MHWHHCTEPCTBO HAYKH M BBICILIEI'O OBPA30OBAHHUS POCCUMCKON
DEJEPAIINU
(enepanbHoe rocy1apCTBEHHOE aBTOHOMHOE 06PA30BATENLHOE YUPEKIEHHE BBICIIEr0
obpazoBaHust
"CAHKT-IIETEPBYPI' CKUM I'OCYIAPCTBEHHbBIA YHUBEPCUTET
ABPOKOCMHUYECKOT O [TPUBOPOCTPOEHUS"

Kadenpa Ne 14

YTBEPXIAIO
PyxoBoaurens HanpasieHus

JLT.H.,0pod.

Jluct coryiacoBaHust paGoueit mporpaMMbl AUCHHITHHBI

[Iporpammy cocrasmu (a)

JIOLIEHT, K.T.H. E.A. CyBoposa

=
(OMKHOCTb, Y Y. CTENeHb, 3BAHHE) | (noanucs, pata) (unuumansl, pamunns)

[Iporpamma omo6pena Ha 3acenanuy xkadeaps Ne 14

«25» mas 2023r, nporoxon Ne 10 F —>

3aBenyrowmit kaeapoii Ne 14

K.T.H.,JI0LL. / B.JI1.Onenen

(ROMKHOCTB, yu. CTCNICHD, 3BaHHC)

M.B. Ceprees

(unn

(yu. cTenens, 3sanHe) /

(uunnnansl, gpamuns)

Otsercrrennsiit 3a OIIBO 09.04.01(31)

PABOYAS ITPOTPAMMA JUCLIMTUTUHEI

«IIpoexTupoBaHUEe BCTpOeHHBIX cucTeM Ha CBHCy
(HaumeHOBaHHE AHCLETLTIHDY)

Ko HanpaBneHus oAroToBKu/
CIENHATBHOCTH

09.04.01

HaumMeHnoBaHue HanpaBJieHHs

WnopMarika 1 BEIMHCIUTENBHAST TEXHUKA
MOJATrOTOBKY/ CHELHANLHOCTH

HanmenoBanue Berpoennsie cucteMsl 06paboTky HH(POPMALH 1
HanpaBIeHHOCTH yIpaBJIeHUS
Dopma o6yueHms OYHas

Cankr-Ilerep6ypr — 2023

K.T.H.,JIOII. F B.JI.Onenes
(nOMKHOCT, Y. CTeneHb, 3BaHHe) / uﬁ@/nam) (uHuumHansl, pamunns)
3amecTuTens gupekTopa uecruryra Nel mo i pabore
CT.IIpEIL B.E. Taparyn
(HOMKHOCT, Y 4. CTENEHb, 3BaHHe) (moxnuce, nara) (unnunanel, Gpamunia)



AnHHOTAIUSA

Jucuununa  «I[IpoexktupoBanue BcTpoeHHBIX cucteM Ha CBUC» Bxogutr B
00pa3oBaTeNbHYI0 IIPOrpaMMy BBICHIETO O00pa3oBaHUS — MPOrpaMMy MarucTpatrypsl IO
HanpaeneHnto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHHMKa» HalpaBJIEHHOCTH «BcTpoeHHble chcTeMbl 00pabOTKH MHGOPMALMU U YHPABICHHS.
Jucnumiuaa peanusyercs kKadeapoi «Neldy.

JlucuuninHa HaueneHa Ha GOPMHPOBAHKE y BBITYCKHUKA CIESIYIOIIMX KOMIICTCHIH:

IIK-2 «CnocobeH ocCywecTBISITh HWHTETPALMIO W BHEJAPEHHE pa3paboTaHHOro
MIPOrPaMMHOT0 00€CIIeUeHHsI, BHIYMCIUTENBHBIX CUCTEM, KOMMYHUKALHOHHOTO 000PY10BaHHUS»

IIK-4 «CnocobeH mpOBOANTH CHHTE3 JIOTHYECKOH cXembl B 0asuce BBIOpaHHOI
TEXHOJIOTUYECKON OMOIMOTEKH HAa OCHOBE 3aJaHHBIX BPEMEHHBIX U (PU3HUYECKHX OTPAaHUUCHUMH C
HCTIONB30BAaHUEM CPEACTB aBTOMATH3UPOBAHHOTO TIPOCKTHPOBAHUS

ConepxaHue IUCHUIUIMHBI OXBaThIBAET KPYI' BOINPOCOB, CBSI3aHHBIX C pa3paboTKOH
CBUC ¢ wucnonb30BaHWEM CyIIECTBYOHIEH d31eMeHTHOM 6a3sl peammsanuun CBUC n
COBPEMEHHBIX CPEACTB aBTOMATH3UPOBAHHOTO IIPOCKTHPOBAHMSI.

IIpenogaBanue JAMCHUIUIMHBI IIpelycMaTpuUBacT cleayromue (GopMbl  opraHu3aluu
y4eOHOr0 mporecca: JIeKIHH, IPAKTHYECKHE 3aHIATHs, CAMOCTOsITeNbHAs paboTa CTyAeHTa.

IIporpamMmoii JUCUMIUIMHBI TPEAYCMOTPEHBI CIESAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B popMe 3K3aMeHa.

OOm1asi TPyZI0EMKOCTh OCBOCHUSI JAMCIMIUIMHBI COCTABISIET 3 3a4YeTHBIX equHUIbI, 108
4acoB.

S13b1K 00y4EHMS IO TUCIUIIIIMHE «AHTITHHCKHUI.

1. TIlepedyeHb MIAaHUPYEMBIX PE3YILTATOB 00YUYEHHS 110 AUCLUILUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

HGJ'IBK) npenojaBaHust JUCHUIIIUHBI «HpOﬁKTHpOBaHI/Ie BCTPOCHHBIX CUCTEM Ha CBUC»

- IpUOOPETEHHE TEOPETHUECKHUX

3HAHUN © TNIPpaKTU4YCCKUX HABBIKOB B obsacTu pa3pa60TKH

CBUC ¢ wucnonb30BaHHEM CYIIECTBYHOLIEH 37eMeHTHOH 06asbl peanusauun CBUC u
COBPEMEHHBIX CPE/ICTB aBTOMATH3HPOBAHHOTO IIPOCKTUPOBAHUSI.

1.2. JucumiuinHa BXOJMT B  COCTaB  4acTH, (OPMHPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHbIX OTHOLICHU, 00pa30BaTENbHON MPOrpaMMbl BhICIIEro oOpa3oBaHus (nanee —

OI1 BO).

