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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. Lenpo mpenoiaBaHusl TUCLHUILIAHBI SBJISETCS U3yUYEHHE €CTECTBEHHOHAYYHBIX MPOOJIeM B
o0nacTu pU3MUIECKUX OCHOB MHUKPO- M HAHOAJIEKTPOHHUKH; (DU3UKHU TBEPIOTO Tela; PYyHKIMOHUPOBAHUS
KOMIIOHEHTOB 3JIEKTPOHHBIX CPEACTB U (opMHpOBaHHME CHOCOOHOCTH MNPUMEHITH (HU3UKO-

MaTeMaTUYECKUI amnmapar JUIs PelIeHUs 3TUX MpoOJeM.

1.2. 3agauy AUCHUILIUHBI

1. [lonydyeHue HEOOXOAMMBIX 3HAHUU MO (U3UYECKUM M TEOPETHUYECKUM OCHOBAM
MOJIyIPOBOIHUKOBOM 3JIEKTPOHUKH.

2. llonyueHne HeOOXOAMMBIX 3HAHWH MO METOJaM pacdyeTa OCHOBHBIX MapaMETpPOB H
XapaKTePUCTHUK MOJIYTPOBOJHUKOB U MOIYITPOBOAHUKOBBIX PUOOPOB.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

WNunekc nucuumunst: b1.B.02.03.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYLIECTBIISATH IIOUCK,
KPUTHYECKUM aHAJIU3 U
CHHTE3 HHpOpMaIH,
NPUMEHSTH CUCTEMHBIH
MOJXOJ JIsl pELICHUS
MIOCTaBJICHHBIX 3aJa4

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HaeT OCHOBBI (PU3MYECKUX SBICHUH B
MOJIYTIPOBOTHUKAX U MeTajliax, HH(pOpMaIuio
0 COBPEMEHHBIX (PU3NIECKUX MOJICIISIX
(YHKIMOHUPOBAHUS TPUOOPOB HA UX OCHOBE,
OCHOBHBIE IPUHIIUIIBI IPOBEICHUS
AKCIEPUMEHTAIBHBIX UCCIIEIOBAHUN B 3TOU
o0nacTu MeToAMKH cOopa U 00paboTKU
nH(POPMAIIUU POCCUICKUX U 3apyOeKHBIX
MCTOYHHUKOB, METO/IbI CHCTEMHOTO aHaIN3a
pe3yIbTaToB

U3MEPEHUS .

VYK-1.2. Y™MeeT npuMeHATHh
METOJMKH MTOUCKa, cOopa n
00paboTku nHpOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(bOpMalnu, NOTYyYECHHOU U3
pa3HbIX UCTOYHUKOB

YMeeT NpUMEHSITh COBPEMEHHBIE METOMKH
MOMCKa, cOopa n 06paboTKK MH(MOPMAITUH;
UCTIOJIB30BAaTh JIOCTHKCHUSI OTEYECTBEHHOHN H
3apyOeKHOW HAYKH, TEXHUKH U TEXHOJIOTHU;
U3MEPSATh HEKOTOPBIC

XapaKTEPUCTUKHU (PYHKITMOHUPOBAHHSI
MIOJTYTIPOBOTHUKOBBIX ITPHOOPOB;
OCYIIECTBIIATh KPUTUICCKUN aHATN3
MOJTyYEeHHON HH(POPMATIHIH.

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MIOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3IuYHbIC BAPUAHTEI
peLeHHsI TOCTABICHHBIX
3a1a4

Brnaneet coBpeMeHHBIMH MeTOJaMu cOopa,
00paboTKH, cUCTEMATHU3aLUU, KPUTHYECKOTO
aHaJIN3a U CUHTE3a HAYYHO-TEXHUYECKOU
MH(pOpPMAaLKU B 00JIACTH MOIYTTPOBOIHUKOBON
ANIEKTPOHUKH, IPUMEHATH CUCTEMHBIN MTOAX0.
IpY BBIOOpE pa3IMYHBIX BAPHUAHTOB PELICHUS
IIOCTABJIEHHBIX 3a7ad.

OomenpodeccuoHaNbHbIe KOMIIETEHIIHMU

IIpodeccuonanbHbIe KOMIIETEHIUH

IIK-4. Criocoben
BBITIOJIHATH Pa0OTHI IO
TEXHOJIOTHYCCKON
IMOJrOTOBKE
MIPOU3BOICTBA
KOHTPOJIBHO-
U3MEPHUTEIBHBIX
npuOOpPOB U CUCTEM

[1K-4.1. 3HaeT npuHUIUIIBI
ydeTa BUJOB U 00bEMOB
MIPOU3BOJCTBEHHBIX padboOT

3HaeT BUABI U 00beMBI PabOT 1O MOJATOTOBKE
KOHTPOJIbHO-U3MEPUTETBHBIX TPUOOPOB K
HM3MEPECHHIO TTapaMETPOB
MOJTYTIPOBOTHUKOBBIX MaT€PUAJIOB H
YCTPOWCTB.

[1K-4.2. YMeeT ocylIecTBISTh
peraaMeHTHOE OOCITy KHUBaHHUE
00opyaoBaHUS

YMeeT oCylIeCTBIATh periiaMeHTHOe
o0cyKuBaHue 000py10BaHUS TI0 U3MEPEHUIO
apaMeTpoB MOITYIPOBOAHUKOBBIX
MaTepUajoB U MPHUOOPOB.

I1K-4.3. Bnageer HaBbIKAMU
HaCTPOMKH
BBICOKOTEXHOJOTMYHOTO
000pyaOBaHUS

Bitageer HaBbIKaMM HACTPOMKH
BBICOKOTEXHOJIOTMYECKOT'0 000PY/J0BAHUS 110
MU3MEPEHUIO TIapaMeTPOB
[IOJIYIIPOBOJHUKOBBIX MaTE€pUaJIOB U
puOOpOB.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMH4YeCKHX YacOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcsi ¢ NpenoaasarejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHHUIUIMHBI COCTABISAET 5 3a4eTHBIX equHuIl, 180 akageMHUuecKux 4acos.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

Bcero |CemecTpsl

Bupl yaeOHOI 1esITeIbHOCTH
4acoB |3 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 82 82
JIeKIIMOHHbBIE 3aHATUS 36 36
IIpaxTHueckue 3aHATHSA 18 18
JlabopatopHbie 3aHATHS 28 28
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 98 98
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K 3a4eTy ¢ OLIEHKON 34 34
[ToaroroBka Kk TECTUPOBAHUIO 20 20
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 16 16
[ToaroToBka K 3amiure oT4eTa 1Mo JIabopaTopHOU paboTte 14 14
[ToaroroBka k mabopaTopHOi paboTe, HANMCAHUE OTYETa 14 14
Oo0wmast Tpya10eMKOCTh (B Yacax) 180 180
Oo0mas TpynoemMkocTsb (B 3.e.) 5 5

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJTbHOCTH

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
tabmuie 5.1.
Ta6ymma 5.1 — Pasyennl (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

HasBanus pasnenos (Tem) i_if' [Ipak. | JIa6. | Cam. Bcer(%;aCOB dopmupyemblie
MUCIAILINHBI ” | 3aH., 1 | pab. |pab., u KOMIIETEHIINU
k! 9K3aMEHa)
3 cemecTp
1 BBoaHast yacTth 4 - - 4 8 VK-1
2 DneMeHThl (PU3UKU TBEPAOro Teja 4 2 - 10 16 YK-1
3 OcHOBBI (DM3HWKH TIOTYTIPOBOTHUKOB | 4 6 8 18 36 [1K-4, VK-1
4 DJIeKTpONPOBOHOCTH TBEPABIX TEI 4 2 12 14 32 [1K-4, YK-1
5 KoHTakTHBIE SBICHUS 4 4 - 10 18 [1K-4, YK-1
6 [1osrynpoBOTHUKOBBIE TUO/IBI U 4 - 4 16 24 [1K-4, YK-1
OUMOJNISIPHBIE TPAH3UCTOPHI
7 IloBEpXHOCTHBIE SIBIICHUS B 4 2 - 6 12 [1K-4, YK-1
nosynpoBoaHuKax. [loneBsie
TPaH3UCTOPBI
8 DOTO3EKTPUUECKUE SIBJIEHUS B 4 2 4 14 24 I1K-4, VK-1
MOJIYIIPOBOIHUKAX
9 ®Ou3MYeCcKre OCHOBBI 4 - - 6 10 I[IK-4, YK-1
HAHORJIEKTPOHUKH
Uroro 3a cemectp| 36 18 28 98 180
Hroro| 36 18 28 98 180

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI
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Coneprkanue pa3iesioB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B TabywmIe 5.2.
Tabmuma 5.2 — CoaeprkaHue pa3ieoB (TeM) TUCIUTUINHBI (B T.Y. 1O JICKITHSIM)

CornacoBaHa Ha noptane N2 72793

TpynoemkocTsb
HasBanus pasnenos (Tem) Coneprxanue pas3iesioB (Tem) dopmMupyemsbie
JIACIUTITUHBI JIMCUUTLIIAHEI (B T.Y. TIO JICKIIUSIM) (nexImOHHbIe KOMITETCHIINH
3aHATHUSA), U
3 cemecTp
1 BBoaHas yacTh enu u 3anaun qucuumuinesl. Mictopust 4 VYK-1
Pa3BUTHS TBEPAOTEIBHOM 3JIEKTPOHUKH.
Pounb coBeTCKUX U 3apyOeKHBIX YICHBIX
B Pa3BUTUU MUKPORJIEKTPOHHUKH.
®du3nuecKue orpaHuYeHUs
OBICTPOACHCTBUS U MUHUATIOPU3AIIH
Hroro 4
2 DnemMeHThl PU3UKU DJIEeMEHThI KBAaHTOBOW MEXAHUKH U 4 VK-1
TBEPJOro Tela 30HHOW TEOPUU TBEPJBIX Tell
Hroro 4
5




3 OcHOBBI (hU3UKH
HOJTYTIPOBOTHUKOB

CoOcTBeHHAas U IPUMECHAs
IIPOBOAMMOCTH TOIYIIPO-

BOJHUKOB. PaBHOBeCHasi KOHIIEHTpALUs
HOCHUTEJIEH

3apsna, ypoBeHb depmu. 3aBUCUMOCTh
KOHIIEHTpa-

UM HOCUTENEN 3apsia OT
TEMIIEpaTyphl. Y paBHEHUE

Oaslanca HocuTesel 3apsiaa B
IOJIyIIpOBOHUKE. Tem-

nepaTypHas 3aBUCUMOCTb PaBHOBECHOM
KOHIIEHTpa-

[IMK HOCUTEJIEH 3apsiaa. 3aKoH
JIEUCTBYIOIINX MacC.
KomnieHcupoBaHHBIE [TOJIYTIPOBOIHUKH.
HepasHoBec-

Hble HOcHuTenu 3apsiaa. llonstue o
KBa3UypOBHSX

®epmu. PexomOuHaIus, ee MexaHU3MBbI.
CxopocTs pe-

KOMOMHALIMU U BPEMS JKU3HU
HocuTenen 3apsaaa. M-

Jy4aTelibHas peKOMOUHaIUs.
OcHoBHbIE TIOJTYTIPO-

BOJHUKH, IPUMEHSIEMbIE B
MUKPO3JIEKTPOHUKE , UX

cBoiicta. [{uddy3nonnas u aperidonas
COCTaBJISAO-

mue Toka. Koapdumment quddysnn
HOCHUTEJIEH 3apsi-

na. CooTHoleHne DUHIITENHHA.
MouononsipHas u 6u-

noJsipHas 1updys3us HocuTesnen 3apsia
B IIOJTyTIPO-

BOJIHMKaX. Y paBHEHNE HENPEPHIBHOCTH.

YK-1

Hroro
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4 DneKTpOnpPOBOIHOCTD
TBEPABIX TEJ

BinsiHME 251€KTpUYECKOro oISt Ha
(byHKIHIO pactpe-

JIeJICHUsT HOCHTe el 3apsa. Jpeiidonas
CKOPOCTb.

