MUHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUSI POCCUMCKON
OEJIEPALIIU
(be);lepanwoe ToCy1apCTBEHHOE aBTOHOMHOE 05paSOBaTCHI>HOC YUPEKACHHUE BEICHICTO
o6pa3oBaHusL
"CAHKT-TIETEPBYPI'CKUI T'OCYIAPCTBEHHbBIM YHUBEPCUTET
ADPOKOCMHYECKOI'O TTPUBOPOCTPOEHUS"

Kadenpa Ne 14

VTBEPXAIO
PykoBoauTens 06pa3oBaTebHOM MPOrpaMMel

JIOIL,K.T.H. JOLL.

Jluct cornacosanus pa?(/){{eﬁ MPOrpaMMBbI JUCHUILIHHEI
A&

ITporpammy cocraBui (a)

JIOIL,K.T.H. E.H. sI6noxoB

(ROMKHOCTD, YU. CTENEHb, 3BaHHE) (uHHUMans!, haMunus)

/
IporpamMma oo6peHa Ha 3aceqanunu Kadeapst Ne 14

«19» deBpans 2025 r, npoTokon Ne 6

3asenyromwii kadeapoit Ne 14

K.T.H.,JIOII. B.JI. Onenen

JOJDKHOCTD, Y. CTEMNECHb, 3BAHHC
ya

B.A. Henamen

Muuaﬂm, damuns)

(yu. cTeneHs, 3BaHue) (MHnuHRansl, GpamMuins)

3amecTuTeNh JUpEKTOpa HHCTHTYTa Ne2 119 eckoii pabote

JIOI.,K.T.H.,JIOII, ' H.B. MapkoBckas

é/ 0 (noannce)
«20» teBpans 2025 r

PABOYAS TTPOT'PAMMA JTUCLIUITIIMHBL

«HporpaManyeMLIe JIOTUYECKHUE UHTErPpaJIbHBIC CXEMBbI»
(HanmeHOBaHHE AHCLMILTHHEL)

Kon HanpapJICHUA MOATOTOBKH/ 11.04.03

CIIEHAJIBHOCTH

HaumeHoBaHue HarpaBJICHUA
MOATOTOBKH/ CIEIHAILHOCTH

KoHcTpyHpoBaHue ¥ TEXHOJIOTHSA JIEKTPOHHBIX CPEICTB

HaumenoBanue IpoexTupoBaHHE M KOHCTPYHPOBAHKE BCTPAUBAEMBIX
HAIPaBJIEHHOCTH CHCTEM JUISi KOCMHYECKOT0 M PAKETHOTO 06OPYI0BaAHUA
®opma 06yueHus OYHas

'on npuema 2025

Cankt-IlerepOypr— 2025

(AOMKHOCTD, yU. CTENEHD, 3BaHUE) 3 ﬁ/élﬁmb, nara) (ununmansl, damunns)



AnHHOTAIUSA

Jucuunnuua «IIporpaMmupyemble JIOTHYECKHE MHTETPAlbHBIE CXEMbD» BXOJUT B
oOpa3oBaTelbHyl0 IIporpaMMmy BbICIIEro 00pa3oBaHMsi — IporpamMMmy OakajnaBpuara IO
HampapieHuto moAarotoBku/ crermansHoctd  11.04.03  «KoHcTpynpoBaHne #  TEXHOIOTHS
EKTPOHHBIX  CpeAcTB»  HamnpaBieHHOCTH  «IIpoekTMpoBaHHMEe W KOHCTPYHpPOBaHHUE
BCTPAaUBACMbIX CHCTEM /Il KOCMHYECKOTO M pAKeTHOro o00opynoBaHusy. JlucuuiuinHa
peanmsyercs kadeapoit «Neldy.

JlucumiuinHa HaiesieHa Ha (JOPMHPOBAHHE y BBITYCKHHUKA CIICIYIOIMX KOMITETCHLIUIA:

IIK-1 «Cnocoben ¢GopMynupoBaTh M[eMd © 3a0aYdl  HAYyYHBIX HCCICIOBAaHUN B
COOTBETCTBMM C TEHJICHIMSAMHM U NEPCHEKTHBAMH pa3BUTHS OJIEKTPOHHBIX CPEACTB U
TEXHOJIOTHYECKUX IIPOLIECCOB, @ TAKXKE CMEXHBIX O0OnacTell HAyKH M TEXHUKH, CIIOCOOHOCTH
000CHOBAaHHO BBIOMPATh TEOPETHYECKUE M IKCIIEPHMEHTAIbHBIC METO/Bl U CPEACTBA PEIICHUS
c(hopMyITMPOBAHHBIX 3372w

IIK-2 «Cnocoben  pa3pabaTbIBaTh s¢dexTuBHBIE aNrOpUTMBl  pEIICHUS
c(hOpMYJIMPOBAHHBIX 3a/lad C MCIIOJIb30BAaHUEM COBPEMEHHBIX SI3BIKOB IPOrPaMMHPOBAHMS,
HCKYCCTBEHHOI'0 MHTEIUIEKTa ¥ 00€CIIeunBaTh UX MPOTrPAMMHYIO Peali3aliioy

TIK-12 «CnocobeH mNpOBOAWTH CHHTE3 JIOTHYECKOW CXeMbl B 0a3uce BBIOpPaHHOM
TEXHOJIOTUYECKOH OMOIMOTEKH Ha OCHOBE 3a[aHHBIX BPEMEHHBIX U (PU3HYECKHX OrPAaHUUCHUMH C
HCIOIb30BAHUEM CPEICTB aBTOMATH3UPOBAHHOTO TIPOSKTHPOBAHHS

