degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: TexHomorus OITOSJICKTPOHHBIX HpI/I60pOB
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AHHOTANMA

Kypc "TexHonorus OmnTo3neKTPOHHBIX MPUOOPOB" HpeAycMaTpUBaeT H3yUYEHHE TEXHOJOTHYECKHUX OCHOB
CO3/IaHUS ONTOIEKTPOHHBIX npudopoB UK-auanasona.

3amaun Kypca:
* O3HaKOMJICHHE C IPUHIUIIAMU TEXHOJIOTHH CO3AaHMs ONTONIEKTPOHHBIX Ipubopos MK-ananaszona;

* M3zyuyeHune ¢pu3nueckux OCHOB pabOTHI U TEXHOJIOTHYECKUX OCHOB CO3/IaHMS ONTOIEKTPOHHBIX MPUOOPOB
UK-guanazona B ToM yuciie (POTOHHBIX U TETUIOBBIX MPUEMHUKOB U3ITYUCHHUS;

. O3HaKkOMJIGHHE C COBPEMEHHBIMH ONTO3JIeKTpOoHHbIMH mnpubopamu WK-guanazona (Koncrpykuwus,
TEXHOJIOT YS! CO3JaHUs, OCHOBHbIE IPUMEHEHUS, CHCTEMBI U alaparypa IpUMEHEHHUS; U T.11.).

ITo pe3ynbraram 0CBOEHHS Kypca CTYJCHT JI0JKEH:

3HaTh:

- (Qusnueckue OCHOBBI pabOTBl M TEXHOJOTHYECKHE OCHOBBI CO3[AaHHS ONTOZJIEKTPOHHBIX HPUOOPOB
HK-nnanazoHa B ToM uucie (OTOHHBIX M TEIUIOBBIX NMPUEMHHMKOB HM3Iy4YEHUS NMPUEMHHUKOB ONTHYECKOTO
nznyyenus (OI) u poronpuémusix ycrpoiicts (PIIY) Ha ux ocHoOBe;

- obnactu npumenenus OI1 u OITY;

- npeaensHble mapameTpsl OII u OITY;

- OCHOBHBIE TEXHOJIOTHYECKHUE IPpUEeMbI U MeTobl n3roroieHns @II u OIIY;

- COBPEMEHHOE COCTOSHHE, HAyYHO-TEXHHUECKUE M TEXHOJIOTUYECKUE MPOOJIEMbI M MEPCHEKTUBBI Pa3BUTHS
ONTORIEKTPOHHBIX prubopos MK-nunanazoHa.

YMeTs:

- OLEHWTh M ApryMEHTHPOBAaTh NPHMEHEHHE OMNTOIEKTPOHHBIX NpubopoB MK-nnamazona mpu pemieHuu
KOHKPETHBIX TEXHUYECKHX 3a/1a4;

- OINpEenenuTh TEXHUYECKHE BO3MOKHOCTH HMEIOIIEHCA TEXHOJOTMH W3TOTOBIEHMS ONTOXJIEKTPOHHBIX
npudopoB UK-auanazona miist coznanust GIIY ¢ 3aaHHBIME XapaKTepUCTUKAMMU;

- ONpeAeNsaTh MPENENbHBIM W peajbHO JOCTHKUMBIA YPOBEHb MapaMETPOB OMNTOAIEKTPOHHBIX MPHOOPOB
HUK-nnamazona mo nMeroniencs TeXHOJIOTHH;

- oueHWTh TpeOOBaHUS K HemocraromeMy oOopyrsoBaHuio s cosganuss DIIY ¢ 3amaHHBIMEH
XapaKTePUCTUKAMH.

Bnaners:

- 3HAHUSMU M HaBbIKAMH OTJAEIBHBIX OINEpalMid 10 W3TOTOBICHHUIO ONTORJIEKTPOHHBIX MPUOOPOB
HK-aunama3ona;

- MCTOJaMH BBI60pa TCXHOJIOTUHUIIPU CO3JaHWHU HOBBIX THUIIOB OIITO3JICKTPOHHBIX HpI/I60pOB.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:

. Criexrpaneubie auana3onbl MK-doronpuemankon

. TexHoJIOTHs OTHORIEMEHTHEIX U JIMHEHHEBIX DI n OITY

. Hakomrenne u mynsruiuiekcupoanue B OI1

. MononutHsie u rubpuansie UK-poronpuemurku

. Texnonorus u cxemorexuuka bUC cunTeIBaHMS ¢ TOCTPOYHBIM U KQAPOBBIM HAKOIJICHHEM
. Texnonorus uzrorosnenust @I BToporo u TpeThEro0 MOKOJIEHUI

. Texnonorust ¢oToUyBCTBUTENLHBIX MaTepranos DI1

. Texnonorust rubpuanzauny MOUD u BUC

O 0 3 N LD B W N~

. TexHonmorust cOOpKK ONTOAEKTPOHHBIX MpuOopoB MK-nnanazona
1. leau u 3apauu

eap AUCUMNIMHBI
- H3y4YEHHUE TEXHOJIOTHYECKUX OCHOB CO3JIaHUs ONTOAIEKTPOHHBIX Mpubopos MK-nuamnazona.

