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1. Ilesan ocBOEHMSI AN CHMIIJIMHBI

Lenab0 AUMCHUMILVIMHBI SIBJASIETCS  OBJIaJIeHHe CTYJAeHTAMH He00XOQUMBbIM H
JAOCTATOYHBIM YPOBHEM NPO(PEeCCHOHAIBHBIX KOMIETEHIHHA B COOTBETCTBHHM C
TpedoBanusivu ®PI'OC BO no nanpapiieHuio mnoaroroBku 11.03.04 «Inexkmponuxa u
HAHO0I/1IEKMPOHUKA», NPOPUIIbL TOATOTOBKH «IIpombluiieHHas 31eKMpPOHUKA).

[lenpto u3y4yeHUS [AaHHOM IUCHUIUIMHBI SBISETCS (QOPMHUPOBAHUE Y CTYACHTOB
KOMIUIEKCAa 3HAaHMW B  O0JIACTHU  aBTOMAaTU3UPOBAHHOTO IPOCKTHUPOBAHUS  YCTPOKHCTB
OPOMAJIEKTPOHUKHU. M3yueHune JOUCHUIUIMHBI — 3aKJIIOYaeTcsl B YCBOGHHUU  CTYIEHTaMU
TEOPETUYECKUX 3HAHHWK MO MH()OPMAIMOHHOMY, TPOTPAMMHOMY, TEXHUYECKOMY OOECIICUCHUIO
CAIIP, B hopMHupoBaHHM HAaBBIKOB aHAIM3a U CHHTE3a YCTPOMCTB MPOMIIIEKTPOHUKH Ha OCHOBE
MOJICTTMPOBAHUSL TPOILIECCOB CBSI3aHHBIX C CO3/IaHUEM COBPEMEHHBIX II€YaTHBIX IUIAT C
ucnoas3oBanuem [1K. B

Koneunas nienb 00y4eHHsT — CBOOOIHOE BIIAJICHHE KOMIUICKCOM MPOTPaMMHBIX CPEJICTB,
MpeIHa3HAYEHHBIX JI1 MPOCKTHPOBAHUS U CO3JAHUS MPOCKTUPYEMBIX MHUKPOIPOILIECCOPHBIX
CUCTEM.

VYkazaHHas IeJb JIOCTHTaeTCsl 3a CYET O3HAKOMJICHHS CTYACHTOB C PasIUuIHBIMHU
MPOrPaMMHBIMH CPEJCTBAMHU MOJAEIUPOBAHUS PabOTHI MPOEKTUPYEMOM MeyaTHOW IUIaThl AJIS
MUKPOTIPOIIECCOPHON CHUCTEMbl U TOAKPEIUISETCS BBHIMNOJIHEHHEM JIaDOpaTOpHBIX paboT u
KYPCOBOTO IPOCKTA.

2.Mecto aucuuminnsl B ctpykrype OII moaroroBku 6akaiaBpa

b1.B.13

Hucuunnuna «CAIIP ycTpoilcTB MPOMBILUIEHHOW 3JIEKTPOHUKNY BXOJUT B BapUATHUBHYIO
gacTe Omoka 1 oOpa3oBarenbHOW mporpaMmbl MO HampasieHuo moaroroku 11.03.04
«DNeKmpoOHUKA U HAHOIIEKMPOHUKAY, TIPOGUIH TIOATOTOBKH «/IpoMbluLIeHHAs: 2IeKMPOHUKAY .

Jns  ycnemHoro ycBoeHus gucuuiuiiHbl  «CAIIP  ycTpoHCTB — MpPOMBIIITIEHHON
AJIEKTPOHUKU» CTyJIEHTaM HEOOXOJUMBbI IIOJIHbIE 3HaHUsA 1O Kypcam «lMHxeHepHas U
KOMITBIOTEPHAs rpaduka, «Uudopmaruka, «MHKpPOIJIEKTPOHUKAY, «OCHOBBI
MHUKPOIPOLIECCOPHON TEXHUKNY, «ITEMEHTHI IIUPPOBON TEXHUKN», «MUKpPOIPOLIECCOPBD».

3. Komnerenuuu obGyuaromerocsi, ¢gopmupyemble B pe3y/bTaTe OCBOCHHMS AHUCHUIIUHBI
(Moay.nsi) M IJIAHMPYeMble pe3yJIbTAaThl 00y4YeHHsI:

B pesynbrare ocBoenus aucuumiuHbl (Monyisi) «CAIIP ycTpolcTB NpOMBIIITIEHHON
HJIEKTPOHUKHU» 00yJaroIUNCs T0JKEeH 001aJaTh CIEAYIOIIMMU KOMIIETEHIIUSIMHU:

CrpyKTypHBIH
JJIEMEHT

[Inanupyemsie pe3ylbTaThl O0yUCHUS
KOMIICTCHIIN py pesy. yd

OIIK-9: cnocoGHOCTHIO HCIOJIb30BATH HABBIKM PAa00ThI C KOMIILIOTEPOM, BJIaJeTh
MeToaaMu MHGOPMAITHOHHBIX TEXHOJIOT Ui, COOJII0IaTh OCHOBHbIE TPEOOBAHMS
HH(OPMaLMOHHOH 0€30IaCHOCTH

3HaTh METO/Ibl U CPEJICTBA YIPABICHUSI CHCTEMHBIMU, TPUKIIATHBIMU U
uHcTpyMeHTanbHbIMU CAIIP B poeKTHPOBaHNN MUKPOIPOLIECCOPHBIX U
UX MOJICHCTEM HAa BBICOKOM YpPOBHE

YMers: npumeHsTh cpeacrtsa CAIIP;

MPEIBAPUTEILHO MTPOSKTHPOBATH MUKPOIPOIIECCOPHBIE CHCTEMBI Ha
BBICOKOM YPOBHE IOJIb30BATEIISL; YIIPABIATH BCEMH MapaMeTpaMu
CHUCTEMHOTI0, IPUKJIAJHOTO U MHCTPYMEHTAJIBHOT'O IIPOrPaMMHOI0
o0ecreyeHns: CUCTEM U UX MOJICUCTEM

Brnanets: HaBbIKaMH pabOTHI C MaKeTaMH MPUKIaTHBIX mporpamm «Altium Designy» c
rcnojib3oBanneM nakera «Kommnac-3/[», HaBbIKaM YIpaBJIeHUS U HACTPOUKHU
B COOTBETCTBUU C IPOEKTAMM Ha BBICOKOM YPOBHE I10JIb30BATENS




CTpyKTypHBII
JIEMEHT
KOMIIETEHINH

[Inanupyemble pe3yabTaThl O0y4eHHS

IIK-5: roTOBHOCTHIO BBIOJIHATH pacyeT U MPOEKTHPOBAHME )JIEKTPOHHBIX NIPUOOPOB,
€XeM M YCTPOiicTB Pa3JIMYHOro (PyHKIIHOHAIBHOI0 HA3HAYEHHS B COOTBETCTBHUH C
TeXHHYECKHM 3a/IaHNEM C HCIO0JIb30BAHHEM CPEICTB ABTOMATHU3AIUH NPOEKTHPOBAHUS

3HaTh

rOCy/lapCTBEHHbIE CTAaHJIApThl B 4YacTU BEACHUA JOKYMEHTOB Ha
IIPOEKTUPOBAHUE AIEKTPOHHBIX YCTPOUCTB;

OTJIMYUTEIbHBIE OCOOCHHOCTH COBPEMEHHBIX diekTpudeckux CAIIP;
II0CJIEI0BATENBHOCTD 3TANOB IPOEKTUPOBAHUS AIEKTPOHHBIX YCTPOMCTB;
coctaB mnakera nporpamm CAIIP PCAD u ux B3auMMOACHCTBHE MEXIY
co0oit u gpyrumu CAIIP ncnonb3yeMbIX IpU NPOEKTUPOBAHUH,
JIOTIOTHUTEIIbHBIE YTHIIATBI MO/IETTUPOBAHUS TEIUIOBOI u
AJIEKTPOMAarHUTHOW COBMECTUMOCTH;

