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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
npotokost Ne 194 ot « 13 » 1 2017 1

JIMCT COI'JIACOBAHUI

PaGouas nmporpamma cocTaBiieHa ¢ y4eTOM TpeOoBaHU# (eepalbHOTO TOCYIaPCTBEHHOTO 00pa30-
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ctr) 11.03.03 KoHCTpynpoBaHHe U TEXHOJIOTHS JEKTPOHHBIX CPEACTB, YTBEpKAeHHOTO 12 HOs6ps 2015

rojia, PaCCMOTPEHA W YTBEP)KICHA HA 3aceqaHud Kadeapsl «  » 20 roma, mpOTOKOI
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[enbto n3ydyenus aucuuiinibl « KoHCTpyrnpoBaHue BhICKOKOCKOPOCTHBIX LU(POBBIX YCTPOHCTB»
ABJsIeTC oOecreueHrne HEOOXOJMMOT0 YPOBHS KOMIETEHLMI CTYICHTOB-OakalaBpOB CHEIMAIbHOCTH
11.03.03 - «KoHcTpyupoBaHue U TEXHOJIOTUS 3JIEKTPOHHBIX CPEICTB» B O0JIACTH KOHCTPYUPOBAHUS Iie-
YaTHBIX IUIAT JUIst OBICTpOIeiicTBYOMIEH IM(POBOIA anmaparypsl.

1.2. 3agaun IMCHMIIINHBI
—  3HAaKOMCTBO C COBPEMEHHOW M MEPCIIEKTUBHOM AJIEMEHTHOU 0a30i;

—  PaCcCMOTPCHUC BJIGKTpO(l)I/ISI/I‘IeCKI/IX mapaMeTpoOB MCYATHBIX IIJIAT U JIMHAR nepcaady B ux Co-

CTaBe;

—  HW3yYCHHUE METOJIOB aHAJIM3a ITOMEX B IIU(PPOBBIX y3JIax OBICTPOICHCTBYIOIICH armaparyphl;

— 3HakoMcTBO ¢ CAIIP meyatHbIX miart;

—  TONy4YeHUE MPAKTUYECKUX HABBLIKOB MOJICIIUPOBAHUS y3JI0B OBICTPOACHCTBYIONICH ITUGBPOBOI
arnmaparypsl .

2. MecTo mucuuiiuebl B cTpykrype OITOII

Jucuumuinaa « KoHCTpynpoBaHUe BBICOKOCKOPOCTHBIX U(PPOoBBIX ycTpoiicTB» (b1.5.20) oTHOCHKT-
cs k 070Ky 1 (0a3oBast yacTh).

[TpeamecTBYOIMMUMU TUCHMIUIMHAMY, (POPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SBISIOTCS CIETYIO-
M€ TUCIUIUIMHBL: ABTOMAaTU3UpOBaHHOE MpoekTtupoBanue POC, 3amuTa BbIMYCKHON KBaTU(pUKAIIMOH-
HOU paboThI, BKJIIOYAs! MMOArOTOBKY K MPOLEType 3aIUTHI U MPOLEAYpY 3aluThl, KoMbioTepHOEe MOJETH -
poBanue npoueccoB B POC, Marepuanbl 1 KOMIIOHEHTHI 3JI€KTPOHHBIX CPEACTB, MOIETUPOBAHUE U IKC-
NEPUMEHT B CO3JaHUM NIEKTPOHHBIX CPeACTB, OCHOBBI KOHCTPYMPOBAHUS JIEKTPOHHBIX cpeAcTB, OCHO-
BBl IIPOEKTUPOBAHUSI MUKPOBOJIHOBBIX ycTponcTB, CAIIP u Ttexnonorus CBY ycrpoiicTs, CxeMo- 1 cH-
CTEMOTEXHHUKA MIEKTPOHHBIX CPEACTB, TeopeTuuecKkue OCHOBBI KOHCTPYUPOBAHUS U HANEKHOCTU PAIUO-
AJIEKTPOHHBIX CPEACTB, TEOpeTHYEeCKHEe OCHOBBI TEXHOJOTHH PAJUO3IEKTPOHHBIX cpeacTB, Ousznyeckue
OCHOBBI AJIEMEHTHOU 0a3bl, DNEKTPOTEXHUKA U AIEKTPOHHUKA.

3. TpeGoBanus K pe3yJibTaTaM 0CBOEHMS JUCUMILIIMHbBI

[Tponecc n3yueHus JUCUMIUIMHBI HapaBiieH Ha (JOPMUPOBAHUE CIEIYIOIIUX KOMIETSHIUI:

— IIK-1 crnocoOHOCTBIO MOAETHPOBATh OOBEKTHI U MPOLECCHI, UCHOIb3Ys CTaH/IaPTHHIE MAKETHI
aBTOMAaTU3UPOBAHHOTO IPOEKTUPOBAHUS U UCCIEAOBAHUS;

B pesynbrare usydeHus IUCUUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh COCTOSIHAE COBPEMEHHOW M MEPCIEKTUBHON 3JIEMEHTHOM 0a3bl; OCHOBHBIC JIEKTPOQH -
3UYECKHE NTapaMeTphl EYaTHBIX IJIaT U JIMHUN Nepeaad B UX COCTaBe; NCTOYHUKHU U METOJIbl MUHUMM3A -
LM [TIOMEX B IU(PPOBBIX y351ax ObICTPOAEHCTBYIOIEH anmnapaTypsl.

—  YMeTb MOJICIIUPOBATh y3JIbl OBICTPOAEHCTBYIOMIEH IIM(PPOBOI anmapaTypbl C UCIOIb30BAHUEM
coBpeMeHHbIX CAIIP u makeToB mMareMaTHYeCKOro MOEIMPOBAHUS; KOHCTPYUPOBATh NE€YATHBIE ILIATHI
ObIcTpoeHcTBYIONIEH U(POBOI anmapaTypbl ¢ y4eToM TpeOOBaHMUN 3JIEKTPOMArHUTHOH COBMECTHUMO-
CTH.

— BJAJleTh HaBbIKAMU aHAIM3a U MUHUMM3ALMU IIYMOB LU(POBBIX OBICTPOAEHCTBYIOIUX
YCTpPOICTB; HaBbIKaMU paboThl B coBpeMeHHbIX CAIIP 1 nmakerax MareMaTndecKoro MoJAEeIMPOBAHUS.

