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1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Llenpro MUCHUTUIMHBI SBISICTCS OBJIAJICHUE CTYJACHTAMU HEOOXOIMMBIM U JIOCTATOYHBIM
YpPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIMA B cooTBeTcTBHH ¢ TpeboBanusmu ®PI'OC BO mno
HanpasieHuto noarotoBku 11.03.04 «DnexTpoHrKa 1 HAHOAIEKTPOHHUKAY, TPOPUIIb TOATOTOBKU
«IIporpammupoBaHue U 3IEKTPOHUKA HHPOPMAITUOHHBIX CUCTEM.

CoBpeMEHHOE pa3BUTUE CPEJICTB IPOMBIIUIEHHOM aBTOMATHU3allUd HAa OCHOBE
COBPEMEHHBIX MHKPOKOHTPOJJIEPOB MPEABSABISAIOT K AUIUVIOMHPOBAHHOMY  CIIELHAIACTY
BBICOKHE TPEOOBAHMS K YMEHHSIM M HaBBIKAM KOMILJICKCHOTO MPOCKTHPOBAHMS TAKUE CHUCTEMEI.
OguuM w3 BUAOB  NPOQECCHOHANTBHOM  JEATENbHOCTH  OakanmaBpa  MOXET  ObITh
MIPOCKTHO-KOHCTPYKTOPCKasl eATeNIbHOCTh. [l03TOMY 1€eNibl0 M3y4YeHHUs JaHHOW UCHMILIAHBI
aBisgeTcss (OPMUPOBAHHE Yy CTYJEHTOB KOMILJIEKCA 3HAHUW B 0OOJACTH aBTOMAaTH3WPOBAHHOTO
MIPOCKTUPOBAHUST YCTPOMCTB MPOMAJICKTPOHUKU. M3ydeHue AMCHUIUIMHBI 3aKJII0YaeTcsi B
YCBOGHHUU CTYJIEHTAMH TEOPETUYECKUX 3HAHUM MO WH(POPMAIMOHHOMY, MPOrPaMMHOMY,
TexunaeCkomy obecnieuennio CAIIP, B hopMupoBaHNN HABBIKOB aHAJIN3a U CHHTE3a YCTPOUCTB
MPOMJIEKTPOHUKH Ha OCHOBE MOJICJIMPOBAHUS IPOLECCOB CBSI3aHHBIX C CO3JaHHEM
COBPEMEHHBIX TEYATHBIX IJIAT ¢ Hcmojp3oBaHueM DBM. B pamkax maHHOW AMCHUIUIMHBI K
OCBOEHMIO IPEJIaraeTcs, MoJayurBIINNA IMPOKOE paclpocTpaHeHue B Poccuu, nmakeT nporpamm
PCAD. JlaHHBIIl MakeT MO3BOJUT COBPEMEHHOMY HH)KEHEPY Ha TPAKTHKE OCBOUTH CKBO3HOE
MIPOCKTUPOBAHUE  AJEKTPOHHBIX  YCTPOMCTB, OT  CO3JAHUS  CXEMbl  3JIEKTPUYECKOMN
NPUHIMIIMAIBGHON /10 TEHEPUPOBAHUS YOPABISIIONMX (QaiioB 71 00OpYyJIOBaHUS IO
U3TOTOBJICHUIO (DOTOIIAOTIOHOB M CBEPJICHUSA OTBEPCTHM. ['paMOTHO MOIXOJUTH K BOIpPOCam
MIPOCKTUPOBAHUS MEUATHBIX TUIAT U CYHIECTBEHHO COKPATUTh BPEMs Ha TIOUCK OIIMOOK U BpEeMs
NPOEKTUPOBAHUS, a TaKKe BBIOUPATh  ONTHMAJbHBIE  METOABl MpH  pa3paboTKe
MHUKPOITPOLIECCOPHBIX CHCTEM.

Koneunas 1ienp 00yyeHust — cBOOOIHOE BJa/IeHHE KOMIUIEKCOM MPOTPaMMHBIX CPEJICTB,
MpeHA3HAYEHHBIX JUISI MPOSKTUPOBAHUSA U CO3JAHUS MPOCKTUPYEMBIX MHKPOMPOIECCOPHBIX
CHUCTEM.

VYka3aHHasi 1Le€Jdb JIOCTMTaeTcsl 3a CYeT O3HAKOMJICHHS CTYAEHTOB C pa3IU4YHbIMU
MPOrPaMMHBIMH CPEACTBAMH MOJICIMPOBAHUS PAOOTHl MPOEKTUPYEMON MEYaTHOM IUIaThl A7
MHUKPOIIPOIIECCOPHOM CHUCTEMBI M TOJKPEIUIAETCS BBIMOJHEHUEM Ja0OpaTOPHBIX paldoOT H
KypCOBOil pabOTHI.

2 MecTo qucHMIJIMHBI (MOYJIsI) B CTPYKTYpe 00pa30oBaTe1bHOI IPOrpaMMbl

Jucuunnuna CAIIP ycTpoiiCcTB POMBIIITIEHHON 3JIEKTPOHUKH BXOUT B 4aCTh Y4EOHOTO
wiaHa (QopMHpPYEMyI0 yYacTHMKaMH 0Opa30BaTeNbHBIX OTHOLIEHHWH 00pa3zoBaTeIbHOM
IIPOrpaMMBI.

Jns  u3ydeHUs  AMCUUIUIMHBL  HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHSA),
c(hOpMUPOBAHHBIE B PE3YJIbTATE U3YUEHUS TUCIUIUINH/ PAKTUK:

Muxponpoieccopsl

[IporpamMmMupoBaHue 1 ANEKTPOHUKA HHDOPMALIMOHHBIX CUCTEM

MaiuHHbIE A3BIKH

WNndopmarrka u nHHopMalioHHbIE TEXHOJIOTUI

HauepraTenbHas reomeTpusi 1 KOMIbIOTEPHAs Tpaduka

JluckpeTHas MaTeMaTuKa

3HaHus (YMEHUS, BIaJ€HUs), MOJYYSHHbIE MPU U3YYEHUU NAaHHOW TUCIUIUIMHBI OyayT
HEOOXOIUMBI JUISl U3yUSHUS IUCIUILTIH/TIPAKTHK:

BrinonHenue u 3anura BITYCKHOM KBaNU()UKAMOHHOM paboThI

[ToaroroBka k caade v cja4ya rocy1apCTBEHHOTO HK3aMEHa

IIporpaMMUpOBaHHBIE TEXHUYECKHE CPEICTBA

[IpoekTHas AeATETBHOCTD

IIponsBoacTBEHHAs — MPEIIUIUIOMHAs TPAKTUKA



3 Komnerenuuu ody4yaroiuerocsi, opMupyembie B pe3yjabTaTe 0CBOCHUSA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThbl 00y4YeHUs1

B pesynbrate ocBoenus mucummuiiHbl (Moayiisi) «CAIIP ycTpoicTB mpoMBIIIIEeHHOMN
IIEKTPOHUKNY 00YUAIOLTUICS TOJIKEH 001a/1aTh CISAYIONTUMHI KOMIETSHITHSIMHE:

Kon unaukaropa

Nuaukarop 10CTHKEHUS KOMIIETEHIUA

[TK-1 CnocobeH pa3pabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHAIBHBIE CXEMbI JIEKTPOHHBIX CUCTEM
Y KOMILUIEKCOB, MPUHIUIHUAIIBHBIX CXEM YCTPOUCTB C UCIOJIb30BAaHUEM CPEICTB KOMITBIOTEPHOTO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IIPOCKTHBIX pacucToB n TCXHHUKO-O3KOHOMHWYCCKUM

