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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
Hucuuminna «IIporpammupoBanue goruueckux uHTerpanbHbix cxem» (b1.B.OJ1.11) otHOCHTCS K
650Ky 1 (BapuaTuBHas 4acTh).
[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 AUCIUILTHHBI COCTaBIsAeT 4.0 3a4eTHBIX IWHUIIBI U MIPE/ICTABICHA B Ta0JIH -

%264&11/1.1121 4.1 — TpynoeMKoCTb JUCIUILINHBI

Bunpl yueGHOI nestenbHOCTH Bcero uacos CemecTpsl

8 cemecTp 9 cemecTtp 10 cemecTtp

AynuaTopHbI€ 3aHATHS (BCETO) 42 8 18 16
Jlexuun 8 6 2
[IpakTuueckue 3aHATHS 18 2 8 8
JlaboparopHbie pabOTHI 16 8
CamocTosiTenbHas paboTa (Bcero) 98 64 18 16
[ToaroroBka K KOHTPOJBHBIM paboTaM 3
BoinonHeHne HHAUBUAYATbHbBIX 3a/1aHUN 8 8
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OdopmiteHre 0TYETOB 10 JIAOOPATOPHBIM 12 2 6 4

pabotam

[TpopaboTka JICKIIMOHHOTO MaTepHraia 16 16

CamocTosTeNnbHOE U3yYEHUE TEM 14 6 8

(BOIIPOCOB) TEOPETHUYECKOM YaCTH Kypca

Hanucanue pedeparos 30 30

[ToaroroBka kK MpakKTUYECKUM 3aHATHSIM, 13 2 4 7
ceMHUHapam

BrInonHeHne KOHTPOJIBHBIX paboT 2 2
Bcero (0e3 ax3aMeHa) 140 72 36 32
IToxroroBka m crmada 3auera 4 4
OO6m1ast TpyI0€MKOCTh 4 144 72 36 36
3auetHble EauHunnl 4.0 2.0 2.0

5. ConepsxkaHue TUCHUTLIMHBI

5.1. Pa3znesnl JUCHUILIMHELI 1 BUALI 3aHATHI
Paznensl AMCIUITITMHBL U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUABI 3aHATUH

= | 2 | E
S & | %
= S a = L <
3 a = 8= 2 =
= O o = g S ﬂi =
S| 3
Ha3Banus pa3nenoB 1UCHUTIIIMHBL % % = % g § & %
= 5 g & s 9 =
= < ) o 9 Q =
: & 5 =g gs
< ) S
o & =
= @)
8 cemecTp
1 O6mwe cBeneHus 00 HHTETPATHHBIX 2 2 0 12 16 |IIK-1, [IK-7
cXeMmax ¢ mporpaMMHUpPyeMOi CTPYKTYpOi
(UCIIC).
2 MeTtono0rust 1 MapupyT IpOeKTUPO- 2 0 0 36 38 |IIK-1, IIK-7
Banus Ha [JINC.
3 Crpykrypa CAIIP ais npoeKkTupoBaHUs 2 0 2 16 20 |IIK-1, [IK-7
Ha [IJINC.
Hroro 3a cemectp 6 2 2 64 74
10 cemectp
4 ®dyukimonanbHas Bepudukamms HDL- 0 6 0 3 9 [IK-1, TIK-7
ONMCAaHUM.
6 SI3piku onucaHus HUPPOBBIX YCTPOUCTB 0 2 8 13 23 |IIK-1, [IK-7
(Hardware Description Languages -
HDL).
Hroro 3a cemectp 0 8 8 16 32
9 cemecTtp
5 S3b1ku onucaHus MUQPPOBHIX YCTPOMCTB 0 8 4 10 22 |IIK-1, TIK-7
(Hardware Description Languages -
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HDL).

7 ®ynkunoHanbHas Bepupukanus HDL- 2 0 4 8 14 |1IK-1, ITK-7
OIUCaHUH.

Hroro 3a cemectp 2 8 8 18 36

Hroro 8 18 18 98 142

5.2. Conep:xanue pa3aesioB JMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHne pa3IeoB TUCIUIUIAH (TI0 JICKITHSAM) IPUBEICHO B Tabmmie 5.2.
Tabmuua 5.2 - CogepkaHue pa3aenoB AUCHUIUIHH (TIO JEKIUSIM)

3 =
s | i
~
Haspamms paanenos Copneprxanue pas3zienoB JUCHUILIMHEI 110 s - § %
JEKIUAM 2 s 2
=S 22
e e g
= o
8 cemecTp
1 O6mue cBenenHust 00 HHTETpabHBIX | OOIIMe CBECHNsT 00 HHTETPAIbHBIX CXE- 2 [K-1, TIK-
cXxemax ¢ nporpaMMHUpyeMou Max € MPOrPaMMUPYEMON CTPYKTYPOM 7
ctpykrypoii (MCIIC). (UCIIC). Knaccudpukarms mudpoBbIx
MHUKPOCXEM.
Hroro
2 MeTtononorus 1 MapipyT Meronos10r1s ¥ MapUIPyT IPOEKTUPOBA- 2 IK-1, TIK-
npoektupoBanud Ha [TJIMC. Hus Ha [IJIMC. OcHOBHBIE 3Tanbl MPOEK- 7
THUPOBAHUS LIUPPOBBIX YCTPOUCTB HA
IJIAC.
Hroro 2
3 Crpykrypa CAIIP s Crpykrypa CAIIP nis npoexTupoBaHus 2 [IK-1, IIK-
npoextupoBanus Ha [IJIUC. Ha [TJIMC. O630p mporpaMMHBIX CPEICTB 7
11 npoexktuposanus Ha [TJIMC.
Hroro 2
Hroro 3a cemectp
9 cemecTp
7 ®yHKIMOHAIbHAS BepUUKaLIHS OynkuuroHanbHas Bepudukanns HDL- 2 [K-1, TIK-
HDL-onucanwii. onucanuil. MTHCTpyMEHT MOAENnMpOBaHus 7
ModelSim. Muactpyment SignalTap.
Hroro 2
Hroro 3a cemectp 2
Hroro 8

5.3. Pa3nenbl JMCUMILNIMHBI M MEKIMCUMILINHAPHBIE CBA3H ¢ 00eCceYnBAKIIMMH (NPeAbl Ty IIUMH)
U obecneynBaeMbIMU (MOCJIEAYIONIUMH) JUCHUTIIMHAMU
Paznenpl QUCHUIUIMHBI M MEXAUCHUIUTMHAPHBIC CBSI3U C 00ECTICUMBAIOIIMMHU (TIPEABIAYIIUMU) U
obecrieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUIMHAME TIPEICTAaBICHBI B TabuIe 5.3.
Tabmuua 5.3 - Pa3nensl AUCHUIUIMHBI M MEKIUCIUILTHHAPHBIC CBSI3U

Ne paznenoB qaHHOUN AUCHUTUIHHBEL, IS KOTOPBIX HEOOXOAUMO
HauMeHOBaHKE TUCIHUILIMH H3ydeHre 00ecreurBarouX U 00eCeYnBaeMbIX JUCIUILTUH

1 2 3 4 5 6 7

[IpenmmecTByroue AUCIUTUTHHBI
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IPOLIECCOPBI

1 ludposie ycTpoicTBa U MUKPO-

+

5.4. CooTBeTCTBHE KOMIIETEHIUI, GOPMUPYEMBIX NPU U3YyYe€HUH TUCHUIIINHBI, U BUA0B 3aHATHH
CooTBeTcTBHE KOMIETEHIUH, (POPMUPYEMBIX MPU HM3YUYEHUH IWUCIUIUIMHBI, ¥ BHJIOB 3aHATHU

