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AHHOTaNINA

Huctmmummna «lIpoektupoBanne CBUC» BxomuT B 00pa3oBaTeibHYIO IMPOrpamMmy
BbICLIEr0 00pa3oBaHUs — MPOrpaMMy MarucTpaTypbl IO HalpaBIEHUIO IOJArOTOBKH/
cnenquanbHoctTd  11.04.03  «KoHcTpynpoBaHME M TEXHOJOIMS 3JEKTPOHHBIX  CPEJICTBY»
HanpaBJIeHHOCTH «[IpoeKTMpoBaHME M KOHCTPYMPOBAaHUE BCTPAaMBAEMbIX CHUCTEM UL
KOCMHYECKOT'0 ¥ paKEeTHOTO 000pyAoBaHus». Jucuumirna peanusyercs kadenpoit «Neldy.

JucuuiuinHa HauesneHa Ha GOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOLIUX KOMIIETCHIIMMN:

[1K-2 «Cnocobern  pa3pabaTeIBaTh 3¢ PeKTUBHBIC QITOPUTMBl  pELLEHUs
c(OpPMYJIMPOBAHHBIX 337aY C MCIOJb30BAaHHUEM COBPEMEHHBIX $3bIKOB MPOTrPAMMHUPOBAHMS,
HCKYCCTBEHHOT'O MHTEJJICKTa U 00ECIIEYNBATh UX IPOTPAMMHYIO PEaTU3aIHIO»

I[IK-10 «CnocobeH OCyIecTBIATh HWHTETPAMi0 ¥ BHEApPEHHWE pa3pabOoTaHHOTO
IPOTPAMMHOTO 00eCTIeUeHHs], BEIYMCIUTEBHBIX CUCTEM, KOMMYHHKAIIHOHHOTO 000PYA0BaHUS»

[IK-12 «CnocobGeH MNpOBOAWTH CHHTE3 JIOTHYECKON CcXeMbl B 0a3uce BBIOpaHHOM
TEXHOJIOTUIECKON OMOIMOTEKN HAa OCHOBE 33JaHHBIX BPEMEHHBIX M (PH3UUECKUX OTPAaHHUYCHHN C
MCII0JIb30BaHUEM CPEICTB ABTOMAaTU3UPOBAHHOIO IIPOEKTUPOBAHUS»

CopepxaHve IUCUUIUIMHBI OXBaTbIBa€T KPYr BOIPOCOB, CBS3aHHBIX C pa3pabOTKON
CBUC c¢ wucnonbp3oBaHUEM CyLIECTBYyIOIIEeH siaeMeHTHOM Oasbl peanmuszauun CBUC wu
COBPEMEHHBIX CPEJCTB aBTOMAaTU3UPOBAHHOI'O ITPOEKTHPOBAHMSI.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCcMaTpUBaeT clieAylomue (OpMbl OpraHU3aLUu
y4eOHOTO MpolLecca: JEKIHH, TPAaKTHIECKUE 3aHITHS, CAMOCTOSITETIbHAst padoTa CTyIeHTA.

IIporpaMMoil IHCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJSA: TEKYIIHMH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B GopMe 3a4eTa.

OOwiast Tpy10EMKOCTh OCBOEHMS JUCLHUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00y4EHUS 110 TUCHUIIIMHE KPYCCKUN

1. TlepeuyeHs miaHUPyEMBIX pe3yIbTaTOB O0YUEHHUS MO TUCIUIUINHE

1.1. Ilenu npenogaBaHus TACHUILITAHBI

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, (OPMHUPYEeMOH  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTENbHON MPOrpaMMbl BBICIIET0 00pa30BaHus (qanee —

OI1 BO).

1.3. IlepeueHb MIAHUPYEMBIX PE3yIHTATOB OOYUCHHUS 11O JUCIHUILTUHE, COOTHECEHHBIX C
IJIaHupyeMbIMU pe3yibTaTamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus AMCHMUILTUHBI OOYYAIOIIUIACS JOKEH 007a/laTh CIEAYIOIUMU
KOMITETEHIMSIMU WJIM UX YacTIMHU. KOMIETeHIIMH U UHIUKATOPbI UX JOCTUKEHUS NMPUBEACHHI B

Tabmune 1.

Tabnuna 1 — [lepeuenb KOMIETEHIMH U MHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpymnma)

KOI[ 1 HAMMCHOBAHUC

KO,Z[ 1 HAUMCHOBAHUEC MHAUKATOpa JOCTHXKCHUA

KOMIETEHIUU KOMIIETEHIIMH KOMIIETEHIUH
I1K-2 Cnocoben
pa3pabaTbIBaTh I1K-2.3.1 31aTh MeTo1bl pa3paboTKu
3¢ deKTUBHBIC MHTEJUIEKTyalIbHBIX aJITOPUTMOB PELICHUS
QITOPUTMBI PELLICHUSI | HAyYHO-HCCIIEA0BaTENbCKUX 3a/1a4
chopmynupoBanHblx | [IK-2.V.1 ymeTs ucnosb30BaTh aaropuTMbl
3ajau c pEIIEHUs UCCIIE0BATENbCKUX 3a/1a4 C
[IpodeccuonanbHble | UCIIOJIB30BAaHUEM UCIIOJIb30BAHUEM COBPEMEHHBIX S3bIKOB
KOMIIETEHIIUH COBPEMEHHBIX SI3bIKOB | IPOrpaMMMPOBAHUS, B TOM UUCIIE aJITOPUTMBI C
[IPOrpaMMUPOBAHUS, | MCIIOJIb30BAHHEM UCKYCCTBEHHOI'O MHTEIICKTa
HCKYCCTBEHHOT'O I1K-2.B.1 Bnasers HaBbIKaMU pa3padOTKH
UHTEJUIEKTa U CTpaTeruv U METOAOJIOT MU HCCIeI0BAHUS
o0ecrneunBaTh UX KOHCTPYKLUH 3JIEKTPOHHBIX CPEJICTB U
IIPOrpPaMMHYI0 TEXHOJOTMYECKHUX IIPOLECCOB
peanu3anuo
I1K-10 Cnoco6en
OCYIIECTBIISTh
UHTETPpaLuio U
BHE/IPEHHC IT1K-10.3.1 3HaTh OCHOBBI apXUTEKTYHI,
pa3paboTaHHOTO 9
[Ipodeccuonanpubie HPOIPAMMHOTO YCTPOMCTBO M MPUHLUIIBI (PYHKIIHOHUPOBAHUS
KOMIIETEHIINH BBIYUCIIUTENbHBIX HH(OPMALIMOHHBIX CUCTEM U
obecrneueHus,
KOMMYHHMKAIIMOHHOTO 000pY10BaHUS
BBIYHMCIUTENIbHBIX
CHUCTEM,
KOMMYHHKAIIHOHHOTO
o0opyoBaHus
[1K-12 Cnocoben I1K-12.3.1 3HaTh METOJOJIOTHUIO
IIPOBOAUTH CUHTE3 (YHKIIMOHAJIBHO-JIOTHYECKOTO CHHTE3a
JIOTUYECKOU cxeMbl B | u(poBbIX ycTpoiicT cpeactBamu CAIIP;
6a3uce BRIOpaHHOU OTrpaHMYEHUs, HAKJIAIbIBAEMbIE HA ITPOLIECC
[IpodeccrnonanbHble | TEXHOIOTUYECKOM JIOTHYECKOT0 CHHTE3a
KOMIIETCHIIUU O6ubIMoTeKH Ha I1K-12.VY.1 ymMeTb HHTEPNPETUPOBATH

