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1. O01mue moJI0:KeHus
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).

Nunexc qucuumiuasl: 51.B.02.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTHKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBjieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBercTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WVHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIKP-2. Cnocoben
apryMEHTHPOBAHO
BBIOMPATH U

peann30BBIBAThH HA

[IKP-2.1. 3HaeT MeTOIUKHU
MPOBEJICHUS UCCIIEIOBAHUI

apaMeTPOB U XapaKTEPUCTUK

y3J10B, OJIOKOB.

3HaeT OCHOBHI (M3UYECKUX SIBJICHUI B
MOJIyIPOBOJIHUKAX, METAJUIaX U
reTepoCTPYKTypax; METOJIMKU MTPOBEICHUS
UCCIIEIOBAaHUM XapaKTEpUCTHK U

npakTuke 3QpHEeKTUBHYIO OmpeIeTICHHUs ITapaMeTPOB Y3JIOB U OJIOKOB Ha

METOAUKY OCHOBE TIOJTYIPOBOHUKOBBIX CTPYKTYP.
AKCIIEPUMEHTAILHOTO
HCCIIEN0OBAHUS
napamMeTpoB H

[TKP-2.2. YMmeer npoBOaUTh | YMEET NPOBOAUTH UCCICIOBAHUS
XapaKTEPUCTHK

o HCCJICOBAHMS XapaKTEPUCTHK | XapaKTEPUCTUK U ONIPEICIICHUS TapaMeTPOB

KOHCTPYKIIUN U

AJIICKTPOHHBIX CPEJICTB U AIICKTPOHHBIX TOJTYTPOBOIHUKOBBIX
TEXHOJIOTHYECKUX

HpI/I60pOB, CpCACTB U TCXHOJIOTHICCKHX
MpouccCCoB.

TEXHOJOTHYECKHUX MPOIECCOB
IIPOLIECCOB JIEKTPOHHBIX

CPEICTB Pa3IMIHOTO
(YHKIIMOHAIILHOTO
Ha3HAYCHUS

4. O0neM AUCHUIIJIMHBI B 3A4Y€THBIX ¢/IMHULIAX ¢ YKA3AHUEM KOJIUYECTBA aKaICMUIECCKHUX YacoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 pa0oTy 00y4arommxcsi ¢ npenojaasarejieM
1 Ha CAMOCTOAITEJIbHYIO padoTy 00y4aromuxcs

OO6mmas TpyA0eMKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aUeTHBIX eauHull, 180 akagmeMUuecKux 4acoB.
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Pacnpenenenue Tpya0eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTABICHO B
tabimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOU NeSITeTbHOCTH

Becero |Cemectpsl
4acoB 3 cemectp

Buapl yaeOHOI 1esITeIbHOCTH

KonTakTHas aynuTopHas padora 00y4aomuxcs ¢ npenogaBareseM, BCero 82 82
JIeKIINOHHBIE 3aHATHS 36 36
[IpakTHyeckue 3aHATUA 18 18
JlaGopaTopHbIe 3aHATH 28 28
CamocrosiTeibHas padoTa 00yyaOmuXcs, B T.4. KOHTAKTHasI 98 98
BHeayJAUTOpHasi paboTa o0y4aromuxcs ¢ npenoaasareieM, Bcero
[ToaroroBka K 3a4eTy ¢ OLIEHKOH 32 32
IToaroroBka K TECTUPOBAHUIO 18 18
BrinosnHeHNe NpakTUYECKOro 3a/1aHus 16 16
[ToaroToBka Kk 3amuTe oT4eTa Mo JJabopaTopHO padboTe 16 16
[ToaroroBka k 1abopaTopHOil paboTte, HaNMCaHUE OTYETa 16 16
OO0mas Tpy10eMKOCTh (B 4acax) 180 180
Oo6mas TpyroeMKocTh (B 3.€.) 5 5

5. CTpykTypa u coaep:kaHue JUCUMILIHHbI
5.1. Pa3nennl (TeMbl) JUCHUIJIMHBI U BUABI Y4eOHOH 1eATeJIbHOCTH

CtpykTypa IUCHUIUIUHBI MO pa3ienam (TeMam) W BUJaM y4eOHOU JesTeNTbHOCTH MPUBEICHA B
tabmume 5.1.
Tabnuma 5.1 — Pa3aenst (TeMbl) AMCHUIIINHBL U BUIBI YYEOHOH IEATEIbHOCTH

HasBanus paznenoB (Tem) f;f' [Tpak. | JIa6. | Cam. Bcer(%;aCOB dopmupyembie
JIUCLUATUINHBI ” | 3aH., 4 | pab. |pab., 4 KOMIIETEHIIUU
q AK3aMeHa)
3 cemecTp
1 BBogHas gacTh 2 - - 4 6 [IKP-2
2 DnemeHThl (pU3MKKM TBEpAOrO Tena |4 2 - 10 16 [TKP-2
3 ®dusuKa NoIyrnpoBOIHUKOB 6 6 8 18 38 [1KP-2
4 DeKTpONpPOBOJHOCTH TBEPABIX Ten |4 2 12 18 36 [TKP-2
5 KoHTakTHBIE SIBIEHUS 4 4 - 10 18 [1IKP-2
6 ITonynpoBOAHUKOBBIE U0/l U 4 - 4 14 22 [TKP-2
OUIIONSIPHBIE TPAH3UCTOPBI
7 I1oBEpXHOCTHBIE SIBJICHUS B 4 2 - 4 10 ITKP-2
nostyripoBoiHuKax. [onessie
TPaH3UCTOPHI
8 DOTOANEKTPUUECKHUE SIBICHUS B 4 2 4 14 24 [TKP-2
MOJTyIPOBOTHUKAX
9 9 ®uznyeckre OCHOBBI 4 - - 6 10 [1KP-2
HAHORJIEKTPOHUKH
Uroro 3a cemectp|36 18 28 98 180
Hroro|36 18 28 98 180

5.2. Conep:xanue pa3uesioB (TeM) IMCHUNINHBI

Copepxanue pa3enoB (TeM) TUCHUTUINHGI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Conepsxanue pas3ienoB (TeM) TUCIUILIAHEI (B T.4. TIO JEKIUSIM)
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HasBanus paznenos (Tem)
JTUCIUILINHBI

CopepxaHnue pa3aesoB (TeM) AUCLUIIINHBI
(B T.4. 110 JIEKLIUSIM)

TpynoemkocTs
(JIeKITMOHHBIE
3aHATHUSA), U

dopmMupyemsle
KOMIIETEHIIUU

3 cemecTp

1 BBoaHast yacTh

Llenu u 3anaun AucuUIUIMHBL Mctopus
pa3BUTHUS TBEPAOTEIBHOM 2JIEKTPOHUKH.
Posnb coBeTCKUX U 3apyOeKHbBIX YUCHBIX B
pa3BUTUU MUKPOIJIEKTPOHUKH.
dusnvecKre OrpaHu4YeHUs
OBICTPOJICHCTBUS M MUHUATIOPU3ALIIH

IIKP-2

Hroro

2 DnemMeHThl PU3UKU
TBEPJIOTO Tela

DJIEMEHTHI KBAHTOBOM MEXAaHUKHU U 30HHOU
TEOPHUH TBEPJBIX TEI

ITIKP-2

Hroro

3 dusuka
MOJIYTIPOBOIHUKOB

CoOcTBeHHAs: U IPUMECHAS TIPOBOAMMOCTD
[OJIyIPOBOJIHUKOB. PaBHOBECHast
KOHIICHTpaLUsl HOCUTENEH 3apsaa,
ypoBeHb ®epmu. 3aBUCUMOCTD
KOHIICHTpALlMX HOCUTENIEH 3apsiaa OT
TeMIeparypbl. Y paBHeHUE OanaHca
HOCUTEJIEH 3aps/ia B IOJIYTIPOBOJHUKE.
TemnepaTypHas 3aBUCHMOCTb
PABHOBECHOM KOHLIEHTPALUN HOCUTEJIEH
3apsaa. 3aKOH JEHCTBYIOIIUX

Macc. KoMnieHcupoBaHHbIE
nosynpoBoiHUKU. HepaBHOBeCHbIE
Hocutenu 3apsaaa. [lonarue o
kBa3uypoBHsaxX @Pepmu. PekomOuHamus, ee
MEXaHU3MBI.

