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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
W3yyeHne apxXuTeKTypbl M CXeMOTEXHUKU COBPEMEHHBIX IIPpOrpaMMUpPYeMBbIX JIOTHYeCKUX
VHTerpaibHbIX CXeM, MPUHLUIIOB MPOeKTUPOBaHus L{UGPOBLIX CXeM C ucronb3oBaHueM [1JINC, meTo0B
Yl CPe/ICTB OT/IaZIKU TaKUX CXeM, s13bIKa MPOeKTUPOBaHus LU poBbIX ycTpoucTB Verilog HDL.

1.2. 3agauy JUCIMIIIAHBI

— TlpuobpereHue cTygeHTaMu 3HaHWKA B 007aCTH TMPOEKTUPOBaHUS LU(PPOBBIX CXeM C
vcriosnb3oBanuem ITJIMC.

— IIpuobperteHre yMeHWI MPOEKTHPOBAaTh TeJIeKOMMYHUKAI[MOHHbIe cucTeMbl Ha IIJIMC c
WICTI0/Tb30BaHUEM SI3bIKa OMMcaHusi LIMPPoBbIX ycTpoiicTB Verilog HDL.

— OBraseHue TIPAaKTUUECKUMU HaBbIKaMM B 0071aCTH pa3pabOTKM UM OTIAIKU OINMMCAHUMN
1U(POBBIX YCTPOUCTB Ha si3bike Verilog HDL Ha ocHOBe mporpaMMHOro obecrieueHust 3apy0eKHbIX pupm
H OT/IaIOYHBIX MOAY/el ¢ ucnonb3oBanueM [TJINC

2. Mecto puciMiuidHbl B cTpyKType OITIOII

HMucuunuivHa «I[IporpaMMypoBaHue joruueckux MHTerpaabHbix cxem» (B1.B./1B.8.1) oTHOoCcuTCA
K 6710Ky 1 (BapuaTHBHasi 4acTh).

[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HaudajbHble 3HAHUS, SIBISIOTCA
cnegyrolye AUCHUIUIMHBL: OCHOBBI KOMIBbIOTEPHOTO npoektupoBaHusi POC, Teopus aneKTpruecKrx
terneii, Linudposas o6paboTKa cUrHanoB, JeKTPOHUKA.

[MocneayromuMu AUCHUTUTMHAMU SIB/ISTFOTCST: Moie/TMpoBaHKe CUCTeM 0eCIIpOBOHOM CBS3U.

3. TpeGoBaHus K pe3y/IbTaTaM 0CBOEHHS AUCLUILUIUHBI

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

— TIK-15 ymeHueM paspabatbiBaTh M OGOPMJISTH Pa3/IMUHYH0 TPOEKTHYI0 U TeXHUUEeCKYHO
JIOKyMEHTaL[HI0;

— TJIK-19 roToBHOCTHIO K OpraHusalMu paboT 10 TPaKTUUeCKOMY HCIO/Ib30BaHUI0 U
BHE/JIDEHUIO Pe3y/IbTaTOB UCC/IeI0BaHUN;

B pesynbraTe n3yuyeHUs JUCLMIUIMHBI CTYAEHT JJO/DKEeH:

— 3HATh TPUHLUIBLI, OCHOBHBIE aJTOPUTMbI M yCTpOMNCTBa 1M(poBOii 006pabOTKM CHUTHAJIOB;
3/IEMEeHTHYIO 0a3y U CXeMOTeXHHKY LM(POBBIX ¥ MUKPOTIPOL[ECCOPHBIX YCTPOMCTB 37IEKTPOCBSI3H.

— yMeTb TIPOBOJWTb aHaiW3 M CHUHTe3 JIOTUYECKUX YCTPOMCTB, CHHTE3UpOBaTh C
WCTI0/Ib30BaHWEM COBPEMEHHOUW MUKPO3JIEKTPOHHOM 371eMEeHTHOU 0a3bl 1M POBbIe YCTPOHCTRA.

— BJIafeTh HaBbIKaMM IPAKTUUECKOW paboThl C 1ab0paTOpPHBIMM MaKeTaM{ aHajorOBBIX U
U(POBLIX YCTPOMCTB, METOAAMH KOMITBIOTEDHOTO MOZJeIUpPOBaHUsl (PU3MUEeCKUX TIPOLECCOB TMpU
nepesiaue MH(GOPMaLMK; TEOPETUYeCKUMU U SKCIIepUMEHTaJbHbIMU MeTOAaMH MCCAe[0BaHUs C LeJ/IbI0
OCBOEHMSI HOBBIX TePCIIeKTUBHBIX TEXHOIOTUM 00paboTKH 11(POBLIX CUTHAJIOB.

4. O0beM AMCHUIIMHBI M BUABI YU4e0HO# padoThI
OO6wjasi TPYZOeMKOCTb [UCLMIUIMHBI cocTaByisieT 5.0 3ayeTHBIX €JUHHUIILI W TIpeACTaBjieHa B
tabmuie 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIAHEI

Buzbl yueOHOM ieATebHOCTH Bcero wacoB CemecTpsl

6 cemecTp
AynutopHbie 3aHATHSA (BCEro) 80 80
Jlekin 32 32
[IpakTrueckue 3aHATHS 14 14
JlabopaTtopHbIe 3aHATHS 34 34
CamocTosiTenibHast paboTa (Bcero) 64 64
[MToAroToBKa K KOHTPOJILHBIM paboTam 8 8
OdopmeHre 0TUETOB T10 JTaOOPaTOPHLIM paboTam 32 32
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ITpopaboTKa JIeKIMOHHOTO MaTepHasa 10 10
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 14 14
Bcero (6e3 sk3ameHa) 144 144
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJ0EMKOCTD Yac 180 180
3aueTtHble Eavnnibl TpygoeMKoCTH 5.0 5.0

5. CopepxaHue AUCLHMI/IMHBI

5.1. Pa3jensl JAUCHHUILIMHBI H BH/bI 3aHATHH
Pa3ziesnbl AUCIUTIMHBI ¥ BU/IbI 3aHSITUM TIpUBEZIeHbI B Tabwviie 5.1.
Tabmuija 5.1 — Pa3zgenbl AUCIMIVIMHEBI U BUJbI 3aHSATUN

