MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI I'OCYIAPCTBEHHEBIV YHUBEPCUTET CUCTEM
YITPABJIEHVA 1 PAIVOSJIEKTPOHUKIN »

(TYCYP)
YTBEPXAHO
ITpopekTop 110 yuebHOI paboTe
II. E. TposiH
«__» 20 r

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
CxeMOTeXHHKA KOMNBIOTEePHBIX TEXHO/IOTHI 1 MUKPOTIPOLIeCCOPHBIE YCTPOICTBA

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TEXHOIOTMSA 3/1eEKTPOHHBIX
CpeACTB

HanpagnenHocts (mpo¢ub): [IpoeKTHpOBaHHe M TeXHO/IOTUS Pa/iM03/IEKTPOHHBIX CPe/ICTB

dopma oOyueHUs: OUHAA

dakynsreT: PK®, PagnokoHCTpyKTOpCKHH (haKyabTeT

Kadeznpa: KUIIP, Kadeapa KoHCTpyHpoBaHus ¥ IPOM3BOACTBA pajjUoaniaparyphbl

Kypc: 4

CemecTp: 8

YueOHbIi ri71aH Habopa 2013 roga

PacripezsienieHre pabodero BpeMeHH

Buzipl yueOHO ieATeNbHOCTU 8 cemectp Bcero EqviHnnpl
Jlekuym 54 54 YacoB
IIpakTryeckue 3aHATUSA 54 54 4yacoB
JIabopaTopHble 3aHSTHS 24 24 4yacoB
Bcero ayauTOpHBIX 3aHATUM 132 132 4yacoB
CamocTosiTenbHast paboTa 48 48 4yacoB
Bcero (6e3 sk3ameHa) 180 180 4yacoB
IToaroroBka u c/laua 5K3amMeHa 36 36 YacoB
OO0111as1 TPYI0EMKOCTD 216 216 YacoB
6.0 6.0 3.E

OK3aMeH: 8 ceMeCTp

Tomck 2017
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokos Ne 6/2016 ot « 3 » 11 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHoCcTH) 11.03.03 KOHCTpyMpOBaHWe U TEeXHOJIOTUSI 3/IEKTPOHHBIX CPE/CTB, YTBEp)KIEHHOTO
2015-11-12 ropa, paccMOTpeHa Y yTBep>kK/ieHa Ha 3aceflaHru Kadeapsl «___ » 20__ ropa,
TPOTOKOJ Ne

Pa3paboTumku:
JoueHT Kad. KUITP OszepkuH /1. B.

3aBeayromumii obecreunBarolei Kad.
KUTIP Kapabau B. M.

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

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

KUTIP Kapabau B. M.
OKCIePThI:

ripodeccop kadenpa KUITP Macanos E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
Lenbto mperofiaBaHusi JUCLIUIUIMHBL SIBJIIETCS O3HAKOMJIEHME CTYJEeHTOB C COBPEeMeHHBbIMU
TeHZEeHLIUSIMU LIUPPOBOM CXeMOTEXHUKHU TPU MPOEKTHPOBAaHWK MHUKPOMPOLIECCOPHBIX U KOMITbIOTEPHBIX
YCTPOUCTB.

1.2. 3agauy JUCIMIIIAHBI

— OCBOEHMe  0COOeHHOCTel  CXeMOTeXHWKHM  LU(POBbIX  YCTPOMCTB,  MPHUHLIUIIOB
(GyHKIMOHMPOBaHUS 0a30BbIX siueeK OosbiiuX wuHTerpaibHbix cxeM (BMC), OCHOBHBIX TEXHUKO-
5KOHOMUUECKUX XapakTepucTuKk BVC U mepcrieKTWB pa3sBUTHSI MUKPO3/JEKTPOHUKH, KaK 3/1eMEeHTHOM
0a3bl BBIYMC/TUTEIbHBIX YCTPOKHCTB;

— yYMeHMe WCIO/b30BaTh MOJyUeHHbIE 3HAHWS [/ MPaBUILHOTO BbIOOpa CXEMOTEXHHUECKUX
pellieHH# TIpy pa3paboTKe BBIUMCIUTETHLHON TEXHUKHY, a TaKXKe [/ 3a[JaHUsl TeXHUUeCKUX TpeboBaHMH Ha
ee pa3paboTKy.

2. Mecro aucuuninssl B crpykrype OITIOII

HuciurnnmHa «CxeMOTeXHUKa KOMITbIOTEPHBIX TeXHOJIOTUA U MUKDPOIIPOLIeCCOPHBIE YCTPOMCTBa»
(F1.5.20) otHOCHTCs K 610Ky 1 (6a30Basi 4acTh).

[TpefiiecTBYIOMMMU  AUCLATTMHAMY,  (OPMUDYIOIIMMU  Haya/bHble  3HAHUS, SBJISIOTCS
ceaymwolliye AUCLUIUIMHBL BBenenue B mpodeccuto, MHbopmaTtuka, KommbioTepHble ceTd, OCHOBBI
KOHCTPYUPOBaHUS 3JIEKTPOHHBIX CpefCcTB, CXeMO- U CUCTEeMOTeXHUKA JIeKTPOHHBIX CPe/ICTB.

[TocnepyromyMu JUCHUATIIMHAMU SBJISTFOTCS: .

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLIUIUIUHBI

[Tporecc u3yueHus: AUCLIMILIMHBI HarpaB/ieH Ha ()OpMUpOBaHMe C/IeAYIOLMX KOMIIeTeHLW:

— [IK-1 criocobHOCTBIO MOAEMMPOBaTh 00BEKTHI U MPOLIECChI, UCIONb3ysl CTaH/apTHbIE TIAKeThI
aBTOMAaTH3UPOBAHHOI'O TIPOEKTUPOBaHUS U UCC/IeZl0BaHUS;

B pe3synbraTte usyueHus JUCLIIIMHBI CTYLEHT JAOJ/DKeH:

— 3HaTb TeXHUWYeCKHe XapaKTepUCTUKWA U SKOHOMUYeCKHe NoKasaTe/y JYUIINX OTeyeCTBeHHbIX
U 3apyOexHbIX 00pa3lioB KOHCTPYKI[MM MMKDOTPOLIECCOPHBIX ¥  KOMITBIOTEPHBIX YCTPOMCTB;
TeXHUUYeCKre TpeboBaHusl, TIpeIbsiB/IsieMble K TOTOBOW MPOAYKLMHU B cepe 11ppOBBIX TEXHOTOTHIA.

— yMeTb MCIIO/Ib30BAaTh CTaHJapTHble IlaKeTbl [IPUK/IAJHBIX I[IpOrpaMM /[yis pelleHus
NPaKTUYeCKUX 3a/ay; BBINOJHATh MaTeMaTHueCcKoe MO/e/IMpOBaHue LM(POBLIX YCTPOWCTB C LieJ/IbIO
ONTUMM3ALIMU UX TTapaMeTpPOB.

— B/JIaJleTb COBPEMEHHbIMU IIPOIPaMMHBIMM Cpe[CTBaMH IIOATOTOBKM KOHCTPYKTOPCKO-
TeXHOJIOTUUeCKOW IOKyMeHTalliy; MeTOoJaMy ONTHUMM3aLiii NPOEKTHBIX pelleHHWH, OTBevYaroluXx LiesisM
(yHKIMOHMPOBaHUSI U obecrieueHHs] XapaKTepUCTHK LM(PPOBOro YCTPOWCTBA, OMNpejessolX ero
KauecCTBo.

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1iast TPYAOEMKOCTh JUCLIMIUIMHBI cocTaB/sseT 6.0 3aueTHbIX eJUHMIILI U TIpe/CTaB/ieHa B
Tabmumne 4.1.
Tabsmuria 4.1 — Tpy0eMKOCTb AUCIUTTAHBI

Bujibl yueOHOM /1esITe/TbHOCTH Bcero uacos CemecTpsl

8 cemecTtp
AynuTopHbIe 3aHATHS (BCETO) 132 132
Jlekuym 54 54
IIpakTryeckue 3aHITHS 54 54
JIabopaTopHble 3aHATHS 24 24
CamocrosiTenbHasi paboTa (Bcero) 48 48
OdopmiieHre 0TUETOB 10 JJabopaTOpHbIM paboTam 10 10
[TpopaboTKa JIEKIJMOHHOTO MaTeprasa 17 17
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ITogroToBka K rpakTAYeCKUM 3aHSITHUSIM, CEMUHapam 21 21
Bcero (6e3 sk3ameHa) 180 180
ITogroroBka u cflaya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 216 216
3aueTtHble Eavnnibl TpygoeMKoCTH 6.0 6.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.

Tabsuria 5.1 — Pa3zenbl AUCIUIUTAHBI U BUZbI 3aHATUN

= & | £
z 8 2
(=" o @
§ g = 2 2 2 5
= o o s o g S =
= 2| E | 22| &%

Ne Ha3BaHus pa3zenoB AUCLUTUIMHBI g % = 5 o @ =

S £ B | 5 Bz &%
c 5§ g | mE gt
5, =} =
= lr::cs CEU
= O

1 | CxeMoTexHHYeCKHe TTPOOIeMbI 6 12 4 4 26 [TIK-1
MOCTPOEeHUS IU(PPOBBIX y3/10B U
YCTPOWCTB

2 | OyHKIMOHA/IbHBIE Y3JIbl 6 12 4 10 32 [TIK-1
KOMOWHALIMOHHOTO THIIa

3 | DyHKUUOHA/IbHBIE Y3/IbI 6 6 4 6 22 [TIK-1
N0CJ1e[,0BaTeIbHOCTHOTO THUMA
(aBTOMATBI C TTAMSATHIO)

4 | 3aromMuHarol[1e yCTpOHCTBa 6 6 22 [TK-1
Mukponpoueccopasie BUC/CBUC u ux 6 6 22 [TIK-1
NpUMeHeHre B MUKPOIPOLIeCCOPHBIX
cucTemMax

6 |UHrepdeiicHble BUC/CBUC 6 4 0 4 14 ITK-1
MHKPOTPOLIeCCOPHBIX KOMIJIEKTOB

7 |IIporpamMmmMmupyemsle j10ruyecKye 6 4 0 4 14 IMK-1
MaTpHLibl, TPOrpaMMHpyeMast
MaTpUyYHasi JIOTHKa, 6a30BbIe
MaTpUYHble KPUCTa/IbI

8 |CoBpemeHHbIe U [TepCIIeKTUBHbIe 6 4 0 4 14 ITK-1
BN C/CBUC co cnoxHbIMU
NpOrpaMMHpPYeMbIMU U
perporpaMmmMupyeMbIMU CTPYKTYpaMu
(FPGA, CPLD, FLEX, SOC u gp.)

