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1 OBBEKT, LHEJIb U 3AJAYX OCBOEHUSA JUCHUIIJINHBI

Lenpto u 3amayaMu u3y4deHUs] TUCHUIUTMHBI «Pa3paboTka ammapaTHO-IPOTPaMMHBIX
PAaIUOTEXHUUECKUX YCTPOWCTB» SBISAETCA W3YyYEHHE CTYACHTAMU METOJOB WM aJrOPUTMOB
IIPOEKTUPOBAHUS  PAJUOTEXHUYECKUX  YCTPOMCTB;  apXUTEKTYyppl M  CXEMOTEXHUKH
COBPEMEHHBIX MPOTrPaMMHUPYEMBIX JIOTUYECKUX HMHTETPAIbHBIX CXEM; COBPEMEHHBIX
MPOrPaMMHBIX MPOAYKTOB, HCIONB3YEMBIX B TMpOIECCe MPOCKTUPOBAHUS IU(POBBIX
PaIMOdTEKTPOHHBIX yCTPOUCTB; (HOPMHUPOBAHWE Y CTYACHTOB CHCTEMHOIO TIOAXOJA IIPH
pa3paboTKe arnmnapaTHO-IIPOrPAMMHBIX PAJUOTEXHUYECKUX YCTPOMCTB.

B pe3ynbrare 0CBOEHUS IUCUMILIMHBI CTYIEHT JOJKEH

3HaAMmMb:

— COBpPEMEHHbIE  TEHJEHIMM B  KOHCTPYUPOBAaHUM U  IPOEKTUPOBAHUU
PagUOTEXHUYECKUX YCTPOUCTB;

— OCHOBHBIE TIOHSTHS, TEPMHHBI, ONpPEAEIEHUs, HCIONb3yeMble MpU pa3padoTKe
U (POBBIX PATTMOTEXHUYECKUX YCTPONCTB;

— CcTaJauu pa3pabOTKU U BUIbI KOHCTPYKTOPCKOW JOKYMEHTALINH;

— DJIEMEHTHYIO U KOHCTPYKTHBHYIO 0a3bl PaTHOTEXHUYECKUX YCTPOUCTB;

ocobenHoctu npoektupoBanus [IJIMC cuctem;

— BO3MOXHOCTM coBpeMeHHbIX CAIIP, wncnonp3yeMblXx TMpH MOPOEKTUPOBAHUU
PaaMOTEXHUUYECKUX YCTPOMCTB Pa3IMYHOr0 YaCTOTHOI'O AMANA30Ha;

— OCHOBBI 3aILUTHI PaIuOTEXHUYECKUX YCTPOWCTB oT BO3JICHCTBUS
JECTAOMIN3UPYIONTUX (haKTOPOB;

— OCHOBBI TEOPUHU HAJC)KHOCTH PAJUOTEXHUYECKUX YCTPONCTB.

ymemp:

— IOJIb30BaThCSl HOPMATHBHO-TEXHMYECKOH JOKyMEHTaluueil U  pa3pabaThiBaTh
KOHCTPYKTOPCKYIO JOKYMEHTALMIO C IPUMEHEHUEM KOMIIBIOTEPHBIX TEXHOJIOTUA;

— IIOJIb30BaTbCS CHELUAIbHOW TEXHUYECKOW aHIVIOA3BIYHOM JOKYMEHTallued U
crienr(UKaIei MPOMBIIUICHHBIX PAAMOTEXHUUYECKUX YCTPOICTB;

— CaMOCTOATEJIBHO CIEAUTh 3a JIOCTHKEHUSIMHM B  Pa3BUTUU DJIEMEHTHOW U
KOHCTPYKTUBHOW 0a3bl PaJUOTEXHUYECKUX YCTPOWCTB, KOHCTPYKLMH paguOTEXHUYECKUX
YCTPOWCTB U MCIIOJIb30BATh UX AJIS yIyUIIEHHUs KauyecTBa pa3padaTbIBAEMbIX YCTPOMCTB;

— HCNOJNb30BaTh  UU(QPOBBIE  MPOLECCOPHl  COBMECTHO C  JIOHOJHUTEIbHBIM
o0opyI0BaHKEM /1JIs1 00paOOTKH CHUTHAJIOB;

— MPOEKTUPOBATh LHUQPPOBbIE YCTPOMCTBA, MOCTpoeHHbIX Ha ocHoBe [IJIMC, c
HCII0JIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHH.

enaoems:

— METOJAMM MaTEMaTHYECKOr0 MOJEIUPOBAHUS PATUOTEXHUYECKUX YCTPOMCTB U

CHUCTEM C UCITOJIb30BAHUECM COBPCMCHHBIX I/IH(i)OpMaL[I/IOHHBIX TCXHOHOFHﬁ;
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— MaTEMaTUYECKUM allllapaToM Ul PEIICHUS 3a1ad TEOPETUYECKOW M IPUKIIAJIHOU
pPaMOTEXHUKH, METOJAaMH HCCIIEJOBAaHUS U MOJEIUPOBAHUS OOBEKTOB PAIUOTEXHUKHU.

— METOJaMH MPOEKTUPOBAHUS YCTPOWCTB Ha 0a3e MPOrpaMMHUPYEMBIX JIOTHUYECKUX
WHTETPAJIBHBIX CXEM;

— MeTojamH pa3paboTKu HU(POBBIX PAAMOTEXHUYECKHX YCTPOHCTB B COOTBETCTBUU C
rOCYJapCTBEHHBIMH U MEKIYHAPOJHBIMU CTaHIapTaMU;

— COBPEMEHHBIMM IIPOTPAMMHBIMH  CPEIACTBAMM MOJECIUPOBAHUSA, ONTHUMAJIBHOIO
MIPOEKTUPOBAHUSA U KOHCTPYUPOBAHUSA PAJUOTEXHUUYECKHUX YCTPOMCTB U CUCTEM Pa3IMYHOIO

(I)YHKI_[I/IOHELHLHOI‘O HazHa4YCHMHA.

