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1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. Hean qucuumiuHbl: GOPMUPOBAHUE Y CTYJECHTOB CHUCTEMBbI 3HAaHUHU IO
aBTOMATHU3HPOBAHHOMY MPOEKTUPOBAHUIO OOJBIIUX WHTETPAIBHBIX CXEM C HUCIOJb-
30BaHUEM PA3NUYHBIX YPOBHEH aOCTpaKIMM, HABBIKOB pa3pabOTKU OOJIBIINX WHTE-
TpaJbHBIX CXEM IO CyOMHUKPOHHBIM MPOEKTHBIM HOopMaM Maciitabupyemoint KMOII-
TE€XHOJIOTUU.

1.2. 3agaum ocBOeHHUS TUCIUIIJINHBI.

— U3YYUTh OCHOBBI (D)YHKIIMOHUPOBAHUS Y3JI0B KOMOWHAIIMOHHOTO M TOCIe-
JIOBATEJIBHOCTHOTO TUIA ¢ yueToM ocobenHocteit KMOII-Texnonoruu;

— M3Y4nTh MapupyT npoektupoBanus 3aka3Hbix bBC no KMOII-TtexHonorun
¢ ucnosib3oBanueM CAIIP Tanner EDA 1 MeTO0710THM CTaHIAPTHBIX STYEEK;

— ocBOMTh mpouecc npoekrupoanuss bMC Ha cHCTEMHOM YpOBHE C IpHUMeE-
HEHHEM CHCTEMBbI BU3YyaJIbHO-UMUTAIIMOHHOTO MoaenupoBanus Matlab/Simulink;

— ocBoUTh Tpouecc npoektnpoBanuss bUC Ha (yHKIHOHAIBHOM YpOBHE C
WCIIOJIb30BAaHUEM BBICOKOYPOBHEBBIX S3BIKOB OIIMCAHMS allllApaTypPHBIX CPEICTB
VHDL/Verilog B CAIIP Quartus II;

—ocBouTh mpouecc npoekrupoBanuss bUC mo macmradbupyemort KMOII-
TEXHOJIOTUH Ha CXEMOTEXHUYECKOM YpOBHE (cxemoTexHuueckuil penakrop SEdit u
noacuctema T-Spice CAIIP Tanner EDA);

—ocBouth mporecc npoektupoBanusi BMC mo macmrabupyemoit KMOII-
TEXHOJIOTMH Ha (PU3NUECKOM (TOMOJOTUYECKOM) YPOBHE (TOMOJIOTHUYECKHUM PeaaKTOp
LEdit CAITP Tanner EDA) ¢ ucnosib3oBaHuEM METO/Ia CTAHJAPTHBIX SUYEEK.

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

Jucrummmaa b1.B.08 «IIpoexktupoBanne BHCy» OTHOCHTCS K AUCITUIUIMHAM
yactu Osnoka bl ydeOHoro miana, ¢popMHpyeMoOil ydYacTHHKaMU 00pa30BaTEIbHBIX
OTHOILICHU.

3. MNEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUS
o IMCHUITJIMHE

IIpouecc wuzyuenuss gucuuiuiuHbl «lIpoexktnpoBanue BWC» HanpasneH Ha
dbopMHpOBaHUE CIACAYIOMNUX KOMITETECHITUH!

IIK-1: ctocoOHOCTh CTPOWUTH TpOCTEHIne (PU3NUYECKHE W MaTeMaTHYECKUE
MOJIeNIA PUOOPOB, CXEM, YCTPONCTB U YCTAHOBOK DJIEKTPOHUKU M HAHODJIEKTPOHUKHU
paznTuYHOro (HYHKIIMOHAJIBLHOTO HA3HAYCHHS, & TAKXKE HCIOIH30BaTh CTaHIAPTHBIC
MPOrPaMMHBIE CPEACTBA UX KOMIIBIOTEPHOTO MOAEITUPOBAHMS;

IIK-5: cnocoOHOCTh BlaJeTh COBPEMEHHBIMH METOJIaMH pacueTa U MPOSKTH-
POBaHUS MUKPODIJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB TBEPAOTEIHHON DIIEKTPOHUKH,
CIIOCOOHOCTh K BOCIHPUSITHIO, pa3pabOTKe M KPUTHYECKON OILIEHKE HOBBIX CIIOCOOOB
MX MIPOEKTUPOBAHMSI.



Komme- Pe3yabTarhl 00y4eHHsl, XapaKTePHU3YIOLIHe

TeHUMs chopMHUPOBAHHOCTH KOMIIETEHUMHU

IIK-1 3HaTh 0CHOBBI TeopuH n-MOII u KMOII-cxeMm 1 TeXHOJIOTHYECKHit
MapupyT usrorosyienus nemeHToB KMOII BUC; paznuunbie BUIbI
CXEMOTEXHUYECKOTO aHaJIN3a MPUMEHAEMBIX JJi1 Spice-CUMYISITOPOB
CAIIP BUC (ua npumepe T-Spice);

yMeThb MPOBOJUThH KadyeCTBEHHbIN aHanu3 pabotsl MOII Tpan3ucTtopoB
u KMOII nornyeckux 371€MEHTOB, BBIYUCIATH Mapa3uThl 1Jis CyOMUK-
pounbix BUC; pa3pabaTbiBaTh TOMOJOTHMYECKUN YEPTEK JIOTHUYECKUX
AJIEMEHTOB M MOCJIEIOBATEIBHOCTHBIX YCTPOMCTB B «PYYHOM) PEKUME
C HCIIOJIB30BAaHWEM CHUMBOJIBHOTO NPEACTABICHUAS U B aBTOMATHU3UPO-
BAHHOM DPEXHUMax C HCIOJIb30BAHHEM TOMNOJOTHYECKUX PEIAKTOPOB
CAIIP BMC no MeToly CTaHIAPTHBIX STYEEK;

BJIaJIeTh HaBbIKaMH PabOTHI CO CXEeMOTEXHUYECKUM peaakTopom SEdit,
¢ penakropom Tonojoruu L-Edit u cumynsaropom T-Spice CAIIP BUC
Tanner EDA.

[1K-5 3HATh METOOJIOTUIO MPOEKTUPOBAHUS ITU(MPOBBIX U aHATIOTO-

1 poBeix BUC; moHATHS 0 KOHCTPYKTUBHO-TEXHOJIOTUYECKUX TTPO-
eKTHBIX HOpMax Maciitabupyemoit KMOII-TexHonoruu u npaBusia
IIPOCKTUPOBAHHUS; OCHOBBI [IOCTPOEHHUS TOIIOJIOTUH JIOTUYECKUX JJIe-
MeHTOB 1 Tpurrepo n-MOIT u KMOII BUC,;

yMmeThb noJb3oBatbesi SPICE-monensmu MOII Tpan3uctopoB mo cy0-
MuKpoHHOU KMOII-TexHOoM0rNm 1isi npoBeAeHUsI CXEMOTEXHUYECKOTO
monenupoBanus B CAITP BUC Tanner EDA; BoccTanaBnuMBaTh U3 OMHU-
caHus Tonojoruu daekrpudeckue cxemsl 1o KMOII-TexHonoruu;
BJIAJIeTh [IPOLIECCOM IIPOEKTUPOBAHUS CIOKHO-()YHKIMOHAIBHBIX 0J10-
koB B O0asuce [IJIMC B CAIIP Quartus II komnanum Altera, ¢ UCIOJB30-
BaHHUEM BBICOKOYpOBHEBBIX si3bikoB VHDL/Verilog.

4. O BEM JUCIHHUIIJIMHBI (MOAYJIA)
Ob6mas TtpynoemkocTs aucuuiuinHbl «IIpoexktupoBanue BUC» cocraBnser
5 3a4eTHBIX €IUHUILI.

Pacnipenenenne Tpy10€MKOCTH AUCHMIUIMHEI IO BUAAaM 3aHATHI

Ounasi popma o0yueHust

Bun yueOHo# paboTh Bcero CemecTpsl

4acoB 7

AyauTopHbIe 3aHATHS (BCEro) 72 72

B Tom yucie:

Jlexuun 36 36

JlabopaTtopusie pabotsl (JIP) 36 36

B TOM 4ucJje B (hopMe NMPaKTUIECKON MOATOTOBKHU 12 12

CamocTrosiTeJibHasi padoTa 81 81




Kypcosol npoekr + +
Yackl Ha KOHTPOJIb 27 27
By npoMexxyTOUHOM aTTecTallui — SK3aMeH + +

OO61ast Tpy10€MKOCTh

yac 180

180

3ad. eI.

3aounas popma 00yueHust

Bun yuebHo# paboThl

Bcero
4acoB

CemecTpsl

9

AyauTopHbIe 3aHATHS (BCEro)

16

16

B TtoMm uucie:

Jlexnun

JlabopaTophsbie pabotsl (JIP)

B TOM 4YHUCJIC B (1)OpM€ HpaKTI/I‘-IGCI(Oﬁ ITIOJAT'OTOBKH

o (00|00

o (00|00

CamocrosiTesibHasi padora

155

155

KypcoBoit npoekt

+

+

Yacel Ha KOHTPOJIb

(o}

(o}

BI/II[ HpOMG)KYTO‘IHOﬁ ATTCCTallu1 — DK3aMCH

OO6m1as Tpy10€MKOCTh

qac 180

180

3a4. eII.

5. COAEP’ KAHUE JUCIUIIJIMHBI MOAYJIA)

5.1 Conep:kanue pa3iejioB TUCUMILIMHBI U pacnpeaejeHue TPYy10eMKOCTH
0 BUJAaM 3aHATHH

o4yHasi popma 00yueHHsI

Ne HaumeHoBaHue TeMbI Copeprkanue pazjena Jlekir J1ab. CPC Beero,
/11 3aH. qac
1 |CoBpemennsie nnep- |Ha3Hauenne, mprMeHEHNE U IEPCIIEKTHBBI Pa3BUTHS CIICIIHAIIM3H-
CIEeKTHBHBIE IU(POBHIE |POBAHHBIX 3aKa3HbIX, NoyTy3aka3HbIXx BVIC KoHKpeTHOro npuMeHe-
BUC/CBUC Ttuna «cu- |uus (ASIC). BUC ans cnienuani3upoBaHHBIX CTaHIAPTHBIX IPHMe- 4 ) 8
cTeMa Ha Kpuctaiie» co|HeHui (ASSP). HaznaueHue, npuMeHeHHe U NEPCIEKTUBBI Pa3BUTHS
crnoxHbIME Tiporpammu- | [IJIVC. TToHsTHE HICOIOTHH «CHCTEMA Ha KpucTtasiey (System on
pyembiMu cTpykTypamu |chip, SOC)
2 |ApXUTEKTYpHI cOBpe- |3aka3Hble U IMOJTy3aKa3Hble HHTETpajbHbIe cXeMbl Ha ocHOBe KMOIT
MeHHBIX crienanusd- |[BMK. OcrHoBaele Tenaentmu paszsutus [IJIMC. Knaccudukarnus
POBaHHBIX 3aKa3HBIX IJIUC. Cnoxusle mporpaMmupyemMsre gorudeckne cxeMsl (CPLD). 4 ) 8
BUC u IIJINC [Iporpammupyemble ojb30BaTeneM BeHTHIIbHBIE MaTpullbl (FPGA).
Apxutektypsl MAX, FLEX n STRATIX xomnanuu Altera. Apxu-
tektypsl [IJIMC CPLD u FPGA komnanuu Xilinx
3 |Ocob6ennoctu cxemo- |CxeMOTEXHHKa KIIIOYel U Jorudeckux snementos n-MOIT u KMOII
TEXHHUKH JJOTHYECKUX BUC. Cunrez KMOII snementoB. CxeMOTEXHHKA KOMOMHAIIMOH-
3JIEMEHTOB ¥ TPUITEPOB |HBIX JIOTHYECKHX 3JIEMEHTOB. [IpoXoHbIE IOTHIECKHE CXEMBI 1
mudpossrx KMOIT KMOII noruka Ha mepefaTounsix BeHTHIX. [udparo- 4
BUC pbY/AeH(PaTOPb, MyILTUILIEKCOPBI / IEMYJIbTUILIEKCOPBI, KOMMY- [ 4 8
TaTopbl, koMmmnapaTopsl o KMOII-Texnonoruu. OcoO0eHHOCTH Mpo-
extuposanust KMOII-tpurrepoB BUC, TakTHpyeMbIX YpOBHEM U
(HpOHTOM CHrHajA.
npaKmuueckas no020MmoeKa 0oyHarouuxcs 2




