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1. Koo u HaumMeHOBaHMe HanpaBneHus noarotosku/cneunanbHocTn: 11.03.04

OneKkmpoHUKa U HaHO3NIeKMPOHUKa

2. Mpodnnb nogroToBkK/cneymanmsaumsa:

WHmezparnbHas 351eKmpOoHUKa U HaHO3/IEKMPOHUKa

3. KBanudumkaumsa BbiNnyCKHUKA: Gakarnaep

4. ®opma obpa3oBaHuA: 0YHas

5. Kachepgpa, oTBevarLwasn 3a peanmsaumo QUCLUNIIUHBI:
¢u3uku meepdo2o mersia U HaHOCMPYKMyp

6. CoctaButenu nporpammbl: Gopw H.A.,
KaHOudam ¢bu3s.-mam. HaykK, doueHm

7. PekomeHpgoBaHa: HMC ¢usuyeckozo hakynbsmema rnpomokosi Ne5 om 30.05.2025

8. YuebHbIN roa: 2028-2029 CewmecTp: 8



9.llenu n 3apaum y4e6HON ANCUUNIIUHDBI
Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:
dopMMpoBaHME 1 3aKpensieHne KoOMNekca 3HaHUn, YMeHUN, HaBblKOB U KOMMNETEHLNA B

obnacTtu cCoBpeMEHHLIX CPeaCcTB U MeTOAO0B pa3paboTkM Kak oTAenbHbIX anemeHToB VC, Tak u

3aKOHYEHHbIX MUKPO3NEKTPOHHbLIX BIIOKOB 1 y3rOoB.

3adayu y4ebHoU OuCyunuHbI:

— Wn3ydeHue cpeacTtB pa3paboTkn KOHCTPYKUMIA NEePCrnekTUBHBIX MUKPOCXEM M OLIEHKM MX NOKa-
3aTenen Ka4ecTBa C y4eTOM OENCTBUSA AeCTabunmanpyowmx akTopos;

— MNO3HAKOMUTb OByYalLWMXCa C NpUHUMNamMM 1 Metogammn Bbibopa hopm U pa3mepoB arne-
MEHTOB COBPEMEHHbIX MUKPOCXEM;

— BblpaboTka HaBbIKOB Bblbopa POpMbl OTAEMbHbLIX 3fIEMEHTOB, BbINOSTHEHUS HEOBXOAUMbIX
NMPOEKTHbIX PACYETOB KOHCTPYKLMMK, NPUHUMATb OBOCHOBaHHbIE PELLUEHMS MO KOMMOHOBKE
KpUcTansos;

— M3Y4nUTb OCOBEHHOCTU NPOEKTUPOBAHUSA CYOMUKPOHHBIX MUKPOCXEM;

— oBnageTb A3blkaMn ONUCaHNA N NPOEKTUPOBAHNSA COBPEMEHHON ANEKTPOHHON KOMMOHEHTHON
0asbl;

— dopMUpPOBaHNE M 3aKPENSEHNE HABbLIKOB NPOEKTUPOBAHUS C UCMOSb30BaHMEM COBPEMEH-
HbIX NPOrPaMMHbIX A3bIKOB ONMUCAHNSA N NPOEKTUPOBAHNSA 3NIEKTPOHHON KOMMOHEHTHOW 6a3bl;

— OBnageTb COBPEMEHHBIMWN NOAXOAaMMN K YHKLMOHANBHO-ITOMMYECKOMY, CXEMOTEXHUYECKOMY
N TONONOrMYEeCKOMY aTanam nNpoeKTUpoOBaHUS.

10. MecTo y4yeb6HOM gucumnnuHbl B cTpyktype OMNOI: yactb, dbopmupyemas y4acTHUKaMu
obpasoBaTenbHbIX OTHOLWEHUI, Bnok b1.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYMO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMMaHUpPyeMbIMU pe3yribTaTaMu OCBOEHUS oGpa3oBaTeNibHOM
nporpamMmmMbl (KOMAEeTEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog HassaHue komne- Koga(bl) WNuankaTop(bl) MnaHpyemble pesynbTaThbl
TeHUMn 00y4eHns
MK-1 CnocobeH BbInon- MK-1.3 | Co3gaeT cxemoTexHude- | 3HaTb: Crnocobbl CO34aHUSA
HATb pacyeT U cKkue " CUMBOJIbHbIE | CXEMOTEXHUYECKUX U CUM-
NPOEKTUPOBaHME npeacraBneHns CO- | BOMnbHbIX npeacraBneHni
3NEKTPOHHbIX NpK- onokoB B cuctemax aBTo- | CD-6nokoB B cuctemax aB-
6opoB, cxem 1 MaTM3MPOBAHHOIO MPOEK- | TOMaTU3MPOBAHHOIO  MPOEK-
YCTPOWNCTB pas- TUPOBAHUS, a Takke CMUC- | TUPOBAHUS, a TaKKe CMNNCKOB
NINYHOTO PYHKLUMO- KN COeQMHEHUN Ha OCHOBE | COEANHEHNA Ha OCHOBE rpa-
HanbHOro Ha3Ha- rpacdudecknx  npeacTtas- | PUYECKNX  NpeacTaBneHun
YyeHuns B COOTBET- neHnn SNEKTPUYECKMX | ANTEKTPUYECKNX CXEM
CTBUW C TEXHUNYE- CXeM YMeTb: co3gaBaTb  CXeMo-
CKUM 3aJaHueM c TEXHUYEecKne U CUMBOIIbHbIE
MCcnonb3oBaHMeM npeactaeneHns Co-6nokos
cpencTB aBToOMa- B CMUCTEMaxXx aBTOMaTU3NPO-
TM3auun NPoOeKTU- BaHHOIO MPOEKTUPOBaHUS, a
poBaHus Takke CrNUCKU CcoeduHEeHuNn
Ha OCHOBe rpadunyeckmnx
NpeacTaBreHnn  anekTpuye-
CKUX CXeM
BnapgeTtb: HaBblkamMu co3ga-
HUS  CXEeMOTEeXHWYEeCKUX U
CMMBOJTbHbBIX NPeaCcTaBneHni
Co-6nokoB B cuctemax aB-
TOMaTU3NPOBAHHOIO  MpPOEK-




TMPOBaHUS, a TakkKe CrMCKOB
COeflMHEHNN Ha OCHOBe rpa-
dumyeckux  npencraBneHUin
9NEKTPUYECKMX CXEM

MK-2

CnocobeH Bbinon-
HATb MOgenupoBa-
HVe 3aNeMeHTOB
NHTErpanbHbIX
CXEM U NpMHMMaTb
pelueHnst 06 yTou-
HEeHWM NepBUYHOIO
CXEMOTEXHUNYECKO-
ro onucaHus Ha
OCHOBE pe3ynbTa-
TOB aHanusa u Be-
pudukaumm pe-
3ynbTaToB MoAe-
NMpoBaHNs

MK-2.1

MpumensieT cpeacrtea
CAMNP pagna peanusaunn
OCHOBHbIX METOOOB CXxe-
MOTEXHUYECKOro mMoaenm-
poBaHuNs

3HaTb: OCHOBHble MeTOAbl
CXEMOTEXHUYECKOro  Mofe-
nvMpoBaHus

YMeTb: NPUMEHATb CPeacTs
CAlP agna peanusauum oc-
HOBHbIX METOOOB CXEeMOTeX-
HWUYECKOro MOL4ENNPOBaHMS

BnageTtb: HaBblkamu npume-
HeHust cpeactB CAIP ans
peanu3aumMm OCHOBHbLIX Me-
TOOOB  CXEMOTEXHUYECKOoro
MoOennpoBaHus

MK-2.2

AHanunanpyeT pesynbTaTbl
CXEMOTEXHUYECKOTO  MO-
OEenMpoBaHus u dopmMu-
pyeT oT4yeTbl O BPEMEH-
HbIX, YaCTOTHbIX U MOLL-
HOCTHbIX XapaKTepucTukax
LMAPOBLIX M aHanoroBbIX
Co-6nokoB

3HaTb: cnocobbl aHanu3a
pe3ynbTaTbl CXEMOTEXHUYe-
CKOr0  MOOENnVpPoBaHust U
dopMnpoBaHMsi OTYETOB O
BPEMEHHbIX, 4YaCTOTHbIX U
MOLLIHOCTHbIX XapaKTepucTu-
Kax LMdPOBbIX U aHANOroBbIX
Co-6nokoB

YMeTb: aHanuaupoBaTb pe-
3ynbTaTbl CXEMOTEXHU4ECKO-
ro mopgenupoBaHua u qop-
MUPOBaTb OTYETbl O BPEMEH-
HbIX, YaCTOTHbIX U MOLLHOCT-
HbIX XapaKTepuctukax umd-
poBbIX M aHanoroBbix C®-
6rokos

BrnageTtb: HaBblkamMun aHanuaa
pesynbTaTbl CXEMOTEXHU4Ye-
CKOTO  MOOENMPoOBaHUA W
cdopmMMpoBaHNa OTYETOB O
BPEMEHHbIX, YaCTOTHbIX MU
MOLLHOCTHbIX XapaKTepucTu-
Kax LmMdpoBbIX 1 aHaNOroBbIX
C®-6nokoB

MK-2.3

PaspabaTbiBaeT Ha OCHO-
BaHWM pe3ynbTaTtoB CXxe-
MOTEXHNYECKOrO MOAenu-
pOBaHUSA NpPeasioKeHnss o
CMeHe ANEKTPUYECKON
cxembl C®P-6roka u kop-
pPeKUMM NEepBUYHOrO Tex-
HWUYECKOro 3agaHus