Ilepeuucnennvie pezyromamvl 00yueHUs ABNAIOMCA OCHOBOU 0N HOPMUPOBAHUsL
Ce0YIoOUUX KOMNEMeEHYUL 8bINYCKHUKA

— YK-2. CnocoGeH ynpaBisiTh MPOSKTOM Ha BCEX ATaIax €ro >KM3HEHHOTO ITHKIIA;

— IIK-2. CriocobeH BBINOJHATh MOJEIUPOBAHUE OOBEKTOB M IPOLECCOB C LEJbIO
aHalu3a W ONTHUMM3AlMM WX [apaMeTpoB C HCIOJB30BAHUEM HMMEIOIIUXCS CPENCTB
UCCIeI0BaHUM, BKIIIOUasl CTAaHAAPTHBIE MAKEThl MPUKJIAJIHBIX IPOTPAMM;

— IIK-3. Criocoben pa3pabareiBaTh W 00ECIEYMBATH MPOTPAMMHYIO peaH3aIrio
3(()EKTUBHBIX aJITOPUTMOB pelieHuss CcHOpPMYyIUPOBAaHHBIX 3aJad C HCIOJIb30BaHUEM
COBPEMEHHBIX SI3bIKOB MPOTPAMMHUPOBAHUS,

— IIK-7. CriocobeHn  ompeneisaTb  LEIH, OCYIIECTBJIATh  IOCTAaHOBKY  3a/a4
MPOEKTUPOBAHNUSA, TTOJITOTABIMBATh TEXHUUECKHE 3a/1aHUs HA BHIITOJHEHNE TIPOEKTHBIX PadoT.

— IIK-8. CriocoGeH mpoeKTUpoBaTh PATUOTEXHUUYECKHE YCTPOWCTBA, MPUOOPHI,
CHCTEMBI M KOMIIJIEKCHI C YUE€TOM 3a/IaHHBIX TPEOOBAHHIA;

— IIK-14. CnocoGeH OCyIIECTBISATh aBTOPCKOE COINPOBOXKJIEHUE pa3padaThIBaeMbIX

YCTPOMICTB, MPUOOPOB, CUCTEM U KOMIIJIEKCOB Ha 3TaIax MPOEKTUPOBAHUS U IPOU3BOICTBA.

2 MECTO JUCHUILIMHBI B OCHOBHOM OBPA3OBATEJILHOM IPOT'PAMME

JlucuumianHa OTHOCUTCS K 4YacTd, (opMUpYyeMOH yJacTHHKaMH OO0OpPa30BaTEIbHBIX
otHomeHu, brnoka 1 «/lucuunnuuel (Monynu)» ydeOHOro ruiana. basupyercss Ha 3HAHUSX,
YMEHHUSAX U HABBIKOB, KOTOpPbIE CTYACHT NMPHOOpPET MPU OCBOCHUU TUCIHUILIMH OakanaBpuaTa
(cmenuanuTeTa) MO HAMpaBIEHUIO MOATOTOBKM B paMkax YyKpynHeHHou rpymnmsl 11.00.00
DNEKTPOHUKA, paAMOTEXHUKA U CUCTEMBI CBSA3H.

3HaHUs, YMEHUS WU HABBIKM, IPUOOPETEHHBIE NPU OCBOECHUU JAHHOW JUCLUILIMHBI,
pean3yroTCs CTYJEHTOM IIPH MPOXO0XKACHUM IIPOU3BOJCTBEHHON NIPAKTUKH, FOCYAAPCTBEHHON

UTOTOBOM aTTECTAIUH.
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3 CTPYKTYPA U COAEP KAHUE JUCHUIIIMHBbI

3.1 PacnpenesieHue y4eOHbIX 4aCOB 10 TeMaM JUCHUIIMHBI M BUAAM 3aHATHI

KonnuecTtBo yacos
Ne HaumeHnoBanue tem
B TOM YHCJIE
TEMBI (conmepxaTeTbHBIX MOTYJICH ) Bcero
Jaexknuu | mpakT. | mabop. | CPC
1 | Knaccuduxanus muppoBsIX MUKPOCXEM 8 2 - - 6
» Knaccudukamnus ) I/IHTGI‘paJIL}UII)IX CXeM ¢ 18 ) ) 6 10
MPOrPaMMHUPYEMOU CTPYKTYPO
3 | [IpoektupoBanue HUPPOBHIX CXEM 22 2 - 8 12
Hcnonws3zoBanue CAIIP s npoexkTUpoBaHUS
4 - 22 2 - 8 12
Ha 6ase IIJTHIC Xilinx Spartan 3
s3Ik omuca 0 ctpoiicTB Verilo
5 BIK OITUCAHMS LU(POBBIX YCTPOUCTB ilog 24 6 ) g 10
HDL
6 | Cucremsr Ha 6aze [LJINC 14 3 - 4 7
NupuBuayanpHOE 3a7aHUE 0 0
Kypcosas pabota (poekr) 0 0
Wroro o Bugam 3austuii 108 17 0 34 57
Kontposb 36
Hroro: 144
®opMHUpPOBaAHUE KOMIIETEHIIUI B pe3y/ibTaTe 0CBOCHHUS TeM JUCHMILIMHBI
Komnerenmuu Tembl AUCIMITTUHBI, HalleIEHHBIE HA (POPMUPOBAHUE
KOMIICTCHITHH
VYK-2 Tewms! 2, 3, 4
[K-2 Tewmni 2, 3, 4, 6
I1K-3 Temsl 5
TIK-7 Temsl 2, 3, 4, 6
[1K-8 Temrr 2, 3,4, 6
[1IK-14 Temr! 2, 3,4, 6




3.2 Jlekuun
Tema 1. Knaccuduxarus undpoBbIx MUKpOCXEM
ConepxaHue Temsl 1:

Knaccuduxamus uudpoBeix HMMC. CpaBHeHHE  pa3MYHBIX  IOAXOIOB K
MPOEKTUPOBAHUIO LUMPOBBIX YCTPONCTB: C HCIOIb30BAHUEM HHTETPAIbHBIX MHUKPOCXEM
Majol HWHTErpaluy, TMOJIHOCThIO 3aKa3HBIX CXeM, 0a30BbIX MATPUYHBIX KPHUCTAILJIOB,
VMHTETPAIBHBIX CXEM C IPOrPaMMHUPYEMOM CTPYKTYpOH U MUKPOKOHTpoJuIepoB. HemoctaTtku u
MIPEUMYIIECTBA PA3TUYHBIX TOAXOOB.

