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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 0Opa3oBarenbHOro crangapra Beiciiero obdpazosanus (PI'OC BO) no HampaBiieHHIO
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JlotieHT Kadeaps
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pamuorexuuku (CBUYuKP) A. 1O. TlomnkoB
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
Ilenpto mperomaBaHusl AWCIUIUIMHBI SBISACTCS M3ydeHUE CTyAeHTaMu (usndeckux 3)(exToB u
MPOLIECCOB, JIEXKAIIMX B OCHOBE IPUHLMUIIOB ACHCTBUS MOJYIPOBOJAHUKOBBIX, 3JIEKTPOBAKYYMHBIX U
OTMTOAJIEKTPOHHBIX MPUOOPOB.

1.2. 3agaum AMCHMIIMHBI
— B pesynprare u3ydyeHHs AMCHUILIMHBI Y CTYICHTOB JIOJDKHBI C(HOpPMHUpOBATHCS 3HAHMS,
YMEHHSI U HaBBIKHM, MO3BOJISIONIUE IMPOBOAWTH CAMOCTOSTEIBHBIN aHann3 Quandeckux 3(PGHEeKToB u
MIPOIIECCOB, OMPEACIAIONINX MPUHIUIIBI ICUCTBUS OCHOBHBIX MOJIYIIPOBOJIHUKOBBIX M ONTOAJICKTPOHHBIX
prOOPOB, KaK N3y4aeMbIX B HACTOSIIICH TUCIUILTUHE, TAK U HAXOISAIIMXCS 3a €€ paMKaMHu.

2. Mecto nucuuiuiaiabl B cTpykrype OITOII
Huctumumna  «@usudeckue ocHOBBI dnekrponukn» (b1.B.JIB.3.1) otHocuTcs k Onoky 1
(BapuaTHBHAs YacTh).
[TpenmiecTBYONMME JUCHUILUTNHAME, (DOPMUPYIOIIMMHU HadadbHbIC 3HAHUS, SBISIOTCS: OCHOBBI
Teopuu neneu, Gusuka.
[TocrneayromuMy TUCIUIUIMHAMY SIBJISIOTCS: AHAJIOTOBBIE M IU(GPOBBIE OBICTPOACHCTBYIOIINE
yCTpoiicTBa, AnimapaTHbie Cpe[cTBa KOHTpouia U ynpasienus POC.

3. TpeOoBaHus K pe3yJbTATaM OCBOCHHMS AHCHUTIIHHBI

[Iponiecc n3yyeHus QUCUUIUIMHBI HAITPaBJIeH Ha (JOPMHUPOBAHUE CIICTYIONUX KOMIETECHITUI:

— TIK-1 cnocoOHOCTBIO BBINONHATH MAaTeMaTHYECKOE MOJEIMPOBAHUE OOBEKTOB U MPOLIECCOB
[I0 THUIIOBBIM METOAMKAM, B TOM 4YHCJIE C HCIOJIb30BaHUEM CTAHJAPTHBIX IIAKETOB IPUKJIAJHBIX
IIPOrpaMM;

B pe3ynbrare nzyueHus TUCHMITIIMHBI 00yYarOIIUNACS TOJKEH:

— 3HaTh (Qusnueckue sBICHUS W S(PQPEKTH, ONPEACNAIONINE NPUHIUI JIEHCTBUS OCHOBHBIX
IIOJIYTIPOBOAHMKOBBIX U ONTORJIEKTPOHHBIX PUOOPOB; 30HHBIE AHArpaMMbl COOCTBEHHBIX U IMPUMECHBIX
IIOJIyTIPOBOAHMKOB, P-N- IEPEX0/1a, KOHTAKTa METAJUI- OJYIPOBOAHUK U IIPOCTEHIIETO IeTepONepeEXoaa;
¢bu3nvecKre Mpoueccs, MPOUCXOIAIINE Ha TPAaHHIIe pa3/ieia pa3InyHbIX CPEl; MaTeMAaTHYECKYI0 MOJIEIb
UJCATM3UPOBAHHOTO P-n- nepexoAa M BiausHHMe Ha BAX mmpuHbl 3anperméHHON 30HBI (Marepuana),
TEMIIEpaTypbl U KOHLEHTpPalUU NpuMecel; (pU3MUecKHil CMBICI OCHOBHBIX NapaMeTpPOB U OCHOBHBIE
XapaKTEPUCTUKHU AIIEKTPUYECKMX KOHTAKTOB Pa3JIMYHOIO BHJA B IOJYNPOBOIHUKOBOW JJIEKTPOHUKE;
¢u3nyueckue mpouecchl B CTPYKTypax C B3aUMOJCHCTBYIOUIMMH p-n- NEPEXolaMu M B CTPYKTypax
MeETaJlI-IUIIEKTPUK-TIOIYTIPOBOJHUK; B3alMOCBSA3b MEXIY ¢buznyeckoit peanu3anuen
MOJIYTIPOBOAHMUKOBBIX CTPYKTYp U MX MOJEJSMH, SJEKTPUUYECKUMH XapaKTEepUCTUKAMU U MapaMeTpaMu;
BIMSIHUE TEeMIlepaTypbl Ha (U3MYECKHE IPOLECChl B CTPYKTYpax M HX XapaKTEPUCTHKH; OCHOBHBIE
TEXHOJIOTMUYECKHE MTPOLIECCHl B MUKPOJIEKTPOHUKE; 00JIACTH PUMEHEHUSI MUKPO3JIEKTPOHHBIX TPUOOPOB
U JaTYMKOB B HAYKE U TEXHHKE.

— yMeThb HaXxOAWTh 3HAUYEHUS DJIEKTPOYU3MUECKHX IapaMEeTpPOB  IMOIYHPOBOJIHUKOBBIX
MarepuasoB (KpeMHHUs, TepMaHUs, apCeHH/1a rajjius) B ydeOHOH U CIpaBOYHOM JHUTEpaType A OLEHKH
UX BIMSHHUS Ha T[apa-METpbl CTPYKTYp; H300pakaThb CTPYKTYpPbl C pa3IM4YHBIMH KOHTAaKTHBIMH
nepexoaaMu; OOBSICHATh MPUHLMI JAEUCTBUS M COCTABIATH AIEKTPUUYECKHE U MaTeMaTHuyecKue MOJeNu
paccMaTpuBaeMbIX CTPYKTYp; OOBSCHATH CBSI3b (PU3MYECKMX MapaMeTpoB CO  CTAaTHUYECKUMHU
XapaKTEPUCTUKAMU U ITApaMETPaMu U3y4aeMbIX CTPYKTYp; IKCIIEPUMEHTAIbHO ONPENEIATh CTaTUYECKUE
XapaKTEPUCTUKH U NTapaMETPhl Pa3IMUHBIX CTPYKTYP.

— BJaJeTb HaBbIKAMU M300paKE€HUSI MOJYMPOBOJAHUKOBBIX CTPYKTYP C HCIOJIb30BaHUEM
30HHBIX JHEPreTMYECKHX JuarpaMM; HaBBIKAMU COCTAaBJICHHUS DJKBHUBAJEHTHBIX CXEM M3Y4aeMbIX
CTPYKTYp; HaBbIKAMH pabOThl C TUIIOBBIMU CPEICTBAMU H3MEPEHHH C IEIbI0 KOMIUIEKCHOW OIEHKU
OCHOBHBIX [TAPAMETPOB U CTAaTHUECKUX XAPAKTEPUCTUK U3Y4aEMbIX CTPYKTYP.