33)13‘1]([ JAUCHUIIINHBI
¢ O3HAKOMJICHHUC C IIPUHIUIIAMU TCXHOJIOTHU CO3JaHU ONTOIJICKTPOHHBIX HpI/I60p0B I/IK—/:[HanasoHa;



*  n3ydyeHHE (U3MUECKUX OCHOB pabOTHl M TEXHOJIOTHYECKHUX OCHOB CO3/IaHHS OMNTOIIEKTPOHHBIX
npudopos UK-aunanazona B Tom uncie (OTOHHBIX U TEIUIOBBIX MPUEMHUKOB U3ITyUCHHS;

¢ O3HAaKOMJICHHUC C COBPCMCHHBIMU OHNTO3JICKTPOHHLIMU HpI/I60paMI/I I/IK—/:[HanasoHa (KOHCTPYKL[I/IX,

TEXHOJIOI'Us CO3AaHNsl, OCHOBHBIC IIPUMEHCHUSI, CUCTEMEBI U allllapaTypa IPpUMEHCHUA; U T.Il.).

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHON

[MK-1 CriocobeH craBuTh, GopMann30oBbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTaTH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHYeCKHe MOJAENU JUIS  ONUCAHUS HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH M MPOIIECCOB, OLICHUBATh KAYE€CTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH NpUMEHSTh TeOpeTHYecKHe U (WiIH)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
PE3yIbTaThI

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIIMHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:

YMETb:

- (mu3nyeckue OCHOBBI PabOTHl U TEXHOJOTHYECKHE OCHOBBI CO3JAHHS ONTOIICKTPOHHBIX MPHOOPOB
HK-nnanazona B TOM uwncie (OTOHHBIX M TEIUIOBBIX NPHEMHHUKOB M3IYYEHUS NPUEMHHUKOB
ontuueckoro uznydenus (PI1) u poronpuémunix yerpoiicts (PIIY) Ha ux ocHOBE;

- obnactu npumenenus: OI1 u OITY;

- npeaensHble mapameTpsl OII n OITY;

- OCHOBHBIE TEXHOJIOTMYECKHE NPUEMBI U MeTonbl u3rorosnenus OII u OITY;

- COBPEMEHHOE COCTOSIHHE, HAayYHO-TEXHUYECKHME U TEXHOJIOIMYECKHEe MpoOIeMbl M NEpPCHEKTHBBI
pa3BUTHUS ONTOIEKTPOHHBIX npubdopoB UK-auanaszona.

- OLEHWTh M AapryMEHTHPOBAaTh IPUMEHEHHE ONTONIEKTPOHHBIX npubopoB MK-nmamazona mpu
pEIIEeHNH KOHKPETHBIX TEXHUUECKHUX 33]1a4;

- ONpeNeIUTh TEXHUUECKUE BO3MOKHOCTU MMEIOLIENCS TEXHOJIOIMH M3IOTOBIEHUS ONTO3JIEKTPOHHBIX
npudopos UK-auanazona qiist cozpanus OIIY ¢ 3agaHHBIMEA XapaKTepUCTUKAMU;

- OIpelesATh IpeNeNbHbIM M peajsbHO JOCTUXKHUMBIM YPOBEHb IapaMeTpoOB ONTORIEKTPOHHBIX
npudopos UK-ananazona no nmeromencs: TEXHOIOTHUH;

- OICHUThL TpeOOBaHUS K HeJocTalleMy oOopynoBanuto s cozganus DIIY ¢ 3agaHHBIME
XapaKTepUCTUKAMHU.

BJIAJIETh:

- 3HAHWSIMH W HaBBIKAMHU OTACIBHBIX OIEPalUd MO0 HM3TOTOBICHHIO OMTOYJICKTPOHHBIX MPHOOPOB
HK-aunama3ona;
- METO/IaMH1 BBIOOpA TEXHOJIOTUH MPH CO3/IaHUH HOBBIX TUIIOB ONMTO3JICKTPOHHBIX IPHOOPOB.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

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

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

Tema (pazmen) TUCITUTUIHHEL
Camocr.