4 |OcobenHoctu cxemo-  |IlocnenoBaTenbHOCTHBIE JOTHUECKUE cXeMbl. KoHeuHbIe aBTOMATBHI.
TEXHHKHU CII0KHO- CIBHTOBBIE PETHCTPHI, CUETIUKHU. JIOTHUECKHE 37IEMEHTHI CXEM T10-
(YHKIHMOHAIBHBIX TOKOBOiT 00paboTKH HH(POPMALIUK: CyMMaTOPbI/BBIYUTATEIH, 4
U (POBBIX YCTPOUCTB  |yMHOXKHTEIH, ACIUTEIN. Y MHOKEHHE C HAKOIUICHHEM METOJIOM 4 8
KMOII BUC mpaBoro casura. Cxemsl yCKOpeHHOro yMHoxkeHUs. [lapamienpHbie
BEKTOpHbIe YMHOKHTeNH. [{ndpoBble 3aroMHuHaIOIIe yCTpoiicTBa.
NPAKMuU4ecKan n0020MoeKa 00yuaouuxcs 2
5 |IIporpammHsIe cpen- IIporpaMmHubIit HHCTpYMEHT Yosys aast Verilog-cuuresa B 6asuc
ctBa ¢ OTKpBITEIM Hc-  |BUC u IVIMC. MapupyT npoeKTHpOBaHUs 3aKa3HbIX HU(PPOBBIX
XOHBIM KOJIOM IS BUC Qflow ¢ ucnonb3oBaHHe MPOrpaMMHBIX HHCTPYMEHTOB C OT- 4 2 8
npoekTHpoBaHus Iud- [kpbiTiM KogoM Yosys/ABC, GrayWolf, Qrouter, Magic. Hactpoiika
POBBIX YCTpOICTB MapIpyTa IPOEeKTHPOBAHHSI.
6 |IIpoexrupoBanue ko- |/[uarpammsl nepexonos. ABromarsl Munu. ABToMaTsl Mypa. Me-
HEYHBIX aBTOMaTOB B |TO/BI KOAWPOBAHMSI KOHEYHBIX aBTOMATOB. 4 2 8
CAITIP Quartus
7 |IpoextupoBanue Tono- |Omnucanue CAIIP Tanner EDA. Ilpouecc npoektuposanust 8 CAITP
JIOTUH JIOTHYECKUX Tanner EDA. IlonsTuE 0 KOHCTPYKTHBHO-TEXHOJIOTUYECKUX HOpMAx
9JIEMEHTOB 3aKa3HBIX | IIpaBHJIaX IPOEKTUPOBaHMS 110 MacmuTabupyemoit KMOII- 4
BUC B uagycrpuans-  |TexHoiaorud. OCHOBHBIE SJIEMEHTH KOHCTPYKIIHH TOIIOJIOTUH 3aKas3- 4 8
HoM CAIIP Tanner Hbelx KMOII BUC ¢ oHUM clloeM MeTaJuIn3alltu.
EDA NPAKMUYECKas no02onoeKa 00yHarouuxca 2
8 |IIpoexTupoBanue Tono- |OCHOBHBIE 3JIEMEHTHI KOHCTPYKIMHU TOIoN0ruy 3akazHeix KMOIT
JIOTUU TPUTTEPOB 3a- BUC ¢ nByms cnosmu Metamum3andi. OcoOeHHOCTH TOMOJIOTHH 2
ka3ubix BUC B CAIIP  |tpurrepoB KMOII BUC. 4 8
Tanner EDA npaKmuuecKas no02omoeKa 00yuaOuUxcs 2
9 |HDL nuist onucanust TTonoxenune B 00macTu SA3bIKOB (PyHKIMOHAIBEHOTO Onucanus. Poib
miudpossix BUC. Ipu- | byskunonansHoro onmcanus B CAIIP. Ofmmee copepixanue si3pIKa
Mepsl mpoektrpoBanus |VHDL: cunrakcnc, 6a30BbIe KOHCTPYKIMH, IPUMEPHI pean3aruii.
1 dpoBbIX yeTpoiicTB ¢ |CTHIN ONMCaHY almnapaTypHbIX apxXUTekTyp. [loBeneHueckoe omnu-
HCIIOJIb30BaHUEM SI3bIKa |CaHHe, IOTOKOBOE ONUCAHUE, CTPYKTypHOe onucanue. [Ipoextupo-
VHDL B CAIIP BaHHE KOMOMHAIIMOHHBIX yCTpoicTB Ha s3bike VHDL: nemudparo- 4
Quartus 1l PpBI, mdpaTopsl, MyJIbTHIUIEKCOPHI, CYMMATOPEL, Tpeodpa3oBarenn | 2 9
ko110B. [IpoexTrpoBaHue Mocne10BaTeTbHOCTHBIX YCTPOICTB Ha
si3pike VHDL: 3amienku, Tpurrepsl, perucTpbl, C4ETIUKU, OJOKH
namstu (O3Y, [13Y). koHeuHble aBTOMaThl. KOHEYHBIC aBTOMATHI.
Jnarpammsl nepexooB. Apromarsl Musu. ABromarsl Mypa. Me-
TOJIbI KOJIMPOBAHHUS KOHEYHBIX aBTOMATOB.
NPAKMUYECKAA NO020MO6KA 00y arouuxcs 2
10 |HDL nns onucanus [IpoexkTupoBaHue Mocue0BaTeNbHOCTHBIX YCTPONCTB Ha SI3bIKE
mudposeix BUC. [Ipu- [Verilog: 3amenku, TpUrrepsl, perucTpbl, CYeTINKH, OJIOKH TaMSITH 2
Mepsl poektupoBanus |(O3Y, I[13VY), koHeuHbIC aBTOMATHI.
U (POBBIX YCTPOKICTB C 2 8
HCIIONB30BAHMeM si3biKa | TPAKmutecKan no0zomoeKa ooyuarowuxcs
Verilog B CATIP Xilinx 2
ISE
Bceero| 36 | 36 81 153
KonTpoas 27
Hroro 180
3a0uHas popma o0ydeHust
e HanmeHoBaHue TEMBI ConepxaHue pasnena Jlexiy J1a6. CPC Beero,
/11 3aH. qac
1 |CoBpemennsie nnep- |Ha3Hauenne, mpruMeHEHHE U IEPCIIEKTHBEI Pa3BUTHS CIICIHATIM3H-
CIEKTHBHBIE TU(POBHIE |POBAHHBIX 3aKa3HbIX, Mory3aka3sHeIXx BVIC koHKpeTHOrO MprMeHe-
BUC/CBUC tuna «cu- |aus (ASIC). BUC ans criennaai3upoBaHHBIX CTaHIAPTHBIX IPHMe- 2 ) 14 16
cTeMa Ha Kpuctasue» co|HeHui (ASSP). HaznaueHue, npuMeHeHHe U NEPCIEKTUBBI Pa3BUTHS
cnoxHbIME Tiporpammu- | [IJIVC. TToHsATHE HICOIOTHH «CHCTEMA Ha KpucTtasuiey (System on
pyembimMu cTpyktypamu |chip, SOC)
2 |ApxurekTypsl coBpe- |3axa3Hble U IOTy3aKa3HbIe HHTETPAIBHBIE cxeMbl Ha ocHoBe KMOIT
MeHHBIX crienanusu- [BMK. OcnoBaele Tenaentmu paszsutus [IJIMC. Knaccudukamus
POBaHHBIX 3aKa3HBIX IJIUC. Cnoxusle nporpaMmupyemMsre gorudeckue cxeMsl (CPLD). 2 ) 14 16

BUC u IIJINC

ITporpamMmupyeMsbIe MoTb30BaTeNeM BeHTHIbHEIE MaTpHIs! (FPGA).
Apxutektypsl MAX, FLEX n STRATIX xomnanuu Altera. Apxu-
textypsl IIJIMC CPLD u FPGA komnannu Xilinx




3 |Ocobennoctu cxemo- |CxemoTexHMKa KiIrodel u morndeckux snementoB n-MOIT u KMOII
texHuku jgorudeckux  |BHC. Cunre3 KMOII snementoB. CxeMoTeXHUKa KOMOWHAIOH-
3JIEMEHTOB ¥ TPUITEPOB |HBIX JIOTHYECKUX 3JIeMEHTOB. [IpoxoIHbIe IOrHIecKHe CXEMBI 1
nudpossx KMOIT KMOII noruka Ha nepenaroynsix BeHTWIAX. udparo- 15 17
BUC pBl/ memmpaTopsl, MyJIETHINIEKCOPBI/ IEMYIBTUIIIEKCOPEL, KOMMY-
Tatopsl, kommnapatops! o KMOII-texnonorun. Oco6eHHOCTH TIpO-
extuposanust KMOII-tpurrepos BUC, TakTHpyeMbIX YpOBHEM U
(dhpoHTOM cHrHama.
4 |OcobenHoctu cxemo-  |IlocinenoBaTenbHOCTHBIE JOTHUECKUE cXeMbl. KoHeuHbIe aBTOMATEHI.
TEXHHKHU CII0KHO- CIBUTOBBIE PETHCTPHI, CUETIUKHU. JIOTHYECKHE 37IEMEHTHI CXEM T10-
(YHKIHMOHAIBHBIX TOKOBOIT 00paboTKH HH(POPMALIUK: CyMMaTOPbI/BBIYUTATEIH,
U (POBBIX YCTPOUCTB | yMHOXKHTEIH, ACIUTENN. Y MHOKEHHE C HAKOIUICHHEM METOJIOM 16 22
KMOII BUC mpaBoro casura. Cxemsl yCKOpeHHOro yMHoXkeHUs. [lapamiensHbie
BEKTOpHbIe YMHOKHTeNH. [{ndpoBble 3aroMuHalOImIe ycTpoiicTBa.
NPAKMU1eCcKas no020MmoeKa 00y arouwuxcs
5 |IIporpammHbIe cpen- IIporpaMmHubIit HHCTpYMEHT Yosys ast Verilog-cuuresa B 6asuc
ctBa ¢ OTKpBITEIM Hc-  |BUC u IVIMC. MapupyT IpoeKTHpOBaHUs 3aKa3HbIX HU(PPOBBIX
XOJHBIM KOJIOM AJIs BUC Qflow ¢ ucnonb3oBaHue MPOrpaMMHBIX HHCTPYMEHTOB C OT- 16 16
npoekTHpoBaHus - [kpbiThiM KogoM Yosys/ABC, GrayWolf, Qrouter, Magic. Hactpoiika
POBBIX YCTPOUCTB MapuipyTa IpoeKTUPOBaHU.
6 |IIpoextupoBanue ko- |/[uarpammsl nepexonos. ABromarsl Munu. ABroMaTsl Mypa. Me-
HEYHBIX aBTOMAaTOB B [TO/bI KOXUPOBAHUS KOHEUHBIX aBTOMATOB. 16 16
CAITIP Quartus
7 |IpoexrupoBanue Tomo- |Omucanune CAIIP Tanner EDA. Ilpouecc npoektuposanus 8 CAITP
JIOTUU JIOTHYECKUX Tanner EDA. IlonsiTue 0 KOHCTPYKTUBHO-TEXHOJIOTUYECKUX HOpMAax
9JIEMEHTOB 3aKa3HBIX  |M IIpaBHJIaX IPOEKTUPOBaHMS 110 MaciuTabupyemoit KMOII-
BUC B unnycTpuans-  [TexHosnorud. OCHOBHBIE 371€MEHThI KOHCTPYKIIUU TOMOJIOTHH 3aKa3- 16 18
HoM CAIIP Tanner Hbelx KMOII BUC ¢ oHUM cll0eM MeTaJuIM3alltu.
EDA npaKmuuecKas no020MoeKa 00yuaOuUxcs
8 |IIpoexTupoBanue Tono- |OCHOBHBIE 3JIEMEHTHI KOHCTPYKIMHU TONon0ruy 3akazHeix KMOIT
JIOTMH TPUITEPOB 3a- BUC ¢ nyms cnosmu Metamu3anui. OCOOEHHOCTH TOMOJIOTHH
ka3Helx BUC B CAIIP  |tpurrepos KMOII BUC. 16 16
Tanner EDA
9 |HDL nuist onucanust [onoxeHue B 00J1aCTH SI3BIKOB ()YHKIIMOHAILHOTO OMKcaHus. Poib
miudpossix BUC. Ipu- | byskunonansHoro onmcanus B CAIIP. Ofmmee copepixanue si3pIKa
Mepsl poekTrpoBanus |VHDL: cunTakcuc, 6a30Bble KOHCTPYKINH, IPUMEPHI peaTU3aIfii.
(G poBBIX yCTpoicTB ¢ |CTHIN ONMCAHUS aNmapaTypHbIX apxuTekTyp. [loBenenueckoe omu-
HCTIONB30BAHHIEM SI3bIKA |CaHHe, TOTOKOBOE OMHCAHUE, CTPYKTypHOe onmcanue. [Ipoektupo-
VHDL B CAIIP BaHME KOMOMHAIIMOHHBIX YCTPOoicTB Ha si3bike VHDL: nemmdparo-
Quartus 1l PpBl, mIdpaTopsl, MyIbTUIUIEKCOPEI, CYMMATOPHI, TpeoOpa3oBaTenn 16 18
koz0B. [IpoexTupoBanue nocnea0BaTeIbHOCTHBIX YCTPOMCTB Ha
s3pike VHDL: 3armenku, Tpurrepsl, perucTpbl, C4€TYUKH, OJIOKH
namstu (O3Y, I13Y). koneunsle aBToMaThl. KoHEUHbIE aBTOMATHI.
Jnarpammsl nepexoioB. Apromarsl Musu. ABromarsl Mypa. Me-
TOJIBI KOJMPOBAHNUS KOHEUYHBIX aBTOMATOB.
NpaKmuuecKkas no020moeKa 0oyHarouuxcs
10 |HDL gnst onmucanust [IpoekTupoBaHue 1Mociea0BaTEILHOCTHBIX YCTPONCTB Ha SI3bIKE
mwiudpossix BUC. Tlpu- | Verilog: 3amienku, Tpurrepsl, perucTpbl, CYSTINKH, OIOKH aMsITH
Mepbl poektupoBanus |(O3Y, I[13VY), koHeuHbIC aBTOMATHI.
OU(PPOBBIX YCTPOUCTB € 16 16
HCTIONb30BAHIEM S3bIKA
Verilog B8 CAIIP Xilinx
ISE
Bcero 155 171
Konrtpoab 9
Hroro 180

