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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[lenpro mpernomgaBaHus AUCIUIUIMHBI SABJISCTCS U3YUYCHHE CTYICHTAMH MPUHIIUIIOB paboOTHI, Tapa-
METpPOB, BOJBT-aMIEPHBIX XapaKTEPUCTHK, FIMEMEHTHOW 0a3bl, MPUMEHSEMON B MHOTOKAaHAIbHBIX TeJe-
KOMMYHHMKAITMOHHBIX CHUCTEMaX, TEICBU3MOHHOM, paauopeneiiHoi, TponochepHoil, KOCMUYECKON U pa-
JAOJOKAlMOHHOW CBSI3U

1.2. 3agaun IMCHMIIINHBI

—  OCHOBHBIMHM 33JIJa4aMH JUCIUIUIMHBI SIBISIIOTCS: 1. M3ydyeHUe NMPUHIIUIIOB ACHCTBUS, XapaKTe-
PHUCTHUK, TTapaMETPOB U OCOOCHHOCTEH yCTPONCTBAa BaXXHEHIIMX IMOJYIPOBOJHUKOBBIX, JIEKTPOBAKYYM-
HBIX U OTNTOYJICKTPOHHBIX MPHOOPOB, UCIIOIL3YEMBIX B ayIMOBU3YAIILHOM TexHUKe. K MX duciy oTHOCST-
Csl TMOIBI, OUTIOJISIPHBIX U TOJIEBBIE TPAH3UCTOPHI, MPUOOPHI C OTpHUIATEIbHON U depeHInaIbHON TPo-
BOJIMMOCTBIO, OTITOAIEKTPOHHBIE U 3JIEKTPOBAKYYMHBIE TPUOOPHI, IIEMEHTHI MHTEIPAIbHBIX CXEM M OCHO-
BBl TEXHOJIOTMH MX TIPOMU3BOJICTBA; 2.M3yUYCHHE TJIABHBIX AJIEMEHTOB M(PPOBOH M aHAIIOTOBOH CXEMOTEX-
HUKHU ,BBIITOJIHEHHBIX HA OCHOBE TIOJTYMPOBOAHUKOBBIX, JJIEKTPOBAKYYMHBIX M ONTORJIEKTPOHHBIX MPHUOO-
POB.

2. Mecto mucuunimebl B ctpykrype OIIOII
Huctumnnuna «9nektponuka» (b1.B.OJ1.3) otHocuTcs k 610Ky 1 (BapuaTtuBHAS 4acTh).
[TpenmiecTBYIOUMMEI TUCIUILIMHAMY, (POPMHUPYIOIIMMH HavyallbHbIE 3HAHUS, SBISIOTCS CIEAYIO-
1€ JUCHUILIMHBL: Pu3uka.

3. TpeOGoBaHus K pe3yJbTaTaM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HAMpaBjieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIUH!

— IIK-7 roTOBHOCTBIO K H3y4EHHUIO HAyYHO-TEXHUUECKOM HH(pOpMALINU, OTE€YECTBEHHOIO U 3apy-
0€XXHOTO0 OMbITa [0 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 CPEACTB aBTOMAaTU3aLlMH IPOEKTUPOBAHUS, TaK U CAMOCTOSTENBHO CO3/1aBAEMbIX OPUTMHAIBHBIX
IIpOrpaMm;

B pesynbraTe n3ydeHus IUCUUILIMHBI CTYIEHT JOJDKEH:

— 3HaTthb CTyAeHT J0JDKEH 3HaTh: YCTPOWCTBO M NPUHIMII JEHCTBHS, YCIOBHBIE IpaduuecKue
0003HaYeHUsI TPAH3UCTOPHBIX KItOueH, norndeckux sneMeHToB «W», «MJIN» Ha TUCKPETHBIX U HMHTE-
IpaJbHBIX KOMIIOHEHTAX. - YCTPOMCTBO U MPUHIIUII JEHCTBUS, YCIOBHBIE rpaguueckiue 0003HaYSHHSI YCH -
JauTeNel U npeodpa3oBatesieil aHAIOTOBBIX AEKTPUUECKUX CUTHAJIOB HA TOJIEBBIX M OMUITONSPHBIX TpaH-
3UCTOpaXx, ONMEPAIMOHHBIX YCHUIIUTEISX. MUKPOCXEMOTEXHHUKY, TPUHIUIIBI pab0Thl 6a30BBIX KACKAIOB JIO-
THYECKUX JIEMEHTOB IU(POBBIX CXEM U BBIIOIHATH UX MOJCTUPOBAHUE IO TUIIOBBIM METOIMKAM

— ymeTb CTyAEHT JIOJKEH yMeTh: OOBSICHATH (PU3MUECKOe Ha3HAYeHHE DJIEMEHTOB aHAJIOTOBBIX
U IU(POBBIX CXEM U UX BIUSHHE Ha MapaMeTpbl 0a30BbIX KACKAOB. - IPOBOJUTH JIEKTPHUECKUE pacye-
TBI JIEMEHTOB OT/JEIbHBIX KaCKa/I0B C UCIIOJIB30BAHUEM CTAaHAAPTHBIX MAKETOB IPUKJIAIHBIX IPOrpaMM

— BJagerb CTyOeHT JOJDKEH BIAJETh. HABBIKAMU HM3MEPEHHS XAapaKTEPUCTUK U NapaMeTpOB
U(PPOBBIX M aHAJOTOBBIX MHTETPATBHBIX CXEM M METOJaMH MaTeMaTH4eCKOrO MOJIEIMPOBAHMS KOMIIO-
HEHTOB U CX€M; - HABBIKAMH OOBEKTUBHOM OLIEHKH BO3MOKHOCTEN (DYHKIIMOHAIBHOM 3I€KTPOHUKH.

4. O0beM JMCHUIIMHBI M BU/bI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCLHUIUINHBI COCTaBIsIET 6.0 3aU€THBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunpl yueOHO 1eSITEIBHOCTH Bcero yacos CemecTpsl
3 cemectp
AymutopHsble 3aHATHS (BCETO) 108 108
Jlexun 36 36
[IpakTrueckue 3aHATHS 36 36
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JlaGopaTopHbIe pabOThI 36 36
CamocTosiTenbHas paboTa (Bcero) 72 72
Odopmienne oT4eToB 10 Ja00paTOpHBIM paboTam 20 20
[IpopaboTka JIEKIIMOHHOTO MaTepraia 28 28
[ToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHapaM 24 24
Bcero (0e3 ax3amena) 180 180
ITonroroBka m crada sK3amMeHa 36 36
OO61mas Tpy10eMKOCTh 4 216 216
3auetHble EauHunb! 6.0 6.0

5. Coneprxanue QTMCUMILTHHBI

5.1. Pa3znesnl JUCHUIIMHELI 1 BUALI 3AHATHI
Paznenbl nMCUMIUIMHBI U BUJBI 3aHATUN TTPUBEICHBI B Ta0uIe 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

<
s | 2 | £
s & -
= 3 - ) =
3 a 5 o = 2 E
= 8 2 E £z 2
HazBanus pa3aenoB TUCHUIUIMHBL = = = 5 o 9 S5
~
= 2 = 2 o Q 25
K s < 2 8 9)
c s 5 A 6 &
< [t ] ~
= | B 3
@)
3 cemecTp
1 1. Beaenue B (pu3HUKy NOTYNIPOBOJHHU- 2 0 0 2 4 IIK-7
KOB.
2 ®dusnueckue Mpouecchl Ipu KOHTAKTe 4 20 0 12 36 |1IK-7
Pa3HOPOAHBIX MaTepHaIoB (P-n- IEepexo,
KOHTaKT METaJlJI-TIOJIYIIPOBO/IHUK, I'eTe-
porepexon).
3 ®usnyecKue MPoIECChl B CTPYKTYPE C 4 4 8 10 26 |IIK-7, IIK-9
JBYMS B3aMMOJEHCTBYIOIIMMHU NIEPEX0a-
MU U €€ CTaTHYECKUE XapaKTePUCTHKH.
4 ®dusnueckue Mpouecchl B CTPYKTYpe 4 8 8 12 32 |IIK-7, IIK-9
MeTalI- AU3IEKTPUK-TIOYTIPOBOTHUK U
e€ CTaTU4YECKUE XapAKTEPUCTHUKH.
5 ®usnyecKkrue OCHOBBI YIIPaBJIEHUS TO- 1 0 0 2 3 [K-7
KOM KaHaJja C MOMOUIbIO YIIPaBJISIOIIErO
nepexoza.
6 dOTOANEKTPUUECKUE SABJICHUS B TIOJTY- 1 0 0 2 3 [K-7, TIK-9
IPOBOJHUKAX.
7 ®U3nUECKre OCHOBBI JIEKTPOBAKYYM- 2 0 0 2 4 [1K-7, TIK-9
HBIX IPHOOPOB
8 Kimaccudukanus 1orudaecKkux dIeMeH- 2 0 0 2 4 I1K-9
TOB. OCHOBHBIE XapaKTEPUCTUKH U TIapa-
METPBI JIOTHYECKHUX DJIEMEHTOB.
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9 Cxema JTOTHYECKOro OTPHUIIaHUs Ha Ou- 2 4 4 10 20 I[1K-9
HOJISIPHBIX TPaH3UCTOpaX.
10 DnemMeHTHI TPaH3UCTOPHO-TPAH3U- 3 0 8 6 17 |1IK-9
ctopHoii noruxu (TTJI).
11 Cxema J10ruueckoro OTpulaHus Ha Io- 3 0 8 6 17 |IIK-9
JIEBBIX TPAH3UCTOPAX.
12 Jloruueckue 31eMeHTbl JUHAMUYECKO- 3 0 0 4 7 [IK-7
IO THIIA.
13 3anomMuHaOMKE JTOTMYECKHUE AIEMEH- 3 0 0 1 4 I1K-7
THI
14 OcHOBBI (HYHKIIMOHATBHOMN IEKTPO- 2 0 0 1 3 [K-7
HUKU. [lepcrieKTuBbI pa3BUTHSI MUKPO-
JIEKTPOHUKH, HAHORJIEKTPOHHUKA.
Hroro 3a cemectp 36 36 36 72 180
Uroro 36 36 36 72 180
5.2. Conep:xanue pa3aejioB IUCHUILIUHBI (110 JEKIIUSIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuiie 5.2.
Tabmuma 5.2 - ConepxaHue pas3esioB TUCIUIUIAH (TI0 JISKITUSIM)
3 =
i3
CopneprkaHue pas3zienoB JUCIUILTUHBI [0 ¥ > 0
Ha3sBanus pasnenos Aep pasi Anen zF =
JICKLIUSIM g § 2
S g =
2 o 2
= S
3 cemecTp
1 1. BBenenue B pu3mKy 3oHHas Mojenb TBepabIx Te. Kinaccudu- 2 IIK-7
MOJTyTIPOBOTHUKOB. Kalys TBEPJBIX TeJl (METaIbl, OIYIPO-
BOJHUKH, AUAIEKTpUKH). Kpuctanmuyie-
CKasl peleTKa noiaynpoBoaHukoB. Coo-
CTBEHHBIN MOTYNPOBOAHUK. DHEpreTuye-
cKas (30HHas) JUarpaMma COOCTBEHHOTO
MOJTYTIPOBOJHHUKA. DIIEKTPOHBI U JBIPKU.
[IpumecHbIe TOITynIPOBOAHUKH. JJOHOPBI
u akuenTopsl. [IpoBomumocTu n- u p-
TUMA. 30HHbIE IUAarPaMMbl, YPOBHU JOHO-
poB 1 akienTopoB. KomneHcupoBaHHbIE
MOJTYTIPOBOJHUKH.
Uroro
2 ®u3nyYecKHe MpoLecChl TPU Knaccudukanus nepexonos. CTpykTypa 4 [1K-7
KOHTAaKTe pa3HOPOIHBIX MaTepuaioB | p-n nepexoxaa. [loHsaTHe HeTpaIbHOCTH
(p-n- mepexo, KOHTaKT MeTaJlI- nepexozaa. AHaJIu3 repexoja B paBHOBEC-
IIOJTyTIPOBOJHUK, TETEPONEPEXON). HOM COCTOSIHUM. AHaJu3 Nepexosa B He-
paBHOBECHOM cOCTOSTHUH. CTaTuueckue
BOJIbTAMIIEPHBIEC XapaKTEPUCTUKU UJIe-
anbHOro nuona. [lousrue o6patHoro Toka
arosa. XapakTepuCTUIeCKHe COMPOTHB-
nenus nuona. CtaTuyeckue BoJIbTaMIep-
HBIE XapaKTEPUCTUKHU PEabHBIX THOJIOB.
Monynsiius conpotuBieHus 6a3bl. [lepe-
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XOJTHBIE XapaKTEPUCTHKH TUoa. bapbep-
Hast €MKOCTb (EMKOCTB TIEpeXo/ia) AUO/A.
Huddysnonnas émrocTthb nepexona. O-
HOCTOPOHHHE p-n repexoabl. KoHTakTh
METaJUT-MIOTYIPOBOTHUK. OMUYeCKHe
KOHTAKTHI. BRIPSMITSIFOIIIIE KOHTAKTEHI.

