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AHHOTaNINA

Hucuunmuna «l[IpoextupoBanue BcTpoeHHbIX cucteM Ha CBHUC» Bxomutr B
o0pa3oBaTeNbHyI0 MPOrpaMMy BBICIIETO OO0pa30BaHUS — MPOrpaMMy MarucTpaTypsl IO
HampasieHuio mnoarotoBku/ cremuanbHocTH 09.04.01 «MHbopMaTHka W BBIYMCIHTENbHAS
TEXHHMKA» HampaBlieHHOCTH/crienuanu3anuu «BcTtpoeHHble cucteMbl 00paboTku MHGOpMaAIUU U
ynpasienus». Jucuumnnuna peanusyercs kadenpoit «Neldy.

JlucuuniuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOINX KOMIETSHIIHNA:

[IK-2 «CrnocoOeH OCyIIeCTBISATh HWHTETPAIMIO W BHEAPEHHE pa3paboTaHHOTO
IPOrPaMMHOT0 O0eCTIeueHus], BBIYUCIUTEIbHBIX CUCTEM, KOMMYHUKALIMOHHOTO 000pYAOBaHUS»

[IK-4 «Cnoco0eH mNpoOBOAWUTH CHHTE3 JIOTUYECKOH cxeMmbl B 0a3zuce BBHIOpAHHOMN
TEXHOJOTMYECKON OMOIMOTEKH HAa OCHOBE 33/IaHHBIX BPEMEHHBIX U (PU3MUECKUX OrpaHUYEHUH
MCIIOJIb30BAaHUEM CPECTB ABTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS»

CopepxaHue IUCHUIUIMHBI OXBaTbhIBA€T KPYr BOMPOCOB, CBS3aHHBIX C pa3pabOTKOI
CBUC ¢ wucnonp30BaHUEM CYHIECTBYMOIIEH dneMeHTHOH 0Oaszbl peamusanuu CBUC wu
COBPEMEHHBIX CPEACTB ABTOMAaTU3UPOBAHHOIO TPOEKTUPOBAHMUSL.

[IperoaBanrie MUCHMIUIMHBI TPEIyCMAaTPUBACT ClieAyIomme (HOpMBI OpraHU3alUN
y4eOHOro Mpoliecca: JEKIIH, IPAKTUIECKHUE 3aHITHSI, CAMOCTOsITeNIbHAsA paboTa CTyIeHTa.

[IporpaMMoil IUCHUIUIMHBI TPEIYyCMOTPEHbI CIEAYIOIIUE BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme sk3amena (1 cemectp).

OO6miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJISET 3 3a4eTHBIX eauHullbl, 108
4acoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE «PYCCKUM

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus JUCHUTLITAHBI

enbro mpenogaBanust AUCUUILUIUHBI «IIpoexkTrupoBanue BcTpoeHHbIX cucteM Ha CBC)
- mpuoOpeTeHre TEOPETUYECKUX 3HAHWN M MPAKTHUYECKUX HABBIKOB B 00JAaCTH pa3pabOTKU
CBUC ¢ wucnoib30BaHWEM CYIIECTBYIOMIEH d3JIeMeHTHOW ©Oa3bl peanms3anuu CBUC wu
COBPEMEHHBIX CPECTB AaBTOMAaTU3UPOBAHHOI'O IIPOEKTUPOBAHUS.

1.2. JlucumruinHa  BXOAWT B COCTaB  4YacTH, (HOpPMHUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTENIbHON MPOrpaMMbl BBICIIETO 00pa3oBaHus (nanee —

OI1 BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMUILTUHBI OOYYAIOIIUIACS JOKEH 007a/laTh CIEAYIOIUMU
KOMITETEHIUSIMH UM UX YacTsMH. KOMIeTeHIIMN U MHAUKATOPBl UX JOCTH)KEHUS IPUBEJICHBI B

Tabmune 1.

Tabnuna 1 — [lepeuens KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnma)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXKCHUA

KOMIICTCHITHH KOMITCTCHITHH KOMIICTCHITHH
[TK-2 Cnocoben
OCYIIECTBIISATh
WHTETpaIu U
BHEJIpEHUE
AP [1K-2.3.1 3HaTh OCHOBBI apXUTEKTYPHI,
pa3paboTaHHOTO o
[Tpodeccnonansubie HDOIDAMMHOLO YCTPOMCTBO ¥ MPUHIUIIBI (DYHKIIMOHUPOBAHUS
KOMIIETEHIINH borp BBIUHCIUTENbHBIX UHPOPMAIIMOHHBIX CUCTEM U
obecrieueHus,
KOMMYHUKAITMOHHOTO 000pYI0BaHUS
BBIYHCITUTEIILHBIX
CHUCTEM,
KOMMYHHKAITHOHHOTO
000pyTOBaHUS
[1K-4.3.1 3HaTh METOIOJIOTHIO (DYHKITMOHAIBHO-
JIOTUYECKOTO CHHTE3a IIU(PPOBHIX YCTPOICTB
cpeacrBamu CAIIP; orpannuenus,
HAKJIaIbIBaEMbI€ Ha MPOIECC TOTHIECKOTO
[1IK-4 Cnocoben A pont
MIPOBOJNTH CUHTE3 entresa
P . I1K-4.Y.1 ymeTp UHTEpPIIPETUPOBATD
JIOTUYECKOU CXEMBI B
. PE3yJIbTAaThl MOICITUPOBAHUS B COOTBETCTBHUU C
6a3uce BRIOpaHHOU . .
o MOCTaBIICHHOM 3a/1a4yeii; MPOBOJUTH MAITUHHBIC
TEXHOJIOTHUECKOU
AKCIIEPUMEHTHI C IEJIbI0 OTICHKU
OuOIMOTEKH Ha
(GYHKIIMOHATBHBIX ¥ BPEMEHHBIX XapaKTEPUCTUK
[TpodeccuonanbHbIe | OCHOBE 3a/IaHHBIX
JIOTUYECKHUX JIEMEHTOB M (DYHKIIMOHATBHBIX
KOMIIETEHITNH BPEMEHHBIX U

(buzmyecKux
OTpaHUYECHUH C
HCIIOJIb30BAaHUEM
CPEICTB
ABTOMAaTU3UPOBAHHOTO
IIPOEKTUPOBAHMUS

OJIOKOB B COCTaBe BCEl CHUCTEMbI Ha KpUCTalIe
I1K-4.B.1 Bnaners HaBbIKaMU pa3padOTKH
Habopa yCcJI0BUI U OrpaHUYEeHUH, HEOOXOAUMBIX
JUTsl PYHKIIMOHUPOBAHUS CXEMbI; HABBIKAMHU
ONMCAHUS CXEMBI C HUCIIOJIb30BAaHUEM
pa3paboTaHHBIX OIpaHUYEHUN TapaMeTPOB
TaKTOBBIX, BXOJHBIX U BHIXOJHBIX CUTHAJIOB;
HaBbIKaMU pa3pabOoTKu TpeOOBaHUH K
OTJIEbHBIM IIYTAM WIM Ipynnam ImyTei
IPOXOXKJACHUSI CUTHAJIA

2. Mecro nucuumianHsl B cTpykType Ol




JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YYaIOITUMUCS
NP U3YYCHHUH CISTYIONINX AUCIUILINH:

— «Opranmzanus 9BM u cuctemy»,

— «CxeMOTexXHUKay,

— «OBM wu nepudepuiiapie yCTpOHCTBaY.

