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Pabouas nporpamma aucuumianabl(Moayis) «[IporpaMMHbie cpefcTBa MPOEKTUPOBAHUS
3JICKTPOHHBIX YCTPOHCTBY /cocT. I'.A. MycradaeB— Hanpuuk: KbI'Y, 2023,18 c.

PaGouas mnporpamma IUCHUIUIMHBI (MOIyNs) TpedHa3HAYeHa I TPeroaBaHUs
TUCIUTUIMHBI(MOIYIIsI) BapuaTuBHOW dactu b1.B.21 ctynmentam o4HON (opMBI 00yuYeHUS TO

HarpasieHuto noarotoBku 11.03.01 - Pagmorexnuka, oOyvarouumes 4 roma, B 7 cemecTpe,

4kypca.

Pabouass mporpamma coctaBieHa c¢ yuyeroM @DenepanbHOro 00pa3oBaTENbHOTO CTaHAAPTA
BBICIIIETO 00pa30BaHUs Mo HampasieHuio noarotoBku 11.03.01 PagunorexHnka yTBEpKACHHBIM

npuka3oM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit ®enepamuu or 19.09.2017 Ne
931.
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1.Lenp 1 32141 OCBOCHHUSI TUCITUTUTHHBI(MOYTIS ) cev e ve et eneeeeeneaneeaeaneananns

Lenp wu3ydeHue IUCHMIUIMHBI(MOIYJIS): HM3YYEHHE OCHOB CPEJICTB MPOECKTUPOBAHUS
(GYHKIIMOHATIBHO-IOTHYECKOTO, KOHCTPYKTOPCKOTO u TEXHOJIOTMYECKOTO YpPOBHEH
IIPOEKTUPOBAHUS PAAMONVIEKTPOHHBIX  ycTpoiictB (POY) wu anmaparypel, opraHuzanuu
COOTBETCTBYIOIIETO0 MAaTEeMAaTUYECKOT0, JIMHIBUCTUUECKOTO HH(POPMAIIMIOHHOTO U MPOrPaMMHOTO
o0ecreyeHusl.

3amaul M3y4YeHHE JUCUUIUIMHBI (MOXYJIA): TOJy4YeHHE OCHOBHBIX  CBEACHHMHA O
NPUHIUIAX TOCTPOEHUS CHCTEMbl aBTOMATHU3UPOBAHHOTO IPOEKTUPOBAHUS, BUJIaX
o0ecrieueHns, 0COOEHHOCTSIX OPTaHU3aINH MIPOIECCa, MAPIIPYTOB U MPOTPaMM MTPOSKTHPOBAHUS
AJIEKTPOHHBIX YCTPOICTB, MOAEISAX KOMIIOHEHTOB AJIEKTPOHHBIX CXEM.

W3ydeHne qUCUMILTMHBI HAIIPABIEHO HA MOJATOTOBKY CHEIMAIUCTOB, CIOCOOHBIX pEIIaTh
npo0JIeMbl, BOZHUKAIOIINE TPU SKCIUTyaTaI[MH U3/IeNTUil 3JIEKTPOHHONW TEXHUKH C yUYETOM
o0JacTH, TUMOB U 3aJ1a4 MPo(ecCUOHAIBHOMN 1eATEeIbHOCTH B COOTBETCTBHUHU C
npodecCHOHAIBHBIMU CTaHIapPTaMU:

06.005 «CrenuamucT 1O SKCIUTyaTallud PaJUuOdJIEKTPOHHBIX CPEACTB (MHXKEHEp-
AJIEKTPOHMK)», YTBEP)KIEHHBIM NpHKazoM MuHHCTEpCTBA TpyJda M COLMAIBHOM 3alUThI
Poccutickoit @eaepanuu ot 31 mrons 2019 roga N 540n (3apeructpupoBan B Muntocte PO 28
asrycra 2019 rona, peructpaunonssiii N 55756).

40.058 «HWuxeHep - TEXHOJOT MO MPOU3BOJACTBY H3ACIUNA MHUKPOIIEKTPOHUKNY,
YTBEPXKACHHBIA IMpHUKa3oM MUHHUCTEpPCTBA TpylJa M COLUAIbHOM 3amuTel Poccuiickou
®enepanun ot 03.07.2019 1. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 1. Neo
55439).

2 Mecro nuctumunbl(Moayns) B ctpykrype OITOIT BO

JlucuuiuinHa BKJIIOYEHA B BapUATUBHYIO YacTh AUcUUIUIMH Onoka 1, B1.B.21 ydeGHOro
iaHa oOydeHus: mo HampasieHuto noaroroku BO 11.03.01 PagmorexHuka - npoduib
«HTEerpupoBaHHbIE CUCTEMBI 0€300aCHOCTUY.

[Tpu ocBOCHUU JUCIHUILTUHBI 00YYAIOIIUNACSA CMOKET YaCTUYHO TIPOJAEMOHCTPUPOBATH
crnenyromme 0600meHHbie TpyaoBbie GyHKIMH (OTD):
— JKcnayaTaums paamoaneKkTPoHHOM annapaTypbl (NnpodeccnoHanbHbiM cTaHaapT 06.005
«Cneumannct no aKcnayataumm pagmo3/1eKTPOHHbIX CPeACTB (MHXKEHEP-3NEKTPOHMK)Y,
Kog, B, ypoBeHb KBannduKkauum -5);
— Pa3paboTka egMHUYHbBIX TEXHONOTMYECKUX NPOLLECCOB U PEKOMEHAALMI NO YCTPAHEHUIO
n npegynpexaeHuvto 6Hpaka B NPOM3BOACTBE  M3AENUA  MUKPOINEKTPOHUKMU
(npodeccmoHanbHbIM  cTaHgapT 40.058 «WHxKeHep - TexHonor Mo MNPOW3BOACTBY
N34eNNN MUKPOIEKTPOHUKINY, KOA, B, ypoBeHb kBannduKauum -6);
JucrumninHa 6a3upyeTcs Ha 3HAHUU TaKUX JUCIMIUIMH Kak: HHPOPMATHKA, CXEMOTEXHHUKA
W 3HAaHMS OCHOB QITOPUTMHU3aLMM U MPOrpaMMHUpOBaHUs, apxXuTektypel 2OBM wu
BBIUMCIUTEIIBHBIX CUCTEM,
3 TpebGoBaHus K pe3yJbTaTaM OCBOCHHS JUCITUTUTAHBI(MOTYJIS)
Brinmyckauk qomkeH o61agaTh CIeIyOMMA MPOQPECCHOHATBHBIMA KOMIICTCHITUSIMU:
ITIKC-3 Cnoco0eH npoBOANUTH aHAIU3 IPUYHMH Opaka MpU U3rOTOBICHUU U3IEIUN
MHUKPODJIEKTPOHUKH U JAaBaTh PEKOMEHIAINH 10 UX YCTPAHCHUIO U TIPEAYTIPEKIECHUIO.

KO)] N HAUMCHOBaAHUC I/IHIlI/lKaTopOB JOCTHKCHUA KOMIICTCHIINH .
[TKC-b.3.3 Cnocoben mpennarate BHECEHUE U3MEHEHHH B TEXTPOIIeCC.



B pesynbraTte n3ydeHus JUCHUIUIMHBI CTYICHT JOJKEH:
-3HaTh: METOJbl OLEHKU IPUIOJAHOCTH M BOCIHPOM3BOAUMOCTU TEXHOJIOTMUECKHUX IPOLIECCOB
IIPOU3BOJACTBA U3JIEIUN MUKPOIEKTPOHUKH.
-YMeTh: ONpeneiaTh NIPUYMHBI OTKJIOHEHHUS TapaMETPOB FOTOBOIO U3/EIINS OT 3aJaHHBIX;;

-BnaneTs: BBIABICHUMEM M YCTPAaHEHUEM IIPUYMH OTKIOHEHHUS NapaMeTPOB TEXHOJOTHYECKHUX

orepanuii OT 3aJJaHHbBIX.

