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AHHOTaNINA

Hucuummuaa «lIporpaMmupyembple JIOTHUECKHE WHTETPaIbHBIE CXEMBI» BXOAHWT B
o0pa3oBaTelbHyI0 TMporpamMmy BhICIIEr0 oOpa3oBaHUS — IporpamMmy OakajaBpuara IO
HampasieHuio mnonarotoku/ cremuanbHocTH 09.03.01 «MHbopMaTHka W BBIYHMCIHTENbHAS
TEXHHKA» HalpaBieHHocTH/criennanu3anun  «[IporpaMmMmupoBanue, aHaluTUKa MJaHHBIX U
udposas Tpanchopmaryst cuctem». Jlucuurumaa peanusyercs kadeapoit «Nel4y.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

I[IK-4 «CnocobeHn pa3pabareiBaTh TpeOOBAaHUS U TMPOCKTUPOBATH MPOTPAMMHOE
obecrnieueHue»

CopepxaHue TUCIUIUIMHBI OXBaTBIBAET KPYr BOIPOCOB, CBSI3aHHBIX C 3HAHUSAMH O
OCHOBHBIX THUIIAX U CEPUAX MPOTPAMMHPYEMbIX JOTHUYECKHX YCTPOMCTB, MOAX0J]IaX, OCHOBHBIX
dTamax U OCOOCHHOCTSIX MPOCKTUPOBAHUS KaK CXEMOTEXHHYECKHX IOJCHCTEM, TaK M B IICIIOM
MPOrpaMMHO-AINAPATHBIX KOMIUIEKCOB JUIsl PA3JIMYHBIX MPUMEHEHUH; O COCTOSHUU U
TEHCHIUSX PA3BUTHS MPOTPAMMHUPYEMBIX JIOTHYECKHX YCTPOWCTB, HAMPABICHUSX PA3BUTHUS
ApPXUTEKTYp MPOrPaMMUPYEMBIX JIOTUYECKHUX YCTPOHCTB; O BO3MOXHBIX MOAXOJaX K
ABTOMATU3UPOBAHHOMY IPOSKTUPOBAHUIO MTPOTPAMMHUPYEMBIX JIOTHYESCKHX YCTPOUCTB.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4e0HOT0 IMpoIiecca: JICKINH, 1a00paTopHbIe paObOThI, CAMOCTOSITENIbHAS Pab0Ta 00YJIArOIIEeTOCS.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIIUE BUABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS arTecTanus B (hopMe sk3amena (5 cemectp).

OO6mast TpyAOEMKOCTh OCBOEHUS AMCLMIUIMHBI COCTaBISeT 3 3aueTHBIX eAuHMIbl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHID)

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

[lenp mpenofaBaHUsl TUCIHUIUIMHBI: [MO3HAKOMHUTH OOYYalOIIUXCS C 3HAHUSMU O
OCHOBHBIX THIIAX M CEPUSAX MPOTPAMMHUPYEMBIX JIOTUYECKUX YCTPOHCTB, MOAXO0JAaX, OCHOBHBIX
JTamax U OCOOCHHOCTSIX MPOEKTUPOBAHUS KAaK CXEMOTEXHUYECKHX IOACHCTEM, TaK U B IEJIOM
POrpaMMHO-ANMAPATHBIX KOMIUIEKCOB JJISi  PAa3NUYHBIX NPUMEHEHHH; O COCTOSIHUM U
TEHJCHIMSIX Pa3BUTUS MPOrPAMMHUPYEMBIX JIOTUYECKHX YCTPOICTB, HANpaBICHUSIX Pa3BUTHUS
ApXUTEKTYyp NPOTPAMMHUPYEMBIX JIOTHUECKHMX YCTPOMCTB; O BO3MOXHBIX MOAXOJaX K
aBTOMATHU3HPOBAHHOMY MPOEKTUPOBAHUIO ITPOrPAMMHUPYEMBIX JIOTHUECKUX YCTPOUCTB.

1.2. JlucuumnumHa  BXOOUT B COCTaB  4acTH, (opMupyemMol  y4aCTHUKaMHU
o0pa3oBaTeNbHbIX OTHOIICHUN, 00pa30BaTeNIbHOM MporpamMmbl BhICIIEro 0Opa3oBaHus (najiee —
OI1 BO).

1.3. IlepeueHb MIaHUPyEMbIX pe3yIbTaTOB OOYUECHHUS 110 AUCLUILTUHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMU pe3yiabTaramMu ocBoeHus OI1 BO.

