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1 OBIIASA XAPAKTEPUCTHUKA ITPOI'PAMMBbI
1.1 Ieab peaqn3anuyu NpPOrpaMmbl

Henpto peanu3anuu JOMOJHUTEIBHONH MPO(ECCHOHANBHONW MPOrpaMMbl  MPO(HECCHOHAIBHON
neperoarotoBku  «lIpoexktupoBanne Ha FPGA» sBisiercs TpHOOpETEHUE CHUCTEMHBIX 3HAHHWHA IS
BBITIOJTHEHUSI HOBOTO BHJA NMPO(ECCHOHANBHOW NESATEIbHOCTH B c(epe MPOSKTHPOBAHUS YCTPOUCTB H
CUCTEM Ha COBPEMEHHOM 3JIEMEHTHOU 0a3ze — MporpaMMHPYEMbIX JTOTMYECKHX MHTETPAIbHBIX CXEMaxX, C
HCII0JIb30BAHNEM SI3bIKOB ONMCAHUS anapaTyphl.

[Iporpamma mnpodeccHoHaNbHONW MEPEeNnoOArOTOBKM pa3paboTaHa € yY4eTOM THOTPeOHOCTEH
COTPYIHUKOB BBICOKOTEXHOJIOTHYHBIX TPOM3BOJCTB, B OOS3aHHOCTH KOTOPBIX BXOAWUT pa3padoTKa,
MOJENUPOBaHNE U BepUPUKAIUSA CIO0KHO(MYHKIIMOHATBHBIX OJOKOB, a TakXke IPOEKTUPOBAHUE
ANIEKTPUYECKUX CXEM LHU(POBBIX 3MEKTPOHHBIX YCTPOMCTB, peaju3yolue TpeOyemble JOTHUECKUe
(GyHKIMH.

[Iporpamma pazpaborana Ha ocHoBaHuu TpodeccuonansHoro cranmapra 40.040 «Uwxenep B
o6sacTu pa3paboTKu MUPPOBHIX OMOIMOTEK CTAHIAPTHBIX SUEEK M CIOKHO(DYHKIIMOHAIBHBIX OJIOKOBY,
YTBEPKJACHHBIN MprUKa3oM MUHHCTEPCTBA TpyJa M coluaibHOM 3amuTel Poccuiickoit @enepaunu ot 10
utonst 2014 r. Ne456H (3apeructpupoBad MunucrepctsoM roctuninu Poccuiickoit denepanuu 18 aBrycra
2014 r., peructparmonHsiii Ne 33630), ¢ u3MeHeHHeM, BHECEHHBIM MpHKa3oM MuHHCTEpCTBa TpyAa U
couuanbHOM 3amuThl Poccuiickoit ®eneparmuu ot 12 gexabps 2016 1. Ne727H (3apeructpupoBaH
MunucrepctBoM roctuituu Poccuiickoit @enepannu 13 saBaps 2017 1., peructpammonssiii Ne 45230),
npodeccuonanpHoro cranaapra 40.016 «Mmxenep B 001acTH MPOCKTUPOBAHUS M COMPOBOKICHUS
MHTErpalbHBIX CXeM U CHCTeM Ha Kpucrtamie» (yrBepxkaeHHbI Ilpukazom MuHucrepctBa Tpyna u
cormanbHOM 3amuThl PO 11 anpens 2014 r. Ne241 H) ¢ yuetom TpeboBanuii DeaepaqbHOTO 3aKOHA OT
29 nexabps 2012 r. Neo 273-®3 «O6 o6pazoBanuu B Poccuiickoit deneparuny, npukaza MuHucTepcTBa
obpazoBanusi u Hayku P® ot 01.07.2013 Ne 499 «O6 yrBepxacHuu Ilopsnka opraHuzamuu u
OCYILIECTBJICHUSI ~ 00pa3oBaTeNbHONW  NEATENBHOCTH 1O  JOTOJHUTEIbHBIM  MPO(eCcCHOHATbHBIM
IporpaMMam» K pe3yibTaTaM OCBOEHHUSI 00pa30BaTENIbHBIX MPOTpaMM U METOAMYECKUX PEKOMEHIAIUil
o pa3paboTKe JOMOJHUTENbHBIX NPO(GECCHOHATBHBIX MNPOrpaMM Ha OCHOBE Mpo(deccHoHaTbHBIX
crangapToB ot 22 ampeins 2015 r. Ne BK-1032/06.

1.2 XapakTepucTHKa HOBOW KBAJM(PUKAIUH U CBA3AHHBIX ¢ Heil BUI0B NpodeccHoHATbHOMI
JAeSITeJIbHOCTH, TPYAOBbIX PYHKUMI U (MJIM) YPOBHE KBaIupuKanuu

W3ydyenue naHHOW mporpaMMbl HampaBlieHO Ha (OPMHpPOBAaHHE W COBEPILIEHCTBOBAHHE Y
CIIyIIaTenei caeayonX KOMIEeTEeHII:

[1K-1- Pa3pabaThiBaeT anmapatHbie pelIeHUs B 00IaCTH MUKPOIIPOIIECCOPHON U ITUPPOBON TEXHUKH.
(CriocobHoCTh K pa3pabOTKe ammapaTHBIX pEIICHHH B 00JacTH HUPPOBOM CXEMOTEXHHKH U
AIIEKTPOHUKH).

3HaTh:

- OCHOBBI METOJMKH IPOCKTUPOBAHUS KaK OTACIBbHBIX OJOKOB M (YHKIMOHAJIBHBIX Y3JI0B
M (POBON CXEMOTEXHUKH, TaK U IU(PPOBBIX CUCTEM B LIEJIOM;

- TPUHIIMIGI IPEACTABICHUS THUIOBBIX JUCKPETHBIX YCTPOUCTB;

YMeTs:

- OMHCHIBAaTh M MOJEIUPOBATH CHEIHATIN3UPOBAHHbBIE IIM(PPOBBIE YCTPOMCTBA CPEHEN CI0KHOCTH;

- peanu30BbIBaTh CTaHJIAPTHBIC (DYHKIIMOHAIBHBIE Y3J1bl U OJIOKU AIIEKTPOHHBIX CUCTEM;

Bnaners:

- HaBBIKAMU OMUCAHUS OTAENBHBIX OJTOKOB M (YHKIIMOHATBHBIX Y3JIOB IU(MPOBON CXEMOTEXHHKHU
npu npoekTrupoBanuu Ha FPGA ¢upmsr Altera;

- HaBBIKAMU pa3pabOTKH, MOJICTUPOBAHUS M CUHTE3a JUCKPETHBIX YCTPOUCTB.

[1K-2-CriocoGHOCTb K MMPUMEHEHHIO cucTeM MojienupoBanus u cpeacts CAIIP.



3Harb:

- TPUHIMIB  TOBEACHYECKOTO U  CTPYKTYPHOTO MOJICIUPOBAHHS IM(POBBIX  YCTPOUCTB,
MPOEKTHPYEMbIX Ha OcHOBe FPGA,;

- OCHOBHBIE (pyHKIIMHU Cpeabl mpoeKkTupoBanus Quartus;

- TOPSJIOK JIEHCTBUI MpH pa3paboTKe HU(PPOBBIX YCTPOMCTB M MOJCIUPOBAHUH PAOOTHI IIPOEKTA B
cpene mpoektTupoBanus Quartus.

YMers:

- paspabaTbIBaTh MOJIENIH OTACIBHBIX (PYHKIIMOHAIBHBIX OJIOKOB U Y3JIOB B Cpe/ie IPOCKTUPOBAHUS
Quartus ¢ ucnosp30BaHUEM TpapUIECKOrO PEAAKTOpPA CXEM M KOMITHIISATOpPA KOJIA HA S3bIKE ONMUCAHHS
anmnaparypsl;

- BbIOMpaTh M MCIOJIB30BaTh IIA0JIOHBI U MPECEThl CTaHJAPTHBHIX (DYHKIMOHAJIBHBIX OJOKOB IpU
pa3zpaboTke U(PPOBHIX YCTPOUCTB;

- MOJETMPOBaTh paboTy MU(POBBIX YCTPOUCTB B Cpefie MpoeKTUpoBanus Quartus.

Bnaners:

- HaBbIKaMU CO3JIaHUS U YIPaBIEHUS IPOEKTOM B cpejie poekTHupoBaHus Quartus;

- HaBbIKAaMU pa3pabOTKH, MOJEIUPOBAHUS U CHHTE3a JUCKPETHBIX YCTPOHCTB B cpene
npoektupoBanus Quartus;

- HaBbIKAMU NPUMEHEHUs IIa0JIOHOB U MPECETOB CTAaHIAPTHBIX (YHKIHOHAJIBHBIX OJIOKOB MpHU
pa3zpaboTke 1U(POBBIX YCTPOUCTB.

[TK-3-CriocoOHOCTh K pa3pabOTKe BCTPAaWBAEMOr0 IPOTPAMMHOTO oOOecreueHus i MU(POBHIX
CUCTEM.

3HaTh:

- THIOBBIE CHHTAKCHYECKUE KOHCTPYKIIMU A3bIKOB onucanus ammapatypsl VHDL/Verilog;

- TIPUHIMIEI TPEICTABICHUS THIIOBBIX MHU(POBBIX YCTPOWCTB HA S3BIKAX OIMUCAHUS amlllapaTyphbl
VHDL/Verilog;

YMers:

- ONHUCHIBAaTh  CIEIUATU3UPOBAHHBIE  IUQPPOBBIE  YCTPOWCTBA  CpPEIHEH  CIOXHOCTH  C
WCIIOJIb30BAHUEM SI3BIKOB OITUCAHHUS allllapaTyphl;

- MHcaTh CHHTE3UPYEMBIH KO Ha sA3bIKax omucanus ammaparypsl VHDL/Verilog;

- mHcaTh TeCTOBble Moayiau (testbench) w ompenensTh KOHCTPYKIMHU S3bIKA, MpEIHA3HAYCHHBIC
TOJIBKO JUTSI MOJICTTHPOBAHUS;

- peaJM30BbIBAThH CTAHIAPTHBIC KOHCTPYKIIMH Ha si3bIKax onmucanus amnmaparypel VHDL/Verilog;

- OCYIIECCTBJISTh BEPXHCYPOBHEBYIO HWHTErpalvio NHUQPOBBIX CUCTEM ©  HPOTPAMMHBIX
KOMIIOHEHTOB;

- peaJM30BBIBATh CTaHAAPTHBIC (PYHKIIMOHAIBHBIC Y3JIbl M OJIOKU 3JICKTPOHHBIX CHCTEM Ha SI3BIKAX
onucanus anmnaparypsl VHDL/Verilog;

Bnaners:

- naBbikamu ontuMmszanuu VHDL/Verilog koga mist 6osiee MOMHOTO M THOKOrO HCIIOJIB30BaHUS
anmapaTHbIX pecypcoB FPGA dupmer Altera;

- HaBBIKaMU pa3pa0OTKH KOJa Ha s3bIKE ONMCAHMsI alliapaTyphl B cpejie MpoeKTupoBanus Quartus;

- HaBbIKaMHU pa3paboOTKH, MOJECTUPOBAHUS M CHUHTE3a JUCKPETHBIX YCTPOWCTB Ha 0aze HX
SI3BIKOBOTO OTIMICAHMS,

- HaBBIKAMU CO3J]aHUs TECTOBBIX MOAyNeH (testbench);

- HaBbIKAMHU UCIOJB30BaHUS BO3MOKHOCTH TEKCTOBOTO BBOJA/BBIBOJA Ha SI3bIKaX OMHCAHUS
ammmaparypsl VHDL/Verilog;

- HaBbIKAMU HAMHMCAHUA MApaMETPU3UPYEMOTO KOJIa ISl TOBTOPHOTO MCTOIH30BAHUS MPOEKTA.

YpoBeHb pa3BuTHs KoMIeTeHnuii o okoHuanuu ocBoenus JI1IT [T — 6a3oBerii.
Jlumam, yCHemHO OCBOMBIIUM IMPOrpaMMy TpodeccHoHalbHON MEepernoAroTOBKA W MPOIIEIIIUM
WUTOTOBYIO AaTTECTAIMIO, BBIJACTCS IUIUIOM O Mpo(ecCHOHANBHOW MepenoaroToBKe C MPUCBOCHHEM
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kBanmuukanuu «CrenuanucT no pa3paboTke GyHKIMOHATBLHOTO OMMCAHUS U TEXHHMYECKOTO 3aJaHus Ha
CUCTEMY Ha KPUCTAJLIEN.

1.3 Tpe6oBaHus K YPOBHIO NOATOTOBKH MOCTYNAIOLIEr0 HA o0y4eHHe, HEOOXOAUMOMY LISl
OCBOEHHS IPOrPaAMMBI

K ocsoenuro JAIIII ITIT nomyckaroTcs:

— JINIIA, UMEIOIIHNE cpeiHee MpodeCCHOHATBHOE U (MJIH) BEICIIee 00pa3oBaHUE;

— I, TOJyYaroIue cpeHee npodeccuoHanbHoe U (UiH) BeIciee 00pa3oBaHue;

— nuua, ocsouiuue OITOIT BO OakanaBpuara — B 00beMe HE MeHee IepBOro Kypca (0akajiaBpsl 2-To
Kypca);

— muua, ocsoumre OIIOII BO cnenmanurtera — B 00beMe He MeHee NEpBOrO U BTOPOTO KYpCOB
(cmenmanucThl 3-TO Kypca);

— MarucTpaHThl HE MOTYT Y4aCTBOBATb.

1.4 O6bem JAIIII u popma o0yuenus

O6wem JIIII, koTopbIil BKIIOYAET BCE BU/IBI ayIMTOPHON U CAMOCTOSATENBHOM pabOThI CIyIiaTess,
MIPAaKTUKU W BpeMs, OTBOJMMOE Ha KOHTPOJIb Ka4eCTBA OCBOECHUS CIIYHIATEJIEM MPOrPAMMBI, COCTABIISAET
256 gacos.

®opma oOyuyeHHMsS: OYHO-3a04HAsi C MPUMEHEHMEM JIMCTAaHIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTUH.

2 OPTAHU3ALHUOHHO-ITEJAT'OI'NYECKHE YCJIOBUSA
2.1 TpeGoBaHus K opraHu3anuu o0pa3oBaTeJbLHOI0 Mpolecca

VYyeOHbIe 3aHATHS TPOBOATCS HE Oosiee ueM 1o 4 Jaca B JCHb.

Jns  Bcex  BHIOB  ayJIUTOPHBIX  3aHATUA  aKaJEMUYECKHM  4Yac  YCTaHABJIMBAETCS
MPOJOJKUTEIIBHOCTBIO 45 MUHYT.

YueOHble 3aHATHS MPOBOAATCS MapaMu (JIBa akaJeMUYEeCKUX yaca), MPOJIOJDKUTEIIBHOCTh OJHON
napbl 90 MUHYT.

Mexny napaMu NpeayCMOTPEHbBI epepbiBbl He MeHee 10 MUHYT.

2.2 KagpoBoe odecnieuenue

O6pazoBarensubiit nmporece mo I T oGecieunBaeTcss HaydHO-TIENArOTHYECKUMH KaJIpaMu,
HMMEIOLIUMU BbIcIIee 0Opa3oBaHUe, HAPABIEHHOCTh (MPOQHIIb) KOTOPOTO, KaK MPaBUIIO, COOTBETCTBYET
MpernojaBaeMoMy  Kypcy, JIUCHUIUIMHE  (MOJIYJI0), ONBIT  pabOThl B COOTBETCTBYIOLIEH
npodeccruoHanbHOM cdepe U (MiIH) CUCTEMATHYECKH 3aHUMAIOIIMMUCS HAYYHOU JEesITeIbHOCTBIO.

I[Ipyu  oTcyrcTBHM  mefarorudeckoro  oOpa3oBaHUS ~ Hay4HO-TIENAroruveckue  Kajphl,
obOecrieunBaronue  obpaszoBarenbHbiii  mporecc  mo  JIIT  TIII, wuMerT  JIOMOJHHUTEIBLHOE
npogeccuoHanbHOE 00pa3oBaHKe B 001acTH MpodeccuoHalbHOro 00pa3oBaHus U (Win) 00yueHHs.

Takke HaydyHO-IIEAAroruyecKue KaApbl IPOXOJAT B YCTAaHOBJIIEHHOM 3aKOHOJATEIbCTBOM
Poccuiickoit @eaeparuu nopsiake o0ydeHne U MPOBEPKY 3HAHHUM 1 HABBIKOB B 00JIACTH OXPaHBI TPY/a.

K o6pazoBarenbHomy mporeccy no I [T Taxke mpuBiedeHbl MpenojaBaTeld H3YMCIa
JNEUCTBYIONIUX PYKOBOJHUTENEH M BEAYIINX PaOOTHUKOB MPOMUIBHBIX OpraHU3alUi, MPEeANpHUATHA U
YUPEKACHUM.

2.3 MaTepuaJibHO-TeXHHYECKHE YCTOBHS

MarepuanabHO-TEXHUUECKHE YCIOBHs MpuBeleHbl B IL.I. 3.3. «PabGoume mporpammbl ydeOHBIX
MPEIMETOB, KypCOB, TUCIHUILINH (MOYIIEH)».
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2.4 YuyeOHO-MeTOAMYECKOE U HH(POPMALMOHHOE o0ecreyeHne

Y4eOHO-MeToAMuecKoe U MHGPOPMAIMOHHOE oOecreueHue mnpuBeAcHo B ML 3.3. ««Pabouwme
MIPOrpaMMbl YUeOHBIX IPEAMETOB, KYpCOB, TUCIUIUIMH (MOIYIIEH)».

3 COAEP)KAHUE ITPOT'PAMMBI
3.1 Kanennapublii yueOHb1ii rpaduk

Kanennapusiii yaeOHbIN Tpaduk npuseaeH B Tadmmie 1.1
Cpok o0yueHus 9 MecsIieB.
O6bwem JIIIIT ITIT 256 gacos.

Tabnuna 1— Kanennapublil yueGHbIN rpadux

HanmenoBanue Bcero, Kanennaphslii nepuon (Mecsir)
Ne JUCIUATIIINH Jac.
n/m (Momyseit) 1 2 3 4 5 6 7 8 9
Moayab
1.BBeneunue B I/
NIpOrpaMMHUpyEMBbIE 16 JIP/
JIOTHYECKHE CPC/
UHTErpajbHbIE HA*
CXEMBI

2. | MoayJas 2.
CxemMOTeXHHYECKHE JU J/ I/
OCHOBBI 104 ))III/D Jp/ | JIP/ | JIP/ Cl_}[)AC/
NIPOEKTUPOBAHUSL CPC | CPC | CPC
Ha FPGA
3. | Moayab
3.IIpoexTupoBanue J/ J/ JU J/
Ha FPGA na si3b1Ke 112 JIP/ | JIP/ | JIP/ | JIP/
OTHCAHUS CPC | CPC | CPC | CPC
anmnapaTtypsbl

4. | Monyan 4.
[IpakTuka
MIPOEKTUPOBAHUS
Ha FPGA
Hrorosas 8 HA*
aTTecranus

HUTOTI'O, uac. 256
Ipumeuanus:

* Obosnauenue 610086 yuebHOU OessmeNbHOCMU:
Jl-nexyuu;

JIP — nabopamopnas paboma;

1IP — npakxmuueckas paboma;

CPC — camocmosmenvHas paboma,

114 — npomesxcymounas ammecmayusi;

HA — umozcosas ammecmayus.

