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1. Henn, 3a1a4n ¥ MJIAHUPYeMble pe3yJbTaThl 00y4eHusl 110 JMCHHUILJIMHE

K ocHOBHBIM 1eJ15IM OCBOCHUS AUCHUIUTMHBI «I[porpaMMHO-0THYECKHEe UHTETpAIbHBIC
CXEMBD» CJIe1yeT OTHECTH:

— U3y4EHHUE IPOrpaMMHUPOBAHUS MUKPOKOHTPOJUIEPOB U UCIIOJIb30BaHUS
MUKPOKOHTPOJIJIEPOB ISl CBSA3U C BHEIITHUMHU CUCTEMAMU B IIPOEKTAaX aBTOMAaTU3ALUU U
POOOTOTEXHUKHU;

— U3y4eHue OOIIMX MPUHIUIIOB MTOCTPOSHUS MUKPOIIPOLIECCOPHBIX CUCTEM YIPABICHUS
pa3IMYHBIMU TEXHUYECKUMHU YCTPOMCTBAMU CPEHEN CII0KHOCTH, a TAKKE CUCTEM HA OCHOBE
[JINC;

— U3y4YeHue NpuéMOB MPOrPaMMHUPOBAHUS PA3IMYHBIX BCTPAUBAEMBIX CUCTEM.

K ocHOBHBIM 3a1a4yaM O0CBOEHHUSI TUCUUILINHBI «[[porpaMMHO-10rH4ecKre NHTETrPAJIbHbIE
CXEMBD» CJIEyET OTHECTH:

— aHanu3 Bo3MoxkHOCcTer MopyJient cemercTB [IJIMC pa3nuuHbIX TPOU3BOAUTEIIECH;

— paccMOTpEHHE Cpeibl pa3pabdOTKU U S3bIKOB IporpamMmmupoBanus coppeMeHHbIx [IJINC;

— CO3JJaHUE KOHKPETHBIX YCTPOUCTB Ha 0cHOBE coBpeMeHHbIX [1JINUC;

— pa3paboTKa MPOEKTOB 3JIEKTPUUECKUX CXEM U JINCTUHIOB IIPOIPaMM.

OO0yuenue no aucuuinHe «lIporpaMMHO-I0rMuecKUe UHTETPAJIbHBIE CXEMBI» HAlpaBICHO
Ha (popMUpOBaHHUE y 00YHAIOLIUXCS CIAEAYIOINUX KOMIETEHIUH:

Koa n HanmeHoBaHMe KOMIETeH Uit NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIUH
HNOIIK -11.1. 3Haer CTPyKTyphl JaHHBIX,
I1K-1. CnocobeH k NOATrOTOBKE TEKCTOBOM M | MCIIOJIb3yeMble JJIsl IPEACTABICHUs TUIOBBIX
rpaduyeckoit yacTen ACKU3HOTO U | ”HQOPMALIMOHHBIX ~ OOBEKTOB,  THIIOBBIC
TEXHUYECKOT O IIPOEKTOB | aIrOPUTMBbI 00paboTkH JAHHBIX;
aBTOMATH3MPOBAHHOW CHCTEMBI YIPABICHHS | COBPEMEHHBIE TEXHUYECKHE W MPOTPaMMHBIE
TEXHOJOTHUYECKUMHU MPOLIECCAMHU. CpeAcTBa  peanu3aly  HMH(OPMAIIMOHHBIX
IIPOLIECCOB; OCHOBHBIE METOABI, CHOCOOBI U
CpEZCTBA MOJTyYeHHsI, XpaHEHHUs], TepepaboTKH
WH(POpPMALMK; OCHOBHBIE YTPO3bI U METOJIBI
o0ecrieueHus UH(POPMALIMOHHOM
0e30IacHOCTH;
NIIK-1.2 YMeeT oCylIeCTBIATh NMOATOTOBKY
MCXOJIHBIX JAHHBIX JUIS pa3pabOTKH MPOEKTa
aBTOMAaTU3MPOBAHHOW CHCTEMBl YIpPaBIECHUS
TEXHOJIOTUIECKUMHU poLeccamu;
dbopMHpOBaTh NperBapUTEIbHbIE MPOECKTHbIE
peIIeH st I aBTOMATU3UPOBAHHON CHCTEMBI
yhopaBieHuss M ee dacreil; (opMupoBaTh
OCHOBHBIE  TPOCKTHBIE  PEHICHUS  JUIS
aBTOMAaTU3MPOBAHHOM CHCTEMBI YIPaBJICHHUS U
ee uacTel; paspabaThiBaTh TEKCTOBYIO U
rpapuuecKyro 4acTu JTOKyMEHTaIH
TEXHUYECKOTO MPOEKTa aBTOMAaTH3NPOBAHHON
CHUCTEMBl YIPABICHHUS TEXHOJOTMUYECKUMHU
IPOIECCaMH.
HNIIK-1.3. Bnaneer crnocoOHOCThIO BHIOMpAThH
anroputMbl U crnocoOsl pabotsl B CAIIP u
IPOTPaMMBI JIJIsl BBITOJHEHUS rpauuecKux 1




TEKCTOBBIX pasnenon MpOEKTa
ABTOMAaTU3UPOBAHHOW CHCTEMBI YIIPABJICHHS
TCXHOJIOTUYCCKUMMU IIpoucccaMu; ONIpCACIATh
HpeBapUTEIIbHBIC PEIICHHS 110 BHIOpaHHOMY
BAapHUaHTy aBTOMaTH?;PIpOBaHHOﬁ CHUCTEMBbI
yIIpaBJICHHS u OTZEJIbHBIM BHJIAM
o0ecIieueHHd; OMpPEACIsITh OKOHYATEIbHBIC
pelieHHss 1O OOLIECHCTEMHBIM BOIPOCAM
aBTOMaTH3HpOBaHHOI>i CHUCTCMbI YIIPABJICHUA,
OIIPE/ICNISATh PEHICHHS II0 TEXHHYECKOMY
00€eCIIeUCHHI0 aBTOMAaTH3UPOBAHHOMN CUCTEMBI
YIOPaBJICHHS;  ONPENENSITh  PELICHUs 10
UH(POPMALIIOHHOMY 00ecTIeYeHnI0
ABTOMAaTU3UPOBAHHOW CHUCTEMBI YIPABJICHHS;
OIIPEACNIATh PELICHUA II0 I[POrpaMMHOMY
00€eCIeYeHHI0 aBTOMAaTU3UPOBAHHON CUCTEMBI
YIIPaBJICHUS.

2. MecTo IMCUMILTHHBI B CTPYKTYpe 00pa30BaTeIbHO MPOrpaMMbl

JlucumiuinHa ~ OTHOCHUTCS K oOs3arenbHOM  9acTH, (OPMUPYEMOH  y4aCTHUKAMH
o0pa3oBaTenbHbIX OTHOIICHUN 0510Ka b1 «lucuummuael (MOLYIN)».

