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No Bunbl yueOHOI nesTenbHOCTH 3 cemecTp Bcero Ennnunel
1 Jlexkmuu 24 24 qacoB
2 IIpaxkTrueckue 3aHATUA 18 18 4acoB
3 JIaGoparopHble paboThI 18 18 4acoB
4 Bcero aynuTopHbIX 3aHATHI 60 60 4acoB
5 CamocrosTenbHas paboTa 48 48 4acoB
6 Bcero (0e3 sx3amena) 108 108 4acoB
7 OO61as TpyI0eMKOCTh 108 108 4acoB
3.0 3.0 3.E.

3auer: 3 cemecTp

Tomck 2018
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ;[pbl
nportokot Ne 54 ot « 15 » 6 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCYIapCTBEHHOTO 00pa3oBaTeNIbHOrO cTaHaapra Beiciiero oopazoBanus (PI'OC BO) no HampaBieHHIO
noarotoBku (crnenuanbHocT) 11.03.01 Pagnorexnuka, yreepxkaennoro 06.03.2015 roga, paccMoTpeHa u

onoOpena Ha 3acenanuu kadeaper TY «  » 20 rona, mpoTtokoa No
Pazpabotunku:

npodeccop kad. TY B. A. lllanumoB

npodeccop kad. TY A. M. 3a0oonkuit

3aBeayromuii ooecneunBaromieit kad.
vV T. P. I'a3zu3zoB

Pabouas mporpamma TUCIUTUIMHEI COTTacoBaHa ¢ (DaKkylIbTeTOM M BBITyCKaroIIeh kadeapoii:

Jexan PTO K. YO. ITonoBa

3aBenyromuii BITyCKaroIen kag.

PCC A. B. ®arees
OKCIepTHI:

noreHT kadeapsl TY A. H. bynnakos

Crapuuii npenogasarelb Kadeapbl
PaMO3IEKTPOHUKHU U CUCTEM CBSI3U
(PCO) 1O. B. 3enenenxas

CornacoeaHa Ha noptane Ne 32537 2



1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MIPOLIECCOB, JISKANIUX B OCHOBE MPUHITUTIOB JISHCTBUS TOTYITPOBOIHUKOBBIX MPHUOOPOB.

1.2. 3agaum IMCHUIIITHHBI
— B pesynprare u3ydeHus AUCHUIUIMHBI Y CTYAEHTOB JOJDKHBI C(OPMHUPOBATHCS 3HAHUSA,
YMEHUST W HaBBIKW, IO3BOJISIIONIME TMPOBOIUTH CAMOCTOSITCIIBHBIA aHauu3 (u3ndeckux 3PEHEeKToB U
MIPOLIECCOB, OMPEACISIONINX MPHUHIUITBI JEHCTBUS OCHOBHBIX IMOJYIPOBOAHUKOBEIX MPUOOPOB, Kak
M3y4aeMbIX B HACTOSIIICH TUCIUIUIMHE, TAaK U HAXOMSAIIMXCS 32 €€ paMKaMH.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Hucnummuna «OcHoBbl MuKpodiekTpoHukn» (b1.B.JIB.3.2) otHOcuTcs k Omoky 1 (BapuaTtuBHAs
YacTh).
[IpenmiecTByOUMMEI AUCHUILTUHAME, (OPMUPYIOUIMMHI HadalbHbIE 3HAHUS, SBISIFOTCS: OCHOBBI
Teopud nenei, dusuka.
[TocneayromumMu JUCHUILUIMHAME SIBJISIIOTCS: AHAJIOroBble M IUGPOBBIE OBICTPOAEHCTBYIOIINE
yCTpoiicTBa, AnnapaTrHble CpecTBa KOHTPOIIs U ynpasieHus POC.

3. TpeOoBaHus K pe3yJibTaTaM OCBOCHUS AUCHHILINHBI

[Tponiecc n3yyeHus QUCUUIUIMHBI HAIpaBiieH Ha (JOPMUPOBAHUE CIETYIOIUX KOMIIETEHIUI:

— TIK-1 crnocoOHOCTBIO BBITIONHATH MaTeMaTHYECKOE MOJCIMPOBAHUE OOBEKTOB M IPOIIECCOB
[0 TUIOBBIM METOIMKAaM, B TOM 4YHCIIE€ C HCIOJb30BAaHHUEM CTAHJAPTHBIX MAKETOB IPUKIIAJHbBIX
IIPOrpaMM;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atoIUNiCs JOKEH:

— 3HaTh (Qu3nueckue sBIEHUS U 3(PQPEKThl, ONPEAENAIONINe MPUHIUN JEHCTBUS OCHOBHBIX
MOJIYIIPOBOJAHUKOBBIX NPHOOPOB; 30HHBIE TUarpaMMbl COOCTBEHHBIX U MIPUMECHBIX MOIYIPOBOAHUKOB, pP-
n- Tepexona, KOHTAaKTa METal- MOJYNPOBOAHMK M MPOCTEHIIEro TeTeporepexona; (Qu3mueckue
IIPOLIECChI, NPOUCXOJAINME Ha TPaHULE pa3leNa pasjInyHbIX Cpell; MareMaTH4ecKyl0 MOJEIb
UJCIN3UPOBAHHOIO pP-n- nepexoaa M BiausHUEe Ha BAX mmpuHbl 3anpemiéHHON 30HBI (Marepuana),
TeMmreparypbl M KOHLEHTpAluu npumeceil; Gu3nyeckuil cMbICI OCHOBHBIX MAapaMeTPOB U OCHOBHbBIE
XapaKTEPUCTUKHU AJIEKTPUUYECKUX KOHTAKTOB PA3JIMYHOIO BHJA B MOJYNPOBOJAHUKOBOM 3IIEKTPOHUKE;
¢u3nyeckre Npouecchl B CTPYKTypax C B3aUMOACWCTBYIOUIMMU p-N- MEPEXOAaMU U B CTPYKTYypax
METaJUI-TAAJIEKTPUK-TIOITYIIPOBOAHUK; B3aUMOCBS3b MEXIY ¢buznyeckon peanuzanuen
MIOJIyTIPOBOAHMKOBBIX CTPYKTYp M MX MOJEISMH, DIEKTPUUYECKUMH XapaKTEPUCTUKAMU U IapaMETPaMu;
BIMSIHUE TeMIepaTypbl Ha (PU3MYECKHE NPOLECChl B CTPYKTypaX M HUX XapaKTEpUCTHUKU; OCHOBHbBIE
TEXHOJIOTHUECKUE MPOLIECChl B MUKPOIEKTPOHUKE; 001aCTH MPUMEHEHUSI MUKPOXJIEKTPOHHBIX PUOOPOB
U 1aTYMKOB B HAYKE U TEXHHKE.

— yYMeTb HaxOIuTb 3HAYEHHs OJEKTPO(PU3NYECKUX MapaMeTpoOB  IMOTYINPOBOJHUKOBBIX
MaTepuayoB (KpeMHHUs, T€PMaHUs, apCeHU/a rajjius) B yueOHON M CIIpaBOYHOMN JIUTEpaType JUIsl OUEHKU
UX BIUSHUS Ha TNapaMeTpbl CTPYKTyp; H300paXkaTb CTPYKTYpPbl C pa3iIUYHBIMH KOHTaKTHBIMH
nepexofaMu; OObSICHATh MPUHILMI JACUCTBUS M COCTABIIATH AIEKTPUUYECKHUE U MareMaTHyecKUe MOJENu
paccMaTrpuBaeMbIX CTPYKTYp; OOBSCHATH CBSI3b (PU3MYECKUX MapaMeTpoB CO CTaTMYECKUMHU
XapaKTEPUCTUKAMHU U NapaMeTpaMu U3y4aeMbIX CTPYKTYp; 3KCIIEPUMEHTAIBHO ONPENENIATh CTaTUYECKUE
XapaKTEPUCTUKH U NTapaMETPhl Pa3IMUHBIX CTPYKTYP.