9 |Metozuka U CpeZiCTBa NIPOEKTUPOBaHUS 6 4 0 4 14 ITK-1
1M(POBBIX YCTPONCTB
Wtoro 54 54 24 48 180
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5.2. CogeprxaHue pa3/je/ioB AMCHUILUIAHBI (M0 JIeKIUAM)

CojiepskaHuie pa3/ienioB AUCLUIUINH (T10 JIEKLIUSIM) TIpUBe/ieHo B Tabsuile 5.2.

Tabsmura 5.2 - CofepykaHue pa3/esioB JUCIUTIIVH (TI0 JIEKIUSIM)

Hassanus paszesnos

ConepskaHue pa3/enoB JUCLUTIAHEI 10
JIEKIUSIM

Tpyn0eMKOCTb,

q

dopmMupyeMbie

KOMIIeTeHLIMK1

8 cemecTtp

1 CxeMoTexHMUecKHe MpobieMbl
MOCTPOeHUs [IUPPOBBIX y3/10B U
YCTPOWCTB

[pocTeiiiiie Mo/ie/Id U CUCTEMaA
rapaMeTpOB JIOTHUeCKUX 371eMeHTOB.
TuIIbI BLIXOAHBIX KaCKa/l0B LIU(POBBIX
snieMeHTOB.[Tapa3uTHbIe CBsi3U LU(POBBIX
3JIEMEHTOB TI0 LeTisiM nuTaHus. [Tepesaua
CUTHAJIOB B LIU(POBBIX y3/1ax U
yCTPOMCTBax

(@))]

Htoro

ITK-1

2 OyHKUMWOHAIBHbBIE Y3/1bl
KOMOWHALIMOHHOTO THIa

BBegenue B mpobiieMaTuKy
TIPOEKTUPOBAHUS LIU(PPOBLIX YCTPOWCTB
KOMOWHAI[MOHHOTO TUTa. [IBOUYHbIe
neumdparopsl.[IpuoputeTHbIe U
JIBOUYHbIe 1TH(PaTOPkI.
MynBTHITIIEKCOPBI U A€MYJ/IBTUTUIEKCOPBI

HToro

ITK-1

3 dyHKIMOHAbHBIE Y3JIbI
T0C/Ie/I0BaTeIbHOCTHOTO THUMA
(aBTOMATBI C TIAMSATHIO)

TpurrepHsle aBTOMarhl (3/1eMeHTapHbIe
aBToMarbl). Knaccu-gukarys. OCHOBHbIe
cBefieHyst. CxeMOTeXHMKA TPUTTePHBIX
ycTpoucTts.IIpumeHeHne Tpurrepos B
cxemax BBO/la YU CUHXPOHHU3ALUU
JIOTUYeCKUX CUrHa/oB. BeeseHue B
npo6sieMaTUKy U MeTOAUKY
[IPOEKTHUPOBAHUS aBTOMATOB C MaMATbIO

Ntoro

ITK-1

4 3anoMuyHaroLe yCTpONCTBa

OcHoBHbIe cBefeHus. Crucrema
rapameTpoB. Knaccudukaiys. OCHOBHbIe
CTPYKTYPbI 3alTOMHHAIOLLIAX
yCTPOMCTB.3ariOMHHaloI1e YCTPONCTBa
turia ROM(M), PROM, EPROM,
EEPROM. ®naii-namMsaThb

HToro

[TK-1

5 MuxkpornpoueccopHbsle BIC/CBUC
Y UX [IPUMEHeHue B
MHKPOIPOLIeCCOPHBIX CUCTEMax

MuUKponpoLiecCoOpHble KOMI/IEKThI
BUC/CBUC. Crpykrypa u
(byHKLMOHMPOBaHHUe
MHKPOTPOLIeCCOPHOW CUCTeMbI. MUKpO-
KOHTPOJI/IEpEL. YTIpaB/ieHUe NMaMsTbiO U
BHEIIHUMHU ycTporicTtBamu. [locTpoe-Hue
MOZY/Is1 IaMSTH

Ntoro

[TK-1

6 Nntepoeiicubie BMC/CBUC

WuTepdeiicbl MUKpOIIPOL{e CCOPHBIX

[TK-1
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MUKPOIIPOLIECCOPHBIX KOMILJIEKTOB

cucrem. [lluHHBIe OpMU-pOBaTeNU U
OydepHble peructpsl. [TapannenbHbie
riepudepuiiHbie afiarTepkl.
[TporpamMmMupyeMble CBsI3HbIE afiariTepbl

HToro

7 Ilporpammupyemsle jioruyeckKye
MaTpuLipl, IporpaMmMupyemas
MaTpUuHasi JIOTHKa, 6a3oBble
MaTpUy4Hble KPUCTa/LIbl

[Tporpammupyembie JI0ruyecKue
MartpuLbl. CXeMOTeXHHKa
MpOrpaMMHpPYeMBbIX JIOTUUe CKHUX
Matpuil. Bocripon3sseieHre CKOOOUHBIX
(dhopm nepeksrouaTe/IbHbIX (PYHKIUH.
CxeMbl C MPOrpPaMMUPYeMbIM BBIXOJHBIM

oydepom

Htoro

[TK-1

8 CoBpemeHHbIe U MepCIrieKTUBHbIE
BUC/CBUC co cnoXHBIMUA
MporpaMMHpYyeMbIMU U

(FPGA, CPLD, FLEX, SOC u ap.)

pernporpaMmmMupyeMbIMU CTPYKTYpaMu

Knaccudukaiysi mo KOHCTPYKTUBHO-
TeXHOJIOTUYeCKOMY TUITY
MPOrpaMMHPYEeMbIX 3/1IEMEHTOB.
[Tporpammupyemsbie 10/1b30Ba-TeneM
BeHTWIbHbIe MaTpulibl (FPGA).CrioxxHbie
NporpaMMupyemble JIOTHUeCKre CXeMbl
(CPLD) u CBUC nporpaMMupyemMoii
NIOTUKY cMmelaHHoU apxutekTypsl (FLEX
u ap.). CBMC nporpaMMuUpyemMoi TOTUKU
THUIA «CUCTe-Ma Ha KpUCTaJlIe»

HToro

[TK-1

9 MeTopuvKa U cpefCcTBa
TPOEKTUPOBAHUS LIM(POBBIX
YCTPOWCTB

Knaccudukauus uudposbix MC ¢ Touku
3peHUs1 MeTO/|0B [IPOEKTUPOBaHUS.
Ob6nactu npuMeHeHUst
crierann3vpoBaHHbIX IC pas3nnuHbIxX
TUNOB.«PyuHOe» NpoeKTHpoBaHue
1[1(pOoBOro yCTpPOMCTBa C
WCITI0/Tb30BaHMEM MPOTrpPaMMUPyeMOM
MaTpUYHOU JIOTUKU

HNToro

6

[TK-1

Wroro 3a cemecTp

54

5.3. Pa3gensl AMCHUIUIMHBI M MEX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIUMH (MPeAbIAYIMMHA)

U ob0ecreunBaeMbIMH (MOC/IeYIOIAMH) JUCHHUIUTHHAMHA

Paszesnbl JUCLIMTITMHBI U MEXXAUCLIUTIMHAPHBIE CBSI3U C 00ecreunBaromyMu (MpeabIyLUMU) 1
obecrieuriBaeMbIMH (TT0C/IIYFOIIMMU ) JUCLIATIMHAMM TIPeJICTaB-/IeHbl B Tabuiie 5.3.
Tabmuiia 5.3 - Pa3genb! AUCLMTIIMHBI M MEXKIUCIMIUIMHAPHBIE CBSI3U

Ne pa3enioB faHHOMN AUCIUIUTHAHBI, /i1 KOTOPBIX HE00X0AUMO

Ne| HanMeHOBaHue AMCLTUINH u3yyeHue 00eCreurnBaroLX U 00eCrieunBaeMbIX JUCLUTTHH
1 2 3 4 5 6 7 8 9
[TpepaiuecTByoOLMe AUCLUTUIMHBI
1 | Beemenue B npocdeccuro +
2 |Nudopmaruka + +
3 | KoMmnbroTepHbie ceTr + +
4 | OCHOBBI KOHCTPYUPOBaHUS + +
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3/1eKTPOHHBIX CPeJCTB

5 | CxeMo- 1 cucTeMOTexXHHKa
3/IeKTPOHHBIX CPeZICTB

+ + + + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NPHU U3y4YeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpPMUPYeMbIX TNPU H3yUeHUW [UCLIMIUIMHBL, U BUJOB 3aHATHN
TIpe/iCTaB/ieHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLIMM W BUAOB 3aHATHH, (HOPMUPYeMBIX TP W3yUeHWH

VICLIUTIJIVHBI
Bunp! 3aHATHI
4]
X B
s : S
S & & @
= T T a
= I I} =
il = ° o <
7] L T
& =2 S z Z @OpMBI KOHTPOJIS
S g g 5 2
8 = = = &
N4 = @ S
= a =
K o @]
© O o
£ = :
~ S
[IK-1 + + + + JomaiiHee 3aziaHue,
Dk3aMeH, KoHcIekT
CaMOIIOATrOTOBKH, 3allura
otueta, ONpOC Ha 3aHATHSAX
6. IHTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aIUH 00yUeHHUs
He mipegycmotrpeno PYII

7. JTabopaTopHbIA MPAKTHKYM
CopeprkaHue y1abopaTtopHbIX paboT rnpuBezieHo B Tabswie 7.1.
Tabsuma 7. 1 — Copeprkanue jlabopaTOpHBIX paboT