JuctumimHa 6a3upyeTcs Ha CICIYIOIINX, IPOUICHHBIX JUCIUATLTNHAX:

- «MUKpOIIPOIIECCOPHAs TEXHUKAY;

- «ITporpamMmMupoBaHrEe U OCHOBBI AJITOPUTMHUBALIAN.

Hucnurummaa «[IporpaMMHO-JIOTHYECKUE HHTETPAIbHBIC CXEMbD» JIOTUYECKU CBsi3aHA C
noCIeAYIOMEeH TUCIUTUTHHON: «[IpOSKTUpOBAaHUE CHCTEM YIIPABICHHUS.

3. CTpykTypa U cojepkaHue TUCHUIIMHBI

OO61mas TpyA0eMKOCTh TUCHHUTUIHHBI COCTaBiseT 4 3aueTHbIX(e) enuHutl(sl) (144 vaca).
Nzyuaercs Ha 7 cemecTtpe oOydenus. @opma MpoMeKyTOYHON aTTeCTalluu -3a4eT.

3.1 Buabl yueOHO# padoThl H TPYA0EMKOCTH

3.1.1.04nas popma oOyueHus

Ne . KoauuecrBo | Cemectpbl
Buj yueOHoit padoThl
n/n 4acoB 8 cemecTp
1 | AyauTopHbie 3aHATHS 72 72
B ToM uucne:
1.1 | Jlekuuu 18 18
1.2 | CemuHapckue/mpakTUYECKUE 3aHATUS 18 18
1.3 | JJabopaTtopHble 3aHATHUS 36 36
2 | CamocTosiTesbHasi padoTa 72 72
B ToMm uucne:
2.1 | [loxroroBka k 1a00paTOPHBIM U 36 36
CEMHHAPCKUM 3aHSITUSIM
2.2 | CaMOCTOSITEILHOE N3YUCHHE 36 36
3 | IlpoMexyTouHasi aTTecTanus




3auet/aud.3a4eT/s3K3aMeH

3a4CT

Hroro 144

144

3.2 Temaruvyeckuil VIaH U3Y4YeHUS U CHUTIIHHBI
(mo ¢popmam oOyyeHus)

3.2.1. Ounas dpopma oOydeHus

TpynoeMKkocThb, yac
AyauTopHasi pa6ora =
g2 | % |[354|2
Ne Pa3neinbl/TeMbl o ~ 2 % = = = § 2 S s
n/n JUCHUILINHBI @ E =3 g = o = 5 2 3 S
2 5 |EE5 &2 | £2| g4
S | 258 8% | 22| ¢
58 |8 [E°|3
1. | BBenenue. 16 2 3 6 12
2. | Tema 1. Knaccupukanus IIJIUC no 16 4 3 6
CTPYKTYPHO#H OpraHu3amum. 12
3. | Tema 2. Cuctema npoeKTHpPOBAHUS 16 3 3 6
Quartus II.
12
4. | Tema 3. SI3bIk onmucaHus 16 3 3 6
annaparypsl VERILOG HDL. 12
5. | Tema 4. SI3bIk onucanus 16 3 3 6
annapatypsl VHDL. 12
6. | Tema 5. SI3bIk onmucanus 24 3 3 6
annaparypsit AHDL 12
Hroro: 144 18 18 36 72

3.3 Conpep:xkanue TUCUMILIMHBI
BBenenue.

- O6o6menHas crpykrypHas cxema [IJINC.

Tema 1. Knacenduxkanus IIVIMC no cTpyKTypHOi#l OpraHu3anmu.
- Cranpaprasie [IJINUC.
- Makpomarpuisl (MACH-ycTpoiicTBa).
- Marpuunsie Tabmuubl (MAX-ycTpoiicTsa).
- IlporpamMmmupyemsble nosiab3oBaTesieM BeHTHIIbHbIE MaTpullsl (FPGA).
- Cnoxubie PLD (Complex PLD-CPLD).
- CBUC nporpamMmmupyemoit oruku cMemanHon apxutektypsl (FLEX).
Tema 2. Cucrema npoexktuposanusi Quartus II
- Mapuipyt npoektupoBanus cucteM Ha ocHoBe [IJIMC B Quartus II.
- OcHOBHBIE KOMIIOHEHTHI cuTeMbl Quartus I1.
- [lopsinok co3panus MOAENN HA OCHOBAHUN BPEMEHHBIX TUarpaMm

B Quartus IL.
- [lopsimox co3nanus moaenu B popme cxemsl B Quartus 1.
- Onepanmonnsie 6510ku kKommtsitopa Quartus 11
- [IpoBepka npaBuiIbHOCTH QyHKIIMOHUpPOBaHUs Monenu Quartus I1.




- OCHOBHBIE ONIEpALIMU MPU CO3/IaHUU TECT BPEMEHHBIX JIUarpamMm B
Quartus II.

- Cozanre CMMBOJI MOJICNH JJISl HCTIOJIb30BaHUs ee B rpadudeckoMm peaakrope Quartus II.

- [IJINC ucnonszyemsbie npu MojaenupoBanuu B cpene Quartus I1.

- PenakTop HazHaueHus BbIBOJIOB B cpene Quartus 1.

Tema 3. SI3pik onucanua annaparypsl VERILOG HDL

- Oneparopsl. Yucna. [lenu. Peructpel. Bekropel. Maccussbl.

- [IpoexTupoBanre KOMOMHAIIMOHHBIX cXeM. Peanusanus Ha

YPOBHE JIOTUYECKUX BEHTUJIEH.
- Peanu3zanus ¢ HOMOIIBIO JIOTHYECKUX ONEPATOPOB, OIlEpaTopa
BbIOOPA, YCIOBHOI'O OIEpaTOpa.

- [IpoexTupoBanue nocnenoBareabHbIX yCTporcTB. [loBeneHueckas Moaens.
BpeMeHHOl KOHTPOJIb.

- Oneparops! BeTBiIeHUS. LIUKIIBI.

Tema 4. SI3pIk onucanus annaparypsi VHDL

- OOBEKTHI A3BIKA U UX TUIIBI.

- [Taketsr u OuGMoTeKU. [TapaienbHbIe ONIepaTopEHI.

- [locnenoBarenbHble ONIEPATOPHI.

Tema S. SI3pIk onucanus annaparypsi AHDL

- CtpykTypa onucanus npoekra Ha si3pike AHDL. O61mas ctpykrypa.

- KomOunanmonHnas noruka.

- [locnegoBaTenbHOCTHAS JIOTHKA.

TemaTtuka J1adopaTopHBIX padoT

JlabopaTtopHas pabota Nel. UccnenoBanue OCHOBHBIX JIOTHYECKUX
3JIEMEHTOB Ha OCHOBE MTPOTPAMMHUPYEMBIX JJOTHYECKUX WHTETPAJIbHBIX
cxem (IIUC) B cpene QUARTUS II.

JIaGoparopHas pabota Ne2. CHHTE3 JTOTMYECKHX CXEM.