3HaHMs, TONyYEHHBIC TPU U3YYCHUU MaTepuaia MJaHHOW JUCHUUIUIMHBI, UMEIOT Kak
CaMOCTOSITeNIbHOE 3HAUY€HUE, TAK U MOTYT HCIIOIb30BAThCS MPU U3YUYEHUU APYTUX TUCIUILINH!

— «BpinyckHas kBanupukaroHHas padoTa.

3. OOBEM U TPYIOEMKOCTh TUCIUILIAHBI
Hannaple 006 o0meM oO0beMe MUCIUILUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHHUIUIHHE (M pacnpeeieHue ITOi TPYI0EeMKOCTH 110 CEMECTpaM) MPECTaBICHbI B
Tadsuue 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIIUHBI

TpynoemMKoCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocmo OUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 nux uacoe npakmuueckoit n0020moeKu 17 17
AyoumopHhusie 3anamus, BCETo vac. 34 34
B TOM YHCJIE:

nexuuu (JI), (gac) 17 17

npaktudeckue/cemunapckue 3aastus  (I13),

(uac) 17 17

naboparopusie padboTs (JIP), (dac)

KypcoBoii nmpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4ac) 36 36

Camocmoamenvnan paboma, Bcero (dac) 38 38

Buo npomesxcymounoit ammecmayuu: 3ader,
OK3., 9K3.,
mudd. 3ager, sk3ameH (3auet, Audd. 3a4, Ok3.)

4. CopepxaHue AUCHUIUIMHBI
4.1. PacnpeneneHue TPyIOSMKOCTH TUCITUIUTMHBI IO pa3/ieiiaM U BUIAM 3aHSATHIM.
Pa3nensbl, TeMbl AUCHUIIIMHBI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IuUIe 3.

Tabauna 3 — Pa3ensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Pa3nen 2. UcnonszoBanne VHDL npu
npoektupoBarnu CbUC

Tema 2.1. OcHOBHBIE KOHCTpYKIMH s13b1Ka VHDL,
crienuuKaIus MojeeH 5 4 11
Tewma 2.2. Onrcanne MOIENTH Ha Pa3HBIX YPOBHSX
MPEJICTABJICHUS C UCTIOJIb30BaHUEM s3bika VHDL
Tewma 2.3. TectupoBanue Mojeneit

Paznen 3. OcoOeHHOCTH TEXHOIOTUH
Tema 3.1 [Ipon3BOACTBEHHBIH TIPOITIECC

Tema 3.2 DnemenTHas 6a3a TEXHHUECKOH peaTn3aiiu 4 ) 8

CBUC

Pazgen 4. Ilponecc cunare3a CBUC

Tema 4.1 Tporecc TOrMYECKOT0 CHHTE3A 4 4 8

Tewma 4.2 Tporiecc hnu3MYecKOro CHHTE3a

Hroro B cemectpe: 17 17 38
Hroro 17 17 0 0 38

[IpakTuueckass TOATOTOBKA 3aKJIIOYAETCS B  HEMOCPEJICTBEHHOM  BBIIIOJTHEHUH
OoOy4JarolMMUCS.  OMNpPENENeHHbIX  TPYAOBBIX  (YHKIMH, CBS3aHHBIX ¢  Oy;yuiei
npodecCHOHATEHOM JIeATEIIEHOCTBIO.

4.2. CopnepxaHue pa3/IeioB U TE€M JICKIIMOHHBIX 3aHATUH.
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH TIPUBEACHO B Ta0muIe 4.

Tabnuna 4 — ConepkaHue pas3iesioB U TEM JICKIIMOHHOTO ITUKJIA

HOMep pasaciia Hazpanue u COACPIKAHUC pa3acCIOB U TEM JICKITHOHHBIX 3aHATUMN

1 S3bik VHDL nas npoextupoBanuss CBUC, BBenenne.
[Ipenmer u 3apaun qucuuUIMHEL. O3HAKOMIICHHE C YIeOHOH
JUTEPATYPO 1O Kypcy. DTallbl IpoLecca IPOEKTUPOBAHUS
CBUC. O0630p s13bIKOB OnucaHus anmnapaTypbl. OCHOBHbIE
xapakTepucTuku u cgepa npumenenuss VHDL. [Tonsarue
BpeMeHHU, och BpemeHH B s3bike VHDL. CoObITHst 1 curnass ux
OTJIMYUS OT nepeMeHHbIX. [loHsaTHe 00beKTa MOAETMPOBAHUSI.
CrpykTypa onucanusi 00beKTa MoieTupoBaHus. THIbl
napajuleNIbHBIX onepaTopos. [lapamiensHble oneparop
NIPUCBANBAHUSL.

Jlexrum | 113 (C3)| JIP KII/KP

Pazgensl, TeMBI TUCITUTIIMHEI CP (gac)

(dac) (dac) (qac) (qac)
Cewmectp 1
Paznen 1. A3k VHDL nns npoextuposanus CBUC,
BBEJICHUE
Tema 1.1. Beenenne. OCHOBHEIE 3TaITbI
npoektupoBanusi CbNC
Tema 1.2. SI3p1kn onmcanus annapatypsl. A3sik VHDL, 4 4 11

BBEICHUC

Tewma 1.3. IloHsiTHE BpeMeHH 1 00BEKTa
MozenupoBanus B si3pike VHDL. OcHOBHBIE
KOHCTPYKIIUH SI3bIKa, CBA3aHHBIC C OHITHUEM BPEMEHU

2 Hcnonb3zopanue VHDL npu npoekTuposannu CBUC.
[TapanienbHbIi onepaTop BKJIIOUYEHUS KOMIIOHEHTA B MOJEIb.
[TapannensHslil oneparop npouecca. [locienoBarensHele
orepaTopsbl, KOTOPbIE MOTYT BXOJIUTh B COCTaB IpolLiecca.
MexaHu3Mbl o0ecriedeHns napaMeTpU3ali MOJIeNIeH.
[ToBenenueckoe onrcanue o0beKTa MOJEHpoBanus. OnucaHue
00BEKTa MOJICIMPOBAHMS HA YPOBHE PETUCTPOBBIX Mepeaay,
OTpaHMYEHUS Ha UCIIOJIb30BAHNE KOHCTPYKLUHN S3bIKa TPU
OINMCaHUU 00BEKTa MOJICIIMPOBAHUS HA YPOBHE PETHCTPOBBIX
nepenad. Opranusanus rnpoiecca TeCTUPOBaHUsL. Y POBHU
TECTUPOBAHUS TpeOOBaHUA K TecTaM. THUIOBas CTPYKTypa
TECTOBOI'O OKPYKEHHMsI, CIOCOOBI OpraHU3aIK TECTOB.

