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AHHOTALIUA

Jucuummba  «lIporpamMmmupyemble  JIOTUYECKUE UHTErPAIbHBIE CXEMbI» BXOJIUT B
BapHAaTUBHYIO YacTh 00pa30BaTeIbHON MPOrpamMMbl MOATOTOBKH OOYUYaIOIIUXCS MO HAMpaBICHHUIO
16.03.01 «Texuuueckast ¢pu3nKa » HampaBIeHHOCTh «DU3HUECKUE METOAbI KOHTPOJS KauecTBa U
IUarHocTukmy. {ucnumnmuna peanusyercs kadempoit No31.

JucuumumHa HaneneHa Ha (GOpPMUPOBAHUE Y BBITYCKHUKA

poheCCHOHATIBHBIX KOMIIETEHIIU:

[1K-4 «crocoOHOCTh MPUMEHATH (P (HEKTUBHBIC METO/IbI HCCIEIOBaHUS (PU3UKO-TEXHUYIECKUX
00BEKTOB, MPOLIECCOB U MATEPUANIOB, IPOBOAUTH CTAHJAPTHBIE U CEPTU(HUKALMOHHBIC UCIIBITAHUS
TEXHOJOTMYECKUX IIPOLECCOB M M3JEIUA C HCIOJIB30BAHUEM COBPEMEHHBIX aHAIUTHYECKUX
CPEACTB TEXHUYECKOH (pr3ukm»,

I1K-9 «cnocoOHOCTh HCHOIB30BaTh TEXHUYECKHE CPENCTBA Ui ONPEIENCHHs OCHOBHBIX
napaMeTpoB TEXHOJIOTMYECKOrO Mpolecca, M3yUeHHs] CBOMCTB (PU3MKO-TEXHHMYECKHX OOBEKTOB,
U3JIeNIUI U MaTepHajIoBy,

[1IK-10 «cnocoOHOCTh MPHUMEHSTH COBPEMEHHBIC HWH(OPMAIIMOHHBIE TEXHOJOTHH, MAKETHI
HPUKIAJHBIX MPOrPaMM, CETE€Bble KOMIBIOTEPHbIE TEXHOJIOTMU MU 0a3bl JaHHBIX B NPEIMETHOH
o0yacTu Jyuisl pacuera TEXHOJIOTUYECKUX ITapaMETPOB»,

[1K-15 «roTOBHOCTH HCHONB30BaTh HH(POPMAIMOHHBIE TEXHOJIOIMU HpU pazpaboTke Hu
IPOEKTUPOBAHUM HOBBIX HU3/JEJIUNA, TEXHOJIOTMYECKUX IPOLIECCOB U MaTEpUAlOB TEXHHUYECKOMN
bU3UKN».

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM U
peanuzanued LUGPOBBIX M KOMOMHMPOBAHHBIX YCTPOICTB Ha OCHOBE IPOrpaMMHUPYEMBbIX
JIOTUYECKUX UHTETPAJIbHBIX CXEM.

[IpenonaBanyue AMCHUILUIMHBI IPEAYCMAaTPUBAET clieayrolire GopMbl OpraHu3aluu y4eOHOro
mpoiiecca: JIGKIMU, JabopaTopHble pabOThI, camMoOCTOATENbHas padoTa oOydaromerocs,
KOHCYJIbTAIMH.

IIporpamMMOi JUCLUIIIMHBI IPEAYCMOTPEHBl CIEAYIOIIME BHIbI KOHTPOJA: TEKYILIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B hopme nuddhepeHInpoBaHHOTO 3a4eTa.

OO6m1ast Tpy10€MKOCTh OCBOCHUS TUCIUTUIMHBI COCTABIISAET 3 3a4€THBIX eIUHUIIBI, 108 yacos.

S3pIK 00yueHus 0 JUCHMILIUHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Henau npenogaBaHus IUCUUILIUHBI

C MoMmeHTa TMOSBJICHHS TMEPBBIX MMPOTPAMMHUPYEMBIX JIOTHUECKUX HWHTETPATbHBIX CXEM
npouuio Oosiee TpuauaTu jeT. Ha mpoTsikeHMH STOro BpEMEHU MPOUCXOAMIIO UX TMOCTOSIHHOE
COBEpUICHCTBOBAHUE — CHI)KAJIUCh TEXHOJOTMYECKHE HOPMBI, YIyUlIAJIUCh 3HEPreTUYECKUE
MIOKa3aTeNIM, BO3pPACTalM PECYPCOEMKOCTh M JOCTH)KMMas IMPOU3BOAUTENBHOCTh. B HacTosiee
BpEMs INPOTrPaMMUPYEMbIE CXEMBI IPOYHO 3aHSUIM MECTO KaK B KAadyeCTBE COCTaBHBIX YacTeil
anmaparypbl, TaKk ¥ B KadyeCTBE CaMOCTOSITENIbHON MiuaThopMbl JUis peanu3auu LUPPOBBIX U
KOMOMHUPOBAHHBIX yCTpOHCTB. Llenpio mpemnogaBaHusi AUCUUIUIMHBI ABISIETCS (DOPMUPOBAHHE Y
oOyJaromxcs mpeAcTaBieHus: 00 apXUTEKType U MPUMEHEHUH IPOTrPaMMHUPYEMOH JIOTUKHU, METO/1axX
NPOCKTHPOBAHUSI YCTPOHCTB HA HMX OCHOBE; MOJYYCHHE HABBIKOB IMPOEKTUPOBAHHS MHU(PPOBHIX
YCTPOMCTB € UCIIOJIb30BAHUEM SI3bIKOB OIIMCAHUS anllapaTyphl.

1.2. TlepeyeHs NJIAaHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHSsI MO TUCHUIJIMHE, COOTHECEHHBIX C
NJIAHUPYeMbIMHU pe3yiabTaTamu ocBoenus OIl

B pesymprare OCBOEHHMS IUCHUIUIMHBI OOYYaIOIIMHCS JOJDKEH 00JagaTh  CIEAYIOIIUMH
KOMITETEHITHSMHU:

[1K-4 «cnocoOHOCTE MPUMEHATH S(PPEKTUBHBIE METOIBl HCCIEIOBAHUS (UIMKO-TEXHHUYECKUX
00BEKTOB, MPOLIECCOB U MATEPHUAIOB, IIPOBOANTH CTAHJAPTHBIC M CEPTU(UKAMOHHBIC HCIIBITAHUS
TEXHOJOTMYECKUX MPOLECCOB M HU3JCINHH C HCHOJIb30BAHUEM COBPEMEHHBIX aHAINTHYECKHUX
CPEICTB TEXHUYECKON (PU3UKI»:

3HaTb — OCHOBHBIC MCTOAbI HMCCIICAOBAHHUA (1)I/I3I/IKO-T€XHI/I‘-IGCKI/IX O6’I)€KTOB, mpouecCcoB u
MaTCpHraIoB

YMCTD - IPOBOAUTH CTAHAAPTHBIC U CepTI/I(bI/IKaIII/IOHHI)IG HUCIIBITaHUA

BJIAICTb HABBIKAMMU - UCIIOJIb30BAHUA COBPEMCHHBIX AHAJIUTUYCCKHUX CPCACTB TEXHUYECKOH (I)I/I3I/IKI/I
HUMCTH OIBIT ACATCIIBHOCTH — I1O o6pa60TKe 1 IPUMCHCHUTIO PE3YJILTATOB I/ICHLITaHHfI;

[IK-9 «crmocoOHOCTh HCMONB30BaTh TEXHUYECKHWE CPEJCTBA JJisi OINPENEICHUS OCHOBHBIX
MapaMeTpoB TEXHOJIOTUYECKOTO TMpoIlecca, M3yUeHUs CBONCTB (DHU3MKO-TEXHUYECKHX OOBEKTOB,
W3AEIUI U MaTepUATIOBY:

3HATh — OCHOBHBIE METO/IbI OTIPEICIICHUS TApaMETPOB U CBOMCTB OOBEKTOB U MPOIECCOB

YMETbh — UCIOJIb30BATh TEXHUYECKUE CPEACTBA ISl ONIPEAEIICHUS IapaMTPOB

BJIAACTb HABBIKAMHU — OMPEACIICHUS MTapaMETPOB MPOLUECCOB U U3YUYCHUA CBOWCTB OOBEKTOB

UMETh OTBIT JAEITETLHOCTH — MO0 00pabOTKe pe3ynbTaToB, MOMYy4aeMbIX B MPOIIECCE OMpeeNeHus
napamMeTpOB MPOIECCOB, H3YUECHHS CBOMCTB OOBEKTOB, U3/CIIUNA U MaTEPUAJIOB,;

[IK-10 «crmocoOHOCTh MNPHUMEHSTh COBPEMEHHbIE HWH(OPMALMOHHbIE TEXHOJOTUHU, IaKEeThI
NPUKIIAJHBIX NPOrpaMM, CETE€Bble KOMIBIOTEPHBIE TEXHOJIOTUH M 0a3bl JaHHBIX B NPEIMETHOH
00J1acTH JUIsl pacyeTa TEXHOJIOTMUECKUX apaMeTPOBy:

3HATh - NPUHLUIBI PUMEHEHHUS] UHPOPMAIIMOHHBIX TEXHOJIOTMH ISl pacuyéra TEeXHOJIOTHYECKHUX
[apaMeTpoB

YMETb - IPUMEHATh NAKEThl IPUKJIAJHBIX IPOrPAMM B paMKax MH)KCHEPHOH 3a1a4u

BJIAJICTh HaBBIKAMH - HCIOJIb30BAHUS KOMIBIOTEPHBIX TEXHOJOTHH B paMKax MpogecCHOHATbHON
JEATETbHOCTH

UMETH OIBIT JEATEIBHOCTH — 10 PACUETY TEXHOJIOIMYECKUX apaMETPOB,;



[IK-15 «roTOBHOCTh HCMOJB30BaTh HWH(POPMAIIMOHHBIE TEXHOJOTUU TIPU  pa3padOTKe |
MPOCKTUPOBAHUU HOBBIX H3/CJNNA, TEXHOJOTMUYECKHX MPOIECCOB M MaTE€pUATIOB TEXHUUYECKOU
bu3uKn»:

3HaTh — OCHOBBI MPOEKTHUPOBAHUS HOBBIX U3JIEJINH, TEXHOJIOTHYECKUX MPOLIECCOB U MAaTEpUAIOB
TEXHUUYECKOH (PU3UKH

yMeTh — MOoAOUpaTh HauOoJiee MOAXOMASIINE TEXHOJOTUU JJIsi WCIONB30BAHHUS B IMPEIMETHOM
obnactu

BJIQJICTh HABBIKAMU — Pa0OTHI C COBPEMEHHBIMU CPEACTBAMH IIPOCKTHPOBAHUS

UMETh OIIBIT JESTEIBHOCTH — IO TPUMEHEHHNIO0 HH()OPMALIMOHHBIX TEXHOJIOTUH B MPOEKTUPOBAHHU.

2. Mecto nucuMiuinHbl B ctpykrype OIl

HucnunimHa Oa3upyeTcsi Ha 3HAHUAX, paHee MPUOOPETEHHBIX OOYYAIOMIMMHCS TpPU HU3YyUCHHUH
CJICAYIONIMX JUCIUILIINH:

— Hudopmaruxka,

— JluckpeTrHasi MaTeMaTHKa,

— DJEeKTpOHHKA.
3HaHUs, TOJNYYEeHHBIE TMPH W3YYCHWHW MaTepualia JaHHOM JUCHUIUIMHBI, HMMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUYCHHUE, TaAK U UCIIONIBb3YIOTCS MIPH U3YYSHUH IPYTHX AUCIUILINH:

— IIporpammupoBaHrie MUKPOKOHTPOJUIEPOB,

— DIeKTpOMEeXaTpOHHBIE CHCTEMBI M KOMIUIEKCHI.

3. Oobem nucuumiunbl B 3E/akanem. yac
Jlannabie 06 obmeM o0beMe TUCIUIUIMHEI, TPYIOEMKOCTH OTACIBHBIX BHJIOB YU4eOHOW pabOTHI 11O

JUCLUILIMHE (U paclpeaesieHUue 3TOM TPyJ0OEMKOCTHU [0 CEMECTpaM) IpeICTaBIEeHbI B Tabnuie 1

Tabmuna 1 — O6beM U TPYAOEMKOCTh AUCLIUIIITUHBI

Bug yuyeOHOW paboTh TpynoemkocTs 1o
Bcero
cemecTpam
Ne6
1 2 3
OO6uast TPY10eMKOCTh 3/ 108 3/ 108
aucuumuinHbl, 3E/(yac)
H3 nux uacoe npaxmuueckoi 34 34
n0020moeKu
AyoumopHbwie 3auamus, BCETo 4ac., 51 51
B mom uucne
aexuuu (JT), (dac) 17 17
[MpakTHYecKue/ceMUHAPCKHE 3aHATHS
(I13), (9ac)
naboparopusie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (padota) (KII, KP),
(qac)
Dk3ameH, (Jac)




Camocmosmenvras paboma, BCero 57 S7
By npoMe:KyTOYHOr0 KOHTPOJIS: Judod. Hudd. 3au.
3a4et, mudd. 3a4er, sk3aMeH (3aver, 3ay.

dudd. 3a4, Ik3.)

4. Coaepxanue TUCUMILTHHbBI
4.1. PacnpenesneHue TPyA0eMKOCTH JUCHUNTIHUHBI
1o pa3jaejiaM U BUIaM 3aHATHIA
Pazenst 1 TeMBI AUCHUILIMHBI U KX TPYAOEMKOCTh MPUBEICHBI B TAOIUIE 2.
Tab6ymma 2. — Pa3aensl, TeMbl JUCIUTIIUHBI K UX TPYAOCMKOCTh

Paznensl, TeMbI JUCLIMIIIAHBI Jlexuun 113 (C3) JIP KII CPC
(gac) (gac) (gac) (gac) (gac)
Cemectp 6
Paznen 1. O6mue ceenenns o ITJINC 2 2 4
Pasnen 2. bynesa anre6pa. 3 10
Pazgen 3. KoMOMHALIMOHHBIE U 4 8 15

IIOoCJICA0BATCIIbHOCTHBIC CXCMbI

Pasnen 4. Apxutekrypa I[TJIUC. 4 16 15
Paszen 5. SI3bIKU OmMcaHus anmnapaTypsl 4 8 13
Hroro B cemecTpe: 17 34 57
Uroro: 17 0 34 0 57

[IpakTnyeckass MOATOTOBKA  3aKJIOYAETCSl B HEMOCPEICTBEHHOM  BBIIIOJHEHUU
00y4aroImyMUCs OIpeIeIEHHBIX TPYJIOBbIX (DYHKIMM, CBA3aHHBIX ¢ Oyaylued nmpodeccrnoHaIbHON
JESITEIbHOCTBIO.

4.2. CopepixaHue pa3iejoB U TeM JeKIMOHHBIX 3aHATHI
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI TPUBEIEHO B TabIuIe 3.

Ta6n1z1ua 3- ConepmaHHe pa3aciioB U TEM JICKIHUOHHBIX 3aHATUH

HOMep pa3aciia HazBanue u COACPIKaHUC PA3CJIOB U TCM JICKIHTUMOHHBIX 3aHATUH

1 OOme cBeACHUS O MPOrPAaMMHMPYEMBIX JIOTUYECKUX HHTErPabHBIX
cxemax (IUVIMC). Mecro IIIMC B knaccudukanmum 1udpoBBIX
mukpocxeM. O6mnactu npumenenus [IJIMC. OcHoBHBIE TPOU3BOINUTENH.