Htoro

3 dusnveckue npoueccsl B CTPYKType
C ABYMs B3aUMOJCHUCTBYIOIIUMHU
TIEPEXOJaMH U €€ CTaTUYECKHUE
XapaKTEPUCTUKHU.

duznyeckue NPUHIUIBI paboThI OUIIO-
JISIPHBIX TPAH3UCTOPOB. DKBUBAJICHTHBIE
CXEMBbI OUMOJSIPHBIX TPAH3UCTOPOB. Dop-
Mysbl Momna-26epca. Mneanusuposan-
HbI€ CTaTHUECKHE U JUHAMUYECKHE Mapa-
METPBI OUIOJIIPHBIX TPAaH3UCTOPOB. Cxe-
MBI BKJIFOUEHHS. 3aBUCUMOCTb IapameT-
POB OHIIOJISIPHBIX TPAH3UCTOPOB OT TEM-
neparypsl u pexkuma. CoctaBHble OUIIO-
JISIPHBIE TPAH3UCTOPBI.

HUroro

[IK-7

4 ®dusnueckue MpoLecchl B CTPYKType
MeETaJlJI- TIIEKTPUK-TIOTYTIPOBOJHUK
U €€ CTaTUUECKHE XapaKTEPUCTUKH.

M/II-TpaH3ucTophl ¢ U30JIMPOBAHHBIM
3aTBOPOM, BCTPOCHHBIM M HHyLIUPOBAH-
HbIM KaHanamu. [IpuHiun paboTsl,
OCHOBHBIE MapameTpbl. CTaTndyeckue
BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH JUIS
Ka)KI0T0 THUIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJIEHTHBIE CXEMBI MOJIEBBIX TPAH3U-
CTOPOB

HUroro

[IK-7

5 ®dusndecKkue OCHOBBI YIIPaBICHUS
TOKOM KaHaJjla ¢ IOMOIIbIO
YIPABJISAIOUIETO EPEXOAA.

[ToneBbie TPaH3UCTOPHI € YIIPABIISIIOIINM
p-n nepexonom. [punuun padoTsl,
OCHOBHbIE MapameTpbl. CTaTndyeckue
BOJIbT-aMIIEPHBIE XaPaKTEPUCTUKU JUISI
KaKJ0T0 THIIA MOJIEBBIX TPAH3UCTOPOB.
OKBHUBAJICHTHBIE CXEMBbI MOJIEBBIX TPAH3U-
CTOpOB.

HUroro

IIK-7

6 OoTOANEKTPUUECKUE SBICHUS B
TIOJTYIIPOBOJHUKAX.

OnTo3/eKTPOHHBIE PUOOPHI: CBETOU3ITY-
Yaromiue JU0/bl, GOTOTUO/bI, ONITOMAPHI
JTMOJTHBIE, TPAH3UCTOPHBIEC, TUPUCTOPHBIE.
[TpunHtmn paboTsl, OCHOBHBIE MTapaMeT-
pbl. CTaTuecKkue BOJIbTaMIIEPHBIE XapakK-
TEPUCTUKH

HUroro

TK-7, TTK-

7 ®U3NYECKUE OCHOBEI
ANIEKTPOBAKYYMHBIX TTPHOOPOB

OCHOBBI IMHCCHOHHOM AIIEKTPOHUKH.
Butel sMuccUm: TEPMOIICKTPOHHAS, BTO-
pUYHAS AIEKTPOHHAS, AIEKTPOCTATHYE-
ckas, porosnexkrporHas. [TpuHIMI 2M1eK-
TPOCTATUYECKOTO YIIPABIECHUS TUIOTHO-
CTBIO AJIEKTPOHHOTO ITOTOKA B AIEKTPOH-
HBIX JIaMIiax. BakyymHbIe AHOMBI, TPUO-
JIbI, TETPOJIBI, TeHTOAbI. Knaccuduxarus,

TK-7, TTK-
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napaMeTpsl, CTAaTHYECKHUE BOJIbTaMIIep-
HBIE XapAKTEPUCTUKU. DICKTPOHHO-ITyde-
Bbl€ TPYOKH. DJIEKTPOHHBIE U KBAHTOBBIE
npubopsr CBY.

Hroro 2
8 Kimaccudukanus 1oruaecKkux Jlornueckune cxemnl «My», «AJIN», «HE», 2 T1IK-9
3neMeHTOB. OCHOBHbIE MPUHIUIBI PYHKIHOHUpPOBaHUS. OCHOB-
XapaKTePUCTUKHU U TTapaMEeTPhI HBIE XapaKTEPUCTUKH U TTapaMeTPhI JIOTU-
JIOTUYECKHUX 3JIEMEHTOB. YECKHUX 3JIEMEHTOB.

Hroro
9 Cxema noruyeckoro oTpuiianus Ha | [IpuHIMNMaNbHAs cXeMa HACHIILIEHHOTO 2 IK-9
OUIONSIPHBIX TPAH3UCTOPAX. Kitoua. CTaTH4ecKue peKUMbl HACHIIEH-

Horo kitova. [lepexoaHbie mpolecchl B

HACBIIIEHHOM KJIFOU€ IIPU OTKPhIBAHUU

Tpan3uctopa. [lepexoaHble IpoIecCchl B

HACBIIIEHHOM KJIFOU€ IIPH 3aKpbIBAHUU

TpaH3uCcTOpa. MeTo/Ibl U CXEMHBIE pellie-

HUS MTO3BOJISIOIINE YMEHBIIUTh BPEMS

MIEPEXOAHOTO MPOIIECCA B HACKIILIEHHOM

KJIIOUe

Hroro 2
10 DnemMeHThI TPaH3UCTOPHO- basossie anements! TTJI. DnemeHThI I1K-9
Tpan3uctopHoit soruxu (TTJI). SMUTTEpPHO-cBA3aHHOM Joruku (DCJI).

HocrounctBa u Henoctatku DCJI. bazo-

BbI€ 351eMeHThI DCJL.

Hroro 3
11 Cxema noruueckoro otpuiianus Ha | UaBepTop Ha n-kaHanbHbIX M/JIII-Tpan- 3 I1K-9
MOJIEBBIX TPAH3UCTOPAX. 3uctopax. IHBepTOp Ha KOMILIEMEHTAp-

Hbix M/III-Tpan3ucropax. bazoBbie noru-

YECKHE JIEMEHTHI Ha MOJIEBBIX TPaH3U-

CTOpax.

Hroro 3
12 Jloruyeckuie 3I€MEHTHI Jlornueckue 37€MEHThI TUHAMUYECKOTO 3 [IK-7
JTUHAMHYECKOTO THIIA. tuna Ha M/I[1-Tpan3ucropax.

Hroro 3
13 3anomMuHarone J0rM4eCcKue Tpurrepsl Ha OUTTOJISIPHBIX U TTOJEBBIX 3 [1K-7
3JIEMEHTHI TpaH3UCTOpax, (PIAI-MaAMSITh.