CkopocTh PeKOMOWHAITUY ¥ BPEMSI KU3HU
Hocutenen 3apsaa. M3nyuarenbHas
pexomOuHanus. OCHOBHbBIE
MOJIyIPOBOJIHUKH, IPUMEHSIEMbIE B
MHKPOIJIEKTPOHUKE , UX CBOMCTBA.
Huddy3nonnas u aperidonas
cocrasistrone Toka. Koo duument

g dy3un HocuTenel 3apsaa.
CooTHomuieHrne DUHIITEHHA.
Momnonosnsipaas u ounonspras rupdysus
HOCHUTEJIEH 3apsia B MOJYyIPOBOJHUKAX.
YpaBHeHue

HEIPEPHIBHOCTH.

[IKP-2

Hroro
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4 DneKTpOnpPOBOIHOCTD
TBEPABIX TEJ

BinsiHre 35ekTpryeckoro mnosis Ha
(bYHKIHIO pacpeiesieHus] HOCUTEIeH
3apsiga. [peridoBas CKOpPOCTb.
[ToaBM>KHOCTE HOCUTENIEH 3apsaa.
YpaBuenus JlanxkeBena. MexaHu3mMbl
paccestHusI HoCUTeNeH 3apsia.
DnekTpoH(pOHOHHOE paccesiHHE.
Paccesinue Ha nedekrax KpUCTaUIMYECKOM
pemierkd. OCHOBHBIE MEXAHU3MBbI
paccesHUsI HOCUTENEH 3apsija B
NOJIynpoBOIHUKAX. TemnepaTypHast
3aBUCHUMOCTH IIOJIBUKHOCTU HOCUTENIEH
3apsija B MOJXYIPOBOAHHUKAX.
TemnepaTypHas 3aBUCUMOCTb yIE€JIBHOMN
IIPOBOAMMOCTH MOJIYIIPOBOJHUKOB.
DddexTsr cumpHOTO OIS, THIBI
BOJIbTAMIIEPHBIX XapaKTEPUCTHUK B
nosyrnipoBoaaukax. BAX S u N tumna.
Oddext I'anna. [TonsTHe 0 JOMEHaX.
CBUY-reneparops! Ha 3¢ dexre ['anHa.

[IKP-2

Hroro

5 KoHTaKTHEIC SIBIICHUS

PaGoTa BbIX0/1a AIEKTPOHOB U3 METAIOB
Y TIOJIyITPOBOJTHUKOB. Te€pMO3JIEKTpOHHAs
smuccusd. KoHTakT AByX MeTasioB.
KoHTakTHas pa3HOCTh NOTEHIIMAJIOB.
KoHTakT MeTami-noiynpoBOIHUK B
PAaBHOBECHOM U HEPaBHOBECHOM
cocTtossHUsIX. [I[puKOHTaKTHBIE Cl0U
o0eIHEeHUS,

oboramenus, uaBepcun. dpdexr LoTTku.
TonmuHa 00€JHEHHOTO CIIOSI.
Pacnpenenenue norenumana. Junon
[lortku. BAX auona [lortku. P-n
Mepexo/l, €ro IHEPreTUYECKUe TuarpaMmbl
B PAaBHOBECHOM U HEPaBHOBECHOM
cocrossuun. OO THEHHBIN CII0M,
ANEKTPUYECKHUE TOJIA B

obeiHeHHOM ciioe. Pe3kuil 1 1miaBHbIM p-n
nepexobl. TonmHa 06eTHEHHOTO CIIOSL.
KoHTakTHas pa3HOCTh NOTEHIIMAJIOB.
OOpaTHBIi TOK p-h EPexoa, ero
COCTABJISIIOLIHE.

BAX p-n nepexopa. 3apsiiHas u
muddy3roHHAsE eMKOCTH P-n Mepexoaa.
[Tpo6oii p-n mepexoa U ero MEXaHU3MBI
(JTaBUHHBIN, TYHHEIbHBIN, TEIIJIOBOM)

IIKP-2

Hroro
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6 ITonynpoBOAHUKOBEIE
JTUOJTBI U OUTIOJISIPHBIE
TPAH3UCTOPBI

[TosrynpoBOTHUKOBEIE IPUOOPHI HA OCHOBE
pn nepexona. [TomynpoBoAHUKOBBIE
JINO/Ibl. DHEPreTHUECKUE JHarpaMMBl,
MIPUHITUTI

JICUCTBUSL, OCHOBHBIE XapAKTEPUCTUKHU U
rnapaMmeTpbl. BUNosnsipHbIe TPAH3UCTOPHI.
[IpuHIIMIT AEHCTBUSA, CXEMBI BKJIIOUCHHS,
SHEPreTUYECKUE 30HHBIE THArPAMMBI,
BOJIbTAMIIEPHBIE XAPAKTEPUCTHUKH,
OCHOBHBIE [TAPAMETPBHI.

[IKP-2

Hroro

7 I1oBepXHOCTHBIE
SBJICHUS B
MOJIyTIPOBOIHUKAX.
IToneBbie TpaH3UCTOPBI

IToBepXHOCTHBIE COCTOSIHUS B
nostynpoBoaHuKe. [loBepxHoCcTHAs
pexoMOuHanus. [IpunoBepXHOCTHBIH c10i
o0beMHoro 3apsiaa. [loBepxHocTHAs
npoBoauMocTh. Dpdext moms. MUTI-
CTpYKTYpbl. BonbT-dapaansie
xapakrepuctuku M/II-ctpykryp.
IToneseie TpanszucTopsl. Ilonessie
TPAH3UCTOPBI C YIPABJIAIOIUM P-N
nepexoaom. BAX stux

npu6opos. M/IIT (MOII)-TpaH3ucTOpHI.
WNneansnas MII-ctpykrypa. M/III-
TPaH3UCTOPBI CO BCTPOCHHBIM U
MHIYIUpOoBaHHBIM KaHaioM. BAX M/III-
TpaH3ucropa. Pexumbl 006eHeHus,
oborareHust, ”HBepcuu. Ponp
IIOBEPXHOCTHBIX COCTOSTHUM.
Pasnosugnoctu M/III-Tpan3ucTopos.