Jlutepatypa k Teme 1: [1, 2]

Tema 2. Knaccudukanuss HHTErpaIbHBIX CXEM C TPOrPAMMHUPYEMOM CTPYKTYPOM
ConepkaHue TeMsl 2:

Pore u wmecro IIJIMC B mporecce co3MaHUA  COBPEMEHHOW — alaparyphl.
Knaccudukarus [TJIUC.
Jluteparypa k teme 2: [1, 2]

Tema 3. IIpoekTupoBaHue UPPOBLIX CXEM
Coneprkanue TeMsl 3:

Marematuueckue ocHOBbI mocTpoeHust [IJIMC. OcnoBbl npoektupoBanus [TJINC.
Jluteparypa k teme 3: [1, 2]

Tema 4. Ucnons3zoBanue CAIIP mis npoexktupoBanus Ha 6asze ITJIMC Xilinx Spartan 3
ConeprkaHue TeMsl 4:

OcHoBubie xapaktepuctuku CAIIP cuctem na 6aze IIJIMC Xilinx Spartan 3.
PenakTopel BBoma omnucanus mnpoekta. Dusnueckue pecypebl. I[loaroroBka omnucaHus
TECTOBBIX BO3JEHCTBUI i1 MoaenupoBaHusi paborel BUC. Draner omanku npoekra [TIJINC.
I'paduyeckmii BBOA U pemakTupoBanue cxeMbl. IlpoexktupoBanue IIJIMC B 0Gasuce
MIPUMUTHBOB.

Jlutepatypa k Teme 4: [1, 2]

Tema 5. S3pik onmcanus nudposeix ycrpoitctB Verilog HDL
ConepxaHue TEMBI 5:

Beenenue B s3pik Verilog HDL. CtpykTypa TEKCTOBOrO OMHCAaHUSI CXEM Ha SI3BIKE
Verilog HDL. Ywucma, koHCTaHTBI, OIeHOYHbIE (yHKIMK. KoMOMHANMOHHAS JOTHKA.
[TocnenoBatenbHOCTHas Joruka. OcHOBHbIE JyeMeHTHl s3bika Verilog HDL (OyneBsl
YpaBHEHHUS, TPYIIIILI; YCIOBHBIEC OTIEPATOPHI, UCTIONH30BAHUE 0A30BBIX S3BIKOBBIX AJIEMEHTOB).

Jlutepatypa k Teme 1: [1, 2]

Tema 6. Tumnossie cxemsbl ¢ ucnoiib3oBanueM [[JIMC

ConepxkaHue TeMbl 6

[IpoekTpoBaHue TUMOBBIX cxeM Ha si3bike Verilog HDL. IIpocTeie koMOMHAIITMOHHBIE

cxeMbl. MynbTumiekcopsl. Lludpatopsl. emynbrumiekcopsl. Cymmaropsl. Beraurarenu.
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unnbie dopmupoBarenu. Cuetunku. [lemmudpartopsl. Kommnapatopsl. AOCTpakTHBIE
aBToMaThl. [IpOEKTMpOBAaHME 3IIEMEHTOB IMAMATH, HEPAPXUUYECKOE IPOECKTUPOBAHUE B
6azuce [IJIMC. UnTerpamus iudpoBbIX CHCTEM.

Jlutepatypa k Teme 6: [1, 2]

3.3 llpakTyecKkne 3aHATHS

B yuebnom niane ne npedycmompeto.

3.4 JlaGopaTopHbie padoThI

Ne Tema paGoTEI Obem, Jluteparypa
n/m qac.
3nakomcTBO co cpenoil mpoexktupoBanus XILINX ISE DESIGN
1 2 [3, 4]
SUITE
5 OcHoBHBIE TIPUEMBI PAOOTHI ¢ OTIA0YHBIM KOMIUIEKTOM Spartan-3AN 4 3, 4]
FPGA Starter Kit T
Pa3paboTka nuppoBoro ycrpoicTsa ¢ HaMsThiO 4 [3, 4]
Pa3paboTtka mudpoBoro ycrpoiictBa Ha OCHOBE KOHEYHBIX aBTOMATOB 6 [3, 4]
Pa3paboTtka nmporoTuma nudpoBoro ycTpoicTBa MHIANKAITUN 6 [3, 4]
6 PazpaboTka IpOTOTUIIA rpauueckoro KOHTpoJLIEpa 4 3, 4]
VGA-urTepdeiica -
7 PazpaboTka mporotuna nuppoBOro CHHTE3aTOPa YACTOT 3BYKOBOTO g 3, 4]
Jrarna3oHa
Hroro: 34
3.5 CamocrosiTesibHas padoTa CTyIeHTa
Ne, n/m | Bun camocTosiTennbHON pabOThI CTYy/IEHTa O0newm, gac.
1 N3yuenune neKIMOHHOTO MaTepHaia 37
2 [lonroroBka k 1a00paTOPHBIM 3aHATUSAM 20
Hroro: 57

3.6 UnauBuayaabHOeE 3aJaHUE U KyPCOBOii MpoeKT (padoTa)

Hnousuodyanvrnoe 3adamue u Kypcogou npoekm (paboma) yueOHbIM NIAHOM He

npeoycmMompeHtul.
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4 ®OPMbI KOHTPOJISAA OCBOEHUA INCHUITJIMHBI

4.1 Kputepum ® mKadbl UIA HUHTETPUPOBAHHON  OLEHKH  YPOBHS

c(hopMHUPOBAHHOCTH KOMIIETEHIN A

Cocmasnaowas Komnemeryuu — NOJIHOMA 3HAHULL

— HYJEBOH YpOBEHb: HEBEpHbIC, HE APryMEHTUPOBAHHBIE, C MHOKECTBOM TIpYObIX
OLIMOOK OTBETHI HA BONPOCHI. Y POBEHb 3HaHUI HM)KE MUHHUMAJIbHBIX TpeOOBaHU;