1.3. TlepedeHp IaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 10 AUCIHUILINHE, COOTHECEHHBIX C
IUTaHUPYEeMbIMU pe3ynbTatamu ocBoerust OIT BO.

B pesynbraTe M3y4eHHs AMCUMIUIMHBI OOyYarOIIWiics TOJDKEH 00JafaTh CIeTyIOINMU
KOMIETECHIMSAMHU WM UX YacTAMH. KOMIETeHUMH U MHIUKATOPBI UX JOCTHXKEHUS! PHBE/ICHBI B

Tabmuie 1.

Tabnuia 1 — IlepedeHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Kateropus (rpynna)

KOL[ 1 HAUMCHOBAHUC

KOII 1 HaUMCHOBAaHUEC MHAUKATOPA NJOCTHIKCHUSL

KOMIIETCHIIUN KOMIIETEHIIUH KOMIIETEHIIUH
IIK-2 Cnocoben
OCYIIECTBIIATh
HHTETPaLHIo U
BHEJIPEHHE
AP TIK-2.3.1 3HaTh OCHOBBI apXUTEKTYPHI,
pa3paboTaHHOTO o
Ipodeccronanbubie HDOrDAMMHONO YCTPOKCTBO U NPUHIMIBI (yHKIMOHUPOBAHUS
KOMIICTCHIIUH porp BBIYUCIIUTEIHBIX HHOOPMAIMOHHBIX CHCTEM U
obecnieueHust,
KOMMYHHKAIIMOHHOTO 000PyI0BaHHSA
BBIUHCIIUTEIBHBIX
CHCTEM,
KOMMYHHKAI[HIOHHOT'O
o0opytoBaHuUs
I1K-4.3.1 3HaTh METO0JIOTHIO (DYHKIIMOHAIBHO-
JIOTHYECKOT0 CUHTE3a IIU(POBBIX YCTPOUCTB
cpenctBamu CAIIP; orpanngenus,
HaKJIaJbIBaeMbIe Ha IPOLECC JIOTHIECKOTO
I1K-4 Cniocoben p
IPOBOJUTH CHHTE3 cuaTesa
p . IIK-4.Y.1 ymeTb HHTE€pIPETHPOBATH
JIOTHYECKOH CXEMBI B
. pe3yIbTaThl MOJETUPOBAHUSA B COOTBETCTBHU C
6asuce BbIOpaHHOM ., .
o TMIOCTABJICHHOH 3aJja4eii; MPOBOIUTH MalllUHHbIE
TEXHOJIOTUYECKOH
9KCHEPUMEHTHI C LEIbI0 OLIEHKU
6ubaMoTEKH HA
(GYHKINOHAIBHBIX U BPEMEHHBIX XapPaKTEPUCTHK
IpodeccroHabHBIE | OCHOBE 3aJaHHBIX
JIOTMYECKUX 3JIEMEHTOB U (hyHKLIHOHAIBHBIX
KOMIIETEHIIUH BPEMEHHBIX U

uznueckux
OrpaHUYEHHI ¢
HCIIOJIb30BaHHEM
CpelcTB
aBTOMATU3HPOBAHHOTO
HPOECKTUPOBAHUS

OJIOKOB B COCTaBE BCEH CHCTEMbI Ha KPUCTAILIE
I1K-4.B.1 Bnajets HaBbIKaMK pa3pabOTKH
Ha0bopa yCJIOBUH M OrpaHUYEHHH, HEOOXOANMBIX
Jutst QYHKIMOHUPOBAHUS CXEMBbl; HaBBIKAMHM
OITMCAHUSI CXEMBI C HCIIOJIb30BaHHEM
pa3pabOTaHHBIX OTpaHWYECHHH ITAPAMETPOB
TaKTOBBIX, BXOJIHBIX U BBIXOJHBIX CHTHAJIOB,;
HaBBIKaMH pa3pabOoTKu TpeOOBaHUH K
OTIEIBHBIM ITyTSM WIX TPYIIaM IIyTer
MTPOXOJK/ICHUSI CUTHAJIA

2. Mecro gucuumiuHbl B crpykrype OI1




JlucuuuinHa MOXXeT 0a3upoBaThCs HAa 3HAHMSX, paHee MPUOOPETEHHBIX 00YYAOIIUMHUCS
MIPU U3YYCHUH CICIYIOUINX JUCIUILIIH!

— «Opraamanus 3BM u cuctem»,

— «CXeMOTEXHHUKAY,

— «OBM u nepudepuiinbie ycrpoicTBay.

3HaHUs, MOJyYEHHbIC TPHU W3YYCHHH MaTephana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYEHHE, TAK U MOT'YT UCHOJIL30BATBCS MPU U3YYEHUHU APYTUX JUCLUIIIMH:

— «BbinyckHas kBanu(UKaMOHHAs paboTay.

3. OOBeM u TPYJOEMKOCTh TUCIUTLTHHBI
JlanHble 00 00mIeM 00beMe TUCLUILIMHBI, TPYAOEMKOCTH OTICIbHBIX BHIOB Y4YEOHOI
PpaboThI 10 JUCUHUILIMHE (U pacipe/eneHne ITON TPy JOEMKOCTH 10 CEMECTPaM) PEACTABICHBI B
Tabuune 2.

Tabmuma 2 — O6beM U TPYAOEMKOCTh JTHCIUIIIHHBI

TpynoemkocTs o

Bun yue6GHoi paboThl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKochnp oucyuniuHol, 3/ 108 3/ 108
3E/ (uac)
H3 Hux uacoe npakmuyueckoii R0020mosKu 17 17
Ayoumopnuie 3auamus, BCero yac. 34 34
B TOM YHCIIE!
nexkuuu (J1), (vac) 17 17
npakTuueckue/cemunapckue 3anstus  (I13),
17 17
(gac)

naboparopusie padotsl (JIP), (uac)

KypcoBoi npoekt (padota) (KII, KP), (uac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (yac) 38 38
Buo npomesicymounoin ammecmayuu: 3ayer,
mudd. 3ager, sx3amen (3auer, dudd. 3au, OK3. OK3.
Dk3.*%)

o .
IIpumeudanue:  kanauaaTckuil 9K3amMeH

4. ConepxaHue TUCIUTLTHHB
4.1. PacnpezneneHue TpyJO€MKOCTH AUCLUILIMHEI 110 pa3zesiaM U BUAaM 3aHATUH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabnuua 3 — Pa3nensl, TeMbl JUCHHUIUIMHBI, UX TPYAOSMKOCTh