YMeTn:

OLIEHUBATh MapaMeTpbl MPOEKTHUPYEMOWCHUCTEMbI BBINOJIHEHHOW Ha
COBPEMEHHOI 2JIEMEHTHOH 0a3e;

(dbopMyIMpoBaTh TPeOOBAHUS K IPOEKTUPOBAHUIO TAKUX CUCTEM;

pa3pabarbiBate npu nomoru CAIIP cTpyKTypHBIE W NPHHIMTHAIBHBIC
CXEMBI;

YMETb BBINOJHATH IpoekTupoBaHue ¢ npumeHeHuem CAIIP PCAD wu
npyrux CAIIP;

Bnaners:

Meronamu: BbIOOpa Hambosiee S(PPEKTHBHBIX CIOCOOOB BBITOTHEHUS
MIPOCKTA;

MOJIETTUPOBaTh PAa0OTY OTHENBHBIX €ro JJIEMEHTOB MPOEKTUPYEMOM
CUCTEMBI, YCTPOWCTBAa WM  OJIOKA, BBIIOJNHATH  MPEANMPOCKTHOE
UCCIIeIOBaHHE

OpPraHHW30BBIBATH W MPOBOJUTH TIOWCK WJACH JUISI pEHmIeHHS 3aaad
MIPOEKTUPOBAHMUSI.

4. CTpyKTypa H coaep:xkanue Jucuuianabl (MoayJs) «CAIIP ycrpoiicTs
NPOMBINLTIEHHOH JIEKTPOHUKH»

OO61mast TpyA0eMKOCTh AUCHHUTUINHBI cocTaBisieT 3 eaunuiibl, 108 .

KonTakTtHas pabora —11,7 akaz. yacos:

Aynuropnas —10 akap. yacos,

Bueaynuropnas - 1,7 akan. 4acos;

JeKIMK — 4 akaJl. yacoB, JabOpaTOpHbIE 3aHATHA — 6 aKkaJ. 4yacoB, 2 4. HHTE. JIEKII., 2 Y.
UHTEp. 1a0. paboTHL., KypcoBas paborTa.

caMmocTosiTeNnpHas padota - 92,4 akaj. 4acos,

MOJATrOTOBKA K 3a4eTy — 3,9 akaj. 4acos.
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Pazgen/ rema
JHUCUUILIAHBI

Kypc

AynutopHas
KoHnrakTHas paboTa
(B akaj. yacax)

JIEKIIUH
mabopart.
TIPAKTHY.

1

BaHATHA
RAHITUI

camocr.
pab

Bun
CaMOCTOSITCIIHbHOM
paboTsl

DopMBbI TEKYLLIETO
u
MIPOMEXXYTOYHOTO
KOHTpPOJIA
yCIEBAEMOCTH

O] ¥ CTPYKTYPHBIN

K
DJICMCHT KOMIICTCHIINH

W3y4EHHBIE B APYIMX IUCHUIUIMHAX JUIS
obyuenns muctmmimae «CAIIP ycTpoiicTB
TIPOMDIICKTPOHUKI. Crioco651
MIPOCKTUPOBAHKS COBPEMEHHBIX YCTPOMCTB
MIPOMBJIEKTPOHUKHU. YpoBHH
aBTOMATH3UPOBAHHOIO  IPOEKTUPOBAHMUS.
Krnaccudukarms CAIIP. 0630p
MIPOTPaMMHBIX  IIPOAYKTOB  3JIEKTPOHHBIX
CAITIIP. Ilpou3BoauTenu W MOCTABIIUKH
CAIIP neuatHsix miat. Poccuifckuii peIHOK
CAITIP neyaTHbIX marT.

[Maker mporpammuoro obecneuenns CAIIP
PCAD. Co3nanne ma0ioHa i pECOBaHHS
UEKTPUUECKUX CXeM. [pynma KoMaHX
CO3JIaHUS CXEMBI IIEKTPUIECKOH
npuHOUNuaneHoi. [lpumepsl  pucoBaHMA
cxeM. I'padnueckoe pemakTHpoBaHHE CXEM.
[Mo3uonHple 0003HAYEHUsI, HOMUHAIBI U
Tunel.  [lepeHyMmepanus  HO3HMITMOHHBIX
00o3HaueHU. J{OMOTHUTEIbHBIE TEKCTHI.
BcromorarensHble KOMaHABI HCIIOTIb3yEeMbIe
IIPU PUCOBAHUH CXEM.

O6mume nonoxenus (IFOCT 2.001, TOCT
2.004, TOCT 2.051,) OOmwme mnpaBmiIa
BemonHeHns  geprexeir. (FOCT  2.301,
IrOCT 2.302, T'OCT 2.303) IIpaBuia
BemoyHeHus cxeM. (TOCT 2.708, TOCT
2.752, TOCT 2.759, TOCT 2.761, TOCT
2.708, TOCT 2.764, TOCT 2.765, TOCT
2.7).

121 14

TexHomorus MeYaTHBIX IJart.
OpHOCTOpOHHME IUIATHL. JIByXCTOpOHHHE
miatbl. MHOTOCJIOMHBIE MJAThl. TOYHOCTH
MeYaTHBIX IUIaT. Pa3Mepsl MmedyaTHBIX TUIaT.
Tommuuaa medatHeix miaaT. OTBepCTHS
MeYaTHBIX aT. [lapaMeTpbl MPOBOJIHUKOB
u  3a30poB. KoHTakTHBIE  IUIOHIAJIKU
OTBEpPCTUH. IInockue KOHTaKTHbIE
TUTOIIAKH. OKpaHHbIE CJIOH.
lanpBaHMYecKkue TMOKPHITUS.  3alIUTHBIE
MIOKPBITHSL. MapxkupoBKa. YcraHoBka
JJIEMEHTOB.  YCTaHOBKAa  DJIEMEHTOB  C
OCEBBLIMHU BBIBOJIAMH. Y CTAaHOBKA 3JIEMEHTOB
CO TIITHIPEBBIMH BBIBOJAMH. Y CTaHOBKA
MHKpOCXeM.  Pammatopsl  OXJaKIeHUS.
IToBepxXHOCTHBIH MOHTaX. MonTax
MHKpPOCXEM Ha TMOBEPXHOCTh. JIMCKpETHBIE
YHI-3JIEMEHTHI. ITasnpHas Macka.
[Ipukneiika  snementoB.  [lepcreKTUBEHI
[apaMeTpoB MeYaTHBIX IJIaT.

14

MIOBTOPEHUE
TEOPETUYECKOTO
MaTepuana,
MOJITOTOBKA U
odopmiieHue
1a00paTOPHBIX
pabor,
MOJITOTOBKA
KYpCOBOM
paboTHI.

[IpeoOpa3oBanue (aiiioB U  co3gaHue
crucka coenuHeHui. [lepexon OT cXeMbl
ANIEKTPUYECKON MPUHIUIHATBHON K 00pa3y

16

u opopmiieHHE
J1a00paTOPHBIX
pabort. 3auer.
KypcoBas
pabora.

[IK-5, 3yB




Pazgen/ rema
JHUCUUILIAHBI

Kypc

JICKIIU N

AynutopHas
KoHnrakTHas paboTa
(B akaj. yacax)

mabopart.
BaHsTHS

TIPpaKTHU4.

1

RAHATUYA

camocr.
pab

Bun
CaMOCTOSITCIIHbHOM
paboTsl

Me4aTHOM IIaThI.

I'padpuuecknii pemakTop mEYaTHBIX IDIAT
PCB. Hactpoiika xoH(purypanun. Cuoun
PCB-npoexra. Co3nanue KOHTypa nedaTHOM
wiatel. Co3JaHue JOMOIHHUTENBHOTO CIIOS
JUIl TIPOCTaHOBKH pa3sMepoB.  YIIaKOBKa
CXeMbl Ha Ie4yaTHyw Iuiaty. PyuHoe
pa3MelleHre KOMIIOHEHTOB Ha  IUIaTe.
3amaHue MpaBUI  NPOEKTUPOBAaHHUA U
OrpaHUYCHUH. Pyunas TPacCUpPOBKa
coenuHeHul. IlogcucreMa npoeKTUPOBAHUS
MeYaTHBIX AT Specctra.

