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1.1lenb 1 3a1a4n OCBOCHUS AUCITUTITHHBI(MOIYIIS ) v vveeeeeneeenaeeanaeanaeannnenns

Lenp wu3yueHue AUCUMILIMHBI(MOIYJISA): H3YYEHHE OCHOB CPEICTB IIPOEKTUPOBAHUS
(G yHKIIMOHATBHO-TOTHYECKOTO, KOHCTPYKTOPCKOTO u TEXHOJIOTMYECKOr0 YpOBHEM
IIPOEKTUPOBAHUS PAAMOAIEKTPOHHBIX  ycTpoiictB  (POY) wu anmapaTypsl, opraHusanuu
COOTBETCTBYIOIIETO0 MAaTEeMAaTUYECKOT0, JIMHIBUCTUYECKOTO HH(POPMALIMOHHOTO U MTPOrPaMMHOTO
oOecrieyeHus.

3agaud U3y4YeHUE JUCHUMIUIMHBI (MOMYJs): TIOJIy4EeHHME OCHOBHBIX CBEICHUH O
IOPUHLMIAX TIOCTPOEHUS CUCTEMBl ABTOMATU3UPOBAHHOIO IMPOEKTUPOBAHUS, BUJAX
oOecrnieueHus, 0COOCHHOCTSIX OpraHU3alluy Mpolecca, MapluIpyToOB U MPOTrpaMM MPOESKTUPOBAHUS
3JIEKTPOHHBIX YCTPOMCTB, MOJEISAX KOMIIOHEHTOB 3JIEKTPOHHBIX CXEM.

W3ydeHre AUCUMILTMHBI HAIIPABIEHO HA MOJTOTOBKY CIIELUAINCTOB, CIOCOOHBIX pelIaTh
po0JIeMbl, BOSHUKAIOIIME IIPU SKCILTyaTalluy U3JEJINN JIEKTPOHHON TEXHUKHU C YIETOM
o0JacTu, TUIOB U 3aJ1a4 MPO(eCcCCUOHAIBHOMN 1eATEeIbHOCTH B COOTBETCTBHUHU C
npodeccuoHaNbHBIMU CTaHAAPTaAMMU:

06.005 «ChoenuanucT MO OJKCIUTyaTallUd PaJWOdJIEKTPOHHBIX CPEICTB (MHXKEHEp-
AIIEKTPOHMK)», YTBEP)KIEHHBIH NpHKa3oM MMHHCTEpPCTBA TpyAa W COLUAIBHON 3aIUThI
Poccutickoit @enepanuu ot 31 urons 2019 roga N 540n (3apeructpupoBan B Muntocte PD 28
asrycra 2019 roaa, peructpaunonssiii N 55756).

40.058 «MHxkeHep - TEXHOJIOI MO MPOU3BOJCTBY W3ACIUNA MHUKPOIJIEKTPOHUKHY,
YTBEPKICHHBIM INIPUKa30M MuHuCTEpCTBA Tpylda M COLMANBbHOM 3amuThl Poccuiickoit
O®enepanun ot 03.07.2019 r. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 1. Ne
55439).

2 Mecro pucuumunbi(Moaynst) B ctpykrype OIIOII BO

JlucuuIuinHa BKIJIIOYEHA B BAPHMATUBHYIO YacTh JUCHUILIMH Osoka 1, B1.B.21 y4eGHOro
iaHa o0ydeHus: mo HampasieHuto noaroroku BO 11.03.01 PagmorexHuka - npoduiib
«HTEerpUpoBaHHbIE CHCTEMBI 0€300aCHOCTHY.

[Tpu ocBOEHMM JUCIUIUIMHBI 00Y4aIOIIUKHCS CMOKET YaCTUYHO IPOJAEMOHCTPUPOBATh
cienyromue 0600meHHsie TpynoBbie GpyHkmu (OTD):

— 3KcnayaTauma paanos3NeKTPOHHOM annapaTypbl (MpodeccmoHanbHbln ctanHaapTt 06.005
«Cneunannct no aKcnayaTauumn pagmvo3N1eKTPOHHBIX CPeACTB (MHMKEHepP-3/IEKTPOHUK)»,
Ko, B, yposeHb kBannbukaumum -5);
— Pa3paboTka eAnHMYHbBIX TEXHONOTMYECKMX MPOLLECCOB U PEKOMEHAALMIN MO YCTPAaHEHMIO
W npeaynpexpeHuio 6paka B NPOM3BOACTBE  U3AENUA  MUKPOIEKTPOHMKM
(npodeccmoHanbHbin  cTaHaapt 40.058 «WHXeHep - TeXHO/MOr MO MPOM3BOACTBY
N34eNNN MUKPOIIEKTPOHUKINY, KOA, B, ypoBeHb KBannduKauum -6);
JucuuruinHa 6a3upyeTcst Ha 3HaHUU TaKUX JUCHUUIUIMH Kak: HH(OpMaTHKa, CXEMOTEXHHUKA
W 3HAaHMS OCHOB QITOPUTMHU3ALMM M I[POrpaMMHUpOBaHUs, apxXuTekTypel OBM m
BBIYMCIIUTEIIBHBIX CUCTEM,
3 TpeboBaHUs K pe3yabTaTaM OCBOCHHUS JAUCHUILTUHBI(MOIYIIS)
BrimyckHuK 10KeH 001a/1aTh CIeAYIOMUMU MTPpo(dhecCHnOHaTbHBIMU KOMITETEHIUSMU:
[TKC-3 CnocobeH mpoBOIUTh aHAIN3 IPUYHH Opaka Mpu U3TOTOBJICHUHU U3EITHil
MUKPO3JIEKTPOHHUKH U JaBaTh PEKOMEHJAIMH 10 UX YCTPAHEHUIO U MTPEAYTIPEKACHUIO.

KOI[ N HAMMCHOBAHHMEC HHAUKATOPOB JOCTUKCHUHA KOMIICTCHIIUM
ITIKC-b.3.3 CniocoGeH npearatb BHECEHUE U3MEHEHUH B TEXIIPOLIECC.



B pesynbpraTte n3yueHus JUCHUIUIMHBI CTYAEHT JOJKEH:
-3HaTh: METOJbl OLEHKU NPUTOJHOCTH M BOCHPOU3BOJUMOCTH TEXHOJOTHYECKUX IPOLECCOB
IIPOU3BOJICTBA U3AEIUN MUKPOIIEKTPOHUKH.
-YMeTb: onpeAensTh IPUUMHbI OTKJIOHEHHs IapaMeTPOB FOTOBOIO M3AEIHS OT 3aJaHHbIX;;

-BrnaneTts: BbIABIEHMEM M yCTpaHEHMEM IPUYMH OTKJIOHEHHS IapaMeTPOB TEXHOJIOTMYECKHX

OTIepaIyii OT 3a/IaHHBIX.

