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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokot Ne 15 or « 28 » 6 2018 1

JINCT COI'TTACOBAHU A
Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBKH (cnermanbHOCTH) 11.03.02 MHPpOKOMMYHUKAIIMOHHBIE TEXHOJIOTUN M CUCTEMBI CBS3H, YTBEPK/ICH -
Horo 06.03.2015 roma, paccmorpena u omoOpeHa Ha 3acemanuu kademper TOP «  »
20 roma, mpotokois Ne

PazpaboTuuk:
noueHt kag. TOP A. 1O0. AbpameHnko

3aBenyronmii o0ecnieunBaromeii kad.
TOP A. A. T'enbiiep

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan PT® K. YO. Ilomosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

TOP A. A. T'enbuiep
OKCIIepTHI:

noreHtT kag. TOP C. U. boromosnos
noueHt kag. TOP K. 1O. Ilonosa
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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 jgorudeckux uHTerpaibHbix cxem» (b1.B.JIB.3.1) otHocutcs
K OJioKy 1 (BapuaTuBHas 4acTb).
[TpenmecTByOIUMU TUCHMIUIMHAMY, (OPMHUPYIOLUIUMH HayajbHbIE 3HaHUS, sABJstOTCA: Lludpo-
Basi 00paboOTKa CUTHAJIOB.
[Tocnenyromumy AUCHUIUIMHAMU SIBISIOTCS: 3alMTa BBITYCKHOW KBAIM(UKAMOHHONW paloThI,
BKJIFOYAsl IIOATOTOBKY K IPOLIEAYPE 3aLIUThI U ITpoLeypy 3amuThl, [Ipeaaumiomuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

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

— IIK-15 ymenuem pa3pabarsiBaTh 1 0GOPMIISATH PA3IMYHYIO IPOEKTHYIO U TEXHUYECKYIO TOKY-
MEHTALHIO;

— TIK-19 TOTOBHOCTBIO K OpraHu3anuu padboT MO MPAKTUIECKOMY HCIOJIB30BAHHUIO M BHENpE-
HUIO pE3YJIbTaTOB UCCIIEIOBAHMIA;

B pe3ynbraTe u3ydeHus JUCIUIUIMHBI 00Yy4aOLIUICs TOJKEH:

—  3HATh [IPUHLUIIBI, OCHOBHbIE aJITOPUTMBI U YCTPOHCTBA IIM(PPOBOI 0OpPAOOTKH CUTHAJIOB; HJIe-
MEHTHYIO 0a3y U CXeMOTEXHUKY HHU(POBBIX U MUKPOIIPOLIECCOPHBIX YCTPOHCTB MEKTPOCBS3H.

—  yYMeTb IIPOBOAXTH aHAIU3 U CUHTE3 JIOTMYECKUX YCTPOMCTB, CHHTE3UPOBATh C UCIOJIb30BaHU -
€M COBPEMEHHON MHMKPO3JIEKTPOHHOM 3JIEMEHTHOM 0a3bl I (POBBIE YCTPONCTBA.

—  BJIA/IeTh HaBbIKAMU NIPAKTUYECKOM pabOTHI C JAOOPATOPHBIMU MAaKETAMH aHAJIOTOBBIX U LU -
POBBIX YCTPOMCTB, METOJAMU KOMIIBIOTEPHOTO MOJEIUPOBAHUS (PU3UUECKUX IPOLECCOB IpHU IMepeaaye
UHPOPMALIUH; TEOPETUYECKUMH U SKCIEPUMEHTATBHBIMH METONAMH HCCIIEIOBAaHUS C LEIBI0 OCBOCHHS
HOBBIX EPCHEKTUBHBIX TEXHOIOTUI 00pabOTKH LIU(POBBIX CUTHAJIOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOI padoThI
OO01ast TpyI0€MKOCTb JUCLUIUINHBI cOCTaBIseT 6.0 3aUeTHBIX €IMHMILIBI U IIPECTaBIeHa B Ta0Iu -

ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl

6 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 102 102
Jlexknun 34 34
[IpakTHueckue 3aHATH 34 34
JlaGopaTtopHbIe pabOThI 34 34
CamocrosTenpHas paboTa (BCero) 114 114
[ToaroroBka K KOHTPOJIBHBIM paboTaM 16 16
OdopmieHue oT4eToB 10 Ja00paTOpHBIM paboTam 14 14
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[ToaroroBka k 1a00paTopHBIM paboTam 2 2

[TpopaboTka IEeKIMOHHOTO MaTepralia 26 26
IToaroroBka K MpakTUYECKUM 3aHATUAM, CEMUHApaM 12 12
Bcero (0e3 sx3amena) 216 216
OO6miast Tpy1I0€MKOCTb, 4 216 216
3auetHble EauHunml 6.0 6.0

5. ConepsxaHue TUCHUTLINHBI

5.1. Pa3znesnl JuCHUIIMHELI 1 BUALI 3aHATHI

Paznensl AMCHUITITNHBI U BUABI 3aHATUI PUBEICHBI B Tabmwmie 5.1.
Tabmuna 5.1 — Pa3gensl AUCHUIUIMHEL U BUIBI 3aHATUH