3 Oco0eHHOCTH TEXHOJIOTHH.

Dransl MPOU3BOICTBEHHOTO nporiecca. O630p ocobeHHOCTeH
texHosioruu. O030p COBPEMEHHOM 2JIEMEHTHOM 0a3bI
texanueckoil peanmuzarin CBUC (momHOCTHIO 3aKa3HEIE,




6a3zoBeie Mmatpuunblie kpuctamisl, CPLD, FPGA, ASIC).
[TouATHE TEXHOJIOTUYECKNX OMOINOTEK.

CHHTEC3a.

IIponecc cunresa CBUC.
ITocnenoBaTeIbHOCTH JEHCTBUI, BRIITOJHIECMBIX B X0O/IE
JIOTMYECKOT0 CMHTEe3a. BXoaHbIC TaHHBIC JISI JIOTHYECKOTO
cuHTe3a. BeIxoaHbIC JaHHBIE, TTOTyYaeMbIe B pe3yJIbTaTe
BBITIOJIHEHHS jjornueckoro cuate3a. CAIIP mis moruyeckoro
cunTe3a. [locmenoBaTenbHOCTD ACHCTBUI, BEITTOIHAEMBIX B X0JI€
¢usnueckoro cunTesa. Bxogusie nanubie 11 pusnuecKoro
cuHTe3a. BeIxoaHbIC JaHHBIE, TTOTyYaeMbIe B pe3yJIbTaTe
BhInosiHeHus pusnueckoro cuareza. CAIIP s pusnueckoro

BBIYHCIIATENSA C
3a1aHHBIMU
napamMeTpamHu Ipu
pa3IuYHBIX
OTPaHUYCHUAX

Bcero

17

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpaKTHYECKUX 3aHATHI U X TPYJOEMKOCTh IPUBEACHBI B TAOJHIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHs U MX TPYIOEMKOCTb

4.4. JlaGopaTopHbIE 3aHATHUS

Tembl 1a00paTOPHBIX 3aHATUN U UX TPYAOEMKOCTh MPUBEJCHBI B TaOIUIE 6.

Tabnuna 6 — JlabopaTropHble 3aHATHUS U UX TPYJIOEMKOCTb

N3 anx No
Ne TpynoeMKOCTD, | IIPAKTUYCSCKOH | pa3aeina
HanmeHnoBanwue 1a00paTopHBIX paboT pya > | TP pasit
n/a (dac) IIOJTOTOBKH, | JHCIUII
(gac) JIMHBI

VYueOHBIM IIJIAHOM HeE MpeayCMOTPCHO

Ne
/o

Templ MpakTU4ECKUX
3aHATUN

@OpMBI IPAKTUYECKHUX
3aHATUN

TpynoeMKocCTb,
(gac)

N3 Hux
IIPAaKTUYECKON
MOJATOTOBKH,
(gac)

No
pasnerna
TIACIIAII

JIAHBI

Bcero

Cewmectp 1

OcBoeHNe OCHOB
si3pika VHDL n
MOJTyYEHUE HABBIKOB
paboThI B cpenie
MOJICITMPOBAHUS
ncsim

perieHne
CUTYallMOHHBIX 33134

Pa3zpaborka RTL
Mozenu 0y0ka
apOuTpaxa c
3aJJaHHBIMH
MpaBUIAMHU
apOutpaxa.
Pazpabotka
TECTOBOTO
OKpY>KEHHsI, TECTOB H
TECTHPOBAHNE
pa3paboTaHHON
MOJIeNIN

pCUICHUC
CUTYallMOHHBIX 3a1a4

4.5. BpinonHeHue KypcoBOTo MpoeKTa/ KypcoBoil paboThl

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJarommxcs
Buasl camocTosiTebHOM paboThI M €€ TPYA0EMKOCTh MPUBEACHBI B TaOIHIIE 7.

Tabauma 7 — Bunbl caMocTosTenbHON PabOTHI U €€ TPYAO0EMKOCTh

Pa3pabotka 610ka
BBIYUCITUTEIIS C
3aJlaHHBIMH
napaMeTpamH.
Cunres miust FPGA n
ASIC (¢
UCTOJIb30BaHUEM
TOTOBBIX CKPHUIITOB
CUHTE3a), CPaBHEHHUE
XapaKTEPUCTHK 10
pe3yibTaram
CHHTE32

perieHue
CUTYallMOHHBIX 3a1a4

. Bceero, | Cemectp 1,
Bun camocrositenbHOlN paboTh
qac qac
1 2 3
N3y4yeHne TeopeTHueckoro MaTepuania
25 25
qucturauael (TO)
Kypcooe npoekrupoanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Boinonnenue pedepara (P)
IlonroroBka K TeKyLieMy KOHTPOJIIO ] ]
ycrneBaemoctu (TKY)
Jlomamnee 3ananue ([13)
KonTponbable padoThl 3a0uHUKOB (KP3)
IToaroroBka K MpOMEXKYTOYHOMN 5 5
arrecrauuu (ITA)
Bceero: 38 38

Pazpabotka
CKPHIITOB IS
cuHTe3a 0J0Ka

perieHne
CUTYallMOHHBIX 33134

5. IlepedeHn yueOHO-METOIUIECKOTO 00ECTIeUeHUS
JUISL CAMOCTOSITENIbHON paboThl 00yYaroImuXcs MO AUCUUIUIMHE (MOJTYJTIO)
Y4eOHO-MeTOIUYECKHNEe MaTepUasbl JUIsl CaMOCTOSITENIbHON paboThl 00yYaroIIMXCsl yKa3aHbl B

IL.II. pa3aenoB 6-11.




