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JIucr akTyasm3anuu padoyeil mporpamMmbl

Pabouast mporpamMmma repecMoTpena, 00CcykKaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
y4eOHOM T'OJly Ha 3aceJaHuu Kapeapbl DIIEKTPOHUKU H MUKPOIJICKTPOHUKH

[Iporokom ot 20 1. Ne

3aB. kadeapoii Z[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2026 - 2027
y4eOHOM roly Ha 3aceJaHuH Kapeapbl DIEKTPOHUKH U MUKPOIJIEKTPOHUKH

[Iporokom ot 20 . Ne

3aB. kadeapoii I[.IOj’caTHﬁ

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peaymsanuu B 2027 - 2028
y4eOHOM rojly Ha 3aceaHuu KadeaApbl IJICKTPOHUKH U MUKPOIJICKTPOHUKH

IIporokomor 20 . Ne
3aB. kadenpoit J.YO. Ycartsrit

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogqoopena st peanuszanuu B 2028 - 2029
y4eOHOM TOJly Ha 3acefaHuu Kapeapbl DIEKTPOHUKH U MUKPOIJIECKTPOHUKHU

[Iporokom ot 20 1. Ne

3aB. kadenpoii Z{.IOj’caTLIﬁ




1 esn ocBOEHMSI AUCHUNJIMHBI (MOYJIs1)

Lenpio AMCUMIUIMHBL SBISIETCS OBJAJICHHE CTYACHTaMH HEOOXOAMMBIM U JTOCTaTOYHBIM
YpPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIMA B cooTBeTcTBHH ¢ TpeboBanusmu ®PI'OC BO mno
HanpasieHuto noarotoBku 11.03.04 «DnexTpoHrKa 1 HAHOAIEKTPOHHUKAY, TPOPUIIb TOATOTOBKU
IIpoexTrpoBanue 1 MPOrpaMMUpPOBaHNE CUCTEM MHTEpHETA Bele.

CoBpeMEHHOE pa3BUTUE CPEJICTB IPOMBIIUIEHHOM aBTOMATHU3allUd HAa OCHOBE
COBPEMEHHBIX MUKPOKOHTPOJIJIEPOB NIPEABABIIAIOT K JUIUIOMUPOBAHHOMY CIIELIUATIMCTY BBICOKHE
TpeOOBaHUS K YMEHMSIM U HaBbIKaM KOMILIEKCHOTO IMPOEKTUPOBAHUS TaKue cucTeMbl. OJTHUM U3
BUJIOB IPO(EeCCHOHATIBHOMN JIeATENbHOCTH OakanaBpa MOXXET ObITh POEKTHO-KOHCTPYKTOPCKas
JesITeIbHOCTh. [103TOMY 1eNbl0 M3Y4YeHHs NaHHOM AWCHUIUIUHBI sBISETCS (HOpMUPOBAHHE Y
CTYACHTOB KOMILJIEKCa 3HaHUI B 00JIaCTH aBTOMAaTU3MPOBAHHOIO IMPOEKTUPOBAHUS YCTPOWUCTB
IPOMIEKTPOHUKHU. VI3yuyeHue [UCHUUIUIMHBI 3aKJII0YaeTcs B  YCBOGHHHM  CTyJEHTaMHU
TEOPETUYECKUX 3HAHUN MO0 MHPOPMALMOHHOMY, IPOIrPAMMHOMY, TEXHHUECKOMY 00ECIEeUEHUIO
CAIIP, B popMHpOBaHNN HAaBBIKOB aHAJN3a M CHHTE3a YCTPOMCTB MPOMAIIEKTPOHUKH Ha OCHOBE
MOJICJIMPOBAaHUS IIPOLECCOB CBA3aHHBIX C CO3JaHUEM COBPEMEHHBIX II€YaTHBIX IUIAT C
ucnonp3oBanueM OBM. B pamkax JaHHOW JAUCHMIUIMHBL K OCBOGHMIO IIpejajiaraercs,
HOJYYMBIIUH MIMPOKOe pacnpocTtpaHeHue B Poccuu, maker nporpamm PCAD. JlanHbIl maker
MO3BOJINT COBPEMEHHOMY MHI)KEHEpPY Ha IIPaKTUKE OCBOUTH CKBO3HOE IPOEKTHUPOBAHUE
JJIEKTPOHHBIX YCTPOMCTB, OT CO3JaHHA CXEMbl DJEKTPUYECKONM NPUHLUIUAIBHOU 10
TeHEPUPOBAHUS YIIPABIISIONINX (aisIoB I 000pyIOBaHUS MO U3TOTOBICHHUIO (OTOMIA0IOHOB U
CBEpJICHUsI OTBEPCTUH. ' paMOTHO MOAXOAUTH K BOIIPOCAaM IPOECKTHPOBAHUS INE€YATHBIX ILIAT U
CYLLIECTBEHHO COKPAaTUTh BPEMs Ha IIOMCK OLIMOOK U BpeMsI IPOEKTUPOBAHMSI, a TAK)KE BHIOUPATh
ONTUMAaJIbHBIE METO/IbI ITPH Pa3pabOTKe MUKPOMPOLIECCOPHBIX CUCTEM.

Koneunas 1ienp 06yueHust — cB0OOOIHOE Bia/IeHNE KOMIUIEKCOM MPOTPaMMHBIX CPEJICTB,
IIPEIHA3HAYEHHBIX JUIS NPOEKTUPOBAHUSA M CO3JAHMS NPOEKTHPYEMBIX MUKPOIPOLECCOPHBIX
CHUCTEM.