IIKP-2

Hroro

8 DOTORNEKTPUUECKHUE
SBJICHUS B
MOJTyTIPOBOTHUKAX

®oTonpoBoAUMOCTh. CrieKTpaibHast
3aBHCUMOCTH (POTOIPOBOAUMOCTH.
@DOoTONMPOBOIUMOCTD MPU UMITYILCHOM
ocBelieHuu. POTOINEKTPUUYECKUE

3¢ dexThI. Y CTpoHCTBO, MPUHIIHIT
JIENCTBUS, OCHOBHBIE XapaKTEPUCTUKH
dboTopesuctopa, hoToauoaa,
dboTosnemenTa, GOTOTpaH3UCTOPA.

ITIKP-2

Hroro

9 9 ®OusnyecKnue OCHOBBI
HAHODJICKTPOHUKH

KBaHTOBBIE pa3MepHbBIE CTPYKTYPHI.
Oco0eHHOCTH PHEPreTHUECKOT0 CIIEKTpa
JacCTull B CUCTEMAX MOHMKECHHOM
pasmepHocTu. HaHOCTpYKTYpBI 1
3JIEMCHTHI

HaHOAJIEKTPOHUKH. [Tpobiembl
OJITHODJICKTPOHUKH.

[IKP-2

Hroro

Hroro 3a cemectp

36

Hroro

36

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Ta6mmma 5.3 — HauMeHoBaHME MPAaKTHUECKUX 3aHATHN (CEMHUHAPOB)

HasBanus pasznenos (Tem) HaumeHnoBaHue npakTHYECKUX Tpynoemkocts, | DopMupyembie
JTUCIUTUTIHBI 3aHATUHN (CEMUHAPOB) q KOMITETCHIINH
3 cemecTp
2 DrieMeHThI (GU3UKU DJIeMEeHThI KBAaHTOBOW MEXaHUKH U 2 [IKP-2
TBEPJOTO Tesa 30HHON T€OPUU TBEPJBIX TEI.
Hroro 2
3 dusnka CraTucTuka 3J1€KTPOHOB U JIBIPOK B 2 [TKP-2
MOJTyIPOBOJIHUKOB MOJIyIPOBOIHUKAX.
I'enepanus u pekoMOUHALIKS 2 IIKP-2
HOcuUTeNeH 3apsa.
Huddysus u npeiid HocuTenei 2 [IKP-2
3apsija B MOJTYIIPOBOJHUKAX.
Hroro 6
4 DneKTponpoOBOIHOCTb OnEeKTPONPOBOAHOCTD TBEPBIX TEIL. 2 [IKP-2
TBEPJbIX TEI HUtoro 2
5 KoHTaKTHBIE SIBIICHUS KonTakT MeTami-nosynpoBOJHUK. 2 [TKP-2
dusnueckue sBICHUSA B P-n 2 [IKP-2
epexoe.
Hroro 4
7 IloBepxHOCTHBIE siBJIcHUST |[IOBEepXHOCTHBIE ABIEHUS B 2 [TKP-2
B MOJTyPOBOJTHUKAX. MOJIyIPOBOIHUKAX.
[ToneBbie TpaH3UCTOPHI HUtoro 2
8 DOTORIEKTPUUECKUE (hOTOIEKTPUICCKHUE SIBICHHS B 2 [IKP-2
SIBJICHUS B MOJTYTIPOBOTHUKAX
MOJIYTIPOBOTHUKAX HUtoro 2
Hroro 3a cemectp 18
Uroro 18
5.4. JlabopaTopHbIe 3aHATHS
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabauia 5.4 — HaumeHoBaHue 1a00paTOpHBIX paboT
HazBanus paznenos (Tem) HaumenoBanue mabopaTopHbIX Tpynoemkocts, | dopmupyembie
JUCIUTUTUHBI pabor q KOMITETCHIINH
3 cemecTp
3 dusuka N3mepeHnne noaBUKHOCTH 4 I[IKP-2
MOJIYITPOBOIHUKOB HOCHUTENEH 3apsa.
Onpenenenue auddy3noHHON 4 [TKP-2
JUTMHBI U BPEMEHU KU3HU
HEPaBHOBECHBIX
HOCUTEIEH 3apsa.
Hroro 8
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4 DneKTpOnpPOBOIHOCTD Hccnenoanue 3ddexra cuapHOTO 4 [TKP-2
TBEPABIX TEN nosist (3¢ ekt ['anna) u ero
HCIOJIb30BaHUE B YCTPONUCTBAX
MHUKPOAJIEKTPOHUKH.
OnpeneneHre BpEMEHH KU3HU 4 [TKP-2
HEPaBHOBECHBIX HOCHUTENEH 3apsaaa
METOJIOM MOJYJISIIUU MPOBOIUMOCTH
HccnenoBanue temnepatypHoOi 4 [1IKP-2
3aBHCUMOCTH 3JIEKTPOIPOBOAHOCTH
repMaHusl.
Hroro 12
6 IlonynpoBOJHUKOBBIE HccnenoBanue BOJbTaMIEPHBIX U 4 [TKP-2
JUOJTbI U OUMOJISIPHBIE BOJIbT(hapaHbIX XapaKTEPUCTHK
TPaH3UCTOPHI MOJTyIPOBOIHUKOBOTO IUOA.
Htoro 4
8 DOTOIIEKTPUUECKUE Nzygenne poromnpoBogumocTu 4 [TKP-2
SIBIICHUS B MOJIyIIPOBOJIHUKOB U OIIpEEICHUE
MOJTYTIPOBOIHUKAX BPEMEHH JKU3HH HEPABHOBECHBIX
HOCHUTEJIEH 3apsja.
Hroro 4
Hroro 3a cemectp 28
Hroro 28

5.5. KypcoBoii npoekT / kypcoBasi pabora
He npeaycmoTpeHo yueOHBIM IIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIECHBI B

