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AHHOTaNU

JucuunnuHa  «BcTpauBaeMble  MHKpPOIPOLIECCOPHBIE  CHUCTEMBI»  BXOIUT B

00pa30oBaTeNIbHYI0 IPOrpaMMy BBICIIEro OOpa30BaHUs — IpPOrpaMMy MarucTpaTypsl IO
HampasieHuio mnoarotoku/ creruanbHocTH 09.04.01 «MHbopMaTHKa W BBIYMCIHTEIbHAS
TEXHUKa» HalpaBJIEHHOCTH «MynbTUMEIUIHbIE HPUIIOKEHUS co CJIO’KHBIMU

M0JIb30BATEIbCKUMHU HHTEep(eiicaMu (BUPTYyaibHasi M JONOJIHEHHAs pealbHOCTH)». Jucuuminna
peanmmu3yetcs kadenpoit «Ned4y,

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEIYIONIMX KOMITETCHIINIA:

I[IK-1 «CmocobeH TpoeKTHpOBaTh  CIOXKHBIE T'pa@UYeCKHe  IOJb30BaTEIbCKUE
uHTEepdEich (BUpTyalbHas U JOMOJHEHHAS! PEAIbHOCTD)»

Copep:xaHue TUCHUILUIMHBI OXBAaTHIBAET KPYT BOIPOCOB, CBSI3aHHBIX CO CIeNU(UIECKUMU
MOJXO0JaMH K CO3/IaHUIO0 U MPUMEHEHHUI0 MHUKPOIPOLECCOPHBIX CUCTEM BCTPAaWBAEMOI0O KJlacca
HA  OCHOBE CEMEHCTB  COBPEMEHHBIX  MHKPOIIPOLIECCOPHBIX  YCTPOMCTB  MHPOBBIX
IIPOU3BOJUTEIICH.

[IpenogaBanne AMCHUIUIMHBI MpEAyCMAaTpUBaeT cienyromue (QopMbl OpraHu3aluu
yueOHOro rnpoiiecca: 1abopaTopHble pabOThl, MPAKTUYECKUE 3aHATUS, CAMOCTOATEIbHAs paboTa
CTYyJCHTA.

[IporpaMMoil IUCHUIUIMHBI TPETYCMOTPEHbI CIEAYIOLIME BUABI KOHTPOJIA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OOmast TpyA0EeMKOCTh OCBOSHUS JHUCUUILIMHBI COCTaBISCT 6 3a4eTHBIX enuHull, 216
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUIMHE «PYCCKUN»



1. IlepedeHb IIAHUPYEMBIX PE3YJIBTATOB OOYUCHHMS 110 TUCLMILIIMHE

1.1. Tlenu npenogaBaHusi JUCIUTUTMHBI
Ilenp mpenopaBaHusi OUCLUIUIMHBI — O3HAKOMJIEHHE CTYIEHTOB CO CHEHM(UKON cOo3AaHus U
IPUMEHEHHUS MUKPONPOLIECCOPHBIX cHucTeM BceTpauBaemoro kiacca (BMIIC) na ocHoBe
CEMEHCTB COBPEMEHHBIX MHKPOIPOLIECCOPHBIX  YCTPOWCTB MHUPOBBIX IPOU3BOAUTENEH,
NOJy4eHHEe 00YJaroIMMIC He0OXOAUMBIX M HaBBIKOB B oOsiacTu pa3padotku BMIIC.

1.2. JlucuuniavHa BXOAMT B  COCTaB  4acTH, (HOpPMUPYEMOH  y4acCTHHUKaAMU
00pa30BaTeNbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OIl BO).

1.1. IlepeueHp IUIAHUPYEMBIX PE3YJILTATOB OOYUEHUS 110 AUCLUILIIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMiCS AODKEH 00JaiaTh CIleTyIOIUMHU
KOMIIETEHIISIMUA WM UX YacTAMHU. KoMmneTeHIMu 1 MHAMKATOPBl UX JTOCTUXKEHUS NPUBEIEHBI B
tabsune 1.