OCHOBE 3aJJaHHBIX
BPEMEHHBIX U
(buzmyecKux
OTpaHUYEHUH C

pe3yJIbTaThl MOICTUPOBAHNUS B COOTBETCTBUU C
IIOCTaBJIEHHOW 3a/1a4eil; MPOBOJUTH MAIINHHBIE
AKCIIEPUMEHTHI C LEIbI0 OLIEHKH
(YHKIHMOHAJIBHBIX U BPEMEHHBIX XaPaKTEPUCTUK




HCII0JIb30BaHUEM JOTMYECKHUX 3JIEMEHTOB U (DYHKIIMOHATBHBIX
CpelCTB 0JIOKOB B COCTaBe BCEH CHCTEMBI Ha KpUCTalIe
aBroMaTu3upoBanHoro | [1IK-12.B.1 BnaneTs HaBbIKaM# pa3padOTKU
IPOEKTHUPOBAHUS Ha0opa yCJIOBUIl U OrpaHUYeHU, HEOOXOAUMBIX

i1 GYHKIIMOHUPOBAHUS CXEMBbI; HABBIKAMH
OIHCAHMSI CXEMBI C UCII0JIb30BaHUEM
pa3paboTaHHBIX OTPAHUYECHUN MapaMeTpOB
TaKTOBBIX, BXOJHBIX U BBIXOJIHBIX CUTHAJIOB;
HaBBIKAMU pa3pabOTKH TpeOOBaHUH K
OTJEJIBbHBIM IYTSAM WJIM IpyIIaM IIyTeil
IPOXO’KJCHMSI CUTHaJIa

Paznenbl, TeMbl JUCITUTIIIMHBI U UX TPYJAO0EMKOCTh TPUBEACHBI B TA0IHUIIE 3.

Tabnuia 3 — Pa3ensl, TeMbl JUCHHUTIINHBL, HX TPYA0EMKOCTb

Pasgensl, TeMBI JUCLUIINHBI

Jlexuum | 113 (C3)| JIP KII CPC
(dac) (dac) (gac) (dac) (gac)

Cemectp 1

2. Mecro aucuuniaunsl B cTpykrype Ol

JucuumirHa MokeT 6a3upoBaThCs HA 3HAHUAX, paHee NPUOOPETECHHBIX 00YYarOIUMUCS
IIPU U3YUYEHHUH CIIEAYIOUINX AUCIUILINH:

— «Opranmzanus 9BM u cuctemy»,

— «CxeMOTexXHHKA,

— «3BM wu nepudepuiinpie ycTponcTBay.

3HaHMs, TOJYYEHHBIE NPU W3YYEHHU MaTepuana JaHHOW IHUCLUIUIMHBI, MMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U MOTYT HCIIOJIb30BaThCS IPU U3YUYEHUU APYTUX JTUCLUIUINH!

— «Brimycknas kBanudukauonHas padboray.

3. O0BeM u TPyA0EMKOCTh TUCIHUILTAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JMCIUILIMHBI, TPYIOSMKOCTH OT/CIbHBIX BHJIOB Y4eOHOU
paboTHI IO TUCUHUTUIHHE (M pACIIPEICTICHIE 3TOW TPYIOEMKOCTH IO CEMECTpaM) MPEICTABICHBI B
Tadimue 2.

Tabmuna 2 — O0beM U TPYJO0EMKOCTh JUCIHITITUHBI

TpyaoemkocTs o
Bun yuebnoit paboTbl Bcero ceMecTpam
Nel
1 2 3

Oowan mpyooemKocmsp OUCYUNIUHDL, 2/ 72 2/ 79
3E/ (uac)
H3 nux uacoe npaxmuueckoil n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCIIE:

nexuun (JI), (gac) 17 17

npakTuyeckue/cemunapckue 3anstus  (I13),

(gac)

naboparopusie pabotsl (JIP), (dac) 17 17

KypcoBoil npoekT (padota) (KII, KP), (4ac)

9K3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (dac) 38 38
Buo npomesccymounoit ammecmayuu: 3a4er,
mudd. 3auer, sx3ameH (3auer, Judd. 3au, | 3auer 3auer
OK3.%%)

*k o
HpI/IMeanI/Ie: KaHIUJaTCKUU 3K3aMCH

4. ConepxaHue TUCIUTIIINHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH JTUCHUUILIMHBI 110 pa3JeiaM U BUAAM 3aHATUMN.

Paznen 1. A3k VHDL nns npoextuposanust CBUC,

BBEJCHHUE

Tema 1.1. Beenenune. OCHOBHBIE DTAIIbI

npoektupoBanus CBUC

Tema 1.2. S3p1ku onucanus annapatypsl. A3sik VHDL, 4 4 11

BBECHHUE

Tema 1.3. [TonsiTue BpeMeHU 1 00bEKTA
MozenupoBanus B si3bike VHDL. OcHoBHBIE
KOHCTPYKIMU SI3bIKA, CBA3AHHBIE C MOHSITUEM BPEMEHU

Pazgen 2. Ucnions3zoBanne VHDL npu

npoexktupoBanuu CBUC

Tema 2.1. OcHOBHBIE KOHCTpYKIMH si3bIka VHDL,
creruQuKaIys Moaenei

Tema 2.2. Onncanue MOAETN Ha Pa3HBIX YPOBHSX
MPEJICTABJICHUS C UCTIOIb30BaHUEM s3bika VHDL
Tewma 2.3. TectupoBanue Moaenei

Paznen 3. OcoOeHHOCTH TEXHOIOTUH
Tema 3.1 Ilpou3BoacTBEHHBIN IpoIiecC
Tema 3.2 DnemenTHas 6a3a TEXHUYECKOW peann3aium

CBUC

Pazgen 4. IIponecc cunresa CBUC

Tema 4.1 Ilpornecc noruyeckoro cHHTE3a 4 4 8

Tewma 4.2 Ilpornecc pu3mueckoro cuHTe3a

Hroro B cemectpe:

17 17 38

Htoro 17 17 0 0 38

4.2. CopaepkaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
CogepxaHuie pa3JesioB U TeM JIEKIIMOHHBIX 3aHITUN MPUBEICHO B Ta0muIiie 4.

