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Pabouas nporpamma aucuuruinHel(Moayinst) «IIporpaMMHble cpecTBa MPOEKTUPOBAHMS
AIIEKTPOHHBIX ycTpoiicTB» /cocT. [.A. Mycradaes— Hanpuuk: KBI'Y, 2024,18 c.

Pabouas mnporpamma JIuCHUMIUIMHBI (MOAYJSI) NpeaHA3HAadeHa Uil IperofaBaHMs
JTUCIUTITMHBI(MOTYs1) BapuatuBHOW dacth b1.B.21 crymentam o4HO# ¢GopMbl 0Oy4eHHS IO

HarnpasiaeHuto noarotopku 11.03.01 - PaamorexHuka, oOydaronumcs 4 roma, B 7 cemecTpe,

4kypca.

Pabouas nporpamma cocraBiena ¢ yaetom depepanbHOro 00pa3oBaTeIbHOTO CTaHIapTa
BBICIIETO 0Opa3oBaHus 10 HarpasiieHuto noAarotoBku 11.03.01 PagnorexHuka yTBepKI€HHBIM
npukazoM MuHHCTEpcTBa oOpa3oBanus M Hayku Poccuiickoii @eneparuu ot 19.09.2017 Ne

931.
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CONEPXAHUE

Ienu u 3a1a4v OCBOCHUS TUCIUTLINHBI

Mecro nucuumumabl (Moayisi) B ctpykrype OIIOIT BO
TpeboBanust kK pe3ynbTaTaM OCBOEHUS AUCIMUILTHHBI (MOTYJIs)
CopepxaHue U CTPYKTypa AUCLUILTUHBI (MOJTYJIsS)

OneHouyHble MaTepUabl AJIs TEKYIIEro U pyOeKHOTO KOHTPOJIS
YCHEBAEMOCTH U ITPOMEKYTOYHOM aTTecTalnu

MeTtoauueckue MaTepralibl, ONPEAEIIAIOIINEe IPOLEAYPBI OLIEHUBAHUS
3HaHUN, YMEHUH, HABBIKOB U (WJIM) OMBITA AESITEIbHOCTU

Y4eOHO-MeToInYecKoe 00ecreueHre TUCIUIIITHHBI (MOTYJIs)

OcHoBHas nuTeparypa

JlononHuTenpHAS IUTEPATYypa

[lepuonnveckre n3aanus ( BECTHUK, OIOJIIETEHbB, XKYPHAT)

NHuTtepHeT-pecypcesl

Metoanyeckie yKa3aHUs IO TPOBEICHHUIO DPA3IUYHBIX y4eOHBIX 3aHATHH, K
KypCOBOMY IIPOEKTHPOBAHMIO U IPYTMM BUAAM CaMOCTOSATEIbHOM paboThI
MatepuaabHO-TEXHHYECKOE 00ECIICUCHIE TUCITUTUIMHBI (MOJTYJIIS)

JIuct n3MeHeHu# (JONMOJHEHNH) B paboyei mporpaMme AUCHUTUTAHBL

(Momyms)

N A
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15
15
15

15
15

18



1.1lenp 1 31291 OCBOCHUS AUCITUTUTHBI(MOLYTIS ) vvvev v evee e enaeeanaeenneanneanns

Lenp wu3yueHue AUCUMILTUHBI(MOIYJISA): H3Y4YEHHE OCHOB CPEICTB IPOEKTUPOBAHUS
(YHKINOHATBHO-JIOTUYECKOTO, KOHCTPYKTOPCKOTO u TEXHOJIOTUIECKOTO YpOBHEH
MPOEKTUPOBAHUS PAJAMOAIEKTPOHHBIX  ycTpoiictB  (PDY) wu ammapaTtypsl, opranuzanuu
COOTBETCTBYIOILIETO MaTeMaTHYECKOT0, TMHTBUCTHUECKOTO HH(OPMAITHOHHOTO U MPOrPAMMHOTO
obecrieyeHus.

3ajayn M3y4YeHHE JUCUUIUIMHBI (MOIYJSA): TOJyYeHHE OCHOBHBIX  CBEACHHI O
NPUHIIMIIAX TIOCTPOEHHUS CUCTEMbl ABTOMATH3UPOBAHHOTO MPOEKTHUPOBAHUS, BUJAX
oOecrieyeHns, 0COOEHHOCTSIX OPraHU3aIUH MIPOLIECCa, MAPIIPYTOB U MPOTPaAMM MTPOCKTUPOBAHUS
AJIEKTPOHHBIX YCTPOMCTB, MOACIISAX KOMITIOHEHTOB JICKTPOHHBIX CXEM.

W3yueHre QUCIUIUIMHBI HAPABJICHO HA MOATOTOBKY CHEIMAINCTOB, CHIOCOOHBIX peliaTh
po0JIeMbl, BOSHUKAIOIINE MTPH SKCILTyaTalluU U3 JIEKTPOHHON TEXHUKH C yYETOM
00J1acTH, TUTIOB | 33724 MPOodeCcCUOHATBHOM JIEATEIbHOCTH B COOTBETCTBHUH C
npodeccuoHaNbHBIMH CTaHAAPTAMMU:

06.005 «CrmeuuanucT TO OKCIUTyaTalldd PaJHO3JEKTPOHHBIX CPEICTB (MHXKEHEpP-
ANIEKTPOHUK)», YTBEPXKIEHHBIM mNpuKazoM MUHHCTEPCTBA TpyJda U COLMAIBHOW 3alUTHI
Poccuiickoit @enepanuu ot 31 utons 2019 rona N 540n (3aperucrtpupoBan B MuHtocte PO 28
asrycra 2019 roga, peructpanuonssiii N 55756).

40.058 «MuxeHep - TEXHOJOI IO MPOU3BOACTBY WU3JEIUN MHKPOIIEKTPOHUKN»,
YTBEPXKACHHBIA TMpHKa3oM MuUHUCTEpCTBA TpyAa M COLMAIbHOW 3amuThl Poccuiickoii
Oenepannn ot 03.07.2019 1. Ne 480H (3apeructpupoan Muntoctom Poccuu 29.07.2019 1. Ne
55439).

2 Mecto nuctuminabl(Moayist) B crpykrype OITOIT BO

JlucumnivHa BKJIIOYEHA B BapUAaTUBHYIO YacTh JUCHUIUIMH Osioka 1, 51.B.21 yueGHoro
iaHa o0ydeHus no HampasieHuto noarorosku BO 11.03.01 PaagworexHuka - npoduib

«IHTETpUpPOBAaHHBIC CHUCTEMbI 0€30ITACHOCTHY.
[Tpu 0cBOCHHMU AUCITUTUIMHBI O0YJAFOIIUICSI CMOKET YaCTUYHO TPOIEMOHCTPUPOBATH
cnenyromue 0000meHHbIe TpyAoBbie GyHKINH (OTD):

— JKcnayaTaums paamMo3aNeKTPOHHOM annapaTypbl (NpodeccMoHanbHbi cTaHaapT 06.005
«Cneumannct no sKcnayataumm paamo3/1eKTPOHHbIX CPeACTB (MHXKEHEP-INEKTPOHUK)Y,
Ko4 B, ypoBeHb KBanndbuKkaumm -5);
— Pa3paboTka egMHUYHbBIX TEXHONOTMYECKUX NPOLLECCOB U PEKOMEHAALMIA NO YCTPAHEHUIO
n  npegynpexaeHuvto 6Hpaka B NPOU3BOACTBE  M3AENNA  MWKPOINEKTPOHUKM
(npodeccmoHanbHbI  cTaHaapT 40.058 «MUH)KeHep - TexHo/nor no MPOu3BOACTBY
N34eNUA MUKPOINEKTPOHUKUY», Ko4 B, ypoBeHb KBannduKaumm -6);
JuctunnuHa 6a3upyercsl Ha 3HAHUW TaKUX JUCIUILIAH Kak: MHPOPMATHKA, CXEeMOTEXHUKA
W 3HAHMS OCHOB QITOPUTMHU3ALMK M [POrpaMMHUpOBaHUs, apxXxuTekTtypel SOBM wu
BBIYHCIIUTEILHBIX CHCTEM,
3 TpeOGoBaHus K pe3ybTaTaM OCBOCHMS JTUCIUTUIMHBI(MOIYIIS)
BrimyckHUK JOKEeH 0071a1aTh CIeIYIOIUMH MPOPEeCcCHOHATBHBIMU KOMIIETCHIIASMU
[TKC-3 CnocoGeH npoBOIUTh aHAJIW3 MIPUYKH Opaka MpH U3TOTOBJICHUU U3EINUN
MUKPO3JIEKTPOHUKH U JaBaTh PEKOMEHJAIMU M0 UX YCTPAHEHUIO U MPEAYPEKACHUIO.



