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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
Huctumnnuna «Pusznueckre 0CHOBBI MUKPOAIeKTpoHUKW» (b1. Jlucuunauasl (MOIyIM)) OTHOCHUT -
cs k 65oky 1 (BapuaTuBHas 4acTh).
[TpenmiecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMU HavyallbHbIE 3HAHUS, SBISIOTCS CIEAYIO-
e JTACHUIUIMHBI: MareMaTndyecKue METObl OMMCAHUS CUTHAJIOB, Te€opus ANeKTpUYECKuX uenei, Ou-
3UKa.

3. TpeGoBaHus K pe3yJbTATaM OCBOEHUSI JUCIUINIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— TIK-7 roTOBHOCTBIO K U3YUYCHHIO HAYYHO-TEXHUYECKOW MH(POpPMAIIUHU, OTEYECTBEHHOTO U 3apy-
OEKHOTO OIBITa MO TEMATHUKE MPOEKTA;

— IIK-9 ymeHueM mpoBOAUTH PACUETHI MO MPOEKTY CETEH, COOPYKEHUI U CPEeICTB UHHOKOMMY -
HUKAIU B COOTBETCTBUM C TEXHUYECKHUM 33a/IaHUEM C MCIIOJIb30BaHUEM KaK CTAHJAAPTHBIX METOJOB, MPH-
€MOB M CPEACTB aBTOMAaTU3alMU IPOECKTUPOBAHUA, TAK U CAMOCTOSTEIBHO CO3/1aBAEMbIX OPUTMHAJIBHBIX
MPOTrpamMMm;

B pesynbrare n3yyeHus: AMCUMILIMHBI CTYIEHT JOJIKEH:

— 3HaTh B pe3ynprare n3ydeHus: UCIUIUIMHBI CTYJICHT JODKEH 3HATh: - PU3NYECKHUE SIBICHUS U
3¢ (dEKThI, ONMpeAeNIoNIue MPUHIIUAT JACHCTBUS OCHOBHBIX TMOJIYNMPOBOJHUKO-BBIX M OMTOYJIEKTPOHHBIX
r1p1/16op013;~ 30HHBIE JUAarpaMMbl COOCTBEHHBIX M MPHUMECHBIX IMOJYIPOBOIHUKOB, P-N- MEpexoia, KOH-
TaKTa METaJUI- MOJYIPOBOJHUK M MPOCTEHIIEro rereponepexona; -pusndeckue mpouecchl, MPOUCXOoas-
[IM€ HA TPaHULIE pa3ena pa3JIuyHbIX CPE; - MATEMaTUYECKYI0 MOJIEIIb UICATM3UPOBAHHOTO P-N- MIEPEXO0-
na u BnusiHue Ha BAX mmpuHbl 3anpe-mEéHHON 30HBI (MaTepuaia), TeMIeparypbl ¥ KOHIICHTPAIMH TIPH -
Mecel; - (U3MYECKHil CMBICII OCHOBHBIX MAapaMETPOB U OCHOBHBIE XAPAKTEPUCTUKHU DICKTPUUECKUX
KOHTAaK-TOB Pa3JIMYHOTO BHJIa B TIOJYMPOBOAHUKOBOM DJIEKTPOHUKE; - (DH3UIECKHE TIPOIECCHI B CTPYKTY-
pax ¢ B3aUMOJCHUCTBYIOLIUMHU p-N- NEPEXOAAMHU U B CTPYKTYpax METAJUI-AUDIIEKTPUK-TIOIYIIPOBOAHUK; -
B3aUMOCBS3b MEXIY (PU3NUECKON peaau3amuei MoJyITPOBOJHUKOBBIX CTPYKTYP M WX MOJAEISIMH, DJICK-
TPUYECKUMU XapaKTEPUCTHKAMH U MapaMeTpaMu; - BIUSHUE TeMIepaTypbl Ha (pU3MUECKHe MPOIecChl B
CTPYKTYypax M UX XapaKTEPUCTUKH; - OCHOBHBIE TEXHOJIOTHYECKHE MPOIIECCH B MUKPOIJIEKTPOHHUKE; - 00-
JaCTH MPUMEHEHHSI MUKPODJIEKTPOHHBIX IPUOOPOB M TATYMKOB B HAYKE U TEXHUKE.

—  yYMeTb YMETh: - HaXOJUTh 3HAYCHUS AIEKTPOYHUINIECKUX MApaMETPOB MOIYITPOBOTHUKOBBIX
MaTepuaioB (KpeMHHUs, T€PMaHUs, apCeHU A TaIJIUsA) B yUeOHON M CIIPABOYHOMN JTUTEpAType ISl OLICHKU
WX BIIMSTHUS HA Mapa-MeTPhI CTPYKTYP; - H300paxkaTh CTPYKTYPHI C Pa3TMYHBIMUA KOHTAKTHBIMU TIEPEX0/ia-
MHU; - OOBSACHATH MPHUHIMI JCHCTBHSI W COCTaBISATH DJICKTPUYECKHE W MaTeMaTHYeCKHe MOAETH
paccMaTpH-BaeMbIX CTPYKTYD; - OOBSICHATH CBSA3b (DU3UYECKHUX MApaMETPOB CO CTATUYECKUMH XapaKTePH -
CTUKaMHU U MapaMeTpaMu U3y4aeMbIX CTPYKTYP; - SKCIIEPUMEHTAIBHO ONPEAEIIATh CTATUUECKHUE XapaAKTE-
PUCTHKHU U MMAPAMETPHI PA3THUYHBIX CTPYKTYP.