4. O0beM IMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX eIMHMIIBI U IIPECTaBIeHa B Ta0OIu -

%Zgﬁilﬁa 4.1 — TpyaoeMKOCTb JUCHUILINHBI
Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
8 cemectp
AynuTtopHble 3aHATUSA (BCETO) 60 60
Jlexuun 20 20
JlabopaTtopHbie pabOThI 40 40
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CamocrosTenpHas paboTa (BCero) 120 120
OdopMieHrEe OTYETOB IO JTAOOPATOPHBIM paboTam 72 72
IIpopaboTKa JTEeKIMOHHOTO MaTepuana 48 48
Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava sK3aMeHa 36 36
OO0mmas Tpy10eMKOCTh 4 216 216
3aueTHnie EanHAIIEI 6.0 6.0
5. Coneprxxanue I1MCUMILTHHBI
5.1. Pa3znenbl AMCHUILUIMHBI U BUbI 3AHATHI
Paznensl AMCUUIIITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuua 5.1 — Pa3nens! AUCHUIUIMHBI M BUJIbI 3aHATHI
<
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8 cemecTp
1 IedaTHbIe 1aTH B IU(PPOBHIX CHCTEMaX 4 0 8 12 IK-1
2 DnexTpodu3ndeckue mapaMeTphl MevaTHO- 4 12 26 42 ITK-1
TO MOHTaxa
3 JIuHnu nepeaayn B N€YaTHOM MOHTAXKeE 4 26 32 TIK-1
4 OGecrieyeHune EeI0CTHOCTH CUTHAJIA B TIe- 12 26 42 |TIK-1
YaTHOM MOHTaKe
5 TlpoekTupoBaHUE IIUH MUTAHUS U 3a3eMJIe- 2 0 4 6 ITK-1
HUS
6 IleuaTHbIe MIATHI U HJIIEMEHTHI JIEKTPOMAr- 2 12 26 40 [IK-1
HUTHOM coBMecTUMOCTH (OMC)
7 CucreMbl aBTOMaTH3aUHU IPOEKTUPOBAHUS 2 0 4 6 [IK-1
(CAIIP) nevaTHbIX maaT
Hroro 3a cemectp 20 40 120 180
Hroro 20 40 120 180
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuma 5.2 - CogeprkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)
3 zE
: | i
ConeprkaHue pa3/ienoB JUCIUILTUHEI [0 = >
Haszsanus paznenon ACp pasi Auch 5 S o %
TIEKIIUSM Q 5 &
S 8 =
a e g
= S}
8 cemecTp
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1 ITevaTHbIe MIATH B TU(DPOBBIX
cucTeMax

TenaeHIMU pa3BUTHS JIEKTPOHHBIX 4 TIK-1
CPEICTB U NMPOOIEMbI IPOEKTUPOBAHUS
MEeYaTHBIX IIAT. DIeMEHThI (P pOoBOI
ob6paboTku nHpopMarmu. HomeHkmaTypa
Y TlapaMeTphl KOPITYCOB MUKpocxeM. Ma-
TepHAIIBI JIJISl H3TOTOBJICHUS TIEYATHBIX
Y3JI0B.

HUroro

2 DnexTpou3nUEcKre mapamMmeTpbl
M€4aTHOrO MOHTaXa

[TonHOE CONPOTUBIIEHUE U DIIEKTpUYE- 4 IK-1
CKHE MOJIEJIN IleyaTHOro MoHTaxa. Co-
IIPOTUBIJIEHHUE U €70 MOJIENIH. DIEKTpHUUE-
CKasi EeMKOCTb B [I€4aTHOM MOHTaxe. Me-
TOJBI PAcUETA IIEKTPUUECKON EMKOCTH.
®dusnyecKkue OCHOBbI MHIYKTUBHOCTH.

Hroro 4

3 JIuHuu niepeayn B IeYaTHOM
MOHTAaXe

Jlvaum nepenaun U Ux MoAesu. JInaum 2 TIK-1
nepeaayu ¢ MoTepsIMu.

Htoro

4 ObecneueHne EIOCTHOCTH CUTHAIA
B IIEYATHOM MOHTAaXKE

[{e0CTHOCTh CUTHAJIOB B 2JIEKTPOHHBIX 4 IK-1
MoAayJsaX. L{enoCcTHOCTh CUTHATIOB B JIK-
HuAX nepenaun. HeogHopoaHocTy B M-
HuAX nepenayn. [lepekpecTHbie MoMEXH B
CBA3aHHBIX JIMHUAX IIEPCaaAvHn.

Hroro 4

5 TlpoexTupoBaHU€ IIUH MUTAHUS U

CucreMa nutanud U 3azemiicHus. Ilome- 2 TIK-1

BHCKTPOMaFHHTHOﬁ COBMCCTUMOCTHU
(OMC)

3a3eMJICHUS XU B IIMHE MTUTAHHS U UX YCTPAHEHHUE.
Htoro 2
6 IleuaTHble TLIATHI U DJIEMEHTHI OMC kak mokasareib KauecTBa DJIEK- 2 TIK-1

TPOHHOM anmnaparypsl. [Tomexoamuccus
OT IEYaTHBIX y3J10B. BocnpuumMunBoOCTh
MEYaTHBIX IJ1aT. DKpaHUPOBAaHUE TeYaT-
HBIX TUIAT.

Hroro

7 CucTteMbl aBTOMATU3alliN
npoexktupoBanus (CAIIP) neuaTHbix
IaT

Tenaenuuu pazsutus CAIIP. Pemenue 2 TIK-1
3aJa4 1eaoctHoctH curnaina B CAITP.
Crpykrypa u 3amgaun CAIIP neyaTHbIX
miat. TexHonorunueckue (pakTophl U 11e-
JIOCTHOCTh CHUTHAJIA.

HUroro 2

Hroro 3a cemectp

20

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMILNINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITYyLIUMHU)
1 o0ecrneynBaeMbIMHU (IOCTEAYIOMMMHA) THCHUIIIHHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCJIEAYIOIMMHI) TUCIMIUTMHAME MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmura 5.3 - Paznensl AUCIUIUIHMHBI 1 MEXIUCITUIUTMHAPHBIE CBI3H

HanmenoBanue JUCHUITIIMH

Ne pasnennoB JaHHOM JUCHUIUIMHBL, JIJIS KOTOPBIX HEOOXOIUMO
M3y4eHHEe 00ECTICUMBAIONIUX U 00€CTIeYNBAEMBIX JUCIIHILTHH
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1 2 3 4 5 6 7
[IpeamecTByromue JUCHUTIITUHBI

1 ABTOMaTU3MPOBAHHOE MPOEKTUPO- n n . " . N N
Banue POC
2 3amuTa BBITYCKHOW KBaIH(uKa-
LMOHHOM paboThl, BKJIIOYAsl MIOAr0- n n . . . 4 4
TOBKY K IIPOLIEIyp€ 3allUThI U IPO-
LEeAypY 3aLIUThI
3 KommnbroTepHOE MO/IEMPOBAHHE .
nporieccoB B POC
4 Marepuaibl 1 KOMIOHEHTBI AJIEK- N N N n N N
TPOHHBIX CPEJCTB
5 MogenupoBaHue U SKCIEPUMEHT B N
CO3JJaHUU JIEKTPOHHBIX CPENICTB
6 OCHOBBI KOHCTPYUPOBAHHUSI IJIEK- n n . . . 4 4
TPOHHBIX CPEJICTB
7 OCHOBBI MPOEKTHPOBAHHA MAKPO- N n n N . N N
BOJIHOBBIX YCTPOMCTB
8 CAI’{P u TexHonoruss CBY N n n N . N N
YCTPOICTB
9 CxeMo- U CUCTEMOTEXHHUKA dJIeK- N n N N N N N
TPOHHBIX CPEJICTB
10 TeopeTnueckre OCHOBBI
KOHCTPYUPOBAHUS W HAJEKHOCTH + + + + + + +
PaANO3JIEKTPOHHBIX CPEJICTB
11 TeopeTuueckre OCHOBBI TEXHO- n n N . N
JIOTHH PaJNOIEKTPOHHBIX CPENICTB
12 ®uznueckue OCHOBBI 3JIEMEHT- n n N
HOM 0a3bl
13 DnexTpoTexXHUKa U dIEKTPOHUKA + + + + + + +