— BJAJeTh HaBbIKAMH H300paXEHHUS IOJYIPOBOJHUKOBBIX CTPYKTYP C HCIOJIb30BAHUEM
30HHBIX SHEPreTHUECKHX JuarpaMM; HaBbIKAMU COCTABJICHMSI JKBHUBAJEHTHBIX CXEM H3ydaeMbIX
CTPYKTYp; HaBBIKAMH pabOTHl C TUIOBBIMH CPEICTBAMHU W3MEPEHHUN C IEJbI0 KOMIUIEKCHOM OLEHKH
OCHOBHBIX [TaPaMETPOB U CTATHUECKUX XapaKTEPUCTUK U3Y4aeMbIX CTPYKTYP.

4. O0beM JMCHHMILIMHBI M BBl Y4e0HOMH padoThl
OOmast TpyAOEMKOCTh IUCLMIUIMHBI cocTaBisieT 3.0 3aueTHBIX €IWHUIBI U TpE/ICTaBleHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Bunel yueGHOM nesTeNbHOCTH Bcero gacos Cemectpsl
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3 cemectp

AynutopHbI€ 3aHATHS (BCETO) 60 60
Jleknuun 24 24
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 18 18
CamocrosiTenbHas paboTa (Bcero) 48 48
Odopmitenre oT4eTOB 110 J1ab0paTOpHBIM padboTam 12 12
[Toaroroska k 1aboparopHbIM paboTam 8 8

[IpopaboTKa JIEKITMOHHOTO MaTepuasa 12 12
IToaroToBKa K MpakKTUYECKUM 3aHSATUSIM, CEMUHApaM 16 16
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3auetHbie Equnuiibt 3.0 3.0

5. Conep:xaHue TMCHUTLIHHBI

5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Pa3znenbl qUCHUIUIMHBI U BUJIBI 3aHATUN TPUBEACHBI B TabuIe S.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHITUH

o - . . N -
HasBanus pa3aenoB TuCHUTIIAHBI H SR 2 806 86 5 &g m

(§
€3
ye
M
bIC

3 cemectp

KO

=
p—
[\

IIK-1
[K-1

1 Beenenue B Gu3UKy MOTYIPOBOIHUKOB 1 0

(e}
(O8]
(o)}

2 Kuneruka HocuTelel 3apsiioB B 1 2
HOJTyIIPOBOIHUKAX U TOKU

3 duznyeckue Npoiecchl NPU KOHTAKTE 4 4 4 9 21 [ TIK-1
Pa3HOPOIIHBIX MaTEPHANIOB (P-n- IEPEXOI,
KOHTAKT METaJUI-TIOIYIPOBOJHUK,
reTepornepexon).

4 ®dusnyeckue Npoueccs B CTPYKTYpE € 4 4 4 9 21 [ IIK-1
JByMsI B3aMO/IEHCTBYIOIIIUMHU
NIEPEX0/IaMHU U €€ CTaTUYECKUE
XapaKTEPUCTHUKH.

5 dusnyeckue npoLeccsl B CTPyKType 6 4 4 10 24 TIK-1
MeTaJI-IUAIEKTPUK-TIOTYTIPOBOAHUK U
€€ CTaTU4YECKUE XapaKTEPUCTUKN

6 Otnuyne peanbHbIX JIEKTPOHHO- 3 0 0 1 4 ITK-1
JTBIPOYHBIX TIEPEXOJIOB OT
UJICATN3UPOBAHHBIX.

7 OU3NYECKHUE OCHOBBI YIIPABICHUS 2 0 0 1 3 IIK-1
TOKOM KaHaJla C TOMOIIbIO
YIPaBIISAIOUIETO ITEpeEXoaa

8 @OTO’NEKTPUUECKUE SBICHUS B 2 2 4 7 15  IIK-1
HOJIYIPOBOJHUKAX.

9 I'anbBaHOMarHUTHBIE, TEPMOMArHUTHBIE 1 2 2 7 12 1IK-1
U TEPMODJIEKTPUUECKUE SBJICHUS B
MOJTyTIPOBOIHUKAX.
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roro 3a cemectp 24 18 18 48 108

\ Wtoro 24 18 18 48 108

5.2. Conep:xkanue pa3ae/ioB IMCHUIJIMHBI (110 JEKIUSIM)
ConeprkaHue pas3ienaoB TUCIUILIAH (TI0 JIEKIUSAM) IPUBEICHO B Tabnuie 5.2.
Tabnuna 5.2 — Cogeprxkanue pa3aenoB TUCUUILIUH (TIO JIEKIHSIM)

(0]¢
MK
oC
M
bIC

HazBanwns pa3aciion CO,I[ep)KaHI/IC pasaciioB JUCHUITIIUHEI 110 JICKIUAM

KO

3 cemecTp

1 Beenenue B pusuky 3oHHas MojeNb TBepbIX Tell. Kinaccudukarms 1 TIK-1

MOJIYTIPOBOTHHKOB TBEPABIX TN (METAJIBI, TOJYIPOBOIHHUKH,
IUANeKTpukn). Kpucramiueckas peuierka
OJIyIpOBOAHUKOB. COOCTBEHHBIN MOTYITPOBOIHUK.
DHepreTudeckas (30HHAs) TUarpaMMa COOCTBEHHOTO
MOJIYIIPOBOIHHMKA. DJIEKTPOHBI U AbIpKU. [IpuMecHbIe
MOJIYIPOBOAHUKHU. JIOHOPBI U aKLIENTOPBI.
[IpoBoguMOCTH N- U p-TUIA. 30HHBIC TUA-TPAMMBI,
YPOBHH JIOHOPOB U akienTopoB. KoMieHcupoBaHHBIE
MOJTYTIPOBOAHUKH.

Hroro 1

2 Kuneruka Hocuteneid  Marepuanbl MOJIyNPOBOJHUKOBOM U 3JIEKTPOHHOU 1 IIK-1

3aps/I0B B TEXHUKHU U UX AEKTPOPU3NIECKIE CBOWCTBA.

MONYIIPOBOAHUKAX U TOKU CTPYKTypa MOIYIPOBOJHUKOB U TUIIBI
IIPOBOJIUMOCTH. DHEPreTUYECKUE 30HbI TBEPOTO
Tena. 30HHAs CTPYKTYpa MOIynpoBOJHUKOB. [ToHsTHE
JIOHOPOB M aK-LIeNTOpoB. BiusiHue npumeceit Ha
¢duznyeckre CBOMCTBA MOTY-POBOAHHUKOB.
BoIpoxieHHbIE U HEBBIPOKICHHBIE TIOTYIIPOBOJI-
Hukd. Konuentpauus Hocureneit. PekomOunanus
Hocuteneil. [loBepxHoCcTHas U 00BEMHAS
pekoMOMHaIMKU. 3aKOHBI IBUKEHUS HOCUTEINEH 3apsaa
B IIOJTyTIPOBOAHMKAX. YpaBHEHUS TUPPY3HUH.
bunonspuas nudpdysus. Mononosspras tuddysus

Hroro

3 ®uznueckue npoueccel  Kiaccudukanus nepexonon. CTpykTypa p-n 4 [K-1
IIPU KOHTAKTe nepexona. [lonarue HeliTpanbHOCTH NIEpEXoa.
Pa3HOPOIHBIX AHanu3 nepexosia B paBHOBECHOM COCTOSIHUU.
Marepuaios (p-n- AHanu3 nepexozia B HEPAaBHOBECHOM COCTOSIHUU.
nepexosl, KOHTAKT Cratnueckue BOJIbT-aMIIePHbIE XapaKTEPUCTUKU
METaJUI-IOIYIPOBOAHUK, HUAeanbHoro nauoza. IlonsTiue oOparHOro Toka quoaa.
reTeporepexon). XapakTeprucTUYeCKUe CO-IIPOTUBICHUS JUOAA.
Cratndeckue BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU
peasIbHbIX TU0J0B. Moaymnslus conpoTUBIEHUS 0a3bl.
[Iepexonnble XapakTepucTUKU AuoAA. bapsepHas
EéMKoCTh (EMKOCTB TIepexoza) nuona. Auddy3snonnas
éMKOCTb nepexoaa. OAHOCTOPOHHHE P-N NEPEXOBI.
KoHTakThl MeTaI-TOITynIpOBOAHUK. OMHUYECKHE
KOHTAKThI. BBITPAMIIAIOIINE KOHTAKTHI.

