI Jiazepa.
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Tema 11. Monexkyasipuble Ja3epbl. TpeboBanus k pabouemy BemiecTBy. KonebarenbHble
CHEKTPhl MOJEKY/I. YTJICKUCIOTHBIA Ja3zep. Mexanusm wuHBepcuu. Ponb OydepHbIX ra3os.
CrnektpanbHble cBoilicTBa. BpamarensHast crpykrypa. IlepecTpoiika 4YacTOThl H3JIy4€HUS.
NmnynbeHbiil pa3psia. CamMoCTOSTENbHBIN U HECAMOCTOATENIbHBIN pa3psibl. ['azogmHaMuuecKue
J1a3ephl.

Tema 12. Jlazepbl HA KOHAEHCHUPOBAHHBIX cpedax. Tpex U YEThIPEXYPOBHEBBIE CXEMBI.
besusnyuarenbHas penakcanus. OJEKTPOHHBIE KOH(UTYpamud aTOMOB M HMOHOB MEPEXOIHBIX
rpyni. PyOuHOBBI u HeoauMOBBIN ja3epbl. Cxembl ypoBHeW. JlazepHoe crekino. Onruueckue
CBOWCTBA, JIy4yeBasi CTOMKOCTb.

Tema 13. Jlazepbl HAa KpacuTeasiX. CIIEKTPaIbHO-ITIOMUHECIIEHTHBIE CBOMCTBA KPACUTEIICH.
Cxema ypoBHel. Onruueckass Hakauka. [lepectpoiika yacToTbl. HenmpepbIBHBIM M MMITYJIbCHBIN
pexuM. JlamnoBas u j1azepHas Hakauka. Kpacurenu B TBepAoi MOIMMEPHOU MATpPHULIE.

Tema 14. Jlazepbl Ha HeHTpPax okpacku. JlepexTsl B TBepAbIX Tenax. LIeHTpsl oKpackw.
Mertonbl okpamuBanus kKpuctawioB. Llentpst okpacku B III'K. Cnektpbl mnorjomieHus u
moMuHecueHuu. [lepectpoiika uactorsl JazepoB. [lapamerpel 1nazepoB. BuOpoHHblE
6econonnsie nepexoasl. Monsl xpoma. Jlazep Ha anekcanapute. Monsl TuTana. Jlazep Ha candupe
¢ TuTaHoM. [IuKoCeKyHIHBII U (PEMTOCEKYHIHBIN PEKUM.

Paspea 6. TEHAEHIIMU PA3BUTHA JIASEPOB

Tema 15. IloaynpoBoaHNKOBBIE Jia3epbl. PekoMOuHaIOHHOE cBeUeHHE. Y poBHH DepMu.
VYcnosue wunBepcuu. bespriydatenbHas pekomMOuHaIusA. J(MOJHBIE MHXKEKIIMOHHBIE JIa3ephl.
JlnanazoH JUIMH BOJIH u3iydeHus. MouHocTs.l'erepoctpykTypsl. Ilepectpoiika yacTOThI.

Tema 16. TenaeH UM pa3BUTHS JIa3€POB.

HoBble 1yiMHBI BOJH Ja3epHOT0 M3JIydeHHUs. MeToabl HETMHEWHON ONTUKU, FeHepalusl rapMOHUK,
pasHocTHbIX yacToT. BKP-naszepsl. Jlanpusas YO obOnactb, peHTreHoBcKas o0acTh. ['aMMa-nasepsl.
O6nacTi mpuMEHEeHUs JIa3epoB.

4.3.1. IlepeyeHb cCEeMHUHAPCKUX, MPAKTHYECKUX 3aHATHII U JIAOOPATOPHBIX padoT

Ne | Ne paznena HaumenoBanue TpynoemkocTs Onenounsle | Popmupyemsoie
n/n Y TEMBI CEMHUHApOB, (gachl) CpeacTBa KOMIIETEHIINH

JACITUILIAHBI MPAKTUYECKUX U Bcero | U3 Hux

(Monynsi) | mabopaTOpHBIX PaboOT | 4aCOB | MpaKTUYECKas
MIOJITOTOBKA

1 2 3 4 5 6 7

1 | Temal Tenmosoe ompoc,
W3JTyYEHHE.
TepMoguHamMuyeckoe
paBHOBECHE.
Pacnpenenenune
Bonbimana.
KoadurmenTs
OUHIITENHA. .

KOHTPOJIHOE (MK-1)

3aJaHuc

2 | Tema2 CooTHoleHne ompoc, (IK-1)
HEOIPEETEHHOCTEN
«OHEPTUSA-BPEMS ).
EcrecTBennas
IMpUHA
CIEKTPAJILHON

KOHTPOJIFHOE

3aJaHuc




nuaud. [Ipumenenne
3aKOHA byrepa-
Jlam6epta-bapa.
AKTHUBHas cpefa.