5.4. CooTBeTCcTBHE KOMIIETEHIMI, (POPMHUPYEMBIX NPU M3YYECHUH IMCUMILVINHBI, 1 BUAOB 3aHATHH
CooTBeTcTBHE KOMIETCHIUH, (HOPMUPYEMBIX MPH HM3yYECHUH AWCIUIUIMHBI, W BHJIOB 3aHATUN
MpeICTaBICHO B Tabymiie 5.4
Tabmuna 5.4 — CooTBETCTBHE KOMITETEHIINI U BUJOB 3aHATUN, (HOPMUPYEMBIX MPU U3YUECHUU TUCITUTLIH -
HBbI

Bunwl 3agstuin

@DOpMBI KOHTPOJIA

Komnerenuuun

Jlexuun
+ | JlabGopaTopHbIie pabOTHI
+ | CamocTrosiTennbHas pabota

I1K-1 + Ox3aMeH, 3amura oTdeTa, OT4eT

10 J1abopaTopHO# padoTe
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6. UnTepakTHBHBIE MeTOAbI U GOPMBI OPraHU3aANNH 00yYeHUsI
He npenycmotrpeno PYII

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHnoBanue 1abopaTopHbIX padoT

A L =
= 2 =
3 S 5
Z 25
]
HasBanus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
- 2 s
> o =
a B>
= o
8 cemecTp
2 DnexTpodu3nUEcKre mapamMmeTpbl HccenenoBanue pe3sucTOpoB IMOCTOSHHOIO 4 IK-1
[I€4aTHOIO0 MOHTaXa COIIPOTUBJICHUS
HccenenoBanne KOHAEHCATOPOB OCTOSH- 4
HON €MKOCTH
WccnenoBanue BEICOKOYAaCTOTHBIX Ka- 4
TyLIEK HHIYKTHBHOCTHU
Hroro 12
3 Jlunuu nepeaayu B N€YaTHOM UccnenoBanue nunuii nepegaun CBY 4 TIK-1
MOHTaXe Jyana3oHa
Hroro
4 ObecniedueHre IETOCTHOCTH curHaa | MicciaenoBanue pactipoCTpaHEHHS UM- 4 IK-1
B [IEYaTHOM MOHTaXe IyJbCHBIX CUTHAJIOB B OJJMHOYHBIX JIMHU-
AX TIepeaadn
HccnenoBanne pacipocTpaHEHUS UM- 4
IyJbCHBIX CUTHAJIOB B HEPETYJISPHBIX JIN-
HUSX Mepeaayn
HccnenoBanue paclipoCTpaHEHUS UM- 4
MYJbCHBIX CUTHAJIOB B CBS3aHHBIX JIMHU-
AX Tepeaaynt
Uroro 12
6 [leyaTHple M1aThl U AIIEMEHTHI MonenpoBanue MHOTOCIOMHBIX II€4aT- 4 IK-1
JIEKTPOMAarHUTHOM COBMECTHUMOCTH | HBIX ILJIAT
OMC
( ) DKpaHUPOBaHUE Y3JIOB PaUOIIEKTPOH- 4
HBIX YCTPOUCTB
HccnenoBanrie MHAYIMPOBaHHBIX TOMEX 4
B JIMHMSIX CBS3H
Uroro 12
Hroro 3a cemectp 40

8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
He npenycmotpeno PVYII

9. CamocTrosiTeqibHasi padoTa
Bunasl camocTosiTenbHO paboThl, TPYAOEMKOCTh U (hOpMUpPYEMble KOMIIETCHIIUU MTPEICTABICHHI B
tabiune 9.1.
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Tabmuia 9.1 - Buasl caMoCTOSTETbHON paboThI, TPYIOEMKOCTh U (pOpMUpPYEMbIe KOMIIETCHLIUU

3 @]
2 z E
S i
Bunnr camocTosTeLHON & > 0O
HasBanus pasnenos = = @OpMBI KOHTPOJIA
6 ] = O
paboThI B s 2
=S 2 2
a e g
= S}
8 cemecTp
1 TleyaTHble MaTHI B [TpopaboTka JIEKITMOHHOTO 8 |IIK-1 DK3aMeH
HU(POBBIX CHCTEMAX MaTepuana
Utoro 8
2 DnekTpodu3ndecKue [TpopaboTka JIEKITMOHHOTO 8 IIK-1 3ammra otdyera, OTUeT 1o
napaMeTpsl e4aTHOTO MaTepuana naboparopHoii paboTte, Jk-
MOHTaxa OdopMmieHre OTYETOB T10 18 3aMmeH
J1abopaToOpHBIM paboTam
Hroro 26
3 JIunuu nepenauu B IIpopaboTka JIEKIIHOHHOTO g |IIK-1 3amura otyera, OTYET 110
TEYaTHOM MOHTaXe Marepuaia nmabopaTopHoit padote, JK-
OdopmiieHre 0TYETOB T10 18 3aMeH
nabopaTtopHbeIM paboTam
Uroro 26
4 ObecnieueHue [TpopaboTka IeKIHOHHOTO 8 IIK-1 3amura otdyera, OTyeT 1o
[IETIOCTHOCTH CHTHAJla B | MaTepualia nmabopaTopHoit padbore, JK-
MeYaTHOM MOHTaKe O r————— 18 3aMeH
nabopaTopHBIM paboTam
Hroro 26
5 IIpoextupoBanue mmH | [IpopaboTka JTEKIIMOHHOTO 4 | IIK-1 DK3amMeH
MUTAHUA U 3a3EMJICHUS MaTepuana
UTtoro 4
6 IleuaTHble MIATHI U [IpopaboTka JTeKIIHOHHOTO [IK-1 3ammra otdyera, OTyeT no
AJIEMEHTBI MaTepuana nabopaTopHoii pabore, Dk-
KTPOMarHuTHOM MEH
SlIeKTpoMa 03M C OdopmieHre 0TYETOB 0 18 same
BMECTUMOCTH
COBMECTHMOCTH ( ) nabopaTOpHBIM paboTam
Hroro 26
7 Cucrembl [TpopaboTka JIEKITMOHHOTO 4 | IIK-1 3amuta ot4yeta, OTUeT 1o
ABTOMATHU3ALIHI Marepuaia naboparopHoii pabote, Jk-
npoextupoBanus (CAIIP) Wroro 4 3aMeH
MEYaTHBIX TIAT
Hroro 3a cemectp 120
IToaroroBka u caaya sK3a- 36 OKk3ameH
MeHa
Hroro 156
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10. KypcoBasi paGoTa (IpoexT)