3HaTb: cnocobbl pa3paboTku
Ha OCHOBaHWM pe3ynbTaToB
CXEMOTEXHMYECKOrO0  Mopfe-
NNPOBaHNSA MpPEennOXEHUA O
CMEHE 3NEKTPUYECKON CXEMbI
Co-6noka n koppekumm nep-
BMYHOIO TEXHMYECKOro 3aja-
HUS

YmeTb: paspabaTbiBaTb Ha
OCHOBaHWU® pe3ynbTaToB
CXEMOTEXHUYECKOTO  Moae-
NNPOBaHNA NpPEAnoOXeHUs O
CMeHe 3MNeKTPUYEeCcKomn Cxembl
Co-6noka n koppekumun nep-
BMYHOIO TEXHUYECKOoro 3aaa-
HUS




Bnapetb: HaBblkamu paspa-
BGOTKM Ha OCHOBaHUWU pesyrib-
TaToOB  CXEMOTEXHUYECKOrO
MOLENMpoBaHMA npeasoxe-
HUA O CMEHE 3NEeKTPUYECKON
cxembl CP-6noka n Koppek-
LU NEePBUYHOrO TEXHUYECKO-

ro 3agaHus
MK-6 CnocobeH ocy- | MK-6.1 | YuTaeTt u nutepnpetmpyeT | 3HaTb: CNOCOObI YTEHMS WU
LLeCTBNATb KOH- NPOEKTHO- WHTEepnpeTaumm  NPOEKTHO-
Tpornb cooTBeT- KOHCTPYKTOPCKYIO ~ [OKY- | KOHCTPYKTOPCKON  [OKYMEH-
cTBuSA paspabartbl- MEeHTauuto Tayumu
BaeMblX MPOEKTOB YMeTb: untaTb U UHTEpnpe-
N TeXHU4ecKkon Oo- TMPOBaTb NPOEKTHO-
KyMEHTaumMm cTaH- KOHCTPYKTOPCKYIO ~ JOKYMEH-
Aaptam, TexHuye- Taum
CKUM YCNOBMAM WU Bnagetb: HaBblkaMu 4YTeHUsI
ApYyrMM HOpMaTumB- N MHTepnpeTauumn npoeKTHO-
HbIM JOKYMEHTaM KOHCTPYKTOPCKOW  JOKYMEH-
Tayumm
MK-6.2 | NpeactaensaeT pesynbTa- | 3HaTh: cnocobbl npeacTas-
Tbl NpoekTupoBaHus C®- | neHnsa pesynbTaToB MNpPOEK-
©noKoB B COOTBETCTBUM CO | TUpoBaHus CP-6rokoB B CO-
cTaHgapTamu  ocopmrie- | OTBETCTBMM CO CTaHapTamu
HUS NMPOEKTHO- | OohOopMNEHNs NPOEKTHO-
KOHCTPYKTOPCKOW OOKY- | KOHCTPYKTOPCKON  [JOKYMEH-
MeHTauum Tayumm
Ymetb: [lpeactaBnate pe-
3ynbTaTbl  MPOEKTMPOBaHMUSA
Co-6nokoB B COOTBETCTBUMU
CO cTaHgapTamun odhopmie-
HUS NPOEKTHO-
KOHCTPYKTOPCKOW  [JOKYMEH-
Taumm
BnapeTtb: HaBblkamu npen-
CTaBneHuns pe3ynbTaToB
npoektnpoBaHus CPd-6nokoB
B COOTBETCTBMM CO cTaHaap-
Tamu OMOPMNEHUS MNPOEKT-
HO-KOHCTPYKTOPCKOW  [OKYy-
MeHTauunn
MK-6.3 | OcywecTtenaetr npoBepky | 3HaTb: CNOCOBLI NPOBEpPKU
pe3ynbTaTtoB  CXEMOTEeX- | pe3ynibTatoB CXeMOTeXHU4e-
HWYECKOro M TOMONorM4e- | CKOro M TOMOJIOrMYECKOro
CKOrO NMPOEKTMPOBaHMSA Ha | MPOEKTMPOBAHMUS Ha COOT-

cooTBeTCTBME
CKOMY 3a4aHuio

TEXHN4Ye-

BETCTBME TEXHWYECKOMY 3a-
OaHUIo

YMeTb: OcCyllecTBNSTb Mpo-
BEPKY pe3ynbTaToB CXeMo-
TEXHUYECKOro M Tononorunye-
CKOrO MPOEKTUPOBaHUSI Ha
COOTBETCTBME TEXHUYECKOMY
3aaHunto

Bnagetb: HaBblkamMu  OCy-
LLIeCTBMNEHNA MNPOBEPKN pe-
3ynbTaToB  CXEMOTEXHuYe-
CKOrO M TOMOMOrMYecKoro
MPOEKTMPOBAHNA Ha  COOT-




BETCTBMEe TEXHN4YeCKOMy 3a-

AaHNI0
12. O6bem gucumnnuHbl B 3a4eTHbIX eanHuuax/yac. — 7/ 252.
Pdopma NpomMeXyTo4yHon aTrectaumm _3adet
13. TpyaoeMKocTb NO BMAam y4yebHom paboTbl
TpyaoOEMKOCTb
Bug y4e6Hoit paboThl Beero [o cemecTpam
8 cemecTp
AyanTopHbIE 3aHATUSA 72 72
nekummn 24 24
B TOM ymucrne: npakTu4yeckne
nabopaTtopHble 48 48
CamocTtodarensHas paborta 180 180
B TOM 4YuCIie: KypcoBasi paboTa (MpoekKT) 36 36
dopma NPOMEXYTOYHOW aTTecTaumm — 3aveTt
NTtoro: 252 252
13.1. CopepxaHMe QUCLUMNIUHDI
n/n Peanunszauwnsa
pasgena
ANCUMNINHBI
HanmeHoBaHWe pasgena
CopepxaHue pasgena auCUmnInHbI C NOMOLLbIO
ANCLUMNINHDI OHNAIH-
Kypca, QYMK
*
1. NNekuun
1.1 OTanbl NpoekTupoBaHna Gonblnx 1 ceepxbornb- -

LUMX UHTErpasnbHbIX CXeM M BO3MOXHOCTU UX aB-
TomMaTtusaumn. BrnoyHo-nepapxmdeckuii nogxon K
NPOEKTUPOBAHMIO CIOXHbIX cucTeM. Bocxoasiiee
N HUCXoAsLLee npoekTupoBaHne. Cxema npouec-
ca MNPOEKTUPOBAHMSA Ha KOHKPETHOM Mepapxude-
CKOM YPOBHE.

MapLpyTbl 1 3Tansl Npo-
eKTUpoBaHns 6onbLInX U
cBepxbonbLmnx WHTE-
rpasnbHbIX CXEM.

1.2 BO3MOXHOCTM COBpPEMEHHBIX CUCTEM aBTOMaTU- -
3MPOBAHHOIO  NPOEKTUPOBaHUSA.  TexHuyeckoe,
MaTteMaTnyeckoe, nporpamMMHOE, JIMHIBUCTMYE-
CcKOe, WUH(OopMaLMOHHOE, OpraHn3aunoHHOe, Me-
Toamndeckoe obecneyeHne CAIP. CAIP Ca-
dence. CAIP Quartus Il. CAINMP TCAD. CAIP .
Mentor Graphics.

Cuctembl  aBTOMaTU3U-
POBaAHHOIO  MPOEKTUPO-
BaHMA OOnbLUMX WHTE-
rpanbHbIX CXEM.

1.3 MapLpyT NpoeKkTUpoBaHMA C MCMNOSIb30BaHMEM -
O1GNMOTEKM CTaHOAPTHbLIX 3NeMeHTOB. Bo3Mox-
HOCTM M 3anycKk nNporpamMm fOrM4yeckoro Mogenu-
poBaHusa. CosgaHue npoekta Ha a3bike VHDL.
Asbikn onucaHma n npo- | OCHOBHbIE NpaBWa OMMCaHMA BXOLHOMO SA3blka.
ekTupoBaHus annapaty- | CTpyktypa npoekta. OnucaHve wHTepdeinca
pbl BbICOKOIO YPOBHS obbekta npoekta (entity). OnvcaHne apxuTekTy-
pbl obbekta npoekTta (architecture). Onepatop
npouecca (process). [lepemMeHHble U curHanbl.
Jlekcnyeckme anemeHTsbl VHDL. CkanspHble Tunbl
AaHHblX. CocTaBHble Tunbl AaHHbIX. Nocneposa-




TenbHble onepaTtopbl. MapannensHele onepaTo-
pbl. [Mognporpammbl. Bubnvotekn u nakeTbl.
CTunu onvcaHus NPOEKTOB.

1.4

lNpoekTnpoBaHMe KoHeu-
HbIX aBTOMaTOB.

KoHeuHble aBTOMaThl. CocTosiHMe aBToMarTa.
BHyTpeHHME M BHeluHWe nepemMeHHble. ABToOmaT
Munnu. Astomat Mypa. Cnocobbl onncaHus Ko-
HeuyHbIX aBToMaToB. CUHTE3 KOHEYHbIX aBTOMa-
TOB Ha OCHOBE XapaKTepUCTUYECKUX YpaBHEHWUN
TpurrepoB. CMHTE3 KOHEYHbIX aBTOMAaTtoOB MeETO-
AOM CrnoBapHbIX Npeobpa3oBaHU.