[ToaBM>KHOCTH HOCUTENIEH 3apsaaa.
YpaBuenus Jlanxe-

BEeHA. MexaHu3Mbl pacCesHUs
HOCHUTEJIEH 3apsa.
DneKTpoH-(OHOHHOE pacCesiHuE.
Paccesnue Ha ne-

(dexTax KpUCTaUINYECKON PEIIETKH.
OcHOBHBIE MeXa-

HU3MBbI paccesiHusl HocuTelen 3apsaa B
MOJIyIPOBOJI-

Hukax. TeMieparypHas 3aBUCUMOCTb
MOABUKHOCTH

HOCHUTEJIEH 3apsaJa B MOJyIPOBOJIHUKAX.
Temnepatyp-

Hasi 3aBUCUMOCTb YAEJIbHOU
IIPOBOAMMOCTH MOIYIIPO-

BOJHUKOB. D(PPEKTHI CHIBHOTO OIS
Tunst

BOJIbTAMIIEPHBIX XaPAKTEPUCTHUK B
MOJIyIPOBOJIHUKAX.

BAX S u N tuna. D¢dext ["anna.
ITonsiTHe 0 noMe-

Hax. CBU-reneparopsl Ha 3pdexre
I'anna.

YK-1

Hroro
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5 KoHTakTHBIE SIBIICHUS

Pabora BbIX0/1a 2JIEKTPOHOB U3
METAJIJIOB U MOJIyIPO-

BOJHUKOB. TepMO3I€KTpOHHAS
smuccusa. Konrakr

nByX MeTaiioB. KoHTakTHas pa3HOCTb
MOTEHLIUAJIOB.

KoHTakT MeTani-nonynpoBoAHUK B
PaBHOBECHOM U

HEPABHOBECHOM COCTOSIHMSIX.
IIpuKOHTaKTHBIE CIIOU

o0eHeHMs1, 00oralleHus, THBEPCHUU.
O¢pdexr ort-

ku. TonmuHa 06eTHEHHOTO CITOS.
Pacnpenenenue mno-

tenuuana Juoxa [lortku. BAX auona
[TorTtku. P-n

IIEPEXO0/l, €r0 SIHEPreTUUECKUE
JarpaMMsbl B paBHO-

BECHOM U HEPABHOBECHOM COCTOSIHHH.
O0eHEHHBIICIION, AIEKTPUYECKUE
noJsi B 00eHeHHOM cioe. Pes-

KW Y IUIABHBIN P-N NEPEXOBL.
TonmuHa 00egHEeHHO-

ro cnost. KonraktHas pa3HOCTh
noTteHianos. O0par-

HBIM TOK p-n I1€pexo/1a, ero
cocrasistonue. BAX p-n

nepexona. 3apsinHas u qudy3nonHas
€MKOCTH p-n

nepexoza. [Ipobdoit p-n nepexona u ero
MEXaHU3MBbI

(JTaBUHHBIH, TYHHEJIBbHBIN, TETJIOBOM).

TIK-4, YK-1

Hroro

6 IloynpoBOIHUKOBBIE
OBl ¥ OUIIONIApHBIE
TPaH3UCTOPBI

[TomynpoBOIHUKOBBIE MPUOOPHI HA
OCHOBE p-h mepe-

xoza. [TomynmpoBOAHUKOBBIE TUOIBI.
OHepreTuyeckue

JMarpaMMbl, IPUHIUI ACHCTBUA,
OCHOBHBIE XapakTe-

PUCTUKH U NapaMeTpsl. bunonsipabie
TPaH3UCTOPHI.

[IprHIMD AEHCTBUSA, CXEMBI
BKJIFOUCHMS, DHEPreTUYe-

CKHE 30HHbIEC JUATPAMMBI,
BOJIbTAMIIEPHBIE XapaKTe-

PUCTUKH, OCHOBHBIE TAPAMETPHI.

I1K-4, VK-1

Hroro
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7 I1oBEpXHOCTHBIE SIBJICHUS
B [IOJIyIPOBOJIHUKAX.
IloneBblie TpaH3UCTOPBI

[ToBEepXHOCTHBIE COCTOSIHUS B
nosrynpoBojiHuke. [ToBepxHocTHAs
pexomOuHanus. [lpunoBepxHoCTHBII
CJI0i1 00BEMHOTO 3apsa.
[ToBepxHOCTHAsI IPOBOAUMOCTD.

A dexr nons. MAI-cTpyKTyphbI.
Bousbt-

dapaansie xapakrepuctuku M/II1-
cTpykTyp. IloneBbie TpaH3UCTOPBHI.
IToneBblie TpaH3UCTOPHI €
YIpaBISIOMUM p-n niepexogom. BAX
stux npudopos. MIIT (MOII)-
Tpansucropsl. Uneansnas M/II1-
CTPYKTYpa.

M/II-TpaH3ucTOpbl CO BCTPOEHHBIM U
WHIYIUPOBaHHBIM KaHaioM. BAX
M/II-Tpan3ucropa. Pexxumsl
00eHEeHMs1, 000ralleHus, THBEPCUU.
Posb MOBEpXHOCTHBIX COCTOSTHUI.
PaznoBuanoctn M/III-TpaH3ucTopos.

TIK-4, YK-1

Hroro 4

8 DOTORIEKTPUUECKUE
SIBIICHUS B
MOJIYIIPOBOIHUKAX

dotornpoBoauMocTh. CrieKTpasibHast
3aBHCHUMOCTH ()OTOMPOBOJIUMOCTH.

cDOTOl'IpOBOZ{I/IMOCT]': pu UMITYJIbCHOM

ocsemeHnd. PoTorneKkTpuIecKue

3 eKThl. YCTpoicTBO, MPUHLIUI
JCWCTBHSI, OCHOBHBIC XapaKTEPHCTHKH
doropesucropa, hotoauona,
(doTosrnemenTa, GOTOTpaH3UCTOPA.

I1K-4, VK-1

Utoro 4

9 ®du3znyeckre OCHOBEI
HaHORJICKTPOHUKH

KBaHTOBBIE pa3zMepHbIE CTPYKTYPHI.
Oco0eHHOCTH PHEPTETHYECKOTO
CIEKTpa YacTHI] B CUCTEMaX
MMOHMKEHHOUW pa3MEpHOCTH.
HaHocTpyKTypBl U 371EMEHTHI
HaHO3JIEeKTPOHUKHU. [TpobiieMbl
OJIHODJIEKTPOHHUKH.

IT1K-4, YK-1

Utoro 4

Hroro 3a cemectp

36

Hroro

36

HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEMHHAPOB) MPUBEACHO B TabmuIe 5.3.

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

Tabnuma 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

HasBanus paznenoB (Tem)
JVCIIATUTHHBI

HanmeHoBaHME TIPAaKTUIECKUX
3aHATUHN (CEMUHAPOB)

TpynoeMKocCTb,
q

dopmupyembie
KOMIIETEHIINH

3 cemecTp

2 DneMeHTsI (PU3HUKH
TBEPAOTO TeJla

DneMEHTBI 30HHON TEOPUH TBEPABIX
Tell

YK-1

Htoro
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3 OcHOBBI (hU3UKH CraTucTiKa 3JIEKTPOHOB U JIBIPOK B 2 YK-1
MOJIyTIPOBOJIHUKOB HOJIYTIPOBOJIHUKAX.
['enepanmst 1 peKOMOUHAIIHS 2 YK-1
HOCHUTEJIEH 3apsia.
Huddysus u npeiid Hocurenei 2 YK-1
3apsi/ia B IOJTYIPOBOIHUKAX.
Htoro 6
4 DNIeKTpONPOBOHOCTh DJIEKTPONPOBOJAHOCTH TBEPJIBIX TEII. 2 YVK-1
TBECPABIX TECJI HToro 2
5 KoHTakTHBIE SIBICHUA KoHTakT MeTauI-1osynpoBOIHUK. 2 [IK-4, YK-1
®u3nyecKue SBJICHUS B p-n 2 [1K-4, YK-1
nepexoye
HUroro 4
7 IloBepxHOCTHBIE siBJICHUs |[I0BEpXHOCTHBIE SIBIICHUS B 2 [IK-4, VK-1
B [IOJIyIPOBOJIHUKAX. HOJTYTIPOBOTHUKAX
[ToneBbie TpaH3UCTOPBI Htoro )
8 DOTO3NEKTPUUECKUE DOTOINEKTPUUECKUE SABIICHUS B 2 [1IK-4, VK-1
SIBJICHUS B HOJTYIIPOBOIHUKAX
HOJIYTIPOBOTHUKAX Utoro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbIX paboT nmpuBeeHO B Tabmuie 5.4.
Tabymna 5.4 — HaumeHoBaHue 1a00paTOPHBIX padoT
HagBaiﬁi}fgﬁiﬁiﬁ (rem) HaumeHnoBanue 1abopaTopHbIX paboT prﬂoe:moc“’ q;giﬁgfgjr;;e
3 cemecTp
3 OcHOBBI (PU3UKH H3Mepenne noaABMKHOCTH HOCUTENIEH 4 [1K-4, YK-1
HOJIYIIPOBOIHUKOB 3apsja.
Omnpenenenue 11 y3noHHON TITHHBI 4 I1K-4, YK-1
U BpEMEHH
KHU3HU HEPABHOBECHBIX HOCUTENEH
3apsjia
Hroro 8
4 DeKTPONPOBOTHOCTD Uccnenoanue 3¢ dexra CHIIBHOTO 4 [1K-4, YK-1
TBEPJIBIX TEJ nosist (9pdexrt ['anna) u ero
UCIIOJIb30BAHUE B YCTPOHUCTBAX
MHUKPOJIEKTPOHUKE.
Onpenenenne BpeEMEHU KU3HU 4 I1K-4, YK-1
HEpaBHOBECHBIX HOCUTENEH 3apsaaa
METOJIOM MOYJISILIUK TPOBOJUMOCTH.
HccnenoBanue temnepaTypHOl 4 [1K-4, YK-1
3aBUCUMOCTH 3JIEKTPOIIPOBOJHOCTH
repMaHHUs.
Hroro 12
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6 ITonynpoBOAHUKOBEIE HccnenoBanue BOJIbTAMIIEPHBIX U 4 [1IK-4, YK-1
JIMOJIbl ¥ OUMOJISIPHBIE BOJIbT(apaJHbBIX XapaAKTEPUCTUK
TPaH3UCTOPBI MOJIyIIPOBOIHUKOBOI'O AMOAA.

Hroro 4
8 DOTO3EKTPUUECKHE Nzyuenue GpoTonpoBoIuMocTi 4 I1IK-4, VK-1
SBJICHUS B MIOJIyIIPOBOIHUKOB U OINpPEAEIEHUE
MOJIyIPOBOTHUKAX BPEMEHM JKU3HU HEPABHOBECHBIX

HOCHTENEN 3apsiza.
HUroro 4
Hroro 3a cemectp 28
Hroro 28

5.5. KypcoBoii npoekT / kypcoBasi padora
He npenycMoTpeHo y4eOHBIM IIaHOM
5.6. CamocTosTebHaAs1 padoTa

Bunbl camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpPyEMble KOMIIETCHIIMH MPECTaBICHbBI B
Tadymue 5.6.
Tab6ymma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh U (hOPMHUPYEMBIE KOMIETEHITUN

