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JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHocTH) 11.05.01 PasriosneKTpoHHbIE CUCTeMbl U KOMILIEKChHI, yTBep)kaeHHoro 2016-08-11

rojla, pacCMOTpeHa U yTBepK/leHa Ha 3aceflaHuu Kadeapbl «___ » 20__ ropa, TIpOTOKO/
Ne

Pa3paboTumku:

CTapimii npemnofasaresb Kad. PTC Kapnymmwn I1. A.

3aBeayromumii obecreunBarolei Kad.
PTC Menuxos C. B.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

PTC Menuxos C. B.
OKCIePThI:

cTapiuvii npernozasaresb Kad. PTC Hospgpesarsix /1. O.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbro mpenofaBaHusi AUCLIUIUIMHBI «L{H(poBbie ycTpolCTBa ¥ MUKPOIIPOLIECCOPBI» SIB/SIETCS
M3yueHHe TPUHLIMIIOB paboThI IIU(PPOBBIX YCTPOUCTB U MUKPOIIPOL[eCCOPOB. Kypc 3HAaKOMUT CTYZEHTOB C
Ha3HaueHWeM U TIPUHLUIIOM [IeiCTBUSI COBPEMHHBIX LIU(GPOBBIX YCTPONUCTB U MUKPOIIPOLIeCCOPOB.

1.2. 3agauy JUCIMIIIAHBI
— U3yueHune MeTofOB cHHTe3a LM(POBBIX YCTPOWCTB W METOAOB TMPOEKTUPOBAHUS
MUKPOTIPOLIeCCOPHBIX YCTPONCTB; (hOpMUPOBaHKe MPAKTHUUeCKUX HABBIKOB MPOEKTUPOBaHUS LIUPPOBBIX U
MHKPOIIPOLIeCCOPHBIX CUCTEM.

2. Mecro pucuuninssl B crpykrype OITIOII

HOucturiuHa «Lludpossie ycrpoirictBa U Mukpompoiieccopbl» (B1.5.29) otHocurcs K 670Ky 1
(6a3oBast yacTh).

[TpefiiecTByIOUMMH  AUCLIATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
clefywoliye  AUCLUIUIMHBL:  WMHpopMmalMoHHble TexHojaoruu 1. BBeseHne B MHGOpPMAaTUKY,
Wudopmaimonssie TexHosorud 2. CeTeBble HH(MOPMAL[OHHbIE TEXHOMOTUU. ba3bl JaHHBIX.,
NudopmaimonHbie TexHonoruu 3. [IporpammupoBaHue Ha s3bike C++., HopMal[oHHbIe TeXHOMOTHUH
4. OObeKTHO-OpPHEHTUPOBAaHHOE MTPOrpaMMHUpOBaHKe Ha si3bike C++., Lindposas 06paboTKa CUrHasIoB.

[MocneayrowmymMu JucLUIUIMHaMU sBisitoTcs: [IpegauniomHast, TIpoekTupoBaHue pajnioCUCTeMbI
(I'T1IO 1-6).

3. TpeboBaHusA K pe3y/jbTaramM 0CBOEHHs JUCIUII/THHBI

[Tporjecc u3yueHus: AUCLIMIITMHBI HarpaB/ieH Ha ()OpMUpOBaHKe C/IeAYIOLUX KOMIIeTeHI[UH:

—  OIIK-7 criocobHOCTBIO BIa/IeTh METOAAMH peLleHus 3a/lau aHa/li3a U pacueTa XapaKTepUCTHK
pPafiMOTeXHUUECKHUX LieTel;

B pesynbraTte usyuyeHus JUCLUIUIMHBI CTYAEHT JOJDKEH:

— 3HATh - NPUHIUITEI Pab0Thl LUGPOBBIX YCTPOMCTB U MUKPOIPOLIECCOPOB; - COBPEMEHHYIO
/IeMeHTHYI0 06a3zy 1M(pOBBIX, LU(PPO-aHATOTOBBIX, aHAIOrO-IU(PPOBBIX W MHKPOIIPOLIeCCOPHBIX
YCTPOWCTB; - METOJVKY MPOEKTUPOBaHHUsS arrapaTHbIX U MPOTrPpaMMHBIX CPeACTB MUKPOMNPOL|eCCOPHBIX
CUCTEeM;

—  yMeTb - COCTaBJISITh JIOTUUECKUE CXeMbl, IPOrPaMMHUPOBaTh MUKPOMPOLIECCOPbI; - COCTAB/IATh
NIPOTPaMMbI Ha sI3bIKe acceMOiiepa;

— BJaJIeThb - Ha3HaueHWeM U TIPUHILIUMIIOM [eHCTBUS COBPEMEeHHBIX I[M(POBBIX YCTPOMCTB U
MHUKDOIPOLIECCOPOB; -  HaBblKAMM  [POrPaMMMPOBAHUSl  PA3/IMUYHbIX  MHUKPOIPOLECCOPOB; -
MaTeMaTHUYeCKHUM arrapaToM anreOpbl JIOTUKM /11 PellleHdsl 3a/lau TMPOEeKTUPOBAHUS CJIOKHBIX
UPOBLIX YCTPOMCTB HAa MPOrpaMMUPYEMBIX JIOTUUECKUX WHTerpajbHbIX CXeMaxX W MeTOAAMU HX
pear3alyy C MOMOLLbI0 COBPEMEHHBIX IMPOrPAMMHBIX MAaKeTOB.

4. O0beM ANCHMIIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYA0EMKOCTh JUCLIMIUIMHBI COcTaB/sieT 5.0 3aueTHbIX eJUHMIILI U TIpe[CTaB/ieHa B
Tabmune 4.1.
Tabsmuria 4.1 — Tpya0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITeTbHOCTH Bcero yacos CemecTpsl
8 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 92 92
Jlekuym 34 34
ITpakTryeckue 3aHSITHS 34 34
JlabopaTtopHbie 3aHATHS 16 16
KoHTposs camocTosiTesTbHON paboThl (KypCOBOM TIPOEKT / 8 8
KypcoBasi pabora)
CamocTosiTenibHast paboTta (Bcero) 52 52
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BeIrosiHeHWe KypCoBOTo rpoekTa (paboThr) 23 23
OdopmsieHre 0TUETOB 110 1A00pPaTOPHBIM paboTam 4 4
[TpopaboTKa JIeKIJMOHHOTO MaTeprasa 12 12
IToaroToBka K nmpakTHueCKUM 3aHATUAM, CeMUHapam 13 13
Bcero (6e3 sk3ameHa) 144 144
IlogroroBka u cfjadya 3K3aMeHa 36 36
OO0111as1 TPYJ0EMKOCTh U 180 180
3auetHble Equnuiel TpysoeMkocTu 5.0 5.0
5. Copepxanue AUCIUIIUHBI
5.1. Pa3jenbl JUCIUIIMHBI U BUABI 3aHATHH
Pa3zesnbl AUCLUIIMHBI U BU/IbI 3aHSITUM TIpYBeZieHbl B Tabnuiie 5.1.
Tabsura 5.1 — Pa3zgenbl AUCHUIUTAHBI M BUBI 3aHITUN
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1 Byneea anrebpa. OcHOBBI anrebpbl 4 2 2 4 8 12 |OIIK-7
JIOTKY M TEOPUH TepeKIIouaTe/IbHbIX
dbyHKUMN
2 OCHOBBI TEOPUU ACUHXPOHHBIX 4 9 2 6 21 | OIIK-7
MOTeHLMa/IbHbIX U CHHXPOHHBIX
aBToMaToB. CHHTe3 LM(POBBIX Y3/I0B.
TUroBbIe JIOrMYecKre y3/bl
3 [IpuMeHeHKe UHTerpalbHbIX CXeM 6 7 4 6 23 | OIIK-7
[J1s IPOEKTUPOBaHUS LIU(PPOBbIX
YCTPOMCTB. ApXUTEKTypa
MUKPOIIPOLIeCCOPOB
4 MuKpoImpoLeccopbl 10 16 8 34 |OIIK-7
5 IIporpammupoBaHue 10 0 28 46 | OIIK-7
MUKPOIIPOLIECCOPOB
Wtoro 3a cemectp 34 34 16 52 144
Wtoro 34 34 16 52 144
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)
Copep>kaHue pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpHBe/ieHo B Tabnuie 5.2.
Tabsmura 5.2 - CofepykaHue pa3/iesioB JUCIUTIIVH (TI0 JIEKIUSIM)
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8 cemecTtp
1 ByneBa anredpa. OcHoBbI anreOpel | BBefieHMe B MoHATHE 1H(POBOTO 4 OIlIK-7
JIOTUKY U TEOPUH TepeK/IIoUaTeIbHbIX | yCTpoiicTBa.OCHOBBI anreOpsl
byHKUUN noruku. @yHKIUU Y TIOCTY/aThl OyieBoi
anreOpbpl. MUHIUMU3ALMST JTOTHYe CKHX
(dbyHKUMNA. DTanbl CHHTe3a [UGPOBBIX
YCTPOUCTB.
Ntoro
2 OCHOBBI TEOPUU aCUHXPOHHBIX [udparopsl 1 4 OIIK-7
MOTEeHLMaIbHbIX YU CUHXPOHHBIX Jemu@patopbl. My/IbTUIIEKCOPHI U
aBToMaToB. CuHTe3 LM(POBBIX Y3/I0B. |JeMy/abTUrieKcopbl. KomnapaTopsl,
TumnoBele loruueckKue y3ibl CyMMaTopbl, apu(MeTHKO-TI0ruuecKue
ycTpoucTBa. Tpurrepsl. PerucTpsl.
CueTuuku.
Nroro 4
3 [IpuMeHeHKe UHTerpaibHbIX cxeM | McTopus pasBUTUS 6 OIIK-7
JI71s1 IPOEKTUPOBaHUSI LIU(PPOBBIX MUKpornporieccopoB.VIHTepdeiicHbIe
YCTPOWCTB. ApXUTEKTypa OosbItvie uHTErpanbHble cxembl (BUC) u
MUKPOIIPOLIeCCOPOB BN C namsatu.CuHTe3 0AHOPa3psiHOTO
MUKpornporeccopa.l'nroretnue cknii
BOCbMHPA3PSIHbIN
MUKpornporeccop.Cucrema KOMaH/,
MUKPOIIpoLieccopa. ApXUTeKTYPhI
COBPEMEHHBIX MUKPOIIPOLIeCCOPOB.
Ntoro 6
4 MuKponpoLeccopsl [MpuHLMT paboThl MUKPOIIPOLIECCOPA 10 OIIK-7
[TpuHIUn paboThl MUKPOIIPOL[eCCOPHOM
cucteMbl [TpuHLMIBI pabOThHI
MHUKDPOKOHTPOJI/IEPOB
Ntoro 10
5 IlporpammupoBaHue [IporpamupoBaHrie MUKPOIIPOL|eCCOPOB 10 OIIK-7
MUKPOIIPOLIeCCOPOB Vtoro 10
Wtoro 3a cemectp 34