B pesynbraTe u3yueHUs AUCUUIUIMHBI OOYYaIOUIUIICS TOJDKEH 00JagaTh CIEAYIOLIUMU
KOMIIETEHIIMSIMH HIIM UX YacTsAMHU. KOMIeTeHIIMN U WHIUKATOPbI UX JOCTHXKEHHS IPUBEICHbI B
Tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIIMNA U MHIUKATOPOB MX JIOCTHKCHHUS

Konu
Kareropus (rpymnmna) Kon n HanMeHoBaHME WHIUKATOPA JOCTHIKESHUS
HanMEHOBaHUE
KOMIIETEHIINHU KOMIIETEHIINHU
KOMIIETEHIINHU

[1K-4.3.1 3HaTh METO10JIOTUU Pa3pPAOOTKH
MIPOrPaMMHOTO 00ECIICUEHUS U TEXHOJIOTUU
IPOrPaMMHUPOBAHUS, METOJIBI U CPEICTBA
MIPOCKTUPOBAHUS TPOTrPAMMHOTO OOECIIeUEHU s,
CTPYKTYp JaHHBIX, 0a3 JAHHBIX U IPOrPAMMHBIX

T1IK-4 Criocoben

uHTepPeiicoB

pa3pabaThiBaTh [1K-4.Y.1 ymeTs NpoBOAUTH aHAIHU3 TPEOOBAHUH,
[Ipodeccuonansubie | TpeOOBAHUS U IIPUMEHSITh METO/IbI U CPE/ICTBA IPOEKTUPOBAHMUS
KOMIIETEHIINH IIPOEKTUPOBATH IPOTrPaMMHOT0 00ecrieueH s, CTPYKTYp JaHHBIX,

MIPOTpaMMHOE 0a3 1aHHBIX, IPOTPaMMHBIX UHTEP(EICOB

oOecrieueHne [1K-4.B.1 BnageTh METOJIaMU U CPEACTBAMU
pa3pabOTKH MPOrpaMMHOTO 00ecTieueHus 1
TEXHOJIOTHEH MPOrpaMMHPOBAaHHUS, METOAAMU U
CpeicTBaMu IPOEKTUPOBAHMS IPOIPAMMHOTO
obecrieueHust, CTPYKTyp JaHHBIX, 0a3 JaHHBIX U
POrpaMMHBIX HHTep(dericoB

2. Mecro nucuumianHsl B cTpykType Ol

JlucuuruinHa MoKeT 6a3upoBaThCS HA 3HAHUSAX, paHee MPHUOOPETEHHBIX 00YYarOIUMHUCS
IIPU U3YUYEHHUH CIEAYIOUUX JUCIUILINH!

— CxemoTexHHKa

— DIeKTpOHUKa

3HaHus, MOJYYEHHblE NPU M3YUYCHWH MaTepuana JaHHOW JUCIMIIIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HaUY€HUE, TaK U MOTYT HCIOJIb30BaThCS B!

— BrinyckHas kBanupukanronHas paborta

3. O0BeM U TPYAOEMKOCTh JUCIUTUTHHBI
Jlannple 06 obmeM o0beMe MUCIUIUIMHBI, TPYJAOEMKOCTH OTICNIBHBIX BHIOB Y4eOHOM
paboTHI IO MUCHHUIUIMHE (M pacipenesieHue dTOW TPYA0EMKOCTH TI0 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Tabnuia 2 — O0beM U TPYJ0EMKOCTh AUCITUTUTHHBI




TpynoeMKoCTh 110
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne5
2 3

Oowan mpyooemkocmep oucyunauHbl, 3/ 108 3/ 108
3E/ (4ac)
H3 nux uacoe npaxmuueckoit n0020moeKu 17 17
AyoumopHnusie 3anamus, BCEro vac. 34 34
B TOM YHCIIE:

nexkuuu (JI), (gac) 17 17

npaktuueckue/cemunapckue 3anarus (113),

(dac)

nabopaTtopHbie paboTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (dac) 38 38
Buo npomesxcymounoit ammecmayuu: 3a4er, K3 K3
mudd. 3auer, sk3amed (3auet, Audd. 3a4, Ik3.) ” i

4. ConepxaHue TUCIUIIIINHBI

4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUILIAHEI IO pa3enaM v BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0uIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Hcnonbp3oBanue s3b1ka B coBpeMeHHbIX CAIIP.
BrruuciuTensHble m1a0ioHs. Moaeau Beraucautenneit Ha VHDL,
OOBEKTHI U TUTIBI SI3bIKA, BEIPAKCHHUS, OTICPATOPHI, CTPYKTYpa
MIPOTPaMMBI, ITApaJLICIbHBIE OTIEPATOPHI.

