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1.  Heawn, 3an0aum u IJIaHUPyeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIITIHHE

K OCHOBHBIM TeNsIM  OCBOCHHUS
UHTETPaJIbHBIC CXEMBbI» CIIEYEeT OTHECTH:

— (GopMUpOBaHHE 3HAHHWA O TPHHIMIAX TIOCTPOSHUS CUCTEM YIIPABICHUS HAa OCHOBE
POrPaMMHUPYEMBIX JIOTHUECKUX MHTETPATBHBIX CXEM;

- MOJrOTOBKA CTYACHTOB K JICATEIBHOCTH B COOTBETCTBUU C KBalM(PHUKAIMOHHOM
XapaKTEPUCTHKOW MarucTpa 1o HaIpaBJICHUIO, B TOM YKCiIe (OPMHUPOBAHUE YMEHUH MO aHAIM3Y U
pa3paboTke 3PHEKTUBHBIX MUKPOTIPOIICCCOPHBIX CUCTEM.

K OCHOBHBIM 3agadaM OCBOCHHS JIUCIUTUIMHBI
UHTETPaJIbHBIC CXEMbI» CIICYET OTHECTH:

- OBJIQJICHUE TEOPETUYCCKUMHU U TPAKTUYCCKUMHU METOJaMHU aHajin3a ¥ pa3paboTKu
MUKPOIIPOIIECCOPHBIX CUCTEM Ha OCHOBE IIPOrPaMMHUPYEMBIX JIOTHUECKUX HHTETPATLHBIX CXEM.

OOyuenne mo mucrumuinHe «lIporpaMmmupyemMbie JOTHYECKHE HHTETPAIBHBIC CXEMBbDY
HAIpaBJICHO Ha (OPMHUPOBAHUE Y OOYUAFOIIUXCS CICAYIONIMX KOMITCTCHIIN:

JUCHUITIIMHBI <<Hp01"p AMMUDPYCMBIC  JIOTHYCCKHC

«IIporpammupyemMble  JIOTHYECKHUE

Koa n HammeHoBaHue NHauKaTopbl JOCTHKEHUSI KOMIIETeHIIUH
KOMIIeTeHI M i

TIK-2. Crocoben k | UTIK-2.1. 3Haer oO0mme TEXHUYECKUE TpeOOBaHUS U

MPOBEJICHUIO  UCCIIeOBaHMs | (YHKIIMOHAIbHOE Ha3HAYCHNE aBTOMATU3HPOBAHHBIX CUCTEM

aBTOMATH3MPYEMOT0 OOBEKTA U | YIPABICHUS TEXHOJOTHUYECKUMH MpOIlecCaMH; IpaBHiIa

MOATOTOBKA TEXHHUKO- | pa3paboTKu u oopmneHus TpeOoBaHMi K

HSKOHOMHYECKOTO0 OOOCHOBAHUS | aBTOMATU3HPOBAHHON cucTeme yIpaBJICHUS

CO3/IaHUS TEXHOJIOTHYECKUMH MPOLIECCaMHU.

ABTOMATU3UPOBAHHOU UIIK-2.2. YmeeT ocymiecTBiIsTh cOOp, 00pabOTKY M aHAIU3

CUCTEMBI yIOpaBleHUs | COpaBOYHOW U pedepaTuBHON HHPOPMAIUU TIO OOBEKTY

TEXHOJIOTUIECKUMHU aBTOMATH3AIMH; OCYIIECTBIATH Pa3padOTKy u O(OpMIIATH

poreccamMu. TpeOOBaHUS K AaBTOMAaTH3UPOBAHHOI CUCTEME YIpaBJiCHHUs
TEXHOJIOTHYECKUMH MPOIECCAMHU.
NIIK-2.3. BnameeT cmnocoOHOCTBIO OMPENeNsTh IMepeueHb
BAKHEUIIINX MOTPEOUTETBCKUX byHKIU
aBTOMaTH3UPOBaHHOM CHCTEMBI yHpaBJIeHUs
TEXHOJIOTHYECKUMH TIPOIECCAMHU, WX XapPaKTEPUCTHK W
UCTOYHUKOB 3(PPEKTUBHOCTH; ONPEAEIATh HE0O0XOANMBIE
NaHHble M HHQOpMaIMio a1 (OPMUPOBAHUS OTYETa IO
pe3yibTaTaM 00ciIeI0BaHUs U aHaJIi3a 00BbEKTa YIpaBICHMS;
omnpenensaTe olmue TpeOoBaHMS K aBTOMATH3MPOBAHHOMN
CHCTEME YIPABJICHUS TEXHOJOTHUECKUMH ITPOIIECCAMHU.

2. MecTO0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JlucuumMHa OTHOCUTCA K SJIGKTUBHBIM JMCHUIUIMHAM, (OPMHUPYEMbIM YYaCTHHKaMHU
o0pa3oBaTenbHbIX OTHOIIEHUH 6510Ka b1 «lucuunauHb! (MOIYITN)».

Jucuumnnrza 6azupyeTcs Ha clelyroIuX, IPOHIeHHBIX JUCIUIUINHAX:

- «CucTeMHBIN aHaIM3 B YHpaBJICHUN TEXHUYCCKUMHU CUCTEMAMM)).