tabmuie 5.6.
Tabmuia 5.6 — Buabpl caMocTOsITeNIbHOM paboThl, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETSHIIMH
Hassanus paznenoB | Bugsl camocTositenbHol | TpynoeMkocTs, | @opmupyembie
(TeM) TUCIUTLTAHBI paboThI q KOMITCTCHIINH POpMbI KOHTPOA
3 cemecTp
1 BBogHnas yacth [TogroroBka k 3auety ¢ 2 [IKP-2 3auéT Cc OLEeHKOI
OIICHKOM
IToaroroBka x 2 TIKP-2 TectupoBanue
TECTUPOBAHUIO
Hroro 4
2 DiieMeHThI (PU3UKU [ToaroroBka K 3a4eTy ¢ 4 [TKP-2 3a4éT c OIleHKOM
TBEPJIOTO Tesa OIICHKOM
IToaroroBka x 2 TIKP-2 TectupoBanue
TECTUPOBAHUIO
Brinosninenue 4 [IKP-2 [IpakTrueckoe
MPAKTUYECKOTO 3aJaHusl 3a/1aHue
Uroro 10
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3 ®usuka [Togroroska k 3auery ¢ 4 [IKP-2 3auéT c OLEeHKOI
MOJIYTIPOBOIHUKOB OIICHKOM
IToaroroBka x 2 TIKP-2 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3amuTe 4 [IKP-2 3amura oT4eTa
oT4eTa Mo o 1abopatopHoit
nabopatopHoil paboTe pabote
[MonroroBka k 4 [1KP-2 JlaGopaTopHnas
naboparopHoii padore, pabota
HaIMCaHHUE OTYEeTa
Brinonnenue 4 [TKP-2 [IpakTrueckoe
MPAKTUYECKOTO 3aaHus 3aJIaHne
Htoro 18
4 DnextponpoBoAHOCTH |[loAroTOBKA K 3a4eTy ¢ 4 [TIKP-2 3a4éT ¢ OIlCHKOM
TBEPIBIX TEI OLICHKOH
IToaroroBka x 2 TIKP-2 TectupoBanue
TECTUPOBAHUIO
IToarotroBka k 3amuTe 4 [IKP-2 3amura oT4eTa
oT4eTa Mo o 1abopatopHoit
nabopatopHoil pabote pabote
[MonroroBka k 4 [1KP-2 JlaGopaTopHnas
naboparopHoii padore, pabota
HaIMCaHHUE OTYEeTa
Brinonnenue 4 [TKP-2 [IpakTrueckoe
MPAKTUYECKOTO 3aaHus 3aJIaHne
Htoro 18
5 Konrakthsle sBienus |Iloaroroska k 3adery ¢ 4 [IKP-2 3auéT c OLEHKOI
OLIEHKOM
[ToaroroBka k 2 [TKP-2 TectupoBanue
TECTUPOBAHUIO
Brinmonuenue 4 [IKP-2 [IpakTrueckoe
MIPAKTUIECKOTO 3a/IaHus 3a/laHue
Hroro 10
6 ITonynpoBognukoBeie |[loaroroBka K 3auery ¢ 4 TIKP-2 3a4éT C OIIEHKOH
JINO/IBl U OWTIONISIPHBIE | OTICHKOM
TPpaH3UCTOPBI IloaroToBka k 2 IIKP-2 TectupoBanue
TECTUPOBAHUIO
IToaroToBka K 3aiuTe 4 [IKP-2 3amura oT4eTa
oTyeTa 1o 110 1a00paTopHOi
naboparopHOit paboTe pabote
[Toarororka k 4 [TKP-2 JlaGopaTopHas
nabopaTopHO padoTe, pabora
HaIMCaHUE OTYEeTa
Htoro 14
7 I1oBepXHOCTHBIE [TogroroBka k 3auery ¢ 2 [IKP-2 3auéT c OLEHKOI
SIBJICHUS B OLIEHKOM
HOJTYIIPOBOAHUKAX. Iloarororka k 2 IIKP-2 TectupoBanue
llomeBbie TPAaH3UCTOPBI | TeCTHPOBAHHIO
Hroro 4
9

CornacoBaHa Ha noptane N2 57623




8 ®otornexrpudeckue |IloaroroBka K 3aueTy ¢ 4 [TIKP-2 3a4éT ¢ OIICHKOM
SIBIICHUS B OLIEHKOM
NOTYyNPOBOTHUKAX [ToaroroBka k 2 [TKP-2 TectupoBanue
TECTUPOBAHUIO
[ToxroroBka k 3amure 4 [IKP-2 3amura oT4eTa
oT4eTa Mo o 1abopatopHoit
nabopaTopHoii pabote pabote
[MonroroBka k 4 [1KP-2 JlaGopaTopHnas
naboparopHoii padore, pabota
HaIMCaHHUE OTYEeTa
Hroro 14
9 9 dusnueckue [Toaroroska K 3auety ¢ 4 TIKP-2 3a4éT ¢ OLEHKOH
OCHOBBI OLICHKOM
HaHOSJICKTPOHUKH [Togroroska k 2 [IKP-2 TecTtupoBanue
TECTUPOBAHUIO
Hroro 6
Hroro 3a cemectp 98
Uroro 98

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNH AUCHHUIIMHBI,

H BU]10B y'leﬁHOﬁ HECATCJIBbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunpl yueOHOI AesaTenbHOCTH
dopmupyemble
Jlek. [Mpak. JIab. Cam. @DOopMBI KOHTPOJIS
KOMITETCHIIH
3aH. 3aH. pao. pao.
IIKP-2 + + + + 3a4éT ¢ OIEHKOM, 3aluTa OTYETa 110

naboparopHoit pabote, JlabopaTopHas
pabota, [IpakTudeckoe 3amanue,
TectupoBanue

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs
6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . MakcuMaibHbIN
MaxkcumManbHbII MaxkcuManbHbIN
6asu1 3a mepuos Bcero 3a
®opMBbl KOHTPOJIS 6amn Ha 1-yto KT ¢ | Gann 3a mepuon
mexnay 2KT u Ha CEMECTP
Hayana cemectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
3a4éT ¢ OIeHKOH 0 0 15 15
3armura oTYeTa Mo 0 10 10 20
nabopaTopHoii pabote
Jlaboparopras paboTa 0 10 10 20
[IpakTrueckoe 3a1anue 10 10 10 30
TectupoBaHnue 5 5 5 15
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Htoro makcumyM 3a 15 35 50 100
Heproa

Hapacratomum ntorom 15 50 100 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. ®u3nveckre OCHOBBI MUKPOAJIEKTpOHUKHU: YuebHoe mocobue / H. C. Hecmenos, M. M.
CnaBuukoBa, A. A. llIupokos. - Tomck : TYCVYP, 2007. -276 c. (manuuue B 6udmmorexke TYCVYP - 170
9K3.).

2. I'yproB B.A. TBepnoTenpHas 3JIEKTPOHUKA: YyueOHOE TTocOOre sl BY30B. — 2-€ U311, 10M. — M.:
Texnocdepa, 2005. — 406 c. (manuune B oudauorexe TYCVYP - 88 7k3.).

3. Edbumos U. E., Ko3wsips U. f., 'opOynos FO. U. "Mukposnexkrponuka. ®uszndeckue u
TEXHOJIOTUYECKHE OCHOBBI, HaACKHOCTR': YueOHoe mocobue st By3oB — M. BIII, 1986. - 464 c.
(mammuue B 6ubnmoreke TYCVYP - 54 5k3.).

4. lyka, A. A. HanosnekTpoHuka : yaeOHuK 11t By30B / A. A. Illyka ; mox oOmieit pegakuueit A.
C. CuroBa. — Mocksa : U3garenscTBo FOpaiit, 2022. — 297 ¢. — (Bricmiee o6pa3zoBanue). — ISBN
978-5-9916-8280-0. — TexkcT : anexkTponHbl // OOpa3zoBarenbHas miaatdopma HOpait [caiiT].
[DnexTponHbIi pecypc]: — Pexxum nmoctyma: https://urait.ru/bcode/490154.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Oparynos BII., HeusBectusiii U.I'., I'puguun B.A. OCHOBBI HaHOZJIEKTPOHUKHU:yUeOHOE
nocodue 1715 By30B — M.: @usmarkuura, 2006. — 494 c. (manuuue B 6ubanorexke TYCVYP - 20 5k3.).

2. boprapar H.U., I'apunoB C.A.,I'epacumenko H.H. n np. HanoTexHonoruu B 3J1€KTpOHUKE. —
M.: Texnocdepa, 2005. -446 c. (manmuuue B Oubmuorexke TYCVYP - 20 3k3.).

