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1. [lepeyeHb KOMNETEHIIMA U HHAUKATOPOB UX JOCTHKEHUS

[Ipoumecc w3yuyeHWsS JOUCHUIUIMHBI HampaBlieH Ha (QOpMHpPOBAHUE  CIETYIOIIUX
KOMIIETCHIINH:
IIpenmecTByromnime
Kona u nammeHoBanue ped yiom
Kox n HauMmeHoBaHue JTAIIBI
HWHIUKaTOpa Oran
KOMIIETEHI[UHA N (c ykazanuem
IOCTIDKEHNS KOMIIETEHIINH
JUCIUILINH)
[1K-4 Cniocoben k [[IK-4.1 3HaeT: ycTpoicTBO,
YCTpaHEHUIO TEXHUYECKUX [IPUHIUTIBI PAOOTHI U
mpoOjeM Ha CTaHIUOHHOM [XapaKTEPUCTUKH
000pY/I0BaHUHU CBSI3U OIITORJIEKTPOHHBIX U
BOJIOKOHHO-
ONTUYECKUX MPUOOPOB
[1K-4.2 YMmeeT: BBIITOIHATH
pacyeThbl, CBI3aHHBIE C
ompeieJICHUEM TTapaMeTPOB U
XapaKTePUCTHK
OTTORJICKTPOHHBIX U
BOJIOKOHHO-ONTUYECKUX 1 oram:

KOMITOHEHTOB M YCTPOMCTB,
[MPOBOJIUTH KOMIIBIOTEPHOE
MO/JICTTUPOBAHUE U
[MPOCKTUPOBAHUE
ONTORJIEKTPOHHBIX U
BOJIOKOHHO-OINITHYCCKUX
KOMITOHEHTOB U YCTPOMCTB, a
TaK)K€ UMETh MPEJICTABIICHUE
0 METoJIax

KOMITHIOTEPHOM ONTUMU3AIUN
TaKUX YCTPOWCTB

[1K-4.3 Bnaneer: HaBbIKaMU
YTEHUS U U300paXKEHHS CXEM
OTTORJICKTPOHHBIX U
ONTUYECKUX MPUOOPOB,
CHCTEM

1 CeTell Ha OCHOBE
COBPEMEHHOM AJIIEMEHTHOU
0a3bl ONTOANEKTPOHUKH U
BOJIOKOHHOM OIITHKH

b1.B.06 DnemenTHas
0aza
TEJIEKOMMYHUKAIIMOHHBIX
CHCTEM

b1.B.09 OcHOBEI
ONTHYECKOM CBSI3H
b1.B.10 CxemMorexHHKa
TEICKOMMYHHUKAITHOHHBIX
YCTPOHCTB




[TK-8 CriocobeH k pa3paboTke
MPOSKTHON JIOKYMEHTAluu Ha
00BEKT  (cuCTEMY)  CBS3H,
TEJIEKOMMYHHUKAITUOHHYIO

[1K-8.1 3HaeT: OCHOBEI
TEXHOJIOTHH ITPOU3BOJICTBA
OTITORJIEKTPOHHBIX
KOMITOHEHTOB, OITTHYECKUX

CUCTEMY

BOJIOKOH U
BOJIHOBOJIHBIX 3JIEMEHTOB
[1K-8.2 Ymeet: monbp30BaThCs
CIIPaBOYHBIMU JaHHBIMH 110
ONTORJIEKTPOHHBIM,
BOJIOKOHHO-ONTHYECKUM
KOMITOHEHTaM U TIpudopam
[1PU IPOCKTUPOBAHUU
H()OKOMMYHUKAITMOHHBIX
CUCTEM U CETEH CBS3H,
COIOCTABIISISI 0COOCHHOCTH
XapAKTEPUCTUK TAKHX
KOMITOHEHTOB U TTPUOOPOB
[1K-8.3 Bnaseer: HaBbIKaMu
pacuera, IPOEKTUPOBAHUS U
KOMITBIOTEPHOTO
MOJEIIMPOBAHUS
OIITORJIEKTPOHHBIX U
BOJIOKOHHO-ONTHYECKUX
DJIEMEHTOB U YCTPOWCTB.
Haspikamu nipakTuyeckou
pabOoThI C ONTORIEKTPOHHBIMU
11 BOJIOKOHHO-ONTUYECKUMU
2JIEMEHTaMU, a TAKXKe C
1a00paTOPHBIMU MaKETaMH
OITORJIEKTPOHHBIX,
BOJIOKOHHO-ONTHYECKUX
p1UOOPOB U C KOHTPOJIBHO-
M3MEPUTENIBHOM ammapaTypoun

b1.B.08 Teopus cBsizu
b1.B.06 DneMeHTHAas
0aza
TEICKOMMYHHUKAITMOHHBIX
CHCTEM

b1.B.10 CxeMmoTexHHKA
TEJICKOMMYHHUKAITHOHHBIX
YCTPOMCTB

dopma(bl) MPOMEKYTOYHON aTTECTALMH M0 IUCIMIUIMHE: KypcoBas paboTa u sk3ameH (5

ceMecTp).

2. Tloka3zaten, KpUTEPHH M LIKAJIbI OLIEHUBAHUS KOMIIeTeHIU I

2.1. Iloka3zareneM OLICHHBAaHUS KOMIIETEHIIMI Ha dTare ux GopMUpPOBaHUS NPU U3YUESHUU
JTUCLUIUIMHBI ABJISIETCS YPOBEHb UX OCBOEHHUSI.

I/IHIII/IKaTop O0CBOCHUSA
KOMIICTCHINH

IToka3aTebr oleHUBAHUSA

Kpurtepuii ouennBanns

[1K-4.1 3naer:
YCTPOMCTBO, IPUHLIUIIBI
paboTHI 1
XapaKTepUCTUKU
OTITOAJIEKTPOHHBIX U
BOJIOKOHHO-
ONTUYECKUX MPUOOPOB

3HaTh yCTPOMCTBO,
INPUHIUIBI paboTHI U

BrmoaeHb! BCC IMPaKTUYCCKUEC u
nmabopaTopHble PabOTHI IO AUCIUILIAHE
B COOTBETCTBUH C TPAPUKOM.

XapAKTEPUCTUKA
OTITOSNEKTPOHHBIX H OqéopMneHLI OTYETHI TI0 JIAOOPATOPHBIM
Tam B TBETCTBUU
BOJIOKOHHO- pabora COOTBETC
TpeOOBaHUSIM.
ONTHYECKUX MPUOOPOB
Ilpu 3amure  n1abopaToOpHBIX padboT

YMETh BEITIOTHATE PpacCucTHhIl,
CBA3aHHBIC C OIIPCACICHUCM

(GOpMyJIMPYET BBIBOJIBI MO MOJYUYECHHBIM
pe3yabTaTam.




apaMeTpoB U
XapaKTEPUCTHUK
ONTOAIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
KOMIIOHEHTOB U YCTPOMCTB,
IIPOBOAUTH KOMIIBIOTEPHOE
MOJIEJTUPOBAHUE U
IIPOEKTUPOBAHUE
ONTOAIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
KOMIIOHEHTOB U YCTPOMCTB, a
TaK)K€ UMETh IPEACTABICHUE
0 METOo/1ax

KOMIBIOTEPHOM
ONTUMM3ALMH TAKUX
YCTPOMCTB

Brnanetb HaBbIKaMu 4TE€HUS U
M300paKeHUS CXEM
ONTONIEKTPOHHBIX U
ONTUYECKUX NPUOOPOB,
CUCTEM

U CeTel  Ha  OCHOBE
COBPEMEHHOM  3JIEMEHTHOHU
0a3bl ONTOZJIEKTPOHUKU H
BOJIOKOHHOW ONTHUKH

[1K-4.2 Ymeer:
BBIIIOJIHATH PACUYETHI,
CBSI3aHHBIE C
OIIpeIETICHUEM
napameTpoB U
XapaKTEPUCTUK
ONTOXJIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
KOMIIOHEHTOB U
YCTPOMCTB, IPOBOJUTH
KOMITBIOTEPHOE
MOJEIINPOBAHUE U
IIPOEKTUPOBAHUE
ONTOXJIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
KOMIIOHEHTOB U
YCTPOMCTB, a TAKKE UMETh
[IPEICTABICHUE O METOAAX
KOMITBIOTEPHOU
ONTUMU3ALMNH TAKUX
YCTPOWCTB

3HAaTh yCTPOMICTBO,
IIPUHLIMIIBI pa0OTHI U
XapaKTEPUCTUKU
ONTOAIEKTPOHHBIX U
BOJIOKOHHO-

ONTUYECKUX MPUOOPOB
YMeTh BBINOIHATH PACUETHI,
CBSI3aHHBIE C OIPEACIICHNEM
IapaMeTpoB U
XapaKTEPUCTHUK
ONTOAJIEKTPOHHBIX U
BOJIOKOHHO-ONTHYECKUX
KOMITOHEHTOB U YCTPOMCTB,
IIPOBOANTH KOMIIBIOTEPHOE
MOJICJIINPOBAHUE U
IIPOEKTUPOBAHHE
ONTOAJIEKTPOHHBIX U
BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTOB U YCTPOMCTB, a
TaK)K€ UMETh NPEACTABICHUE
0 METOoJax

KOMITbIOTEPHOU
ONTUMM3ALMH TAaKUX
YCTPOWCTB

Brnaners HaBbIKaMu YTE€HUS U
H300paKEHUS CXeM
ONTOAIEKTPOHHBIX U

BeimosHeHBI  Bce  MpakTHYECKHE W
J1a00paTOpHBIC PA0OTHI MO JUCIIMILINHE
B COOTBETCTBHH C TPaApUKOM.