1.5

DYHKLMOHANbHO-
Nornyeckoe M CxXemoTex-
HUYEecKoe MpPOEeKTMPOBa-
Hue PYHKLUMOHAMBbHbBIX
OfloKoB nocriegoBaTenb-
HOCTHOro Tuna.

Peructposkle yctponcTsa. [NapannencHble peru-
ctpbl. [NocnepoBatenbHble perncTpbl. CYETUYUKN.
MocnepoBatenbHble cyeTynkK. [lapannesnbHble
cyeTyukn. eHepaTtopbl KodoB. [eHepaTopbl Ha
OCHOBE CYEeTYMKOB. [[eHepaTopbl HA OCHOBE COBU-
roBbIX PEMMCTPOB.

1.6

lNpoekTupoBaHne TOMNO-
normm 6onbLNX N cBepx-
BonblUMX MHTErpanbHbIX
CXeM.

Mepexopn k reomeTpuyeckon nHgopmauun. CBNC
TMna BeHTUnNbHOM maTpuubl. CBVC Ha cTtaHgapT-
HbIX 6nokax. OrpaHn4eHnst Npy NPOEKTUPOBAHUMN
Tononornn. Kputepun kadectsa Ttononorun. 3a-
Aayn pasgenenns n rpynnupoBaHms. Anroputmbl
pasgeneHus/rpynnupoBanns. 3agada pasmelle-
HUsi. KOHCTPYKTUBHbIE N UTEPALMNOHHBIE METOoAbl
pasmelleHuns. 3agaya TpaccupoBku. MeToapl
rnmobanbHoM TpaccupoBkn. MeTtogbl wHOMBUAOY-
anbHOW TpaccupoBkn. MeToabl KaHanbLHOW Tpac-
CUPOBKMW.

2. JlabopaTtopHble 3aHATUA

2.2

Cuctembl  aBTOMaTU3U-
POBaAHHOrO  MPOEKTUPO-
BaHMA OonblUMX WHTe-
rpanbHbIX CXEM.

JTabopaTopHas paboTta 1. N3yyeHune coctaBa, UH-
Tepdenca M 0OCBOEHWE MNPOrpaMMHbIX CPeacTs
BBOJA MNpPOEKTa W BM3yanu3auunm pesynbTaToB
NPOEKTUPOBaHNA W MOOENUMPOBaHMA B cpeae
CAIP

2.3

A3bIKKM ONMcCaHWsa M Npo-
€eKTUpOBaHNa annapary-
Pbl BbICOKOTO YPOBHS

JlabopaTopHaga pabota 2. PaspaboTka CTPyKTypbl
npoekta Ha A3blke VHDL

24

MpoeKkTMpoBaHNEe KoHeu-
HbIX aBTOMaTOB.

JlabopaTtopHasa paboTta 3 PaspaboTka npoekTa
CUHXPOHM3NPyeMoro nepeaHnm gpoHTom D Tpur-
repa Ha a3blke VHDL

JlabopaTopHasa pa6GoTta 4. MogenvpoBaHue CUH-
XPOHU3Npyemoro nepeaHum ppoHtom D Tpurrepa
Ha a3blke VHDL

JTabopaTtopHasa pabota 5. PaspaboTka npoekTta
CUHXPOHU3MpYyeMoro nepegHnum poHTom T Tpur-
repa Ha a3blke VHDL

JTabopaTopHasa pabGoTta 6. MogenupoBaHue CUH-
XPOHM3NPYEMOro nepegHnmM poHTom T Tpurrepa
Ha a3blke VHDL

JlabopaTtopHasa pabota 7. PaspaboTka npoekta
CUHXPOHU3Upyemoro nepegHuMm  dpoHTom JK
Tpurrepa Ha a3bike VHDL

JlabopaTopHasa pabota 8. MogenvpoBaHue CUH-
XPOHU3Npyemoro nepegHum gpoHtTom JK Tpurre-
pa Ha s3blke VHDL

2.5

PyHKUMOHaNbHO-

norM4yeckoe N CxemoTex-
HMYeckoe npoekTUpoBa-
HUe  PYHKUMOHAmNbHbIX

JlabopaTtopHasa pabota 9. PaspaboTka npoekTta
napannensHoro peructpa

JlabopaTopHas pabota 10. PaspaboTtka npoekta
nocnegoBaTenbHOro perncrpa




OnokoB nocriegoBaTenb-
HOCTHOro Tuna.

2.6 MpoektupoBaHue Tono- | JlaGopatopHas pa6oTta 11. PaspaboTka npoekta -
normm 6onblWNX N CBepX- | Tononormm yHKUMoHanbLHoro 6rnoka
BonblUMX MHTerpanbHbIX
CXEM.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Bugbl 3aHATUI (KONTMYECTBO YacoB)
JNTabopatop- [CamocTtodarenb-
Hble Has paboTa

Ne HavnmeHoBaHMe Tembl

n/n (pasgena) aucunnunHbl Jlekunn Bcero

MapLupyTbl 1 3Tanbl NPOEKTUPOBa-
1 | Hua 6Gonbwmx u cBepxbonbLnx 1 16 17
NHTErpasnbHbIX CXEM.

Cuctembl  aBTOMaTU3NPOBAHHOIO
2 NMPOEKTMPOBaHUSA OOMbLUNX WHTE- 1 2 16 19
rpanbHbIX CXEM.

Asbikn onucaHnsa npoeKkTnpoBa-

3 8 4 28 40
HWs1 annapaTypbl BbICOKOrO YPOBHS

4 lMpoekTnpoBaHMe KOHEYHbIX aBTO- 4 14 o8 46
MaTOB.
PyHKUMOHANbHO-NOrnYecKoe n

5 | CXeMOTexXHM4eckoe NpOeKTMpoBa- 4 14 o8 46
HWe (PYHKUMOHanNbHbIX GrOKOB Mo-
cnegoBaTenbHOCTHOrO TMna.
MpoekTnpoBaHue TOnonornN

6 | bonbwmnx M cBEPXOONbLUMX WHTE- 6 14 28 48
rpanbHbIX CXEM.
Wtoro: 24 48 144 216

14. MeTogM4yeckue yKkasaHus Ans o6y4aroLwmxcs No 0CBOEHUIO AUCLUNITUHbI

N3yyeHne gucumnnuHbl «[poekTnpoBaHmMe MHTerpanbHbIX CXeM» npegycmaTpuBaeT ocy-
LecTBNeHne y4ebHON AesaTenbHOCTM COCTOsILLEN U3 ABYX YacTen: obyvyeHusa CTyqeHToB npeno-
AaBaTtenem n caMoCTOSATENbHON y4ebHOM AeATENbHOCTN CTYAEHTOB NO U3YYEHUIO ANCUUMNIIUHDI.

AucumnnuHa «[lMpoekTupoBaHMe WHTErpanbHbIX CXEM» peanuadyeTcss C MNpUMEHEHNEM
3NEKTPOHHOro 0by4yeHnsa 1 OUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMN.B y4ebHOM npouec-
ce ucnonb3ylTca cnepywwme obpasoBaTenbHble TexHonoruu. Mo obpasoBaTenbHbiM Gop-
MaM: nekuuun; nabopaTopHble 3aHATUS; HOMBMAYanbHble 3aHATUA. 1o npeobnagalowmm me-
TogamMm u npuemam 00y4veHusa: O0OBbACHUTENbHO-UNNOCTpPaTUBHbIE (0OBACHEHWE, noKas3—
AEMOHCTpaums y4ebHOoro matepuana v gp.); akTuBHble (aHanua y4ebHon n Hay4yHom nutepaTy-
pbl, COCTaBfIEHNE CXEM W ApP.) N MHTEPaKTUBHbIE, B TOM YMCIe U rpynnoBbie (B3anmMHoe oby4e-
HMe B popme noAroToBKM WU OBCYyXAeHUs [OKNagoB); MHAPOPMALMOHHLIE; KOMMbIOTEPHbIE;
MynbTUMeaunHble (paboTa c canTaMn akageMuUYeckux CTPYKTYP, HayYHO-MCCrneaoBaTenbCKuX
OopraHM3aunn, anekTPOoHHbIX BnbnuoTtek n gp., paspaboTka nNpes3eHTaumin, coobLeHnn n gokna-
AoB, paboTa ¢ aNeKTPOHHbIMK 0By4atoLW MM NporpaMmmamMm 1 T.n.).

MoaroToBka K Nekunsam siBnseTcs OgHUM U3 BUAOB CaMOCTOSATENbHON paboThl CTYAEHTOB.
CtyneHTam, 4ToObl XOpPOLLO OBnaaeTh y4ebHbIM MaTepmnanom, Heobxoanmo BbipaboTaTb HaBbl-
K/ NpaBuibHON M NnaHomepHown paboTbl. Nepen HayYanom NEKUMOHHBLIX 3aHATUMM Hago npo-
CMOTpEeTb BCe, YTO ObiNo caenaHo B Npeablaywmin pas. 3To NO3BOAUT COCPELOTOUNTb BHUMA-
HWEe N BOCCTaHOBUTb B NaMsTU yXXe UMeoWmecs 3HaHusa no gaHHomMy npeamety. Kpome Toro,
Takon MeTo4 NOMOXET Nyylle 3anOMHUTb Kak CTapoe, Tak U HOBOe, YriyouT noHMMaHue Toro u
APYroro, Tak Kak npy 3TOM yCTaHaBNUBAKOTCHA CBA3M HOBOrO CO CTapbiM, YTO SIBMISIETCA HE TOMb-
KO obsA3aTenbHbIM, HO U OCHOBHbIM YCNoBMeM rnybokoro oBrnageHuss matepuanom. Yem ge-



TanbHee n3yyaemoe accouumpyeTcsl C U3BECTHbIM paHee, TEM NPOYHEE COXPaHAETCA B NaMATH
N BbICTpee BCNOMHUTb, Koraa TpebyeTcs.

