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PilCC.\l()TpeHél 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 6 ot « 19 » 1 2017 1
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(cnetmanbHOCcTH) 11.03.02 MHDOKOMMYHMKaI[MOHHBIE TEXHOJIOTUM U CUCTEMBI CBSI3U, YTBEP)KJEHHOTO
2015-03-06 roza, paccMoTpeHa U yTBepsKJeHa Ha 3ace/laHuu Kadeapbl «___ » 20__ ropga,
TPOTOKOJ Ne

Pa3paboTumku:
norueHT kad. TOP Ab6pamenko A. FO.

3aBeayromumii obecreunBarolei Kad.
TOP Hemupos A. A.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

Hekan PT® [Tornosa K. HO.
3aBenyroluii BeIMycKaroiieit kag.

TOP Hemugos A. .
OKCIePThI:

noueHt kad. TOP Boromonos C. 1.
noueHt kad. TOP ITonoga K. HO.
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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 MHTerpaiabHbix cxem» (B1.B.IB.3.1) oTHOoCcuTCA
K 6710Ky 1 (BapuaTHBHasi 4acTh).
[TpepiecTByrOIMMY  AUCLMIVIMHAMY,  (OPMUPYIOLMMM  HaudajbHble 3HAHUS, SIBISIOTCA
c/leayrolye JUCHUIIMHBL: Teopus 3/1eKTpuYecKuXx Liernen.
[Mocnepyromumy AUCOUIIIMHAMU sBsiFOTCsL: Lindposast 06paboTka curHasos.

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
OO1iast TPYA0EMKOCTh JUCLIMIUTMHBI cocTaB/sgseT 6.0 3aueTHbIX eJUHMIILI W TIpeJCTaB/ieHa B
Tabmuie 4.1.
Tabsmura 4.1 — TpyA0eMKOCThb AUCIUTTAHBI

Buzibl yueGHOM /leATeIbHOCTH Bcero uacos CemecTpsl
6 cemecTp
AynutopHblie 3aHSTHS (BCEro) 108 108
Jlekuym 34 34
[TpakTryeckue 3aHATHS 38 38
JIabopatopHble paboThbI 36 36
CamocrosiTenbHasi paboTa (Bcero) 72 72
[MToAroToBKa K KOHTPOJIbHBIM paboTam 8 8
OdopmiieHre 0TUETOB 10 J1TabopaTOpHBIM paboTam 34 34
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ITpopaboTKa JIeKIMOHHOTO MaTepHasa 10 10
[ToaroroBka K IpakTUUeCKUM 3aHATUAM, CeMUHapaM 20 20
Bcero (6e3 sk3ameHa) 180 180
[ToaroroBka v craya sK3aMeHa 36 36
OO0111ast TPYJOEMKOCTD U 216 216
3aueTHble EquHUIIBI 6.0 6.0

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 =
O —~
E & | & | &% Z £
= @ v © o Y = =
= S z = = > F
Hassanus paszenoB JUCLIUIIIUHBI GE; 5 =) 5 o Q@ =5
= £ 8 5 &g &%
c | 5§ ®mg| g¢
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 16 16 26 66 | IIK-15, ITK-19
(Hardware Description Languages - HDL
).
5 ®yHKiMoHaMbHas Bepudukaiys HDL- 6 18 6 19 49 |TIK-15, ITK-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 34 38 36 72 180
Utoro 34 38 36 72 180

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 8
5 ®yHKIMOHAbHAs Bepru(UKalys dyHKLMOoHanbHas Bepudrkauys HDL- 6 ITK-15,
HDL-onucanui. onvcaHui. IHCTpyMeHT Mo eIMpoBaHus [TIK-19
ModelSim. lHcTpymeHT SignalTap.
Wtoro 6
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 34