5.3. Pa3jensl AUCHUIUIMHBI 1 MEX/UCIHUIUIMHAPHbBIE CBSI3H C 00eCreYrnBaIUMH (1P eAbLyLMMH)
4 o0ecrieurBaeMbIMH (MOC/IEAYIOLUMH) AUCHMIUTMHAMHA
Paszienibl JUCLMTIMHBI U MEX/JUCLIMTUIMHADHBIE CBSI3W C 00eCreunBaroiuMu (TIpeAbIAyLMMA) U
obecreurBaeMbIMH (TIOC/IEYIOLTMMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabsmie 5.3.
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Tabsura 5.3 - Paszesnbl AUCIUTUTUHBI M MEXIUCIIUTTAHAPHBIE CBSI3U

HavmeHoBaHMe JUCLATIIUH

Ne pa3zenioB JaHHOW JUCLUATIIMHBI, [/151 KOTOPBIX

Heo0X0oIMMOo n3yueHre 00eCTieuynBaroLUuX U
obecrieunBaeMbIX AUCLATITAH

1 2 3 4 5
[IpeaiecTByroLyie JUCLUATIIMHBI
1 NudopmalioHHble TeXHOI0TUH 1. N +
BBegenue B MH(pOpPMaTUKy
2 VlHpopMaLMOHHbIe TEXHOIOTHH 2.
CeTeBble UH(pOpMaLIOHHbIE TEXHOJIOTUH. + +
basbl flaHHbIX.
3 HdpopMal[iOHHbIe TEXHOJIOTUU 3. N +
[IporpammupoBaHue Ha s3bike C++.
4 VHdopMalLlMOHHbIE TEXHOIOTUH 4.
OO6BeKTHO-OpHeHTUPOBAHHOE + +
MpOorpaMMHpOBaHue Ha si3bike C++.
5 Iudporast 06paboTKa CUrHA/IOB + + + + +
[Tocnepyroiye AUCLUTIIMHBL

1 IpeppuriiomMmHas + + + + +
2 IIpoekTpOBaHU rvocucremsl (I'TIO 1-

poekThpoBaHue paauocuctemsl (I'TIO N + + + +

6)

5.4. CooTBeTCTBHE KOMIIeTEeHI}MH, ()OpMHPYyeMBbIX IIPU U3yYeHUH AMCIUILIMHBI, U BU/I0B 3aHATHH
CooTBeTCTBUE KOMIeTeHLMH, (OpMUpPYeMbIX MpPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHI
npeicTaB/eHo B Tabnurie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BHZAOB 3aHATHH, (HOPMHUPYeMBIX TpU W3yUeHWH
VICLIUTIJIVHBI

Buabl 3aHATHIM DOopMBI KOHTPOJIS
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KomneTeHiuu
Jlektu

ITpakTryeckre 3aHATUS
JTabopaTopHbIe 3aHSTHS

+ | KoHTpo/b caMocTosITeNIbHOM paboThl (KypCOBO#i MPOEKT / KypcoBasi paboTa)
CamocrosTenbHast paboTa

OIIK-7 + + +

KonTtponbHas pabora,
Otuert 10 1abopaTopHOM
paborte, 3amuTa
KYPCOBBIX ITPOEKTOB
(pabor),
OuddepeHipoBaHHbIN
3aueT

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUH 00yUeHHs

He npenycmotpeno PYII

7. JIabopaTopHbIie paboThI
HanmeHoBaHue 1abopaTopHbIxX paboT rpuBesieHo B Tabmmie 7.1.
Tabnuna 7. 1 — HaumeHoBaHHe 1ab0opaTOpHBIX pabot

oo ¢ =
E 4 5
3 = =
= £ 5
= 7 2 &
Ha3BaHus pa3zenoB HaumeHoBaHue 1abopaTopHbIX paboT 3 55
=
S8 a =
2 o 2
= S
8 cemecTtp
1 Bynesa anrebpa. OcHoBbI anre6per | [TocTpoeHue 1 aHa/MN3 TIOTHUECKOM 2 OIIK-7
JIOTUKU Y TEOPWH TepeK/II0YaTe/IbHbIX | CXeMbICPeJHel C/I0)KHOCTH
(yHKIpH HWtoro 2
2 OCHOBBI TEOPUM aCUHXPOHHBIX MogenvpoBaHue U UCC/ieJOBaHKe 2 OI1K-7
MOTeHLMaTbHbIX U CUHXPOHHBIX paboThITIOC/IeI0BaTETBHOTO 1I(POBOTO
aBTOoMaToB. CHMHTe3 U(POBLIX y37I0B. |yCTPONCTBA
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TurioBble JOrU4YeCcKue y3ibl Ntoro 2
3 [IpuMeHeHKe UHTerpalbHbIX CXeM | M3ydyeHHe apXUTeKTyphl 4 OIIK-7
[J1s1 IPOEKTUPOBaHUS LIM(PPOBBIX IIPOCTOr00/HOPAa3PsALHOIO
YCTPOMUCTB. ApXUTEKTypa MUKporiporeccopa.VccienoBanue ero
MUKPOIIPOLIeCCOPOB paboTbl Ha MozeNn
Ntoro
5 IIporpammupoBaHue [IporpammupoBaHue OIIK-7
MUKPOIIPOLIECCOPOB 0JHOPAa3psAHOTOMUKPOIIPOLIeCCopa.
MogenpoBaHue nporjeccapaboThl
MHKpoOMpoLeccopa
Nroro 8
Wtoro 3a cemecTp 16
8. IlpakTHyeckue 3aHATHA (CEeMHUHAPBHI)
TemaruKa NpakTHUe CKUX 3aHATHH (CeMHUHApOB) MprBesieHo B Tabmuie 8.1.
Tabnuua 8. 1 — Tematuka pakTHUeCKUX 3aHATUM (CeMUHApOB)
) =
B 4 =
S i3
Temaka NMpakTHUeCKUX 3aHATUI < > O
Hassanus paszenos s = =
(cemrHapoB) g S g
=
= 52
- g ~
8 cemecTtp
1 ByneBa anrebpa. OcHoBbI anreOpel | PertieHne 3aau Mo/ie/TMpOBaHUs U 2 OIIK-7
JIOTMIKY U TEOPUH TepeKIouaTebHbIX |HUCC/ieoBaHUs paboThl LMGPOBLIX
GbyHKUMH ycTpoucTs. [TocTpoenue u aHanus
MIPOCTOM JIOTMYe CKOW CXeMbl
Wtoro 2
2 OCHOBBI TEOPUM aCUHXPOHHBIX Cunre3 yctpoiictB. CAH® u CKH® 2 OI1K-7
HOTeHuHa”LgHX 1 CUHXPOHHBIX MuHMMH3aLUs1 JIOTHUeCKUX (PYHKLMI. 3
aBTOMaToB. CHHTe3 LIM(POBBIX Y3/I0B. KapTeiKapHo
TuUnoBble I0TMYeCKre y3/bl
CuHTe3 1[U(POBBIX YCTPOUCTB B 4
pa3/IMYHbIX Oa3mrcax
Ntoro 9
3 [IpuMeHeHKe HHTerpaibHbIX cXeM | IIpriMeHeHHe TUIOBBIX JIOrMYeCKUX OIIK-7
[ IPOEKTUPOBaHKS LIU(PPOBIX y37/10B.
YCTPOMUCTB. ApXHUTEKTypa Vtoro 7
MUKPOIIPOLIeCCOPOB
4 MuKponpoLeCccopsl Bezienue B mporpaMmupoBaHue 4 OIIK-7
MUKporporeccopos. [Ipumepsr
NporpaMM /ij1si MUKpPOTMPOLIeCCOPOB.
[TocTpoeHue LU(POBBIX 371EKTPOHHBIX 4
cxem
AnroputMmbl 1{UGPOBOI 06pabOTKH 4
curHasioB (OwICTpOe TIpeoOpa3oBaHe
®yphbe, peKypCHBHbIN LIU(PPOBOM HUILTP
Pa3paboTka nporpaMMHoro obecrieueHusl. 4
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HToro

