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1. Heab 1 3aga4n 0CBOCHUS AU CHUIJIMHBI (MOIYJIs1)

Heabi0 TUCHUILUIMHBI SBJISIETCS:

— MOATOTOBKA BLIIMYCKHHKA, BJIAACIOIICTO q)HSH‘-I@CKI/IMI/I OCHOBaMH W IPUHIOUIIAMHA
JEeWCTBHS NPUOOPOB ONTOAIEKTPOHUKH;

— 0OyueHHe TEeOPEeTHYECKUM OCHOBAM U METOJ[aM 3KCIIEPUMEHTAIHLHOTO UCCIIEAOBAHUS
apamMeTpoB M XapaKTePHCTHUK MPHOOPOB, CXEM, YCTPOWCTB U YCTaHOBOK
QJICKTPOHUKHU PA3JIMYHOTO (I)yHKLII/IOHaJIbHOFO Ha3HAYCHUSA U UX NPUMCHCHUIO.

OcHOBHBIE 321241 THCHUILUIMHBI:

— H3YUCHHUC OCHOBHBIX THUIIOB OITO3JICKTPOHHBIX HpI/I60pOB n q)HSHT-IGCKHX Imponeccos,
oOecrnieunBarouX Ux padoTy;

— OBJIAJICHUE METO/aMH HCCIIeIOBAHUS TPUOOPOB ONTOIIEKTPOHHUKH;

— npuoOpeTeHHe HaBBIKOB MPAKTUYECKOTO TPHUMEHEHHs IOJYyYCHHbIX 3HAHHIA;
CIOCOOHOCTEMH Il CAMOCTOSITENTbHON PaOOTHI.

N3ydeHne qUCHMIIIMHBI HAIIPABJIEHO HA MOJATOTOBKY CIEMAINCTOB, CHOCOOHBIX PEIlaTh
po0JIeMbl, BOZHUKAIOIINE PU SKCIUTyaTalluy U3EIUI 3JIeKTPOHHON TEXHUKH C yU4eTOM 00JIacTH,
THUTIOB U 33/1a4 NMPO(}HECCHOHATFHON AEATEIBHOCTH B COOTBETCTBHHU C MPO(PECCHOHATBHBIMU
CTaHAAPTAMHU:

— 06.005 «CrnenuanucT Mo 3KCILTyaTallud PaJAHOIEKTPOHHBIX CPEIACTB (MHXKEHEp-
AJICKTPOHHMK)», YTBEPKIEHHBIM MpUKazoM MMHHCTEpCTBA TPyJda H COITHATBHOU
3amuThl Poccuniickont @enepanuu ot 31 urong 2019 rona N 5401 (3apeructpupoBaH
B MuHrocte P® 28 aBrycra 2019 roja,
peructpanoHsbiii N 55756).

— 40.058 «MHxeHep - TEXHOJOr IO MPOU3BOJACTBY H3AECIUNH MUKPOIJIEKTPOHUKWY,
YTBEP)KJICHHBIM mpuka3oM MMUHUCTEPCTBA TpyAda M  COLMAIbHOM  3aIlUTHI
Poccuiickoit @eneparu ot 03.07.2019 r. Ne 480H (3apeructpupoBaH MHHIOCTOM
Poccun 29.07.2019 1. Ne 55439).

2. Mecro nucunmuiuabl (MoayJsi) B crpykrype OIIOII BO

JluciMiuiiHa BKIIIOYEHa B 4acTh, (OPMHPYEMYyIO YydYaCTHHKaMH 0Opa30BaTeIbHBIX
orHomenuii b1.B.01.02 yuebHoro miana mno HampasiaeHutro nojaroroeku BO 11.03.03
KoHcTpynpoBaHHe ¥ TEXHOJOTHS OSJEKTPOHHBIX cpeacTB mnpodmins: «KoHcTpynpoBanue wu
TEXHOJIOTHSI PaIMO3TIEKTPOHHBIX CPENICTBY.

[Tpn ocBOEHHMU TUCIMTUIMHBI 00YYAIOIIUICS CMOXKET YaCTHYHO TPOJIEMOHCTPUPOBATH CIIETYIOIINE

006o6mennbie TpyaoBbie GyHKIUU (OTD):

—  OJkcmiyaTanusi paauodJieKTPOHHOI annapaTtypsl (mpodeccuoHanbHblil cranaapt 06.005
«CrenuanucT Mo 3KCIUTyaTallud PaJuOIEKTPOHHBIX CPEICTB (MHKEHEP-JIEKTPOHUK)Y,
kox B, ypoBens kBanupukanuu -5);

— Paspaborka eIMHMYHBIX TEXHOJOTHYECKHMX IMPOLECCOB M PEeKOMeHAauui 1o
YCTPaHEHHIO U NpeAyNpekaeHUuI0 Opaka B IPOU3BOACTBE M3/1eJIMii MUKPO3JIEKTPOHUKHU
(mpodeccronanbubiii cranaapt 40.058 «MHxeHep - TEXHOJOr MO MPOU3BOJCTBY M3JEIUN
MUKPORJIEKTPOHHUKI», KO B, ypoBeHb KBamudukanmu -6).

W3ydyenne AUCHMIUINHBI «OJNEKTPOHMKA M ONTHYECKHE YCTpoicTBa» Oa3upyercs Ha
CIIEIYIOIINX, PAaHEE U3YUYAEMbIX, TUCLUIUINHAX: «DJIEKTPUUECTBO U MarHeTu3m», « Teopetnueckue
OCHOBBI JIEKTPOTEXHUKIY.

OcBoeHue JaHHOW JAUCHUILIUHBI, B CBOIO O4Yepe/ib, HEOOXOAUMO ISl YCIEIIHOTO YCBOCHUS,
B IIOCIEAyIOUIeM, CHEIUalbHBIX KypcoB 1o aucuuiuinHe: «TeopeTmdyeckue  OCHOBBI
panuoTeXHUKn», «CXeMOTEXHUKA IEKTPOHHBIX YCTPOHCTBY, «DnemenTHas 6a3a POCy», « OcHOBBI
KOHCTPYHPOBAHUS AJIEKTPOHHBIX CPENICTBY», « T€XHOIOTHs MPOU3BOJICTBA JIEKTPOHHBIX CPEICTBY.



3. TpeGoBanus K pe3yJibTaTaAM OCBOCHUSA IUCHUIIMHBI (MO1YJIA)

[Iporiecc wm3yueHHWs IUCHMIUIMHBI HampaBieH Ha (OpMHUpOBaHHE MNPOdeccuoHATIBLHOMI
komnerenuuu (IK-1):

— CrnocofeH NpPOBOAUTH TeXHHYECKOe OO0C/Iy:KMBaHUE PAJAUO03JIEKTPOHHOIl anmaparTypsbl

(mpodeccronanpupiii ctangapt 06.005 «CrenmanicT 1Mo AKCIUTyaTalid PagnodJIeKTPOHHBIX

CpeAcTB  (MH)KEHEp-3JIeKTPOHMK)», TpydAoBass ¢yHkuusa B/01.5 - TexHuyeckoe
o0ci1y’)KNBaHHe PA/IM03JIEeKTPOHHOM annmapartypsl).

Ko 1 HauMeHOBaHHE HHIMKATOPA JOCTHKEHHS KOMIICTCHIIUH:

[IK-1.3. MHcnonws3yer cpeactBa MW3MEpPEHHs JUIsl  KOHTPOJISI  TEXHUYECKOTO  COCTOSHHUSA

PasvodIIEKTPOHHOM anmapaTypsl.

B pe3ynbraTe u3yueHus: AUCHUIUIMHBI (MOAYJIsS) « DJIEKTPOHUKA U ONTHYECKHE YCTPOICTBa»
CTYJIEHT JIOJIXKEH:

3HaTh:
— IIPUHIHUIIBL pa60TBI yCT‘pOf/’ICTBa, BO3MOXXHOCTH CPEACTB KOHTPOJA TEXHUYCCKOT'O COCTOAHUA
PaINO3IEKTPOHHOM aImapaTypehl;
— METOJIbI 00pa0OTKH PE3yJIbTATOB H3MEPEHUH C MCIIOH30BAHHEM CPEJICTB BEIYHCIUTEIILHOM
TEXHUKH.
Ymers:
— paboTath ¢ OKCIUTyaTallMOHHOW JOKYMEHTallMe 1O TEXHHUYECKOMY OOCTY>KHBAaHUIO
PaaNO3JIEKTPOHHON anmapaTypsl;

— WCMOJB30BAaTh  CPEJCTBA  M3MEPEHUS  JUIsl  KOHTPOJIS ~ TEXHMYECKOTO  COCTOSIHUSA
PaIO3IEKTPOHHOM anmapaTypehl.
Biaagern:

— OKCIUTyaTanuei paguo3JeKTPOHHON anmnaparypsl;
— cOOpKO¥ M HACTPOUKOW PaMO3JIEKTPOHHOMN aImapaTyphl.

4. Copep:xaHue U CTPYKTYpPa AUCHHUILIMHBI (MOLYJIs1)
B tabmune 1 npuBoguTCs OmMcaHUE COIEPIKAHUS JUCLUIUIMHBI, CTPYKTYPHUPOBAHHOE I10

paszziernam, ¢ yKa3aHHEM IO KaXIOMY pas3ierny (opMbI TEKYIIETr0 KOHTPOJIS: 3allUTa JJad0opaToOpHOU
pabotsl (JIP), xomnokBuywm (K), TectupoBanue (T).

Tab6numa 1
HaumenoBanue Conep:xanue pas3jaesna/ TeMbl Kon dopma
pasjena KOHTPOJIUPYEMOH | TeKYIIero
KOMIIETEHLIUU KOHTPOJIfA
(w1m ee yacTh)
Dusuueckue 0CHOBbL DHEPreTHYeCKue YPOBHU U 30HBI. IK-1 K, T, JIP

pabomul
HONYNPOBOOHUKOBBIX
npubopos

[IpoBogHMKY, TOTYTIPOBOAHUKU U

JUAJIEKTPUKHU. CobcTBeHHas
AJIEKTPOIPOBOTHOCTb

MOJTyIIPOBOTHUKOB. Pactipenenenue
JNIEKTPOHOB [0 JHEPIeTUYCCKUM
YPOBHSIM. [TpumecHast
AJIEKTPOIPOBOJHOCTD

TIOJTYTIPOBOTHUKOB. JloHopHBIE

npuMecu. AKIENTOPHbIE TPUMECH.
[Ipomeccer  mepeHoca 3apsaoB B




MOJIyIPOBOIHUKAX. Hpeiic
Hocutene  3apsma.  duddysus
HOcHUTeNeH 3apsiia. DIeKTpUIeCcKHe
nepexo/bl. DJIEeKTPOHHO-AbIPOYHBIN
nepexoa. BeHTuibHOE CBOKCTBO p-
n-repexona. Bonbr-amnepHas
XapaKTepUCTHKA p-n-Tiepexoa.
Bunsl npo0oes p-n-niepexofa.
Emkocth  p-n-nepexoma. KoHTakT
«MeTalll ~ —  TOJYHPOBOIHUK.
KonTakt MEKITY
HOJYIPOBOJHUKAMH OJHOTO THIIA
MPOBOJUMOCTH.  ['eTepornepexomsl.
CBoiicTBa OMHYECKHX MEPEXOJIOB.