3 Tema 3

VYcnoBue pe3oHaHca
JUISL CUCTEM U3 JABYX
MIJIOCKUX 3epKail.
DHepreTu4ecKue
napameTpbl JamI
HaKayKH. Bpewms
JKU3HM  4YacTHUIl B
AKTUBHOMU cpene.
[TnotHOCTH (OTOHOB
Ja3epHOro  IyyKa.
JlazepHbie
JTAJIbBHOMEDBI.

Pedepar

(IIK-1)

4 Tema 4

JlazepHbie
PE€30HATOPBI.
IloporoBas nuBepcus
HAaCEJICHHOCTEH.
Bpems JKU3HU
dboTtoHa B
pe3oHarope. Pacuer
yucia MOJ1
pe3oHaTopa.
HobpoTHOCTH
pe3oHaTopa.

Koo unment
YCUJICHHSI.

Pedepar

(IIK-1)

5 Tema 5

CunxpoHU3aMs MOJ
pe3onaropa. Pacuer
gyuciaa Moa.  Poib
JUIMHBL  pe30HaTOopa.
JudpaknuoHsble
noTepH B
pe3oHarope.

Pedepar

(TIK-1)

6 | Tema 6

Pacuer  Benu4MHBI
Kod(umeHTa
KBaHTOBOT'O
YCUJIEHUSI AKTUBHOMU
Cpensbl. YcenoBus
CaMOBO30Y X JIeHUS
reHeparopa.
[TaccuBHbIE
MOAYJSTOPBI
JTOOpOTHOCTH
pe30HaTopa.

orpoc,
KOHTPOJIbHOE

3aaHuc

(TIK-1)

4.3.2. llepeyeHb TeM (BONMPOCOB), BLIHOCUMBIX Ha CAMOCTOSITeIbHOE U3yYeHHe CTyJeHTaMH B

paMmkax camocrtositeqbHoil padotrsl (CPC)
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No Tema Bun 3amanue Pexomennyemas | KonmnuectBo
HEJI. CaMOCTOATEIIbHOM auTeparypa 4acoB
paboTHI
1. |. ISOB(DCDI/{L[I/IEHTI:I Pemenue 3amau Pemienue
SUHIITEHA 1 IO JaHHOU TeMeE 3a71a4
BEPOATHOCTU [1-3], [4-8] 6
ITEPEXO/IOB
2. | . KBAHTOBBIE Pemenue 3amau . Pemienue
YCUIIUTEJIN 10 JAHHOM TeMe | 3a7a4 [1-3], [10,13] 6
3. | TEHEPALIUA Pemenue 3amau . Pemienue
N3JTYUEHU S 10 JAHHOM TeMe | 3a7a4 [1-3], [11,24] 6
4, | CUHXPOHU3ALIMSA | Pemenue 3agau Pemenue
MOJI PEBOHATOPA | no naHHoi TeMe | 3a7a4 [1-3], [21-25] 6
5. | TUIIbI JIABEPOB ITonroroBka ITonck n
JIOKJIa/1a U3y4eHUe [1-3], [14-18] 6
JTUTEpaTyphI
10 TEMeE
6. | TEHAEHLI1N IToaroroBka ITouck u
PA3BUTHUA pedepara U3y4yeHue
JIABEPOB JUTEpaTyphl [12,19,20] 6
10 TEMeE
7. | Texyuiue KoHCYJIbTAUU
IToaroroBka k 3a4yeTy

4.4, MeToauueckue YKa3aHu4 110 OpraHm3anuu CaMOCTOSITEIbLHOM paﬁon CTYACHTOB

TpeOoBaHuUH,

K COBPECMCHHOMY CIICHUATIUCTY O6H_ICCTBO MNpEaABABIACT NJOCTATOUYHO HII/IpOKI/Iﬁ MEpCUCHDb

cpean KOTOPBIX HEMAJIOBAKHOC 3HAYCHHUEC HUMCCT HAIWYHUC Y BbIITYCKHUKOB

OTIpEe/IeNIEHHBIX CIIOCOOHOCTE M YMEHHSI CaMOCTOSITENIbHO JOObIBaTh 3HAHMUSI U3 PA3IUYHBIX
HUCTOYHUKOB, CHUCTEMAaTU3UpPOBATh IMOJIYUEHHYI0 HWH(OpMAlMIO, [1aBaTh OLEHKY KOHKPETHOMN
¢unancoBoi curyauuu. GopMuUpoBaHHE TAaKOTO YMEHHUS MPOMCXOJUT B TEUEHHE BCEro Iepuoja
o0y4eHMs uepe3 ydacTHe CTYJIEHTOB B MPAKTHMUECKUX 3aHATHUSAX, BBIIOJIHEHHUE KOHTPOJBHBIX
3aJlaHul, HalMCaHWe KYPCOBBIX U BBIMYCKHBIX KBaIM(QHUKAUMOHHBIX paboT. Ilpm sTOM
caMoCTOsITeNIbHAs paboTa CTYJIEHTOB UIPAET PELIAIOLIYI0 POJIb B XO€E BCEro yueOHOro mpolecca.