Buner
HaszBanus pasznenos . Tpynoemkocts, | Popmupyemblie
S — CaMOCTOSITEIIbHON u KOMITCTCHIIIH DopMBI KOHTPOJIS
paboThl
3 cemecTp
1 BBoaHast yacTh [ToaroroBka K 3auety ¢ 2 VK-1 3a4éT ¢ OLIEHKOH
OLICHKOH
[TonroroBka k 2 YK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 Dnementsl puzuku  |IloaroroBka k 3a4eTy 4 YK-1 3auéT C OLEHKON
TBEPAOIO Tena OLICHKOH
[ToaroroBka k 2 YK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 4 YK-1 [IpakTrueckoe
MIPAKTUYECKOTO 3a/IaHus 3a/laHue
Hroro 10
3 OcHOBBI (QHU3UKH [ToaroroBka K 3a4eTy ¢ 4 [K-4, VK-1 3a4éT ¢ OIleHKOU
MOJIYTIPOBOTHUKOB OIICHKOM
IloaroroBka x 2 IIK-4, VK-1 TectupoBanue
TECTUPOBAHUIO
Brinosinenue 4 YK-1 [IpakTrnueckoe
MPaKTUYECKOT0 3aJaHusl 3a/1aHue
ITonroroBxka K 3ammre 4 IIK-4, YK-1 3ammuTa oT4YeTa
oTyeTa 1o 10 17abopaTopHOI
naboparopHOit paboTe pabote
[TonroroBka K 4 [1K-4, YK-1 JlabGopaTopHas
nabopatopHoi pabore, paborta
HamucaHle oT4era
Hroro 18
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4 DnexTponpoBoaHOCTH |[loAroToBKa K 3a4eTy ¢ 4 [1IK-4, VK-1 3auéT ¢ OIleHKON
TBEPIBIX TEI OLICHKOH
TloaroroBka x 2 IIK-4, YK-1 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 4 YK-1 [IpakTrueckoe
MIPAKTUIECKOTO 3a/IaHuUs 3a71aHue
IloaroroBka k 3amure 2 IIK-4, YK-1 3amura oTyeTa
oT4YeTa 10 110 J1a0OPaTOPHOI
naboparopHOit paboTe pabore
[ToaroroBka k 2 [TIK-4, YK-1 JlabopaTopHas
nabopatopHoi pabore, paborta
HaIMCcaHUe OTYeTa
Hroro 14
5 Konrakthsie sBienus |Iloaroroska k 3auery ¢ 4 [1K-4, YK-1 3auéT Cc OLEeHKOI
OLICHKOM
TloaroroBka x 2 IIK-4, YK-1 TectupoBanue
TECTUPOBAHUIO
Brinosnnenue 4 [1IK-4, VK-1 [IpakTrueckoe
MIPAKTUIECKOTO 3a/IaHus 3a71aHue
Hroro 10
6 ITonynpoBoauukoBeie |IloAroToBKa K 3a4eTy C 4 IIK-4, YK-1 3a4éT C OIlEHKOH
JINO/IBl U OWTIOJNISIPHBIE | OLICHKOM
TPaH3UCTOPBI IloaroroBka k 4 IIK-4, YK-1 TectupoBanue
TECTUPOBAHUIO
ITonroroBxka K 3amure 4 IIK-4, YK-1 3amura oT4eTa
oT4YeTa 10 110 J1a0OPaTOPHOI
naboparopHoit paboTe pabore
[ToaroroBka k 4 IIK-4, YK-1 JlabGopaTopHas
nabopatopHoi pabore, paborta
HalMCcaHUe OTYeTa
Hroro 16
7 IloBEpXHOCTHBIE [ToaroroBka K 3a4eTy ¢ 4 [1IK-4, VK-1 3auéT ¢ OIIEHKOU
SIBJICHUS B OLICHKOM
IOJIYIIPOBOAHHKAX. TloaroroBka x 2 IIK-4, YK-1 TectupoBanue
llomneBbie TPAH3UCTOPBI | TecTHPOBAHUIO
Hroro 6
8 ®otornexrpuyeckue |[loaroroBka k 3auety ¢ 4 [1IK-4, VK-1 3auéT ¢ OIlCHKOU
SIBJICHUS B OLICHKOM
HOJTYIIPOBOAHUKAX IloaroroBrka k 2 [IK-4, YK-1 TectupoBanue
TECTUPOBAHUIO
IloaroToBka K 3aIiuTe 4 I[IK-4, YK-1 3amuTa oT4eTa
oT4eTa 1o o 1abopaTopHOi
nabopaTopHoii padote pabote
[ToaroroBka k 4 [1K-4, YK-1 JlaboparopHas
naboparopHoii padore, paborta
HamMcaHUe OT4YeTa
Htoro 14
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9 ®usnueckue ocHoBbl |[loaroroBka K 3a4eTy ¢ 4 [1K-4, VK-1 3a4€T C OIEHKOM
HaHODJICKTPOHUKHU OLICHKOH
TloaroroBka x 2 IIK-4, YK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 98
Hroro 98

5.7. CooTBeTcTBHE KOMIIETEHUMH, (DOPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIIMHBI,

U BU/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATHI
Bunael yueGHOI nesTebHOCTH
dopmupyembie
Jlek. | Ilpak. | Jla6. | Cam. DopMBI KOHTPOJIA
KOMITETEHIINH
3aH. 3aH. pao. pad.
I1IK-4 + + + + 3a4éT ¢ OIICHKOM, 3aIlMTa OTYETA 1O
naboparopHoit padore, JlabopaTopHas padora,
[TpakTudeckoe 3ananue, TecTupoBaHue
VK-1 + + + + 3a4€T ¢ OIEeHKOM, 3alkTa OTYEeTa 110
nabopaTopHoi pabote, JlaboparopHas padoTa,
[IpakTrueckoe 3ananue, TecTupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst

6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOIIS IPEICTaBICHbI B Ta0bmuiie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH

. . MakcumanbHbIi
MakcumanbHbIi MakcuManbHbIi
Oas 3a mepuon Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-yr0 KT ¢ OaJi 3a IepuoI
Mexay 2KT u Ha CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
3a4éT C OLlEHKOH 0 0 15 15
3amuTa oT4eTa Mo 0 10 10 20
nabopaTopHoi paboTe
JlaGopatopHas pabota 0 10 10 20
[TpakTueckoe 3agaHue 10 10 10 30
TectupoBanue 5 5 5 15
HToro MakcumyM 3a 15 35 50 100
HEpPUOL
Hapacratomum urorom 15 50 100 100
6.2. IlepecueTt 0a/110B B OLIEHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTaBICH B TabmuIe 6.2.
Ta6muia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIIHI KOHTPOJIb
banibl Ha 1aTy TEKyIIEro KOHTPOJIsS Onenka
>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
13
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Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK 3

< 60% oT MakcUMaJIbHOI cyMMBbI OaiioB Ha naty TK

6.3. [lepecuer cyMMBbI 02/1J1I0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

Hepecqu CYMMbI 0aJlJIoOB B TPaAUIIUOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI OaJUIOB B TPAIUITMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAM4HO)
4 (xopo1o) (3a4TEHO) 85-89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6annos F (meynoBnerBoputeabHO)

7. YueOHO-MeTOoAuYecKoe 1 MH(OPMAIIHOHHOE o0ecTieuyeHne TUCITUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Illyka, A. A. HanosnextpoHuka : yueOHHK 11 By30B / A. A. Illyka ; mox oOmieit penakmueii A.
C. CuroBa. — Mocksa : U3narensctBo HOpaiit, 2022. — 297 c¢. — (Boicuiee o6pazoBanue). — ISBN
978-5-9916-8280-0. — TexcT : anexktpoHHBIA // OOpa3zoBartenpHas miatgopma FOpait [caiit].
[DmexTpoHHEI pecypc]: — Pexum moctyna: https://urait.ru/bcode/490154.

2. I'yproB B.A. TBepnoTenpHas 37eKTpOHHUKA: ydeOHOE TocoOue i By30B. — 2-€ U3/, 10T. — M.:
Texnocgepa, 2005. — 406 c. (manmmune B 6ubimoreke TYCVYP - 88 7k3.).

3. EpumoB U. E., Ko3sips U. ., T'opobyHos 0. U. "Mukposnexkrponuka. ®usndeckue u
TEXHOJIOTUYECKUE OCHOBBI, HAACKHOCTR': YueOHoe mocobue st By3oB — M. BIII, 1986. - 464 c.
(manmuue B 6udnuoreke TYCVYP - 54 3k3.).

4. ®u3nyecKkue OCHOBBI MUKpPOIJIEKTpoHHKH: Yuebnoe mocobue / H. C. Hecmenos, M. M.
CnaBuukoBa, A. A. lllupokos. - Tomck : TYCVYP, 2007. -276 c. (nanuuue B 6ubnunorexe TYCVYP - 170
9K3.).

7.2. lonoJTHUTEIbHAS JIUTEpaTypa

1. OparynoB BII., Heussectnuwiit U.I'., I'puguun B.A. OCHOBBI HaHO3JIEKTPOHUKH:yueOHOE
nocobue 1711 By30B — M.: @uzmartkuura, 2006. — 494 c. (nanuuue B 6ubnunoreke TYCVYP - 20 5k3.).

2. boprapar H.W., I'apunos C.A.,I'epacumenxo H.H. u np. HanoTexHonoruu B 3J1eKTpOHUKE. —
M.: Texnocdepa, 2005. -446 c. (Hanuuue B Oudbnuoreke TYCVYP - 20 3k3.).

3. ®enopos, b. B. Dnements! Gpusuku TBepAoro Tena : yuedHoe nocodue / b. B. denopos, . .
Hepanosckuit. — Tromens : Trom['HI'Y, 2012. — 236 ¢. — ISBN 978-5-9961-0557-1. — Tekcr :
ANEKTPOHHBIN // JlaHb : 2MeKTpOHHO-OMOIMOTEUHass cucTeMa. [DIeKTpOHHBIA pecypc]: — Pexum
noctymna: https://e.lanbook.com/book/28347 .

7.3. YueOHO-MeTOANYeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE TOCOOUSI

1. dusznueckue OCHOBBI MUKPO- U HAHOANEKTPOHUKHU: COOPHUK 3a/1a4 U METOJUYECKUE YKa3aHUS
Mo MpoBeAcHHUI0 MpakTudeckux 3aHsaTuit / M. M. CnaBuukoBa, H. C. Hecmenos - 2015. 32 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/5641.

2. W30OpanHbie riaBbl (GU3NKH TBEPAOTO Tena: MeToanuecKkue yKazaHUs MO CaMOCTOSATEIbHOU
pabore / M. I'. KucreneBa - 2012. 30 c. [DnexkTpoHHBIN pecypc]: — Pexum gocrtymna:
https://edu.tusur.ru/publications/1743.
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3. UccnenoBanue CTPYKTYpPbl METaUI-IUAIEKTPUK-TIOJIYIPOBOIHUK: MeTonnueckue ykazaHus K
71a60paTOPHOMY 3aHATHIO N0 AUCHUIIINHE «DU3NYECKHEe OCHOBBI MUKPO- U HAHORJEKTPOHUKNY / M. M.
CnaBHukoBa, C. A. Aptumen - 2022. 11 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9953.

4. zyyenue ¢(HoTONPOBOAUMOCTU MOJYNPOBOAHUKOB M OIpEIeieHHE BPEMEHU >KU3HU
HEpPaBHOBECHBIX HOcHUTeJel 3apsna: Meronuueckue ykaszaHus K JabopaTOpHOMY 3aHSTHUIO IO
mucturnHe «du3ndeckne 0OCHOBBI MUKPO- U HAHOAJIEKTpOoHUKWY / M. M. CnaBaukoBa, C. A. ApTHies -
2022. 11 c. [DnekTpoHHBI pecypc]: — Pexum poctyna: https://edu.tusur.ru/publications/9954.

5. V3amepeHne MOABMIKHOCTH HOCHUTENEH 3apsaa: MeTonudeckue yKa3zaHus K J1adopaTOpHOMY
3aHATHUIO MO JUCHUIUINHE «DU3UUecKue OCHOBBI MUKPO- U HaHO3JIEKTpoHUKW» / M. M. CnaBHHKOBA -
2022. 8 c. [DnexTponHnslii pecypc|: — Pexum noctyma: https://edu.tusur.ru/publications/9956.

6. OnpeneneHne BPEMEHH KM3HU HEPAaBHOBECHBIX HOCUTENEH 3apslia METOAOM MOIYJISALHNU
MPOBOAUMOCTH: MeToanueckrue ykazaHus K J1a00paTOPHOMY 3aHSATHIO MO JucHUILINHE «Du3ndeckue
OCHOBBI MUKPO- ¥ HaHOAJIEKTpoHUKH» / M. M. CnaBaukoBa, C. A. Aptumies - 2022. 6 c. [DneKTpOHHBIN
pecypc]: — Pexxum moctymna: https://edu.tusur.ru/publications/9959.

7. OnpeneneHue MUPUHBI 3aNPEIICHHON 30HBI METOJAOM OOpPAaTHBIX TOKOB P-n Mmepexoja:
Meroanueckue yka3aHus K 1a00paTOpPHOMY 3aHSTHIO 110 JUCHUIIINHE «DU3UYECKHe OCHOBBI MUKPO- U
HaHodIeKTpoHUKN» / M. M. CnaBuukoBa - 2022. 10 c. [DnekTpoHHBIN pecypc|: — Pexum moctyna:
https://edu.tusur.ru/publications/9952.