4. O0beM JMCUMILIMHBI M BUbI Y4eOHOU padoThI
OO6mass TpyAOEMKOCTh JIHUCHUIUIMHBI cocTaBisieT 3.0 3aueTHhIX €IMHUIBI U TMpEACTaBleHa B
tabmuue 4.1.
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Tabnumna 4.1 — TpynoeMKOCTh TUCITUTUTAHBI

Bunbl yueOHOM neaTenbHOCTH Bcero yacos CemecTtpsl
3 cemecTp
AynuTopHbI€ 3aHATHS (BCETO) 60 60
Jlekuuun 24 24
[IpakTuyeckue 3aHsATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocrosTenpHas pabota (Bcero) 48 48
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 12 12
[Toaroroska k 1aboparopHbIM paboTam 8 8
[IpopaboTKa JIEKITMOHHOTO MaTepuasa 12 12
IToaroroBka K IPakKTUYECKUM 3aHATUSAM, CEMUHApaM 16 16
Bcero (6e3 sx3ameHa) 108 108
OO6mast Tpy10€MKOCTb, 4 108 108
3aueTHbIe EquHAIIB 3.0 3.0

5. Conep:xaHue TUCUMILIAHBI

5.1. Pa3nenan! AMCHUILIMHBI 1 BUABLI 3aHATHH
Paznmensl AMCHMITIUHBL U BUABI 3aHATUHN MPUBEIACHBI B TabuIe 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA

Ha3sanust paszienoB AUCIHMILTHHbL RS 8:688d S8 negr=8¢
3 cemecTp

1 Beenenue B Gu3UKy MOTYIPOBOIHUKOB 1 0 1 2 TIK-1
2 KuHetuka HOCUTENEH 3apsI0B B 1 2 0 3 6 ITK-1
MOJIYIPOBOJAHUKAX U TOKH
3 ®usuvecKue MpoIecCchl MPU KOHTAKTE 4 4 4 9 21 TIK-1
Pa3HOPOJHBIX MaTePHAIIOB (P-n- MEPEXo,
KOHTAKT Me-TaJUI-TIOJTyITPOBOIHUK,
reTeponepexon).
4 ®uznyecKue MpoIecchl B CTPYKTYPE C 4 4 4 9 21 TIK-1
JIByMsI B3aUMOZEHCTBYIOIIMMH
MEPEXONaMHU U €€ CTAaTHYECKHE
XapaKTEPUCTHUKHU.
5 duznyeckue mpoLecchl B CTPYKTYpe 6 4 4 10 24 TIK-1
METaJUI-IUANEKTPUK-TIOIYTIPOBOAHUK U
€€ CTaTUYECKUE XapaKTEPUCTUKU
6 OTiinuKe peaibHbIX JIEKTPOHHO- 3 0 0 1 4 IIK-1
JBIPOYHBIX MEPEXO/I0B OT
HJIeaTN3UPOBAHHBIX.
7 OU3NYECKHUE OCHOBBI YIIPABICHUS 2 0 0 1 3 IIK-1
TOKOM KaHaJla C TIOMOIIbIO
YIOPABIISIIOLIETO IEpexoaa
8 DOTOANEKTPUUECKUE ABIEHUS B 2 2 4 7 15 TIIK-1
MOJIYIIPOBOIHUKAX.
9 ®u3znvecKkrue OCHOBBI 1 2 2 7 12 TIK-1
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ANIEKTPOBAKYYMHBIX PUOOPOB

Hroro 3a cemecTp

24 18 18 48

108

Hroro

24 18 18 48

108

5.2. Conep:xkanue pa3aesioB JUCHUIIMHBI (110 JEKIHAM)
ConeprkaHue pa3ienoB TUCIUILIAH (TI0 JICKIUSAM) IPUBEACHO B Tabmwmie 5.2.
Tabnuna 5.2 — ConeprkaHue pa3ieoB JUCIUILUIMH (T10 JICKITUSM )

HazBanwns pa3aciion

CO,I[ep)KaHI/IC pasaciioB JUCHUIIIUHEI 110 JICKIUAM

3 cemectp

o€
MK
oC
M
bIC

KO

1 Beeaenue B pusuky
MOJTYTIPOBOTHUKOB

2 Kunernka HOCHUTEIEH
3apsiJioB B
MOJIYIIPOBOAHUKAX M TOKH

3oHHast MOJIeNb TBepABbIX Tell. Kiaccudukanus
TBEPJBIX TN (METAILIBI, TOTYITPOBOIHUKH,
JTMAJIeKTpUKH ). Kprcrammnieckas penierka
OyIPOBOAHUKOB. COOCTBEHHBIN MOIYTIPOBOIHUK.
DHepreTuveckas (30HHas) AuarpaMmma coOCTBEHHOTO
MOJTYIIPOBOHKUKA. DIIEKTPOHBI U IbIpKU. [IprMecHbIe
MOJTYIPOBOJHUKH. JJOHOPBI U aKIIEITOPHI.
[IpoBomuMoOCTH n- U p-THIA. 30HHBIC TUA-TPAMMBEI,
YPOBHH JIOHOPOB U aKIenTopoB. KoMneHcHupoBaHHbIC
MOJTYTIPOBOTHHKH.

1 ITK-1

Hroro

Marepuaiibl OIYNPOBOAHUKOBOW U AIEKTPOHHOM
TEXHHUKH U UX IEKTPOoPU3NYECKHE CBOMCTRA.
CrpyKTypa NOJyIPOBOJAHUKOB U THUIIbI
IIPOBOIMMOCTH. DHEPreTUYECKUE 30HBI TBEPAOTO
Tena. 30HHAs CTPYKTYpa MOoIynpoBOJHUKOB. [ToHsTHE
JIOHOPOB U aK-LEeNTopoB. BinusHue npumeceit Ha
(u3nyecKre CBOMCTBA MOJIY-IIPOBOJAHUKOB.
BbIpoxeHHBIE U HEBBIPOKIECHHBIE MOTYIIPOBOI-
Huku. Konnenrtpanus nocureneil. PekomOuHanus
Hocuteneil. [loBepxHOoCTHAs U 00BEMHAS
pekoMOMHaIKKU. 3aKOHBI IBUKEHUS HOCUTEINEH 3apsaa
B [IOJTyTIPOBOAHMKAX. YpaBHEHUS TUPPY3HUH.
bunonspuas nupys3us. Mononomnspras aupdysus

Hroro

1 [K-1

3 ®dusnvecKkue npoIeccol
P KOHTAKTEC
Pa3HOPOIHBIX
Matepuainos (p-n-
nepexo/l, KOHTAKT Me-
TaJUI-MI0JyTIPOBOAHUK,
reTepornepexon).

4 ®uznyeckue npouecchl

Knaccugukamnus nepexonos. CTpykTypa p-n
nepexoza. [loHsTHE HEHTPANTBHOCTH TIEpEXo/a.
AHanu3s nepexoja B paBHOBECHOM COCTOSTHUM.
AHanu3 nepexoja B HEPaBHOBECHOM COCTOSIHHH.
Craruyeckue BOJIbT-aMIIepHbIE XapaKTEPUCTHUKU
uaeasbHoro nquoxaa. [lonsTie oOpaTHOTO TOKa TUO/A.
XapaKkTepuCTUUECKUE CO-IIPOTUBJICHUS ANO0JIA.
Crarndeckue BOJbT-aMIIEpHBIE XapaKTEPUCTHKU
peanbHBIX TUOA0B. MOIYIAIUS COPOTUBIECHUS 0a3bl.
IlepexoHbIe XapakTepUCTUKH auona. bapeepHas
émkocTh (EMKOCTh Tiepexona) auona. Juddysunonnas
€MKoCTh repexona. OIHOCTOPOHHHE P-N ITEPEXOIBL.
KoHTakThl MeTaI-M0IyIPOBOAHUK. OMUYECKHE
KOHTAKTBI. BRITIPSIMIISIOIIIE KOHTAKTHI.

4 IK-1

Hroro

duznyecKkre NPUHLIHUIBI pabOThl OUIOISPHBIX
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B CTPYKTYpE C ABYMs
B3aUMOJICHCTBYIOIIUMU
TepexoiaMu u €€
CTaTU4ECKUE
XapaKTEPUCTHUKHU.

TPaH3UCTOPOB. DKBHBAJICHTHBIC CXEMbI OHITOJISPHBIX
Tpan3zuctopo. @opmynsl Mosna-26epca.

