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[Iporpammy cocraBui: M.B. 3BepKoB, KaH/I. TEXH. HAYK
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AHHOTANMA

Kypc "OcHoBBI KBaHTOBO#l TeopuM W3TydeHHUs" MpeaycMaTpuBaeT O3HAKOMIICHHE CIyIIareliell ¢ OCHOBaMH
MOJYIIPOBOJHUKOBBIX ~ JIa3€POB M TOATOTOBKAa K M3YYEHHUIO JIPYIHX CIEHUATU3UPOBAHHBIX KypCOB IIO
KBaHTOBOM 3JIEKTPOHUKE.

3amaun Kypca:

- NpUOOpEeTEHHE CIyLIaTeJIIMU TEOPETHUYECKUX 3HAHMKW W HAaBBIKOB B O0JacTH 3aJad MOCTPOCHUS
MOJTYIPOBOJHUKOBBIX JIa3€pOB AJIsl YCTPOWCTB 00paboTKM M mepenadn MHGOPMAIUH, A TEXHOJIOTMYECKUX
MIPUMEHEHMNI;

- IIOATOTOBKA CHymaTeJ'IefI K U3YyYCHHUIO CMCIKHBIX IAUCHUILIJINH KBaHTOBOM QJICKTPOHUKHMU.
Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- AJITOPUTM ITOCTPOCHUS 30HHBIX IHEPTETHUECKUX ANArPaMM IreTepONepexoioB;
-YCJIOBHIE TIOPOTOBOTO TOKA TEHEPAIMH WHXKEKITMOHHOTO JIa3epa;

- pe3yabTaThl pacuéra MOl TUIOCKOTO JTUAJIEKTPUIECKOTO BOJTHOBO/A,

- BUAbI PC30HATOPOB MOJOCKOBBIX MHKCKIIMOHHBIX JIa3CPOB. MCTOILLI CCIICKIMKU OCHOBHOI'O THUIIA KOJIeOaHMMi
HWHXCKIITMOHHOTO JIa3€pa,

- YpaBHEHUsI, CBS3BIBAIOIIME KOJIMYECTBA IEKTPOHOB U (POTOHOB B pE30HATOPE (CKOPOCTHBIEC YPABHEHHUS);
- TETIJIOBBIE SIBIICHUS M KPUTEPUI HENPEPHIBHOM reHepalyy Jiasepa.

YMeTs:
- paccUMTHIBATH IIMPHHY 3aMpeiEHHON 30HbI TOTYNPOBOTHUKOBOTO TBEPAOTO pacTBopa B cucreme A"3*BA5;

- OILIEHUBATh JUIMHY BOJHBI TEHEpAlMd B Jla3epe C [BYXCTOPOHHEH TIe€TepOCTPYKTYpOH ¢ ydEToM
KBaHTOBO-pa3MEpPHBIX 3(PPeKToB;

- OHNpCACIIATH IMAapaMCTpbl YCHUIICHUSA MaTcpHraia aKTUBHON o00nacTH II0 OKCIICPUMCHTAJIbHBIM JIaHHBIM
HU3MEPCHUS MOIIHOCTHBIX U CIICKTPAJIbHBIX XapaKTCPUCTHK;

- OIICHWBATh U3MEHEHHE MOPOTOBOrO TOKAa M d((EKTUBHOCTH W3ITYUYCHUS B 3aBUCHMOCTH OT KO3 QUIMEHTa
OTpakKEeHUsI 3epKaJl pE30HATOPA;

- paCCUUTHIBATH CIICKTPAIIbHOC PACCTOAHUC MO q)a6pH—Hepo COCTABHOI'O OIITUYCCKOr'0 p€30HaTopa.

Bnaners:
- HeoOXOoauMOW JHTeparypod Ui pEIIeHHs 3aJad O pacdyeTe 30HHON DSHEPreTHYEeCKOW rarpaMMbl

TeTepOCTPYKTYD;
- HaBbIKaMU BbIOOpA KOHCTPYKIMH MHXEKIIMOHHOTO JIa3epa B 3aBUCHMOCTH OT peXnMa paboThl, MapaMeTpoB
U3ITy4eHHs U 001acTH IPUMEHEHHUS,;

- OCHOBHBIMH MCTOJaMH U3MCHCHUA MOIIHOCTHBIX U CIICKTPAJIbHBIX XaPaAKTCPUCTUK.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

1. MarepuaJsl A7 OJyIPOBOAHUKOBBIX JIa3€pPOB.

2. Hakauka nonynpoBOAHHUKOBBIX J1a3€pPOB.

3. Ilponecchl yCHIIEHUS M TE€HEPALMH B IOJIyIPOBOJAHUKOBBIX JIa3epax.
4. YcTpOHCTBO pe30HaTOpa MOIYIPOBOIHUKOBOIO JIa3epa.

