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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
Llenpro mpemnomaBaHus AUCIHUIUIMHBI SBISCTCS M3ydeHUE CTyAeHTaMu (pu3mdeckux 3(h(HEKTOB H
MIPOIIECCOB, JIEKAIIUX B OCHOBE MPUHITUIIOB ICUCTBHUS MOIYIPOBOJHIUKOBBIX U ONTOAIEKTPOHHBIX MPUOO-
pOB.

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
Juctunnuna «Pusnyeckue ocHOBBI MHUKpodnekTpoHukn» (b1.B.JIB.5.2) otHocutcst k 6ioky 1
(BapuaTHBHAsl 4acTh).
[TpenmecTBYOIKUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIE 3HAHMS, SIBISIOTCS CIEIYIO-
1IMe ITUCUMIUIMHBL: Teopus aeKTpuuecKkux nenei, Gusuka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCIHUIIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH:

— IIK-7 roTOBHOCTBIO K H3y4€HHUIO HAyYHO-TEXHUUECKOM HH(pOpMALINU, OTE€YECTBEHHOIO U 3apy-
0€XXHOTO0 OIMbITa 10 TEMATUKE MPOEKTA;

— IIK-9 ymeHueM npoBOAUTH pacueThl 1O MPOEKTY CeTell, COOpYKEHUI U CPelICTB HH(POKOMMY -
HUKallMi B COOTBETCTBUU C TEXHUUYECKHUM 33JaHUEM C MCIIOJIb30BAHUEM KaK CTaHAAPTHBIX METOAOB, IIPH-
€MOB U CpEJICTB aBTOMAaTHU3aIMK MPOECKTHUPOBAHUS, TaK U CAMOCTOSATEIBHO CO3/1aBa€MbIX OPUTMHAIIBHBIX
IIpOrpaMm;

B pe3ynbraTe u3ydeHust JUCHUIUIMHBI CTYIEHT JOKEH:

— 3HaTh B pe3ynbrare u3ydeHus JUCUUIUIMHBI CTYICHT JOJDKEH 3HATh: - (PU3NYECKHE SBICHUS U
3 QeKThI, ONpeaesoe MPUHINI IEHCTBUS OCHOBHBIX IOJYIPOBOJHUKO-BBIX M OINTOAIEKTPOHHBIX
npuGOpPOB; 30HHBIE AUArPAMMbI COOCTBEHHBIX M MPHMECHBIX MONYIPOBOJHUKOB, P-N- MEPEXoja, KOH-
TaKkTa METaJUI- MMOJYNPOBOJHUK M MPOCTEHIEro rereporepexona; -pu3nueckue Mmporecchl, TPOUCXOIs -
IIME Ha TPAaHUIE Pa3/iena Pa3IudHbIX CPEll; - MATEMaTHYECKYI0 MOJENb HICAITU3UPOBAaHHOTO P-N- IIEPEXO-
na u BausHue Ha BAX mmpuHbl 3anpe-mEHHON 30HbI (MaTepuaia), TeMIepaTypsl U KOHIICHTpALUU MIPH -
Mecel; - (U3MYECKHH CMBICII OCHOBHBIX MapaMETPOB U OCHOBHBIE XAPAKTEPUCTUKH DICKTPUUYECKUX
KOHTaK-TOB Pa3JIMYHOIO BUJA B MOJIYIIPOBOJHUKOBON JIEKTPOHUKE; - (PU3HMUECKUE MPOLECCH B CTPYKTY-
pax ¢ B3aMMOJEUCTBYIOIIMMHU P-N- MEPEXOJaMH U B CTPYKTYpax MeTaJlI-IUAJIEKTPUK-TIOTYITPOBOAHUK; -
B3aMMOCBSI3b MEXJy (PU3UUECKON peann3anueil MOTynpOBOIHUKOBBIX CTPYKTYP M UX MOJAEISIMM, SJIEK-
TPUUECKUMH XapaKTEPUCTUKAMH U MapaMeTpaMu; - BIUSHUE TeMIIepaTypbl Ha (pU3MUecKue MpoIecchl B
CTPYKTYpax M UX XapaKTEPUCTUKH; - OCHOBHbBIE TEXHOJIOTUYECKHE MPOLECCHl B MUKPOIJIEKTPOHHUKE; - 00-
JIACTHU MPUMEHEHHSI MUKPODJIEKTPOHHBIX IPUOOPOB U TATYMKOB B HAYKE U TEXHUKE.

— YMeThb YMETh: - HAXOIUTh 3HAYCHUS AIIEKTPOPU3NUECKUX MapaMeTPOB IMOTYIPOBOJIHUKOBBIX
MaTepuaioB (KpeMHHUs, T€PMaHUs, apCeHUa TraJlius) B yUeOHON M CIIPaBOYHOM JIUTEpaType JUIsl OLIEHKU
UX BIIMSHUS Ha Mapa-MeTpbl CTPYKTYDP; - U300paXkaTh CTPYKTYPHI C PA3TUUYHBIMUA KOHTAKTHBIMH IT€PEX0/ia-
MHU; - OOBACHATH MNPHUHLMII JCHCTBUS M COCTaBIATH 3JIEKTPUYECKHE W MaTeMaTHYeCKHe MOAETU
paccMaTpU-BaeMBbIX CTPYKTYD; - OOBSACHATH CBsI3b (PU3MUECKUX IMapaMETPOB CO CTATUYECKUMHU XapaKTepH -
CTHUKaMU U MapaMeTpaMu U3y4aeMbIX CTPYKTYp; - SKCIIEPUMEHTAIILHO ONPEAENATh CTATUUECKHUE XapaKTe-
PUCTHKU U NTapaMeTPhl Pa3INYHbIX CTPYKTYP.

— BJAJeTh BIJICTh: - HABBIKAMU HM300paXKeHUs MOJYIPOBOJHUKOBBIX CTPYKTYP C HCIOJB30Ba-
HUEM 30HHBIX DHEPreTHYECKUX IUArpaMM; - HABBIKAMH COCTABJICHMS 3KBHUBAJCHTHBIX CXEM H3y4aeMbIX
CTPYKTYp; - HaBBIKAMH pPaOOTHI C THUIIOBHIMH CPEICTBAMHM HM3MEPEHUH C IIEJbI0 KOMIUICKCHOM OLIEHKH
OCHOBHBIX [TAPAaMETPOB M CTATUYECKUX XaPAKTEPUCTUK U3y4aeMbIX CTPYKTYD;

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO0wast TpyI0EMKOCTb JUCLUILUINHBI cocTaBisieT 3.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
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Tabmuma 4.1 — TpyA0eMKOCTh TUCITUILTAHBI

Buabl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHbI€ 3aHATHUSA (BCETO) 60 60
Jlexuu 24 24
[IpakTuyeckue 3aHATUS 18 18
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 48 48
Odopmiierre 0T4eTOB 110 J1abOPaTOPHBIM paboTam 18 18
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 12 12
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 3x3amena) 108 108
OO61mas Tpy10eMKOCTh 4 108 108
3auetHble EauHuIb 3.0 3.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnsl JUCHUIIMHELI 1 BUALI 3AHATHI
Pa3znenbl nMCUMIUIMHBL U BUJBI 3aHSATUN TTPUBEICHBI B Ta0uIe 5.1.

Tabmuna 5.1 — Pasgensl AUCHUIUIMHEL U BUIBI 3aHATUN
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3 cemecTp
1 Benenue B (pu3UKY NOTYNPOBOAHUKOB. 1 0 0 1 2 IIK-7
2 KuHeTuka HocuTeNnel 3apsiioB B MOTY- 1 2 3 6 [1K-7, TIK-9
IPOBOJIHUKAX U TOKH.
3 duszuyeckue nNporecchl Npu KOHTAKTe 4 4 4 9 21 |IIK-7, [IK-9
Pa3HOPOAHBIX MAaTEPUANIOB (P-n- NEPEXO,
KOHTaKT METaJUI-NI0JyIIPOBOJAHUK, TeTe-
porniepexon).
4 ®dusnueckue Npouecchl B CTPYKTYpE € 4 4 4 9 21 |IIK-7, I[IK-9
JBYMSI B3aMMO/IEHCTBYIOIIMMU NIEpexo/ia-
MU U €€ CTaTHUECKHE XapaKTEPUCTUKH.
5 ®usnuecKue MpoLecchl B CTPYKType 6 4 4 10 24 |IIK-7, I[IK-9
MeTalI- AU3JIEKTPUK-TIOIYTIPOBOJHUK U
e€ cTaTHYeCKUe XapaKTepUCTUKH.
6 OTnuyne peanbHbIX JEKTPOHHO- 3 0 0 1 4 IK-9
JIBIPOYHBIX NIEPEXOJIOB OT UAEATU3UPO-
BaHHBIX.
7 dusndecKue OCHOBBI YIIPABIECHUS TO- 2 2 4 7 15 |1IK-7, ITIK-9
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KOM KaHaJjla ¢ TOMOIIBIO YIIPABIISIOIETO
nepexona.
8 DoToRIEKTpUYECKHUE SABJICHUS B MOJY- 2 2 2 5 11 |IIK-7, IIK-9
MIPOBOJHUKAX, (DU3UIECKHE OCHOBBI ONTO-
AJIEKTPOHUKH.
9 I'albBaHOMArHUTHBIE, TEPMOMAarHUTHBIE 1 0 0 3 4 [TK-7
TEPMORJIEKTPUUECKUE SIBJIICHUS B MOJTY-
MIPOBO/IHUKAX.
Hroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Coaep:xanue pa3aejioB IUCHUILIUHBI (110 JTEKIIUSAM)
CopneprkaHue pa3ienaoB TUCIUILINH (TIO0 JIEKIMSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 - CogeprkaHue pa3aesioB JUCIUIUIHH (TIO JICKITUSIM)
o ]
2 z E
2 5 =
Copneprkanue pa3zienoB JUCLUILIMHEI 110 = > ©
Hazpanus pa3znenos AeP pasit et z = & &
JEKUUAM 9 5 g
S g =
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= S
3 cemecTp
1 Beenenue B puzuky 30HHas MOJIeNTb TBepAbIX Ten. Kiaccudu- 1 [1K-7
HOJTIYTIPOBOAHUKOB. Kallys TBEPJBIX TeJl (MEeTaIbl, OIYIIPO-
BOJIHUKH, AUAIEKTpUKH). KpucTtanmuyue-
CKas perieTka nosrynpoBoaHUKoB. Co0-
CTBEHHBIN MOTYNPOBOAHUK. DHEpreTuye-
cKkas (30HHasA) JUarpaMma COOCTBEHHOTO
MOJTYTPO-BOAHUKA. DIEKTPOHBI U ABIPKHU.
[IpuMecHbIe TOyIPOBOAHUKH. JJOHOPBI
u akuenTopsl. [IpoBomumocTu n- u p-
TUIA. 30HHBIE IUAarpPaMMbl, YPOBHU JOHO-
poB 1 akienTopoB. KomneHcupoBaHHbIE
MOJTYTIPOBOTHUKH.
Hroro 1
2 KuHeTnka HOCHUTENEN 3apsI0B B Marepuaiibl TOJTyIpOBOAHUKOBON U DJIEK- 1 [IK-7

TIOJIYITPOBOJHHUKAX U TOKH.