J/
JIP/
CPC/
ITA

1P/
16 CPC/
ITA

3.2 YyeOHublIii mj1an

VYueOusiii man JIIIT II1, peanusyemoii B mOTHOM 00bEME C MCTIOIH30BAaHUEM JUCTAHIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOTHI MPUBEACH B TaOIUIE 2.



Tabmuua 2 — YueOusiii mnan JIIIT III1, peanuszyemoil B moJHOM 0OBEME C HCIOJIB30BAaHHEM
JUCTAaHIITMOHHBIX 06pa30BaTeanHx TEXHOJIOTHI

JIMCTAHUMOHHBIE 3AHATHSI, Yac. [IpomeixkyTo =
Bcero M3 HUX**% Hast ®opma =
Ne 3 OT*, CPCH%, arrecranus npoMe:Ky- 5
w/n HaumenoBanue moayei qac. Merwcumn] J1a6. | TlpaxT. | gac. TO4H O E
pab. | 3auHdAT., aTTrecTanum =
ceMUHAp (mpyn HanH4wK) §
bl
1 2 3 4 5 6 7 8 9 10 11
1. |Moayasb 1.Brenenue B 16 | 8 4 4 4 4 3auer IK-1
[IpOrpaMMHUpyEMbIE [1K-2
TTOTUICCKUE HHTETPATbHBIC
CXEMBI
2. Monyas 2. 104 | 80 | 40 | 40 20 4 3ayer [1K-1
CXeMOTEeXHHUYECKHE OCHOBBI IK-2
npoektupoBanns Ha FPGA
3.  Moayab 1121 64 | 32 | 32 44 4 3ayer [1K-1
3.IIpoekTrpoBaHUe HA IK-2
FPGA Ha s3bIKe OTTUCaHUS I1K-3
armapaTypsl
4.  MoayJan 4. [IpakTuka 16 | 16 10 4 2 3a4uer IK-1
npoektupoBanus HaFPGA IK-2
I1K-3
WroroBas aTTecranus 8 8 3a4yeT [1K-1
I1K-2
I1K-3
NTOI'O: 256 | 162 | 76 | 76 10 72 22

Ilpumeuanue:
* OT — obwas mpyooemxocms.

3.3 PaGoume nporpamMMspl y4eOHBIX MOAYJ1€ei

®dopmbl paboyeit mporpaMMbl yueOHOTO TIpeIMETa, Kypca, TUCIUILIAHBI (MOTYJIs), TPAKTHKH/
ctaxxupoBku 1o JIIIT ITK npuBeaeHsl HUXeE.
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PABOYASA ITPOT'PAMMA YUYEBHOI'O MOJAYJIA

«BBeneHue B IpOrpaMMUPYEMBbIE JTOTUUECKUE UHTETPAIBHBIE CXEMBI»
[To JIIII IIT «ITpoexTupoBanue Ha FPGA»
®opma 00ydeHHs: OYHO-3a09HAs C TPUMEHEHHEM JIMCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA

1. Heasn

Henbto  peanuzauuu  ydyeOHOro  MOJyAs — SABJISETCS  WM3Y4YEHHE  TNPUHIUIOB  pabOThI
MMpOrpaMMHUPYCMBIX JIOTHYCCKHUX HHTCIPAJIBbHBIX CXCM MW HPAKTHYCCKOC OCBOCHHEC HABLIKOB pa6OTI)I B
cpene mpoektTupoBanus Quartus.

2. [lepeyeHb TMJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHsS, COOTHECEHHBIX ¢ IJIAHUPYEMBIMH
pesyabTatamu ocsoenusi AT

B pesynbrare ocBoeHus Yy4eOHOTO MOJIyJs cCiymiaTeab JOJDKEH o0siagaTh CleAYyIOIUMU
KOMIIETCHITUSIMU:

[TIK-1- Pa3zpabaTpiBaeT anmapaTHbIe pEeHIeHUs B 00JACTH MUKPOTIPOIIECCOPHON U ITU(POBOM TEXHUKH.
(CrocobHOCTE K pa3pabOTKe ammapaTHBIX peHIeHHid B 00JacT HU(PPOBOW CXEMOTEXHUKH H
ANEKTPOHUKH).

3HaTh:

- OCHOBbl METOJMKH TPOCKTHPOBAHMS KaK OTICIbHBIX OJOKOB M (YHKIIMOHAJIBHBIX Y3JIOB
1 (POBON CXEMOTEXHUKH, TaK U IIUGPOBBIX CUCTEM B LIETIOM;

- IPUHLMIIBI IPEACTABICHUS TUIOBBIX JUCKPETHBIX YCTPOUCTB;

YMers:

- ONHCBHIBATh U MOJEIMPOBAThH CHEIHAIN3UPOBAHHbBIE IIU(PPOBBIE YCTPOIICTBA CPEHEH CIIOKHOCTH;

- pearu30BbIBaTh CTaHIAPTHBIC (DYHKIIMOHAIBHBIC Y3JIbl U OJOKH 3JEKTPOHHBIX CUCTEM;

Bnaners:

- HaBbIKAMHU ONUCAHUS OTAENBHBIX OJOKOB M (YHKIHMOHAJIbHBIX Y3JI0B HU(MPOBON CXEMOTEXHHKHU
npu npoektupoBanuu Ha FPGA ¢upmer Altera;

- HaBbIKaMU pa3pabOTKH, MOACTUPOBAHUS U CUHTE3a JUCKPETHBIX YCTPOUCTB.

[TK-2-Cnioco6GHOCTh K TPUMEHEHHUI0 cucTeM MoaenupoBanus u cpencts CAIIP.

3HaTh:

- TOPUHLMIBI  T[OBEAGHYECKOTO U  CTPYKTYPHOTO  MOJEIMPOBAHHS IUGPOBBIX  YCTPOUCTB,
MPOEKTUPYEMBIX Ha ocHOBe FPGA,;

- OCHOBHBIE (DYHKIIMU Cpelbl TpoeKkTupoBanus Quartus;

- TOPANOK JIEHCTBUH Mpu pazpaboTKe MUPPOBLIX YCTPOUCTB U MOACTUPOBAHUHU PaOOTHI MPOEKTa B
cpene nmpoekTupoBanus Quartus.

YMeTs:

- pa3pabaTbIBaTh MOJIEIH OTIAENbHBIX ()YHKIIMOHATIBHBIX OJIOKOB M y3JIOB B CpeJlie MPOEKTUPOBAHUS
Quartus ¢ ucnonp30BaHUEM TpapUUecKOro peAakTopa CXeM W KOMIHISATOpA KOJa Ha S3bIKE OMUCAHUS
anmnapaTypsl;

- BbIOMpaTh M HCMOJH30BATh MIAOIOHBI W MPECEThl CTaHIAPTHBHIX (DYHKIIMOHANBHBIX OJIOKOB IPH
pa3paboTke upPOBLIX YCTPOUCTB;

- MOJETMpOBaTh paboTy HU(POBBIX YCTPOUCTB B Cpejie MpoeKTupoBaHus Quartus.

Bnaners:

- HaBBIKaMU CO3JaHUs U YIpaBJIEHUs IPOEKTOM B cpejie mpoekTupoBanus Quartus;



- HaBBIKAMH pa3pabOTKH, MOJEIUPOBAHMS M CHHTE3a JUCKPETHBIX YCTPOWCTB B cpene
npoexktupoBanus Quartus;

- HaBBIKAMHU IPUMEHCHHs MIA0JOHOB U IPECETOB CTAaHIAPTHBIX (YHKIIMOHAJIBHBIX OJIOKOB TPHU
pa3paboTke UpPOBBIX YCTPOUCTB.

3. O0beM

Hanneie 00 oOmeM oObeMe y4eOHOTrO MOIYJIsl M TPYAOEMKOCTH OTAEIbHBIX BUIOB y4eOHOMU
paboTHI MpeIcTaBIeHBI B TabmuUIEe 1.

Tabmuna 1 — O6beM U TPYA0EMKOCTh Y4€OHOTO MOTYJISI

Buna yueoHoi padoThl Bceero
1 2
OO0uiasi TPy10€eMKOCTh M CHUILTHHBI (MOYyJIs1), (4ac) 16
Jlucmanyuonnsie 3aHAmua, BCEro 4ac., 8
B mom uucne
Jlexumu (JI), ("ac) 4
Jlabopatopusie pabotsl (JIP), (4ac) 4
CamocrosiTesibHasi padbora, (4ac) 4
IIpome:xxyTouyHas aTTecTanus, (4ac) 4
Bua npomesKyTo4HO# arTecTanuu (NMPU HAJIUYHH) 3a4eT

4. Conep:xanue
4.1. Pacnipenesienre TPyA0eMKOCTH 10 pa3jesamM, TeMaM M BUIAM 3aHATHI

Pazgenbl, TeMbI 1 UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 2.

Tabmuma 2 — Pa3aensl, TeMbl y4€OHOTO MOIYJISU UX TPYAOESMKOCTh

Ne i/ Pa3pensl, TeMbI Bunbl yaeOHBIX 3aHATHI*
Jlexumm | JlabopaTopnas | CamocTosiTenb
pabora Has paboTta

Mopayas 1.BBenenue B mporpaMMHUpyeEMbIe
JIOTMYECKHE UHTETPaIbHbIE CXEMBI

11 Cucremsi-Ha-kpuctajuie. [IporpaMmmupyemast
norudeckas uHrerpanpHas cxema (IJIHC).
Ananu3z coBpemenHoro peika [IJIMC B Poccun. 1 1 5
OtedecTBeHHBIE U 3apyOSKHBIE TTPOU3BOAUTEIN
[IJINC u cuctempl X aBTOMaTU3UPOBAHHOTO
MIPOEKTUPOBAHUSL.

12 Tunossie apxutextypbl. CPLD, FPGA. ASIC. 2 1 1

1.3 Cpena mpoextupoBanus Quartus. Hauamno 1 2 1
paboThI HAJ MPOEKTOM
UTOI'o 4 4 4

5. Opranu3annoHHO-NeAAroruyecKue ycjao0Bus
5.1. MaTepuabHO-TeXHUYECKHE YCIOBHUS

CocraB MaTepI/IaJ]LHO-TeXHI/I‘{eCKOP'I 0a3bl NpEACTaBJICH B Ta6J'II/II_IC 3.
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Tabnuma 3 — CocraB MaTepUanbHO-TEXHUYECKOU 0a3bl

No HanmeHnoBaHue COCTaBHOM 4acTU MaTepUaIbHO-TEXHUYECKON Howmep aynuropun
I /;1 0a3bI* (pu HEOOXOAMMOCTH)
1 MynbTUMeaMiITHAS JICKUUOHHAS ay IUTOPHUS
2 | KoMmproTepHBIii Kilace
3 | 3aHATHS IPOBOJATCS B CUCTEME JUCTAHIIHOHHOTO 00y4eHUS
I'VAII

5.2. YueoHo-MeTOqMYeCKOe M HHPOPMALMOHHOE 00ecTieueHue

[TepeyeHr OCHOBHOM U OTIOJHUTEIHHOM IUTEPATYPHI MPUBENICH B Ta0HIE 4.

Tabnuia 4 — [lepeueHb OCHOBHOM 1 JJONIOJIHUTENBHOM JINTEPATYPHI

HIudp / URL agpec bubnuorpadurueckas ccbuika

Komnuectso
DK3EMILIAPOB B
oubnuoreke
(KpoMe AIIeKTPOHHBIX
HK3EMILISIPOB)

OcHoBHas nuTeparypa

https://e.lanbook.com/b | HaBabwu, 3. [IpoekTupoBaHue BCTpanuBacMbIX
00k/73058 cuctem Ha [TJIMC / 3. HaBabu; mepeBos ¢
aarimiickoro B. B. ComoreBa. — Mockga: MK
IIpecc, 2016. — 464 c.

https://e.lanbook.com/b | Yuenuna, 1. B. IIpoexktupoBanue 1iupoBbIx

00k/206678 ycrpoiictB Ha [IJIUC: yuebroe mocobue / 1. B.
Ymenuna. — Cankr-IlerepOypr: Jlanp, 2022. —
408 c.

https://znanium.com/ca | Xappuc, .M.

talog/document?id=342 | [{udpoBascxeMOTeXHUKaHAPXUTEKTYPAKOMITBIOTEP
318 a/ JI.M. Xappuc, C.JI. Xappuc; mep. caHriL.
ImaginationTechnologies. - Mocksa: JIMKIIpecc,
2018. - 792 c.

JlononHuTeNbHAS TUTEpATypa

004 M 33 [IpoextupoBanue CBUC u CucreM-Ha-KpucTasie:
yuebHo-MeToauyeckoe nocobue / H. A. Marseesa,
E. A. CyBopoga, 0. E. lleitnun; C.-Iletepb. roc.
YH-T a3poKocM. mpudopoctpoenus. - CII6.: U3a-Bo
I'VAIL 2016. - 51 ¢. 31 621.3

21

004.4 C 89 PazpaboTka fuHAMHYECKH PEKOH(UTYPUPYEMbIX
CHCTEM U ceTell Ha kpuctayuie: yued. mocodue / E. A.
CyBoposa, H. A. Marseesa, O. E. Illeiitnun. — CII6.:
I'VAIIL, 2016 — 75 c.

16

[Tepeuenn pecypcoB MH(OPMALIMOHHO -TEIEKOMMYHUKAITHOHHOMN
HEOOXOIMMBIX JJIS OCBOCHHUS y4eOHOTO MOYIIS IPUBECH B TabnuIe 5.

CCTHU «I/IHTepHeT»,

Tabnuua 5 — Ilepeyenp pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTn «MHTepHeT»

HanmenoBanue
URL anpec

http://altera.ru Altera TIJIUC - MUKpOCXEMBI IPOTPaMMHUPYEMOM JIOTHKH
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https://marsohod.org FPGA Giior: OmbIT, OTJa/1Ka, IPOTPaMMHUPOBAHKE

https://Ims.guap.ru/ Cucrema auctaHiiMOHHOTO 00yueHus 'Y AIT

[lepeueHp MCHOIB3yEMOI0 IPOIPAMMHOTO 00ECIIEUEHHSI U allllapaTHBIX PECYpCOB MPEACTABIEH B
Taoaure 6.

Tabmuia 6 — [lepedens mporpaMMHOT0 0OECIICUSHHSI M AllIIAPATHBIX PECYPCOB
HaunmenoBauue

Ne o/t

OC Microsoft Windows 7 uBkliie

MS Office

Cucrema aucrtaHiuoHHOro oOydeHus I'Y AIL
Quartus Prime Web Edition 13.0 ussire
Otnagounas mara Altera DE2-115

SRR R

[lepeuens ncnonb3yeMbix HHGOPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTaBIIEH B TAOIUIIET.

Tabmuma 7 — Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
No /it HaunmenoBanue
He npexycMoTtpeno

6. OueHoYHbIe MAaTEPHAJIBI VIS MIPOBEACHUS TPOMEKYTOYHOM aTTeCTAlNM
6.1. CocraB OIlEHOYHBIX MaTEPHUAJIOB IIPUBE/ICH B TabmuIe 8.

Tabmuia 8§ — CocTaB OIICHOYHBIX MAaTEPHAJIOB JIsl IPOMEKYTOYHOM aTTeCTallluf

Bun npomexyrouHoit [IpuMepHBIil TEpeYeHb OLIEHOYHBIX MaTEPUATIOB
aTTecTaluu
3ayer [IepeueHb BOIIPOCOB K 3a4ETY

6.2. B kadecTBe KpUTEpHEB OLICHKH YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHMS) y OOyUYAIOIIHMXCS
KOMIICTCHIMI MPUMEHSETCs IKaja yHuBepcutera. B tabmune 9 mpencraBiieHa 4-0ayuibHasi MIKala Jis
OIICHKH CPOPMHUPOBAHHOCTH KOMITETCHIIUH.

Tabnuma 9 —Kpurepun onieHKH ypoBHs cQOPMUPOBAHHOCTH KOMIETEHIIUN

Oruenka komrereHnuu(4- Xapakrepuctiuka copMHPOBAHHBIX KOMITETCHIIUH
OayTbHAas ITKaJIa)

— CITymiaresb ryOOKO U BCECTOPOHHE YCBOWII IPOTPaMMHbBINA MaTepHa,

— YBEPEHHO, JIOTUYHO, ITOCIIE0BATEILHO U TPAMOTHO €TI0 M3JIaracr;

— OMUpasiCh Ha 3HAHUS OCHOBHOU W JOTOJHUTENBHON TUTEPaTyphl, TECHO
«OTJIIUYHO» NPUBS3BIBAET YCBOCHHBIE HAyYHBIE TMIOJOXKEHHS C MPaKTHUYECKOH
«3a4TEHO» NeSITeNbHOCTHIO HAPaBJICHHUS;

— yMelno 000CHOBBIBAET M apTYMEHTHPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJIaeT BBIBOJBI M 000OIIEHHUS;

— cBOOOIHO BJIaJIEET CUCTEMOM CcrielMalIn3upOBAHHBIX MOHATUH.

— CIIyIIaTeNlb TBEPAO YCBOWJ MPOTPAMMHBIN MaTepuall, TPaMOTHO H IO
CYIIECTBY M3JIaraeT ero, OMupasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYPHI;

— HE JIOMYCKaeT CYIIECTBEHHBIX HETOYHOCTEH;

— VYBS3bIBAET YCBOGHHBIE 3HAHUS C TPAKTHYECKON AEATEeIHHOCTHIO
HaIpaBJICHUS,

«XOpoHo»
«3adyTCHO»
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— apryMEHTUPYET HAyYHBIE TIOJIOKEHUS;
— JIeJIaeT BBIBOBI U 000OIIEHHMS;
— BJIAJICET CHCTEMOU CIIeUaTN3UPOBAHHBIX TIOHATHH.

«YIOBJIETBOPUTEILHO»
«3a4TEHO»

— CIyLIaTejab YCBOMJ TOJIBKO OCHOBHOM NPOrpPaMMHBIM MaTepHall, IO
CyLIECTBY M3JlaraeT €ro, ONUPasCh Ha 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYpHI;

— JIOTYCKAeT HECYIIECTBEHHbIE OMMUOKH U HETOYHOCTH;

— HCHBITHIBACT 3aTPYIHEHUS B IPAKTUYECKOM MPUMEHEHUU 3HAHUU
HaNpaBJICHUS;

— ¢cJ1ab0 apryMeHTHUPYET HayyHbIE MTOJI0KEHMUS,

— 3aTpyAHsieTcs: B GOPMYITUPOBAHUHU BBIBOJOB M 000O0IICHUH;

— YAaCTUYHO BJIAJIEET CUCTEMOM CENUATN3UPOBAHHBIX MOHSATHIA.

«CHEYOOBJICTBOPHUTCIBHO»
«HE 3a4YTCHO»

— CITyIIaTeb He YCBOWII 3HAUUTEIFHON YacTH MPOrPaMMHOTO MaTepraa;
— JIOIYCKAeT CYIIECTBCHHBIC OMIMOKH W HETOYHOCTH TPU PACCMOTPCHHH
mpo0sieM B KOHKPETHOM HAIPaBJICHUN;

— UCTIBITBIBACT TPYAHOCTH B IPAKTHYCCKOM MIPUMEHEHUH 3HAHUIA;

— HE MOXET apryMEHTHPOBATh HAYYIHBIC TI0JI0KEHHUS;

— He (HOpPMyYIHPYET BEIBOJIOB M 0000IIEHUT.