Juctummnza ««IIporpammupyemslie TOTHYECKUE UHTErPaIbHbIE CXEMBD) JIOTHYECKH CBSI3aHA
C MocjCAyromuMn JUCHUITIIMHAMU: ((KOMHBIOTCpHI)Ie TEXHOJIOTHHU YIIPABJICHUA B TCXHHYCCKUX
cucremax», «IIpoekTupoBaHnEe MUKPONPOLIECCOPHBIX CUCTEM YIIPABICHUS».

3. CTpykTypa U coaepkaHue TUCUUIINHBI

OO01mmast TpyA0eMKOCTh TUCHIUTUIHHBI COCTaBiseT 4 3aueTHbIX(e) enuHull(sl) (144 vaca).



3.1 Bwuabl yueOHO#H padoThl U TPYA0EMKOCTH

3.1.1. Ounas ¢popma oOydeHUs

(o dhopmam oOyueHus)
3.2.1. Ounas ¢popma o0OyueHus

Ne . KoanuecTBO CemecTpbl
Buna yueOHoii padoThI
n/n 4acoB 2 cemecTp
1 AyIMTOpPHBbIE 3aHATHS 36 36
B Tom uncne:
1.1 | Jlekuuu 18 18
1.2 | CeMuHapCKHe/TPAKTUYECKHUE 3aHATHUS - -
1.3 | JlabopaTtopHbI€ 3aHSATUS 18 18
2 CamocrosiTesibHasi padoTa 108 108
B TtoMm unce:
2.1 | lloaroroBka u 3amuTa JabOpaTOpHBIX paboT 72 72
2.2 | CaMOCTOSITEIbHOE U3YUYECHHE 36 36
3 IIpomexyTOUYHAS ATTECTALHSA
3advet/nud.3adyer/3K3aMeH 3a4er
Hroro 144 144
3.2 Temarudeckuii NJIaH U3Y4YeHUS TN CIUTIITHHBI

TpyaoeMkocThb, yac
AynutopHas paéora =
TERERE
Ne Paznenbl/TeMbl o < % £ & = = £ 2| &8
n/n MHCHANTHHBI 3 = &5 E|l 28 E eS| 5 %
| & |ZE5 £5|Eg |8’
= = % ] Lg ) =) =]
RN s &= | Z
O E = = S
1 Baenenue. 10 2 8
2 Tema 1. Knaccuduxamus [JIMC mo 24 4 20
CTPYKTYPHOM OpraHU3allHH.
3 Tewma 2. Cuctema npOEeKTUPOBAHMS 2 4 ) 20
Quartus II.
4 Tewma 3. fI3bIk onucaHus anmapaTypbl
VERILOG HDL. 26 4 8 20
5 Tewma 4. SI3pIk onucanus anmapaTypbl
VHDL. 26 2 4 20
6 Tewma 5. fI3bIk onucanus anmapaTypbl
AHDL 26 2 4 20
Hroro | 144 18 18 108




3.3 Conep:kanue THCUMIJIMHBI

Bgenenue.

- O6o6menHas crpykrypHas cxema [1IJIVC.

Tema 1. Kmaccuduxarus [IJIMC mo cTpyKTypHOI OpraHU3aIiu.

- Crangaptasie [TJINC.

- Maxpomarpuisl (MACH-ycrpolicTsa).

- Marpuunsie Tabmuibl (MAX-ycTpoiicTBa).

- IIporpamMmMupyeMsble nonb3oBaTeneM BeHTHIbHbIE MaTpullbl (FPGA).

- Cnoxunsie PLD (Complex PLD-CPLD).

- CBUC nporpammupyemoit joruku cMmemannoi apxutektypsl (FLEX).

Tema 2. Cuctema npoextupoBanust Quartus I1

- MapuipyT npoektupoBanus cuctem Ha ocHoBe [IJIMC B Quartus II.

- OcHoBHbIe KOMIIOHEHTHI cuTeMbl Quartus I1.

- [Topsiaok co3aanus MOJIETM Ha OCHOBAHMM BpeMEHHBIX AuarpaMMm B Quartus II.
- [Topsimox co3manus moaenu B popme cxemsl B Quartus I1.

- Onepannonnsie 610ku kommuiaTopa Quartus I1.

- [TpoBepka mpaBuIbHOCTH (HyHKIIMOHHPOBaHUs Mozenu Quartus I1.

- OcHOBHBIE Ollepalliy MPU CO3AaHUU TECT BpeMEHHBIX AuarpamMM B Quartus II.
- Co3ngaHue CHMBOJI MOJIEIU JIJISl HCIIONIb30BaHUS €€ B rpaduieckom penakrope Quartus I1.
- [IJINC ucnonp3yemble npu MoJenupoBanuu B cpeae Quartus I1.

- Penakrop HazHaueHus BbIBOIOB B cpene Quartus I1.

Tema 3. A3b1k onucanua annaparypsl VERILOG HDL

- Omneparopsl. Yucna. Lenu. Peructpel. Bektopsl. MaccuBsbl.

- ITpoexTrpoBaHre KOMOMHAIIMOHHBIX cXeM. Peann3anus Ha ypoBHE JOTMUECKUX BEHTHIICH.