4. ConepxaHue U CTPYKTypa AUCIUTUIMHBI (MOTYIIs)
Tabnuna 1. Cogepxanue AUCHUILTUHBI (MOAyns) «lIporpammHbIe cpeicTBa MPOEKTUPOBAHUS
DJIGKTPOHHBIX YCTPOICTBY MEPEeUeHb OLIEHOYHBIX CPEJICTB U KOHTPOJIUPYEMbIX KOMIETCHIIHA

Kon Hanmenosa
Ne HanmenoBanu KOHTPOJI .
i e Conepxanue pasaena pyeMon OLEHOUHOT
paznena/ TeMBbI KOMITETEH
0 cpencTBa
U1
1. | Cucrembl Maremarnueckue MOJEIIH koMrioHeHTOB | IIKC-3
aBTOMATHU3MPO | DJIEKTPOHHBIX cxeM: MeToael MOdydeHUs U
BaHHOTO UACHTUDUKAIIMA ~ MOJeINei KOMITOHEHTOB.
IpoeKTHpoBaH | KOMIIOHEHTHBIE M TONOJOTHYECKUE YpPaBHEHUS. K, T,JIP
us Anroput™m (HopMUpOBaHHSI CXEMHBIX ypaBHEHHI
METOJIOM Y3JI0BBIX MIOTEHLIAAJIO0B.. MeTo 1Bl
MOJIEJTUPOBAHUS CXEM.
2.| YpoBHH u | OcHOBHBIE STallbl tonosnoruueckoro | IKC-3
JTarnbl MIPOEKTUPOBAHMSI: KOMIIOHOBKA, pa3MeEIIeHHeE,
KOHCTPYKTOPC | TPacCHUpPOBKa. MaremaTtnueckue MOJIENH
KOT'0 KOMMYTAallUOHHBIX ~ CXeM M MOHTa)XHOTO K.TJIP
IIPOEKTUPOBAH | IPOCTPAHCTBA. AJTOPUTMBI  pELICHMs  3ajadu: Y
us pa3zbueHue, MOKPhITHE, TUIIU3ALMUS, Pa3MEILEHUS..
IlocTanoBka ¥  METOHNBI  pEIIEHUS  3aJa4u
TPACCHUPOBKHU COCTMHEHUMN.
3.| CoBpemeHnHble | OYHKIMOHAIBHOE u ¢ynkuuonansHo- | MKC-3
CUCTEMBbI Jorudeckoe npoekrupoanue. KoMOuHaIMOHHBIE
aBTOMATHU3UpPO | U IOCIIEJOBATEIbHBIE cxembl, Mopenu
BaHHOTO JOTUYECKUX AJIEMEHTOB. MonenupoBanue
NPOEKTHPOBaH | LU(PPOBbIX cxeM. CHHTE3 TEeCTOB Jii KOHTPOJI K TJIP.PK
us 1M (pPOBBIX YCTPOMCTB. Opranuzanus e
IPOrPpaMMHBIX KOMILJIEKCOB  (DyHKLMOHAIBHO-
Joru4eckoro mnpoexktupoBaHus. CoBpeMEHHbIE
CHUCTeMBbl  (PYHKLHOHAJIBHOTO MPOEKTHUPOBAHUS
POY, ocHOBHBIE HallpaBJIEHUs UX PA3BUTHUSI.

pabotsl (JIP), pybexnsiii koutpons (PK), tectuposanue (T).

CtpykTypa AUCHUTUTHHBI(MOIYJIsS)

3JIEKTPOHHBIX YCTPOUCTB

«ITporpammuble CcpencTBa

B rpade 5 mpuBomsTcs mmaHWpyemble (OPMBI TEKYIIETO KOHTPOJISA: J1ab0paTOpHBIC

IIPOCKTUPOBAHUA

Tabnuna 2. O0mas Tpy10€MKOCTh TUCHUIUIMHBI COCTaBIsIeT 3 3aueTHbIX eAuHuL( 108yacos)

Bun paGotsr TpynoeMKOCTb, 4aCOB
7 cemecTp Bcero
O01mas TpyJ0eMKOCTh(B dacax) 108 108




Bun pabotsl Tpy10eMKOCTB, 4aCOB
7 cemecTp Bcero

KonrakTHas padora(B yacax): 42 42
Jlexuuu (JI) 28 28
JlaGopatopubie pabotsl (JI3) 14 14
CamocrositenpHas paborta(B yacax):: 57 57
CaMocToATEIbHOE N3YUYEHUE PA3/EIIOB 48 48
Kontponbnas padota (K)
[loaroroBka 1 NpOX0oXkACHUE MPOMEKYTOUHON 9 9
aTTecTaluu
Bua npomexyTO4HOM arTecTaluu 3a4eT 3a4eT

Ta6mmual3. JIEeKIIMOHHBIE 3aHATHS

Ne n/nn Tema
! [IpoektupoBanue, kinaccudukaius U oOcHOBHbIe CTpyKTypel CAIIP, merombl
MapaMeTPUUECKOr0 U CTPYKTYPHOIO CUHTE3a MTPOEKTHBIX PEIICHUM. .
) Mopenu u MeToAbl I aHAJIM3a MPOEKTHBIX PEIICHUHA PA3IMYHBIX MEPaApPXUUYECKHUX
YPOBHEH U OCOOEHHOCTH MaTEMAaTHUYE€CKOTO MOJICTUPOBAHMUS.
Metonsl  QopmanuzaniMM  CTPYKTYPHOTO  CHHTE3a , aHalIW3  aJrOpUTMOB
3 MIPOEKTUPOBAHMSI AJIEKTPOHHBIX YCTPONCTB U (HhOpMHpOBaHUS MOAENeH OCHOBHBIX
KOMIIOHEHTOB 3THX YCTPOMCTB.
4 [IpoekTupoBaHue YCTPOWCTB SJEKTPOHUKU C HCIOIb30BaHHEM (YHKIIMOHATIBHBIX
npeoOpa3oBaTeei.
5 KOHCTpYyKTOPCKO-TEXHOJIOTHYECKOE MPOEKTUPOBAHUE ITIEKTPOHHBIX YCTPOMCTB
Tabmuna 4. JlaGopaTtopHbie pabOThI
Ne n/mt
Tema
1 MopennpoBanue muPpoBEIX ycTpoiicTB B Design LAB
) MonenupoBanue paboTsl aHanoroBeix cxeM B makere ELECTRONICS WORKBENCH
3 MognenupoBanue padots! nudpobix cxem B makere ELECTRONICS WORKBENCH
4 MopenupoBanue padoTel cMemaHHbIX cxeM B makere ELECTRONICS WORKBENCH
s ABTOMaTH3MPOBaHHAsI pa3pabOTKa TOMOJIOTHUH MMEYATHOHN TIATHL;, pa3MelIeHue KOMIIOHEHTOB

" TpaCCHpOBKa COG,E[I/IHGHI/Iﬁ

Tabmuma 5. CaMocTosTeNNbHOE N3YYCHUE Pa3 OB JUCIUTUIAH

Ne
Bonpocsl, BBIHOCHMBIE Ha CAaMOCTOATEIbHOE U3yUEHHE
Makpomoaenu wuHTerpaibHbix MukpocxeM (MMC), omepammonHbIX ycunutened (OVY),
1 JIOTUYECKUX JIeMEeHTOB (JID).
) CrarucTuyeckoe MOJENHPOBAaHHE CXeM. MeTonsl MOIETHPOBAHUS CXEM OOJIBIION
Pa3MepHOCTH.
MaTeMaTndeckye  MOLEJM  KOMMYTALMOHHEIX CXEM M  MOHTaXHOTO
3 NPOCTPaHCTBaA .
4 Crartnyeckue U JUHAMHYECKUE PUCKH COOEB.
5 OO0paboTKa U IpeICTaBICHUE PE3YILTATOB MOJICITHPOBAHUS.




