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kageapa KBAaHTOBOHN JICKTPOHUKH
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[Iporpammy cocraBui: M.B. 3BepKoB, KaH/I. TEXH. HAYK

[Iporpamma obcyxieHa Ha 3aceflanny KadeIpbl KBAHTOBOW deKTpoHuKH 29.05.2020



AHHOTANMA

Kypc "OcHoBBI KBaHTOBO#l TeopuM W3TydeHHUs" MpeaycMaTpuBaeT O3HAKOMIICHHE CIyIIareliell ¢ OCHOBaMH
MOJYIIPOBOJHUKOBBIX ~ JIa3€pOB M MOATOTOBKA K H3YUYCHHIO JPYTUMX CHEHHAIU3UPOBAHHBIX KYPCOB IIO
KBaHTOBOM 3JIEKTPOHUKE.

3amaun Kypca:

- TpUOOpEeTEeHHE CIyLIaTeJIMU TEOPETHUYECKMX 3HAHMH W HABBIKOB B OOJACTH 3ajad MOCTPOCHUS
MOJTYIPOBOJHHUKOBBIX JIa3€pPOB UIS yCTPOMCTB 00pabOTKHM M mepeaayd MHPOpPMAIUH, AT TEXHOJIOIMYECKHX
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 PE30HATOPOB IMOJIOCKOBBIX MHXXCKIMOHHBIX JIA3CPOB. MGTOI[LI CCIICKOMKU OCHOBHOI'O THIIA 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;

- OIICHUBATh JUIMHY BOJHBI TECHEpALlMM B Ja3epe C ABYXCTOPOHHEH TIeTepOCTPYKTypoH C yd&ToM
KBaHTOBO-pa3MEpPHBIX 3(PPeKToB;

- OHNpCACIIATH IAapaMCTpbl YCHUJICHUSA Marcpurajia AKTUBHOM 001acT 110 OKCIICPUMCHTAJIbHBIM JIaHHBIM
HU3MEPCHUS MOIIHOCTHBIX U CIICKTPAJIbHBIX XapaKTCPUCTHK;

- OIICHWBATh U3MEHEHHE MOPOTOBOrO TOKa W 3((EKTUBHOCTH M3IYUYCHHS B 3aBUCHMOCTH OT KO3 QUIMEeHTa
OTpakKEeHUsI 3epKaJl pE30HATOPA;

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

Brnaners:

- HeoOXOomuMOW JHUTepaTypod HJisi pelleHHsl 3anad O pacyeTe 30HHOW JHEPreTHYECKON JuarpaMMbl
TeTepOCTPYKTYP;

- HaBBIKAMU BBIOOpa KOHCTPYKIIUH WHKEKIIMOHHOTO JIa3epa B 3aBUCUMOCTH OT peXruMa paboThl, TapaMeTpoB
M3ITy9eHUs U 00IacTH IPUMCHEHNS,

- 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

- O3HAKOMJICHHUE CIyLIaTeNIed ¢ OCHOBAMM IOJIYNPOBOJHUKOBBIX Ja3€pOB U IMOATOTOBKA K H3YUYEHHIO
JpyTux CIEeLHUaIU3UPOBaHHbBIX KypCOB 10 KBAHTOBOH 2JIEKTPOHUKE.

3agauu AUCHUILIHHBI



- MPHOOpETEeHHEe CITyIIATeIsIMA TEOPETHYSCKMX 3HAHMW W HABBIKOB B O0JACTH 3a/ad MOCTPOCHHS
MONYTIPOBOJHUKOBBIX ~ JIa3€POB JUII  YCTPOWCTB 00OpabOTKM W Tepenaun WHPOPMALUHU, JUIS
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIAThH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON

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

pemarh 3aj1a4u, B ToM uncie pa3padarsiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MPOLIECCOB, OLEHUTh KadeCTBO pa3pabOTaHHOMN
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh |MOJEIN

HOBBIC

Hay4HBIC PE3yIIbTATHI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHUecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