MpeICTaBJICHO B Tabimiie 5.4

Tabmura 5.4 — CooTBEeTCTBHE KOMIIETCHIIMN U BUJIOB 3aHITUH, (POPMHUPYEMBIX TIPU W3YYEHUH TUCITHILIH -

HBI
Bunrwl 3ansatuit
= B =
s £ 8
= = Q <
= = g .
:( < <
i 3 e 3
() = i) o s
5 = = o A @DopMBbI KOHTPOJIS
5 % 3 2 S
@]
c = g e =
~ S s S
) o N
> ) Q
< it} o)
5 : :
@)
[TK-1 + + + + KoHnTposbHas pabora,
KoHcnekt caMonoaroToBku,
[IpoBepka KOHTPOJIBHBIX pa-
60T, OTueT no nabopatop-
HOM pabote, Onpoc Ha 3aHs-
tusx, Pedepar, Otuer mo
MIPAKTHYECKOMY 3aHSATHUIO
[1K-7 + + + + Kontponsnas padora,
KoHncnekt caMonoarotoBku,
IIpoBepka KOHTPOJIBHBIX pa-
6ot, OTyeT o aboparop-
HOM pabote, Onpoc Ha 3aHs-
tusx, Pedepar, Otuer no
IIPAKTUYECKOMY 3aHSATHUIO
6. UnTepakTBHBIE MeTOABI U GOPMBbI OPraHU3aUMU 00yYeHUs
He npenycmorpeno PYII

7. JlabopaTtopHble paGoThl

HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7. 1 — HaumeHnoBanue 1a0opaTopHbIX padoT

3 =
3 = =
Z > 5
HasBanus paznenon HaumenoBanue nabopatopHbix padoT § T § E
= g =
Y o 2
= o
8 cemecTp
3 Crpykrypa CAIIP nnsa Coznanue npoekta B Quartus 1. Jloruue- 2 [IK-1, IIK-
npoektuposanus Ha [TJINC. CKHE CXEMBI. 7
Uroro 2
Hroro 3a cemectp 2
9 cemectp
5 SI3bIku onucaHus HUPPOBBIX CueTunky U AeIUTENN YacTOTHI. 2 IIK-1, TIK-

CornacoBaHa Ha noprane Ne 19123 6



ycTporictB (Hardware Description [IupOTHO-UMITYSIECHAST MOTYJISIIHSL. 2 7
Languages - HDL). Hroro 4
7 OyHKUMOHATIbHASA BepU(UKaLus Wntepodeiic SPI. 4 IK-1, TIK-
HDL-onucanwmii. Hroro 4 7
Hroro 3a cemectp 8
10 cemectp
6 SI3pIku onucaHus UPPOBBIX Marmnbl KoHeuHBIX cocTosiHui (FSM). 2 [IK-1, IIK-
{CTP OHCTB (H}?Ir)ciware Description OubTp ¢ KOHEYHOU UMITYJIbCHOU Xapak- 7
anguages - )- TEPUCTUKON
[Mudposoii akcenepomeTp 4
Hroro
Hroro 3a cemecTtp 8
Hroro 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmeHnoBaHMe MpakTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmmiie §.1.
Tabmuua 8. 1 — HaumeHoBaHUE MPaKTUYECKUX 3aHATHI (CEMUHAPOB)
3 =
Q = =
o e o T
HanmMeHoBaHUE IPaKTHYECKUX 3aHATHH < > 0
HasBanus pa3nenos z =
(cemuHapoB) 2 s 2
= o, =
a o 2
= iS)
8 cemecTp
1 O6mwme cBeneHus 00 nHTErpadbHBIX | BBenenue B [TJIMC 2 ITK-1, TIK-
cXemax ¢ mporpaMMHUpyeMou Hrtoro 7
ctpykrypoii (MCIIC).
Hroro 3a cemectp 2
10 cemectp
4 OyHKkuMOHATIbHAS BepUpUKaLUsA [{udpoBsie TOrHYecKre CXEMBI. IK-1, TIK-
HDL-onucanmii. WNuctpyment moaenupoBanus Modelsim. 7
Hanucanne TeCTOBBIX MOMYIIEH.
Uroro
6 S3p1ku onMcanust UGPPOBBIX CHaBUTOBBIE PETUCTPHI IIK-1, ITK-
ycrporictB (Hardware Description Wroro 7
Languages - HDL).
Hroro 3a cemectp 8
9 cemecTp
5 A3bIkM onucaHus HUPPOBBIX Omnepanuu ¢ TpUrrepamu Ha si3bIKe 2 IK-1, TIK-
yctporictB (Hardware Description Verilog. 7
Languages - HDL). OcHOBHBIE 2JIEMEHTHI M (YHKITUH SI3bIKA 4
Verilog
MynbTUIIIIEKCOp, AEMYIBTUILIEKCOP, Je- 2
mmdparop.
Uroro 8
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Hroro 3a cemectp 8
Hroro 18
9. CamocTrosiTesqibHasi paboTa
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHIINH PEICTaBICHbI B
tabmure 9.1.
Tabmua 9.1 - Buasl caMoCTOSATENHHOM PaObO0ThI, TPYIOEMKOCTh B (POPMHUPYEMBIE KOMITETSHIIUH
3 =
Q = g
o e o T
Bunbl camocTrosiTenbHON & > ©
Hassanus paznenon = o = ®opMbI KOHTPOJIS
6 (] = O
paboThI L s 2
X g8 =
> &3
o =
= S
8 cemecTp
1 O6mue cBeneHus oo ITonroToBka k npakTuye- 2 |IIK-1, KonTposnpHas pabora,
WHTETPAJIbHBIX CXeMaX C | CKMM 3aHSITHUSAM, CEMUHA- [K-7 Onpoc Ha 3anarusx, [Ipo-
porpaMMUpyeMon pam BEpKa KOHTPOJIBHBIX pPaboT
cpyktypoit (UCIIC). CamocrosiTenbHOE U3yUe- 6
HUE TeM (BOIPOCOB) Teope-
TUYECKOM YacTH Kypca
[IpopaboTka JIeKIIMOHHOTO 4
Marepuaa
Hroro 12
2 Merononorus u Hanmcanue pedepaton 30 |IIK-1, KonTposnpHas pabora,
MapIipyT TIpopaBoTka JEKIHOHHOTO 6 ITK-7 Ompoc Ha 3aHsATUAX, Pede-
MIPOEKTUPOBAHUS Ha MaTepuana par
[JInC.
Uroro 36
3 Crpykrypa CAIIP nnis | [IpopaboTka JIEKIIMOHHOTO 6 |TIK-1, Kontponsnas padora, OT-
MPOEKTUPOBAHUS HA Marepuasa ITK-7 4eT 1o JabopaTopHOi pa-
I[JI1C. Te, [IpoBepKka KOHTPOJIb-
mc OdopmiieHne 0TIETOB TIO 2 bore, é)o Cpka KOHTPOIT
naboparopHeIM paboTam HBbIX paboT
BrinosnHenne nHAUBHUIY- 8
aJbHBIX 33JIaHUN
Uroro 16
Hroro 3a cemectp 64
9 cemectp
5 SI3BIKM oTIHcaHHusA [ToaroroBka k mpakThye- 4 TIK-1, KoncriexT caMoI1iororos-
HU(POBBIX YCTPOUCTB CKHM 3aHATUSAM, CEMHHA- [K-7 ku, KoHTponpHas padora,
(Hardware Description pam Ompoc Ha 3ausaTusax, OT-
Languages - HDL). YeT 110 JIabopaTOpHOU pa-
guages ) CamocTtosiTenbHOE H3yue- 4 6e 0 abopaTopHoH p
T
HUE TeM (BOMPOCOB) Teope- oTe
THUYECKOM 4acTH Kypca
OdopmiteHre 0TIETOB TIO 2
JabopaToOpHBIM paboTam
Hroro 10
7 ®yHKIMOHAIBHAS CamocrosTenbHOE U3yde- [IK-1, Koncnexkr camonoaroros-
Bepudukaruss HDL- HHUE TeM (BOMPOCOB) Teope- I1K-7 k#, Onpoc Ha 3aHATHX,
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OTNMCAaHUH. TUYECKOM YacTH Kypca Otyet mo maboparopHOU

