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AnHHOTAIUSA

JuciuminHa «CucTeMbl M CeTH Ha KpHcTajule (Ha aHITIMMCKOM S3bIKE)» BXOIUT B
00pa3oBaTeNbHYI0 IIPOrpaMMy BBICHIETO O0pa3oBaHUS — MPOrpaMMy MarucTpatrypsl IO
HanpaeneHnto moaroroBku/ crnemuaigpHocTH 09.04.01 «MHpOpMaTHKa M BRIYHCIHATETbHAS
TEXHHKa» HalpaBlIeHHOCTH «BcrpoeHHble cucteMbl 00pabOTKM MH(OpPMALMU M YHPaBICHUS
(Embedded Systems)». Jucnuminna peanusyercs kadenpoi «Nel4y.

JlucuuninHa HaueneHa Ha GOPMHUPOBAHKE y BBITYCKHHKA CIECIYIOIIMX KOMIICTCHIHNA:

IIK-2 «CnocobeH ocCywecTBISATh HWHTETPAllMI0 W BHEJAPEHHE pa3paboTaHHOro
MPOrPaMMHOT0 00€CIIeUeHUsI, BHIYMCIUTENBHBIX CUCTEM, KOMMYHHKALHOHHOTO 000PY/10BaHHUS»

TIK-3 «CniocobOeH OoCyIIecTBIATh Pa3padOTKy CPEACTB M CHCTEM 3alIUThl MH(OpMALUH
aBTOMAaTU3UPOBAHHBIX CUCTEM»

IIK-4 «CrocobeH MpOBOAWNTH CHHTE3 JIOTHYECKOH CXembl B 0asmce BBIOpPaHHOM
TEXHOJIOTHYECKOI OMOIMOTEKH HAa OCHOBE 3a/IaHHBIX BPEMEHHBIX ¥ (PU3NYECKUX OIPaHUYEHHH C
HCIIOJIB30BAaHUEM CPEJICTB AaBTOMATU3UPOBAHHOTO IPOSKTHPOBAHUS

CozaepxaHue IMCLMIUIMHBI OXBAaThIBAET KPYr BOIPOCOB, CBS3aHHBIX C IIPOLIECCOM
MIPOCKTUPOBAHHUS CHUCTEM UM CETed Ha KpUCTAIE C KCHOJIB30BAHUEM COBPEMEHHOM
TEXHOJIOTUUECKON 0a3bl M COBPEMEHHBIX CPE/ICTB aBTOMAaTU3UPOBAHHOTO IPOSKTHPOBAHHSI.

[IpenonaBanne AMCUMIUIMHBI TNPEAyCMAaTPUBAET ciexyromme (GOpMbl OpraHu3aLuu
y4eOHOro nporecca: JIeKIHH, 1abopaTopHble padoThl, CAMOCTOSATENbHAS pab0Ta CTYASHTA.

IIporpammoii JUCUMIUIMHBI TPELYCMOTPEHBI CIEAYIONIME BHIbI KOHTPOJSL: TEKYIIUH
KOHTPOJIb YCHEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B Gpopme 3auera.

OOmast TPyIOEMKOCTh OCBOCHHUS IMCLMIUIMHBI COCTABISAET 2 3a4ECTHBIX €IUHULEL, 72
yaca.

SI3bIK 00yUYEeHHUS 110 JUCIUIUINHE «AHTIIUHCKUI.

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lesnp n3ydyeHWs NaHHOM AMCHMIUIMHBI — NPHOOPETEHHE TEOPETUYECKHX 3HAHMH H
[IPaKTHYECKUX HAaBBIKOB B O00JACTH NPOEKTUPOBAHMSA CHCTEM U CeTell Ha KpUCTaIe C
UCIIONB30BAHUEM  COBPEMEHHOH  TEXHOJIOTMYECKOW 0a3bl M COBPEMEHHBIX  CPEACTB
aBTOMaTU3MPOBAHHOTO IIPOCKTHPOBAHUSI.

B oGnact BoCIIMTaHMs JIMYHOCTH LEJBIO MOATOTOBKH 110 JAHHOW AMCLUILUINHE SBIISIETCS
3aKperIeHHe OOLIEeKYIbTYPHBIX M NPO(ECCHOHANBHBIX KOMIETEHIUH ISl TPUOOPETeHHs TaKUX
Ka4ecTB, KaK LEJICYCTPEMICHHOCTh, OPTraHM30BaHHOCTh, TPYAOJIOOUE, OTBETCTBEHHOCTH,
KOMMYHHKAaTHBHOCTb.

1.2. JlucumminuHa BXOAMT B  COCTaB  4acTH, (OPMHPYEeMOH  y4aCTHUKaMHU
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTeNbHOM NMPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OII BO).

1.3. TlepeyeHb MIaHUPYEMBIX PE3YJIBTATOB O0Y4YEHHS MO AUCLMIUINHE, COOTHECEHHBIX C
IUTAaHUPYEeMBIMH pe3yibTatamu ocBoeHust OI1 BO.

B pesynbrare n3ydeHus: QMCLMILIMHBI OOYYalOILIMHCS JODKEH 00JaaTh CIEAyHOUMU
KOMITCTCHIIMSMH WM UX 4YacTsAMU. KOMIeTeHIny U MHIUKATOPbl UX JIOCTHXKCHUS IPUBEICHBI B

Tabumue 1.