— MUHHMMAaJIbHBIM YpOBEHb: JJaHbl HE IIOJIHBIC, HETOYHBICE M HEAPIryMEHTHUPOBAHHBIC
OTBETHl HAa BOIPOCHL. JlOMyIIEHO MHOro TIpyObIX OIIMOOK. YpPOBEHb 3HAHMNM HIDKE
MUHUMAaJIbHBIX TPeOOBaHU;

— IIOPOrOBBIM YPOBEHb: JAaHbI HEJNOCTATOYHO IIOJHBIE, TOYHBIE U apIyMEHTUPOBAHHBIE
OTBETBl Ha BONpPOCHL. II10X0 3HaeT TEepMHMHBI, ONpPENENEHUs W IOHATHSA; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOILLIEHUS, TPUHIMIBI. JIOIYIIIEeHO MHOT'O HETPYObIX OLIMOOK;

— CpeAHMH YPOBEHb: JAaHbl JOCTATOYHO IIOJHBIE, TOYHBIE W APryMEHTHUPOBAHHBIE
OTBETHl Ha BONPOCHL. B IEIOM 3HAeT TEpMUHBI, ONpPENEICHUS M IOHATHSA; OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIECHHS, TPUHIHUIIEL. JOMyIIIeHO HECKOIBKO HErpyObIX OMINOO0K;

— NIPOABUHYTHIA YPOBEHb: JaHbl NOJIHBIE, TOUHBIE U apryMEHTHUPOBAHHBIE OTBETHI Ha
BONPOCHI. 3HAaeT TEPMHUHBI, ONPEJEICHUS U T[OHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIECHUS, MPUHIUIMBL. J[0MmyIIeHO0 HECKOIBKO HErpyObIX OLIMOOK;

— BBICOKMI YpOBEHb: JaHbl IOJHBIC, TOYHbIE W ApPryMEHTUPOBAHHBIE OTBETHl Ha
BOIIPOCHL. 3HAeT TEPMHUHBI, ONPEIEICHUS U TOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH,

COOTHOIICHMWS, ITPUHIIAIIBI. I[OHYH_ICHO HECKOJIBKO HETOUYHOCTEH.

Cocmasnaowas KomnemeHyuu — yMeHus.

— HyJIEBOW ypOBEHb: ITOJIHOE OTCYTCTBHE OHUMAHUS CYTH METOAUKH PELICHHUS 3a7auH,
JOMYIIEHO MHOXKECTBO TpyOeHIIMX OTMOOK / 3aJaHNs HE BBITIOJIHEHBI BOOOIIIE;

— MHMHHUMAaJbHBIH YpPOBEHb: Clla00€ MOHMMAaHUWE CYTH METOJMKHM peIIeHUs 3ajaydu,
JOMyIIEHBI TpyObIe omnOKu. Pemenus e o0ocHoBanbl. He ymeeT ncmons30BaTh HOPMAaTHBHO-
TEXHUYECKYIO JTUTEPATYPY;

— TIOPOTOBBIM YPOBEHB: JIOCTATOYHOE TMOHUMAHHE CYTH METOIMKH PEIICHUS 3aIadH,
JOMyIIeHbl omMOKH. Pemennus He Bcerma 0OOCHOBaHBI. YMeEET MCHOJIb30BaTh HOPMATHBHO-
TEeXHUYECKYI0 auTepatypy. C1abo opueHTHpYyeTCs B CHICIMATbHON HAyYHOH JINTEpaType;

— CpeIHUN YPOBEHb: B LI€JIOM IMOHUMAET CYTh METOAUKH PELICHUs 3aJau, JTOMYIIEHBI
omnOku. Pemenns He Bcerga 0O0OCHOBAHBI. YMEET HCIOJIb30BaTh HOPMATUBHO-TEXHHUECKYIO

U CIIEMaIbHYIO HAYYHYIO JINTEPATYPY;



— MPOJABUHYTHIM YPOBEHb: B IEJIOM IOHHUMAET CyTh METOJUKM PEIICHUS 3aJauH,
JIOIYIIEHbl HeTOUHOCTH. CriocoOeH 000CHOBATh PELIEHUs. Y MEET UCI0JIb30BaTh HOPMATUBHO-
TEXHUYECKYIO U CIIEHUAIBHYIO HAYIHYIO TUTEPATYPY;

— BBICOKHI ypOBEHB: IOHUMAET CyTh METOIUKH perIeHus 3a1adu. CrocoOeH 000CHOBATH
peuieHusl. YMeeT MHCHONb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIELUATBHYIO HAay4HYIO

JIUTEPATYPY, NEPEIOBON MPOU3BOACTBEHHBIN OIBIT.

Cocmasnaiowas komnemenyuy — 61a0eHue HablKamu

— HYJIEBOM ypOBEHb: HE JCMOHCTPUPYET BIJIAJCHUE HABBIKAMU  BBINIOJIHEHUS
npodeccruoHanbHbIX 3a7a4. He MoeT BBINOIHUTH 3aJaHus;

— MUHHMMAQJIbHBIM YPOBEHb: HE JIEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBIIIOJHECHUS
npodeccuoHaNnbHBIX 3a7ad. VICHBITBIBAET CYIIECTBEHHbIE TPYAHOCTH TMPU BBIIOJIHEHUHU
OTIEJIbHBIX 3aJaHUN;

— TIOPOTOBBIM YPOBEHB: BJIa/IC€ET HaBbIKAMH BBIMOJIHEHUS TPO(eCCHOHANBHBIX 3a/1a4 Ha
IIOPOTOBOM YpPOBHE. 3aJJaHUs BBIIIOJIHAET MEIJIEHHO U HEKAYECTBEHHO;

— CpeJHUH YypOBEHb: BJIQJICET HABBIKAMH BBINOJHEHUS NPO(ECCHOHATBHBIX 3a]ad.
3aanus BBIOJHAET Ha CPETHEM YPOBHE IO OBICTPOTE U KAUECTBY;

— IPOABUHYTBIA  YPOBEHb:  BJIAJEET  YBEPECHHBIMU  HAaBBIKAMM  BBIIIOJIHEHUS
npodecCHOHANBHBIX 3a/a4. BBICTpO M KauecTBEHHO BBIMOJHSET 3aJaHUs, MHOTJA JOIyCcKas
HE3HAYUTENbHBIE IOTPEIIHOCTH;

— BBICOKHMH YPOBEHb: BJIaJICET YBEPEHHBIMU HaBbIKaMU BBIITOJIHECHUS
npodeccruoHanbHBIX 3a/1a4. BHICTPO M KaueCTBEHHO BBHINOJHSAET 3a/1aHUs, IPU HEOOXOIUMOCTH
JEMOHCTPUPYS TBOPUECKHUU IMOAXOL.