U neanu3upoBaHHbIC CTATHYECKHUE U AUHAMUYCCKHE
napamMeTpbl OUIOJIIPHBIX TPAH3UCTOPOB. CXEMBbI
BKJIOUCHHSI. 3aBUCUMOCTD ITapaMeTpOB OUIOJISIPHBIX
TPaH3UCTOPOB OT TEMIIEPATYPhI U PEKUMA.
CocraBHbIe OHITOJISIPHBIC TPAH3UCTOPEI

Hroro
5 ®usznueckue npoueccel  M/II-TpaH3uCTOPBI C U30JIMPOBAHHBIM 3aTBOPOM, ITK-1
B CTPYKTYpE METalI- BCTPOEHHBIM M MHIYIUPOBAHHBIM KaHaJIaMH.
JUAJIEKTPUK- [Tpunuun paboTbl, OCHOBHBIE TAPAMETPHI.
IIOJIyTIPOBO/IHUK U €€ Craruuyeckue BOJbT-aMIIEPHBIC XapaKTEPUCTUKH IS
CTaTU4ECKUE KaKJIOT0 THIIA MOJIEBBIX TPAH3UCTOPOB.
XapaKTEPUCTUKU OKBUBAJIEHTHBIE CXEMBI II0JIEBBIX TPAH3UCTOPOB.
Hroro
6 OTiinuKe peaibHbIX OC00EHHOCTH CTPYKTYpP OMIOJISPHBIX TPAH3UCTOPOB. ITK-1
AIIEKTPOHHO-ABIPOYHBIX ~ MeTOoAbl N30JSIIUN OTEIBHBIX HJIEMEHTOB
MepPEX0JI0B OT MHTErpaJibHbIX cxeM. HazHaueHune ckpbrIToro
UJean3UPOBAHHbIX. AMUTAKCHAIBHOTO c10s. OOpazoBaHuE Mapa3UTHBIX
TPAH3UCTOPOB MPHU U30JSALUUU P-N IEPEXOJAMHU.
KomOuHMpOBaHHAS N30SI TPAH3HUCTOPOB.
MHOrosMuTTEpHBIE TPAH3UCTOPBL. TPaH3UCTOPHI €
quosoM IlorTku. [nogHOEe BKIHOUEHHE
TpaH3ucTOpoB. Mozenb HHTETPaIbHOTO OUTIOISIPHOTO
TpaH3ucTOpa
Hroro
7 ®usnyeckue OCHOBBI  [loseBble TpaH3UCTOPBI C YIIPABIAIOIIKAM p-n [K-1
YIPABJICHUS TOKOM nepexonom. [Ipunmun paboTsl, OCHOBHBIE
KaHaja ¢ OMOIIbIO napameTpsl. CTaTHuECKHE BOJIBT-aMIIEpHBIE
YIOPABIISIIOUIETO MEPEXoAa XapaKTEPUCTUKH JJI KaKIO0TO THUIA MOJIEBbIX
TPaH3UCTOPOB. DKBUBAJIEHTHBIE CXEMbI TIOJIEBBIX
TpaH3UuCTOPOB. OCHOBHBIE TEXHOJIOTUYECKUE
MPOLECCHl B MUKPORJIEKTPOHUKE.
Hroro
8 @oTrodneKTpuUecKue OnTo31eKTpOHHBIE TPUOOPHI: CBETOU3ITYYAIOIINE [K-1
SBJICHUS B TUOJIbI, (POTOMOIBI, OTITOTIAPHI TUOIHBIE,
MOJIYIIPOBOIHUKAX. TPaH3UCTOPHBIC, TUPUCTOPHBIE. [IpuHIIUT paboTHI,
OCHOBHbIE MapameTpbl. CTaTu4ecKue BOJIbT-
aMIIepHBIE XapaKTEPUCTUKU
Hroro
9 ®dusnyeckre OCHOBbl  OCHOBBI SMUCCUOHHOM 3IEKTPOHUKH. Buabl smuccuu: [IK-1

DJIEKTPOBAKYYMHBIX
npubopoB

TEPMORJIEKTPOHHASI, BTOPUYHAS
ANIEKTPOHHAS,IIEKTPOCTAaTUYECKAS,
dorornexkTponHas. [IpuHIUI 31IEKTPOCTATHUECKOTO
YIPaBIEHUS INIOTHOCTBIO AIEKTPOHHOI'O MOTOKA B
ANIEKTPOHHBIX JJaMnax. BakyyMHbIe TU0/bI, TPUO/IBI,
TeTposl, menToabl. Kinaccudukanus, napameTpsl,
CTaTU4YEeCKHE BOJIbT-AMIIEPHBIE XapaKTEPUCTUKH.
ONEeKTPOHHO-Ty4Y€eBbIe TPYOKH. DJIEKTPOHHBIE U
KBaHTOBBIE Mproopsr CBY.
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Hroro

1

Hroro 3a cemecTp

24

5.3. Pazgesbl AMCHUILVIMHBI U MEKINCHUIIMHAPHBbIE CBSI3U € 00ecneYMBAKIMMU (MPeabIAYIIIMMH)

U o0ecnieyuBaeMbIMH (MOCJIEAYIOIIUMH) TUCHUILIHHAMHA

Paznensl TuCHUIIIMHBI ¥ MEKIUCIUIUIMHAPHBIE CBA3HM C 00ECTIEUMBAIOUIMMHU (MIPEABIAYIINMU) U

obecrieunBaeMbIMU (TIOCJICTYIOITUMH ) TUCITUIUIMHAMHY TPECTaBICHBI B TabuIe 5.3.

Tabnuua 5.3 — Paznesnbl IUCHUIUIMHBI U MEXAUCLIUIIIIMHAPHBIE CBA3H

Ne paznenoB JaHHOM AUCHUIUIMHBL, 7151 KOTOPBIX HEOOXOIUMO H3yYeHHE
HaI/IMeHOBaHI/Ie JTUCLIUIIIINH 06GCHG‘-II/IBaIOH.II/IX u O6eCHqu/IBaeMBIX JUCHUITIINH
1 2 3 4 5 6 7 8 9
[IpenmecTByromume TUCHUTLTAHBI
1 OcHOBBI TEOpUH LICTIEH + + +
2 ®usuka + + + + + + +
[Tocnenyromume TMCUUTUIAHBI
1 AnasioroBbie U ITU(POBBIC
6LICTp0):[eI7ICTByIOH1He + + + + + + +
YCTPOMCTBA
2 AnmaparHble cpeicTBa L 4 . N N . N
KOHTpOJIs U ynpasieHust POC

5.4. CooTBeTcTBHE KOMIIETEeHUMH, opMHUPYeMbIX IPH W3Y4YEeHUH TMCUMILIHHBI, 1 BUI0B 3aHATHIA
CooTBeTcTBHE KOMIMETECHUUH, (HOPMUPYEMBIX MPH H3YyYECHUH AWCLUMILIMHBI, U BHUJIOB 3aHITUN

IIpeJICTaBlIeHO B Tabnuue 5.4.

Tabmuua 5.4 — CooTBETCTBHE KOMIETECHLUN, (HOPMUPYEMBIX MPH H3YyYEHUH AMCLUUIUIMHBI, U BUIOB

@DOopMBI KOHTPOJIA

OTuer no nabopaTopHoii
pabore, Onpoc Ha 3aHATHUSAX,

3aHATHI
KommeTen Buasbl 3anatuit
1K Jlek. [Ipak. 3aH. JIaG. pad. Cawm. pa0.
ITK-1 + + + +
3auer, Tect
6. UuTepakTuBHbIE MeTOABI U GOPMBI OPraHU3ALMN 00yUeHUSsI
He npenycmorpeno PYIIL.

7. JIaGopaTtopHbIe padoThI
HanmenoBanue 1abopaTopHbIX paboT npuBeaeHo B Tabnuie 7.1.
Tabnuua 7.1 — HaumenoBanue 1abopaTopHbIX paboT
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HasBanus pasnenon HanmenoBaHue 1a60paTopHbIX paboT 8 E8.= % >