TeopeTnueckne 3HAHMS, MOJYYEHHBIE CTYJEHTAaMH Ha NPAKTHYECKUX 3aHATHAX U IIPU
CaMOCTOSITEIBHOM HM3Y4YEHMHM Kypca II0 JIMTEpaTypHbIM MCTOYHMKAM, 3aKpEIUISIOTCA IpU
BBITIOJTHEHUH MPAKTUYECKUX 3aJIaHUM.

[Tpu BBIMOMHEHUH MPAKTUYECKUX 3aJaHUil oOpamaeTcd ocoboe BHUMaHUE HA BbIPAaOOTKY y
CTY/ICHTOB YMEHHsI TPAMOTHO BBINOJHATE U OQOPMIIATH JOKYMEHTAIMIO, YMEHHS TOJIb30BATHCS
HAy4YHO-TEXHUYECKON CIPAaBOYHON JnuTeparypoil. Kakaplii CTyAEHT IOKEH HOATOTOBUTBHCS K

3alllUTe CBOETO OTUYETa, Pa300PABIIUCH C TECOPHUEH HCCIIETYEMOrO SIBICHHS.
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Tekymas pabora Haa ydeOHBIMH MaTepuajaMd BKJIIOYaeT B Ce0S CHUCTEMaTH3AIHIO

TEOPETUYECKOTO MaTepHaja KaKJOW MPaKTUYeCKOH paboThl, 3alOJHEHUS MPOIYIIEHHBIX MECT,
YTOUYHEHUS CXEM M BBLICJICHUS TJABHBIX MBICICH OCHOBHOTO cojaepkaHus pabotel. [y 3Toro
UCIOJIB3YIOTCS HMMeEoIuecs Y4eOHO-METOAMYECKHe MaTepuanbl MU JApyras peKOMEHJOBaHHAas
JuTepaTypa.

I'panuiel MEXy pa3HbIMU BUJAMHU CaMOCTOSITENIBHBIX pa0OT JOCTaTOUYHO PAa3MbIThI, a CAMU
BUJBI PabOTHI MepeceKaroTcs. TakuM 00pa3oM, caMOCTOATENbHON paboTa CTYyJIEHTOB MOXET OBITh
KakK B ayJUTOPHH, TaK U BHE €e.

3akperyieHue BCEro HM3yuyeHHOro MaTepuajia OCYIIECTBISIETCS Ha KOHTPOJIBHOM paboTe.
Taxke MoxkeT OBITH TPOBEJCH ONPOC IO BceM TemaMm Kypca. IIpemonmaBatens momoraer
pa3o0pathcsi ¢ MPoOIEeMHBIMU BOIIPOCAMH U 337a4aMu (110 Mepe WX MOCTYIUICHHUS) B XOJI€ TEKYIIHX

KOHCYJIbTALIU .

4.5. llpumepHasi TeMaTHKa pedepaTUBHBIX padoT.

1.YpoBHHM 5HEpruu aTOMOB, MOJIEKYJ, KpucTauioB. [lornomenre u ucmyckanue
AJIEKTPOMAarHUTHOTO U3IIyYEHUSI.

2.IlpunHnun neicTBus J1azepa. MeToabl Co3/1aHus MHBEPCHH HACEIEHHOCTEH.
3.0nrugeckue pesoHaTopsl. CriekTp Moj pe3oHaTopa. JJoOpoTHOCTh pe3oHaTopa.
4.Metoabl MOIYJSIIUU TOOPOTHOCTH pe30HaTOpa Jiazepa.

S.I'enepanus oNTUYECKUX TAPMOHUK.

6.Camo(okycHpOBKa B Cpe/iax ¢ KEPPOBCKOW HETMHEHHOCTHIO...DunaMeHTanus.
7.J1azepusbrit mpo0Ooit razos. JlazepHas miazma.

8.JIazepHblil TEpMOSIEPHBIN CUHTE3

9.J1azepHrbIit HarpeB BeliecTBa. JlazepHoe TIaBiIeHUE U UCTIAPEHUE TTOBEPXHOCTH.

V. YueOHo-MeTOAUYecKOe U MH(POPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)

a) nepeuens 1uUmMmepamypbl

Ocnognas

1. Cusyxun J1.B. O6umii kype ¢pusuku : yue6. nocodbue ans crya. ¢pus. cmen. By3os: B 5 1./ /1. B.
CuByxwuH. - 3-¢ 3., crep. - M. : ®usmariur. - 22 cm. T.4 : Onruka. - 2013. - 791 c. - [Ipenm.
ykas.: ¢. 784-791. - ISBN 5-9221-0763-1 : 300.00 p.