Tabnuua 1 — IlepeyeHb KOMIETCHIMH W HHIMKATOPOB UX JOCTHKCHHUS

Kareropus (rpymnma) Kon u HaumenoBanue Ko u HanmeHoBaHue HHIUKATOPA
KOMIETCHIIMU KOMIETCHIIUH JIOCTH)KCHUSI KOMITCTCHIIMH
I1K-2 Cnocoben
[IK-2.3.1 3HaTh OCHOBBI APXUTEKTYPHI,
OCYIIIECTBIISTh N
YCTPOMCTBO U MPUHIMIIBI
MHTETPALUIO U BHEAPEHHE
(YHKIMOHUPOBAHUS BBIYUCIUTEIBHBIX
pa3paboTaHHOTO
IMpodeccuonanbHble nH(OPMALIMOHHBIX CUCTEM U
HIpPOrPaMMHOTO
KOMIIETCHIIUH KOMMYHHKALHOHHOTO 000pYI0BaHHs
obecrnieueHws,
T1K-2.B.1 BnageTh HaBBIKAMU OLIEHKH
BBIYHCIIUTEIbHBIX CHCTEM,
KavecTBa pa3pabaTbiBAEMbIX POrPAMMHBIX
KOMMYHHUKAIHOHHOTO
W/WJIM amapaTHbIX CPEICTB
00opyIoBaHUs
T1K-3.3.1 3HaTh cpeacTBa U COCOOBI
obecrnieueHus: 6e30macHOCTH HHPOPMALHN
[1K-3 Cnocoben bop ’
MIPUHIMIIBI OCTPOEHHMS CHCTEM 3aILUThI
OCYIIECTBIISAT Pa3pabOTKy -
[MpodeccuonanbHble | CPEACTB U CUCTEM 3aLUThI P
I1K-3.B.1 Biaaets HaBBIKaMH Pa3pabOTKH
KOMIIETCHIIUH uHpopManuu
IIPOrPaMMHOT0 00ECIIeUeHNUS, TEXHUYECKHUX
ABTOMaTH3MPOBAHHBIX
- CpencTB, 6a3 TaHHBIX U KOMIIBIOTEPHBIX
ceTell ¢ yueToM TpeOoBaHuUil 1Mo
obecrieueH IO 3alUThl HHpOopMaluu
ITK-4 Cnocoben
MPOBOUTH CHHTE3 ITK-4.B.1 BiajseTs HaBbIKaMH pa3paboTKu
JIOTUYECKOH CXEMBI B Habopa yCJIOoBHA  OTPAaHUYICHHIA,
6asuce BbIOpaHHOM HEOOXOAUMBIX IS ()YHKLIHOHUPOBAHUS
TEXHOJIOTHYECKON CXEMbI; HaBBIKAMH OIIMCAHHS CXEMBI C
[podeccronanbHpie | OMOIUOTEKN Ha OCHOBE HCIIOJIb30BaHHEM pa3pabOTaHHBIX
KOMIIETeHIINH 3a/IaHHBIX BPEMCHHBIX U OrpaHUYCHUI MapaMeTpOB TAKTOBBIX,
(U3MYECKHUX OrpaHMYEHUIl | BXOJHBIX M BBIXOJHBIX CUTHAJIOB;
C MCIOJIb30BaHUEM HaBBIKaMH pa3paboTku TpeOOBaHHH K
CpencTB OT/ACJBHBIM IYTSIM WU IPYIIaM ITyTeH
ABTOMAaTU3HPOBAHHOTO MIPOXOJK/ICHUSI CUTHAJIA
POSKTUPOBAHUS




2.  Mecro pucuumimHe B ctpykrype OI1

JucuuruinHa MokeT 60a3MpOBaThCS HA 3HAHUSIX, paHEe MPUOOPETEHHBIX 00YYAIOIIUMHUCS
MPU U3YYCHUH CICIYIOMIMX JUCIHILIHH!

— «DNeKTPOTEXHHKA, JIEKTPOHHUKA U CXeMOTeXHHKA. CXEeMOTEXHHKAY,

— «MogenupoBaHue»,

— «IIpoexrupoBanne BctpoeHHBIX cucteM Ha CBUCy,

— «Cetu DBM u TeneKkOMMYHHKALIAN.

3HaHUs, NOJIyYEHHbIC NPU W3YUYEHHH MaTephana JAHHOM IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTEIbHOE 3HAYCHHE, TAK U MOT'YT UCIOJIB30BATHCS MPU U3YYCHHUH APYTUX JUCIUILIIHH:

— «MHKpOIPOLIECCOPBI»,

— «UHTepdeiichl BCTPOCHHBIX CUCTEM,

— «SI3bIKH cnienuUKALMU U MOACTUPOBAHUS CUCTEM).

3. OOBeM U TPYJOEMKOCTb TUCLIUILIHHBI

Jannple 06 00iieM 00beMe NUCUUILIMHBI, TPYAOEMKOCTH OTACIbHBIX BHIOB YyueOHOM
paboThI MO AUCLUILIMHE (M pacipeeieHie 3TO! TPYA0EMKOCTH 110 CEMECTPaM) MPEACTABIICHbI B
Tabumie 2.

Tabnuua 2 — O0beM U TPYAOSMKOCTh TUCLHUIIIIHHBI

TpyaoemKocTh 1o
Bun yueGHoit paboThl Bcero ceMecTpam
Ne2
1 2 3

Oowasn mpyooemkocms OuUCYUnIUHDL, 2/ 72 272
3E/ (4ac)
H3 nux yacoe npakmuueckoii n0020MoeKu 17 17
Ayoumopnule 3auamus, BCETO 4ac. 34 34
B TOM UHCIIE:

nekiwmu (J1), (dac) 17 17

npaktuyeckue/cemunapckue 3austust  (113),

(1ac)

naboparopusie padotsl (JIP), (dac) 17 17

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

JK3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 38 38
Buo npomesicymounoii ammecmayuu: 3a4er,
mudd. 3ager, sxsamen (3auer, udd. 3au, | 3auer 3auer
DK3.¥%)

s
l_[pnMe‘{aHne: KaHIUJIATCKUH dK3aMeH

4. ConepikaHHe AUCUUIUTHHBI
4.1. PacnpeneneHue TpyOEMKOCTH AUCLHILUIMHBI 110 pa3/iesiaM U BUAAM 3aHATHIL.
Pasnensl, TeMbI JUCUUILUTHHBI U UX TPYJOEMKOCTh IPHBEICHBI B TabuLe 3.

