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AHHOTaUs

HucuunnuHa «CXeMOTEeXHHMKa» BXOAUT B 00pa30BaTENIbHYIO IPOrPaMMY BBICIIETO
oOpa3oBaHusi — mporpaMmy OakajaBpuaTa IO HANpPaBICHUIO TOATOTOBKM/ CHEIMAIBLHOCTH
09.03.01 «Mudopmatnka M BBIYHUCIUTEIbHAS TEXHWKA» HampaBlIeHHOCTH «KoMITbIOTEpHBIC
TEXHOJIOTUH, CUCTEMBI U ceT». Jlucruminna peanusyercs kagenpoit «Ned4y.

JucuunnuHa HauejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMITETEHIIUN

[TK-9 «CriocoOeH BHIMOIHATH pa3paboTKy amnmapaTHO-MPOTPAMMHBIX CPEICTB HU(POBOIA
00pabOTKH CUTHAJIOBY

ConepxaHue IUCHMIUIMHBI OXBAaThIBA€T KPYI BOIPOCOB, CBSA3aHHBIX C HM3yYCHHUEM
MPUHILIMIIOB PabOThl HMU(PPOBBIX 3JIEKTPOHHBIX YCTPOMCTB; HAYMHAsl C OCHOBHBIX JIOTHUECKHUX
omepanuil 0 TPHUHIUIOB TOCTPOCHUS YCTPOKMCTB, MNPEAHA3HAYCHHBIX JUIS BBITOJIHEHUS
CIIOKHBIX TIpeoOpa3oBaHUi HHQPPOBBIX CUTHAIOB, B T.4. METOAOB IM(poBOH 00pabOTKH
curHasioB. PaccmarpuBaeTcss METOMOJIOTHS peanu3aluy HU(POBBIX YCTPOMCTB Ha OCHOBE
porpaMMUpyeMbIX Jorudeckux uarerpainbabix cxeM (IIVIMC), kak ¢ ucnonp3o0BaHnEM METOJIOB
CXEMOTEXHHYECKOTO MPOSKTUPOBAHMS, TAK U C HCIIOJIH30BAaHUEM SI3BIKOB OIMCAHMS anlapaTypsl
VHDL u Verilog.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET CleAylomue (HOpMBI OpraHU3alUN
yueOHOro mpoliecca: JIeKINU, 1a00paTopHble paboThl, CAaMOCTOSTENNbHAS paboTa 00y4Jaroerocs,
KypCOBOE MPOEKTUPOBAHUE.

[IporpaMMo#l IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOUIME BHABI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTeCTalHs B popMe dK3aMeHa.

OO0miasi TpyAOEMKOCTh OCBOEHHS JUCUHUIUIMHBI COCTaBJSET 7 3a4eTHBIX €IUHUI], 252
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedyeHb MIAHUPYEMBIX PE3yIbTATOB OOYUEHUS MO TUCITUTUINHE

1.1. Tlenu npenoaaBaHus AUCUUTUIUHBI

[Tonydenue cTyneHTaMu HEOOXOAMMBIX 3HAHWN W HABBIKOB B O0JIACTH MPOEKTUPOBAHUS
CTaHJApPTHBIX W CIENHUAIU3UPOBAHHBIX OJIOKOB M YCTPOMCTB MJISl ammapaTHO-IMPOrpPaMMHBIX
KOMILJIEKCOB O0pa0OTKM CHUTHAJIOB C MOMOIIBIO CIIEHUAIN3UPOBAHHBIX MPOTPAMMHBIX CPEACTB.
[TomryueHHble 3HaHUS JAIOT CTYIACHTaM BO3MOKHOCTH IMIPUMEHSTh UX B CMEKHBIX JUCHUIUIMHAX,
B KOTOPBIX PACCMAaTPUBAIOTCS aIlllapaTHO-MPOrPaMMHBIE CPEJICTBA BBIUUCIUTEIbHBIX YCTPOMCTB.

1.2. JlucuumiuHa BXOAMT B  COCTaB  4acTH, (opmMupyemMol  ydacTHHKaMHU
00pa30BaTe/bHBIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BhICILIETO0 00pa3oBaHus (nanee —
OI1 BO).

1.3. TlepedeHs IIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS MO JUCHUIUIMHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus AUCHUILIUHBI OO0YYarOUIUICS MOJDKEH 00JIaaTh CIEAYIOIIUMU
KOMIETSHIMSIMH WM WX 4acTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS PUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Kon u Koz u HanMeHoBaHNE HHIUKATOPA JOCTHKEHHUS
HAaUMEHOBAHUE
KOMIIETEHIINH KOMIIETCHIINH
KOMIICTEHINH
I1K-9.3.1 3HaTh OCHOBBI CXEMOTEXHHUKH allapaTHO-
MPOrPaMMHBIX CPEJICTB, COBPEMEHHYIO AJIEMEHTHYIO
0a3y, B TOM 4KCJieé MUKPOKOHTPOJUIEPHI U
[TK-9 Cnocoben Y p p P
pOrpaMMHUpyEMbIe JJOTHYECKIE UHTETpajbHbIe
BBITIOJIHATH
a3paboTK CXCMET
ZHHF; aTH0y [TK-9.Y.1 ymeTh pa3pabaTbiBaTh CHEIHATBLHOE
[Ipodeccuonanbubie I orp AMMHLIX porpaMMHOe o0OecIieueHure amnmapaTHo-
KOMITETEeHIINH cpezlg . IPOTPaMMHBIX CPE/ICTB Ha A3bIKaX BHICOKOTO U
P N HU3KOT'O YPOBHEU
udpoBoi
06DaBOTKE [1K-9.B.1 BnaneTs HaBbIKaMH pa3pabOTKU U
CH£HMOB MOJICITMPOBAHMSI IPHHIMITHATIEHON CXEMBI armapaTHo-
IIPOrPaMMHOTO CPEACTBA C IPUMEHEHUEM
CHEeHaIN3UPOBAHHBIX CHCTEM aBTOMaTU3UPOBAHHOIO
POEKTHPOBAHUS

2. Mecro nucuuniunsl B cTpykType Ol

HucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYEHHUH CIEAYIOIMINX AUCIUTLINH:

— «DJIEeKTPOHUKAY,

— «Teopust aBTOMaTOBY,

— «lIporpammupoBaHue Ha s3bIKaxX acceMOnepar.

3HaHMs, TONyYEHHbIE TPU HU3YUYEHUU MaTepuana JaHHOW JHUCUUIUIMHBI, WMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUEHUH IPYTUX AUCLMILINH:

— «lIpoexTupoBanue cucteM 00pabOTKH U mepeaadr HHPOPMAIIHH,

— «MUKpPOKOHTPOJIJIEPHBIE CUCTEMBIY,

— «udpossie cuctemMbl aBTOMATU3AINH U YTIPABICHUS»,

— «UuTepodeiicsl nepudepuitHbIX yCTPOMCTBY.

3. O0BeM U TPYI0EMKOCTh TUCIUILIUHBI
JlanHpie 00 o0meM o0beMe AUCHUIUIMHBI, TPYAOEMKOCTH OTAEIbHBIX BHJIOB y4eOHOMN
paboThI O TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CEMECTpaM) IPeACTaBICHbI B
tabnure 2.




Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHbI

TpynoeMKOCTb IO CEMECTPaM

Bun yuebnoit pabotbl Bcero Nos NG N7
1 2 3 4 5
Oowan mpyooemKocmp OUCYUNTIUHDL, 7/952 2/ 72 3/ 108 2/ 72
3E/ (uac)
H3 Hux uacoe npakmuueckoi n0020moeKu 24 8 8 8
Ayoumopnuie 3anuamus, BCEro yac. 40 16 16 8
B TOM YHCJIE:
nexuu (JI), (gac) 16 8 8
npaktnyeckue/cemunapckue 3aastus  (113), ] ]
(gac)
naboparopusie padbots (JIP), (dac) 16 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac) * *
9K3aMeH, (Jac) 9 9
CamocmoamenvHnas paboma, Bcero (4ac) 203 56 83 64
Buo npomesxcymounoi ammecmayuu: 3auet, | Hudd.
madd. 3ager, sk3amen (3auer, Judd. 3aug, 3au., Hudod. s, 3auer
DK3.%*%*) OK3., 3au.
3auer
IIpumeuanue: ** KaH M IATCKHIA SK3aMeH
* - qachl , He BXOJAIINE B ayJUTOPHYIO HATPY3KY
4. CopepxaHue JUCIUTUTHHBI
4.1. Pacnpepnenenue TpyI10€MKOCTH JTUCLUUILIMHEI 10 pa3JenaM U BUAaM 3aHATHI.
Pazpgenbl, TeMbl TUCIUTIITUHBI U KX TPYJOEMKOCTh TIPUBE/IEHBI B TabmuIie 3.
Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh
Paznenbl, TeMbl TUCIUTUIMHBI Jlexuma | 113 (C3) JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 5
Paznen 1. [IpunHnumb pa3paboTku mudpoBhIX
YCTPOWCTB Ha OCHOBE MTPOTrPAMMHUPYEMBIX JIOTHUECKHX 1 8
cXeM
Paznen 2. KomOuHannonHsie upOBBIE YCTPOKCTBA
Tema 2.1. OcHOBBI anreOps! JIOTUKU U TPUHIMIIBI
pa3pabOTKH JOTUYECKHX CXEM 2 3 12
Tewma 2.2. TunoBble ()yHKIIMOHANBHBIC Y3IIbI
KOMOHMHAIIMOHHBIX CXEM
Paznen 3. OyHKIIMOHAIBHBIE YJIEMEHTHI TAMSTH U
CXEMOTEXHHKA ITOCIICAOBATCIIBHOCTHBIX HH(i)pOBI)IX
YCTPOMCTB
Tema 3.1. Tpurreps! u TUIIOBBIE (PYHKIIMOHAJBHBIE
y3JIbI HA UX OCHOBE 2 3 16
Tema 3.2. CxeMOTEXHHKA CUETYHUKOB C 3aJaHHBIM
OCHOBaHHEM CUeTa
Tema 3.3. CxeMOTEXHHKA TTOCIIEA0BATEIBHOCTHEIX
YCTPONCTB 00IIIeT0 BHUIA
Paznen 4. [Tapamerpuzyembie MOAYIH UG POBOI ) 2 12
CXEMOTEXHHUKH B cpene Quartus
Paznen 5. DnemeHTs HU(PPOBOM CXEMOTEXHUKH 1 3
cemelicTBa 74xxx B Quartus
HUroro B cemectpe: 8 8 56




Cemectp 6

Pazgen 6. PazpaboTka KOMOMHAITMOHHBIX ITU(PPOBBIX D) 5 13

YCTpOﬁCTB Ha A3bIKaX OIMMMCAaHMs allllapaTyphbl.

Paznen 7. Pa3zpaboTka mociie10BaTeIbHOCTHBIX

MUQPPOBBIX YCTPOWCTB HA A3BIKAX OMHCAHUS 2 4 16
anmaparypsl.

Paznen 8. Mcnonb3oBanue Modelsim aist 2 1 16
MOJICTIMPOBaHMs U(DPOBEIX YCTPOHUCTB

Paznen 9. Anamoro-miugpoBbie U UG POAHATOTOBBIC D) 16
peoOpa3oBaTeNH

Paznen 10. Conpsixenre qudpoBbIX YCTPOUCTB €
nepuepuitHBIMUA YCTPOMCTBAMH.

10.1. Conpspxenne ¢ ALIT u LIATT 2 16

10.2. CxeMOTeXHHKA COTPSHKEHUS ITH(HPOBBIX
YCTpOﬁCTB C JaTYUKaMH KJIaBUATypHOI'O BBOJa

Uroro B cemectpe: 10 10 79
Cemectp 7
Pasnen 11. Pa3zpaboTka ycTpoicTB IIU(pPOBOi ] 50
00paboTku curHayoB Ha [TJIMC
BerlnonHeHne KypcoBOro rnpoexTa 0 50
Htoro B cemectpe: 8 100
Hroro 18 8 18 0 235

HpaKTI/ILIeCKaﬂ IoATOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIINOJIHCHUHA

Oo0y4arolMMHUCST  OMNpENEeNEeHHBIX  TPYIOBBIX  (QYHKUMH,  CBSI3aHHBIX C  Oy;ymien
npoQeCCHOHATBHON J1eATEIbHOCTBIO.