Ta6Jmua 4 — ConepxcaHI/Ie Pa3AcIOB U TCM JICKOHMOHHOI'O ITUKJIA

Howmep paznena

Haszsanue u cogepxanue pas/iesioB U TEM JICKIIMOHHBIX 3aHATHI

1

A3pik VHDL nast npoextupoBanusa CBUC, BBenenue.
[Ipenmer u 3a1aun quCUUIUIMHBL. O3HAKOMIICHHE C YYeOHOH
JUTEPaTypoil o Kypcy. DTarbl polecca IpoeKTHPOBAHUS
CBHC. O630p s13bIKOB onucaHus anmnaparypbl. OCHOBHbIE
xapakTepucTuku u cpepa npumenenuss VHDL. [Tonstue
BpeMeHH, och BpeMeHH B si3bike VHDL. CoObITHs U CUTHATIBI UX
OTJINYUS OT NepeMeHHbIX. [IoHsATHE 00beKTa MOIETUPOBAHUSI.
CrpykTypa onucaHusi 00beKTa MoAeTUpoBaHus. THITBI
napajuieIpHbIX oneparopos. [lapamiensHble oneparop
IIpUCBalBaHUsI.

HUcnoas3osanue VHDL npu npoexktuposannu CBUC.
[TapannenbHbIi onepaTop BKIOYEHUSI KOMIIOHEHTA B MOJIEIIb.
[TapannensHbIl oniepaTop npoiecca. [locnegoBarenbHbie
OMepaTopbl, KOTOPbIE MOTYT BXOJUTh B COCTaB MpoIIecca.
Mexanu3mbl 00ecTieueHHsI MapaMeTPU3aIiu MOICTICH.
[ToBenenueckoe onucanue o0ObeKTa MoAenupoBanus. Onucanue
00BEKTa MOJICTTMPOBAHMS HA YPOBHE PETUCTPOBBIX NEpeiay,




OTPaHUYEHUS HA UCIIOJIb30BAaHUE KOHCTPYKIUH S3bIKA MPU
ONMKCAaHUU 00BEKTa MOJICTUPOBAHUS Ha YPOBHE PETUCTPOBBIX
nepenad. Opranuzanys mpouecca TECTUPOBAHUS. Y pPOBHU
TECTUpOBaHUs TpeOoBaHUs K TecTaM. TUroBas CTpyKTypa

3azaHHbIMH NTapameTrpamu. Cuntes ains FPGA
u ASIC (¢ ucronpb30BaHHEM T'OTOBBIX
CKpPHUIITOB CUHTE3a), CPAaBHEHHUE
XapaKTEPUCTHK I10 pe3yJibTaTaM CHHTE3a

TECTOBOT'O OKPY>KEHHSI, CIIOCOOBI OpraHU3aIiy TECTOB. PazpaboTtka ckpunToB st cuHTE3a 0J0Ka 4
3 Oco0eHHOCTH TeXHOJIOTHH. BBIUMCIIUTENS C 33JaHHBIMH TapaMeTpaMu

Oransl NpOU3BOJACTBEHHOTO Mporecca. O630p ocodbeHHOoCTEH MIPHU PA3JIMYHBIX OIPAHUYEHUIX

texHoyioruu. O630p COBPEMEHHOM 3JIEMEHTHON 0a3bl Bcero 17

texHuueckor peanuzanuu CbUC (mosHoCThIO 3aKa3HbIE,
6a3oBbie Mmatpuunblie kpuctawisl, CPLD, FPGA, ASIC).
[ToHsITHE TEXHOJIOTHYECKUX OUOIHOTEK.

4.5. KypcoBoe npoekTupoBaHue/ BHITOTHEHUE KyPCOBOH PabOThI
Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

4 IIpouecc cunreza CBUC.

ITociemoBaTeIbHOCTE AEHCTBUI, BEIIOTHACMBIX B XO/E
JIOTHYECKOIr0 CHHTE3a. BXOJHBIE JaHHBIE IS JIOTHYECKOTO
cuHTe3a. BeixoaHble JaHHBIC, MTOJyYaeMbI€ B pe3yJibTare
BBIITOJIHEHMSA Jiorrmdeckoro cunresa. CAIIP i normueckoro
cuHTe3a. IlocimenoBaTeIbHOCTD JCHCTBUM, BRITIOHIEMEBIX B XO0JIE

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buiel camocTosTenbHOM pabOThI M €€ TPYA0EMKOCTh IPUBEACHBI B Ta0IUIIE 7.

Tabnuma 7 — Bunbl caMocTosTenbHON pabOTHI U €€ TPYA0EMKOCTh

buznueckoro cunte3a. Bxonuele naHubie s GU3MYECKOTO
. Bcero, | Cemectp 1,
cuHTE3a. BEIXOMHBIE TaHHBIE, OTyYaEMbIE B PE3YIILTATE Bzt camocTosiTenbHOiT paboThI qac gac
BbInoaHeHus gusudeckoro cuuteza. CAIIP mia pusmaeckoro I 5 3
CUHTE3A.
N3ydenne TeopeTHueckoro MaTepuaia 75 75
qucturuael (TO)
4.3. Tlpaktuyeckue (CEMUHAPCKHUE) 3aHITUS
. Kypcosoe npoexktupoanue (KII, KP)
Tembl IpakTHYECKUX 3aHATHI U UX TPYTOSMKOCTh IIPUBEICHBI B TAOJHIIC 5.
Pacuetrno-rpaduueckue 3ananus (PI'3)
Brimonnaenue pedepara (P)
Tabmuna 5 — [IpakTudeckue 3aHsITHsI U UX TPYJI0EMKOCTh TTOArOTOBKA K TEKyLLIEMY KOHTPOIIIO g g
N | T o T Mammx | Ne ycnesaemocts (TKY)
o
° MBI PAKTHYECKHX OPMBI MPAKTHYECKUX | Tpyn0eMKOCTh, |NMPaKTHYECKOH |pasjena Tomamsee 3axanue (J13)
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT K 6 KP3
(uac) THHBI OHTPOJIbHBIE PA0OTHI SanHI/IEOB (KP3)
YueOHBIM IIAaHOM HE TIPETyCMOTPEHO IloaroToBka K IpOMEXKyTOTHOA 5 5
l ‘ arrecrauuu (ITA)
Bcero: 38 38
Bcero

5. IlepedeHp yueOHO-METOIUIECKOTO 00eCTIeueHUs
JUIL CAMOCTOSITENTbHON paboThl 00yUaroIuXcs Mo AUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOINYECKNE MaTepUasbl ISl CaMOCTOSITENIbHON paboThl 00y4aromMXCsl yKa3aHbl B

4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBEJCHBI B TAOIUIIE 6.