CoznepxaHue IMCUMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBS3aHHBIX C 3HAHMSIMH O
OCHOBHBIX THNAaX M CEPUsIX MPOrpaMMHPYEMbIX JIOTMYECKHX YCTPOMCTB, MOAXOJAaX, OCHOBHBIX
JTanax U OCOOCHHOCTSX MPOSKTUPOBAHHS KaK CXEMOTEXHHYECKHX IOJICUCTEM, TaK M B LEJIOM
MPOrPaMMHO-ANNAPATHBIX KOMIUIEKCOB JUISl PA3JIMYHBIX TPUMEHEHHH; O COCTOSHUM H
TCHACHLMAX PA3BUTHS MPOTPAMMHUPYEMbIX JIOTHYECKHX YCTPOMCTB, HAIPABICHUSIX Pa3BUTHS
apXUTEKTYp HPOrpaMMHUPYEMBIX JIOTHYECKHX YCTPOKWCTB; O BO3MOXKHBIX IIOJXOAaX K
aBTOMAaTHU3MPOBAHHOMY IPOEKTHPOBAHMIO IIPOrPAMMHUPYEMBIX JIOTHYECKHX YCTPOHCTB.

IIpenogaBanue JAMCHMIUIMHBI IpeIycMaTpuUBaeT cleayromue (GopMbl  opraHu3aluu
y4eOHOTO0 MpoLIecca: JISKIMH, JTa00paTOpHbIe pabOThHI, CAMOCTOsATEIbHAS paboTa 00y YaOIIEroCs.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIMH
KOHTPOJIb YCIIEBAGMOCTH, IIPOMEXYTOYHAs aTTecTanus B popMe 3auera.

OOm1ast TPYI0eMKOCTh OCBOCHUSI IMCIUILUIMHBI COCTABISIET 2 3aYSTHBIX SIUHULL, 72 Yaca.

SI3bIK O0YUYCHUSI 110 JUCLUHUITINHE «PYCCKUID

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE
1.1. llenu npemomaBaHus TUCIIMIUTHHBI
Lene mnpenonaBaHusl MUCHUIUIMHBL O3HAKOMHUTH OOYYAIOIIMXCS C 3HAHUSIMH O
OCHOBHBIX THIAX U CEPHAX IPOrpaMMHPYEMbIX JOTMYECKHX YCTPOWCTB, MOIXOIAX, OCHOBHBIX
JTanax U OCOOCHHOCTSAX MPOEKTHPOBAHUS KaK CXEMOTEXHHYECKHX TOJICHCTEM, TaK M B IIEJIOM

MPOrpaMMHO-ANMNAPATHBIX KOMIUIEKCOB JUIsl Da3JIMYHbIX INPUMEHEHHH; O COCTOSIHUM MU
TEHJCHIMSIX Pa3BUTUS NPOTPAMMHPYEMBIX JIOTHYECKHUX YCTPOMCTB, HAIPABICHUSAX Pa3BUTHA
ApPXUTEKTYyp MNPOrPaMMHPYEMBIX JIOTMYECKHX YCTPOMCTB; O BO3MOXHBIX MOJAXOJaX K
aBTOMAaTU3HPOBAHHOMY IIPOEKTHPOBAHMIO IIPOrPAMMHUPYEMBIX JIOTHYECKHUX YCTPOHUCTB.

1.2. JlucuuruinHa

BXOIUT B  COCTaB 4acTH, (opMuUpyeMOHW  y4aCTHHKAMU

00pa3oBaTeIbHBIX OTHOLICHUH, 00pa30BaTENIbHOI MPOrpaMMBbl BhICIIETO 00pa3oBaHus (Hanee —

OI1 BO).

1.3. Tlepeuenb IulaHUPYEMBIX PE3YJILTATOB OOYUYEHHMS 110 JUCLHUIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbratamu ocBoerus: OIT BO.

B pesynbrarte n3ydeHusi IMCUMIUIMHBI O0YYalOIIUHCS JODKEH 00NaaaTh CIEAyHOIUMU
KOMIIETEHIIMAMH WM UX YacTsAMU. KoMneTeHIuy U MHIUKATOPhI UX JIOCTHKCHUS MPUBEJCHBI B

Tabmuie 1.

Tabnuia 1 — I[lepeueHb KOMIETEHIMI 1 HHIMKATOPOB WX JOCTHKCHUS

Kareropus (rpynna) | Kon n HaumenoBanne | Kox n HanMeHOBaHME HHAMKATOPA TOCTHYKEHUS
KOMIIETEHLIUH KOMIIETCHLIUH KOMIETESHIIUH
I1K-1 Cnocoben
(hopmyImpoBaTH HETH
U 3371241 Hay4YHBIX
HCCJIEI0BAaHNH B
COOTBETCTBHU C
TEHACHLHUSIMH U
AICHIL I1K-1.3.1 3HaTh NPUHLUIIBI IOCTPOEHHS U
[ePCIIEKTHBAMU
ASBITIS (YHKIMOHUPOBAHUS JIEKTPOHHBIX CPEICTB U
p TEXHOJIOTMUECKUX MTPOLECCOB
JJIEKTPOHHBIX CPE/ICTB
TIK-1.3.2 3HaTh METOABI MPOBEICHHUS
Y TEXHOJOTUYECKHIX
TEOPETUYECKHUX U IKCTIEPHUMEHTAIBHBIX
[MpodeccronanbHble | MPOLECCOB, a TAKIKE o
N UCCIIeI0BaHUH
KOMIIETESHIIUH CMEXHBIX obacteit
TIK-1.Y.1 yMeTp pacCUUTHIBATH PEIKUMBI
HAayKH U TEXHHUKH,
PabOoThI 2IEKTPOHHBIX CPEACTB
CIOCOOHOCTH
[IK-1.B.1 BnaneTs HaBBIKaMH BBIOOpa
000CHOBaHHO
TEOPETUYECKHUX U IKCIIEPHUMEHTAIBHBIX METO/IOB
BBIOUpATh o
UCCIIeIOBaHUM
TEOPETUUECKHE U
SKCIEPUMEHTAIIbHbIC
METOJIBI M CPE/ICTBA
perieHus
c(opMyITHPOBAHHBIX
3ama4
[IK-2 Cnocoben T1K-2.3.1 3HaTh METO/IBI PA3pa0OOTKH
pa3pabaTbIBaTh MHTEJUIEKTYaJIbHBIX aJITOPUTMOB PEIICHUS
3¢ PeKTUBHBIE HAYYHO-UCCIIEZI0BATEIbCKIUX 3aa4
anroputmsl pemenust | [IK-2.Y.1 ymeTs ucnonbp30BaTh alrOPUTMBI
IpodeccuonanbHble | chOPMYIUPOBAHHBIX | PEIISHUS UCCIIEOBATENIbCKUX 3a/1a4 C
KOMITETCHINN 3a1a4 c HCIOJIb30BAHNEM COBPEMEHHBIX SI3BIKOB
UCIIONB30BAaHUEM MIPOrpaMMHPOBAHHUS, B TOM YHCIIE AITOPUTMBI €
COBPEMEHHBIX SI3bIKOB | HCIOJIb30BAHHEM UCKYCCTBEHHOTO HHTEIIIEKTA
nporpammupoBanus, | IIK-2.B.1 Bnagers HaBbikaMu pa3paboTKH
UCKYCCTBEHHOTO CTPATEeruu U METOAOJIOTHH MCCIEI0BAHUS