OcHoesbl
ONMOINEKMPOHUKU

O6mue HOHSTUS 00
ONTORJIEKTPOHUKE, KaKk O pasJele
Hayku. OcoOEHHOCTH ONTHUYECKON
JIEKTPOHHOM (POTOMETPUUYECKON
BEJIMYHHBI

ITK-1

K, T, JIP

lpuemnuxu u
UCTMOYHUKU USTYYEHUSA

Knaccuueckuii IIPUEMHUK
HU3ITyYECHHS. Kitaccnuecknii
HCTOYHMK u3inydeHus. dusndeckue
MIPUHIUIIBI paloThI
IIOJIyIIPOBOJHUKOBBIX ~ MCTOYHUKOB
W3JIy4YCHHUS. [TapameTpsl
IIPUEMHUKOB U3ITyYCHHUS.
[ToporoBeie 3HaueHUs NapaMeTPOB
CUTHAJIA.

ITK-1

K, T, JIP

domopeszucmopbi

[IpuHIMIT  yCTpOWCTBA M CXEMBI
BKJIFOYEHUS ¢dotopesucropa.
XapakTepucTuku  (PoTOpEe3UCTOpA.
Konctpykuuu ¢GpoTope3ucTopos.
CxeMbl BKJIIOYCHHS.

IIK-1

K, T, JIP

Domoouoowl

CxeMbl BKJIIOUEHHUS. YTpPOUIECHHAs
CTpYKTypa (OoTO/MO0/1a HA OCHOBE P-
n - nepexomga. CTpykrypa p-n -
repexo/a. BonbT-amnepHas
XapaKTEePUCTHKA. [TapameTpsl
dboromuoma.  p-i-n  —doroauo.
Konctpykuusa. Ilpunnun peictBus
p-i-n  —¢dortonuona.  JlaBUHHBIE
dotomuonsl. [lpuHmmn aedcTBUS
¢dorognona Ilortku. CrpykTypa
¢orommona  LlorTtku.  30HHBIE
auarpaMMbl  KoHTakta  «M-1I»
¢doronmmora ¢ TeTEPOCTPYKTYPOH.
CrpykTypa. DHepreTuyeckas
Juarpamma.

ITK-1

K, T, JIP

domompanzucmopwl

Crpykrypa ¢dororpanzucTopa.
Cxema BKJIFOYECHUS
(dboToTpaH3ucTOpA. BrixonHsie
XapaKTepUCTHKH.  DKBHBAJCHTHAS

IIK-1

K, T, JIP




cxema doToTpaH3uCcTOpA.
IMapameTpsr doToTpaH3zucTopa.
IToseBbie (OTOTPAH3UCTOPHI.

Domomupucmopbi Crpykrypa doToTHpHCTOpA.

[Mpuammn pabotel GoToTHpHUCTOpA.
Bonbr-amrniepHass  xapakTepUCTHKA.

MK-1 K, T, JIP

TpaH3ucTOpHBIN
(dboToTupucTopa.

napamMeTpsl HOTOTHPUCTOPA.

SKBUBAJIEHT
OCHOBHEIE

8 | Ceemoouoowi Cseroauon. XapakTepUCTUKU IIK-1 K, T, JP
CBETOUOIOB. Tunosas cxeMa

Knaccudukanus

JlmoaHbie
TpaH3ucTopHbie

ONTPOHOB. J[OCTOMHCTBA ONTPOHOB.
CtpykTypHass  cXemMa  ONTpOHA.

ONTPOHOB. OJIEKTPUYECKAs] MOJEIb
onTtpoHa. Pe3ucTropHbIE ONTPOHBI.

TUpUCTOpPHBIE ONITPOHBL.

BKJIFOUCHUS CBETOJINO/IA.
DneKkTpudecKas MOJIETTh
CBETOIMO/A. ITapameTpsl
cBertonrona. CBeToaMon BHIMMOIO
JMana3oHa. Ceeroauon Ha
reTepoCTPYKTypax InGaN/GaN.
Caeroauon oenoro [BETA.
Ceetoanon nH(ppaKpacHOTO
W3JTyYeHUSI.

9 | Onmponwi Onrtponsl.  [lpuHnun  aeicTBUA ITK-1 K, T, JIP
OTITPOHA. PaznoBugHOCTH

rapameTpbl

ONTPOHBI.
OIITPOHBI.

Cmpykmypa oucuyuniaunsl (Mooynsn)

Tabnuna 2. O6mas Tpya0eMKOCTh TUCIUILIMHBI COCTABIISIECT 4 3a4eTHBIX eAMHULBI (144 daca).

Buna padorsl

TpyaoeMKOCTb, Yachl

4yKc/ie KOHTAKTHasi padora:

4 cemectp Bcero
O0mas Tpy10eMKOCTh (B Yacax) 144 144
KonTakTHas padora (B yacax): 68 68
Jlexyuonnvie 3ausmus (J1) 34 34
Jlabopamopuwvie pabomut (JIP) 34 34
CamocrosiTesibHasi padoTa (B yacax), B TOM 49 49

Kypcogas pabora (KP)/ Kypcosoit nmpoekt (KIT)

HE MPeyCMOTpeHa HE MPeayCMOTpeHa

CaMOCTOSITEIbHOE N3yYCHHUE PA3/IeTIOB/TEM 49 49
IToaroroBka M NpoOXoKIeHUE MPOMEKYTOYHOM 27 27
aTTecTaluu

Buja npome:KyTOYHON aTTecTallNU IK3aMeH

Taonuua 3. JIeKIMOHHBIE 3aHATUS

| Nem/m |

Tema




du3uvecKre OCHOBBI PA0OTHI TOTYIPOBOTHUKOBBIX TPUOOPOB

OCHOBBEI OITOSJICKTPOHUKHU

HpI/IeMHI/IKI/I N UCTOYHUKU HU3ITYUYCHUS

DOoTOPE3UCTOPHI

doroanoanl

DOTOTPaH3UCTOPBI

DOTOTUPUCTOPBI

CBeToauOabI

VRN B o=

OnTpoHbI

Tabnuua 4. JJabopaTopHbie paboThI

Ne i/t HanmMenoBanue 1a00paToOpHBIX padoT

VccnenoBanme xapakTepucTuK (OTOpe3nucTopa.

VccnenoBanne XapakTepuCTUK (OTOHOA.

HccnenoBanue XxapakTepucTuk (OTOTPAH3UCTOPA.

VccnenoBanue XapakTepUCTHK (POTOTUPUCTOPA.

VccnenoBanue XxapaKTepUCTHK CBETOIUO/IA.

MccrnenoBanne XxapaKTEpUCTHK ONTPOHOB.

QHCKTPI/I‘-ICCKI/IG CBOMCTBa SJICKTPOHHO-ABIPOYHBIX ICPEXOA0B.

Uccnenoanue dotornementa ¢ BHemHUM (hoTodPdexrom D-9.

A bl E Rl Pl Bl ] o

VccnenoBaHne XapakTepUCTHK (POTORIEKTPOHHOTO YMHOKUTEN POY-4.

Tabauna 5. CaMoCTOSTEIbHOE U3yUEHHUE Pa3/Iel0B JUCIUILIMHBI

Ne /i Bonpocel, BBIHOCHMBIE HA CAMOCTOSITEJIbHOE H3y4YeHH e

KOI‘CpeHTHOCTI) ONTHYCCKOT'O U3TTYYCHUS

ITapaMeTpsl CBETOU3IIY4YalOUX JHOOB.

PasnoBugHOCTH POTOAMOIOB.

@DOTONPUEMHUKU C BHYTPEHHUM YCUJICHUEM.

Pexxumel OKCILTyaTallu JUOAHBIX OITOIIAp.

SR Bl I e

PexxuMer OKCINTyaTallu TPAH3UCTOPHBIX OIITOIIAp.

5. OueHouyHble MaTepHAJIbI JJISl TEKYLIEro U pPy0e;KHOr0 KOHTPOJIS yCIIeBaeMOCTH U
NPOMEKYTOYHOM aTTeCTAHHI
KossiokBuym

B CCMCECTPC MPOBOAATCA 3 KOJUIOKBHUYMA, KOTOPBIC OLICHUBAIOTCA 110 8 OamioB KaXKObIM.

5.1.1. Bonpocwl, ébinocumsie HaA KOJIIOKBUYM
(konmpoaupyemoie komnemenyuu OIIK-1, OIIK-2)
Ilepeviit Konnoxkeuym
OCHOBHBIE 3TaMnbl Pa3BUTHS JIEKTPOHUKHU. [lepcrieKTUBbI pa3BUTHSL.
Krnaccudukanus uzaenuii 31eKTPOHUKH.

OHepreTnyeckre ypoBHU U 30HBI.

[TpoBOJHHKH, OTYTIPOBOIHUKHU M JUIIICKTPUKU.
CobcTBEeHHAs NEKTPONPOBOIHOCTD ITOITYIIPOBOAHHUKOB.
Pacnpenenenue 351eKTpOHOB MO YHEPTETUUECKUM YPOBHSIM.
[TpumecHast 3EKTPOIIPOBOTHOCTH TOIYIPOBOHHKOB.
JIoHOpHBIE TPUMECH.

AKIIEITOpHBIE PUMECH.

10. Ilpoueccel nepeHoca 3aps/10B B MOIYIPOBOIHUKAX.

11. Apeiid nHocureneii 3apsina.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
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Huddysus HOCcuTENECH 3apsaaa.

DNEeKTpUYECKUE EPEXOIBI.

ONEKTPOHHO-BIPOYHBIN MEPEXOI.

