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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
CieayroLLyie JUCLUIIMHBL: Teopus aneKTpuueckux Lernei, Ilndposas o6paboTka cHrHamoB.
[Tocnepyromymy AUCLATIIMHAMY SIBJISTIOTCS: .

3. TpeGoBaHus K pe3y/ibTaTaM 0CBOEHHS AMCLUIUITUHBI

[Tpouecc n3yueHus JUCLIMIUIVHBI HarlpaB/ieH Ha ()OpMUPOBaHKe CJlelyHOLMX KOMIIEeTeHLUi1:

— TIK-15 ymeHuweM pa3pabatbiBaTh W OGOPMJISTE PA3/IMUHYIO TPOEKTHYI0 W TeXHUUECKYHO
JOKyMEHTaL\I0;

— [TIK-19 TrOTOBHOCTRIO K OpraHu3alMi paboT 10 TIPAaKTUUYEeCKOMY WCIIO/Ib30BaHUI0 U
BHe/IDEHHUIO Pe3y/IbTaTOB MCC/Ie/JOBaHU;

B pe3sysnbrarte usyueHus JUCLIIIIMHBI CTYAEHT JAO/DKeH:

— 3HaTh TPUHLWIBI, OCHOBHBIE aJTOPUTMBI M YCTPOMCTBa 1M(poBOH 00pabOTKM CHUTHANOB;
3/IeMEHTHYI0 0a3y U CXeMOTeXHUKY LIM(POBBIX ¥ MUKPOMPOL{ECCOPHBIX YCTPOMCTB 371EKTPOCBSI3H.

— yMeTb IIPOBOJWUTb aHa/IW3 M CHUHTe3 JIOTUYECKUX YCTPOWMCTB, CHHTE3MpOBaTh C
MCII0/Ib30BaHNEM COBPEMeHHOM MUKPO3/IeKTPOHHOI 3/1eMeHTHOM 6a3bl 1 poBbIe yCTPOICTBA.

— B/IafeTh HaBblKaMM IPAKTUUeCKON paboThl C 1abOpaTOpHBIMM MakeTaM{ aHajlo0roBbIX U
LU(POBBIX YCTPONCTB, MeTOJAaMU KOMIIbIOTEDHOTO MOZEIUPOBaHUs (PU3NUECKHUX TIPOLIeCCOB TpU
nepeiade MH(POPMaLMK; TeOPeTUYeCKUMU U SKCIlepUMeHTalbHbIMU MeTOAaMU MUCC/Ie[0BaHUsl C LeJ/IbI0
OCBOEHUSI HOBBIX TIePCIIeKTUBHBIX TeXHOIOTHI 00pab0TKM 1(PPOBBIX CUTHAJIOB.

4. O0beM ANCHMILIMHBI M BUABI YU4e0HOM padoThI
OO1ast TPYA0EMKOCTh JUCLIMIUTMHBI COCTaB/sseT 5.0 3aueTHbIX eJUHMIIBI U TIpe[CTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl

6 cemecTp
AynutopHblie 3aHSTHS (BCEro) 80 80
Jlekuym 32 32
ITpakTryeckuve 3aHITHS 14 14
JIabopatopHble paboThbI 34 34
CamocrosiTenbHasi paboTa (Bcero) 64 64
[MToAroToBKa K KOHTPOJIbHBIM paboTam 8 8
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM 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 TPYJOEMKOCTD U 180 180
3aueTHble EquHUIIBI 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 — Pa3zaenbl AMCIMIVIMHEBI U BUJbI 3aHSATUN

. H =
SN
E O 8-4 —~ [J)]
3 g = g 2 2 5
= @ v © o Y = =
= S z = = > F
Hassanus paszenoB JUCLIUIIIUHBI GE; 5 =) 5 o Q@ =5
= £ 8 5 &g &%
: & §  me &=
3 O <)
- N
O
6 cemecTp
1 O6mue cBegeHust 00 MHTETrpabHBIX 2 4 2 8 16 |IIK-15, [IK-19
cxemax € MporpaMMHUpyeMoi CTPYKTYpou
(UCIIC).
2 Metoz0/10rust ¥ MapLIpyT 4 0 0 3 7 IIK-15, TIK-19
npoekTupoBaHus Ha [1JIMC.
3 Crpykrypa CAIIP f/11 npoekTupoBaHus 6 0 2 4 12 |IIK-15, [IK-19
Ha [1JINC.
4 $13bIKM onrcaHus LKM(POBBIX YCTPOUCTB 8 6 14 24 52 |IIK-15, TIK-19
(Hardware Description Languages - HDL
).
5 ®yHKiMoHaMbHas Bepudukaiys HDL- 4 4 6 13 27 |TIK-15, TIK-19
OMMCaHUM.
6 Cunre3upyemocts HDL-onucanui. 4 0 0 1 5 [IK-15, [IK-19
7 ApxurtekTypa u cxemotexHvka [IJINC. 4 0 10 11 25 | IIK-15, ITK-19
Wtoro 3a cemectp 32 14 34 64 144
Utoro 32 14 34 64 144

5.2. Coaep)kaHue pa3/je/ioB AMCHUILUIAHBI (10 JIeKLUSAM)
Copiep>xaHue pasziesioB AUCLUTUIMH (T10 JIEKIUSIM) TIpUBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - CopepykaHue pa3zie/ioB AUCLUTUIMH (TI0 JIEKI[HSIM)

CopneprkaHue pa3zenoB JUCLUIIMHBI 110

HasBanus paszenos
JIeKL[ASIM

TpyzoeMKOCTb,
q
dopmupyeMblie
KOMIIEeTEeHL[UU

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. Pa3pgenbl AMCHMILVIMHBI ¥ MeXX/JUCHUIUIMHAPHBIE CBSA3H C 00eCrneurBaIUMHU (MpebIyLMH)
U o0ecreurBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA
Pazgenbl AUCHMIUIMHBI U MEXIUCIUTUIMHAPHBIE CBSA3U C 0becrieunBarOmyUMy (TIpebIAyIuMU) U
obecrieuriBaeMbIMH (TT0C/IEIYFOIIUMU) JUCLITITMHAMHU TIPe/ICTaB/eHbl B Tabuile 5.3.
Tabnuiia 5.3 - Pa3genbl AUCLUATIIMHBI M MEXKJUCIUIIMHAPHBIE CBSI3U

Ne pa3ziesioB JaHHOM JUCIUTUIMHEI, 11 KOTOPLIX He0bXoaumo
n3yueHre 00eCcrieuyrBaroluX U 00ecreunBaeMbIX AUCIIUTUIAH