= ] = 2 @ c =
=y = 3 3 2 g =
. 3 S S g 2 > 5
Ha3Banus paznenoB AUCHUTIIMHBI i © o, o, ;“; ) & %
= 5 = s s 0 ==
= 2 & 33 5@
= Ao S 2
6 cemecTp
1 Ob6mue cBeneHrs 00 HHTETPATHHBIX 2 4 4 6 16 IIK-15, TIK-19
cXeMax ¢ IpOorpaMMHUPYEMON CTPYKTYpOi
(UCIIC).
2 MeTtoaoa0rus 1 MapupyT IpOEKTUPO- 2 0 0 12 14 |IIK-15, IIK-19
Banug Ha [IJINC.
3 Crpykrypa CAIIP asis npoeKTupoBaHus 2 0 4 10 16 |ITIK-15, ITIK-19
Ha [TJIMC.
4 SI3piku onucaHus UGPOBBIX yCTpoHCTB| 14 22 14 46 96 |IIK-15, IIK-19
(Hardware Description Languages -
HDL).
5 ®ynkuonanbHas Bepudukanus HDL- 8 8 6 24 46 |IIK-15, IIK-19
ONMCAaHUH.
6 Cunresupyemocts HDL-ommcanwuii. 2 0 0 8 10 |TIK-15, ITK-19
7 Apxurtektypa u cxeMorexnuka [TJIMC. 4 0 6 8 18 |IIK-15, T1IK-19
Hroro 3a cemectp 34 34 34 114 172
Hroro 34 34 34 70 172
5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JIEKIASIM)
ConeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIHUIM) PUBEICHO B TabmuIie 5.2.
Tabmuma 5.2 — Coneprkanue pa3faenoB JUCUUIUIMH (10 JICKIHSIM)
3 z S
HasBanus paznenos ConepxaHue pazenoB JUCHUIUTUHBI (IO JIEKLIUSAM ) zF & %
S S E
s | &%
= S *
6 cemecTp
1 OOuue cBeneHus 00 OO6mue cBeeHns: 00 MHTETPAIbHBIX CXEMax C MPo- 2 [K-15,
MHTETpajbHbIX cXeMax ¢ | rpammupyemoii ctpykrypoit (MCIIC). Knaccuduka- I1IK-19
MIPOrpaMMHUpPYyEMOit st UGPOBBIX MUKPOCXEM.
4
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ctpykrypoii (UCIIC). Utoro
2 Merononorus u Meronosiorust 1 MapIpyT IPOCKTUPOBAHUS HA [IK-15,
MapuIpyT [TJINC. OcHOBHBIE ATaIbl MPOSKTUPOBAHUS ITU(DPO- I1K-19
IIPOEKTUPOBAHUS HA BbIX ycTpoiicts Ha [TJIMC.
IUIMC. Hroro
3 Crpykrypa CAIIP nnsa | Crpykrypa CAIIP mist npoexktupoBanus Ha [TJINC. [TK-15,
IIPOEKTUPOBAHUSI HA 0O0630p IpOrpaMMHBIX CPEACTB JJIsl MPOSKTUPOBAHUS [IK-19
[JI1C. Ha [IJIMC.
Hroro 2
4 SI3b1kK oNMCaHUs SA3biku onucanus UG poBbIX ycTpoiicTB (Hardware 14 | IIK-15,
IU(POBBIX YCTPOUCTB Description Languages - HDL). f3pik Verilog. Cun- [IK-19
(Hardware Description TakcHc si3bIka Verilog. Peanuzanmst s3neMeHTapHbIX
Languages - HDL). IU(pPOBBIX YCTPOUCTB Ha si3bIKe Verilog.
Hroro 14
5 OyHKIHOHAIBHAS OyukuunoHanbHas Bepudukanus HDL-onucanmii. 8 [IK-15,
Bepudukarus HDL- Wuctpyment monenupoBanus ModelSim. Muctpy- I1IK-19
ONMCAHUM. MmeHt SignalTap.
Hroro 8
6 CHUHTE3UpPYEMOCTD Cuntesupyemocts HDL-onucanuid. 2 [IK-15,
HDL-onucanwmii. Hroro 7 [IK-19
7 ApxuTektypa u Apxutektypa u cxemotexnuka [IJIMC. Cucremsl ¢ 4 [IK-15,
cxemotexuuka [1JIVC. ucnonb3zoBanuem [TJINC. [1K-19
Hroro 4
Hroro 3a cemectp 34

5.3. Paznenbl AMCHUILNIMHBI U MEKIUCIMIUIMHAPHbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy UMH)
U obecnneynBaeMbIMU (MOCJAeAYIOIMIUMHE) JUCHUNIIMHAMHA
Paznenbl qUCHUIIIUHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTAaBICHBI B Tabmie 5.3.
Tabmua 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOM TUCHUTUIAHBI, 711 KOTOPBIX HEOOXOIUMO