3 cemecTp
3 ®usnueckue npoueccsl  MccnenoBanus BOJIbT-aMIIEPHBIX XapaKTEPUCTUK 4 [K-1
IMIPU KOHTAKTEC MMOJIYIIPOBOAHUKOBBIX IUOJ0B
Pa3sHOPOIHBIX Wroro 4
marepuayos (p-n-
nepexoJ], KOHTAKT Me-
TaJUI-TIOJIYTIPOBOTHUK,
reTepornepexon).
4 ®duznyeckue nporecchl  MccnenoBaHus BOIBT-aMIEPHBIX XapaKTEPUCTHK 4 [K-1
B CTPYKTYpE C IBYMs OUMOJSIPHBIX TPAH3UCTOPOB
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B3aUMOJIEHCTBYIOIIMMU Hroro 4
nepexolaMu U eé
CTaTu4yecKue
XapaKTEPUCTHUKH.
5 ®usnueckue npoieccel  MccnenoBanus BOIbT-aMIEPHBIX XapaKTEPUCTUK 4 ITK-1
B CTPYKTYpE METaJlI- IIOJIEBBIX TPAH3UCTOPOB C P-I-IIEPEXOIOM
TUDIIEKTPUK- ) Vitoro 4
IIOJIyTIPOBO/IHUK U €€
CTaTU4YecKue
XapaKTEepUCTUKU
8 DOTORIEKTPUIYECKHUE UccnenoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK 4 ITK-1
SIBJICHUS B MDP TpaH-3ucTOpOB
MOJTYIIPOBOHUKAX. Vitoro
9 ®usnyeckrue OCHOBbI UccnenoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTUK ITK-1
ANIEKTPOBAKYYMHBIX JUOJHBIX ONITPOHOB
npuOopoB Vitoro 2
Hroro 3a cemectp 18
8. IIpakTHyeckue 3aHATUSA (CEMUHAPDBI)
HaumeHoBaHMe MPaKTHUECKHUX 3aHATUH (CEMUHAPOB) MpHBeIeHO B Tabnue 8.1.
Tabnuua 8.1 — HaumeHoBaHNE IPAaKTUYECKUX 3aHATUHN (CEMHUHAPOB)
) o]
Hazpanus pa3znenos HauMeHOBaHHE MPAKTHIECKHX 3aHsTHIT (ceMuHapoB) ; S 5 2, = & >
3 cemecTp
2 Kuneruka Hocuteneii  Pacuer BeTMUMHBI KOHTAaKTHOW Pa3HOCTH 2 [K-1
3apsiJioB B noTeHIUaNoB (AUPPY3MOHHOTO MOTEHIIMATA) ITPH
MOJTyIIPOBOIHUKAX U TOKW HM3MEHEHUU KOHLIEHTPALMK IPUMECH B OTHOM U3
oOnacreit mepexosa.
Hroro
3 ®usnueckue npoueccel  Pacder mupuHbI nepexoaa B 3aBUCUMOCTH OT MOJYJIS IK-1
IIPU KOHTAKTe Y TIOJISIPHOCTH MPUIIOKEHHOTO HAIPSHKEHUS.
pPa3HOPOIHBIX Vitoro 4
marepuayos (p-n-
Nepexol, KOHTAKT Me-
TaJUI-MI0JyTIPOBOAHUK,
reTepornepexon).
4 ®dusnueckue npouecchl PacueT TEnaoBbIX TOKOB U TOKOB TEPMOTEHEpPALIUU B 4 [K-1
B CTPYKTYpE C ABYMs NIEPEX0/1ax U3 MOIYIPOBOJIHUKOBBIX MATEPHAIIOB C
B3aUMOJICHCTBYIOLIUMH  PA3JIMYHON IIMPUHON 3alPEHIEHHON 30HbI OT
IepexoiaMu U e€ TEMIIEPATYPBI
CTaTU4yecKue Hroro 4
XapaKTEPUCTHUKH.
5 ®dusnyeckue npoueccel  Pacuer BOIBT-aMIIEPHBIX XapaKTEPUCTUK 4 [IK-1
B CTPYKTYpe MeTaJlI- UeaIM3UPOBAHHBIX NTEPEXOA0B MPH PA3IUIHOM
JUDIIEKTPUK- TEeMIIEpaType.
MOJTYTIPOBO/IHUK U €€ Vitoro 4
CTaTU4YECKUE
XapaKTePUCTUKHI
8 @oTo3NEKTpUUECKHE Pacuet GapbepHoil u 1 Py3UOHHON eMKOoCTeH 2 IIK-1

SIBJICHUSA B

nepexoa.
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MOJTYNPOBOJAHUKAX. Uroro

9 ®usuueckne ocHOBBl  PacueT mapaMeTpoB 3IEKTPOBaKYyMHBIX IPUOOPOB 2 [K-1
JIEKTPOBAKYYMHBIX Vitoro

npubopoB

Hroro 3a cemecTp 18

9. CamocrosiTesibHasA padora
Bunasl camoctosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B
tabmuue 9.1.
Tabnuma 9.1 — Buabl caMocTOATENbHOM paboThl, TPYIOEMKOCTh B (HOpMUPYEMbIe KOMIETEHIHH

Bubl caMOCTOSTETLHOM E 428 =
HasBanus paszesnon 55532 2 DOpMBI KOHTPOJISt
paboThI © 3 E5d Z
3 cemectp
1 Beeaenue B pusuky [IpopaboTka JIEKITMOHHOTO 1 ITK-1 3auet, Onpoc Ha 3aHATUSAX,
MOJIYIIPOBOIHUKOB Marepuaia Tect
Uroro 1
2 Kuneruka Hocuteneir  IIpopaboTka jgeK1moHHOTrO 3 IIK-1 3aget, Onpoc Ha 3aHATUSX,
3aps/I0B B Mmarepuana Tecr
TMOJTYIPOBOJAHUKAX M TOKH  pr.
3 ®usuyeckue nporeccel  [loaroroka k 4 IIK-1 3auet, Onpoc Ha 3aHATHUSX,
IPU KOHTAKTe MPAKTHUECKUM 3aHATHIM, Otuer no 1abopaTopHoii
Pa3HOPOJIHBIX MAaTEPHAIOB CEeMUHApam pabore, Tect
(p-n- niepexoz1, KOHTaKT [TpopaboTka JIEKIIMOHHOTO 1
Me-TaJlI-TT BOJTHUK
€-TallI-NOTYIPOBOAHMUK, epuana
reTepornepexon).
OdopmiteHre 0T4EeTOB 10 4
1abopaTopHBIM paboTam
Hroro
4 ®uznueckue npoueccol | [loaroroska 4 I1K-1 3auet, Onpoc Ha 3aHATHUSX,
B CTPYKTYpE C IBYMs MPaKTUYECKUM 3aHATHUSIM, Otuer o maboparopHoii
B3aUMOJICHCTBYIOIITUMU CeMHHapam paborte, Tect
MEPEXOJIAMHU U €€
cepexona ce [TpopaboTka JIEKIIMOHHOTO 1
CTaTUYECKHE Marepraa
XapaKTEPUCTHUKH.
Odopmiienre oT4eTOB 1O 4
nabopaTtopHbIM paboTam
Hroro
5 ®usznueckue npoueccol  [logroroska 4 IIK-1 3auet, Onpoc Ha 3aHATUSX,
B CTPYKTYpe MeTaJll- MPAKTUYECKUM 3aHATHIM, Otuer no naboparopHoit
JUAJIEKTPUK- CeMUHapam pabote, Tect
I BOJIHUK U €€
OJTYHPOBOZL ce [IpopaboTka JTEKITMOHHOTO 2
CTaTU4ECKHE Mareprana
XapaKTEPUCTUKU
ITonroroBka k 4
nabopaTopHBIM paboTam
Uroro 10
6 Otnuyne peanbHbIX [IpopaboTka JTEKITMOHHOTO 1 ITK-1 3auer, Tect
3NIEKTPOHHO-ABIPOYHBIX ~ Marepuaia
MepPeXoI0B OT Vitoro 1
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NACaIN3NPOBAHHBIX.

7 ®U3N4YECKUE OCHOBBI [IpopaboTka IeKIMOHHOTO 1 [K-1 3auer, Tect
yIpaBJeHHs] TOKOM KaHajla Marepuala
C TIOMOIUIBIO Hroro 1
YIPaBJISIOUIETo Mepexoaa
8 DOTOINEKTPUUECKUE IIoaroroBka k 2 IIK-1 3auet, Onpoc Ha 3aHATHUSX,
SBJICHUS B MPAKTHYECKUM 3aHATHIM, OTuer no naboparopHoii
MOJTYTIPOBOTHHUKAX. ceMUHapam pabote, Tect
[IpopaboTka JIEKITMOHHOTO 1
Marepuana
ITonroroBka x 4
1abopaTopHBIM paboTam
Hroro 7
9 dusznyecKre OCHOBBI ITonroroBka k 2 IIK-1 3auet, Onpoc Ha 3aHATUSAX,
AIIEKTPOBAKYYMHBIX MPaKTUYECKUM 3aHATUSIM, Otuet no nabopaTopHOit
puOOpPOB CeMHHapaM pabore, Tect
[TpopaboTka JIEeKIIMOHHOTO 1
marepuana
Odopmiienne 0T4eTOB 1O 4
71a00paToOpHBIM paboTam
Hroro 7
Hroro 3a cemectp 48
Hroro 48
10. KypcoBas pabdora (mpoekr)
He npenycmorpeno PYIIL.

11. PeliTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4ar0IMXCst

11.1. BanjbHble OLEHKHU AJIS 3J1eMEHTOB KOHTPOJISI
Tabnuua 11.1 — baniabHble OLIEHKH JIJ1s1 3JIEMEHTOB KOHTPOJIS

o . MaxkcuManbHBIN
. MaxkcumaTbHBIT MaxkcumatbHBIT
DneMeHThbl yueOHOI 0as1 3a nepuoj Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
NEATEIIBHOCTH mexny 2KT u na CEMECTP
Hauaia cemectpa Mexnay 1KT u 2KT
KOHEIl cemecTpa
3 cemecTp
3auer 10 15 15 40
Ormpoc Ha 3aHATUAX 5 5 5 15
Otuet no nabopatopHoii 10 10 10 30
pabote
Tecr 5 5 5 15
Hroro makcumym 3a 30 35 35 100
HEpUON
Hapacrarommm ntorom 30 65 100 100

11.2. Ilepecyer 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuet 60amIoB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpECTaBeH B Tadbmuie 11.2.
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Tabmuma 11.2 — IlepecueT 6ansioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKU

banibl Ha 1aTy KOHTPOJIBHOW TOUKHU OrneHka

> 90% ot MakcuManbHOU cyMMBI OaitoB Ha aaty KT 5

Ot 70% no 89% ot makcuMaabHON CyMMBI OaioB Ha jary KT 4
Ot 60% 1o 69% oT MakcuMaabHON CyMMBI OaiT0B Ha aary KT 3
2

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT

11.3. IlepecyeT cymMMbI 02J1JI0B B TPAAULMOHHYIO M MEKIYHAPOJAHYI0O OLIEHKY
[lepecueT cymmbl 6a/IJIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MPEACTaBIeH B TaOnuIle
11.3.

Tabnuna 11.3 — Ilepecuer cymmbl 0aIoOB B TPATUITMOHHYIO M MEXITYHAPOIHYIO OLICHKY

Hrorosasi cymma 6aiios,

Ouenka (I'OC) YYHUTHIBACT YCIEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

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

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopor1wo)
70 - 74
65 - 69 D (ynoBieTBOpUTENIBHO)

3 (YAOBIETBOPHUTENIBHO) (3a4TEHO) 60 - 64 E (H0CpeicTaeiio)
2 (HEYROBACTBOPUTEILHO) (1e Hwmxe 60 6ammos F (HeynoBneTBOpUTENBHO)

3a4TEHO)

12. Y4yeOHO-MeTOAUYeCKOE M HH(OPMALIMOHHOE o0ecnedyeHne JUCIUILTHHbI

12.1. OcHoBHas uTeparypa

1. VYuyebnoe mocobue «Mukpoanekrponuka» : g Hanpasienuss noarotoBku 210100.62
«ONEeKTpOHUKA M HaHOAeKTpoHHKa». [Ipoduis: «IIpomblinennas snekrponukay / Jlerocrae H. C. -
2013. 172 c¢. (Hara goctyma 20.05.2018) [Dnexrponssiii pecypc] - Pexum goctyna:
https://edu.tusur.ru/publications/4280 (nara ob6pamenus: 19.06.2018).

2. Hecwmenos, Hukomaii CepreeBuu. dusmyeckre OCHOBBI MHUKPOIIEKTPOHUKH : YueOHOe
nocoOue (7151 aBTOMAaTU3UPOBAHHON TexHONIOTuu o0y4yeHus). - Tomck : TYCVYP , 2007. - 276 c. (Hanuyue
B Oubimotexke TYCVYP - 187 3x3.)

3. Onexrponuka. Yacts 1: YuebHoe nocodbue / Unxosuu B. M., Illanumos B. A. - 2016. 209 c.
(MHara JIOCTyTIa 20.05.2018) [DneKkTpoHHBII pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/publications/7278 (nara obpamenus: 19.06.2018).

4. DOnextponuka. Yacts 2: Yuedbnoe nocodue / Mukosuu B. M., lllanumos B. A. - 2016. 120 c.
Hara JIOCTyIIa 20.05.2018 [DneKTpOHHBIN pecypc] - Pexxum JOCTYyTIA:
https://edu.tusur.ru/publications/7279 (nara oopamenus: 19.06.2018).

12.2. lononHuTEIBHAS IUTEPATypa
1. AsaeB H.A. OCHOBBI MHUKPOAJIEKTPOHUKH: PEKOMEH0BaHO MUHHCTEPCTBOM O0pa30BaHMS. —
M.: Paguo u cBs3p, 1991. — 287 c. (Hanuuue B 6ubauoreke TYCVYP - 87 3k3.)
2. Dnextponuka: Yuye6Hoe nocodue / Konosanos B. @. - 2012. 266 c. [lara noctyna 20.05.2018
[DnexTponHbIii pecypc] - Pexumm moctyma: https://edu.tusur.ru/publications/7314 (mara oOGparmieHus:
19.06.2018).

12.3. YueOHO-MeTOAMYECKHE MOCO0OUSA

12.3.1. O0s3aTe/ibHbIE Y4eOHO-MeTOANYeCKHE MOCOOUs
1. VYyebnoe mocobue «MHKPOCXEMOTEXHHKA AHAJIOTOBas MHUKPOCXEMOTEXHHKa»: Jyst
HanpasieHus noaroroBku 210100.62 «nekTpoHUKa U HAaHOAIEKTpOHUKay. [Ipoduis: «IpoMblnuienHas
anektponuka» / Jlerocraee H. C., UerBepro K. B. - 2014. 238 c. (Ilocobue pexomMeHIOBaHO K
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npakthuueckuMm 3anstusMm) Jara gocryma 20.05.2018 [Dnextponssiii pecypc] - Pexum goctyma:
https://edu.tusur.ru/publications/4289 (mara obpamenus: 19.06.2018).

2. DnexTtpoHuka: YdyeOHO-MeTonuueckoe nocobue / Muxosuu B. M., lllanumoB B. A. - 2016. 76
c. (ITocobue pekoMEHAOBAaHO K CaMOCTOSTEIBHBIM M TIpakuueckuMm 3aHsaTusM) ([lara mocryna
20.05.2018) [DOnexrponnbiii pecypc| - Pexum pocryma: https://edu.tusur.ru/publications/7280 (nara
obpamenus: 19.06.2018).

3. MHccnenoBaHue BOJIBT-aMIIEPHBIX XapaKTEPUCTHK MOIYIPOBOJHUKOBEIX AHOMOB: PyKOBOICTBO
K JlaboparopHoi pabote / 3abomoukuit A. M., [llammmos B. A. - 2018. 11 c. Jlara noctyma 18.06.2018
[DnexTpoHHbIid pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7912 (mara oOparieHwus:
19.06.2018).

4. HWccrenoBaHue BOJNBT-aMIIEPHBIX XapaKTEPUCTHK OUTIONSPHBIX TPAH3UCTOPOB: PyKOBOICTBO K
nabopatopHoii padote / 3abomorkuii A. M., [llamumoB B. A. - 2018. 9 c¢. lara moctyma 18.06.2018
[DnexTponHsblii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7913 (mara oOparieHwus:
19.06.2018).

5. MHccnemoBaHue BOJBT-aMIIEPHBIX XapAaKTEPHCTUK TOJEBBIX TPAH3UCTOPOB: PyKOBOICTBO K
nabopatopHoii padore / 3abomonkuii A. M., Ilamumo B. A. - 2018. 16 c¢. Jlara gocryna 18.06.2018

[DnexTponHblii pecypc] - Pexum nmocrtyma: https://edu.tusur.ru/publications/7914 (mara oOparieHwus:
19.06.2018).

12.3.2. YyeOHO-MeTOAUYECKHE OCOOUS 115l JIMI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMH 310POBbS U
UHBAJH/I0B

YueOHO-MEeTOANYECKHE MaTepHaiIbl JUIS CAMOCTOSTEIBHOM U ayTUTOPHON paboThl 00ydaromuXCs
U3 YHCIIA JIUI C OTPaHUYEHHBIMU BO3MOYKHOCTSIMH 3/JOPOBbS M MHBAJIMIOB TPEIOCTABISIOTCS B (hopMax,
aJlalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 30POBbSI U BOCIIPUATHS HH(OPMAIIHH.