BsaumogeiictBue nonbzoBatensckoit CAIIP
PCAD c cucremoit Specctra. UnTepdeiic
TpaccupoBIIuKa. KomaHapl ympaBieHHs
cuctemonr Specctra. Komanasl pazMenieHus
KOMIIOHCHTOB ~ Ha  IIEYaTHOW  IuIaTe.
WurepakTuBHOE pelaKTHpOBaHHUE u
TpacCcHUpOBKa. ABTOTpaccupoBKa.
B3aumoneicTBue CcHCTEMBI Specctra ¢
nonp3oBarenbekoit CAIIP PCAD.

19

Pa3paboTka  THUNOBOTO  KOMIIOHEHTHOTO
MOJTYJIS. Co3nanue KOMITOHEHTA.
Pazpabotka mocagoyHoro Mecrta. Kmena
MOCAaJOYHBIX  MECT. 3alHuch CHMBOJA.
VYnakoBka  BBIBONOB.  JlomomHUTENBbHAS
TekctoBags ~ mHpopmanus  (ATpHOYTHI).
Pazpabotka cuMBoOmBHOTO 0003HAUYCHHUS
JJeMeHTa. Y CTAHOBKA COOTBETCTBUS MEXKIY
MOCAaZOYHBIM MECTOM U  TrpadudecKuM
obo3HaueHneM. CozgaHue 3JIEMEHTOB C
Pa3HOPOAHBIMU JIOTUICCKUMU YaCTAMU.
CucreMa meyata U IIOATrOTOBKA 3aJlaHUA Ha
I1€4arTh.

15,4

DopMBbI TEKYLLIETO
u
MIPOMEXXYTOYHOTO
KOHTpPOJIA
yCIEBAEMOCTH

Kona u ctpykTypHbIit
9JIEMEHT KOMIICTCHITHH

HToro no pucuunjnae

92,4

3a4yer

5. O6pa3oBaresbHbIC H HH(POPMAIIMOHHBIEC TEXHOJIOTHH

Jig  peanuzauuy  OPEeSyCMOTPEHHBIX BUJOB  ydyeOHOW paboThl B KadyecTBe
o0pa3oBaTeNbHBIX TEXHOJNOTHMM B mnpenogaBanuu aucuumiuael  «CAIIP  ycTtpoiicTs
INPOMBIIIIEHHON — AJIEKTPOHUKU»  MCIONB3YIOTCS  MPAOUUUOHHAA U MOOYIbHO-
KOMnemeHmHOCHHasA TEXHOIOTUH.

s popmupoBaHUS 3HAHUN MO JUCUUIUIMHE MPETYCMOTPEHBI: 0030pHble JeKyuu — JUIs

CUCTeMATH3allMM W 3aKpeIyICHUS 3HAHUN 1O AUCHHUIUIUHE,  UHGOpMAYUOHHble — IS
03HAKOMJICHHUS CO CTaHJapTaMHU U CIPaBOYHON MHOpMaluen, rekyuu susyarusayuu — s
HATJISITHOTO TIPEACTABICHUSI  CIIOCOOOB pEUICHHs 3a1ad, npodiemudas - OIS Pa3BUTHUS

HCCIICO0BATCIIbCKUX HABBIKOB U U3YUCHUA croco0oB PEIICHUA 3aa4.

Jlnsi OCBOGHMS IHMCLUUIUIMHBI TPEIyCMOTPEHO 2 Y. WHTEPAaKTUBHBIX 3aHATUH. Bce



MPAKTUYECKHUE 3aHATHS TI0 Pa3eNy IPOBOASTCS B UHIMEPAKMUBHOU (hopme Y TIPEATIONaraioT
nyOJIMYHbIC BBICTYIUIGHHST W OOCYXKACHHUs, B pamMkax HWHTEPaKTHBHOTO OOYYCHUS
npuMeHstoTcst | T-uemoos:  (MCTIONB30BaHUE CETEBBIX  MYJIBTUMEIUUHBIX  YUCOHHUKOB
pa3pabdOTYUKOB MPOTPAMMHOTO 00ECIICUYCHUSs, JICKTPOHHBIX 00pa30BaTEILHBIX PECYPCOB IO
JaHHOW JMCUMIUIMHE, cogmecmuas paboma 6 manvix epynnax (2-3 cTyaeHTa) —
WH/IMBUyaJIbHOE O0yUeHHE.

6. YueOHO-MeTOAMYECKOEe OOecreyeHne CaMOCTOSITeIbHOH pPadoThl 00YYAKOIIHXCS.
OLieHOYHBIE CPENICTBA JJISI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH, MPOMEKYTOUYHOM aTTECTAIluH 110
UTOTraM OCBOCHUA OJUCIIUITJINHBI.

B TCUCHHUC CceMECTpa MNPCAYCMOTPCHO BBITIOJTHCHUEC YCTHBIX U IIHMCBMCHHBIX
KOHTPOJIbHBIX PabOT MO JUCHUIUIMHE (TI0 WHAMBHUIYAIbHBIM BapuaHTaM), MPOBEpKa paboT —
€XKEHECNIbHO, 3allKUTa Ja00paTOPHBIX padoT.

OcHoBHasgs YacTh 3aJaHUil BBIMONHAETCS Ha 3aHATUsIX. CamocrosTenbHas padora
npeaycMaTpHBaET:

- HOATOTOBKY K 3aHATHUAM, HU3YYCHUC HCO6XOIH/IMI)IX PasaciioB B KOHCIICKTAx, y‘-I€6HI)IX
OCOOMSX ¥ METOJMUCCKHUX YKa3aHUAX; paboTa ¢ CIpaBOYHOM JIUTEPATYPOil

- HCIIPaBJICHUE OIINOOK, 3aMeUaHuii, 0hOpMIICHHE JTA0O0OPATOPHBIX PadoOT.

CamocrosiTeibHAs pa0doTa B X0/1€ ayJAMTOPHBIX 3aHATHI TpEANoiaraeT: U3y4eHue u
MOBTOPEHHE TEOPETHUYECKOr0 Marepuajga Mo TemMaM JIeKIUW (M0 KOHCIEeKTaM H y4eOHOH
JUTEpaType, METOJUYECKUM YKa3aHUsM), pCEIICHUE 3a/ay, BBIMOJIHEHUE WHIMBHYaTbHbBIX
pabor.

CamocTrosiTeIbHAasi padoTa Mo KOHTPOJIEM MpPenoaaBaTesisi IPEAnoiaract MmoroToBKy
KOHCIIEKTOB U BBINOJHEHUE HEOOXOJMMBIX PACcUueTOB MO pa3jeiaM JUCIUILUIMHBI, PEIICHHE U
IpOBEpKa MpernojaBaresieM 3a/1a4, JJa0paTOPHBIX paboT, paboTa ¢ METOIUUECKOH JINTEPaTypoH,
MOJITOTOBKA K 3a4eTy.

BHeayauTopHasi camMocTOsITeJIbHAsA PadoTa CTYAEHTOB IPEINoiiaraeT TOATOTOBKY K
7a00paTOPHBIM 3aHATHUSM, MOJITOTOBKY K KOHTPOJBHBIM paboTaM, BBIIOJHEHUE 3a/laHUM
(;1abopatopHbIX PabOT), MOATOTOBKY K 3a4eTy; U3y4yeHHE HEOOXOIUMBIX Pa3/iejoB B KOHCIIEKTAX,
y4eOHBIX MOCOOMAX M METOJMYECKHUX YKa3aHMAX; paboTa CO CHpPaBOYHOW JHUTEpaTypoi,
UCIpaBJIEHUE OIIMOOK, 3ameuaHui, odopmiieHue padboT; paboOTy ¢ KOMIIBIOTEPHBIMU
rpadu4ecKUMU TaKeTaMH U D3JEKTPOHHBIMU Y4YeOHMKaMH pPa3paOOTYUKOB MPOTPaAMMHOTO
o0ecrieyeHns Mo JUCIIAILUINHE.