4.2. CopaepxaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHITHI.
Coneprxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI TPUBEACHO B Ta0OIuUIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep
paszena

HasBanue u cogepxanue pa3/iesioB U TEM JEKIIMOHHBIX 3aHATHI

1

[TpuHIMIIBI pa3paboTKH HU(GPOBBIX YCTPOMCTB Ha OCHOBE IPOrPaMMUPYEMBIX
JIOTUYECKHUX CXEM.
[TpuHIMIIBI paOOTHI C MPOrPaMMUPYEMBIMU JIOTUYECKUMHU UHTETPATILHBIMUA CXEMaMH.
Coznanue npoekra s [IJIMC B CAIIP Quartus II u MoenupoBanue ero paboThl ¢
MCIIONTb30BaHueM rpadudeckoro popmarta ¢aitnoB. Co3gaHue HEpapXUICCKUX
IIPOEKTOB.

Komb6unanmonusie nupoBbie yCTpOHCTBA.
2.1. OcHOBBI aNredps! JJIOTUKH U MPUHIIMITBL Pa3paOOTKU JIOTHYECKUX CXEM:
Hcnonbp3oBanue O0yneBoi anredpsl MpU MNOCTPOSHUN KOMOWHAIIMOHHBIX CXEM.
PazHoBUAHOCTH IUPPOBBIX AIEMEHTOB. MUHUMM3ALNS JTOTHYECKUX BBIPAKECHHH.
Meron nuarpamm Beliua. Pa3HOBHIHOCTH CXEMOTEXHUKH BBIXOJIHBIX KACKAIOB
U(PPOBBIX TTEMEHTOB. DJIEMEHTHI C TPEMS COCTOSIHUAMHU. AHAIIU3 U BBIOOD
3JIEMEHTOB C MO3UINKA MUHUMH3ALUU CII0)KHOCTH U o0ecriedeHus TpedyemMoro
OBICTPOACHCTBUS
2.2. TunoBble (QYHKIIMOHATIBHBIE y3JIbl KOMOMHALIMOHHBIX CXEM:
Jeumdpatopsl, mudpaTopsl, MyJIbTUILIEKCOPHI, AEMYIbTHILICKCOPBI: 0COOEHHOCTH
CXEMOTEXHHKH, CXEMBI YBEIIMYCHHUSI Pa3psAHOCTH.

(DYHKI_[I/IOHEUIBHLIG QJIEMCHTHI IIaMATH U CXEMOTCXHHUKA ITOCIICA0BATCIIBHOCTHBIX




U(POBBIX YCTPOUCTB
3.1. Tpurreps! u TUTIOBBIC ()YHKITMOHATBHBIC y3JIBI HA UX OCHOBE:
OcCHOBHBIE TIOHATHS, KJIaCCU(pUKAIUS, OHOCTYIICHYATHIE U IBYXCTYIICHYATHIE
cxembl. TpUrrepsl ¢ TMHAMUYECKUM yIpaBlieHueM. BpeMeHHbIe quarpamma
3.2. CXeMOTEXHHUKA CUCTUYNKOB C 3aJaHHBIM OCHOBAHHEM CUETa:
Pa3paboTtka cxem cueTuukoB Ha OCHOBE Tpurrepos tumna D-, T- u JK-.
3.3. CxeMOTeXHHKa MOCIIE0BATSIIBHOCTHBIX YCTPOUCTB OOIIETO BUIA!
Pa3paboTka nocnegoBaTeIbHOCTHBIX CXeM (POPMHUPOBATEIIEH UMITYJIbCHBIX
MOCJIEIOBATEILHOCTEH C 3aJaHHBIMH BPEMEHHBIMH COOTHOIIICHUSIMH Ha OCHOBE
perucTpa CIBUTra C Ienblo 00paTHOH CBsi3U. Pacnpenenureny CUTHAJIOB.

[Tapamerpusyemble MoyNu UGPOBOM CXEMOTEXHUKHU B cpenie Quartus
[Tapamerpusyembie Moyu U MeradyHKIMK Quartus: TOrHYeCKHE HIEMEHTHI,
nemudpaTopsl, MIUPPATOPbI, MYJIbTUILIIEKCOPBI, PETUCTPHI, CYSTUNUKH, JEIUTEIH
YacTOTHI, YCTPONCTBA BHIMIOJHEHUS apU(PMETUIECKUX ONEPAIHA C IIETTBIMU YUCIIAMH.
[TapameTpu3yembie MOYJIH ONEPATUBHBIX U MOCTOSIHHBIX 3alIOMUHAOIINX
YCTPOICTB

DneMeHTHI HUPPOBOI CXEMOTEXHHUKHU cemeiicTBa 74xxx B Quartus
Jlornueckue IeMEeHTHI, MyJIbTHILIEKCOPHI, eI (paTOphI (B T.4. IS YIIPABICHUS
CEMHUCETMEHTHBIMU MHIUKATOPaMH ), IIHU(PPATOPHI, TPUTTEPHI, PETUCTPHI, CYETUUKH,
HMIMHHBIE (POPMHUPOBATENH B cocTaBe cepun 74xxx B Quartus. CpaBHeHHE
(GYHKIIMOHAIBHOCTHU 3JIEMEHTOB 74XXX ¢ MOIYISIMU Makpo(yHKUIUN U Merad yHKIUH
Quartus. Mukpocxemsl kiacca “Little logic”.

Pa3paboTka KOMOMHAIIMOHHBIX IIU(PPOBLIX YCTPONUCTB Ha S3bIKAX OMUCAHUS
anmnaparypsl

Coznanne npoekrta st [IJIMC B CAIIP Quartus II u MogenupoBanue ero padboThI ¢
WCIIOJIb30BaHUEM MPOTPaMMHUPOBAaHUS Ha s3bIKax omucaHus ammapaTypsl (Verilog,
System Verilog, VHDL). Co3nanue wuepapXxMyecKMX HPOEKTOB. THIOBbIE
MpOrpaMMHBIE pEeUIeHUs ISl MPOTPAMMHOM peaan3alui KOMOMHAIIMOHHBIX CXEM.
[ToBenenueckoe u cTpykrypHoe onucanue. Co3aaHue napameTpu3yemMbix MOJYJIEH U
ux BbI30B. [IpencraBnenue uucen. Z-coctosiHue U X-COCTOSIHUE. MaHUIYJISIUUHA C
OMTaMHU MHOTOPA3PSTHBIX YHUCENT U IITHH.

Pa3pabotka nocnenoBarenbHOCTHBIX HU(POBBIX YCTPOMCTB Ha A3bIKAX ONMUCAHUS
anmnaparypsl.
CUeT4YuKku " III/I(i)pOBI)IG ABTOMATHI Ha A3bIKaX OIMMCAaHUWA alllapaTyphl.
IToBeneHuyeCKOE U CTPYKTypHOE onucanue cxeM. Co3naHne napaMeTpu3yeMbIX
MOJYJIEN ¥ UX UCIIOIb30BaHUE.

Hcnonb3oBanue Modelsim 1 MosiennpoBaHus HH(POBBIX YCTPOMCTB
Hasnauenne u unrepdeiic mporpammel ModelSim. Co3nanue daiimoB BpeMeHHOM
JrarpaMMsl (TecTOeHYa) C HCIOIb30BaHUEM SI3BIKOB onucanud anmnapatypsl VHDL u
Verilog. OToOpaskeHne pe3yabpTaTOB MOJICITUPOBAHUS.

Amnanoro-1u¢poBsie 1 IU(POAHATOTOBBIE TPE0Opa3oBaTEIH

[Tpunumnel paboThl aHANOTO-IM(PPOBBIX U IU(PPOAHAIOTOBLIX Mpeodpa3zoBaTeseit
(AOIT w  HAII). Jwmarpamma  “ObicTpojneiicTBHe-pa3psaHOCT”.  CXembl
MaciTabupoBanus u casura ypoBHs. Cxemorexnuka [{AIl Ha ocHOBE pe3UCTOPHBIX
cbopok ¢ aBonyHbIMH Becamu U Matpull R-2R. IMapamnensusiii ALIL. CtpykrypHas
cxema AIIII mocnenorarenpHoro cueta. Cnemsmuii AL ALIT mocnemoBaTenbHBIX
npubmxenuit. Unarerpupyromue ALl Curma-nensra ALIL T'mGpumnsie ALIIL.
Vayumenue ObictponeiictBust Allll mo Ttexuomoruum interlieving. ITpuHIUIIEI
IOCTPOCHUST ~ MHOTOKAaHaJbHBIX  cuUcTeM cOopa  uHpopmammu. L{udpossie
IIOTEHIIMOMETPBI M CXEMBI HA HX OCHOBE.

10

Conpsixenne M(POBBIX YCTPOICTB ¢ MepupepuitHBIMU YCTPOWCTBAMH.
10.1 Conpsixenue ¢ AT u [AIT:




Nnrepdeiicsr LIATT u AT ITapannensHsle, mocienosatenbubie: SPI, I°C.
Bpemennbie auarpamMmmbl 0OMeHa JaHHBIMU. [I0AKIIIOUeHIE HECKOIBKUX YCTPOHCTB.
[Tporpammuas peanuzanus oOMeHa JaHHBIMU. [IpUHIUIIBI OTIAAKH IPOTPAMMHOTO
kKoxa. MonenupoBaHue paboThl cxeM B cpenie Proteus.

10.2. CxemMOTeXHHUKA CONPSIKEHUS U(PPOBBIX YCTPOUCTB C TaTYMKAMHM
KJIaBUaTYPHOI'O BBOJA:

[Tonkitouenue oqUHOYHBIX KHOMOK. [TonaBnenue npede3ra KOHTaKTOB. MaTpuyHbIe
kjaBuatypsl. Mcnonp3oBanue AL 115 onpoca KiaBuaTypahl.

11

Pa3zpaboTka ycTporicTB nudpoBoii 00padoTku curHaios Ha [TJINC
TunoBele Meronbl 1uudpoBoir 00paboTku curHaoB. LludpoBsie  PUIBTPHL
BbruucnuTensHpie  Oomepanud  YCTPOHCTB  IUQPPOBOH  00paOOTKM  CHUTHAJIOB.
Mertononorust pacdyera pa3HOCTHBIX ypaBHEHWH, YAaCTOTHBIX H BPEMEHHBIX
XapaKTEPUCTHK TUQPPOBBIX (GWIBTPOB. MOJyIu BBINOJIHEHUS apu(pMeTHIECKUX
olepanuii ¢ BEIIECTBEHHBIMH YHCIaMU B cocTaBe Ombmmoreku Quartus. Peanmsamnms
QITOPUTMa Pa3HOCTHOrO ypaBHeHHs nuppoBoro ¢uiabtpa Ha [IJIMC Ha s3bIKE
Verilog. MogenupoBanue paboTsl TMGpoBOro GuiIbTpa.

4.3.

[TpakTryeckue (CEMHUHAPCKUE) 3aHATHUS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATHUS U UX TPYAOCMKOCTDb

N3 Hux Ne
Dopmsbl Tpyno- o
Ne . IPaKTUYECKOH | pazaerna
TeMbl MpakTUYECKUX 3aHATUN MIPAKTUYECKUX | €MKOCTb,
n/n . MOJATOTOBKH, |IUCIIHII-
3aHATUN (uac)
(gac) JIMHBI
Cemectp 7
1 | Pacuer mapameTpoB pa3HOCTHOTrO pacdyeTHoe 4 10 11
yYpaBHEHHS PEKyPCHBHOTO 3aJlaHue
1 poBoro GuiIbTpa
2 | Pacuer nepexoaHoi pacueTHoe 2 10 11
XapaKTePUCTUKH PEKYPCUBHOTO 3aaHue
1udposoro GuiIbTpa
3 | Beibop monenu AL ans IIOWCK U aHAJIN3 2 10 11
UCIOJIb30BaHUsA B IIM(PPOBOM uHpopMaluu B
¢bunbTpe WNHTepHer
Bcero 8 30
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBECHBI B TabIuIIe 6.
Tabmuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
W3 Hux Ne
Tpyno- .
No MPAKTUYECKOM | paszjiena
HanmenoBanwue mabopaTopHbix paboT €MKOCTb,
n/n (1ac) MOJITOTOBKH, | TUCIIMII-
(gac) JIMHBI
Cemectp 5
1 | Pa3zpaboTka KOMOMHAITMOHHOTO YCTPOMCTBA HA 1 0.5 2
ocHoBe IIJIMC B cpene Quartus
2 | Pa3zpaboTtka mpeoOpa3oBareneil KOJIOB Ha OCHOBE 2 1 2




TUIOBBIX (YHKIIMOHAIBHBIX Y3JI0B KOMOMHAI[MOHHOM
JIOTUKU

Pa3paboTka cuerdnka ¢ 3a1aHHBIM OCHOBAaHUEM
cuera Ha T-Tpurrepax B cpesne Quartus