KOI[ U HAUMCHOBAHUEC HHINKATOPOB JOCTHKCHUA KOMIICTCHIIMNA
ITKC-b.3.3 CniocobeH npeiaraTh BHECEHUE U3MEHEHUH B TEXIIPOIIECC.

B PE3YIbTATE U3YUCHUA TUCHUILIMHBI CTYACHT JOJIKCH:
-3HaTh: MCTOJbl OLCHKU IMPUTIOJHOCTH W BOCHPOU3BOAHMMOCTH TCXHOJOTHYCCKUX IIPOLICCCOB
IMPpOU3BOJCTBA H3I[eJ'IHI>i MUKPOIJICKTPOHUKH.
-YMmeTn: ONPCACIIATh ITPUYMNHBI OTKJIOHCHHS ITApaMCTPOB IOTOBOI'0 U3JACJINA OT 3aJaHHBIX

-BJ'Ia,Z[eTbZ BBIABJICHUEM M YCTPAaHCHHUEM IPHUYHMH OTKIIOHCHHS IapaMETPOB TEXHOJOIMYCCKHUX

onepauuii OT 3aJaHHBIX.

4. ConeprkaHue U CTPYKTypa JUCLUILIUHBI (MOTYJIS)

Tabmuna 1. Coxepkanue aucuuruinHbl (Moaynsi) «IIporpamMmmHBIe CpeacTBa MPOEKTUPOBAHUS
JIEKTPOHHBIX YCTPONCTBY NEPEYEHb OLIEHOYHBIX CPEJICTB U KOHTPOJIMPYEMBIX KOMIIETCHIIUN

Kon HaunmenoBa
Ne HanmenoBanu KOHTPOJIH e
i e Conepxanue pasaena PYEMOR | o ouror
pasnena/ TeMbl KOMIIETECH
O Cpe/CTBa
11U
1.| Cuctembl Maremarnueckue MOJIENIH komrnoHeHToB | IKC-3
aBTOMAaTU3MPO | ANEKTPOHHBIX CXeM: MeToapl MOJy4YeHHUs U
BaHHOT'O uAeHTU(PUKAIIMK ~ Mojenel KOMITOHEHTOB.
npoekTupoBaH | KOMIOHEHTHBIE M TONOJOIMYECKHE YpaBHEHHUS. K, T,JIP
us Anroput™M (GOpPMHUPOBAaHUS CXEMHBIX YpaBHEHHI
METO0M Y3JIOBBIX HOTEHIMAJIOB..MeTo 1Bl
MOJIETTUPOBAHUS CXEM.
2.| YpoBHH u | OCHOBHbIE JTaIlbl tonosiornueckoro | IMKC-3
JTarnbl IIPOEKTUPOBAHMS: KOMIIOHOBKA, pa3MEIlICHUE,
KOHCTPYKTOPC | TPacCUpOBKa. MaremaTtnueckue MOJIeNN
KOTo KOMMYTallMOHHBIX ~ CXeM M MOHTa)XHOIO K.TJIP
IIPOEKTUPOBAH | IPOCTPAHCTBA. AJTOPUTMBI  pEIICHHs  3a4au: 7
us pa30ueHue, MOKpbITUE, TUIIU3ALMS, Pa3MELICHMUS. .
IlocraHoBKa M METOABl  pEUIEHHs  3a7auu
TPaCCUPOBKH COCTMHEHUM.
3.| CoBpemenHble | OYHKIIMOHAIBHOE u ¢ynkunonansHo- | MKC-3
CHUCTEMBbI jJorudeckoe npoektupoanue. KomOuHanmoHHbIe
aBTOMATHU3HUPO | M IOCJIENOBAaTEIbHbIC cxeMmbl, Mopenu
BaHHOTO JIOTUYECKHUX AJIEMEHTOB. MonenupoBanue
NpOEKTUPOBaH | IU(ppoBbIX cxeM. CHHTE3 TeCTOB Il KOHTPOJISA K TJIP.PK
us U (POBBIX YCTPOMCTB. Opranu3zanus T
IPOTPaMMHBIX KOMILJIEKCOB  (DYHKI[MOHAJIBHO-
JIOTUYECKOro mnpoekThpoBaHus. CoBpeMeHHbIE
CHUCTEMBl  (PYHKLIMOHAJIBHOTO MPOCKTHUPOBAHHUS
POV, ocHOBHBIE HaNPABJICHUS UX Pa3BUTHSI.

B rpade 5 mpuBogsTcs miaHupyemble (QOpPMBI TEKYLIEro KOHTPOJIA: J1abOpaTOpHBIE
pabotsl (JIP), py6exnsiii kontpois (PK), rectuposanue (T).

CtpykTypa AUCIUTUTMHBI(MOIYJIS)

«IIporpamMmmMmHBIE CpeacTBa

SJICKTPOHHBIX yCTpOﬁCTB»

IIPOCKTUPOBAHUA

Tabmuia 2. O01mas Tpy10eMKOCTh TUCIUILTAHBI cOcTaBisAeT 3 3aueTHIX equHuIl( 1084acoB)




Bun pabotsr TpynoeMKoCTbh, 4acoOB
7 cemecTp Bcero

OO0m1as TpyA0eMKOCTh(B Yacax) 108 108
KonTakTHas pabora( yacax): 42 42
Jlexmmm (J1) 28 28
JlabopaTtopusie pabots (JI3) 14 14
CamocTtosTenpHas paboTta(B yacax):: 57 57
CaMOCTOSITEILHOE U3YUYCHHUE Pa3JIeNIOB 48 48
Konrtponsnas padora (K)
IToaroroBka U NPOXOKACHUE IPOMEKYTOUHOU 9 9
aTTecTaluu
Buj npome)xxyTouHOM aTTecTaluu 3aueT 3a4eT

Tabmual3. JIEKIUOHHBIE 3aHATUSA
Ne i/t Tema
. [IpoektupoBanue, knaccuukanuss u ocHOBHbe CTpYKTypsl CAIIP, wmeToas

MapaMeTpUICCKOro U CTPYKTYPHOI'O CUHTE3a IIPOCKTHBIX pemeHI/Iﬁ. .

Mogenu U METOABI JJISl aHaliM3a IIPOCKTHBIX peH_IeHI/Iﬁ PA3JIMYIHBIX HCPAPXHUYCCKHX

2 YPOBHEH M OCOOEHHOCTH MaTeMaTHYECKOI'0 MOJICIIMPOBAHUSI.
Meronpl  opmanu3auu  CTPYKTYPHOrO  CHHTE3a , aHalu3  aJrOPUTMOB

3 MIPOEKTUPOBAHMSI AJIEKTPOHHBIX YCTPOMCTB M (POPMHpPOBAHHUS MOJENIEH OCHOBHBIX
KOMITOHCHTOB 3TUX YCTPOUCTB.

4 [IpoekTHpOBaHUE YCTPOWCTB AIICKTPOHHKU C HCIOIb30BaHUEM (YHKIIMOHATBHBIX
npeoOpaszoBareei.