He npenycmotrpeno PYII

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

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

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcuMabHBIH
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
8 cemecTp
3amuTa oT4eTa 10 10 10 30
OtyeT no nabopaTopHOM 15 15 10 40
pabore
Hroro makcumyM 3a nepu- 25 25 20 70
on
OK3amMeH 30
Hapacratomum urorom 25 50 70 100
11.2. IlepecyeT 6a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBieH B Tabmune 11.2.
Tabmuma 11. 2 — ITepecuet 6aJuIOB B OIIEHKH 32 KOHTPOJIBHBIE TOYKH
baynel Ha 1aTy KOHTPOIBHOW TOUYKH Onenka
> 90% oT MakcuMabHOK cyMMBI OamioB Ha naty KT 5
Ot 70% 1o 89% ot MakcuMaabHOM CyMMBI OaiioB Ha aaty KT 4
Ot 60% 110 69% oT MakcuMaIbHOM CyMMBI OaiToB Ha aaty KT 3
< 60% ot MakcuManbHOU cyMMBbI O6astoB Ha aaty KT 2

11.3. Ilepecyer cyMMBbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymMbl 0alIOB B TPAAULIMOHHYIO M MEXYHApOIHYIO OLICHKY NPEJCTABICH B TaOIuLe

11.3.

Tabmuua 11. 3 —IlepecueT cymMmbl 6AJJIOB B TPAJAULIMOHHYIO U MEXIYHAPOJIHYIO OLIEHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (oTIMYHO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 -89 B (ouens xoporio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xopo1o)
70-74 D (ynoBnerBopUTEIBLHO)
65 - 69

3 (yIOBJIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (nocpercraenio)

2 (HEeyZIOBJIETBOPUTEIHHO)
3a4TEHO)

(He

Hwxe 60 6ayuios

F (HeynoBneTBOPUTENBHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O00ecTiedeHue TUCIHIIINHBI

12.1. OcHoBHas JuTepaTypa
1. Kana6ekoB b.A. I{udpoBsie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHBIE CUCTeMBI. — M.: ['opsyas jm-
Hus - Tenexkom, 2007. — 336 c. (manuune B 6ubmrorexke TYCVYP - 135 7k3.)
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2. Paszesur B./I., [Toranos 10.B., Kypymun A.A. [IpoektupoBanne CBY ycTpolcTB ¢ TOMOLIbIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (Hanmuuue B 6ubmuorexke TYCVYP - 14 3k3.)

3. IIpoexTupoBaHUE M TEXHOJOTH MEYATHBIX IUIAT: YueOHuK 171t By30B / E. B. ITuporosa. - M. :
®dopym, 2005. - 559 c. (mHanmuuue B 6ubmmorexke TYCVYP - 77 3x3.)

4. OrCAD 10. IIpoextupoBanue neuyarusix miar / C. A. Kysznernosa, A. B. Hectepenko, A. O.
Adanacees. - M. : ['opsiuas muans-Tenexom, 2005. - 454 c. (nanuune B Onbamoreke TYCVYP - 43 5k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. Kaman JI. [IpakTnyeckre OCHOBBI aHAJIOTOBBIX U IU(poBbIX cxeM. M.: Texnocdepa, 2006. —
174 c. (nanuuue B 6ubmmorexke TYCVYP - 35 3k3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O0s3aTeibHbIE Y4eOHO-MeTOAUYEeCKH e M0CO0Us

1. MHccrnenoBaHue pe3uCTOPOB MOCTOSHHOTO CONMPOTHUBICHMA: MeTonndeckue yKa3zaHUs K BbI-
MOJIHeHHIO JTabopaTopHoit pabotsl / Ky3eousix H. U. - 2012. 24 c¢. [DnexTponHbIii pecypc] - Pexum mo-
ctyna: https://edu.tusur.ru/publications/1245, nata obpamenus: 12.05.2017.

2. MHccrnenoBaHune KOHIEHCATOPOB MOCTOSIHHOW €MKOCTH: MeToandecKue yKa3aHUs K BBITOJTHE-
HUIo JT1abopatopHoit pabotel / KyzeOusix H. U. - 2012. 25 c. [OnexkrponHslit pecypc] - Pexum moctyna:
https://edu.tusur.ru/publications/1246, nata o6pamenus: 12.05.2017.

3. HccnenoBaHue BBICOKOYACTOTHBIX KaTyIIEK HHJYKTMBHOCTH: MeTonuueckue yKa3aHus IO
BBITIOJIHEHHIO JTaboparopHor padotsl / Ky3ebnsix H. U. - 2011. 28 c¢. [DnexrpoHHBIA pecypc] - Pexxum
noctyna: https://edu.tusur.ru/publications/341, nata obpamenus: 12.05.2017.

4. MHccnenoBanue MHIYIIMPOBAHHBIX TIOMEX B JIMHUAX CBS3H: PyKOBOACTBO K JabOpaTOpHOM pa-
6ote / TuxomupoB A. A., 3amorpunckuit B. A. - 2011. 12 c. [DnexTponHsIi pecypc] - Pexxum nocryna:
https://edu.tusur.ru/publications/140, nata obpamenus: 12.05.2017.

5. OKPAHHUPOBAHMUE VY3JIOB PAJIMMOSJIEKTPOHHBIX VCTPOMCTB: PykoBoacTso k na-
6opatopHoii pabote / Tuxomupos A. A., Edhanos B. U. - 2011. 13 c. [DnexrponHsIii pecypc] - Pexum no-
ctyna: https://edu.tusur.ru/publications/139, nara o6pammenus: 12.05.2017.

6. Teopus 3MeKTPOMarHUTHON COBMECTUMOCTH PaTUO3JIEKTPOHHBIX CPEJICTB U CUCTEM: YUeOHO-
METOIMYECKOE ITOCOOHE M0 MPAKTHYECKUM, Ta0OpaTOPHBIM U caMOCTOATENbHBIM 3aHATHIM / Kykcenko C.
IT. - 2016. 72 c. [DnexTponnslil pecype] - Pexxum moctyna: https://edu.tusur.ru/publications/6528, nara
obpamenus: 12.05.2017.

12.3.2 YuyeOHO-MeTONMYecKHe TOCOOMS JIs1 JIML ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

YueOHO-MeTOANYEeCKHEe MaTepHaibl JUISI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00yJaroIIuXCst
U3 YMClIa MHBAIHMJOB MPEAOCTABIAIOTCS B (hopMax, adalnTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 M1 ¢ HApYIIEHUSIMM 3PeHust:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

— B TIEYaTHOH (hopMe YBEINYECHHBIM MIPH(TOM.

JI1s1 M1 ¢ HAPYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU (opme.