MpucTynasa K nsy4eHnto HOBOro maTepuana, HeobxoaAnMo CoCpeoTOUNTLCS, T.€. CKOHLEH-
TpMpoBaTb BHUMaHME U He OTBfEeKaTbCA OT BbINONHAEMOWN paboTbl, MOMHS, YTO XenaHue 3a-
NMOMHUTb SABMSIETCHA rapaHTMen ycnewHon paboTbl, OTCYTCTBUE Xe BOMM K 3anNOMUHAHWUIO CHU-
XaeT adpPeKT BOCMPUATUS.

CnenyeTt NOMHUTbL O TOM, YTO Yepes3 NEKUM0 NepeaaeTcsl He TONMbKO CUCTEMaTM3MpPOBaH-
HbI TEOPETUYECKNA MaTepuar, HO U NOCTUraeTca MeToauka Hay4yHOro MUccrnegoBaHus u yme-
HWe CaMOCTOATENbHO paboTaTb, aHanM3MpoBaTh PasfMYHOro poaa SABMeHus.

3anucbiBaTb Ha nekumMm HeobxoamMmo rnaBHoe, He CTpeMsCb 3adMKCUpoBaTh BCE CIOBO B
cnoBo. BbibpaTb xe rmaBHoe 6e3 NoHMMaHWs NnpegMeTa HEBO3MOXHO. Hanuune cobCcTBEHHOrO
KOHCMeKTa NeKuMn NO3BONSET elle pa3 03HaKOMUTLCH, NpoayMaTb, pa3obpaTbCsi B HOBOM Ma-
Tepuane, Tak Kak HefOCTaTOYHO XOPOLUO MOHATbIE BO BPEMS NIEKUUWN MOMOXEHUST MOTyT ObiTb
BOCCTAHOBSMEHbI B NaMsTW, COMOCTaBfIEHbl C APYrMMW, OOAYMaHbl, OOMOMHEHbI, YSCHEHbI U
paclmpeHbl ¢ NOMOLBIO y4ebHOM nuTepaTypbl. 3anucn aBnalTca nocobuammn ans nosTope-
HUS, 0al0T BO3MOXHOCTb OXBaTUTb COAEPXKaHUE NEKUUN N BCEro Kypca B LefoM.

Mpn 3TOM XOpOLO OBNageTb Coaep)KaHNEM NeKLMM — 3TO:

- 3HaTb TEMY;

- MOHMMAaTb 3Ha4YeHMe N BaXXHOCTb €€ B JaHHOM KypCe;

- YETKO NPeACTaBnATb NNaH;

- YMETb BbI4ENNTb OCHOBHOE, MMaBHOE;

- YCBOMTb 3HAYEHNEe NPMMEPOB N UNNOCTPaLNIA;

- CBSI3aTb BHOBb MOSy4YEeHHbIE CBEAEHUS O NpeaMeTe UNun SBNEHUN C YXKe UMEIOLLIMMUCS;

- NpeacTaBnATb BO3MOXHOCTb M HEOOXOANMOCTb MPUMEHEHMUS MOMYYEHHbIX CBEAEHNN.

CyulecTtByeT HECKONbKO 00LLMX NpaBun paboTbl Ha NeKunmn:

- NeKuumn no Kaxkgomy npeameTy 3anucbiBaTb yaoOHee B OTAENbHbIX TETpaLsiX, OCTaBMsAs
LUMPOKME NONs AN NOMETOK,;

- K MPOCyLIMBAHMIO NEKUNIA criegyeT roToBUTbCS, YTO NO3BONUT B MpOLiECCe Nekumn oT-
AENUTb rMaBHOE OT BTOPOCTEMNEHHOrO;

- NeKuMm HeobxoaMMO 3anucbiBaTb C CAMOro Havarna, Tak Kak OHO 4YacTo OblBaeT KIYOM
KO BCEWN TEME;

- TaK KaK AOCIOBHO 3anucaTtb NEeKUMo HEBO3MOXHO, TO HEOBXOAMMO B KOHCMNEKTe oTpa-
XaTb: bopmynbl, onpeaeneHns, CXxembl, TPyAHbIE MecTa, MbICIN, NpUMEpPbI, aKTbl 1 NONOXe-
HWSA OT KOTOPbIX 3aBMCUT NOHMMAaHWE rMaBHOro, HOBOE M HE3HAKOMOe, HeonyBMKOBaHHbIE AaH-
Hble, MaTtepuan OTCyTCTBYIOLINN B y4eOHMKaxX U T.N.;

- 3anucbiBaTb HAAOo CXaTo;

- BO BPEMS NEKLMMN BAXKHO HEMPEPLIBHO COXPaHATb paboyyto yCTaHOBKY, YMCTBEHHYIO ak-
TMBHOCTb.

N3yueHne TeopeTnyeckoro matepmana B JaHHOM Kypce He OrpaHn4MBaeTCs NoaroTOBKOW
K nekumsam mn paboTon Ha faHHOM BuAe 3aHATMI. JIeKUMOHHast YacTb Kypca OpraHu4ecku B3au-
MOCBSI3aHa C UHbIMM BMaamu paboT: HanncaHMem pedepaToB, y4acTMem B nabopaTopHbIX 3a-
HATMSX, NOLATOTOBKOM M CAayYen 3aveTta no AUCUUNIIMHE, B CTPYKTYPE KOTOPbIX Takke GonbLioe
3Ha4YeHne NMEeET camMoCTOoATENbHAA paboTa cTyaeHTa.

CamocTosTenbHas paboTa oby4varowmxca Hapsgy ¢ ayauTopHOW NpeactaBnsieT OaHy M3
dopm y4yebHOro npouecca n ABNAETCHA CyLLEeCTBEHHOM ee 4acTblo, YTO Hambonee Apko npea-
CTaBneHo B npolecce NoarotoBku bakanaspoB. [locnegHee obycrnoBneHo TemM, YTO CaMOCTOSI-
TenbHasa paboTta npegHasHavyeHa 4ns opMUpoBaHUS HABbIKOB CaMOCTOATENbHOM paboTbl Kak
BooOLue, Tak U B y4ebHOWN, Hay4YHOW AesaATenbHOCTM, POPMUPOBaAHNE U pa3BUTME CMOCOBHOCTU
npuHMMaTb Ha cebs OTBETCTBEHHOCTb, CaMOCTOATENbHO pellaTb Npobrnemy, HaxoauTb KOH-
CTPYKTMBHbIE PELUEHUS, BbIXOA U3 KPU3UCHOW CUTyaumm 1 T.4.

CamocTosTenbHas pabota hopMUpyeT CaMOCTOATENBHOCTb HE TOMbKO Kak COBOKYMHOCTb
YMEHUN N HaBbIKOB, HO M KaK YepTy XapakTepa, UrpaoLLyto CyLIECTBEHHYIO POflb B CTPYKType
NMIMYHOCTM COBPEMEHHOrO cneumanucTa Bbiclen kBanmdpukaumm. OHa BOCNUTbIBAET CaMOCTOSA-



TENbHOCTb Kak 4YepTy XapakTtepa. Hukakume 3HaHMs, NOfyYeHHble Ha YPOBHE MaCcCUBHOMO BOC-
NpUSATUS, He cTaBne o6BbEKTOM COBCTBEHHOMW YMCTBEHHOM UMW MpakTU4eckon paboTbl, HE MO-
ryT CY4MTaThCH NOANNHHBIM OOCTOSIHUEM YEeNOBEKa.

[laBas BO3MOXHOCTb pacwupsaTb U oborawaTb 3HAHWHA, YMEHUS MO WHAMBUAYalbHbIM
HanpaBneHusaM, camocTosTeNnbHas paboTa oby4vatolleroca no3BonsieT co3gaTb PasHOCTOPOH-
HUX cneumnanucTos. B npouecce camocTosTeNibHOM paboTbl pa3BnBalOT TBOPYECKNE BO3MOXKHO-
cTn oby4atoLerocs, Npyu 3TOM caMoCTosATeNbHaA paboTa 3aBepLUaeT 3agaymn Bcex BUOOB y4eb-
HOWM paboThbl.

CamocTosaTenbHas pabota - 310 nnaHupyemas paboTta oby4varolmxcs, BbinonHseMasi no
3aZlaH1Io M NpU MeToauYeCcKOM PYKOBOACTBE npernogaBaTens, Ho 6e3 ero HenocpeacTBEHHOrO
yyacTtus. lNpenogaBatenb, BeAyLWMA 3aHATUSA, OpraHn3yeT, HanpaBnseT CaMOCTOATENbHYO pa-
00Ty oOy4arwmxca n okasbiBaeT MM Heobxoaumyro nomoub. OAHAKO CaMOCTOSATENBHOCTb
obyyvarLmnxcs AomKHa npesbiwaTte 06bemM paboThl, KOHTpONMpyemMon npenogasartenem pabo-
Tbl, U UMETb B CBOEN OCHOBE WHAUBMAYAIbHYIO MOTMBALMIO OOyyaroLerocs rno nony4yeHuto
3HaHUN, HeOBXOaUMbIX U AOCTATOuUHbIX ANs 6yaywen npodeccnoHanbHON AEATENbHOCTU B U3-
OpaHHon cepe. MNpenogaBatens NP HEOBXOAUMOCTM MOXET OKa3blBaTb COAENCTBME B Bbipa-
6OTKE U KOppeKuMM OaHHOW MOTUBALMMK, NEeXallen B OCHOBE MOCTPOEHUS CaMOCTOATENbHOM
AeaTenbHOCTM oby4varoLerocs no U3yydeHuo QUCUMNnHbBI, NONy4YeHN0 HeOBXOAMMbIX 3HAHUN U
HaBbIKOB.