= | z | E
= E 8
= ¥ g ~ ”
x 8 & a8 = 3 5
= o @ s o o =
= S 3 o S 3 > 5
Ne HasBanus pa3zenoB JUCLIUIIIMHBL g 5 = 5 o 2 Sl
S| £ | 8| 5 |8z B&E
: 5§ ®me g%
e, =} S
N
O
1 |O6mwme cBefeHHst 00 MHTETPaTbHBIX 2 4 2 8 16 ITK-15, TIK-
cxeMax C IporpaMMupyemMon 19
ctpykrypoi (UCIIC).
2 |Metogonorus u MapLpyT 4 0 0 3 7 [TK-15, ITK-
npoektupoBanus Ha [TJINC. 19
3 |Crpykrypa CAIIP /i npoeKTUpPOBaHUs 6 0 2 4 12 [TK-15, ITK-
Ha [UINC. 19
4 | SI3bIKuM onvcaHusl HU(PPOBLIX YCTPOMCTB 8 6 14 24 52 [TK-15, ITK-
(Hardware Description Languages - 19
HDL).
5 | ®yHKIMOHa/MbHas Bepudukauys HDL- 4 4 6 13 27 [TK-15, ITK-
OTKCaHUM. 19
6 |Cunre3upyemocts HDL-omucanwmii. 4 0 0 1 5 [TK-15, ITK-
19
7 | ApxurekTtypa u cxemoTtexHuka [1JIC. 4 0 10 11 25 [TK-15, ITK-
19
Wtoro 32 14 34 64 144
5.2. Copep>xaHue pa3/eioB JUCLUILIMHGI (10 JIEKIUAM)
Cogep>xaHuye pasziesioB AUCLUTUIMH (T10 JIeKIUSIM) TIpHBeieHo B Tabnuie 5.2.
Tabnuna 5.2 - CofepykaHue pa3iesioB JUCLIUILIUH (TI0 JIEKLUSIM)
3 3§
3 = 0
CopeprkaHyve pas/iesioB JUCLIAILIMHBI 10 = > 5
HasBaHus pasjesnos S =5
JIEKLIUSIM 3 g 2
S8 g =
~ o 2
= S
6 cemecTp
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1 Ob1ue cBefieHust 00 MHTerpa/ibHBIX | OOIMe cBeieHHsT 00 UHTEerpalbHbIX 2 IMK-15,
cxemax € IporpaMmMmupyeMon cxemax C IporpaMMHUpyeMol CTPYKTYpOu [TIK-19
crpyktypoii (UCIIC). (ACIIC). Knaccudukaius 1judpoBbIX
MHUKPOCXeM.
Ntoro
2 MeToz0/10rUs1 M MapLIPYT MeTtopo0rus ¥ MapupyT 4 [TK-15,
npoektuposanus Ha ITJINC. npoektupoBanus Ha IIJIMC. OcHoBHEIe [TIK-19
3Tarbl NPOEKTUPOBaHMS LIU(PPOBBIX
ycrpoucts Ha I[TJINC.
Ntoro 4
3 Crpykrypa CAIIP pns Crpykrypa CAIIP f/151 mpoeKTUpOBaHUs [TK-15,
npoektupoBanus Ha [TJINC. Ha [TJIMC. O630p rporpaMMHBIX CPeJCTB IIK-19
J1s mpoekTupoBaHus Ha [1IJIVIC.
Nroro
4 f13bIKK onrcaHust HU(POBBIX A3bIKM onvcaHus [UGPOBLIX YCTPOMCTB 8 [TK-15,
yctpoiictB (Hardware Description (Hardware Description Languages - HDL IMK-19
Languages - HDL). ). A3bIK Verilog. CuHTaKCHC si3bIKa
Verilog. Pean3sarnus sneMeHTapHbIX
1[M(POBbIX YCTPOMCTB Ha s13bIKe Verilog.
Wtoro
5 ®yHKIMOHAbHAs Bepru(UKalys dyHKLMOoHanbHas Bepudrkauys HDL- 4 ITK-15,
HDL-onucanui. onvcaHui. IHCTpyMeHT Mo eIMpoBaHus [TIK-19
ModelSim. lHcTpymeHT SignalTap.
Wtoro 4
6 Cunresupyemocts HDL-onucanui. |Cuntesupyemocts HDL-onvcanui. 4 [TK-15,
Wtoro 4 I1K-13
7 ApXUTeKTypa U CXeMOTeXHUKa Apxurekrypa u cxemorexHuka [1JINC. 4 [TK-15,
[TJIAC. Cucremsl ¢ ucnosb3osanuem IJIAC. [1IK-19
Wtoro 4
Wtoro 3a cemecTp 32

5.3. Pazensl AMCHUIUIMHBI M MEXX/UCIMII/IMHAPHBIE CBSI3M C 00ecneynBarIMH (MPeAbIAYIMMHI)
U o0ecrieuBaeMbIMH (MOC/IeAYOIAMH) AUCIMIUTNHAMH
Pa3zenbl JUCLIMTIIMHBI U MeXXAUCLUTIMHAPHBIE CBSI3U C obecrieunBaroiMu (TpeAbIYLUMU) U

obecrieuriBaeMbIMH (TT0C/IEIYIOIIMMU) JUCLITTMHAMM TIPe/ICTaB-/IeHbl B Tabviie 5.3.

Tabnuiia 5.3 - Pa3genbl AUCLUATITMHBI M MEXKIUCIMIIMHAPHBIE CBSI3U

Ne pa3ziesioB aHHOM JUCIIUTUIMHBI, [7Is1 KOTOPLIX He00X0JUMO

No HanMeHOBaHWe JUCLHTUIHH n3yueHure 00eCrieuyrBaroMX U 00eCrieunBaeMbIX AUCIIUTUIAH

1 2 3 4 5 6 7
[IpepiecTByoOLLMe JUCLUATITUHBI
1 | OCHOBBI KOMITBIOTEPHOT'O +
npoektrpoBanus POC

2 | Teopwusi 3nMeKTpUUeCKUX Liernen +

3 |Iludposasi 0b6paboTKa CUTHAIOB + + +

4 | DneKTpoHHKa + +

[Tocnepyroiye AUCLUTIIMHBL
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1 |MogenvpoBaHue CUCTEM