1 2 3 4 5 6 7

[IpepiecTByoOLLMe JUCLUATITUHBI

HavmMeHoBaHue UCLIATIIUH

1 Teopusi s/1eKTprUUYECKUX LieTeid +

2 [Iudporasi 06paboTKa CUTHA/IOB +

5.4. CooTBeTCTBHE KOMIIETeHI|UM, (JopMUpPyeMbIX NPU U3yUeHUH JUCHMILUIUHBI, 1 BU/I0B 3aHATHMN
CooTBeTCTBYE KOMITeTeHI[MM, (OpMUPYyeMbIX TP WU3YYeHUU [OUCLUIUIMHBI, U BUJOB 3aHSATHI
TIpe/ICTaB/IeHo B Tabmmiie 5.4
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Tabma 5.4 — CoOTBeTCTBHe KOMIIETeHIIMA W BUAOB 3aHATWYN, (OPMUDPYEMBIX TIIPU W3yUeHUH

VICLIUTUTUHBI
Buibl 3aHATHM
= = £
= = o
= ; =) \.g
= T b =%
= g =
T A e =
) = ) v as!
E =3 = 3 = @OpMBI KOHTPOJIS
= < < T =
= g g ) &
S = 5 = &=
N = 3 S
= o =
% S) Q
5, (=] =
5 - -
O
ITK-15 + + + + KoHTposnbHas paboTa,
Ok3aMeH, OTuert 110
naboparopHoii pabote,
KomnioneHnt
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATHaX, OT4YeT 1o
TpaKTHKe
[TK-19 + + + + KonTtposbHasi pabora,
Dk3ameH, OTyeT 110
naboparopHoii pabore,
KomrioneHT
CBOeBpeMeHHOCTH, Orpoc
Ha 3aHATUAX, OTUeT 1mo
MpaKTUKe

6. InTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3a[UU 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIie paboThI
HaumeHoBaHue 1abopaTopHbIX paboT rpuBesieHo B Tabmie 7.1.
Tabmuiia 7. 1 — HaumeHoBaHue 1ab0paTOPHBIX paboT

vy L 5
; 2 5
: 2
Ha3sanus paszenos HanmeHoBaHue y1abopaTopHbIX paboT = =
2 S
= S
6 cemecTp
1 O6mmue cBegenust 06 uHTerpanbHbix | Co3maHue mpoekTa B Quartus II. 2 [TK-15,
cxemax € mporpaMMupyemMon Jlornueckurie CXembl. IIK-19
crpykrypou (UCIIC). Vitoro 7
3 Crpykrypa CAIIP s CueTurKy Y Jje/IMTey 4acCTOThI. 2 [IK-15,
npoekTupoBaHus Ha [1JIMC. Vitoro 2 [TK-19
4 $13bIKK onrcaHus LKM(POBBIX [MInpoTHO-UMITY/IbCHAS MOZYJIALMA. 4 [TK-15,
ycrpoticts (Hardware Description MaiumHel KoHeuHbIx coctosinui (FSM). 4 TK-13
Languages - HDL).
@UIBTP C KOHEYHOW UMMY/IbCHOU 6
XapaKTepUCTUKON
Ntoro 14
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5 OyHKIMOHAbHAs Bepru(UKalys Nurepdetic SPI. 6 [TK-15,
HDL-onucaHui. HToro 6 [1K-19
7 ApXWTeKTypa U CXeMOTeXHHKa Amnanoro-1judpoBoii mpeodpasoBaTeb. 6 [TK-15,
ILTHC. AxcenepomeTp. 4 I1K-13
Ntoro 10
Wtoro 3a cemecTp 34
8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
HanmMmeHoBaHMe MpaKTHUeCKUX 3aHATHH (CEeMHUHAPOB) MpUBeeHo B Tabsuiie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)
3 i
L8 3 =
HavMeHOBaHMe MpakThueCKUX 3aHATHUN = > O
Ha3Banus paszenos o =
(cemnHapoB) g S g
S a =
=¥ o 9
= S
6 cemecTp
1 O6mmue cBegenust 06 UHTerpanbHeIX | Beegenue B ITJIVIC 2 [IK-15,
CXEMax ¢ IporpaMMHpyeMon LudpoBbie noruueckue CXeMsl. 2 IK-19
crpykrypou (UCIIC).
Nroro 4
4 $13bIKM orrcaHust 1U(GPOBBIX OcHoBHbIe 3/1eMeHTbI U PyHKLIUH s13bIKa 2 ITK-15,
yctpoiictB (Hardware Description Verilog [TK-19
Languages - HDL). MynbTUnIeKkcop, AeMy/IbTUILIEKCOpP, 2
nerrdpartop.
CrBuUroBble perucTpbl 2
Ntoro 6
5 ®yHKIMOHaMbHas BeprudurKaLus Orneparjuu ¢ TpUrrepamMu Ha si3bIke 2 [TK-15,
HDL-onucanuii. Verilog. IMK-19
WNHcTtpymeHT MogienvpoBaHusi Modelsim. 2
Harcanue tectbeHueid.
Htoro 4
Wroro 3a cemecTp 14

9. CamocTosiTe/IbHas1 padora
Buzpbl camocTosiTennbHOM paboThl, TPYA0EMKOCTh U (hopMUpyeMble KOMITeTeHLIMH TpeJCTaB/eHbl B
Tabmumie 9.1.
Tabmuia 9.1 - Busibl caMoCTOSITe/TbHOM paboThl, TPYI0€MKOCTb U (JOpMHUpyeMble KOMITeTeHLIUH

g R~
= b <
B2
Buppl camocTosiTeibHOM g > O
Haseanwust pa3nenoB 2 " = DOpMBI KOHTPOJIA
paboThl L s g
S8 a2
A Q2
= ©
6 cemecTp
1 O61ue ceeeHust 06 [ToaroToBKa K 2 |TIK-15, Ompoc Ha 3aHATHSX,
HWHTerpajbHbIX CXeMax C  |[IpaKTUYeCKUM 3aHATUAM, IT1K-19 Ortuer 10 J1labopaTopHOM
NIpOrpaMMUpyeMoi ceMUHapaM pabote, Dk3ameH
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crpyktypoii (UCIIC).