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 +

[Tocnenyroiiyie JUCLUATITUHBI

1 Hnudposasi 06paboTKa CUrHAIOB +

5.4. CooTBeTCTBHE KOMIIETEHIUH, ()OPMHPYEMBbIX NPHU W3yYeHUH JUCLHHUIUIAHBI, U BU/I0B 3aHATHI
COOTBeTCTBHE KOMIETEHIMH, (HOPMHUPYEMbIX TPH H3yUEHWHW JUCLIMIUIMHBI, W BUJOB 3aHATHN
TipeZicTaB/eHo B Tabsuiie 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). 6 TK-13
Languages - HDL).
@UIBTP C KOHEYHOW UMMY/IbCHOU 6
XapaKTepUCTUKON
Ntoro 16
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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 36
8. IlpakTHyeckue 3aHATHUA (CEMUHAPBHI)
HanmMmeHoBaHMe MpaKTHUeCKUX 3aHATHH (CEeMHUHAPOB) MpUBeeHo B Tabsuiie 8.1.
Tabsuna 8. 1 — HaumeHoBaHMe MTPaKTHYeCKUX 3aHSITUN (CeMHUHApPOB)
3 i
g S 3
HaumeHoBaHMe TIpakTUUeCKUX 3aHSATUI = > O
HasBaHus pa3szenos z & =
(cemnHapoB) g S g
S8 a =
=~ o o
- e ~
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 6 ITK-15,
yctpoiictB (Hardware Description Verilog [TK-19
Languages - HDL). MynbTUnIeKkcop, AeMy/IbTUILIEKCOpP, 4
nerrdpartop.
CrBuUroBble perucTpbl 6
Ntoro 16
5 ®yHKIMOHaMbHas BeprudurKaLus Orneparjuu ¢ TpUrrepamMu Ha si3bIke 6 [TK-15,
HDL-onucaHui. Verilog. LlndpoBbie CYUETUMKY. IMK-19
WNHcTtpymeHT MogienvpoBaHusi Modelsim. 6
Harcanue tectbeHueid.
Ludpossie punbTpsl (KX u CIC) 6
Nroro 18
Wtoro 3a cemecTp 38

9. CamocTosiTe/IbHasA padora
Buzibl camocTosiTesTbHOM paboThI, TPYAOEMKOCTh U (hOpMUPyeMble KOMIIeTEeHLIMH TIPe/[CTaB/IeHbI B
Tabmuie 9.1.
Tabmuua 9.1 - Busibl caMmocTosiTenbHOM paboThl, TPYJ0eMKOCTb U (pOpMHUpyeMble KOMITeTEeHLIUH

3 (<]
= Z s
S B2
Buabl camocTosTebHOM = > U
Ha3saHus paszesnos s =y @DopMBI KOHTPOJISA
paboThI L S
Se 2=
2 o 2
= S
6 cemecTp
1 Ob1ue ceeenust 06 [ToaroroBKa K 2 |TIK-15, Ompoc Ha 3aHATHSIX,
HWHTerpajbHbIX CXeMaxX C  |[IPaKTUUYeCKUM 3aHATUAM, [T1K-19 Ortuert 1o y1labopaTopHO
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NporpaMMUpyeMoi ceMHHapam pabore, Dk3ameH
cTpykTypoit (UCIIC). [ToaroroBka K 2

TpakTUYye CKUM 3aHATUSM,

ceMUHapaMm

[TpopaboTKa eKIIMOHHOTO 2

Marepuasna

OdopmreHrie 0TUETOB 110 2

nabopaTopHbIM paboTam

HToro 8
2 MeToponorvst u ITpopaboTKa JIeKIMOHHOTO ITK-15, KonTposbHas pabora,
MapIipyT Marepuasa [T1K-19 OK3aMeH
IIEB;EIETHPOBEIHHH Ha ITogroroBka K 2

: KOHTDPOJIbHBIM paboTam

Ntoro 3
3 Crpykrypa CATIIP asis | [IpopaboTKa JIEKI[HOHHOTO 2 |TIK-15, Otuet 110 1abopaTopHOi
IIPOEKTHUPOBAHUA Ha Marepuasa IT1K-19 pabore, OTueT Mo
TJIAC. ObopMIIeH e OTYETOR 110 2 MpaKTHKe, JK3aMeH

nabopaTtopHbIM paboTam

Ntoro 4
4 $§13bIKU OTIUCaHUs ITogroroeka K 2 [IK-15, KomnoneHnt
1M(POBBIX YCTPONCTB MpaKTU4Ye CKUM 3aHATUSM, [1K-19 CBOEBPEMEHHOCTH,
(Hardware Description ceMUHapam KonTtponbHas pabora,
Languages - HDL). TMoAroToBKa K 2 8npoc Ha 3agﬂmﬂx, 5

TYeT M TOPHOM
TpaKTUYe CKUM 3aHATUSM, 5 € gna OpaTOpHO
cemmHapam pabore, OTuer 1o
TpaKkTHKe, JK3aMeH

IToaroroBka K 2

NPaKTUYeCKUM 3aHATHSM,

ceMHHapam

[TpopaboTKa JIeKIIMOHHOTO 2

Marepuasna

OdopmneHne 0TUETOB 10 6

nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTopHbIM paboTam

OdopmiieHre 0TUETOB TI0 4

nabopaTtopHbIM paboTam

ITogroroBka K 4

KOHTDPOJIbHBIM paboTam

Ntoro 26
5 dyHKIMOHAa/IbHAA IToaroroBka K 6 IIK-15, KomrioHeHT
Bepu¢ukarust HDL- [paKTUYe CKUM 3aHATUSM, IT1K-19 CBOEBPEMEHHOCTH,
OTMKCAHUM. ceMHHapam KoHTposbHasi paboTa,