Paznen 2. Ucnons3oanne VHDL npu
npoektupoBanun CBHC

Tema 2.1. OcHOBHBIE KOHCTpPYKIMH s13b1ka VHDL,
crienuduKanus Moaene 5 4 11
Tema 2.2. Onrcanne MoJIeIM Ha pa3sHbIX YPOBHSIX
MIPEe/ICTaBJICHHs C HCIONb30BaHUeM s13bika VHDL
Tema 2.3. TectupoBanue Moaeneit

Pasznen 3. OcoOeHHOCTH TEXHOJIOTHHA
Tema 3.1 IIpon3BoACTBEHHBIH IpoIEce

Tema 3.2 DneMenTHas 6a3a TEXHUUECKOI peanu3anun 4 > 8

CBHC

Paznen 4. [Ipouecc cunreza CBUC

Tema 4.1 Ilporecc TOrHUECKOro CHHTE3a 4 4 8

Tewma 4.2 Ilpouecc HU3UUECKOro CHHTE3a

Urtoro B cemecTpe: 17 17 38
HWroro 17 17 0 0 38

4.2. CopeprkaHue pa3ieioB U TeM JICKIIMOHHBIX 3aHATHI.
CopnepxaHue pa3zesioB U TeM JICKIIMOHHBIX 3aHATHI NPUBEACHO B Tabmiuie 4.

Tabnuia 4 — Comeprkanue pa3aesioB M TEM JISKIIMOHHOTO UK

Howmep pa3nena Ha3Banue u conepxanue pazaesioB U TeM JEKIIMOHHBIX 3aHATHA

1 Azbixk VHDL nnst npoextupoanust CBUC, BBeaenue.
Ipeamer u 3amaun qucuumuinHbl. O3HAKOMIICHHE C Y4eOHOM
JIMTEPATypOi O Kypcy. DTalbl pouecca NPpOeKTUPOBAHUS
CBUC. O630p s13bIK0B OnMcaHus anmnaparypbl. OCHOBHbIE
xapaktepuctuku u cepa npumenenuss VHDL. TTonstue
BpeMeHH, ock BpeMeHH B si3bike VHDL. CoObITHS M CUTHAJIBI HX
OTJINYHS OT NepeMeHHbIX. [ToHATHE 00beKTa MOACTNPOBAHUSL.
CrpykTypa onucanusi 00beKTa MOJCIUPOBaHUs. THITBI
TapaJuIeNbHBIX orepaTopoB. [lapamiensHble onepaTop
TIPUCBaMBaHMUS.

2 HUcnons3oBanne VHDL npu npoextupoBanun CBUC.
[TapannenbHblii onepaTop BKIIOUEHUS] KOMIOHEHTA B MOJIENb.
INapamnensHslil onepaTop nporecca. IlocneoBaTensHbIe
OIepaTopbl, KOTOPHIE MOTYT BXOJIHUTH B COCTAB IIpOLiEcca.
MexaHn3Mbl 0OecriedeHHs TapaMeTpU3aLiH MO/IEIICH.
IloBeneHueckoe onucanne o0bekTa MoJenupoBanus. Onncanue
00BeKTa MOZICJIMPOBAHMS HA YPOBHE PETHCTPOBBIX Iepeay,
OrpaHMYEHUSI Ha UCIIOJIb30BAaHUE KOHCTPYKIMH S3bIKa PU
OIMCaHUM 00BEKTAa MOJICIIMPOBAHHUS HA YPOBHE PETUCTPOBBIX
nepenay. Opranusanus nporecca TeCTUPOBaHUS. Y POBHU
TECTUPOBaHUs TpeOOBaHMA K TecTaM. THuoBas cTpykTypa
TECTOBOT'O OKPYI)KEHHsI, CIIOCOObI OPraHU3alMU TECTOB.

Pa3yensl, TeMbI TUCIUTIAHEL Jexwn | 113 (C3)| - JIP KT CPC
> (gac) (1ac) (gac) (1ac) (gac)
Cemectp 1
Paznen 1. SI3pik VHDL nist npoextuposanust CBUC,
BBEJICHHE
Tema 1.1. Beesenue. OCHOBHBIE 3TaIlbl
npoektupoBanusi CBUC
Tema 1.2. SI3bikn onucanus anmnaparypsl. S3sik VHDL, 4 4 11

BBEJICHHE

Tema 1.3. TIoHATHE BpeMeHHU U 00BEKTA
MonenupoBanus B si3pike VHDL. OcHoBHBIE
KOHCTPYKIIMH 5I3bIKa, CBSI3aHHBIE C TIOHSATHEM BPEMEHU

3 Oco0eHHOCTH TeXHOJIOTHH.

Drarnsl IPOU3BOCTBEHHOTO Tporecca. O030p ocodeHHOCTEH
TexHonorun. O630p COBPEMEHHOH 3IEMEHTHOH 06a3b1
texuauyeckoit peanusanuu CBUC (moaHOCThIO 3aKa3HbIE,
6azoBble MaTpuuHble kpuctamwisl, CPLD, FPGA, ASIC).
TloHsATHE TEXHOJIOTUYECKHX OMOINOTEK.

4 IIpouecc cuntesa CBUC.
ITocnemoBaTenbHOCTh AEHCTBUM, BHIOIHIEMBIX B XO/1€
JIOTHYECKOr0 CHHTE3a. BXOIHbIE JaHHBIC s IOTHYECKOTO




CHHTE3a. BeIXOHBIC JAHHBIE, TIOJTyYaeMBbIC B Pe3yJIbTaTe YueOGHBIM IIaHOM HE MPETYCMOTPEHO

BBINOJIHEHHS JIoruyeckoro cuare3a. CAITP JJIs1 JIOTHYECKOro
cunresa. [lociaenoBaTeabHOCTE HeﬁCTBHﬁ, BBITIOJIHAEMEIX B XOI€ 4.5. KprOBOC HpOCKTI/IpOBaHI/IC/ BBIIIOJIHEHUE KprOBOﬁ pa60’1‘],1
(u3MuecKoro cunTe3a. BxoHble JaHHble 17151 PU3MUECKOTO V4eGHBIM IUIAHOM HE [PELyCMOTPEHO

CHHTEC3a. BI)IXO[[HI)IC JaHHBIC, IT10JIy4aeMbIC B pE3YJIbTATC
BhINodHeHHs pusndeckoro cunteza. CAIIP ms ¢pusznyeckoro
CHUHTC3a.