000CHOBAaHHUEM IPUHUMACEMBIX PEIICHUM

IK-1.1

PazpabaTbiBaeT SCKH3HBIA MPOEKT, BKIIIOYAIOIIMI: BBIOOP CTPYKTYPHOMH
CXEMbI 3JEKTPOHHOTO YCTPOMCTBAa WJIM CHCTEMBI ITyTEM COIOCTABJICHUS
pa3NIUYHBIX BapUAaHTOB M WX OLEHKH C TOYKH 3PEHUS TEXHUYECKHX U
KOHOMUYECKUX TPeOOBAaHMIA; pACCUMTHIBAET BCE HEOOXOAMMBIE ITOKA3aTEeNIN
CTPYKTYPHOM CXEMBI 3JIEKTPOHHOTO YCTPOUCTBA UM CUCTEMBI, B TOM YHCIIC
MOKa3aTeNy  KayecTBa;  BhIOMpaeT M OOOCHOBBIBACT  CXEMBI
BCIIOMOTATEIILHBIX VCTDONCTR

[1K-1.2

HpOI/ISBOIH/IT TEXHHKO-3KOHOMHYECKOE 00OCHOBAaHHE IMPUHATOrO PCIICHUA C
pacu€TraMu ce0eCTOMMOCTH YCTpOﬁCTBa U CTOUMOCTHU €I'0 SKCILTyaTalluu,
CpaBHHUBACT C aHAJIOTaMH I10 TCXHUKO-3KOHOMHNYCCKHUM XapPaKTCPUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM
qHUCIIe:
— KOHTaKTHas paboTa — 79 akaJ. 4acos:
— ayauTopHas — 76 akaJ. 4acos;
— BHEAYAUTOPHAS — 3 aKa/I. 4acoB;
— camocTosTeabHas padoTa — 29 akaJl. 4acoB;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;

®dopma aTTecTaluu - KypcoBas paboTa, 3a4eT

AynutopHas § =
o | KOHTaKTHAs pabota 4 3 Dopma TeKyIIero
=
5 B aKaJl. qacax (2] Bun KOHTPOJIS
Pazpmen/ Tema 3 (B axaj. uacax) =l . P Kon
= & ©| caMOCTOSATEBHOM | yCIIeBaeMOCTH H
JIACIMTUTHHBI 5 = ., | xommeTenmun
3 Q & paboThI MIPOMEKYTOYHOH
nab. | mpakr. | € &
Jlek. ’ N R aTTecTaluu
3aH. 3aH. |0 9
1. 1. CAIIP YCTPOUCTB
MPOMBIIIIEHHOH JIEKTPOHUKH




1.1 Beenenue B

JUCLIUTUTHHY . OCHOBHBIE
paszeInbt i
TEOPETUYECCKUCTIONOKCHHS
W3YyYCHHBIC B JIPYTHX
JTUCLHUIUIMHAX JUJIsI 00yUYCHHS
JHUCIUIIIINHE «CAIIP
YCTPOUCTB
MIPOM3JICKTPOHUKH.

CriocoObl  IPOEKTUPOBAHUS
COBPEMEHHBIX YCTPOKHCTB
MPOMAJICKTPOHHUKH. Y POBHH

ABTOMAaTH3UPOBAHHOTO
MIPOEKTHPOBAHMS.
Knaccudpukanus CAIIP.
00630 MPOrPaMMHBIX
p porp Brimonuenue u
MPOIYKTOB JNEKTPOHHBIX W3zydenne u
3almra
CAIIP. IlpousBoaurenu u IIOBTOPECHUE
1abopaToOPHBIX
ITOCTABITUKH CAIIP TEOPETUIECKOTO paor
MeYaTHBIX Iiar. Mmarepuaia, )
N Ny P 1. 3HaKOMCTBO C I1K-1.1,
Poccuiickuit peiHok CATIP 6/11 MIOJITOTOBKA 1 o
CUCTEMOH [K-1.2
MEYaTHBIX TUIAT. odopmiieHue
MIPOEKTHPOBAHHUS
IMaxer IPOTPaMMHOTO 71ab0PaTOPHBIX PCAD. Msvuerie
obecrieuenust CAITP PCAD. paboT, MoATrOTOBKA By
o KOMaH;1 paboThI ¢
Co3manme  mabmoHa st KypCOBO# pabOTHI. o
CHCTEMOM
PHCOBaHUS  DIICKTPUYECKUX
cxem. [pymma  xomasn
CO3/IaHHs CXEMBI
SIEKTPUIECKON
npuHIUIuansHoH. [lpumepst
pHCOBaHHS CXeM.
I'paduueckoe
penakTUpOBaHHE CXEeM.
Ilo3unmonnsie
0003HaYCHUS, HOMHHAIBI H
THIIBI. Ilepenymepanus
MO3ULMOHHBIX 0003HAYCHUIA.
JlonoHATEbHBIE  TEKCTHI.
BcenomorarenbHble KOMaH b
UCIIOJIb3yEeMBbIe npu
PHCOBaHHHU CXEM.
Brinonnenne
1.2 OOmwme mMONOXKEHUS VDCOBOM DAGOTEI
(T'OCT 2.001, TOCT 2.004, Uzyuenue u }g)bIHOHHé)HI/Ie u ’
IOCT 2.051,) Oo6umue MOBTOpCHHE
odopmiteHue
npaBHiIa BBITIOJTHEHHUS TEOPETHIECKOTO A6OPATOPHBIX
yeprexeir. (FOCT 2.301, Mmarepuaia, pa6o$ MK-1.1
T'OCT 2.302, TOCT 2.303) 6 MOATOTOBKA U p o
2. Co3yianme CXeMbl MK-1.2
TIpaBuiia BBHIMOJIHEHHS CXEM. odopmiieHue EKTOHUCCKOG
(T'OCT 2.708, TOCT 2.752, 1mabopaToOpHBIX —— HII:')[HaHLHOﬁ c
TFOCT 2.759, TOCT 2.761, pabor, noarotoska| Dt
UCIIOJIb30BaHNUEM

I'OCT 2.708, I'OCT 2.764,
T'OCT 2.765, TOCT 2.7).

KypcoBO# paboThI.

p€aaKTopa CXem
Shematic.




1.3 TexuHomorust IeYaTHBIX

Iar. OmHOCTOpOHHME
IJIaThL JIByXCcTOpOHHHE
IJIATHI. MHorocioiinbie

rwiatbl. TOYHOCTH MEYATHBIX
wiat. Pa3Mepsl MedaTHBIX
wiat. ToJmuHA MeYaTHBIX
wiat. OTBepCTUS MEYaTHBIX
TUIar. IMapameTpbl
NPOBOJHUKOB W  3a30DOB.

Brimonaenne
KypCOBO#H paboThI.

KonrakrHble TUTOIA/IKH Brinonuenue u
OTBEpPCTHUH. [Inockue Uzydenne u odopmiteHue
KOHTaKTHbIE TUTOINAAKH. MIOBTOPEHHE 71a00paToOpHBIX
OKpaHHbIE CIIOH. TEOPETHIECKOTO pabort
lanpBaHNYeCKHE TOKPBITHSL. MaTepuana, 3. 3HaKOMCTBO ¢ MK-1.1
3amuTHbIe TTOKPBITHSL. 6/21 TOATOTOBKA U peaakTopoM K 1' 2‘
MapxkupoBka. VYcraHnoBka odopmiieHue MeYaTHBIX IUIaT '
3JIEMEHTOB. VYcranoBka 11ab0paTOPHBIX PCB Co3znanue
JJIEMEHTOB  C  OCEBBIMHU paboT, MOArOTOBKA| IMEYaTHOH IJIaTh.
BEIBOJIAaMH. VYcraHoBka KypCOBOH paboTHL. | (co3maHme KOHTypa
AJIEMEHTOB CO ILUTBIPEBBIMU 11, nepexox ot
BBIBOJIaMH. YcraHoBka cxemsl I1IT x
MHKDPOCXEM. Panuaropst o6pazy III1).
OXJIQXKICHHSI.
TloBepXHOCTHBI ~ MOHTaX.
MonTaxk  MmKpocxeM Ha
MOBEPXHOCTh. JIMCKpeTHBIC
qumn-oneMeHTsl.  [lasbHas
Macka. [Ipuxeiika
aneMeHToB.  [lepcrieKTHUBBI
MapaMeTpoB TeYaTHBIX IIIaT.
14 [IpeoGpazoBanue
N Brinonnenue
(haiiIoB M co3maHMe CIHCKa .
. KypCOBOH pabOTHI.
coequnenuit. Ilepexox ot
o Brimonnenue u
CXEMBI INEKTPHYECKON
. odopmiieHue
MPUHIMITHAIEHON K 00pasy
N 71a00paTOPHBIX
MeYaTHOH IIIaTHL.
. pabot
I'paduueckuit penakTop
4. Nzyuenmne
MEeYaTHBIX mar PCB.
. Uzyuenue n MIOJICUCTEMBI
Hacrpoiika xondurypammu.
MMOBTOPEHHE MIPOEKTHPOBAHHUSI
Crnou PCB-npoekra.
TEOPETUUECKOTO TIIT Specctra.
Co3pnanue KOHTYypa
N MaTepuarna, N3zyuenue
neyatHoil 1atel. Co3gaHue IIK-1.1,
6/21 MOJTOTOBKA U | OCHOBHBIX KOMaH]|
JIOTIOJTHUTENBHOTO CJIOS IS MK-1.2
odopmienue | u npaBui paboTHI ¢
MPOCTaHOBKU pa3MepoB. .
71ab0PaTOPHBIX IPOrPaMMOH.
YnakoBka CXEMBI Ha