6.3 Tumnossie KOHTPOJIBHBIC 3aJaHN UJIW UHBIC MaTCPUaJIbl:

Bomnpocsr (3amaun) ans sx3amena (tabmuma 10)

Tabmuma 10 — Borrpocs! (3amaun) 11s 9K3aMeHa

Ne i/

[Tepedenn BompocoB (3a1a4) sl IK3aMeHa

He npenycMmotpeno

Bomnpocsr (3amaun) ans 3adera / nuddepennupoBanHoro 3avera (tadbmauma 11)

Tabmuma 11 — Borpocs! (3amaun) mist 3auera / auddepeHIIupoBaHHOTO 3a4eTa

Ne i/mm [Tepedyens BompocoB (3amav) myist 3auera / qudGepeHInpoBaHHOTO 3a4eTa

1. [Iporpammupyembie  joruueckue  wHTerpanpHble  cxembl  (IIJIMC):  HOMeHknaTypa

q)YHKHI/IOHaJ'IbHBIe BO3MOXXHOCTH, MCTOJOJ0T' A p33pa6OTKI/I YCTpOﬁCTB Ha UX OCHOBC.

Ilepsrie apxutektypsl [JIMC. Crpykrypa PLA, PAL ,GAL

Crpykrypa CPLD. CocTaB MakpOsTYeHKH.

Crpykrypa FPGA. CocraB agantuBHOro jgorudeckoro moayins ALM

Hauano pa6ots! B Quartus. Co3aganue npoekra.

Hauano pa6otsl B Quartus. I'padpuueckuii perakTop cXeMbl IPOEKTa.

Hauano pa6otsl B Quartus. IIporpaMMHBIif BBOA MpoOEKTa.

Hauvano pa6otsl B Quartus. MoenupoBaHue paboThl IPOEKTA.

© © N o g kWD

IIporpammuposanue IIJINC B pexxume JTAG

-
©

[Iporpammupoanue [TJIMC B pexxume ActiveSerial

Bomnpocs! 1st mpoBeieHrs: IPOMEKYTOYHON aTTeCTalllu IpU TeCTUpOBaHUU (Tabmua 12)
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Tabnuua 12 - TprMepHbIA NepedeHb BONPOCOB A/19 TeCTOB

Ne n/n

He npefycmoTpeHo

MpuMepHbIi1 NepeyeHb BONPOCOB ANs TECTOB

KOHTpO/bHbIE M NpaKTUyecKune 3agaun / 3agaHna no gucumnamHe (mogynto) (tTabnuuya 13)

Ta6nuua 13 - MprMepHbIli NepedeHb KOHTPO/bHbIX U NPaKTUYecKMX 3afad / 3agaHnit
Ne n/n MpuMepHbIli nepedeHb KOHTPONbHBIX U MPAKTUYECKNX 3aay / 3afiaHuid

He npepgycmoTtpeHo

Mporpammy coctasun(a):
Pykosoautens Arr1

ACCUCTEHT Kad. NpUKnagHoii

NH(OPMAaTUKM
[OO/IKHOCTb, Y4Y. CTeNeHb, 3BaHNe

[OekaH ®AM0

[-p 3KOH. Hayk, npoceccop Ka.82
JO/MKHOCTD, y4. cTeneHb, 3BaHue

TNWCch, Aata

Cﬁo,qnmb’\-p,aTa \V

B.K. AkonsH

VHULMaNbI, haMuvs

A.M. MenbHNYeHKo
VHULUMansl, haMmunmns
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PABOYASA ITPOT'PAMMA YUYEBHOI'O MOJAYJIA
«CXEeMOTEXHUYECKUE OCHOBBI POEKTUpOBaHus Ha FPGA»
[To JIIT MIT «ITpoextupoBanue HaFPGA»
dopma 00ydeHHS: OYHO-3209HAS C TPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTEIIHBIX TEXHOJIOTHIA
1. Heasn

Henbto peanuzanuu yueOHOTO MOAYIS SIBJISIETCS U3ydEHHE U MPAKTUYECKOE OCBOCHHE MPUHIUIIOB
paboThl U peanuzanuy 6a30BbIX (PYHKIIMOHAIBHBIX 0JIOKOB IU(PPOBOIM CXEMOTEXHUKH, IPUMEHSAEMBIX MPU
MPOEKTUPOBAHUHN U3EIIHH JIEKTPOHHON TeXHUKH Ha ocHOBe FPGA.

2. [lepeyeHb TMJIAHUPYEMBIX pPe3yJbTATOB O0Y4YeHHsS, COOTHECEHHBIX ¢ IJIAHUPYEMBIMH
pesyiabTatamu ocBoenusi AT

B pesynbrare ocBoeHus yueOHOTO MOJIyJs cCiymiateab JOJDKEH o0siagaTh CleAYyIOIUMU
KOMIIETCHITUSIMU:

[TIK-1- Pa3zpabaTpiBaeT anmapaTHbIC pEHICHUs B 00JACTH MUKPOTIPOIIECCOPHON U ITU(POBOM TEXHUKH.
(CrocobHOCTE K pa3pabOTKe ammapaTHBIX pelieHHid B 0o0sacT HU(PPOBOW CXEMOTEXHUKH H
AIIEKTPOHUKH).

3HaTh:

- OCHOBBI METOJMKH TPOEKTUPOBAHUSA KaK OTACIbHBIX OJOKOB W (PYHKIIMOHAIBHBIX Y3JIOB
u(ppoBO CXeMOTEXHUKH, TaK M IIU(PPOBBIX CHCTEM B IIEJIOM;

- MIPUHIHUIBI TPEICTABICHUS THIIOBBIX TUCKPETHBIX YCTPOMCTB;

YMeTs:

- OIMCHIBATh U MOJICIIMPOBATH CHEIUATN3NPOBAHHBIC IM(PPOBHIC YCTPOKUCTBA CPEIHEN CIIOKHOCTH;

- peanu30BBIBATh CTAHIAPTHBIC (DYHKIIMOHAIBHBIE Y3JIbI U OJIOKU AJICKTPOHHBIX CHCTEM;

Bnaners:

- HaBBIKAMHU OIKMCAHMS OTIEIBHBIX OJIOKOB M (DYHKIIMOHAJIBHBIX Y3JI0B HMU(PPOBOH CXEMOTEXHUKH
npu npoektupoBanuu Ha FPGA dupmer Altera;

- HaBBIKaMU Pa3pabOTKH, MOJICTUPOBAHUS U CHHTE3a IUCKPETHBIX YCTPOUCTB.

[TK-2-Cnoco6GHOCTh K MPUMEHEHHUI0 cucteM mMoaenupoBanus u cpencts CAIIP.

3HaTh:

- TOPUHLMIBI  T[OBEACHYECKOTO U CTPYKTYPHOTO  MOJEIMPOBAHHS IUGPOBBIX  YCTPOUCTB,
MIPOEKTUPYEMBIX Ha ocHOBe FPGA,;

- OCHOBHBIE (DYHKIIMU Cpelbl TpoeKkTupoBanus Quartus;

- TOPANOK JIEHCTBUH Mpu pazpaboTKe MUPPOBLIX YCTPOUCTB U MOACTUPOBAHUHU PaOOTHI MPOEKTa B
cpene nmpoekTupoBanus Quartus.

YMeTs:

- pa3pabaTbIBaTh MOJIEIH OTIAEIbHBIX ()YHKIIMOHATIBHBIX OJIOKOB M y3JIOB B Cpelie MPOEKTUPOBAHUS
Quartus ¢ ucnonp30BaHUEM TpapUUecKOro peAakTopa CXeM M KOMIHISATOpA KOJa Ha S3bIKE OMUCAHUS
anmnapaTypsl;

- BbIOMpaTh M HCIMOJH30BATh MIAOIOHBI U MPECEThl CTAaHIAPTHBIX (DYHKIIMOHAIBHBIX OIOKOB TpU
pa3paboTke upPOBLIX YCTPOUCTB;

- MOJETUpPOBaTh paboTy HU(POBBIX YCTPOUCTB B Cpejie MpoeKkTupoBanus Quartus.

Bnaners:

- HaBBIKaMU CO3JaHUs U YIpaBJEHUs IPOEKTOM B cpejie mpoekTupoBanus Quartus;
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- HaBBIKAMH pa3pabOTKH, MOJCITUPOBAHMUS U CHHTE3a JUCKPETHBIX YCTPOHCTB B cpele
npoexktupoBanus Quartus;

- HaBBIKAMU IPUMEHEHHs IIA0JOHOB W TPECETOB CTAaHAAPTHBIX (YHKIIMOHAJIBHBIX OJIOKOB HpPHU
pa3paboTke UpPOBBIX YCTPOUCTB.

3. O0beM

Hanneie 00 oOmeM oObeMe y4eOHOTrO MOIYJIsl M TPYAOEMKOCTH OTAEIbHBIX BUIOB y4eOHOMU
paboThI IpeicTaBICHBI B TabmuUIE 1.

Tabmuna 1 — O6beM U TPYIOEMKOCTh YI€OHOTO MOTYIIs

Buna yueoHo# padoThl Bceero
1 2

OO0uiasi TPy10€eMKOCTh M CHUILTHHBI (MOYyJIs1), (4ac) 104
Jlucmanyuonnsle 3anamus, BCEro vac., 80
B mom uucne
Jlexruu (JI), (wac) 40
JlabopaTtopusie paboTs (JIP), (uac) 40
CamocrosiTejibHasi pa6oTa, (4ac) 20
IIpome:xxyTouyHas aTTecTanus, (4ac) 4
Bua npomesKyTo4HO# arTecTaluu (MPU HAJIHYHH) 3a4eT

4. Conep:xanue
4.1. Pacnipenesienre TPyA0e€MKOCTH 10 pa3jejamM, TeMaM M BUIAM 3aHATHIA

Pazgenbl, TeMbI 1 UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIC 2.
Tabnuma 2 — Pa3nensl, TeMbl yaeOHOTO MO/ U MX TPYIOEMKOCTD

Ne i/ Pasnensl, TeMbI Bunbl yueOHBIX 3aHATHI*
Jlexumm | JlabopaTopnas | CamocTosiTenhb
pabora Has paboTta

Moayab 2. CXeMOTEXHUYECKHUE OCHOBBI
npoektupoBanus Ha FPGA

2.1 KomoOunammonnas noruka. CocTosiHASA.
HemonycTumoe u TpeThe COCTOSTHUE. 4 4

2.2 [TocnenoBarenbHast (CHHXpOHHAsS) JIOTHKA.
[Mapannenu3M Kak MPUHIUI IPOSKTUPOBAHHMSI 4 4
cuctem Ha FPGA.

2.3 [IpoextupoBanue nU(PPOBBIX PYHKINOHAIBHBIX 3 8 4
y3JI0B

2.4 KoHeuHbIe aBTOMATHI. 8 4 4

2.5 [IpeoGpasoBarenu Koja. 4 8 4

2.6 BceTpoeHHas U BHEIIHSAS TTaMSITh. 4 4 4

2.7 [onkmouenue nepudepuitHbIX YCTPOMCTB. 8 8 4
UTOI'O 40 40 20

5. Opranu3annoHHO-NeAAroru4ecKue ycja0Bus
5.1. MaTepuaabHO-TeXHUYECKHE YCIOBHUS
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CocraB MaTepHaIbHO-TEXHUYECKOH Oa3bl IpeacTaBieH B Tabnuie 3.

Tabnuma 3 — CocraB MaTepUaTbHO-TEXHUYECKOH 0a3bl

No
/o

HanmenoBanue cOCTaBHOM 4acTU MaTepUaIbHO-TEXHUYECKON

0a3er™

Howmep ayauropuu
(mpu HEOOXOMMOCTH)

1 MynbTUMeIMiTHAS JICKUUOHHAS ay TUTOPHUS

2 | KoMmmproTepHslii Kiiace

3 3aHsaTus IMPOBOAATCA B CUCTEME JUCTAHIITMOHHOT'O O6yquH$I

I'VAII

5.2. YuedHo-MeTOAMYECKOEe M HHPOPMALIMOHHOE 0O0ecTieueHue

[TepeyeHr OCHOBHOM U JOTIOJHUTEIHHOM JIUTEPATYPHI MPUBENICH B Ta0uIE 4.

Tabnuia 4 — [lepeueHb OCHOBHOM U JJONIOJIHUTEJIBHOM JINTEPATYPHI

HIudp / URL agpec

bubnuorpaduueckas ccbuika

KomnuecTso
OK3EeMILIAPOB B
oubnuoreke
(KpoMe AIIeKTPOHHBIX
HK3EMILISIPOB)

OcHoBHas nuTeparypa

https://e.lanbook.com/b
00k/73058

Hagabwu, 3. IIpoekTrpoBanne BCTpanBaeMbIX
cucteMm Ha [IJIUC / 3. HaBabu; nepeBon ¢
aarimuiickoro B. B. ConosreBa. — Mockga: MK
IIpecc, 2016. — 464 c.

https://e.lanbook.com/b
00k/206678

Ymenuna, U. B. [IpoektupoBanue 1iudpoBbix
ycrpoiictB Ha [IJIUC: yue6HOE ocoOue / . B.
Ymenuna. — Cankr-IlerepOypr: Jlanp, 2022. —
408 c.

https://znanium.com/ca
talog/document?id=342
318

Xappuc, .M.
HudpoBasicxeMOTeXHUKaUAPXUTEKTYPAKOMIILIOTED
a/ JI.M. Xappuc, C.JI. Xappuc; mep. caHriL.
ImaginationTechnologies. - Mocksa: JIMKIIpecc,
2018. - 792 c.

http://e.lanbook.com/
book/60977

babuy, H.IT. OcHOBBI IU(PPOBOIT CXEMOTEXHUKH:
VYuebnoe nocobue / H.II. babuy, N.A. XKykoB. —
M.: JIMK Tlpecc, 2010. — 480 c.

HOHOJ’IHHTCJ’ILH&H JaTeparypa

004 M 33

[IpoextupoBanne CBUC u CucreM-Ha-KpucTtasie:
yuebHo-MeToanyeckoe nmocobue / H. A. Marseesa,
E. A. CyBoposga, 1O. E. llleitnun; C.-IletepO. roc.
YH-T a3pokocM. mpubopoctpoenus. - CII16.: U3n-Bo
I'VAIL 2016. - 51 ¢. 31 621.3

21

004.4 C 89

Pa3paboTka TMHaMUYECKH PEKOHPUTYPUPYEMBIX
CHCTEM M ceTeil Ha kpucrtaiie: yue0. mocodue / E.
A. CyBoposa, H. A. Marseea, 1O. E. Illeitnun. —
CIlo.: I'YAIIL 2016 — 75 c.

16

https://kpfu.ru/portal/do
cs/F2032376552/Verilo
g_Examples_D.pdf

Axuypun A.Jl., FOcynos K.M. IlporpammupoBanue
Ha si3b1ke Verilog. YuebHnoe nocobue. — Kazanp,
2016. —90 c.
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https://lib.guap.ru/jirbis | IIpoexTupoBanue udpossix ycrpoiicts Ha [TJINC
2/components/com_irbi | 8 CAIIP Quartusll : [ DnexTponHbIi pecypc]:
s/pdf_view/?468140 METOJANYECKUE YKa3aHUS K BBITIOJIHCHHIO
naboparopubix padot / 0. E. Aradonosa [u ap.];
C.-IlerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHSI.
- DnekTpoH. TekcToBbie aaH. - CII6. : M3a-Bo
I'YAIL 2017. - 122 c.

M 80 [IpoexTupoBanue MUPPOBBIX YCTPOUCTB Ha Oaze 5
MHKPOCXEM IPOrpaMMHUPYEMOii JIOTUKHU: yueOHOe
nocobue / A. B. Mopo3sos, B. A. Henames; C.-
[Terep6. roc. yH-T a3pOKOCM. IPHOOPOCTPOEHUSI. -
CII6.: T'YAIL 2021. - 78 c.

[Iepeuenn pecypcos MH(OPMaLIMOHHO-TEJIEKOMMYHUKAIITMOHHOMN CeTH «MHTEpHET»,
HEOOXOIMMBIX JJIs OCBOEHHUS y4EOHOT0 MOYJIS IPUBEIEH B TaOiuLe 5.

Tabnuma 5 — Ilepeuens pecypcoB nHGOOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «HTepHEeT»

HanmenoBanue
URL anpec
http://altera.ru Altera TIJIUC - MUKpOCXEMBI POrPaMMHUPYEMOI
JIOTHKH
https://marsohod.org FPGA Gior: OIBIT, OTJIa/IKa, TPOTPAMMHUPOBAHKE

http://iosifk.narod.ru/hdl_coding/verilog.htm | Kpatkuii kypc HDL — Verilog Ha pycckoM u CTaThu

https://Ims.guap.ru/ Cucrema auctaHioHHOro ooydenus I'YAII

[TepeueHsb UCIOIB3YEMOTO TPOIPAMMHOTO 00ECIICYCHHSI M allllapaTHBIX PEeCypCOB MPECTABIICH B
Tabnure 6.

Tabnuma 6 — [IepeyeHs mMporpaMMHOTO 0OECIICUEHUS U allliapaTHBIX PECYpPCOB
HaumenoBanue

Ne i/

OC Microsoft Windows10Pro

MS Office

Cucrema auctannioHHoro ooydyenus ['Y ATl
Quartus Prime Web Edition 13.0 ussime
Ornanoynas iara Altera DE2-115

SHESIR N Lo

HepequL HCIIOJIb3YCMBbIX I/IH(bOpMaI_[I/IOHHO'CHpaBO‘lHBIX CHUCTCM IIPCACTABJICH B Ta6J'II/II_Ie7.

Tabnuna 7 — [lepedenb nHGOPMAIIMOHHO-CIPABOYHBIX CUCTEM
Ne n/m HaumeHnoBanue
He npenycmorpeno

6. OneHOYHbIE MaTEePHUAJIBI VISl IPOBEICHUS IPOMEKYTOYHOM aTTecTallun
6.1. CocTaB OIIEHOYHBIX MaT€pPUAJIOB PUBEICH B Ta0OIHIIE 8.

Tabnuna 8 — CocTaB OIICHOUHBIX MAaTEPUANIOB JUISL IPOMEKYTOUHOM aTTecTalllu
Bun npomexyroyHoi IIpuMepHBIH nIepedeHb OLIEHOYHBIX MAaTEPUAIIOB
aTTecTaluuu
3auer IlepedeHb BOIIPOCOB K 3a4ETy
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6.2. B xadecTBe KpHUTEPHEB OLECHKH YPOBHS CHOPMHUPOBAHHOCTU (OCBOCHHSA) y OOYUAIOIIMXCS
KOMIETECHIMI MPUMEHseTCs IIKaja yHuBepcutera. B tabmune 9 nmpencraBiena 4-0ayuipHas MIKana s
OLIEHKH C(POPMHUPOBAHHOCTH KOMITETCHIINH.

Tabmuna 9 —Kpurtepun oneHK ypoBHs ¢(hOPMUPOBAHHOCTH KOMITETEHITMI

Ornenka kommereHuu (4-
OaypHAas IIKana)

XapakrepucTiuka copMHPOBAHHBIX KOMIIETCHIIUH

KOTIIUYHO»
«3BaYTCHO»

— CHymaTeNb TIyOOKO U BCECTOPOHHE YCBOMJI MPOTPAMMHBIN MaTepHal,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO ¥ TPAMOTHO €TI0 HU3JIaraeT;

— OMHPAsACh HA 3HAHUSI OCHOBHOM M JOTIOJTHHUTEIBHON JIUTEPATyphl, TECHO
MPUBSI3BIBAET YCBOCHHBIC HAYYHBIE TIOJOKEHUS C MPAKTHYECKOM
JeSITETFHOCTBIO HAMPABIICHUS;

— yMeJNi0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTAEMBIE UM UJICH;

— JIeJIaeT BBIBOJIBI 1 00OOIICHHUS;

— CBOOO/THO BJIQJICET CUCTEMOM CIIEUATU3UPOBAHHBIX MTOHSITHH.

