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PilCC.\l()TpCH&l 151 ()1()(’)})6HU Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
nportokot Ne 54 or «15 » 6 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roxma, paccmoTpeHa u onoOpeHa Ha 3acefanuu Kagenpsl TY «  » 20
rojyia, mpoToKoi Ne

Pa3zpaboTunku:
npodeccop kad. TY B. A. lllasimmoB
npodeccop kad. TY A. M. 3a6ononkuit

3aBeayromumii odecreunBaronieii kad.
TY T. P.T'a3u3oB

Pabouas mporpamma JTUCIUIUIMHEI COTIIacoBaHa ¢ (DaKyIbTETOM M BBITyCKaroIel Kadeapoii:

Hexan PT® K. 1O. IlomoRa
3aBenyromnuii BeITycKaroIen kag.

PCC A. B. ®areeB
OKCIEPTHI:

noueHT kadeapsr TY A. H. bynnakos

Crapmmii npenoaBarens Kagenpol
PaaHOdIEKTPOHUKH U CUCTEM CBSI3H
(PCC) 1O. B. 3enenenxkas
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpemnomaBaHus AUCIHUIUIMHBI SBISCTCS M3ydeHUE CTyAeHTaMu (pu3mdeckux 3(h(HEKTOB H
MIPOLIECCOB, JIEKAUIUX B OCHOBE MPUHILIMIIOB JICUCTBUS NOJYIPOBOAHUKOBBIX, 3JIEKTPOBAKYYMHBIX U OITO-
AJIEKTPOHHBIX MTPUOOPOB.

1.2. 3amaum AMCHUIIIMHBI
— B pesymbrate M3ydeHus IUCHUILUIMHBI y CTYJACHTOB JODKHBI C(HOPMHUPOBATHCS 3HAHHUS, YME-
HUSl ¥ HaBBIKH, TIO3BOJISIFOIINE MPOBOANTH CAMOCTOSATEBHBIN aHAN3 PU3NIecKuX 3PPEKTOB U IMporec-
COB, OMNPEICIAIONINX MPUHITUIIBI JIEHCTBHUS OCHOBHBIX MOJYIIPOBOJIHUKOBBIX U ONTOAJIEKTPOHHBIX TIPHOO-
POB, KaK H3y4aeMbIX B HACTOSIIEH NUCITUTUIMHE, TaK U HAXOSIINXCS 32 €€ paMKaMH.

2. MecTto mucuuniuHbl B ctpykrype OIIOII
Huctunnuna «Pusznyeckue ocHOBHI 3nekTpoHukn» (b1.B.JIB.5.1) otHOcutcs k Gmoky 1 (Bapua-
THUBHAs 4acTh).
[TpenmecTByOIMMU AUCHUIUIMHAMU, (OPMHUPYIOLUIMMH HauyallbHbI€ 3HAHUS, ABISAIOTCS: Teopus
ANEKTPUYECKHUX Leneil, Pu3nka.
[Tocnenyromumy JUCHUILUIMHAMY SABIISIOTCSA: MonenupoBaHue 3JEMEHTOB U YCTPONCTB pagHoOCBs-
3u (I'TIO-3), CxeMOoTeXHUKA TEIEKOMMYHUKAIIMOHHBIX YCTPOMUCTB.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— TIK-7 roTOBHOCTBIO K H3y4€HHUIO HAyYHO-TEXHUUECKOM HH(pOpMAaLUU, OTE€YECTBEHHOIO U 3apy-
0€XXHOT0 OIMbITa [10 TEMATUKE MPOEKTA;

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CeTell, COOPYKEHUI U CPelICTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 3aJaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CPEJACTB aBTOMAaTU3aLlMH IIPOEKTUPOBAHUS, TaK U CAMOCTOSTENIBHO CO3/1aBAEMbIX OPUTMHAIBHBIX
IIpOrpaMm;

B pesynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

— 3HATh (u3HYecKue sBICHUSA U YPQPEKThI, ONpeeIAoNe IPUHIUI ASUCTBUS OCHOBHBIX I10-
JYIPOBOJHUKOBBIX U ONTO3JIEKTPOHHBIX MPUOOPOB; 30HHBIE JUATPAMMBbl COOCTBEHHBIX U IIPUMECHBIX 10 -
JYNPOBOJHUKOB, pP-N- MEPEX0/a, KOHTAKTa METAJUI- MOJYIPOBOAHUK M IMPOCTEHIIEr0 IeTeponepexoa;
¢du3nUecKue Mporeccs, NPOUCXOIAIINE Ha TPaHULIE pa3ieNa pa3IndHbIX cpell; MaTeMaTHYeCKYyI0 MOJIENb
UJeaIn3UPOBAHHOIO p-n- Nepexoaa U BiausHue Ha BAX mmpuHbl 3anpeménHoi 30061 (MaTepuania), TeM-
nepaTypbl ¥ KOHIIEHTpalUU puMeceil; pu3ndeckuil cMbICI OCHOBHBIX ITapaMETPOB U OCHOBHBIE XapaKTe-
PUCTHKH AJIEKTPUUYECKUX KOHTAKTOB Pa3IMYHOIO BUJIA B MOIYIPOBOJIHUKOBON NEKTPOHUKE; (PU3UYECKUE
IIPOLIECCHl B CTPYKTYPax C B3aWMOJEHCTBYIOIIMMH pP-N- MEPEXOAAMHM U B CTPYKTypax MeETaJUI-AUdJIEK-
TPUK-TIOTYIIPOBOAHUK; B3aMMOCBSI3b MEXAY (pU3nuecKoil peannzanneit moixynpoBOIHUKOBBIX CTPYKTYP U
UX MOJIEJISIMH, HIIEKTPUIECKUMH XapaKTepPUCTHUKAMU U MapaMeTpaMu; BIMSHUE TeMIIepaTypsl Ha (usnde-
CKHE MPOLECCHl B CTPYKTYpax M MX XapaKTEPHUCTUKH; OCHOBHBIE TEXHOJIOTMYECKHE MPOLIECCHI B MUKPO-
AIIEKTPOHMKE; 00IACTH MPUMEHEHHSI MUKPOIEKTPOHHBIX TPUOOPOB U IATUMKOB B HAYKE U TEXHHUKE.

—  yMeTb HaXOJWUTbh 3HAYEHUS IEKTPOYU3NUECKHUX MapaMeTPOB MOIYIPOBOJIHUKOBBIX MaTepua-
J0B (KpeMHHUs1, TePMaHUsl, apCeHUIa rajliius) B yueOHON U CIpaBOYHOM JInTepaType AJs OLIEHKU UX BIIHS -
HUS Ha Mapa-MeTpbl CTPYKTYP; U300paXkaTb CTPYKTYPHI C pa3IUYHBIMU KOHTaKTHBIMU IEpexo/iaMu; 00b-
SCHATH NPUHLUII IEUCTBUS U COCTABIISITH NIEKTPUUYECKUE U MAaTEMAaTHUYECKHE MOJIEIH PACCMaTPUBAEMBbIX
CTPYKTYp; OOBSICHITH CBSI3b (PU3NYECKUX MAPAMETPOB CO CTATMUECKUMM XapaKTePUCTHKaMH U MapaMer-
pamMH U3y4aeMbIX CTPYKTYP; SKCIIEPUMEHTAIIBHO OIPENENSITh CTATHYECKUE XapAKTEPUCTUKU U ITapaMeTpbl
Pa3IMYHBIX CTPYKTYP.

