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«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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AHHOTANMA

Kypc "llomynmpoBomHMKOBBIE Ja3zephl" MpenycMarpMBaeT O3HAKOMIIEHHWE cIymiaTelied C OCHOBaMH
MOJYTIPOBOJHUKOBBIX JIa3€POB M IOATOTOBKA K HW3YyYEHHUIO JAPYIHX CHEHHAIM3UPOBAHHBIX KypCOB IIO
KBaHTOBOM 3JIEKTPOHUKE.

3amaun Kypca:

NpHOOpETeHNE CIIyHIaTeNIIMH  TEOPETUYECKUX 3HAHMH M HAaBBIKOB B O0JacTH 3a4ad I[OCTPOCHHSA
MOJTYIPOBOJHUKOBBIX JIa3€pOB JJISI YCTPOMCTB 0O0pabOTKM wurepeaadn HHGOPMAIMH, TEXHOJIOTHYECKUX
MIPUMEHEHHH.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

AJNTOpPUTM MTOCTPOCHHUS 30HHBIX IHEPTETHUECKUX AUArpaMM reTeponepexo/IoB.
Pesynbrarsr pacuéra MO CIIOCKOTO TUIEKTPUYECKOTO BOITHOBOIA.

Bunbr pe30HaTOPOB MOJIOCKOBBIX MHIKEKIIHOHHBIX JIA3€POB.

MeTozpl CENEeKITMH OCHOBHOTO THITA KOJICOAHMI MHKEKITMOHHOTO Jia3epa.
YciioBrE TOPOTroBOTO TOKA TeHEPAIIUU MHKEKIIMOHHOTO Jla3epa.

VYpaBHEHUS], CBA3BIBAIOIIME KOJUYECHBO JJIEKTPOHOB M (POTOHOB B pe30HATOpE (CKOPOCTHBIE ypaBHEHHS).
TennoBsle SBJICHUS U KPUTEPUI HENPEPHIBHON I'€HEPALIUH JIa3epa.

YMeTs:

PaccunteiBaTh IMpPHHY 3alpellEHHON 30HBI MOJYIIPOBOIHHUKOBOTO TBEPIOTO pacTBopa B cucreme A3BS.
OmpenensaTe mapaMeTpbl YCWICHHS Marepuana aKTHBHOMOONACTH MO AKCIEPUMEHTAIBHBIM JIaHHBIM
M3MEpPEHUS MOIHOCTHBIX M CIIEKTPAIbHBIB XapaKTEPUCTHUK.

OueHuBaTh UIMHY BOJHBI TE€HEpAallMM B Ja3epe C JABYXCTOPOHHEH TETEPOCTPYKTYpOH C y4ETOM
KBaHTOBO-pa3MeHbIX P HEKTOB.

OneHnBaTh M3MEHEHHE TIOPOTOBOTO TOKa U 3(P(PEKTHBHOCTH U3NYYCHHUS B 3aBUCHMOCTH OT KO3(PQPHUIIHEHTA
3epKaJl pe30HaTopa.

PaccunTreiBath CIICKTPAJIBbHOC PACCTOAHUC MO/] <I)a6pI/I—Hep0 COCTABHOI'O ONITUYCCKOTO PE30HATOpPA.

Bnaners:

HaBpikamu BbIOOpa KOHCTPYKUMH MHKEKIIMOHHOTO Jia3epa B 3aBUCUMOCTH OT pEXHMMa padOThI, apaMeTpoB
U3JTy4eHus. ¥ 00JIacTH NPUMEHEHHUS.

OCHOBHBIMH METOAaMHU U3MEPCHUS MOITHOCTHBIX U CIICKTPAJIbHBIX XapPaKTECPUCTHUK.

YMeHHeM MoJb30BaThCsl HEOOXOAUMOM JTUTEPaTypoi JUIsl pElIeHHUs 3a]1ad O paccuéTe 30HHOM dHEPreTHIECKON
JarpaMMBbl TETEPOCTPYKTYP.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

. IlpenMer u copepxkaHue TUCTUILIHHBI

. Marepuaisl 1y OITyIPOBOJHUKOBBIX JIA3EPOB

. CBoiicTBa reTepoCTPyKTYp

. IIponiecchl ycuneHus 1 reHepalnry B MOJyPOBOJHUKOBEIX Jla3epax
. YCTpOICTBO pe3oHaTopa MOJyIPOBOJHUKOBOIO JIa3epa