Mowvrroao (Contoancr TTaAAnaT naAnTLT




o AN/INLAKLIKL \_/UAVLKAAIMIJUI JLuUUPuL- IJU\JUIUI pa6OTa
1 CriexktpanbpHbie JUara3oHbl 1 3 ) 45
HK-poronpueMHHKOB
) Texnonorus OJTHOJIEMEHTHBIX u | 3 ) 46
nuHeHbIX OIT u OITY
Haxorienne u MynbTHILUIEKCUPOBAHUE B
3 2 6 4
DI
4 MoHonuTHbIE u ruOpuaHbIE | 3 )
UK-¢poronpuemanku
Texnomoruss u cxemorexuuka BUC
5 CUUTBHIBAHUS C MOCTPOYHBIM U KaJPOBBIM 2 6 4 14
HAKOTUICHUEM
6 Texnonorust uzrorosneHuss ®II Broporo 3 9 6
U TPETHETO MOKOJICHUMA
7 Texnonorus (hOTOUYBCTBUTENBHBIX ) 6 4
marepuanos OII
Texnonoruss tubpuguzamum MOUD u
8 1 3 2
BUC
9 Texnonoruss cOOPKH ONMTOIEKTPOHHBIX ) 6 4
npudopoB UK-aunanazona
Nroro yacos 15 45 30 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.
4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemectp: 1 (Ocennuii)
1. CnexrpanpsHble nuana3onsl UK-doronpuemMurkon
Crnekrpanpable  jguana3onbl  WK-doronpuemnmkoB.  OkHa  TpomyckaHusi — aTMocQephl:

KopOTKOBOITHOBBIA, CPETHEBOIHOBBINA, JITMHHOBOIHOBBIN, CBEPXJIMHHOBOIHOBBIN MOAIHAANIA30HbL.
OcHOBHBIE MaTepualbl, TeMIIepaTypa OXJIXKICHUs (OTOYYBCTBUTEIBHBIX JIEMEHTOB, OOBEKTHI
HaOIIOAEHU.

2. TexHomorust 0JHOPIEMEHTHBIX 1 JIMHEHHBIX DI u OITY

Texnonorust omHo31eMeHTHBIX U JuHeHHBIX OI1 u OIIY. TlonynpoBognukoBbie (oTomUOABl U
tdbotopesuctoper, Oomomerpel. CoOOCTBEHHOE W TIPUMECHOE TMIOIVIONICHWE U3IydYeHUs B
HK-doronpremunkax. KOHCTpyKIUs U TEXHOJIOTHS JIMHEEK (DOTOPE3UCTOPOB.

3. Hakomenue u mynprumiekcupoanue B OI1

Haxomnnenue u mynsrumiekcupoBanue B OI1. 3aBucumocts GoToanekTpuueckux xapakrepuctuk OI1
OT BPEMEHU HaKOIUIEeHUs U uucina osnemMeHToB. KommuectBo BbiBogoB DII u  yacrtora
MYJIBTUILIEKCUPOBAHHUS.

4. Mononutasie u rubpuansie UK-poronpuemurku

Mononutaeie u rubpuansie MK-doronpuemunku. TexHoJIOrHMYECKHE HEIOCTATKH YCTPOWMCTB
HAKOIUIGHWSI M CUUTBHIBAHUS CUTHAJOB Ha ocHOBe WMK-uyBCTBUTENBHBIX MONYHPOBOAHUKOB.
Cxemorexnuka u Texnonorust kpemaueBbix [13C u KMOII BUC cuuteiBanus.

5. Texuomnorus u cxemorexunka bVC cuuThIBaHUS C TOCTPOYHBIM U KaJPOBBIM HAKOIIJICHHEM



Texnomornss u cxemorexHuka bHC cuuThBaHWS C TOCTPOYHBIM U KaJIPOBHIM HAKOIUICHHEM.
Brusiane donoBoro Toka doroauona Ha BeIOOp THNa BUC cunthiBanusi. OCHOBHBIE CXEMBbI STYCHKH
HakoruteHust Toka poroarona B BUC cunteiBanus. Pexxum B3H B MHOTOpSTHBIX JIMHEHKAX.

6. Texnomnorus uzrotosnenus: OII BTOPOro u TpeTbero NOKOICHUN

Texnonorust uzrotosnenust OI1 Broporo u Tperhero mokoneHuil. KpymHodopmarHbie MaTpuyuHbIe
MPUEMHUKH, JByX-U MHOTouBeTHble (horonpuemuuku. [lnanapnas, mesza u loop-hole TexHonornn
(OTOUYBCTBUTEIBHBIX JIEMEHTOB.