Tabmuia 3 — Pa3nenbl, TeMbl TUCIHUIUIHHBL, MX TPYJI0EMKOCTh

OreHKa COOTBETCTBHUS XapaKTEPUCTUK 3aJaHHON
CHK TpebGyembim 3HaueHHsAM. DOpMHUPOBaHHE
PEeKOMEHJaNi 0 KOPPEKIUU CUCTEMHOTO ypoBHs| 10 10 20
CHK 1 noctmkenns TpedyeMbIX 3HaYeHHI
XapaKTEePUCTUK
Wroro B cemectpe: 17 17 38
HWroro 17 0 17 0 38
4.2. CopeprkaHue pa3/ieioB U TEM JICKIIHOHHBIX 3aHSATHI.
CopnepxaHue pa3zesoB U TEM JICKIIMOHHBIX 3aHATHI NPUBEACHO B TadiuIe 4.
Tabnuia 4 — ConeprkaHue pa3iesioB M TEM JICKIMOHHOTO [IUKIIA
Howmep paznena Ha3Banue u conepxaHue pa3aesioB U TeM JEKIIMOHHbBIX 3aHATHH

Paszgen 1 Bri6op napamerpos (pasmep Oydepos, pa3psaHOCTb U .T.1.)

¢ynkunonansHoro IP G110Ka KOHTpOIIIEpa BHENIHEro HHTepdeiica

Paznen 2 OueHka COOTBETCTBHS XapakTepUCTHK 3a1aHHOll CHK TpebyeMbIM

XapaKTCPUCTHUK

3HaueHIsIM. POpPMUPOBaHNE PEKOMEH/ALNH 110 KOPPEKIIHI

cucremMHoro ypoBHst CHK 11 focTrskeHus TpeGyeMbIX 3HaYSHHI

4.3. Tlpaktuueckue (CEMUHAPCKUE) 3QHITHUS

Tembr IMPaKTUICCKUX 3aHATHH ¥ UX TPYAOEMKOCTb ITPUBC/JICHBI B Ta6J'II/ILIC 5.

Tabnuia 5 — [IpakTHuecKie 3aHATHS U UX TPYIOSMKOCTh

Jlexkuuun | TI3 ‘ JIP ‘ KII CPC
Paszenbl, TeMbI UCHUTIIUHB (1ac) (C3) (4ac) (gac) | (uac)
Cemectp 2

Bs16op mapametpos (pasmep Oydepos,
Pa3psAHOCTH U .T.1.) PyHKIHOHANIBHOTO [P Giioka 7 7 18
KOHTpOJUIepa BHELIHEro HHTepdeiica

Ne
Ne TeMbl MPaKTHYECKUX @ . | TpymoeMKocTs, | pa3nena
W B OpPMbI MPAKTHYECKHUX 3aHATUH (ac) e
JIMHBI
YueOGHBIM IUIaHOM HE MPETYCMOTPEHO
Bcero |
4.4. JlabopaTopHbIe 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHI U X TPYAOEMKOCTb IIPUBEJICHBI B TA0IHIIE 6.
Tabnuia 6 — JlJabopaTtopHbie 3aHSATHSI U UX TPYJAOEMKOCTh
Ne
Ne HaumMenoBanue 1ab0paTopHbIX paboT Tpynoemxocts, | pasnena
n/n (dac) JTUCIIHIT
JIMHBI
Cewmectp 2
1 [IpoektupoBanue (YHKIIHOHATIBHOTO 1P 6ioka | 4 1
KOHTpOJIepa  BHEIIHero uHTepdelica ¢ 3amaHHON
(DYHKIMOHATBHOCTBIO u 3a/IaHHBIM CTaHIapTOM
KOMMYHUKAIMOHHOH CUCTEMBI
2 | IlpoextupoBanue ¢pyHkiroHanbHOTrO [P Goka aBTomMaTa 4 1
BBIYHCIIHUTENS C 3aJaHHON (yHKIIMOHAIBHOCTBIO U
3a/IaHHBIM CTAQHAAPTOM KOMMYHHKAIIMOHHOW CHCTEMBI
3 | IIpoexruposanue ¢pyHkunoHansHoro IP Gioka 3 1

KOMMYHHKAIIMOHHOM CHCTEMBI, COOTBETCTBYOIETO
3aJaHHOMY CTaHAAPTY




4 | ®opmuposanue CHK Ha 6a3e IP-610k0B, 3 2
CIPOEKTHPOBAHHBIX B MPEABIAYLIHNX JIAOOPATOPHBIX
pabotax

roc. YH-T a9pOKOCM. IIPUOOPOCTPOCHHSL. -
CII6.: Uzn-Bo I'YAIL 2001. - 211 c.

5 Pa3paboTka TecToB jurd cipoekTupoBanHOi CHK 3 2

Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI
V4eOHBIM MIIaHOM HE MPEIYCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aroIXCst
Bujibl caMOCTOSITENILHON paboThI U €€ TPYJOeMKOCTb NPUBEICHBI B TadnuIe 7.

Tabmuma 7 — Bujsl caMmocTosITeNbHON paboThI B €€ TPYJOEeMKOCTh

. Bcero, | Cemectp 2,
Bua camocrosTesbHON padoTh
Jac 4ac
1 2 3
HM3ydeHne TeOpeTHIECKOro MaTepuaia 15 15
gucuumindbl (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Beimonuenne pedepara (P)
IMoaroroBka K TeKyIIeMy KOHTPOIIIO 15 15
ycneBaemoctu (TKVY)
Jomaminee 3aganue (J13)
Kontposbabie pabotst 3a0uankoB (KP3)
IloaroroBka k MpoMekKyTOUHOM 8 ]
arrectaiuu (I1A)
Bcero: 38 38

5. TlepeueHb yueOHO-METOIUUECKOTO 00ECIICUCHHUS
JUTSL CAMOCTOSITENbHOM paboThl 00YYarOIIUXCSI 110 UCHHUILTHHE (MOJIYJII0)
VueGHO-METONMYECKHE MaTepUasbl Jisi CAaMOCTOSATEIbHOH paboThl 00YyYaIOIMXCsl YKa3aHbI B
ma. 7-11.