5. KoHCTpyKIM# moaynpoBOJHUKOBBIX JIa3€POB.

6. IlpuMeHeHHnEe TOTYTPOBOJHUKOBBIX JIA3€POB.

1. leau u 3apauu

eap AUCUMNIMHBI

- O3HAaKOMJICHHE CIyIIaTelled ¢ OCHOBAaMH MOJYNPOBOAHHMKOBBIX JIA3€pOB M MOATOTOBKA K M3YUYEHUIO
JpyTux CIEeLHUaIU3UPOBaHHbBIX KypCOB 10 KBAHTOBOH 2JIEKTPOHUKE.

3agauu AUCHUILIHHBI



- MpHOOpETeHHEe CITyIIATeJIMU TEOPETHYCCKHX 3HAHWH M HAaBBIKOB B OOJIACTH 3a7ad MOCTPOCHHS
MONYTIPOBOJHUKOBBIX ~ JIa3€POB  JUII yCTPOWMCTB OOpabOTKM W mepenadd wHpopManuw, Jist
TEXHOJIOTUYECKUX IPUMECHEHHIA;

- IIOATOTOBKA CHymaTeJIeﬁ K U3Y4YCHHUIO CMCIKHBIX IAUCHUILJINH KBaHTOBOM QJICKTPOHUKHMU.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

IIK-1.1 CrocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGen craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aj1a4u, B ToM uncie pa3padareiBath 1 |[IK-1.2  CrniocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh |MOJEIN

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue | (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbI

3HAThb!
- QITOPUTM MOCTPOCHHUS 30HHBIX YIHEPTeTHUECKUX JHarpaMM I'eTepoIepexoioB;
- YCJIOBHE MTOPOTOBOTO TOKA FeHEPAIIH HMHXKEKIIMOHHOTO JIa3epa;
- pe3yabTaThl pacuéTa MO IUIOCKOTO AUIEKTPHUECKOTO BOJTHOBO/A;
- BHIBl PE30HATOPOB IIOJIOCKOBBIX WH)KEKIIMOHHBIX JIa3epoB. METOIbl CENEeKIMA OCHOBHOTO THIIA
Koste0aHuil HHXKEKIIMOHHOTO J1a3epa;
- YpaBHEHHS, CBS3BIBAIONIME KOJIMYECTBA JIICKTPOHOB H ()OTOHOB B pe30HATOpPE (CKOPOCTHBIE
ypaBHEHHS);
- TEIJIOBBIC SIBJICHUS ¥ KPUTEPHUI HENPEPBIBHOM I'eHEepaluy Jiazepa.
YMETh:
- paccuMTHIBaTh WIMPUHY 3aNpeIIEHHON 30HBI MOIYIPOBOJHUKOBOTO TBEPAOTO PACTBOPAa B CHUCTEME
AN3*B75;
- OICHMBATh JJIMHY BOJIHBI TCHEPAlMH B Jla3epe C ABYXCTOPOHHEW TeTePOCTPYKTYpOH ¢ yd4&ToM
KBaHTOBO-pa3MepHBIX 3P PeKToB;
- ONpEeNeNsaTh MapaMeTphl YCHJICHUS MaTepHuajia akTHBHOW OOJIACTH 110 SKCIIEPHUMEHTAIbHBIM JTaHHBIM
MU3MEpEHUS MOIIHOCTHBIX M CIIEKTPAJbHBIX XapaKTEPUCTHK;
- OIICHUBATh M3MEHECHHE IOPOTOBOTO TOKa W 3()()EKTHBHOCTH W3IIyYeHHS B 3aBUCHMOCTH OT
ko3 uIMeHTa OTpaskeH!sI 3epKajl Pe30HATOPA;
- pacCUMTHIBaTh CHIEKTpasibHOE paccrosiHre Mo ®adpu-Ilepo cocTaBHOrO ONTHYECKOTO Pe30HATOPA.
BIIAJICTh!