4. ConeprkaHue U CTPYKTypa JUCLMILIUHBI (MOYJIsA)
Tabmuma 1. Conepkanune nucuurummHbl (Moayisi) «IIporpamMmuble cpencTBa HPOEKTUPOBAHUS
AIIEKTPOHHBIX YCTPOHCTBY MepeueHb OLEHOYHBIX CPEACTB U KOHTPOIUPYEMBIX KOMIETECHITUIH

Kon Haumenosa
Ne HanmenoBanu KOHTPOJIH e
W e Copneprxanue paszaena PYeMOH | outor
paszzerna/ TeMbI KOMIIETCH
- 0 CpelcTBa
1. | CucreMsl Marematuueckue MoOeln kommonentoB | HKC-3
aBTOMATU3HUPO | JIEKTPOHHBIX cxeM: MeToapl MOJdydeHUs U
BaHHOTO UACHTUQUKALIMA  MOAeJeH KOMIIOHEHTOB.
npoekTupoBaH | KOMIOHEHTHBIE M TONOJOIMYECKHE YpaBHEHHUS. K, T,JIP
us Anroput™M (GOpPMHUPOBaHUS CXEMHBIX YpaBHEHHI
METO0M Y3JIOBBIX HOTEHIMAJIOB..MeTo bl
MOJIETTUPOBAHUS CXEM.
2.| YpoBHH u | OcHOBHBIE JTaIBbI tonosiornyeckoro | IKC-3
3TaIlbl IPOCKTHUPOBAHUSA: KOMIIOHOBKA, pa3MeIleHHeE,
KOHCTPYKTOPC | TPacCHpOBKa. Maremaruueckue MOJIENN
KOTO KOMMYTAllUOHHBIX ~ CXeM M MOHTaXXHOTO K.TJIP
[IPOEKTUPOBAH | IPOCTPAHCTBA. AJITOPUTMBI  pEIICHUs  3a/4au: Y
us pa3bueHue, MOKphITHE, TUIIN3ALUS, Pa3MEILEHHUS. .
[loctanoBKa ¥  METOABl  pelIeHHs  3ajauu
TPACCUPOBKHU COECIUHEHUM.
3.| CoBpemeHnHble | OYHKIIMOHAIBHOE u ¢yuknuonansHo- | ITKC-3
CHUCTEMBI Joruyeckoe nmpoekTupoBaHue. KoMOMHaIMOHHBIE
aBTOMATHU3HUPO | M TOCIENOBaTEIbHbIE cxembl, Moaenu
BAaHHOT'O JIOTUYECKUX JJIEMEHTOB. MonenupoBanue
MpoeKkTHpoBaH | HUGPOBbIX cxeM. CHHTe3 TECTOB JUIsl KOHTPOJIS K TJIP.PK
us UG POBBIX YCTPOMCTB. Opranuzanus T
IIPOrPaMMHBIX KOMIUIEKCOB  ()YHKIIMOHAJIBHO-
JIOTUYECKOro  INpoeKTHpoBaHUsi. COBpPEMEHHBIE
CUCTEMBl  (PYHKIIMOHAJIBHOIO MPOEKTUPOBAHUS
POY, ocHOBHBIE HaNIPaBJICHUS UX Pa3BUTHS.

B rpade 5 mpuBogsTcs miaHupyemble (QOpPMBI TEKYLIEro KOHTPOJA: J1abOpaTOpHBIE
pabotsl (JIP), py6exusiii kontpois (PK), rectuposanue (T).

CtpykTypa AMCIUTUTUHBI(MOIYJIS)

3HeKTpOHHBD(yCTpOﬁCTB»

«IIporpamMmmMmHBIe CpeacTBa

IIPOCKTUPOBAHUA

Tabmuia 2. O01mas Tpy10eMKOCTh TUCIUIUIAHBI cOCcTaBisAeT 3 3aueTHIX eauHull( 1084acoB)

Bun pabotsr

TpynoeMKoCTbh, 4acoB

7 cemecTp

Bcero

O6111ast TpyA0EMKOCTh(B Yacax)

108

108




Bua pabotsl TpynoeMKoCTbh, 4acoOB
7 cemecTp Bcero

KonrtakTHas padora(B 4yacax): 42 42
Jlexuu (JI) 28 28
JlabopaTopubeie paboTs (JI3) 14 14
CamocTosTenpHas paboTa(B yacax):: 57 57
CaMocCTOsITeIbHOE H3YUECHHE Pa3/IeNIOB 48 48
Kontponbnas padora (K)
[TonroroBka u NpOX0OXKAECHUE TPOMEKYTOUHOU 9 9
aTTeCTaINU
Bua npomexyTo4HON aTTecTaluu 3a4€T 3a4€T

Tabmmual3. JIEKIIMOHHBIE 3aHATUA

Ne n/nn Tema
[IpoexTupoBanue, kinaccuukanus u OocHOBHbIE CTpyKTypsl CAIIP, wmeroabl
1 MMapaMETPUUECKOI0 U CTPYKTYPHOTO CUHTE3a ITPOEKTHBIX PELICHUM. .
) Mogenu 1 METOIbI Il aHaldu3a MPOEKTHBIX PEIICHUH Pa3IUYHBbIX UEPaApPXHUUYECKUX
YPOBHEH 1 0COOEHHOCTH MaTEeMAaTUYECKOTO MOJICIIUPOBAHHS.
Metonel  GopMayM3anM  CTPYKTYPHOTO  CHHTE3a , aHAIW3  aJITOPUTMOB
3 MIPOEKTUPOBAHMSI SJEKTPOHHBIX YCTPONCTB M (POpMHpPOBaHUS MOJeNiell OCHOBHBIX
KOMIIOHEHTOB 3TUX YCTPOUCTB.
4 [IpoekTupoBaHue YCTPOWCTB IJICKTPOHUKUA C WCIIOJIB30BAHHEM (YHKIIHOHATBHBIX
npeoOpa3oBaresei.
5 KOHCTPYKTOPCKO-TEXHOIOIMYECKOE MPOEKTUPOBAHUE AIEKTPOHHBIX YCTPOUCTB
Tabmuna 4. JlaGopatopHbie pabOThI
Ne n/mt
Tema
1 Mopenuposanue nuppoBsIX ycrpoiicts B Design LAB
5 MonenupoBanue padothl aHanoroseix cxeM B nakere ELECTRONICS WORKBENCH
3 Monenupopanue padotsl nudpobix cxem B nakete ELECTRONICS WORKBENCH
4 Mognenuposanue pabotel cmemanHbix cxeM B makere ELECTRONICS WORKBENCH
5 ABTOMaTH3UPOBaHHAsA Pa3pabOTKa TOMOJIOIUHY IEYaTHON IUIAThI; pa3MeLeHHe KOMIOHEHTOB

U TPacCUPOBKA COCTUHEHUM

Tabnumna 5. CaMocTosATENbHOE 3YYEHUE Pa3/IeNoB AUCIUIUINH

No
Bonpocsl, BEBIHOCHMEBIE Ha CAaMOCTOSITETIFHOE N3yUeHHE
Makpomoaenu wuHTerpaibHbIXx MukpocxeM (MMC), omepanumonsusix ycunurened (OY),
1 JIOTHYECKHX dJIeMeHTOB (JID).
5 CraTucTHYECKOE€ MOJETHPOBAaHHE CXeM. MEeTOoAsl MOJIEIMPOBAHUA CXEM  OOJBIION
Pa3MEepHOCTH.
MaTeMaTndyeckye  MOAEJM  KOMMYTALMOHHBIX CXeM M  MOHTAXHOTO
3 IPOCTPAaHCTBA.
4 Crarndeckue 1 JMHAMHYECKHE PUCKU COOEB.
5 O6paboTka 1 MmpeacTaBiIeHUE PE3YIbTATOB MOACITUPOBAHUSL.