6. TlepedeHb MeYaTHBIX U AIEKTPOHHBIX YICOHBIX U3AAHUIA
IlepedeHp neyaTHBIX M AIEKTPOHHBIX Y4E€OHBIX W3aHHI IPpUBECH B Tabnuiie 8.
Tabmuna 8— [lepeueHb MeYaTHBIX M 3JICKTPOHHBIX yUEOHBIX M3IaHUI

004.4 C 89 | [IpoekTupoBaHKE CUCTEM Ha KPUCTAILIE C 35
texHonorusmu 2.5D u 3D [Tekcr] : yueGHOE
nocobue / E. A. CyBopoga ; C.-Iletep0. roc.
YH-T a39pokocM. npudopocrpoenust. - CII0. :

W3zn-Bo 'YAIL 2014. - 64 c.

IpoextrpoBanue HUGPOBEIX CUCTEM Ha
VHDL. Cysoposa E.A., llleitnun 10.E. BXB-
IlerepOypr, 2003, - 576 c.

IIpoextuposanne BUC knacca "Cucrema Ha
kpucraie": yaebHOe mocodue st By30B /
1O. U. Bouapos [u ap.]. - Mocksa: MUDU,
2008. - 188 c.

VYnpapieHne TEXHUIECKUM yPOBHEM
BBICOKOMHTETPHPOBAHHBIX 3JIEKTPOHHBIX
cucTeM (Hay4HO-TEXHOJIOTHYECKUE
TIpOoOJIEMBI M aCTICKTHI Pa3BUTHSA) /
A.C.Komapos, JI.B.KpamyxuHs,
E.N.1lynerun. - M.: Texnocdepa, 2014. -
239 c. - (Mup pagnosnexrponuku; XVII-25).

7. TlepedeHs 3IEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
HH(POPMAIMOHHO-TEIEKOMMYHHKAOHHON ceTH «HTepHeT»
[lepeuens 3JIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB nH(OpMaLHOHHO-
TENeKOMMYHHUKAMOHHON ceTH «VIHTepHeT», HEOOXOIUMBIX JUIi OCBOCHMS JUCIMILTMHBI
npuBesieH B Tabuuue 9.

Tabmuua 9 — IlepeueHb 9JIGKTPOHHBIX O00pa30BATEIbHBIX PECYPCOB HH(POPMALHOHHO-
TEJIEKOMMYHHUKALMOHHON ceTn «MHTepHeT»

URL azpec HaumenoBanue
http://allhdl.ru/vhdl.php AIIHDL — VHDL — si3bIK OniMcaHusi anmaparypbl
http://www.vhdl.org/ EDA Industry Working Groups
http://allhdl.ru/pdf/ieee_manual.pdf | 1076 IEEE Standard VHDL Language Reference Manual

KomgectBo 9K3EMIUIIPOB B

8. Tlepeuenp nHPOPMAIMOHHBIX TEXHOIOTHIT
8.1. IlepeyeHp MPOrpaMMHOrO OOECIEYEHHs, HCIOJB3yEMOro MpPU OCYLIECTBICHUU
00pa3oBaTeIbHOrO Ipolecca M0 AUCIAIUINHE.
[epeuenp UCOIB3yEeMOro IPOrPaMMHOro obectieueHust npescTasicH B Tadmuie 10.

Tabnuia 10— [epeuerp mporpaMMHOro obecreueHus

Ne ni/mt HaumenoBanue

He npenycmotpeno

[Mugp/ Bubnunorpaduueckas ccpiika Oubnmoreke
URL agpec
(KpOMe 3IIEKTPOHHBIX IK3EMILLIPOB)
004.4 V57 | VHDL [Tekcr]: cnpaBouHOe mocobue 1mo 1

OCHOBaM s3bIKa : yueOHoe nocobue / B. I1.
Ba6ak [u mp.]. - M. : JOJADKA-XXI, 2008. -
224 c. : puc., Tabi.

004.4 B59 | OcHogsi s3pika VHDL [Tekcrt] : Monorpadus | 14
/ 1. H.Bubwuio. - M. : Conosn-P, 2000. - 200 c.

004.4(075) | SA3bik VHDL nist mpoexkTupoBaHust cucteM Ha | 60
C 89 CBUC [Tekcr] : yuebnoe nocobue / E.
A.Cysoposa, 0. E.llleitauH ; C.-Iletep0.

8.2. Ilepeyens MH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,UCTIONB3YEMBIX npu
OCYIIECTBICHHH 00Pa30BaTEILHOTO Mpoliecca 1Mo JUCHHUIUINHE

Ilepeuenp wHCHONB3yeMBIX HMH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Tabnuia 11— Ilepederp nHGOPMAITHOHHO-CIIPABOYHBIX CHCTEM

Ne ni/mt HaumenoBanue

He npenycmotpeno




9. MarepuanbHO-TeXHUYECKas 0a3a
CocTaB  MarepHalbHO-TEXHHYECKOH  0a3bl, HEOOXOIMMOM I  OCYILIECTBICHUS
00pa30BaTeIbHOrO MpoIiecca Mo JUCLHILTHHE, IPEACTaBIeH B Tabnuuel2.

Tabmuna 12 — CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

Ne HaumeHoBaHHe cOCTaBHOW YacTu Howmep ayauropuun
/o MaTepUalibHO-TEXHUIECKOW 0a3bI (TIpr HEOOXOIUMOCTH )

— c1a00 apryMeHTHPYET HayuHbIE TTOJI0XKSHUS;
— 3aTpyAHseTcs B (OPMYIUPOBAHUH BEIBOAOB U 0000ICHHUIT;
— YaCTUYHO BJIAJIEET CUCTEMOH CNENMaTU3UPOBAHHbBIX TOHATHH.