HHTEJJIEKTA U
o0ecreunBaTh Ux
MPOrPaMMHYIO
pean3aLHio

KOHCTPYKIUH 3JIEKTPOHHBIX CPEACTB U
TEXHOJIOTUYECKHX IIPOLIECCOB

(gac)

naboparopusie pabotsi (JIP), (uac) 17 17

KypcoBoii mpoekT (padora) (KII, KP), (uac)

IpodeccuonanbHble
KOMIICTCHIIUH

IK-12 Cnocoben
[POBO/IUTH CHHTE3
JIOTUYECKOH CXEMBI B
6asuce BEIOpaHHOM
TEXHOJIOTHYEeCKOU
OubIMoTeKH Ha
OCHOBE 3aJIaHHBIX
BPEMEHHBIX U
(uznueckux
OrpaHMYEHUI ¢
HCTIONB30BaHUEM
CpenCcTB
aBTOMAaTHU3MPOBAHHOTO
MPOEKTHPOBAHHUS

T1K-12.3.1 3HaTh METO/I0JIOTHIO
(hyHKIIMOHAJIBHO-JIOTMYECKOTO CHHTE3a
udpoBsIx yctpoicTB cpeacteamu CAIIP;
OrpaHUYEHHs, HAKJIabIBaEeMBbIe Ha TIPOLIECC
JIOTHYECKOTO CHHTE3a

[IK-12.Y.1 ymMeTh HHTEpIPETUPOBATH
Ppe3yIbTaThl MOAETHPOBAHUS B COOTBETCTBHU C
MIOCTABJICHHOH 3a7a4ueil; MPOBOAUTH MAIIUHHBIC
9KCIEPUMEHTHI € LEJIbIO OLIEHKU
(DYHKIHOHANBHBIX U BPEMEHHBIX XapaKTePHCTUK
JIOTUYECKUX JJIEMEHTOB U (PyHKIMOHATIBHBIX
0JIOKOB B COCTaBe BCEH CUCTEMBI HA KPUCTAILIE
TIK-12.B.1 BnageTs HaBbIKAMH pa3pabOTKH
Ha0Oopa yCIIOBHI U OrpaHUYCHHUH, HEOOXOAUMBIX
Jutst QYHKIIMOHUPOBAHHUS CXEMbl; HABBIKAMH
OIMCAHUSI CXEMBI C MCIIOJIb30BaHUEM
pa3paboTaHHBIX OrPAaHUYCHUH TapaMeTPOB
TaKTOBBIX, BXOJIHBIX U BBIXOJHBIX CHTHAJIOB,
HaBBIKaMU pa3paboTku TpeOOBaHUH K
OT/EJIBHBIM ITYTSM WM IPYIIIaM IyTel
HPOXOXK/ICHHUSI CUTHAJIA

JK3aMeH, (Jac)

Camocmoamenvhas paboma, Bcero (dac) 38 38
Buo npomesxcymounoi ammecmayuu: 3aver,

nudd. 3auver, sk3amen (3ager, udd. 3a4, | 3Bauer 3ager
DK3.*%)

e -
IIpumeuanue:  kaHAMIATCKHIT 9K3aMEH

4. ConeprkaHHe TUCUUILTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH AUCHHILIMHBI 110 pa3/iesiaM U BUIaM 3aHATHIL.
Pasnensl, TeMBI JUCUUIUTHHBI ¥ HX TPYIOEMKOCTB IPHBEICHBI B Tabnuue 3.

Tabnuia 3 — Pa3mensl, TeMbl JUCIMIUINHBI, UX TPYA0EMKOCTh

2.  Mecto aucuuminHbl B cTpykType OI1

JlucuuminHa MOXeT 6a3upoBaThCs HA 3HAHUAX, paHee MPUOOPETEHHBIX 00YYAOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIHILIHH!

