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O6beM IUCIUIUTUHBI (MOIYJIS1) ¥ BUIBI Y4eOHOM paOboThI

Conepxanue TUCUUILUIUHBI (MOTYJIS)

3.1  Copnepxanue pasiesioB U TeM JTUCIHUILUTHHBI (MOTYJIS)

5.2 Pazmensl AUCTUIUIAHBI (MOIYIIS) U MEKIUCITUTIIMHAPHBIC CBSI3U
c o0ecreynBaeMbIMU (MOCTEAYIOIMME ) TUCIUTITHHAMU (MOJTY-
JISIMH )

5.3 Pa3zmensl U TEMBI TUCIUATIINH (MOYJICH) U BUBI 3aHATHH
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VYuebHo-meToandeckoe U MHHOPMaAIMOHHOE 00eCIeueHUe AUCIUTLIIN-

HBI (MOYJIS)

a) OCHOBHas JIUTEPaTypa;

0) TOTIOTHUTENBHAS JIUTEPATYPA;

B) IPOrpaMMHOE 00ECTICUECHHE;

r) 0a3bl JaHHBIX, TOMCKOBO-CIPABOYHbIE U UHPOPMALIMOHHBIE CHU-
CTEMBI

MarepuanbHO-TEXHUYECKOE 00eCIIeUeHUE TUCIUTUIMHBI (MOTYIIs).

OO6pazoBaTenbHBIC TEXHOJIOTUN

Ouenounsie cpeacta. (OC).

11.1  OueHouHBIC CPEACTBA

11.2  OneHouHbBIE CPEACTBA TEKYIIETO KOHTPOJIS
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1. Iean u 3aga49u AU CHUIINHBI

Llenbio Kypca siBasieTcs (popMupoBaHue y o0ydaromuxcst 00beMa HadyaJIbHBIX CBEICHUH 1O Ja3ep-
HOW (U3UKE M KBAHTOBOM  DIIEKTPOHHKE, HEOOXOIMMOrO TPH  OCYHIECTBICHHHM  HAy4YHO-
HCCIIEA0BATENbCKOM, HAYYHO-MHHOBALMOHHOM, OPraHU3allMOHHO-YIIPABICHYECKON M IeI1arornyecKon
nesitenbHOCTH. [IpeuiaraemMplit Kypc OpUEHTHPOBAH Ha MOJATOTOBKY (PU3UKOB HccienoBaTeNel, SKCIepu-
MEHTaTOpPOB, HHKEHEPOB-(I)M3UKOB, WHKEHEPOB MPOMBIIUICHHBIX HPEANPHUATUN JUIsI paboThl B 001acTH
IIOJIYYEHUS1, UCCIIEOBAHMS U IPUMEHEHHUS JJA3€PHOI0 U3ITyUEHUS.

3agaum QM CUMILTHHBI

VYriny0ieHue U paclIMpeHue 3HAHUN, MOJMYYEHHBIX YYallMMHCS paHee U3 Kypca oOuieil ¢pusukw,
KaCaloMIMXCsl MPUHIIMIIOB pabOTHI J1a3epoB. [laTh mpencTaBieHne O COBPEMEHHOM COCTOSTHUM (PH3HUKH Jia-
3€pOB, €€ CBSI3U C JIPYrUMHU HAYYHBIMHU JMCLUUIIIMHAMM, O TEHACHLUMSIX Pa3BUTHS U POJIM B JaJIbHEHIIEM
HCCIe0BaHUM MaTepud. JlaTh MpencTaBIeHue O COBPEMEHHBIX TEXHOJOTHUAX, UCIOJB3YIOIIUX JIa3€pHOE
U3Iy4yeHue, 0 MpobdieMax Ha MyTH UX JAIbHEUIIETr0 pa3BUTHSI U COBEPIICHCTBOBAHMUSI.

2. MecTo qucuuiyimHbl B cTpykrype OOIT

JlaHHbI clieKypc HANpsMYIO CBSA3aH C KypcOM ONTHUKH, KBAHTOBOW MEXAaHUKH, & TAKXKE CO CIELl-
KypCOM I10 CHEKTPOCKOIIUN KOHJIEHCUPOBAHHOTO COCTOSIHUS. J{MCIUIINHA «Ila3epHas PU3UKa» BXOJIUT B
monyias B1.B.JIB.6, oTHOCsmuMICS K BapuaTUBHOMN 4acTH MpOo(eCCHOHATBHOIO 1IMKIIa OCHOBHOM 00pa3o0-
BaTeIbHOU nporpaMmsbl 1o HanpasieHuio: 03.03.02 dusuka. OH UMeeT caMOCTOATEIbHOE 3HAUEHUE IS
yrayOJa€HHOTO M3Yy4€HUs MPUHILIMIIOB JEWCTBUS MCTOYHHKOB JIA3EPHOTO M3JyYyEHUs, UX MapameTpoB, a
TaK)K€ CBOMCTB F€HEPUPYEMOTO U3ITyUECHHUS.