Tabnuua 1 — IlepeyeHb KOMIETEHIMHA U MHIUKATOPOB MX JTOCTUKEHUS

Kareropus (rpynna) Kon n Koxa v HanMeHoBaHNME HHIUKATOPA JOCTHKEHUS
HauMEHOBaHUE
KOMIIETEHIH KOMIIETEHIH
KOMIIETEHIIUH
I1K-3 Cnocobex
I1IK-3.3.1 3HaTh aKTyaJIbHYI0 TEPMHHOJIOTHIO,
paspabarbIBaTh
CEHCOMOTOPHBIE U IICUXOJIOTUYECKUE
CJIOXHbIE
XapaKTepUCTUKH YelloBeKa, (PyHKIIMOHAJIbHbIE
H0JIb30BaTEIbCKHUE

TpeOOBaHUs, BUJIbI, ApXUTEKTYPBbI, AATOPUTMBI,
COBPEMEHHBIE IPOIPAMMHBIE U allllapaTHBIC
CPEICTBA, METOBI U CPEACTBA IIPOCKTUPOBAHUS U

uHTEep(dechl TuIa
BUpPTYyaJIbHAs U

CMeIIaHHas
[TpodeccronanbHbIe CATBHOCTE MIPOrpaMMUPOBAHUS, STAlbl CO3JJaHUS,
KOMITETEHIHH p CTaHJAPTHI, 00JIACTH U TIPUMEPHI TPUMEHEHHS
(momostHeHHAs
IIK-3.Y.1 ymeTp coCcTaBIsATh TEXHUYECKOE
peasbHOCTh U
3aJjaHre, BBIOMPATh TEXHOJIIOTUU U HHCTPYMEHTHI
JIOTIOJTHEHHAs
peanu3anuu, pa3padbaTelBaTh apXUTEKTYPy
BUPTYaJIbHOCTb) JJIs1
CLLIOHT CHCTEMBI, IIPOTOTHITHI AITOPUTMOB H ITPOTPaAMM,
P OLIEHUBATh IPUTOTHOCTH UCIIOJIB30BAHHUS,
npodeccuoHaNbHBIX
sanau COCTABIISITh TEXHHUYECKYIO JOKYMEHTAITUIO

2. Mecro nuctutuinHbEL B cTpykType OI1

JucuunnrHa 6a3upyercss Ha 3HAHMUAX, paHee MPUOOPETEHHBIX OOYUYaAIOIIMMHUCS NMPH HU3YyYEHHUH
CJICAYIONINX JTUCIUILINH:

— BpruucnmTensHbIe CHCTEMBI

— CocTosiHHE U TIEPCTIEKTUBEI Pa3BUTHSI MUKPOITPOIIECCOPHBIX CHCTEM

— Crenuan3upoBaHHBIE MUKPOIIPOIIECCOPHBIE CHCTEMBI.
3HaHUs, TMOJNyYeHHblE NpPU M3YyYEHUHM MaTepuaja JaHHOM JMCUMIUIMHBL, MMEIOT Kak
CaMOCTOSITENIFHOC ~ 3HA4YeHWE, TaK MW  HCIOJB3YIOTCS TPU  TIOJATOTOBKE  BBITYCKHOMH
KBaJTM(PHUKAIIMOHHOHN paboThI.

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
Jlanapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHUJIOB yueOHOU
paboTHI TT0 TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJO0EMKOCTH 10 CEMeCTpaMm) MPEICTAaBICHBI B
TaomIe 2.




Ta6mmia 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

TpynoeMKocTh 1o

Bun yuebHO# paboTh Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmp oucCyunIUHbLL, 6/ 216 6/ 216
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHule 3anamus, BCETO vac. 34 34
B TOM YHCJIE:
nexuu (JI), (gac)
npaktuyeckue/cemunapckue 3aastus  (113), 17 17
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac) 36 36
CamocmoamenvHnas paboma, Bcero (4ac) 146 146
Buo npomesicymounoit ammecmayuu: 3ayer, s, s,

nudd. 3auer, sx3amed (3ager, [udd. 3au, Dk3.)

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHIUILIMHEI 110 pa3ieiiaM 1 BUAaM 3aHATUMN.

Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Pa3aensl, TeMbl AUCHUIINHBL, UX TPYAOEMKOCTh

Pa3nennl, TEMBI TUCIIUMILINHBL HeKHHH H3 (C3) P KII CPC
ACTEL, et (dac) (dac) (qac) (dac) (qac)
Cemectp 3
Paznen 1. O6mactu npuMeHeHus, Kiaccuduxarus 4 4 24
u cneuuduxa BMIIC
Paszen 2. DiieMeHTHas 6a3a ¥ OCHOBBI 6 6 40
npoektupoBanusi BMIIC
Pazznen 3. PazpaboTka nporpaMMHOTo 6 6 60
obecnieuenust BMIIC
Paznen 4. O6ecneuenne nanexxnoctu BMIIC 2 2 20
Hroro B cemecTpe: 18 18 144
Utoro 0 18 18 0 144

4.2. CopnepskaHue pa3/ieioB U TEM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATUI NPUBEACHO B TabmuIle 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIIMOHHOT'O IUKJIA