— CXeMoOTexHHUKa

— DINeKTpoHHKa

3HaHUs, MOJYYCHHBbIC TPHU W3YYCHHH MaTepuaia JAaHHON JUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYEHHE, TAK U MOT'YT UCHOJIb30BAThCS B:

— Beimycknast kBanupukannonHas pabora

3. OOBEM U TPYIOEMKOCTh TUCIUTIIHHBI
HMauuble 06 obumieM 00beMe IUCHHUIUIMHBL, TPYAOSMKOCTH OTHCIBHBIX BUIOB yd4eOHOM
paboThI IO AUCLUILIMHE (M PACIpe/ieieHUe 3TOH TPYAOEMKOCTH 10 CEMECTPaM) PE/ICTABICHBI B

Tabiune 2.
Tabnuna 2 — O0beM U TPYAOEMKOCTh JUCLUIIIIHHBI
TpynoemMKocTh 1O
Bun yue6Hoii paboThI Bcero cemMecTpam
No2
1 2 3

Obwan mpyooemkocms oucyuniuHol, 27 272
3E/ (4ac)
H3 Hux yacoe npakmuueckoii R0020MoeKu 17 17
Ayoumopnule 3anamus, BCETO yac. 34 34
B TOM YHCIIE!

nekuuu (J1), (vac) 17 17

npaktruyeckue/cemunapckue  3austus  (113),

Pasienbl, TeMbl AUCIUILTHHBI H(e;(;cp)m ( gg) ‘ ( lJI-IaI;) ‘ ( Eeg) ‘ (C‘IECC)
Cemectp 2
1. BBenenne. 2
2. Beenenne B 361k VHDL. 2
3. Apxurekrtypa I[IINC. 6 20
4. IIpoextupoBaHue ycTpoiicTB Ha s3bike VHDL. 5 8 18
5. IlepcneKTHBBI UCIIOTIB30BAHUS CHCTEM 2
[IPOrpaMMHPYEMOM JIOTHKH
Wroro B cemectpe: 17 17 38
Hroro 17 0 17 0 38

[IpakTHueckass MOATOTOBKA 3aKIIOYACTCSI B  HEMOCPEICTBEHHOM  BBIIIOJIHEHHU
O0y4aroOMMHCS ~ ONPEAENEHHBIX  TPYHAOBBIX  (YHKLMH, CBA3aHHBIX ¢  Oy;yuei
po(hecCHOHANIBHOM AESTeILHOCTBIO.

4.2. CopepxaHue pa3aeioB U TeM JICKINOHHbIX 3aHATHH.
CopnepxaHue paszesioB U TeM JICKIIMOHHBIX 3aHATHI PUBEACHO B Tadiuie 4.

Tabnuia 4 — Comeprkanue pa3aelioB M TEM JISKIIMOHHOTO UK

Howmep paznena Ha3Banue u conepxanue pa3esioB U TeM JEKIIMOHHBIX 3aHATHH

1 Bsenenue. Llens 1 CTpyKTYpa AMCHUILIMHBI, OCHOBHBIE IIOHATHS U
orpezesieHus, TeXxHoaoruueckas 6asza. cropust nosisnenus [IJIUC.
OCHOBHBIC IPUMECHEHHUSI.

2 Beenenue B s136ik VHDL. OcHoBHBIE MOHATUS 0 s3bike VHDL.
Hcnons3oBanue s3b1ka B coBpeMeHHbIX CAIIP. BorancnurensHble mabaoHb!.
Monenu Beraucnuteneit Ha VHDL, 00BEKTHI B THITHI SI3bIKA, BBIPAYKEHHS,
OIEPaToOpBl, CTPYKTypa NPOrpaMMBl, apaJljieIbHbIC ONEPATOPBL.

3 Apxurextypa [IJINUC. Apxurekrypa [TJIUC dupm Altera, Xilinx. Cpezabt
pa3paboTKu 1 0COOCHHOCTH pabOThI C HUMHU.
4 IIpoextuposanue yctpoiicts Ha si3bike VHDL. IlpoektupoBanne

KOMOMHAIIMOHHBIX YCTPOHCTB, [IpoeKTHpOBaHUE CHCTEM C TAMSTBIO.
VYmpasnenue npoekrupoBanueM. llepuoauueckue anroput™bl. ONTUMU3ALHSL
rpadoB anropurma. MeToibl IPOSKTHPOBAHUS KOHBEHEPHBIX
BBIUHCIIMTEIBHBIX YCTPOHCTB. MaTpuuHO-rpad)OBbIid METO/I.

5 [TepcrieKTHBBI HCTIOIB30BAHMSI CUCTEM IPOTPAMMHUPYEMOH JTIOTHKH. OCHOBHBIE




HanpasieHus pa3sutus u npumerenus [IJIMC. Peanu3zanus uCKycCTBEHHBIX
HEWPOHHBIX CETEH Ha MPOrPaMMUPYEMOM JIOTHKE.

JHomamrnee 3ananue (J3)

4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHIATHUSL
TeMbl IPaKTUYECKUX 3aHATHH U UX TPYI0EMKOCTh MPUBEICHBI B TAOIHILIE 5.

Tabmuua 5 — [IpakTHuecKue 3aHATUS U UX TPYJOEMKOCTb

Kontposbabie pabotsl 3a04ankoB (KP3)

[ToaroroBka K MpOMeEKyTOIHOM
arrectauuu (ITA)

Bcero: 38 38

U3 Hux Ne
Ne | Temsl npaktuueckux | dopmel npakTuueckux | TpyAOeMKOCTb, |MpaKTUYECKOH |pasaena
n/u 3aHATHI 3aHATHH (qac) TMOJITOTOBKH, | TUCIIUATT

(uac) JIMHBI

V4eOHBIM MIIAHOM HE IPELYCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
TeMbl 1a0OpaTOPHBIX 3aHATHH U UX TPYI0EMKOCTh NIPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlabopaTopHbIe 3aHATUS U UX TPYIOEMKOCTh

5. TlepeyeHb yueOHO-METOANYECKOTO OOECIICYCHHS
JUTS CAMOCTOSITEIIBHON paboThl 00y4YaroNUXCs 0 JUCIUILTHHE (MO/IYJIIO)
Y4eOHO-MEeTOANIECKHE MATePHUANbl Ui CAMOCTOSITEIFHON pabOThl OOYYAOMINXCS YKa3aHbI B
mi. 7-11.