[TepBast yacTh Kypca MOCBSIICHA W3JIOXKEHUIO (PU3MUECKUX OCHOB KBAHTOBOH 3JIEKTPOHMKH, H,
MIPEKJE BCEro, MPUMEHEHUIO 3WHINTEHHOBCKON TEOPUU M3IIY4YE€HHsS K TEPMOJMHAMUYECKH HEpaBHOBEC-
HBIM CHCTE€MaM C JMCKPETHBIMHM YPOBHAMHU 3Hepruu. Ocoboe BHHUMAHUE YIEISIETCs MOHATUI0 00paTHOU
CBSI3M, pPEaIM3yeMOH NPU MHIYLMPOBAaHHOM HM3JIYyYEHMHM B PE30HATOpE. 3HAUYMUTEIBHOE MECTO 3aHMMAET
pPaccMOTPEHHE IPOLIECCOB CO3JaHUSI PE30HATOPOM Ja3epa Iydyka CBETAa BBICOKOM HANpaBIECHHOCTH H
yIpaBlIeHUs] €ro MOJOBBIM COCTaBOM. BTopas yacTh Kypca MOCBSIIEHAa METoJaM CO3JaHHsl aKTUBHOU
Cpezbl U OIMCAHUIO CBOMCTB HanboJIee pacpOCTPAHEHHBIX TUIIOB J1a3€POB.

3. TpeboBaHus K pe3yJibTATAM OCBOEHUS IMCUUILIMHBI:

[Ipornecc n3yueHust TUCUMIUIMHBI HAIIPaBjIeH Ha (OpMUpPOBaHHE CJAEAYIOIMIMX KOMIIeTeH Ml
e  CHOCOOHOCTB UCIIOJIB30BaTh B MPO(ECCHOHAIBHOMN IEATEIbHOCTH 0a30BbIE€ €CTECTBEHHOHAYYHBIE
3HAHHUS, BKIIIOYasi 3HaHUS O MpeIMeTe U 00bEKTaX U3yueHUs, MeTOaxX UCCIIEJOBaHMsl, COBPEMEH-

HBIX KOHLIEMIIHUSX, TOCTIKEHHUAX U OTPAaHUYEHUSIX ecTecTBeHHbIX Hayk (OITK-1);

B pesynbraTe ycBOSHMS AMCUUIUIMHBI YUaIIHECs JOJDKHBI 00J1a/1aTh CIEAYIOIUMHU NMPogecCHOHATbHbI-

MH KOMIIETCHIIUAMMU::



e CIOCOOHOCTBIO UCTIONB30BATh CIICIIUAIN3UPOBAHHbBIC 3HAHUS B 00JIACTH (PU3HMKH [T OCBOCHHUS
npoduibHbIX pusndeckux aucrmumH (IMK-1);

e  CIOCOOHOCTBIO TPOBOJUTH HAYYHBIE HCCIIEIOBAHUS B M30paHHOM 001aCTH SKCIIEPUMEHTAIBHBIX U
(W) TeopeTHuecKuX (PU3NYECKUX UCCIICTOBAHMM C IIOMOIIBIO COBPEMEHHOM PHOOPHOI 6a3bl (B
TOM YHCJIE CII0KHOTO (PU3UIECKOro 000pyI0BaHNUsI) U HHPOPMAIIMOHHBIX TEXHOJIOTHIA C Y4€TOM

OTeueCTBEHHOTO U 3apyoexHoro onbiTa (IK-2).

B pe3yabTare n3dyyeHusi Kypca CTyJAeHThI OyayT:

3namsb: ocHOBHbIE (hM3MUECKUE MPUHLUIBI MOJYyYEHUS JIA3epHOTO M3JIyuyeHUs M (pu3nueckue 3aKOHO-
MCPHOCTH, IIO3BOJIAIONIUMC YHPABJIATH BBIXOJHBIMH XapPaKTCPUCTUKAMHU JIa3€pHOro HCTOYHHKA, UMCTbH
npeaAcCTaBJICHUEC O COBPEMCHHOM COCTOAHHNU AUCHUIIIMHBI U O TCHACHIUAX PAa3BUTHA.

Ymemp: 060cHOBATH BOBMOKHOCTh IPUMEHEHHUSI COOTBETCTBYIOIIETO HCTOUYHUKA JIa3€PHOTO U3ITyYEHUS U
CHEIHATM3UPOBAHHOTO 000PYIOBaHMS B COOTBETCTBUU C MPEUIOKEHHON HCCIIeI0BATEIbCKON HIIN MpaK-
THUYECKOM 3a7aueil.

Bnadempw: nepBruYHBIMU HaBbIKAMU Pa0OTHI CO CHEKTPAIbHBIM 000pYI0BaHUEM, UCIIOJIB3YEMBIM MIPU pa-

ooTe ¢ JIa3€pHBIMU HCTOYHHUKAMH

4. O0beM TUCHUIIMHBI (MOAYJISA) M BUIbI y4eOHOH padoThl (pa3aeisiercs no popmam o0y-

YyeHus)
Buj yueOHoi1 padoThI Bcero ya- Cemectpsl
COB / 3a- 7 ; : ;
YETHBIX
CIIUHHI]
AyauTopHble 3aHATHUS (BCEro) 60/1,7 60/1,7 - - | -
B ToM uncie: - - - - -
Jlexuun 18/0,5 18/0,5 - - -
[Tpaktuueckue 3ansatus (I13) 36/1 36/1 - - | -

Konnoksnym - - - - -

Jlaboparopusie paboTs (JIP) - - - -] -

KonTpons camoctositenpHol pabotsl (KCP) 6/0,17 6/0,17 - - -

CamocTosiTeIbHasi paGoTa (Bcero) 48/1,33 48/1,33 - - -

B ToM umncie: - - - - -

KypcoBoii mpoekt (pabota) - - - -] -

Pacuetno-rpaduueckne paboThl - - - - -




Pedepar (nmpu Hanuuwn) 48/1,33 48/1,33 - - | -

Lomawnue koumpoavhvie padomoi - - -

BI/II[ arrecraguu 3a4cT - - -

OO01mmast TpyA0€MKOCTh Yachl 108 108 - -] -

3a4CTHBIC CIUHUIIBI 3 3 - - -

5. COAEP) KXAHUE ITPOI'PAMMBI
5.1 Conep:xanue pa3ieoB U TeM JUCHUTNITIMHBI

Tema 1. KoapuumeHThl JWHIITEHA M BEPOSITHOCTH I1€PEX0/10B.