0Ob600wennas oyeHka chopmuposaHHOCmU KOMNEMeHYUll

— HYJIEBOH YpOBEHB: Ha HYJIEBOM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIOIIME; OTHA
WK JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— MHHHMAaJbHBI YpOBEHb: Ha MHHHMAJIbHOM ypOBHE CGHOPMHPOBAHBL:  BCE
COCTABJISFOIIINE; OJTHA WJTH JIBE U3 TPEX, OCTAJIbHBIC — HA 00JIee BLICOKOM YPOBHE;

— TOPOTOBBI YPOBEHb: HA MOPOTOBOM YpPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIOIIUE;
OJTHA WJTH JIBE U3 TPEX, OCTAJbHBIC — HA 00JIee BLICOKOM YPOBHE;

— CpeIHUH ypOBEHb: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABISIONINE; OJTHA
WK JIBE U3 TPEX, OCTAIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

— NPOJABUHYTHI  ypOBEHb: HA MPOJBUHYTOM ypPOBHE CGHOPMHUPOBAHBI:  BCE
COCTABJISOIINE; OJTHA WJTH JIBE U3 TPEX, OCTAJIbHBIC — HA BRLICOKOM YPOBHE;

— BBICOKMH YpOBEHb: Ha BBICOKOM YypOBHE C(HOPMHUPOBAaHbI BCE COCTABJISIONINE

KOMIIETEHIIUH.
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4.2 Bonpochl K 3K3aMeHY M PUMeEP IK3aMEeHANIMOHHOT 0 OujieTa

Bonpocsl k 3k3aMeny:

1. Kiaccudukanus JOru4ecKuXx MUKPOCXEM MTPOrpaMMHUPYEMOM JIOTUKH.

2. Crpykrypa TunoBoi Makposaeiiku [TJIMC CPLD Xilinx.

3. CrpykrypHas cxema Oa3oBoro Onoka FPGA cemeiictBa mukpocxem Xilinx
Spartan-3.

4. ApxuTekTypa M OCHOBHBIE XapakTepucTuku cemeiictBa FPGA Spartan-3.

5. ApxwuTekTypa u OCHOBHBIE XapakTepucTHKHU cemerictBa FPGA Spartan-6.

6. VYpoBHHM abcTparupoBaHus TpHU Pa3pabOTKe HUPPOBBIX CUCTEM: MOBEIECHUYECKUM,
YPOBEHBb PETUCTPOBBIX Mepeaay, BEHTUIbHBIN, TOMOJIOTHYECKUH, PU3NIECKUH.

7. Cneumdukanys TUIIOB JaHHBIX S3bIKa IporpaMmMupoBaHus Verilog.

8. ®opmaTel TpEICTaBICHUS 3HAYCHHH W ONMUCAHUE MACCHBOB Ha  S3BIKE
nporpaMmmupoBanus Verilog.

9. OObsBIEHUE BHEUIHUX BBHIBOJOB (MOPTOB) M COCIWHEHHE MOJIYyJEH Ha S3bIKE
nporpammupoBanus Verilog.

10. WUcnonw3oBanue Verilog oneparopoB paBeHCTBA, TOKIECTBA, CBEPTKH.

11. Ucnonb3oBanue Verilog ycnoBHOro oneparopa, oneparopoB MOBTOPEHUS U CBUTA.

12. TlpyHIIMT CHHTE3MPOBAHMUS CHUHXPOHHBIX OJIOKOB Ha S3BIKE MPOrpaMMHUPOBAHUS
Verilog na npumepe D-tpurrepa.

13. CunxpoHHU3aIus MPOIEAYPHBIX OJIOKOB, UCTONB3YIOMUX OJOYHOE W BHEOIOYHOE
npuUcBauBaHue, Ha sI3bIKE porpaMmMmupoBaHus Verilog.

14. CuHre3 ynpaBiIOIIMX CTPYKTYP, PEaIM3YEMBIX Ha OCHOBE MYJIbTHUIUIEKCOPOB Ha
A3bIKE IporpaMmmMmupoBanus Verilog.

15. CuHTE3 MHOKECTBEHHBIX OJK3EMIULIDOB CXEM Ha SA3BIKE IPOrpaMMHUPOBAHMUS
Verilog.

16. Onucanue 3a1a4 1 QyHKIUN Ha S3bIKE MTporpaMMupoBanus Verilog.

17. Peanuzanus koMOMHATOpHON 5Oruku U apudpmernyeckux omnepauuil B [IJINC
cUcTemax.

18. CuHTE3 CHHXPOHHBIX U ACHHXPOHHBIX TPUTTEPOB, PETUCTPOBON 00IACTH JaHHBIX Ha
A3bIKE IporpaMmMmupoBanus Verilog.

19. CuHTe3 CueTUYHKOB U CIIBUTOBBIX PETUCTPOB Ha SI3bIKE MporpaMMmupoBanus Verilog.

20. CuHTe3 nenuTesiei 4acTOThl M TaiMEpOB Ha s3BbIKE ITporpaMMupoBanus Verilog.

21. CunHTe3 cxeMbl IUPOTHO-UMITYJIbCHOTO MOJAYJIATOPA Ha SI3bIKE NMPOrPaMMHUPOBAHUS
Verilog.

22. Cunre3 monynst O3Y ¢ CMHXpOHHBIM HHTEpP(HEHCcOM Ha OCHOBE JIOTHUECKON sTUeUKHU
[JIAC.

23. Cunre3 moayis O3Y ¢ CUHXpOHHBIM HHTEp(dEelicoM Ha OCHOBE OJIOKOB MaMSTH
[JINC.
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IMpumep dK3aMeHAIITHOHHOTO OUJIeTA:

I'OYBIIO «TOHEIKHUHA HAIIMOHAJIBHBIA TEXHHUECKUH YHUBEPCHTET»

YpoBeHb BhICHICTO IIPodecCHOHAILHOTO 00pa3oBaHus: Marucrparypa

Hanpasnenue noAroToBEr (CHESIHAILHOCTD): 11.04.01 Pammorexnuxa

[poduis (cnenmAaTAzamms ): PamorexHuka

Cemectp: 3-ii cemecTp

YueOHast TUCITUTUIHHA: «PazpaGorka annapaTHO-NPoOr paAMMHBIX PaJHOTEXHHYECKHX YCTPOHCTBY»

BHUJIET Ne 01
1. Crpykrypa Tunosoi Makpostueiiku [JIMC CPLD Xilinx.
2. CuHXpOHMBAITHS TIPOIEAYPHBIX OJNOKOB, MCTIONB3YIOMUX OmouHOE ™ BHEOGIOTHOS

MIpHCBaHBaHHe, HA s3bIKe TIporpaMMHpoBaHud Verilog.

YTBep:k/IeHO Ha 3aceianul Kadenpsl «PaHoTexHuka u 3amuThl uaGopmartamy. [Ipotokos Ne_ ot

3as. kadeapoi (ITacsién B.B.)
(roATIHCE) (®.1.0.)

DK3aMeHaTOp (Oyntukos M.I1.)
(roxTmCE) (@ H.0)

KpuTepuu oneHnBaHMA 3K3aMEHAIIMOHHON PadoThI

OK3aMeH NPOBOJUTCS MMCbMEHHO MO OmneraMm. buier copep kUt 1Ba BOIpoca, Kax bl
U3 KOTOphIX TpedyeT pa3BEépHyTOoro oteera. [Ipm HEOOXOAMMOCTH CTYAEHT JOJDKEH
COMPOBOJUTh CBOM OTBET MOsCHsSOUIEH cxeMoil (pucyHkoM). Bompocsl 0XBaTbIBalOT
TEOPETUYECKYIO YacTh Kypca, a TakXke TpeOYIOT AEMOHCTpAalMM MPAaKTHYECKHX YMEHH,
MOJIYYEHHBIX CTYICHTOM B XOJI€ BBINOJIHEHUS JIA0OPATOPHBIX PaOOT.

[TpaBunbHBIA MONHBIN oTBEeT Ha Bompoc oneHuBaercs B 30 OGamnoB. Eciau orBer He
MOJIHBIM, TO OH oLeHMBaeTcs 10 25 OamwioB. Ilpu OTCyTCTBMM MNpaBUIBHOTO OTBETa Ha
IIOCTaBJICHHBII BOIIPOC 00y4aroUuiics nonydaer Hyab 0amioB. [loaydeHHbIe Oasibl 3a OTBETHI
Ha BONPOCH OWiieTa CYMMHPYIOTCSA M C Y4ETOM Ppe3yJlbTaTOB TEKYLIEro KOHTPOJIL padOThI
CTyJICHTa BBIBOAMTCS uUTOroBas oreHka mo 100-0amnbHO# I1IKane, KoTopas W OINpeaesseT

OLICHKY TI0 rocyaapcTBeHHoM 1mikane u mkaine ECTS.
4.3 Kputepuu oueHHBaHUA

OneHuBaHue YPOBHS OCBOEHHUS CTYACHTOM Y4eOHOro MaTepuana JAUCLMILIMHbBI
MPOU3BOJIUTCSA B XOJI€ TEKYILEro KOHTPOJIS M MPOMEXKYTOUYHOM aTTecTaluu (CeMecTpOBOIO
KOHTPOJIA).

Texkymuii KOHTPOJIb 3HAaHUN CTy/AEHTAa OYHOM (POpPMBI 00YUYEHUSI OCYUIECTBIISIETCS 11O

pe3ysbTaTtaM BHITIOJIHEHUS JaO0PaTOPHBIX padoT.
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Pacnipenesienne 6a/U10B TeKYIIEro KOHTPOJIS

KonunuecTBo
dopma KOHTPOJISt [Ipumeuanue
OaoB
6 3ajaHue BBIOJIHEHO IPABWJIBHO, IPOCKTHBIC  PEIICHHS
OTtuér no 000CHOBaHBI, MPUBEJICH aHATN3 OTYYSCHHOTO Pe3yabTaTa
nabopaTopHOU 3agaHue BBIMOJTHEHO B II€JIOM NPAaBUJIBHO, MPOEKTHHIC
pabote 5 pelieHds He Bcerja OOOCHOBaHBI, BO3HUKIM TPYAHOCTH B
00BSICHEHUH TIOJYICHHBIX PE3YJIbTATOB
Hroro mo .
OneHnBarOTCA OTYETHI O BHIMOTHEHUH JIA0OPATOPHBIX PadboT 1
J1a00paTOPHBIM 40
OTBETHI MPHU UX 3aIUTE.
padoram
HUTOI'O: 40 MakcumaiabHO BO3MOXKHOE

Brimonnenre nabopaTopHBIX pa0boOT C 3aIlUTON OTY€Ta, MPEAYCMOTPEHHBIX paboueit
IpOrpaMMoON TUCHUIUIMHBI, SIBJSIETCS HEOOXOIWMBIM YCIOBHEM JOMyCKa CTyAeHTa K
IK3aMEHY.

I[Ipome:xxyTouHasi aTTecTalys MO pe3ylbTaTaM OCBOSHUS AWCIUIUIMHBI B CEMECTpe
MPOBOIUTCS B (hopMe ceMecTpoBOTo dk3ameHa. Popma MpoOBEACHUS IK3aMeHa — MIUChMEHHas!.
DK3aMEeHaIMOHHBIN OUJIET BKIIIOYACT B ce0sI 2 TEOPETUUECKHUX BOIIPOCA.