6. IlepedeHb MeyaTHBIX U ANIEKTPOHHBIX YUEOHBIX U3AaHHUI
[lepeueHp neyaTHBIX M AJICKTPOHHBIX YYEOHBIX U3/1aHUN IPUBEACH B Tabuuie 8.
Tabnuia 8— [lepeueHp MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI

Komuecto
9K3eMILBIPOB B
Uﬁng) p/e c bubnuorpaguyeckas ccpuika BHOIMOTEKE
P (KpOME 3JIEKTPOHHBIX
9K3EMIUIIPOB)

http://www.knigafund.ru/ | bu6buno I1. H., Pomanos B. 1. Jloruueckoe
books/181660 IIPOEKTUPOBAHHE JTUCKPETHBIX YCTPOUCTB C
UCTIONB30BAaHUEM MPOIYKIIMOHHO-
(hpeiiMoBOI MOJIENTH MIPE/ICTABIICHUS 3HAHUI
/IL.H. bubuno , B.1. PomanoB— DiiekTpoH.
naH. — benopycckast Hayka 2011 . — 280 ¢

http://www.knigafund.ru/ | Ky3oBkun B. A. Dnektpodusnueckue
books/177851 OCHOBBI, MUKPOCXEMOTEXHHKA, TIPHOOPHI
ycrpoiicTa [DnekTpoHHBIH pecype] : / A.B.
KyzoBkuH — Dnextpon. naH. — Jloroc
2011.—328c.

U3 Hux Ne
Ne HaumeHnoBanue 1abopaTopHbIX paboT TpynoemKocTs, | mpakTHieckoii | pasnena
n/n (uac) MOATOTOBKH, | JMCLHUII
(gac) JIMHBI
Cemectp 2
1 | [IpoekTHpoOBaHHE CABHUIOBOIO PETUCTpPA 3 3
2 | U3yuenune CTpaTeruu HHUCXOJSIIEro 3 3
POSKTUPOBAHUS
3 | Co3maHue TPOEKTOB C  HCIHOJIBb30BaHUEM 3 3
macrepa Merapyukumii MegaWizard
4 | Coznanune npoueccopa Ha [IJIMC 4 4
5 | [IporpaMMupoBaHne Npomeccopa Ha S3bIKE 4 4
CH++
Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI
V4eOHBIM [IIAaHOM HE HPEAYCMOTPEHO

4.6. CamocrosiTenbHast paboTa 00y4aromuxcst
Buzsl caMOCTOATENIBHOM pabOTH U €€ TPYI0EeMKOCTh IPHBEIEHEI B Tabuie 7.

Tabmuua 7 — Buibl caMoCTOsITENILHON paboThl U €€ TPy JOeMKOCTh

. Bcero, | Cemectp 2,
Bun camocrosTenbHON padoTh
Jac 4ac
1 2 3

H3ydeHne TeOpeTHIECKOro MaTepuaia

15 15
gucuuminHbl (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Bemonnenne pegepara (P)
IMoaroroBka K TeKyIIeMy KOHTPOIIIO 15 15
ycneBaemoctu (TKY)

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEIBHBIX PECYPCOB
HH(POPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
IepeueHnb INIEKTPOHHBIX 00pa3oBaTenbHbIX pecypcoB nH(OpPMaIHOHHO-
TENICKOMMYHHUKAIMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIUILIHHBI
npuBeieH B Tabmuue 9.

Tabmuua 9 — IlepeueHb SNIEKTPOHHBIX O0Opa30BaTENBHBIX PECYPCOB HH(POPMALOHHO-
TEeIEKOMMYHUKAIIMOHHOH cety «HTepHEeTY
URL agpec Hanmenosanue

8. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeILHOrO MPOLIECCa MO TUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOTo odecrieueHus npezcrasieH B Tadmauue 10.

Tabauua 10— ITepeueHs IPOrpaMMHOIo 00eCIeueHus!

Ne ni/mt HaumenoBanue

He npenycmotpeno




8.2. IlepeueHn MH()OPMALMOHHO-CIPABOYHBIX CHCTEM, HCTIOJIB3yEMBIX npu
OCYILECTBICHHH 00Pa30BaTEILHOTO MPOLIECCa M0 JUCIUIUTHHE

Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Ta6nuua 11— IlepeueHp nHGOPMATMOHHO-CIIPABOYHBIX CHCTEM

OrieHKa KOMIIETEHIN

5-Ga/uTbHas IKaIa

XapakTepucTika chOpMHUPOBaHHBIX KOMITETCHIIUN

— JIeJIaeT BBIBOJIBI U O0O0OIICHHUS;
— BJIQJICET CHCTEMOH CIIeIIUATU3UPOBAHHBIX TTOHSTHIA.

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CoctaB  MaTepHabHO-TEXHMYECKOW  0a3bl, HEOOXOOUMOW ISl  OCYIICCTBICHHUS
00pazoBaTeNbHOrO Mpolecca 1o AUCIHUIUIMHE, PEJCTaBlIeH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuaibHO-TEXHUYECKOW 0a3bl

— 00yJarOIIHMIACS. YCBOMIJI TOJIBKO OCHOBHOWM MPOrPaMMHBIH MaTepHa,
[0 CYLIECTBY H3JIaraeT €ro, OMMpasich Ha 3HAHHUS TOJBKO OCHOBHOM
JIUTEPATYPHI;

— JIOIYCKAeT HEeCYILECTBEHHbIE OLIMOKU U HETOYHOCTH;

Ne HaumeHnoBaHue COCTaBHOM YacTh
/1 MaTepHaIbHO-TEXHHYECKON 0a3bl

Howmep ayauropun
(Ipr HEOOXOIMMOCTH )