Ilo nanHoii AUCHUNJIMHE MPeXYCMOTPEeHbI Pa3jinYHble BUIbI KOHTPOJIA Pe3yJbTATOB
0o0yueHMA: meKywuti KOHTPOIIb (€XKEHEeeNbHas MPOBEpKa BHITIONHEHUS 3aJaHuii U paboThI C
y4eOHO# TUTEpaTypoi), nepuodudeckuii KOHTPOIb (1abopatopHbie pabOThI) MO KaKIOW TeMe
TUCITUTIAHBL, 1POMENCYMOYHbIA KOHTPOIIh B BUJIE 3a4€Ta [ CEMECTPE U BHITIOTHEHUS KypCOBOM
paboTHI .

Temsl (pazaensl) Bun camocrositenbHOM Dopmbl
JUCITATITUHBI paboThI KOHTPOJISI




Beenenue B
OcHoBHbIE
TEOPETUYECKHE
M3y4YEHHBIE B IPYTUX
OUCHUIUIMHAX  JUIsL  O0y4YeHus
mucuummHe «CAIIP ycTpoiicTB
MPOMIIEKTPOHUKNY».  CriocoObl
MIPOCKTUPOBAHUSI  COBPEMEHHBIX
YCTPOMCTB  NMPOMDIJIEKTPOHUKH.
YpoBHU  aBTOMAaTH3WPOBAHHOTO
MIPOEKTUPOBAHMUSI.
Knaccudukanus CAIIP. OG30p
MIPOrPaMMHBIX IPOAYKTOB
3JIEKTPOHHBIX CAIIP.
[IpousBoauTenn W TOCTaBIIMKU
CAIIP ME€YaTHBIX IJiar.
Poccuiickuit  peiHok  CAIIP
MEeYaTHBIX ILJIaT.

[Taker MPOTPaMMHOTO
obecneuenuss CAIIP PCAD-
2002. Cozpnanue 1mabioHa s
PUCOBAHHUS AJIEKTPUUECKUX CXEM.
['pynna komana co3gaHusi CXeMbl
BJIEKTPUYECKON
MPUHIUIIAAIBHOM. [Ipumepsl
pucoBanusi cxem. [ 'paduueckoe
penaKTUpOBaHUE CXEM.
[lo3unmonHbIe 0003HAYEHNUS,
HOMUHAJIBI u THIIBI.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHuit. JlomosHUTENbHBIC
TEKCTBHI. BcnomoratenbHbie
KOMaHJIbl  HCIOJb3yeMble TIPHU
PUCOBAaHUHU CXEM.

JTUCIUTUIAHY.
pazzensl 5
[MOJIOKEHUS

OOue  MONOXKEHUs
2.001, T'OCT 2.004, TI'OCT
2.051,) OO6mmme npaBuia
BbinosHeHus: yeprexxedt. (FOCT
2301, TOCT 2.302, TI'OCT
2.303) IIpaBmia BBINOJHEHUS
cxem. (I'OCT 2.708, T'OCT
2.752, TOCT 2.759, TOCT
2.761, TOCT 2.708, T'OCT
2.764,TOCT 2.765, T'OCT 2.7).

(TOCT

TexHojoruss II€yaTHBIX  ILIAT.
OnHOCTOpOHHUE IJIAThI.
JIByXxcTOpOHHHE IUIATHI.
MHorocnoitHbIe ILIATHL.
TO‘IHOCTB IICYATHBIX IJ1arT.
Pazmepnr MeYaTHBIX IarT.
TOJILLII/IHa IICYaTHBIX IJ1arT.
OTBepcTHsi  TEYATHBIX  IUIAT.

IToaroroBka x
JICKITUOHHBIM H
J1a00paTOPHBIM
3aHATHSIM. BeIOTHEHME
1 oopMIICHHE
1ab0paToOpHBIX PaboT:

IToaroroBka x
1a00paTOPHBIM 3aHATHSIM
K JIEKIIHSIM

[Tepeuenn TEM s
MOATOTOBKH K JIEKIIUSIM U
nabopaTtopHeIM  paboTam
MIPUBOJIUTCS HIKE:

1. TlogroroBka K 6
1a00paTOpHBIM paboTaM.
N3yuenne cnpaBoyHHKaA

KOMaH[{ IIPOrpaMMBbl
PCAD-2002.

2. V3yuenue 1OKyMEHTOB
u CTaHJapTOB Ha
KOHCTPYKTOPCKO-
TEXHOJIOTUYECKUE
napameTpel  MEYaTHBIX
I1ar.

3. Odopmnenue
KOHCTPYKTOPCKOM
TOKYMEHTAITUN Ha
IIPOEKTUPYEMOE H3/ETIUE
COIJIACHO  TpeOOBAHUAM
cuctembl ECK/I.

[IpoBepka u
3alUTa
1a00paTOPHBIX
pabor.
3auet.KypcoBas
pabora.




[TapameTpsl  TPOBOJHUKOB U
3a30poB. KOHTakTHBIE IUIOMIAIKHU

OTBEPCTHUI. [Tnockue
KOHTaKTHBIE IIJIOIAKH.
DKpaHHbIE CJIOH.
lNanbBaHMyeCcKue IIOKPBITHS.
3aluTHbIE MOKPBITHSL.
MapkupoBka. YcranoBka
3JIEMEHTOB. VYcraHoBka
3JIEMEHTOB c OCEBBIMU
BBIBOJIAMU. VYcraHoBka
JJIEMEHTOB  CO  IITHIPEBBHIMU
BBIBOJIAMU. VYcraHoBka
MUKPOCXEM. Pannaropst

oxyiaxkaeHus.  [loBepXHOCTHBIM
MOHTaX. MOHTaX MUKPOCXEM Ha
MOBEPXHOCTh. JIUCKpETHBIC YMII-
snmemeHTel. [lasimpHas  Mmacka.
[Ipukieiika 3JIEMEHTOB.
[TepcniekTrBBI rapaMeTpoB
IICYATHRIX ILIAT.

[IpeoOpazoBanue  ¢ainoB u
CO3/IaHHE CIIMCKA COCIUHEHUH.
[Tepexon oT CXEMBI
JIEKTPUYECKON
MPUHIMIIAATEHON K o0pa3sy
II€YaTHOM TUIATHI.

I'padmueckuit penakrop
nevarHbix wiat PCB. Hactpoiika
koH(purypauuu. Crnou  PCB-
npoekra. Co3maHue  KOHTypa
nedyatHoii  martel.  Co3manue
JOTIOJIHATEIBHOTO €O  AJIA
MIPOCTaHOBKU pa3MepoB.
VYnakoBka CX€Mbl Ha II€YaTHYIO
mwiary. PydHoe  pa3menieHue
KOMIIOHEHTOB Ha IuiaTe. 3aJgaHue
IpaBWJI  IPOEKTUPOBAHMUS U
OTrpaHUYECHUM. Pyunas
TpaccUpOBKa COEIMHEHU.
[Togcucrema  POEKTHUPOBAHUS
NIEYaTHBIX IUIaT Specctra.

BzaumopeiicTBue
noJib3oBaTenbckorn CAIIP PCAD
v CHCTEMOU Specctra.
Wurepdeiic TPacCUPOBILHKA.
Komannp! ynpasienus: cucteMoit
Specctra. Komanapl pazMenieHus
KOMIIOHEHTOB  HAa  TICUaTHOH
TJiare. HNHTepakTuBHOE
peIaKkTUpOBAaHUE M TPACCUPOBKA.
ABTOTpacCUpPOBKA.




BsaumogeiicTBue CUCTEMEI
Specctra ¢ moJIB30BAaTEIBCKOM

CAIIP PCAD.

Pa3pabotka THUTIOBOTO
KOMITOHEHTHOI'O MOTYJIS.
Co3nanue KOMIIOHCHTA.