Apxutexrypa [IJIUC. Apxurekrypa IIVINC ¢pupm Altera, Xilinx.
Cpensl pa3pabOTKH 1 0COOEHHOCTH paOOThI C HUMHU.

IIpoextupoBanue ycrpoicts Ha si3bike VHDL. [IpoektupoBanue
KOMOMHAIIMOHHBIX yCTPOUCTB, [IpoekTupoBaHue cucTeM ¢
NaMATBIO. YIIpaBieHUE NpoeKkTupoBanueM. [lepuonnueckue
asnroput™Mel. OnTuMu3zanus rpados anroputma. Metoabl
IIPOCKTUPOBAHUS KOHBEUEPHBIX BBIYUCIIUTEIIBHBIX YCTPOUCTB.
Matpu4Ho-rpadoBblii METO/.

IIepcnieKTHBBI HCIIOIB30BAHUS CUCTEM IIPOrPAMMUPYEMOM
noruky. OCHOBHBIE HAIPABJICHMS PA3BUTHS U IPUMEHEHUS
[IJIMC. Peanu3anust HCKyCCTBEHHBIX HEMPOHHBIX CETEH HA

[IPOrpaMMHUPYEMOH JIOTHKE.

4.3. Ilpaktuueckue (ceMUHAPCKUE) 3aHATHUS
TeMbl IpakTHYECKUX 3aHATHI M UX TPYJOEMKOCTh IPUBEICHBI B TabHIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJIOEMKOCTh

Ne | Temsbl npakTH4yeCKuX
/o 3aHATUN

U3 Hux No

@OpMBI IPAKTUYECKUX | TPylLOEMKOCTb, |MPAaKTUYECKOM |pa3aerna
3aHSATUN (dac) MOJATOTOBKH, | JUCITHII

(dac) JINHBI

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

Bcero

4.4. JlaGopaTopHbIe 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTb PUBEEHBI B TabIUIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYIOEMKOCTb

Paznensl, TeMbI JUCLIMILIAHEI H(ef;gn H(?Iéccf) (g};) K(I;IZ/E)P CP (uac)
Cemectp 5
1. Beeneunue. 2
2. Beegenue B a1361k VHDL. 2
3. Apxurektypa [IJINC. 6 9 20
4. IlpoexkTrpoBaHue ycTpoicTB Ha si3pike VHDL. 5 8 18
5. IlepcrieKTUBBI UCTIONB30BAHUS CUCTEM )
MPOTPAMMUPYEMOM JIOTUKHU
Hroro B cemecTpe: 17 17 38
Htoro 17 0 17 0 38

IIpaxTrueckas

MMOATOTOBKA  3aKJIIO4YaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUU

o0ydJalIMMHUC  OMNpENeJeHHbIX  TPYAOBBIX  (YyHKUMH,  CBSI3aHHBIX ¢ Oy;yuiei
npodecCHOHATBHOMN 1S TETbHOCTBIO.

4.2. CopepxaHue pa3ieiioB U TEM JEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3felioB ¥ TeM JCKIIMOHHBIX 3aHITHI MPUBEACHO B Ta0IHIIE 4.

Ta6m/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKHMOHHOI'O MUKJIa

Howmep paznena

HaszBanue u conepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

N3 Hux Ne
Ne HaumeHoBaHue 1a60paToOpHBIX paboT TpyROEMKOCT®, | MPAKTHHIECKOH | pasaesa
/1 (dac) MOJATOTOBKH, | JUCITHII
(gac) JIUHBI
Cemectp 5
1 | IIpoekTrpoBaHUE CIBUTOBOIO PETUCTPA 3 3
2 | U3yuenue CTpaTeruu HUCXOJSIIEr0o 3 3
IPOEKTHPOBAHUS
3 | CozmaHue TPOEKTOB C  HCHOJIb30BaHUEM 3 3
mactepa Meradynkumii MegaWizard
4 | Coznanue nponeccopa Ha [IJIMC 4 4
5 | I[IporpaMmmupoBaHue MOpPOIECCOpA Ha S3BIKE 4 4
C++
Bcero 17

1 Beegnenue. Llenb u cTpykTypa TUCHUIIIIMHBL, OCHOBHBIE MOHSTHS
U OTIpeNieNIeHusI, TEXHOJIornyeckas 0asza. Micropust mosiBneHus
ITJIMC. OCHOBHBIE IPUMEHEHMUSL.