JI1s1 ML ¢ HAPpYUIEHUSIMM 3PeHHUs:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

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

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHOM (hopme.

JIJ1s1 JIMIL ¢ HAPYIIEHUSIMH ONIOPHO-ABUIaTeILHOTO anmapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA;

— B re4aTHou (opme.

12.4. Iipodeccuonanbubie 6a3bl JAHHBIX U HHGOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

1. Ilpm w3y4eHWH JUCHUIUIMHBI  pEKOMEHIyeTcss oOpamarbcss K  0a3aM  JTaHHBIX,
MH(POPMALIMOHHO-CIIPAaBOYHBIM M TOMCKOBBIM cUCTEMaM, K KOTopbiM y TYCYPa oTkpsIT foCTY:

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

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

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

12.5. Ilepuonnyeckne n3gaHus

1. DnexkTpoHMKa : Hay4yHO-TeXHMUYeCKud kypHai. M3sectus BY3oB/ MunucrepcTBo
oOpaszoBanust Poccuiickoit @enepanuun (M.), MoCKOBCKHMII TOCyIapCTBEHHBI MHCTUTYT AJIEKTPOHHOMN
TexHukd. - M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PannorexHHKa : HayyHO - TEXHHUYECKUH KypHAI. - M. : PaguorexHuka . - )KypHas BBIXOQUT ¢
despanpb 1937 1.

3. DnexTpoHMKA : HAyYHO-TEXHUYECKHUM )KypHAI. - M. : Mup . - XKypHnan Beixogut ¢ 1961 1.

4. Pammodusuka u (QPU3MUECKHE OCHOBBI DJEKTPOHMKH [DJekTp.pecypc] : pedepaTuBHBIN
xypHai. Cep. 18. K. - M. : BUHUTU . - Kypnan Berxoqut ¢ 1954 1.

13. MarepuanbHO-TeXHH4YECKOe o0ecreyeHue TUCHHMILINHBI U TpedyeMoe MPporpaMMHoe
obecrnieyeHune

13.1. O6mue TpedGoBaHNs K MATEPHAIBHO-TEXHHYECKOMY M IPOIrPAMMHOMY 00ecnedyeHn o
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AUCHUIIJIMHbI

13.1.1. MarepuaJibHO-TeXHHYECKOE U IPOrPaMMHOe oOecredyeHne J1JIsl JJeKIMOHHBIX 3aHATHI
Jlnst mpoBeieHUs 3aHATUMA JIGKITMOHHOTO THWITA, TPYNIOBBIX M WHAWBUIYaJTbHBIX KOHCYJIBTAIIHH,
TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOW aTTECTAIlMU HCIIONB3YeTCsl yueOHas ayIuTOpHUsl C KOJTUYECTBOM
MOCaJIOYHBIX MECT He MeHee 22-24, 000pynoBaHHas TIOCKOW M CTaHAApTHOW yueOHoM Mebemnbto. MeroTcs
JEMOHCTPAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAIIATHBIC TOCOOWs, OOECIEUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUTIIUHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPaAaMMHOe oOecredyeHne J1Jisl MPAKTHYeCKUX 3aHATHI

YueOHas 1aboparopust HU(PPOBBIX YCTPOHCTB M MHUKPOIIPOLIECCOPOB

yueOHasi aynuTOpHsl IJIi MPOBEACHUS 3aHATUN JICKIMOHHOTO THUNA, y4deOHas ayJuTopus UL
MIPOBEICHUS 3aHATHI MPAKTUYECKOTO THIIA, yueOHas ayAuTOpUs JUIsl IPOBEICHUS 3aHATUH JIaOOPaTOPHOTO
TUNa, yyeOHasi aynuTOpHs JUIA MPOBEICHHS 3aHATUH CEMUHApPCKOTO THIIA, MMOMEIICHUE JUIS KypCOBOTO
MIPOEKTUPOBAHUS (BBIOJHEHUSI KYpPCOBBIX pPa0OT), MOMELIEHUE [UIsi MPOBEACHUSI TPYIMIOBBIX WU
WH/IMBUYaJIbHBIX KOHCYJIBTAllU, TIOMEIICHUE JUIS MPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON
arTecTalyu, IOMEIICHHUE AJI CAMOCTOSTEIbHON pabOThI

634034, Tomckas obmacte, T. Tomck, Bepmnuna ynuna, a. 47, 218 ayn.

Onucanue uMeroIerocs 000pya0BaHUs:

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

- Ocuumnorpadsr GOS-620 (6 wr.);

- MaxkeTsl (6 mT.);

- Jocka aynuropHasi;

- Kommutekt cienmanu3upoBanHol yaeOHOW Mebenu;

- PaGouee mecto nmpenogaBares.

[TporpamMHuoOe obecnieueHre He TpeOyeTCsl.

Jlaboparopusi KOMIUIEKCHBIX HH()DOPMAITMOHHBIX TEXHOJIOTHIA B YIIPABICHUN

yueOHasi aynuTopus A MPOBEICHHUs 3aHATUN JEKUMOHHOIO THMA, y4deOHas ayguTOpHs IS
MIPOBEJICHHS 3aHATHI MPAKTUICCKOTO THITA, yaeOHAasl ayTUTOPHS JJIs TPOBEACHHMSI 3aHATHI 1TaO0PaTOPHOTO
TUMa, ydeOHas ayauTOpHs IS MPOBENCHUS 3aHATUNA CEMUHAPCKOTO THUIIA, MOMEIICHHE i1 KypCOBOTO
MPOCKTHPOBAHUS (BBIONIHEHUS KYPCOBBIX pPa0OT), IMOMEMIEHUE [UIsi TPOBEACHHS TPYIIOBBIX H
WHIUBUAYAIbHBIX KOHCYIBTAIMH, MOMEIIEeHNE Ui MPOBEICHUSI TEKYIIEro KOHTPOIS U MPOMEKYTOUHOU
aTTecTaluu

634034, Tomckas obmnacte, . Tomck, Bepmnnauna ynuna, a. 47, 209 ayn.

Onucanue uMeroerocs 000pya0BaHus:

- Kommbrotep Intel ¢ monutopom (16 mit.);

- Cron nuceMenHsiit 120 cM (18 wT.);

- Jocka TpéxaneMeHTHas;

- DKpaH pYJIOHHBIH;

- Kommnekt cnenuanu3upoBanHoi yaeOHo# Mebenu;

- PabGouee mecto mpemnogaBaress.

[TporpammMHoe oOecnieueHue:

— Adobe Acrobat Reader

— Microsoft Windows XP

— TALGAT2016

13.1.3. MarepuaJibHO-TEXHHYECKOE H IPOrPaMMHoOe odecriedyeHne 1JIs1 J1adopaTopHbIX pador
VYuebHas maboparopust HUGPOBBIX YCTPONCTB U MUKPOIPOIIECCOPOB
yueOHas aynuTopHsl Uil NPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA, ydeOHas ayTuTopus ajs
MIPOBEICHUS 3aHATHI MPAKTUYECKOT0 THUIIA, yueOHasl ayTuTOpuUs AJIs IPOBEACHUSI 3aHATHI 1a00paToOpHOTO
TUNa, yyeOHasi aynuTOpHs Ul MPOBEIEHHs 3aHATUH CEMUHApPCKOrO THIIA, MOMEIIEHUE JUIs KypCOBOTO
MPOEKTUPOBAHUS (BBIOJHEHUSI KYPCOBBIX paloOT), MOMENIeHUue [UIsl TPOBEACHHSI TPYIMIOBBIX U
WUHIVBUAYAJIBHBIX KOHCYJIBTAIMH, MOMEIIEHNE I NIPOBEIEHUS TEKYILEro KOHTPOJIS U MPOMEXYTOUHOU
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arTecTalyu, TOMEIICHHUE JIsI CAMOCTOSTEIIbHON paOOThI
634034, Tomckas obnactb, . Tomck, Bepimununa ynuna, a. 47, 218 ayg.
Ornucanue UMeErIIerocs 000pyI0BaHNUS:
- I'eneparopsr: '3-53 (3 mit.), I'3-112/1 (3 wit.), ['5-54 (6 mT.);
- Octmmnorpader GOS-620 (6 mT.);
- Maketsl (6 mT.);
- Jlocka aynuropHas;
- KommuiekT cnenuanu3upoBaHHON yueOHOM MeOeu;
- Pabouee mecto npenonasares.
[Iporpammuoe obecrieueHue He Tpedyercs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecredyeHue IJIsi CAMOCTOSITeIbHOM padoThl
Jlns caMoCTOSATEIbHON pabOThl MCHOB3YIOTCS y4eOHBIE ayaUTOpUU (KOMITBIOTEPHBIE KJIAcChl),
PaCIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTs, I. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckast o6macTb, . Tomck, yi. Kpacnoapmetickas, a. 146, 201 ayn.;
- 634034, Tomckas o6aacTs, I. ToMck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckas 06macTb, I. Tomck, Bepmmanna ynuma, 1. 74, 207 ayn.