0.5

Pa3paboTtka popmupoBaTenss UMIyIbCHOM
MOCJIeIOBATEIILHOCTH C 33JJaHHBIMHU CBOMCTBAMU

1.5

Pazpabotka popMupoBaTesnss UMITyJIbCHO-BPEMEHHON
KOJIOBOM I'PYIIIbI

Cemectp 6

PazpaboTka KOMOMHAIIMOHHOT'O YCTPOICTBA HA
ocuose [TJIMC ¢ ucrnoabpb30BaHUEM S3BIKOB OIUCAHUS
anmapaTypsl

0.5

Pa3pabotka npeoOpa3oBareneii K0JI0B Ha OCHOBE
napsl getuppatop-mmdpaTop ¢ UCHOIb30BAHHEM
SI3bIKOB OIMCAHUs anmapaTypsl

0.5

Pa3paboTtka npeoOpazoBareneii K0JI0B Ha OCHOBE
MYJIbTUIUIEKCOPOB C UCIIOJIb30BAHUEM SI3IKOB
OTMCaHUs annapaTypsl

0.5

Pa3paboTka cueTunka ¢ 3aJJaHHBIM OCHOBAaHUEM
cueta Ha [IJIVIC ¢ ucnonp30BaHUEM SI3BIKOB
ONMCAaHMS araparypbl

0.5

Pa3pabotka popmupoBaTens UMIyIbCHOM
MOCJIEIOBATEILHOCTH C 33JJaHHBIMH CBOMCTBaMHU, C
MCIOJI30BAHUEM SI3BIKOB ONKCAHUS anlapaTypsl

7,8

Bcero

18

4.5. KypcoBoe npoeKTUpoBaHKE/ BHIIOTHEHUE KYPCOBOM PabOThI

Llenb KypcoBOro npoekra:
YacoB MpakTUYECKOM MOATOTOBKHU:

IIpumepHBIe TEMBI 3alaHUI HAa KypCOBOM NIPOEKT NpuBeneHsbl B pasaene 10 PIT/I.

4.6. CamocrosrenbHas paboTa 00y4aronmxcs

Buapl camocTosiTenbHON paboThI M €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE 7.

Tabmuna 7 — Bunbl caMmocTosTenbHON pabOThI U €€ TPYAO0EMKOCTh

Bcero,

Bua camocrositenbHOM paboTh yac

Cewmectp 5,
qac

Cemectp 6,
qac

Cemectp 7,
qac

1 2

3

4

5

M3y4eHne TeoOpeTHIeCcKOro MaTepraia
qucuuriaHbl (TO)

128

40

68

20

KypcoBoe npoektuposanue (KII, KP) 24

24

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pedepata (P)

[ToaroroBka K TEKyIeMy KOHTPOJIIO
ycneBaemoctu (TKVY)

IToarororka k 3amnute 1aboparopasix pador (JIP)| 7,5

4,5

Jomarraee 3amganue (/13)

KonTponbubie pabotsl 3a0uHnKoB (KP3) 20

20

IToarororka k mpomexyrounoit arrecramuu (ITA)| 23,5

11,5

12

Bcero: | 203

56

&3

64




5. IlepeueHb y4eOHO-METOAMUECKOTO OOECTICUCHUS

JUISL CAMOCTOSTEITLHON PabOThI 00YUYAIOIINUXCS 110 AUCITUTUTHHE (MOTYJTIO)
Y4eOHO-METOIMUECKUE MaTePHalbl I CAMOCTOSITEIIbHONH pabOThl OOYYArOMIMXCSl YKa3aHbI B

na. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAaHUI

[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Tab6yumia 8— [lepeueHb MeYaTHBIX U AJIEKTPOHHBIX YYCOHBIX U3JaHUN

[udp/
URL anpec

bubnuorpaduyeckas ccpuika

KomuectBo

9K3EMILISIPOB B
OnoImoTeKe

(kpome
AIEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.c

[IpoexktupoBanue unudpossix yctpoiict Ha [IJINUC:

JJIEKTPOHH. JK3.

om/book/322511 yae0. mocobue aiis By30B / M.B. Ymenuna. — 2-¢ u3j.,

crep., CI16: Jlanb, 2023. - 408 c. ISBN 978-5-507-

47049-5
https://wdfiles.ru/3 | LludpoBas cxeMOTEXHUKA M apXUTEKTYpa KOMIIBIOTEpA | SJEKTPOHH. IK3.
a32bf RISC-V / A.M. Xappuc, C.JI. Xappuc. IIep. ¢ anri.

B.C. Sluenxoga, A.}O. PomanoBa; mox pe.
A.1O. Pomanoga. — M.: JIMK Ilpecc, 2021. — 810 c.

https://znanium.ru/

catalog/document?
id=342318

[udpoBast cxeMOTEeXHHKA U apXUTEKTYpa KOMIIbIOTEpa
/ A.M. Xappuc, C.JI. Xappuc; nep. ¢ aHrI.
ImaginationTechnologies. — M.: JIMK Ilpecc, 2018. -
792 c.

QJICKTPOHH. 3K3.

https://znanium.ru/
catalog/document?
id=435142

[IpoexkTupoBanue BcTpanBaembix cucreM Ha [IJIUC. /
3.HaBab6wu; nepes. ¢ anra. B.B. ConoseBa. — M.: JIMK
IIpecc, 2016. - 464 c.

JJIEKTPOHH. JK3.

https://publicism.in

fo/science/electron
ics/13.html

Practical Electronics for Inventors, Fourth Edition.
Chapter 12. Digital Electronics / P.Scherz, S.Monk.
2016

OJICKTPOHH. 3K3.

7. IlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB

MH(}OpPMaLIMOHHO-TEIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»

Ilepeuenn

TeHeKOMMYHHKaHI/IOHHOﬁ ceTn

ANEKTPOHHBIX o0pa3oBaTeNbHBIX
«HTEpHETY,

pecypcoB

npuBezieH B Tabnuue 9.

Tabmuuma 9 -—

TEJIEKOMMYHUKAIIMOHHOU ceTh « HTepHeT»

UH(POPMALMOHHO-
HEOOXOJUMBIX JIII OCBOCHHS JIHCIUTUTHBI

HCpC‘-ICHL QJICKTPOHHBIX O6p2[30BaTCJ'IBHBIX peCcypcoB I/IH(bOpMaL[I/IOHHO-

URL anpec

HaunmenoBauue

He npenycmorpeno

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTUN

8.1. [lepeuenr mporpaMMHOro OOECHEeUYEHHsI, HCIOJb3YEeMOro MpPHU OCYILECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepeueHpb UCTIONB3yEeMOT0 IPOTPaMMHOT0 obecrieueH s npeacTasieH B Tadbmaure 10.



https://e.lanbook.com/book/322511
https://e.lanbook.com/book/322511
https://wdfiles.ru/3a32bf
https://wdfiles.ru/3a32bf
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=342318
https://znanium.ru/catalog/document?id=435142
https://znanium.ru/catalog/document?id=435142
https://znanium.ru/catalog/document?id=435142
https://publicism.info/science/electronics/13.html
https://publicism.info/science/electronics/13.html
https://publicism.info/science/electronics/13.html

Tabmuua 10— Ilepedens nporpaMMHOTo o0ecTIeYeHHS

Ne ni/m HaumenoBanue

1 Quartus Web Edition (Bepcuu He HIKE 9.1)

2 ModelSim (06bIYHO BXOIUT B MaKeT ycTaHOBKHM Quartus, HO HE BCer/a)
3 Proteus (Bepcuu He HUXxeE 7.7)

4 JIro6as IDE ¢ komnmisitopoM si3bika Python (PyCharm, Anaconda)

8.2. Ilepeuenp MH(POPMALOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3yEMbIX pu
OCYIIECTBJICHHH 00pa30BaTEILHOTO MpoIiecca Mo AUCHUIIIHHE

[lepeyeHp HCMONB3yeMBbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEJCTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CITPABOYHBIX CHCTEM

Ne HaunmenoBaunue
n/o

1 Integer Arithmetic Megafunctions User Guide. Altera. UG-01063. 2013. // URL:
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_Ipm_alt_mf

ug.pdf

2 CoobiiecTBo “DneKTpoHUKa 715 Bcex . www.easyelectronics.ru

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUECKOH 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa3oBaTebHOIO Mpoliecca Mo JUCHUIIIHHE, TIPeICTaBleH B Tabnuiel?2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

MynbTumeauitHas JTEKIUOHHAS ayIUTOPUS

2 | KomnbroTepHslii Kilacc

10. Ouenounsle cpeacTBa JIs NPOBEACHUSI IPOMEKYTOUHOM aTTecTalluu
10.1. CoctaB OLEHOYHBIX CPEACTBUIA TPOBEACHHUS MPOMEKYTOUHOM aTTecTaluu
00ydJaronuxcs mo IMCHUILIMHE TIpUBEIeH B Tabnwuie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB I IPOBEICHHs IPOMEKYTOUHOHN aTTeCcTalluu

Bug npomexxyTouHOM arTecTanuu ITepedeHb OIIEHOYHBIX CPEJICTB

DK3amMeH Cnucok BONpPOCOB K IK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;

TecTsl.

JuddepennrpoBaHHbIil 324ET Cnucok BOnpocoB;
TecThr;
3amaun.

3auer Cnucok BOnpocoB;
TecTsr,
3agaun.

BrinosiHeHNE KypCcOBOTrO MPOEKTa DOKcrmiepTHasi OILIGHKA Ha OCHOBE TpeOOBaHUU K
COJIEP’KAHUIO KYPCOBOTO IIPOEKTA.



http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://primrosebank.net/computers/mtx/projects/mtxplus/cpu/cpld/quartus/ug_lpm_alt_mfug.pdf
http://www.easyelectronics.ru/

10.2. B kadecTBe KpHTEpHUEB OILEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS TPUMEHSETCS S5-0ayThbHas MIKaia OlEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIIHIA, KOTopasi puBeeHa B Tabumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BaThCS

100-0annpHas  1kana

MOAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpCUTETa,  IIpaBUia

HCIIOJIB30BaHHA KOTOpOﬁ, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepuu orieHKku ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

OreHKa KOMITETEHIUN

5-0ayuIpHas IIKaJIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €r0 U3JIaracr;

— OIIHpasACb Ha 3HAHUA OCHOBHOH n HOHOHHHTGHBHOﬁ JINTCPATYypBhI,

«OTJIIHOY o
GATTCHOY TECHO MPUBS3LIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MPAKTUICCKON
JESITEIbHOCTHIO HAPaBICHHUS;
— yMeJio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIC UM UJIEH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIIEUATM3UPOBAHHBIX MIOHITHUM.
— oOyyJaroluiicss TBEPI0 YCBOMII MPOTPaMMHBINA MaTepuai, rpaMOTHO U
[0 CYIIECTBY U3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI;
OPOLLOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;
p — YBSI3bIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAESITeIbHOCTHIO
«BAUYTCHO»
HaIPaBIICHUS;
— apryMEHTUPYET HAyIHBIC TTOJIOKCHUS;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— BJIaJICET CUCTEMO CIeIMaTu3UPOBAHHBIX MOHITHA.
— oOyyaronuiicss YCBOMJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepual,
M0 CYHIECTBY M3J1araeT €ro, OMMpasch Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOTyCKaeT HeCYNIECTBEHHBIC OMMMOKN M HETOYHOCTH;
«Yy/IOBJIETBOPUTEITHHOY .
— UCTIBITHIBACT 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUMN
«BAUYTEHO»
HATPaBIICHUS;
— cnabo apryMeHTHUPYET HayIHbIE MTOJIO0KEHNUS,
— 3aTrpynaHsieTcs B GOpMYJIUPOBAHUHU BBHIBOJOB U 000OIICHUH;
— YaCTUYHO BJIAJICE€T CHCTEMOH CIeMaTu3UPOBAHHBIX MOHITHA.
— oOyyaromuiicss HEe YCBOWJI 3HAYUTENBHONH 4YacTH MPOrPaMMHOTO
MaTtepuaia;
— JIONyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  TIPH
«HEYOBJICTBOPUTEIIHLHOY i
paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HalpaBICHUY;
«HE 3aU4TCHO»

— MCIIBITHIBAET TPYIHOCTH B MMPAKTUYECKOM PUMEHEHNUHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He GOopMYIUPYET BHIBOAOB U 00001IIEHUI.

10.3. TunoBele KOHTPOJIBHBIE 3a/IaHUSI WJIA NHBIE MAaTEPHAIIBI.
Bonpocs! (3agaun) asns 3K3aMeHa mpeJicTaBiIeHbl B Taduie 15.