3. ®enopos, b. B. Dnements! ¢pusuku TBepaoro Tena : yueonoe nocodue / b. B. ®enopos, . .
Hepanosckuii. — Tromens : TroMI'HI'Y, 2012. — 236 ¢. — ISBN 978-5-9961-0557-1. — Teker :
ANEKTPOHHBIN // JlaHb : 2JIeKTpOHHO-OMOIMOTEUHAasE cucTeMa. [DIEeKTpOHHBIA pecypc]|: — Pexum
nocrtymna: https://e.lanbook.com/book/28347 .
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4. UccnenoBaHue TeMIIEpaTypHOU 3aBUCUMOCTH JJIEKTPUUYECKON MPOBOIMMOCTH TBEPABIX
JTUAJICKTPUKOB: MeToanveckue yka3zanus K JadopartopHoi padbore / M. M. CnaBaukosa - 2012. 13 c.
[DnexTponHsbIit pecypc]|: — Pexum goctyna: https://edu.tusur.ru/publications/1314.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTesIbHBIE YUeOHO-METOANYEeCKUE MOCO0Us

1. ®usnyeckue OCHOBBI MUKPO- M HAHOAJIEKTPOHUKH: COOPHHK 3a7a4 M METOJAMYECKUE yKa3aHUs
0 TMPOBEJCHUIO MpakTUueckux 3austuit / M. M. CnaBaukoBa, H. C. Hecmenos - 2015. 32 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/5641.

2. UccnenoBanue CTPYKTYPBI METaJl - AMAJEKTPHK - MOJIYNPOBOAHHUK: PyKOBOICTBO K
nabopatopHoii padotre / M. M. CnaBaukoBa, M. M. CiaBaukoBa, M. H. PomanoBckuii - 2018. 10 c.
[DnexTponHsbIi pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/7765.

3. HccnenoBanue TemnepaTypHOU 3aBUCHMOCTH 3JIEKTPOIIPOBOJIHOCTH repManusi: PykoBoICTBO K
naboparopuoit padbore / M. M. CnaBHukoBa - 2018. 10 c. [DnekTpoHHSbI pecypc]: — Pexxum nocryma:
https://edu.tusur.ru/publications/7808.

4. OrmpenesneHne MUPHUHBI 3aMIPEIIEHHON 30HBI MOTYIPOBOJHIKA METOIOM U3MEPEHHS 00PATHBIX
TOKOB 3JIEKTPOHHOIBIPOYHOTO Tepexoa: PykoBoacTBo k maboparoproii padore / M. M. CnaBHUKOBA -
2018. 9 c. [DnexTponnslit pecypc|: — Pexum noctyma: https://edu.tusur.ru/publications/7834.

5. UccnenoBanue 3¢ dexra ranna: PykoBoncTBo k 1aboparopHoii pabote 1o Kypcy « dusznueckue
OCHOBBI MHUK- PO- M HAHOXJIEKTPOHHUKH» JUJISl CTYAEHTOB crnenuanibHOCTH «KOH- cTpynpoBaHue u
MIPOU3BOICTBO PAIHOAIEKTPOHHBIX cpeacT» / M. M. CnaBaukosa - 2015. 11 c¢. [DnekrpoHHBIii pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/5074.

6. MccnenoBanue BOJBTAMIIEPHBIX M BOJBT()APATHBIX XaPaKTEPUCTUK IOTYIPOBOJIHUKOBOTO
nuoja: PykoBocTBo k stabopatopHoit padore / M. M. CnaBaukoBa - 2018. 13 ¢. [DnekTpoHHBIH pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/7759.

7. VccnenoBaHue mapaMeTpoB U XapaKTEpUCTHK (HoToanomoB: PykoBOACTBO K J1a00paTOpHOM
pabote mus cryaeHToB crneuunanbHocTu 211000 "KoHcTpyupoBaHHE UM TEXHOJIOTHUS AIEKTPOHHBIX
cpeacts" / H. . Ky3e6upix, M. M. CnaBaukoBa - 2014. 24 c. [DnexTpoHHBbI# pecypc]: — Pexum
noctyma: https://edu.tusur.ru/publications/3892.

8. OmpeneneHrue BpeMEHU KU3HM HEPABHOBECHBIX HOCHUTEINCH 3apsga METOJOM MOIYJISIHH
npoBoANMOCTH: PykoBoacTBO K mabopatopHoil padore mo kypey « du3znueckue OCHOBBI MUKPO- U
HAHOZJIEKTPOHUKU» A CTYIEHTOB cmnenuaibHocTud «KOHCTpyupoBaHuWe M TPOHU3BOJICTBO
pamruolIeKTPOHHBIX cpeacTB» / M. H. Pomanosckuii, M. M. CnaBaukoBa - 2015. 7 c¢. [DneKkTpoHHBII
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/5075.

9. M3MmepeHue MOIBMKHOCTH HOCHTEINCH 3apsa: PykoBoacTBO k nabopaTopHoi pabore / M. M.
CnaBuukoBa - 2018. 7 c¢. [DnexktpoHHBH pecypc]: — Pexum pgoctymna:
https://edu.tusur.ru/publications/7760.

10. N36panHbIc TIaBhl (GU3UKH TBEPIOTO Telia: METOAMYCCKHE YKa3aHUS 10 CaMOCTOSTEIbHOM
pab6ore / M. I'. KucteneBa - 2012. 30 c. [DnekrpoHHBIH pecypc]: — Pexum gocrymna:
https://edu.tusur.ru/publications/1743.

7.3.2. YueOHO-MeTOAUYECKHE ITOCOOUS AJI5 JIMIX
C OrPAaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
U3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCTIPUSTHS HHPOPMALIUH.

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIMICHHBIM IPUPTOM.

Jst i ¢ HAapyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.
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7.4. CoBpeMeHHbIe TPodeccHOHANIbHBIE 0a3bI JAHHBIX
U UH(OpPMaAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIHUILUIMHBI PEKOMEHIyeTCs o0pamarhCcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIHOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYaTbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTAaTOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT JJI YU4EOHOM rpymibl, 000py0BaHHAs JOCKOH M CTaHAAPTHOU y4eOHOU
MeOenpto. IMeroTest MylbTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILITHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

W3meputenpHas nabopaTopus: yueOHas ayAUTOpUs Ul IPOBEICHUS 3aHATUH JIEKIIMOHHOTO THUIIA,
yueOHasi ayauTOpHUs AJS NMPOBEICHUSA 3aHATUN NMPAKTUUYECKOTO THIMA, yueOHas ayIuTOpHUs I
MIPOBEICHUS 3aHATHIA 1a0OPaTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUI CEMUHAPCKOTO
THMA, IOMEUIEHHUE JJI NMPOBEACHUS TEKYILIEro KOHTPOJISA U MPOMEXYyTOuHOM arrectauuu; 634050,
Tomckast obnacts, r. Tomck, Jlennna npocnexr, a. 40, 316 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- Bexropnsiii ananuszatop ueneir Ob30P-103;

- BexTopHbIil MITyJIbCHBIN aHanu3aTop nenei P4-1-01;

- JIaGopatopuslii cteH "OYyHKINOHATIBHBIE Y3716l MUKPOBOJIHOBOM TEXHUKHU";

- BoapT™meTp B6-9;

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

- I'eneparop-uacroromep FG-7020;

- Usmepurens JI2-22 - 2 mit.;

- Uctounuk nuranus b5-43;

- JIuneitnpiid nctounuk nmuTanus HY 3003 - 2 mr.;

- Mynstumerp APPA 207;

- Ocminorpag RIGOL DS 1042 C;

- Ocmnorpad ¢ ¢ynkmuei 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 minst Windows;

- Microsoft Windows;

- OpenOffice;

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

W3mepurensHas nabopaTopusi: yueOHast ayIuTOpuUs ISl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO THUIIA,
ydyeOHasi ayAuTOpHs AJsl NPOBEACHUS 3aHATUM MPAKTUUECKOro THUIA, yuyeOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHSI ISl MPOBEACHUS 3aHITHI CEMUHAPCKOTO
THUIIA, TOMEIICHUE JJIsI MPOBEICHUS TEKYIIero KOHTPOJS M MpOoMexKyTouyHou arrectanuu; 634050,
Tomckas o6mactp, r. ToMck, Jlennna npocnexr, a. 40, 316 ay.