ToAroTOBKa K 2 Ortuert 10 y1labopaTopHO

NIPaKTUYeCKUM 3aHATHSM,
ceMuHapam

pabore, OTueT 110
NpakTHKe, JK3aMeH
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IToaroroBka K 2
MPaKTUUeCKUM 3aHATHSM,
ceMHHapam
[TpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
[Togroroeka K 2
KOHTDPOJIbHBIM paboTam
Ntoro 19
6 CHHTEe3UpyeMOCTb ITpopaboTKa JeKIIMOHHOTO 1 |TIK-15, JK3aMeH
HDL-onucanuil. MaTepuasna IK-19
HToro 1
7 ApxvTekTypa u [TpopaboTKa eKIMOHHOTO 1 [IK-15, KomrioneHT
cxeMmorexHuka [IJINC. Marepuasa [T1K-19 CBOeBpeMeHHOCTH, OTueT
OdopmeHue O0TUETOB T10 4 go nabopatopHoii pabore,
naboparopHbIM paboTam K3aMEH
OdopmreHue OTUETOB T10 6
naboparopHbIM paboTam
Ntoro 11
Wtoro 3a cemecTp 72
IToaroroBka u caua 36 JK3aMeH
9K3amMeHa
Wtoro 108

10. KypcoBasi pabora (nmpoekT)

He nipenycmotpeno PYII

11. PediTMHrOBas cucTeMa AJIA OL€HKH YCII€eBdA€MOCTH CTYAEHTOB

Tabsuria 11.1 — BasutbHbIe OLEHKH [I7Is1 37IEMEHTOB KOHTPOJIS

11.1. ban/bHbBIe OLeHKH /ISl 3/IeMEHTOB KOHTPOJIs

o o MakcumasnbHbIN
. MakcrManbHbIN MakcrManbHbIN
OneMeHTHI yueOHOM Oasut 3a Iepuog Bcero 3a
6amn Ha 1-yro KT ¢ | 6ant 3a mepuof,
JleaTeIbHOCTU Mexay 2KT u Ha ceMecTp
Havasa ceMectpa | Mexay 1KT u 2KT
KOHelL] cemecTpa
6 cemecTp
KomrmoHeHT 4 4 2 10
CBOEBPEMEHHOCTHU
KonTposbHast pabora 15 15
Onpoc Ha 3aHATHSIX 4 4 2 10
Ortuert 1o ysabopaTopHO 10 10 5 25
pabote
OTuer 1o npakTuke 4 4 2 10
WToro Mmakcumym 3a 22 37 11 70
Nepuof
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/I0B 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 1uTEeparypa
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. lonosiHMTe/IbHAA IMTeparypa
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 Yue0HO-MeTOANUECKHE ITOCO0H

12.3.1. O6s3arebHbIE Y4eOHO-MeTOAMYECKHe MOCo0us

1. TlporpamMmupoBaHHe JIOTUYECKMX MWHTerpasbHbIX CxeM: MeTofuueckre yKasaHUs K
naboparopubiM pabotam / KprokoB . B., Tlokamector [I. A., OpabiHeer K. T. - 2014. 51 c.
[OnekrponHslii pecypc] - Pexxum poctyma: https://edu.tusur.ru/publications/3898, mara obGparienwus:
08.02.2017.

2. llporpamMmupoBaHWe JIOTUYeCKUX WHTerpaJbHbIX CxeM: MeToauueckde ykKasaHus I10
TIPOBE/IEHUI0 TPAKTUUeCKUX 3aHSATHUM M OpraHu3aluM camocTtosTenbHOM pabotel / KprokoB f. B.,
[TokamectoB [I. A., DpzeiHeeB K. T. - 2014. 77 c. [DnektpoHHbli pecypc] - Pexum pgocryna:
https://edu.tusur.ru/publications/3901, mara obpaienusi: 08.02.2017.

3. IludpoBoii akcemepomeTp: MeToguueckue yka3aHusi K JiaboparopHoil pabore Ne8 o
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mucuurvze «[IporpaMmmupoBaHye JIOTHUECKUX MHTeTrpabHbIX cxeM» / EBceeB A. A., A6pamenko A. IO.
- 2016. 9 c. [OnekTpoHHbIM pecypc] - Pexxum pocrtyna: https://edu.tusur.ru/publications/6052, gata
obparrenusi: 08.02.2017.

12.3.2 YueOHO-MeTOAMYECKHE TTOCOOUA AJISA JIUI] C OTPAHNYEHHBIMH BO3MO)KHOCTSIMH 3/[0POBbSI

YueOHO-MeTOANUYECKHEe MaTepHaslbl [jIsi CAMOCTOSTe/TbHOM U ayJUTOPHOM paboThl 00yUaroIMXCs
Y3 4YKC/ja WHBAJIU/OB MPEeAOCTaB/sAOTCA B opMax, aJalTUPOBAHHBIX K OTPAHUUEHUSIM UX 3710POBbsl U
BOCTIpUSITHS UH(MOPMAL[UH.