6 CHHXpOHHBIE U ACHHXPOHHBIE MO/IEIIH.

7 Nurerpupoanusie CAIIP. Konmenims napamieTbHOTO TPOSKTHPOBAHUS.

5. OueHouHble MaTepHalibl AJsl TEKyIIEro U pyOekKHOro KOHTPOJS YCIIEBAEMOCTH H
MIPOMEKYTOUHOMN aTTECTALIMKU

5.1.Kos10KBUyM
B cemecTpe mpoBoasATCs 3 KOJUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS TI0 8 OAJITIOB KaXK I,

5.1.1.Bomnpockl, BEIHOCUMBIE Ha KOJUIOKBUYM
(konTpOsMpyemblie kKomneTeHuu ITKC-3)
[TepBblii KOJUIOKBUYM

1. O6mue ceenenns o CAIIP: moacucTeMsl, BUABI 00eCIICUEHHIA.

2. CxeMoOTexHUYECKOE NpoeKTUpoBaHue. OCHOBHBIE IOHATHUS U ONPEACICHHUS,
MPUMEHSIEMbIE Ha 3TAe CXEeMOTEXHUYECKOTO TPOCKTUPOBAHMUSL.

3. MaremaTuyeckue MO KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM:

he

MeToap! nmoydeHus: 1 UACHTUPHUKAILMHA MOJIesield KOMIOHEHTOB. KOMITOHEHTHBIE 1
TOMOJOTHYECKHE YPABHEHHUS.

Anroput™ (opMHUPOBaHMSI CXEMHBIX YPaBHEHHUI METOI0M Y3JIOBBIX IOTEHIIMAJIOB.
MeToapl MOIETUPOBAHUS CXEM.

MonenupoBaHue CTaTUYECKUX U JTMHAMUYECKUX PEKUMOB.

YPOBHH U 3TaINbl KOHCTPYKTOPCKOTO MPOEKTUpOBaHus POY.

Tomnonornueckoe NPOEKTUPOBAHUE.

= 0 0 oW

0. OcHOBHBIE ATAMbI TONOJOTUYECKOTO MPOEKTUPOBAHUS: KOMIIOHOBKA, Pa3MEIICHUE,
TpPacCUpOBKaA.
BTtopoii koimokBruyM
11. Marematuueckue MOEIN KOMMYTAllMOHHBIX CXEM M MOHTaKHOTO IPOCTPAHCTBA.
12. KoMmioHOBKa.
13. TlocTaHOBKa W alNTOPUTMBI PEIICHUS 3a/1a4: pa30HeHHE, IOKPHITHE, THITU3AIINS.
14. TlocTaHOBKA M aNTOPUTMBI PEUICHHUS 33141 Pa3MEIECHUsI.
15. TlocTaHOBKA M METO/BI pELICHUS 33a4U TPACCUPOBKH COSAMHEHUN.
16. BonHOBOI anroput™, KaHajlbHas TPacCUPOBKa
17. OueHka KOHCTPYKTUBHBIX XapaKTEPUCTUK U Hale)KHOCTH POY.
18. MaremaTnueckue MOJIENN aHalIn3a KOHCTpyKuuid POY
19. Opranuzaiusi IporpaMMHBIX KOMIUIEKCOB CXEeMOTEXHUYECKOTO MTPOCKTUPOBAHHUS.
20. OyHKIHOHATBHOE U (DYHKIIMOHAIBHO-JIOTHYECKOE MPOESKTUPOBAHNE.
21. Jlornyeckoe MPOEKTHPOBAHUE TU(PPOBBIX YCTPOUCTB.
Tperuii KOJIIOKBUYM
22. OcHoBHBIE 3a1a4i. KOMOMHAIIMOHHBIE U TIOCTIEI0BATEIbHBIE CXEMBI
23. Mogenu JTOTHYeCKHUX 3JIEMEHTOB U y3JI0B
24. MonenupoBaHue HU(PPOBBIX CXEM.
25. CuHXpOHHOE MOJeNHpOBaHre. MHOTO3HauYHOE MOJIETUPOBAHUE.
26. MeTtoabl petieHus! CUCTEM JIOTHUECKUX YPABHEHU.
27. Cunte3 cxeM HUu(pOBBIX YCTPOHCTB.
28. CuHTE3 TECTOB /I KOHTPOJIS IU(PPOBBIX YCTPOUCTB.



29. Opranm3anys MpOrpaMMHBIX KOMIUIEKCOB (DYHKITMOHAIBHO-JTOTHYECKOTO

MPOEKTHPOBAHHUS.

30.

HaITpaBJICHUA UX pPa3BUTHUSI.

CoBpeMeHHbIE cUCTEMbI (PYHKLMOHAIBHOTO NMpoeKkTupoBanus POY, ocHOBHBIE

31. OcHOBHBIE TOHATHS U OIIPEACIICHUS, IPUMCHACMBIC HA 3TAIIC CXEMOTCXHUYICCKOT'O

IMPOCKTUPOBAHUA
Pexomenpamumu IIpU NMOATOTOBKEC K KOJUIOKBUYMY

e 1popadoTaTh KOHCHEKTHI JEKLIUN IO BOIPOCaM KOJIJIOKBUYMa;

¢ [IPpOYUTATb OCHOBHYIO U JOIIOJIHUTCIIbHYIO JIUTCPATYPY, PCKOMCHIOBAHHYIO 1O

HN3y4aCMbIM BOIIPpOCAM;

® OTBCTHUTH HAa BOIIPOCHI KOJUIOKBHUYMA,

® [IPpH 3aTPYAHCHUAX, IPOKOHCYJIBTUPOBATHCS C IPCIIOJAABATCIICM.

Kpurepun onieHuBaHus

Onenka

HeynoBnerBopuren | y10BIETBOPUTEID XOpOLIO OTJIMYHO

BHO HO 6 6anoB 8 b6anioB

2 bayuta 4 Gasna
Crynenr He 3Haer | CTyneHT Crynent xopouio | CTygeHT B IOJIHOM
3HAYUTEIBHON MTOBEPXHOCTHO 3HaeT  Marepual, | oobeme 3HaeT
4acTW  BOIPOCOB, | 3HA€T  BOMPOCHI | [PaMOTHO ¥ IO | MaTepHual, I'paMOTHO U
JIOTTyCKaeT KOJUUIOKBUYMa, CYILLECTBY H3JIaraeT | MO CYyIIECTBY M3JIaraer
CYLIIECTBEHHbIE JIOIMyCKaeT ero, JOMycKas | ero, He  JOmycKas
OIIMOKK B OTBETaxX | HETOYHOCTH B | HEKOTOpbIE CYILIECTBEHHBIX
Ha BOIPOCHI OTBETE Ha BONPOC | HETOYHOCTHU B | HETOUYHOCTEH B OTBETE
OTBETE Ha BONPOC | Ha BOMIPOC.

5.2.06pa31bl TECTOBBIX 3aJJaHUN
(xonTponupyemas komnereHius [KC-3)
OCHOBHOI 0COOEHHOCTBIO aBTOMATH3UPOBAHHOTO MTPOSKTUPOBAHUS SIBIISAETCS TpeOOBaHHE:
+: 6e31eeKTHOCTH BBIITOJTHEHUS TPOCKTHBIX PadoT
-1 YMCHBIIICHHE CPOKOB MTPOEKTHPOBAHHUS
-: CHIDKCHHE CTOUMOCTH PabOTHI
S: OOHapy>keHHe U UCIIPABIIEHUE OLIUOOK, JOIMYIIEHHBIX IPU IPOEKTUPOBAHUU, TPEOYET:
+: 3HAUUTEJBHBIX YCHINNA pa3paOOTINKOB
+: HEMPOM3BOUTEIHHBIX PACXOI0B

+: 3aTpar BpeMeH!