) L s
I L =
3 = =
=z £ 5
6 6 s o =
Hassanus paszenos CopepkaHue 1abopaTopHbIX paboT 2 e &
= 25
2 o' O
= S
8 cemecTtp
1 CxemoTexHUUeCKHe Tpo0sieMbl Crioco6bl MUHUMM3AL[UH JIOTHYe CKUX 4 IMK-1
MOCTPOEeHUs IUPPOBBIX y3/10B U byHKLIM
YCTPOUCTB Vtoro
2 OyHKUMWOHAJBHBIE Y3/1bl MuHuMHr3aLMs HeooIpeeleHHbIX U 4 [TIK-1
KOMOMHAI[MOHHOTO TUTIA CUCTEMHBIX JIOTUYeCKUX (PyHKIMH
Nroro
3 ®OyHKLMOHA/IBHbBIE Y3/1bl YHuBepcabHbIe T0rhuecKye MOAY/IA Ha 4 [TIK-1
T10C/1e/10BaTe/IbHOCTHOIO THIIA OCHOBE MYJ/IbTUIIJIEKCOPOB
(aBTOMATBHI C MaMSTHIO) Vtoro
4 3arioMuHaroll1e yCTPOMCTBa [TpoekTrpoBaHre aBTOMAaTOB Ha 6 ITK-1
TpUrTepax
Ntoro
5 Mukporiponeccopusie BUC/CBUC | [IBOMUHO-KOAUPOBaHHbIE CUETUMKU C 6 [TK-1
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" UX IIpUMEHEHNE B

MPOM3BOJ/IbHBIM MOAYJ/IEM

MUKPOIIPOLIeCCOPHBIX CUCTeMax Vtoro 6
Wtoro 3a cemecTp 24
8. IIpakTHUyecKue 3aHATUSA
Copiep>xaHue MpakTHUeCKUX paboT npuBezieHo B Tabmuie 8.1.
Tabsuna 8. 1 — CopeprkaHue MpakTUYeCKuX paboT
oo R~
= L
Q S 5
z s 8
Hassanus paszenos CopeprkaHye MpaKTUYeCKUX 3aHATUN § ) e GE
=
=
= 52
= e ~
8 cemecTtp
1 CxemoTexHHUECKHE TIPOO/IEMBI ba3oBble 371eMeHThI JIOTUUeCKUX UHTe- 6 [TIK-1
MOCTPOEHUS IU(PPOBBIX y3/10B U rpa/IbHBIX MUKPOCXeM
yCTpouCTB OneMeHTHI anreOpbl JIOTUKU. Ba3ucHbie 6
noruveckue QyHKUUN
Nroro 12
2 DyHKIMOHAJIBHBIE Y3/1b [Hewmmdparopsl ¥ HK(ppaTopkl. 6 [TK-1
KOMOMHALMOHHOT'O THIa CTpyKTypa yCTpPOMICTB
KommyTartopsl. My/IbTUIIIEKCOPEI. 6
[ eMyIbTUIIIeKCOPbI
Nroro 12
3 dyHKLMOHA/IBbHBIE Y3/1bl Ludposbie kommnaparopsl. CTpyKTypa 6 IMK-1
T10CJ/1e/10BaTe/IbHOCTHOIO TUIIA YCTPOUCTB
(aBTOMATBI C TTAMSATHIO) Vitoro 6
4 3anoMuHarolMe yCTpOHCTBa Tpurrepsl. HetakTupyemsle TpUrrepsl. [TK-1
TakTupyeMmble TpUrTepsl
Ntoro 4
5 Mukporiponeccopusie BUC/CBUC | CueTuMkuy U [je/ITe/d YaCTOThI. 4 [TK-1
Y UX NIPUMEHeHre B Pacmmpenye eMKOCTH CUETUMKOB
MUKPOIIPOLIeCCOPHBIX CUCTeMax Vtoro 4
6 VnTepoeiicubie BMMC/CBUC Perucrpel. I1apasnienbHblid perucTp. 4 [TK-1
MUKPOIIPOLIe CCOPHBIX KOMIUIEKTOB [TocnenoBarenbHbIN perucTp
Nroro
7 IIporpammupyemsle jioruyeckKye ITpeo6pa3oBareu KoJjoB IMK-1
MaTpuLipl, IporpaMmmupyemast Vtoro
MaTrpyyYHasi JIorvkKa, 6a3oBble
MaTpUy4Hble KpUCTa/lIbl
8 CoBpemeHHbIe U ITepClIeKTUBHbIe OcCHOBHBIe CTPYKTYPbI 3alIOMUHAIOLIAX 4 [TK-1
BUC/CBUC co cnoKHbIMU YCTPOMCTB
[porpaMMupyeMbIMU U Vitoro 4
pernporpaMmmupyeMbIMU CTPYKTYpamMu
(FPGA, CPLD, FLEX, SOC u np.)
9 MeTtojyika U cpeficTBa AJITOPUTM IBOMYHOTO CJI0XKEHHUS 4 [TK-1
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TPOEKTHUPOBaHUS 1TUGPOBBIX Utoro 4
YCTPOWCTB
Nroro 3a cemectp 54

9. CamocTosiTe/ibHasA pabora
Buzipl camocTosTeTbHOM paboThl, TPYA0EMKOCTh U (hOpMHUpPyeMble KOMITETEHIIUH TIPe/ICTaB/IeHbI B

Tabmmie 9.1.
Tabmuua 9.1 - Busiel camocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHL[UH
x. @
5 z S
S =a=
) & v T
Buzbl caMocTosiTesibHOM = > T
Ha3Banus pa3szenos 3] =T ®opMbI KOHTPOJISA
) s 2
paboThI S) g g
=S a =
o ° 2
= S
8 cemecTtp
1 CxeMOTexXHUYECKHEe ITogroroBka K 1 IMK-1 [omaiiiHee 3aziaHue,
Mpo06/ieMbI TIOCTPOEHHUSI | TIPAKTUUECKUM 3aHSITUSIM, 3awura otueta, KoHcrekr
11M(POBBIX y3/I0B U ceMHHapam caMonoAroToBku, Omnpoc
TPOMCTB Ha 3aHATUSIX MeH
yCTpOHC ITpopaboTKa JeKIIMOHHOTO 1 a3a » JK3aMe
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 4
2 OyHKUMOHAIbHBIE y37bl | [logroroBka K [TK-1 LoMmarirHee 3aaHue,
KOMOWMHAI[MOHHOTO TUTIA | [IPAKTHUeCKAM 3aHSITHSM, 3awura otuera, KoHcrekr
ceMuHapaM camoroAroToBku, Omnpoc
ToAroToBKa K 2 Ha 3aHATUSIX, JK3aMeH
MpaKTUYe CKUM 3aHSATUSIM,
ceMHHapam
IToaroroBka K 2
MpaKTAYe CKUM 3aHATUSIM,
ceMHHapam
[TpopaboTKa JeKITMOHHOTO 2
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 10
3 dyHkuMoHanbHbIe y3ibl | [logroroska K 2 [K-1 JomariHee 3azianue,
T0C/1e/10BaTe/IbHOCTHOIO | [IPAKTAYeCKUM 3aHATUSM, 3awura otyera, KoHcrekr
THMa (aBTOMAaThbI C CceMUHapam caMoroAroToBku, Ompoc
MaMsIThIO) TpopaBoTKa JIeKIHOHHOrO 2 Ha 3aHATUSAX, JK3aMeH
Marepuasna
OdopmreHre 0TUETOB 110 2
nabopaTopHbIM paboTam
Ntoro 6
4 3anoMUHaroIue ITogroroeka K ITK-1 LomarirHee 3aganue,

yCTPOUCTBA

MIPAKTUYeCKUM 3aHSATHSM,
ceMHHapaM

3amumra otyera, KoHcrekr
caMorioAroToBku, Ompoc
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ITpopaboTKa JIeKIMOHHOTO 2 Ha 3aHATUSX, JK3aMeH
Marepuasa
OdopmiieHre 0TUETOB TI0 2
nabopaTtopHbIM paboTam
Ntoro 6
5 Mukpornponeccopusle | Iloaroroska K [TK-1 JomaitiHee 3aziaHue,
BUC/CBUC u ux MpaKTU4ye CKUM 3aHATUSM, 3auura oryeta, KoHcmekT
TIpUMeHeHNe B ceMHHapam CcaMonoArorosku, Omnpoc
MHUKPOIIPOLe CCOPHBIX Ha 3aHATUSAX, JK3aMeH
porpor p ITpopaboTKa JeKIIMOHHOTO 2 ’
HCcTeMax
cacrema Marepuasa
OdopmreHue 0TUETOB T10 2
naboparopHbIM paboTam
HToro 6
6 VnrepdeiicHbie [ToaroroBka K 2 |IIK-1 [omaiiiHee 3aziaHue,
BNC/CBUC [paKTUYeCKUM 3aHATUSAM, KoHcriexkr
MHUKPOIIPOLIEe CCOPHBIX ceMHHapam CcaMonoAroToBku, Omnpoc
KOMII/IEKTOB Ha 3aHATUSIX MeH
OMILIEKTO ITpopaboTKa JIeKIMOHHOTO 2 a3a » JK3aMe
Marepuasa
Ntoro 4
7 Ilporpammupyemsle [ToaroroBka K ITK-1 JomaiiiHee 3azianue,
JIOTUYeCKUe MaTpULibl, MPaKTUYe CKUM 3aHATUSM, Koncnekr
rporpamMmmupyemast ceMHHapam CcaMonojroTosku, Omnpoc
gaanHqHaH JIOTHKa, TpopaBoTKa MeKIHOHHOTO 2 Ha 3aHATUSAX, DK3aMeH
Bble MaTPUUHbI
d30BBIE MaTp € Marepuasa
KPUCTAJL/TbI
HToro 4
8 CoBpeMeHHbIe U [ToaroroBka K IMK-1 HomaiHee 3aziaHue,
NepCrieKTUBHbIe MpakTUYye CKUM 3aHATUAM, Koncnexr
BUC/CBUC co CceMUHapam caMorioAroToBku, Ompoc
PKHBIMU Ha 3aHATUSIX MeH
/o [TpopaboTKa JIeKIIMOHHOTO 2 asa , JK3ame
[pOrpaMMHpyeMbIMHU U Marepuaa
pernporpaMMupyeMbIMU
crpykrypamu (FPGA, Vtoro 4
CPLD, FLEX, SOC u gp.)
9 Metopvika u cpeacrea | [TogroroBka K 2 IMK-1 JomariiHee 3azianue,
IPOEKTHUPOBaHUSA MpakTUYye CKUM 3aHATUSM, Koncnekr
1M(POBBIX YCTPONCTB ceMHHapam caMonoAroToBku, Omnpoc
Ha 3aHATUSIX MeH
ITpopaboTKa JIEKIJMIOHHOTO 2 a3a , JK3ame
Marepuasa
Ntoro 4
Wroro 3a cemecTp 48
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
Ntoro 84
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He mipegycmorpeno PYII

10. KypcoBas pabora

11. PeiiTHHrOBas cucTeMa JJisl OL[eHKH YCIIeBaeMOCTH CTYAeHTOB

11.1. bBanbHbIe OLleHKH /11 3/IEMEeHTOB KOHTPO0JIsl
Tabsuiia 11.1 — BasnbHble OLIEHKH J1J1sl 971eMeHTOB KOHTPOJIsI

. . MakcumanbHbIi
o MakcuManbHbI! MakcuManbHbIT
DieMeHThI yueOHOMH Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | ©6asn 3a mepuof,
JlesiTeIbHOCTH mexay 2KT u Ha cemMecTp
Havasia ceMectpa | Mexay 1KT u 2KT
KOHel| ceMecTpa
8 cemecTtp
[HomauiHee 3azaHue 5 5 5 15
3aiumTa oTueta 5 10 10 25
Koncniekr 5 5 5 15
CaMOIO/IrOTOBKU
Onpoc Ha 3aHATUSIX 5 5 5 15
Ntoro Mmakcumym 3a 20 25 25 70
repuos
JK3aMeH 30
Hapacraroym utorom 20 45 70 100

11.2. ITepecuet 6a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKH
[Tepecuet 6asIOB B OL|eHKU 3a KOHTPOJIbHBIE TOUKU TIpe/[CTaB/eH B Tabmmie 11.2.
Tabnuua 11. 2 — [NepecueT 6a//10B B OL|eHKU 38 KOHTPOJIbHbIE TOYKU

basbl Ha [1aTy KOHTPOIBHOW TOUKU Ouenka
> 90% oT MaKCUMaJIbHOM cymMMbI OasiioB Ha Aary KT 5
Ot 70% 10 89% oT MakcMManbHOW CyMMBbI 6asioB Ha gary KT 4
Ot 60% 1o 69% oT MakcuMasbHON cyMMbI OansioB Ha gaty KT 3
< 60% OT MakCMMa/bHOM CyMMbI OaiioB Ha gaty KT 2

11.3. Ilepecuer cymMMbI 6a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecueT cymMMbl 6as/IOB B TPAJULIMOHHYIO U MEXYHAPOAHYIO OLIEHKY Tpe/cTaB/eH B Tabmuie

11.3.

Tabnuiia 11. 3 — [TepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asio,

Ouenka (I'OC) YUUTBIBAET yCMEIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (0TIMYHO) (3aUTeHO) 90 - 100 A (oT/1MuHO)
85-89 B (oueHn xopo110)

4 (xopoll1i0) (3auTeHo0) 75 -84 C (xopo110)
70 -74
— D (yaoBieTBOpUTEHHO)

3 (YA0OB/IeTBOPUTEBHO) (3aUTEHO) 60- 64 E (HocpeAcTBerio)

2 (HeyZnoB/IeETBOPUTEJILHO) (He
3auTeHO)

Huke 60 6ammoB

F (HeynoBneTBOpUTENBHO)
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12. Yue6HO-MeTOgHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUILTHHBI

12.1. OcHoBHas /MTEparypa
1. KanabekoB B.A. LludpoBbie yCcTpoiicTBa ¥ MHUKPOMNPOLIECCOPHBbIe CUCTeMbL. — M.: Topsiuas
mnus - Tenekom, 2007. — 336 c. (Hamuue B 6ubmioteke TYCYP - 135 3k3.)

12.2. lono/siHuTe/IbHAA IUTeparypa
1. Kamian [1. [TpakThueckre OCHOBBI aHA/IOTOBBIX U LIMPPOBLIX cxeM. M.: TexHocdepa, 2006. —
174 c. (Hanuuue B 6ubmioreke TYCYP - 35 3k3.)
2. ®pure K. BBoanbiii Kypc 11(dpOBOI 3/1eKTPOHUKH: YueOHOoe rocobue s BY3os. M.:
TexHocdepa, 2004. — 426 c. (Hamune B bubmoreke TYCYP - 29 3k3.)

12.3 YueOHo-MeTogUUEeCKHE TT0CO0HA

12.3.1. O6sa3aTebHBIE YUeOHO-MeTOAHYECKHE M0Co0us

1. CxemoTexHUKa KOMIbIOTEDHBIX TEXHOJOTWW: MeToguueckue yKasaHuUsi [jisi TIPOBeZeHHUs
npakTuueckux 3aHATuid / O3epkud [I. B. - 2011. 10 c. [OnekTtpoHHbI pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/1230, mara obpamenus: 17.01.2017.

2. CXeMOTeXHHKa KOMITbFOTEPHBIX TEXHOJIOTHI: KOMIbIOTEPHBIM /1a00PaTOPHBIM MPaKTUKyM /
Oszepkvn . B. - 2012, 190 c. [DnekTpoHHbIM pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/1203, nara obpamenus: 17.01.2017.

3. CxeMOTexHMKAa KOMIIBIOTEDHBIX TEXHOJOrMi: MeToauueckre YyKa3aHWs 10 OpraHu3alvu
CaMOCTOSITe/TIbHOM pabOThI CTYZEHTOB 3aouHou ¢opmbl o0yuenuss / Oszepkun 1. B. - 2012. 23 c.
[DnekTponHbIii pecypc] - Pexkxum poctyma: https://edu.tusur.ru/publications/2359, mara obGpateHus:
17.01.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCO0OUA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YyeOHO-MeToZMUeCKHe MaTepUasIbl /Il CAaMOCTOSITe/TbHOM U ayIUTOPHOM pabOThl 00yUaroIuxcs
W3 YKC/ia WHBAJU/IOB TPEJOCTaB/sIOTCA B (popMax, aJaiTUPOBAHHBIX K OTPAHUUEHUSIM UX 3710POBbs U
BOCIIPUATHS UH(OPMaI[UH.

Ji/1s1 UL ¢ HapylIeHUsIMU 3PeHust:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

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

J/11 MLy ¢ HapyLIeHUsIMHU C/TyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOM (popme.

J/1 MLy ¢ HapyLUeHWsIMY OMOPHO-/BUraTe/IbHOr0 anmnapara:

- B (hopMe 3/1eKTPOHHOTIO I0KYMEHTa;

- B reyaTHOU (hopme.

12.4. ba3bl JaHHBIX, TH()OPMAMOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMBbI U Tpefyemoe
MporpaMMHoe ofecreueHue

1. 1. T'OCT P 50628-2000 - CoBMeCTMMOCTb TEeXHUUECKUX CpeZCTB 3JIeKTPOMarHUTHas.
YCTOMUMBOCTh MAIllWH 3/1eKTPOHHBIX BBIYMC/IMTENbHBIX [TePCOHAMBHBIX K 3/IeKTPOMarHUTHBIM TOMeXaM.
TpeGoBaHMsI 1 METObI CITBITAHUH.

2. 2.TOCT 26329-84 - MallliHbl BLIYUC/TUTE/IbHBIE U CUCTEMbI 00PabOTKH JaHHBIX.

3. 3. TOCT P 50949-2001 - CpeactBa oToOpakeHHs] WH(POPMAIMK WHAWBUAYATBEHOTO
Mojb30BaHusl. MeToibl U3MepeHM M OLIeHKM SPrOHOMUYECKHWX [apaMeTpoB UM I1apameTpOB
6e30rMacHOCTH.

4. 4. TOCT P UCO 9241-3-92 - DproHoMuueckde TpeOOBaHUS TPU BBITIOTHEHUH O(MHCHBIX
paboT ¢ UCroMb30BaHKEM BHIEOMCIUIEHHBIX TEPMUHAJIOB

5. 5. T'OCT 29216-91 - CoBMeCTUMOCTb TeXHUUECKUX CPEeACTB 3JeKTPOMarHuUTHas.
Pasoriomexu WMHJyCTpHUajbHBIE OT 000pyZOBaHUS WH(DOPMAIMOHHOW TeXHWUKH. HOpMBI U MeETOZbI
VICTIbITaHUI

6. 6. MexayHapogHsiii ctanaapt ISO9001.
7. 7. MexayHapogHbli crangapT 1ISO9002.
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13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O61ue TpedOBaHKUA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITUHBI

13.1.1. MaTepua/ibHO-TEXHHUECKOE 00ecreyeHue /sl IEKIMOHHBIX 3aHATHH
[ns mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIIA, TPYMIMOBLIX U WHAUBUAYaJbHBIX KOHCY/bTaLU,
TeKyIIlero KOHTPOJISi U TPOMEXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TI0CaZIouHbIX MeCT He MeHee 22-24, 000pyZoBaHHas JOCKOW U CTaHAAPTHOW yueOHOI Mebesbio. VimeroTcst
Har/IsiiHbIe 1ocobus B BU/ie Tpe3eHTallyi 110 IeKI[MOHHBIM pa3/enaM JUCIUIIAHEI.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecriedeHue /i NPaKTHYeCKHX 3aHATHI

[nisi TipoBefieHUs] TIPAKTUYECKUX (CeMHHAPCKUX) 3aHSTHUM MCIO/b3yeTcsl ydeOHasl ayAuTOpHs,
pacrosiokeHHas 110 ajpecy 634034, Tomckast 06macThb, . ToMck, npocriekT JleHuHa, a. 40, 4 3Tax, ayi.
403. CocraB obopygoBaHusi:  YueOHass  MebOenb; Jlocka  MarHWUTHO-MapkepHas  -1miT.;
ABTomaru3upoBaHHOe pabouee MecTo UHXeHepa-KoHCTpykropa (12 mT.). CepBepHasi ctaHius (1 miT.).
Hoyt6yk ASUS A6JC (1 wr.). [Tpunrep u/6 Xerox Phaser 3125 (1 mit.). ITpunTep uetHoit HP Color LJ
3600 (1 wrt.). Mynsrumenuiinbiii npoektop Toshiba TDPT350 (1 wt.). Ckanep Mustek P3600 (1 mT.)
Vicrionb3yeTcst JIMI[EH3MOHHOE TIporpaMMHOe obecrieueHHe, IMakeTbl Bepcuedd He HWKe: Microsoft
Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1; Microsoft Windows
Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010; Microsoft Office Access
2003; VirtualBox 6.2. Vmeercs momeleHus1 [l XpaHeHHs] U TPOGUIAKTUUECKOTO OOCTy>KUBAHUS
yueOGHOTO 060py/IOBaHMSI.

13.1.3. Marepua/ibHO-TEXHHYECKOe o0ecrieueHue /ijis 1abopaTopHbIX padoT

Ons  mpoBefeHWst  y1labOpaTOpHBIX  3aHATUM  UCTIO/NB3yeTcss  yueOHO-UCCIefoBaTebCKast
BBIUMC/IATE/IbHAsE Jjlaboparopusi, pacriosiokeHHass 1o afpecy 634034, Tomckas obnacts, . ToMck,
nipocriekt JleHuHa, 1. 40, 4 stax, aya. 403. CoctaB obopyzoBaHus: YuebHas mebenb; [Jocka MarHUTHO-
MapkepHas -11mT.; ABToMaTH3upoBaHHOe pabouee MeCTO MH)XeHepa-KOHCTpyKTopa (12 mit.). CepBepHast
cradius (1 wr.). Hoytoyk ASUS A6JC (1 wrt.). IIpunrep u/6 Xerox Phaser 3125 (1 wrt.). TlpunTep
uBetHoii HP Color LJ 3600 (1 wrt.). Mynstumeauiineiii mpoektop Toshiba TDPT350 (1 wT.). CkaHep
Mustek P3600 (1 wrt.) Vcrnonb3yeTcsi MIieH3MOHHOe MporpaMMHoe obecrieueHue, MakeTbl Bepcueil He
Hwke: Microsoft Windows XP Professional with SP3/Microsoft Windows 7 Professional with SP1;
Microsoft Windows Server 2008 R2; Visual Studio 2008 EE with SP1; Microsoft Office Visio 2010;
Microsoft Office Access 2003; VirtualBox 6.2. VmeeTcs moMmelleHdss [Jjiss XpaHeHUsT U
npoduIaKTHUeCKoro o0c/y)KuBaHusi yuebHOro o00py/j0BaHusl.

13.1.4. MaTepua/bHO-TEXHHYECKOe 00ecreyeHue /ijisi CaMoCTOsITe/IbHOH PadoThI
[nsi camocTosiTesTbHOM paboThl WCTIONb3yeTcsl yueOHasi ayauTOpUsi (KOMITBIOTEPHBIM Kace),
pacrosiokeHHas 110 agpecy 634050, T. Tomck, np. JlenuHa, 40, 2 3Tax, ayg. 233. CoctaB 000pyI0BaHMUS:
yueOHass Mebesb; KoMTbIOTephbl kiacca He Hiwke [IOBM INTEL Celerom D336 2.8ITw. - 5 miT,;
KoMribloTepbl  TiogkmoueHsl kK cetu WHTEPHET wu  obecrieunBaioT [JOCTYNT B 3/IeKTPOHHYHO
MH(pOpMaIMOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOE 00ecnedyeHre JUCIMITTHHBI /I JIUI| C OTPaHUYeHHbIMH
BO3MO)>XHOCTSAMM 3/J0POBbSI

OcBoeHue JUCIHUIVIMHEI dijaMu ¢ OB3 ocyliecTB/isieTCs C UCIO/Ib30BaHUEM CpeJCTB 00yueHUs
00I1Iero 1 CrieriajbHOrO Ha3HAUEeHUs].

[Ipu o6yyeHHWH CTY[I€HTOB C HapPyWIeHUsIMH CJiyxa TIpe[yCMOTPEHO UCIOb30BaHUe
3BYKOYCW/IMBAIOIIle anmapaTtypbl, MY/JIbTUMEIUWHBIX CPeACTB M JAPYyTUX TeXHUYeCKHUX CpeJCTB
nipreMa/mepesiaud yueOHoH MH(OpMaIMK B AOCTYIHBIX (opMax fjisi CTyZEHTOB C HAapYIIeHUsIMHU CITyXa,
MOOW/IBHOM CHCTeMbl OOyYeHUusi [jiss CTYAeHTOB C WHBAIMJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOU
CHCTeMbl. YueOHasi ayZJUTOPHUs, B KOTOPOM 00yuyarOTCs CTYAeHTbl C HapyllleHHeM ciyxa, 000pymoBaHa
KOMITbIOTEDHOM TEeXHHKOW, ayJUOTeXHUKOM, BU/IEOTEXHUKOMW, 3/1eKTPOHHOU [JOCKOW, MYJIbTUMEeAUNHOMN
CUCTEMOI.

[Mpu oOyueHWH CTY[€HTOB C HAPyLIEHHWAMH 3PeHHUSIMM TIPeJyCMOTDPEHO WCII0/Ib30BaHUE B
JIEKIIMOHHBIX 1 YUeOHBIX ayIUTOPHUSIX BO3MOXKHOCTH TIPOCMOTPA y/aeHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha /IOCKe WU C/aii/ja Ha 9KpaHe) NPy MOMOLLY BUe0yBeIuunuTesnel /s yJaqeHHOro mpocMoTpa.

[Tpu oOyueHHUH CTYJEHTOB C HApyIIeHUSIMH OMOPHO-JBUraTe/IbLHOTO amnmapara HCIO/Ib3yHTCS
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asbTepHaTHMBHbIe yCTPOMCTBA BBOZA MHGOPMAaLMM U [pyryve TexHUUecKue CpejiCcTBa MpHeMa/repefadyut
yueOHOU MHGbOpPMAaLMK B JOCTYIHBIX (opMax AJisi CTYIeHTOB C HapylLIeHUsSMUA OTMOPHO-ABUraTebHOTO
anrapara, MOOM/IbHOW CHCTeMbI 00yUeHHUsI A7Is1 JIFOZel C MHBAIMJHOCTBIO.

14. ®oHj OLeHOYHBIX CPEACTB

14.1. OcHoBHbIe TpedoBaHuA K (GOH/Y OIeHOYHBIX CPEACTB H MeTOANYECKHEe PeKOMeH/Jal[uH
@DOH/] OLIEHOYHBIX CPEeACTB M THUIOBble KOHTPOJIbHBIE 3aJlJaHHsl, HCIIO/b3yeMble [Js1 OLIeHKU
chOpMUPOBaHHOCTU M OCBOEHMS 3aKpeIUVIeHHbIX 3a JUCLUIUIMHOW KOMIETeHLW TMpU TpPOBeJeHUMN
TEeKYII[eH, TTPOMEe)KYTOUHOM aTTeCTal[|| I10 JUCLIUTIIMHE TIPUBE/IeH B MPUIOXKeHUH K paboueli mporpaMme.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHBIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Tabnuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI JOMO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysibTaTtoB 00yueHust

C HapyLieHUAMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PAOOThI

[TperMy1iieCTBEHHO MMCbMeHHast
TIpOBepKa

C HapyLieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEpMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapyLieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMEHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSTE/IbHbBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

14.3 MeToguueckye peKOMeHJalMy 10 OL{eHOYHBIM CPeACTBaM /JIf JIUL] C OrPaHUYeHHBIMH
BO3MO)XHOCTSAIMM 3/J0POBbSI

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opma TIpeoCTaB/ieHusl 3afaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHHUs BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOb30BaHKEM CypoTiepeBo/a.

CTy,E[GHTaM C MHBA/IMJHOCTBIO YBE/IMUYMBAETCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCA AOCTYIIHasd d)opMa rnpeagoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;

HabOp OTBETOB Ha KOMITLIOTEPE;
HabOp OTBETOB C MCI0/Ib30BaHWEM YC/IyT aCCUCTEHTa;
TIpe/iCTaB/IeHre OTBETOB YCTHO.

[Mporienypa olieHWBaHUsI pe3y/bTaTOB O0OyueHUs MHBAIU/OB IO AWCLUIUIMHE TpeJyCcMaTpUBaeT
nipefjocTaB/ieHre nHbopMaluu B hopMax, aZlalTHPOBAHHBIX K OTPaHUYEeHUSIM UX 3[I0POBbsI U BOCTIPUSTHS

VH(bopMaLuu:

Jns Ui ¢ HapylleHUsIMHM 3peHuUs:

B (hopMe 3/IeKTPOHHOTO /I0KYMEHTa;
B [eyaTHOM (hopMe yBe/IMUeHHBIM HIPU(TOM.
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Jins i ¢ HapylIeHUusIMM cJTyXa:

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

- B IeyaTHOM (popme.

Jis I ¢ HapylIeHUsIMHM ONOPHO-ABHIaTe/IbHOI0 anmnapara:

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

- B IeyaTHOU (popme.