- Peannzanus ¢ moMoIIbIo JOrMYECKUX OMEpaTopoB, ONepaTropa BEIOOPA, YCIOBHOTO ONEepaTopa.

- [IpoexkTpoBaHue MOCIENOBATENBHBIX yCTpOUCTB. I[loBeneHueckas Mozenb. BpemeHHOH
KOHTPOJIb.

- Oneparops! BeTBiIeHUS. LIMKIBI.

Tema 4. A3pik onucanus annapatrypsl VHDL

- OOBEKTHI A3bIKA U UX THUIIHI.

- [TakeTs! u 6ubMMOTEKH. [TapamienbHbIe OepaTopHl.
- ITocnenoBarenbHbIE ONIEPATOPBI.

Tema 5. SA3bik onucanns annapatrypsl AHDL

- CrpykTtypa onucanus npoekra Ha sizbike AHDL. O6mias ctpykrypa.
- KomOuHnanmonHas joruka.

- ITocmenoBarenbHOCTHAS JIOTHKA.

3.4 TemaTnka ceMHHAPCKUX/NIPAKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
3.4.1. CeMuHapcKue/mpakTUYECKUE 3aHATHS
He npexycMoTpeHo yueOHbIM IJIAHOM

3.4.2. JJabopaTopHbI€ 3aHATUSA
JIaGoparopHnast pabota Nel. MccnenoBanne OCHOBHBIX JIOTUYECKHUX 3J€MEHTOB Ha OCHOBE

IporpaMMUpyeMBIX Jjoruueckux uHrerpaibHeix cxeM (IUIMC) B cpene QUARTUS 1.



JlaboparopHast pabota Ne2. CHHTE3 TOTUYECKIX CXEM.
JlaboparopHast pabota Ne3. HcciienoBanre KOMOMHAITMOHHBIX CXEM.
JlaGopaTtopHas pabota Ne4. MccnenoBanue TpUrrepos.
JlaGopaTtopHas padota Ne5. MccnenoBanue perucTpos.
JlabGopaTtopHas padota Ne6. MccnenoBanue JBOMYHBIX CUCTUYNKOB

3.5 TemaTuka KypcOBbIX IIPOECKTOB (KYpPCOBBIX pador)
KypcoBbie paboThl/IPOEKTHI OTCYTCTBYIOT

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecIeYeHne

4.1 HopmatuBHblie 10KyMeHTHI 1 'OCTHI
He npenycmorpeno

4.2 OcHoBHas JuTEpaTypa

1. [Tpumena C.JI. I[IpoexktupoBanue 1udpoBbix cxem ¢ nomombio CAITP MAX+PLUS
II pupmer Altera: Yuedbno-meron. mocobue / C.JI. Ilpumena, E.A. Unpuna. — Mu.: BI'YUP, 2005. —
S52c.

2. bexnemuien JI.H., OpnoB A.H., [TonoBM.I"., Kynpos A.A.,

IlepeBep3eB  A.JI.  MognenupoBaHue  MHMKPONPOLECCOPHBIX ~ CHCTeM Ha  0Oase
MPOrPaMMHUPYEMBIX JIOTUYECKUX HMHTETpalbHBIX cXxeM ¢ ucnonb3oBanuem Verilog HDL u CAIIP
Quartus II: yue6. mocobue / [Tox pen. A.JL. Ilepeepsera. - M.: MUDT, 2014. - 100 c.: u.

4.3 JonmoJHUTeJbHAs JUTEpPaTypa

1. [TortoB A.1O. IlpoexkTupoBanue nudpoBbIX ycTpoilcTB ¢ ucnonaszoBanueM IIJINC:
VYueb. nocodbue. — M.: U3g-so MI'TY um. H.3. baymana, 2009. — 80 c.

2. VYuebnuk mo AHDL. URL: http://studfile.net/preview/6366475/.

4.4 DjekTpoHHBIe 00pa3oBaTe/lbHbIE Ppecypchl

1. https://online.mospolytech.ru/course/view.php?id=4318

[Mopsimok mpoBeneHnst padboT B AUCTAHIIMOHHOM ()OpPMaTe yCTaHABIMBACTCS OTACIBHBIMU
pacropsHKeHUSIMA TIPOPEKTOpa 1Mo y4eOHOH paboTe W/Wii HEHTPOM y4eOHO-METOJMUECKON pabOoTHI.

4.5 JluueH3uoHHoe W  CBOOOJAHO  PpACHpPOCTPaHsAeMOe  IMPOrpaMMHOe
obecneyenue
CAIIP Quartus II, Quartus Prime ¢pupmsr Altera

4.6 CoBpemenHble npogeccuoHAIBbHBIE 0a3bl JaHHBIX M MWH(OPMALHMOHHbIE
CIIPABOYHbIE CHCTEMbI

1. https://www.youtube.com/user/Zefar91

2. https://www.youtube.com/user/tolik7772

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne


http://studfile.net/preview/6366475/
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772