. + +
0ecripoBO/IHOM CBSI3U

5.4. CoOTBeTCTBHE KOMIIETEeHI[HH, (POPMHPYeMBbIX NMPH W3yYeHHH JUCHHUIUIMHBI, H BUJ0B 3aHATHH
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUDPYEMbIX TP W3yUeHWU JUCLIATIIMHBI, U BUJOB 3aHATHN
Tipe/iCTaB/ieHo B Tabmwiie 5.4

Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYEMBIX TpU W3yUYeHWH
VCLIUTUJTUHBI
Buap! 3aHaTHM
3]
R B
< 3 g
~ | = O
& w @
S| = T (="
= ) ] =
g = o o g
E = = = = @®opMbl KOHTPOJIS
= o S
s g g 3 2
3 = = = &
N2 = S S
E =¥ B
X o 14
[°] O o
5 5 g
i ®
[TK-15 + + + + KoHTponbHas paboTa,
JKk3ameH, OTueT 110
naboparopHoii pabore,
KomrioneHT
CBOEeBpeMeHHOCTH, Orpoc
Ha 3aHsaTusIX, OTUeT 110
TIPAKTUKe
ITK-19 + + + + KoHTposnbHas paboTa,
Ok3aMeH, OTuert 110
naboparopHoii pabote,
KomrioneHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATHaX, OT4YeT 1o
MpPaKTUKe

6. InTepaKkTUBHBIE MeTOAbI M (OpMbI OpraHu3aIuy 00yyeHHus
He npenycmotpeno PYII

7. JTaGopaTopHbI MPAKTUKYM
Copeprkanue y1abopaTtopHbIX paboT npuBezieHO B Tabwiie 7.1.
Tabnuma 7. 1 — CogepykaHue 1abopaTOpHBIX paboT

] 3§
Ha3Banus paszesos CopeprkaHue labopaTopHbIX paboT § o g %

=

S s &

H S

6 cemecTp

1 O6mmue cBegenust 06 uHTerpanbHbix | Co3maHue mpoekTa B Quartus I1. 2 [IK-15,
CXeMax C MporpaMMHUpyeMoit Jlornyeckrie Cxembl. [1K-19
ctpykrypoi (UCIIC). Vtoro 2
3 Ctpykrypa CAIIP ans CueTurKy U JenuTeu 4acTOThI. 2 [TK-15,
nipoektupoBanus Ha IIJIMC. HToro 2 [TIK-19
4 $13bIKY onucaHus HU(POBBIX [IT1pOTHO-UMITY/IbCHAS MOAY/ISALIUS. 4 [TK-15,
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yctpoiictB (Hardware Description MaiimHbl KOHeUHbIX coctosiuii (FSM). IMK-19
Languages - HDL). DUIBTP C KOHEYHON UMITYJ/IbCHOU 6
XapaKTepUCTUKOU
Htoro 14
5 ®yHKIMOHaMbHas BepruyrKaLus Wntepdeiic SPI. 6 [TK-15,
HDL -ornucanui. HToro 6 [1K-19
7 ApXuUTeKTypa U CXeMOTeXHHKa AHasnoro-1judpoBoii mpeodpasoBaTeb. [TK-15,
TUTHAC. AxcenepomeTp. 4 IK-19
Utoro 10
Wroro 3a cemecTp 34
8. IlpakTHyeckue 3aHATUA
Copiep>xaHye MpakTHUeCKUX paboT npuBezeHo B Tabnuie 8.1.
Tabmuiia 8. 1 — CojepskaHre MpakTHYeCKUx padboT
3 z S
S = =
Z > 3
Ha3sanus paszesos Copep>kaHrie IpaKTUYeCKUX 3aHATHUMN s e &
o s B
X ¥
- e ~
6 cemecTp
1 O6mue cBegenust 06 UHTerpanbHeIX | Beegenue B ITJIMC 2 [TK-15,
CXeMax C IporpaMMHpyemoi M(PpOBbIE JIOTUUECKHUE CXEMBI. 2 HK-19
crpykrypou (UCIIC). Lidp
Htoro 4
4 $13bIKK onrcaHust LKM(GPOBBIX OcHOBHBIE 3/1eMeHThl U PYHKLUU s13bIKa 2 [TK-15,
yctpoiictB (Hardware Description Verilog [TK-19
Languages - HDL). MynbTUniekcop, AeMy/IbTUIIEKCOP, 2
Jerudpatop.
CBUrOBbBIE PETUCTPHI 2
Ntoro 6
5 ®@yHKIMOHaMbHas BeprudUKalys Onepauyu ¢ TpUrrepamu Ha si3bIKe 2 ITK-15,
HDL-onucanui. Verilog. ITK-19
WNHucTpymeHT MozenpoBanusi Modelsim. 2
Harrcanue tectbeHuei.
Nroro 4
Nroro 3a cemectp 14

Tabmmie 9.1.

9. CamocrosiTesibHasi padoTa
Busibl camocTosiTesbHOM paboThI, TPYAOEMKOCTh U (hOpMUpyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B

Tabsura 9.1 - Byl caMocTosiTesTbHOM pab0ThI, TPYZI0EMKOCTb U ()OPMUPYeMble KOMITeTeHLIUH

Hassanus paszesnos

Bugpl camocTosiTesTbHOM
paboThI

TpyzoeMKoCTb
q
dopmMmupyeMblie
KOMIIeTeHL[UU

@DopMBI KOHTPOJIA
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6 cemecTp

1 Obume cBegenus 06
MHTeTpa/IbHbIX CXeMax C
NporpaMMHpyeMou
crpykrypoi (UCIIC).

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

ITogroroBka K
MpPaKTUYeCKUM 3aHATUSIM,
ceMHHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam

Htoro

TIK-15,
TK-19

Ornpoc Ha 3aHATUSIX,
Otuet 10 1abopaTopHoi
pabore, DK3ameH

2 MeToponorus u
MapILpyT
MPOEKTHUPOBAHUS Ha
[JINC.

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

IToaroroBka K
KOHTDPOJIbHBIM paboTam

Hroro

TIK-15,
TIK-19

KoHTposbHas pabota,
OK3aMeH

3 Crpykrypa CAIIP s
MPOEKTUPOBAHUS Ha
[TJINC.

[TpopaboTKa /IeKLIMOHHOTO
marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

HNroro

TIK-15,
TK-19

Ortuet 1o y1labopaTopHO
pabore, OTueT 110
TpakTHKe, JK3aMeH

4 $13bIKU OTIUCaHUS
1M(POBBIX YCTPONCTB
(Hardware Description
Languages - HDL).