BenTunbHOE CBOMCTBO p-n-nepexoa.

BonbT-amnepHas xapakTepucTHKa p-n-1epexoa.

Buner mpoboeB p-n-niepexoa.

EmkocTs p-n-niepexona.

KoHTakT «MeTamt — nosynpoBOAHUK.

KoHTakT Mex 1y MmorynpoBOJAHUKAMH OJHOTO THIA MPOBOJIUMOCTH.
I'ereponiepexonsl.

CBoliCTBa OMUYECKHUX MEPEXOO0B.

Knaccuueckuii MprueMHHUK H3ITyYECHHUS.

Kiaccuueckuilt HCTOYHUK U3TyUYEHUSI.

du3uveckre NPUHIMIBI Pa0OThHI MOIYIPOBOIHHUKOBBIX HCTOYHUKOB M3ITy4EHUS.

[TapameTpsl IpUEMHUKOB KU3ilydeHus. [loporossie 3HaueHMs MapaMETPOB CUTHAJA.

Bmopoiu xonnoxeuym

[Ipuniun ycTpoiicTBa U CXEMBI BKIIOYEHUS (POTOPE3UCTOPA.
XapakTepucTuku GOTOPE3UCTOPA.

Konctpykuuu ¢potope3ucTopos.

CxeMbl BKITIOUEHHS

[TpuHIMI yCTPOUCTBA U CXEMBI BKITIOYCHHUST (POTOPE3UCTOPA.
XapaktepucTuku (HOTOPE3UCTOPA.

KoucTpykiuu hoTope3uctopos.

CxeMbl BKIIFOUCHHS (DOTOPE3UCTOPOB.

CxemblI BKIIIOUEHUS (HOTOIHOIA.

. YrporieHHast cTpykTypa (poTo1oaa Ha OCHOBE p-h - Iepexoa.

. CtpykTypa p-n - nepexoa.

. Bonbr-amnepHast xapakrepucTtuka potoauoaa .

. I[Tapametps! poronuona. p-i-n —poroaunosa. Koncrpykums.

. Ilpunnmn neictBus p-i-n —poroauosa.

. JlJaBunnbIe PoTOAMOMABI.

. Hpunnun neiicreus poroanona Hlortku.

. Ctpykrypa poroanona [loTTku.

. 30HHBIE MarpaMMbl KoHTakTa «M-II» poTroanoaa ¢ rerepocTpyKTypoOu.
. CtpykTypa hoTtoanona. JuepreTudeckas guarpaMmma.

. Ctpykrypa oToTpaH3ucTopa.

. Cxema BkIItoYeHHsT (HOTOTPAH3UCTOPA.

. BeIXoHBIE XapaKTepUCTUKU (POTOTPAH3UCTOPA.
. DKBUBAJICHTHAs1 cXeMa ()OTOTPAH3HCTOPA.

. [Tapametps! poToTpanzucTopa.

. ITosneBbie (HOTOTPAH3UCTOPHI.

Tpemuii konnoxeuym

Crtpykrypa poToTupucropa.
[Tpunun paboTs! poToTUPUCTOPA.
Bonbr-amrepHas XxapakTepuCTHKA.



TpaH3UCTOPHBIN SKBUBAJICHT (POTOTUPHUCTOPA.
OcHoBHbIe TapaMeTpbl GOTOTUPUCTOPA.
Ceeroauon.

XapaKkTepuCTUKHN CBETOAUOIOB.

Tunosas cxema BKJIIOUYEHHUS CBETOINO/IA.
DnexTpuyecKas MOJEIb CBETOJUOA.

10. ITapameTtpsl cBETOIMOA.

11. CBeroano; BUIMMOTO JUaIa3oHa.

12. Ceeroanon Ha rerepocTpykrypax InGaN/GaN.
13. Ceetoauox Genoro nBera.

14. Ceeroano nHGPAKPACHOTO U3ITyICHHS.
15. OnTpoHs.!.

16. ITpuHuun neicTBUsl ONTPOHA.

17. Pa3HOBHUIHOCTH ONITPOHOB.

18. JlocTouHCTBA ONTPOHOB.

19. CtpykTypHas cxema ONTpoHa.

20. Knaccudukarus 1 mapameTpbl OTPOHOB.
21. DnexTpuueckas MOZAEIb ONTPOHA.

22. Pe3ucTtopHbie ONTPOHBI.

23. JluogHbie ONTPOHBI.

24. TpaH3UCTOPHBIEC ONTPOHBI.

25. TupuCTOpHBIE ONTPOHBI.

A

Pekomenoayuu npu no02omoeke K KoJ10KeUYMY

— TpopaboTaTh KOHCIEKTHI JIEKIU 10 BOIPOCaM KOJIJIOKBHYMa;

— IPOYUTATh OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATYPY, PEKOMEHJOBAHHYIO 110 U3y4aeMbIM
BOIIpOCaM;

— OTBETUTH Ha BOIPOCH! KOJIJIOKBUYMa;

— TIpHU 3aTPyAHEHHSIX, TPOKOHCYIBTUPOBATHCS C MPEIOIaBaTeIeM.

Kpumepuu oyenusanusa

Onenka
HeynoBiieTBOpUTENHLHO | YAOBJIETBOPUTEIHLHO XO0pOo1Io OTJIMYHO
2 0aJi1a 4 dayj1a 6 0aJLTIOB 8 6a0B
Crynent HE 3Haet | CtyaeHt Crynent xopouio | CTyJIEHT B MOJIHOM
3HAYUTENLHOMN YacTH | MIOBEPXHOCTHO 3HAET | 3HAET Matepuan, | oobeme 3HAeT
BOIIPOCOB, JIOITYCKAaeT | BOIPOCHI rPAaMOTHO ¥ MO | MaTepuall, IpaMOTHO
CYIIECTBCHHBIC OMIMOKH B | KOJJIOKBUYMA, CyIIECTBY W3JIaraeT | U MO  CYIIECTBY
OTBETaX Ha BOIPOCHI JIOIyCKaeT ero, JIOTIyCKasi | U3JlaraeT €ero, He
HETOYHOCTH B OTBETE | HEKOTOPHIC JOTTyCKast
Ha BOIIPOC HETOYHOCTH B | CYLIECTBEHHBIX
OTBETE Ha BOTPOC HETOYHOCTEH B
OTBETE Ha BOIPOC.

O0Opa3ubl TeCTOBBIX 3aIaHUM
(konmpoaupyemote komnemenyuu I1K-1)

1. Ilpm yBenmu4eHuu IIIoMAaM pP-n mepexo/ia Ha oOpaTHyo BeTBb BAX p-n nepexoma npu
MOCTOSIHHOM HaIpsbKEHUH 00paTHBIN TOK

a) YMeHbIIaeTcs;
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0) VYBenuuuBaercs;
B) He wm3mensercs;
r) PaBen nyuo.

2. ¥ 910

a) Tox nmpetica p-n mepexona;
0) [IpsiMoii TOK p-n mepexosa;
B) Anddy3uoHHBIN TOK;
r) ToK HACHIIIEHUSs WIH TEIIOBOM TOK.
3. TlIpsimoii Tok Ha BAX p-n nepexojia BO3pacTaeT ¢ MOBBIIEHUEM TEMIIEPATYpPHI, T.K.

a)

HOTCHHI/IMBHBII;'I 6apLep YBCIIMYHUBACTCA IIPHU ITIOCTOAHHOM HAIIPSHKCHUM

0) IloTeHumanbHbIM 6apbep YMEHBIIASTCS IPU TIOCTOSHHOM HAaIPsHKEHUU;
B) [loTeHumanbHbli 6Gapbep HE U3MEHSETCA MIPU OCTOSSHHOM HaIpsKEHUU.

4. llpu naBuHHOM TIpo0O€ C yBENUUEHHEM TeMIepaTypbl MPOOMBHOE HaMpsLKEHUE
YBEJIMYNBACTCS, T.K.
a) Jlimaa cBoGOAHOTO mpoOera yBEIWYMBACTCS, a, CIEIOBATEIbHO, YBEIUYMBACTCS W

OHCPIrusd, KOTOPYIO MOKET HpI/I06p€CTI/I HOCHUTCIIb HA OJIMHE CBO6OI[HOF0 Hp06era, I
HOHMU3AlINX aToOMa MOJYIIPOBOJHUKA,

0) JlnmmHa cBoGomHOrOo TpoOera He WM3MEHSETCs, a, CIENOBATENbHO, HE HM3MEHSETCS U

SHEPIHs, KOTOPYIO MOXKET MPUOOPECTH HOCUTEIb Ha JUIMHE CBOOOIHOrO Ipobera, s
MOHM3AIMY aTOMa TIOJTyTIPOBOIHHKA;

B) /limHa cBOOOAHOrO mpoOera yMEHbIIAeTCs, a, CJIEAOBaTeNbHO, YMEHbIIAETCS U

OHCPIrusd, KOTOPYIO MOKET HpI/I06p€CTI/I HOCHUTCIIb HA OJIMHE CBO6OI[HOF0 Hp06era, I
HOHMU3AlINX aToOMa MOJYIIPOBOJHUKA,

F) I[J'II/IHa CB06OI[HOP0 npoGera YMCHBIIACTCA, a, CJICHOBATCIbHO, YBCIMYUBACTCA

SHEPIHs, KOTOPYIO MOXKET IPHOOPECTH HOCUTEIb Ha JUIMHE CBOOOJHOIrO mpodera, s
VOHU3ALMU aTOMa MOJYIIPOBOAHUKA.