-1 pa3paboTKy TeCTOB ()yHKIIMOHAIBEHOTO KOHTPOJIS
S: C yBenu4yeHHeM CTENeHH HHTETPALUU CXEM:

+: OTHOLIEHHUE YUCIIA BHIBOJIOB K YHCITy KOMIIOHEHTOB HA KPUCTAJLIE YMEHbBIIAETCS
+: yCIOXKHSIETCS 3a/1a4a TECTUPOBAHUS
-! YBEJIMUMBAETCS OTHOIIEHHUE YKCIIAa BEIBOJOB K YHCITY KOMIIOHEHTOB Ha KpHUCTaslIe
S: HexoTopbie 0COOEHHOCTH CXeM Kak 00BEKTa MPOSIBISIFOTCS HA dTamax:

+: TOMOJOTUYECKOTO MPOEKTUPOBAHUS

+: U3rOTOBJICHUS
+: DKCIITyaTanuu




- MOJACIMPOBAHUSA

e 7 N S S

. 7 U Sy

t A+t

: Hayim4me napa3uTHBIX eMKOCTEH COSIMHUTEIBHBIX TPOBOIHUKOB B TOTIOJIOTUU CXEM:
: PUBOJIUT K BPEMCHHOH 3aJICP)KKE CUTHAJIOB

: TIOSIBJISICTCSI COCTSI3aHUE CUTHAJIOB

: TIOSIBJISIFOTCST PUCKH COOST

: IOSIBIISIFOTCS] HCKYKCHHST (DOPMBI UMITYJIBCOB

: oOecIieYrBacT MOBBIIMIEHUE OBICTPOICHCTBUS

: K necrabunmsupyromum GpakTopaM, BIUSIONIMM Ha pabOTy CXeM, OTHOCSITCS TaKkKe:
: I3MCHECHHE TEMIIEPATyPhl OKPYKAIOIEH Cpebl

: KoJieOaHMsI HANPSHKCHUST HICTOUHUKOB MTUTAHHS

: BHCIITHUE HATPY3KH

: mapamMeTpsl QYHKIIMOHATLHOTO TECTUPOBAHHUS

: KOJIMYECTBO BHYTPCHHHUX BEHTHIICH

: Tomosoruyueckoe pelieHre BEIONPAETCsl Ha OCHOBE:

: IPUHIIHIIA PeaTH3AIHH

: IOBEJICHYECKOTO OTMCAHUS KPUCTAILIA

: OTIMCAHMSI TEXHOJIOTHYECKHX MPOIECCOB

: [ToTHOCTBIO 3aKa3HOE UCTIOTHEHUE CXEM BBIOMPAETCS KOT1a:

: HeOOXO0IMMO MHHUMH3HPOBATH pa3Mephbl KpUCTAILIA

: He ONTHMaJbHa B BapuaHTe moiy3aka3zHbix UC

: HEOOXO0IUMO peann30BaTh PYHKIIMIO, KOTOpas HeBbINMOJHUMA cTannapTamu NC
: HEOOXOJIUMO TIOBBICHTB OBICTPOJICHCTBHE

: [Tomy3akaszusie IC pa3zpabaTsiBaroTcst Ha Oasze:

: BEHTHJIbHBIX MaTPHII

: CTAaHAAPTHBIX SYECK

: @HAJIOTOBBIX MATPHI]

: pyHKIIMOHAIBHBIX AJIIEMEHTOB

- JUCKPETHBIX KOMIIOHCHT

MGTO,Z[I/I‘-IGCKI/IC PCKOMCHAAIIMH 11O MOATOTOBKE K TCCTUPOBAHUIO

TecTel — 3TO BOIPOCHI WM 3aJaHUs, IPEAYCMaTPUBAIOIIME KOHKPETHBIM, KpPAaTKUH,

YETKMH OTBET Ha HMMEIONIIMECS J3TaJoHbl OTBETOB. I[IpM caMoOCTOATENbHOM MOATOTOBKE K
TECTUPOBAHUIO CTYJICHTY HEOOXOIUMO:

a) TOTOBACh K TECTHPOBAHUIO, NpopadoTaTh WHGOPMAIIMOHHBIA MaTepuaia Io
aucuuruirHe. [IpoKOHCYIBTHPOBATHCS ¢ MPEMoaBaTeNieM 10 BOIPOCY BbIOOpa ydeOHOH
JIUTEPATYPBHI;

0) 4eTKO BBIICHHTE BCE YCIIOBHUS TECTHPOBAHHUsS 3apaHee. 3HaTh, CKOJIBKO TECTOB Bam
OyZeT IpeyiokKEeHO, CKOJIbKO BPEMEHH OTBOIMUTCS Ha TECTHPOBaHHE, KaKOBa cHCTEMa
OLIEHKH pe3yJIbTaTOB U T.A.

B) mpucTynas K paboTe ¢ TecTaMH, BHUMATElIbHO W JO KOHIIA MPOYTUTE BOIPOC U
npeJuiaraeMble BApHaHThl OTBETOB. BriOepuTe mpaBuiIbHbIE (MX MOXKET ObITh HECKOJIBKO).
Ha otnenpHOM sHCTKE OTBETOB BBIMUIINTE IIUGPY BOMpoca U OYKBBI, COOTBETCTBYIOIIHE
MpaBUJILHBIM OTBETAM;

I) B MpoLecCE€ PEHIeHMs KENATeJbHO MPUMEHSITh HECKOJIBbKO MOJIXOJ0B B PEUICHUH
3aJjaHus. JTO MO3BOJIIET MAKCUMAJIbHO THOKO ONEpPUPOBATh METOIaMHU PELICHHUsI, HAXO0Is
KaXKJbIi pa3 ONTUMAJIbHBIA BapUaHT.

n) ecnu Bbl BcTpeTwin 4ype3BblYaiHO TPYIHBIM 1yig Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHH Ha Hero. [lepexomure k apyrum TectaM. BepHuTech K TpyIHOMY BONIPOCY B
KOHIIE.



€) 00513aTeIbHO OCTABhTE BPEMS ISl IPOBEPKU OTBETOB, YTOOBI M30€kKaTh MEXaHUICCKUX
OIINOOK.

Kpurepun onieHuBanus

OueHka
Hey/10BJIETBOPUTETBHO YA,0BJIETBOPUTEJBHO XOpOIIO OTJINYHO
0 GaytoB 3 Oaina 4 Gama 5 OamnoB
Menee 50 % mnpaBuibHO | 50-70% npaBuJibHO | 71-85% 86-100%
BBINOJIHEHHBIX 3a/JaHUH. BBITIOJTHEHHBIX 33/IaHUH. | IPAaBUJIbHO NpPaBUJIIBHO
BBINTOJIHEHHBIX | BBIITOJTHEHHBIX
3aJlaHUH. 3aJjlaHUH.

5.3.3aganus A/ 1abopaTOPHBIX 3aHATHUHN

(xonTponupyemas komnerenuus I[NKC-3)

JIaGopaTOpHBI MPAaKTUKYM SIBJISETCS Ba)KHBIM 3JEMEHTOM OOYy4eHHs, T.K. NPHUBHUBAET
HaBBIKM CaMOCTOSITENIbHOM paboThl Ha pa3IM4YHOM JabOpaTOpHOM OOOpYJOBAaHUU U YMEHHE
HOJIb30BATHCS PA3TMYHBIMU MPUOOPAMU U HHCTPYMEHTAMHU.

[Tpumep TOBOI TabopaTopHOil paboThl «MoaenupoBaHue UPPOBBIX yCTPOUCTB
Lenbto naHHOM pabOTHI ABISETCS MOJIEIUPOBaHUE U(POBBIX ycTpoiicTB NUC
MeTtoauueckue peKkoMeH1aluu

Brimonnenue kaxxaoi 1a60paTopHOit pabOThI CKIIabIBAETCS U3 CIEAYIOLINX 3TAIOB.