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;
- YpaBHCHHS, CBS3BIBAIONIME KOJIMYECTBA OJJICKTPOHOB M (OTOHOB B pe30HATOpE (CKOPOCTHHIC
ypaBHEHHS);
- TEIJIOBBIC SIBJICHUS ¥ KPUTEPHUI HENPEPBIBHOM I'eHEepaluy Jiazepa.
YMETh:
- paccuMTHIBaTh MIMPUHY 3aNpEIIEHHON 30HBI MOIYIPOBOJHUKOBOTO TBEPAOTO PACTBOPA B CHUCTEME
AN3*B75;
- OIICHMBATh JUIMHY BOJHBI TEHEpPAalMU B JIa3epe C JBYXCTOPOHHEH TIeTepOCTPYKTYpOH C y4EToM
KBaHTOBO-pa3MepHBIX 3P PeKToB;
- ONpEeneNsaTh MapaMeTpbl YCHICHHSI MaTeprala akKTUBHOM 00JAacTH MO IKCIEPUMEHTAIBHBIM JTaHHBIM
MU3MEpEHUS MOIIHOCTHBIX M CIIEKTPAJbHBIX XapaKTEPUCTHK;
- OIICHUBATh HM3MEHEHHE IIOPOTOBOTO TOKa M A(PQPEKTUBHOCTH H3IYYCHUS B 3aBHCHUMOCTH OT
ko3 uIMeHTa OTpaskeH!sI 3epKajl Pe30HATOPA;
- pacCUMTHIBaTh CHIEKTpasibHOE paccrosiHre Mo ®adpu-Ilepo cocTaBHOrO ONTHYECKOTO Pe30HATOPA.
BIIAJICTh!

- HEOOXOIMMOW JUTEpaTypoil Ijisl PEeUIeHHs 3a/Jad O pacyeTe 30HHOW JIHEPreTMYecKOW OuarpaMMebl
reTepoCTPYKTYD;

- HaBBIKAMH BbIOOpAa KOHCTPYKUMHM HMHXKEKIMOHHOTO Jla3epa B 3aBUCHUMOCTH OT PEXUMa PabOTHI,
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 JUisi  TOJXYHPOBOAHUKOBBIX 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. TTomynpoBOIHUKOBBIE Jla3epbl KaK yHHUKaJbHBbIE HMPUOOPHI COBPEMEHHON TeXHHKH. OCHOBHBIC
MNOHATHA P-N-TIEPEXOZ, TETEPOCTPYKTypa, JIUAJIEKTpUUYECKHi BonHOBOA. Mcropust pa3BuUTHSA
WH)XEKLIMOHHBIX JIa3€pPOB.

1.2. AxTuBHas cpena MOTYMPOBOJHUKOBBIX JIa3epoB. JlazepHble YpOBHM M HIMpPHHA 3aINPEIIEHHOMN
30Hbl. CTaTHCTMKa 3JIEKTPOHOB M JABIPOK B MNOJIYNPOBOJHHMKAaX. 30Ha bpuumosHa U TOYKH
HKCTPEMYMOB. 30HHAS TUarpaMma NpsIMO30HHBIX U HETIPSIMO30HHBIX MAaTepHAaJIOB.

1.3.OyHKIMS TUIOTHOCTH COCTOSHUN B KBaHTOBO-pa3MepHOW cTpykrype. KBaHTOBbIE TOUKH.
Cyneppemérky. 30HHas1 AUarpaMma B MEXaHUYECKH HAPSKEHHBIX TeTEPOCTPYKTYpax.

1.4. TlomynpoBOOHUKOBBIE Marepuajbl A WHXEKIHOHHBIX Jja3epoB. CIEKTpalbHBIA AHana3oH
reHepanuu. Apcenun ramnus. Marepuansl U TBEpAble pacTtBopsl B cucreMe A3BS5. Cucrema
AlAs/GaAs. YerBepuwsie coenmnenus GalnPAs. Coemmnenus AllnGaP pms nasepoB BHIMMOTO
nranaszoHa. Ynerpaduonerosbie nazepsl B cucteme AlGaN/GaN.

1.5. MeTonbl BBIpalIMBaHUs T€TEPOCTPYKTYP: MOJICKYJSIPHO-ITyYKOBasl SIUTAKCUS, POCT U3 ra30BOU
¢a3bl ¢ UCTIONB30BAaHNEM METATIOOPTaHMYECKUX coenuHeHui. JKnuakodasnas snurakcus. Bornpocsr
JIETUPOBAHMUSL.

2. Hakauka MOJIYITPOBOJAHHUKOBLIX JIA3CPOB.

2.1. Hakauka mosrynpoOBOAHUKOBBIX JlazepoB. OnTudeckasi U 3JEKTPOHHAS Hakauka. MHkeKus yepe3
p-n-nepexoxa. Bpems xu3Hu HeOCHOBHBIX HocuTenen. Kpasuyposens depmu.

2.2. 30HHBIC JHEPreTHYECKUE IMarpaMMbl TeTepOIepexodoB. Pa3pbiBbl 30H Ha TreTeporpaHulle.
W3otunuele rereponepexoisl. JIByXCTOpOHHsSISI I€TEPOCTPYKTypa IpU IPSIMOM 3JIEKTPUYECKOM
CMEIICHUH. YPAaBHEHHMS IEPEHOCA HOCUTENEH.