TPOHHOM TEXHUKU U UX 3JEeKTpodu3nye-
ckue cBorcTBa. CTpyKTypa MOTyHIpOBOI-
HUKOB U TUIIBI TPOBOAUMOCTH. DHEPIeTH-
YECKHE 30HBI TBEPAOTO Tena. 30HHAS
CTPYKTypa MOJIYNPOBOIHUKOB. [ToHsTHE
JIOHOPOB M akLENTopoB. Bimsaaue nprume-
ceil Ha pu3nUecKue CBONCTBA MOIY-TIPO-
BOJHHKOB. BBIpOKIEHHBIE 1 HEBBIPO-
JICHHBIE NOJIyNpoBOIHUKN. KoHIIeHTpa-
s Hocutenel. PekomMOnHaImsa Hocu-
teneit. [loBepxHOCTHAsA U 00BEMHAS pe-
KOMOUMHAIMH. 3aKOHBI JBUKEHHSI HOCHU-
TeJeH 3apsia B OJNYIIPOBOAHUKAX. YPaB-
Henus nuddys3un. bunonspuas quddy-
3usa. MoHonossipHast 1uddy3us.

Hroro
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3 ®usnyueckue IpoIecchl Ipu
KOHTaKT€ Pa3sHOPOJHBIX MAaTEPHUAJIOB
(p-n- mepexo/1, KOHTaKT MeTallI-
HOJIYIIPOBOAHUK, TETEPONIEPEXON).

Knaccudukanus nepexonos. CTpyKkTypa
p-n nepexona. [lonsiTne HEUTPAIBLHOCTH
nepexoaa. AHaJIu3 Iepexoa B paBHOBEC-
HOM COCTOSIHUU. AHaJn3 Nepexosia B He-
PaBHOBECHOM COCTOsIHMH. CTaTu4eckue
BOJIbT-aMIIEPHBIE XaPaKTEPUCTUKHU UJIe-
asibHOTO AMona. [ToHsTHE 0OpaTHOTO TOKA
nuoja. XapakTepUCTUUECKUE CO-IIPOTHB-
neHus nuona. CTaTudeckue BOJIbT-aMIIep-
HbIE€ XapaKTEPUCTUKH peaIbHbIX TUOJIOB.
Mopnyssiuus conpoTuBieHus 6a3sl. [lepe-
XOJIHbIE XapaKTEepUCTUKH nojia. bapbep-
Hasi EMKOCTb (EMKOCTb Iepexo/ia) AUO0ja.
Huddy3nonnas Eémkocts nepexona. O-
HOCTOPOHHUE p-n nepexoabl. KoHTakTsl
MeTaJI-NIOAYIPOBOAHUK. OMUYeCKHe
KOHTAaKTbI. BRIIpAMIISIIOIINE KOHTAKTHI.

HUroro

I1K-9

4 ®duznyeckue Npouecchl B CTPYKTYpE
C IBYMS B3aUMOJICHCTBYIOIINMU
MEepEeXoJaMU U €€ CTaTUYECKUE
XapaKTePUCTHUKH.

dusnueckre NpUHIHUIEI paboThl OHIIO-
JISIPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE
CXeMbI OUTIOJISIPHBIX TPaH3UCTOPOB. Dop-
Myl Mosma-206epca. MneanusupoBan-
HbIE CTATUUECKHE U JUHAMUUYECKHE Mapa-
METpPbI OUTIOJIIPHBIX TPAaH3UCTOPOB. Cxe-
MBI BKJIFOUEHUS. 3aBUCUMOCTD ITapaMeT-
POB OUMONSPHBIX TPAH3UCTOPOB OT TEM-
nepatypsl U pexxuma. CocTaBHble OUIIO-
JISIPHBIE TPAH3UCTOPHI.

Hroro

I1K-9

5 ®uznyeckue IpoIecchl B CTPYKType
METaJUI-TUIIEKTPUK-TIOTYTTPOBOAHHUK
U e€ cTaTHYeCKHe XapaKTePUCTUKH.

MII-TpaH3ucTOphl C U30IUPOBAHHBIM
3aTBOPOM, BCTPOEHHBIM U HHAYIIUPOBaH-
HBIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapaMeTphl. CTaTuuecKue
BOJIbT-aMIIEPHbIEC XaPaKTEPUCTUKU IS
Ka)XJIOTO THUIIA MOJEBBIX TPAH3UCTOPOB.
DOKBHUBAJICHTHBIE CXEMBI MOJIEBBIX TPAH3HU-
CTOpPOB.

Htoro

IK-7

6 OTnuune peabHbIX dJIEKTPOHHO-
JBIPOYHBIX IIEPEXOOB OT
UeaIn3UPOBAHHbIX.

Oco0eHHOCTH CTPYKTYp OUTIONISIPHBIX
TPaH3UCTOPOB. METOABI U30IAUN
OTJENIbHBIX AJIEMEHTOB WHTETPAIbHBIX
cxeM. HazHaueHue CKpbhITOro 3MUTaKCH-
anbHOro cios. O6pa3oBaHue Mapa3UTHBIX
TPaH3UCTOPOB NPH U30JSALUH P-N IEPEXO-
namu. KomOuHupoBaHHas N30LUs
TPaH3UCTOPOB. MHOTOSMUTTEPHBIE TPaH-
3ucTOpbl. Tpan3uctopsl ¢ nuoaom HIoTT-
KH. JInoAHOE BKIIIOYEHNE TPAH3UCTOPOB.
Mozenb UHTETrpaJIbHOTO OUTIOJIIPHOTO
TpaH3UCTOpAa.

HUroro

[1K-9
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7 ®uznueckue OCHOBHI ynpaBieHus | [loneBble TPaH3UCTOPHI C YIIPABISIOUIUM 2 I1K-9
TOKOM KaHaJjla C IOMOIIbIO p-n nepexonom. [IpuHmmmn paGoTsl,
YIPaBIISIONIETO MePeXoa. OCHOBHbIE mapameTpbl. CTaTudyeckue
BOJIbT-AMIIEPHBIE XAPAKTEPUCTUKU JUISI
Ka)KJ0T0 THIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIECHTHBIE CXEMBI MOJIEBBIX TPAH3U-
cTopoB. OCHOBHBIE TEXHOJIOTHYECKUE
MIPOLIECCHl B MUKPORJIEKTPOHHUKE.
Hroro
8 DOTOINEKTPUYECKHUE SIBJICHUS B OnTOo3/1eKTPOHHBIE TPUOOPHI: CBETOU3ITY- [IK-7
MOJYIIPOBOJJHUKAX, (hU3UUYEeCcKue Yarolue TU0bI, (POTO-TUOIbI, ONTONAPHI
OCHOBBI OITO3JIEKTPOHUKH. JVOJIHbIE, TPAH3UCTOPHBIE, TEPUCTOPHBIE.
[Tpuniun paboThl, OCHOBHBIE TAPAMET-
pbl. CTaTHuecKue BOJIbT-aMIIEpHBIE Xa-
PaKTEPUCTUKH
Hroro 2
9 l'anpBaHOMAarHUTHEIE, OS¢ dexr Xomra. MarHUTOPE3UCTUBHBIN 1 [IK-7
TEPMOMAarHUTHBIC apdext. Dpdexr 3eedeka. DhdexT
TEPMODJIEKTPHUUECKUE SIBICHUS B [Tenbthe. Dpdext Tomcona.
MOJTYTIPOBOAHUKAX.
YHpOBOA Hroro 1
Hroro 3a cemectp 24

5.3. Paznenbl JMCUMILVIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3H ¢ 00ecedyuBAKIIMMH (NPeAbl Ty IIUMHU)

U o0ecrnieynBaeMbIMHU (MOC/IEAYIOIIUMHU) TUCHUIIIMHAMHA

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECTICUMBAOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBIEHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIEC CBSI3U

HawnmenoBanme JAUCHUITIIINH

Ne pa3nenoB gaHHON AMCHUIUIMHBL, TSI KOTOPBIX HEOOXOAUMO U3yUeHHE

O6€CH€‘II/IBaIOH_[I/IX 1 o0ecrieynBaeMbIX JUCHUITIIMH

1

2 3 4 5 6

7

8 9

Hpe,[[HICCTBy}OH_II/IC JAUCIUITIINHBI

1 Teopust PIEKTPUUECKUX T1€-
neu

+ +

2 dusnka +

+ + + +

5.4. CooTBeTCTBHE KOMIIETEHIUI, GopMUPYeMbIX NPU U3YyYeHUH TUCHUIINHDBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MpPU HM3YUYEHUH IUCIUIUIMHBI, ¥ BHJIOB 3aHATHN

MpeICTaBICHO B Tabymiie 5.4

Ta6muia 5.4 — CooTBeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHATUH, (POPMHUPYEMBIX TPU W3YYEHUH TUCIUILIH -

HbI

Bunwl 3austuin

Komnerenmu
Jlexun
[IpakTnueckue 3aHATHS

JlaboparopHbie pabOTHI

CamocTosiTenbHas paboTa

®opMBbl KOHTPOJIS
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ITK-7 +

+ + KoncnekT caMonoaroToBky,
CobecenoBanne, OTuer mo
nabopaTtopHoi padote, BbI-
CTyIIeHue (JI0KJIaa) Ha 3a-
HATHU

I1IK-9 + +

+ Jomamaee 3aganue, Otuer
110 UHIUBUAYAIbHOMY 3aj1a-
Huto, Otuer no saboparop-
HOI paboTte, BricTymieHue
(moksan) Ha 3aHATUU

6. IaTepakTuBHBIE MeTOABI M (OPMbI OPraHU3ALMHN 00yUeHHS

He npenycmotpeno PYII

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHnoBanue 1a0opaTopHbIX padoT

4 L =
= 2 =
3 S 5
Z > 5
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
S :
> o =
e e 2
= o
3 cemecTp

3 ®uznueckue Mpoueccsl pu HccnenoBanus BONbT-aMIIEPHBIX Xapak- 4 IK-7

KOHTaKT€ Pa3HOPOJHBIX MAaTEPUAJIOB | TEPUCTHUK MOIYIPO-BOTHUKOBBIX TUOJIOB

(p-n- mepexon, KOHTAKT MeTall- Wroro 4

MOJIYITPOBOJTHUK, TE€TEPOTIEPEXO]T).