Jlnsi  TmpoBeleHUS JIGKIMOHHBIX 3aHATHH  HEOOXOOMMBI  ayJUTOPUH, OCHAICHHBIC
MYJbTUMEIUHHBIMU IPOEKTOPaMU U 3KpaHaMmHu. [t mpoBeneHus 1adopaTOpHbIX paboT Tpedyercs
KoMmIbroTepHbId Kiace (AB2507, AB2614, AB2618, AB2619)

6. MeTtoanuyeckue peKoMeHAaluu
MGTOI[I/IKa npenogaBanvsa AUCHUIUIMHBI KW peaii3aliiad KOMIICTCHTHOCTHOI'O I1IOAXOJa B

U3JI0KCHUU W BOCHPUSATHH MaTepHalia MpeyCMaTPpUBACT MCIIOIb30BaHUE CIICAYIONIMX aKTUBHBIX U
UHTEPAKTUBHBIX (HOPM MPOBEICHHS Ay TUTOPHBIX U BHEAY TUTOPHBIX 3aHSTHIA:

— ay/IMTOPHBIC 3aHATHS: JICKIIMH, JTA0OpaTOPHBIE pabOTHI, TECTHPOBAHUE;

— BHEAYAUTOPHBIC 3aHATHUS: CAMOCTOSTEIILHOE H3YYCHUE OTICIIbHBIX BOIIPOCOB, MOATOTOBKA
K JJaOOpaTOpHBIM paboTaM.

6.1 Meroauyeckue peKOMeHJAUUU JIs MpPenoJaBarejis IO OpPraHU3alHuu

00y4eHust
Ha IICPBOM 3aHATHUHU I10 TUCHUILJIMHE HCO6XO,Z[I/IMO O3HAKOMUTB CTYACHTOB C IMOPAIKOM €€

u3yudeHus (TemMamu Kypca, (hopMamMu 3aHITUH, TEKYLIETO U MPOMEXYTOYHOTO KOHTPOJIS), PACKPBITh
MECTO M pOJib AUCLUIUIMHBI B CUCTEME HAyK, €€ MPAKTUYECKOe 3HAaYeHUe, IOBECTH A0 CTYACHTOB
TpeboBaHusI K (OopME OTYETHOCTH WM TPUMEHEHHUS BUIOB KOHTPOJIA. Bplmarorcs 3amaHust auis
MOJAFOTOBKU K CEMUHAPCKUM 3aHATHSIM.

[Ipy NOATOTOBKE K CEMHMHAPCKOMY 3aHATHIO [0 MEPEYHIO OOBSABIEHHBIX TEM
IPENoIaBaTel0 HEOOXOAUMO YTOYHUTH IUIAH UX MPOBEACHUS, MPOAYMaTh (POPMYIUPOBKH U
coJiepKaHue y4yeOHbIX BOIIPOCOB, BRBIHOCUMBIX Ha 00CYX/I€HUE, 03HAKOMHTBCS C IEPEYHEM BOIIPOCOB
10 TEME CEMMHapA.

B xone ceMnHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
CEeMMHAPCKOT0 3aHATHA, ONPEACTUTh MOPSJI0K €ro MpOBEeIEHUs, BpeMs Ha OOCYXJAEHUE KaXKIOoro
yuebHoro Bompoca. [IpumeHsss QpoHTalbHBIM oONpoC JaThb BO3MOXKHOCTH BBICTYNHTh BCEM
CTyJI€HTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

[lenecooOpa3Ho B X0/1€ 3aIIUThI JIAOOPATOPHBIX pabOT 3aJaBaTh BHICTYIAIOLIUM U ayAUTOPUU
JIOTIONTHUTEIbHBIE M YTOUHSIOIIME BOMPOCHI C IEJbI0 BBISICHEHUS HMX MO3UIMM 10 CYIIECTBY
00CyX)TaeMBbIX TTPOOIIEM.

Crenyer npeoCcTaBUTh BO3MOKHOCTD BBICTYIIJICHUS C MECTa B BUI€ KPAaTKUX COOOIIEHUI 110
MOArOTOBJIEHHOMY 3apaHee BOIIPOCY.

B 3aKII0unTENBHOM 4YaCTH CEMUHAPCKOTO 3aHATHUSA CIIELY€ET IIOJBECTH €TI0 UTOTHU: 1aTh OLICHKY
BBICTYIIJICHUH KaXJIOTO CTYZEHTa M y4eOHOM IpyMIibl B 1IeIOM. PacKpbITh MONI0XKUTENbHbBIE CTOPOHBI
U HEJOCTaTKU MPOBEJIEHHOTO CEMUHAPCKOTo 3aHATHSA. OTBETUTh HA BOMPOCH! CTYJIEHTOB. BhinaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM pabOTHI IO MOATOTOBKE K CIEAYIOLIEMY 3aHITHIO.

Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTallMii B TUCTAaHIIMOHHOM (popmarte ¢ MpUMEHEHHEM
CUCTeMbI JUCTaHIMOHHOro o0yueHus: yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAaHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTAEIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
yuebHoil paboTe /WM EHTPOM Yy4eOHO-METOINYECKOH paboThI.