— BJIAJeTh BIAQJICTh: - HABBIKAMHU W300paKEHUS MOIYIPOBOJHUKOBBIX CTPYKTYP C HUCIOIB30Ba-
HHUEM 30HHBIX DHEPreTHUYECKHUX JUArpaMM; - HaBbIKAMU COCTABJICHHMS SKBHUBAJIEHTHBIX CXEM H3y4aeMbIX
CTPYKTYp; - HaBbIKaMH pabOThl C TUIIOBBIMH CpPEACTBAMU HU3MEPEHHUIl C IIeJIbI0 KOMIUIEKCHOMN OLIEHKH
OCHOBHBIX [TAPAMETPOB U CTATUYECKUX XapPAKTEPUCTUK U3YyYAEMBIX CTPYKTYP;

4. O0beM IMCHUIIMHBI U BUAbI Y4e0OHOI 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 18 18
[TpopaboTka JIEKITMOHHOTO MaTepHuaia 12 12
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 18 18
Bcero (6e3 sx3amena) 108 108
OO61was Tpy10eMKOCTh 4 108 108
3auetHbie EquHutb 3.0 3.0

5. Conepxxanue QMCUMILITHHBI

5.1. Pa3gennl AMCHUILIMHBI M BUALI 3AaHATHNA
Pazniensl TUCIUIUTMHEI ¥ BUBI 3aHATUN PUBEICHBI B Ta0muiie 5.1.

Tabmuua 5.1 — Pa3aensl UCIHUIIINHLI U BUABI 3aHATHI
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3 cemectp
1 Benenue B ¢pu3MKy NOTYIIPOBOAHUKOB. 1 0 0 1 [K-7
2 Kunetuka HocuTenel 3apsa0B B MOJTY- 1 2 3 I1K-7, [IK-9
IIPOBOJHUKAX U TOKH.
3 ®u3nyecKkue MpoILeCcChl IPU KOHTAKTE 4 4 4 9 21 |IIK-7, TIK-9
Pa3HOPOIHBIX MaTepHaJIOB (p-N- IEPEXOL,
KOHTAaKT METaJUI-NIOJyNIPOBOJHHUK, TeTeE-
ponepexon).
4 ®duznyeckue Npouecchl B CTPYKTYPE C 4 4 4 9 21 |IIK-7,IIK-9
JBYMS B3aMMOJECHCTBYIOIMMH NIEPEX01a-
MU U €€ CTaTHUECKHE XapaKTePUCTUKH.
5 ®usnyeckue Mpoueccsl B CTPYKType 6 4 4 10 24 |IIK-7, [IK-9
MeETaJlJI- IUIIEKTPUK-TIOTyTIPOBOJHUK U
€€ CTaTUYECKHUE XapaKTCPUCTUKHU.
6 OTnuKe peaibHbIX AJIEKTPOHHO- 3 0 0 1 4 [1K-9
JBIPOYHBIX NIEPEXOJOB OT UJCATU3UPO-
BaHHBIX.
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7 duznyueckre OCHOBBI YIIPABJICHUS TO- 2 2 4 7 15 |IIK-7, IIK-9
KOM KaHaJjla ¢ IOMOIIbIO YIIPABIISAIOLIETO
nepexosa.
8 DOTORNEKTPUUECKHUE SBJICHUS B TIOJTY- 2 2 2 5 11 |IIK-7, IIK-9
POBOJIHUKAX, (pU3HUECKHe OCHOBBI OMNTO-
JJIEKTPOHUKH.
9 l'anpBaHOMAarHUTHBIE, TEPMOMArHUTHBIE 1 0 0 3 4 I1K-7
TEPMORJIEKTPUUECKHE SIBICHUS B MOJTY-
IIPOBO/IHUKAX.
HUroro 3a cemectp 24 18 18 48 108
Hroro 24 18 18 48 108
5.2. Conep:xanue pa3aesioB IMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3IenoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmuie 5.2.
Tabmuma 5.2 - ConeprkaHue pas3/ieoB JUCIHUILUIMH (T10 JICKITUSIM)
3 =
: | &%
Coneprxkanue pas3zienoB JUCIUILIUHEI 110 ¥ > O
HasBanus pasyenos P p - =
JIEKLMSIM 2 s 2
= o =
2 o 2
= S
3 cemecTp
1 Benenue B pusuky 3oHHas Mojenb TBepabIx Tein. Knaccudu- 1 [IK-7
MOJTYTIPOBOHUKOB. Kallys TBEPJBIX Tell (MeTasIbl, OIYIPO-
BOJIHUKH, AU3IEKTpUKH). Kpuctanmnue-
CKasi peleTKa noixynpoBoaHukoB. Coo-
CTBEHHBI! NOJYIIPOBOAHUK. DHEpreTuye-
cKkas (30HHas) JUarpaMma COOCTBEHHOTO
MIOJTyTIPO-BOAHUKA. DJIEKTPOHBI U ABIPKH.
[IpumecHbIe TOTYTIPOBOAHUKH. JIOHOPBI
u akuenTopsl. [IpoBotumoctu n- u p-
TUMA. 30HHBIE IUAarPaMMBbl, YPOBHU JOHO-
pOB U akuentopoB. KomneHcupoBaHHbIE
MOJTYTIPOBOTHUKH.
Hroro 1
2 KuneTnka HOCUTENEN 3apsA0B B Marepuaiibl OJIyIIPOBOAHUKOBOM U DJIEK- 1 IIK-7

IIOJIYIIPOBOJHHUKAX U TOKH.

TPOHHOM TEXHHUKHU U UX 3JEKTpodu3nue-
ckue cBoiicTBa. CTpyKTypa MOIyIpOBOJ-
HUKOB U TUIIBI TPOBOJAUMOCTH. DHEPIeTH-
4ECKUE 30HBI TBEPJOrO TeNa. 30HHAS
CTPYKTypa NoxynpoBoaHUKOB. [loHsTHE
JIOHOPOB U aKLENTOpoB. BiausHue npume-
ceil Ha (PU3UYECKHUE CBOMCTBA MOTY-TIPO-
BOJIHUKOB. BBIpOXKIEHHBIE U HEBBIPO-
JICHHbIE MOoNynpoBoHUKU. KoHlleHTpa-
s Hocuteneil. PexkoMOMHALIMA HOCH-
tenell. [loBepxHocTHas n 00BEMHAS pe-
KOMOMHAIH. 3aKOHbI IBUKEHUS HOCH-
TeneH 3apsja B MOJYIPOBOAHUKAX. YPaB-
Henust quddysuu. bunonspuas nuddy-
3ust. MoHonossipHas nudysus.
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Utoro

3 ®uznyeckue MpoLecchl Npu
KOHTAKTE Pa3sHOPOIHBIX MaTepHAaIOB
(p-n- nepexon, KOHTaKT METaJLI-
HOJTYIPOBOAHUK, T€TEPONIEPEXON).