Howmep paznena

HaszBanue u conepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

VY4eOHbIM MJIaHOM He MPEAYyCMOTPEHO

4.3. IlpakTtuyeckue (ceMUHApPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIEHBI B Ta0IHIIE 5.




Tabmuua 5 — [IpakTuyeckue 3aHATHs U UX TPYJOEMKOCTb

Ne
No Tembl TMPAKTHYECKHX T y— TpynoemkocTs, | paszueina
n/m 3aHATUH (dac) JTUCITATI
JIHBI
Cemectp 3
1 | OGnactu MPUMEHEHUS, | PEIICHHE CUTYallMOHHBIX 3a/1a4 4 1
KJIacCU(UKALIUS u
crenudura BMIIC
2 | DnemeHTHas 6aza U | pelIeHHEe CUTYallMOHHBIX 33]a4 6 2
OCHOBBI  ITPOEKTUPOBAHUS
BMIIC
3 | DTamnbl KU3HEHHOTO IMKIIa UTPOBOE MIPOCKTUPOBAHHE 6 3
TEXHUYECKOTO M3/ICIHSI
4 | OOGecrnieueHue HaJIEKHOCTU WUTPOBOE MTPOECKTUPOBAHUE 2 4
BMIIC
Bcero 18
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBECHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBanue nabopaTtopHbIx padboT Tpynoemkocts, | pasnena
n/m (gac) JUCLIATT
JIUHBI
Cemectp 3
1 | 3y4yeHue Bo3MOKHOCTEH cpesbl pazpaboTku Altera 2 1,2
Quartus
2 | PaGora B cpene Altera Quartus 1Mo mpoOeKTUPOBAHUIO 4 3
BMIIC ¢ ucnonp3zoBanuemM OJ0K-ararpaMm
3 | Pabota B cpene Altera Quartus mo mpoeKTHPOBAHUIO 4 3
BMIIC ¢ ucnons3zoBanuem si3pika AHDL
4 | Pa3zpabotka nudposoro y3na BMIIC B cpene Altera 4 3,4
Quartus
5 | Ornanka I10 pa3zpabotanHOro IIM(PPOBOTO y371a 4 3,4
Bcero 18

4.5. KypcoBoe npoeKkTHpoBaHKe/ BHIIOTHEHHE KYPCOBOM pabOThHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bunpl camocTosTensHOM pabOTHI U €€ TPYIOEMKOCTh TPUBEIEHBI B Ta0HIIE 7.




Ta6mmia 7 — Bugsl caMOCTOSITENNHHOM pabOTHI M €€ TPYTO0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositenbHO# paboThI
qac qac
1 2 3
W3ydeHHe TEOPETUMECKOTO — Marephana| . 60
T CIUATUTHHBI
MOJITOTOBKA OTYETOB IO J1a0OpPaTOPHBIM 60 60
paboTam
IIOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 24 24
Bcero: 144 144

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTISL CAMOCTOSTEILHON PabOThI 00YUAIOMIUXCS TT0 TUCIUIUIMHE (MOIYITIO)
Y4eOHO-METOIMUECKNE MaTepHalbl I CAMOCTOSITEIIbHONH pabOThl OOYYAIOIIUXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U SJIEKTPOHHBIX YIEOHBIX U3IAaHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUHN NIpHUBEICH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TaHHIMA

ugp/ Komi4ecTBo 5K3eMILIAPOB B

OudIMoTeKe
URL bubnuorpadudeckas ccpuika
azpec (KpoMme SIIeKTPOHHBIX

AK3EMILTSIPOB)

004.4 [IpoextupoBanue Ha [IJIMC. Apxurekrypa, 16
M 17 CpeICTBa M METOJHI : mep. ¢ anri./ K. Makchun.
- M.: TOJIDKA-XXI, 2007. - 408 c.

[IpoekTupoBaHue BCTpauBaeMbIX CUCTEM Ha
ITJINC. [OnekTpoHHbI pecypce] : nep. ¢ aHrL./ 3.
Hapabu. — M.: JIMK TIlpecc, 2016. — 464 c. -
Pexum nocryna:
https://e.lanbook.com/reader/book/73058

3aboruna H. H. IIpoexTupoBanue
MH(OPMALIMOHHBIX CUCTEM: [ DNEKTPOHHBIN
pecypc] Yuebnoe nocobue / H.H. 3aboTuna. -
M.: UH®PA-M, 2011. - 331 c. - Pexxum nocryma:
http://znanium.com/bookread.php?book=209816

004 CucTeMbl aBTOMAaTU3UPOBAHHOTO 17
C40 npoektupoBanus pupmel Altera MAX + plus Ilu
Quartus II [Tekct] : kpaTKOE onHcaHue U
camoyuutensb / [I. A. Komomnos, P. A. Msnbk, A.
A. 306enko, A. C. ®ununmos. - M. : PaqnoCodr,
2002. - 356 c. : puc.