16

Wroro 3a cemecTp

34

Buzpl camocTosiTeNlbHOM paboThl, TPYA0EeMKOCTh U (hopMUpyeMble KOMITeTeHLIWH TIpe/JCTaB/eHbl B

tabmuie 9.1.

9. CamocrosiTesibHast padora

Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThl, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH

V) L =
B -
g g3
Buznl camocTosiTeTbHOM = > T
Ha3Banus paszenos S = @opMBbI KOHTPOJIS
paboThbI g =
S8 2 5
= o
=Y 9 9
= S
8 cemecTtp
1 Byneea anre6pa. [ToaroroBka K 1 |OIIK-7 KoHTposnbHas pabota,
OcHOBBI anrebpbl JIOTUKY | IPAKTUYECKUM 3aHSTHSIM, Ortuet 1o 1abopaTopHO
Y Teopuu ceMHUHapam pabote
TIEPERITIOUATENbHBIX [TpopaboTKa 1eKIIMOHHOTO 2
(yHKIpH Marepuasa
OdopmiieHre 0TUETOB TI0 1
nabopaTtopHbIM paboTam
Ntoro
2 OCHOBBI TEOpUH [ToaroroBka K OIIK-7 KoHTposbHas pabora,
ACUHXPOHHBIX MpaKTAYe CKUM 3aHATUSIM, Ortuert 10 y1aboOpaTOpHO
MOTeHLUa/IbHbIX U ceMHHapam pabore
EHHXPOHHHX dBTOMATOB. [TpopaboTKa eKIIMOHHOTO 1
VHTe3 LU POBBIX y3/I0B. Marepuana
TurioBble joruyeckue
Y3/IbI OdopMeHre OTUETOB T10 1
naboparopHbIM paboTam
Nroro
3 IlpumeHeHue [ToaroroBka K OIIK-7 KoHTposnbHas pabota,
VHTEerpa/IbHbIX CXeM /I | [IPaKTAYeCKUM 3aHATUSM, Ortuet 1o 1abopaTopHO
MIPOEKTUPOBAHUS ceMHUHapam pabote
imprBHX YCTPOUCTE. [TpopaboTKa JIeKIIMOHHOTO 1
PXUTEKTypa Marepuasa
MUKPOIIPOLIeCCOPOB
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
4 MuKpOripoLieccopsl [Togroroeka K 5 OIIK-7 KonTtposbpHas pabota
MPaKTUYe CKUM 3aHATUSIM,
ceMHHapam
[TpopaboTKa eKIIMOHHOTO 3
Marepuasna
HToro 8
5 IlporpamMmmupoBaHue ITpopaboTKa JIeKIMOHHOTO OIIK-7 3amura KypcoBbIX
MHKPOIPOLIeCCOPOB Marepuasna npoekToB (pabor),
BelirosHeHre KypcoBoro 23 KontponsHas pa6ora
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ripoekTa (paboThI)
Ntoro 28
Wtoro 3a cemecTp 52
[ToaroroBka u caya 36 JK3aMeH
JK3aMeHa / 3ayeTa
Utoro 88

10. KypcoBas pa6oTa (nmpoeKr)

Tpyl0eMKOCTb ayJIUTOPHBIX 3aHATUM U (OpMHpyeMble KOMIIeTEHLIIUM B PaMKax BBITOHEHUs
KypCoBoii paboTh! (TipoekTa) ripezicTaBieHsl Tabauie 10.1.
Tabma 10. 1 — TpymoeMKOCTb ayAWTOPHBIX 3aHATUHA W (hOpMHUpyeMble KOMITETEHL[UM B DPaMKax
BBITIOJTHEHUSI KYPCOBO# paboThI (TTpoeKTa)

vy R~
= L =
< = =
= > &
HaumeHoBaHUe ayJUTOPHBIX 3aHATUN § = £ GE
Se 2=
Al o 2
= S
8 cemecTtp

TeMbI KypCOBBIX PabOT TIOCBSAIIEHBI 3aKPeTUIeHUI0 3HaHUH 00 8 OIIK-7

YCTPOMCTBE MUKPOKOHTPOJ/IEPOB, IPUHLIMIIOB CUHXPOHM3aLIWY,

TaKTUPOBAHUS, PA0OTHI LIMH U Nepr(epUHBIX YCTPOICTB.

Wtoro 3a cemecTp 8

10.1 TemnI

KyPCOBBIX paboT

[TpuMepHasi TeMaTHKa KypCOBBIX PaboT (TIPOeKTOB):

— - WccnepoBanve apruMeTHKO-TOTMYeCKOro yCTPONCTBa
— - HccnegoBanvie yMHOXUTEISA

— - ®dopMupoBaresib 33/Iep>KKU CUTHaa

- @U/IBTP C KOHEYHOU MaMSThIO

—  -YCTpOWMCTBO ynpaB/ieHUs 111aroBbIM JBUTaTe/1eM

— - Cucrema obMeHa uHboOpMariyei

- MHOTO()yHKI{MOHa/IbHbII BHIUMCIUTENb
- ®uneTp Kanmana
- ®unerp Bunepa-Xornda

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/leHTOB

Tabnuiia 11.1 — banbHbIe OLIEHKU [/ 37IEeMEHTOB KOHTPOJIS

11.1. BanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
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. . MakcumanbHbIi
. MakcuManbHbIH MakcuManbHbIH
OieMeHThI yueOHOMH 0asut 3a Iepuog Bcero 3a
6am1 Ha 1-yro KT c| ©6a 3a mepuof,
JesiTeJIbHOCTU mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHelL] ceMecTpa
8 cemecTp
Mg depeHLIMPOBaHHBIN 16 16
3aueT
3aimra KypCcoBbIX 30 30
MPOeKTOB (paboT)
KoHTposbHasi pabora 3 3 3 9
10



Otuer 110 /1Tab0OpaTOPHOM 5 5 5 15
pabore
Wtoro Makcumym 3a 8 8 54 70
TIepuoz,
OK3amMeH 30
Hapacraroym utorom 8 16 70 100

11.2. ITepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a//TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabnuiia 11. 2 — [TepecueT 6a//iOB B OLIEHKU 3a KOHTPOJIbHbBIE TOUKU

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMasibHOM cyMMbl bansioB Ha gaty KT 5

Ot 70% no 89% oT MakcuMasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakCcHMManbHOW CyMMBbI OasioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMmMmbl OansioB Ha gaty KT

11.3. ITepecuet cymMmMbI 6a/1/10B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbl 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/IeH B Tabmuije
11.3.
Tabmuia 11. 3 — [epecueT cymMbl 6a/iIOB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY

WToroBast cyMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO0) 75 -84 C (xopor10)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeerHo)
2 (HeyROB/IETEODUTELHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTEJIEHO)

3aUTeHO)

12. Yue6HO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCHUIITHHBI

12.1. OcHoBHas 1uTEparypa
1. Iyxanbckuii, I.W. [IpoektrpoBaHue LudpoBbix ycTpoiictB + CD. [OnekTpoHHsbIi pecypc] /
I"'U. Myxansckuii, T.51. HoBocenbiieBa. — OsekTpoH. AaH. — CII6. : Jlanb, 2012. — 896 c. — Pexum
poctyna: http://e.lanbook.com/book/68474 — 3arn. ¢ 9KpaHa. [DneKTpoHHBIM pecypc]. -
http://e.lanbook.com/book/68474

12.2. lono/siHUTe/IbHAA IUTepaTypa
1. Iludposbie ycTpoiicTBa U MUKPOMpPOLieCcophl: yueOHoe rocobue f1s By3oB / [I. A. Be3yros,
U. B. Kanuenko. - 2-e usz. - PoctoB H//] : ®enukc, 2008. - 468 e.: wi., Tabn. (Hamuuve B OUOIHOTEKE
TYCYP -1 3k3.)
2. IlludpoBsie yCcTpoWCTBa U MUKPOIIPOIeCCOphl: yueOHoe mocobue asist By3oB / [. A. be3yros,
U. B. Kanmuenko. - Pocto H//1 : ®enukc, 2006. - 468 c. : wun., Tabn. (Hammure B 6ubmoteke TYCYP - 2
9K3.)