Knaccudukamnus nepexonos. CTpykTypa
p-n nepexona. [ToHsITHE HEUTPATLHOCTH
nepexoqa. AHanu3 repexoaa B paBHOBEC-
HOM COCTOSIHUH. AHaIIN3 Tiepexoa B He-
paBHOBECHOM cocTOstHMH. CTaTHuecKue
BOJIbT-aMIIEPHBIC XapaKTECPUCTHKH UJIC-
asnpHOTO AMona. [loHsTHe 0OpaTHOTO TOKA
nrosa. XapakTepuCcTUIeCKHE CO-ITPOTHB-
nenus auona. CTaTHuecKue BOJIbT-aMIIep-
HBIC XapaKTEPUCTUKHU PEAbHBIX JIHOJIOB.
Monynsiius conpoTtuBieHus 6a3sl. [lepe-
XOJITHBIE XapaKTEPUCTHKH TUoja. bapbep-
Has EMKOCTb (EMKOCTB MEpexo/ia) AUoa.
Huddysnonnas émrocts nepexona. O-
HOCTOpPOHHHUE p-n niepexozpbl. KoHTakThI
METaJUI-MIOTYITPOBOJHUK. OMUYeCKHe
KOHTAKThI. BBIIPSIMIISIOIINE KOHTAKTHI.

Hroro

IK-9

4 ®duznyecKue MpoIecChl B CTPYKTYPE
C IByMs1 B3aUMO/IEUCTBYIOLLIUMHU
TepexXogaMu U €€ CTaTUIECKUE
XapaKTePUCTUKH.

duznyeckue NpUHIUIBI paboThI OUIIO-
JISIPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIC
CXEMbI OUMOJISIPHBIX TPAH3UCTOPOB. Dop-
Mysbl Momna-26epca. MneanusupoBan-
HbIE CTaTUUECKHE U JUHAMUYECKHE Mapa-
METpbI OUIOJIIPHBIX TPaH3UCTOPOB. Cxe-
MBI BKJIFOUEHHS. 3aBUCUMOCTb IapameT-
POB OUIIOJIIPHBIX TPAH3UCTOPOB OT TEM-
neparypsl u pexkuma. CoctaBHble OUIIO-
JISIPHBIE TPAH3UCTOPHI.

Utoro

[1K-9

5 ®dusnyecKue Mpoueccsl B CTPYKType
MeETaJlJI- IAIEKTPUK-TIOIyTIPOBOJHUK
U €€ CTaTU4YECKUE XapaKTEPUCTHUKHU.

M/II-Tpan3ucTopsl ¢ U30JIMPOBAHHBIM
3aTBOPOM, BCTPOCHHBIM M HHyLIUPOBAH-
HbIM KaHanamu. [IpuHiun padboTsl,
OCHOBHBIE IapameTpbl. CTaTndyeckue
BOJIBT-aMIIEPHBIE XapPAKTEPUCTUKU IS
Ka)KI0r0 THUIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIECHTHBIE CXEMBI I10JIEBBIX TPAH3U-
CTOPOB.

HUroro

[IK-7

6 OTnuune peanbHbIX 3JEKTPOHHO-
JBIPOYHBIX MTEPEXOIOB OT
WJ1€aTU3UPOBAHHBIX.

OCOOEHHOCTH CTPYKTYp OUIIOIISIPHBIX
TPaH3UCTOPOB. MeTOIbI N30IALHUHI
OTZIEJIBHBIX JIEMEHTOB NHTETPAJIbHBIX
cxeM. Ha3znauenne CKPBITOT'O SIIMTAKCHU-
asibHOTO cJ10s1. OOpa3oBaHuE Mapa3UTHBIX
TPaH3UCTOPOB MPH U3O0JSALNN P-N IIEPEXO-
namu. KomOuHMpoOBaHHAS 301U
TPaH3UCTOPOB. MHOTOOMHUTTEPHBIE TPAH-
3ucTOopbl. Tpan3uctopsl ¢ quonom Ilorr-
KH. J[MOJTHOE BKIIFOUEHHUE TPAH3UCTOPOB.
Mopenb HHTETPaIbHOro OUIOIAPHOTO
TPaH3UCTOpA.

I1K-9
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Utoro

7 ®usndeckue OCHOBHI ynpasieHus | IlosieBble TpaH3UCTOPEI C YIIPABISAIOIINAM 2 IK-9
TOKOM KaHaJla ¢ IOMOLIBIO p-n nepexonom. [punuun padoTsl,
YIPaBJISIOLIETO MEPEXOAA. OCHOBHbIE apameTpbl. CTaTudyeckue
BOJIBT-aMIIEPHBIE XapAKTEPUCTUKH IS
K00 THIIA MTOJIEBBIX TPAH3UCTOPOB.
OKBUBAJICHTHBIE CXEMBI TIOJIEBBIX TPAH3H-
cTOpoB. OCHOBHBIE TEXHOJIOTUUYECKUE
IIPOLIECCHI B MUKPOJJIEKTPOHUKE.
Hroro 2
8 DOTO2NEKTPUUECKHE SABICHUS B OnTo37eKTPOHHBIE TPUOOPHI: CBETOU3ITY- 2 IK-7
MOJTyTIPOBOJHUKAX, (PU3UYECKUE Yaromue JU0/bl, OTO-TUO0/IbI, ONITOMAPHI
OCHOBBI OITOIIEKTPOHUKHU. JUOJHbIE, TPAH3UCTOPHBIE, TEPUCTOPHBIE.
[TpuHumn paboTsl, OCHOBHBIE MTapaMeT-
pbl. CTaTHuecKue BOJIbT-aMIIEPHbIE Xa-
PaKTEepPUCTUKH
Hroro 2
9 'anpBaHOMarHUTHBIE, Dddexr Xomra. MarHuTOpe3uCTUBHBII 1 [1K-7
TEpPMOMarHUTHbIE apdext. DPpdexr 3eedexa. pdexT
TEPMOAJIEKTPUUECKUE SIBJICHUS B [TenpThe. Dddext TomcoHa.
MOJIyTIPOBOJHUKAX. Wroro 1
Hroro 3a cemectp 24

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILUINHAPHBIE CBA3H ¢ 00eceYnBAKIIMMH (MPeAblTyIIUMH)
U oOecneynBaeMbIMU (MOCJAEAYIONIUMH) JUCHUTIIMHAMU
Paznenbl qUCHUIITUHBL U MEXIUCIUIUIMHAPHBIE CBSI3U C 00€CTIeYMBAIOIIMMHU (TIPEABIAYIIUMU) U

obecrnieunBaeMbIMHU (TTOCIIEIYIONUMHI ) AUCITUTUIMHAME TPEICTABICHBI B TabmuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIEC CBSI3U

