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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Course title: Receivers of optical radiation and a photodetector

Variable part of Block, 3 credits

Instructor: O.T. Kamenev, doctor of physical and mathematical sciences,
Professor of the General and experimental physics department, School of Natural
Sciences of Far Eastern Federal University.

Learning outcomes:

SPC-4 the ability to conduct a comprehensive study on different experimental
settings in a mutually reinforcing manner with further analysis and theoretical
modeling of the obtained data;

SPC-9 ability to perform works on technological preparation of production of
materials and products of electronic equipment.

Course description: the study of the most important physical processes,
phenomena and laws that determine the operation of radiation receivers, their main
parameters and characteristics, their inclusion schemes and applications of various
types of optical radiation receivers, the formation of skills of calculation and
experimental study of the main parameters and characteristics of the main types of
radiation receivers.

Main course literature:

1. Kamenev O.T. Receivers of optical radiation and a photodetector.-
Vladivostok : Publishing house of Far Eastern State Technical University , 2008.-
176 p.
http://lib.dvfu.ru:8080/lib/item?id=chamo:384880&theme=FEFU

2. Baranochnikov M.L. Radiation detectors and receivers. — M. : Publishing
house «DMK-Press», 2012. — 640 p.
http://e.lanbook.com/books/element.php?pll_id=4145

3. Yakushenkov Yu.G. Fundamentals of optical-electronic instrument making.
— M.: Logos, 2013. — 376 p. http://www.iprbookshop.ru/14323



http://lib.dvfu.ru:8080/lib/item?id=chamo:384880&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4145
http://www.iprbookshop.ru/14323

4. Yakushenkov Yu.G. Theory and calculation of optoelectronic devices. — M.:
Logos, 2011. — 568 p. http://www.iprbookshop.ru/9130

Form of final knowledge control: pass.


http://www.iprbookshop.ru/9130

AHHOTAUMSA JUCHUILIHHBI
«IIpueMHUKH U31y4YeHHUs U (OTONPUEMHbIE YCTPOHCTBA»

Pabouass mporpamma yueOHON aucruruinHbel «lIprueMHUKH W3TydeHUs |
dboTonpueMHble yCTPOMCTBa» paszpaboTaHa s CTyIJeHToB 4 Kypca IO
Hamnpasyieanio 11.03.04 «DnekTpoHHKa W HAHOARJIEKTPOHUKA» B COOTBETCTBUH C
tpedoBanusimu OC BO JIBOY no ganHOMY HaIpaBJICHUIO.

Huctumnaa «[IpueMHUKH ONTHYECKOTO H3JIy4YeHUus U (POTONpHEMHbIC
YCTPOMCTBa» BXOAUT B JHWCHUIUIMHBI IO BBIOOPY BapHAaTHBHOM YacTu
o0pa30BaTeNbHOM MPOrPAMMBI.

OOmiasi TpyJOEMKOCTh OCBOCHHS JUCLMIUIMHBI COCTaBJIsIET 3 3adyeTHbIC
eauHuIbl, 108 yacoB. Y4eOHBIM IJIaHOM MIPEAYCMOTPEHBI JIEKITMOHHBIE 3aHATUSA (22
yaca), JlabopatopHbie paboThl (44 yaca), camocTosTeNnbHas padoTa cryaeHrta (42

yaca). JlucuumnnuHa peanusyercs Ha 4 Kypce B 8 cemecTpe.

Henab: wu3yyeHue BaHEHIIMX (PU3MYECKUX MPOLIECCOB, SBICHUU U
3aKOHOMEPHOCTEH, ONPEAENAIOMUX pad0Ty IPUEMHUKOB U3TYyYECHHUSI, UX OCHOBHbIE
napamMeTpbl U XapaKTEPUCTUKH, CXEMbl MX BKIIIOUYEHHUS U 00JIACTU MPUMEHEHUS
Pa3IUYHBIX TUIIOB IPUEMHUKOB ONTHYECKOT0 U3TyYeHus1, ((OPMUPOBAHUE HABBIKOB
pacdera M OKCIIEPUMEHTAJbHOTO HCCIEAOBAHUS OCHOBHBIX I1apaMETPOB U
XapaKTEPUCTHUK OCHOBHBIX TUIOB MPUEMHUKOB U3TyYEHUS.

3agaum:

— (opmupoBaHMEe y CTYACHTOB 3HAHUW 00 OCHOBHBIX MaTE€MaTHUYECKHUX
MoAeIAX (POTOMPUEMHHUKOB U METOJIOB pacyeTa UX OCHOBHBIX [TapaMeTPOB;

— (QopMUpOBaHHE Yy CTYACHTOB HAaBBIKOB ITOCTPOEHUS MAaTeMaTHYECKUX
MoOJieJIeld TPUEMHUKOB ONITUYECKOTO U3ITyUYEHHUS;

— (opmHupoBaHUE y CTYJEHTOB HABBIKOB pacyeTa OCHOBHBIX IapamMeTpOB
MPUEMHUKOB ONTHYECKOTO U3ITyUEHHUS,

— ¢dopMupoBaHHE€ y CTYJIGHTOB 3HaHMUM 00 OCHOBHBIX  METOJAX
DKCIIEPUMEHTAJIBHOTO MCCIIEIOBaHUS IapaMETpPOB IPUEMHHUKOB ONTHYECKOIO

W3JTy4YCHUS;



— (hopmupoBaHUE y CTYI€HTOB HABBIKOB AKCIIEPUMEHTAIHLHOTO UCCIICJOBAHUS
napameTpoB MPUEMHUKOB ONITUYECKOTO U3ITyUYEHHUS,

— (QopMupoBaHUE Y CTYJEHTOB 3HAaHUI O METOJIaX aHAJIN3a U CUCTEeMATU3aI[uU
PE3yNbTATOB UCCIECAOBAHUI APAMETPOB MPUEMHUKOB ONTUYECKOTO U3ITYUCHHUS;

— (opMmupoBaHME y CTYIEHTOB HAaBBHIKOB aHalM3a M CHUCTEMaTH3aIUH
pe3ynbTaTOB HCCIIEIOBAaHUHN MTapaMETPOB MPUEMHUKOB ONITUYECKOTO U3ITYUYCHHUS,

— (QopMupoBaHUE Y CTYJEHTOB 3HAaHUI O METOJIaX pacyeTa u MPOEKTUPOBAHUS
(boTONpPHUEMHBIX YCTPOUCTB;

— (QopMupoBaHME Yy CTYJIEHTOB HAaBBIKOB pacuera W HPOEKTHPOBAHUS
(OTONIPUEMHBIX YCTPOUCTB.

Jns  ycnemHoro w3y4yeHus AUCHUIUIMHBL «lIpHeMHHKHM ONTHYeCKOro
U3Ty4yeHUs! U (OTONPUEMHBIE YCTPOMCTBa» y OOYy4YarolUXCsl JOJKHBI OBITH
c(OpMHPOBAHBI CIETYIOUIUE PEIBAPUTEIbHBIE KOMIIETCHIINU:

— CIIOCOOHOCTh MPENCTaBIIATH aJ€KBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUU
HAay4YHYI0 KapTUHY MHUpa Ha OCHOBE 3HAaHHsS OCHOBHBIX ITOJIOXKEHHUH, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX Hayk u MaTemaThku (OITK-1);

— CIIOCOOHOCTh  BBISIBJISITH ~ €CTECTBEHHOHAYYHYIO CYIIHOCTh MpPOOJIEeM,
BO3HUKAIOIIMX B XOA€ MNPOPECCHOHATBHON AESTENbHOCTH, MPHUBJIEKATh IS MX
pelIeHHs COOTBETCTBYIOIIMI (hn3nKo-mMaremaTrdeckuii ammapar (OI1K-2);

— CIIOCOOHOCTH OCYIICCTBIISTH TOUCK, XpaHEHWe, O0O0padOTKy U aHaIu3
uHGOpMallMU U3 Pa3IMYHBIX HMCTOYHUKOB M 0a3 JaHHBIX, IMPEJICTaBISATh €€ B
TpeOyeMoM ¢opMare ¢ HCHOJIb30BAHHMEM HH(POPMALMOHHBIX, KOMIBIOTEPHBIX WU
ceteBbIx TexHojorui (OITK-6).

B pe3synbTare uzydeHus JaHHON TUCIUILIMHBL y 00ydaromuxcst GOpMUPYIOTCS

cienyroume npodeccuoHaabHble KOMIETEHIUH.

Koa n ¢popmyanpoBka Jranbl GOpMHPOBAHUSA KOMIIETEHIIMHU
KOMIIeTEeHIIUHN
[TK-4, ctocoGHOCTh TPOBOAMTH MPUHIIMITBE 1 METOAUKH PUMEHEHUS
KOMIUJIEKCHBIE UCCIIETOBAHUS 3Haer AKCIIEPUMEHTAJIbHBIX YCTAHOBOK KBAaHTOBBIX
Ha Pa3InYHBIX MIPUEMHHUKOB ONTUYECKOT0 U3ITyUEHUs




OKCIICPUMCHTAJIbHBIX CO31aBaThb U NPUMCHSATH SKCIICPUMCHTAJIbHLIC

yCTAHOBKaX VMeeT | yCTaHOBKM KBAaHTOBBIX IIPUEMHHMKOB
B3aUMO/IOTIOJHSIOIIMMH OITHYECKOTO U3IIyUEHUs
METONIAMHU € MOCACAYIOIIM HABBIKAMH [TOCTPOEHHUS U TIPUMEHEHHUSI
AHAJIN30M U TCOPCTHICCKUM SKCIIEPUMEHTANILHBIX YCTAHOBOK KBAHTOBBIX
MOZICTIMPOBAHUCM MOTYICHHBIX | Byajeer | MPUEMHHMKOB ONITHYECKOTO M3IYYEHHS C
AQHHBIX HOCJIEAYIOIUM aHAIM30M ITOJyYEHHBIX
pe3yIbTaToOB
METOIUKH TEXHOJIOIHYECKOU MTOATOTOBKH
MTK-9. crioco6HOCTE BEITOTHSTE | SHACT IPOM3BOICTBA IIPUEMHUKOB ONTHYECKOTO
i)
PaboThI [0 TEXHOJIOTHYECKOM M3JTyHCHIA
HOJrOTOBKE MPOU3BOJICTBA Vaeep | OCYWICCTBIATE OArOTOBKY POH3BOJCTBA
MaTEPHAIIOB U U3JIEIHI IPUEMHUKOB ONTUYECKOTO U3JyUEHUsI
SJICKTPOHHOU TCXHUKH HaBBIKAMH TIOJATOTOBKH IIPOM3BOICTBA
Bianeer

IMPUEMHUKOB OIITHYCCKOI'O U3JTYYCHUS

Jnst popMupoBaHus BhIIIEYKa3aHHBIX KOMIETEHIIMI B paMKax JUCHUILIAHbBI
«IIpyueMHUKH U3TydeHUss ©  (QOTONPHEMHBIE YCTPOWCTBAa»  MPUMEHSIOTCS
CJIEIYIONTUE METO/bl AaKTUBHOTO/ MHTEPAKTUBHOIO OOYYEHHsS: MO3TOBOM IITYPM,

JTUCKYCCHSL.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Jlexknuu (22 gac.)