8. UccnenoBanue BOJbTAMIEPHBIX M BOJbT(apagHbIX XapaKTEPUCTHK MOJYNPOBOJHUKOBOIO
nuona: Meroandeckue ykazaHusl K J1a0OpaTOPHOMY 3aHSATHUIO MO JUCHUILINHE «DU3NYECKHE OCHOBBI
MHKpPO- U HaHO3JIeKTpoHUKW» / M. M. CnaBHukoBa, C. A. Aptumes - 2022. 12 c. [DIeKTpOHHBIN
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/9960.

9. UccnenoBanue >¢dekra 'anna: Metoanueckue ykazaHus K JJaOOPATOPHOMY 3aHSATHIO IO
nucturnHe «du3ndeckne 0OCHOBBI MUKPO- M HAHOAJIEKTpoHUKW» / M. M. CnaBaukoBa, C. A. ApTHIes -
2022. 11 c. [DnekTpoHHBI pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/9958.

10. U3mepenue h-mapameTpoB OHMMOJAPHOTO TpaH3UCTOpa: MeToAMYeCKHEe YKa3aHUs K
71a60paTOPHOMY 3aHATUIO TIO AUCHUIUINHE «DU3NYECKHE OCHOBBI MUKPO- U HAHORJEKTPOHUKNY / M. M.
CnaBHukoBa, C. A. AprtumeB - 2022. 10 c. [DnekTpoHHBIH pecypc]: — Pexum gocrtyna:
https://edu.tusur.ru/publications/9962.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrPaHUYEeHHBIMH BO3MOKHOCTSIMM 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YHUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMax,
aIalITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBbS U BOCHPUATHS HHOOPMALIUY.

J1s1 JIMI ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMIL ¢ HAPYIIEHUSIMU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPOo(eccuoHATbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUIIMHBI PEKOMEHAYETCS 00palmaThCsa K COBPEMEHHbIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrieyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

I[J'[?[ MMPOBCACHUA 3aHATHH JICKOUOHHOT'O TUIIA, TPYHIIOBBIX U MHAWUBUAYAJIbHBIX KOHCYJ'[I)TaIII/II\/JI,
TCKYLICT0 KOHTPOJIA U HpOMGX(YTOqHOﬁ aTTeCTAall UCIIOJIB3YCTCA yqe6HasI AyJAUTOpUA C JOCTATOYHBIM
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KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOM rpymibl, 000pyA0BaHHAs JOCKOH M CTaHAApPTHOU y4eOHOU
MeOenbto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILTHHBIL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1isl NPAKTHYECKUX 3aHATHI

W3meputensHas nabopaTopusi: yueOHas ayAUTOpUs Ul IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA,
yueOHass ayauTOpHUs AJIS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THUIMA, ydueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a00PaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEACHUS 3aHATUNH CEeMUHAPCKOTO
THMNA, IOMEUIEHHUE JUJId NMPOBEACHUS TEKYILIEro KOHTPOJS U MPOMEXYyTOo4HOM arrectauuu; 634050,
Tomckas obnacts, . Tomck, Jlennna npocnexr, a. 40, 316 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- Bexropnsiii ananuszatop ueneir Ob30P-103;

- BexTopHbIil MITyJIbCHBIN aHanu3aTop nenei P4-11-01;

- JlaGopaTopuslii cTeH "OYyHKINOHATIBHBIE Y3716l MUKPOBOJIHOBOM TEXHUKHU";

- BoasT™meTp B6-9;

- I'eneparop curnanos I'CC-05 - 3 mr.;

- I'eneparop-uacroromep FG-7020;

- U3mepurens JI2-22 - 2 mit.;

- Uctounuk nuranus b5-43;

- JIuneitnpiid nctounuk muTanus HY 3003 - 2 mr.;

- Mynstumerp APPA 207;

- Ocminorpag RIGOL DS 1042 C;

- Ocmnorpad ¢ ¢pynkmuei reneparopa curaanos Keysight DSOX1102G - 2 mwir.;

- Hudposoii ocummnorpad DSO-3202A;

- Hudporoii ocrimnorpad GDS-806S - 4 mit.;

- Mukpockon Ansramu CMO745T;

- [Ipoextop LG RD-DX130;

- MarauTHO-MapKepHas J10CKa;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Google Chrome;

- Kaspersky Endpoint Security 10 mnst Windows;

- Microsoft Windows;

- OpenOffice;

8.3. MaTepI/IaHbHO-TeXHI/IquKOC U IIpOorpaMmmMHoOe odecneyeHue A9 HaﬁopaTOprIX paﬁoT

W3mepurensHas nabopaTopusi: yueOHast ay IuTOpuUs ISl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIIA,
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAas Ay AUTOPHS ISl MPOBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIA, TOMEIIEHUE JJs MPOBEICHUS TEKYIIero KOHTPOJS M MpoMexkyTouyHou artectanuu; 634050,
Tomckas o6macte, r. ToMck, Jlennna npocnexr, a. 40, 316 ayx.

Onucanue uMeroerocs 000pya0BaHus:

- Bekropnsiii ananuzatop ueneit Ob30P-103;

- BekTopHbIil uMITy IbCHBIN aHanu3aTop nenei P4-M-01;

- JJaGoparopusiii creH "D yHKIMOHATBHBIE Y3JIbl MUKPOBOJTHOBOM TEXHUKH'";

- BoasT™meTp B6-9;

- 'enepatop curnanos I'CC-05 - 3 mr.;

- 'eneparop-uactoromep FG-7020;

- U3mepurens J12-22 - 2 wt.;

- Ucrounuk nutanus b5-43;

- JImaewnpid ncrounuk nutanusg HY3003 - 2 mT.;

- Mynstumerp APPA 207;

- Ocmmmorpad RIGOL DS 1042 C;

- Octmmorpad ¢ pynkiueit reaeparopa curnaioB Keysight DSOX1102G - 2 mir.;

- LHudporoii ociimmtorpadg DSO-3202A;
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- Hudporoii octimmtorpad GDS-806S - 4 mT.;

- Mukpockon Ansramun CMO745T;

- [Tpoextop LG RD-DX130;

- MaruuTHO-MapKepHas J0CKa;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Google Chrome;

- Kaspersky Endpoint Security 10 qns Windows;
- Microsoft Windows;

- OpenOffice;

8.4. MaTepua/IbHO-TeXHNYECKOE M MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNNbHOU pabOThl UCTIONB3YIOTCS YUueOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTu «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U UHBAJINI0B

OcBoeHME AUCHUILIMHBI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYHMIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MTPEINOJaBaHuUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha d3KpaHe) MPH MOMOILHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHSAX ¢ OOYyYaIOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeacTBa
npuema/mnepeaadyn yueOHoM nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.

9. OueHOYHbIe MaTePUAJIbl U METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAUMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMHpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCHHHJII/IHOﬁ
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KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, peCcTaBlIeHHbIe B Tabuuue 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJIS M OLICHOYHBIE MATEPHATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JCIUTITUHBI KOMITETCHIINH
1 BBoaHast yacTh VK-1 3a4éT C OLIEHKOH Ilepeuenb BOIIPOCOB IJ1st
3a4eTa ¢ OLEHKOM
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
2 DnemenTsl pusuku TBeproro |YK-1 3auét c ouenkoit  |Ilepedenp BompocoB st
Tena 3a4eTa ¢ OLCHKON
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
3 OcHOBBI (PUBUKH [1K-4, YK-1 3a4ét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
IIOJIYITPOBOIHUKOB 3a4era ¢ OLEHKON
3ammra otyera no |[IpumMepHsIil nepeueHb
nabopaTopHOI BOITPOCOB JIJIs1 3aLUTHI
pabote 1a00paTOpHBIX paboT
Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHHe
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
4 DneKTpOnpOBOIHOCTD [IK-4, YK-1 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
TBEPABIX TEN 3a4eTa ¢ OLEHKOM
3amuta otdyeta mo |[IpumMepHbIil mepedyeHb
nabopaTopHOit BOIIPOCOB JUISI 3aLUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl m1abopaTopHbIX padoT
pabota
IIpaxkTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3a/1laHue
TectupoBanue [IpumMepHbIi TEpedeHb
TECTOBBIX 3aJaHUN
5 KoHTakTHBIE SBICHUS [IK-4, YK-1 3auér c onenkoit  |Ilepeuennb BompocoB Jist

3a4ueTa C OLIEHKON

[TpakTrueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue [IpuMepHbIi TEpeUeHb

TCCTOBBIX SaﬂaHI/Iﬁ
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6 [lonynpoBonuukosbie nuoasl |I11K-4, VK-1 3auét c ouenkoil  |Ilepedyenp BonpocoB s
¥ OUTIOJISIPHBIC TPAH3UCTOPHI 3aueTa C OLEHKOM
3amuta otdyeta o |[IpumMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3AILIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
7 IloBEpXHOCTHBIE SIBIICHUS B [1IK-4, YK-1 3a4ét c onieHkol  |[lepedenn BOMpoCoB 1Jist
noJIynpoBoaHuKax. [lonessle 3a4eTa ¢ OLECHKON
TpaH3UCTOPBI TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
8 ®oroanexrpuyeckue apienus |11K-4, YK-1 3auét c ouenkoii  |Ilepedyenp BompocoB it
B MOJyIIPOBOAHUKAX 3a4eTa ¢ OI[EHKOM
3amuTa otyera no |IIpumepHslil nepeyeHb
nabopaTopHOi BOIIPOCOB ISl 3aILATHI
pabote 71a00paTOPHBIX pabOT
Jlaboparopuas Tembl 1a00paTOPHBIX padoOT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
9 ®uznyeckue OCHOBBI I1IK-4, VK-1 3auér c ouenkoil  |Ilepedens BonpocoB s
HAHODYJIEKTPOHUKHU 3a4eTa ¢ OLEHKON
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBLIX 3aJaHUN

[lkana oneHkH cHOPMUPOBAHHOCTU OTIEJbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00y4eHHUS IO

JTUCHUIUIMHE TpUBeeHa B Tabmuie 9.2.

Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOy4YEHHS IO

JAUCUUILIIMHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(HOPMHPOBAHHOCTH
Orenka bannst 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEILHO) | MAKCUMAIBHOM | MIIM (PparMeHTapHbIE YMEHUN UITn HABBIKOB WJIN
CyMMBI 0aJuIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbBIE
OCBOEHHOE MpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHBIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMAaTHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
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4 (xoporo) ot 70% no c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaliue yCIIEITHOE, HO yCIENIHOE, HO
MaKCHMaJIbHOM OTJICITbHBIC coJieprKaIniue COJIepIKaIIue
CYMMBI Oa1oB HpO6JI€MI>I 3HAaHUA OTACJIIbHBIC OTACJIBHBIC
poOesbl yMEHUe poOebI
[IPUMEHECHUE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopmupoBaHHble | CHOPMHUPOBAHHOE YCHENTHOE U
MaKCUMAaJIbHOW | CHCTEMaTHYECKHUE yYMEHHUE CUCTEMaTHUYECKOE
CYMMBI 0aJUTOB 3HAHUS pUMEHEHUE
HaBBIKOB

[Ikana KOMIUIEKCHOW OLIEHKH CPOPMHUPOBAHHOCTH KOMIIETECHIMI MprBeieHa B Tabmuie 9.3.

Tabmuma 9.3 — [llkana KOMITICKCHOM OIICHKH C(OPMUPOBAHHOCTH KOMITCTESHITHI

Ornenka

dopmynupoBKa TpeOOBAHUH K CTETICHH KOMIIETEHITHH

2
(HEeyAOBIIETBOPUTEINIHHO)

He nMeet He0OXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

nJIn

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBleHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHI)I I/ISY‘IaCMOFO DJICMCHTA coz[epmaHI/m, nux
OTHECEHHOCTH K ONPEJICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, I/I306pa)KCHI/I$[X MM CXe€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparatecs it 00Jiee IeTaaIbHOTO €r0 YCBOCHHUS.

(YIOBJIETBOPHUTEIHHO)

3 3HaTh U YMETh Ha PeNPOAYKTHBHOM ypoBHE. OOyJaronuxcs 3HaeT
W3YUYEHHBIN 3JIEMEHT COACP)KaHUS PEMPOTyKTUBHO: MPOU3BOJIBLHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTH B JIEMOHCTPUPYEMBIX
IECUCTBUAX.