OdopmieHsl OT4eTH Mo J1a00paTOPHBIM

paboTtam B COOTBETCTBHH c
TpeOOBaHUSIM.
[Ipu 3ammTe  mMabopaTopHBIX paboT

(hOpMyJIUPYET BBIBOJIBI MO MOJYUYECHHBIM
pe3yibTaTam




ONTUYECKUX NMPHOOPOB,
CUCTEM

U CeTe! Ha OCHOBE
COBPEMEHHOM AJIEMEHTHOU
0a3bl ONTOAIEKTPOHUKH U
BOJIOKOHHOW ONTHUKH

[1K-4.3 Bnaneer:
HABbIKAMU YTEHUS U
M300paKeHHS CXEM
OTITORJIEKTPOHHBIX U
ONTUYECKUX MPHOOPOB,
CUCTEM

U CeTeM Ha  OCHOBE
COBPEMEHHOM AJIEMEHTHOM
0a3pl ONTO3JIEKTPOHUKU U
BOJIOKOHHOW ONTHUKH

3HaTh yCTPOMCTBO,
IPUHIUIBI pabOThI U
XapaKTePUCTUKHU
ONTOIEKTPOHHBIX U
BOJIOKOHHO-

ONTUYECKUX NPHOOPOB
YMeTh BBINOIHATH PACUETHI,
CBSI3aHHBIE C OIIPEIIEIICHUEM
apaMeTpoB U
XapaKTEPUCTHUK
ONTOAIEKTPOHHBIX U
BOJIOKOHHO-ONTHYECKUX
KOMIIOHEHTOB U YCTPOMCTB,
IIPOBOAUTH KOMIIBIOTEPHOE
MOJICIINPOBAHUE U
IIPOEKTUPOBAHUE
ONTOAIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
KOMIIOHEHTOB U YCTPOMCTB, a
TaK)K€ UMETh IPEACTABICHUE
0 METOoJax

KOMITBIOTEPHOU
ONTUMM3ALMH TAKUX
YCTPOWCTB

Brnanetp HaBbIKaMu YTE€HUS U
U300pakeHHsI CXeM
ONTOAJIEKTPOHHBIX U
ONTUYECKUX MPHOOPOB,
cUucTeM

Y CETEH Ha OCHOBE
COBPEMEHHOM AJIEMEHTHOU
0a3bl ONTONIEKTPOHUKH U
BOJIOKOHHOW ONTHUKH

BeimonHeHBl Bce  MpakTHYECKHUE U
nmabopaTopHble PabOTHI IO AUCIHILIAHE
B COOTBETCTBHH C TPAPUKOM.
OdopMIeHBI OTYETHI MO Ja00paTOPHBIM
paboram B COOTBETCTBHH c
TpeOOBAHMIM.

[lpu 3ammure  J1abOpaTOpHBIX paboT
(hOopMyJIUPYET BBIBOJBI MO TOJYyYESHHBIM
pe3yabTaTtam

ITK-8.1 3HaeT: OCHOBEBI
TEXHOJIOTUH
MIPOU3BOJICTBA
OTITORJICKTPOHHBIX
KOMIIOHEHTOB,
OINITHYECKUX BOJIOKOH 1
BOJIHOBOJHBIX DJIEMEHTOB

3HaTh OCHOBBI TEXHOJIOTUN
IIPOU3BOJICTBA
OITOXJIEKTPOHHBIX
KOMITOHEHTOB, ONITHYECKUX
BOJIOKOH U

BOJIHOBO/IHBIX 3JIEMEHTOB
YMeTb 101b30BaTHCS
CIIPaBOYHBIMHU JAHHBIMU 110
OIITODJIEKTPOHHBIM,
BOJIOKOHHO-ONTHYECKUM
KOMITOHEHTaM | Ipudopam
IIPU IPOEKTUPOBAHNHA
MH(OKOMMYHHUKAIIMOHHBIX

BeimosHeHBI  Bce  MpakTHYECKHE H
J1a00pPaTOpHbIC PA0OTHI 1O JUCIIMILIUHE
B COOTBETCTBUH C TPAPHUKOM.
OdopmiteHbI OTYETHI 110 JIA0OPATOPHBIM
paboram B COOTBETCTBUH c
TpeOOBaHUSIM.

Ilpn 3amure  1abOpaTOpHBIX PaboOT
(GOpMyITHPYET BBIBOJIBI TIO ITOJTyYEHHBIM
pe3yabTaTtam




CHCTEM U CeTel CBSI3H,
COIIOCTAaBJISIST OCOOCHHOCTH
XapaKTEPUCTUK TAaKUX
KOMITOHEHTOB U TTPHOOPOB
Bnaners HaBbIKaMu pacuera,
MPOEKTUPOBAHUS U
KOMITBIOTEPHOTO
MOJIETTUPOBAHUS
ONTO3JIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
AJIEMEHTOB U YCTPOUCTB.

HaBpikamu  mpakTuyeckoit
paboThI c
OTTORJIEKTPOHHBIMU u
BOJIOKOHHO-ONTHYECKUMHU
JIIEMEHTaMH, a TaKXke C
1a00paTOPHBIMU ~ MaKeTaMH
ONTOSJIEKTPOHHBIX,

BOJIOKOHHO-ONITHYECKUX
puOOpOB U C KOHTPOJIBHO-

WU3MEPUTEIbHOU

anmapaTrypoun
[IK-8.2 Ymeer: 3HATh OCHOBBI TEXHOJOTHH BbinonHeHbBl  BCE  NPAaKTHYECKHE U
MOJIb30BATHCSA IPOU3BOJCTBA nmabopaTopHbie paOOTHI TI0 JUCIHUILINHE
CIIPaBOYHBIMU JAHHBIMU OITODJIEKTPOHHBIX B COOTBETCTBHH C TPADHKOM.

M0 ONTOARJIEKTPOHHBIM,
BOJIOKOHHO-ONTHYECKUM
KOMIIOHEHTaM U
npubopam mpu
MPOEKTUPOBAHUU
WH()OKOMMYHHUKAITHOHHBIX
CHCTEM U CEeTEH CBS3H,
COTIOCTaBIISIS
0COOEHHOCTH
XapaKTePUCTHK TaKUX
KOMITOHEHTOB U TTPHOOPOB

KOMIIOHEHTOB, ONITUYECKUX
BOJIOKOH U

BOJIHOBOJIHBIX JIEMEHTOB
YMeTb 0oab30BaTHCS
CIIPAaBOYHBIMU JAHHBIMU 110
OMNTORIEKTPOHHBIM,
BOJIOKOHHO-ONTHYECKUM
KOMIIOHEHTaM U npudopam
IIPYU IPOEKTUPOBAHUH
MH(POKOMMYHUKAIIUOHHBIX
CHCTEM M CETEH CBSI3H,
COIOCTABJISIsI 0OCOOEHHOCTH
XapaKTePUCTHK TaKUX
KOMITOHEHTOB 1 IPUOOPOB
Bnaners HaBbIKaMu pacueTa,
IIPOEKTUPOBAHHUS U
KOMIIBIOTEPHOTO
MOJIETTUPOBAHUS
ONTOAJIEKTPOHHBIX U
BOJIOKOHHO-ONTHYECKUX
AJIEMEHTOB M YCTPOUCTB.

Haprsikamu MPAKTUYECKOU
paboThI c
ONTO3JIEKTPOHHBIMH Hu
BOJIOKOHHO-ONTHYECKUMU

DJIEMCHTAMH, a TaKXke C
71a00pAaTOPHBIMU  MaKeTaMHU

OdopmiteHBI OTUYETHI 110 J1a00PaTOPHBIM
pabotam B COOTBETCTBHH c
TpeOOBaHUIM.

[lpu 3amuTe  J1aOOpaTOpHBIX paboT
(bopMyIHpyeT BBIBOABI IO MOTYYECHHBIM
pesysbTaram




ONTOAIEKTPOHHBIX,
BOJIOKOHHO-ONTUYECKUX
npuOOpOB U C KOHTPOJIbHO-

M3MEPUTEIBbHOU

anmaparypou
I1K-8.3 Bnaneer: 3HaTh OCHOBBI TEXHOJOTHHU BeIosiHEHBI  BCE  NPAKTHYECKHE U
HaBBIKAMHU pacyera, IIPOU3BOJICTBA 71a00paTOpHBIE PaOOTHI MO AUCUMILIMHE
IIPOEKTUPOBAHUS U ONTOIEKTPOHHBIX B COOTBETCTBHHU C TPAQUKOM.