Pa3paboTka mocagouHoro mecra.
Nmena OCaJOYHBIX MECT.
3amuck CcHUMBOJIA.  YIIAaKOBKa

BBIBOJIOB. JlononHUTEIHHAS
TEKCTOBas UHpOpMAIUs
(ATpuOyTHI). Pazpabotka
CHUMBOJIBHOTO 0003HAYCHHUS
3JIEMEHTA. YcraHoBka
COOTBETCTBUS MEXTY
MIOCaI0YHBIM MECTOM u
rpaguIecKuM 0003HaUCHUEM.
Coznanne AJIEMEHTOB c
Pa3HOPOJHBIMH  JIOTHYCCKHUMHU
JACTSMHU.

Cucrema meyat u IoAroToBKa
3aJaHus Ha 11€49aTh.

Tembl J1a60paTOPHBIX PadoT

1. 3nakomcTBO C cucremoil mnpoektupoBanus PCAD. M3ydyenue komana paboThl ¢
CHUCTEMOH

2. Co3iaHue cXeMbl 2JIEKTPUUECKON MPUHIUMINAIBHOMN C HCIIOJIB30BAHUEM PEJAKTOPA CXEM
Shematic.

3. 3HakoMCTBO ¢ peakTopoM nedatHeix wiat PCB Co3nanue nedaTHO# miaThl. (Co31aHue
koHtypa I1I1, mepexon ot cxems I1I1 k 06pazy I1II).

4. U3yuenne noacucreMsl npoektuposanus III1 Specctra. M3yueHne oCHOBHBIX KOMaHA U
npaBui padoTel ¢ nporpammoit. (Tpancisinust 111 u3 penakropa PCB B Specctra, nHTepakTuBHas
tpaccuposka 111, Tpaucmsuums IIT u3 Specctra B peqakrop PCB PCAD).

5.3nakomMcTBO ¢ penakropoM Library Executiv M BXOASIIMX B €ro COCTaB YTHJIMT.
OcCHOBHBIE KOMaH/Ibl, CTPYKTypa pelakTopa U CTPYKTypa OMOIMOTeuHbIX 3reMeHToB. Co3naHue
OMOIMOTEYHOTO dJIeMeHTa (CO3JaHue YCIOBHOTO Tpaduueckoro o003HAYEHHUS [JISI CXEMBI
AIIEKTPUUYECKON MPUHIMIHAIBHOM, pa3paboTka mocago4uHoro Mecta Juist oopasa I1I1 nByx THmos:
SMD u Through-Hole).

6. IlogroroBka 3amanuii u cucrema nedatu PCAD. BeiBox Ha mnedarb IPOEKTHOM
JIOKYMEHTaI1H.

7.3HAKOMCTBO € yTUIMTaMHM [ noAroroBku cosganHod IIII x mnpowusBoxcTsy.
N3rorosnenue I111. MonTax II1.

MeTtoauyeckue peKOMeHAAINHU /sl CTYIeHTOB K J1a00paTOPHbIM 3aHATUIM
1. Vcareni JI.FO. Onucanue nHTErpupoOBaHHON OTIAJOYHOM CpeIbl JUIi MUKPOKOHTPOJLIEpa
ADuC812. Meroanueckas pa3pabdotka. - Maraurtoropck, 2005. — 32 c.
2. Ycarsnii [I.IO CripaBoyHHK 11O cUCTEMe KOMaH]I MUKPOKOHTpOJIepoB cranaapra Intel MCS-
51. - MarnuToropck, 2010.

KypcoBas paGora
Lenbro Kypcogol pabomul SBIASETCS 3aKpEIICHUE 3HAHUA U YMEHUH MOJTYYCHHBIX B XOJIE
BBITIOJTHEHHS] TUIIOBOM 3a7jaud MpoeKTUpoBaHus U koHcTpyupoBanus I, a Taxxke nmpumeHeHue




HaBBIKOB TOJIYYEHHBIX B XOz€ OOy4deHHs NpOoPecCHOHATBHON NesATeNbHOCTH. JleMoHcTparus
BO3MOXKHOCTH BECTU CaMOCTOSATENBbHYIO IPOEKTHO-KOHCTPYKTOPCKYIO JI€ATEIbHOCTh B 00JacTh
IPOCKTHPOBAHUS M KOHCTPYMPOBAHUS SJIEKTPOHHBIX YCTpOWCTB. JlaHHast KypcoBasi paboTta, Kak
IPaBUJIO, SIBJIETCSI HEOTHEMJIEMOM YaCThIO IUIUIOMHOT'O MPOEKTA MU TUIUIOMHOMN paboThl.

MeToan4yeckne peKOMEHIAIUM JJISl CTYJAE€HTOB K BbINIOJJHEHUIO KYPCOBOiIl padoThI:
KypcoBass pabGora BBIOMHSETCS CTYICHTaMH B COOTBETCTBHHM C WHJAWBHyaTbHBIM
3aJaHueM. 3aJlaHue IpelycMaTpUBaeT BBIIIOJIHEHHWE TMPOEKTa 10 pa3pabdOTKe CXEMbI
AIIEKTPUYECKOW NPUHLMINAIBHOW, JOKYMEHTAlUM Ha [e4YaTHYlo Iulary, cOOpOYHOI
JOKYMEHTAIlMU Ha u3jene. BrInomHeHne KypcoBOil paboThl pelycMaTpuBaeT UCIOIb30BaHNE
CATIP mst pa3pabOTKH CXeM U TIEYATHBIX IJ1aT.

TeMbl KypcOBBIX paboT:

1. Pa3paboraTh 2JIGKTPOHHOE YCTPOWCTBO Ui OIM(PPOBKH AaHAJIOTOBOIO CHUTHAJA B
3alaHHOM TI0JIOCE YacTOT € 3aJaHHOM mnorpemHocTeio. Ha Bxonme ALl ycranaBiuBaeTcs
bunbTp. s muTaHus HEOOXOAMMBI BHEIIHUE ABYXKaHAIbHBIE HCTOUHUKHU HAMPSIKEHUS.
YCTpoiCTBO JOMAKHO OBITH BBHIIOJHEHO KaK ABYCTOPOHHS IMeUaTHAas IuiaTa ¢ 3JIEMEHTHOM 0azoit
SMD.

2. Pa3paboraTe MMITyJIbCHOE YCTPOWMCTBA 3JCKTPONUTAHUS C 3aJaHHBIMH TapaMeTPaMH.
[Ipu pa3paboTke YYMTHIBAIOTCA OCOOEHHOCTHM KOHCTPYHPOBAHUS IPEOOpa3oBaTEIbHBIX
YCTPOMCTB.

3. Pa3paboTarh HCTOYHHMK DJIEKTPONMHUTAHUS C MHM(POBBIM YIpaBICHHEM. Y CTPOHCTBO
JOJI’KHO OBITH BBHIMIOJIHEHO KaK JBYCTOPOHHS MedaTHas Tuiata ¢ aJeMeHTHoH 6a3oii SMD.

4. Pa3paborats QpyHKIMOHANBHBIN TeHepaTop. Y CTPONUCTBO JAOKHO OBITH BBITIONHEHO Kak
JIByCTOPOHHS TeyaTHas IiaTa 4 kjiacca TOUHOCTH € 3eMeHTHO 6a3oit SMD.

5. Heobxogumo 0pOpMUTH TEXHUYECKOE 3aJlaHue, cXemy AIEKTPUUECKYIO
MPUHIUTTHATIBLHYIO, YEPTEKH MEUaTHON TIIaThl U COOPOYHBINA YEPTEK.



7. OeHo4YHbIE CPEACTB

a JIJIsl MPOBeIeHUsI MPOMEKYTOYHOM aTTecTAlMuU:

[IpomMexyToUYHAs aTTeCTalUs HMEET IIEJbI0 ONPEICITUTh CTeIICHb JOCTH)KECHHS 3aIIAHUPOBAHHBIX PE3yIbTaTOB OOYUCHUS 110 JUCUUIDTHHE (MOJIYIIIO)

3a OTpeJeNICHHBIN TIeproa 00ydeHus (CeMecTp) U MOXKET MPOBOJAUTHCS B (popMe 3aueTa, 3a4eTa ¢ OIICHKOU, SK3aMeHa, 3aIlUThl KypCOBOTO MPOEKTa (paboThI).
JlaHHBII pa3gen COCTOUT UX ABYX MMYHKTOB;
a) [Inanupyemsbie pe3ynbTaThl O0Y4YCHUS M OLIEHOYHBIE CPENICTBA ISl IPOBEICHHUS IPOMEKYTOUHON aTTECTAIIUH.
0) IopsitoK MPOBEICHNUS MPOMEKYTOYHOM aTTECTAIMHU, IOKA3aTENIM U KPUTEPUN OLICHUBAHUSL.