JIaGopartopHas pabota Ne3. MccinenoBanne KOMOMHAIIMOHHBIX CXEM.
JIaGopatophas pabota Ned. MccnenoBanue TpUIrepos.

JlabopartopHas pabota Ne5. HccrnenoBanue perucTpos.

JlabopaTtopHas pabota Ne6. MccnenoBanue JBOMYHBIX CUETUYUKOB.

TeMaTuKa NPAKTHYECKHUX 3AHATHI
[Tpaktrueckoe 3anstue Nel. Cucrema npoektupoBanust Quartus Prime.
[TpakTuueckoe 3anarue Ne2. BBoa onucanus npoekta B cpene Quartus Prime.
[Tpaktuueckoe 3anarue Ne3. MoaenupoBanue mpoekrta B cpene Quartus Prime.
[IpakTuueckoe 3anatue Ned. 3aganue nmapameTpoB ycTpoicTBa B cpene Quartus Prime.
[TpakTuueckoe 3anarue Ne5. Kondurypupoanue MukpocxeMsl B cpene Quartus Prime.
[TpakTuueckoe 3anarue Ne6. [IporpammupoBanue B cpeae Quartus Prime.



3.4 TemaTrnka KypcOBBIX POEKTOB (KypCOBBIX pador)
KypcoBbie paGoThI/POEKTHI OTCYTCTBYIOT

4. Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE 0O0ecIeYeHne

4.1 Hopmatusnsbie 1okyMeHTbI H 'OCTsb1

1. ITpumena C.JI. TIpoextupoBanue uppoBeix cxem ¢ nmomoinisio CAITP MAX+PLUS 11
¢upmer Altera: Yuebno-meron. mocobue / C.JIL Ilpummena, E.A. Unbuna. — Mu.: BI'YHUP, 2005. —

52 c.

4.2 OcHoBHas1 JiUTEpaTypa

2. bexnemuiunes /I.H., Opnos A.H., ITonoBM.T"., Kynpos A.A.,
ITepesepser A.JI. MoaenupoBaHrue MUKPOIIPOILIECCOPHBIX CUCTEM Ha Oa3e

MPOrpaMMHUPYEMBIX JIOTHUECKUX HHTETPANBbHBIX cXeM ¢ ucnonb3zoBanuem Verilog HDL u CAIIP
Quartus II: yue6. mocobue / Ilox pen. A.JIL. Ilepesepsera. - M.: MUDT, 2014. - 100 c.: u.

4.3 JlonoiHuTeIbHAS JIUTEPATypa

1. ITonoB A.}O. IlpoexTupoBanue HuGpPOBLIX YCTPOUCTB C UCTOIB30BAHUEM
[IJIMC: Yue6. mocobue. — M.: Uzn-Bo MI'TY um. H.D. baymana,

2009. — 80 c.

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

4.4 D1eKTpOHHBIE 00pa30BaTeIbHbIEC PeCypPChI
IIpoBenenue 3aHATUI U aTTeCTALUil BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMBbl JUCTaHIMOHHOro o0yueHus yHusepcuteta (CIO-LMS) Ha ocHoBe pa3paboTaHHBIX

Kaeapoii AIeKTpOHHBIX 00pa3oBaTesibHBIX pecypcoB (DOP) no BceM paszzaenaM MporpamMMsl:.

Hassanue DOP

IIporpammHoO-
JIOTUYECKHUE
UHTErPAIIbHBIE CXEMBI

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

Pa3zpaborannbsie DOP BKII04aIOT TPEHUPOBOUHBIE U UTOTOBBIE TECTHI.
ITopsimox mpoBeaeHus paboOT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIEIbHBIMU
pacropsHKeHUSIMA TIPOPEKTOpa 1Mo Y4eOHOH paboTe W/WiH HEHTPOM y4eOHO-METOJMUECKOr padoTHI.

HuTepHeT-pecypchl BKIIIOYAIOT YyUEOHO-METOJMYECKHEe MaTepuaibl B 3JEKTPOHHOM BHJIE,

MMPEACTaBJICHHLIC Ha caiite mospolytech.ru B pa3acliic: ((L[eHTp MaTeMaTu4dCcCKOro 06pa3OBaHI/IH»

(http://mospolytech.ru/index.php?1d=4486,

http://mospolytech.ru/index.php?id=5822);

BapuaHThl KOHTPOJBHBIX 3aJaHUl 1O JWCHUIUIMHE TIPEACTABICHB Ha caiTax:
http.//i-exam.ru, http.// fepo.ru.

TecTsl Mo BEICHICH MaTemaTuke http://function-x.ru/tests_higher _math.html.

Ilone3nsie y‘-IC6HO-MCTO,I[I/I‘-ICCKI/Ie )51 I/IH(I)OpMaI_II/IOHHLIC MaTcepuajibl MPCACTABJICHBI

caulTax:

http://exponenta.ru, hitp.//eqworld.ipmnet.ru/ru/info/mathwebs.htm.

Ha

[lepeuens pecypcoB HHPOPMAILMOHHO-TEIEKOMMYHUKAIIMOHHOW ceTn «HTepHeT» s
OCBOCHMS JUCHUIUIMHBL: Www.matematikalegko.ru>studentu, www.i-exam.ru.



http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://i-exam.ru/
http://function-x.ru/tests_higher_math.html
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

Kaxnplii  cTyseHT oOecneueH HMHIMBHIYAIBHBIM HEOTPAaHWYEHHBIM  JIOCTYIIOM K
AJIEKTPOHHBIM OMOJIMOTEKaM YHUBEPCUTETA

(elib.mgup; lib.mami.ru/lib/content/elektronyy-katalog) k 3yIeKTpOHHO-OMOIMOTEYHBIM
cucreMaM (PJIEKTPOHHBIM OMOJIMOTEKAM )

4.5 JldneH3WOHHOe M  CBOOOJAHO  pacHpoOCTpaHseMoe NPOrpaMMHOe
odecreyeHue

CAIIP Quartus II, Quartus Prime ¢pupmer Altera. I1O e TpeOyer nuiieH3upoBaHMs.