JlJ1s1 1ML ¢ HAPYIIEHUSIMHM OTIOPHO-ABUTaTeJILHOI0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. ba3bl JaHHBIX, HH(POPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U TPpedyeMoe
NporpaMMHoOe odecriedyeHue
1. TlouckoBble cuctemsl cetu MIHTEepHET

13. MaTtepuaibHO-TEXHMYECKOE O0ecnieyeHue TUCIHIINHBI
13.1. O61ue TpedOBaHKMS K MATEPHATbHO-TEXHUYECKOMY 00ecrieYeHUI0 TUCIUTITUHbI

13.1.1. MarepuajibHO-TeXHUYECKOE o0ecneyeHue sl JIEKIIMOHHBIX 3aHATH I
I[JISI HpOBCI[eHI/ISI SaHSITI/Iﬁ JICKIITMOHHOI'O THUIIA, prnHOBBIX n I/IHI[I/IBI/II[yaJIBHbIX KOHCYHbTaHHﬁ, TC-
KYIIIETO KOHTPOJISI ¥ POMEKYTOYHOM aTTeCTAIlMU UCIIOJIb3yeTCs yueOHast ayquTOpHs, C KOJIMYECTBOM I10-
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CaJIOUHBIX MECT He MeHee 22-24, obopynoBaHHAasl JOCKOW M CTaHAAPTHOM yueOHOH mebenbio. Mmerorcs
HaJIAHbIE TOCOOMS B BUJIE NTPE3CHTALIMI 110 JIEKIIMOHHBIM pa3/iesiaM JTUCIHUIIINHBI.

13.1.2. MaTepuajibHO-TeXHHYecKOe obecnedeHue 115 J1a00paTopHbIX padoT

Jnis mpoBezneHust 1a0OpaTOpHBIX 3aHATUH HCHOJIb3YeTCs Y4eOHO-HCCIIeI0BATENIbCKAsl BBIUMCIIN-
TenbHas JabopaTtopusi, pacnonoxerHas no aapecy 634050, Tomckas obnacts, r. Tomck, np. Jlenuna, 40, 4
sTax, aya. 425. CocraB obopynoBanus: YueOHass mebenb; Kommbrorepsl knacca He Huxke Intel Pentium
G3220 (3.0GHz/4Mb)/AGB RAM/ 500GB ¢ mmpoxomnonocHeIM I0CTynoM B Internet, ¢ MoHUTOpamMu
tuna Samsung 18.5" S19C200N— 12 mwt.; Micnionb3yercs JULEH3MOHHOE POrpaMMHOE obecrieueHue, na-
KeThl Bepcueit He Hmwke: Microsoft Windows XP Professional with SP3; Visual Studio 2008 EE with SP1;
Microsoft Office Visio 2010; Microsoft SQL-Server 2005; MatCAD v14; naket npukiagHbIX IporpaMm
Microsoft Office (Open Office); CAIIP AWR DE, Cadence Allegro/OrCAD.

13.1.3. MarepuaJibHO-TeXHUYECKOe o0ecrevyeHne 1JIsi CAaMOCTOSITeIbHOM PadoThI
st camocTosTebHON paboThl UCMONB3YyeTCs yueOHas aynuTopusi (KOMIBIOTEPHBIN KJacc), pac-
noyiokeHHast 1o azapecy 634050, r. Tomck, np. Jlenuna, 40, 2 stax, ayn. 233. CocraB 000pyJIOBaHHMS:
yueOHast mebenb; kommbroTepsl kiacca He Hike [I9BM INTEL Celeron D336 2.81'T1. - 5 miT.; KoMIbio-
tepsl nonkimoueHbl kK ceth MHTEPHET u oGecneunBaroT A0CTyn B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-
00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

13.2. MaTepuajbHO-TeXHHYeCKoOe o0ecriedeHre JUCIUIIIHHBI /ISl JIMI C OTPAHHYeHHBIMU
BO3MOKHOCTSIMH 3/10POBbS

OcBoenue nucuuiuivHbl dunaMu ¢ OB3 ocyiecTBiIseTcsl ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOr0 Ha3HAUCHMS.

[Ipn 0OyueHun CTyJEHTOB ¢ HAPYMIEHUSIMHU CJIyXa IIPEyCMOTPEHO HUCIIOJIb30BaHUE 3BYKOYCHIIU-
BalOIIEH anmapaTypbl, MYIbTUMEAMUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB NpUeMa/Tiepesayuut
y4eOHOI MHPOPMAIUK B JOCTYMHBIX (hopMax JUIs CTYJGHTOB C HAPYIICHUSIMH CITyXa, MOOMIIBHOW CHCTE-
MBI 00y4EeHHMs ISl CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHas ayJiu-
TOpHsI, B KOTOPOH OOY4YarOTCsl CTYJCHTHI C HAPYIIEHUEM CIllyxa, 000py/lI0oBaHa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKOU, BUJCOTEXHUKOU, SJIEKTPOHHON TOCKOM, MYJIbTUMEIUINHON CUCTEMOM.

[Ipu oOyueHnn CTyJEHTOB ¢ HAPYIIEHUSIMU 3PEHUSAMM IPETYCMOTPEHO HCIIOIb30BAHNE B JIEKIIU-
OHHBIX U Y4€OHBIX ayIUTOPUAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JIOCKE MJIU cllaiifia Ha SKpaHe) IIPH ITOMOLIN BUIEOYBEIMUUTENEH AJIs yAaJIEHHOTO IPOCMOTpaA.

ITpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTeJBLHOIO ANNAPATA HCIOJIb3YIOTCS
aNbTepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyrHe TEXHHUYECKUE CPEACTBA MpHUeMa/Tiepenaun
yueOHOl nHpopMaluu B JOCTYNHBIX (opMax A CTYAEHTOB C HapyIIEHUSIMHU OIOPHO-ABUIaTEIbHOIO
ammapara, MOOWJIBHOM CHCTEMbI 00YyYeHHS ISl JIIOJIeH C MHBAIUHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMA K (JOHIY OLIECHOYHBIX CPEICTB U METOANYECKHE PeKOMEH/Iallui
CDOHI[ OILICHOYHBIX CpeI[CTB 1 THUIIOBBIC KOHTpOJ'ILHI)IC 3aJaHusd, I/ICHOJ'IBSYGMI)IC IJI1 OLICHKH Cq)Op-
MHUPOBAHHOCTH U OCBOCHHMSI 3aKpPEIUICHHBIX 32 MUCIUIUIMHON KOMITETEHIIMI 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 CTyIGHTOB C MHBATUAHOCTHIO MPEAYCMOTPEHBI AOMOTHUTENBHBIE OIEHOYHBIE CPECTBA, Mepe-
YeHb KOTOPBIX YKa3aH B TaOJuUIE.

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 00y4eHuUs

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusamu | CobecefoBaHue 1Mo BOpocam K 3aueTy, | [IperumyiiecTBeHHO yCTHas TPOBEpKa
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3peHus ONpoC MO TEPMUHAM (MHIUBUYaJIbHO)
C HapylieHUs MU Pewienne AucTaHIIMOHHBIX TECTOB,
OIIOpHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIe | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOSITENIbHBIE PabOTHI, BOIIPOCHI K METOAaMH
anmnapara 3aueTy
C orpannueHussMU 10 | TeCThbl, MUCbMEHHBIE CAMOCTOSATEIbHbBIC [IpenmyiiecTBEHHO MPOBEPKA
00IIeMe TUITUHCKUM paboThI, BOMIPOCHI K 3a4eTy, METOAAaMU, UCXOAS U3 COCTOSHUS
MOKAa3aHUSIM KOHTPOJIbHBIE PA0O0THI, YCTHBIE OTBETHI | 00y4aromerocsi Ha MOMEHT MPOBEPKHU

14.3 MeToauueckune peKoOMeHAAIMH M0 OLeHOYHBIM CPeICTBAM JUIAA JIMI ¢ OFPAHMYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

s crynentoB ¢ OB3 nmpenycMatpuBaeTcs TOCTyIHAs GopMa IpeoCTaBIeHUs 3aIaHui OI[CHOY -
HBIX CPEJICTB, @ UMEHHO:

- B Ie4aTHOU (hopme;

- B Me4aTHOU (hopMe C YBETUUECHHBIM HIPUPTOM;

- B (hopMe AIIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/IaHUs BCIYX;

- MPEOCTABICHUE 3a/IaHUS C UCTIONB30BAaHUEM CYPJIOTIEPEBO/IA.