[Tpu HeoOxoAMMOCTH Ayisi 0OyUAIOIIMXCS C MHBAIMAHOCTBIO TPOLeypa OLieHWBaHUsI pe3y/IbTaToB
00y4eHUsT MOXKET TPOBOJJUTHCSI 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
CxeMOTexXHUKa KOMNBIOTEPHBIX TEXHO/IOTUH M MUKPOIIPOLIeCCOPHbIE YCTPOMCTBA

YpoBeHb 00pa30oBaHus: BbICIIee 00pa3oBaHue - DaKa/laBpHaT

Hanpagnenue noarotoBku (crnenyanbHOCTh): 11.03.03 KoHcTpyHpoBaHue U TeXHOIOTMS 3/1eKTPOHHBIX
CpeACTB

HanpagnenHocts (mpodusb): [IpoeKTHpOBaHHe M TeXHO/IOTUSI Pa/i03/IEKTPOHHBIX CPe/ICTB

dopma 0OyueHUs: OUHAsA

dakynsreT: PK®, PagnokoHCcTpyKTOpCKHi (haKyabTeT

Kadenpa: KUIIP, Kadegpa KoHCTpyHpOBaHUs U MPOU3BO/JCTBA Pajuoaniaparypbl

Kypc: 4

Cemecrtp: 8

YuebOHbI# 11aH Habopa 2013 rozga

Pa3paboTumku:
— poueHT Kag. KUTIP O3epkuH [. B.

OK3aMeH: 8 ceMeCTp

Tomck 2017
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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 3aKpeIIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLUN

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-1 CTIOCOOHOCTBIO MOJIE/TUPOBATh 00BEKTHI U Lo/mKeH 3HaTh TeEXHAUECKUe
TIPOLIeCChl, UCII0/Ib3Yys CTaH apTHBIe [TaKeThbl XapaKTepUCTUKU U SKOHOMUYeCKHe
aBTOMAaTM3UPOBaHHOI'O NIPOEKTUPOBaHUS U T10Ka3are/y JIy4llnX OTeueCTBeHHbIX U
WCCIIeI0BaHUs 3apy0eKHbIX 00pa3L[0B KOHCTPYKIUIA

MUKDOTIPOLIeCCOPHBIX Y KOMITBIOTEPHBIX
YCTPOICTB; TeXHUYeCKre TpeOoBaHM,
TIpe/IbsiB/isieMble K TOTOBOU MPOAYKIVU B
cdepe LM(PPOBBIX TEXHOIOTUH. ;

[omkeH yMeThb UCII0/Ib30BaTh
CTaH/IapTHbIE MaKeThbl MPUK/IaJAHbIX
TIPOTPaMM /IJisi PellieHus TIPaKTHUue CKUX
3a/jay; BBITIOMIHATE MaTeMaTHueCcKoe
Mo/le/TipoBaHue LIU(PPOBBIX YCTPOMCTB C
1e/IbI0 ONTTUMM3ALIMY UX TlapaMeTpoB. ;
[omkeH BnajieTh COBPeMeHHBIMU
TIPOrPaMMHBIMU Cpe/ICTBaMU MOATOTOBKH
KOHCTPYKTOPCKO-TeXHOIOTHYe CKOU
JOKyMeHTal[u1; MeTOlaMH1 ONTUMU3aLIU
TIPOEKTHBIX PellleHNH, OTBeYaroIuX L[eJisiM
(YyHKIIMOHUPOBAHUS 1 00ecIieueHust
XapaKTepUCTUK 1M POBOro yCTPONCTBa,
OTpeJiesISIFOLIUX ero KauecTBo. ;

OO1e XapakTepUCTUKH TOKa3aTeseld ¥ KPUTEPUEB OL€EHWUBAHUS KOMITETEHIIMH Ha BCEX 3Tarax
TIpUBe/IeHbI B TaO/HIe 2.
Tabnuiia 2 — OO61iMe XapaKTepUCTUKY TI0Ka3aTe/iell U KpUTepueB OLleHUBaHUs KOMIIETEeHLIMH 110 3Taram

ITokasarenu u
3HaThb YMmeTb Bnagets
KPUTEPUH
OtmuHo (BeicOoKuH | ObnazmaeT daktrueckumu | ObaaeT fyuarna3oHOM KonTponupyet paborty,
YPOBEHb) Y TEOpeTHUeCKUMHU MPAaKTUYeCKUX YMEHWM, | TIPOBOAMUT OLIEHKY,
3HAHUSIMH B TIpe/ieiax TpeOyeMbIX /JIs1 Da3BUTHS | COBEPILEHCTBYET AeHCTBHUS
r3yuaemMoi 06/1acTu C TBOPUECKHX pelleHHH, paboThI
TOHUMaHWeM TPaHUI] abcTparupoBaHUst
MIPUMEHUMOCTH nipobeM
Xoporrio (6a30Bbiit | 3HaeT (GakThl, NPpUHIUIEL, |O6MagaeT qUara3oHoOM bepeT 0TBeTCTBEHHOCTh 3a
yPOBEHb) TpoLIeCChl, obIIHe NpaKTUUeCKUX YMEHUH, | 3aBeplleHue 3a/jau B
TIOHATHS B Tpejienax TpeOyeMbIX /Jisl pellleHus1 | UCC/ie/JOBaHUH,
n3yyaeMoi o61acTu oripeZie/IeHHbIX TIP00JIeM B | IPUCTIOCabIMBaeT CBOe
obsacTu Uccie[OBaHuUs TioBe/ieHue K
00CTOsITENTHCTBAM B
pelieHUH pobiem
YnoBnetBopuTenbH | ObnazaeT 6a30BbIMU OO6saiaeT OCHOBHBIMU Paboraet npu rpsiMomM
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o (TIoporoBbii OOIIMMH 3HAHUSIMU

YPOBEHD)

yMeHUsiIMH, TpeOyeMbIMU | HaOJTroieHUH
7151 BBITIOJTHEHHST TIPOCTBIX

3a/au

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerennus ITK-1
[TK-1: crmocoGHOCTBI0 MO/IeTMPOBaTh OOBEKTHI W TIPOLIECCHI, MCTOb3ys CTaH/apTHbIE TMaKeThl
aBTOMAaTM3UPOBAHHOI'O TIPOEKTUPOBAHUS U UCCJIeJOBAHMS.
Inist bopMUPOBaHUS KOMITETEHIIUK HEOOXO[UMO OCYIIIeCTBUTh Psifi 3TArOB. DTarbl HOPMUPOBAHMS
KOMIIeTEHLIMM, TIpUMEHsieMble [jIi 3TOr0 BUJbl 3aHSTUM W HCIIO/b3yeMble CpPeACTBAa OLeHUBaHUS

Tipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

aBTOMAaTH3UPOBAaHHOTO
MPOeKTUPOBaHUS U
WCC/IeJOBaHMs.

TIPOLIeCChI
(YHKLIMOHMPOBaHUs
PaZiv03/1IeKTPOHHOM
arnraparypsbl.

CocraB 3HaTb YmeTb Bnanets
Copeprkanue [oykeH 3HaTh [oikeH ymeThb [oikeH BnazseTsb
3TaroB CTaH/lapTHBIE I1aKeThbl MOZIelTMPOBaTh OOBEKTHI M | METOZIaMU U CPeJiICTBaMU

OTTHUMHU3a-1[U1 TIPOEKTHBIX
peleHui.

Bunpl 3aHATHI

* [lpakTnueckue

 [lpakTuueckue

* JlaboparopHble

3aHSTUS; 3aHSITHUS; 3aHSITHUS;
* JlaboparopHbie * JlabGopaTtopHble * (CamocTodTe/bHas
3QHATHS; 3QHSATHSA; paborta;
* Jlekuuu; * Jlekumu;
* CamMocTosiTe/bHas * (CamocrosTenbHas
pabora; pabora;
¢ [logroroBka K * TloaroToBKa K
9K3aMeHy; 9K3aMeHy;
Wcrnonb3yemMblie » [lomalliHee 3aflaHUeE; » JlomalHee 3a/laHUE; » JloMalllHee 3a/laHUE;
CpeACTBa * Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHSAX; * DK3aMmeH;
OLI€EHUBAHUSA e DK3aMeH; * DK3aMeH; * DK3aMeH;
* KoHcnekT * KoHcrekT
CaMOITIO/ITOTOBKH; CaMOIIOITOTOBKY;
* DK3aMeH; * DK3aMeH;
dopMynMpoBKa TMoOKa3aTesell U KpUTepHeB OLleHHMBaHUS [JaHHOM KOMITeTeHIIMM TpuBe/leHa B
Tabuie 4.
Tabnuiia 4 — IToka3aTe/iu ¥ KpUTEPUU OL[eHMBAHMsI KOMIIETeHL[MH Ha JTarax
CocraB 3HaThb YmeTb Bnanets
OT1anyHO * CBOOO/IHO MPUMEHSIET | * CrocobeH

(BBICOKMI YPOBEHb)

* CJIeuT 3a
TeH/IeHLIUSIMUA Pa3BUTHS
Y 3HaeT COBPEMEHHYHO
3/1IeMeHTHY10 0a3y;

* aHanM3upyeT CBS3U
MeXAy Lie/IsIMU U
3a/layaMy COBpe-MeHHbIX
CpeJICTB KOMITbIOTEPHOTO
npoekTupoBanus POC;

* TpeJCTaBsieT
CroCoOBI U pe3y/bTaThl
pelLleHHsI CJIOKHBIX 3a/iau
CXeMOTeXHUYeCKOr0

COBpeMeHHbIe
TIpOrpaMMHEIe
KOMTUIEKCBI
CXeMOTeXHUYEeCKOTO
MOZIe/TUPOBAHUSI;

* yMeeT Mpe/CTaB/IATh
TeXHUYeCKUe PeleHus C
MCTI0/Ib30BaHUEM CPe/ICTB
KOMIbIOTePHOU rpaduKy;
* CaMOCTOSITeSTbHO
BBITIO/THSIET
MareMaTHhJeckoe

OCYIIeCTBISATh
ME>KITPOTPaMMHBIH
00MeH TIPOeKTHOM
vHdopmMaLiyeii B
pas/iMuHbIX (hopmarax u
MPOTOKO/IAaX;

* cBOOOJHO B/IajieeT
METO/[JaMH OIITUMH3al[UH
TPOEKTHBIX pellleHNH;

* Biajieer
TeXHOJIOTHSIMU
«be30yMaKHOTO»
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TIPOEKTHPOBAHUSI;

MO/leNIipOBaHue
CJIOXKHBIX LU(PPOBBIX
YCTPOMCTB C Lie/bi0
ONTUMM3ALIUN X
TIapaMeTpOoB;

TPOEKTUPOBaHUS;