HanmenoBanune JUCHUITIIIMH

Ne pa3acioB JIaHHOM JAUCHUIUIUHEL, TJIS1 KOTOPBIX HCO6XO,Z[I/IMO HU3YUCHUC

00ecITeunBaroNMX U 00ECIEYNBAEMBIX TUCIMUITINH

1 2 3 4 5 6 7 8
[IpenmecTByronme qUCIUILIMHBI

1 MaremaTnyecKue METOIBI N n

OIIMCAHUs CUTHAJIOB

2 Teopus 2IEKTPUUECKUX LiE- n n

neu

3 dusnka + +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX PH U3YYeHHH JMCHUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (POPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBICHO B Tabmuie 5.4

Tabmuna 5.4 — CooTBeTCTBHE KOMIIETCHIIMI U BUJIOB 3aHATUH, (POPMHUPYEMBIX IPU U3YYEHUH TUCIMUILIM -

HBI

Buner 3angaTait

DOopMBI KOHTPOJIA
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I1K-7 + + + KoHcriekT caMOIToITOTOBKH,
CobecenoBanne, OTUeT MO
nabopaTtopHoii pabote, Boi-
CTyIUIeHHE (I0KJIa) Ha 3a-
HATUU
I1K-9 + + + Jomamaee 3aganue, Otuer
10 MHAWBHUIYaJTLHOMY 3a/a-
Huto, Otuer no 1aboparop-
HOI paboTte, BricTymieHue
(moxmnam) Ha 3aHATUH

6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aLMU 00yYeHUs

He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl

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

4 ¥ =
= 2 E
3 S 5
Z > 5
HasBanus paznenos HaumenoBanwue nmabopatopHbIX padoT zF &5
- 2 s
> Q =
a o g
= o
3 cemecTp

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

KOHTaKT€ Pa3HOPOJHBIX MAaTEPUAJIOB | TEPUCTHUK MOIYIIPO-BOJIHUKOBBIX TUOJIOB

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

MOJIYITPOBOJTHUK, TE€TEPOTIEPEXO]T).

4 ®duznyeckue Npolecchl B CTPyKType | MccnenoBanus BOIbT-aMIEPHBIX Xapak- 4 [1K-7

C IBYMsI B3aUMOJICHCTBYIOLIUMU TEPUCTUK OUIIOJISP-HBIX TPAH3UCTOPOB

nepexofaMu 1 e€ CTaTHuecKue Virtoro 4

XapaKTEPUCTUKH.

5 ®dusndeckue npoueccel B CTpyKrype | MccnenoBanus BOiIbT-aMIIEpHBIX Xapak- 4 [IK-7

METaJUI- AUINEKTPUK-TIOTYIIPOBOIHUK | TEPUCTHK MOJIEBBIX TPAH3UCTOPOB C P-II-

U €€ CTaTUYECKUE XapaKTEPUCTUKU. | [IEPEXOJIOM

Hroro

7 dusndeckue OCHOBHI ynpasiieHns | MccnenoBaHus BOJIbT-aMIIEPHBIX Xapak- 4 [IK-7

TOKOM KaHaJla C [IOMOLIbIO tepuctTuk MDP Tpan-3ucropos

YIPaBJISIOUIETO MEPEX0a. Wroro

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

HOJTYIPOBOAHUKAX, (PU3NYECKHE TEPUCTHUK IUOTHBIX ONITPOHOB

OCHOBBI OITO3IEKTPOHUKHU. Wroro 5
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Hroro 3a CEMCECTP
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8. [IpakTHyeckue 3aHATHS (CEMUHAPHI)
HaumeHoBaHMe MpaKTUYECKUX 3aHATUHN (CEMUHApOB) MpuBeeHO B Tabnuie 8.1.
Tabmuia 8. 1 — HaumeHoBaHME MPAKTUYECKHUX 3aHATHH (CEMUHApPOB)

o ]
2 z E
2 5 =
HanmeHnoBaHMe NpaKTUUECKUX 3aHATUN = > O
Hassanus paznenon 5" % S
(cemuHapoB) 2 g 2
X g =
a S g
= S
3 cemecTtp
2 KuHeTuka HocuTeseHn 3apsaoB B Pacdet BeTMYMHBI KOHTAaKTHOW Pa3HOCTH 2 I1K-9
MOJIYIIPOBOAHUKAX U TOKH. MoTeHIUaNoB (AU PY3HOHHOTO TOTECHITH-
aja) mpyu U3MEHEHUU KOHIEHTPALUU TPU-
MeCH B OJTHOM U3 o0JacTeil nepexoaa.
Hroro
3 dusnveckue npoueccsl npu Pacuer mmpuHbI nepexona B 3aBUCUMO- [1K-9
KOHTAaKT€ Pa3HOPOJHBIX MAaTEpUATIOB | CTU OT MOAYJIS U MOJIIPHOCTU MPHIIOKEH-
(p-n- mepexoxa, KOHTaKT MeTaJlI- HOTO HampsDKEHUS.
MOJIYIIPOBOJHUK, TE€TEPONEPEXON). Hroro
4 ®duznyeckue Npouecchl B CTPYKType | PacueT TemnoBbIX TOKOB M TOKOB TEPMO- [1K-9
C IByMsI B3aUMO/ICUCTBYIOIIUMHU reHepaluy B epexo-aax u3 MoayrnpoBo-
nepexoaMu U €€ CTaTHYECKue HUKOBBIX MAaTE€PHAJIOB C Pa3IMYHOM IIU-
XapaKTEpUCTUKH. PHHOM 3aIpeIeHHON 30HbI OT TEMIIEpa-
TYpbI
Hroro
5 ®dusnyuecKkue Mpolecchl B CTPYKType | PacueT BOJIbT-aMIIEpHBIX XapaKTEPUCTUK [1K-9
METaJII-TUAJICKTPUK-TIOTYITPOBOJHUK | HACATU3UPOBAHHBIX TIEPEXOIOB TIPH Pa3-
U €€ CTaTUYECKUE XapaKTepUCTUKU. | JITMYHOU TeMIlepaType.
Hroro
7 ®usnueckrue OCHOBHI yripaBnenus | Pacuer GapbepHoil u auddysnonHoi em- IK-9
TOKOM KaHaJla ¢ TIOMOIIbIO KOCTEH nepexofa.
YIPaBJISAIOLIETO MEPEXOAA. Wroro
8 DOTORNEKTPUUECKHUE SIBJICHUS B Pacuer mapameTpoB OUTIONSPHBIX TPaH3HU- [1K-9
TIOJTYITPOBOJTHUKAX,, PU3UUECKUE CTOPOB
OCHOBBI OMTO3JIEKTPOHUKH. Wroro 2
Hroro 3a cemectp 18

9. CamocrosiTesibHasi padoTa

Bunsl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETECHIIUU MTPEICTABICHHI B

Tabymite 9.1.