IToaroroBka K
MpaKTUYe CKUM 3aHATUSM,
CceMUHapam

ITpopaboTKa /IeKLIMOHHOTO
marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

HNroro

2 MeToponorus u
MapLIpyT
MPOEKTHUPOBAHUS Ha
[TJIAC.

[TpopaboTKa JIeKLIMOHHOTO
Marepuasna

ITogroroBka K
KOHTPOJIbHBIM paboTam

HNroro

TIK-15,
TIK-19

KonTtponbHas pabora,
JK3aMeH

3 Crpykrypa CAIIP ansa
IPOEKTHUPOBAaHUS Ha
[TJIAC.

[TpopaboTKa eKIMOHHOTO
Marepuana

OdopmeHue O0TUETOB T10
naboparopHbIM paboTam

Htoro

[1K-15,
[T1K-19

Ortuet 1o 1abopaTopHOM
pabote, OTueT 1O
TpaKkTUKe, JK3aMeH

4 $13bIKM ONUCaHUA
LM(POBbIX YCTPONCTB
(Hardware Description
Languages - HDL).

ITogroroBka K
MpPaKTUYeCKUM 3aHATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
ceMHUHapam

ITogrororka K
MPaKTUUYe CKUM 3aHSTUSIM,
CceMUHapam

ITpopaboTKa JIeKIMOHHOTO
Marepuasa

OdopmreHue O0TUETOB T10
nabopaTtopHbIM paboTam

OdopmreHre 0TUETOB 110
nabopaTopHbIM paboTam

OdopmreHre OTUETOB T10
naboparopHbIM paboTam

ITogroroBka K
KOHTPOJIbHBIM paboTam

HNroro

24

[TK-15,
[T1K-19

KomrioneHT
CBOEBPEMEHHOCTH,
KoHTposnbHas pabota,
Ornpoc Ha 3aHATUSIX,
Ortuet 110 1ab0paToOpHOM
pabote, OTueT 10O
TpaKkTUKe, JK3aMeH

5 dyHKIMOHA/IbHAA
Bepudukarus HDL-
OIKMCaHUU.

ITogroroBka K
MpaKTUYe CKUM 3aHATUSIM,
ceMHHapam

IToaroroBka K
MpaKTU4Ye CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa /eKLIMOHHOTO

[1K-15,
[T1K-19

KommnoHeHT
CBOEBPEMEHHOCTH,
KoHTposbHas pabota,
Ortuer 10 J1laboOpaTOpHOM
pabore, OTueT MO
TpaKTHKe, JK3aMeH
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Marepuasa

OdopmreHue 0TUETOB T10 6
nabopatopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 13
6 CHHTEe3UpyeMOCTb ITpopaboTKa JeKIIMOHHOTO 1 |TIK-15, JK3aMeH
HDL-onucaHui. Marepuasa ITK-19
Ntoro 1
7 ApxvTeKTypa u [TpopaboTKa eKIIMOHHOTO 1 [IK-15, KomrioneHT
cxeMmorexHuka [IJINC. Marepuasa [T1K-19 CBOeBpeMeHHOCTH, OTueT
OdopmreHrie 0TUETOB 110 6 no naboparopHoii pabore,
nabopaTopHbIM paboTam JK3aMeH
OdopmeHre O0TUETOB T10 4
naboparopHbIM paboTam
Ntoro 11
Wtoro 3a cemecTp 64
[ToaroroBka u caya 36 JK3aMeH
JK3aMeHa
Utoro 100

10. KypcoBas pa6oTa (nmpoeKr)

He npegycmorpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL[€HKH YCII€eBd€MOCTH CTYAEHTOB

Tabmuiia 11.1 — banbHbBIe OLIEHKH /IS 37IEMEHTOB KOHTPOJIS

11.1. Ban/jbHbIe OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl

. . MakcrmanbHbIN
. MakcyManbHbIN MakcyManbHbIN
DneMeHThI yueOHOM 0asin 3a mepuo/, Bcero 3a
6am1 Ha 1-yro KT c| ©6ann 3a nmepuof,
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
6 cemecTp
KommnoHeHT 4 4 2 10
CBOEBPEMEHHOCTH
KonTponbHast paboTa 15 15
Oripoc Ha 3aHATHAX 4 4 2 10
Ortuert 1o ysabopaTopHOii 10 10 5 25
pabote
Otuer 1o npakrtuke 4 4 2 10
WToro makcumym 3a 22 37 11 70
TIepUoz,
OK3ameH 30
Hapacraroiym utorom 22 59 70 100

11.2. TTepecuet 0a/1I/1I0B B OLIEHKH 3a KOHTPO/IbHBIE TOUKHU
[TepecueT 6a//TOB B OLIEHKH 3a KOHTPOJIbHbBIE TOUKHU TIpe/[CTaB/IeH B Tabuile 11.2.
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Tabsura 11. 2 — ITepecueT 6asisioB B OLIEHKHU 3a KOHTPOJIbHbBIE TOUKH
Banbl Ha 1aTy KOHTPOJIbHOM TOUKH OtieHka

> 90% oT MaKCHUMaJIbHOM cymMMbI OasiioB Ha gary KT 5

Ot 70% 1o 89% oT MakcumasbHON cymMMbl OansioB Ha gaty KT

4
Ot 60% 10 69% OT MakcMManbHOW CyMMBI O6asioB Ha gary KT 3
2

< 60% oT MakCMMasbHOM cyMMbI 6asinoB Ha gaty KT

11.3. Ilepecuer cymMMbI 0a/IJIOB B TPAAMIIMOHHYIO U MEXX/YHAPOJHYIO OL{€HKY
[TepecyeT cymMbl 0a/ijioB B TPAZAMLIMOHHYIO U MEXKIYHAaPOJHYIO OLIeHKY Ipe/CTaB/ieH B Tab/viie
11.3.
Tabmuiia 11. 3 — ITepecueT cyMMbI 0a/IJIOB B TPAAULIMOHHYIO ¥ MEXKAYHAPOAHYIO OLIEHKY

WToroBast cymMmma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHBIN Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTeHO) 90 - 100 A (oT/14HO)
85-89 B (oueHn xopol11i0)

4 (xopo1Lo) (3auTeHo0) 75 -84 C (xoporo)
70 -74
65 - 69 D (ynoBneTBOpUTENbHO)

3 (yA0oB/1eTBOPUTEIBHO) (3aUTEHO) 60 64 E (H0CpeACTBeHHO)
2 (HeyROB/IETEODUTEILHO) (He Hwxke 60 6annos F (HeyznoBneTBOpUTEIIEHO)

3aUTEeHO)