4 (xopo1o) 3HaTh, yMETh, BIA/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh HA 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JJOCTOUHCTBA, OTPAHUYEHUS, UCTOPHIO U

MCPCICKTUBLI Pa3BUTUA U 0COOEHHOCTH AJId pa3HbIX 00BEKTOB YCBOCHUA.

3HaTh, yMETh, BJI/ICTh HA CHCTEMHOM ypoBHE. OOy4JaroIuiics 3HaeT
W3YUYEHHBIHN 2JIEMEHT COACPKAHUS CUCTEMHO, TPOU3BOJIBHO U JIOKA3aTEIIbHO
BOCITPOM3BOUT CBOU 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
NEUCTBUSIX, YUUTHIBASI U YKA3bIBasl CBS3U U 3aBUCUMOCTH MEX]Y dTHM
AJIEMEHTOM M JIPYTUMHU dJIEMEHTAMU COACPIKAHUS TUCIUTIITUHBI, €T0
3HAYUMOCTD B COJICP>KaHUU TUCIUTIITUHBI.

5 (oTIM4HO)

9.1.1. IIpuMepHBIii IepedeHb TeCTOBBIX 3aIaHUI

1. HaiiguTe npaBWIbHBIC OTIPEICTICHUSI COOCTBEHHOTO TOYIPOBOIHUKA.

1) 3TO MOMYNPOBOAHUK C UACATHHOM KPUCTAITMIECKON CTPYKTYPOI;

2) 3TO NMOJYNPOBOJIHUK, B KOTOPOM €CTh CIHEIHATIbHO BBEICHHbIE IPUMECH;

3) TO MONYNPOBOJHUK, B KOTOPOM KOHLEHTpPALMK CBOOOJHBIX AJIEKTPOHOB M JIBIPOK BCEraa
paBHBI;

4) 3TO OJIYITPOBOJTHUK, B KOTOPOM HET KaKUX-THOO0 Ae(EeKTOB;

5) 5TO MOJYNPOBOJHUK, B KOTOPOM KOHLEHTpalus COOCTBEHHBIX HOCHUTENIeH 3apsia
npeoOagaeT.

. IIpu xakoii Temneparype JOHOPHBIN U aKIIENTOPHBIN MOJIYITPOBOJHUKHN MMPUOOPETAIOT CBONCTBA
cOOCTBEHHOTO MOIYIPOBOAHHUKA?

1) mpu m00bIX TeMmepaTypax MpUMECHBIE MOTYNPOBOIHUKHN COXPAHSIOT CBOU CBOMCTBA, Tak
KaK MpUMECHBIE aTOMBI OCTAIOTCS B 00beMaX KpUCTAILJIOB;

2) mpu T = Ts, xorna ypoBerb @epmu rnepecekaeT TOHOPHBIN WIH aKIENTOPHBINA YPOBEHb;

3) mpu T Gonpme nim paBHoit Ti, korga ypoBeHb depMu MOKEH OKa3aThCsA B CEPEIUHE
3ampenieHHON 30HbI;
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4) npu Temriepatypax B obsactu Ts < T < Ti, koraa Bce MpUMECHbIC YPOBHH HOHU3UPOBAHBI.

3. Ykaxurte, rjae nNpaBUIbHO yKa3aHbl OCHOBHBIE M HEOCHOBHBIE HOCHUTENH 3apsja B
MOJTYTIPOBOIHUKE?
1) B JTOHOPHOM MOJYNPOBOJHUKE OCHOBHBIE HOCUTENH 3apsija — JbIPKU B BAJICHTHOU 30HE,
oOpa3yronuecs MpH Mepexoie U3 Hee AIEKTPOHOB B 30HY MPOBOJUMOCTH;
2) B IOHOPHOM NOJYIPOBOJAHUKE KOHIEHTPALMS 3JIEKTPOHOB B 30HE IPOBOAMMOCTH 3a CUET UX
nocTymiaeHus ¢ qoHopHOro ypoBHs npu 0 < T < Ti Beile, 4eM KOHIEHTpALUs JBIPOK B
BaJIeHTHOM 30He. [103TOMY 371€KTPOHBI B TOHOPHOM IOIYIIPOBOJHUKE HAa3bIBAIOTCS OCHOBHBIMU
HOCHUTEJISIMU 3apsijia, a IbIPKH — HEOCHOBHBIMU;
3) B aKLIENTOPHOM IMOJYIPOBOJHHUKE OCHOBHBIE HOCHUTENH 3apsija — 3TO 3JIEKTPOHBHI,
nepemenuue npu T > 0 B BAJIGHTHYIO 30HY C aKIENITOPHOT'O YPOBHS, @ HEOCHOBHbIE HOCUTEIU
— JIBIPKH, OCTABILUECS Ha aKIIENITOPHOM YPOBHE;
4) B COOCTBEHHOM IMOJYNPOBOJHUKE OCHOBHBIMU HOCUTEISIMU 3apsja SBJISIOTCS ABIPKU B
BaJICHTHOM 30HE, 00pa3yoluecs Mpy Mepexoe U3 Hee AIEKTPOHOB B 30HY MPOBOJUMOCTH.

4. Kakue mapaMeTpbl MOJIYIPOBOJHUKOB MOKHO ONPEIEIUTh U3 TEMIIEpaTypHOU 3aBUCHUMOCTH UX
AIEKTPONPOBOJHOCTH?
1) moABMKHOCTH HOCUTETIEH 3apsia;
2) KOHUEHTPALUIO JABIPOK U IEKTPOHOB;
3) yAenbHOE COMPOTUBIICHUE TIPH 33JJaHHOM TEeMIIEPaTypE;
4) mupuHY 3amnpemeHHol 30HbB U3 3aBucuMocTtu Inc(1/T) B obGmactu coOCTBEHHOU
MIPOBOAMMOCTH.

5. Kak noaBMKHOCTh HOCUTENEH 3apsiia B OJIYIPOBOJIHUKE 3aBUCHUT OT €r0 TEMIIEPATYPhI?
1) B 06sacTi HU3KUX TEMIEPATyp, KOr/Aa KOHIEHTpalus (POHOHOB Majia, a MPUMECHbBIE aTOMBI
y>K€ HOHU3UPOBAHbI, SJIEKTPOHBI U JABIPKU PACCEUBAIOTCS HA MPUMECHBIX MOHAX U MOJABUKHOCTh
HOCHUTEJeH 3apsijia Bo3pacTaeT NMPH yBeJIWUYeHUH Temmepartyphl. [Ipu Gosee BBICOKOH
TeMmepaTtype, Korja KOHUEeHTpauus (OHOHOB BO3pacTaeT MOABUKHOCTh HOCHUTENEH
YMEHbBIIIAETCS.
2)npu Manoil KOHUEHTpaluu (POHOHOB B 00JIaCTH HU3KUX TEMIIEPATyp MOJBUKHOCTh OCTAETCs
MOCTOSIHHOM MPH YBEJIMYEHUHU TeMIIepaTyphl;
3)B peanpHBIX MOJYNPOBOJIHUKAX B 00JaCTH HHU3KHUX Temmepatyp 3aBHCHUMOCTb W(T)
00BSICHSIETCSI paccesiHMEeM HOCHUTEeNel 3apsja Ha MOHAX NMpPUMeEcCEed U YBEIUYUBACTCS C
YBEJIMUEHUEM TEMIIEPaTyPhl;
4)B 001aCTH BBICOKMX TeMIIEpaTyp OCHOBHOE BIHSHHUE Ha MOJBUKHOCTH HOCUTEJEH 3apsaa
OKa3bIBaeT paccesHue Ha (oHOHax. TeMrepaTypHble 3aBUCUMOCTH CpEIHEN JATUHBI CBOOOTHOTO
nmpobera M cpeIHEH CKOPOCTH TETUIOBOTO JABWKCHUS HOCHUTENCH 3apsjia sIBISIOTCS MPUIHHON
YMEHBIICHUS UX MOABMKHOCTH C POCTOM TEMIIEPATYPHI.

6. KakoB ¢uznueckuii cMbIch TOHATHS « AU dy3UOHHAS JTHHA ?
1) paccrosiHue, MPOXOIMMOE HOCUTEIIEM 3apsiia 3a BpeMsl JKU3HU;
2) paccTosiHuE, HA KOTOPOM KOHTAKTHOE JJIEKTPHUECKOE T0JIe YMeHbIaeTcs B 2,71 pasa;
3) paccTosiHME, Ha KOTOPOM OOBEMHBIN 3apsij HEPAaBHOBECHBIX HOCHUTEJIECH KOMIICHCUPYETCS
00BEMHBIM 3apsAI0OM HECKOMIIEHCUPOBAHHBIX PUMECHBIX aTOMOB;
4) nnuHa obyacti 00bEMHOTO 3apsiia.

7. Kakue KOHTaKThl METAUI-MIOJYIPOBOAHUK HA3bIBAIOTCS 3aAMUPAIOIIUMU ?
1) KOHTaKTBI, B KOTOPBIX OTCYTCTBYET 3aMETHBIM TOK MpPH MOJade BHEUIHETO HaMpsKEHUS
0001 TOJIIPHOCTH;
2) KOHTaKThI, B KOTOPBIX COMPOTHUBJICHUE CJI0ST 00BEeMHOTO 3apsaa npu V < 0 oka3bIBaeTCs
3HAYUTENIbHO OO0JIBIIE COMPOTUBIICHHS OCTAIbHOM YacTH MOITYPOBOAHHKA;
3) KOHTAKThI, Y KOTOPBIX COMPOTUBJICHUE 00JaCTH 00beMHOr0 3apsiaa npu V > 0 3HaAUUTETHHO
MEHBIIIE COMPOTUBIICHUS OCTAILHOM YaCTH MOJIYIPOBOIHUKA;
4) KOHTaKT, 00OralIeHHbIH OCHOBHBIMU HOCHUTEISIMU 3apsnia, NepenieIInMyu U3 MeTalia B
MIPUIIOBEPXHOCTHBIN CJION MOTYNPOBOIHUKA.

8. Ot yero 3aBUCUT OOpPaATHBIN TOK p-N-TIepexo/ia B 00JIaCTH HACHITIICHUS ?
1) oT BeTMUMHBI IPUIIOKEHHOTO BHEIIHETO HAIPSHKEHMUS,
2) OT HaNPsHKEHHOCTH BHYTPEHHETO AJIEKTPUYECKOTO MOJIsI p-n MEPExXo/a;
3) OT KOHIICHTPAIIMK HEOCHOBHBIX HOCUTEJICH 3apsi/a;
4) ¢ poCTOM TeMIiepaTypbl OOpaTHBIN TOK YMEHBIIIACTCS.

9. VkaxuTe Npu4YuHbI, OOBSICHSIONINE MaTYyI0 TONIIUHY 0a3bl 17151 OUTIONIIPHBIX TPAH3UCTOPOB:
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1) mpu yMeHbIIEHMHM TOJUIMHBI 0a3bl CHUXKAETCS KOJMYECTBO HOCUTEJeH 3apsna,
PEKOMOMHUPYIOMIMX B HeW mpu 1uddy3un K KOJUIEKTOPY;

2) toymuHa 0a3bl OmpeaesieTcsl MUPUHON 00JIaCTel SMUTTEPHOTO M KOJJIEKTOPHOTO P-n
MEPEXO0JI0B U MOATOMY 3aBUCHUT TOJIHKO OT KOHIIEHTPAIIM B HUX OCHOBHBIX HOCUTEJIEH 3apsia;
3) cuuxeHue B 0a3e KOHIEHTPAUUM OCHOBHBIX HOCHUTEJEH 3apsija yMEHbIIAET
PEKOMOMHAIIMOHHBIE TOTEPH HOCUTENEH, HHKEKTUPOBAHHBIX SMUTTEPHBIM P-N MEPEXO/IOM, UTO
MOBBILIAET KOJUIEKTOPHBIHN TOK;

4) Maasi KOHIIEHTpaIlUsi OCHOBHBIX HOCUTEJICH 3apsga B 6a3e COOTBETCTBYET €€ OOJIbIIOMY
AIEKTPUUECKOMY CONPOTHUBJICHHUIO, YTO OOYCIOBJIMBAET MEHbIIEE 3JIEKTPHUUYECKOE
B3aMMOJICIICTBHE SMUTTEPA U KOJUIEKTOPA.