Paznen 1. Knaccudukanusi npueMHHKOB ONTHYECKOT0 M3JIy4eHus (2
qac.)

Tema 1. Knaccudukanusi npueMHUKOB ONTHYECKOr0 U3JayyeHus (2 yac.)

[Tonsitue ¢oronpuemuoro ycrpoiictea (®PITY). IlpuemHuK m3mydeHus Kax
AIIEMEHT ONTHKO-3JIEKTPOHHOW cucTeMbl. TeroBble, (OTOAIEKTpUUECKHE U
MOHAEPOMOTOPHBIE  MPUEMHUKH  HW3IYYEHUs, WX [PUHIUNBI  JEHCTBUSL.
®dotonpuemnusie ycrporictBa (PIIY). OO6nacTh HCMONB30BAHUS MPUEMHHUKOB

W3JTYyYCHMUS.

Pazgea II. OcHoBHBIE MapaMeTPbI U XaPAKTEPUCTHKHA ONITHYECKOT0

u3JrydyeHus u poronpueMHUKOB. (2 yac.)



Tema 2. OcHOBHBIE IHepreTHyeckne U oTomMeTpuueckne exuHuIbl (1
yac.).

DOHepreTuyecKue XapaKTEPUCTUKU ONTHYECKOTO U3ITyYEHHUS.
doToMeTpUUCEeKUE  XapaKTepUCTHUKUA  omThuueckoro  u3nydenus. IlepeBon
(boTOMETPUYECKUX ETUHUI] B SJHEPTETUUECKHE.

Tema 3. OcHOBHBbIE MapaMeTPbl U XapaKTePUCTHKH IPUEMHHUKOB
n3nydenusi u OITY. (1 gac.).

[IpueMHUKH U3Ty4EHUS U UX OCHOBHBIE XapaKTEPUCTUKUA. DHEPreTUUECKUE
XapaKTEPUCTUKHU (POTONPHUEMHUKOB. [loporoBsie XapakTepuCTUKH
¢oTonpueMHUKOB. YaCTOTHBIE XapaKTEpUCTUKU GoTONpUEeMHUKOB. [Toporossie
napameTpbl (POTONPUEMHHUKOB, IIYMbI poTonpreMHUKOB U PITY, ciocoOsl
CHI)KEHMS LIIYMOB. Y CTPONCTBA OXJIAXKIACHUS YyBCTBUTEIIBHBIX 3JIEMEHTOB

($hOTONPUEMHHUKOB.

Paznean I11. TemtoBbie npueManku u3ayvenns. (1 gac.)

Tema 4. Bubl TeIJIOBbIX NIPMEMHHUKOB n3aydenns (1 gac.).

TenioBble U KBaHTOBBIE (DOTONPUEMHHUKH; TEPMOTIAPbI, O0JIOMETPHI,
TepMoaieMeHThl. [TupoanekTpudeckue GporonpueMHuku. [losoctHbie
(a0contoTHBIE) TEMIOBBIE MPUEMHUKH. Termnopu3nueckue napaMmeTpbl MPUEMHHUKA.
VYpaBHeHME TEIIOBOTO OajaHca MPUEMHHKA U €T0 PEIIeHUs IPU JEHCTBUM Ha
MIPUEMHHMK HEMOIYJIMPOBAHHOTO, TEPUOANIECKA MOTYIMPOBAHHOTO U3JIYYEHHUS U
OJIMHOYHOTI0 UMITyJibca. DakTopsl, ONPEACIISIOIINE YyBCTBUTEIBHOCTD U
MHEPLHUOHHOCTh TEIIOBBIX MPUEMHUKOB n3nyyeHus. O0gacTu mpuMEeHEHUs

TCIIJIOBBIX IPUEMHHUKOB U3JTYyUCHMUS.

Pazgen IV. ®0oT03/1eKTPOHHBbIE NPUEMHHMKH ONTHYECKOr0 H3JIYyYEeHMH.
(3 uac.)
Tema 5. ®orokaroasl. @oTodraemenTsl (1 yac.).

Bunbr poTokaTo10B, POTOIIEMEHTHI.



Tema 6. D0T03J1eKTPOHHbIE YMHOKUTEJU. IJIEKTPOHHO-ONTHYECKHE
npeodpaszoBaresu (2 yac.).
DOTOANEKTPOHHBIE YMHOKHUTEIN (DY), 3JIEKTPOHHO-ONTUYECKHE

npeobpazoBarenu (DOI]).

Pasznen V. @orTo3ieKTpuyecKkre NPUEMHUKH ONITHYECKOT0 U3JaydeHus (5
yac.).

Tema 7. OTpakeHue U MOTJIONIeHHE CBeTAa B TBepAbIX Tejax (1 gac.)

OTtpaxeHue B NOJynpoBoaAHMKaAX. [lornonienre n3nyyeHus B
MOJIYNIPOBOJHUKAX.

Tema 8. @oTope3ucropsi (1 yac.)

doTope3ucTopbl HA OCHOBE COOCTBEHHOM U MPUMECHON MPOBOJIUMOCTH.
YerpoiicTBo (hoTopesnucTopa, CXeMbl BKIIFOUEHHUSI, OCHOBHBIE MTapaMeTPhl U
XapakTepUCTUKU. BiMsiHuE ONTUYECKUX, TIEKTPUUYECKUX U KOHCTPYKTHUBHBIX
CBOMCTB UyBCTBUTEIBHOIO 3JieMeHTa OP Ha ero 4yBCTBUTEIBHOCTb,
WHEPIUOHHOCTD, IITyMBI.

Tema 9. ®oToanoasl (2 4ac.).

doTonnoapl Ha OCHOBE p-N-tiepexoa. P-i-n-portoanonbl. JlaBuHHBIC
dboroaunonbl. Dotoauomast ¢ 6apeepom [lorTku. MIIT-hoToano k.

Tema 10. @oToTpan3zucropsl (1 yac.).

®dorotpanzuctopbl. M/II1-poroTpan3uctopsl.

Paznen VI. MHorosieMmeHTHbIE (DOTONPHEMHHUKH U3JTydyeHus. (2 yac.)

Tema 11. ®oTouyBCcTBUTEIbHBIE MPUOOPHI ¢ 3apsAI0BOH cBsA3bIO (1 yac.).

[Tpubopsl ¢ 3apsanoBoii cBsa3bl0. MII-poToamo1HbIE MHOTO3JIEMEHTHbIE
MIPUEMHUKH.

Tema 12. Ckanucropbl. MaTpuubl potoanoaos. (1 yaca).

Pa3gen VII. Costneunble 3j1ieMeHThI. (1 yac.)

Tema 13. Costneunnlie ¢oTornemenTnl (1 yac.).



KIIJ[ conneunoro snemenTa. CosiHeyHbIE TpeoOpa3oBaTenu ¢ KOHIIEHTpAIUEH

H3JIYYCHHUA. COBpeMGHHBIC TCHACHIWHN PA3BUTHUA COJIHCUHBIX 3JICMCHTOB.

Pasznea VIII. Onrponsl. (1 yac.)
Tema 14. Buasl ontponos. Onronapsl. IIpuauuns! geiicreus (1 yac.).

Hasnauenune ontponos. [Ipunnun nerictBus ontpoHa. TUmsl ONTPOHOB.
OnTonapsl.

1. CTPYKTYPA U COAEPKAHUE MPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHble pa6oThI (44 gac.).

JlabopaTopHnasi padora Ne 1. XapakTepUCTUKH U TapaMETPbI
doronpuemuankos (8 dac.).

JlabopaTtopnasi pa6ora Ne2 D0TO3IEKTPOHHBIE YMHOKUTENH (6 Yac.)
JlaGopaTopnas padora Ne 3. doropesucropsl (6 vac.).

JlaGopaTopnasi padora Ne 4. p-n hotoauosl (6 yac.).

JlaGopaTopnas padora Ne 5. P-i-n ¢poroanos (6 4ac.)

JlabopaTtopHnasi pad6ora Ne 6. ®OTOUYBCTBUTEIBHBIC TPUOOPHI C 3aPSTOBOM
cBs3bio (6 Jac.).

JlaGopaTopHnas pagora Ne 7. ConHeunble 31eMeHTsI (6 vac.).

I1l. YYEBHO-METOAMNYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

Y4eOHO-METOAUYECKOE o0ecrieueHue CaMOCTOSITEIILHOU paboThI
oOyuaroruxcst 1o gucuurminHe «lIpuemMHukn w3nydeHus u  GOTONPUEMHEBIC

yCTporcTBa» mpenctaBieHo B [Ipunoxenuu 1 u BKiIrodaeT B ceOs:



— MJIaH-Tpa(UK BBHIMOJIHEHUS CaMOCTOSTENIbHON paboThl MO AMCUUILIMHE, B
TOM YHCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBITNIOJHEHUE 110 KAXKJI0MY 3aJaHUIO;

— XapaKTEpUCTHKA 3aJaHUM JUJIsl CAMOCTOATEIbHOW paboThl 00ydYaromuXcs U
METOANYECKUE PEKOMEHIAIMU 110 UX BBIITOIHEHUIO;

— TpeOoBaHUSI K  TPENCTaBICHUI0O W OQOPMIICHHIO  PE3yJbTaTOB
CaMOCTOSITENILHON paboThI;

— KPUTCPHUHU OLCHKHU BLIIIOJIHCHUA CaMOCTOSITCIIBHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUKEHUS LEJEN KYPCA

Ne Kontpomupyemsie Koppr 1 aramnst OneHouHbIE CpeCTBA
/11 pazzensl / TeMbl dbopmMupoBaHUs TEKYIIAN MIPOMEKYTOUHAS
JVCIUATUTHHBI KOMITETEeHIIHHA KOHTPOJIb aTTecTrauus
1 | Knaccudukamms [1IK-4 3HaeT CobecenoBanue Bompoc
IPUEMHHUKOB (YO-1) 1
ONTUYECKOTO U3IIY4YECHHUS yMeeT, Tecr (I1P-1)
BJIaJIEET
OCHOBHbIE IAPAMETPBI 1 3HaeT CobecenoBanue Bomnpocsr
o | XapaKTepucTHKH K-4 (YO-1) 2-3
ONTUYECKOTO U3ITyUEHHS yYMEeT, KonTponbHas
1 (POTONPHEMHHKOB BJIaJIceT pab6ora (ITP-2)
3HaeT CoOecenoBanue Bompocer
3 TennoBsle IPUEMHUKHU [IK-4 (YO-1) 4-7
U3Iy4YEHUs yMeeT, Tect (ITP-1)
BJIaJIEET
3HaeT ColecenoBanue Bompocer
DOTOIIEKTPOHHEIE (YO-1) 8-11
4 | npuemHuku ontuyeckoro | [1K-4
yYMEET, KonTponbHas
U3ITy4YeHUs
BJIaJIceT pab6ora (ITP-2)
3HaeT CobecenoBanue Bomnpocsl
DOTOINEKTPUIECKUE (YO-1) 12 -18
5 | npuemuuku ontuyeckoro | I1K-4
yMeEeT, KonTponbHas
U3ITy4YeHUs
BIIa/ICET pabora (TTP-2)
3HAEeT Co0OecenoBanue Bomnpocsr
MHoroseMeHTHbIe (VO-1) 19 - 22
6 | doronmpueMHHUKH IK-9,
yMeEeT, KonTponbHas
U3ITy4YeHUs
BIIa/ICET pabora (TTP-2)
Z C TIK-9 3HAEeT Co0OecenoBanue Bomnpocsr
OJIHEYHBIE 3JIEMEHTHI -
(YO-1) 23-24




yMeeT, Tecr (TTP-1)
BJIaJICET
3HAeT CobecenoBanue Bonpocst
(YO-1) 25- 26
8 | OnrpoHnsl IK-9 r— Tecr (IIP-1)
BIIaJICET

TurnoBble KOHTPOJBHBIE 3a/1aHUS, METOJIMYECKUE MATEPUAJIbI, OIPEICIIAIOITUE
MpOIEAYPHI OLICHUBAHUS 3HAHUIM, YMEHHUI U HABBIKOB U (WJIN) OTIbITA IS TEILHOCTH,
a Tak)Ke KpUTEPUU U TOKa3aTesld, HEOOXOAMMBIC ISl OICHKUA 3HAHUM, YMEHH,
HABBIKOB M XapaKTEpU3YIOIIKUE ATanbl POPMUPOBAHUS KOMIETEHIMN B MpoIecce
OCBOCHHMSI 00pa30BaTEILHON MPOTrpaMMBl, MpecTaBieHbl B [Ipunoxenun 2.