CryaeHTaM C MHBAJTUJAHOCTHIO YBEIIMYMBAETCS BPEMsl Ha IMOJATOTOBKY OTBETOB HA KOHTPOJBHBIE
BOTIPOCHI. J[JIsl TAKMX CTYAEHTOB MPEIyCMaTPUBACTCs JOCTYIHAs (popMa MpeaoCTaBICHUSI OTBETOB Ha 3a-
JaHUsl, 2 UMEHHO:

- MMCbMEHHO Ha Oymare;

- HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIH30BAHUEM YCIIYT aCCUCTEHTA;

- MIPE/ICTaBJICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3y/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCHMILIUHE MpPeaycMaTpUBaeT
npenocTaBieHrne nHpopMaIuu B GopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCTIPUSTHUS
nHpopmaIuu:

JIst d1l ¢ HApYLIeHUSIMH 3PEeHus:

- B (hopMe AJIEKTPOHHOTO TIOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYSHHBIM HIPUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

JI1s1 1M1 ¢ HAPYUIEHUSIMM ONIOPHO-ABUTaTe/ILHOI0 annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoOU opme.

[Tpu HEoOXOmMMOCTH /17151 00YJAIOIIUXCS ¢ MHBATUAHOCTBIO MPOIEIypa OIICHUBAHUS PE3yJIbTaTOB
00y4YeHUS] MOXKET MTPOBOAUTHCS 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

Kon
TIK-1

®opMyIHpOBKa KOMIETEHIIUH Otanbl GOpMUPOBAHUS KOMIIETEHLIUH

CIIOCOOHOCTBIO MOACIHUPOBATDH OOBEKTHI U Ipo-
LECChI, UCITOJIB3YA CTAHAAPTHBIC ITAKCThI aBTO-
MAaTHU3UPOBAHHOT'O ITPOCKTHUPOBAHUA U UCCIICOO-
BaHHUA

JlomKeH 3HaTh COCTOSIHME COBPEMEHHOM U
NEPCIEKTUBHOM 371€MEHTHOI 0a3bl; OCHOB-
HBIE NEKTPOPU3NYECKUE TapaMeTphl Te-
YaTHBIX IUIAT U JJUHUM [1epesiad B X coCTa-
BE€; UICTOYHUKH U METO/Ibl MUHUMH3AUU
noMex B IU(POBBIX y3J1ax OBICTPOIEHCTBY-
IOIICH anmapaTyphl.;

JlomkeH yMeTh MOAEIHPOBATH Y3116 ObI-
CTPOACHCTBYIOIICH MU(PPOBOH anmapaTypbl
¢ ucnosb3oBanueM coppeMeHHbIX CAIIP u
MAKETOB MaTeMAaTUYECKOr0 MOJICTMPOBa-
HUS1; KOHCTPYUPOBATh TI€YaTHBIE TIAThI ObI-
CTPOACHCTBYIOIICH MU(PPOBOH anmapaTypbl
C Y4eTOM TpeOOBaHUH IIEKTPOMArHUTHOM
COBMECTUMOCTH.;

JloymkeH BiaieTh HaBbIKaMM aHAIU3a U MU-
HUMU3ALUU IIYMOB IIU(PPOBBIX OBICTPO-
JICUCTBYIOLUX YCTPOUCTB; HAaBBIKAMH pa-
60thI B coBpemeHHBIX CAITP 1 makerax
MaTEMaTU4YECKOI0 MOJIETIUPOBAHMUSL. ;

OO01re XapakTepUCTHKHU MOKa3aTelned u KpUTEepHeB
NpUBENICHBI B Ta0OmmIe 2.
Tabmuia 2 — O0mue XapaKTepUCTHKH MOKa3aTesed U KPUTEPUEB OLICHUBAHUS KOMIIETEHIIHIA IO ATaram

OLICHHUBAaHU KOMHGTCHHI/II\/JI Ha BCEX 3Talax

Tlokazarenu u

Braanern
KpUTEpUU

3HaTh YMeTh

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-

KonTpomupyet padory,
IIPOBOJUT OLIEHKY, COBEP-

AMHU B IIpCACIax u3ydyac-
MO 00JIaCTH C IOHUMAaHH-
€M I'paHull IPUMCHHUMOCTHU

TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

LIEHCTBYET JEHUCTBHUS pa-
60TbI

Xoporo (0a30BbIN

3HaeT (aKThl, IPUHIINIIBI,

O06namaer quamna3oHOM

beper oTBETCTBEHHOCTSH 3a

3a1a4

YPOBEHB) IpOLIECCHI, OOIIME MOHSA- | TPAKTUUECKUX YMEHHUH,  |3aBeplleHHe 3a/1a4d B UC-
THS B TIpeJieNiaX u3yvae- | TpeOyeMbIX JUIsS PEIICHHs | CIICJOBaHUM, IPUCIIOCA0-
MO oOmacTu OIIpEICIEHHBIX IPOOJIEM B | TMBACT CBOE TMOBEJICHUE K

00JIaCTH UCCIIEIOBAHUS 00CTOSITEILCTBAM B pellie-
HUU TIpoOIeM

VYnosnerBoputenb- | Obnagaer 6a3oBbiMu 00- | OGagaeT OCHOBHBIMH PaboTaer npu npsimom Ha-

HO (TIOPOTOBBIH IIUMH 3HAHUSAMHU YMEHHSMH, TpeOyeMbIMH | OIMIOICHUN

YPOBEHB) TS BBITIOJTHEHUS! TIPOCTHIX
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Tabmuma 3 — Dramsl

2 Peann3anua KOMIEeTEeHIINH

2.1 Komnerennus IIK-1

[TK-1: crnocoGHOCTBIO MOJIETUPOBATh OOBEKTHI U MPOIECCHI, UCIIOJIb3YS CTAaHAAPTHBIC MMAKEThI aB-
TOMAaTHU3UPOBAHHOT'O IPOEKTUPOBAHUS U UCCIIEJOBAHUS.

s popmupoBaHus KOMIIETEHIMH HEOOXOUMO OCYIIECTBUTH P/l 3TANOB. DTanbl (POPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSAEMbIE [UIsI 3TOTO BUABI 3aHATHI M MCIOJIb3yEMbIE CPEICTBA OLCHUBAHMS IpEN-
CTaBJIeHbI B Ta0nuLe 3.
OPMHUPOBaHUs KOMIIETEHIIMM U UCIIOJIb3YEMBIE CPEACTBA OLICHUBAHHUS