12.3 YueOHO-MeTOAHUYECKHE ITOCO0HA

12.3.1. O6sa3aTenbHBIE YUeOHO-MeTOHYEeCKHE MoCco0ust
1. [udpoBble yCTpOHCTBAa ¥ MHMKPOIIPOLIECCOPHI: YueOHO-MeToqUUecKoe TocoOHue Jyis
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ripoBeieHUs1 TipakTUueckux 3aHsaTuil / CaBuH A. A. - 2012. 12 c. [DnekTpoHHbI pecypc] - Pexxum
poctyma: http://edu.tusur.ru/publications/1190, mata obpaiterus: 07.02.2017.

2. CwuHre3 U ucciefoBaHWe LUPPOBLIX yCTpPoHcTB cpeactBamyd Matlab / Simulink: Yue6no-
MeToAueckoe T1ocobue sl BBIMONMHeHUs abopaTopHbix pabor / CaeuH A. A. - 2012. 15 c.
[DnekTponHsIii pecypc] - Pexxum poctyma: http://edu.tusur.ru/publications/1188, mata o6partieHust:
07.02.2017.

3. UudpoBsie ycTpoiicTBa U MUKPOMpOL[eCcCOpbl: MeToAnueckue yKa3aHHsl 10 BBLITIOJTHEHUIO
KypcoBoi pabotel / ITlorexun B. A. - 2012. 8 c. [DnekTpoHHBIM pecypc] - Pexxum pgocrtyma:
http://edu.tusur.ru/publications/2515, nara obparrenus: 07.02.2017.

4. CamocTtosiTenbHass paboTra CTygeHTa TIpU HW3yueHUM [JUCLIMIUIMH — MaTeMaTHhyeckKo-
eCcTeCTBeHHOHAayuHOro, obmenpodeccroHasbHOTO  (TIpoheCcCHOHAMBHOTO),  CHeLUasbHOTO  LIMKJ/IOB:
YyeOHO-MeToMUeCKOe TI0COOMe TI0 camocTosaTenbHOM pabore / KonorpusoB B. A., MemuxoB C. B. -
2012. 9 c. [DnexkTpoHHbIM pecypc] - Pexum poctyma: http://edu.tusur.ru/publications/1845, nata
obpamenusi: 07.02.2017.

12.3.2 YueOHO-MeToAMYECKHE TTOCO0UA /1A JIMI] C OTPAHNUYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbS

YueOHO-MeTOAMUECKHE MaTepHasbl [l CAaMOCTOSITe/TbHOM U ayJUTOPHOUW PaboThl 00yUaroIuxcs
Y3 UKMC/ia WHBA/IWJIOB MPeJOCTaB/sIOTCS B (POpMax, aZlalTUPOBAHHBIX K OrPaHUUYEHHUsIM WX 3[0POBbSI U
BOCTIpUSTHS UH(GOPMALUK.

J1s1 UL ¢ HapylIeHUsIMU 3PeHusI:

- B (hopMe 3/1eKTPOHHOTO 10KYMEHTa;

- B IleyaTHOW (hopMe yBeIMUeHHBIM IIPUPTOM.

JI/Is1 UL ¢ HapyLIeHUsIMHU C/TyXa:

- B (hopMe 3/IeKTPOHHOTO I0KYMEHTa;

- B reuatHo dopme.

JIJIs1 ML ¢ HapyLIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B TeuatHoi (opme.

12.4. Ba3bl JaHHBIX, TH()OPMAILHOHHO-CIIPABOYHbIE, TOUCKOBbIE CHCTEMbI U Tpedyemoe
MporpaMMHoOe oGecreueHue
1. ITyxanbckuii, I.W. [IpoekTrpoBanue LudpoBeix ycTpoicts + CD. [OnekrpoHHsbI pecypc] /
['N. Ilyxansckuii, T.51. HoBocenbiieBa. — OnekTpoH. faH. — CII6. : Jlans, 2012. — 896 c¢. — Pexum
noctyna: http://e.lanbook.com/book/68474 — 3ar. c skpaHa.

13. MarepHaibHO-TEXHHYECKOe 00ecrieueHne JUCIUNTHHBI
13.1. O6mue TpeOGoBaHNA K MaTepHaTbHO-TEXHHUECKOMY 00eCIedeHHI0 AU CLUTITHHBI

13.1.1. Marepua/IbHO-TEXHHYECKOe 00ecrieueHue I JIeKIMOHHbBIX 3aHATHI
[nst ipoBefileHrsI 3aHSATUM JIEKLJMOHHOTO THUIIA, FPYMIOBBIX U WUHAUBUAYATbHBIX KOHCY/IbTALUM,
TEKYIL[eTr0 KOHTPOJISI U TIPOMEXKYTOUHOMN aTTeCTalluyd MCTIONb3yeTcss yueOHasi ayfuTopusi, C KOJIMYeCTBOM
TI0Ca/IOYHBIX MECT He MeHee 22-24, 000py0BaHHasl JOCKOUM U CTaHjapTHOU yueOHoM Mebenbto. VimeroTcs
Har/IsiZiHbIe TI0COOUS B BU/ie TIpe3eHTall|i 10 JIEKIMOHHBIM pa3/iesiaM JUCIUITAHBI.

13.1.2. MaTepua/IbHO-TeEXHHYeCKoe obecriedeHue /il NPaKTHYeCKHX 3aHATHI

[t mpoBeJieHUsl TIPAaKTUUeCKUX 3aHSITUM UCIIO/b3yeTcsl yueOHasi ayJUuTOpUsi, pacrionioykeHHas TI0
azpecy 634034, Tomckast obnacte, . Tomck, Bepummanna yimuna, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopyznoBanusi: YuebHast Mebens (Cton pabouni, Bet BumiHsA 35 mT. Pa3smepsl: 1360x600x750; Cryn
o¢ucabni N30 60x60, metanmmuecknii 1jBeT uepHbiid. 40 mmr; [lIkad asst Gymar 3aKpbIThIH L[BeT BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHo-MapkepHas (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-meMeHTHasi, Genmast) -1mr.; mpoekrop (NEC "M361X") - 1 mrT., 3kpan (LMC-100103 3kpaH c
anekTporipuBozioMm Master Control 203x203 cm Matte White FiberGlass, uepHasi Kaiima 110 riepumMeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mit., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. ¢ Bbixog0M B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1
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13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis IabopaTopHbIX padoT

75151 mpoBeieHUs1 1abOPATOPHBIX 3aHATUM UCIIO/b3yeTcsi yueOHast ayAUTOPHsi, PACIIOIOXKeHHasi T10
azpecy 634034, Tomckast obnacte, . Tomck, Bepummanna ymuia, 1. 47, 4 stax, ayg. 423 a,6. Coctas
obopyznoBanusi: YuebHast Mebens (Cton pabounid, et BumiHsa 35 mT. Pa3smepsl: 1360x600x750; Cryn
o¢ucabni N30 60x60, metanmuecknii 1iBeT uepHbiid. 40 mmrT; [lIkad asst Gymar 3aKphIThIi L[BET BUIIHS. 1
wT. Pa3smepnl: 690x350x1957); Jocka maruutHo-MapkepHasi (BRAUBERG (BPAYBEPT'), 100x150/300
cM, 3-memMeHTHasi, Gemast) -1mr.; mpoekrop (NEC "M361X") - 1 mT., 3kpan (LMC-100103 3kpaH c
anekTporipuBozioM Master Control 203x203 cm Matte White FiberGlass, uepHasi Kaiima 110 repumMeTpy) -
1 ., TeneBusop (LED 50" (127 cm) Toshiba 5004353 ) - 1 mit., komnbtoTeps! (Intel «Core i3-4330» ) -
16 mt. c Bbixog0M B MHTepHeT, [10 - Windows 8, MS Office 97-2003, MathCad 15.0, MatLAB 11a, Qt
Creator 5.7.1

13.1.4. MaTepua/IbHO-TeEXHHYeCKOe obecrieueHue /ijisi CaMoCTOsITe/IbHOW PadoThI
Insi camocTosATe/IbHOM paboThI MCIONb3yeTcsl yuyeOHas ayauTopuisi (KOMITBIOTEPHBIM Kiacc),
pacriojiokeHHass 1o afpecy 634034, r. Tomck, yn. Bepummnuza, 47, 1 stax, ayg. 126. Cocras
obopygoBaHusi: yueOHass Mebesb; KOMITbIOTEpHI Kiacca He Hike IIDBM INTEL Celeron D336 2.8I'T'L. -
4 1wT.; KomrbioTepbl nogkmoueHbl K ceth MHTEPHET u oGecrieunBarOT [OCTYIl B 37€eKTPOHHYIO
MH(pOpMaLMOHHO-00pa30BaTeIbHYI0 Cpe/ly YHUBEpCUTeTa.