JIisi iu1 ¢ HapyLIeHUusIMM 3peHust:

- B (popMe 3/IeKTPOHHOTO I0KYMEHTa;

- B [eyaTHou (hopMe yBe/MYeHHbIM IPUPTOM.

JI/isi d1 ¢ HapyLIeHUusIMM cJIyXa:

- B (popMe 3/IeKTPOHHOTO /I0KYMEHTa;

- B IeyaTHOU (popme.

JI/is1 UL ¢ HapylIeHUsIMU OMOPHO-BUraTe/IbHOIO anmnapara:

- B (hopMe 3/1eKTPOHHOTO JOKYMEHTa;

- B IeyaTHOM (popme.

12.4. ba3bl JaHHBIX, TH()OPMAIHOHHO-CIIPABOYHbIE, IOUCKOBbIE CHCTeMbI U Tpefyemoe
IporpaMMHoe obecrieyeHHe
1. OOGpasoBarenbHbIi 1opTan edu.tusur.ru

13. Marepua/ibHO-TeXHHYECKOe o0ecrieueHre JUCIHIUTHHBI
13.1. O6uue TpeGoBaHKs K MaTePHA/IbHO-TEXHHYECKOMY 00eCredeHU 0 JUCIUTUTHHBI

13.1.1. MaTepuaibHO-TEXHHUECKOE 00ecreyeHue /s IEKIMOHHBIX 3aHATHH
[ mpoBefieHUs1 3aHATHN JIEKLUOHHOTO TWIA, TPYMNOBLIX U WHAWBUAYaJbHBIX KOHCY/bTaLUM,
TeKyIIlero KOHTPOJISi ¥ TPOMEeXYTOUHOM aTTeCcTallud UCIIO/b3yeTcs yueOHasi ayAUuTOpHs, C KOJTMUeCTBOM
TOCAJIOYHBIX MeCT He MeHee 22-24, obopymoBaHHasi [OCKOW, TIPOEKTOPOM W CTaHJapTHOW yueGHOM
Mebenbto. VIMeroTCst HarvisiiHble TOCOOMs B BU/ie MPe3eHTalWH 10 JIEKIUOHHBIM Pa3/esiaM AUCIUTUTHHBI.

13.1.2. MarepuanbHO-TeXHHUYeCKOe o0ecneyeHue /sl IPAaKTHYECKUX 3aHATHI
Aymuropun 309, 314a, 3146 u 318 kadeapsr TOP ocHaileHbI IepCOHATBHBIMIA KOMIBIOTEPAMH |
HeoOXOJUMbIM TIPOTPaMMHBIM OOecriedeHreM [i/isi TIPOBeZieHHs1 1abopaTopHbIX PaboT M MpaKTUUYeCKUX
3aHATHH, nMetoTcst oTnafounble Twiathl DEO-NANO Ha 6a3e TIJIMC Cyclone IV. CocTtaB 060pynoBaHus:
10 pabounx craniuii Ha 6a3e rpoiieccopoB Intel Core i5 wu Core 2 Duo. Mcnionb3yeTcst TUIIEH3HOHHOE
nporpaMMHOe o0ecrieueHre, TlakeTbl Bepcueli He Hwke: Microsoft Windows XP Professional with
SP3/Microsoft Windows 7, Microsoft Office nnu LibreOffice, Altera Quartus Prime.

13.1.3. MaTepua/ibHO-TEXHHYECKOoe o0ecrieueHue /ijis 1abopaTopHbIX padoT
Ayputopuu 309, 314a, 3146 u 318 kadeaper TOP ocHalieHbl lepcoOHabLHBIMUA KOMITbIOTEPAMU U
HeoOXOAMMBIM TPOTPAMMHBIM O0OecriedeHrueM /ISl TIPOBeJieHrs1 1abopaTOpHBIX paboT M MpaKTHUeCKUX
3aHATHH, NMetoTcs oTiaagouHble rnatel DEO-NANO Ha 6a3e IIJIMC Cyclone IV. CocraB 060pyzoBaHus:
10 paboumx cranuuii Ha 6a3e rporieccopos Intel Core i5 nnu Core 2 Duo. Vcronb3yeTcst JIMIIeH3MOHHOe
nporpaMMHOe obecrieueHue, MakeTbl Bepcuell He Hibke: Microsoft Windows XP Professional with
SP3/Microsoft Windows 7, Microsoft Office unu LibreOffice, Altera Quartus Prime

13.1.4. MaTepua/IbHO-TEXHHYECKOe o0ecreuyeHHe /I CAMOCTOATE/IbHOW PadoThI
[nsi camocTosTe/IbHOM pabOThI MCIONb3yeTcs: y4yeOHast ayauTopuisi (KOMITBIOTEpPHBIM Kiacc),
pacronokeHHass mo azapecy 634034, r. Tomck, yn. BepmwmnHuna, 47, 1 stax, ayg. 126. CocraB
obopygoBaHusi: yueOHast Mebesb; KOMITbIOTEpHI Kiacca He Hike [IDBM INTEL Celeron D336 2.8I'T'11. -
4 1T.; KomrbloTepel TofKaoueHbl K ceth MHTEPHET u obecrieuMBarOT [JOCTYIT B 37€KTPOHHYIO
nH(OpMaLIMOHHO-00pa30BaTe/IbHYIO Cpefly YHUBEPCUTETa.