neyaTHyro Iuiaty. PydHoe
pa3MelieHne KOMIIOHEHTOB
Ha Iuiate. 3ajaHue NpaBHIl
MPOEKTHPOBAHUS u
OrpaHUYEHUH. Pyunas
TpacCHUpOBKa  COEIMHEHHH.
Iloncucrema

MIPOEKTUPOBAHMUS MEYaTHBIX
riat Specctra.

pabot, moAroToBKa
KypCOBOH paboTHI.

(tpancisiuust 11T u3
penakropa PCB B
Specctra,
HWHTEpaKTHBHAS
tpaccuposka [1I1,
Tpancmsuus I111 n3
Specctra B
penakrop PCB
PCAD).




15 BzanmopeiictBue
noas3oBarenbekoir  CAITP
PCAD c cucremoit Specctra.

Brinonnenue
KypCOBO#H paboThI.
Brinonnenue u
odopmiteHue
71a00paTOpHBIX
pabot
5.3HaKOMCTBO ¢
peIakTopom
Library Executiv u
BXOJSIINX B €TO
COCTaB YTHJIMT.

= OCHOBHEIE
Wurtepdeiic TpaccHpoBIIHUKA.
Uzydenne u KOMaH/IbI,
Komanzp! yIpaBJICHHS OBTODEHHE CIPVKIVDA
CUCTEMOM Specctra. p PYKIYP
TEOPETUYECKOTO penakropa u
Komanzp! pasMmereHus
. MaTepuara, CTPYKTypa
KOMIIOHEHTOB HAa I1€YaTHOM I1K-1.1,
6 6/11 4 MOJATOTOBKA K OHOJIMOTEYHBIX
TaTe. HutepakTuBHOE IIK-1.2
odopmiieHue 3JICMEHTOB.
peIaKTHPOBAHUE i
11a00paTOPHBIX Cosnanue
TPacCHpOBKa.
paboT, MoAroTOBKa| OUOIMOTEYHOTO
ABTOTpaccupoBKa. o
o KypCOBO# paboTHI. JJeMeHTa
BsaumojeiictBe  CHCTEMBI (cosnanue
Specctra c CHOBHOMO
nonb3oBateabckoii  CAIIP }; (bHeCKoro
PCAD. P
0003HaYEeHNS 1T
CXEMBI
ANIEKTPUIECKOM
NPUHIMITHAEHOM,
paspaboTka
MMOCaJ0YHOT0 MeCTa
i obpasa ITIT
nByx tumnos: SMD
u Through-Hole).
1.6 PazpaboTka THIIOBOTO
Brimonaenne
KOMITOHEHTHOTO MO/TYJISL. N
KypCOBOH pabOTHI.
Co3ganne KOMIIOHEHTA.
Bremonaenne n
PaspaboTrka  mocago4HOTO
odopmiieHue
MecTa. MMeHa MocaoyHbIX
71a00paTOPHBIX
MeCT. 3ammch  CHMBOJIA.
Uzyuenue u pabor
‘VnakoBka BBIBO/IOB.
MOBTOPEHHE 6. ITonroroska
JlomonHuTENbHAS TEKCTOBAs o
TEOPETUYECKOTO | 3aaHuil U cHCcTEMa
uHpopmarus  (ATpuOyTHI).
MaTepuaia, nedatu PCAD.
Pa3paboTka  CHMBOJIBHOTO IIK-1.1,
8 8/81 5 MOATOTOBKA K BriBoj1 Ha meyaTh
0003HaUYECHHS JJICMEHTA. N I1K-1.2
odopmiieHue MPOEKTHOM
VYcranoska COOTBETCTBHS
1a00paTOPHBIX JTOKYMCHTAIHH.
MC)K,Z[y IIOCAA0YHBIM MECTOM
pabot, moarotoBka| 7.3HAKOMCTBO C
" rpaduueckum o
KypCOBO#M pabOThI. | yTHIMTAMH IS
obo3nauennem.  Cosmanue
MOJATOTOBKH
3JIEMEHTOB C Pa3HOPOHBIMH .
cosgannou IIT x
JIOTUYCCKUMHU YaCTSIMU.
MPOM3BO/ICTBY.
Cucrema reyaTu 31
MNOATOTOBKA  3aJaHMsl  Ha Hsrorosnenme ITIT.
MounTtax I1IT.
I1e4arThb.
Hroro no pazaeny 38 |38/141 29
HWroro 3a cemectp 38 |38/14U 29 3a4€T,Kp
KypcoBas paboTa.
Hroro no nuciuiianHe 38 |38/141 29 yp p ’

3a4eT




5 O06pa3oBaTejibHbIE TEXHOJIOTHH

Jis  peanu3anuu  MPEIyCMOTPEHHBIX  BHJOB  yd4eOHOW paboOThl B  KadecTBe
00pa3oBaTeNbHBIX TEXHOJOTMH B  mpenogaBaHun  aucuuiuiiabl  «CAIIP  ycTpoiicT
MPOMBIIUICHHOM 3JIEKTPOHUKUY» UCIOJIB3YIOTCS TPAAUIIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

s hopMupoBaHHS 3HAHUN TIO AUCHUTUTHHE TIPEyCMOTPEHBI: 0030pHBIC JICKITUN — IS

cUCTeMaTH3allud M 3aKpeIUIeHUs 3HAaHUH 10 JUCHMIUIMHE, WHGOPMALMOHHBIE — JUIS
O3HAKOMJICHHSI CO CTaHIApTaMU M CIPABOYHON MH(pOpMaLUel, JIeKIUU BU3yalU3aluu — IS
HarJSIIHOTO  MIPEJCTABICHUST CIOCOOOB peIIeHUs 3ajad, MpoOjeMHas - JUIsl  pa3BUTHS

MCCJICIOBATEIILCKUX HABBIKOB M M3yUEHUS CIIOCOOOB PEIICHUs 3a/1a4.

Jlis OCBOEHHSA JUCHMIUIUHBI MPEeIyCMOTPeHO 8 Y. WMHTEpaKTHUBHBIX 3aHATHIl. Bce
MPAKTUYECKUE 3aHSTHS IO pa3lely MPOBOAATCS B WHTEPAKTHBHOW (OpME W TpEeIroararor
nyOJMYHbIE BBICTYIICHUS U 00CyXJleHus, B paMkax MHTEpaKTUBHOTO OOY4YEHHS MPUMEHSIOTCS
IT-meTonsl  (MCHOJIB30BAaHUE  CETEBBIX  MYJIBTUMEIUUHBIX  y4€OHHUKOB  pa3pabOTUYMKOB
MPOrpaMMHOTO  OOECHEYEHHUs, OJICKTPOHHBIX OOpa30BaTENbHBIX PECYpPCOB MO JaHHOU
JTUCIUIUIMHE; COBMECTHas paboTta B MajbiX rpymnax (2-3 cTyaeHTa) —WHAWBHAYyAIbHOE
obOyueHwue.