[IpakTrueckass MOATOTOBKA MPU OCBOCHMM AUCHUIUIMHBI «]IpoekTrpoBanue
BUC» npoBoautcst myTeM HEMOCPEACTBEHHOTO BBINOJIHEHUS O0Yy4YaloUMUCS Ha
7a00paTOPHBIX 3aHATUSAX OTIEIBHBIX 3JEMEHTOB paldOT, CBS3AHHBIX C Oyaylen
npo(ecCHOHANBbHON JEeATEIbHOCThIO, CIOCOOCTBYIOMIMX (HDOPMUPOBAHMIO, 3aKPEI-
JICHUIO U Pa3BUTHIO MPAKTUYECKMX HABBIKOB M KOMIIETEHIMH MO MpOoduio cooT-
BETCTBYIOIIEH 00pa30BaTEIbHON IPOTrPaMMBbL:



Ne [lepedeHb BBINOIHAEMBIX 00Yy4aIOUTMMHUCS dopmupyemele
n/m OTJICTILHBIX 2JIEMEHTOB PadoT, npodeCCHOHAIIbHBIC
CBsI3aHHBIX ¢ Oyaymei npodeccHoHaIbHON AesITeTbHOCTHIO KOMIIETECHIIMH
1 | Iomy4yeHue MPaKTHYECKUX HABBIKOB IO pa3pabOTKE JJICKTpHUE- ITK-1, TTIK-5
ckux cxeM nudpossix ycrpoiicts mo KMOII-texHonoruu Ha pas-
JMYHBIX YPOBHAX NMPOCKTHPOBAHMSA: HA CXEMOTEXHHYECKOM, TOIIO-
JIOTHYECKOM, BEHTUIIBHOM, CHCTEMHOM.
2 | [lomyyeHue MpaKTUYECKUX HABBIKOB 10 pealu3aluud IU(pPOBBIX ITK-1, TTIK-5
YCTPOMCTB € MCIOJIb30BaHUEM CHUHTE3aTOpoB sA3blkoB HDL B pas-
JMYHBIX TexHosornyeckux 6asucax (BUC/TIJINC).
3 | [lonmyyeHne mNpakTUYECKUX HABBIKOB IO Pa3pabOTKE TOMOJIOTHU ITK-1, IIK-5
JOTUYECKUX DIIEMEHTOB IO CYOMHKPOHHBIX MPOEKTHBIM HOPMaM
macttabupyemoit KMOII rexnonoruu B CAIIP Tanner.
4 | IlonyuyeHue NpPaKTHUECKUX HABBIKOB MO pa3paboTke Iu(POBHIX ITK-1, TTK-5
YCTPOWCTB U MX BEPU(HKALNU C UCTIONB30BAaHUEM SI3BIKOB OIHCA-
Hust anmapatHbix cpencts HDL B CATIP ITJIMC Altera Quartus.
5 | IloxyuyeHue mNpakTUYECKUX HABBIKOB IO pa3pabOTKE CIOMXKHO- I1K-1, I[IK-5
(YHKIIMOHATIBHBIX HU(PPOBBIX YCTPOHCTB C UCIIOIB30BAHUEM Me-
rapynkuuii (IP-snep) 8 CAIIP IIJIMC Altera Quartus.
6 | [lomyyeHne mnpakTUYECKHX HABBIKOB II0 HACTPOWKE MapuipyTa I1K-1, I[IK-5
MpoeKTUpOoBaHUs 3aka3HbIXx mudpoBeix BHUC mno KMOII-
TEXHOJIOrMH ¢ ucnoiib3oBanueM CATIP
5.2 Ilepevennb J1adOpaTOPHBIX PadoT
1. CxeMOTEXHHUYECKOE IIPOCKTUPOBAHUC JIOTHYCCKHUX JJICMCHTOB U TPUITCPOB 110
N-MOIT u KMOII-rexnonorusm B CAIIP Tanner.
2. CXeMOTeXHHYECKOE MPOSKTUPOBAHUE CIBUTOBBIX PETUCTPOB U aCHHXPOHHBIX,
cUHXpOHHBIX cueT4yukoB B CAIIP Tanner
3. Pa3paboTka 3IeKTpUYECKOW CXeMBbI 4-pa3psIHOTO CyMMmaTopa ¢ TOCIeIoBa-
TEJIbHBIM TIepeHocoM B cxeMoTexHudeckoMm penaktope SEdit CAIIP Tanner
EDA
4. TlpoextupoBanue uderbipexpaspsaHoro ALl nmocnegoBatenbHOro MpUOIMAKE-
Hus ¢ [{AIl na matpunie R — 2R B cxemorexumdeckoM peaaktope SEdit CAIIP
Tanner EDA
5. Hacrpoiika mapmpyTta npoektupoBanus 3aka3Hbix 1u¢ppoeix BUC Qflow c
HUCIIOJB30BAaHME  NOPOTPAaMMHBIX  HMHCTPYMEHTOB C  OTKPBITBIM  KOJOM
Yosys/ABC, GrayWolf, Qrouter, Magic. ABTOMaTU4€CKHI CUHTE3 TOMOJIOTHU
4-pa3psiAHOTO CYETUYHUKA
6. Huarpammsl nepexoaoB. ABromatsl Muii. ABToMatel Mypa. MeTonsl Koau-
POBaHUs KOHEYHBIX aBTOMAaTOB. OCOOEHHOCTH MPOCKTUPOBAHNS KOHCUHBIX aB-
tomaToB B CAIIP Quartus.
7. TIpoekTupoBaHUE TOMOJOTHUU MPOCTEHIITUX U COCTABHBIX JIOTUUECKUX DJIEMEH-

ToB 10 KMOII-TexHonoruu. BoccTaHOBIIEHUE 2IIEKTPUUECKON CXEMBI U3 OIH-
CaHMs TOIIOJIOTUU B PYYHOM PEXKUME.



8. IlpoexTupoBaHUE TOMOJIOTUU MATPUUYHOIO YMHOKUTENS LEIbIX YUCEN CO 3Ha-
KOM pPa3MEpHOCTbIO 4x4 B aBTOMAaTUYECKOM PEKUME C NMPUMEHEHHEM IIpO-
IPAMMHBIX CpelicTB pa3Mmelenus u TpaccupoBku CAIIP Tanner.

9. IlpoekTupoBaHHE TOMOJOTUU TPUITEPAa TAKTUPYEMOTO (PPOHTOM CHHXPOCHT-
Haja 1 4-pa3psiAHOro JBOMYHOIO CUETYMKA B PYYHOM PEXHUME.

10.Pa3paboTka mpoekTa yMHOKHUTENS LETbIX 0€3 3HAKOBBIX YUCEN METOJIOM C/IBU-
ra u cinokeHus (yrnpasJsiOIIUA aBTOMAT pa3paboTaH ¢ MPUMEHEHHEM pellaK-
TOpa COCTOSIHUI LIU(PPOBOrO aBTOMATA)

11.Pa3paboTKka IpoeKTa YMHOKHTEIS LEIbIX 0€3 3HAKOBBIX YHUCEN METOJIOM TIpa-
BOIO CIIBUra U CIOXeHUs (ymnpaBismonuii aBromaT mupexactasieH VHDL-
KOJIOM)

12.Verilog-npoekTsl KOMOMHAIIMOHHBIX YCTPOUCTB: ACHIM(PATOPBI, MIH(PPATOPHI,
MYJIBTUIUIEKCOPBI, CyMMAaTOpPhl, Ipeodpa3oBarenu koaoB. PazpaboTka ucnsira-
TEJIbHBIX CTEHJOB. Verilog-mpoeKThl MOCIeI0BATEIbHOCTHBIX YCTPONCTB: 3a-
IIEJIKH, TPUTTEPBI, PETUCTPhI, CYETUYMKH, OJIOKH MMaMSITH

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM ¢ y4eOHBIM IUIAaHOM OCBOEHME NUCUUIUIMHBI «lIpoexTupoBa-
Hue BUCy» mpenycmarpuBaeT BBINOJHEHHE KYypCOBOTO IpPOEKTa B 7/ CEMECTpe Ul
CTYJEHTOB OYHOU (hopMbI 00yueHUs U B 9 ceMecTpe AJisl CTYyACHTOB 3a0YHOU (hOPMBI
oOyueHus.

[TpumepHas TemaTHKa KypcoBoro npoekra: «Pa3paborka uudposoro aBTomara
B 0azuce IIJIMC ¢ ucnons3oBanuem CAIIP Altera Quartus Il mo nuarpamme coctos-
HUI.

3agauu, peraeMble MPY BBITIOJIHEHUH KypPCOBOTO IPOEKTA!

— U3YYHUTHh METO/IbI KOJUPOBaHUS HU(POBBIX aBTOMATOB;

— OCBOUTHh aBTOMATU3UPOBAHHOE MPOECKTHUPOBAHHE LU(PPOBBIX AaBTOMATOB C
nomMoibto peaakropa coctosiuuii B CAIIP Quartus II 1 pa3nuyHbiX METOIOB UX KO-
JIAPOBAaHUS,

— U3y4HTh 11a0a0HkI s361ka VHDL npumMensemblie 11 pa3pad0TKu aBTOMATOB.



KypcoBoii mpoeKT coCTOUT U3 pacueTHO-MosicCHUuTEIbHOM 3anucku (PI13) ¢ ui-
JIOCTPATUBHBIM rpapUuecKuM MaTepHaioM, Pa3MEIICHHBIM I10 pa3/iesiaM MPOeKTa.

PIT3 o6bemoM ot 25 — 30 cTpaHWI] COMEPKHUT: TUTYJIbHBIN JIHCT; 3aJaHue Ha
KypCOBOH MPOEKT; conepkanue; BBeaeHue (1 — 2 CrpaHuIsl); OCHOBHYIO 4acTh (Teo-
pPETHUECKYIO, pacueTHyro, npakTtuueckyio, 20 — 25 crpanwmm); 3akmodeaune (1 —
2 CTpaHUIIBI); TIPUIOKEHUE (MPHU HEOOXOIUMOCTH); CIIMCOK HCIIOIh30BAaHHBIX UCTOY-
HUKOB.

Bo BBeneHun noikHA OBITH JaHa OLIEHKA COCTOSTHUSI COBPEMEHHBIX CPEJICTB
CAIIP IUIMC, akTyallbHOCTb, LIEJIA U 33Ja4H, PEIIAEMbIE B KYPCOBOM IIPOEKTE.

OcHOBHAasl 4YacTh KypCOBOT'O MPOEKTa JIOJKHA COEpkKaTh MOJIpoOHOE 000CHO-
BAHHUE PEATU3ALNN TEOPETUUECKOM, MPAKTUUECKON M PACUETHOW YacTeNl B MOCIIENO-
BATEJIbHOCTH:

— B aBTOMAaTUYECKOM PEXUME C MPUMEHEHUEM peJaKkToOpa COCTOSHUN 1nudpo-
BOI'O aBTOMaTa pa3padoTaTh NPOEKT U OCYLIECTBUTE (PYHKIHMOHAIBHOE MOJIEINPOBA-
HUE;

— ucnoiib3ysi cuMBoIIbHbIN/cxeMHbIN penaktop CAIIP TIJIMC Quartus 11, pa3-
paboTaTh HEPAPXUUYECKYIO IJIEKTPUUYECKYIO cXeMy (IIPOEKT) B PYUYHOM PEKUME I10 3a-
JTAHHOW AuarpamMme COCTOSIHUM U(POBOro yCTPOUCTBA C KOJAUPOBAHUEM IO METOAY
OHE;

— MIPOBEPUTH MPABUIBLHOCTh (YHKIIMOHUPOBAHUS pa3padaThIBAEMON CXEMBI
nudpoOBOro aBTOMaTa € MOMOIIBI0 (yHKIMOHANBEHOTO MojenupoBanus B CAIIP
TTJINC Quartus II;

— UCIOJb3Yysl BBICOKOYPOBHEBBIM SI3bIK OMMUCAHUS amnlapaTHBIX CPEJICTB
(VHDL) u mabnons! si3pika VHDL CAIIP ITJIMC Quartus II, pazpaboTaTs onucanue
MPOEKTUPYEMOI'O YCTPOMCTBA HA MMOBEICHYECKOM YPOBHE;

— ucnoJib3ysi cuMmBoIIbHBIN/cxeMHbIN penaktop CAIIP TIJIMC Quartus 11, pa3-
paboTaTh TECTOBYIO JEKTPUUECKYIO cxeMy Iu(poBoro aBromara Ha s3eike VHDL;

— MPOBEPUTH MPABUIBLHOCTh (YHKIIMOHUPOBAHUS pa3padaThIBAEMON CXEMBI
uudpoBoro aBromara Ha s3bike VHDL ¢ momotibio GyHKIIMOHAIBHOTO MOJIETUPOBA-
Hus B CAIIP IJIMC Quartus 1.

B nmpaktrueckol yacTu MOJATBEPAUTH MTPABUILHOCTh (DYHKIIMOHUPOBAHUS TPEX
BAPUAHTOB peaJU3allid OJHOTO U TOTO K€ aBTOMAaTa U 3allluTh OJUH U3 MPOEKTOB B
[TJINC ¢ momomisto yueoHoro jadoparopHoro crenn LESO2.1 nis anmapatHoi Be-
pudpuKanuu.

VYyebupiM mianom no auciuiuinae «lIpoektupoBanne BUCy» He mpemycmMoT-
PEHO BBITIOTHEHUE KOHTPOJIHHOW paOOTHI.