Hroro 3
14 OcHoBBI (QyHKIIMOHATBHON OcHOBBI (QYHKIIMOHATBHON AJIEKTPOHUKH. 2 [IK-7
3MEeKTPOHUKH. [lepcriekTUBbI [lepcnieKTUBBI pa3BUTHSI MUKPORJIEKTPO-
Pa3BUTHUSI MUKPOAJIEKTPOHUKH, HUKH, HAHOXJICKTPOHHKA.
HaHORJIEKTPOHHUKA. Vroro 2
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCUMILNIMHBI M MEXKIMCUMILUIMHAPHBIE CBSA3H ¢ 00ecneYyuBAKIIMMH (NPeAbl Ty IIIUMHU)
U o0ecrnieynBaeMbIMU (MOCTEAYIONIMMU) JTUCHUILIHHAMHA
Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.
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Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEXKIUCIUILTHHAPHBIC CBSI3U

Ne pasienoB AaHHOM AUCIUILIUHEL, I/ KOTOPBIX HEOOXOAUMO U3ydeHUe
Haumenosanue 00eCTIeUNBAIONINX U 00ECIICUNBAESMBIX JTUCIIATIIHH
JMCIUATUTHH
1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 14
IIpeiecTByOMUE JUCIUILTHHBL
1 ®usuka + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIMH, (POPMHUPYEMBbIX IPH U3YYeHHH TMCIHUIIIMHDbI, H BU10B 3aHATHI
CooTBeTcTBHE KOMIETEHLUH, (OPMUPYEMBIX MPU HM3YYEHUHM IUCLUIUIMHBI, M BHJOB 3aHATHH

NpeCTaBIeHO B Tabmuie 5.4

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

HBI
Buner 3angaTuit
= = £
= 2 8
= = Q <
= T Q =¥
»':f < <
i A e 3
5] = o ) =
5 = = = 2 DopMbI KOHTPOJISI
= = 5 2, 5
p o 5] 1) =
S = 5 & w
= = < S
E o, =
2 15} 3}
g k= S
= &
= @

I1K-7 + + + + OTyeT N0 MHAUBUTYAJIbHO-
My 3a1aHuto, OTYer 1o Ja-
6oparopHoii pabote, Ompoc
Ha 3aHaTHaX, OTYeT Ho
MPAKTUYECKOMY 3aHSITHIO

I1K-9 + + + + OTtuer no MHANBUAYAIBHO-
My 3aaaHuto, OTYeT 1o Ja-
OoparopHoii pabote, Orpoc
Ha 3aHATUSAX, OTYET 1Mo
MPAKTUYECKOMY 3aHSITHIO

6. UnTepakTHUBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUs1
He npenycmotrpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
Tabmuma 7. 1 — HamMmeHoBaHue 1a00paTOpHBIX padboT

A Y =
= g4 =
3 = 5
Z > 5
HasBanus paznenos HaunmeHnoBaHue 1a60paTopHBIX padoT zF &5
: 2 g
> o =
a S g
= o
3 cemecTp

3 ®uznueckue npouecchl B CTpykType | MccnenoBanus BoabT-aMIEPHBIX Xapak- 8 IK-7

C IByMsI B3aUMOJICHCTBYIOIIUMU TEPUCTUK OUTOJISIPHBIX TPAH3UCTOPOB

NIEPEXOIAMHU U €€ CTaTHUECKHE Wroro 8

XapaKTEPUCTUKH.

4 dusnueckue mpouecchl B CTpykType | VMccnenoBanust BoJbT-aMIIEPHBIX Xapak- 8 [IK-7

MeTaJlI- AUDJIEKTPUK-TIONIYIIPOBOIHUK | TepucTtuk MDP Tpan3ucTopos
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U e€ cTaTU4eCKue XApPaKTCPUCTUKHU.

Utoro

9 Cxema norudeckoro orpuiianus Ha | McciaenoBaHue HaChIILIEHHOTO TpaH3u- 4 IK-9
OUITOJISIPHBIX TPAH3UCTOPAX. CTOPHOTIO KJIK04a
Hroro 4
10 DneMeHTHI TpaH3UCTOPHO- Hccnenosanue snementos TTJI 8 I1K-9
Tpan3uctopHoit soruxu (TTJI). Hroro 8
11 Cxema noruueckoro otpuiianus Ha | McciaenoBanue 10ruyecKux 371€eMEHTOB 8 [1K-9
MOJIEBBIX TPAH3UCTOPAX. Ha KM/II crpykrype
Hroro 8
Hroro 3a cemectp 36
8. IlpakTHYeckue 3aHATHA (CEMHUHAPDI)
HanmMeHnoBaHue nmpakTHUeCKUX 3aHATUN (CEMHHAPOB) MPUBEAEHO B Tabnue 8.1.
Tabmuna 8. 1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUN (CEMUHApPOB)
8 SR
= a =
s | i
HanMeHoBaHME IPAKTUYECKUX 3aHATUN =) )
HasBanus paznenos z - =
(cemuHapoB) 2 s 2
= o, =
2 o' g
= S
3 cemecTp
2 ®dusnueckue Mpouecchl Npu Pacuer BenM4MHBI KOHTAKTHOM Pa3HOCTH 4 [IK-7
KOHTAKTE Pa3sHOPOAHBIX MaTEpUAJIOB | MOTEHIMAIOB (AU (Hy3HOHHOTO MOTEHIH-
(p-n- mepexon, KOHTaKT MeTaJLI- aja) Npyu U3MEHEHUU KOHUEHTPALUU IpHU-
IIOJIyIIPOBOAHUK, TETEPONIEPEXON). MecH B O/IHOU U3 obyacTelt nepexona.
Pacuer mupuHsl nepexoaa B 3aBUCUMO- 4
CTH OT MOAYJISL ¥ IOJIIPHOCTH MTPHJIOKEH-
HOTO HalpsHKEHUS.
Pacyer TemIoBbIX TOKOB U TOKOB TEPMO- 4
TeHepalyy B IIepexoax 13 MOIyNpOBOI-
HUKOBBIX MAaTEPUAJIOB C Pa3IMYHON 1K~
PUHOM 3ampenieHHON 30HbI OT TEMITEpa-
TYypBbl
Pacyer BonbT-aMIIepHBIX XapaKTEPUCTUK 4
UACAIN3UPOBAHHBIX NIEPEXOJOB IIPH pa3-
JINYHOW TeMIeparype.
Pacuer Gapbeproit u quddysnonHo em- 4
KOCTEH Iepexoaa.
Hroro 20
3 ®dusnueckue Npoueccs B CTpyKType | Pacuer mapameTpoB OUIONSPHBIX TPaH3U- 4 I1K-9
C IByMsI B3aUMOJICHCTBYIOIIUMU CTOPOB
NIEPEXOIAMHU U €€ CTaTUUECKHE Wroro 4
XapaKTEPUCTUKH.
4 ®dusnueckue Mpouecchl B CTPYKType | PacueT mapamMeTpoB MOJIEBBIX TPaH3HCTO- 4 I1K-9
MeTaJlI-AU3JIEKTPUK-TIONYIPOBOJHUK | pOB
H ©C CTATHHCCKHIC XAPAKTCPHCTHKI. | by cyer /1eMEHTOB JIOTHYECKHAX CXEM Ha 4

IMOJICBBIX TPAH3UCTOPAX
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Hroro
9 Cxema I0ruYecKoro oTpulianus Ha | PacdeT 3J1eMEeHTOB CXeM JIOTHYECKOTro OT- 4 [1K-9
OUIONSPHBIX TPAH3UCTOPAX. pULlaHKs Ha OUMOJISIPHBIX TPAH3UCTOPAX

Hroro 4
Hroro 3a cemectp 36

9. CamocrosiTesqibHasi padoTa
Bunel camocTosTenbHOM paboThI, TPYIOEMKOCTh U (POPMHUpPYEMbIE KOMIIETEHIIMH IPEICTaBICHbI B

Tabimie 9.1.
Tabmuma 9.1 - Bujibl caMOCTOATEIHHON Pa0OTHI, TPYAOEMKOCTh U ()OPMUPYEMBIE KOMIICTCHIIHH
8 =
= a4 =
: | i3
Bunrr camocTosaTensHON & >~ ©
HazBanus pa3nenos Z 7 =5 @®opMBI KOHTPOJIS
paboTsl 2 s 2
X g8 =
a o 2
= S
3 cemecTp
1 1. Beenenue B pusuxy | [IpopabGoTka JIEKIIMOHHOTO 2 |IIK-7 Omnpoc Ha 3aHATHAX
TOJTYTTPOBOTHUKOB. MaTepuana
Uroro 2
2 @uznueckue npoiecchl | [loaroroBka k npakTuye- 2 |IIK-7 Onpoc Ha 3aHaTusax, Ot-
MIPU KOHTAKTE CKUM 3aHSATHUSAM, CEMUHA- YeT MO MPaKTUYECKOMY 3a-
Pa3HOPOIHBIX MaTepHAJIOB | paM HATHUIO
(p-n- mepexo1, KOHTaKT IToaroroBka K mpakTuie- 2
MCTaJUT-IONYIPOBOMHIK, | oyt 3asTHSIM, CEMUHA-
reTeponepexon). pam
[TonroToBka K mpakTuye- 2
CKHM 3aHSTHSAM, CEMHHA-
pam
IToaroroBka K npaxkTuye- 2
CKUM 3aHATHUSAM, CEMUHA-
pam
[TogroroBka k mpakTuue- 2
CKHM 3aHATHUSAM, CEMUHA-
pam
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
Uroro 12
3 ®usnueckue npoueccel | IlogroroBka k nmpakTuye- IIK-7 Omnpoc Ha 3aHsaTHAX, OT-
B CTPYKTYpE C IBYyMS CKUM 3aHSATHUSAM, CEMUHA- 4eT 10 J1JabopaTopHoil pa-
B3aUMOJICHCTBYIOIIUMU | paM 6ote, OTYET MO MpaKTUIe-
nepexoiaMu u eé TpopaGoTKa TeKIHOHHOTO 2 CKOMY 3aHSTHIO
TaTHYECKU
CTaTHHCCKUe MaTepuana
XapaKTEePUCTUKH.
OdopmieHre 0TYETOB 10 4
nabopaToOpHBIM paboTam
Hroro 10
4 ®dusundeckue mporeccsl | [loaroroBka k npaktuye- 4 TIK-7 OTtyer 1o MHAUBUAYAITb-
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B CTPYKTYpE MeTasll-