5. TemmoBsIM IPOOOEM Ha3BIBACTCS

a) IlpoxoxmeHwe oOpaTHOTO TOKa B p-n TMepexoAe, MpH KOTOPOM BBLACISIETCS
OTIPE/ICICHHOE KOJIMYECTBO TeIIa M €CIA OHO TPEBOCXOJUT KOJWYECTBO TEIUIa,
OTBOJIMMOE OT P-n Mepexoja, TO TEeMIepaTypa HAuHET MOBBIIIATHCS, YTO MPHUBEIET K
poooIo;

0) IIpoxoxaeHue oOpaTHOTO TOKa B p-n Tepexoje, NpU KOTOPOM BBIACISETCS
OTIpE/ICICHHOE KOJMYECTBO TEIUIa M €CIM OHO HE TMPEBOCXOIUT KOJIMYECTBO TEILIA,
OTBOJIMMOE OT P-N Mepexoja, TO TEMIepaTypa HAuHET MOBBIIIATHCS, YTO MPHUBEIET K
poooIo;

B) I[IpoxokaeHue oOpaTHOTO TOKa B p-n  Tepexoje, MpPH KOTOPOM BBIIETSETCS

OTIPE/ICICHHOE KOJIMYECTBO TEIUIa M €CIM OHO TPEBOCXOAWT KOJHMYECTBO TEILIa,
OTBOJMMOE OT p-h Tiepexoja, TO TeMmIeparypa HE H3MEHUTCS, YTO MpPUBEAET K
poooIo;

6. Ykaxute popmyiy mmpunsl OI13 B o0mmem Buje.

a) i = f".iﬁ";‘;'{";;‘i.(@ktﬂ;
6) ‘= z;E,'T;Z::::f-t@ka;
B) ‘= fﬂliit:iz'@ktwl
r) d=4:§_i'%'@ktu]
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[Ipu npsiMOM CMeIIeHHH B P-N TIEPEXO0/1€ MPOUCXOTUT
a) DKCTpaKIus;
0) Mmxekius;
B) DKCTpaKIUsl U UHXKEKINS;
r) [peiid nHocuTeneii 3apsina.
Huddy3nonnas Teopusi — 3T0 TEOPHS TOJICTOTO Mepexoa, Koraa

a) Llupuna OIT3 MHOro Menbire auddy3HOHHON HHbl @ <€ L:
6) Ilupuma OII3 MuOrO Gombme aubdy3HoHHOM wmHer & & L
B) Ilnpuma OII3 pasua muddysuonnoit wmne & =L ;

r) IlInpuna OI13 MeHbIme 1160 paBHa quby3HOHHOI amuHe & =5 L
[IpoOuBHOE HampspDKEHHE YMEHbBIIAETCsl, MpPU TYHHEIBHOM TMpoO0oe ¢  yBEIHMYCHHUEM
TeMIIepaTypsbl, T.K.

a) Illupuna 3ampemieHHOW 30HBI  yYMEHBINAETCS, W  yMEHBINACTCS  TOJIIIMHA
NOTEHIMAIIBHOTO ~ Oapbepa, YTO TMO3BOJIIET TYHHEIMPOBATh, TP  MEHBIINX
HaINpsDKEeHUSX;

6) Illupuna 3ampenieHHON 30HBI YBEIUYMBACTCS, M YBEIWYMBAETCA TOJIIMHA
MOTEHLIMAILHOrO  Oaphepa, 4YTO TMO3BOJSIET TYHHENIUPOBAaTh, MPU  MEHBIIUX
HaMpPsDKEHUSX

B) Illupuna 3ampenieHHON 30HBI  YBENWYMBACTCS, W  yMEHBIIACTCS  TOJIIMHA
NOTEHIMAIIBHOTO ~ 0apbepa, 4YTO TO3BOJSIET TYHHENIUPOBAaTh, TPH  OOJBIINX
HaIpsDKEHUSX;

r) Illupuna 3anpemieHHOW 30HBI yMEHBIIAETCS, W  YBEJIMYMBACTCS  TOJIMHA
MOTEHLIMAILHOrO  Oapbepa, UTO TMO3BOJIIET TYHHEIUpPOBATh, MPH  OOJBIIKX
HAIPSHKSHUSIX.

10. ft —aT0

a) Bpems xxu3HM IBIPOK;

0) Bpemst sku3HH 3JI€KTPOHOB,;

B) Bpems ku3Hu HOHOB;

r) Bpems sxu3Hu HOCUTENeH COOCTBEHHOTO TI/TI.

Memoouueckue pekomenoayuu no n0020mosKe K mecmuposanuro

TecTbl — 3TO BONPOCHI WM 33JaHUsl, NPEyCMaTPUBAIOIINE KOHKPETHBIN, KPAaTKUH,
YETKUI OTBET HAa MMEIOIIMECS ATajJoOHbl OTBETOB. IIpM caMoOCTOATENbHON TOATOTOBKE K
TECTUPOBAHUIO CTYJCHTY HEOOXOIUMO:

a) TOTOBSCh K TECTHPOBAHUIO, MpopaboTarh HWHQPOPMAIMOHHBIM MaTepuan IO
mucruiuinHe. [IpoKOHCYIBTHPOBATBCS C IMPENojaaBaTeNieM IO BOIPOCY BbIOOpa yueOHOM
JINTEPATYPHI;

0) 4eTKO BBISICHUTE BCE YCJIOBHUS TECTUPOBAHUS 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam
OyZeT Mpemio’KeHO, CKOJIbKO BPEMEHHM OTBOJUTCS HA TECTUPOBAaHUE, KAKOBAa CHUCTEMa
OIICHKH PE3yJIbTAaTOB U T.]I.

B) mpucTymnasi K paboTe ¢ TecTaMu, BHUMATEIBHO M JIO KOHIIA MPOYTUTE BOIPOC U
MpeasiaraéMble BapUaHTHI OTBETOB. BhiOepuTe mpaBUiIbHBIE (MX MOXET OBITh HECKOJIBKO).
Ha otnenbHOM ITMCTKE OTBETOB BHIMHIIUTE HHU(PY BOMpoca U OYKBBI, COOTBETCTBYIOIIHE
MPaBWIbHBIM OTBETAM;

I') B MPOIECCE PEIICHUS KEJIaTeIbHO MPUMEHSTh HECKOJIbKO MOJIXO0JI0B B PEIICHUU
3alaHus. DTO TO3BOJISIET MAaKCHMAJIBHO THOKO ONEPUpPOBATh METOJAMHU DPEIICHHUS, HAXOJs
Ka)X/blil pa3 ONTUMAJIbHbIA BapUAHT.

1) ecnd Bbl BCTpeTHSIM Ype3BBIYAHO TPYIHBIN 1711 Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHU Ha Hero. [lepexoaure k apyrum tectaM. BepHuTech K TpyIHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeTbHO OCTaBbTE BpeMs IS IPOBEPKH OTBETOB, YTOOBI HM30EXKaTh
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MEXaHUYECKUX OLIUOOK.

Kpumepuu oyenueanus

Onenka
HEY/J10BJIETBOPUTEIbHO YOBJIETBOPUTEIHbHO XOpouIo OTJIMYHO
0 6am10B 3 6aia 4 6ay1a 5 6anoB
Menee 50 % mnpaBuibhO | 50-70%  npaBmibHO | 71-85% 86-100%
BBLIIOJIHEHHBIX 3aJaHUH. BBIIOJTHEHHBIX PaBUIbHO MPaBUIILHO
3aI[aHI/II>'I. BBITIOJTHCHHBIX BBIITOJTHCHHBIX
3aJIaHUMH. 3aJIaHUMH.

3aganus 175 1a00paTOPHBIX 3aHATHH
(konmpoaupyemoie komnemenyuu I1K-1)

JlaGopaTopHBIii MPaKTHUKYM SBIISETCS BaXKHBIM JJIEMEHTOM OOYYeHHs, T.K. NPUBHUBACT
HABbIKM CAMOCTOATEIbHOW pPalbOThl HAa pPa3UYHOM JabOpaTOpPHOM OOOPYJOBaHMM U YMEHHE
MOJIb30BATHCS PA3TUYHBIMU IPUOOPAMHU M HHCTPYMEHTAMHU.

Ilpumep munoeoit r1abopamopnoii pavomul «Hccnedosanue xapaxmepucmuk
domopezucmopay

Heab0 naHHOM PadOTHI SABJSETCH DKCIEPUMEHTAIBHOE HMCCIEAOBAHUE BOJIBTAMIIEPHOM,
CBETOBOM M CIEKTPAJbHOW XapaKTEPUCTHKU (HOTOCONMPOTHBICHHUS U OINpPENEICHUE IIMPHUHBI
3aMpeleHHON 30HbI MOIYTPOBOAHUKA.

Memoouueckue pekomenoayuu

Beinonuenne kax ol 1a00paTOpHOI paObOTHI CKIIAIBIBACTCS U3 CIEAYIOLINX 3TAIOB.

1. CamocrosTenbHas MOJArOTOBKA CTYJIEHTOB K pabote. Ilepen Hauanom paboOThl CTYICHTHI
JOJDKHBI YETKO TPEACTaBIATh ceOe I1efib paboThl, 3HaTh CXEMY, METOJ U3MEpeHHs], (PU3HUECKYIO
CYIIHOCTb OXXUIAEMBIX pe3ysibTaToB. JlOMKeH ObITh IOATOTOBIEH TPOTOKOJI HM3MEpPEHMH,
coJiepKaluii TabJIUIbl JUIsl 3alMCH PE3yJIbTaTOB M3MEPEHUH UM OCHOBHBIE pacueTHbIe (HOPMYIIBI.
CTyneHTbl, HEe TMOATOTOBMBIIMECS K paboTeé B COOTBETCTBUM C 3TUMH TpeOOBAHUSAMH, K
BBITIOJTHEHHUIO pa0OThI HE JIOMYCKAIOTCS.

2. IlpoBeneHue OKCIEpUMEHTA. OTOT JTall OCYIIECTBISETCS B COOTBETCTBUU C
METOJIMYECKUMH YKa3aHUSIMHU, KOTOPbIE COJIEpPKaTcsl B ONMUCAHUM K Kaxkaou padote. JlaboparopHbie
M3MEPEHUs] Ha CTEHJIe CTYJCHT MOKET HauaTh TOJIBKO IOC]IEe cOOece0BaHus ¢ MpernoaBaTeieM U
MOJTy4E€HHUsI COOTBETCTBYIOIIEro Jomycka. JlroOble H3MEHEeHHs] B CXEeMe€ [MPOBOJISATCS MpuU
OTKJIFOUEHUH CXEMBbl OT MCTOYHMKA HaNpsDKeHWs. Pe3ynbTaTbl HM3MEpEHUs MPOBEPSIFOTCS
IIPEIOo/IaBaTeIIeM.

IIpu pabGore B 5abopaTopuu HEOOXOJUMO CTPOTO BBINOJHATH BCE TMpPaBWIIA TEXHUKU
0€30IIaCHOCTH U YKa3aHUs MpenoaBaTesl.