VYpOBHM 3HEPIUU KBaHTOBBIX cucTeM. MHaynupoBaHHble U crioHTaHHbIE niepexoabl. Koapduu-
eHTbl DiHITelHa. KOorepeHTHOCTh MHAYLIUPOBAHHOTO U3JIyUYEHUSI.
Tema 2. CriekTpajibHbIe JINHUH NEPeX0/10B.

CooTHoI11IeHHE HEOTIpeIeICHHOCTEN SJHEPTUsI-BpEMS, €CTECTBEHHas muprHa JuHuu. lupuna
CIIEKTpa CIIOHTaHHOI0 u3inydeHus. JlopeHuesa Gpopma nunauu. ['ayccoBa ¢popma TMHUM TPU AOIIEPOB-
cKoM ymupeHuu. OTHOPOHOE U HEOAHOPOIHOE YIIUPEHHUE.

Tema 3. YcuneHne U3JIy4YeHUs] B AKTUBHBIX CpeJax.

[Tornomenue u ycuwienne. AxtuBHas cpena. Ceuenue noromenus. Hacplenue noriomenus,
IUIOTHOCTD MTOTOKA SHEPTUH HACHIIIAIOLIEr0 U3yYeHUs. DHEPrusl HACHIIICHUS B UMITYJIbCHOM PEXHUME.
Tema 4. MaTpHYHBIH 3J1eMEHT ONeparopa nepexoaa u Ko3¢gppuuueHTsl JUHIITEHHA.

VYpasuenue llpenunrepa u BoIHOBbIE (PYHKIMU CTAL[MOHAPHBIX cocTOosiHUM. [Ipnbnuxenus teo-
pun Bo3MyiieHUH. Cyneprno3uuy BOIHOBBIX (DYHKIMH CTallMOHAPHBIX COCTOSTHUM. MaTpHuHBIi 3J1EMEHT
orepaTopa JUIOJIBHOI0 MOMEHTa nepexoaa. OCUMUISIN HaceIeHHOCTH BEPXHEro YpoBHs, yacToTa Pa-
ou.

Tema 5. KBaHTOBBIE YCHJIUTEIH.

VYcunenne u renepauus nsiydeHus. CrekTpanbHas mojoca mnpomnyckaHus ycunutens. Llym
KBAHTOBOT'O yCHJIMTENS. BoIxogHas MOIIHOCTh. BeixoiHas sHeprusi. HenuHeliHoe ycuiieHHe.

Tema 6. I'enepanus u3;1y4eHuUs.

OTkprIThIEe pe3oHaTOphl. Perenepaiius pezoHaTopa Npy YCHJIEHUHU. Y CIIOBUSI CAMOBO30YXKACHHUS.
YacToTHBIN CIEKTP reHepanuu. BeixoqHas MOIHOCTh
Tema 7. OTKpBITBIE PE30HATOPDI.

Pacnipenenenue nomus B pezonarope. Yucino @penensa. Monsl pesonaropa. Bpems xKU3HU MOJBI
MaCCUBHOTO pe3oHaTopa. {u(pakimoHHbIe TOTEpU. Y paBHEHUE OTKPHITOTrO pe3oHaTopa. KoHpokanbHbIi
pesonatop. ['ayccoBsl myuku. Pacxogumocts nznydenus. [IpeobpazoBaHue rayccoBBIX MyYKOB JIMH3O0M.
[IpononbHBIE U TONIEPEYHBIE MOJIBI.

Tema 8. CHHXpOHHU3anKs MOJ pe3oHaTopa.

['enepanyst n3nydeHus: B HECKOJIIBKUX NMPOAOIBHBIX MoAax. CekTp reHepanuu. 3aTsruBaHue
Moza. Cuaxponuzanus MoJ. Llyr uMnynbcoB. JIUTENBHOCTD U IEPUO/] CIEA0BAHMS P CUHXPOHU3ALUN
MOJ. AKTUBHAsI M TACCUBHAsI CHHXpOHU3aIus Moa. CamocuHXpoHHU3aIus. Moaymsius 100poTHOCTH pe-
30HATOpAa.

Tema 9. I'a3oBbIe J1a3epbl.

OcobeHHOCTH ra3000pa3HOi aKTUBHOM cpelbl. MeTo bl BO30YKACHU. DISKTPUUECKUI pa3ps,
XUMHUYECKOe BO30YXKJIeHUE, ONTHYECKasi Hakauka. Pe3oHaHCHas repenaya SHEPTHH MPH CTOJIKHOBEHUSX.
I'enuii-HeonoBsIl nazep. Cxema ypoBHel. [lepenaua sHeprun Bo3OyxaeHus. KoHkypeHIus TuHui u3ny-
yenus. [lapametpsl azepa.

Tema 10. NonHble 1a3epbl. Jlazepbl Ha mapax MeTaJLI0B.

Apronosbiii nazep. Cxema ypoBHel. [InoTHOCTH TOKa paspsiaa. ¥YcnoBue naBepcur. [lapameTpsl
nazepa. ['enuii-kagmuessbiii nazep. Cxema yposueil. Katogopes. KI1/I razopaspsanbix nasepos. Jlazep Ha
Iapax MeIH, CXeMa ypOBHEH MapaMeTpsl Jla3epa.