Cocrasn

3HaTh

YMmeTb

Bnanets

CopepxaHue 3Ta-
II0B

00BEKTHI U MPOLIECCHI, UC-
II0JIb3Yysl CTaHJIapPTHBIEC I1a-
KETbl aBTOMaTU3UPOBAHHO-
IO IIPOEKTUPOBAHUS U HC-
CJIEI0OBaHUs

MOJICITUPOBATh OOBEKTHI U
MPOLIECCHI, UCTIONB3YS
CTaHJAPTHBIC MTAKEThI aB-
TOMATH3UPOBAHHOTO
MPOSKTUPOBAHUS U UCCIIC-
JOBaHUS

METO/IaMU KOMIIBIOTEPHO-
TO MOJICTTUPOBAHHUS TIPO-
neccoB B POC, HaBBIKaMu
WCIIOJIB30BAHUS CTAaHIAPT-
HBIX ITAKETOB aBTOMATHU3H-
POBaHHOTO MPOEKTUPOBA-
HHS U UCCICIOBAHUS.

Bunnl zanstuii

» JlabGopaTtopHsie pabo-
TBI;

e Jlexknum;

* CamocTosTenbHas pa-
oora;

» JlabopaTtopHbie pabo-
TBI;

o Jlexmmuy;

* CamocTosiTenpHas pa-
oora;

 JlaboparopHbie pabo-
THI;

* CamocTosTenbHas pa-
oora;

Hcnonb3yembie
CpeICTBa OICHUBA-
HUS

* Oruer no 1aboparop-

HOIi paborTe;
e DK3aMeH;

* Ortuet no nabopatop-
HOI1 paboTe;
* DK3aMeH;

* Oruer no aboparop-

HOIi paboTe;
e DK3aMeH;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

ommre 4.
Ta6muia 4 — [TokazaTeny ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras 3HaTh YmeTh Bnagers
OtinyHO * OO6nanaer Teopernde- | * OOmagaer mpakTuye- * Buaneer HaBbIKamMu

(BBICOKHI YPOBEHB)

CKMMU 3HAHUSIMU C TIOHH-
MaHWEM TPaHUIl UX MpHU-
MEHHUMOCTH.

CKUMH YMEHUSMH, HEO0O-
XOZMMBIMU JUISl CAMOCTO-
STEIBHOTO PELICHUS 3a-
J1a4 TIOBBIMICHHO CII0XK-
HOCTH;

HCIIOJIb30BaHMs CTaH-
JIAPTHBIX MAKETOB aBTO-
MAaTHU3UPOBAHHOIO MTPOEK-
THUPOBAHUS U UCCIET0BA-
HHSL.;

Xoporo (6a30BbIi
YPOBEHD)

* 3HaeT NPHUHIMUIIBI, PO-
LIECCHL, OOIIME TOHATHS B
npejaenax u3ydyaeMoi 00-
JIACTH.;

* OOnamaer mpakTHye-
CKUMH YMEHUSMH, HEOO-
XOJMMBIMH IS PEIICHHS
THUIIOBBIX 3aJa4 B 00J1a-
CTHU UCCJICIOBaHNI.

* Brnaneer TepMHUHOIIO-
TUel, 0OCHOBaMU U3Mepe-
HUS, aHAJIU3a U MOJEII-
pOBaHMS IIPOLIECCOB.;

VY II0BIETBOPUTEIBH
0 (IMOpOroBbIN
YPOBEHD)

* (OO6mnamaeT 0a30BLIMH
OOIIMMH 3HAHUSIMHA B
npezenax u3ydaemoit 06-
JIACTH.;

e (OOagaeT OCHOBHBIMH
YMEHUSIMH, TPeOyeMbIMHU
JUTSL PEIICHUS] TPOCTHIX
3a/1a4;

* Moxet 3¢ peKTUBHO
paboTtath 1Mo pyKo-
BOJICTBOM ITperioiaBare-
JIsT;

3 TunoBble KOHTPOJIbHbIE 3aJAHUSA

I[JISI peaﬂmaunn BBIIHeHepe‘-H/ICJIeHHBIX 3a1a4 O6y‘-IeHI/I$I I/ICHOHB?;yIOTCSI TUIIOBBIC KOHTpOJILHBIe
3aJIaHHs WIIM WHBIC MaTepHaibl, HEOOXOAMMBIC JIJIsl OIICHKH 3HAHWUW, YMEHUH, HABBIKOB U (MJIHM) OTIBITA JIe-
ATEIHHOCTH, XapaKTePU3YIOIINUX dTarnbl (GOPMHUPOBAHHS KOMIIETCHIIMA B MPOIIECCE OCBOCHHUS 00pa3oBa-
TEJIBLHOM MPOrpaMMBbl, B CICAYIOIIEM COCTaBE.
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3.1 Dk3aMeHalIOHHbIE BONPOCHI
. Pa3BuTHE METOIOB MPOESKTUPOBAHUS M KOHCTPYKIIUI MEYaTHBIX ILIaT
. Ctparerus pa3paboTKy U BepUpUKAIMK I1J1aT
. DnemenTs 1 (PpoBOIt 06padboTKH HHPOPMALIUU
. CranzapTsl nepeiaur CUTHAJIOB U CEMENCTBA JIOTHYECKUX MUKPOCXEM
. [Tomexu B cucteMe npu paboTe MUKPOCXEM
. HudpoBoii curHas B 3JIEKTPUYECKUX COSTMHEHHSIX
. Homenkuatypa u napameTpsl KOpIyCOB MUKPOCXEMBI
. Matepuainbl 1J1s I€UaTHBIX Y3J10B
— 9. IlosnHOE CONPOTUBIIEHUE U BIEKTPUUECKHE MOJIEIH I1€9aTHOTO MOHTAKa
— 10. ConpoTuBneHue 1 €ro MOJEIH
— 11. DnexkTpuyeckas eMKOCTb B [IEUaTHOM MOHTaXe
— 12. Meroapl pacyeTa MEKTPUUECKON €MKOCTH B IEYaTHOM MOHTAKE
— 13. DddexTrBHAST HHIYKTUBHOCTH IPOBOJHUKOB
— 14. JIunuu nepenauu U UX MOAEIU
— 15. JIunuu nepenayu ¢ NoTepsiMu
— 16. LleqiocTHOCTB cUTrHaNa B 3JIEKTPOHHBIX MOYJISAX
— 17. LlenocTHOCTH cUTHAJIa B KOPOTKUX U JIJTMHHBIX OJIMHOYHBIX JIMHUSAX
— mepenadu
— 18. HeoqHOpOaHOCTH B IMHUAX Tepeaayun
— 19. IlepekpecTHble TOMEXU B CBSI3aHHBIX JIMHUAX MEPEAAYU
— 20. Meronpl CHM>)KEHHS IEPEKPECTHBIX TOMEX
— 21. Crparerus u nmpaBujia IpOEKTUPOBAHUS CIOEB MUTAHUS
— 22.TloMexu B IIMHE MUTAHUS U UX YCTPaHEHUE
— 23. O6mue enuuuUIel n3mepeHus SMC
— 24. [lomMexosmuccus OT IEYaTHBIX y3JI0B
— 25. DKpaHUpPOBAHME NIEYATHBIX y3JI0B
— 26. Tenpenuuu B pazsutuu CAIIP
— 27. Pemenne 3anau nienoctHocty curnainos B CAIIP
— 28. [lepekpecTHbIE TOMEXHU U UX MOACIUPOBAHUE
— 29. ConpoTUBJIEHUE LIUH MUTAHUS U 3a3€MJICHUS
— 30. Texnonoruueckue (pakTopbl U LIETOCTHOCTh CUTHANA