13.2. Marepua/bHO-TEXHHYECKOE 00ecnedyeHre JUCIMITTMHBI /I/Is JIUI| C OTPaHUYeHHbIMH
BO3MO)XXHOCTSAMH 3/J0POBbSI
OcBoeHue JUCHUIIIMHBI uijamu ¢ OB3 oCylecTBIsS€TCS C UCMOb30BAHUEM CPECTB 00yUeHuUs
00I1Iero 1 CrieriajbHOTO Ha3HAUEeHUs.
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[lpu oOyyeHUM CTyAE€HTOB C HapPyLIeHHSIMH CJIyXa TIPeAyCMOTPEHO UCIO/Ib30BaHHUe
3BYKOYCW/IMBAIOILIeH  ammaparypbl, MYJIbTUMEIUMHBIX CPeACTB U [JPYTUX TeXHUYeCKUX CpeJCTB
nipreMa/miepesiaul yueOHoOH MH(OpMAIK B AOCTYIHBIX (opMax fijisi CTYZAEHTOB C HApYIIeHUsMHU CJTyXa,
MOOW/IBHOM cHUCTeMbl OOyueHusi [jis CTYAeHTOB C WHBaIUJHOCTBIO, TOPTAaTUBHOM WHAYKI[MOHHOM
cucTeMbl. YueOHasi ayAUTOpHsi, B KOTOPOW OOyuyarOTCsl CTyAEHTHI C HapylleHHeM C/iyxa, 00OpyZoBaHa
KOMIMBIOTEDHOW TEeXHUKOM, ay[JMOTeXHUKOW, BUJEOTEeXHWKOW, 3/eKTPOHHOW [JOCKOW, MY/JIbTUMeIUNHOMN

CHUCTEeMOH.

[Mpu obyueHUH CTY[eHTOB C HApPyLMIeHHWAMH 3PeHUsIMH TIPeJyCMOTDEHO UCII0/Ib30BaHUe B
JIEKLIMOHHBIX U YYeOHBIX ayJUTOPHUSIX BO3MOXXHOCTH TIPOCMOTPA y/ja/IeHHbIX 00BeKTOB (HarpuMmep, TeKCTa
Ha JIOCKe WM (J1aiifia Ha SKpaHe) TP MOMOIIY BUeOyBenuuTenel 17s yaaJieHHOTo MPoCMOTpa.

[Tpu obyueHHU CTY/IeHTOB C HAPYIIEHUSIMH OMOPHO-ABHUIaTe/ILHOIO amnmapara HCT0Jb3yIOTCs
asbTepHaTHBHbIE yYCTPOMCTBA BBOZAA WHGOPMALIMU U [IpyrHde TeXHUuUecKWe Cpe/CcTBa TpHeMa/repeauu
yuebHOM MHGpOpPMay B AOCTYMHBIX (opMax /st CTYZEHTOB C HAPYIIEHWSMH OTIOPHO-/IBUTaTeTbHOTO
arrapara, MOOUIbHOM CHCTeMbl 00yueHUs JJis Ttofiel C UHBaIJHOCTHIO.

14. ®oHA OLIEHOUYHBIX CPE/JCTB

14.1. OcHoBHbIe TpedoBaHuA K (GOHY OLEHOYHBIX CPEJACTB M METOANUYECKHE PeKOMeH/Jal[uH
@OH/, OLIEHOUHBIX CPEACTB W THUIIOBble KOHTDOJIbHBbIE 3alaHUs, WCMOJb3yeMble [Jis OLIEHKH
chOpMUPOBAaHHOCTU M OCBOEHUs 3aKpeIyIeHHbIX 3a AUCLUIUIMHOW KOMIIeTeHLIUM TMpH TpOBeJeHUN
TeKyIIlel, TTPOMe)KyTOUHOM aTTeCTal[|iy 110 AUCLIMIIIMHE TIPUBe/IeH B TIPUIOKEHUH K paboueii porpaMMe.
Ha nepBOoM JIeKL[MOHHOM 3aHATUM TperojaBaresib JO/DKeH OIpefeuTh OCHOBHbIE Le/IU U3YUeHUs
JUCLIUIJIMHBI, PEKOMEH/I0BaTh JINTepaTypy AJis CaMOCTOSITe/IbHOTO U3y4eHMsl, pacCKasaTb O TOpsAKe U
MeTO/IMKaX MPOBe/leHUsI 3aHSATU.