Hrtoro

4 ®duznyeckue nporecchl dusznyeckre MPUHLIUIBI paOOTH OUTIOISAPHBIX 4 IIK-1
B CTPYKTYpE C IByMs TPaH3UCTOPOB. DKBUBAJIEHTHBIE CXEMbI OUTIOJIIPHBIX
B3aUMOJICUCTBYIOIIMMU  TpaH3ucTopos. @opmynsl Mosa-26epca.
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TepexoaMu U €€
CTaTU4ECKHe
XapaKTePUCTUKH.

Wneanu3upoBaHHbIE CTATUYECKUE U TUHAMUYECKUE
napameTpsl OUIONIIPHBIX TPAH3UCTOPOB. CXeMBbI
BKJIIOYEHHSI. 3aBUCUMOCTD MapaMeTPOB OUTONIAPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPHI U PEKUMA.
CocraBHble OUTIONISIPHBIE TPAH3UCTOPHI

Hroro 4
5 ®usznueckue npoueccel  M/II-TpaH3uCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM, ITK-1
B CTPYKTYpE METaJLI- BCTPOEHHBIM U UHIYLIUPOBAHHBIM KaHAJIaMHU.
TUDIIEKTPUK- [Tpunuun paboTbl, OCHOBHBIE TAPAMETPBHI.
IIOJIyTIPOBO/IHUK U €€ Crarndeckue BOJIbT-aMIIEPHbIE XapaKTEPUCTUKHU IS
CTaTU4YecKue Ka)X/I0r0 THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEepUCTUKU OKBUBAJIEHTHBIE CXEMBI 0JIEBBIX TPAH3UCTOPOB.
Hroro 6
6 OTiinuKe peabHbIX OC00CHHOCTH CTPYKTYpP OMIOJISPHBIX TPAH3UCTOPOB. ITK-1
AJIEKTPOHHO-/IBIPOYHBIX  MeTobl N30JIALNN OTAEIBHBIX JIEMEHTOB
MEPEXO/I0B OT MHTETpalbHbIX cxeM. HazHaueHue cKpbITOro
UJean3upOBAHHbIX. AMUTAKCHAIBHOTO c0s. OOpazoBaHUE Mapa3UTHBIX
TPAH3UCTOPOB MPH U3OJSAIUH P-N MEPEXOAAMHU.
KomOuHMpOBaHHAS N30SI TPAH3HUCTOPOB.
MHoOrosMuTTepHBIE TPAaH3UCTOPBL. TPaH3UCTOPHI C
quosoM IloTTku. InogHOE BKIHOUEHHE
TpaH3ucTOpoB. Mozenb UHTETPAIbHOTO OUTIOSIPHOTO
TpaH3ucTOpa
Hroro
7 ®usnyeckue OCHOBBL  [loseBble TpaH3UCTOPBI C YIIPABISAIOIIKAM p-N 2 [K-1
yIpaBICHUS TOKOM nepexonoMm. [IpuHmun paboTsl, OCHOBHBIE
KaHaja ¢ IOMOIIbIO napamerpsl. CTaTUuECKHE BOJIBT-aMIIEpHBIE
YIPaBJISIOUIETO MePexXofa XapaKTePUCTUKHU AJIs KaXKI0TO THUIIA OJEBIX
TPaH3UCTOPOB. DKBUBAJIEHTHHIE CXEMBbI MOJIEBBIX
TpaH3UuCTOPOB. OCHOBHBIE TEXHOJOTUYECKNE
IPOLECCHl B MUKPORJIEKTPOHUKE.
Hroro
8 @orodneKTpuuecKue OnTo31eKTpOHHBIE TPUOOPHI: CBETOU3TYYAIOIINE [K-1
SBJICHUS B JMO71bI, (hOTOUOABI, ONTONAPHI TUOHBIE,
MOJTyTIPOBOIHUKAX. TPaH3UCTOPHbIE, TUpUCTOPHBIE. [IpuHIMT pabOTHI,
OCHOBHBIE MapameTpbl. CTaTH4eCKUe BOJIBT-
aMIIepHBIE XapaKTEPUCTUKU
Hroro 2
9 l'anbBaHOMaruuTHele,  Dddext Xomra. MarHuTope3ncTUBHBIN (P (PHEKT. 1 IK-1
TEPMOMAarHUTHBIC U Dddexr 3eedeka. Iddext [ensrhe. Dpdext
TEPMODJIEKTPUYECKUE TomcoHa.
SIBIICHUSI B Vitoro 1
MOJTyTIPOBOIHUKAX.
Hroro 3a cemecTp 24

5.3. Pa3gesbl AMCHMILIMHBI M MEKIMCHMILVIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMH (TPeAbI Ty IIMMHU)

U 00ecrneuynBaeMbIMU (HOC.]'Ie)_IyIOI[lI/IMI/I) AUCHHUIIVIMHAMHU

Paznenbl qTUCHUIUIMHBL M MEXIUCUUIUIMHAPHBIE CBS3U C 00€CTIEUMBAIOIIMMHU (TPEABIAYIIUMH) U

obecrnieunBaeMbIMH (TTOCIEAYIOMIMMHI ) TUCHUTUTHHAMH MPEICTaBIeHBI B Tabmuie 5.3.
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Tabnuma 5.3 — Pa3nensl IUCHUITIMHBI U MEKIUCIUIUIMHAPHBIC CBSI3U

Ne paznenoB qaHHOW MUCHIMIUIMHEL, IJIs1 KOTOPBIX HEOOXOIUMO U3yUCHHE

HauMeHOBaHUE TUCIUATUTHH obecrneunBalOmuX 1 00€CeYHBAEMBIX AUCIUILIMH
1 2 3 4 5 6 7 8 9
ITpenmecTByromMUE JUCHUILIMHEI
1 OcHOBBI TeOopuM Lienei + + +
2 ®usuka + + + + + + + +

[Tocnenyromue TUCITUATIITAHBI

1 AnanoroBelie u uppoBbIe
OBICTPOJICHCTBYIOIIHE + + + + + + +
YCTPOMCTBA

2 AnmaparHble CpesicTBa

+ + + + + + +
KOHTpOJISI U yripaBiienus POC

5.4. CooTBeTCcTBHE KOMIIETEHIUIi, pOPMHUPYeMBbIX NPU U3YYeHHH TUCHMIIMHBI, 1 BU10B 3aHATHIi
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPH HM3YYEHHH AUCHUIUIMHBI, ¥ BHUIOB 3aHATHA
npescTaBiIeHo B Tabmuie 5.4.
Tabmuma 5.4 — CooTBeTCTBHE KOMIIETEHIMH, (POPMHUPYEMBIX IMPH H3YYCHUH JUCHUIUIAHBI, ¥ BHJIOB
3aHATHI

Kommeren Bunel 3ansaTuii
@DOopMBI KOHTPOJIA
nuu Jlek. [Ipak. 3aH. JIab. pab. Cam. pa6.
[TK-1 + + + + Otuer no naboparopHoit
pabote, Onpoc Ha 3aHATUSAX,
3aueT, Tect

6. UaTepakTuBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTropHble padoThI
HaumenoBanue nabopatopHbIx paboT npuBeaeHo B Tadbnuue 7.1.
Tabnuna 7.1 — HauMmeHnoBaHue 1a60paTOpHbIX paboT

f 0]
Ha3zBanus pa3zuenos HanmenoBanue 1ab0paTOpHBIX pabOT 8E8.= % e
3 cemecTp

3 ®uznueckue npoueccel | McecnenoBanus BOIbT-aMIEPHBIX XapaKTEPUCTUK 4 IK-1
IIPU KOHTAKTe MOJTYTIPOBOJAHUKOBBIX JHO/I0B
Pa3HOPOIHBIX Vrtoro 4
marepuayos (p-n-
NEPEXoJl, KOHTAKT
METaJJI-IOIYIPOBOIHUK,
reTeponepexon).
4 ®Ousunyeckue npoueccsl  MccnenoBaHus BOJIbT-aMIIEPHBIX XapaKTEPUCTHK 4 IIK-1
B CTPYKTYpE C IBYMs OUIONIIPHBIX TPAH3UCTOPOB
B3AHMOJICHCTBYIOIMMH 11 4
IepexoiaMu U e€
CTaTu4yecKue
XapaKTEPUCTHUKH.
5 ®usnyeckue npoueccel  MccienoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK 4 [IK-1
B CTPYKTYpE METaJlI- IIOJIEBBIX TPAH3UCTOPOB C P-I-NEPEXOOM
TUDIIEKTPUK- ) Vitoro 4
IIOJTYTIPOBO/IHUK U €€
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CTaTUYCCKHEC

XapaKTEepUCTUKH
8 dorosnekTpuyecKue UccnenoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK 4 ITK-1
SIBJICHUS B MDP tpan-3ucropos
MOJIYIIPOBOTHHUKAX. Viroro
9 l'anpBaHoMarHuTHbIE,  MccnenoBaHUs BOJIBT-aMIEPHBIX XapaKTEPUCTUK [K-1
TEPMOMAarHUTHBIE U JIMOJTHBIX OIITPOHOB
TEPMORJIEKTPUUECKUE Viroro 2
SBJICHUS B
HOJTyIIPOBOIHUKAX.
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPBI)
HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHHE IPAKTUYECKUX 3aHATUI (CEMUHAPOB)
9] f o]
Ha3Banus pa3znenos HauMeHOBaHHE MPAKTHYECKHX 3aHSTHIT (ceMuHapoB) ; S £ 2, = & S
3 cemectp
2 Kunetuka Hocuteneid  Pacder BeIMYMHBI KOHTAKTHOM pa3HOCTH 2 IIK-1
3aps/I0B B noteHnuanoB (1upy3nOHHOTO MOTEHINAIIA) TTPH
MOJIYIIPOBOJIHUKAX Y TOKM W3MEHEHHH KOHLEHTPALUU IPUMECH B OTHOU U3
obnacTeil mepexoza.
Hroro
3 ®dusnyeckue nporeccel Pacder mmpuHbI Iepexoia B 3aBUCUMOCTH OT MOAYJIA [IK-1
IIPU KOHTAKTe Y TIOJISIPHOCTH MPUII0KEHHOTO HAPSDKEHUS.
Pa3HOPOJIHBIX Viroro 4
marepuayos (p-n-
nepexo/l, KOHTAKT
METaJJI-IOIYIPOBOIHUK,
reTeponepexon).
4 ®dusnueckue npouecchl PacueT TenaoBbIX TOKOB U TOKOB TEPMOTEHEpPALlUU B 4 [K-1
B CTPYKTYpE C IBYMs NIEPEX0/1ax U3 MOIYIPOBOIHUKOBBIX MATEPUAIIOB C
B3aUMOJICHCTBYIOLIIUMH  PA3JIMYHON IIMPUHON 3aPEHIEHHON 30HbI OT
IepexoiaMu U e€ TEMIIEPATYPBI
CTaTU4YecKue Hroro 4
XapaKTEPUCTHUKH.
5 ®usnyeckue npoueccel Pacder BOIBT-aMIIEPHBIX XapaKTEPUCTHK 4 [K-1
B CTPYKTYpE METaJLI- UJCAIN3UPOBAHHBIX NIEPEXOA0B IIPH Pa3IMYHOM
JUDIIEKTPUK- TeMIeparype.
MIOJIYTIPOBOJIHUK U €€ Vrtoro 4
CTaTU4yecKue
XapaKTEepPUCTUKH
8 DOTOINEKTPUUECKHE Pacuer GapbepHoii U 1 Py3noHHON eMKocTeN 2 [IK-1
SIBIICHUS B nepexoza.
MOJTYTIPOBOIHUKAX. Hroro 5
9 I'anpBaHomMaruuTHele,  [artumk Xosuia. IIK-1
TEPMOMArHUTHBIE U Hroro 5

TEPMORJIEKTPUUECKUE
SIBIICHUS B
MOJIYIIPOBOTHUKAX.
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Nroro 3a cemecTp

18

9. CamocrosiTesibHas pabdora
Bunasl camocrosiTenbHON paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMH PE/ICTABICHBI B

Tabmure 9.1.
Ta6muma 9.1 — Buasl caMOCTOSTENBHON padOThI, TPYAOEMKOCTh M (JOPMHUPYEMbIE KOMIICTCHIIUN
Buibl caMoCTOSTENBHOM £ 422 E
HasBanus paszienos A 5552 2 DopMBI KOHTPOJIS
paboThI © 3 =5 Z
3 cemecTp
1 Beeaenue B pusuky [IpopaboTka JIEKITMOHHOTO 1 ITK-1 3auet, Onpoc Ha 3aHATHUSAX,
MOJIYIIPOBOIHUKOB Marepuasa Tect
Uroro 1
2 Kuneruka Hocuteneid  IIpopaboTka JeKImOHHOTO 3 IIK-1 3aget, Onpoc Ha 3aHATUSX,
3apsoB B marepuala Tecr
TOJYIIPOBOHMKAX M TOKH 1 o
3 ®usznueckue npoueccel  [loaroroBka 4 IIK-1 3auet, Onpoc Ha 3aHATHUSAX,
IIPY KOHTAKTE IIPAaKTUYECKHUM 3aHATHSM, Otuer no naboparopHoit
Pa3HOPOJIHBIX MaTepPHANIOB CEMHHapaM pabote, Tect
(p-n- mepexoz1, koHTaKT [TpopaboTka JEKIIMOHHOTO 1
METaII-NONYIPOBOARKK, | \avenyrara
reTepornepexon).
OdopmieHre 0T4eTOB 10 4
1abopaTopHBIM paboTam
Uroro
4 ®duznueckue nporeccol  [loaroroska k I1K-1 3auet, Onpoc Ha 3aHATHUSX,
B CTPYKTYpE C IBYMs MPAKTHYECKUM 3aHATHIM, Otuer no naboparopHoii
B3aUMOJICHCTBYIOITUMU CeMHHapam pabore, Tect
TICPEXONAMU 1 CC [TpopaboTka NTEeKIIMOHHOTO 1
TaTHICeCKU
CTaTHHCCKIe Marepuana
XapaKTePUCTHUKH.
OdopmieHre 0T4eTOB 1O 4
mabopaTopHBIM paboTam
Hroro
5 ®usznueckue npoueccel  [logroroska IIK-1 3auet, Onpoc Ha 3aHATUSX,
B CTPYKTYpe MeTaJll- MPAKTUYECKUM 3aHATHIM, Otuer no naboparopHoit
TUDIIEKTPUK- CeMUHapaMm pabote, Tect
1l BOJIHUK U €€
OJTYHPOBOZL ce [TpopaboTka JEKIIMOHHOTO 2
CTaTUYECKHE Mareprana
XapaKTEPUCTUKU
ITonroroBka x 4
n1abopaTopHBIM paboTam
Hroro 10
6 OTiinune peaTbHbIX [IpopaboTka JIEKITMOHHOTO 1 ITK-1 3auer, Tect
AIIEKTPOHHO-ABIPOYHBIX  Marepuala
MepPeXoI0B OT Vitoro 1
UJI€aTN3UPOBAHHBIX.
7 ®rU3n4YeCKue OCHOBBI [TpopaboTka JTeKIIMOHHOTO 1 IK-1 3auer, Tect