ITogrororka K
MpaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

OdopmreHre OTUETOB T10
naboparopHbIM paboTam

OdopmreHue 0TUETOB T10
nabopatopHbIM paboTam

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

IToaroroBka K
KOHTDPOJIbHBIM paboTam

Hroro

24

TIK-15,
TIK-19

KomrioneHT
CBOEBPEMEHHOCTH,
KonTtponbHas pabora,
Onpoc Ha 3aHATHSIX,
Ortuert 10 y1labopaTopHO
pabore, OTueT 110
TpakTHKe, JK3aMeH

5 dyHK1MOHA/IBbHAs
Bepuukaius HDL-
OMMCaHUH.

ITogroroBka K
MpaKTUUYe CKUM 3aHSATUSIM,
CceMUHapam

TIK-15,
TK-19

KommnoHeHT
CBOEBPEMEHHOCTH,
KonTtponbHas pabora,
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ITogroroeka K 2 Otuet 110 1abopaTopHOi
MPaKTUUeCKUM 3aHATHSM, pabore, OTueT Mo
ceMHHapam MpaKTHKe, JK3aMeH
[TpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 13
6 CHHTEe3UpyeMOCTb ITpopaboTKa JeKIIMOHHOTO 1 |TIK-15, JK3aMeH
HDL-onucaHui. Marepuasa IMK-19
WToro 1
7 ApxvTekTypa u [TpopaboTKa eKIMOHHOTO 1 [IK-15, KomrioneHT
cxeMmorexHuka [IJINC. Marepuasa [T1K-19 CBOeBpeMeHHOCTH, OTueT
OdopmiieHre 0TYETOB 10 6 go naboparopHoit paGore,
naboparopHbIM paboTam K3aMEH
OdopmreHue OTUETOB T10 4
naboparopHbIM paboTam
Ntoro 11
Wtoro 3a cemecTp 64
[ToaroroBka K 3K3aMeHy 36 OK3aMmeH
Wtoro 100
10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cUCTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

Tabnuiia 11.1 — basibHbIe OIIeHKU A1JIs1 3/IEMEHTOB KOHTPOJIsSI

11.1. ban/bHBIE OLeHKH JAJISl 3/IEMEHTOB KOHTPOJIA

. . MakcumMasbHbIN
. MakcuManbHbIN MakcumanbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6amn Ha 1-yro KT c| ©6an 3a mepuof,
JesITeTIbHOCTU mexay 2KT u Ha cemMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
6 cemecTp
KommnoHeHT 4 4 2 10
CBOEBPEMEHHOCTH
KonTposnbHast pabora 15 15
Oripoc Ha 3aHATHAX 4 4 2 10
Otuer 110 /1TabOpaTOPHOM 10 10 5 25
pabore
Otuet 1o npakTuke 4 4 2 10
VToro MakCumyM 3a 22 37 11 70
Tepuo/,
JK3aMeH 30
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Hapacrarouym utorom 22 59 70 100

11.2. ITlepecuet 0a/1/1I0B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asiioB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH

basnnbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka

> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5

Ot 70% 1o 89% ot MakcMMaJIbHOM cyMMbI OasiioB Ha gary KT

4
Ot 60% 10 69% OT MaKCMMaJIbHOM CyMMbI OasiioB Ha Aary KT 3
2

< 60% oT MakcuMasnbHOM cymMMbl banioB Ha gaty KT

11.3. Ilepecuet cymMmMbI 6a/IVI0B B TPAAMIMOHHYIO U MEXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 06a//IOB B TPAJULIMOHHYIO U MEKIYHAPOAHYIO OLIEHKY TIpe/CTaB/eH B Tabiuiie
11.3.
Tabsuiia 11. 3 — ITepecueT CyMMbI 0a/I/IOB B TPAJULIMOHHYIO U MEXKIYHAPOJHYIO OLIEHKY

WToroBas cymma 6asinos,

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

JK3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0po1110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopor10)
70 -74
p— D (yZOB1€TBOPUTEJILHO)

3 (YZ0BNeTBOPUTE/BHO) (3aUTeHO) 60 - 64 E (HocpeAcTBerHo)
2 (HeyROB/IETEOPUTELHO) (He Hwxe 60 6asmoB F (HeyzmoBneTBOpUTEJILHO)

3aUTeHO)

12. Yue6Ho-MeTOqHUECKOE U HH(OPMALIHOHHOE 00ecreyeHne JUCIUILTHHBI

12.1. OcHoBHas 1uTeparypa
1. Cremenko B.B. ITJIMC ¢upmer Altera: sanemeHTHass 6a3a, CUCTeMa TIPOEKTUPOBAHUS U SI3bIKU
onucaHus anmaparypel. - M.: IOMK [IIpecc, 2010. - 573 c. [DnexkTpoHHsli pecypc]. -
http://e.lanbook.com/book/60976

12.2. lonoHMUTe/IbHAA IMTEpaTypa
1. 3otoB B. HO. ITlpoekTripoBaHMEe BCTpaMBaeMbIX MHKDPOTIPOLIECCOPHBIX CHCTEM Ha OCHOBE
[JIUC ¢upmel XILINX®. - M.: T'opsiuas tunus-Tenekom, 2006. - 519c. (Hamune B bubnmoreke TYCYP
- 41 9K3.)
2. Yrpromos E. I1. lludposasi cxemoTexHrka: YuebHoe rocobue fist By30B. - 2-e u3[., nepepab.
u jor. - CI16.: BXB-Iletep6ypr, 2004. - 782c. (Hamuuue B 6ubmioreke TYCYP - 20 3k3.)

12.3. YueOHoO-MeTOoANYECKOE TOCOOHE ¥ MPOrpaMMHOe o0ecreyeHue

1. TIporpamMmMupoBaHve JIOTUUECKUX HWHTErpajbHbIX CXeM: MeToAanuecKkue yKasaHUsl K
nabopatropueiM paboram / KpwokoB . B., Tlokamector /[I. A., DpaeiHeeB XK. T. - 2014. 51 c.
[DnekTpoHHbIii pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3898, cBo60oAHBI.