HanmenoBanue | Pazpadorunk I1O | JocTynmHocTh Ccblika Ha Ennnblii peectp
(mpaBood.iagarTen | (JIMIEH3HOHHOE, | POCCHICKUX MPOrpamMM JJisi
b) CcB00OTHO 9BM u B/l (npu naanuuu)
pacnpocTpaHsieM
oe)
Astra 000 JInnen3non https://reestr.digital.go
1. |Linux Common |"PYCBUTEX- HOE v.ru/reestr/305783/?sphrase i
Edition ACTPA" d=954036
MoitOduc 000 JInneH3noH https://reestr.digital.eo
2 "HOBBIE HOE v.ru/reestr/301558/?sphrase i
OBJIAYHBIE d=943375
TEXHOJIOT"
NI Multisim 000 Jlunien3non
3. |10.0. "HOBBIE HOE
OBJIAYHBIE
TEXHOJIOI'U

4.6 CoBpemeHHble NpodeccHOHAIbHBbIE 0a3bl JAHHBIX M MH(POPMALMOHHbIE

CIIPABOYHbIE CHCTEMbI
Ilepeyenns pecypcoB cetu UHTEepHET, JOCTYNHBIX AJI51 OCBOCHHUS QM CUUILINHbI:

Ne HanmenoBanue Ccbuika Ha pecypce JocTynHocrs

NudopmannoHHo-cipaBoOYHbIE CHCTEMbI

JocTynHa B cetn

Stack Overflow https://stackoverflow.com/ HNutepuer 6e3
OTpaHUYCHU N

Nudopmanronnsie

pecypcel Cetu http:// www.consultant.ru JlocTymHO

KoncynbsrantlIntoc

DIEeKTPOHHO-0MO/IMOTEYHbIE CUCTEMbI



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
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Jlanb https://e.lanbook.com/ JlocTynHa B ceTn
HNutepuer 6e3
OTpaHUYCHUM

IPR Books https://www.iprbookshop.ru/ JlocTymHa B ceTH
HNuTtepuHer 6e3
OTpaHUYCHUH

IIpodeccnonanbubie 6a3bI JAHHBIX

ba3za naHHBIX Hay4YHOH http://www.elibrary.ru JloctymHo

ANEKTPOHHON OHOIMOTEKH

(eLIBRARY.RU)

Web of Science Core http://webofscience.com JHloctymHO

Collection —

MOJIUTEMAaTHYCCKast

pedepaTuBHO-

oubnuorpaduueckas u

HayKOMETpHUIeCKast

(6bubmmomeTpuueckas) 6aza

TAHHBIX

Zefar91 https://www.youtube.com/user/Zefar91 | JoctymHo

tolik7772 .https://'www.youtube.com/user/tolik7772 | JloctymHo

5. MarepuajibHO-TeXHHYECKOe o0ecreyeHmne

Jlns  mpoBeAeHHS JIGKIHMOHHBIX 3aHATHH HEOOXOAMMBI  ayJAMTOPHUU, OCHAIEHHBIE
MYJIbTUMEAUHHBIME MPOSKTOPAMH U dKpaHaMu. J[Jig mpoBeeHHs 1abopaTOpHBIX paboT Tpedyercs
KoMmbroTepHBIN Kiace (AB2507, AB2614, AB2618,AB2619)

6. MeToanuyeckue peKoMeHIaluu
MGTO)II/IKa npenoaaBaHvsd JUCHUIIINHBI ((HpOFpaMMHO-HOFI/I‘{eCKI/Ie HUHTCETPAJIBHBIC CXEMbD»

U pealu3anvs KOMIIETEHTHOCTHOTO TIIOAXOJa B H3JIOKEHWHM M BOCIPHUSATHH MaTepuaa
npeaycMaTpuBaeT HCIOIb30BaHUE CIEAYIONUX AaKTUBHBIX M MHTEPAKTHBHBIX (HOPM MPOBEIACHUS
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHHA:

— ayAWTOpHBIC 3aHATHS: JIEKIUH, CEMHUHAPCKUE 3aHATHSA , JadopaTopHbIe pPaOOTHI,
TECTUPOBAHUE;

— BHEAYAUTOPHBIE 3aHATHUS: CAMOCTOSATEIILHOE U3YUEHHE OTJCIIbHBIX BOPOCOB, MOATOTOBKA
K J1a0OpaTopHBIM paboTaMm.

Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
Bo3moxHO mpoBeieHNe 3aHATHI U aTTeCTalllii B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEeMBl JUcTaHIMOHHOTO oOyueHust yHuBepcurera (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadeapoi «MartemaTrKka» JIEKTPOHHBIX 00pa3oBaTebHBIX pecypcoB (DOP) (cm. m.4.4).
ITopsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAETCS OTIECIbHBIMU
pacnopspKeHUSIMU [TPOPEKTOpa Mo yueOHOoU padoTe W/Wiu LIEHTPOM y4eOHO-MEeTOINYeCKO paboThl.


http://www.elibrary.ru/
http://webofscience.com/
https://www.youtube.com/user/Zefar91
https://www.youtube.com/user/tolik7772
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6.1 MerToauyeckne peKOMEHJANUM ISl TNPeENoOAABaTeJi MO0 OPraHU3aAUNHU
00y4eHus1

IIpenonaBaTens opraHu3yeT MpenojaBaHue JUCLUIUIMHBI B COOTBETCTBUM C TPeOOBAHUAMU
"Tlonoxenus 00 oOpraHu3alu 0OpPA30BATEIBHOTO MpPOIEcCCa B MOCKOBCKOM IOJUTEXHHUYECKOM
YHMBEpCHUTETE U ero puinanax", yrBep K IEHHBIM PEKTOPOM YHUBEPCUTETA.

Ha nepBoM 3aHATHH MperioiaBaTelb JOBOJUT JI0 CBEJCHUS CTYJCHTOB COiep)KaHue paboueit
nporpammsl qucuuiuinasl (PI1J]) u npenocrasiiser BO3MOXKHOCTh O3HAKOMIIEHHUS C IPOrPaMMOM.

[IpenonaBaTens 0COOEHHO OOpaIiaeT BHUMaHUE CTYICHTOB Ha:

- BUJbl U (OpPMBI IPOBEIEHUS 3aHATUH IO JUCLUIUIMHE, BKIIOYas MOPAJOK MPOBEICHMS
3aHATUH C MPUMEHEHUEM TEXHOJOTMM IUCTAHLMOHHOIO OOY4YEHMsI M CHCTEMbI JUCTAHLMOHHOI'O
o0yuenus yausepcuteta (CIO mocnonurexa);

- BHJIbl, COJIEpP)KaHUE M TOPSIOK IPOBEACHMSI TEKYIIEr0 KOHTPOJS YCIEBAaEMOCTU B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPE/CTB;

- (hopmy, cozepkaHue U MOPSAOK MPOBEICHHS IPOMEKYTOYHOM aTTECTAIlMM B COOTBETCTBHH
¢ ()OHI0M OLICHOYHBIX CPEACTB, NpeaycMoTpeHHbIM PI1/I.

JIOBOAMT /10 CBEAECHMSI CTYAEHTOB IrpapUK BHIIOIHEHUS YUEOHBIX pabOT, IPEyCMOTPEHHBIX
PIIJ.

HeoOxomuMo ¢ caMoro Hayana 3aHATHH PEKOMEHIOBATh CTYJEHTaM OCHOBHYIO U
JIOTIOIHUTEIIBHYIO JIUTEPATYPy U yKa3aTh IIyTH JOCTYIA K HEH.

B Havasie wiu B KOHIIE ceMecTpa JaTh CIIMCOK BOIPOCOB ISl TOATOTOBKH K IPOMEKYTOYHOU
aTTecTaluy (3K3aMEHy WM 3a4€Ty).