. MeToap! CeNneKIuu MO HHXEKIIMOHHOTO JIa3epa

. KoHCTpyKIIMHM NOTYITPOBOAHHUKOBBIX J1a3€POB

. IlpumeHenne noynpoBOIHUKOBBIX JIa3EpOB

O 0 3 N D B W N~

. Hakauka moympoBOTHUKOBBIX JIa3epOB
1. leau u 3apauu
eap AUCUMNIMHBI

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



3agaun AUCOMIIHHBI
- MPUOOpETeHHE CIIyIIATEeNsIMH TEOPETHYECKUX 3HAHWHW M HaBBIKOB B OOJIACTH 3a]ad MOCTPOCHUS
MOJTYIPOBOJHUKOBBIX JIA3€POB ISl yCTPOHCTB 00pabOTKH M neperadyd MH(POPMAIMH, TEXHOIOTHYECKIX
MIPUMEHEHHH.

2. Ilepeyens opMupyeMBbIX 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 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe0OBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

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

pemarh 3a/1auu, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEAOBATh MaTEMaTHYECKUE MOJIEIH MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MTPOIIECCOB, OLIEHNBATH KAY€CTBO pa3paboTaHHOMN
aHaJIM3MPOBaTh HAy4YHbIE TPOOIEMBI, [TOy4YaTh |MOJEIN

HOBBIC HAYTHBIC DE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHHS AUCHUIIIMHBI 00y4aIOIINeCs JOIKHbBI
3HAThb!
- aJITOPUTM MOCTPOCHHUS 30HHBIX YHEPTETHUECKUX TMarpaMM reTeponepexoos;
- pe3yabTaThl pacuéTa MO CIOCKOTO AUIEKTPHUECKOTO BOJTHOBO/IA;
- BUJIbI PE30HATOPOB MOJIOCKOBBIX MHKEKITUOHHBIX JIA3€POB;
- METOJbI CEJIEKIIMY OCHOBHOTO TUIIA KOJIEOaHUI HHXEKIIMOHHOTO JIa3epa;
- YCIIOBHE [TOPOTOBOT0 TOKA T€HEPALMU HHKEKIIIOHHOTO JIa3epa;
- ypaBHEHUS, CBS3BIBAIOINNE KOJMYECHBO JJIEKTPOHOB M ()OTOHOB B pPE30HATOPE (CKOPOCTHBIE
ypaBHeHUs). TeroBsle SBICHUS U KPUTEPUN HETIPEPHIBHOM reHEepaliy ja3epa.
YMETh!
- paccuMTHIBaTh IIUPUHY 3aMpEIIEHHONW 30HBI MOJYNPOBOIHUKOBOIO TBEPIOTO PacTBOpa B CHCTEME
A3BS. Ompenensats mapaMeTpbl YCHJICHHS MaTepuana akTUBHOH 00JacTH MO SKCIEPUMEHTAIbHBIM
JAHHBIM U3MEPEHHUSI MOLUTHOCTHBIX U CIIEKTPAIbHBIX XapAKTEPUCTHUK;
- OLICHMBATh JUIMHY BOJHBI T€HEpPALMH B Jla3epe C JBYXCTOPOHHEH TIeTepOCTPYKTYpPOH C y4EéTom
KBaHTOBO-pa3MeHbIX 3((EeKTOB;
- OIICHUBATh M3MEHEHHE IIOPOTrOBOTO TOKa M AS(PQEKTUBHOCTH W3IY4YCHUS B 3aBUCHUMOCTH OT
ko3 unmenTa 3epKan pe3oHaTopa;
- PacCUMTHIBaTh CHEKTpasibHOE paccTosiHue Mo @abpu-Ilepo cocTaBHOrO ONTHYECKOTO Pe30HATOPA.
BIIAJICTh!
- HaBbIKAMH BBIOOpa KOHCTPYKLMHM HHXXEKLIMOHHOIO Jla3epa B 3aBUCHMOCTH OT PEXHMa pPaboThI,
MapaMeTpoB U3Iy4YEeHUSI U O0JIACTH IPUMEHEHHUS. ;
- OCHOBHBIMH METOJAMHU U3MEPEHHs MOITHOCTHBIX U CIIEKTPAJIbHBIX XapaKTEPUCTHK;
- YMEHHEM TIOJIb30BaThCsl HEOOXOOMMOM JUTEparypol MJisi pelIeHus 3aaad o pacuyére 30HHOU
JHEPreTHYeCKON uarpaMmbl FeTepOCTPYKTYP.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