6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN
[lepedyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/1aHUI NpHUBeeH B Tabaule 8.
Tabmuua 8— [lepeyeHp MeYaTHBIX U JICKTPOHHBIX YUEOHBIX H3AaHUI

[udp/ Kom1uecTBo 9K3eMILIIpOB B
P bubnuorpagpuyeckas ccpuika OUOIMOTEKE
URL anpec

(KpoMe 3JIEKTPOHHBIX IK3EMILISIPOB)

004(075) Y | Ludposas cxeMoTexHHKA : yueOHOEe Tocodue | 23

27 / E. T1. YTproMoB. - 2-¢ u3J., mepepad. u Jo1I.
- CII6. : BXB - ITerepOypr, 2005. - 800 c.
004 Y97 [TpoexTrpoBanue MU(PPOBHIX YCTPOICTB 9

[Tekcr] : [VueOnuk]. T. 2 / JIx. @.
Vaiikepanu; [lep. ¢ anrn. E. B. Boponos, A. JI.
Jlapum. - [Iporp. - M. : [loctmapker, 2002. -
544 c.

004.4 V57 | VHDL [Tekct]: cipaBoYHOE ITOCOOHE 11O 1
OCHOBaM si3bIKa : yueObHoe nocodue / B. I1.
ba6ax [u np.]. - M. : JOADKA-XXI, 2008. -
224 c. : puc., Ta0I.

004.4 b59 | OcHossl si3pika VHDL [Teker] : MmoHorpadus | 14
/ I1. H.Bubwuno. - M. : Conon-P, 2000. - 200 c.

004.4(075) | A3pik VHDL nnst mpoekTUpOBaHMS cUCTEM Ha | 60
C 89 CBUC [Tekcr] : yuebroe nocodue / E.
A.CyBoposga, 1O. E.llleiinun ; C.-Iletepo.
roc. yH-T a3pOKOCM. IPHUOOPOCTPOCHUSI. -
CIIo.: U3g-so I'VAII 2001. - 211 c.

004.4 C 89 | [IpoexkTupoBaHUE CUCTEM HA KPUCTAILIE C 35
texHoxorusmu 2.5D u 3D [Tekcrt] : yueGHOE
noco6ue / E. A. CyBopoga ; C.-Iletrep0. roc.
YH-T a3poKocM. ipubopoctpoenus. - CII6. :

Uzn-so I'VAIL 2014. - 64 c.

Designing Embedded Hardware. John
Catsoulis. O'Reilly Media, Inc., 2005, - 398.

[TpoexTupoBanue HU(POBBIX CUCTEM HA
VHDL. Cysoposa E.A., Illeiinun FO.E. bXB-
[TerepOypr, 2003, - 576 c.

Embedded System Design: Modeling,
Synthesis and Verification. Daniel D. Gajski,
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7. IlepeueHb 37IEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMAaLIOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JTUCIMILIMHBI
npuBe/ieH B Tabymiie 9.

Tabmuma 9 — IlepedyeHp OSIEKTPOHHBIX O0pa30OBaTENBHBIX PECYpCcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «/HTepHeT)

URL anpec HaumenoBanue
http://www xilinx.com/ Xilinx opunmanbHbINA cCalT KOMIIAHUU

http://allhdl.ru/vhdl.php AlIHDL — VHDL — s13bIK onMicaHusi anmnaparypsl

http://www.vhdl.org/ EDA Industry Working Groups

http://allhdl.ru/pdf/ieee_manual.pdf | 1076 IEEE Standard VHDL Language Reference Manual

8. Ilepeuerpr MHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. Ilepedyenp MPOrpaMMHOIO OOECIEYCHHS, HCIOIb3YEMOr0 TpPU OCYIIECTBICHUH
00pa30oBaTeNpHOrO MpoIecca M0 AUCLUIIUHE.
[Tepedenp UCTIONB3yEMOTr0 IPOTPAaMMHOTO oOecrieueHus npeacTasieH B Taduure 10.

Tabnuma 10— Ilepeuens nporpamMmMHOro obecrneyeHus

Ne i/t HauMmenoBanue

He npenycmoTpeno

8.2. Ilepeuenp UH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBIICHUN 00pa30BaTEILHOTO MPOIIecca MO AUCIHUIUINHE

[lepeyeHp HCMONB3YEMBIX HH(POPMALMOHHO-CIPABOYHBIX CHUCTEM TPEACTaBICH B
Tabimne 11.

Tabnuua 11— IlepeueHb HHPOPMALIMOHHO-CIPABOYHBIX CUCTEM

Ne /i HaumenoBanue

He npenycmoTpeno

9. MarepuanbHo-TeXHUYECKas Oa3a
CoctaB MaTepHalbHO-TEXHMYECKOW 0a3bl, HEOOXOOUMOW i  OCYIIECTBICHUS
00pa30BaTeNBLHOTO MPOIIecca MO TUCITUIUINHE, TIPECTaBIIeH B Tabmuiel 2.

Tabauma 12 — CoctaB MaTepHalibHO-TEXHUUECKOH 0a3bl

Ne HanmenoBanue coctaBHON 4acTu Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYECKOMN 0a3bl (mpu HEOOXOUMOCTH)

JlekioHHas ay TUTOPUS

2 | KommnbroTepHsIii Kitacc

YuranpHbIH 321 ONOIIMOTEKH

10. OueHouHble CpeaCTBA 7S IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTtaB OIIEHOYHBIX CPEACTBIJISA MPOBEACHHUS IPOMEXKYTOUHOW aTTecTaluu
o0yyJaronuxcs Mo JUCHUTIIMHE TTpUBE/eH B Taoumie 13.
Tabnuua 13 — CocTaB OIIEHOYHBIX CPEACTB JAJISl MPOBEACHHSI TPOMEKYTOUHOM aTTecTallu

Bua npomMeXyTo4HOM aTTecTaluy IlepedyeHb OLICHOYHBIX CPEACTB

DKk3ameH Crnrcok BONPOCOB K 3K3aMEHY;

10.2. B kauecTBEe KpUTEpPHEB OLEHKH YPOBHSI C(HOPMUPOBAHHOCTH (OCBOEHHSA)
KOMIIETEHIIMH 00yJaromuMucs NMpUMEHseTcsl S-0ajulbHas IIKajla OLEHKU C(HOPMUPOBAHHOCTH
KOMITIETEHIIUH, KoTopas npuBeaeHa B Tabnuie 14. B Teuenue cemectpa MOXKET UCIOIB30BATHCS
100-6amipHast  mIKana  MOAYJIbHO-PEHTHHIOBOM  CHUCTeMBl ~ YHHBEpPCHTETa,  IpaBUIIa
HCIIOJIB30BaHUSI KOTOPOM, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu olieHKH ypoBHS c(hOPMUPOBAHHOCTH KOMITETEHIIUI

| Ouenxa komrieTeHIyH | XapakTepucTuka chopMHUPOBAHHBIX KOMIIETEHIUI




5-OaibHas MK 10 Jlornueckuii cunte3 ASIC. Tunsl orpaHuueHUI

OOyuaromuiics: 11 O1ieHKa IUTEIbHOCTH MEPHO/Ia CUTHAJIA TAKTUPOBAHUS Ha

— r1y0OKO U BCECTOPOHHE YCBOWJI MMPOTPaMMHBIN MaTepua, JTame CHHTe3a

— YBEPEHHO, JIOTHYHO, TIOCIIEI0BATENILHO M IPAMOTHO €TI0 M3JIaract; 12 OleHKa pe3yTbTATOR JOrHYecKoro cnntesa ASIC