13.2. Marepua/jbHO-TeEXHHYECKOe o0ecnedeHne JUCIMITIMHBI /IS JIUI C OTPaHUYeHHbIMH
BO3MO)XHOCTSIMH 3[{0POBbS

OcBoenue qucHUIIIMHBI ujamu ¢ OB3 oCylecTBIseTCS C UCMOMB30BaHUEM CPeICTB 00ydeHust
00I11ero U CrelyaabHOTO0 Ha3HAUeHMS.

[lpu oOy4yeHUM CTyIE€HTOB C HapPyLIeHUSIMH CJIyXa TPeAyCMOTPEHO HCIOIb30BaHHUe
3BYKOYCH/IMBAlOLLleld anmaparypbl, MYJbTUMEAUNHBIX CPeACTB W JPYrMX TeXHUUeCKHUX CpefCTB
nipreMa/mepesiaun yueOHoH MH(pOpMaIu B AOCTYIHBIX (popMax Ajisi CTYAEHTOB C HAapyIIeHUsIMHU CJTyXa,
MOOHW/ILHOM CHCTeMbl OOyYeHHWs [jiss CTYJEHTOB C WHBaIMJHOCTbIO, TOPTAaTUBHOM WHAYKI[MOHHOM
CUCTeMbl. YueOHasi ayAMTOPHs, B KOTOPOM 0O0y4arOTCsS CTYZIeHThbl C HapylleHHeM ciiyxa, 0bopynoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ayJMOTeXHUKOW, BUAEOTEeXHUKOW, SJIeKTPOHHOW [JOCKOW, MY/JIbTUMEeOUNHOMN
CUCTEMO.

[Tpu oOyuyeHUM CTYAEHTOB C HAPYyIIeHUSIMH 3PEHHSMH T[IpeJyCMOTPEHO WCII0/b30BaHle B
JIeKIIMOHHBIX 1 yUeOHBIX ayIUTOPUSX BO3MOXKHOCTH TIPOCMOTPA y/la/leHHbIX 00beKTOB (HarpuMep, TeKCTa
Ha JI0OCKe WU CJlaliZia Ha KpaHe) NPy TOMOLLY BU/je0yBeTnunTesiel /sl yla/JleHHOTO TTPOCMOTpa.

[Tpu oOyyeHHH CTYIEHTOB ¢ HApyLIeHHUSIMH OMOPHO-JBUraTe/IbHOrO ammapara HCIOIb3yHTCsS
asnbTepHaTHMBHbIE YCTPOMCTBA BBOJA UH(OpMALMM U [pyryMe TexXHUYecKue CpeJCTBa IpueMa/repefauu
yueOHOUM MHGbOpPMALIMK B JOCTYIHBIX (opMax AJisi CTYAE€HTOB C HapyLIeHWSMU OTMOPHO-ABUraTebHOTO
arrapara, MOOU/IbHOM CHCTeMbI 00yUeHHs JJ1s1 TIOZiel C MHBATUJHOCTBIO.

14. ®oHJ OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEACTB M METOANUYECKHE PeKOMeH/Jal[uu
@OH/, OLIEHOUHBIX CPEeACTB U THUIIOBble KOHTDOJIbHBbIE 3a/laHUs, WCMOJIb3yeMble [Jis OLIeHKHU
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIVIeHHbIX 3a JUCLUIUIMHOW KOMIIeTeHLIUM TMpy TpOBeJeHUN
TeKyIIlel, TTPOMe>KyTOUHOM aTTeCTal[|H 10 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboyeil iporpaMMe.
14.2 TpeGoBanus K (hOH/Iy OLIEHOUHBIX CPeJCTB JJIsl JIUI| C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
30POBbA
[nsi CTyIeHTOB C WHBAJUAHOCTBIO TIPEAYCMOTDPEHbI [OIMOJHUTEeIbHbIe OLIeHOYHbIE Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B TaO/uIle.

Tab6smia 14 — JlonosTHUTE/IbHBIE CPEACTBA OIeHMBAHUS /Il CTYIEHTOB C HHBA/IMIHOCTHIO

Bu/ibl IOTIO/THUTETBHBIX OL[@HOUHBIX @®opMbI KOHTPOJISI U OLIeHKH

KaTeropuu cTyzieHTOB
CpefCTB pe3y/bTaToB 00yueHuUst

TecTbl, MTUCbMEHHBIE CAMOCTOSTE/IbHbIE
paboTBhI, BOTIPOCHI K 3a4eTy,
KOHTPOJTbHBIE PAOOTHI

C HapyLieHusIMu
ciyxa

[TpeuMyIiieCTBEHHO MMChbMeHHasI
TIpoBepKa

C napywenusimu | CobeceioBaHue 110 BOTIPOCaM K 3aueTy, | [IperMyIiieCcTBEHHO yCTHast TIpOBepKa
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3peHus OTIpOC T10 TepMUHAM (MHOVBUYaTBHO)
C HapyI1ieHUsAMHU PellieHre AMCTAHLIMOHHBIX TECTOB,

OTIOpPHO- KOHTDOJIbHBIE paboThl, MMCbMeHHbIe | [IperMyliecTBeHHO AUCTaHIIMOHHBIMU
JIBUTaTeTbHOTO CaMOCTOsITe/IbHbIE PabOThI, BOITPOCHI K MeTOoZaMU

arriapara 3aueTy
C orpaHuueHusiMU 10 | TeCThl, MMCbMEeHHbIE CAMOCTOSITE/TbHbIE [TpermyIiriecTBeHHO TIPOBEPKa
o01eMe I UHCKUM paboThI, BOTIPOCHI K 3aYeTY, METO/]aMH, UCXO/ISI U3 COCTOSTHUS
TOKa3aHUsIM KOHTPOJTbHBIE PAOOTHI, YCTHBIE OTBETHI | 00yuaroierocsi Ha MOMEHT IPOBEPKU

14.3 MeTojuuecKue peKOMeH/aliiH 0 OL[eHOYHBIM CPeACTBaM JJIfA JIMI]| C OrPaHHYeHHbIMH
BO3MO)XHOCTSIMH 3/10POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTyrnHas ¢opma TIpeoCTaB/ieHusl 3alaHui
OLIEHOUHBIX CPE/CTB, @ UMEHHO:

- B TeuaTHou dopme;

- B TeuaTHoi (opMe C yBeTMUeHHBIM HIPUPTOM;

- B (hopMe 3/1eKTPOHHOTO I0KYMEeHTa;

- METOZIOM UTeHHsI aCCUCTEHTOM 3a/laHusl BCIYX;

- TipeZioCcTaB/IeHre 3a/laHusl C UCTI0/Ib30BaHUeM Cyp/oTiepeBo/ia.

CTyzeHTaM C WHBa/IUJHOCTBIO YBe/JWUMBAeTCs BpeMsi Ha TOATOTOBKY OTBETOB Ha KOHTPOJIbHBIE
BOMpOCHI. [/ TaKWX CTy[EeHTOB IpeyCMaTpuBaeTcs JOCTynHasi ¢opma MpefocTaB/ieHus OTBETOB Ha
3a/laHusi, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- Habop OTBETOB C UCIOb30BaHKEM YCI/IYT aCCUCTEHTa;

- Tpe/iCTaB/eHe OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsI pe3y/bTaTOB O0yueHUs: MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlaliTUPOBAHHBIX K OTPaHUUYeHUSIM UX 3/I0POBbsI U BOCTIPUSATHUS
vHdOopMaluu:

JIisi iu1y ¢ HapyLIeHUusIMM 3peHust:

- B (hopMe 3/1eKTPOHHOTI'0 JOKYMEHTa;

- B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.

Jins Ui ¢ HapylIeHUusIMM cJTIyXa:

- B (hopMe 3/1eKTPOHHOT'0 [JOKYMEHTa;

- B MeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B reyaTHOU (popme.

