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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
W3yueHne apXUTEKTypbl U CXEMOTEXHUKH COBPEMEHHBIX MPOTPaMMHUPYEMbIX JOIMUYECKUX HHTE-
IpalbHBIX CXEM, IIPUHIUIOB MPOEKTUPOBaHU LUPPOBBIX cxeM ¢ ucnosb3oBanueM [IJIMC, metonoB u
CPEJICTB OTJIAJIKU TAaKUX CXEM, sI3bIKa IPOEKTUpOBaHUs LU (ppoBbIX ycTpoiicTB Verilog HDL.

1.2. 3ajaun AMCUMILINHBI

— IIpuobperenue cryneHTaMH 3HaHU B 00JaCTU MPOEKTUPOBAHUS HU(MPOBBIX CXEM C HCIONb-
3oBanueM [TJIMC.

— TlpuoOpereHne yMeHMI MPOSKTUPOBATh TeIeKOMMYHUKaMOHHbIE cucTteMbl Ha [TJIMC ¢ uc-
MOJIb30BaHUEM sI3bIKa OMUcaHus MUPPOBbIX ycTpoiicTB Verilog HDL.

— OsnaseHne MPaKTUYECKIMH HaBBIKAMH B 00JIaCTH pa3pabOTKH M OTIAIKU OMHCAHUN IUppo-
BBIX yCTpOHCTB Ha si3bike Verilog HDL Ha ocHOBe mporpamMmmMHOro obecrnedyeHust 3apyoexHbIx (GUpM H OT-
JTAJ0YHBIX MoayJiel ¢ ucnonb3oBanuem [1JIMC

2. MecTo nucuuiiiuebl B cTpykrype OIIOII
Hucuumnna «IIporpamMupoBanue jgorudeckux uHTerpaibHbix cxem» (b1.B.JIB.8.1) otHocurcs
K OJioKy 1 (BapuaTuBHas 4acTb).
[TpenmecTBYOIUMU TUCHMIUIMHAMY, (HOPMHUPYIOIIUMH HayallbHbIe 3HAHMS, SIBIISIOTCS CIEIYIO-
mue quctuminHel: H{udpossie yeTpoiicTBa 1 MUKPOIIPOLIECCOPHI.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— JIK-1 crocoOHOCTBIO BBINOJHATH MAaTEMAaTHUECKOE MOJAEIMPOBaHUE OOBEKTOB U MPOLIECCOB
[0 TUIOBBIM METOJMKAM, B TOM YHCJE C HCIIOJIB30BAHUEM CTAaHIAPTHBIX IMAKETOB NPUKIATHBIX IPO-
rpaMM;

— TIK-7 crocoOGHOCTBhIO pa3palaThiBaTh MPOEKTHYIO M TEXHUYECKYIO JOKyMEHTAlHIo, 0hopM-
JSTh 3aKOHYEHHBIE TPOEKTHO-KOHCTPYKTOPCKUE pabOTHI;

B pesynbrare u3ydeHus IUCHUIUIMHBI CTYAEHT JOJDKEH:

—  3HATh [IPUHIIMIIBI, OCHOBHBIE aJITOPUTMBI U YCTPOKCTBA IIU(PPOBOI 00pabOTKH CUTHAJIOB; BJIe-
MEHTHYIO 0a3y U CXeMOTEXHUKY LIU(POBBIX M MUKPOIIPOLIECCOPHBIX YCTPONCTB MEKTPOCBA3H.

—  yYMeTb [IPOBOANUTH AHAIU3 U CUHTE3 JIOTMUECKUX YCTPOMCTB, CHHTE3UPOBATh C UCIOJIb30BAaHU -
€M COBPEMEHHON MUKPOIJIEKTPOHHOM 3JIEMEHTHOM 0a3bl IU(PpOBBIE YCTPOICTRA.

—  BJIa/IeTh HaBbIKAMU MPAKTUYECKON pabOTHI C 1TaOOPAaTOPHBIMU MAaKETaMH aHAJIOTOBBIX U LU -
POBBIX YCTPOMCTB, METOJAMU KOMITBIOTEPHOTO MOJICTHPOBAHUS (PU3UUECKUX IMPOIECCOB MU Iepeaaye
MH(POPMaLU; TEOPETUYECKUMH U SKCIEPUMEHTAIbHBIMU METOJAaMH HCCIIEI0BaHUS C LEJIbI0 OCBOCHMUS
HOBBIX EPCIEKTUBHBIX TEXHOIOTUI 00paObOTKH HHU(POBBIX CUTHAJIOB.

4. O0beM IMCHUIIMHBI U BHAbI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIHUILTHHBI COCTABIISACT 5.0 3a4eTHBIX €AUHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunel yueOHOI nesTebHOCTH Bcero gacos CemecTpsl

9 cemecTp 10 cemectp

AynuaTopHbI€ 3aHATHS (BCETO) 52 40 12
Jlexuun 20 12 8
[IpakTuueckue 3aHATHS 20 16 4
JlaboparopHbie pabOTHI 12 12
CamocTosiTenbHas paboTa (Bcero) 92 50 42
BrinosnHeHNE MHAWBUAYAIBHBIX 3aJaHUN 8
OdopmiieHre 0T4ETOB 110 JTa00PATOPHBIM 12 6 6
paboTtam
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[TpopaboTka JIEKITMOHHOTO MaTepraia 18 17 1
CaMocTosTENIbHOE N3yUEHUE TEM (BOIIPOCOB) 14 6 8
TEOPETHUYECKON YacTH Kypca

Hanucanue pedeparos 23 23
[ToaroroBka Kk MpakTUYECKUM 3aHATHUSM, 17 13 4
CeMHHapam

Bcero (0e3 ax3amena) 144 90 54
IToxroroska u cmada sx3ameHa / 3ayera 36 36

OO6m1ast Tpy1I0€MKOCTh 4 180 126 54
3avetHbie EnuHuIs 5.0 3.5 1.5

5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl AMCHUILIAHBI K BUABLI 3aHATHH
Paznensl muCUUIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

= = g
= Q o = o
s a = 8 = 2 =
= © ) < o QL = 5
= 2 2 83 25
HazBanus pa3aciioB JUCHUIIINHBI 5 g a 5 o 2 §‘ 5
= 5 e = s 0 z E
= < S o 9 =
: | 5| 5  ®Pe| gt
< e} S
= lc::c c%
= Q
9 cemectp
1 Ob6mue cBeneHrs 00 HHTETPATHHBIX 2 2 0 12 16 I1K-1, TIK-7
CXE€Max C MPOrpaMMHUPYEMOM CTPYKTYpOil
(UCIIC).
2 MeTtoaoa0rus 1 MapipyT IpOEKTUPO- 2 0 0 6 8 IIK-1, ITK-7
Banug Ha [IJINC.
3 Crpykrypa CAIIP asis npoeKTupoBaHUs 6 0 2 16 24 |TIK-1, [IK-7
Ha [TJIMC.
4 ®dyukimonanbHas Bepudukamms HDL- 0 6 0 3 9 [IK-1, TIK-7
ONMCAaHUM.
6 S3piku onucaHus HUPPOBHIX YCTPOUCTB 2 8 10 13 33 | IIK-1, IIK-7
(Hardware Description Languages -
HDL).
HWroro 3a cemectp 12 16 12 50 90
10 cemectp
5 S3b1ku onucaHus MUQPPOBBIX YCTPOMCTB 6 4 4 34 48 |IIK-1, TIK-7
(Hardware Description Languages -
HDL).
7 ®ynkunoHanbHas Bepudukanus HDL- 2 0 4 8 14 |1IK-1, ITK-7
ONMCAaHUH.
Hroro 3a cemectp 8 4 8 42 62
Uroro 20 20 20 92 152
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aesioB NUCIUIUIHH (TIO JICKIUSIM)