6 CI/IHXpOHHBIC 1 aCUHXPOHHBIC MOJCIIN.

7 WurterpupoBannbsic CAIIP. Kontenitus nmapaiiebHOTO MPOSKTHPOBAHMUS.

5. OueHouHble MaTepHalibl IJs TEKYIIEro U PyOEKHOro KOHTPOJS YCIIEBAEMOCTH H
MIPOMEXKYTOUYHOM aTTECTALNKU

5.1.KossiokBUyM
B CEMECTPE NPOBOJAATCA 3 KOJUIOKBHUYMA, KOTOPBIE OLICHUBAIOTCA 110 8 0asnoB KaH(ﬂBIﬁ.

5.1.1.Bomnpockl, BBIHOCUMBIE Ha KOJJIOKBUYM
(kxonTposMpyembie komnereHuuu ITKC-3)
[TepBblii KOJUIOKBUYM

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

2. CxeMOTexHMUYECKO€E NMPOoeKTUpoBaHuE. OCHOBHBIE TOHATHS U OIIPEIEICHHUS,
IIPUMEHSIEMBbIE Ha 3TAIE CXEMOTEXHUYECKOTO IIPOCKTUPOBAHMUSL.

3. MaremaTnueckue MOEIN KOMIIOHEHTOB 2JIEKTPOHHBIX CXEM:

Mertobl nosryyeHust U uAeHTUPUKALMU MoJeslell KoMIoHeHTOB. KoMnoHeHTHbIe 1

TOIOJIOTUYECKUE YPABHEHHUS.

Anroput™ (opMUpPOBaHHS CXEMHBIX YPaBHEHUI METOJIOM Y3JIOBBIX TOTEHIHAJIOB.

MeToabpl MOIETUPOBAHUS CXEM.

MopenupoBaHue CTAaTUYECKUX U JUHAMUYECKUX PEKUMOB.

YPOBHHU U 3Tanbl KOHCTPYKTOPCKOTO MPOEKTUpoBaHus POY.

Tononornyeckoe MPOEKTUPOBAHUE.

e P B AN

0. OcHOBHBIE 3TAIbI TOMOJOTUYECKOTO MPOSKTUPOBAHUS: KOMIIOHOBKA, pa3MeIllEHuE,
TPacCUPOBKaA.
Bropoii koiutokBruyM
11. MaremaTnueckre MO KOMMYTAallMOHHBIX CXEM U MOHTAKHOT'O IIPOCTPAHCTBA.
12. KomnoHoBKa.
13. IlocTaHOoBKa M adrOpPUTMBI pElICHUs 3a/1a4: pa3OrueHue, MOKPhITHE, TUTU3AIHSL.
14. TlocTaHOBKA M aNTOPUTMBI PELICHUS 3314l pa3MEIECHUS.
15. ITocTaHOBKa M METO/BI PELICHUS 3a7a4l TPACCUPOBKU COEAMHEHU.
16. BonHOBO# anropuT™, KaHallbHas TPacCHPOBKa
17. OueHka KOHCTPYKTUBHBIX XapaKTEPUCTUK U HaiexkHOCTH POY.
18. MaremaTuueckue MOJEIIU aHalu3a KOHCTpYKUuii POY
19. Opranusanus NporpaMMHBIX KOMIUIEKCOB CXEMOTEXHUYECKOTO TPOEKTUPOBAHUS.
20. ®yHKIMOHATBHOE U (PYHKIIMOHAIBHO-IOTHYECKOE MPOEKTHPOBAHUE.
21. Jlornueckoe MpoeKTHUpOBaHHE LHHU(POBBIX YCTPOICTB.
Tpetnii KOJITIOKBUYM
22. OcHoBHEBIE 3a1aui. KOMOMHAIIMOHHBIE U IIOCIEN0BATEIbHBIE CXEMBI
23. Mopnenu JOTUYECKHUX JIEMEHTOB U Y3JI0B
24. MopenvupoBaHue HU(POBBIX CXEM.
25. CuHXpOHHOE MOJienupoBaHre. MHOro3HauHOE MOAEINPOBAHHUE.
26. MeTtoabl pelIeHNs] CUCTEM JIOTUUECKUX YPaBHEHUH.
27. CuHTe3 cxeM IM(PPOBBIX YCTPOICTB.
28. CuHTe3 TeCTOB JUIsl KOHTPOJIS IIM(PPOBBIX YCTPOHCTB.



29. Opranu3anusi MPOrpaMMHBIX KOMIUIEKCOB (DYHKITMOHAIBHO-JIOTHYECKOTO
MPOCKTUPOBAHUSI.
30. CoBpeMeHHBIEC CUCTEMBI (DYHKITMOHATLHOTO MPOCKTHPOBaHUS POY, ocHOBHBIE

HaIllpaBJICHUA UX pa3BUTHUA.

31. OcHOBHBIE IOHATHS U OIpPEACIICHUS, IPUMECHACMBIC HA 3TAII€ CXEMOTCXHUYCCKOI'O
IMPOCKTUPOBAHUA
PCKOMCH,I[aI_[I/II/I IIpH IMMOATOTOBKE K KOJIJIOKBUYMY

° npopa60TaTL KOHCIICKTEI J'IGKI_[I/II‘/'I I10 BOIIpOCaM KOJIJIOKBHUYMaA,

® [POYUTATH OCHOBHYIO U JIONOJIHUTEIBHYIO JINTEPATYPY, PEKOMEHIOBAHHYIO MO
M3y4aeMbIM BOIIPOCaM;

® OTBETHUTbH Ha BOIPOCHI KOJUIOKBUYMA;
® [IpU 3aTPyJHEHUSX, IPOKOHCYJIbTUPOBATHCS C MPENO/IaBATEIEM.

Kputepuu oneHuBanus

Onenka

HeynosnerBopuren | y10BIE€TBOPUTEID XOpOLIO OTJIMYHO

BHO HO 6 GanoB 8 baios

2 bayuia 4 bayna
Crynentr He 3HaeT | CTyneHT Crynent xopouo | CTyAeHT B IOJIHOM
3HAYUTEIbHOM IIOBEPXHOCTHO 3HaeT  MaTepual, | oObeMe 3HaeT
yacTH  BOIIPOCOB, | 3HAET  BOIIPOCHI | TPAMOTHO U IO | MaTepual, 'paMOTHO U
JIOITyCKaeT KOJIJIOKBUYMA, CYIIECTBY M3JIaraer | 1o CyUlecTBY U3jaraer
CYILIECTBECHHbIE JIOITYCKaeT ero, JIONyCKas | ero, He  JOIycKas
OIMOKK B OTBETaX | HETOYHOCTHU B | HEKOTOpBIE CYIIECTBEHHBIX
Ha BOIIPOCHI OTBETE Ha BONPOC | HETOYHOCTHU B | HETOUHOCTEW B OTBETE
OTBETE Ha BONIPOC | HAa BOIIPOC.