V. CIIMCOK YYEBHOM JUTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI
OcHoBHas JuTeparypa
5. [lpyeMHUKH ONTHUYECKOTO HU3IYyYeHUS] U (POTONMPUEMHBIE YCTPOICTBA:
yueOHo-MeTonuueckuit komriuiekc /O. T. Kamenes.- BnamuBoctox : M3a-Bo

JlanpHEBOCTOUHOIO TeXHUUYECcKoro yHuBepcurera , 2008.- 176 c. (24 7k3.)

http://lib.dvfu.ru:8080/lib/item?id=chamo:384880&theme=FEFU

6. bapanounukos, M.JI. [IpueMHUKHN 1 T€TEKTOPBI U3ITYUEHUHN [ DIEKTPOHHBIN
pecypc] : copaBouHUK. — DnekTpoH. AaH. — M. : JIMK Ilpecc, 2012. — 640 c. —
Pesxum noctyna: http://e.lanbook.com/books/element.php?pll_id=4145

7. OCHOBBI ONITHKO-3JIEKTPOHHOTO MPHOOPOCTPOCHHMSI [DICKTPOHHBIN pecypc]
/ FO.I'. SkymenkoB. — M.:Jloroc, 2013. — 376 c¢. — Pexum npocryma:
http://www.iprbookshop.ru/14323

8. Teopus u pacyeT ONTUKO-3JIEKTPOHHBIX MPUOOPOB [DIEKTPOHHBIN pecypc] /
IO.I'. SxymenkoB. — M.:Jloroc, 2011. — 568 c. — Pexum pocryna:
http://www.iprbookshop.ru/9130

JonoaHuTeIbHAA JIUTEPATypPa


http://lib.dvfu.ru:8080/lib/item?id=chamo:384880&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=4145
http://www.iprbookshop.ru/14323

1. I[lpueMHuKu ontuyeckoro uznydeHus : yueOnuk / I'. T'. Mmanun, B. I
Uenubanos ; mox pea. B. B. Koporaesa . — Cankr-IlerepOypr : Jlans , 2014. — 303
c. http://lib.dvfu.ru:8080/lib/item?id=chamo:777541&theme=FEFU

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJICKOMMYHHUKAUOHHOMU CeTH
«HHTEepHET»
1. MapteiHoBa [I'.Il. Onrtuka: Koncmekr nexumit. — Camapa: W3a-Bo

"Camapckuit yausepcuret", 2005. — 155 c.

http://window.edu.ru/resource/933/74933

2. Kysnenop C.M. Konebanuss u BoiHbL. ['eomerpuyeckas W BOJHOBAS
ONTHKA: yueOHOe rmocodue. 2-e u3., nepepad., nonoH. — Tomck: M3a-Bo Tomckoro
MTOJIMTEXHUYECKOTO YHUBEPCUTETA, 2007. — 170 C.

http://window.edu.ru/resource/208/75208

3. MonotkoB H.{., Jlomakuna O.B., EropoB A.A. OnTuka u KBa3HOINTHKA
CBY: VYuebnoe mocobme. — Tamb6os: W3g-Bo TITY, 2009. — 380c.
http://window.edu.ru/resource/345/68345

VI.METOANYECKHUE YKA3ZAHUSA 1O OCBOEHUIO JUCHUIIJINHBI

[IpucTynuTh K OCBOEHUIO JUCUUIUIMHBI CIEAYET B CAMOM Hayajie y4eOHOro
cemecTpa. Pexkomenayercsa U3yunuTb CTPYKTYpYy U OCHOBHBIE MOJOXKeHUs Pabouei
nporpammbl yueOHoi aucuuruinabl (PITY /). OOpatuth BHHUMaHUE, 4TO KpOMeE
ayIUTOpHOM  pabOThl  (EKUMH, TPAKTUYECKUE  3aHATHS)  IUIAHUPYETCS
camMocCTosITeNIbHAsE paboTa, pe3yJabTaTbl KOTOPOW BIUSIOT HA OKOHYATEJbHYIO
OLIEHKY IO HTOraM OCBOCHMsI ydeOHOW JUCHMIUIUHBL. Bce ayauTopHble u
CaMOCTOSITENIbHBIC 3aJJaHUSI HEOOXOAMMO BBITIOJIHATD U MPEAOCTABIISITh HA OLIEHKY B
COOTBETCTBHH C IJITAHOM-TPa(UKOM.

Hcnoabn3oBanue MaTepuaioB y4eOHO-MeTOANYECKOr0 KOMILIEKCA

J171s1 ycTieniHOro OCBOEHUS TMCUHUITIIMHBI CIIETyeT UCII0JIb30BaTh COIEPKAHUE
pazzaenoB ydeOHO-MeToauueckoro komiuiekca aucturuinabel (YMKI): paGoueit
IpOrpamMMmbl, JIEKIIMOHHOTO Kypca, MaTepuajgoB MPaKTUYECKUX 3aHATHUH,
METOJMYECKMX PpEKOMEHJAUA 10 OpraHu3aluud CaMOCTOSITENbHON padOThI


http://window.edu.ru/resource/933/74933
http://window.edu.ru/resource/208/75208
http://window.edu.ru/resource/345/68345

CTYAEHTOB, IJ0CCapusi, MEpeyHs y4eOHOW JIUTEepaTypbl U JIPYTrUX HCTOYHHKOB
uHbOpMaIU, KOHTPOJIbHO-U3MEPUTETHHBIX MAaTEPUAIOB (TECTHI, OTIPOCHI, BOIPOCHI
3a4eTa), a TAKXKE TONOJHUTEIbHBIX MaTEPUATIOB.
PexoMeHganum 1o nNoAroTOBKe K JJEKIUOHHBIM M NPAKTHYECCKUM
3aHATHAM

VYcmemHoe OCBOGHHE JUCHUILIMHBL IPEAIOJIaracT akTHUBHOE Y4acTHE
CTYJICHTOB Ha BCEX JTallax €€ 0OCBOeHUs. M3ydeHne qUCIUIUIMHBI ClIelyeT HaUMHATh
C MpOpabOTKU coJiepKaHus pabouell IporpaMMbl U METOJUYECKUX YKa3aHUN.

[Ipy w3yyeHum u nOpopabOTKE TEOPETUUYECKOTO Marepuana CTyIEeHTaM
HEOO0XOMMO:

— IOBTOPUTH 3aKOHCIIEKTUPOBAHHBINA Ha JICKIMOHHOM 3aHATHU MaTEpHAl U
JOTIOJIHUTB €0 C Y4ETOM PEKOMEHI0BAHHOM IO JAHHOM TEME JINTEpaTyphl;

- Iepel OYEepEIHOM JIEKIUEH ITPOCMOTPETh KOHCIIEKT IPEABIAYILETO 3aHATHS;

- TPHU CAMOCTOSITEIIBHOM HM3YYEHMHM TEMBI CJII€JaTh KOHCIIEKT, MCIOJb3Ys
pekomenaoBanHnelie B PIIY /] nureparypHbie uctounuku. B cinyyae, eciin BO3HUKIH
3aTpyIHEHMs, OOpaTUThCA K IMPENOJaBaTeNIl0 B Yachl KOHCYJIbTAIlMd WM Ha
MPaKTUYECKOM 3aHSTHH.

OCHOBHOM  LIEJIBI0  NPOBEIEHUS MPAKTHYECKUX  3aHATHH  SBISAETCA
CUCTEMAaTH3allusd U 3aKpEIUICHWE 3HAHUI M0 M3ydyaeMoM TeMme, (popMHUpOBaHUE
YMEHUU CaMOCTOSITENIbHO paboTaTh C JAONOJHUTEIBHBIMU HCTOYHHKAMHU
uH(pOpMaIuK, ApryMEHTUPOBAHO BBICKA3bIBATh U OTCTAUBATh CBOIO TOUKY 3PEHUSI.

[Ipu NOArOTOBKE K MPAKTUYECKUM 3aHATUSAM CTYI€HTaM HEOOXOAUMO:

— TIOBTOPUTH TEOPETUUECKUM MaTepual Mo 3aJ1aHHON TEME;

— nOpoAyMath (POPMYIUPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYKIEHUE;

— UCIIOJIB30BaTh HE TOJIBKO KOHCIIEKT JEKLHM, HO U JOMOJIHUTEIIbHBIC
HMCTOYHUKHM JINTEPATYPBI, PEKOMEHJOBAHHBIE ITPENOAABATEIIEM.

[Ipyr moaroToBke K TEKyIIEMY KOHTPOJIIO MCIOJIb30BaTh Marepuainsl PITY /]
(ITpunosxxenne 2. oOHJ OLIECHOYHBIX CPEJICTB).

IIpu NOArOTOBKE K MPOMEKYTOUHOM aTTECTALIMH, UCIIOIb30BATh MaTEPUAIbI
PITY I (ITpunoxenue 2. ®oHA OLIEHOYHBIX CPEACTB).

Ha camoctosaTenbHyto paOOTy BBIHOCUTCS MOJATOTOBKA K TMPAKTHUYECKUM
3aHATHUAM.

[Ipy MOArOTOBKE K MPaKTUYECKUM 3aHSATUSAM HEOOXOAMMO O3HAKOMUTBCS C
MaTrepuajgaMy U3 OCHOBHOM U JIONOJIHUTEIBHOU JIMTEPATYPhI, BBIyYUTh OCHOBHOU
TEOPETUYECKH MaTepuana IO TeMe, MpPU HEOoOXOJUMOCTH, BOCIIOJIb30BATHCS
JUTEpaTypol Ha PYCCKOM S3bIKE W/WIM HUCTOYHUKAMU B HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTn "MHTepHeT".



OCHOBHBIMM BHUJAMHU ayJUTOPHOM pPaOOThl CTYJEHTOB MO JUCUUILIAHE
«[IpueMHUKN ONTUYECKOTO U3TY4YeHHUS U (POTONMPUEMHBIE YCTPOHUCTBA» SBISIOTCS
JIEKIIUU U IPAKTHYECKUE 3aHATHS.

