MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
DenepajbHOE TOCYIAPCTBEHHOE OI0KEeTHOE 00pa3oBaTe/ibHOE YUpek/JIeHHe BbICIIero 00pa3oBaHus

«TOMCKHM TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
YITPABJIEHWA N1 PAIMOSJIEKTPOHUKI»

(TYCYP)
YTBEPXIAIO
JlupexTop nenapraMmeHTa 00pa3oBaHuUs
II. E. Tposn
«_» 20
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No Bunet yaeOHOIM nesTeIbHOCTH 3 cemecTp Bcero Ennauner
1 Jleknuu 18 18 4acoB
2 JlaGoparopHbie pabOThI 18 18 4acoB
3 KypcoBoii mpoekT / kypcoBasi paboTa 18 18 9acoB
4 Bcero aynuTopHbIX 3aHATHN 54 54 4acoB
5 CamocTosiTenpHas paboTa 126 126 4acoB
6 Bcero (0e3 ax3aMeHa) 180 180 JacoB
7 ITonroroska u cgada pK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 216 216 9acoB
6.0 6.0 3.E.

KypcoBoii mpoekT / kypcoBast paboTa: 3 cemecTp
DK3aMeH: 3 cemecTp
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
mpotokost Ne 12 or « 22 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnemuanbHOCTH) 09.04.01 HWHopmaTka W BBEIYHCIHWTENbHAS TEXHUKA, YTBEP)KICHHOTO
30.10.2014 roma, paccMoTpena u onoOpena Ha 3acemanuu kKadeapsl KCYIT «  » 20
rojyia, mpoToKoi Ne

PazpaboTuuk:
noueHt kad. KCVYII xagp. KCYIT B. I1. KomyouHckuii

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

JonieHT Kadeapbl KOMITBIOTEPHBIX
CUCTEM B YIPABJICHUH U IPOEKTUPO-
Banuu (KCVII) H. 0. Xabubynuna

3aBenyrouuii kageapoi KOMIbIOTEp-
HBIX CHCTEM B YIIPaBJIEHUU U IPOEK-
tupoBanuu (KCYII) 10. A. lllypeirun
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ToaroroBka BBITYCKHUKOB K NMPUMEHEHHUIO COBPEMEHHOW AJIEMEHTHOW 0a3bl, MHKPOIIPOIIECCOP-
HBIX ¥ KOMITBIOTEPHBIX CHCTEM Ha 3Tamax pa3paboTKu W MPOU3BOACTBA, a TaKKe c(POPMHpPOBATH HABBIKU
MPUMEHEHUIO COBPEMEHHBIC TEOPETUUECKUX U IKCIICPUMEHTAIBHBIX METO/IO0B pa3pabOTKU MaTeMaTrhye-
CKHX MOJeNel ucCleayeMbIX OObEKTOB U MPOILIECCOB, OTHOCSIIUXCS K MPOPECCHOHATEHON JeSTeIbHOCTH.

1.2. 3agaun IMCHMIIINHBI
—  CdopmupoBarh crmocoOHOCTh TOHUMATh OCHOBHBIE TIPOOJIEMBI B CBOCH MPEIMETHOM 00JIacTH,
BBIOMpATh METO/IbI U CPEJICTBA UX PEIICHHUS,;
— Hayuuth CcTyneHTOB MPOEKTHUPOBATH MUKPOIPOIIECCOPHBIE CHUCTEMBI C 3aJlaHHON (DYHKIIHO-
HaJIbHOCTBIO.

2. Mecto mucunnimnebl B ctpykrype OIIOII

Hucuunnuna «IIporpammuposanue [IJIMC» (b1.B./IB.3.1) otHocuTcs k Omoky 1 (BapuatuBHas
YacTh).

[IpenmecTBYIOMMUMH AUCUUIUIMHAMHE, (DOPMUPYIOIIUMH HAaYaJIbHBIC 3HAHHS, SBISIOTCS: ABTOMa-
TU3aLHAsg KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOIO IPOEKTUPOBaHUSA, ABTOMAaTHU3alMs MPOECKTHPOBAHMS
CPEJICTB U CUCTEM YIpaBiieHUsl, KOMIIbIOTEpHBIE TEXHOJIIOTUH YIPABICHUS B TEXHUYECKUX CUCTEMax, Me-
HEJDKMEHT B TEJIEKOMMYHUKAIIMOHHBIX cucTeMax, CoBpeMeHHbIe MpoOieMbl HHPOPMATHUKU M BBIYHCIIH -
TEJIbHOW TEXHUKH.

[Tocnenyromumu qucuUIUIMHAMU siBIstoTCs: HayuHo-uccnenoBarensckas padora (paccpen.).

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Iponecc n3ydeHus QUCIUIUIMHBI HATIPaBJIeH Ha (YOPMHUPOBAHUE CIETYIOIINX KOMIIETCHITUH:

— OIIK-1 cnocoGHOCTBIO BOCHPUHUMATh MareMaTu4eckHue, eCTECTBEHHOHAYYHbIE, COIIMAIbHO-
HKOHOMHUYECKHE W TPO(ecCHOHATbHBIE 3HAHHSA, YMEHHEM CaMOCTOSITEIBHO NMPHOOpETaTh, pPa3BUBATH H
HOPUMEHSTh UX JJIsl pPeIIeHUs] HEeCTaHIapTHBIX 3aJady, B TOM YHCJE B HOBOM MM HE3HAKOMOM cpene U B
MEXTUCIUTUTMHAPHOM KOHTEKCTE;

— IIK-5 BrnazeHueM CyIIECTBYIOUIMMU METOJAMH U AITOpUTMaMH pelleHHs 3a1ad 1udpoBoi
00pabOTKH CHTHAJIOB;

— IIK-6 nmoHMMaHHMeM CYIIECTBYIOIIMX IOAXOAOB K BepU(UKALUU MOAETEeH MpOorpaMMHOTO
obecnieuenus (I10);

— IIK-8 crnocoGHOCThIO TPOEKTUPOBATH paclpeneieHHble HWH()OPMAIMOHHBIE CUCTEMBI, HX
KOMIIOHEHTBI ¥ IPOTOKOJIBI X B3aUMOJIEHCTBHS;

— TIK-9 cnocoGHOCTBIO TPOEKTUPOBATH CUCTEMBI C TApaJIEIbHOW 00pabOTKON TaHHBIX U BBICO-
KOIIPOU3BOIUTEIbHBIE CUCTEMBI U UX KOMIIOHEHTBI;

— TIK-10 crioco6HOCTBIO pazpabaThIBaTh U peaIn30BbIBAThH MIAHBI HHPOPMATH3ALNUN TPEATIPHS -
TUH ¥ UX TofpaseneHui Ha ocHoBe Web- u CALS-TexHomoruit;

— JIK-11 crnocoGHOCTRIO (OpPMUPOBaTH TEXHUYECKUE 3aJaHUsl U Y4acTBOBATh B Pa3pabOTKe
anmaparHbIX U (MJIM) IPOTPAMMHBIX CPEJICTB BBIYMCIUTEIBHON TEXHUKH;

B pesynbrate nzyueHust JUCUUIUIMHBL 00yJaroIUiCs TODKEH:

— 3HaTh TeHJEGHIMM U NEPCHEKTHBBI Pa3BUTHS DJICKTPOHUKU M HAHODJICKTPOHHMKH, a TAKKE
CMEXHBIX 00J1acTeil HayKH U TEXHUKH.

— yMeThb pa3pabarbiBaTh (U3NYECKHE U MaTEMAaTUYECKUE MOJETN MPUOOPOB U YCTPOHCTB 3JIEK-
TPOHUKHU M HAHOAJIEKTPOHHUKH.

—  BJAJeTh METOJaMHM MaTeMaTHMYECKOrO MOEIMPOBAHUSA MPUOOPOB M TEXHOJIOTMYECKHUX IPO-
LIECCOB C L1€IbI0 ONTUMHU3ALIUHU UX TapaMeTPOB.

4. O6beM IMCUMIJIMHBI M BUABI Y4e0HOIl padoThI
OO01ast TpyI0EMKOCTb JUCHUIUINHBI cOCTaBiseT 6.0 3aUeTHBIX eIMHMILIBI U IIPECTaBIeHa B Ta0Iu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUIIIIMHBI

Bunbr yaeOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
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3 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 54 54
Jlexuun 18 18
JlabopaTtopHbie pabOThI 18 18
Kypcooii npoexT / kypcoBasi pabora 18 18
CamocrosTenbHas paboTa (BCero) 126 126
BrinonHeHne KypcoBoro npoexTa / KypcoBoil paboThl 38 38
OdopmieHue oT4eToB 110 Ja00paTOpHBIM paboTam 48 48
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 8 8
CaMocTosTeNIbHOE N3yUEHUE TEM (BOIIPOCOB) 32 32
TEOPETUYECKOM YacTu Kypca

Bcero (6e3 3x3amena) 180 180
[ToaroroBka u ciava 3K3aMeHa 36 36
OO01mas Tpy10eMKOCTb, 4 216 216
3auetHbie EquHuib 6.0 6.0

5. Conep:xaHue TUCHMILIMHBI

5.1. Pa3gennl AMCHHUILIMHBI K BUALI 3AaHATHHA
Pazniensl TUCUUIUTAHEI M BUBI 3aHATUH IPUBEACHBI B Ta0muiie S.1.
Tabimua 5.1 — Pasgens! fUCHUILIMHEBL U BUABI 3aHATHI

_ (]
T“ Lg av Lg g = g\. an)
Ha3zBanus pa3zienoB AUCHUILIMHBI < a 2 a z § & E
= g = S 50 S 2
= = S | 83 2
Re g =
3 cemecTp
| ®yHKIMOHAIBHO JJOTUYECKOE IPOEKTHU - 2 2 18 26 30 |OIIK-1, IIK-
poBaHue 11, ITIK-6, IIK-
9
2 IIporpaMMupyeMble JOTUYECKHE 4 4 36 44 | OIIK-1, IIK-
YCTpOMCTBA 11, IIK-5, TIK-
6, I1K-8
3 CucTteMbl Ha KpUCTaJLIe 6 6 36 48 |OIIK-1, TIK-
10, IIK-11,
I1K-5, [1K-6,
I1K-8, TIK-9
4 CpenctBa NpOCKTUPOBAHUS CUCTEM HA 6 6 28 40 |IIK-10, ITK-
KpHCTaJuie 11, IIK-5, IIK-
6, I1K-8, I1K-9
Hroro 3a cemectp 18 18 18 126 180
Hroro 18 18 18 126 180
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBanus pasnenos

Copeprkanue pa3aesnoB JUCHUILTUHBI (110 JIEKIUSM)

TpynoeMKocCTsb,

dopMupyembie
KOMIIETEHIIUU

3 cemecTp

| ®yHKIMOHAIBHO
JIOTHYECKOE
MMPOCKTUPOBAHKE

OCHOBHOM IIUKJI MPOESKTUPOBAHUS CUCTEM HA KPU-
craniae. [Touatne ASIC, FPGA, CPLD, HDL, SoC,
NoC, HeiipobHC. OcHOBHbBIE POU3BOAUTENH U CE-
meiictBa FPGA. O6nactu npumenenust FPGA.

—_—

[ToTeHmanbHbBIe U UMITYJIBCHBIE CUTHAJIBI, IEPEXOI-
HBIE TPOLIECCHI B IU(PPOBBIX cXeMaX, KOMOMHAIIMOH-
HbIE, CHHXPOHHBIE, aCHHXPOHHBIE cXeMbl. [IpocTei-
Me HUQpoBbIe YCTPOICTBa (TPUTTEPHI, KOMITApaTO-
PBL, MYJIBTUILUIEKCOPBI/EMYIBTUILIEKCOPBI, N paTo-
pBI/IemudpaTopbl, pETUCTPBI, CYSTUYUKH U T.]I.)

Hroro

OIIK-1

2 IIporpammupyemble
JIOTMYECKHUE YCTpOicTBa

[IporpamMmmupyemseie noruueckue Marpuibl. CloxHbIE
IIPOrpaMMHUPYEMBIE JJOTHYECKUE UHTErPAJIbHBIE CXE-
Mbl.ba3oBble MaTpu4HbIe KpucTauisl. [Iporpammupy-
€MbI€ II0JIb30BATENIEM BEHTWIBHbIE MAaTPULIbI. AMIIa-
paTHasACTPYKTypa cUCTeMBbI Ha Kpucrtaiie. [Iporpam-
MHUpPYEMBIE aHAJIOTOBBIE HHTETpalIbHbIE cXeMbI. 1Ipo-
IrPaMMHUPYEMBIE MATPULIbI CMEILIAHHONW apXUTEKTYPHI.

Hroro

OITK-1,
TK-5, TTK-

3 CucTteMbl Ha KpUCTAILIS

Codr-tiporieccoproe siapo. MoaenupoBanue mpoiec-
copHoro siapa. HazHaueHue u apXuTeKTypa mpouec-
copHoro sigpa Nios II. Apxutektypa BHyTpeHHeEH
HIMHBI TporeccopHoro aapa Nios II. Otnanka npo-
IPaMMHOTO 00ecTIeYeHHUs.

Amnmaparssle mpoueccopHsie aapa. IIponeccoproe
a1po ARM Cortex. ITogkntoueHue k nmpoueccopy-
IIOJIB30BATENIbCKUX YCTpoUcTB. KoMaH bl onb30BaTe-
1. [lognepkka OTIag04HbIX CPECTB.

C2H Compiler — renepanus anmapatHbIX OJIOKOB 13
IIPOrpaMMHBIX. ATNIIapaTHbIE YCKOPUTENN BBIYHCIIE-
HUI.

Hroro

TIK-5, TIK-
6, TIK-9,
TK-10,
TK-8

4 CpenctBa
MIPOEKTUPOBAHUS CUCTEM
Ha KpUCTaJLIe

0630p CAIIP nns FPGA. Cumymsnus, Bepudukanus,
kocumyssinus. [Ipororunuposanue. Lupposoii cun-
Te3.5I3bIKH MPOTrpaMMHUPOBAHUS ISl IUPPOBOTO CHUH-
te3a. Verilog, System Verilog, VHDL, SystemC. RTL-
onucanue npoekra. [lepeHoc npoekToB ¢ miarhopMsl
FPGA na ASIC.

TectupoBanue moayneii Ha si3bike Verilog. PLI/VPI,
DPI. Brinonnenue TectOeHYE HaTMCaHHBIX HA CTO-

TIK-8, TIK-
9, TIK-10,
TK-11,
TK-6
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pOHHUX si3bIKax B Verilog.

HUroro 6

Hroro 3a cemectp 18

5.3. Pa3esbl AMCUMINIMHBI M MEKIMCUMIVINHAPHBIE CBSA3H ¢ 00eceYnBAKIIMMH (NPeAbITyLIUMHU)
1 o0ecrieynBaeMbIMHU (IOC/TEAYIOIMMH) THCHUIIHHAMHA
Paznenbl qUCHUIIIMHBL U MEXIUCUUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (MIPEIbIAYIIUMU) U
o0ecrieyrBaeMbIMH (TIOCIIEAYIOIIMMHI) TUCIMIUTMHAMU MIPE/ICTaBlIeHbI B Tabmuie 5.3.
Tabmua 5.3 — Pa3aens! AUCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHON AUCHUIUIMHBL, 7151 KOTOPBIX
HE00XOMMO U3yUeHHE 00ECTICUNBAIONITNX U
Hanmenosanue quCHuIIIMH 00eCTIeYMBAEMBIX TUCIUILIHH
1 2 3 4
[IpenmecTByroUE AUCIUTUTHHBI
1 ABToMaTH3aIsl KOHCTPYKTOPCKOTO U TEXHOJIOTH- N .
YECKOro IPOEKTUPOBAHUS
2 ABToMaTH3aius IpOEKTUPOBAHUS CPEICTB U CU- N
CTEM YIIPaBIICHUS
3 KommbroTepHbIe TEXHOIOTUN YIIPABICHUS B TEX- n 4 .
HUYECKUX CHCTEMax
4 MeHeKMEHT B TeIEKOMMYHHUKAITHOHHBIX CUCTE- .
Max
5 CoBpemeHHbIe TPOOIeMbl HH)OPMATUKU U BBI- 4
YUCIUTENbHON TEXHUKU
[Tocnenyromue TUCIUIIITUHBL
1 Hayuno-uccnenoBarenbckas padora (paccpen.) + +

5.4. CooTBeTCcTBHE KOMIIETCHUMH, JopMHUpPyeMbIX IPH M3YYEHUH AUCHHUILIUHBI, 1 BUI0B 3aHATHI
CooTBeTcTBHE KOMIETEHIUH, (HOPMUPYEMBIX MpPH H3YyYECHUH AUCIUIUIMHBI, W BHJIOB 3aHATUN
MpPEICTaBICHO B Tabmmiie 5.4.
Tabmuna 5.4 — CoOTBETCTBUE KOMIIETEHIUH, (DOPMUPYEMBIX MIPH U3YUYEHUH TUCIUILTAHBI, U BUIOB 3aHS -

THH
§ Bunwl 3austuit
= te) ©
% < S g 8.“ ®DopMBI KOHTPOJISI
s = g 2 Z
£ = @)
OIIK-1 + + + + KontposnpHas pabora, Jk3a-
MeH, 3anuTa otdeTa, OTUeT
o naboparopHoii pabote,
Onpoc Ha 3anarusx, Tecr,
OTtuer o KypcoBOMY
MIPOEKTY / KypCOBOM paboTe
I1K-5 + + + + KonTposnbHas pabota, Jk3a-
MeH, OTtyeT no JabopaTop-
HoW pabote, Onpoc Ha 3aHs-
tusix, Tect, OT4eT MO Kyp-
COBOMY IIPOEKTY / KypCOBOIi
pabore
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ITK-6 +

KonTpomasHas pabora, Jk3a-
meH, CobecenoBanue, Ot-
YeT 1o JabopaTopHOM pado-
te, Onpoc Ha 3aHATHUSAX,
Tect, OTUeT 110 KYpCOBOMY
MPOEKTY / KypcoBoii paboTte

ITK-8 +

KonTpomasHnas pabora, Jk3a-
MeH, OtueT mo 1abopatop-
HOI pabote, Onpoc Ha 3aHsI-
TusAx, OTYET 10 KypCOBOMY
MIPOEKTY / KypCOBOM padore,
Tect

I1K-9 +

KonTponbHas pabota, JKk3a-
MeH, OTtyeT no JabopaTop-
HoM pabote, Onpoc Ha 3aHs-
THsIX, OTYET MO KypCOBOMY
MIPOEKTY / KypcoBoi pabore,
Tect

IIK-10 +

KonTposbHas pabota, Jk3a-
men, CobecenoBanue, Ot-
4eT 10 J1abopaTopHOi pado-
te, Onpoc Ha 3ausaTusax, OT-
YeT 10 KypCOBOMY MPOEKTY /
KypcoBoii pabote, Tect

IK-11 +

KontponpHas pabora, Jk3a-
MeH, 3amumTa otyeta, Colde-
cenosanue, Ot4eT 10 J1a00-
paTtopHoii pabote, Onpoc Ha
3aHATHSAX, OTUET 10 KypCo-
BOMY IIPOEKTY / KypcOBO
pabote, Tect

6. UnTepakTUBHBIE MeTOABI M (GOPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHbie paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHue 1a00paTopHBIX paboT

3 z £
Q = g
Q O
<! )
HazBanus paznenos HaunmenoBanue mabopatopHbIX padoT zF &5
o S E
X 8 =
2 o 2
= S
3 cemectp
1 ®yHKIMOHATIBLHO WucTpymenTs! pazpaboTku npuinoxkenuit s FPGA 2 [IK-11,
JIOTHYECKOE kommnanuu Xilinx [1K-6
MIPOEKTUPOBAHKE Hroro 2
2 IIporpamMmmupyembie Cosznanue npoekta B Quartus 1l. Jlormueckue cxembl 2 OIIK-1,
JIOTMMCCKHC YCTPOUCTBA | yorypgy u JNEIIUTEIIN 9aCTOThI 2 TIK-11
Hroro 4
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3 Cuctembl Ha Kpuctaiuie | Peanu3zanus mMmMpoTHO-UMIYILCHOM MOYJISIIIYA HA 4 [IK-11,
mcC OIIK-1,
M . IIK-5
alIMHa KOHEYHBIX COCTOSHUMN 2
Hroro 6
4 CpenctBa Wntepodeiic nepenaun nqanueix SPI 2 [IK-11,
NPOCKTUPOBAHMS CUCTEM | pearysarng KIIX- busTpa Ha TJTAC 2 ITK-8, I1K-
Ha KpUCTaJlIe 9, IIK-5
Vnpasnenue ALII na ornagounoii mate DEO-NANO 2
Hroro 6
Hroro 3a cemectp 18

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
He nmpenycmorpeno PVYII

9. CamocrosiTesibHasi padoTa
Bunasl camocTosiTenbHOIM paboThl, TPYAOEMKOCTh U (hOpMUpPYEMbIe KOMIIETCHIIUU MTPEICTABICHEI B
tabmmne 9.1.
Tabmuia 9.1 — Bugbl caMoCTOSTEIbHOM paboThl, TPYAOEMKOCTh M (HOPMUPYEMbIE KOMIETECHIHH

3 @]
= z £
Q ==
. ) o T
Bunael camocrosTensHON ; > 0
Hassanwus pasnenon " 2 5 DopMbI KOHTPOJIS
paboTEI L s 2
S g =
a e g
= S
3 cemecTp
1 ®yHKIMOHATIBHO [TpopaboTka JIEKITMOHHOTO 8 |OIIK-1, |KonrtposbHas pabora,
JIOTHYECKOE Marepualia IIK-9, Ompoc Ha 3ausTusax, OT-
MIPOEKTUPOBAHUE T L i ——— 2 gi-é 1, qu/ 1o KprOVBOM%/ npogK-
- Ty / K BOM te, Ot-
nabopaTopHBIM paboTam Y/ KypcOBOH pabote,
4eT 110 J1JabopaTopHoil pa-
Brinosnaenue KypcoBoro 16 6ote, Tect
MIPOEKTa / KypcoBoii pabo-
THI
Hroro 26
2 IIporpammupyemble CamocTosTenbHOE U3yye- 20 |OIIK-1, |KoutponbHas paboTa,
JIOTUYECKHE YCTPOMCTBA |HUE TeM (BOIPOCOB) TEOpE- [1K-6, Onpoc Ha 3aHatusax, Ot-
TUYECKOM YacTH Kypca [TK-8 4eT 1o J1JabopaTopHOil pa-
OdopmieHre 0TYETOB 0 16 bore, Tect
nabopaTopHBIM paboTam
Hroro 36
3 Cuctemsl Ha kpuctaiuie | CaMOCTOATENIbHOE U3y4e- 12 |IIK-10, Otyet mo maboparopHOU
HHUE TeM (BOTPOCOB) Teope- [IK-11, | pabote, CobecenoBanue,
TUYECKOM YacTH Kypca I1K-6, Tect
OdopMmieHre 0TYETOB T10 24 IQIEI?L
J1abopaTopHBIM paboTam ;
Hroro 36
4 CpenctBa OdopmieHre 0T4ETOB 10 6 |IIK-11, KontponwHnas pabora,
MPOCKTUPOBAHKS CUCTEM | J1aOOpaTOpPHBIM paboTam [IK-10, Ompoc Ha 3ansaTusax, OT-
Ha KpHUCTaje BEINOJHEHHE KyPCOBOTO 7y | HK-6, YeT M0 KypCOBOMY HPOEK-
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npoekTa / KypcoBoi pabo- ITK-8 Ty / KypcoBoii padote, Ot-
THI 4eT 1o JabopaTopHOi pa-
Wroro 8 oote, Tect, DK3aMeH
Hroro 3a cemectp 126
[ToaroroBka u cnava sK3a- 36 DK3aMeH
MeHa
Hroro 162

10. KypcoBoii npoekTt / KypcoBasi padora
TpynoeMKoCTh ayTUTOPHBIX 3aHATUN U GOpMUpPYEMble KOMIIETEHIIMN B paMKaX BBIMOJIHEHUS Kyp-
COBOTO IPOEKTa / KypcoBO# paboThI npencTanieHs! Tabmuue 10.1.
Tabmuua 10.1 — TpyaoeMKOCTb ayJUTOPHBIX 3aHATUN U (pOopMUpYyEMble KOMIIETEHLIMU B paMKaX BBINOJIHE -
HUsI KYPCOBOTO MPOEKTa / KypCOBOM pabOThI

8 Y 5
= 2=
3 ==
Z 25
HanmenoBanue ayMTOPHBIX 3aHIATHI s &5
o E
= 2 s
& o 2
~ S
3 cemecTp
AHan3 TeXHHYECKOT0 3aIaHus. 2 OIIK-1, IIK-5,
. . I1K-6, IIK-11, IIK-
Br160op 1 060cHOBaHME MaTEMAaTHYECKON MOJIEITH IPOSKTHPYEMON 6, ’
8, I1K-9, I1K-10
CUCTEMBI.
AHanu3 Kkpurepues kauecTBa. BeiOop 1 000CHOBaHNE KpUTEPUEB 2
ONTUMAJIbHOCTH.
Pa3paboTka u ucciaenoBanne MaTeMaTHIECKOW MITH UMUTAITMOHHOMN 2
MOJIENIH TPOEKTUPYEMOM CUCTEMBI.
®opmynupoBaHue TpeOOBaHHUM K MUKPOIIPOLECCOPHOU UITH 6
KOMITBIOTEPHON peaIn3alluy IPOEKTUPYEMOU CUCTEMBI 1O ITPOU3-
BOJIUTENBHOCTH, 110 TOYHOCTH, 110 YCTOWYUBOCTH U JP.
3amura KypcoBOi paboThI(TIPOEKTa). 4
Hroro 3a cemectp 18

10.1. TeMbI KypCOBBIX IPOEKTOB / KyPCOBBIX padoT

[TpumepHast TeMaTHKa KypCOBBIX IPOEKTOB / KyPCOBBIX paboT:

— MukpormpolieccopHas cucTeMa YIpaBlIeHUsl dJeKTpoasuraresieM u nutanuem GSM-mone-
MOM.

— IIpoueccopHas ynpaBieHHE CUCTEMaMHU 3JIEKTPOCHAOKEHHSI MaJIOTO KOCMHUYECKOT0 KOpaoJis.

— Pa3paboTtka ycTpoHCTB compspKeHUs MOAYSs OOMEHa MYNIBTHIUIEKCHOTO KaHalda ¢ BHEUTHUM
YCTPOICTBOM IO MapajiebHOMY HHTepdercy.

— MuxkpornpolieccopHasi cucTeMa yIpaBleHHUsI CXeMON o0ecrieueHus MIIaBHOTO 3apsija €MKOCTH
BXOJIHOTO (PUIIBTpa MOIIIHOTO MOTPEOUTETIS.

— PazpaboTtka nu@poBOro 3JIeKTPOHHOTO TaXOMETPa JyIsl JIa0OPaTOPHOTO CTEH/IA.

— MuxkpormnpoueccopHas cuctema ynpasiieHus 3akanouHbiM koMiiekcoMm DJIMCUT-120113A.

— Anmapar cBapoYHbIi, HHBEPTOPHOTO THIIA.

—  MukpornporieccopHas cucTeMa yIpaBJeHUs JOPOKHBIM JIBUKEHHUEM.

— AHaiM3 IpOoU3BOJIBHOTO PATHOTEXHUUECKOrO CUTHANIA ¢ ncrionb3oBanueM ADSP-BF537.

— MuxkpornpolieccopHas cucTeMa yrpaBieHUs POLIECCOM HarpeBa M cTaOWIN3alul TeMIeparTy-

py.
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— BoccranoBieHue npou3BOJIBHOIO PaAMOTEXHUYECKOIO CUTHANA ¢ Hcnosib3oBaHueM ADSP-

21065L.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banibHbIe OLEHKH /ISl 3JIEMEHTOB KOHTPOJIA
Ta6muma 11.1 — banabHble OLEHKH [T SJIEMEHTOB KOHTPOJIS

. N MaxkcuMaibHbII
. MaxkcumanbHbI MaxkcumanbHbIN
OneMeHTHI yueOHOU 6aJu1 3a iepuoa Bcero 3a
6amn Ha 1-yto KT ¢ | 0ami 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEI| CeMecTpa
3 cemecTp
3amuTa oT4eTa 5 5 10
KonTposasHas padota 5 5
Ormpoc Ha 3aHATHUAX 3 3 4 10
OTtyeT no KypcoBoMy 10 10
MPOEKTY / KypcoBoii pabo-
TE
Otuer no n1aboparopHoit 10 10 20
pabote
CobecenoBanue 5 5 10
Tect 5 5
Hroro makcumyM 3a nepu- 8 28 34 70
Oon
OK3amMeH 30
Hapacraromum utorom 8 36 70 100
11.2. IlepecyeTt 0a/1J10B B OLICHKHU 32 KOHTPOJIbHbIE TOYKH
[Tepecuer OanyoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU IpeAcTaBieH B Tabuune 11.2.
Tabmuua 11.2 — [lepecueT 0auI0B B OLIEHKH 3@ KOHTPOJIbHBIE TOUKH
baynel Ha 1aTy KOHTPOIBHOW TOYKH Onenka
> 90% oT MakcuManbHON cyMMbI OamioB Ha naty KT 5
Ot 70% 1o 89% ot makcuMaabHO#M CyMMBI OaiioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHOIN cymMmbl OaiioB Ha Aaty KT 3
< 60% ot MakcuManbHOU cyMMbl O6astoB Ha aaty KT 2

11.3. [lepecyeT cymMMbI 0A/1JI0B B TPAAMIMOHHYI0O U MEKIYHAPOAHYIO OLIEHKY
[lepecuer cymMMbl 6aJIOB B TPaJUIMOHHYIO M MEXIYHAPOIHYIO OLIEHKY MPEACTaBIEH B TaOmuIe

11.3.
Ta6muma 11.3 — IlepecueT cyMMbI 0aJIJI0OB B TPAAMIIMOHHYIO M MEXKTYHAPOIHYIO OIICHKY
Hrorosas cymma 6amios,
Onenka (I'OC) YUUTBIBAET YCIELIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3a4TEHO) 90 - 100 A (OTIAHYHO)
4 (xopo11o) (3a4TeHO) 85 -89 B (o4enp xoporiio)
75 - 84 C (xopor0)
70 - 74 D (ynoBieTBopuTensHO)
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65 - 69
60 - 64 E (mocpencTBenHo)

3 (YZIOBJIETBOPUTEIHHO) (3a4TEHO)

2 (HeyIOBJIETBOPUTENBHO) (HE

Hwuxe 60 6ayutos F (HeymoBiIeTBOPUTEILHO
3a4TEHO) (eyn p )

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE O0ecTieyeHue TUCIUIIINHBI

12.1. OcHoBHas JuTEpaTypa
1. 3oroB B.IO. IlpoektupoBaHue BCTpaMBaeMbIX MHKPOIPOIIECCOPHBIX CHUCTEM Ha OCHOBE
[IJINC dupmbr XILINX® - M. : l'opsiuast nunus-Tenexkom, 2006. - 519c¢. (manuuue B Oubmuoreke TYCYP
- 41 3K3.)
2. Cwmarud B.U. Matlab u cucrema Simulink : Yuebnoe nocooue. - Tomck : TYCVYP, 2006. - 123
c. (Hanmuue B 6uomoteke TYCVYP - 45 3k3.)

12.2. lonotHuTEIbHAS JIUTEpaTypa

1. Jlationc P. Iludposas o6paboTka curaaios - 2-¢ uzn. - M. : BUHOM, 2007. - 652c¢. (Hanu4ue
B 6nbmmnorexke TYCVYP - 20 5k3.)

2. Kexrapnasas H., Kum H. u¢gpoas 06paboTka curHajioB Ha CACTEMHOM YPOBHE C UCIIOJIb30-
BanueM LabVIEW — M. [Onekrponnsiii pecypc]: MK IlIpecc, 2010. — 300 c. - Pexum npocryma:
http://e.lanbook.com/book/60974 (nara o6pamenus: 09.07.2018).

3. Cwmut C. — Ludposas o6padboTka curnaion. [IpakTuyeckoe pykoBOJICTBO JUIsl HHKEHEPOB U
Hay4HbIX paboTHuKoB— M. [Onekrponnsiii pecypc]: MK Ilpecec, 2011. — 720 c. - Pexxum nocryna:
http://e.lanbook.com/book/60986 (mara o6pamenus: 09.07.2018).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O0s3aTenbHbIC y4eOHO-MeTOAMYEeCKHE TOCOOHS

1. TlporpammupoBaHHE JIOTUYECKUX HMHTErpajbHBIX CXeM [DEeKTpOoHHBIN pecypc]: Meronuue-
CKHUE YKa3aHUs 110 MPOBEJCHUIO MIPAKTUYECKUX 3aHATHIA U OpraHU3alMy caMOCTOsATeNIbHOU paboTsl / 5. B.
KprokoB, JI. A. IlokamectroB, X. T. OpgabimeeB - 2014. 77 c¢. - Pexum pocryna:
https://edu.tusur.ru/publications/3901 (mara o6pamenus: 09.07.2018).

2. IlporpammupoBaHHE JIOTUYECKUX HMHTErpajbHBIX CXeM [DeKTpoHHBIN pecypc]: Meronuue-
CKHue ykazaHus K JiabopatopubsiM pabdoram / S. B. Kprokos, JI. A. ITokamecros, XK. T. Opasinees - 2014.
51 c. - Pexxum noctyma: https://edu.tusur.ru/publications/3898 (nata oo6pamenus: 09.07.2018).

3. Iudposoii akcenepomeTp [INEeKTPOHHBIN pecypc]: MeTtonuueckue yka3aHus K 1a0opaTopHOi
pabote Ne§ mo nucummuinae «IIporpaMMupoBaHue JIOTHUECKUX MHTErpAbHBIX cxem» / A. A. EBcees, A.
FO. Abpamenko - 2016. 9 c. - Pexxum noctyna: https://edu.tusur.ru/publications/6052 (mata oOparieHwus:
09.07.2018).

4. Pa3paboTka u uccieoBaHUE LUPPOBBIX YCTPOHCTB Ha 0a3e MpOrpaMMHUPYEMbIX JTOTHYECKUX
uHTerpanbHbix cxeMm npu nomomu CAIIP «MAX+plus 1I» [DnexrponHslil pecypc]: YueGHO-MeToaMUE-
CKoe mocobue JuIs BBINOJIHEHUs jJabopartopHbiX paboT / A. A. CaBun - 2012. 29 c. - Pexxum goctyna:
https://edu.tusur.ru/publications/1185 (mara obpamenus: 09.07.2018).

5. OcCHOBBI IPOEKTUPOBAHMS CHCTEM Ha KpHcTaiuie [DeKTpoHHbIH pecypc]: Meroauueckue pe-
KOMEHJAINH K JJAOOpaTOpHbIM paboTaM, MPAaKTUYECKUM 3aHATUSAM U camocTtosTenbHoi padote / O. I'. Ilo-
HoMapéB - 2012. 130 c. - Pexxum nocryna: https://edu.tusur.ru/publications/2530 (nata oOpateHus:
09.07.2018).

6. OCHOBBI IPOEKTHPOBAHMS CHCTEM Ha KpHcTaiie [DeKTpoHHbIH pecypc]: Metoauueckue pe-
KoMeHJauu K jgabopatopHsiM paboram / O. I. Ilonomapés - 2011. 66 c. - Pexum pnocryna:
https://edu.tusur.ru/publications/571 (nara obpamenus: 09.07.2018).

7. bonpapenko B.II., Konyounckuii B.I1. IlpoextupoBanue MukponponeccopHblx U KOMIIbIO-
TEpHBIX cucTeM // MeTtoanueckoe mocodue Mo BHIMOJIHEHUIO KYPCOBOTO MPOeKTa- TOMCK [DIeKTpOHHBIH
pecypc]: kad. KCYII TYCYP 2012 16c. - Pexum nocryma: http:// www.kcup.tusur.ru/index.php?
module=mod_methodic&command=view&id=211 (mzara o6pamenus: 09.07.2018).

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI € OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIM/I0B
Y4eOHO-MEeTOqMUECKNE MaTepUabl ISl CAMOCTOSTEIBHON M ayTUTOPHOM paboThl 00ydyaromumxcs
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U3 YMCIIa JIUI] C OTPAaHMYEHHBIMH BO3MOKHOCTSIMU 370pOBbSI U MHBAJIHJIOB MPEIOCTABISIOTCA B (popMax,
aIalITUPOBAHHBIX K OTPAaHHYCHHUSIM UX 3JI0POBbS U BOCIIPHUATHUS HH(DOpMAIIHH.

JI1s1 i1 ¢ HApyIIeHUSIMM 3PeHust:

- B (hopMe ANIEKTPOHHOTO IOKYMEHTA;

- B IIeYaTHOM (hopMe YBEITMYCHHBIM HIPHUPTOM.

JI1s1 JIMI ¢ HApYIIEHUSIMHM CJIyXa:

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (opme.

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

- B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢eccuonasibHble 0a3bl JAHHBIX U HH(POPMALMOHHbIE CIIPABOYHbIE CHCTEMBI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

http://www kcup.tusur.ru/?module=mod _methodic
https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

https://elibrary.ru/defaultx.asp

5. http://www.tehnorma.ru/

AW N —

13. MartepuajibHO-TEXHUYECKOe o0ecnedyeHue TMCIUIINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHnmne

13.1. O6uue TpedGoOBaHMS K MATEPHAJBHO-TEXHUYECKOMY H IPOrPAMMHOMY o0ecrie4eHHI0
AUCHMILTUHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyAoBaHHAs TOCKOM M CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIIie TeMaTHIeCKUe Uil -
JIIOCTPALIMHU 10 JIEKIIMOHHBIM pa3ieiaM JTUCIUIUINHEI.

13.1.2. MaTepHaJbHO-TEXHHYECKOE M IPOrPaMMHOe odecredeHne 1JIs J1adopaTopHbIX padoT

3316

yueOHasl ayTUTOpus AJIs NPOBEICHHs 3aHATUI MPAKTUYECKOro THIA, yuyeOHast ayIuTOpus AJIs Ipo-
BE/ICHUS 3aHITHH JIAOOPATOPHOTO THUTIA

634034, Tomckast o6nacts, T. Tomck, Bepmununa ynuna, a. 74, 3316 ayn.

Onucanue UMeroIerocs 000pyI0BaHUs:

- CUMyYJIATOp MHTEIIEKTYaJIBHOTO 3JIEKTPONPUBOIA;

- HaGop mnst pa3pabotku BerpanBaembix cucteM ZedBoard Zynd-7000 (5 mt.);

- Crenn naboparopusiiit 01 UOVYT 421463.237 (7 wt.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo mpemnoiaBares.

[IporpamMMHoOe obecrieueHue:

— OpenOftice 4

— Windows XP Professional Edition

13.1.3. MarepuajibHO-TeXHUYECKOE U MIPOrPaMMHoOe o0ecrnedyeHue 1Jisl CAMOCTOSTeIbHOM padoThI
Jiis caMoCTOsTENbHON pabOThl MCIIONB3YIOTCS y4eOHBIE ayAUTOPHH (KOMITBIOTEPHBIE KIIACCHI),
PacIoJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTs, r. Tomck, Jlennna npocnexr, a. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast 06nacTh, r. Tomck, Bepmmnuna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.
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CocTtaB 060pyI0OBaHHS:

- yueOHast MeOerb;

- koMnbroTepsl kKi1acca He Huke [IDBM INTEL Celeron D336 2.8 T1. - 5 wiT.;

- KOMIBIOTEPHI MOIKITIOUEHB! K ceTH «/HTepHeT» M 00ecneynBaloT IOCTYI B AJICKTPOHHYIO WH-
(opMamoHHO-00pa30BaTEIbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuaibHO-TeXHHYecKoe o0ecniedeHre TUCHMIIJIMHBI VIS JIMIL C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHHe NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U WHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydeHHs OOIIEro U CHEeUaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ 00YYAIOUIMMHUCS ¢ HAPYIIEHUAMH CJIyXa MPEeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOILEH annapaTypbl, MyJIbTUMEIUHHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/mepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHUs Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN cHCTEMBbl. YueOHas aynuTopHus, B KOTOPOH 3aHUMAIOTCS
oOyyaroryecsi ¢ HapylIEeHHEM CllyXa, 000pYy/I0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUICO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayAUTOPHUAX BO3MOKHOCTH IPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiijia Ha SKpaHe) P IOMOIIH BUACOYBEINIUTENEH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0yYarOUIMMUCS ¢ HAPYLIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIUTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U MeTOAMYECKHEe PEKOMEHAAIUH 110 OPraHU3aluU U3yYeHHUs
AUCHUTLTHHBI

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

14.1.1. TecToBble 3agaHus

1. B xakom roxy roxy xommanus «Texas Instrumints» pa3paboTasia MacCKUpyeMble HHTETPaJIbHbIE
CXEMBI, OCHOBaHHBIC Ha acconaTuBHOM I13Y «IBM»?

1970

1971

1975

1979

2. Kakas ¢upma BBena B o6uxon tepMuH PLA — anrn. programmable logic array — nporpammu-
pyemasi Joruueckasi Mmatpuma’?

Texas Instrumints

National Instroments

Motorolla

Intel

3. Kaxoit Tun IIJVIMC umMeeT B cBOi CTPYKType TOJNBKO ITporpaMmMupyemyto marpuny «M» u gpuxcu-
poBaHHyt0 MaTpuiy «AJI»?

PLA (anrn. programmable logic array)

GAL (anrm. generic array logic)

CPLD (anrn. complex programmable logic devic)
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FPGA (anrn. field-programmable gate array)

4. Kakowi tun [TJIMC umeet B cBOil CTpyKType Hanpumep, koutposuiep COM-nopta, USB?

PLA (anrn. programmable logic array)

GAL (anrm. generic array logic)

CPLD (anrn. complex programmable logic devic)

FPGA (anr. field-programmable gate array)

5. Kakoit tun I[TJIMC umeer B cBO#l CTPYKType coAepsKaT OJOKH YMHOXEHUSA-CYMMHUPOBAHUs, KO-
TOpBIE MHPOKO MpUMEHsrOTCs Tipu [{udpoBoii 060paboTke cUrHamoB?

PLA (anrn. programmable logic array)

GAL (anrm. generic array logic)

CPLD (anrn. complex programmable logic devic)

FPGA (anr. field-programmable gate array)

6. Pacumdpyiite ab6bpeBuarypy LHOC:

[{udposas 06paboTka cCUTHANIA

[{enTp opranu3anuu CUTHAJIOB

[{udposoii opran cBs3u

[lenpHast opraHU3aIMOHHAS CTPYKTYpa

7. Ecnu mporpamma 6a3oBoro koHpurypupoBanus FPGA xpanutcst B pacupeneaéHHON maMsTH,
KOTOpast BBITIOJIHEHA HAa OCHOBE siueek cTaruueckoro O3V, TpedyeT u oHa HOBOM HACTPOMKH MPH BBIKIIO-
YEHUU NUTaHuA?

Ha

HET

HEeT ecnii oHa HaxomuTcs B flash-mamst

HET €CJIM OHA HaxOAHUTCS B pekumMe antifuse

8. Ecnn mporpamma 6a3oBoro koHpurypupoBanusi FPGA xpaHHTCS B 9HEPro3aBUCHUMBIX SYEEK
cratudeckoro O3V, TpedyeT 11 OHa HOBOM HACTPOWKH MPUBBIYIIIOUCHUN TTUTAHUS?

Ha

HET

HEeT ecnii oHa HaxomuTcs B flash-mamsTu

HET €CJIM OHA HaxOAHUTCS B pekumMe antifuse

9. Uro moxet cunutarbes anprepHatuBoi [IJIMC(FPGA)

poI1ieccopbl MUQPPOBBIE 00PaOOTKH CUTHAIOB

0OBIYHBIE MUKPOTIPOLIECCOPHI, HarpuMmep, 18086

00BIYHBIE MUKPOKOHTPOJUIEPHI, Hanpumep, MCS51

0OBIYHBIE MUKPOKOHTpPOJUIEPHI, Hanpumep, PIC

10. — clieuraIn3upoBaHHasl HHTErpalibHasl CXeMa JJIsl PEelleHUs] KOHKPEeT-
HOU 3a7aun. B oTimyne oT 0OBIYHBIX HHTETPATBHBIX CXEM IS O0ILEro Ha3HAYeHUs, IPUMEHSIOTCS B KOH -
KPETHOM YCTPOMCTBE U BBIMIOJIHSIOT CTPOTO OrpaHUYCHHbIE (DYHKIIUH, XapaKTepHbIE TOIBKO ISl JAHHOTO
YCTPOWCTBA; BCIEACTBUE 3TOTO BHIMOJHEHUE (DYHKIMN MPOUCXOMUT ObICTpee U, B KOHEUHOM CuéTe, Jelle-
BJIC.

[Tponeccop 1udpoBoit 00pabOTKN CUTHAJTIOB

CPLD (anrn. complex programmable logic devic)

PLA (anrn. programmable logic array)

ASIC (anrn. application-specific integrated circuit)

11, Pacuudpyiite ab6pesuarypy JTAG:

Joint Test Action Group

Jail Trump And Glower

Jim Team Above Ground

Jamaica Team Action Group

12. Vkaxure cpely MpOrpaMMHUPOBAHUs, B KOTOPOH BO3MOXXHO aBTOMATHYECKH CHUHTE3UPOBATh
NPOEKT U KoH(pUrypuposars BeiOpannyo miaty [IJIMC 6UToBBIM MOTOKOM.

VisualDSP 3.5

Altera Quartus® II

Microsoft Visual Studio
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AVR Studio 4

13. JTAG yamie Bcero acCouMupyercsi ¢ MHCTPYMEHTaMHU OTIaJAKH U MEPENpOrpaMMUPOBAHMS MH -
kpocxem. Kakue Bosmoxknocsmu JTAG He oOnagaer?

[TporpamupoBanre MUKPOCXEMBI

Ptnanka mporpaMMbl Ha MUKPOCXEME

TecTupoBanue cOOPOK Ha MEUATHOM IIJIATe

VYrparieHue J0NOTHUTEIEHBIMA MUKPOCXEMaMHU

14. Yto He mMO3BOJIsIET OOHAPYKUT TECT COSAMHEHHH (connection test)?

Jloruky paboTbl cXeMbl

OTCYTCTBHE HY>KHBIX MOJTATUBAIOIINX PE3UCTOPOB

«3QJUITAHUSD) CUTHAJIIOB

OOpPBIBBI B COEMHUTEIbHBIX JINHUSIX

15. — 9TO S3BIK OMUCAHUS aNMapaTypbl, UCTIOIB3YEMBbIH ISl OMMCAHUS U MOJIe-
JUPOBAHUS SJIEKTPOHHBIX CUCTEM.

VHDL (anrn. VHSIC (Very high speed integrated circuits) Hardware Description Language)

Verilog HDL (anrn. Verilog Hardware Description Language)

SystemC

FBD (anrn. Function Block Diagram)

16. , Brmrouaronieil kak ITJIMC, tak u mukpokontpouiep ARM Ha of-
HOM uymrie, Xilinx co3ngana maatgopMy, KOTopasi MO3BOJISIET CO3AaBaTh BHICOKOPOU3BOIUTEIIBHBIC CUCTE-
MBI.

WinCupl na SPLD ATF16V8

Achronix Semiconductor

Zyng-7000 All-Programmable System on Chip (AP SoC)

Microchip Technology Incorporated Revenue & Earnings Per Share

17. Yro ne mnosomsitoer MATLAB wu Simulink wucnonb3oBath aJis MpOrpaMMHPOBAHUS
Zynq(Xilinx).

WHTerpupoBaHHbIi pabounii Mpoiecc pa3padOTKH MPOrPaMMHOTO M aIlapaTHOTO 00eCTICUeHUS
s Zynq

ABtomaruueckas reaepanust HDL kona

ABtomarnueckas renepanus C xkoga

ABtomaruueckas reaepanusi FBD ctpyktypsl

18. Jlns uero Henb3s ucnonb3oBath XPS (Xilinx Platform Studio)

JUISL CO3aHUsI U KOH(PUTypUPOBaHUs aNlapaTHON CHeH(PUKAIIMN BCTPOCHHON CUCTEMBbI

JUTSI TIOJIKITFOYCHHUS TTPOLIECCOPHOTO SIIpa,

JUIsl yIIpaBJIeHUE MaMAThIO,

JUTSL MOJICTTHPOBAHHS OTKA30B CHCTEMBI

19. Kakue cpenpl He MOACPKUBAIOT MOJIETUPOBaHNE BHYTpeHHEN cTpyKTypsl [IJIC?

MATLAB u Simulink

LabView FPGA

MathCAD

Altera Quartus® II

20. — ofIee Ha3BaHUE CEPUU CBOOOIHO pacHpocTpaHseMbIX Soft-mporeccopHbIX
snep, co3nanubix pupmont Xilinx s ceoux [TJIMC (FPGA u CPLD).

MicroBlaze

PicoBlaze

Altera Quartus® II

VHDL

14.1.2. Jxk3aMeHallMOHHbIE BONPOCHI
1. Knaccudukanus MUKpOCXeM MPOrpaMMHUPyEMO JTIOTUKH.
2. Cranpgaprusle, cinoxsble [IJIMC u nporpammupyemblie I0Ib30BaTeIeM BEHTUIIbHbIE MAaTPHUIIBL.
3. ba3oBble MaTpuuHble KpucTauibl. OCHOBHBIE CBOMCTBA MUKPOCXEM MPOrPaMMHUPYEMOM JIOTUKH.
4. O6uue coiictea IIJIUC.
5. IVINC tuna «Cuctema Ha KpUCTAILIEN.
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6. PaznoBugnoctu SOPC. SOPC ¢ ognopoanoit crpykrypoit, SOPC Giiounoro tuna.

7. Mukpocxemsl cemeiict Virtex, Virtex E, Virtex II ¢pupmer Xilinx.

8. Pa3pabotka u ucnonszoBanne BUC/CBUC ¢ mporpaMmMupyemMoit CTpyKTypOH.

9. Konseprarnus npoektoB. Konpurypuposanue bBUC/CBUC ¢ nmporpaMMupyemMoit CTpyKTypOid.

10. Koudurypuposanue IIJIUC co crarndyeckoil namsThio KOH(PHUrypanuu. 3aceKpeuruBaHHE
MIPOEKTOB

11. Cioco6s1 ontenku napamerpoB [IJIMC. OneHka JJOruueckoi CI0KHOCTH.

12. EMKOCTB JIOrM4ecKoro Maccuaa. Jlornueckas eMKOCTh MacCHBa MaMSTH IIPU peain3aliiu JIOTH -
yeckux ¢GyHknmid. Jlormueckas eMKOCTh MacCHBa MaMATH NPU pean3aliyl 3alIOMUHAIONINX YCTPOUCTB.
Jnana3oH U3MEHEHMS JIOTHYECKOW EMKOCTH. TUIMYHAS JIOTHYECKask EMKOCTb.

13. Ouenka OsicTpoaeiictaus [TJINC.

14. OGmme cBeaeHUs O TPOIECCe MPOCKTUPOBAHMS WHTETPATBHBIX CXEM C MPOTPaMMHPYEMOM
CTPYKTYPOM.

[IpoektupoBanue. Ctparterus npoektupoBanus. [Ipomecc npoekTupoBaHus. DTamnbl TPOCKTUPOBA-
HUs. QaKTOPbI, BIUIIOLUIUME HA METOJUKY POEKTUPOBAHUS 3IEKTPOHHBIX YCTPOUCTB.

15. Obnactu nmpuMmeHeHus cneruanu3upoBaHHbIX MC pa3nudHBIX THMOB. ABTOMAaTHU3UPOBAHHOE
IIPOEKTHPOBAHHUE.

Ocob6ennoctu npumenenus coBpeMeHHbIx CAIIP. ITpoektupoBanue nudposbix pparmentos. Ba-
PHAHTBI IPOSKTHUPOBAHUS U(POBHIX (PPArMEHTOB.

16. Peanuzanmst B 0asuWce MUCKPETHBIX 3JeMeHTOB. Peammsarus 1udpoBeiX (parMeHTOB Ha
[IJINC. Peanuzanus 1mudpoBbIX GpparMeHTOB B (hopMe OJHOKPHUCTATBHOTO MHUKPOKOHTpoJuIepa. Peanusa-
st tu@poBbIX (parMeHTOB B (hopMe IMONTy3aKa3HbIX KPUCTAILIOB. [IpoekTupoBaHHE MUKPOIIPOLIECCOp-
HBIX (pparmMeHTOB cucteM. Dtansl npoektupoBanus MII ¢pparmMeHToB cucrem.

17. CpenctBa u metoasl omianku. JTAG — uaTepdeiic. Tpancnopraerii Mmexanusm JTAG-unTEp-
deiica. [IporpamMmmuas noanep:kka tectupoBanusi. Cucremusle QyHKIH Ha ocHoBe JTAG-unTepdeiica.

18. S3bIkM ommMcaHusl AUCKPETHBIX yCTpPOUCTB. OcHOBHBIE AnneMeHThl sizbika VHDL. HDL-mpo-
rpaMma - MOZENb MPOEKTHPYeMOoro ycTtpoicTBa. [IpMHUMIBI MUHTEpHpETalluu MOBEACHUS JUCKPETHBIX
YCTPOMCTB cpeacTBaMu MojenupoBanus. CkBo3Hoe MojienupoBanue. COOBITHITHOE MOCTUPOBAHUE.

19. A3sik VHDL kak nporpammHas cuctema. OCHOBHBIE 3JIEMEHTBI U KOHCTPYKIMH s3bIKa. CxeM-
Has peanu3anus apupMeTHIECKUX ONepaTopoB, CXeMHas pealn3alysi ONepaTopoB yIpaBICHUSI.

20. IIporpammuposanue u koHpurypuposanue [IJIMC Xilinx.

14.1.3. Tembl KOHTPOJILHBIX PadoT
KontponbHnas padora Nel: Bonpocsl B HEll OTHOCATCS K TEOPETUUECKUM IOJIOKEHUSIM 0COOEHHO-
CTe! apXUTEKTYpbl MUKPOIIPOLIECCOPHBIX YCTPOUCTB.
KonrtponbHnas padota Ne2 Bonpockl B Helf OTHOCATCS K HENOCPEACTBEHHOM pealln3aluy ajlropur-
MoB I[OC Ha mudpoBbIX CHUTHAIBHBIX Ipoueccopax (Hampumep, IlpuBeaure nporpammy mist KUD
¢unbTpanuu Ha ocHoBe Zboard-7000)

14.1.4. Tembl OIPOCOB HA 3aHATUAX
OO6mmast Teopust UPPOBOI 0OPaOOTKH CUTHAIIOB.
Peanuzamus anroputmoB [{OC Ha 1udpOBBIX CUTHAIBHBIX MpOIleccopax
YacToTHOE yIpaBiieHHe aCHHXPOHHBIMU AJIEKTPOABUTATEIISIMU.

14.1.5. Bonpocsl Ha co0eceoBanmne
HepexypcuBHbiii 1ubpoBoit GUIBTp U1 aHATN3a PEYEBBIX CUTHAJIOB.
PexypcuBHbIit 1npoBoit GUIABTp /I aHATN3a PEUEBBIX CUTHAJIOB.
OnrTrManbHbIN JTUHEMHBIA TPUEMHUK.
MuxkponpoueccopHasi CHCTEMa IPOTPaMMHOTO YIIPABJICHHUS.

14.1.6. Tembl 1a60paTOPHBIX PadoT
Coznanue npoekra B Quartus 1l. Jloruaeckue cxembl
CYETYUKU U ICIUTSIN YaCTOTHI
Peanu3zanus mmpoTHO-UMNyabCHOM Moy asiiuu Ha [TJINC
Mammnna KOHEUHBIX COCTOSTHHH
Hutepdetic nepenaun ganabix SPI
Peanuzanus KUX-¢punsrpa va [IJIMC

CornacosaHa Ha noprane Ne 38262 16



Vnpasnenue ALII na otnagounoii minate DEO-NANO
NHucTtpymenTsl pa3zpabotku npunoxenuit ais FPGA komnanun Xilinx

14.1.7. Tembl KypcOBBIX POEKTOB / KypCOBBbIX padoT

MuxkpomnpoueccopHasi CHCTEMa YIIpaBJICHUs IEKTpoABuraresieM u nutanueM GSM-monemMoM.

ITponieccopHas ynpapiaeHHe CUCTEMaMHU AJIEKTPOCHA0KEHHUSI MaJIoro KOCMHUYECKOTr0 KOpaoJis.

MukponpoleccopHasi CUCTeMa YIpaBIEHUS CXeMOM oOecreueHHs IUIaBHOIO 3apsiia €MKOCTHU
BXOJ/IHOTO (PUJIBTPa MOIIIHOTO MOTPEOUTETIS.

Pa3paboTtka udpoBoro 31eKTPOHHOTO aKceIepoOMeTpa AJIs JIAOOPATOPHOTO CTEH .

Arnmnapart cBapOYHbIi, HHBEPTOPHOI'O THIIA.

MuxkporpoueccopHas CUCTEMA YIIPABICHUS JOPOKHBIM JIBUKCHUEM.

14.2. TpeﬁoBaHnﬂ K OCHOYHBIM MaTepuajgamMm AJd JUll ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMU
310POBbS U UHBAJIUA0B
I[J'IH JijI ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMU 3J0POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIbHBIC OLICHOYHBIC MATCPHUAJIbI, IICPCUCHb KOTOPLIX YKa3aH B Ta6J'II/II_IC 14.
Ta6mma 14 — I[OHOJ'IHI/ITeJ'II)HI)Ie MaTtepuajibl OLUCHUBAHUA OJId JIUL C OrpaHUYCHHBIMH BO3MOXXHOCTAMU
340POBbLS U UHBAJINIOB

Kareropuu Bunpl TOIIOMHUTEIBHBIX OLIEHOYHBIX @OopMBbI KOHTPOJIS U OLIEHKH
oOyJarommxcs MaTepHalioB pe3yJIbTaTOB O0y4YCHUS

TecThl, MMCEMEHHBIE CAMOCTOSTEIbHEIE
paboThI, BOMIPOCHI K 3a4E€TY,
KOHTPOJbHBIE Pa0OTHI

C HapymieHusiMu
ciyxa

[TpenmytiecTBEHHO MUCHMEHHAS
npoBepKa

C napymenussmu | CobecenioBaHme 0 BOIpocaM K 3a4eTy, | [IpenMyIecTBeHHO yCTHas IpOBEpKa

3peHus OMpOC IO TEPMHUHAM (MHOUBUYaJIbHO)
C HapyuieHusMu Pemienne quCTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OTHI, MUCbMEHHbIE | [IpenMylecTBEHHO 1MCTaHIMOHHBIMU
JIBUTATEILHOTO CaMOCTOSATENIbHbIE PaOOThI, BOIPOCHI K METO/laMU
anmapara 3a4eTy
C orpanunuenussMu 1o | TecTbl, TUCbMEHHBIE CAMOCTOSITENILHBIE [IpenmyniecTBEHHO IPOBEPKA
o0IeMeIMIIMHCKIM paloThl, BONIPOCHI K 3a4ETy, METO/IaMH UCXOJS U3 COCTOSIHUSA
MIOKa3aHUsIM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00YYarolIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoOMeHAAIMH M0 OLeHOYHBIM MaTepHAJIaM JIsl JTUI C OTPAHUYEHHbIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns mui ¢ orpaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI M MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUH OIICHOYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hOpMe ITEKTPOHHOTO JIOKYMEHTA;

- METO/IOM YTE€HUS ACCUCTEHTOM 33/1aHUs BCIYX;

- MPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OTrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
MOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. i1 Takux 00ydaromuxcs mpeycMaTpuBaeTcst JOCTYII -
Hast popmMa MpeToCTaBICHHSI OTBETOB HA 3a/IaHUS, 8 IMEHHO:

— MUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIL30BAHUEM YCIYT aCCHCTECHTA,;

- IPE/ICTaBICHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUS PE3YIbTATOB OOYYEHHS JIMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TPeIyCMaTpUBaeT IpenocTaBieHne nHopMauu B popMax, aaanTH-
POBaHHBIX K OTPAHUYCHUSAM HX 30POBBS M BOCTIPUATHS HH(POPMALIUN:

JJ1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:
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- B ()OpME IIIEKTPOHHOTO JIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B ITe4aTHOU hopme.

[Tpn HEOOXOMMMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS U MHBAIUIOB TIPOLIE-
Jypa OLCHUBAHHS PE3YJIbTATOB O0YUCHHUSI MOXKET IIPOBOIUTHCS B HECKOJIBKO ITAIOB.
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