3abotuna H. H. IIpoextupoBanue
MH()OPMAIIMOHHBIX CUCTEM: [ DNEeKTPOHHBIN
pecypc] Yuebnoe nmocodue / H.H. 3a6oTtuna. -
M.: UH®PA-M, 2011. - 331 c. - Pexxum gocrymna:
http://znanium.com/bookread.php?book=209816

ANTOPUTMEI U TIPOLIeCCOPhI THU(PPOBOIA
o0paboTtku curranon: [Tocooue / CononnHa
AMN., Yimaxosuu [.A., SIxoBieB JLA. -
CII6:BXB-IletepOypr, 2015. - 461 c. - Pexum
JIOCTYyTIA:
http://znanium.com/bookread2.php?book=939957



https://e.lanbook.com/reader/book/73058/#book_name
https://e.lanbook.com/reader/book/73058/#book_name

7. TlepedeHb 3JIEKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB
UH()OPMAIMOHHO-TEICKOMMYHUKAIIMOHHOI ceTH «VHTepHeT»
[MepeueHn AIIEKTPOHHBIX 00pa3oBaTebHBIX pecypcos UH()OPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «HTepHEeT», HEOOXOMUMBIX [UIi OCBOCHHUS HCIHILUINHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpA30BATEIBHBIX PECYPCOB HWH(POPMALMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTu «HTepHEeT»

URL anpec HaumenoBanue
http://altera.ru/Mikroshemi.html Odurmansueiii caiit pupmer Altera. Onucanne

MHKPOCXEM IIPOrPAMMUPYEMOM JIOTUKH

https://www.altera.com/downloads/download- | Odunmansusrii caiit pupmsr Altera. Cpembl
center.html paspabotku Altera Quartus

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECIEYCHHUS, MCHOJIB3YEeMOTO0 NpPHU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUILIHHE.
[Tepeuenp nCMONB3yeMOro IPOrpaMMHOTO OOecIIeueHHs peicTaBieH B Tadmuie 10.

Tabmuna 10— [lepeueHsr nporpaMMHOTo 00€CIICUCHIS

Ne ni/m HaunmenoBanue
1 Cpena npoektupoBanus Quartus II Web-edition (pacnpocTtpansieTcst 6ecriiaTHo)
8.2. [lepeueHp UH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX npu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMbIX HH(DPOPMALIMOHHO-CIIPABOYHBIX CHCTEM TIPEICTaBICH B
Tabnuie 11.

Tabnuua 11— IlepedyeHp HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMON Il  OCYILECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCITUIUINHE, TIPECTaBIIeH B Tabmume 12.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe coOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOMN 0a3bl (pu HEOOXOMMOCTH)
1 | CneunanusupoBaHHas J1a00paTOpUsi MPOMBIIIIEHHBIX U a.51-02B
BBIYHCIIUTEIBHBIX CUCTEM

10. OueHouHbIe cpeICTBA ISl IPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CocTaB OIIGHOYHBIX CPEJICTB JUIS TPOBEACHUS IPOMEKYTOUHOH aTTeCcTaIlluu
oOyJaronuxcs Mo AUCUUIUINHE TPUBEAeH B Tadnuie 13.

Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJIsl IPOBEACHHSI TPOMEKYTOUHOM aTTeCTaIlH

Bug npoMexxyTouHOM aTTecTaiuu IlepedeHb OIIEHOYHBIX CPEJICTB

DK3aMeH Cnucok BOpocoB




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIUH 00ydJarouMMHCs MpUMEHseTCsl 5-0ayuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuune 14. B TeueHne cemectpa MOXKET HCIOIB30BaThCs
100-6amtpbHast ~ mIKajga ~— MOAYJIbHO-PEUTHMHTOBOM  CHCTEMBl ~ YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu olieHKH YpoBHS chOpPMHUPOBAHHOCTH KOMIETEHITHH