Tabmuma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne H ( ) Kon
i epeveHb BOMPOCOB (3aj1a4) I HK3aMeHa HHMKaTOpA
1 PazpaboTka mornueckunx cxem Ha si3pike Verilog. O01mme NpuHITUIIEL. I1K-9.V.1
2 Pazpabotka jornueckux cxem Ha sizbike VHDL [1K-9.V.1
3 IToBeneHvyeckoe U CTPYKTYPHOE OMMCAHUE CXEM Ha si3bike Verilog I1K-9.V.1
4 MynbTUIIIEKCOPHI Ha si3bIke Verilog [1K-9.V.1
5 MynpTuniekcopsl Ha sizbike VHDL [1K-9.V.1




6 Jemmdpatopsl Ha s3bike Verilog [1K-9.V.1

7 JHemmudpatopsl Ha s361ke VHDL I1K-9.V.1

8 Hcnons3oBanne ycinoBHBIX oneparopos if-else Ha si3pikax Verilog 1 VHDL | T1K-9.V.1

9 [TapameTpu3zoBaHHBIC MOTYJIN Ha s3bIKE Verilog I1K-9.V.1

10 [TapameTpuzoBanHbie MOAYyU Ha si3bike VHDL I1K-9.V.1

11 YcrpoiicTBa ¢ mamsThIO Ha si3bike Verilog. Tpurrepsl u mapauienbHble [IK-9.V.1
PETUCTPBIL.

12 VYerpoiictBa ¢ naMsThio Ha sizbike VHDL. Tpurreps u napasieinbHbie I1K-9.V.1
PETUCTPBHI.

13 CrpuraroIime perucTpbl Ha si3bpike Verilog I1K-9.V.1

14 CaBuraromue peructpsl Ha si3pike VHDL [1K-9.V.1

15 Koneunblie aBToMaThl Ha si3bIKe Verilog I1K-9.V.1

16 Koneunrsie aBTomatsl Ha s3pike VHDL I1K-9.V.1

17 ACHHXPOHHBIN IBOWYHBIN CUETYHK Ha si3bike Verilog IIK-9.V.1

18 CUHXpOHHBIN ABOUYHBIN cUeTYHK Ha s3bike Verilog. [ToBenenueckoe IIK-9.V.1
OIMCaHUE.

19 CUHXPOHHBIN IBOMYHBIN CUETUUK C 3aIaHHBIM OCHOBAHHMEM CUETa Ha IIK-9.V.1
s3pike Verilog

20 KonbieBoii cuetunk JIxoHcoHa Ha si3pike Verilog IIK-9.V.1

21 [TapameTpu3yeMblil CUETUHK C 3aJaHHBIM OCHOBAaHHUEM CUYETa Ha SI3BIKE [IK-9.V.1
Verilog

22 CueTuuK ¢ 3aJlaHHBIM OCHOBaHHEM cueTa Ha si3bike Verilog. Ctpykryproe | I[1IK-9.V.1
OIMCaHue

23 Pa3pabotka popmupoBaTeneii UMIyIbCOB € 33JaHHBIMA BPEMEHHBIMU IIK-9.V.1
COOTHOIIICHUSIMU Ha s3bIKe Verilog

24 Pa6ora ¢ cumynstopom Modelsim Altera. TetOenu 15 npoBepKu [IK-9.V.1
JIOTHYECKUX CcXeM Ha s3bike Verilog

25 Pa6ota ¢ cumynsatopom Modelsim Altera. Terbenu s mpoBepku [IK-9.V.1
IIOCJIEI0BATEILHOCTHBIX ¢XeM Ha si3bike VHDL

26 Komnapartops! koJ10B Ha s3bike Verilog I1K-9.Y.1

27 Peanu3zanus BeiunciIuTENbHBIX onepanuii Ha s3bike Verilog. Cymmaropel u | [IK-9.V.1
BBIYUTATENH

28 Peanuzarus BeraricnuTensHbIX onepaius Ha s3bike Verilog. Ymaoxkurenu | [1K-9.V.1

29 [Ipeobpa3zoBarens IBOMYHOTO KOJA B IBONYHO-AECATUYHBIN Ha SI3bIKE [IK-9.V.1
Verilog

30 Monaynu O3V Ha s3sike Verilog I1K-9.Y.1

31 Monynu O3V Ha a3eike VHDL [1K-9.V.1

32 Monynu 13V Ha si3b1ke Verilog [1K-9.V.1

33 Mopynu 13V na s3eike VHDL I1K-9.V.1

34 Mopyns ayxnoptoBoro O3V Ha si3eike Verilog I1K-9.VY.1

35 Monyne 6ydepa FIFO O3V na si3sike Verilog I1K-9.V.1

36 Hcnons3zoBanne mudpoaHaaoroBeix npeodpazopareneid st pa3padoTKu I1K-9.B.1
1IM(POBBIX TEHEPATOPOB AHAJIOTOBBIX CUTHAJIOB 3a/IaHHOM (POPMBL.

37 [Toaxmrouenne anaaoro-mudpoBBIX Ipeodpa3zoBaTee ¢ I1K-9.B.1
MOCIIeJ0BaTeIbHBIM HHTEP(ENCOM Mepeaayu NTaHHbIX.

38 Amnanoro-uu¢ppoBblie mpeoOpa3oBaTesn: 00IIKe TPUHIMIIBI paboThI U [1IK-9.3.1
XapaKTePUCTHKH.

39 [udpoananoroseie mpeodpazoBarenu: o0IIKe TPUHIMIIBI paOOThI U [1IK-9.3.1
XapaKTePUCTHKH.

40 CxemoTexHHKa HU(POAaHATIOTOBBIX IpeoOpa3oBaTeieil Ha OCHOBE [IK-9.3.1

PE3UCTOPHBIX COOPOK.




41 Hudpoananororoe npeodpa3zoBaHNEe HA OCHOBE MTUPOTHO-UMITYJIBCHOM I1K-9.3.1
MOJYJISLINH.

42 CxeMoTexHHKa aHajaoro-nudpoBsIx nmpeodpasonareieii. [lapamnenbHplii I1K-9.3.1
ALIL

43 CxeMoTexHHKa aHajaoro-mupoBsix npeodpasoBareneit. AL I1K-9.3.1
M0CJIeIOBATEIbHBIX TPUOIMKESHUH.

44 CxeMoTexHHKa aHajgoro-mupoBsix npeoodpazosarencit. [ mopumansii AL | T1K-9.3.1

45 [TocnenoBarensHBIN HHTEPDEiic mepenaun qaHHBIX B Mukpocxemax AL u | [TK-9.3.1
JAV.NE

46 [TpuHIIMT TOCTPOEHUSI MHOTOKAHAJIBHBIX CUCTEM cOOpa TaHHBIX. [1K-9.3.1

47 [{udpoBbIe TOTEHITMOMETPBHI. I1K-9.3.1

48 Hcnons3oBanue mudpoaHagoroBeix npeodpazoBaresneii st pa3padoTKu I1K-9.3.1
IU(POBBIX TEHEPATOPOB aHAJOTOBBIX CUTHAJIOB 3aJaHHON ()OPMBI.
Bompocsr (3amaun) st 3aueta / qudd. 3auera npepacraBieHsl B Tadbmuie 16.

Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera

Ne [lepeuens BompocoB (3anaq) s qudd. 3ayera Koz

n/a ’ WHIUKAaTOpa

1 OcHOBHBIE TOHATHSI O IU(POBBIX YCTPONCTBAX. [1K-9.3.1

2 [Iporpammupyembie JOrHYECKHE HHTETpalbHble cXxeMbl. Xapakrepuctuky, | [1K-9.3.1
npuHuMI padotsl. [lpunnunel pazpadotku ycrpoiicts Ha I[IJINC.

3 KoMmb6uHanmonusie cxembl HUPPOBBIX yCTpoucTB. JIornueckue 31eMeHTh [1K-9.3.1
(JID): 3akoHbI anreOpsl JOrMKH, TUIIOBBIE JIO.

4 [TpunIMTIB pa3paboTKH KOMOWHAIIMOHHBIX CXEM ITU(PPOBBIX YCTPOHCTB. [IK-9.3.1
ITpumep.

5 DyHKIMOHAIbHBIE Y3J1bl HU(POBOH cXeMOTeXHUKH. JlemndpaTopsl. [1K-9.3.1

6 @DyHKIIMOHANbHBIE y3J1bl M POBOi cxeMoTexHUkH. IIudparopsl. I1K-9.3.1

7 CxemoTexHHKa peodpa3zoBaTesiell KOJA0B Ha OCHOBE Maphbl JemupaTop- [IK-9.3.1
mudparop

8 OyHKIMOHANbHBIE Y3716l HU(POBON CXEMOTEXHUKHU. MyIbTHILIEKCOPHI U [IK-9.3.1
JEMYIbTUILIEKCOPBI.

9 DneMeHTHI ¢ MaMAThio. RS-Tpurrepst [1K-9.3.1

10 DneMeHTHI ¢ MaMAThi0. D-Tpurrepsl [1K-9.3.1

11 DnEeMEHTHI ¢ aMAThIO. T-Tpurrepsl I1K-9.3.1

12 DneMeHThI ¢ naMAThio. JK-Tpurrepot [1K-9.3.1

13 OyHKIMOHANBHBIE Y3J1bl HUDPOBON cXeMOTeXHUKHU. [lapanienbHbie [1IK-9.3.1
PETUCTPBI.

14 OyHKIIMOHANBHBIE Y3JIbl HU(POBOM cxeMOoTexHUKH. CIaBUTaronye [1IK-9.3.1
PETUCTPBI.

15 @OyHKIIMOHANBHBIE Y3JIbl HU(PPOBOM CXEMOTEXHHUKH. Y HUBEPCATIbHBIE [1IK-9.3.1
PETUCTPBI.

16 OyHKIIMOHANBHBIE Y3JIbl HU(POBOM CXEMOTEXHUKH. ACUHXPOHHBIE [1IK-9.3.1
JIBOMYHBIE CYETYUKH.

17 OyHKIMOHAIbHBIE Y3716l HU(POBON cXeMOTEXHUKH. CUHXPOHHBIE [1K-9.3.1
JBOMYHBIE CYETUUKH.

18 CxeMOTeXHHKa CUETUMKOB C 3aJJaHHBIM OCHOBaHMEM cueTa Ha T- T1IK-9.3.1
tpurrepax. [Ipumep.

19 CxeMOTeXHHKa CUETUMKOB C 3aJaHHLIM OCHOBaHHeM cueTta Ha JK- T1IK-9.3.1
tpurrepax. [Ipumep.

20 CXeMOTEXHHUKA CUETYMKOB C 33JJaHHBIM OCHOBAaHMEM cueTa Ha D- I1K-9.3.1

tpurrepax. [Ipumep.




21 CrenuanbHble BUABI cueTYMKOB. CueTunk J[?KOHCOHA. I1K-9.3.1

22 CxeMOTexXHUKa JeUTeNIed YaCTOThl UMITYJIbCOB. [IpruMephl. I1K-9.3.1

23 Pazpabotka popmMupoBaTeneil mepuoaMIeCcKuX UMITYIbCHBIX I1K-9.3.1
IIOCJIEZI0BATEIBHOCTEN C 3a/laHHBIMU BPEMEHHBIMU COOTHOILIEHUSIMHU.
[Tpumep.

24 [Tapamerpuzyemsie moaynu B CAIIP Quartusll. KomOunanuonusie [1IK-9.3.1
YCTPOICTBA.

25 [Tapamerpuzyemsie moayiu B CAIIP Quartusll. CueTynku, perucTpsl. [1K-9.3.1

26 [TapameTrpuzyembie monyau B CAIIP Quartusll. DiemMeHTsI y3710B I1K-9.3.1
BBIYHCIIUTENIbHON TEXHUKU.

27 ITapamerpuzyemsie monyiu B CAIIP Quartusll. Onementsl namaru: I[13Y. | [1K-9.3.1

28 [TapameTrpuzyembie monyau B CAIIP Quartusll. Dnementsl namsaru: O3Y. | 11K-9.3.1

29 bnoku makpodyukumii B CAIIP Quartusll. KomGunannonnsie ycrpoiicta. | [1K-9.3.1

30 broxu makpodynkiuit B CAIIP Quartusll. Cuerunku. I1K-9.3.1

31 bnoku makpodyuakumii B CAIIP Quartusll. Peructpsr. [1K-9.3.1

32 bnoxu makpodynkuuit B CAIIP QuartusIl. DnemeHTsI y310B [1K-9.3.1
BBIYHCIIUTENIbHON TEXHUKU.