2. Benenue B kBaHTOBYIO Gu3uky [Diekrpornsiit pecypc] / A. H. ITapmrakos. - Mockga : Jlanb,
2010. - 351 c. ; 21 cm. - (YueOHuku 1715 By30B. CriennanbHas JiutepaTtypa). - Pexxum nocryna: 9bC
"NznatenbctBo "Jlane". - Heorpanuy. gocrym. - budmmorp.: ¢. 349. - ISBN 978-5-8114-0982-2 :
403 p.

3. Uponos U. E. KBanToBas ¢puznka. OCHOBHBIE 3aKOHHI : [y4e0. mocooue] / U. E. Uponos. - 4-¢
u3n. (91.). - Mocksa : BUHOM. JlaGopatopus 3nanuit, 2013. - 260 c. ; Her. - (TexHuueckuit
yauBepcuteT. O6mas ¢usuka). - Pexxum mocryna: 3bC "Pykont". - Heorpanud. nocrym. - ISBN
978-5-9963-2302-9 : b. w.

Jononnumensnasn

4. O.3sento. [Ipunnmmst nazepos. C.- [lerepOypr, «Jlauby», 2011. 592c¢.
5. H.B.Kapmnos. Jlekiuu o kBaHTOBOM anekTpoHuke. M., «Hayka» 1988. 336¢.
6. [Tanren P., [Tyrxod I'. OcHOBBI KBaHTOBO# 3eKTpoHUKH. M.: Mup, 1972.



7. SIpuB A. KBanToBas snexrponuka. M.: Cos. paano,1980.
8. Maiitnenn A., lann M. Beenenue B ¢pusuky nazepoB. M.: Hayka, 1978,
408 c.
9. llenone H.b. BzaumoneiictBue nazepHoro usnydenus ¢ semecrsom. M.: Hayka, 1989, 280 c.
10.Aemtpenep I'. Jlazepuas cnextpockomnus. M.: Mup, 1988 r., 390 c.

11. lllen N.®. IIpuniuns! HenuHelHOM onTuku.-M.:Hayka, 1989.-557c.

12. C.H. baraes, K.JI. Bomonssinos, E.M. /luanos, O.H. Kpoxun, A.A. Manenkos, [LII. [Tammuaus,
N.A. lllep6akoB, Havaio na3epHoit 3psl B CCCP (cOopHuk crarteit), M., DUAH, 2010.

13. K Bompocy 00 O3KCIEPUMEHTAIBHOM JIOKA3aTeIbLCTBE CYIICCTBOBAHHS OTPHUIATEIBHON
abcopbrun  B.A. ®abpukant, Hawano naszepnoii spet B CCCP (cbopuuk crareit), M., ®UAH,
2010.

14. KBaHTOBBII TeHepaTOp B BaKyyMHOH O0JIACTH CIIEKTpa MpU BO3OYKIEHUU KUIKOTO KCEHOHA
anexktponHsiM myuykoM H.I'. bacos, B.A. Jlanmibsrue, FO.M. ITlonos, JI./I. Xoakesuu, Hauamno
nazepHoi 3pbl B CCCP (cOopnuk crareit), M., DUAH, 2010.

15. I".®peitna, P.I1apkep, Jlazepsl Ha cBOOOIHBIX 3ekTpoHax. B Mupe Hayku 1989, Boin.6,cTp.42.

16. OtByn . u nap. IlepectpamBaeMoe KOTE€peHTHOE pEeHTreHOBcKoe uinyudenue, Y DH, 1989,
1.125, BRI 1, C.125.

17. IlpoxopoB A. HoBoe mokoJieHrne TBEpAOTENbHbIX J1azepoB, Y PH, 1986. 1.148, Brin. 1, c.7.

18. Bacos H. u np. [ToynpoBoaaukoBeie nazepsr, YOH, 1986, T.148, Boim. 1, ¢.35.

19. Jlx.Penu. IIpoMbinuienHbIe TpUMEHEHUs J1azepoB, M.: Mup, 1981, 630c.

20. uanos E., [IpoxopoB A. JIazeps! u BojokoHHas ontuka, Y OH. 1986, 1.148, Bpm.2.

21. Kopotees H.W., Illymaii M.JI. ®uszuka mourHOro MazepHoro u3nydenus. M.: Hayka @M, 1991.

22. Tuxtua A. H. Onrtudeckas W KBaHTOBas JJIGKTPOHHMKA: Y4eO.[UiI CTYACHTOB BY30B/
A.H.ITuxtun.- M.: Beici.iik., 2001.- 572c¢.

23. 10 J0. Tonses, I'.'M. 3BepeB - Jlazepsl Ha Kpucramiax U ux npuMmeHenue. «Paamo u cBs3by,
Mockga ,1994r., 311 c.