4 ®dusnueckue Mmpouecchl B CTpyKType | VMccnenoBanus BoJbT-aMIIEPHBIX Xapak- 4 [IK-7

C IByMsI B3aUMOJICHCTBYIOIIUMU TEPUCTUK OUTIOISAP-HBIX TPAH3UCTOPOB

[epexoJlaMu U €€ CTaTHYECKue Vroro 4

XapaKTEPUCTUKH.

5 ®dusndeckue npoueccel B CTpyKrype | MccinenoBanus BOIbT-aMIIEpHBIX Xapak- 4 [IK-7

METaJlJI-IUIIEKTPUK-TIOIYTIPOBOJHUK | TEPUCTHK IOJIEBBIX TPAH3UCTOPOB C P-II-

U €€ CTaTUYECKUE XapAKTEPUCTUKU. | [IEPEXOJIOM

Hroro
7 dusndeckue OCHOBHI ynpasiieHus | McciaenoBaHus BOJIbT-aMIIEPHBIX Xapak- 4 [IK-7
TOKOM KaHaJla C [IOMOLIbIO tepuctTuk MDP Tpan-3ucropos
TIpaBJIs ro nepexosa.

YIPaBJIAIOLIETO MEPEX0AA Hroro

8 @OTO3EKTPUUECKUE SBICHUS B HccenenoBanus BOJIBT-aMIIEPHBIX Xapak- 2 [IK-7

HOJTYIPOBOAHUKAX, (U3NYECKHE TEPUCTHUK TUOIHBIX ONITPOHOB

OCHOBBI OIITO3IEKTPOHUKHU. Wroro 2

Hroro 3a cemectp 18

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmeHnoBaHme mpakTHUECKUX 3aHATHIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
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Tabmuua 8. 1 — HaumeHoBaHUE MPaKTUYSCKUX 3aHATHI (CEMUHAPOB)

o L=
= 2 =
S | i
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN = )
Ha3zBanwus pa3zesnos zF =
(cemuHapoOB) 4 s 2
= o, =
a o 2
~ S}
3 cemecTp
2 KuHeTuka HOCUTENEN 3apsiioB B Pacdet BeTM4YMHBI KOHTAaKTHOW Pa3HOCTH 2 I1K-9
MIOJIyTIPOBOJHUKAX U TOKH. noTeHIManoB (Aup Hy3HOHHOTO MOTEHITHU-
aja) mpyu U3MEHEHUU KOHIEHTPALUU IpHU-
MeCH B OJTHOU W3 obnacTel mepexoa.
Hroro
3 ®uznyeckue Mpouecchl Npu Pacuer mmpuHbI nepexona B 3aBUCUMO- 4 [K-9
KOHTAKTE Pa3HOPOAHBIX MAaT€pUaAJIOB | CTH OT MOAYJIS U MOJIAPHOCTU IMPHUIIOKEH-
(p-n- nepexon, KOHTaKT MeTaJLI- HOTO HalpsHKEHUS.
MOJIYIIPOBOAHMK, T€TEPONEPEXO). Hroro
4 ®u3nvecKue MpoIecchl B CTPYKType | PacyeT TeninoBbIX TOKOB U TOKOB TEPMO- 4 I1K-9
C IBYMsI B3aUMOJICHCTBYIOLIUMU reHepalyy B Iepexo-aax 13 MoIyNpoBO-
MepeX0/IaMHy U €€ CTaTUYECKHE HUKOBBIX MATE€PUAJIOB C PA3JIMYHOM IIU-
XapaKTEpUCTUKH. PHHOM 3alpEILeHHON 30HbI OT TEMIIepa-
TYpbI
Hroro
5 ®dusnyueckue Mpoueccsl B CTPYKType | PacueT BOIbT-aMIIEpHBIX XapaKTEPUCTUK 4 [1K-9
MeTaJlI-AU3JIEKTPUK-TIOIYIIPOBOIHUK | M1€aJIU3UPOBAHHBIX IEPEXOI0B IIPHU pas-
U €€ CTaTUUECKUE XapAKTepUCTUKHU.  |JIMYHOM TeMIIepaType.
Hroro
7 ®usnueckue OCHOBHI yrpasinenus | Pacuer GapbepHoil u auddysunonHoi em- 2 I1K-9
TOKOM KaHaJla ¢ TOMOIIBIO KOCTEH Iepexofa.
YIPaBIISAIOLIETO EPEXOAA. Hroro
8 DOTORNEKTPUUECKHUE SIBJICHUS B Pacyer mapameTpoB OUTIONSPHBIX TPaH3HU- 2 [1K-9
MOJTYIIPOBOJJHHUKAX, (DU3HUYECKUE CTOPOB
OCHOBBI ONTOJIEKTPOHUKH. Hroro 2
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIIMH TPEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOATENBHOM PaOdO0ThI, TPYIOEMKOCTh B (POPMUPYEMBIE KOMITETSHIIUH

3 =
2 5 =
Bunnr camocTosTeInHON & )
HasBanus paznenos z =l @DopMBbI KOHTPOJISA
paboThI 2 g 2
= g =
a e g
= S
3 cemecTp
1 Beenenue B pusuky [IpopaboTka JIEKIIUOHHOTO 1 IK-7 KoHcnekt camonoaroros-
MIOJIyTIPOBOJHHUKOB. MaTepuana KH
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Htoro

2 KuneTtrka HOCUTEICH [ToaroroBka Kk mpakTuue- 2 [1K-9, Brictymiienue (noxnan) Ha
3aps0B B CKHUM 3aHSATUSIM, CEMHHA- [1K-7 3aHSATUH
MOJIYITPOBOJTHUKAX U TOKH. | paM

[TpopaboTka TeKIHOHHOTO 1

Marepuaia

Hroro
3 ®usnueckue npoiecchl | [loaroroBka K nmpaxkTuye- 4 | IIK-9, Brictymuienne (moxnam) Ha
IIPA KOHTAKTE CKHMM 3aHSTUSM, CCMHHA- 1IK-7 3aHgTun, OTYET 110 HHIU-
Pa3HOPOJIHBIX MaTEpPHAJIOB | paM BUIyaJbHOMY 331aHHIO,

-n- Iepexo/l, KOHTAKT TYET 1T TOPHOMH

(p epexo/1, KOHTa [TpopaboTka IeKIHMOHHOTO 1 0 5 €T 10 1aboparopHo
METAILI-IOTYNPOBOMHKK, |\ 1oreryia g pabote
reTepOnepexo).

OdopmiteHre 0TIETOB TIO 4

nabopaTopHBIM paboTam

Hroro
4 ®dusnueckue npoueccsbl |Ilogroroska k mpakTuye- [1K-9, Brictynienue (noknan) Ha
B CTPYKTYpE C IBYyMs CKUM 3aHATHUSAM, CEMUHA- [K-7 3aHATUH, JlomalHee 3a1a-
B3aMMOJICHCTBYIOIIUMU | paM Hue, Otuer no ynabopaTop-
TICpEexONaMi 1 ce [TpopaboTka JIEKITMOHHOTO 1 HOH pabote

TaTHYECKU

craTiieckue Marepuaia
XapaKTEePUCTUKH.

OdopmieHre 0TYETOB 10 4

nabopaTtopHbIM paboTam

Hroro
5 ®usznueckue nponeccel | [loaroroBka k mpakTuye- 4 | IIK-9, Brictymuienne (moxnam) Ha
B CTPYKTYpE METalll- CKHUM 3aHATUSAM, CEMHUHA- IIK-7 3aHatuu, OTueT no nabdo-
TUDIIEKTPHK- pam patopHoii pabote
TOJIYIIPOBOJHUK U €€

OJ1yHPOBOA ce [IpopaboTka JIEKIIMOHHOTO 2

CTaTu4yecKue MaTepuaa
XapaKTePUCTUKH.

OdopmiteHre 0TIETOB TIO 4

nabopatopHbIM paboTam

Hroro 10
6 OTnuume peasbHbIX [TpopaboTka JIEKIIMOHHOTO 1 [1K-9 Otuer no 1aboparopHoi
ANIEKTPOHHO-/IBIPOYHBIX | Marepuasa pabote
NepexoI0B OT Hroro 1
UJIeau3UpPOBAHHBIX.
7 ®U3UUECKUE OCHOBBI [ToaroroBka Kk mpakTuue- 2 [1K-9, Brictymiienue (noxnam) Ha
yIpaBJeHHs] TOKOM KaHaJla | CKUM 3aHSATHUSIM, CEeMHHA- [K-7 3aHATUH, JlomalHee 3a1a-
C TIOMOIUIBIO pam uue, OtueT mo 1adopatop-
YHPaBIIAIOLIETO NEPEX0a. |y POPaBOTKA IEKIHOHHOTO 1 HOI1 paboTte

Marepuaia

OdopmieHre 0TYETOB 0 4

nabopaTOpHBIM paboTam

Hroro
8 dorosniekTpuyecKue [ToaroroBka k mpakTuye- [1K-9, Brictymiienne (noxmnanm) Ha
SIBJICHHUS B CKUM 3aHSATHSIM, CCMHHA- I1K-7 3aHgTun, OTyer mo a1abdo-
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MOJTYTIPOBOAHUKAX, pam patopHoii pabote
WU3WYECKUE OCHOBBI

busirseckue ocro [IpopaboTka JIEKIIMOHHOTO 1
OTITORJIEKTPOHHUKH. MaTepuaa

OdopmiteHre 0TIETOB TIO 2

nabopaTopHBIM paboTam

Hroro 5
9 l'anpBanomaruutHble, | IIpopaboTka JEeKIIMOHHOTO 3  |IIK-7 CobecenoBanue
TEpPMOMAarHuTHbIE MaTepuana
TEPMOIJIEKTPHUUECKHE Vitoro 3
SBJICHUS B
HOJTYIPOBOJHUKAX.
Hroro 3a cemectp 48
Hroro 48

10. KypcoBasi padota (mpoekr)
He npenycmotrpeno PVYII

11. PeliTuHroBasi cucremMa AJISl OHEHKH yCII€BA€MOCTHU CTYACHTOB

11.1. banabHbIe OLIEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuma 11.1 — bayuibHBIC OIIEHKH ISl 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DeMeHTHl yueOHOM 0aJut 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEITENbHOCTH mexay 2KT u na ceMecTp
Havana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
BricTynenue (noknan) Ha 10 10 10 30
3aHATHH
JloMarraee 3aganue 5 5 10
Koncnekr camonoaroros- 5 5 5 15
K1
OTyer no MHIUBUAYATb- 5 5 10
HOMY 3aJJaHUIO0
Otuer no n1aboparopHoit 15 15 30
pabote
CobecenoBanue 5 5
Hroro makcumyM 3a nepu- 15 45 40 100
on
Hapacraromum ntorom 15 60 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[Tepecyet 6amIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeCcTaBiieH B Tadymie 11.2.
Tabmuma 11. 2 — Ilepecuet 6aJIOB B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
basnel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOI cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU CyMMBbI OaioB Ha naty KT 2

CornacoeaHa Ha noprane Ne 18129 11



11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl OajIOB B TPAAMLIMOHHYIO U MEXIYHAapOIHYIO OLIEHKY NPEJCTAaBIEH B TabauLe
11.3.