5 KOHCTPYKTOPCKO-TEXHOJIOTHUECKOE MPOCKTHPOBAHHUE 3JICKTPOHHBIX YCTPONCTB

Tabmuna 4. JlaGopatopHbie pabOThI

Ne i/

Tema
1 MonenupoBanne UPPoBLIX ycTpoiicTB B Design LAB
5 Mognenuposanue pabotsl aHanorosseix cxem B makere ELECTRONICS WORKBENCH
3 Mognenuposanue padotsl mudposbix cxeMm B nakere ELECTRONICS WORKBENCH

4 Mognenuposanue pabotsl cmemanHbix cxeM B makere ELECTRONICS WORKBENCH

5 1 TPACCUPOBKA COEAUHEHUI

ABTOMaTH3MPOBaHHAs Pa3pabOTKa TOMOJIOIHHU TIEYaTHOW TUIATHI; pa3MeNieHne KOMIOHEHTOB

Tabmuma 5. CaMocTosATENEHOE U3YYEHUE Pa3/IEOB JUCIUTUTHH

No
Bonpocsl, BEBIHOCHMEBIE Ha CAaMOCTOSITETTLHOE U3yUeHHE

Makpomonenu wuHTErpabHBIX MuKpocxeM (MMC), omepanmonHbx ycumutenend (OVY),
1 JoTHYecKux AieMeHToB (JID).
5 CraTucTuueckoe MOJCTHPOBaHHE CXeM. METOoAbl MOJICIMPOBAHUS CXEM  OOJBIION

Pa3MEpHOCTH.

MaTeMaTHnueckKme MO ImeJin KOMMYTAaLUVOHHBEIX cXeM 78 MOHTAXHOTI'O
3 IPOCTPaHCTEA .

4 Cratnueckue U JUHAMUIECKUE PUCKH cOOEB.




5 O6pa60TKa U OPpCACTaBJIICHUC PE3YJIbTATOB MOACIIUPOBAHUS.

o)}

CI/IHXpOHHBIC 1 aCUHXPOHHBIC MOJCIIN.

7 Wnrerpuposannsie CAITP. Konuenius napaaieasHOro NpoeKTHPOBaHUS.

5. OueHouHble MaTepHalibl IJsl TEKYIIEro U PyOEKHOrO KOHTPOJS YCIIEBAEMOCTH H
MIPOMEXKYTOUYHOM aTTECTALNKU

5.1.KossiokBUyM
B CEMECTPE NPOBOJAATCA 3 KOJUIOKBHUYMA, KOTOPBIC OLICHUBAIOTCA 110 8 0asnoB Ka)K,I[BIﬁ.

5.1.1.Bomnpockl, BLIHOCUMBIE Ha KOJUTIOKBUYM
(xonTposMpyembie komnereHuuu ITKC-3)
[TepBblii KOJUIOKBUYM

1. Oomwue ceenenust o CAIIP: moacucTeMsl, BUALI 00ECIIEUCHHIA.

2. CxemoTexHHYECKOE MPOeKTHpoBaHUEe. OCHOBHBIC MMOHATHS U ONPEICICHHUS,
PUMEHSIEMBIC Ha ITAIle CXEMOTEXHUYECKOTO IIPOSKTHPOBAHHUS.

3. MareMaTH4eCKHe MOJICIN KOMIIOHEHTOB 3JICKTPOHHBIX CXEM:

&

Mertobl nostyyeHus U UASHTUPUKALUK MoJieNiell KoMIOHeHTOB. KoMIoHeHTHbIe U
TOIOJIOTUYECKUE YPABHEHHUS.

Anroput™ (HOpMUPOBAHHS CXEMHBIX YPaBHEHUI METOIOM y3JIOBBIX MTOTEHIHAJIOB.
Metoasl MOAECIIUPOBAHUS CXEM.

MopenupoBaHue CTAaTUYECKUX U JUHAMUYECKUX PEKUMOB.

YPOBHHU U 3TAIbl KOHCTPYKTOPCKOTO MPOEKTUpOoBaHus POY.

Tomnonornueckoe NPOEKTUPOBAHUE.

= 0 0 oW

0. OcHOBHBIE 3TAIBI TONOJOTUYECKOTO MPOEKTUPOBAHUS: KOMIIOHOBKA, Pa3MEILEHUE,
TPacCUPOBKaA.
Bropoii koiokBruyM
11. Marematndeckue MOAEIN KOMMYTAalMOHHBIX CXEM M MOHTa)KHOTO IIPOCTPAHCTBA.
12. KomnoHoBKa.
13. TlocTaHOBKA M aNTOPUTMBI PELICHUS 334a4: pa30UeHne, TOKPhITHE, TUITH3AIHS.
14. TloctaHOBKa U aJITOPUTMBI PELLICHUS 3a7aul Pa3MEILEeHUSs.
15. IloctaHOBKa M METOABI PELLICHUS 3a7a4l TPACCUPOBKH COEAMHEHUH.
16. BonHOBOM anroput™, KaHajlbHasi TPACCUPOBKA
17. OnieHKa KOHCTPYKTUBHBIX XapaKTEPUCTUK U Hae)KHOCTH POY.
18. MareMaTnuyeckue MOJENH aHAJIn3a KOHCTPYKIUil POY
19. Opranuszanus IporpaMMHBIX KOMIUIEKCOB CXEMOTEXHUYECKOTO TPOEKTUPOBAHUS.
20. OyHKIIUOHATBHOE U (DYHKITMOHAIBHO-JIOTHYECKOE TPOSKTUPOBAHHUE.
21. Jlornueckoe MpOeKTHUpPOBaHHE LHU(POBBIX YCTPOICTB.
Tpernii KOJITIOKBUYM
22. OcHoBHEbIE 3a0aui. KOMOWHAIIMOHHBIE U IIOCIEN0BATEIbHBIE CXEMBI
23. Mogenu JTOrM4ecKux 3JEMEHTOB U y3JI0B
24. MonenupoBaHue HU(POBBIX CXEM.
25. CuHXpoHHOE MOJIenupoBaHie. MHOro3Ha4HOE MOJEINPOBAHHUE.
26. MeTtoabl pelIeHNs] CUCTEM JIOTUUECKUX YPaBHEHHUH.
27. Cunte3 cxeM HUu(pOBBIX YCTPOICTB.



28.
29.

CuHTE3 TECTOB JJIs1 KOHTPOJIS ITU(GPOBBIX YCTPOMCTB.

Opranuzanus TpOrpaMMHBIX KOMIUIEKCOB (DYHKIIMOHATBHO-JIOTHYECKOTO
MPOSKTUPOBAHHUS.

30. CoBpeMeHHBIEC CUCTEMBI (DYHKITMOHATLHOTO MPOCKTHPOBaHUS POY, ocHOBHBIE
HATPaBIICHUS UX PA3BUTHSL.

31. OCHOBHEIC IIOHSATHS U OIpCACICHUS, IPUMCHACMBIC Ha 3TAIIC CXCMOTCXHUYCCKOI'O
IMPOCKTUPOBAHUA
PGKOMGHI[aI_[I/II/I IIpU MMOATOTOBKC K KOJIJIOKBUYMY

L4 HpOpa6OTaTB KOHCIICKTBI JICKI_II/Iﬁ I10 BOIIpOCaM KOJIJIOKBUYMA,

® [IPOYUTATH OCHOBHYIO U JOMOJIHUTEIbHYIO JTUTEPATYPY, PEKOMEHI0BAHHYIO 110
M3Yy4aeMbIM BOIIPOCAM;

® OTBETUTbH Ha BOIPOCHI KOJUIOKBUYMA;
® [IpU 3aTPyJHEHUSX, IPOKOHCYJIbTUPOBATHCS C MPENOIaBATEIEM.