— BJIa/IeTh HaBBIKAMU HM300paXEHUS IMOJYNPOBOJHUKOBBIX CTPYKTYP C MCIIOJIb30BAHUEM 30H-
HBIX DHEPreTUYECKUX AMAarpaMM; HaBbIKAMHM COCTABJICHHS 3KBHBAJEHTHBIX CXEM M3Y4aeMbIX CTPYKTYP;
HaBBbIKaMU PabOThI ¢ TUIIOBBIMU CPEACTBAMH U3MEPEHUH C LIENIbI0 KOMIUIEKCHON OLIEHKH OCHOBHBIX Mapa-
METPOB U CTATUYECKUX XaPAKTEPUCTHK U3yYAEMBIX CTPYKTYD.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 3.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
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ne 4.1.
Tabmuna 4.1 — Tpy1oeMKOCTh AUCIUILUIMHBI

Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemectp
AynmutopHsble 3aHATHS (BCETO) 60 60
Jlexun 24 24
[IpakTueckue 3aHATHS 18 18
JlaGopaTopHbIe pabOThI 18 18
CamocrosiTenpHas paboTa (Bcero) 48 48
Odopmienue oT4eToB 110 Ja00paTOpHBIM paboTam 12 12
[ToaroroBka k 1a00paTopHBIM paboTam 8 8
[TpopaboTka IeKIMOHHOTO MaTepralia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 16 16
Bcero (6e3 3x3amena) 108 108
OO6miast TpyI0€MKOCTb, 4 108 108
3auerHble EanHunel 3.0 3.0

5. Conepsxkanue TUCHUTLIMHBI

5.1. Pa3znesnsl JuCHUIIMHELI 1 BUALI 3aHATHI
Paznensl AMCHUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIABI 3aHATUN

fnn (@]
- < = =
% L 88 c 2
& z © S g = 0 =
Ha3Banus pa3nenoB AUCHUIIIMHBI i ® 8, a g § & %
= 5 = s & 0 ==
e, < < S e =
= = O m & _8 e
3 cemecTtp
1 Brenenue B (pU3HUKY NOTYTIPOBOAHUKOB 1 0 0 1 2 [IK-7, ITK-9
2 Kunetuka HocuTenel 3apsa0B B MOJTY- 1 2 3 [1K-7, [IK-9
IIPOBOJIHUKAX U TOKU
3 duszuyeckue nNpoIecchl Npu KOHTAKTe 4 4 4 9 21 |IIK-7, [IK-9
Pa3HOPOAHBIX MaTepHaIoB (P-n- IEepexo,
KOHTaKT Me-TaJUI-TI0JIy[IPOBOJIHUK, TeTe-
porepexon).
4 ®u3nYecKue MpoIecChl B CTPYKTYPE C 4 4 4 9 21  |IIK-7, TIK-9
JBYMS B3aMMOJIECHCTBYIOIIMMH NIEPEX0a-
MU U €€ CTaTHYECKHE XapaKTEPUCTUKH.
5 ®dusnuecKue Mpoueccsl B CTPYKType 6 4 4 10 24 |IIK-7, I[IK-9
MeTaJlI- AU3IEKTPUK-TIOYTIPOBOTHUK U
€€ CTaTUYECKUE XapaKTEPUCTUKN
6 OmMuue peaabHbIX JIEKTPOHHO- 3 0 0 1 4 [K-7, ITIK-9
JBIPOYHBIX NIEPEXOJIOB OT UCATU3UPO-
BaHHBIX.
7 dusndeckre OCHOBBI YIIPABIECHUS TO- 2 0 0 1 3 I1K-7, [IK-9
KOM KaHaJla ¢ IOMOILBIO YIIPABIISAIOLIETO
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nepexoaa
8 DOTORNEKTPUUECKHUE SABJICHUS B TIOJTY- 2 2 4 7 15 |IIK-7, [IK-9
IIPOBOJHUKAX.
9 dusnyeckre 0CHOBHI IEKTPOBAKYYyM- 1 2 2 7 12 |IIK-7, IIK-9
HBIX IPHOOPOB
HUroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3/iesoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 — CoaeprkaHue paseiaoB JUCIUIUIMH (TI0 JISKIIHSIM)
3 =
s 5
Ha3zBanus pasznenos Copeprkanue pa3aesioB JUCHUILIUHBI (110 JICKIUSM) - § E
o) S E
=8 g =
a e g
- S ™
3 cemecTp
1 Beenenue B pusuky 3oHHas MoJienb TBepbIX Tel. Knaccudukanms 1 TIK-7, TIK-
MOJIyIIPOBOAHUKOB TBEP/BIX TeJ (METaJIbl, TOTYIPOBOAHUKH, JUIIICK- 9
Tpukn). Kpucrannmyeckas pemerka noixynpoBOIHU-
k0B. COOCTBEHHBIN MOTYNPOBOAHUK. DHEpreTUYecKas
(3oHHAs1) AMarpaMmMa coOCTBEHHOTO MOJIYITPOBOTHUKA.
OnekTpoHsl U AbIpkH. [IprMecHbIe MOTYITPOBOJHUKH.
Jonops! 1 akuenTopsl. [IpoBoauMocTy n- U p-Tuna.
30HHBIE AUA-TPaMMBbl, YPOBHH JIOHOPOB U aKIIENTO-
poB. KomneHcrpoBaHHbIE TOITYIPOBOIHUKH.
Hroro 1
2 Kuneruka Hocutened | Matepuansl MOIYIIPOBOJIHUKOBOM U 3JIEKTPOHHOU 1 [IK-7, IIK-
3aps70B B TEXHUKH U UX eKTpopusnueckue corctra. CTpyk- 9
MOJTYTIPOBOJHUKAX U TOKHU | TYpa MOJYTPOBOJHUKOB U THUIIBI IPOBOJUMOCTH.
DHepreTu4ecKue 30HbI TBEPAOIO Tela. 30HHAsI CTPYK-
Typa MOJIYyInpOoBOAHUKOB. [IoHSATHE TOHOPOB U aK-1en-
TOopoB. Biusinue npumeceit Ha puznyeckue cBoiicTa
OJTy-TIPOBOAHUKOB. BBIpOXK/1€HHbIE U HEBBIPOXKICH-
HBbIE MTOJIYNPOBOJA-HUKH. KOHIIEHTpaus HoCUTENne.
PexomOunarms Hocureneil. [loBepxHocTHas u 00bEM-
Hasi peKOMOMHAIMK. 3aKOHBI JBH)KEHUSI HOCUTENeH
3apsifia B MOJIYIPOBOJHUKAX. YpaBHEHUs Tubdy3un.
bunonspuas nupdys3us. Mononomnsipuas nupdy3us
Hroro
3 ®uznueckue npoueccel | Kiaccupukanusa nepexonos. CTpykTypa p-n nepexo- 4 IIK-7, IIK-
MIPU KOHTAKTE na. [lonaTue HEUTpaIbHOCTH Niepexoaa. AHaIu3 9
Pa3HOPOAHBIX [epexo/ia B paBHOBECHOM COCTOSIHUU. AHaJIN3 nepe-
MaTepuaniosB (p-n- XOZla B HEPaBHOBECHOM cOCTOsIHUU. CTaTuyeckue
nepexosl, KOHTaKT Me- BOJIbT-aMIIEPHBIE XAPAKTEPUCTUKU UEAIBHOTO INOJIA.
TaJUI-MOJIYNPOBOJIHUK, [TonsiTre 06paTHOrO TOKA AMOAA. XapaKTepUCTHUE-
reTepoInepexo). CKHE CO-IIPOTUBIIEHUS quoja. CTaTH4ecKue BOJIbT-
aMIIEpHBIE XapaKTEPUCTUKU PeabHBIX AUOA0B. Mo-
TyJl1Ms conpoTuBiieHus 0a3bl. [lepexonnblie xapakre-
pucTuku auona. baprepHas éMkocTh (EMKOCTB Tiepe-