B xoje JeKkiuil mpenogaBaTelb U3JaraeT U pa3bsCHAET OCHOBHBIE, HanboJee
CJIOXHBIE TIOHSTHS TEMBI, @ TAKYKE CBSI3aHHBIE C HEW TEOPETUUECKUE U PAKTUYECKUE
npoOJeMbl, J1aeT PEKOMEHJAllUU MO TMOJATOTOBKE K JIA0OpAaTOpHBIM padoTam u
yKa3aHUs Ha CAMOCTOATENbHYIO padoTy.

TemaTuka NpakTUUECKUX 3aHITUI HaMpaBlieHA Ha 3aKpEIJICHUE U yTiyOlieHne
TEOPETHUYECKUX 3HAHUM.

Becy kypc pa3our Ha 8 Tem. dopmMamu TEKYIIETO KOHTPOJS SBISIFOTCS
cobecenoBaHue, TECT U KOHTPOJIbHAs paboTa. @opMOil IPOMEKYTOUHOTO KOHTPOJIS

ABJIACTCS 3a4CT.

VIl.  MATEPUAJBHO-TEXHUYECKOE OBECIEYEHUE
JUCHUATUIMHBI

VYuyebnas nmabopaTopus, aBTOMaTU3UPOBaHHAs JIabOpaTOpHAsi yCTaHOBKA IS
WCCJICIOBAHMSI ONTHYECKHX CBOWCTB MATEPHAIOB JJICKTPOHHOW TEXHUKH,

YCTAaHOBKA I ACMOHCTpalIH (1)OTOI[I/IOI[OB H CBCTOAHNOOOB.



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIi YHUBEPCUTET)
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIIIUXCS
M0 JUCHMUILIUHE
«IIpueMHuUKH U3JayYeHHs U POoTONPUEMHBbIE YCTPONCTBA)
Hanpasiaenue noarorosku 11.03.04 JnekTpoHrKa M HAHOIJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



1. Ilnan-rpauk BHINOJTHEHUS] CAMOCTOATEIBbHON PadoThI 10 JUCHUIIMHE

Ne Jara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
BBINOJTHEHUSI CaMoOCTOSITEILHOM HOPMBI
n/n padoThI BpeMeHHU Ha
BBINOJIHEHH e
1. B teuenue N3yuenue pa3nenon 14 yac. CobecenoBanue (YO-
cemecTpa TEOPETUIECKON YacTh 1)
Kypca KonTponbHas padora
(TTP-2)
2. B teuenue [ToaroToBka k 14 qac. Tecr (I1P-1)
cemecTpa 71a00paTOpPHBIM
paboram
3. B teuenue [ToaroroBka 14 gac. Pedepar (I1P-4)
cemecTpa pedepara

2. XapaxkTepucTuka 3aJaHUH VIS  CAMOCTOATEJbHON  PpadoThI
00y4arIIMXCs M METOAUYECKHE PEKOMEHIALMHU 110 UX BbINOJIHEHUIO

CamocrosiTenbHast paboTa CTYJIEHTOB BKJIIOYACT B Ce0s: U3yUeHHUE Pa3/iesioB
TEOPETUYECKON YaCTH Kypca, MOATOTOBKA K MPAKTUUYECKUM 3aHATHUSIM, ITOJATOTOBKA
pedepara.

N3ydyeHne pas3genoB TEOPETHYECKOM 4YacTH Kypca M IOATOTOBKa K
MPAKTUYECKAM  3aHSITUSM  OCYIIECTBIISIETCS CTYJIEHTOM B TMEPHOJ  MEXKIY
MOCBSILICHHON JTaHHOM TEME JIEKIMEHW W COOTBETCTBYIOIIMM IPAKTUYECKUM
3aHATUEM. 3aJJaHuE U JIUTEPATYPY A U3YUYEHUS pa3[eiIoB TEOPETUUECKOW YaCTH
Kypca mpernojiaBaTeb coOOMIaeT B KOHIIE JeKiuu. [[oarotoBka K mpakTUueCKuM
3aHATHSAM ~ OCYLUECTBJISIETCA  CTYJCHTOM 1O JIEKIMSIM W JIMTEPATypeE,
MCMOJIb30BABIICHCS NIPU U3YYEHUH PA3/ICIIOB TEOPETUUECKOM YacTH Kypca.

Tema pedepara BbIgacTCs mperojaBaTeieM B Hadaje ceMmecTpa. I oTOBBIi
pedepaT caaeTcs mpenoaaBaTeIo He MO3/IHEe, YeM 3a 2 HeJIeNu 10 KOHIIa CEMeCTpa.

CaMOKOHTpPOJIb U OMNPEAEIIEHUE CTENEHU TOTOBHOCTH K MPOMEKYTOUHOMY
KOHTPOJIKO  OCYLIECTBJISICTCS  CTYJEHTOM IO  KOHTPOJBHBIM  BOIIPOCaM,

NpEACTaBJICHHBIM B ITPHUIJIOKCHUHU 2.



3. Tembl pedepaToB
bonomerpsl.
[TuposnexkTpuyecKkue MPUEMHUKHU U3ITYUECHUS.
BuankoHBEL.
CynepopTHUKOHBI.
DOTOANEKTPOHHBIE YMHOXKHUTEH.
DNEeKTPOHHO-ONTHYECKUE TPEoOpa30BaATEINH.
P-i-n-doTonobl.
JlaBuHHBIE (HOTOUOBI.

MAII-poroauonasi.

© ©o N o a k~ WD E

10.®oTouyBCTBUTEIBHBIE IPUOOPHI C 3aPSIIOBOM CBS3BIO.

4. MeTtoan4yeckne peKOMeHIalMH 0 MOATOTOBKe pedpepara

B yuebHOM mpouecce pedepar SBIASETCS YACTbIO CaMOCTOSITEIBLHOM,
BHEAYJIUTOPHON pabOTHl CTyAcHTa 10 BbIOpaHHOW Teme. llenb BBITOIHEHUS
pedepatuBHON pabOThl - CaMOCTOSATENILHOE TJYOOKOE HW3yUYeHHE W aHalIu3
KOHKPETHBIX BOIIPOCOB, TIOJYYEHHWE HABBIKOB OUOIMOTpauYecKoro TMOWCKa,
aHATMTHYECKOW pabOTBl C JHUTEPaTypod, MUCBMEHHOTO O(GOPMIICHHSI TEKCTa.
Pedepar - »TO caMOCTOATENBHOE TBOPYECKOE HCCIEIOBAaHUE CTYJIEHTOM
OTIPEJICTICHHONW TE€MBbI, OH JOJIKEH OBbITh IIEJIOCTHBIM M 3aKOHYEHHBIM, TBOPUYECKOM
Hay4yHOU paboToil. ABTOp pedepara MOJKEH MOKa3aTh yMEHUE pa3OUpaThCs B
npoOiemMe, CUCTEeMaTHU3UPOBATh HAYUYHBIE 3HAHUS, MPUMEHSATh TEOPETHUYECKUE
3HAHMS Ha MPAKTHUKE.

Pedepar BeIMONMHSAETCS CaMOCTOSATENBHO, IIarMaT HEAOMYCTUM. MBICTH
JPYTUX aBTOPOB, IMTATHI, W3JIOKEHUE YYEOHBIX M METOJMYECKHX MaTepPHAIIOB
JOJDKHBI IMETh CCBIJIKHA Ha UCTOYHUK.

Pedepar BoImoOTHASTCS 11O OHOM M3 TPE/TIOKEHHBIX TEM IT0 BBIOOPY CTYICHTA.

CTyIeHT MOXET MpPEeIJIOKUTh COOCTBEHHYIO TEMY HCCIIEJOBaHMs, 0OOCHOBAB €e



1eJ1ecO000Pa3HOCTh. BBINOIHEHHE CTylE€HTaMU OJHOW TIpynmnbl pedepaTuBHOM
paboThl HA OJIHY U Ty € TEMY HE JIOIYCKaETCs.

[Ipn ©Hamwcanum pabOTBl HEOOXOIWMO WCIOJIB30BaTh PEKOMEHIYEMYIO
JUTEpaTypy: Y4eOHbIE U IpPAKTHUYECKHE MOocoOus, yueOHUKH, MOHOrpaduueckue
UCCJIEIOBaHMsI, CTAaThU B HAYYHBIX JKypHasax.

Pedepar - camocTosATensHOe, TBOpUeckoe wuccneaoBanue. CTPYyKTypHO
pedeparuBHas paboTa 10JKHA BBIVIAIETh CIEAYIOIUM 00pa3oM:

- TUTYJIbHBIU JIUCT;

- IJ1aH pedepaTUBHOM pabOTHI (OTJIABJICHUE);

- TeKCT pedepaTuBHOMN pabOThI, COCTOSIIINUN U3 BBEICHUS, OCHOBHOU
yacTH (rIaBbl U aparpadsl) U 3aKIIOUYEHHUS;

- CIIUCOK MCIOJIb30BaHHOMN JIUTEPATYPBHI.

Pekomennyemsblii 00beM pedepara - 15-20 cTpaHHl] MAIIMHONMKCHOTO TEKCTA.
HazBanue paboThl, T71aB U MOATJIAB HE JOJDKHBI OBITH TPOMO3IAKUMU U HE JOJKHBI
coBnajate. PaboTa Hax pedeparoM HauMHAETCS ¢ cocTaBiieHus IuaHa. [Ipoagyman-
HOCTb IJIaHa — OCHOBA YCHEIIHON U TBOPUYECKOU pabOThl HaJl TPOOIEMO.

Bo BBeneHuu aBTOp 000CHOBBIBAET BBHIOOP TEMBI, €€ AKTYalIbHOCTh, MECTO B
CYIIECTBYIOIIEH MpobOIeMaTHKe, CTENEHb €€ Pa3pab0OTaHHOCTH U OCBEUICHHOCTH B
JUTEpaType, OMPENessIFoTCS e W 3aJadd ucclefoBaHus. JKemarenaeH CyKaThlid
0030p HAy4YHOU JIUTEpPATYyPHI.

B ocHoBHO# "acTu BBIAENISIOT 2-3 BOIIPOCa paccMaTpUBaEMOil MPOOIeMbl
(rmaBbl, aparpadsl), B KOTOPHIX (GOPMYITUPYIOTCS KIIFOUEBBIC TIOJIOKEHUS TEMBI.
[Tpu HEOOXOAMMOCTH TJaBbl, Maparpagbl JOJKHBI 3aKaHUMBATHCS JIOTUYECKUMU
BBIBOJIaMH, TMOJABOJSIIMMUA HTOTH COOTBETCTBYIOIIETO JTara HCCIeI0BaHUS.
XKenarenpHo, YyTOOBI IJaBbl HE OTIMYAINCHh CHIBHO IO 00bemy. Ilpucrymars k
HANMCAHMIO pedepara Jydlie Mocie U3y9eHNUs OCHOBHOU IMTEPATYPhI, BAYMYHUBOTO
OCMBICJICHUS IPUHIIUIIOB PEIICHUS MPOOIEMBI, TPOTUBOIOJIOKHBIX MOAXOI0B K €€
paccmoTpennto. OCHOBHOE cojiepkaHue pedepara u3jaraeTcs 1o BOnpocam IuiaHa
MOCIIeZIOBATEIbHO, JI0Ka3aTeIbHO, apTryMEHTHPOBAHO, YTO SIBJISETCS OCHOBHBIM

JIOCTOMHCTBOM CaMOCTOSITEIbHON PabOTHI.