«XOPOILIO»
«3aUTEHOY

— CHymiaTeNb TBEPAO YCBOWJI MPOTpaMMHBIN MaTepuall, TPaMOTHO H IO
CYIIIECTBY M3JIaraeT €ro, ONMUPAasICh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBHSI)IBaeT YCBOGHHI)Ie 3HAHUS C HpaKTquCKOﬁ ACATCIIBHOCTBIO
HAaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE II0JIOKEHUS;

— JI€NaeT BBIBOIBI U 000OIIEHNS;

— BJIQJIEET CUCTEMOM CIICIMATU3UPOBAHHBIX MOHATHUH.

«KYHOBJICTBOPHUTECIBHO»
«GBauyTCHO»

— ciyuiateab YCBOMJI TOJIBKO OCHOBHOM MHpOTpaMMHBIM Marepual, Mo
CYUIECTBY WM3JaraeT €ro, ONUpPasCh Ha 3HAHHUS TOJIBKO OCHOBHOM
JUTEpaTyphl;

— JIOITyCKAeT HEeCYIECTBEHHbIE OMMOKHA U HETOYHOCTH;

— UCHBITBIBACT 3aTPYIHEHUS B IMPAKTUYECKOM MPUMEHEHHM 3HAHMMA
HaIpaBIICHUS;

— cJ1a00 apryMeHTHUPYET HayYHbIE MOJI0KECHHUS,

— 3aTpyAHsieTcs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIECHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CelMaTN3UPOBAHHBIX TOHITHIA.

«HCYHOBJICTBOPUTCIIBHO»
«HC 3a4TCHO»

— CITylIaTesib He YCBOWJI 3HAUYUTEILHOW YaCTH IMPOrPAMMHOTO MaTepHaa;
— JIONCKAaeT CYIIECTBEHHBIE OMIMOKH M HETOYHOCTU MPH PACCMOTPEHHUH
po0JIeM B KOHKPETHOM HallpaBJICHUH,

— WCIIBITBIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUHU 3HAHUIA;

— HE MOYKET apryMEHTHPOBATh HAYYHBIC [TOJIOKCHUS,

— He GOpMYIHPYET BHIBOJOB U 0000IIIEHUA.

4.3 Tunoskie KOHTPOJIBHBIC 3aJlaHU UJIH UHBIC MaTCpUAJIbI:

Bompocsr (3amaun) 1is sx3amena (tabauma 10)

Tabnuma 10 — Bonpocs! (3agaun) 1st 5k3aMeHa

Ne o/

[Tepeuens BompocoB (3a1a4) Ui SK3aMeHa

He npenycmotpeno

Bormpocsr (3anaun) mis

3aueta / muddepeHnrpoBaHHOrO 3aueTa (Tadbmuma 11)

Tabnuma 11 — Bonpocs! (3agaun) amns 3adera / audepeHnpoBaHHOTO 3a4eTa
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Ne i/m [Tepeuens BompocoB (3amay) 1uis 3aueta / mudGepeHIMpPOBaHHOTO 3a4eTa

1. | KomOunanuonHas oruka. HemomycTuMoe u TpeTbe COCTOSHUE.

2. | IlocnenoBarenbHas (CHHXpOHHAS ) JOTHKA. [[pUHIMT mapaenu3ma.

3. | Pa3pabotka pyHKIIMOHAIBHBIX y3710B Ha ocHOBe [IJIMC: mpocTeiinme Toruaeckue CXeMbl

4. | Pa3paboTka ¢pyHKIMOHATBHBIX y3710B Ha ocHOBe [IJIMC: cTatnueckuii peructp

5. | Pa3paboTka pyHKIIMOHAIBHBIX y3710B Ha ocHOBe [IJIVC: caBuraromuii perucTp

6. | Paspaborka (yHKIIMOHATBHBIX y370B Ha ocHoBe [IJIMC: CyMMUPYIONINI W BBIYHTAIONIUN
CUETYHMK CO CKBO3HBIM IIEPEHOCOM

7. | Pa3paboTrka (yHKIMOHAIBHBIX y3710B Ha ocHoBe IIJIMC: cymmupyromuii U BBIYHUTAIONIMHA
CUETYHK C MapajiebHbIM IEPEHOCOM

8. | Pa3paborka (hyHKIMOHATBHBIX y3710B Ha ocHOBe [IJIMC: cyMMHpYIOMMIA W BBIYUATAIONIHIA
CUETYHK C MOCJeI0BATEIbHBIM IEPEHOCOM

9. | Pa3spaboTka ¢yHKIHOHATHHBIX y3JI0B Ha ocHOBe IIJIMC: cueTdymk ¢ 3aJJaHHBIM OCHOBAaHHEM
c4eTa Ha OCHOBe T-Tpurrepos

10. | Pa3zpaboTka GpyHKIHOHATBHBIX y3710B Ha ocHOBe ITJIMC: cueTdmk ¢ 3aJJaHHBIM OCHOBAaHHEM
cyeta Ha ocHoBe JK-Tpurrepon

11. | Pa3zpabotka ¢dyHKUIMOHANBHBIX Y370B Ha ocHoBe I[IJIMC: reHepatopsl HWMITYJIbCHBIX
MOCJIEIOBATEILHOCTEN C 3JaHHBIMH XapaKTEPUCTHKAMHU.

12. | Pa3zpaboTka koHeuHbIX aBTOMaTOB Ha ocHOBe I1JIMC: aBTOMaT Mypa.

13. | Pa3zpaboTka koHeuHbIX aBTOMaTOB Ha ocHOBe [1JIMC: aBTOMaT Muiu.

14. | Pa3zpabotka mpeoOpazoBareneii kogoB Ha ocHoBe I[IJIMC: mpeoOpasoBarens Konma Jyist
CEMHUCErMEHTHOT0 IU(PPOBOTO UHIUKATOPA

15. | Pa3paboTka npeoOpa3zoBateneii kooB Ha ocHoBe [IJIMC: nmpeoOpazoBarens kona ['pest

16. | PazpaboTka mnpeoOpazoBateneii komoB Ha ocHoBe I[IJIMC: mpeoOpazoBarenb ABOMYHO-

AJCCATUYHOI'O KOAa

Bormpocs! 1t mpoBeAeHNs TPOMEXKYTOUHOM aTTecTally MPU TecTupoBaHuu (Tabmiuima 12)

Ta6nmuma 12 — [IpumMepHbIii TepedeHb BOIPOCOB IS TECTOB

Ne o/

[IpumepHBIil IepedeHb BOIIPOCOB VISl TECTOB

He npenycmorpeno

KoHTposnbpHbIe U MpakTUYECKUE 3a7auu / 3aJaHus 110 AUCHUIIINHE (MOTyio0) (Tabmuna 13)

Tabnuua 13 — [IpumepHblil nepeueHb KOHTPOJIBHBIX U MPAKTUYECKUX 3a]a4 / 3a1aHuil

Ne o/

[TpumepHbIil TepeyeHb KOHTPOJIBHBIX U MPAKTHUECKUX 3a1a4 / 3a/laHHH

He npenycmorpeno




Mporpammy coctaBun(a):
Pykosogntens Al

ACCUCTEHT Kad). NpUKNaaHoii

NH(OPMATUKN
LOO/IXHOCTb, Y4Y. CTENEHb, 3BaHUe

JekaH © M0

[-p 3KOH. HayK, npodeccop Kap.82

AOJ/DKHOCTb, Y4Y. CTEMEHb, 3BaHUe

20

H arfcb, pata

B.K. AkonsH

VHULMabI, (haMUnst

A.M. MenbHNYeHKo
VHWLManbI, hamunmns
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PABOYASA ITPOT'PAMMA YUYEBHOI'O MOJAYJIA

«IIpoektupoBanne Ha FPGA Ha s3bIKe onMcaHus anmnapaTrypbi»
[To JIIT MIT «ITpoextupoBanue HaFPGA»
dopma 00ydeHHS: OYHO-3209HAS C TPUMEHEHUEM JIUCTAHITMOHHBIX 00pa30BaTEIIHBIX TEXHOJIOTHIA

1. Heasn

Henbto peanuzanuum  y4eOHOTO MOJIYJs SBISETCS HM3y4eHHE M IPAKTUYECKOE OCBOCHHE
TEXHOJIOTHU Pa3pabOTKH MPOTPaMMHOTO oOecrieueHus Ha s3bIkax omnucanus amnmapatypel VHDL u
Verilog mis mpoekTHpoBaHWS H3IENUI ANEKTpOHHOW TexHMKkM Ha FPGA, a Takke mpakTHYecKoe
OCBOEHHE MOJIEIIMPOBAHMsI pabOTHI AIIEKTPOHHOTO U3/IENUS B cpejie mpoeKTupoBanust Quartus.

2. [lepeyeHb TMJIAHUPYEMBIX pPe3yJbTATOB O0Y4YeHHS, COOTHECEHHBIX ¢ IJIAHUPYEMBIMH
pesyiabTaramu ocBoenus I

B pesynbrare ocBoeHus y4eOHOTO MOIyJds cCiymiateab JOJDKEH o0sagaTh CleAYyIOIUMU
KOMIIETCHITUSIMU:

[TIK-1- Pa3zpabaTpiBaeT anmapaTHbIC pEHICHUs B 00JACTH MUKPOTIPOIIECCOPHON U ITU(POBOM TEXHUKH.
(CrmocobHOCT K pa3pabOTKe ammapaTHBIX pelIeHHd B 00sacT HU(PPOBOM CXEMOTEXHHKH H
AIIEKTPOHUKH).

3HaTh:

- OCHOBBI METOJMKH TPOEKTHUPOBAHUSA KaK OTACIbHBIX OJOKOB W (PYHKIIMOHAIBHBIX Y3JIOB
u(ppoBO CXeMOTEXHUKH, TaK M IIU(PPOBBIX CHCTEM B IIEJIOM;

- MIPUHIHUIBI TPEICTABICHUS THIIOBBIX TUCKPETHBIX YCTPOMCTB;

YMeTs:

- OIMCBHIBATh U MOJICIUPOBATH CIEIUATU3UPOBAHHBIC IIU(PPOBBIC YCTPONCTBA CPEAHEH CIIOKHOCTH;

- peanu30BBIBATh CTAHIAPTHBIC (DYHKIIMOHAIBHBIE Y3JIbI U OJIOKU AJICKTPOHHBIX CHCTEM;

Bnaners:

- HaBBIKAMHU OIMCAHUSIOTIACIBHBIX OJOKOB M (YHKIIMOHAIBHBIX Y3JI0B IU(MPOBONW CXEMOTECXHUKH
npu npoekTupoBanuu Ha FPGA dupmsr Altera;

- HaBBbIKaMU pa3pabOTKH, MOJCIUPOBAHUS U CUHTE3a JUCKPETHBIX YCTPOUCTB.

[TK-2-Cnoco6GHOCTh K MPUMEHEHHUI0 cucteM mMoaenupoBanus u cpencts CAIIP.

3HaTh:

- TOPUHLMIBI T[OBEAGHYECKOTO U CTPYKTYPHOTO  MOJEIMPOBAHHS LUGPOBBIX  YCTPOUCTB,
MPOEKTUPYEMBIX Ha ocHOBe FPGA,;

- OCHOBHbIE (DYHKIIMU Cpelbl TpoeKkTupoBanus Quartus;

- TOPANOK JIEHCTBUH Mpu pazpaboTKe MUPPOBLIX YCTPOUCTB U MOACTUPOBAHUHU PaOOTHI MPOEKTa B
cpene nmpoekTupoBanus Quartus.

YMeTs:

- pa3pabaTbIBaTh MOJIEIH OTIAEIbHBIX ()YHKIIMOHATIBHBIX OJIOKOB M y3JIOB B Cpelie MPOEKTUPOBAHUS
Quartus ¢ ucnonp30BaHUEM TpapUUecKOro peAakTopa CXeM M KOMIHISATOpA KOJa Ha S3bIKE OMUCAHUS
anmnapaTypsl;

- BbIOMpaTh W HCIOJH30BATh MIAOIOHBI U MPECEThl CTaHIAPTHBIX (DYHKIIMOHAIBHBIX OJIOKOB IPH
pa3paboTke upPOBLIX YCTPOUCTB;

- MOJETUpPOBaTh paboTy HU(POBBIX YCTPOUCTB B Cpejie MpoeKTupoBaHus Quartus.

Bnaners:

- HaBBIKaMU CO3JaHUs U YIpaBJIEHUs IPOEKTOM B cpejie mpoekTupoBanus Quartus;



22

- HaBBIKAMH pa3pabOTKH, MOJEIUPOBAHMS M CHHTE3a JUCKPETHBIX YCTPOWCTB B cpene
npoexktupoBanus Quartus;

- HaBBIKAMHU IPUMEHCHHs MIA0JOHOB U IPECETOB CTAaHIAPTHBIX (YHKIIMOHAJIBHBIX OJIOKOB TPHU
pa3paboTke UpPOBBIX YCTPOUCTB.

[MK-3-Cnioco6HOCT, K pa3pabOTKe BCTPaWBAEMOr0 IPOTPAMMHOIO oOecmedeHus it TU(POBBIX
CUCTEM.

3HaTh:

- THIIOBBIE CHHTaKCHYECKHE KOHCTPYKIMH S3bIKOB onucanus ammapatypsl VHDL/Verilog;

- TPUHIMIBI TPEICTABICHUS THUIOBBIX IU(MPOBBIX YCTPOUCTB Ha S3BIKAX OMKMCAHUS AaIapaTypbl
VHDL/Verilog;

YMeTs:

- ONHCHIBATh  CHCIHAIM3UPOBAHHBIE  IM(PPOBBIE  YCTPOMCTBA  CPEOHEH  CIOKHOCTH  C
WCIOJIb30BAHNEM SI3BIKOB OIHCAHUS alapaTypsl;

- MHcaTh CHHTE3UPYEMBIH KO Ha s3bIKax omucanus ammaparypsl VHDL/Verilog;

- nmucaTh TecToBble Moaynu (testbench) u ompenensTs KOHCTPYKUMHU $3bIKA, MpeIHAa3HAYEHHbBIE
TOJIBKO TSI MOJICITUPOBAHUS;

- peaJM30BBIBAThH CTAHJAPTHBIC KOHCTPYKIIMH Ha si3bIKax onmucanus anmaparypel VHDL/Verilog;

- OCYIIECTBIISITh BEPXHCYPOBHEBYIO HMHTETpAIMI0 MH(PPOBBIX CHCTEM ©  MPOTPAMMHBIX
KOMITOHCHTOB;

- peaTu30BBIBaTh CTaHIAAPTHBIC (DYHKIIMOHAILHBIC Y3JIBI M OJIOKH SJICKTPOHHBIX CHCTEM Ha SI3BIKaxX
onucanus annaparypsl VHDL/Verilog;

Bnaners:

- naBbikamu ontummszanuu VHDL/Verilog koga mist 6osiee MOTHOTO M THOKOrO HCIIOJIB30BaHUS
anmapaTtHeIx pecypcoB FPGA ¢dupmsr Altera,;

- HaBBIKaMU pa3pabOTKH KOJia Ha S3BIKE OIMMCAHMS allllapaTyphl B Cpejie MpoeKTHpoBaHus Quartus;

- HaBbIKaMHU pa3pabOTKH, MOJCIUPOBAHWS M CHHTE3a JUCKPETHBIX YCTPOWCTB Ha 0Oa3e WX
SI3BIKOBOTO OTIMCAHMSI,

- HaBBIKAMH CO3JaHHUS TECTOBBIX MOJyJIeH (testbench);

- HaBbIKAMHU HCIOJB30BaHUS BO3MOXKHOCTH TEKCTOBOI'O BBOJIA/BBIBOJIA HA S3BIKAX OIMCAHUS
armapatypsl VHDL/Verilog;

- HaBbIKAMU HAIMCAHUS MTaPaMETPU3UPYEMOTO KOJIa JIJIsl HOBTOPHOTO UCIIOJIb30BAHUS IIPOCKTA.

3. O0beMm

Jannbie 00 oOmieM oObeMe yueOHOro MOIYNsl M TPYIOEMKOCTH OTAENBHBIX BUIOB YyueOHOU
paboThI MpeicTaBICHBI B Ta0IuIe 1.

Tabmuma 1 — O0beM U TPYAOEMKOCTh Y4eOHOTO MO TS

Bupa yueOHo# padoThI Bcero
1 2

O01mas TPy10eMKOCTb THUCIHIJIMHBI (MOyJIs1), (Yac) 112
Hucmanyuonnvle 3auamus, BCEro Jac., 64
B mom uucne
Jlextuu (JI), (wac) 32
Jlabopatopubie paboTsl (JIP), (1ac) 32
CamocrosiTesbHas padora, (4ac) 44
IIpomexyTouHas aTrecranus, (4ac) 4
Buja npomeskyTouHoii arTecranuu (MpH HAJTUYHHI) 3a4yeT
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4. Coaep:xkanme

4.1. PacnpenesieHue TPy10eMKOCTH 1O pa3jejiaM, TeMaM U BUIaM 3aHATHI

Pazpenbl, TeMBbI U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 2.

Tabmuua 2 — Paznensl, TeMbl yaeOHOTO MOIYIS U UX TPYJIOEMKOCTb

Ne /it Paspnensl, Tembl Bujpl yueOHbIX 3aHATUN*
Jlexuuu | JlaGoparopHast | CamocCTOSITENb
paboTta Has paboTa

Moayas 3. IIpoextupoBanue Ha FPGA nHa
SI3BIKE OITMCAHUS aImapaTyphl

3.1 [ToBeneHueckoe U CTPYKTYpHOE 5 4
MO/ICJTMPOBAHUE

3.2 A3tk VHDL. BazoBbie KOHIIETIIINY S3BIKA.
Turb! TaHHBIX, TapaJIETBHBIE OTICPAIIHH. 3 3 4
[Iponeccel U nepeMeHHbIE

3.3 3wk Verilog. ba3zoBsle KOHIEIINH SI3BIKA.

. 3 3 4

Ocuosubie ommuns ot VHDL. SystemVerilog.

3.4 Bgenenue B testbench. OcHoOBbI paGoTHI €
cumysitopom. [TpaBuia mpoBepku
KOPPEKTHOCTH MPOEKTa MpH OTIaJIKE 2 2 4
npoTotuma. [IoAroToBka TEXHUYECKOU
JOKYMEHTAIMHU POEKTa.

3.5 DneMeHTbl KOMOMHAMOHHON U
OCJIEIOBATEILHOM JIOTUKH HA I3BIKAX 2 4 4
OTMCAHHUS almapaTypsl.

3.6 [TpoexTupoBanue 1uppoBHIX
(D YHKIIMOHATBHBIX Y3JI0B C TPUMEHEHUEM 4 4 4
SI3BIKOB OITMCAHMS allapaTypbl

3.7 [IpoexTrpoBaHe KOHEYHBIX ABTOMATOB C 4 4 4
MIPUMEHEHHEM $I3bIKOB OTIMCAHUS arnapaTypsl

3.8 [IpoexTupoBanue mpeodpazoBaresneii koaa ¢ 4 4 4
MIPUMEHEHHEM S3bIKOB OTIMCAHUS alllapaTyphl.