7. Texnomorust OTOUYBCTBUTEIHHBIX MaTepranioB DI1

Texnomnorus ¢otouyBcTBUTENbHBIX MarepuanoB PII. OCHOBHbIE MOTYHNPOBOIHUKOBBIE MaTepUAIIbI
UK-¢poronpuemarnkoB. MeToasl  BbIpAllMBaHUS  MOHOKPUCTAJUIMYECKHUX  IMOJYNPOBOIHUKOB.
[Tpenmy1ecTBa 3MUTAKCHAIBHBIX CTPYKTYP. MeETOIbI BBIPAIIMBAHMSA SMUTAKCHAIBHBIX CTPYKTYD:
MIJID, KD3, MOC. Metoapl KOHTPOJISI XapaKTEPUCTHK MaTEpUaIoB.

8. Texnomnorust rubpuanzaunu MOYD u BUC

Texnonorust rubpunuzanun MOUD u BUC. MeTtoapl U3roTOBICHUS! HHIUEBBIX MUKPOKOHTAKTOB U
WX OUYMCTKM mepen Tubpuamsanmend. IlpoOGnemMa CTOMKOCTH CHCTEMBI MHKPOKOHTAKTOB NpHU
MHOTOKPaTHOM T€PMOLMKIMPOBAaHUU. T€XHOJIOTHs YTOHBIIECHHUS ()OTOUYBCTBUTEIBHBIX SJIEMEHTOB.

9. Texnomorusi cOOpKU ONMTOIIEKTPOHHBIX TpruOOpoB MK-nuamnazona

TexHonorus cOopKu ONTOJIEKTPOHHBIX  MPHOOPOB UK-nnanazona. Muxkpocsapka,
HU3KOTeMIlepaTypHble Kiedu. BakyyMmHble KpHocCTaTbl. MUKPOKPUOICHHBIE CUCTEMbI OXJIAXKIEHUS U
TEPMOINEKTPHUECKHUE OXTATATEIH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

HeobxonuMoe obopynoBaHue ISt JIEKIHN U MPAKTHUECKUX 3aHITUN: ayJIUTOPHS], KOMITBIOTED U
MYJIBTUMEIUHHOE 000pyIOBaHUE (IIPOESKTOD).

Obecrieuenue caMOCTOSTENTLHON paOOTHI: IOCTYI B ceTh IHTEpHET, JOCTYIT K PeKOMEHI0BaHHOMH
JUTeparype.

Heobxonnmoe obopynoBaHue Ui OpraHu3aiiui 1ab0opaTopHbIX padoT:

1.Crenn xoutpons BUC cunthiBanus.

2. YcranoBka rubpuanzanuu MOUD u BUC. Mukpockor.

3.YcTaHOBKa yNBTPa3BYKOBOM cBapkH. IasnbpHas craHmus.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
1. ®unaués A.M., Tayoxun U.H., TpumenkoB M.A. TeepaoTenbHast GOTOIEKTPOHUKA.
dotopesuctopsl u GorornpuéMHblie ycrporictBa.— M.: @usmarkuura, 2012. — 368 c.
2. @unaués A.M., Tayoxun U.U., Tpumenkos M.A. TeepaorenbHas GpoTodnekrponuka. Doroaunoapr.—
M.: ®usmarknaura, 2011. — 448 c.
3. Konstantin O. Boltar, Igor D. Burlakov, Vladimir P. Ponomarenko, and Anatoly M. Filachov,
Russian development of HgCdTe technology: 50 years. - Proceedings of SPIE Vol. 7298, 2009, pp.
72982P

JomnonHurensHas aureparypa



1. ®unaués A.M., Tayoxun U.U., TpumenkoB M.A. CoBpeMEHHOE COCTOSTHUE U MarucTpaibHbIC
HaIpaBJICHUS Pa3BUTHUS TBEPAOTEIbHON (OTOANMEKTpOHUKU. — M.: @usmarkuura, 2010. — 128 ¢

2. Kypb6aros JI.H. OnTosnekTpoHrKa BUIUMOTO H HHPPAKPACHOTO JTUara3oHa crekrpa. M.:
Wznparenscto MOTHU, 1999. — 320 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://www.elsevier.com
2. http://www.elibrary.ru
3. http://www.books.google.ru

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMBbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JMCUUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He ucnonssyrorcs
9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyaeHT, IpoCIyIIaBIIMK Kypc JIEKIMH M CEMHUHApOB, BBIOJHMBLIMK BCE J1a0OpaTOpHBIE PabOTHI,
JOJDKEH OBJIaeTh OOMIMM MOHSATUHHBIM anlapaToM M HAYyYUTHCS MPUMEHSATh TEOPETUYCCKUE 3HAHUS
Ha [pPaKTHKE.