Tabnuia 6 — JlabopaTopHbIe 3aHITHS M X TPYJIOEMKOCTh no. 7-11.
W3 Hux Ne .
No TpyH0eMKOCTb, | MpaKTHUeCKOH | pasiena 6. IlepeueHp MeyaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
n /;1 HaumenoBanue nabopatopHbix paboT (ac) ’ NOATOTOBKY, | MHCLHT [lepedeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3aHUI IPUBEACH B TabuIe 8.
(1ac) ’ HEL Tabnuua 8— [lepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AAHUN
Cemectp | [udp/ bubnuorpaduyeckas ccpiika KOMCELB;];IS;KC P
OcBoenne ocHoB s3p1ka VHDL u nonyuyenne 4 1 URL anpec P (KPOME STIEKTPOHHBIX K3 poB)
HaBBIKOB Pa0OTHI B MO/ICIUPOBAHUS
nesim 0B pado Cpee MOAETHPO 004(075) Y | Hudposas cxeMoTexHHKa : yaeOHOE Tocodue | 23
Paspabotka RTL moxenu 6yioka apoutpaxka ¢ 4 2 27 /E. 11 Yrpromos. - 2-¢ u3n., nepepad. u jon.
- CII6. : BXB - IlerepOypr, 2005. - 800 c.
3aJJaHHBIMH TTPaBUJIAMHU apOUTpaka. oy »
Pa3paboTka TECTOBOTO OKpYKeHHS, TECTOB 1 004 Y97 [TpoexTrpoBanue HUPPOBHIX YCTPOHCTB 9
. ’ T : .T.2 . D.
TECTUPOBaHUE pa3pabOTaHHON MOJIEIN QI;;IS;])HI/EYHLIESH? Ig{m E/éIXEOpOHOB A Jl
PazpaboTtka 6J10Ka BHIYUCIUTEINS C 5 3 Japu. - Tiporp. - M. : TocrMapxker, 2002. -




544 c.

004.4 V57 | VHDL [TekcT]: cipaBoYHOE MOCOOHE 11O 1
OCHOBaM si3bIKa : yuebHoe nocobue / B. I1.
babak [u ap.]. - M. : JOADKA-XXI, 2008. -
224 c. : puc., Ta0.

004.4 59 | OcHnossl si3pika VHDL [Tekct] : MmoHOorpadus | 14
/ I1. H.Bbubwuno. - M. : Conon-P, 2000. - 200 c.

8.2. [lepeuenn nH()OPMAITMOHHO-CITPABOYHBIX CHUCTEM,UCIOJIb3YEMBIX npu
OCYIIECTBICHUH 00pa30BaTEIHHOIO MPOIIecca MO AUCIUILIINHE

[lepeuenr wucCMONB3yeMbIX HH(OOPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEJCTAaBICH B
tabmune 11.

Tabnuna 11— Ilepeuerb HHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

004.4(075) | A3pik VHDL nnst mpoekTupoBaHus cUcTeM Ha | 60
C 89 CBUC [Tekcr] : yuebnoe nocodue / E.
A.Cysoposga, 1O. E.llleiinnH ; C.-IleTepO.
roc. yH-T a3pOKOCM. IPHUOOPOCTPOCHUSI. -
CIIo.: U3n-so I'VAII 2001. - 211 c.

Ne i/t HaumenoBanue

He npenycmoTpeno

004.4 C 89 | [IpoexkTupoBaHUE CUCTEM HA KPUCTAILIE C 35
texHosiorusimu 2.5D u 3D [Tekct] : yueOHoe
nocobue / E. A. CyBopoga ; C.-Iletep0. roc.
YVH-T a3poKocM. npudopoctpoenus. - CIIO. :

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

9. MarepuanbHo-TeXHUYECKas 0a3a
CoctaB MaTepualbHO-TEXHHMYECKONW 0a3bl, HEOOXOJUMOW /sl  OCYIIECTBICHUS
00pa30BaTeNLHOTO MPoIiecca MO TUCIUILINHE, TIPECTaBlieH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHHUUECKOH 0a3bl

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

No HaumenoBanue coctaBHOM 4acTh Howmep aynuropuu
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (mpu HEOOXOUMOCTH)

JlexumonHas ayiuTopus

[TpoekTrpoBanue MU(PPOBBIX CHCTEM Ha
VHDL. Cysoposa E.A., Illeitnun FO.E. BXB-
ITerepOypr, 2003, - 576 c.

2 | KomnbroTepHslii Kitacc

Embedded System Design: Modeling,
Synthesis and Verification. Daniel D. Gajski,
Samar Abdi, Andreas Gerstlauer, Gunar
Schirner. Springer Science & Business Media,
20009, - 352.

10. OueHoYHBIE CpeICTBA IS IPOBEICHHS IPOMEKYTOUHON aTTeCcTaluu
10.1. CocTtaB OLIEHOYHBIX CPEJICTBIUIA IPOBEAEHUS MPOMEXKYTOYHOW aTTecTaluu
o0ydaromuxcs 0 TUCIUIUIMHE IpUBeIeH B Tabmuie 13.
Tabauna 13 — CoctaB O1IEHOYHBIX CPEACTB JUIsl IPOBEACHUS IPOMEXYTOUYHOM aTTecTalluu

Bun HpOMe)KYTOHHOﬁ aTTCCTallu HepequL OIOCHOYHLBIX CPEACTB

Dk3ameH Crniucok BOIPOCOB K 9K3aMEHY

7. IlepeueHb 37EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMAaLIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTn «VHTepHeT», HEOOXOMUMBIX JJsI OCBOCHMS JUCIMILIIMHBI
npuBesieH B Tabmuue 9.