yIpaBJICHUS] TOKOM KaHaJa
C IIOMOIIIBIO
YIPaBJISAIOLIETO TIEpexo/ia

Marepuajia

Hrtoro
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8 dorosnekTpuyecKue

IToxroroska k

2 IIK-1

3auet, Onpoc Ha 3aHATUSAX,

SIBJIEHUSA B MPAKTUYECKUM 3aHATHUSIM, Otuer o mabopaTropHOi
MOJTYIIPOBOAHUKAX. ceMuHapam paborte, Tect
[IpopaboTka IeKIIMOHHOTO 1
marepuala
ITonroroBka x 4
1a00paTopHBIM paboTam
Hroro
9 I'anbBaHOMArHUTHEIC, IIoaroroBka k IIK-1 3auet, Onpoc Ha 3aHATHUSX,
TEPMOMAarHuTHbIC U MPAKTHYECKUM 3aHATHIM, Otuer no nmaboparopHoii
TEPMOIJIEKTPUUECKHIE ceMHHapam pabote, Tect
ABJICHHS B [IpopaboTka JIEKITMOHHOTO 1
i BOJTHUKAX.
OJTYLpOBOAHHKA Marepuana
OdopmiteHre 0T4eTOB 10 4
nabopaTopHbIM paboTam
Hroro 7
Hroro 3a cemectp 48
Hroro 48
10. KypcoBas padora (mpoekr)
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa /IVisi OHEHKH yCIIeBAeMOCTH 00y4YAKOIIUXCH

Tabnuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

11.1. bBanjabHble OLEHKH IJIs 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcuMabHBIH MaxkcuMabHBIH
OneMeHTbl yueOHOU 0au1 3a mepuosa Bcero 3a
6amn Ha 1-yto KT ¢ Gan 3a mepuon
JESITETbHOCTH mexnay 2KT u Ha ceMecTp
Hauana cemectpa Mexnay 1KT u 2KT
KOHEIl ceMecTpa
3 cemectp
3ager 10 15 15 40
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuer no 1abopaTropHOit 10 10 10 30
pabore
Tect 5 5 5 15
Hroro makcumym 3a 30 35 35 100
nepuos
Hapacrarommm urorom 30 65 100 100
11.2. Ilepecyer 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuet OamioB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH TpecTaBiieH B Tadbmmie 11.2.
Tabnuna 11.2 — Ilepecuer 0anioB B OIIEHKH 32 KOHTPOJIbHBIE TOUKU
basiel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
>90% ot MakcuMaabHOU cyMMbI OamioB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHON cyMMbI OaoB Ha aaty KT 4
Ot 60% 1o 69% ot makcumabHOM cymMmMbl 6aisioB Ha fgaty KT 3
10
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< 60% oT MakcuMaIbHOU cyMMBbI OasuioB Ha naty KT 2

11.3. Ilepecyet cymMMbl 02/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymMMbl 0aioB B TPAJUIIMOHHYIO M MEXIYHAPOIHYIO OIEHKY IpPEACTaBIeH B Taliuie
11.3.

Tabmuma 11.3 — IlepecueT cyMMBI OaJUIOB B TPAAULIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY
Htoroas cymma 6asmios,

Ouenka (I'OC) YUYUTBIBAET YCIIECIIHO CAAHHBIN Ouenka (ECTS)

HK3aMEeH

5 (oTMYHO) (3a4TEHO) 90 -100 A (0TJINYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor0)
70-74 D (ynoBieTBOpUTENBHO)
65 - 69

3 (yAOBIETBOPUTEIIBHO) (3a4TEHO) 60 - 64 E (HocpecTaero)
2 (HeynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopHUTENbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYECKOE U MH(OPMAIUOHHOE o0ecTieueHHe TUCHMILIUHBI

12.1. OcHoBHas JuTeparypa

1. VYwuebnoe mnocobue «Muxposnekrponuka» : [ns nHampaBienuss noaroroBku 210100.62
«ONEeKTpOHUKA M HaHOAEKTpoHHKa». [Ipodmis: «lIpombimennas snekrponnkay / Jlerocraes H. C. -
2013. 172 c. (Hara pgocryma 20.05.2018) [Onekrtponnbiii pecypc] - Pexum pgocrtyma:
https://edu.tusur.ru/publications/4280 (mara oopamenus: 19.06.2018).

2. HecwmenoB, Huxomaii CepreeBud. @Pu3nyecKue OCHOBbI MHUKPODJIEKTPOHUKH : YueOHOe
nocobue (7151 aBTOMaTU3UPOBaHHON TeXHOIOTUU o0ydenus). - Tomck : TYCVYP |, 2007. - 276 c. (Hanmaue
B 6nbmorexke TYCVYP - 187 5k3.)

3. DOmnekrponnka. Yacts 1: YueOnoe mocobue / Mixouu B. M., [llanumos B. A. - 2016. 209 c.
([Hara JIOCTyIIa 20.05.2018) [DnEeKTPOHHBIN pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/publications/7278 (nara obopamenus: 19.06.2018).

4. Dnextponuka. Yacts 2: Yuebnoe nocodbue / Uukosuu B. M., lllanumos B. A. - 2016. 120 c.
Hara JIOCTYyTIa 20.05.2018 [DnexTpoHHBII pecypc] - Pexum JOCTYyTIA:
https://edu.tusur.ru/publications/7279 (nara ob6pamenus: 19.06.2018).

12.2. lonoiHuTeAbHAS JIUTEPATypa
1. AsaeB H.A. OcHOBBI MUKPODJIEKTPOHUKH: PEKOMEHA0BAaHO MUHUCTEPCTBOM O0Opa30BaHuUs. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hanuuue B 6ubnuorexke TYCVYP - 87 2k3.)
2. DOmnextpoHuka: YuebHoe nocodue / Konoanos B. ®. - 2012. 266 c. lara nocryna 20.05.2018
[DnexTpoHHbIi pecypc] - Pexum npoctyma: https://edu.tusur.ru/publications/7314 (mara oOparineHus:
19.06.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHe MOCOOUs

1. VYuebHoe mocobue «MHUKpPOCXEMOTEXHHKAa AHAJIOroBas MHKPOCXeMOTeXHUKa»: Jlis
HarpasieHus: moArotoBku 210100.62 «OnexTpoHnKa U HaHOAIEKTpoHUKa». [Ipodums: «[IpombinieHHas
anektponuka» / Jlerocraes H. C., Yersepro K. B. - 2014. 238 c. (Ilocobue pexkoMeHI0BaHO K
npakthuueckuMm 3aHsTtusaM) Jlara goctyma 20.05.2018 [DnextponHHslii pecype] - Pexum mgoctyma:
https://edu.tusur.ru/publications/4289 (nara ob6pamenus: 19.06.2018).

2. Dnektponuka: YaeOHO-MeToaunueckoe nocodue / Uikosuu B. M., [llanmumos B. A. - 2016. 76
c. (ITocoOue pekOMEHJOBAaHO K CaMOCTOSTENBHBIM M TpakuueckuMm 3aHsTusM) ([ara moctyma
20.05.2018) [Dnextponnslii pecypc] - Pexum moctyma: https://edu.tusur.ru/publications/7280 (mara
obpamenus: 19.06.2018).
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3. MHccnenoBanue BOJBT-aMIIEPHBIX XapaKTECPUCTHK MOJTYIPOBOIHUKOBBIX JUOJO0B: PyKOBOICTBO
K J1aboparopHoit pabote / 3abomoukuit A. M., lllamumos B. A. - 2018. 11 c. Jlara noctyma 18.06.2018
[DnexTpoHHbId pecypc] - Pexum nmoctyma: https://edu.tusur.ru/publications/7912 (mara oOpareHws:
19.06.2018).