Onucanue uMeroerocs 000pya0BaHus:

- Bekropnsiii ananuzatop ueneit Ob30P-103;
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- BekTopHbIil uMITy IbCHBIN aHanu3aTop nene P4-M-01;
- JJaGoparopusiii creHy "DyHKIIMOHATBHBIE Y3JIbl MUKPOBOJTHOBOM TEXHUKH'";
- BoasT™meTp B6-9;

- 'enepatop curnanos ['CC-05 - 3 wr.;

- 'eneparop-uactoromep FG-7020;

- U3mepurens J12-22 - 2 wt.;

- UcTtounuk nimranusa b5-43;

- JImaewnpid ncrounnk nutannsgt HY3003 - 2 mT.;

- Mynstumerp APPA 207;

- Ocmmorpad RIGOL DS 1042 C;

- Octmmorpad ¢ pynkiueit reaeparopa curnaios Keysight DSOX1102G - 2 mir.;
- Hudporoii ociimmtorpadg DSO-3202A;

- Hudporoii ocrimmiorpad GDS-806S - 4 mT.;

- Mukpockon Ansramun CMO745T;

- [Tpoextop LG RD-DX130;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Google Chrome;

- Kaspersky Endpoint Security 10 mns Windows;

- Microsoft Windows;

- OpenOffice;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MPOCMOTPA.

[Ipu 3aHATHAX C OOydYarOMMMUCS C HAPYUIEHHUSIMH ONMOPHO-IBUTaTeJbHOT0 ammapara
WCIIOTB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOpPMAIMU M APYTHe TEXHUYECKHE CPEICTBA
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS

JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

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

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Tabmura 9.1 — @opMbI KOHTPOJISL U OLIECHOYHBIC MATSPHAIIBI

TBCPABIX TCJI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIst | OueHounsie Marepuans (OM)
1 BBoHas yacTh [TIKP-2 3auér ¢ onenkort | [lepeuens BompocoB 1yist
3a4eTa ¢ OLICHKON
TectupoBanue [IpumepHBIii IepedeHb
TECTOBBIX 3a/laHUN
2 DnemenTsl (pusuku TBepaoro | I[TKP-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
Tena 3a4eTra ¢ OLCHKON
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3a/laHUN
3 ®u3nKa nosxynpoBOAHUKOB [IKP-2 3auét c ouenkoil  |Ilepedyenp BonpocoB s
3a4eTa ¢ OLCHKON
3amuta otdyeta mo |[IpuMepHbIil mepedyeHb
nabopaTopHOI BOIIPOCOB ISl 3AILUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
4 DneKTpOonpOBOIHOCTb IIKP-2 3auér c ouenkoil  |IlepedyeHp BonpocoB s

3a4ueTa C OLIEHKON

3armmra oT4era mo

[IpumepHBIil nepeyeHb

nabopaTopHOH BOITPOCOB JIJIS 3AIUTHI
pabote 1a00paTOpHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora

IIpakTrnueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a/laHue

TectupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN
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5 KOHTaKTHBIE SIBIICHUS [TKP-2 3auér ¢ onenkort | [lepeuenn BOompocoB Jist
3a4eTa ¢ OLCHKON
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
6 IMonynpoBoauukoBbie nuoasl | [TKP-2 3a4éT C OLIEHKOH ITepeuens BOIIpOCOB 1Jist
¥ OUTIOJISIPHBIC TPAH3UCTOPHI 3ayeTa C OLEHKOM
3amuTa otdyeta mo |[IpumMepHbIil mepedyeHb
nabopatopHoOit BOITPOCOB /IS 3aLIUTHI
pabore 71a00paTOPHBIX pabOT
JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb
TECTOBLIX 3aJaHuN
7 I10BEpXHOCTHBIE SIBJICHUS B [IKP-2 3auér c ouenkoir  |Ilepeuenr BonmpocoB it
nostynpoBoiHuKax. [lonessie 3a4era ¢ OLIEHKOM
TPaH3UCTOPBI TectupoBanue [IpumepHsIil nEpeYEHb
TECTOBBIX 3aJaHUN
8 doroanexrpuueckue apieHus |[1IKP-2 3a4ét c onieHkoil  |[lepedenn BOIpPOCOB 1Jist
B [TOJIYTIPOBOJHHUKAX 3a4era ¢ OLEHKON
3ammra otyera no |[IpumMepHsIil nepeueHb
nabopaTopHOI BOITPOCOB JIJIs1 3aLUTHI
pabote 1a00paTOpHBIX paboT
JlaGopatopHas Tembl m1abopaTOpHBIX PadoT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
9 9 dusnueckne OCHOBBI IIKP-2 3auét c ouenkoil  |IlepedyeHs BonpocoB s
HAHORJIEKTPOHUKH 3aueTa C OLEHKOMN
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBLIX 3aJaHuN

[lkana oneHkH cHOPMUPOBAHHOCTU OTJENbHBIX IUIAHUPYEMBIX PE3yJbTaTOB O0y4eHHUS IO

JTUCIUIUIMHE TpUBeeHa B Tabnuie 9.2.

Tabnuua 9.2 — lllkana oueHkH cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO

JTUCHUILIMHE
®dopmyaupoBKa TpeOOBaHUA K CTETICHH COPMHPOBAHHOCTH
Ouenka Banasr 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00yUCHUS
3HATh YMETh BIIAAETH
2 <60% ot OTCYTCTBHE 3HAHHM OTCYTCTBHUE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHLHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN UITn HaBBLIKOB HJIH
CyMMBI 0aJIIOB 3HAHUSA YaCTUYHO (dbparMeHTapHbBIE
OCBOEHHOE MpUMEHEHNE
yMeHHUe HAaBBLIKOB
3 ot 60% 1o o011ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YIOBJIETBOPHUTEIHHO) 69% ot CTPYKTYpPHUPOBaHHBIC HO HE yCIIEITHOE, HO HE
MaKCHUMaJIbHOU 3HAHUA CHCTEMATHYECKH | CHCTEMATHYECKOE
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MIpUMEHEHNE
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 npaBriIbHBIC OTIPEICTICHUS COOCTBEHHOTO TIOJYIPOBOTHUKA:

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, koraa ypoBeHb DepMu nepeceKkacT JOHOPHBIN UIIH aKIIEITOPHBIA YPOBEHbD;

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. VYkaxute, rae NpaBUJIbHO yKa3aHbl OCHOBHBIE U HEOCHOBHBIE HOCHUTENHU 3apsijia B
MOJTYTIPOBOIHUKE?