Tabmuia 9.1 - Bugsl caMoCTOSTETbHON pabOThI, TPYIOEMKOCTh M (POpPMUpPYEMbIe KOMIIETCHLIUU

HaszBanus pasznenos

- (&)
= =
: | i:
Buabr camocTosTensHOM ; = 20
] Q
paboTsI S s 2
> =
e Qg
~ S/

@opMBbI KOHTPOJIA
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3 cemecTp

1 Beenenue B pusuky [IpopaboTka JIEeKIIMOHHOTO 1 IIK-7 Koncnexr camonoaroros-
MOJIyIIPOBOJAHHKOB. Marepuasa K1
Htoro 1
2 Kuneruka Hocutenei [ToaroroBka k mpakTuue- 2 T1K-9, Brictymuienue (noknan) Ha
3apsIOB B CKUM 3aHSTHSIM, CEMUHA- [1K-7 3aHATUU
MOJIYITPOBOJHUKAX U TOKH. | paM
[TpopaboTka JIEKITMOHHOTO 1
Marepuaia
Hroro
3 ®usnueckue npoiecchl | [loaroroBka k nmpaxkTuye- 4 | IIK-9, Brictymienne (moxmnam) Ha
MIPU KOHTAKTE CKHM 3aHSATUSAM, CEMHHA- [K-7 3aHsATHH, OTYET 10 UH/IH-
Pa3HOPOJHBIX MAaTEPHAIIOB | paM BHIyAJIbHOMY 33JIaHUIO,
(p-n- mepexo, KOHTaKT TIpopaBoTka TEKIHOHHOTO 1 OT6‘ICT no naboparopHou
METaJII-TIOTYTIPOBOTHUK T
€TaJI-1I0JIyIPOBOJHUK, MaTepHara pabore
reTeponepexon).
OdopmieHre 0TYETOB T10 4
J1abopaToOpHBIM paboTam
Hroro
4 ®duznueckue npoueccol |[loaroroBka k mpaxkTuye- T1K-9, Brictymiienue (noknan) Ha
B CTPYKTYp€E C ABYMS CKHUM 3aHATUSM, CEMUHA- [IK-7 3aHATHH, JlomaliHee 3a1a-
B3aUMOJICHCTBYIOLIIUMU | paM Hue, OtueT mo adopaTop-
nepexoaaMu u eé HOU T
cepexona ce [TpopaboTka JIEKITMOHHOTO 1 ofi pabore
CTaTUYECKHE Marepuaa
XapaKTePUCTUKH.
OdopmiteHre 0TIETOB 1O 4
JabopaToOpHBIM paboTam
Hroro
5 ®usznueckue npoueccel | [loaroroBka k mpakTuye- 4 | IIK-9, Brictymienne (moxmnam) Ha
B CTPYKTYpE MeTall- CKHM 3aHSATUSAM, CEMHHA- [K-7 3anaTtuu, OTUeT mo 1abo-
JTUDJICKTPUK- pam paTopHoii paboTe
TIOTYHPOBOIHUK 1 cC [IpopaboTka TeKIHOHHOTO 2
TaTUYCCKU
CTaTHHCCKNC Marepuaia
XapaKTepUCTUKH.
OdopmieHre OTYETOB T10 4
J1abopaToOpHBIM paboTam
Hroro 10
6 OmMuue peaabHbIX IIpopaboTka JIEeKIIUOHHOTO 1 I1K-9 Otuet o nabopaTopHoOH
ANIEKTPOHHO-IBIPOYHBIX | MaTepuaia pabote
MEePEX0/I0B OT Hroro 1
WJIeaTU3UPOBAHHBIX.
7 Ou3n4ecKue OCHOBBI [ToaroroBka k mpakTuue- 2 T1K-9, Brictynienue (1oknan) Ha
YIIPaBICHHs TOKOM KaHajla | CKUM 3aHSTUSAM, CEMUHA- [IK-7 3aHATHH, JlomaliHee 3a1a-
C TIOMOUIBIO pam nue, Otuet mo nadopatop-
TIpaBJIS To IIePEX0/Ia. HOU T
YHPABJIIOIICTO nepexoaa [TpopaboTka JIEKITMOHHOTO 1 Ofi pabote
Marepuaia
OdopmiteHre 0TIETOB TIO 4

naboparopHbIM paboTam
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Htoro

8 DoTORNEKTpUUECKHUE [ToaroroBka Kk mpakTuue- 2 |1IK-9, Brictymiienue (noxnan) Ha
SIBJICHUS B CKHM 3aHSITHSIM, CEMHHA- T1K-7 3angTun, OTyer 1o jado-
MOJTYTIPOBOJHHUKAX, pam patopHoii paboTe
busmrieckue 0CHOBBI [TpopaboTka TeKIHOHHOTO 1
IIT KTPOHHUKH.