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3yabTaThl 00yUeHHUsI

O1neHOYHBIC CPEICTBA

OIIK-9: cnocoOHOCTHIO MCIIO

OCHOBHBbIE TPeOOBaHNsI MH(POPMAITMOHHOI 0€30I1aCHOCTH

JIb30BaTbh HABbIKHA paﬁoTbI C KOMIIBIOTEPOM, BJIAAETH METOAAMM I/IH(l)OpMaIII/IOHHbIX TeXHOJIOFP[ﬁ, COﬁJ’IlOZIaTL

3Harthb METO/Ibl U CPEJICTBA YIPABIICHUS CUCTEMHBIMH, Bonpocul ona noocomoseku k 3auemy, Kypcosas paboma
NpUKIAIHBIMU U HHCTpyMeHTabHbiMU CAIIP B Bonpocul 03 nodcomosxku k 3auemy:
IIPOEKTUPOBAHUU MUKPOIIPOLIECCOPHBIX U UX nojacucteM Ha | 1.IlocraHoBka  3agauy  3agaud  [POEKTUPOBAHMUS
BBICOKOM yYpOBHE YCTPOHCTB MUKPO3JIEKTPOHUKHU.
2.0CHOBHBIE  3Tambl  [POEKTHPOBAHUS  yCTPOWCTB
MHUKPOIJIEKTPOHUKH.
3. UadopMalMOHHBIH W DHEPreTUYECKUM TMOTOKU B
CUCTEME.
4. Vutepdeiicel U YpOBHM MHTErpallid KOMIIOHEHTOB
YCTPOMCTB MUKPORJIEKTPOHUKH.
5.CucTeMHBI TOAXON M KpPUTEpPUHM KadecTBa IpH
IPOEKTUPOBAHUN YCTPOUCTB MUKPORJIEKTPOHUKH.
7.CucTeMHBI  TOAXOA Y METOJA  MapajuIeIbHOTO
MIPOEKTUPOBAHMSL.
6.lcxomHble MaHHBIE W QITOPUTM MPOSKTHUPOBAHUS.
Oransl IIPOEKTUPOBAHHUS YCTPOWCTB
MHUKPO3JIEKTPOHUKH.
YMeTh: npuMeHaTh cpeacta CAIIP; Kypcogas pabora, 3amura 1abopaTtopHbIX padoT

MPEABAPUTENILHO MPOEKTUPOBATH MUKPOIPOLIECCOPHBIE
CHCTEMBI Ha BBICOKOM YPOBHE IOJIb30BATENIS; YIIPABIIATH
BCEMH MMapaMeTpaMu CUCTEMHOT'0, TPUKIAAHOTO U
WHCTPYMEHTAIBHOTO MPOTrPAMMHOI0 00€CIIeYeHHsI CUCTEM

Tembl J1a0opaTOpHBIX padoT

1. 3HaKOMCTBO C CHCTEMOH MPOEKTHUPOBAHUS
PCAD. U3yyenue xomanj paboThI ¢ CUCTEMOM

2. Co3nanue CXEMBI AJIEKTPUYECKON




CTpyKTYpHBIN 2JIEMEHT

KOMIICTCHIHH [TnaHupyemble pe3yIbTaThl O0yUCHUS OLieHOYHbIE CPEACTBA
¥ UX MOJICHCTEM NPHUHIUIHAATBHON C HCIOJIb30BAHMEM PEIaKTOpa CXeM
Brnanets: HaBBIKAMU pabOThl C MaKeTaMH MNPHKIAIHBIX Mporpamm | Shematic.

«Altium Design» ¢ ucmons3oBanremM makera «Kommac-31»,
HaBBIKAM yIIPaBJIEHUS W HACTPOUKH B COOTBETCTBHH C
IPOEKTAMH Ha BBICOKOM YPOBHE ITOJIb30BATEIIS

3. 3HaKOMCTBO C pPEAAKTOPOM II€YATHBIX IjIaT
PCB Co3znanue newyatHoil miaThl. (CO3JaHHE KOHTypa
[T, mepexon ot cxemsl I1I1 k 06pazy I1II).

4. Nsyuenune noacucrteMbl npoektupoBanus 111
Specctra. M3ydyeHHe OCHOBHBIX KOMaHJ U IIpaBUII
paboTtel ¢ nporpammoit. (tpanciauus [1I1 u3 penakropa
PCB B Specctra, untepaktuBHas TpaccupoBka IIII,
Tpancnsuus I1IT u3 Specctra B penaktop PCB PCAD).

ITIK-5: roTOBHOCTBIO BHINOJHSATH PacyeT H NPOEKTHPOBAHHE 3JIEKTPOHHBIX NPUOOPOB, CXeM U YCTPOICTB Pa3IHYHOr0 (PYHKIHOHAIBHOIO
¢ TEXHHYECKHUM 33IaHHEM C HCNOJIb30BAHNEM CPEeICTB ABTOMATH3ALMH TPOEKTHUPOBAHUS

Ha3HAYCHHUHA B COOTBETCTBUH

3HaTh

rOCYJapCTBEHHBIE CTAHAAPTHI B YACTHU BEACHUS JOKYMEHTOB
Ha IIPOEKTUPOBAHUE DJIEKTPOHHBIX YCTPOMCTB;

OTIIMYUTEIIbHBIE 0COOEHHOCTH COBPEMEHHBIX
anextpuueckux CAIIP;
MIOCJIE0BATEIBHOCTD JTaroB IIPOEKTUPOBAHHUS
AJIEKTPOHHBIX YCTPOWCTB;
cocraB makera mnporpamm CAIIP PCAD wu wux
B3aUMOJIeicTBHE Mexay coboit u apyrumu  CAIIP

HMCIIOJIb3YEMBIX IPHU NPOCKTUPOBAHUH,
JOMOJIHUTCIIBHBIC YTHJIMTBI MOJCIUPOBAHUA TEIJIOBON U
BHCKTpOMaFHHTHOﬁ COBMCCTUMOCTH,

Bonpocwt 015 noocomosexu k 3auemy:
6.VcxonHple MaHHBIE W AJITOPUTM IPOCKTHPOBAHUS.
Ortansl

IIPOEKTUPOBAHHUS YCTPOMCTB
MHUKPO3JIEKTPOHUKH.
9. ConepkaHue TEXHUYECKOTO 3aJaHMs, TEXHHUUYECKOTO
U paboyero MPOEKTOB. AJTOPUTM  CUCTEMHOIO
IPOEKTUPOBAHHUS.

10. KuHemarnyeckne W JAMHAMHUYECKHE 3alla4ud TIPU
MIPOEKTUPOBAHUH YCTPOMCTB MUKPOIEKTPOHHKH.

11. [Ipsimast u oOpaTHast 3aa4u O TOJIOKEHUU TOYEK U
3BEHbEB MEXAHU3Ma CHCTEMbl. BEKTOpPHO - MaTpuUuHbIE
METO/Ibl pEeIIeHNUs 3a/1ay.

12.3amaun ycTpoilcTB MUKPOAJIEKTPOHUKH M METOIbI MX
pelIeHus.