1) B JOHOPHOM TMOJYNPOBOJHUKE OCHOBHBIE HOCUTENIH 3apsifa — ABIPKH B BaJICHTHOW 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 moaBW»KHOCTh HOCUTENEH 3apsiia B MOJTYPOBOJIHUKE 3aBUCUT 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 )KU3HHU;

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 OOpaATHBIN TOK p-N-Tepexo/ia B 00J1aCTU HACHIIICHUS ?
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. VYkaxuTe NpUYHHBI, OOBSICHSIONINE MATYIO TOJNLIMHY 0a3bl JUisi OUTIONSPHBIX TPAH3UCTOPOB:
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10.

1.

12.

13.

14.

15.

16.

17.

18.

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 duIMEHT IEpeaadun TOKa IMUTTEPA TPAH3UCTOPA B CXeMe ¢ 001el 0a30i MEHBIIIE
€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 KaKOW TPYyMIIbI CIIeyEeT BBECTH B MOIYNIPOBOAHUK, OTHOCAIIHICS K [V rpynme, 4To0b!
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 MoJIeBbIE 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.

[TomrynpoBOIHUKOBBII PUOOP, YCHIIUTENbHBIE CBOMCTBA KOTOPOTO 00YCIOBIEHBI TIOTOKOM
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 324€Ta C OLEHKOM

Kak Biuser mmpuHa 3anpenieHHon 3086l Ha Bug BAX p-n nepexona.

. Mexanu3m oOpa3oBaHus 00JacTH MPOCTPAHCTBEHHOI'O 3apsja 3JIEKTPOHHO-IBIPOYHOTO

nepexosa.

IIpencraBpTe M MOSCHUTE 30HHYIO JAHMAarpaMMy KOMIIEHCUPOBAHHOIO JBIPOYHOIO
IIOJIYIIPOBOIHHKA.

OOBSACHUTH 3aBHUCHUMOCTb 3JIEKTPOIPOBOJHOCTU JABIPOYHOTO IMOJYHPOBOJHHUKA OT
TEMIIEPATyPBL.

. OxapakTepu3oBaTh TEIIOBOK MPOOOIi p-n mepexosa.
. I300pa3uTh 1 NOSCHUTH 30HHYIO AMArpaMMy BBIPOKACHHOTO MOJTYIIPOBOIHUKA.

OCHOBHEBIC 1 HEOCHOBHBIC HOCUTEIIH 3apsdnaa. KakuM cooTHOIIEHHEM CBsI3aHBI UX PaBHOBCCHBIC
KOHICHTpPAInH.

. IIpumecHbIe yPOBHU B MOJIYIIPOBOJHUKE.

[Tpupona obpaTHOro TOKa B p-n mepexo/ie.

BbIpoXk/1€HHBIE U HEBBIPOXKIEHHBIE COCTOSHUS.

[TonsiTrie 0 poHOHAX.

[ToBepXHOCTHBIE COCTOSAHUS.

KakoBa npuposa Toka HachlIEHHs p-n IEpexo/a.

JlaBuHHBIN TPOOOH p-n mepexoaa.

YeM 00ycI0BICHA 3IIEKTPOIPOBOJHOCTH COOCTBEHHOTO MOJIYIPOBOAHUKA?

C kakoli 1eNblo B MOJIYNIPOBOJHUK BBOAST IPUMECH?

Kak BIMAIOT Ha JIEKTPONPOBOIHOCTD MTOJIyIIPOBOJHUKA TOHOPHBIE U AKLENTOPHBIE IpUMECH ?
OO®bsicuuTe, 4TO Takoe AbIpkU? KakoBo WX JBMKEHUE B MOJYNPOBOJAHHUKE MPU OTCYTCTBHH U
[0 AEMCTBUEM Pa3HOCTH ITOTEHIIUAJIOB?

OOBscHUTE OTIAMYUE COOCTBEHHOTO M MTPUMECHOTO TOIYIPOBOHUKOB?

Kakue HOocuTenu 3apsja ABJISIOTCS OCHOBHBIMU U HEOCHOBHBIMH B IOJYIIPOBOJHUKAX N- U
prunos? I[louemy? KakuM COOTHOILLIEHUEM CBSI3aHbI UX PABHOBECHBIE KOHLIEHTpaLUu?
OOBscHUTE NPUYUHBI BO3HUKHOBEHUS AUPPY3MOHHOTO M JpeiihoBOro TOKOB B
IIOJTyTIPOBOJTHUKE.

Yro takoe p-n-niepexon? Kak on ¢popmupyercs?

OO0BbsacHUTE ¢ PU3NUECKOM TOUKU 3PEHUSI BEHTUIbHbBIE CBOMCTBA P-N-NIepexoa.

N300pa3uTte 1 MOACHUTE 30HHBIE AUArPaMMBbI P-N MEPEeX0/1a B PABHOBECHOM COCTOSIHUU U NPHU
NPUIOKEHUHU MPSMOTO U OOPATHOTO HAIIPSKEHUSL.

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

[TpuBenuTe TUMIOBBIC 3HAUEHUS JJIS IPSIMOTO M 0OPaTHOT'O COMPOTUBIICHHS ATHX AU00B. Kak
ONpPEAENINTh AaHHbIE MapameTpsl o BAX?

Ilepeuncnure napamerpsl, onpeaensiemsle no BAX peansHoro auona. Kak onu onpeznenstorces?
HanorerepocTpyKTypbl, GyHKIIMOHAIBHBIE BO3MOKHOCTH YCTPONUCTB ¢ KBAHTOBBIMH SIMaMH,
KBaHTOBBIMH IIPOBOJIOKAMH, TOUKAMH.
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Koaddumnuent nepenaun mo Toky OUIOIISIPHOTO TPAH3UCTOPA.
CraTruecKue XapaKTEpPUCTHKH MOJIEBOTO TPAH3UCTOPA C U30JIUPOBAHHBIM 3aTBOPOM.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

DneMEeHTB KBAHTOBOM MEXaHUKHU M 30HHON TEOPUU TBEPABIX TEIN.
CrartucTuka 3JIEKTPOHOB U JABIPOK B MOJIYIIPOBOJIHUKAX.
['eneparus 1 peKOMOMHAIUS HOCUTENEH 3apsiza.

Huddys3us u apeiid HocuTenei 3apsaa B MOTYPOBOIHUKAX.
ONEKTPONPOBOAHOCTD TBEPBIX TEIL.

KoHTakT MeTami-noiynpoBoIHUK.

PuU3NYECKUE SABIICHUS B P-N EPEXOJIE.

IToBEpXHOCTHBIE ABJICHUS B OJYPOBOIHUKAX.
@DOTO3IEKTPUUECKUE SBJIEHUS B IOJIYIIPOBOJHUKAX.

9.1.4. [IpuMepHBbIii NepeyeHb BONMPOCOB /sl 3alIIUTHI J1a00PATOPHBIX padoT

YeM OTIAMYAIOTCS SHEPreTHUYECKHE CIEKTPhI JIEKTPOHOB B KPHUCTAJIE U B U30JUPOBAHHOM
atome?

Uto noHMMaeTCs o1 BaJICHTHOM 30HOM, 30HOW MPOBOJAMMOCTH U 3aMpPeIIeHHON 30HON?

OT 4ero 3aBUCUT IMPHUHA 3aMPEUICHHONW 30HBI?

KakoBa mmpuHa 3anpeiieHHoi 30Hbl y pa3IndHbIX TBEPABIX TE?