3 3 £
g 5 =
M
Haspamis pasieiion Copeprkanue pa3aesioB TUCHUTLTAHBI IO : - § %
JEKIUSM 4 s 2
=3 =
e e g
= S
9 cemecTtp
1 O6mue cBeneHust 06 nHTErpaIbHBIX | OOIIME CBeNeHNUs 00 MHTETPAIbHBIX CXE- 2 IIK-1, TIK-
CXEMax C IPOrpaMMHUPYEMOU Max C IPOrpaMMUPYEMOU CTPYKTYPOU 7
ctpykrypoii (UCIIC). (UCTIC). Knaccudukanus udpoBbIX
MHUKPOCXEM.
Hroro 2
2 MeTonoa0rust 1 MapupyT Meronosorust 1 MapuIpyT IPOEKTUPOBA- 2 [K-1, TIK-
npoextuposanus Ha [IJIMC. Hus Ha [IJIMC. OcHoBHBIE 3TalbI IPOEK- 7
TUPOBAHHS TUPPOBBIX YCTPOUCTB HA
TJINC.
Hroro
3 Crpykrypa CAIIP nua Crpykrypa CAIIP nis npoexkTupoBaHus 6 IK-1, TIK-
npoektupoBanud Ha [TJIMC. Ha [TJIMC. O630p nporpaMMHBIX CPEICTB 7
11 npoexktuposanus Ha [TJIVC.
Hroro
6 S3bIku onucaHus UPPOBBIX SI3p1kM omMcaHus IU(POBBIX YCTPOICTB 2 [K-1, TIK-
yctpoiictB (Hardware Description (Hardware Description Languages - 7
Languages - HDL). HDL). A3wik Verilog. CuHTaKCHC S3bIKa
Verilog. Peanu3zanust sneMeHTapHbIX
U(PPOBBIX YCTPOUCTB Ha si3bIKe Verilog.
Uroro 2
Hroro 3a cemectp 12
10 cemectp
5 SI3biku onmucaHus UPPOBBIX S3biku onucanus MUGPOBLIX YCTPOICTB 6 [IK-1, IIK-
ycrpoiictB (Hardware Description (Hardware Description Languages - 7
Languages - HDL). HDL). fI3bik Verilog. CunTakcuc sizbika
Verilog. Peanu3zanus aneMeHTapHbIX
1M pOBBIX YCTPOUCTB Ha s3bIke Verilog.
Hroro
7 OyHKUMOHATIbHASA BepUUKaLus @dynkiuonanbHas Bepudukanms HDL- 2 IIK-1, IIK-
HDL-onucanwmii. onucanuii. UHCTpyMEHT MOJETMPOBaHUS 7
ModelSim. Muactpyment SignalTap.
Hroro 2
Hroro 3a cemectp 8
Hroro 20

5.3. Paznenbl AUCHUILIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00eceYnBAKIIMMH (TpeabIy UMH)
U obecneynBaeMbIMU (MOCJIEAYIONIUMH) JUCHUNIIMHAMUA
Paziensl AUCIIUTUIMHBI M MEKIUCITUTUIMHAPHBIC CBS3M C 00€CTICUMBAOIIMMU (MTPEABIAYIIUMU) H
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obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabmie 5.3.
Tabmua 5.3 - Paznensl AMCIUIUIMHBI 1 MEXIUCITUIUTMHAPHBIC CBI3H

Ne paznenoB qaHHOM TUCIUTUIAHBI, 711 KOTOPBIX HEOOXOIUMO
Hay¥MeHOBaHME TUCIUTLIAH M3y4eHHUE 00eCIeYNBAIOIINX U 00ECIIEYMBAEMBIX TUCITUTIINH

1 2 3 4 5 6 7

[IpenmecTByronme qUCUUILIHHBI

1 Lludpossie ycTpoiicTBa 1 MUKPO-
IIPOLIECCOPBI

+

5.4. CooTBeTCTBHE KOMIIETEH M1, (POPMUPYEMBIX NPH U3YYeHUU THCHHILUIMHBI, 1 BUI0B 3aHITHIi
CoOTBeTCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHH
NpeCTaBICHO B Tabmuie 5.4
Tabmuua 5.4 — CooTBEeTCTBHE KOMIIETCHIIMI M BHJOB 3aHATHI, (POPMUPYEMBIX NPH HU3YYCHHU IUCIUILIH -
HBbI

Buner 3angaTuit

DopMbI KOHTPOJISI

Kommerenmmn
Jlexuun

+ | IIpakTH4ecKue 3aHATUA
+ | JlabopatopHbie pabOThI
+ | CamocrosTrenbHas padora

[K-1 + KonTposnbhas pabota, OT-
YeT 110 UHIUBUYaTbHOMY
3aJJaHUI0, DK3aMEH,
Koncnekr caMonoaroToBkH,
IIpoBepka KOHTPOJIBbHBIX pa-
6ot, OTyeT mo naboparop-
HoM pabote, Onpoc Ha 3aHs-
tusix, Pedepar, Otuer no

MMPAaKTHUICCKOMY 3aHATUIO

I1K-7 + + + + KontponrHnas pabora, Ot-
YeT 110 WHANBUIYATHbHOMY
3aJJaHUI0, JK3aMCEH,
KoHcnekT caMonoaroToBkH,
IIpoBepka KOHTPOJIBHBIX pa-
60T, OTueT no nadbopatop-
HOM pabote, Onpoc Ha 3aHs-
Tusix, Pedepar, Otuet no
MPAKTUIECKOMY 3aHATHUIO

6. UnTepakTHBHBIE MeTObI U GOPMBI OPraHU3aANUH 00yYeHUs
He npenycmotrpeno PVYII

7. JIabopaTopHblie padoThI
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabmure 7.1.
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Tabmuua 7. 1 — HanmeHoBaHue 1a0OpaTOpHBIX padoT

3 z§
Q P=a=1
Qo O T
= > O
HasBanus pasnenos HaunmeHnoBaHue 1a00paTopHBIX padoT zF &5
Qo
2 -
2 58
- g *
9 cemecTtp
3 Crpykrypa CAIIP nnsa Cosnanue npoekrta B Quartus II. Jloruue- 2 IIK-1, ITK-
npoektupoBanud Ha [TJINC. CKHE CXEMBI. 7
Hroro
6 S3pIku onucaHus UPPOBBIX Marmnbl KoHeuHbIX cocTosiHui (FSM). [K-1, TIK-
iCTPOHCTB (H};l]r)dgvare Description @uibTp C KOHEYHOM UMITYJIbCHOW Xapak- 7
anguages - )- TEPUCTUKON
[udposoii akcenepomeTp 4
Hroro 10
Hroro 3a cemectp 12
10 cemectp
5 S3b1ku onucaHus MU(PPOBBIX CUYEeTYUKU U IEJIUTEIU YaCTOTHI. 2 TIK-1, IIK-
ycrporictB (Hardware Description Iy mpp— 2 7
Languages - HDL).
Uroro 4
7 OyHKUIMOHATbHAS BepuUKaLus Wurepdeiic SPI. 4 IK-1, TIK-
HDL-onucanuii. Wroro 4 7
Hroro 3a cemectp 8
Hroro 20
8. [IpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuna 8. 1 — HaumeHoBaHME NPAKTUYECKUX 3aHATUN (CEMUHApPOB)
3 =
g 5 =
HanmMeHoBaHME NPAKTHYECKUX 3aHATUN g )
HaszBanus pasnenon s &5
(ceMuHapoB) 2 s 2
= . =
>
a e g
= S
9 cemectp
1 O6mwme cBeneHus 00 nHTErpadbHBIX | BBenenue B [TJIMC 2 ITK-1, TIK-
CXeMax ¢ pOrpaMMupyeMoit Virtoro 3 7
ctpykrypoii (MCIIC).
4 OyHkunoHaIbHas BepupUKanus [{udpoBbie TOTHYECKHE CXEMBI. 4 IK-1, TIK-
HDL-onmcarpi. HNuctpyment moaenupoBanust Modelsim. 7
Hanucanue TecTOBBIX MOIYIIEH.
Hroro
6 S3pIku onucaHus UPPOBBIX CaBUTOBBIE PETUCTPBI [K-1, TIK-
ycrpoiictB (Hardware Description 7

Languages - HDL).

Omnepanuu ¢ TpUrrepamMu Ha si3bIKe
Verilog.

CornacosaHa Ha noprane Ne 22819




OcHOBHBIE 2JIEMEHTHI U PYHKIIUU S3bIKa 4
Verilog
Hroro
Hroro 3a cemectp 16
10 cemecTtp
5 S3b1ku onucaHus MU(PPOBBIX OcCHOBHBIE 2JIEMEHTHI M (PYHKITUH S3bIKA 2 IIK-1, ITK-
ycrporictB (Hardware Description Verilog 7
Languages - HDL). MynbTHILIEKCOP, AEMYIIBTUILIEKCOP, J1e- 2
mmdparop.
Hroro
Hroro 3a cemectp
Hroro 20

9. CamocrosiTesibHasi padora
Bunel camocTosTeNnbHOM paboThI, TPYIOEMKOCTh U (POPMHpPYEMbIE KOMIIETEHIIUH IPEICTaBICHbI B

Tabimize 9.1.
Tabmuia 9.1 - Buasl caMoCTOSTENTbHON pabOTHI, TPYIOEMKOCTh M (POpPMUpPYEMbIE KOMIIETCHIIUU
3 o]
= z £
Q =a=t
o Q o T
Buzael camocrosTensHON = > 0
Ha3Banus pa3nenos = =T DOopMBbI KOHTPOJIS
6 Q = O
paboThI L s 2
=X g8 =
2 o 2
= S
9 cemectp
1 O6mume cBenenns o0 [ToaroroBka k mpakTuue- 2 TIK-1, Onpoc Ha 3aHATHSAX
UHTETPaJIbHBIX CXEMAX C | CKUM 3aHATUAM, CEMUHA- IIK-7
IporpaMmMupyeMoi pam
tpykTypoit (MCIIC).
cTpykTypoit (CIIC) CamocrosiTenbHOE U3yUe- 6
HUE TeM (BOIPOCOB) TEOpE-
TUYECKOM YacTH Kypca
[IpopaboTka TeKIHOHHOTO 4
MaTepuaia
Hroro 12
2 Metononorus u [TpopaboTka JIEKITMOHHOTO 6 |IIK-1, Onpoc Ha 3aHATUSIX
MapIpyT Marepuaia IIK-7
MIPOEKTUPOBAHUS HA Hroro 6
[JIIC.
3 Crpykrypa CAIIP myis | IIpopaGoTka JEKIIMOHHOTO 6 |IIK-1, Ompoc Ha 3ausTusax, OT-
MPOEKTUPOBAHUS HA Marepuala [1K-7 YeT M0 UHAUBUAYATbHOMY
TIJINC. T L i ——— 2 BaI[aHI/IIO: OTgeT 1o J1abo-
nabopaTopHBIM paboTam PATOPHOM paboTe
Brinonnenue nHAMBUIY- 8
aJbHBIX 33JIaHUN
Uroro 16
4 dyHKUMOHABHAS IToaroroBka K npaxkTuye- 3  |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
Bepuduxarus HDL- CKHUM 3aHSATUSIM, CEMHHA- [1K-7 YeT M0 MPAKTUYECKOMY 3a-
OIMCAHUMN. pam HATHIO
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Htoro

6 S3piku onucaHus IToaroroBka K npaxkTuye- 4 |IIK-1, Koncnexr camonoaroros-
U (HPOBBIX YCTPOUCTB CKHUM 3aHSATUSIM, CEMHHA- [1K-7 ku, Onpoc Ha 3aHATUSIX,
(Hardware Description pam Ot4er no 1aboparopHOU
Languages - HDL). [TonroToBka K mpakTu4e- 2 pabore

CKHM 3aHSATHSAM, CEMHUHA-

pam

[ToaroroBka K nmpaxkTu4e- 2

CKUM 3aHSATHUSAM, CEMUHA-

pam

[TpopaboTka JIEKIIMOHHOTO 1

MaTepuana

OdopmieHre 0TYETOB 10 4

J1abopaToOpHBIM paboTam

Hroro 13
Hroro 3a cemectp 50

TlonaroroBka u caaya dK3a- 36 DK3aMeH

MeHa

10 cemectp

5 SI3BIKM OoTIHcaHHusA [ToaroroBka k mpakTuue- 4 TIK-1, KoncriexT caMoI1iororos-
U(POBBIX YCTPOUCTB CKHM 3aHSTUSAM, CEMHHa- IK-7 ku, Onpoc Ha 3aHATHIX,
(Hardware Description pam Otyet mo maboparopHOn
Languages - HDL). Harmucanne pedepatos 73 pabore, Pedepar

CamocrosTenbHOE U3yye- 4

HUE TeM (BOIPOCOB) TEOpE-

TUYECKOHN YacTu Kypca

[IpopaboTka JIEKIIMOHHOTO 1

MaTepuana

OdopmiteHre 0TIETOB TIO 2

nabopaTopHbIM paboTam

Hroro 34
7 ®yHKIMOHAIIbHAS CamocTosTenbHOE U3yye- 4 |IIK-1, Koncnexr camonoaroros-
Bepudukarus HDL- HHE TeM (BOIIPOCOB) TEOpe- ITK-7 ku, Onpoc Ha 3aHATUSIX,
OTIMCaHUMH. TUYECKOM YacTu Kypca Otuer no taboparopHoi

OdopmiieHre 0TIETOB TIO 4 pabore

naboparopHbIM paboTam

UTtoro 8
Hroro 3a cemectp 42
Hroro 128

9.1. TembI 1JI1 CAMOCTOSITEJILHOTO U3YYEHUS TEOPETHYECKOH YaCcTH Kypca
1. Apxutekrypa u cxemorexuuka [TJIMC. Tumsr xoprmycoB ITJIMC. CrnocoOsl koH(MUTYpauu

ITJINC.

2. Cunresupyemocth HDL-onucanmii.

3. WMsyuenuss Bo3moxkHocteit CAIIP

TimeQuest Timing Analyzer 1 MeTOI0B ONITUMU3AINH KOJIA.
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9.2. TeMbl HHAUBUAYAJIbHBIX 32JAHUI
1. PeanuzoBarp npuBenéHHyto Ha pucyHke cxemy B CAIIP Quartus, mpoBecTH MOAECIMPOBAHUE
MOJTYYEHHOM CXEMBI.

10. KypcoBasi paGora (mpoexr)
He npenycmorpeno PYII

11. PeiiTuHroBas cucremMa Jjisi OEHKH yCIIeBAeMOCTH CTYI€HTOB
He npexgycmotpeno

12. YyeOHO-MeTOANYeCKOEe 1 MH(OPMALIMOHHOE OOecnedeHne TUCUMIIMHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Crewenko B.b. IUIMC ¢dupmsr Altera: anementHas 0a3a, cucreMa NPOEKTUPOBAHUS U SI3bIKU
onucanud ammaparypel. - M.: JMK Ilpecc, 2010. - 573 c. [OnexkrtponHslii pecypc]. -
http://e.lanbook.com/book/60976

12.2. lonoiHuTEAbHAS JIUTEpPaTypa
1. 3oro B. IO. IlpoektupoBaHue BCTpanBacMBbIX MHKPOIPOIIECCOPHBIX CHCTEM Ha OCHOBE
[IJINC ¢upmbr XILINX®. - M.: T'opsiaas muaus-Tenexom, 2006. - 519¢. (manmuue B 6udbmoreke TYCYP
- 41 5K3.)
2. Vrpromos E. I1. lludposas cxemorexnuka: YueOHOe mocodue it By30B. - 2-¢ U31I., iepepad.
u jom. - CIIG.: BXB-IletepOypr, 2004. - 782c. (Hanuuue B Oubmoreke TYCVYP - 20 3k3.)

12.3 YueOHO-MeTOAUYECKHE MOCOOUS

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYECKHE TOCOOHS

1. TlporpammupoBaHHE JOIMUECKHX MHTErPaJbHBIX CXeM: MeToauueckue ykaszaHus K jgabopa-
TopHbIM paboram / Kprokos fI. B., IlokamectoB /1. A., OpabineeB XK. T. - 2014. 51 c. [DnekTpoHHbIH pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3898, nata oopamenus: 01.12.2017.

2. IIporpammupoBaHHE JIOTUYECKHX MHTETPajbHBIX cxeM: MeToauueckue yka3aHHs 110 IpoBe-
JIEHUIO MPAKTUYECKUX 3aHSITUNM U OpraHu3aluu camocrosTeabHol pabotel / Kprokos f. B., [lokamecTtos
O. A, Opamemmees XK. T. - 2014. 77 c. [DnekrpoHHwli pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/3901, nara o6pamenus: 01.12.2017.

3. Iudposoii akcenepomeTp: MeToauyeckue ykazaHus K JlabopatopHoil pabore Ne mo nucuu-
wiHe «lIporpammupoBaHue JIOrMyecKux HHTErpaibHbIX cxem» / EBceeB A. A., Adpamenko A. lO. -
2016. 9 c. [Dnextponnslii pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/6052, nara o6-
pamenusi: 01.12.2017.

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

Y4eOHO-MEeTOAMUECKNE MaTepUalbl ISl CAMOCTOSTEIBHON M ayTUTOPHOU paboThl 00ydaromumxcs
U3 YHCJIa MHBAIMAOB MPEAOCTABISIOTCS B (opMax, aJalTUPOBAHHBIX K OTPAaHHYCHUSAM UX 30POBBS U
BOCTIpUATHS WH(POPMALIUH.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHus:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBETMYECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

JI71s1 JIM1 ¢ HAPYLIEHHSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B reyaTHou (opme.

12.4. Ba3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBbI U TpedyeMoe
NMporpaMMHoe odecrneyeHue
1. OO6pa3zoBarenbHbIid IOpTad edu.tusur.ru
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13. MarepuaibHO-TEXHMYECKOE 0O0ecneuyeHue JUCIUTIMHBI
13.1. O61ue TpedOBaHNS K MATEPHAIbHO-TEXHUYECKOMY 00ecreYeHUI0 U CIUIITHHbI

13.1.1. MarepuajibHO-TeXHHYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
Jnst mpoBeeHus 3aHATUIM JIEKIMOHHOTO THIIA, TPYNIIOBBIX U UHANBUYAJIbHBIX KOHCYJbTAIUH, TE-
KyHI€TO KOHTPOJIA U HpOMG)I(}ITOLIHOﬁ aTTeCTallu UCIIOJIb3YCTCA yqe6Ha;1 AyauTopHs, ¢ KOJIMYCCTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, obopymoBaHHasl AOCKOM, MPOEKTOPOM U CTaHIApTHOUW ydeOHOI mebe-
e10. UMerotcs HarisiIHbIC mocoous B BHUC Hpe?;eHTaHI/II\/’I 110 JICKIWMOHHBIM pasacjiaM JUCHUIIINHBI.

13.1.2. MaTepuajibHO-TEXHUYECKOe obecnevyeHue Il NPAKTHYECKUX 3aHATHI
Aymaropun 309, 314a, 3146 u 318 kadeapsr TOP ocHarmeHbl IepCOHATBHBIMA KOMITBIOTEPAMU H
HEOOXOIMMBIM MTPOTPAMMHBIM 00ECTICUCHUEM JIJISl TIPOBEICHUS Ta0OPATOPHBIX padOT U MPAKTHYECKHX 3a-
HATHH, uMeroTes oTinagounbie Tiatel DEO-NANO Ha 6a3e TTJIMC Cyclone IV. CoctaB HE0OX0auMMOTO
obopynoBanus: 10 padounx craniuii Ha 6a3e nporeccopos Intel Core 15 wm Core 2 Duo. Mcmonb3yercs
JUIIEH3WOHHOE MPOTpaMMHOE OOeCIeueHre, MakeThl Bepcued He Hmke: Microsoft Windows XP
Professional with SP3/Microsoft Windows 7, Microsoft Office wim LibreOffice, Altera Quartus Prime.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX pador
Aymuropun 309, 314a, 3146 u 318 xadenper TOP ocHalieHbl NepCcOHAIBHBIMUA KOMITBIOTEPAMU U
HEOOXOAMMBIM IMPOTPAMMHBIM 00€CTICUEHHUEM JIJIsl TPOBEICHUS JIA0OPATOPHBIX PA0OT U MPAKTUYECKHUX 3a-
HaTul, umerorcs omianoynbie maatel DEO-NANO na 6aze [IJIMC Cyclone IV. CoctaB HE0OX0AMMOTO
obopynoBanus: 10 pabounx cranmuii Ha 6asze nporeccopoB Intel Core 15 umu Core 2 Duo. Ucnons3yercs
JMIIEH3MOHHOE TporpaMMHOe oOecredeHue, MakeTsl Bepcueil He Hmwke: Microsoft Windows XP
Professional with SP3/Microsoft Windows 7, Microsoft Office nnu LibreOffice, Altera Quartus Prime.

13.1.4. MaTepuaJibHO-TEXHUYECKOe oOecreyeHue VI CAMOCTOATEIbHOH PadoThl
s camocTosTenbHONU paboThl UCMONB3yeTcs yueOHas ayauTopusi (KOMIOBIOTEPHBIN Kiacc), pac-
noyiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 stax, aya. 126. CoctaB 000pynoBaHus:
yuebHas Mebenb; komnbioTepsl kiacca He Huke [I9BM INTEL Celeron D336 2.81'Tw. - 4 mT.; KOMIbIO -
tepbl moakmoueHbl Kk ceth MHTEPHET um o0ecrieunBarOT JOCTYN B JIEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedyeHre TUCHUTIINHBI IS JIUI C OTPAHUYeHHBIMHA
BO3MOKHOCTSIMH 310POBbSI

OcBoenue nucuuiuivHbl dunamMu ¢ OB3 ocyiecTBiaseTcsl ¢ UCONb30BAHUEM CPEACTB 00ydeHUs
00I11ero ¥ CHenHuaIbHOr0 Ha3HAUEHMS.

[Tpu oOy4yeHHH CTYAECHTOB ¢ HAPYLIEHUSIMHU CJIyXa IPEIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCUIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEICTB M JIPYTUX TEXHUUYECKUX CPEACTB MpHUeMa/Tiepenauut
y4ueOHOM MHpOpMaLMK B TOCTYIHBIX (pOpMax JUisl CTYAEHTOB C HapYIICHUSMHU CIyXa, MOOUILHOU cHCTE-
Mbl 00y4EHHMS 115l CTYJEHTOB C MHBAJIMIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CHCTEMbI. YuyeOHas ayJiu-
TOpUs, B KOTOPOH 00ydaroTCs CTYAEHTHI C HApyIIEHUEM CilIyXa, 000pyI0BaHa KOMIIbIOTEPHON TEXHUKOM,
ayMOTEXHUKOW, BUACOTEXHUKOU, SJIEKTPOHHON JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 00y4eHHHU CTYAEHTOB ¢ HAPYLIEHUSIMHU 3PeHUSIMHU [IPEAYCMOTPEHO UCIIOJIb30BaHUE B JIEKIIH-
OHHBIX U Yy4EOHBIX ayIUTOPUSAX BO3MOXKHOCTU MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMep, TEKCTa Ha
JIOCKE WJIU cllaiifia Ha SKpaHe) MPU MOMOLIN BUIECOYBEIMUUTENEH A1 yAaIEHHOTO IPOCMOTpaA.

[Tpu oOy4eHHHU CTYIEHTOB ¢ HAPYILIEHHUSIMH ONOPHO-IBUIaTeJILHOIO ANNAPaTa HCIOJIb3YIOTCS
aIbTEepHATUBHBIC YCTPOWCTBA BBOAA MH(OPMALMU M JIPyTHe TEXHHUYECKUE CPEACTBA MpUEMa/TIepenadun
yueOHOll nHpopMaLuu B JOCTYMHBIX (opMax A CTYAEHTOB C HapyLIEHUSIMHU ONOPHO-ABUIaTEIbHOTO
ammapara, MOOWJIBHOM CHCTEMbI 0OYUeHHS ISl JIFOJIeH C MHBAIUHOCTBIO.

14. ®oHja OLIEHOYHBIX CPEACTB

14.1. OcHoBHBIe TPpeOOBaHUs K (OHTY OLICHOYHBIX CPEICTB M METOAMYECKHE PEKOMEHAANH
q)OH}I OLCHOYHBIX CPCACTB U THUIIOBBIC KOHTPOJIbHBIC 3adaHUs, UCIIOJIB3YEMBIC 11 OLICHKU C(i)Op-
MHUPOBaHHOCTH ¥ OCBOCHMsI 3aKpPEIUICHHBIX 32 JUCLUIUIMHON KOMIIETEHIMM IPU MPOBENECHUU TEKYILEH,
IIPOMEKYTOYHOM aTTeCTaluy MO0 JUCHMILIMHE MPUBEACH B IPUIIOKEHUH K paboyeil mporpamme.
Ha nepBoM JIeKIIMOHHOM 3aHITHM IPENOJABATENb JODKEH ONPENESIIUT OCHOBHBIE LIETN U3YUYEHUS
JUCHUIIIIMHBI, PCKOMCHAOBATh JIUTCPATYypPy I CaAMOCTOATCIIBHOIO M3Y4YCHHA, PACCKA3aTb O IOPAAKE U
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MCTOAUKAX IMPOBCACHUSA 3aHATHIA.

14.2 Tp660BaHI/Iﬂ K q)OHJIy OLCHOYHBIX CPEACTB AJid JIUI ¢ OrPAaHUYCHHBIMUA BO3MOKHOCTSAMHA

310POBbA

I[HH CTYACHTOB C MHBAJIMJHOCTBIO IMTPEAYCMOTPCHBI JOIMMOJIHUTCIIBHBIC ONCHOYHBIC CPEACTBA, ICPC-
YCHBb KOTOPBIX YKa3aH B T36J'II/IHC.

TaﬁJmua 14 — Z[OHOIIHI/ITGJILHLIC cpeacrBa OuCcHUBaHMSA TJIA CTYICHTOB ¢ THBAJIUJIHOCTBIO

Kareropuu ctynenTos

BI/II[I)I JOIIOJTHUTCIBHBIX OLICHOYHBIX
CpeAcCTB

@DopMBbI KOHTPOJISI U OLIEHKU
pe3ynbTaToB 00y4eHUs

C napymeHusMu
ciyxa

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI

[MpeumyIecTBEHHO MUCHMEHHAS
poBepKa

C napymeHusMu
3peHHUs

CobecenoBanue 10 BOIIPOCaM K 3a4eTy,
OIIpOC MO TEPMUHAM

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHIMBUAYATIBHO)

C napymeHusMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOSTENbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYI]_[eCTBeHHO JUCTaHIITMOHHBIMHA
METOAaMU

C orpaHUyYEHUSIMH 11O
O0IIEeMeTUITUTHCKIM
MTOKa3aHUSM

TecThl, MICEMEHHBIE CAMOCTOSTEIIbHbIE
paloThl, BONIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydJaronierocst Ha MOMEHT TPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYECHHBIMH
BO3MOKHOCTSIMH 3/10POBb

Hns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa MpeIoCTaBICHHS 3a/1aHUi OLIEHOY -
HBIX CPEJICTB, & IMEHHO:

- B IleyatHoi (opme;

- B IeYaTHOU (popMe C YBETUUEHHBIM MPUDTOM;

- B (hOpMe 3NIEKTPOHHOI'O IOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEIOCTaBJICHNE 3aJJaHUsl C UCIIOJIb30BAaHUEM CYpPJIOTIEPEBOIA.

CryneHTaM C MHBJIWAHOCTBIO YBEJIIMYMBAETCS BPEMsl Ha IOJTOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOTPOCHI. J[JIsl TAKMX CTYAEHTOB IpeIycCMaTpUBaeTCsl JOCTyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-
JTaHWs, @ UMEHHO:

- MMCbMEHHO Ha OyMmare;

- HabOp OTBETOB HAa KOMIIBIOTEPE;

- Ha0Op OTBETOB C MCIIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPEJICTAaBICHUE OTBETOB YCTHO.

[Tpouenypa oueHUBaHUS PE3Yy/IbTATOB OOy4YEHHS] MHBAJIWIOB MO AUCLMILIMHE MpPEeAycMaTpUBaeT
npegocTaBieHue nHGopmauu B popMax, alaiTUPOBAHHBIX K OTPAHUYEHHUSM UX 310POBbsI U BOCHIPUSATHS
uHbOpMaIUK:

JL1s1 a1 ¢ HapyIIeHUsIMH 3PeHus:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JLJ1s1 JIM1 ¢ HApYLIeHUsIMH CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

JI1s1 1M1 ¢ HAapYLIEeHNsIMH OIIOPHO-ABUIATeJILHOIO aNapara:

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- B IeyaTHoOU (opme.

[Tpu HEOOXOAMMOCTH 1711 OOYUAIOLIUXCS C MHBAIMIHOCTBIO MIPOLIEypa OLICHUBAHUS PE3YJIbTaTOB
00y4eHUs1 MOXKET MPOBOIUTHCS B HECKOIBKO ITAIOB.
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IIpuniaoxenue 1
MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKHU P®
®enepanbHOe roCyIapcTBeHHOE 0I0/ZKeTHOEe 00pa30oBaTe/IbHOe yUpesk/ieHue BbIcIIero 00pa3oBaHus

«TOMCKUM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUA 1 PAIIMOSJIEKTPOHUKN»

(TYCVYP)
YTBEPXIAIO
[TpopekTtop mo yueGHOMI paboTe
I1. E. Tposin
«_» 20 T

®OHJT OLIEHOYHKIX CPEJCTB I10 YYEBHOUN JUCHUIIIMHE
IIporpamMmupoBaHue JJOTHYECKUX HHTErPAJIbHBIX CXeM

VYpoBeHs 00pa3oBaHus: BbICIIee 00pa3oBaHue - 0aKkaaaBpuaT
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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

TEXHUYECKYIO JOKYMEHTALNI0, 0pOPMIISITH 3a-
KOHUEHHBIC MTPOEKTHO-KOHCTPYKTOPCKUE pado-

ThbI

Kon dopMynupoBKa KOMIIETEHIIUU Oranbl GOpPMUPOBAHUS KOMITETEHITUI
IK-1 CIOCOOHOCTBIO BBIMOJIHATH MATEMAaTHYECKOE JloDKeH 3HATh MPUHIIUIIBI, OCHOBHBIE aJITro-
MOJICTHPOBAHNE OOBEKTOB U MPOIIECCOB TI0 TH- | PUTMBI U yCTPOCTBA ITUPOBOI 00pa-
MIOBBIM METOJIMKAaM, B TOM YHCJI€ C CIIOJIb30Ba- | OOTKM CUTHAJIOB; 3JICMEHTHYIO 0a3y H cXe-
HUEM CTaHJIAPTHBIX ITAKETOB NPUKJIAJHBIX MPO- | MOTEXHHUKY IH(POBBIX U MUKPOIIPOLIEC-
rpamMm COPHBIX YCTPOHCTB JIEKTPOCBS3H. ;
’KECH YMETh MPOBOJIUTH aHAJIU3 U CHH-
IK-7 CIOCOOHOCTBIO pa3pabaThIBaTh MPOSKTHYIO U HOIBKEH yMETE NPOBOMINTE AHAIHS 1 C

T3 JIOTMYECKUX YCTPONCTB, CHHTE3UPO-
BaTh C MCIIOJIb30BAHUEM COBPEMEHHON MH-
KPORJICKTPOHHOM 3JIEMEHTHOM 0a3bl mud-
POBBIE YCTPOUCTBA.;

JloyKeH Bia/ieTh HaBbIKAMU TPAKTUYECKOU
paboThI C TaOOPATOPHBIMHU MaKeTaMHU aHa-
JIOTOBBIX M IIU(PPOBBIX YCTPOUCTB, METO/IA-
MU KOMIBIOTEPHOTO MOACITUPOBAHUS (PU3HU-

JIOB.;

YECKHX MPOIIECCOB MPH Nepeaade nHPop-
MAaIH; TEOPETUIECKUMU U IKCIICPUMEH-
TaJBHBIMH METOJIAMH UCCIICIOBAHMS C TIe-
JBI0 OCBOCHHS HOBBIX TIEPCIIEKTUBHBIX
TEXHOJIOTUI 00pabOTKH ITU(POBBIX CUTHA-