CKHUM 3aHATHUAM, CCMHUHA-

HOMY 34a/IaHH1O, OTuet no

JIDJIEKTPHK- pam naboparopHoii pabote, OT-
IIOJIYIIPOBOJHUK U €€ -
YIIPOBOT u eé TIOrOTORKA K IPAKTHYE- 2 YeT 0 MPAKTUYECKOMY 3a
TaTHYECKU
craTiieckue CKHM 3aHSTUSAM, CEMHHA- HATHIO
xapa .
PaKTEPUCTUKU pam
[TpopaboTka JIEKITMOHHOTO 2
MaTepuana
OdopmiieHre 0T4ETOB 1O 4
nabopaTopHbIM paboTam
Hroro 12
5 ®uznyueckre 0OCHOBBI [IpopaboTka JIEKIIMOHHOTO [IK-7 OT4eTt Mo UHANBUYAITb-
yIpaBJeHHs] TOKOM KaHalla | Marepuasa HOMY 33JIaHHIO
C IIOMOLIBIO Wroro 2
YIPaBJISIOUIETO MePexoa.
6 ®OTOPNEKTPUUECKUE [TpopaboTka JIEKITMOHHOTO 2 |IIK-7 Onpoc Ha 3aHATHSIX
SIBIICHUS B MaTepuaita
TOJTYTTPOBOJTHUKAX. Wroro 2
7 ®U3NYECKUE OCHOBBI [TpopaboTka JIEKITMOHHOTO 2 |IIK-7 Ormpoc Ha 3aHATHAX
ANIEKTPOBAKYYMHBIX MaTepuana
mpHOOpOB Hroro 2
8 Knaccudukarms [TpopaboTka TeKIHOHHOTO 2 |1IK-9 Ornpoc Ha 3aHATHAX
JIOTHYECKHUX AJIEMEHTOB. | Marepuala
HOBH
OcnoBHES Hroro 2
XapaKTePUCTUKHU U
MapaMeTpsl JOTHIECKUX
3JIEMEHTOB.
9 CxeMa J10rH4eCKOro [ToaroroBka k mpakTuue- 4 TIK-9 OT4er no UHANBUYAIIb-
OTpHUIIAHMS HA CKHM 3aHSATHSAM, CEMHHA- HOMY 3ajanuio, OTYeT 1mo
OUIONSPHBIX pam naboparopHoii padote, OT-
aH3UCTOpax. 9eT 110 MPAKTHICCKOMY 3a-
B P [TpopaboTka JIEKITMOHHOTO 2 CT 10 Ipa CCKOMYy 38
HATH
MaTepuana 0
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Hroro 10
10 DnemMeHTHI [TpopaboTka JIEKITMOHHOTO 2 |TIK-9 Ompoc Ha 3ansaTusax, OT-
TPaH3UCTOPHO- Marepuaa 4eT 1o 1abopaTopHoil pa-
AQH3UCTOPHOM JIOTUKHU T
gTﬂ) P 1o OdopmiteHre 0TIETOB TIO 4 Gore
) JabopaToOpHBIM paboTam
Hroro 6
11 Cxema oru4eckoro [TpopaboTka JIEKITMOHHOTO 2 |IIK-9 OTtyer 1o MHAUBUAYATb-
OTpUIIAHMS HA TIONIEBBIX | MaTepuana HOMY 3aaHuto, OT4eT no
TPaH3UCTOpPaX. i
paH3ucTOpa OQOPMIICHHE OTHETOB T 4 nmabopaTopHOi paboTte
nabopaTopHbIM paboTam
Hroro
12 Jlormueckue 3nemenThl | [IpopaboTka JIEKIIMOHHOTO [IK-7 Ormpoc Ha 3aHATHAX
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JTUHAMHYECKOTO TUTIA. MaTepuana
Utoro 4
13 3anomunaronue [TpopaboTka TeKIHOHHOTO TIK-7 OTyeT Mo MHANBUTYAIIb-
JIOTUYECKHE DJIEMEHTBI Marepuaa HOMY 3a/IaHHIO
Utoro 1
14 OcHoBBI [TpopaboTka JIEKITMOHHOTO 1 ITK-7 Onpoc Ha 3aHATHSAX
(GyHKIMOHATHHON MaTepuana
ANIEKTPOHUKH. Wroro |
[IepcriekTuBEI pa3BUTUSA
MUKPO3JIEKTPOHHUKH,
HAHORJIEKTPOHUKA.
Hroro 3a cemectp 72
IToxroroBka m cimada dK3a- 36 OK3aMeH
MeHa
Hroro 108
9.1. Bonipocs! AJ1sl NOATOTOBKM K MPAKTUYECKUM 3aHATUIM, CEMUHAPaAM
1. bBunomnspHble TPaH3UCTOPHI B TPEX CXEMaX BKIIIOUCHHS
2. Pa3HOBUAHOCTH MOJTYNPOBOIHUKOBBIX TMO/IOB
3. OueHka ObICTPOJCHCTBHS
4. Pa3HOBHUIHOCTH MOJIEBBIX TPAH3UCTOPOB
9.2. Bonipochl Ha MPOPadoOTKY JEKHMOHHOI0 MaTepuaJjia
1. Pa3HOBHIHOCTH ONTO3IEKTPOHHBIX MPUOOPOB
2. OrmeHka ObICTPOJICHCTBUS M HATPY30YHOM CTOCOOHOCTH
3. TloneBble TPaH3UCTOPHI C YIPABISIOUINM IIEPEXOIOM
4. Tpurrepsl Ha OUIOJSIPHBIX U TOJIEBBIX TPAH3UCTOPAX
5. Omnenka ko3¢ dunrerTa 00beIMHEHUS 110 BXOAY U KO3 GHUIIMEHTA PA3BETBICHHS 110 BBIXOMY
6. Pacuer KOMIIOHEHTOB JIOTHYECKUX 3JIEMEHTOB Ha JTUOJAX, OWUTOJSPHBIX U TMOJIEBBIX TPAH3U-
cTopax
10. KypcoBasi paGora (mpoexr)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucreMa JJisi OlEHKH YCIIeBA€MOCTH CTYA€HTOB

11.1. BaniabHbIe OLlEeHKH VIS 3JIEMEHTOB KOHTPOJIS
Tabmuma 11.1 — bayuibHBIC OIIEHKH TSI 2JIEMEHTOB KOHTPOJIS

. . MakcumanbHbII
. MakcumanbHbBIN MaxkcumaTbHBIT
DneMeHTHl y4eOHOI 0aJut 3a nepuos Bcero 3a
6amt Ha 1-yto KT ¢ | ©Oamn 3a nepuon
NEeITENbHOCTH mexay 2KT u na ceMecTp
Hayana ceMectpa | Mexay 1KT u 2KT
KOHEIl ceMecTpa
3 cemecTp
Ormpoc Ha 3aHATHSX 5 5 10
OTyeT N0 MHAUBUYAIIb- 5 5 5 15
HOMY 3aJJaHUIO0
Otuet no nabopaTopHOii 10 10 10 30
pabore
OTt4er 1o NpaKkTUIECKOMY 5 5 5 15
3aHATHIO
Hroro makcumym 3a nepu- 20 25 25 70
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on

DK3aMeH 30

Hapacraromum ntorom 20 45 70 100

11.2. Ilepecyer 0a/1710B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OanoB B OLIGHKH 32 KOHTPOJIbHBIE TOUKH MIPE/ICTaBiIeH B Tabmuie 11.2.
Tabmuma 11. 2 — [lepecueT 6aJIJIOB B OIIEHKH 32 KOHTPOJIBHBIE TOUKH

Banibl Ha 1aTy KOHTPOJIBHON TOYKH OneHka

> 90% ot MakcuManbHOU cyMMBbI OamioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcuMaIbHOM cyMMbl OaisioB Ha naty KT

4
Ot 60% 110 69% oT MakcuMaIbLHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. IlepecyeTr cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY

[TepecueT cymmbl 6a/JIOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLIEHKY MpEACTaBiIeH B TaOiule
11.3.

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

Urorosas cymma 6aiisos,

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

9K3aMeH

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

4 (xopomio) (3a4TeHO) 75 - 84 C (xopor1wo)
10-74 D (ynoBnerBopuTeIbHO)
65 - 69

3 (yZIOBJIETBOPUTENBHHO) (3aYTEHO) 60 - 64 P ———
2 (seynOBICTBOPHTENSHO) (HE Hwxe 60 6ammos F (HeynoBneTBOpHUTEIHHO)

3a4TEHO)

12. Y4yeOHO-MeTOANYeCKOEe 1 MHPOPMALMOHHOE 00ecreyeHne TUCHMIITIMHbI

12.1. OcHoBHas1 JuTEpaTypa
1. VYuebHoe nocobue «MukpoanekrpoHukay : s nHanpasnenus noarotoBku 210100.62 «nek-
TPOHHKA M HaHO3JEKTpoHUKay. [Ipoduns: «IIpombinuiennas anekrponuka» / Jlerocraes H. C. - 2013.
172 c. [DnexTpoHHbI pecype]| - Pexxum gocrtyma: https://edu.tusur.ru/publications/4280, nara oGparie-
aus: 17.03.2017.

12.2. lonosiHuTEIbHAS JIUTEPATYPA

1. 1. T'yces B.I'. Dnekrponnka: YueOHOe mocoOue s By30B. — 2-€ U3/., epepad. u gom. — M.:
Bricmas mkomna, 1991. — 622 c. (manmuue B 6udimotexe TYCYP - 73 3k3.)

2. Crenanenko N.I1. OCHOBBI TeOpUHU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM: HAYYHOE U3AHHUE.
— 4-¢ u3n., nepepad. u gomn. — M.: Dueprus, 1977. — 671 c. (81) (manuuue B 6ubmorexke TYCVYP - 81
9K3.)

3. 4. XKepebmor N.I1. OCHOBBI AMEKTPOHUKH. — 5-€ U31., epepad. u gom. — JI.: DHeproaromus-
nart, 1990. — 352 c. (53) (nanmune B 6ubmuorexke TYCVYP - 53 9k3.)

4. 5. ABacB H.A. OCHOBBI MUKPO3JIEKTPOHUKU: PEKOMEHI0BAHO MUHHUCTEPCTBOM 00Opa30BaHUSI.
— M.: Pammo u cBsi3b, 1991. — 287 c. (87) (manuuune B 6ubmmotexke TYCYP - 87 9k3.)