7. OHEHOYHBIE MATEPHAJIBI J1JIS1 IPOBEJEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLIMXCS MO
JTUCHUIIIMHE (MOYJIIO)

7.1. Onucanue nokasarejael 1 KPUTEPUEeB OLCHMBAHUS KOMIICTEHIUI HA
Pa3JIMYHbIX 3Tanax ux ¢GopMupoBaHus, ONIMCAHME IIKAJ OLlEHUBAHUS



7.1.1 JTan TeKymero KOHTPOJIsA

Pe3ynbTaThl TEKYIIETO KOHTPOJISI 3HAHUA M MEKCECCUOHHOW aTTECTAIUU Olie-
HHUBAKOTCA MO CIEAYIOIIEA CUCTEME:

«aTTeCTOBaH»,
«HEC aTTCCTOBAaH».
Komme- Pe3yabTarbl 00yYeHust, XapaKTePU3yIoLue Kpurepuu ATtTtecto- | He aTTe-
TEHIUST ¢OpMHPOBAHHOCTH KOMIIETEHLNH OlleHUBaAHUA BaH CTOBaH
IK-1 3HaTh OCHOBEI Teopur n-MOII u KMOII-cxem u Tex- |CrnocoOHOCTh McHomb30Ba- Bemonnenue |Hepbimonne-
HOJIOTHYECKUN MapUIPYT U3TOTOBJICHUS 3JIEMEHTOB HUsL HHQOPMAIH O TEXHO-  |paboT B CPOK, |HHE paboT B
KMOII BUC; paznnuHble BHIB CXeMOTEXHHIECKOro — |TOTHICCKOM M?II\J/IIPO}SGEI/IC TpeAyceMOT-  |CPOK, HPCAY~
aHaJIM3a IPUMEHAEMBIX JU1s Spice-cumyisTopos CAITP [M3TOTOBICHHA PCHHBIAB | CMOTPCHHBIH
BUC (sa npumepe T-Spice); st u3Bieuenus: SPICE- pabounx B pabounx
puMep pICe); [apaMeTpoB M MPOBEACHHS |porpaMMax |mporpammax
CXEMOTEXHHUYECKOT0 MOJIe-
JINPOBaHUS
YMeThb [IPOBOAUTH KaueCTBEHHbIH aHanu3 pabotst MOIT|Haeeiku padoter ¢ CAIIP | Bemonnenue |Hesbimonne-
tpan3uctopoB 1 KMOII noruueckux >nementos, Bel-  |BUC Tanner EDA; crioco6- [pabor B cpox, [mue pabot B
YHCIIATH MApa3uThl sl cyoMukpoHHbX BUC; paspaba- |HOCTE BOCCTAHABIMBATE U3 |IPEAyCMOT-  (CPOK, TIPEAY~
THIBAThH TOTIOJIOTHYECKHH UePTEX JIOTHUECKHX deMeH- | O HCAHI TOMONOTHI SIICK- - (PCHHAIH B CMOTPCHHBIH
N TPHYECKHE CXEMBI JIOTHYE- |pabodnx B pabounx
TOB U MIOCJIEOBATEIbHOCTHBIX YCTPOICTB B «PYUHOM»
ckux snemeHToB BUC rporpammax |mporpammax
PEXHME C UCTIOIb30BAHUEM CUMBOJIBHOTO IIPEACTABIIE-
HUS U B aBTOMaTU3UPOBAHHOM PEXKUMax ¢ UCIOIb30Ba-
HHueM Torosoruueckux pegakropos CAIIP BUC no
METOAY CTaHAAPTHBIX STUECK;
BJIAJe€Th HABBIKAMH PA0OTHI CO CXEMOTEXHUICCKUM YMeHue caMoCTOATENbHO Brmonnenue |Heppimomnne-
penaktopom SEdit, ¢ penaktopom Tononoruu L-Edit u |Pa3paboTats s1eKTpiIecKyIo| paboT B CpoK, |Hie paboT B
cumysitopoMm T-Spice CATIP BUC Tanner EDA. CXeMy CIOKHO-(QYHKIHO-  |IPEIyCMOT-  (CPOK, IPeny-
HanpHOTO Ooka mo KMOII- (peHHsbIi B CMOTpPEHHBII
TEXHOJIOTUHU U pCaIN30BaATh pa60‘H/IX B pa60‘H/IX
ee B Oasuce 3akasHoii BUC [mporpammax |mporpammax
I1K-5 3HATh METOJOJIOTHIO IIPOCKTUPOBAHUS uI/I(prBLIx u CnocoOHOCTE HCII0NIB30BaTh | Beimonnenue |Hesbimomne-
aHanoro-uuhpoBsx BUC; MOHATHS 0 KOHCTPYKTUBHO- |Ha MPAKTHKE METOJOTOTHIO (paboT B CPOK, [HKe paGoT B
TEXHONOrMYECKUX TIPOCKTHBIX HOPMaX MaciuTabupye- |(POeKTHpoBanms BUC ans  |mpenyeMot-  (cpok, mpeny-
MOI‘/’I KMOH'TCXHOHOFHI/I U HpaBI/IHa HpOCKTI/IpOBaHI/IH' pa3pa60T1<H CXEMOTECXHUKH |PCHHBIU B CMOTPEHHBIN
’ |u Tononoruu norndeckux  |paboumx B paboumx
OCHOBBI [IOCTPOCHHS TOTIOJIOTMH JIOTHUECKHX dMIeMeH- || = HUKATBHOTO nporpamMax |mporpamvax
T0B U Tpurrepos n-MOII u KMOII BUC; Gazmca BUC
yMeThb 11051630BaThcst SPICE-moaensimu MOII tpan3u- |Hasbiku pa6otel ¢ CAIIP Brimonnenne |HesbimomHe-
cTopoB 1o cyomukponHoit KMOTI-TexHonoruu s BUC Tanner EDA; crioco6- |paGoT B cpok, |Hue paboT B
MPOBEEHHUSI CXEMOTEXHUYECKOTO MOJIEIUPOBAHKS B HOCTE MUTATH TONOJIOTHHC-  |HIPEyCMOT-  (CPOK, TIPEAY-
CAIIP BUC Tanner EDA; BoccTaHaBIuBath U3 onuca- |°<1C TOPTOKH JOTHICCKHIX | DCHHEIH B CMOTPCHHBIH
’ anemenToB BUC pabouux B paboumx
HUS TOTIOJIOTHH 3JIeKTpuueckue cxemsl mo KMOII-
rporpaMmax |mporpammax
TEXHOJIOTUH,
BJIA/IETh TPOIECCOM TPOEKTUPOBAHUS CII0KHO- CriocoOHOCTB peann3oBbl-  |Bsimonnenne |Hesbimosxe-
(ysKroHamBHEIX O0710K0B B 06aszuce [IJIMC B CAIIP BaTb [POCKTHI CIIOIKHO- paGoT B cpok, [Hue pabor B
Quartus I kommanuu Altera, ¢ HCIIOJIB30BAHUEM BBICO- g)ynkunlf)&a;énmx 6110K0B B |IpeycMOT-  |CPOK, Mpesty-
KOypoBHEBHIX s135Ik0B VHDL/Verilog. asuce PCHHBIH B CMOTPCHHRIH
pabouux B paboumx
IporpamMmax |mporpammax

7.1.2 ITan NpoMe;KyTOYHOI0 KOHTPOJIS 3HAHUI

Pe3ynbTaThl MpOMEKyTOUHOTO KOHTPOJISl 3HAHWW OIIEHUBAIOTCA B / CEMeCTpe
JUIst 0uHOUM (PopMBI 00yueHus, B 9 cemecTpe Jyuisi 3a049HOM (HOpMBI OOYUECHHS 10 CH-
cTeMe:

«OTIIHYHOY;
«XOPOLIOY;
«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHO




Komne-| PesyiabraThl 00y4ueHus, XapaKkTepusyoume kpﬂTepHﬂ
TCHIHUA C(l)OpMI/IpOBaHHOCTL KOMIIETCHIINHU 01[6:[[::3- Ormano XOpOl.l.lO yHOB‘H HeyHOBJl
IK-1 |3HaTh ocHOBBI Teopun n-MOIT u KMOII-cxem| Tect Brmmonae- | Brmonnerne Brmon-  |B tecte
¥ TEXHOJIOTHYECKUH MapUIpyT U3TOTOBICHUS HHe TecTa | Tecta Ha 80 HEeHHe MCHee
anemeHToB KMOII BUC; pa3nnunabie BB Ha 90 — 100 90 % tectaHa |70 % mpa-
CXEMOTEXHHIECKOTO aHAIN3a IPUMEHIEMBIX % 70 - 80 % |BuIBHBIX
st Spice-cumyisitopoB CAITP BUC (va mpu- OTBETOB
mepe T-Spice);
YMeTb [IPOBOAUTH KAYECTBEHHBIH aHanu3 pa- | Pemenne | 3anaun [popemon- | Ipone- 3anaqn
6o1b1 MOII tpan3ucropos 1 KMOII noruye- | CTaHAAPT- | PCMICHBI B | CTPHPOBAH MOHCTPH- | HE perie-
CKHUX 3JIEMEHTOB, BBIUMCIISTH MAPA3HUTHI IS HBIX TIpaK-| IOJHOM BEPHBIH X0 POBaH BCp- | HbI
cy6mukpornbX BUC; paspaGaThiBath Tomo- | 1 1oCKHX obbemen | peweHns HBIH X0
v 3aga4 TIOJTy4Y€HBI BCCX, HO HC pCUICHUA B
JIOTHECKUH 1EPTER JOTHIECKHX SIEMEHTOB H BepHbie HonyueH P—
MOCJIEI0BATEILHOCTHBIX YCTPOUCTB B «pyU- OTBETHI BepHI OT- cTBe 3a1a4
HOM» PEXXHME C UCIIOJIb30BAHUEM CHMBOJIb- BeT BO BCEX
HOTO NIPECTABICHNS U B aBTOMaTH3UPOBAH- 3a1a9ax
HOM PEKHMaxX C UCIIOJIb30BAHUEM TOIOJIOT H-
yeckux pegaktopo CAIIP BUC no metony
CTaH/IapTHBIX S[UCEK;
BJIa/IeTh HABBIKAMU Pa0OTHI CO cXxeMoTexHH- | Pemenne | 3amaqm IIponemon- IIpone- 3amgaun
gecknM pemaktopoM SEdit, ¢ peqakropom TpHiJIal- | peIICHBI B | CTPUPOBAH MOHCTpH- | HE peIe-
ronooruu L-Edit u CHMYJISTOPOM T—Spice HBIX 3a/1a4| ITOJIHOM BEPHBIN X0/ poBaH Bep- | HbI
CAHP BI/IC Tanner EDA B KPHerT- 00beEME 1 PCUICHUS BCEX, HBIA Xon
HOH Ipell- | MOJY4YEHbl | HO HE MOJY4YEH| pEUICHUs B
METHOH BEpHBIE BEpHBIH OTBET | GOJBIIMH-
00nacté | OTBETHI BO BCEX 3aja- | CTBe 3a1a4
qax
[IK-5 |3HaTBh METO/ONOTHIO poekTUpoBaHus 1uppo-| Tect Beinonne- | Beimonnenue |Bemon- (B tecte
BBIX U aHasoro-mudpossix BUC; morsaTus o H1e TecTa Ha TecTa Ha 80 —|HEHUE MEHee
KOHCTPYKTUBHO-TEXHOJIOTHYCCKIX TIPOEKTHBIX 90 - 100 % 90 % tectaHa |70 % mpa-
HopMax maciirabupyemoit KMOII-TexHOoI0rHH 70 —-80 % |BuIBHBIX
U TIpaBHUJIa IPOEKTUPOBAHUS; OCHOBBI IIOCTPOE- OTBETOB
HUS TOTIOJIOTUH JIOTHUECKUX JIEMEHTOB U TPUT
repos n-MOII u KMOII BUC;
ymethb nojb30Bathesi SPICE-monensvu MOII| Pemenne | 3amaun [ponemon- | Ipone- 3anaun
TpaH3UCTOPOB Mo cyomukporHOH KMOII- CTaHIAPT- | PCUICHBI B | CTPHPOBAH MOHCTpH- | HE perie-
TEXHOJIOTHH JUISA TIPOBEIEHHS CXeMOTeXHUye- | HBIX TIpak-| HOIHOM BEPHBIM X0/l | pOBaH BEp-| HbI
ckoro mozenupoBanust B CAITP BUC Tanner THYECKHX | 00BEME M | pellIeHs HBIM X0/
EDA; BoccTaHaBIMBaTh U3 ONKUCAHUS TOIOJIO- samad TTOMYHCHBL | BECX, HO HE peUeHm B
BEpHbIE MOJTy4eH [Toidnivice
ruM 3nekTpuueckue cxemsl o KMOII- OTBETEI BepHBIt OT- CTBe 3a124
TEXHOJIOTHH; BET BO BCEX
3aJa4ax
BJIa/IeTh IPOLIECCOM TIPOEKTHPOBaHUS ciI0Xk- | Peurenne | 3amaun [ponemon- | Ipone- 3anaqn
HO-(yHKIIMOHAJIBHBIX OJIOKOB B Oaznce TIpUKJIaj- | PEUICHBL B | CTPUPOBaH MOHCTpH- | HE pere-
HJ‘[I/IC B CAHP Quartus 11 KOMIIAaHUA Altera, HBIX 3aJ1a4 | ITOJTHOM BEPHBIA X0 pOBuaH BEp-| HBI
C HICTIONb30BAHHEM BHICOKOYPOBHEBBIX s13bI- | ° KOHKPET obbeMe M | pelICHNA BCeX, Hbii X01
KOB VHDL/VerlOg HOH HIZ:G,H- TIOJTY4YE€HBI HO HE I:I'OJ'Iy‘ICH peuIcHu B
METHOU BEPHLIC BEPHBIU OTBET OOJILIINH-
00nacti | OTBETHI BO BCEX 3aja- | CTBE 3a1a4
qax

7.2 IlpumepHbIi NepedyeHb OLEHOYHBIX CPeACTB (THUIOBbIE KOHTPOJIbHbIE
3aJlaHusl WIH MHbIE MaTepHaJIbl, HEOOX0AUMBbIE IJIsl OLEHKH 3HAHUN, YMEHUIl,
HABBIKOB M (MJIM) ONBITA 1ESITEJIbHOCTH)

7.2.1 IlpumepHBbIii IepevYeHb 3aJaHUH I OATOTOBKH K TECTUPOBAHUIO

1. Kakoe nocienoBaTebHOCTHOE yCTPOHCTBO npezcTanisier ¢pparment VHDL-kona?

architecture behav of ff is



begin
process (clk) begin
if (clk'event and clk ='1") then

q <= data;
end if;
end process;
end behav;
1 2 3 4
D-tpurrep T-tpurrep JK-Tpurrep RS-tpurrep

2. o ycnoBHOMY TpadmyeckoMy M300pakKeHUIO U BpEMEHHOU AuarpaMme onpeaenure GyHKIuo-
HaJIbHOE Ha3HAYEHUE JIOTMYECKOI0 DJIEMEHTA.