HanMeHoBaHue TUCIMTUIMH U3ydeHne 00ecreurnBarouX U 00eCeYnBaEMbIX JUCIUILIUH

1 2 3 4 5 6 7

[IpenmecTByronme quCUUILIHHBI

1 [ludposas 0O6paboTKa CUTHAIOB + + +

[Tocnenyromuye TUCITUTITUHBI

1 3amuTa BBITYCKHOW KBanH(puKa-
IIMOHHOM paboThl, BKJIIOYAs HOJr0-

+ +
TOBKY K IIPOLIEAYPE 3aIIUThI U IPO-

LHEYpY 3alIUThI

2 [IpepauruioMHasi IpakTHKa + +

5.4. CooTBeTCcTBHE KOMIIETEHIUI, (POPMHUPYeMBbIX IPU U3YYEeHUH TUCHMIIMHBI, 1 BUI0B 3aHATHI
CooTBeTCTBHE KOMIETEHINH, (POPMUPYEMBIX MpPH HM3YYEHUH IUCIUIUIMHBI, W BHIOB 3aHATHA
npezcTaBiIeHo B Tabmuie 5.4.
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Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
§ Bunwl 3austuit
: . ~
© S
] [+~
& < o 8 S DOpMBI KOHTPOJIS
= = £ g =
o & = «©
ba = ©
[IK-15 + + + + KonTposnbHas pabota, OT-
9eT 110 JJaOopaTopHOit pado-
te, Onpoc Ha 3aHATHSIX,
Tect, IuddepenmmpoBan-
HBIH 3a4et, OTYeT Mo mpak-
TUICCKOMY 3aHSITHIO
[IK-19 + + + + Kontponsnas padora, OT-
4eT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUSX,
Tect, Iuddepennmponan-
HBIH 3a4eT, OTYeT Mo Mpak-
TUYECKOMY 3aHITHIO
6. IuTepakTUBHBIE MeTOABI 1 (POPMBI OPraHU3ANMNYN 00yUEHUS
He npenycmorpeno PVYII.

7. JIaGopaTtopHbie padoThI
HaumeHnoBanue nabopaTopHbIX paboT npuBeaeHo B Tabauue 7.1.
Tabmuna 7.1 — HaumeHnoBanue 1ab0opaTopHbIX paboT

3 z S
Q = g
g 25
Ha3Banus paznenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
S S E
S
=2 | £
= S
6 cemecTp
1 OOurme cBenenus oo Coznanue npoekta B Quartus II. Jlorudeckue cxemsl. 4 TIK-15,
MHTETPANbHBIX CXEMAX C | pr o o 4 I1IK-19
MIPOrpaMMHUPYEMON
ctpykrypoii (MCIIC).
3 Crpykrypa CAIIP g | CyeTunKy U ACTUTETN YaCTOTHI. [TK-15,
llzlp‘]_i)lfllg.l/lpOBaHI/I}I Ha Hroro [IK-19
4 SI3p1Ku onMcaHus [IIpOTHO-UMITYJIbCHAS MOAYJIALIMSL. [IK-15,
LHppOBEIX YCTpOHCTE Marunbl KoHedHBIX cocTosiHui (FSM). IIK-19
(Hardware Description
Languages - HDL). OWIBTP ¢ KOHEYHON MMITYJIbCHOM XapaKTEPUCTUKON
Hroro 14
5 dyHKIMOHANIbHAS Hutepdeiic SPI. [IK-15,
Bepudukarus HDL- Hroro [IK-19
ONMCaHUM.
7 Apxutektypa u Axkcenepomerp. IIK-15,
cxemorexnuka [TJIUC. Hroro IIK-19
Hroro 3a cemectp 34
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8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHMe MpakTUUECKUX 3aHATHH (CEMHUHAPOB) MpUBEIeHO B Tadmmie 8.1.
Tabmuua 8.1 — HaumeHOBaHME IPAKTHUUYECKHUX 3aHATUH (CEMHUHAPOB)

3 z§
3 =
5 Z > 5
Ha3zBanus pa3znesnos HaumeHoBaHue NPAaKTUYECKHUX 3aHATHIA (CEMUHApOB) | 2 & &5
o E
X 2 =
e e g
= S
6 cemecTp
1 O6mue cBeneunsa o0 [udpoBbie TOrHYECKUE CXEMBI. 4 IIK-15,
MHTETPAIBHEIX CXEMAX C |1, rg 4 IIK-19
IPOrpaMMUPYEMOM
ctpykrypoii (MUCIIC).
4 S13bIKM onMCaHUs OcHOBHBIE 2JIEMEHTHI U PYHKIUU si3bIKa Verilog 6 [IK-15,
IU(POBBIX YCTPOUCTB MVIIBTHIDIEKCO I1IK-19
.. , IeMyJIIbTHILIEKCOp, Aemudparop. 4
(Hardware Description Y P Y P $patop
Languages - HDL). CIBUTOBBIE PETUCTPBI 4
Pabota ¢ namaTslo. 4
Omnepanuu ¢ Tpurrepamu Ha sisbike Verilog. 4
Uroro 22
5 ®@yHKIMOHAIbHAS Wuctpyment monenupoBanus Modelsim. Harucanue 4 [IK-15,
Bepudukarus HDL- TecTOeHYEH. IK-19
OLMCAHMH. udposas 06paboTKa CUTHAIIOB. 4
Hroro
Hroro 3a cemectp 34

9. CamocTrosiTesqibHasi paboTa
Bunbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPEICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Busl caMoCcTOATENTbHOM paboThl, TPYJOEMKOCTh M (HOPMHUPYEMBbIE KOMITCTCHIHH