Kakum MeTo0oM MOXKHO ONPEACNIUTh IMPUHY 3alPEIICHHON 30HbI?

Uto moHUMaeTCs 1Mo 00paTHON BOJIBTAMIIEPHOM XapaKTEPUCTUKON p-n miepexoaa’?

Kaxkue (hakTopbl BIUSIOT Ha BETMYUHY OOPATHOTO TOKA B 00IaCTH HACHIIIECHUS?

[Touemy nns onpezesneHus] NIMPUHBI 3aIPEIIEHHON 30HBI METOJIOM P-n Mepexoaa HeoOxoauma
TeMIIepaTypHas 3aBUCUMOCTh OOpPAaTHOTO TOKa?

[To kakuM co0OpaKeHUsIM B JTaHHOH paboTe U3MEPSIETCS CEMEMCTBO OOPATHBIX BOJbTAMITICPHBIX
XapaKTEPUCTHK p — N Mepexoa MpU pa3IudHbIX TEMIIEpaTypax, BMECTO OJIHOM 3aBUCUMOCTH IS
=1f(T)?

Urto Takoe skcTpanosus’?

KakoBa meTroauka pacuera IMMUPUHBI 3aMPEIICHHON 30HbI?

Yem oTIMYaAETCS SHEPTETUYECKUIN CIEKTP 3JIEKTPOHOB B KPUCTAIIIMUECKOM MOJTYIPOBOJIHUKE OT
CIIeKTpa abCOJIFOTHO CBOOOHOTO AJIEKTPOHA?

Yro Takoe 30Ha MPOBOJIUMOCTH, BaJICHTHASI U 3alpeIleHHas 30HbI?

Kakoe oTHolIeHHEe MMEIOT BaJE€HTHAs 30HA U 30HA MPOBOJUMOCTHU K 3JIEKTPONPOBOIHOCTH
MOJTYNPOBOIHUKA?

UeMm cOOCTBEHHBIH TOJYNPOBOJAHUK OTIUYACTCA OT DJICKTPOHHOTO, DJICKTPOHHBIA OT
JIBIPOYHOTO?

[Touemy KOHIIEHTpalKsi COOCTBEHHBIX HOCUTENEH 3apsiga 3aBUCUT OT IIMPHUHBI 3aMPEIIeHHOMN
30HBI, @ KOHI[EHTpAlUs 3JIEKTPOHOB B IPUMECHOM MOJYNPOBOAHUKE N - TUMA OT SHEPTUHU
MPUMECHOTO YPOBHSA?

B kako#t 061acTH 3KCIEpUMEHTAILHON 3aBUCUMOCTH Inc ~ 1/T u modeMy mposiBIsieTCA
TeMIlepaTypHas 3aBUCUMOCTh MOJIBUKHOCTU HOCUTENeH 3apsaa?

OO0bsicHUTE TEMIIEPaTypPHYIO 3aBUCUMOCTb 3JIEKTPOIPOBOAHOCTH MOITYITPOBOAHHKA.

Kak koHIeHTpauusi IpUMECH M SHEpPrus MOHHU3AIUH MPUMECHOTO YPOBHS BIUSIOT Ha
3aBUCUMOCTH Inc ~ 1/T ?

[ToyeMy B CHJIBHBIX 3JEKTPUUYECKUX MOIAX 3JIEKTPOMPOBOJHOCTh apCEHUAA TajlIus MOKET
YMEHBIIATHCS?

OO0bsicHUTE BOJIbTAMIIEPHYIO XapaKTePUCTHKY auoja ['aHHa.

Uro Takoe a3 pexTrBHAS TOIBHKHOCTD?

OxapakTepusyiTe porecc 00pa3oBaHus JOMEHA.

O6nsicaute pupoay CBY konebanumii Toka B ntuoze ['aHHa.

[Touemy koneOaHusl TOKa HAOMIOJAIOTCA MPU HAMPSIYKEHHOCTH AJIEKTPUUECKOTO MOJIS BBIIIE
MIOPOTrOBOr0 3HAYCHHUS?

[Touemy B 00Opa3iie He BO3HUKAET OJTHOBPEMEHHO 0oJiee OJTHOTO JoMeHa?

Kakoe npaktuueckoe npuMeHeHUE UMEIOT auoAbl ['anHa?

Kak paccuntarh NOporoByro HanmpsKE€HHOCTh JIEKTPUUECKOTO IMOJIs, MAKCUMaJIbHYIO IJIOTHOCTb
TOKa, HauOoJIblIIee U3MEHEHHE MOIBUKHOCTU HOCUTENEH 3apsia?
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29. OOBsCHUTE IPUPOY 3aPSA0OBON EMKOCTH.

30. Kak o BosbT(hapaHON XapaKTEPUCTHKE OMPEICTUTh KOHTAKTHYIO PA3HOCTD MTOTEHITHATIOB?

31. OOBsicCHHUTE BIUSHHUE PACIIPECIICHIS IPUMECH Ha BOJbT(apaaHyIo XapaKTEPUCTHUKY.

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

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

34, TlosicHMTE, YTO TaKoe «0a3zay JUOJa.

35. Kak mo BoibTaMmnepHO# XapaKTEPUCTHKE OMPEACTUTh conpoTuBaeHue 6a3pr? 36. Kak MOXKHO
paccunTaTh KOHIIEHTpAIMIO IpUMecHu B 6a3e nuojaa

9.1.5. Tembl 1a00paTOPHBIX padOT

N3MepeHne noABMKHOCTH HOCUTEIIEH 3apsia.

. Onpenenenue 1uQPy3MOHHON JUTMHBI U BPEMEHH KU3HU HEPABHOBECHBIX HOCUTEIICH 3apsa.

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

4. OmnpeneneHre BPEMEHH KW3HU HEPABHOBECHBIX HOCHTENEH 3apsna METOJIOM MOIYJISIUU

POBOJIUMOCTH

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.

W —

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 9.2.
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Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI 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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JIMCT COI'JTACOBAHUA

Paccmotpena u onobpena Ha 3acenannu kadenpsr KY [P

npotokoa Ne 210 or«30 » 11 2018 .

COI'TACOBAHO:

JomKHOCTD

Nuunmansl, pamunms

IToamuce

3aBemyromnuii Beiryckaromnieit kag. KYJIP

A.T". Jlommiios

CoriacoBano,
55af61de-b8ed-4780-
9ba6-8adedc18fdec

3aBenyrommii ooecneunBatomieit kad. KY 1P A.T". Jlommios CornacoBaHo,
55af61de-b8ed-4780-
9ba6-8adedc18fdec

HavanpHuk y4eOHOTO yripaBiacHUs E.B. CaBpyk CornacoBaHo,
fa63922b-1fce-4aba-
845d-9¢ce7670b004c

IKCIIEPTHDI:

Houent, xkadp. KYJIP C.A. Aptuuies CormacoBaHno,
681e3bf8-552d-43b0-
9038-80b95cad2721

Houent, kad. KY]JIP E.N. Tpeukanp  CornacoBaHo,
b613d4df-dOea-4bce-
897e-cfdd95ae1b46

PA3PABOTAHO:

ITpodeccop, KY]JIP C.I'. Exanun Pazpabotano,

86acd1b6-de01-4ceb-
82e2-d3d0b01bea75s
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