[Touemy ko3 dUIIHEHT TTepeaun TOKa SIMUTTEPA TPAH3UCTOPA B cXeMe ¢ o01el 6a30i MeHbIIe
€UHULIbI?

1) BcaencTBre MHXEKIIMH HEOCHOBHBIX HOCUTENEH U3 KOJIJIEKTOpa B 6a3y;

2) u3-3a OOJIBIIIOTO COMPOTUBIICHUS Oa3bl;

3) BcieacTBUEe peKkoMOMHAIUMU B 0a3e 4acTU HEOCHOBHBIX HOCHUTENEH, HHKEKTUPOBAHHBIX
SMUTTEPOM, U TIOCKOJIBKY 3(PPEKTUBHOCTH IMUTTEPA MEHbBIIIE €ANHUIIBI;

4) BcleACTBHE pACUIMPEHUS KOJJIEKTOPHOrO p-n Mepexoja MpHU Mojaye 3anuparomiero
HaIpPSDKEHUS.

DJIEMEHT KaKOM TPYIIIIBI CJIETyET BBECTH B TIOJYIPOBOIHUK, OTHOCSIIUICS K [V rpymime, 4ToOb1
MOJIyYUTh B HEM MPOBOJUMOCTH N-THMA?

1) V; 2)1I; 3) 1II;4) VL.

Caetoaunosl paboTaOT HA MIPUHIIMIIE:

1) MHXKEKITMOHHOW JTIOMUHECIICHITHH;

2) UHXKEKITMOHHOU AJIEKTPUIECKOM JIIOMUHECIICHIINH;

3) MHXKEKIIMOHHOMN AJIEKTPOMArHUTHOM JTIOMUHECIICHIIHH;

4) MH)KEKITMOHHOW MarHUTHOM JTFOMUHECIICHIINH.

B kakux pexxumax MoryT paboTaTh M0JIEBbIE TPAH3UCTOPHI?

1) AKTUBHOM, OTCEUKH U HACHIIIICHUS;

2) MacCUBHOM M aKTHBHOM;

3) ABIPOYHOM U TIPOOOHHOM;

4) TaBUHHOM H TETJIOBOM.

3aBUCUMOCTh TOKa KOJUIEKTOpA OT HAMPSKEHUS MPU TOCTOSIHHOM TOKe 0a3bl — 3TO:

1) BbIXO/IHAs BOJIbTAMIIEpHAS XapaKTEPUCTHKA;

2) BXOJHAs XapaKTePUCTHKA!

3) BoibTaMIIEpHAst XapaKTEPUCTHKA Oa3bl;

4) aMITUTYTHO-4aCTOTHAs XapaKTepUCTHUKA.

[Tpubop, nmeromuii 2 B3aMMOISHCTBYIOIINUX P-N TIEPEX01a, Ha3bIBACTCS:

1) GumOJISIPHBIN TPAH3UCTOP;

2) CTaOUIIUTPOH;

3) crabucrop;

4) BapuCTOp.

[TonynpoBOIHUKOBBIH MPUOOP, YCUIUTENbHBIE CBOMCTBA KOTOPOTO OOYCIOBJIEHBI MOTOKOM
OCHOBHBIX HOCHTEJEH, MPOTEKAIOMMUM Yepe3 MPOBOAAIIMA KaHal U yNpaBlILeMbIU
AIIEKTPUYECKUM TOJIEM - 3TO:

1) GumOJISIPHBIN TPAH3UCTOP;

2) MOJIEBOM TPAH3UCTOP;

3) cTaOMIHUTPOH;

4) THPUCTOD.

UYrto siBIsieTCS MPEUMYLIECTBOM OMIOJISIPHBIX TPAH3UCTOPOB MO CPABHEHUIO C DJIEKTPOHHOMI
JamIion?

1) OTcyTcTBHE HaKaJICHHOTO KaTO/1a;

2) HanM4Yue HaKaJIeHHOTO KaTo/a;

3) MO>KHO HCIIOJIB30BAThH B MOJIAPHBIX YCIOBUSX ;

4) yyBCTBUTENBHOCTD K MOBBIILIEHUIO TEMIIEPATYPHI.

UYem orpaHnyueHbl 3HAUEHUS KOJUIEKTOPHOTO HAMPSKEHUS?

1) lllnpuHa KOJIIEKTOPHOTO MEPEX0/1a CTAHOBUTCS CIUIIKOM OOJIBIIION;

2) k03 puIMeHT epeHoca CTAHOBUTCS CIIUIITKOM OOJIBIITUM;
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3) mpo0OoeM KOJUIEKTOPHOTO TIepexo/a;

4) k03 HUMEeHT 00paTHOMN CBS3U JOCTUTAET MPEICTLHON BETMYHHBI.

UTto Ha3BIBACTCS KOJUIEKTOPOM OUIIOISIPHOTO TpaH3UCTOpa?

1) OGnacTh TpaH3UCTOPA CO CPEIHEH KOHIICHTPAIUEH MPUMECH;

2) o0nacTh TPaH3UCTOPA CO CTOPOHBI 3aKPBITOTO P-N MEPEX0/Ia;

3) o0nacTh TpaH3UCTOpA, HA3HAYEHHEM KOTOPOH SBJISETCS MHXKEKIIMSI HEOCHOBHBIX HOCUTENEH B
0a3y;

4) obnacTh TPAaH3UCTOPA, HA3HAUCHUEM KOTOPOH SIBIISIETCS SKCTPAKIUA U3 0a3bl HEOCHOBHBIX
HOCHUTEJIEH.

UTto Ha3BIBACTCS IMUTTEPOM OUTIOJIIPHOTO TpaH3UCTOpa?

1) OGnacTh TpaH3UCTOpa C OOJBIION KOHIICHTPAIIMEH MPUMECH;

2) 065acTh TPAH3UCTOPA, HA3HAYECHUEM KOTOPOU SBIISETCS MHKEKIUS HEOCHOBHBIX HOCUTENICH B
0a3y;

3) o0nacTh TpaH3UCTOPa CO CTOPOHBI 3aKPBITOTO P-N MEPEX0/IA;

4) o0nacTh TPaH3UCTOPA, HA3HAUCHUEM KOTOPOH SIBJISIETCS SKCTPAKIUA U3 0a3bl HEOCHOBHBIX
HOCHUTEJIEH.

9.1.2. IlepedyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

. Kak Biausier mmpuHa 3anpenieHHoi 30861 Ha BUg BAX p-n nepexona.
. Mexanu3m o0Opa3oBaHus 00JacTH NMPOCTPAHCTBEHHOI'O 3apsja 3JIEKTPOHHO-IBIPOYHOTO

nepexosa.

IIpenctaBpTe M NOSICHUTE 30HHYI JHarpaMMy KOMIIEHCUPOBAHHOIO JABIPOYHOIO
IIOJIyTIPOBOJIHUKA.

OOBACHUTD 3aBUCUMOCTH 3JIEKTPONPOBOAHOCTH ABIPOYHOTO MOTYTIPOBOJAHUKA OT TEMIIEPATYPHI.
OxapakTepu30BaTh TEIJIOBOI MPOOOH p-n mepexoaa.

N300pa3uTh 1 MOSICHUTH 30HHYIO IUArpaMMy BBIPOKIEHHOTO TOIYIPOBOJHHKA.

OCHOBHbBIE U HEOCHOBHbBIE HOCUTENM 3apsaa. KakuM cOOTHOIIEHHEM CBSI3aHbl UX PABHOBECHBIE
KOHIICHTpALUH.

[IpumecHble YPOBHHM B ITOJIyIIPOBOJIHHUKE.

[Ipupona oO6paTHOTO TOKA B p-n MEepexoie.

BbIpoXk/1€HHBIE U HEBBIPOXKIEHHBIE COCTOSHUS.

[TonsiTrie 0 poHOHAX.

IToBepXHOCTHBIE COCTOSAHUS.

KakoBa npuposa Toka HachlIEHNs p-n IEpExo/a.

JlaBuHHBIN TPOOOH p-n mepexoaa.

YeM 00yciI0BICHA 3IIEKTPOIPOBOJHOCTH COOCTBEHHOTO MOJIYIPOBOAHUKA?

C kakoli 1enblo B MOJIYNIPOBOJHUK BBOAST IPUMECH?

Kak BIMAIOT Ha 3JIEKTPONPOBOIHOCTD MTOJIyIIPOBOJHUKA TOHOPHBIE U AKLENTOPHBIE IpUMECH ?
OO®bsicuuTe, 4TO Takoe AbIpku? KakoBo WX JBMKEHUE B MOJYNPOBOJAHHUKE MPU OTCYTCTBUH U
[0 AEMCTBUEM Pa3HOCTH NTOTEHIIUAJIOB?

OO0BscHUTE OTIAMYUE COOCTBEHHOTO M MTPUMECHOTO TOIYIPOBOHUKOB?

Kakune HocuTenu 3apsija siBISIOTCS OCHOBHBIMU U HEOCHOBHBIMM B IIOJIyIIPOBOJIHUKAX N- U p-
tunos? [Touemy? Kakum COOTHOLIEHMEM CBSI3aHbI X PABHOBECHBIE KOHLIEHTpALIUN?
OOBscHUTE NPUYUHBI BO3HUKHOBEHUS AUPPY3MOHHOTO M JpeiihoBOro TOKOB B
IIOJTyTIPOBOJTHUKE.

UYro Takoe p-n-nepexon? Kak on popmupyercs?

OO0mpscHuTE C PU3NMUECKON TOUKHU 3pEHUS BEHTUIBHBIE CBOMCTBA p-N-Iiepexo/a.

N300pa3uTte 1 MOACHUTE 30HHBIE AUAarpaMMBbI P-N MEPeX0/1a B PABHOBECHOM COCTOSIHUU U NPHU
NPUIOKEHUHU MPSMOTO U OOPATHOTO HAIIPSKEHUSL.

[TokaxuTe OTIMYMSA MEXIy BOJbTaMIEpPHBIMU XapakTepuctukamu (BAX) kpeMHHEBOro u
TE€pPMaHHUEBOI0 AUOOB.

[TpuBenuTe TUMIOBBIC 3HAUEHUS IS IPSIMOTO U 0OPaTHOT'O CONMPOTUBICHHS ATHX AU00B. Kak
ONpEENNTh AaHHbIE MapameTpsl o BAX?

Ilepeuncnure napamerpsl, onpeaensiemsle no BAX peansHoro auona. Kak onu onpeznenstorcs?
HanorerepocTpyKTypbl, GyHKIIMOHAIBHBIE BO3MOKHOCTH YCTPONUCTB ¢ KBAHTOBBIMH SIMaMH,
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KBaHTOBBIMH ITPOBOJIOKAMH, TOYKAMH.
Koaddumuent nepenaun mo Toky OUIOIISIPHOTO TPAH3UCTOPA.
CraTruecKue XapaKTepPUCTHKH ITOJIEBOTO TPAH3UCTOPA C M30JUPOBAHHBIM 3aTBOPOM.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. KakoBa BeposITHOCTh HAMTH AJIEKTPOH HA HUXKHEM YPOBHE 30HBI IPOBOAMMOCTH B COOCTBEHHOM

repMaHMH, eciii TemnepaTypa obpasia passa: a) 30 K.

. KakoBa BeposITHOCTh HAMTH AJIEKTPOH HA HUKHEM YPOBHE 30HBI IPOBOAMMOCTH B COOCTBEHHOM

repMaHHH, eciii TemnepaTypa odpasua passa: 6) 300 K.

. OnpenenuTs KOHIEHTPALMI0 HEOCHOBHBIX HOCUTENEH 3apsaaa B repmanuu npu T=300K, ecau

Na=10"18 m-3.

Haiitu nonoxxenue ypoHs @epMu B COOCTBEHHOM HOJIYIIPOBOJAHUKE OTHOCUTEIBHO CEPEIUHBI
3ampenieHHon 30HbI Ipu KoMHaTHON Temmepartype (T = 300 K), ecnu spdexkTuBHas macca
AJIEKTpOHA B 2 pa3a Oosblie 3(pPEeKTUBHON MACCHI IBIPKH.

VYposens depmu nonaynpoBoaHuka Haxonutces Ha 0,3 3B Huke 1HA 30HBI MPOBOJUMOCTH.
KakoBa BepoATHOCTb TOTr0, UTO NPU KOMHATHOM TEMIEpPAType HIHEPreTUUECKHE YPOBHH,
pacrionio’keHHbIe Ha paccTossHuM 3K T BhIlIe JHA 30HBI IPOBOJUMOCTH, 3aHATHI JICKTPOHAMU ?