3 z §
: | i:
Bunasr camocTosTensHOM & > O
HasBanus pasnenos 5 - =9 @OpMBI KOHTPOJIS
paboThI g s 2
=3 o =
a g
= S
6 cemecTp
1 O6mue cBenenus 00 [IpopaboTka JIeKIIMOHHOTO 4 |IIK-15, | AuddepeHunpoBaHHbIi
MHTErPAJIbHBIX CXEMaxX ¢ | Marepuala [IK-19 3a4et, KonTponpHas pabo-
IPOTPaMMHUPYEMOI ta, Onpoc Ha 3aHATUSIX
POrpaMMHpyeMO [ToaroroBka u cnaya 3auera 2 a, Onpoc Ha 3a ’
crpykrypoit (MCIIC). Tecr
Hroro
2 Merononorus u [IpopaboTKa JIEeKIUOHHOTO 4 |IIK-15, HuddepenumupoBaHHbIii
MapupyT Matepuaia [1K-19 3ayet, KontposnbHas pabo-
IIPOEKTUPOBAHUSI HA TToOrOTOBKA ¥ CAa9a 389eTa 2 ta, Onpoc Ha 3aHATHSIX,
IJINC. Tect
[ToaroroBka Kk KOHTPOJIb- 6
HBIM paboTam
Hroro 12
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3 Crpykrypa CAIIP ans | [IpopaboTka JICKITMOHHOTO 4 |IIK-15, JuddepeHnmpoBaHHBIHI
IPOEKTUPOBAHUS Ha Matepuana I1IK-19 3a4et, KoHTponbHas pabo-
TJINC. OQOPMICHHE OTUETOR 110 4 Ta,VOTII6€T o ;Ia6opaTop—
naboparopHbeIM paboTam HOHM pabote, 1ect
IlonroroBka u caava 3auera 2
Hroro 10
4 S3p1Ku onMcaHus IToaroroBka K nmpaxkTuye- 8 |IIK-15, JudpepeHnnpoBaHHbIMl
IU(POBBIX YCTPOUCTB CKHUM 3aHSATUSIM, CEMHHA- I1K-19 3aueT, KoHTposbHas pado-
(Hardware Description pam ta, Onpoc Ha 3aHITHSIX,
Languages - HDL). TIpopaBoTKa JEKIHOHHOTO 6 OT6qu ng nabopaTopHOM
MaTepHana pabote, OTYeT 110 NMpPaKTHU-
YEeCKOMY 3aHITHIO, TecT
OdopmieHre 0TYETOB 0 6
nabopaTopHBIM paboTam
[ToaroroBka u cnauva 3ayeta | 20
[ToaroroBka K KOHTPOJIb- 6
HBIM paboTam
Hroro 46
5 OyHKIHOHATIbHAS [ToaroroBka Kk npakTu4e- 4 |IIK-15, JuddepeHunpoBaHHbIif
Bepudukaruss HDL- CKMM 3aHATUSAM, CEMHUHA- [1IK-19 3aueT, KonTposnbHas pabo-
ONMCaHUM. pam Ta, Onpoc Ha 3aHATHSAX,
[IpopaboTKa JIEKIUOHHOTO 4 OTgeT H(% n1abopaTopHoii
MaTepHana papote, 1ect
[TonroroBka k maboparop- 2
HBIM paboTam
[lonroroBka u cpaya 3avera | 10
ITonroroBka Kk KOHTPOJIb- 4
HBIM paboTam
Hroro 24
6 CHUHTE3UpPYEMOCTD [TpopaboTka JIEKITMOHHOTO 4 |IIK-15, JuddepeHnrmpoBaHHBIHI
HDL-onucanuii. Marepuaia [IK-19 3aueT, KoHTposbHas pado-
[ToaroroBka u cnava 3auera 4 Ta, Tect
Hroro
7 Apxutektypa u OdopmieHre 0T4ETOB 110 4 |IIK-15, HuddepenumupoBaHHbIii
cxemorexnuka [1TJINC. nabopaTtopHbIM paboTam [1K-19 3ayet, OTuer no jgadopa-
[TonroroBka u caaya 3aueTa 4 TopHO# pabore, Tect
Hroro
Hroro 3a cemectp 70

Hroro

114
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

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

. . MaxkcumanbHbIN
o MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTH! yueOHOH 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
6 cemecTp
KonTponbHas paboTa 10 10 25
Onpoc Ha 3aHATUSIX 4 4 2 10
OtyeT no nabopaTopHOM 10 10 25
pabote
OT4eT no MpakTUYECKOMY 4 4 2 10
3aHATHIO
Tect 30 30
Hroro makcumym 3a nepu- 28 28 44 100
on
Hapacraromum ntorom 28 56 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIM cymMmbl OaisioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY

[TepecueT cymMmmBbl OAJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS

11.3.

Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,

Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnerBoputeiabHO)

3 (YZIOBJIETBOPHUTEIHHO) (3a4TEHO) 60 - 64 E (Hocpercraenio)

2 (HeylOBJIETBOPUTEIHHO) (HE
3a4TEHO)

Hwuxe 60 6ayutos

F (HeynoBneTBOpUTENHHO)

CornacosaHa Ha noprtane Ne 36463




12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Crewenko B.b. IUNIMC ¢upmsr Altera: anementHas 0a3a, cucreMa NpOEKTUPOBAHUS U SI3bIKU
onucanusa anmapatypsl. - M.: JIMK Ilpecc, 2010. - 573 c. [QnekrponHsiii pecypc] - Pexum pocrymna:
http://e.lanbook.com/book/60976 (mata obpamenus: 04.07.2018).

12.2. lonosiHuTEIbHAS JIUTEPATYPa
1. 3oroB B. IO. IlpoexkTupoBaHHE BCTpPaWBAEMBbIX MHKpPOIPOLECCOPHBIX CHCTEM Ha OCHOBE
I[TJINC pupmbr XILINX®. - M.: I'opsiuas muaus-Tenexom, 2006. - 519¢. (Hanmmuue B 6ubmoteke TYCYP
- 41 7K3.)
2. VYrpromos E. I1. ludposas cxemorexuuka: YueOHOe MocoOue I BY30B. - 2-€ U31., epepad.
u jom. - CII6.: BXB-IletepOypr, 2004. - 782c. (nanuuue B 6ubmnoreke TYCVYP - 20 3k3.)

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYECKHE MOCOOUs

1. TIporpammupoBaHHE JOTHUECKHX MHTETPaJbHBIX CXeM: MeToauueckue ykazaHus K jgadopa-
TopHbIM padotaMm / Kprokos . B., [TokamectoB [I. A., Opueiaees XK. T. - 2014. 51 c. [DnexTpoHHBIN pe-
cypc] - Pexxum noctyma: https://edu.tusur.ru/publications/3898 (nmata obpamenus: 04.07.2018).

2. TlporpamMmupoBaHUE JIOTHUECKUX MHTETPATBHBIX CXeM: MeToanuecKne yKa3aHus 10 MpOoBe-
JICHUIO TIPAKTUYECKUX 3aHATHUH M OpTraHU3alliu caMocTosATeasHO paboTsl / Kprokor f. B., [TokamecToB
O A, ODOpmemees XK. T. - 2014. 77 c. [DnekrponHsli pecypc] - Pexum npocryna:
https://edu.tusur.ru/publications/3901 (nara ob6pamenus: 04.07.2018).

3. Iudporoii akcenepomerp: MeToauueckue yka3zaHus K JJaboparopHoit padote Ne® mo auciu-
mnHe «IIporpamMMupoBaHre JOTHYECKUX HMHTErpalibHBIX cxem» / EBceeB A. A., Abpamenko A. lO. -
2016. 9 c. [DnexTponHBIA pecypc] - Pexum mocrtyma: https://edu.tusur.ru/publications/6052 (mara 006-
pamenusi: 04.07.2018).

12.3.2. Y4yeOHO-MeTOAMYECKHE TIOCOOUS VISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTAMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUuTOPHOM paboThl 00ydarouxcs
U3 YHCIia JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3/I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast I ¢ HApYIIeHUSIMU 3PeHUsI:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JL1s1 JIM1 ¢ HAapYLIeHUusIMH CJIyXa:

- B (hopMe FJIEeKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYLIeHUsIMY OIIOPHO-ABUTIaTeJILHOIO annapara:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALMOHHBIE CIPABOYHBIE CHCTEMbI
1. O6pazoBarenbHbIit opTan edu.tusur.ru

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
o0ecrneyeHune

13.1. O0ue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJI0OUHBIX MECT He MeHee 22-24, 060pyaoBaHHAs TOCKOM W CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHHE U yueOHO-HAITBIIHBIE TOCOOMS, 00ecIeunBaloIIie TeMaTHIeCKUe Uil -
JIOCTPALIMHU 10 JIEKLMOHHBIM pa3jieiaM JTUCIUIUINHBI.
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13.1.2. MaTepuaJbHO-TEXHHUYECKOE H IPOrPaMMHOe o0ecnedyeHne VI NPAKTHYeCKUX 3aHATHI
VYyeOnas aymutopust «L{udposas cBsa3b» ocHoBaHa coBMecTHO ¢ Keysight Technologies
yueOHasi ayIUTOpusl AJIsl IPOBEICHHs 3aHATUI PAKTUYECKOrO THIA, yuyeOHast ayIuTOpus AJIs IIpO-

BEJICHUS 3aHITHH JIAOOPATOPHOTO THUTIA
634034, Tomckas o6macts, T. Tomck, Bepmnnuna ynuna, a. 47, 309 ayn.
Ornucanue UMeroIerocs 000pyI0BaHUs:
- 10 pabounx cranuuii Ha 6a3e npoueccopos Intel Core 15;
- locka marHuTHO-MapkepHasi Brauberg;
- Otnagounsie wiatel DEO-NANO Ha 6a3e [IJIMC Altera Cyclone IV (4 mirt.);
- Otnapounsie iatel DEO-CV-board na 6a3ze IIJIUC Cyclone V (6 mirt.);
- Kommutekt cnienmanu3upoBaHHoi yueOHoON MeOenu;
- PaGouee mecTo mpermoaBares.
[TporpammHoe obecrieueHue:
— Altera Quartus Prime Lite Edition
— LibreOffice