Tema 11. MouJiekysipHbIe J1a3ephbl.

TpeboBanus k pabouemy BemecTBy. KonebaTenbHbIe CIIEKTPBI MOJIEKYII. Y TIICKUCIOTHBIN J1a3ep.
Mexanusm unBepcuu. Pons OydepHsix ra3oB. CriekTpasibHble CBOHCTBA. BpammarensHas crpykrypa. Ile-
pecTpoiika 4acToThl u3inydeHus. UMmynbCcHBIN pa3psia. CaMoCTOSTEbHBIA U HECAMOCTOSITEIbHBIN pa3psi-
Ibl. ['a301MHaMHYECKHE JIa3EPDL.

Tema 12. Jlazepbl HA KOHJAEHCUPOBAHHBIX Cpelax.

Tpex u 4eThIpexXypOBHEBbIE CXeMBI. be3nsmyyarenbHas penakcanus. JIeKTPOHHbBIE KOHPUTYypa-
M1 aTOMOB ¥ MOHOB MEPEXOIHBIX IPyII. PyOMHOBBIN U HEOAMMOBBIH Ja3ephl. Cxembl ypoBHEH. Jlazep-
HO€ cTekJ10. ONTHYECKUE CBONCTBA, JTyueBasi CTOUKOCTb.

Tema 13. Jlazepbl Ha KpacuTeJsIX.

CriekTpaibHO-IIOMUHECLIEHTHBIE CBOMCTBA Kpacuteie. Cxema ypoBHel. OnTuueckasi HaKauka.
[Tepectpoiika yacToTel. HempepbIBHBIN 1 UMITYJILCHBINM peKuM. JlammnoBas u JiazepHas Hakayka. Kpacu-
TEJIA B TBEPAON NOJIMMEPHON MaTpULIE.

Tema 14. Jlazepbl Ha IEHTPaxX OKPACKH.

Jedextsl B TBepAbIX Tenax. LleHTpbl okpacku. Metoabl okpamBaHus KpUcTamuioB. LleHTpsl
okpacku B IIII'K. Cniektpsl nornoienus u moMuHecteHuu. Ilepecrpoiika yactotsl s1a3epos. [lapamer-
phl 1a3epoB. Bubponusie u 6echononnble nepexoasl. Monsl xpoma. Jlazep Ha anexcanapute. MoHbl TH-
taHa. Jlazep Ha candupe ¢ TutaHoM. [TuKOCEKyHIHBII U (PEMTOCEKYHTHBIN PEKUM.

Tema 15. IMos1rynpoBOAHNKOBBIE JIa3epbl.

PexomOuHanmonnoe ceeuenue. Y popuu @epmu. YciioBue HHBEpcUU. besbIznyyarensHas peKOMOUHAIHS.
JlnonHbIe MHKEKUMOHHBIE J1a3ephl. J(Mana3oH JIMH BOJH U3ydeHUss. MOIHOCTb. ] '€TepOCTpyKTYpHI.
IIepecTpolika 4acTOTHI.

Tema 16. TenpeHU MU pa3BUTHS JIA3ePOB.

HoBble 1imHBI BOJIH 1a3€pHOTO U3Jy4eHUs. MeTO1bl HEIMHEUHON ONTHKHU, TeHEepalus TapMOHHUK,
pasHocTHbIX yacToT. BKP-nazepsl. Jlanbusas Y@ obnacts, peHTreHoBcKas o0nacTb. ['aMma-nazepsl.
OO6nactu NpUMEHEHNs J1a3epoB.

5.2 Pazaennl TUCHUNIMHBI M MEKIUCHUIIVIMHAPHBIE CBA3H C o0ecneyuBaeMbIMH (l'IOCJ'leJIleIIII/[MI/l)

JTUCIUATIIMHAMH
Ne HaumenoBanue obecrie- | Ne No TeM JaHHOW AMCHUIIIMHBI, HEOOXOAUMBIX JUIS U3YYEHUS
I/ | YUBAEMBIX JTUCHHUIUIUH | 00€CTICUMBAEMBIX TUCIUILINH (BIUCHIBAIOTCS Pa3pabOTIHKOM)
1. | KBa"ToBasg MexaHHuKa Tema | Tema | Tema | Tema | Tema | Tema | Tema
1 2 5 9 10 12 13
2. | OnTuka Tema | Tema | Tema | Tema
1 2 7 13
Beenenue B pusuky Tema | Tema | Tema
KOHJICHCHPOBAaHHOT O 11 14 |15
COCTOSIHUS

5.3. Pa3)Ie.]1bl U TEMbI JUCHHUIIJIMH U BU/bI 3aHATHH

No HaumenoBanue paznena Buasl 3ansgtrii B yacax
HanmenoBanue TeMbl IIpakr. JIa0.
n/m Jlexu. p CemuH KCP CPC | Bcero
3aH. 3aH.
1 | Kosdhdpunuentsr DitHITeiiHA 1
BEPOATHOCTH MEPEXOI0B 2 2 2 4 10
2 | CnekTpanbHble IMHUH TIEpe- 2 5 4
XOJIOB.
3 | Ycuienue u3nydeHus B ak- 9 4 5

THUBHBIX CpEaax.