OnieHKa KOMITETEHIIMH X .
P — apakTepucTUKa c(hOPMHUPOBAHHBIX KOMITCTCHIIMI
— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOWMJ IPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, [TOCJIEI0BATEIHHO U TPAMOTHO €T0 U3JIaraer;
COTIIHOY — ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU JIUTEPaTypHI,
GatTeHOY TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C TPAKTHUYCCKOM
JESITEIbHOCTHIO HAIPABJICHHUS;
— yMesio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIC UM UJICH;
— JIeJIaeT BBIBOJIBI U 0000IIEHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CTIIEIUATM3UPOBAHHBIX MOHSITHIA.
— o0yyarouiicss TBEPI0 YCBOWII MPOTPaAaMMHBINA MaTepHall, TPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOMU
JTUTEPATYPHI;
«xopomon — HE JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH; 5
— YBSI3BIBA€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON JAeSITeIbHOCTHIO
«BAUYTCHO»
HAIPaBIICHUS;
— apryMEHTUPYET HAYIHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI B 00OOIICHNS,
— BJIaJICET CUCTEMOM CTelHaIn3uPOBAHHBIX OHSITUH.
— o0yyaromuiicss yCBOMJI TOJIBKO OCHOBHOW MpPOrpaMMHBIA MaTepua,
M0 CYIIECTBY M3JIaraeT €ro, OMHpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
— JIOITyCKaeT HeCYIIECTBEHHBIE OIMOKN W HETOYHOCTH;
«y/IOBJIETBOPUTEITHHOY .
GAUTCHOY — UCTIBITHIBACT 3aTPYJHEHHUS B MPAKTUYECKOM IPUMEHEHUU 3HAHHMA
HaIPaBIICHUS;
— cnmabo apryMeHTUPYeT HayJIHbIE MTOJIOKEHHS,
— 3arpynHsieTcs B GOpMYJIUPOBAHUHU BBIBOJOB U 000OIIICHUH;
— YaCTUYHO BJIAJICET CHCTEMOH CeIMaTu3UPOBAHHBIX MOHITHA.
— oOyyarolmuiicss He YCBOWJ 3HAYUTENBbHOM dYacTh MPOrpaMMHOTO
Marepuana,;
— JIONTyCKaeT  CYIICCTBCHHBIE  OIMMMOKA W  HETOYHOCTH  IPH
«HEYIOBJICTBOPUTEIIHLHOY .
«HE 3AUTCHOY paccMOTpEeHHH MPOo0JIeM B KOHKPETHOM HANPaBIICHUY; 5
— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHMUIA,
— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJOXKCHUS;
— He QOpMYIHMPYET BHIBOJAOB U 000OLICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS MJIK UHbIE MaTepHAIBL.
Bomnpocs (3agaun) Asis sK3aMeHa mpeicTaBieHsl B Tabaue 15.




Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne /i [lepeyens BonpocoB (3a1a4) 1J1sl IK3aMeHa

1 ITousitue BMIIC. KitoueBblie oT/IMUMs BCTPAUBAEMbIX CUCTEM

2 OcHoBHble 3Tanbl npoektupoBanuss BMIIC

3 TexHuuyeckue npeuiokKeHus Ha pa3padoTky uzaenus. OCHOBHbIC TPUHIIUIIBI
COCTaBJICHUSI

4 Texauueckoe 3ananue Ha pazpadbotky BMIIC. OcHOBHBIE MPUHIUIIBI COCTABICHUS

5 IIporpamma u meronuka ucnbiTannii BMIIC. OcHOBHbBIE IPUHITUIIBI COCTaBICHUS

6 ITeyarHble nnatsl. KiroueBble TEXHOJIOTUYECKUE TAPAMETPhI

7 BapuanTtbl GyHKIIMOHAIBLHOTO Ha3HAYEHUS CJIOEB MEYaTHBIX IIAT

8 OCHOBHBIE THITBI KOPITYCOB HHTETPAIBHBIX CXEM M CIIOCOOOB MOHTaXKa Ha MEYaTHYIO
iary

9 TemnepaTypHble qUana3zoHbl SKCIUTyaTallul HHTETPAJIbHBIX CXEM

10 Tunel BeruncauTeneu, kak ocHona aiis npoektupoBanuss BMIIC. CpaBautenbHas
XapaKTepUCTHKA

11 IIporpamMMHO-yIIpaBisieMble BBIYMCIATEIN. MuKponpoueccopsl

12 [TporpamMmMHoO-ympaBiiseMble BeIaucIuTeu. [IporpaMMupyemMble Torudeckue
uHTerpaibHble cxembl FPGA

13 [TporpamMmmupyemsble norudeckue uHTEerpaabHbie cxembl CPLD

14 MHUKPOKOHTPOJIEPHI

15 CucTembl Ha KpUcTajuie

16 HHTErpajibHbIE CXEMBI GKECTKOM JIOTUKH

17 Crnenmanu3upoBanHbie HHTerpasibHbie cxeMbl (ASIC)

18 OcoGennoctu cuctemsl nutanuss BMIIC

19 Kanaier u uatepdeiicel obecnieuenns KoMMyHUKanuii MoouiabHbIX BMIIC

20 ITpoextrpoanne BMIIC ¢ ncnosnb3oBaHueM OJ0K-AHarpaMm

21 Pabota B cpene Altera Quartus mo npoexktupoBanno BMIIC

22 ITpoextupoBanne BMIIC ¢ ncnosnb3oBanueM si3pika AHDL

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeactapieHsl B Tabuuie 16.
Tabmuia 16 — Boripocs! (3amaun) nist 3auera / qudd. 3auera