— ONHUPasICh HAa 3HAHUS OCHOBHOM W JIONMOJIHUTEIBHON JIUTEpaTyphl,
«OTIIMYHO TECHO CBSI3bIBAET YCBOCHHBIC HAYYHbIC MOJOXKEHHS C MPAKTUYECKOU 13 OueHKa MHaMHECKOr0 SHEPronoTPEONICHus ocie
«3aUTEHO NeSITeNIbHOCTBIO HAPaBICHUS; JMOTMHMCCKOTO CHHTC3a

— yMeII0 000CHOBBIBAET M aPTyMEHTUPYET BhIIBUTa€MbIE UM H/ICH, 14 Oranbl cunTesa FPGA

— [IeJIaeT BBIBOABI M 00OOIIEHHUS; 25 [ToHsATHE TEXHOJOTUYECKUX OMOIMOTEK MPUMEHUTEIBHO K

— cBOOOIHO BJIQIEET CUCTEMOH CIIEHUAIN3UPOBAHHBIX MOHIATHH. FPGA

— NIPaBUIIBHO BBINOIHII 0T 90% 10 100% TEeCTOBBIX 3aJaHUi . 26 VHDL. THIIbI JaHHBIX

Obyyarommics: . 27 VHDL. IToHsATHE CUTHATIOB

B0 YeRous IpeIpIMILE TS, FaNOTIC 1 10 ycTay 2 VHDL O rvon o nepensi

_ He JOMYCKAET CYIIECTREHHBIX HETOUHOCTEIA; 29 VHDL. Hapanneﬂbelev onepatopsl B si3bike VHDL
«XOPOLLIO» — YBSA3bIBAET YCBOCHHBIC 3HAHHUS C MPAKTUYECKON JEATEIIbHOCTHIO 30 VHDL. IlapannenbHblii onepaTop BKIIOYCHHUs KOMIIOHEHTA B
«3a4TCHO» HanpaBJICHUS, MOJCIIb

— APTYMEHTHUPYET HAYYHBIE ITOJIOKECHUS; 31 VHDL. [TapannenpHbli onepaTop NpHCBauBaHUS

— JI€JIaeT BBIBOJBL I/I“0606HI€HI/IH; 5 32 VHDL. ITocnenoBarenbubie onepatopsl B sa3bike VHDL

— BJIAJICET CUCTEMOM CHeLII/IaJ'II/(I)SI/IPOBaP(I)HLIX MOHSATHUH. " 33 VHDL. O6beKTbI MOAETHPOBAHHUSA

— NPABUIILHO BHITIOJHAI OT 70% 1o 89% TECTOBBIX 33/IAHUH . 34 VHDL. TIporieccer

— o0yyJarouuics yCBOWJI TOJIBKO OCHOBHOM NPOTPaMMHBIN Marepuai, 35 VHDL. Crpykrypras cnenabikanis Moieei

E;Tgy:iecz;y U3NaraeT ero, ONupasich Ha 3HAHUSA TOJBKO OCHOBHOM 36 T T e wem———

- I[OII)IyC}I;IZ)le’;‘ HECYIIECTBEHHbIE OLIMOKN U HETOYHOCTH; 37 VHDL. [1apamerup3ais Moesnen

«yJIOBIICTBOPUTENIBHO» | — UCNIBITBIBAET 3aTPYJHEHHUS B IPAKTUYECKOM IPUMEHEHUM 3HAHUHN 38 VHDL. Generic i napaMeTpu3aiiii MOJICIICH.

«Ga4YTCHO» HalnpaBJICHUA; 39 VHDL. Generate it mapaMeTpu3aiiu MoJielieH.

— cnabo apryMeHTUPYET HayYHBIE MOJIOKEHNUS,

— 3aTpyAHSETCS B (POPMYIMPOBAHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJICET CUCTEMOM CIIELIMATTM3UPOBAHHBIX MIOHITUH.
— MPaBHJIBHO BRINOJHUA OT 51% 10 69% TecTOBBIX 3aaHu .

Bormpocsr (3amaun) aiis 3auera / qudd. 3auera npepacraBieHsl B Tabmuie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera

— 00y4JaloImMiiCs HE YCBOMI 3HAYMTENBHOH 4YacTH NPOrPaMMHOIO Ne /it [Tepeuens BompocoB (3a1a4) 1uist 3adeta / nudd. 3auera Kon
MaTepHaa, WHIUKATOpa
— JIOTyCKAeT  CyNIECTBEHHbIE  OIMMOKHM W  HETOYHOCTH  TIpU Y4eOHBIM IITAHOM HE MPEAYCMOTPEHO
«HEYJ/IOBIICTBOPUTEIILHOY» | PACCMOTPEHUH MPOOIIEM B KOHKPETHOM HAIPABIICHHM;
«HE 3a9TCHO» — UCTIBITBIBACT TPYAHOCTH B NPAKTHIECKOM NPUMEHEHHH 3HAHUM]; [lepeueHs TeM Uil BBIIOJHEHHUS] KYpCOBOIO IIPOEKTa/ KypcoBOM pabOThl MpeAcTaBiIeHBI
— He MOXET apryMEHTHPOBATh HAy4HbIE MOJIOKEHMUS; B TabHIe 17.

— HE GOPMYITHPYET BLIBOJIOB M 000OIIEHHH. Tabnuma 17 — IlepeyeHb TeM i BHIIOJHEHHS] KYPCOBOTO MTPOEKTA / KYPCOBOM pabOThI

ok
— IIPAaBHJIbHO BBIIOJHHUI MCHCC 51% TecTOBBIX 3alaHUHN .