1. CamocrosiTenpHasi TOATOTOBKA CTyIEHTOB K pabore. Ilepen nHagamom paboThI
CTYAEHTHl JOJDKHBI YETKO MpPEICTaBNIATh ce0e Leiab padoThl, 3HATh CYIIHOCTh OXHMIAEMbIX
pe3ynbTatoB. CTYHCHTHI, HE TOATOTOBHBINKECS K pPa0OTe K BBINOJHEHUIO pabOTHl He
JIOITy CKaIOTCA.

2. MonenupoBanue MUGPOBBIX YCTPOHUCTB. DTOT ITAIl OCYIIECTBISETCS B COOTBETCTBUU C
METOAMYECKUMH YKa3aHUSMH, KOTOpBIE COJAEp)KaTcsi B ONUCAaHMM K Kaxaol paboTe.
JlaGopaTopHBIE CTyIEHT MOXET HadaTh TOJBKO IOCIE COOECEeOBaHUS C MpENoJaBaTelieM H
MOJy4YEeHHsI COOTBETCTBYIOIIETO JIOMYyCKa.

[Ipn pabore B nabopaTopuum HEOOXOAMMO CTPOTO BBIMOJHITH BCE IMpaBUIa TEXHUKHU
0€30IaCHOCTH U YKa3aHUs MpenoaBaTesl.

3. CocraBienue or4yera o mpojenaHHON pabore. K oTueTy o BBINMONHEHHOW paboTe
HPEIbABISIOTCS Cleylolue TpeOOBaHUS:

OTueT MOMKEH CoJepKaTh HCUEPIBIBAIONINE JAaHHBIC, KaK O LEIH padOThl, TaK H O

pe3yJbTarax.

4. Tlocme mpencraBieHUs OTYETa CTYACHT JIOJDKEH HWMETh, KaK MHHUMYM,
MIOBEPXHOCTHBIE 3HAHUS [0 KOHTPOJBHBIM BONpPOCAM K paboTe, MMEIOLIUMCS B METOAMYECKUX
yKa3aHUsX, ¥ €My BBICTaBJIsIETCsl 0asul, KOTOPHIM OLIEHEHA JaHHas labopaTopHas padora.

5.4.IlpoMexxyTOouHas aTTeCcTalus
(xonTponupyemas komnereHuus [NKC-3)
CrucoK OCHOBHBIX BOTIPOCOB K 3a4€Ty



1. Oo6mme cenenns o CAIIP: momcucTeMsl, BUIBI 00eCIICUEHHI.

™

CxemoTrexHnueckoe nmpoektupoBanre. OCHOBHBIE MOHATHUS U OIpeIeIeHHUs,
MPUMEHSEMbIE Ha 3Talle CXEMOTEXHUYECKOTO MTPOSKTUPOBAHHUS.

MaremaTHueckue MOIeTTH KOMIIOHEHTOB IEKTPOHHBIX CXEM:

MeToap! oydeHus: 1 MACHTUPHUKALIMA MOJIEIed KOMIIOHEHTOB.

KoMnoHeHTHBIE ¥ TOOJIOTHYECKUE YpaBHCHMU.

Anroput™ (opMHUpPOBaHMS CXEMHBIX YPaBHEHUI METO/I0M Y3JIOBBIX IOTEHIIMAJIOB.
MGTO[[BI MOZACIIMPOBAHUSA CXEM.

MonenrpoBaHie CTaTUYECKUX U JUHAMUYECKUX PEKUMOB.

YPpOBHM U 3Tanbl KOHCTPYKTOPCKOTO MpOoeKTHUpoBaHus POY.

0. Tomonoruueckoe MPOSKTUPOBAHUE.

1. OcHOBHBIE TaNbl TONOJIOIMYECKOT0 MPOEKTUPOBAHUS: KOMIIOHOBKA, Pa3MeIlEHUE,

== 0 X NN kW

TPacCUpoOBKa.

12. MaTeMaTu4yecKkre MOJEIN KOMMYTAIIMOHHBIX CXEM U MOHTaXXHOTO IIPOCTPAHCTBA.

13. KomnonoBka. IlocTaHOBKa M aqropUTMBbI pelIeHUs 3a/1a4: pa30ueHue, noKpbITue,
TUTHA3AIHSL.

14. ITocTaHOBKa M aITOPUTMBI PELIECHUS 3a]]a41 Pa3MEIICHHUS.

15. ITocTaHoBKa ¥ METOBI PEIICHUS 3a1a4Hl TPACCUPOBKH COCTMHEHUM.

16. BomHOBOM anropuT™, KaHaJIbHAs TPACCUPOBKA

17. OueHka KOHCTPYKTHUBHBIX XapaKTEPUCTHK U HagexxHOCcTH POY.

18. MaTemaTuyeckre MOJIEIH aHaJIu3a KOHCTPYKIui POY

19. Opranuzanusi IporpaMMHBIX KOMIUIEKCOB CXEMOTEXHUYECKOTO MTPOSKTUPOBAHMUS.

20. ®yHKuHMOHAIBHOE U (PYHKIHMOHAIBHO-JIOTUYECKOE TPOEKTUPOBAHHUE.

21. Jlornueckoe MPOEKTHPOBAaHUE NMU(POBBIX YCTPOICTB.

22. OcHoBHbIe 337aui. KoMOMHAIIMOHHBIE U TIOCTIEIOBATEIHLHBIE CXEMBI

23. Mojenu T0THYeCKUX 3JIEMEHTOB U Y3J10B

24. MoaenupoBaHue IU(POBBIX CXEM.

25. CUHXpOHHOE MOJENNpPOBaHUe. MHOr0O3HauHOE MOJIETUPOBAHUE.

26. MeTtoabl petieHus CUCTEM JIOTHUECKUX YPaBHEHHIA.

27. CuHTe3 cxeM IH(POBBIX yCTPOHCTB.

28. CuHTe3 TeCTOB Uil KOHTPOJIS HU(POBIX YCTPOMCTB.

29. Opranmzanus MpOorpaMMHBIX KOMIUIEKCOB (DYHKIITMOHAIBHO-TOTHYECKOTO
MIPOCKTUPOBAHUSI.

30. CoBpeMeHHBIE CUCTEMBI (PYHKIIMOHATBHOTO TpoeKTHpoBanus POY, ocHOBHBIE
HaIpaBJIEHUS UX Pa3BUTHSL.

31. OcHOBHBIE TOHATHS U ONPEJCIICHNUS, IPUMEHAEMBIE HA HTANEe CXEMOTEXHUYECKOTO
IIPOEKTUPOBAHHUS
Metonu4eckue peKOMEHAANHN IIPY ITOATOTOBKE K 3a4€Ty
[ToaroToBka CTYAEHTOB K 3a4€Ty BKIIOYAeT MpopabOTKy JIEKIUil, B TEUEHUE ceMecTpa U
HEIOCPEACTBEHHYIO0 IOATOTOBKY B [JHH, MPEAIIESCTBYIONIME 3a4eTy, BKJIKOYas, KOHEYHO,
NOJATOTOBKY K KOJJIOKBHyMaMm, TECTUPOBAHMIO, BBIIIOJHEHMIO JIa0OpPaTOpHBIX paboT M UX
3aIIUTY.



Jjis MOATOTOBKM K OTBETAM BOIPOCHI 3aueTa (OHU BBIJAIOTCS B KOHIIE CEMECTPA) CTYACHT
JOJDKEH HCIOJIb30BaTh HE TOJIBKO KypC JIEKIHMH, HO W OCHOBHYIO M JOIOJHUTEJIBHYIO
JUTEPATypy VI BEIPAOOTKH YMEHHS AaBaTh Pa3BepHYThIC OTBETHI HAa MMOCTABJICHHBIE BOTIPOCHI.