5.2.06pa31bl TECTOBBIX 3aJJaHUHN
(xonTponupyemas komnerenuus I[NKC-3)
OCHOBHOI 0COOEHHOCTBIO aBTOMATU3HUPOBAHHOTO ITPOEKTUPOBAHUS SIBIIIETCS TpeOOBaHUE:
+: 6e371e(eKTHOCTH BBITIOJIHEHUS IPOEKTHBIX paboT
-: YMEHBIIIEHUE CPOKOB IPOEKTUPOBAHMUS
-: CHHKEHHE CTOMMOCTHU pabOThI
S: OGHapy>keHHe U MCIIPAaBICHHE OLIMOO0K, TOMYIIEHHBIX ITPH MPOSKTUPOBAHNH, TpeOyeT:
+: 3HAUUTENbHBIX YCHINN pa3pabOTUYNKOB
+: HENTPOU3BOAUTENBHBIX PACXO/I0B
+: 3aTpaT BpEMEHU
-: pa3paboOTKy TECTOB (YHKIIMOHAIBHOT'O KOHTPOJIS
S: C yBeIM4YEHNEM CTENIEHU UHTETPALIUN CXEM:
+: OTHOILIEHHE YKCIIa BEIBOJIOB K YHCIY KOMIIOHEHTOB Ha KPHCTAJIJIE YMEHbIIAeTCs
+: yClIOXKHsIeTCs 3a/1a4a TECTUPOBAHUS
-! YBEJIMYMBACTCS OTHOIIEHUE YHMCIIA BBIBOJIOB K YMCITY KOMIIOHEHTOB Ha KpUCTAJLIE
S: Hexotopbie 0cOOEHHOCTH CXeM Kak 00beKTa MPOSIBISIFOTCS HA dTanax:
+: TONOJIOTUYECKOTO MPOEKTUPOBAHUS
+: U3rOTOBJICHUS
+: SKCIIyaTauu



-: MOZAEIIMPOBAHHUS

e - U S

: Hanmuume mapasuTHBIX EMKOCTEH COSTMHUTENILHBIX IPOBOJHUKOB B TOTIOJIOTHH CXEM:
: IPUBOMT K BPEMEHHOM 3a/ICP)KKE CUTHAJIOB

: IOSIBJISIETCSI COCTSI3aHUE CUTHAIIOB

: IOSIBJISIFOTCSL PUCKH COOST

: IOSIBJISIFOTCS] UCKaKEHHsI (DOPMBI IMITYIIbCOB

: 00ecrieunBacT MOBBIIICHUE ObICTPOACHCTBUS

: K necrabunmsupyromum (pakropam, BIUSIOIIUM Ha pabOTy CXEM, OTHOCSTCS TaK¥Ke:
: I3MEHEHHE TEMITePAaTyPhbl OKPYKAIOIICH CPe/Ibl

: KOoJIcOaHMs HAMPSDKCHUST KCTOYHUKOB MTUTAHUSI

: BHEIIIHUE HArPy3KU

: mapameTpbl () yHKIIMOHAILHOTO TECTUPOBAHHUS

-1 KOJINYECTBO BHYTPEHHUX BEHTHIEH

L4+ w»

+ 4+t

S
+
+
+
+

: Tomosornueckoe penieHne BLIOUpaeTcsi Ha OCHOBE:

: IPUHITUIIA PeaTH3aliu

: IOBEJICHUECKOTO OIMCAHUs KPUCTAILIA

: OTMCAHUS TEXHOJIOTUYECKHUX MPOLIECCOB

: [TorHOCTBIO 3aKa3HOE UCTIOJTHEHUE CXEM BBIOMpPAETCs KOr/ia:
. HGO6XO[[I/IMO MHWHUMH3HUPOBATH Pa3MEPbI KpUCTaJljia

: HE ONTHMaJIbHA B BapuaHTe Mmoiry3aka3Hbix C

: HeOOXO0JIMMO pean30BaTh (HYHKIHIO, KOTOpas HEBBIIOJMHUMA cTaHaapTamu C
: HEOOXOMMO MOBBICUTH OBICTPOJICHCTBHE

: [Tony3akaszusie UC pazpabarbiBaroTcst Ha Oaze:

: BEHTHJIbHBIX MaTpPHIL

. CTaHAAPTHBIX AYCCK

: QHAJIOTOBBIX MATPHI]

: QyHKIIMOHAIBHBIX DJIEMEHTOB

-. JUCKPETHBIX KOMIIOHCHT

MGTOI[I/ILIGCKI/IC PEKOMCHAAIWH 110 MOATOTOBKE K TCCTUPOBAHHNIO

TecTsl — 3TO BONPOCH WM 3aJaHUs, NPEIyCMaTPUBAKOIINE KOHKPETHBIM, KpPaTKHIA,

YEeTKHMII OTBET Ha MMEIOIIMECS OSTaJOHBl OTBETOB. [IpuM camMoOCTOATENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBACh K TECTUPOBaHUIO, MpopadoTaTh HMH(YOPMAIMOHHBIA MaTepua; 1o
aucuuiuiiHe. [IpoKOHCYNBbTHPOBAThCS ¢ IpenojaBaTeaeM 0 BOIPOCY BbIOOpa y4eOHON
JIUTEPATYPHI;

0) 4eTKO BBISICHUTE BCE YCIIOBUSI TECTHPOBAHHS 3apaHee. 3HATh, CKOJIBKO TeCTOB Bam
OyZeT MpeuIoKeHO, CKOJIBKO BPEMEHHM OTBOJUTCS Ha TECTHPOBAaHUE, KAaKOBa CHCTEMa
OLIEHKHU PE3yJIbTaTOB U T.1.

B) MpuCTynas K paboTe C TeCcTaMu, BHHUMATEIbHO M 1O KOHIIAa NMPOYTUTE BOIPOC U
IpeiiaraéMble BapuaHThl OTBETOB. BbiOepuTe npaBuiibHbIE (MX MOXKET ObITh HECKOJIBKO).
Ha otnensHOM TUCTKE OTBETOB BBIMUIIKTE IU(PY BONIPOCca U OYKBBI, COOTBETCTBYIOIIUE
MPaBUWJIbHBIM OTBETAM;

I) B MPOILECCE PELICHUs >KEIATEIbHO INPUMEHATh HECKOJIBKO MOJXOAOB B PEIICHUU
3a/laHusl. JTO MO3BOJISIET MAaKCUMaIbHO THOKO ONEPUPOBATh METOJAMH PELICHHs, HaX0/1s
Ka)KJIbIM pa3 ONTUMAJIHBIN BapUaHT.

n) ecnu Bel BeTpeTwnn upe3BblualiHO TPYAHBIA A Bac Bompoc, He TpaTbTe MHOTO
BpeMeHM Ha Hero. [lepexoaure k ApyruM Tecram. BepHuTech K TpyJHOMY BOIIpOCY B
KOHIIE.



€) 00s3aTeIbHO OCTaBbTE BPEMs UL IPOBEPKH OTBETOB, UTOOBI M30€KaTh MEXaHUUECKUX
OLIMOOK.

Kpurepuu oneHuBanus

OueHka
HeyZI0BJIETBOPUTEJILHO Y, 0BJIETBOPUTEJBHO XOpOIIOo OTJINYHO
0 6amnoB 3 Oamna 4 Gamta 5 OamioB
Menee 50 % mnpaBusbHO | 50-70% npaBuJbHO | 71-85% 86-100%
BbINIOJIHEHHBIX 3a/JaHUH. BBINOJIHEHHBIX 33/laHUH. | TPABUJIbHO NPaBUJIbHO
BBINOJIHEHHBIX | BbIIIOJIHEHHBIX
3aJaHU M. 3a/jaHuH.