No /i [TpumMepHbIii IepedeHb TeM Ui BBIOJIHEHHs KypCOBOTO IPOEKTa/ KypcoBOH
B paboThI

10.3. TunoBble KOHTPOJIbHBIE 3aJaHUSI UM UHBIE MaTEpUAIIbI.

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

Bompocs (3agaun) Ass 9K3aMeHa MpeICTaBIeHb B Ta0uie 15.
Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

BOHpOCI)I AJi1 IPOBCACHUA HpOMC)I(YTOqHOﬁ arrectaliun B BHUAC TCCTUPOBAHHA

Ko
Ne n/mt Ilepeuenb BonpocoB (3a7au) i FK3aMeHa A npencTaBieHbl B Tabnuie 18.
UHIMKaTopa
1 O6nactu npencrasienusi CBUC, nuarpamma ["afickoro-kanna | [1K-2.3.1 Ta6muma 18 — [TpuMepHBbIii epederh BOMPOCOB VT TECTOR
2 Opranusanys nporecca npoeKTHpoBaHus, dtanbl papadorku | 11K-4.3.1 Kox
npoexta CBHIC [K-4.V.1 Ne n/mt [IpumepHbIii IepedeHb BOMPOCOB ISl TECTOB HHMKaTOpA
3 A3biki ONHCAHMA aNNapaTypbl, OONACTH MX NPHMEHEHHA TK-4.B.1 Kakwue s3p1xu onucanus annapatypsl (HDL) oObruno ucnons3yrores | 11K-2.3.1
4 SI3bIKM OTHMCaHMsl anmapaTyphbl, MPUYWHBI BOSHUKHOBEHUS JUTs pA3paGOTKY HHPOBBIX HHTENPATHHBIX CXeM? MK-4.3.1
5 OCHOBHBIE 3TallbI TEXHOIIOTHHEECKOIO Mponecca | o C++ulava [K-4.V.1
6 [ToHsATHE TPOEKTHOW HOPMBI . e Verilog u VHDL MMK-4.B.1
; il;(l)(cjoférm YCKOpPEHUS npméecga paszpabotrku CBUC e Python u MATLAB
. TexHonornueckue OUOINOTEKU e HTML u CSS
9 Hcxonnple qanHbIe I mpoliecca jorudeckoro cuare3a ASIC 5 K >
. aKue U3 MePEeYHCICHHbIX HIKE TEXHOJIOTUHN SIBISIOTCS KIIOUEBBIMU




JUTSL CO3JJaHMS BBIYUCIIUTENBHBIX HH()OPMAIIMOHHBIX CHCTEM U
KOMMYHHKAITMOHHOTO 00opyaoBanus Ha 6a3ze FPGA wmu ASIC?
e Jlormueckuii CHHTE3
e TexHOJOTHH UCKYCCTBEHHOTO MHTEIUICKTA
e Cuctemsl ynpaBiaeHHUs 0a3aMu JaHHBIX
e [IporpammupoBaHue Ha s3bIKaX BHICOKOT'O YPOBHS
e [IporpammHoe obecrieueHre ISl YIIpaBiIeHUs TPOCKTaMHU
e Onucanue RTL Moxenu cucteMel
e OrnepanOHHBIE CUCTEMbI PEAIbHOIO BPEMEHU
o ODu3MUYECKHI CUHTE3

BBITIOJIHUTD CIIEAYIONIUE [Iaru:
1. Pa3pabotka RTL-onucanus va HDL s3bixke.
2. Cunre3 RTL-onucanus ¢ ucnoib30BaHUEM CUHTE3aTOpA.
3. Pa3menieHue u TpaccHpOBKa IMOJYYEHHOH CXEeMbl Ha KpHCTasuie
FPGA.
4. 3arpy3ka koHpurypanuu B FPGA.
5. TectupoBanue u BepupuKanus paboTsl CXEMBI.
Kakue 13 3Tux 1maroB sBISIOTCSA 0043aTeIbHBIMU ISl YCIIEIIHOTO
cuHTe3a Jjornueckon cxemsl st FPGA?

VYcTaHoBHUTE COOTBETCTBUE MEXly IPUHIMIAMU (YHKIIMOHUPOBAHUS
BBIYUCIIUTENILHBIX HH()OPMAIIMOHHBIX CUCTEM M UX OIHCAHUEM.
[Tpunimn

A. lentpanuzanus

b. Jleuentpanuzamnus

B. Uepapxus

I'. MonynbHOCTB

J. OTKpBITOCTH

E. MacmrabupyeMocTb

Onucanue

1. Pactipenienenue GpyHKIU U pecypcoB MEXy HECKOIbKUMHU
YCTPOMCTBAMU WJIM y3JIaMH.

2. KoHuenTpanust GyHKUUN U pecypcoB B OTHOM MECTE.

3. YnopsigoueHue 3J€MEHTOB CUCTEMBI 110 YPOBHSAM B 3aBUCUMOCTH OT
UX 3HAYMMOCTH WJIU CJIOKHOCTH.

4. PazneneHue CUCTEMBI Ha OTAEIbHBIC OJIOKH MIIM MOIYJIH ISt
YIpOLIeHUs Pa3pabOTKH, TECTUPOBAHUS U 00CITYKUBaHUSI.

5. BO3MOXHOCTh pacmipeHus (pyHKIIMOHATBHOCTH CUCTEMBI 32 CUET
n00aByIeHHs] HOBBIX MOJyJIeH MJIM KOMIIOHEHTOB.

6. CiocoOHOCTh CHCTEMBI aAANTUPOBATHCS K YBETTMUEHHUIO HAarpy3KH 0e3
IIOTEPHU IPOU3BOAUTEIBHOCTH.

ConocTaBbTe TUIIBI OTPAHUYEHUN C UX ONKUCAHUEM MPU JIOTHUECKOM
cuntese ASIC u FPGA.
Tun orpaHn4eHus:

1. OrpanuueHue 1Mo ObICTPOICHCTBHIO

2. OrpaHu4YeHHE SHEPronoTpeOIeHUS

3. OrpaHuueHue 1I0aIu
8. OnucaHue nmapameTpa orpaHUYCHHUS:
MakcuManbHBbIi pa3Mep CXEMbl Ha KPUCTAILIE
MaxkcuManbHO AOMyCTUMAs 3a/Iep:KKa Ha BXOIaX.
MakcumManabHOE NOTPEOICHUE SJHEPTUN CXEMOM
MaxkcuManbHO AOMyCTUMAs 3aJIep>KKa Ha BBIXOaX
JlnurenbHOCTh IEPHUO/A CUTHATIA TAKTUPOBAHUS.
Konnuecto CLB (unu LUT)

mmoaw>

YcraHoBUTE MPABUIIBHYIO MOCIEI0BATEIBHOCT AEHCTBUI ITPU
apOuTpake JOCTyIa K IIMHE TaHHBIX Ha kpuctamie FPGA.
ITocnenoBaTenbHOCTD:

A) Onpenenenue nodeauTens apoOuTpaxa.

YcTaHOBHTE TIOCIIEIOBATEIBHOCTD PEJIOKEHHBIX ATAIIOB CHHTE3a
FPGA.