Kputepuu onieHnBanus

Onenka

HeynoBnerBopuresn | y10BIE€TBOPUTENID XOpOIIO OTJIMYHO

BHO HO 6 6amoB 8 banoB

2 Ganna 4 Ganna
Crynentr He 3HaeT | CTyneHT Crynent xopouo | CTyaeHT B IOJIHOM
3HAYUTEIBHOM HIOBEPXHOCTHO 3HaeT  MaTepuall, | oObeme 3HaeT
yacTH  BOIIPOCOB, | 3HAET  BOIPOCHI | TPAMOTHO U IO | MaTepual, 'paMOTHO U
JIOITyCKaeT KOJIJIOKBUYMA, CYIIECTBY M3JIaraer | 1o CyUlecTBY U3jaraer
CYIIIECTBEHHbBIE JIOITYCKaeT ero, JIOTyCKasl | ero, He  JOIycKas
OIMOKK B OTBETaX | HETOYHOCTHU B | HEKOTOpBIE CYILIECTBEHHBIX
Ha BOIIPOCHI OTBETE Ha BONPOC | HETOYHOCTHU B | HETOUHOCTEW B OTBETE
OTBETE Ha BONIPOC | HAa BOIIPOC.

5.2.06pa3s1ibl TeCTOBBIX 3a/IaHU N
(xonTponupyemas komnerenuus I[NKC-3)
OCHOBHOI 0COOEHHOCTBIO aBTOMATU3HUPOBAHHOTO MTPOEKTUPOBAHUS SIBIIIETCS TpeOOBaHUE:
+: 6e371e()eKTHOCTH BBITIOJHEHUS IPOEKTHBIX padoT
-: YMEHBUIEHNE CPOKOB MPOEKTHUPOBAHHUS
-: CHHKEHHE CTOMMOCTH pabOThI
S: OGHapy»eHHe U HCIIPaBICHUE OLIMOO0K, TOMYILEHHBIX TPU IPOSKTUPOBAHUH, TPEOYeT:
+: 3HAYUTENBHBIX YCHIINH pa3pabOTYMKOB
+: HEMPOU3BOIUTEIBHBIX PACXOIOB
+: 3aTpaT BpeMEHH
-: pa3paboOTKy TECTOB (YHKIIMOHATIBHOT'O KOHTPOJIS
S: C yBeIM4YEeHNEM CTENIEHU UHTETPALIAN CXEM:
+: OTHOILIEHHE YKCIIa BHIBOJIOB K YHCIY KOMIIOHEHTOB Ha KPHCTAJIJIE YMEHbIIAeTCs
+: yCIIOKHsIeTCs 3a/1a4a TECTUPOBAHUS
- YBEJIMYMBACTCSI OTHOIIEHUE YHMCIIA BBIBOJIOB K YMCITY KOMIIOHEHTOB Ha KpUCTAaJlIe
S: Hexotopbie 0cOOEHHOCTH cXeM Kak 00beKTa MPOSIBISIFOTCS HA dTanax:
+: TOMOJIOTUYECKOTO MPOSKTUPOBAHUS



+: U3rOTOBJICHUS

: OKCILTyaTaIiH

: MOJICIIMPOBAHUS

: Hanim4me napa3uTHBIX eMKOCTEH COeTMHUTEIBHBIX TPOBOIHUKOB B TOIIOJIOTHH CXEM:
: IPUBOMT K BPEMEHHOM 3a/IePIKKE CUTHAJIOB

: TIOSIBJISICTCSI COCTSI3aHUE CUTHAJIOB

: IOSIBIISIFOTCS] pPUCKHU COOST

: IOSIBJISIFOTCST HCKKEHHSI (POPMBI UMITYJTHCOB

: 00ecrieunBacT MOBBIIICHNE OBICTPOACHCTBUS

: K necrabunumsupyromum GakTopaM, BIUSIONIMM Ha paboTy CXeM, OTHOCSTCS TaKkKe:
: I3BMEHEHHE TeMIIePaTyphl OKPYKaIOIIEeH CpeIbl

: KoJieOaHHs HATIPSKCHUST UICTOYHUKOB TTHTAHHSI

: BHCIIHUE HArPy3KU

: mapaMeTpbl QYHKIIMOHATLHOTO TECTUPOBAHUS

-: KOJIMYECTBO BHYTPECHHHUX BEHTUJICH

: Tomosornyeckoe penieHne BLIOUpaeTcsi Ha OCHOBE:

: IPUHITUIIA PeaTH3aliK

: IOBEJICHUECKOTO OIMCAHUS KPUCTAILIA

: OTIMCaHUS TEXHOJIOTUYECKHUX MPOLIECCOB

: [TomHOCTBIO 3aKa3HOE UCTIOJTHEHUE CXEM BBIOMPAETCs KOr/ia:

: He0OX0IMMO MUHHUMH3HPOBATH pa3MeEPhl KPHUCTAILIA

: HE ONTHMaJIbHA B BapuaHTe moiry3aka3Hbix NC

: HeOOXO0IMMO peain30BaTh (HYHKIHIO, KOTOpas HeBBITOJIHUMA cTanaapTamu C
: HEOOXOMMO MTOBBICUTH OBICTPOJICHCTBHE

: [Tonmy3akaszusie UC pazpabarbiBaroTcst Ha Oaze:

: BEHTHJIbHBIX MaTPHII

: CTAHJIAPTHBIX STUCCK

: QHAJIOTOBBIX MATPHI]

. QYHKIIMOHAJIbHBIX 3JIEMEHTOB

-: IMCKPETHBIX KOMIIOHEHT

_|_
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MGTOI[I/ILIGCKI/IC PEKOMCHAAIWH 110 MOATOTOBKE K TCCTUPOBAHUIO

Tectbl — 3TO BOMpOCH WIM 3aJaHUs, MPEAYCMATPUBAIOIINE KOHKPETHBIN, KpaTKWM,
YETKUII OTBET Ha MMEIOIIMECS OSTaJOHBl OTBETOB. [IpM camMoOCTOATENBHOM MOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBaHUIO, MpopadoTaTh HMH(YOPMAIMOHHBIA MaTepua; 1o

aucuuiuirHe. [IpoKOHCYNBbTUPOBATHCS ¢ IpEenojaBaTeaeM 0 BOIPOCy BeIOOpa y4eOHON

JIUTEPATYPHI;

0) 4eTKO BBISICHUTE BCE YCIIOBUSI TECTHPOBAHHUS 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam

OyzeT MpeuIoKeHO, CKOJIBKO BPEMEHHM OTBOJUTCA Ha TECTHMPOBAHUE, KAaKoBa CHCTEMa

OLIEHKHU PE3yJIbTaTOB U T.J.

B) MpucTynas K paboTe C TecTaMu, BHHUMATEIbHO M JI0 KOHIIAa MPOYTUTE BONPOC M

npesiaraeMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOXKET ObITh HECKOJIBKO).

Ha otnensHOM TUCTKE OTBETOB BBIMUIIUTE IU(PY BONPOca U OYKBBI, COOTBETCTBYIOIIUE

MIPaBWJIbHBIM OTBETaM;

I) B MPOLECCE PELICHUs >KEJIATEIbHO NPUMEHATh HECKOJIBKO MOJAXOAOB B PEIICHUU

3a/laHusl. JTO MO3BOJISIET MAaKCUMaIbHO THOKO ONEPUPOBATh METOJAMH PELICHHUs, HAXO0/1s

Ka)KJIbIM pa3 ONTUMAJIHBIN BapUaHT.



n) ecnu Bbl BcTpeTmnm ypesBblYaiHO TpyaHBIM Ay Bac Bompoc, HE TpaTbTe MHOTO
BpeMeHM Ha Hero. [lepexoaure k Apyrum Tectam. BepHuTech K TpyqHOMY BOIIPOCY B
KOHIIE.