5.3.3aaHus [1s 1ab0paTOPHBIX 3aHATHUH

(xontponupyemas komnerenuus [NKC-3)

JIabopaTopHBI MPAKTUKYyM SIBIISICTCS BAKHBIM 3JIEMEHTOM OOYy4YeHUSs, T.K. IMPHUBHBACT
HaBBIKH CaMOCTOSITEJILHOW pabOThl HAa Pa3JIMYHOM JIA0OPAaTOPHOM OOOPYAOBAaHUM M YMEHHUE
M0JIb30BATHCS PATMYHBIMU TPHOOPAMU U HHCTPYMEHTAMHU.

[Tpumep Tunosoii nadoparopHoii padboTsl «MoaenupoBaHue HUPPOBBIX YCTPOHCTBY»
Lenpto qanHO# pabOTHI SBISETCS MOJICIUPOBaHUE IU(POBBIX ycTpoiicTB NC
Metoanyeckne peKOMEHIAIIH

Brinonnenue kaxxaoi 1abopaTopHOi pabOThI CKIIAIBIBAETCS U3 CIEAYIOLINX 3TAIOB.

1. CamocrosiTenpHas TOATOTOBKAa CTyAeHTOB K pabore. Ilepex nHauwamom paboThI
CTYAEHTHl JOJDKHBI YETKO MpPEJCTaBIATh cebe Lenb paboThl, 3HaTh CYIIHOCTb OKHAAEMBIX
pe3ynbTatoB. CTYAEHTB, HE TOATOTOBUBINMECS K padOTe K BBIMOJHEHHIO pabOTHl He
JIOITYCKAIOTCS.

2. MonenupoBanue UG pPOBBIX YCTPONCTB. DTOT 3Tl OCYIIECTBISECTCS B COOTBETCTBUU C
METOAMYECKMMH YKa3aHUSIMHU, KOTOpbIE CoJepXKaTcd B OINUCAaHMM K KaxJIol pabore.
JlaGopaTopHbIE CTYIEHT MOKET HadaTh TOJBKO IOCIE COOECEIOBaHUS C TpErojaBaTeieM U
MOJy4EeHHUsI COOTBETCTBYIOIIETO JIOMYyCKa.

[Ipu paGore B mabGopaTopuu HEOOXOAMMO CTPOTO BBHITIONHATH BCE MpaBUJia TEXHHUKHU
0€30MaCHOCTH U YKa3aHUs IpenogaBaTers.

3. CocraBieHue oTtdera o mnpojeraHHod pabote. K ordyery o BbImoSHEHHOW paboTe
IPEIbABISAIOTCS CIelylolue TpeOOBaHUS:

OTueT MODKEH CoAep)KaTh HMCUEPIBIBAIONINE JaHHBIE, KaKk O N padoThl, TaK U O

pe3ysbTarax.

4. Tlocne mpencraBleHHs OTYE€Ta CTYAEHT JIOJDKEH MMETh, KaK MHHUMYM,
MOBEPXHOCTHBIEC 3HAHUS MO0 KOHTPOJBHBIM BOINpOcaM K padoTe, UMEIOIIUMCS B METOJIUYECKUX
yKa3aHMX, ¥ €My BBICTaBJISIETCS] 0aill, KOTOPBIM OLIEHEHA JaHHas JlabopaTtopHas padoTa.

5.4 IlpoMexxyTo4yHast aTTecTanus
(xonTponupyemas komnereHius [KC-3)
Criucok OCHOBHBIX BOTIPOCOB K 3a4E€Ty



1. Oomue ceegenus o CAIIP: moacucTeMsbl, BUIABI 00ECIIEYEHHI.

N

CxeMoTexHHYECKOE IPOEKTUpOBaHNnEe. OCHOBHBIE MOHATHUS U ONIPENEICHMUS,
IIPUMEHSIEMBIE Ha 3TAIE CXEMOTEXHUYECKOTO IIPOCKTUPOBAHMSL.

MaremaTnuecKkue MOJIEIN KOMIIOHEHTOB JIEKTPOHHBIX CXEM:

MeToap! momydeHus 1 UACHTUPHUKAIMA MOJIENIel KOMIIOHEHTOB.

KOMIIOHEHTHBIE U TONOJIOIMYECKAE YPABHEHUS.

Anroput™ (OpMUPOBaHHS CXEMHBIX YPaBHEHUI METOJIOM Y3JIOBBIX IOTEHIHAJIOB.
MeToapl MOIETUPOBAHUS CXEM.

MonenupoBaHue CTaTUYECKUX U JUHAMAYECKUX PEKUMOB.

YPOBHHU U 3TaIbl KOHCTPYKTOPCKOTO MPOEKTUpOoBaHus POY.

=20 0N kW

0. Tomonoruyeckoe NpOeKTUPOBAHUE.
1. OcHOBHBIE 3TaIbl TONOJOTUYECKOTO IPOSKTUPOBAHUS: KOMIIOHOBKA, pa3MEILEHUE,
TPacCUPOBKaA.

12. MaTtemMaTHuecKue MO/I€IN KOMMYTAIIMOHHBIX CXEM U MOHTa)KHOT'O IIPOCTPAHCTBA.

13. KomnonoBka. IToctaHOBKa U anropuTMBbl peLIeHUs 3a1a4: pa30reHue, OKpPhITHE,
TUIHM3ALUA.

14. [locTaHOBKA U QJITOPUTMBI PELLICHUS 33JJa4l pa3MeIIEeHUs.

15. TlocTaHOBKA M METO/IbI PELIEHUS 33/1a4l TPACCUPOBKU COEIMHEHUM.

16. BonHOBOM anroput™, KaHaJlbHas TPACCUPOBKA

17. OueHka KOHCTPYKTUBHBIX XapaKTEPUCTUK U HajiexHOCTH POY.

18. MaremaTuueckue MOJIENIN aHalln3a KOHCTpyKUuuid POY

19. Opranusanus IporpaMMHBIX KOMIIJIEKCOB CXEMOTEXHUYECKOTO IIPOEKTUPOBAHUS.

20. ®yHKIHOHANIBHOE U (PYHKIMOHAJIBHO-IOIHYECKOE POEKTHPOBAHUE.

21. Jlornueckoe MpPOEKTUPOBAaHUE LU(POBBIX YCTPOMCTB.

22. OcHoBHble 3aaud. KoMOMHAIIMOHHBIE U MTOCIIEI0BATEIbHBIE CXEMBI

23. Mogenu TOrM4ecKux 3JIEMEHTOB U y3JI0B

24. MonenvupoBaHue ITU(POBBIX CXEM.

25. CuHXpoHHOE MoJienupoBaHre. MHOro3HauHOE MOAEITUPOBAHHUE.

26. MeTtoabl pelieHus CUCTEM JIOTUYECKUX YpaBHEHUH.

27. Cunte3 cxeM HUu(pOBBIX YCTPOICTB.

28. CuHTe3 TeCTOB Ul KOHTPOJIS LU(POBBIX YCTPOMCTB.

29. Opranu3anus IporpaMMHBIX KOMIUIEKCOB ()YHKIIMOHAJIBbHO-TOTHYECKOTO
IIPOEKTUPOBAHHUS.

30. CoBpeMeHHbIE CUCTEMBI (PYHKIIMOHAIBHOTO MpoeKTupoBanus POY, ocHOBHBIE

HaIpaBJIEHUS UX Pa3BUTHS.