CornacoBaHa Ha noptane Ne 32594




xoaa) quona. Juddy3nonnas émkocTs nepexoaa. On-
HOCTOPOHHUE p-n repexobl. KoHTakTel MeTau-
MOIYMPOBOHUK. OMHYECKHE KOHTAKTBI. BhImpsmiis-
IOIIE KOHTAKTEI.

Hroro
4 ®dusnueckue npouecchl | Duznueckue NPUHIMIBI pabOThl OUMONISPHBIX TPaH- [IK-7, IIK-
B CTPYKTYpE C ABYMs 3UCTOPOB. DKBUBAJICHTHBIE CXEMbI OUTIOIAPHBIX TPAH- 9
B3aUMOJICUCTBYIOIUMH | 3UCTOpOB. Dopmynbl Momta-D6epca. Maeammsupo-
IepexoiaMHu U eé BaHHbIE CTATUUECKHE U JUHAMHUYECKHE NTapaMeTPhI
CTaTHYECKHE OUIOJISIPHBIX TPAaH3UCTOPOB. CXeMbI BKIIIOUEHUS. 3a-
XapaKTEPUCTUKH. BHUCUMOCTH ITapaMeTPOB OUIOJISIPHBIX TPAH3UCTOPOB

OT TemnepaTypsl U pexuma. CocTaBHbIE OUTIONSIPHBIE

TPaH3UCTOPbI

Hroro
5 ®usnueckue npoueccel | MJIII-TpaH3uCTOPBI ¢ U30IMPOBAHHBIM 3aTBOPOM, IIK-7, IIK-
B CTPYKTYPE METaJlI- BCTPOCHHBIM U HHIYLIMPOBAHHBIM KaHanamu. [IpuH- 9
JUDIIEKTPHK- un paboThl, OCHOBHBIE TapaMeTphl. CTaTuueckue
HOJIYITPOBOJHHUK U €€ BOJIBT-AMIIEPHBIE XaPAKTEPUCTUKHU I KaXKA0T0 THIIA
CTaTUYECKHE IOJIEBBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE CXEMBI 110-
XapaKTEPUCTUKH JIEBBIX TPAH3UCTOPOB.

Hroro
6 OTMune peaabHbIX OcCo0eHHOCTH CTPYKTYp OUTIOIISIPHBIX TPAH3UCTOPOB. IK-7, TIK-
3NIEKTPOHHO-ABIPOYHBIX | MeTOBI H301IMN OTIEIBHBIX JIEMEHTOB HHTETPAJIb- 9
IIEPEXOJI0B OT HBIX cxeM. HazHadueHue CKpBITOro SMUTAKCHAIBHOTO
HJCATN3UPOBAHHBIX. ciosi. OOpa3oBaHKe Napa3UTHBIX TPAH3UCTOPOB MPHU

U30JISIUH P-n niepexonamu. KoMOuHupoBaHHas u30-

JSIIAS TPAH3UCTOPOB. MHOTOSMHUTTEPHBIE TPAH3UCTO-

pbl. Tpansucropsl ¢ nuoaoM HlorTku. nogHoe

BKJIFOYEHHE TPAH3UCTOPOB. MO/I€Ib HHTETPATILHOTO

OUITONIIPHOTO TPAH3UCTOPA

Hroro
7 dusndyeckre OCHOBBI [Tonessle TPaH3UCTOPBI € YIPABIIAIOIIMM P-N IEPEX0- IIK-7, IIK-
YIIPaBIEHUS TOKOM noM. [Ipunnun paboTsl, ocHOBHBIE TapameTpsl. CTa- 9
KaHaJIla ¢ IOMOIIBIO TUYECKHUE BOJIBT-AMIIEPHBIE XapAKTEPUCTUKH JUIS KaXK-
YIPABIAIOUIETO NIEPEXOA | IOTO THIIA IOJIEBBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE

CXEMBI TOJIEBBIX TPAH3UCTOPOB. OCHOBHBIE TEXHOJIO-

TMYECKHE MTPOLIECCH B MUKPOJIEKTPOHHUKE.

Hroro
8 @OoTO2NEKTPUUECKHE OnTodJeKTPOHHBIE TPUOOPHI: CBETOU3ITyUAIOIIHe IK-7, TIK-
SBJICHUS B JMOJbI, POTOTNOIBI, ONITONIAPHI JUOAHbBIE, TPAH3U- 9
MIOJIYIIPOBOJHUKAX. CTOpHBIE, TUpHCTOpHBIE. [IprHIIMT pabOThI, OCHOB-

Hble napaMeTpbl. CTaTU4ECKHE BOJIBT-aMIIEPHBIE Xa-

PaKTEPUCTUKH

Hroro
9 ®uznueckne OCHOBBI OCHOBBI ’MMCCHOHHOM AJIEKTPOHUKH. BUJIbI sMuccuu: IIK-7, IIK-
IEKTPOBAKYYMHBIX TEPMODJIEKTPOHHAsA, BTOPUYHAS DJIEKTPOHHAS,MIIEK- 9
npubopoB TpocTarndeckas, ¢poroanekrponHas. [Tpuniun smek-

TPOCTATUYECKOIrO YIIPABJICHUS TUNIOTHOCTBIO JJIEK-
TPOHHOTO ITOTOKA B 3JIEKTPOHHBIX JIamnax. BakyyMm-
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HbI€ AUOJIbl, TPUO/IbI, TeTPOIbl, MeHToAbl. Kiaccudu-
Kalwsi, IapaMeTpbl, CTATUYECKUE BOJIBT-AMIIEPHBIE Xa-
PaKTEPUCTUKU. DIIEKTPOHHO-JIyueBbIe TPYOKHU. DIeK-
TPOHHBIE M KBaHTOBbIE pubopsl CBY.