4. MWccnenoBaHue BOJIBT-aMIIEPHBIX XapaKTEPUCTHK OUITOJSPHBIX TPAH3UCTOPOB: PYKOBOACTBO K
nabopartopHoii padote / 3abomorkuii A. M., IllamumoB B. A. - 2018. 9 c¢. lara moctyma 18.06.2018
[DnexTponHbIii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7913 (mara oOparieHwus:
19.06.2018).

5. MHccnemoBaHue BOJIbT-aMICPHBIX XapaKTEPHCTUK IOJIEBBIX TPAaH3UCTOPOB: PyKOBOACTBO K
nabopatopHoii padore / 3adomonkuii A. M., Hlanumo B. A. - 2018. 16 c¢. Jlara mocryna 18.06.2018
[DnexTponHblii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7914 (mara oOparieHwus:
19.06.2018).

12.3.2. YyeOHO-MeTOAMYECKHE TOCOOUS 1JIs1 JIMI] C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI U
UHBAJH/I0B

VY4ueOHO-MEeTOANYECKHE MaTePHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3/JOPOBbS M MHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSM UX 30POBbS M BOCTIPHSTHUS HH(OPMALIUH.

JI1s1 IMI ¢ HApYUIEHUSIMH 3PeHuUst:

- B ()OpME AIEKTPOHHOTO JIOKYMEHTA;

- B II€YaTHOH (hOpME YBETUUCHHBIM MIPH(TOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (hopme.

12.4. Ilpodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

. Ilpm w3y4eHWHM JUCHUIUIMHBI  pEKOMEHIyeTcss oOpamarbcsi K  0a3aM  JTaHHBIX,
MH(POPMALMOHHO-CIIPABOYHBIM M ITIOMCKOBBIM CHCTEMaM, K KOTopbIM y TYCVYPa oTkpsIT gocTy:

2. 1. https://lib.tusur.ru/ru/resursy/bazy-dannyh (nara gocrymna 20.04.2018)

3. 2. http://protect.gost.ru/ (nara noctyna 20.04.2018)

4. 3. https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya (zara moctyma 20.04.2018)

5. 4. https://elibrary.ru/defaultx.asp (nara nocryna 20.04.2018)

6. 5. http://www.tehnorma.ru/ (nara nocrtymna 20.04.2018)

12.5. Ilepuonnyeckne n3gaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMUYeCKuM kypHai. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoii ®@enepanun (M.), MOCKOBCKHMI TOCyIapCTBEHHBII MHCTUTYT 3JIEKTPOHHOU
TexHukd. - M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PanuoTtexHuka : Hay4yHO - TEXHUUECKU )XypHal. - M. : Paauorexnuka . - XXypHan BbIXOTUT C
despanb 1937 1.

3. DIeKTpoHHMKa : HayYHO-TEXHUYECKUH xypHai. - M. : Mup . - )Kypnan Beixonut ¢ 1961 .

4. Pammodusuka u ¢U3MUECKHE OCHOBBI DIEKTPOHHMKH [DnekTp.pecypc]| : pedepaTHBHBIN
xypHai. Cep. 18. K. - M. : BUHUTU . - Kypnan Berxoqut ¢ 1954 1.

13. MarepuaibHO-TeXHHYECKOe o0ecreyeHue TUCHHMILINHBI U TpedyeMoe MporpaMMHoe
oGecrnieyeHnune

13.1. O6mue TpeGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IIPOrPAMMHOMY 00ecne4eHH 0
AUCHUTINHBI

13.1.1. MarepuaJibHO-TeXHHMYECKOEe U IPOrPaMMHOe obecrnedyeHue JAJIsl JJeKIUMOHHBIX 3aHATHI
Jlnst mpoBenieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWNBUIYaTbHBIX KOHCYJIBTAIIHH,
TEKYIIETO KOHTPOJSI U MPOMEXKYTOYHOW aTTECTAlUU HCIONB3YeTCsl yueOHasi aymuTOpHUsl ¢ KOJIHMYECTBOM
MOCaJIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TOCKOW M CTaHAapTHOW yueOHo Mmebemnnio. MmeroTcs
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JEMOHCTpAIIMOHHOE 000pyIOBaHWE M y4eOHO-HAINIATHBIE TOCOOWs, OOECIEUMBAIONIUE TEMATHYECKHE
WJLTIOCTPAIUH 110 JICKITHOHHBIM pa3JiesiaM TUCIIHILIHHEI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPaMMHOe oOecredyeHne J1JIsl MPAKTHYeCKUX 3aHATHI

YueOHas 1aboparopust HU(PPOBBIX YCTPOHCTB M MUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl IJIsi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4deOHas ayJuTopus UL
MIPOBEICHUS 3aHATHI MPAKTUYECKOTO THIA, yueOHas ayniuTOpus I IPOBEACHUS 3aHATHI 1aOOpaToOpHOTO
TUNa, yyeOHasi aynuTOpHs JUIA NMPOBEICHHS 3aHATUH CEMUHAPCKOTO THIIA, MMOMEIICHUE JUIS KypCOBOTO
MPOEKTUPOBAHUS (BBIIOJIHEHUSI KYPCOBBIX pPa0OT), MOMELIEHUE [UIsi MIPOBEACHUSI TPYNIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIBTAllU{, TIOMEIIEHUE Ul MPOBEICHUS TEKYIIEro KOHTPOJIS U MPOMEXYTOYHOM
arTecTalyu, IOMEIICHHUE AJI CAMOCTOSTEIbHON paboThI

634034, Tomckas obmacte, . Tomck, Bepmmnuna ynuna, a. 47, 218 ayn.

Ornucanue uMeroIerocs 000pya0BaHUs:

- I'eneparopsr: 1'3-53 (3 wt.), I'3-112/1 (3 wt.), I'5-54 (6 wrt.);

- Ocmmmnorpadsr GOS-620 (6 mT.);

- Makertsi (6 mrT.);

- locka aynuropHasi;

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBares.

[TporpamMHuoe obecnieueHme He TpedyeTcsl.

Jlaboparopusi KOMIUIEKCHBIX HH()OPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUH

yueOHasi aynuTopus Al MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
MIPOBEJICHHS 3aHATHI MPAKTUICCKOTO THITA, yu4eOHAasl ayTUTOPHS JJIs TPOBEACHHMSI 3aHATHI J1TaO0OPaTOPHOTO
TUMa, ydyeOHas ayquTOpHs JJs MPOBEACHUS 3aHITHI CEMUHAPCKOrO THIIA, TIOMEIICHHUE I KypPCOBOTO
MPOCKTHPOBAHUS (BBIIONIHEHUS KYPCOBBIX pPa0OT), MOMEMICHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIBHBIX KOHCYIBTAIMH, MOMEIIeHNe Ui MPOBEICHUSI TEKYIIEro KOHTPOJS U MPOMEKYTOUHOU
aTTecTaluu

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuua, a. 47, 209 ayx.

Onucanue uMmeroIerocs 000pya0BaHus:

- Kommbrotep Intel ¢ monutopom (16 mirt.);

- Cron nuceMenHsiit 120 cM (18 wT.);

- Jocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekt cnenuanu3upoBanHoi yaeOHo# Mebenu;

- PabGouee mecto mpemnogaBares.

[TporpamMHoe oOecnieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

13.1.3. MarepuaJIbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedeHne 1JIsl J1adopaTopHbIX pador

VYyeOHas 1abopaTopusi TUPPOBLIX YCTPOUCTB U MUKPOIIPOLIECCOPOB

yueOHas aynuTopHsl IJIsi NPOBEACHUS 3aHATUN JIEKIMOHHOTO THIA, y4deOHas ayJuTopus JUIs
MIPOBEICHUS 3aHATHI MPAKTUYECKOT0 THUIIA, yueOHasl ayTuTOpHUs AJIs IPOBEACHUSI 3aHATHI 1a00paToOpHOTO
Tuna, yyeOHasi aynuTOpHs Ul MPOBEJIEHHs 3aHATUH CEMUHApPCKOrO THUIIA, MOMEIIEHUE Ul KypCOBOTO
MPOEKTUPOBAHUS (BBIMOJHEHUS KYPCOBBIX pa0OT), MOMELIEHHE JUIs TPOBEICHUS TPYNIOBBIX U
WHIUBUAYAJIbHBIX KOHCYNIBTAIMH, MOMEIIEeHNe Ui MPOBEIEHUSI TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOU
aTTeCTalluH, IOMEIEHHUE IS CAMOCTOSTEIbHON paboThI

634034, Tomckas obnacts, T. Tomck, Bepmununa ynuna, 1. 47, 218 ayg.