2 byneBa anreOpa. TaOauubl HMCTUHHOCTM W OYJIEBbI BBIPAKECHHUS.
[TocTtpoeHue TabaMIIBI HCTUHHOCTU MO OyJeBY BhIpaKEHHUIO. TeopeMbl
OyneBoil anrebpsl. Ilpumenenue Tteopem OyneBoil anreOpsl A
YIOpOIIEHUS  BbIpakeHWH. KaHOHMYecKkass CcyMma  MHUHTEPMOB.
KaHoHn4eckoH mpou3BeJeHHE MaKCTepMOB. YIpolleHHe OyIeBbIX
BBIpaXXEHMI ¢ mnoMomplo KapT KapHo. MwuHuManbHble CyMMBI M




npousBeneHus. HeonpeneneHuple ycioBusl.

KomMOuHalMOHHBIE UM IOCIEAOBATEIBHOCTHBIE CXEMBEI.  ba3oBble
jJoruueckne  BeHTmiM.  basucer  “U-HE” wm “UJIIN-HE”.
KomOunanvonnsle cxeMbl. CHHTE3 JIOTMYECKHX CXEM B 3aJaHHOM
Oasuce. Tpurrepubrii snement. Tpurrepnas cxema. CUHXpOHHBIE H
ACUHXPOHHBIE  TpUrrepbl. Tabmuubl W  AUarpaMMbl  COCTOSIHHSL.
[TocnenoBarensHoCTH cocTosiHUM. [IpeoOpazoBanue TabaUIl COCTOSTHUI
Y JIOTUYECKUX JHarpaMM.

Apxutektypa [IJIMC. Apxurekrypa CPLD. ®yHKkumoHanbHBIH OJIOK,
Makposiyelika, OJIOK BBOJa-BBIBOJIA, MEPEKITIOYAOIIAs MATPHIIA, TIAMSTh
koHpuryparmu.  Apxurektypa  FPGA.  OcHoBHBIE  pecypchl,
KOH(HUTypUpyeMble JIOTHYeCKrue OJOKH, OJIOKM BBOJA-BBIBOJA, NaMSTh
koH(purypamuu, 61oanoe O3V, 61moku nudpoBoii 0OPadOTKU CUTHAJIOB,
MHUKPOIIPOIIECCOPHBIE  SiApA,  MEHEKEPhl ~ TAKTOBBIX  CHUTHAJIOB.
Kondurypuposanue FPGA.

SI3plku  ommcaHusl ammapatypsl. MoOJEIMpOBAaHUE JIOTUYECKUX CXEM.
CucreMHBIi  YpOBEHb MOJEIUPOBaHUS IUPPOBBIX cxeM. S3BIK
onucanusa uudposeix cxem VHDL. OcHOBHBIE KOHCTPYKIIMH S3bIKA,
MOCJIEIOBATENIbHbIE M MapajuieJbHbIE  ONEPATOPBI,  MapauIeIbHbIN
oneparop PROCESS, curHamel, MHEpIMOHHAas W TPAHCIOPTHAs
3aj7iepKKu. S3bik onmucanus nudpoeix cxem Verilog.

4.3. TIlpakTuyeckue (CeMMHApPCKHE) 3aHITHS

Tembl IPaKTUUECKUX 3aHATUH U UX TPYJOEMKOCTb IIPUBEICHBI B Ta0nUIIE 4.

Ta6JII/ILIa 4 — HpaKTI/I‘leCKI/IC 3aHATHUSA U UX TPYAOCMKOCTDb

Ne
o/

Dopmsbl N3 nux No
TeMBI HpaKTI/I‘{eCKI/IX HpaKTquCKHX Tp}/ILOCMKOCTB, HpaKTI/IquKOH pa3z[e_]‘[a
o (T-IaC) oAT0OTOBKU, JUCIIUII
3aHATUN
(1ac) JIUHBI

Y4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO

Bcero:

4.4. JlaGopaTopHble 3aHATHS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh NPUBEICHBI B TaOIUIIE 5.
Tabmuna 5 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

Ne

n/

HanmenoBanue mabopaTopHbIx paboT

T 13 Hux Ne paznena
PYROCMKOCTE, | hsagrraeckoit nidguﬂinn
(uac) MOArOTOBKH,
HBI
(dac)




Cemectp 6

1 OcHOBBI pabOTHI ¥ MOJEIIMPOBAHUS B 2 2
cpeae NI Multisim u LabVIEW

2 Huki pabot «OcHOBHI TUPPOBOI
CXEMOTEXHUKH

I
I

DeMeHTHI IUPPOBBIX CXEM

CunTe3 udpoBBIX CXEM Ha OCHOBE 4 4
JIOTUYECKUX BBIPAKCHUI

3 [uxn pabot «MoenupoBaHue
TTJINC B cpene Multisimy

MonenupoBanue [TJIMC Ha ocHOBE 4 4
JIMCKPETHBIX AJICMEHTOB

MonenupoBanue UPPOBOTO 4 4
ycTpoiicTBa Ha si3pike VHDL
(Verilog)

4 [ukn pabot «Pabota ¢ [IJIMC B
cpeae LabVIEW»

Copanue npoekra B cpene LabVIEW 4 4
Cozpanne 1 MOJEITMPOBAHNE 4 4
IPOrPaMMHUPYEMBIX CYETUYHKOB
[IpoexTrpoBanue U MOEIUPOBAHUE 4 4
3aIIOMUHAIONINX YCTPOUCTB
[IpoexTrpoBanue U MOJEIUPOBAHUE 4 4
JIETEKTOpa UMITYIbCHON
110CJIEI0BATENbHOCTH

Bcero: 34 34

45. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTeJbHasA padoTa 00y4arOLIUXCs
Bugpsl camocTosiTensHON paboOThI M €€ TPYIOEMKOCTh ITPUBEICHBI B TadIuIe 6.

Tabmuna 6 Buasl caMmocTosTeTbHON pabOTHI M €€ TPYJ0EMKOCTh

. Bceero, | Cemecrtp 6,
Bun camocrosTensHo# paboTh
Jac Jac
1 2 3
N3yuenune TeopeTnueckoro Marepuania
40 40
nucturiuabl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
[ToaroroBka Kk MPOMEXKYTOUHOM aTTECTALUHI
12 12
(I1A)
Bcero: 57 57




5. IlepeyeHb y4eOHO-MeTOAUYECKOTO O0ecTiedeH s IJIsl CAMOCTOSATeIbHOU
patdoThl 00yYAKOIIMXCH MO JUCHUIIMHE (MOTYJIIO)

Y4eOHO-MEeTOIMYECKHE MaTepHajbl ISl CAMOCTOSTENbHON paboThl 0OydYarOMMXCsl yKa3aHbl B

rm.a. 6-11.

6. IlepeyeHb OCHOBHOII U JOMOJHHUTEILHOI JIUTEPATYPHI

6.1. OcHoBHasi JIuTepaTypa

[lepeuenb OCHOBHOM TUTEpaTypHI IPUBEACH B TabnuLe 7.

Tabnuna 7 — IlepeueHb OCHOBHOM JTUTEPATypHI

Mudp

bubnmorpaduyeckas ccpiika /
URL anpec

KonnuecTBo 3K3eMILISPOB B
oubnmoreke
(KpoMe 3JIEKTPOHHBIX
IK3EMILISIPOB)

https://e.lanbook.com/book/119638

[IpoexTrpoBanmne HUPPOBHIX
ycrpoiictB Ha [TJIMC : yuebnoe
nocobue / U. B. Yiiennna. —
Cankr-IlerepOypr : Jlans,
2019. — 408 c

https://e.lanbook.com/book/60987

[IpoextupoBanue Ha [1IJIMC.
Kypc monozoro 6oiina :
yuebHoe mocodue / K.
Maxchung. — Mocksa : JIMK
[Ipecc, 2010. — 407 c.

https://e.lanbook.com/book/181582

[Iporpammupyemsie
JIOTMYECKHE NHTErpabHbIe
cxeMsl : yueOHoe nocobue / H.
IO. Cupotununa, O. B.
Henomasmmuii, A. 1.
[ToctHukos, /1. A. Henope3os.
— Kpacnosipck : COVY, 2020.
—224 ¢

http://community.imgtec.com/
downloads/digital-design-and-
computer-architecture-russian-
edition

[udpoBas cxeMoOTeXHUKA U
APXUTCKTYpa KOMHBIOTepa/
Ieun M. Xappuc, Capa JI.
Xappuc. — Morgan Kaufman;
London, 2013. — 1662 c.