I
oINS Il NV I NS VORI S I

3.2 Tembl 1a00paTOPHBIX padoT
— HccnenoBanue pe3ncTopoB NOCTOSHHOIO CONPOTHUBIICHUS
— HccnenoBanue KOHIEHCATOPOB MOCTOSIHHOW €MKOCTH
— MHccenenoBanne BBICOKOUACTOTHBIX KaTyllIeK HHIYKTUBHOCTHU
— MHccnenoanue muanii nepenaun CBY auamazona
— HccnenoBaHue pacipocTpaHEHUs: UMITYJIbCHBIX CUTHAJIOB B OIMHOYHBIX JIMHUSAX Nepeaadn
— MHccenenoBanue pacipoCTpaHEHUsI UMIYJIbCHBIX CUTHAJIOB B HEPETYIIPHBIX JIMHUAX NI€peadn
— MHccnenoBanue pacnpocTpaHeHUs: UMIYIbCHBIX CUTHAJIOB B CBSI3aHHBIX JIMHUAX I€peIadn
— MonaenupoBaHrue MHOTOCIOMHBIX MEYaTHBIX 1T
— OKpaHHUPOBAHHUE Y3JI0B PAIUOIIEKTPOHHBIX YCTPONUCTB
— MHccenenoBanue HHAYHMPOBAHHBIX TOMEX B JIMHUAX CBSI3U

4 MeToanuyecKkue MaTepuabl
Jns obGecnieueHus mpoiecca OOy4eHHsI U pelleHus 3a1a4 O0y4eHHs] UCIOJIb3YIOTCS CIEIYIOIINe
MaTepuaIbl:
— METOJMYECKHe MaTepuabl, ONpeaestonIie MPoLueaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JCSATCILHOCTH, XapaKTePU3YIOIINX 3TAIbl (JOP-MHUPOBAHHSI KOMIIETCHIIUNA, COTJIACHO TI.
12 paboyeit mporpaMmel.
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4.1. OcHOBHas JIUTEpaTypa

1. Kana6ekoB b.A. [{udpoBsie ycTpoiicTBa 1 MUKPOIIPOIIECCOPHBIE CUCTEMBL. — M.: ['opsiyas -
Hus - Tenexom, 2007. — 336 c. (manuune B 6ubmrorexke TYCVYP - 135 7k3.)

2. Pazesur B./l., [Toranos FO.B., Kypymun A.A. [IpoektupoBanue CBY ycTpoiiCTB ¢ MOMOIIBIO
Microwave Office. — M.: Conon-IIpecc, 2003. - 496 c. (manuune B 6ubmmoreke TYCVYP - 14 3k3.)

3. IIpoexTupoBaHME U TEXHOJOTHUS IMEUATHBIX TuIaT: YueOHUK /1 By30B / E. B. ITuporosa. - M. :
Dopym, 2005. - 559 c. (manuuue B Oubmoteke TYCYP - 77 3k3.)

4. OrCAD 10. ITpoextupoanue nevarusix miat / C. A. Ky3nernosa, A. B. Hecrepenko, A. O.
Adanacees. - M. : T'opsiuas munus-Tenexom, 2005. - 454 c. (manuune B 6ubmuorexke TYCVYP - 43 3k3.)

4.2. lonoTHUTEIbHAS JTATEPaTypa
1. Kamnan [I. [IpakTudyeckne 0OCHOBBI aHAJIOTOBBIX U IM(ppoBBIX cxem. M.: Texnocdepa, 2006. —
174 c. (manuune B 6ubmuorexke TYCVYP - 35 7k3.)

4.3. O6s13aTesibHbIE YUeOHO-METOAUYECKHE MOCOOHs

1. MHccrnenoBanue pe3ucTOpOB TMOCTOSHHOTO CONMPOTHBICHHS: METOINYECKHE YKa3aHHUs K BbI-
NOoJHEHUIo abopatopHoit padotsl / Kyze6usix H. U. - 2012. 24 c. [DnexTponHsIii pecypc] - Pexum no-
cryma: https://edu.tusur.ru/publications/1245, cBoOOIHBIA.

2. MHccnenoBaHue KOHJEHCATOPOB MOCTOSHHOW €MKOCTH: MeToAWYecKHe yKa3aHUs K BBIMOJHE-
HUIO JabopatopHoil pabotsl / Ky3eOnbix H. U. - 2012. 25 c. [DnekrpoHHbIi pecype] - Pexxum nocryna:
https://edu.tusur.ru/publications/1246, cBOOOAHBIIA.

3. HccnemoBaHue BBICOKOYACTOTHBIX KaTYIICK WHIYKTHMBHOCTH: MeETOIMYECKHE YKa3aHUs IO
BBINOJIHEHHIO JTabopaTtopHoii padotel / Ky3e6usix H. U. - 2011. 28 c. [DnekrpoHHbIit pecypc] - Pexxum
noctyma: https://edu.tusur.ru/publications/341, cBoOOAHBIH.

4. MW ccnenoBanue MHAYIMPOBAHHBIX MOMEX B JIMHHUAX CBSA3H: PyKOBOACTBO K 1a0OpaTopHOM pa-
6ote / TuxomupoB A. A., 3amorpunckuii B. A. - 2011. 12 c. [DnexrpoHHbIi pecypc] - Pexxum nocrymna:
https://edu.tusur.ru/publications/140, cBOOOTHBII.

5. DKPAHUPOBAHME V3JIOB PAJIJMORJIEKTPOHHBIX YCTPOMCTB: PykoBoacTBO K na-
6oparopHoii padote / Tuxomupos A. A., Edanos B. U. - 2011. 13 c. [DnexTpoHHbI pecypc] - Pexxum 1o -
cryma: https://edu.tusur.ru/publications/139, cBOOOAHBI.

6. Teopus 3€KTPOMarHUTHON COBMECTUMOCTH PaIUO3JIEKTPOHHBIX CPEJICTB U CUCTEM: YUeOHO-
METOIMYECKOE IMOCOOHE 0 MPAKTHYECKUM, Ta00PaTOPHBIM U CaMOCTOATENLHBIM 3aHsATHsIM / Kykcenko C.
IT. - 2016. 72 c. [DnexTpoHHBIA pecypc] - Pexxum moctyma: https://edu.tusur.ru/publications/6528, cBo-
OOIHBI.

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. TlouckoBsie cucteMbl cetu HTEpHET
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