1 Criennann3upoBaHHbBI KOMIIBIOTEPHBIIN KJIACC

10. OueHoYHBIE CpeCTBA VIS IPOBEICHUS IPOMEKYTOUHON aTTECTALNH
10.1. CocTtaB OIICHOYHBIX CPENCTBAJIS MPOBEACHUS IPOMEXKYTOYHOH AaTTEeCTaluu
oOy4aronmxcs o JUCHUIUIMHE NPUBEIeH B Taduie 13.
Tabmuma 13 — CocraB OLIEHOUHBIX CPEJICTB IS TPOBEJCHUS IIPOMEXKYTOUHOH aTTeCTalun

— o0yvarouMiicsi He YCBOWJ 3HAYMTENIBHOW YacTH I[POrPaMMHOrO
Marepuaa,

— IOMyCKaeT  CYyNIECTBCHHBbIE  OMIMOKM ©W  HETOYHOCTH  IPH
paccMoTpeHnH po0ieM B KOHKPETHOM HalpaBJICHUH;

— WCTBITHIBACT TPY/JHOCTH B IPAKTHIECKOM MPUMEHEHHH 3HAHUIA,

— HE MOJXET apryMEHTUPOBATh HAY4HBIC ITOJIOXKEHHS;

— He (OPMYJIMPYET BBIBOJOB U 0000IICHUIA.

«HCYIOBJIICTBOPUTEIILHO»
«HEC 3a4TCHO»

Bun HpOMC)KyTO‘{HOfI aTTCCTallun HepequL OLICHOYHBIX CPECACTB

3auer CHHCOK BOIIPOCOB;
Tecrsr;
3agaun.

10.3. TUOBbIE KOHTPOJIBbHBIC 33/IaHHUSI UITH HHBIC MAaTEPHAIIBI.
Bompocs! (3agaun) 1uis 9K3aMeHa MpejcTaBieHsl B Tabmuie 15.

Tabmnuia 15 — Borpocsr (3aaun) asst 5K3aMeHa

Ne i/t Ilepeuens Bompocos (3a1a4) Ul SK3aMEHA

Y4eOHBIM IUIAHOM HE PEAYCMOTPEHO

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIETEeHIUIT 00y4aronMMHCs MpUMEHseTcsl 5-0ajulbHasi 1IKana OLEHKH CHOpMUPOBAHHOCTH
KOMIIETCHIIMH, KOTOpask mpuBeAeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-6annpHass  mKana  MOJYJIBHO-DEHTMHIOBOM  CHCTEMBl ~ YHHUBEPCHTETa,  IIpaBUIIA
HCTIONB30BaHUSI KOTOPOH, YCTQHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMATHBHBIM aKTOM
I'VAIL
Ta6auua 14 —Kpurepru oueHKH ypoBHs chOPMHUPOBAHHOCTH KOMITCTESHIIMI

Bomnpocs! (3agaun) puist 3auera / aud¢. 3adera npeacTasieHsl B Tabnuie 16.
Tabmnuua 16 — Borpocsl (3aaun) aist 3auera / qudd. 3auera

OreHKa KOMIIETEHIIMH

XapaKkTeprucTHKa COPMUPOBAHHBIX KOMITCTCHIIMM
5-OajuibHast IIKaIa paKrep (boppo

— oOyuaromuiics I1yOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
MaTepuan;

— YBEPEHHO, JIOTHYHO, [I0CJIEJ0BATENBHO U IPAMOTHO €T0 M3J1araeT;

— ONMpasCh Ha 3HAHUA OCHOBHOH M [OMOJNHMTENBHOH JIUTEPaTyphl,

«OTIIIIHON» ™
GAUTEHOY TECHO NPHBS3BIBACT YCBOCHHBIE HAYYHBIC TIOJIOKEHUS C IPAKTUYECKON
JIeSITEIbHOCTHIO HATIPABIICHUS,
— YMeJI0 00OCHOBBIBACT U apTyMEHTHPYET BBIJIBUI'AEMbIE UM UJICH;
— JIeJIaeT BBIBOJIbI U 0000IICHNS;
— cBOOOIHO BJIAZICET CHCTEMOM CIICIHATH3NPOBAHHBIX MOHSITHH.
— 00y4aroLHIACs TBEPJO YCBOWI NPOrpaMMHbII MaTepual, TpaMOTHO U
[0 CyNIECTBY U3/IaraeT €ro, ONHPasCh HAa 3HAHUA OCHOBHOM
JIUTEPATYPBI;
«Xopotmon — HE JIOITyCKAaeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBS3BIBAET YCBOCHHBIE 3HAHUS C TPAKTHYECKON JAESTEIBHOCTHIO
HAIPaBJICHUS;

— apryMEHTHPYET Hay4YHbIe MOJIOKEHUS;

— JIEJIaeT BLIBOJILI U 0000IIEHNS;

— BJIQJICCT CUCTEMON CIICIHATM3UPOBAHHBIX TIOHSTHIA.