OdopmiieHre 0TYETOB 110 4 pabore

J1abopaToOpHBIM paboTam

Utoro 8
Hroro 3a cemectp 18

10 cemectp

4 dyHKuMOHANbHAS IToaroroBka K npaxkTuye- 3  |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
Bepudukarus HDL- CKHUM 3aHSATUSIM, CEMHHA- [1K-7 YeT M0 MPaKTUYECKOMY 3a-
ONMCAaHUM. pam HSTUIO

Hroro
6 SI3pIKku onMcaHus BrinosiHeHNE KOHTPOJIBHBIX 2 [IK-1, KontponsHnas pabdora,
IU(POBBIX YCTPOUCTB pabot I1K-7 Omnpoc Ha 3ansaTHAX, OT-

Hardware Description YeT I TOPHOM pa-
i ardware EFBLpt 0 [ToaroroBka kK mpakTuue- 4 66 (i_[na6opa OpHOH pa
anguages - ). CKIM 3aHATHAM, CEMHHA- oTe, é)OBepKa KOHTPOJIb-
HBIX T

pam pabo

OdopmieHre 0TYETOB T10 4

J1abopaToOpHBIM paboTam

[ToaroroBka Kk KOHTPOJIIb- 3

HBIM paboTam

Hroro 13
Hroro 3a cemectp 16

IloaroroBka u cmaya 3a4era 4 3auer
Hroro 102

l.

9.1. TeMbI KOHTPOJIBHBIX PadoT

2. PeanusoBarh Ha s3bIke Verilog aenuTensb 4acTOThl ¢ ACHHXPOHHBIM COpPOCOM, YTOOBI MOy -
YUTb TAKTOBBIN CUTHAJ ¢ yacToTou paBHOM | I'i. HacTora BxomHoro curHana 256 I'u. Hapucosats 3mropsl
HanpsHKEHUH, IeMOHCTPHUPYIOLUe paboTy JeTuTeNs.

3. PeanmzoBarb 16 — pa3psiaHBIi CHETUHK ¢ BO3MOXKHOCTBIO peBEpCUBHOrO cueta. Hanpasnenue
cueTa yKa3bIBaeTCs JIOTHYECKUM YPOBHEM Ha Bxoje. Jlornueckuii Hob — npubasiser eaunuy, Jlornye-
CKasl €IMHNIIA — OTHUMAET.

4. Peanu3oBarh BBIYMCIUTEIBHOE YCTPOMCTBO AJIS CIIOKEHUS, BBIUMTAHUS M YMHOXKEHUS JIBYX
KOMIUIEKCHBIX 4rcell. BXOIHBIMU TaHHBIMU JJI yCTPOMCTBA SIBISAETCSA 4eThIpe 12-pa3psIHbIX 4uCia, T
IIEPBBIC J[BA: pEaJIbHOE U MHUMOE 3HAYEHUE IIEPBOr0 YUCIIa, IIOCIEIHUE 1BA: PEAIIbHOE U MHUMOE 3Haye -
HUE BTOporo uncia. OObICHUTH BEIOOP Pa3psiIHOCTH BBIXOAHBIX JaHHBIX.

9.2. Tembl 1JI1 CAMOCTOSITEJILHOTO U3YYEHUS TEOPETHYECKOH YacTH Kypca
1. Apxutekrypa u cxemorexuuka [TJIMC. Tumsr xoprmycoB ITJIMC. CrnocoOsl koH(MUTYpauu
[JINC.
2. WUzyuenmss Bo3moxknocted CAIIP s  QyHKIIMOHAIBHOTO MOJAEIHPOBAHUSL.
TimeQuest Timing Analyzer 1 METOIOB ONITHMHU3AIIUK KOJIA.
3. Cunresupyemocts HDL-onucanui.

N3yuenus

9.3. TeMbl HHAUBUAYAJIbHBIX 32JAHUI
1. PeanuzoBarb npuBenéHHyto Ha pucyHke cxemy B CAIIP Quartus, mpoBecTH MOAECIMPOBAHUE
MOJTYYEHHOM CXEMBI.
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10. KypcoBasi paGoTa (IpoexT)
He npenycmotrpeno PYII

11. PeiiTuHroBasi cucremMa Jisi OLEHKH YCIIeBAE€MOCTH CTY/IEHTOB
He npenycmorpeno

12. Y4yeOHO-MeTOAMYeCKOEe 1 MH(OPMALMOHHOE 0OOecneyeHne TUCUMIIIMHBI

12.1. OcHoBHas JuTEpaTypa
1. Cremenko B.b. INIMC ¢upmsr Altera: snemenTHast 6a3a, cucteMa MPOSKTUPOBAHUS U S3bIKU
onucanus ammapatypel. - M.: JMK TIlpecc, 2010. - 573 c. [DOnexkrpoHHbIli pecypc]. -
http://e.lanbook.com/book/60976

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. 3otoB B. 0. IlpoexkTHpoBaHue BCTpaMBaeMbIX MHKPOIPOIIECCOPHBIX CHUCTEM Ha OCHOBE
[IJINC ¢pupmbr XILINX®. - M.: T'opsiaas munus-Tenexom, 2006. - 519¢. (manmuue B 6udbmioreke TYCYP
- 41 7K3.)
2. VYrpiomos E. I1. Iludposas cxemorexnuka: YuedbHoe mocoOue ajs By30B. - 2-€ U31l., mepepad.
u joi. - CI16.: BXB-IletepOypr, 2004. - 782c¢. (Hanmuuune B 6udmoteke TYCVYP - 20 3x3.)

12.3 YueOHO-MeTOAHIECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIE Y4eOHO-METOAMYeCKHEe MOCOOUs

1. TIporpammupoBaHUE JIOTUYECKHX MHTETPATBHBIX CXeM: MeToandecKue yKa3aHus K Jrabopa-
TopHbIM paboram / Kprokos fI. B., IlokamectoB /1. A., OpabineeB XK. T. - 2014. 51 c. [DnekTpoHHBIH pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3898, nara obpamenus: 28.04.2017.

2. IIporpammupoBaHUE JIOTUYECKMX MHTETPajbHBIX cxeM: MeToauueckue yka3aHHs 110 IpoBe-
JCHHUIO TPAaKTUYECKHUX 3aHATUH W OpraHu3aluu caMocTosTeabHO padotel / Kprokos f. B., IlokamecToB
A. A, Opxoemees K. T. - 2014. 77 c. [OnekrpoHHblii pecypc] - Pexum pocryna:
https://edu.tusur.ru/publications/3901, nara o6pamenus: 28.04.2017.

3. Iudposoii akcenepomeTp: Metoauueckue ykazaHus K J1abopaTtopHoil pabore Ne mo nucuu-
wmHe «[IporpamMupoBanue normyeckux MHTErpainbHbIX cxem» / EBceeB A. A., AGpamenko A. lO. -
2016. 9 c. [DnextpoHHblii pecypc] - Pexum nocryma: https://edu.tusur.ru/publications/6052, nara 06-
pamenus: 28.04.2017.

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

Y4ueOHO-MeTOANYEeCKHEe MaTepHaibl JUI CAMOCTOSTENBHON M ayTUTOPHOI paboThl 00YyJaroIuXCs
U3 YMCJIa MHBAIMJOB MPEAOCTABIAIOTCSA B (hopMax, aAanTHPOBAHHBIX K OTPAHUYEHUSM UX 37I0POBbS H
BOCIIpUATHS HH(OpMALIUHL.

JL1s1 JIMI ¢ HApYIIEHUSIMM 3PeHust:

- B ()OpME IITEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1s1 JIMI ¢ HApYIIEHUSIMH CJIyXa:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie4yaTHoOU opme.

J1s1 M1 ¢ HApYIIeHUSIMHM ONIOPHO-ABUTaTe/ILHOI0 annapara:

— B (hOpMe IITEKTPOHHOTO JIOKYMEHTA;

- B Ie"yaTHOU hopme.