2. [TlporpamMmupoBaHMe JIOTMYECKUX WHTerpajbHbIX CxeM: MeToauueckde yKa3aHUsl 10
TIPOBEZIEHUI0 TIPAKTUUECKUX 3aHSITHH W OpraHu3alidd CaMoCTosiTe/lbHOM pabotel / KprokoB . B.,
[MokamectoB [I. A., OpabiHeeB K. T. - 2014. 77 c. [DnekrpoHHbiii pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/3901, cBoOOIHBIH.

3. Iudporoii akcenepomerp: MeToanueckre yKa3aHWs K JlabopaTopHoil pab6ore Ne8 mo
mucuuriiHe «[IporpaMmupoBaHue JIoTHYeCKUX UHTerpanbHbIX cxem» / EBceeB A. A., Abpamenko A. FO.
- 2016. 9 c. [OnekTpoHHbIH pecypc] - Pexxum gocrymna: https://edu.tusur.ru/publications/6052, cBOOOHBIA.
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12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. O6pa3oBarenbHbIii opTasn edu.tusur.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
Aymuropum 309, 314a, 3146 u 318 kadeapsr TOP ocHalleHbI TIepCOHATBHBIMIA KOMIBIOTEPAMH |
HeoOXOMMBIM TIPOrPaMMHBIM OOecrieueHHeM [/1s1 TIpOBe/ieHHsT 1abopaTopHBIX paboT Y TMPAaKTUUeCKUX
3aHSATUH, UMeroTCs oiazouHble TuiaThl DEQ-NANO Ha 6a3e ITJIMC Cyclone IV.

14. ®oHp OLeHOUHBIX CPe/JCTB
@DOH/| OL}eHOYHBIX CPe/CTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanueckye peKOMeH/ialiiy M0 OpraHu3alui u3ydeHus AUCHUNIUHbI
Ha nepBoM JIeKLIMOHHOM 3aHATUM MpernojaBare/ib J0/DKeH ONpee/IiTh OCHOBHbIE Lie/I1 U3yUeHust
JVCLIMIIJTMHBI, PEKOMEH/I0BaTh JINTepaTypy AJisi CaMOCTOSITe/TbHOTO U3yueHusl, pacCKa3aTb O MOpsifKe U
MeTO/IMKaX TTPOBe/leHHsI 3aHSTHH.
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1. BBegenue

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

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

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

MPaKTUUeCKOMY MCIO/Ib30BaHUIO U BHEJPEHUIO
pe3y/bTaToOB UCC/IeJ0BaHUN

CUTHAJIOB.;

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
IK-15 yMeHHeM pa3pabaTeiBaTh U 0OPMIISTh L o/mKeH 3HaTh TIPUHLUIIBIL, OCHOBHbIE
Pas/IMYHYI0 IPOEKTHYIO U TeXHUYECKYO aJIfOPUTMBbI U YCTPONCTBA LIU(PPOBOIA
JIOKYMEHTAI[HF0 00paboTKH CUTHA/IOB; 3IEMEeHTHYIO 6a3y u
[TIK-19 TOTOBHOCTHIO K OpraHM3auy paboT 1o CXEMOTEXHHKY IJA/POBLIX 1

MHKPOTPOLIeCCOPHBIX YCTPONCTB
3/1eKTPOCBSI3N.;

[omkeH yMeTb IPOBOJIUTh aHA/IN3 U
CUHTe3 JIOTUYeCKHUX YCTPOMCTB,
CUHTE3UPOBaTh C UCI0/b30BaHUEM
COBPEMEeHHOW MHKPO3/IEKTPOHHOU
3/1eMeHTHOU 0a3bI 1M(dpOBBIe YCTPOMCTBA. ;
[obkeH BnaieTb HaBbIKaMU MPAKTHUYeCKOU
paboThI C TabOpPaTOPHBIMU MaKeTaMH
aHaJIOTOBBIX U LIU(PPOBBIX YCTPOMCTB,
MeTOZ,aMU KOMITbIOTEPHOTO
MO/IeTUPOBaHUsI (PU3MUeCKUX MPoLieCCoB
Tipu Mepejiaue WH(OpPMaIWY;
TeopeTUUeCKUMU U IKCIIePUMeHTaTbHbIMU
MeTOZ,aMU UCCTIe/JOBaHUS C LieJTbi0
OCBOEHHsI HOBBIX TepPCIeKTUBHBIX
TeXHOJIOTH 00paboTKHU [UPPOBBIX

OO1e XapakTepUCTHKH TOKa3aresell U KPUTEepUeB

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

OLl€HMBaHUA KOMHeTEHI_[I/II‘/JI Ha BCeX 5TdIldaX

Tlokazarenu u
KpUTEpUHr

3HaThb

YmeTs

Bnagets

OTnyHO (BBICOKMM
YPOBEHb)

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

O6nagaeT Auaa30HOM
MpaKTUYe CKUX YMEHUH,
TpeOyeMbIX /JIs1 Pa3BUTHS
TBOPUYECKUX pelleHuH,
abcTparupoBaHus
nipobeM

Kontposnupyet paborty,
TIPOBO/JUT OLIEHKY,
COBEpIIIEHCTBYET JeHCTBUS
paboThI

Xoportio (6a30BbIit

3HaeT ¢aKThl, TPUHLIUIIBI,

O6nagaeT Axana3’oHOM

BepeT oTBeTCTBEHHOCTH 3a

yPOBEHb) TPOLIeCChI, 0bIIHe MPaKTHUeCKUX YMEHHH, 3aBepilieHue 3ajiau B
MOHATHUS B Mpeenax TpeOyeMbIX /ISl pELlIeHUsT | KCCIIeI0BaHUH,
n3yuyaemoii 061acTu oTipe/ie/IeHHBIX TTPO0/IEM B | IPUCIIOCA0IMBAET CBOE

00/1aCTH UCC/IeI0BaHNS MOBeIeHNe K
obcTosaTENIHLCTBAM B
pelieHUH pobiem

YnoBnerBoputenbH | O6mazaetT 6a30BbIMU O6mnagaeT 0CHOBHBIMHU PaboTaeT mpH MpsiMoM
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o (TIoporoBbii
YPOBEHD)

OOIIMMH 3HAHUSIMU

yMeHUsIMH, TpeOyeMbIMU

AJ1d BBITIOJIHEHUSA TTPOCTBIX

3a/au

HaO/MoeHnN

JIOKYMeHTaLUIO.