4.6. CamocrosiTenpHas paboTa 00y4aromuxcst

Buzpl camocTosTenbHOM paboThI U ee TPYI0EMKOCTh IPUBEICHBI B Ta0IHILIE 7.
4.3. Ilpaktnueckue (CEMUHAPCKUE) 3aHATUS

TeMbl IPAKTUYECKUX 3aHATHI U UX TPYAOEMKOCTh PUBEICHBI B TAOIHIIE 5. Ta6:uua 7 — Bujisl caMoCTOATENLHON PaBoTh! 1 ee TPyI0eMKOCT

. Bcero, | Cemectp 1,
Bun camocrostensHO# paboTh
Tabauua 5 — [IpakTHYECKHE 3aHATHS U UX TPYJOSMKOCTh qac qac
N T T Ne 1 2 3
0
o MBI IPAKTHYCCKIX DOPMEI PAKTHCCKHX SawTHH PYZOEMKOCTb, | pa3aena V3yHenHe TeopeTHIECKOro MaTepuaa
n/n 3aHATUI (uac) JUCLHTT 25 25
[ jqucuumnzsl (TO)
Cemecrp 1 Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
1 | OcBoeHue OCHOB si3bIKa pELIEHHE CUTYAlMOHHBIX 33124 4 1 B P
VHDL u nionyuenne binosHeHue pedepara (P)
HABBIKOB PaGOTHL B cpee [MoaroroBka K TeKyIeMy KOHTPOIIO 3 3
MOJICTTMPOBAHUSI NCSim ycneBaemoctd (TKY)
2 Pa3pa60T1<a RTL monenn pelIeHne CUTYalMOHHBIX 3a1a4 4 2 JlomarliHee 3aj1aHue (I[3)
OJsi0ka apOuTpaxa ¢ Konrposnbhbie padbotel 3a04anKoB (KP3)
3a/1aHHbIMH IIpaBHIIAMH IMoaroToBKa K IPOMEXYTOUHOI
ap6urpasa. Paspaborka aTTecTanun (TIA) 5 5
TECTOBOTO OKPYKEHHSI,
Py Bcero: 38 38

TECTOB U TECTUPOBAHHE
pa3paboTaHHOHN MoIeIH

3 | PaspaGorka 610ka pelIeHIe CHTYalMOHHBIX 3384 5 3
BBIYUCIIUTECIIA C 3aJaHHBIMH
napameTtpamu. CuHTE3 JUIs

5. TlepeyeHb yueOHO-METOANIECKOTO OOECIICYCHHS
JUTS CAMOCTOSITEIIBHON paboThl 00yUaroNIUXCs 0 JUCIUILTHHE (MO/IYJIIO)

FPGA u ASIC (c YuyeOHO-METOMYECKHE MaTepuaibl IJIsi CaMOCTOSATENIbHOH paboThl 00yJaloIMXCsl yKa3aHbl B
HCIOJIb30BaHUEM FOTOBBIX . 7-11.
CKPHIITOB CHHTE32),
CpaBHEHHE XapaKTePUCTUK 6. IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YYEOHBIX U3aHUM
10 pe3yJIbTaTaM CHHTE3a IepedeHb MeYaTHBIX U IEKTPOHHBIX YUeOHBIX U3/IaHHUI TIPUBECH B TabiuIe 8.
4 | Pa3zpaboTka CKpHIITOB s pelLIeHNE CUTYalMOHHBIX 3aa4 4 4 Tabnuia 8— [lepeueHpb MEYATHBIX M JICKTPOHHBIX yUeOHBIX H3IaHUI
cuHTe3a OyoKa Mludpp/ KonuuecTBo 3k3eMILISIpOB B
BBIYHCITUTENIS C 3alaHHBIMU
CITHTOILL C 387y P Bubnuorpaduueckas ccpiika Oubnmoreke
rmapaMeTpaMu Ipu URL aapec (kpon HHBIX SK3EM 5)
Pa3IMYHbIX OPaHHYCHHSX KpOME SCKTPO IKSCMIUTAPO
Beero 17 004(075) Y | Hudposas cxemoTexHHKa : yueOHOe mocodue | 23
27 / E. I1. Yrpromos. - 2-e u3n., mepepad. u aom.
- CII6. : BXB - ITerepoypr, 2005. - 800 c.
4.4. JlaGopatopHbie 3aHATHS =
004 Y97 IIpoekTupoBanue 1HMPOBBIX YCTPOHCTB 9

Tembl 1a60PaTOPHBIX 3aHATHI U UX TPYAOEMKOCTb IPUBEJIEHBI B TAOIMIIE 6. [Texer] : [Yue6uux]. T. 2 / Jix. ®.

Voiikepnu; [lep. ¢ anra. E. B. Boponos, A. JI.
Jlapus. - IIporp. - M. : IToctmapkert, 2002. -

544 c.
Tabnuua 6 — JlabopaTtopHble 3aHATHSI U UX TPYJOEMKOCTb 004.4 V57 | VHDL [Teker]: cipaBoyHOE mocobue 1o 1
No OCHOBaM s13bIKa : yueOHoe nocobue / B. I1.
Ne HaumenoBanue 1a60paTopHbIX paboT Tpynoemxocts, | pasnena Babax [n 1p ]. - M. : TOJIOKA-XXI, 2008. -
/o (dac) JIACIIAIT 224 ¢. : puc., Tabi.
JIMHBI 004.4 559 | Ocuossl si3bika VHDL [Tekcr] : MmoHorpadus | 14




/11. H.bubuno. - M. : Conon-P, 2000. - 200 c.

004.4(075) | sI3eik VHDL st npoextupoBanus cucteM Ha | 60
C 89 CBUC [Tekcr] : yuebHoe nocodue / E.
A.Cysoposa, 1O. E.llleiinun ; C.-Iletepd.
roc. YH-T a9pOKOCM. IPHOOPOCTPOCHUSL. -
CII06.: U3n-Bo I'YAII, 2001. - 211 c.

| He npeaycmotpeno

004.4 C 89 | IIpoekTupoBaHe CUCTEM Ha KpUCTAILIE C 35
texuosiorusmu 2.5D u 3D [Tekcr] : yuebHOE
nocobue / E. A. CyBopoga ; C.-Iletep0. roc.
YH-T a9pokocM. npudopocrpoenus. - CIIO. :

W3n-Bo ['VAIL 2014. - 64 c.