5. 9. NukoBuu B.M. Dnekrtponuka. YueOHoe mocoOue st By3oB. — Tomck: M3garenbcTBo
Tomckoro yausepcurera, 2006. — 358 c. (114) (manuuue B 6udbmnoteke TYCVYP - 114 7k3.)
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12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. 2. HccrnenoBanue BOJIBTAMIEPHBIX XapaKTEPUCTUK OUIOJISPHBIX TPAaH3UCTOPOB [DJIEKTPOH-
HBII pecypc]: PykoBoacTBo k saboparopHoil padote / Konosanos B.®., [llanumos B.A. — Tomck: TVY -
CVYP, 2012. — 11 c. [DnekTpoHHBIi pecypc, noctyn http://tu.tusur.ru/upload/liblink/elect.rar cBoGomHbII
[DneKTpOoHHBIN pecypc]. -

2. 3. HUccnenoBaHue BOJBT-aMIEPHBIX XApAaKTEPUCTUK IOJIEBBIX TPAH3UCTOPOB [DJIEKTPOHHBIN
pecypc]: PykoBoactBo k naboparopHoii padore / Konosanos B.®., llanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DmekTpoHHBIN pecypc, moctym http://tu.tusur.ru/upload/liblink/elect.rar cBOOOHBIH].
[DneKTpOHHBIN pecypc]. -

3. 5. UccnenoBanue 6a30BOro snemMeHTa TpaH3UCTOpHO-TpaH3ucTtopHoil jnoruku (TTJI) [Dnek-
TPOHHBIN pecypc]: PykoBoacTBo k nmaboparopHoii padbote / Konosanos B.®. — Tomck: TYCYP, 2012. — 26
c. [DnexTponHsbIil pecype, nocTym http://tu.tusur.ru/upload/liblink/elect.rar cBoGOaHBIN]. [DNEKTPOHHBIN
pecypc]. -

4. 6. UccnenoBaHue JIOTUYECKOTO 3JIEMEHTa HAa KOMIUIEMEHTApHBIX IOJIEBBIX TPAH3UCTOpax C
uHayuupoBanHbIM kaHanoMm (KMJIIT) [Dnextponnslii pecypc]: PykoBoacTBo k 1aboparopHbIM paboTam /
Konoaios B.®. - Tomck: TYCYP, 2012. — 26 «c. [DnekTpoHHBIA pecypc, IOCTYII
http://tu.tusur.ru/upload/liblink/elect.rar cBoboaHEbII]. [DnekTpoHHBIH pecypc]. -

5. 7. DnexktpoHuka [DneKTpOoHHBIA pecypc]: YueOHOe mocobue 1o MpoBEACHUIO MPAKTUYECKUX
3ansatuii / KonoBanoB B.®. — Tomck: TYCVYP, 2012. — 9 c. [DnekTpoHHBIH pecypc, IOCTYI
http://tu.tusur.ru/upload/liblink/elect.rar cBoO0aHBIH |. [ DIEKTPOHHBIHN pecypc]. -

6. 8. Jleroctaes H.C., YerBepros K.B. MukpocxemorexHuka: PykoBoAcTBO K opraHuzanuu
caMoCTOsTeNIbHOU paboThl. — Tomck: ToMckuii TocyIapcTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U pa-
IuodekTpoHuky, 2012. — 46 c. Pexxum pocrtymna: http://www.ie.tusur.ru/docs/Ins/mst.zip [DneKTpoHHBIN
pecypc]. -

12.3.2 YuyeOHO-MeTOAMYECKHE TIOCOOUS ISl JIUI] C OTPAHNYEHHBIMHA BO3MOKHOCTSAMM 3/10POBbSI

Y4eOHO-MEeTOAMUECKNE MAaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydyaromumxcs
U3 4YKCa MUHBAJIUAOB NPEJOCTaBISAIOTCA B (opMax, aJalTUPOBAHHBIX K OTPAHUYEHUSIM HX 3/10pPOBbS U
BOCTIpUATHS WH(POPMALIUH.

JLst a1l ¢ HAapyLIeHUsIMM 3peHus:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIist M1 ¢ HApPYLIeHUsIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JIst id1l ¢ HApYLIeHUSIMH ONIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. Ba3bl 1aHHBIX, HH)OPMAIIMOHHO-CIIPABOYHbIE, MOMCKOBbIE CHCTEMBI i Tpedyemoe
NMporpaMMHoe odecrneyeHue

1. 1. Caiir kadenpst TV http://tu.tusur.ru

2. 2. Pecypcwi kadenp 19, DCAY

3. 3. Hayuno-o6pazoBarensHbiii moptasn TYCVYP http://edu.tusur.ru/

13. MaTepuajibHO-TEXHHYECKOE O0ecredeHue TN CHUNINHbI
13.1. O01mue TpedOBaHNSA K MATEPHAJIbHO-TEXHUYECKOMY 00eCreYeHUI0 TN CHUTITTHHBI

13.1.1. MaTepuajibHO-TEXHMYECKOE O0ecrieyeHue sl JIEKIMOHHbIX 3aHATHH
Jnst mpoBenieHns 3aHATUI JICKIIMOHHOTO THIIA, TPYMITOBBIX M MHANBUYAJIbHBIX KOHCYJbTAIUH, T€-
KYILEr0o KOHTPOJISL U MMPOMEXKYTOUHOM aTTECTallMU UCIIOJIb3yeTCsl yueOHasl ayIuTopus, C KOJIMYECTBOM II0-
canmouHbiXx MecT He MeHee 100, o0opymoBaHHast TOCKOM M CTaHIApTHOM yueOHoM mebenbro. merorcest Ha-
TIIAHBIC HOCOGI/I}I B BUJIC Hpe3€HTaHHﬁ 110 JICKIITMOHHBIM pa3ﬂenaM AUCIIUITJINHBI.
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13.1.2. MaTepuaJbHO-TEXHHYECKOe o0ecnedyeHue I NPAKTHYECKUX 3aHATHI
Jlns npoBeeHnsl MPaKTUYECKUX (CEMUHAPCKUX) 3aHATHI UCTIOb3yeTcs yueOHas ayauTopus, pac-
noJiokeHHast o azapecy 634034, Tomckast o6nacts, . Tomck, Bepmmauna ynuua, 1. 47, 2stax, aya. 218 .
CocraB obopymnoBanus: YueOHas MmeOenb; Jlocka MarHuTHO-MapKepHas.

13.1.3. MaTepuajibHO-TeXHHYECKOe oDecrieueHue 1JIs1 J1a00paTopHbIX padoT
Jis mpoBeneHus 1a0OpaTOPHBIX 3aHATHHA HCHONb3YyeTcs yueOHO-HCCiIeqoBaTenbCcKas 1abopaTo-
pusi, pacriosioxkeHHas 1o aapecy 634034, Tomckast o6macts, . Tomck, Bepmmanna ynuna, a. 47, 2 stax,
ayn. 218. CocraB obopynoBanus: YueOHas MeOelb;1a00paTopHble MAaKeThl CO CMEHHBIMU JIMIIEBBIMH Ta-
HEJISIMU B KOJIMYECTBE O IIIT. JINIEBBIX MaHenei 18mT.

13.1.4. MaTrepuaJibHO-TeXHUYECKOe o0ecnevyeHne 1JIsl CAaMOCTOSITeIbHOM PadoThI
st camocTosTeIbHON paboThl UCMONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noJiokeHHast 1o azapecy 634034, r. Tomck, yn. Bepmmanna, 47, 2 stax, aya. 218. CoctaB 000pynoBaHus:
yaeOHast Mebelb; 1a00paTOPHBIC MAKEThl, METOMYECKIE YKa3aHHS

13.2. MaTepuajbHO-TeXHHYeCKoOe o0ecriedyeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl unaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenuaIbHOr0 Ha3HAUEHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYIIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIN-
BalOIIEH anmapaTypbl, MYIbTUMEAMWHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHUeMa/Tepenauut
y4eOHOI MHPOPMAITUK B JOCTYMHBIX (hopMax JUIs CTYJIGHTOB C HAPYIICHUSIMHU CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOM CHCTEMBI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJEHTHI C HAPYIICHUEM Cllyxa, 000pylI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKON, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu 00yueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMHM IIPEYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTH IPOCMOTpA YIAJIEHHBIX OOBEKTOB (Hampumep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIHM BUIEOYBEIMUUTENEH )1 yAaJIEHHOTO IPOCMOTpaA.

ITpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-IBUIaTEeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOMCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpUeMa/Tiepenaun
yueOHOll nH(popMaluu B JOCTYNHBIX (opMax A CTyAEHTOB C HapyIIEHUSMHU ONOPHO-ABUIaTEIbHOIO
anmapara, MOOWJIBHOM CUCTEMbI 0OyUeHHS ISl JIIOJIeH C MHBAIHUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallun
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC IJI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH ¥ OCBOCHHSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMIIETEHIIMI MpU MPOBEACHUU TEKYIIEH,
MIPOMEKYTOYHOM aTTECTALUU 110 AUCITUIUIMHE MPUBEICH B MPUIIOKEHUH K pabodeil mporpaMme.

14.2 TpeGoBanusi K (pOHIY OLEHOYHBIX CPEACTB JJIf JHUI[ C OTPAHUYECHHBIMH BO3MOKHOCTAMM
310POBbA
J171st CTyI@HTOB C MHBATUAHOCTHIO MPEAYCMOTPEHBI AOMOTHUTENBHBIE OIIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX YKa3aH B TaOJUIIE.

Taﬁ.lmua 14 — HO]’[OJIHI/ITGJILHLIQ CpeacTBa ONCHUBAHMSA TJIA CTYACHTOB ¢ THBAJIUJIHOCTBIO

BI/I,Z[I)I JOIIOJITHUTEIIBHBIX OIICHOYHBIX cDOpMI:uI KOHTPOJIAA U OUCHKH

Kareropuu cryneHToB
CPEICTB pe3ynbTaToB 00y4eHus

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Tpenmy1iecTBEHHO MUCHMEHHAS
npoBepKa

C HapymieHusiMu
ciyxa

C mapymenusamu | CobeceoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas MTPOBEpKa

3peHHUs OIIPOC MO TEPMUHAM (MHAMBHYaIbHO)
C HapyuieHusMu Pemenne quctaHIMOHHBIX TeCTOB, | [IpeMMyIeCTBEHHO TUCTAHLIMOHHBIMU
OIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCEMEHHBIE METOJaMH
JIBUTATEIILHOIO CaMOCTOATEINIbHbIE Pa0OTHI, BOIPOCHI K
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arrapara 3aUCTy

C orpanuueHusiMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpeumMy1iecTBEHHO IPOBEPKA
o01IeMe TMIIUHCKUM paboThl, BOIIPOCHI K 3a4ETy, METOAAaMU, UCXOI U3 COCTOSHUSA
[IOKa3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3 MeTonuueckne peKOMeHAANMH N0 OLEHOYHBIM CPeACTBAM /IS JIMI ¢ OTPAHHYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynerToB ¢ OB3 npenycMaTpuBaeTcs HOCTyIHAs GopMa IpeoCTaBICHUS 3aIlaHui OI[CHOY -
HBIX CPEJICTB, & UMEHHO:

- B IIe4aTHOU (hopme;

- B [le4aTHOU (hopMe C YBETUUEHHBIM LIPUPTOM;

- B (hopMe INIEKTPOHHOT'O IOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUS BCIYX;

- MPEIOCTABJICHUE 3a/IaHUS C UCTIONB30BaHUEM CYpPJIOTIEPEBO/IA.

CryneHTaM C MHBAJUAHOCTHIO YBEIMYMBAETCS BpeMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJIbHBIE
BOMPOCHI. J{JIst TAKMX CTYAEHTOB IpeIyCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JaHUsl, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- HabOp OTBETOB C UCHOJIH30BAHUEM YCIIYT ACCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Iponienypa oleHHBaHUSI PE3yIbTATOB OOYYEHHUS MHBAJIUAOB 1O AMCIUIUIMHE TPEIyCMaTpUBAET
npenocTaBienrne nHbopMalu B hopMax, aJanTHPOBAHHBIX K OTPAaHUYEHUSIM UX 37I0POBbS M BOCTIPUSTHUS
UH(pOpPMALIUH:

JIst iu1l ¢ HApYLIEeHUsSIMM 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU (hopMe yBETUYSHHBIM MIPUPTOM.