MonyyeHne obpasoBaHna npegnonaraet obyyeHne pelleHunto 3agad onpeneneHHon cde-
pbl gestensHocTn. OgHako Kak Obl Xopowo He obydanucbk oby4vatowmeca cnocobam pelleHus
3agjad B ayauMtopuu, copmMuMpoBaTb CpeacTBa NPaKTUYEeCKOW AeATernbHOCTM He yaacTcs, Tak
KaK Kaxgbl criydanl NpakTUKM OCobbIN U NSt ero pelweHus cnefyet BolpaboTtatb 0CobbLIM NPo-
dreCccnoHanbHbIN CTUSb MbILUSIEHNA.

OcHoOBOWM CaMOCTOATENbHON PaboTbl CAYXUT HAYYHO-TEOPETUYECKUIA KYPC, KOMMMEKC MNo-
NyYeHHbIX obyyatrowmmes 3HaHMi. OCHOBHON, Hanbonee 3KOHOMUYHON (POPMOKM NOSMYyYEHUS U
YCBOEHUSI UHpOpMALMK, TEOPETUYECKMX 3HAHUIN B By3e SBNSAETCH NeKUns, No3BondLLas Boc-
MPUHATb 3HAYUTESIbHYIO CYMMY OCHOBHbIX 3HAaHWM M MOTOMY CMOCOGCTBYHOLAA MOBbILEHMIO
NpoAyKTUBHOCTM BCex Apyrmx oopm yvyebHoro Tpyaa.

Pesynbtat obyyeHuss u camocToaTernbHoM paboTbl obyyarouieroca npegnonaraet Hanu-
yne crieQyLmMx COCTaBnASOLWMX:

- MOHMMaHMe MEeTOA0SIOMYECKNX OCHOB MOCTPOEHUSI M3YyYaeMbiX 3HAHUN;

- BblA€reHmne rmaBHbIX CTPYKTYP y4eOHOro Kypca;

- (bopMmnpoBaHMe CPpeacTB BblpaKeHNsa B AaHHOW obnacTy;

- MOCTPOEHME METOAVK PELLEHMS 3a4a4 N OpueHTaumm B npobnemax (cutyauusx).

CamocTosTenbHas paboTta obydarowmxcs npu ndydeHnn «lpoeKkTMpoBaHUSA MHTerpasb-
HbIX CXeM» BKMOYaeT B cebs: NOAroTOBKY U y4acTue B U3YYEHUN TEOPETMYECKON YacTu Kypca,
BbINOSTHEHWE NabopaTopHbIX paboT, NOArOTOBKY K 3K3aMEHY.

CamocTosTenbHas paboTta cTyaeHTa npy n3yvyeHum UcumnimHbl «[1poekTupoBaHne uHTe-
rpanbHbIX CXeM» BKIHOYaeT B cebs:

Nn3y4yeHne TeopeTnYeCcKon YacTu Kypca — 36 vyaca
NnoAroToBKy K flabopaTopHbIM 3aHATUSM — 36 vyacoB
HanucaHne oT4eTOB Mo NnabopaTtopHbiM paboTam — 36 4acos
KypcoBasi paboTa — 36 yacos
NOArOTOBKY K 3a4eTy — 36 yaca
nToro —180 yacos

15. NMepeyeHb OCHOBHOW U OOMNOSNTHUTENLHON NUTEpaTypbl, PeCYpCOB UHTEPHET, HeobXo-
OUMBIX AN OCBOEHUSA AUCLMUNIIUHbI

a) OCHOBHas nuTepartypa:

Ne n/n MNCTOYHUK
1.




YMHsawkuH C.B. OcHoBbl Teopun uudpoBon 0b6paboTkm curHanos : yyebHoe nocobue /
YMHsAwkuH C.B.. — Mocksa : TexHocdepa, 2021. — 550 ¢. — ISBN 978-5-94836-617-3.
— Tekct : oanektpoHHbt //  IPR SMART : [camT]. —  URL:
https://www.iprbookshop.ru/118606.html

KpaBey A.B. CxeMoTexXHUKA pPaaMO3NEKTPOHHbIX YCTPOUCTB : y4ebHoe nocobue / Kpa-
Bey A.B.. — PoctoB-Ha-[lJoHy, TaraHpor : U3gaTtensctBo KOxHOro denepansHOro yHu-
BepcuTeTa, 2021. — 156 ¢. — ISBN 978-5-9275-3746-4. — TeKCT : anekTpoHHbIn // IPR
SMART : [canT]. — URL.: https://www.iprbookshop.ru/117182.htm|

Mypomues, O. KO. OcHOBbI NpoekTUpoBaHNSA 3NeKTPOHHbIX cpeacts. 1 / [.H0. Mypom-
ues, V.B. TiopuH ; MuHnctepcteo obpasoBaHus n Haykm Poccuiickon ®egepaumm ; de-
AepanbHoe rocygapcTtBeHHoe OrompkeTHoe obpasoBaTenbHOE Yy4vpexaeHue BbICLLEero
npodeccmnoHanbHoro obpasoBaHmst « TaMBOBCKMA rOCy4apCTBEHHbIN TEXHUYECKUIA YHU-
BepcuteT» .— TamboB : MapatenbctBo ®IrBEOY BMO «TITY», 2011 .— 80 c. : un.,,
Tabn., cxem. — bubnuorp. B kH .— http://biblioclub.ru/ .— ISBN 978-5-8265-0980-7 .—
<URL:http://biblioclub.ru/index.php?page=book&id=278001>.

MBaHoB B.H. lNpuMeHeHne KOMMbIOTEPHLIX TEXHOMOMMIA NPU NPOEKTUPOBAHNN NEKTPU-
Yyeckux cxem [AnekTpoHHbIN pecypc] / B.H. MBaHOB. — 3OnekTpoH. TEKCTOBbIE AaHHbIE.
— M. : COJIOH-MPECC, 2017. — 226 c. — 978-5-91359-229-3. — Pexum gocrtyna:
http://www.iprbookshop.ru/64930.html

lNonosuupiHa M.B. lMpoekTupoBaHne pagnoaneKkTPOHHbIX CPeacTB Ha OCHOBE COBpe-
MEHHbIX MHOPMALMOHHBIX TEXHONOMUIN [ONeKTpoHHbIM pecypc] / M.B. NonosuubiHa. —
OneKTpPoH. TekcToBble AaHHble. — MockBa, CapaTtoB: VIHTepHeT-YHuBepcuteT UHdop-
MaumoHHbix TexHonornun (MHTYWUT), By3soBckoe obpasoBaHue, 2017. — 504 ¢. — 978-
5-4487-0090-3. — Pexum goctyna: http://www.iprbookshop.ru/67375.html

Benoyc, A. 1. OcHOBbI NPOEKTMPOBaHMA CYOMUKPOHHBIX MUKPOCXEM : nocobue anst abu-
TypueHToB : [16+] / A. WN. Benoyc, I'. A. KpacHukos, B. A. Conoagyxa. — Mocksa : TexHo-
cepa, 2020. — 782 c. : cxem., wn., Tabn. — Pexum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=617524 — ISBN 978-5-94836-603-6. —
TEeKCT : 9NEeKTPOHHbIN.

Xoposuu I1. UckycctBo cxemoTexHukn / 1. Xopoeuy, Y. Xunn ; MNep. ¢ anrn. b.H. bpo-
HWHa [u gp.] .— W3g. 7-e .— Mockea : Mup : BUHOM, 2011 .— 704 c. [14]

Onaguvn, 0. ®. AHanoroBas 1 UMdpoBas AMEKTPOHMKA : MOMHbIN KypC : y4eOHUK ans
CTya. By30B, 00y4. no cneumanbHocTh "[MpoekTupoBaHmne n TEXHONOIMSI PaauO3NIEKTPOH.
cpeacts" / KO. ®. Onaguun, O. IN. yagkuH, A. V. I'ypos; noa pea. O. IN. yakmHa .— M.
: M'opsivas nuHua-Tenekom, 2007 .— 768 c. [20]

10.

0) gononHuTenbHasa nuTepartypa:

Ne n/n

NcTovyHuK

11.

Jlo6au B.T. OcHOBbl NPOEKTMPOBaHUS LUGPOBLIX YCTPOWUCTB PagVoSNEKTPOHHBIX CU-
cTem : ydebHoe nocobue / Jlobau B.T., Motnnak M.B.. — Poctos-Ha-[oHy, TaraHpor :
UzpaTenbctBo KOxHoro chegepaneHoro yHnsepcuteta, 2020. — 140 ¢. — ISBN 978-5-
9275-3656-6. — Tekct : oanektpoHHbin // IPR SMART : [camt]. — URL:
https://www.iprbookshop.ru/115521.html

12.