JlexoHHas ayAuTOpHs

«yZIOBIICTBOPHUTEIILHOY .
— HCIIBITHIBACT 3aTPYIHEHHS B IPAKTHYSCKOM NPUMEHECHHH 3HAHHI
«3AYTCHO» .
HAIPAaBIICHHS;
— c1ab0 apryMeHTHPYET HAYYHbIE TOJI0KCHUS;
— 3aTpyaHsieTcs B JOPMYIMPOBAHUH BHIBOJIOB M 0000IICHUIT;
— YACTHYHO BIIAJCET CHCTEMOIl ClICHMAIN3HPOBAHHBIX TOHSTHIA.
— o0yJarommiicss HE YCBOMJI 3HAYUTEIBPHONW YacTH MPOTrPaMMHOIO
Marepuaa;
— JIOMyCKaeT  CYLICCTBEHHBIC  OWIMOKH M  HETOYHOCTH  IIPU
«HEY/IOBIICTBOPHUTEIILHO ;
paccMoTpeHuH npobiieM B KOHKPETHOM HaIpaBJICHHHY;
«HE 3aYTCHO»

— UCIBITHIBACT TPYJHOCTH B PAKTUYCCKOM IPUMEHCHHH 3HAHUIA;
— HE MOXKET apryMEHTHPOBATH HAYYHBIE MTOJIOKEHHS;
— He popMyHpyeT BEIBOAOB U 000OIICHHH.

2 | KomobroTepHslii Ki1acc

10. OueHouHbIe CpeACTBA sl IPOBEACHHS POMEKYTOUHOM aTTeCTaluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOH AaTTECTALNH
00yJaroumxcs Mo JUCHUIUIMHE NpUBeIeH B Tabuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJICTB [UIsl NPOBEJCHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TunoBble KOHTPOJILHBIC 33aHUS WIIX UHBIC MAaTCPHAJIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa Mpe/cTaBlieHbl B Tabmwuie 15.

Tabnuua 15 — Bonpocs! (3a1a4un) Asst 9K3aMeHa

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOUHBIX CPEIACTB

3auer Crnrcok BOIpocoB

10.2. B kauecTBe KpHUTEPUEB OLEHKH YPOBHA C(HOPMHPOBAHHOCTH (OCBOEHUS)
KOMIICTCHIMH OOYYAaOIINMHUCS TPUMEHSICTCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIETEHIIUH, KoTopasi IpuBesieHa B Tabauue 14. B TeueHne cemecTpa MOXKET UCIIONIB30BATHCS
100-6annpHas  ImKama  MORYIBHO-DEUTHHTOBOH  CHCTEMBI ~ YHHBEpPCHUTETa,  IpaBHIIA
HCTIONB30BAaHUSI KOTOPOH, YCTQHOBJIEHbI COOTBETCTBYIOLIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
T'VAIL
Tabnuua 14 —Kpurepuu oueHKH ypOoBHsI CHOPMHUPOBAHHOCTH KOMITETCHIMI

Or1eHKa KOMIIETEHIIMN

XapaKkTeprucTHKa COPMUPOBAHHBIX KOMITCTCHIIMM
5-OajuibHast IIKaJIa paKrep (boppo

— oOyyarouuiicsi TayOOKO H BCECTOPOHHE YCBOWIJI MPOrPaMMHBIA
MarepHa;

— YBEPEHHO, JIOTHYHO, IIOCIIEIOBATEIBHO ¥ IPAMOTHO €T0 U3JIaracT;

— ONUPAsCh HAa 3HAHUS OCHOBHOW M JIONOJHUTENIBHON JIMTEPATYpHI,
TECHO IPUBS3BIBAECT YCBOCHHbBIE HAYYHBIE MOJOXKEHHS C MTPAKTHYECKOM
JeSATENbHOCTBIO HAIIPABJICHUS;

— YMeJI0 00OCHOBBIBACT U apTYMEHTHPYET BBIJIBUT'AEMbIE UM UJICH;

— JIENIAaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BJIAJICET CUCTEMOM ClIeHUATN3UPOBAHHBIX HOHATHH.

«OTIIMYHO»
<«Ga4YTCHO»

— oOyuatomiuiicss TBEpO yCBOMI IPOrPAMMHBIII MaTepuall, FpaMOTHO U
[0 CYyLIECTBY U3JIaraeT €ro, ONMpPasChb Ha 3HAHUA OCHOBHOM
JIMTEPATYPBI;

— HE JI0ITyCKAeT CYILECTBEHHBIX HETOUHOCTEH;

— YBA3BIBAET YCBOEHHbIE 3HAHUS C IPAKTHYECKOH JEATEIbHOCTHIO
HAIPaBIICHUS;

— apryMeHTHPYET HayuHble MOJI0KEHUS;

«XOpOIIIO»
«3a4TEHO»