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

3.1. Ilpoueccel ycuineHHsl U TeHEepalMu B MONynpoBoaHMKax. HeoOxomnmoe ycioBue reHepanuu.
3aBHCHMOCTb OPOTOBOTO TOKA OT TApaMETPOB AKTUBHOT'O CJIOS M ONTHYECKOTO Pe30HATOpa.

3.2. Barr-amnepHas XapakTepuUCTHKa. DKCIEPUMEHTAIbHOE ONpeesIeHne MapaMeTpPOB YCUIICHUS B
nazepe. DKCIEPUMEHTAIBHOE OTIPEICICHUE CIIEKTPabHON 3aBUCUMOCTH YCUIICHUSI.



4. YcTpoiCcTBO pe30oHaTopa MoIyHpOBOIHHKOBOTIO J1a3epa.

4.1. VYcrpoiictBo pe3oHatopa. BoiHOBOAHas Monendh IUIOCKOTO AMAIEKTPUUECKOTO BOIHOBOJA.
Hucnepcuonnoe ypaBHeHue g TE-BoiaH. O¢¢exkTuBHBIH MOKazaTelb MNPEIOMIICHHS W €ro
3aBUCHMOCTb OT TOJIIMHBI BOJHOBOAA. IIpOHMKHOBEHHME BOJHBI 32 CTEHKY BOJHOBOJA, (aKTop
ONITUYECKOTO OTPAHUYCHHUS U PACXOANMOCTD U3NyUEHHS. YCIOBHE OAHOMOIOBOIO PEXKHUMA.

4.2. 3aBHCHMOCTD TIOKa3aTellsl MPEJIOMIICHHUS OT IIMPUHBI 3anpeiménHon 30Hbl s AlGaAs. Tuns
rerepoBoiHoBoioB: OI'C, AI'C, PO-JII'C. [TomockoBbiii BOHOBOM. BOTHOBOMHEIN MeXaHU3M 3a CUET
ycuJIeHUs B 00JIaCTH MPOTEKAHUS TOKA. Me3aronoCcKoBbIi BOTHOBOI.

4.3. CrnekTpanbHasi CTPYKTypa H3JIy4eHUs TOJTYIPOBOAHUKOBBIX J1a3epoB. OCOOCHHOCTH MONYUYCHHS
OZIHOYACTOTHOTO pekuma renepanuu. CHEeKTp ja3epa ¢ KBAaHTOBO-Pa3MEpHON aKTHMBHOW 0OIaCTbIO.
Crabunusanus 4acToThI 10 Ta30BOH sTUEHKe.

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

4.5. CocTtaBHOH pE30HATOP C JOMOJHUTEIBHBIM CEJICKTHBHBIM OHIEMEHTOM (IU(pPaKIHOHHOMN
pemérkoi). Jlazep ¢ pacnpenenénHoii oOpaTHOH cBs3bio. Jlazep C BEpTHKAIbHBIM PE30HATOPOM H
MOBepXHOCTHBIM BbIBOAOM wu3iydeHuss (VCSEL). PacmpenenénHoe OpsrroBckoe 3epkaino Ha
BOJIOKOHHOM CBETOBOJIE.

4.6. CuHXpoHHM3aLMsi U3IYyYEHHUS HECKOJNbKHX Ja3epoB. ONTHYECKUH MOIYNPOBOAHHKOBBII
YCHIIUTEITb.

5. KOHCprKLII/II/I IMOJIYITPOBOAHHUKOBLIX JIA3CPOB.

5.1. Pexumbl pabOThl M KOHCTPYKUMH TIOJXYHPOBOAHHMKOBBIX JIa3epoB. MeToApl H3MEpEHUs
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. JluonHas Hakauyka TBEpAOTeNbHBIX JazepoB. Jlazepsr mist BOJIC u ycrpoiicTB nHGQOpMATUKH.
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-¢
m3na. — CII6. : JIans, 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, npocnymaBmmZ KypC 3aHHTHﬁ, JOJDKCH OBJIaACTh O6H_[I/IM MMOHSATHUHHBIM afraparoMm H"
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
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MIpenoAaBaTelto.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)
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OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH
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Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: M.B. 3BepKoB, KaH/1. TEXH. HAYK



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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH M TIPOLECCOB, OLCHUTh KaueCTBO pa3paboTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
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,

- YpaBHEHHS, CBSA3BIBAIOLIME KOJIMYECTBA 3JIEKTPOHOB M (OTOHOB B pE30HATOpE (CKOPOCTHHIE

ypaBHEHUS);

- TEIUIOBBIE SIBJICHUS U KpUTEPUI HEIIPEPBIBHOM reHepaluu Jiazepa.

yMeThb:

- paccuuThIBaTh LIUPUHY 3alpEIIEHHON 30HBI MIOJYNPOBOJHUKOBOIO TBEPIOIO pacTBopa B CHCTEME

AN3*BAS;

- OLIEHUBaTh JUIMHY BOJHBI I'€HEpallU{d B Jla3epe C JBYXCTOPOHHEH TI€TEepOCTPYKTypoill ¢ yuéTom

KBaHTOBO-pa3MEpPHBIX 3(PPeKToB;

- ONpenensaTh MapaMeTpbl YCHJICHUs MaTepraja akKTUBHOM 00NacTH MO AKCIEPUMEHTAIBHBIM JTaHHBIM
W3MEPEHUS] MOLTHOCTHBIX U CHIEKTPAJIbHBIX XapaKTCPUCTHK;

- OIICHUBATh M3MEHEHHE IIOPOTrOBOTO TOKa M AS(PQPEKTUBHOCTH W3IY4YCHUS B 3aBHCHUMOCTH OT
ko3 umenTa oTpaskeHusl 3epKajl pe30HaToPa;

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

BJIAA€Th:

- HEOOXOMUMOHW IUTEpaTypou IJisl pelleHHs 3ajJad O pacyeTe 30HHOW SHEPreTHMYECKOH IrarpaMMbl

FeTEPOCTPYKTYP;

- HaBbIKAMH BBIOOpa KOHCTPYKLHMHM HWHXEKLIMOHHOIO Jla3epa B 3aBUCHMOCTH OT pPEXHMa pPaboOThI,
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 mpoBeseHHsT TEKYLIEro KOHTPOJS YCIIEBAEMOCTH IPEIyCMOTPEH KpaTKHM Ompoc IO 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. Iuddepennuanpaas 3pPeKTHBHOCTh U3ITYUCHUS U KOAPPHUIIMEHT MOJIE3HOTO JIESHCTBHSI 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.

Kpurepun oneHnBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKWE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpedHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBI, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1ay;
. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMbI B
HECTaHJapTHOH CUTyalluH;
*  TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIHEI;
* YMEHHUE OpUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 110 U3y4aeMOM AMCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIB30BATh HAYYHBIE JOCTHKEHUS IPYTUX JUCIUILINH;



*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 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 HCIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIIE Ha HMHOCTPAaHHOM f3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PELICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH pEIIaTh CIOKHBIE MpoOIeMbl B HECTaHIApTHOM
CHUTyallud B paMKax Y4eOHOW NporpaMMbl, IOJIHOE YCBOCHHE OCHOBHOH M JIOHOJHUTEIBHOU
JUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHOW POTpaMMO TUCIIUITITHBEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX M HAIPABICHUAX IO U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHass padoTa Ha MPAaKTUYECKHX, JaOOPaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUi.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UPOBaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJNb30BaHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JieaTh 000CHOBAHHbIE BBIBOJIBI;

* BIAJICHHE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE HPOOJIeMbI B paMKax
y4eOHON MpOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NMpOrpaMMoit
JUCLUIUIMHBL,

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMUAX M HANpPaBICHUAX IO H3y4acMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI rocydapCTBEHHOH wuieoioruu (o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHIECKOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

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

* HCII0JIb30BAaHKUE HAyYHOM TEPMUHOJIOIMHM (B TOM YMCJIE HA HHOCTPAHHOM SI3bIKE), IUHIBUCTUYECKU U
JIOTUYECKH MPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOJBL;

*  BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBL;

*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
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;

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHATBHBIX 33a4; CIOCOOHOCTh CaMOCTOSTEIbHO IPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH MporpaMMel;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSX, KOHUECHIMAX M HANPABICHUSAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OIICHKY; AaKTHUBHAas CcaMOCTOsTeNbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YaCTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6annos — (ITOYTU XOPOULIO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;



° HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTHUYCCKU TI'PaAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA Ha BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTapHeM y4eOHOW IMCHUIUIMHBI, YMEHHE €ro WCIOJbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 33/1a4;

* CII0OCOOHOCTH CAMOCTOSITENILHO MIPUMEHSTH THIIOBBIE PELICHHUS B paMKaxX yueOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
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

® HCIIOJIb30BaHUC Haquoﬁ TCPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KECHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/I60K;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

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

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora 1Tox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
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;

*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JO0KEHHE OTBETa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTUYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCHIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HAMpPaBIECHUSX H3ydaeMou
JIHCIHILINHDI,

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

2 6amta — (HEYVIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa3oBaTelbHOTO CTaHapTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoin
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO TUCIUIUIMHEI, HAJIWYUE B OTBETE TIPYyOBIX
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 MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IIpu mpoBeneHMM 5K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
oOyuaroIerocs 1mo OWJIeTy He IODKCH MPEBBIMIATh IBYX aKaJIeMHYCCKHX 4acOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