YMeTs:

OLIEHUBATh  HapaMeTpbl  MPOEKTUPYEeMOH
BBIMIOJTHEHHON Ha COBPEMEHHOM 3JIEMEHTHOM Oase;
dbopMynupoBaTh TpeOOBaHUS K MPOCKTUPOBAHUIO TAKUX

CHUCTCMBI

Kypcosas paborta, 3amuTa 1a00paTOpHbIX padoOT
JlaGopaTopHbie pabOTHI:
5.3nakomcTBO ¢ penakropoM Library Executiv u




CTpyKTYpHBIN 2JIEMEHT

KOMIIETEHIINU [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHbIE CPECTBA
CHUCTEM; BXOJSIIINX B €ro cocraB YTWIUT. OCHOBHbIE KOMaH/BbI,
paspabareiBath mpu momoru CAIIP cTpyKTypHBIE U | CTPYKTypa peaakTopa W CTPYKTypa OHOIMOTEUHBIX
MPUHLIUITAATILHBIE CXEMBI; anemeHToB. Co3nmanue  OUONIMOTEYHOrO  AJIEMEHTa
YMETh BBITIOJNHATh TPOSKTUPOBAHHWE C TIPUMEHEHHUEM | (CO3/IaHue YCIOBHOTO rpaduueckoro o0O3HaueHUs s
CAIIP PCAD wu apyrux CAIIP; CXEMBbI JJICKTPHYECKOW MPUHIUIIHAIBLHON, pa3paboTka
nocajgouyHoro mecra ans oopasa IIII nByx tunos: SMD
u Through-Hole).
6. [loaroroBka 3ananuii u cucrema neuyatu PCAD.
BriBoj Ha medaTh MPOEKTHOM TOKYMEHTALIUH.
7.3HaKOMCTBO C YTHJIMTaMH JIJIs TIOATOTOBKH.CO3aHHOM
I1I1 x mpoussonctBy. M3rorosnenue I111. Monrax 111
Brnaners: Metonamu: BbIOOpa Hambosee 3PQPEKTUBHBIX CIIOCOO0OB BoinosiHeHHe KypcoBoii padoThI:

BBITIOJTHEHHUSI IPOEKTA,;

MOJIETTUPOBaTh  pabOTy OTAENBHBIX €ro 3JIEMEHTOB
MPOEKTUPYEMON  CHUCTEMBI, YCTpoilcTBa WM  OJIOKa;
BBITIOJIHSITH MPEITPOCKTHOE UCCIICIOBAaHNE

OpraHU30BbIBATH M MPOBOJUTH MOUCK UACH ISl pelIeHUs
3a/1a4 MPOCKTUPOBAHHS.

KypcoBas paboTa BBIMONTHSETCS CTyIEHTAaMHU B
COOTBETCTBUHU C MHAMBUAYAJIbHBIM 3aJaHUEM. 3aJlaHue
peIyCcMaTPUBAET BHITIOJHEHUE MPOEKTA MO pa3pabdoTKe
CXEMBI BJIEKTPUYECKON MPUHIUIUATIBHOM,
JOKYMEHTAllMd Ha TeYaTHyI Iulary, CcOOpoYHOH
JOKYMEHTallMl Ha u3jenue. BplnoliHEHUE KypcoBOit
paboTsl mpenycMarpuBaeT ucnonb3oBanue CAIIP mns
pa3pabOTKH CXEM M MEeYaTHBIX ILIaT.

Tembl KypcOBBIX paboT:

1. Pazpaborath YCTPOWCTBO IS
OLIM(POBKU aHAJIOIOBOTO CUTHala B 3a/laHHOM mosoce

JNIEKTPOHHOE

4acTOT ¢ 3aJaHHOM mnorpemHocThro. Ha Bxome AL
ycraHaBiuBaeTcs GuiabTp. s muTaHus He0OXOAUMBI
BHEIIHUE JIByXKaHAJIbHbIE HCTOUYHUKH HAIPSHKEHUS.
YCTpolCTBO  MOKHO  OBITH  BBIMOJHEHO — Kak

JIBYCTOPOHHSI TICUYaTHAasl IjlaTa ¢ JJIEMEHTHOW 0a30it




CTpyKTYpHBIN 2JIEMEHT
KOMITETCHIIMH

[TnaaupyemMble pe3ynbTaThl 00yUCHHS

OneHouyHbIE CPECTBA

SMD.

2. Pazpaboratb MMITYJIbCHOE YCTpOMCTBA
UIEKTPOIIUTAHUSA C 3aJaHHBIMU Hapamerpamu. I[lpu
pa3paboTke YUUTBIBAIOTCS 0COOEHHOCTH
KOHCTPYHPOBaHUS IPeoOpa30BaTENIbHBIX YCTPONUCTB.

3. Pa3paboTath HMCTOYHUK 3JIEKTPOIMUTAHUS C
U(PPOBBIM YIPaBICHUEM. YCTPOWCTBO JOJDKHO OBITH
BBIIIOJIHEHO KaK JIBYCTOPOHHS II€4aTHas IulaTa ¢
35IeMeHTHOI 6a3oit SMD.

4. Pa3pabortatp  (YHKIMOHAJIBHBIA  T'EHEPATOP.
VYcTpoiicTBO ~ TOMKHO ~ OBITH  BBIMOJIHEHO KAk
JIBYCTOPOHHS Te4aTHas Mjara 4 Kjiacca TOYHOCTH C
aseMeHTHOM 6a3oit SMD.

5. HeoOxoauMo o(OpMHUTH TEXHHUYECKOE 3a/1aHUE,
CXeMy DJJIEKTPUYECKYI0 MPHHINIHAIBHYIO, YEepTEeKHU
NeYaTHOM IJIaThl U COOPOYHBIN YepTEK.

Kputepuu onieHku (BHIIOTHEHUS KypCOBOU pabOThI):

— Ha OIEHKY «OTJMYHO» — OOY4YalolIHiics IMOKa3bIBae€T BBICOKHH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLUH, T.€. CTYAEHT JOJIKEH
MOKa3aTh BBHICOKWH YPOBEHb 3HAHWI HE TOJBKO HAa YPOBHE BOCIIPOM3BEICHHS M OOBSCHEHHS WHPOPMAIWH, HO W MHTEIUIEKTYaJIbHbIC HABBIKU
peleHus 3a/1a4, HaX0XKACHUS YHUKAJIBHBIX OTBETOB K Mpo0OIeMaM, OLIEHKH U BEIHECEHUSI KpUTHUYECKHUX CYXKJICHHIA;

— Ha OIEHKY «XOPOII0» — 00yJaroINHCs TTOKa3bIBAET CPEIHUHN yPOBEHb C(HOPMUPOBAHHOCTH KOMIIETEHIIHH, T.€. CTYICHT JIOJDKECH MTOKa3aTh
3HaHUS HE TOJBKO Ha YpOBHE BOCIPOU3BENEHHS UM OO0bSICHEHHs WH(POpMAlM{, HO U MHTEUIEKTyalbHbIe HAaBBIKM PELICHHUs MpoOieM U 3ajaad,
HAXOXKJICHHUS YHUKAJIBHBIX OTBETOB K Ipo0IIeMam;

— Ha OLIEHKY «YI0BJIETBOPHUTEIbHO» — O0yYaIOIIUNCS TOKa3bIBAET MOPOTOBBIH YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHLIUH, T.€. CTYIEHT
TOJDKEH TI0Ka3aTh 3HAHWS Ha yPOBHE BOCIIPOM3BEICHHS M 00BsICHEHH HH()OPMALINH, MHTEIJICKTYaJIbHbIC HABBIKM PELICHUS MTPOCTHIX 3a/1a4;

— Ha OIICHKY «HeYAOBJETBOPUTEIBHO» — pE3ylbTaT OOYy4YeHUs HE JOCTUTHYT, CTYJICHT HE MOJXET II0Ka3aTh 3HAHHWS Ha YpPOBHE




BOCIIPOM3BENICHNS M 00BsICHEHNSI HH(OpMALINK, HE MOXKET IT0Ka3aTh MHTEIJICKTYaIbHbIC HABBIKM PELICHUS MIPOCTHIX 3a/1a4.