2 Bgenenne B 361k VHDL. OcHoBHBIE moHATHS 0 s361ke VHDL.

4.5. BrinonHeHrne KypcoBOro NpoexkTa/ KypcoBoil paboThl
Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO




4.6. CamocrodarenbHas paboTa 00y4aroUIXcs
Buiel camocTosTennbHOM paboThI B €€ TPYAOSMKOCTh IPUBEICHBI B Tabuuie 7.

Tabnuua 7 — Buasl caMoCTOsITeNIbHON padOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania
10 10
nucuurmiuael (TO)
Kypcoroe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIEMY KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
KonTponbubie pabotel 3a04HNKOB (KP3)
IToaroroBka K MpoMeXyTOUHOU 3 3
atrecrauuu (ITA)
Bcero: 38 38

5. IlepeyeHb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUTSL CAMOCTOSITEIbHON pabOoThl 00YUYaONINXCs MO TUCIUILIHHE (MOIYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYYArOIIMXCSl YKa3aHBI B
I.I1. pa3znaeson 6-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX U3/IaHUM NIpUBENIEH B TabauIle 8.
Tabnuua 8— [lepeyeHb NMeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

7. IlepedyeHb IEKTPOHHBIX 00pa30BaATEIBHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
ITepeuenn INEKTPOHHBIX 00pa30BaTeNIbHBIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHHUKAIIMOHHON cetn «MHTepHeT», HEOOXOAUMBIX JUIS OCBOCHHUS JUCHUIUIMHBI
npuBeJeH B Tabmuue 9.

Tabmuuma 9 — IlepedeHb SIEKTPOHHBIX O0pPA30BATENBHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTu «HTepHeT»
URL anpec HaumenoBanue
e.lanbook.com/books/ DeKTpOHHO-O0MOIMOTE Has CUCTEMA
www.gpntb.ru/ locynapcTBeHHAs MyOJIUYHAS HAYYHO-TEXHUUYECKAsl OMOIHOTEKA.
www.nlr.ru/ Poccuiickas HallMOHAJIbHAas OoubnHoTeKa.
www.nns.ru/ HauunonanpHas a7ekTpoHHasi OMOnInoTeKa.
www.rsl.ru/ Poccwuiickasi rocynapcTBeHHasi OuOnnoTexka

8. Ilepeuerpr MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. IlepedyeHp MPOrpaMMHOIO OOECIIEYCHHS, HCIOIb3YEMOr0 TpPU OCYIIECTBICHUH
00pa3oBaTeNpHOrO MpoIecca 10 AUCLUIIUHE.
[Tepedenp UCTIONB3yEeMOTr0 IPOTPAMMHOTO oOecrieueH s peacTasiieH B Tadmuie 10.

Tabnuua 10— IlepedyeHs nporpaMMHOro o0ecreyeHHsI

Ne i/t HauMmenoBanue

He npenycmoTpeno

8.2. Ilepeuenn UHGOPMALIHOHHO-CITPABOYHBIX CHCTEM,UCIIOJIB3YEMBIX npu
OCYIIECTBICHIH 00Pa30BaTEILHOTO MPOIECca O AUCIUTUINHE

[lepeueHb HCMOAB3YyEMbIX HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM MPEACTaBICH B
Tabmmre 11.

Tabnuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne i/t HanmenoBaunue

He npenycmorpeno

Komiuectso 3k3eMInIsipoB B
[ngp/ bubnuorpaduueckas ccplika Oubmiorexe
URL anpec P (KpoMe 371eKTPOHHBIX

HK3EMILISIPOB)

http://www.knigafund.ru/ | bubwuno I1. H., Pomanos B. U.
books/181660 Jlornueckoe NpoeKTUpPOBaHNE
JIUCKPETHBIX YCTPOUCTB C
UCIMOJIb30BaHUEM MTPOAYKLIMOHHO-

(b peiiMoBOIl MOJIENIN TPEICTaBICHUS
snanwuii /I1.H. bubwuio , B.1.
PomanoB— DnekTpoH. JaH. —
benopycckas Hayka 2011 . —280 ¢

9. MarepuanbHO-TeXHUYeCKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOHM 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa3oBaTeNbHOrO MpoIiecca 1Mo JUCIUIUINHE, MpeCcTaBIeH B Tabuuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHHUECKOH 6a3bl

Ne HaumeHnoBanue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOUMOCTH)

JlexunoHHas ayauTopus

2 | KommnbroTepHsIii Kitacc

YuradbHBIA 321 ONOIIMOTEKH

http://www.knigafund.ru/ | Ky3oBkun B. A. Dnekrpodusnyeckue
books/177851 OCHOBBI, MUKPOCXEMOTEXHUKA,
puOOpbI U yCTPOCTBA
[OnexTponHsIif pecypce] : / A.B.
Ky30BKHH — DNEKTpOH. AaH. —
Jloroc 2011 . — 328 c.