Pexomennyercst ¢akt o3HakomieHus ctyaeHToB ¢ PITJ[ u rpadgukom paGoTel mHCEMEHHO
3a(huKCHpOBaTh MOANUCHIO CTY/IEHTA B JIMCTE O3HAKOMJIEHUs ¢ cofepxkanue PI1/I.

[IpenogaBaTenu, BeAyIMil IEKIMOHHBIE U MPAKTUYECKUE 3aHATHUS, JOJKHBI COITIaCOBBIBAThH
TEMaTU4YeCKUH IUIaH MPAaKTUYECKUX 3aHATUH, HCIOJIb30BaTh EAMHYI0 CUCTEMY OOO3HAueHHIH,
TEPMHHOB, OCHOBHBIX NOHATUN AUCLUILIINHBI.

IIpy DOArOTOBKE K CEMHUHAPCKOMY 3aHSATHI0O 10 IEPEYHI0O OOBSABIEHHBIX TEM

IPEenoJiaBaTeNl0 HEOOXOAUMO YTOUHUTH IUIAH UX MPOBEAEHUs, NMpoayMaTb (OPMYJIUPOBKH U
coJiepKaHue y4yeOHbIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYX/IeHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
110 TeME CEMHHapa.

B xone cemMuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTHYECKYI0 3HAYUMOCTH TEMbI
CEMHUHApPCKOI0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEHUE Ka)JI0ro
yuebHoro Bompoca. [IpumeHsss QpoHTalbHBIM oOmpoc JaThb BO3MOXHOCTh BBICTYIHTbH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHSATHH.

B 3akimrounTensHON YacTH CEMMHAPCKOTO 3aHATHUS CIIEAYET MOABECTH €r0 UTOTH: 1aTh OLIEHKY
BBICTYIIJICHUI KaXKJIOTO CTYACHTA M y4eOHOM IPYIITHI B IIETIOM. PacKphITh MOI0KUTEIBHBIE CTOPOHBI
U HEJIOCTAaTKU MPOBEIEHHOI0 CEMMHAPCKOro 3aHATHs. OTBETUTh Ha BOMPOCHI CTY/IEHTOB. BbinaTh
3a/laHus JJI CaMOCTOSITENIbHOM pabOThI IO MOATOTOBKE K CIEAYIOIIEMY 3aHITHIO.

IlenecooOpa3Ho B XOj€ 3alIUTHl JAGOPATOPHBIX PadoT 337aBaTh BBICTYMAIOIIMM U
ayJUTOPUU JIOTIOJHUTEIbHBIE M YTOYHSIOIIHME BONPOCHI C IIE€JbI0 BBIICHEHUS UX IMO3UIMHA 10
CYLIECTBY 00CYyKIaeMbIX POOIIeM.

Bo3MosxHO mpoBeieHne 3aHATUI U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MpUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro o0yueHus: yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIUBACTCS OTAEIBHBIMH PACHOPSDKEHUSMH TPOPEKTOpa IO
y4eOHOM paboTe u/Wiu IEHTPOM yIeOHO-METOIMIECKONU PaObOTHI.

6.2  Meroanyeckue yKazaHus il 00yYAIOLIUXCS 110 OCBOCHHMIO TUCHHUIIIMHBI
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CTyzeHT ¢ caMOro Hayaja OCBOCHUS JAMCIUIUIMHBI JOKEH BHUMATEIBHO O3HAKOMMTCS C
paboueit mporpaMmmMoi TUCIUILIUHBI.

CryneHTy HEOOXOIMMO COCTaBUTH isi ceOst TpaduK BBHIMOJHEHHS YYEOHBIX paldoT,
npeaxycmotpenHbix PIIJ] ¢ yué€tom TpeOoBaHM Ipyrux ITUCHUIUIMH, HM3Y4aeMbIX B TEKYIIEM
CeMecTpe.

[lpn mpoBepeHMM 3aHATUH W TPOUENYp TEKyIIeW M MPOMEXYTOYHOW aTTeCTalud C
UCITIOJIb30BAaHUEM HHCTPYMEHTOB WH(OPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpasoBanus yHuBepcutera (LMS wmocnommrtexa), Kak BO BpeMsl KOHTAKTHOW pabOTHI ¢
IpernojiaBaTesieM TaK M BO BpPEMS CaMOCTOSITEIbHONH pabOTBhl CTYyHEHT JOJDKEH O0eCIednuTh
TEXHHUYECKYI0 BO3MOYKHOCTH JWCTAHIIMOHHOTO TOAKIIOYEHHs K CHCTEeMaM JUCTAaHIIMOHHOTO
oOyuenust. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIUTh CHTYallMI0 C MpernojaBareieM
JIMCIIUTIIHHBL.

K ceMHHapCKUM 3aHATUSAM CTYJIEHT JOJDKEH MPEABAPUTEIBHO H3YUUTh TEOPETUUESCKUN

MaTcpural 1o COOTBCTCTBYI-OI_Heﬁ TEME.

CamocrosarenbHass paboTa sBIsSeTCS OJHUM M3 BHJOB YyuyeOHbIX 3aHsaTHd. Llensb
CaMOCTOSITENILHON paboThl — NPAKTUUECKOE YCBOECHUE CTYJIEHTaMHU BOIIPOCOB, pacCCMaTpUBAEMBIX B
npolecce U3y4eH!s JUCLUILINHBL.

Bubl BHEAyAUTOPHOI CaMOCTOSITENIbHOM pabOTHI:

- CAaMOCTOATEJIBHOE U3Y4YE€HUE OT/ENbHBIX TEM AUCHUIUINHBL;

- IOATOTOBKA K JICKIIMOHHBIM 3aHSTHSIM;

- IOJITOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

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

J1J1s BBITIOTHEHHMSI JTFOO0TO BUIA CAMOCTOSTEIILHON paboThl HEOOXOAMMO TIPONTH CIICTYIOIIHE
STarbl:

- OIIPEJIEIEHNE LIEJIU CaMOCTOSATENbHON pabOThI;

- KOHKpETU3allys T03HABaTEIbHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

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

- IUTaHUPOBAaHKE PAaOOTHI (CAaMOCTOSATEIHHON UITH C TOMOLIBIO NPENO0/IaBaTeNs ) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B IPOILIECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOI'O U KOHEUHOT0) PE3YJIbTaTOB padOThl U KOPPEKTUPOBKA BHIMOIHEHHS paOOTHI;

- pednexcus;

- Pe3eHTAIUsI CAMOCTOSITEIbHONW PaOOTHI HIIM 3aIlIUTa JTa00paTOPHOM PabOTHI.

7. DoH/1 OLICHOYHBIX CPEACTB

B mportecce 00ydeHus B TeUeHHE CEMECTpPa MCTIOIB3YIOTCS OIEHOYHBIE CPEACTBA TEKYIIETO
KOHTPOJIA yCHI€BACMOCTU U IMMPOMECIKYTOYHBIX aTTeCTaHHﬁ. HpI/IMeHﬂIOTCSI CICOAYIOIUE OLCHOYHBIC
CpEICTBA: TECT, 3alUTa TaOOPATOPHBIX PaboT, SK3aMeH.