33 Onementsl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. Tpurrepst. [1K-9.3.1

34 OnemenTbl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. Cuetunku. I1K-9.3.1

35 OnemenTtbl mukpocxem TTJI tuna 74xxx B CAIIP Quartusll. Peructpsr. I1K-9.3.1

36 OnemenTbl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. [1K-9.3.1
MyJIbTUILUIEKCOPBI.

37 OnemenTbl MukpocxeMm TTJI tuna 74xxx B CAIIP Quartusll. [1K-9.3.1
JemmdpaTopsl.
Bomnpocs (3agaun) ass 3aueTa npeacrasieHsl B Tadbnuie 16.1.

Tabnuua 16.1 — Bonpocs! (3agaun) ass 3adeta / 1udd. 3aueTta

Ne N Kon

o epeyeHb BOMPOCOB (3aa4) 1Js 3a4eTa HHKATOPA

1 OO6uue ceenenus o HUPpoBbIX GunbTpax. JuckperHas nepenatoyHas [IK-9.V.1
GyHKIMS.

2 PacueTtHble pOpMyIIbI U1 ONpeIeeHNs] AUCKPETHOM NepejaTouHOM [IK-9.V.1
GyHKIIMN IMPPOBOro GUIbTpa 1o aHaJIOrOBOMY MPOTOTUIY

3 dopmar BemecTBeHHBIX uncen tuna float TIK-9.V.1

4 [IpuHIMn peanu3annuy peKypcUBHOTO HUPPOBOro GPUIbTpa Ha S3bIKE [IK-9.V.1
Verilog

[lepeuenr TeM [l KypCOBOTO TMPOEKTHUPOBAHUS/BBHIIIONHEHUS KYpCOBOW pabOTHI
npejacTaBieH B Tabmuie 17.
Tabnuna 17 — Ilepedern TeM UIst KypCOBOTO TPOEKTUPOBAHMSI/BBITIOTHEHUSI KYPCOBOM pabOTHI

Ne [IpumepHBIii TepedeHb TeM sl KypCOBOTO MPOEKTHUPOBAHUS/BBINOIHEHNS KYPCOBOI
n/n paboThI
1 [{udposoii Taitmep
2 [{udpoBoe ycTpolCTBO H3MEPEHUSI YACTOTHI
3 [{udpoBoii n3MEpUTEINH ATUTEILHOCTH UMIYIIHCOB
4 [{udpoBoit n3MepuTeNb BpeMEHH 3aJIep’KKH UMITYJIbCHBIX CUTHAJIOB
5 Y CTpoUCTBO yIpaBiIsieMOM 3a1€PKKU UMITYJILCHBIX CUTHAJIOB
6 CeJIeKTOp UMITYJIBCOB MO JIUTEIbHOCTH

Bompocel st mpoBeneHus TPOMEXKYTOUHOM aTTecTalli B BHJE

IpeICTaBICHBI B Tabnwuie 18.

TECTUPOBAHUA




Ta6muia 18 — [IpumepHsIii TepedeHs BOMPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IIEpeYeHb BOIIPOCOB IS TECTOB
WHJUKATOpa

1 [IpounTaiiTe TEKCT ¥ BBIOEPUTE OJIMH MPABUILHBIN OTBET: I1K-9.3.1

BribepuTe, kakas U3 KOMaH/ Ha si3bIke Verilog COOTBETCTBYET

HCIOJIb30BaHUIO TEPHAPHOTO OIEpaTopa:

1) assign y = ~x1 " x2 " x3;

2) assign y = (a==1) ? x1 : x2;

3) assign y = {x1, x2, x3};

4) assign y = (Q == 4'd9);

5)assigny=Q + 1'd1;
2 [Ipoananm3upyiite TaOIHUILy HICTUHHOCTH I1K-9.B.1

BXOJIHbIE ITIE€PEMEHHbIE BBIXOJIHAsI IEpEMEHHasl
x3 x2 x1 y
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 1
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 0

U COCTaBbTE IPOEKT IPOrpaMMBbl Ha si3bike Verilog, KOTOpbIi Oyaer
pean30BbIBaTh JAHHYIO 3aBUCHMOCTb BBIXOJIHOM IEPEMEHHOMN y OT
BXOJHBIX TIepeMeHHBIX X1, X2, x3. Bo nzbexxanvne HEOJHO3HAYHOCTH
I0JIy4a€MOT'0 PELIEHUs] IPOrpaMMa JODKHA yIOBIETBOPSITh
CJIEYIOIHM JOTOJIHUTEIbHBIM YCIOBUSIM:

- CJIELYET UCIIOJIb30BATh B KAUECTBE OCHOBBI JIOTHYECKOE YPaBHEHHUE,
COCTaBJICHHOE B AM3BbIOHKTHBHON HOPMAaJIbHOM coBepleHHOH (hopme,
6e3 KakoH-JINOO0 TOMOIHUTENIbHOW MUHUMHU3ALIUN UCXOAHOM (popMyIIBI;
MOPSAZIOK CIIEJOBAHUSI MUHTEPMOB JIOJIKEH COOTBETCTBOBATh
CJIEZIOBAaHUIO €TUHHIL B CTOJIOIE BHIXOHOM MEpEMEHHOMN TaOIUIIbI
HUCTUHHOCTH,

- CJIelyeT pealn30BaTh MPOrPaMMHBIN KOJl HA OCHOBE
noBeaeHuyeckoro (behavioral) cmoco6a onucanus, B 0JHYy CTPOKY (06e3
MCIOJIb30BaHUS TPOMEKYTOUHBIX IEPEMEHHBIX U 0€3 NCIOJIb30BaHUS
CKOOOK!),

- mabJIOH MPOTPAMMBI I0JKEH OBITh CIIEAYIOIUM (B HEM OCTaJIOCh
TOJILKO HalMcaTh MOJHOCTBIO CTPOKY, HAUMHAIOIIYIOCS € assign y =,
KOTOpasi cHabKeHa COOTBETCTBYIOLIUM KOMMEHTAPUEM, U TOJIBKO 3Ta
CTpOKa JIOJKHA ObITh MPUBECHA B KAUECTBE OTBETA Ha BOIPOC TECTA):

module example (

input x1, x2, x3,

output y

);

assign y = // BOT 3Ta CTpOKa JOJKHA OBITh HAIMMCaHA MMOJTHOCTHIO
endmodule




[Tpoananu3upyiite TEKCT MPOrpaMMbI Ha si3bike SystemVerilog [1K-9.3.1
module example (
input x1, x2, x3,
output y
)i
assign y = (x1 == (x2 " x3));
endmodule
Y BBIOCPUTE OJIMH MPABUIBLHBIA OTBET HA BOMPOC — KaKOH CTOJIOEI
COCTOSTHUU BbIXO/JIa Y, U3 IIATHU BO3MOKHBIX, YKAa3aHHBIX B Ta6HI/II_Ie
WUCTHHHOCTHU
BXOJIbI COCTOSIHUS BBIXOJIA Y
x3 x2 x1 Nel Ne2 Ne3 Ned Ne5
0 0 0 1 1 0 1 0
0 0 1 0 1 0 0 1
0 1 0 0 1 0 0 1
0 1 1 1 0 1 1 0
1 0 0 0 0 0 0 1
1 0 1 1 1 1 1 0
1 1 0 1 1 1 1 0
1 1 1 1 0 0 0 1
COOTBETCTBYET JIAHHOMY ITPOrPAMMHOMY KOJY:
1) Nel, 2) No2, 3) No3, 4) Ne4, 5) Ne5
[IpoananusupyiiTe TeKCT MporpaMMsbl Ha s3bike SystemVerilog: [IK-9.V.1

module example (
input clk,
input reset,
output [3:0] Q,
output cout
);
always (@(posedge clk or posedge reset)
begin
if(reset)
Q <=4'd0;
else
if(Q == 4'd9)
Q <=4'b0;
else
Q<=Q+14dl;
end
assign cout = (Q == 4'd9);
endmodule

1 BbIOEPHUTE MIPABUIIbHBIE OTBETHI U3 HUKETIEPEUNCICHHBIX |

1) mporpamma peayim3yeT MOJIyJIb ONIEPATHBHOTO 3aIIOMUHAIOIIETO
ycTpoiicTBa Ha 9 6aiiT, 2) mporpamMma peain3yeT CyMMHP YOI
CYETUMK C OCHOBAaHHUEM CUETa, PaBHBIM JIECATH, 3) MaKCUMaJIbHBII
BBIXOJIHOM KO/ Ha muHe (Q B TBOMYHOM npeacTaBieHuu paseH 1101, 4)




npu noaaye Ha Bxoj clk mocienoBaTenbHOCTH UMITYJIHCOB Ha BBIXOJIE
cout OyAyT BO3HUKATh UMITYJLCHI C IEPUOAOM OOJIBIIIE TIEPHOA
cienoBanus uMITysbeoB clk, 5) eciu Ha BXoJ reset mojjaHa Jorudyeckas
€MHUIIA, TO HA BBIXO/JIE COUt YCTAHOBUTCS YETHIPEXPA3PSAHBIN
JTBOWYHBIN Ko, paBHBI 0000, 6) ecnu B mporpaMme 3aMEHUTh CTPOUKY
if(Q == 4'd9) na crpouky if(Q == 4'd7), To Ha BeIXO/€ cout Bcerna OyaeT
YpOBEHb JIOTHYECKOT0 HYJISI.

[IpounTaiite TEKCT U yCTaHOBUTE COOTBEeTCTBUE. K KaK101 no3unuy, [1IK-9.B.1
JAHHOM B JIEBOM CTOJIOLE, TOA0EpUTE COOTBETCTBYIOLIYIO IIO3ULIUIO B
MIPaBOM CTOJIOLE. 3anUIIUTe BEIOpaHHbIE UG PHI 1101
COOTBETCTBYIOLIMMH OyKBaMHU.
B neBom cTon1ie nepeyrciaeHbl OnepaTophl sI3bIKa OMMCAHUS
anmapatypsl Verilog. 3Ha4ok ~ 0003Ha4aeT HHBEPCHUIO.
HaumeHnoBaHue 351eMeHTa Beinonzsemas onepanus

1 | nand(y, x1, x2); A | y=~(x1Vx2)

2 | and(y, x1, x2); b | y=~(~x1A~x2)

3 | nor(y, x1, x2); B | y=x1Ax2

4 | bnand(y, x1, x2); I' | y=~(x1Ax2)
[IpounTaiite TeKCT U BBIOEPUTE OJIUH IPABUIILHBIA OTBET: [IK-9.3.1
BriOepure, kakas U3 KOMaH Ha si3blke Verilog cooTBeTCTBYeET
IIPOrpaMMHOM peanu3aiuu Jorndeckou onepanuu Meximodaromee MJIN
(xor2) Hag mepeMeHHbIMA X 1 1 X2:
1) assign y = x1 " x2;
2) assign y = (x1==1) ? x1 : x2;
3) assign y = {x1, x2};
4) assign y = ~(x1 |x2);
5) assign y =x1 & x2;
[IpounTaiiTe TEKCT U BHIOEPUTE OMH MPABUIIbHBIA OTBET: [1IK-9.3.1
BriGepuTe, kakast komaH Ha si3bike Verilog cOOTBETCTBYET
IPOrpaMMHOM peanu3zaiuu jJoruyeckoit onepanuu M (and2) nan
MepeMEeHHbIMH X1 1 X2:
1) assign y = x1 " x2;
2)assigny = (x1==1) ? x2 : 1’b0;
3) assign y = {x1, x2};
4) assign y = ~(x1 |x2);
5) assign y = ~(x1 & x2);
[IpoananusupyiiTe TeKCT MporpaMMsbl Ha s3bike SystemVerilog: [IK-9.V.1

module example (

input logic clk,

output logic [3:0] Q

);

logic A;

always_ff @(posedge clk) begin
Q<={Q[2:0], A};
end

assign A =~Q[3];

endmodule

)41 BBI6epI/ITe MMPaBUJIbHBIC OTBCTHI U3 HUKCTICPCUNCIICHHBIX !
1) mporpaMma peaimzyet MOJIyJib ONEPATHBHOTO 3aIIOMHUHAIOIIETO




yCcTpolicTBa Ha 4 GaiiTa, 2) mporpaMma peaanu3yeT CyMMUPYIOIIHMA
CUYETUMK C OCHOBAaHHUEM CU€Ta, paBHBIM 16, 3) mporpamMma peaausyer
YeThIpexpa3psiHblil cueTunk [xoHcona, 4) mpu noaaye Ha Bxon clk
MOCIIEI0BATEILHOCTH UMITYJIHCOB Ha Bbixojae Q[3] OyayT BO3ZHHUKATH
UMITYJIBCBI ¢ IEPUOAOM B 8 pa3 OoJbllle eproja caea0BaHus
ummynscoB clk, 5) mepuon ciaenoBanus UMIYILCOB Ha Bhixoaax Q[0] u
Q[ 1] onguHakoBEIE, 6) IEPHO/T CIICIOBAaHUS UMITYJILCOB Ha Bbixoaax Q[0]
u Q[ 1] otnnuaroTcs B 2 pasa.