KOMIIBIOTEPHOIO
MOJIETTUPOBAHUS
OINTOIEKTPOHHBIX U
BOJIOKOHHO-ONTUYECKUX
AJIEMEHTOB U YCTPOUCTB.
HaBpikamu mpakTruieckon
paboThI C
OTTORJIEKTPOHHBIMU U
BOJIOKOHHO-ONTUYECKUMU
AIIEMEHTaMHU, a TaKXKe C
1a00paTOPHBIMU
MaKeTaMu
OITORJIEKTPOHHBIX,
BOJIOKOHHO-ONITHYECKUX
puOOpOB U C
KOHTPOJIbHO-
U3MEPUTEIIBHON
arnmaparypomu.

KOMIIOHEHTOB, OIITUYECKUX
BOJIOKOH U

BOJIHOBOJIHBIX 2JIEMEHTOB
YMeTh N0Ib30BaThCS
CIIPaBOYHBIMHU JAHHBIMU 110
ONTONIEKTPOHHBIM,
BOJIOKOHHO-OITUYECKUM
KOMIIOHEHTaM U Iipubopam
IIPU IPOEKTUPOBAHUU
MH(POKOMMYHUKAIMOHHBIX
CHCTEM M CETCH CBSI3H,
COIOCTaBJISIsI 0OCOOEHHOCTH
XapaKTEPUCTUK TAKUX
KOMITOHEHTOB U IIPUOOPOB
Biragers HaBbIKaMu pacyera,
IIPOEKTUPOBAHHUS U
KOMITBIOTEPHOTO
MOJIETTMPOBAHUS
ONTO3JIEKTPOHHBIX U
BOJIOKOHHO-ONITHYECKUX
AJIEMEHTOB U YCTPOUCTB.

Haprsikamu MIPAKTUYECKOU
paboThI c
ONTOAIEKTPOHHBIMU "
BOJIOKOHHO-ONTHYCCKUMU
dJIEMEHTAMH, a TakXke ¢
1abopaTOpHBEIMU  MaKeTaMu
ONTOAIEKTPOHHBIX,

BOJIOKOHHO-OIITUYECKUX
npuOOpOB U C KOHTPOJIbHO-
U3MEPUTEIIBHON
anmapaTrypoun

OdopmIiIeHBI OTYETHI IO JTA0OPATOPHBIM
pabotam B COOTBETCTBHU c
TpeOOBaHMSIM.

[Ipu 3ammre  maGopaTopHBIX pPabOT
(GOpMyYIHPYET BBIBOJIBI IO MOJTYYEHHBIM
pe3yabTaTam




IxaJya oneHUBAHUA

IK3aMeH
S-0a/uIbHAsL HIKAJIA Kpurepuu oueHku
1. CaMoCTOATENBHO U MPABUIBHO OTBETUII HA MTOCTABIICHHBIE
TEOPETUYECKHE  BOMPOCHI  HK3aMEHAIIMOHHOTrO  Owiiera.
YBepeHHO, JIOTHYHO, MOCIEI0BaTeIbHO U apryMEHTHPOBAHO
u3JIaraeT CBOW OTBET. MOXKET OTBETHTh Ha JOMOJHHUTEIbHbIC
BOIPOCHI.
2. CaMOCTOATENIbHO W  MPAaBWIBHO  PEHIMJI  3a/audy
HK3aMEHALIMOHHOTO OmiieTa. YBEPEHHO U JIOTHYHO OOBSICHSIET
XOJ penieHust, 000CHOBBIBAs €r0 3aKOHAMH (PU3HKH.
1. CaMOCTOATENbHO  OTBETHJI Ha  IIOCTAaBJIEHHBIE
TEOPETUYECKHE BOIMPOCH 3K3aMeHalnoOHHOro Owmiera. He
YBEpEHHO OTBEYAET Ha YTOYHSIOIIME M JONOJHHUTEIbHbIC
Xopouio «4» BOIIPOCHI.
2.  CaMOCTOATENIbHO W  MPAaBWIBHO  PEIIMJ  3aJaqyy
HK3aMEHAIIMOHHOTO OmieTa. YBEPEHHO U JIOTHYHO OOBSICHSIET
XOJ] penieHus, 000CHOBBIBas €ro 3aKOHAMU (DU3HKH.
1. CaMoCTOATEIBHO  OTBETHJI Ha  IOCTaBJICHHBIC
TEOPETUYECKHE BOIPOCH HK3aMEHAIlMOHHOTO Omiera. [lpm
3TOM Jomyckaer omuOku. He yBepeHHO unu BooOIIEe He
Y 10BIETBOPUTENHHO «3» | OTBEYAET HA YTOUHSIOUINE U JIOTIOJTHUTEIBHBIC BOTIPOCHI.
2. Pemun 3amavy sk3ameHanuonHoro Owsera. [Ipu Hammuuu
OmMOOK, MOXKET HWCHPaBUTh HUX 3a CYET HaBOISIIUX
BonpocoB. He yBepeHHO 00BACHSAET X0 pelIeHUs 3a/1a4H.
1. He pemiena 3a1aua sKk3aMeHaI[MOHHOTO OWjIeTa.
2. Pemena 3ajaya, HO He JaHbl OTBETHl HA TEOPETHUECKUE
BOIIPOCHI 9K3aMEHAIIMOHHOTO OnIeTa.

OTiau4HOo «5»

HeynosnerBopurensHo
«2»

3. MeToandyecKkue MaTepuajbl, oOInpeacJasarummue npoueaypbl OHNCHUBAHUA 11O
AUCHHUIIJINHE

3.1 B xoxae peaimzanui JUCHUIUIMHBI HCIHOJIB3YHOTCHA CJIACAYIOUIUE (l)OpMI)I Hu
METOAbI TEKYIIEro KOHTPOJIA

Tema u/uau pazaen DopMbI/METOIBI TEKYIIETO
KOHTPOJIsI YCTIEBAEMOCTH
I[IK-4 - CroocobeH K YCTPaHEHHIO TEXHMYECKUX TMpoOieM Ha CTaHIHMOHHOM

000pyI0BaHUU CBSI3H

3HaeT yCTPOMCTBO, MPUHLHUIIBI paOOThl U XapaKTEPUCTHKU OINTORJIEKTPOHHBIX M BOJIOKOHHO-
ONTUYECKUX MPHOOPOB

YMeeT BBINOJHATH PACUETHI, CBSA3AHHBIE C OINpEAEICHUEM IapaMeTpPOB M XapaKTEpUCTHUK
ONTONIEKTPOHHBIX M BOJIOKOHHO-ONTHMYECKUX KOMIIOHEHTOB M YCTPOWCTB, IPOBOJIUTH
KOMIIBIOTEPHOE MOJIETUPOBAHWE U IPOEKTUPOBAHME OMNTOSJEKTPOHHBIX U BOJIOKOHHO-
ONTUYECKUX KOMIIOHEHTOB M YCTPOMCTB, a TaKXe€ MMETb IPEACTABICHUE O METOJax
KOMITBIOTEPHOW ONTUMU3ALMHU TAKUX YCTPOMCTB

Brnaneer HaBbIkaMu UTEHUS U U300PAKEHHSI CXEM OINTOINEKTPOHHBIX M ONTHUECKUX NMPHOOPOB,
CUCTEM U CeTeil Ha OCHOBE COBPEMEHHOW AJIEMEHTHOM 0a3bl ONTO3JIEKTPOHUKU U BOJIOKOHHOM
ONTHUKHU

Paznen 1 Beenenwue. Llenu u 3agaum xypca. [lonstust 06 OK3aMeH
OINTORIEKTPOHHUKE U HAHOPOTOHHUKE




Pa3znen 2 ®oTonpoBoAMMOCTb U MOTJIOLIEHUE CBETA B OKk3aMeH
MOJTyIPOBOIHUKAX.