No /it [Tepeuyens BonpocoB (3a1a4) myist 3adeta / nudd. 3auera

Y4eOHbIM IIAHOM HE MPEAYCMOTPEHO

IlepeueHnp TeM i1 KypCOBOTO IPOEKTUPOBAHMS/BBIIIOIHEHUS KypCOBOM pabOThI
npeJicTaBiIeHbl B Tabnuie 17.
Tabnuua 17 — IlepeueHb TeM 7151 KYpCOBOTO MPOSKTUPOBAHHUS/BBIIOIHEHHUS] KYPCOBOM pabOThI

No i/t

[TpumepHBIii TepeueHb TeM ISl KYpCOBOTI'O TPOEKTUPOBAHMSI/BBITTOIHEHUS
KYpCOBO# pabOThI

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

Bompocsl 11t poBeneHHMsI TPOMEXYTOYHOM AaTTeCTallMKi B BUJE TECTHUPOBAHMS
MpeJICTaBIeHbI B Ta0nuie 18.

Tabnuua 18 — IlpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Ne i/t

IIpuMepHBIii IepedeHb BOIPOCOB JUIsl TECTOB

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[lepeyeHr TeM KOHTPOJBHBIX PAaOOT MO AUCIUILIMHE OOyUYaIOIMXCA 3a0YHON (POpMBI
oOydeHus1, IpeCTaBIeHbI B Tabmuie 19.

Ta6muma 19 — [lepedeHb KOHTPOIBHBIX PadbOT




Ne n/mt [lepeyeHb KOHTPOJIBHBIX PAOOT

Y4eOHBIM MJIAHOM HE IPETyCMOTPEHO

10.4. MeTtoauueckie  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
UH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOpPMUPOBAHHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOYHON aTTEeCTalluu O0Y4arolnXCs
'VAIL

11. Meroaudeckue yKazaHus Ui O0YJarOIINXCs IO OCBOCHUIO TUCITUTUINHBI

11.1. Meroauueckue yka3aHus s OOy4aroIUXCs MO MPOXOXKICHUIO MPAaKTHYECKUX
3aHATHI

[IpakTHyeckoe 3aHATHE SBISETCA OAHOM U3 OCHOBHBIX (DOpPM OpraHM3aluu y4yeOHOTro
Ipolecca, 3aKJII0Yaroasicsl B BHIIOJHEHUN 00yUYarolMMUCS 10JI PyKOBOJCTBOM MPEIO1aBaATENs
KOMILJIEKCa YYeOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOU
JUCLUIUIMHBL, TPUOOPETEHUSI YMEHUN U HaBBIKOB, OIbITAa TBOPUECKOH €ATEIbHOCTH.

Lesbt0 NPAaKTUYECKOTO 3aHATHUS Ul 00y4arolerocs sBJseTcs NPUBUTHE 00yUYaroIUMCs
YMEHUI U HAaBBIKOB IIPAKTHUYECKON EATEIBHOCTH 110 U3y4aeMOH NUCLIUIUIMHE.

[Inanupyemble pe3yabTaThl P OCBOEHUH 00YUYaIOIIMMCS MPAKTUYECKUX 3aHATUI:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHUe M JeTalu3als 3HaHUW IpU pelieHUH
KOHKPETHBIX 337124,

— pa3BUTHE IIO3HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOSITEIbHOCTH  MBIIUICHUS,
TBOPYECKOM aKTUBHOCTH;

— OBJAJCHME HOBBIMH METOJAaMH M METOJUKAMH M3y4YEeHUs KOHKPETHOW yueOHOM
JUCLUIIVHBL,

— BBIpa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS] TOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrnieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBUAYaIbHOU (opM
o0OyueHusl.

TpebGoBaHust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN
OcHoBHBIMU (pOpMaMM OpraHMU3aAlMM NPAKTHUUECKUX 3aHATUN SIBJISIOTCS TPYIIOBBIE
JMCKYCCHH, paboTa B KOMaH/ie, KeHchl, MpobieMHoe 00ydeHne, MPOeKTHOE 00yUeHHE.