VYenenrHoe ocBoeHUe Kypca Tpedyer:

1) mocemeHus: Bcex JIEKUUH M CEMHHAPOB, BBIIOIHEHUS J1a0OpPaTOPHBIX PabOT, MPEAYCMOTPEHHBIX
y4eOHBIM IUIAHOM; BeJICHNE KOHCIIEKTOB 3aHATHH U jKypHaja 1a0b0opaTOpHBIX paboT; aKTUBHOE ydacTHe
B 00CYX/ICHUH JICKUUI 1 CEMUHAPOB;

2) BaXXHO AOOWTHCS MOHMMAHMA M3y4aeMOro MaTepHaja, a He MEXaHHMYECKOro ero 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3YYEHHUS! OTHCJIBHBIX TEM, BONPOCOB, cJenyeT oOpalarbcsi 3a KOHCYJAbTalued K
MPENo/IaBaTelIo Ha JIEKIUH 1 JJAGOpaTopHOil paboTe MM K TOKJIQAYMKy Ha CEMUHApe.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa NepCIeKTUBHBIX TEXHOJIOTUI: 3JICKTPOHMKA U KBAHTOBBIC TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa QU3NIECKON AMEKTPOHUKU

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: K.O. bonraps, n-p ¢u3.-mMat. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

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

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pemars 3a1a4u, B ToM uuciie paspadareBath 1 |[IK-1.2  CrnocoGeH  BbIIBUTATH  THUIOTE3Bl, CTPOUTH
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN MareMaTHYeCKHe MOJAENU JUIS  ONUCAHUS  HM3yYaeMBbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |sBJICHHUH U MPOIIECCOB, OLICHUBATh KAYeCTBO pa3paboTaHHOM
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJIy4aTh |MOJCIH

HOBBIC

HayqHBIC PC3YJIbTATbI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «TexHomorus OITOSJICKTPOHHBIX HpI/I60pOB)> O6y"IaIOH_II/II\/’IC$I JOJIKCH:

3HAThb:

- (u3nyeckue OCHOBBI PabOTHl U TEXHOJOTHYECKHE OCHOBBI CO3JAHMS ONTOIICKTPOHHBIX MPHOOPOB
HK-mnanazona B TOM umncie (OTOHHBIX M TEIUIOBBIX NPHUEMHHUKOB M3IYYEHUS NPUEMHHUKOB
ontuueckoro uznydenus (PII) u poronpuémurix yerpoiicts (PIIY) Ha ux ocHOBE;

- obnactu npumenenus: OI1 u OITY;

- npeaensHble mapameTpsl OII u OITY;

- OCHOBHBIE TEXHOJIOTMYECKHE NPUEMBbI U MeTonbl u3roropueHus OII u OITY;

- COBPEMEHHOE COCTOSIHHE, HAayYHO-TEXHHYECKHME U TEXHOJIOIMYECKHEe MpOOIEeMbl M HEPCHEKTHBBI
Pa3BUTHUS ONTOIEKTPOHHBIX npubopoB UK-auanaszona.

yMeThb:

- OLEHWTh M AapryMEHTHUPOBAaTh INPHMEHEHHE ONTONIEKTPOHHBIX mpubopoB MK-nmamazona mpu
pEIIEeHNH KOHKPETHBIX TEXHUUECKHUX 33]1a4;

- ONpeNEeIUTh TEXHUUECKUE BO3MOKHOCTU MMEIOLIECS TEXHOIOIMH M3IOTOBIEHUS ONTO3JIEKTPOHHBIX
npudopos UK-auanazona miist cozpanus OIIY ¢ 3agaHHBIMEA XapaKTepUCTUKAMU;

- OIpelesATh IpelNeNbHbIM M peajbHO JOCTUXKHMMBIM YPOBEHb IapaMeTpoB ONTORIEKTPOHHBIX
npudopos UK-ananazona no umeromencs: TEXHOIOTHUH;

- OICHUThL TpeOOBaHUS K HeJocTarleMy oOopynoBanuto s cozganus DIIY ¢ 3agaHHBIME
XapaKTepUCTUKAMHU.

BJIaJeTh:

- 3HAHWSIMH YW HaBBIKAMHU OTACIBHBIX OIEPalUi MO0 HM3TOTOBICHUIO OMTOYJICKTPOHHBIX MPHOOPOB
HK-aunama3ona;
- METO/IaMH1 BBIOOpA TEXHOJIOTUH MPH CO3/IaHUH HOBBIX THUIIOB ONMTO3JICKTPOHHBIX IPUOOPOB.