4 | MaTpu4HBIiA 3JIEMEHT OTepa-
TOpa nepexoja u ko duiu- 2 4 2 2 10
€HThl DUHIITEIHA.
5 | KBanToBBIE yeunuTenu. 2 2 2 6
6 | ['enepanus u31ydeHU.. 2 4 6
7 | OTKpBITBIE PE30HATOPBHI. 2 6 8
8 | CunxpoHHu3aLus MOJ pe30Ha-
TOpA.. 2 2 2 6
9 | JIa3epsl Ha KOHJEHCUPOBaH-
HBIX cpenax 2 2 4
10 | 'a3oBbIe J1a3epHl. 2 2 2 6
11 | Monnsie na3epsl. Jlazepsl Ha
rapax MeTaJljIoB. 2 2 2 6
12 | MounekysipHbIe J1a3ephl. 2 2 2 6
13 | Jla3epsl Ha KPACUTEIISIX. 2 2 4 8
14 | JIazepsl HA IIEHTPaX OKPACKH. 3 4 7
15 | [lonynpoBOIHUKOBBIE JIa3€PHI. 3 4 7
16 | TenaeHIMU pa3BUTHS JIA3EPOB. 2 2 2 2 8
HToro 18 | 36 6 | 48 | 108
6. IlepeyeHb ceMMHAPCKUX, MPAKTHYECKUX 3aAHATHI M J1a00PAaTOPHLIX padoT
Ne Ne pazgena m | HamMeHoBaHMe ceMHMHaApOB, IPAKTH- Tpy- Oue- ®opmupye-
I/ | TeMbI IUCLHU- YECKUX U J1a0OpaTOPHBIX paboT JI0EM- | HOYHBIE | MbIE€ KOMIIE-
TUTAHBI (MO- KOCTBh | cpen- TEHIINN
Ty7Is) (uacsr) CTBa
1 2 3 4 5 6
1 |Temal Tennosoe usnydyenue. TepmoauHamu- Pedepar | (OITK-1)
yeckoe paBHOBecue. Pacmpenenenue 6 (ITK-1)
boneimana.  Koadduumentsr  Difn-
HITeiHA.. (TIK-2)
2 | Tema?2 CooTHoOIIIEHHE  HEOMPEIACICHHOCTEH Pedepar | (OITK-1)
«@Heprus-Bpems». EcTecTBeHHas mmIu- i
pUHa crnekTpainpHON JmHHUH. [Ipume- 6 (ITK-1)
HeHue 3akoHa byrepa-JlamGepTa-bapa. (TIK-2)
AKTHBHAas cpeqa.
3 | Tema3 VYcnoBue pe3oHaHca JIsI CHUCTEM U3 Pedepar | (OITK-1)
JBYX IUIOCKMX 3€pKall. DHepreruye- 5 (ITK-1)
CKHE TTapaMeTphl JIaMI Hakadyku. Bpe-
Ms KU3HM 4acTHUIL] B aKTMBHOH cpene. (TIK-2)
[TnoTHOCTH (DOTOHOB Ja3epHOrO Iyd-
Ka. JIazepHbIe TaTbHOMEPBHI.
4 | Tema4 Jlazepubie pe3onaropsl. [loporosas Pedepar | (OIIK-1)
UHBEpCcUs HacesleHHocTel. Bpems 6 (IK-1)
KU3HU (POTOHA B pe3oHarope. Pacuer
qucaa Moj pe3oHaropa. JloOpoTHOCTH (TIK-2)




peszonaropa. Koaddunuent ycmienus.

5 | Temab CunxpoHu3zalus MOJ PE30HATOPA. Pedepar | (OIIK-1)
Pacder uncna mon. Posib miuHBI pe3o-

Hatopa. JludpakunoHHble TOTEpPHU B 6 (ITK-1)
pe3oHarope. (TIK-2)
6 | Temab Pacuer BenmumHBl KO3 dUIEEHTA Pedepar | (OIIK-1)
KBaHTOBOTO YCHJICHHSI aKTHBHOM Cpe- 5 (IIK-1)

Ibl. YCIOBUSL CaMOBO30OYXKICHUS Te-
Heparopa. [laccuBHBIE MOZYIATOPHI (TIK-2)
JOOPOTHOCTH PE30OHATOPA.

7. IlpumepHas TeMaTHKA pedepaTuBHBIX padoT .

1.YpoBHU »HEPrUM aTOMOB, MOJIEKYJI, KpucTaIjIoB. [lormoiienue u ucmyckanue 3IeKTPOMarHUTHOTO U3-
Jy4EHHUSI.

2 Ilpunnun neicTBus J1azepa. MeToabl Co3/1aHus MHBEPCHH HACEIEHHOCTEH.

3.0nrugeckue pesoHaTopsl. CriekTp Moj pe3oHaTopa. JJoOpoTHOCTh pe3oHaTopa.

4. Metoabl MOIYSIIUU TOOPOTHOCTH pe30HaTOpa Jiazepa.

5.I'enepariust ONTHYECKUX TAPMOHHUK.

6.CamookycHpOBKa B Cpe/lax ¢ KEPPOBCKOM HETMHEHHOCTHIO...DunameHTanus.

7.Jlazepublii poOoii ra3oB. JlazepHas mia3ma.

8.JIazepHbI TEPMOSICPHBIN CHHTE3

9.JIazepHbIii HarpeB BemecTsa. JlazepHoe MJIaBICHUE U UCTIAPESHUE TTIOBEPXHOCTH.