9. MatepuanbHo-TexHIYeCKas Oa3a
CoctaB  MaTepHaNbHO-TEXHUUYECKOl  0a3bl, HEOOXOAMMOH [UIi  OCYIIECTBICHHS
00pa3oBaTenbHOro Mpolecca Mo AUCHUILIMHE, IPECTaBieH B Tadauel2.

Tabnuia 12 — CoctaB MaTepuanbHO-TEXHUIECKON Oa3bl

Ne HaumenoBanue cocTaBHOM yacTu Howmep ayauropun
n/n MaTepruabHO-TEXHUYEeCKOW 0a3bl (pu HEOOXOIUMOCTH )

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

1 JlekunoHHast ayiuTopust

2 | KommnbloTepHslii Kiace

IpoexTupoBaHue NUPPOBBIX CHCTEM Ha
VHDL. Cysoposa E.A., lleiinun 10.E. BXB-
[erepOypr, 2003, - 576 c.

Embedded System Design: Modeling,
Synthesis and Verification. Daniel D. Gajski,
Samar Abdi, Andreas Gerstlauer, Gunar
Schirner. Springer Science & Business Media,
2009, - 352.

10. Ouenounsble cpencTBa LTSI MPOBEACHUS MPOMEKYTOUHOM aTTeCTAIIII
10.1. CocTaB OLCHOYHBIX CPEICTBIUI MPOBEICHHUS IMPOMEXYTOUYHOW aTTeCTaluu
oOy4aromuxcs 110 JUCHUIUIMHE IpUBEJIeH B Tadmuie 13.
Tabmuia 13 — CoctaB OLIEHOYHBIX CPEJICTB ISl TPOBEICHHUSI IPOMEKYTOUHOM aTTECTAIMU

7. TlepeueHb MEKTPOHHBIX 0OPa30BaTEILHBIX PECYPCOB
HH(OPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET
Tepeuenn IJIEKTPOHHBIX o0pa3oBaTesbHbIX pecypcoB HUH(OPMALHOHHO-
TEJICKOMMYHHUKAlIMOHHON ceTH  «VIHTepHeT», HEOOXOMUMBIX JUII OCBOCHHS JHCLMILTHHBI
npuBe/ieH B Tabuie 9.

Bunx npoMexyTouHOH aTTecTalun [TepeyeHb OIIEHOYHBIX CPEICTB
DK3aMeH CnHcoK BOMIPOCOB K DK3aMEHY;
3agaun;
TecTsl.

10.2. B kadyecTBe KpHTEPHUEB OLICHKM YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITCTCHIIMH OOY4YalOIMMHUCS TPUMEHSETCS S5-0ajuibHasi IIKala OLUEHKU CPOPMUPOBAHHOCTH
KOMITIETEHIIMH, KOTOpasi mpuBezeHa B Tabnuie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0annpHast  mIKaja — MOJAYJbHO-PEHTHHIOBOW  CHUCTEMbl ~ YHHBEPCHUTETa,  MpaBUia
HCIIOJIb30BAaHMS KOTOPOIi, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAIBHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabnuua 14 —Kpurepun oueHKH YpOBHsI CHOPMHUPOBAHHOCTH KOMITETCHIIMI

OrieHKa KOMIIETEHIAN

XapakTteprcTika c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-0a/uTbHas IKaa paKTep bopmp

Tabmuua 9 — IlepeueHb 9JIEKTPOHHBIX O0Opa30BaTENbHBIX PECYpCOB HH(OPMALMOHHO-
TeIeKOMMYHUKAIIMOHHOM cetu «HTepHeTY

URL azpec Haumenosanune
http://www.xilinx.com/ Xilinx oduIranbHbIi caiiT KOMIaHUH
http://allhdl.ru/vhdl.php AlIHDL — VHDL — s3bIK onucaHusi anmnapaTtypbl
http://www.vhdl.org/ EDA Industry Working Groups
http://allhdl.ru/pdf/ieee_manual.pdf | 1076 IEEE Standard VHDL Language Reference Manual

8. TlepedeHp MHGOPMALIMOHHBIX TEXHOIOTHIA
8.1. IlepeueHp NPOrpaMMHOTrO OOECIICUCHHMS, HCIOIB3yeMOr0 IPH OCYIIECTBICHHU
00pa30BaTeIpbHOro IPoLecca MO JUCIHUILIHHE.
IlepeueHsb HcnoNb3yeMOro NporpaMMHOro obecrneuenus npeacTasiex B tabmuue 10.

Tabmuna 10— Ilepedenp nporpaMMHOro odecredeHus

— oOyuaromuiicss r1y0OKO M BCECTOPOHHE YCBOMJI IIPOrpaMMHBII
MaTepHa;

— YBEPEHHO, JIOTHYHO, II0CJIEJOBATENIBHO U TPAMOTHO €0 M371araet;

— ONMpasCh Ha 3HAHHUS OCHOBHOH U IONOJHUTEIBHOH JIHTEPaTyphl,
TECHO MPHBA3BIBACT YCBOCHHbIC HAYYHBIE MOJIOKEHHS C IPAKTHIECKOH
JIeATEIBHOCTBIO HAIIPABIICHHUS;

— yMeno 000CHOBBIBAeT M apTyMEHTUPYET BBIIBHTacMble UM HICH;

— JIeJIaeT BBIBOJIBI U 00O0OIICHHUS;

— cBOOOJTHO BIIaJICCT CHCTEMOM CHEIMaIN3HPOBAHHBIX OHATHI.

«OTJIMYHO»
«3a4TCHO»

Ne /it HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CHCTEM,HCTIONIb3YEMbIX npu
OCYIIECTBIEHHN 00pa30BaTEeIbHOTO MPOLecca 110 JUCIUIIINHE

Ilepeyenp wucmonb3yeMblXx HH(GOPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTABICH B
tabnune 11.

Tabauua 11— INepedyenb HHGOPMALIMOHHO-CIIPABOYHBIX CHCTEM

— 00yyaronuiicsi TBEpAO YCBOMII IIPOrPaMMHBII MaTepHall, TPaMOTHO U
[0 CyHIECTBY M3/araeT ero, OMNHPasCh Ha 3HAaHHS OCHOBHOW
JIUTEPATYPHI;

— HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEIT;

— YBSI3BIBACT YCBOCHHBIC 3HaHHMA C MPAKTHYECKOW JESATENbHOCTHIO
HaIpaBJICHUS,

— apryMEHTHPYET Hay4HbIC ITOJI0KCHHS;

— JIeJIaeT BBIBOJIbI U 0000IEHNS;

— BJIQJICET CUCTEMOM ClICMATIM3UPOBAHHBIX MOHITHMH.