6 YueOHO-MeTOAMYeCKOe 0O0ecneueHue CAMOCTOSITeIbHOM padoThl 00y4YaroMuXCs
[IpencraBneno B npuioxxenuu 1.

7 OueHoYHbIE CPeCTBA 1JIA IPOBEIeHUs POMEKYTOUHOM aTTecTaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYecKOe M HHPOPMAIMOHHOE 00ecnedyeHue JUCIUTITIHHBI (MO/TYJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. Mamox B.H. Beenenue B coBpemennnie CATIP: Kypc nekuumii [DnekTponHsIi pecypc] /
U30aTEIbCTBO «JIKM [Ipeccy, 2010. - 192 c. - Pexxum JOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=1314 . — 3arux. ¢ skpaHa.

2. Jlesunxuii, A. A. IlpoextnpoBaHune MukpocucteM. IIporpammHble cpeacTBa
obecrieuennss CAIIP [Dnekrponnsiii pecype] : Yue6. mocooue / A. A. Jlesuukwmii, I1. C.
Mapunymkus. - KpacHospck : Cub. denep. yn-t, 2010. — 156 c. — pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=6046. - 3ar:x. ¢ skpaHa.

0) JlonostHuTEIbHAS JIUTEPATYpA:

1. Vcaras, T. B. 'papuka B aBTOMaTU3UpPOBaHHBIX cUcTeMaX. YepTexu dJIeKTPUUECKUX
cxeM : yueOHoe mocobue / T. B. Vcaras, O. A. KouykoBa. - Maruuroropck : MI'TY, 2014. - 1
AIIEKTPOH. OIIT. TICK (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true — 3ar. ¢ skpaHa.

2. KouykoBa, O. A. DIIeKTpOTEeXHUYECKHE YSPTEIKH U CXEMBI | yueOHoe mocodue / O. A.
Kouyxosa, T. B. Ycaras, JI. }O. Ycarsriii ; MI'TY. - Marautoropck : MI'TVY, 2016. - 63 c. :
TaoJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’)name 2902.pdf&show=dcatalogues/1/1134
362/2902.pdf&view=true — 3ar. ¢ sxpaHa.

B) MeTtoanyeckne yKazaHus:

1. IloxxnmaeB 10. A. KomneroTreproe MOJICIIMPOBAHUE u CO3JIaHNe
MPOEKTHO-KOHCTPYKTOPCKOM ~ JOKyMEHTaluu B  MamuHocTpoeHun cpeactBamu  CAIIP.
WmxenepHas u koMmnbioTepHast rpaduka B Autodesk Inventor, AutoCAD [DneKTpOoHHBI#H



pecypc]: yuebnoe mocobue. U. 1/10. A. IToxkunaes, E. A. CBuctynosa, O. M. Bepewmeii; MI'TY. -
Marnuro-ropck: MI'TY, 2016. - 1 snektpon. ont. guck (CD-ROM). - Pexum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130

327/2525.pdf&view=true . - 3ari. ¢ 3xpaHa.

r) [Iporpammuoe o6ecneuenue u UnTepHer-pecypceni:

IIporpammHoe o0ecnieyeHue

Haumenosanue [10

Ne norosopa

Cpok aeicTBus JIULIEH3UN

MS Windows 7

Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJ14CCOB)

MS Windows 7

Professional (ms J-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

MS Off.lce 2007 Ne 135 ot 17.09.2007 06eccpodHo
Professional

7Zip CBOOOJIHO  PacIpoOCTPaHIEMOE 0eccpoyHoO
Altium Designer

Academic Edition K-113-11 01 11.04.2011 06eccpodHo
Oracle Virtual Box ?86011}10 pactpocTpatieMoc OeccpouHo
FlowVision K-93-09 ot 19.06.2009 0eCCpOUHO
Autodesk Inventor

Professional 2020  |yucOnas Bepcus OeccpouHo
Product Design

Autodesk AutoCAD

2020 y4yeOHast Bepcust 06eccpodHo
Autodesk AutoCAD

Electrical 2020 y4yeOHast Bepcusi 06eccpodHo
Autodesk Revit 2020 |y4e6nas Bepcust OeccpodHo
ﬁlcé@H Komnac 3D |11 96117 or 16.03.2017 GeccpoHO
FAR Manager CBOOOJHO  pacIpOCTPAHIEMOE 0eccpoyHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HH)OPMALMOHHBbIE CIIPABOYHBbIE CHCTEMBbI

HasBanue xkypca

CchlIKa

OnexkTpoHHass 0aza mNepUOIUYEcKUX u3gaHui East
View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/

HamumonanbHast UH(GOPMAITMOHHO-aHATUTHYECKAs URL:

cuctema —  Poccuiicknii  WHAEKC  HAYYHOTO h AT . .
ttps://elibrary.ru/project risc.as

nutuposanus (PUHIL) P y.ruiproject_ P

[TouckoBas cucrema Axanemus Google (Google
Scholar)

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

Nudopmanmonnas cucrema - EquHoe 0KHO J0cTyIa K
HH(OPMAIIMOHHBIM pECypcaM

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




®denepallbHOE TOCYJAPCTBEHHOE OFOIKETHOE
yUpeKICHUE «DenepanbHbIii unctutyt|URL: http://www1.fips.ru/
IPOMBINUICHHON COOCTBEHHOCTH
Poccmiickass T'ocymapcTBeHHass OubImoTeka.
Karasoru
DNeKTpoHHBbIE pecypchl Oubmmoreku MITY
uM. [.1. HocoBa
YHuuBepcuterckas WHQOpPMAIIMOHHAS CHUCTEMa
POCCHUsA

9 MaTepua/iIbHO-TeXHHYeCKOe o0ecrevyeHue TUCIIUITHHBI (MOTYJIs1)

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

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

https://uisrussia.msu.ru

MarepuaabHO-TEXHHUECKOE 00ecrieueHre AUCIUTUINHBI BKITIOUACT:

Tun u Ha3Banue ayautopuu OCHaICHUE ay TUTOPUA

KommbioTepHble  kiaccel — yHHBepcuTera  [lepcoHanbHbBIE  KOMIBIOTEPHI  CO
CHEeMATM3UPOBAHHBIM MIPOTPAMMHBIM 00ECTICUCHHEM.

JInsg 9TeHus JNeKUMA: TOMEUICHWE W TEXHWYECKHUE CPEICTBA ISl JeMOHCTpAIMU
PUMEPOB U CIIOCOOOB MPOEKTUPOBAHUS, BUACO (DMIBMOB M Tpe3eHTauui. MynpTuMeaniiHoe
obopynoBanue (ayz. 460, 365).

Crnenuain3upoBaHHBI KOMIBIOTEPHBIA Kiacc (maboparopust 343) 5 KOMILIEKTOB
otiamounsix miar Triscend TE512S32 ¢ 6iokamu nutanus + 5 B 0,5 A, 5 kommsrotepos ¢ O3Y
He meHee 512 MB, nro60ii HY renepatop, IByXKaHAIBHBIN ociuIOrpad ¢ pa3BepTKON HE MEHEe
0,2 MKC, HM3MEpUTENb YaCTOTHBIX XapakTepucTuk. IIporpammuoe obecmedenue Triscend
FastChip, nporpamme! miist pacuera kodpduuuertor punbrpoB KUX nu BUX.