3.9 Onucanne nHTEP(PEHCHOTO B3aUMOICHCTBUS 4 4 4

3.10 BubInoTEKH rOTOBBIX KOMIIOHEHTOB. IP-s1pa 4 4 8
UTOI'o 32 32 44

5. Opranu3anoHHO-NeAaroru4ecKue ycJa0Bus
5.1. Marepua/jibHO-TeXHHYECKHE YCIOBHS

CocraB MaTepI/IaJILHO-TeXHI/I‘{eCKOﬁ 0a3bl NpEACTaBJICH B Ta6J'II/II_[e 3.

Tabnuma 3 — CoctaB MaTepUaIbHO-TEXHUYECKOM 0a3bl

No HauMmenoBaHue cocTaBHOM YacTh MaTepHUaTbHO-TEXHUYECKOM Howmep aynuropun
/1 0a3pr™ (pu HEOOXOTMMOCTH)
1 | MynbpTuMenuitHas JEKIIMOHHAS Ay TUTOPUS
2 | KoMmbroTepHbId Kiacce
3 | 3aHsATHS POBOJATCS B CHCTEME AUCTAHIIMOHHOTO O0yUYeHUS
I'VAII

5.2. YuedHo-MeTOqMYecKOe M MH(POPMALMOHHOE 00ecneYeHue
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[TepeueHs OCHOBHOM U JOTIOTHUTENHHON JIUTEPATYPHI IPUBE/ICH B Ta0nwmIie 4.

Tabnuua 4 — [lepeyeHb OCHOBHOM M JJONIOJHUTEIBHOM JTUTEPATYPHI

HIudp / URL agpec

bubmuorpaduyeckas ccpuika

KomnuecTso
OK3EMILIAPOB B
oubnuoreke
(KpoMe 3JIEKTPOHHBIX
HK3EMILISIPOB)

OcHoBHast uTeparypa

https://e.lanbook.com/b
00k/73058

Haga6bwu, 3. IIpoexktrpoBanne BCTpanBaeMbIX
cucteM Ha [IJIUC / 3. HaBabu; nepeBon ¢
anrymiickoro B. B. ConmoBbeBa. — Mocksa: [IMK
[Ipecc, 2016. — 464 c.

https://e.lanbook.com/b
00k/206678

VYmenuna, U. B. IIpoexTrpoBanue nuppoBbIx
ycrpoiicts Ha [TJIMC: yuebHoe nocobue / 1. B.
Ymennna. — Cankr-IlerepOypr: Jlans, 2022. —
408 c.

https://znanium.com/ca
talog/document?id=342
318

Xappuc, .M. Ludposas cxeMOTeXHUKA U
apxutextypa kommnbrorepa / JI.M. Xappuc, C.JL.
Xappuc; niep. canria. ImaginationTechnologies. -
Mocksa: JIMKIlIpecc, 2018. - 792 c.

http://e.lanbook.com/
book/60977

ba6uu, H.I1. OcHoBBI I(PPOBOI CXEMOTEXHUKHU:
VYyeobnoe nocooue / H.IT. babuu, N.A. XKykoB. —
M.: IMK Tlpecc, 2010. — 480 c.

JlononHUTENbHAS TUTEpATYpa

004 M 33 [TpoextupoBanne CBUC u Cucrem-Ha-kpucramie: | 21
yaeOHO-MeToanueckoe nmocodue / H. A. MaTBeea,
E. A. CyBoposga, IO. E. lleiinun; C.-IleTepd. roc.
YH-T a3pokocM. pubdopocrpoenus. - CI16.: M3a-Bo
I'VAII, 2016. - 51 c. 31 621.3
004.4 C 89 PazpaboTka nuHaMHYECKH PEKOH(PUTYPUPYEMBIX 16
CHUCTEM U ceTel Ha Kpucrasuie: yued. mocobue / E.
A. CyBopoBa, H. A. Marseesa, 1O. E. llleitnun. —
CII6.: 'YAII, 2016 — 75 c.
https://kpfu.ru/portal/do | Axuypun A.Jl., FOcynos K.M. IIporpammupoBatme
cs/F2032376552/Verilo | na s3bike Verilog. YueOHoe nmocobue. — Kazawp,
g_Examples_D.pdf 2016. - 90 c.
https://lib.guap.ru/jirbis | TIpoextupoBanue 1EdppoBsIX ycTpoiicTs Ha [IJINC
2/components/com_irbi | 8 CAIIP Quartusll : [ DnekTpoHHbIi pecypc]:
s/pdf_view/?468140 METOMYECKHE YKa3aHUsI K BBIMOJTHEHUIO
naboparopubix padot / 0. E. Aradonosa [u ap.];
C.-IlerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOCHHUSI.
- DOnekTpoH. TekcroBeie AaH. - CII6.: M31-Bo
I'VAIIL 2017. - 122 c.
M 80 IIpoexTupoBaHue HUPPOBHIX YCTPOHCTB Ha Oaze 5

MHUKPOCXEM MPOTrPaMMHUPYEMOH JIOTUKHU: y4eOHOE
nmocobue / A. B. Mopo3sos, B. A. Henamies; C.-
[TeTepO. roc. yH-T a9pOKOCM. TPUOOPOCTPOCHHUS. -
CIIo.: T'YAII, 2021. - 78 c.

https://e.lanbook.com/b
00k/13746

bubuno, I1. H. VHDL. DddexruBHoe
WCIIOJIb30BaHNE TIPU MPOEKTUPOBAHUU ITU(DPOBBIX
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cucteM / I1. H.bubuno, H. A. ABneeB. — MockBa.
COJIOH-TIIpecc, 2006. — 344 c.

[lepeuenr  pecypcoB  HH(POPMANMOHHO-TEICKOMMYHHKAIMOHHOH  cetn  «MHTEepHET»,
HEOOXOIUMBIX JIJIS OCBOCHUSI y4EOHOTO Kypca IIPHUBEJICH B TaOIUIIE 5.

Tabmuua 5 — [epedyenp pecypcoB HHGOPMAIMOHHO-TEJICKOMMYHUKAIIMOHHOM ceTn «MHTepHeT»

URL anpec HaumenoBanue
http://altera.ru Altera ITJIUC - MEUKpOCXEMBI IPOrPAMMHUPYEMOM JIOTHKH
https://marsohod.org FPGA 6110r: O1IBIT, OTJIAJIKa, IPOrPaMMHUPOBAHUE
https://Ims.guap.ru/ Cucrema auctaHimoHHoro ooyuenus I'VAIT
https://fpga-e.ru Bce o IIJIUC — Tlopran o IIJIUC, TAUC u ux npuMeHeHHH
http://we.easyelectronics.ru/plis/vhdl | VHDL ¢ nyas/TIJINC
-s-nulya.html
http://iosifk.narod.ru/hdl_coding/veri | Kparkuii kypc HDL — Verilog Ha pyccKoM u CTaThu
log.htm

[TepedyeHsr MCTOIB3yeMOT0 MPOTPAMMHOTO 00ECIIeUeHHUs | aIapaTHBIX PECYPCOB MPEICTABIICH B

Taonuie 6.
Tabnuia 6 — [lepeuenb mporpaMMHOro oOGecreyeH sl 1 annapaTHbIX pECypcoB

Ne i/t HammenoBanue
OC Microsoft Windows 7 u BeIie
MS Office
Cucrema nuctanroHHoro ooyuenus ['Y ATl
Quartus Prime Web Edition 13.0 u Beimie
Omnagounas rata Altera DE2-115

SHESIR N

[lepeuens ncmnonb3yeMbix HH(GOPMALIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTaBIICH B TaOIUIIET.

Tabmuma 7 — Ilepeuens nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne /i HaumenoBanue
He npenxycMotpeno

6. OueHoYHbIe MAaTEPHAJIBI IS IPOBEAECHUS IIPOMEKYTOYHOM aTTeCTAlNuM
6.1. CocraB OIIEHOYHBIX MaTePHUAJIOB IIPUBE/ICH B TabuIe 8.

Tabnuia 8 — CocTaB O1IECHOYHBIX MAaTEPUAJIOB IS IPOMEKYTOYHOU aTTecTalluu
[IpuMepHBIit IepeueHb OIEHOYHBIX MaTePUAIOB

Bun npomexyrouHoi
aTTecTalluu
3auer IlepeueHp BOIPOCOB K 3a4eTy

6.2. B xadecTBe KpUTEpPHEB OLICHKH YPOBHS C(HOPMHUPOBAHHOCTU (OCBOCHHS) y OOYUaAIOLIMXCS
KOMIETEHIMI NMpUMeHseTcs 1IKajda yHuBepcutera. B tabnune 9 npencraBneHa 4-6ayuipHas MIKana s
OLIEHKH C(POPMHUPOBAHHOCTH KOMIETEHLIUH.

Tabmuma 9 —Kpurepun orieHKH ypoBHs cQOPMUPOBAHHOCTH KOMIIETCHIIUN
Ornenka komnereHiuu (4-
OauThbHAS IIKAJIA)

XapakrepucTiuka copMHPOBAHHBIX KOMIETEHIIUH

KOTIIUYIHO» — CJIyl1aTeiib FJIY6OKO 1 BCCCTOPOHHEC YCBOUII HpOFpaMMHHﬁ MaTcpHrall;
«GBadTCHO» — YBEPCHHO, JIOTUYHO, MOCJICAOBATCIBHO U TPAMOTHO €I'0 U3JI1aracrt;
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— OMUPAsICh HA 3HAHUS OCHOBHOW W JOTOJIHUTEIBHOU JTUTEPATYpPhI, TECHO
MPUBS3BIBAET YCBOCHHBIC HAYYHBIC TIIOJIOKEHUS C MPAKTHYECKOM
NESITeIbHOCTHIO HATIPABIICHHUS;

— yMeno 000CHOBBIBAET M ApTYMEHTHPYET BBIJIBUTAEMBIE UM HJIEH;

— JIeJIaeT BBIBOIBI U 000OIIEHHMS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIeMaTn3uPOBAHHBIX TIOHATHH.

— CymiaTesib TBEPAO YCBOWJI MPOTpaMMHBIN MaTepuall, TPaMOTHO W IO
CYILECTBY U3JIaraeT €ro, OMUPasICh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;

— HE JIOMYCKAEeT CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPOIIOY — YBA3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTHYECKOW JAESITEIBHOCTHIO
«3a4TEHO» HarpaBJICHUS;

— apTyYMEHTUPYET HAYYHbBIC MTOJIOKEHHUS;

— JIeJIaeT BBIBOJIBI 1 00OOIICHHUS;

— BJIAJICET CUCTEMOM CTICIIMAIM3UPOBAHHBIX TTOHSITHIA.

— CIyWIaTeab YCBOWJ TOJIBKO OCHOBHOW NPOIPaMMHBIM MaTepHall, IO
CyLIECTBY M3JaraeT €ro, ONUPasCh HAa 3HAHWS TOJBKO OCHOBHOM
JUTEpaTyphl;

— JIOITyCKAeT HEeCYIECTBEHHbIE OMMOKHU U HETOYHOCTH;

— UCHBITBIBACT 3aTPyIHEHUS B MPAKTUYECKOM MPUMEHEHUM 3HAHWUM
HaIpaBJICHHUS;

— cJ1ab0 apryMeHTHUPYET HayyHbI€ MOJI0KEHHUS,

— 3aTpyaHsieTcs: B GOPMYITMPOBAHUHN BBIBOJOB M 0000IICHUH;

— YaCTUYHO BJIAJICET CUCTEMON CIIENMAIM3UPOBAHHBIX OHSTHIA.

«KYHOOBJICTBOPHUTECIBHO»
«B3aYTCHO»

— CITyIIaTesb He YCBOWII 3HAUUTEILHOW YacTH MPOrPaMMHOTO MaTepHaa;
— JOMyCKaeT CYIIECTBEHHBIC OMTMOKH M HETOYHOCTU IMPH PACCMOTPEHHUH
«HEYJOBIIETBOPUTEIHHO» | IPOOJIEM B KOHKPETHOM HAIPaBJICHUH;

«HE 324YTECHOY» — WCTIBITBIBACT TPYTHOCTH B MPAKTHYECKOM PUMEHEHUH 3HAHUIA;
— HE MOYKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,
— He (hOpPMYIHPYET BHIBOJIOB M 000OIIEHUT.

4.4 TunoBble KOHTPOJIbHBIC 331aHUS JIM HHBIC MaTePHAIIBI:
Bomnpocsr (3amaun) s sx3amena (tabauma 10)

Ta6muma 10 — Borrpocsl (3agaun) u1s SK3aMeHa

Ne n/m [Tepeuens BompocoB (3a1a4) AJis SK3aMeHa

He npenycmoTtpeno

Bomnpocsr (3amaun) s 3adera / muddepennupoBanHoro 3avera (tadbmauma 11)

Tabnuma 11 — Bonpocs! (3agaun) amns 3adera / audepeHmpoBaHHOTO 3a4eTa

Ne n/n Ilepeuens BompocoB (3a1a4) ai1st 3aueTa / AuddepeHnpoBaHHOTO 3aueTa

1. | [loBeneHueckoe U CTPYKTYpHOE MoJiesiipoBaHue paboTsl npoekrta Ha [TJINC

2. | OcHoBHble TepMuHBI s13b1ka VHDL

3. | OcHoBHbIe TepMuHSI si3bIKa Verilog

4. | Pa3zpaboTka (yHKIMOHAIBHBIX Y3710B IH(poBoi cxemoTexHuku Ha [IJIMC c mpumeneHuem
SI3bIKOB OIIMCAHUs allllapaTyphl: IPOCTEUIINE JOTHIECKUE CXEMBI
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Pa3zpabotka dyHKIIMOHANBHBIX Y370B mudpoBoii cxemoTexuuku Ha [IJIMC ¢ mpumeHeHHEM
SI3BIKOB OITUCAHMS AllapaTyphbl: CTATHYECKUN PETUCT]

Pa3zpabotka dyHKIIMOHANBHBIX Y370B mudpoBoii cxemoTexuuku Ha [IJIMC ¢ mpuMmeHeHHEM
SI3BIKOB OMTMCAHMSI allapaTyphl: CABUTAIOIINN PETHCTP

Pa3zpabotka yHKIIMOHANBHBIX Yy370B mudpoBoii cxemotexuuku Ha [IJIMC ¢ mpuMmeHeHHEM
SI3BIKOB OTIMICAHMS alMapaTypbl: CYMMHUPYIONIUH M BBIYATAIONIUN CYETUYUK CO CKBO3HBIM
IEPEeHOCOM

Pa3zpabotka yHKIIMOHANBHBIX y370B mudpoBoii cxemotexuuku Ha [IJIMC ¢ mpumeHeHHEM
SI3BIKOB OTIMICAHMS almapaTypbl: CYMMHPYIOIIANA ¥ BBIYMTAOIMINNA CUCTYHK C MMAPAIIICITBHBIM
MEPEHOCOM

Pazpabotka pynkmmoHanbHbIX y3710B 1uppoBoit cxemorexuuku Ha [IJIMC ¢ mpumenenuem
SI3BIKOB ~ OTMHCAHMSI  almaparypbl: CYMMHPYIOIIUA W BBIUMTAIOMIMN  CYETUYUK  C
MOCJIE0BATEIbHBIM [IEPEHOCOM

10.

Pazpabotka pynkmmoHanbHbIX y3710B 1uppoBoit cxemorexuuku Ha [IJIMC ¢ mpumenenuem
SI3BIKOB OIMCAHMsSI ammapaTrypbl. CUYETYMK C 3aJaHHBIM OCHOBAaHHMEM cCYeTa Ha OCHOBE T-
TPUTTEPOB

11.

Pazpabotka pynkmmoHanbHBIX y3710B 1UppoBoit cxemotexuuku Ha [IJIMC ¢ mpumenenuem
SI3BIKOB OIMCAHMS anmapaTrypbl. CUETYMK C 3a/JlaHHBIM OCHOBaHMEM cyera Ha ocHoBe JK-
TPUTTEPOB

12.

PazpaboTtka pynknmoHanbHBIX y3710B 1UppoBoit cxemoTexuuku Ha [IJIMC ¢ mpumeHneHuem
S3BIKOB ~ ONMCAHMS  allapaTypbl. TEHEePATOPBIMMITYJIbCHBIX  IOCIEIOBATEIBHOCTEH ¢
3aJJaHHBIMH XapaKTCPUCTHKAMHU.

13.

PazpaboTka xoneunsix aBToMaroB Ha [IJIMC ¢ npuMeHeHneM S3bIKOB OMMCAHUS alllapaTyphbl.
aBTomMaT Mypa.

14.

PazpaboTka xoneunsix aBroMatoB Ha [IJIMC ¢ npuMeHeHHEM S3bIKOB ONKMCAHUS alllapaTyphl.
aBTOMaT Muiu.

15.

Pazpabotka mnpeoOpazoBarenerd koma Ha IIJIMC ¢ mnpuMeHEHHEM S3BIKOB OMHCAHHS
anmnapatypsl: npeodpa3zoBaTelib KoJa JUIsl CEMUCEIMEHTHOTO [U(PPOBOTr0 UHIUKATOPA

16.

Pazpabotka mnpeoOpazoBareneri koma Ha IIJIMC ¢ mnpuMeHEHHEM S3BIKOB  OIMCAHHS
anmapatypsl: npeoOpa3oBateins koaa ['pes

17.

Pa3pabotka mpeoOpazoBareneit koma Ha IIJIMC ¢ npuMeHeHUEM S3BIKOB OIKCAHUS
anmnapatypsl: npeoOpa3oBaTelb ABOUYHO-IECATHUYHOTO KOJIa

18.

[Ipumep onucanus untepdericnoro Bzaumoaeicteus [IJIMC Ha s3b1ke onMcaHus anmnaparypsl

19.

bubnuorekn roToBbIX KOMIOHEHTOB. Ilonstue IP-snxpa w uMX [OpUMEHeHHE Ipu
IIPOEKTUPOBaHUM ycTpoiicTB u cuctem Ha [1IJIUC.

Bomnpocs! 15t mpoBeieHNs: IPOMEKYTOYHON aTTeCTalluu IpU TeCTUpoBaHUU (Tabnuna 12)

Tabnuua 12 — IIpumepHblii mepeueHb BOIPOCOB JJIsl TECTOB

Ne o/

[IpumepHBIil IepedyeHb BOIIPOCOB VISl TECTOB

He npenycmorpeno

KoHTponbHbIe U pakTUYECKUE 3a7a4uu / 3aaHus IO AUCUUILTHHE (MoayIto) (Tabnuima 13)
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Tabnuua 13 - MpuMepHbIA NepeyeHb KOHTPO/bHBIX Y MPaKTUYECKMX 3adad / 3afaHuii
Ne n/n MpUMepHBIA NepeyeHb KOHTPOIbHBIX U NPaKTUYeCcKnX 3agad / 3afaHuii

He npegycMoTpeHo

Mporpammy cocTtaBun(a):
Pykosogutens A0

ACCUCTEHT Kad). NpuKnagHoi

NH(OPMAaTUKM
OO/DKHOCTb, Y4Y. CTeneHb, 3BaHne

JekaH ® MO

[-p 3KOH. HayK, npodeccop Kah.82

[OO0/IXKHOCTb, Y4Y. CTEMNEHb, 3BaHNE

Mpuch, gata

B.K. AKkonsH

MHULUMansl, hamunms

A.M. MenbHNYEeHKO
MHULUManbI, hamunns
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PABOYASA ITPOT'PAMMA YUYEBHOI'O MOJAYJIA

«IIpakTrka nmpoektupoBanus Ha FPGA»
[To JIIIT IIT «ITpoextupoBanune Ha FPGA»

dopma 00ydeHHS: OYHO-3209HAs C TPUMECHEHHUEM JIUCTAHITMOHHBIX 00pa30BaTEIIBHBIX TEXHOJIOTHIA

1.ean

Henbto peanuzanuu yueOHOTO MOIYNS SIBJISETCS NEMOHCTpalMsl 3HAHWM, YMEHUH M HaBBIKOB
pa3paboTKK MNPOTPaMMHOIO OOecreueHus: JUisl MPOEKTHPOBAHUS H3JEIMM AJIEKTPOHHOM TEXHUKH Ha
FPGA Ha 6a3e peanbHbIX IPOU3BOACTBEHHBIX 3a/1a4.