6.2.  lomoJHHMTEJbHAA JIUTEPATypa
[lepeueHb ONOTHUTENBHOM TUTEPATYphl IPUBE/ICH B Tabmuie 8.

Tabmuna 8 — [lepevyeHb JONOTHUTETBHON TUTEPATYPHI

[Mudp

bubnuorpadudeckas ccpikal

KonnuecTBo 3K3eMILISIpOB B
oubnnoreke
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URL anpec

(KpoMe 3JIEKTPOHHBIX IK3EMILISPOB)

https://e.lanbook.com/book/60951

[JINC dupmsr "Xilinx":
OMHCaHUE CTPYKTYPbI
OCHOBHBIX cemerictB / 1. A.
Kuumes, M. O. Kyzenun. —
Mockaa : JIMK Ilpecc, 2010. —
230 c

https://e.lanbook.com/book/60992

VHDL: CnpaBo4Hoe nmocobue
10 OCHOBAM SI3bIKa : yueOHOe
nocodue / B. I1. babak, A. T
Kopuenko, H. I1. TumormeHko,
C. ®. ®unonenko. — Mockaa :
JMK Ilpecc, 2010. — 217 ¢

7. IlepeueHb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANIMOHHOM CeTH

((I/IHTepHeT», HCOﬁXOI[I/IMbIX AJI1 OCBOCHUA JUCHUITIIINHDBI
[TepeueHs pecypcoB WH(DOPMANMOHHO-TEIICKOMMYHHUKAITMOHHON ceTH «VHTEepHET», HEOOXOIMMBIX

JUISl OCBOCHHMSI TUCIMIUIMHBI PUBEJICH B Ta0uie 9.

Tabmuna 9 — Ilepedenp pecypcoB MH(DOPMANMOHHO-TEICKOMMYHHKAITMOHHON cetn «HTepHeT»,
HEOOXOUMBIX JIJIsl OCBOCHUS TUCIUTUIMHBI

URL aapec

HanmenoBanue

He npenycmoTpeno

8. IlepeuyeHb HH(POPMALMOHHBIX TEXHOJOTUI, HCIOJIb3yeMbIX NMPHU
OCYIIeCTBJIEHUH 00Pa30BaTEeIbLHOIO MPOoIecca M0 JUCHUILINHE

8.1.

Ilepeyenb nporpaMMHOro odecrne4eHust

[lepedyeHp UCTIONB3yeMOT0 TPOTPaAaMMHOTO obecriedeHus npeacrasieH B Tadmmie 10.

Tabmuma 10 — [lepedyeHb mporpaMMHOTO 00eCTICUCHHUS

Ne ii/mt HaunmenoBaunue
1 NI Multisim
2 Xilinx ISE wmu Xilinx Vivado
3 NI LabVIEW

8.2.

Ilepeyenb HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM
[lepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBieH B Tabnuue 11.
Tabmuua 11 — Ilepeuerb HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t

HanmenoBanue

He npenycmorpeno

9. MarepuajibHO-TeXHHYecKas 6a3a, HeoOXoAMMAs IJIs1 OCYIIeCTBJIEHUSI
00pa30BaTeJIbLHOIO NpoLecca no TUCHUILINHE
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CocTaB MaTepuaIbHO-TEXHUYECKOM 0a3bl MpeacTaBieH B Tabmuie 12.

Tabmuma 12 — CocraB MaTepralibHO-TEXHIUYECKOH 0a3bl

Homep aynuropun
Ne n/mt HaumeHoBaHMe cOCTaBHOM 4acTU MaTepUaibHO-TEXHUUYECKOM 0a3bl (npu
HEOOXOIMMOCTH )
1 JlexuumonHas aynuropus
2 CrneunanusupoBaHHas 1abopaTopust
3 Crenpn «FPGA Board»

10. q)OHIl OLHCHOYHbBLIX CPEACTB 1JIsl MPOBCACHUA HpOMeH(yTOqHOﬁ aTrecranmmn

OﬁyanOHII/IXCH o AMCIMIIJIMHE
10.1. CocraB ¢oHIa OIICHOYHBIX CPEICTB MpUBEACH B Tabnuue 13
Ta6muna 13 - CoctaB ¢poHIa OIIEHOYHBIX CPENICTB ISl IPOMEKYTOYHOM aTTeCTAIIH

Bun npomexyTouHol arTecTauuu [IpuMepHBIil TepeUeHb OIIEHOYHBIX
CpEICTB
JuddepennmpoBannbiii 3a4€T Crrcok BONPOCOB.

10.2. IlepeueHb KOMIETEHIMH, OTHOCSIIUXCA K IUCLUIUIMHE, W 3Tanbl UX (OPMHUPOBAHUS B
IIPOLIECCE OCBOEHMS 00pa30BaTeIbHON IPOrpaMMBbl IPUBEAEHBI B Ta0nuue 14.

Tabmuua 14 — IlepeueHb KOMIETEHIMH € yKa3aHMEM 3TalnoB UX (OpPMUPOBaHUS B Ipolecce
0CBOEHUs1 00pa30BaTENbHOMN MPOrpaMmbl

Oransl GopMUPOBAHUS KOMIIETSHIIUN 1O
Howmep cemectpa

,Z[I/ICI_[I/IHJ'II/IHaM/HpaKTI/IKaM B ITpOIIECCE OCBOCHUA OIl1

[IK-4 «cmocoOHOCTh TPHUMEHSTh AG(HEKTUBHBIE METOJbl HCCIEeNOBAaHUS (PUIUKO-TEXHUYECKUX
00BEKTOB, MPOIIECCOB U MATEPUANIOB, IPOBOAUTH CTAaHAAPTHBIC U CEPTU(UKAIIMOHHBIC UCTIBITAHUS
TEXHOJIOTHYECKUX TIPOLIECCOB M U3JIETUH C HCIOJIb30BAaHUEM COBPEMEHHBIX aHATMUTHYECKUX
CPE/ICTB TEXHUUECKOU (PU3UKIY

3 MarepuanoBeaeHue

TeopeTquCKa;I MCXaHHKa

MeTpOJIOFI/IH, CTaHOapTU3anus u CCpTH(bHKaHHSI

HcrionHuTENbHBIE YCTPOMCTBA CUCTEM YIIPABIICHUS

Teopus puznyeckux noneu

3J'I€KTpI/I‘~IeCKI/I€ MalIvHbBI U armapaTbl

HpOFpaMMI/IpyeMLIe JIOTUYCCKHUEC NHTCTPAJIbHBIC CXCMBbI

[Tpon3BoACTBEHHAss ~ MpaKTHKa  HAyYHO-MCCIIEAOBATEIbCKAs
pabota

CxeMOTeXHUKa CPeICTB KOHTPOJIS

dusznyeckre METo/Ibl MOTy4eHHs] UHpopMauu

3JI€KTpI/I‘-ICCKI/IC MallIWHbI U arapaThbl

~N[OoO[oojoy] o (oo o o>

MateMaTHueCcKrue MeTOAbl UCCISIOBaHUM

Marematuueckue OCHOBBI TEOPUH ABTOMAaTUYECKOI0
PETYIMpPOBaHUS

7 OcHoBBI cO31aHUS HU(PPOBBIX TBONHUKOB




12

Pa3paboTka 1 IpOEKTUPOBAHUE HOBBIX U3/IEIUN

TexHUYecKre pUCKHU MPHU CO3/TaHUU HOBOM TEXHUKHU

Hakommrenn BJICKTpOMaFHI/ITHOﬁ SHEPIrun

Hepaspymiaronmii KOHTpOJIb

dusnyeckue NPUHIUIBI KOHCTPYHPOBAHUS NMPUOOPOB KOHTPOJIS
U JUAarHOCTUKU

0| 0 ||| N

DJIEKTPOMEXATPOHHBIE CUCTEMBI U KOMILIEKCHI

8

DnekTpoTexHuka obopymoBanust ADC

IIK-9 «cmocoOHOCTH, HCIONL30BATh TEXHUYECKHUE cpeactBa A ONpEACICHHA OCHOBHBIX

MapaMeTpoB TEXHOJIOTUYECKOTO TPOIecca, M3yUeHUs CBOUCTB (DU3MKO-TEXHUYECKHX OOBEKTOB,

U3JIeIIMI U MaTEPUAIIOB)