B 3akitoueHuu noABOJATCS UTOTU UCCIIEN0BAHUS, 000011at0TCs IOJyUYEHHbIE
pe3yJIbTaThl, JENA0TCs BBIBOJBI MO pedepaTuBHON paboTe, PEKOMEHJIALUU IO
IIPUMEHEHUIO pE3yJIbTaTOB. B  OIVIaBleHUMM BBEACHUIO M 3aKIIOYEHHUIO HE
npucBaMBaeTcsd MNOPsSAKOBBIM Homep. Hymepyrorcs numb riaBel M maparpadsl
OCHOBHOM 4acTH paboTHlI.

Pedepar 3aBeprmaercs CHMCKOM HCHOJIB30BAHHOW JIUTEPATYpPHI, KOTOPBIHA

CIYJKUT IIOKA3aTCJICM N3YYCHHOCTU TCMbI aBTOPOM.

5. TpeOoBaHusl K TMPEACTABJEHUIO M O(QopMIeHHI0O PpPe3yJIbTATOB
CaMOCTOAITEJIbHOI PadOTHI

KoHTponbs BhiMosiHEHHsT pabOThl MO U3YUYECHHUIO Pa3fEiIOB TEOPETUUYECKOU
4acTU Kypca OCYUIECTBIIIETCS Ha MPAKTUYECKUX 3aHATHSIX BbIOOPOYHO B (dopMme
cobecenoBanusi. OopmiieHHE OTBETOB Ha BOIIPOCHI HE TpeOyeTcs.

KoHTpoJb BBINIOJIHEHHSI pa0OTHI MO MOATOTOBKE K MPAKTUYECKUM 3aHSATUAM
OCYILIECTBIISIETCSl Ha MPAKTUYECKUX 3aHATHSAX B (OpME TeCTa WM KOHTPOJIbHOMN
pabotel. Ha TectupoBanun oTBETHl 0(OPMIIIOTCS HA JHCTE OyMaru ¢ ykazaHueM
®UO u HoMepa rpynnsl ctyaeHTa. CTyJeHT IpOCTaBIsieT HOMEP BOIIPoca U OYKBY,
COOTBETCTBYIOIYIO BEBIOpAHHOMY BapUaHTY OTBETA.

KonTposnpHbie paboThl 3aBepIlIalOT H3yYeHHE Haumboyiee BaXKHBIX TEM
yueOHoN nucturmuabl. KonudectBo paboT — 4. Bompochl KOHTPOJIBHBIX padboT

MMpCaACTaBJICHBI B ITPHUIIOKCHHUHA 2.

6. Kputepun o1ieHKH BBITIOJTHEHHUSI CAMOCTOSITEILHOI padoThI
Kputepun ouieHBaHUs TECTA!

90-100 % TecTOBBIX BOIMPOCOB BEPHBI — «OTIUTHON;

60-80 % — «xoporoy;

40-50% — «yOBICTBOPUTEIHLHOY;

0-30 % — «HEey10BIECTBOPUTEIHLHOY.
Kputepuu onieHnBaHuSI KOHTPOJIBHOM paOOTHI:

OTBET Ha J[Ba BOIpoOca 0e3 OIMHUOOK — «OTIUIHOY,



OTBET Ha JIBa BOIIPOCA C OAHOM OLIMOKON — «XOPOLLIO»;

OTBET Ha JIBa BOIIPOCA C JBYMsI OLIMOKaMH — «yAO0BJIETBOPUTEIBHO;

OTBET TOJIKO Ha OJIMH BOIIPOC MJIM Ha JBa BOIIpoca ¢ 6osiee 4eM JAByMs

OLIMOKaMH — «HEYAOBJIECTBOPUTEIILHOM.

[Ipy nony4yeHnn OLEHKH «HEYIOBIETBOPUTEIIBHO» CYUTAETCS, YTO CTYJICHT HE
IIPOILIEJ TEKYIIMU KOHTPOJIb. B 3TOM cirydae mpOBOINUTCS HOBTOPHBIA KOHTPOJIb Ha

KOHCYJIbTAallUH.



[Tpunoxenue 2

MHWHHUCTEPCTBO OBPA3OBAHMSA U HAYKHU POCCUMCKOI ®EJEPAIIN
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbBIX CPEJACTB
o aucumiuvinie «IIpueMHuKH U31yYeHus U (POTONPUEMHBIE YCTPOICTBA
Hanpasiaenue noaroroku 11.03.04 JjieKTpoHMKa M HAHOYJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



IHACHHOPT ®OC

Koa u ¢popmysiupoBka
KOMIIETeHIH U

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

T1K-4 criocoOHOCTEIO

MNPUHIMUIBI 1 MCTOAUKH TPUMCHCHUA

3Haer 9KCHEPUMEHTAIIbHBIX YCTAHOBOK KBAHTOBBIX
IIPOBOAUTE KOMILICKCHBIC IIPUEMHUKOB ONTUYECKOI0 U3ITy4CHUS
UCCIICIOBAHUS Ha Pa3IHIHBIX
CO3/1aBaTh ¥ PHUMEHATH SKCIIEPUMEHTAIbHbBIE
9KCIEPUMEHTAITBHBIX
VMeeT | yCTaHOBKH KBaHTOBBIX MPUEMHHUKOB
yCTAHOBKaX
OINTHUYECKOTO U3ITyICHHUS
B3aMMO/IOTIOJTHSFOLIIUMHA
METOJIAMH C TIOCTEYIOLIHM HABBIKAMH [TOCTPOEHHUS U TIPUMEHEHHUSI
AHAIIN30M 1 TEOPETHUECKHM 9KCHEPUMEHTAIIBHBIX YCTAHOBOK KBAHTOBBIX
MOJIE/IMPOBAHHEM IOJTyYeHHbIX | BIAJACCT | NPHEMHHUKOB ONTHYCCKOrO U3IY4CHHSI C
AHHBIX HOCTICAYIOIIUM aHAM30M MOTYYCHHBIX
pe3yIbTaToOB
METOIUKH TEXHOJIIOTHYECKON MTOrOTOBKH
TTK-9 cocoBHocTh BemonmsTh | SHAET IPOHM3BO/ICTBA IPHEMHUKOB OIITHYECKOTO
paboTHI [0 TEXHOJIOTHYECKON M3y ICHHA
MO/ITOTOBKE MTPOU3BOJICTBA Vaeer | OCYWCCTBIATE MOATOTOBKY NPOU3BO/ICTBA
MaTepUaIoB U U3JIENHii [PUEMHHUKOB OIITUYECKOTO U3ITyIECHUS
JJICKTPOHHOH TCXHHUKH HaBBIKAMH TIOJATOTOBKH IIPOM3BOICTBA
Bnaneer

IMPUEMHUKOB OIITHYCCKOI'O U3JTYyYCHUS

No Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
/i pasziensl / TeMbl dbopMupOBaHUS TEKYIIUH MPOMEKYTOUHAS
JVCIUATUTHHBI KOMITETEHIIHHA KOHTPOJIb aTTecTauus
1 | Knaccudukanus IK-1 3HAeT ColGecenoBanue Bomnpoc
IPUEMHHUKOB (YO-1) 1
ONTUYECKOTO U3ITY4YEeHHUS yMeeT, Tecr (I1P-1)
BJIaJIEET
OCHOBHBIE TAPAMETPHI H 3HaeT ColecenoBanue Bompocer
o | XapaKTepuCTHKH K-1 (YO-1) 2-3
ONTUYECKOTO U3ITYy4ECHHUS yMeeT, KonTponbHast
1 (OTONPHEMHHKOB BJIQJICCT pa6ora (TTP-2)
3HaeT CobGecenoBanue Bomnpocsl
3 TennoBeie MPUEMHUKH [IK-4 (YO-1) 4-7
U3ITy4YeHUs yMeeT, Tect (ITP-1)
BJIa/I€ET
3HaeT CobGecenoBanue Bompocsl
@®0oT0311EKTPOHHBIE (YO-1) 8-11
4 | npuemHuku ontudeckoro | [1K-4
yMeeT, KonTponbHas
U3ITy4YeHUs
BIIa/IeET pabora (TTP-2)




3HaeT CobGecenoBanue Bonpocst
DoTORNEKTPUUECKHE (YO-1) 12-18
5 | npuemuuku ontuueckoro | I1K-4
yMeerT, KounTponbhas
U3ITy4eHUS
BIIAJICCT pa6ora (T1P-2)
3HaAeT Co0OecenoBanue Bomnpocst
MHorosjeMeHTHBIC (VO-1) 19 - 22
6 | dboTOoNpUEMHHUKHU I1K-9
yMEET, KoHntponbnas
U3ITydeHUs
BIIAJICCT pa6ora (T1P-2)
3HaeT Co0OecenoBanue Bomnpocst
2 e [1K-9 (YO-1) 23-24
OJIHEYHBIE 3JIEMEHTHI - yeeT, Tecr (I1P-1)
BJIQJICET
3HaeT CobecenoBanue Bomnpocsl
s o [TK-9 (YO-1) 25- 26
TTpOHET ) yMeeT, Tecr (TIP-1)
BJIa/IeeT

IIkaJjia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n Irtansl GOpMUPOBAHMSA KpHUTEepUHU N0KA3aTeJIH

¢opmyanposka KOMIIETEHUM U

KOMIICTCHIIUHU

[1K-4 BOCIIPOM3BOANTE | CHOCOOHOCTH

CIIOCOOHOCTBIO 1 OOBSCHSTH II0Ka3aTh 0a30BEIE
TIPUHITUTIBI | .

MIPOBONTH yueOHBIN 3HAHUS u
METOAUKHN

KOMIUIEKCHBIE MaTepHa ¢ OCHOBHBIE
MPUMEHEHUS .

HUCCIIENOBAHUS TpeOyemoit yYMeHHsI B 00J1acTH
AKCIIEPUMEHTAITH

Ha pa3anH1>1x CTCIICHBIO HpI/IMeHeHI/Iﬂ

3Haer HBIX YCTaHOBOK .