Ne /it Ilepeuens Bompocos (3a1a4) U1 SK3aMEHA Kon
UHJMKATOpa
YuyeOHBIM IUIAHOM HE NPEeyCMOTPEHO
Bormpocs! (3aaun) 1ust 3auera npejacrapieHsl B Tabnuue 16.
Tabnuia 16 — Bonpocs! (3a1aun) asist 3adera
Ne n/n INepeueHb BOIpOCOB (3a1a4) 11 3a4eTa Kox
UHIMKATOpa
1 Ompenenenne [TJINC T1IK-1.3.1
[IpencraBpre u onuiKTe 000OIICHHYO BHY TPEHHIOO IK-1.3.2
crpykrypy ITJIMC MK-1.Y.1
3 KakoBbl 0cHOBHBIE 001acTi ipuMenenus TIJINC? IK-1.B.1
4 IlepeuncinTe HEKOTOPHIX BEAYIINX MUPOBBIX IK-2.3.1
npoussoaureneit [IJINC u HHCTPYMEHTAIbHBIE CPECTBA NK-2.v.1
POEKTHPOBAHUSL. [IK-2.B.1
5 /JlBa ocHOBHBIX Ki1acca coBpemeHHbIX [IJIMC — CPLD u MK-12.3.1
FPGA. CpaBHUTENbHAS XapaKTEPUCTHKA. MK-12.Y.1
6 Knaccudukarms [TJINC 1o crioco0y U3roToBieHus IIK-12.B.1
(OIHOKPATHO HPOrpaMMIpPyEMbIe, MHOTOKPATHO
HIpOrpaMMUPYEMbIe, BHYTPHCUCTEMHO IIPOrPAMMHUPYEMBIE).
KpaTkasi XxapakTepucTHKa THIIOB.
7 Knaccudukarms [IJIMC no BHyTpeHHel cTpyKType (10
KOJIMYECTBY M TUILYy OJIOKOB U CBsi3eil) (MEIIKOMO/Y IbHas,
CpeHeMO/Ty IbHasl, KPYITHOMOYJIbHAS! aDXUTEKTYpa).
KpaTkasi XapakTepucTHKa THIIOB.
8 Buner cpeqaemonyneabix [TJIMC (Ha ocHOBE
MyJIbTHILUIEKCOPOB, HA OCHOBE TaOJIUI] COOTBETCTBHUS).
Kpatkas xapakrepucruka tunos.Bozmoxxnocru IJIMC,
[IOCTPOCHHBIX HAa OCHOBE Ta0JIHIl COOTBETCTBHUS (Tabuuniia




HUCTUHHOCTH, d5ieMeHT O3V, cIBUTOBBIN peructp).
0630p Texuonoruii mporpammuposanus [IJINC.

10 OcHoBHbIE (HU3MYECKUE TPUHIIUATIBI OHOKPATHOTO
nporpammupoBanus [1JIM (mnaBkux W HapalMBaeMbIX
NIepEeMbIUCK, MaCOYHOE MPOrpaMMHUPOBAHUE (MK
¢dorouradiion)).

11 00630p TEXHOJIOTHii MHOTOKPATHOTO IPOrPaMMHUPOBAHHUS
IJIUC (Onextpuuecku ctupaeMble mporpammupyemsie 113V,
Flash, cratuaeckoe O3Y).

12 Jocrouncrsa [VIMC. [IpenmyuiecTsa nepes ycTpoicTBamMu ¢
«PACCHITHON JIOTUKOM.

13 Ansreprarussl [IJIUC. CpaBHeHHE ¢ APYTHMHA
anprepHatuBamu [IJIMC.

14 IepBonauansHbie apxutektypsl [IJINC. Kpatkuii 0630p.
(IIM, IIMJL, TIM)

15 bur cexpernocti.

16 IIporpammaropsl

17 Makposiyeiiku u jorudeckue 6soku. 0630p. CpaBHeHHE.

18 0O6001eHHas crpykrypa CPLD

19 06001eHnas crpykrypa FPGA

20 Bbioku BBoga-seiBoga [1JIMC

21 [pouecc koudurypaunn FPGA

22 [epcnexruss! passurus [JIMC

23 Texnonorus «CucremMa-Ha-KpUCTaJLIE)

24 IIpoueccopHsle sapa.

25 [IpumMep BapuaHTOB peanu3aluy apXUTEKTYPbI
TIPOIIECCOPHOTO sapa.

IMepeueHp TeM /Ui KypCOBOTO HPOEKTHPOBAHWS/BHIIOIHEHHS KypCOBOH pabGoOThI
peJIcTaBIeHb! B Taduue 17.
Tabnuna 17 — [NepeyeHb TeM I KypCOBOTO IPOSKTHPOBAHUSA/BBIIOIHEHUS KYPCOBOIl paboThI

No /i [puMepHSIii epedeHb TeM ISl KypCOBOTO NPOSKTHPOBAHUS/BBIIOIHEHHS
B KypCOBOM paboThI

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocsl Ui mpoBeleHUs MPOMEKYTOYHOW aTTECTAllMd B BHAE TECTUPOBAHUS
npezacTaBieHbl B Tabuie 18.

Tabnuua 18 — [IpumepHsIii nepedyeHb BOPOCOB VISl TECTOB

Kox

Ne i/n [IpuMepHBIii IEpedeHb BOIIPOCOB ISl TECTOB
HMHJIUKaTopa

| YueOHbIM IITAHOM He IPELyCMOTPEHO

IlepeueHb TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYarOIIMXCS 3a0YHON (HOPMBI
00yueHus, Ipe/IcTaBIeHbl B Tabuuie 19.

Tabnuua 19 — [lepeyeHb KOHTPOIBHBIX PaOOT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npenycmotpeHo

10.4. Meronuyecknue  Marepuajibl,  ONpPEACTSAIONIAE  HPOUEAYpPHl  OLEHHBAHUS
WH/IMKaTOpPOB, XapaKTEPHU3YIOLIIMX OTambl (OPMUPOBAHHMS KOMIICTEHIMH, COJIEpKarcs B

JIOKalbHBIX HOpMAaTUBHBIX akTax ['YAII, pernamMeHTHpyOmUX MOPAAOK U IPOLEAYPY
HPOBEICHNUS TEKYIIETO KOHTPOJISA YCIIeBAEMOCTH U IPOMEXKYTOUHON aTTeCTalMU 00yJaroIIuXCs
I'VAIL