€) 0053aTeNbHO OCTaBbTE BPEMsI Il IPOBEPKU OTBETOB, YTOOBI H30€KaTh MEXaHUYECKUX
OLIMOOK.

Kputepuu oneHnBanus

OueHka
HEeyZI0BJIETBOPUTEJIbHO YI,0BJIETBOPUTEJNBHO XOpOIIO OTJINYHO
0 GamioB 3 Gata 4 Oamna 5 6aioB
Menee 50 % mnpaBuabHO | 50-70% npaBusibHO | 71-85% 86-100%
BbIIIOJIHEHHBIX 3a/JaHHUH. BbIIIOJTHEHHBIX 33IaHUH. | IPAaBUJIbHO PaBUJIBHO
BbINIOJIHEHHBIX | BBIMTOJIHEHHBIX
3a/laHU . 3a/laHHUH.

5.3.3apaHus AJ1s 1ab0paTOPHBIX 3aHATUH

(xonTponupyemas komnerenuus I[NKC-3)

JIaGopaTopHbIii MPAaKTUKYyM SIBJISIETCS BA)KHBIM 3JEMEHTOM OOYYeHHUs, T.K. NPUBHUBAET
HaBBIKH CaMOCTOSITEIbHOM pabOThl HAa PA3IMYHOM J1aOOpaTOPHOM OOOPYAOBAaHUH M YMEHHUE
MOJIb30BATHCS PA3TMYHBIMU TPUOOPAMHU M HHCTPYMEHTAMH.

[Tpumep TunoBoii 1adoparopHoii padboTsl «MoaenupoBaHue HUPPOBBIX YCTPOHCTB»
Lenbto qanHO# pabOTHI SABISETCS MOJICIUPOBaHUE IU(POBBIX ycTpoiicTB NC
Metoanyeckne peKOMEHIAIIH

BrinonHenune kax10il 1a00paTopHOi paboThI CKIIABIBAETCS U3 CIENYIOIIMX ATAIOB.

1. CamocrosiTenbHas NOATOTOBKAa CTyAeHTOB K pabore. Ilepex Hauamom paboThI
CTYJEHTBl JOJDKHBI YETKO TNPEICTABIATH ceOe Ledb padoThl, 3HATH CYHIHOCTh OKHUIAEMBIX
pesynbratoB. CTyneHTBl, HE IOATOTOBMBIIMECS K paboTe K BBINOJHEHHIO pabOThl HE
JIOITyCKAIOTCS.

2. MogenupoBaHue HUPPOBBIX YCTPOUCTB. DTOT 3Tl OCYLIECTBISAETCS B COOTBETCTBUHU C
METOJMYECKUMH yKa3aHUSMH, KOTOpPbIE COJIEp)KaTcsi B ONHMCAaHUUM K KaxIol paborte.
JlaGopaTopHble CTYJIEHT MOXKET HadaTh TOJBKO IOCIEe coOeceloBaHUsS C MpernojaBareieM U
MOJIy4E€HHUsI COOTBETCTBYIOILIETO JIOMYCKa.

[Tpu pabore B nmabopaTopu HEOOXOAMMO CTPOTO BBHINOJHATH BCE MpaBHJIa TEXHHUKH
0€30I1aCHOCTH U YKa3aHUs IpenojaBaTersl.

3. CocraBieHue ordyera o MpojerdaHHoOM pabore. K oTdyery o BBIMOJHEHHOH paboTe
MPEIBbABISAIOTCS CleayolIre TpeOOBaHUS:

OTueT IOJDKEH COAEp)KaTh HCUEPIBIBAIONINE JaHHbIe, KaK O LN paboThl, TaK U O

pe3yibTarax.

4. TIlocne mnpeAcTaBleHUs OTYETAa CTYAEHT JODKEH MMETh, KaK MHHUMYM,
MOBEPXHOCTHBIE 3HAHUS M0 KOHTPOJIBHBIM BOIpPOCaM K paboTe, UMEIOIIMMCS B METOJAMYECKUX
yKa3aHHsX, U eMy BhICTaBJIsIeTCsl Oail, KOTOPHIM OLIEHEHA JaHHas JlabopaTtopHas paboTa.

5.4.IlpomexxyTOoUHas aTTeCTALUS
(xonTponupyemas komnerenuus [IKC-3)



Crrcok OCHOBHBIX BOTIPOCOB K 3a4eTy
1. Oomwue ceenenust o CAIIP: moacucTeMsbl, BUALI O0OCCIICUCHUIA.

N

CxemoTtexHu4ecKkoe mpoeKkTupoBanre. OCHOBHBIE MOHSATHUS U ONPEIETICHHUS,
MPUMEHSIEMbIE Ha ATAlle CXEMOTEXHUYECKOTO TPOEKTUPOBAHHUS.

Matematuyeckue MOJeIH KOMIIOHEHTOB AJIEKTPOHHBIX CXEM:

MeTo/p1 oNTydeHus: U UASHTU(DUKALIUYA MOJIeTIell KOMIIOHEHTOB.

KoMroHeHTHbIE U TOMOJIOTHYECKHE YPaBHEHUSI.

Anroput™ (HOpMHPOBAHHS CXEMHBIX YPABHEHHI METOJIOM Y3JIOBBIX MOTEHITUAIIOB.
Metoabl MOACITUPOBAHUS CXEM.

MopenupoBaHue CTATUYECKUX U JUHAMUYECKUX PEKUMOB.

YPpoBHHU U 3Tanbl KOHCTPYKTOPCKOTO MPOCKTUpOBaHUs POY.

0. Tonosorn4yeckoe NPOEKTUPOBAHUE.

1. OcHOBHBIE ATAIbI TOMOJIOTUYECKOTO MPOSKTUPOBAHUS: KOMIIOHOBKA, pa3MellleHuE,

T Al

TPacCUpPOBKa.