13.1.3. MaTepua/ibHO-TEXHHYECKOE M IPOrPaMMHoOe odecriedyeHne J1JIs J1adopaToOpHbIX padoT
YueOnas aymuropus «Lludposas cBs3b» ocHoBana coBMecTHO ¢ Keysight Technologies
yueOHast ayuTOpus ISl IPOBECHHS 3aHITUH PAKTUYECKOTO THIA, yueOHast ayIuTOpHs sl TIPO-

BEJICHUS 3aHITHUH JIAOOPATOPHOTO THUTIA
634034, Tomckas obnacts, . Tomck, Bepimnuna ynuia, 1. 47, 309 ayn.
Onwucanue uMeronierocst 000pyI0BaHUS:
- 10 pabouux craniuit Ha 6ase mporeccopoB Intel Core i5;
- locka MmarHUTHO-MapkepHas Brauberg;
- Otnanounsie mwarel DEO-NANO na 6aze IIJIMC Altera Cyclone IV (4 mir.);
- Otnagounsie miatel DEO-CV-board Ha 6a3e [TIJIMC Cyclone V (6 mrT.);
- Kommutekt crienmanusupoBanHoi yueOHON Mebenu;
- PaGouee mecTo mpemnoaBares.
[IporpamMmmMHoe obecnieueHue:
— Altera Quartus Prime Lite Edition
— LibreOftfice

13.1.4. MarepuajibHO-TEXHMYECKOE M IPOTPaAMMHOe o0ecrevyeHne I CAMOCTOATEIbHOI padoThI
s caMoCTOSATEIbHON PabOThl MCIOIB3YIOTCS yYE€OHBIE ayIUTOPUU (KOMIIBIOTEPHBIE KIIacChl),
PacIOJIOKEHHBIE TIO aJIpecaM:
- 634050, Tomckast o6macTh, r. Tomck, Jlennna mpocnexr, a. 40, 233 ayn.;
- 634045, Tomckast obnacTs, r. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast o6macTh, 1. ToMck, Bepmmanna ymuna, 1. 47, 126 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnauna ynuua, 1. 74, 207 ayz.

CocTtaB 0060pyI0OBaHHS:

- yueOHast MmebOerb;

- koMmnbroTepsl Ki1acca He Hmke [IDBM INTEL Celeron D336 2.8 T1. - 5 mwiT.;

- KOMIBIOTEPHI MOIKIIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaroT IOCTYI B AJICKTPOHHYIO WH-
(dopManmoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 ais Windows;
- 7-Zip;

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3agaHus

1) Ha si3p1ke Verilog 00BsIBUTH MacCHB mem M3 YETHIPEX 8-MU pa3psiAHBIX PErHCTPOB MOXKHO C TO-
MOIIBIO KOHCTPYKIIUH:

a) reg [7:0] mem [3:0];

0) reg [3:0] mem [7:0];

B) reg [7:0] [3:0] r;

r) wire r [7:0] [3:0];

2) B pesynbrare BemonHenus onepanuu d=!(4’b0110*4°b0111+4°b0101), d 6yner umers 3HAYE-
HUE:

a) 1’d1

6) 1°d0

B) 4°d0100

r)4’d1011

3) [ns mepenaun JaHHBIX MEXIY ABYMs ycTpoicTBaMu (master u slave) no unrepdeiicy SPI uc-
MOJIb3YIOTCS ILINHBI:

a) miso, mosi, sclk, en, rst

0) miso, mosi

B) miso, mosi, preset, sclk

r) miso, mosi, sclk, ss

4) OObsBIEHBI JBE NIEpEMEHHbIE: reg a; wire b;

[TprcBOUTH 3 TUM NEPEMEHHBIM 3HaueHHe 1°bl MOXHO ¢ MOMOIIBIO KOJa:

a) assign a=1’b1; always @* b=1"b1;

0) assign b=1’b1; always @* a=1"bl;

B) assign a=1’bl; assign b=1"b1;

r) always @* a=1’bl; always @* b=1"bl;

5) wire [2:0] C; assign C =~(3’b010+3’b001 + 3°b010);

Kakoe 3nauenue Oynet umets nepemenHas C:

a) 3’b101

6) 3’bl11

B) 3’b010
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r) 3’b011

6) BeiOepute npaBUIIbHBIN BapHaHT OOBSIBICHHS JIBYXMEPHOTO MAaCCHBA PETHCTPOB W3 8-MU dIie-
MEHTOB:

a)reg [7:0] a;

0) reg a [2:0];

B) reg [7:0] a [2:0];

r) reg [2:0] a [7:0];

7) Uncno «-5» B MPSIMOM U JOTIOTHUTEIILHOM KOJIE:

a) 101; 010

6) 1101; 1011

B) 1011; 1101

r) 010; 101

8) IIpu momaye Ha RS tpurrep komOunanuu (S=0, R=1) npoucxoaur:

a) YcraHOBKa BBIXOIHOTO 3HAYCHMUS

0) COpocC BBIXOHOTO 3HAYCHHUS

B) XpaHEeHHUE 3HAYCHUS

r) DTO 3aNpeleHHOE COCTOSHUE

9) KommenTapuu Ha si3bike Verilog MOTYT HaUMHATBLCS C CHMBOJIA:

a)$

0) "