«XOpOLIO»
«3a4YTCHO»

| Ne i/ ‘ HaumenoBanue




OrieHKa KOMIIETEHI N

XapakrepucTrka cOpMHUPOBAHHBIX KOMIIETEHIIUH
5-GaiutbHas IKaa paKTep bop

— oOyuaronuiicss yCBOMI TOJIBKO OCHOBHOM IPOrpaMMHbIH MaTepHall,
[0 CYLIECTBY H3JIaraeT €ro, OMMPasCh Ha 3HAHHSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKAeT HECYIECTBEHHbIE OLIMOKU U HETOYHOCTH;

Bompocst (3amgaun) must 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocs! (3aaun) aist 3auera / qudd. 3auera

Ne n/n [epeuenp Bonpocos (3aaay) aiist 3a4era / iudd. 3auera

VYuyeOHBIM IUIAaHOM HE NPEeyCMOTPEHO

IepeueHp TeM [yisi KypCOBOTO IMPOEKTHPOBAHHUS/BBIIIONIHEHHS KypCOBOW paboThI
npejcTaBiceHsl B Tabuie 17.
Tabnuua 17 — [lepeueHs TeM Uil KYpPCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

«yJIOBJICTBOPHUTEIILHOY .
— HCIIBITBIBAET 3aTPyIHEHHMS B HPAKTHYECKOM NPUMEHEHMH 3HAHWMH
«3AUTEHO»
HAIpaBJICHUS;
— c1a00 apryMEHTUPYET Hay4HbIE TTOJI0KEHUS;
— 3aTpyaHsercs B ()OpMyJIMPOBAHUU BBIBOJIOB U 00001IEHNI];
— YaCTUYHO BJIaIeET CUCTEMOH CIELMATH3UPOBAHHBIX MOHITHH.
— oOyyaroniuiics He YCBOWJI 3HAYMTEJbHOH YacTH INPOrpPaMMHOIO
Marepuaa;
— JOIyCKaeT  CyLIECTBEHHble  OMMOKM M  HETOYHOCTH  IIpU
«HEYIOBJIETBOPUTEILHOY .
paccMOTpeHUH NpobieM B KOHKPETHOM HallpaBJIeHHH;
«HE 3a4TEHO»

— HCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHNH 3HAHHH;
— HE MOXKET apryMEHTHUPOBAThH HAYYHbIE TTOJI0KEHHS;
— He GOpMYJTUPYET BBIBOJAOB M 0000IICHHUN.

No /i IprumepHsIil HepeyeHb TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBINOTHEHHUS
- KypcoBOi paboThl

YueOHbIM IJIAHOM HE IPelyCMOTPEHO

10.3. TumnoBsle KOHTPOJIbHBIE 33AaHUS UM UHBIE MaTepHaJIbL.
Bormpocs! (3anaun) a1t 5Kk3aMeHa npejcrasieHsl B Taduune 15.

Tabnuua 15 — Borpocs! (3aaun) st 9K3aMeHa

Bompocsl 1y mpoBeAeHHS INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHHS
npejcTaBiceHsl B Tabmuie 18.

Ta6muma 18 — [IpuMepHsIii nepedeHb BOIIPOCOB LISl TECTOB

Ne n/nt [IpumepHbIi nepedeHb BOIPOCOB ISl TECTOB

MOJIHOCTHIO 3aKa3Hbie CBUC

bazoBbie MATPUYHBIC KPUCTAJJIbI

CpaBHEHHE XapaKTEepUCTUK MOJHOCTHIO 3aka3HbIXx CBMC u BMK

HpOl"paMMI/IpyCMLIC JIOTMYECKHE MaTpULIbL

[Tonsitue CPLD

[Tonsitue FPGA

Cpasuenne FPGA u CPLD

Structured ASIC

Cpasnenne ASIC u FPGA

=[O0\ ([W (N |—

0 CpasHerue nonaHocTsio 3aka3Helx CBUIC u ASIC

IlepeueHbp TeM KOHTPOJBHBIX PabOT MO AMCIMIUIMHE OOYYAOIIMXCS 3a0YHON (HOPMBI
o0y4eHus1, IpesIcTaBIeHb! B Tabuue 19.

Tabnuia 19 — [lepeyeHb KOHTPOJIBHBIX padoT

Ne i/ [lepeueHb KOHTPOJIBHBIX PAOOT

Y4eOHBIM IUTaHOM HE NPEAYCMOTPEHO

Ne n/n INepeueHs BOmpocos (3a1a4) AJ1sl 3K3aMeHa
1 Ob6nactu npeacrasienus CBUC, nuarpamma ["alickoro-kanHa
2 Opranusanus npouecca NIpoeKTHPOBaHuUs, ITanbl paspadborku npoekra CBUC
3 SI3bIKHM OMHMCaHUs anmnapaTypbl, 00JacTH UX IPUMEHECHUS
4 SI3bIKM OMUCAHUS aNNapaTypbl, MPUYMHBI BOSHUKHOBEHUS
5 OCHOBHBIE 3Talbl TEXHOJIOTHYECKOTO TIporecca
6 [lonsiTHE TPOEKTHONW HOPMBI
7 Croco0bl yckopeHus mporiecca paspaborku CBUC
8 ASIC. Texnonorngyeckue 6uOIMOTEKN
9 VcxoaHble faHHBIE JUIA Ipolecca Jorndeckoro cuaresa ASIC
10 Jlornueckuii cunre3 ASIC. Tumnsl orpaHu4eHuUi
11 OrieHKa JUIMTEIBHOCTH IIEPHOJIa CUTHAJIA TAKTUPOBAHUSI Ha dTalle CHHTE3a
12 OueHka pe3yIbTaToB Jlornueckoro cunteza ASIC
13 OueHka JMHAMHUUYECKOT0 SHEPronoTPeOIeHHs T10CIe JJOTHYECKOro CHHTE3a
14 Oransl cuaTe3a FPGA
25 [NousiTre TexHONMOrnueckux OnbInoTek npumenurensHo K FPGA
26 VHDL. Tunsl faHabIX
27 VHDL. IloHsITHE CUTHAIOB
28 VHDL. Otan4ne CUTHAJIOB OT IIEPEMEHHBIX
29 VHDL. ITapannensHsle onepaTopsl B s3bike VHDL
30 VHDL. ITapannenbHblii onepaTop BKJIIOYEHHs KOMIIOHEHTA B MOJIEIb
31 VHDL. ITapannenbHblii onepaTop NpUCBauBaHUs
32 VHDL. ITocnenoBatenbHblie oneparopsl B sizeike VHDL
33 VHDL. O0beKTbl MOASTHPOBAHUS
34 VHDL. ITponeccht
35 VHDL. CrpykrypHas cretduKamnms Moesnei
36 VHDL. ®OyHKimoHabHas crieluduKamms MoIelei
37 VHDL. ITapameTup3anus Mojesei
38 VHDL. Generic [uisi mapaMeTpU3aliid MOACICH.
39 VHDL. Generate a1 napaMeTpH3alny MOJEIICH.