Pacnipenesienne 6aJU10B 10 CEMeCTPOBOMY IK3aMEHY

MaxkcnmManbHO
®opMa KOHTPOJIA
BO3MOYKHOE KOJIMYECTBO OAIIIOB

OTBeT Ha BOIPOCHI Bompoc 1 30
9K3aMEHAI[MIOHHOI0 Ousera Bomnpoc 2 30
HUTOIO: 60

MaxkcumanbHOe KOIMYeCTBO OayIoB 3a OTBET Ha BOINPOC HK3aMEHALIMOHHOIO Ouiera
3aCUMTHIBAETCS CTYACHTY B Cllydae, €CIM OTBET IOATBEPKIAET BIAJICHUE CTYJIECHTOM
3HAHUSIMU B TIOJHOM oObeMe Yy4eOHOH MporpamMmbl, MaTepuan HU3JO0KEH B JIOTUYECKON
MOCJICIOBAaTEIbHOCTH € BBIJCJIIEHUEM TJIABHOTO, COACPXKHUT TOYHBIE (DOPMYIHMPOBKH,
COMPOBOXKAACTCS UIUTFOCTPUPYIOIIMMHU CXeMaMU U PUCYHKaMH (TP HEOOXOIUMOCTH ).

HroroBasi omeHka onpenessercs MyTeM CYMMHUPOBAHMS KOJIMYECTBa OaJUIOB 110
pe3ynbTataM TEKYIIEro KOHTPOJSI U KOoJu4ecTBa OaiuioB MO pe3yibTaTaM CEMECTPOBOIO

sKk3amMeHa. MaKkCcMMAaJIbHO BO3MOKHOE KoinmyecTBo 0asioB — 100.
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CooTBeTcTBHE CyMMBI 0aJJIOB OIIEHKaM IO rocyAapcTBeHHOM mmikane u mkaie ECTS

CymmMma GasmioB OreHka OreHka
no 100-6anpHO¥ mIKase no mkane ECTS 10 TOCYIapCTBEHHOM IKaJIe
90-100 A OT1in4yHO
80-89 B
Xopo1o
75-79 C
70-74 D
VY 10BIIETBOPUTENBHHO
60-69 E
35-59 FX q
032 = €y10BJIETBOPUTEIIHHO

* — ¢ 00s13aTENLHBIM MMOBTOPHBIM U3YUYCHHUCM JHUCHUIIINHBIL.

5 PEKOMEHAYEMAS JIUTEPATYPA

I. OcHoBHas JuTEpaTypa

1. Ctporonos, A. B. Peanuzanus uudpoBbIX YyCTpOMCTB B 0a3uce MpOrpaMMHUpPYEMBIX
JIOTUYECKUX UHTETpaJIbHBIX cXeM : yueOHoe nocodue / A. B. Ctporonos ; C. U. pen. Pem6e3sbl.
— CapatoB : A# [lu Dp Menua, 2019. — 151c. — ISBN 978-5-4497-0208-1. — TekcT :
ANEKTPOHHBIA // DnexrpoHHO-OmOMMoreuHass cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/83658.html (mata o6pamenns: 20.02.2020). — Pexxum mocryma:
JUIsL aBTOPU3UP. MOJIb30BaTENCH

2. PazpaboTka W TNPOTOTUNHMPOBAHKWE LHUQPPOBBIX YCTPOUCTB Ha s3bikax VHDL u
Verilog : yueOHO-mMeTomuueckoe mocoome / B.d. bapabano, H.U. I'peGenHukoBa,

J. H. Jonckux, C. A.KoBanenko. — BopoHex : BoOpOHEXCKUII TOCyAapCTBEHHBIN
texauueckuit ynusepcutet, ObC ACB, 2018. — 84 ¢. — ISBN 978-5-7731-0709-5. — Tekcr :
NIEKTPOHHBIA // DiekTpoHHO-OMOaMoTeunas cucrema IPR BOOKS : [caiir]. — URL:

http://www.iprbookshop.ru/93285.html (mata ob6pamenns: 20.02.2020). — Pexxum moctyma:
JUIsL aBTOPU3UP. MOJIb30BaTENCH

II. TonmosxnuTeIbHASA JIUTEpPATYypa

3. Tapacos, WU. E. IlporpamMmmupyempie JOTHYECKHE CXEMbl M WX IMPUMEHEHHE B
CXEMOTEXHHUECKHX pemeHusx: YuebHoe mocobue / U. E. Tapacos, E. ®. IleBmos. — M.:
MITY MUPDA, 2012. — 184 c. — Tekcr : snextpoHHbidt // lleHTp NpoeKTUpOBaHHUS
MHTErpajbHbIX CXEM, YCTPOICTB HAHOAJIEKTPOHUKM U MHUKpocucteM : [caiT]. — URL:
https://edamc.mirea.ru/files/Pevtsov&Tarasov.pdf (mata ooparuenus: 20.02.2020).

4. MomsxoB, A. K. SIBeiku VHDL u VERILOG B mnpoektupoBanuu 1udpoBoit
anmapatypsl / A. K. TTomsixoB. — Mocksa : COJIOH-IIpecc, 2016. — 314 c. — ISBN 5-98003-
016-6. — Tekcr : 251eKTpOHHBIH // DnekTpoHHO-0nbInoTeuHas cuctema IPR BOOKS : [caiir]. —



http://www.iprbookshop.ru/83658.html
http://www.iprbookshop.ru/93285.html
https://edamc.mirea.ru/files/Pevtsov&Tarasov.pdf
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URL: http://www.iprbookshop.ru/90249.html (mata o6pamenus: 20.02.2020). — Pexum