Xopotiio (6a30BbIii

¢ TIOHMMaAeT CBA3U

¢ CaMOCTOATe/IbHO

* BJajieeT OCHOBAMU

TIPOEKTHPOBAHUSI;
* - pacrio3HaeT
TeHZIeHLIUU Pa3BUTHUS U
pa3bupaeTcs B Co-
BPEMEHHOM 3/IeMeHTHOM
Oase;

KOMIIbIOTePHO rpaduku;
* yMeeT BbIIO/IHATh
MaTeMaTHyecKoe
MO/ie/TMpOBaHye
LU(PPOBBIX YCTPOWCTB ;

YPOBEHb) MeXAy LeasiMu U IIpUMEHSIeT COBpEMEHHbBIE | MEXIPOIrPpaMMHOI'0O
3a/la4yaMM COBPeMeHHbIX | IpOorpaMMHbIe oOMeHa TIPOeKTHOH
Cpe/ICTB KOMITbIOTEPHOTO | KOMILIEKChI nH(opmalueli B
ripoektupoBanus POC; CXeMOTeXHHUUeCKOI'0 pa3MuHbIX hopMaTax u
* UMeeT Mpe/iCTaBleHre | MOJEIMPOBAHUS, TIPOTOKOJ1aX;
0 cniocobax u * yMeeT HaXOJUThb * BJlaZleeT HEKOTOPbIMU
pesy/brarax pelleHUs TeXHUUYeCKHe pelleHUst C | Me-TOAamMHu ONTUMU3aLUU
CJIOXKHBIX 3a/jau VICTI0/Tb30BaHUEM CPEJICTB | TIPOEKTHBIX pelleHU;
CXeMOTeXHHUUYeCKOIro KOMIILIOTeDHOM TPaMKy; | * Brageer
NPOEKTUPOBaHMS; * yMeeT KOPPeKTHO SMITUPUYECKUMU
* - 3HAKOM C BBITIO/THATD rnprueMamMu
TeH/|eHLIUsSIMU pa3BUTHSL | MaTeMaThyeckoe «6e30yMarkHOTO»
Y MeeT IIpe/iCTaB/le-Hue | MOZe/dpoBaHue TPOeKTUPOBAHNS;
0 COBpeMeHHOM CIOXKHBIX 1[U(POBBIX
3/IeMEeHTHOM 0a3e; YCTPOMCTB C Lie/bI0
ONTUMM3aLIUU UX
rapameTpoB;
YOBNETBOPUTENBH | ¢ naeT OnpejesieHus * yMeeT paboTarhb C * BrajieeT
0 (TIOpOroBbIi 1iesieli U 3aj1ay Co- COBpeMeHHbIMU TePMUHOJIOTHEH,
YPOBEHb) BpeMeHHbIX CpeiCTB IporpaMMHBIMU TIPUHSTOM B
KOMIIbFOT€PHOI'O KOMIL/IeKCaMU Me>KIIPOrPaMMHOM
ripoekTupoBanusi POC; CXeMOTEeXHUUYECKOTO obMeHe TIPOeKTHOM
* BOCIIPOM3BOJUT MO/le/IMPOBaHMs; ruHbopMaluei;
pellleHHe CJIOKHBIX 3a/lay | * yMeeT I10/1b30BaThbCsl * BJlaJieeT NPOCTEeULLIMU
CXeMOTEeXHHU-YeCKOT0 cpefCTBaMU HaBbIKAMM ONTHMU3aLU

TPOEKTHBIX pelleHUl;
* B/a/leeT HaBbIKOM
MO/ITOTOBKU
KOHCTPYKTOPCKHUX
IOKYMEHTOB B
3/IeKTPOHHOM BU/IE;

AedATe/IbHOCTHU, XdPaKTePHU3YIOIUX STallbl

3 TunoBble KOHTPO/IbHbIE 3a/laHUA
st peanmu3aniuyl BBIIIETIEPEUMCIEHHBIX 3a/lau 00y4YeHUs! MCIIO/b3YIOTCS TUTIOBbIe KOHTPOJIbHBIE
3a/laHYsl WK WHbIe MaTepHuasibl, HeoOXoAUMbIe /IJisi OLIeHKW 3HaHWM, YMeHHWH, HaBBbIKOB U (W/IK) OIbITa

O6p330B8T€J'IbHOﬁ MporpamMmmsl, B CjieAyromiemM CcoCTaBe.

3.1 Boripocbl Ha CaMONIOATOTOBKY
— DBcrniomMorarenbHble 371eMeHThI U(PPOBBIX y3710B U yCTPOMCTB. HeKoTopble TUMOBbIE CUTyalLiy
TIpY [TOCTPOEHMH Y3/I0B M YCTPOMCTB Ha cTaHfapTHbIX VIC.
— YHuBepcaJbHbIe JIOTUYeCKHe MOZY/IY Ha OCHOBE MYJ/IBTUIUIEKCOPOB. Komnaparopsl.
— CunHxpoHu3sauus B LM(POBBIX YCTPOMCTBaxX. PerucTpel v perucTpoBble (aiiibl.
— Wcnonb3oBaHue mporpaMMupyembix 3Y sl pelieHust 3afad o0paboTKM HMHGOpPMAIH.
CraThueckue 3allOMUHAIOIIMe yCTPOUCTBA.
— Muxkponpoueccop cepuu 1821 (Intel 8085A). Cxembl MOAK/IOUEHUS] MAMATA M BHEIIHUX
YCTPOWCTB K IIIMHAM MUKPONPOLIeCCOPHOU CUCTEMBI.
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— IlporpamMmupyemMble KOHTPOJIEpHI ITpepblBaHUN. KOHTpO/1eps! NPsIMOro AOCTYyIIA K [TaMATH.

— Cxembl C [ByHamnpaB/leHHbIMU BbIBOZaMmu. I[Iporpammupyemass MarpuuHasi JIOTHKA C
paszie/isieMbIMU KOHBIOHKTOPaMU.

— Ilapametpsl u nonynsipHeie cemeiictBa CBMC nporpammupyemoii noruku. MHtepdetic JTAG.
[Mepudepuiinoe ckaHupoBaHue. [IporpammupoBanue B cucteme (ISP).

— MeTtogyka M cpejcTBa aBTOMAaTHM3MPOBAaHHOIO TPOEKTHPOBaHUS LIU(POBLIX YCTPOWCTB.
ABTOMaTH3MpOBaHHOE MPOEKTHPOBaHWe LM(POBOr0 yCTPOMCTBA C MCIOMb30BaHUEM $I3bIKOB OMUCAHUS
anraparypsl.

3.2 TeMbl JOMAIIHUX 3aaHUH

— [Jomarinee 3azanue Nel. /laHa crcTeMa JIOTUYeCKUX UHTerpPalbHbIX MUKPOCXEM C OTKPBITHIM
Kon-nekropom K133JTIA7. 3BeCTHO, UTO YMC/I0 00ObeAUHEHHBIX BBIXO/JOB MUKDPOCXEM B 3TOW CUCTeMe M
= 3, a YMC/I0 TIOAK/TFOUEHHBIX BXOZIOB N = 5. Crioco0® coeAunHeHWsT MUKPOCXEM B CHUCTEMY B3SITh W3
JIEKLJMOHHOTO Matepuana. HanpsbkeHve mutanus 5 B. BelumMciuTh MUHHMMaabHOE M MakKCHMMaibHOE
3Ha4yeHHs1 CONPOTUBIIEHNs BHEIIHeH Lleld B Takou cucTteMe. Hefocraromye napameTpsl CaMOCTOSATEIBHO
HaWTH B CIIPaBOYHUKE.

— [omariHee 3amanue Ne2. Vcronb3ys TOXK/JeCTBa U 3aKOHBI OysieBoii anredbpbl, MUHUMH3HUPOBATh
BbIpa)KEHUE U OIpefe/nuTh «LeHy» pe3ynbTara. [lo mosyueHHONW MHUHHMMaibHOW (hopMe COCTaBUTh
TIPUHLIUIIHA/IBHYIO0 CXeMY YCTPOWCTBa.

— [HomamiHee 3aganvie Ne3. [IpoBecTM MUHUMH3ALMI0 JIOTUUECKOM (YHKIIMM 4YeTbIpex
apryMeHTOB C IIOMOIIbI0 KapThbl Beliua. Vcxogelii BUf Jsordueckod (YHKIMM 3afiaH TaOuiei
VCTUHHOCTU. OnpefieNnTh «LjeHy» I0JlyUeHHOro pe3y/brara. Peann3oBarh MOMTyUYeHHYH) MUHUMAa/IbHYHO
(dhopmy c romolikio JeldpaTopa, MPUBECTH CXeMY BK/IHOUEHUSI.