2 Peanu3anusi KOMIIeTeHI[UH

2.1 Komnerenuus ITK-15
[TK-15: ymeHueMm pa3pabartbiBaTb M O(OPM/ISTH Pa3IMUHYI0 TIPOEKTHYH0 U TEXHUUYECKYIO

st bopMUpOBaHMsT KOMIIETEHIIMH HEOOXOAMMO OCYILIeCTBUTD Psifi 3TAroB. JTaribl (OpMHUPOBaHMUs
KOMIIETEHLIUM, TMpPUMEHsieMble JJIss STOr0 BHUIbl 3aHATUHA W UCIOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tipe/icTaB/ieHbI B Tabsurie 3.
OPMMPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

TexXHHUYe CKOU
JIOKyMeHTal[\H, a TaKKe
rcxoHoro Kofa Verilog
HDL

BU/Ie HayUHO-
TeXHUUeCKUX CTarei u
OTUETOB

CocraB 3HaTb YmeTb Bnanets
CopeprkaHue TpeboBaHUS U TpaBUIIa TIpe/ICTaB/ISITh pe3y/bTaThl | CPeJCTBAMU pa3paboTKy U
3TaroB odopmIIeHHsT IPOEKTHOM U | pabOThI M MCCIeJOBAaHUM B | 0pOPMIIEHHS Pa3/TAUHOM

MPOEKTHOM U TeXHUYECKOM

JIOKyMeHTal[u1

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

¢ [logroroBka K
5K3aMeHy;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHY;

* JlaboparopHble
3aHSITHS;

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie * KontposbHasi pabora; | * KoHTposbHast pabora; | * OTuer 1o
CpeACTBa * Ortuer 1o * Ortuet no nabopatopHoi pabore;
OLleHMBaHUs naboparopHoii pabore; naboparopHoii pabore; * DK3aMeH;
* Ormpoc Ha 3aHATHSX; * Omnpoc Ha 3aHATUSAX; * OTyeT 1o NpakKkTuKe;
* DK3aMeH; e 3JK3aMeH; * DK3aMeH;
* OrTuer 10 NpPaKkTUKe; * OTueT Mo MpaKTHKe;
e OK3aMeH; * DK3aMeH;
dopMyIMpOBKa MoOKasaTeseld U KpUTepHeB OLeHMBAaHUSI [JaHHOM KOMITeTeHLIUM TpUBeJleHa B
Tabmumie 4.
Tabsuria 4 — TTokasaTesu U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaTb Y™meTb Bnagets
O1inuHo * TpeboBaHUS K * MOXeT * YBEpeHHO BiajieeT
(BBICOKMI YPOBEHb) | 0(OPM/IEHHIO OTYETOB B | apryMEHTUPOBAHHO cpecTBaMy pa3paboTKU
cootBetcTBUU € ['OCT; JlOKa3arb MpaBUILHOCTb | U 0(hOpPMIIeHUSsI
* mpaswia opopmieHHsT | TPeACTaB/IeHHbIX pa3/IMYHOM MPOEKTHOM U
HUCXOAHOI0 KO/ia Ha A3bIKe | Pe3Yy/IbTATOB, TEXHUYECKOM
Verilog HDL; * IPaMOTHO JOKyMeHTaLlUu;
Trpe/iCTaB/isieT

pe3ysibTaThl paboThI U
WCCeIOBaHUN B BUJIE
Hay4YHO-TeXHUYeCKUX
cTareil U OTUETOB;

CornacoeaHa Ha noprane Ne 8568

14



Xoporiio (6a30BbIit
YPOBEHD)

* 3HaeT NPUHLIUIILI U
ripoiiecc oopmieHUs
TIPOEKTHOU U
TeXHUYeCKOU
JOKYMeHTal[1H;

* TOHUMaeT OCHOBHbIE
TIPUHLIUATIBI 0(hOPMJIeHUST
ucxofHoro koza Verilog
HDL,;

* KOPPEKTHO BbIpaXKaTb
CBOM MBIC/IH;

* yMeeT MpUMEHSTh
TpebOBaHUS K
oopm/ieHHI0 OTUETOB U
WCXOJTHOTO KO/Ia;

* obmnapmaer
MPAaKTHUECKUM OTTbITOM
Tpe/iCTaB/IeHUsT
pe3y/bTaToB PabOTHI;

* B/ajieeT pa3HbIMH
criocobamu
TIpe/iCTaB/IeHUs
pe3y/bTaToB PabOTHI;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* [IOHMMAaeT OCHOBHBIE
TIPUHLIUTIBI 0(hOpPMJIeHUST
HayUYHO-TeXHUUeCKUX
CTaTeil U OTUYETOB,
pa3paboTKH MPOeKTHOM 1
TeXHHUUe CKOI
JOKyMeHTal[1H;

* 3HAET OCHOBHbIE
TIOHSATHS SI3bIKa
TTPOrPaMMHUPOBaHUS
Verilog HDL;

* yMeeT Mpe/CTaB/sATh
pe3y/bTaThl CBOeH
paboThI;

* B/IaZieeT OCHOBHBLIMU
criocobamu
TIPe/ICTaB/IeHUS
pe3y/bTaToB;

2.2 Komnerenuus I1K-19

[TK-19: TOTOBHOCTBIO K OpraHM3alydu paboT Mo MpakTUYeCKOMY HCIIO/Ib30BAaHUIO U BHEPEHUIO
pe3y/IbTaToOB UCC/IeI0BaHUMN.

st bopMUpoBaHUsT KOMITeTEHIIMK HEOOX0[UMO OCYILIeCTBUTh Psifi ITAroB. DTarbl HOPMUPOBAHKS
KOMIEeTeHL[UM, TpUMeHsieMble [Jid 5TOr0 BU/bl 3aHATUM M UCIOJb3yeMble Cpe/CTBa OLeHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOPMUPOBAHMS KOMIIETEHI[UM 1 UCIIO/Ib3yeMble CPeZICTBA OLeHUBAHUS