JOCTYyTIA: [ aBTOPU3HP. MOJIb30BaTENEH

6 YYHEBHO-METOJUYECKOE OBECIIEYEHUE JUCIUIIJINHBI

5. Mertonuyeckue ykazaHUs K BBIMOJTHEHHIO JTA0OPATOPHBIX pabOT M BHEAYIUTOPHOM
CaMOCTOATEIPHON  paboTel 1o aucuuiuimHe «Pa3paboTka — ammapaTHO-TIPOTPaMMHBIX
paIuOTEXHHUYECKUX yCTporcTB» : (mis crymentoB HampaBiaeHuii moaroroBku 10.04.01
HNudopmarnmonnas 6e3omnacHocTh, 11.04.01 Pagmorexnuka) / TOYBIIO «/JIOHHTVY», Kad.
PaIUOTEXHUKH M 3anuThl uHpopManuu ; cocT.. M. H. ®yatukos. — Jloneuk : JJOHHTY,
2017. — Texkcr : 27MEKTPOHHBIN // DNEeKTpOHHBINA KaTanor HaydHo-TexHMYEeCKON OMOIMOTEKH
JIOHELKOr0 HAIMOHAJIILHOTO TEXHUYECKOTO YHUBEpPCHUTETa (AOCTYN Yepe3 JTUYHBbIA KaOWHET
CTYJEHTA).

JJIeKTPOHHO-UH(OPMALITHOHHBIE PeCypPChl
OBC JOHHTY - http://donntu.org/library.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

7.1 JleknHOHHBIE 3aHATHSA

Yuebnas ayoumopus 7.511 yaeOHbIli Kopryc 7, IS TPOBEJACHUS JICKITMOHHBIX 3aHATHH,
TPYIIOBBIX U WHIUBUYaIbHBIX KOHCYJIBTAIMM, MPOMEKYTOUHOU aTTecTannn. Mebenb: 1ocka
ayauTopHas, napthel, cTojbl. O6opynosanue: [1K — Intel Celeron 1,7 GHz, Asus P4S8X-X, 512
Mb DDR, 40 Gb IDE, SIS S3 Savage 4, Windows XP SP3, mouutop Samtron 78DFS,
MYJIbTUMEIUNHBIN npoekTop, 3kpad. CrneunanuzupoBanHoe [10: Libreoffice 5.3.4 (yinuensus
GNU GPL).

7.2 JIabopaTopHbie 3aHATHSA

Cneyuanuzuposannas Jnabopamopusi UCCIe008aHUsI CUSHANI0O8 U NPOYecco8 8
paouomexnuke 7.519 yueOHBIH KoOpmyc / 17 TPOBEACHHS JIA0OpAaTOPHBIX 3aHITHH,
TPYNNOBBIX M HHAUBUAYATIbHBIX KOHCYIBTAIlUH, TEKYIIErO0 KOHTPOJS W IMPOMEKYTOYHOU
aTrecranui. MeOenb: JIOCKa ayauTOpHas, CTOJIBI ayAWTOPHBIC, CTYJbS YYCHHUYECKUE.
O6opynosanue: [laccu mist yctanoBku Moayneid NI PXI-1044, mpoMbITIUIEHHBIH KOHTPOJIIED
NI PXI-8108 (Intel Core 2 Duo, Compact PCI, Ethernet, USB-nopt, MHTerpupOBaHHBI
HDD), moaynsnbiii nrdpooii ocumuiorpad NI PXI-5142, normkaromuii mpeodpa3oBaTeib
NI PXI1-5600 (9,7 xI'u + 2,7 I'T); mouutop Philips 170C6FS/00; 2 y4eOHO-0TIaI0YHBIX
crenaa Spartan-3AN FPGA Starter Kit. CneunanmusupoBannoe [10: MATLAB u Simulink
2015a (Student Version), LabView 8.2 (base license), Libreoffice 5.3.4 (muuenszus GNU


http://www.iprbookshop.ru/90249.html
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GPL), ANSYS 19.1 (Student version), Xilinx Integrated Synthesis Environment (WebPACK
license).

Komnvromepnwiti xnacc 7.513 yueOHbIN Kopriyc 7 I TPOBEACHHS J1aOOpAaTOPHBIX
3aHATHIM, TPYNNOBBIX W WHIWBHUIYAJIbHBIX KOHCYJbTAIM, TEKYIIET0 KOHTPOJIS W
npoMexyTodHoit arrectanuu. O6opynosanue — 10 T1IK: Intel Celeron 2,66 GHz, Asus P4P800
SE, Socket 478, AGP-8x, 1024 Mb DDR, 80 Gb IDE, Radeon GV-R925128D AGP-8x, 128
Mb, Windows XP SP3, monutop Samsung SM 755 DFX. MeGenb: 1ocka ayaguTOpHasi, MapThl,
CTONBI, CTydbs yueHuueckue. CnenmanmsupoBanHoe [10: MATLAB u Simulink 2015a
(Student Version), LabView 8.2 (license), Libreoffice 5.3.4 (munensus GNU GPL).

7.3 CamocTosiTesibHasi padoTa

Tomewenus ons camocmosmenbHou pabomvl ¢ BO3SMOXHOCTBIO TOIKITIOYCHHS K CETH
«lHTEpHET» M O0ECIEYeHHEM JIOCTyNa B JJIEKTPOHHYIO WH(POPMAIIMOHHO-00pa30BaTeIbHYIO
Cpely OpraHu3allM: YUTaIbHbIC 3aibl, yueOHble kopmyca 2, 3 (KommbroTepHass TeXHUKa C
BO3MOKHOCTBIO TIOAKITIOUEHUS K ceTH «HTepHeT» u o0ecreueHrneM I0CTyIa B 3JICKTPOHHYIO
uH(popmaronHo-o0pa3oBarensHyio cpeny (QMOC JIOHHTY) u s1ekTpoHHO-0n0IMoTe yHY10
cucremy (OBC IPRbooks), a Takxke BO3MOXHOCTHIO WHAMBHIYaJHLHOTO HEOTPAHHUYECHHOTO
noctyna odydaromuxcs B 9bC u OMOC nocpenctsom Wi-Fi ¢ nepcoHambHBIX MOOMIBHBIX
ycrpoiictB. OC — Microsoft Windows 7, OpenOffice 2.0.3 — obmiecTBeHHast murieH3uss MPL
2.0/ Grub loader for ALT Linux — muuensus GNU LGPL v3/ Mouzilla Firefox — nuuen3us
MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) — muneH3us
GNU GPL.
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