- HEOOXOOUMOHN JHUTEpaTypod Ui pelIeHUs 3aJad O pacueTe 30HHOM 3HEPreTHYECKOW IuarpaMMebl
reTepoCTPYKTYD;

- HaBBIKAMH BBIOOpA KOHCTPYKLHMHM HHXXEKIHOHHOIO Ja3epa B 3aBUCHMOCTH OT pPEXHMa paboTshl,
apaMeTpoB M3Iy4YeHUs U 00J1aCTH IPHUMEHEHNS;

- OCHOBHBIMH METO/IaMHU U3MEHEHUS MOIIIHOCTHBIX U CIIEKTPAJIbHBIX XapaKTEPUCTHK.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora

1 Marepuansl Ui OJYIPOBOAHUKOBBIX 3 9 10
J1a3epoB.

2 Hakauka momynpoBOIHUKOBBIX JIa3€pOB. 2 6 5

3 [Ipoueccsl ycuneHHs M TeHepaluu B ) 6 5
MOJTYTIPOBOJHUKOBBIX JIa3epax.

4 YerpoiicTBo pe3oHaropa 3 9 10
MOJTYIPOBOJHUKOBOTO JIa3epa.

5 Konctpykuuu HOJTYTIPOBOHUKOBBIX ) 6 5
J1a3epoB.
[Ipumenenue MOJTYTIPOBOJHUKOBBIX

6 P YHPOBOR 3 9 10
J1a3epoB.

HTtoro vacos 15 45 45

[TonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 2 (Becennuit)

1. Marepuass! A7 10JIyIPOBOJAHUKOBBIX JIa3€POB.

1.1. ITomynpoBOIHUKOBBIE Jla3epbl KaK yHUKaJbHBIE MPUOOPHI COBPEMEHHOM TeXHUKHU. OCHOBHBIC
HNOHATHA P-N-TIEPEXOZ, TEeTEPOCTPYKTypa, IUAJIEKTpU4YecKuid BosHOBOA. Mcropus pa3BuTHs
WH)XEKLIMOHHBIX JIa3€pPOB.

1.2. AxTHBHas cpena MOIYNPOBOAHHUKOBBIX Ja3epoB. JlazepHble YPOBHH M LIMPHUHA 3aIlpEIIEHHOMN
30Hbl. CTaTHCTMKA OJJIEKTPOHOB M JABIPOK B TOIXYHNPOBOAHMKAX. 30Ha bpuiumosHa W TOYKH
HKCTPEMYMOB. 30HHAS TUarpaMma NpsIMO30HHBIX U HETIPSIMO30HHBIX MAaTepHAaJIOB.

1.3.OyHKIMS TUIOTHOCTH COCTOSTHUM B KBAaHTOBO-pa3MepHON CTpykType. KBaHTOBBIE TOYKH.
Cyneppemérky. 30HHas1 AUarpaMma B MEXaHUYECKH HAPSKEHHBIX TeTEPOCTPYKTYpax.

1.4. TlomynpoBOJHHUKOBBIE MaTepuaibl JUIsl WHXEKUMOHHBIX Ja3epoB. CHEKTpajbHBIA Iuana3oH
reHepanuu. ApceHu] Taunus. Marepuansl U TBEpAbIE pacTBopbl B cucteme A3B5. Cucrema
AlAs/GaAs. YerBepusie coemmnenus GalnPAs. Coemunenus AllnGaP mns nasepoB BHIUMOTO
nranaszoHa. Ynerpaduonerosbie nazepsl B cucteme AlGaN/GaN.

1.5. MeTonbl BBIpaLIMBaHUS T€TEPOCTPYKTYP: MOJICKYISIPHO-ITYYKOBasl SIMTAKCHUS, POCT U3 ra30BOH
¢a3bl ¢ UCTIONB30BAaHHEM METAIIOOPraHUYEeCKUX coequHeHui. JKunkodasznas snurakcus. Bompocs
JIETUPOBAHMUSL.