B Xoz1e moaroToBKM K 3aueTy CTyJIEHTY Heo0X0AUMO 00pallaTe BHUMaHHE HE TOJIBKO Ha
YPOBEHb 3allOMMHAHUS, HO U Ha CTEIIEHb NOHUMAaHUS U3y4aeMbIX BOIIPOCOB. A 3TO JOCTUTaeTCs
HE TPOCTBIM 3ay4YMBAHMEM, a YCBOEGHHEM IIPOYHBIX CHCTEMATU3UPOBAHHBIX 3HAHUU
QHAIUTUYECKUM MblnuleHneM. (CrenoBaTeIbHO, HENOCPEACTBEHHAsl MOATOTOBKa K 3a4eTy
JOJDKHA B pa3yMHBIX NPOMNOPLMAX COYETaTh M 3alOMHHAHUE, W IOHUMaHHWE INPOTrPAMMHOIO
MaTepuana.

Pacnpeznenenue 6au10B TEKyIIEro, pyOeXHOT0 KOHTPOJIS

Ne Oomias 1-1 TOuka 2-s TOYKa 3 TouKa
CyMMa
1. | Texynmii KOHTPOJIb
MOCEIICHNUE 3aHITHMI 10 3 3 4
0aJIoB Oanna Oaina Oaia
BBITIOJIHEHHE M 3alllATa 21 7 7 7
71a00paTOPHBIX pabOT Oann OaioB OayoB OaoB
2. | PyOexHbIil KOHTPOIb
TECTUPOBAHUE 15 5 5 5
0aJIoB OajioB 0asIoB 0aJIoB
KOJUIOKBUYM 24 8 8 8
Oaja OajioB 0asIoB 0aJIoB
Htoro 70 23 23 24
0aoB Oamta Oamta Oaia

Kputepuu onennBanus
ITpu ocBoennu aucuumuiuHbl popmupyercs komnerenuus IMKC-3
. YKa3zaHHast KOMIETEHIUS (POPMUPYETCSI B COOTBETCTBUH CO CIIEAYIONIMMH 3TATlaMH:
e (opmMHpoBaHHE M Pa3BUTHE TEOPETHUYECKUX 3HAHUH, MPEIyCMOTPEHHBIX YKa3aHHBIMU
KOMITETEHIIMSIMU (JIEKIIMOHHBIE 3aHATHS, CAMOCTOSATENbHASL pad0Ta CTY/ICHTOB);
e pHOOpETeHNE W PAa3BUTHE MPAKTHUECKUX YMEHHUH, MPEAyCMOTPEHHBIX KOMIIETCHIUSIMHA
(mpakTHU4eckue paboThl, caMOCTOsITeNIbHAsA paboTa CTy/I€HTOB);
® 3aKpeIUICHWE TEOPETHMYECKUX  3HAHWWA, YMEHHH W  TPAKTUYECKUX  HABBIKOB,
IPETyCMOTPEHHBIX KOMIIETCHIMSAMH (TpaKTHYeCKHe PabOThI, TPAKTUKH, BBITYCKHAS
KBaATM(UKAIIMOHHAS padoTa).

KpI/ITepI/II/I OIICHKK Kadc€CTBa OCBOCHUS AUCHUIIIINHEI, SaBepHIaIOHIeI\/JICﬂ 3a4€TOM

bannsl
N . | Pesynbrar .
(peUTUHrOBOM TpeboBanus YpOBHIO c(hOPMUPOBAHHOCTH KOMIICTCHITHN
OCBOCHUS
OIICHKH )
3auTeHo
(6e3
61-70 MIPOIIE Y PBI
crauu
3auera)
3aureHo (c Oo6yuaromuiicst nposiBisget komneTeHuu [IKC-3 Ho He B moHOM
36-61 MPOIIEAYpPOM | 00BbEeMe BXOANIUX B X COCTaB JAeHCTBUN. OO0yYarOMIHIiCsS MOXKET
clauu JOTTYCTUTHh HEKOTOPbIE HETOYHOCTH, HErpyObIe OIIHOKH,




3a‘I€Ta) 3aTPYAHATHCS B U3JIOKCHHUUW MaT€pHraia, HO IIPaBUJIbHO OTBEYATH Ha

341aBACMbIC EMY BOIIPOCHI.

MeHee 36 HE JIOIMyIICH
AlomyIi Kommnerenmum He copMupoBaHbI
Oasma K 3a4eTy
«3a4TeHo»  BBICTABISIETCS  OOydYaromiemycsi, TMPOJAEMOHCTPHUPOBABIIEMY  TOJHOE,

BCECTOPOHHEE, OCO3HAHHOE MPABUIBHOE 3HAHME MPOrPaMMHOTO MaTepuaia U H3JI0KHUBIIEMY
OTBET JIOTUYHO, TPaMOTHO, yOETUTEeNbHO, TOTOBOTO K JAanbHElIeMy mpodhecCHOHATEHOMY
COBEpUICHCTBOBAHUIO.

IIpu otBere OOyYArOIIMICS MOXXET JOMYCTHTb HEKOTOpPhIE HETOYHOCTH, HETpyOble OIIMOKH,
3aTPYJHATHCS B CaMOCTOSITENIbHOM H3JIOKEHWH MaTepuala, HO TMpaBWIbHO OTBEYaTh Ha
3a/laBaeMble €My BOIIPOCHI, B PE3yJbTaTe HABOJSIIMNX BOMPOCOB C MOMOIIBIO MPETOAaBaTeNs
UCIPABIISATH AOMYIIEHHBIE OIUOKHA U HETOYHOCTH.

«He 3auTeH0» MOXKET ObITh BBHICTABJICHO O0YyYaloIIeMycs, OOHAPYKHUBIIEMY HETIOITHOE,
HEOCO3HAHHOE 3HAaHHWE YYEOHO-TIPOrPaMMHOTO MaTepHalia, JOMyCKaloleMy TpyOble OIMOKH,
HECTIOCOOHOMY CaMOCTOSITEIHHO U3JI0KUTh OTBET HAa BOIMPOC, OTBEUAIOIEMY HEMIPABUIHHO WU
HE JalollleMy OTBET Ha 3aJlaHHbI€ BOIpPOCHI. [[eMOHCTpHpyeMblid ypOBEHb 3HAHUN HE MOMKET
OBITh IPU3HAH JJOCTATOYHBIM ISl MPO(PECCHOHATBHON 1eATeIHLHOCTH.
6.MeToandeckne MaTepuabl, ONPEaEIIIONIUEe MPOLEAYPbl OLICHUBAHUS 3HAHUHN, YMEHU,
HABBIKOB U OIIBITA JIEATEITHHOCTH

Tabnuua 6. Pe3yabTaThl 0cBOSHHs YUeOHOM TUCIMILINHBL, MTOJUISKAIIUE POBEPKE.

Pesynbpratsl OCHOBHEBIE IOKA3aTEIIH Bup onienounoro marepuaia
o0yueHHs OLIEHKH PEe3yJIbTaTOB
(KOMTIETEHITNN) 00yueHus

MKC-3 3HaTh: METOAbl  OLIEHKHU
HPUTOIHOCTH u

Brimonnenue n 3amuTa 1a00paTOPHBIX
pabor;

BOCHpOI/IBBOI[I/IMOCTI/I
TEXHOJIOTHYECKHX
MPOLIECCOB  MPOU3BOJICTBA
15 (SN 0%05
MHUKPO3IEKTPOHUKHU.

-YMeThb: ONpeaesiTh
HpI/I‘-II/IHBI OTKJIIOHCHHA
napameTpoB TOTOBOI'O

U3AeTIHA OT 3aJJaHHBIX;;

-Brmaners: BBIABICHUEM U
yCTpaHEHUEM MPUYINH
OTKJIOHEHHUSI  IapamMeTPOB
TEXHOJIOTHYECKUX
onepauui OT 3aJaHHBIX.