8. YueOHo-MeTOoAMYeCcKOEe M HH(POPMALMOHHOE 00ecTedeHre JUCIUIIIMHBI (MOAYJISA):

OcHoBHas
1. Cusyxun [1.B. O6mmii kypc pusuku : yued. mocodbue myis cTya. ¢us. crei. By30B: B 5 T. / JI. B. Cuy-
XMH. - 3-€ U31., cTep. - M. : ®uszmatnut. - 22 cm. T.4 : Ontuka. - 2013. - 791 c. - Ilpeam. ykas.: c. 784-
791. - ISBN 5-9221-0763-1 : 300.00 p.
2. BeezieHue B KBaHTOBYIO (pusuky [DnexkrponHslit pecype] / A. H. ITapmrakos. - Mocksa : Jlans, 2010. -
351 c.; 21 em. - (YueOHuku 1 By30B. CrieninanbHast auTepatypa). - Pexum nocryna: ObC "U3natens-
crBo "Jlanp". - Heorpanuu. noctymn. - bubnuorp.: c. 349. - ISBN 978-5-8114-0982-2 : 403 p.
3. Uponos U. E. KBanToBas ¢puznka. OcHOBHBIE 3aKOHHI : [yue0. mocooue] / U. E. Mponos. - 4-e uzm.
(31.). - MockBa : BUHOM. Jlabopatopus 3Hanui, 2013. - 260 c. ; HeT. - (TexHn4Yeckuil yHUBEPCUTET.
Oo6mas ¢pusmka). - Pexxum gocryma: DBC "Pykont". - Heorpanud. noctym. - ISBN 978-5-9963-2302-9 :
b. . -
JlonoJHUTEIBbHAS {ﬁﬂm@ e / ﬁ_ Za ‘@7}
1. O.3BenTo. [Ipunnumst tazepos. C.- [lerepOypr, «Jlauby», 2011. 592c¢.
1. H.B.Kaprnog. Jlekiuu o kBaHTOBOM 3nekTpoHuke. M., «Hayka» 1988. 336c.
2. IManren P., [Tyrxod I'. OcHOBBI KBaHTOBO#H 31eKTpoHUKH. M.: Mup, 1972.
3. Slpus A. KBanrtoBas snektponuka. M.: Cos. paano,1980.
4. Miitnenn A., Jlana M. Beenenne B ¢pusuky nazepos. M.: Hayka, 1978,

408 c.
5. lenone H.b. BzaumoneiictBue nazepHoro usznydenus ¢ emectsoMm. M.: Hayka, 1989, 280 c.
6.demtpenep I'. Jlazepnas cnekrpockonus. M.: Mup, 1988 ., 390 c.

7. Ien N.®. ITpunnunsl HenuHelHON onTuku.-M.:Hayka, 1989.-557¢.

8. C.H. baraes, K.JI. Bogonesinos, E.M. Jluanos, O.H. Kpoxun, A.A. Manenkos, [LI1. [TamuxuH,

N.A. lllep6akos, Hauano nazepnoii 3ps1 B CCCP (c60opHuk crareit), M., DUAH, 2010.



9. K Bompocy 00 3KcnepuMeHTaIbLHOM JI0Ka3aTeNIbCTBE CYIECTBOBAHHS OTpULIATeNIbHON abcopOoumu
B.A. ®a6pukant, Hauano nazepnoii a3pst B CCCP (cOopHuk crarteit), M., DUAH, 2010.

10. KBaHTOBBII1 reHepaTop B BaKyyMHOH 00JIACTH CIIEKTPa IPU BO3OYKICHUHU KUKOTO KCEHOHA
anekTpoHHbIM ydkom H.I'. bacos, B.A. Jlanunerues, FO.M. IlTonos, J1.JI. Xonkeuu, Havasno na-
3epHoii 3psl B CCCP (c6opuuk crareit), M., DUAH, 2010.

11. I".®peitna, P.I1apkep, Jlazepsl Ha cBOOOAHBIX IekTpoHax. B Mupe Hayku 1989, Bbin.6,cTp.42.

12. Orreyn A. u np. IlepectpamBaemMoe KOT€pEeHTHOE pEHTreHOBCKoe m3imydeHue, Y DH, 1989,
1.125, BRI 1, C.125.

13. ITIpoxopoB A. HoBoe mokosieHue TBEpA0TEeIbHBIX J1azepoB, Y DH, 1986. 1.148, Beim. 1, c.7.

14. bacos H. u ap. [TonynpoBoauukoBsie nazepsl, Y ®H, 1986, 1.148, BbIm.1, c.35.

15. JIxx.Penu. [TpomblniuieHHble TpUMEHEHU J1a3epoB, M.: Mup, 1981, 630c.

16. JInanos E., IIpoxopoB A. JIazeps! 1 BojokoHHas ontuka, Y DH. 1986, 1.148, BbIm.2.

17. Koporees H.U., [llymait N.JI. ®duszuka MmouiHoro jiazepuoro uznydenus. M.: Hayka ®M, 1991.

18. IMuxTtun A. H. Ontuyeckas u KBaHTOBas 3JEKTPOHUKA: Y4eO./uis CTyIEHTOB By30B/
A.H.ITuxtuu.- M.: Beicor.mk., 2001.- 572c¢.

19. 1O0. /1. T'onsieB, I'.M. 3BepeB - Jlazepsl Ha KpHcTaUIax U UX MpuMeHeHue. «Paano u cBsI3by,
Mocksa ,1994r., 311 c.

20. B.I1.beixoB, O.0.Cunuyes - JIazepHbie pe3oHaTopsl, MockBa, «®Pusmatiuty», 2003r.

21. I1.I .KprokoB. @eMTocekyH1HbIe UMITYIIbCHI. M. «@u3matiauty, 2008. 208c.

B) MPOrpaMMHOe o0ecneueHue:. He npedycmampusaemcs

r) 0a3bl JaHHBIX, THHOPMAITMOHHO-CIIPABOYHBIE M IIOUCKOBBIC CUCTEMBI: HHTEPHET PECYpPChI B CBOOOI-
HOM J0CcTyIe 1 Ha caiite UI'Y WWW.iSU.ru u pusudeckoro daxyabrera UT'Y.