B) //

r)#

10) IIpu oObsiBeHuu peructpa reg [5:0] a=7"b1011011;

Peructp Oyner umeTh 3HaUCHUE:

a) 1011011

6) 011011

B) 1101101

r) 101101

11) Beixon Moysst MOKET UMETh THIL:

a) Moxer reg, He MOXKET wire

6) He moer reg, MOXXeT wire

B) MoeT TonbKo integer

r) Moxer u reg u wire

12) Bxoa MOmymst MOXKET UMETh THIT:

a) MoxeT reg, He MOXeT wire

0) He moxer reg, MOXeT wire

B) MOXeT TONbKO integer

r) Moxer u reg u wire

13) Ha s3pike Verilog MaccuB mamsiTH rom M3 JECATH BOCBMHU OUTHBIX CJIOB MOXXHO OOBSBUTH C
MOMOIIbIO KOHCTPYKIIUU:

a) reg [9:0] rom [7:0]

6) memory [7:0] rom [9:0]

B) memory [9:0] rom [7:0]

r) reg [7:0] rom [9:0]

14) Koncrantsl (mapametpsl) a=5 u b=3 Ha sipibike Verilog MOTYT OBITH OOBSIBICHBI:

a) a=5, b=3; parameter;

0) parameter a=5, b=3;

B) constant a=5, b=3;

r) a=5, b=3 constant;

15) Monynb-testbench B8 Modelsim conmepxut kox:

“timescale 1ns/1ps;

initial
a=0;
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#10

a=l1;

end

Uepes kakoe BpeMsi IEpEMEHHAs a TPUMET 3HaYeHue «1»?

a) 1ps

0) Ins

B) 10ns

r) 10ps

16) Yrto peanu3yeT KOHCTPYKLUS, ONMCaHHas Ha si3bIke Verilog.

always@(posedge clk)

R <=R>>1;

a) Cnosur peructpa R Ha 1 paspsn BieBo

6) Casur peructpa R Ha 1 paspsin BripaBo

B) 3anmch B peructp R 3Hauenus 1°b’1

r) Beimonuenue onepanuu R «MHOT0 00JbIIIe) eMHUIIBI

17) Kakoe 3HaueHue Oyaer uMeTh nepeMeHHass W:

reg [3:0] r=4"b1010;

wire [4:0] W;

assigin W = {r[2:0], 2’b11}

a) 5’b11010

6) 5’bl11

B) 5’b101011

r) 5’b01011

18) Kakwue omnepariny mpeacTaBlIeHbl HIXKE:

CE» C~n, « || »

a) Ykazarenb, JIeJieHle, KOHKaTeHaIHs

0) ApudpmeTnueckoe yMHOKEHHE, JJOrHYecKasi UHBepcus, moourosoe 1

B) ApudMeTnueckoe yMHOKEHHUE, TOOUTOBass MHBEpCHs, jorudeckoe MJIN

r) YKazaTesb, TOOUTOBasi MHBEpCus, iorudeckoe U

19) Ha si3p1ke Verilog peann3oBaHa KOHCTPYKIIHS:

reg [1:0] k=2"b0;

always @(posedge clk)

k<=k+1’bl;

Kakoe 3HaueHue B JeCATUYHOM BUJE OyleT MMETh peructp k mocie mosBICHUS MIECTH MPSMO -
YTOJIbHBIX UMITYJILCOB Ha NTUHHUHU clk?

a)?2

0) 4

B) 6

r)0

20) Kakoit TUTIOBO# 37I€MEHT OMUCHIBAET KOI:

module flip_flop (

input clk, reset,en,

input d,

output reg q

);

always @ (posedge clk or posedge reset)

if (reset)

qQ<=0;

else if (en)

q<=d;

endmodule

a) CuHxpoHHBIH D-TpHrrep co cOpocom M BXOIOM pa3pelIeHHs Ha 3aITUCh

0) D-Tpurrep ¢ aCHHXpOHHBIM COPOCOM U BXOJIOM pa3pelIeHuUs Ha 3amuch

B) RS-tpurrep co cOpocom u BXooM paspenieHus Ha 3aruch
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r) D-Tpurrep ¢ acCHHXpOHHBIM cOpPOCOM

14.1.2. Bonnpocs! AJ151 NOATOTOBKH K NPAKTHYECKUM 3aHATHAM, CEMHHAPaM
OcHoBHbIE 3JIEMEHTHI U PYHKLUU si3bIKa Verilog
MynbTUIUIEKCOp, 1eMYIIBTUILIEKCOp, Aemudparop.
CIBUTOBbIE PETHCTPBI
WNuctpyment mogenupoBanus Modelsim. Hanucanue tectOenueii.

14.1.3. Tembl KOHTPOJILHBIX padoT

PeannzoBare Ha s3pike Verilog nesnTenb 4acTOThI ¢ ACHHXPOHHBIM COpPOCOM, YTOOBI MOJIyYUTb
TaKTOBBIM CUTHaJ ¢ 4yacToTod paBHOM 1 I'm. Yacrora BxomHoro curnana 256 I'i. HapucoBare 3mropbl
HaIpsDKEHUH, IeMOHCTpHUpYIOLUe paboTy JeIuTeNs.