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

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! a5 TOATOTOBKY K 9K3aMEHY:

1. Kak cBsA3aHbl onTuManbHas TeMmImeparypa (OTOUYBCTBUTEIBHOTO 3JIEMEHTa M CIEKTPAIbHBIN
nuanasoH (oronpueMHuka?

2. Kak cBsa3zaHel Temmeparypa OOHapyXHBaeMbIX OOBEKTOB M CIEKTPAJIbHBIA  JUANa30H
¢doronpremMHnka?




3. B uem mpeumymectBa M HEJOCTaTku (OTONPUEMHUKOB C COOCTBEHHBIM M HPUMECHBIM
MTONIOIIEHUEM U3ITyYEHUS.

4. Kak uncno curHanbHbeiX BeiBOJIOB DI BiuseT Ha KaJpoBYIO 4acTOTY W TEIJIONPUTOKH BaKyyMHOTO
Koprryca?

5. B uem npenmymectBa kpemaueBbix bBUC cunteiBanus?

6. Kak Biusier Bpemst HakoruieHus: B BUC cunThiBaHNs Ha 4yBCTBUTENBHOCTD (DOTIIPHEMHNKA?

7. B uem npeumymiectBa pexxuma B3H B «xonmogHoit 30HE»?

8. CKONbKO TPaH3UCTOPOB JOJDKHA COAEpKaTh siuekika HakorwieHus: BUC co cTpodHbIM HaKoIUIeHHEM?
9. CKONBKO TPaH3UCTOPOB JOJDKHA colleprkaTh sueiika Hakoruienus bUC ¢ kanapoBsiM HakorieHueM?
10. Kakue TeXxHOIOTHY OTPaHUYMBAIOT (hOpMAT MaTPUYHBIX POTONPUEMHHUKOB B HACTOSIIIICE BpeMsi?

11. Kakoii Hanboliee mpUMEHSIEMBII TOTyNPOBOIHUKOBLIH Marepuan UK-poronpuemunkos? B yem ero
npeuMymiecTBa?

12. Ha30BUTE OCHOBHBIE JOCTOMHCTBA PA3JIMYHBIX METOAOB BBIPAIIMBAHUS YIUTAKCUAIBHBIX CTPYKTYP:
MIJID, KP3, MOC.

13. Ha3oBuTe OCHOBHBIE METO/IbI KOHTPOJIS XapaKTEPUCTHK MATEPUaIOB.

14. Ha3oBuTE OCHOBHBIE CIIOCOOBI M3TOTOBJICHHUS MHINEBBIX MUKPOKOHTAKTOB.

15. 3auem pUMeEHSIETCS] TEXHOJIOTUS YTOHBIIEHUS (POTOUYBCTBUTEIIBHBIX HIEMEHTOB?

16. B Kakux CHEKTpaJbHBIX IOJAMANA30HAX HCIOJB3YIOTCS U OXJAXICHHA (QOTIPHEMHHKOB
MHUKPOKPHUOTCHHBIE CUCTEMBI OXJIAKACHUS U TEPMOBJICKTPUIECKUE OXJIaIUTEITH?

17. Ot oxnaxxpaeMoro y3jia Ha BBIXOAHOW pa3beM KOpIyca MAYT MeTauIMdecKue BBIBOABL. Kakas
TEIJIOTa MOJBOAUTCA K OXJaXJAaeMoMy Y37y uepe3 KaxIeld BbiBolI. Temmeparypa ®UD 80K,
temrieparypa kopiryca 300K. Pazmeps! BeiBooB: mymmHa 1 oM, quametp: 1) 3o1o0to ¢ d=30, 2) miaTuHa ¢
d=20.

18. Ilocunrare, Kakyto EMKOCTh MOXKHO pasMecTuTh Ha muiomanu 20x20 mukpon BUC cuutsiBanus,
ecau nuanektpuk Si02, TonmuHa 40 HM.

19. Ha kakoe paccTosiHHe cMelarTcs MHUeBble MUKpOKOHTakTEl MDUD Ha nmoioxkke CdTe (GaAs)
u kpemuneBoit BUC cunteiBanus MOITY dopmara 256x256 ¢ marom 30 MKM npu oxJyaxaeHu# 10 80
K?

20. Conporupnenue kpeMHUeBoW momiokkun 90 Owm/cm. Uemy paBHa KOHIEHTpalysi JBIPOK B
MOJIOKKE?

21. YeMy paBeH MaKkCHMaJlbHbIM pa3Mep Iy3blpbKa B Kil€€ IIPU BCKPBITUU KOTOPOTO TEIUIONEpeaada 3a
CUeT OCTAaTOYHBIX Ta30B B kpuocrare oobeMoMm 10 cm3 u muromaneto xomomHoi wactu 30 cm2 He
npeBbsicut 300 MBT?

[Tpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

[Ipumep 1.
1. CKoNbKO TPaH3UCTOPOB JOJHKHA CONlEeprKaTh sueiika HakoruieHus bYC co cTpoYHbIM HakKoIJIeHHEM?