AyauTopus Ui CaMOCTOSTENIbHOM pabOThl: KOMITBIOTEPHBIE KIIACCHI; YUTAIBHBIC 3aJIbI
oubmuoreku I[lepconanbubie KoMIbloTepsl ¢ makerom MS Office, Beixogom B MHTepHET U €
JOCTYTIOM B JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTeIbHYO Cpely YHUBEPCUTETA
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6. YueOHO-MeTOAMYECKOe oO0ecredeHHe CaAMOCTOSITEIbHOH PadoThl 00y4YAIOUIUXCS.
OLeHOYHBIE CPENICTBA AJISI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, MPOMEKYTOYHOM aTTeCTalluu 1Mo
HATOTaM OCBOEHHUS TUCIIUILINHEL.

B Teuenue cemecTpa npeaycMOTPEHO BBIIOJHEHHE YCTHBIX U MMCbMEHHBIX KOHTPOJBHBIX
paboT mo aucuuIIMHE (10 WHAMBHIYaJbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX PadoT.

OcHoBHasi yacThb 3aJaHMUil BbIIONHSETCS Ha 3aHiaTusx. CamocrosiTenbHas paboTa
pelyCMaTpUBAET:

- IIOATOTOBKY K 3aHATUAM, N3YUCHUC HCO6XOI[I/IMI)IX pasaciioB B KOHCIIEKTAax, y‘le6HI)IX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX; pa60Ta C cnpaBquoﬁ JII/ITCpaTypOI;'I

- HCTIPaBJICHUE OIIMOOK, 3aMeYaHmi, 0(hOopMIICHHE JTa0OPAaTOPHBIX PaboOT.

CamocrosiTeibHas padoTa B X04€ ayJMTOPHBIX 3aHATHH IPEANOJIAracT: U3yueHHUe U
MOBTOPEHHE TEOPETUYECKOTO Marepuaja Mo TeMaM JIeKIHi (M0 KOHCIEeKTaM M Yy4eOHOU
JUTEpaType, METOAMYECKUM YKa3aHUSIM ), pEIICHHUE 3aa4, BBIMOJIHEHNE HHINBUIYAIBHBIX paboT.

CamocrosiTeibHasA padoTa Mo KOHTPOJIeM NpenojaBaresisi IPEAnoaaraeT NoAroToBKy
KOHCIIEKTOB U BBIMIOJHEHHE HEOOXOIUMBIX PacyeToB MO paslenaM JUCIHUILIUHBI, pEeUIeHHE U
MpOBEpKa IMpernoaBaTesieM 3a/1ad, 1abopaTopHbIX padoT, paboTa ¢ METOAMUYECKOM TUTEepaTypou,
MOATOTOBKA K 3a4ETy.

BHeaynuTopHasi camMocTosiTeIbHAsI padoTa CTYAEHTOB TPEIIONaraeT IOATOTOBKY K
7a00paTOPHBIM 3aHITHSM, TOJTOTOBKY K KOHTPOJIGHBIM paboTaMm, BBIIOJHCHHUE 3 aHUN
(J1abopaTopHBIX padOT), MOATOTOBKY K 3a4eTy; U3yUyeHHE HEOOXOAMMBIX Pa3/IejOB B KOHCIIEKTAX,
y4eOHBIX MOCOOMSX M METOJUYECKHX YKa3aHHsIX; paboTa cO CHpaBOYHON JHUTEpaTypoi,
WCIpaBlieHUE OIIMOOK, 3amedaHui, odopmieHue padboT; paboTy ¢ KOMIBIOTEPHBIMU
rpaguueckuMy TaKeTaMHd H DJICKTPOHHBIMU YyUYeOHHKAMHU pPa3paOOTYMKOB MPOTPAMMHOIO
obecrnevyeHus Mo TUCIUTUINHE.

ITo nanHO# AMCUMIUIMHE MPEIYCMOTPEHbI Pa3InyHbie BUbLI KOHTPOJIS pPe3yIbTATOB
00yueHM: meKywuti KOHTPOIIb (€XKEeHeeNbHas MPOBEpKa BBIMOIHEHUS 33aJaHUNl U pabOTHI C
y4eOHOM TUTepaTypoi), nepuoouteckuti KOHTPOIb (1abopaTopHble pabOTHI) MO KAKIOW TeMe
JTUCLUUIUIMHBL,  NPOMEXCYMOUHbI KOHTPOJIb B BHUJAE 3ayeTa 7 CEMECTpe M BBIOJHEHUS
KypCOBOH pabOTHI .

Tewmsl (paznensl) Bun camocrosTenbHO# paboTh ®opMbl

KOHTPOJIA
JUCIIUILINHEI




Beenenue B
OcHoBHbBIE
TEOPETUYECKUE
M3y4YEHHBIE B TPYTUX
TUCIUIUIMHAX ~ JUISL  OOydYeHust
nucuurinHe «CAIIP ycrpolictB
MPOMIJICKTPOHUKN».  CriocoObl
MMPOCKTUPOBAHUS  COBPEMEHHBIX
YCTPOMCTB  MPOMIJICKTPOHUKHU.
YpoBHH  aBTOMAaTH3WPOBAHHOTO
MIPOCKTUPOBAHUS.
Knaccudukamus CAIIP. OG63op
MIPOrpaMMHBIX MPOJIYKTOB
3JIEKTPOHHBIX CAIIP.
[Ipon3BoguTen W TMOCTABIIUKH
CAIIP IeYaTHBIX IIart.
Poccuiickuii  peiHOk  CAIIP
IeYaTHBIX ILIAT.

[Taker MIPOTPaMMHOTO
oOecrieueHus CAIIP
PCAD-2002. Co3ganue mabdiona
JUISL PUCOBAHUS AJICKTPUUYECKUX
cxeM. 'pymnma komaHa co3gaHus
CXEMBI AIEKTPUYECKOU
MPUHITATTAATIEHOM. [Tpumepsr
pucoBanmsi cxem. | paduueckoe
penaKkTUpOBaHUE CXEM.
Ilo3unmoHHEBIC 0003HaYCHHUS,
HOMHMHAJIBI u THIIBI.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHui. JlomomHUTEIbHBIC
TEKCTHL. BcnomorarensHbIe
KOMAaHJIbl UCIIOJb3yEMbIE TPHU
PUCOBAHUHU CXEM.

JUACLUIUIUHY .
pas3iensl u
MOJIOKEHUS

OOue  MONOXKEHus
2.001, T'OCT 2.004, T'OCT
2.051,) Ob6mue npaBuia
BbinonHeHus: ueprexed. (I'OCT
2.301,T'0OCT 2.302,I'OCT 2.303)
[IpaBuna  BBHIOJHEHUS  CXEM.
(ToCT 2.708, TOCT 2.752,
I'OCT 2.759,TOCT 2.761,TOCT
2.708,TOCT 2.764, 'OCT 2.765,

(TOCT

I'OCT 2.7).

TexHonorus Tme4YaTHBIX IUIAT.
OnHocTopoHHHE I1aThl.
JIByXCTOpOHHHE IIJIATHI.
MBHorocnoitHbie IUIATHI.
To4yHOCTH  MEYATHBIX  IUIAT.
Pazmepnl nevyaTHBIX jarT.
Tommmua ~ medaTtHbIX — ILIaT.
OtBepcTusi  MeYaTHBIX  ILIaT.

[TapameTpsl  IPOBOJHUKOB U

[ToaroroBka K JEKIIMOHHBIM
U 1a00paTOPHBIM 3aHITHUSIM.
Breimonnenue  u odopmiieHue
J1a00paTOPHBIX padoT:

[ToaroroBka k 1a00paTOpHBIM
3aHATHUAM K JICKLHUSIM

[Tepeuens TeM ISl TOATOTOBKU K
J1a00paTOPHBIM

JCKLUSIM u
paboTaM IPUBOIUTCS HUXKE:

1. IlogroroBka x 6 abopaTopHEIM
paboram. M3ydeHue cripaBOYHUKA

komans nporpammel PCAD-2002.
2. HM3ydyeHue JOKYMEHTOB

CTaHJapTOB Ha
KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE

ImapaMCTphl IICYATHBIX ILJIAT.

3. OdpopmieHre KOHCTPYKTOPCKOM
JOKYMEHTAaMU Ha IIPOEKTUPYEMOE
U3JIETIME COTJIACHO TPeOOBAaHUAM

cuctembl ECKJI.