11.2. Meroauueckue ykazaHusi A OOYyYaloIIUXCs IO BBIIOJIHEHUIO J1a0OPaTOPHBIX
paboT (eciu npedycmompero yueOHbiM NAAHOM NO OAHHOU OUCYUNTIUHE)

B xozme BbIMONHEHHS J1a0OpPAaTOPHBIX paboT OOy4aromMiCs JOJDKEH YIIyOuTh U
3aKpEeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKH, OBJAJETh COBPEMEHHOW METOAMKOH M TEXHHKON
HKCIEPUMEHTAa B COOTBETCTBUH C KBAJTU(UKAIMOHHONH XapaKTEpPUCTHKOH 0O0ydarolerocs.
BrimonHenune mabopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOTIPUATHH.

Brimonnenue n1abopaTopHbIX padOT 00ydaroIUMCS SBISETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JTUCHMIUIMHBI, OIpenesiseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIETYIONNX OCHOBHBIX 33]1a4 00yJaroIIerocs:

— TpHOOpeTeHWE HAaBBIKOB WCCIEIOBAaHHUS TIPOIECCOB, SBICHWH W  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUIUTHHBI;

— 3aKpeIUIeHHE, pa3BUTHE U JETAIM3alUs TEOPETHYECKUX 3HAHHUM, MOJTYYEHHBIX Ha
JEKIMX;

—  TOJy4YeHHE HOBOW MH(POPMAIIMH 110 U3y9aeMOU TUCIUILINHE;




— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTENbHOH  paboThl ¢ J1abopaTOpHBIM
o0opyoBaHreM U pudopamu.

3ajanue U TpeOOBaHKs K IPOBEICHHUIO JIA0OPATOPHBIX PAOOT

Bapuant 3amanus mo kaxaod mabopaTopHOl paboTe oOydJarommiics TOIy4aeT B
COOTBETCTBHH C HOMEPOM B CIHCKe rpymmbl. [lepen mpoBeneHHeM 1abOpaTOPHON pabOThI
oOydJaronieMycsi CiieyeT BHHUMATECIbHO O3HAKOMUTBHCS C METOJMYCCKHMHU YKAa3aHUSIMH I10 €€
BBINIOJHEHUIO. B COOTBETCTBUM € 3aaHUEM 00YYAIOIIUICS TODKEH MOATOTOBUTh HEOOXOIUMbIC
JaHHbIe, TOJYYUTh OT TMPENoAaBaTeNiss JOMYCK K BBIIOJHEHHUIO J1a0OpaTopHO paboTHI,
BBINIOJIHUTh YKa3aHHYIO MOCJIEA0BATEIbHOCTh JCHCTBUM, MOJYYHTh TPeOyeMble pe3yJIbTaThl,
0(OPMHUTH ¥ 3aLIUTUTH OTYET I10 JIAOOPATOPHOU padoTe.

Crpykrypa 1 hopMa oTdeTa 0 JJabopaTopHOM padbore

Otuer o nabopaTopHOW paboTe IODKEH BKIOYATh B CeOs: TUTYJIbHBIA JIHCT,
(GOpMyYIUPOBKY 3aJaHUsl, TEOPETUUYECKHE TOJIOKEHHUS, HCIOJIb3yeMble TIPH BBINOJIHECHUN
n1abopaTopHOil paboThI, OMKMCAHKUE MPOIecca BBHITOIHEHHS J1a00paTOPHOI paboThI, MOTyYCHHBIC
pe3y.]'II)TaTI)I 1 BBIBOJBI.

TpeboBanus k ohopMIECHUIO OTYETA O J1aOOpPaTOPHOU paboTe

[To xaxmoit mabopaTopHOil pabOTE BBIMOJIHIETCS OTAEIbHBIM OTYeT. TUTYJIBHBIN JUCT
opopmisieTcs B COOTBETCTBUU C Ia0ioHOM (oOpa3iom) mpuBeneHHbIM Ha caiite ['YAII
(Www.guap.ru) B pasaene «CekTop HOPMAaTHBHOW JOKYMEHTAIMKU». TEKCTOBbIC U rpaduyeckue
MaTepuansl opopMISIOTCS B cooTBeTcTBUM ¢ nedcTByrommMu ['OCTamu u TpeGoBaHUsIMU,
npuBeieHHbIMM  Ha caiite ['YAII (www.guap.ru) B pasgene «CekTop HOpMaTHUBHOU
JIOKYMEHTAIUN.

11.3. MeToauueckue yKa3aHus sl OOYJarOMIUXCS 0 IPOXOXKACHUIO CaMOCTOSATEIHHON
paboThl

B xoze BBIMOTHEHHUS CaMOCTOSATENBHON pabOThI, OOYUAIOIIHIiCS BBHIOTHSAET paboTy MO
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEIOAaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

st oOydvaroruxcst 1Mo 3a04HOM (Gopme 0OydeHUs, CaMOCTOsITeNbHAas paboTa MOXKET
BKIIIOUATh B ce0s1 KOHTPOJIBbHYIO paboTy.