CocraB 000pyn0OBaHUsA:

- yueOHasi mebeb;

- komnbroTepsl kiacca He Huxke [IDBM INTEL Celeron D336 2.81'Tw. - 5 it

- KOMIIBIOTEPHI MOJKIIOUEHB K ceTh «VHTepHeT» M 00ecleuuBaloT JOCTYN B SJIEKTPOHHYIO
UH()OPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCHUTETA.

[lepedens mporpaMMHOTO 0OECIICUeHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepunaibHO-TeXHH4YECKOe o0ecredeHre JUCIUIITTMHBI ISl JIMI C OTPAHHYeHHBIMHU
BO3MOKHOCTSIMM 310POBbSI U MHBAJIHU/I0B

OcBoeHME NUCHUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310pPOBbS W WHBaJIUIaMU
OCYIIECTBIISIETCS C UCIOJIB30BAHUEM CPEJICTB OOYUEHHsI OOILIEro U CrelnaabHOrO Ha3HAuYEHUSI.

[Tpu 3aHATHSAX ¢ OOydYarOIIMMHUCSA € HAPYLIEHHSIMH CJIyXa MPEeJyCMOTPEHO MCIOIb30BAHUE
3BYKOYCHUJIMBAIOIIEH amnmaparypbl, MYJIbTUMEAUMHBIX CpPEACTB W JPYIHMX TEXHMUECKHX CPENICTB
npuema/mepenadu ydyeOHOW HMH(pOpMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMBI MpErojiaBaHUs
U1 00y4aroIMXCsl ¢ MHBAIMIHOCTBIO, IOPTAaTUBHOW MHAYKLIIMOHHOW CHUCTEMbl. YueOHas ayAuTOpHUs, B
KOTOpPOW 3aHMMAIOTCSl OOyyaroImuecss ¢ HapylleHHeM cilyxa, 00opyroBaHa KOMIIBIOTEPHOH TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKON, NIEKTPOHHOMN JOCKOH, MYIIBTUMEINHHON CUCTEMO.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIIMOHHBIX U Y4EOHBIX ayIUTOPHUSAX BO3MOKHOCTH MTPOCMOTPA YAAJICHHBIX 00BEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WM cJaii/la Ha 3KpaHe) MpU NOMOIIY BUAEOYBETUUUTENIEH JIsl KOM(pOPTHOTO IPOCMOTpA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLIEHHSIMH ONOPHO-ABHMIaTeJbHOI0 anmapara
UCIIONIB3YIOTCSl allbTepHAaTHBHBIE YCTpPOICTBa BBOAa MH(OpPMALMKU U APYyru€ TEXHUYECKUE CPEACTBa
npuema/mepenadu ydeOHOW HMH(pOpPMALUU B AOCTYMHBIX (opMax, MOOMIIBHOW CHUCTEMbI OOyYEHMS JUIS
JIozie ¢ MHBAJIMIHOCTERIO.

14. OIIeHO'-IHLIe MaTepHuaJbl H METOANYCCKHEC PCKOMECHAAIUHA 110 OPraHu3aluu U3yUCHUus
AUCHHUIIIMHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPHAJTIOB M METOAUYECKHE PEKOMEHAALM U
21.]'[5[ OLOCHKU CTCIICHHU CCbOpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHUA 3aerHHeHHBIX 3a )IHCHHHHHHOﬁ
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KOMHGTGHHI/Iﬁ HCIOJIB3YKOTCA OLICHOYHBIC MaTCpHalibl B COCTABE!:

14.1.1. TecToBbIe 3a1aHusA

1. Kakue Tumbel MOJYNPOBOJHUKOBBIX MaTepUajoB MCIONB3YIOTCS MpPH CO3JaHUM p-n
IIEPEXO/I0B!

a) «n» MOJYIMPOBOIHUKOBBIE MaTepHaIbl.

0) «p» MOJIyIPOBOAHUKOBBIE MaTEPHUAIBI.

B) «1» MOJYIIPOBOIHUKOBBIE MaTepPHAIbI.

T) «p-n».

2. Kakoli  mosynmpoOBOAHMKOBBIM  Marepvan  OOeCreYrBacT  HAMOOJBIIYI0  pabouyro
TEMIEPATYpY:

a) Ge.

0) Si.

B) GaAs.

3. Kakoil moaynpoBOAHMKOBBIM Marepuan Iuona oOecredyrBaeT HauOobIIyI0 pabouyro
4acToTy:

a) Ge.

0) Si.

B) GaAs.

4. Tlpu kakoM BKJIIOUEHUH JAMO/Ia Ha P-h MEPEeXO/e BhACNAETCS HAauOObIIas MOITHOCTD:

a) ObparHoM.

0) IIpsmom.

B) B oGnactu npo6os.

5. Jlns gero ogHy u3 obnacteil p-n mepexo/a BHIMOIHSAIOT OTHOCUTENBHO, BBICOKOOMHOIA:

a) [lnst yBenmueHust OBICTPOICHCTBUS.

0) g yBenn4eHus] MaKCUMaJIbHOTO TOKA.

B) Jlns1 yBenuueHus HanpsKeHUs: Ipooost.

6. Kak MeHsieTcss eMKOCTh p-n Iepexofa Ipu OOpaTHOM BKJIIOYEHHWHW U YBEITUYCHUU
3aMKparoIero HaupsKeHUs:

a) YBenuuuBaeTcs.

0) He mensiercsi.

B) YMEHbIIIAeTCsl.

7. B obmactu mpo0osi CONPOTUBIICHUE P-N MEPEXo/a:

a) Rmep—oo.

6) Ruep=0.

B) Rnep HensmeHHo.

8. Inst yBenmuyeHus: OBICTPOAEWUCTBUS MOIYIPOBOJHUKOBOIO MpHOOpa Marepual p-n
nepexona:

a) Cnabo Jerupyror.

6) CuiIbHO NETUPYIOT.

B) BBITIOJIHSIOT U3 1 OJIYITPOBOAHUKA.

9. Ilpu npsiMOM BKJIFOYEHHH P-N MEPEXO/A CONIPOTUBIICHUE NIEPEXOA:

a) Rnep—oo.

6) Roep=0.

B) Rniep HensmeHHo.

10. B kakoii cxeme BKJIIOUEHHUS OUMOJSPHBIE TPAH3UCTOPHI UMEIOT MaKCHMAalIbHBIN
K0A(UIMEHT YCUIICHHS TI0 MOIITHOCTH:

a) Ob.

6) OK.

B) O0.

I1. [Ipy KakoM BKJIIOYEHHHM JHOAA HA pP-n TMEPEXOAE BBIIEIACTCS HaWMEHbIIAs
MOIIHOCTB!

a) ObparHOM.

6) IIpsmom.

B) B oGnactu npo6os.
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12. B kakoil cxeMe BKIIIOUEHHUs OWIIONSPHBIC TPAH3UCTOPHI HMEIOT MAaKCHMAallbHOE
BXO/IHOE COIIPOTUBJICHHE:

a) Ob.

6) OK.

B) OD.

13. B kakoil cxeme BKIIOYCHHS OWIOJSPHBIC TPAH3UCTOPHI HMEIOT HAWIIy4IIne
YaCTOTHBIE CBOMCTBA:

a) Ob.

6) OK.

B) OD.

14. JIMOHBII ONITPOH 3TO:

a) Ceronuon.