12. Yueb6Ho-MeTOoAMUYEeCcKOe M HH(OPMAILJMOHHOE 00ecreyeHHe AUCIUILIMHbBI

12.1. OcHoBHas /MTEparypa
1. Cremenko B.B. ITJIUC ¢upwmer Altera: ssnemeHTHasi 6a3a, crcTeMa TIPOEKTUPOBaHUS U SI3bIKU
onucanus anmaparypel. - M.: IOMK [IIpecc, 2010. - 573 c. [DOnexkTpoHHblii pecypc]. -
http://e.lanbook.com/book/60976

12.2. lono/siHUTe/IbHAA IUTEpaTypa
1. 3oroB B. HO. IIpoektupoBaHWe BCTpanBaeMbIX MHUKDPOIIPOLIECCOPHBIX CHUCTEM Ha OCHOBE
[JIUC ¢upmer XILINX®. - M.: T'opsiuasi tunusi-Tesekom, 2006. - 519c¢. (Hamune B 6ubmoreke TYCYP
- 41 9K3.)
2. Yrpromos E. I1. Lludposasi cxemoTexHuKa: YuebHoe rocobue fijist By30B. - 2-e u3[., mepepao.
u jor. - CI16.: BXB-ITetepOypr, 2004. - 782c. (Hammuue B 6ubmioreke TYCYP - 20 3k3.)

12.3 Yue0HO-MeTOAHUECKHE IT0CO0HA

12.3.1. O6sa3arebHbIE YUeOHO-MeTOHUECKHE M0CO0Hs

1. TlporpamMmMupoBaHHe JIOTUYeCKMX MHTerpajbHbIX cxeM: MeToguueckre yKa3aHUs K
naboparopueiM paboram / KprokoB $. B., IlokamectoB [I. A., OpapimeeB K. T. - 2014. 51 c.
[DnekTponHbIii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3898, mara oOpatieHus:
08.02.2017.

2. IlporpaMMupoBaHHMe JIOTMUECKHWX WHTErpajbHbIX CxeM: MeToAauueckue yKa3aHUsi 110
NIPOBEIEHUIO TIPAKTUUECKUX 3aHATHUM W OpraHu3aluyd caMocTosiTesbHOM pabotsl / Kprooko . B.,
[TokamectoB [. A., OppabiHeeB K. T. - 2014. 77 c. [OnekrpoHHblli pecypc] - Pexum pgocrtyrma:
https://edu.tusur.ru/publications/3901, nara obpamenus: 08.02.2017.

3. Iludporoii akcemepomeTp: MeToguueckue yKa3aHusi K JiabopatopHoii pabore Ne8 ro
pucuurvHe «[IporpaMmmuypoBaHye JIOTHUECKUX MHTeTrpaibHbIX cxeM» / EBceeB A. A., A6pamenko A. IO.
- 2016. 9 c. [OnekTpoHHblli pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/6052, narta
obpamenusi: 08.02.2017.
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12.3.2 YueOHO-MeTOANMYECKHE TTOCO0UA AJIfA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YuebGHO-MeTOAMYECKHE MaTepuasbl JIJIsi CAaMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yuaromyxcs
W3 YKC/ia WHBAJU/IOB MPEAOCTaB/sIOTCA B (pOpMax, aalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3/10pPOBbs U
BOCIIPUATHSL MH(OpMaLUK.

JIist id1y ¢ HapyLIeHUsIMM 3peHust:

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

- B IeyaTHOM (hopMe yBe/IMUeHHBIM HIPHU(TOM.

JIist id1 ¢ HapyLIeHUusIMM cJIyXa:

- B (hopMe 3/IeKTPOHHOTO IOKYMEHTa;

- B reyaTHOM (popme.

JI/ist i1 ¢ HapyLIeHUsIMHM OTNIOPHO-JBUraTe/IbHOI0 anmapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B reyaTHOU (popme.

12.4. Ba3bl JaHHBIX, HH()OPMALMOHHO-CIIPABOYHbIE, IOMCKOBBIE CHCTEMBI H Tpedyemoe
NMporpaMMHoe obecrieueHue
1. OO6pa3oBaTenbHbIM MTOpTan edu.tusur.ru

13. Marepua/ibHO-TeXHHYECKOe ofecreueHHe JUCIHIUTHHBI
13.1. O61ue TpedoOBaHKMA K MaTepHa/IbHO-TEXHUYECKOMY 00eCTIeueHHI0 JUCIHUITHHBI

13.1.1. Marepua/ibHO-TEXHUYECKOe 00ecrieueHue /IS JIeKIIMOHHbBIX 3aHATHI
st poBe/ieHus1 3aHATHN JIEKLMOHHOTO TUIA, TPYMIOBLIX W WHAUBUAYaJbHbIX KOHCY/bTaLUM,
TEKyIIlero KOHTPOJISi ¥ TIPOMEXYTOUHOM aTTeCTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTUUeCTBOM
TOCA/IOYHBIX MEeCT He MeHee 22-24, obopymoBaHHasi JOCKOW, TIPOEKTOPOM W CTaHJapTHOW yueOHOM
Mebesibio. VIMeroTcst HarvisiHbIe TTIOCOOHS B BUZe Mpe3eHTal[|i 110 JIeKI[MOHHBIM pa3ziesiaM AUCLIATLTAHBL.

13.1.2. MaTepua/ibHO-TEXHHYeCKoe o0ecreueHue /il MPaKTHYeCKHUX 3aHATHI
Aynutopuu 309, 314a, 3146 u 318 kadeapsr TOP ocHaleHbl TepcOHaTbHBIMUA KOMITbIOTEDAMU U
HeoOXOIMMBIM TPOTPAMMHBIM O0ecriedeHHeM /ISl TIPOBeJieHHs1 1abopaTOpHBIX paboT M MpaKTHUeCKUX
3aHsATHH, UMetoTcs oTnagounble Twiatbl DEO-NANO Ha 6a3e TIJIMC Cyclone IV. CocTaB 060pyznoBaHuUs:
10 pabouux cranumii Ha 6a3e rporieccopos Intel Core i5 nnu Core 2 Duo. Vcrionb3yeTcst IMIIeH3MO0HHOe
nporpaMMHOe o0ecriedeHre, TlakeTbl Bepcuelt He Hike: Microsoft Windows XP Professional with
SP3/Microsoft Windows 7, Microsoft Office nunu LibreOffice, Altera Quartus Prime.