Tabmuma 11. 3 — IlepecueT cyMMbl 0JJIOB B TPAAMIIMOHHYIO M MEKTYHAPOIAHYIO OLICHKY

Hrorosas cymma 6aisos,

Onenka (I'OC) YYMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TJIMYHO)
85 -89 B (ouenb xoporiiio)

4 (xopo1io) (3a4TeHO) 75 - 84 C (xopor1o)
10-74 D (ynoBnerBopuTeabHO)
65 - 69

3 (yZIOBJIETBOPUTENHHO) (3aYTEHO) 60 - 64 P ———
2 (seyROBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTENIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 HHPOPMALMOHHOE 0OecreyeHre JUCHMIIMHbI

12.1. OcHoBHas JuTEpaTypa

1. ®wusnueckue OCHOBBI MUKPOIIEKTPOHUKHM : YuebHoe mocobue (Ui aBTOMATU3MPOBAHHON
texHonoruu odyuenus) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. lllupokos ; denepanbHOe areHT-
CTBO IO 00pa30BaHMIO0, TOMCKUI rOCYJapCTBEHHBIH YHUBEPCUTET CUCTEM YIIPABICHUS U PAJUOIIEKTPO-
HUKH. - 2-€ u3., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tabmn. - (IlpuoputeTHBIC HAIMOHAIH-
Hble IpoekThl. O0pazoBanue). - bubmauorp.: c. 276. - 520.38 p., 151.28 p (nanuuue B 6ubimmorexe TYCYP
- 187 7k3.)

2. VYuyebGHoe nocobue «MukpoanekTpoHukay : s nanpasnenus noarotoBku 210100.62 «3Onek-
TPOHHKA M HaHO3JEeKTpoHUKay. [Ipoduns: «IIpombinuiennas anekrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnextponHslii pecypce]| - Pexxum goctymna: http://edu.tusur.ru/publications/4280, nata oGpamieHus:
07.04.2017.

3. DOnexrpoHuka [DneKTpoHHbIN pecypc]: YueOHoe mocodue mo NpoBeICHUI0 NPAKTUUYECKUX 3a-
uatui / KowoBamoB B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [DOnexrpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

12.2. lonostHUTEILHAS JIATEPATypa

1. Tyce B.I. Dnekrponuka: YueOHoe mocodue s By30B. — 2-€ H31., mepepad. u jorm. — M.:
Bricmras mkomna, 1991. — 622 c. (nanmmuune B 6ubmmoreke TYCVYP - 73 3k3.)

2. Cremanenko WN.I1. OcHOBBI MUKPO3JIEKTPOHUKH: YUeOH. TocoOre ISl By30B. — 2-€ U31I., Iepe-
pab. u gomn. — M.: Jlabopatopust bazoBeix 3nanuii, 2003. — 488 c. (manmuue B 6ubmmorexke TYCVYP - 5
9K3.)

3. AsaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKHU: PEKOMEHI0BAaHO MUHHUCTEPCTBOM 00pa3oBaHUs. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hamuuue B oubamoreke TYCVYP - 87 3k3.)

12.3 YyeOHO-MeTOAUYECKHE ITOCOOUSH

12.3.1. O6s3aTeibHbIE YUeOHO-MeTOAuYEeCKH e MOCO0Uus

1. VYuyebnoe nocobue «MukposnekrpoHukay : {ns nanpasnenus noarotosku 210100.62 «nek-
TPOHUKA M HaHOAJIEKTpoHUKa». [Ipoduns: «IIpomeimnennas anekrponuka» / Jleroctaes H. C. - 2013.
172 c. [DnexkrponHsIi pecype]| - Pexxum gocrtyma: http://edu.tusur.ru/publications/4280, mata oOpamieHus:
07.04.2017.

2. MHWccnenoBaHue BOJBTAMIIEPHBIX XaPAKTEPUCTUK MOTYIIPOBOJHUKOBBIX JUOOB [ DJIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit padore / Konoanos B.®., IlamumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTponHHBIH pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. MHccnenoBanue BOJBTAMIEPHBIX XapaKTEPUCTUK OUIONIAPHBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / Konosanos B.®., llanumoB B.A. — Tomck: TYCVYP,
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2012. — 11 c. [DnexTponHHBIH pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccnenoBaHu€ HACBIIIEHHOTO TPAH3UCTOPHOTO KJIto4Ya [DJIEKTPOHHBINA pecypc]: PykoBoacTBo
K abopatopHoii padote / Konosanos B.®., Uukosuy B.M., [Torexun B.A. — Tomck: TYCVP, 2012. — 18
c. [OnexTponHnbIit pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. HccnenoBanue 6a30BOro 3neMeHTa TpaH3UCTOpHO-TpaH3ucTopHoit toruku (TTJI) [DnexTpon-
HBIN pe-cypc]: PykoBomacTBo k maboparopuoit padore / Konorano B.®. — Tomck: TYCVYP, 2012. — 26 c.
[DnexTponHBIii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

6. MHccnenoBaHue JIOTHYECKOTO 3JIEMEHTA HA KOMILJIEMEHTAPHBIX MOJIEBBIX TPAH3UCTOPAX C WH-
nyuu-poBanHbIM kaHanoMm (KM/IIT) [DnexTponnslii pecype]: PykoBoacTBo k mabopaTopHbiM paboTam /
Ko-noBanos B.®. — Tomck: TYCVYP, 2012. — 26 c¢. [OnekTpoHHBI pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

7. DnexTpoHHKa [ DNEKTPOHHBINA pecypc]: YueOHoe mocodue mo mpoBeACHHUIO MPAKTUUECKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCYP, 2012. — 9 c¢. [DnekTpoHHBIH pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

8. Jleroctrae H.C., YerBepros K.B. MukpocxemorexHuka: PykoBoACTBO K OpraHM3anMi caMmo-
cTosITeNTbHON paboThl. — ToMck: TOMCKHUI TOCYIapCTBEHHBI YHHUBEPCUTET CUCTEM YMPABICHUS U PAJIAO-
anekTpoHuk, 2012. — 46 c. [DnekrponHskIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

12.3.2 YuyeOHO-MeTOAMYeCKHUE MOCOOMSI AJIsl JIML C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHU 310POBbS

Y4eOHO-MeToIMUeCKUEe MaTepHralibl Il CAMOCTOSITENIbHOM U ayAUTOPHOM pabOThl 00ydaromuxcs
U3 YKClia UHBAIUAOB NPEJOCTABISAIOTCA B (opMax, aJaNTHPOBAHHBIX K OTPAHUYEHUSM HX 3I0pPOBbS U
BOCHPHUSATHS UH(OPMALUH.

JLJisl JINI ¢ HAPYIIeHUSIMU 3PEHUSI:

- B (hpopMe FIIEKTPOHHOTO TIOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYCHHBIM MIPUPTOM.

JIJisl I ¢ HAPYIIEHUSIMU CJIyXa:

- B (hpopMe FIIEeKTPOHHOTO TOKYMEHTA;

- B Me4aTHOU (opme.

JIJis1 JINI ¢ HAPYIIeHUSIMU ONIOPHO-ABUTaTeJIbHOI0 ANNapaTa:

- B (hopMe FJIEeKTPOHHOTO TIOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3pl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMBbI M Tpedyemoe
NporpaMMHoe odecrneyeHue

1. http://tu.tusur.ru

2. http://edu.tusur.ru/

13. MartepuajibHO-TEXHHYECKOe o0ecredyeHue QU CHUNINHbI
13.1. O61mue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 TN CHUTITHHbI

13.1.1. MaTepuaibHO-TEXHMYECKOe 00ecrevyeHue /sl JIEKIMOHHbIX 3aHATHH
I[J'IS[ IMPOBCACHUA 3aHATHI JICKIMOHHOI'O THUIIA, I'PYIIIOBBIX U HHAWBHUAYAJIbHBIX KOHCy.]'II)TaIII/II\/JI, TC-
KYILEro KOHTPOJISl M IPOMEXKYTOUHOM aTTecTalluyi UCIIONIb3yeTCsl yueOHas ayIuTopusi, C KOJIMYECTBOM I10-
cajiouHbIX MecT He MeHee 100, o6opynoBaHHas TOCKOH M CTaHIapTHOH ydeOHOI Mebemnbio. MimeroTest Ha-
IJIAHBIE TTOCOOUS B BUJIE MPE3EHTALMHN 10 JIGKLIMOHHBIM pa3JiesiaM AUCIUILTUHBL. .

13.1.2. MaTepuaJbHO-TEXHHYECKOe oOecnedyeHne I NPAKTHYECKUX 3aHATHI
Jlns mpoBeeHnsl MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHI UCTIOb3yeTcs yueOHas ayauTopus, pac-
noJioxkeHHast o azapecy 634034, Tomckast obnacts, . Tomck, Bepmmnuna ynuua, 1. 47, 2stax, aya. 218 .
CocraB obopynoBanus: YueOHas MmeOelnb; Jlocka MarHuTHO-MapKepHas.

13.1.3. MaTepuajibHO-TeXHHYECKOe oDecriedeHue 1JIs J1a00paTopHbIX padoT
Jns npoBeneHus 1a0OpaTOPHBIX 3aHATHHA HCHONb3YyeTcs yueOHO-HCCiIeqoBaTeIbCcKas 1abopaTo-
pusi, pacriosioxkeHHas 1o aapecy 634034, Tomckast o6macTs, 1. Tomck, Bepmmanna ynuna, a. 47, 2 stax,
ayn. 218. CoctaB obopynoBanus: YueOHas MeOelb;1a00paTopHble MaKeThl CO CMEHHBIMU JIMIIEBBIMH Ta-
HEJISIMU B KOJIMYECTBE O IIIT. JINIEBBIX MaHenei 18mT.
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13.1.4. MaTepuaJbHO-TeXHUYECKOe O0ecnedeHne I CaMOCTOATEIbHOH padoThl
st caMocTosITeNIbHON pabOThI UCIIONIb3yeTCsl yueOHasi ayauTopus (KOMITBIOTEPHBIN Kilacc), pac-
nojoxxeHHas 1o aapecy 634034, r. Tomck, yn. Bepmmnauna, 47, 2 stax, aya. 218. CoctaB o0opynoBaHus:
yueOHast Mebenb; 1abopaTopHbIe MAKEeThl, METOJMYECKUEC YKA3aHUS .