CocraB 3HaThb Y™meTb Bnagets

CopeprkaHue TIPUHLIUIIBI, OCHOBHbIE MPOBO/IUTh aHa/IN3 U MeTOoZaMU

3TaroB aZIrTOPUTMbI U YCTPOMCTBA | CUHTE3 JIOTUUeCKUX KOMITbIOTEPHOTO
1 poBoii 06paboTKH YCTPOMCTB; MO/1e/TUPOBAHUS
CUTHAJIOB; 3/IEMEHTHYO CUHTE3UPOBaTh C ¢u3MUeCcKUxX MpoLeccoB
0a3y U CXeMOTeXHUKY WCII0/Tb30BaHUEM TIpU Tepesjaue
1[M(POBBIX YCTPONCTB COBpeMEeHHOU vH(bOopMaI[1H; HaBbIKaMU
3/1IeKTPOCBSI3U MHKPO3/IEKTPOHHOU opraHu3aly paboThI 110

371eMeHTHOH 0a3bl
1udpoBbIe yCTPOWCTBa

MPaKTUUe CKOMY
HCTI0/Tb30BaHHIO U
BHE/IPEHUIO Pe3y/bTaToB
HCCIIeJOBaHMM

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekumu;

* CamocTrodTenbHas
pabora;

¢ [logroroBka K
5K3aMeHy;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
3aHATHS;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* TloaroToBKa K
9K3aMeHY;

* JlaboparopHble
3aHSITHS;

* CamocTodTebHas
paborta;

Wcnons3yemblie
Cpe/CTBa
OLIeHUBaHUs

* KoHnTtposbHasi pabora;
* Otyet no
naboparopHoii pabore;

» KoHTposbHas pabora;
* Otyet no
naboparopHoii pabore;

¢ OrtyeT 110
nabopatopHoii pabore;
* OK3aMe€H;
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* Ornipoc Ha 3aHATHUSIX;

Ornpoc Ha 3aHATUSX;

* Otuer no TMPaKTHKE;

e OK3aMe€H; * ODK3aMeH; * OK3aMe€H;
* Otyer 10 NpaKkTUKe; * OTyer Mo MpakKkTUKe;
* DK3aMeH; * DK3aMeH;
dopMy/nvMpoBKa TMOKasaTeseld M KPUTepPUeB OLeHMBAHWS [JaHHOW KOMIIeTEHLIMM TpUBe/leHa B
Tabsure 6.
Tabsnuiia 6 — ITokasaTesi U KpUTEPUU OLIeHMBaHUsI KOMIIETEHI[MM Ha 3Tarax
CocraB 3HaThb YmeTb Bnagetb
OtmuHo * obnagaer * ymeeT IPUMEHSATh * YBEpPEHHO B/ajieeT
(BBICOKMIA YPOBEHb) | TeOPeTUUECKUMHU U TI0/Ty YeHHbIe COBPEMeHHLIMU
NpakTA4Ye CKUMU TeopeTUueCcKue u MeTo/laMU
3HaHUAMU NpakTUYeCKUe HaBbIKU MOZIe/TUPOBaHMUsI PabOThI
MO/Ie/IMPOBaHUs J/1s1 OITUMAJIbHOTO 1IM(POBBIX YCTPOKCTB,;

1[M(POBBIX YCTPOUCTB U
anropuTMoB L poBO
00pabOTKKU CUTHAIOB C
WCTI0/Ib30BaHUEM
COBpPEMEeHHbIX ITaKeTOB
UMHTALMOHHOTO
MOZIeJTAPOBAHUS U SI3bIKa
Verilog HDL;

* yMeeT NMPUMEHSTh
3HaHUs B 001acTH
3/IeMEeHTHOM 0a3bl U
CXeMOTeXHUKHU JIJIs1
pa3pabOTKH CJIOXKHBIX
LM POBBIX YCTPOUCTB;

CUHTe3a HOBBIX
TIepCIeKTUBHBIX
1[M(POBBIX YCTPOUCTB
WU aITOPUTMOB
1[MhpoBOI 00pabOTKM
CUTHAJIOB;

* HaBbIKaMH paboThI C
nabopaTopHBIMU
MaKeTaMH aHaJIOTOBBIX U
1M(POBBIX YCTPOMCTB;

* TIpaKTHYeCKUMHU
HaBbIKaM OpraHU3alvu
paboThkI 1o pa3paboTke
1M(POBBIX YCTPOMCTB;

Xoporiio (6a30BbIit

* yMeeT IIPUMEHSATh

* yMeeT MO/e/IMpOBaTh U

¢ BJ/laJieeT HdBblIKaMU

CUTHAJIOB;
* pa3bupaeTcs B
3/IeMeHTHOM Oa3e U
CXeMOTeXHHUKe
LIM(PPOBBIX YCTPOUCTB;

1[M(pOBbIe YCTPOUCTRA;

ypOBeHB) 3HAHUA B 00/1aCTU CHUHTEe31POBATh C/I0’KHbIE CaMOCTOATe/ILHOU
3/IeMeHTHOU 0a3bl U LU(pOBbIE YCTPOICTBA; pa3paboTKu
CXeMOTeXHUKU MOZie/TMpPOBaHus
LIM(PPOBBIX YCTPOUCTB; CJIOKHBIX LIU(PPOBBIX
* MOJKeT OICaTh YCTPOWCTB;
nporiecc paboThbI
OCHOBHBIX a/lTOPUTMOB
1UdpoBoI 00pabOTKH
CUTHAJIOB;
YIOB/IETBOPUTEBH | * naeT orpe/eneHus * crnocobeH * B/aJieeT HaBbIKaMH
0 (IOpOroBbIi OCHOBHBIX MTOHATUI MO/le/IMpOBaTh U MO/ieNIMpoBaHus paboThl
YPOBeHb) 1dpoBoii 06paboTKU CUHTE3MpOBaTh MPOCThbIe | TMPOCTBHIX HU(POBBIX

YCTPOWCTB;

3 TumnoBsbie KOHTPOJ/IbHbIE 3d/1dHUA

[y peanvi3aliiu BhIIIeTIePeUNC/IEHHBIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCS TUTIOBblE KOHTPOJIbHBIE
3a/laHUsI WK WHBbIe MaTepHhasibl, HeOOXOAMMBIe /i1 OLIeHKU 3HaHWM, YMEHHH, HaBBbIKOB W (W/IH) OIbITa
JesITeTbHOCTH, XapaKTepU3YIOIUX 3Tarnbl (OPMUPOBAHUS KOMITETEHLIMA B TIPOLIECCE OCBOEHHUS
oOpa3oBaTe/IbHOM TIPOrpaMMBbl, B CIEAYIOIIEM COCTaBe.