9. MaTepuajibHO-TEXHUYECKOE O0ecneyeHne JUCIHUIIHHDI:

O06opynoBanmne: MakeTsl TBEpAOTEIbHBIX U Ta30BbIX J1a3epoB. OOpa3ibl aKTUBHBIX Cpell. DJIEMEHTHI Ja-
3€pPHOU ONTHUKH.

Martepuanbl: aKTUBUPOBAHHBIE KPHUCTALIBI JJI1 KBAHTOBOW JJICKTPOHMKH, KPUCTAUIBI C IIEHTPAMH

OKpaCKu IJIsd KBaHTOBOM JJICKTPOHUKHU.

10. O6pa3oBaTe/ibHbIE TEXHOJIOTHH:

ITpu ocBOEHMM TUCIUIUTMHBI UCTIONB3YIOTCSI COUETaHUS BUAOB yueOHOM paboThl ¢ MeToaMu U hopMaMu
aKTUBU3AllMM MMO3HABATENbHON AESITEIbHOCTH yUYaluXcs JUIsl TOCTHXKEHUS 3allJIJaHUPOBAaHHBIX PE3ysbTa-
TOB 00y4YeHHs U (POPMHUPOBAHUS KOMIETeHIMH. Ha JeKIIMOHHBIX 3aHATUAX — AUCKYCCHUU, WHAWBUIYAIb-
HOe 00yueHHe 1 00yuyeHHe Ha OCHOBE OMbITa; HAa MPAKTHUYECKUX 3aHATUSAX — AUCKYyccusi, paboTa B KOMaH-
e, UHAWBUAYyalIbHOE 00yUueHHe, 00ydeHrne Ha OCHOBE OIbITa, NCCIIET0BATENLCKUI METOI.

JIytst MOCTHKEHUS TTOCTABJICHHBIX IIEJIeH MperogaBaHus TACIUTUINHBI PeaTU3YIOTCS CIEAYIOITHE CPel-
CTBa, CITIOCOOBI M OPTaHU3AIIOHHBIE MEPOTIPHUSTHS:

- U3Y4YEHHE TEOPETUYECKOTO MaTepralia TUCIUIIIIMHBI Ha JIEKIUAX
- CaMOCTOSTENBHOE U3YYEHUE TEOPETHUECKOI0 MaTepUalia AUCLMIUIMHBI ¢ UCIIOIb30BaHueM HHTEepHET-
pecypcoB, HHDOPMAITMOHHBIX 0a3, METOJIMYECKUX Pa3pabOTOK, CIICHATILHON y4eOHOW M HaydHOU JIUTe-
paTypel,

- 3aKpeIUIieHue TEOPETUYECKOro MaTepualia MpHU MPOBEACHUW MPAKTUYECKUX 3aHATHH 3aHSATHUA C HC-

MOJIb30BaHUEM JIEMOHCTPAIIMOHHOTO M HAarJSAHOTO (rpadMuecKkoro) MaTrepHajoB, CIEHUAIBHOW JIH-
TepaTypsbl, BHIITOJIHEHNE UHANBUYAJIbHBIX 33aJaHUMH.


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://www.isu.ru/

11. Ouenounnie cpeacrsa (OC):

DOHO OUEHOUHBIX CPEOCH8 NPEOCMAB/IeH 8 RPUNLONCEHUU K NPOPAMME

11.1. OueHo4HbIe CPeACTBA I BXOJAHOIO KOHTPOJISI (MOT'YT OBITh B BHJI€ TECTOB C 3aKPBITBIMU UJIU OT-
KPBITBIMHU BOIIPOCAMHN).

11.2. OueHo4yHble CpPeICTBA TEKYHIEro KOHTPOJIsi GopMHpYIOTCS B cooTBeTcTBHU C [lonoxkeHHeM o
0aJUTPHO-PEUTUHTOBOM CHCTEME YHUBEPCUTETA (MOTYT OBITh B BHJIE TECTOB, CUTYallMOHHBIX 3a/1a4, JEJ0-
BBIX M POJICBBIX UIP, JAMCIYTOB, TPEHUHIOB W 1p.). Ha3sHaueHue omeHouHbix cpeactB TK - BbISBHTH
chopmupoBannocTh kommnereniuit OIK-1, IK-1, ITK-2.

IlepeyeHb KOHTPOJIBLHBIX BOIMPOCOB /IJIsl CAMOCTOATEIbHOH PadoThl CTY/IEHTOB

. OcHOBHEIE IMPUHIUIIBI BO3HUKHOBCHUSA BBIHYKACHHOTO U3JIYUCHUA B KOHACHCUPOBAHHBIX CpEAax.
. Kakum O6p330M Q)opMa JIMHUU U3JIYYCHUS BJIMACT Ha YCHIICHUC cBera?

. KakoBrI ocobeHHOCTH B3aUMOJICUCTBUS QJICKTPOMArHuTHOI'O U3JTIyUCHUS C BeH.[eCTBOM?

. Kaxosa POJIb PE30HATOPAa B BOBHUKHOBCHHUHU I'CHECPALIUHU JIA3CPHOI'O I/ISJ'Iy‘ICHI/IH?

. Kakue tumer PE30HATOPOB UCIHOJIB3YHOTCA B OIITUYCCKOM I[I/IaHaSOHe?