Htoro 1

Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMHU)
U o0ecnieynBaeMbIMH (IMOCJIEAYONIUMH) TUCHUIIHHAMU
Paznenpl TUCHUIUIMHBI M MEXIUCHUTUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3enbl AUCHUTUTMHBI B MeXKANCIUITNHAPHBIEC CBSI3U

Ne pa3nenoB gaHHON AMCUUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yueHHE
HauMeHOBaHME TUCIMILIMH o0ecrneunBaroIuX U 00eCeYrBaeMbIX JUCIUILITUH

1 2 3 4 5 6 7 8 9

Hpe,[[I.HCCTBYIOH_II/IC JAUCIUITIINHBI

1 Teopust PIEKTPUUECKUX T1€-
neu

+ +

2 dusuka + + + + + + + +

[Tocnenyromume TUCIUITITUHB

1 MoznenupoBaHue 3J1EMEHTOB
U YCTPOMCTB PaguOCBs3U + + + + +
(I'TIO-3)

2 CXeMOTeXHUKA TEIIEKOMMY-
HUKAIIMOHHBIX YCTPOUCTB

+ + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIIMIA, (OPMHUPYEMBIX NPH U3yYeHUH TUCIHHUILUIMHBI, U BUA0B 3aHATHI
CooTBeTCcTBHE KOMIIETCHIIUH, (HOPMUPYEMBIX TPH HM3yYCHUHW AWCIMUILINHBI, W BHJIOB 3aHATHU
MPEICTaBICHO B Tabmuiie 5.4.
Tabmuna 5.4 — CooTBETCTBHUE KOMITETEHIIUM, (POPMUPYEMBIX MPU U3YYECHUU THUCHUUILTAHBI, U BUJOB 3aHS -

THI
§ Bunrwl 3ansatuit
= = ;
[t o
5] <
5 & o S 8 @®opMbl KOHTPOJIS
S = 5 g 2
S S = O
bd =
ITK-7 + + + + OtyeT no nabopaTopHoii pa-
6ote, Onpoc Ha 3aHATHUSX,
3auer, Tect
I1K-9 + + + + Otuet no nabopaTopHOii pa-
6ote, Onpoc Ha 3aHATHUSAX,
3auerT, Tect

6. UnTepakTBHBbIE MeTOABI M (GOPMBI OPraHN3aLMU 00ydeHH s
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HanmenoBanue nabopaTopHbIX paboT npuBeeHO B Tabmuie 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

o L=
= 2 E
3 s 5
< 25
O
HasBanus paznenos HaumeHnoBaHnue 1a00paTopHBIX padoT zF &5
< ¥
> Sz
(a¥ Q <
~ S}
3 cemecTp
3 ®usnueckue npoiecchl | MccnenoBanus BOIbT-aMIEPHBIX XapaKTEPUCTHK T10- 4 I1K-7, 11K-
IIPU KOHTAKTe JyTIPOBOJHUKOBBIX JUOAOB 9
Pa3HOPOIHBIX Hroro 4
MaTtepuanos (p-n-
repexos1, KOHTAKT Me-
TaJUI-NIOJIYIIPOBOAHUK,
TeTePOINEPEXOT).
4 ®duznueckue nporecchl |MccnenoBaHus BOJIBT-aMIEPHBIX XapaKTEePUCTUK OH- 4 IK-7, TIK-
B CTPYKTYypE C IByMs MOJISIPHBIX TPAH3UCTOPOB 9
B3AUMONCHCTBYIOWMMH | pr, 4
MepexoaMu u eé
CTaTU4YECKUE
XapaKTEePUCTUKH.
5 ®usnueckue npoueccel | MccienoBanus BOIbT-aMIIEPHBIX XapaKTEPUCTHK I10- 4 IIK-7, IIK-
B CTPYKTYpE MeTall- JIEBBIX TPAH3UCTOPOB C P-M-MIEPEXOIOM 9
JUDIIEKTPUK- ) Hroro 4
MOJIYIPOBOJHUK U €€
CTaTU4YEeCKUe
XapaKTEePUCTHKHU
8 @oTro3neKTpUIECKHE HccenenoBanust BOJBT-aMIIEPHBIX XapaKTEPUCTUK 4 IIK-7, IIK-
SIBJICHUS B MDP Tpan-3ucTopoB 9
HOJIYIIPOBOAHUKAX.
OJIYHpOBOAHMKA Hroro 4
9 ®uznueckne OCHOBBI HccenenoBanyst BOJIBT-aMIIEPHBIX XapaKTEPUCTUK IK-7, TIK-
ANIEKTPOBAKYYMHBIX JTUOJTHBIX ONTPOHOB 9
npubopos Hroro 2
Hroro 3a cemectp 18
8. IIpakTuyeckue 3aHATUSA (CEMUHAPBI)
HaumeHnoBaHue npakTHUECKUX 3aHATUH (CEMUHAPOB) IpuBeneHo B Tabmuie 8.1.
Tabmuna 8.1 — HamMmeHoBaHKe MPaKTHYECKUX 3aHATHIA (CEMHHAPOB)
) =
I -
3 =
% 2 5
HasBanus paznenos HaumeHoBaHue mpakTUUECKUX 3aHATUIN (CEMHHAPOB) z 7 &5
S 2z S
> Q=
a o g
= o
3 cemecTp
2 Kuneruka Hocureaei Pacuer BenM4uMHbBI KOHTAaKTHOM PAa3HOCTH MOTEHLIHA- 2 TIK-7, TIK-
3apsJioB B 710B (¢ dy3n0HHOTO MOTEHIMANA) PH U3MEHEHUH 9
MOJIyTIPOBOJHUKAX M TOKU | KOHIIEHTPALMU IIPUMECH B OJTHOM U3 obiacTei nepe-
Xoza.
Hroro 2
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3 ®usnueckue npoiecchl | Pacder mmpuHbI epexoja B 3aBUCUMOCTUA OT MOIYJISI 4 I1K-7, T1K-
IIPU KOHTaKTe U MOJIIPHOCTYU IIPWIIOKEHHOTO HAIIPSIKECHUS. 9
Pa3HOPOIHBIX Hroro 4
MaTepuayosB (p-n-
NEPEXoJl, KOHTaKT Me-
TaJUI-IIOJIYIIPOBOIHUK,
reTepornepexon).
4 ®dusnueckue mpouecchl | PacueT TENIoBbIX TOKOB U TOKOB TEPMOI'€HEpALUH B 4 IIK-7, IIK-
B CTPYKTYpPE C IBYMs MIEPEXOAAX U3 MOIYIPOBOAHUKOBBIX MATEPUAIIOB C 9
B3aUMOJICHCTBYIOIUMHU | Pa3JIMYHOM IIMPUHOM 3aIPELICHHON 30HBI OT TEMIIE-
IIEPEXOIaMU U €€ paTypbl
CTaTUYECKHE Hroro 4
XapaKTEPUCTUKH.
5 ®usnueckue nmpoueccsl | Pacder BONbT-aMIIEPHBIX XapAKTEPUCTUK UICATTN3H- 4 [IK-7, IIK-
B CTPYKTYpE METaJll- POBaHHBIX NIEPEXOAOB IIPH Pa3IMUHON TeMIIEpaType. 9
JUDIIEKTPUK- ) Wroro 4
MOJIyTIPOBOJHUK U €€
CTaTHYECKHE
XapaKTEPUCTUKH
8 DoTOANEKTPUYECKUE Pacuer GapbepHoii U 1 Py3roHHON eMKoCTeN nepe- 2 [IK-7, IIK-
SIBJICHUS B xoza. 9
MOJTyTIPOBOJHUKAX.