[IpsiMbIe U HETIPSIMBIE ONTHYECKUE MTEPEXOIbI

Paznen 3 ®oroaddexT B p-n-nepexoe DK3aMeH

JlaGopartopHnas pabota —
3a4yer

Paznen 4 UznyyarensHas pekoMOuHaImsa. MexaHu3mMbl OKk3aMeH
TreHEepaIy U3Ty4YeHUsI B OJYPOBOAHUKAX. M3mydarenu Ha

OCHOBE I'€T€POCTPYKTY]P

Paznen 5 KBanToBbie nepexoibl. CHOHTAHHBIC U BHIHYK/ICHHbBIC DK3aMeH

nepexo/ibl. CTUMYJIMpPOBaHHOE U3JIyUEHHUE B P-N-1Iepexoie

JlaGopaTtopnas pabota —
3a4yer

Pa3znen 6 McTounuky HEKOrepeHTHOro n3iyueHusi. CBETOIMO0/1bl

DK3amMeH
JlaboparopHnas paboTa -
3a4er

Paznen 7 ICTOYHHKN KOT€PEHTHOIO U3JIyYECHUS. OK3aMeH
[TonynipoBoiHUKOBBIE J1a3ephbl. JIa3zepbl Ha rereponepexonax

Paznen 8 Pactipoctpanenust cBeTa B BOJIHOBOAX DK3amMeH
YmpaBieHue CBETOM B BOJTHOBOAAX (MOAYJISIINS, YCHIICHHUE)

Paznen 9 JlerexktupoBanue cBet. @otonpueMHuku. DoToanoasl, DK3aMeH
p-i-n-doToa10 16! HOTOTPAH3HUCTOPBI

Paznen 10 Ontponsl DK3aMeH

JlaGopartopnas pabota —
3a4yer

Paznen 11 MunukaropHble npudbopsl OK3aMeH
Paznen 12 OcHOBHBIC 11€71H, 3a7a9l HAHO(DOTOHUKH. DK3aMeH
Matepuassl HAHOPOTOHUKHU

Paznen 13 [lonynpoBOAHUKOBBIE KBAHTOBO-Pa3MEpPHBIE DK3aMeH

MaTepHuaibl, B TOM YHCIIEe MaTepHaNIbl C KBAHTOBBIMH SIMaMH,
KBaHTOBBIMHM HUTSIMU U KBAaHTOBBIMU TOUYKaMU. KBaHTOBBIE
s dexTh B momynpoBogHuKax. ONTHYECKHUE CBOMCTBA
HaHOMaTEPHAJIOB

JlaGopatopHas pabota —
3ayer

Paznen 14 ®oTtonHbIe KprcTamibl, (POTOHHO-KPUCTATIINYECKUE OK3aMeH
IUIEHKU M BOJIOKHA. Pa3pelieHHble U 3arpelnieHHbIe 30HbI

Paznen 15 Meramarepuansl ¢ OTpHUIIATEIHHBIM ITOKA3aTEIEM DK3amMeH
HPEIOMIICHUS.

DJIEKTPOMAarHUTHBIE MPOIIECCHI B “NIeBON” cpejie

Paznen 16 ITnasmonuka. MeTtayut-qusnekTpuieckue ia3MOHHbIE | DK3aMeH

HaHOMAaTepHaJIbl

[IK-8 - CmocobeHn k pa3paboTKe MPOEKTHOM JOKYMEHTAIlMM Ha OOBEKT (CHCTEeMY) CBSI3H,
TEJICKOMMYHHUKAIIMOHHYIO CHCTEMY

3HaeT OCHOBBI TEXHOJOTHMHM IPOU3BOJICTBA OINTOAIEKTPOHHBIX KOMIIOHEHTOB, ONTHYECKHX
BOJIOKOH ¥ BOJTHOBOJIHBIX JICMECHTOB.

YMeeT mosib30BaThCs CIPABOYHBIMU JAHHBIMU MO OMTOAIEKTPOHHBIM, BOJIOKOHHO-ONTHYECKUM
KOMITOHCHTaM M TPUOOpaM NpH MPOSKTUPOBAHUU WH()DOKOMMYHHKAIIMOHHBIX CHCTEM U CETeH
CBSI3H, COTIOCTABJISISI 0COOCHHOCTH XapaKTEPUCTHK TAKUX KOMIIOHEHTOB U MPUOOPOB.

Bnageer HaBelkamMm pacdeTa, TPOSKTUPOBAHHWS W  KOMITBIOTEPHOTO  MOJICITHPOBAHUS
OMTORJIGKTPOHHBIX W  BOJIOKOHHO-ONTHUYECKUX JJIEMEHTOB H  yCTpoicTB. HaBbikamu
MPAKTUYECKOW PA0OTHI ¢ ONTOYICKTPOHHBIMH W BOJIOKOHHO-ONTHYECKAMHU JJIEMEHTaMH, a




TaK¥XKE€ C .Ha60paTOpHBIMI/I MaKCTaMHU ONTOIJICKTPOHHLIX, BOJIOKOHHO-OIITHYCCKUX HpI/I60pOB nuc

KOHTPOJbHO-U3MEPUTEIBLHON anmapaTypomu.

Paznen 1 Beenenue. Llenu u 3anaun xkypcea. [lonsatus o6 OKk3aMeH
OINTORJIEKTPOHUKE U HAHOPOTOHHUKE

Paznen 2 ®oTonpoBoIMMOCTE U MOTJIONIEHUE CBETA B DK3amMeH
MOJyPOBOIHUKAX.

[TpsiMble ¥ HEPSMbIC ONTHYECKHUE MEPEXO0JIbI

Paznen 3 ®oroaddexT B p-n-nepexoe DK3aMeH

JlabopaTtopnas pabota —
3ayer

Paznen 4 UznyyarensHas pekoMOuHaIusa. MexaHnu3Mbl OKk3aMeH
TeHepaliy U3IIyYeHUs B TOIYIPOBOAHMKAX. M3mydarenu Ha

OCHOBE I'€TEPOCTPYKTYP

Paznen 5 KBanToBble nepexosipl. CHOHTaHHBIE U BBIHYKACHHBIE DK3aMeH

nepexo/ibl. CTUMYJIMpPOBaHHOE U3JIyY€HHUE B P-N-TIepexoie

JlaGopartopnas pabota —
3ayer

Pa3znen 6 cTtounuky HEKOrepeHTHOro n3iyudeHusi. CBeTo1nO0/1bl

DK3ameH
JlaboparopHuas padoTa -
3a4eT

Pa3znen 7 ICTOUHHUKHN KOT€PEHTHOIO U3JIyYEHHUSI. DK3aMeH
[TonynpoBoAHMKOBBIE Jla3epsl. JIazepsl HAa rereponepexomax

Paznen 8 PacnipocTpaneHus cBeTa B BOJTHOBOJAX DK3aMeH
YpasieHue CBETOM B BOJIHOBOJAAX (MOAYJISIIIMS, YCHIICHHUE)

Paznen 9 JlerexktupoBanue cBet. @otonpueMHuku. DoToauoabI, DK3aMeH
p-i-n-oTo 110161 HOTOTPAH3HUCTOPBI

Paznen 10 Ontponsl DK3aMeH

JlaGopatopHas pabota —
3a4eT

Paznen 11 MunukaropHble npuooOpsl DK3aMeH
Paznen 12 OcHoBHBIE LienH, 3a1a41 HAHO(DOTOHUKH. OK3aMeH
Matepuassl HAHOPOTOHUKHU

Pasnen 13 IlonynpoBoaHUKOBBIE KBAHTOBO-Pa3MEPHbIE OK3aMeH

MaTepHuaibl, B TOM YHCIIEe MaTepHaNIbl C KBAHTOBBIMU SIMaMH,
KBaHTOBBIMHM HUTSIMU U KBAHTOBBIMU TOUYKaMU. KBaHTOBBIE
s dexTh B momynpoBogHuKax. ONTHYECKHUE CBOMCTBA
HaHOMaTEpHAJIOB

JlaGopatopHas pabota —
3a4eT

Paznen 14 ®oTtonHbIe KprcTaibl, (POTOHHO-KPUCTATIINYECKUE OK3aMeH
IUIEHKU M BOJIOKHA. Pa3perieHHble U 3anpenieHHbIe 30HbI

Paznen 15 MeTtamarepuaisl ¢ OTpUIIATENbHBIM [TOKa3aTeaeM DK3aMeH
MPETOMIICHUS.