JIst M1 ¢ HAPYLIeHUsIMH cJIyXa:

- B (hopMe IIMEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

JI1s1 1M1 ¢ HAapyIIeHUSIMM ONIOPHO-ABUIaTeJILHOI0 annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU (opme.

[Tpu HeoOxoaMMOCTH /17151 00YHAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOLEIypa OLIEHUBAHUS PE3yIbTaTOB
00yYeHHUsT MOXKET MPOBOIUTHCS B HECKOIBKO ATAIOB.
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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

TeH, COOPYKEHUH U CPEJICTB UHPOKOMMYHHUKA-
L[I/Iﬁ B COOTBETCTBHU C TCXHUYCCKUM 3aJaHUEM
C UCIOJIb30BAHUEM KaK CTaHIapTHBIX METO/IOB,
IpUEMOB U CPCACTB aBTOMATHU3allUH IPOCKTU -
POBaHMUS, TaK U CAMOCTOSITENILHO CO371aBaeMbIX
OPUTHHAIBHBIX IIPOrpaMM

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
TIK-7 TOTOBHOCTBIO K U3YYEHUIO HAyYHO-TEXHUYE- Jomxken 31arh CTYyIEHT JOJIKEH 3HATh:
CKOHM MH(pOpMAINU, OTEYECTBEHHOTO U 3apy- YCTPOMCTBO Y IIPUHIMUII ACHUCTBUSA, YCIIOB-
OC)KHOTO OTBITA IO TEMATHKE MPOEKTa HbIe TpaduuecKue 0003HAYCHHS TPAH3U-
TOPHBIX e, JOTHYECKIX MEHTOB
I1K-9 YMEHUEM IIPOBOJAUTH PACUYETHI 110 IIPOEKTY Ce- cTop KULIOHCH, JIoruHec HIEMEHTO

«», «JIN» Ha TUCKPETHBIX U UHTE-
IpaJIbHBIX KOMIIOHEHTaX. - YCTPONUCTBO U
MIPUHITUTT JCHCTBUSA, YCIIOBHBIE Tpaduye-
CKHe 0003HAUCHUS YCHIIUTENCH U peoo-
pasoBaresieil aHAIOTOBBIX JIEKTPUICCKHUX
CUTHAJIOB Ha TMOJIEBBIX U OUIOISIPHBIX
TPaH3UCTOPaX, ONEPANMOHHBIX YCHUITUTE-
JISIX. MUKPOCXEMOTEXHUKY, TPUHITUIIBI pa-
00TBI 0a30BBLIX KACKAIOB JIOTHUECKUX DJe-
MEHTOB IU(POBBIX CXEM U BBITIOIHITH UX
MOJICJTUPOBAHME TI0 TUITOBBIM METOTUKAM;
Homxen ymers CTyACHT JOJIKEH YMETh:
00BSACHATHh PU3NUECKOE HAZHAUCHUE DTS-
MEHTOB aHAJIOTOBBIX U ITU(PPOBBIX CXEM U
WX BIMSIHUE Ha TIapaMeTphbl 0a30BBIX KacKa-
JIOB. - IPOBOJIUTH AJIEKTPUUECKUE PACUETHI
9JIEMEHTOB OTIEJIbHBIX KACKaI0B C UCIIOJIb-
30BaHMEM CTAH/JIAPTHBIX MMAKETOB MPUKIIAI-
HBIX [IPOTPamMM;

Homxen Branets CTyACHT JOJKEH BIia-
JIeTh: HaBBIKAMH U3MEPEHUS XapaKTepH-
CTHK ¥ MTapaMETPOB IUPPOBBIX U aHAJIOTO-
BBIX MHTETPAJIBHBIX CXEM U METO/IaMH Ma-
TEMaTUYECKOTO MOJCIIUPOBAHUS KOMIIO-
HEHTOB M CXEM; - HaBBIKAMU 00OBEKTUBHOM
OLIEHKH BO3MOXKHOCTEH (PYHKIIMOHAIBHOM
ANIEKTPOHUKH. ;

OO01e xapakTepUCTUKU TMOKa3aTeled U KpUTEpHEB

NIPUBEICHBI B TaOHIIE 2.
Tabmuua 2 — O0ume XapakTepUCTUKH MTOKa3aTeNe U KpUTEPHEB OLICHUBAHMS KOMITETEHIIHI TI0 3Tarnam

OLICHMBAHUS KOMIIETCHIIUM Ha BcCeX ATarax

Ilokazarenu u
KpUTEPUHN

3HaTh

VYMeTh

Bnanerts

OTaryHO (BBICOKHIA
YPOBEHD)

Ob6nanaer (hakTHUECKUMU
Y TEOPETHUECKUMU 3HAHU-
SIMU B TIpeieNax u3ydae-
MOl 06J1aCTH ¢ TOHUMAaHU-
€M IpaHul] IPUMEHUMOCTH

O6nagaer Auana3oHoOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX Ui Pa3BUTHUS
TBOPYECKUX pELICHUH, a0-
CTparupoBaHus MpoodsiemM

Kontponupyet pabdoty,
IIPOBOJIUT OIICHKY, COBEP-
IICHCTBYET JCHCTBUS pa-
0O0TEI

Xoporto (6a30BbIH

3HaeT (aKThl, MPUHIIMIIGI,

O0nagaeT quana3’oHoOM

BCpCT OTBCTCTBCHHOCTD 3a
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YPOBEHB) IPOLIECCHI, OOIIME MOHSA- | TPAKTUYECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4 B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMbIX JUIsS PEIICHHs | CIICJOBaHUH, IPUCTIOCa0-
MO oOmacTu OIIpEICIEHHBIX IPOOJIEM B | TMBACT CBOE TMOBEJICHNE K
00JIaCTH UCCIIEIOBAHUS 00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM
VYnosnerBoputenb- | Ob6nagaer 6a3oBbiMu 00- | OGnagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-
HO (IIOPOTOBBIH IIUMH 3HAHUAMHU YMEHHSMH, TpeOyeMbIMH | OIMIOICHUN
YPOBEHB) JUIS1 BBITIOJTHEHUS! TIPOCTHIX
3amaq

Tabmuna 3 — Drarmbl

2 Peasn3anus KOMIETEeHIM I

2.1 Komnerenuus I1K-7

[TIK-7: TOTOBHOCTBIO K M3YYECHHUIO HAyYHO-TEXHHMUYECKOW HH(OpMAIMM, OTEYECTBEHHOTO U 3apy-
0€XXHOTr0 OIbITA [0 TEMATUKE IIPOEKTA.

Jiis hopMHUpOBaHUS KOMIIETEHIIMA HEOOXOIMMO OCYIIECTBUTH PSiJ ATAoOB. DTarbl HOpMUPOBAHUS
KOMIIETEHIIUH, IIPUMEHSAEMbIE [UIsl 3TOTO BUABI 3aHATHI M MCIOJIb3yEeMbIE CPEICTBA OLCHUBAHMS IPEN-
CTaBJICHBI B TabnuIle 3.
OPMHUPOBaHU KOMIIETECHIIMY U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

CocTtasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

(busnveckue sBICHUS U

3¢ (deKThI, OnpeeIsIone
NPUHITHIT JCHCTBUS OCHOB-
HBIX TTOJIyTIPOBOTHUKOBBIX,
AIIEKTPOBAKYYMHBIX U
OIITOAJIEKTPOHHBIX MPHUOO-
poB

- DKCIIEPUMEHTAIBHO
OTIPEIETSATh CTATUYCCKUE
XapaKTePUCTUKH U Tapa-
METPBI Pa3IMYHBIX CTPYK-
Typ Ha OCHOBE OTeUe-
CTBEHHOTO U 3apy0eKHOTO
OTIBITA IO JAHHOW TEeMAaTH-
Ke;

HaBBIKAMH PaOOTHI C THUIIO-
BBIMH CPEJICTBAMHU U3ME-
PEHHI C LEIbI0 KOJnYe-
CTBECHHOM OIICHKH OCHOB-
HBIX TTapaMEeTPOB U CTaTH-
YECKUX XAPAKTEPUCTUK
M3y4aeMbIX CTPYKTYp Ha
OCHOBE M3yYEHHS HAy4YHO-
TEXHUYCCKON MH(pOpMa-
IIUH.

Bunwl 3agstuit

* [IpakTuueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI;

e Jleknum;

* CamocrosTenbHas pa-
ooTa;

* IlpakTuueckue 3aHs-
THS;

» JlabopaTtopHbie pabo-
THI,

o Jlexnmuy;

» CamocTosiTeNnbHas pa-
oora;

» JlaGopatopHsbie pabo-
THBI,

* CamocTodrenbHas pa-
0oTa;

Hcnonb3yembie
CpeJlICTBA OLICHUBA-
HUs

* Oruer no 1aboparop-
HO¥ paborTe;

* Otyer no UHIAUBUIY-
aIbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHUSX;
* Oryer 1o npakTuye-

CKOMY 3aHSTHIO;
e DK3aMeH;

* OrtueTt no nabopatop-
HO¥ paboTe;

e OTyeT N0 UHJIUBUITY-
aJIbHOMY 33JIaHUIO;

* Ormnpoc Ha 3aHATHSIX;
* Ortuer 1o mpaxkTHye-

CKOMY 3aHSTHIO;
* DK3aMeH;

* Oruer no aboparop-
HOM pabore;

* Otuer N0 UHJIUBUIY-
aIbHOMY 3a/1aHUIO;

* Oryer 10 npakTUyie-
CKOMY 3aHSITHIO;

e DK3aMeH;

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

omure 4.
Tabmuua 4 — Iloka3arenyu U KpUTEPHUH OIICHUBAHMS KOMIIETEHIIMU Ha dTanax

Cocrasn 3HaTH YmMmers Bnaners
OTIU4YHO * (uznyUeckue sIBICHUS * HAXOIWUTH 3HAUCHUS * HaBBIKaMU padOTHI C

(BBICOKUI YPOBEHbD)

u 3¢ exTrl, onpenensio-

ANEKTPOPU3NIECKUX TMa-

TUIIOBBIMH CPCACTBAMU
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1IMe IPUHINI 1eUCTBUS
OCHOBHBIX TOJIYITPOBO/I-
HUKOBBIX, JJIEKTPOBAKY-