OJIyIIPOBOJHHKA Hroro
9 ®uznuyeckne OCHOBBI PacueT mapaMeTpoB 3JeKTPOBAKYYMHBIX IPHOOPOB IIK-7, IIK-
IEKTPOBAKYYMHBIX Hroro 9
pudoOpoB
Hroro 3a cemectp 18

9. CamocTrosiTe1bHasi padoTa

Bunbr camocTosTeNnbHOM paboThI, TPYAOEMKOCTh U POpMHpyEeMbIe KOMITETEHITUH TPEICTABICHbI B
Tabimite 9.1.
Tabmuua 9.1 — Busisl caMOCTOSTENBHON padOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETCHIIUU

3 @]
g 3 £
Q = o
o e o T
Bunbl camocTrosiTennbHON = > O
HasBanns paznenos s 7 2 5 @OopMBI KOHTPOJIS
padoThI 4 s 2
X g =
& o 2
~ S
3 cemecTp
1 Benenue B pusuky [IpopaboTka J1eKIIHOHHOTO 1 [IK-7, 3auet, Onpoc Ha 3aHATHUSAX,
MOJIyITPOBOJHUKOB Marepuaia [1K-9 Tect
Uroro 1
2 Kuneruka Hocuteneir  |IIpopaboTka neKimoHHOTO 3  |IIK-7, 3auet, Onpoc Ha 3aHATUSAX,
3aps0B B Marepuasa I1K-9 Tect
TOJyNPOBOJHMKAX ¥ TOKH | pr
3 ®usuueckue nporeccol | [loaroroBka k nmpakruue- 4 IIK-7, 3auet, Onpoc Ha 3aHATHUSAX,
MPY KOHTAKTE CKHUM 3aHSATHSIM, CEMHHA- [1K-9 OTtyet mo maboparopHOn
Pa3HOPOJIHBIX MAaTEPHUAIIOB | paM pabote, Tect
-N- TIEPEX0/I, KOHTAKT
(p CpeXO]1, KOHTa [IpopaboTka TeKIHOHHOTO 1
Me-TaJUI-TOJTYTPOBOTHUK
c OJTyHpOBOZHHK, Matepuana
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reTeporepexo). OdopmieHne 0T4ETOB IO 4
JabopaTOpHBIM paboTam
Hroro
4 ®uznueckue npoueccsl | [loaroroBka K mpakTu4e- [IK-7, 3auet, Onpoc Ha 3aHATHUSAX,
B CTPYKTYpE C IBYMs CKHM 3aHSATUSAM, CEMHHa- [1K-9 Otuer no 1aboparopHoOH
B3aUMOJCHCTBYIOIIMMH | paM pabote, Tect
TICpEXONaMHu 1 ce [IpopaboTka TeKIHOHHOTO 1
TaTHYCCKHU
CTaTHHCCKNC Matepuaina
XapaKTePUCTUKH.
OdopmieHre OTYETOB T10 4
J1abopaTOpHBIM paboTam
Hroro
5 ®usznueckue npoueccel | [loaroroBka k mpakTuue- IIK-7, 3auet, Onpoc Ha 3aHATHUSAX,
B CTPYKTYpE METalI- CKHM 3aHATHSAM, CEMHMHA- [1K-9 Otuer no 1abopaTopHOH
JIUDIIEKTPUK- pam pabote, Tect
TIOJIYIPOBOJIHUK U €€
OJ1YHPOBOA ce [TpopaboTka JIEKIMOHHOTO 2
CTaTUYECKHE Marepuaa
XapaKTEePUCTHKHU
[ToaroroBka k 1aboparop- 4
HBIM paboTam
Hroro 10
6 OTnune peabHbIX [TpopaboTka JIEKITMOHHOTO 1 I1K-7, 3auer, Tect
3IEKTPOHHO-BIPOYHBIX | MaTepuaia [1K-9
MepPEeX0/I0B OT Wroro 1
WJ1€aTU3UPOBAHHBIX.
7 ®U3NYECKHE OCHOBBI [TpopaboTka JIEKIIMOHHOTO | [1K-7, 3auer, Tect
YIpPAaBJICHUS] TOKOM KaHaJla | MaTepualia [1K-9
TTOMOIIIb
¢ IOMOIIIBIO Hroro 1
YIOPABJISIFOLIETO Hepexoaa
8 dororniekTpuyecKue [ToaroroBka kK mpakTuue- 2 |IIK-7, 3adet, Onpoc Ha 3aHATHUAX,
SIBJICHUSI B CKHM 3aHSTHSAM, CEMHHA- [1K-9 Otuer no 1aboparopHoi
MOJTYTIPOBOHUKAX. pam pabote, Tect
[IpopaboTka JIEKIIMOHHOTO 1
MaTepuana
[ToaroroBka k 1aboparop- 4
HBIM paboTam
Hroro
9 du3nYecKnue OCHOBEI [ToaroroBka k mpakTuue- 2 1IK-7, 3auet, Onpoc Ha 3aHATHUSAX,
3JIEKTPOBAKYYMHBIX CKHUM 3aHSATUSIM, CEMHHA- I1K-9 Otyet mo aboparopHOU
npuOOpoB pam pabote, Tect
[TpopaboTka JIEKITMOHHOTO 1
Martepuana
OdopmieHre 0TYETOB 10 4
nabopaTopHBIM paboTam
Hrtoro 7
Hroro 3a cemectp 48
Hroro 48
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MakcumanbHbIN
. MaxkcuManbHBIH MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
3auer 10 15 15 40
Onpoc Ha 3aHATUSIX 5 5 5 15
OtyeT no nabopaTopHOM 10 10 10 30
pabote
Tect 5 5 5 15
Wroro makcumymM 3a nepu- 30 35 35 100
on
Hapacratomum nurorom 30 65 100 100

11.2. IlepecyeT 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 6anIOB B OIEHKH 32 KOHTPOJIbHBIE TOUKU TPeICTaBIeH B Tabuue 11.2.
Ta6muma 11.2 — IlepecueT 0anioB B OLIEHKU 32 KOHTPOJIbHBIC TOUKH

banel Ha 1aTy KOHTPOIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot makcuManbHOM CyMMBI OaiioB Ha aaty KT

4
Ot 60% 10 69% OT MakcMMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuManbHON cymMMbl O6astoB Ha aaty KT

11.3. IlepecyeT cyMMbI 02/1710B B TPAAULMOHHYIO M MEKTYHAPOIHYIO OLEHKY

[Tepecuer cymmMbl OaioB B TPAAMLIMOHHYIO U MEXIYHApOIHYIO OLICHKY NpEJCTaBleH B TabiauLe
11.3.

Tabmuua 11.3 — [lepecueT cymmbl OaIOB B TPAAUIIMOHHYIO U MEXAYHAPOAHYIO OLIEHKY

HtoroBas cymma Oasos,

Onenka (I'OC) YUHTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiio)

4 (xopo1110) (3a4TEHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBieTBopuTensHO)

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIICTBOPHTENLHO) (HE Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa

1. VYuyebnoe nmocobme «MukposnekrpoHukay : s nanpasnenns noarotosku 210100.62 «Dmek-
TPOHHUKA U HaHOAIEKTpoHHKa». [Tpoduns: «IIpombinuiennas snexkrponuka» / Jlerocraes H. C. - 2013.
172 c¢. (Hara pmoctyma  20.05.2018) [Onextponnsii  pecypc] - Pexum  nmocryma:
https://edu.tusur.ru/publications/4280 (mara oopamenus: 29.06.2018).