Jivnunn | cumnuepon | siauupai. peuuio pabora
1 Bgenenne 6 2
2 Marepunansl 8 2
3 CgoiicTBa reTepPOCTPYKTYP B ] )
ycTpoiicTBax (POTOHUKH
4 Ycunenue reneparu 8 24
5 YeTpoicTBO pe3oHaropa 3 3 2
6 Cenexuus Mo 3 3 2
7 Koncrpyxkiuu 3 3 2
8 [Ipumenenue 3 3 2
9 Hakauka moxynpoBOAHUKOBBIX J1a3€pOB 3 3 22
Uroro wacos 45 15 60
ITonroToBka k 3K3aMeHy 60 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 10 TeMaM (pa3zesiam)

Cemectp: 1 (Ocennwii)
1. Benenue
[Tpenmer u conepkanue UCIUIIIHHBL
2. Marepuansi
Marepuains A71s1 OTYHIPOBOTHUKOBBIX JIA3EPOB.
3. CBoiicTBa TeTEpOCTPYKTYP B yCTPOHUCTBAX (POTOHUKU
CBoiicTBa TeTepPOCTPYKTYD.

4. YcuneHue reHepanuu

[Ipoueccsl ycuneHus U reHepalyu B IOJIYyIPOBOAHUKOBBIX J1a3epax.

Cemecrtp: 2 (Becennuit)
5. YerpoiicTBO pe3oHaropa
YeTpoicTBO pe3oHaropa MmolynpoBOJHUKOBOTO Jia3epa.
6. Cenekuust MOJI
MeTozpl CeNneKIuu MOl B pe30HaTopax.

7. Korcrpyxkiun

KoHcTpykiuy noirynpoBOIHUKOBBIX J1a3epoB. THIIbI, OCHOBBI IPOEKTUPOBAHUS.

8. [Ipumenenue

[IpumMeHeHMe OIyIIPOBOJHUKOBBIX JIa3€POB.




9. Hakauka 1oynpOBOIHHKOBBIX JIa3€POB

Haxkauka momynpoBOAHUKOBBIX J1azepoB. OmnTuyeckas W JIEKTPOHHAS Hakadka. MHkekius udepes
p-n-niepexon. Bpemst xu3HM HEOCHOBHBIX HOcuTesel. KBasuypoBens depmu.

7. 30HHBIE SHEPreTUYECKUE IuarpaMMbl IeTepolepexofoB. Pa3pbiBel 30H Ha TreTeporpaHuLe.
N3otunnHele rereponepexonbl. JIByXCTOpOHHSS Te€TEpOCTPYKTypa IpPH MPSIMOM IJIEKTPHYECKOM
CMEILEHNH. YPaBHEHHUS IIEPEHOCA HOCUTENEH.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, He0OXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAICHHAS! MYJIFTHMEANA IPOEKTOPOM, SKPAHOM U MUKPO(OHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. B.A.T'ypros, TBepnorenbHas snexTponuka, M., "Texnocdepa", 2008.

2. A H.IMuxtun, OnTHdeckas ¥ KBaHTOBas AIEKTpoHMKa, M., "Bricmas mkona", 2001, 1. 9.
3. ILT Enucees, [lonynpoBoIHUKOBBIE JTa3€PHI - OT TOMOTIEPEXO/IOB 10 KBAHTOBBIX TOUeK, "KBaHTOBas
anekrponuka”, 2002, T. 32, Ne 12, ¢. 1085-1098.

JomnonHurensHas auTeparypa

1. [TomynpoBOTHUKOBBIC WHKEKITMOHHEIE JIa3ephl. JluHaMIKa, MOAYIIALNS, CIIEKTPBI, IO pe.
V.Tcanra, M., "Paguo u ca3p", 1990.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUS] JUCUHMILIUHBI (MOLYJIs1)