12.4. Ba3bl JaHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CUCTEMBbI U TpedyeMoe
NMporpaMMHoe odecrneyeHue
1. OO6pa3zoBarenbHblii HopTai edu.tusur.ru

13. MarepuaibHO-TeXHMYECKOE O0ecnieYeHue TUCIHIINHBI
13.1. O0mue TpeOOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY 00eCleYeHH 0 TN CIIUTIINHbI

13.1.1. MarepuajibHO-TeXHUYECKOe o0ecnevyeHue sl JIEKIIMOHHBIX 3aHATH I
I[JISI IMPOBCACHUA 3aHATUN JICKIIUOHHOTI'O THUIIA, I'PYIIIOBBIX U HHAWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TC-
KYILIEr0 KOHTPOJISL U MPOMEXKYTOUHOM aTTECTAIl[UU UCIOJIb3yeTcs yueOHasi ayIuToOpusi, C KOJIMUYECTBOM IO-
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CaZIOYHBIX MECT He MeHee 22-24, o0opymoBaHHasl JOCKOM, MPOEKTOPOM M CTaHIApTHOW ydeOHOI mebe-
7610, IMEIOTCSI HarsIsIHbIe TTOCOOUS B BHJIE MIPE3ECHTAIINHN 110 JICKIIMOHHBIM pa3JiesiaM JUCIUTLTHHBI.

13.1.2. MaTepuajibHO-TeXHUYEeCKOe obecredeHue I NPAKTHYEeCKUX 3aHATHI
Aymuropuu 309, 314a, 3146 u 318 xadenper TOP ocHalieHbl NepCcOHAIBHBIMUA KOMITBIOTEPAMU U
HEOOXOAMMBIM MPOTPAMMHBIM 00€CTICUEHHUEM JIJISl TPOBEICHUS JIA0OPATOPHBIX PA0OT U MPAKTUYECKHUX 3a-
HaTul, umerorcs omiagoynsie maatel DEO-NANO na 6a3e [IJIMC Cyclone IV. CoctaB HE00X0aHMMOTo
obopynoBanus: 10 pabounx cranmuii Ha 6asze nporeccopoB Intel Core 15 nnm Core 2 Duo. Ucnons3yercs
JMILIEH3MOHHOE MporpaMMHOe oOecredeHue, MakeTsl Bepcueil He Hmwke: Microsoft Windows XP
Professional with SP3/Microsoft Windows 7, Microsoft Office mnu LibreOffice, Altera Quartus Prime.

13.1.3. MaTepuajibHO-TeXHHYECKOe oOecrneueHue /1Jis1 J1a00paTopHbIX padoT
Aymuropun 309, 314a, 3146 u 318 xadenper TOP ocHamieHsl mepcOHAIBHBIMUA KOMITBIOTEPAMU U
HEOOXOIMMBIM TIPOTPAMMHBIM 00ECTICUCHHUEM JIJISl TIPOBEICHHUS J1a00paTOPHBIX pabOT U MPAKTUYECKUX 3a-
HaTul, umerorcs omianounbie miatel DEO-NANO na 6a3e IIJIMC Cyclone 1V. CoctaB HE0OX0AHMMOTO
obopynoBanus: 10 pabounx cranuii Ha 6asze nporeccopoB Intel Core 15 nnu Core 2 Duo. Ucnons3yercs
JHMIIEH3MOHHOE TpOorpaMMHOE oOecredeHne, MakeTsl Bepcueil He Hmke: Microsoft Windows XP
Professional with SP3/Microsoft Windows 7, Microsoft Office mnu LibreOffice, Altera Quartus Prime.

13.1.4. MaTepuaibHO-TEXHHYECKOE 00ecrieyeHue 1JIsl CAMOCTOATEIbHOI padoThl
s camocTosATeNbHOM paboThl HCIONb3yeTcsl yueOHasi ayauTopHs (KOMIBIOTEpHBIN Kiacc), pac-
noJiokeHHast o aapecy 634034, r. Tomck, yn. Bepmmanna, 47, 1 atax, aya. 126. CoctaB 000pynoBaHus:
yaeOHasi MeOenb; komnbioTepsl kiacca He Hibke [IDBM INTEL Celeron D336 2.81T. - 4 mT.; KOMIbIO-
tepsl noakimoueHsl k ceth UHTEPHET u oOecrieunBaroT AOCTYN B AJIEKTPOHHYIO HH(DOPMAIIMOHHO-
00pa3oBaTeIbHYIO Cpely YHUBEPCHUTETA.

13.2. MaTepuajibHO-TeXHUYECKOe o0ecnedeHre JUCHUIIMHBI VIS JIMI ¢ OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI

OcBoenne nucuuruivHbl dunaMu ¢ OB3 ocyiecTBiasieTcs: ¢ UCONb30BAHUEM CPEICTB 00ydeHUs
00I11ero ¥ CHenHUaIbHOrO Ha3HAUCHMS.

[Tpu oOy4eHUH CTYAEHTOB ¢ HAPYLWIEHUSIMHU CJIyXa IPeIyCMOTPEHO MCIOIb30BaHUE 3BYKOYCHIIH-
BalOIIEH anmapaTypbl, MYIbTUMEAUUHBIX CPEIACTB M JIPYTUX TEXHUUYECKUX CPEACTB NpHeMa/Tiepenayunt
yueOHOM MHpOopMaIMK B TOCTYIHBIX (pOopMax JUIsi CTYAEHTOB C HapyIICHUSMHU ClyXa, MOOUILHON cHCTe-
MBI 00y4EeHHS ISl CTYJEHTOB C MHBAJIHIHOCTBIO, TOPTATUBHON MHAYKIIMOHHONW CUCTEMbI. YueOHas ayJiu-
TOpUS, B KOTOPOH 00ydaroTCs CTYAEHTHI C HapyIIEHHEM CiIyxa, 000py/l0BaHa KOMITbIOTEPHON TE€XHUKOM,
ayIMOTEXHUKOW, BUACOTEXHUKON, IJIEKTPOHHON TOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 0O0ydeHnH CTYAEHTOB ¢ HAPYLIEHUSIMU 3PEeHUSIMHU MIPETYCMOTPEHO HUCIIOJIb30BAaHUE B JIEKIIH-
OHHBIX U Y4EOHBIX ayITUTOPUSAX BO3MOXKHOCTH MPOCMOTpA YHAJIEHHBIX OOBEKTOB (HampuMmep, TEKCTa Ha
JTIOCKE MJTU cllaiifia Ha SKpaHe) MPH IMOMOIIHM BUICOYBEIMUUTENEH A yAaJeHHOTO IPOCMOTpa.

[Tpu 0Oy4eHHHU CTYIEHTOB ¢ HAPYLIEHHUSIMH ONOPHO-ABUIaTEeJLHOI0 ANNAapaTa HCIOJIb3YIOTCS
aJbTepPHATUBHBIE YCTPOMCTBA BBOJAa MHGOpMAIMU U JAPYrue TEXHUYECKUE CPEICTBa MpueMa/mepenadu
yueOHO#l nH(popMalUu B JOCTYMHBIX (opMax sl CTYAEHTOB C HapyIIECHUSIMHU OIOPHO-ABHIaTEIbHOTO
anmapara, MOOMIIbHOM cuCTeMbl 00yYEHUS IS JIFOJIEH ¢ MHBAIMIHOCTBIO.