2. Ha kakoe paccTosiHue cMemaoTcesi nHAneBble MUKpOKOHTakTel MOUD Ha nopnoxke CdTe (GaAs) u
kpemuueBoit BUC cuuteiBanust MOITY dopmara 256x256 ¢ marom 30 MKM Tipy oxnaxaeHun 10 80
K?

[Ipumep 2.
1. Ha3zoBuTe OCHOBHBIE METObI KOHTPOJIS XapaKTEPUCTUK MaTEPHAIIOB.

2. OT oxJaXXIaeMoro y3jia Ha BBIXOAHOM pa3beM Kopllyca HAYT MeTaJUIMuecKue BbIBOAbL. Kakas
TEIJIOTa MOJBOAUTCA K OXJIaXJAaeMoOMy Y37y uepe3 KaxkIeld BbiBoA. Temmeparypa dUD 80K,
temrieparypa kopiryca 300K. Pazmeps! BeiBooB: mymmHa 1 cM, quametp: 1) 3o1o0to ¢ d=30, 2) maTuHa ¢
d=20.

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):

*  CHCTEMaTH3HPOBAaHHbIC, INyOOKHE M IOJHBIC 3HAHUS 110 BCEM pasjeiaM y4eOHOW MporpaMMsbl, a
TaKXe 110 OCHOBHBIM BOIPOCAM, BBIXOSIINM 32 €€ TPEIeITbI;

. TOYHOE HCIOJIB30BAHUE HAYYHOH TEPMUHOJIIOTHH (B TOM YHCJIE Ha WHOCTPAHHOM  S3BIKE),
CTHJIUCTUYECKH TPAMOTHOE, JIOTHYECKH MPABHIBHOE M3JI0KCHHE OTBETA HA BOIIPOCHI;

*  OesympeuHoe BIAJCHUE HHCTPYMEHTapHeM Y4eOHOW IUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
UCIIONTb30BaTh B TIOCTAHOBKE U PEILICHUU HAYYHBIX U MPO()ECCHOHATIBHBIX 3a/1a4;



. BBIPOKCHHAs! CIOCOOHOCTh CAMOCTOATENBHO M TBOPUYECKH pEIIAaTh CIOXKHBIE INPOOIEMBI B
HECTaHJapTHOH CUTYyalllH;

*  TMOJIHOE W TIIyOOKOE YCBOGHHWE OCHOBHON M JONOJIHHUTENBHOM JUTEpaTyphl, PEKOMEHIOBAHHOM
y4eOHON MPOrpaMMOi TUCTIMITIINHEI;

* yYMEHHE OPUEHTUPOBAThCSA B TEOPUSX, KOHLENLUAX U HAIPABICHUAX 10 U3y4aeMOi AUCLUIUIMHE U
JaBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;

*  TBOpYECKas CaMOCTOsATENIbHAsi PaboTa Ha NPAKTHUECKHUX, JJAOOPATOPHBIX 3aHATUSAX, AKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.

9 6amto — (OTJIMYHO):

* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOITHBIE 3HAHMS 110 BCEM pa3zieiaM yueOHOM mporpaMmel;

. TOYHOE HCIOJIb30BAHUE HAy4YHOM TEpMHHOJIOTMU (B TOM 4YHUCIIE HAa HHOCTPAHHOM S3BIKE),
CTWJINCTUYECKH IPaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;

*  BIJCHUEC MHCTPYMEHTApHEM Yy4eOHOW AMCLUMIUIMHBL, yMEHHE ero 3((EKTUBHO HCIONb30BAThH B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHATBHBIX 33/1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIBHO W TBOPYECKH PEIIaTh CIOXKHBIE MPOOJIEeMbl B HECTaHIAPTHON
CUTyallud B paMKaX yd4eOHOW MporpaMMsbl, IIOJHOE YCBOGHHE OCHOBHOM M JIOTIOJHHUTEIBLHON
JUTEPaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCToATeNbHass paboTa Ha MPAKTUYECKHX, JIAOOPATOPHBIX 3aHATHUSIX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3UWPOBaHHbIE, TYOOKHE U MOJHBIC 3HAHUS MO BCEM MOCTABICHHBIM BOIIPOCaM B 00bEMe
y4eOHOH MPOrpaMMbl;

*  HCIOJIb30BaHHE HAy4YHOM TEPMUHOJIOIMM, CTHIMCTUYECKU IPAMOTHOE, JIOIMUECKU IPaBUIIbHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BIQJICHUE WHCTPYMEHTapueM yuyeOHOH AMCUMIUIMHBI (METOAaMU KOMILJIEKCHOTO aHaN3a, TeXHUKOM
MH(QOPMAIIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE W PEIICHHM HAyYHBIX U
npoeCcCHOHANBHBIX 3a7a4; CIOCOOHOCTh CaMOCTOSTENBHO pPELIaTh CIOXKHBIE MPOOJIEMBI B pamMKax
y4eOHOM porpaMMBl;