1. http://www.elibrary.ru
2. http://www.quantum-electron.ru

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00PAa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 1 CEMUHAPCKUX 3aHATHAX UCIOJIB3YIOTCS MYIBTUMEINITHBIE TEXHOIOTHH, BKITFOYAst
JIEMOHCTPALMIO PE3EHTALIUMN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyaeHT, mpocCiyllaBIIMi Kypc JEKUUH M CEMHHApOB, JOJDKEH OBJAJeTh OOIIMM MOHSITHHHBIM
anmaparoM M HayYUThCS IPUMEHSITh TEOPETUYECKUE 3HAHUS Ha TIPaKTHKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus Bcex JIEKIUNA U CEMUHAPOB, MIPEIYyCMOTPEHHBIX YU€OHBIM IUIAHOM; BEACHUE KOHCIIEKTOB
3aHATHUH; aKTUBHOE Y4aCTHE B 00CYXICHUH JIEKIIUH U CEMUHAPOB,

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCcKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, ClexyeT oOpamarbcsi 3a KOHCYNbTalMeH K
MPETIOaBaTEeNI0 Ha JICKIIMU WK K JIOKJIaI4UKy Ha CEMUHAape.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa KBAaHTOBOH JIEKTPOHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocenHuit) - Dx3aMeH

2 (BeceHHMH) - DK3aMeH

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



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 U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
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 «HOJ’IynpOBOZ{HHKOBBIC JIa3CphbI» O6y‘-IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:

- aJITOPUTM [IOCTPOCHHUS 30HHBIX IHEPIETUUECKUX IUarpaMM IeTepoIepexooB;
- pe3yapTaThbl pac4éTa MOJI CIIOCKOTO TUAIEKTPUYECKOTO BOTHOBOJA;

- BUJIbl PE30HATOPOB I10JIOCKOBBIX MHKEKIIMOHHBIX JIa3€POB;

- METOABI CEJICKIIUM OCHOBHOTO TUIIA KOJIeOaHUI MHKEKIIMOHHOTO JIa3epa;

- YCJIOBHE [IOPOrOBOI0 TOKA F'€HEPALU UHKEKI[MOHHOIO JIa3epa;

- YpaBHEHUS, CBS3BIBAIOLINE KOJUYECHBO 3JCKTPOHOB M (POTOHOB B pe30HATOpPE (CKOPOCTHBIC
ypaBHeHHUs). TeroBsie BIECHUS U KPUTEPHUIl HETIPEPHIBHOM reHepalny ja3epa.

yMeThb:

- pacCcUMTHIBATH LIMPHMHY 3aIPELIEHHOW 30HBI MOJIYIPOBOJHUKOBOIO TBEPIOTO pacTBOpa B CHUCTEME
A3BS5. Omnpenensate mapaMeTpbl YCHJICHHS MaTepuaia aKTUBHON 0OJacTH MO JKCIEPHUMEHTAIbHBIM
JaHHBIM U3MEPEHHUS] MOLIIHOCTHBIX U CIIEKTPAJIbHBIX XapaKTePUCTHUK;

- OIICHWBATh JUIMHY BOJHBI TEHEpPAalMU B JIa3epe C JBYXCTOPOHHEH TIeTepOCTPYKTYpOH C y4ETOM
KBaHTOBO-pa3MeHbIX d((EKTOB;

- OIICHUBATh HM3MEHEHHWE IIOPOTOBOTO TOKa M A(PQPEKTUBHOCTH H3IYYCHUS B 3aBHCHUMOCTH OT
ko3 durmenTa 3epkan pe3oHaropa;

- pacCUMTHIBaTh CHEKTpasibHOE paccrosiHue Mo ®adpu-Ilepo cocTaBHOrO ONTHYECKOTO Pe30HATOPA.

BJaJeTh:

- HaBBIKAMH BbIOOpAa KOHCTPYKUMHM HMHXKEKIMOHHOTO Jla3epa B 3aBUCUMOCTH OT PEXUMa PabOTHI,
apamMeTpoB M3Iy4YEeHUSI U 00J1aCTH MPUMEHEHHSL.;

- OCHOBHBIMH METOJIaMU U3MEPEHHS MOLUTHOCTHBIX U CHIEKTPAJIBHBIX XapaKTEPUCTHK;

- yYMEHHEM TIOJIb30BaThCs HEOOXOJUMON IUTEeparypoil i pelIeHus 3aaa4 O pacdyére 30HHOM
SHEPreTHYECKON THarpaMMbl T€TEPOCTPYKTYD.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MIPOIION JICKIUH UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI AJId TIOATOTOBKH K 3K3aMCHY:

1. DneKTponpOBOIHOCTD NOITYTPOBOJHHUKOB.
2. Pacnipenenenne ®@epmu--/Iupaxa.
3. BonHOBast GyHKLUS 3JIEKTPOHA B IEPUOJUUECKOM TIOJIE.