24. B.I1.beikos, O.0.Cunnues - JIazepabie pe3oHaTtopbl, Mocksa, «DuzMatauty, 2003r.
25. I1.T.KprokoB. @eMrocekyHaHbIe UMITYIIbCHL. M. «®u3matiuty, 2008. 208c.

0) nepuoouueckue uzoanus

- HCT.

6) baszvi aCZHHle, MH¢OpMa1/;MOHHO'Cnpa801tHble U nouckKoevle cucniemabal

Oo0pasoBarenbHbIii mopTan «MHHOBAIMK U BBICOKHE TeXHOIOTHH (hoToHUKN» http://lls.nsu.ru

Hayuno-o0pa3oBatenbHblil mpoekT «JlasepHslii moptamn»  http://www.laser-portal.ru

Poccuiickuii 06pa3oBaTenbHbIi IOpTan o gusuke http://window.edu.ru

Caiit «Jlazepsl Ha OpraHn4ecKux Kpacuteisx» http://claw.ru
[Mopran Optics ORG http://optics.org/

[Topran criektpockonus http://analyticalscience.wiley.com

Caiit «Onrtuka armocgepsi» http://www.atoptics.co.uk

Caiit «KonBeprop pusnyeckux Benmmaun» http://www.convert-me.com



http://www.quantum-electron.ru/pdfrus/laser50/11788_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11788_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11814_rus.pdf
http://www.quantum-electron.ru/pdfrus/laser50/11814_rus.pdf
http://adswww.harvard.edu/
http://optics.org/
http://www.naoj.org/
http://www.roscosmos.ru/

e DY3 «bUBJIIUOTEX» HTTPS://ISU.BIBLIOTECH.RU/
e DOFC «JIAHb» HTTP://E.LANBOOK.COM/
e DBC «PYKOHT» HTTP://RUCONT.RU



V1. MaTepuaibHO-TeXHHYECKOe O0ecieyeHne JUCHMILUTUHBI (MO/1YJIs1)

6.1. YueOHo-1a00paTopHOE 000py10BaHMeE:!
[IpakTuueckue 3aHATUS 1O JAHHOM JUCHUIUIMHE TMPOBOASATCS B Yy4yeOHOM ayIUTOpPUH TIO
pacnucanuto. JlabopaTopHoe 060py10BaHUE HE IPEAYCMOTPEHO.
Ha dakynprere uMeeTcs KOMIBIOTEPU3UPOBAHHAs — ayAWUTOpUs, IpEeIHA3HAYECHHAs [
CaMOCTOATENILHON paboThl, ¢ HEOrpaHWYEHHbIM JocTynoM B MurepHer. MMeroTcs cTaHmapTHbIE

CpelcTBa Il TPOCMOTpa Mpe3eHTAIui U APYTUX MAaTEPHAJIOB 10 KypCy.

6.2. IIlporpaMmmHoe obecnieyeHue:
CrangapTHble cepBUCHI CeTH VIHTEpHET, CTaHJapTHBIE CPEACTBAMU IIPOCMOTpA IpE3EHTAlMM U
JIPYTUX MaTEpPHAIIOB IO KYpCY aTOMHOM M MOJICKYJISIPHOM CIIEKTPOCKOIUH.

6.3. Texunuyeckue v 3JIeKTPOHHbIE CPeCTBA:

Jlnis mpoBeieHUsT MTPAKTUYECKUX W JICKIIMOHHBIX 3aHATHH B KayecTBE JEMOHCTPAIIMOHHOTO
000pyIOBaHUS HCIONB3YIOTCS MPOEKTOP, IKPaH U MeNoBas J1ocka. Mcmomb3yroTcsi coBpeMeHHbIE
00pa3oBaTeNbHBIC TEXHOJOTMU: WH(OpMAIIMOHHBIC (JICKIIMM W TIpe3eHTanmu B Power Point),
MPOEKTHhIE (MyJIbTUMENA, BHJICO, IOKYMEHTanbHble (uibMbl). lcronb3oBaHue TI100aNbHOM
KOMITBIOTEPHON CETH MO3BOJSIET O00ECIEeYUTh TOCTYNMHOCTh MHTEpHET-pecypcoB M peaan3oBaTh
CaMOCTOSITENIbHYIO pabOTy CTYJCHTOB, B X0JI€¢ KOTOPOH OHU MOTYT BBIYMTHIBATH HAyYHbIE CTATHH 110
TeMaM Kypca. Ha Jekiusix MoryT HCroib30BaThCsl MyJIbTUMenuiiHbie cpeactra: npoektop (CASIO
XJ-A241), nepenocnoi sxpan (Classic Solution, T195x195/1IMW-LU/B), nHoytoyk Lenovo B590.
Martepuanibl: Hay4yHbIe CTaThH U MOHOTpaQHH U3 pElEH3UPYEMBIX KYPHAIIOB, paCCMaTPUBAIOIIINE

COBPCMCHHBIC MOXOAbI U UCCIICAOBAHHA B 00J1aCTH aTOMHOU U MOJ'IeKy.]UIpHOI\/'I CIICKTPOCKOIINH.