IIpoBepka u
3aIUTa
71a00paTOPHBIX
pabort. 3auer.




3a30poB. KOHTaKkTHBIE MIIOIIAIKK
oTBepcTuil. [1mockue KOHTaKTHBIE
IJIOMIAAKU.  DKpaHHBIE  CIIOM.

l"anpBannyeckue HOKPBITHSL.
3aluTHeIe IIOKPBITHSL.
MapkupoBka. YcranoBka
3JIEMEHTOB. VYcranoBka
3JIEMEHTOB c OCEBBIMU
BBIBOJIAMH. VYcranoBka
JJIEMEHTOB ~ CO  IITHIPEBBHIMHU
BBIBOJIAMH. YcranoBka
MHUKPOCXEM. Panuaropst

oxnaxnaeHus.  IloBepXHOCTHBIN
MOHTaX. MOHTa)X MUKPOCXEM Ha

IIOBEPXHOCTb. HuckpeTHbie
yun-31eMeHThl. [lasnbpHas macka.
[Ipukieiika 3JIEMEHTOB.
[IepcnexkTuBel [1apaMeTpOB

IICYAaTHBIX ILJIAT.

[IpeoOpazoBanue  ¢aiaoB U
CO3JIaHHE CIIHCKA COCIMHEHUM.
[lepexon oT CXEMBbI
3JIEKTPUYECKON
NPUHIMIIHATIBHOW K 00pasy
ME€YaTHOM MJIAThI.

I'paduueckuii penaxktop
neuyatHbix Toiatr PCB. Hactpoiika
KOH(UTYpaIiH. Cnon
PCB-mpoekrTa. Coznanue
KOHTypa  NI€YaTHOW  IIATHI.
Cosnmanue JIOIIOJIHUTEIHLHOTO

CJI05 JUIs IPOCTAHOBKU Pa3MEPOB.
VYmakoBka CXeMbl HAa NEYaTHYIO
mwiary. PydHoe  pasmelmeHue
KOMIIOHEHTOB Ha IIIaTe. 3aJaHue
MpaBWJI  NPOEKTUPOBAHMUS U
OrpaHHYEHUN. Pyunas
TpacCUpPOBKA COEMHECHUM.
[loncucrema  MPOEKTUPOBAHUS
MEeYaTHBIX IJIaT Specctra.

Bzaumoneiicteue
nonb3oBarensckoir CAIIP PCAD
c CHUCTEMOI1 Specctra.
Wntepoeiic TPacCUPOBILUKA.
Komanns! ynpasienus: cucteMoin
Specctra. Komanasl pazmenieHus
KOMIIOHEHTOB ~ Ha  MEYaTHOM
TJjaTe. HNurepakTuBHOE
pEIaKTUPOBAHHE U TPACCUPOBKA.
ABTOTpaccupoBKa.
BzaunmonelicTBue CHUCTEMEI
Specctra ¢ MOJIB30BATEIIbCKOM
CAIIP PCAD.




Pazpabotka TUIIOBOTO
KOMITOHEHTHOTO MOJTYJISI.
Co3manue KOMIIOHCHTA.
PazpaboTka mocagouyHoro mecra.
Nmena HOCaJI0YHBIX MECT.
3anuce CHMMBOJA.  YIIaKOBKa

BBIBOJIOB. JlononHUTETHHAS
TEKCTOBasI UHpOpMALUs
(ATpuOyTHI). Pa3pabotka
CHUMBOJIBHOTO 0003HAYCHHUS
3JIEMEHTA. YcranoBka
COOTBETCTBUS MEXTY
MOCaI0YHBIM MECTOM "
rpaguIecKuM 0003HaUCHUEM.
Coznanue AJIEMEHTOB c
Pa3HOPOJHBIMH  JIOTHYCCKHUMHU
JaCTSMH.

Cucrema Imedatu u HoATOTOBKA
3aJaHus Ha 11€4aTh.

Tembl J1a60paTOPHBIX PadoT

1. 3nakomcTBO ¢ cucremoit npoektupoBanusi PCAD. M3ydenne koman paboThl ¢ CUCTEMO

2. Co3ganue CXeMbl AIEKTPUUECKON MPUHIIMITHAIBHON C UCIIOJIb30BAHUEM PEAAKTOPA CXEM
Shematic.

3. 3HakoMcTBO ¢ peakropom nedatHbix wiat PCB Co3manne nedyatHo# maThl. (CO3qaHue
koHTypa 11, mepexon ot cxemsl I1I1 k 0Opa3y IIII).

4. Nzyuenue noncucremsl npoektupoBanus 111 Specctra. M3ydeHne oCHOBHBIX KOMaH U
npaBuil paboTsl ¢ mporpammoit. (Tpancisius 111 u3 penakropa PCB B Specctra, uHTepakTUBHAs
tpaccupoBka [1I1, Tpaucnsius 11T u3 Specctra B pegakrop PCB PCAD).

5.3nakomMcTBO ¢ pemaktopoM Library Executiv u BXOASIIMX B €ro COCTaB yTHUIUT.
OcHOBHbBIE KOMaH/Ibl, CTPYKTypa peAaKTopa U CTpyKTypa OMOIMOTEeUHBIX 31eMeHTOB. Co3/1anne
OMOTMOTEYHOrO »JIeMeHTa (CO3JaHHe YCIOBHOTO TIpaduueckoro 0oO0O3HAYeHHUs I CXEMBbI
ANEKTPUIECKON MPUHIIMIHAIBHON, pa3padoTKa mocaiouHoro Mecta it oopasza Il aByx Tumos:
SMD u Through-Hole).

6. IloarotoBka 3amanuii u cucrema neyatu PCAD. BriBog Ha mnewyaTe NpOEKTHOM
JIOKYMEHTAIIUH.

7.3HaKOMCTBO € YTWIATaMH [JIsi TOATOTOBKHM, co3gaHHoi [III x mpousBoacTBy.
Nsrorosnenue [111. Monrtax I1I1.

MeToandyecKue PEKOMEHIAUU NJIA CTYACHTOB K .]'IﬂﬁOpﬂTOprIM 3aHATUAM

1. Vcareni JI.FO. Onucanue nHTErpupoBaHHON OTIAJOYHOM Cpebl I MUKPOKOHTPOJLIEpA
ADuUCS812. Meroanueckas pa3padotka. - Marauroropck, 2005. — 32 c.

2. VYcarsriii [I.}O CnipaBoyHHK 110 cUCTEME KOMaHI MUKPOKOHTpPOJIJIEpOB cTaHiapTta Intel
MCS-51. - MarnuToropck, 2010.



KypcoBas paGora

Llenbto Kypcosoii pabomul SIBISETCS 3aKpeIUIEHUE 3HAHUN W YMEHHI MOJYYEHHBIX B XO€
BBITMIOJTHEHHS TUTIOBOW 3ajlaud MPOEKTUpOBaHus M KoHcTpyupoBanus I, a Taxke npuMeHneHnue
HaBBIKOB TIOJIYYEHHBIX B XOjA€ OOydeHHs MpOodecCHOHATIBHON NesTeNbHOCTH. JleMOHcTpanus
BO3MOXXHOCTH BECTH CaMOCTOSITENIbHYIO MPOEKTHO-KOHCTPYKTOPCKYIO JIEATEIbHOCTh B 00JacTh
NPOCKTHPOBAHUS M KOHCTPYHPOBAHUS 3JCKTPOHHBIX YCTPOUCTB. [laHHas KypcoBas pabora, Kak
MIPABUIIO, SABJIAETCS HEOTHEMIIEMOM YaCThIO JUILIOMHOTO MTPOEKTA WM JUIUIOMHOM paboThI.

MeToauueckue PEeKOMEHAANUHU TJISA CTYACHTOB K BBIIIOJTHEHUIO KprOBOﬁ paﬁoTbI:

1.¥Ycatniii J1.1O. [IporpammupoBaHie MUKPOKOHTPOJLIIEPOB ¢ 0a30BbIM siyipom Intel
MCS-51. Meronudeckue yka3aHus K JlabopaTopHbIM paboram. Marauroropck, 2009 — 32 c.