Kopones A.ll. ABTomMaTMsaumnsa TexHonorn4eckoro npoektnposaHms PIC [OnekTpoH-
HbI pecypc] : yuebHoe nocobue / A.lN. Kopones, C.H. bapwyTnH. — 3nNeKTPOH. Tek-
CcToBble AaHHble. — Tambos: TamboOBCKuUIA rOCyAapCTBEHHbBIN TEXHUYECKUN YHUBEPCU-
Ter, ObC ACB, 2012. — 77 c¢. — 2227-8397. — Pexum poctyna:
http://www.iprbookshop.ru/63933.html

13.

AnekceHko, A.lI. MukpocxemoTexHuka : y4ebHoe nocobue onsa cTyd. By3oB, 00y4y. no
cney.: "®nsnka U TEXHONOrMs MatepuanoB U KOMMOHEHTOB 3MEKTPOHHOW TEXHWUKN',
"MuKpoanekTpoHuka U nonynposogHukosble npubopsl” / A.l. Anekcenko, N.W. Wary-
pyH .— 2-e nu3g., nepepab. n gon. — M. : Pagmo u cesasb, 1990 .— 496 c. [44]

14.

lvropbeB B.U. OnemeHTHasa 6a3a n yctponctea LMGPOBON TEXHUKN [ONEKTPOHHbIN pe-
cypc] : yuebHoe nocobue / B.W. NpuropbeB. — ONEKTPOH. TeKCToBble AaHHble. — CI16.
. YHusepcuter UTMO, 2012. — 89 c. — 2227-8397. — Pexum pgocTyna:
http://www.iprbookshop.ru/65394.html



https://biblioclub.ru/index.php?page=book&id=617524

domuH [1.B. OCHOBbI KOMMNBbIOTEPHOWN 3NEKTPOHUKM [ONEKTPOHHBIN pecypc] : yyebHoe
nocobuve ansa crygeHtoB By3oB / [1.B. POMUH. — OneKkTpoH. TEKCTOBbIE AaHHble. —
Capatos: BysoBckoe obpasoBaHue, 2017. — 107 c. — 2227-8397. — Pexwum goctyna:
http://www.iprbookshop.ru/57257.html

CyxaHoBa H.B. OcHOBbI 3MEKTPOHUKN U LUPPOBOA CXEMOTEXHMKN [ONEKTPOHHLIN pe-
cypc] : y4ebHoe nocobue / H.B. CyxaHoBa. — 3neKTpOH. TEKCTOBbIE AaHHble. — Bopo-
16.| Hex: BOpOHEXCKNA rocyaapCTBEHHbIN YHUBEPCUTET MHXEHEepPHbIX TexHonorun, 2017.
— 96 C. — 978-5-00032-226-0. — Pexum pocrtyna:
http://www.iprbookshop.ru/70815.html

Hosukos HO.B. BeegeHve B LUMPOBYIO CXEMOTEXHUKY [OnekTpoHHbIn pecypc] / HO.B.
HoBMKOB. — 3MEKTPOH. TEKCTOBbIE AaHHble. — M. : NHTepHeT-YHuBepcuteT Hdop-
MaumoHHbIX TexHonormn (MHTYUT), 2016. — 392 ¢. — 5-94774-600-X. — Pexum go-
cryna: http://www.iprbookshop.ru/52187.html

MukywmnH A.B. LUncposas cxemoTexHuKa [ONeKTPOHHbIN pecypc] : MmoHorpadua / A.B.
MukywuH, B.N. CeauHUH. — DNEeKTPOH. TEKCTOBbIE AaHHble. — HoBocnbupck: Cubup-
18.| ckuin rocygapCTBEHHbIN YHMBEPCUTET TENEKOMMYHMKaUMn n mHdopmatmkm, 2016. —
319 C. — 978-5-91434-036-7. — Pexnm gocryna:
http://www.iprbookshop.ru/69569.html

15.

17.

B) MHPOPMALMOHHbIE 3NEKTPOHHO-00pa3oBaTeNbHbIE pecypchl (0duLManbHble pecypcbl UH-
TEpPHEeT)*:

Ne n/n Pecypc
19.| http://www.lib.vsu.ru — 3oHanbHas Hay4yHasa 6ubnuoteka BI'Y
20.| http://www.moodle.vsu.ru
21.| https://elibrary.ru — Hay4yHas anektpoHHasi bubnmnorteka
22.| https://lanbook.com — OBC «JlaHb»
23.| https://biblioclub.ru — OBC «YHuBepcuteTckasa bnbnuorteka OHNanH»
24.| www.iprbookshop.ru — 36C «IPRbooks»
25.| https://ledu.vsu.ru — ObpasosamerbHbil nopman "3nekmpoHHbIU yHUgepcumem BI'Y"

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns AN CaMOCTOATENbHOW PaboTbl

Ne n/n NCTOYHNMK

Kypranckuin, C.1N. PaspaboTka npoektoB B cpege CAIMNP QUARTUS II. Yactb 1. Oc-
HOBHbIE 3Tanbl NPOEKTMPOBaHUSA: y4ebHO-MeToandeckoe nocobue / C.U. KypraHckui,
1. | O.1. Oy6poeckun, E.P. Jlnxaues, M.[l. MaHskuH // BOpPOHEXCKUIA FOCYAapPCTBEHHbIN
YHUBEpPCUTET. - BopoHex. - 2016. - 34 C. - URL
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-265.pdf

OcHOBbI UMPOBON INEKTPOHMKM : y4ebHOe nocobue onsa By30B : [4NA CcTyd. 5-6 K. o4-
HOM 1 O4HO-3a04. hopm 0ByyeHus cma. dak. HanpasneHns 010800 - Pagnodmsuka,
cneunansHoctn 010801 - Pagnodumsnka u anektpoHukal. Y. 2. / A.M. bobpewos, A.l.

2. Kowenes ; BopoHex. roc. yH-T .— BopoHex : N3gaTenbcko-nonurpadu4ecknini LeHTp
BopoHexckoro rocygapctBeHHOro yHusepcuteta, 2012 .— 38 c. : wun., Tabn.
<URL:http://www.lib.vsu.ru/elib /texts/method/vsu/m12-169.pdf>
LincppoBas aneKkTpoHuKa : nNpakTM4eckoe pykoBOACTBO : [ons cTyn. dums. dhak. Hepa-

3 anoduns. npoduna n ctya. ak. KomnbtoTep. Hayk crneunansHocTen: 010400 - duauka,

071900 - NHdopMauMOHHLIE cUCTEMbI U TeXHONoruun] / BopoHex. roc. yH-T ; cocT.: B.A.
3axapos, .. CéutHes .— BopoHex : UML BI'y, 2011 .— 50 c.

17. O6pa3oBaTtefibHble TEXHONOrMU, UCNOfib3yeMble NpU peanusauum y4ebHom aucum-
NSIMHbI, BKMOYasa AUCTaHLUUOHHbIe obGpa3oBaTtenbHble TexHonoruu ([OT), aneKkTpoHHoe
obyuyeHue (30), cmewaHHOe 0Oy4eHue):

B yyebHOM npouecce ncnonb3yoTca crneayowme obpasoBaTtenbHble TexHonornn. Mo obpaso-
BaTenbHbIM hopMaM: nekumm; nabopaTopHble 3aHATUS; MHAMBUAYanbHble 3aHATUS. o Npeob-


https://elibrary.ru/
https://lanbook.com/
https://biblioclub.ru/
http://www.iprbookshop.ru/
https://edu.vsu.ru/
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
https://lib.vsu.ru/zgate?follow+2860+RU%5CVSU%5Cbooks_2009%5C42607%5B1,12%5D+rus
http://www.lib.vsu.ru/elib%20/texts/method/vsu/m12-169.pdf

nagarwowmm Mmetogam m npyemam obyveHus: 06bACHUTENbHO-UNNIOCTPaTMBHbIE (0ObACHEHME,
nokas—a4eMoHcTpauna y4ebHoro matepuana u gp.); aktmeHble (aHann3 y4ebHon n Hay4yHonm nu-
TepaTypbl, COCTaBfeHME CXEM U Op.) N NHTEPAKTUBHbIE, B TOM YMCIEe U IrpynnoBble (B3anmHoe
oby4eHne B hopMe NoaroToBKM 1 06CYyKOEeHNsT AOKNAA0B); UHPOPMALMOHHBIE; KOMMbIOTEPHBIE;
MynbTUMeannHble (paboTa c canTaMmn akageMUYeckux CTPYKTYP, HayYHO-MCCrneaoBaTenbCKuX
opraHM3aunn, anekTPoHHbIX BnbnuoTtek u ap., paspaboTka nNpeseHTauum, coobLLEHNN N AoKNa-
AoB, paboTa ¢ anekTPOHHbIMK 0By4atoLw MM NporpaMmmamMm 1 T.n.).