«Ga4YTCHO»

Nen/n | Ilepeyens BonpocoB (3ana4) st 3aueta / uddepeHunpoBaHHOro 3a4era
1 Opranusanusi npoiiecca IpOeKTHPOBaHMUs, ITanbl pa3padbotku npoekra CHK
2 3aaun, BOSHUKAOIIKE NIPH pa3paboTKe ceTH-Ha-KpucTasuie (00uias nadpopmariys)
3 TunoBbIe BO3MOXKHOCTH 110 PEKOH(UTYpaLMK, XapaKTepHbIE ISl BHY TPUKPUCTATBHBIX
CTaHAAPTOB
4 [onsTue cetu-Ha-kpucrauie. IlpuunHbpl BOSHUKHOBEHUS
5 THIbI TOBTOPHO MCIOJNB3YeMbIX KOMITOHEHTOB (soft, firm u hard)
6 BapHaHTbl KOHBEHEPU3ALIMU XapAKTEPHBbIE AJIs BHY TPUKPHCTAIBHBIX HIMH
7 Croco0bl yekopeHwust mpotiecca papaborku CHK
8 JleiicTBus1, BBIMOIHSIEMbIE B X0/I¢ TNI00aIbHOTO MIAHUPOBAHHSI KPUCTAJLIA
9 [InanupoBaHUe CETH NMUTAHUSI PH (PU3NUIECKOM CHHTE3E
10 [NpaBuiia pa3MeleHUs] BHEIIHUX KOHTAKTOB
11 cnenuduka JIMHUA cOpoca
12 crierrduKa JMHUN MUTaHKS/3a3eMICHHS
13 Tunel TUHAK CBSI3M MO JUIMHE, 110 HAa3HAYEHHUIO
14 SI3bIKM OMMCaHUs aNnapaTypbl, 00JaCTH UX IPHUMEHCHHUsI

IepeueHp TeM [yisi KypCOBOTO IPOEKTHPOBAHMUS/BBINIONIHEHHS KypCOBOW paboThI
mpejcTaBiceHsl B Tabuie 17.
Tabnuia 17 — [lepeueHb TeM Uil KYpCOBOTO MPOSKTHPOBAHUS/BBIIOJIHEHHUS KYPCOBOW paboThI

No /i IpumepHsIil HepeyeHb TeM [ KypCOBOTO MPOEKTUPOBAHUS/BBINOTHEHUS
- KypcoBoii paboThl

YueOHbIM IJIAHOM HE IPelyCMOTPEHO

— oOyuaromuiics yCBOMI TOJIBKO OCHOBHOH IPOrpaMMHbIA MaTepHall,
M0 CYLIECTBY M3JIaraeT €ro, OMMPasCh Ha 3HAHHMA TOJILKO OCHOBHOM
«yJIOBIIETBOPUTENIBHOY» | JINTEPATYPBI;

«GAUTEHO» — JIOIyCKaeT HeCYIIECTBEHHbIC OIIMOKU U HETOYHOCTH;
— UCIIBITBIBAET 3aTPyJHEHHMS B HPAKTHYECKOM INPUMEHEHMH 3HAHWI
HAIpaBJIEHUs;

Bompocsl 1y mpoBeAeHHs INPOMEXYTOYHOH AaTTeCTallid B BHAE TECTUPOBAHUS
npejcTaBieHsl B Tabiuie 18.




Tabmuna 18 — [IpumepHsIii nepe4eHb BOIIPOCOB VISl TECTOB

Ne i/ [TpuMepHBIii epedeHb BOIPOCOB A1 TECTOB

OCHOBHBIE 3TaIbl TEXHOJOTHYECKOTO Ipornecca

IloHsTHE TPOEKTHON HOPMBI

VHDL. ITapameTup3auust MoJeen

KommyTranust nakeroB B CeTH-Ha-KpucTaLie

Mapmpytuzanus naketoB B CeTu-Ha-KpucTaIie

THIIOBBIE YEPThI CTAHAAPTOB, OPHEHTHPOBAHHBIX Ha peann3aunio B FPGA

THIIOBBIE YEPThI CTAHIAPTOB, OPHEHTHPOBAHHBIE Ha peanu3ammio B ASIC

HpI/IHHI/IHLI oOMeHa JIAHHBIMH Ha YPOBHE TOYKA-TOYKA B CCTH-HA-KPUCTAJIIIC

VcxonHble JaHHbIe ISt Impouecca JOru4eCKoro CMHTeE3a ASIC

VcxoiHbIe JaHHBIE ISt Iporecca JIOrn4eCKoro CHHTe3a FPGA

— =[O0 (I[N WIN|—

— o

JleticTBusi, BEINOIHsAEMbIE B Xoz1€ ¢usndeckoro cuateza ASIC

IlepeyeHb TeM KOHTPOJNBHBIX PabOT MO IUCLMIUIMHE OOYYaIOIUXCs 3a04HOH (opMBbI
00yueHus, Ipe/IcTaBIeHbl B Tabuuie 19.

Tabnuia 19 — [lepeyerb KOHTPOIBHBIX pabOT

Ne n/n [lepeueHb KOHTPOIBHBIX PadOT

He npepycmorpeHo

10.4. Mertonuvecknue  Marepuajibl,  ONpPEACTSAIONIAE  HPOUEAYpPHl  OLEHHBAHUS
HHIUKATOPOB, XapaKTePU3YIOIIMX JTamnbl (OPMHUPOBAHMS KOMIETECHLHMH, colepxarcs B
JIOKATBHBIX HOpPMAaTWUBHBIX akrax [ YAII, permaMeHTHpyomMX MHOPSOOK M HPOLERYpY
MPOBEJICHHUSI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHON aTTECTALMU 00YYarOIINXCs
T'YAIL

11. Meroauueckue yKka3zaHus Ui 00yYarOIHXCsI 0 OCBOCHUIO TUCIUTLIHHBI
Lenpro TUCHUITLIMHBI SBISETCS MOJMy4YEHHE CTYJCHTAMU HEOOXOJMMBIX 3HaHUM, YMEHHUI
U HaBBIKOB B OOJIaCTH NPOEKTHUPOBAaHHMSA CHUCTeM M ceredl Ha kpucrawue. CosgaHue
MOAJEPKUBAIOIIEH 00pa30BaTENbHON Cpelbl MPENnoJaBaHUs CIYKUT Y4acTHe CTYAEHTaMH B
KOH(pEpEeHUUsIX, BHICOKOH(EPESHLUUSIX, Yy4acTHe B HAy4HO-HCCIIELOBATENILCKOH paboTax
obyuaromieit kadeapo.