14.2 Tp660BaHHH K (l)OHﬂy OLI€EHOYHBIX CPEeACTB /i JIML C OrPAHUYE€HHbIMHU BO3MOXXHOCTAMMU

3/10POBbsI

[nst CTyIeHTOB C WHBAJWJHOCTBIO MPeAYCMOTPEHBI [OMOJIHUTeIbHbIE OLIEHOUHble Cpe/CTBa,
riepeueHb KOTOPBIX YKa3aH B Tab/uile.

Tabnmuna 14 — Jlono/iHUTEeIbHBIE CPE/ICTBA OL[eHMBAHUSA

Kareropuu cTyzieHTOB

Bu/ibI IONO/THUTETbHBIX OLIEHOUHBIX
CpefCTB

AIA CTYAE€HTOB C HHBA/IM/ITHOCTBHO

®dopMbI KOHTPOJISI ¥ OLIEHKH
pe3ysbTaTtoB 00yUYeHust

C HapyLieHUAMU
ciyxa

TecTbl, MMCbMEHHBIE CAMOCTOSITE/TbHBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PaOOThI

[TperMy1iieCTBEHHO MMCbMeHHast
TIpoBepKa

C HapylieHusIMU
3peHust

CobecezoBaHue 110 BOTIPOCaM K 3auerTy,
OTIpOC T10 TEPMHUHAM

[TperMyI1iieCTBEHHO yCTHasi IpOBepKa
(MHAUBUAYATBHO)

C HapylieHUsIMU
OTOpHO-
JIBUTaTeIbHOTO
anmapara

PeliieHe MCTaHIIMOHHBIX TECTOB,
KOHTDOJIbHBIE PabOThI, MMCbMeHHbIe
caMocCTosTe/IbHbIe Pab0ThI, BOTIPOCHI K
3aueTy

[IpenMy111eCTBEHHO AUCTAHLIMOHHBIMU
MeToJaMU

C orpaHUUeHHUSIMU T10
o01IIeMe TUIUHCKUM
TOKa3aHUsAM

TecTbl, MUCbMEHHBIE CAMOCTOSITE/IbHbBIE
paboTkI, BOTIPOCHI K 3a4eTY,
KOHTPOJIbHBIE PabOThI, YCTHBIE OTBETHI

[TpermMy11iecTBEHHO TIPOBEPKa
MeTO/JaMH, UCXO/Isl U3 COCTOSTHUS
obyuarol1erocst Ha MOMeHT ITPOBepPKU

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

Ons crygentoB ¢ OB3 mipegycMmarpuBaeTcss AOCTynHas ¢opMma TIpeoCTaB/ieHusl 3alaHui
OLIeHOYHBIX CPe/ICTB, @ UMEHHO:

B reuaTHol dopme;

B TleyaTHOU (hopMe C yBeJTMUeHHbBIM HIpUdTOM;
B (hopMe 3/IEKTPOHHOTO [JOKYMEHTA;

METO/IOM UTE€HUsI aCCUCTEHTOM 3a/IaHUsT BCTYX;
TIpe/IoCTaB/IeHHe 3aflaHus C MCIOIb30BaHKEM Cyp/oTiepeBo/ia.
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CTyzeHTaM C MHBA/JUAHOCTBIO YBE/JMUMBAEeTCs BpeMs Ha IMOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE
BOMpOCHI. [ TaKUX CTy[EeHTOB IpefyCMaTpUBaeTCs JOCTynHasi (opma MpefocTaB/ieHuss OTBeTOB Ha
3a/laHusl, @ UMEHHO:

- MMUCbMEHHO Ha Oymare;

- Habop OTBETOB Ha KOMITBIOTEDE;

- Habop OTBETOB C UCIO/Ib30BaHKEM YCJIYT aCCUCTEHTa;

- Tripe/iCTaB/eHre OTBETOB YCTHO.

[Mporienypa oljeHWBaHUsSI Pe3y/bTaTOB O0OyUeHUs] WHBAIUOB 0 AWUCLUIUIMHE TpeJyCMaTpHUBaeT
npefiocTaB/ieHue UHGopMalvy B hopMax, aJjlallTHPOBaHHbIX K OrPaHUYEHUsIM UX 3[J0POBbsI U BOCTIPUSITHS
vHdOopMaIuu:

Jins U1 ¢ HApylIeHUsIMHM 3peHHUs:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B revaTHou (opMe yBeMYeHHbIM IPUGTOM.

Jins I ¢ HapyIeHUsIMM cJTyXa:

- B (hopMe 3/1IeKTPOHHOT'O [JOKYMEHTa;

- B IleyaTHOU (hopme.