OITOSICKTPO Marepuaa

OdopmieHre 0TYETOB IO 2

nabopaTOpHBIM paboTam

Htoro 5
9 'anpBaHOMArHUTHEIE, [TpopaboTka JIEKITMOHHOTO 3 TIK-7 ColecenoBanue
TEPMOMArHUTHBIC Marepuaia
TEPMOIJIEKTPUIECKHIE Vroro 3
SIBJICHHS B
MOJIYIIPOBOHHUKAX.
Hroro 3a cemectp 48
Hroro 48

10. KypcoBasi paGoTa (IpoexT)
He npenycmotpeno PVYII

11. PeiiTuHroBasi cucreMa JJisi OllEHKH YCIIeBA€eMOCTH CTYA€HTOB

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcuManbHBIH MaxkcuManbHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ | ©0amn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEI[ ceMecTpa
3 cemecTp
BoicTynenue (noknan) Ha 10 10 10 30
3aHATHH
JlomarnHee 3agaHue 5 5 10
Koncnekt camonoaroros- 5 5 5 15
K1
OTyeT no MHAUBUYAIIb- 5 5 10
HOMY 3aJIaHHIO
OTueT o mabopaTopHOi 15 15 30
pabote
CobecenoBanue 5 5
Hroro makcumyM 3a nepu- 15 45 40 100
on
Hapacraromum ntorom 15 60 100 100
11.2. Ilepecyer 6a/1J10B B OLICHKH 32 KOHTPOJIbHBbIC TOYKH
[Tepecyet OamIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH MpeACTaBeH B Tadymie 11.2.
Ta6muma 11. 2 — Ilepecuet 6aJuIOB B OLIEHKH 3@ KOHTPOJIbHbIE TOYKH
bayuibl Ha 1aTy KOHTPOJIBHOM TOYKHU Orenka
> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5
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Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4

Ot 60% no 69% ot makcumasibHON cymMmbl OaiioB Ha aaty KT

< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. IlepecueT cyMMbI 6A/UI0B B TPAAMIMOHHYI0 U MEKIYHAPOIHYIO OLIEHKY
[TepecueT cymmbl 6QIIOB B TPAAUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEACTaBICH B TaONIuUIe
11.3.

Ta6muma 11. 3 — IlepecueT cyMMBbl 6aJUIOB B TPAJAUIIMOHHYIO U MEKIYHAPOIHYIO OLIEHKY

HroroBas cymma 6aios,
Onenka (I'OC) YYHUTHIBACT YCTCIIHO CAAHHBIN Onenka (ECTS)
9K3aMEeH
5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (o4enp xoporiio)
4 (xopo1io) (3a4TeHO) 75 - 84 C (xopomo)
70 - 74 D( )
TOBJICTBOPUTEIHLHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIILHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (HE Hwmxe 60 6ammon F (HeynoBneTBOpHUTENHHO)
3a4TEHO)

12. YuyeOHO-MeTOAUYeCKOE U MH(OPMAIIMOHHOE O00ecnieyeHHe TUCHMILINHBI

12.1. OcHoBHas JuTepaTypa

1. ®usnueckre OCHOBBI MHKPOAJIEKTPOHHUKH : YueOHoe mocobue (A1 aBTOMATU3MPOBAHHOMN
texHonorun oOy4yenus) / H. C. Hecmenos, M. M. CnaBaukoBa, A. A. IllupokoB ; denepanbHOE areHT-
CTBO 1O 00pa3oBaHUI0, TOMCKHI roCcylapCTBEHHBIM YHUBEPCUTET CHUCTEM YIPABICHUS U PaJAHOIEKTPO-
HUKH. - 2-€ u3., ucnp. u jot. - Tomck : TYCVYP, 2007. - 276 c. : un., Tadmn. - (IlpuoputeTHbIe HAIMOHAH-
HbIe ipoekThl. OOpa3oBanue). - bubmmorp.: c. 276. - 520.38 p., 151.28 p (Hanmuue B 6udmmotexke TYCYP
- 187 2x3.)

2. YuyebHoe mocobue «MukpodnekrpoHukay : J{nsa nanpasnenus noarotopku 210100.62 «Dmek-
TPOHHUKA U HaHOAIEKTpoHHKa». [Ipoduis: «IIpombinuiennas snexkrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnexktpoHHBIHA pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/4280, nara oOparieHus:
14.03.2017.

3. DrexTpoHHKa [DIEKTPOHHBINA pecypc]: YueOHoe mocodue 1Mo MpoBEACHHUIO MPAKTUUECKUX 3a-
Hatuii / KowoBamoB B.®. — Tomck: TYCYP, 2012. — 9 c¢. [DnexkTpoHHBIH pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

12.2. lonosiHUTEIbHAS JIUTEPATYpPa

1. Tyces B.I'. Dnektponnka: YueOHOE TOCOOHE AJsi BY30B. — 2-€ HW3/., niepepad. u mom. — M.:
Bricmas mkomna, 1991. — 622 c. (manuuue B 6udmmoteke TYCYP - 73 3k3.)

2. Crenanenko W.I1. OCHOBBI MUKPOAJIEKTPOHUKH: YUueOH. mocoOue Uit By30B. — 2-€ U311, epe-
pa6. u mom. — M.: JlaGoparopus bazoBbix 3Hanmii, 2003. — 488 c¢. (Hamuune B 6mbmuorexke TYCVYP - 5
9K3.)

3. AsaeB H.A. OCHOBBI MHUKPOAJIEKTPOHUKHU: PEKOMEHI0OBAHO MHUHHUCTEPCTBOM OOpa30BaHMs. —
M.: Paguo u cBsizb, 1991. — 287 c. (nanmuue B 6udmoteke TYCYP - 87 7k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. VYdyebHoe nmocobue «MukposnekrpoHukay : s nanpasnenus noarotosku 210100.62 «Dmek-
TPOHHUKA U HaHOAIEKTpoHHKa». [Ipoduis: «IIpombinuiennas snexkrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnexktponHbIi pecypc] - Pexxum moctyma: http://edu.tusur.ru/publications/4280, nara oOparmieHus:
14.03.2017.
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2. HccnepoBaHue BOMBTAMIIEPHBIX XaPAKTEPUCTUK MOTYIPOBOJHUKOBBIX JHUOOB [ DJIEKTPOHHBIN
pecypc]: PykoBoacTBo k mabopatopHoit padore / Konoanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnexTponHHBIH pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

3. HccnenmoBanue BOJIBTAMIIEPHBIX XapaKTEPUCTHUK OUIIOJISIPHBIX TPAH3UCTOPOB [DIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii pabore / KonoBanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DnextponHBIH pecypce]. - http://tu.tusur.ru/upload/liblink/elect.rar

4. HccrnenoBaHue HACHIIIEHHOTO TPaH3UCTOPHOIO KItoua [ DIEKTPOHHBIN pecypc]: PykoBoacTBo
K staboparopuoit padore / Kornosanos B.®., Ukosuu B.M., [Totexun B.A. — Tomck: TYCVYP, 2012. — 18
c. [DnexTpoHnHsIii pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