2. Hecwmenos, Hukonait CepreeBuu. dusnyeckre 0CHOBBI MUKPOIJICKTPOHHUKH : YUeOHOE TTOCO-
Oue (Juis aBTOMaTU3UpPOBAHHOMN TexHosorun ooyuenus). - Tomck : TYCYP , 2007. - 276 c. (Hanmuuue B
oubmmoreke TYCVYP - 187 5k3.)

3. Omnexrponuka. Yacts 1: Yuebnoe nocodue / Mukosuu B. M., llanumos B. A. - 2016. 209 c.
(Hara JOCTyTIa 20.05.2018) [DnexTpoHHBbII pecypc] - Pexum JOCTYyTIA:
https://edu.tusur.ru/publications/7278 (nata obpamenus: 29.06.2018).

4. DOnextponuka. Yacte 2: Yuebnoe nocodue / Nukosuu B. M., [llanumos B. A. - 2016. 120 c.
[Hara JOCTyIIa 20.05.2018 [OneKTpOHHBIN pecypc] - Pexxum JOCTyIa:
https://edu.tusur.ru/publications/7279 (nara obpamenus: 29.06.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa
1. AsaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKU: PEKOMEHI0BAHO MUHUCTEPCTBOM 00pa30BaHUs. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hanmnuue B 6ubamnoreke TYCVYP - 87 3k3.)
2. Dnextponuka: YuedbHoe nocodue / Konoranos B. ®. - 2012. 266 c. [lara noctyna 20.05.2018
[OnekTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7314 (mara oOpareHus:
29.06.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. YueOHOe mocobne «MHKPOCXEMOTEXHHKAa AHAIOrOBas MHUKPOCXEMOTEXHUKay: J[Jsl Hampas-
nenust noaroroBku 210100.62 «DnekTpoHUKa U HAaHOAIEKTpoHHKaAY. [Ipoduns: «IIpoMbInieHHas dIeK-
tponukay / Jleroctaes H. C., UerBepros K. B. - 2014. 238 c. (ITocobue pekoMeHI0BaHO K MPAKTUYECKUM
3astusiM)  Jlara  moctyma  20.05.2018  [OnektponHbIf  pecypc] -  Pexum  gocrtyna:
https://edu.tusur.ru/publications/4289 (nara obpamenus: 29.06.2018).

2. DnexTtponuka: YueOHO-MeToamueckoe nmocooue / Ukosnu B. M., Illanumos B. A. - 2016. 76
c. (ITocobue pekoOMEHIOBAaHO K CAMOCTOSATEILHBIM W TIpakndeckuMm 3aHaTusM) (Jlarta moctyma
20.05.2018) [DnexTponHHBIN pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/7280 (mata 006-
pamenusi: 29.06.2018).

3. MHccnenoBanue BOJNBT-aMIIEPHBIX XapaKTEPUCTHUK MOYIPOBOHUKOBBIX JHOIOB: PYKOBOJICTBO
K JlaboparopHoii padote / 3abomonkuii A. M., [llanumos B. A. - 2018. 11 c. Jlara moctymna 18.06.2018
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7912 (mara oOparmieHus:
29.06.2018).

4. HWccrienoBaHue BOJBT-aMIIEPHBIX XapaKTEPUCTHK OUITOISIPHBIX TPAH3UCTOPOB: PYKOBOICTBO K
nabopatopHoit pabote / 3abomonkuii A. M., [llanumo B. A. - 2018. 9 c¢. /lata nocryna 18.06.2018
[OnexTponHbIii pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/7913 (mara oOparmieHus:
29.06.2018).

5. HccnenoBaHue BOJIBT-aMIIEPHBIX XapaKTEPUCTUK TIOJIEBBIX TPAH3UCTOPOB: PyKOBOJICTBO K Jia-
O6opatopHoii padote / 3abomorkuii A. M., [IlanmumoB B. A. - 2018. 16 c. Jlara noctyma 18.06.2018 [Dnek-

TPOHHBIN pecypc] - Pexum pocryma: https://edu.tusur.ru/publications/7914 (mata oOparmieHus:
29.06.2018).
12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

VY4aebHo-MeToquYecKHe MaTepHalbl sl CAMOCTOSTEIBHON M ayTUTOPHOI paboThl 00yJaroIIUXC s
U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aIalTHPOBAHHBIX K OTPAaHWYCHUSIM HX 37I0POBbS U BOCIPHUSTHS HH(OPMALIHH.

JI1s1 M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.
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JIJist JiM1L ¢ HAPYIIEHUsIMU CJIyXa:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

JIJ1s1 Jid1L ¢ HAPYLIEHUSIMU ONIOPHO-IBUTaTeJILHOIO annapara:
- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

12.4. IIpodeccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI

1. Tlpu u3ydeHHMH TUCHMIUIMHBI pPEKOMEHAyeTcs oOpamiarbcst K 0a3aM JaHHBIX, HH(OpMAaIu-
OHHO-CITPAaBOYHBIM M TOMCKOBBIM cucTeMaM, K KOTopbsiM Y TYCYPa oTkpsIT nocTy:

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

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

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

5. 4. https://elibrary.ru/defaultx.asp (gara moctyma 20.04.2018)

6. 5. http://www.tehnorma.ru/ (mata noctymna 20.04.2018)

12.5. Ilepuoanyeckue u3IaHus

1. DnexkTpoHHKa : HaydHO-TeXHUYeckuil xypHas. M3Bectus BY30B/ MunucrepcTBo 00pa3zoBa-
Hus Poccuiickoit @enepanuu (M.), MocKOBCKUI rocylapCTBEHHBIM MHCTUTYT 3JEKTPOHHOM TEXHUKH. -
M. : MUOT, 1996 - . - ISSN 1561-5405.

2. PapuoTexHHKa : HAy4HO - TEXHUYECKUH KypHal. - M. : Paguorexnuka . - XXypHain BbIXOIUT C
despanb 1937 1.

3. DneKkTpoHHMKa : HaydHO-TEXHUYECKU )xypHai. - M. : Mup . - XKypnau Bbixomut ¢ 1961 1.

4. Pammodusuka u (pu3NYECKHEe OCHOBBI 3JIEKTPOHUKH [DneKTp.pecypc] : pedepaTuBHBINA Kyp-
Hai. Cep. 18. K. - M. : BUHUTU . - XKypnan Beixoaut ¢ 1954 r.