2. [lepeyeHb TMJIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHsS, COOTHECEHHBIX ¢ IJIAHUPYEMBIMH
pesyabTatamu ocsoenusi AT

B pesynbrare ocBoeHHs Y4eOHOTO MOJIyJs CiymiaTeab JOJDKEH o0sagaTh CleAYyIoIUMU
KOMIIETCHITUSIMU:

[1IK-1- Pa3zpabaTpiBaeT anmapaTHbIe pelIeHUs B 00JaCTH MUKPOTIPOIIECCOPHON U ITU(POBON TEXHUKH.
(CrocobHOCT K pa3pabOTKe ammapaTHBIX pelieHHid B 0o0sacT HU(PPOBOW CXEMOTEXHUKH H
ANMEKTPOHUKH).

3HaTh:

- OCHOBbl METOJMKH TPOCKTHPOBAHMS KaK OTICIbHBIX OJOKOB M (YHKIIMOHAJIBHBIX Y3JIOB
M (POBON CXEMOTEXHUKH, TaK U IIU(PPOBBIX CUCTEM B LIEJIOM;

- IPUHLMIIBI IPEACTABICHUS TUIIOBBIX JUCKPETHBIX YCTPOUCTB;

YMers:

- ONHCHIBAaTh U MOJEIMPOBAThH CHEIHAIN3UPOBAHHbBIE IIU(PPOBBIE YCTPOIICTBA CPEIHEH CIIOKHOCTH;

- peanu30BbIBaTh CTaHJAPTHBIC (DYHKIIMOHAIBHBIC Y3JIbl U OJOKH 3JEKTPOHHBIX CUCTEM;

Bnaners:

- HaBbIKAMHU OMHMCAHUSOTACIBHBIX OJIOKOB U (YHKIIMOHAIBHBIX Y3JIO0B LU(POBONH CXEMOTEXHHKH
npu npoektupoBanuu Ha FPGA ¢upmer Altera;

- HaBbIKaMU pa3pabOTKH, MOJACTUPOBAHUS U CUHTE3a JUCKPETHBIX YCTPOUCTB.

[TK-2-Cnoco6HOCTh K MPUMEHEHHUI0 cucteM MoaenupoBanus u cpencts CAIIP.

3HaTh:

- TOPUHLMIBI T[OBEAGHYECKOTO U CTPYKTYPHOTO  MOJEIMPOBAHHS IUGPOBBIX  YCTPOUCTB,
MIPOEKTUPYEMBIX Ha ocHOBe FPGA,;

- OCHOBHBIE (DYHKIIMU Cpelbl TpoeKkTupoBanus Quartus;

- TOPANOK JIEHCTBUH Mpu pazpaboTKe MUPPOBLIX YCTPONUCTB U MOACTUPOBAHUU PaOOTHI MIPOEKTa B
cpene nmpoekTupoBanus Quartus.

YMeTs:

- pa3pabaTbIBaTh MOJIEIH OTIENbHBIX ()YHKIIMOHATIBHBIX OJIOKOB M y3JIOB B Cpelie MPOEKTUPOBAHUS
Quartus ¢ ucnonp30BaHUEM TpapUUecKOro peAakTopa CXeM W KOMIHISATOpPA KOJa Ha S3bIKE OMUCAHUS
anmnapaTypsl;

- BbIOMpaTh M HCIMOJH30BATh MIAONOHBI U MPECEThl CTaHIAPTHBHIX (DYHKIIMOHAIBHBIX OIOKOB TpU
pa3paboTke upPOBLIX YCTPOUCTB;

- MOJETUpPOBaTh paboTy HU(POBBIX YCTPOUCTB B Cpejie MpoeKTupoBanus Quartus.

Bnaners:

- HaBBIKaMU CO3JaHUs U YIpaBJIEHUs IPOEKTOM B cpejie mpoekTupoBanus Quartus;
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- HaBBIKAMH pa3pabOTKH, MOJCITUPOBAHMUS U CHHTE3a JUCKPETHBIX YCTPOHCTB B cpele
npoexktupoBanus Quartus;

- HaBBIKAMU IPUMEHEHHs IIA0JOHOB W TPECETOB CTAaHAAPTHBIX (YHKIIMOHAJIBHBIX OJIOKOB HpPHU
pa3paboTke UpPOBBIX YCTPOUCTB.

[MK-3-Cnioco6HOCT, K pa3pabOTKe BCTPaWBAEMOr0 IPOTPAMMHOIO oOecmedeHus it TU(POBBIX
CUCTEM.

3HaTh:

- THIIOBBIE CHHTaKCHYECKHE KOHCTPYKIMH S3bIKOB onucanus ammapatypsl VHDL/Verilog;

- TPUHIMIBI TPEICTABICHUS THUIOBBIX IU(MPOBBIX YCTPOUCTB Ha S3BIKAX OMKMCAHUS AaIapaTypbl
VHDL/Verilog;

YMeTs:

- ONHCHIBATh  CHCIHAIM3UPOBAHHBIE  IM(PPOBBIE  YCTPOMCTBA  CPEOHEH  CIOKHOCTH  C
WCIOJIb30BAHNEM SI3BIKOB OIHCAHUS alapaTypsl;

- MHcaTh CHHTE3UPYEMbIH KO Ha s3bIKax onucanus amnmaparypsl VHDL/Verilog;

- nmucaTh TecToBble Moaynu (testbench) u ompenensTs KOHCTPYKUMHU $3bIKA, MpeIHAa3HAYEHHbBIE
TOJIBKO TSI MOJICITUPOBAHUS;

- peaJM30BBIBAThH CTAHJAPTHBIC KOHCTPYKIIMH Ha si3bIKax onmucanus anmaparypel VHDL/Verilog;

- OCYIIECTBISATH BEPXHCYPOBHEBYIO  HWHTETpAIMI0 MH(PPOBBIX CHCTEM H  MPOTrPAMMHBIX
KOMITOHCHTOB;

- peaTu30BBIBaTh CTaHIAAPTHBIC (DYHKIIMOHAILHBIC Y3JIBI M OJIOKH SJICKTPOHHBIX CHCTEM Ha SI3BIKaxX
onucanus anmnaparypsl VHDL/Verilog;

Bnaners:

- naBbikamu ontummzanuu VHDL/Verilog koga mias Gosiee MOTHOrO M rHOKOrO HCIOJB30BAHHS
anmapaTtHeIx pecypcoB FPGA ¢dupmsr Altera,;

- HaBBIKaMU pa3pabOTKH KOJia Ha S3BIKE OIMMCAHMS allllapaTyphl B Cpejie MpoeKTHpoBaHus Quartus;

- HaBbIKaMHU pa3pabOTKH, MOJCIUPOBAHUS M CHUHTE3a JUCKPETHBIX YCTPOWCTB Ha 0Oa3e HX
SI3BIKOBOTO OTIMCAHMSI,

- HaBBIKAMH CO3JaHHUS TECTOBBIX MOJyIIeH (testbench);

- HaBbIKAMHU HCIOJB30BaHUS BO3MOXKHOCTH TEKCTOBOI'O BBOJIA/BBIBOJIA HA S3BIKAX OIMCAHUS
armapatypsl VHDL/Verilog;

- HaBbIKAMU HAIMCAHUS MApaMETPU3UPYEMOT0 KOJia JIjIsl IOBTOPHOTO MCIOJIh30BaHUS IMPOCKTA.

3. O0beMm

Jannbie 00 oOmieM oObeMe yueOHOro MOIYNsl M TPYIOEMKOCTH OTAENBHBIX BUIOB YyueOHOU
paboThI MpeicTaBICHBI B Ta0IuIe 1.

Tabmuma 1 — O0beM U TPYAOEMKOCTh Y4eOHOTO MO TS

Bupa yueOHo# padoThI Bcero
1 2
O01mas TPy10eMKOCTb THUCIHIJIMHBI (MOyJIs1), (Yac) 16
Hucmanyuonnvle 3auamus, BCEro Jac., 10
B mom uucne
IMpaktrueckue padotsl (ITP), (yac) 10
CamocrosiTebHas padora, (4ac) 4
IIpome:xxyTouHas aTTecTanus, (4ac) 2
Buja npomeskyTouHoii arTecranuu (MpH HATUYHHN) 3ayer

4. Coaep:xkanmne
4.1. PacnipeesieHue TPY10€eMKOCTH MO pa3jiejiaM, TeMaM U BUIaM 3aHATHI
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Pazpenbl, TeMBbI U UX TPYAOEMKOCTh IPUBEACHBI B TAOIHIIE 2.

Tabnuna 2 — Paznensl, TeMbl yueOHOTO MOAYIISIU UX TPYJOEMKOCTb

Ne n/nt Pa3nensl, Tembl Bunp! yueOHBIX 3aHATHIT*
[Ipaktuueckas | CamocrosiTenbHAs
pabora pabora
Mopyas 4. IIpaktuka npoekrupoBanus Ha FPGA
3.1 Peanu3zanus npoekra no 3aJlaHUI0 OT MPENTPUITHS 10 4
UTOI'O 10 4

5. Opranu3anMoOHHO-NIeJArOrH4YecKue yCcJI0BHs
5.1. MarepuajibHO-TeXHHYECKHE YCTOBHS

CocraB MaTepuanbHO-TEXHUUECKON 0a3bl MpecTaBieH B Tadnuie 3.

Tabmuma 3 — CocraB MaTepHATBLHO-TEXHUYECKOM 0a3bl

Ne HanmeHnoBaHue COCTaBHOM 4acTH MaTepUaIbHO-TEXHUYECKON Howmep aynutopun
n/n 6a3pr™ (mpu HEOOXOMMOCTH)

2 | KoMmproTepHBIii Kitace

5.2. YuedHo-MeTOAMYeCKOe M MHPOPMALMOHHOE 00ecTieueHue
[lepeyeHr OCHOBHOM U IOTIOJHUTEIHHOM IUTEPATYPhI MPUBEICH B Ta0uIlE 4.

Tabmuma 4 — [lepeyeHb OCHOBHOM M JIOTIOJTHUTEIBHOM JTUTEPATYPHI

Iudp / URL aapec bubnuorpaduueckas ccplika KomunuecTBo
IK3EMILIPOB B
oubnuoreke
(KpoMe AJIeKTPOHHBIX
IK3EMIUISIPOB)

OcHoBHas nuTeparypa

https://e.lanbook.com/b | HaBa6wu, 3. [IpoekTrpoBaHKe BCTpaHBaCMbIX
00k/73058 cucteM Ha [IJIUC / 3. HaBabu; nepeBon ¢
anriumiickoro B. B. ConoBeeBa. — Mockga: JIMK
IIpecc, 2016. — 464 c.

https://e.lanbook.com/b | Yirenuna, 1. B. IIpoekrupoBanue nudpoBbix

00k/206678 ycrpoiict Ha [TJIMC: yuebnoe nocobue / 1. B.
VYienuna. — Canxrt-IlerepOypr: Jlans, 2022. —
408 c.

https://znanium.com/ca | Xappuc, JI.M. LludpoBas cxeMOTEXHHKA U
talog/document?id=342 | apxurekrypa kommnetotepa / JI.M. Xappuc, C.JI.
318 Xappuc; niep. canrit. ImaginationTechnologies. -
Mocksa: /IMKIIpecc, 2018. - 792 c.

http://e.lanbook.com/ ba6uu, H.IT. OcHOBBI 1IUPPOBOI CXEMOTEXHHUKH:
book/60977 Yuebnoe nocobue / H.I1. badbuu, N.A. XKykos. —
M.: IMK IIpecc, 2010. — 480 c.

JlonoTHUTENbHAS JIUTEPATYPA
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yueOHo-MeToaudeckoe nmocobue / H. A. MarBeeBa,
E. A. CyBopoga, 1O. E. llleitaun; C.-Iletep0. roc.
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YH-T a3poKocM. mpudopoctpoenus. - CII6.: U3a-Bo
I'VAII, 2016. - 51 c. 31 621.3

004.4 C 89

PazpaboTka TMHAMUYECKH PEKOH(UTYPUPYEMBIX
CUCTEM M ceTell Ha kpuctaiie: yued. mocooue / E.
A. CyBopoga, H. A. Marseesa, 1O. E. lleitnun. —
CII6.: T'YAIIL 2016 — 75 c.

16

https://kpfu.ru/portal/do
cs/F2032376552/Verilo
g_Examples_D.pdf

Axuaypun A.Jl., FOcynos K.M. [IporpammupoBanue
Ha si3b1ke Verilog. YueOHoe mocobue. — Kazanp,
2016. —90 c.

https://lib.guap.ru/jirbis
2/components/com_irbi
s/pdf_view/?468140

[IpoextupoBanue nudppoBsix ycrpoiicts Ha [IJIMC
B CAIIP Quartusll : [ DnexTponHsbIit pecypc]:
METOIMYECKUE YKa3aHHsI K BBITIOJTHEHUIO
nabopatopubix padot / ¥O. E. Aradonona [u ap.];
C.-Iletepb. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHHUS.
- DnekTpoH. TekcToBbie AaH. - CII6.: U3n-Bo
I'VAIL, 2017. - 122 c.

M 80

[IpoexTupoBanue HUPPOBBIX YCTPOUCTB Ha Oaze
MHUKPOCXEM MPOTrpaMMHUPYEMOH JIOTUKHU: yaeOHOe
nocobue / A. B. Mopo3sos, B. A. Henames; C.-
[TerepO. roc. yH-T a3pOKOCM. TPHOOPOCTPOECHUS. -
CII6.: TYAII, 2021. - 78 c.

https://e.lanbook.com/b
00k/13746

bubuno, I1. H. VHDL. DddextuBHoe
WCIOJIb30BaHKE MIPU MMPOEKTUPOBAHUH HU(DPOBBIX

cucteM / I1. H.buobuno, H. A. ABneeB. — MockBa.
COJIOH-IIpecc, 2006. — 344 c.

[Tepeuenn

pecypcoB

MH(OPMALIMOHHO-TEIEKOMMYHHUKAITTOHHOM

HEOOXOUMBIX JUIsl OCBOCHHSI YI€OHOTO Kypca IMpUBE/IEH B TaOIHIE S.

CeTH «HTEpHET»,

Tabmuma 5 — I[lepeuens pecypcoB HHGOOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh « HTepHEeT»

URL anpec

HaumenoBanue

http://altera.ru

Altera [TJIMC - MukpocxeMbl TpOrpaMMUPYEMOH JIOTHKH

https://marsohod.org

FPGA 6mor: ombIT, OTIIaKa, TPOrpaMMHUPOBAHKE

https://Ims.guap.ru/

Cucrema nuctaniiioHHoro ooydyenus ['Y ATl

https://fpga-e.ru

Bce o ITJIMC — [oprain o IUIMC, ITAWC u ux npumeHeHnu

http://we.easyelectronics.ru/plis/vhdl

-s-nulya.html

VHDL ¢ nyns/IIVIMC

http://iosifk.narod.ru/hdl_coding/veri

log.htm

Kpatkuit kypc HDL — Verilog Ha pycckoM u cTaThu

HepequL HCIOJIb3YEMOI'O0 IPOTrpaMMHOT'O obecrieueHus U arrapaTHbIX peCypCoOB NPCACTABJICH B

Tadaure 6.

Ta6Jmua 6 — HepequanorpaMMHoro oOecneueHUsI N aIrrnapaTHbIX peCYpCOB

Ne o/

HanmenoBanue

OC Microsoft Windows 7 uBbliie

MS Office

Cucrema aucranumoHHoro ooyuenus I'VAII

Quartus Prime Web Edition 13.0 ussbiiie

SHESI RN

Omnagounag rata Altera DE2-115

HepequL HCIOJIb3YCMbIX HH(bOpMaHI/IOHHO-CHpaBOLIHBIX CHUCTEM IIPCACTABJICH B Ta6J'II/II_IC7.
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Tabnuma 7 — [lepedens nHOOPMAIIMOHHO-CIPABOYHBIX CHCTEM

Ne o/ HaumenoBanue

He npenxycMotpeno

6. OeHoYHbIE MaTepPUAJIBI VIS MIPOBEIEHHUS MPOMEKYTOYHOH aTTecTauuu
6.1. CocTaB OIICHOYHBIX MaTEPUAIOB MPUBEACH B Ta0IUIE 8.

Tabmuna 8 — CocTaB OIICHOYHBIX MAaTEPUANIOB JUISI TPOMEKYTOYHOM aTTeCTAINH

[IpuMepHBI nIepeYeHb OLIEHOYHBIX MAaTEPHUATIOB
Bun npomexyroynoi

arTeCTalnun

3auer 3aimuTa NpoeKTa

6.2. B xadecTBe KpUTEpPHEB OIEHKH YPOBHS CHOPMHUPOBAHHOCTH (OCBOCHUS) Yy OOyJaromuxcs
KOMIIETEHIIMI MpUMEHsEeTCs 1IKaia yHuBepcuTeTa. B Tabmuue 9 npencraBneHa 4-0ayuibHasl IMIKania Juis
OIIEHKH C)OPMHUPOBAHHOCTH KOMITETECHIIUH.

Tabmuma 9 —Kpurepun oneHkr ypoBHs cQOPMUPOBAHHOCTH KOMIETEHIIUN

Ornenka kommereHiuu (4-

XapakTeprucTuka chopMHPOBAHHBIX KOMITETECHIHI
Oa/uTbHAS IKAIIa) P P popmup 11

— CJIyIIaTeNb TIIyOOKO U BCECTOPOHHE YCBOMJI MMPOTPAMMHBIN MaTepHalr,

— YBEPECHHO, JIOTHYHO, ITOCJICJIOBATEILHO U TPAMOTHO €T0 M3JIaracr;

— ONUPasICh HA 3HAHUS OCHOBHOMW W JIOTIOJIHUTEIIBHOM JIUTEPaTypPhl, TECHO
«OTJIMYHO» MPUBSA3BIBACT YCBOCHHBIC HAYYHBIC IIOJIOKEHUS C IMPAKTHICCKOM
«3a4TEHO» NCSTEIILHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET M apI'YMEHTHPYET BBIJBUTAEMBIC UM HJICH;

— JI€NaeT BBIBOIBI U 000OIIEHNS

— cBOOOJIHO BJIAJICET CHCTEMOH CIIeNUaTN3UPOBAHHBIX TIOHATHH.

— CJIyIIaTeNIb TBEPAO YCBOMJ MPOTrPaMMHBIN MaTepHall, TPaMOTHO H IO
CYIIECTBY M3JIaraeT ero, OupasicCh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBCHHBIX HETOYHOCTEHH;

«XOPOIIIO» — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKON JESATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHUS;

— apryMEHTUPYET HAYYHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 000OIIECHHUS

— BJIQJICET CHCTEMOM CIIeMaIN3UPOBAHHBIX TIOHITHH.