OO6yuenne no aucuuruirae «lIporpaMMHO-IOrHUECKHe MHTETPATLHBIE CXEMbD» HAIPABICHO
Ha (OPMUPOBAHKE Y O0YUAIONTUXCS CICTYIONUX KOMIIETEHITAMN:

Ko u HamMeHOBaHue KOMIIEeTeHI U NuaukaTopsl 10CTHKEHUS
KOMIIETeHIIUH

IIK-1. Cnocoben k moaroroBke TekctoBoi u | MOIIK -11.1. 3Haer CTpyKTypbl JaHHBIX,
rpagu4ecKoit qacTen ACKHU3HOTO U | UCHIOJIb3YEMBIE€ JUISl TIPEACTABIECHUS THUIOBBIX
TEXHUYECKOTO MPOEKTOB aBTOMATU3HUPOBAHHON | HH(OPMAIIMOHHBIX 00BEKTOB, TUIIOBBIE
CUCTEMBl  YINpPaBJICHHUS] TEXHOJOTHYECKUMHU | aITOPUTMBI 0OpaOOTKH JAHHBIX; COBPEMEHHbBIE
IPOLECCAMU. TEXHUYECKHE M MPOTrpaMMHBIE  CpPEACTBA
peaizaliui  UHGOPMAIIMOHHBIX  IPOIECCOB;
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OCHOBHBIE METOJBI, CIIOCOOBI M CpelIcTBa
MOJTy4eHUs, XpaHeHwus, nepepaboTku
nH(OPMAILIUK; OCHOBHBIE YTPO3bI U METOIBI
obecnieueHnst ”HPOPMAIIMOHHON 0€30MacHOCTH;
UIIK-1.2 Ymeer oCyLIECTBISATH MOJITOTOBKY
UCXOIHBIX JaHHBIX JUIS Pa3pabOTKH IMPOEKTa
ABTOMATHU3MPOBAHHOW CHCTEMBI YIIPaBIICHUS
TEXHOJOTMYECKUMH Iporeccamu; GopMHpOBaThH
MPEIBAPUTEIILHBIC TPOCKTHBIC PEIICHUS IS
aBTOMATHU3UPOBAHHOW CHUCTEMBbl YIpPABICHUS U
ee JacTeil; GopMUPOBATh OCHOBHBIE TIPOCKTHBIC
pelieHus JUIsi aBTOMAaTU3HPOBAHHOW CHCTEMBI
VOpaBlIieHUST M €€ 4YacTed; pa3pabarhiBaTh
TEKCTOBYIO u rpaduyecKyro 4acTu
JIOKYMEHTAIUU TEXHHYECKOTO MPOEKTa
aBTOMATHU3HPOBAHHOW CHCTEMbI YIPaBIICHUS
TEXHOJIOTUICCKIMH MPOIIECCAMHU.

HIIK-1.3. Biageer criocoOHOCThIO BEIOMPATH
aJIrOpuTMBbI U ciocoObl padotel B CAIIP u
MPOrPaMMBI JIJIs BBITTOJIHEHUS TpadUYecKuX 1
TEKCTOBBIX Pa3J/IeJIOB IMPOCKTA
aBTOMATHU3UPOBAHHOW CUCTEMBbI YIIPaBICHUS
TEXHOJOTUYCCKHMH ITPOLIECCAMU; ONIPEICTIATh
Mpe/IBapUTENIbHbIC PEIICHUS 110 BBIOPAHHOMY
BapHAHTy aBTOMATU3UPOBAHHOU CUCTEMBI
YOpaBlIeHUS U OTACIbHBIM BUAM
o0ecreveHHI; OTPeeNIATh OKOHYATEIIbHBIC
peIIeHus Mo 00IIECUCTEMHBIM BOTIPOCAM
ABTOMATHU3WPOBAHHOW CUCTEMBI YIIPaBJICHHUS,
OTIPEIENATh PEIICHUS IO TEXHUYECKOMY
00eCIeYeHHI0 aBTOMATU3UPOBAHHON CHCTEMBI
YOpaBIEHUS; ONPEAEISATh PEIICHHS 110
MH(OPMALIMOHHOMY 00ECTIEUEHUIO
aBTOMATHU3HPOBAHHOW CUCTEMBI YIIPaBJICHHUS,
OTIPEICIIATH PEIICHUS 110 TPOTrPAMMHOMY
00ecreYeHnI0 aBTOMaTU3UPOBAHHON CHCTEMBI
YIpaBIICHUSI.

7.1  MeToabl KOHTPOJISI M OLICHUBAHUS Pe3YJbTATOB 00y4eHHS

H [IpencraBnenue
AMMCHOBAHHC Kparkast XxapakTepHCTHKa OILIEHOYHOTO OT[EHOTHOTO CPeCTBa
OLIEHOYHOT OCPEACTBA
a pea cpezncTsa B ®OC

Cucrema CTaHIapTU3UPOBAHHBIX 3aJaHUM,

Tect [MO3BOJISOIIAsS aBTOMATH3UPOBATH @DOHJT TECTOBBIX

(T) MPOLENYPY HU3MEPEHUS YPOBHSI 3HAHUW U 3aJlaHUN
yMeHHuilo0yJaromerocs.
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CpencTBO MPOBEPKH YMEHHII M HABBIKOB
MPUMCHATH IIOJYYCHHBIC 3HAHUA JJIA 3a;[aH1/151 JJIA 3alllUThI
pEelIeHrs  MpaKTUYeCKUX  3aJad ¢ | JJabopaTOpHBIX paboT
MOMOIIIBIO MHCTPYMCHTAJIbHBIX CPCACTB.

2 3JIP

7.2. lllkajia 1 KpUTEPUM OLIEHUBAHMS PE3YJIbTATOB 00yUEeHHUS

dopma UTOTOBOI aTTecTallu: 3a4eT.

[IpomexyTouHas arrecTtanus o0yyaronuxcs B Gopme 3auéra IPOBOAUTCA MO pe3yibTaTaM
BBIMIOJTHEHHSI BCEX BUAOB Y4eOHOIl paloThl, MPEeIyCMOTPEHHBIX Y4YeOHBIM IUIAHOM IO JaHHOMN
JUCHUITIINHE (MOI[YJIIO), IIpU 3TOM YUHUTBIBAIOTCA PE3YyJIbTAThlI TCKYIIECTO KOHTPOJIA YCIICBACMOCTHU B
TedeHne cemecTtpa. OIeHKa CTENeHH IOCTIKEHHUS OOYYaIOUMUCS TUIAHUPYEMBIX DPE3yJIbTaTOB
0o0y4yeHUs1 MO JUCUUIUIMHE (MOAYJI0) MPOBOAMUTCS IMpENojaaBaTesieM, BEAYIIMM 3aHATHUS TI0
JUCLUILIMHE (MOIYJII0) METOJIOM 3KCIEpTHOM oueHKU. [1o uToram npomexyTouyHO! aTTecTaliy 1o
JTUCIUILIMHE (MOAYJIIO) BBICTABIISIETCS OL[CHKA «3a4TEHOY» WM «HE 3a4TECHOY.