31. OcHOBHBIE MOHATHS U ONIPEACIICHUS], IPUMEHSIEMbIE Ha ATANle CXEMOTEXHUYECKOTO
MPOEKTUPOBAHUS
Meroanueckue peKOMEHAALUHU IIPU IMOJATOTOBKE K 3a4ETy
[ToaroroBka CTyIEHTOB K 3a4eTy BKJIIOYAET MPOPAOOTKY JIEKIIMMA, B TECYCHUE CeMeCTpa 1
HEMOCPEICTBEHHYI0 TOATOTOBKY B JHHU, MPEAIIECCTBYIOIIME 3a4eTy, BKIIOYasi, KOHEYHO,
MOATOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHHWIO, BBITTOJIHCHHUIO J1a0OpaTOpHBIX paboOT W HX
3aLIUTY.



J71st IOATOTOBKYU K OTBETAaM BOIPOCHI 3a4€Ta (OHU BBIIAIOTCS B KOHIIE CEMECTPA) CTYACHT
JIOJDKEH MCIOJIb30BaTh HE TOJIBKO KypC JEKIHMM, HO W OCHOBHYIO U JIOIOJHUTEIBHYIO
JTUTEPATypy JUIS BEIPAOOTKM YMEHUS JaBaTh Pa3BEPHYTHIE OTBETHI HA TOCTABICHHBIC BOTIPOCHI.

B xoxe moarotoBku K 3a4eTy CTYIAEHTY HE0OX0AUMO oOpaliath BHUMaHHE HE TOJIBKO Ha
YpOBEHb 3alIOMHUHAHUS, HO U Ha CTENEHb NOHMMAaHUS U3y4aeMbIX BOIPOCOB. A 3TO JOCTUTAETCs
HE [MpOCTBIM 3ay4yMBAaHUEM, a YCBOCHHUEM IIPOYHBIX CHCTEMAaTU3WPOBAHHBIX 3HAHUU
aHAJTUTUYECKUM MblluieHneM. ClenoBaTenbHO, HEMOCPEJACTBEHHAsT IOJrOTOBKAa K 3audery
JIOJDKHA B Pa3syMHBIX MPOMOPLMAX COYETaTh M 3alIOMUHAHHME, U MOHUMAaHHUE IMPOTPAMMHOIO
Marepuana.

Pacnipenenenne 6ajiioB TeKymiero, pyoeHoro KOHTPOJIs

Ne O06mas 1-g9 Touka 2-51 TOUKa 3 Touka
CyMMa
1. | Tekymuii KOHTPOJIb
MOCCILICHNUE 3aHITHI 10 3 3 4
0annoB Oaia Oamna baiia
BBIIOJIHCHUE U 3alllATa 21 7 7 7
J1a00paTOPHBIX pabOT Oan OayIoB OayoB OaJIIoB
2. | PyOexHbIil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
OaioB OaioB 0asuioB 0aioB
KOJUIOKBUYM 24 8 8 8
Oaiia OaioB 0asuioB 0aioB
Htoro 70 23 23 24
0annoB Oamia bamna baiia

Kputepuu onenuBanus
[Tpu ocBoeHMH quctumuinHbl hopmupyercs komrereHus [MKC-3
. YKa3aHHast KOMIIETEHIMS (POPMUPYETCS B COOTBETCTBHH CO CIEAYIOLIUMU dTAlaMu:
e (opmupoBaHuE W pa3BUTHE TEOPETUUYECKUX 3HAHWUM, MPETYCMOTPEHHBIX YKa3aHHBIMHU
KOMITETCHIIMSIMU (JIEKITMOHHBIC 3aHITHS, CAMOCTOsITEIbHAsI paboTa CTYIEHTOB);
e TpUOOpeTEeHHE M Pa3BUTHE MPAKTUYECKUX YMEHHM, MPETYCMOTPEHHBIX KOMIETCHIIMSIMU
(mpakTudeckue paboThl, CaMOCTOSITENIbHAs padoTa CTYJEHTOB);
® 3aKpeIUIeHHWE TEOPETUYECKUX  3HAHMM, YMEHUW U  MNPAKTHUYECKUX  HABBIKOB,
MPEyCMOTPEHHBIX KOMIIETEHIUAMHU (MIPAKTUYECKHE pPabOThl, TPAKTHKH, BBIMYCKHAS
KBTI (UKAIIMOHHAS padoTa).

KpI/ITepI/II/I OLCHKHM Kady€CTBa OCBOCHUS THUCHUIIIINHBI, 3aBepH1a101ueI71051 3a4€TOM

basuer
. ., | Pesymbrar .
(perTHHTOBOI TpeboBanust ypoBHIO c(hOPMUPOBAHHOCTU KOMIIETEHIIUN
OCBOCHHS
OLIEHKH)
3auTeHo
(6e3
61-70 MpoLEeypbl
cravn
3adera)
3aureno (¢ | OOyuaromuiics nposisisieT komrerennun [IKC-3 Ho He B momHOM
36-61 npoleaypoi | o0beMe BXOAAIIUX B UX COCTaB AeicTBUN. OOyJaromuiics MOKeT
cavn JIOITYCTUTh HEKOTOPBIE HETOYHOCTH, HETPYOBbIE OMIMOKH,




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

3aJ1JaBa€Mble €My BOIIPOCHI.

MmeHee 36 HE JOMVIIEH
AOTTYI Komnerenmuu He chopMUpOBaHbI
Oaa K 3a4eTy
«3a4TeHO» BBICTABISACTCA OOydJarImEeMycs, MPOJEMOHCTPUPOBABIIEMY  IOJIHOE,

BCECTOPOHHEE, OCO3HAHHOE NPaBHJIBHOE 3HAHWE MPOTPAMMHOTO MaTepHala M H3JI0XKHBIIEMY
OTBET JIOTUYHO, TPAMOTHO, YOETUTEIHHO, TOTOBOTO K JajbHEUIIEMY NpO(ecCHOHATBHOMY
COBEPIICHCTBOBAHUIO.

[Ipu oTBere OOydYAIOLIMIICA MOMET IOMYCTUTh HEKOTOpBhIE HETOYHOCTH, HErpyOble OIIMOKH,
3aTPYIHATBCS B CAMOCTOATENIFHOM M3JIOKEHMHM MaTepHana, HO MpPaBWIBHO OTBEYAaTh Ha
3aJjaBaeMbl€ €My BOIPOCHI, B PE3yJbTAaTe HABOJSIIUX BOIPOCOB C TOMOINBIO IPENOaBaTeNs
UCTIPABIIATH JOMYIICHHBIEC OMIMOKH U HETOYHOCTH.