12. MaremaTuueckre MOIEIM KOMMYTAllMOHHBIX CXEM U MOHTa)KHOT'O IIPOCTPAHCTBA.

13. Komnonoka. IToctaHOBKa M anropuTMBI PELICHHUS 331a4: pa30HeHne, TOKPHITHE,
TUIU3ALS.

14. TlocTaHOBKA M aNrOPUTMBI PELIEHUS 3a/1a4l pa3MEILEHUS.

15. TTocTraHOBKa M METOBI PELIEHUS 33141 TPACCUPOBKU COCIUHEHHH.

16. BoHOBOI anroputM, KaHajlbHasi TPACCUPOBKA

17. OnieHKa KOHCTPYKTUBHBIX XapaKTEPUCTUK U Hae)KHOCTU POY.

18. MareMatnueckne MOJENIH aHalIn3a KOHCTPpYKLIHil POY

19. Opranusanus NporpaMMHbBIX KOMILIEKCOB CXEMOTEXHUYECKOTO MPOEKTUPOBAHMUSL.

20. OyHKIHUOHATBHOE U (PYHKITMOHAIBHO-JIOTHYECKOE TPOCKTUPOBAHKE.

21. Jlornueckoe MPOEKTUPOBaHHE LU(PPOBBIX YCTPOHCTB.

22. OcHoBHblIe 331aui. KoMOMHaIMOHHBIE U TIOCTIEI0BATENIbHBIE CXEMBI

23. Mogenu JOrMuecKux 3JEMEHTOB U y3JI0B

24. MonenupoBaHue HU(POBBIX CXEM.

25. CuHXpOHHOE MOJIeNUpoBaHre. MHOro3Ha4HOE MOAEINPOBAHHUE.

26. MeTtoabl pelIeHNs] CUCTEM JIOTHUECKUX YPaBHEHHH.

27. CuHTe3 cXeM IU(PPOBBIX YCTPOHCTB.

28. CuHTEe3 TECTOB AJIs1 KOHTPOJIS HU(POBBIX YCTPOMCTB.

29. Opranu3anusi MpOorpaMMHBIX KOMIUIEKCOB (DYHKITMOHAIBHO-JIOTUYECKOTO
MPOEKTUPOBAHHUS.

30. CoBpeMeHHbIE CUCTEMBI (PYHKITMOHAIBHOTO MpoeKTUupoBanus POY, ocHoBHbIE
HaIpPaBJICHUS UX Pa3BUTHS.

31 . OCHOBHBIe IIOHATUA U OHpeJIeJ'IeHI/ISI, HpI/IMeHHeMBIe Ha 5TaIi¢ CXEMOTCXHHUYCCKOT O
POCKTHUPOBAHUS
MGTO)II/I'-IeCKI/Ie peKOMeH]IaIII/II/I HpI/I IIOATOTOBKE K 3aquy
[ToaroToBka CTYIEHTOB K 3a4eTy BKJIHOYACT MPOPabOTKY JICKIUi, B TCUCHUE ceMecTpa U
HeHOCpeJICTBeHHYIO HO}IFOTOBKy B JHMU, Hpe}IIHeCTBYIOHH/Ie 3aquy, BKJIIO4asi, KOHCYHO,
MOJrOTOBKY K KOJUIOKBHYMaM, TECTHPOBAHUIO, BBIIOJHCHUIO JIAOOPATOPHBIX PAabOT M HX
3aIINTY.



J1Jis MOATOTOBKH K OTBETaM BOIIPOCHI 3a4eTa (OHU BBIAAOTCS B KOHIIE CEMECTpPa) CTYACHT
JIOJDKEH MCIOJIb30BaTh HE TOJIBKO KypC JEKIHMM, HO W OCHOBHYIO U JIOIOJHUTEIBHYIO
JTUTEPaATypy Ul BRIPAOOTKM YMEHUS JaBaTh Pa3BEPHYTHIC OTBETHI HAa TOCTABICHHBIC BOTIPOCHI.

B xoxe moarotoBku K 3a4eTy CTYJAEHTY HE0OX0AUMO oOpaliath BHUMaHHE HE TOJIBKO Ha
YpOBEHb 3alIOMUHAHUS, HO U Ha CTENEHb NOHUMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO JOCTUTAETCs
HE [MPOCTHIM 3ay4yMBAaHUEM, a YCBOCHHMEM IIPOYHBIX CHCTEMAaTU3UPOBAHHBIX 3HAHUU
aHAJIUTUYECKUM MblluieHneM. Cle0oBaTeNbHO, HEMOCPEJACTBEHHAs IOJrOTOBKAa K 3audery
JIOJDKHA B Pa3syMHBIX MPOMOPLMAX COYETaTh M 3alIOMUHAHHME, U MOHUMAHHUE IMPOTPAMMHOIO
Marepuana.

Pacnipenenenne 6ajiyioB TeKymiero, pyoeHoro KOHTPOJIs

Ne O06mas 1-s1 Touka 2-51 TOUKa 3 Touka
CyMMa
1. | Texymnuit KOHTPOJIb
MOCCIICHNUE 3aHITHI 10 3 3 4
0annoB Oamia Oamna baia
BBIIOJIHCHUE U 3alllUTa 21 7 7 7
J1a00paTOPHBIX pabOT Oamn OayIoB OayoB OaJIIoB
2. | PyOexHbIil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OaioB OaioB 0asuioB OaioB
KOJUIOKBUYM 24 8 8 8
Oaiia OaioB 0asuioB 0aioB
Htoro 70 23 23 24
0amnoB Oamia bamna baia

Kputepuu onenuBanus
[Tpu ocBoeHMH quctumuinHbl popmupyercs kommereHus [MKC-3
. YKa3aHHast KOMIIETEHIMS (POPMUPYETCS B COOTBETCTBHH CO CIEAYIOLIUMU dTAlaMU:
e (opmupoBaHuE W pa3BUTHE TEOPETUUYECKUX 3HAHUM, MPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMITETCHIIMSIMU (JIEKITMOHHBIC 3aHITHS, CAMOCTOsITEIbHAsI paboTa CTYIEHTOB);
e TpUOOpeTEeHHE M Pa3BUTHE MPAKTUYECKUX YMEHHM, MPETYCMOTPEHHBIX KOMIETCHIIMSIMU
(mpakTudeckue paboThl, CaMOCTOSITENIbHAs padoTa CTYJEHTOB);
® 3aKpeIUICeHHME TEOPETUYECKMX  3HAHMM, YMEHMW U  MPAKTUUYECKUX  HABBIKOB,
MPEyCMOTPEHHBIX KOMIETEHUIUAMU (MIPAKTUYECKHE pPabOThl, TPAKTHKH, BBIMYCKHAS
KBaTM(UKAIIMOHHAS padoTa).

KpI/ITepI/II/I OLCHKHK Kady€CTBa OCBOCHUS THUCIUIIIINHBI, 3aBepH1a101ueI71cs1 3a4€TOM

basuer
o ., | Pesynprar .
(perTHHTOBOI TpeboBanust ypoBHIO c(hOPMUPOBAHHOCTU KOMIIETEHIIUN
OCBOCHHS
OLIEHKH)
3auTeHo
(6e3
61-70 POLEAYPBI
cravn
3adera)
3aureno (¢ | OOyuaromuiics nposiisieT komrereHnuu IIKC-3 Ho He B momHOM
36-61 poLeaypoit | o0beMe BXOAAIIUX B UX COCTaB AeicTBUN. OOyJaromuiics MOKeT
cavn JIOITYCTUTh HEKOTOPBIE HETOYHOCTH, HETPYOBbIe OMIMOKH,




3ayeTa) 3aTPYIHATHCS B U3JI0KEHUU MaTepualia, HO MPaBUJIbHO OTBEYaTh Ha

3aJ1JaBa€Mbl€ EMY BOIIPOCHI.

MmeHee 36 HE JOIMVIIEH
AOTTYI KomnereHmuu He chopMUpOBaHbI
Oana K 3a4eTy
«3a4TeHO» BBICTABISACTCA OOydJarImEeMycs, MPOJEMOHCTPUPOBABIIEMY  IOJIHOE,

BCECTOPOHHEE, OCO3HAHHOE NPAaBHJIBHOE 3HAHWE MPOTPAMMHOIO MaTepHala U H3JIOXKHBIIEMY
OTBET JIOTUYHO, TPAMOTHO, YOETUTEIHHO, TOTOBOTO K JajbHEUIIEMY NpO(ecCHOHATBHOMY
COBEPIICHCTBOBAHUIO.

[Ipu oTBere OOydYAIOLIMIICS MOMET IOMYCTUTh HEKOTOpBhIE HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYIHATHCS. B CAMOCTOATEIFHOM M3JIOKEHMH MaTepHana, HO MpPaBWIBHO OTBEYaTh Ha
3aJjaBaeéMble €My BOIPOCHI, B Pe3yJbTaTe HABOJIIUX BOIPOCOB C IOMOINBIO IMPENOAaBaTENs]
UCTIPABIIATH JOMYIICHHBIEC OMINOKH U HETOYHOCTH.

«He 3auTeHO» MOKET OBITH BBICTABICHO O00yYaromeMycs, OOHapYKHUBILIEMY HETIOJIHOE,
HEOCO3HAHHOE 3HAaHWE Y4eOHO-TPOrpPaMMHOTO MaTepHuala, JOIYCKAIoUleMy IpyOble OUIHOKH,
HECIIOCOOHOMY CaMOCTOSTENIbHO M3JIOKHUTh OTBET HA BOIIPOC, OTBEUYAIOIEMY HENPABIIIBHO HIIH
HE JaloIeMy OTBET Ha 3aJaHHbIC BOINPOCHL. JleMOHCTpUpyeMblli ypOBEHb 3HAHMH HE MOXKET
OBITH MPU3HAH JOCTATOYHBIM JJIs1 TPOPECCHOHATBHON IS TEITLHOCTH.
6.MeToanyeckne MaTepHabl, ONPEIEISIOIINE TPOIEYPbl OLICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U OIIBITA JICATEIILHOCTH

Tabnuna 6. Pe3ynpraTel 0CBOSHHs Y4€OHOH TUCIMITIIMHEI, MTOJUIeKAINE TPOBEPKE.

Pe3ynbratet OcHoBHBIE TIOKa3aTENN Bun onienounoro matepuana
oOy4deHus OIICHKH PE3YJIbTaTOB
(KOMITIETEHIINHN ) o0ydeHus

MNKC-3 3HaTh: METOALI  OLIEHKH
MIPUTOTHOCTH 51

BeimonHeHue u 3amuTa 1abopaTopHBIX
pabor;

BOCHpOI/ISBO)II/IMOCTI/I
TEXHOJIOTHYECKUX
MpPOLECCOB  MPOU3BOJICTBA
u3Jenni
MHUKPODJIEKTPOHUKH.

-YMerTs: ONpPEIEIATh
IMIPHUYUHEBI OTKJIOHCHUA
[1apaMeTpoB TOTOBOTO

HA3JEIUs OT 3aJaHHbIX;;

-Bnaners: BhIABICHHEM U
YCTpaHEHHEM NPUYNH
OTKJIOHCHHSI  TapaMeTpPOB
TEXHOJIOTHYCCKUX
onepanuid OT 3aIaHHBIX.

THUIIOBBIC OLICHOYHBIC MaTCpHaIbl JJI
ycTHoro omnpoca (pa3zaen 5.1.1);

TUIIOBBIE TECTOBBIC 3a1anus (pasnen 5.2.);
TUIIOBbIE OLICHOYHBIE MaTepPHAJIbI K 3a4eTy
(paznen 5.4.).

BrimonHenue u 3ammra 1a00paTopHBIX
pabor;

THUIIOBBIC OLICHOYHBIC MaTCpUaibl JJIA
ycTHOTO omnpoca (pazaen 5.1.1);

TUIIOBBIE TECTOBBIC 3a1anus (pasnen 5.2.);
TUTIOBBIE OLICHOYHBIE MaTEPUAIIBI K 3a4eTy
(paznen 5.4.).

BrimonHenue u 3ammra 1a00paTopHBIX
pabor;

THUIIOBBIC OLICHOYHBIC MaTCpHaJIbl JJI
ycTHOTO ompoca (pazaen 5.1.1);

TUTIOBBIE TECTOBBIC 3a1anus (paszen 5.2.);
TUTIOBBIC OIICHOYHBIE MaTEPHUAIIBI K 3a4ETy
(paznen 5.4.).

7. Y4ueOHO-MeToInYeCKOe 0OecreyeHre TUCITUTUIMHBI (MOTYIIS)




7.1 OcHOBHas IUTEpaTypa
1. IlerpoB M.H., I'ynkoB I'.B.MoaenupoBanre KOMIIOHEHTOB U 3JIEMEHTOB MHTEIPAIbHBIX
cxem.2016r.,464c. OBC Jlanb .”’Pexxum nocrtyma: htt ps://lanbooks.com.
2. Ilyxansckmii I'.U., Homocemprnera T.S. IlpoexktupoBanue mupPOBBIX YCTPOKMCTB.
2016r.,896¢.5bC Jlans ”. Pexxum noctyna: htt ps://lanbooks.com.
3.Mypomuer JI.1O., Tiopun N.B. Maremaruueckoe obecrneuenne CAIIP M3nmarenbcTBo:
Jlanb, 2014 1. 464 c. OBC.” Jlanp Pexxum poctyma: htt ps://lanbooks.com”.
7.2 JlonmoJiHUTENbHAS JIUTEpaTypa
1. Xepaurep M.E. Multisim CoBpeMeHHass cHCTeMa KOMITBIOTEPHOTO MOJICITHPOBAHUS U
aHalii3a CXeM 3JIEKTpOHHBIX ycTpoicTB M3marensctBo: JIMK Ilpecc, 2006 1.500 c. ObC”
Kuuradonn”.
2.Pazesur B.J[. Cucrema CXEMOTEXHUYECKOTO  MOJECIMPOBAHMS U IPOECKTUPOBAHMS
nevatHbix wiat Designer Center (PSpice). - M.: CK Ilpecc, 1996. 272 c.
3.Pocano JI. ®usndeckas IeKTPOHUKA U MUKpodsiekTpoHuka: Ilep. ¢ ucman. / [Tox pen. B. A.
Tepexosa. M.: Beicu. mk., 1991. 351 c.
4.HoukoB KO.H. OcHOBHbIE MOHATHS U 3aKOHBI TEOPUH LIeTIeH, METOIbI aHAIKM3a MPOILIECCOB
B uenax M3parensctBo: Jlann, 2011 r. 288 ¢. OBC” Jlann

7.3.Ilepuoaryeckue u3gaHus

[lepeyenp nepuoaMuecKUX uU3AaHUM, mMomydaeMbix Oubnuorexkoit KBI'Y, B KOTOpBIX
CTYJICHT MOXET O3HAKOMUTBCS C COBPEMEHHBIMHU JIOCTHKCHUSMH B OOJIACTU DIICKTPOHHKH,
MUKPO U HAHODJIEKTPOHUKU:

o Ousuka. (OusuMka TOITYIPOBOAHUKOBBIX IMPOBOJHUKOB W JHUAJICKTPUKOB, KBAHTOBAs
anekrponuka). Mzsectust BY308;
DIEKTPOHUKA;
Ou3MKa U TEXHOJIOTUS MOTYIIPOBOIHUKOB,
MUKpO3JIEKTPOHUKA;
KBaHTOBas 251€KTpOHUKA.

7.4.HTEepHeT-pecypchl

http://lib.kbsu.ru/ - bubnuorexa KbI'Y.
http://www.garant.ru/ - CripaBouHas mpaBoBasi cuctema «l'apanr».

http://www.studmedlib.ru - 9bC «KoHcynbTanT cTyneHTa»
http://www.ph4s.ru/book electronika.html - OGpa3oBarenbHbIif mpoekt A.H.

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

Bapruna

http://www.Russianelectronics.ru -noprain «Bpems 21eKTpOHUKN;
http://www.platan.ru — KkaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.Ibz.ru/iumk/nano/lections.php - BUAEOPOIUKU IO HAHOTEXHOJIOTHUH;

o © =

http://nano.fcior.edu.ru — karanor Hay4HO- 00pa30BaTENbHBIX PECYPCOB IS

HAaHOUHIYCTPUHU.
10. https://www.sciencedirect.com/ - [TonHOoTEKCTOBasg 0a3a qaHHBIX ScienceDirect.

7.5 Meroaudeckue ykazanus K naboparopHbiM 3ausaTusM. Kapskua A.T. OcHoBel pabotsl B CAIIP P-Cad.

Meronnueckue pa3paborku, Hanpunk, 2010, Slc.

8. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHBI (MOAYJIA)
MarepuaibHO-TEXHUUECKYI0 0a3y JUIsl MPOBEACHHS 3aHATH MO JUCIUILUTMHE COCTaBIISIOT:


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/

e CHEIMATM3MPOBAHHAS AayIUTOpHs, UCMOIb3yeMas TIpU TPOBEIECHUM  3aHATUI
nekionHoro Tuma Ne238, pacnonokeHHas 1o azapecy: 360004, KabapmuHo-
bankapckas pecryonuka, . Hambumk, yi. YepabieBckoro, 175, y4eOHBIH KOpITyC
yauBepcuteta Ned (OMD), ocHamieHHasT MYJIBTUMEIUWHBIM —IIPOCKTOPOM U
KOMIUIEKTOM  alllaparypbl, IO3BOJIIOIIEH  JAEMOHCTPHPOBaTh  TEKCTOBBIE U
rpaduyueckrue MaTeprasbl;

e pabouee MECTO MPEIoIaBaTEeNs;

e pabouue MecTa CTyJIEHTOB;

® MeJIoBas J0CKa.

MynbTumeviiHasi Ipe3eHTalys, COIPOBOXKIAIOIIAsS JIEKLHUIO, II03BOJIAET IPENOJABATEIIO
aKIIEHTUPOBATh BHUMAHKE CTYJICHYECKOHN ayIMTOPHH Ha KITFOUEBBIX BOIIPOCAX JICKLIUH.

Jucrimmmaa obecriedeHa:

® TECTOBBIM MaTEpHaJIaMH B AJIEKTPOHHOM o0ydvaromiei cucteme «Moodley (OTKpbIThIi
YHUBEPCHUTET);

®  KHIDKHBIM (JOHIOM OUOJIHOTEKH;

®  JJIEKTPOHHBIMH BEPCHSAMH JICKIIHIA U YICOHHKOB.

CryneHTsl UMEIOT JIOCTYN 4epe3 VHTepHET JOCTyn K AIIEKTPOHHOW oOydarorieil cucreme
«Moodle» (OTKpBITEII YHUBEPCUTET), KOTOPAs MO3BOJISIET Pa3MeIIaTh AICKTPOHHBIE yIeOHbIC KYPCHI B
CBOOOJTHOM JIOCTYIIE IS CTY/ICHTOB YHUBEPCHUTETA.

[Ipu npoBeeHny 3aHATHN JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI HCIOJIB3YFOTCS:
JUIEH3UOHHOE MporpaMMHOe oOecrieueHre U CBOOOIHO pacpoOCTPaHIEMbIE POTrPaMMBbI:

e Microsoft Office ymmensus: oroBop Nel35 or 22.05.2018, morosop Ne 1-21100 ot
20.09.2017, ceprudukar or 29.11.2017, moroBop Ne 28/2017-31705322460 ot
29.08.2017, moroBop Ne 18/2016-31603884322 ot 12.08.2016, norosop 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, moroBop Ne0331100002314000077-0003152-01 ot
29.12.2014, nmorosop  Ne0331100002314000038-0003152-01 or  10.09.2014,
ceptudukar ot 20.04.2009, ceprudukar or 18.06.2008, cepruduxar ot 12.10.2007,
ceprudukar ot 14.03.2007;

e apxuBarop 7z, Adobe Acrobat Reader mmuensus: mpenocrapisiercst O€CIIaTHO Ha
ycnoBusx 1o aapecy https://www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome munensus:
MpeiocTaBisieTcsl OecIUIaTHO Ha  YCIOBUSIX JIMLIEH3MOHHBIX —COIVIAIIEHWH Ha
IporpaMMHOE  OOECeYeHHEe C  OTKPBITBIM  HMCXOJHBIM  KOJOM IO  afipecy
https://code.google.com/intl/ru/chromium/terms.html.

JI71s1 CTYZIEHTOB € OIPaHUUYEHHBIMHA BO3MOXKHOCTSMH 3/I0POBbSI CO3/1aHbI CIIELMAIIBHBIE YCIIOBHUS
JUIsl TIoJy4yeHus: oOpazoBanus. Crenuann3upoBaHHOE MOMEIIEHHUE JUIsl MHBAIUIOB PACIOIOXKEHO T10
anpecy: 360004, Kabapnuno-bankapckas pecryOnuka, r. Hambumk, yn. UYepnblimesckoro, 173,
IJIaBHBIN y4eOHBIN KOpITyC YHUBEpCHUTETa, ayauropus Nel4S.

B nensx 10oCTynmHOCTH MOYYeHUs! BBICILIETO 00pa30BaHus 110 00pa3oBaTebHbIM pOrpaMMamM
MHBAIMJAMA W JIMIAMA C  OTPAaHWYEHHBIMH  BO3MOXHOCTSIMH  37I0pOBbSl  YHUBEPCHUTETOM
obecrieynBaeTcs:

®  AIBTEPHATHUBHOM BepcHel OpHUIMATLHOTO caidTa B cetr «HTepHeT 1711 CTaboBHUIAIINX;

® TPHUCYTCTBHE ACCHCTEHTA, OKA3bIBAIOIIEr0 00y4YarouIeMycst HEOOXOUMYIO TOMOIITb;

® ISl WHBAIMAOB M JIMI[ C OrPaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSl IO CIYXy —
nyOnupoBaHME BCIyX CIPAaBOYHOW MH(OpMaIMM O paclucaHUd Y4YeOHBIX —3aHSTH;
obecrieyeHne HaIeKalllMU 3ByKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHNUS MH(OpMAIINY;

® ISl MHBAIWJIOB U JIMI C OTPAHMYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbS, UMEIOIINX HapyLICHHS
OIOPHO-/IBUTaTeNbHOIO  amlmapara,  CO3JaHbl  MAaTepUAIbHO-TEXHUYECKUE  YCIIOBUSA


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

00ecrieynBaroe BO3MOKHOCTh OECIPENATCTBEHHOIO JOCTyNa OOYydaloluXcs B ydeOHbIC

TIOMEIIICHUSI, OOBEKTY IMHUTAHUsS, TyaJICTHbIC W JPYTHe TOMEIICHHs YHHBEPCUTETa, a TaKKe

npeObIBaHMSI B YKa3aHHBIX IOMEIMICHMSX (HAIMYME pACHIMPEHHBIX JBEPHBIX IPOEMOB,

MIOPYYHEH U APYTUX MPUCTTIOCOOTICHHIA).

[TporpammHoe obecrieueHre COBPEMEHHBIX HHPOPMALMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTUI

1. CrynmeHTBl MMEIOT JOCTYNl K €IUHOMY 0Opa3oBaTeNbHOMY MOpTaly, IJ€ MOTYT B
OTKPBITOM  JIOCTyIIE  MOJIb30BaThCsS  pecypcaMu  y4eOHO-METOJMYECKOW  JIUTEPaTypHl,
SBISIOIIMMUCS pazpabotkamu Beaymux BY30B Poccun.

2. s pedTHHrOBOTO KOHTPOJISI HCIOIB3YETCsl CHCTEMa KOMITBIOTEPHOTO TECTHPOBAHUS
Ha 0a3e mporpammHoro obecrnedenus Moodle.

3. Ilpu BBINONHEHUH J1a0OPATOPHOTO MPAKTUKyMa CTYACHTBHI B 00S3aTEIHHOM IMOPSIKE
OPOBOJAT 0OpabOTKY HKCHEPUMEHTANbHBIX JaHHBIX C MPUMEHEHHEM IPOTPAMMHBIX Cpel
MicrosoftExell, MathCad.

4. B pamkax obecrieueHus! IPUMEHEHHUS! KOMITBIOTEPHBIX TEXHOJIOTHUH B 00pa30BaTeIbHOM

MPOIeCcCe UMEKOTCS CIICUAIN3UPOBAHHBIC KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM

IPOrpaMMHBIM 0OecTieueHeM U NMEIONNM BBIX0 B MIHTEpHET



JIMCT UBMEHEHMI (JIOIIOJIHEHN)
B pabouyto nporpammy o gucuuruinie «lIporpaMMHbie cpecTBa MPOSKTUPOBAHUS
3JIEKTPOHHBIX YCTPOUCTB » MO HampasiieHuto noaroropku 11.03.01 - PanguorexHuka Ha 20
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