K uToroBoii arTecranuu AOMyCKAIOTCS TOJIBKO YYaIl[UECs, BHITOJHUBIINE BCE BUbI yUeOHOU
paboThl, MpeaycMOTpeHHbIe paboyeil mporpammoil mo aucuuriuHe «lIporpammHO-IOrHYecKue
UHTETPAIBHBIE CXEMBI».

Ixana
Onucanue
OLlCHUBAHMS
BrimonHensl Bce 00s3aTelbHbIE YCIOBUS TMOATOTOBKH CTYIEHTAa K
MIPOMEXYTOUYHOM aTTECTALUU, MPEAYCMOTPEHHbIE MPOrPAMMON JTUCLUUILINHBI.
CTyneHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHM, YMEHHM, HaBBIKOB
3 MPUBEJICHHBIM B TaONMWIax TMoOKa3aTeled, Onepupyer MNpPHOOPETCHHBIMU
AYTEHO

S3HaHUAMU, YMCHHUAMHA, HABbIKaAMU, IPUMCHACT UX B CUTyallUAX MOBBITIIEHHON
CJIOKHOCTH. HpI/I 9TOM MOTYT OBITH JO0MYIICHbBI HE3HAYHUTCIbHBIC OIHI/I6KI/I,
HCETOYHOCTH, 3aTPYAHCHUS IIPU AHAITUTUYCCKUX OIICpaluiaAX, IICPECHOCC 3HaHUH
n YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

He BoimonHeHsl  00si3aTebHBIE YCIOBHUS TMOATOTOBKU CTYACHTA K
IIPOMEKYTOYHOM aTTECTALMH, ITPEAYCMOTPEHHBIE ITPOTPAMMOMN JUCLUILIMHBI,
WNJIN cryneHT NEeMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUM, YMEHUU,
He 3aureno HAaBBIKOB  TMPHUBEACHHBIM B  Ta0NMIIAX  [OKaszaTejeil, JOmycKaroTcs
3HAYUTENIbHBIE OMIMOKH, TIPOSBISETCS OTCYTCTBUE 3HAHUHN, YMEHUI, HABBIKOB
10 psALy MOKa3aTeNel, CTYAEHT UCIIBITBIBAECT 3HAUYUTEIIbHBIE 3aTPYAHECHUS [IPU
ONEPUPOBAHUH 3HAHUSIMU U YMEHUSIMH MPH UX IEPEHOCE HAa HOBBIE CUTYallHH.

7.3. OueHOYHBbIE CPEACTBA

7.3.1. Tekymmii KOHTPOJIb
Texymuii KOHTPOJIb BKIIIOYAET IPOXO0XKAECHNUE IPOMEKYTOUHBIX TECTUPOBAHUMN 110 pa3esiaM
JUCIUIUIMHBL M 3aIlIMTy J1abopaTOopHBIX paloT. IIpomexyTouHble TECTUPOBAaHUS pa3MEIICHHI B
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COOTBETCTBYIOIIEM KypCe€ CHCTEMbl TUCTAaHIIMOHHOTO 0OydeHus YHuBepcureTa. IIpumepsl TecToB

npencTaBieHbl Huke. OTdeTsl TO JaOOpaTopHBIM paboTamM pa3MEIIaloTCsl CTyISHTaMH B
COOTBETCTBYIOIIIEM KypCe CUCTEMBbI TUCTAaHIIMOHHOTO 00yueHus: YHUBepcuTeTa. J[1s MOAroToBKH K
TECTUPOBAHUIO U 3aIIUTE Ja00paTOPHBIX paboT B pasnene 3.7.1.1 npuBenéH nepeyeHb KOHTPOIBHBIX
BOIIPOCOB.

Pe3ynpTarel TEKyLIEro KOHTPOJIE MOTYT OBITh HCIHOJIB30BAaHbl IPU IPOMEKYTOUHOU
aTTeCTallUU.

IIpumepbI TeCTOBHIX BONPOCOB

1. Knaccugukarnus [IUIMC. Ha kakue Tpu knacca npunaro genuts [TJIMC?{
PLA, PROM, PAL

SPLD, CPLD, FPGA

MACH, MAX, FLEX

}

2. Knaccudukanus [IJIMC. Ha kakue tpu knacca aensres [IJIMC SPLD?{
MACH, MAX, FLEX

SPLD, CPLD, FPGA

PLA, PROM, PAL

}

3. Knaccugukanus [IJIVMC. Kakue matpunst B [IJIMC tuna PLA?{
Tonpko matpuna 1

Tonbko marpuna MJIN

Marpuua 1 u matpuna UJIN

}

4. Knaccugukanus [IJIMUC. Kakue matpunst B IIJIMC tuna PROM?{
Tonbko Marpuna 1

Tonbko marpuna MJIN

Marpuna 1 u marpuna MJIN

}

5. Knaccudukanus [IJIUC. Kakue [TJIMC umeroT Hanbosabiee MaKCUMaIbHOE KOJIUYECTBO
JIOTUYECKUX BEHTUIICH? {

CPLD

FPGA

}

6. Kmaccudukamus [TJIMC. Kakue [TJIMC umeroT rapaHTUPOBAHHOE BPEMS 3aJI€PIKKHU 7 {
CPLD
FPGA

}

7. Knaccudukanus [TJIMC. B uém otnuune [TJIMC tuna PAL u PLD?{
B PAL noGaBieHsl Tpurrepsl

B PLD noGaBieHbl TpUTTEPHI

B PAL no0aBieHbI 10rH4eCKUe BEHTHIIN

B PLD no0aBieHbI 10rH4eCKUe BEHTHIIN
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Bomnpocel 1u1s 3aiiMThI JIAa00OPATOPHBIX padoT

K nmaboparopnoii padote Nel.

1. Pacckaxkure, uro takoe ITJIMC?

2. Kakosbl npeumyiectsa [TJINC?

3. Uro takoe ¢aiin koupuryparuu [IJINC?

4. Kakum o6pazom mpousBoautcs koHpurypuposanue [TJIC?

5. Ha3znauenue cuctemMbl aBTOMAaTU3MPOBAHHOTO MpoeKkTHpoBanus Quartus
II.

6. Otanbl co3nanus npoekra B cucreme Quartus II.

K naboparopnoii pabore No2.

1. Uto takoe CIHD?

2. Yto takoe CKH®?

3. Kak 3anucare CJJH®, ucmonb3yst Ta0IHUIy HCTUHHOCTH yCTPOMCTBA?
4. Kak 3anmucats CKH®, rcronb3yst Ta0IMIly HCTUHHOCTH yCTPOWCTBA?
5. Kak pa3zpaboTtarh cxemy JIOTHYECKOTO YCTpOoicTBa, ucnoib3ys CAHD?
6. Kak pa3zpaboraTh cxemy JOrH4ecKoro ycrpoiicraa, ucnoiniyss CKHO?