13.2. MaTepuajibHO-TeXHHYECKOe oOecreyeHre TUCUMIIIMHBI JIS JIMI C OTPAHMYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbS

OcBoenue nucuuruivHbl guamMu ¢ OB3 ocymecTBIseTcs: ¢ UCMOJIb30BAaHUEM CPEACTB 0OydeHUS
00IIIEro U CIEIUAIbHOIO Ha3HAUCHUS.

[Ipu 00y4eHUH CTYICHTOB ¢ HAPYLWIEHUAMH CJIyXa MMPEAYCMOTPEHO UCIOJIb30BaHUE 3BYKOYCHIIU-
BaIOIEH amnmaparypbl, MYJIbTUMEIUWHBIX CPEACTB U JAPYIHUX TEXHUYCCKUX CPEICTB MpUeMa/mepenadn
y4ueOHOM MHGOPMAIIMK B TOCTYIHBIX (hopMax ISl CTYJICHTOB C HAPYIICHHUSIMU CITyXa, MOOMJIBHOM CHUCTe-
MbI OOYYCHHSI JJIs1 CTYJCHTOB C MHBAJIUIHOCTHIO, MOPTATHBHOW MHIYKITMOHHON CUCTEMbI. YueOHas ayiu-
TOpHsI, B KOTOPOH 00yd4arOTCs CTYACHTHI C HapYIIEHUEM CiyXa, 000pylIoBaHA KOMITBIOTEPHONW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, IEKTPOHHOM JOCKOU, MYJIbTUMEIUHUHON CUCTEMOM.

[Tpu 0OyueHHUH CTYICHTOB ¢ HAPYLIEHUSIMH 3PEHUSIMU TIPEIYCMOTPEHO MCIIOIb30BaHUE B JICKITU-
OHHBIX M yYEOHBIX ayIUTOPHSIX BO3MOXHOCTH MPOCMOTPA YIAICHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIM CJIaii/la Ha DKpaHe) MPH IMOMOIIH BUICOYBEIMYUTENCH 711 yIAJICHHOTO ITPOCMOTPA.

[Ipu 0OyueHHM CTYIECHTOB ¢ HAPYUICHUSIMH ONOPHO-IBUIaTEJbHOI0 ANNAPATA UCIOJIb3YIOTCS
aJbTepHATUBHBIE YCTPOWCTBA BBOJA MH(OpPMAIMKM MU JPyrue TEXHUYECKHUE CPEICTBA INpHUEMa/TIepeaadn
yaeOHOM WH(pOpMAIMU B JOCTYIMHBIX (opMax i CTYICHTOB C HApPYHICHUSIMH OMOPHO-IBUTATEIHHOTO
arnmapara, MOOWJIBHOM CHUCTeMbl 0OYUEHUS VIS JIFO/IeH ¢ MHBATUIHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHbIe TpeOOBaHus K GOHY OLIEHOYHBIX CPE/ICTB M MeTOAMYECKHEe PeKOMEeHAalluH
@DOH/1 OLIEHOYHBIX CPEJICTB U TUIIOBbIE KOHTPOJIbHBIE 3a/laHMs, UCIIOJIb3yeMbIe JUIsl OLIEHKU chop-
MHUPOBAaHHOCTH U OCBOCHMS 3aKPEIUICHHBIX 3a IUCLUIIMHON KOMIIETCHIUHI IpU MPOBEACHUMU TEKYLIEH,
NPOMEXYTOYHOH aTTecTaluy 10 TUCIMIUIMHE IPUBE/IEH B IPUIIOKEHUN K paboyell mporpaMme.

14.2 Tpe6oBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBBSA
I[J'ISI CTy,Z[eHTOB C UHBAJIMJIHOCTBIO HpeIIYCMOTpeHI)I JOINIOJIHUTCJIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YeHb KOTOPBIX yKa3aH B TaOJIHIIE.

Ta6imnua 14 — JlonoJiHUTEJIbHBIE CPEICTBA OIEHMBAHMS IJIsI CTYI€HTOB ¢ HHBAJIMIHOCTHIO

Buasl 7onoaHUTENBHBIX OIEHOYHBIX q)OpMBI KOHTPOJISI U OICHKU

Kareropuu ctyneHToB
CPENCTB pe3yabTaToOB 00yUEHUs

TecTsl, MICEMEHHBIE CAMOCTOSITEIBHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE Pa0OTHI

C napymeHusMu
ciyxa

[Ipenmy1ieCTBEHHO MUCbMEHHAs
IIpOBEpPKa

C napymenussmu | CobeceroBaHue 1o BOIIpocaMm K 3aueTy, | [IpenMyiiiecTBeHHO yCTHas MpoBepKa

3peHus OIIPOC IO TEPMHUHAM (MHIUMBUYaJIbHO)
C napymeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIecTBEHHO AUCTaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHBIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o01ieMe TMIUHCKUM paboThl, BOIIPOCHI K 3a4ETY, METOAAMHM, UCXOJISI U3 COCTOSIHUS
MOKa3aHUsAIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYalOILIErocss HA MOMEHT IPOBEPKU

14.3 MeTroauveckne peKOMeHIAMHU 10 OLEHOYHBIM CPeICTBaM J1Jisl JIMI C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI
s crynentoB ¢ OB3 npenycMatpuBaeTcs HOCTyIHas GopMa IpeqoCcTaBlIeHUs 3aIlaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:
- B Ie4aTHOU (hopme;
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- B IIeYaTHO! (hopMe ¢ YBEITHMUYEHHBIM HIPUPTOM;

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- METOJIOM YTEHHsSI aCCHCTCHTOM 33JJaHuUs BCIYX;

— Npe0oCTaBICHUE 3aaHus C HCIIOIb30BaHUEM CYPIOTIEPEBO/A.

CryneHTaM C WHBIMIAHOCTBHIO YBEIIMYMBAETCS BPEMsI HA IMOJTOTOBKY OTBETOB Ha KOHTPOJIBHHBIE
BOIIPOCHI. J{JIsl TAKKX CTYAEHTOB MpeIycMaTpUBaeTCsl JOCTYIHas (hopMa MpeaoCTaBICHUS] OTBETOB Ha 3a-
JaHWA, @ UMEHHO:

— MMCBMEHHO Ha Oymare;

— Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C HCITOJIHL30BAHNEM YCIIYT aCCUCTEHTA;

- MIPEJICTaBJICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS PE3yAbTATOB OOYUEHHs] MHBAIMJOB IO JUCLHILIMHE MPeIycMaTpUBaeT
npenocTaBieHue nHGopmarmu B hopMax, alanTHPOBAHHBIX K OTPAaHHUYSHHUSM UX 3I0POBbSI H BOCTIPUSTHS
UHpOpMaLUH:

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 HEoOX0aMMOCTH A1l OOYYAIOIIMXCS C MHBAIMAHOCTHIO MPOIEypa OLCHUBAHUS PE3YJIbTaTOB
00y4eHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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1. BBenenue

®onp ouenounsix cpeacts (POC) sBuseTcs NpuiIokKeHHEM K padoyeil mporpaMMe AUCHUTUTAHBI
(MpaKkTUKU) U TPEACTaBIAET CO00M COBOKYMHOCTh KOHTPOJIbHO-U3MEPUTEIbHBIX MaTepuajoB (TUIIOBbIE
3a/auMl (3a/1aHusl), KOHTPOJIbHBIE PaOOThI, TECTHI U JIP.) U METO/IOB MX MCIIOJIb30BaHMS, TPETHA3HAYSHHBIX
JUTSL U3MEPEHUS] YPOBHSI IOCTHKEHUS CTYICHTOM YCTAHOBJIEHHBIX PE3YJIbTATOB OOYUECHHS.

®OC no pucuuruivHe (IPaKTUKE) UCHOJIb3YETCs MPU MPOBEICHUH TEKYIIEro KOHTPOJIS yCIieBae-
MOCTH U IPOMEKYTOYHON aTTeCTalliu CTYICHTOB.

[Tepedens 3aKpeIICHHBIX 32 TUCHMILTMHON (PAaKTUKOM) KOMIIETEHIIUH MpuBeaeH B Tabmuie 1.
Tabmuna 1 — [lepedeHpb 3aKpEIUICHHBIX 33 TUCITUTIIMHON KOMIIETEHIIUN

ckoit mHpOpMaIH, OTEYECTBEHHOTO U 3apy-
OEKHOTO OTIBITA TI0 TEMATHUKE MTPOEKTa

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI

I1K-9 YMEHHEM ITPOBOJIUTH pAcUeThl IO MPOEKTy ce- | JloibkeH 3HaTh B pe3ynbraTe nuzydeHust
TEH, COOpYKEHUI U CPeICTB UHHOKOMMYHHKA- | TUCIMIUIMHBI CTYACHT JOJDKEH 3HATH: - (u-
M B COOTBETCTBHH C TEXHUYECKUM 3aJ]aHUEM |3UYECKUE SIBICHUS U dPPEKThI, onpeaes-
C MCIIOJIb30BAHNEM KaK CTaHJApTHBIX METO/IOB, |IOLIME MPUHIUI AEHCTBUS OCHOBHBIX I10-
MIPUEMOB U CPEJICTB aBTOMATU3aLUU IPOEKTU- | JIYIPOBOJHUKO-BBIX U ONTOIEKTPOHHBIX
POBaHUs, TaK U CAMOCTOSTEIBHO CO37[aBaEMBIX | IPUOOPOB; 30HHBIE TUArPaMMbI COOCTBEH-
OPUTMHAJIBHBIX IPOrpaMM HBIX U IPUMECHBIX MOIYIPOBOIHUKOB, p-N-

nepex KOHTaKTa METaJul- MOJIYIPOBO/I-
IK-7 TOTOBHOCTBIO K U3YYEHHIO HAYYHO-TEXHUYE- CpeX0/ia, KOHTAKTa METAJLI- HHOTYIIPOBOL