T c_ [ 1 [ 1 __
—c inl_l il_l .
9 o ] 1
1 2 3 4

D-tpurrep Taktupyemsiii | D-Tpurrep TakTHpyembiit JK-tpurrep T-Tpurrep
YPOBHEM CHHXpPOCHTHAJIA | (DPOHTOM CHHXPOCHTHAJIA

3. IlpuHImn neicTBus, KaKoro KOMOWHAIIMOHHOTO YCTPOWCTBA, OMMCHIBAIOT JaHHBIE BDEMEHHBIC

JMarpaMmbl?
Mame: Walue: l SD.IDns 1EID.IDns 15EI.IDns QDD.IEIns 250.|Dns

[ [
= el 1
= input 1
= inputl] 0

=g output 1 |
1 2 3 4
2-pa3psiaHbIHA 2-pa3psaHbII D-tpurrep MynbTumniexcop
CYETUHK perucTp 281

4. lmarpaMma COCTOSIHUH, KaKOTO TOCJTEeI0BATEIBHOCTHOTO YCTPOMCTBA IMpeAcTaBieHa Ha PH-
cyHKe?

1. 3-pa3psiHBIN CUETINK
2. 2-pa3psIHbIA CUETYUK
3. 2-pa3psAHBIA PETUCTP
4. 2-pa3psaHbIi cymMMaTop

st3 st2
EN=0
MAX=1 MAX=0,
EN=1
EN=0

5. [To ycnmoBHOMY rpaduyeckoMy H300paKEHUIO M BPEMEHHOM TMarpaMMe ONpeeuTe PyHKITHO-
HaJbHOE Ha3HAYEHUE JIOTUYECKOTO 3JIEMEHTA.



IT
—D Q I !
sl eI I T I O
| I
Q| |
1 2 3 4
D-tpurrep taktupyemslii | D-tpurrep taktupyemsiii | JK-tpurrep | T-Tpurrep

(bpOHTOM CHHXpOCHUTHAIA

YPOBHCM CHMHXPOCHI'HAJIA

6. HpI/IHHI/IH ﬂeﬁCTBHH, KaKoro I1mocJjeaoBaTcJIbHOCTHOI'O YCTpOﬁCTBa, OIMHMCBIBAKOT ITPECACTaBIICHHBIC

BPCMCHHLIC I[I/IanaMMbI?

Marre: ~Yalue: L :SD.IDns 1DD.IDns 15IZI.IEIns QDD.IDns 250.|Dns
= reset 0 i
= ena 0
- cl 1 [ e A e A e
S 0af7.0)] HOD i foom oy | F |
1 2 3 4
8-paspsinHblil cuetunk | 8-paspsaabiil peructp | Cymmarop MynbsTumiekcop 8 B 1

7. Ucnonw3ys ceuenue KMOII-cTpykTypsl ¢ p-kapMaHoM, onpeaennute (yHKIMOHAIbHOE Ha3Haye-

HHUC JOIrNYCCKOIr'o 3JICMCHTA.

i 4 WDD
L | | 22 | |
’ NN - i N RN i AN
. - - TOIIOEKA
1 2 3 4
HNuBeprop 21-HE 21UJIN-HE 31-HE

8. Ilo SHCKTqueCKOﬁ CXEMCE ITOCICOAOBATCIIbHOCTHOT'O YCTpOﬁCTBa OIIPEACIIUTE €Tro (I)YHKI_II/IOHS.JIB—

HOC Ha3HAYCHUC.

S b [, ] Lor ]
T o o o
o o g o g o g o
- - = -
/|\ AN AN 2
x
—
o
1 2 3 4
4-pa3psiAHbIN 1BOWY- 4-pa3psiaiHbId  |4-pa3psAHbIA CUHXPOHHBIN| 4-pa3psiaHbIil
HBII CYMMUPYIOLINN pPErucTp ¢ na-  |JBOMYHBIA CYMMUPYIOLIUI| JBOUYHO-
CUETYMK C IOCNIE0BA- | PAJUIEIBHOM 3a- |CUETYMK C IIOCIEN0BATENb-| NECATUYHBIN
TEJbHBIM IIEPEHOCOM | TPY3KOM JAaHHBIX | HOM JIOTMKOM pa3pelieHus CUETUHK




9. Ilo aneKTpUYecKoit cxeme MocaeI0BaTeIbHOCTHOTO YCTPOMCTBA ONPEeuTe ero (PyHKINOHAb-
HOE Ha3HaueHHe.

IE IR VDD

i +—F NOT
ENC

- S O L

o I :

g L

EC (| Vss
'l
Lo
?{NC
1 2 3 4
Opnnoctynenuatsiii | OgHoctynenuatsiii | OgHocTynenuyarbiii | OaHOCTyneHYaThId
D-tpurrep Ha nnpo- | D-tpurrep na npo- | D-tpurrep Ha npo- | D-tpurrep Ha npo-
XOJHBIX KITI0Yax XOIHBIX KJIII0OYaX C | XOIHBIX KIII0Yax C XOJHBIX KJIIOYaXx C

ACHHXPOHHBIM ACHHXPOHHBIM ACHHXPOHHBIMH
BXoIoM Reset BXOO0M Set BxoxaMu Set 1 Reset

10. PykoBoACTBYsICh 3JIEKTPUUYECKON CXeMOH, TaOnuield HCTUHHOCTU U OyJIeBBIMU YPaBHEHUSIMU,
ornpenenute ee GyHKIMOHATBFHOE Ha3HAYCHHE.

; Dc g Bxoasi BrIxoans!
X y g e |
:} D> olo o] 1]o
o D : 0 1,0 0 1
— 1 0] 1 0 0
&= 1 1 0 1 0
e=XdY
I=x-y
1 2 3 4
Komnaparop Cymmatrop Wurerpatop | Jlemynbtumiekcop 2 B 4

7.2.2 IlpuMepHbIii IepeveHb 3aJaHUI ISl pellleHUs CTAHIAPTHBIX 32/1a4

1. C ucnonszoBanuem ¢parmenra VHDL-koga paspabotaiiTe mpoekT 8-pa3psIHOTO CUYETUYHKA C
cunxponHo# 3arpy3koi naHHbeix B CAIIP IIJIMC Altera Quartus II. [{ns otnaaku mpoekTa HCTob-
3yiTe yuebHo-nmabopatopuslil crenn LESO2.1.

BEGIN

PROCESS (clk)

BEGIN

IF(clkEVENT AND clk ='1") THEN IF load ="1" then cnt<= data;

ELSE cnt<=cnt+'1"; END IF; END IF; END PROCESS;

Qa <= cnt;

END a;



2. C ucnonb3oBanueM (pparmenta VHDL-koma pa3paboTaiiTe mpOeKT OJHOTAKTHOTO TPUTTEpa B

CAIIP IININC Altera Quartus II. J{7st oT/iagKu MpoeKTa Cnoib3yiTe yueOHO0-1a00paTOpHbIi CTEHT
LESO2.1.

BEGIN
latch : PROCESS (ena, data)
BEGIN
IF (ena="1") THEN g <= data; END IF;
END PROCESS latch;

3.Ilo xony si3eika VHDL paspaboraiite npoekt myastumickcopa 4 8 1 8 CAIIP ITJIMC Altera
Quartus Il. TTpoBeaute GyHKIMOHATBEHOE MoJIEIHpoBaHue. [ OTIAMKA TPOEKTa HCIOJB3YHTE
y4ueOHo-maboparopusiii crenn LESO2.1.

ENTITY sel IS
PORT (dO, d1, d2,d3 : IN STD_LOGIC;
S : ININTEGER RANGE 0 TO 3;
output : OUT STD_LOGIC);
END sel;
ARCHITECTURE maxpld OF sel IS
BEGIN

WITH s SELECT
output <= do WHEN 0,
d1 WHEN 1,
d2 WHEN 2,
d3 WHEN 3;
END maxpld;

4. IlpoBenuTe CXEeMOTEXHHYECKOE MOJEIMPOBAHUE CTaTH4eckoro M auHamuyeckoro KMOII-
TPUITEPOB, TAKTUPYEMbIX PpoHTOM cuHXxpocurHana B CAIIP Tanner.

5. PazpabotaiiTe Tomonmoruo KoHAEHCATOpa, pe3ucTopa, aAnojaa, ounomnspaoro 1 MOII-Tpan3ucropa
B CAIIP Tanner.

6. Paspaboraiite mpoekT 4-paspsiiHoro peructpa co casurom B jeso B CAIIP TINIMC Altera

Quartus |l mocienoBaTeNbHOCTHOTO YCTPOWCTBA, HPEACTABICHHOTO Ha pucyHKe. IIpoBeante
(GYHKIMOHATIBHOE MOJIETHPOBAHNUE.

INPUT

DFF | DFF | OFF |
D3| pRN_ |Qz Dz pAn _ [Q2| (P1| pRN _ |@
b Qb al-e--p al-s

> > > >
CLRN CLRN CLRN CLRN
INPUT ? 7 ? ?
Clock [ & : -

Serial_in

DFF |

Do| pRN_ | Qo
D

OUTPUT
QUTPUT
QUTPUT

Qg
Q
Qo
> Qg

OUTPUT




7. Pazpaboraiite mpoekT aemmdparopa 3 B 8 ¢ ucnonszoBanuemM VHDL-komga B CAIIP ITJIMC
Altera Quartus Il. JIns oT/iagky mpoekTa UCToNb3yiTe yueOHo-nadbopatopubiii crena LESO2.1.

8. [To Tomosornueckomy ueptexy Jorudeckoro 3nmementa mo KMOII-texHomorun ¢ N-kapMaHOM
BOCCTAHOBUTE AJEKTPUUYECKYIO CXEMY M IIPOBEIUTE CXEMOTEXHUYECKOE MOJECIUPOBAHUE MEPEXO-
HbIx rporeccoB B CAIIP Tanner EDA.

9. C ucnonszoBanueM ¢parmenra VHDL-kona pazpabotaiiTe nmpoeKT peBEpCUBHOTO CUETUMKA B
CATIP IIJINC Altera Quartus II. [TpoBeaure pyHknroHaIBEHOE MOIeHpoBanue. st oTnaaku mpo-
€KTa UCIOoJIb3yiTe yueOHo-1aboparophslii cteny LESO2.1.

PROCESS (clk)
VARIABLE cnt:STD_LOGIC_VECTOR(7 downto 0);
VARIABLE direction : INTEGER;
BEGIN

IF (up_down ="1") THEN direction :=1;

ELSE direction :=-1; END IF;

IF (clkEVENT AND clk ='1")

THEN cnt ;= cnt + direction; END IF; qd <= cnt;

END PROCESS;

10. ITo Tomosoru4eckoMy 4epTexy JIOTHYECKOT0 3JIEMEHTa ONPEAeTUTe ero GyHKINOHATbHOE
Ha3HAuYEHHE U MPOBEIUTE CXEMOTEXHHUYECKOE MOJICTUPOBaHKE MepeXoaHbIX nporecco B CAIIP
Tanner EDA. TloctpoiiTe nepeaTOYHyI0 XapaKTePUCTUKY BEHTUIIA



10.

Ml n2 W3 4

7.2.3 IlpuMepHBIi IepeYeHb 3aJaHuM VIS PelleHUs NPUKIAAHBIX 3a1a4

Pa3pabotaiiTe npoekT 1UPPOBOro yCTPOCTBA C UCIOIb30BAaHUEM SI3bIKa OIMMCAHUS alnapa-
typsl VHDL B CAIIP IJVIMC Quartus II: mpeoGpa3zoBarens 10-pa3psgHOro TBOUIHOTO YHC-
Ja B 3-X pa3psIHOE ABOMYHO-AECATUYHOE YUCio. {1 OTIIa Ky MPOEKTa UCTIONIb3YyHTE yueo-
Ho-naboparopueiii crenn LESO2.1.

Pa3pabotaiiTe npoekT UPPOBOro yCTPOCTBA C UCIOIb30BAHUEM SI3bIKa ONMCAHUS alnapa-
typsl VHDL B CATIIP IJIMC Quartus II: mpeoGpa3oBatens 3-pa3psaHOTO JBOHMYHO-
JecATUYHOTro uucia B 10-pa3psaHbiil 1BoMYHBIN KoJ. [l 0TI K1 IPOEKTa UCTIONb3YHTe
yuebHo-1aboparopusblil creny LESO2.1.

Pa3pabotaiiTe npoeKT P POBOro yCTPOCTBA C UCIOIB30BAHUEM SI3bIKA OIMMCAHUS aInapa-
typsl VHDL B CAIIP TJIMC Quartus Il: mmaHbI MynsTaIIeKcop 4 B 1. PaspsaHocTs mm-
HbI 4 OuTa. J{71s1 OTIIa KK MPOEKTa UCTIONIB3YiTe yueOHo-1abopaTopHblii ctena LESO2.1.
Pa3paboraiiTe mpoeKT MUPPOBOTO YCTPOHCTBA C HCIIOJIB30BAHHEM METaQYHKIINH U S3bIKA
onucanus anmnapatypsl VHDL B CAIIP IIJIMC Quartus II: O3V u [13Y emxocthio 64 OuTa.
Cdopmuposats (aitsn mpomuBKy. J{Jis OTIIaIKK MPOEKTa UCTIONB3YHTE yueOHO-
nabopatopusiif crenr LESO2.1.