3 MarepuanoBeneHue
[TpousBocTBEHHAS MPaKTHKA o MOJTYYCHHUIO

4 npoeCCUOHATBPHBIX YMEHHUHW U OIbITa TPOPECCHOHATBHON
JESITeTLHOCTH (TEXHOJOTHYECKAsT )

5 VcrionHUTENbHBIC YCTPONCTBA CUCTEM YIIPABIICHHS

5 DNEeKTpUUECKUEe MAIIMHbI U aIlfaparbl

6 [TporpaMMupyembie TIOTUIECKAE HHTETPAITBHBIE CXEMBI

5 [Ipon3BoACTBEHHAsT  MpaKTHKA  HAYYHO-UCCIIEAOBATEIbCKAsS
pabora

6 CXEMOTEXHUKA CPEJICTB KOHTPOJISI

6 ®dusnueckue METOIbI OTYICHUST HHPOpPMAITUT

6 DNEeKTpUIECKHUE MAITMHBI M alllapaThl

7 OcHOBBI c03/1aHuUs IU(PPOBBIX JBOHHHKOB

7 Pa3paboTka U IpOEKTHUPOBAHUE HOBBIX M3JICITHIA

8 Haxonurenu 31eKTpoOMarHuTHON SHEPTUU

8 Hepazpymraromuii KOHTPOJTb

g dusnveckue MPUHIMITBI KOHCTPYUPOBAHUS TPUOOPOB KOHTPOJIS

1 JUarioCTUuKHu

IIK-10 «crmocoOHOCTH NPpUMCHATH COBPCEMCHHBIC HH(bOpMaI_[HOHHBIe TCXHOJIOTHUH, ITAaKCThI
MPUKJIAAHBIX IIPOrpaMM, CCTEBBIC KOMIIBIOTCPHBIC TEXHOJIOTUU U 0a3bl JaHHBIX B HpeHMeTHOﬁ
obactu AJId pacueTa TCXHOJIOTHUYCCKUX IMapaMCTPOB»

2

WNHupopmalinoHHbIE TEXHOJIOTUN

2

XUMUs

3

TeopeTquCKa;I MCXaHHKa

ITponsBoacTBeHHas IIPaKTHKa 1o IIOJIyYEHUIO
npodeCcCHOHATBHBIX YMEHHUH U OIbITa NpoQecCuOHaTbHON
JeSITeTbHOCTH (TEXHOJIOTMYECKast)

KomnsrorepHsie cetn

CucteMHOe MporpaMMHOe 00ecTieueHue

Teopmi ABTOMATHYCCKOI'0 YIIPABJICHUA

Bba3sl maHHBIX

HpOFpaMMI/IpyeMLIC JIOTUYCCKHUEC MHTCTPAJIbHBIC CXCMBbI

CxeMOoTexXHUKa CPEACTB KOHTPOJIS

OO OO 01| 01 O1

Teopurst aBTOMaTHYECKOTO YIIPaBICHUS
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WnenTudukanys u AMarHoCTUKa CUCTEM YIIPABICHHS

OcHOBBI co31aHMS ITU(POBBIX JTBONHUKOB

[IporpaMMupoBaHre MUKPOKOHTPOJLIIEPOB

Pa3paboTka 1 mpoeKTHpOBaHKE HOBBIX U3/ETUil

CucteMEl ¢ HCKYCCTBCHHBIM MHTCIIJICKTOM

Teopus aBTOMaTU4ECKOr0 YIIpaBICHUS

EN] IEN] IEN] IENT RN IEN] N

TexHomoruu paciio3HaBaHUsA peUu

8 HakonuTenu 351eKTpOMarHuTHOM SHEPTUU

[1IK-15 «roTOBHOCTH HWCHONB30BaTh WHQPOPMAIIMOHHBIE TEXHOJOTMM NpU pa3paboTke U
NPOCKTHUPOBAHUN HOBBIX H3/EIHHA, TEXHOJOTMYECKHX MPOIECCOB M MAaTEPHAJIOB TEXHUYECKOH
(1076370970

HNHudopMannoHHbIE TEXHOIOTHH

KOMHBI—OTepHBIe CETH

CucremMHoe IIporpaMMHOC obecrieyeHne

Teopust aBTOMaTHYECKOTO YIIpaBICHUS

ba3e1r maHHbBIX

[IporpammupyeMble TOrHYE€CKUE HHTETPATBHBIE CXEMBI

CxeMOTeXHHKa CpCaACTB KOHTPOJIA

TCOpI/IH ABTOMATHYECKOI'O YIIPAaBJICHUA

OcHOBBI co3/1aHUS TU(PPOBBIX ABOWHUKOB

Pa3zpaboTka u npoeKTUpOBaHUE HOBBIX MU3/IETUH

N N[N oo oo o1 N

Teopust aBTOMaTHYECKOTrO YIIpaBICHUS

KOHTpOJ'IB nu AUardHoCTHKa QJICKTPOMECXAHUYICCKHUX n
QJICKTPOSHEPICTUICCKUX CUCTEM U KOMIIJIICKCOB

HpOI/I3BO,Z[CTBeHHa$[ NpCAauIIOMHas IIpakKTHKa

dusnyeckre NPUHIUIBI KOHCTPYHPOBAHUS MPUOOPOB KOHTPOJIS

oo |00 ©

U JUarioCTUuKu

10.3. B kauecTBe KpUTEpPHEB OIICHKH YPOBHS C(HOPMHPOBAHHOCTH (OCBOCHHS) y OOYYArOIIUXCS
KOMIIETEHIIMH MPUMEHSETCs IIKajla MOIYJIbHO—PEUTHHIOBOM CHUCTEMbI yHUBepcuTeTa. B Tabauue
15 mnpeacraBnena 100—0OamibHas u  4-O0ajuibHasi MIKadbl JUISL OLEHKH CQOPMHUPOBAHHOCTU
KOMIIETECHIIUH.

Tabnuna 15 —Kpurtepuu onieHkH ypoBHS ¢hOPMHUPOBAHHOCTH KOMIETEHIIUN

O1ieHKa KOMIIETEHLMU
100- .
4-0arbHas XapaxtepucTuka chopMHUPOBAHHBIX KOMIIETEHINI
OanbHas
IIKana
TIKaja
- oOyuyarouuiicss riay0OKO M BCECTOPOHHE YCBOWJI IPOTPaMMHBIN
MaTepHal;
- YBEpEHHO, JIOTUYHO, MTOCIEI0BATEIHHO U TPAMOTHO €r0 U3JIaraeT;
«©T oy | OTMHMPAACh HA 3HAHHA OCHOBHOH M JIOTOJIHMTEILHOM JHTEPATYPEI,
85 <K <100 «Gaurerioy | TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYUHBIC MOJIOKEHHS C MPaKTUIECKOMH
JeSITeTbHOCTHIO HATIPABJICHHUS;
- yMen0 00OCHOBBIBAET U ApPIYMEHTHUPYET BBIABUTAEMbIE UM UJICH;
- JIeNIaeT BBIBOJIBI M 0000IIEHMS,
- cBOOOJIHO BIIAJICET CUCTEMOH CIIEIMATN3UPOBAHHBIX TOHSTHIA.
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(XOPOLIO»
(Ga4TCHO»

- o0yyaronuiics TBepI0 YCBOMJ IPOTrpaMMHBIN MaTepuall, TPaMOTHO U
[0 CYyLIECTBY U3Jaraer €ro, ONHPasCh HAa 3HAHUA OCHOBHOMU
JIUTEPATYPHI;

- HE JIOIIYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBA3BIBACT YCBOCHHBIE 3HAHMS C IIPAKTUYECKOM JEATEIBHOCTHIO
HaIlpaBJICHNU,

- apryMEHTHPYET Hay4HBIC ITOJIOXKCHMUS,

- JeJaeT BEIBOIBI U 0000IIEHH;

- BJIAJICET CUCTEMOM CIELUAIN3UPOBAHHBIX IIOHATHM.