— CllyllaTejlb YCBOWI TOJbKO OCHOBHOM IpOrpaMMHBI Marepuai, Io
CYIIECTBY M3JaraeT €ro, ONMPasCh Ha 3HAHUA TOJBKO OCHOBHOM
JUTEPATYPHL;

— JIOTyCKaeT HeCYIeCTBEHHbIE OIIMOKU U HETOYHOCTH;

— WCIBITHIBAET 3aTPYyIHEHHs B MPAKTMYECKOM HNPUMEHEHMH 3HaHHM
HalpaBJICHUS;

— cn1abo apryMeHTHpYET Hay4HbIe MOJIOKEHMS;

— 3aTpyaHseTcs B (OPMYIMPOBAHUY BBIBOJIOB M 0000IIEHNUH;

— YaCTUYHO BJIAJIEET CUCTEMOH CIENMAIM3NPOBAHHBIX TOHATHIA.

«YHAOBJICTBOPUTCIIBHO»
«3adTCHO»

— cITyuIaTesib He YCBOMJI 3HAUUTENbHON YacTH MPOrpaMMHOTO MaTepuana;
— JIOMYCKaeT CYIIECTBEHHbIE OIIMOKM U HETOYHOCTU IMPH PACCMOTPEHHH
«HEYJOBJIETBOPUTEIHHO» | MPOOJIEM B KOHKPETHOM HalpaBJICHUY;

«HE 3a4TEHO» — UCTIBITBIBAET TPYIHOCTH B MPAKTHUECKOM IPUMEHEHNHU 3HAHU;
— HE MOKET apryMEHTHPOBATh Hay4HbIE MTOJIOKEHHS;
— He (hopMyIHPYET BBIBOJOB M 0000IICHUH.
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4.5 TnoBble KOHTPO/IbHbLIE 3aaHna UK NHbIE MaTepuansbi:
Bonpochl (3agaun) ana ak3ameHa (tabnuua 10)

Tabnuua 10 - Bonpocsbl (3aga4n) 41s sK3ameHa
Ne n/n MepeyeHb BOMPOCOB (3a4ay) AN 3K3aMeHa

He npefgycmoTtpeHo

Bonpocbl (3agayun) and saveta / gndgepeHumnposaHHoro 3aveta (tabnmua 11)

Ne n/n MepeyeHb BOMpoCOB (3ag4ay) Ana 3aveta / gugdepeHLMpoBaHHONo 3a4veTa

1 Moapo6HO onuWwNTe KaXKAblil 3Tan pa3paboTKu NpoekTa.

2 OxapaKTepu3yinTe TEXHNYECKOEe 3alaHNe NPOeKTa.

3. [alite 060CHOBaHMe BbIGPAHHOIO TEXHUYECKOrO pPeLUeHUs.

4 MpoAeMOHCTPUPYATE N MPOKOMMEHTMPYITE pe3ynbTaTbl 0TNAaAKM PaboTbl NPOEKTa.

Bonpockl Ans npoBefieHNs MPOMEXYTOUHOI aTTecTauuy Npyu TecTupoBaHun (Tabnuua 12)

Tabnuua 12 - MpumepHbIA NepeveHb BONPOCOB /15 TECTOB
Ne n/n MpuMepHbIV NepeyeHb BOMPOCOB 15 TeCTOB

He npepycmoTtpeHo

KOHTposibHble N NpakTU4ecKune 3agaun / 3agaHusa no gucumnamHe (mogynto) (tabnuua 13)

Ta6nuua 13 - MprMepHbIii NepeyveHb KOHTPO/bHBIX M NPaKTUYeCcKMX 3aaad / 3agaHunii
Ne n/n MpuMepHbIli NepeyeHb KOHTPO/bHbIX U MPAKTUYECKMX 3aaay / 3afaHuid

He npefycmoTtpeHo

Mporpammy coctasun(a):

Pykosogutens A0

ACCUCTEHT Kafh. NpuKnagHou

NH(OPMATUKM B.K. AkonsH
LOJIXHOCTb, Y4Y. CTEMNEHb, 3BaHNe nnck, nata NHULMaNbI, d)aMVU'IVIH

JekaH © 4o

[-p 3KOH. Hayk, npodeccop Kag.82 A.M. MenbHMNYeHKO
JO/DKHOCTD, yu. cTeneHb, 3BaHue UHULUManbI, haMuams
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4. IPOTPAMMA UTOT'OBOM ATTECTAIIAM
4.1. ®opMa UTOr0OBOI aTTECTALMHU U OL[CHOYHBIC MATEPHAJIbI

Hrorosas aTtectanus poBOIUTCA B (hOpMe 3aIIUTHI IPOSKTHOM paboTHI.

[lepeuenr pexoMeHAyeMOW JUTEpaTypbl, HEOOXOAUMOMW MpPU MOATOTOBKE K HWTOTOBOMY 3aueTy
MIPUBOJIUTCS B Tioipaszene 4.3.

Tembl 3a1aHu# I TPAKTHKO-OPUEHTHPOBAHHOTO MIPOEKTA MPEICTaBICHBI B Ta0JI. 8.

4.2. TpeOoBaHUsI K UTOrOBOIi aTTECTALIMOHHOI padoTe U MOPAAKY ee BbINOJIHEHUS

Wrorosas aTrectaninoHHasi paboTa cirymaTes IpeacTaBiseT co00il caMOCTOSTENbHBIN MPAKTUKO-
OpUEHTUPOBAHHBIM MPOEKT, MOJATBEPKJIAIOIINI ypOBEHb 3HAHUH M YMEHUH, CIIOCOOHOCTh NMPUMEHSTH
3HAHUS [IPU PEIICHUH MPAKTUUECKUX MPO(ECCHOHANBHBIX 3a/1a4.

Tembl mpoekroB mnpenocrasisitorcs WT-opranuzanusiMu, ¢ KOTOPbIMH 0Opa3oBaTelbHas
OpraHM3aiys BBICIIETO O0Opa30BaHUs - YYAaCTHUK NPOrPaMMbl CTPATErMUYECKOr0 aKaJgeMHYeCKOTO
muaepctBa "Ilpuopurer 2030" ®I'AOY BO «CaHkT-neTepOyprckuil rocylapcTBEHHbIH YHUBEPCHUTET
a’poKocMHuYecKkoro mpubopoctpoeHus» (mainee ['YAII) ocymecTBiasieT B3auMOJECHUCTBHE B pamMKax
peanuzannu JIIIT TIIT.

3amura WAP npousBoautcs ouHo (OHNAWH B QopmaTe BUACOKOHGEpEeHLUH). 3auuTa
COTMPOBOXKIAETCA IOKa30M pPa3pabOTaHHOTO MPOAYKTAa U OCYIIECTBISETCS B paMKaX CceMHHapa C
MIPEICTaBUTENSIMH OTPACIH.

4.3. IlepeyeHb peKOMeHyeMOii JTUTEePaTypPhl JIsi HTOTOBOIi aTTeCTAIUU

[lepeyeHr OCHOBHOW W JIOTIOJTHUTEIIBHOW JIMTEPATyphbl, HEOOXOIUMOM MpU MOAroToBKe K UA,
npuBeieH B Tabnwie 1.

Tabmuma 1— IlepeuyeHb OCHOBHOM M TOTIOJIHUTEILHOM JINTEPATYPHI
bubnuorpaduueckas ccplika KomunuecTtBo
ludp / URL anpec SK3EMILISIPOB B
OonbamoTeKe
(KpoMe 3IIeKTPOHHBIX
IK3EMIUISIPOB)

OcHoBHas nuTeparypa

https://e.lanbook.com/b | HaBabwu, 3. [IpoekTupoBaHue BCTpanBacMbIX
00k/73058 cucteMm Ha [IJIMC / 3. HaBabu; nepeBon ¢
anriuiickoro B. B. ConmoBbeBa. — Mocksa: [IMK
IIpecc, 2016. — 464 c.

https://e.lanbook.com/b | Yirenuna, 1. B. IIpoektupoBanue nudpoBbIx

00k/206678 ycrpoiict Ha [TJIMC: yuebnoe nocobue / 1. B.
VYimenuna. — Canxrt-IlerepOypr: Jlans, 2022. —
408 c.

https://znanium.com/ca | Xappuc, .M. [{udposas cxeMOTeXHHKA U
talog/document?id=342 | apxurekrypa kommnetotepa / JI.M. Xappuc, C.JI.
318 Xappuc; niep. canrit. ImaginationTechnologies. -
Mocksa: /IMKIIpecc, 2018. - 792 c.

JlonoTHUTENbHAS JIUTEPATYPA

004 M 33 IIpoextupoBanue CBMUC u Cucrem-na-kpuctamie: | 21
yueOHo-MeToandeckoe nmocobue / H. A. MarBeesa,
E. A. CyBopoga, 1O. E. llleitnun; C.-Iletepb. roc.

YH-T a9poKocM. mpubopoctpoenus. - CII16.: U3n-Bo
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I'VAIIL, 2016. - 51 c. 31 621.3
004.4 C 89 PazpaboTka TMHAMHUYECKH PEKOH(UTYPUPYEMBIX 16
CUCTEM M ceTell Ha kpucTaiie: yued. mocooue / E.
A. CyBopoBa, H. A. Marseesa, 1O. E. Illeitnun. —
CII6.: I'YAIIL 2016 — 75 c.
https://kpfu.ru/portal/do | Akaypun A.Jl., FOcynos K.M. IIporpamMmmupoBanue
cs/F2032376552/Verilo | Ha si3bike Verilog. Yue6Hoe nocodue. — Kazanb,
g_Examples_D.pdf 2016. —90 c.
https://lib.guap.ru/jirbis | IIpoexTupoBanue 1udppoBsIx ycTpoiicts Ha [IJINC
2/components/com_irbi | 8 CAIIP Quartusll: [ DnexTpoHHbIi pecypc]:
s/pdf_view/?468140 METOJANYECKUE YKa3aHUS K BBITIOJIHEHHIO
nabopatopubix padot / ¥O. E. Aradonona [u ap.];
C.-Iletepb. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHUS.
- DnekTpoH. TekcToBbie aaH. - CII6.: U3n-Bo
I'VAIL 2017. - 122 c.
M 80 [TpoexTupoBanue 1udpPoBLIX YCTPOUCTB HA Oaze 5
MHKPOCXEM MTPOTPaMMHUPYEMOU JIOTUKH: ydeOHOE
nocobue / A. B. Mopo3sos, B. A. Henames; C.-
[TerepO. roc. yH-T a3pOKOCM. IPHOOPOCTPOEHUSI. -
CII6. : T'YAIL 2021. - 78 c.
https://e.lanbook.com/b | Bubwuio, I1. H. VHDL. DddexTuBHOE
00k/13746 UCIIOJIb30BAHUE MTPH TPOSKTUPOBAHUH ITH(PPOBHIX
cucteM / I1. H.bubuno, H. A. ABneeB. — MockBa.
COJIOH-IIpecc, 2006. — 344 c.
[Tepeuenn pecypcoB MH(pOPMAITMOHHO-TEIEKOMMYHHUKAITHOHHOM ceTu «HTEepHETY,
HEO0OXOUMBIX MpHU NoAroToBKe K A, npeacrasieH B Tadbnuiie 2.
Tabmuma 2 — IlepedueHbp pecypcoB HHGPOPMAIMOHHO-TEIEKOMMYHUKAMOHHOW ceTn «HTepHeT»,
HEOOXOUMBIX MTPU NOATOTOBKE K A
URL anpec HaumenoBanue

http://altera.ru

JIOTUKH

Altera ITJIUC - MEKPOCXEMBI IIPOTPAMMHUPYEMOK

https://marsohod.org

FPGA Gior: onbIT, OTJIa[IKa, TPOTPaMMHUPOBAHUE

https://Ims.guap.ru/

Cucrema aucrtaniiuoHHoro ooydenus 'Y AIL

https://fpga-e.ru

IMPUMCHCHHUHN

Bce o ITNINC — [Toptan o IUIUC, ITAUC u ux

nulya.html

http://we.easyelectronics.ru/plis/vhdl-s-

VHDL ¢ nyns/IIVIMC

http://iosifk.narod.ru/hdl_coding/verilog.htm

Kpartkuii kypc HDL — Verilog Ha pycckom u cTaTbu

4.4. MaTepuaJbHO-TeXHHYeCKHe YCI0BHUS

CocraB MaTepHaﬂLHO'TCXHH‘IeCKOﬁ 633]51, HCO6XOHHMOﬁ AJIL IPOBCACHUSA I/IA, IpEeACTaBJICH B

Tadaure 3.

Tabnuma 3 — CocraB MaTepUanbHO-TEXHUYECKOH 0a3bl

Ne /o

HanMeHoBaHME COCTaBHOM 4acTH MaTCpHaHBHO-TCXHHQCCKOﬁ 0a3bl

Howmep aynutopun
(py HEOOXOTMMOCTH)

1. MynbTUMEINIHAS JTEKITMOHHAS ayAUTOPHUS
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KoMIbroTepHBIi Ki1acce

3aHATHS TPOBOIATCS B CHCTEME TUCTaHIMOHHOTO 00y4yenus ['Y ATl

4.5. OueHOYHbIEe MATEPHUAJIBI JJIS1 IPOBeleHNS] HTOT0OBOM aTTeCcTAlMU
5.5.1. ®oHJ OLIEHOUHBIX MaTEPUANIOB I IPOBEICHHUS UTOIOBOTO 3a4€eTa.
CocraB (hoHIa OIEHOYHBIX MATEPHAJIOB Ul POBEICHHSI HTOTOBOTO 3a4€TalpUBEICH B TaOIuIe

4.

Tabnua 4— CoctaB (hoH/a OLIEHOYHBIX MAaTEPHAJIOB JIJIsl TPOBEICHUSI HTOTOBOTO 3a4yeTa/ DK3aMeHa

CDopMa HpOBCJICHI/Iﬂ HUTOTOBOTI'O HepequL OLICHOYHBIX MaTepI/IaJ'IOB
3agera/ DK3aMeHa

[Ipe3enTanus npakTUKO-OPUEHTHPOBAHHOTO

3amura IpoeKTHON paboThl
CaMOCTOSITEIEHOTO NTPOEKTA

Ornucanue mokasareyiei ¥ KpUTEPUEB JIJIS OIEHKH KOMITETECHITUH, a Tak)Ke IIKaT OIICHUBAHMS IS
UTOTOBOTO 3a4eTa/IK3aMeHa.

Onucanue mokaszaresnei I OleHKA KOMITeTSHIIWIA JUTST HTOTOBOTO 3a4eTa/dK3aMeHa:

- CIIOCOOHOCTH TOCIIEIOBATEIIBHO, YETKO M JIOTUYHO M3JIaraTh MaTepHaT;

- YMEHHE CIPABJIATHCS C 3aJJa4aMH;

- yMeHHe (OpPMYJIMpPOBaTH OTBETHI HAa BOMPOCHI B paMKax MPOTPaMMbl HUTOTOBOTO
3a4yeTa/sK3aMeHa C UCTI0Ih30BAHNEM MaTepraia HAy9YHO—METOINIEeCKON 1 HAydHOU JTUTEepPaTypHl;

- YPOBEHb  MPAaBHJIBHOCTH OOOCHOBAaHHS TPHHATBIX PENICHUH TPH  BBINIOJHCHUU
MPAKTUYCCKHUX 3a/1a4.

Onenka ypoBHs chOpMUPOBAHHOCTH (OCBOCHHMST) KOMITETCHIIUN OCYIIECTBISETCS HAa OCHOBE TAKUX
COCTaBJIIIONIMX KaK: 3HAHWE, YMCHHWE, BIIQJCHUE HABBIKAMU W/WIM ONBITOM JCATEIBHOCTH B
COOTBETCTBHUH C TUTAHUPYEMBIMH pe3yiabTaTamu ooyuernus mo JITIIT.

B KkauecTBe KpUTEpUEB OIGHKH YPOBHS CQOPMHPOBAHHOCTH (OCBOCHHS) Y CIyliaresieu
KOMIICTCHIMI MPH MPOBEJICHUN WUTOTOBOTO 3adeTa/sK3aMeHa B (popMax «yCTHas», «IUCbMEHHas» U C
[IPUMEHEHHEM CPECTB AIIEKTPOHHOIO 00yUeHus, IpuMeHseTcs 4—0aipHas mKana (Tabnumna 5).

Tabnuua 5 —Kputepun o1ieHKH YpoBHS C(HOPMUPOBAHHOCTH KOMITCTCHITHIA

OLieHKa KOMIIETEHIINN

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITN
( 4-GautbHas 111KasIa) PAKTED (opnupo HH

— CJTyILaTeb ITyOOKO 1 BCECTOPOHHE YCBOMIT yueOHbIi Marepuan /11T

— YBEPEHHO, JIOTUYHO, NIOCIJIEJOBATENIBHO U T'PAMOTHO €10 M3/1araer;

— OIMPAsICh HA 3HaHWSI OCHOBHOM U JIOTIOJIHUTEIIBHOM JITEPATYphl, TECHO

«OTJIMYHO» IIPUBSI3bIBACT YCBOCHHBIE HAYUHBIE TIOJIOKEHHS K IIPAKTHYECKOU
3aUTEHO JESTEIIBHOCTH;

— yMerno 0OOCHOBBIBAET M QpryMEHTHPYET BbIIBUTaEMbIE M UJIEH;

— JIeTIaeT BBIBOJIBI M OOOOIIICHHST,

— CBOOO/THO BJIA/ICET CHCTEMOM CrIelMATM3MPOBAHHBIX HOHSTHIA.

— CJTyIIatenb TBep/io yeBo ydeOHbIit Marepuan I, rpaMoTHO 1 10

CYLLIECTBY U3JIaraeT €ro, OIUpasiCh Ha 3HAHUsI OCHOBHOM JINTEPATyphI;

— HE JIOIYCKAET CYILECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHBIE 3HAHUS C IIPAKTUYECKOM IEATEIBHOCTBIO,

— apryMEHTHUPYET HAy4HBIE IIOJIOKCHUS,

— JIeTIaeT BbIBOJIbI M OOOOIIICHHST,

— BJIAJICET CHCTEMOM CIIENMAIM3UPOBAHHBIX MIOHSTUI.

«XOpPOLIO»
3a4TCHO

«YJIOBJIETBOPUTENIHO» | — CITyILIaTeNIb YCBOMJI TOJILKO OCHOBHOM yueOHbIi Marepuain AII1, mo
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3aUTEHO CYLLIECTBY M3JIaracT €ro, OIUPAsiCh Ha 3HAHWS TOJILKO OCHOBHOMN
JIATEpaTypbl;
— JIOIYCKAaeT HECYIIECTBEHHBIE OLTMOKH 1 HETOYHOCTH;
— UCHIBITBHIBACT 3aTPyAHEHMS B IPAKTUUECKOM IIPUMEHEHNY 3HAHWM;
— cJ1a00 apryMEHTUPYET Hay4HbIE IOJIOKEHNS;
— 3aTpyAHsieTcs: B (GopMyTMpOBaHNH BBIBOJIOB 1 000OIIICHHIA;
— YaCTUYHO BIIAJICET CUCTEMOM CIIEMAIM3UPOBAHHBIX TOHSITHIA.
— CITyIIaTelib He YCBOMJI 3HAUMTENTHHOM YacT yueOHoro matepuana JIT1I1;
— JIOITYCKAET CYIIECTBEHHBIE OIIMOKHY ¥ HETOYHOCTU IIPU PACCMOTPEHUH
«HEYIOBJIETBOPUTEIILHO» | TIPOOJIEM;
HE 3a4TEHO — UCTIBITHIBACT TPYIHOCTH B MPAKTHYECKOM NPHUMEHEHHUH 3HAHMUA;
— HE MOXKET apryMEHTHPOBATH HAy4YHbIE TTOJIOYKEHMS;
— He (OPMYIHPYET BBIBOJIOB M 000OIICHHIA.

TumoBsie KOHTPOJIBHBIE 3aJAHUS WJIM UHBIE MaTEPUAITBI TIPEACTaBICHHI B Tabmmax 6 — 8.

Tabnuia 6 — [lepeueHb BOIPOCOB JUIsl HUTOTOBOTO 3a4€Ta, IPOBOAMMOTO B MMCbMEHHOH opMme
Crircok BOIPOCOB ISl HUTOTOBOTO 3a4eTa/sK3aMeHa, IPOBOUMOIO B
No /it MMUChbMEHHOM/yCcTHOU (hopme

He npexycMoTtpeno

Komrmerenuuun

Tabnua 7 — [lepeuens 3a1a4 Ui UTOTOBOTO 3a4eTa, MPOBOJIUMOTO B MUCbMEHHOU hopme

Nom/m | Ilepeuenb 3aaad jyist 3a4eTa, IPOBOJUMOTO B TUCBMEHHOU (popme Komnerennun

He npexycMmoTtpeno

Tabmuma 8 — IlpumepHbIi TepedeHb 3aJaHUi UIsI Pa3pabOTKH MPAKTUKO-OPUEHTHPOBAHHOTO
CaMOCTOSITEJIBHOTO MPOEKTA JJIsI UTOIOBOIO 3a4eTa
Ne m/ [IpuMepHBIil mepeueHb 3a1aHuii 7151 Pa3pabOTKK MPAKTHKO- KoMrIeTeHImH
OPHEHTHUPOBAHHOI'O CAMOCTOSITEJIBHOIO IMPOEKTA JUI1 UTOIOBOTO 3a4eTa

1. OnuimmuTe 4eThIpEXpa3paanblidi cuéTuuk Ha s3bike VHDL. Hanumure IK-1
TestBench mis npoekra. OcyiiecTBUTe MOASTUPOBAHUE PAOOTHI I1K-2
YCTPOMCTBA, UCIIOJb3YS] BOBMOKHOCTH CPEJIbl IPOCKTUPOBAHUS I1K-3
QuartusPrimeWeb-Edition.

2. OnwumiuTe 4eThIpEXpa3pAaHbIi cuéTunk Ha s3bike Verilog. Hamumure IK-1
TestBench miisa mpoekta. OcyiiecTBUTe MOJEIMPOBaHNE PaOOThHI [1K-2
YCTPOMCTBA, UCIIOJb3YSI BOBMOKHOCTH CPEJIbl IPOCKTUPOBAHUS I1K-3
QuartusPrimeWeb-Edition.

3. Onumute aBTOMaT Mypa ¢ TpeMs cocTosHusAMU Ha si3bike VHDL. [1K-1
Hanummure TestBench s nmpoekra. OcyiectBute Moaenupobanue padotst | [1IK-2
YCTPOMCTBA, UCIIOJb3YSI BOBMOKHOCTH CPEJIbl IPOCKTUPOBAHUS I1K-3
QuartusPrimeWeb-Edition.

4. Omnurnte aBToMat Mypa ¢ Tpemst COCTOSTHHIMU Ha si3bike Verilog. [K-1
Hanumure TestBench s npoekra. OcymectBute MoaenupoBanue padbotsl | [1K-2
YCTPOMCTBA, UCHOJIB3YS] BO3MOKHOCTH CPEZIbI IPOEKTUPOBAHUS I1K-3
QuartusPrimeWeb-Edition.

S. Onumure AByXBXOJOBBIM MyIbTHILIEKCOP Ha s13bike VHDL. Hanummre [1K-1
TestBench st mpoekTa. OcyiiecTBUTE MOICIUPOBAHUE PabOThI [1K-2
YCTPOMCTBA, NUCHOJIb3Ys] BO3MOKHOCTH CPENIbI IPOEKTUPOBAHUS I1K-3
QuartusPrimeWeb-Edition.

6. OnwuiuTe IBYXBXOIOBBIA MYJIBTUIUICKCOD Ha si3bike Verilog. Hanumure [K-1
TestBench s npoekra. OcyiiecTBUTe MOIEIMPOBaHUE pabOThI I1K-2
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YCTPOMCTBA, UCIIOJb3Ys] BOBMOKHOCTH CPEJbl IPOCKTUPOBAHUS [1K-3
QuartusPrimeWeb-Edition.

1. Onumure 4eTbIpeXBX0A0BBIN MynbTUILIEKCOD Ha sA3bike VHDL. Hanumure | I1K-1
TestBench st mpoekTa. OcymiecTBUTE MOACTHUPOBAHUE PAOOTHI [1K-2
YCTPOMCTBA, UCIIOJb3Ys] BOBMOKHOCTH CPEJIbl IPOCKTUPOBAHUS [1K-3
QuartusPrimeWeb-Edition.

8. OnuimTe 4eThIPEXBXOI0BbIH MYJIbTHILICKCOP Ha si3bike Verilog. I1K-1
Hanumure TestBench st mpoekra. OcymectBute MoaenupoBanue padbots | [1K-2
YCTPOMCTBA, UCIIOJIb3Ys] BOBMOKHOCTH CPEJbl IPOCKTUPOBAHUS [1K-3
QuartusPrimeWeb-Edition.

9. Onumure nonuelii cymmarop Ha si3bike VHDL. Hanumure TestBench mst | T1K-1
npoekTta. OCyIecTBUTE MOJICTUPOBAHUE PA0OTHl YCTPONCTBA, UCTIOJIB3YS [1K-2
BO3MOJKHOCTH CcpeJibl mpoekTrpoBanus QuartusPrimeWeb-Edition. I1K-3

10. Omnummte moHbIA cymmarop Ha si3bike Verilog. Hamumure TestBench mst | [TK-1
npoekTta. OCyIecTBUTE MOJIETUPOBaHUE pabOThl YCTPONUCTBA, UCTIONIB3YS [1K-2
BO3MOJKHOCTH cpeJibl mpoekTupoBanus QuartusPrimeWeb-Edition. I1K-3

4.5.2 ®oH/1 OTIICHOYHBIX MAaTEPUAJIOB JIJIsl OTIEHKU 3alIUTHI HTOTOBOM aTTECTAIIMOHHON PabOTHI
Ommcanne mokasaTenen I oIleHKH KoMIieTeHni 1t MAP u ee 3amuThI:

— aKTyaJIbHOCTh TeMbl AP;

— TEOPETUYECKAsI M MPAKTHYECKasi 3HAUUMOCTh PE3YJIbTaTOB pabOTHI M/WUJIM UCCIICIOBAHNS,

— MOJIHOTA ¥ BCECTOPOHHEE packpbIThE TeMbl MAP;

— COOTBETCTBHUE PE3YJAbTATOB pabOTHI U/UITU HCCIIEIOBAaHNUS IOCTABICHHBIM 1eNIAM U 3a7auyaM B UAP;
— cootBeTcTBUE OhopmiieHuss MAP yctaHOBIEHHBIM TpeOOBaHUSIM.

Onenka ypoBHS cOPMUPOBAHHOCTH (OCBOEHUS) KOMIIETEHILIUN OCYILIECTBIISETCS HA OCHOBE TaKHX
COCTaBIIIOIIMX Kak: 3HaHHE, YMEHHME, BIAJCHHE HABbIKAMHU W/MJIM OIBITOM JESITEIbHOCTH B
cootBercTBUH ¢ 1eabro JIIIT ITIT.

B kaudecTtBe KpuTEpHUEB OLEHKA YpPOBHS C(HOPMUPOBAHHOCTH (OCBOEHHUS) Yy CIIyIIaTess
KOMITIETEHIIN mpuMeHsieTcst 4-0ajuibHasl 1Kaja, MpeIcTaBlIeHHas B Tadnuiie 9.

Tabnuma 9 —Kputepun O1eHKH UTOTOBOM aTTeCTallMOHHOM pabOThI

OLIeHKa KOMIIETEHIIN

XapakreprcTrKa ChOPMUPOBAHHBIX KOMITETEHIIHI
( 4-GayutbHas I1IKasIa) PAaKTep Gopmup H

— CIIyIIaTenb TIyOOKO U BCECTOpOHHE ycBOMII yueOHbIl MaTepuan OIl,
YBEPEHHO, JIOTUYHO, MOCIEI0BATEIIBHO ¥ IPAMOTHO €T0 M3J1araeT;

— ONMUpasiCh Ha 3HAHUS OCHOBHON M JOMOJHUTENBHOMN JHUTEpaTyphl,
CIIylIaTenab CBOOOIHO MPUBS3BIBAET YCBOCHHBIE HAYUHBIE TOJIOKEHUS
K TPaKTHUYECKON  JEeSATENbHOCTH, OOOCHOBBIBAas  BBIJBUHYTHIE
PEIOKEHUS;

— CIIymIaTenb yMeno OOOCHOBBIBA€T M apryMEHTHPYET BBIOOD TEMBI
HAP u BbIIBUTaEMBIE UM HJICH;

— CIIyIIaTeNlbh apryMEHTHPOBAHO JIENIaeT BBIBOIBI;

— IIPOCJIEKUBACTCS 4YETKas KOPPENSIUOHHAS 3aBHCHUMOCTh MEXIY
MOCTABJICHHBIMU LEJNBI0 M 33/1a4aMH ¥ TOJYY€HHBIMH pe3yabTaTaMH
paboThI U/WIN UCCIIETOBAHUS;

— CIIyIIaTeidb CBOOOJHO BJIAQJEET CHCTEMOU CHEIHATU3HPOBAHHBIX
MOHSTHU;

— coJiepKaHue JOKIa/la, WLTIOCTPATUBHO-TpadUUecKoro Marepuana
(mpu  HanmuuMM)  OOYYAIOMIETOCs]  TMOJHOCTHIO  COOTBETCTBYET
coaepxanuio MAP;

COTIIMYIHO»
3a4TCHO
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— chnymarenb cobmomaer TpeboBanus kK - odpopmieHuio MAP u
WITIOCTPaTUBHO-Tpaduyeckoro marepuania (Ipu HaJIHIum);

— CJlylllaTelb YETKO BBIJCJISAET OCHOBHBIE pE3YJIbTaThl  CBOEH
npo(eCcCHOHATIBHON  AEATEIBHOCTU U 00OCHOBBIBACT ux
TEOPETUYECKYIO U IPAKTUUECKYIO 3HAUMMOCTb;

— CJIyllIaTeNb CTPOro MPUAEPKUBACTCS perjaMeHTa BbICTYIUICHMUS,

— cllyniarenb sCHO U apryMEHTUPOBAHO U3JIaracT MaTepuallbl JOKIAAa;
— IPUCYTCTBYET YETKOCTh B OTBETAX OOYYAIOLIETrocs Ha MOCTaBICHHbIE
wieHamu MAK Bormpocks;

— ciymiarelb TOYHO M IPaMOTHO HCHOJB3YeT MPOQECCHOHAIBHYIO
TEPMUHOJIOTHIO ITpy 3amute AP.

— CHymiaTeNb BCECTOPOHHE ycBOWII yueOHbIN Marepuan OIl, moruuno,
IIOCJIEIOBATEIBHO ¥ TPAMOTHO €0 U3JIaraert;

— OnrpasCb Ha 3HAHUA OCHOBHOH M I[OHOHHHTGHLHOﬁ JINTCPATYPHI,
cIymateyib  HIPUBA3BIBACT YCBOCHHBIC HAYYHBIC IIOJIOKCHUA K
HpaKTquCKOﬁ ACATCIBbHOCTU, 000CHOBEBIBas BBIIBUHYTBIC
MPEITI0KEHUS;

— CymiaTelb TpaMOTHO OOOCHOBBIBaeT BbIOOp Tembl HMAP wu
BBIABHUTI'a€MBbIC UM HUICU,

— cIlymaTtenb 000CHOBAHHO JIEJIaeT BHIBO/IBI;

— HOPOCIICIKHUBACTCA 3aBUCUMOCTb MCEKAY IIOCTABJICHHBIMH ICJIIBIO U
3ajladaMM UM TOJyYEHHBIMH  pe3yibTaTaMd  paboOThl  W/WiH
UCCIIEI0BaHUS;

«XOPOLLIO» — CIIyIlIaTeNb BIAJEeT CUCTEMOM Crielnaiu3upOBaHHBIX MTOHATHUIH;

3aUTEHO — coJiep)KaHue JOKJIaga U WIUTIOCTPATUBHO-TpaUyecKkoro Marepuana
(pu HanMMuMM) 00yJaroIIEerocsi COOTBETCTBYET coaepxkanuto MAP;
— caymaTenb cobOmomaer TpeOoBaHus kK odopmiiennro AP u
WJUTFOCTPATUBHO-TpadUIeCKOro Marepuaia (Mpy HATHIUHN ),
— CIIyIIaTeNb BBIJICTISIET OCHOBHBIE pe3yabTaThl cBOEH
npodeccuoHanbHOM JesITeNbHOCTU u 00OCHOBBIBAET ux
TEOPETUYECKYIO U MPAKTHUECKYIO 3HAYMMOCTb;
— CIIyIlIaTeNb MPUICPHKUBACTCS PEriiaMeHTa BhICTYILICHUS;
— CIIyIlIaTelNb SICHO U3JlaraeT MaTepualbl J0KIaaa;
— IPUCYTCTBYET JIOTMKA B OTBETax OOy4alomIerocsi Ha MOCTaBJICHHbBIE
yineHamu MAK Bomnpocsi;
— CIIyIIaTeNb rPaMOTHO UCTIOJIB3YET podeccHoHATBHYIO
TepMHUHOJIOTUIO nipH 3amute MAP.
— ciymarenb cinabo ycBown yueOHbIM Mmarepuan OIL, mpu ero
U3JI0’KEHUU JIOIYCKAaeT HETOYHOCTH;
— ONMUpasiCh Ha 3HAHUS TOJHKO OCHOBHOW IUTEpaTyphl, CIIyILIATENb
MPUBS3bIBACT HAy4YHBIE IMOJOXKEHHUS K MPAKTUYECKOW IesITeNbHOCTU
HaNpPaBIIEHUS, BBIIBUTAS MPEATIOKEHUS;
— ciymiarenb ciabo U HeyBepeHHO 000CHOBBIBaeT BbIOOP TeMbl AP u
BBIJIBUTA€MbIE UM UJICH;

«YJIOBJIETBOPUTEITEHOY )
SAUTeHO — CIIyIIaTeNlb He apTyMEHTUPOBAHO JeNaeT BHIBOJBI U 3aKIIOUCHHUE;

— HE MPOCIEKUBACTCS 3aBUCUMOCTh MEX]y MOCTABICHHBIMH LIETBIO0 U
3alayaMi = U TIONy4EHHBIMU  pe3yibTaTaMu  pabOThl  W/WIH
UCCIICJIOBAHMUS;

— CHIylIaTenb IJIOXO BIaJ€eT CHCTEMOH  CHEIHaTU3HPOBAHHBIX
MOHSTHU;

— coJiep’KaHue JOKJIaga U WIUTFOCTPATUBHO-Tpaduyeckoro mMarepuaia
(mpu Hanuuuu) O0OydYaromerocsi HE TMOJHOCTHIO COOTBETCTBYET
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coaepxanuio AP;

— choymarenb  Jomyckaer ommOku  npu  odpopmuienun AP u
WITIOCTPaTUBHO-Tpaduyeckoro marepuania (Ipu HaJIHIum);

— cilyliarenb cjabd0  BBIAEISIET OCHOBHBIE PE3YJIbTaThl  CBOEH
npodeccHoHATLHOW ~ JEATENPHOCTH W HE  OOOCHOBBIBAaCT  HX
TEOPETUYECKYIO U MIPAKTUUECKYIO 3HAUUMOCTb;

— CJIyllIaTeNb OTCTYNAEeT OT PErJIaMEHTa BBICTYIIJICHUS;

— cilymiarenb COMBYMBO U HE YBEPEHO M3JIaraeT MaTepualbl JOKJIaAa;

— OTCYTCTBYET JIOTUKAa B OTBETAaX OOY4YaroLIErocs Ha MOCTaBJICHHbIE
wieHamu MAK Bormpocks;

— clyliatenb ~ HE  TOYHO  HCHOJB3YeT  IPO(ecCHOHAIBHYIO
TEpMUHOJIOTHIO ITpy 3amute AP

«HEYIOBJIETBOPUTEITHHO
HE 3a4TEHO

— ciymiaTeNb He ycBowml yueOHbI Matepuain OIl, mpu ero msnoxxeHuu
JOITYCKaeT HETOYHOCTH;

— CJIyIIaTeNb JOMYCKaeT CYNICCTBEHHBIC OIMMOKUA M HETOYHOCTH IPHU
paccMoTpeHuH Mpo0IeM B KOHKPETHOM HaIPaBIICHUHY;

— CIIyIlaTeib He MOXKeT 000CHOBaTh BbIOOP TeMbl MAP;

— CIIyIIaTeNb He MOXKET c(hOpMYITUPOBATh BHIBOJIBI;

— cirabasi 3aBUCHMOCTh MEXTy TIOCTaBJICHHBIMHU IIEJbIO W 3a/ladaMH 1
MTOJTYYEHHBIMH Pe3yJIbTaTaMU paOOTHI M/WIIH UCCIICIOBAHHS,

— CIyIIaTeNb HE BJIAJIEET CUCTEMOM CIEIUATU3UPOBAHHBIX MOHITHH;

— coJiep)KaHue JOKJIaga U WIUTIOCTpAaTUBHO-Tpaduyeckoro marepuasia
(mpu  HanmuuuMu) OOYYAIOMIETOCS HE TMIOJHOCTBIO COOTBETCTBYET
conepxxanuio MAP;

— caymaTenb He coOmomaer TpeboBaHus kK odopmiiennro AP u
WJUTFOCTPATUBHO-TpaduyecKoro (Ipy HATMYUN) MaTepuana;

— clyliateidb HE  BBIACNAET OCHOBHBIE  pe3yiabTaThl  CBOEH
npodeCCHOHAIBHONW JIEATEIPHOCTH M HE MOXKET OOOCHOBAaTh WX
TEOPETUYECKYIO U MPAKTHUECKYIO 3HAYMMOCTb;

— CIIyIlIaTeNb HE COOIONAET PerJaMeHT BhICTYIUICHHUS;

— OTCYTCTBYET apryMEHTHPOBAHHOCTb NpPU H3JI0KEHHUH MaTEpUajoB
JOKJIaJa;

— OTCYTCTBYET SICHOCTb B OTBETax CIyIlIaTesis Ha MOCTaBJICHHbBIE
yinenamu MAK Bomnpocsi;

— cllyliateidb HE TpPaMOTHO  HCIOJB3yeT  MIpo(decCHOHAIBHYIO
TepMUHOJIOTHIO TIpH 3amute MAP;

—conepxxanue AP He COOTBETCTBYET YCTaHOBJIEHHOMY YpPOBHIO
OPUTHHAIILHOCTH.
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