IToka3aTeu U KpUTEPUH OLlEHUBAHUS 3a4eTAa:

— «3a4YTeHO0» — OO0YYaIOIIMHCS IEMOHCTPUPYET BBICOKHH ypPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIM, BCECTOPOHHEE, CHCTEeMaTHYeCKOe U
riy0oKoe 3HaHHE Yy4eOHOTO MaTepHualia, CBOOOTHO BBIOIHSACT MPAKTUUYECKUE 3a/laHMsl, CBOOOAHO ONEPUPYET 3HAHUSAMH, YMEHUSIMH, IPUMEHSET UX B
CHUTYaIUSIX TIOBBIIICHHO CIIOKHOCTH.

— «He 32a4TeH0» — 00yJaloMUNCs IEMOHCTpUPYET 3HaHus He Oosee 20% TeopeTHuecKoro MaTepraa, JOMycKaeT CyIECTBEHHbBIE OITMOKH, He
MOXET IT0Ka3aTh UHTEIJICKTyaIbHbIC HABBIKH PELICHUS MMPOCTHIX 3a/1ad.



8. YueOHO-MeToAUYeCKOe U HH(POPMAIHOHHOE o0ecTieYeHre JUCHUILUIHHBI (MOTYJIsl)

a) OcHoBHas JIuTepaTrypa:
1. Cypuna, H. B. CAIIP TexHomoruueckux mpoieccos : yueonoe mocodue / H. B. CypuHa.
— Mocksaa : MI/ICI/IC 2016. — 104 c. — ISBN 978-5-87623-959-4. — TekcT : anekTpoHHbIH //
Jlanb 3JICKTPOHHO-OMOIMOTEeYHAS cucTeMa. — URL:
https://e. Ianbook com/reader/book/93607/#1  (mara oOpamenus: 19.10.2020). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIICH.
2.KouykoBa, O. A. DIEKTPOTEXHUYECKHUE YEPTEKHU U CXeMbI : yueOHoe rmocodue / O. A.

Kouykosa, T. B. Ycaras, I[ 1O. VYcarpiii ; MI'TY. - Marautoropck : MI'TVY, 2016. -
63 C. HIL., TaoII. - URL:
https://magtu. mformsystema ru/uploader/fileUpload?name=2902.pdf&show=dcatalo
ques/1/1134362/2902.pdf&view=true — 3ari. ¢ 3KpaHa.

0) lono/IHUTeILHAS JIUTEPATypa:
1. Vcaras, T. B. I'paduka B aBTOMaTH3UPOBAHHBIX CUCTEMax. YepTeKH dIECKTPUUCCKUX

cxeM : yuebHoe nocobue / T. B. Ycaras, O. A. KouykoBa. - Maraurtoropck : MI'TY, 2014. - 1
3JICKTPOH. OIIT. JTUCK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true — 3ari. ¢ 3kpana.

B) MeTroanueckue yKazaHus

1. TToxunaes 0. A. KomnbroTepHoe MOAETUPOBAHNE U CO3AaHUE POEKTHO-
KOHCTPYKTOPCKOH JTOKyMEHTaluu B MattnHocTpoeHuu cpeacrsamu CAIIP. MnxxenepHas u
KommbloTepHas rpaduka B Autodesk Inventor, AutoCAD [OnekTponHsIii pecypc]:
yaebnoe nocobue. Y. 1 /0. A. Tloxunaes, E. A. Ceucrynona, O. M. Bepemeii; MI'TYV. -
Marnuro-ropck: MI'TVY, 2016. - 1 anekrpos. ont. auck (CD-ROM). - Pexxum gocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1
/1130327/2525.pdf&view=true . - 3aru. ¢ 9kpaHa.

2) Ilpozpammnoe obecneuenue u Humepnem-pecypcol:

Haunmenosanue 110 Ne norosopa Cpok nericTBus
JTUTICH3UU
Windows 7 N-1227 o1 8.10.2018 11.10.2021
N-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
N-1421-15 ot 13.07.2015 13.07.2016
KOMIIAC 3D V16 J1-261-17 ot 16.03.2017 O6eccpouHo
7 Zip CB00OIHO pacTpoCTpaHsieMoe 06eccpouHo
ADSIim812 CB00OIHO pacTpoCTpaHsieMoe 06eccpouHo
C Accembnep CBoOoaHO pacmpocTpaHseMoe 0eccpovHO
Keil u Vision. CB00OOIHO pacpocTpaHsIeMoe OeccpouHo
FAR Manager cB00OTHO pacnpocTpansemoe [10 | 6Geccpouno
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHO



https://e.lanbook.com/reader/book/93607/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134362/2902.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/1118938/927.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130327/2525.pdf&view=true

IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHGPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HazBanwne kypca

CchlUIka

WNudopmannonHas cucrema - EnuHoe okHO
JI0CTYyIa K MH(OPMaMOHHBIM pecypcam

URL: http://window.edu.ru/

Hannonansnas napopManuoHHo-
aHaIMTHYEeCKas cucTtemMa — PocCHMCKHIT MHACKC
Hayuydoro uurtuposanus (PUHII)

URL: https://elibrary.ru/project risc.asp

[Touckosas cuctema Axagemus Google (Google
Scholar)

URL: https://scholar.google.ru/

Poccuiickas ['ocynapcTBenHas 6ubInoTeKa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DNeKTpOoHHBIE pecypchl ondmoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9. MaTepuajbHO-TeXHUYECKOE oD0ecnevyeHne TUCIHMIHHbI
YyeOHble U MeToaudeckue mocolus, pa3paboTaHHble Kadeapoil «IJIEKTPOHUKU U

MHKPOIJICKTPOHUKHY 110 I[aHHOf/'I JUCIHHMITIIINHE.

OO0pasmbl padot cryneHToB. KommbroTepHbIC

KJIaCCbl YHHUBCPCUTCTA C HOCTYIIOM HHTCPHCT. MYHBTHMCﬂHﬁHBIC IOpEe3CHTaAllMKU 110 pasaciiaM

JYCHUIIINHEL

Tun u Ha3Banue AyIUTOPUH

OCHaH_[CHI/Ie AyJAUTOPUHN

KomnberoTepHbie Kiaccbl yHUBEPCHUTETA

IlepconanbHbIE KOMIIBIOTEPBI co
CHeUaIn3upOBaHHBIM IPOrpPaMMHBIM
00eCIeyeHHEM.

JInst  9TeHus JIeKUUM: TIOMEIIeHHE U
TEXHUYECKHUE CpEeACTBA I JEMOHCTpPALMHU

MynbeTumennitHoe oOopynoBanue (ay.
460, 365).

IpUMEpPOB U  CIOCOOOB  MPOEKTUPOBAHMS,

BUI€O (QUIBMOB U MpE3eHTALUH.

yqe6HLI€ AyaUuTOPUHU JJIA MIPOBCACHUA 5 KOMIIJICKTOB OTJIAIOYHBIX miart
NpaKkTHUYECKUX  3aHATHH,  rpymmoBbiXx M | Triscend TE512S32 ¢ 6iaokamu nuranus + 5 B
MH/IMBU/YalbHBIX  KOHCYJIbTAlMH, TEKywmero | 0,5 A, 5 xommbiotepoB ¢ O3V He menee 512

KOHTPOJISl ¥ IPOMEKYTOUHON aTTecTalluu
Creunanu3upoBaHHbI  KOMITBIOTEPHBIN
Kiace (;abopatopust 343)

MB, mo6oit HU reneparop, AByXKaHaIbHBIHI
ocimutorpad ¢ pasBeptkoit He meHee 0,2 MKC,

U3MEPUTETh  YAaCTOTHBIX  XapaKTEPUCTHK.
[TporpammHuOe obecrieueHue Triscend
FastChip, IIPOrpamMMbl ISt pacuera

koa¢unmentos punpTpoB KNUX n BUX.

Aynuropuu IJi CaMOCTOSITENbHOM
paboThI: KOMITEIOTEPHBIC KJIACCHI; YHTATBHBIC
316 OUOJINOTEKHU

[TepcoHanbHBIC KOMIIBIOTEPHI C TAKETOM
MS Office, Beixomom B HTEepHET 1 C
JIOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-
00pa30BaTEIbHYIO CPEy YHHBEPCHTETA



http://window.edu.ru/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp