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
KpUTEpUU

3HaTh

YMeTh

Braanern

OTinn4HO (BBICOKUI
YPOBEHbB)

O6nanaet hakTHUECKUMU
Y TEOPETHYECKUMHU 3HAHH-
SIMH B TIpEJICIIax u3ydJac-
MO 00JIaCTH ¢ IOHUMAaHU-
cM FpaHI/III HpI/IMCHI/IMOCTI/I

O0mnamaer quaa3oHOM
MPAKTHYECKUX YMEHUH,
TpeOyeMBIX IS Pa3BUTHS
TBOPYECKUX pEIICHHUIA, a0-
CTparupoBaHus MPooIeM

KonTpomupyet padory,
IIPOBOJIUT OLIEHKY, COBEP-
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: criocoOHOCTBIO BBINOJHATH MaTEMaTHUYECKOE MOAEITUPOBAHUE OOBEKTOB M IPOLECCOB IO
TUIIOBBIM METOJMKAaM, B TOM YHCJIE C UCIIOJIb30BAHUEM CTaHIAPTHBIX NTAKETOB MPUKJIAJHBIX IPOIPAMM.
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

MAKeThI MPUKIIAIHBIX TIPO-
IpaMM U TIPUHIIUIIBI MaTe-
MaTHYeCKOT0 MOJICIHPOBa-
HUS 00BEKTOB U MPOIIEC-
COB IU(PPOBBIX YCTPOUCTB
C WCIIOJIb30BAHHUEM SI3bIKA
MIPOrPaMMUPOBAHUS
Verilog HDL; ocHoBHBIE
QITOPUTMBI U YCTPOHCTBA
uudpoBoit 00-paboTkH
CUTHAJIOB

MIPOBOJMTH aHATIU3 PAOOTHI
JIOTUYECKUX YCTPOUCTB;
CUHTE3UPOBATh C UCIIOJIb-
30BAHHEM COBPEMEHHOM
MHUKPO3JIEKTPOHHOH 3JIe-
MEHTHOM 0a3bl IIU(POBHIC
YCTPOHCTBA

METOJAMH KOMIIbIOTEPHO-
ro MOJENUpOoBaHus Hu3u-
YECKHUX MPOLIECCOB IIPU
nepeaade HHGOPMAIINH;
TEOPETUYECKUMHU U IKCIIe-
PUMEHTAJIBHBIMU METO/1a-
MU UCCIIEZJOBAHUS C LIEIIBIO
OCBOEHHUS HOBBIX MEpPCIEK-
TUBHBIX TEXHOJIOTHI 00pa-
00TKH U POBBIX CUTHA-
JIOB

Bunnl zanstui

* IIpakTnueckue 3aHs-
TUS;

» JlabGopaTtopHsie pabo-
THBI,

o Jlekuuu;

* CamocTosTenbHas pa-
oora;

* IIpakTnueckue 3aHs-
TUS;

» JlabopaTtopHbie pabo-
THI,

» Jlexumuy;

* CamocTosiTenpHas pa-
0oTa;

 JlaboparopHbie pabo-
THBI;

* CamocTosTenbHas pa-
0oTa;

Hcnonb3yembie
CpeICTBa OIlCHUBA-
HUS

* KonrponpHas pabora;
* Otuer no UHIAUBUIY-
ATbHOMY 3a/1aHUIO;

* Koncnekr camonoaro-
TOBKH;

* Oruer o naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSX;
* Pedepar;

* OTtyeT o MpakTUye-
CKOMY 3aHSTHIO;

» KoHntpomnbHas pabora;
e OTueT N0 UHJIUBHUITY-
IIbHOMY 33JIaHUIO;

e KoHcCIIEKT caMOIIoaro-
TOBKU;

e Ortuer no naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSIX;
* Pedepar;

* OT4eT no npaxKTuye-
CKOMY 3aHSTHIO;

* Oruer no aboparop-
HO1 pabore;

* OT4eT 1o UHIUBUAY-
QIBHOMY 3a/IaHUIO;

* Pedepar;

* OT4er Mo mpakTuie-
CKOMY 3aHSTHIO;

e DK3aMCH;

* 3auer;

* DK3aMeH; * DK3aMeEH;
e 3auer; * 3auer;
dopmynmMpoBKa TOKa3aTesied U KPUTEPUEB OICHUBAHKS JaHHOW KOMIICTCHIIMY NPUBEACHA B Ta-
onure 4.
Tabmuma 4 — Iloka3areau U KpUTEPHUH OIICHUBAHHS KOMITETSHITUHU HA dTanax
CocTasn 3HaTh VYMeTh Bnanets
OT1nmuno * o0yagaeT TeopeTuye- * yMEET MPUMEHSTh MO- | ® YBEPEHHO BJIAJICET

(BBICOKUI YPOBEHbD)

CKMMH U TPAKTUYECKUMU
3HAHUAMM MOJIEIIMPOBa-
HUS UPPOBBIX
YCTPOMICTB U aJrOpUTMOB
ndpoBoit 00paboTKH

Jy4EHHBIE TEOpETHYE-
CKHE U IIPAKTUYECKUE Ha-
BBIKH JIJIS1 OITUMAJIBHOTO
CHUHTE3a HOBBIX IIEPCIICK-
TUBHBIX U POBBIX

COBPEMEHHBIMH METO/Ia-
MU MOJEJIMPOBaHUs pa-
60ThI IU(POBBIX
YCTPOWCTB;

* HaBbIKaMH pabOTHI ¢
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CUTHAJIOB C UCTIOJIh30Ba-
HUEM COBPEMEHHBIX ITa-
KETOB UMHTAIMOHHOTO
MO/JICITUPOBAHUS U S3bIKA
Verilog HDL;

YCTPOICTB WIIH alNrOpuT-
MOB 1T poBOIi 00pa-
OOTKM CHTHAJIOB;

71a00paTOPHBIMUA MaKeTa-
MU aHAJIOTOBBIX U IH(]-
POBBIX YCTPOMCTB;

Xoporio (6a30BbIi

e 00JIamaceT 3HAHUSIMA

* yMEEeT NPOBOAUTH MO-

¢ BJIAaacCT HaBbIKaAMU

* J1aeT ONpeeIICHHS
OCHOBHBIX MTOHATHIA 1TU(-
POBOI 00paOOTKU CUTHA-
JIOB;

POBBIE YCTPOWCTBA;

YPOBEHb) NPUHINIIOB MOJICIUPOBA- | JISIUPOBAHUE U CHHTE3U- | CAMOCTOSATENILHOH pa3pa-
HUS IU(POBBIX pOBaTh CIOXKHBIE IIU(PPO- | OOTKH U MOACTHUPOBAHUS
YCTPOMCTB Ha S3bIKE BBIC YCTPONCTBA; CIIOXKHBIX IHU(PPOBBIX
Verilog HDL; YCTPOICTB;
* MOJXET OITUCATh MPO-
1iecc paboThl OCHOBHBIX
ANrOpUTMOB UG POBOH
00pabOTKH CUTHAJIOB;
VIOBIETBOPUTENBH | ® 3HAET OCHOBHI SA3bIKA * CcrocoOeH MPOBOAUTH | * BIIAJEET HABBIKAMH MO-
0 (IIOpOroBBIi pOrpaMMHPOBAHUS MOJICIIUPOBAHUE U CHHTE- | JISTUPOBAHUS PaOOTHI
YPOBEHB) Verilog HDL; 3UPOBATh MPOCTHIE U(D- | TPOCTHIX IUPPOBHIX

YCTPOMCTB;

Tabmuna 5 — Drarnbl

2.2 Komnerenuus I1K-7

[1K-7: cocoGHOCTRIO pa3pabaThiBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTAIHI0, 0(hOpMIIATH
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE PabOTHI.

st hopMHUpOBaHUS KOMIIETEHIIMA HEOOXOIUMO OCYIIECTBUTH PSiJ ATAoOB. DTarbl (HOpMUPOBAHUS
KOMIIETEHIIUH, TIPUMEHSEMbIE JJIs1 3TOrO BHUIbl 3aHATUN M HCIIOJIb3YEMBbIE CPEACTBA OLICHUBAHMS e -
CTaBJICHBI B TaOIHUIIE 5.
OPMHPOBAHUS KOMIIETEHIIMH U UCIIOIb3yEMbIE CPE/ICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Biaanets

ConepxaHue 31a-
OB

TpeOOBaHUS U MIPaBUIiIa
odopmIIeHUs] IPOSKTHOU U
TEXHUYECKOW JOKyMEHTa-
UM, & TAK)KE UCXOTHOTO
koma Verilog HDL

NPEICTABIISITh PE3YJIbTATHI
paboTHI U HCCIIeIOBAaHUN B
BUJIC HAYYHO-TEXHUYE-
CKHMX CTaTed U OTYETOB

CpelcTBaMu pa3pabOTKu U
odopmIteHUsT pa3IUIHON
MPOEKTHON M TEXHUYECKON
JOKYMEHTAITIH!