14. ®oH OLIEHOYHBIX CPEICTB

14.1. OcHoBHBbIE TPeOOBaHMSA K (JOHTY OLIEHOYHBIX CPEICTB U METOANYECKHE PeKOMEHIallun
@DOHJ OLIECHOYHBIX CPEJCTB U TUIOBbIE KOHTPOJbHBIE 3aJaHMsI, UCTIOIb3yeMbIe I OLIEHKH chop-
MHUPOBAHHOCTU M OCBOECHUS 3aKPEIUICHHBIX 3a JUCIUIUIMHOM KOMIETEHUHMU MPU NPOBEACHUU TEKYLIEH,
MIPOMEKYTOYHOM aTTeCTallMy MO JUCHUILIMHE MPUBEACH B MPUIIOKEHUH K paboueil mporpamme.
Ha TCPBOM JICKIMOHHOM 3aHATUH MMPCNOAABATCIIb JOJIKCH ONPCACIINTE OCHOBHBIC LICTIU U3YUCHUA
JTUCIUIUIMHBI, PEKOMEH/IOBaTh JIUTEPATypy UIsl CAaMOCTOSTENBHOIO M3Y4YEeHHMsI, paccKka3aTb O MOPSJIKE U
MCTOAUKAX IMMPOBCACHUSA 3aHITHUH.

14.2 TpeboBaHusi K GOHIY OIEHOUYHBIX CPEIACTB /IS JIMI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbA
I[JISI CTYI[GHTOB C UHBAJIMIHOCTBIO HpeIIYCMOTPGHBI JOITIOJIHUTCIBbHBIC OLICHOYHBIC CpeI[CTBa, Hepe-
YCHb KOTOPBIX yKa3aH B TaOJIHIIC.

CornacoBaHa Ha noprane Ne 19123 11



Tabauna 14 — lonoTHUTeIbHBIE CPeICTBA OLCHUBAHMS JISI CTYICHTOB C HHBAJTH/IHOCTBIO

KaTCFOpI/II/I CTYACHTOB

Buanl 1OMOIHUTEILHBIX OLIEHOYHEIX
CpEJIICTB

@DopMBbI KOHTPOJISI U OLICHKU
pe3yabTaToOB 00yUEHUS

C napyumeHusMu
ciryxa

TecTsl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[Tpeumy1ecTBEHHO MUCHMEHHAS
npoBepKa

C napymeHusMu
3peHus

CobecenoBanue 10 BOIPOCAM K 3a4eTy,
OIIPOC TIO TEPMUHAM

[TpenmMyIieCTBEHHO yCTHAs IPOBEPKa
(MHIMBUAYATBHO)

C napyueHusMu
OIIOPHO-
JBUTATEJILHOTO
anmapara

Pemenne MUCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTI>I, IIMCBbMCHHBIC
CaMOCTOSTENIbHBIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpCI/IMyme()TBeHHO JUCTaHIITMOHHBIMUA
MCTOAaMM

C orpaHUuYEHHUSIMH 110
OO0IIEeMeTUITUTHCKIM
MOKa3aHUSM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOMIPOCHI K 3a4ETy,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpenMy1iecTBEHHO IPOBEpPKA
METOJIaMH, UCXO/ISl U3 COCTOSTHUS
00ydaronierocsi Ha MOMEHT IPOBEPKHU

14.3 MeToau4ecKue peKOMEHIANMH 110 OLEHOYHBIM CPeICTBaM JIsl JIMI ¢ OTPAHNYCHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Jns crynentoB ¢ OB3 npenycmarpuBaercst ocTynHas popMa NpeIoCTaBICHH 3a/1aHUi OLIeHOY -
HBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B Ie4aTHOU (hopMe C YBETUUYEHHBIM LIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METOJIOM YTEHUSI ACCUCTEHTOM 3aJIaHus BCIIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

CryneHTaM ¢ MHBJIWAHOCTBHIO YBEJIMYMBAETCS BPEMsl Ha IMOJIIOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOMPOCHI. J{JIsl TAKMX CTYAEHTOB MpeIyCMaTpUBAETCs JOCTYyMHas (popMa mpeaocTaBIeHUs] OTBETOB Ha 3a-

JaHus1, a MMCHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HA0Op OTBETOB C MUCIIOJIH30BAHUEM YCIIYT ACCHCTEHTA,;

- MPEICTaBICHUE OTBETOB YCTHO.

[Iponenypa oneHWBaHUS pPE3yJAbTATOB OOYUEHHS MHBAIHIOB 10 JUCIHUILIMHE IMPEIyCMaTpHBAET
npegocTaBieHre nHpopManuu B popmax, aaanTHPOBAHHBIX K OTPAHUYEHHSIM UX 37I0POBbsI U BOCIIPUATHS

UH(pOpPMALINH:

JL1s1 1M1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B [1e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

JI1s1 1M1 ¢ HApyIIeHUsIMM CJIyXa:

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (popme.

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

- B (hopMe FJIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou opme.

[Tpu HeoOxomMMOCTH /17151 00YYAIOIIUXCS ¢ MHBAIUIHOCTBIO MPOIEIypa OLICHUBAHUS PE3yIbTaTOB
00y4eHHUs1 MOXKET MMPOBOUTHCS B HECKOIBKO ITAIOB.
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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

MOJICTHPOBAHNE OOBEKTOB U MPOIECCOB 1O TH-
MOBBIM METOJIKaM, B TOM YHCJIE C UCIIOJIb30Ba-
HUEM CTaHJIAPTHBIX MAKETOB MPHUKIAIHBIX MPO-
rpamMmm

Kon DopMyIMpOBKa KOMIETEHIINN Oranbl GOpPMUPOBAHUS KOMITETEHITUI
TIK-7 CIIOCOOHOCTBIO pa3pabaThiBaTh MPOEKTHYIO U JloymkeH 3HaTh TPUHITUIIBI, OCHOBHBIE aJITO-
TEXHUYECKYIO JOKYMECHTAIIHIO, 0QOPMIISITh 3a- | pUTMBI U yCTPOICTBA ITUPOBOI 00pa-
KOHYCHHBIC ITPOCKTHO-KOHCTPYKTOPCKHUE pabo- |OOTKH CHTHAJIOB; DJIICMEHTHYIO 0a3y U cXe-
TBI MOTEXHUKY HUPPOBBIX U MUKPOIPOLIEC-
COPHBIX YCTPOMCTB AJIEKTPOCBSI3U.;
TIK-1 CIIOCOOHOCTBIO BBIIIOJIHATE MATEMATHIECKOE p yerp p ’

JlomKeH yMeTh TPOBOIUTE aHAIIN3 U CUH-
T3 JIOTMYECKUX YCTPONCTB, CHHTE3UPO-
BaTh C UCIOJIH30BAHUEM COBPEMEHHON MU-
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-
YECKHX MPOIIECCOB MPH Nepeaade nHPop-
MAaIH; TEOPETUIECKUMU U IKCIICPUMEH-
TaJBHBIMH METOJIAMH UCCIICIOBAHMS C TIe-
JBI0 OCBOCHHS HOBBIX TIEPCIIEKTUBHBIX
TEXHOJIOTUI 00pabOTKH ITU(POBBIX CUTHA-
JIOB.;

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,

OOiagaeT quanas’oHoOM

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 Komnerennns I1K-7

[1K-7: ciocoOHOCTBIO pa3pabaThiBaTh NPOEKTHYIO M TEXHUYECKYIO JIOKYMEHTalLUI0, 0(pOpMIIsATh
3aKOHYEHHBIE IPOEKTHO-KOHCTPYKTOPCKUE PabOTHI.

s popmupoBaHus KOMIIETEHIMH HEOOXOUMO OCYIIECTBUTH P/l 3TANOB. DTanbl (POPMUPOBAHUS
KOMIETEHIIUH, TPUMEHSIEMbIC JJIS1 3TOrO BUIbI 3aHATUN U HCIIOJIb3yEMbIE CPEACTBA OLICHUBAHMS MpPE-
CTaBJIeHbI B Ta0nuLe 3.
OPMHPOBAHUS KOMIIETEHIIMU U UCIIOIb3yeMbl€ CPE/ICTBA OLICHUBAHUS

Cocrasn

3HaTh

YMmeTb

Baanern

CopepxaHue 3Ta-
II0B

Tpe6OBaHI/I}I " IpaBuJIa

o opMIICHUS TTPOCKTHOM U

TEXHUYECKOW JOKyMEHTa-
MU, a TAKXXE UCXOJHOI'O
kona Verilog HDL

MIPEACTABIISITH PE3YyIbTAThI
paboTHI M KICCIICTIOBAaHUH B
BHJI€ HAYYHO-TEXHUYE-
CKHX CTaTell M OTYETOB

CpeacTBamMu pa3paboTKu U
oopMIICHUS PA3TUIHON
MIPOEKTHOU U TEXHUYECKON
JIOKyMEHTAITU!