Jins M1y ¢ HapylIeHUsIMHM ONOPHO-JABHUIaTe/IbHOr0 anmnapara:

- B (hopMe 3/IeKTPOHHOTO [JOKYMEHTa;

- B IleyaTHOU (opme.

[Tpu HeobXoAMMOCTH /17151 00YYArOIUXCSI C MHBAIMAHOCTBIO TPOLie/lypa OLleHWBaHUs pe3y/ibTaToB
00y4eHUsT MOXKET TTPOBOJUTHCS 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)

* TIOHMMaeT OCHOBHBIE
TIPUHLIUTIBI 0(hOpMJIeHUST
rcxoHoro koga Verilog

* yMeeT NPUMEHSTh
TpeboBaHUs K
oopM/IeHHIO OTUETOB U

* BJ/IAJIeeT Pa3sHLIMU
criocobamMu
IIPe/ICTaB/IeHUsS
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HDL; HWCXOQHOTO KOZa; pe3y/bTaToB PabOTHI;

* 3HAaeT NPUHIUIIEI U * KOPPEKTHO BbIpaXkaTh * obnagaer
nporiecc oopmieHust CBOM MBIC/IH; MpakTUYeCKUM OIbITOM
NIPOEKTHOM U MpejCTaB/IeHUS
TeXHUYEeCKOU pe3y/bTaToB paboTh;
JOKyMeHTaluu,
YI0BNETBOPUTE/IbH | * 3HAET OCHOBHBIE * yMeeT NpeACTaB/IATh * BJlaJleeT OCHOBHBIMU
0 (1oporoBbIv TIOHSITHUS S3bIKa pesy/IbTaThl CBOei criocobamu
YPOBEHb) MIporpaMMHUPOBaHMsI paboThI; Mpe/CcTaB/IeHUs
Verilog HDL; pe3y/bTaToB;

* [IOHHUMAaeT OCHOBHEIE
TIPUHLIATIBEI 0()OPMJIEHHS
HayYHO-TEXHUUE CKUX
cTaTey U OTUETOB,
pa3pabOTKH MPOEKTHOM U
TeXHUYeCKOM
JOKYMEHTal[1H;

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.
Tabnuia 5 — Otanbl GopMUpPOBaHUSL KOMITETEHLIMU U UCIO0/Ib3yeMble CPe/CTBA OLleHUBAHUS

CocraB 3HaTb YmeTb Bnanets
CopgepyxaHue TIPUHLIUTIBI, OCHOBHBIE TIPOBOJUTD aHa/IN3 U MeTo/[aMH
3TaroB aZITOPUTMbI U YCTPOMCTBA | CUHTE3 JIOTUUeCKUX KOMITbIOTEPHOT0
b poBoii 06paboTKH YCTPOMCTB; MO/Ie/TUPOBAHUS
CUTHAJIOB; 37IeMEHTHYO0 CUHTE3UPOBaTh C (ur3UUeCKUX MPOLeCCoB
0a3y ¥ CXeMOTeXHUKY WCTI0/Tb30BaHUEM TIpY Tiepeziaue
1M(POBBIX YCTPONCTB COBpeMEeHHOU vH(bopMal[1H; HaBbIKaMU
3/IEKTPOCBSI3U MUKDPO3JIeKTPOHHOM opraHu3alu paboTsI 1o
3/IeMeHTHOM 0a3bl MPaKTUUe CKOMY
LudpoBbIe yCTPOWCTBa HCII0/Ib30BaHUIO U
BHE/IPEHUIO Pe3y/bTaToB
HCC/eIOBaHUM
Bugipl 3aHsaTHN * TIpakTuueckue * TIpakTHueckue * JlaboparopHble
3aHSITHS; 3aHSITHS; paboThI;
* JlaboparopHbie * JlabopaTopHbie * CamocrosiTeNTbHast
paboThI; paboThI; pabora;
¢ Jlekuuu; * Jlekuuu;
¢ CamocTosiTeNbHast * CamocrosTenbHas
pabora; pabora;
Wcnons3yemblie * KoHntposbHasi pabora; | * KoHTposbHasi pabora; | * OTuer 1o
CpeACTBa * Otyet no * Otyer no nabopatopHoii pabore;
OLleHMBaHKs naboparopHoii paboTe; naboparopHoii pabore; * OTUerT 110 MPaKTHKE,;
* Onpoc Ha 3aHATHsX; * Onpoc Ha 3aHATHUSX; * OK3aMe€H;
* OTyer 10 MpaKTHKe; * Ortuer 10 MpaKTHKe;
* DK3aMeH; * DK3aMeH;

dopMyIMpOBKa IIOKa3aTe/el W KPUTEpHeB OL[eHMBaHWs [aHHON KOMIIeTeHI[MM ITIpHBeJeHa B
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
— CuHTe3upoBaTh CxeMy Ha s13blKe Verilog B COOTBETCTBHY C PUCYHKOM.