K naboparopnoii pabore No3.

1. ITpunnumn paboTel aemmdparopa.

2. Kak cuHTe3upoBath AemmdpaTop ¢ NpOU3BOIBHOMN pa3psiHOCTHIO?
3. Kak paboraer mmudpatop?

4. N300pa3zute TabIuIly ICTUHHOCTHU IUpaTopa.

5. Kak paboraer mpeoOpazoBaresib Koja IJisi CEMUCETMEHTHOTO
WHIUKaTopa?

6. Kak ycTpoeH ceMHCcerMEHTHBIN UHAUKATOP?

K naGoparophoii paGote Ne4.

1. Yem onpenensiercs ObICTpoieiicTBHE TpUrrepa?

2. Haueptuts cxemy RS-Tpurrepa na nmornueckux snementax « MJIN-HE»
Y TIOSICHUTD IIPUHIIUII €r0 paboThI.

3. [Touemy JK-Tpurrep Ha3pIBaeTCsl YHUBEPCATBHBIM?

4. TlossicauTh MO TabnHIle Mepexo10B padboty D-Tpurrepa.

5. Kakoii xapakTepHoii 0cO0€HHOCTBIO 00JIafaeT MepUOIUECKas
IIOCJIE0BATEIBHOCTh UMITYJILCOB Ha BXone T-tpurrepa?

6. CriocoObl onucaHus MOCIe10BaTeIbHBIX HU(PPOBBIX YCTPOUCTB.

K naGoparophoii pabote Ne5.

1. HaznaueHue peructpos.

2. [1o xakuM npu3HaAKaM KJIaCCUPUIIMPYIOTCS PErUCTPhI?
3. Uem ompeensieTcst pa3psiAHOCTh PETUCTPOB?
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4. Ha3znaueHue napasuielbHOTO PErucTpa.
5. OOBSCHUTD NPUHIMI PAOOTHI MOCIIEIOBATEIBHOTO PETUCTPA.
6. OOBSCHUTH NPUHIMI PAOOTHI MAPAIICIEHOTO PETUCTPA.

K naboparopnoii padote Neb6.

1. OOBACHUTH MPUHIUI PAOOTHI CYMMHPYIOIIETO CUETYHKA.

2. I300pa3uTh BpeMEHHBIC THarpaMMbl pa0OThl CYMMHUPYIOIIIETO
CUCTUHKA.

3. OOBSICHUTD IPUHIIUI PAOOTHI BEIYUTAIOIIETO CUSTIHKA.

4. N300pa3uTh BpeMEHHBIC JUarpaMMbl paOOTHI BEIYUTAIOIIETO CUCTUHKA.
5. OOBSICHATD IPUHIIUI PAOOTHI CUETYMKA C MPOU3BOJIBLHBIM MOTYJIEM
cyera.

6. Kimaccudukamus cC4eTYuKOB.

7.3.2 Bonipochl 11 IPOMEKYTOUYHOM aTTeCTALMH
[lepedyeHpb BOMPOCOB K 3a4eTy

Kon
Bormpoc poBepsieMoin
KOMIIETEHIIMH

1. Knaccuduxkanus [TJIMC no cTpyKTypHOU opraHu3aiuu. I1K-1
2.Crannaptasie [IJINC. ITK-1
3.Makpomarpuniel (MACH-ycTpoiicTBa). ITK-1
4. Martpuunsle Tabnuubl (MAX-ycTpoiicTBa). ITK-1
5. [IporpamMmMupyemsbie 1mojp3oBaresieM BeHTHIbHbIE MaTpHIlsl (FPGA). ITK-1
6. Cnoxkubie PLD (Complex PLD-CPLD). IK-1
7. CBUC nporpamMmmupyeMoii joruku cMemanHoi apxutektypsl (FLEX). IK-1
8. MapupyT npoektupoBanus cucteM Ha ocHoBe IIJIMC B Quartus II.. IK-1
9. [lepeunciure OCHOBHBIE KOMIOHEHTHI cuTeMbl Quartus I1.. ITK-1
10. O6bsicHUTE MOPSAJIOK CO3/1aHUS MOJIETH Ha OCHOBAaHUH BPEMEHHBIX ITK-1
nuarpamm B Quartus I1..
11. O0bsicHUTE NOPSAOK co3AaHusi Moenu B hopMme cxeMbl B Quartus II.. ITK-1
12.Kakue onepaiinoHHble OJOKH BXOAST B cocTaB kommuisitopa Quartus I1.. IK-1
13. Kak mpoBeputh npaBWiIbHOCTh hyHKIIMOHUpOBaHUs: Moaenu Quartus II.. ITK-1
14. ITossicHUTE OCHOBHBIE ONEpPALIUU IIPU CO3/IaHUU TECT BPEMEHHBIX TUAarpaMM ITK-1
B Quartus II..
15. Kak co3gath CUMBOJI MOJIENH JJIsl MCTIOJIB30BaHUS €€ B TrpaduueckoM ITK-1
penaktope Quartus II.
16. Kakue ITJIMC moryT ncnosib30BaTbes IpU MOAEIUpPOBaHUN B cpene Quartus ITK-1
II.
17. Pegaktop Ha3HaueHus BEIBOAOB B cpene Quartus I1. ITK-1
18. Ilporpammuposanue IIJIMC. ITK-1
19.513p1x onucanus anmapatypsl VERILOG HDL. Onepatopsl. Hucna. Lenwu. IK-1
Peructpsl. Bekropsl. MacCUBBL.
20. VERILOG HDL. TIlpoexTupoBanue KOMOMHAIIMOHHBIX cxeM. Peanu3zanus IK-1

Ha YPOBHC JIOTUUCCKHX BEHTHUJICH.
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21. VERILOG HDL. Peanu3anus ¢ HOMOLIbIO JIOTHYECKUX ONIEPATOPOB, ITK-1
orepaTopa Bpl0Opa, YCIOBHOT'O OllepaTropa.

22. VERILOG HDL. IlpoekTupoBanue nociae10BaTeNbHbIX YCTPOMCTB. IK-1
[ToBenenveckas Mmoaesnb. BpeMeHHON KOHTPOJIb.

23. VERILOG HDL. Onepatops! BeTBiaeHus1. LIMKIIbI. ITK-1
24. SA3pik onucanus anmnaparypsl VHDL. OOBEKTHI si3bIKa M UX THIIBL. ITK-1
25. VHDL.ITakeTsr u 6ubnuoteku. [lapanienbHbie onepaTopsl. ITK-1
26. VHDL.IlocnenoBaresibHbIE ONIEPATOPHI. IK-1
27. CtpykTtypa onucanus npoekra Ha s3pike AHDL. O6mias ctpykrypa. ITK-1
28. AHDL. KomOuHanronHast JIOTUKa. IK-1
29. AHDL. IlocnenoBaTenbHOCTHAS JIOTUKA. T1K-1