3. CocraBneHue oTyeTa O MpojelaHHOM pabore. K oT4yery o BBINOJHEHHOW paboTe
IPEIbSBISAIOTCS CIENYIOIINe TPEOOBaHUS:

OTuer NODKEH COJepKaTh HCUEPIBIBAIOIIME JaHHBIE, KaK O Iedd paboThl, TaK U O

pe3ybTaTax B CIEAYIOLIEH NOCIeI0BATEIbHOCTH:

— 3aJlaHue;

— CcXeMa YCTaHOBKH M OIMCAHHWE METOJIMKU W3MEpPEHU;

— IEepBUYHBIE SKCIIEPUMEHTAIbHbIE PE3YJIbTATHI 33 MOAIMCHIO NIPETIOAaBaTENs;

— pe3ysbTaThl 00pabOTKU HKCIIEPUMEHTAIbHBIX TaHHBIX, BKJIIOYasi rpaQuKu, TaOIUIbL;
— o0urue BBIBOJIBI O PabOTE U 3aKIII0UEHHE, O KaUueCTBE HCCIICOBAHHBIX MaTepPHAJIOB.

TekcT oTyeTa JoJKeH ObITh HAIIMCaH aKKypaTHO U pa300puMBO OT PYKH WJIM IPEJCTABIIEH B
BUJIC PACHEUATKH, [OCIe KOMIBIOTEPHOH BEpCTKH. B 000uX cilyyasix TEKCT AOJKEH MPEICTaBIATh
co00if JJoruueckoe u3JI0KeHue cyliecTsa Bonpoca. Henonmycrumo npuseaenue Gopmyt, Tadbauiy
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0e3 pa3bsCHeHUH Bcex 0003HaUYeHUH W cokpamieHui. OTYeT MOJDKEH OBITh MOHATEH IS KaKIO0TO

YUTAOLICTO 0e3 Kakux-1uoo JOIIOJTHUTEIIBbHBIX BOIIPOCOB Y COCTaBHUTEJICH OTYETA.
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27.
2.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

4. Ilocne npencTaBieHUs OTYETA CTYACHT JOJIKEH MUMETh, KaK MUHUMYM, ITOBEPXHOCTHbIC
3HAaHUS MO0 KOHTPOJIbHBIM BOINpOcaM K padoTe, UMEIOMIMMCS B METOJIMYECKHX yKa3aHUSX, U eMy
BBICTaBJISIETCS Oa1, KOTOPBHIM OLIEHEHA JaHHas JabopaTopHas pabora.

6. IIpomesxxkyTouHas aTTecTauus
(konmponaupyemwie komnemenyuu I1K-1)

Cnucok ocHo8HbIX 60NRPOCO6 K YyCMHOMY IK3AMEHY

OCHOBHBIC ITAIIBI PAa3BUTHA SJICKTPOHUKH. HepCHCKTI/IBI)I Pa3sBUTHA.

Knaccudukanus uzaenuii 31eKTPOHUKH.

OHepreTu4eckrue ypoBHHU U 30HBI.

[IpoBOTHHUKH, MOTYIPOBOAHUKH U TUIIEKTPUKH.
CoOcTBeHHas AIIEKTPOIPOBOJHOCTD MOJTYTIPOBOAHUKOB.
Pacnipenenenne 31€KTPOHOB MO SHEPTETUYECKUM YPOBHSM.
[IpuMecHas >1eKTpONPOBOAHOCTD ITOTYIIPOBOAHUKOB.
JloHOpHBIE TpHUMeECH.

AKIIEITOpHBIE IPUMECH.

. IIporniecchl mepeHoca 3aps0B B MOTYITPOBOAHHUKAX.
. Hpetid HOCHTENCH 3apsiaa.

. Anddy3us HocuTenel 3apsia.

. DNEKTPUYECKUE TIEPEXOBI.

. DIIEKTPOHHO-IBIPOYHBIN MEPEXO/I.

. BeHTuipHOE CBOMCTBO p-n-niepexona.

. BonpT-amnepHas XxapakTepucTUKa p-n-nepexoa.

. Bunel mpoboeB p-n-niepexona.

. EMKocTh p-n-epexona.

. KoHTaKT «MeTani — nosynpoBOIHUKY.

. Konrakr MCKAY NOJYIPOBOAHHUKAMU OJHOTO THUIIA TPOBOAUMOCTHU.
. 'ereponiepexomsl.

. CBolicTBa OMHYECKHX ITEPEXOJIOB.

. Knaccuueckuii mprueMHUK U3ITyYEeHHUS.
. Kimaccudeckuii ICTOUHUK U3Ty4YECHUSI.
. dusnyeckre NPUHLIHUIBI PaOOTHI MOIYIPOBOIHUKOBBIX HCTOYHUKOB U3ITyUYEHUSI.

. IlapameTpsl NpUeMHUKOB U3ly4eHUs. [loporosbie 3HaueHus MapaMeTpOB CUTHAIIA.

[IpuHIMI yCTPOICTBa U CXEMBI BKIIOUYEHHS (POTOPE3UCTOPA.
XapakTepucTuku GOTOPE3UCTOPA.

Konctpykuuu hoTope3suctopos.

CXxeMbl BKITFOUCHUS.

[TpuHIMT yCTpOWCTBA M CXEMBI BKITIOYEHHUS (POTOPE3UCTOPA.

Xapaxkrepuctuku (poTopesucropa.
Konctpykuuu ¢poTope3uctopos.
CxeMbl BKIIIOUCHHS (DOTOPE3UCTOPOB.
CxeMbl BKIIIOYCHUS POTOANOIA.

YmporuieHHas cTpykrypa GpoToauoia Ha OCHOBE p-n - Iepexoa.

CrpykTypa p-n - nepexoaa.
BonbpT-amnepnas xapakrtepuctika Goronuosa .
[Tapametpsl poToanona. p-i-n —poroauon. Koncrpyxius.
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40. Ilpunnun peictBus p-i-n —poroauosa.

41. JlapuaHBIE POTOIUOIBI.

42. Tlpunnun nevictBus potoauona [lortku.

43. Ctpykrypa poroauozaa LIoTTku.

44. 3ounble muarpaMMbl KoHTakTa «M-II» oTroanona c rerepocTpyKTypoOi.
45. Ctpykrypa GoToauosa. JHepreTudeckas JuarpaMmma.

46. CtpykTrypa (GOTOTpaH3UCTOPA.

47. CxeMa BKIIOYEHHs (JOTOTPAH3UCTOPA.

48. BbIxo/iHBIE XapaKTEPUCTUKU (HOTOTPAH3UCTOPA.
49. DkBuBajeHTHas cxema (OTOTPaH3UCTOPA.
50. [TapameTpsl (OTOTPAH3UCTOPA.

51. TloneBwie GOTOTPAH3UCTOPHI.

52. Ctpykrypa poroTupucropa.

53. IIpunnumn padoThl GOTOTHPHUCTOPA.

54. BonbT-amnepHas XapaKTepUCTHKA.

55. TpaH3UCTOPHBIN SKBUBAJICHT (DOTOTHPUCTOPA.
56. OcHoBHBIE TTapaMeTPbl (OTOTUPUCTOPA.
57. CBeToauon.

58. XapaKkTepucTUKN CBETOMOIOB.

59. TunoBas cxema BKJIIOUYEHHUS CBETOINO/IA.
60. DnexTpuueckas MOJIeNIb CBETOIMO/IA.

61. ITapameTtpsl cBETOIMOA.

62. CBeToaMo ] BUAUMOTO AMAIIa30Ha.

63. Ceeroanoy Ha rerepocTpykrypax InGaN/GaN.
64. Ceroauon 0enoro 1Bera.

65. Ceroanoa MHPPAKPACHOTO U3ITyUEHUSI.
66. OnTpOHS.I.

67. [IpuHuun aecTBUs ONTPOHA.

68. PazHOBHMIHOCTH ONITPOHOB.

69. JlocTOMHCTBA ONTPOHOB.

70. CTpyKTypHas cxema ONTpOHa.

71. Knaccudukanus 1 mapameTpbl ONTPOHOB.
72. DnexTpuyeckas MOAEIb ONTPOHA.

73. Pe3uctopHble ONTPOHBI.

74. lnonHbIE ONTPOHBI.

75. TpaH3UCTOPHBIE ONITPOHBI.

76. TUpUCTOPHBIE ONTPOHBI.

Memoouueckue pekomenoayuu npu nOO20Mo6Ke K IK3AMEHY

[ToaroroBka CTYJE€HTOB K 3K3aMEHY BKJIIOYAET MPOPadOTKY JIEKLMH, B TEYEHUH CEMECTpa U
HEIMOCPEICTBEHHYIO MOATOTOBKY B JHHM, HPEIUIECTBYIOIIME 35K3aMEHy, BKJIKOYas, KOHEYHO,
MOJAFOTOBKY K KOJIJIOKBUYMaM, TECTUPOBAHUIO, BBITIOJIHEHUIO Ja0OPATOPHBIX padOT U X 3alLUTY.

Jlns moAroTOBKM K OTBETAaM Ha SK3aMEHAIIMOHHBIE BOIPOCHI (OHU BBIAAIOTCS B KOHIIE
ceMecTpa) CTYJIEHT JIOJDKEH HCIIOJIb30BaTh HE TOJIBKO KypC JIEKIMH, HO ¥ OCHOBHYIO U
JIOTIOJIHUTENBHYIO JIUTEPaTypy MJis BbIpaOOTKM yMEHHs [aBaTh pa3BEpHYTblEe OTBETHI Ha
ITIOCTaBJICHHBIE BOIIPOCHI.

B xoae moaroTtoBku K 9K3aMeHY CTYACHTY HeoOxoaumo oOpalaTh BHUMaHHE HE TOJIHKO Ha
YPOBEHb 3aIIOMMHAHMS, HO U HA CTENEHb IOHUMAHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTAETCS HE
MPOCTHIM 3ayYMBAHUEM, & YCBOEHUEM IIPOUYHBIX CHUCTEMATU3UPOBAHHBIX 3HAHUN aHAJTUTUYECKUM
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MBIIIJICHUCM. CHGI[OBaTeJIBHO, HCMMOCPCACTBCHHAA ITOATOTOBKA K 3K3aMCHY J10JI’)KHA B Pa3yMHBIX
IMpOoMnopuuAxX CO4Y€TaTh U 3allOMUHAHUEC, U IOHMMAHUE IIPOIpaMMHOI'0 MaT€purajia.