[Tpu HeoOXoAMMOCTH Ayisi 0OYUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUs pe3y/bTaToB
00y4eHUsT MOXKET TPOBOJJUTHCS B HECKOJIBKO 3TarloB.
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IIpunoxenue 1
MMWHHUCTEPCTBO OBPA3BOBAHUA U HAYKUA P®
deepanbHOE roCyapCcTBeHHOE 0I0/)KeTHOe 00pa3oBaTe/ibHOE yUpeX/eHHe BbICIIero 06pa3oBaHus

«TOMCKU TOCYOAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHUA 11 PAIVNOSJIEKTPOHUKW »

(TYCYP)
YTBEPXIARO
[TpopekTop mo yuebHOM paboTte
I1. E. Tposin
« » 20 r

®OH/] OLIEHOYHBIX CPE/ICTB I10 YUEEHOU AUCILUIIJINHE
ITu¢poBbie yCTPOiiCTBA U MUKPOIPOLIeCCOPHI

YpoBeHb 00pa30BaHus: BbICIIee 00pa30oBaHHe - CIIEI[HATUTET

HaripaBneHue noArotoBku (cneruanbHOCTh): 11.05.01 Paguo31eKTpoHHbIE CHCTeMbI H KOMILIEKCHI
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

®OC mno gucuuividHe (TNpakTUKe) WCIOMb3yeTCsl TPU MPOBEAEHUM TeKYIlero KOHTPOJIS
yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

Kog

dopMynMpoBKa KOMITeTeHL[UN

Otarbl opMHUPOBaHUST KOMIIETEHITUM

OIIK-7

CTIOCOOHOCTBIO B/IaZIETh METOJaMH PelleHuUs
3a/lau aHa/lM3a U pacyeTa XapaKTepUCTUK
paZiIMOTeXHUUeCKUX 1ierei

L o/mKeH 3HaTh -
LM(PPOBBIX YCTPOUCTB U
MHKPOIIPOLIECCOPOB; - COBPEMEHHYHO
3/IeMeHTHYH0 0a3y LM(pPOBbIX, IHU(PO-
aHaJIOrOBBIX, aHA/IOTO-LU(POBBIX U
MUKPOIIPOLIECCOPHBIX YCTPOUCTB; -
MeTO/JMKY [TPOeKTUPOBaHUs alapaTHbIX U
MIPOrpaMMHBIX CpPeJiCTB
MUKPOIIPOLIECCOPHBIX CUCTEM; ;

[lomkeH yMeTb - COCTaB/IATh JIOTUYeCcKue
CXeMbl, IPOrpaMMUPOBaTh
MUKPOIIPOLIECCOPBI; - COCTaB/ATh
nporpaMMBbI Ha si3blKe acceM0iiepa; ;

[ o/wkeH BiazseTs - Ha3HaUYeHWeM U
TIPUHLMIIOM [IeMICTBHSI COBPEMEHHBIX
LM(PPOBBIX YCTPOUCTB U
MUKPOIIPOLIECCOPOB; - HaBbIKaMH
NIPOrpaMMHUPOBaHUSI pa3InyHbIX
MUKPOIIPOLIECCOPOB; - MaTeMaTuyeCKUM
arrapaToM ajareOpbl JIOTWKH /IS pelleHust
3a/ja4 [MPOEKTUPOBAHUS CJIO’KHBIX
LM(PPOBBIX YCTPOUCTB Ha
NIpOrpaMMHUpPYeMBbIX JIOTHYeCKUX
MHTerpasbHbIX CXeMax U MeTo/laMH UX
peasiM3alvy C [IOMOLLBI0 COBPeMEeHHBIX
NIPOrpaMMHBIX MaKeTOB. ;

TIPUHLIUITBI paOOThI

OO1e XapakTepUCTHKHU TOKa3aresnell U KPUTEepUeB

TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepHUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUS KOMIIETEeHLIMH 110 3Taram

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 3TdlldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTMyHO (BBICOKMM
YPOBEHb)

Ob6nagaet hakTHue CKUMHU
Y TeopeTHYe CKUMU
3HAHUSIMH B TIpe/ie/siax
r3yuaemMoi 06/1acTu ¢
MOHUMaHUEM TPaHMI]
MIPUMEHHMO CTH

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIsi Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobieM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit
YPOBEHD)

3HaeT (aKThl, IPUHLIUTIBI,
TpoLIeCChl, obIIHe
TIOHSATHS B Mpejienax
r3yuaemoii obsactu

O6nagaeT Arana3’0HOM
MIPAaKTUYECKUX YMEHUH,
TpeOyeMbIX ZIJIs pelleHust
orpefie/ieHHbIX TIPo0JieM B
obnacTy KUcc/ie0BaHUsS

BepeT oTBeTCTBEHHOCTH 3a
3aBeplleHue 3a/1a4 B
HCC/1el0BaHUH,
nipucrocabivBaeT cBoe
ToBeZleHue K
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00CTOATe/IECTBAM B
pereHUH TIpo6sieM

YnoBneTBOpUTEbH
0 (1oporoBbIv
YPOBEHb)

O6nagaet 6a30BLIMHU
00IIMMU 3HAHUSIMU

O6nagaeT 0CHOBHBIMHA
YMEHUSIMH, TPeOyeMbIMU
IS BBITIOJTHEHMS TTPOCThIX
3ajay

PaboraeT npu ripsiMmoM
Ha0JTFOIeHUH

2 Peanu3anus KOMIeTeHI[UH

2.1 Komnerenuusa OIIK-7

OIIK-7: criocoOHOCTBIO B/IaZIeTh METOZAMM PeIlleHHs 3aZlad aHa/M3a M pacueTa XapaKTePUCTUK
pPaZiMOTeXHUUECKHUX LieTel.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0[UMO OCYILeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BHU/bl 3aHATUM W UCIOJIb3yeMble CpeJCTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmutie 3.
Tabsuria 3 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OL€HUBAHUS

OCYIIeCTB/IATh
MaTeMaThyeCcKoe
Mo/Ie/TUpOBaHue 00bEKTOB
U MPOLIECCOB T10 THITOBBIM
METO/IUKaM; 3/IeMEHTHYIO
0a3y TUITOBBIX y3710B
Pa/IM03/TeKTPOHHBIX
CHCTEM U KOMIUIEKCOB;

MO/Ie/TUpOBaHKe 0ObEKTOB
Y TIPOLIeCCOB T10 THUTIOBBIM
MeTO/IUKaM C
WCTI0/Tb30BaHUEM
CTaH/IapTHBIX MAKeTOB
TIPUK/IA/IHBIX TIPOTPaMM;
YUTaTh CTPYKTYPHBbIE,
(yHKLMOHATbHBIE U
TIPUHLIUITAA/TEHBIE CXeMBI
Y3J/I0B Paii03/IeKTPOHHBIX
CUCTEeM U KOMILJIEKCOB;

CocraB 3HaTb Y™meTb Bnagets
CopeprkaHue TMakeThbl MPUK/IaJAHbIX BBITIO/IHATD TUTIOBBIMU METOAUKAMU
3TaroB MporpaMM TMO3BOJISIFOLUX | MaTeMaTuyecKoe MaTeMaTHu4eCcKoro

MO/Ie/TUPOBaHUsI 00bEKTOB
1 TIPOLIECCOB ; METOAUKOU
aHaJ/iM3a U pacueTa
XapaKTePUCTHK y3/10B
Pa/Ii03/1eKTPOHHBIX
CUCTEM U KOMITJIEKCOB ;

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTe/bHas
pabora;

* [loaroroBka u czaua

* [IpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka u ciaua

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

* KoHTposb
CaMOCTOSITe/IbHOMN
paboThI (KypcoBoi
TIPOEKT / KypCcoBast

* uddepeHLIIPOBaHHbI
U 3auer;

* DK3aMeH;

* Kypcosast pabota
(MpoeKT);

* 3aiumra KypCoBbIX
TpoeKTOoB (paboT);

* [uddepeHIMPOBaHHbI
U 3auerT;

* DK3aMeH;

5K3aMeHa / 3a4eTa; JK3aMeHa / 3aueTa; pabora);

* KoHTpo/b * KoHTpO/b

CaMOCTOSITe/TbHOM CaMOCTOSITe/TbHOM

paboThI (KypCcoBoit paboThI (KypcoBOit

TIPOEKT / KypcoBast TIPOEKT / KypCcoBast

pabora); pabota);
HWcnonb3yemble * KoutponbHas pabora; | * KoHtponbHas pabora; | ¢ OTtueT no
cpeicTBa  Ortuer 1o  OTuer 10 naboparopHoii pabore;
OLIeHMBaHHUS nabopatopHoii pabore; nabopatopHoii pabore; * 3amumra KypCoBbIX

MpoeKToB (pabor);

* uddepeHIIMPOBaHHBI
M 3aueT;

* OK3aMe€H;