6.2 Meroauueckne yKazaHusi 1J51 00y4aOIIMXCH 10 OCBOCHUIO U CIUNIMHBI

CamocrosiTtennpHasi paboTa SBISIETCS OJHMM U3 BHUAOB YyueOHBIX 3aHsaTui. Llens
CaMOCTOSITENILHON paboThl — MPAKTUYECKOE YCBOEHUE CTY/IEHTAMHU BOIIPOCOB, PACCMATPUBAEMBIX B
MIPOLIECCE U3YUEHHUSI TUCIUTIINHBI.



AynuTopHast CaMOCTOATENbHAs padoTa MO AUCHUILTUHE BBITIOIHIETCS Ha YUeOHBIX 3aHATHIX
II0J] HEITOCPEICTBEHHBIM PYKOBO/ICTBOM IIPEIOIABATENs U 110 €r0 33JaHUIO.

BueayautopHast camocrosiTeNnibHas paboTa BBIIOJIHSAETCA CTYAEHTOM 10
npernojiaBaTess, Ho 0e3 ero HenoCPEACTBEHHOI0 y4acTHsL.

3amaun caMOCTOSTENFHON pabOThI CTYICHTA!

- pa3BUTHE HaBBIKOB CAMOCTOSITENIbHON yueOHOW paboThI;

- OCBOCHHE COJIEP>)KAHUS TUCLUILINHBI,

- yriay0JieHHe CoJIepKaHUsl U OCO3HAHWE OCHOBHBIX IOHATHH JUCLUIUIMHBL

- IICTIOJIb30BaHUE MaTepHaia, COOPaHHOTO U MOJyYSCHHOTO B XOJI€ CAMOCTOSTEIIbHBIX 3aHATUI
U1 3P PEKTUBHOM MOATOTOBKH K 3aUeTy.

Bubl BHEAyAUTOPHOI CaMOCTOSITENIbHOM paOOTHI:

- CAaMOCTOATENIBHOE N3Y4YE€HHUE OTENbHbIX TEM AUCLUUIUINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K CEMUHApaM U NPAaKTUYECKUM 3aHATHSM;

- oopMIIEHHE OTYETOB IO BBIOJHEHHBIM JIAOOPATOPHBIM paboTaM M TMOATOTOBKA K HMX
3aluTe.

J1J1s BBITIOTHEHHMSI JTFOO0TO BUAA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STarbl:

- OIIPEJIEICHNE LIEJIU CaMOCTOSATENbHON PabOTHI;

- KOHKpeTH3alus 03HaBaTeNIbHON 3a/1auy;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITENILHON paboTe;

- BBIOOp a/1eKBAaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 3a/1auu;

- IUTaHUPOBAaHUE PAaOOTHI (CAaMOCTOSATEIBHON UITH C TOMOLIBIO IIPENOIaBaTENs) HaJl 3a/laHUEM;

- OCYILIECTBJICHHE B IPOLIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKYTOYHOI'O U KOHEUYHOT'0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BBIMOIHEHUS paOOTHI;

- penexcus;

- Mpe3eHTaIus paboThl WX 3aluTa Ja00paTOPHON PabOTHI.

3aJaHHIO

7. DoH/1 OLIECHOYHBIX CPEICTB
B npomniecce o0yueHHst B T€YEHHE CEMeCTpa UCIIONB3YIOTCSI OIICHOYHBIE CPEJICTBA TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U TPOMEKYTOUYHBIX arTecTaluid. [IpuMeHsroTes cleyonue oneHOYHbIe
CpEelCTBa: TECT, 3alIUTa JA0OPATOPHBIX padOT, SK3aMEH.
O6y‘-IeHI/I€ 10 JUCHUIININHE ((ABTOMaTI/IBaHI/Iﬂ OKCIICPUMCHTAJIBHBIX I/ICCJICI[OBaHI/IfI u
UCTIBITAHUN OOBEKTOB M CHCTEM YIIPABJICHHUS» HANPaBICHO Ha (OPMHUPOBAHHE Y OO0YUArOIIUXCS
CJICAYIOUIMX KOMITETeHIINH:

Koa v HaumeHnoBanue
KOMIIeTeHI MK

NHaukaTopsl 10CTHKEHUS KOMIIETEH MU

[TIK-2. CriocobeH kK mpOBEICHUIO
HCCIIeIOBAHUS
aBTOMATU3HPYEMOTO OOBEKTa H
IMOJTOTOBKA TEXHHUKO-
SKOHOMHYECKOIO0 OOOCHOBAHHMS
CO3/IaHUS aBTOMATHU3UPOBAHHOMN
CHCTEMBI YIIPaBIICHUS
TEXHOJOTHUYECKUMH
MIPOIIECCaMH.

UIIK-2.1. 3Haer o0mMe TexHUYECKHE TpeOOBaHUS U
(yHKIMOHATIbHOE Ha3HAUYEHUE aBTOMATU3MPOBAHHBIX CHUCTEM
VIpaBJICHUS TEXHOJIOTMYECKHMMH TPOIIECCaMM;  IpaBHIIa
pa3paboTku U otopmienus TpeGoBaHUI K
ABTOMATH3UPOBAHHOM cucreMe YIpaBJICHUS
TEXHOJIOTUYECKUMH MPOLIECCAMHU.