B mporiecce BBITTOIHEHUSI CaMOCTOSITEIBLHOM paboOThI, y 00ydaromerocss popMUpPYETCs
1enecoo0pa3Hoe TIaHUPOBaHKUE PaboUero BpeMeHH, KOTOPOe MO3BOJIIET UM Pa3BUBATh YMEHHUS
U HaBBIKA B YCBOGHHWW WM CHCTEMATH3aIMH MPUOOPETaeMBbIX 3HAHUH, 00eCrevnBaeT BBICOKUI
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYCHHs, TOMOTaeT TOJYyYUTh HABBIKM TOBBIIICHUS
poeCCHOHAIBHOTO YPOBHSI.

MeTtoaudyeckumMi ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAMOCTOSTENBbHYI0  paboTy
00ydJaronuxcs, IBISIOTCS:

—  y4eOHO-METOAMYECKHIA MaTepHa 10 JUCIHUILTHHE,;

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metoauueckie yKazaHusl JUIsl OOYYaroIIMXCS IO MPOXOXKICHHUIO TEKYILIEro
KOHTPOJISI YCIIEBAEMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMEcTpa C IIeJbI0 OICHMBAHUS XO0Jla OCBOCHUS
JUCHUIUIMHBL. OHa BKIIIOYAeT B ceOsl:

— muddepeHIMpoBaHHBIH 3a4eT — 23TO (opMa OIEHKH 3HAHWH, IOTyYEeHHBIX
00ydJarmUMCs IPU U3YYCHUH TUCIHUIUIMHBI, TIPU BBITIOJTHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX



paboT, Hay4YHO-HUCCIIE0BATENbCKUX PA0OT U MPOXOKICHUH MPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTIUYHOY, «XOPOIIOY, «yAOBIETBOPUTEIBHOY, KHEYTOBICTBOPUTEIHLHOY.

Cucrema OLEHOK IPU IPOBEACHUU IPOMEKYTOUHOM AaTTeCTallMM OCYILECTBISAETCS B
COOTBETCTBUU ¢ TpeboBanusmMu [lonoxeHnit «O TeKymeM KOHTPOJE YCIEBAEMOCTH U
MIPOMEXKYTOUHOH aTTecTaruu ctyfaeHToB ['YAIL, oOydaromuxcss mo mporpamMmbl BBICIIETO
obpazoBanus» U «O MOMYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa ydeOHOU paboTh
ctyaeHToB B 'Y AID».

11.5. MeToauveckue yKa3aHus i1 OOyYaIOUIUXCS MO MPOXOXKIACHHUIO IMPOMEKYTOUHON
aTTeCTaIlUH.

IIpomexxyrouHas  aTTectanus  OOydYalOMIUXCS — MpeaycMaTpuBaeT  OLICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 0O0y4YeHHS MO muciumuinHe. OHa BKIIOYACT B
cebs:

— 9K3aMeH — ¢opMa OIEHKM 3HAHWM, IOJIyYCHHBIX OOYYalOUIMMCS B TPOIIECCE
U3y4YeHHs BCeH JAMCUMUILUIMHBI WA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOW PabOThI, CIOCOOHOCTH
NPUMEHSTh HMX JUIS PEIICHHUS MPAKTUYCCKUX 3aJad. DJK3aMeH, Kak IMPaBUJIO, MPOBOIUTCS B
MEPHOJ] SK3aMCHAIIMOHHOW CECCHMHM M 3aBEpIIACTCs AaTTEeCTAI[MOHHON OICHKON «OTIMYHOY,
«XOPOIII0Y», «YAOBIECTBOPUTEIBHOY», «HCYIOBICTBOPUTEITHHOY.

IIpomexxyTrounas arrectauusi B (opMe SK3aMeHa IpearoJiaraeT MUCbMEHHBIM OTBET
00y4aroIuMCs Ha MOJIy4YeHHBIN CllydalHbIM 00pa3oM BOIIPOC U3 CIIMCKA U 3aIlUTa OTBETA MEpe]
npernogasBaresieM. A TakXKe YCTHOE PEIICHUE JOIOJHUTENIBHOM ITOCTABJIEHHOW 3ajadd II0
Croco0y W BBIYHUCIUTENBHON OCHOBE HPOEKTUPOBAHUSA MMKPOIPOLECCOPHOW CHUCTEMBI JUIS
peanu3alnyuy yCTpOoUCTBa, IPOU3BOJIBHO IIPEIOKEHHOTO IIPENOAaBaTeIEM.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