DNEeKTpOMarHUTHBIE MPOLIECCHI B “TIEBOI” cpene

Paznen 16 [Inasmonnka. MeTaiu-AudIeKTpUIeCKHe TUIa3MOHHBIE | DK3aMeH

HAaHOMATCPUAJIbL

3.2 TunoBble MAaTEPHAJIBI TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH 00YYAIOIINXCS

[1IK-4 - CriocobeH K yCTpaHEHHUIO0 TEXHWYECKHX MpOOJIeM Ha CTAHIIMOHHOM OOOpYIOBaHUHU

CBsA3U




3HaeT yCTPOUCTBO, MPUHIIUIBI pA0OTHI U XapaKTEPUCTUKU ONTOAIEKTPOHHBIX M BOJOKOHHO-
ONTHYECKUX MPUOOPOB

YMeeT BBINOJMHATH PAacyeThl, CBS3aHHBIC C OIPEICIICHUEM MapaMEeTPOB U XapaKTEPHCTUK
ONTOXICKTPOHHBIX M  BOJIOKOHHO-ONTHYECKUX KOMIIOHCHTOB U YCTPOMCTB, TPOBOJUTH
KOMITBIOTEPHOE MOJICJTUPOBAHUE M IPOCKTUPOBAHHE OINTOJJICKTPOHHBIX M  BOJIOKOHHO-
ONTHYECKUX KOMIIOHCHTOB M YCTPOWCTB, a TaKKe HUMETh MPEACTABICHUE O METO/ax
KOMITHIOTEPHON ONTHMHU3AIUU TAKUX YCTPOUCTB

Brnageer HaBbIkaMH UYTEHUS W H300paXKEHUS CXEM ONTOIICKTPOHHBIX U ONTHYECKHX
npuOOpOB, CHUCTEM U CETe Ha OCHOBE COBPEMEHHOU 3JEMEHTHOW 0a3bl ONTOIJICKTPOHUKU U
BOJIOKOHHOW OIITUKH

[TIK-8 - CnocobeH k pa3paboTke MPOEKTHOW JOKYMEHTAIMH Ha 0OBEKT (CUCTEMY) CBSI3H,

TEJICKOMMYHHUKAIIMOHHYIO CUCTEMY
3HaeT OCHOBBI TEXHOJIOTMU IPOU3BOJCTBA ONTOXJIEKTPOHHBIX KOMIIOHEHTOB, OINTHYECKUX
BOJIOKOH ¥ BOJTHOBOJHBIX JICMEHTOB.
YMeeT moib30BaThCsl CIIPABOYHBIMU JJAHHBIMH 10 OITO3JIEKTPOHHBIM, BOJIOKOHHO-ONTHYECKIM
KOMIIOHEHTaM W TpuOopam TNpU MPOCKTHPOBAHMH HH(DOKOMMYHHKAIIMOHHBIX CHUCTEM M CETEeH
CBSI3U, COIIOCTABJISIS 0COOCHHOCTH XapaKTEPUCTUK TAKMX KOMIIOHEHTOB U TIPUOOPOB.
Brnaneer HaBelIkamMu =~ pacyeTa, TPOCKTUPOBAHUS H  KOMIIBIOTEPHOTO  MOJICITHUPOBAHUS
ONTO3JICKTPOHHBIX W  BOJIOKOHHO-ONTHYECKMX JJIEMEHTOB M  yCTpoucTB. HaBbikamu
MPAKTUIECKON PabOThI C OMTOAIEKTPOHHBIMU U BOJIOKOHHO-ONTHYCCKHMHE JIEMEHTAMH, & TAKKe
C JIa0OpaTOPHBIMH MAaKETaMH ONTOAJICKTPOHHBIX, BOJIOKOHHO-ONTHYECKHX MPUOOPOB H C
KOHTPOJIBHO-U3MEPHUTEILHOM armaparypoi.

[TPAKTUYECKOE 3AHATUE
«Ilornomenue ceera v HOTONPOBOIUMOCTHY

1) OTBeTUTH HA BOIIPOCHL:

1. CdopmynupyiiTe OCHOBHBIC NPHUHIUIMHUAIBHBIE IOCTOMHCTBA ONTOAIEKTPOHHBIX CHCTEM.
Kakoli npuHuun mnpeoOpa3oBaHMs 3IIEKTPUUYECKONW SHEPrUM B CBETOBYIO MCIIONB3yeTCs B
cBeroauonax. OT uero 3aBUCUT JJIMHA BOJIHBI M3JIydeHUs cBeronuona. Kakue marepuaiibl
VCIIOJIb3YIOTCS JJIs1 U3TOTOBJIEHUS CBETOAMOOB.

2. Kak 3aBUCUT MOIITHOCTh M3JTyYeHHsI HHKEKIIMOHHOTO JIa3epa OT IUIOTHOCTH TOKA Yepe3
nepexoa. KakoBbl pa3Mepsl H3iIydaroliei 001acTi MoIynpoBOJHUKOBOTO Ja3epa. B uem
TPYJZHOCTHU CO3/aHUS MHKEKIIMOHHBIX Ja3€pOB JJis CUHEHN 00J1acTH CHEeKTpa.

3. Ilepeuncnure OCHOBHbIE MEXaHU3MBI MTOTJIOIIEHUS U3JIyUY€HHs B TOJYTIPOBOIHUKAX.

2) Pernts 3amauy:

WuTerpanbHas 4yBCTBUTEIBHOCTH (poTopesucropa Ko = 5000 MxA/nm npu Hanpspkenun U = 10
B. Onpenenuts ero yaensHyto uyBcTBUTEIbHOCTH Ko'. OTBeT: K0' = 500 MxA/nm.B.

JJABOPATOPHAS PABOTA
«HMccnenoBanue CBETOOUOL0B

Llenv pabomul: n3ydenre GU3NYECKUX MPUHIUIIOB TeHEPAIIUH H3ITYYCHHS B CBETOM3ITYYAIOIINX
nuonax (CHUJI), cxembpl BKIIFOUSHHUST CBETOAMO/IOB, BOJIBTAMIIEPHBIX XapaKTEPUCTUK
CBETOJHO/IOB.

CeToo — ATO U3TYYAIOIIHA TOJTYITPOBOIHUKOBBIA MPUOOP C OJHUM P-N- MEPEX0I0M,
peoOpasyroNuil SMEKTPHUUECKYIO YHEPTHIO B YHEPTHIO HEKOTEPEHTHOTO CBETOBOTO U3TyUYEHHUS.

®U3NYECKON OCHOBOM MOJIYIIPOBOJHUKOBBIX HM3ITydaTeNIell SIBISETCS JIOMUHECIICHINS,
BKIIIOUAtoasi B ceOsl JBa OCHOBHBIX JTala: TeHEpaIUi0 HOCUTENeW 3apsiia (Hampumep, Mpu
mojaue MPsIMOTO HAMPsDKEHUS Ha CBETOJMOJ) M peKoMOMHanwio. Beimenstomascs mpu 3ToM
DHEprus mpeBpalaeTcs Ju0o B ONTHYECKOE M3IydeHue, oo B Terioty (puc. 1). Hambonee
s pexTuBHOE TpEeBpaIIeHUE YHEPTUH B ONTHYECKOE M3TYyUYCHHUE MPOUCXOAUT B MPSIMO30HHBIX
MOJIYIIPOBOJIHUKAX (MOJTYNPOBOJAHUKHU, Y KOTOPBIX JHO 30HBI MPOBOJAUMOCTH PACIOJI0XKEHO HAJl



MOTOJIKOM BAJICHTHOW 30HBI). ['@Hepaiuu cBeTa CIOCOOCTBYET TAaKKE€ BBEICHHE HEHTPaTbHON
MPUMECH —KUCIIOPOJia WK a30Ta, KOTopas 00pa3yeT IEHTPhl PEKOMOUHAIINH.
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Puc. 1. Mexanusm usnyuenus ceema 6 ceemousayiarouem ouooe

JlivHa BOJIHBI POTOHOB, U3TYYaEMbIX PU PEKOMOUHAIINH, OMPEIesIeTcs
COOTHOIIEHUEM

~1,24/E_,

rjie A — JAIuHA BOJIHBI B MHKpoMeTpax; E3 — mmpuHa 3ampemeHHol 30HbI MOYIIPOBOJIHUKA B
JIEKTPOH-BOJbTaX. st paborbl B jauamazoHe Buaumoro wusnydenus (0,38-0,78 mkm)
HEOOXOUMBI TONYHIPOBOJHUKM C IIMPUHON 3ampemenHoil 3oubl 1,5-3,0 »B. Ilostomy
OCHOBHBIE MaTepHaJibl MOJIYIPOBOJIHUKOBBIX M3iIydarened — 3to coeauHeHusi AIIIBV : GaP,
GaAs, a Takxe TBEp/Ible paCTBOPBI HA UX OCHOBE.

CBeroamoaHasl CTPYKTypa IMPEACTaBISECT COOOM dJICKTPOHHOIBIPOYHBIA IEepPexXoia, B
KOTOPOM OJIHA U3 00JIacTell SIBISETCS SIMUTTEPHOMU, T. €. HHKEKTHUPYIOUIEH OCHOBHBIE HOCUTEIU
3apsiaa (B TaHHOM cliydae —3To N-00J1acTh), a Apyras (B JaHHOM ciydae — P-00acTh) — 6a30BOi.

[Ipy npunoxeHUu MPSAMOrO HAMPSHKEHUS MOTEHUUATIbHBIA Oapbhep IMOHUKACTCA H
HAYMHAETCS WHXKEKIIMS HEOCHOBHBIX HOCHUTEJNICH: NBIPOK — B N-00JIaCTh U 3JIEKTPOHOB — B P-
o0nactb. MHKEKTUPOBaHHbIE HEOCHOBHBIE HOCHTENU PEKOMOWMHHUPYIOT BOIM3M P-N mepexona,
obecrieurBasi T€HEPAIMIO ONTHYECKOro M3IydeHus. OOBIYHO H3JIydaroliel sBIsSeTCs 00JacTh
TOJILKO TIO OJIHY CTOpOHY P-N mepexona. Jlyis Toro, 4ToObl KOMMYECTBO WHKEKTUPOBAHHBIX
HOCHUTEJIEH OBLJI0 MaKCHMaJIbHO MMEHHO B aKTUBHOW OOJIACTH, B HEAKTUBHYIO 00JIaCTH BBOJST
Oonpiie mpuMecd. B pesynpTaTe, B HM3NyYaOIIEH CTPYKTYpE WHKEKIUS MPAKTUIESCKU
OJTHOCTOPOHHSISI.