Bunnl zanstui

* IIpakTnueckue 3aHs-
TUS;

e Jlexnum;

* CamocTosTenbHas pa-
oora;

» JlabGopatopHsie pabo-
THI;

b

* IIpakTnueckue 3aHs-
THUS;

o Jlexmmuy;

* CamocTosiTenpHas pa-
oora;

» JlabopaTtopHbie pabo-
THI;

b

* CamocTosTenbHas pa-
0oTa;

* JlaboparopHbie pabo-
THBI;

Hcnons3yemsrie
CpeZcTBa OLIEHUBA-
HUS

* KonrponpHas pabora;

¢ KoHcriexkT caMomoaro-

TOBKU;
* Oryer o naboparop-
HOM paborTe;

* Omnpoc Ha 3aHATHSX;
* Pedepar;

* OTtyeT o MpakTUye-
CKOMY 3aHSTHIO;

* KoHnTpomnbHas pabora;
e KoHcCIIEKT caMOIIoaro-
TOBKU;

* Otuet no nabopatop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSIX;

* Pedepar;

* OT4eT no npaxKTuye-
CKOMY 3aHSTHIO;

* Oruer no naboparop-
HO1 paboTe;

* Pedepar;

* Ortyer 1o npakTuye-
CKOMY 3aHSTHIO;

e 3auer;

e 3auer; * 3auerT;
®opMynupoBKa MOKa3zaTeNell U KPUTEPUEB OLICHUBAHUS JaHHONW KOMIIETEHLUU MPUBEACHA B Ta-
Omune 4.
Ta6muna 4 — [TokazaTeny ¥ KPUTEPUH OLIEHUBAHHS KOMIIETEHIIMH Ha dTanax
Cocrasn 3HaTh VYMmeTh Bnanets
OtinyHO * TpeOoBaHUS K OPOPM- | ®* MOXKET apIYMEHTHpPO- | ® YBEPEHHO BJIAJICET

(BBICOKMI YPOBEHB)

JICHUIO OTYETOB B COOT-
BerctBum ¢ 'OCT;
* mnpaBwia 0pOpMIICHUS

HCXOAHOI'0 KOJa Ha A3bIKC

Verilog HDL;

BAHHO J10Ka3aTh MPaBUJIb-
HOCTb IIPE/ICTABIICHHBIX
pe3yIbTATOB;

* IPAMOTHO MPEJICTaB-
JISIeT Pe3yabTaThl pabOTHI
Y UCCIICIOBAaHUM B BUJIC
Hay4YHO-TEXHUYECKUX
cTaTey U OTYETOB;

CpencTBaMu pa3paboOTKH
¥ 0(OpMIIEHUS pa3Iny-
HOM MPOEKTHOW U TEXHHU-
YECKOM TOKYyMEHTALUU;

Xoporto (0a30BbIN
YPOBEHB)

* 3HAET NPUHUUIIBI U
nporecc opopmIIeHuUs
MPOEKTHOM U TEXHUYE-
CKOM JIOKyMEHTAllUU;

* TOHMMAaET OCHOBHBIE
MPUHITUTIEI 0)OPMIICHHS

* KOPPEKTHO BbIpaxaTh
CBOM MBICJIH;

* yMeeT IPUMEHATH Tpe-
0oBaHUS K 0OPMIICHUIO
OTYETOB U UCXOHOTO
KOJ1a;

* o0yagaeT mpaKTUie-
CKHM OITBITOM TIPE/ICTaB-
JICHUsI PE3YJAbTaTOB pabo-
TBI;

* BIAJICCT Pa3HBIMU
criocobammu mpecTaBJie-
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ucxonHoro koma Verilog
HDL;

HUS Pe3yJIbTaTOB pabOTHI;

VYI0BIETBOPUTEIBH
0 (IOpOroBbIN
YPOBECHB)

* IIOHHMMAaET OCHOBHBIE
MPUHIIUTIB 0)OPMIICHUS
HayYHO-TEXHUYECKHUX
crareu U OTYETOB, pa3pa-
OOTKHU POEKTHOM U TeX-
HUYECKON TOKYMEHTa-
LHH;

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

* yMEET MPEeCTaBIIATh
pe3yabTaThl CBOCH pado-
TBI;

* BJaJICeT OCHOBHBIMHU
crocobamu mpeJcTaBie-
HHS pe3yJIbTATOB;

Tabmuna 5 — Drarmbl

2.2 Komnerennus IIK-1
[TK-1: criocoOHOCTHIO BBIMOJIHATh MAaTEMaTHYECKOS MOJCIUPOBAHHE OOBEKTOB M IPOIECCOB 10
THUIIOBBIM METOAMKAM, B TOM YHCJIE C HCITOJIh30BAHUEM CTAHIAPTHBIX IMTAKETOB MPHUKIIAJIHBIX IPOTPAMM.
Jiist hopMHUPOBAHUS KOMITIETEHIIMA HEOOXOIUMO OCYIECTBUTH Psijl ATAOB. DTarbl HOpMUPOBAHHUS
KOMIICTEHI[UH, TIPUMECHSIEMBIE /IS STOr0 BHIBI 3aHATHH M HCIIOJIb3yeMbIE CPEICTBA OLICHUBAHHS IIPE-
CTaBJICHBI B TaOJIHIIE 5.
OPMHPOBAHHS KOMIIETCHIIMK U MCIIOJIb3yEMbBIE CPEICTBA OLICHUBAHUS

CocTtasn

3HaTh

YMmeTb

Biaanets

CopepxaHnue sTa-
OB

HaKeThl MPUKIIAIHBIX TPO-
IpaMM U IPUHIUIIBI MaTe-
MaTU4eCKOro MOACIHPOBa-
HUsI 0OBEKTOB U IIpOIieC-
COB ITU(POBBIX YCTPOUCTB
C UCIIOJIb30BAHUEM S3bIKA
pOTPaMMHUPOBAHHS
Verilog HDL; ocHoBHBIE
AJITOPUTMBI U yCTPOMCTBA
1 poBoit 00-pabOTKH
CHTHAJIOB

IIPOBOJIUTH aHAJIU3 pabOThI
JIOTHYECKUX YCTPOUCTB;
CHHTE3UPOBATh C HCIIOJb-
30BaHMEM COBPEMEHHOMN
MHUKPO3JIEKTPOHHOM 3JIe-
MEHTHOH 0a3bl ITU(GPOBHIC
yCTpOWCTBa

METOJIAMH KOMITHIOTEPHO-
TO MOJIEJIUPOBaHUS (Hr3H-
YECKUX MPOIIECCOB MIPH
nepeaade HHPOpMaIum,
TEOPETUICCKUMU U IKCIIC-
PUMEHTAIBHBIMH METO/1a-
MU HCCIIEIOBAHUS C IENBIO
OCBOEHHMSI HOBBIX ITEPCIICK-
TUBHBIX TEXHOJIOTUM 00pa-
00TKM U(PPOBHIX CUTHA-
JIOB

Bunwl 3ansatuit

* IIpakTnueckue 3aHs-
THS;

o Jlexnum;

* CamocTrosTenbHas pa-
ooTa;

» JlabGopaTtopHsbie pabo-
THI,

* IIpakrTuueckue 3aHs-
THS;

e Jlekumu;

* CamocTosiTenbHas pa-
0oTa;