CornacoeaHa Ha noprane Ne 8568 16



3.1 Tembl 0OIPOCOB Ha 3aHATHUAX
— S3piku ommcanus 1udpoBbix ycrpoictB (Hardware Description Languages - HDL). f3bik
Verilog. CunTakcuc s3bika Verilog. Peanu3aijys 3nemeHTapHbIX [JUGPOBBIX YCTPONCTB Ha si3bike Verilog.

3.2 JK3aMeHaLOHHbIe BOIIPOCHI

— 1) Ompegpenenune IIJIVC. Ha3HaueHwe ¥ 00sacTh MCIOMB30BaHUsA. OCHOBHBIE TapameTphbl
[TJINC.

— 2) basoele jnoruueckue cxembl U, WJIWA, HE, RS-, cunxponHeii RS- u D-tpurrep.
O6o3HaueHue, OIMMCcaHKe TIPUHLIATIOB pabOThI, TabTUIBI UCTUHHOCTH.

— 3) YcrpoiictBo TVIMC dbupmel Altera.
— 4) OcHoBHble oOrepaTophl si3blka MporpaMmupoBaHusi Verilog, mpejcTaBieHue IebIX U
Bell[eCTBeHHbIX yucesl. [IpuMepsl UCII0/1b30BaHUSl OCHOBHBIX OIE€PaTopoB.

3.3 TeMbI KOHTPO/IbHBIX PadoT
CuHTe3MpoBaTh CXeMy Ha si3blke Verilog B COOTBETCTBUM C PUCYHKOM.

3.4 TemaTHKa NPaKTHKHU
— OcHoBHbIe 371eMeHThI U (PyHKIMH si3bIKa Verilog
— Omnepatmu ¢ Tpurrepamu Ha sisbike Verilog.
— MynbTunniekcop, JeMy/IbTUIUIeKCOop, Jelrdparop.
— CaBuroBble perucTpbl
— UWnctpymeHT MogenupoBanusi Modelsim. Harnucanue TectGeHueii.

3.5 TemblI 1a00paTopHBIX padoT
— Cosganue nipoekra B Quartus II. Jlornyeckre cxembl.
— C4YeTurKHM U JleJIUTeM YaCTOTBhI.
— [lIupoTHO-UMITy/IbCHAS! MOAY/ISALUA.
— MaiuvHbl KOHeuHbIX coctostHuM (FSM).
— Amnanoro-tudpoBoii mpeobpaszoBareb.
— ®uibTp C KOHEUHOM UMITYJIbCHOM XapaKTepUCTUKON
— MWurepdeiic SPI.
— Akcenepomertp.

4 MeToanuecKue Marepuasbl
[nsi obecrieueHust mpoiiecca obyueHUst U pellleHus: 3aJjau 00y4yeHHsl UCTIONB3YIOTCS CIeAyIoIiue
Marepuassbl:
— MeToJuuecKhe Marepuarbl, OMpejersolide TpoLeAypbl OLleHWBaHUsS 3HAHWM, YMeHHH,
HaBBIKOB W (W/M) OIbITa [eATeTbHOCTH, XapaKTepH3yIOLIUX 3Tarbl (Op-MUPOBaHUSI KOMIETeHI[WH,
CoriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTeparypa
1. Crewenko B.B. IIVIVC ¢upmsbl Altera: anemenTHast 6a3a, crcTema MpOEKTUPOBAHKUS U SI3bIKH
onvcaHusi anmaparypel. - M.: MK IIpecc, 2010. - 573 c. [OnekrponHslii pecypc]. -
http://e.Janbook.com/book/60976

4.2. lonoHMTe/IbHAA IMTeparypa
1. 3oroB B. O. IIpoekTupoBaHve BCTpauMBaeMbIX MHUKPOIIPOLECCOPHBIX CUCTEM Ha OCHOBE
[TJINC dbupmbl XILINX®. - M.: Topsiuast uaus-Tenekom, 2006. - 519c¢. (Hamuume B 6ubmmoreke TYCYP
- 41 3K3.)
2. Yrpromos E. I1. Iludposasi cxemoTexHUKa: YuebHoe rocobue /ijist By30B. - 2-e u3[., nepepad.
u for. - CI16.: BXB-ITetepOypr, 2004. - 782c. (Hammune B 6ubmioreke TYCYP - 20 3k3.)

4.3. YueOHO-MeTOAMYECKOE MT0CO0He U MPOorpaMMHoOe ofecrieueHHe
1. TlporpamMmMupoBaHMe JIOTMUECKMX WHTerpajbHbIX CXeMm: MeToguueckde yKasaHusi K
naboparopubiM pabotam / KprokoB . B., Tlokamector [I. A., OpabiHeer K. T. - 2014. 51 c.
[SnekTponHsIi pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3898, cBo6oaHBIH.
2. TlporpaMMupoBaHMe JIOTUYECKHWX MHTerpajbHbIX cxeM: MeToauueckre yKas3aHus [0
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TIPOBE/IEHUI0 TMPAKTUUECKUX 3aHATHH UM OpraHu3al[uM camocTtositelbHOM pabotel / KprokoB . B.,
ITokamectoB [. A., OppabiHeeB K. T. - 2014. 77 c. [OnekrpoHHbili pecypc] - Pexum pgocTtyra:
https://edu.tusur.ru/publications/3901, cBoOGOAHBIH.

3. Ludporoii akcenepomerp: MeToanyeckre yKasaHUs K JiabopaTopHoii pabore Ne8 mo
mucuurze «[IporpaMmmupoBaHye JIOTHUECKUX MHTeTpabHbIX cxeM» / EBceeB A. A., A6pamenko A. IO.
- 2016. 9 c. [OnekTpoHHBIM pecypc] - Peskum mocryma: https://edu.tusur.ru/publications/6052, cBoO0JHBI.

4.4. ba3bl JaHHbIX, UH(POPMALIIOHHO CIIPABOYHbIE U MIOUCKOBbIE CUCTEMbI
1. OGpas3oBarenbHbIi opTas edu.tusur.ru
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