A) ®usnueckuii CUHTES.

B) Pa3paborka RTL-onucanus.

C) BpemenHoi ananus.

D) Kommunsmus nu3aiina

E) Jlornueckuii cunres.

F) 3arpy3ka 6utoBoro noroka B FPGA.

o C) Oxwunanue 0CBOOOKICHHUSI ITUHBI.
D) Ilomaua 3ampoca Ha apOUTpax.
E) OcBobGoxaeHNE MHUHBI TPEABIAYIIAM Y3JIOM.
F) Ilepenaua gaHHBIX Yyepe3 LIMHY.
10. OObsicHUTE OHATHE TPOEKTHOIN HOpMBI Iipu TTpousBoacTBe CBUC

(cBepXOOIBIINX UHTETPATBHBIX CXEM).

[lepeueHb TeM KOHTPOJNBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a0YHON (hOPMBI
oOyd4eHwus1, IpeicTaBlIeHbl B Tabiumie 19.

Tabnuma 19 — IlepeyeHb KOHTPOIBHBIX PadOT

Ne ni/m [TepeyeHb KOHTPOJBHBIX Pa0OOT

He npenycmorpeno

[TpoBeaute cpaBauTENbHBIN aHamu3 Mexy ASIC (Application-Specific
Integrated Circuit) u FPGA (Field Programmable Gate Array) ¢ Touku
3peHUs UX MPEUMYIIECTB U HEAOCTATKOB JIJISl PA3IMIHBIX PUMCHCHHIA.
YkaxuTe, B KaKuX clydasx MpearnodyrurenabHee ucnonb3onath ASIC, a B
kaknx — FPGA.

Kaxkoit metox coszmanne RTL onucanns ssisiercs Haubolee

s deKkTUBHBIM A1 pa3paboTku npoekTa nog FPGA.

A. Ucnonp30BaHre HU3KOYPOBHEBBIX S3BIKOB MPOrPAMMHUPOBAHUS

B. Pa3paboTka cXeMOTEXHUKH IJIATHI C IOMOIIBIO 0A30BBIX JOTHYECKUX
JJIEMEHTOB.

C. Ucnonws3zoBanne HDL(Hardware Description Language). s13p1K0B.

D. He oiMH 13 nepeyncIeHHbIX.

Jlnst pusnueckoro cuHTe3a Jorudeckoit cxemsl 1ist FPGA Heobxoammo

10.4. Metonuueckue  MaTepuabl, ONpeNeNsAone  NPOUEaypbl  OLIEHHWBAHUS
WHJIMKATOPOB, XapaKTEPHU3YIOMIUX JTanbl (HOPMUPOBAHUS KOMIETEHIIMH, COJEpKaTcia B
JIOKaJbHBIX HOpMaTuBHBIX akTax [YAIL, pernamMeHTHpyOmUX TMOPSAOK U MPOUEAYPY
MPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TIPOMEKYTOUHON aTTeCTallMi O0YyJaroITuXCst
I'VAIL

11. Mertoauueckue YKa3aHuA 0Jid 06yqa}0mnxcs{ 1O OCBOCHHUIO JUCIHUITIIMHBI

11.1. Meronuyeckue yKazaHus s OOYy4YalOUIMXCS IO OCBOCHHUIO JIEKIIMOHHOTO
MaTtepuaina

OcHOBHOE Ha3Hay€HUE JIEKIIMOHHOTO MaTepuajiga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riy0oKoe W SCHOE HU3JIoKeHHe yueOHoro marepuana. HasHaueHue cOBpeMEHHOM JIEeKIMHM B




paMKax JUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
(GyHIAMEHTAJIBHBIX TPOOJEeM TUCHMIUIMHBI, METOJOB HAyYHOTO IIO3HAHMS, HOBCHIINX
JOCTHXKCHUH HAaydHOW MBICIU. B yueOHOM mporiecce JICKIUS BBIOJIHSACT METOI0JIOTHYSCKYIO,
OpPraHU3aIMOHHYI0 U UHPOPMALMOHHYIO (YHKIKHU. JICKIMS pacKpbIBaeT MOHATUHHBIN armapar
KOHKpPETHOW 00JacTH 3HaHWS, €€ MpOoOJeMbl, JaeT IENbHOE MPEJACTABIICHUE O TUCIUILINHE,
MOKa3bIBACT B3aMMOCBS3b C IPYTHUMHU JAUCITUTUIHHAMHU.

[TnanupyeMble pPe3yJIbTaThl IPH OCBOEHUH 00YYAIOIIMMHUCS JIEKIIMOHHOIO MaTepraa:

— TIOJyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBEHBb
KOTOPBIX OIMPEACIIACTCS IEeJICBOM YCTAHOBKOM K KaXKI0M KOHKPETHOM TEME;

—  TIOJIyYEHHE OIbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEeIICM;

— pa3BuTHE NPO(PEeCCHOHATBHO-IEIOBBIX  KAa4decTB, JIIOOBH K  INPEeaMETy |
CaMOCTOSTEIILHOTO TBOPUYECKOTO MBIIIICHUS.

— TOSIBJICHHWE HEOOXOAMMOr0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEIILHON paOoTHI,

— TMOJIyYeHHE 3HAHUH O COBPEMEHHOM YpPOBHE pa3BUTHS HAYKA W TEXHUKA U O
MIPOTHO3€ UX PAa3BUTHS Ha OJIMKAKMIIINE TOIBL;

— Hay4YuThCSl METOJIUYECKH o0padarhiBaTh MaTepuay (BBIACIATH TJABHBIC MBICIU U
MOJIOXKCHHSI, TPUXOAWTh K KOHKPETHBIM BBIBOJAaM, IIOBTOPATH HMX B  Pa3IHYHBIX
bopMynupoBKax);

—  MOJIyY€HHE TOYHOT'O TOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JICKIIMOHHBIA ~MaTepual MOXKET COINPOBOXKAATHCS JIEMOHCTpAIlMEH  CIIalIoB U
UCIIOIB30BAHUEM PAa3aTOYHOI0 MaTepuajia IpH MPOBEIACHHUM KOPOTKHX JTHCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICIbHBIX TEMATHK 110 JTUCIUILIHHE.

11.2. MeTtoauueckue YKa3aHu:A IJisd 06yqa}01unxcsl I10 Y4aCTHUIO B CEMHUHApax
V4eOHBIM IJIAHOM HE MpeayCMOTpPECHO.

11.3. Metoauyeckue yka3zaHus s OOYyYalOIIUXCS IO MPOXOXKACHHUIO MPAKTHUYECKHUX
3aHATHI

[IpakTuueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHuszanuu y4eOHOTro
npolecca, 3aKJII0Yaroniasicsl B BHIIOJHEHUN 00y4aloIUMUCS 10 PyKOBOJICTBOM IIpenoaaBaTens
KOMILJIEKCa Y4eOHBIX 3aJaHUH C LENbI0 YCBOEHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4yeOHOMH
JUCIIUIIMHBL, TPUOOPETEHUS] YMEHNUN U HaBBIKOB, OIbITa TBOPUECKOH €ATEIbHOCTH.