Onucanue uMeroierocs 000py10BaHuUs:

- I'eneparopst: '3-53 (3 wt.), ['3-112/1 (3 wt.), ['5-54 (6 wt.);

- Octmmnorpadsr GOS-620 (6 mwT.);
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- Maketsi (6 mT.);

- Jlocka aynutopHas;

- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;
- Pabouee mecTo nmpenogaBares.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.4. MaTrepuaJIbHO-TEXHHYeCKOe M IPOrPaMMHoOe obecredyeHune I CAMOCTOATE/IbHOI padoThl
Jlist caMOoCTOSTENNbHON paboThl MCTONB3YIOTCS y4eOHBIC ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTb, . Tomck, Jlennna npocriekT, a. 40, 233 ayn.;
- 634045, Tomckas obmacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macTh, . Tomck, Bepmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6aacTs, I. Tomck, Bepmmnaunna ynmuma, 1. 74, 207 ayu.

CocrtaB 000pyIOBaHUS:

- yaeOHast meOeb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. - 5 mit.;

- KOMIBIOTEPHI MOJKIIOUYEeHBI K ceTh «MHTepHeT» M 00eCNedMBarOT JOCTYI B JJIEKTPOHHYIO
MH(OPMAIMOHHO-00Pa30BaTeNIbHYIO CPEy YHUBEPCUTETA.

[lepedeHb MporpaMMHOTO 0OECIICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUIITUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

OcBoeHME NUCUUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIUIaMU
OCYILECTBIISIETCS C UCTIOJIBb30BAaHUEM CPEACTB 00yUeHHUs OOIIEro U CHEeUaIbHOIO Ha3HAUCHHMS.

[Tpu 3aHATHAX € OOy4YaIOIIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH anmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenayd yueOHOM MHQOpMalMKU B JOCTYHNHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IpPENoiaBaHUs
Ui 00y4aroMXcs C MHBAIWAHOCTBIO, OPTATUBHOM MHIYKLIIMOHHOM cUCTeMbl. YueOHas aynuTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss ¢ HapylIEHHEM ciliyxa, 00OpyIoBaHAa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOW, BUJACOTEXHUKOM, NMEKTPOHHON JOCKOM, MYJIBTUMEIUMNHON CUCTEMON.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO HCIIOIb30BAHNUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WM CcJaiiia Ha 3KpaHe) MpU IOMOIIY BUAEOYBETUUUTENEH sl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLICHHSIMH ONOPHO-ABHMIaTeJbHOI0 anmapara
HCIIONIB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAAa HMH(OpPMAlUU U JApyrue TEXHUYECKHE CpeicTBa
npuema/mepenauu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyuYeHMS JUIS
JIOZIEN ¢ MHBAJIMHOCTBIO.

14. OlleHO‘lHl)Ie MaTrepvajJabl K METOANICCKUE PEKOMECHAAIUH M0 OPraHU3aAIMH U3YYCHUSA
AUCHUIIIMHBbI

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPETJICHHBIX 32 TUCIUTLINHON
KOMIIETEHITUH UCTIONIb3YIOTCS OIICHOYHBIE MaTepralibl B COCTABE:!

14.1.1. TecToBbBI€E 3a1aHUA
1. Kakue THUIBI TONYMPOBOJHUKOBBIX MAaTEpUAJOB HCIONB3YIOTCS TMPH CO3JAaHUH p-n
TIEPEXOJIOB:
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a) «n» TOJXYMPOBOTHUKOBBIC MaTepPHAIIbI.

0) «p» MOJIYIPOBOAHUKOBBIC MaTEPHAIIHI.

B) «i» MOJYIIPOBOTHUKOBBIC MaTEPHAIIBI.

T) «p-n».

2. Kakoii mOJIynpOBOAHMKOBBI  Marepuan  oOecrmednBaeT  HauOoNbIIyl0  pabouyro
TeMIIeparypy:

a) Ge.

0) Si.

B) GaAs.

3. Kakoii monynmpoBOIHUKOBBIM Marepuasn AuoAa obOecreyrBaeT HauOONIbIIYIO padouyro
9acToTy:

a) Ge.

0) Si.

B) GaAs.

4. Tlpu KaKoM BKJIFOYEHUH IMOJIa HA P-N IEPEXOe BbIIEIIETCS HanOOIbIIAs MOIIIHOCTD:

a) ObparHOM.

0) [Ipsmom.

B) B o6mactu mpoGos.

5. Jlns gero ogHy u3 00JacTeil p-n nepexoia BRIMOIHSIIOT OTHOCUTEIBHO, BHICOKOOMHOM:

a) [lnst yBenuueHus: ObICTPOICHCTBUSL.

0) [ns yBenuueHus MakCUMaIbHOTO TOKA.

B) Jlns1 yBenmMueHus HanpsHKeHUs Ipooost.

6. Kak Mensiercss eMKOCTh p-n Iepexona Mpu OOpaTHOM BKJIIOYEHUH U YBEITHYCHHUH
3aMuparoiero HanpsHKEHMS:

a) YBelnuuBaeTcs.

0) He mensiercs.

B) YMeEHbILIAeTCsl.

7. B obmnactu mpo6osi CONPOTUBIICHHUE P-N TIEpexo/a:

a) Rnep—oo.

6) Ruep=0.

B) Riep HensmeHHo.

8. Inst yBenmudeHus: OBICTPOACUCTBUSA MOJTYIPOBOJHUKOBOTO TMpHOOpa Marepuan p-n
nepexoza:

a) Cnabo nerupyror.

6) CUIIBHO JIETUPYIOT.

B) BBIMONHSIOT U3 1 MONYIPOBOJHUKA.

9. Ilpu npsiMOM BKJIFOYEHUH P-N TIEpexXofia COMPOTUBIICHHUE MTEPEeXo/a:

a) Rmep—oo.

6) Ruep=0.

B) Rnep HensmeHHo.

10. B kakoii cxeme BKJIIOUEHHUS OUIOJSPHBIE TPAH3UCTOPHI MMEIOT MaKCHUMallbHbBIN
K03((UIIUEHT YCUIIEHUS 110 MOIIIHOCTH:

a) Ob.

6) OK.

B) OD.

11. IIpy kakoM BKIIIOUEHHHM JAMOJA HA pP-N MEPEXOAE BBIAECIACTCA HaUMEHbIIas
MOUIHOCTB:

a) O6paTHOM.

6) [Ipsmom.

B) B oGmactu npo6os.

12. B kakoil cxeMe BKJIIOUEHHUs OWIIOJISPHBIE TPAH3UCTOPHI HMEIOT MaKCHUMaJlbHOE
BXOJIHOE COIIPOTHUBIICHHUE:

a) Ob.

6) OK.
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B) OD.

13. B kakoil cxeme BKIIOYCHHUSI OWIMOJSPHBIE TPAH3UCTOPHI HMEIOT HAWIYYIINE
YaCTOTHBIE CBOMCTBA:

a) Ob.

6) OK.

B) OD.

14. JIMOHBIN ONITPOH 3TO:

a) CBeronuo.

0) ®oToamo.

B) CBeTo- ¥ GOTOAMO B OJHOM KOPITYCE.

15. B kakux pexxumax MoOryT paboTars OTOAUOIBL:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAJ.

0) @oToreHepaTopsl.

B) [IpeoOpa3oBbiBaTh NEPEMEHHOE HAMPSIKEHHUE B TOCTOSTHHOE .