10.4. MeTtoauueckue MaTepHasbl, onpeaessomue MIPOLIE Y PhI OILIEHUBAHMS
WH/IMKaTOpPOB, XapaKTEPU3YIOUIMX JTambl (OPMUPOBAHHMS KOMIICTECHLMI, COAepKarcs B
JIOKANbHBIX HOPMATHBHBIX akTax [ YAII, periaMeHTHPYIOIMX TOPSAOK H MPOLIEIypy
MPOBEJICHUS TEKYIIEro KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOYHON aTTECTALMU 00y4arouXxcs
I'YAIL

11. Meroguueckue yka3zaHus Ui 00y4YarOIMXCsl IO OCBOCHUIO TUCIUILIIHHBI
Ilenpto MUCHMIUIMHBI SIBISICTCS — TOJYYEHHE CTYyJCHTAMH HEOOXOIUMBIX 3HAHUH,
YMEHHII W HaBBIKOB B COOTBETCTBUH C OOLIMMH LEIsIMH OOpPa30BaTEIbHON MPOrPaMMbI
MOJIrOTOBKM B TOM YHCJIC UMCIOILIMMH MOJHIUCIUIIMHAPHBIA XapaKkTep B COOTBETCTBUH C 11.1.1
PIIA.

11.1. Meronuueckue yka3aHus Juis OOyYalOI[MXCS [0 OCBOGHHIO JIEKLIMOHHOTO
Marepuaia

OCHOBHOE Ha3HAY€HHE JICKIMOHHOTO MaTepHuaja — JIOTHYECKH CTPOHHOEe, CHCTEMHOE,
ray0oKoe M sICHOE M3JIOKEHHEe y4deOHoro marepuana. HasHaueHue COBpeMEHHOM JeKIUH B




paMKax JUCHUIUIMHBI HE B TOM, YTOOBI ITOJYYHUTh BCIO MH(OpMALUIO IO TEMEe, a B OCBOCHHUHU
(byHIaMEHTANBHBIX OpPOOJEeM AWCLMIUIMHBI, METOAOB HAy4YHOTrO IIO3HAHUS, HOBEHIINX
JOCTWKEHHH Hay4HOW MBICIU. B yueOHOM mpolecce JIEKIHs BBITOJIHIET METOJ0JIOTHYECKYIO,
OpraHu3alHOHHYI0 U HH(OPMaUMOHHYI0 QyHKIMH. JIeKIHs pacKpblBaeT MOHSITUIHBINA ammapaT
KOHKPETHOI 001acTu 3HaHus, e€ NpoOieMbl, JaeT LEeJbHOE MPEACTaBICHHE O ANUCLUILUIUHE,
TOKa3bIBAET B3aUMOCBSI3b C JPYTHMMHU JTUCLHUIIMHAMU.

[lnanupyemMble pe3ysIbTaThl IPH OCBOCHUH 00YYaIOIIMMHKCS JCKIIMOHHOTO MaTepuaa;

— TMOJNyYeHHE COBPEMEHHBIX, IEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHH, YpPOBEHb
KOTOPBIX ONpeessieTcs LIeJIeBOM YCTAHOBKOM K Ka)K10i1 KOHKPETHON TeMe;

—  IOJIyYeHHE OIbITa TBOPUECKOW pabOThI COBMECTHO C MPETOaBaTeNIeM;

— pa3BuTHE NPO(ECCHOHANBHO-ICIOBBIX  KAa4ecTB, JIIOOBHM K TpPEeaMETy |
CaMOCTOSTEIBHOTO TBOPUECKOTO MBIIUICHHS.

— TOSBJICHHE HEOOXOAMMOTO HHTEpeca, HEOOXOIUMOTO JJIsi CAMOCTOSITENIHON pabOThI;

— TMOJyYeHHE 3HAHMH O COBPEMEHHOM YPOBHE pa3BUTHSI HAYKHM M TEXHHUKH H O
MPOTHO3€ UX Pa3BUTHS Ha Omkaiiime roapr;

— HAYYUTBCS METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACIATb IJIAaBHBIE MBICIH H
MOJIOKEHHS, TPUXOJUTH K KOHKPETHBIM  BBIBOJIAM, IIOBTOPSATH MX B  Pa3iIMYHBIX
(opMyIIpOBKax);

— MOJydYeHHE TOYHOTO IOHMMaHHMS BCeX HEOOXOIUMBIX TEPMHHOB U ITOHATHH.

JleKnMOHHBIN MaTepHan MOXKET CONPOBOXKIATHCS —NEMOHCTpAIlMel CIAaHlIoB |
WCIIOJIb30BAaHHEM PA3[aTOYHOrO MaTepuallia IpH IPOBEICHUM KOPOTKHX JHUCKYCCHH 00
0COOEHHOCTSIX MPUMEHEHHS OT/ACNBHBIX TEMATHK 110 JUCIUIIINHE.

CrpykTypa npeocTaBiaeHus JSKIHMOHHOTO MaTepuana:

— H3noxxenue NEeKUHOHHOTO MaTepuaa;

— OcBoeHHE TEOPEeTHYECKOro MaTepHalia Mo BONPOCAM, NPEICTABICHHBIM B TaOIIHILE

20.