10.2. B kauecTBE KpUTEpPHEB OLEHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOEHHS)
KOMIIETEHIIMH 00ydJaromuMucs NMpUMEHseTcsl S-0ajulbHas IIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETEHIINH, KoTopas npuBeAeHa B Tabauie 14. B TeueHue cemecTpa MOXKET HUCIOJIb30BATHCS
100-6amipHast  mIKana — MOAYJIbHO-pEHTHHIOBOM  cHUCTeMBl ~ YHMBEpPCUTETa,  IpaBUIIa
HCIIOJIb30BaHUsl KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHIIUI

OLICHKa KOMIICTCHIIMH

XapakrepucTrka chOpPMUPOBAHHBIX KOMIIETEHIIMA
S-OarutbHAs IIKasIa P P (opmpo

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpcOB HHGPOPMALMOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtn «HTepHeT»

URL anpec HaumenoBanue
http://www.xilinx.com/ Xilinx odunmanbHbli caiT 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. Ilepeuenb MHPOPMAIIMOHHBIX TEXHOJIOTUN
8.1. Ilepeuenp mporpaMMHOro OOECIEYEHHs, HCIOIb3YEMOro MpPHU OCYIIECTBICHUH
00pa30BaTeNILHOrO MpoIiecca MO AUCLHUIINHE.
[lepedeHp UCONB3yEeMOro IPOrpaMMHOT0 obecrieueHus npejacTasieH B Tadbmauie 10.

Ta6mmma 10— [Tepeders mporpaMmMHOTO o0ecrieueHuUs

— oOyyarouuiicss riayOOKO M BCECTOPOHHE YCBOWJI IPOrPaMMHBIN
MaTepHar;

— YBEPEHHO, JIOTUYHO, [TOCIIeI0BATEIbHO U IPAMOTHO €0 M3J1araer;

— ONUpasCh Ha 3HAHHUS OCHOBHOM M JONOJHUTENBHOM JIMTEpaTyphl,

Ne i/ HanmenoBanue

He npenycmotpeno

«OTIIMYHOY J
GATTEHOY TECHO TIPUBSI3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHSI C MMPAKTUICCKON
JeSATEIILHOCTHIO HAIPABIICHHUS;
— yMes0 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— CBOOOJIHO BJIaJIEET CHCTEMOM CIEIUATU3HPOBAHHBIX MOHSTHIA.
— 00yJaronuiicss TBEPI0 YCBOWII MPOTPAMMHBIN MaTepraj, TPaMOTHO H
M0 CYyIIeCTBY H3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOM
JIMTEPATYPHIL,
«XOPpOLIO» Patypbl, o
— HE JIOMYCKaeT CYMECTBEHHBIX HETOYHOCTEH;
«3a4YTEHO»

— YBA3BIBACT YCBOCHHBIC 3HAHHA C HpaKTquCKOﬁ JACATCIIbHOCTBIO
HaIlpaBJICHU,
— APrYMCHTUPYCT HAYYHBIC ITOJOXKCHU S,




Or11eHKa KOMITETEHITUH

5-OayUIbHAs IKaIa

XapakteprcTrka COpMUPOBAHHBIX KOMITCTCHITHIA

— JIeJIaeT BBIBOALI U 000OIICHHUS;
— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX ITOHSITHH.

«yJIOBJIETBOPUTEIILHO
«3a4TEHO

JUTEPaTypHI;
— JIOIyCKaeT HeCYIECTBEHHbIEC OIIMOKU U HETOYHOCTH;

HaIlpaBJICHUS,
— cJ1ab0 apryMeHTHPYEeT HayuHbIE MOJI0KECHHUS,

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM MPOrpaMMHBIN MaTepHal,
[0 CYLIECTBY M3Jaraer €ro, OIMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTHYCCKOM IMMPUMCHCHUHN 3HAHUH

— 3aTpyAHseTCs B (GOPMYJIUPOBAHUHU BBIBOJOB M 000OIICHUH;
— YaCTHUYHO BJIAJCET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.

33 VHDL. O6BeKThl MOJCIUPOBAHUS

34 VHDL. IIponecchl

35 VHDL. CtpykrypHas crierdukanus MoJenei

36 VHDL. ®yuknuoHanpHas crienuuKamnusi Moaenei
37 VHDL. ITapameTup3arus Mmoaenen

38 VHDL. Generic 11 mapaMeTpu3aiiiy MoJiesieH.

39 VHDL. Generate mjis napameTpusanyd MOJICICH.

Bormpocsr (3agaun) ms 3aueta / audd. 3auera mpeacTaBieHbl B Tadimie 16.

Tabauma 16 — Bonpocs! (3agaun) st 3auera / nudd. 3adera

«HEY/IOBJIETBOPUTEITLHOY
«HE 3a4TCHO»

MaTepuana;
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— HE MOXKET apryMEHTHPOBATh HAYYHBIC MTOJIOKEHHSI,
— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

— o0yyJaromuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH MPOrPaMMHOIO
— JIOMYCKAeT  CYyLIECTBEHHbIE  OMIMOKM W  HETOYHOCTU  IpHU

— UCIBITBIBACT TPYAHOCTHU B MMIPAKTUYCCKOM NPUMCHCHHU N 3H8,HPII>1;

Ne mi/m [Tepeuens BompocoB (3ama4) ams 3adera / audd. 3auera

Kon
WHJMKaTOpa

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

MpeCTaBIeHBI B TabmuIe 17.
Tabauua 17 — [epeyeHp TeM sk KYPCOBOTO NPOSKTHPOBAHUSI/BBINOIHEHHSI KYPCOBOW pabOThI

[lepeuenr TeM [ KypCOBOTO MPOECKTHPOBAHUS/BBIIOIHEHHUS KypCOBOW pabOTHI

10.3. TumnoBble KOHTPOJIbHBIE 3aJaHUS MJTM UHBIC MAaTEPHAIIbI.
Bompocsl (3agaun) a1 9K3aMeHa IpeicTaBieHsl B Tadbaune 15.