9 [IpoananuzupyiiTe TeKCT MporpaMMel Ha s3bike SystemVerilog: [IK-9.V.1
module example(
input logic clk,
input logic R,
output logic QO0, Q1
)i
logic [1:0] T;
logic [1:0] Q;
tff TFFO(.CLK(clk), .PRN(1'bl), .CLRN(R), .T(T[0]), Q(Q[0]));
tff TFF1(.CLK(clk), .PRN(1'b1), .CLRN(R), .T(T[1]), Q(Q[1]));
not(T[0], Q[1]);
or(T[1], Q[1], Q[O]);
buf w1(QO, Q[0]);
buf w2(Ql, Q[1]);
endmodule
1 BbIOEpUTE MTPaBUIIbHBIE OTBETHI U3 HUKEIEPEUNCIEHHBIX
1) nporpaMMma peauzyeTt AByXpa3psaHbli cueTuuk /[>koHCoHa, 2)
MporpaMMa peagu3yeT CyMMHUPYIOUINI CUETUUK C OCHOBAHHUEM CUETa,
paBHBIM 4, 3) mporpamMma peajan3yeT CyMMHUPYIOLUI CUETUHK C
OCHOBaHHUEM CU€Ta, paBHbIM 3, 4) mporpamMmma peannu3yeT BhIUNTAIOLINI
CUETUUK C OCHOBAHUEM CYeTa, paBHBIM 4, 5) nporpamma chopMupoBaHa
Ha OCHOBE CTPYKTYPHOTO cItioco0a onucaHus cXeMbl Ha si3bike Verilog,
6) mporpamMma cpopMrpOBaHa Ha OCHOBE MOBEJEHUECKOro criocoda
OMHCaHUs CXeMbI Ha si3bIke Verilog

10 [Ipoananu3upyiite TeKCThI porpamm Ha si3bike SystemVerilog. [Ipoexkt | [IK-9.V.1

coctouT U3 n1Byx monyneit — M.sv u N.sv (Top Level Entity)

module M(Out, S);
parameter [3:0] DATA = 8'b0000;
output Out;
input [1:0] S;

assign Out = DATA[S];

endmodule

module N(input x1, x0, output y);
M #(.DATA({1'bl, 1'b0, 1'b0, 1'b1})) M1 (Out (y),.S ({x1, x0}));
endmodule

Y BBIOEpUTE OJIMH NMPaBUWIBHBINA OTBET U3 HUKETIEPEUHCICHHBIX

1) B mpoekTe peain30BaH ABYXPa3psIHbIN JBOMYHBIN CYMMHPYIOIUN
CUETYHK, 2) B IPOEKTE PEaN30BaH MMOJIHBINH ASIHPPaTOp C ABYMS
BX0JIaMHU U YETHIPbMS BbIX0OaMH, 3) B IPOEKTE peaTn30BaH JOTUYECKUN




anemenT U-HE (nand2), 4) B mpoekTe peaan30BaH JOTUUECKHUHN JIEMEHT
Nckmouaromee NJIU ¢ nuBepcueil (xnor2), 5) B IpoeKTe peanu3oBaH
JBYXPa3psiHbIi cueTyrK [>KOHCOHA.

11

[Ipoananu3upyiite TEKCT IpOrpaMMsbl Ha si3bike SystemVerilog:

module example(input logic clock, input logic reset, output logic out);
typedef enum logic [1:0] {SO, S1, S2, S3} statetype;
statetype state, nextstate;
always ff @(posedge clock, posedge reset)
if (reset) state <= S0;
else state <= nextstate;
always comb
case (state)
S0: nextstate <= S1;
S1: nextstate <= S2;
S2: nextstate <= S3;
S3: nextstate <= S0;
default: nextstate <= SO;
endcase
assign out = (state == S1);
endmodule

U BBIOEpUTE OJIMH MPABUWIBHBINA OTBET U3 HUKEIIEPEUUCICHHBIX

1) B mpoekTe peasn30BaH ABYXPa3psAIHbIA JBOMUHBIN CyMMHUPYIOIIHMA
CUETYHK, 2) B IPOEKTE PeaTU30BaH JEIUTENb YaCTOThl UMITYJIbCOB B 4
paza, 3) B mpoekTte peanu3oBan Joruueckuii anementT U-HE (nand2), 4) B
IIPOEKTE pealn30BaH Jiornueckui sneMment Mcekmovaromee NN ¢
MHBepcHel (xnor2), 5) B MPOEKTe peain30BaH ABYXpa3psiIHbII CUETUNK
J>KOHCOHA.

[IK-9.V.1

12

[IpounTaiite TEKCT U BBIOEPUTE PABUIILHBIE OTBETHI.
BriOepure 3Hau€HUS CTPOKOBBIX NMAPAMETPOB, KOTOPBIE MOXKHO
nmojicTaBuTh B MeTo Python, peanuzoBanHblil CTpoKOi Kosa

sos = signal.butter (order, Wn,
btype='bandpass', output='sos')

BMECTO UMEIOLIETOCS TaM cerldac napamerpa 'bandpass’':
I)'sobel' ,2)'lowpass"',3)' frequency', 4)'bandstop"’,
5)'bessel’, 6)'highpass'

[IK-9.B.1

13

[IpounTaiiTe TEKCT U 3aNMUILNTE Pa3BEPHYTHI OOOCHOBAHHBIN OTBET.
Cdopmupyiite mporpaMMHBIN KOJ Ha s3bike System Verilog, KoTopbIit
o0ecneunuT NporpaMMHYIO pealn3aluio MyJbTUIUIEKCOpa C YETHIPbMSI
nHpopmannoHHbIMU Bxogamu X0, x1, X2, X3, nByXpa3psaHON MIMHON
azpeca S ¥ OIHUM BBIXOJIOM Yy, UCIIOJIB3YS B IPOrpaMMe TOJIbKO
YCIJIOBHBIE TEPHAPHBIE ONlepaTOpbl. IIpOeKT TOIKEeH conepKaTh TOJIBKO
OJIMH IPOrpaMMHBIN (aiin

[IK-9.B.1

14

[IpounTaiiTe TEKCT U 3aNUIIUTE Pa3BEPHYTHI 000CHOBaHHBIN OTBET.
Cdopmupyiite mporpaMMHBINA KOJT Ha si3bIKe System Verilog, KoTopbIit
00ecreYnT NPOrpaMMHYIO pealln3alluio MyJIbTUIUIEKCOPA C YEThIPbMS
nHpopMmanmoHHbIMHU BXogamu x0, x1, x2, X3, 1ByXpa3psTHON MIHHON
azpeca S ¥ OTHUM BBIXOZIOM Y, UCIIOJIb3YS B IPOIPaMME TOJIBKO
orepaTop MHOTOaJIbTepHATHUBHOTO BhIOOpa case. [IpoekT nomxen

[1IK-9.B.1




coJiepKaTh TOJIBKO OJMH MPOTPaMMHBIN (Haiii

15 [TpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET. [1IK-9.B.1
Cdopmupyiite mporpaMMHBIN KOJT Ha si3bIke System Verilog, KoTopblit
00€CTIeYnT MPOTPAaMMHYIO peaTU3aiio IBOMYHOTO CYMMHUPYIOIIETO
cueT4yHKa ¢ ocHoBaHHeM cyeta 10, mocpeacTBOM MOBEIEHYECKOTO
onucanus. B mpoekTe 1omKeH ObITh IPEAyCMOTPEH CUETHBIN BXOJ U
BXOJ1 aCHHXPOHHOTO cOpoca, BBIXO/1 IEPETIONHEHUS CUETUYUKA
pean30BbIBaTh HE HYKHO. [IpOEKT 10JKEeH coaepKaTh TOIbKO OJUH
MIPOrpaMMHBIN (aiiin

Kntoun npaBunbHBIX OTBETOB Ha TecThl pa3menieHbl B [lpunoxenuu 1 x PIIJ wu
HaxonATcsl y crnenuanuctoB no YMP kadenpsr 44, 3amectutens 3aBefyromero kapeapou u
PYKOBOAMTENSE 00pa3oBaTeNbHOM MPOrpaMMBl.

Cucrema olleHUBaHUS TECTOBBIX 3a/IaHUM MOKa3aHa B Tabymie 18.1.

Taomuma 18.1 — CucreMa OolleHHBaHUS TECTOBBIX 3aIaHUN

Ne VYka3zaHus 1o OLlEeHUBaHUIO Pesynbrat onieHuBaHuUs
(OamTbl, TIOMyYEHHBIC 32 BBHIMOJTHCHHE \
XapaKTEPUCTHKA MTPABHILHOCTH OTBETA)

1 3ananue 3aKpbITOTO THIIA Ha | [TomHOE coBmajzieHNe C BEPHBIM OTBETOM
YCTaHOBIICHHE COOTBETCTBUSl CUMTAETCS | OlleHUBaeTcs 1 GayioM, HEBEpPHBIH OTBET
BEpHBIM,  €CJIIM  YCTaHOBJEHbl  Bce | WK ero orcyrctBue — 0 OamioB (ambo

COOTBETCTBUS  (IO3MIIMM W3  OJHOTO | YKa3bIBACTCS «BEPHO» \ KHEBEPHO»)
CTONOmAa  BEPHO  COMOCTABJICHBI  C
MO3UIUSIMU IPYTOr0 CTOJNIOIA)

2 3ananue 3aKpBITOTO THIA Ha | [TomHOE coBmajzieHNe C BEPHBIM OTBETOM
YCTaHOBJICHHE MOCTIEI0BATENHHOCTH | OlIEHUBaeTCs 1 Oaniom, ecliu TOMyIIeHbI
CUMTAETCS BEPHBIM, €CIM TPABUIBHO | OMMMOKK WM OTBET OTCyTcTByeT — 0
yKa3aHa BCSl IOCTIE0BATEIbHOCTE TGP O6amioB (100 yKa3pIBaeTCS «BEPHOM\
CHEBEPHOY)

3 3amanue komMOuHHMpoBaHHOTO Tuna c | [logHOe coBmajeHHe ¢ BEPHBIM OTBETOM
BEIOOPOM OJIHOTO BEpPHOTO OTBETa W3 | OlleHWBaeTcs | OaliioM, HEBEPHBIA OTBET
YeThIpeX MPEeNIOKEHHBIX U 000CHOBaHHEM | HIIM ero oTcyrcTBue — 0 6amnoB (ambo
BBIOOpAa  CYMTAETCS  BEPHBIM,  €CJIIU | YKA3bIBAETCS «BEPHO»\ HEBEPHOY)
MPaBWIbHO yKa3aHa Iudpa U MPUBEICHBI
KOHKPETHBIE apryMEHTHI, HCIIOJIb3YEMBIE
TIpH BBIOOpE OTBETA

4 3ananue koMmMOMHMpoBaHHOro Tuna c | [logHoe coBnajeHue ¢ BEPHBIM OTBETOM
BBEIOOPOM HECKOJIBKMX BapHaHTOB OTBETA | OLEHWBaeTcCs | OaiioM, ecru JOMyIIeHbI
W3 TPENIOKEHHBIX W Pa3BEPHYTHIM | OMIMOKK WM OTBET OTCYTCTByeT — 0
000CHOBaHHEM BbIOOpa cuuTaeTcs | 6amuoB (MO0 YKA3bIBAETCS «BEPHOM\
BEpHBIM, €CJTM MPaBUJILHO YKa3aHbl U(PPHI | KHEBEPHOY)

W TIpUBEJEHBl KOHKPETHBIC apTyMEHTHI,
HCIIOJIb3YEMBIE TTPH BBIOOPE OTBETOB

5 3ajaHue OTKPBITOrO THIA C pa3BepHYThIM | [IpaBwibHBIE ~ OTBET  3a  3ajaHue
OTBETOM CUMTAETCs BEPHBIM, €CIIM OTBET | OLEHHBaeTcs B 3 Gayia, €ciu JOoIylieHa
COBMAJAET C ATAJOHHBIM IO COJEPKAHMIO | OAHA OIIMOKAa \ HETOYHOCTh \ OTBET
Y TIOJIHOTE MpaBWIbHBIN, HO HE TONHBIA - 1 Oai,
ecy JonyiieHo oosnee 1 ommoOKy \ OTBET
HENPaBWILHBIA \ 0OTBET OTCyTCTBYET — 0
OammoB (MO0 YKa3bIBAETCS «BEPHON\
«HEBEPHOY)




HNHCTpyKIHS 110 BBITIOJHEHUIO TECTOBOTO 3aIaHKs HAXOUTCs B Tabmmie 18.2.