Pa3paboraiiTe mpoeKkT HUPPOBOTro YCTPOHCTBA C UCIIOJIb30BAaHUEM ITPUMHUTHUBOB U S3bIKA
onucanud annaparypsl VHDL B CAIIP IUIMC Quartus II: oqHOTaKTHBII TpUITED € aCHH-
XpOHHBIMHU BxoJaMHu Set (yctaHoBka) u Reset (cOpoc). st oTnaaku npoekTa ucroiab3ynTe
yuebHo-nabopatopHslii crena LESO2.1.

Pa3paboraiiTe mpoeKT HUPPOBOTo YCTPOHCTBA C UCIIOJIb30BAaHUEM ITPUMHUTHUBOB U S3bIKA
onucanud annaparypsl VHDL B CAIIP IUIMC Quartus II: ogHOTaKTHBII TpUITED € aCHH-
XPOHHBIMHU BXOJIaMH YCTaHOBKH (Set) u cOpoca (Reset). J{s oTnagku nmpoekTa uCmoib3ynTe
yuebHo-nabopatopHslii crena LESO2.1.

PazpaboraiiTe mpoekT UG pPOBOro YCTPOMCTBA C UCTIOI30BAaHUEM BHICOKOYPOBHEBOTO S3bI-
ka Verilog B CAIIP TVIMC Quartus II: Tpurrep, TakTHpyeMblil GpOHTOM CUHXPOUMITYJIbCA C
ACMHXPOHHOH ycTaHOBKOM (Set) u curHaiom paspenienus taktupoanus (Ena).
Pa3paboraiiTe mpoeKkT HUPPOBOTro YCTPOHCTBA C UCIIOJIb30BAHUEM ITPUMHUTHUBOB S3bIKA OMU-
canus annapatypsl VHDL B CAIIP ITJIMC Quartus II: 4-x pa3psasslii peructp Ha D-
TPUITEpax TAKTUPYEMbIX (PPOHTOM CHHXPOCUTHAJIA, C ACHHXPOHHBIM cOpocoM (Reset), cun-
XPOHHOH ycTaHOBKOM (Set) 1 CHHXPOHHBIM CUTHAJIOM pas3perienus 3arpy3ku Ena. [l ot-
JAJKU TTPOEKTa UCTIONIb3yiTe yueOHo-nabopaTopubrii ctena LESO2.1.

PaspaboTaiiTe mpoeKT UPPOBOro YCTPOICTBA C UCIOIB30BAaHUEM BBICOKOYPOBHEBOT'O SI3bI-
ka Verilog 8 CAIIP I[IJIMC Quartus II: 4-pa3psaHblii peBepCUBHBIN CUETUHK, C ACHHXPOH-
HBIM BXO0/IOM YCTaHOBKH (Set), cCHHXpOHHBIM cOpocoM (Reset), curnanom paspeuienus 3a-
rpy3ku Ena. [lnst oTiagku nmpoekta ucnomib3yiite yuedHo-naboparopuslii creny LESO2.1.
PazpabotaiiTe mpoeKT Hu(ppoOBOro yCTpOWCTBa C UCIOIb30BAHUEM TPUMUTHBOB JIOTHUECKUX
37eMeHTOB U s3blka omucanus ammaparypsl VHDL B CAIIP TIJIMC Quartus II: 4-



Pa3psAAHBIA CyMMAaTOp C MOCIEA0BATEIbHBIM IIEpeHOCOM. JIJIs OTIIaiku MpoeKTa HCHOIb3y i-
Te yueOHo-1aboparopHsiit crena LESO2.1.

7.2.4 IlpumepHbIii IepevYeHb BOMPOCOB VISl MOATOTOBKH K 3a4eTy
He npemycMoTpeHO y4e€OHBIM TIJIaHOM.
7.2.5 IlpumepHbIA NIepevYeHb BONPOCOB /IS MOATOTOBKHU K IK3aMeHY

1. Ha3znaueHue, npuMEHEHUE U TEPCIIEKTUBbI Pa3BUTHUS CIICIUATU3UPOBAHHBIX

3aKa3HbIX, nmoiy3aka3ubix BUC konkpernoro npumenenus (ASIC).

BUC s ciennanu3upoBaHHbIX CTaHIAPTHBIX puMeHeHul (ASSP).

Hasznauenue, npuMenenue u nepcrektussl pazsutus [IJIAC.

[TonsiTue uaeonoruu «cuctema Ha kpuctaiey (System on chip, SOC)

3aka3HbIE U MOJIy3aKa3HbIE MHTErpaibHble cxembl Ha ocHoBe KMOII BMK.

OcHoBHble TeHeHun pazputus [TJINC.

Knaccuduxanus TIJIUC.

CrnosxHble mporpaMmmupyeMsle toruueckue cxemsl (CPLD).

. I[Iporpammupyemsble nosib30BaresieM BeHTUIbHbIe MaTpulibl (FPGA).

10 Apxutextypsl MAX, FLEX u STRATIX xomnanuu Altera.

11. Apxurextypsl [IJNIMC CPLD u FPGA komnanuu Xilinx.

12.CxeMoTexHHKa KiTtouei U jorudeckux 3nemenToB n-MOIT u KMOIT BUC.

13.Cunte3 KMOII snemeHToB.

14.CxeMOTeXHHKa KOMOMHAIMOHHBIX JIOTHYECKUX PJIEMEHTOB.

15.TTpoxonnsie norudeckue cxembl 1 KMOII noruka Ha nepeaToOuYHbIX BEHTH-
TSIX.

16.1udparopsl/nemudpaTopbl, MyJIbTHILIEKCOPBI/ AEMYIbTUIIIIEKCOPHI, KOMMY-
tatopsl, komnapaTopsl o KMOII-TexHonorumu.

17.0cob6ennoctu nmpoektupoBanust KMOII-tpurrepos BUC, TakTupyeMbIX ypoB-
HEM U ()pOHTOM CUTHAJIA.

18.ITocnenoBaTeNbHOCTHBIE JIOTHUECKHE cXeMbl. KOHeUHbIe aBTOMATHI.

19.CnBHUTOBBIC PETUCTPHI, CACTUNKH.

20.Jlornueckue 3EMEHTHI CXeM MTOTOKOBOM 00pabOTKK WH(OPMAITUU: CyMMAaTO-
PBI/BBIYUTATENN, YMHOXUTEH, ICTUTEIIH.

21.YMHOXEHHUE C HaKOIJICHHEM METO/IOM TPaBOTO C/IBHTa.

22.CxeMbl yCKOPEHHOTO YMHOKEHHSI.

23.1TapamienbHble BEKTOPHBIC YMHOKUTEIH.

24 . 1{udgpoBbie 3aMIOMUHAIOIINE YCTPOUCTBA.

25.0mucanne CAIIP Tanner EDA.

26.IIpouecc npoektupoBanus B CAIIP Tanner EDA.

27 .IloHaTre 0 KOHCTPYKTUBHO-TEXHOJIOTHUYECKIUX HOPMAaX U MpaBUiIaX MPOCKTHU-
poBanus 1o maciradbupyemoin KMOII-TexHomnorumu.

28.0OCHOBHBIE AJIEMEHTbl KOHCTPYKIUH Tornonoruu 3akazubix KMOIT BUC ¢ ox-
HUM CJIO€M METAJUIU3aLUU.

OCoOoNGORWLDN



29.0cHOBHBIE 3JIEMEHTHI KOHCTPYKIMH Torojioruu 3aka3zHeix KMOIT BUC ¢ aBy-
Ms CJIOSIMH METAJUTU3AIIUH.

30.0Ocobennoctu Tononoruu TpurrepoB KMOIT BUC.

31.1TonoxxeHnne B 00J1aCTH S3BIKOB (PYHKITMOHAITBHOTO OMTUCAHUS.

32.Ponw dhynakumnonansHoro onucanusi B CAIIP.

33.06mee conepsxanue si3pika VHDL: cunTakcuc, 6a3oBbie KOHCTPYKIUH, IPHU-
MEpBI pEATH3ALIHAN.

34.CTunu onucaHus anmapaTypHbIX apXUTEKTYP.

35.[1oBeneHuyeckoe onrcanue, MOTOKOBOE OMKUCAHUE, CTPYKTYPHOE OINMCaHUE.

36.[IpoekTrpoBaHue KOMOMHAIMOHHBIX YCTpocTB Ha si3bike VHDL: nenmdpa-
TOPBI, MUPPATOPHI, MYJIBTUILIEKCOPBI, CYMMATOPHI, PeoOpa3oBaTesid KOJI0B.

37.IIpoekTupoBaHue MOCAEI0BATEILHOCTHBIX YCTPOHCTB Ha si3bike VHDL: 3a-
IIEJIKH, TPUTTEPBI, PETUCTPHI, cueTunku, 65oku namstu (O3Y, 113VY). Koneu-
HbIEC aBTOMATHI.

38. lnarpamMmbl IEPEXO/IOB.

39.ABTOoMatsl Muw.

40.ABTomatsl Mypa.

41.MeToabl KOTUPOBAHUS KOHEUHBIX aBTOMATOB.

42 TIpoexTupoBaHUE TOCICIOBATEIPHOCTHBIX YCTPOUCTB Ha s13bIKe Verilog: 3a-
IIEJIKU, TPUTTEPHI, pETUCTPHI, cueTunku, 010ku namsta (O3Y, I113VY), koneu-
HbIC AaBTOMATHI.

7.2.6 MeToauka BbICTABJIEHUS OIIEHKHU NPH NMPOBEIeHUH NMPOMEKYTOYHOM
arrecTauuu

DK3aMeH TPOBOJUTCS MO OuieTaM, Kbl U3 KOTOPBIX COACPIKUT 2 BOIpOca
u 3a1a4y. OlleHKa 3HaHUW CTYI€HTOB ITPOU3BOAUTCS MO CICAYIONMIEMY KPUTEPHIO:

— OIICHKA «OTJIMYHO» BBICTABIISICTCS, €CJIM HA BCE BOMPOCHI JaHBI OTIUYHBIC
OTBETHI WJIA 2 BOIIPOCA OIICHEHBI HAa «OTIMYHO», a 1 BOMPOC WM 3a/1a4a — Ha «XOpO-
10,

— OIIEHKA «XOPOIII0» BBICTABISETCS, €CITU 2 BOMPOCA OLICHEHBI HA «OTIUYHOY
WA «XOPOIIO», a 1 BOMpOC MK 3a7a4a — Ha «YJOBJIIETBOPUTEIHHOY;

— OLIEHKA «YJOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM 2 BOMPOCA OIICHEHBI Ha
«YIOBJICTBOPUTEHHO» WJIM OJIMH W3 BOMPOCOB OIICHEH Ha «HEYIOBJICTBOPUTEIHLHOY
pH JIIOOBIX OIIEHKAaX Ha OCTABIIIMECS BOMPOCHI;

— OILICHKA «HEYJOBJIETBOPUTEIHHO» BBHICTABJsETCS, eciu Oosiee 1 Bompoca
OIICHEHBI HA «HEYOBJICTBOPUTEIHLHO.

Onenka Kpurepunu oneHok

KoppekTHoe Hcnonb30BaHME HIMPOKOTO CIIEKTpa Hay4yHbIX MOHATHH. Pac-
CYXKJICHHSI JIOTUYECKH HENPOTUBOPEUUBBI, IOCIIENOBATEIbHbI, BBISBICHbI
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U, OCYILECTBIIEH N1OCIIEOBATEIbHBIA aHAIN3

OT1an4yHo . N
mpoOJIeMbl, BCE BBIBOJBI 0OOCHOBAHBI JOCTOBEPHOH (PaKTOIOTHYECKON Oa-
30#. [IpogeMOHCTpUPOBAHO YMEHHUE I[ETOCTHO BHJIETh IPOOIIEMY, BBIICISATh
ee KIII0YEeBOE 3BEHO.

Xopouo JlocraTouHblii ypoBeHb 3HAHHH. MoeT OBITh MPOJEMOHCTPHUPOBAHO 3HA-

HHUC OCHOBHBIX IMPUHIIMIIOB U KOHHGHHI/Iﬁ IIpHU HAJIWYHUKU HEKOTOPBIX HECY-




IIECTBEHHBIX Mpo0OernoB. LlerocTHOe BuaeHne paccMaTpuBaeMoi IpooOIeMbl
IIPUCYTCTBYET, HO HE 10 KOHIIA BBIPAYKEHO B aBTOPCKOM aHAJIN3E.

Y 10BIeTBOPUTENHHBIA YpOBEHb 3HaHWM. Hamuio psa npoOenoB B 3HAHHUH
OCHOBHBIX NPUHIUIIOB M KOHLENIUNA. AHaIU3 MpodsieMbl poBeeH ¢par-

Ynosaersopu-
TeaBHO MEHTapHO. BBIBOJIbI B OCHOBHOM BEpHBIE, HO B PACCYXIEHUHU IOMYLICHBI
JIoOTHYecKre MpoOesbl, MEIIalolue HEJIOCTHOMY BUACHHUIO paccMaTpuBae-
MOU IPOOJIEMBL.
Heyi0B1eTB0- Huskuii ypoBeHb 3HaHHI>'I.UZ[OHYH_[eHBI CylIecTBeHHbIE OMOKHU. OTCYTCTBHE
PHUTEIBHO JIOTHYECKUX PACCYKICHUM, TOHUMaHUs IPOOIeMBbI, HEOOOCHOBAHHOCTD BbI-

BOJOB.