JKCIIEPUMEHTA Hay4YHOU AKCIIEPUMEHTAIbH
KBAaHTOBBIX

JIBHBIX TOYHOCTU U bIX YCTaHOBOK
MIPUEMHHUKOB

yCTaHOBKAx MOJIHOTEI KBaHTOBBIX
OITHYECKOTO

B3aMOIOITIOIH HpI/IeMHI/IKOB
U3ITy4eHUs

SIFOIIINMHA OIITHYECKOTO

METOIAMH C W3ITydeHUs

MOCIIEAYIOLUM CO3/1aBaTh U pemiarhb CIIOCOOHOCTD

AHAJIN30M U HpI/IMeHSITI) TUIINYHBIC HpI/IMeHI/ITB

TEOPETUYECKU DKCIIEPUMEHTANb | 3a/IaHUS 110 | 3HAHUSA u

M Vieer HBIC YCTAHOBKH CO3IaHUIO MIPAKTUICCKHE

MOJICTTUPOBAHU KBAHTOBBIX MIPUMEHEHUIO YMEHUS npu

cM HpI/IeMHI/IKOB BKCHepI/IMeHTaJ'II)H BBIITOJIHCHU U

MOJIY4E€HHBIX OIITHYECKOTO BIX YCTaHOBOK | TUITUYHBIX

JTAaHHBIX I/I3J'IY'-IGHI/I$I KBAHTOBBIX 3a)1aH1/1171 10




MIPUEMHUKOB CO3JIaHHIO u
OIITHYECKOTO PUMEHEHHIO
U3ITyYEeHUS AKCIEPUMEHTAIbH
BIX YCTaHOBOK
KBAaHTOBBIX
PUEMHUKOB
OINTUYECKOTO
U3ITy4CHHUS
CaMOCTOSITENIFHO | CHOCOOHOCTH
OCYIIECTBIISATH NPUMEHUTD
IIOCTPOEHHE u | paKkTHUECKOE U
PUMEHSTD TEOPETHYECKOE
HKCIEPUMEHTAIbH | 3HAHUE,
HaBBIKAMH bIe YCTaHOBKH | MPAKTUYECKHUE
MOCTPOCHHS U KBaHTOBBIX YMEHUS npu
NPUMEHEHHS IPUEMHHUKOB NPOBEICHUN
OKCHEPUMEHTANIb | ONTHYECKOTO CaMOCTOSITEITbHBI
HBIX YCTaHOBOK U3JTy4eHUS, alx
KBAaHTOBBIX TaKXKe AKCIEPUMEHTAIbH
Brnageer NPUEMHUKOB aHAJIM3UPOBAThH BIX MCCIICIOBAaHUI
ONTUYECKOTO HOJTy4YEeHHBIC C
U3JTYYCHHUS C pEe3yJIbTaThI UCIIOJIb30BaHUEM
MOCTIETYIOIUM AKCIEPUMEHTAIbH
aHAIH30M BIX YCTaHOBOK
MOJTy4eHHBIX KBAaHTOBBIX
pE3yJIbTaToB NPUEMHUKOB
OIITHYECKOTO
U3ITy4EHus,
aHAJM3UPOBATH
MOJTyYEeHHbIE
pe3yIbTATHI
BOCIIPOM3BOANTE | CHOCOOHOCTH
1 OOBSACHATH MOoKa3aTh 0a30BbIE
y4eOHBIH 3HaHUS "
METOUKH
MaTepHal C OCHOBHBIE
TEXHOJIOTHYECKO .
. Tpebyemoit YMEHUS B 00JIaCTH
ITK-9 W TOATOTOBKHU
CTETICHBIO METO/IUK
CMOCOOHOCTh | 3HAeT IPOM3BOJICTBA . .
HaY4HOI TEXHOJIOTUYECKOM
BBITIOJTHATH IPUEMHHUKOB
TOYHOCTH U MOJITOTOBKH
paboThI 1O ONTUYECKOTO
HOJTHOTBI MIPOM3BOJICTBA
TEXHOJIOTHYEC U3ITyYCHUS
N MIPUEMHUKOB
KOH
OITUYECKOTO
MOJITOTOBKE
W3ITYYCHUS
MIPOU3BOJICTBA
OCYILECTBIATh CIIOCOOHOCTb
MaTepHaJIOB U
o MOJITOTOBKY MPUMEHHUTH
u3enui OCYILIECTBIISITh
. MIPOU3BO/ICTBA 3HaHUS "
AJIEKTPOHHOU MOJITOTOBKY
MIPUEMHUKOB MPaKTUYECKHE
TEXHUKU POM3BOJICTBA
Ymeer ONITUYECKOTO YMEHUS npu
IPUEMHHUKOB
W3ITydCHUS MOJITOTOBKE
ONTUYECKOTO
MIPOU3BOJICTBA
U3ITyYCHUS
MIPUEMHUKOB

OIITHYCCKOI'O




W3JIYYeHUS
CaMOCTOSITENILHO | CLIOCOOHOCTD
aHAJIN3UPOBATh MIPUMEHUTH
HOJTy4YeHHbBIE dakTuyeckoe U
pe3yJIbTaThl, TEOPETUYECKOE
HaBbIKaMU CTPOUTH KOPUIOp | 3HAHUE,
[IOJITOTOBKH JIOCTOBEPHOCTH IIPAKTUYECKHE
Braseer IIPOU3BOJICTBA pe3yNbTaToB YMEHHUS 1o
MPUEMHUKOB IIOJIyYEHUIO
ONTUYECKOTO HOBBIX  3HAHUU
U3JIYy4CHUS P TOATOTOBKE
MIPOU3BOJICTBA
MIPUEMHUKOB
ONITUYECKOTO
U3JIy4YEHUs

OneHo4vHbIe cpeacrea nJjs HpOMe)KyTO‘IHOﬁ arrecranmmmu

HpOMe)KyTO‘-IHaﬂ aTrecranuda CTYACHTOB. HpOMG)KYTO‘-IHaH aTTecCcranusa

CTYACHTOB II0 JUCHMUIIJIMHC IIPOBOJUTCA B COOTBCTCTBHM C JIOKAJIbHBIMHA

HOpMaTUBHBIMU akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

KpnTeplm BBICTABJICHUA OLHCHKH CTYJACHTY Ha 3a4€TC IO NUCHUIIJIUHE

"IlpuemMmunku uzaydyenusi u poronpuemMHsblie ycrpoiicrea'

bambr
(pedTHUHTOB
Ol OIICHKH)

Ouenka 3auera
(crangapTHas)

TpeboBanust kK cOPMUPOBAHHBIM KOMITETEHIUSAM

86 -100

«3a4YTCHO»

O1eHKa «OTIMYHO» BBICTABIISIETCS CTYICHTY, €CIIH OH TIIyOOKO U
MIPOYHO YCBOWJI MPOrPaMMHBIN MaTepuan, HCUYepIbIBAIOLIE,
IIOCJIEZI0BATEIBHO, YETKO U JIOTUUECKU CTPOWHO €ro M3Jaraer,
yMEET TECHO YBS3bIBaTh TEOPHI0 C MPAKTHUKOH, CBOOOIHO
CIPAaBIETCS C 3aJadaMH, BOIPOCAMHM M JPYrMMH BHJIaMHU
MIPUMEHEHUsI 3HAHUHU, PUYEM He 3aTPYAHSETCS C OTBETOM IpU
BUJIOM3MEHEHUM 33JaHMN, HCIIOJIB3YyeT B OTBETE MaTepuall
MOHOTrpauuecKoil JaUTepaTyphl, NPaBUIBLHO OOOCHOBBIBAET
IIPUHATOE PEIICHUE, BIAJEET Pa3HOCTOPOHHUMH HAaBBIKAMU U
MpUeMaMH1 BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

76 - 85

«3a4YTCHO»

OI_[CHKa «XOpOIIO» BBICTABJIACTCA CTYACHTY, CCJIM OH TBCPIO
3HACT MaTcpuall, rpaMOTHO M IO CYHICCTBY H3JIaract €ro, HE
A0IMYCKasl CYICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MIpaBHUJIBHO MNPUMCHACT TCOPETHUYCCKUC IIOJIOKCHHA IIPU
peIICHUKU  MPAKTUYCCKUX  BOIPOCOB WU 34144, BJIagcCT
HGO6XO)]I/IMI)IMI/I HaBbIKaMU U MPpUEMaMH WX BBITTOJTHCHUA.




61 -75

«3a4TCHO»

OI_IeHKa «YOOBJICTBOPUTCIIBHO» BBICTABIIICTCA CTYACHTY, CCIIN
OH MMEET 3HaHHsI TOJIbKO OCHOBHOT'O MaTepHaa, HO He YCBOMJI
ero  Jeraied, JIOMyCKaeT  HETOYHOCTH, HEJOCTaTOYHO
npaBuwibHble  (QOPMYJIUPOBKH,  HApYIICHHS  JIOTMYECKOM
MOCJICIOBATEIBHOCTH B U3JIOKEHUH MPOTPAMMHOI0 MaTepHaa,
UCTIBITBIBACT 3aTPYJHEHUS NPU BBIMOJHEHHUH MPAKTHYECKUX
pabor.

0 -60 «HE€ 3a4TCHO» OHCHKa CHCYOOBJICTBOPUTECIBHO)» BBICTABIACTCA CTYICHTY,
KOTOpBIM HE 3HAET 3HAYUTEIIBHOW 4YacTH IMPOTPAMMHOIO «HE
Marcpuraia, J0IMyCKacT CYIICCTBECHHEIC OH_II/I6KI/I, HEYBECPCHHO, C
OOJBIINMH 3aTPYIHECHUSIMU BBITIOJHSET MPAKTHIECKUE PabOTHI.
Kaxk mpaBuiio, OILICHKa «HEYOOBJICTBOPUTECIIBEHO»
CHCYHOOBJICTBOPUTCIILHO» CTAaBUTCA CTYACHTaM, KOTOPbLIC HC
MOTYT HPOAOJIKUTD O6y‘leHI/IC oe3 JOITOJIHUTCIIbHBIX 3aHATHIH 110
COOTBETCTBYIOLIEH TUCLUIUIMHE.

Bonpocsl k 3auery

1. Knaccudukanusi npueMHUKOB ONITUYECKOTO U3ITYUCHUS

2.  XapaKTepUCTHUKH ONTUYECKOTO M3ITYICHUS

3. TlapameTpsl u XapaKTEpUCTHUKU MPUEMHUKOB ONTUYECKOTO U3ITyUCHUS

4.  bonomerpsl

5. Iluposnextpuyeckue MPUEMHUKH U3ITYUEHUS

6. TepmoaieMeHTbI

7. TensoBble MpUEMHBIE YCTPONCTBA

8. ®doro3eMeHTbI

9.  ®O0TO3MEKTPOHHBIE YMHOKHUTEIIN

10. Tlepenaromrye TeJIeBU3MOHHBIC DIEKTPOHHO-ITyUEBbIE TPYOKH

11. DaeKTpOHHO-ONTHYECKHE IMPeoOpa3oBaTEIIH

12. OtpakeHue U MOTJIONIEHNE B MOJYIPOBOIHUKE

13. ®otope3uctopsl

14. ®ortomauoasl HA OCHOBE P-N-TIepexo/a.

15. p-i-n-poToamromamst

16. MJIII-dboToamoabr




17. ®oTompueMHUKHU C BHYTPCHHUM YCHIICHUEM

18. ®OTOYYBCTBUTEIBHBIC MPUOOPHI C 3aPSITOBOM CBSI3BIO

19. MJII-doTtoanoaHbsie MHOTO3JIEMEHTHBIE TPUEMHUKU

20. CkaHuCTOPBI

21. Marpuiisl GoTOANOIOB

22. @opMmupoBaTelM BHIEOCHTHAIa Ha OCHOBE (POTOMPHUEMHUKOB CBETOBBIX
o0OpazoB

23. KIIJI comHeyHOro 3JIeMEeHTA.

24. ConHeuyHble IPeoOpPa30BaATEIN C KOHIEHTpALUEH U3TyYeHHUs

25. TlpuHUUIBI AEUCTBUS U TPUMEHEHHE ONITPOHOB

26. Pa3HOBHIHOCTH ONTPOHOB

O1eHOYHDBIE cpeacrea aJist TeKymeﬁ arTrecranmmn

Tekymas arrectanus CTyIEHTOB IO JUCIIUILIMHE TPOBOJUTCS B COOTBETCTBUU
C JIOKaJIbHBIMU HOpPMATUBHBIMH aKkTamu JIBDY u sBnseTcs o0s3aTenbHOM.