11.1. Meroguueckne yka3zaHus I OOy4arOIIMXCS IO OCBOEHHIO JIEKIIMOHHOTO
MaTtepuana

OCHOBHOE Ha3HAYCHHE JIEKIMOHHOI'O MaTepuajla — JIOTHYECKH CTPOHHOE, CHCTEMHOE,
rIyOoOKoe W SCHOE H3JIOXKEHHE ydeOHOro marepuana. HasHaueHHWe COBPEMEHHOW JICKIIMU B
paMKax AMCIMIUIMHBI HE B TOM, YTOOBI MOJYYHTh BCIO MH(OPMAILHMIO [0 TEME, a B OCBOCHHU
(yHIaMEHTANbHBIX MPOOJIEM JUCLUIUIMHBL, METOJOB HAy4YHOIO IIO3HAHMS, HOBEHIINX
JMOCTHXEHHI HAyYHOW MBICIH. B y4eOHOM mporecce JIEKIHs BBITOIHIET METOM0IOTHIECKYHO,
OpraHU3alUOHHYI0 U MH(GOPMAaHOHHY0 (GyHKIMU. JIeKIus pacKkpbIBaeT MOHATHHHBII anmapat
KOHKpPETHOW 00jacTH 3HaHUs, €€ MpOOJEeMBl, JaeT LEIbHOE IMPEACTAaBICHUE O AWUCIHUIUIMHE,
TIOKa3bIBAET B3aUMOCBSI3b C IPYTHMHU IUCIUILTHHAMH.

[lnanupyeMble pe3yabTaThl IPH OCBOCHUH 00YYAIOIIUMHUCS JEKIIMOHHOTO MaTepraia;

— TIOJNy4YE€HHE COBPEMEHHBIX, ICJIOCTHBIX, B3aHUMOCBSI3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX ONpEAEsIeTcs LeJeBOM YCTAaHOBKOM K KaX 10l KOHKPETHOH TeMe;

— MOJIyYCHHE OIbITA TBOPUECKOI PabOTHI COBMECTHO C IPEIOIaBaTeleM;

— pasBuTHe OPO(ECCHOHATBHO-ICIOBBIX  Ka4yecTB, JIIOOBH K MNPEAMETY U
CaMOCTOSATEILHOTO TBOPUYECKOT0 MBIIIUICHUSL.

— MOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOANMOTO ISl CAMOCTOSITEIILHOM PaboThI;

— T[OJyuYeHHE 3HAHMH O COBPEMEHHOM YPOBHE Pa3BUTUSI HAYKM M TEXHHUKH H O
IIPOTHO3€ UX PAa3BUTHS HA OJMKANIINE TOMBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepHuan (BBLACIATH TJIABHBIC MBICIH U
[IOJIOKEHHS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B  PasIMYHBIX
(opmynupoBkax);

— NOJy4YeHHE TOYHOTO TOHUMAHHS BCEX HEOOXOIMMbIX TSPMUHOB U MOHSATHIA.

JlexMOHHBI MaTepuad MOXET CONPOBOXKAATHCS JIEMOHCTpaled ClaioB U
HCIIONIB30BAaHUEM PA3aTOYHOrO MaTepuaja IIpH TPOBEJCHUH KOPOTKHX JUCKyCCHH 00
0COOEHHOCTSAX NPUMEHEHHS OTJEIbHBIX TEMATHK 0 TUCLMILTHHE.

CrpyKTypa npeaocTaBiieHus JEKIIMOHHOIO MaTepraa:

— H3nosxeHue NEKIMOHHOIO MaTepuala B BUJE MPE3CHTALHI;

— OcBoeHHE TEOPEeTHUECKOr0 MaTepHaa;

— PaccmoTpeHHe KOHKPETHBIX IPUMEPOB 110 MPOIEHHOMY MaTepuaity.

11.2. Meroauueckue yka3aHus Ui OOy4YarOLIMXCSl MO BBIIOJHEHHIO JabOpaTOPHBIX
pabor

B xozme BbImoiHEHUs Ja0OpaTOPHBIX pPabOT OOYYAIOIIMHCS JOOMKEH YyrIyOuTb H
3aKpeNuTh 3HAHUS, HPAKTHYECKHE HABBIKH, OBJAICTh COBPEMEHHON METOMMKOH M TEXHHUKOM
9KCIIEPUMEHTa B COOTBETCTBHUM C KBAIM(HMKALMOHHON XapaKTEPUCTUKOH o0Oydaromierocs.
BeinoseHue n1adopaTopHbIX pabOT COCTOUT U3 IKCIEPHUMEHTAIbHO-IPAKTHYECKOH, pacueTHo-
AHAIMTHYECKON YaCTeH U KOHTPOJIBHBIX MEPOIPUSTHIA.

BeinonHenue 1a00paTOpHBIX PabOT 00y4aroUMMCs SIBISIETCS HEOThEMJIEMOW YacThiO
W3Y4eHUS] JUCUUIUIMHBI, ONPECIIeMOM yd4eOHBIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
00eCeunBAIOIINM PELICHHE CIISTYIOIMX OCHOBHBIX 33124 00y4aloIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCJIEIOBAaHMS IIPOLIECCOB, SBICHUH U  OOBEKTOB,
n3y4aeMbIX B PaMKax JAQHHOH AMCLUIIINHBL

— 3aKpeIUICHHEe, Pa3BUTHE M JETaIM3alMs TEOPETHYECKMX 3HAHMH, MOJYYCHHBIX Ha
JICKIHSX;

— HOJyYeHHEe HOBOW MH(OPMALH 10 H3y4aeMOi AUCLUILIHHE,

— npuoOpeTeHHe  HaBBIKOB ~ CaMOCTOSATENIbHOH — paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHHEM M IPHOOpAMHL.