Tabmuna 15 — Bonpocs! (3a1aumn) s 9K3aMeHa

Ne i/t

[lepeuens BonpocoB (3aa4) AJs IK3aMEHa

Kon
WHJIUKATOpa

—

O6mactu npencrasiaenus CbUC, nuarpamma ["alickoro-kaHHa

[\

Opranuzanus nporecca MpOeKTUPOBAHMS, ITAITBI Pa3pabOTKH
npoexta CBUC

SI3pIKM OTMCaHMs anmapaTypbl, 00JaCTH UX IPUMEHEHHUS

SI3pIKK onMcaHus arrapaTrypbl, IPUIUHBI BOSBHUKHOBCHUS

OCHOBHBIE 3TaIbl TEXHOJIOTHYECKOTO nmponecca

[ToHsATHE TPOEKTHON HOPMBI

Crnoco0s1 yckopeHnus mporiecca pazpabotku CBUC

ASIC. Texnonornueckue OMOINOTEKHA

HcxonHbie JaHHbBIE A1 mponecca JOrmueCKOoro CHHTE3a ASIC

Jlornueckuii cunte3 ASIC. Tunsl orpaHuueHui

— = |\O |00 | [\ [ ||

— O

OI.[CHKa AJATCIIBHOCTHU IIEPpHUOJa CUTHAJIa TAKTUPOBAHUA HA
oTaIlC CHHTE3a

Orenka pe3ysbTatoB jJorudeckoro cuareza ASIC

— | —
W | N

OI_[eHKa JAUHaAMHUYCCKOI'O 3Hepr0n0Tpe6neHI/I;1 IIOCJIC
JJOTHYCCKOI'O CUHTEC3a

—
N

Oranel cuaTte3a FPGA

[\
W

[ToHsiTHE TEXHOIOTMUECKUX OMOIMOTEK TPUMEHUTENBHO K
FPGA

26

VHDL. Tunsl faHabIX

27

VHDL. ITousitne curHaios

28

VHDL. Otnuune curHajgioB OT IEPEMEHHBIX

29

VHDL. [TapamiensHble onepatops! B si3bike VHDL

30

VHDL. [TapamienbHbIi oniepaTop BKIOYEHUs KOMIIOHEHTA B
MOJIEIIb

31

VHDL. [TapaienbHbli OnepaTop NpUCBaMBaHUs

32

VHDL. [TocnenoBarenpHble onepaTopsl B si3pike VHDL

I1IK-2.3.1
[IK-2.V.1
[1IK-2.B.1
[IK-10.3.1
IK-12.3.1
[K-12.¥.1
[IK-12.B.1

Ne /i [TpumepHBIii IepeYeHb TeM I KypCOBOTO MPOESKTUPOBAHUS/BITTOHEHHS
B KypcoBO# paboThl
Y4eOHbIM [JITAHOM HE NPEAYCMOTPEHO
Bonpockl i1 mpoBeleHHs MPOMEKYTOUYHOM aTrTecTaldd B BHJE TECTUPOBAHUS

MpeCcTaBIeHbI B Tabmuie 18.

Tabnuna 18 — IlpuMepHblii nepeyeHb BOIPOCOB JJIsl TECTOB

Ne /it [IpuMepHBIi IepeYeHb BOIIPOCOB IS TECTOB Kon
MHIMKATOpa
Kakwue s3p1xu onucanus annaparypsl (HDL) o0bruno ucnons3yrores | [1K-2.3.1
JUTs pa3paboTKU HU(POBBIX HHTEIPAIBHBIX CXEM? IIK-2.V.1
e (C+t+ulava IIK-2.B.1
I e Verilogu VHDL [K-10.3.1
e Python u MATLAB 1K-12.3.1
e HTML u CSS IK-12.V.1
Kakue 13 nepedncieHHbIX HUYKE TEXHOJIOTUHN SBIISIIOTCS KIOYEBBIMU TIK-12.B.1
JUISL CO3/IaHUSI BBIYUCIUTENIBHBIX HH()OPMAIIMOHHBIX CUCTEM U
KOMMYHMKAIIMOHHOTO 00opynoBanus Ha 6aze FPGA unu ASIC?
e Jlornueckuil cuHTE3
e TexHOJIOTMH UCKYCCTBEHHOI'O MHTEIIJIEKTa
2. e Cucremsl ynpaieHus 0a3aMH JaHHBIX
e [IporpamMmmupoBaHue Ha sI3bIKaX BHICOKOTO YPOBHS
e [IporpammHOe obecrieueHue il yIpaBlieHUs] IPOEKTaMU
e Omnucanne RTL monenu cucremsl
e OnepanMOHHBIE CUCTEMBI PEATIBHOIO BPEMEHU
e  DuU3MYECKUI CUHTE3
YcTaHOBHTE COOTBETCTBUE MEKIY MPUHIMIIAMU (YHKIMOHUPOBAHUS
BBIYUCIUTENbHBIX HH(OPMAIIMOHHBIX CUCTEM M UX OMMCAHUEM.
[TpuHIMT
3. A. llentpanusanus

b. leuentpanu3anus
B. Hepapxus
I'. MonynbHOCTB




M. OTKpBITOCTH

E. MacmrabupyemocTtb

Ornucanue

1. Pactipenienenuie GyHKUIUN U pecypcoB MEKIY HECKOIbKUMU
YCTPOMCTBAMM WJIH y3JIaMHU.

2. Konnenpanus GpyHKIHUA U PECYPCOB B OJTHOM MECTE.

3. YnopsaoueHue 3J€EMEHTOB CUCTEMBI 110 YPOBHSAM B 3aBUCUMOCTH OT
WX 3HAYUMOCTH UJTU CIIOKHOCTH.

4. Paznenenue CUCTEMbI Ha OTAEIbHBIC OJOKU WIIM MOZYIH IS
YOpOIIeHUs pa3paboTKu, TECTUPOBAHUS U OOCITYKHUBAHUSI.

5. BO3MOXHOCTH pacmipeHust pyHKIIMOHAIBHOCTH CUCTEMBI 32 CUET
n00aBJIeHHsI HOBBIX MOJyJIel WJIM KOMIIOHEHTOB.

6. CiocoOHOCTh CHCTEMBI AIANITUPOBATHCS K YBEITMUCHUIO HATPY3KH 0€3
MIOTEPHU MPOU3BOAUTEIHLHOCTH.

MakcumanbHO TonmycTHMast 3aJiepKKa Ha BXOJ1ax.
MakcumanbHOE MOTpeOIeHNE YHEPTUH CXEMOI
MakcumanbHO 10IyCTHUMas 3aJIep>KKa Ha BbIXOaxX
JlnurenpHOCTh IEpUO/A CUTHATIA TAKTUPOBAHUS.
KonunyectBo CLB (nnu LUT)

mmoOw

YcTaHOBUTE IPABUIIBHYIO MOCIEI0BATENILHOCTD JEHCTBUI pU
apOuTtpaxe A0CTyna K uHe JaHHbIX Ha KpucTtamuie FPGA.
[TocnenoBaTenbHOCTS:

A) Onpenenenue nodeauTens apoOuTpaxa.