55 <K< 69

«y/I0BJIETBO-
PUTEIBHO»
«BAYTCHO»

- oOyyaromuiicss yCBOWJI TOJIbKO OCHOBHOM IPOTrpaMMHBIN MaTepual,
[0 CYIIECTBY M3Jaraer €ro, ONUpasCh Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;

- JIOMYCKAaeT HECYIIECTBCHHBIE OMIMOKN M HETOUHOCTH;

- HWCIBITHIBAET 3aTPYJHECHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUUI
HaIlpaBJICHNUS,

- cnabo apryMeHTUpYeT Hay4YHbIE MOJI0KEHUS;

- 3aTpyaHsAETCs B (POPMYIIMPOBAHHUH BBIBOJIOB U O0OOIICHMIA;

- YACTUYHO BJIAJCET CUCTEMON CIEUUAIU3UPOBAHHBIX ITOHATHIA.

K<s4

«HEYJIOBIIETBO
PUTEBHO»
«HE 3a4TEHO»

- oO0ydJaromuicsi He YCBOWI 3HAYUTEIBHOW YacTH MPOTPaAMMHOTO
Marepuana;

- JIONyCKAaeT CYIIECTBEHHBbIE OMIMOKA ¥  HETOYHOCTH MpHU
paccMOTpeHHH PpooIeM B KOHKPETHOM HalpaBJICHUH,

- UCTIBITHIBAET TPYIXHOCTH B IPAKTHYECKOM ITPUMEHEHUH 3HAHHIA;

- HE MOJKET apryMEHTHPOBATh HAyYHBIC TIOJIOKEHHS;

- He (hOpMYJIMPYET BbIBOJIOB U 000OIICHU.

10.4. TumoBble KOHTPOJIBHBIC 3aJJaHUS WA UHBIE MATEPUAIIbI:
1. Bompocsl (3agaun) i 5k3aMena (tabmma 16)

Tab6muia 16 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/t

[lepeuenp BonpocoB (3aa4) AJs IK3aMEHa

Y4eOHBIM MJIaHOM HE IPETyCMOTPEHO

2. Bonpocs! (3agaun) uist 3auera / nuddepenunpoBaHHoro 3avera (tadbmauna 17)
Tabnuna 17 — Bonpocs! (3agaun) amns 3adera / audd. 3adera

Nen/m | Ilepeuens BompocoB (3aaa4) i 3auera / nudPpepeHIInpOBAaHHOTO 3a4eTa
1 Cdhopmynupyiite onpenenenue [TJIVC.
2 Kakwue pecypcsl IVIMC sBasioTcs nporpaMMupyeMbIMHA?
3 Yem IIVIMC ornuuaroTcs OT MUKPOIPOLIECCOPOB U MUKPOKOHTPOJIEPOB?
4 Yem [IJIUC otnuyaroTcst OT 3aKa3HBIX MUKPOCXEM?
5 [lepeuncnure ocHoBHBIE 06acTH npuMenenus [IJINC.
6 UYrto Takoe nmporpaMMupyemsle cucTeMbl Ha Kpuctamie? Kakue pecypcbl oHH
cojaepkar?
7 HazoBute ocnoBHbIe pecypebl IIJIMC apxurexktypst CPLD.
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8 UYro takoe pyHkIroHaNBHBINA 6110K? KakoBo ero HazHauenue? [lepeuncnure
YCTPOMCTBA, BXOSAIIUE B COCTAaB (PYHKIIMOHAIBHBIX OJIOKOB.

9 UYro Takoe Makposiuelika, kakoBo e€ HazHaueHue? llepeunciure ycTpoicTBa,
BXOJIAIIUE B COCTaB MAKPOSYEEK.

10 Kakum o6pazom mist [JIMC apxutextypsl CPLD coxpansiercst daiin konpuryparmm?

11 Kak obecnieunBaeTcst B3aUMOACHCTBHE MEXKIY PYHKITMOHATHLHBIMU OJIOKaMU?

12 C noMouIpIo KakMx pecypcoB MPOrpaMMHUPYIOTCS COEUHEHUS MEKIY JTIOTMUECKUMHU
3JIEMEHTaMU BHYTPU (QYHKIIMOHAIBHBIX OJIOKOB?

13 Yro takoe 6110k BBOJa-BbIBO1a? KakoBbl ero (hyHKIMn?

14 Kakumu Bugamu koHTaktoB Kopnyca pacnoiaratoT [IJIMC apxutexktypsr CPLD?

15 Kakwue ycrpoiictBa nociyxuiun npororuniom FPGA?

16 UYem otnmyaercs <octpoBHas>™> apxurektypa FPGA ot apxurextypst ASMBL?

17 [Iepeunciure ocHOBHBIE BUAbI pecypcoB FPGA.

18 W3 Kakux yCTPOUCTB COCTOUT KOH(UTYPUPYEMBIH JIOTHYECKUAN OJI0K?

19 Kak na FPGA peanu3syercsi BBIYHCICHNE KOMOMHAIMOHHBIX (YHKIIU?

20 Kakwue 3amaumn pemaroTcs ¢ momMoIisio 0J10koB BBoAa-BeiBo1a FPGA ?

21 UYro Takoe OaHK BBOJA-BBIBOJIA?

22 Yro Takoe TpaccupoBouHble pecypcbl FPGA? Kak oHM opraHn3oBaHbl?

23 Ha xakux ycTpolicTBax peajnus3yroTcs nporpaMMupyemslie coequHennst FPGA?

24 Yem 0TIINYAOTCS TPACCUPOBOYHBIE PECYPCHI ISl pACIIPOCTPAHEHUS TAKTOBOI'O CUTHAJIA
OT pecypcoB O0IIIero Ha3HAUYEHUs?

25 W3 yero cknaapiBaeTcs 3aep)kKa pacpocTpaHeHus curnana no FPGA?

26 UYro coboii mpexacraBiseT mamsaTh KoHpurypamun FPGA?

27 Kak pacnonoxxenst Ha FPGA 6oxku O3Y? KakoBbl HX BO3MOXHOCTH U CHEPHI
MIpUMEHEHUS?

28 Kak pacrionoxenst Ha FPGA 610ku iudpoBoii 00padoTku curHanos? Kakue
YCTPOMCTBA BXOJST B UX COCTaB?

29 Kaxue BuabI MUKPOIIPOLIECCOPHBIX siIEp MOTYT pacnonaratbest Ha FPGA?

30 Kaxue QpyHKIMM BHIIOTHSAIOT MEHEIKEPHI TAKTOBBIX CUTHAJIOB?

31 HazoBure pexumsl koHpurypupoBanusi FPGA. Uem onu oTiandarotes apyr oT apyra?
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32 UeM OTIMYAIOTCS SI3bIKU OMUCAHUS allapaTyphl OT S3BIKOB MPOTPAMMHUPOBAHHUS?