3amanue u TpeOOBaHUS K MPOBEJCHUIO J1a00PAaTOPHBIX PaboT

— Kaxpas JIP BbImonHseTCs MO 3aJaHHIO, CHOPMHUPOBAHHOMY CTYICHTOM IOA
PYKOBOJICTBOM IIPENOaBATEIIS;

— B 3aganun 10mkHO OBITH YeTKO c(hOpMYyITUPOBaHA 3a/1a4a, BeimoaHsemas B JIP;

— JIP nomkHa BBITIOIHATHCS HA OCHOBE MOJTyYSHHBIX TEOPETHICCKHUX 3HAHUSX;

— Bemonnenue JIP 10mKHO OCYIIECTBISTBCS Ha OCHOBE METOJAMYECKHUX YKa3aHHH,
MIPEIOCTABIISIEMbIX MTPENOJaBaTEeNIeM;

— JIP nomKHa BBINOJHATHCS B CIEHUAIM3UPOBAHHOM KOMIIBIOTEPHOM Kjacce H
MOXET ObITh OpaboTaHa CTYIEHTOM B JOMAILIHUX YCJIOBHSX, €CIH MO3BOJISET
T10;

Crpykrypa u hopma oTyera 0 1a60paTOPHOI padboTe
— IlocraHoBKa 3aiaum;
— CdopMupoBaHHOE CTYICHTOM 3a/[aHUE;
— CojepixaHHe TaloOB BBIIOJHEHHS;
— OO00CHOBaHHE MONYYEHHOTO pe3yJibTara (BbIBOI);
Jns mabopaTopHbIX pabOT CTYOSHT MOJDKEH MPOJEMOHCTPHPOBATH IPEMOAABATENIO
paboTy MOJENN 1 OTBETUTH Ha BCE BOIPOCHI MO HCXOAHOMY KOY.

TpeboBanus kK 0hOPMIIEHHIO OTYETA O J1aOOPaTOPHOI paboTe




— Jlaboparopnas pabora (JIP) mpenocraBnseTcs B Me4aTHOM BWJE M MOJNUCAHHAS
CTYJCHTOM;

— JIP oyKHA COOTBETCTBOBATH CTPYKTYPE M (hOpME OTUETA MPEACTABICHHO BBILIE;

— JIP momxua mmerts tuTynbHbI Juct (TOCT 7.32-2001 wuzganust 2008 roma) c
Ha3BaHHEM M MOAIHKCHIO CTYACHTA, KOTOPBIH ee cAenall U 0popMuII;

— Cryzgenr gomken 3amututh JIP. OTMeTka 0 3amuTe JO/DKHA HAXOJUTHCS HA
THUTYJIEHOM JIUCTE BMECTE C MOAIKCHIO IPEOIaBaTelIs.

11.3. Meroauueckue yKazaHus Ui 00y4arOIUXCs MO MPOXOKIACHUIO CAMOCTOSITEIIBHOM
paboTsI

B xoae BBINONHEHUS] CAMOCTOSTEIBHONW PaOOThI, OOYUYArOIIMICS BBINONHSAET paboTy IO
3a/IaHHI0 M [P METOJMYECKOM PYKOBOJCTBE IPEHojaBatess, HO 0e3 ero HernocpeiACTBEHHOTO
y9acTHs.

Jnst oOyyaromuxcst Mo 3a04HON (popMe OOyuYeHHsI, caMOCTOsITeNIbHAs padoTa MOXKeT
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBINOIHEHUS] CAMOCTOSTENBHON PaboThl, y oOyuatouierocsi (popMupyercs
esiecooOpasHoe IIaHMpOBaHue paboyero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BHBATh YMEHHUS
1 HAaBBIKM B YCBOCHHH WM CHCTEMATH3alMH HPHOOPETAEMBbIX 3HAHHIi, 00ECIIeYnBACT BBHICOKHI
YPOBEHb YCIIEBAEMOCTH B MEPUOA OOYYCHHsS, IIOMOTaeT IIOIYyYHTh HABBIKH IOBBILICHHS
po(heCCHOHAIBHOTO YPOBHSL.

MeToauuecKuMH  MaTepuagaMd,  HAlPaB/SIOIMMH  CAMOCTOSTENBHYIO — paboTy
00y4aroIMXCSSBISIOTCS:

—  y4eOHO-METOANYECKHil MaTepHall 0 AUCLMIUINHE;

—  CIHCOK JIMTEPATyPBl, IPEIOCTABICHHBII IPEIOJaBaTEIICM.

11.4. Meroauuecknue yka3aHUs JUIS OOYYaroOIIMXCs 110 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTecTalHu.

IIpomexyTouHas  aTrectanus  OOYy4YalOIIMXCS  INpPEIyCMaTpUBAaeT  OLICHUBAHUE
MIPOMEXKYTOUHBIX ¥ OKOHYATEIbHBIX Pe3ylbTaToB 00y4deHus rno auciumuirHe. OHa BKIIOYAeT B
ceost:

—  3a4eT — 9T0 (opMa OLEHKU 3HAHHMIL, MOMYUYEHHBIX 00YYaIOIMMCS B XOAE M3yUCHUS
yueOHOM JMCLUUILIMHEL B [IEJIOM MM IPOMEXYTOouHas (110 OKOHYaHHH CEMECTpa) OLCHKa 3HaAHUI
00y4arommMcst 10 OTJEIbHBIM pa3jesiaM IUCIUIUINHBI C aTTECTAIIOHHONW OLICHKOH «3auTeHO»
WU «HE 324TEHOM.

Cucrema OIICHOK INpPH IMPOBEJCHUHM IPOMEKYTOYHOW ATTECTALlMU OCYILIECTBISETCS B
coorBeTcTBUM ¢ TpeboBanusmu [lonokenuii «O TeKylmeM KOHTPOJE YCIEBAEMOCTH U
MPOMEXYTOUHOI arrectaunu cryaeHToB ['YAII, oOy4aromuxcsi Mo HporpaMMbl BBICIIETO
obpazoBanust» U «O MORYIBHO-PEHTHHIOBOI CHCTEME OLIEHKM KadecTBa ydeOHOH paboThI
cryneHToB B ['YAID».

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