11.2. Meroauueckne yka3zaHHsA Al OOyYarONIMXCS IO IMPOXOXKICHHUIO HPaKTHIECKUX
3aHATUI

IIpakTiueckoe 3aHATHE SBISIETCS OJHOW M3 OCHOBHBIX (hOpM OpraHm3anmu y4eOHOro
MPOLECCa, 3aKIIOYAIONIAsCS B BBIIOIHEHHH 00YYaIOIMMHCS 110]] PYKOBOACTBOM HPETOAaBaTeNs
KOMIUIEKCA Y4eOHbIX 3a/laHUH C LeJIbI0 YCBOGHMS HAyYHO-TEOPETHYECKUX OCHOB Y4eOHOM
JUCHUIUIMHBI, IPUOOPETEHNs] YMEHUH U HAaBBIKOB, OIBITA TBOPYECKON JIESTEIBHOCTH.

Lenpio mpakTUUECKOro 3aHATHS ISl 00yYaloIerocs SBJISeTCsl IPUBUTHE 00YJaIoIMMCs
YMEHHH ¥ HaBBIKOB NPAKTUYECKOM JEITEILHOCTH M0 U3Y4aeMOH JUCIUIUINHE.

[Inanupyemsbie pe3yabTaThl IPU OCBOSHUH 00YYaIOIMMCS TIPAKTHYECKHUX 3aHATHIL:

— 3aKpeluleHHe, yrinyOieHWe, paclIMpeHHe W JeTanu3alys 3HAHUM IpU pPEeICHHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATEJBHBIX CIIOCOOHOCTEH, CAMOCTOSTEIBHOCTH  MBILIICHHUS,
TBOPYECKON aKTHBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAMH W METOAMKAMH H3YY€HUS! KOHKPETHOH y4eOHOi
JVCLUITIHHBL;

— BBIPa0OTKAa CHOCOOHOCTH JIOTMYECKOTO OCMBICICHUS IOJMYYEHHBIX 3HAHUHA ISt
BBIITOJTHEHUS 33/1aHUH;

— ofecrieueHne PalOHAIBHOIO COYETaHUSI KOJUIEKTHBHOW M MHAMBUAYaJbHOU (opm
00yueHusI.

TpebGoBaHus K MPOBEICHUIO NPAKTHYECKHX 3aHATUI

— Kaxpgas [IP BbImonHseTrcss 1o 3aJaHuio, CHOPMUPOBAHHOMY CTYIEHTOM IIOA
PYKOBOACTBOM IIPETIOaBaTENL;

— B 3ananum nomxHO ObITh 4eTKO chopMyIMpOBaHa 3a1aua, BeinoaHsemas B [1P;

— IIP nomxHa BBIMOIHSITHCS HA OCHOBE TOJTyYCHHBIX TEOPETUUECKUX 3HAHUSX;

— Bromonnenue IIP 1omkHO OCYLIECTBISATHCS Ha OCHOBE METOAMYECKHMX YKa3aHUil,
MIPEAOCTABIISIEMbIX MTPEHOAaBaTEIeM;

— IIP momxHa BBIMOJHATHCS B CICLHATN3UPOBAHHOM KOMIIBFOTEPHOM KJIACCE M MOXKET
OBITH fopaboTaHa CTYJJEHTOM B JOMAIIHUX YCIIOBHUSX, ecyu no3sossieT [10;

— MHrorom BeimonHeHHO# [1P sBisieTcs OTYeT MM JEMOHCTpanus Pe3yIbTaTOB PadOThI
MIPENOIaBaTEeNtO B 3JIEKTPOHHOM BH/IE (HAa YCMOTPEHHE TPETIOIaBaTENs).

11.3. MeTtoauueckue yka3zaHUs Ui 00YYarOIIUXCs O MPOXOMKIACHUIO CAMOCTOSITCIIBHOM
paboTsI

B Xxo/e BBIMOIHEHUS] CAMOCTOSTEIBHON Pa0bOThI, 0OYUYArOLUICS BBIIONHSIET PaboOTy MO
3a/IaHUI0 M [PH METOJMYECKOM PYKOBOJCTBE IpEnojaBaTess, HO 0e3 ero HenocpeiCTBEHHOTO
y4acTHsL.

st oOyuaromuxcs Mo 3a04HOM (hopme OOydYeHHs, caMOCTOsITeNIbHAas paboTa MOKeT
BKJIIOYATh B C€0sI KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOIHEHUS] CAMOCTOSTENBHON PaboThl, y 0Oyuarouierocsi popMupyercs
1esecoo0pa3Hoe IIaHUpOBaHHE paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATH YMEHHS
W HAaBBIKM B YCBOCHHH W CHCTEMATH3allH MPHOOPETACMBIX 3HAHHIA, 00ECIICYNBACT BBHICOKHI
YPOBCHb YCIICBAEMOCTH B MNEPHOA OOYdYCHHS, IIOMOraeT IIOJIy4YWTh HABBIKH ITOBBIILICHHS
po(hecCHOHATIBHOTO YPOBHSI.

MeToanueckuMH ~ MaTepuaiaMd, — HalpaB/SIOMMMH  CAMOCTOSTEIBHYHO  paboTy
o0y4aromumxcs, SBISIOTCS:

—  y4eOHO-METOANYECKHIl MaTepHal N0 AUCLUIUIHHE;

—  CIIHCOK JIMTEPATYPBl, IPEIOCTABICHHEII [PEIIOJaBaTEIICM.

11.4. Meronuveckre yKkazaHUs JUIsI OOYYArOIIUXCS MO MPOXOXKICHHIO TPOMEXYTOUHON
aTTECTAIVH.

IIpomexyrouHas  aTrectanus  OOy4YalOIIUXCS  NPEAyCMaTpUBAET  OLICHMBAHUE
IIPOMEXKYTOUHBIX ¥ OKOHYATEIBbHBIX PEe3y/IbTaToB 00ydeHus rmo auciumumHe. OHa BKIIOYAET B
celst:

— o9K3ameH — ¢opMa OICHKH 3HAHUI, MONYYCHHBIX OOYYAIOIIMMCS B IpoIecce
W3y4YeHUs] BCEH TUCLUILIMHBI WM €€ YacTH, HABBIKOB CAMOCTOSTENBHON paboThl, CIOCOOHOCTH
NIPUMEHATh UX Ul PEUICHUs IMPaKTHYECKUX 3amad. DK3aMEH, KaK IPaBWIO, IPOBOJIUTCS B
MepUOJl DK3aMEHAIMOHHOW CEeCCHMM M 3aBEpIIAeTCs AaTTECTAllMOHHOW OLCHKOW «OTIMYHO,
«XOPOILOY», «yJIOBIETBOPUTEIBHOY, «HEYAOBICTBOPUTEIEHO.
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