Yposenb @epmu noaynpoBoaHuka HaxoautTcs Ha 0,3 3B Huke nHA 30HBI TPOBOJIUMOCTH.
KakoBa BEpOSTHOCTH TOT'O, YTO YPOBEHb y NIOTOJIKA BAJIEHTHOW 30HBI COAEPIKUT ABIPKH, ECIU
LIMpUHA 3aIpeLeHHON 30HH!I 1,1 3B?

B kxpucramie xpemHus p-tuna Ha Kaxzasle 10°8 aToMOB KpeMHHS NMPUXOJUTCS OAUH aTOM
akuentopHoi npumecu. Halitu nonoxenue yposua ®@epmu npu komHatHoil Temneparype (T =

300 K) oTHOCHUTENIHHO BaJIEHTHON 30HBI.

VYnensHoe conporuBieHue cobcrsenHoro repmanus npu T = 300 K p = 0,43 Om[IMm.
ITonBUKHOCTH 3JIEKTPOHOB M ABIPOK B repMaHuM paBHbl cooTBeTcTBeHHO 0,39 m 0,19
M”*2/(Blc). Onpenenure COOCTBEHHYIO KOHIICHTPAIIMIO 3JIEKTPOHOB U JIBIPOK.

Onpenenuth KOHIIEHTPALMIO 3JIEKTPOHOB U JBIPOK B oOpa3zue repmanus npu T = 300 K,
KOTOPBIA MMEET KOHIIEHTpaIuio JOHOPHbIX atoMoB Nd = 2[110714 cM-3 U KOHLIEHTPALHIO
akienTopHbeix aromoB Na = 31110714 cm-3.

Omnpenenuts npu T = 300 K yzaenbHOE conmpoTuBIeHHE COOCTBEHHOr0 00pasia KpeMHHS.
[TonBUXHOCTU 3JIEKTPOHOB M ABIPOK paBHBI cooTBercTBeHHO: 0,12 m 0,05 m*2/(B*c),
KOHIIEHTpAIMsi COOCTBEHHBIX HOcUTeNeH 3apsiaa ni = 1,50110"16 m-3.

Onpenenuts yaenbHbIe COIPOTUBIIEHUS KpeMHUs n-tuna nposogumMoct npu T = 300 K, ecnu
koHUeHTpanuu aoHOpoB Nd paBHbl 10714 u 10718 cM-3, KOHIIEHTpanus cOOCTBEHHBIX
HocuTenel 3apsaa ni = 1,50110"16 m-3.

Onpenenuth KOHUEHTPALMIO HEOCHOBHBIX HOCUTENEH 3apsijaa, UX MOJBHKHOCTh B 0Opasiie
repMaHueBoro noiynposoanuka p-tuna npu T = 300 K, ecnn KoHIEHTpalus aKLENTOPHON
npumecu Na = 1016 cMm-3, a koapuuuent nuddysun snekrpoHo Dn = 93 cm™2/c.
Omnpenenuts yaeabHyI0 MpoBoguMocTh oOpasua kpemuus npu T = 300 K, eciu koHIeHTpaus
aKenTopos B mouynpoBoanuke Na = 2,3[110713 cm-3 u koHueHTpanus goHopoB Nd =
2,2[110"13 cm-3.

OnpenenuTs CpeHIO CKOPOCTh Jpeiida 37IeKTpoHOB U AbIpok B repmanuu npu T = 300 K,
eciH K 00pa3ily IpHUII0KEHO BHEIIHEE JJIEKTPHUECKOoe mojie ¢ HanpspkeHHOCThIo E = 10, 100 u
1000 B/cwm.
OnpenenuTh 3HaueHUE IpelH(POBOTO TOKA, MPOTEKAIONIETO Yepe3 KPEeMHHUEBBIH CTEP)KEHb
JIUHOU 5 ¢M M ¢ momnepeunbsiM cedyeHuem 0,5x0,5 cM”2, Kk KOHIIaM KOTOPOIro MPUJI0KEHA
pasHocTh noreHnuanoB 6 B. Kpemuuil n-tuna nposoaumoctu. KoHueHTpanus 3J€KTPOHOB
IpPOBOAMMOCTH B HeM paBHa 10722 M”"-3, KOHLEHTpalus cOOCTBEHHBIX HOCUTEIEH paBHA
2,0501107°6 m”-3. Temneparypa T = 300 K. Koadpduunents! nuddy3nun 3meKTpoHOB U IBIPOK
IpH 3TOH TemmepaType cooTBeTcTBeHHO paBHbl 0,3111107-2 u 0,06501107-2 m”2/c.

[ToBMKHOCTHU 3JIEKTPOHOB KN U JIBIPOK LP B MOHOKpHUCTaJI€ KPEMHUSA IPU KOMHATHOM
temmeparype (T = 300 K) coorBerctBenHno paBubl 1400 u 500 cm”2/(Blic). Onpenenurs
k03P uuneHTs! 1 Gy3UH IMEKTPOHOB U ABIPOK IPHU 3TOH TeMIleparype.

B o0pasiie repmaHust n-TUMa KOHLUEHTPALUs JOHOPHOW MPUMECH ITPH KOMHATHOW TeMIepaTtype

(T =300 K) cocranser Nd = 10"17cm”-3. Onpenenute 3HaueHue pi U JUPPY3HOHHYIO JUTUHY
A51eKTpoHOB Ln , eciin Bpems ux »xusHu th = 50 MKc.
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Onpenenure BpeMs )KU3HH TN U NOJABHKHOCTH 3JeKTpoHOB pun npu T = 300 K, ecau
nuddy3ronHas nauHa 3IeKTpoHOB B repmanuu Ln = 0,15 oM, a koaddunment auddy3uu Dn =
93 cm”2/c.

OnpenenuTe MOABUAKHOCTh JIEKTPOHOB B KpeMHuu npu temneparype T = 300 K, ecau
koaurment auddys3un snexrpoHo Dn = 31 cm”2/c.

Boruncnuts nudysnoHHble JIHUHBI IS SJIEKTPOHOB B T€PMaHUU P-TUIA U JIBIPOK B FEpPMaHUU
N-THUIIa, €CJIU BPEeMs )KU3HU HEOCHOBHBIX HOCUTENeH 3apsiaa th = 1p=10"-4 ¢, koaddurmenTs
nudby3uu qs repmanus p-tuna Dn = 990110-4 m2/c u qns repmanus n-tuna Dp = 470110-4
M 2/c.

Omnpenenuty auddy3uonnyo aiuHy Ln u xodpdunuent nuddysun snexrporno Dn B
repMaHUM NMPU KOMHATHOW TeMIIEpaType, €CIU BPEeMs KU3HHU 3JIEKTpoHOB tn = 500 MKc, a
MOJABMIKHOCTH 3JIEKTPOHOB pn = 3600 cm”2/(Bl1c¢).

OOpazen repMaHusi CONEPKUT B KadecTBe nmpumeced 10720 qoHOpHBIX aTOMOB B 1 M3 u
70110719 akuentopusix atomoB B 1 M3, [Ipu koMHaTHOM TemmepaType oOpasia yaeabHOe
CONPOTHUBIIEHHE COOCTBEHHOTO repManus paBHo 0,6 Om[ M. OnpeaenuTh MIOTHOCTh MOJTHOTO
JIpeiioBOro TOKa, €CIU K 00pasily MPUI0KEHO IJIEKTPUIECKOE TOJIe HampsHKeHHOCThI0 200
B/m. TlopBuxHOCTH 35ekTpoHOB pun = 0,38 mM”2/(Bl]c), moaBu)HOCTH ABIPpOK up = 0,18
M*2/(BlIc).

OnpenenuTh 3HaAUYCHUE APEHPOBOTO TOKA, MPOTEKAIOIIETO Yepe3 KPEMHHUEBBIH CTEpPKEHb
JUIMHOM 5 c¢M U ¢ momnepedHblM cedueHuem 0,5x0,5 cM”2, Kk KOHIIaM KOTOPOTr0o MPUIIOKEHA
pa3HocTh noteHuanoB 6 B. Kpemuuii n-tuna npoBoaumoctu. KoHIeHTpamus 31€KTPOHOB
MPOBOAUMOCTH B HeM paBHa 10722 M-3, KoHIEHTpanuss COOCTBEHHBIX HOCHUTEJIEH paBHA
2,050110"16 m*-3. Temneparypa T = 300 K. Koapdbunuentsr audpy3un 31eKTPOHOB U JBIPOK
P DTOM TeMIiepaType cooTBeTcTBeHHO paBHbI 0,3111107-2 u 0,06501107-2 m”2/c.

HpeiidoBerii TOK mI0THOCTHIO 10 MA/cM”2 TeueT yepe3 KpUCTALT KPEeMHHUS P-THIA C YIeTbHBIM
conpotuienreM 5 Om[ Icm. Halitu cpenHioo apeidoByr0 CKOPOCTh IBIPOK U AJIEKTPOHOB.

Jns KOHTakTa MeETali-MOJYHPOBOJHUK HAa OCHOBE KPEMHHUS N-TUMA MPOBOJUMOCTH C
KOHIIEHTpalUE TOHOPHON TPUMECH

N =50110"17cMm”-3 paccunTaTh KOHTAKTHYIO Pa3HOCTh MOTEHIMAJIOB, €CJIM B KAUECTBE MeTasuia
ucrnonb3oBaH: a) Ta (/1M =4,53B); 6) Pt ((/IM =5,33B) npu T =300 K.

OrnpenenuTh KOHTAKTHYIO pa3HOCTh NMOTeHUIUaNoB [ |k kpemHueBoro p — n-nepexona npu T =
300 K, ecmu Na=2[110"13 cm-3u Nd = 5011012 cm”-3.

Pe3kuii kpeMHHEBBIH p — n-nepexon chopMUPOBAH M3 MaTepHala pP-THIA C yICIbHBIM
conporusiaenneM pp = 1,3[110"-3 Om[ /M 1 MaTtepuana n-Tuna ¢ yAeIbHbIM CONMPOTUBICHUEM
pn = 4,6(110"-3 Om[ M npu T = 300 K. Bpems KU3HU HEOCHOBHBIX HOCUTEJIEH 3apsaaa B
Marepuaie p- u n-tunoB coctapigeT 100 u 150 MKC cOOTBETCTBEHHO, IJIOMIAAL P — N-MEpexo/ia
S =1 mm”*2. Beruucnuth oOpaTHBIN TOK HACBIIIECHUS, IPEAIIOIOKHUB, YTO MPOTIKEHHOCTD P- U
n-o6sacteit MHOTO Oosbie AudPy3UOHHON JTMHBI HOCUTENEH 3apsaa, ecau pup = 4,81107-2
M~ 2/(BlIc), um = 0,135 m"*2/(Blic), n1 =6,5[110"16 m-3.

Yemy paBeH TOK KOJUIEKTOpa B OUIMOJISIPHOM TPaH3UCTOPE, BKIIOYEHHOM IO cCXeMe ¢ 001ieit
6a3oii, eciu [ = 10 MA, Uk6 = 10 B, Ix0 = 10 mkxA, a adpextuBHOCTD SMUTTEpa paBHa 0,99.
[Tpu xakom HampsikeHud UkO TOK KOJUIEKTOpa OUMOJSIPHOTO TPAH3UCTOPA, BKIOYEHHOTO IO
cxeMe ¢ o0miel 6a30i, cTaHeT paBHBIM HYIIO, ecinu npu Uk6=0 Tok koyuekTopa Ik = IMA, a
[k0=10 MKA.

Brruucnure n30BITOYHYI0 KOHUEHTPALUIO 3JIEKTPOHOB uHepe3 2 MUIIIUCEKYHABl MOCe
BBIKJIIOUEHHUS! MCTOYHMKA BHEHIHEro BO30YyXKIEHHUs, €ClIU ee CTalHOHapHas BeJIMYUHA
Dnct=5"10"19 M-3, a Bpems xu3HHu t=6,25"10-5 c.