11. Meroauueckue yka3aHus Ui 00y4arOIMXCsl 0 OCBOCHUIO TUCIUIITHHBI

11.1. Meroguueckne yKasaHusi /sl OOYYarONIMXCS 10 OCBOCHHIO JIEKIIHOHHOTO
Marepuaa

OCHOBHOE HA3HAYCHHE JICKIMOHHOIO Marepuaja — JIOTHYEeCKH CTPOIHOE, CHCTEMHOE,
rioyOoKoe M SICHOE M3JIOKeHHe yueOHOro martepuana. HasHaueHue COBpEMEHHOIl JEKIMH B
paMKax AMCLMIUIMHBI HE B TOM, YTOOBI IOJIyYHTh BCIO MH(OPMALHUIO IO TEME, a B OCBOCHHHU
(yHDaMeHTaNBHBIX TNPOOJEM JAWCHUIUIMHBL, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JIOCTH)KEHUH Hay4yHOH Mblciu. B yueOHOM mpolecce JeKIMsi BBIIOIHAET METOA0IOTHYECKYIO,
OpraHU3aLMOHHYI0 U MH(POPMAIMOHHYIO (YHKIMHU. JIeKIUs pacKpbIBaeT MOHATHHHBIN anmapat
KOHKPETHOI 00JacTu 3HaHus, e€ MPoOJIeMBl, aeT LEeJNbHOE MPEICTaBICHHE O AUCLHILUIUHE,
MOKa3bIBACT B3aUMOCBS3b C JPYTUMHU JUCIUILIMHAMHU.

[Inanupyemble pe3ysbTaThl NP OCBOCHUH 00YYAIOIIMMHUCS JICKIIMOHHOTO MaTepraa;

— TOJyYCHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HaHWH, YpPOBEHb
KOTOPBIX OTIPEIENSIeTCs eJIeBON YCTAHOBKOM K KaXXI0H KOHKPETHOU TeMe;

— TOJIyYeHHE OIIbITAa TBOPUECKOI PabOThl COBMECTHO C MPEIOAaBaTeNIeM;

— pa3BuUTHE NPO(ECCHOHAIBHO-ICIOBBIX  KayecTB, JIIOOBHM K  IpEeaMETy |
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIUICHHSI.

— TOsBJICHHE HEOOXOJMMOI0 HHTEpeca, HE0OX0AUMOTO IJIsl CAMOCTOSTEIIBHON PaboTEI;

— TOJNydYeHHWEe 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKH WM TEXHUKH H O
IIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TONBI;

— HAYYUTHCS METOAWYECKH 00pabaThIBaTh MaTepHan (BBLACIATH TJIABHBIE MBICIH U
MOJIOXKEHMS, TPUXOJMTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  PA3JIMYHBIX
(hopMynupoBKax);

— IOJy4YeHHE TOYHOT'O TOHUMAHHs BCEX HEOOXOIUMbIX TEPMUHOB U MOHSATHIA.

JlekunOHHBI MaTepual MOXET CONPOBOXKIATHCS IEMOHCTpalMed CclIaioB u
HCIIONB30BAaHUEM pa3JaTOYHOrO MarepHana IpU TMPOBEACHHH KOPOTKHUX AMCKYCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OT/ACIIBHBIX TEMATHK 10 JUCLUILINHE.

11.2. Meroauueckue yka3aHust st 00y4arouXcs M0 NPOX0XKICHUIO CaMOCTOSTEIbHOM
paboTbl

B Xo0/¢ BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0OThHI, OOYUYArOIIUICS BBIONHSICT PaboOTy IO
33/IaHUI0 M NPY METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTo
yuyacTHsi.

B mporiecce BBIMOIHEHUsS] CAMOCTOSTENBHON PaboThl, y 00yuaromerocsi popMupyercs
1esaecoo0pa3Hoe IIaHUpOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHUS
U HaBbIKM B YCBOCHHM M CHCTEMATH3alMH NPUOOPETAEMBIX 3HAHUM, 0OEcHeYrBaeT BBICOKHUI
YPOBEHb YCIIEBa€MOCTH B MEpPHOJ OOy4YEHHs, [OMOraeT IOJyYHTh HABBIKUA ITOBBIIICHUS
po(heCcCHOHATIBHOTO YPOBHSI.

MeToMuecKUMH ~ MaTepuajaMH,  HAlpaBiISIOMMMH  CaMOCTOSTENIbHYIO — padoTy
00y4arouXCsl, SIBIAI0TCS y4eOHO-METOIMUYESCKHI MaTepHal 10 AUCLHUIUINHE.

11.3. Meroguueckne yKa3aHus Ui OOYYarOIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl yCHEBAEMOCTH.

Texymuii KOHTPONb YyCHEBAEMOCTH IIPEIyCMaTpUBacT KOHTPOJb KadecTBa 3HAHUH
00Y4arOLIUXCsl, OCYIIECTBIISIEMOr0 B TEUCHHE CEMECTpPa C LeNbI0 OLICHUBAHHS XO/a OCBOCHUS
JIUCLUILIMHBL.



11.4. Meroauuecknue yka3aHUs JUIS OOYYaroOIIUXCs 110 MPOXOXICHUIO MPOMEKYTOYHOM
aTTecTalHu.

IIpomexyTouHas  aTrectanus  OOYy4YalOIIMXCS  NpPEIyCMaTpUBAaET  OLICHUBAHUE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX Pe3y/IbTaToB 00y4deHus rno guciumuinHe. OHa BKIIOYAeT B
ceost:

— 3a4eT — 9T0 (opMa OLEHKU 3HAHMIL, MOMYUYEHHBIX 00YYAIOIINMCS B XOAE M3YyUCHUS
yueOHOM JMCLUUILIMHEL B [IEJIOM HIIH IPOMEXYTOuHas (110 OKOHYaHHH CEMECTpa) OLCHKA 3HaAHUI
00y4arommMcst 10 OTJEIBHBIM pa3jesiaM IUCIUIUIMHBI C aTTECTAIIOHHONW OLICHKOH «3auTeHO»
WU «HE 3a4TEHOM.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