Pacnpeoenenue 6annoe mexkywiezo, pyoericnozo KOHmpoaa u IK3ameHa

Ne Ooman 1-51 TOUKa 2-91 TOYKA 3 Touka
cymMMma
1. | Texkyuuii KOHTPOJIb
MOCCIICHNE 3aHITHI 10 3 3 4
0amoB Oamra Oamra Oamra
BBIIIOJIHCHHE U 3aIlUTa 21 7 7 7
71a00paTOPHBIX paboT 6an 6ayu10B 0aJIoB 6ayu10B
2. | Py0eskHblii KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amnoB 0aJioB 0annoB 0aioB
KOJUIOKBUYM 24 8 8 8
Oamta 0aoB OaioB 0aoB
Hroro 70 23 23 24
0as10B oasa 0as1a oasa
3. | Ox3amen 30 min — 15, max — 30
0as10B 0a10B

Kpumepuu oyenusanusn

[Ipu ocBoenunu gquctuminHel popmupyercs kommereHus [1K-1. YkazanHnas komneTeHIus
(dbopmHpyeTCcsl B COOTBETCTBUHU CO CJIEAYIOUIMMHU dTAllaMHU:

— ((dopmupoBaHMe W pa3BUTHE TEOPETHUSCKUX 3HAHHMA,

IIPEAYCMOTPEHHBIX YKa3aHHOMU

KOMIIETEHIIMEH (JIEKIIMOHHBIE 3aHATHSA, CAMOCTOSITeNIbHAsl paboTa CTYJICHTOB);
npuoOpeTeHre M pa3BUTUE MNPAKTUYECKUX YMEHUH, NpPeayCMOTPEHHBIX KOMIIETEHIIUEH
(;mabopaTtopHble paboThI, CAMOCTOATENbHAS paboTa CTYICHTOB);

3aKpeIUieHHe  TEOPeTUYECKHX  3HaHWH, YMEHMH H  TPAKTUYECKUX  HABBIKOB,
MPEIYCMOTPEHHBIX KOMITETCHIMEH (J1TabopaTopHble pabOThl, TPAKTHUKH, BBITYCKHAsS
KBaTM(UKAIIMOHHAS padoTa).

C(I)OpMI/IpOBaHHOCTB KOMIICTCHIIMN B paMKaX OCBOCHUS JAHHOW JUCHMILIMHEI OIICHUBAETCS 110

TPEXYpPOBHEBOH IIIKAJIE:

— 0a30BbIi YPOBEHb (OLlEHKA «yJOBJIETBOPUTEIBHO») SBIISIETCS 00S3aTEIbHBIM JIJISl BCEX
o0yyaroImuxcs Mo 3aBepIICHUH OCBOSHHSI JUCLIUIUINHBL,

— TPOJBUHYTHIN YPOBEHb (OLEHKA «XOPOII0») XapaKTePU3yeTCs MPEBBILICHUEM
MUHHMMAaJIbHBIX XapaKTEPUCTUK C(HOPMUPOBAHHOCTU KOMIIETCHIIMHU IO 3aBEPILICHUN
OCBOEHUS AMCLUIIINHBL;

— BBICOKUU YpOBEHb (OLIEHKA «OTJIHYHO)») XapaKTepHU3yeTcss MaKCHUMaIbHO BO3MOXKHOMN
BBIPAKEHHOCTHIO KOMITETEHIINH U SBJISETCS BaXKHBIM KaU€CTBEHHBIM OPUEHTUPOM JUISI
CaMOCOBEPILIEHCTBOBAHMUS.

KpnTeplm OLCHKH Ka4eCTBa 0CBOCHMSA NUCHUIJIMHBLI NIPUBEACHDBI B IPUJIOKCHUH 2.
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7. Meroanueckue MaTepuaJbl, ONpeae/solme Npouelypbl OLeHUBAHUS 3HAHUH,
YMEHHi, HABBIKOB M ONbITA eSAITEIbHOCTH

Tabmmia 6. PesyiapTaThl 0CBOEHUS y4eOHON AVCIMIUIMHBI, TIOIJICKAIIINE POBEPKE.

Pe3yabTarsl 00yyeHus

OcHOBHBIE ITOKA3AaTEJIH OLIEHKH

Bun onenounoro

(KoMIeTeHMH) pe3yJIbTaToB 00y4eHHs MarTepuaja
Crniocoben MIPOBOJIMTH | 3HATH: Brimonuenue u
TEXHUYECKOE — TPUHIOMNBI  pabOTBl  YCTPOWCTBA, | 3alIUTa
00cIy )KMBaHUe BO3MOJKHOCTH ~CPEICTB  KOHTPOJIS | JJAOOPAaTOPHBIX paboT;
Paano3IEKTPOHHOM TEXHUYECKOTO COCTOSIHUS | TUTIOBBIE OLICHOYHbIE
armapatypsl (ITK-1) PaIHOdIICKTPOHHOM aIaparypsl; MaTeprabl IS
Kon wum HamMeHoBaHMe — MeToABpl 00pabOTKHM  pe3ysbTaToB | YCTHOTO Ompoca
HHAUKATOPA JTOCTHKEHUS U3MEPEHUIl € MCIIOJNB30BAHHEM (pazoen 5.1.1);
KOMIICTCHIINH CPEACTB BBIUUCIUTEIIBHON TEXHUKHU. | THIIOBBIC TECTOBBIC
T1IK-1.3. Hcnonb3yer 3agaHus (pazden
CpEeACTBA U3MEPEHUS ISt 5.2.);

KOHTPOJII ~ TEXHUYECKOTO TUTIOBBIE OIICHOYHBIC
COCTOSIHMSI MaTepHalibl K
Paarod’IEKTPOHHOM 9K3aMeHy (paszoen 6.).
anmnaparypsl.

YMmeThb:
— pabotaTh ¢  OKCIUTyaTallMOHHOMN
HOKYMGHTaHHeﬁ 110 TeXHI/IquKOMy
O0CITYKUBAaHUIO PATHOIICKTPOHHON

anmaparypsl,
— HCIOJIb30BaTh CPEICTBA H3MEpPEHHS
JIIs KOHTPOJIA TEXHHUYCCKOI'O
COCTOSIHUS PaIMO3IEKTPOHHOM
anmaparypsl.
Baanern:
— JKCIUTyaTalMen paguodsieKTpOHHON
annaparypsl;
— cbopkoit u HacTpoiKon

PaaModIIEKTPOHHOM anmapaTypabl.

Brinonnenue u
3aIuTa
1ab0paTOPHBIX PadOT;
TUTIOBBIE OLICHOYHBIE
MaTepUabl JJIs
YCTHOTO OTIpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3a7aHus (pasden
5.2);

TUTIOBBIC OIICHOYHBIC
MaTepuaibl K
sK3aMeHy (paszoe 6.).

Brinonnenue u
3aIuTa
71a00paTOPHBIX PadOT;
TUTIOBBIE OLICHOYHBIE
MaTepUabl JJIs
YCTHOTO OTpoca
(pazoen 5.1.1);
TUTIOBBIE TECTOBBIE
3a7aHus (pasden
5.2);

TUTIOBBIC OIICHOYHBIC
MaTepuaibl K
sK3aMeHy (paszoen 6.).

8. YueOHO-MeTOAMUECKOE o0ecnedeHre TUCHUIITIHHBI (MOIYJIA)
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Ocnognas numepamypa

1. T'ypros, B.A. TBepnoTenbHas 3JIE€KTPOHUKA: ydeOHOE MOCOOHE /ISl BY30B IO HANpPaBIECHUIO
010700 "®duzuka" u cnermansaoctr 010701 "dusuka" / B. A. I'yproB. — 2-e uzf., 10m. —
M.: Texnocdepa, 2008. — 408 c. (14 7k3.)

2. Urnaro, A.H. OnrosnexkTpoHHbIE TPUOOPHI M yCTpOHCTBA. YuebHoe mocodue. M.: Dko-

Tpenns., 2010, 273 c.

TposH, [LE. TBepnorensnas snexktponuka. M.: TYCYP, 2006. — 330 ¢. 3bC «IPR Books»

4. T'nazaucs, A. B. ®usnvecknue ocHOBHI eKTpoHUKU. KoHcnekT nekiuit /A. B. I'mazaucs, B.
I1. ITerpoBuu. — Tomck, 2010. — 128 c. : u.

5. Bukynun U., CradeeB B.U. ®usnka noaynpoBOIHUKOBEIX MPUOOPOB. M.:- Panno u cBs3b,
1990 (17 »k3.)

(O8]

Jononnumenvnan rumepamypa
JlebeneB A.W. ®u3uka nosynpoBOJHUKOBBIX puOopoB. M.: @usmatiut, 2008. - 488 c.
2. 0O.B. Munos3opos, N.I'. [lankoB. DnekTpoHuka. Y4eOHUK JIIsl BY30B 4-¢ u3fl., crep. - M.: BIIL.

2008. (OnexrponHbIit yuebnuk B 6udmmoreke KBI'Y, pexxum noctyna http:/lib.kbsu.ru).

3. AL Mapuenko. OCHOBBI JIEKTPOHUKH, y4. TIoc. 171s1 By30B. u3a1. JIMK Ilpecc. 2000.

4. Acraiikun A.U., CmupHOB M.K. OCHOBBI ONTORIEKTPOHHUKH: Y4eOHOE TTocoOHe.
Capo: OI'VIT"POAL-BHUNDD", 2001. - 260 c.: ISBN 5-85165-625-5 - Pexxum nocrymna:
http://znanium.com/catalog/product/950178

—

6. Ilnuranosuy A.H., IlunoB W.I'. ®usmyeckue OCHOBBI SJIECKTPOHHUKH: METOIUYECKHUE
ykazanus, 2012, 3B5C «IPR Books»

Ilepuoouueckue uzoanusn

Ilepedyenp neproauuecKkux HM3laHUH, nosydaeMblx ondmuorekor KBI'Y, B KOTOPBIX CTyAEHT
MOXET O3HAaKOMHUTHCSI C COBPEMEHHBIMU JOCTIDKCHHSIMH B O0JACTH 3JEKTPOHHMKH, MHUKPO H
HAHOIEKTPOHUKU:

— O@uzuka. (Dusuka MOTYNPOBOAHUKOBBIX MPOBOJHUKOB M JIUDJIEKTPUKOB, KBaHTOBAs

anekTpoHrka). M3eectust BY30B.

—  DJEeKTpOHHKA.

— @usuKa U TEXHUKA NOJIYIIPOBOIHUKOB.

—  MukpoanekTpoHuKa.

— KBaHTOBas 351€KTpOHUKA.

— PanmunonnextpoHuka

— Marepuaiibl 37€KTPOHHON TEXHUKH.