3.3 Tembl 0OIPOCOB Ha 3aHATUAX

— [Ilpocrefiliue Mozenu U CUCTeMa TapaMeTpPOB JIOTUYECKHUX S71eMeHTOB. THIbl BBIXOAHbBIX
KacKaZloB LIM(POBLIX 3/eMeHTOB. Ilapa3uTHble CBsI3W LIM(PPOBLIX 3/€MEHTOB MO LeNsM MNUTaHUSI.
[Tepeaua curHaaoB B LM(POBBIX y3/1aX U yCTPOUCTBAX

— BBezieHue B npo06sieMaTHKY MPOEKTUPOBAHUS I[UPPOBBIX YCTPOUCTB KOMOWHAIIMOHHOTO THIIA.
[Bouunbie pgemrdparopbl. [IpyuopuTeTHble U JBOWUHBbIE MQpPATOpbl. My/NBTUILIEKCOPEI U
J1eMYJIbTUTIIEKCOPBI

— TpurrepHble aBTOMaThl (371eMeHTapHble aBToMaThl). Knaccu-¢ukauys. OCHOBHbIE CBeJeHUS.
CxeMOTexXHUKa TPUITEPHBIX YCTPOMCTB. IIpumMeHeHue TpPUITepOB B CxemaxX BBOJAa W CUHXPOHMU3ALUU
JIOTUUeCKWX CUTHAsOB. BBesieHue B Tpo6/eMaTUKy U METOAMKY MPOEKTHPOBaHUSI aBTOMATOB C TIAMSTEIO

— OcHoBHble cBefieHus. Cucrema mnapaMmetrpoB. Kiaccudukaiys. OCHOBHble CTPYKTYPbI
3alOMUHAIIUX YCTPOUCTB. 3arnomMuHarolye ycrpouictea tuna ROM(M), PROM, EPROM, EEPROM.
@51I-11aMATh

— MuxkponpoueccopHble  KommiiekTel  BUC/CBUC. Crpykrypa ¢ (PyHKIJMOHMpPOBaHHE
MUKpPOTIPOLIECCOPDHOM  CUCTeMbl. MMUKDO-KOHTPO//Iepbl.  YTpaB/leHWe MaMATbl0 W BHELIHHWMH
ycrporictBamu. [locTpoe-Hue Mofy/st maMsTH

— UHTepdeiickl MMKpOIPOLeCCOPHbIX cucTeM. [IIuHHBIE dopMmu-poBatenu U OydepHbie
peructpsl. [1apannensHeie nepudepuiiHbie afantepsl. [IporpamMmmupyemMble CBsi3HbIE aJjaniTephbl

— Tlporpammupyembie jnoruueckue marpuibl. CxeMOTeXHUKa MPOrpaMMUPYeMbIX JIOTMYeCKHUX
MaTpull. BocmpousBerseHre  CKOOOUHBIX  ¢OpM  TepeksrouatenbHbIX  (QyHKUMHA. Cxembl  C
NIPOTPaMMHUPYEMBIM BBIXOZHBIM OydhepomM

— Kraccudukaiys mo KOHCTPYKTUBHO-T@XHOIOTUUECKOMY THITy TIPOrPaMMHPYEMbBIX 37IeMEeHTOB.
[TporpaMmmMupyeMbie TM0/ib30Ba-TesieM BeHTWIbHble MaTpullbl (FPGA). CrokHble mnporpammupyeMblie
noruueckue cxeMbl (CPLD) u CBMC nporpaMMupyemoii JIOTUKK cMelllaHHOM apxuTekTypsl (FLEX u ap.
). CBUC nporpaMMupyeMoii JIOTUKH TUTa «CUCTe-Ma Ha KPUCTasIie»

— Kraccudukanus uudpoeix MC c TOUKM 3peHUsT METOZIOB MpoeKTupoBaHus. Obmactu
TIpUMeHeHHsl Crelranu3upoBaHHbiXx VIC pas3niuuHbIX TUIMOB. «PyuHOe» MpOeKTUpoBaHUe LK(POBOro
YCTPOWCTBA C UCIIOb30BaHKWEM MPOrpaMMHUPYeMOM MaTPUUHOM JIOTUKA

3.4 DK3aMeHaLIOHHbIe BOIIPOCHI
— buer Nel. 1. DTanbl MPOEKTUPOBAHUS TIPOM3BOJILHOM JIOTMKH KOMOWHAIIMOHHOTO TWITA. 2.
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Hcronb3ys TOXK/eCTBa U 3aKOHBI BysieBoit anrebpbl, MUHUMU3UPOBATh BhIPa’KeHNE W OTIPEJIE/TUTD «IIeHY»
pe3ysibTara .

— bBuner Ne2. 1. [IBonuHble felvdpaTopsl. HapailiBanue pa3mepHocTu Aemudparopa. 2. C
TIOMOLL[bI0 KapThl Beilua MUHMMHK3UPOBaTh BbIpa)KEHUWE U OMpe/leNIUTh «leHy». [1o monyueHHol dopme
COCTaBUTb MPUHLUMHAIEHYI0 CXEMY yCTPOUCTBA.

— bBuner Ne3. 1. IlpuopuTeTHble U [BOMUHbIe LIMQPATOpPbl. YKa3aTeaud CTaplieil eJWHULIbI.
HapaiuBanue pas-MepHOCTH TMpuopuTeTHOro mm@paropa. 2. CocTaBbTe CXeMy TPEXBXO[0BOI0O
Ma)KOpPHUTapHOTO yCTpoicTBa. Ha ero BeIXo/e [J0/DKHA TOSIBIATHCS JIOTUYecKask eJMHNLIA, KOrJa Ha 000
rape BXO/ZI0B IIPUCYTCTBYIOT JIOTUYECKUE eJUHULIBI.

— buner Ned. 1. MynbTUIIEKCOPBI U J@MY/IbTUIIEKCOPBI. YHUBepCa/bHble JIOTUYeCcKrue MOAYIIN
Ha OCHOBe MYJIBTHILIEKCOPOB. Tpu criocoba HaCTPOWKU. 2. MUHUMH3MPOBATh JIOTHUECKYIO (YHKLHIO C
yueToM TOro, uto Ha Habopax u GyHKUUsT He ompefeneHa. OrpeenuTh «IeHy» T0Jy4eHHOTO
BbIDa)KEeHMUS.

— buner No5. 1. [MupamuganbHble cTpPyKTyphl YJIM. PasnokeHue n0ruueckorl (QyHKUWH [0
K.ITenHony. 2. CocTaBuTh cxeMy (parmeHTa 4-BXOZ0BOTO [lelirdpaTopa, Ha BbIX0/e KOTOPOTO AOKeH
yCTaHaB/IMBaThCSl IOTUYECKWUM HOJTb TIPY BXOAHOM Kofie 1011.

4 MeTognuecke MaTepHaJsibl
Inst obecrieueHus: mporiecca oOyueHHst U pellieHus 3afiau 00y4yeHUs] UCIIONb3YIOTCS CIeAyIoIe
MaTrepuarbl:
— MeToJuuecKWe Marepuarbl, Orpejie/siolide TpoLeAypbl OLleHWBaHUsS 3HAaHWM, YMeHHH,
HaBbIKOB W (W/IM) OMbITa [AeATebHOCTH, XapaKTepU3YIOL[UX STarnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
cornacHo 1. 12 paboyeii mporpaMMel.

4.1. OcHoBHas UTeparypa
1. Kanabekor B.A. IludpoBbie yCTpoHCTBA U MUKPOMPOI|ECCOPHBbIE CHCTeMbL. — M.: Topsiuas
M - Tenekom, 2007. — 336 c. (Hamuume B oubmroTeke TYCYP - 135 3K3.)

4.2. lonoHUTe/IbHAA IMTepaTypa
1. Kamnnan /[I. IIpakThueckrie 0CHOBBI aHa/IOroBbIX U L¢poBeix cxeM. M.: TexHocdepa, 2006. —
174 c. (Hamuuue B 6ubnmoreke TYCYP - 35 9k3.)
2. ®puke K. Bpogubiii Kypc 1udpoBod 31eKTPOHMKM: YueOGHoe mocobue gy BY3oB. M.:
TexHocdepa, 2004. — 426 c. (Hamure B bubmoreke TYCYP - 29 3k3.)

4.3. Obsa3aTeIbHBIE YUe0OHO-MeTOHYEeCKHe MoCco0ust

1. CxemoTexHMKa KOMIbIOTEDHBIX TEXHOIOTWW: MeToguueckue yKasaHUsi [jisi TIPOBeJeHHUs
npakTuueckux 3aHATuid / O3epkud [I. B. - 2011. 10 c. [OnekTpoHHbI pecypc] - Pexxum goctyma:
https://edu.tusur.ru/publications/1230, cBoOOOJHBIH.

2. CXeMOTeXHHKa KOMITbFOTEPHBIX TEXHOJIOTHI: KOMIbIOTEPHBIM /1a00PaTOPHBIM MPaKTUKyM /
Oszepkvn . B. - 2012, 190 c. [DnekTpoHHbIM pecypc] - Pexum  pgocryna:
https://edu.tusur.ru/publications/1203, cBoO6OAHBI.

3. CxeMOTexHMKAa KOMIIBIOTEDHBIX TEXHOJOrMi: MeToauueckre YyKa3aHWs 10 OpraHu3alyu
CaMOCTOSITe/TIbHOM pabOThl CTYZEHTOB 3aouHou ¢opmbl o0yuenuss / Oszepkud 1. B. - 2012. 23 c.
[DnekTpoHHbIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/2359, cBo60AHBI.

4.4. Ba3bl JaHHBIX, TH()OPMAI[HOHHO CIPABOYHbIE M MOMCKOBBIE CHCTeMbI

1. 1. TTOCT P 50628-2000 - CoBMeCTMMOCTb TeXHUUYECKUX CpeZCTB 3JIeKTPOMarHUTHasl.
YCTOMUMBOCTD MAlllVH 1eKTPOHHBIX BbIYMC/IUTE/IBHBIX [TePCOHA/BHBIX K 3JIEKTPOMarHUTHBIM TI0MeXaM.
TpeboBaHMsI U METOAbI UCITBITAHUM.

2. 2.TOCT 26329-84 - MamuHbI BHIUMC/TUTETbHBIE ¥ CUCTEeMbI 00pabOTKM JAHHBIX.

3. 3. TOCT P 50949-2001 - CpexcrtBa otobpakeHUss HHGOpPMALMK WHAWBUAYAIBHOTO
Nojb30BaHus. MeTonbl UM3MepeHMM M OLIeHKM 3PrOHOMHWYECKHWX IapamMeTpoB UM I1apamMeTpoB
6e30macHOCTH.

4. 4. TOCT P MCO 9241-3-92 - DproHomMHuecKre TpeOOBaHMSI MDY BBIIOTHEHUM OQUCHBIX
paboT ¢ UCIoMb30BaHNEM BU/IEOAUCIIEHHBIX TePMHUHAJIOB

5. 5. T'OCT 29216-91 - CoBMeCTUMOCTb TeXHUUECKUX CpeACTB 3/IeKTPOMAarHUTHas.
Papuoniomexu WHJyCTpUajibHble OT 000pyJoBaHUST MH(OPMALMOHHOW TeXHUKU. HopMbl UM MeTObI

CornacoeaHa Ha noprane N2 9729 21



WUCTIbITaHUN
6. 6. MexayHapoHbIi ctanaapt ISO9001.
7. 7. MexayHapogHbiii ctangapt 1ISO9002.
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