NIIK-2.2. YmeeT ocymiecTBisATh cOOp, 00pabOTKy M aHAIW3
CIpaBOYHOW U pedepaTUBHON HHPOPMALUU TO OOBEKTY
aBTOMATH3AIMK; OCYLIECTBISITh pa3paboTKy U OQOPMIISTH
TpeOOBaHUSI K aBTOMATHU3MPOBAHHOW CHCTEME YIPaBICHHS
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TEXHOJOTUYECKUMH MPOLIECCAMHU.

NIIK-2.3. Buageer crnocoOHOCTBIO OMNPEACNATh IEPEUYCHb
BaXHEHIINX HNOTPEOUTETBCKUX byHKIMN
ABTOMAaTU3UPOBAHHON CHCTEMBI yTIpaBJICHUS
TEXHOJIOTUYECKUMHU MIPOIECCAaMH, HX XapaKTEPUCTUK U
UCTOYHHUKOB 3(eKTUBHOCTH; oOmpeneniaTs Heo0XOIUMbIe
JaHHble W WHQOpManuio A (QOpPMHPOBAHUS OTYETa I10
pe3ynbTataM o0CIIeIOBaHMS M aHAIM3a OOBEKTa YIIPaBJICHUS;
omnpeneniaTty oéupe TpeOOBaHUS K AaBTOMATU3MPOBAHHOU
CHCTEME YIPABJICHHsI TEXHOJIOTHYECKUMH IPOLIECCAMH.

7.1 MeToabl KOHTPOJISI M OLIEHUBAHNS Pe3yJIbTATOB 00y4YeHUs

HaumenoBanue [IpencraBnenue
Ne OIICHOYHOTO Kpatkas xapakTepucTuka OleHOYHOTO OLIEHOYHOTO CpeJICTBa
0C cpeacTaa CpeacTea B ®OC

Cuctema cTaHIapTU3MPOBAHHBIX 3aJaHUH,
1 Tect MO3BOJIAIOIIAs aBTOMAaTU3UPOBATh
(T) MpoLenypy HM3MEpeHHsl YPOBHS 3HAHUH U
YMEHHUI 00y4aromerocs.

doHa TeCTOBBIX 3aJaHUI

CpencTBo NpOBEPKM YMEHHHW U HaBBIKOB
MPUMEHITh TMOJY4YeHHbIE 3HAHUA IS 3anaHus 1Ji 31U Th
[pEIIEHNS TPAKTUYECKUX 3a/1a4 C IOMOIIIBIO 1a00paTOpHBIX PadboOT
MHCTPYMEHTAJIbHBIX CPEJICTB.

2 3J1P

7.2 lIkana u KPpUTEPHH OLIEHMBAHUSA Pe3yJIbTATOB 00yUECHUS

DopMa NPOMEKYTOUYHOM ATTECTALUM: 3a4eT.

Oo6s13aTeJIbHBIMU YCJIOBUSIMU TOATOTOBKHM CTYJ€HTAa K NMPOMEKYTOYHOH aTTecTalluu
SIBJISICTCSI BBITIOJIHEHWE M 3aIllUTa CTYJIEHTOM JIA0OPAaTOPHBIX paboT, MPEeayCMOTPEHHBIX pabodeit
MIPOTrpaMMON 1 MPOXOXKICHUE BCEX MPOMEKYTOUHBIX TECTOB HE HIwke, ueM Ha 70% TMpaBUIBHBIX
oTBeTOB. [IpoMekyTOUHBIE TECTUPOBAHUS MOTYT IIPOBOJIUTCSA KaK B ayJUTOPUN YHUBEPCUTETA IO/
KOHTPOJIEM TpernoaBaTelis, TaK U IUCTAaHIIMOHHOM (popmare Ha YCMOTpPEHHUE IPeroaBarers.

HIxaJjia oneHUBaAHUA Onucanne

BreimonHeHsl Bce BUIBI  yU4eOHOW pabOThI, MPEayCMOTPEHHBIE
3a4yTeHo y4eOHbIM TuTaHOM. CTYZE€HT IeMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHUW, HaBBIKOB TIPUBEJACHHBIM B TaOJWIAX IOKa3aTeleH,
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ONepupycT HpI/IO6peTeHHBIMI/I 3HAaHWSIMHU, YMCHUSAMH, HABBIKAMU,
MNPUMCHACT UX B CUTyallUAX MOBBIIICHHON CIOXHOCTH. HpI/I 9TOM
MOT'YT OBITh A0NYHICHbI HCE3HAYUTCIIbHBIC OH_II/I6KI/I, HCTOYHOCTH,
3aTPYAHCHUA IIPU aHAIUTHYCCKUX OIICpalusiax, IIEPEHOCE 3HAHUH U
YMeHI/Iﬁ Ha HOBLIC, HCCTAHAAPTHLIC CUTYAallH.

He 3aureno

He Bomonnen oauH win Oosee BHUIAOB y4uyeOHOW pabOTHI,
NPEIYCMOTPEHHBIX y4eOHbIM IutaHOM. CTYAEHT JIEeMOHCTPUpPYET
HETIOJIHOE COOTBETCTBHE 3HAHUI, YMEHNH, HABHIKOB IPUBE/ICHHBIM B
Ta0NIMIAX IOKA3aTessiM, JIOIYCKAIOTCS 3HAYNTEIbHBIE OIINOKH,
NPOSIBIISICTCS. OTCYTCTBUE 3HAHUM, yMEHHH, HAaBBIKOB MO PSIy
NIOKa3aTelel, CTy/ICHT HCIBITHIBACT 3HAUYNTEIIbHbIC 3aTPyIHEHHUS IPU
OTIEPHPOBAHNY 3HAHUSAMH U YMEHHSIMH TPHU WX NEPEHOCE HA HOBBIC
CHUTYAIHH.