10. OueHouHbIE CPeACTBA JJIs1 MPOBEACHUS MPOMEKYTOUHOM aTTECTAMHI
10.1. CocTaB OIIEHOYHBIX CPEACTBIJISI MPOBEACHUS MPOMEKYTOUHOM aTTecTaluu
o0ydJaronuxcs Mo JTUCIUTIINHE TTpUBe/eH B Taommie 13.
Tabaua 13 — CoctaB OIIEHOYHBIX CPEACTB JUIsl MPOBEACHUS MPOMEKYTOYHOMN aTTeCTaIluU

Bua npomMeXyToO4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB

OK3aMeH Crucok BOIIPOCOB K 3K3aMCHY;




10.2. B kauecTBe KpHUTEpHEB OLECHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETEHIIMH 00y4YarolMMHcs MPUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amnpHass  mKajJa  MOJYJIBHO-PEHTHHTOBOW  CHCTEMbl ~ YHHMBEPCHTETa,  IpaBHIIA
MCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kputepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI

Or1eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMIIETEHITUI
5-OajUIbHAs HIKaIa P P (popmipo

OO0yuarormuiics:

— r1yOOKO U BCECTOPOHHE YCBOUJI MPOTPAMMHBIN MaTepHra,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr,

— ONUpasiCh Ha 3HAHWS OCHOBHOM M JONOJHHUTEIBHOW IJIUTEpPATypHI,
«OTJIMYHOY TECHO CBSI3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKCHUS C MPAKTHYCCKOH
«3AUTEHOY NeSATEIIbHOCTHIO HAPABIICHHUS;

— yMeJ10 000CHOBBIBAET M ApTYMEHTUPYET BBIJIBUTACMEBIC HM HJIEH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICUAIN3UPOBAHHBIX TOHITHH.

— IPaBUILHO BBIMOTHUI OT 90% 10 100% TeCTOBBIX 3ajaHmi .

OO6yuaromuiicst:

— TBEpJI0 YCBOMJI MMPOTPAMMHBIN MaTepual, rPaMOTHO U IO CYIIECTBY
U3Naraet ero, ONnupasich Ha 3HaHWS OCHOBHOM JTUTEPaTYpHI;

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«XOPOLIIO» — YBSI3BIBAET YCBOCHHBIE 3HAHHUS C MPAKTUYECKOW JeATEIbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIAJICET CUCTEMOM CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— mpaBWIIBbHO BRIMOJHUA OT 70% 10 89% TecTOBBIX 3aaHu .

—06y11a101u1/1ﬁc51 YCBOUJI TOJIBKO OCHOBHOMH HpOI‘paMMHHﬁ MaTcpHral,
o CYHICCTBY H3JIara€Tt €ro, OMupasCb Ha 3HAHHUA TOJIBKO OCHOBHOI

JIUTEPaTypHl;
— JIOMYCKaeT HeCYIIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yJIOBIIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPY/IHEHHUS] B IMPAKTUYECKOM IPUMEHEHUH 3HAHUU
«3a4TEHO HaIpaBIICHUS;

— c1abo apryMEeHTHPYET HAayYHBIC MTOJI0KCHHUS,

— 3aTpyAHseTCs B (OPMYTUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTUYHO BJIaJIEET CUCTEMOH CrelnaTIn3uPOBAHHBIX TOHSITHH.
— NIPABHIILHO BBINOIHKI OT 51% 110 69% TeCTOBBIX 3a1aHUH .

— o0ydJaromuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOTPaAMMHOTO
Marepuana;
— JIOTyCKaeT  CYNIECTBEHHblE  OIIMOKM W  HETOYHOCTH  IpHU
«HEY/IOBIIETBOPUTENBLHOY» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHUH;
«HE 32UTCHO» — HCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM MIPUMEHEHUH 3HAHUN;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKECHHUS,
— He (OpMYIIHPYET BBIBOAOB M 0000IICHUA.
— NPaBUILHO BBINOTHUI MeHee 51% TecTOBBIX 3aaHuil .

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI WM UHBIE MaTEepUaIbI.
Bompocsr (3agaun) ass 9K3aMeHa mpeicTaBiIeHbl B Ta0uie 15.