5. MHccnenoBanue 6a30BOT0 3JeMEHTa TPAH3UCTOPHO-TpaH3ucTopHOM Jioruku (TTJI) [DnexkTpon-
HBII pe-cypc]: PykoBoacTBo k mabopatophoii pabote / Konosanos B.®. — Tomck: TYCVYP, 2012. — 26 c.
[DnexkTponHBIN pecypc]. - http://tu.tusur.ru/upload/liblink/elect.rar

6. MHccnemoBaHue JIOTUYECKOTO AJIEMEHTA HA KOMILJIEMEHTAPHBIX TMOJIEBBIX TPAH3UCTOPAX C WH-
nyr-poBanHbiM kaHaioM (KMJIIT) [DnexTponnsblit pecype]: PykoBoacTBo K j1abopaTtopHbIM padbotam /
Ko-noamos B.®d. - Tomck: TYCYP, 2012. - 26 c¢. [OnektpoHHbli pecypc]. -
http://tu.tusur.ru/upload/liblink/elect.rar

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

8. JlerocraeB H.C., UerBeproB K.B. MukpocxemorexHuka: PyKOBOJACTBO K OpraHu3aluyd camo-
cTosiTenbHON paboTel. — Tomck: ToMCKMIA TOCYIapCTBEHHBI YHUBEPCUTET CHCTEM YIPABICHUS U PATHO-
aneKTpoHuKH, 2012. — 46 c. [DnexTpoHHBINA pecypce]. - http://www.ie.tusur.ru/docs/Ins/mst.zip

12.3.2 YuyeOHoO-MeTOAMYecKHe TOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

Y4eOHO-MeToqMUeCKre MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromuxcs
U3 4YMCia MUHBAJIUAOB NPEIOCTaBISAIOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUYEHHUSIM HX 3/10pOBbS U
BOCHIPUATHS HHPOPMALIUH.

JLst a1 ¢ HapylIeHUsIMM 3peHus:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JList 1M1 ¢ HAapYLIeHUusIMH cJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOu (popme.

J1s1 1ML ¢ HapyIeHUsIMM ONIOPHO-ABUTaTe/IbHOI0 anmnapara:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou (opme.

12.4. Pecypcsol cetn UHTEpHET

12.4. ba3pl JaHHBIX, HH()POPMALMOHHO-CIIPABOYHbIE, TOMCKOBBIE CHCTEMbI U Tpedyemoe
NMporpaMMHoe odecrneyeHue

1. http://tu.tusur.ru

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

13. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIUTINHBI
13.1. O6uue TpedOBaHNS K MATEPHATbHO-TEXHUYECKOMY 00ecreYeHUI0 TUCIUTITHHbI

13.1.1. MarepuajibHO-TeXHUYECKOE o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnist mpoBeieHust 3aHATUH JIEKIIMOHHOTO THIIA, TPYIIOBBIX U MHAUBUAYAJIbHBIX KOHCYAbTAIUM, T€-
KYyIIETO KOHTPOJIS ¥ MPOMEXYTOYHOM aTTEeCTallNH MCIIONIb3YeTCsl ydeOHast ayIuTOpHs, C KOJIMYECTBOM I10-
casiouHbIX MecT He MeHee 100, o6opynoBaHHast TOCKOM U CTaHIapTHOHN y4ueOHoi Mebenbio. MimeroTcst Ha-
I JHBIE TOCOOMS B BU/IE TIPE3CHTAIMI 110 JICKIIMOHHBIM Pa3zielaM JAUCIUIUINHBL. .

13.1.2. MaTepuajibHO-TeXHUYeCKOe obecriedeHue I NPAKTHYEeCKUX 3aHATHI
Jliis mpoBeieHUs] MPAaKTUYECKUX (CEMUHAPCKUX) 3aHATUN UCIIONb3yeTcs yueOHas ayauTopHsl, pac-
noJiokeHHast 1o azgpecy 634034, Tomckast obnacts, T. Tomck, Bepmmnanna ymuma, 1. 47, 2stax, aya. 218 .
CocTtaB obopynoBanus: YuebHas Mebenb; Jlocka MarHUTHO-MapKepHast.
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13.1.3. MaTtepuajibHO-TEXHHYECKOe o0ecnedyeHne 1 JadopaTopHbIX pador
Jns nposeneHust 1a00paTOPHBIX 3aHATHI MCHONb3YeTCsl yueOHO-UCCIIeoBaTeNbCcKas J1aboparo-
pus, pacnonoxenHas mo agpecy 634034, Tomckas obnacts, . Tomck, Bepmuauna ynwma, a. 47, 2 atax,
ayn. 218. CoctaB o6opynoBanus: YueOHast MeOelb;1a00paTOpHbIe MAKEThl CO CMEHHBIMH JIUIIEBBIMU T1a-
HEeJISIMHU B KOJIMYECTBE O IIT. JIUIEBHIX TTaHenen 18mT.

13.1.4. MaTepuaJbHO-TEXHUYECKOE O0ecIedeHne I CaMOCTOATEIbHOH PadoThl
st caMocTosITeNIbHOM pabOThI UCTIOJIB3YeTCs yueOHasi ayauTopusi (KOMITBIOTEPHBIN KJlacc), pac-
nojoxeHHas 1o aapecy 634034, r. Tomck, yn. Bepumnauna, 47, 2 stax, aya. 218. CoctaB 000opynoBaHuUs:
yueOHast Mebenb; 1abopaToOpHbIC MAKEThI, METOJMYECKUE YKA3aHUS .

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILTHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MO’KHOCTSIMH 3710POBbSI

OcBoenne nucuuruinHbl gunamMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEACTB 0O0yUeHUs
00II1ero U CIenUaIbHOI0 Ha3HAYCHUS.