13.1.3. Marepua/ibHO-TEXHUUYECKOe ofecreueHue /i1 J1adD0paToOpHbBIX padoT
Aymuropun 309, 314a, 3146 u 318 kadeapsr TOP ocHaileHbI IepCOHATBHBIMIA KOMIBIOTEPAMH |
HeoOXOJUMbIM TIPOTPaMMHBIM OOecrieueHreM [i/isi TIPOBeZieHHs1 1abopaTopHbIX PaboT M MpaKTUUYeCKUX
3aHATHH, UMetoTcst oTnagounble Twiathl DEO-NANO Ha 6a3e TTJIMC Cyclone IV. CocTtaB 060pynoBaHuUs:
10 paboumx craHiuii Ha 6a3e rpoiieccopoB Intel Core i5 wu Core 2 Duo. Mcnionb3yeTcst TULIEH3HOHHOE
nporpaMMHOe o0ecrieueHre, TlakeTbl Bepcueli He Hwke: Microsoft Windows XP Professional with
SP3/Microsoft Windows 7, Microsoft Office nnu LibreOffice, Altera Quartus Prime

13.1.4. MaTepua/ibHO-TEXHHYECKOe o0ecrieueHue /Jijisi CaMoCTOsITe/IbHOH PadoThI
[nisi camocTosTeNTbHOM paboThl HCIONb3yeTcsl ydeOHast ayauTOpUsi (KOMITBIOTEPHBIM Kacc),
pacrionokeHHast mo azpecy 634034, r. Tomck, yn. BepmmnHuna, 47, 1 stax, ayg. 126. CocraB
obopyznoBanusi: yuebHast Mebesb; KomribroTepsl Kinacca He Hike [IDBM INTEL Celeron D336 2.8I'TL. -
4 1T.; KoMmmbloTephl TofKItoueHbl K ceti MHTEPHET u obecrieuuBarOT [JOCTYIT B 37€KTPOHHYIO
WH(pOPMaI[MOHHO-00pa30BaTebHYI0 Cpe/ly YHUBEPCHUTETA.

13.2. MaTepua/ibHO-TEXHHYECKOe o0ecrieyeHre JUCIUTIHHBI JJIsl JIUI] C OTPaHNYeHHbIMH
BO3MO)XHOCTAIMH 30POBbS

OcBoenue JUCLUIUIMHBI ullaMu ¢ OB3 ocyliecTB/sieTcsl C UCIOIb30BaHUEM CpefCTB 00yueHust
00111ero U crielMasbHOTO Ha3HAYeHHs!.

[Mlpy oOyyeHUM CTyIeHTOB C HapylIeHUsIMM CJIyXa TIpeJAyCMOTPEeHO HCIO/Ib30BaHUe
3BYKOYCWIMBAIOLLleH anmnaparypbl, MY/JbTUMEAUWHBIX CPeACTB U [PYTMX TeXHUYeCKUX CpeJCTB
npuemMa/nepejaun yueOHON MHGOPMAIMK B JOCTYITHBIX (hOpMax /jisi CTYAEHTOB C HapyLIeHUsIMU CJTyXa,
MOOUIBHOM cHUCTeMBbI OOyueHUsl [ CTYAe€HTOB C WHBAJMJHOCTBIO, TOPTAaTUBHOM WHYKLIMOHHOMN
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cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW 00yuyarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEPHOW TEeXHUKOM, ay[JJMOTeXHUKOW, BUJEOTEeXHWKOW, 37eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN
CUCTEMOM.

[Mpu obyueHWH CTY[eHTOB C HApPyLMIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKITMOHHBIX U yUeOHBIX ayIUTOPUSIX BO3MOXKHOCTH TIPOCMOTPA y/laleHHbIX 00beKTOB (HarpyuMep, TeKCTa
Ha JIOCKe WM CJ1aiifia Ha SKpaHe) TPy MOMOIIY BUeOyBeInunTeNel 1751 yaJieHHOTo MPoCMOTpa.

[Tpu oOyuyeHMHU CTY[EHTOB ¢ HApyILIeHUSIMH ONMOPHO-JBUraTe/ILHOTO amnmapara HCIOb3yHTCS
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALMU U [Ipyryde TeXHUuUeCKWe Cpe/iCTBa TpHeMa/riepeauu
yueOHOUM MHGbOpPMAIMK B JOCTYIHBIX (opMax il CTYIE€HTOB C HapylIeHUSMU OTOPHO-BUraTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJist Ttofiel C UHBaTJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLIEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIeHKH
chOpMUPOBAaHHOCTU W OCBOEHUs 3aKpeIVIeHHbIX 3a [UCLUIUIMHOW KOMIIeTeHLIUM TpH TpOBeJeHUN
TeKyIIel, TIPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.
Ha nepBOoM JIeKL[MOHHOM 3aHATUM IperojaBaresib JO/DKeH OIpefeuTh OCHOBHbIE LeJIU U3YUeHUs
JUCLIUIJIMHBI, PEKOMEH/I0BaTh JINTepaTypy AJis CaMOCTOSITe/IbHOTO W3y4eHMs, pacCKasaTb O TOpsiAKe U
MeTO/IMKaX MPOBe/leHUsI 3aHSATU.

14.2 TpeooBaHus K (POHYy OLIEHOUHBIX CPE/ICTB /AJIfA JIUI] C OTPAHUYEHHBIMH BO3MO)KHOCTAMH
3/10POBbsI
[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tabsuile.

Taﬁmma 14 - I[OHOIIHI/ITEJII)HBIE CpeaACTBA OLl€HUBAHUA /Il CTYJ€HTOB C UHBA/IN/THOCTBH0

Bu/ibI IOMO/THUTETIbHBIX OLIEHOUHBIX
CpefCTB

q)OpMBI KOHTDPOJIA U OLI€HKH

Kareropuu cTyzieHTOB
PUH CTYA pe3ysbTaTtoB 00yUeHust

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3aYeTY,
KOHTPOJIbHBIE PaOOThI

C HapyuieHUsAMU
ciyxa

[TperMyIiiieCTBEHHO MMCbMEHHast
TIpOBepKa

C HapylieHUsIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHas TIpOBepKa
(MVHAUBUAYATBHO)

C HapyLieHUAMU
OTOpHO-
JIBUTaTeIbHOTO
amnmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosATe/IbHBIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o0IIieMe TUIHHCKUM
TOKa3aHUsAM

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

[TpermMy11iecTBEHHO TIPOBEpKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarolerocst Ha MOMeHT IPOBepPKU