*  YCBOCHHME OCHOBHOW W JIOTOJIHUTEIHLHOW JINTEPATYphl, PEKOMEHIOBAHHOW y4eOHOM Mporpammon
JVCLUUTUTHHBL,

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMNLMAX M HAIpaBICHUIX 0 U3ydaeMoO
JUCUUIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3ULMHA TOCYyIapCTBEHHOW HAeonoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* aKTHBHAs CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, Ja00OPATOPHBIX 3aHATUAX, CUCTEMATHUECKOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIOJb30BAHUE HAYYHOW TEPMUHOJIOTHHU (B TOM YHCIIEC HA HHOCTPAHHOM S3BIKE), TUHTBUCTHYECKU U
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHHE OTBETA Ha BONIPOCHI, YMEHHUE JeNlaTh 000CHOBAaHHBIE BBIBOIBI;

* BJIQJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI, YMCHHE €r0 MCIHOJIb30BaTh B MOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

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

*  yYMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLIMAX M HAIpaBICHUIX 0 U3ydaeMOM
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMmocCTosTelbHasg padoTa Ha MPAKTUUYECKHX, JaOOpPaTOPHBIX 3aHATHUSAX, Y4acTHE B TPYMIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTH3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMsl;

*  HCHOJIb30BaHUE HEOOXOIUMOI HAay4YHOW TEPMHMHOJOIHMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCHI, YMEHHE AeNaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U MpOo(hecCHOHaIbHBIX 33a7a4; CIOCOOHOCTh CAMOCTOSTENILHO IPUMEHSITh THIIOBBIE PELICHHUS
B paMKax y4eOHOI porpaMmsl;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL



*  YMCHHE OPHEHTUPOBATHCS B 0A30BBIX TEOPHSAX, KOHLEMIMAX W HANPABICHUSAX 10 W3y4aeMOM
IMCUUIUIMHE ¥ JaBaTh WM CPaBHUTEIBHYIO OICHKY; aKTHUBHAs CaMOCTOsTeNbHas pabora Ha
NPaKTUYECKUX, J1a0OPAaTOPHBIX 3aHATHSAX, MEPHUOIUYECKOE y4YacTHE B TPYHIIOBBIX OOCYXKICHUSX,
BBICOKHI YPOBEHb KYJIBTYPbI UCTIOTHCHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

*  HCHOJIB30BaHME HAYYHOW TEPMHUHOJIOTHH, CTHJIMCTHYECKH T'PAaMOTHOE, JIOTHYECKH IPaBUIIBHOE
U3JI0KEHHE OTBETA Ha BOIPOCHI, YMEHHE JIeJIaTh BBIBOIbI;

*  BIIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOECCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MPOrpaMMON AUCIUIINHBL

*  YMEHHE OpPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSIX, KOHUEIIMAX M HANPABICHUAX [0 H3y4aeMOM
JUCLUIUIMHE U JaBaTh UM CPAaBHUTEIBbHYIO OLEHKY;

*  caMmocTofATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aJaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBaHHOW y4eOHOM MpOrpaMMON AUCIUIIINHBL

*  HCINOJIb30BAHME HAyYHOW TEPMHHOJIOIMH, CTUIMCTHYECKOE M JIOTHYECKOE W3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis pelarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX O H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha MPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHIX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI HCTIOIHEHUS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAUTEHO:

* HEJO0CTAaTOYHO IMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIAPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPaTyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMO JUCIIUILTAHEL,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHWE OTBETa HAa BOMNPOCHI C CYIICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JHUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHLCHIUSAX W HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTACIBHBIX JINTEPATYPHBIX HUCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YeOHOH mporpamMmoin
JUCIUTIINHEL,

. HEYMEHHE HCIIOJh30BaTh HAyYHYH) TEPMHUHOJIOTHIO JTUCIMIUIMHBI, HAaJUYUE B OTBETE TPyOBIX
CTHJIMCTHYCCKUX U JJOTMYECKUX OIIUOOK;

* IMaCCHBHOCTH HA NMPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHl UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAaHMH M KOMIIETCHLIMI B paMKax 00pa30BaTeIbHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuyeckne MaTepuaJbl, onpeaesiole NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu npoBeneHnn sK3aMeHa oOydvaromeMycst IpeaocTaBisercs 1o 60 MUHYT Ha ToATOTOBKY. Omnpoc
oOyyaromerocs mo OWIeTy He JOJDKEH MPEBBILATh JBYX aCTPOHOMHUYECKHX YacOB B YCTHOW U (WMJIH)
MUCHMEHHOM (hopMe.