YcTaHoBHTE TIOCIEI0BATEIBHOCTD PEJIOKEHHBIX ATAIIOB CUHTE3a
FPGA.

A) ®usnueckuii CUHTES.

B) Pa3paborka RTL-onucanus.

C) Bpemennoi ananus.

D) Kommumnsnus nu3aiina

E) Jlornueckuii cunres.

F) 3arpy3ska 6utoBoro nmotoka B FPGA.

9. C) Oxunganue oCBOOOXKACHHS IITHHBI.
D) Ilogaua 3ampoca Ha apOUTpax.
E) OcBobox1eHre NIMHBI TPEIbITYIIUM Y3JI0M.
F) Ilepenaua naHHbIX Yyepe3 IIKHY.
10. OO0BsicHUTE TTOHATHE TPOSKTHOM HOPMBI ITpu TipousBoacTBe CBUC

(cBepxO0JIbILINX UHTErPATIbHBIX CXEM).

[lepeyeHp TeM KOHTPOJIBHBIX pabOT MO JWUCHUILIUHE OOYyYaromuXcs 3a04HON (OPMBI
00y4eHusl, Ipe/ICTaBIeHbI B Ta0muIe 19.

Tabnuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne ni/m [lepeueHb KOHTPOJIBHBIX PabOT

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

[TpoBenute cpaBHuTeNbHBIN aHamu3 Mexay ASIC (Application-Specific
Integrated Circuit) u FPGA (Field Programmable Gate Array) ¢ Touku
3pEHHSI X MIPEUMYIIECTB U HETOCTATKOB IS PA3IMYHBIX IPUMEHEHUH.
VYKaxuTe, B KAKHX CIIydasx IpeanoyruTenbaee ucnoip3osath ASIC, a B
kakux — FPGA.

Kaxkoii meton cosnanue RTL onucanus sBiisieTcss HanOosee

3¢ deKTUBHBIM TSI pa3padoTku npoekta mox FPGA.

A. Mcnionb30BaHN€ HU3KOYPOBHEBBIX SI3bIKOB POTPAMMUPOBAHUS

B. Pa3paboTka cXeMOTEXHUKH IJIATHI C TOMOIIBbIO 0A30BBIX JOTHYECKUX
3JIEMEHTOB.

C. Ucnonr3zoBanne HDL(Hardware Description Language). si3pIKOB.

D. He oivH U3 nepeyucieHHbIX.

g pusnueckoro cuHTesa joruyeckoit cxemsl Aiig FPGA HeoOxonumo
BBITIOJIHUTH CIEAYIOLIUE [Aaru:

1. Pa3zpabotka RTL-onucanus na HDL s3bixke.

2. Cunre3 RTL-onucanus ¢ UCNonb30BaHUEM CUHTE3ATOPA.

3. Pa3MmenieHue u TpaccupoBKa IMOJIyYEHHOH CXEMbl Ha KpHCTaslie

FPGA.

4. 3arpy3ska koHpurypanuu B FPGA.

5. TectupoBanue u Bepudukanus paboThbl CXEMBI.
Kaxue 13 3TuX 1maroB ABIsAIOTCA 00s13aTEbHBIMU JIsl YCIEIIIHOTO
cuHTe3a Joruueckor cxemsl 11t FPGA?

ConocraBbTe TUIBI OTPAHUYEHUH C UX ONMKUCAHUEM MPHU JIOTHUYECKOM
cuntese ASIC u FPGA.
Tun orpannyenus:
1. OrpanuueHue 1o ObICTPOIECHCTBHIO
2. OrpaHuyueHue YHepronoTpedIeHus
3. OrpaHuueHue MIoIau
Onucanue napamerpa OrpaHuyeHHUs:
A. MakcuMaibHbIi pa3Mep CXEMbI Ha KpUCTaJLIE

10.4. Meronuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IPOLEIYypbl  OLIEHWBAHUSA
MHIMKATOPOB, XapaKTEPU3YIOIIMX OJTambl (OPMUPOBAHUS KOMIETEHIIMH, COJIEpXATcs B
JOKAaJbHBIX HOpMAaTHBHBIX akTax [ YAII, pernaMeHTHpPYOIIUX TMOPSAOK W HPOLEIyPY
NPOBEJCHUS TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH M IPOMEXYTOUHON aTTECTalluu O0yYaroIiXCsl
I'YAIL

11. Metoauueckue ykazaHus JUisi 00yJarOIIMXCs 10 OCBOCHUIO JUCITUTITUHBI

11.1. MeTtonuueckne yKazaHUs JIg OOYyYarOUIUXCsl IO OCBOCHHMIO JIEKITMOHHOTO
Marepuania.

OcHOBHOE Ha3zHa4YeHUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHCTEMHOE,
rIyooOKoe W SCHOE WU3NOKEHHEe yueOHOoro marepuana. HasHaueHHe COBpEMEHHOW JIEKIMH B
paMKax AUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO IO TEME, a B OCBOECHUU
(byHIaMEHTaNbHBIX MPOOJIEM JUCIUIUIMHBI, METOAOB HAYYHOTO T[O3HAHUS, HOBEHIINX
JOCTUKEHUM HayuyHOW MbIcau. B yueOHOM mporiecce JIeKIHs BBIIOIHSET METOJI0JIOTHYECKYIO,
OpraHM3aIMOHHYI0 U HHPOpPMAIMOHHYIO (GyHKIMHU. Jlekuus pacKpbiBaeT MOHITHMHBIN ammapaT
KOHKPETHOW 00JiacTh 3HaHUs, €€ TpoOJeMbl, JaeT IENbHOE MPEJCTaBICHUE O IUCIMIUIUHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMHU JUCHUIIIUHAMMU.

ILnaanpyeMeie pe3yJIbTaThl MPH OCBOCHUY 00YYAIOIIMMUCS JICKIIMOHHOIO MATepUaa;

— TIOJIy4YEHHE COBPEMEHHBIX, IIE€JOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX ONPEIENSIETCs 1eJIEBOM YCTAHOBKON K KaK/10M KOHKPETHOM TEME;

— TIOJy4YeHHE OMBITa TBOPUYECKON pabOThI COBMECTHO C MPEIO/IaBaATEIIEM;

— pasBuTHEe Tpo(ecCHOHANBLHO-IEIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSATEIILHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHWE HEOOXOAMMOTro HHTEpeca, HE0OXOMMOTO JIJIsi CAMOCTOSTEIILHON PaboTHI;

— TIOJIydeHHE 3HAHUHW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKH W TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHsI HA ONIMKAMIINE TOIBL;




— Hay4YuThCsl METOIUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIO)KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HUX B  Pa3IMUYHBIX
(bopMyITUPOBKax);

— IOJIy4€HHE TOYHOI'O IOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U IOHATHH.