TUTIOBBIC OIICHOYHBIE MATEPUAIIBI JIJIS
ycTHOTO ompoca (pazaen 5.1.1);

TUTIOBBIE TECTOBBIC 3aaHus (paznen 5.2.);
THUTIOBBIC OIICHOYHBIC MaTePHAIIBI K 3a4CTy
(paznen 5.4.).

BrinmonHenue u 3amuTa 1a00paTOpHBIX
pabor;

TUTIOBBIC OIICHOYHBIE MATEPUAIIBI JIJIS
ycTHOTO ompoca (pazaen 5.1.1);

TUTIOBBIE TECTOBBIC 3aanus (paznen 5.2.);
THUTIOBBIC OIICHOYHBIC MaTCPHAIIBI K 3a4ETy
(paznen 5.4.).

BrimonHenue u 3amuTa 1a00paTOpHBIX
pabor;

TUTIOBBIC OIICHOYHBIE MATEPUAIIBI JIJIS
ycTHOTO ompoca (pazaen 5.1.1);

TUTIOBBIE TECTOBBIC 3aaHus (paznen 5.2.);
THUTIOBBIC OIICHOYHBIC MAaTCPHAIIBI K 3a4CTy
(pazgen 5.4.).

7. YueOHO-MeTOANYECKOE 00eCTIeYeHNE TUCIIMTUIMHBI (MOTYJIS )




7.1 OcHOBHast TuTEpaTypa
1. Ilerpo M.H., I'yaxoB I'.B.MoaennpoBanre KOMIIOHEHTOB U 3JIEMEHTOB MHTETPAIbHBIX
cxem.2016r.,464c. OBC Jlans .”’Pexxum noctyma: htt ps://lanbooks.com.
2. Ilyxameckmii ['.M., HoBocembueBa T.f. IlpoexktupoBanue mu(GPOBBIX YCTPOICTB.
2016r.,896¢.9BC Jlans ”. Pexxum poctyma: htt ps://lanbooks.com.
3.Mypomues J1.IO., Tropun M.B. Maremarndyeckoe obecneuenne CAIIP WznatenbcTBo:
Jlanb, 2014 1. 464 c. OBC.” Jlanp Pexxum moctyma: htt ps://lanbooks.com”.
7.2 JlonmonHUTENbHAS TUTEpaTypa
1. Xepaurep M.E. Multisim CoBpeMeHHass cucTeMa KOMITBIOTEPHOTO MOJICITHPOBAHMS U
aHaJIM3a CXeM JJIEKTPOHHBIX ycTpoiictB M3marensctBo: MK Ilpecc, 2006 r.500 c¢. 5b6C”
Kauradonn”.
2.Pazesur B.JI. Cucrema CXEMOTEXHMYECKOTO  MOJEIMPOBAaHUS U INPOCKTHUPOBAHUS
nevatHbIX iat Designer Center (PSpice). - M.: CK Ilpecc, 1996. 272 c.
3.Pocano JI. ®usnyeckas 3neKTpoHUKA U MUKpodniekTponuka: [lep. ¢ ucnan. / [lox pen. B. A.
Tepexosa. M.: Beici. mk., 1991. 351 c.
4.Houkos HO.H. OcHOBHBIE MOHATHS U 3aKOHBI TEOPUM LIENIEH, METO/BI aHAJIN3a MPOLIECCOB
B 1ensax M3parensctBo: Jlane, 2011 r. 288 ¢. ObC” Jlann

7.3.Ileproavyeckure U3aaHuA

[lepeuenr nepuomWYECKUX W3MaHWHM, monydaembix OuoOmmotrekor KBIY, B KoTOphIX
CTYACHT MOXET O3HAKOMHUTHCS C COBPEMEHHBIMHU JIOCTHIKCHUSMH B OOJIACTU AIIEKTPOHHKH,
MHUKPO U HAHODJIEKTPOHUKHU:

e Ouszuka. (Dusuka MONTYNPOBOAHUKOBBIX MPOBOJHUKOB M JAUAJIEKTPUKOB, KBAaHTOBAs
anektponuka). Mzsectust BY308;

DNEKTPOHUKA;

@Du3KKa U TEXHOJIOTUS MOTYTIPOBOIHUKOB;
MUKpO3JIEKTPOHUKA;

KBanTOoBas 351eKTpOHUKA.

7.4.lHTepHeT-pecypchl

http://lib.kbsu.ru/ - bubimoreka KBI'Y.

http://www.garant.ru/ - CripaBo4Has mpaBoBasi cucteMa «I apant.

http:// www.studmedlib.ru - 9bC «KoHCynbTaHT CTyACHTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarensHbIii mpoekt A.H.
Bapruna

1
2
3. http://www.consultant.ru/ -CripaBounas npaBoBas cuctema «Koncynsrantllmocy.
4
5

http://www.Russianelectronics.ru -moptan «BpeMs 31eKTpOHUKNY;

http://www.platan.ru — KaTanaor 3JeKTPOHHBIX KOMIIOHEHTOB;
http://metodist.lbz.ru/iumk/nano/lections.php - BUIEOPOIHUKH 10 HAHOTEXHOJIOTHH,

o 0 =NR

http://nano.fcior.edu.ru — karanaor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB IS

HAHOWHIYCTPHH.
10. https://www.sciencedirect.com/ - [TomHOTEKCTOBAasA Oa3a naHHBIX ScienceDirect.

7.5 Meroaudeckue yka3aHus k 1abopatophbiM 3ansaTusM. Kapskun A.T. OcHoBsl pabotsl B CATIP P-Cad.

Meronuueckue pazpaborku, Hanpunk, 2010, Slc.

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUITJIMHBI (MO/YJI)
MarepuaabHO-TEXHUYECKYTO 0a3y A1 MPOBEICHHS 3aHATHH MO AUCLUILINHE COCTABIIAIOT:


http://lib.kbsu.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://www.studmedlib.ru/
http://www.ph4s.ru/book_electronika.html
http://www.russianelectronics.ru/
http://www.platan.ru/
http://metodist.lbz.ru/iumk/nano/lections.php
http://nano.fcior.edu.ru/
https://www.sciencedirect.com/

® CHCIMATM3UPOBAHHAS  ayIUTOpHUs, HCHONb3yeMas TpH IPOBEICHHM  3aHATHI
nekipionHoro Ttuma Ne238, pacnonokeHHas 1o anpecy: 360004, KabapmuHo-
bankapckas pecryomuka, r. Hampumk, yn. Yepnsimesckoro, 175, y4eOHbIH KopiTyc
yauBepcurera Ned (OMD), ocHalleHHas MyJIBTUMEIUNHBIM —IPOEKTOPOM U
KOMIUIGKTOM  ammaparypbl, IO3BOJISIONICH JIEMOHCTPHPOBATH  TEKCTOBBIE U
rpadguyecKkrie MaTepuabl;

e pabouee MECTO IpPernoaaBaTes;

e pabouune MecTa CTy/ICHTOB;

e MesoBas J0CKa.

MynbTUMeMAHAS TIPE3CHTAIMS, CONPOBOXKAAIONIAs JIEKIMIO, IO3BOJISET MPETOAaBATENIO
aKIIEHTUPOBATh BHUMaHHE CTYICHYECKOH ayAUTOPUH Ha KIIFOUEBBIX BOIPOCAX JICKLIIH.

JlucuyiuiiHa odecneucHa:

® TECTOBBIM MaTepHaJiaMHd B 3JIEKTPOHHOM oOyJaromieii cucteme «Moodley (OTKphITBII
YHUBEPCUTET);

® KHIKHBIM (DOHIOM OMOIMOTEKY;

®  3JIEKTPOHHBIMH BEPCHSMH JICKIIMI U yIeOHHUKOB.

CryzneHtsl MMerOT ocTyn uepe3 VHTepHET NOoCTyn K ANIEKTpOHHOM oOydarolieil cucreme
«Moodle» (OTKpBITBIN YHUBEPCUTET), KOTOpasi O3BOJISET Pa3MENaTh HIEKTPOHHBIE YYEOHBIE KypPChHI B
CBOOOJTHOM JIOCTYTIE JUISl CTYIEHTOB YHUBEPCUTETA.