33 W3 kakux paznenos cocrout VHDL-onucanue ycrpoiictBa? UTo onuceiBaeTcs B
KaXKJIOM U3 pa3ziesioB?

34 Kakwue Buapl MOPTOB 00BEKTA MOTYT OBITH OOBSBICHBI?

35 Kak opopmisiercs pazaen apxutektypbl VHDL-onmcanus?

36 Kakue npengonpenenénnbie TUIBI CYIIECTBYIOT B sizbike VHDL? I'ie conepxutes nx
onucanue?

37 Oxapakrepusyiite Tun std_logic. I'ne comepkuTcst onmrcaHue 3Toro Tuma?

38 Kaxkue ctunu onrcanus udpoBbIX yCTPOMCTB peaycMarpuBaet 3k VHDL? Yem
OHHU OTJINYAIOTCS?

39 Oxapaxkrepusyiite ornepaTtop process. [Ipu UCTIOIB30BaHUN KAKOTO CTUJISL OMTUCAHUS
YCTPOMCTB OH UCIOJIb3YETCS?

40 Oxapaxkrepusyiite onepatop component. [Ipu HCHOIB30BaHUM KAKOTO CTUIISI ONTHCAHUS
YCTPOMCTB OH UCIOJIb3YETCS?

41 Uro Takoe 6ubnuoreka B s3pike VHDL?

42 Uro takoe naket B si3bike VHDL?

3. Tembl m 3amaHue JUISI BBITIOJHEHUS KYypCOBOW pa0OTHI / BBHIMOJHEHHS KYPCOBOTO TIPOCKTA
(Tabmuma 18)
Tabmuna 18 — IlpumepHBI TepedeHb TeM IS BBIMOJTHEHHS] KYPCOBOH paOOThI / BBIMOJHECHUS

KypCOBOTO TIPOEKTa

Ne i/t

[TpuMepHBIii epedeHb TeM 1S BBIITOJHEHHSI KypCOBOW PaOOThI / BBITOJTHEHHS
KYpCOBOTO IPOEKTa

Y4eOHbBIM MJIaHOM HE IPeAyCMOTPEHO

4. Bonpocsl 7151 TPOBENICHHS IPOMEKYTOUHOM aTTECTAIlMU TIPH TeCTUpOBaHUM (Tadmuia 19)

Tabmuma 19 — [IpumepHBbIii TepedeHb BOITPOCOB ISt TECTOB

Ne i/t

ITprMepHBIii TepeueHb BOIPOCOB VIS TECTOB

He npenycmotpeno

5. KouTponbHbIe ¥ MPaKTHYECKHE 3a1a4uH / 3a1aHus 10 qucuuiuinae (Tadmuma 20)

Ta6muma 20 — [TpumepHBIii TepeueHb KOHTPOJIBHBIX M MPAKTUYCCKHUX 3a/1a4 / 3aJaHuN

No /1t

[IpumepHBIii nepedeHb KOHTPOJIbHBIX U MPAKTUUECKUX 3aad / 3aJaHui




17

He npenycmorpeno

10.5. Meronuyeckue MaTepuaibl, ONPECISIONINE MPOIEAYpbl OLCHUBAHHS 3HAHUW, YMEHHIA,
HaBBIKOB U / WJIM OIBITA ACATEIBHOCTH, XapaKTEPU3YIOLINX 3Tarbl (OPMUPOBAHUS KOMIIETCHIINH,
conepxarcs B [lonoxenusx «O TekynieM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUHOM aTTECTAllUU
cryaentoB ['VAIIL, oOydarommxcss Mo mporpaMmamM BbICIIEro oOpa3oBaHus» U «O MOAYIBHO-
PEUTHUHTOBOM CHCTEME OIEHKH KayecTBa yueOHOU paboThl cTyneHTOB B ['Y Ally.

11. MeToauyeckue yKkazaHus JJisi 00y4ar0IIMXcsl 0 OCBOECHUIO U CIUIJINHBI

HGJ'IBI-O JUCHUIIIMHBL ABJIACTCA IMOJTYYCHUE CTyACHTaMU HeO6XOI[I/IMBIX 3HaHPII>i, YMCHI/Iﬁ n
HaBBIKOB B 00JIaCTH IMPOCKTUPOBAHUA U PCAIN3aAlINH I_II/I(I)IZ)OBLIX u KOM6I/IHI/IpOBaHHbIX YCTpOﬁCTB

Ha OCHOBC IIPOTpaMMHUPYEMBIX JIOTUYCCKHUX MHTCTPAJIbHBIX CXEM.

MeTtoanyeckue ykazaHusi VIt 00y4alOIMXCS 110 OCBOCHHIO JIEKIIHOHHOT0 MaTEepHAIa

OcHOBHOE Ha3HAuY€HUE JIEKLIMOHHOIO MaTepualla — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
ri1yOOKO€ U SICHOE M3JI0KeHHe ydyeOHoro marepuana. HazHaueHue COBpEMEHHOM JIEKIIMK B paMKax
JUCLMIUIMHBL HE B TOM, 4YTOOBI MOJY4YUTh BCIHO HHPOPMALMIO IO TeMe, a B OCBOCHUHU
q)YHZ[aMeHTaJII)HI)IX HpO6JI€M JAUCHUIIIIMHBI, METOAOB HAYYHOI'O IIO3HAHMA, HOBEHUIITNX IIOCTI/I)KGHI/If/'I
HayyHoil  wMblciu. B ydeOHOM  mpomecce  JIeKIMsS — BBIIOJHAET — METO/A0JIOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpMaruoHHyl0 (yHKIHMH. JIeKusi packpbIBaeT NMOHATHUHHBIA ammapar
KOHKPETHOH o0O0jacTu 3HaHUs, €€ MpoOsieMbl, JAaeT LEJNbHOE Ipe/ICTaBIeHUEe O TUCLUIUIMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYIrUMU JUCHUIIIMHAMMU.

[TnanupyemMsble pe3yabTaThl IPU OCBOSHUH 00yYaroIKUMCs JIEKIIMOHHOTO MaTepHraa;

— MOJYy4YCHHUE COBPEMCHHBLIX, HCJIOCTHBIX, B3aMMOCBA3aHHBIX 3H8,HI/II>1, YPOBCHb KOTOPBIX
ONPENIEAETCS LEIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOH pabOThl COBMECTHO € MPENoJaBaTeIeM;

— pa3BuTHEe  NPO(PECCHOHANBHO—JENOBBIX  KadecTB, JIIOOBM K  TNpeaAMeTy U
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJIEHUE HEOOXOAMMOro HHTEpeca, HE0OXO0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IOJIy4YEHHUE 3HAHUI O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
UX Pa3BUTHA Ha OlmKaifime rojsl;

— HAydYuTCad MCTOAHNYCCKU 06pa6aTI>IBaTI> MaTcpuan (BBI)ICJ'I?ITB TJIaBHBIE MBICIN U
MOJIO’KEHUS, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, IOBTOPAThH UX B Pa3IMUHBIX (POPMYJIUPOBKaX);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlexuMOHHBI ~ MaTepuall MOXKET  CONPOBOXKAATHCA  JEMOHCTpalUed  ClIaliIoB |
UCIIOJIb30BAaHUEM pa3JaTOYHOro MaTepuana NpU HNPOBEAEHUM KOPOTKHMX JHUCKycCHl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa NpefocTaBieHus JEKINOHHOIO MaTeprara:

— KOMMEHTApUHU K IPEIbIAYIICH JIEKIUU U OTBETHI HA BOSHUKIINE BOIIPOCHI;

— H3JIOKEHHUE HOBOI'O MaTepHajla 10 pacCMaTPpUBAEMOU TEME;

—  JEMOHCTpAaLMs MPUMEPOB IIPAKTUYECKOr0 IIPUMEHEHHS pACCMOTPEHHOI0 MaTepHala,

— OTBEThI Ha BOIIPOCHI, BOSHUKIIHE B IMPOLCCCC JICKIWH.

Jinst pa3sBUTHS Yy CTYJEHTOB HAaBBIKOB CAMOCTOSITEIBHOTO OBJIAJACHUS TEOPETHYECKUM

MaTepraJioM psad TEM JUCHUINIMHBI HaA JICKOUOHHBIX 3aHATUAX MOKCT OaBaATbCA O630pHO, 4qTo

npeanojaaracT ux CaMoCTOATCIBHOC ACTAJIbHOC U3YUCHUC.
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MeTtoauyeckue ykazaHusi 1151 00y4aroIuXcs M0 MPOXO0KACHUIO JJA00PaTOPHBIX padoT

B xozne BbINOIHEHHUs 1a00PaTOPHBIX PabOT 00YYArOIIMIACS JOJKEH YIIIyOUTb U 3aKpENHTh
3HAHUSI, IPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHON METOJUKON M TEXHUKOW IKCIIEPUMEHTA B
COOTBETCTBUM C  KBaJU(HUKAIMOHHONH  XapaKTepPUCTHUKOW  oOywaromierocs.  BwimomHeHue
7a00paTOpHBIX PabOT COCTOMT W3 SKCHEPUMEHTAIBHO-TPAKTHUECKOM, PacUeTHO-aHAIUTHUECKOM
4acTeH U KOHTPOJIBHBIX MEPOIPUITHH.