[Tpu oOy4eHUH CTYACHTOB ¢ HAPYHIEHUSIMHU CJIyXa MPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BAIOIICH amnmapaTypbl, MYJbTUMEIUUHBIX CPEACTB M JIPYTrUX TEXHUYECKHUX CPEJICTB IpHUEMa/TIepeaadn
y4eOHOM MHpOpMAIHK B TOCTYIMHBIX (opMax JUisi CTYACHTOB C HAPYIICHUSIMHU CIyXa, MOOUIBLHOU CHCTe-
MBI 00Y4eHHsI ISl CTYACHTOB C MHBATUAHOCTHIO, MOPTATUBHOM MHAYKIITHOHHOW CHUCTEMBI. YueOHas ay/u-
TOpHSl, B KOTOPOMl 00ydaroTCsl CTYACHTHI C HAPYIICHUEM CIyXa, 000pyI0oBaHa KOMITBIOTEPHOU TEXHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKOW, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Tpu 0O0y4eHUH CTYAECHTOB ¢ HAPYHIEHUSIMU 3PEHUSIMHU MTPEAYCMOTPEHO UCIIOIF30BAHUE B JIEKIIH-
OHHBIX M y4EOHBIX ayIUTOPHUSIX BO3MOXXHOCTH MPOCMOTPA YAAJEHHBIX OOBEKTOB (HAIpUMEpP, TEKCTa HA
JIOCKE WJIM CJIaiiJla Ha HKpaHe) MpU MOMOILU BUICOYBEIUYUTENEH 17151 yIaJIEeHHOTO TPOCMOTpa.

[Ipu oOyueHHH CTYJIEHTOB ¢ HAPYIUIEHUSIMH ONMOPHO-IABUIaTEJbLHOI0 ANNAPATA HCIOJIb3YIOTCS
albTEpPHATUBHBIC YCTPONCTBA BBOJAA MH(GOpPMAIUU U JAPYrUe TEXHUYECKUE CPEICTBa MpUeMa/mepenadn
yueOHOM mHbOpMAIMK B HOCTYHNHBIX (hOpMax IS CTYACHTOB C HApYUIEHUSMH OMOPHO-IABUTATEIHLHOTO
amnmnapara, MOOMIIEHOM CUCTEMBbI OOYUEHUS TS JIFOJIEH ¢ MHBAIHMIHOCTBIO.

14. ®oHa OLEHOYHBIX CPEACTB

14.1. OcHoBHBbIE TPeOOBaHMS K (POHIY OLIEHOYHBIX CPEICTB U METOANYECKHE PEKOMEHIAIUH
@DOHJ OIIEHOYHBIX CPEJCTB U THIIOBbIE KOHTPOJbHBIC 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH Chop-
MHPOBAHHOCTH M OCBOECHUS 3aKPEIUJICHHBIX 32 JMCIUIUIMHOM KOMMETEHUIHN MpU MPOBEACHUU TEKYIIEH,
MIPOMEXKYTOYHON aTTeCTallMU MO JUCIUILTUHE MPUBEICH B MPUIIOKEHUH K paboueil mporpamme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JIf JHUI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMM
310POBbA
I[JISI CTYACHTOB C MHBAJIMJTHOCTBHIO MTPECAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC OCHOYHBIC CPECACTBA, ICPpe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLICHUBAHMS 1JISI CTYICHTOB C HHBAJTH/IHOCTBIO

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX @OpMBbI KOHTPOJIS ¥ OLIEHKH

Kareropuu ctynentoB
CPEICTB pe3yabTaToOB 00yUEHUS

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyueHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas MpOBEpKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AMCTaHIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOsITENIbHbIE PaOOTHI, BOIPOCHI K METOAAMHU
anmapara 3a4eTy
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKa
o01IeMeTMIINTHCKIM paloThl, BOTIPOCHI K 3a4eTy, METOJIaMH, UCXOA U3 COCTOSHUS
MOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT TIPOBEPKU
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14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 33/1aHUI OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyaTtHoi (opme;

- B IIeYaTHO (hopMe ¢ YBETHUEHHBIM MIPUPTOM;

- B (hopMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/1aHUs C UCTIOJIb30BAaHUEM CYPIONIEPEBO/A.

CryneHTaM C MHBAJIUAHOCTBIO YBEJIMYMBAETCS BpEMs Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J[JIs1 TAKMX CTYAEHTOB IIpeIycMaTpuBaeTcsl JOCTyNHas (popMa MpeaocTaBiIeHUs] OTBETOB Ha 3a-
JTaHUsl, @ UMEHHO:

- MUCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCHOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa oneHHBaHUS pPe3yAbTATOB OOYUEHHsS] MHBAIHMJOB IO JUCIUILIMHE IMpeaycMaTpUBaeT
npenocTaBieHne nHbopMau B popMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSM UX 37I0POBbS U BOCTIPUSTHUS
UHpOpPMaIUH:

JLst i1 ¢ HapylIeHUSIMM 3peHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETMYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IeyaTHou (opme.

J1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUIaTe/IbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (opme.

ITpu HeoOxoaMMOCTH /17151 00YYAIOIIUXCSl ¢ MHBAIUIHOCTBIO MPOLEypa OLIEHUBAHUSI PE3yIbTaTOB
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
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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-

CornacoeaHa Ha noptane Ne 2260

18



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;
* Oruer no 1aboparop-
HOU pabore;

* OTyer o WHIAUBUIY-

» JlomariHee 3a1aHue;
* OrtueTt no Jaboparop-
HOM pabore;

* OTYeT N0 UHJIUBHUTY-

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

* OTyeT 1m0 WHIUBHUTY-
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aTbHOMY 3a/1aHUIO;
* BricTymienue
(moksa) Ha 3aHATUH,
e 3auer;

aJIbHOMY 33JIaHUIO;
* 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

* Oryer 1o J1aboparop-
HO¥ paborTe;

* BricTymuienue
(moka) Ha 3aHATHH,

* Koncnekr camMonoaro-
TOBKHU;

* CobOecenoBaHue;

e Ortuer 1o 1aboparop-
HO¥ paboTe;

* BelicTymuieHue
(moknan) Ha 3aHATHH,

* KoOHCIIEKT camMOoIIoaro-
TOBKHU;

* CoOecemoBaHue;

* Oruer 1o Jaboparop-
HOM1 pabore;

* BricTynuienue
(mokian) Ha 3aHATHH;

e 3auer;

e 3auer; * 3ayer;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-
omune 6.
Ta6muia 6 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
Cocras 3HaTh YMmeTs 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. Pecypcsol cetu UHTEpHET

4.4. ba3bl JaHHBIX, HHYOPMAIMOHHO CIIPABOYHbIE H OUCKOBbIE CHCTEMbI
1. http://tu.tusur.ru
2. http://edu.tusur.ru/
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