3.4 Bonipocsl /1S NOJTOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHHapaM
— OcHoBHBIe 571eMeHTbI U (PyHKIMH si3bIKa Verilog
— Onepauyu ¢ Tpurrepamu Ha a3bike Verilog. LludpoBsle cuéTumky.
— MynbTunekcop, JeMyJIbTUIUIeKCop, Jelrdparop.
— CpaBuroBbie pervucTpel
— WHctpyment mogenupoBanus Modelsim. Harmrcanue tect6enyeid.
— Ludpossie punsrpsl (KUX 1 CIC)

3.5 TemblI 1a00paTopHBIX padoT
— Co3panue nipoekta B Quartus II. Jloruyeckue cxemsbl.
— C4yeTurKM U JleJIUTeN YaCTOTBhI.
— IIupoTHO-UMNY/AbCHAs MOLY/ISLUS.
— MaiuvHbl KOHeuHbIX coctostHuM (FSM).
— Amnanoro-1udpoBoii npeobpasoBareib.
— @WIBTP C KOHEYHOM UMITY/IbCHOM XapaKTepyuCTUKON
— Unrepdeiic SPI.
— Axkcenepometp.

4 MeTtognueckye MaTepHaJsibl
Inst obecrieueHusi mporiecca oOyueHHs U pellieHus 3afiau 00y4yeHUsi UCIIONb3YIOTCS CeAyIoIre
MaTrepuarbl:
— MeToJuuecKhe Marepuarbl, OrMpeje/sioliyde TpoLeAypbl OLleHWBaHUsS 3HaHWM, YMeHHH,
HaBbIKOB W (WIM) OMbITa [eATebHOCTH, XapaKTepU3YIOL[UX STamnbl (OpP-MUPOBAHUS KOMIIETEeHLIWH,
coriacHo 1. 12 paboueii mporpamMMbI.

4.1. OcHoBHas UTeparypa
1. Cremenko B.B. ITJIMC ¢upmer Altera: anemeHTHass 6a3a, cuCcTeMa TIPOEKTUPOBAHUS U SI3bIKU
onucanus anmaparypel. - M.: IOMK [IIpecc, 2010. - 573 c. [DOnexkTpoHHbli pecypc]. -
http://e.lanbook.com/book/60976

4.2. lonoiHMTe/IbHAA IMTeparypa
1. 3oroB B. HO. IIpoekTupoBaHve BCTpaMBaeMbIX MHUKPOIIPOLECCOPHBIX CUCTEM Ha OCHOBE
[TJINC dbupmbl XILINX®. - M.: Topsiuast muaus-Tenekom, 2006. - 519c¢. (Hamuure B 6ubmoreke TYCYP
- 41 9K3.)
2. Yrpromos E. I1. Iludposasi cxemoTexHUKa: YuebHoe mocobue /st By30B. - 2-e u3[,., nepepad.
u jom. - CI16.: BXB-ITetep6ypr, 2004. - 782c. (Hamuuue B 6ubmioreke TYCYP - 20 3k3.)

4.3. Obsa3aTeIbHBIE YUe0HO-MeToHYeCKHe Moco0ust

1. TIlporpamMmypoBaHMe JIOTMUECKMX WHTerpajbHbIX CXem: MeToguuyeckre yKasaHUs K
naboparopueiM paboram / KpwokoB . B., TlokamectoB /[I. A., DpaeiHeeB XK. T. - 2014. 51 c.
[DnekTpoHHsIM pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/3898, cBoboaHbII.

2. TlporpaMMmupoBaHUMe JIOTUYECKHWX WHTerpajibHbIX CcxeM: MeToAuueckre yKa3aHus 110
TIPOBEZIEHUIO TIPAKTUUYECKUX 3aHSTHH W OpraHu3alidd CaMoCTosiTeslbHOM pabotel / KprokoB . B.,
[MokamectoB [. A., OpabiHeeB K. T. - 2014. 77 c. [DnektpoHHbiii pecypc] - Pexum pocrymna:
https://edu.tusur.ru/publications/3901, cBo6OIHBIHA.

3. Ludporoii akcenepomerp: MeToanueckre yKasaHWs K JlabopaTopHoil pabore Ne8 mo
mucuuruiiHe «[IporpaMmmupoBaHue JIoTHYeCKUX UHTerpanbHbIX cxem» / EBceeB A. A., Abpamenko A. FO.
- 2016. 9 c. [OnekTpoHHbIH pecypc] - Pexxum goctyma: https://edu.tusur.ru/publications/6052, cBOOOHBIA.
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4.4. ba3bl JaHHbBIX, HHPOPMALIMIOHHO CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI
1. O6pa3oBarenbHbIii opTasn edu.tusur.ru
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