[Ipy modydYeHHWH OLICHOK «OTJIIMYHO», «XOPOLIO» M «YyJOBJIETBOPUTEIHHO»
TpeOyemble B paboueil mporpamMme 3HaHUS, YMEHUS, BIAJEHHUS MO COOTBETCTBYIO-
IIMM KOMIIETEHIIMSM Ha IIPOMEKYTOUYHOM ITAIE CUATAIOTCS JTOCTUTHYTHIMHU.

7.2.7 IlacnmopT OLlEeHOYHBIX MATEPHAJIOB

Ne KonTpoanpyembie pazaennl Koxa xonTpo- | HaumeHoBaHHE OLIEHOYHOTO
n/n (TeMbl) IUCHHMIIHHBI JIUpyeMoii cpencrsa
KOMIICTCHIIUH

1 | CoBpemeHHBIE U TEPCIIEKTUBHBIC [TK-1, TIK-5 Tect, TpeboBaHUs K KypCcOBO-
uuppossie BUC/CBUC tuna «cucre- MY IIPOEKTY
Ma Ha KpPUCTaJJIe» CO CJI0KHBIMU IPO-
IPaMMHUPYEMBIMH CTPYKTYpaMu

2 | ApXUTEKTypbl COBPEMEHHBIX CIIelHa- ITK-1, TTK-5 Tect, TpeGoBaHMs K KypCcOBO-
JU3MPOBaHHBIX 3aKka3HbIX BUC n MY IIPOCKTY
IJIMC

3 | OcobeHHOCTH CXEMOTEXHUKH JIOTHYE- ITIK-1, [IK-5 | Tecr, 3amuTa 1a00paTOpHBIX
CKHUX 3JIEMEHTOB M TPUITEPOB LIUPPO- pabot, TpeboBaHMs K Kypco-
Bbix KMOII BUC BOMY IIPOEKTY

4 | Ocobennoctu cxemorexHuku cinoxno- | IIK-1, IIK-5 | Tecr, 3amuTa 1a00paTopHbIX
(YHKIMOHATBHBIX IIU(PPOBBIX paboT, TpeboBaHUS K KypCo-
ycrpoiicts KMOII BUC BOMY IPOEKTY

5 | IlporpamMmmHBI€ CpEeACTBA C OTKPHITHIM ITK-1, TIK-5 TecT, 3amuTa 1a00paTOPHBIX
UCXOJHBIM KOZIOM Il TPOEKTUPOBa- pabot, TpeboBaHMs K Kypco-
HUs HU(POBBIX YCTPOICTB BOMY MPOEKTY

6 | IIpoekTHpoBaHUE KOHEYHBIX aBTOMa- I1K-1, IIK-5 Tecr, 3amuTa 1a00paTOPHBIX
ToB B CAIIP Quartus pabot, TpeboBaHUS K KypCo-

BOMY ITPOEKTY

7 | [IpoekTupoBaHue TOMOJIOTHH JIOTHYE- ITIK-1, [IK-5 | TecrT, 3amuTa 1a00paTOPHBIX
CKHUX 2J1€MeHTOB 3aka3HbIXx bUC B nH- pabot, TpeboBaHUs K Kypco-
nycrpuansHoM CAIIP Tanner EDA BOMY IIPOEKTY

8 | IIpoekTupoBaHue TOMOJIOTUN TPUTTE- [1K-1, IIK-5 Tecr, 3amuTa 1a00paTOPHBIX
poB 3aka3ubix BMC B CAIIP Tanner pabot, TpeboBaHMS K KypCo-
EDA BOMY IIPOEKTY

9 | HDL nns onucanus nudpossix BUC. I1K-1, IIK-5 | Tecr, 3amuTa 1a00paTOpHBIX
[Ipumeps! npoekTHpOBaHUS LTUPPO- paboT, TpeboBaHUS K KypCO-
BBIX YCTPOMCTB € UCIIOJIB30BAHNEM BOMY IIPOEKTY
si3pika VHDL B CAITP Quartus 11

10 | HDL nnst onucanus mugpossix BUC. [1K-1, IIK-5 | Tecr, 3amuTa 1a00paTOpHBIX
[Tpumepbl NPOEKTUPOBAHUS LIUPPO- paboT, TpeboBaHUS K KYpCO-




BBIX YCTPOMCTB C MCIOJIb30BaHUEM BOMY IIPOEKTY
s3pika Verilog B CAITP Xilinx ISE

7.3. Meroguyeckue MarepHaJibl, ONpeAe/JAI0lHe NMPoueaAypbl OLEHUBA-
HHS 3HAHMH, YMEHHH, HABBIKOB M (WJIH) ONbITA AeATEJIbHOCTH

TecTupoBaHue OCYIIECTBISAECTCS, TMO0 MPU MOMOIIM KOMIIBIOTEPHON CHUCTEMBI
TECTUPOBAHUS, TUOO C UCIOJIb30BAHUEM BBIJIAHHBIX TECT-3aJjaHUI Ha OyMa)KHOM HO-
cutene. Bpemsa tecrupoBanus 30 MUH. 3aTeM OCYLIECTBIISIETCSI IPOBEPKA TECTA Mpe-
M0/IaBaTEJIEM U BBICTABIISIETCS OLIEHKA COTJIACHO METOJUKE BBICTABJICHHS OLICHKHU MIPU
MPOBEICHUH NMPOMEKYTOUHON aTTECTAIUH.

Pemenue craHgapTHBIX 3a/lay OCYIIECTBISETCA, TUOO MPU MOMOIIM KOMIIbIO-
TEPHOU CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJBb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutene. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MPOBEP-
Ka peuieHusl 3ajlad NpernojaBaTesieM U BBICTaBJISETCS OLIEHKA, COTJaCHO METOJIUKE
BBICTABJICHUS OLICHKU ITPU MPOBEJCHUU TPOMEKYTOUYHOM aTTECTALINH.

Pemenne npukinagHbIX 3a/1ady OCYIIECTBIISIETCS, JUOO MPH MOMOILKA KOMIIbIO-
TEPHOM CUCTEMBI TECTUPOBAHMS, JUOO C MCHOJb30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutenie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCA MTPOBEP-
Ka peuieHus 3ajlad NpernojaBaTesieM U BBICTaBJISETCS OLIEHKA, COTJACHO METOJIUKE
BBICTABJICHUS OLIEHKH IIPU IPOBEACHUU TPOMEKYTOUHOM aTTECTALINH.

3amuTa KypcoBOIro IMpOEKTa OCYIIECTBISETCS COINIACHO TPeOOBaHUSM, MPEAb-
SBJIIEMBIM K pabOTe, ONMMCAHHBIM B METOJIMYECKUX Marepuanax. [IpumepHoe Bpems
3alUThl HA OJHOTO CTyieHTa cocTaBisieT 20 MuH.

8 YYEBHO-METOANYECKOE U TH®POPMALIMOHHOE
OBECIIEYEHHUE JUCIUIIJIMHBI

8.1 Ilepeuennb yueOHOM JUTEPATYPbI, HEOOXOAUMOM JISI OCBOCHUS AUCIH-

IJIMHBI
OcHoBHas uTeparypa

1. Ctporonos A.B. OCHOBBI IPOEKTUPOBAHMS OONBIINX UHTErPAIbHBIX CXeM: y4yel. 1moco-
oue / A.B. Ctporonos. — Boporex: TOYBIIO «BI'TY», 2008. — 271 c.

2. ITonos B.JI ®u3nueckue 0CHOBBI MPOEKTUPOBAHUS KPEMHHUEBBIX IIM(PPOBBIX MHTErPANIb-
HBIX MUKPOCXEM B MOHOJINTHOM U TMOPUIHOM HCTONHEeHUU: yued. mocodue. — CII6.; M.; KpacHo-
nap :Jlans, 2013. - 207 c. - ISBN 978-5-8114-1375-1

3. Moo B./l. ®u3nueckrie OCHOBHI POSKTHPOBAHUSI KPEMHHEBBIX IU(POBBIX WHTETPATh-
HBIX MUKPOCXEM B MOHOJMTHOM M TMOPHUIHOM HCIOJHEHUH [DJIEKTPOHHBIA pecypc]: yuel. moco-
oue / B.JI. ITonos, I".®. benoaa. - CM6.: Jlans, 2022. - 208 c. - Kuura u3 komnekuuu Jlanp - Mmxe-
HepHO-TexHu4Yeckue Hayku. - ISBN 978-5-8114-1375-1. URL: https://e.lanbook.com/book/211199

4. OCHOBBI MPOEKTHPOBAHHUSA MPOrPAMMHPYEMBbIX JIOTHYECKHX HHTErPAIBHBIX cXeM [DJek-
TpOHHBIHN pecypc]: yued. mocodue / A.B. Ctporonos, A.B. beictpurkuii, M.C. Motsunes, /1.C. Hlankux.
—Boponex: TOYBIIO «BI'TY», 2011. - 140 c.

5. CtporonoB A.B. CucremMHOE NMPOEKTUPOBAHKUE MMPOTPAMMUPYEMBIX JIOTHYECKUX HWHTErpaib-
HBIX CXeM [ DJeKTpOHHBIH pecypc]: yued. mocodue / A.B. CTporoHoB. — DNEKTPOH. TEKCTOBbIE, Tpad. JaH.
(45 Mo). — Boponex: ®I'EOY BIIO «BI'TY», 2012. — 322 c.

6. CrporonoB A.B. IIpoextrpoBaHue CIOXHO-(DYHKIMOHATBGHBIX OJIOKOB: y4eb. mocobue /
A.B. Ctporonos, C.A. Lpioun. — Boponex: TOYBIIO «BI'TY», 2010. — 333 c.



https://e.lanbook.com/book/211199

7. CtporonoB A.B. OCHOBBI MPOEKTHPOBAHUS aHAJIOTOBBIX M aHanoro-nmudpossix BUC:

yueb. nocobue / A.B. Ctporonos. — Boponex: U3n-so BI'TY, 2003. — 107 c.
JlononuurensHas qureparypa

8. CtporonoB A.B. Peammzanusi ugpoBbIX YCTPOHCTB B 0a3zuce MpOrpaMMHUpPYEMBbIX JIOTHYe-
CKUX MHTETPAIBHBIX CXeM [DJeKTpoHHBIN pecypc]: yued. mocooue / A.B. Crporonos; nox pen. C.H.
Pembe3pl. — CaparoB: Ait Ilm Op Memma, 2019. — 151 c. — ISBN 978-5-4486-0541-3. URL.:
http://www.iprbookshop.ru/83658.html

9. Ctporonos A.B. IlpoektupoBanue ycTpoicTB HU(PPOBO 00pabOTKH CUTHAJIOB AJIsl pea-
au3anuu B 0aszuce MporpaMMHUpPYEMbIX JIOTHUECKUX WHTErpalbHBIX CXeM [DIEeKTPOHHBIN pecypc]:
yueb. mocobue / A.B. CTporoHoB. — DieKTpoH. TeKCTOBbIe, rpad. naH. (0,466 KG6). — Boponex:
OI'BOY BIIO «BI'TY», 2013.

10. AmocoB B.B. CxeMoTeXHUKA U CPEJCTBA MPOSKTUPOBAHUS IU(DPOBBIX YCTPOUCTB: yueo.
nocobue / B.B. Amocos. - M. :BXB-IletepOypr, 2007. - 560 c. - ISBN 978-5-9775-0018-0

11. YrpomoB E.IL. Iludposas cxemorexnuka: yued. mocodue / E.Il. Yrpiomos.- 2-e u3z.,
nepepad. u gor. - CI16.: BXB-IletepOypr, 2007. - 800 c. - ISBN 978-5-94157-397-4

12. Ctporonos A.B. IIpoektupoBanue mudpossix BUC: y4e6. mocodue. Y. 1 / A.B. Crpo-
roHoB. — Boponex: U3a-so BI'TY, 2004. — 251 c.

13. Ctporonos A.B. IIpoekrupoBanue mudpossix BUC: y4e6. mocodue. Y. 2 / A.B. Ctpo-
roHoB. — Boponex: U3a-so BI'TY, 2004. — 145 c.

14. CtporonoB A.B. Pacuer 1 npoeKTUpOBaHUE JIEMEHTOB UHTETPAIBHBIX CXEM: y4e0. mocoOue
/ A.B. Ctporonos, C A. MemiepsikoBa, A.B. ApcentbeB. — Boponexx: TOYBIIO «BI'TY», 2006. — 206 c.