YMHBIX U ONTO3JIEKTPOH-
HBIX TIPUOOPOB;;

pamMeTpoB MOIYIPOBOJI-
HUKOBBIX MaTepUajIOB
(KxpeMHus, TepMaHus, ap-
CEHUJIa TaJTusl) B y4e0-
HOM Y CIIPaBOYHOM JTU-
Teparype JJIsl OLIEHKH UX
BIIMSIHUSI HA TTapaMeTphl

CTPYKTYD;,

U3MEPEeHHH C IENbIO U3-
MEpPEHHS OCHOBHBIX I1a-
paMeTpOB M CTAaTUYECKUX
XapaKTEepPUCTUK U3ydae-
MBIX CTPYKTYp Ha OCHOBE
W3Y4YeHUS] HAyYHO-TEXHU-
yeckor nHpOpMaIH

Xoporto (6a30BbIH

® OCHOBHBIC SBJICHUS H

® HaXOIUThb OCHOBHBIC

¢ - HaBbIKaMH pa6OTH C

YCIOBHBIX IpadpuaecKux
0003HAYEHUSX MOTYIIPO-
BOJIHUKOBBIX ITPUOOpPax 1
UX TIapaMeTpax Ha OCHO-
BE M3YUYCHUS HAYIHO-TEX-
HUYECKOU MH(DOpMAIIH; ;

YPOBEHb) 3 eKThI, OIpenesIo- napaMeTphbl HOIYOPOBOJ- | THUIIOBBIMH CPEACTBAMU
1IM€ NPUHLMI JEUCTBUS | HUKOBBIX MAaTEpUAJIOB ;; M3MEPEHUH C LEJIBIO T10-
MOJIYIPOBOIHUKOBBIX, JIy4€HHUs KOJTUIECTBEH-
3JICKTPOBAKYYMHBIX 1 HBIX OIICHOK OCHOBHBIX
OITORICKTPOHHBIX MPU- rmapaMeTpoB U XapaKre-
00poB;; PHUCTHK ITOJTYIIPOBOIHH-

KOBBIX CTPYKTYp Ha
OCHOBC H3Y4YCHUSI
Hay4YHO-TEXHUYECKOW HH-
dbopmanum. ;

VYrnosnerBopurensH | * OpHEHTHPYIOTCS B * JloHumars MaTeMaTH- | * HaBBIKAMU PaOOTHI C

0 (IOpOroBeIi YCTPOMCTBE M OCHOBHBIX | YECKHE MOJEIM pacCMar- | TUIIOBBIMH CPEICTBAMU

YPOBEHB) MIPUHIUIIAX IEUCTBUA, pHUBacMBIX CTPYKTYD, U3MEPEHUH C LIEIBIO 110-

OTIpe/IEeTISATh XapaKTepu-
CTHKH U TIApaMETPHI paz-
JUYHBIX CTPYKTYp Ha
OCHOBE OT€YECTBEHHOIO
1 3apy0eHOTO OIBITa O
JAHHOM TeMaTHKe B CO-
CTaBe KOMaH/bl.;

JTYYEeHUs] KOINICCTBEH-
HBIX OIICHOK OCHOBHBIX
napaMeTpOoB U XapakKTe-
PUCTHK U3y4aeMbIX

CTPYKTYD ;

IIPOIPaMM.

2.2 Komnerennus INK-9

[1K-9: ymeHneM npoBOAUTH PacUeThl MO MPOCKTY CETEH, COOPYKEHUN U CPeICTB WH(HOKOMMYHH -
KaI_II/II\/JI B COOTBCTCTBUU C TCXHUYCCKHUM 3aJJaHUCM C UCIIOJB30BAHHUCM KaK CTAHAAPTHLIX MCTOHOB, IMPUC-
MOB U CpEACTB aBTOMAaTHU3allMM MPOEKTUPOBAHUS, TAK U CAMOCTOSATENBHO CO37]aBa€MbIX OPUTMHAIBHBIX

st popMupoBaHHS KOMIIETEHIIMH HEOOXOMMO OCYIIECTBUTH PSJT 3TAIOB. DTambl (HOPMUPOBAHUS
KOMIICTCHIINU, HpI/IMCHSICMBIG JJIA 9TOIr0 BUIOBI 3aH51TPII>i nu I/ICHOHB?)yeMLIe Cpe,Z[CTBa OILICHHUBAaHUA Hpez[-
CTaBJIEHBI B TAaOJIHIIE 5.
OpMI/IpOBaHI/DI KOMIICTCHIINU U I/ICHOJ'II:?)yeMBIC Cpe,Z[CTBa OILICHHUBAHUA

Tabmuma 5 — Dransl

Cocras

3HaTh

YMeTh

Braanern

CopepxaHnue 3Ta-
OB

* MUKpPOCXEMOTEXHUKY U
MIPUHITUTIBI pabOTHI 6a30-
BBIX KacKaJOB, JIOTHYE-
CKHX DJIEMEHTOB U (ppo-
BbIX cxeM. * [locTtpoeHue
3JIEMEHTOB MaMATH CTaTU-
YECKOI'0 ¥ INHAMUYECKOTIO
TUIA U YCTPOUCTB Ha UX
OCHOBE B COOTBETCTBHH C
TEXHUYECKUM 3aJJaHUEM.

* [IpoBoauTh dEKTpUUE-
CKHE PAaCYETHI JIEMEHTOB
OT/EJIbHBIX KACKAI0B C UC-
II0JIb30BaHUEM CTaHJAPT-
HBIX METOJIOB U CaMOCTOsI-
TEJIBHO CO3/1aBaEMBIX IIPO-
IpaMM.

* HaBpikamu u3MepeHus
XapaKTEepPUCTUK U Mapa-
METpOB LU(POBBIX U aHA-
JIOTOBBIX MHTETPAIIBHBIX
CXEM U MX KOMIIOHEHTOB B
COOTBETCTBHMHM C TEXHHUYE-
CKHUM 3aJIaHUEM C HCTIOJb-
30BaHHMEM CPE/CTB aBTOMa-
TH3AIMH TPOCKTUPOBAHUS

Bunwl 3ansatuit

® HpaKTI/IquKI/IC 3aHA-
THA,

b

® HpaKTI/I‘-ICCKI/IC 3aHA-
THA,

b

 JlaGoparopHsie pabo-
THI,

3
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» JlabGopaTtopHsbie pabo-
THI,

e Jlexnum;

* CamocrosTenbHas pa-
oora;

» JlabGopaTtopHbie pabo-
THI,

o Jlexmmuy;

» CamocTosiTeNnbHas pa-
oora;

* CamocrosTeabHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* Oryer o naboparop-
HOI1 paborTe;

* OTuer o UHIAUBUIY-
aTbHOMY 3a/1aHUIO;

* Omnpoc Ha 3aHATHSIX;
* Oryer 1o npakTuye-

* Ortuer no naboparop-
HOI1 paboTe;

e OTueT o UHJIUBHUIY-
aIIbHOMY 33JIaHUIO;

* Omnpoc Ha 3aHATHSIX;
e Ortuer 1o npaxkTHye-

* Ortuer no nabopatop-
HOIi paboTe;

* OTuer no UHIUBHUIY-
aJIbHOMY 3a/1aHUIO;

* Oryer 1o npakTuyie-
CKOMY 3aHSTHIO;

CKOMY 3aHSTHIO; CKOMY 3aHSTHIO; * DK3aMeH;
e DK3aMeH; * DK3aMmeH;
DopMyJIMpPOBKa MOKA3aTeJIe U KPUTEPUEB OLECHUBAHUS JAHHOW KOMIIETCHIMU IIPUBEIECHA B Ta-
Omune 6.
Tabmuia 6 — [TokazaTeny ¥ KPUTEPUH OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax
CocraB 3HaTh YmeTh Bnagets
O1nnuno * e« VcrpoiicTBo v puH- | * * OOBsCHATH pusnde- | * * HaBpikamu 0OBEK-

(BBICOKHI YPOBEHB)

IIUIT JIEHCTBUS, YCIOBHbBIE
rpaduveckue 0003HaUe-
HUS TPAH3UCTOPHBIX
KIIFOUEH, JIOTHYECKUX
aneMeHTOB «I», « 1JIN»
Ha JUCKPETHBIX U UHTE-
IpajibHBIX KOMIIOHEHTAaX.;
* Iloctpoenue rneMeH-
TOB NIAMSITU CTaTHYECKO-
ro ¥ JMHAMUYECKOTO
THIIA U YCTPOWCTB HA UX
OCHOBE B COOTBETCTBHH C
TEXHUYECKHUM 3aJIaHUEM. ;

CKO€ Ha3Ha4YEeHHE DIIEMEH-
TOB aHAJIOTOBBIX U LU(-
POBBIX CXEM U UX BIIUS-
HUE Ha MapaMmeTpsl 0a3o-
BBIX KaCKaJI0B.C UCTIOJb-
30BaHUEM KaK CTaHAapT-
HBIX METO/IOB, TPUEMOB 1
CPEICTB aBTOMATU3AIlIUN
MPOEKTUPOBAHMUS, TAK U
CaMOCTOSITEJILHO CO3/1a-
BaeMBIX OPUTUHATHHBIX
porpamm- ;

TUBHOM OIIEHKH BO3MOX-
HOCTEeH (hYHKIIMOHATIBHOM
3JIEKTPOHUKH. ;

Xoporto (6a30BbIH

¢+ OCHOBHEIC IMPpHUHIU-

* « Jlonumatp pusuue-

e e« Haprikamu OLICHKH

YECKUX 0003HAYECHUAX
TPaH3UCTOPHBIX KITIOYEH,
JIOTMYECKHUX DJICMEHTOB
«W», «NJIN» Ha quc-
KPETHBIX M UHTETPallb-
HBIX KOMIIOHEHTAX. ;

UPPOBBIX CXEM U UX
BJIMSIHMH Ha TIapaMeTpPhbl
0a30BBIX KAaCKaJIOB C UC-
MOJIb30BAaHUEM CPEICTB
aBTOMATH3AIUU TIPOEKTHU-
pPOBaHUA ;

ypOBeHI:) ITBI JICHCTBH, YCJIOBHBIC CKO€ Ha3HAuYeHHUE DIIEMEH-| BO3MOXKHOCTEHU (1)yHKuI/IO-
rpaduveckue 0603Haue- TOB aHAJIOTOBBIX U ITU(- HaJIbHOW 3JIEKTPOHUKHU. ;
HUS TPAH3UCTOPHBIX POBBIX CXEM U UX BIIHA-
KJII0YeH, JIOTHYECKUX HUE Ha TTapaMeTpbl 6a3o-
aneMeHTOB «M», « MJIN» | BBIX KacKaJoOB C UCIIOJb-
Ha TUCKPETHBIX U UHTE- 30BaHUEM CTAHIAPTHBIX
I'pajabHBIX KOMIIOHEHTAX.; | METOHOB;
VYnosnerBoputenbH | * ¢ meTh nipeacrasiie- * « meTs npeacraniie- * « lImeTh npencranie-
o (HOpOFOBBIP'I HHME O IPUHIHUIIAX nen- HUE O HA3HAUCHUHU DJIC- HUE O BOBMOKHOCTAX
YPOBEHB) CTBUSI, YCIIOBHBIX Tpad- | MEHTOB aHAJIOTOBBIX U (GYHKITMOHATBHOM JJICK-

TPOHUKU. ;

3 Tunosbie KOHTPOJIbHBIC 3aIaHUS
I[J'ISI pcain3anuu BbINICTICPCUYUCIICHHBIX 3aaa4 O6y‘IeHI/I}I HCIOJIB3YKOTCA TUIIOBBIC KOHTPOJIbHBIC
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3a/laHus WM WHBIE MaTepUaIIbl, HEOOXOAUMBIE JJIsl OIICHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA JIe-
ATEIbHOCTH, XapaKTePU3YIOIIUX ATanbl (GOpMHUpPOBaHMS KOMIIETEHIIMH B Mpoliecce OCBOEHHUS 00pa3oBa-
TEJIbHOW MPOrpaMMBbl, B CIEAYIOLIEM COCTABE.