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

Kon
Ne /it [Tepedyens BonmpocoB (3a1av) 115 IK3aMeHa JHMKaTOpa
1 Onpenenenune I[TJIMC [1IK-4.3.1
2 [IpencraBbTe U onumKTe 0000LIEHHYIO BHYTPEHHIOK [1K-4.V.1

crpykrypy IJIMC [1IK-4.B.1

3 KaxoBbl ocHOBHBIE 001acTu npumeHeHus [TJINC?

4 ITepeuncinre HEKOTOPBIX BEAYIIUX MUPOBBIX
npousBoautenei [IJIMC u nuHcTpyMeHTaNbHbIE CPEICTBA
IPOEKTUPOBAHHUSI.

5 JBa ocHoBHBIX Ki1acca coBpeMeHHbIX [IJIMC — CPLD u
FPGA. CpaBHuTenbHAsI XapaKTEPUCTUKA.

6 Knaccudukanus [TJIMC no cmocody n3roToBieHus
(OOHOKpPATHO MPOrPaMMUPYEMBIE, MHOTOKPAaTHO
IpOrpaMMUpyEMbIe, BHYTPUCUCTEMHO MIPOrPaMMUPYEMBIE).
KpaTkasi XxapakTepucTUKa TUIIOB.

7 Knaccudukanus [TJIMC no BHyTpeHHEH cTpyKType (110
KOJIMYECTBY U TUITY OJIOKOB U CBsi3ei) (MEIKOMOYIbHAS,
CpeIHEMOTyJIbHAsA, KPYITHOMOyJIbHAsL apXUTEKTYpa).
KpaTkasi xapakTepucTUKa TUIIOB.

8 Bunei cpeanemonynbsabix IIJIMC (Ha ocHOBE
MYJIBTUIUIEKCOPOB, HA OCHOBE TaOJIUI] COOTBETCTBHSI).
Kpatkas xapakrepucruka tuno.Bozmoxunoctu IJINC,
MOCTPOCHHBIX Ha OCHOBE TAa0JIMI] COOTBETCTBHSA (Tabunma
UCTUHHOCTH, 371eMeHT O3V, CIBUTOBBII pErucTp).

9 00630p TexHonoruii nporpamMmmuposanus [TJIMC.

10 OcHoBHBIE (PU3NIECKHE TPUHIIHUITBI OTHOKPATHOTO
nporpammupoBanus [1JIM (m1aBkux ¥ HapanmBaeMbIX
[epPEMbIUEK, MACOUYHOE NTPOrpaMMHUpPOBaHUE (MU
¢doTomadoH)).

11 0O0630p TEXHOJIOIMI MHOTOKPAaTHOI'O IPOrpaMMUPOBAHUS
[TJINC (Onektpuyecku ctupaembie mporpammupyemsie [13V,
Flash, craruueckoe O3Y).

12 Hocrounctsa [IJIUC. [TpenmyiiectBa nepes ycTpoiicTBaMu ¢
«PAaCCHITHOM JIOTUKOM.

13 AnprepHatussl [UIMC. CpaBHeHue ¢ qpyrumMu
anbrepHaTuBamu [IJINC.

14 [Teponauaneuble apxutekTypsl [TJIMC. Kpatkuii 0030p.
(IUIM, TIMJI, TIM)

15 buT CEKpPETHOCTH.

16 ITporpammaropsl

17 Makposiueriku u jorudeckue 010ku. O630p. CpaBHEHHE.

18 O6o6uenHas crpykrypa CPLD

19 O6006menHas ctpykrypa FPGA

20 bioxu BBOoga-seiBoma ITJIMC

21 [Tpouecc koupurypaunu FPGA

22 [Tepcnektussl pazutus IIJINC

23 Texnonorus «Crucrema-Ha-KpUCTaJLIE»

24 ITpoueccopHsle siapa.

25 [Ipumep BapraHTOB peaau3ally ApXUTEKTYPbI
MIPOLIECCOPHOTO SJIpa.

Bomnpocs (3agaun) ans 3ayera / qud¢. 3ayera npeacrapieHsl B Tadbaune 16.

Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

Kon
Ne i/t [Tepeuens BompocoB (3a1a4) 1yist 3adeta / nudd. 3auera HHKATOPA




‘ Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO ‘

[lepedyenp TeM AJIsl BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOM pabOThI IMPEICTaBICHBI
B TaOnuie 17.
Tabmuua 17 — IlepeueHb TeM /sl BHIIOJTHEHUSI KYPCOBOT'O MPOEKTa / KypCOBOi paboThI

No /i [TprMepHbIi IepeYeHb TeM JUTS BBIIOJIHEHHUS] KYPCOBOTO IPOEKTa/ KypCOBOI
B paboThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bompocsl s mpoBeneHHs TPOMEXKYTOYHOM aTTECTallMM B BHAE TECTHPOBAHMS
npeJcTaBiIeHbl B Ta0uie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IepedeHb BOMPOCOB JIJ1s1 TECTOB
WHJUKATOpa