15. MeToanyeckue yKa3aHusi K KypcoBOMY NPOEKTHPOBaHMIO o aucuuiniude «IIpo-
extupoBanue BUC» nas cryaentoB cnienuaabHocTH 210204 «MHKPO3JIEKTPOHUKA M TBEPAO-
TeJIbHAs JIEeKTPOHUKA» 04HOH (popMbl 00yuenus / Kad. moaynpoBOTHHUKOBOH 3JEKTPOHUKH U
HaHoaekTpoHukH; Coct.: A.B. Ctporonos, /I.C. Illankux. - Boponex: 'OYBIIO «Boponexckuit
rOCyJapCTBEHHBIN TexHUYecKuil yauBepcuter, 2010. - 27 ¢. (Ne 12-2010)

16. TOCT 2.105-2019. ECK/. OO6mue TpeOOBaHHS K TEKCTOBBIM JOKyMEHTaM. — M.:
OI'VIT «Crangaptundopm», 2019. — 35 c.

8.2 Ilepeyenbr MH(pOPMALMOHHBIX TEXHOJOIMH, MCIOJb3YEeMbIX IPH OCY-
LIEeCTBJICHNH 00Pa30BaTEJILHOIO MPOLecca M0 JUCUHUILIMHE (MOXYJII0), BKIIOYAS
nepevyeHb JHUIEH3UOHHOIO NMPOrPAaMMHOIO obecneveHusi, pecypcoB uHdopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHeT», COBpeMeHHBbIX npodeccu-
OHAJILHBIX 023 TAHHBIX U MH()OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

IIporpammHoe o0ecnieyeHre KOMIIBIOTEPOB 1JIsI CAMOCTOSITEILHOM M ayIUTOPHOI padoThl:
— OmnepanuoHsble cucteMbl ceMeiictBa MSWindows;
— [Ilaker opucubix nporpamm LibreOffice;
— IIporpamma npocmotpa daitnos WinDjview;
— TIporpamma mpocmortpa daitnos popmara pdf Adobe Acrobat Reader;
— Hurepner-Opaysepsr Mozilla Firefox, Google Chrome;
— Marematnueckwuii maker MathCad Express, Smath Studio;
— Cpena paspabotku Python;
— Cucrema yrpasieHus: kypcamu Moodle;
Hcnosib3yemble 3JIeKTPOHHbIE OUOJIMOTEeYHbIE CUCTEMBI:
— Moayns kauroodecneuennoctd AUBC «MAPK SQL»:
http://bibl.cchgeu.ru/provision/struct/;
— ObC U3parensctBa «JIAHDBY, B TOM uncie k komwiekuusM « MHKeHEpHO-TEXHUYECKHE
Haykmy, «Dusukay: http://e.lanbook.com/;
— OBC IPRbooks: http://www.iprbookshop.ru;
— HayyHas dnekTpoHHas oubnmoreka eLIBRARY.RU: http://elibrary.ru/.



http://www.iprbookshop.ru/83658.html
http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/

NudopmannoHHble CIPABOYHbIE CHCTEMBbI:

nopTtai (henepaTbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00pa30-

Banus: http://fgosvo.ru;

eIMHOE OKHO JI0CTYyIIa K 00pa3oBaTe/ibHbIM pecypcam: http://window.edu.ru/;

OTKPBITBIN 00pa3oBaTenbHbIil pecypc HUSIY MU®U: http://online.mephi.ru/;

OTKpBITOE 0OpasoBanue: https://openedu.ru/;

¢busnueckuii nHGOpManMoHHbIi moptai: http://phys-portal.ru/index.html

ITpodeccronanpHbie cripaBodyHbie cucTeMbl « TexakcmepT»: https://cntd.ru
DnektpoHHas nHpopmamonHas odpazoBarenbHas cpeaa BI'TY:

https://old.education.cchgeu.ru

JlaGopaTopuu 31eKTpoHHBIX cpeacTB 00yuenus, JIDCO I'OY BIIO «Cubl'YTH»

www.labfor.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA
JJIA OCYIMECTBJIEHUSA OBPA3ZOBATEJIBHOI'O ITPOIIECCA

1. Jlekuuonnas aynuropusi 311/4, yKoMIIeKTOBaHHAs CIICIHATU3UPOBAHHON MeOeNblo U
OCHAIlIleHHas: 000pYyI0BaHUEM JUIsl JICKIIMOHHBIX JEMOHCTPALUA: MYyJIbTUMEANA-TIPOCKTOPOM, CTa-
[IMOHAPHBIM YKPaHOM, HA0OpaMU JEMOHCTPAIMOHHOTO 000pynoBaHus (yueOHbIN Kopiryc Ne 4, pac-

MOJIO’KEHHBIH 110 ajipecy: MockoBckwuii mp., 179):

KOMIUICKT y4eOHOI Mebenn: pabodyee MecTo mpemnoaBaTelis (CTo, CTy);

pabourie MecTa o0yuaromuxcs (CTOJbL, CTYJbs) Ha 22 YeIoBeKa.
npoektop BenQ MP515 DLP;
skpaH ScreenMedia HaCTEHHBIH.
OTHETYIIUTEITb.

2. lucnuieifHblii KJace U1 IPOBEACHUs J1JAOOPAaTOPHBIX 3aHATUN U CaMOCTOSITENIbHON pa-
OOTBI CTYJICHTOB, YKOMIUIEKTOBAHHBIA CIICIUATU3NPOBAHHON MeOeIbI0 M OCHAIICHHBIN TIEPCOHAb-
HBbIMU KOMIIBIOTEPAMH C JIMLIEH3MOHHBIM IPOTPaMMHBIM 00€CIIEUeHHEM C BO3MOXKHOCTBIO MOAKIIIO-
yeHus K ceTu «/HTepHeT» U 1OCTYIIOM B JIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPELY
yHHMBepcuTeTa, ayl. 209/4 (yueOHblit kopmyc Ne 4, pacnosioskeHHbIN 1o agpecy: MockoBckuit mp.,

179), ocHalieHHbIN HEOOXOAMMBIM 000PYAOBAHUEM:

KOMIUIEKT y4eOHO#l Mebenu: pabodyee MecTo mpenoaBaTens (CTod, CTy);

pabouure MecTa 00y4aromuxcs (CTOJBI, CTYJIbs) Ha 2() YeIoBeK.
yuebHo-nabopatopuslit crena LESO2 (10 mtyk);
KOMITbIOTEp-cOopKa kKad.9;

kommbtoTep B cocrase: (H61/IntelCorei3/Ks/M/20" LCD);
KOMITbIOTEp-cOOpKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

komnbtorep B coctase: (H61/IntelCorei3/Ks/M/23" LCD);
KOMITbIOTEp-cOOpKa Kad.5;

KOMITbIOTEp-cOOpKa Kad.4;

KOMIbIOTEp-cOopKa Kad.8;

KOMIThIOTEp-cOOpKa Kad.2;

KOMIIbIOTEp-cOopKa Kad.6;

KoMITbIOTEp-cOopka Kad.10;

komil. B cocT: Cuct.6moxk RAMEC GALE,monutop 17" LCD;
KOMITbIOTEp-cOOpKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJTOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIINUTENb.


http://fgosvo.ru/
http://window.edu.ru/
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http://phys-portal.ru/index.html
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10 METOINYECKHUE YKA3ZAHUA JIJIAA OBYYAIOIINXCSA
1O OCBOEHUIO ANCIHUIIJIMHBI (MOAYJIA)

[To muctunnuue «lIpoextupoBanue BUC» wyuTaroTcs JEeKUUU, TPOBOIAATCS
1abopaTopHbIC 3aHATHSI, B TOM YHCIE B (pOpME MPAKTHUYECCKOW MOATOTOBKH, BBITIOJN-
HSETCA KypCOBOM MPOEKT.

OcCHOBOM M3y4YEHHS AUCIUILIUHBI SIBIISIOTCS JIEKIIMHU, HA KOTOPBIX U3J1araroTcs
HanOoJIee CyIIECTBEHHBIC U TPYIHBIC BOIIPOCHI, @ TAK)KE BOMPOCHI, HE HAIIICIITHE OT-
pakeHus B y4eOHOM JuTepaType.

JlaGopatopHbie pabOThI BHITIOJHSIIOTCS Ha MEPCOHATIBHBIX KOMITBIOTEpaX B CO-
OTBETCTBHH C METOJMYCCKUMH YKA3aHUSMHU K BBITTOJTHEHHUIO padoT.

bosibiioe 3HaYeHHWE MO 3aKPEINICHUIO M COBEPIICHCTBOBAHUIO 3HAHUN HMMEET
caMocTosiTeIbHas paboTa cTyneHToB. MHpopmaiio 000 Bcex BUIAaX CaMOCTOSTEb-
HOH pabOTHI CTYACHTHI IMOJYYAOT HA 3aHATHSIX.

Metonuka BBINOJHEHUS KYpCOBOIO TIPOEKTAa H3J0KEHA B  y4eOHO-
METOJUYECKOM MOCOOUU. BBIMOIHITE ATanbl KypCOBOTO MPOEKTUPOBAHUS CTYICHTHI
JIOJKHBI CBOEBPEMEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTposnb ycBOoeHUs mMarepuana JUCHUIUIMHBI OCYIIECTBISIETCA TECTUPOBAHHU-
€M U 3aIlUTON KypCcOBOTO MpoeKkTa. OCBOEHHUE NHCUUILUIMHBI OLICHUBAETCS HA JK3a-
MEHE.

Bug yueOHbIx
3aHSITUN
Jlekmsa Hanucanune koHCIEKTa JIEKUWWA: KPAaTKO, CXEMaTUYHO, IMOCJIEA0BATEIBHO
¢buKkcupoBaTh OCHOBHBIE IMOJIOKEHHUS, BBIBOJIBI, (OPMYITUPOBKH, 0000111e-
HUS, TIOMEUYaTh BA)KHBIC MBICIIH, BBIIEISATH KJIIOYEBBIE CJIIOBA, TEPMHUHBI.
IIpoBepka TEPMUHOB, MOHATUH C IMOMOILBIK) SHUMKIIONEAUMN, CIOBapeEH,
CIIPAaBOYHHMKOB C BBINMMCHIBAHUEM TOJIKOBAHUU B TeTpaab. OOO03HaUCHHE
BOIIPOCOB, TEPMUHOB, MaTepuaia, KOTOPbI€ BbI3bIBAIOT TPYIHOCTH, MIOUCK
OTBETOB B PEKOMEHIyeMoil muteparype. Ecinu camocTosTenbHO HE yaaeT-
csi pazo0Opatbcsi B MaTepuaie, HeoOX0AuMo chOpMyIHUPOBATh BOMPOC U
3a/1aTh MPENOAABATENIO Ha JICKIIMU WM HA MPAKTHYECKOM 3aHSITHH.
JlabopatopHas  |JIabopatopHbie paOOThI TO3BOJSIOT HAYYUTHCS MPUMEHSTH TEOpPETHYE-
pabota CKH€ 3HaHUs, MOJYyUYEHHbIE Ha JIEKIMH, NIPU PELICHUN KOHKPETHBIX 3aj1ad.
UtoOb1 HanboJIee parioOHAIBHO U MOJHO HCIOJIb30BaTh BCE BOZMOXKHOCTH
1ab0paTOPHBIX, JJIs IOJTOTOBKM K HUM HEOOXOJMMO: pa3o0paTh JIEKIIHIO
M0 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTHCS C COOTBETCTBYIOLIUM pasje-
JIOM y4eOHHMKa, TPOopaboTaTh AOMOJHUTEIBHYIO JUTEPATYPY.
CamocrositenpHas |CamocTosiTenbHasE paboTa CTYJIEHTOB CIIOCOOCTBYET TTyOOKOMY YCBOE-
pabota HUIO Y4eOHOTO MaTepuaia W pa3BUTHIO HaBBIKOB camoobOpa3oBanus. Ca-
MOCTOSITENIbHAsI pa0oTa MPEe/IoIaraeT CIeIyONne COCTABISIONINE:
- paboTa ¢ TeKCTamMH: y4eOHWKAMHU, CIPABOYHHUKAMH, IOMOJHUTEITHHOU
JUTEPaTypoi, a Takxke MpopaboTKa KOHCIEKTOB JIEKIINIA;
- paboTa HaJ TeMaMH ISl CAMOCTOSTEIHHOTO U3YYCHHUS,
- ygacTHe B paboTe CTYICHUYECKHX HAyIHBIX KOH(MEPEHIIUH, OIMMITHAT,
- IOJrOTOBKA K MPOMEKYTOUYHON aTTECTAIMU.
Kypcogoit [Ipu BBIMOSHEHUH KYpCOBOTO MPOEKTa CTYIASHTHI JIOJDKHBI HAyYUTHCS
MPOEKT MPaBUJIILHO U TBOPYECKHU MCIIOJIB30BATh 3HAHUSA, TOTYUYEHHbIE UMHU HA JICK-
[USX ¥ JJA0OPATOPHBIX 3AHSITHSIX.

HGHTGHBHOCTB CTyACHTA




3anauu, peraeMple P BBIIIOJIHEHUU KypCOBOT'O IPOEKTa!

- OCYUIECTBUTbH IMMOMCK HEOOXOUMOM NH(OPMALIUU IO TeME IPOEKTa,

- CUCTEMaTH3UPOBATh HAMIEHHYIO0 HHPOPMALIUIO;

- OCYLIECTBUTH 0030p JIUTEPATYPHBIX HICTOYHUKOB I10 33JaHHOHN TEME;

- BBIpa0OTaTh yMEHMSI pelIaTh IPUKIIAJHbIE 3a1a4l

KypcoBoii IpoekT BKIOYAeT B ce0sl TEOPETUUYECKYIO M PACUETHYIO YaCTH.

IToaroroska
K IPOMEKYTOUYHOU
aTTecTaluu

I'oToBUTHCS K HpOMC)KYTOHHOﬁ arreéCraluu CJICAYCT CUCTCMATUYCCKU, B
TEYEHUE BCEro cemecTpa. MIHTeHCMBHAs MOATOTOBKA TOKHA HAYaThCs HE
MO3/IHEE, YEM 3a MECSL-IIOJATOPA 10 MPOMEXKYTOUHOW arrectauuu. J[aH-
HBIE Tepe]l SK3aMeHOM Tpu JHS 3P (EeKTHBHEE BCEro MCIOIb30BaTh IS
ITOBTOPEHHMS M CUCTEMATU3AIMU MATEpHAJIA.




JUCT PETUCTPAIIMU U3SMEHEHUI

N Hara [Toanuce 3aBenyrOmero
o
y [IepeueHb BHOCUMBIX UI3MEHEHHI | BHECEHUs | Kadeapoi, OTBETCTBEHHOMN
n/n .
U3MEHEHU 3a peanuzanuio OITOIT

1

2

3