Beinmonnenue mabopaTtopHbeIX paboT oOydaroUMMcs SIBJISETCS HEOThEMJIEMOM 4YacThbiO
U3y4eHMs] JAMCLUUIUIMHBI, OIpeAesieMoll ydyeOHbIM IUIAHOM, W OTHOCHTCA K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 33/1a4 y 00y4aromerocs:

— IpHOOpEeTeHHEe HABBIKOB MCCIIEOBAHUS MIPOLECCOB, SIBIEHUN U OOBEKTOB, U3y4aeMBbIX B
paMKax JaHHOW JUCLUILINHBI,

— 3aKpeIUIeHHEe, DPa3BUTHE U JETalu3alus TEOPETHMUECKUX 3HAHUI, IIOJyYEHHBIX Ha
JEKLUSX;

— IOoJIyuyeHHe HOBOM MH(OpMAIMH 10 3y4aeMOH IUCHUIIMHE;

— NPHOOpPETCHHE HABBIKOB CAMOCTOSATEIBHON pabOThI ¢ J1a00paTOPHBIM 00OPYIOBAaHHEM U
npudopamu.

3ananue u TpeOOBaHUA K NPOBEACHUIO J1a00PATOPHBIX padoT

[IpoBenenne maboOpaToOpHBIX pabOT perJaMeHTUPYETCs MpaBWJIAMH OXpPaHbl Tpyda W
TEXHUKU O€30IIaCHOCTH, YyTBEpXkAECHHbIMU pekropoM ['VAIIL. 3anaHue Ha BbINOJIHEHHE
7a00paTOPHBIX PadOT ONpeNeNsIeTcs MPenoaBaTejIeM B COOTBETCTBUU C HACTOSIIEH MporpaMMon
mucuuruinHel  «[IporpaMMupyeMble JIOTUYECKHEe WHTETPAlIbHBIE CXEMBD» M y4eOHBIM IUIAHOM
Hanpasnenus 16.03.01 (Meronnyeckue yka3zaHus MpUBEICHBI B JJIIEKTPOHHBIX pecypcax Kadeapsl)

Ctpykrypa u ¢popma oT4eTa 0 J1a00paATOPHOIi padoTe

Otuer o mnaboparopHoit pabore (mHMKIE paboT) JOMKEH COACpXKaTh CICIYIOIINC
00s13aTeNIbHBIE Pa3/IeIbl:

e THUTYJIbHBIN JIUCT;

e II€JIb BBIIIOJHEHHUS 1TaOOPaTOPHON PabOTHI;

e KpaTKOE M3JIOKEHHE CYTH MPOBOJMUMBIX IKCIIEPUMEHTOB;

o Ppe3yJbTaThl 3KCIIEPUMEHTOB B BU€ TaOJM1L, JIOT-(ailioB, CKPHHILIOTOB, I'paHKOB;

e BBIBOJIBI 110 JTaOOpaTOpPHOI padoTe.

Jomnyckaercss odopmiieHHe 00Iero oTrdyera Mo J1abopaTOPHOMY KypCy IO/ €IUHBIM
TUTYJIBHBIM JIMCTOM, MPU 3TOM Kaxzaas OTAeiabHas pabora (UMKI) OoQOpMIIIETCS OTIEIbHBIM

pas3aenom.

TpebdoBanus Kk opopMIIeHHIO 0TUYETA 0 JIAOOpATOPHOI padoTe

Odopmnenne oryera mo jgabopaTopHON pabOTe TOJDKHO COOTBETCTBOBATH TPEOOBAHUSM
opopmienus TekcToBbIX AokyMeHTOB ['OCT 7.32-2017 u HopMaTuBHBIM jaokymeHTam ['YAII
(https://guap.ru/standart). ITpeamoyTHTENBEHBIM SIBISETCS HCIONB30BaHUE (OpMaTa JTOKYMEHTOB
cornacHo 'OCT P MCO/M3K 26300-2010.

MeTtoanyeckue ykasaHusi AJds O0Oy4alOUIMXCSl MO TNPOXOXKIECHHI0 CAMOCTOSITEbHOM
padoThI

B Xxome BBITONTHEHUS CaMOCTOSITEIBHOM paOOThI, OOYYAIOMIUICS BBHITIOJHAET PabOTy IO
3aJIaHUI0 U TIPU METOJMYECKOM PYKOBOJCTBE IMpEnojiaBareisi, HO 0e3 ero HEemocpeICTBEHHOTO
y4acTHsl.
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Jns oOywaronxcss MO 3a04HOM (opme oO0ydeHus, caMocCToATeNbHas padoTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO padoTy.

B mpomecce BBIMONHEHNS CaMOCTOATENBHONH pPabOTHI, y oOydaromerocs (GpopMUpyeTcs
1esiecooOpasHoe IIaHUPOBaHUE paboyero BpeMeHH, KOTOPOE MO3BOJIAET UM Pa3BHBAaTh YMEHUS H
HaBBIKM B YCBOGHHH WM CUCTEMATU3AIMU IPUOOPETaEMBbIX 3HAHUH, 00eCcIIeunBaeT BHICOKUI YPOBEHb
YCIIEBAEMOCTH B IEPHOJT 00YUEHUs, IOMOTAET MOJIYYNTh HABBIKH MOBBIILICHNS NTPO(PECCHOHATBHOTO
YPOBHSL.

MeroauyecKUMH ~ MaTepualaMH,  HAlNpaBJAIONMMH  CaMOCTOSITEIbHYIO  paloTy
00yJarouumxcs SABISIOTCS:

— y4eOHO-METOMYECKUI MaTeprall 1o JUCLIUILTHHE.

MeToanyeckne yKa3aHusli JIsi 00y4alIIMXCA IO TMPOXO0KIEHUIO MPOMEKYTOYHOM
aTrecTanuu

[IpomexyTounas aTTecTanus oOyJaromuxcs nperycMaTpuBacT OLICHUBaHUE
MIPOMEKYTOUHBIX M OKOHYATEIbHBIX PE3yAbTAaTOB 00ydeHHs Mo auciuruiiHe. OHa BKIIOYAeT B
ceost:

— auddepeHunpoBaHHbIl  3a4yeT — 3TO (QopMa OLEHKH 3HAaHUW, MOJYYEHHBIX
0o0y4JaromuMcsl TPU U3YYCHUH AUCLUUIUIMHBI, MPH BBIMOJHEHHH KYPCOBBIX NMPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEIOBATEIHLCKUX PabOT U MPOXOKIACHUM TMPAKTUK C aTTECTAIMOHHOMW OIEHKON
«OTJIIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

[IpomexyTouHass arTecTalsi MPOBOAMTCA Ha OCHOBE (DOHAA OIEHOYHBIX CPEJICTB,

npuBeneHHoro B 1.10.4 nganHOI pabouel mporpamMMmbl AUCHMIUIMHBL Ha pesynbTupyrounyro
OIICHKY BJIMSIET KaK OTBET Ha BOIPOC, TaK U paboTa 00ydarolierocs B TEYCHHE CEMECTpa.

Cucrema OLEHOK NpH NPOBEACHUM IPOMEXKYTOYHOM aTTecTallud OCYUIECTBIAETCS B
COOTBETCTBUU C TpeboBaHuaMu Ilonoxenuit «O TeKylleM KOHTpOJIE YCIEBAaEMOCTU U
IIPOMEXYTOUHOM arrectanuu cryjneHToB ['YAII, oOywarommuxcs mo IporpaMMaM BBICIIETO
obpazoBanusi» U «O MOIYTBHO-PEUTHHTOBOM CHCTEME OIEHKH KadecTBa Y4eOHOU pabOoThI
ctyneHtoB B 'Y AIy.
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