13. MaTepuajibHO-TeXHHYecKoe ofecrnedeHue JUCHUILUIMHBI U TPedyeMoe NporpaMMHoe
o0ecrneyenune

13.1. O0umue TpedGOBaHUSI K MATEPHATbHO-TEXHMYECKOMY U MPOrPaMMHOMY 00ecTedeHH 0
AUCHHUILIMHBI

13.1.1. MaTepuaJibHO-TeXHHYECKOE U MPOTPAMMHOE o0ecneyeHue IJisl JIEKIIMOHHbIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHAWBUYaJIbHBIX KOHCYJAbTALIUH, TE-
KYILIETO KOHTPOJIS ¥ MMPOMEXYTOYHON aTTECTAIlMU UCIIONB3YyeTCsl yueOHas ayTuTOpHUs ¢ KOJMUYECTBOM TIO-
CaJI0YHBIX MeCT He MeHee 22-24, 00opy0oBaHHAs JOCKOM M CTaHAApTHOH yueOHo#l meOenbto. MMeroTes
JEMOHCTpAIOHHOE 000pyI0BaHNE U yueOHO-HAITISAHBIE TOCOOUS, 00ecreunBaoIIe TeMaTHUYeCKHe -
JIIOCTPALMHU 110 JIEKIIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI

JlaGoparopusi KOMIUIEKCHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUI B yIIPaBICHUH

yueOHasi ayJuTOpHs JUTsl TPOBEACHUS 3aHATUN JIGKIIMOHHOTO THUIA, ydeOHas ayAuTOpHs JUIsi IPOBE-
JE€HUS 3aHATHI MPAKTUYECKOro THUIIA, yuyeOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
yueOHasl ayUTopus JJIsl MPOBEICHHS 3aHATUI CEMHHAPCKOro TUIA, MOMEIIEHUE JJIs1 KypCOBOT'O MPOEKTH -
poBaHUs (BBIMOIHEHHUST KyPCOBBIX pabOT), IIOMEIICHHE /ISl TPOBEICHUS TPYIIIOBBIX U HHIUBUIYAITBHBIX
KOHCYJIbTallNi, IOMEIIEHNE JJIs TPOBEAEHMSI TEKYIIET0 KOHTPOJIS U POMEKYTOUHOM aTTeCTalluu

634034, Tomckas obnacts, T. Tomck, Bepmauna ynua, 1. 47, 209 ayn.

Onwucanue uMeromierocs 000pya0BaHuUs:

- Komnstorep Intel ¢ MmonuTopom (16 mit.);

- Cton nuceMeHHbIi 120 cm (18 mT.);

- Jlocka TpéxaneMeHTHas;

- DKpaH pyJIOHHBIH;

- Kommnekr cnenunanuzupoBanHol yueOHoOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMHoOe obecrnieueHue:

— Adobe Acrobat Reader
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— Microsoft Windows XP
— TALGAT2016

VYuebHast maboparopusi HU(PPOBHIX YCTPOHUCTB U MUKPOIIPOIIECCOPOB

yueOHas ayuTOpuUs JUIsl IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THITA, y4eOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUN 1a00paTOPHOTO THIIA,
yueOHas ayTUuTOpHsI JJIsl IPOBEACHUSI 3aHATHII CEMUHAPCKOro TUIIA, TOMEIICHHE ISl KypCOBOTO MPOEKTHU -
poBaHUs (BBIMOJIHEHUSI KYPCOBBIX padoT), MOMEIIEHUE ISl POBECHUS TPYITIOBBIX U WHAWBHUIYAIBHBIX
KOHCYJIbTALlUM{, MOMEIIEHUE JIIsl TPOBECHHS TEKYILEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTaluu, ome-
[ICHHUE TSI CAMOCTOSTEIIBHON paOoThI

634034, Tomckas obnactse, . Tomck, Bepmauna ynuna, 1. 47, 218 ay.

Ornucanmne UMERIIErocs 000PYIOBAHUS

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

- Ocummnorpadsr GOS-620 (6 mrT.);

- Makerts! (6 mT.);

- Jlocka ayauropHas;

- KommuiekT cnenuann3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo mpernoaBares.

[IporpammHuoe obGecrieueHue He TpeOyeTcs.

13.1.3. MaTepuaJbHO-TEXHHYECKOE M IPOrPaMMHoOe odecredyeHne 1JIs J1adopaTopHbIX padoT

VYuebHas maboparopusi HUPPOBBIX YCTPONCTB U MUKPOIIPOIIECCOPOB

yueOHasi ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUTA, YaeOHas ayIUTOPHS JIsI TIPOBE -
JICHUS 3aHATUH MPAKTUICCKOTO THITA, y4eOHAs ayTUTOPHS JIJIs IPOBEACHUS 3aHATHI J1a00paTOPHOTO THIIA,
yaeOHasi ayTUTOPHsI ISl TPOBEJACHHUSI 3aHSATHI CEMUHAPCKOTO TUIIA, TTIOMEIICHHE JIJIsl KypCOBOTO MPOEKTHU -
poBaHHUs (BBIMOJIHEHUS KYPCOBBIX padOT), MMOMENIECHUE ISl TPOBEICHUS TPYIIIOBBIX W WHIMBHIYaTbHBIX
KOHCYNbTAIIUM, MOMEIIEHUE JIUIsI TPOBECHHS TEKYIEro KOHTPOJIS U MPOMEXYTOYHOM aTTecTalluu, oMe-
[IEHHE IS CAaMOCTOSTEIbHON paboThI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 218 aym.

Onucanune UMeroIerocs 000pyI0BaHUS:

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

- Ocummnorpagsl GOS-620 (6 wrT.);

- MakeTsi (6 mT.);

- Jlocka ayauropHas;

- Kommnekr cnenuanuzupoBaHHoi yueOHOI mebenu;

- PaGouee mecto npenoaBarens.

[TporpamMHoOe obecrieueHue He TpeOyeTcsl.

13.1.4. MarepuajbHO-TEXHUYECKOE U MPOrPaMMHOe o0ecrneuyeHue 1Jisl CAMOCTOSITeIbHOM padoThI
s camocTOosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIBIOTEPHBIE KJIacchl),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CocTtaB 000py/IOBaHUSA:

- yueOHast MmeOerb;

- komneroTepsl kinacca He Hke [IDBM INTEL Celeron D336 2.81'T. - 5 miT.;

- KOMIBIOTEPHI MOJIKIIOUYEeHBI K ceTh «VHTepHeT» U 00eCreYnBarOT JOCTYI B DJIEKTPOHHYIO WH-
(hopManMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeueHb mporpaMMHOTO OOECTICUEHUSI:
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- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe oOOecredeHre TUCUMIIIMHBI JIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydeHHs OOIIETO U CHEIMaIbHOIO Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYUIEHHSIMH CJIyXa [IPEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUUYECKHUX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIuu B JOCTYMHBIX (hOopMax, MOOUILHOM CUCTEMBI IIPENoiaBaHus 11 00y4JaroIXcs
C MHBAJIHMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOW CUCTEMBI. YdeOHas ayIuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHHEeM cllyxa, 000pylIoBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOU, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYYAIOUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSAMH [IPEyCMOTPEHO UCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4eOHBIX ayAUTOPHAX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00BEKTOB (HaIIpUMep, TEKCTa
HAa JIOCKE WM CJIaif/la Ha 3KpaHe) MPU MOMOIIY BUCOYBETUUHUTENCH 151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOLIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO almapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIMU U IpYrHe TEXHUUECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMa B JOCTYIHBIX (hopMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIIETCHITUI MCTIONB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBBIE 3aaHUA

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

1. YcnoBHble rpaduueckue 0003HaYEHUs, BOJIbT-aMIIEPHbBIE XapaKTEPUCTUKU U MapaMeTphl JHO-
JIOB: TJTIOCKOCTHBIX, TOYEUHBIX, UMITYJIbCHBIX, JaBUHHBIX, TYHHEJIbHBIX, CTAOMJIINTPOHOB, BAPUKAIIOB.