16. JUisi TI0JIeBOTO TPAH3UCTOPA C MHIAYLUPOBAHHBIM «N» KAHAJIOM B CXEME «OOIuit
HCTOK» IIPU YBEJIIMYEHUH OTPUIIATEIILHOTO HAMPSKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMEHbIIaeTCs.

0) YBenuumuBaercs.

B) OcTaercs HEU3MEHHBIM.

r) PaBen 0.

17. JUis 1oJIeBOr0 TPaH3UCTOpPa C BCTPOEHHBIM «p» KaHAJIOM B CXEME € OOLIUM
MCTOKOM IPH YBEIMUYEHUU OTPHUIIATEIHHOTO HAMPSHKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaercs.

0) YBenuuuBaercs.

B) He meHnsercs.

18. M3 kakoro mnoJynpOBOAHMKOBOIO MaTepuajia CJELyeT W3IOTOBUThH II0JIEBBIE
TPaH3UCTOPHI, 00JIAIAI0IIIE MAKCUMAaIbHBIM OBICTPOICHCTBHEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun unaust)

19. KakoiliT w3  BHIOB  TMOJEBBIX  TPAH3UCTOPOB  oOOJiajaeT  HaMMEHbIIEH

YYBCTBUTEIBHOCTBIO K 3JIEKTPOCTATHUECKOMY TIPOOOIO:
a) [ToneBple TPaH3UCTOPHI CO BCTPOSHHBIM KaHAJIOM.
0) IToneBble TpaH3UCTOPBI C UHIYIIUPOBAHHBIM KaHAJIOM.
B) [ToneBbIe TPaH3UCTOPHI C «P-N» MEPEXOIOM.
20. Jlnist ynpaBieHHs: TOKOM CTOKa MOJIEBBIM TPAH3UCTOPaM TpeOyeTcss U3MEHSTh!
a) Toxk 3arBopa.
6) Hanpsokenue Ucw.
B) Hanpsixenue Usn.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. YcnoBHble Tpaduueckue 00O3HAUEHUs, BOJBT-aMIEpPHBbIE XapaKTEPUCTUKU M MapaMeTpsl
JMOJOB: MJIOCKOCTHBIX, TOYEUHBIX, UMIYJIbCHBIX, JIJABUHHBIX, TYHHEJIbHBIX, CTAOUIUTPOHOB, BAPUKAIIOB.

2. VYcnoBHble Tpaduueckue OO0O3HAUYEHUS, BOJBT-aMIEpHBbIE XapaKTEPUCTUKU M MapaMeTphl
JTMOJIOB: CTAaOMIIMTPOHOB, BapuKkamnoB, auoAoB [llorku, nnonos "anHa.

3. VYcnoBHble rpaduueckue 0003HAUEHHsI, BOJBT-aMIIEPHBIE XapaKTEPUCTHKH U TMapameTphbl
JIMOJI0B: CBETOMOOB, (DOTOANOIOB, TUOTHBIX ONTPOHOB.

4. bunonsipHble TPAH3UCTOPHI p-N-p B TPEX CXeMax BKIIOUCHHS U TPeX PeKUMax paboThl.

5. bumnonspHsie TPaH3UCTOPHI N-P-N B TPEX CXEMax BKIIIOUEHUS U TPEX peKUMax paOdOThI.

6. IToneBble TPaH3UCTOPHI C P-KaHAJIOM B TPEX CXeMax BKIIIOYECHHUS U TPEX pexKUMax padoThI.

7. IloneBbie TPAaH3UCTOPHI C N-KAHAIOM B TPEX CXeMax BKIIOUEHUS U TPEX pexumax padoThl.

8. BeHTHIIbHOE CBOMCTBO p-h MEPEX0OAA.

9. Buasl mpoboeB p-n mepexosa.
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10. AkuenTopHsle U 1OHOPHBIE IPUMECH.
11. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.
12. CobcTBeHHast AIEKTPOIIPOBOAHOCTD MOTYIIPOBOTHUKA

14.1.3. 3auér

. Jwonm IoTTKH.
. Ceronuon.
. BAX uneanuszupoBanHoro auozaa. [lapamerpsr.
. Anoxg CBUY.
. ToueyHbIN TUOMI.
. [ImockocTHOM nuOx.
. ®otonmon.
. IUMIiynibCHBIN 1O
. Pa3pemennbie u 3ampelnieHHble SHepreTHueckue 30HbI. CoOCTBEHHAs ANIEKTPONPOBOAHOCTH
II0JIyTIPOBOAHUKA

10. ITpoueccel mepeHoca 3apsa0B B mosynpoBogHukax. Juddysus u aperid Hocureneit 3apsa.

11. ®usnyeckue mpoueccsl B OUIOISAPHOM TpaH3UCTOpe. OCHOBHBIE MapaMeTpbl OHIOISAPHBIX
TPaH3UCTOPOB.

12. ®usnyeckue NPOLECCHl B IOJEBOM TPAH3UCTOPE C YIOPABISIOUUM pP-N HEPEXOIOM.
Cratnueckuie XapaKTepUCTHKHU.

13. ®usnueckue npoueccol B M/III-Tpan3ucropax. Ctarnyeckue XapaKTepUCTUKH.

14. CocraBHoii Tpan3ucTop. CXemMbl COCTaBHOIO TPAH3UCTOPA.

15. ®oroanekTprueckre MpuOOPHI HA OCHOBE BHENIHETO (oTOdhEKTA.

16. doTosnekTpuyeckue Npudopbl HA OCHOBE BHYTpEeHHETO (HoTodPdeKTa.

17. ®ororpanzuctop. [Tpuniun aeiictBus. OCHOBHBIE XapaKTEPUCTUKH.

18. h-mapametpsl. ®usznueckuii cMbic K03 (GUIMEHTOB. JDKBUBAJICHTHAS CXEMa TPaH3UCTOpa C
yuaeToM h-mmapamerpos

19. y-mapametpbl. Ousnueckuii cMbIc KO3(h(UIMEHTOB. JDKBUBAJICHTHAs CXE€Ma TPAH3UCTOpa C
YUETOM y-I1apaMeTpPOB

20. DKBUBAJICHTHBIE CXEMBI JJIsl OUTIONSPHBIX U MOJEBBIX TPAH3UCTOPOB.

O 00 1 N DN K W —

14.1.4. Tembl 12a60paTOPHBIX PadOT
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK MTOJIYIIPOBOJHUKOBBIX AHOOB
HccnenoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUITONISPHBIX TPAH3UCTOPOB
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK MTOJIEBBIX TPAH3UCTOPOB C P-N NEPEXOOM
HccenenoBanus BoIbT-aMIEPHBIX XapakrepucTuk M/III-Tpansucropos
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONTPOHOB

14.2. TpeGoBaHusA K OLICHOYHBIM MATEPHAJIAM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
310POBbS 1 HHBAJIN/I0B
Jig v ¢ OrpaHMYEHHBIMH BO3MOYKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOMOJHUTECIBHBIC OLICHOYHBIC MaTCpHraibl, IECPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IH€ 14.
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Ta6Jmua 14 — I[OHO.HHI/ITG.HBHI:IC Marcpualibl ONCHUBAHUA JIA JIML C OTPAHUYCHHBIMHU BO3MOKHOCTAMHA

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne TuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIC OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns nun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS M HMHBAJIHJIOB MPEAYCMaTPHBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NPEAOCTaBICHUE 3a/IaHMs C UCTIOIb30BAaHUEM CYpPIOTIEPEBOIA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBiIeHHs OTBETOB Ha 3a/1aHusl, a UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
37I0POBbS M MHBAJIMJOB MO JUCLUIUIMHE IMpeaycCMaTpHBaeT MpeJocTaBieHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B reyaTtHoi opme.

JIJ1s1 IM1 ¢ HAPYUIEHUSIMH ONIOPHO-ABUTATEJLHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIieTypa OIICHUBAHUS PE3yIBTaTOB O0yUSHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO ATAIIOB.
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