2. Hakauka MOJIYITPOBOJAHHUKOBLIX JIA3CPOB.

2.1. Hakauka momynpoBOIHUKOBBIX J1a3epoB. ONTHUECKas U dJIEKTpOHHAasi Hakauka. VHkekuus depes
p-n-nepexoxa. Bpems xu3Hu HeOCHOBHBIX HocuTenen. Kpasuyposens depmu.

2.2. 30HHBIE JHEPreTUYECKUE aUarpaMMbl TeTeponepexofoB. Pa3pbiBel 30H Ha TeTEpOrpaHuLe.
W3otunHele rereponepexoibl. JIByXCTOPOHHSS TeT€POCTPYKTypa IMpPU IPSIMOM IEKTPUUECKOM
CMEIICHUH. YPAaBHEHHMS IEPEHOCA HOCUTENEH.

3. HpOHGCCLI YCUJICHUA U TCHCPALMHU B IMOJYIIPOBOAHUKOBLIX JIa3€pax.

3.1. IIpoueccel ycuineHus U TeHEpauuu B MOIyNpoBogHHKax. HeoOxommmoe ycioBHe TeHEpaluu.
3aBHCHMOCTb OPOTOBOTO TOKA OT TApaMETPOB AKTUBHOT'O CJIOS M ONTHYECKOTO Pe30HATOpa.

3.2. Barr-amnepHas XapakTepUCTHUKa. DKCIEPUMEHTAJIbHOE OINpeZesieHHue MapaMeTpoB YCUJICHHS B
nazepe. DKCIEPUMEHTAIBHOE OTIPEICICHUE CIIEKTPabHON 3aBUCUMOCTH YCUIICHUSI.



4. YcTpoiCcTBO pe30oHaTopa MoIyHpOBOIHHKOBOTIO J1a3epa.

4.1. VYcrpoiictBo pe3oHatopa. BoiHOBOAHas Monendh IUIOCKOTO AMAIEKTPUUECKOTO BOIHOBOJA.
Hucnepcuonnoe ypaBHeHue i TE-BomH. Od¢dexTuBHBII MOKa3arenb NPEJIOMIICHHUS U €ro
3aBUCHMOCTb OT TOJIIMHBI BOJIHOBOAA. [IpOHMKHOBEHHE BOJHBI 3a CTEHKY BOJHOBOAA, (aKTop
ONITUYECKOTO OTPAHUYCHHUS U PACXOANMOCTD U3NyUEHHS. YCIOBHE OAHOMOIOBOIO PEXKHUMA.

4.2. 3aBHCHMOCTD TIOKa3aTellsl MPEJIOMIICHHUS OT IIMPUHBI 3anpeiménHon 30Hbl s AlGaAs. Tuns
rerepoBoiHoBooB: OI'C, AI'C, PO-JII'C. ITomockoBsiii BOTHOBOM. BOTHOBOMHEIN MeXaHNU3M 3a CUET
ycuJIeHUs B 00JIaCTH MPOTEKAHUS TOKA. Me3aronoCcKoBbIi BOTHOBOI.

4.3. CrnekTpasibHasi CTPYKTypa H3JIy4eHHs! MOTyNPOBOIHUKOBBIX JiazepoB. OCOOEHHOCTH MOITY4YEHUS
OZIHOYACTOTHOTO pekuMa reHepanuu. CHexTp jlazepa ¢ KBAaHTOBO-Pa3MEPHON aKTHBHOHM 001aCThIO.
Crabunusanus 4acToThI 10 Ta30BOH sTUEHKe.

4.4. lnnaMyKa U3 1y4YCHUSI U CKOPOCTHbIE ypaBHEHHs. DPaKTOp CIOHTAHHOTO M3JIy4EHHUSI.

4.5. CocTtaBHOH pe30HATOpP C JOIMOJHHUTEIBHBIM CEJIEKTUBHBIM 3JIEMEHTOM (IU(PPaKLIUOHHOM
pemérkoi). Jlazep ¢ pacnpenenéHHoi oOpaTHOH cBs3b0. Jlazep ¢ BEpTHUKAIBHBIM PE30HATOPOM M
MOBEpXHOCTHBIM BbIBOAOM m3nmydeHusi (VCSEL). Pacnpenenénnoe OparroBckoe 3epkajio Ha
BOJIOKOHHOM CBETOBOJIE.