» JlabGopaTtopHbie pabo-
THI,

* CamocrosTrenbHas pa-
ooTa;

» JlaGopatopHbie pabo-
TBI;

Hcnonb3yembie
CpeICTBa OLICHUBA-
HUS

* KonrponsHas pabora;
* Koncnekr camonoaro-
TOBKU;

* Oryer o naboparop-
HOI1 paboTe;

* Ormpoc Ha 3aHATHUSAX;

* Pedepar;

* Oryer 1o npakTuye-
CKOMY 3aHSTHIO;

e 3auer;

» KonrponbHas pabora;
* Koncnekr camonoaro-
TOBKU;

* Ortuer no naboparop-
HOI1 paboTe;

* Omnpoc Ha 3aHATHSX;

* Pedepar;

¢ Ortuer no npaxkTHye-
CKOMY 3aHSTHIO;

* 3auer;

* Ortuer no naboparop-
HOM pabore;

* Pedepar;

* Ort4er o npakTuyie-
CKOMY 3aHSTHIO;

* 3aver;

DopMyJIMpPOBKa MOKA3aTeJIe U KPUTCPUEB OLCHUBAHUS JAHHOW KOMIICTCHIUU IIPUBEIECHA B Ta-

omune 6.
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Ta6muia 6 — [TokazaTenu ¥ KPUTEPUU OLIEHUBAHUS KOMIIETEHIIMH Ha 3Tanax

Cocras

3HaTh

YMeTb

Braanern

OtnnuHO
(BBICOKUI YPOBEHbD)

* o0yamaer TeopeTuye-
CKUMH ¥ MPAKTHYECKUMHU
3HAaHUSIMH MOJICITUPOBA-
HUS TU(POBBIX
YCTPOWCTB M AJITOPUTMOB
UG poBoit 00padOTKH
CUTHAJIOB C UCIIOJIb30Ba-
HHEM COBPEMCHHBIX Ma-
KETOB UMHTAIMOHHOTO
MOJICIIUPOBAHUS | S3bIKA
Verilog HDL;

* yMeeT IPUMEHSTH I10-
JTy4eHHBIC TEOPETHYC-
CKHE U TIPAaKTHYCCKHE Ha-
BBIKH JIJISl OIITUMAJIBHOT'O
CHUHTE3a HOBBIX IEPCIICK-
TUBHBIX IU(POBBIX
YCTPOMCTB WJIH aJITOPHUT-
MOB 1 poBoii 00pa-
OOTKH CUTHAJIOB;

* YBEPEHHO BIaJeeT
COBPEMEHHBIMH METO/1a-
MU MOJICJIMPOBAHUsI pa-
60Tl I(PPOBBIX
YCTPOMCTB;

* HaBBIKaMU paboOTHI C
1a00paTOPHBIMHU MaKeTa-
MU aHAJIOTOBBIX U U (-
POBBIX YCTPOWCTB;

Xoporo (6a30BbIi

e oOsagacT 3HAHUSIMU

* yMEEeT NPOBOAUTH MO-

¢ BJIAACCT HAaBBIKAMU

* J1aeT OnpeaeICHHs
OCHOBHBIX MTOHATHIA U(-
POBOI 0OpaOOTKU CUTHA-
JIOB;

YPOBEHB) MPUHIIMIIOB MOACIMPOBA- | JAEIUPOBAHUE U CUHTE3U- | CAMOCTOATEIBHOM pa3pa-
HUS IU(POBBIX pOBaTh CIOXKHBIE ITU(PPO- | OOTKH U MOACTHUPOBAHUS
YCTPONCTB Ha S3bIKE BbIE€ YCTPOMCTBA; CJIOKHBIX LU(PPOBBIX
Verilog HDL; YCTPOICTB;
* MOXET OIucaTh Ipo-
1ecc paboTbl OCHOBHBIX
AITOPUTMOB LU POBOM
00pabOTKH CUTHAJIOB;
VYIOBNETBOPUTENEH | * 3HAET OCHOBHI SI3bIKA * CIIOCOOCH MPOBOJUTH | * BIAJEeT HAaBBIKAMH MO-
0 (IIOpOTOBBIH IPOTrpaMMUPOBAHUS MOJICTUPOBAHNE U CUHTE- | JI€IMPOBAHUS paObOThI
YPOBEHB) Verilog HDL; 3UpOBaTh MPOCTHIE U(- | MPOCTHIX IUPPOBHIX

POBBIE YCTPOMCTBA;

YCTPOMCTB;

— MWsyuenus BosmoxHOocTert CAIIP 11  (QyHKIIMOHAIBHOTO MOJICITHPOBAHUS.

3 TunoBble KOHTPOJILHBIC 3a1aHUS

Jis peanuzanyy BhIIENEPEUUCIECHHBIX 3a/1a4 00y4EHHs! UCIOJIb3YIOTCSI TUIIOBbIE KOHTPOJIbHBIE
3aJJaHUs WIM WHBIE MaTepHasbl, HEOOXOIUMBbIE /ISl OLEHKU 3HAHWM, yMEHUH, HaBBIKOB M (WJIM) OIBITA Je-
ATEIBHOCTH, XapaKTEPU3YIOUINX dTarbl (JOPMHUPOBAHUS KOMIIETCHIIUI B MPOIECCE OCBOSHHS 00pa3oBa-
TEJBHON IIPOTPaMMBl, B CJIIELYIOIEM COCTABE.

3.1 Bonpochl Ha caMONOATOTOBKY

TimeQuest Timing Analyzer 1 METOIOB ONITHMHU3ALIUK KOJIA.
— Cunresupyemocts HDL-onmcanuii.

(ASIC).

3.2 Temsbl pedeparoB
— Opranuzanus npouecca NpoeKTHpoBaHus HUuppoBbIX yeTpoiicTB Ha ocHoBe [IJINC.
— MHcnonpzosanue ITJIMC B npouecce co31aHusl HHTETPAIBHBIX CXEM CIELMAIBLHOTO Ha3HAYEHUS

— Pons ITJIMC B coBpeMeHHBIX 0a30BBIX CTAHITUSX.
— Hossie pemenus Ha 6a3e I[IJIMC: oobenunenne [TJIMC u npoueccopa ¢ apXuTekTypoi x86 B

OJIHOM MUKPOCXEME.

3.3 3auér
— 1) Hats onpenenenue [IJIMC. Pacckazats 06 ycrpoiictse ITJIMC dupmsr Altera.
— 2) CunresupoBarh cxeMy Ha sizbike Verilog HDL: cuérumk ¢ mpsiMbIM M 0OpaTHBIM CUETOM C

BO3MOKHOCTHIO BBIOOpa HaMpaBiIeHUs CYETA [0 BHEIIHEMY YIPABISIOLIEMY CUTHAITY.
— 1) IlpuBecTn OCHOBHBIE OIEpaToOphl sA3bIKa MporpamMmmupoBanus Verilog, pacckasarh O HpaBu-
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Jax MpPEeACTaBJICHUS LENbIX U BEIIECTBEHHBIX yHcen Ha s3bike Verilog HDL. IIpuMeps! ncnonb30BaHUs
OCHOBHBIX OIIEPaTOPOB.

— 2) CunresupoBarh cxemy Ha s3bike Verilog HDL: Monyns A CcyMMHUPOBAaHUS M YMHOXKEHHS
KOMIIJIEKCHBIX UHCEN pa3psAHOCThIO 14 OuT.

3.4 TeMbl KOHTPOJILHBIX padoT

— PeanuzoBare npusenéunyro Ha pucynke cxemy B CAIIP Quartus, nmpoBecT MOJEINPOBAHUE
MIOJIy4EHHOU CXEMBI.

— PeanuzoBare Ha s3pike Verilog penuTens 4acTOThl C aCHHXPOHHBIM cOPOCOM, YTOOBI MOTYYUTh
TaKTOBBIM CUTHaJI ¢ 4yactoTo paBHOM 1 I'm. Yacrora BxomHoro curnana 256 I'ui. Hapucoare smropsl
HalpsDKEHUH, JEeMOHCTPHUpYIOLe padoTy JeIUuTeNs.