7.3  OueHo4Hble cpeacTBA

7.3.1. Tekymmii KOHTPOJIb

Texynuil KOHTPOJIb BKIIIOYAET MPOXOKIACHUE MMPOMEKYTOUHBIX TECTUPOBAHUN I10 pa3jeiiaM
JUCLUIUIMHBL U 3alIUTy JIaOOpaToOpHBIX padoT. [IpoMexyTO4yHbIE TECTUPOBaHMS pa3MEIlEHbl B
COOTBETCTBYIOILIEM KypCE€ CUCTEMBI TUCTAaHLIMOHHOTO oOyueHusi YHuBepcurera. [Ipumepsl TecToB
Otuetsl 1O Ja0OPAaTOPHBIM paboOTaM pa3MEIIAOTC CTYIACHTaMH B

COOTBETCTBYIOIEM KYPCE CUCTEMbI TUCTAHIIMOHHOTO 00yueHHst Y HuBepcuTeTa. J{ist MoAroTOBKH K
TECTUPOBAHUIO U 3allUTe JabOpaTOpHBIX pabOT B pazjene NPUBEAEH NEpeYeHb KOHTPOJIbHBIX

MMPpEACTaBJIICHbBI HHWIXKE.

BOIIPOCOB.

Pe3ynbpTaThl TEKylIero KOHTPOJIE MOTYT OBITh HCIHOJIB30BaHbl IPH TMPOMEKYTOUHOU

aTTeCTaluu.
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IIpumepsl TECTOBBIX BONIPOCOB

Yactero I[PICKpCTHOI?I CHCTCMBEI SABJISAIOTCA

MC
# OT1BeThI OT3bIB OueHka
A. ®HY 100
IIPEABAPUTEIIbHBIN

B. 0

YCHIIATECIIb
C. KoMITapaTop 0
D. perucTp 0

06K OT3bIB K BONpPOCY:

[lna no6oro npaBUIILHOroO oTBeTa: Bam orBeT BepHBIN.

[lnA no6oro HenpaBUNbLHOro OTBeTa: Barr oTBeT HepaBUIILHBIN.

Moacka3ska 1:

Moka3aTb Konu4yecTBo npaBUNbHbIX HeT

oTBeTOB (Moackaska 1):

Y.qanmb HEKOpPpPEeKTHblIe OTBeThbl HeT

(Mopckaska 1):

Teru:
lNoseonsiem ebibupampe 0OUH UIU HECKOJIbKO MpasusibHbIX 0mMmeemos U3 3a0aHHo20
crucka. (MC/MA)

YacTeio IUCKPETHON CUCTEMBI HE SBIIACTCS vC
# OTBeTbI OT3bIB OueHka
A. ALl 0
B. LAIT 0
C. DSP 0
D. HET NPaBUJIILHOI'O OTBETA 100

O6LWni OT3bIB K BONpPOCY:

[1na nio6oro npaBunbLHOro oTBeTa: Bam orBeT BepHBIN.

[lns no6oro HenpaBUNbHOro oTBETA: Bamr oTBeT HEmpaBUIIBHBIM.

Mopckaska 1:

Moka3aTb KONM4yecTBoO npaBUINbHbIX

oTBeTOB (Moackaska 1): Het

YAanuTb HeKOPPeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

loseosisem ebibupampe OOUH UMU HECKOJIbKO NpasusibHbIX 0meemos U3 3adaHHo20
criucka. (MC/MA)
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N3 kakux COCTaBHIOIINX CHUI'HAJIa MOXXHO HM3BJICYb HH@)OpMaHI/IIO 0

M3MCHCHUAX (I)I/I?)I/ILIGCKOFO HpOHGCC&? MC

Bann no ymonuaHuio:| 1

# OTBeThbI OT3bIB OueHka
A aMIUIUTyJa 0

B. hasa 0

C. 4acToTa 0

D. CIICKTP 0

E. BC€ OTBETHI IPABUJIbHBIE 100

O6LWmMi O0T3bIB K BONpPOCY:

[1ns nro6oro npaBunbLHOro oTBeTa: Barr oTBeT BepHBIi.