«He 3auTeHO» MOKET OBITh BBICTABICHO O00yYaromeMycs, OOHapYKHUBILIEMY HETIOJIHOE,
HEOCO3HAHHOE 3HAaHWE Y4eOHO-TPOrpaMMHOTO MaTepuaia, JOIYCKAIoUmeMy IpyOble OUIMOKH,
HECIIOCOOHOMY CaMOCTOSTENIbHO M3JIOKHUTH OTBET HA BOIIPOC, OTBEUYAIOIEMY HENPABIIBHO HIIH
HE JaloIleMy OTBET Ha 3aJaHHbIC BOINPOCHL. JleMOHCTpUpyeMblli ypOBEHb 3HAHMH HE MOXKET
OBITH MPU3HAH JOCTATOYHBIM JJIs1 TPOPECCHOHATBHON I TEITFHOCTH.
6.MeToanyecknue MaTepHabl, ONPEIEISIOIINE TPOIEYPbl OLICHUBAHUS 3HAHUH, YMEHUH,
HaBBIKOB U OIIBITA JICATEIILHOCTH

Tabnuna 6. Pe3ynpraTel 0CBOSHHSI YU€OHOH TUCIMITIIMHEL, MTOJUICKAIINE TPOBEPKE.

Pesynbratet OcHoBHBIE TTOKa3aTENN Bun onienounoro matepuana
oOydeHus OIICHKH PE3YJIbTaTOB
(KOMIIETEHIINHN ) o0ydeHus

MNKcC-3 3HaTh: METOALI  OLIEHKH
MIPUTOTHOCTH 51

BeimonHeHue u 3amuTa 1ab0paTopHBIX
pabor;

BOCHpOI/IBBO[[I/IMOCTI/I
TEXHOJIOTHYECKUX
MpPOLECCOB  MPOU3BOJICTBA
u3aenui
MHUKPODJIEKTPOHUKH.

-YMerTs: ONPEIEATD
IMIPHUYUHEBI OTKJIOHCHUA
[1apaMeTpoB TOTOBOT'O

HU3JEIUS OT 3aJaHHbIX;;

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

THUIIOBBIC OLICHOYHBIC MaTCpHaJibl JJIA
ycTHoro omnpoca (pa3zaen 5.1.1);

TUIIOBBIE TECTOBBIC 3aianus (paznen 5.2.);
TUIIOBbIE OLICHOYHBIE MaTepPHAJIbl K 3a4eTy
(paznen 5.4.).

Brimonaenue u 3ammra 1a60paTopHBIX
pabor;

THUIIOBBIC OLICHOYHBIC MaTCpUaibl JJIA
ycTHoro omnpoca (pa3zaen 5.1.1);

TUIIOBBIE TECTOBBIC 3aianus (pazaen 5.2.);
THUIIOBbIE OLICHOYHBIE MaTePHAJIbl K 3a4eTy
(paznen 5.4.).

BrimonHenue u 3ammra 1abopaTopHBIX
pabor;

THUIIOBBIC OLICHOYHBIC MaTCpHaJIbl JJIs
ycTHOTO ompoca (pazaen 5.1.1);

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

7. YaeOHO-MeToIn4YecKoe 00ecredeHne TUCITUTUINHBI (MOIYIIS)




7.1 OcHOBHas nuTEpaTypa
1. IlerpoB M.H., I'ynkoB I'.B.MoaenupoBaHre KOMIIOHEHTOB U 3JIEMEHTOB MHTErPAIbHBIX
cxem.2016r.,464c. OBC Jlanb .”Pexxum nocryma: htt ps://lanbooks.com.
2. Ilyxansckmii I'.U., Homocembrnera 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
aHaji3a CXeM dJIEKTpOHHBIX ycTpoicTB M3marensctBo: JMK Ilpecc, 2006 1.500 c. DbC”
Kuuradonn”.
2.Pazesur B.J[. Cucrema CXEMOTEXHUYECKOTO  MOJEIMPOBAHMS U IPOECKTUPOBAHMS
nevatHbix wiat Designer Center (PSpice). - M.: CK Ilpecc, 1996. 272 c.
3.Pocano JI. ®usndeckas 2IeKTpOHUKA U MUKpodsiekTpoHuka: Ilep. ¢ ucnan. / [Tox pen. B. A.
Tepexosa. M.: Beic. mk., 1991. 351 c.
4.HoukoB KO.H. OcHOBHbIE MOHATHS U 3aKOHBI TEOPUH LIeTIeH, METOIbI aHAIH3a MPOILIECCOB
B uenax M3parensctBo: Jlann, 2011 r. 288 ¢. OBC” Jlaun

7.3.Ilepuoaryeckue u3gaHus

[lepeyenp nepuoauuecKUX uU3AaHUM, MomydaeMbix Oubnuorexkoit KBI'Y, B KOTOpBIX
CTYJICHT MOXET O3HAKOMHUTBCS C COBPEMEHHBIMHU JIOCTHKCHUSMH B OOJIACTU DIICKTPOHHKH,
MUKPO U HAHODJIEKTPOHUKHU:

o Ousuka. (OusHMKa TOTYIPOBOAHUKOBBIX IMPOBOJHUKOB W JHUAJICKTPUKOB, KBAHTOBAs
anekrponuka). Mzsectust BY308;
DNEKTPOHUKA;
Ou3MKa U TEXHOJIOTUS MOTYIIPOBOIHUKOB,
MUKpO3JIEKTPOHUKA;
KBaHTOBAas 35IEKTpOHUKA.

7.4.HTepHeT-pecypchl
http://lib.kbsu.ru/ - bubmmoreka KBI'Y.

http://www.garant.ru/ - CnpaBouHas npaBoBasi cucrema «l'apanr.

http://www.studmedlib.ru - 9bC «KoHcynbTaHT cTyneHTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbHbIif mpoekt A.H.
Bapruna

1
2
3. http://www.consultant.ru/ -CripaBouHast npaBoBas cucrema «Koncynprantllarocy.
4
5

http://www.Russianelectronics.ru -nmoptan «BpemMs 3IeKTpOHUKNY;

http://www.platan.ru — kaTanor 3J€eKTPOHHbIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUACOPOIHUKYU 1O HAHOTEXHOJIOTHH;

A S

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

HAHOWH/TYCTPHH.
10. https://www.sciencedirect.com/ - [TonmHoTEeKCTOBas 0a3a naHHbBIX ScienceDirect.

7.5 Meroandeckue ykazanus K naboparopHbiM 3aHsaTusM. Kapskua A.T. OcHoBel pabotsl B CAIIP P-Cad.
Meronnueckue pa3paborku, Hampunk, 2010, Slc.

8. MATEPUAJIBHO-TEXHUYECKOE OBECINEYEHUE JJUCHUIUJIMHBI (MOAYJIA)
MarepraibHO-TEXHUUECKYIO 06a3y JUIsl MPOBEACHUS 3aHATHI MO JUCIUIUTMHE 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 CHCIMATM3MPOBAHHAS AyJUTOpHUs, HCHOJIb3yeMas TMpH  TPOBEICHUM  3aHATHUI
nekmonHoro Tuma Ne238, pacnonokeHHas 1o azapecy: 360004, KabapmuHo-
bankapckas pecryonuka, . Hambumk, yi. YepabieBckoro, 175, y4eOHBII KOpITyC
yauBepcuteta Ned (OMD), ocHamieHHas MYJIBTUMEIMMHBIM —IIPOCKTOPOM |
KOMIUIEKTOM  alIaparypbl, IO3BOJIIOILIEH  JAEMOHCTPUPOBaTh  TEKCTOBBIE U
rpaduyeckue MaTepHasbl;

e pabouee MECTO NMPEIoIaBaTEeNs;

e pabouue MecTa CTYJIEHTOB;

e MeJIoBas J10CKa.