He npenycmorpeno

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOPMBI
o0yueHusl, npecTaBieHbl B Tabauue 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne n/m [lepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuasbl,  ONPENCNAIOIIME  IPOLEAYypbl  OLIEHUBAHUS
UH/IMKAaTOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOpPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHBIX akrtax [VYAIIL, peraMeHTHpYOIUX MOPSIAOK U IPOLEAYypYy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAaEMOCTH U IMIPOMEKYTOUHOM aTTecTaluyi 00ydaromuxcs
I'VAIL

11. Mertoauueckue YKa3aHus AJid o6yqa}omnxc;1 10 OCBOCHHIO AU CITUITIIIMHBI

11.1. Meronuyeckue yKa3aHus MJig OOYy4YalOUIUXCS IO OCBOEHHUIO JIEKIIMOHHOTO
Martepuaia

OCHOBHOE Ha3HAa4Y€HUE JIEKIIMOHHOTO Marepuaja — JOTMYECKH CTPOMHOE, CHCTEMHOE,
rIyOOKOe W SICHOE€ H3JIOKeHHE ydeOHOro marepuana. HasHaueHwe COBpEeMEHHOH JEKIMHU B
paMKax JUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTANBHBIX MPOOJIeM JAUCIUIUIMHBI, METOJI0OB HAYYHOTO T[O3HAHUS, HOBEUIINX
JOCTHIKEHUI HaydyHOW MbICTU. B yueOHOM mpoliecce JEKIUsS BBIMOIHSAET METOJ0JOTHUECKYIO,
OpraHU3AIMOHHYI0 U MHGOPMAIMOHHYI0 (YHKIUU. JIeKIHs packpblBaeT MOHATUMHBIN armapaT
KOHKpETHOW oO0jacTu 3HaHUA, €€ MpoOIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepUaa:

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YpPOBEHb
KOTOPBIX OIPEEISIETCS EIEBOM YCTAHOBKOW K KaXK/10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTBITa TBOPUYECKOW pabOTHl COBMECTHO C MPETOaBaTeIeM;

— pasBuUTHE TPO(ECCHOHATHHO-IEIOBBIX  KAdecTB, JIIOOBH K TPEAMETYy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PaOOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS Ha ONMKAMIIINE TOIbL;

— HayyuTbhCSI METOJMYECKH 00padaTbiBaTh MaTepuasl (BBIACNATH TJIaBHBIE MBICTH H
MIOJIOKEHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSTh HX B  PAa3JIMYHBIX
hopmMyITUpOBKax);

— II0JIyuy€HHE TOYHOI'O IOHMMAHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TOHATHH.

JIeKIMOHHBI MaTepual MOXKET COIPOBOXKAATHCA  JEMOHCTpALMEd ClIaufoB U
UCIOJb30BAHUEM DPA3JaTOYHOIO MaTepuala IpU IPOBEIEHUM KOPOTKHX JHUCKycCH 00
0COOEHHOCTSIX IPUMEHEHHUS OTACIBHBIX TEMATHK O JUCIUTUINHE.

11.2. Meronudeckue yka3aHus ISl 00Y4arouXcs 10 YIaCTUIO B CEMUHApax
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO.

11.3. MeTtonuueckne ykazaHus Il OOydYalOIMMXCS 1O IMPOXOXKICHHUIO IMPAKTHUYECKHX
3aHATUU
VY4eOHBIM IIJITAHOM HE MPEyCMOTPEHO.

11.4. Meronuyeckue yka3aHMsa U1 OOy4yaroIIMXCsl IO BBIIOJHEHUIO Ja0OpaTOPHBIX
pabor

B xozme BbIoNHEHHsA J1aOOPATOPHBIX pabOT OOyYaroIUICs JODKEH YIIyOuTh U
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKU, OBJAJETh COBPEMEHHOW METOJUKOM M TEXHUKOMN
HKCHEPUMEHTa B COOTBETCTBUM C KBAJU(UKALMOHHON XapaKTEpPUCTHKOH 0O0y4arolerocs.
Boinonnenue nadopatopHblX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-IIPAKTUYECKOM, pacueTHo-
aHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUSTUH.