3aBUCHMOCTh TMAPaMETPOB H3IY4YEHHUS OT JUIMHBI BOJIHBI HA3bIBAECTCS CHEKTPAJIbLHOMN
XapaKTePUCTUKON H3Tydyaromero Auoaa. /[uHa BOJHBI U3IYYEHHS OMpPENENseTCs Pa3HOCTHIO
JIBYX SHEPreTHYECKUX YPOBHEH, MEXJy KOTOPHIMH MPOUCXOJIUT MNEPeXoi 3JIEKTPOHOB MpHU
TOMHUHECIIeHITMU. Tak kak peKoMOUHAIMsI OOBIYHO MPOMCXOIUT HE TOJBKO MEXKIY JHOM 30HBI
MPOBOJIMMOCTH M TIOTOJIKOM BaJICHTHOM 30HBI, @ MEXIY ABYMSl TPYNIAMH 3HEPreTUYECKHUX
YPOBHEH, JEXKAIMMH B 30HE MPOBOAMMOCTH W B BaJCHTHOW 30HE, TO CIEKTP H3ITy4YEHUS
OKa3bIBAECTCS PA3MBITHIM.

[TpuMepsI crieKTpabHBIX XapaKTePUCTUK MPUBEICHBI Ha PUC. 2.
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400 500~ 600 700 600  FUGA,mm
Puc. 2. Cnexmpanvhvie xapakmepucmuxu 21a3d, c6emoouooa u ¢pomoouooa



[TapameTpsl cBeTOaMOAA KaK 3JEMEHTA JJIEKTPUUECKOW Lienu ompeaesitores ero BAX
(puc. 3). Paznuums npsmbeix BeTBeld BAX cBeTOIMOM0B, M3IYyYaAOIIMX CBET ¢ Pa3HOW JJIMHON
BOJIHBI, CBSI3aHbI C pa3JIMuMEM IIMPUHBI 3aMPEIICHHOM 30HBI MPUMEHSEMBbIX MartepuaioB. Uem
MEHBIIIE JJIMHA BOJHBI U3ITy4YeHHUs, TeM OOJIbIIe NIMPUHA 3alpPEIeHHON 30HbI U OOJIbIIE TPIMOE
NajieHue HaNpsDKEHUS Ha M3JIydarolleM JUOJA€ U IMOTEPH SJICKTPUUYECKONM HIHEPrUU B HEM.

OO6patnbie BeTBH BAX MMeIOT Manoe OMYCTUMOE OOpaTHOE HANpshKeHHE, Tak Kak
mMpuHa P-N Tepexojia B M3IYYarolMX JIUOoJaX He3HauuTenbHa. [Ipu pabore B cxeme cC
O0onbIIMMHU  OOpATHBIMU HANPSKEHHUSIMH  [IOCIIEOBATEIBHO CO CBETOJAMOAOM HEOOXOAUMO
BKJIIOYATh OOBIYHBIA JUOJI, WMCIONIMIA JOCTaTOYHOE 3HAYEHHE JOIMyCTHMOTro OOpaTHOro
HaIpsKEHUS.
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Puc. 3. BAX ceemoouooos Puc. 4. Jluacpamma nepexnouenus CHJ[

beicTpoaelicTBHE U3ITyYaroIero AMoAa ONpeaeisaeTcs HHEPLUOHHOCTbIO BOSHUKHOBEHHUS
U3JIy4YeHUs MpU ToJadye NpsIMOYTOJIBHOIO UMIyJbca MpsiMoro Toka (puc. 4). Bpewms
NEPEKIIIOUEHUS lnep CKIIAZBIBACTCSA U3 BPEMEHU BKIIOYECHUS toxn M BBIKIIOYCHHUS topicn U3ITYyUCHHUS.
WMHepImoHHOCTh CBETOINO/IA OIIPEIEIISIETCS MMPOLIECCOM Tepe3apsaIku OapbepHO eMKOCTH p-N-
Iepexo/la U NPOLECCaMU HAKOILUIEHWS M PaccachlBaHUS HEOCHOBHBIX HOCUTENIEH B aKTUBHOMN
o0nactu 1uoja.

BaxxHoit 0cOO€HHOCTBIO CBETOIMOIOB ABJISETCS MPUCYILAS UM Jerpajalysi — HOCTOSHHOE
YMEHBIICHHE MOIIHOCTH U3YyYSHHS IPU JITUTEITFHOM IPOTEKaHUHU Yepe3 MprOop MpsSMOTro TOKa.
Jlerpajanuio CBSI3bIBAIOT C YBEIMUYEHHEM KOHLIEHTPALMM IIEHTPOB Oe3bI3iIyyaTesbHONU pe-
KOMOMHAIIUM 3a CYET MEpPEMEILEHUsI B AJIEKTPUUYECKOM I10JI€ HEKOHTPOJIUPYEMBIX MPUMECHBIX
aToMOB. Taxke UrpaeTr posb A€3aKTUBALUA YaCTU U3JTy4aTeNIbHBIX LIEHTPOB 3a CYET UX Iepexoaa
U3 y3J10B KPUCTAIIINYECKON PELIETKU B MEXI0Y3JIHS.

[Ipocreiimas cxema BKJIIOYEHHMS] CBETOJMOAA — CXE€Ma C TOKOOTPAaHMYMBAIOIIUM
pesuctopoM (puc. 5). B aTom ciryuae pabounii peskuM CBETOIMO0/1a OTIPEIEIseTCs IepeceueHueM
BAX wu Harpy304HOU JIMHUN B COOTBETCTBUHU C COOTHOIIEHUEM

[np - ((]H - (]np) /R,

rae Uy — HampspkeHne UcToYHuKa nuTanus, |y, U,y — IpsSMoii TOK uepe3 CBETOAMO U MpsIMoe
najieHue HaNpsHKEHUsT Ha HeM, R — conmpoTuBiieHrne TOKOOTpaHUYHBAIOIIETO PE3UCTOPA.

Heo0OxoauMocTh MpUMEHEHHs TOKOOTPAaHUYHUBAIOIIIETO PEe3UCTOpa OOBSICHSAETCS CUITBLHOM
HenmuHeHOCThI0O BAX  cBeromnonma. Tok, mpoTekaromuii 4epe3 CBETOAMON, HE JOJIKEH
npeBbimath 10-50 MA. IlpeBbilieHne ONTUMANbHOM CUIIBI TOKA CYHIECTBEHHO COKpAIAE€T CPOK
CIykObl cBeToAmona. Ilpu OTCYTCTBHM TOKOOTPAaHWYHMBAIOIIETO PE3UCTOpPa HEOOXOIUMO C
BBICOKOM TOYHOCTBIO 3a/1aBaTh HANPSDKEHUE MUTAHUSA, TaK KAK M3-3a HEJIMHEMHOIO Xapakrepa
BAX HeOonplme W3MEHEHHS TMPSMOTO HANpPsDKEHWS HAa CBETOAMOJE TMPUBOIAT K
CYLIECTBEHHOMY U3MEHEHHIO TOKA, IIPOTEKAIOIIETO YEPE3 CBETOAUOI.
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[Topsimok BeIMONHEHUS PaOOTHI

1. ITonarasi, yto cBeToauon umeetr BAX, npencrasieHnyto Ha puc.4.6 , 1OJDKEH NUTATbCA OT
HMCTOYHUKA +5 B 1 1aBath cuity cBeTa 2 MKJI, paCCUUTATE COMPOTUBIICHUE
TOKOOTPAHUYHMBAIOIIETO PE3UCTOPa IO hopMyIIe:

Rorp=(Un-"Unp)/Inp-

50

y/ 40

A=

20

Cwuna ceera, MK

S
Mpsmoit ToK, MA

0 10 20 30 40 50
Npsamoit Tok I, MA

0 4% 1872901 28180
I Mpsamoe HanpaxeHve U, B

Puc. 6. 3aBucumMocTH cuibl cBeTa OT ToKa lnp (a) 1 Toka lyp oT Hampspkenus Uy (0)

2. CobepuTte 2MeKTpUUECKYI0 cxemy A u3mepenuss BAX cBeroauona.
R1

360 Ohm
E— all— |

oF . =

S

3. 3ajaBas 3HaUECHHUE TOKA, MMPOTEKAIOIET0 Yepe3 CBETOANO, paBHble 1 MA, 2,5 MA, 5 MA, 10
MA, 15 MA, 20 MA, 25 MA, uU3MepuTh NaJCHUE HAMNPSIKEHHUs HAa CBETOAMOJAaX KPAacHOTO MU
3€JICHOTO TMO/IaX MPH IaHHBIX 3HAYCHUSIX TOKA.