Tembl KypcoBBIX padoT:

1.  Pa3paboTatrb 37€KTpPOHHOE YCTPOMCTBO AJIsl OLIM(PPOBKHU aHAJIOTOBOT'O CUTHANA B 33JJaHHOM
10JI0Ce YacTOT ¢ 3afaHHoi morpemHocTeio. Ha Bxone ALl ycranaBnuBaercs ¢unbtp. s
NUTAHUS HEOOXOAMMBbl BHEUIHHME JIByXKaHAJIbHbIE MCTOYHUKU HANpsDKEHUs. Y CTPOHCTBO
JIOJKHO OBITH BBIMIOJTHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOH 6a3oit SMD.

2. Pa3paborars uMIyIbCHOE YCTPONCTBA 3JIEKTPONUTAHUS C 3aJaHHBIMU MapameTpamu. [Ipu
pa3paboTKe yUUTHIBAIOTCSI OCOOEHHOCTH KOHCTPYHUPOBaHUS IPE0OpPa30BaTEIbHBIX YCTPOMCTB.
3. Pa3paboraTth HCTOUHUK >JEKTPONUTAHUS C LUGPOBBIM yHpaBIECHUEM. Y CTPOWCTBO
JIOJDKHO OBITH BBIIIOJTHEHO KakK JIBYCTOPOHHSI [TedaTHasl 1jiarta ¢ 3jneMeHTHoH 0azoit SMD.

4.  Pa3paboraTh (YHKIMOHAIBHBIN reHepaTop. Y CTPOWCTBO JIOMKHO OBITH BBHIIIOJIHEHO Kak
JIByCTOPOHHSI TleyaTHasl TuiaTa 4 Kjiacca TOYHOCTH € JIeMeHTHOM 6a3o0it SMD.

5. Heobxomumo  ohopMUTh  TEXHMYECKOE  3aJaHHe,  CXEMy  D3JIEKTPUUECKYIO
MPUHLIMITHATIBHYI0, YEPTEKH MeYaTHOM TUIaThl U COOPOYHBINA YEPTEXK.
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7. OneHoYHbBbIE CPeACTBA VISl NPOBEIEHUS MPOMEKYTOYHOM aTTeCTAIUN:

[TpoMexxyTodHast aTTECTAIUS UMEET IIeNIbI0 ONPECIIUTh CTETICHD IOCTHKEHUS 3aIUTAHUPOBAHHBIX PE3YJIbTATOB O0OYUYSHHUS 110 TUCIIUILIIMHE
(Mozymi0) 3a ornpeenaeHHbINH Ieproa 00ydeHus (CeMecTp) U MOKET IPOBOAUTHCS B (popMe 3aueTa, 3aueTa ¢ OLEHKOI, SK3aMeHa, 3alUThl KypCOBOIO

npoekTa (paboThl).
JlaHHBI pa3/ien COCTOUT UX ABYX ITyHKTOB:

a) [Inanupyemsie pe3ybTaThl 00yUYEHHUS U OLIEHOUHBIE CPEICTBA JUIsl IPOBEICHUS IPOMEKYTOUHOM aTTeCTallUH.
6) Ilopsiiok npoBeIeHHsI IPOMEKYTOUHOM aTTeCTalllK, IOKA3aTeld U KPUTEPUHU OLICHUBAHUSL.

Ko nnaukaropa
HHI{I/IKaTOp JOCTHIXKCHUA KOMIICTCHIINHN

OneHouHbIE CpesicTBA

[TK-1: Crioco6eHn pa3pabaTeiBaTh CTPYKTYpPHBIE U (PYHKIIMOHAIBHBIE CXEMBI AJIEKTPOHHBIX CUCTEM M KOMITJICKCOB, IIPUHIMITHAIBHBIX CXEM YCTPOUCTB C

HCIIOJIb3OBAHHUEM CPCACTB KOMIIBIOTCPHOTO IMMPOCKTHUPOBAHUSA, IIPOBECACHUCM ITPOCKTHBIX PACUCTOB U TCXHUKO-3KOHOMHWYCCKUM 000CHOBaHHUEM

IIPUHUMAEMBIX PELICHUHN

IK-1.1: Pa3pabarbiBaeT 3CKU3HBIN TPOEKT,
BKJIIOYAIOLIUI: BEIOOpP CTPYKTYpHOI
CXEMBI 3JIEKTPOHHOT'0 YCTPONCTBA WU
CUCTEMBI IIyTEM COIOCTABIICHUS
Pa3IMYHBIX BApMAHTOB U MX OLIEHKH C
TOUYKH 3PEHUS TEXHUYECKUX U
HKOHOMHYECKUX TPeOOBaHUIi;
paccuuThIBaeT Bce HEOOXOUMbIE
ITOKA3aTENH CTPYKTYPHON CXEMBI
3JIEKTPOHHOT'O YCTPOWCTBA WIIN
CUCTEMBI, B TOM YHCJIe TOKa3aTean
KauecTBa; BEIOMpaeT 1 00OCHOBBIBAET
CXEMBI BCIIOMOTaTEIbHBIX YCTPONCTB

Bonpocul ons noocomosxu k 3auemy:

1.IToctanoBKa 33724 3a/1a4¥ MPOSKTUPOBAHUS YCTPOUCTB MUKPODIIIEKTPOHUKH.
2.OcHOBHBIE ATanbl MPOESKTUPOBAHUS YCTPONUCTB MUKPOIIEKTPOHHUKH.

3. NUudopmaninoHHbBIN U SHEPTeTUYECKHUIl ITOTOKU B CHCTEME.

4 Nurtepodeiicel 51 YPOBHHU MHTETPaLU KOMIIOHEHTOB YCTPOWCTB
MHUKPOIJIEKTPOHUKHU.
5.CUCTEMHBIN NMOAXOJ W KPUTEPUU KadecTBa MPHU NPOECKTUPOBAHMHM YCTPOUCTB

MHKPOIJICKTPOHUKH.
7.CucTeMHBIN TTOIXO/1 ¥ METO/I MapauIeIbHOTO MMPOSKTUPOBAHUS.

6.McxonHble JaHHBIE W aNTOPUTM TPOCKTUPOBAHHS. OTambl MPOCKTHPOBAHUS




Konx nnaukaropa

NuaukaTop JOCTUXKEHHS KOMIIETEHLIUN

OneHouHble CpeacTBa

YCTPOMCTB MUKPORJIEKTPOHUKH.

9. ConepxaHMe TEXHMYECKOI'O 3a/JaHUs, TEXHHYECKOI0 U pabodyero MpOeKTOB.
AJNTOpUTM CUCTEMHOI'O ITPOCKTUPOBAHUS.

10. Kunemaruyeckue U AMHAMUYECKHE 3a7aydl NPU HPOEKTHUPOBAHUHU YCTPOMICTB
MHKPOIJIEKTPOHUKH.

11. IIpsimasgs u oOpaTHas 3aJa4d O IOJIO)KEHHMM TOYEK M 3BEHBEB MeEXaHU3Ma

CHUCTCMBI. BCKTOpHO - MaTPpUYHbIC MCTOAbI PCHICHUS 3aaa4.

12.3apaum ycTpoiCTB MUKPOITIEKTPOHUKH U METOJIbI UX PEIICHHUS.