3.1 TeMbl HHAMBUAYAJIbHBIX 32JAHUI
— TlomynpoBOIHUKOBBIE TUO/BI; OUIIOJISIPHBIE U TIOJIEBBIE TPAH3UCTOPHI. KiTtoun Ha OUITOISPHBIX

U NOJICBBIX TPAH3UCTOPAX.

3.2 TeMbl OIPOCOB HA 3AHATHAX
— Ornenka ko3¢ punrenTa 00beIMHEHNS 10 BXONY U KO PHUIIMEHTa pa3BETBICHUS 110 BHIXOTY
— PacueT KOMITOHEHTOB JIOTHYECKHUX 3JIEMEHTOB Ha AMOJaX, OUITONISPHBIX H MOJEBBIX TPAH3UCTO-
pax
— Pa3HOBHIHOCTH ONTORIEKTPOHHBIX TIPUOOPOB

3.3 Dk3aMeHalIOHHbIE BONPOCHI
— —Jlormueckue ameMeHThl «Ny», «JIN», «HE» Ha moneBbIX U OMMOIAPHBIX TPAH3UCTOPaX, dJie-
menTtax TTJI u KMII. Jlornyeckue 31eMeHTbl AUHAMUYECKOTO TUIA. 3alIOMUHAIOLIUE JIOTUUECKHUE dJie-
MeHThI.Pa3HOBUTHOCTH MOTYNPOBOAHUKOBBIX AU0/10B. CXEMbl BKIIIOYCHHUSI, TApaMeTPbl U XapaKTepPUCTH-
KU OUTOJISIPHBIX U TIOJIEBBIX TPAH3UCTOPOB.ONTOAIEKTPOHHBIE MPUOOPHI. DIEMEHTHI TAMSTH.

3.4 Bonipoch! U151 MOATOTOBKHU K NPAKTHYECKUM 3aHSATHAM, CEMHHApPaM
— bunosisipHbIe TPAaH3UCTOPHI B TPEX CXeMaX BKITIOYCHUS
— Pa3HOBHIHOCTH MOJIYTIPOBOTHUKOBBIX JINOJIOB
— Ouenka ObICTpOaCHCTBUS
— Pa3HOBHIHOCTH NOJNEBBIX TPAH3UCTOPOB

3.5 Tembl 1a60paTOPHBIX PadoT
— HccnenoBaHus BOJIbT-aMIIEPHBIX XapaKTEPUCTUK OUMOJISIPHBIX TPAH3UCTOPOB
— HccnenoBanus BObT-aMIIEpHBIX XapakTepucTuk MDP tpan3uctopos
— MHWccnenosanue niaemenTos TTJI
— Hccnenoanue norndyeckux snemeHToB Ha KMJIIT ctpykType
— MHccenenoBanye HaCBHILIEHHOTO TPAH3UCTOPHOIO KIIHOYa

4 MeToau4yecKkue MaTepHaJibl
st obecnieueHust mporecca 0Oy4eHHs M PEIICHUs 3a7ad 00y4YeHHUs] UCTIOJIB3YIOTCS CICAYIONIHNE
MaTepHUaIbI:
— METOIUYECKHUE MaTepUaIIbI, OTPEICIISIONINE MPOIEIypPhl OLICHUBAHUS 3HAHHMMA, YMEHHIA, HaBbI-
KOB U (MJTH) OTIBITA JIESATEILHOCTH, XapaKTEePU3YIOIIUX ATalbl (Op-MUPOBAHHS KOMIIETECHITUI, COTJIACHO TI.
12 paboueit mporpaMmsl.

4.1. OcHoBHas JUTEpPaTypa
1. VYuebHoe nocobue «Mukpoanekrponukay : s nanpasnenus noarotoBku 210100.62 «3nek-
TPOHHKA M HaHO3JEeKTpoHUKay. [Ipoduns: «IIpombinuiennas snekrponuka» / Jlerocraes H. C. - 2013.
172 c. [OnextponHslit pecypce] - Pexxum noctyna: https://edu.tusur.ru/publications/4280, cBOOOHBIH.

4.2. JlonotHUTEIbHAS JJUTEpPaTypa

1. 1. TyceB B.I'. Dnekrponuka: YueOHoe nocodue ajisi By30B. — 2-€ U3, mepepad. u aom. — M.:
Bricmias mikomna, 1991. — 622 c. (nanuuune B 6ubnuoreke TYCVYP - 73 3k3.)

2. Crenanenko N.I1. OCHOBBI TEOpUHU TPAH3UCTOPOB U TPAH3UCTOPHBIX CXEM: HAYYHOE U3AHUE.
— 4-e u3n., nepepad. u pom. — M.: Dueprus, 1977. — 671 c. (81) (nanuuue B 6ubanoreke TYCVYP - 81
9K3.)

3. 4. XKepebuos U.I1. OcHOBBI 31EKTPOHUKHU. — 5-€ U3A., nepepad. u gon. — JI.: DHeproaroMus-
nat, 1990. — 352 c. (53) (nanuuue B 6ubmmorexke TYCVYP - 53 3k3.)

4. 5. ABaeB H.A. OCHOBBI MUKPO3JIEKTPOHUKHU: PEKOMEHI0BAaHO MUHUCTEPCTBOM 00pa30BaHusl.
— M.: Paguo u cBs3b, 1991. — 287 c. (87) (manuuue B Oubmotexke TYCYP - 87 3k3.)

5. 9. MuxoBuy B.M. DnektpoHuka. YueOHoe mocoOue ans By3oB. — Tomck: M3maTenbcTBO
Tomckoro yausepcureta, 2006. — 358 c. (114) (manuuue B 6ubamorexke TYCVYP - 114 3k3.)
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4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHIE MOCOOns

1. 2. UccrnenoBaHue BOJBTAMIIEPHBIX XapaKTEPUCTHK OUTIOSIPHBIX TPAH3UCTOPOB [DIIEKTPOH-
HBIH pecypc]: PykoBoacTBo k naboparopHoit pabote / Konosanos B.®., [llanumos B.A. — Tomck: TVY -
CVYP, 2012. — 11 c. [DnekTpoHHBIN pecypc, noctym http://tu.tusur.ru/upload/liblink/elect.rar cBoGoHBII
[DneKTpOoHHBIN pecypc]. -

2. 3. HccnenoBanue BOJIBT-aMIIEPHBIX XapaKTEPUCTHK IMOJEBBIX TPAH3UCTOPOB [DIIEKTPOHHBIN
pecypc]: PykoBoactBo k maboparopHoii padore / KonoBanos B.®., IlanumoB B.A. — Tomck: TYCVYP,
2012. — 11 c. [DmekTpoHHBIH pecypc, moctym http://tu.tusur.ru/upload/liblink/elect.rar cBOOOHBI].
[DneKTpOoHHBIN pecypc]. -

3. 5. HUccnenoBanne 6a3oBOTO 3JeMEHTa TpaH3UCTOpHO-TpaH3uctopHoi soruku (TTJI) [Dnek-
TpOHHBIH pecypc]: PykoBoacTBo k naboparopnoii padore / Konosanos B.®. — Tomck: TYCVYP, 2012. — 26
c. [DnexTpoHHBI pecypc, mocTym http://tu.tusur.ru/upload/liblink/elect.rar cBoOOIHBIN]. [DNEKTPOHHBIN
pecypc]. -

4. 6. UccnenoBaHue JOTHYECKOTO 3JIEMEHTa HA KOMIUIEMEHTApHBIX IOJIEBBIX TPAH3UCTOpax ¢
uHaynupoBanHeiM KananoM (KM/IT) [DnekrponHslit pecypc]: PykoBoacTBo k J1abopaTopHbM paboTtam /
KonoBamos B.®. - Tomck: TYCVYP, 2012. — 26 c. [OIeKTpoHHBII pecypc, OOCTyN
http://tu.tusur.ru/upload/liblink/elect.rar cBoboaHEII]. [DneKTpOHHBIH pecypc]. -

5. 7. DnektpoHuKa [DNeKTpOHHBIN pecypc]: YueOHoe mocobue 1o MpoBEACHUIO MPAKTHUYECKUX
saastuii /| KonoBanmoB B.®. — Tomck: TYCVYP, 2012. — 9 c. [DnekTpoHHBIH pecypc, MOCTYI
http://tu.tusur.ru/upload/liblink/elect.rar cBoO0aHBIH]. [ DEKTPOHHBIHN pecypc]. -

6. 8. Jleroctaes H.C., YerBepros K.B. MukpocxemorexHuka: PykoBoACTBO K OpraHuzanuu
caMOCTOSTeNIbHON paboThl. — Tomck: ToMckuii TOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U pa-
muodekTpoHuky, 2012, — 46 c. Pexxum pocrtyma: http://www.ie.tusur.ru/docs/Ins/mst.zip [DneKTpoHHBIH

pecypc]. -
4.4. Ba3bl JaHHBIX, HH(POPMAMOHHO CTIPABOYHbIE H MONCKOBbIE CHCTEMBbI
1. 1. Caiit kadenper TV http://tu.tusur.ru

2. 2. Pecypcsl kadenp [19, OCAY
3. 3. Hayuno-oGpa3oBarensHslii moptan TYCYP http://edu.tusur.ru/
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