4.6. CuHXpoHHM3aLMsi U3IYyYEHHUS HECKOJNbKHX Ja3epoB. ONTHYECKUH MOIYNPOBOAHHKOBBII
YCHIIUTEITb.

5. KOHCprKLII/II/I IMOJIYITPOBOAHHUKOBLIX JIA3CPOB.

5.1. Pexumbl paboThl WM KOHCTPYKLHMH TOJyIPOBOIHUKOBBIX J1a3epoB. MeTonbl H3MEpeHHs
MOIIIHOCTHBIX U CHEKTPaIbHbIX XaPaKTEPUCTHUK.

5.2. TennoBble mpoOieMbl M HENPEPBIBHBIA pexuM reHepauuu. Karactpoduueckas u MemieHHas
Jerpaganms.

5.3. JInHeHKkH 1 peléTKN Ja3epoB ¢ NOBBIIIEHHOW MOIIHOCTEIO U3ITy4YEHH .

6. HpI/IMCHCHI/Ie MOJIYIIPOBOJAHUKOBLIX JIA3CPOB.

6.1. JlnonHas Hakauka TBepAOTeNbHBIX jJa3epoB. Jlazeprr anst BOJIC u ycrpolicTB mH(pOpMATHKH.
BuvsiHue BHEIIHENW ONTUYECKOM CBA3M Ha TeHEpalHtio a3epa. [[pumeneHne B CIeKTPOCKOIMH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

HeobOxoaumoe 000pynoBaHue IS JICKIUI U PAKTUIECKUX 3aHATHIA: ayIMTOPHUs, KOMIIBIOTEP U
MYJIBTUMETUIHOE 000pyI0BaHue (ITPOEKTOP).

OOecrieueHre CaMOCTOSTEIBHON pabOThL: JOCTYH B ceTh MHTEpHET, ZOCTYN K PEKOMEHI0BAaHHOM
auTeparype.

6.IlepeyeHnb pekoMeHyeMOIi JTUTEPATYPbI

OcHoBHas 1uTeparypa
1. [puntumnst mazepos [Teker] : [yae6. mocodue mist By30oB] / O. 3Bento ; mep. ¢ anri. [. H. Kosnosa [u
ap.] ; mox Hayd. pen. T. A. lllmaoHoBa ; pyc. mep. nepepad. 1 JIOI. IPU YIaCTUHU aBTOpa KHUTH .— 4-¢
n3a. — CII0. : Jlans, 2008 .— 720 c.
2. B.A.I'ypros, TBepnotenbHas snexkTponnka, M., «Texaocdepa», 2008.
3. A.H.ITuxtun, Ontryeckast 1 KBaHTOBas deKTpoHuKa, M., « Beicmmas mkomay, 2001, . 9.

4. IL.T"Enucees, [1onynpoBOJHUKOBEIE JIa3€pbl — OT TOMOIEPEXO0B JO KBAHTOBBIX TOUEK, « KBaHTOBas
anexktpoHukay, 2002, T. 32, No 12, c. 1085-1098.

JlononHuTenbHas TUTEpaTypa
1. ®uzuka nmomynpoBonHukoB [Tekcr] : yue6. mocobue mis By3oB / B. JI. Bonu-bpyesuy, C. I
KanamnukoB .— M. : Hayxka, 1990 .— 688 c.
2. IomynpoBOAHNUKOBBIC HHKEKIIMOHHBIE JIa3ephl. JIMHaMUKa, MOIYIISLUS, CHEKTPBI; IO, PE.
V.Tcanra, M., «Paguo u cBs3b», 1990.



7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.ru.wikipedia.org
2. http://www.qwuantum-electron.ru
3. http://www.exp.window.edu.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX U CEMUHAPCKUX 3aHATHIX UCIIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYast
JIEMOHCTPALUIO MPE3CHTALIUM.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTy,I[eHT, HpOCJ'IYH_IaBH_II/II\/’I KypC 33HHTHI>1, JOJDKCH OBJIaJCThb O6H_II/IM MIOHSATHUHHBIM afraparoMm "
HAy4YUTBCA MIPUMEHATDH TCOPETUYCCKNUEC 3HAHN Ha IIPAKTUKE.