* Kypcosas pabora
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* KypcoBast pabota
(npoekr);

(npoekr);

d®opMy/nMpoBKa TOKa3aTe/eil W KpuUTepreB OLeHMBaHUsSl [JaHHOM KOMIIeTeHLIMU TpUBeJeHa B

Tabmme 4.
Tabnuiia 4 — IToka3aTe/ M M KpUTEPHM OI[eHMBAHMsI KOMIIETeHI[MH Ha 3Tarnax

CocraB 3HaTb Ymetb Bnagets
OminuHO * BBINOJIHATh * TUIOBLIMU

(BBICOKMI YPOBEHb)

* TIAKeThbl MPUKJIAHbIX
TIPOTPaMM TTI03BOJISFOII[UAX
OCYIL[eCTBIIATh
MareMaThu4ecKoe
MO/Ie/TAPOBaHKEe
00BEKTOB U TPOLIeCCOB; ;
* 3JIeMEHTHYIO0 Oa3y
y3710B
Pa/IM0371eKTPOHHBIX
CHCTEM U KOMILIEKCOB; ;

MO/ieTMPOBaHKe
1IM(POBBIX YCTPOUCTB U
MUKPOIIPOLIe CCOPHBIX
CHUCTEM T10 TUTIOBBIM
MeTOZMKaM C
WCTI0/Ib30BaHUEM
CTaH/IapTHBIX TAKeTOB
TIPUKJIAIHBIX TIPOTPaMM;;
* cBOOOJHO
OPUEHTUPOBAThLCS B
CTPYKTYPHBIX,
(byHKLMOHABHBIX U
TIPUHIUTTAATBHBIX
cxeMax y37I0B
Pa/I03/1eKTPOHHBIX
CHCTeM U KOMIJIEKCOB ;;

MeTO/MKaMH
MO/IeNIMPOBaHusI
L{U(POBBIX YCTPOUCTB U
MMKPOIIPOLIeCCOPHBIX
CHUCTEM ;;

* MeTO/MKOI aHa/iu3a u
pacyeTa XapaKTepUCTHK
y3/10B
Pa/iM0371eKTPOHHBIX
CHCTEeM U KOMIUIEKCOB ;;

Xopotiio (6a30BbIit

¢ IIaKeTbl OCHOBHBIX

¢ BBIIIOJIHATH

¢ OCHOBHBIMH

00BEKTOB U MPOLIeCCOB
TI0 TUTIOBBIM METOZMKaM
B paMKaX OT[ie/IbHBIX
3a71ay; ;

* TUIIOBBIE y3/IbI
PaJM03/1eKTPOHHBIX
CHCTEM U KOMILJIEKCOB; ;

MakKeTOB U TIPOLIECCOB ; ;
* UWTaTh B
CTPYKTYpHBI€,
(byHKLMOHAbHbIE U
NIPUHLMINA/IbHbBIE CXeMbI
OT/le/IbHBIX y3/10B
PaJr03/1eKTPOHHBIX
CUCTEM 1 KOMIIJIEKCOB
TI0/l, PYKOBO/ICTBOM
TriperojiaBaresns ;

YPOBEHb) TMPUK/IaAHBIX IIPOrPaMM MareMaThyeckoe TUTOBBIMH MeTOAMKaMU
TTO3BOJISFOLAX MOZIe/TMDOBAaHUE MOZIeTMPOBAHUS
OCYILIeCTB/IATH 00BEKTOB 1 MPOLIECCOB ; ; | LU(PPOBLIX YCTPONUCTB U
MaremMatrmuuyeckoe * yyTaTth B MUKPOIIPO1j€ CCOPHBIX
MO/le/INpOBaHKe CTPYKTYPHEIE, CHUCTEM ;;
00BEKTOB U MPOLIeCCOB (GyHKLMOHaNbHbIE U * MeTO/IMKOM aHa/iu3a
10 TUNOBBIM METOJUKAM | TIDUHLMIHAIbHBIE CXeMbI | XapaKTePUCTHUK
B paMKax Kypca, OT/Ie/IbHBIX y3/10B OT/Ie/IbHBIX y3/I0B
AUACLIUIUIMHBI ; PaZii03/IeKTPOHHBIX PaZi03/71eKTPOHHBIX
* 3/IeMeHTHY!O Oasy CHCTEM U KOMIIIEKCOB ;; CHCTEM M KOMIIJIEKCOB ;;
OT/Ie/IbHBIX THUITOBBIX
y3/I0B
PaZii03/1eKTPOHHBIX
CHCTEM U KOMIIJIEKCOB ;;

Y[IOBNIETBOPUTENIBH | ¢ TIaKeThl TPUK/IaHBIX * TM0/Ib30BaThCs * MeTOJUKaMHU

0 (TIOpOroBEIi IIpOrpaMM IT03BOJIAIOIIMX | CTaHJapTHBIMU I1aKeTaMHu | MO/ e/IMPOBaHUsA

yPOBeHb) OCYILIeCTB/IATh NPUK/Ia[HbIX IPOrPpaMM | LIU(GPOBBIX YCTPOUCTB ;;
MOZIe/TMpOBaH1e [/11 MOZIe/TUPOBaHUSA * MeTO/MKOM aHa/I13a

XapaKTepUCTHK y3/10B
PaZii03/1eKTPOHHBIX
CUCTEM U KOMILTIEKCOB
T10/], PyKOBO/ZICTBOM
TrperozaBaresis ;
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3 Tunosble KOHTPO/IbHBIE 3a/JaHUA
[ peanv3aliiu BhIllIeTiepeurc/IeHHbIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSl TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTephasibl, HeOOXoAUMbIe /i1 OIIeHKU 3HaHWM, YMeHHH, HaBBIKOB W (W/IH) OIIbITA
JlesITeIbHOCTH, XapaKTepU3yHOIIUX 3Tarbl (OPMUPOBaHUSI KOMIIETEHLIMM B MpOLiecce OCBOEHHS
oOpa3oBaTebHOM MPOrPaMMBI, B CIEAYIOIIEM COCTaBe.

3.1 DK3aMeHaOHHbIEe BOIIPOCHI

— Ilonstue o uudposom ycrpoiictBe. Hasnauenue LY. Cuctembl cuncieHUsi(IIO3ULMOHHBIE,
HeIo3MLIMOHHbIe). 3anych TPU TIOMOILM TOAMHOMA. Teopust aBTOMaroB.(aOCTpakTHasi M CTPYKTypHas
mopemm). Knaccugukauus LY no criocoby BBoAa, 10 criocoly QyHKI[MOHMPOBaHUs, 10 00beMy MaMsITH,
1o croco0y (HopMHUPOBaHKS BBIXOAHOTO cMrHana(asT Mypa u Musnm).

— Jlornyeckue ¢ynkuyu. [ToHsiTre noruueckoi pyHKIpM. ToxKiecTBa anreOpbl JTOTHKH

— AnHamu3 KOMOMHALMOHHBIX  ycTpoicTB(6e3 mamsitv). [locsefoBaTrenbHOCTb — aHaaM3a
kombuHarmoHHoro ycrpoiictBa. Kaprtel KapHo. Kog I'pesi. AHamu3 BUsiHUSL TIepeXOJHBIX TPOL[ECCOB Ha
paboTy KOMOMHAL[MOHHBIX YCTPOUCTB. [1yTH UCKTIOUeHHsI BO3MOXKHBIX COOeB.

— CrangaptHble ¢hopMmbl orudeckux ¢yHkiuid. CIH®. CKH®.

— Munumusanus jgoruueckux ¢yHkuuid. Metog KgsaiiHa. Meton  KgaiiHa-Mak-Kiaccku.
MuHuMH3a1us € IOMOoLLBI0 KapT KapHo.

— CuHre3 KoMOMHAILMOHHBIX YCTPONCTB B 3aZlaHHOM bOa3uce

— AHanu3 u cuHTe3 LKM(POBBIX YCTPOUCTB C mMamaAThi0. OripeienieHre 1{UdPOBOr0 yCTPONCTBA C
namsTer0 ABToMat Mui. ABromar Mypa.