V1l. O6pa3oBaTesibHbIE TEXHOJIOTUH

B coorBerctBun ¢ TtpeboBanusimu PI'OC BO mno peanusanuum KOMIETEHTHOCTHOTO
M0/IX0J1a, B y4€OHOM MpOIIECCe HCIONb3YIOTCSI aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MTPOBEIEHUS
3aHATUH. MHTepakTuBHBIE (HOpMBI pabOTHl Ha Y4EOHBIX 3aHATHAX NPEAYCMATPUBAIOT AKTUBHYIO
MO3UIMI0 CTYACHTOB IIpU HU3YYCHUU MaTCpuajlda, HapUMEpP, CaAMOCTOATCIBHO IIOATOTOBUTH
JIONIOJTHEHHE K TEME U BBIHECTH €r0 Ha OOCY)XJEHHE, MPOBECTU AMCKYCCHIO, BKJIIOYUTH 3JI€MEHTHI
COOCTBEHHBIX HAay4YHBIX I/ICCJ'IG,I[OBaHI/Iﬁ N CACIIATh KPATKYIO IMPE3CHTAIUIO CBOUX BI)ICTYHJ'IGHI/Iﬁ Ha
Hay4YHbIX KOH(epeHIMsX. Bce 3To ¢opmupyeT CHOCOOHOCTH NPUMEHATh 3HAHHS, YMEHUS U
JIMYHOCTHBIC KadeCTBa JId YCHGMHOﬁ ACATCIIBHOCTU B 00JIaCTH aTOMHOH H MOJ'IGKy.]'IHpHOﬁ
CIIEKTPOCKOITHUH.

Ha mnpakTtudeckux 3aHATHSX CTYICHTHI HCIOJIB3YIOT SKCHEpUMEHTalbHble 3amaud. llo
MaTepuajaM MOJYyYEHHBIX SKCIIEPHUMEHTAIBHBIX IAHHBIX OHU MPHUOOPETAIOT HMCCIEN0BATENbCKHE

HaBBbIKU, HGO6XO}II/IMLIG JJIsA pa6OTBI Mo MCXKJIUCHUIINIMHAPHBIM HAITPABJIICHUAM, IIOCJIC IMOJIYUYCHUA
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6a3oBoro obpazoBaHus U POPMUPYIOT KOMIETEHIIMIO TOTOBHOCTU BBISIBUTH €CTECTBEHHOHAYUHYIO

CYIIHOCTH Hp06HCM, KOMIICTCHIIUIO TOTOBHOCTH HMCIIOJIB30BAaTh MCECTOIbI TCOpCTI/I‘ICCKOﬁ n

HKCHEPUMEHTATBHON (PU3UKH B TPOHECCHOHATIBHOM 1EATEEHOCTH.

VIll. OueHounble MaTepHUAJIbI AJsl TEKYIEr0 KOHTPOJISI M IPOMEKYTOUYHOI aTTeCTAlNU

®onn oneHouHbIX cpenacTB (POC) nmpeacTaBieH B IPHIOKCHUH.

8.1.1. OueHouHbIe CPEeACTBA I BXOJHOTO KOHTPOJIA:

[IpoBoauTCs OMPOC HA IEPBOM 3AHITHHU.

8.1.2. OueHOYHbIE CPEACTBA TEKYIIETO KOHTPOJIS

HpOBOI[I/ITCH MMPOMCIKYTOUYHAA aTTCCTallkA 110 HUTOraM CaMOCTOSITEIILHOMN pa6OTBI,

MIpelyCMOTPEHHON TPOrpaMMoii Kypca.

IIpuMepHBbIE TECTOBBIE 3aJaHUs 110 AaTOMHON U MOJIEKYJIIPHOM CIIEKTPOCKOIMH IIPUBECHBI B

(oHgaxX OLIEHOYHBIX CPEACTB (B MPUJI0KEHUM).

HDI/IMGDHBIG BAapHUaHTHI 3a4a4 JJI ITPAKTHYCCKUX 3aHATHIA .

1)

2)

3)

4)

5)

6)

7)

3agaua 1. ['a3 cocTouT U3 MOJEKYN WM aTOMOB, UMEIOLIUX JIBa HEBBIPOKICHHBIX
ypoBus osHeprun El u E2, E2 > El. T'a3 HaxoguTcsi B COCTOSIHUH
TEPMOJMHAMHYECKOTO  paBHOBECHUS, YUHUTBIBasg  TOJbKO  HMHAYIUPOBAHHOE
UCITyCKaHHe, BBIpa3uTh Koddumment nornomenus raza oT) mpu temmeparype T
yepes ero 3Hauenne o0 npu T = 0.