Bunrwl 3ansatuit

* IIpakTnueckue 3ans-
TUS;

 JlaGoparopubie pabo-
THBI,

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

* IIpakTuueckue 3aHs-
THUS;

* Jlaboparopusie pabo-
THI,

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

 JlaGoparopHsie pabo-
THI;

* CamocrosTrenbHas pa-
ooTa;

Hcnons3yemslie
CpeICTBa OLICHUBA-
HUs

* KoutponpHas pabora;
* Otyer no UHIAUBUIY-

AIBHOMY 3aJ1aHUIO;

* Koncnekr camonoaro-
TOBKU;

* Ortuet o maboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSX;

* Pedepar;

» KonrponbHas pabora;
e OTyeT N0 UHJIUBUITY-

AITbHOMY 33JIaHHIO;

* Koncnekr camonoaro-
TOBKU;

* Oruer no 1aboparop-
HOI1 paboTe;

* Ompoc Ha 3aHATHUSAX;

* Pedepar;

* Ortuer o nabopatop-
HOM pabore;

* OT4er o UHIUBUAY-
QIBHOMY 3a/1aHUIO;

* Pedepar;

* Ortyer o npakTuyie-
CKOMY 3aHSTHIO;

e DK3aMeH;

e 3auer;
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¢ Ortuyer no IMpaKTH4YC- * OTyer o IMpaKTH4C-

CKOMY 3aHSTHIO; CKOMY 3aHSTHIO;
e DK3aMeH; * DK3aMeH;
¢ 3auer; * 3auer;

dopMynTMpoOBKa MOKa3aTeie U KPUTEPUEB OICHWBAHUS JAHHOW KOMIICTCHIIMU MPHBEICHA B Ta-
omute 6.
Tabmua 6 — [Tokazareau M KpUTEPHUH OIEHWBAHMSI KOMIIETEHIIMU Ha dTanax

CocTtasn 3HaTh VYMeTh Bnanets
Ot1anyHO * TpeboBaHUS K 0QOPM- | * MOXET apTyMEHTHPO- | * YBEPEHHO BIAJCET
(BBICOKHMi ypOBEHB) | JICHUIO OTYETOB B COOT- BaHHO JI0Ka3aTh MPaBWIb- | CPEACTBAMU Pa3pabOTKH

BercTBuM ¢ ['OCT; HOCTB IIPE/ICTABIICHHBIX u ohopmIeHUS paznuy-
* mnpaBwia 0opOpMIICHUSI | PE3YJIbTATOB; HOM MPOEKTHOW U TEXHH-
HCXOIHOI'O KOJA Ha A3bIKE | * I'PaMOTHO IIPEaACTaB- YECKOM AOKYMCHTAIIUH,;
Verilog HDL; JISIeT PEe3yabTaThl pabOTHI

U UCCIIEAOBAaHUI B BUJIE
Hay4YHO-TEXHUYECKUX
cTaTey 1 OTUYETOB;

Xoporo (06a30BbIi | * 3HAET MPUHIIUAIIBI U * KOPPEKTHO BBIpaKaTh | * 00JIaJaeT MPaKTHIe-

YPOBEHB) nporiecc opopmIIeHUs CBOH MBICJIH, CKHM OIIbITOM MPEACTaB-
MPOEKTHOI U TeXHUYe- * yMeeT NPUMEHSTH Tpe- | JIEHUs Pe3ylbTaToB pabo-
CKOM JIOKYMEHTAIIHH, O0oBaHMs K OpOPMJICHUIO | ThI;
® IIOHHUMACT OCHOBHBLIC OTYETOB U HCXOIHOI'O ¢ BJIAICCT pa3HbIMHU
NPUHLUIIEI 0QOpMIICHHST | KOJa; crocobamu npejcTaBe-
ucxoaHoro koaa Verilog HUSI pE3yJIbTaToB paboThI;
HDL;

VY1oBneTBOPUTENBbH | * TOHUMAET OCHOBHBIE * yMEEeT MPEeJCTaBISATh * BJIaJICET OCHOBHBIMH

0 (ITOpOroBeIi MPUHIUIIE OQOPMIICHHST | pe3yNbTaThl CBOCH pabo- | crocobamu mpeacTaBIie-

ypOBeHB) HAy4YHO-TCXHUYCCKUX THI, HUsI pE3yIbTaTOB,

cTarei U OTYETOB, pa3pa-
OOTKH NMPOEKTHON H TeX-
HUYECKON TOKyMEHTAa-
IIUH;

* 3HAeT OCHOBHBIE MOHS-
THUS SA3bIKA IPOTPAMMHPO-
Banus Verilog HDL;

3 TunoBble KOHTPOJIbHBIE 3a1aHUS
Jlis peanu3anuyl BbILIENEPEUUCIICHHBIX 3a7jad 00y4eHHUsl MCIIOIb3YIOTCS TUIIOBBIE KOHTPOJIbHBIE
3aJlaHUs WIM UHbIE MaTepHalibl, HEOOXOAMMBIE /ISl OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (MJIM) OIbITA JIE-
ATEJIBHOCTH, XapaKTePU3YIOUINX 3Tanbl (JOPMUPOBAHUS KOMIETEHLUI B MpoLEcce OCBOEHHsI 00pa3oBa-
TEJIBHOM IIPOTrpaMMBI, B CIIEAYIOIIEM COCTaBE.

3.1 Bonpochbl Ha cAMONIOATOTOBKY
— Cunresupyemocts HDL-onmcanuii.
— U3zydyenus Bozmoxnocteir CAIIP g  QyHkimoHanmsHOTO MoOAenupoBaHus. V3yueHus
TimeQuest Timing Analyzer 1 METOIOB ONITHMHU3ALIUN KOJIA.

3.2 Temsbl pedeparToB
— Opranuzanus nporecca NpoeKTUpoBaHus UG PoBHIX yeTpoicTB Ha ocHoBe [IJINC.
— Hcnons3zoBanue [TIJIMC B nporecce co3ganusa MHTETPaIbHBIX CXEM CHEINNATIbHOIO HA3HAYEHUS
(ASIC).
— Ponp I[TJIUC B coBpeMeHHBIX 0a30BBIX CTAHIIHSIX.
— Hossie pemenns Ha 6aze [IJIMC: oowenunrenue ITIJIMC u nporeccopa ¢ apXxuTekTypoit Xx86 B
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OJIHOWM MUKPOCXEME.

3.3 TeMbl HHAMBUAYAJIbHBIX 32JAHUI
— PeanmmzoBare npuBenéHnyo Ha pucynke cxemy B CAIIP Quartus, mpoBecTn MoIeIupOBaHHE
MOJIY4YEHHOU CXEMBI.

3.4 TeMbl OIPOCOB HA 3AHSATHAX
— Apxurektypa u cxemorexuuka [IJIMC. Tumbr xopmycoB IIJIMC. CrnocoOsl KoHUTyparuu
ITJINC.
— Cunresupyemocts HDL-ommcanuii.
— U3ydyenns Bozmoxnocteir CAIIP mis  QyHKIHOHANBEHOTO MOmenupoBaHus. V3ydeHus
TimeQuest Timing Analyzer u MeT0OJJ0B ONTHUMH3AINH KOJIA.