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

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/eHusl 3aflaHui
OLIeHOYHBIX CPeJICTB, @ UMEHHO:

B reuaTHol dopme;

B TIeyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/1IeEKTPOHHOTO [JOKYMEHTA;

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

CTy,E[GHTaM C MHBAJIMJHOCTBIO YBE/IMUYMBAECTCS BpeMA Ha IMOATOTOBKY OTBETOB Hd KOHTPOJIBHBLIE
BOIIPOCHI. ,[[J'IH TdKUX CTYAEHTOB IIpeAyCMdTPUBAETCH AOCTYIIHasd d)opMa rnpegoCTaB/ieHUsA OTBETOB Ha

3a/laHys, a MME@HHO:

MMUCbMEHHO Ha Oymare;
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- Habop OTBETOB Ha KOMITBIOTEDE;

- HabOp OTBETOB C MCIIO/Tb30BaHUEM YC/IyT aCCUCTEHTa;

- Tripe/iCTaB/eHre OTBETOB YCTHO.

[porienypa oljeHWBaHUSI pe3y/bTaTOB OOyUeHWs] WHBAIUOB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
npefiocTaB/ieHue UHGopMalvy B (hopMax, aJjlallTHPOBaHHbIX K OTPaHUYEHUsIM UX 3[J0POBbsI U BOCTIPUSITUS
vHdOopMaluu:

Jins M1 ¢ HapylIeHUsIMHM 3peHuUs:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B MevaTHou (opMe yBelMYeHHbIM IPUGTOM.

Jins ui ¢ HapylIeHUsIMM cJTyXa:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins i1y ¢ HapylIeHUsIMHM OMOPHO-JABHUIaTe/IbHOI0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeoOXoAMMOCTH /17151 00YYArOLUXCSI C MHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs Pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJJUTHCS B HECKOJIBKO 3TArloB.
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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 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

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 XapaKTepHUCTUKY 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
U151 BBITIOJIHEHUS TTPOCThIX
3aja4

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.
OPMUPOBaHMs KOMIIETEHLIMU U UCIIOIb3YeMbIe CPE/ICTBA OLIEHUBAHMSI

Tabmuia 3 — Orarbl

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

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

BU/Ie HayUHO-
TeXHUUeCKUX CTarei u
OTUETOB

MPOEKTHOM U TeXHUYECKOM
JIOKyMeHTal[u1

Bunpl 3aHATHI

* [lpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

 [lpakTuueckue
3aHATHS;

* JlabGopaTtopHble
paboThI;

* Jlekumu;

* (CamocrosiTe/ibHast
pabora;

* JlaboparopHble
paboThI;

* (CamocTodTe/bHas
paborta;

Wcnons3yemblie
CpeCTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* OTueT 10 MPaKTHKE;

* KoHnrposnbHas pabora;
* Otyet no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* OTuerT 10 MpPaKTHKE;

* Otyet no
naboparopHoii pabore;
* OrtueT MO TMPaKTHKe;
* DK3aMeH;

e OK3aMeH; * ODK3aMeH;
dopMy/nMpoBKa TOKa3aTesield U KpUTepPUeB OL|eHUBAHWS [JaHHOW KOMITeTeHI[UM TIpuBe/leHa B
Tabmumie 4.
Tabsuria 4 — Tloka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax
CocraB 3HaThb YMmeTb Bnagets
OTnnyHO * TpeboBaHUS K

(BBICOKMI YPOBEHb)

oopm/ieHHIO OTYETOB B
cootBeTcTBUM ¢ I'OCT;

* mpaBuia oopM/IeHUs
HCXOJJHOTO KOJIa Ha Si3bIKe
Verilog HDL;

* IPaMOTHO
rpe/iCTaB/isieT
pe3y/bTaThl paboThI U
WCCIeIOBaHUN B BUJIE
Hay4YHO-TeXHUYe CKUX
cTaTey U OTUETOB;

* MOXeT
apryMeHTHPOBaHHO
[l0Ka3aThb MPaBUIbHOCTh
Tipe/iCTaB/IeHHBIX
pe3y/bTaToB;

* yBepeHHO BjajieeT
cpezcTBaMu pa3paboTKu
1 obopMyieHus
pas3IMUHOU ITPOEKTHOM U
TeXHUYECKOU
JIOKyMeHTaL[1K;

Xopotiio (6a30BbIit
YPOBEHb)

* 3HaeT MPUHLUIIBI U
ripoijecc oopmsieHust
TIPOEKTHOU U

* yMeeT NPUMEHSTh
TpeboBaHUs K
oopM/IeHHIO OTUETOB U

* BJ/IAJIeeT Pa3sHLIMU
criocobamMu
IIPe/ICTaB/IeHUsS
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TeXHUYECKOU
JOKYMEHTal[1H;

* TIOHUMaeT OCHOBHbI®
TIPUHLUIIBI 0(hOPMIIEHUST
HcxofHoro Kozia Verilog
HDL;

VICXOJJHOTO KOZIa;
* KOPPEKTHO BbIpaXkaTb
CBOU MBIC/IH;

pe3y/bTaToB PabOTHI;

* obmagaer
MPAKTUYEeCKUM OTBITOM
nipe/iCTaB/IeHUst
pe3y/nbTaToB paboThi;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* [IOHHUMAaeT OCHOBHEIE
TIPUHLIAITBI 0()OPMJIEHHS
Hay4YHO-TeXHUUe CKUX
cTaTey U OTUETOB,
pa3pabOTKH MPOEKTHOM U
TeXHUYeCKOI
JIOKyMeHTal[1H;

* 3HAeT OCHOBHBIE
TIOHATHS A3bIKA
TTPOrPaMMHUPOBAHUS
Verilog HDL;

* yMeeT Ipe/CTaB/sITh
pe3y/bTaThl CBOEi
paboThI;

* BJIa/ieeT OCHOBHLIMH
criocobamu
Tpe/iCTaB/IeHUst
pe3y/bTaToB;

Tabuia 5 — Orarbl

2.2 Komnerennus ITK-19

[TK-19: rOoTOBHOCTBIO K OpraHu3aly paboT MO MPAKTUUeCKOMY HCIIO0/Ib30BaHUI0 M BHEPEHHIO
pe3y/bTaToB UCC/eJOBaHUM.