HUK U IPOCTEHIIero rereponepexoaa; -hu-
3UYECKHE MTPOLIECCHI, IPOUCXOSALINE HA
TpaHuIIe pa3jiena pa3IudHbIX Cpel; - MaTe-
MaTHUYECKYI0 MOJIENb UICAIU3UPOBAHHOTO
p-n- nepexona u Biusinue Ha BAX mmpu-
HBI 3ampe-1EHHON 30HbI (MaTepuaa), TeM-
nepaTypsl U KOHLEHTPALUU [TPUMECeii; -
(U3NUECKHii CMBICII OCHOBHBIX ITapaMeT-
POB U OCHOBHBIE XapaKTEPUCTUKHU AIIEKTPH-
YECKUX KOHTAK-TOB PAa3JIMYHOrO BUJA B MO-
JyMPOBOAHUKOBOM AJIEKTPOHHUKE; - HU3H-
YeCKUE IPOLECCHI B CTPYKTYpax ¢ B3aUMO-
JNENCTBYIOLIMMH p-N- IEPEX0/laMu U B
CTPYKTYpax MeTaJll-AU3JIEeKTPUK-TI0JIyIIPO-
BOJIHUK; - B3aUMOCBS3b MEXIY (husuue-
CKOM peanu3anyen moiaynpoBOIHUKOBBIX
CTPYKTYpP U UX MOZEISMHU, dJICKTPUUECKHU-
MU XapaKTepUCTUKAMU U ITapaMeTpaMu; -
BJIMSIHME TEMIIEpaTyphl Ha (PU3UUYECKHe
IIPOLIECCHI B CTPYKTYpPax U UX XapaKTepu-
CTHKH; - OCHOBHBIE TEXHOJIOTUYECKHUE TPO-
LIECChl B MUKPORJIEKTPOHHUKE; - 00JIACTH
MIPUMEHEHUS MUKPOIJIEKTPOHHBIX MPUOO-
POB U JJaTYMKOB B HAYKE U TEXHHUKE. ;
JlommkeH yMeTh yMeTh: - HAXOAUTh 3HaYe-
HUS 2IEKTPO(YU3NIECKUX TTapaMEeTPOB I10-
JTYMPOBOAHUKOBBIX MaTepHaliOB (KPEMHUS,
repMaHusi, apcCeHuIa rajuiis) B yaeOHOH u
CIPaBOYHOI TUTEpaType ISl OLEHKU UX
BJIMSHUS HA MAapa-MeTPbl CTPYKTYP; - U300-
paXkaTh CTPYKTYPBI C pa3TUYHBIMU KOH-
TaKTHBIMH TIEPEX0aMH; - OOBSICHITH MPUH-
LU ICUCTBUS U COCTABIIATH AIIEKTPHYE-
CKHE€ ¥ MaTeMaTUYECKUE MOJIENIN
paccMaTpu-BaeMbIX CTPYKTYP; - OOBSACHATH

CornacoBaHa Ha noptane Ne 18129

17



CBSI3b (PU3MUECKHUX MAapaMeTPOB CO CTATH-
YECKUMU XapaKTEepUCTUKaMU U apaMeTpa-
MU U3y4aeMBIX CTPYKTYD; - IKCIIEpUMEH-
TaJbHO ONPEIEIATh CTATUYECKUE XapaKTe-
PUCTHKU U IMapaMeTphbl pa3IUYHbIX CTPYK-
Typ. ;

JlomkeH BiaeTh BIaJIeTh: - HABBIKAMU
M300paKeHNS TTOTYIPOBOJHUKOBBIX CTPYK-
TYp C HCTIOJIb30BAHUEM 30HHBIX SHEPTeTH-
YECKUX JIMarpaMM; - HaBbIKaMU COCTaBIIE-

HUSI DKBUBAJICHTHBIX CXEM M3Yy4aeMbIX
CTPYKTYp; - HaBbIKaMH paObOThI C TUIIOBbI-
MU CpPEACTBAMH U3MEPEHUH C IIEJIbIO
KOMIUIEKCHOW OLIEHKH OCHOBHBIX ITapaMeT-
POB U CTATUYECKUX XapaKTEPUCTUK U3yda-
€MBIX CTPYKTYP; ;

OO01re XapakTepUCTHKHU MOKa3aTelel U KpUTepueB

IpUBEICHBI B TabuLe 2.
Tabmuua 2 — O01me XapakTepUCTUKHU NOKa3aTeseil 1 KpUuTepUeB OLIEHUBaHMsI KOMIIETEHLUHN 10 ATanam

OILICHHUBAaHU KOMHGTGHHHfI Ha BCEX I3Tamax

ITokazarenu u
KpUTEpUU

3HaTh

YMeTn

Braanern

OTnu4HO (BBICOKUH
YPOBEHD)

O6nagaet hakTHUIECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJIeIIax u3ydac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMeHI/IMOCTI/I

O0namaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPoOIeM

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
HIEHCTBYET JEHUCTBHSA pa-
60TbI

Xoporto (0a30BbIN
YPOBEHB)

3HaeT (aKThl, TPUHIIHITEI,
IPOIIECChI, OOIIHE TIOHS-
THUS B TIpeJIeliaX u3ydJae-
MOM 00j1acTH

O0namaer quamna3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMbIX Ul pelIeHUs
oTpeeNeHHBIX MpobieM B
00J1aCTH KCCIIEIOBAHUS

beper oTBETCTBEHHOCTH 3a
3aBepIlICHHE 33134 B HC-
CJIeIOBaHUH, TIPUCTIOCA0-
JIMBAET CBOE TMOBEJICHUE K
00CTOSITETLCTBAM B pellie-
HUU TpobiIeM

Y II0BIIETBOPUTEIIB-
HO (TTOPOTOBBIN
YPOBEHD)

Oo6iagaer 6a30BBIMHU 00-
IAMU 3HAHUSMU

O0agaeT OCHOBHBIMH
YMEHHSIMH, TPEOYyeMbIMHU
JJIA BBIITIOJTHCHUA HpOCTI)IX
3a7a4

Pabotaer npu npsimom Ha-
OJroEHUN

MIPOrPaMM.

2 Peaqn3zanua KoMIeTeHIINH

2.1 Komnerenuns I1K-9

[1K-9: ymMeHueM mpoBOJMTH pacydeThl 1O MPOEKTY CETEH, COOPYKEHUH U CpeiCTB HHOOKOMMYHH -
Kallui B COOTBETCTBMM C TEXHUYECKUM 3aJaHHEM C UCIOJIb30BAaHMEM KaK CTaHIAPTHBIX METOZAOB, IpHUeE-
MOB M CPEACTB aBTOMAaTHU3allMU MPOEKTHUPOBAHUSA, TAK U CAMOCTOSTENBHO CO3AABAEMBIX OPUIMHAIBHBIX

st opMupoBaHHST KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PsIJT ATAMOB. DTarbl (HOPMUPOBAHUS
KOMITETEHIUH, TTPUMEHSIEMBIC ISl STOTO BHUJBI 3aHATHH M MCIOJIb3yeMbIe CPEJICTBA OICHUBAHHS IPE]-
CTaBJIEHBI B TAOIHIIE 3.
OPMHUPOBaHHUs KOMIIETCHIIMH U UCIIOJb3YEMbIC CPEICTBA OIICHUBAHHUS

Tabmuna 3 — Dramsl

Cocrasn

3HaTh

YMmeTb

Bnanets

ConepxaHue 31a-
II0B

(busznyeckue SBICHUS U

3¢ dexTr1, onpenenstonye
MPUHIIUI AEHCTBUSI OCHOB-
HBIX IMOJTYIPOBOAHUKOBBIX

HaXOJIUTh U PAaCCUNUTHIBATh
3HAYEHUs AMEKTpodhu3nde-
CKHX TTapaMeTpOB MOIy-

MIPOBOJJHUKOBBIX MaTepHa-

HaBbIKaMU U300paskeHus
MOJTYITPOBOHUKOBBIX
CTPYKTYp C UCIIOJIb30BaHU-
€M 30HHBIX SHEpreTuye-
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U OTITO3JIEKTPOHHBIX MPHU-
00pOB; 30HHBIE TUArpam-
MBI COOCTBEHHBIX U MPHU-
MECHBIX MOJTYIPOBOIHHU-
KOB, p-N- nepexoja, KOH-
TaKTa METaJLJI- MOIYIPO-
BOJIHUK U MPOCTEHIIEro
reteporiepexofa; pusude-
CKHe€ TIPOIECCHI, TPOUCKO-
JSIIIME Ha TPaHMIIE pas/e-
Jla pa3IU4YHbIX Cpell; MaTe-
MaTU4eCKyI0 MOJENb Ue-
ANU3UPOBAHHOTO P-N-
nepexoja u BIUSHHUE Ha
BAX mmpuns! 3anpeniét-
HOI1 30HBI (MaTepuaa),
TEMIEepaTypbl U KOHIIEH-
TpaLuu pUMecei; - Gpu-
3UYECKHUI CMBICIT OCHOB-
HBIX [TAPAMETPOB H OCHOB-
HBIE€ XapaKTEePUCTUKU
ANIEKTPUYECKUX KOHTAKTOB
pa3IMYHOTO BHUJA B TOTY-
IIPOBOJHUKOBOMN 3JIEKTPO-
HUKE; - (pu3ndeckue npo-
IIECCHI B CTPYKTYpPax C B3a-
UMOJICHCTBYIOIIUMH pP-N-
nepexofaMu 1 B CTPYKTY-
pax MeTasI-Au3IeKTPUK-
HOJTYIPOBOJHUK; - B3aH-
MOCBSI3b MEX1y Qu3nde-
CKOM peanu3aiuen mnomiy-
MIPOBOJIHUKOBBIX CTPYKTYP
U UX MOJICJISIMH, DJIEKTPH-
YECKUMU XapaKTepUCTUKA-
MU U TapaMeTpaMH; -
BJIMSIHME TEMIIEpaTyphl Ha
(u3nUecKre MpoIeccHl B
CTPYKTYypax U X Xapakre-
PUCTHUKH Ha OCHOBE U3ydYe-
HUS HAYYHO-TEXHUYECKOM
uHpOopMaIuy;

70B (KpEeMHUSI, TepMaHus,
apceHua rajuivs) B yueo-
HOM U CTIPaBOYHOM JIU-
Teparype JJIsi OIICHKH HX
BIIMSIHUS HA TTapaMeTphl
CTPYKTYp; U300pakarh
CTPYKTYPBI C pa3IuIHBIMU
KOHTAKTHBIMU TIepeX0/IaMHu
B COOTBETCTBUU C TEXHHU-
YECKUM 3aJJaHHEM; 00bsIC-
HSTh IPUHIUI AEUCTBUS U
COCTABIISATh DIIEKTPHYC-
CKH€ U MaTeMaTHU4YecKue
MOJIENT! PACCMAaTPUBAEMBIX
CTPYKTYp C UCIIOJIb30BaHU-
€M CTaHJIAPTHBIX METOJIOB,
MIPUEMOB; OOBSICHATh
CBsI3b (PU3UUECKHX Tapa-
METPOB CO CTaTHYECKUMU
XapaKTEePUCTUKAMH U Tia-
pameTpaMu U3y4aeMbIX
CTPYKTYp; IKCIIEpUMEH-
TaJbHO OMPEIEINATh CTaTh-
YECKUE XaPaKTEPUCTUKU U
napaMeTpsl pa3IMyHbIX
CTPYKTYp Ha OCHOBE
CPEICTB aBTOMATU3ALIUN
MIPOSKTUPOBAHUS U CAMO-
CTOSITEJILHO CO3/IaBa€MBIX
OPUTHHAIILHBIX TIPOTPaAMM.