[1ns no6oro HenpaBUIILHOIoO oTBeTa: Bam orBeT HenpaBUIIbHBIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBuUnbHbIX

oTtBeTOB ([Moackaska 1): Her

YaanuTb HekoppeKkTHble OTBeTbI

(Mopckaska 1): Her

Teru:

lNoseonsiem ebibupame 0OUH UIU HECKOJIbKO NpasusibHbIX 0mMmeemos u3 3a0aHHo20
criucka. (MC/MA)
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Kaxkas CTaausl HAy4YHOI' 0 UCCIICAOBAHUA MPCAIICCTBYCT

AKCIIEPUMEHTY ? MC
# OTBeTbI OT3bIB OueHka
A TeopeTnueckas cragus 100
B. ITocTaHoBKa 3aa4n 0
C. JlokyMeHTHpOBaHue 0
D. O06paboTKa pe3ynbTaToB 0

06K OT3bIB K BONPOCY:
[na no6oro NnpaBUIIbLHOro OTBeTA: Bam otBeT BepHBIN.
Ansa no6oro HenpaBUNbLHOrO OTBeTa: Bam orBeT HenpaBUIIbHBIN.
Mopckaska 1:
MokasaTk KONIMYECTBO NPaBUNLHLIX ||
eT
oTtBeTOB (Moackaska 1):
YaanuTb HeKoppeKTHble OTBEThI H
eT
(Moackaska 1):
Tern:

lNo3sornsiem abibupamb 0OUH UMU HECKOJIbKO MpasusibHbIX 0meemos u3 3a0aHHO20

criucka. (MC/MA)
AnepTypHOE BpeMS - 3TO viC
# OTBeTbI OT3bIB OueHka
BpeMs, B TCUCHHUC
KOTOPOI'0 COXpPaHACTCA
HCOIIPCACIICHHOCTb MCKIY
A 100
3HAUYCHUEM BBIOOPKH U
BpEMEHEM, K KOTOPOMY OHa
OTHOCHUTCHA.
BpeMs YCTAHOBJICHUS
B.
BEIXOJHOT'O KOJa. 0
cC. BpeMs TpeoOpa30BaHuUs. 0

lMo3sonssem ebibupamb 0OUH UMU HECKOJIbKO MpasusibHbIX 0meemos u3 3a0aHHO20
criucka. (MC/MA)

7.3.2 Bonipochl AJist IPOMEKYTOYHOM aTTeCTANMHU
1. Knaccudukarus [TJIMC mo cTpykTypHOI OpraHU3aIiiy.

2.Cranpaptasie [IJINC.
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. Makpomatpuusl (MACH-ycTpoiicTBa).

. Matpuunsie Tabmunel (MAX-ycTpoiicTBa).

. [Iporpammupyembie 1osp30BatesieM BeHTHIbHbIEe MaTpuIlbl (FPGA).

. Cnoxusie PLD (Complex PLD-CPLD).

. CBUC nporpammupyemoit joruku cMmenannoi apxutektypsl (FLEX).
. MapuipyT npoektupoBanus cuctem Ha ocHoBe [IJIMC B Quartus II..

O 0 39 N L A~ W

. [lepeuniciiure ocHOBHBIE KOMIOHEHTHI cuTeMbl Quartus I1..

10 O6bscHUTE TOPAIOK CO3JaHUS MOJIEJIM HA OCHOBAaHUM BPEMEHHBIX
nuarpamm B Quartus II..

11.06bscHUTE TIOPSAIOK co3nanus Mojenu B hopme cxemsl B Quartus I1..
12. Kakue onepanroHHbIe OJJOKA BXOAAT B cocTaB KommnuisTopa Quartusll..
13. Kak nmpoBepuTh NpaBuiIbHOCTH GyHKIIMOHUpOBaHUA Mojenu Quartusll..
14. ITosicHuTe OCHOBHBIE ONEPALIMH IIPU CO3JAHUU TECT BPEMEHHBIX
nuarpamm B Quartus II..

15. Kak co3gath cCHMBOJI MOJEIH AJIsi UCIIOJIb30BaHUs €€ B rpapuueckoM
penakrope Quartus II.

16. Kakue [TJIMC mMoryT UCTOIB30BaTHCS MPU MOJCIMPOBAHUU B CPEIIE
Quartus II.

17. PenaxkTop Ha3HaueHus BbIBOJIOB B cpezie Quartus 11

18. ITporpammuposanue [1IJIMC.

1951361k onucanus annaparypsl VERILOG HDL. Onepatopsl. Uucina.
enu. Peructpel. Bexkropbl. Maccussl.

20. VERILOG HDL. IlpoekTrpoBaHre KOMOMHAIIMOHHBIX CXEM.
Peanu3zanus Ha ypoBHE JTOTMYECKUX BEHTHIIEH.

21. VERILOG HDL. Peanu3anus ¢ moMoIibio JOTHYECKUX OMEPaTOPOB,
orepaTopa BbIOOpa, YCIOBHOTO OIleparopa.

22. VERILOG HDL. IlpoekTupoBanue nocae10BaTeNbHbIX YCTPOMCTB.
IToBeneHueckas Mozenb. BpeMeHHOM KOHTPOIIb.

23. VERILOG HDL. Onepatops! BeTBineHus. LIMKibI.

24. 31k onucanus annapatypsl VHDL. OOBEKTHI S13bIKa U UX THIIHI.

25. VHDL.ITakets! u Oubnuotexu. [lapannenbHble onepaTopsl.

26. VHDL.IlocnenoBarenbHble ONEPaTOPHI.

27. Ctpyktypa onucanus rpoekta Ha si3bike AHDL. OGmiast ctpykrypa.
28. AHDL. KomOuHanmoHHast TOTHUKa.

29. AHDL. [locnenoBarenbHOCTHAS JOTHKA.