st popMHUpOBaHUST KOMITETEHL[UM HEOOXOAMMO OCYIL[eCTBUTH Psifi ITAroB. DTarbl (JOPMUPOBAHUS
KOMITeTeHL[UM, TIpUMEeHsieMble JJIsi 9TOr0 BBl 3aHSATUH U MCIIONb3yeMble CpeJCTBa OL|eHWBaHMUS
Tipe/iCTaB/ieHbI B Tabsule 5.
OPMHPOBAHUS KOMIIETEHIIUU U UCTIO/Ib3yeMble CPe/ICTBA OLleHUBaHUS

CocraB 3HaTb YmeTb Bnanets

CopgepyxaHue TIPUHLIUTIBI, OCHOBHBIE TIPOBOJUTD aHa/IN3 U MeTo/[aMH

3TaroB aJITOPUTMBI U YCTPOMCTBA | CUHTE3 JIOTHUYECKUX KOMITBbFOTEPHOT'O
b poBoii 06paboTKH YCTPOMCTB; MO/Ie/TUPOBAHUS
CUTHAJIOB; 3JIEMEHTHYIO | CHHTE3UPOBATh C (bu31YeCKHX MPOLIeCCOB
0a3y ¥ CXeMOTeXHUKY WCTI0/Tb30BaHUEM TIpY Tiepeziaue
IUGBPOBBIX YCTPOUCTB COBpPEMEHHOU WH(OPMAaI[UK; HaBbIKaMU
3/IEKTPOCBSI3U MUKDPO3JIeKTPOHHOM opraHu3alu paboTsI 1o

3/IeMeHTHOH 0a3bl
LudpoBbIe yCTPOWCTBa

MPaKTUUe CKOMY
HCTI0/Tb30BaHHIO U
BHE/IPEHUIO Pe3y/bTaToB
HCC/IeJOBaHUM

Buabl 3aHaTHM

* [IlpakTnueckue
3aHATUS;

* JlaboparopHbie
paboThI;

* Jlekuuu;

* CamocTrodTenbHas
pabora;

* [IlpakTuueckue
3aHATUS;

* JlabopaTopHbie
paboThI;

* Jlekuuu;

* (CamocrosiTesibHas
pabora;

* JlaboparopHble
paboThI;

* (CamocTosiTenbHast
pabora;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHTtposbHasi pabora;
* Otyet no
naboparopHoii paboTe;

* Onpoc Ha 3aHATHsX;
* OTueT 10 MpPaKTHUKE;

* DK3aMeH;

» KoHTposbHas pabora;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSX;
OTueT 1o MpaKTHKE;
OK3aMeH;

* Otyet no
nabopatopHoii pabore;
* OrtueT Mo TMpaKTHKe;
* OK3aMe€H;

dopMynMpoBKa TIOKa3aTesiell U KpuUTepreB

Tabsure 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

LM(PPOBBIX YCTPOUCTB U
anropuTMOB LIMGPOBOM
00paboTKU CUTHAJIOB C
WCTI0/Ib30BaHUEM
COBPEMEHHbIX [TaKeTOB
UMUTALIMOHHOTO
MOZIe/TAPOBAHUS U SI3bIKa
Verilog HDL;

* yMeeT NMPUMEHSTh
3HaHUs B 00/1aCTH
3/1IeMeHTHOM 6a3bl U
CXeMOTEXHUKHU 1151
pa3paboTKH CJIOKHBIX
1IU(PPOBBIX YCTPOUCTB,;

CHUHTe3a HOBBIX
TIepCIIeKTUBHBIX
LM(PPOBBIX YCTPOUCTB
WU arOPUTMOB
1UpoBoI 00pabOTKH
CUT'HAJIOB;

CocraB 3HaTb YMmeTb Bnagets
OtmuHo * obOmazaer * yMeeT MPUMEHSITh * yYBEpEHHO BjafieeT
(BBICOKHMI YPOBEHB) | TEOPETHUECKUMH U TI0/Ty YeHHbIE COBpEMEHHBbIMU

TIPAKTHYe CKUMH TeOpeTHUeCKHe U MeTOofIaMH
3HaHUSAMHU MPAKTHYEeCKHE HABBIKHU MO/IeTMPOBaHUst PabOThI
MO/Ie/TUPOBaHHUSI [T OTITUMAJTbHOTO LU(POBBIX YCTPOKCTB;

* HaBbIKaMH pabOThI C
71abopaTopHBIMU
MaKeTaMU aHaJIorOBbIX U
IU(DPOBBIX YCTPOUCTB,;

* MpaKTUYeCKUMHU
HaBbIKaM OpraHW3aliu
paboThI 10 pa3paboTke
IU(BPOBBIX YCTPOUCTB,;

Xopotiio (6a30BbIit

* yMeeT IIPUMEHSTh

* yMeeT MO/e/IMPOBaTh U

¢ BJ/laJieeT HaBblIKaMU

CHUTHAJIOB;
* pasbupaetcs B
3/IeMeHTHOM 0a3e u
CXeMOTEXHUKE
1[M(POBBIX YCTPOUCTB;

LM(ppOBbIe YCTPOICTBa;

YPOBEHb) 3HaHUs B 00macTu CUHTEe3MpOBaThb C/I0KHbIe | CaMOCTOSITe/TbHOM
3/IeMeHTHOM 0a3bl U 1[M(bPOBLIE YCTPOMCTBA; pa3paboTKu U
CXeMOTeXHUKU MOZe/TMPOBaHKs
1[M(POBBIX YCTPOUCTB; CTIOXKHBIX 1[U(POBBIX
* MOJXeT OIMCaTh YCTPOWCTB;
TIpo1[ecC paboThI
OCHOBHBIX a7lTOPUTMOB
1M poBOI 06pabOTKM
CUTHAJIOB;
Y/I0BNIETBOPUTE/IBH | * faeT orpe/esieHusl * crnocobeH * B/a/leeT HaBbIKAMU
0 (TIOpOroBBIi OCHOBHBIX ITOHATUA MO/IeTUPOBATh U MO/IeTMPOBaHKs paboThI
YPOBEHb) 1udpoBoii 06paboTKH CUHTE3UPOBaTh MPOCTbIE | MPOCTHIX LIUPPOBBIX

YCTPOMCTB;

3 TunoBble KOHTPOJ/IbHBbIE 3aJaHUA

Ilis peany3alldy BhIIIETIEPEUNC/IEHHBIX 3a7jau 00yUYeHHsl MCIOJb3YIOTCSI TUIIOBBIE KOHTPOJIbHBIE
3a/laHYsI WK WHBbIe MaTepHhasibl, HeoOXoAUMbIe /Jisi OLIeHKU 3HaHWM, YMEHHWH, HaBBIKOB W (WJTH) OIIbITa
JesiTeIbHOCTH, XapaKTepU3YIOIMUX JTarbl  (OPMUPOBAHUS KOMIIETEHIIMM B TpoOIjecce OCBOEHHs
oOpa3oBareIbHOM MTPOTrpaMMBbI, B C/IeAYIOIIEM COCTaBe.