. MeTtoanl CHUHXPOHU3AIMU MO U MOAYJISALIUA ,Z[O6pOTHOCTI/I pEe30HaTOpAa JIa3CpOB.

. Tunsl JIa3C€POB 110 BUAY UCIIOJIB3YyEMbIX dKTHUBHbBIX CPCI.
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. B ueM 0co0eHHOCTh reHepalyy Ja3epHOro U3IY4YEeHUs B TBEPAOTEIbHBIX Ja3epax?
9. IlpuHIMIIBI CENEKIMU YAaCTOT U MEPECTPOMKHU YaCTOTHI JIA3€PHOTO U3ITyYCHHUSL.

10. YcnoBus reHepanuy 1a3epHOTO U3IYyYEHHsI B IIOIYIIPOBOAHUKOBBIX CTPYKTYypax.
11. Metozs! npeoOpa3oBaHus YacTOT Ja3€PHOTO U3TYUECHHUS.

11.3. Oneno4nbie cpeacTBa IS MPOMEKYTOYHOM aTTecTanuu B oopme 3a4era.
IIpuMepHBIii CIMCOK BOIPOCOB K 3a4€Ty

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

2. Koapunmentst DitHimreiina. KorepeHTHOCT MHIYITUPOBAHHOTO U3JTyYEHHUS.

3. CooTHOIIEHNE HEOTIPEICTICHHOCTEH SHEPTUI-BpEMS, €CTECTBEHHAs IIUPHUHA JTMHHH.

4. llupuHa criekTpa CHOHTaHHOTO u3inyueHus. Jlopenuena gpopma nunuu. ['ayccoBa popma TMHUN IpU
JOTIIIEPOBCKOM yrpeHuu. OTHOPOAHOE U HEOAHOPOJHOE YILIUPEHHUE.

5. Ilornomenue u ycunenue. AktuBHas cpena. Ceuenue nornouieHus. Hacrblmenue noriomeHusl.

6. YcuseHne v reHepanus U3IydeHusl.

7. OTKpBITBIE PE30HATOPHI.

8. Moel pe3oHaTopa. Bpemst sku3HU MOJTBI TTACCUBHOTO pe3oHaTopa. dudpakiuonnsie motepu. 9. Kon-
¢doxanpHbIN pe3oHaTop. [IpogoabHBIE U TONIEPEYHBIE MOJIBI.

10. Cunxponuzanus MoA. Llyr uMmyabCcoB. JTUTENBHOCTD U IEPHOJ CIEIOBAHUS TIPU CHHXPOHU3AINT
MOJI.

11. AxTuBHas ¥ TaCCUBHAS CUHXPOHH3AIUS MOJ. Moy sius T0OpOTHOCTH pe30HATOpa.

12. AKTHUBHBIE U TACCUBHBIE MOAYJIATOPHI JOOPOTHOCTHU. [IpuHIMIT AEHCTBUSL.

13. OcobenHoCTH Ta3000pa3HOI AKTUBHOM Cpebl. MeTo b BO30OYKICHHS. DIEKTPHUIECKUI paspsi, OIl-
TUYeCKas Hakauka. Pe3oHaHCHas nepenadya SHEPTUU IPU CTOJKHOBEHUSX.

14. T'enuii-nHeoHOBBIN Ja3ep. [lapameTpsl nazepa.

15. Apronosslii nazep. ITapamerpsl nasepa.

16. I'enuii-kagmueBsiii nasep. Karodopes. KI1/] razopa3psaHbix 1a3epoB.

17. Tpex u 4eThIpexXypOBHEBbIE CXeMbl. PyOHMHOBBINM U HEOAUMOBBIH J1a3ephI.
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18. JIazepHoe crekso. OnTUyecKre CBOMCTBA, TyyeBast CTOUKOCTb.
19. CnexTpanbHO-TFOMUHECIICHTHBIE CBOMCTBA KpacuTenei.. OnTudeckas Hakayka.

20. Iepectpoiika yacToTsl. HempepsIBHBINA 1 UMITYJIBCHBIN peskuM. JlamrioBast u j1a3epHasi HaKadKa.

21. Kpacurenu B TBEpAOH MOJTMMEPHON MaTpHIIE.

22. JledexTsl B TBepABIX Tenax. LleHTpbl okpacku. MeTo1bl OKpalIuBaHus KPUCTAIIOB. LIeHTpBI OKpacku

B III'K. CriekTpsl MOriomeHus u JroMuHectueHuu. [lapamMerpsol gazepos.

23. [IpsiIMO30HHBIE U HETIPSMO30HHBIE TTOIYIIPOBOAHUKH. PekoMOMHAIIMOHHOE CBeUeHUE. Y CIIOBUE UH-

Bepcuu. Jlnanas3oH AnMH BOJIH U3inydeHus. ['eTrepocTpyKTyphl.

24. HoBble JUTMHBI BOJIH JIa3epHOT0 U3TydeHusl. MeTOoabl HETMHEWHOW ONTHKY.
25. lanbusis Y@ o6nacTh, peHTIEHOBCKast 00y1acTh. ['amMmma-mazepsl.

26. O6macTy MPUMEHEHHS J1a3epOB.

Pa3patGorunk:

wﬁ%ﬁz K. .-M.H., JIOIICHT H.T.MakcumoBa

[TporpamMma paccMoTpeHa Ha 3acefannu Kadeapsl o0IeH U AIKCIIEPUMEHTATHLHOU (DPU3HKU

« 13 » ampens 2020r.
[IpoTokoin Ne 6

3aB. kadeapoit “ / 1.¢.-M .H., mpodeccop 'aBpuiok A.A.
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