3.5 TeMbI KOHTPOJIBbHBIX PadoT
— CunTte3npoBarh cxeMy Ha si3bIke Verilog B COOTBETCTBHU C PUCYHKOM.

3.6 Tembl KOHTPOJIBLHBIX padoT

— PeanuzoBare Ha s3pike Verilog nenautens 4acTOThl ¢ aCHHXPOHHBIM cOPOCOM, YTOOBI MOTYYHUTh
TaKTOBBIM CUTHaN ¢ 4yacToTod paBHOM 1 I'm. Yacrora BxomHoro curHana 256 I'i. HapucoBare smropbl
HanpsOKEHUH, TEMOHCTPUPYIOIIME paboTy AETUTENS.

— PeanuzoBare 16 — pa3psaHbIi CYETYMK C BO3MOYKHOCTBIO peBEpCUBHOrO cuera. HampasneHue
cueTa yKa3bIBaeTCs JIOTHYECKUM YPOBHEM Ha Bxoje. Jlornueckuii Hob — npubasiser equnuiy, Jlornye-
CKas €AMHHLIA — OTHUMAET.

— PeanuzoBaTh BBIYMCIUTEIBHOE YCTPOMCTBO Ul CIIOKEHMSI, BBIYMTAHHUS M YMHOXKEHHS ABYX
KOMIIJICKCHBIX YHMCEJl. BXOOHBIMU TaHHBIMM I YCTPOWCTBA SIBJIACTCA YeThIpe 12-pa3psaaHbIX 4yucia, rue
IIEpBBIE [1BA: pEAIIbHOE U MHUMOE 3HaYEHHE MEPBOTO YHCia, IOCIEAHNUE [IBA: PEealbHOE U MHUMOE 3Haue -
HHe BToporo uucia. OObACHUTH BEIOOP pa3psiAHOCTH BBIXOAHBIX IaHHBIX.

3.7 Jx3amMeHallMOHHbIE BONPOCHI

— 1) Onpenenenue I[IJIMC. Hasnadenune u oOnacTh HCMONb30BaHUS. OCHOBHBIC MapameTphI
TTJINC.

— 2) bazossie noruyeckue cxemsl U, NJIN, HE, RS-, cuaxponnsiit RS- u D-tpurrep. O603naye -
HUE, ONUCaHUE MPUHIUIIOB PabOThHI, TAOIUIIBI HCTUHHOCTH.

— 3) Yerpoiictso ITJIMC pupmer Altera.

— 4) OcHoBHBIE OIEpaTOPHI sA3bIKA MIpOrpaMMupoBanus Verilog, mpeacTaBieHne IeNbIX U Belle-
CTBEHHBIX uncel. [Ipumepsl ucnosib30BaHUsl OCHOBHBIX OMIEPATOPOB.

3.8 Bonpochl /151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMUHApPaM
— MHWucrpyment monenupoBanus Modelsim. Hanmcanue TecToBsIx MOayIneit.

3.9 Tembl 1a00paTOPHBIX padoT
— Cosnanue npoekta B Quartus II. Jlornueckue cxemsl.
— CueT4uKH U JeNUTENH YaCTOTHI.
— MHWnarepdeiic SPI.
— [lIupoTHO-UMITYIECHAS MOIYJISLIUS.
— Mamunsl koHeuHBIX cocTostHuM (FSM).
— @OubTp ¢ KOHEYHON UMITYJILCHON XapaKTEPUCTUKOU
— Iludpoaoii akcenepomeTp

3.10 3auér

— 1) Hare onpenenenue [IJIMC. Pacckaszars 00 ycrpoiictse [TJIMC dupmer Altera.

— 2) CunresupoBarh cxemy Ha si3bike Verilog HDL: cuéTumk ¢ mpsiMbIM B 0OpaTHBIM CUETOM C
BO3MOXKHOCTBIO BBIOOpA HANpaBieHHUs CUETA 110 BHEIITHEMY YIPABJIAIOIIEMY CUTHAIY.

— 1) IlpuBecTn OCHOBHBIE OTEPATOPHI SA3bIKA MporpaMmmupoBanus Verilog, pacckasars 0 TpaBu-
Jax TpeACTaBICHUs LEeNIbIX U BElEeCTBEHHBIX yucen Ha sa3bike Verilog HDL. Ilpumeps! ucnonb3oBanus
OCHOBHBIX OIIEPaTOPOB.

— 2) Cunre3upoBath cxemy Ha si3bike Verilog HDL: Moxyns i cyMMHUpPOBaHUS U YMHOXKECHUS
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KOMIUIEKCHBIX YHCEJ pa3psiiHOCThIO 14 OuUT.

4 MeToanyecKkue MaTepuabl
Jns obGecnieueHus mpoiecca OOy4eHHsI U pelleHus 3a1a4 O0y4eHHs] UCIOJIb3YIOTCS CIEIYIOIINe
MaTepuaIbl:
— METOJMYECKHe MaTepuabl, ONpeaesonIie MPoLUeaypbl OLICHUBAHUS 3HAHUN, YMEHUI, HaBbI-
KOB ¥ (MJIM) OTIBITA JESATCILHOCTH, XapaKTePU3YIOIINX 3TAIbl (OP-MUPOBAHHSI KOMIIETCHIIUN, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHas JUTEpPaTypa
1. Cremenko B.b. ININC ¢upmsr Altera: snemeHnTHast 6a3a, cucTeMa NPOSKTUPOBAHUS U S3bIKU
omucanus ammapatypel. - M.: JMK TIlpecc, 2010. - 573 c. [OnexkrpoHHbIii pecypc]. -
http://e.Janbook.com/book/60976

4.2. JlonosHUTEIbHAS JJUTEpaTypa
1. 3otoB B. 0. IlpoexkTnpoBaHue BCTpaMBaeMbIX MHKPOIPOIIECCOPHBIX CHCTEM Ha OCHOBE
[IJINC ¢pupmbr XILINX®. - M.: T'opsiaas munus-Tenexom, 2006. - 519¢. (manmuue B 6udbmioreke TYCYP
- 41 7K3.)
2. Vrpromos E. I1. ludposas cxemorexnuka: YueOHOe mocodue it By30B. - 2-¢ U31l., epepad.
u jot. - CI16.: BXB-IletepOypr, 2004. - 782c¢. (Hanmuuune B 6udmmoteke TYCVYP - 20 3x3.)

4.3. O0s13aTesibHbIE Y4eOHO-MeTOoAUuYeCKHe NM0CO0us

1. TIporpamMmupoBaHHE JOTUYECKHX MHTETPATBHBIX CXeM: MeToaudyecKue yka3aHus K jabopa-
TopHbIM pabotam / KprokoB f. B., [TokamectoB [I. A., OpnaeraeeB XK. T. - 2014. 51 c¢. [DnekTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3898, cBoOOAHBIHA.

2. IlporpammupoBaHHUE JOTMUECKHX MHTErpajbHBIX cXeM: MeToauyeckue yka3aHus 1O MpoBe-
JCHUIO MPAKTUYECKUX 3aHATUH U OpraHu3aluu camocTosTenabHoil padotel / Kpiokos f. B., IlokamecToB
. A., Opaemees XK. T. - 2014. 77 c¢. [OnektpoHHwlii pecypc] - Pexum pgocrtyna:
https://edu.tusur.ru/publications/3901, cBOGOAHBIIA.

3. IMudporoii akcenepometp: MeTomudyeckne ykazaHus K JiaboparopHoit padote Ne8 mo mucim-
wimHe «[IporpamMupoBanue jgoruyeckux MHTErpaibHbIX cxem» / EBceeB A. A., AGpamenko A. lO. -
2016. 9 c. [DnexTponHsIil pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6052, cBOOOIHBIH.

4.4. Ba3pl JaHHBIX, HH(POPMAINOHHO CIPABOYHbIE H MOUCKOBBIE CHCTEMBbI
1. OO6pa3zoBarenbHbIid IOpTad edu.tusur.ru
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