3.1 Tembl OIPOCOB HA 3aHATUAX
— S3piku ommcanus 1udpoBbix ycrpoictB (Hardware Description Languages - HDL). f3bik
Verilog. CunTakcuc s3bika Verilog. Peanusaijys 3nemeHTapHbIX [JUGPOBBIX YCTPONCTB Ha s13bike Verilog.

3.2 DK3aMeHaLOHHbIEe BOIPOCHI

— 1) Ompegenenune IIJIMC. Ha3HaueHwe ¥ 00s1acTh MCIOMB30BaHUsA. OCHOBHBbIE TapameTphbl
[TJINC.

— 2) bazoBeie joruueckue cxembl W, WJIA, HE, RS-, cunxponHbii RS- u D-Tpurrep.
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O6o3HaueHue, OMMCaHUe TIPUHLIUTIOB PabO0ThI, TAOIHULIEI UCTUHHOCTH.

— 3) Yerpoiicteo TIVIUC ¢pupmbl Altera.

— 4) OcHoBHBIE OrTepaTopbl s3blKa IporpaMMmupoBaHusi Verilog, mpejcTaBieHye IebIX |
BeIL[eCTBeHHbIX urcesl. [IpruMepsl UCTI0Ib30BaHKsI OCHOBHBIX OTIEPATOPOB.

3.3 TeMBbI KOHTPO/IbHBIX padoT
CuHTe31poBarh cxeMy Ha si3bike Verilog B COOTBETCTBUM C PUCYHKOM.

3.4 Bonipocsl /1S NOJTOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHapaM
— OcHoBHBIe 571eMeHTbI U (PyHKIMH si3bIKa Verilog
— Onepauyu ¢ Tpurrepamu Ha ssbike Verilog.
— MynbTunekcop, JeMyJIbTUIUIeKCop, Jelrdparop.
— CpaBuroBbie pervucTpel
— WHctpyment mogenupoBanus Modelsim. Harmrcanue tect6enyeid.

3.5 Tembl /1a00OpaTOPHBIX PadoT
— Co3panue nipoekra B Quartus II. Jloruyeckue cxemsl.
— CueTuMKH U JeTUTe N YaCTOThI.
— [IupoTHO-UMITyIbCHAsI MOAY/ISLUS.
— MaumHbl KoHeuHbIX coctossHul (FSM).
— Amnanoro-mudpoBoii npeobpa3oBaresb.
— ®uibTp C KOHEUHOM UMITY/IbCHOM XapaKTepHUCTHUKOM
— Unrepdeiic SPI.
— Akcenepomerp.

4 MeTtognueckye MaTepHaJsibl
[nst obecrieueHust mporiecca oOyueHHs U pellleHus 3a7ad 00y4yeHusi MCIIOb3YIOTCS CIeAyIoIe
MaTepuarlbl:
— MeTOAUUYeCcKHe Marepuasbl, OrMpefessitollie TMpOoLeJypbl OLIEHWBaHUSl 3HAaHWW, YMeHUMH,
HaBBIKOB U (WIM) OMbITa [AeITebHOCTH, XapaKTepU3YIOL[UX 3Tarnbl (OpP-MUPOBAHUSI KOMIIETEHLIWH,
corsiacHo 11. 12 paboueii IporpaMmel.

4.1. OcHoBHas /MTEparypa
1. Cremenko B.B. IIJIMC ¢upwmer Altera: ssnemeHTHasi 6a3a, crcTeMa TIPOEKTUPOBAHUS U SI3bIKU
onucaHus anmaparypel. - M.: IOMK [IIpecc, 2010. - 573 c. [DnekTpoHHbli pecypc]. -
http://e.lanbook.com/book/60976

4.2. lonoHUTe/IbHAA IUTepaTypa
1. 3oroB B. HO. IIpoektupoBaHWe BCTpavBaeMbIX MHUKDOIIPOLIECCOPHBIX CHUCTEM Ha OCHOBE
[JIUC ¢upmbr XILINX®. - M.: T'opsiuasi tunusi-Tesekom, 2006. - 519c¢. (Hamune B bubnmoreke TYCYP
- 41 9K3.)
2. Yrpromos E. I1. Lludposasi cxemoTexHuKa: YuebHoe rocobue fijist By30B. - 2-e u3[., mepepao.
u jor. - CI16.: BXB-ITetepOypr, 2004. - 782c. (Hammuue B 6ubmioteke TYCYP - 20 3k3.)

4.3. Obsa3aTebHBIE YUe0OHO-MeTOHYeCKHe MoCco0ust

1. TIlporpamMmypoBaHMe JIOTMUECKMX HWHTerpajbHbIX CXeMm: MeToguuyeckre yKasaHUs K
naboparopueiM paboram / KprookoB . B., TlokamectoB [I. A., DpaeiHeeB XK. T. - 2014. 51 c.
[DnekTpoHHBIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3898, cBob6oAHbII.

2. TlporpaMMmupoBaHUe JIOTUYECKHWX MHTerpajbHbIX cxeM: MeToAuueckKre yKa3aHus [0
TIPOBE/IEHUI0 TPAKTUUeCKUX 3aHATHM M OpraHu3al[uM camocTtosTenbHOM pabotel / KprokoB f. B.,
[MokamectoB [. A., OpabiHeeB K. T. - 2014. 77 c. [DnektpoHHbliii pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/3901, cB060gHBIA.

3. Ludporoii akcenepomerp: MeToanueckre yKasaHWs K JabopaTopHoi pabore Ne8 mo
mucuuriiHe «[IporpaMmmupoBaHue IoTHUeCKUX UHTerpanbHbIX cxeMm» / EBceeB A. A., Abpamenko A. FO.
- 2016. 9 c. [OnekTponHHbIH pecypc] - Pexxum gocryma: https://edu.tusur.ru/publications/6052, cBoOOAHBIIA.

4.4. Ba3bl JaHHBIX, TH(POPMAI[HOHHO CIPABOYHbIE M TOMCKOBBIE CHCTeMbI
1. OGpasoBaresbHblii opTan edu.tusur.ru
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