3. Ilo nony4eHHbIM JaHHBIM TocTpouTh BAX cBeTonno0B.

Coneprxanue oTyeTa
1. OcHoBHble 3akoHOMepHOCTH padoTel CU/I.
2. Pe3ynbpTaThl U3MEPEHUH NPEACTAaBUTH B BUJIE TaOIUIIBL:

3enenniit CUJL Kpacusiit CU/,
A =565 HM A =660 M
I, MA U B I, MA UB




3. BAX cBeToano10B, IOCTpOSHHBIE HA OHOM rpaduKe.
4. BEIBOJEL.

KoHTpoJIbHBIE BOIIPOCHI

1. Kakue nonynpoBOHUKOBBIE MATEPUAJIbl UCTIOIB3YIOT JIJIs1 U3TOTOBJIEHHS CBETOIHO0B U
nouemy?

2. 1514 9yero HeaKTUBHAs 00JIaCTh CBETOMO/1a UMEET 0oJiee BICOKUIN YPOBEHB JIETHPOBAHUS 110
CPaBHEHHIO C aKTUBHOU 00JIACTHIO?

3. Ilouemy cBETOAMO U3Ty4aeT HEMOHOXPOMATHYECKUM CBET?

4. Yem BBI3BAHO pa3inuyue paboyero HanpsHKCHUS CBETOAMO0B, H3IyYaOIINX CBET C pa3HOM
JUIAHOM BOJIHEI?

5. [loyemy 1pu BKIIFOUEHUH CBETOIMOJIa HEOOXO0IUMO UCIOJIb30BATh TOKOOTPAHUYUBAIOIIUN
pesucrop?



3.3 TunoBble MaTepuajbl /s NPOBeIEHHsS] TMPOMEKYTOUHOIl  aTTecTAlHH
o0yuarumuxcst

HepequL BOIIPOCOB I 3K3aMEHaA.
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36.

[lepeuncnure F3HEPreTUUECKNE U CBETOBBIE ITapaMeTpbl. B ueM ux paznuuue?

Yem omnpenensieTcss BUJ CHEKTPalbHOM 3aBUCUMOCTH OOHAPYXKHUTEIbHOH CHOCOOHOCTH
doropesucropa?

®DakTOpPHI, ONPEEAIONINE BHEIIHIOW KBaHTOBYO dhdextuBHOCT, CU/I.

Haxoaurcs nu uznyuenue GaP (Eg=2,25 5B) B Buanmoii yactu criekrpa?

Onumure TUIUYHBIE KOHCTPYKIIMK ONTOIAP.

C kakoii 1eipio B ONTONapax B KAYeCTBE IETEKTOPOB UCIIONB3YIOT (POTOTPAH3UCTOPHI?
Yro Takoe TOKOBas U BOJIBTOBAsI YyBCTBUTEIBHOCTh ()OTONPUEMHHUKA?

Haiite  ompeneneHue  (GOTOMPOBOAMMOCTH.  YUeM  ompenensercs  BEIMYUHA
(G OoTONPOBOAMMOCTH HOIYIPOBOIHUKA?

Bunpl renepanny onTHYECKOrO U3ITYYEHHUSL.

C kakuMM TpeMs OCHOBHBIMM THUIIAMHU II€PEXOAOB MEXIY IBYMsl JHEPreTHYECKHMMU
ypoBusimu Elu E2 cBszana pabota nazepa?

Yem onpezensaercs BUJ AHarpaMMbl HAIIPaBICHHOCTH MTOIYIIPOBOJHUKOBOIO jazepa?
CU/I Ha ocHOBE T€TEPOCTPYKTYP.

[Tapametpsl u xapakrepuctuku CU/L.

Oxapakrepu3yiTe onTonapsl ¢ yupasisieMbIM ONTHYECKUM KaHAJIOM.

Yro Takoe KO3()(PUIMEHT IMOIJIOIIEHUS U3ITy4YEHUS M KaK OH 3aBHCUT OT YpPOBHS
JIETUPOBAHMUSI MTOJIYIIPOBOIHUKA?

Haiite onpenenenue poro-3.4.c. Yem onpenensiercs BenuunHa ¢poro-3.1.c. B poroaunoae?
Ha xakue Tpu rpynmsl MOKHO pa3/ieIuTh ONTO3JIEKTPOHHBIE TPUOOPHI?

[Touemy cnextp uznyuyeHus nasepHoro CUJl mperepreBaeT KaueCTBEHHOE W3MEHEHHE
Opyd Tepexofe W3 AHOAHOTO peXHMa padoThl B PEXHM ONTHYECKOW KBAaHTOBOU
resepanuu?

Kakue pexumbl paboThl POTOIMO0Ia BOZMOKHBI?

YeM XxapakTepH3yl0T HHEPIMOHHOCTH (POTONPUEMHUKOB?

[lepeuncnure U oxapakTepu3yiTe npeaeabHble NapaMeTphbl ONTonap.

[TpumeHeHue onronap B HUPPOBBIX YCTPOUCTBAX.

KoHcTpykiunn na3epos.

Kakue ycnoBuss HeEoOXoauMMO coOMOAaTh JJIi YBEPEHHOro IpHeMa ONTHYECKOTO
U3ITy4eHus?

Yro Takoe mromMuHecreHIMs? UeM oHa OTJIMYAETCsl OT TEIIOBOTO U3JTy4eHUs?
ConocraBbre xapaktepuctuku CHJl v mosynpoBOJHUKOBOTO Jiaepa, OLEHUTE HX
IIPEUMYIIIECTBA U HENOCTATKH.

[Tpoananusupyiite GpaxTopsl, onpeaesstoune ObICTPOIeHCTBUE AUOJHBIX ONITOMAP.
PusnyecKue yciaoBUs FeHEPALUU U YCUICHHUS Ja3€PHOTO U3TyUYEHUS.

Haxonutcs nmu uznyuenue GaAs (Eg=1,45 »B) B Buaumoit yactu cnekrpa?

Kakoii ¢poToanemeHT noIyckaeT H3MEHEHNE MOISPHOCTH MPUIIOKEHHOTO HAIPSKEHUS?
Hapucyiite cxemy HabntoaeHust pOTONPOBOIUMOCTH.

Kakas W3  DOpHUBENEHHBIX  BOJIBT-AaMIEPHBIX  XAPAKTEPUCTHK  MPUHAIJIEKUT
MOJIyIPOBOIHUKOBOMY H3JTydaTeNi0 MH(paKpacHOro CHEKTpa H3JIydeHus, a Kakas —
BUJUMOTO CIIEKTpa U3JIy4eHUs?

YTo Takoe MHKEKIMOHHAS AJIEKTPOIFOMUHECLIEHIIUS ?

[Tpoananusupyiite pakTopsl, onpeaenstomue opicTpoaeiicrue CHU/.

Yem ompenensieTcss ¥ OT YEro 3aBUCUT KOAPQUIMEHT Mepefadd MO0 TOKY B JMOJHBIX
onronapax?

[TapameTpsl U XapakTEPUCTUKH (POTONIPHUEMHHUKOB.
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Ha kakyto nimuHy BOJHBI TPUXOAUTCS MakcuMyMm uanydenusi Connia (temmeparypa 6000
C) u yenoBeka?

byger nm wu3MeHsATbCS  (POTOTOK, €CIM BMECTO JHEBHOTO CBETa OCBETHUTH
¢doTo37eMeHT yepe3 KpacHbI nin 3eneHblil cBeTounbTp? OO0CHYHTE CBOM OTBET.
[Touemy nnsi mpeoOpa3oBaHMUS DSHEPIUM COJIHEYHBIX JIy4ei B  3JIEKTPUYECKYIO
UCIOJIB3YIOT p—N-IIEPEX0/Ibl B KPEMHUU?

[IpensioxkuTe ONTOAIEKTPOHHBIA METOJ ONIPENEIEHUS CKOPOCTH JIBHXKEHHUS Tea.

Uem onpenensieTcs LIMPUHA CIEKTPA 3IEKTPOIOMUHECIIEHTHOTO U3IyYEHUS?

UYro ompenenseT CeKTpalbHyI0 XapaKTepUCTHKY (hoTosaemenTa?

Uewm onpenensercs quarpamma HarpaBieHHOCTH u3iyuenus C1JL?

[Tpoananuzupyiite GakToOphl, OTPAHUYUBAIOLINE YYBCTBUTEIBHOCTH (POTOPE3UCTOPOB.
Haznauenue ontonap u 061acTb IpUMEHEHHS AUOIHBIX OITOIAp.