JIekuMOHHBI MaTepuall MOXET COIPOBOXKIAATbCA JEMOHCTpalUued CIaiJoB U
UCIOJIb30BAaHUEM DA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKHUX JUCKYCCHH 00
O0COOEHHOCTSIX IPUMEHEHMSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

11.2. Meronnyeckue ykazaHusd A OOyYaroIIMXCS I10 IMPOXOXKICHHUIO MPAKTUYECKUX
3aHATUN

[IpakTuyeckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX (POpPM OpraHu3aluu y4eOHOTrO
npoliecca, 3aKIrYaroiascs B BbITIOJHEHUH 00y4aroLUIMMUCS 1101 PYKOBOJCTBOM IIperoiaBaTelis
KOMILIEKCAa YYeOHBIX 3aJaHUi C LENbI0 YCBOGHHUS HAayYHO-TEOPETUYECKHX OCHOB Y4YeOHOM
JUCLUIUIMHBL, TPUOOPETEeHHs] yMEHUN 1 HAaBBIKOB, OIbITA TBOPUYECKON AEATEIbHOCTH.

Lenbr0 IPakTUYECKOTO 3aHATHUS JUIsl 00yUaIOMIerocs sIBISETCS TPUBUTHE OOYYaIOIIMMCS
YMEHHI U HaBBIKOB NPAKTUYECKOU JEATEIBHOCTH 110 U3y4aeMOU JUCLIUILINHE.

[Tmanupyemblie pe3yabTaThl IPH OCBOSHUH 00yYaIONIMMCS IPAKTUIECKUX 3aHATHI:

— 3aKperuieHue, yriayOsieHue, pacllupeHHe M JAeTajau3alus 3HAHUW TpU PEleHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJAaMH U METOJUKAaMU H3Y4YEHMs] KOHKPETHOH yueOHOM
JUCLUIINHBL,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUSI MOJTYYEHHBIX 3HAHUM JUIs
BBITIOJTHEHMS 3aJJaHHNI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJbHON (popm
o0y4eHusl.

TpebGoBanust K MPOBEACHUIO NPAKTUYECKUX 3aHITUN

— Kaxpgas [IP BbeimonHsercs mo 3ajaHuio, c(QOPMUPOBAHHOMY CTYJIEHTOM 0]
PYKOBOJCTBOM IIpENOaBaTels;

— B 3apanun 1omxHO ObITH UeTKO copMyJIMpOBaHa 3a7aya, BeinonHsemas B [1P;

— 1IP nomxHa BEINOIHATHCS Ha OCHOBE NIOJyUYEHHBIX TEOPETUUECKUX 3HAHMI;

— Bemonnenne [IP 10MKHO OCYIIECTBISITBCSI HA OCHOBE METOAMYECKHUX YKa3aHUH,
IIPEIOCTABIISIEMBIX IIPENIOAABATENIEM;

— IIP nomkHa BBIOJIHATHCS B CIIELUAIU3UPOBAHHOM KOMITBIOTEPHOM KJIACCE U MOYKET
ObITh TOpaboTaHa CTY/IEHTOM B JIOMAILITHUX YCIOBUSX, ecii no3BouisieT [10;

— MHWrorom BeimonHeHHoi I1P sBnsieTcs OT4eT WM IEMOHCTpALUs pe3yJIbTaTOB paboThI
MpEenoAaBaTesio B JIEKTPOHHOM BUJE (Ha YCMOTpPEHUE IIPEToAaBaTes).

11.3. MeTtonuueckue ykazaHus JJIsi OOyYaroIIUXCsl IO MPOXOXKICHUIO CaMOCTOSTEIIbHON
paboTHI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOU PabOThI, 00yJarONIUiics BHITIOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

B mnpouecce BBINMONHEHHUS CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIAHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOGHHWU U CHCTEMAaTH3allUUd MPUOOpETaeMbIX 3HAHUM, 00eCreurnBaeT BBICOKUMN
YpOBEHb YCIEBAEMOCTH B TMEpHOJ OOYy4YeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCcCHOHATIBHOTIO YPOBHS.

MetoauueckumMy ~ MaTepuaiaMM,  HalpaBISIIOIIMMH  CaMOCTOSITENIbHYIO  paboTy
00ydaromuxcsi, ABISI0TCS y9eOHO-METOINISCKUE MATEPUAITBI 110 AUCIUILTUHE.

11.4. Meronuueckue yKa3aHus sl OOYYaIOIIMXCS M0 MPOXOXKICHHIO TEKYIIEro
KOHTPOJISl YCIIEBAEMOCTH.

Texymuil KOHTPOJb YCIEBAEMOCTH IIPENyCMAaTpUBACT KOHTPOJIb KauyeCTBAa 3HAHUMU
o0yyaroIuxcs, OCyLIECTBISIEMOI0 B TEYEHUE CeMecTpa C LIEeJbI0 OLEHMBAHUS XO0Jla OCBOCHUS
JUCLUILINHBL.

11.5. Meronuueckue ykazaHus JUis OOYYaroIIUXCs 1O MPOXOXKACHUIO MPOMEKYTOUHON
aTTeCTaIHH.

[IpomexxyTounass  arTectanust  OOydyarOIIMXCS  HpPEAycMaTpuBacT  OLECHUBAHHE
MPOMEXKYTOYHBIX M OKOHYATEIbHBIX PE3yJbTaTOB 00ydeHHs MO auciuiuiHe. OHa BKIIOYAET B
ceost:

— 3aueT — 3To (opMa OLEHKU 3HAHHM, MOTYYCHHBIX OOYYAIOUIMMCS B XOJ€ M3yUYCHHS
yueOHOM TUCIUIUIMHBI B IIEJIOM WJIM IPOMEXYTOUYHAs (10 OKOHYAHHH CEMECTpa) OLIEHKA 3HAHUI
00y4YaroIMMCsl TI0 OTAEIBHBIM pa3jesiaM TUCHUILTMHBI C aTTECTAllMOHHON OLEHKOH «3a4TEHO»
WIH «HE 3a4TECHO».



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy TUCIUTUIUHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Iommuce
3aB.

kadempoit