PeanuzoBars 16 — pa3psaHblid CUETYMK C BO3MOXKHOCTBIO peBepcUBHOTO cueta. Hampasnenue cue-
Ta yKa3bIBaeTCs JIOTHYECKUM YPOBHEM Ha Bxoje. Jlornueckuil Hoib — npubasisieT eaununy, Jlornyeckast
€MHULIA — OTHUMAET.

Peann3oBaTte BBIYMCIUTEIBHOE YCTPONCTBO MJSl CIOXEHUS, BBIYMTAHMS M YMHOXKEHUS JABYX
KOMILJIEKCHBIX YHCeJl. BXOJHBIMU TaHHBIMM I YCTPOWCTBA SIBIIETCS YeThIpe 12-pa3psaHbIX 4ucia, Iie
HepBbIE /1BA: PEaIbHOE U MHUMOE 3HaYE€HUE NIEPBOro YUCIIA, IOCIEIHHUE /1BA: PEAIbHOE U MHUMOE 3HaYe -
HHUE BTOporo uuciia. OObICHUTH BEIOOP pa3psAHOCTH BBIXOAHBIX aHHBIX.

14.1.4. Tembl OIPOCOB HA 3aHATHAX

OO6mue cBemenus 00 MHTETPAIbHBIX cxeMax ¢ nmporpammupyemoit ctpykrypoit (MCIIC). Knaccu-
bukanmsa mUPpPOBBIX MUKPOCXEM.

Mertononorus u mapuipyt npoektupoanus Ha [IJIMC. OcHoBHBIE 3Tamnbl MPOEKTUPOBAHUS LU(D-
poBbIx ycTporict Ha [IJIMC.

SA3piku onucanus nugposix yerpoiictB (Hardware Description Languages - HDL). S3bik Verilog.
CunTtakcuc s3pika Verilog. Peanu3zanust aneMeHTapHBIX HU(GPOBBIX YCTPOMCTB Ha s3bike Verilog.

Cunresnpyemocts HDL-onmcanmii.

Apxurekrypa u cxemorexnuka [TJIMC. Cuctems! ¢ ucniosnb3osanuem IJINC.

14.1.5. Bonpocsl nu¢depeHIIUPOBAHHOIO 3a4eTa

1) datb onpenenenue [TJIMC. Pacckaszars 06 ycrpoiicte [TIJIMC dupmer Altera.

2) CunresupoBatb cxemy Ha si3bike Verilog HDL: cu€rumk ¢ npsiMbIM U 0OpaTHBIM CYETOM C BO3-
MO>KHOCTHIO BBIOOpa HampaBJIeHHsI CYETA 110 BHEIIHEMY YIIPABIISAIONIEMY CUTHAIY.

3) IlpuBecTH OCHOBHBIE OIEPATOPHI SI3bIKA MporpamMMupoBanus Verilog, pacckasaTb 0 IpaBUIIax
MPEJICTaBICHNs 1IEeTbIX W BelleCTBEeHHBIX uncen Ha s3bike Verilog HDL. Ilpumeps! ucnonb3oBaHUsS
OCHOBHBIX OIIEPaTOPOB.

4) CuntesupoBarh cxemy Ha s3bike Verilog HDL: momynb ansi cyMMHpOBAHHS U YMHOXKEHUS
KOMITJIEKCHBIX YHCEN pa3psAHOCThIO 14 OUT.

14.1.6. Tembl 1a00paTOpHBIX padoT
Cosganue npoekta B Quartus 1. Jlornueckue cxemsl.
CueTyuky U JeNUTeNId YaCTOTHI.
[upoTHO-UMITYIbCHASI MOAYJISIIMS.
Marmmnabl KoHeuHbIX cocTostHu (FSM).
DUIBTP C KOHEYHOW UMITYJIbCHOM XapaKTepUCTUKON
Wnrepdeiic SPI.
AxcenepomeTp.

14.1.7. MeTonu4eckue peKoOMeHAalNU
Ha mepBoM JEeKIIMOHHOM 3aHSTHHU MPENOaBaTelb JOJDKEH ONPEACTUTh OCHOBHBIC LENTN U3Y9IEHHS
JAUCHUIUIMHBI, PCKOMCHIOBATL JIUTCPATYypy I CAMOCTOATCIILHOIO U3Yy4YCHHA, PACCKA3aThb O HOPSAAKEC U
METOJIMKaX MPOBEICHUS 3aHATHH.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTepPHAJIAM VISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMMU
310POBbS1 1 HHBAJIH/I0B
Jis aui ¢ orpaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBSI M1 MHBAJUIOB MPEIyCMOTPEHBI JTOMOIHH -
TEJIbHBIC OLICHOYHbIE MaTepUalIbl, IEPEUCHb KOTOPBIX yKa3aH B Tabmuie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

14.3. MeTroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIML C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs peycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB HA 3a/1aHUs, @ IMEHHO:

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa ornieHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEIyCMaTPUBACT MPEAoCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS M BOCIPUATHS HH(POpMALIUK:

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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