2. YcnoBHble Tpaduueckne 0003HAYEHHUs, BOJIbT-aMIIEPHBIE XapaKTEPUCTUKU U MapaMeTphl JAUO-
JIOB: CTaOMJIMTPOHOB, BapuKarnos, 110108 1lotku, auoaos ["aHHa.

3. YcnosHble rpaduyeckue 0003HAYEHUS, BOJIBT-AMIIEPHBIE XapaKTEPUCTHKH M HapaMeTphl THO-
JIOB: CBETO/INOJI0B, (POTOAMOAOB, TUOIHBIX ONITPOHOB.

4. bunonsipHble TPAH3UCTOPHI p-N-p B TPEX CXeMax BKIIOUCHUS U TPEX PeXKHUMax paboThI.

5. BunonspHeie TPaH3UCTOPBI N-P-N B TPEX CXeMaxX BKIIOYECHUS U TPEX PEKUMax pabOTHI.

6. IToneBble TPaH3UCTOPHI C P-KaHAJIOM B TPEX CXeMax BKJIIOYEHUS U TPEX pexkuMax padoThl.

7. IloneBble TPAaH3UCTOPBI C N-KAHAJIOM B TPEX CXEMax BKJIIOUYEHUS U TPEX peKUMax paboThI.

8. BeHTHIIBHOE CBOWCTBO p-N MEPEXOAA.

9. Buasl mpoboeB p-n nmepexoya.

10. AkuenTopHbie U JOHOPHBIE IPUMECH.

11. Pa3HOBHUIHOCTH TIOJIEBBIX TPAH3UCTOPOB.

12. CobcTBEHHAst AIEKTPONPOBOAHOCTD MOTYITPOBOIHUKA

14.1.3. 3auér
1. Tuox IoTTKwU.
2. CBeroauos,.
3. BAX uaeanuszupoBanHoro auozaa. [lapamerpsi.
4. Inox CBUY.
5. ToueuHslii qUOx.
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6. IlnockocTHOM AMOA.

7. ®oTomuosn.

8. IMIynbCHBIN 11O

9. PaspemnieHnbie 1 3anpeiieHHbIe SHepreTnueckue 30Hbp. COOCTBEHHAS AJIEKTPOIPOBOTHOCTH TO-
JTYIPOBOJHUKA

10. ITpoueccrl mepeHoca 3apsa0B B moynpoBogaukax. Jnddysus u npeiid Hocureneit 3apsa.

11. ®usnyeckue mpoueccsl B OUIONSIPHOM TpaH3ucTope. OCHOBHBIE MapaMeTpbl OMITOJSPHBIX
TPaH3UCTOPOB.

12. ®usnueckue nporueccs B MOJIEBOM TPAH3UCTOPE C YIPABIAIOMINM p-n nepexonom. Crartuye-
CKHE XapaKTEPUCTUKH.

13. ®usnueckue npoueccol B M/III-Tpan3ucropax. CTatnyeckue XapakTepUCTUKU.

14. CocTtaBHoi1 TpaH3ucTOp. CXEMBI COCTABHOTO TPAH3UCTOPA.

15. ®orosnekTpuueckue NpruOOpPsl HA OCHOBE BHEIIHETO (PoTod(dexTa.

16. ®oroanekTpuueckue mpruOOpsl HAa OCHOBE BHYTpEeHHETO (hoTodddeKTa.

17. ®ororpanzuctop. [Ipuniun aeiictBusi. OCHOBHBIE XapaKTEPUCTHKHU.

18. h-mapamerpsl. @usznueckuii CMbICT KO3(PGUIIMEHTOB. JKBUBAJICHTHAS CXeMa TPaH3UCTOpA C
yueToM h-mapamerpos

19. y-nmapamerpsl. @usznueckuii CMbICT KO3(PHUIIMEHTOB. JKBUBAJIEHTHAS CXeMa TPaH3UCTOpa C
YUETOM Y-TIapaMeTpOB

20. DKBUBAJICHTHBIE CXEMBI JIJIsI OUTIONIIPHBIX U TTOJIEBBIX TPAH3UCTOPOB.

14.1.4. Tembl J1a00opaTOpHBIX padoT
HccnenoBaHus BOJIBT-aMIIEPHBIX XapaKTEPUCTHUK IOIYIIPOBOAHUKOBBIX IHO/I0B
HccnenoBanus BOJIbT-aMIIEPHBIX XapaKTEPUCTHK OUIIONIPHBIX TPAH3UCTOPOB
HccnenoBanus BOJIBT-aMIIEPHBIX XapAKTEPUCTHK NOJIEBBIX TPAH3UCTOPOB C P-N IEPEXOAOM
HccenenoBanust BoapT-aMnepHbIX Xxapakrepuctuk M/I1I-tpan3ucropos
HccnenoBanus BOJIBT-aMIIEPHBIX XapAKTEPUCTUK AUOAHBIX ONTPOHOB

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajJamMm AJd JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310PpOBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIMAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHD KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA AJIA JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunnl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHBIE
paboThI, BOIIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 1o BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas IpoBepKa

3peHus ONpOC IO TEPMHUHAM (MHIUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSATENIbHbIE PaOOTHI, BOIPOCHI K METO/laMH
anmapara 3a4eTy
C orpanunueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmymiecTBEHHO IPOBEPKA
o0IIeMeTUIIUTHCKIM paloThl, BONIPOCHI K 3a4eTy, METO/IaMH UCXOJSl U3 COCTOSIHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHI | 00YYaloIIerocss HA MOMEHT IPOBEPKU

14.3. MeToauyecKue peKOMEeHIAUMH N0 OLIEHOYHbIM MATepPHAJIaM JJIsl JIMI[ ¢ OTPAHHYEeHHBIMU
BO3MOKHOCTSIMM 310POBbSI M HHBAJIU/I0B
Jns nun ¢ orpaHMYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI M1 MHBAIHUOB MpPEIyCMaTPUBAETCS 10-
ctymHas (opMa Ipe0CTaBICHUS 3aJaHIA OIICHOYHBIX CPEJICTB, & HMEHHO:
- B Me4yaTHOU (opme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. /711 TakuX 0OyJarommxcst MpeaycMaTpUBaeTCsl JOCTYTI -
Hasi popmMa MpeoCTaBICHHS OTBETOB Ha 3a/IaHUs, & IMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs PE3yIbTATOB OOYYEHMs JIHIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarTH -
POBaHHBIX K OTPaHUYCHUSAM HX 3[J0POBbS U BOCHPUATHS HHOOPMALIIH:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

— B IIeYaTHOW (hopMe yBEITNUEHHBIM HIPUPTOM.

JIJ1s1 1M1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JIJ1s1 JIMI ¢ HAPYLIEHUSIMH OTIOPHO-ABUIaTeJILHOTO anmnapara:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0pPOBbS M MHBAINUIOB TPOLIE-
Jypa OILICHUBAHHSI Pe3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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