Lenbto MpakTUYECKOTO 3aHATHUS JUIsl 00yUaromIerocs sBiIsSeTCsl IPUBUTHE OOyYaIOLIMMCS
YMEHUH U HAaBBIKOB IPAKTHYECKON JEATEIBHOCTH 110 U3y4aeMOM TUCIUIUIAHE.

[Tnanupyemble pe3yabTaThl TP OCBOEHUH 00yUaIOIIUMCS PAKTUYECKUX 3aHATHI:

— 3aKperuvieHue, yriyOleHue, pacIlUpeHue M JeTalu3alis 3HAaHUW IpH pelieHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE T[I03HABAaTEJbHBIX CIOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIECHUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHME HOBBIMM METOJaMH M METOAMKAMU H3Y4YEeHUsS KOHKPETHOM ydeOHOI
JUCUUTLINHBI;

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHUS] TOJTYYEHHBIX 3HAHWM JUIs
BBITIOJTHCHMS 33 TaHHI;

— ofecrieyeHue palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0ydeHusl.

TpeboBaHusl K MPOBEICHUIO MPAKTUYSCKUX 3aHATUI

— Kaxmas IIP BeimonHsieTcs 1o 3agaHuio, CHOPMUPOBAHHOMY CTYACHTOM TIOJ
PYKOBOJICTBOM IIPENOAaBaTes;

— B 3aganun nomkHO OBITH YeTKO chopMyIHpoBaHa 3a/1a4a, BbinoiaHsemas B [1P;

— [IP momkHa BBIOJHATHCS HA OCHOBE MOJTYYEHHBIX TEOPETUUECKUX 3HAHUM;

— Bemonnenue [IP 10mKHO OCYIIECTBIATHCS HA OCHOBE METOJMYECKHUX YKa3aHUM,
IIPEAO0CTABIIAEMBIX IIPEIIOJABATEIIEM;

— IIP noykHa BBINOJHATHCS B CHIEHHAAIU3UPOBAHHOM KOMIIBIOTEPHOM KJIACCE M MOXKET
ObITh JOopa0oTaHa CTYIEHTOM B IOMALIHUX YCJIOBUX, eciau no3Boiset [10;

Htorom BoeimoiHeHHOW [P sgBisieTcs OoT4eT WIIM JEMOHCTpAlusl pe3yJbTaToB pabOThHI
IIPEIOIaBaTEeNI0 B 3JIEKTPOHHOM BHJIE (HA YCMOTPEHUE NIPENoAaBaTeis).

11.4. Metonu4yeckue yKa3aHusi Ui OOYYAIOUIMXCS 10 BBIMOJHEHUIO J1a00paTOPHBIX
pabor
V4eOHBIM IJIAHOM HE MPETyCMOTPEHO.

11.5. Meronuueckue yka3zaHus Ui 00y4arOLIMXCsl 10 BBINOJIHEHUIO KypCOBOIO MPOEKTa/
KypCOBOI pa0OThI
VY4eOHbBIM IIJITAHOM HE IIPEAYCMOTPEHO.

11.6. MeTtonuueckne yka3zaHus JUIsl OOYyYarOIIMXCS 110 TMPOXOXKISHUIO CaMOCTOATEILHON
paboThI

B xoze BBIMOJIHEHHS] CaMOCTOSITEIBHON pabOThl, OOYYarOUIHiiCs BBHIMOMHSAET paboTy MO
3aIaHUI0 M TIPM METOAMYECKOM PYKOBOJICTBE IPEMojaBaTelisi, HoO 0€3 ero HemocpeACTBEHHOTO
y4acTHsl.

B mporiecce BBIOTHEHUS CaMOCTOSITEIBHONH paboTh, y oOydaromierocs (Gopmupyercs
1enecoo0pa3Hoe IIaHUPOBaHHE pabodero BpEMEeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKK B YCBOGHHUU M CHUCTEMAaTH3aIlMU MPUOOpPETAeMbIX 3HAHHM, 00ECIIEUMBAET BBICOKHIA
yYpOBEHb YCHEBAEMOCTH B IMEPHOJ OOy4YEeHHs, MOMOraeT TMOJYYUTh HABBIKM IOBBIIICHUS
poheCCHOHATBLHOTO YPOBHSI.

MetoauueckumMy ~ MaTepuaiaMH,  HAMpaBISIIONIMMH  CAaMOCTOSITENIbHYIO  paboTy
00y4aromuXcsi, ABISIOTCS YI9eOHO-METOINICCKUE MATEPUAITHI 110 AUCIMILTUHE.

11.7. Meronuveckne yKa3aHus sl OOYYaIONIMXCS IO MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Tekymuii KOHTpPOJIb YCIEBAEMOCTH MPEAyCMATPUBAECT KOHTPOJb KadeCTBa 3HAHUM
o0yyaroImuxcs, OCyLIECTBISIEMOr0 B TEUEHHE CeMecTpa C LIeJb0 OL[EHMBAHUS XO0Ja OCBOEHUS
JUCIUIUIAHBI.

11.8. Meronuyeckue ykazaHus 1Jig 0OydarolUXcs MO MPOXOKICHUIO MPOMEXKYTOYHON
aTTeCTallHH.

[TpomexxyTounass  artecranuss  oOyyarolIMXcs — OpedycMaTpuBaeT  OLEHUBaHME
MIPOMEXYTOUYHBIX U OKOHYATEIbHBIX PE3YyJbTAaTOB 00y4YeHHs MO aucuuiuiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMa OICHKM 3HaHWH, MOJYYEHHbIX OOydarolmMMcs B Ipolecce
M3yYEHUs] BCeW MUCLMIUIMHBI WIM €€ YacTH, HaBBIKOB CaMOCTOSATENbHOW paboThl, CIOCOOHOCTH
MPUMEHTh UX JUIsl PEHICHMs] MPAaKTUYECKUX 3adady. DK3aMeH, Kak MpaBUJIO, MPOBOJIUTCS B
NIEPHOJ] SK3aMEHAIIMOHHOM CECCHMM W 3aBEpIUAETCS AaTTECTALlMOHHOM OLICHKOW «OTJIIMYHOY,
«XOPOUIO», «yJAOBIETBOPUTEIBHOY, HEYIOBIECTBOPUTEIBHO.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.
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