MynbTumeviiHasi Npe3eHTalys, COIPOBOXKIAIOIIAS JIEKLHUIO, II03BOJIET IPENOJABATEIIIO
aKIIEHTUPOBATh BHUMAHKE CTYJICHYECKOH ayIMTOPHH Ha KITFOUEBBIX BOIIPOCAX JICKLIUH.

Jucrimmmmaa obecriedeHa:

® TECTOBBIM MaTepHaIaMH B AJIEKTPOHHOM oOydJaromiei cucteme «Moodle» (OTKphIThIi
YHUBEPCHUTET);

®  KHIDKHBIM (JOHIOM OUOIHOTEKH;

®  JJIEKTPOHHBIMH BEPCHSMH JICKIIHI U Y4eOHUKOB.

CryneHTsl MMEIOT JOCTyN udepe3 MHTepHET NOCTyn K SJIEeKTPOHHOM oOydarorieil cucreme
«Moodle» (OTKpBITEII YHUBEPCUTET), KOTOPAs MO3BOJISIET Pa3MeIIaTh AICKTPOHHBIE YIeOHbIC KYPCHI B
CBOOOJTHOM JIOCTYIIE IS CTY/ICHTOB YHUBEPCHUTETA.

[Ipn npoBeieHny 3aHATHN JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHI UCTIOJIB3YFOTCS:
JUIEH3UOHHOE MporpaMMHoe oOecrieueHre U CBOOOIHO pacpoOCTPaHIEMbIE POTPaAMMBbI:

e Microsoft Office ymmensus: Joroop 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 or 25.11.2014, moroBop N20331100002314000077-0003152-01 ot
29.12.2014, nmorosop  Ne0331100002314000038-0003152-01 ot  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 mmueHsus: mpemocrapisieTcsi OeCIIaTHO Ha
ycnoBusix 1o aapecy https:/www.adobe.com/ru/legal/terms.html;

e Mozilla Firefox munensus: GPL/LGPL/MPL, Google Chrome murnensus:
MpeiocTaBisieTcsl OeCIUIaTHO Ha  YCIOBUSIX JIMLIEH3MOHHBIX —COIVIAIIEHWH Ha
IporpaMMHOEe  OOECHeYeHHEe C  OTKPBITBIM  HMCXOJHBIM  KOJOM IO  ajipecy
https://code.google.com/intl/ru/chromium/terms.html.

JU1sl CTY/IEHTOB € OrpaHUYEHHBIMU BO3MO>KHOCTSIMH 3/JOPOBbSI CO3/IaHbI CHIELUAIIBHBIE YCIIOBUS
JUIsl TIoJy4yeHus: oOpazoBanus. Crenuann3upoBaHHOE MOMEIIEHHUE JUIsl MHBAIMJIOB PACIHOJIOXKEHO T10
anpecy: 360004, Kabapnuno-bankapckas pecryOnmuka, r. Hampbumk, yn. UYepsblimesckoro, 173,
IJIaBHBIN y4eOHBIN KOpITyC YHUBEpCHUTETa, ayauropus Nel4S.

B nensx 10CTynmHOCTH MOYYeHHs! BBICILIETO 00pa30BaHus 10 00pa3oBaTeIbHbIM IpOrpaMMamM
WHBAIMJAMA W JIMLIAMA C  OIPAaHWYEHHBIMH BO3MOXHOCTSIMH  37I0pPOBbSl  YHUBEPCHUTETOM
obecrieynBaeTcs:

®  AITBTEPHATHBHOM BepcHel OPHUIMATHLHOTO caidTa B cetr «HTepHeT 17151 CTaboBHUIAIINX;

® TIPHUCYTCTBHE ACCUCTEHTA, OKA3bIBAIOIIEr0 00yUYaroIeMycst HEOOXOUMYIO TOMOITb;

e ISl WHBAIMAOB M JIMI[ C OIPAaHMYEHHBIMM BO3MOXKHOCTSIMU 3/I0POBbSl IO CIYXy —
TyONMpOBaHWE BCIYyX CHPAaBOYHOW WHGOPMAIMM O PACIHUCAHWU Y4YeOHBIX 3aHSTHI;
obecrieyeHne HayIeKalllMU 3ByKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHNUS MH(OpMAIINY;

® ISl MHBAIWJIOB U JIMI[ C OTPAHMYEHHBIMUA BO3MOKHOCTSMH 3/I0POBbSI, UMEIOIINX HapyLICHHS
OTOPHO-IBUTaTeNbHOTO  ammapara,  CO3[[aHbl  MaTepHAIBHO-TEXHHYECKHUE  YCIIOBHUS


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

00eCTIeynBaOLIE BO3MOKHOCTh OECTIPENATCTBEHHOTO JIOCTYIa OOYJaloIMXCs B ydeOHbIE

TIOMEIIICHNSI, OOBEKTY IMHUTAHUs, TyaJICTHbIE W JPYTHe TOMEIICHHs YHHBEPCUTETa, a TaKKe

npeObIBaHUs B YKa3aHHBIX IOMEHICHMSX (HAIMYME pACHIMPEHHBIX JBEPHBIX IPOEMOB,

TIOPYYHEH U APYTUX MPUCTTIOCOOTICHHIA).

[IporpammHoOe obecnieueHre COBPEMEHHbBIX HH(POPMALMOHHO-KOMMYHUKAITUOHHBIX
TEXHOJIOTUI

1. CrynmeHTBl MMEIOT JOCTYNl K €IMHOMY OOpa3oBaTeNbHOMY MOpTaly, IJe MOTYT B
OTKPBITOM  JIOCTYIIE  IOJIb30BaThCsS  pecypcaMu  y4eOHO-METOIMYECKOW  JIUTEPaTyphl,
ABISIOIMMUCS pazpabotkamu Beaymux BY30B Poccun.

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

3. Ilpu BBIIONHEHUH JT1a0OPATOPHOTO MPAKTUKyMa CTYACHTBHI B 00S3aTEIHHOM IOPSIKE
OPOBOJAT 0OpabOTKY HKCHEPUMEHTANbHBIX JaHHBIX C TPUMEHEHHEM IPOTPAMMHBIX Cpel
MicrosoftExell, MathCad.

4. B pamkax obecrieueHus] IPUMEHEHUS! KOMITBIOTEPHBIX TEXHOJIOTHUI B 00pa30BaTeIbHOM

MPOoIeCcCe UMEKOTCS CIICUAIM3UPOBAHHBIC KOMITBIOTEPHBIX KJIacca ¢ COBPEMEHHBIM

IPOrpaMMHBIM 0OecTiedeHeM U MMEIOINM BbIX0X B IHTEpHET



JIMCT UBMEHEHUI (JIOIIOJIHEHN)
B pabouyto nporpammy 1o gucuuruinie «lIporpaMMubie cpecTBa MPOEKTUPOBAHUS
AJIEKTPOHHBIX YCTPOUCTB » MO HampasiieHuto noaroroBku 11.03.01 - PanuorexHuka Ha 20
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