Tekymas arrecranus MO JUCHMIUIMHE MPOBOAMUTCS B (HOpME KOHTPOJIBHBIX
MEpOTIPUSTUN TIO OLEHUBAHUIO (PAKTUUECKUX PE3YyJbTaTOB O0YUEHHUS CTYJECHTOB U
OCYILIECTBIISIETCA NPENOAABATEIEM.

2. Bonipochl 1J11 KOHTPOJIbHBIX padoT

KonTpoabnas padora Ne 1
Knaccudgukanus 1 0CHOBHbIE€ XapPAKTEPUCTUKHU MPUEMHHUKOB ONITHYECKOT0

U3JIyYCHUA

Bapuanr 1
1. JlaTp KpaTKyr0 XapakTEpUCTHUKY OCHOBHBIX BHJIOB IPUEMHHUKOB
ontuyeckoro nnydenus. Kakve Busipl pOTO3IEKTPOHHBIX TPUEMHUKOB BbI 3HaeTE?
2. IlepeyncnanTp dHEPreTUYECKUE XAPAKTEPUCTUKUA ONTHYECKOTO H3ITyYCHHUS.

JlaTh UM onpeesneHusl.



3. Uto sABIsIETCS OCHOBHOM XapakTepucTukor Qoronpuemauka. Kakwue
XapaKTepUCTUKU OHa omnpeaessieT? PacckazaTh 0 HUX.
4. 3agava. [l HEMOAYJIMPOBAHHOIO CBETA C JJIMHOMU BOJHBI A = 0,61 MKM

uMeeM MOTok u3nydeHus @gp =200 mm. OnpenenuTs MOTOK (GOTOHOB.

Bapuanr 2

1. JlaTb KpaTKyr0 XapakTEePUCTHKy OCHOBHBIX BHJIOB TPHUEMHUKOB
ONTHYECKOTO M3mydeHus1. Kakue BBl TEIIOBBIX TIPUEMHHUKOB BhI 3HaeTe?

2. DOTOMETPUYECKUE XaAPAKTEPUCTUKU ONITHYECKOTO U3TyUEHUSI.

3. Pacckazath 0 HOPOroOBBIX XapaKTEPUCTUKAX (POTONPUEMHUKOB.

4. 3agaya. OMMHOYHBINA YIBTPAKOPOTKUNA UMITYJIBC U3TyUYCHUS] HEOJUMOBOTO
nazepa (A = 1,06 mxm) ¢ sneprueit W = 10 m/x u mmurensHOCTRIO t = 100 1C
chokycupoBan Ha miomamd A = 0,05 cm? Onpenenurts >HEPreTHYECKYIO

OCBCIICHHOCTh MHUIIICHU U IINIOTHOCTH ITIOTOKA (1)0TOHOB.

KOHTPOJIBHASA PABOTA Ne 2
D0T03/ICEKTPOHHBbIC IPUEMHHUKHU ONITHYECKOT0 U3JTyYeHUS
Bapuanr 1

1. ®OTORNEMEHTHI.
[Tpuniun aevictBusi. OcHOBHBIE apaMeTpbl. O0IaCTh MPUMEHEHHUS.

2. CeKBUIUKOH
VYerpoiictBo. [Ipunnmn padoTsl. JlocTOMHCTBA M HEJOCTATKH.

3. ®oroymHOkuTenp DIY-28 ¢  KHUCIOPOIHO-CEPEOPSHO-IIE3UEBHIM
($hOoTOKAaTOIOM MACTIOPTHU30BAJICS 110 UCTOYHUKY Tuna "A" ¢ Temmnepatypoit 2856 K.
Haiitu ynenpHBINA MOPOT YyBCTBUTEIBLHOCTH (DOTOYMHOXKUTENS A1 u3mydeHus YT

¢ temnepatypoit 2360 K B cBeToBbIX 1 d3HEpreTuyeckux ®MB.

Bapuanr 2



1. ®OTOPNEKTPOHHBIE YMHOKHUTEIH.

[Mpuniun aeiictBusi. OcHOBHBIE MapaMeTpbl. O0IaCTh MPUMEHEHHUS.

2. Jluccekrop.

YerpoiictBo. [Ipunimn padoTel. JlocTOMHCTBA U HEJOCTATKH.

3. ®otornemeHT D-5 C KHUCIOPOIHO-CEPEOPSHO-TIE3UEBBIM (HOTOKATOIOM
MacropTU30BaJICs MO UCTOYHUKY Tuma "A" ¢ Temmneparypoit 2856 K npu mnosoce
MPONYCKaHus ycwinutelnbHOro tpakra 160 I'u. HaiiTu: mopor 4yBCTBUTEIBHOCTH
¢doToreMeHTa B 3aJaHHON TIOJI0CE YaCTOT AJIsl H3TyYCHHSI TACTIOPTHOT'O UCTOYHHUKA

B cBeToBbIX ®MB. Ykazanue: cautaTh npeodiaiaronum Jpo0oBo TyM.

Bapuant 3

1. DNeKTpOHHO-ONTHYECKUE ITPE0OPa30BATEIH.
[Tpuniun aevictBusi. OcHOBHBIE apaMeTpbl. O0IaCTh MPUMEHEHHS.

2. CynepopTHKOH.
YerpoiictBo. [Ipunimn padoTsl. JlocTOMHCTBA M HEJOCTATKH.

3. OnpeaenuTs MAKCUMAIIbHYIO BOJIBTOBYIO YYBCTBUTEIHHOCTD U TIOCTOSTHHYIO
BpPEMEHU CXEMHOW penakcanuu st (orosnementa @D-5, 'y KOTOPOTo
MeXxaNekTpoaHas EémkocTh paBHa S50 nd, eciu Ha (POTOIIEMEHT MATaET

MaKCHUMaJILHBIA cBeTOBOM NOTOK 0,4 11Mm.

Bapuanr 4

1. DneKTpOHHO-TTy4eBbIEe TPYOKH.
Ha3snauenne  3l€KTpOHHO-Ty4YeBbIX  TpyOok. [lpuHiunel  GopmupoBaHus
BUJI€OM300pa-KEHUS.

2. CynepkpeMHHUKOH.
YerpoiictBo. [Ipunnmn paboTel. JlocTOMHCTBA U HEJOCTATKH.

3. ®orosneMeHT D-5 C KHUCIOPOAHO-CEPEOPSHO-1I€3UEBBIM (HOTOKATOIOM
MacrnopTU30BaJCs MO UCTOYHUKY Tuma "A" ¢ temmneparypoit 2856 K npu nosoce

MPONYCKaHUs  yCcwIMTENbHOrOo Tpakra 160 IT'n. Halitu wuHTErpanpHyro



YyBCTBUTEJIBHOCTh K MOTOKY u3nyueHust UT ¢ temneparypoi 2360 K. Ykazanue.

Cuurath npeodIagarommM APOOOBOH IITyM.

KOHTPOJIBHASA PABOTA Ne 3
DoTo3/IeKTPpUYECKHe MIPUEMHHUKH ONITHYECKOT0 U3JIyYeHUs!
Bapuanr 1
1. ®oTope3ncTopsl.
[Tpunuun aeiictBusi. OcHOBHBIE apaMeTpbl. OOIACTh NPUMEHEHUS.

2. MAII-hoToTpaH3uCTOPHI.

[Tpunun aevictBus. OcHOBHBIE apaMeTpbl. O0IacTh MPUMEHEHHUS.

3. DddekTuBHOCTh Mpeodpa3oBaHusi BHEUTHEH (JIEKTPUUECKON) MOIIHOCTH
rmaHapHoro GaAs cseroguona 1 pasHa 2 % npu npssmom Toke [ =30 MA u pazHocTH
noreHuuanoB U = 2,1 B. OueHurp reHepupyemyro NpuOOpPOM ONTHYECKYIO
MOIIHOCTH Pj, ecnu koappumenT otpake-uua R Ha rpanune GaAs-Bo3ayx paBeH

R =0,8. Koaddunuent npenomnenuss GaAs n = 3,6.

Bapuanr 2

1. doTomMo 61 HA OCHOBE P-N-TIepexoa.
[Tpuniun aevictBusi. OcHOBHBIE apaMeTpbl. O0IaCTh MPUMEHEHHUS.

2. ®otonuonanl ¢ 6aprepom IlloTTkH.
[Tpunuun aeiictBusi. OcHOBHBIE TapaMeTpbl. O0JaCTh NPUMEHEHUS.

3. Ouenutp >PGEKTUBHOCTh MPeoOpa30BaHUA BHEIIHEH MOIIHOCTU
wiaHapHoro GaAs cBeToAauoza 1), KOIrZa BHYTPEHHSS ONTUYECKas MOIIHOCTH Pj
cocraBisier 40 % oOT mpuiIoKeHHOU 3nekTpudeckoil mMomrHocTH. Koaddurment

npenomiienust GaAs n = 3,6.

Bapuant 3
1. p-i-n-poToanompI.

[Tpuniun aeiicrBusi. OcHOBHBIE apaMeTpbl. O0IaCTh MPUMEHEHHUS.



2. ®OTOTPaH3UCTOPBI.
[Tpunuun aeiictBus. OcHOBHBIE apaMmeTpbl. O0IACTh NPUMEHEHUS.

3. PexoMmOuHammoHHOoe BpeMsl >KM3HH HEOCHOBHBIX HOCHTENEH 3apsijaa
¢doroarona t = 2 He. [Ipu npoTekaHUM MOCTOSHHOTO TOKA ONTHYECKAsl BHIXOHAS
MOIIHOCTh paBHa Pyc = 200 MxkBT. Onpenenuts BBIXOJIHYIO MOIIHOCTH Pf, kornma

CUTHAJ Yyepe3 AUO0JI MOAyIUpoBaH Ha yactore 30 MI 1.

Bapuanr 4

1. MIIIT — dboToamomabl.

[Tpuniun aevictBusi. OcHOBHBIE apaMeTpbl. O0IaCTh MPUMEHEHHS.

2. ®OTOTEPUCTOPBHI.

[Tpuniun aevictBus. OcHOBHBIE apaMeTpbl. O0IacTh MPUMEHEHHUS.

3. UneanpHblii poTOANON (T.€. C KBAHTOBBIM BBIXOI0M paBHBIM 1) OcBelIaeTCs
u3iydyeHueM MomHoctsio P = 20 MmBt npu anune Bonuel 0,8 MkM. Paccuntats TOk
Y HaNpsOKEHHWE Ha BBIXOJAE NpHOOpa, KOrja JETEKTOP HCIOJIb3YETCS B PEXHME
¢dorotoka u potoI/IC coorBeTcTBeHHO. TOK yTeuku mpu 0OpaTHOM cMelleHuu lp =

20 HA, pabouas Temneparypa T = 320 K.

Bapuanr 5

1. JITaBunnsbie poroanosl. [Ipunuun aeiictBus. OCHOBHbIE MapaMETpPHI.
O6nacTb MPUMEHEHUH.

2. T'erepodoToTpansuctopsl. [Ipunaiun aeiictBus. OCHOBHBIC ITapaMETpPHI.
O0s1acTb MPUMEHEHUS.

3. ®oTommoa Ha OCHOBE P-N-Tiepexoja MMeeT KBaHTOBBIA Bbixon 40 % Ha
mvuHe BoiHbl 0,8 MkM. PaccuuTaTh 4yBCTBUTENBHOCTH R, morjomieHHyro
ontuyeckyro MoutHocTh P (I;=1 MKA) 1 uncio (OTOHOB, MOTJIOMIEHHBIX B CEKYHIY

Ha OTOU JUIMHE BOJIHBI Ip.