3agauya 2. Bpemst *Ku3HU aTromMa B BO30YXKJICHHOM COCTOSIHUU B mpeaenax 10 -9 -
10 -7 c. OueHUTh €CTECTBEHHYIO IIUPUHY CIIEKTPAIbHOMN JIMHUU JUig caydast T = 10
-9 ¢, cumTas, 9TO COBEPIIACTCS MEPEX0]] U3 BO30YKJIEHHOTO B OCHOBHOE COCTOSTHHE.
3agaya 3. JlnuHa BoOJHBI M3ITydaemMoro atromMoMm ¢otoHa coctaBiser 0.6 MKM.
[TpuHuMasi BpeMsl >KU3HM aToMa B BO30YXJAEHHOM COCTOSIHUM t =10 -8 c,
ONPEACINTh OTHOIIEHHWE €CTECTBEHHOM IIHUPUHBI JHEPreTUYECKOTrO YPOBHS, Ha
KOTOpPBIN OBbIIT BO30YKJEH 2JIEKTPOH, K SHEPTHH, U3Ty4aeMOW aTOMOM.

3agaya 4. OTHOIIEHME HACEIEHHOCTEH JBYX YPOBHEH, HaXOAAIIUXCS B
tepMoauHamuueckoM paBHoBecuu mpu 300 K paBHo 1/e . Bpumcnuth yactory
U3IIyYEHUS , COOTBETCTBYIOIIYIO IEPEXONY MEKIY ITUMH YPOBHSIMHU.

3agayua 5 Cpeaa coCTOMT U3 4YacTHI, KOTOpPblE MOTYT HaXOAMTHCS Ha
sHepreTuyeckux ypoBHsx c sHeprusmu E1 u E2, E2 > El. KonnenTpauuun yactui
Ha ypoBHAX | m 2 paBHbl coorBercTBeHHO N1 m N2 . Ha cucremy mnanaer
AJIEKTPOMArHUTHAs BOJIHA C YaCTOTOM v =E2-El / h . Ilo xakomy 3akoHy Oyner
U3MEHATbCS MHTEHCUBHOCTh | 3TOM BOJMHBI? YUUTHIBaTh TOJIBKO MHAYLUPOBAHHOE
U3ITyYEHHUE.

3agaua 6. OLleHUTh COOTHOIICHHE MEXITY BpeMEHEM poxoaa (OTOHOM pe30oHaTopa
( t 2L) u Bpemenem ero xu3Hu B pezoHarope ( T ¢ ). Hnuna pesonaropa L.
Koaddumumentsr otpakenus 3epkan R1=R2=R= 0.98. Paccuurars 3Hauenus t 2L
u td 1 L=90 cm.

3apaua 7. OLEHUTh MUHUMAIBHYIO MOITHOCTH JIAMIIbI- BCTIBIIIKHA, HEOOXOAUMYIO
JUISl HAKQYKHA TBEPAOTEIBHOTO Jiazepa. YHUClIo akTUBHBIX YacTull B Kpuctamie N = 1
10 19 wgactuny/ cMm 3. Bpemst )ku3HM 4acTUIIBl Ha BepxHEeM padoueM ypoBHe T = 3 10
-3 c¢. CpennHa 1nonocel, B KOTOPYIO IPOUCXOJUT OCHOBHOE IOTVIOLICHUE U3ITY4CHHUS
ucrounuka Hakadukn Vv = 6 10 14 TI'm. Koo nmamnoer Hakaukn = 100%. O6neMm
kpuctamia— V =10 cm3.
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8.1.3. OueHovHbIe CpeaCTBa I IPOMEKYTOUHON aTTeCTalluu

[TpomexyTodHas aTTecTanus MPoBOIUTCS B popme 3auéra.

MaTepI/IaJ'IBI AJIA IPOBEACHHU A TCKYILICTO U IIPOMEKYTOYHOI'O KOHTPOJIA 3HAHWHI CTYACHTOB:

Komnerenmun,
e Bun xontposns KoHnTponupyemble TeMbI (pa3iensl) KOMIOHCHTH
o\ KOTOPBIX
KOHTPOJIUPYIOTCS
Iposepka pemenns | Pasoen 1. KOSQOUIIHEHTBHI
1 JloMaLIHeH 381840, OUHIIITENHA U BEPOATHOCTHU K-1,
Onpoc IIEPEXO/]OB
[TpoBepka pemenust | Pazoen 2. KBAHTOBAIE K-1,
2. JIOMaITHEH 3a1a4u. YCUTUTEIN
Onpoc '
[TpoBepka pewmenuss | Pasoden 3. ' EHEPALIUA IK-1,
3. JIOMAITHEH 3a/1a4u. H3JIYIEHNUA
Ompoc ‘
[TpoBepka pemenust | Pazoen 4. CHHXPOHU3ALIUA MO/ K-1,
4. JIOMaITHEH 3a1a4u. PE3OHATOPA
Ompoc.
[Mposepka pemiennss | Pasoen 5. TUIIbI JIA3EPOB MK-1
S. JIOMAITHEH 3a7a4u
Ompoc
IIpoBepka peuieHus IK-1
6 S — Paszoen 6. TEH/[EHL[UU PA3BUTHA
JIABEPOB
Omnpoc
7 3a4er. KOHTPOJIbHAS Boe TeMtr IK-1
3amaya, pedepar.

IIpuMepHLINA COUCOK BOIIPOCOB U VIPAXKHEHUH K 3a4ETY

1. VpoBHU 3HEeprun KBaHTOBBIX cucTeM. HIylMpOBaHHbBIE U CIIOHTAHHBIE MIEPEXO/IbI.

YpoBHU 3HEPIUU aTOMOB, MOJIEKYJI, KPUCTAILIOB. [Ioromnenue u ucnyckanue 3J1€KTPOMArHUTHOTO
W3JIy4ECHHUS.

2. Koaunments! DifHITelHA 1 BEpOATHOCTH MepexooB. KorepeHTHOCTh MHIYIIUPOBAHHOTO
W3JIy4CHHUS.

3. CnexTpanbHble JINHUU NIepexo10B. COOTHOLIEHNE HEONPEAEIIEHHOCTEW YHEPTUSA-BPEMS,
€CTECTBEHHAs IINPUHA JIMHUH.

4. llupuHa criekTpa COHTaHHOTO u3nyyeHus. Jlopeniena popma nunun. 'ayccoBa popma TuHUM
IIPH JAOIJIEPOBCKOM ymupeHuu. OHOPOIHOE U HEOTHOPOIHOE YIIUPEHHE.

5. YcuieHne usnydeHus B akTUBHOU cpene. [lornomenne u ycunenue. AxktusHas cpena. CeueHue
norJyiomeHus. Hacelmenne normomenus.

6. KBaHTOBBIE yCHIINTENH. Y CUIIEHUE U T€HEPALHs U3JIy4EHUSI.

7. [lpunuun neiictBus nazepa. Tpex U 4eThIpeXypOBHEBBIE CXeMbl. MeETO/bl CO3aHMsI HUHBEPCUH
HACEJICHHOCTEM.
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8. 'eneparnus nznyyenus. Onruyeckue pe3oHaTopbl. CriekTp Moa pe3onatopa. JJoOpoTHOCTh
pe3oHaTopa.
9. OtkpeIThIe pe3oHaTOpbl. Moabl pe3oHaTopa. BpeMst )ku3HM MOJIbI TACCUBHOTO PE30HATOPA.
JudpakoHHbIe TOTEPH.
10. Kondoxkanbuslii pezonatop. [IpogonbHble U mOnepedHbIe MOIBI.
11. Cunxponu3zanus Moz pe3oHatopa. Llyr umMnynbscoB. JIUTeabHOCTb U IEPHOJ] CIEIOBAHUS
UMITYJIbCOB IIPU CUHXPOHU3ALMU MOJ. AKTHBHAs U ITaCCUBHAsi CHHXPOHU3ALUs MOJI.
12. Monaynsiuus 1oOpOTHOCTH pe3oHaTopa jasepa. MeToabl MOayIALUU 10OPOTHOCTH. AKTHBHbBIE
Y TIACCUBHBIE MOAYJIATOPHI JOOPOTHOCTHU. [IpuHIIMIT TeHCTBHSL.
13. Tunsl nazepoB. OCOOEHHOCTH YCTPOMCTBA.

PazpaboTrumnkm:

JOTICHT, K.().-M.H. H.T.Maxkcumosna
(3anumaemas OOIHCHOCHb) (unuyuanvl, pamunus)

[TporpamMmma cocrtaBiieHa B coOTBeTcTBHHM ¢ TpeOoBanusmMu PI'OC BO mno HampapiIeHHIO
noaroroBku 03.03.02 dusuka.

[TporpamMma paccMoTpeHa Ha 3aceTaHuu Kadeapsl 00MIeH 1 dKcriepuMeHTaTbHON Gu3uku UT'Y
« 26 » _wmapra 2024 .

[Tpotokon Ne _ 7 , 3aB. kadeapoii y A.A.T'aBputtok

Hacrosimas mnporpamMma He MOKeT OBbITH BOCHPOM3BeJeHA HHM B Kakoii ¢opme 0e3
NpeABAPUTEIbHOI0 NMCHMEHHOI0 paspeleHus Kadeapbi-pa3padoTynKa NporpaMmsl.