18. MaTepMaﬂbHO-TeXHMHECKoe obecne4vyeHne AUCLUNIIUHDbI:

JTabopaTopust koMnbtoTepPHbIX TexHonorun, CAlMP n matemMatMyeckoro MOAENUPOBAHUSA Ka-
deapbl m3nKn TBEPAOro Tena M HaAHOCTPYKTYp: komnbtoTepbl Pentium Intel Corei7 - 6 wr.,
komnbtoTepbl AMD Ryzen 5 3500/GIGABYTE B450M - 6 wr., komnbtoTepbl Pentium Intel Core
Duo - 3 Wrt., C NUUEH3NOHHbLIM NporpaMmMHbIM obecnevyeHneM:

Microsoft Windows 10 (gorosop 3010-15/207-19 ot 30.04.2019);

Microsoft Windows 7 (gorosop 3010-15/207-19 ot 30.04.2019);

CATITP Quartus Il (version 9.1 nuueHsus Build 304 01/25/2010 WebEdition);

CATIP Cadence (gorosop 3010-15/763-21 ot 22.12.2021);

Wien2k (nuueH3ana W2k-3039 ot 18.09.2018);

Quantum Espresso (GNU General Public License (GPL), 6ecnnatHoe n/unu csobogHoe MO,
nnueHsus: http://www.quantum-espresso.org/download);

Gaussian 09 (nmueHsna Rev D.01 S/N FA7355682010);

Lazarus (GNU Lesser General Public License (LGPL), 6ecnnaTtHoe u/vnn cesobogHoe MO, nu-
ueHaus: https://www.lazarus-ide.org/index.php);

Free Pascal (GNU General Public License (GPL), 6ecnnatHoe u/unu csoboaHoe MO, nuuex-
3us: https://www.freepascal.org/fag.html);

LibreOffice (GNU Lesser General Public License (LGPL), 6ecnnatHoe u/unn ceobogHoe MO,
nnuensus: https://ru.libreoffice.org/about-us/license/);

[MporpammHble NakeTbl COBCTBEHHOM pa3paboTku (CBMOAETENbCTBA O roc. per. nporpamm Ans
OBM Ne 2011614890 o1 22.06.2011; Ne 2011615201 ot 01.07.2011).

Peanusauusa gucumnnuHbel ¢ NPUMEHEHUEM 3NEKTPOHHOrO OByYeHUs U AUCTaHUMOHHBIX
obpa3oBaTenbHbIX TEXHOMOMMN OCYLLIECTBNSETCA Yepe3 obpasoBaTenbHbIN nopTan "OnekTpoH-
HbI yHUBepcuteT BIY".

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

MopAOoK OLEHKN 0CBOEHMS 0BydatoLwmnMmcsa y4ebHoro matepuana onpeaenseTcs co-
AepXXaHueMm crieayoLmx pasaenos AUCLUUNIHBI:

WNHankaTop(bl)
AOCTUXKEHNS
KOMneTeHLmu

OueHo4Hble
cpeacTea

Ne HanmeHoBaHue pasgena gmcum- KomneTteH-
n/n NAHBI (MOAyns) unsa(un)

MapLipyTbl 1 3Tanbl NPOEKTMPOBa-
1. | HMS BonbLINX U CBEPXBONbLUNX UH- MK-1 MK-1.3 Onpoc
TerpasnbHbIX CXEM.

Cuncrtembl aBTOMaTU3MPOBAHHOIO
2. | NpoekTnpoBaHna 60NbLUNX NHTE- MK-1 MK-1.3 Jlab. pabota 1
rpanbHbIX CXEM.

MK-2.1
A3bIKM ONMCaHUs 1 NPOEKTMPOBaHWS
3. annapaTypbl BbICOKOrO YPOBHS MK-2 MK-2.2 TNa6. pabora 2
MK-2.3
[MpoeKkTMpoBaHME KOHEYHLIX aBTO- MK-2.1 J1ab. paboTsl
4, MK-2 MK-2.2 ;

MaTOB. AK-2 3 3-8




MK-6.1
MK-6 MK-6.2
MK-6.3
MK-2.1
PYHKLMOHANBHO-NOMMYeCcKoe 1 cxe- MK-2 MK-2.2
5 MOTEXHUYECKOE NPOEKTUpOBaHNE MK-2.3 J1ab. paboTbl 9,
" | dyHKUMOHanbHLIX 6110KOB nocneno- MNK-6.1 10
BaTeNbHOCTHOroO TUMa. MK-6 MK-6.2
MK-6.3
lMpoekTnpoBaHue Tononorum 6onb- MK-6.1
6. | WKX 1 cBepxbOMbLUNX MHTErpanb- MK-6 MK-6.2 J1ab. pabota 11
HbIX CXEM. MK-6.3
MpomexyTouyHasa aTTecTaums MepeyeHb
dopma KOHTpons — 3a4eT BOMpPOCOB

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAUMYECKMe MaTepuanbl, onpegensiowme npo-
ueaypbl oLueHUBaHUA

20.1 TeKywMn KOHTPOJb yCNeBaemMoCTun

TeKyLLMI KOHTPOb YCNeBaeMoCTH Mo ANCLMMNIIMHE OCYLLECTBNSIETCS C MOMOLLIbIO Cre-
AYOLNX OLIEHOYHbIX CPeaCTB: OTYEThI O BbINOSIHEHUM NabopaTopHbIX paborT.

Mepe4vyeHb TeM nabopaTopHbIX padoT

JTabopaTopHasa paboTa 1. N3yyeHune coctaBa, MHTepdeEica N 0CBOEHNE NPOrpaMMHbIX CPeACTB
BBOAA MPOEKTa M BU3yanu3auuu pesynbTaToB MPOEKTMPOBAHUS U MOAENUMPOBaAHUS B cpeae
CAnpe

JTabopaTopHas pabota 2. PaspaboTtka CTpyKTypbl NpoekTa Ha s3blke VHDL

JTabopaTopHasa paboTta 3. PaspaboTka MpoeKkTa CUHXPOHM3MPYEMOro nepeaHum dgpoHTom D
Tpurrepa Ha a3blke VHDL

JTabopaTopHasa paboTta 4. MogenMpoBaHMe CUHXPOHU3MPyeMOro nepeaHum poHTom D Tpur-
repa Ha a3bike VHDL

JTabopaTtopHaa paboTta 5. PaspaboTka npoekTa CUMHXPOHU3UPYEMOro nepegHum poHTom T
Tpurrepa Ha a3blke VHDL

JTabopaTopHasa paboTta 6. MogennpoBaHne CUHXPOHU3NPYEMOro NepeagHuUM poHToM T Tpurre-
pa Ha a3blke VHDL

JTabopaTopHasa pabota 7. Pa3paboTka npoekTa CUHXPOHU3MpyemMoro nepegHum cpoHtom JK
Tpurrepa Ha a3blke VHDL

JTabopaTopHasa paboTta 8. MogenMpoBaHMe CUHXPOHU3NPYEMOro nepeaHum poHToM JK Tpur-
repa Ha a3bike VHDL

JTabopaTopHas paboTta 9. PaspaboTka npoekta napannenbHoro permcrpa

JTabopaTtopHas paboTta 10. PaspaboTka npoekTa nocnegoBaTesibHOro permcrpa

JTabopaTopHas pabota 11. PaspaboTka npoekta Tononornnm gyHKUMOHanLHoro 6roka

[na Tekywero KOHTPOMs ycneBaemMoCTM WMCMNONb3yeTCs YCTHbIA OMNpOC, OTYETbl O Xo4e
BbINOSTHEHNS NabopaTopHbIX paboT, HA OCHOBE KOTOPbLIX BbICTABNSAETCA NpeaBapuTerbHas
oLeHKa 3a4YmeHOo/He3a4meHo.

Kputepun npegsaputenbHon oueHkM paboTbl oby4vatolmxcs, KOTOpble COOTHOCATCS C
YPOBHSIMU CPOPMUPOBAHHOCTN KOMMNETEHLINNA:
- «3a4YmeHOo» BbICTaBMSETCS NPy NOSIHOM COOTBETCTBMM paboTbl 0byyatoLerocsa BCEM BbllLe-
yKa3aHHbIM nokasatensmMm. CooTBETCTBYET BbICOKOMY (YriybrnéHHOMY) YpOBHIO CCOOPMUPOBAH-
HOCTW KOMMNETEHLMI: KOMNEeTEHLUMM CHOPMMPOBaHbI NONTHOCTBLIO, MPOSBAIOTCA U UCNOSb3YHTCA



cucTemMaTU4eckn 1 B nonHoM obbéme. [laHHbIN ypoBeHb 0b6si3aTeneH AN BCEX OCBanBAOLLMX
ornor;

- «He3a4YmeHo» BbICTaBIISIETCA B Crlydae HECOOTBETCTBUSA paboTbl oby4vatowierocst Bcem Tpeby-
eMbIM MoKasaTensm, HeEOpPraHM30BaHHOCTU, 6€30TBETCTBEHHOCTM N HU3KOIO KayvecTBa paboThbl
npy BbINOSTHEHUWN 3a4aHUN, NPeLYyCMOTPEHHbIX paboden NporpamMmmon AMcumnniunHel «lMpoektu-
POBaHWNE MHTErparnbHbIX CXEMY.

YpoBeHb
Kputepun oLeHnBaHUSA KOMMNETEHL M chopmmpo- LWkana
BaHHOCTU npegBapuTerb-
KoMneTeHL i HbIX OLEHOK
O6yvarowminca B NOSIHON Mepe BnageeT MOHATUMHbIM annapa- | [MoBbieHHbIN, 3aumeHo
TOM OaHHOM 06nacTy Haykm (TeopeTU4eckKumMn ocHoBamu Auc- | 6a3oBbil, NO-
UMNAnHBL), cnocobeH  MnnlcTpupoBaTb OTBET NpumMepamu, pOroBbii
dakTamMu, OaHHBbIMW HAY4YHbIX MCCREeOoBaHUA, NPUMEHATb Teo- YPOBHM

peTudeckne 3HaHus Ansi BbINOMHEHWUs nabopaTopHbiX paboT u
NHAMBUAYANbHbIX 3a4aHWN

OTBET Ha KOHTPOSIbHO-U3MEPUTENBHLIN MaTepuarn He COOTBET- - HesaumeHo
CTBYeT NMobbIM TPpEM U3 nepedncneHHblx nokasarenen. Oby4a-
OLLMIACS OEMOHCTPUPYET OTPbIBOYHbIE, hparMeHTapHble 3Ha-
HWs, JonyckaeT rpyoble ownbkM Npu BbINONHEHMM nabopaTop-
HbIX paboT U NHAMBMAYANbHbIX 3ag4aHUN

Tekyllas aTTectaums NpoOBOAUTCHA B COOTBETCTBMM C [lonoxeHneM O Tekyllen attectaumm
obyvarowmxca no nporpaMmmam Bbiclero obpasoBaHna BopoHEXCKOro rocygapCTBEHHOMO yHU-
BepcuTeTa. Tekywas atrecrtaums NpoBoanTcs B oOpMe YCTHOro onpoca Mo BONpocam K 3a4eTy
C ydeToM npeasapuTesibHOMN.