CKUX JMarpaMMm; HaBbIKa-
MU COCTAaBJICHUS U pacye-
Ta DKBUBAJICHTHBIX CXEM
M3y4aeMbIX CTPYKTYp; Ha-
BbIKaMH pabOTHI C TUIIO-
BBIMH CpE€JCTBAMU aBTOMa-
TU3ALAN U TIPOEKTUPOBA-
HUS C LIETIBIO0 U3MEPEHUS
OCHOBHBIX [TaPAMETPOB U
CTaTUYECKUX XapaKTepH-
CTHK M3y4aeMbIX CTPYKTYP
KaK CTaHJapTHBIMH METO-
JlaMH, TaK U C TIOMOILBIO
CaMOCTOSITENILHO CO3/IaH-
HBIX OPUTHHAJIBHBIX IPO-
rpaMM.

Bunwl 3austuit

* IlpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabGopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopaTtopHsbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* JlomalHee 3aJaHuE;
e OTyeT o UHIAUBUIY-
aJILHOMY 3a/IaHHIO;

* Oruer no 1aboparop-

» JlomariHee 3a1aHue;
* OTyeT N0 UHJIUBHUTY-
ATHHOMY 33JIaHUIO;

* OrtueTt no Jadboparop-

* JlomalHee 3agaHue;
* Oruer no aboparop-
HOM pabore;

* OTyeT 1m0 WHIUBHUTY-
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HO¥ paborTe;

* BricTymienue
(moksa) Ha 3aHATUH,
e 3auer;

HO¥ paboTe;

* BslcTymuieHue
(moksan) Ha 3aHATUU,
* 3auer;

QIIBHOMY 3aJ1aHUIO;
* BricTynuienue
(mokian) Ha 3aHATUU;
e 3auer;

q)OpMYJ'II/IpOBKa IoKa3arene u KPpUTCPUCB OLICHUBAHUA JaHHOM KOMIIETCHIINH IpUBCJACHA B Ta-

ommre 4.
Tabmuua 4 — IToka3arenu U KpUTepHH OLICHUBAaHHS KOMIIETEHIIMY Ha JTanax

Cocras 3HaTh YMmets Bnaners
OT1nuHO * OOnanaer ¢akTuye- e OOnagaer auanasonoM | ¢ Konrtponupyert padory,

(BBICOKUIT YPOBEHbD)

CKUMH U TEOPETUYECKH-
MH 3HAaHUSMH B IIpEAeIax
u3y4aeMoil 06J1acTH ¢ mo-
HUMaHHEM TPaHUIl IpH-
MEHHMOCTH;

[IPaKTUYECKUX YMEHUH,
TpeOyeMbIX 1JIsl pa3BUTHUS
TBOPUYECKUX PEILLIECHUN,
abCcTparupoBaHus
npobiem;

MIPOBOJUT OLIEHKY, COBEP-
IIEHCTBYET JEHUCTBUS pa-
0OTEHI;

Xoporto (6a30BbIN

* 3nHaet (paKThl, NPUHIH-

e (OOamaeT QUara3oHOM

* beper OTBETCTBEH-

YPOBEHB) b, POLIECCHI, O0IINe MIPaKTUYECKUX YMEHUH, HOCTb 34 3aBEPIICHUE 3a-
MOHSTHS B Ipesienax u3y- | TpeOyeMBbIX JJis pelieHus | Jay B UCCIeI0BaHH,
yaeMoii 00acTH; OTIpeJIeNIEHHBIX MPOOJIeM | MPHUCIOCAOIMBAET CBOE

B 00JIaCTH UCCIIEI0BA- MOBEJEHHUE K OOCTOATENb-
HUA | CTBAaM B PELICHUU
pobJem ;

VYaosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | ¢ PaGoraer mpu npsMom

0 (IIOpOTOBLIN 00LIMMU 3HAHUSIMU; YMEHUSIMHU, TpeOyeMbIMH | HAOIOACHUU;

YPOBEHbB) JUIS BBIIIOJTHEHHS IPO-

CTBHIX 3a]1a4;

Tabmuma 5 — Dramsl

2.2 Komnerennns I1K-7

[1K-7: roTOBHOCTBIO K M3YyYEHHIO HAyYHO-TEXHMUYECKOM HMH(OpMalnu, OTEYECTBEHHOTO U 3apy-
0€XXHOTO0 OIbITA [0 TEMATUKE MPOEKTA.

s popmupoBaHus KOMIETEHLIUH HEOOXOUMO OCYIIECTBUTH Pl 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI M MCIOJIb3yEMbIE CPEICTBA OLCHUBAHMS IpEN-
CTaBJICHbI B Ta0NMLIE 5.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Cocrasn

3HaTh

YMmeTb

Bnanerts

CopepxaHue 3Ta-
II0B

¢busnueckue sBICHUS U

3¢ dexTrI, onpenenstonye
NPUHIUI JCHCTBUS OCHOB-
HBIX ITOJIYIIPOBOJHHUKOBBIX
U ONTORJIEKTPOHHBIX MIPHU-
O0pOB; 30HHBIE TUArpam-
MBI COOCTBEHHBIX U IIPH-
MCCHBIX ITOJTYIIPOBOJIHH-
KOB, pP-N- IIepexoza, KOH-
TaKTa METaJLI- MOIYIPO-
BOJHMK U POCTEUIIETO
reteporepexoza; pusuue-
CKHE MPOLECCHI, IPOUCXO-
JSIIIME Ha TPaHHIIE pa3/e-
Ja pa3IM4HbIX Cpe; Mare-
MaTUYECKYIO MOJICTb HIe-
JIM3UPOBAHHOTO pP-N-
nepexoaa U BIIMAHUC HA

HaXOIUTh 3HAUYEHUS DJICK-
TPOPU3UUECKUX MTapameT-
POB MOJIYIIPOBOHUKOBBIX
MaTepuanoB (KpeMHHUS,
repMaHusl, apceHu1a raj-
nusi) B yueOHOI U cripa-
BOYHOM JIUTEpAType U1
OLIEHKH MX BJIMSHUA Ha Ma-
paMeTpsl CTPYKTYp; U300-
paxkaTb CTPYKTYpBI C pa3-
JIMYHBIMU KOHTAKTHBIMU
nepexonaMu; OObSICHITh
IIPUHLIMI JEHCTBUS U CO-
CTaBJIATDH AIEKTPUUECKUE U
MaTeMaTU4YECKUE MOEIN
paccMaTpuBaeMbIX CTPYK-
Typ; OOBSCHATH CBAA3b (Du-
3UYECKHUX ITapaMeTPOB CO

HABBIKAaMU U300paskeHUs
MTOJTYTTPOBOTHUKOBBIX
CTPYKTYP C UCTIOJIb30BaHU-
€M 30HHBIX SHEpTreTHYe-
CKHX JuarpaMM; HaBbIKa-
MU COCTaBJICHHUS SKBUBa-
JIEHTHBIX CXEM U3y4aeMbIX
CTPYKTYp; HaBBIKAMH pa-
OOTBI C TUIIOBBIMU CpEJI-
CTBAMH U3MEPEHUH C 1ie-
JIbIO U3MEPEHUSI OCHOBHBIX
rapaMeTpoB M CTaTh4e-
CKHX XapaKTEpUCTUK U3Y-
YaeMBIX CTPYKTYp Ha
OCHOBE M3YyYEHHUS HAYYHO-
TEXHUYECKOU MHpOpMa-
17078
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BAX mmpuns! 3anpeniéx-
HOI1 30HBI (MaTepuaa),
TEMIEepaTypbl U KOHIIEH-
Tpaluu npuMeceit; hpuzn-
YECKUU CMBICT OCHOBHBIX
apaMeTpoB U OCHOBHBIE
XapaKTEePUCTUKH DJIEKTPHU-
YECKHUX KOHTaKTOB pa3iiny-
HOTO BUJIA B MOIYIIPOBOJI-
HUKOBOU 3JIEKTPOHUKE;
(bu3nyeckue mpoueccol B
CTPYKTYpax ¢ B3aUMOJICH-
CTBYIOLIIUMH P-N- TIEPEXO0-
JlaMH U B CTPYKTypax Me-
TaJI- AUDJIEKTPUK-TIONY-
IIPOBOJIHUK; B3aMOCBSI3b
MeXy pU3ndecKoi pea-
JM3alKen MOIyNpOBOIHU-
KOBBIX CTPYKTYp U X MO-
JEJIAMHU, JIEKTPUUECKUMHU
XapaKTepUCTUKAMH U Ta-
pameTpaMu; BIUSTHUE TEM-
nepatypsl Ha pU3NYECKUe
IPOLECCH] B CTPYKTypax U
UX XapaKTePUCTUKH Ha
OCHOBE M3YyYEHUs HAy4YHO-
TeXHU4YeCKoW nHpopMa-
LN

CTaTUYECKUMH XapaKTEPHU-
CTUKaMU U MapaMeTpamu
H3y4aeMbIX CTPYKTYp; IKC-
MEPUMEHTAIILHO ONpee-
JIATh CTATUYECKHUE XapaK-
TEPUCTUKH U MIapaMeETPhI
Pa3IMYHBIX CTPYKTYP
(ITK-7) Ha ocHOBe oTeue-
CTBEHHOTO U 3apy0eKHOTO
OITLITA TI0 JAHHOM TeMaTH-
Ke.