Tabmuma 18.2 - UHCTpyKIHS 10 BBITOJHEHHIO TECTOBOTO 3aIaHUs

Ne Tun 3aganusa HNucTpykius
1 3asiaHue 3aKphITOrO TUIIA Ha [IpounTaiiTe TEKCT U YCTAHOBUTE
YCTaHOBJICHHUE COOTBETCTBHS COOTBETCTBHE.
K xaxmoit mo3umum, TaHHOM B JIEBOM
CTOJIOIE, TOI0EPUTE COOTBETCTBYIOIIYIO
MO3UIIMIO B TPABOM CTOJIOIIE
2 3ajaHue 3aKpbITOrO TUMA Ha [IpounTaiiTe TEKCT U YCTAaHOBUTE
YCTaHOBJICHHE MOCIIEA0BATEIIbHOCTH IOCJICAOBATECIILHOCTh
3anuImTe COOTBETCTBYIOUTYIO
MOCJIEIOBATEILHOCTH OYKB CJIEBa HAIPABO
3 3aianne KOMOMHUPOBAHHOT'O THIIA C [Ipounraiite TeKCT, BEIOCPUTE
BBEIOOPOM OJTHOTO BEPHOTO OTBETA U3 MPaBUJIBHBIN OTBET U 3aMUIIINATE
YEeThIpEX MPEIJI0KCHHBIX U apryMeHTbI, 000CHOBBIBAIOIIIKE BBIOOD
000CHOBaHHEM BBIOOpA OTBETA
4 3aanne KOMOMHUPOBAHHOT'O THIIA C [Ipounraiite TeKCT, BEIOCPUTE
BBEIOOPOM HECKOJIBKMX BaPHUAHTOB OTBETA | MIPABWIIBHBIC BAPUAHTHI OTBETA U
U3 MPEAJIOKEHHBIX U PA3BEPHYTHIM 3aMUIIUTe apPryMEHTHI, 000CHOBBIBAIOIIHE
000CHOBaHHEM BBIOOpA BBIOOP OTBETOB
5 3amaHue OTKPBITOTO THIA C pa3BepHYThIM | [IpounTaiiTe TEKCT U 3aNHIINTE
OTBETOM pa3BepHYTHII 000CHOBAaHHBIN OTBET

[lepeueHp TeM KOHTPOJIBHBIX PabOT MO NUCUUIUIMHE OOYYaroLIUXCsl 3a04HOH (OPMBI
o0yueHus, npecTaBieHbl B Tabauue 19.

Tabmuma 19 — [lepedeHb KOHTPOJIBHBIX PaboOT

Ne n/nn [lepeueHb KOHTPOJIBHBIX PabOT

1 MopenupoBanue (yHKIIMOHAIBHOTO 3JIeMEHTa IIU(PPOBON CXEMOTEXHUKU CEMEHCTBa
74xxx B Quartusll

2 Peanunzanus nonHopyHKINOHAIBHOTO aHAIOTa AJIEMEHTa IU(PPOBON CXEMOTEXHUKU
cemeiicTBa 74xxx Ha si3bIke Verilog

3 Peanunzanus nonHopyHKINOHATBLHOTO aHAJIora JIeMEeHTa UPPOBON CXEMOTEXHUKU
cemeiicTBa 74xxx Ha si3pike VHDL

10.4. Metoanueckue MaTepHabl, ONpEAEIISIONINE MPOLETYPbI OIICHUBAHMUS
WHAWKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEp)KaTCs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTUpYIOIIMX TMOPAIOK U NIPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHON aTTECTAIlMM O0YyJaroIInXCs
I'VAIL

11. Meroauueckue YKa3zaHusd IJisd 06yqa}0mnx05{ 10 OCBOCHHIO AU CIUIIIIMHBI

11.1. Meronuyeckue yKazaHus MJii OOYYAIOMIMXCS TIO OCBOEHHUIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAauY€HUE JIEKIIMOHHOTO MaTepuaia — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
IyOOKOE€ W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasHaueHme COBpEeMEHHOHN JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM AUCIUIUIMHBI, METOJIOB HAyYHOTO TO3HAHHWSA, HOBEHIIMX
JTOCTHIKEHUH HaydyHOUW MBICTU. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, AAaeT LEeNbHOE MPEJICTaBICHHE O AUCLUIUIMHE,
MIOKA3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuana:

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUN, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1EJIEBOM YCTAHOBKOM K Ka)K/I0H KOHKPETHOM TEME;

— TIOJIyY€HHE OIIBITa TBOPUECKOH pabOThl COBMECTHO € MPENOIaBaTEIeM;

— pasBuTHEe NPOPECCHOHATBHO-AETOBBIX KAaYeCTB M CaMOCTOSTEILHOTO TBOPYECKOTO
MBILLIEHHUS.

— TOsBIIEHHUE HEOOXOAMMOIo HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSITENIbHOM paboThI;

— IIOJIyYEeHUE 3HAHUKW O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIne Tofbl;

— Hay4yuTbhCS METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTH H
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  Pa3jIMYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O NOHMMAHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI MaTepuanm MOXET CONPOBOXKIAThCA JEMOHCTpauuend CclaioB U
UCIIOJIb30BAaHUEM pa3aTOYHOIO MaTepuajga IpU IPOBEIEHUU KOPOTKHX JUCKYCCUHl 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ACTbHBIX TEMATHUK I10 IUCIUIUIMHE.

CrpyKTypa npeiocTaBieHusl JEKIIHOHHOIO MaTepuaa:

— BBeJeHHE (COO0IIeHNEe TEeMBI, 1€, TJIaHa JICKIHH, UCIIOJIB3YEMbIX HICTOYHHKOB);

— OCHOBHas yacTh (MOJada CTPYKTYPHUPOBAHHOW Hay4yHOW MU y4ueOHOI mHopMaiuwy,
paccTaHOBKAa aKIIEHTOB, BBIBOJIBI MO KAXKIOMY IYHKTY);

— 3axmoueHre (0000IIeHHE OCHOBHBIX HaeH, (GOpPMYIHpOBaHUE OOIIMX BHIBOJOB IO
TEeMe).

11.2. MeTtonuueckue ykazaHus JjIs1 OOyYarOIINXCs 0 Y9aCTUIO B CEMUHApax
He npenycMoTpeHo y4eOHBIM MIIaHOM.

11.3. Meronuyeckue ykazaHus A7 OOYYAIOIIMUXCS IO MPOXOXKIACHUIO MPAKTHUYECKHUX
3aHATHH

[IpakTHueckoe 3aHSATHE SBISETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHu3anu y4eOHOTO
mpoliecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJaOIIMMUCS TOJT PYKOBOJICTBOM TPETIOIaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C 1EeJIbl0 YCBOEHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JTUCIUTITMHBI, MPUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM JCSITEIHHOCTH.

[enpro MpakTUYECKOTO 3aHITHSI ISl 00YJaOIIEerocs SBISETCS MPUBUTHE 00YJIAOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKOU JIESITEIBHOCTH MO U3YyYa€MOW TUCIUIIIINHE.

[Tnarupyemblie pe3yabTaThl MPU OCBOCHUH 00YUYAIONTUMCS PAKTHUECKUX 3aHSATHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe W JeTanu3allds 3HAaHWM TPH PEIICHUH
KOHKPETHBIX 3a]1ay;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYCHHS KOHKPETHOW Yy4eOHOMU
JTUCIHATIINHEL

— BBIPA0OTKAa CMOCOOHOCTH JIOTHUYECKOTO OCMBICICHHSI TIOMYyYEHHBIX 3HAHUW JUIS
BBITIOJTHCHMS 3aTaHHI;

— ofecrnieueHne palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOW W WHAMBHIYATBHOU (Gopm
o0OyueHusl.

TpeboBaHus K OPOBEICHUIO OPAKTHUUYECKUX 3aHATHNA




[IpakTuyeckue 3aHATHS MPOBOAATCS B ()OpME BBINOJHEHHUS PACUECTHHIX 3aJaHUM 1O
MOATOTOBKE JAaHHBIX sl peaym3anuu npoekta mudpooro ¢umstpa Ha [IJIMC. Temaruku
IIPAKTUYECKUX 3aHATUIN NPUBEIECHBI B TaOIULE 5.

11.4. Meronuyeckue ykazaHHs UIs OOYYalOIIMXCS IO BBITOJHEHHIO JaOOpaTOPHBIX
pabor

B xozme BeImoMHEHHS J1a0OpPaTOPHBIX paboOT OOy4aromMHCS [OJKEH YIriIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBAJU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 3KCIIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTEH U KOHTPOJIBHBIX MEPOIIPUATU.

Beinonnenue 51abopatopHbIX paboT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpenensieMoil y4eOHbIM IUTAaHOM, M OTHOCHUTCS K CpEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpHOOpeTeHHWE HAaBBIKOB WCCIEIOBaHHUS IPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUIUINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE U JETATM3alUs TEOPETHUYECKMX 3HAHWM, MOJTYYEHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOW  paboTbl ¢ J1abOpaTOpHBIM
o0opysoBaHHEM U pUOOpamu.

3ajanue ¥ TpeOOBaHUS K NPOBEJICHUIO JJaOOPaTOPHBIX PaboT

3amanus o 1a00pPaTOPHBIM pab0TaM COOTBETCTBYIOT ITO3UIIUSM MEPEUHS TAOTHUIIBI 6.

[Ipu BbInosHeHNH 1a00pPaTOPHBIX PabOT UCIIOIB3YETCsl ydeOHOE U3JaHKe:

Kapuno 0O.0. Pa3zpaboTka (yHKIHMOHAIBHBIX MOJAYyJeH IU(POBBIX YCTPOWUCTB Ha
[TJINC: na6. npaktuxym. CII16, I'VAII, 2024 r. - 124 c.

O0s13aTeNIbHBIM TPEOOBAHUEM SIBIISIETCS] HAJIMYKE Y CTYACHTOB HaBbIKOB padoThl ¢ I1K.

Crpykrypa u dhopma oTueTa 0 1a00paTOpHON paboTe

OOs3aTenbHBIM  SABJISIETCS HAIWYME TUTYJIBHOTO JIMCTA, H3J0XKEHUS Lenu paboThl,
NOpsJIKa €€ BBIMOJIHEHHUS U BBIBOJOB. JNEKTpoHHas (opma otuera (daitn B gopmare PDF)
pasmelaeTcs CTyA€HTOM B JIMYHOM KabuHete Ha caiite ['YAIL

TpeboBanust K 0hOPMIIEHHIO OTYETA O JIAOOPATOPHON paboTe
Vkazanbsl o URL http://guap.ru/guap/standart/prav_main.shtml

11.5. Metonuueckne yKazaHusi [JIs OOy4YalOMUXCA TO TPOXOXKIECHUIO KypCOBOTO
MPOEKTUPOBAHHUS/BBITIOIHEHUSI KYPCOBOU pabOTHI

KypcoBoil mpoekT mnpoBoauTcs ¢ Iefbi0 (GOPMHUPOBAHUS y OOYyYarolMXCs OIbITa
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/1au MPO(PeCCHOHANBHOM NesTeTbHOCTH.