KOHTPOJIBHASA PABOTA Ne 4



MHoro3jeMeHTHbIe (POTONPUEMHUKHU

Bapuanr 1

1. ®OTOUYBCTBUTEIBHBIE PUOOPHI C 3aPSAA0BON CBS3BIO.

2. Onpenenutb Ko3GGUIIMEHT UCTIONb30BAHMS U3ITyUYEHUs UCTOYHUKA TUIA
"A" (UT c remneparypoii 2856 K) kpemuueBbim @II3C 1200LIM1.

3. PaccuutaTh 1O TACHOPTHBIM JaHHBIM MOPOT UYYBCTBUTEILHOCTH
matpuudoro ®II3C 1200LIM1 co cranmapTHeIM BpemMeHeM HakormieHus 20 Mc,
MaclopTU30BaHHOTO MO MCTOYHMKY Tuna "A" ¢ temmeparyport 2856 K, mpu
OCBEIICHUH €r0 JIAMIOW HaKaJIMBaHUS ¢ UCTUHHOM TeMIepaTypod HUTHU Hakaia
3500 K, ecnu ko3 hULIMEeHTHI UCTIOIB30BaHUs U3TyUeHHs JaMiibl riaazoM u OII3C
paBubl cooTBeTcTBeHHO 0,082 1 0,36, a K03hHUIMEHT UCTIOIB30BAHUS U3TyUCHHUS
ucrounnka tumna "A" ®II3C cocrapmser 0,22. OII3C ucnonas3yeTcs B TeIeKaMepe
¢ (DOKYyCHBIM pacCTOSIHHEM OOBEKTHBAa 58 MM M PACCTOSHHEM /0 JBUKYIIETOCS CO
ckopoctbio 0,1 m/c oobekTa 8§10 mMm. JlomycTumsiii "cMas" nzobpakenus pasex 1/4

snemenTa OII3C.

Bapuanr 2

1. MAII-dboToamoaHble MHOTOAJIEMEHTHBIE TPUEMHUKH.

2. Paccuutarh TOKOBYIO 4yBCTBUTENBHOCTh MaTpuuHoro ®II3C 12001IM1 k
MOTOKY M3JIyYEHHS] U K CBETOBOMY IMOTOKY JIAMIIbl HAKaJWMBaHUS, €CJIU KBAHTOBAS
addexrnBHocT,  MaTepuana DII3C  cocraBmser 0,6, a KodDPUIIMEHTHI
UCIIOJB30BaHUsA u3NydeHus: Jiamnbl MarpuuHbiM  @DII3C wu r1i1azom  paBHBI
cootBercTBeHHO 0,36 1 0,082.

3. Haiitu nucniepcuto nryma matpuanoro ®I13C, 00ycnoBiIeHHOTO 3aps10BbIM
[IAKETOM, TEHEPUPOBAHHBIM ITOTOKOM H3JIy4YeHHUs, eciau ocBeméHHocTh DII3C
paBHa 850 5K, TOKOBas 4YYyBCTBUTEJIBbHOCTH cocrtaBisier 0,14 A/BT, Bpems
HakorieHus: paBHo 0,7 MC, YHMCIIO CTPOK 3JIEMEHTOB B CEKIIMM HAaKOIUJIEHUS

cocTaBisgeT 144, a yncno cToJIOIOB PJIEMEHTOB B Ka)XKJIOM U3 CEKIIMI HAKOIUIEHHS U



xpaHeHust - 232, HesddexTuBHOCTH, nepeHoca paBHa 10° | konmuectso (a3

yropasieHus - 3.

Bapuanr 3
1. Matpuiisl poToAr010B.

2. Haiitu nopor wyBcTBHTENbHOCTH MaTpuuHoro PII3C, ecnu nucnepcus
mymMa, OOYCJIOBJICHHOTO 3apsfOBbIM ITAKETOM, TEHEPUPOBAHHBIM ITOTOKOM

usnyueHus, cocrasnser 14,64-10°% | a nmucnepcus myma, 00YCIOBIEHHOTO
4
BHyTpeHHUMHU (akTopamu DII3C, - 5:10 , Bpemss Hakomiienus pasHo 0,7 Mc,

TOKOBasi 4yBCTBUTENIBHOCTh PII3C K MOTOKY M31y4EeHHS] COCTABIISET 2,5-10_3 A/nm.

3. Haiitu nucnepcuto myma wmatpuudHoro @DII3C, o00ycnoBiIeHHOTO
BHYTPEHHUMU (haKTOpaMH, €CJIM CPEJIHAS IIOTHOCTh TEMHOBOro Toka pasHa 40
HA/cM? |, Bpems HakoruieHus cocTasisieT 0,7 Mc, CpeJlHEE KOJIMYECTBO IIEPEHOCOB
3apsI0BOTO MaKkeTa paBHO 996, TemmnepaTypa OKpy»Karolei cpeibl cocTapisieT 293
K, IUIOTHOCTh IIOBEPXHOCTHBIX COCTOSHMI paBHa 671031k M2 | éMkocTh
BbIxOAHOM uenu ycwnutens DII3C, BbIMOIHEHHOrO HAa OJHOM KPHUCTAUIE C

BbIX0AHBIM peructpom PII3C, cocrasmser 0,2 nd.

4. Bompochl 1Jis CAMOKOHTPOJIS
Tema 1. Knaccupukanus npueMHUKOB ONITHYECKOT0 U3JIyYEeHHUS.
1. Tlonsitue dotonpuemuoro ycrpoiictsa (DITY).
2. I[lpueMHHK H3Ty4eHHS KaK 3JIEMEHT ONTUKO-3JIEKTPOHHOW CHCTEMBI.
3. TemnnoBeie, (HOTOIIEKTPUUECKUE U  TOHAECPOMOTOPHBIE  NPUEMHHUKU
U3ITy4YEHUS], UX TPUHIUIBI JEHCTBUSL.
4. ®ortonpuemusie ycrpoiictsa (DIIY).

5. O6usactu UCOIB30BAaHUS MPUEMHUKOB U3TYUCHHUS.

Tema 2. OcHOBHBIE JHepreTuyecKkne U (pOTOMETpUYECKHE eAUHUIIBI.



1. Tlorok u3aydeHus (CBETOBOM IMOTOK)

2. DHepreTuyeckas CBETUMOCTb (CBETUMOCTb)

3. DHepreTuyeckas OCBEIEHHOCTh (OCBEIIEHHOCTH )
4. Cuna uznyuyeHus (Cuia cBeTa)

5. DHepreTuyeckas ipKOCTh (SIPKOCTh)

6. OTHOCHTENIbHAS CHIEKTPaTbHASI CBETOBASI YPPEKTUBHOCTH (OTHOCHTEIbHAS

BUHOCTD)
7. ®OTOMETPUYECKHUI SKBUBAJICHT U3ITy4YECHHUS
8. Ilotok dhoToHOB

9. IlnotHOCTH MOTOKA (POTOHOB

Tema 3. OcHOBHBIE TapaMeTPhI U XaPAKTEPUCTUKHN NPUEMHUKOB U3J1y4YeHUsl
u ®IIY.

1. DHepreTuuecKue XapakTepUCTUKH (POTONPHUEMHHUKOB.
2. IloporoBsie xapakTepUCTUKU (POTOTPUEMHHUKOB.
3. YacToTHBIE XapaKTePUCTUKU (DOTOTIPHUEMHHUKOB.

4. TloporoBble mapaMeTpbl POTOMPUEMHUKOB, IITYMbI (HOTOTIPUEMHUKOB H

®OITY, criocoObl CHUKEHUS IITYMOB.

Tema 4. Buabl TeNJIOBbIX IPUEMHUKOB M3JIy4YeHMS.

1. Tuposnextpudeckre HOTONMPUEMHUKH.
2. bonomeTtpsbl
3. TepmodsneMeHTHL.

4. TenmoBble MPUEMHBIE YCTPOMCTBA.

Tema 5. ®orokaroabl. PoT03I€MEHTHI.

1. Bugasl portokaTonos



2. ®oTo3IEMEHTHI.

Tema 6. @0TO03/IEKTPOHHBbIE YMHOKUTEIH. JJIEKTPOHHO-ONITHYECKHUE
npeodpaszoBareJiu.
1. ®orosnexkTpoHHble YMHOKUTEH (DIY)

2. DnekTpoHHO-onTHdeckue npeodpaszosarenu (JO0I]).

Tema 7. OTpakeHue U NOrJIOLIEHNE CBETA B TBEPABIX TeJIaXx.
1. OtpakeHue B MOTYNPOBOTHUKAX.

2. HOI‘J’IOHICHI/IG H3JIYYCHHA B IIOJIYIIPOBOAHHUKAX.

Tema 8. @oTope3ucTOpHI.
1. ®otope3ucTopbl Ha OCHOBE COOCTBEHHOM M MPUMECHON MTPOBOJIUMOCTH.
2. YcTpoicTBO (poTOpE3uCTOpa, CXEMBI BKIIFOUCHHS, OCHOBHBIE TTApAMETPhI U
XapaKTEPUCTHUKHU.
3. BnusiHue onTHYEeCcKuX, AMEKTPUIECKUX U KOHCTPYKTUBHBIX CBOMCTB

YyBCTBUTEJILHOTO 3JIeMeHTa (DOTOPE3UCTOpa Ha €ro MapaMeTphl.

Tema 9. ®oToauoabI.
1. ®oToauno bl HA OCHOBE P-N-Tepexoa.
2. P-i-n-otoaumompr.
3. JlaBunHbIE (HOTOIUOIBI.
4, ®otonuonasl ¢ 6aprepoM LloTTkm.

5. MJIIT-dboToaumobl.

Tema 10. ®oTOTPAH3UCTOPBI.
1. ®OTOTPaH3UCTOPHI.

2. MAII-¢boToTpaH3uCTOPHI.



Tema 11. ®oTOouyBCTBUTEIbLHbIE IPUOOPHI € 3aPSIA0BOIi CBA3BIO.
1. IIpuGopsl ¢ 3apsiIOBOM CBS3BIO.

2. MII-dboTonnoaHsie MHOTOYJIEMEHTHBIC IPUEMHUKH.

Tema 12. Ckanucropbl. MaTpunsl ¢poToano10B.

1. CxaHUCTOPBI.

2. Matpuiisl GOTOIUOIOB.

Tema 13. CosiHeunble ()OTOIJIEMEHTHI.
1. KIIJI coiHEYHOTO 3JIeMEHTA.
2. ComHeuHble MpeoOpa3oBaTeNy ¢ KOHIICHTPAIMECH U3 TyUeHH.

3. COBpeMeHHBIe TCHACHINWH PAa3BUTHUA COJIHCUYHBIX 3JICMCHTOB.

Tema 14. Buabl ontpoHoB. Onronapsl. (2 yac.).
1. Buasl onTpOHOB.

2. Onromnapsl.