Brimonaenne mabopatopHBIX paboOT 00ydYaromuMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YyYEHUS JUCLMIUIMHBIL, OIpeNiesieMOoil yueOHbIM IIJJaHOM, W OTHOCHUTCS K CpEICTBaM,
00ecreunBaONINM PEIICHUE CIEAYIOINX OCHOBHBIX 33a4 00y4aromerocs:

— TIpHOOpETeHHWE HABBIKOB HCCJICIOBAHMS TIPOLIECCOB, SIBICHHH U  OOBEKTOB,
U3y4aeMbIX B paMKax JJaHHOW AUCLUIUINHBL;

— 3aKpeIuvleHue, pa3BUTHE U JeTalu3alus TEOPeTHMYECKUX 3HAHHUM, MOJIY4YEHHBIX Ha
JEKUUSAX;

— TOJy4YeHHe HOBOI MH(OpPMAaLMH 110 U3y4yaeMOW JUCIUIINHE;

nproOpeTeHre HaBBIKOB CaMOCTOSATENIbHOW paboThl ¢ 1abopaTopHbIM 000pYIOBaHUEM U
npudopamu.

11.5. MeTtonuueckue ykazaHus JJisi 00Y4arOIIMUXCsl 1O BBITTOJIHEHUIO KYPCOBOTO TIPOEKTa/
KypcoBOH paboThI
Y4eOHbIM MJIaHOM HE IIPEYyCMOTPEHO.

11.6. MeTtonuyeckue ykasaHus JUIsl 00y4arOIMXCs O MPOXOXKACHUIO CAMOCTOATEIbHON
paboThI

B xone BBINOTHEHUS CaMOCTOSATENbHONW padOThl, OOyUarOUIUIiCs BBHINOIHSAET paboTy MO
3aJJaHUI0 M TP METOJMUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HernocpeacTBEHHOro
y4acTusl.

Jns oOyuaromuxcst mo 3aoyHoi (opme 0OydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTIOYATh B C€0S1 KOHTPOJIBHYIO paboTy.

B nporecce BbIMONHEHUs] CaMOCTOSATENbHOW paboThl, y oOywaromerocs (hopMupyercs
1enecooOpa3Hoe MIaHUpOBaHHE pabovyero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
Y HaBBIKM B YCBOCHMM M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUH, 0OECIeYMBAET BBHICOKHUN
YPOBEHb YCIIEBa€MOCTH B TMEPHOJ OOY4YEHHs, MOMOraeT TMOJYYUTh HABBIKU IIOBBIIIEHUS
poeCCHOHATBLHOTO YPOBHSI.

MetoauueckumMy ~ MaTepualiaMM,  HalpaBJSIIOIIMMH  CaMOCTOSITENIbHYIO — paboTy
o0yyaroImuxcs, sIBISI0TCSA:

—  y4eOHO-METOJMYECKUN MaTepHal 1o JUCIHILINHE;



METOJMYECKUE yKa3aHHs MO BBINOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydarommxcs 1o
3204HOM (hopMe 00yUeHus).

11.7. Meronnyeckue ykasaHusi s OOydyarolMXcsd [0 MPOXOXKJIEHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAET KOHTPOJb KayeCTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIeJbI0 OLCHMBAHUSA XO0Jla OCBOEHUS
JUCLUIUINHBI.

11.8. Meronnueckue ykazaHus Ui 0OydarOIMXCs 110 MPOXO0KJIECHUIO IPOMEXYTOUHON
aTTECTAIlHH.

[IpomexxyTounass  arrectaisi ~ OOydyarOIIMXCsl ~ HpPEIyCMaTpuBaeT  OLICHUBAHHE
POMEKYTOYHBIX M OKOHYATEIILHBIX PE3yJIbTaTOB 00y4eHus 1o aucuuiuimHe. OHa BKIIIOYACT B
ceOst:

— 9JK3aMeH — (opma OILIEHKH 3HAaHWH, TOMYYEHHBIX OOyYaroIIMMCS B IIPOIECCe
U3yYeHHs BCEW NMCUMUIUIMHBI WIKA €€ YacCTH, HAaBBIKOB CAMOCTOSITENIbHONW padOoThl, CHOCOOHOCTH
OPUMEHSTh MX JUIS PEHICHUS MPAKTUYECKUX 3a7ady. DK3aMeH, Kak MpaBUJIO, MPOBOIUTCS B
NEepuoJl SK3aMECHAIMOHHOW CECCHHM M 3aBEpIIAeTCS AaTTeCTAlMOHHON OIEHKOH «OTIMYHOY,
«XOpOUIO», «YAOBIETBOPUTEILHOY, KHEYIOBICTBOPUTEIHHO.

Jluct BHeceHUs: U3MEHEHUH B pabouyro MporpamMmy JUCIUILTNHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

Iloanuce BHecHIEro
M3MEHEHU

ConeprxaHre U3MECHCHHUH W JOTIOTHCHHI

Jara u Ne

MIPOTOKOJIA
3aceaHus
Kadeapb

IMonnuce
3aB.

kadenpoi