Bunwl 3austuit

* IIpakTnueckue 3aHs-
THS;

» JlabGopaTtopHsie pabo-
THI,

e Jlexnum;

* CamocrosTenbHas pa-
ooTa;

* [IpaxkTuueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexnnu;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopaTtopHbie pabo-
TBI;

* CamocrosTenbHas pa-
6oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KoncrnekT camonoaro-
TOBKU;

¢ CobecenoBanue;

* Oruer o naboparop-
HOIi paborTe;

* BricTymuienue
(moKJam) Ha 3aHATHH;

e 3auer;

* Koncnekr camomnoznro-
TOBKU;

* CobecemoBanue;

* Oruer o 1abopatop-
HOI1 paboTe;

* BelcTymuienue
(mokJam) Ha 3aHSATHH;

* 3ayer;

* Oruer 1o Jaboparop-
HOM1 pabore;

* BricTynuienue
(mokian) Ha 3aHATHH;

e 3auer;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 6.
Ta6muia 6 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YmeTh Bnagets
OtinyHO * Ob6nanaer ¢akTuue- * OOmagaer auana—30- * Koutponupyer paboty,

(BBICOKHI YPOBEHB)

CKUMU U TEOPETUUECKH-
MU 3HaHHSIMU B ITpeaeIax
M3y4aeMoil 00JacTH ¢ 1o-

HOM MPAKTHUYECKUX yMe-
HUH, TpeOyeMbIX JUIs pa3-
BUTHUSI TBOP UECKHUX pe-

IPOBOIMT OLICHKY, COBEP-
IIEHCTBYET JACHCTBUS pa-
0OTEHI;
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HUMaHHEM TpaHuIl IpU- | HIeHHI, abcTparuposa-
MEHHMOCTH; HUs TIpo0iem;
Xoporo (6a3oBeiii | * 3HaeT ¢akTthl, npuHIK- | * OOnamaer quamna3oHoM | * bepeT oTBETCTBEH-
YPOBEHB) b1, TIPOLIECCHI, 00IINe IIPaKTUYECKUX YMEHUH, HOCTb 32 3aBCPUICHUC 3a-
MOHSTHSA B IIpesieiax u3y- | TpeOyeMBbIX AJis pelIeHus | Jay B UCCIeI0BaHUH,
gaeMoi 00JIacTH OTIpeIeTICHHBIX MPOOJIEM | TPHUCIIOCAOINBACT CBOE
B 00J1aCTH UCCIIEJIOBAHUSA; | TOBEIEHUE K 00CTOATEb-
CTBaM B PEUICHUU
npo0em;
VYnosnerBoputenbH | * O6nagaet 6a30BBIMU * OOmagaer ocHOBHBIMH | * PaGoraer mpu npsMom
0 (moporossIi OOIIMMU 3HAHUSIMU; YMEHUSIMH, HaOJIIOICHUY;
YPOBEHB) TpeOye "MBIMU JIJISl BbI-
MOJTHE "HUS MPOCTHIX 3a-
nad;

— HHTCTPAJIbHBIC JUOJbI U TPAH3UCTOPLI

— Bapuxkan

3 TunoBble KOHTPOJILHBIC 3a1aHUSA

Jis peanuzanyy BhILIENEPEUUCIECHHBIX 3a/1a4 00y4eHHS! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM UHBIE MaTepHajbl, HEOOXOIUMBIE /ISl OLEHKU 3HAHWM, yMEHU, HaBBIKOB M (WJIM) OIBITA Je-
ATEIBHOCTH, XapaKTEPU3YIOUINX dTarbl (JOPMHUPOBAHUS KOMIETCHIIMI B MPOIECCE OCBOSHHS 00pa3oBa-
TENBHON IIPOTPaMMBI, B CIIELYIOIIEM COCTABE.

3.1 Bonpochl Ha caMONOATOTOBKY
— 3oHHas Teopus MOIYIPOBOJAHUKOB

3.2 TemMbl JOMALIHUX 32JAHUKA
— BonpT-amiepHble XapaKTepUCTUKU U ITAPAMETPBI MOJTYIIPOBOIHUKOBBIX JUOI0B

3.3 Tembl HHAUBUAYAJIbHBIX 3aJaHUN
— TlpunHnunsl paboThl, BOJBT-aMIIEPHBIE XapaKTEPUCTUKUA U TTapaMeTPbl OUTIOJSIPHBIX U TOJIEBBIX

TPAH3UCTOPOB B UHTCTPAJIbHOM HUCIIOJTHCHUU

3.4 Bonpochl Ha cobecenoBaHue
— IlpuHnuns! paboThl ¥ TapaMeTPbl AUOIHBIX, TPAH3UCTOPHBIX U TUPUCTOPHBIX ONITPOHOB

3.5 TeMbI AOKJIA10B

3.6 Tembl 1a00paTOPHBIX PadoT
— MHccenenoBanust BONbT-aMIIEPHBIX XapAKTEPUCTHK MOTYIIPO-BOAHUKOBBIX THOIOB

— HccnenoBaHus BOJIbT-aMIIEPHBIX XapaKTEPUCTHK OUMOIISP-HBIX TPAH3UCTOPOB

— MHccnenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK MOJIEBBIX TPAH3UCTOPOB C P-I-MEPEXOIOM
— HccnenoBanus BObT-aMIIEpHBIX XapakTepucTuk MDP tpaH-3ucTOpOB

— MHccenenoBanust BONbT-aMIIEPHBIX XapaKTEPUCTUK JUOAHBIX OITPOHOB

3.7 3auér

— bunonspHbie TpaH3UCTOPHI B CXEME C OOLIUM IMUTTEPOM
— IlosneBble TpaH3UCTOPHI B CXEME C OOIIUM HUCTOKOM

MaTepualibl:

4 Meroan4yecKkue MaTepHaJibl
s obecrniedeHus mpoiiecca OOy4eHHUsST U PEIICHUs 3a/1a4 0OydeHHUs MCIOJIb3YIOTCS CIEAYIOIINE

— METOJUYECKHE MaTepuabl, OMpeIesoNINe MPOLUeaypbl OLIEHUBAHUS 3HAaHUN, YMEHU, HaBbI-
KOB U (WJIM) ONBITA JESATENbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl (OP-MUPOBAHMS KOMIIETEHIIUN, COTJIACHO II.
12 paboueii mporpamMmsl.

1. ®usnyeckrue OCHOBEI MUKPOSJICKTPOHUKH

4.1. OcHoBHas1 JUTEpaTypa
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texnonoruu obyuenusi) / H. C. Hecmenos, M. M. CnaBuukoBa, A. A. [llupoko ; @eaepanbHOE areHT-
CTBO 10 00pa3oBaHUI0, TOMCKHII roCylapCTBEHHBIM YHUBEPCUTET CUCTEM YIPABICHUS U PaJAHOIEKTPO-
HUKU. - 2-€ U311, uctp. u Joi. - Tomck : TYCVYP, 2007. - 276 c. : wi., 1abmn. - ([IppoputeTHbIe HAIMOHAIIb-
HbIe ipoekThl. O0pa3oBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (mHanmuue B 6ubmotexke TYCYP
- 187 2x3.)

2. Yyebnoe mocobue «Mukpodnekrponukay : [{ns nanpasnenus nmoarotosku 210100.62 «Dmek-
TPOHHUKA U HaHOAIEKTpoHHKa». [Ipoduns: «IIpombinuiennas snexkrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnektponHsIil pecypc] - Pexxum goctyna: http://edu.tusur.ru/publications/4280, cBoGOIHBIA.

3. DnekrpoHuKa [DNEeKTPOHHBIN pecypc]: YdueOHoe mocodue mo mpoBeICHUIO MPAKTUICCKUX 3a-
Hatuii / KonoBamoB B.®. — Tomck: TYCVYP, 2012. — 9 c¢. [DOnexrpoHHbii pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

4.2. lonotHUTEIbHAS JTATEPaTypa

1. Tyces B.I. Dnekrponuka: YueOHoe mocodue st By30B. — 2-€ H3J., nmepepad. u gom. — M.:
Bricmias mikona, 1991. — 622 c. (nanuuue B 6ubnuoreke TYCVYP - 73 3k3.)

2. Cremanenko W.I1. OcHOBBI MUKPODJIEKTPOHUKH: YUeOH. TocoOre ISl By30B. — 2-€ U31I., Iepe-
pab. u pom. — M.: JlaGopatopust bazossix 3Hanuit, 2003. — 488 c. (Hanuuue B Oubmmorexke TYCVYP - 5
9K3.)

3. ApaeB H.A. OcHOBBI MUKPO3JIEKTPOHUKU: PEKOMEHI0BAaHO MMHHUCTEPCTBOM 0Opa30BaHuUs. —
M.: Paguo u cBsi3b, 1991. — 287 c. (Hanuuue B 6ubaunoreke TYCVYP - 87 9k3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe M0CO0us

1. VYuebnoe mocobue «MukpoanekTponukay : [y Hanpasienus moaroroku 210100.62 «Onek-
TPOHUKA M HaHOAIEKTpoHUKa». [Ipoduns: «IIpomeimnennas snekrponuka» / Jleroctaes H. C. - 2013.
172 c. [Onekrponnslit pecypce] - Pexxum noctyna: http://edu.tusur.ru/publications/4280, cBOOOHBIIA.

2. HccnepoBaHue BOJbTAMIIEPHBIX XapaKTEPUCTUK MOTYIPOBOJHUKOBBIX JUOIOB [ DJIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / Konosanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexkrponHbIi pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenoBanue BOJNBTAMIIEPHBIX XapaKTEPUCTHK OUMOJIAPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit pabore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTponHbIi pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccnenoBaHu€ HACBIIIEHHOTO TPAH3UCTOPHOTO KJIto4Ya [DJIEKTPOHHBIA pecypc]: PykoBoacTBo
K laboparopHoii padore / Konoaios B.®., Uiikosru B.M., [Torexun B.A. — Tomck: TYCVYP, 2012. — 18
c. [OnexTponHnbii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. HccnenoBanue 6a30BOro 3neMeHTa TpaH3UCTOpHO-Tpan3ucTopHoit toruku (TTJI) [DnexTpon-
HBIN pe-cypc]: PykoBomacTBo k naboparopHoit padore / Konoanos B.®. — Tomck: TYCVYP, 2012. — 26 c.
[DnexTponHsIii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

6. MHccnenoBaHue JIOTHYECKOTO 3JIEMEHTA HA KOMILJIEMEHTAPHBIX MOJIEBBIX TPAH3UCTOPAX C WH-
nyuu-poBanHbeIM kaHanoMm (KM/II) [DnexTponnslii pecype]: PykoBoacTBo k mabopaTopHbiM paboTam /
Ko-noBanoB B.®. — Tomck: TYCVYP, 2012. — 26 c¢. [OnekTpoHHBIi pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

7. DnexTpoHHKa [ DIEKTPOHHBIA pecypc]: YueOHoe mocodue 1mo MpoBEACHHIO MPAKTUYECKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCYP, 2012. — 9 c¢. [DnekTpoHHBIH pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

8. Jleroctrae H.C., YerBepros K.B. MukpocxemorexHuka: PykoBoACTBO K OpraHU3aliuy caMmo-
cTosATebHON paboThl. — ToMck: ToMCKHiT rOCyIapCTBEHHBIH YHUBEPCUTET CUCTEM YNPABJICHUS U Pauo-
anekTpoHuk, 2012. — 46 c. [DnekrpoHHskIi pecypc]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

4.4. Ba3bl JaHHBIX, HHPOPMANMOHHO CTIPABOYHBIE H MOMCKOBBIE CHCTEMbI
1. http://tu.tusur.ru
2. http://edu.tusur.ru/
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