VYenenrHoe ocBoeHUE Kypca Tpedyer:
1) mocemnieHus Bcex 3aHATHH, IPEIYCMOTPEHHBIX YU€OHBIM INIAHOM; BE/IEHHE KOHCTIEKTOB 3aHATHI;

2) BaKHO AOOUTHCS MOHMMAHUSI U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYHEHUU W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CJIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE
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1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «OCHOBBI KBAHTOBOU TCOPUU U3TTYYCHUA» 06y‘lalOH.IHﬁC9[ JOJIKCH:

3HAThb:

- aJITOPUTM MMOCTPOCHUSA 30HHBIX SHCPTCTUUCCKUX JUArPAMM I'€TCPOIICPCXOA0B;

- YCJIOBHUE MOPOTOBOI0 TOKA rCHEpalilu MHKECKIIUOHHOT'O JIa3epa,

- pC3yJIbTaThbl pacqéTa MO IIJIOCKOI'0 AUIJICKTPUYICCKOTIO0 BOJIHOBO/JA,

- BHAbI PE30HATOPOB IIOJIOCKOBBIX HWHKCKIMOHHBIX JIa3€POB. MeToapl CEIEKIUM OCHOBHOIO THIIA

KoJIcOaHMi HWHXCKIMOHHOTO J1a3epa,

- YpaBHEHHUS, CBS3BIBAIOIINE KOJIMYECTBA JJIEKTPOHOB M (JOTOHOB B pE30HATOPE (CKOPOCTHBIE

ypaBHEHUS);

- TEIUIOBBIE SIBJICHUS U KpUTEPUI HEIIPEPBIBHOM reHepaluu Jiazepa.

yMeThb:

- paccuuThBaTh LIMPUHY 3alpeIl€HHON 30HBI MOJIYIPOBOJHUKOBOIO TBEPIOIO PAcTBOpAa B CUCTEME

AN3*BAS;

- OLIEHUBaTh JUIMHY BOJHBI I'€HEpAallUUd B Jla3epe C ABYXCTOPOHHEHW TIeTEpOCTPYKTYpOH ¢ y4ETOM

KBaHTOBO-pa3MEpPHBIX 3(PPeKToB;

- ONpeAEs AT NapaMeTpbl YCUIIEHUS Mareprasa akTUBHOW 00JIaCcTH 1O 3KCHIEPUMEHTAJIbHBIM JaHHbBIM
W3MEPEHUS] MOLTHOCTHBIX U CHIEKTPAJIbHBIX XapaKTCPUCTHK;

- OIICHUBATh M3MEHEHUE IIOPOTOBOTO TOKa U 3()P(HEKTUBHOCTH H3IYyYeHHS B 3aBUCHUMOCTU OT
ko3 umenTa oTpaskeHusl 3epKajl pe30HaToPa;

- pacCUMTHIBaTh CHEKTpasibHOE paccTosiHue Mo @adpu-Ilepo cocTaBHOrO ONTHYECKOTO Pe30HATOPA.

BJIAA€Th:

- HEOOXOMUMOHN JUTEpaTypor JUIs pelIeHUs 3aJad O pacueTe 30HHOW IHEPreTHUECKOW JrarpaMMbl

FeTEPOCTPYKTYP;

- HaBBIKaMH BBIOOpA KOHCTPYKIMHM HH)KEKIIMOHHOTO Ja3epa B 3aBHCHMOCTH OT peXuMa paloThl,
MapaMeTpoB U3Iy4YeHUS U 001aCTH IPUMECHEHUS;
- OCHOBHBIMM METO/IaMU U3MEHEHUS] MOIIIHOCTHBIX U CIIEKTPAJIbHBIX XapaKTEPUCTHK.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

Jlns mpoBeneHHsT TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH IIPEIyCMOTPEH KpaTKHi Ompoc MO TeMaMm

NPpCAbIAYUICTO 3aHATUA

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bomnpocs! k 3k3aMeRy.

1. DneKTpOnpOBOAHOCTD MOITYIIPOBOTHUKOB.




. Pacnipenenenune @epmu-/lupaka.

. BonHOBas (yHKIHS 7IEKTPOHA B IEPUOANIECKOM TIOJIE.

. 3oHa bpuosHa 11 KyOU4ecKoi rpaHelleHTPUPOBAHHON PEIETKU

. OyHKIUS IVIOTHOCTH COCTOSIHUM DIIEKTPOHOB B KPUCTAJIIE U KBAHTOBOM SIME.
. llupuna 3anpenénHoii 30061 1711 cucteMbl AlGaAs.

. IloHsATHE TOMO- U TETEPOCTPYKTYPHI.

0 3 N L A WD

. YcrnoBue n30MOp(HOTo pocra.

9. DHepreTnyeckre ypoBHU JOHOPOB U aKIEMTOPOB.

10. OObEMHBIH 3apsil B p-n IEpEXo/ie.

11. KBazuypoBenp @epmu.

12. 30HHBIE SHEPTETHUECKUE THArPaMMBbI T€TEPONIEPEXOI0B.

13. TloporoBoe yciioBue TeHepalii HHKEKIIMOHHOTO J1a3epa.

14. Iuddepennuanpuas 3ppekTnBHOCT U3MyUeHUS U KOIPPHUIIMEHT MOJIE3HOTO JEHCTBUS JIa3ePHOTO
IVOJa.

15. Monenp TI0CKOro JUAIEKTPUIECKOTO BOTHOBOAA.

16.®akTOp ONTUYECKOTO OTPAaHUYEHUS B BOIIHOBO/IE.

17. 3aBUCHUMOCTH MOKa3aTes MPEJIOMIICHHS OT cocTaBa Aiisi cucteMbl AlGaAs.

18. Turmsl rerepoBomuoBozos: OI'C, IT'C, PO-II'C.

19. KoHCTpyKIIMH MTOJIOCKOBBIX BOJTHOBOZOB.

20. PaccrosiHre MeX Ty POIOJIEHEIMU MofaMu B pe3oHarope ®adpu-Ilepo.

21. ®opmyna qudpaKLIMOHHON PEILETKH.

22. Pactipenenénnas oOpaTrHasi CBsI3b.

23. Jlazep ¢ BEpTUKAIBHBIM PE30HATOPOM U IOBEPXHOCTHBIM BbiBoAOM m3nyueHus (VCSEL).
24. CKOopOoCTHBIC YPaBHEHUS AJIsl 3JICKTPOHOB U (DOTOHOB.

25. KpemHuueBbIit poTOaMO 71 U3MEPEHHSI MOIITHOCTH U3ITyYeHUSI.

26. TermoBoe CONPOTHBIIEHHUE COOPKH JIA3EPHOTO TUO/A.

27. YcnoBue HENPEPBIBHOTO PEKUMa IT'eHEPALHH.

28. MexaHu3M KaracTpo(UIeCKOM ONTUYECKOM Jerpasalui akTUBHOM 00I1aCTH JIa3€PHOTO JUO/A.
29. JInHEeWKH 1 pemETKH JIa3€pOB C MOBBIIIEHHON MOITHOCTBIO U3ITy4YEHHUS.

30. ynunet BonH nazepos ans BOJIC.

31. lllupuHa TMHUY U JUIMHA KOTEPEHTHOCTHU U3ITy4YCHUSI.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

IIpumep 1.

1. KpemuueBblit hoToauoa 1y n3MEpeHus: MOIIHOCTH U3y YCHHS.
2. TeroBo€ CONPOTUBIICHUE COOPKH J1a3epHOTO AUO/A.

[Ipumep 2.
1. IloHsATHE TOMO- ¥ TETEPOCTPYKTYPHIL.
2. YcnoBue n30Mop(hHOTo pocTa.

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):

*  CcHCTEMaTU3MPOBaHHBIE, IIyOOKME W TOJHBIC 3HAHMA 110 BCEM paszesiaM yueOHOH mporpammel, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;

. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HMHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  Oe3ympeuHOE BIIAJCHUE HWHCTPYMEHTAapUEM Y4eOHOW IUCHMIUIMHBI, yMeHHE ero 3(QeKTHBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1ay;

. BBIPOKCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTyalluH;

* TMOJIHOE U TIIyOOKOE YCBOGHHE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIOBAHHOM
y4eOHON MPOrpaMMO TUCTIMITIIHEI;

* YMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENIUAX U HAIPABICHUAX 10 U3ydaeMOi AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHUS IPYTUX JUCIUILINH;



*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BRICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJIb30BAHUE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EeKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIEeMBbl B HECTaHIApTHOM
CUTyallUd B paMKax Yy4eOHOH MporpaMMmbl, IIOJIHOE YCBOEHHE OCHOBHOW M JONOJHHUTEIbHOMN
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 0 U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCToOsTelbHAas paboTa Ha MPAKTHUYECKHUX, JaOOpAaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INTyOOKHE U TOJHBIC 3HAHHS MO BCEM IOCTABJICHHBIM BOIPOCAM B 00beMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYyYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieaTh 000CHOBAHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTApHEM yueOHOW MUCLUILIMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON MpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBLHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLMIUIMHE U JaBaTb UM KPUTHUYECKYIH OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa HA MPAKTUYECKUX, TaOOPAaTOPHBIX 3aHITUSAX, CHCTEMaTHYeCKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

* HCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTUH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

*  BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B NMOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHE OCHOBHOW W JIOTIOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOH Mporpammon
JVCIUIUIAHBL;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJHEHUS 3aAaHUH.

6 6aoB — (XOPOILO):

* JIOCTaTO4YHO IOJIHBIE U CUCTEMAaTU3UPOBaHHBIC 3HAHUSI B 00beMe yueOHOH porpaMmbl;

*  HCIOJIb30BaHHE HEOOXOAMMOHN HAayYHOW TEPMHUHOJIOIHWH, CTHIMCTUYECKH TI'PaMOTHOE, JIOTHYECKH
MPaBUWIILHOE M3JI0KEHUE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBaHHBIE BHIBOIBI;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U NMPOGECCHOHANBHBIX 33J1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO MPUMEHSTh TUIIOBBIC PEIICHHS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
IUCIMIIMHE M JaBaThb WM CPaBHUTEIBHYIO OIICHKY; AaKTHBHAs CcaMOCTOsTenbHas pabora Ha
MPAaKTUYECKUX, JTA0OPaTOPHBIX 3aHITHUAX, NEPUOAMYECKOE YYacTUE B TPYIIOBBIX OOCYXKICHHSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;



*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
M3JI0)KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JENIaTh BBIBOJKI;

*  BJAQJCHUE HHCTPYMEHTapHUeM Y4YeOHOW IWMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX yueOHOM MPOrpaMMBl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0Aa30BBIX TEOPHSX, KOHIENIMSAX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocCToOsTelbHas padoTa Ha MPAKTUYECKHX, JaOOpPaTOPHBIX 3aHATHUSX, Y4acTHE B TPYIMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amna — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00bEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJb30BaHUE HAaydHON TEPMMHOJOTUM, CTHJIMCTUUYECKOE U JIOTUYECKOE W3JIOKEHHE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BJAJCHUE HHCTPYMEHTapueM Y4YeOHOW IMCUUIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B DPELICHUU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

* yYMEHHE [0l PyKOBOJACTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHHME OPUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHUIX 10 U3ydaeMoOM
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora mox PpPYKOBOACTBOM HpenojaBaresii Ha NPAKTUYECKHX, J1a0OpaTOPHBIX 3aHATHUSX,
JIOITyCTUMBIHA YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJlaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHMI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTpaMMOi TUCIUILTHHBL;

*  HCIIOJIb30BaHHE HAyYHOW TEPMHMHOJIOTHH, H3JIO)KEHHE OTBETa Ha BOMIPOCHI C CYIIECTBEHHBIMU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cmaboe BIaJcHWE WHCTPYMEHTapueM Y4YeOHOU IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEHICHUH
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyYMEHHE OpPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIHMSIX W HANpaBICHUSIX H3ydaeMon
JIHCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KHHA YPOBEHB KYJIBTYPHl UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAHUSl OTJCNBHBIX JIUTEPATypHBIX HCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4YeOHOW MpOrpaMMoii
JIHCIHILINHDI,

. HEYMEHHE HWCIIOJIb30BaTh HAYYHYH) TEPMHUHOJIOTHIO IUCIUILIMHBI, HAJIMYUE B OTBETE TPyObIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

Ilpu mpoBeneHMM SK3aMeHa oOyudarorieMycst mnpemoctamrisercs 30 MUHYT Ha MOAroTOBKY. Ompoc
oOyuaroIerocs 1Mo OWJIETYy HE JO/DKCH MPEBBINIATh IBYX aKaJeMHUYCCKHX YacOB B YCTHOW U (WIIH)
MMCEMEHHOU (opme.