4. 3ona bpumosHa [utst KyOndecKoi rpaHeleHTPUPOBAHHOM PEIIETKH.

5. @yHKIMS IVIOTHOCTH COCTOSIHUN AJIEKTPOHOB B KPUCTAJUIE U KBAHTOBOM SIME.

6. lupuna 3anpeménHoi 30HbI B cucteme AlGaAs.

7. IloHsITHE TOMO- U T€TEPOCTPYKTYPHI.

8. YcnoBue n3oMoppHOro pocTa.

9. DHepreTnyeckre ypoBHU JOHOPOB U aKIIENTOPOB.

10. OObEMHBIH 3apsiz B p-N-Tiepexoe

11. KBazuypoBenpdepmu.

12. 30HHBIE SHEPTETHYUECKUE THATPaMMBbI T€TEPONIEPEXOI0B.

13. TloporoBoe yciioBue TeHepalii HHKEKIIMOHHOTO J1a3epa.

14. lnddepeninmanbras 3pPeKTHBHOCTh U3TYUYeHUST U KOIPOUIMECHT MOJIE3HOTO ACHCTBUS JIa3epHOTO
IVOJa.

15. Monenp TI0CKOro JUAIEKTPUIECKOTO BOTHOBOAA.

16. ®akTOp ONTUYECKOTO OTPAHUYEHUS B BOTHOBOJIE.

17. 3aBUCHUMOCTH MOKa3aTeNsl MPEJIOMIICHHS OT cocTaBa Aisi cucteMbl AlGaAs.

18. Turmsr rerepoBomHoBozos: OI'C, IT'C, PO-II'C.

19. KoHCTpyKIIMH MTOJIOCKOBBIX BOJTHOBOZOB.

20. PaccrosiHre MeX Ty TPOIOJIEHEIMU MofaMu B pe3oHatope ®adpu-Ilepo.

"21. ®opmyna quPpaKLIMOHHON PEILETKH.

22. Pactipenenénnas oOpaTrHasi CBsI3b.

23. Jlazep ¢ BepUMKaJIbHBIM PE30HATOPOM H IMOBEPXHOCTHBIM BHIBOJOM H3ITyUCHHUSI.

24. CKOopOoCTHBIC YPaBHEHUS AJIS1 JICKTPOHOB U (DOTOHOB.

25. KpemuueBbIit poToauo 171 U3MEPEHHSI MOIITHOCTH U3ITyYEHUSI.

26. TermoBoe CONPOTHBIIEHHUE COOPKH JIA3E€PHOTO TUOJA.

27. YcnoBue HENPEPBIBHOTO PEKUMa IT'eHEPALHH.

28. MexaHu3M KaracTpo(UUeCKOi ONTUYECKOH Jerpasalui akTUBHOM 00IaCTH JIa3€PHOTO JUO/A.
29. JINHEWKH 1 pemETKH JIa3€pOB C MOBBIIIEHHON MOITHOCTBIO U3ITyUYEHHUS.

30. [Inuna Bousl azepos st BOJIC.

31. lllupuHa TMHUY TeHepalK U AJMHA KOTEPEHTHOCTH U3ITyUCHHs HHKEKIIMOHHOTO JIa3epa.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.
1. JIazep ¢ BepUMKaJIbHBIM PE30HATOPOM U MOBEPXHOCTHBIM BBIBOIOM M3TYUCHHUS.
2. CKOpOCTHBIE ypaBHEHUS ISl JJIEKTPOHOB U ()OTOHOB.

[Ipumep 2.
1. BontHOBast GyHKUUS 3IEKTPOHA B IEPUOJUUECKOM TIOJIE.
2. MexaHu3M KaTacTpo(puyecKoi ONTHUECKON Aerpajaliy akTHBHON 00JIaCTH JIa3epHOT0 AUO0JA.

Kpurepun oneHuBaHus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIE, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM pasiesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
. Oe3ynpeuHoe BiaJieHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, yYMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEILICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIP&KCHHAs] CIOCOOHOCTb CAMOCTOATEIILHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMBbI B
HECTaHJapTHOH CUTYyalllH;
*  TOJHOE M IIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIMHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUSAX, KOHLENIMIX U HalpaBIEHUAX 10 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

IMpu npoBeneHUM dK3aMeHa oOyvarolmeMycs npegocrasisgercsa 10 60 MUHYT Ha moaroroBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