— Tpurrepsl. RS-tpurrepel. D-tpurrepbl. CuetHbiti T-Tpurrep. Tpurrepbl C JuHaMUueCKUM
ynpasjeHueM. [IByxcTyneHuaTsle Tpyurrepbl.JK-Tpurreper

— Peructpsl. ITapannenshbiii peructp. CABUTOBbIe PETUCTPhI

— Kopupyrommue  ycrpoiictBa. IIpeobpa3zoBatemu  kogoB. Iludparopel. [Jemmdparopsl.
Komnaparopsl. MynbTuniekcops! [leMyabTUTIIEKCOPBI

— CueTyuku

— Cymmaropsl

— Tpurrep IIImurra

— IlIvHHBIe puemMo-TiepeaTumK

— Muxkponpoueccopsl OcHoBHble ornpefenenus. Knaccudpukamms MITK Knaccudukarms OMK
OcHoBHble apxuTekTypbl TmiporeccopoB OMK Krnaccudukanusi MHUKpPONPOLIECCOPHBIX — CHUCTEM
lapBapackasi U ®onH-HelimoBckasi apxutekTtypa mamatd KoHTposiepa (OMK) OG6imas cTpykTypa

MUKDOTIPOLIECCOPHOTO YCTPOMCTBA /Jisi cUcTeM yrpaBieHuss CTpyKTypa IporpamMMHOro obecrieueHust
MITY

3.2 TeMbI KOHTPO/IBHBIX PadOT

— Tlonstue o uudpoBoM ycrpoiictBe. Jlornueckre GyHKIMU. [ToHATHE JOTMUeCKOW (DyHKI[UH.
CranpaptHbie ¢opmbl joruueckux QyHkuuid. CAH®. CKH®. MuHuMM3aLusi 10THYeCKUX (yHKLUH.
Metop, KgaiiHa. Meton KgatiHa-Mak-Knaccku. Munummszauys ¢ nomonisto kKaptT Kapho. CunTte3
KoMOMHaI[MOHHBIX YCTPOUMCTB B 3aZlaHHOM 0a3uce AHanv3 U CHHTe3 LM(POBLIX YCTPONCTB C MaMSThHIO.
Onpegenenve 1UGPOBOTO YCTPONCTBA C MaMsATbI0 ABToMaT Muiu. ABromat Mypa. MUKpoIipoiieccopbl
OcHoBHble ornpefenenus. Knaccudukanuss MITK Knaccudukaiusi OMK OcHOBHblE apXUTEKTyphI
niporjeccopoB OMK Kraccudukaiiysi MUKpomporjeccopHbix cucteM ['apBapickas u ®oH-HelimoBckas
apxuTekTypa namsatd KoHtposiiepa (OMK) OOijasi CTpyKTypa MHKPOIPOLIECCOPHOTO YCTPONCTBA [IjIst
cucrteM yripaBieHusi CTpyKTypa mporpaMMHoro obecriedenust MITY

3.3 Bonpocs! AnddepeHIUPOBaHHOrO 3aUueTa
— MWccnegoBaHue apugMeTHKO-/IOTUUeCKOT0 YCTPONCTBA
— HWccnemoBaHye yMHOXKUATETS
— ®opmupoBaTesib 3aiep)KKU CUTHasIa
— OuUILTP C KOHEYHOU TTaMSIThIO
— ®unerp Kanmana
— YCTpOKCTBO yIpaB/ieHus IIarOBbIM JIBUTaTeieM
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— ®uibTp Bunepa-Xonda
— MHOropyHKIHOHA/IbHBIN BEIYUC/IUTEITH
— Cucrema obmeHa nH(popMarLyei

3.4 Tembl 1a00paTopHBIX padoT
— TlocTpoeHue 1 aHa/IU3 JIOTMYECKOU CXeMbl Cpe/iHel C/I0KHOCTH
— MogenvpoBaHye 1 UCCIeA0BaHKe pabOThI TIOC/IeA0BATETFHOTO IM(POBOro YCTPOKCTBA
— N3yueHne apxXuTeKTypbl IIPOCTOrO OJHOpa3psifHOrO MHKporpoueccopa. VccienoBaHue ero
paboThI Ha Moze/TH
— TlporpamMmmupoBaHie OJHOpPa3psAHOTO MHUKpoOIIporieccopa. MoaenmrpoBaHue Tpoiiecca paboTbl
MUKpOIpoLieccopa

3.5 TemMbI KypCOBBIX IPOEKTOB (pador)
— HUccnenoBaHre apugpmMeTHKO-I0rMYecKoro yCTporcTBa
— MHccnegoBaHue yMHOXKUTEIS
— @opMupoBaresb 3a/epXXKU CUrHala
— @UIBTP C KOHEUHOW NAaMSTBIO
— ®unetp Kanmana
— YCTpOICTBO yIipaB/eHusl 111aroBbIM JIBUratesieM
— ®usTp Bunepa-Xonda
— MHoro)yHKIMOHA/IbHBIN BHIYUCTUTEb
— Cucrema o6meHa uH(popMarueit

4 MeToanyecKne MaTepHasibl
Ins obecrieuenust mpoiiecca oOyueHHUst W pellieHus 3ajau 00y4yeHHsl UCTIONb3YIOTCS CIeAYIOIIHe
MarepHuaIbl:
— MeTOofWYeCKHWe MaTepuasbl, OMNpejessioe TpOLeypbl OLIEHMBAaHUS 3HAaHWW, YMEHHH,
HAaBBIKOB U (W/M) ONbITa [eATeJbHOCTH, XapaKTepU3YHOIUX 3Tarnbl (OP-MHPOBaHUS KOMITETEHLVH,
corziacHo 1. 12 paboueii mporpamMMbl.

4.1. OcHoBHas iMTEeparypa
1. Tlyxanbckuii, ['W. TIpoekTupoBaHue LUQpPoBbIX ycTpoiicTB + CD. [OnekTpoHHbI pecypc] /
I"N. Tlyxansckuii, T.51. HoBocenbiieBa. — 3nekTpoH. gaH. — CII6. : Jlans, 2012. — 896 c. — Pexxum
noctymna:  http://e.lanbook.com/book/68474 — 3arn. c 9KpaHa. [DyieKTpoHHBIM pecypc]. -
http://e.lanbook.com/book/68474

4.2. lonosHMTe/IbHAA IMTeparypa
1. IludpoBbie ycTpoiicTBa U MUKPOMpOLieccophl: yuebHoe rocobue j1s By3os / 1. A. Be3yros,
W. B. Kanunenko. - 2-e usz. - PoctoB H//] : ®enukc, 2008. - 468 e.: wi., Tabn. (Hamuuve B OUOIHMOTEKE
TYCYP -1 3k3.)
2. lludposie yCcTpoHCTBa 1 MUKPOIIPOLieCCOphl: yuebHoe mocobue asist By3oB / [. A. be3yros,
U. B. Kanuenko. - Pocto H//1 : ®enukc, 2006. - 468 c. : wn., Tabn. (Hanmuure B 6ubmuoreke TYCYP - 2
9K3.)

4.3. Obsa3arenbHBIE YUe0OHO-MeToHYeCKHe mocooust

1. Ludpobie ycTpolicTBa ¥ MHKPOIIPOLIECCOPBI: YueOHO-MeToAuYeckoe Trocobue st
TpoBeZieHUsT TIpakThueckux 3aHsaTuil / CaBuH A. A. - 2012. 12 c. [DnekTpoHHbIM pecypc] - Pexxum
noctyma: http://edu.tusur.ru/publications/1190, cBo60AHBIH.

2. CuHTe3 U uccienoBaHue HU(POBBIX YCTPOUCTB cpeactBamu Matlab / Simulink: Yue6Ho-
MeToZiueckoe T1ocobue ajisi BbIMONHeHUs jabopaTopHbix pabor / CaBuH A. A. - 2012. 15 c.
[DnekTpoHHbIii pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1188, cBo6oaHbIM.

3. Ludpossie ycTpoiicTBa U MHUKpOMpoLieccopbl: MeTofuueckre yKa3aHHUsi T0 BbITIOJIHEHUIO
KypcoBoit pabotel / Tlorexun B. A. - 2012. 8 c. [DnekTponHHbIi pecypc] - Pexum pgocrymna:
http://edu.tusur.ru/publications/2515, cBOOGOHBIT.

4. CamoctosiTenbHass paboTta CTygeHTa TIpU HW3yYeHWM [JUCLIMIUIMH — MaTeMaThyecKo-
ecTeCTBeHHOHayuHOro, obmienpodeccroHasbHOTO — (TIPOeCCHOHAMBHOTO),  CHeLUaJbHOTO — LIUKJ/IOB:
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YuebHO-MeToANYeCKOe TIOCOOMe 1o camocTosiTenbHON pabore / KomorpusoB B. A., Memxos C. B. -
2012. 9 c. [DnekTpoHHbIM pecypc] - PexxuMm goctyma: http://edu.tusur.ru/publications/1845, cBo60AHBI.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIIPABOYHbIE H MOMCKOBBIE CHCTEeMbI
1. TIlyxanbckuid, I'U. T[IpoekTupoBaHue LU(ppoBbIX yCcTpocTB + CD. [DnekTpoHHbIN pecypc] /
I"'U. Myxansckuii, T.51. HoBocenbiieBa. — OseKTpoH. AaH. — CII6. : Jlaub, 2012. — 896 c. — Pexum
poctymna: http://e.lanbook.com/book/68474 — 3aru. c 3kpaHa.
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