20.2 NMpomexyToyHana aTrecTauus

[MpomexyToyHasa aTTecTaumnsa no AUCUUNIIMHE OCYLLECTBIISIETCHA C NOMOLLBbIO CrieayroLmx
OLIEHOYHbIX CPEACTB:
lNMepe4yeHb BONPOCOB K 3a4eTy

1. Bugbl n cnocobbl NpoekTMpoBaHUst BONbLUMX U CBEPXDOMbLUMX MHTErpasibHbIX cxem. AB-
TOMaTu3aums NPoeKTUPoBaHUS. ABTOMATU3NPOBAHHbIE UHTENPUPOBAHHbIE Cpeabl MPOeK-
TUPOBaHUA.

2. OTanbl NPOEKTUPOBaHUSA N BO3MOXHOCTM UX aBToMaTudauuun. Bonpocsl adeKTUBHOCTH
aBTOMATU3NPOBAHHOIO NPOEKTMPOBAHWS.

3. BbnoyHo-nepapxmyeckum nNoaxon K NPOEKTUPOBAHMIO CITIOXHbIX cucTeM. Bocxopsdiiee u
HUCxoasiwee npoekTupoBaHme. Cxema npouecca MNPOEKTUPOBAHUS HA KOHKPETHOM
nepapxm4eckom ypoBHe.

4. BO3MOXHOCTM COBPEMEHHbIX CUCTEM aBTOMATU3NPOBAHHOIO npoekTupoBaHus. Oblwme
ceegeHus o CAIP. Ctpyktypa u npuHumnbl noctpoenus CAIP. MNoacuctembl CATP.

5. TexHunyeckoe, maTemaTudeckoe, NPorpammHoe, NUHIBUCTUYECKOE, WHMOPMaLMOHHOE,

opraHu3aumoHHoe, Metogudeckoe obecnederHne CATP.

MprHUMNbI NPOEKTMPOBaHNST 6a30BbIX JTOMMYECKNX S1EMEHTOB.

CAINP Cadence.

CAIP Quartus Il.

. CAIP TCAD.

10.CATIP . Mentor Graphics.

11.Co3paHue npoekta Ha a3bike VHDL. OCHOBHble npaBuia OnNMCaHUA BXOOHOMO SA3blKa.
CTpyKTypa npoekTa.

12.0nucaHne nHtepgenca obbvekra npoekta (entity).

©oNO



13.0nucaHne apxutekTypbl 06bekTa npoekTta (architecture).

14.0OnepaTtop npotecca (process).

15.MepemeHHble 1 curHanbl.

16.Jlekcuyeckune anemeHTbl VHDL. CkansapHble TUnbl 4aHHbIX. COCTaBHbIE TUMbI OAHHbIX.
17.MocnepoBaTtenbHble onepaTopsl.

18.MMapannenbHble onepaTopbl.

19.Moanporpammeil.

20.bubnmnotekn n nakeThbl.

21.CTunum onucaHnsi NPOEKTOB.

22.KoHe4YHble aBTOMATHI.

23.CocTosiHMe aBToMaTta. BHyTpeHHWe 1 BHeLWHNe nepeMeHHbIe.

24.AsTomat Munnu.

25.AsTomMart Mypa.

26.Cnocobbl onncaHnsa KOHEYHbIX aBTOMAaTOB.

27.C1HTE3 KOHEYHbIX aBTOMATOB HA OCHOBE XapaKTEePUCTUYECKMUX YPaBHEHWI TPUITEPOB.
28.CUnHTE3 KOHEYHbIX aBTOMATOB METOAOM CroBapHbIX Npeobpas3oBaHUi.
29.PeructpoBble ycTponcTaa.

30.MapannenbHble perncTpsol.

31.MocnepoBaTenbHbIE PErUCTpblI.

32.CyeTumkm.

33.MNocnepoBaTenbHbie CHETYUKN.

34.MNapannernbHble CYHETUYNKMN.

35.eHepaTopbl KOAOB.

36.[eHepaTopbl HA OCHOBE CHETYNKOB.

37.eHepaTopbl HA OCHOBE CABUIOBLIX PErNCTPOB.

38.lMepexon k reomeTpuyeckon nHdopmauun. CBUNC tnna BeHTUNbHON MaTpuLbl.
39.CBUC Ha cTtaHgapTHbIX Bnokax.

40.0rpaHn4eHnst Npu NPOeKTMpoBaHUM Tononorun. Kputepum kayecrtea Tonosiornu.
41.3apgauu pasgeneHus u rpynnmpoBaHuns. AnropuTMbl pasgeneHus/rpynnmpoBaHus.
42.3apava pasMelleHns. KoHCTPYKTUBHbIE U UTEPALMOHHbIE METOAbI pa3MeLLEHWS.
43.3apava TpaccupoBku. Metoabl rnobansHON TPaCCUPOBKM.

44.MeToapbl MHANBMAYaNbHOW TPACCUPOBKMW.

45.MeToAbl KAHaNbHOW TPACCUPOBKW.

OnucaHue TexHonornm npoeeneHus npome)KyTquoﬁ aTTecTauummn

MpomMexyToyHas aTTecTaumst nNo AUCUMNNUHE — 3a4eT. B npunoxeHue K AMNNOMY BHO-
CUTCA oLieHKa 3aumeHo. MNpomMexyToyHasa aTTecTauus NPOBOAMTCS B COOTBETCTBUM ¢ lMonoxe-
HMEM O NMPOMEXYTOYHOW aTTecTauuy oGy4Yalomnxcs no nporpaMMam Bbicllero obpasoBaHus
BOpOHEXCKOro rocy4apCTBEHHOIO yHMBEpcuTeTa.

OueHka ypOBHSI OCBOEHUS AMCUMNNUHBI «[1pOEKTMpOBaHNE MHTEerpanbHbIX CXEeM» OCy-
LLeCTBNSAETCA NO CneaywmMM nokasaTenam:
- nNpegBapuTernbHasl OLEHKa KayecTBa M CBOEBPEMEHHOCTM BbINOMHEHUSA NabopaTopHbIX pa-
oorT;
- npeaBapuTenbHasa OLEHKa KayecTBa M CBOEBPEMEHHOCTM BbIMOMHEHUA WHOMBMAYaNbHbIX
NPOEKTOB;
- MONMHOTa OTBETOB Ha BOMPOCHI K 3a4eTy.

Kputepun oueHkn paboTbl 06yyaloLWmMXCs, KOTOPble COOTHOCATCA C YPOBHAMU COPMU-

POBaHHOCTN KOMMETEHLMN:
- «3@4YmeHO» BbICTaBMAETCA NPU NONIHOM COOTBETCTBUM paboTbl 00y4aloLLErocs He MeEHee Yem
ABYM BbllleyKa3aHHbIM Mnoka3atensam. CooTBETCTBYET  BbICOKOMY (YrnyOnéHHOMY) YpPOBHHO
cthopMMpPOBaAHHOCTN KOMMNETEHLMIA: KOMMNETEHLNN COPMNPOBAHbLI MOMHOCTBLIO, MPOABNATCS U



NCNONb3yITCA CUCTEMATUYECKN U B NONTHOM 06bEMeE. [JaHHbIN ypoBEHb obA3aTeneH Ans Bcex
ocsauBatoLmx OMOrt;
- «He3a4YmeHo» BbICTaBIISIETCA B Crlydae HECOOTBETCTBUSA paboTbl oby4vatowierocst Bcem Tpeby-
eMbIM MokKasaTernsiM, HeopraHM3oBaHHOCTK, 6€30TBETCTBEHHOCTU U HU3KOro kayectsa paboThbl
npy BbINOSTHEHUWN 3a4aHUN, NPeayCMOTPEHHbIX paboyven nporpaMmmon gucumninuHel «lMpoekTu-
pOBaHWE MHTerpasibHbIX CXeM».

®akT HeBbINONMHEHMA TpeboBaHUN, NPEabABNSEMbIX K CTYAEHTY NpU OCBOEHMU AUCLU-
NNuHbl «MpoekTupoBaHMe MHTErpasnbHbIX CXeM» U OTPaXEHHbIX B BblLUENEPEeYNUCIIEHHbIX KpU-
Tepusax, PukcnpyeTcs B BE4OMOCTU OLLEHKOWN He3a4ymeHo.

Ecnu cTyaeHT He ocBavBaeT AUCLMNIIMHY B YCTAHOBMIEHHOM MporpaMmmon obbeme un B
CpOKW, onpeaeneHHble rpadukom y4ebHOro npouecca, OH He AOoMycKaeTcs K MPOMEXyTOYHOW
aTTecTtauuu no gaHHomy Buay y4ebHon paboThbl.