0) ®oTtoamo.

B) CBeTO- ¥ GOTOAMO B OJHOM KOPITYCE.

15. B kakux pexxumax MoryT paboTars OTOAUOIBL:

a) [IpeoOpa3oBbIBaTh CBET-CUTHAJ.

0) @oToreHepaTopsl.

B) [IpeoOpa3oBbiBaTh NEPEMEHHOE HAMPSIKEHHUE B TOCTOSTHHOE .

16. Jlnisi TI0JIeBOTO TPAH3UCTOPA C MHIYLUPOBAHHBIM «N» KAaHAJIOM B CXEME «OOIuit
HCTOK» IIPU YBEJIIMYEHUH OTPUIIATEIILHOTO HAMPSKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaercs.

0) YBenuuuBaercs.

B) OcTaercs HEU3MEHHBIM.

r) PaBen 0.

17. JUis 1OJIeBOr0 TPaH3UCTOpPa C BCTPOCHHBIM «p» KaHAjIOM B CXE€ME€ C 00luM
HCTOKOM IIPH YBEIMUYEHUU OTPHUIIATEIHHOTO HAMPSHKEHUS Ha 3aTBOPE TOK CTOKA:

a) YMeHbIaercs.

0) YBenuuuBaercs.

B) He meHnsercs.

18. N3 kakoro mnoJynpoOBOAHMKOBOIO Marepuajla CIEAYeT HW3TOTOBUThH II0JIEBBIE
TPaH3UCTOPHI, 00JIAIAI0IIE MAKCUMAaIbHBIM OBICTPOICHCTBHEM:

a) Ge

0) Si

B) nGaAs

r) pGaAs

1) InN (Hutpun unaus)

19. KakoilT w3  BHIOB  TMOJEBBIX  TPAH3UCTOPOB  oOOJiajaeT  HaMMEHbIIEH

YYBCTBUTEIBHOCTBIO K AJIEKTPOCTATHUECKOMY ITPOOOIO:
a) [ToneBble 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 U3MEHSATh:
a) Toxk 3arBopa.
6) Hanpsokenue Ucw.
B) Hanpsixenue Usn.

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. VYcnoBHble Trpaduueckue 0003HAYEHHUS, BOJBT-aMIIEPHBIC XAPAKTEPUCTUKH U TapaMeTphl
JTMOJIOB: TIFIOCKOCTHBIX, TOUEYHBIX, UMITYJILCHBIX, TABUHHBIX, TYHHEJIBHBIX, CTAOUITUTPOHOB, BAPUKAIIOB.

2. YcnoBHble Tpaduueckre 0003HAYCHHUS, BOJBT-aMIIEPHBIC XAPAKTEPUCTUKH W TapaMeTphl
JTMOJIOB: CTaOMIMTPOHOB, BapukamnoB, auoAoB [llorku, nnonos "anHa.

3. YcnoBHble Tpaduyeckue 0003HAUEHHUsS, BOJBT-aMIIEPHBIE XAPAKTEPUCTUKA W TapaMeTpbl
JTMOJIOB: CBETOIMO/IOB, (DOTONOIOB, TMOAHBIX ONITPOHOB.

4. bunonsipHbIe TPAH3UCTOPBI P-N-p B TPEX CXeMaX BKIIFOYCHHS U TPEX PeKUMaX paboTHI.

5. bunonsipabie TPaH3UCTOPHI N-p-N B TPEX CXEMax BKIIFOUEHUS U TPEX peKUMaxX paOdOTHI.
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6. IToneBble TPaH3UCTOPHI C P-KaHAJIOM B TPEX CXEMax BKIIOYCHHUS U TPEX peKUMax paboThI.
7. IloneBble TPaH3UCTOPBI C N-KAHAJIOM B TPEX CXEMaX BKJIIOYEHUS U TPEX pexkUMax padoThI.
8. BeHTHIbHOE CBOWCTBO p-n MEPEX0OAA.

9. Buapl mpoboeB p-n mepexoya.

10. AkuenTopHbl€ ¥ TIOHOPHBIE IPUMECH.

11. Pa3HOBUIHOCTH MOJIEBBIX TPAH3UCTOPOB.

12. CobcTBeHHast AIEKTPOIIPOBOAHOCTD MOYIIPOBOTHUKA

14.1.3. 3auér

. Jwonm IoTTKH.
. Ceronuon.
. BAX uneanuszupoBanHoro auoaa. [lapamerpsr.
. Anoxg CBUY.
. ToueuHbIN TUOMI.
. [ImockocTHOM nuOx.
. ®otonuon.
. IMIiynibCHBIN MO
. Pazpemennbie u 3ampernieHHble SHepreTHueckue 30HbI. CoOCTBEHHAs AIIEKTPONPOBOAHOCTH
IIOJTyTIPOBOIHUKA

10. IIporeccsl nepeHoca 3apsA0B B nmonynpoBoaHukax. Auddysus u apeiid nHocuteneit 3apsaa.

11. dusnueckue npouecchl B OUIMONAPHOM TpaH3ucrope. OCHOBHBIE MAapaMETPbl OUIOISPHBIX
TPaH3UCTOPOB.

12. ®usnyeckue NPOLECCHl B IOJEBOM TPAH3UCTOPE C YIOPABISIOLUM pP-N HEPEXOIOM.
Cratnueckue XapaKTepUCTHKHU.

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

14. CocraBHoii Tpan3ucTop. CXemMbl COCTaBHOIO TPAH3UCTOPA.

15. ®oroanekTprueckre MpuOOPHI HA OCHOBE BHENIHETO (OTOIPEKTA.

16. doTosnekTpudeckue Npubopsl Ha OCHOBE BHYyTpeHHero GoTodddexra.

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

18. h-mapamerpsl. ®usnueckuii cMbIc KO3(h(GUIMEHTOB. JKBUBAJICHTHAS CXEMa TPaH3UCTOpa ¢
yuaeToM h-mmapamerpos

19. y-mapametpbl. Ousznueckuii cMbIc KOd(G(GUIIMEHTOB. JDKBUBAJICHTHAS CXeMa TPaH3UCTOpa C
Y4ETOM y-I1apaMeTpOB

20. DKBUBAJICHTHBIE CXEMBI JIsl OUTIONSIPHBIX U MOJEBBIX TPAH3UCTOPOB.

O 00 1 N DN K W —

14.1.4. Tembl 1a60paTOPHBIX PadoT
HccenenoBanust BOJBT-aMIIEPHBIX XapaKTEPUCTUK MTOJIYIIPOBOIHUKOBBIX AHOOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapaKTEPUCTUK OUITOJIIPHBIX TPAH3UCTOPOB
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK ITOJIEBBIX TPAH3UCTOPOB C P-N NEPEXOOM
HccenenoBanus BOIbT-aMIEpHBIX XapakrepucTuk M/I1I-Tpansucropos
HccenenoBanust BOJIBT-aMIIEPHBIX XapaKTEPUCTUK JUOJHBIX ONTPOHOB

14.2. TpeGoBaHuA K OLICHOYHBIM MATEPHAJIAM JJIsI JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSAMH
310POBbS 1 HHBAJIN/I0B
Jig v ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
AOIOJHUTEIBHBIC OLICHOYHBIC MaTCpHaJibl, IECPCUCHb KOTOPHIX YKa3aH B Ta6J'II/IH€ 14.
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Ta6Jmua 14 — I[OHOJIHI/ITGHBHLIC Marcpualibl OICHUBAHUA I JIML C OTPAaHUYCHHBIMU BO3MOXHOCTIMU

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 MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
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, YCTHBIE OTBETHI

[Ipenmy1iecTBEHHO 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

Jiis nun ¢ OTpaHMYeHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M WHBAJIMJOB TIPEIyCMAaTPHUBACTCS
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/IaHHsI C UCTIOIb30BAaHUEM CYpJIOTIEPEBO/IA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTtynHas popMa npeocTaBieHHsl OTBETOB Ha 3a/1aHUs, 3 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 MHBAJIMJIOB MO JUCLUIUIMHE MpPeaycMaTpUBaeT NpefocTaBieHue HH(popManuu B (Gopmax,
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 reyaTHou 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 PE3YIETaTOB 00yUSHUS MOXKET IIPOBOAUTHCS B HECKOJIBKO ATAIIOB.
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