Omnpenenure MIOTHOCTh TOKAa TEPMOSJIEKTPOHHOW SMHUCCHUHM M3 TepMaHUs p-TUMA IpHU
temneparype T=300 K, eciu ypoBenbr @epMu 3aHUMAET MOJIOKEHUE HA 5 KT BbIIIE MOTOJIKA
BaJICHTHOM 30HBI, a BHENTHss padoTta Beixoaa c0 = 4,0 3B, nocrosiunas Puyapncona A=1,2"10"6
A/(M"2xTpan’2), mupuHa 3anpemnieHHoi 30a61 DE=0,67 3B.

Boruncnure mupuny o01acTu NpocTPpaHCTBEHHOTO 3apsia B pe3KOM p-n nepexojie Ha n-Ge npu
temneparype T=300 K, ecim KOHUEHTpalUu AOHOPHBIX M AKIENTOPHBIX MOHOB, a TaK¥kKe
COOCTBEHHBIX HOCHUTENEH 3apsaa, cooTBeTcTBeHHO, Nd=4"10720 m”*-3, Na=5"10"22 M-3 u
ni=2,5"10"19 M-3, nusaexkTpudeckas MPOHUIIAEMOCTh TepMaHus eps=16.

Ha smutrtepnsiii nepexon p-n-p tpansuctopa npu T=300 K mogano npsimoe HampsiKeHHUe
V36=0,2 B. Onpenenure KOHIIEHTPAIIMIO HEOCHOBHBIX HOCHTENICH 3apsaa B 0a3e BONIU3H
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SMUTTEPHOrO Mepexo/ia, €CIU KOHIIEHTPALMU OCHOBHBIX HOCHUTENEH 3apsa B SMUTTepe U Oa3ze,
COOTBETCTBEHHO, paBHbI 1710724 M-3 u 1710720 Mm-3. [l pacdyeTa NpUMHUTE KOHIICHTPAIIUIO
COOCTBEHHBIX HOCUTENEH, paBHOH 2,5 10719 M-3.

Briuncnute mia0THOCTh OOPAaTHOTO TOKa HACBHIIIEHHUS B pP-n MEpexojie Ha TepMaHUU MpHU
temrnepatype 300 K. YaenbpHble CONMpPOTHBICHUS IBIPOYHONW W JJIEKTPOHHOU obOacTei,
COOTBETCTBEHHO, paBHbI 1,6"10"-4 Omxm u 6,5'10"-3 Omxwm; moaBwxHOocTH: Mmp=0,19
M”2/Bxc, mn=0,39 m*2/Bxc; Bpemena xusnu: tp=400 Mxc, tn=100 MKcC; KOHIIEHTpaIus
coOCTBeHHBIX HOCUTENeH paBHa 2,1°10"19 m-3.

OOpaTHBIN TOK HACHIIMIEHHUS CTAaHAAPTHOTO p-n mepexona (nuoma) mpu temmeparype 300 K
paBeH 2 MKA. Onpenenure HaANpsHKEHUE, MPU KOTOPOM MPAMON TOK JOCTUTHET BeJIMYUHBI 10
MA.

9.1.4. IlpuMepHbIi NepedyeHb BOMPOCOB ISl 3aIUTHI J1a00PATOPHBIX padoT

YeM OTAMYAIOTCS DHEPTreTUYECKHE CHEKTPhI 3JIEKTPOHOB B KPUCTAJUIE M B M30JUPOBAHHOM
aTtome?
Yto noHuMaeTcs NoJ] BAJICHTHOW 30HOM, 30HOM MPOBOJUMOCTHU U 3aIIPELLEHHON 30HON?
OT 4ero 3aBUCHUT HIMPUHA 3aIPELLIEHHON 30HBI?
KakoBa mupurHa 3anpemieHHon 30HbI Y pa3IHuHbIX TBEPABIX Te?
KakuM MeTo10M MOKHO ONPEAETUTh MIMPUHY 3alpeIleHHON 30HbI?
Yro moHUMAaeTCs 1MoJ1 00paTHON BOJIBTAMIIEPHOM XapaKTEpPUCTHKON p-n nepexoaa?
Kakue dakTopsl BIUAIOT HA BETMUYMHY OOPAaTHOTO TOKA B 00JIACTH HACBILICHHUS?
[Touemy asnst onpeneneHus IMHUPHHBI 3aPEIIeHHON 30HbI METOJOM p-h Mepexoja Heo0Xoauma
TeMIepaTypHasi 3aBUCUMOCTh 0OpaTHOTO TOKa?
[To kakuM cooOpaXeHUSM B JTaHHOH paboTe U3MEPSETCS CEMENUCTBO 0OpPaTHBIX BOJIbTAMIIEPHBIX
XapaKTEPUCTUK P — N MEpexo/a MpHu Pa3IuYHbIX TEMIepaTypax, BMECTO OJHOU 3aBUCUMOCTH IS
=f(T)?

UYro Takoe 3kcTpanoasauus?
KaxoBa MeTonMKa pacuera MIMPUHBI 3alIPEIICHHON 30HbI?
YeM oTaHYaCTCA SHEPTeTUUECKUNA CIIEKTP AJIEKTPOHOB B KPUCTAJUIMYECKOM HOJIYIIPOBOIHUKE OT
CIIEKTpa a0COIOTHO CBOOOTHOTO 3JIEKTpOHA?

Uro Takoe 30Ha MPOBOJAUMOCTH, BaJICHTHAS U 3alpelieHHast 30HbI7
Kakoe oTHOLIEHHE MMEIOT BaJICHTHAsl 30HA U 30HA MPOBOJUMOCTHU K 3JIEKTPONPOBOIHOCTH
IOJIyIPOBOJIHUKA?
YeM coOCTBEHHBIH MOJYNPOBOJHHUK OTJIMYAETCA OT JJIEKTPOHHOTO, JIEKTPOHHBIH OT
JLIPOYHOTO?
[ToueMy KOHILIEHTpaIUsi COOCTBEHHBIX HOCUTENEH 3apsia 3aBUCUT OT IIUPHUHBI 3alpEIleHHOMN
30HBI, @ KOHIICHTPALUs 3JICKTPOHOB B MPUMECHOM MOJYNPOBOJHUKE N - TUNA OT YHEPTUU
MPUMECHOTO YPOBHS?
B kakoii 00nacTu 3KCIepUMEHTAIbHONU 3aBUCUMOCTH Inc ~ 1/T u mouemy mposiBisieTcs
TeMIepaTypHasi 3aBUCUMOCTb MOJIBUKHOCTH HOCUTeEIeH 3apsiaa?

OOBscHUTE TEMIIEPATYPHYIO 3aBUCUMOCTD 3JIEKTPOIPOBOAHOCTH MOIYIIPOBOIHUKA.
Kak koHIeHTpanus OpUMECH W SHEPrusi MOHU3ALHMHU NMPHUMECHOTO YPOBHSA BIMSIOT Ha
3aBUCUMOCTH Inc ~ 1/T ?
[Touemy B CHJIBHBIX JEKTPUUECKUX MOJAX 3JIEKTPONPOBOJHOCTh APCEHMJIA TAJUIHS MOXKET
yMEHbIIATHCA?

OOBscHUTE BOJBTAMIIEPHYIO XapaKTEPUCTUKY nuoja ['aHHa.
Yro Ttakoe 3¢ peKTUBHAS TOIBUKHOCTH?
OxapakTepu3yiite npouecc 0opa3oBaHus JOMEHA.

O6mbscaure npupony CBY konebanuii Toka B nuone ['anHa.

[Touemy koneGanusi TOka HaOIIOJAIOTCSA MPU HANPSHKEHHOCTHU AJIEKTPUUECKOTO TOJIS BBIIIE
MOPOTrOBOTO 3HAYEHUS?

[Touemy B 0Opasiie He BOZHUKAECT OJTHOBPEMEHHO 00Jiee OHOTO JoMeHa?
Kakoe npakTuueckoe IpUMEHEHNE UMEIOT 1101kl ['aHHa?
Kak paccuntaTs MOpOroByI0 HAPSXKEHHOCTD AIEKTPHUECKOTO OIS, MAKCHUMAJIbHYIO INIOTHOCTh
TOKa, HanOoJIbIlIee N3MEHEHUE TTOABMKHOCTH HOCUTENEH 3apsaa?

OO0BscHUTE TPUPOAY 3apAIOBOI EMKOCTH.
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30. Kak o BosbT(hapaHON XapaKTEPUCTHKE OMPEAETUTh KOHTAKTHYIO PA3HOCTD MOTEHITUATIOB?

31. OOBsCHUTE BIUSHHUE PACIIPEICIICHHS IPUMECH Ha BOJbT(apaaHyto XapaKTEPUCTHKY.

32. Kak mo BonpTdapaaHol XapaKTEpUCTUKE OMPENECIUTh THUMN p-n mepexona (pe3Kuil Wi
TIJIaBHBI ) ?

33. O0BsicHUTE, MOYEeMY NMPOOMBHOE HAMPSIKEHUE JIS PE3KOro p-n mepexoja 3aBUCHT OT
KOHIEHTPALUU MPUMECH, a JUIs IIJIAaBHOTO - OT I'PaJeHTa KOHIEHTPALlUH.

34, TlosicHuTE, YTO TaKoe «0a3zay JUOoJA.

35. Kak o BobTaMIepHON XapaKTEPUCTHKE OMPEETUTh COMPOTUBIICHUE 0a3bl?

36. Kak M0oHO paccyuTaTh KOHIIEHTpAIMIO TPUMECH B 0aze nuoaa?

9.1.5. Tembl 1a00paTOPHBIX padOT

N3MepeHne noABMKHOCTH HOCUTEIIEH 3apsia.

Onpenenenne 11 Py3nOHHON JUIMHBI U BpEMEHH KU3HH HEPABHOBECHBIX HOCUTENEH 3apsiia

. Uccnenosanue s¢dexra cunpHoro noius (3¢ dext ['anna) u ero Ucnonbp3oBaHUe B YCTPOHCTBaxX
MHUKPOAJICKTPOHHKE.

4. OmnpeneneHre BPEMEHH KW3HU HEPABHOBECHBIX HOCHTENEH 3apsna METOJIOM MOIYJISIUU

IPOBOIUMOCTH.

HccnenoBanue TeMrepaTypHOi 3aBUCUMOCTH 3JIEKTPOIIPOBOIHOCTH T€PMAHUSI.

6. MccnenoBanue BOJBTAMIIEPHBIX M BOJIBT(GAPaJAHBIX XapaKTEPUCTUK IMOJIYNPOBOJHUKOBOTO

oa.
7. N3yuenue (GOTONPOBOIMMOCTH MHOJYNPOBOJHUKOB U OIpeeieHUE BPEMEHHU >KU3HHU
HEPaBHOBECHBIX HOCUTENEH 3apsia.

el S

e

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, Mperoiaraiiiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

HauaTp uzydeHue AuCHHUIUITMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMmoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamoctosiTenbHas paboTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIAHBI JUIsl Ty4YlIET0 OCBOCHUS MaTepHaia He0OX0IUMO PEryJIpHO
oOpamaTbcsi K pEKOMEHAYEeMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailte YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIETOCTYTHBIMU UHTEPHET-TIOPTaIaMU, COACPKAIIUMHU
Hay4YHO-TIONYJSIPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHEKTaM
y4eOHON AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJHM MPOCMOTP MaTepHualia OCYLIECTBISHTE CO CKOPOCTHbIO, NOCTATOYHOM s
WHAUBUAYATbHOTO TTOHUMAaHUS U OCBOEHHS MaTepuaja, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HAauYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUEHHOE, OTBEUATe Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh WHAUWBUIyalbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuuniavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
KypHaJIe M0 TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU
310POBbsI H HHBAJINI0B

I[JISI JUL C¢ OrpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbAd W HHBAJIHUAOB HNPCAYCMOTPCHBI
AOMOJHHUTCIBHBIC OLCHOYHBIC MATCpHaJibl, ICPCUCHb KOTOPBLIX YKa3aH B Ta6m/1ue 94.
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Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENBEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecThl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYATBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpenmyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o011IeMe IUIITHCKUM
MOKa3aHMSIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEpPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PE€KOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BAaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. s Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCHbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
3I0POBbS U WHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 37I0POBbS U BOCTIPUATHS HHPOPMALIUU:

JLst M1 ¢ HAPYIIEHUSIMU 3PeHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpU(TOM.

Jst M1 ¢ HAPYIIEHUsIMU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMHU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OUCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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