B dem paznuune B CHEKTpaJbHBIX XapaKTEPUCTHUKAX TEIJIOBOTO U JIOMHUHECLUEHTHOTO
U3IyyeHus?

Hapucyiite 3aBucumoctu ¢potoToka u poro-3.4.c. p—N-Iepexoa OT CBETOBOrO MOTOKA.
Hapucyiite sHepreTMueckyro cxeMy HHXXEKIMOHHOIO Jia3epa M CTPYKTypy Jaszepa C
JByMsI [IEPEX0IaMU.

[Tepeuncnrure OCHOBHBIE BOZMOXHbBIE IIEPEXO/IbI B MTOJIYIIPOBOIHHUKE.

Yewm omnpezensercs NoJ0KEeHUE MaKCUMyMa 3JIEKTPOJIOMUHECHEHTHOTO U3TyYEeHUS ?
Onumure Tunossle KOHCTpYKIMK UHAUKaTopHbIXx CHUJL u CUJL g cucteM BOIOKOHHOM
ontuueckoii csizu BOJIC.

[Topor renepaunu naszepa.

Crnextp uznyuenus nazepaoro CUJ/ B auogHoM pexxrme paboThl U pEKUME ONTUYECKOM
KBaHTOBOW I'€HEpPALUU.

Kakue marepuainbl cuuTaroTcsi 6a30BbIMU B TEXHOJIOTUU OomTonap?

Kak mno mnepenaroyHodl XapaKTEpUCTHUKE OITONApbl OMNPEAENIUTh CTATUYECKUH W
muddepeHIranbHbI K03(h(OUIMEHTHI Iepeladyu 10 TOKY?

Hapucyiite BBIXOAHBIE BOIBT-aMIIEPHBIE XapaKTEPUCTUKU (POTOTPAH3UCTOPA.

Kakumu gaxropamu omnpenensercs BHelHss kBaHToBas d¢dexkruBHocts CU?
[lepeuncnure n oxapakTepu3yuTe MoITynpOBOAHUKOBBIE MaTepUaibl, MPUMEHIEMbIE IS
U3rOTOBIEHHS (POTOPE3UCTOPOB, pabOTAIOIUX B BUAMMOM JHAMa30He.

Kakue npu4nHbI BbI3bIBAIOT BOSHUKHOBEHHE TEMHOBOI'O TOKa?

JlazepHoe ycuseHue B OJIyIPOBOAHUKAX.

C kako¥i 1espio B GOTOMOIE UCTIOIB3YIOT p—Ii—N-1epexo?

B kaxoMm HarpaBJIeHHH IPOMCXOAMT U3JIyY€HHUE B Jlazepe ¢ p—N-nepexoqom?
[TapameTpsl U XapaKTEPUCTUKH ONTOIAP.

[TpennoxkuTe ONTOIIEKTPOHHBIM METOI ONPEACICHUS YPOBHS KUIKOCTH.

Uewm onpenensiercst 3¢ HEKTUBHOCTD TIOMHUHECIICHITUHN ?

[lepeuncnnure wH3BECTHBIE BaM MPSAMO30HHBIE IIOJYIPOBOJAHHUKOBBIE MaTEpHabl U
OTpeieNIuTe CreKTpaabHble Auana3onbl u3nydeHus CHJI Ha ux ocHoBe.

B yem coctosT 0coOGeHHOCTH (POTOPE3UCTOPOB, UCIIOIB3yeMbIX B nanekoil MK-oGmactu
criekTpa?

Onummure THNUYHBIE KOHCTPYKIIMK ONTOIAP.

Jlazepsl ¢ reTeporeHHON CTPYKTYPOU.

ITpumeHeHne onTonap B aHAJIOTOBBIX YCTPONWCTBAX.

Kakue cTpyKTypbl UCHOJB3YIOT B KAa4€CTBE MHOTO3JIEMEHTHBIX (OTOMPUEMHUKOB JUIS
3aIlMCH U CUUTHIBAHUS ONTHYECKOW HHpOpMaUu?

Hapucyiite 30HHYI0 AHarpaMmy, 0TOOpakarollyro IPUHLIUI AeHCTBUS (POTOTpaH3UCTOpA.
[Touemy cniektp nznyuenuss CH/l 3aBucUT OT TeMiiepatypbl?

OxapakTepu3yiTe BaXHEHITHE TapaMeTpbl (OTOPE3UCTOpa.

Kakue 3akoHBI JOJDKHBI BBINOJHATHCA TPH TOTJIOMIEHUM D3JIEKTPOHOM (OTOHA B
HENPSIMO30HHOM IOJYyITPOBOHUKE?



75. Hapucyiite cemeiicTBo BAX BBIXOJHOHM IIeMyd ONTOTHPUCTOPA JIsS Pa3HBIX BEITUYUH
BXOJIHOT'O TOKA.

76. Bubl reHepaniii ONTHYECKOTO U3TyUYEHUS.

7'7. Haxonutcs nu nznyuenue GaSe (Eg=1,8 3B) B Bugumoii yactu cnekrpa?

78. IlpumeHeHre ONTONAap B UMITYJIbCHBIX YCTPOICTBAX.

[Tpumep Ounera 1t SK3aMeHa

®denepanbHOE ar€HTCTBO CBSA3U
VYpanbCcKkuii TEXHUYECKUI HHCTUTYT | JK3amMeHannoHHbI omier | YTBEPX/ALO:

CBsi3H 1 HHPOpMATHKH (rman) Ne 1 3aB. kadenpoii BMD

OI'bOY BO "Cubupckuit B.T.KyaHbImies

FOCYJapCTBEHHBI YHUBEPCUTET -

TEIeKOMMYHHKAIUH 1
uHpOpMaTHKH"
B T. Exarepun0Oypre (YpTUCU
Cubl'YTH)

10 JUCLIUIIJINHE
«OnTO’NEeKTPOHNKA U
HaHO(OTOHUKAY « 4 » cenrsaopas 2023 r.

11.03.02 Nu(oKOMMYHHKAIIMOHHBIE TEXHOJIOTUHN U CHCTEMBI CBSI3H,
HarnpasJIeHHOCTH (poduib) — TpaHCIOPTHBIE CETH M CUCTEMBI CBS3H YpoBeHb bakanaBpuat
@akynerer MUY kypc_3 cemectp 5

2. MaremaTruueckoe MOACIIMPOBAHUC TCXHUYICCKHUX CUCTEM, €I'0 CYIIHOCTD.
HpI/IHHI/IH HUMUTALUOHHOI'O MOJACINPOBAHUA TCICKOMMYHUKAIIMOHHBIX YCTpOﬁCTB

w

IToanuce npernogaBaTeiia

3.4 Meroanueckue MaTepHuaJIbl npoBeIeHusl TeKyl1ero KOHTPOJIsA "
NPOMEKYTOYHOM aTTeCTANH 00y4AIOIINXCS

[TepeueHb METOAMYECKHX MATEPHATIOB I TMOATOTOBKM K TEKYIIEMY KOHTPOJO M
IPOMEKYTOYHOMN aTTeCTAINN:
Meroanueckie yKa3aHWsA 1O  BBIMOJHEHHIO JIA0OPATOPHBIX paboT MO  JUCIMILUINHE
«ONTO3IEKTPOHUKA W HAHO(POTOHWKA»  MPEACTABICHBI B DICKTPOHHO-HH()OPMAIIMOHHOM
obpazoBarensHO# cpene u poctynubl mo URL — (http://aup.uisi.ru/3584181/).
[lepeueHr  BOMPOCOB K  9K3aMEHY TMpPEACTaBICH B  DJICKTPOHHO-HH()OPMAIIMOHHOM
obpazoBarensHO# cpene u poctynubl mo URL — (http://aup.uisi.ru/3584181/).
[pakTHyeCcKKe 3aHATHUS 10 TUCHUIUIMHE. 3aJaHKs, HA BHINOJIHECHNE WHANBUIYaIbHBIX 3aJaHuH,
NPEJICTaBICHBI B 3JICKTPOHHO-MH()OPMAIIMOHHON 00pa3oBarenbHOl cpene u poctymHbl mo URL
— (http://aup.uisi.ru/3584181/).
CamocrosiTenbHass paboTa MO JUCHUIUIMHE. 3aJaHus, Ha BBIMOJHEHHE CaMOCTOATEIbHOM
paboThI, MPEICTABICHBI B JIEKTPOHHO-UH(POPMAITMOHHONW 00pa30BaTEIBHON CPEe M JTOCTYITHBI
no URL — (http://aup.uisi.ru/3584181/).
Meroauueckie  yKasaHHWs [0  BBIIOJHEHHIO KypCOBOM  pabOTBl MO0  JWCIMIUINHE
«OnTORIEKTPOHUKA W HAHO(MOTOHHKA»  MPEJCTABICHBI B DICKTPOHHO-MH()OPMAIMOHHON
obpasoBatensHOM cpeze u goctymabl mo URL — (http://aup.uisi.ru/3584181/).