— ®usuka TBEpAOro Tena

— U3BecTus By30B.

Hnmepnem-pecypcol

http://lib.kbsu.ru/ - bubanorexa KbI'Y.
http://www.garant.ru/ - CnpaBounas npaBoBas cucrema «['apanr.

http://www.consultant.ru/ -CnpaBounas npaBoBas cucrema «Koncynprantllnrocy.
http://www.studmedlib.ru - 95C «KoHCynbTaHT CTyICHTa»
http://www.ph4s.ru/book_electronika.html - O6pa3oBarensubiii npoekT A.H. Bapruna

Nk W=
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http://www.Russianelectronics.ru -nmoptan «Bpems 371eKTpOHUKNY;

http://www.platan.ru — KaTajor 3J1eKTPOHHbIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/tumk/nano/lections.php - BUI€OPOIUKH 110 HAHOTEXHOJIOTHH;
http://nano.fcior.edu.ru — kaTagor Hay4HO- 00pa30BaTENbHBIX PECYPCOB JUIS
HAaHOMHIYCTPHH.

SR

10. https://www.sciencedirect.com/ - [TonHoTekcTOBasg 0a3a naHHeix ScienceDirect.

9. IIporpammHoe o0ecniedeHre COBPeMEHHbIX HHGOPMAIHOHHO-
KOMMYHUKAIMOHHBIX TeXHOJIOTHil

1. CtyneHThl UMEIOT AOCTyN dYepe3 WHTepHET AOCTym K €IuHOMY OOpa3oBaTeIbHOMY
MopTay, TJ€ B OTKPBITOM JIOCTYIIE HMMEIOTCS PECypchl Y4eOHO-METOJIMYECKON JHUTEepaTyphl,
SIBIISTIOIIIHECS pa3paboTKaMu BeAyIIUX By30B Poccum.

2. Jlst peHTHHTOBOTO KOHTPOJIS UCTIONB3YETCS CUCTEMa KOMITBIOTEPHOTO TECTUPOBAHUS Ha
0a3e mporpammHoro obecrieueHuss Moodle.

3. Ilpu BEIMOTHEHWH JIAOOPATOPHOTO MPAKTUKYMa CTYIEHTHI B 00S3aTEILHOM TOPSIKE
MPOBOJIAT 00PaOOTKy IKCIIEPUMEHTAIBHBIX IAHHBIX C MPUMEHEHHEM MPOrpaMMHBIX cpel Microsoft
Exell, MathCad.

4. B pamkax o0OecrieyeHus] MPUMEHEHHSI KOMITBIOTEPHBIX TEXHOJIOTUH B 00pa3oBaTEeIbHOM
MPOIIECCE UMEIOTCS CIIEIUATM3UPOBAHHBIE KOMITBIOTEPHBIC KJIACCHI C COBPEMEHHBIM MPOTPAMMHBIM
o0eCIieYeHnEM 1 UMEIOIINUM BBIXOJ] B MIHTEpHET.

10. MarepuajJbHO-TeXHHYECKOE ODecredeHue TN CIUNINHBI

MarepruanbHO-TEXHHUYECKYI0 0a3y Ui MPOBEIEHUS 3aHATHH 110 TUCIUILTHHE COCTABIISIOT:
—  CIeNUAITM3UPOBAHHAS AYAUTOPHS, HCTIONb3yeMast TIPH TIPOBEICHNH 3aHSITHI JICKIIMOHHOTO THIIA
Nel36, pacnonoxkennast o aapecy: 360004, Kabapmuno-bankapckas pecriyOmnvka, r. Hampuuk,
yi1. YepHnsbieBckoro, 175, ycnoBHbI HOMep-14, oCHaIEHHasT MyJIbTUMEIUIHBIM TTPOEKTOPOM 1
KOMIUIEKTOM ~ amnmnaparypbl, TO3BOJIIONIEH JEMOHCTPHPOBaTh TEKCTOBbIE M TIpaduueckue
MaTepHabl;
— paboyee MeCTO MpenoJaBaTes;
— paboune MecTa CTYJCHTOB;
— MeJoBas 10CKa.
MynbTaMenitHas Pe3eHTAIS, COPOBOKIAIOIIAS JIEKIIUIO, TO3BOJIIET MPETIOAABATENIO aKIICHTHPOBATh
BHUMAaHHE CTYJICHYECKOM ayTUTOPHY Ha KIIFOUEBBIX BOIPOCAX JICKLHH.
JuctumHa odecrieyeHa:
— TECTOBBIM MaTepuajlaMd B ANEKTPOHHOI oOydvatomieli cucteme «Moodle»  (OTKpBITBII
YHUBEPCUTET);
—  KHWKHBIM (DOHIOM OHOJIMOTEKH;
—  QNIEKTPOHHBIMU BEPCUSIMU JIEKLIMH U y4eOHHUKOB.
JlaGopatopuble 3aHsATHA TpoBOAsATCA B Jlabopatopuu  Nel36 «BakyymHas u  TBepIAOTENbHAsS
ANEKTPOHHKa», pacnonoxkeHHor 1o aapecy: 360004, Kabapmuno-bankapckas pecryonuka, r. Hampuuk,
yi1. YepHsiieBckoro, 175, ycnoBHbIi HOMeEp - 14, ocHaIleHHOM HEOOXOIMMBIM 000PYI0BAHUEM:
— U3MepuTeNnbHble MpUOOphl U O0OpYIOBaHME 10  HCCIICNOBAHUIO — CTATHYECKHX,
JMHAMUAYECKMX M YaCTOTHBIX MapaMeTpOB U XapaKTEPUCTHK JAMOMOB, TPAH3HCTOPOB
(OUITOTISIPHBIX W TIOJIEBBIX) U TUPUCTOPOB (IMOHBIX U TPHUOIHBIX);
—  HM3MEepUTENb XapaKTePUCTHK MOTyPOBOAHUKOBBIX prubopoB JI12-56;
— CTeHI JyIs W3MEpEeHusl mapameTpoB U xapakrepuctuk JIIT10-2;
— 1uQpoBbIe BOJBTMETPhI, AMIEPMETPbI, MOCTbI IOCTOSIHHOTO M MEPEMEHHOrO TOKa,
TeHepaTopbl, OCIIIIOrPaQbl, UICTOYHUKH MTUTAHKS, MyJIbTUMETPHI U JIp.
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CryneHtsl UMEIOT JocTyn uepe3 MHTepHeT mocTym K »IeKTpoHHOW oOyuwaromieil cucteme «Moodle»
(OTKpBITBIM YHMBEpPCUTET), KOTOpast IO3BOJIAET Pa3MelIaTh IEKTPOHHbIE y4eOHbIE KYypChl B CBOOOJHOM
JOCTYIIE JUISl CTYJICHTOB YHUBEPCUTETA.

IIpu npoBeieHNH 3aHATUH JIEKLIMOHHOT'O TUIIA, CECMUHAPCKUX 3aHATUN UCIIONIb3YIOTCS:
JIUYEH3UOHHOE NPOPAMMHOE 0becneyenue u c60600H0 pacnpocmpansemsle nPoPaAMMbl:

— Microsoft Office munensus: Horosop Nel35 or 22.05.2018, moroop Ne 1-21100 ot
20.09.2017, cepruduxar ot 29.11.2017, noroBop Ne 28/2017-31705322460 ot
29.08.2017, noroBop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, morosop Ne0331100002314000061-
0003152-01 ot 25.11.2014, pmorosop Ne0331100002314000077-0003152-01 ot
29.12.2014, noroop Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptuduxar
ot 20.04.2009, ceprudukar ot 18.06.2008, ceprudukar ot 12.10.2007, ceptudukar ot
14.03.2007;

— apxuBatop 7z, Adobe Acrobat Reader mmmensusi: mpegoctaBisieTcsi OeciuiaTHO Ha
yCIIOBUSIX 110 azipecy https://www.adobe.com/ru/legal/terms.html;

— Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome numensus:
MPEIOCTaBNsACTCS OECIIaTHO Ha  YCIOBHSX  JIUIICH3MOHHBIX  COTJIAIICHUN  Ha

IpOorpaMMHOE  O0ECIeYeHHE C  OTKPBITBIM  HCXOJHBIM  KOJAOM IO  ajpecy
https://code.google.com/intl/ru/chromium/terms.html.

JIIst CTyIGHTOB € OTpaHWYEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI CO3JaHBI CIICIIHAIBHBIE YCIIOBUS JUIS
noy4yeHust oopasoBanus. CrielMaiu3UpOBaHHOE MMOMEICHUE ISl MHBAIUIOB PACIIONOKEHO 0 aJipecy:
360004, Kabapmuro-bankapckas pecityonmka, r. Hampuwk, yin. UepHsieBckoro, 173, yCIOBHBI HOMEp-
1, aymuropus Nel4S.

B memsax [OCTYHMHOCTH TONYYeHWs BBICHIEro oOpasoBaHHsI IO  OOpa3oBaTeNbHBIM MPOTrpaMMaM
WHBATUIAMH U JIAI[AMH C OTPAaHIYEHHBIMHI BO3MOXKHOCTSIMHU 3/I0POBbSI YHUBEPCUTETOM OOeCTIednBaeTCs:

ATBTEPHATUBHON BepcHeil opHIMATLHOTO caifTa B ceTu «HTepHe» 11 CliaboBUIAIINX;
MPUCYTCTBUE ACCHCTEHTA, OKA3bIBAIOIIETO 00YYaIOIIeMyCsi HSOOXOAUMYEO TIOMOIIIb;

JUISl UHBAJIWIOB U JIUI C OTPAaHUYEHHBIMU BOMOKHOCTSIMU 3/I0POBbS 110 CIIyXY — TyOJIMpOBaHUE
BCITyX CHPaBOYHOM MH(OPMAIMU O PACTIMCAaHWH y4eOHBIX 3aHATHI; 0OecTieYeHHe Ha JIeKaIMH
3BYKOBBIMHU CPEACTBAMH BOCIPOM3BEICHUS HHPOPMALIHH;