[pu npoBeneHNY 3aHATHIA TEKIIMOHHOTO THIIA, CEMUHAPCKUX 3aHATUI UCHONB3YIOTCS:
JMIIEH3MOHHOE MTPOTPaMMHOE 00eCTieYeHrE B CBOOOTHO PACIIPOCTPAHIEMBIE IPOTPAMMBI:

e Microsoft Office munensus: Jlorosop Nel35 ot 22.05.2018, noroBop Ne 1-21100 ot
20.09.2017, ceprudukar ot 29.11.2017, nmoroBop Ne 28/2017-31705322460 ot
29.08.2017, moroop Ne 18/2016-31603884322 ot 12.08.2016, morosop Ne 4/14-08 ot
14.08.2015, moroBop Ne 1/01-12 ot 01.12.2014, moroBop Ne0331100002314000061-
0003152-01 ot 25.11.2014, noroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, moroBop  Ne0331100002314000038-0003152-01 ot  10.09.2014,
ceprudukar ot 20.04.2009, ceptudukar ot 18.06.2008, ceprudukar or 12.10.2007,
cepruduxkar ot 14.03.2007;

e apxuBatop 7z, Adobe Acrobat Reader nmiensus: mpemoctaBisieTcsi OeCIIaTHO Ha
ycnoBusIx 1o azapecy https:/ www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munemsus: GPL/LGPL/MPL, Google Chrome mnueH3us:
NpEeOoCTaBIsAeTCS OECIUIATHO Ha  YCJIOBUSIX  JIMIICH3MOHHBIX —COIVIALIEHWH Ha
MporpaMMHOE  O0ECreYeHHE C OTKPBITBIM HCXOJHBIM KOJAOM IO  ajpecy
https://code.google.com/intl/ru/chromium/terms.html.

JI71s1 CTyIeHTOB ¢ OrpaHUYEHHBIMUA BOBMOXKHOCTSIMH 3/I0POBbSI CO3/IaHbI CIIEIUAIIBHBIE YCIIOBUS
JUIsL TIoy4eHust oOpa3oBaHusl. CrielaIM3UpOBaHHOE TTOMEIEHHE I WHBATMIOB PACHOJIOKEHO T10
anpecy: 360004, KaGapauno-banmkapckas pecrmybmmka, 1. Hampumk, yin. YepwsimeBckoro, 173,
IJIaBHBINA y4eOHBIN KOpITyC YHUBepcUTeTa, ayautopus Nel45.

B mensix 10ocTynmHOCTH NOJTyYeHHs BBICIIEr0 00pa3oBaHMs [0 00pa3oBaTeIbHBIM IPOrpaMMam
WHBAIMAAMA W JIMIAMA C OTPAaHMYCHHBIMH BO3MOXKHOCTSMH  37I0POBbSl  YHHUBEPCHTETOM
obecrnieurBaeTcs:

e anbTEPHATHBHOM Bepcuel o(huIMaIbHOTO caifTa B ceTH «IHTepHeT» 1S CTaOOBUIAIINX;

® TIPHCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIET0 00yUaroIeMyCsl HEOOXOIUMYIO TIOMOIIIb;

e s WHBAIMAOB W JIMIl C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI MO CIyXy —
MyONMpOBaHWE BCIAyX CIPABOYHOW WH(OpMAIMKM O paCMCaHWK YYeOHBIX —3aHSTHIA;
obecrieueHre Ha ISKaIMHU 3ByKOBBIMH CPEACTBaMH BOCTIPOM3BEICHUS MH(OpMAITHH;

® Ul MHBAIUJIOB U JIMI[ C OTPAaHUUCHHBIMU BOSMOXKHOCTSIMHU 37I0POBbS, UMEIOIIMX HAPYILICHHS
OTIOPHO-/IBUTATEIFHOTO ~ ammapaTta,  CO3JaHbl  MaTepUATbHO-TEXHUYECKUE  YCIIOBHUS


https://www.adobe.com/ru/legal/terms.html

00eCTIeurBarONIE BOSMOKHOCTH OECIIPEIIITCTBEHHOTO JIOCTYTa OOYYaromMXcs B y4eOHBbIE

HOMEILEHUs, OOBEKTY IMUTaHMs, TyaJleTHble M Jpyrde NOMEILEHUs YHHBEPCUTETa, a TaKKe

npeObIBaHMs B YKa3aHHBIX TOMEIICHUSX (HAIMYME pACHIMPEHHBIX JIBEPHBIX IPOEMOB,

NOpyYHEel U APYTUX MPUCTIOCOONICHUIA).

[IporpammuOe obecrieueHre COBPEMEHHBIX HHPOPMAIIMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

1. CryneHTBl MMEIOT JOCTYN K €IUHOMY 00pa3oBaTeNbHOMY MOPTaly, TJ€ MOTYT B
OTKpPBITOM  JIOCTYNE€  IMOJIb30BaThCsi  pecypcaMu  y4eOHO-METOAMYECKOW  JIMTEpaTyphl,
SBISIOIIMMUCS pazpaboTtkamu Beaymux BY30B Poccun.

2. Jlns peWTHHIOBOrO KOHTPOJISI UCIOIB3YETCs CUCTEMa KOMITBIOTEPHOTO TECTHPOBAHUS
Ha 0a3e nmporpamMmmHOro obdecnieuenus Moodle.

3. IIpu BbINONHEHUM J1a0OPATOPHOrO MPAKTUKyMa CTYIEHTHI B 00s3aTEILHOM MOPSIKE
IPOBOIAT 00pabOTKY AKCHEPUMEHTAIBHBIX JaHHBIX C NPUMEHEHHEM IPOTPAMMHBIX Cpel
MicrosoftExell, MathCad.

4. B pamkax obecrieueHus: IPUMEHEHUS KOMIIBIOTEPHBIX TEXHOJIOTUI B 00pa30BaTeIbHOM

Ipolecce UMEIOTCs CIeLUAIN3UPOBaHHbIE KOMITBIOTEPHBIX KJ1acca C COBPEMEHHBIM

MIPOTPaMMHBIM 00ecTieueHHEeM U MMEIOLINM BbIX0l B MIHTEpHET



JIMCT U3MEHEHMI (JIOITOJIHEHW)
B pa0bouyto mporpaMmy no aucuuiinie «IIporpaMMHuble cpencTBa IpOEKTUPOBAHUS
ANIEKTPOHHBIX YCTPOMCTB » 10 HanpasieHuto noarotoBku 11.03.01 - Paguorexnuka Ha 20

/120

__y4eOHBIi rof

No

n/n

OnemenT (myHKT) PIT/]

[IepeueHb BHOCUMBIX U3MEHEHUH
(lonoHeHU)

[Ipumeuanue

OO6cyxaeHa 1 peKOMEHJ0BaHa Ha 3aceJaHUH Kaeapsl

poTokoy Ne

3aBenyroumii kadenpoit

OT « »

HaNMMCHOBAaHHUE Kacbez[pm

20 T

oAU Ch, pacum(_’pposka oI CH, 1aTa




	5.1.Коллоквиум
	5.1.1.Вопросы, выносимые на коллоквиум
	Методические рекомендации по подготовке к тестированию

	5.2.Образцы тестовых заданий  
	Критерии оценивания
	5.3.Задания для лабораторных занятий

	5.4.Промежуточная аттестация
	7.1 Основная литература
	7.3.Периодические издания
	7.4.Интернет-ресурсы

	7.5 Методические указания к лабораторным занятиям. Карякин А.Т. Основы работы в САПР P-Cad. Методические разработки, Нальчик, 2010, 51с.
	8.МАТЕРИАЛЬНО-ТЕХНИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ДИСЦИПЛИНЫ (МОДУЛЯ)

	Программное обеспечение современных информационно-коммуникационных технологий