— PeanuzoBare 16 — pa3psaHbIii CYETUMK C BO3MOYKHOCTBIO peBEpCUBHOrO cuera. HanpasneHue
cyeTa yKa3blBaeTCs JIOTHYECKUM YPOBHEM Ha Bxoze. Jlorndueckuil Hop — npubasiser eqununy, Jlornue-
CKasl eAMHULIA — OTHUMAET.

— PeanuzoBaTb BBIYMCIMTENIBHOE YCTPOMCTBO IUIA CIOXKCHMS, BBIYUTAHHUS M YMHOMKCHHS ABYX
KOMIIJICKCHBIX YMCEJl. BXOOHBIMU TaHHBIMM I YCTPOWCTBA SIBIIACTCA YeThIpe 12-pa3psaHbIX 4ucia, rue
IIEPBBIC J[BA: PEAJIbHOE U MHUMOE 3HAYEHUE IIEPBOI0 YUCIIa, IIOCJIECIHUE 1BA: PEAIbBHOE U MHUMOE 3Haye -
Hue BToporo uuciia. O0bACHUTH BEIOOP pa3psiAHOCTH BBIXOAHBIX IaHHBIX.

3.5 Tembl oIPOCOB HA 3aHATHAX
— Apxurektypa u cxemorexHuka [IJIMC. Tunsl xopmyco IIJIMC. CnocoObl xoHuUrypauuu
[JINC.
— U3zywyenus Boszmoxnoctet CAIIP g  QyHkIMOHaNBHOTO MoAenupoBaHus. M3yueHus
TimeQuest Timing Analyzer u MeT0oJJ0B ONTUMM3AIMH KOJIA.
— Cunresupyemocts HDL-onucanuii.

3.6 Tembl KOHTPOJIBLHBIX padoT

— PeanmuzoBare Ha si3pike Verilog pennTenb 4acTOTHl C aCHHXPOHHBIM COPOCOM, YTOOBI TTOTYYUTh
TaKTOBBIM CUTHaJ ¢ 4yactoTod paBHOM 1 I'. Yacrora BxomHoro curnana 256 I'ui. Hapucosare smropbl
HaNpsDKEHUH, IeMOHCTPUpYIOLe paboTy JeTuTeNns.

— PeanmuzoBath 16 — pa3psiiHBINA CYETUHMK C BO3MOXKHOCTBIO PEBEPCHBHOTO cuera. HampaBieHue
cueTa yKa3bIBaeTCs JIOTHYECKUM YPOBHEM Ha Bxoje. Jlornueckuii Hop — npubasiser eaununy, Jlornye-
CKasl €IMHNLIA — OTHUMAET.

— PeanuzoBarh BBIYMCIUTENIBHOE YCTPOMCTBO Ul CIOXKEHMSI, BBIYMTAHUS M YMHOMKEHHS ABYX
KOMIIJIEKCHBIX YMCEJl. BXOOHBIMU TaHHBIMM Il YCTPOWCTBA SIBJIETCS YeThIpe 12-pa3psaHbIX 4ucia, Iie
MIEPBBIE J[BA: PEAJTbHOE U MHUMOE 3HAYEHUE MEPBOI0 YMCIIa, NOCIEIHNE JIBA: PEAIbHOE U MHUMOE 3Haye -
HHe BToporo yuciia. OObICHUTH BEIOOP pa3psAHOCTH BBIXOAHBIX TaHHBIX.

3.7 Bonipocsl A1l NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEeMHUHApPaM
— Omnepanuu ¢ Tpurrepamu Ha s3bike Verilog.
— MHWucrpyment monenupoBanus Modelsim. Hanmmcanue TecToBsIx MOmyIneit.

3.8 TembI 1a00paTOpHBIX padoT
— Cosnanue npoekta B Quartus II. Jlornueckue cxemsl.
— CYeTYHKH U IeTUTENHN YaCTOTHI.
— MHWnarepdeiic SPI.
— IlIupoTHO-UMITySIbCHAS MOIYJISLIUS.
— Mamunsl koHeuHBIX cocTostHuM (FSM).
— @uiIpTp ¢ KOHEYHON UMITYJIbCHOM XapaKTePUCTUKOU
— Iludpoaoii akcenepomeTp

4 Meroan4yeckue MaTepHaJibl
Jns obGecnieuenus npoiiecca oOydeHHsI U pelleHus 3a1a4 00ydeHHs] UCIIOIb3YIOTCS CIEaYoIne
MaTepuabl:
— METOAMYECKHE MaTepHAIIbl, ONIPEAEISIOIINE MPOLEAYPbl OLICHUBAHUS 3HAHUM, YMEHHUW, HABbI-
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KOB U (MJIM) OTIBITA JIEATENBHOCTH, XapaKTePU3YIOIIUX dTarbl (pOp-MUPOBaHUS KOMIETEHIUH, COTJIACHO TI.
12 paboyeit mporpaMmel.

4.1. OcHoBHasI JUTEpaTypa
1. Cremenko B.b. ININC ¢upmsr Altera: snemenTHas 6a3a, cucteMa NPOSKTUPOBAHUS U S3bIKU
onucanusa ammapatypel. - M.: JMK TIlpecc, 2010. - 573 c. [DOnexrpoHHbIi pecypc]. -
http://e.lanbook.com/book/60976

4.2. lonoiHUTeIbLHAS JTUTEPaTypa
1. 3otoB B. 1O. IlpoexkTupoBaHue BCTpaMBAEMbIX MHKPOIPOILIECCOPHBIX CHUCTEM Ha OCHOBE
[IJINC ¢upmbr XILINX®. - M.: T'opsiaas munus-Tenexom, 2006. - 519¢. (nanmuue B 6udbmioreke TYCYP
- 41 5K3.)
2. VYrpiomos E. I1. Iludposas cxemorexuuka: YuebHoe mocodue ajs By30B. - 2-€ U31L., iepepad.
u jori. - CI16.: BXB-IletepOypr, 2004. - 782c¢. (Hanmuuue B 6udimoteke TYCVYP - 20 3xk3.)

4.3. O6si3aTesibHbIE YUeOHO-MeTOAUYeCKHE TOCOOH S

1. TIporpammupoBaHHE JOTHUYECKHX MHTETPATbHBIX CXeM: MeToauveckue ykazaHus K jJabopa-
TopHbIM pabotam / KprokoB f. B., [TokamectoB /. A., OpnaeraeeB XK. T. - 2014. 51 c¢. [DnekTpoHHBI pe-
cypc] - Pexxum noctyna: https://edu.tusur.ru/publications/3898, cBoOOAHBIH.

2. TlporpaMMHupOBaHHUE JIOTHUSCKUX HHTETPATBHBIX CXeM: MeToanYecKne yKa3aHHs 10 MpOoBe-
JEHUIO MPAKTUYECKUX 3aHSITUNA U OpraHU3aluu camocTosTeabHor pabotsl / Kprokos S. B., [TokamecTtos
O A, DOpmemees XK. T. - 2014. 77 c. [OnektponHsii pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/3901, cBOGOAHBIIA.

3. IMudporoii akcenepomeTp: MeTomudyeckne ykazaHus K JiabopatopHoi padote Ne8 mo mucim-
wmHe «lIporpamMmmupoBaHue TOTMYECKUX HHTErpainbHBIX cxem» / EBceeB A. A., Abpamenko A. IO. -
2016. 9 c. [DnexTponHsIii pecypc] - Pexxum goctyna: https://edu.tusur.ru/publications/6052, cBOOOIHBIH.

4.4. ba3bl JaHHBIX, THPOPMAIIMOHHO CIIPABOYHbIE H MOUCKOBbIE€ CHCTEMbI
1. OO6pa3zoBarenbHblii IOpTad edu.tusur.ru
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