JUISL UHBAIUJIOB U JIUI] C OTPAHMYEHHBIMH BO3MOYKHOCTSMH 3[0POBBSI, UMEIOIIUX HAPYIICHUS
OTIOPHO-/IBUTATEIILHOTO armapara, CO3IaHbI MaTepruaIbHO-TEXHIYECKUE YCITOBUSI
00ecTeurnBaroIe BO3MOXKHOCTh OECHpPENsITCTBEHHOTO JIOCTyna OOydJaromuxcs B yueOHbIE
TIOMEIICHNs, OOBEKTY THTAHWS, TyaJeTHblE W JpyrHe IOMEIICHHsS YHUBEPCUTETa, a TaKkKe
NpeObIBAaHMUS B YKA3aHHBIX TIOMEIIEHUSX (HATMYME PACIIMPEHHBIX TBEPHBIX IPOEMOB, IOPYYHEN U
JPYTUX MPUCHIOCOONICHU).
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IIpunoxenue 1

JIner usmMeHeHuii (1onotHeHnii) B padoyveii nporpaMmMe JMCHUILIHHBI (MOAYJIsT)
«Pu3znyeckas 3JIeKTPOHUKA)» 110 HANIPABJIEHUIO NOATO0TOBKH
03.03.03 Pagnogusuka HanpasJeHHOCTh (Mpopuib) « KoMnbloTepHasi 3J1IeKTPOHUKA H
HHPOPMALIMOHHbIE TeXHOJI0run» Ha 20 — 20 y4eOHbIii roj

Ne n/m JuemeHT (myHKT) PII/{ [Hepeyenb BHOCUMBIX | [Ipumeyanue
H3MEeHeHn
Obcyorcoena u pekomen0o8ana Ha 3acedanuu Kageopvi
AICKTPOHUKHU U ITU(BPOBBIX HHHOPMAITMOHHBIX
TEXHOJOTHM, TPOTOKOJI No OT « »_
2019 r.
3apenylomuii kadenpoi / P.IL Temen /

MOJIMUCH pacimudpoBKa HOAIHCH nara
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KpnTepml OI€HKH Ka4yeCTBa OCBOCHHUA JUCHHUITIIMHDBI

[Mpuiio:xxkenne 2

Kon KPUTEPUU U ITOKA3ZATEJIN OUEHUBAHUSA PE3YJIBTATA OBYUEHUS
KOMIIeTeHIIUH N =
Ixana no TpagMUUOHHOM NATHOANIBLHON cUCTeMe
PE3VJBTAT IIpoaBuHyTHII
OBYYEHUA Ba3zoBblii ypoBeHb P OBe:L Bbicokmuii ypoBeHb
N0 AUCHMILIUHE HEMONMYCK | HeyA0BJICTBOPHTEIbHO YA0BJIETBOPHTEIBLHO yp OTJIN4YHO/ 1ud. 3a4eT
xopomo/ 1ud. 3auer
(MoayJ110) /nud. 3a4er
IlIxana no 0a/JJILHO-PEHTHHIOBOM cHUCTEMe
0-35 36— 60 61— 80 81-90 91 -100
K-1 3narp U/I-1nk—1: OTCYTCTBUE 3HAHUH O: HETOJIHBIE 3HAHUS O: B IIETIOM  YCIICIIHBIC | IMOJHOCTHIO
Crniocobex - TPUHLUIBI paboThI - TMpHHUHIAX PabOTHI - TpUHLUIAX PabOTHI 3HAHUA O: c(hopMUpPOBaHHbIE
MIPOBOIUTH YCTPOICTBA, YCTpOMHCTBa, YCTpOICTBA, - [pUHOUNAX pabOTHI | 3HAHUS O:
TEXHHYECKOE BO3MOKHOCTH CPEACTB BO3MOYKHOCTSIX CPEICTB BO3MOYKHOCTSIX CPEJICTB YCTpOHCTBa, - TNpHHOHNAX PabOTHI
00CITy’)KUBaHH | KOHTPOJA KOHTPOJISI TEXHUYECKOTO | KOHTPOJISI TEXHUYECKOTO | BO3MOXKHOCTSX CPEACTB yCTpOHCTBa,
e TEXHHYECKOTO COCTOSIHUS COCTOSIHHUSA KOHTPOJISI TEXHMYECKOTO | BO3MOXKHOCTSIX CPEZICTB
PagHodICKTPO | COCTOSHHSA panuo3IEKTPOHHON Panno3IEeKTPOHHON COCTOSIHUS KOHTPOJISI TEXHHYECKOTO
HHOM PaanOo3AEKTPOHHON amnmnaparypsl; anmnaparypsl; PaIrodIeKTPOHHOM COCTOSIHUS
annaparypsl anmaparypsl; Hesnaer | _ yeromax obpaGotkn | - meromax oGpaGoTKH | ammapatypsi; PAJMOdIIEKTPOHHOM
Kon u - MeTozbl 00paboTKU Pe3yNbTATOB 3MEPEHMIT | PE3y/IbTAaTOB M3MEPEHHMIT | - Merogax 0OpabOTKM | armapaTypl;

HAUMEHOBAaHHU PE3YyIbTAaTOB C HCIOJIb30BAHUEM C HCHOJIb30BAHUEM pe3yJIbTaToB I/I3MepeH[/Iﬁ - MeTomax 06pa6OTKI/I
e HHAnKaTopa | M3MCPCHHH c CpeacTs . CpeACTB . C HCIOJIb30BaHUEM Ppe3ynbTaToOB U3MEPEHUN
NOCTHKeHHSI HCIOJIb30BAHUEM BBIYUCIIUTENBHON BBIUHMCIIUTEITLHON cpencTB ¢  HCIONB3OBAHMEM

CpeAcTB TCXHHKH. TCXHUKHA BBIYHUCIIUTENBHON
xovnerenmun | PA o CpeACTB .

BBIYUCITUTEIHHOMN TCXHUKHU BBIYHMCIIUTEIILHON
TK-1.3.

TEXHUKHU TEXHUKH
Ucnonbzyer
cpencTBa X .

Ymers UJI-2n1k—1: OTCYTCTBHEC WM | HEIOCTATOYHOE YMEHHUE: | B LEJOM  YCIEHIHOE | MOJHOCTBIO
MSMCPCHHUA - paboratb c 4aCTUIHOC yMEHHE:! - paboratb c | ymenue chopMupoBaHHOE
AT KOHTPOJIA JKCILTyaTallMOHHON - paborars C | sKcmyaTanMOHHOM - paboratb ¢ | ymMeHue
TEXHHHICCKOTO | 1okymenTammeit 1o 9KCIUTYaTalHOHHON JIOKyMEHTaIHei MO | HKCIUTyaTalHOHHOI - paGoTtars c
COCTOMHMA TEXHUYECKOMY He ymeer MOKYMCEHTAIMCH 1O | TEXHUYECKOMY JIOKyMEHTaIen 1O | AKCIUTyaTaIl[MOHHOMN
PaMOSICKTPO 00CITy>)KHBaHUIO TEXHUICCKOMY 00CITyXKMBaHHIO TEXHUYECKOMY JIOKyMEHTaLuen 110
HHOH PaAnO3IEKTPOHHON 00CITy KHBaHUIO Paano31EKTPOHHON 00CITy>KHBaHUIO TEXHUYECKOMY
annaparypel. anmaparypsl; PaAUO3IEKTPOHHOU armaparypsl; PaaMOAIEKTPOHHON 00CITyKMBaHHIO

- HUCIIOJIb30BATh allnapaTypal; - HCIOJIb30BaTh CPEJICTBA | anmmapaTyphbl; PaAMOAIEKTPOHHON
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Kon
KOMIICTCHIIUHU

KPUTEPUH U ITIOKA3ATEJIM OHEHUBAHMUSA PE3YJIbTATA OBYUYEHUSA

Ikana mo TpaAMIUOHHOI NATHOAILHOI cHcTeMe

PE3YJIBTAT I N
OBYYEHUA Ba3zoBblii ypoBeHb POABHHYTLIH Bbicoxuii ypoBeHnb
M0 TUCHHILTAHE HEJONYCK | HEYy[AOBJICTBOPHUTEIbLHO Y10BJ1€TBOPHUTEIBHO ypoBenh OTJIUYHO/ 1u}. 3a4eT
xopouro/ xug. 3a4er
(Moxy.tI0) /. 3auer
IlIxana no 0a/JJILHO-PEHTHHIOBOM cHUCTEMe
0-35 36 - 60 61-80 81-90 91 -100

CpeICcTBa  W3MEPEHUS - HCIIOJI30BATh CPEJICTBA | M3MEPEHUs IUISL | - HCIIOJB30BATh CPENICTBA | AmMaparyphl;
JUTSt KOHTPOJIS H3MepeHust JUIL | KOHTPOJISI TEXHUYECKOTO | M3MEpEeHus JUSL | - UCIIOTIB30BATh CPEICTBA
TEXHUYECKOTO KOHTPOJISI TEXHUUECKOTO | COCTOSTHUS KOHTPOJISI TEXHUYECKOTO | U3MEpPEHUs 0TSt
COCTOSIHUS COCTOSIHUSA PaarodIeKTPOHHOK COCTOSTHUS KOHTPOJISI TEXHUYIECKOTO
Paano3IeKTPOHHON Panno3IeKTPOHHON anmaparypsl. PaAMOdIEKTPOHHON COCTOSIHUS
anmaparypsl. anmaparypel. anmaparypel. Paaro3NEKTPOHHON

anmnaparypsl.
Baamers U/1-3nk—1: OTCYTCTBUE HaBBIKOB | HEJAOCTATOYHOE Hajnuue HABBIKOB | YCIIENIHOE BJIAJICHUE:
- SKCHHyaTaHHeﬁ BJIaACHUS: BJIaACHUC: BJIaACHUS: - 3KCHHyaTaHHeﬁ
pa,HI/IOQHeKTpOHHOI;’I - SKCILTyaTaluen - OKCILTyaTanueu - SKCILTyaTaluen pa;[HOSHeKTpOHHOﬁ
anmaparypbi; He Panno3IeKTPOHHON Paano3IEKTPOHHON Ppanno3IeKTPOHHON anmapaTypsi;
- cOopKoit u BJIaJICCT alrapaTrypsl; alapaTypsl; alapaTypsl, - cOOpKOIi U HACTPOMKOMH
HACTPOHKOI - cOopkoii u HaCTpgﬁKOﬁ - cOopkoi u HaCTpf)ﬁKoﬁ - cOopkoii u HaCTpvoﬁKoﬁ PaIMO3JIEKTPOHHOMN
PaJIHOIIEKTPOHHOT Panno3IeKTPOHHON Paano3IEKTPOHHON Panno3IeKTPOHHON anmnaparypel.
AINApATYpLL anmnapaTrypasl. arnmaparypel.. anmnaparypsl.
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