T1K-1.2:

HpOI/I?;BOI[I/IT TEXHUKO-DKOHOMHUYECCKOC
000CHOBaHHE IMPHUHATOTO pCIICHUS C
pacu€raMu ce0eCTOMMOCTH YCTpOﬁCTBa
U CTOMMOCTH €TI0 SKCIUTyaTalluu;
CpaBHHUBACT C aHAJIOT'aMH I10
TCXHHUKO-3KOHOMHNYCCKHNM
XapaKTCPUCTUKaM

Kypcosas pabota, 3amura 1a00paTOpHbIX padboT

Tembl J1a60paTOpPHBIX PadoT

1. 3nakomcTBO C cucremoil mnpoektupoBaHus PCAD. M3yuenue xomann
paboTHI C CUCTEMOM

2. Co3naHue cXeMbl MIEKTPUUYECKON NPUHIMIIMAIBHOW C HCIOIb30BAaHUEM
penakropa cxeM Shematic.

3. 3nakomcTBO C penakropom nedatHbix muatr PCB Coznanue nedatHoM
miatsl. (co3ganue koutypa I, mepexon ot cxemsl I1I1 k 0Opa3y IIII).

4. Wsyuenune mnoxacucreMsl mnpoektupoBanus IIII Specctra. W3yuenue
OCHOBHBIX KOMaH/]l ¥ IpaBUJI paboThI ¢ mporpamMmoit. (Tpancisius 11 u3 pexakropa
PCB B Specctra, uatepaktuHas tpaccupoka [II1, Tpancmsuus [T u3 Specctra B
penakrtop PCB PCAD).

5.3nakomcTBO ¢ penakropoM Library Executiv ¥ BXOZSIIUX B €ro cocraB
yTunauT. OCHOBHbBIE KOMaH/IbI, CTPYKTypa pellakTopa U CTPYKTypa OMOIMOTEUHBIX
anemeHToB. Co3ngaHue OWOIMOTEYHOro djeMeHTa  (CO3JaHUE  YCIOBHOIO
rpaduueckoro 00O3HAYEHMs JUIsl CXEMbl DJEKTPUYECKOM MPUHIMIIUAIBHOM,




Konx nnaukaropa

NHaukatop JOCTHKEHUS KOMITETCHIIUU

OneHouHble CpeacTBa

pa3paboTka mocamouyHoro wecra miua obpasza IIII aByx TumoB: SMD wu
Through-Hole).

6. IlomroroBka 3amanmii u cucrema neuatu PCAD. BriBog Ha meuath
MIPOCKTHOM JTOKYMEHTAIIUH.

7.3HaKOMCTBO € YTHJIUTaMH JU1sl HOAroToBKU.co3ganHoi [T k mpousBoacTBy.
Nsrorosnenue I1I1. MonTax I1I1
Buvinonnenue kypcosoii pabomeoi.

Tembl KypcOBBIX padoT:

6.  Pa3paborarh 3JCKTPOHHOE YCTPONCTBO JJIsi OIM(PPOBKH aHAJIOTOBOTO
CUTHAQJIA B 33JIaHHOM II0JIOCE YacTOT ¢ 3aJaHHOM norpemHoctbio. Ha Bxoge AL
ycTraHaBiuBaeTcsl QuiabTp. st muTaHUS HEOOXOAMMBI BHEIITHHE IBYXKaHAIIbHBIC
WCTOYHHUKH HAIIPSDKEHUS. Y CTPOHCTBO JTOJHKHO OBITH BHITTOJIHEHO KaK IBYCTOPOHHS
neyaTHas 1ara ¢ 3JieMeHTHoi 6a30it SMD.

7. Pa3paboraTb HMIYJIbCHOE YCTPONCTBA HJIEKTPONHUTAHUS C 3aJaHHBIMU
napamerpamu. Ilpu pazpaOoTke yUUTHIBAIOTCS OCOOCHHOCTH KOHCTPYHPOBAHUS
peoOpa3oBaTEeNbHbIX YCTPOMCTB.

8.  PazpaboraTh HCTOYHHMK ODJIEKTPONHUTAHUS C MH(POBBHIM YIIPABICHHEM.
YCTpoWCTBO AODKHO OBITH BBIMOJHEHO KaK JBYCTOPOHHS TeYaTHAs IuiaTa ¢
ayeMeHTHO# 6a3oit SMD.

9.  Pazpaborath (YHKIMOHAJIBHBIA TeHEpaTop. YCTPOHCTBO OJKHO OBITh
BBINOJIHEHO KaK JABYCTOPOHHS Ie4aTHas Ijara 4 Kiacca TOYHOCTH C 3JIEMEHTHOU
6a3oit SMD.

10. HeoOxoauMo OQOPMUTH TEXHHYECKOE 3aJaHHE, CXEMY OJIIEKTPHUYECKYIO
MPUHIUIHATIBHYIO, YePTEXKU EeUaTHOH IJIaThl U COOPOUHBIN YepTexK.




Kpurepuu onieHku (BBIIOJHEHUSI KypCOBOM paOOTHI):

— Ha OCHKY «OTJIUYHO» — o6yqa}omm71051 IMOKa3bIBAET BHICOKUM YPOBEHb C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHI/II\/'I, T.C. CTYACHT JOJIKCH II0OKa3aThb
BBICOKHIM YPOBCHB 3HaHUM HE TOJILKO Ha YPOBHE BOCIIPOU3BEACHUS U 00BACHEHHUS I/IH(bOpMaI_[I/II/I, HO 1 UHTCJUICKTYaJIbHBIC HABBIKW PCIICHUA 3a/1a4,
HaXOXICHUA YHUKAJIIBHBIX OTBETOB K npo6neMaM, OICHKHU U BBIHECCHUSA KPUTUICCKUX Cy}I(,Z[CHPlﬁ;

— Ha OLCHKY «X0pOoII0» — O6y‘l8.l-0H.[HﬁC5[ IIOKa3bIBACT CpeI[HI/Iﬁ YPOBCHBb C(l)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT HOJIKCH IIOKA3aTh
3HAaHUA HE TOJIBKO Ha YPOBHE€ BOCIPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaI_II/II/I, HO U HMHTCJUICKTYAJIbHbIC HABBIKHW PCHICHUSA HpO6J'IeM Hn 3aaay,
HaXOKIACHUA YHUKAJIIbHBIX OTBETOB K npo6neMaM;

— Ha OLCHKY «yAOBJECTBOPUTECIBHO» — o6yqa}omm“4c51 IIOKAa3bIBACT HOpOFOBHﬁ YPOBCHB Cq)OpMHpOBaHHOCTH KOMHCTGHHHﬁ, T.C. CTYACHT
HAOJIKCH IMOKa3aTh 3HAHUS Ha YPOBHC BOCIIPOU3BCACHUSA U 00BsACHEHUS I/IH(bopMaI_[I/II/I, HHTCJUICKTYAJIbHBIC HABBIKH PCIICHUS NPOCTHIX 3aa4;

— Ha OLCHKY <«HEYAOBJIECTBOPUTECJIbHO» — PE3YJIbTAT o6yquI/m HC MOOCTHUIHYT, CTYACHT HC MOXKCT IIOKAa3aTb 3HAHUA Ha YPOBHC
BOCITPpOU3BCACHHUA U O0OBSICHEHHS I/IH(1)OpMaI_II/II/I, HE MOJKCT IMOKAa3aTbh MHTCJUICKTYaJIbHBIC HABBIKU PCIICHUA ITPOCTHIX 3a4a4.

IToxazaTed M KPUTEPUH OLIECHHBAHMA 324eTa:

— «3a4TeHo» — OOyYalolUICs JEMOHCTPUPYET BBICOKUN ypOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CUCTEMAaTHUYeCKOEe U
riy0okoe 3HaHHe y4eOHOTro MaTepHalia, CBOOOJHO BBIIOJIHSIET MPAKTHUECKUE 3aJaHHsl, CBOOOJHO ONEpUPYET 3HAHUAMH, YMEHUSIMHU, IPUMEHSET UX B
CUTYAaIUAX MOBBILIEHHOM CII0KHOCTH.

— «He 32a4TeH0» — 00yJaloIMNCcs 1eMOHCTpUpPYeT 3HaHus He 6osee 20% TeopeTHuecKoro MaTepuaa, JoImycKkaeT CyleCTBEHHbIE OIIMOKH, He
MOXKET I0Ka3aTh HHTEJUIEKTYaIbHbIC HABBIKM PELICHUS MTPOCTHIX 3aa4.
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