KypcoBoii npoekT no3BoisieT 00yJaroemycs:

— CHCTEMAaTHU3UpOBaThb M 3aKPENUTh IMOJYYEHHBIE TEOPETUUECKHE 3HAaHUA U
OpaKTUYeCKHe YMEHUS B COOTBETCTBUHM C TpeOOBaHMSAMHU K YPOBHIO IOJITOTOBKH,
YCTAHOBJICHHBIMU TPOTPAMMON  TUCHMIUIMHBI  “CXEMOTEXHUKA’, MNPOrpaMMOW MOATOTOBKHU
OakanaBpa;

— TIPUMEHUTH TIOJyYCHHBIE 3HAHUS, YMEHUS M TPAKTUUECKHH OMBIT MPU PEUICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHaMHU MPOPECCHOHATBHON JIeATEIbHOCTU
110 HAIPABJICHUIO;

—  YIIIyOUTb TEOpETHYECKHE 3HAHHS B COOTBETCTBUHU C 33JaHHON TEMOM;

— cdopMupoBaTh yMEHHUS MPUMEHSTh TEOPETUYECKHE 3HAHHUS TIPU PELICHUU
HECTaHJApTHBIX 33]1a4;


http://guap.ru/guap/standart/prav_main.shtml

— TPHOOPECTH OMNBIT aHAJUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboThl H
c(OpMHPOBATH COOTBETCTBYIOLUE YMEHHUS;

— cdopmupoBaTth yMeHHS pPabOTBI CO CHEIHAIBLHOW JIMTEPATYpOH, CIPaBOYHOM,
HOPMATHUBHOM M MPAaBOBOM TOKyMEHTAlMEH 1 HHBIMU MH()OPMAITIOHHBIMU UCTOYHHKAMH;

— chopmupoBaTh yMeHHs (QOPMYJIHUPOBaTH JIOTMYECKH OOOCHOBAaHHBIE BBIBOJBI,
HPEUIOKEHUS U PEKOMEHIAllUH 10 Pe3yJIbTaTaM BBIIIOJHEHUS PaOOTHI;

—  pa3BuTh Npo(hecCHOHATBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4aroIIerocs;

— Ppa3BUThb CUCTEMHOE MBIIUIEHUE, TBOPYECKYI0 HHUIMATHBY, CaMOCTOSTEIbHOCTD,
OpPraHM30BaHHOCTh U OTBETCTBEHHOCTh 32 IPUHUMAEMBbIE PEILICHUS;

— chopMupoBaTb HaBBIKM IUIAHOMEPHOH pEryiaspHOMl paboTel HaJ pelieHUueM
IIOCTaBJICHHBIX 3a/a4.

CTpyKTypa NOsICHUTENIbHOM 3aUCKU KYpCOBOU pabOThI / IpOeKTa

[Ipu BBINONHEHHH KypCOBOM pabOThl PEKOMEHAYETCS NPUICPKUBATHCS ClENYIOIIEH
MOCJIEI0BATEIbHOCTH

- IPOBOJUTCSI aHANU3 3aJlaHusl HAa KypCOBOE NPOECKTHUPOBAHUE U OIpPEAEAeTCS MOPAIOK
pa3paboTKu yCTPONCTBa,

- pa3zpabaThIBaeTcs CTPYKTYpHas CXeMa yCTpOiCTBa,

- pazpabateiBaeTcs mpoekT g peanmmzanuu  Ha [IJIMC, nubGo mocpenctBom
CXEMOTEXHUYECKOTO MPOEKTUPOBAHUS, JINOO HA S3bIKE ONKUCAHUS allapaTypbl, B COOTBETCTBUU C
MPEIOYTEHUSIMU 00yUaIoIIerocs,

- OCYUIECTBIIIETCS MOJIETITMPOBAaHUE pa3padOTaHHOIO YCTPOICTBa,

- OCYUIECTBIIAETCS MOI00P dIIEMEHTHOU 0a3bl ISl peain3alii yCTPOUCTBa,

- IPOBOJUTCSI 3CKU3HOE IPOEKTUPOBAHNE KOHCTPYKIUU YCTPONCTBA.

TpeboBanust k 0hopMIIEHUIO TOSICHUTENbHON 3alIMCKU KYPCOBOM pabOThI / MPOEKTa

B nosicHuTensHOMN 3anmucke He0OOXOAUMO MPEICTABUTD CIEAYIOIINE Pa3/Iebl:

- BBeleHue - 1 crp.,

- TEOPETUYECKHE CBEIECHUS O pa3pabaThlBAEMOM YCTPOWCTBE M €ro CYIIECTBYIOIIUX
aHasorax - 2-4 ctp.,

- pa3pabotka npoekra s [IJIUC — 6-10 ctp.,

- OIIMCaHMe Pe3yJbTaTOB MOJEIMPOBAaHUs pabOThl ycTpoiicTBa - 2-3 ¢Tp.,

- BEIOOp 2JIEMEHTHOM 0a3bl AJIs peain3aluu ycrpoicTna - 3-4 cTp.,

- 3CKU3HOE MPOEKTUPOBAHNE KOHCTPYKIIUHU YCTpOHCTBA — 2-3 CTp.

- 3aKiIr04eHue — 1 cTp.

- CIIMCOK MCIOJIb30BaHHOW JIUTEpaTypsl - 1 cTp.

- IPUJIOKEHHE (CKPUHILOTHI CXEM, JIMOO TEKCT MPOrpaMMBbl, peau3yromeil MpoeKT
YCTPOMCTBA Ha S3bIKE ONMMCAHUS alllapaTypsl)

11.6. Meronnyeckue ykazaHus IJs 00y4aroMIMXCcs MO MPOXOKICHHIO CaMOCTOSITENEHOM
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENBHON pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
33JIJaHUI0 M TIPU METOJAMYECKOM PYKOBOJCTBE IPEIOAaBareis, HO 0e3 ero HelmoCpeICTBEHHOTO
y4acTusl.

B mporecce BBIONHEHHS] CaMOCTOSATEIBLHON pabOThI y oOydarorerocs (GopmMupyercs
1enecoo0pa3Hoe IaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
N HaBBIKM B YCBOCHHMHU W CHCTCMaTHU3allUU HpI/IO6peTaeMBIX 3HaHHI>i, o0ecIieunBaeT BBLICOKHI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, TMOMOTaeT TNOMYyYUTh HABBIKA TIOBBIIICHUS
MpoQeCCHOHATIBHOTO YPOBHSI.

MeToaudyeckuMi ~ MaTepualaMH,  HAMPaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00ydJaromuxcs, IBISIOTCS

- yueOHO-METOJUYECKUE MaTepHUaIbl 110 IUCIUILINHE,



- MCTOAUYCCKUC YKa3aHUs IO BBINTOJHCHUIO KOHTPOJbHBIX pa60T (IIJ'DI 06yqafonmx051 10
3a04HOM (popMe 00yUeHUs)

11.7. MeTonuueckne yKa3zaHHUs I OOYYalONMIUXCSA IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCIIEBAEMOCTH IIpPEeIyCMaTpUBAaeT KOHTPOJb KadyecTBa 3HAHUI
00y4aromuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMECTpa C IIEJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUcUUIUIMHBL.  Tekyiiell KOHTpOIb OpraHu3yercss MOCPEACTBOM HAUMCICHUS PEHTHHIOBBIX
0ayuIoB 3a BBINIOJHSIEMbIE B Ipoliecce oOyueHus nabopaTopHbie paboTh. B Hauane cemecrtpa
YCTAQHABJIMBAIOTCS IpE/EIbHbIE JaThl BBIIOJIHEHUS JIAOOPATOPHBIX pPabOT U  KOJMYECTBO
pPEUTHHTOBBIX OauIoOB 3a Kaxayl pabory. CymMmapHOe KOJIMYECTBO OajuloB 3a Bce
1a0opaTOpHbIE U/UIIHM NMPAKTHYECKUE PaOOThI, BBIITOIHAEMbIE B TEUCHHE CEMECTPa, TOJHKHO ObITh
YCTAHOBJICHO TIpernojaBareieM He Huxke 60. HapymeHue CpoKoOB BBITOTHEHHS PAOOTHI
(HecBOEBpEMEHHas 3arpy3ka oTdera B JIMYHBIA KaOuHeT cTyaeHTa Ha caiite I'YAII) sBnsercs
OCHOBAHMEM ISl CHIDKEHUSI PEUTHHIOBBIX OAiJIOB 3a JaHHYIO pabory BaBoe. [lpu BeiBIeHUM
(dakTOB HETOOPOCOBECTHOI'O 3aMMCTBOBAHUS MaTepualla C OTYETOB JPYTUX CTYAECHTOB Oaslibl 3a
paboTy MOryT OBITh CHIIKEHBI JOTOJHUTENBHO, BIUIOTH A0 HYNA. PedTHHTOBBIE Oasuibl
YUUTBIBAIOTCS MIPH NIPOBEJAECHUN UTOTOBON aTTECTALUU 110 AUCLUILIIMHE.

11.8. MeTtoauyeckue ykazaHus AJig OOyYaIOLIUXCS MO MPOXOXKICHUIO MPOMEXKYTOYHON
aTTECTaIUH.

[Ipomexyrounas  arTectanus  OOydalOIIUXCS — MpeAycMaTpUBaeT  OIICHHBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3y/IbTaTOB OOy4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpPOBaHHBI 3a4eT — 3TO0 ¢GopMa OIEHKA 3HAHWH, TOTYyYCHHBIX
00yJarImMUMCS IPH U3YYCHUH JUCIHUILTUHBI, TIPU BBIMIOTHCHHH KYPCOBBIX MTPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HCCIEAOBATENBCKUX PAOOT M MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OIIEHKOU
«OTIUYIHOY, «XOPOIIOY, «YIOBJICTBOPUTEITLHO, «HEYIOBJIETBOPUTEIHHO.
JuddepenunrpoBaHHbIil 3a4€T MPOBOAUTCS B MIEPUO]T 3a4ETHON HEJIETH B 5-M ceMecTpe.

— »9K3aMeH — ¢opMa OIEHKM 3HAaHMM, TOJYYCHHBIX OOydYaromuMcs B TIpoliecce
W3YYEHHUS BCEW MUCIUILUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIHHOU paboThl, CIOCOOHOCTH
NPUMEHSTh WX JUISl PEIICHUs NPAKTHYECKHX 3a7ad. OK3aMEH MPOBOAWTCS B IEPHOT
HK3aMEHAlIMOHHOW ceccud B 6-M ceMecTpe U 3aBeplIaeTcsl aTTECTAllMOHHOW OIIEHKON
COTIUYIHOY, «XOPOIIIOY, KYAOBICTBOPUTEIHHOY, KHEYTOBICTBOPUTEIHLHO.

— 3a4eT — 3TO (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYaIOIIUMCS B XO/€ U3yYCHHS
yueOHOM MTUCIUTUTMHBI B LIEJIOM UJIM IPOMEXYyTOuHas (10 OKOHYaHHH CEMECTpa) OIIeHKA 3HAHUU
00ydJaronmMcs 1o OTIEIBHBIM pa3jienaM JUCIUIUIMHBI C aTTECTAIMOHHOW OIICHKOM «3a4TeHOY
WIH «HE 3a4TE€HOY». 3a4eT MPOBOIUTCS B TIEPUOJI 3a4ETHON HEAETHU B 7-M CEMECTpeE.

Kaxnomy obyuaromemycs kak Ha aud@. 3adere, Tak U Ha YK3aMEHE BbIAAeTCs OUJeT, B
KoTopoM OynmeT 2 Bolpoca MO TeMaM, PAacCMOTPEHHBIM Ha JEKIMOHHBIX 3aHATHsAX. Ha
MOATOTOBKY OTBETOB Ha 00a Bompoca maeTcs 2 akaaeMu4eckux uyaca. [lpu crmaue
TEOPETUYECKOr0 MaTepuala IUCIHUIUIMHE Ha 3a4eTe OOydJaroluiics MOXeT moixydutb 1o 40
perTuHTOBBIX OayuioB (mo 20 GamtoB 3a Kaxabld Bompoc). Ha 3adere maeTrcst oauH BOMpoOC U3
CIIUCKa, TpejcTaBleHHOro B Tabmuie 16.1, 3a OTBET Ha KOTOPHIH MOXHO MONYy4uTh A0 20
peUTHHTOBBIX OauioB. Bo Bcex ciay4asx Oajulbl CHMDKAIOTCS TIPH BBISABJICHUH B OTBETE
HETOYHOCTEH, OITMOOK, HETIOJTHOM OTBETE.

JuddepeHIMPOBaHHBIN 3aYeT, SK3aMEH WJIM 3a4eT CUYHMTACTCS CIAaHHBIM, €CIIH CyMMa
HaOpaHHBIX OOydJaroImuMcs OaioB (B TEUEHHE CEMECTpa IMPHU BHIOJHEHUH J1a00paTOPHBIX
W/WIM TPAaKTUYECKUX padoT M HEMOCPEACTBEHHO Ha 3aueTe, Audd. 3ayete MO0 Ha 3K3aMeHe)
nocturaet 55 unm 6onee.

Kputepuu BbICTaBlIeHUs OLICHKH 110 UTOTOBOM CyMMe HaOpaHHBIX 0aJUIOB ClEeayIOIIKE:

—- MeHee 55 — HEeyI0BIIETBOPUTEIIBHO,



—- 0T 55 10 69 — yIOBIETBOPUTENBHO,

—- ot 70 go 84 — xopotiio,

—- 85 u 6osee — OTIAUYHO.

Kpurepuu caaum 3a4era 1o uTOroBoii CyMme HaOpaHHBIX OAJIJIOB CIICTYIOIITHE
— MeHee 55 — He 3auTeHo,

— 55 u 6oaee — 3aUTeHO.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILIAHBI

JlaTta BHECeHUs
W3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusI
Kadeapsl

Iommuce
3aB.

kadempoit