Vka3aHHas Leab OCTUIaeTCsl 3a CYET O3HAKOMIIEHMS CTYAECHTOB C pa3Iu4YHBIMHU
IPOrpaMMHBIMH CpPEACTBAMH MOJEIMPOBAHUS PabOThl MPOEKTUPYEMON MEYaTHOM IuUIaThl s
MHUKPOIPOLIECCOPHON CHCTEMBbl M TOAKPEIUIAETCS BBIIOJIHEHUEM JIabOpaTOpHBIX padoT u
KypCcOBOi1 pabOTHI.

2 MecTo AMCHMILIMHBI (MOYJI51) B CTPYKTYype 00pa3oBaTe1bHOI MPOrpaMMbl

Jucuunnuna CAIIP ycTpoiiCcTB POMBIIITIEHHON 3JIEKTPOHUKH BXOUT B 4aCTh Y4EOHOTO
wiaHa (QopMHpPYEeMyI0 yYacTHMKaMH 0Opa30BaTEeNbHBIX OTHOLIEHHMH 00pa3zoBaTeIbHOM
IIPOrpaMMBI.

Jns  u3ydeHUs  AMCUUIUIMHBL ~ HEOOXOAMMBI  3HaHMA  (YMEHHUS,  BIAJCHHA),
c(hOopMUPOBAHHBIE B PE3YIbTATE U3YUECHUSI TUCIHUIUINH/ TPAKTHK:

Muxponpoieccopsl

Nudopmarrka u nHHOpMamoOHHbIE TEXHOJIOTUN

HauepraTenbHas reoMeTpus U KOMITbIOTEpHAs Tpaduka

JluckperHas MaTeMaTHKa

3HaHus (YMEHUS, BIaJ€HUs), MTOJyYSHHbIE MPU U3YYEHUU TAHHOW TUCIUIUIMHBI OyayT
HEOOXOIUMBI JJIs1 U3yUSHHS JTUCUUIUIMH/TIPAKTUK:

BoinonHenue u 3amuTa BeITYCKHOM KBaTU(PUKAIMOHHON paboThI

IToaroroBka k cade u caada roCcyJapCTBEHHOTO DK3aMEHa

[IpoekTHas nedaTebHOCTh

IIponsBoacTBEHHAs — MPENIUIUIOMHAS IIPAKTHKA



3 Komnerenuuu ody4yamwierocsi, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJIs1) U IIJIAHMPYeMble pe3yJabTaThl 00y4eHusl

B pesynbrate ocBoenus mucummuiiHbl (Moayiisi) «CAIIP ycTpoicTB mpoMBIIIIEeHHOMN
AIIEKTPOHUKWY» 00YUArOIIHIACS JOJHKSH 00J1aaTh CISIYOIIMMHI KOMITETCHITUSMHU:

Kon nnaukaropa

Nuaukatop JOCTUKEHUS] KOMIIETEHIUN

[TK-1 CnocobeH pa3pabaTbiBaTh CTPYKTYPHBIE U (PYHKIIMOHAIBHBIE CXEMbI JIEKTPOHHBIX CUCTEM
Y KOMILIEKCOB, MPUHIIUITHAIIBHBIX CXEM YCTPOUCTB C UCIOJIb30BAHUEM CPEACTB KOMITBIOTEPHOTO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IMPOCKTHBIX pacuc€ToB u TECXHUKO-DKOHOMHUYCCKUM

000CHOBAaHHUEM IPUHUMACEMBIX pEeNIcHUH

IK-1.1

PazpabaTbiBaeT SCKM3HBIA MPOEKT, BKIIIOYAIOIIMI: BBIOOP CTPYKTYPHOMH
CXEMBI 3JEKTPOHHOTO YCTPOMCTBAa WJIM CHCTEMBI ITyT€M COIOCTABJICHUS
pa3NUYHBIX BapUAaHTOB M WX OIEHKH 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 VCTDOWCTR

[1K-1.2

HpOI/ISBOIH/IT TEXHHKO-3KOHOMHYECKOE 000CHOBAHHE IIPUHATOrO PCIICHUA C
pacu€TraMu ce0eCTOMMOCTH YCTpOﬁCTBa U CTOUMOCTHU €I'0 SKCILTyaTalluu,
CpaBHHBACT C aHAJIO0TaMHU MO0 TCXHHUKO-3KOHOMHUYCCKUM XapPaKTCPUCTHKAM




4. CTpykTypa, 00bEM U coiepKaHue TUCIUNIHHBI (MOIYJIS)
OO0mast Tpy10eMKOCTh JUCIHILTUHBI cOocTaBiseT 3 3aueTHbIX eauHuin 108 akan. gacoB, B TOM
qHUCIIe:
— KOHTaKTHas padora — 99,5 akaj. 4yacos:
— aynutopHas — 96 akaj. 4acos;
— BHeayuTopHas — 3,5 akaj. 4acos;
— caMocTosTeNbHas paboTa — 8,5 aka. 4acos;
— B opMe mpakTrueckoit moarorosku — 0 akan. gac;

®opma arrecTaluy - Kypcopas paboTa, 3aueT

=
AynutopHas = ®opma
e KOHTaKTHas % q Bun TEKYILIETO Kox
Pasnen/ Tema 3 pabora = ECZ[MOCTOSITCJII)H KOHTPOJIA KOMIIETEHIU
L AY
JMCITUTUIMHBI 3 6 =~ on YCIIEBa€MOCTHU U
O | J1ex|™° [mpaxt @ i "
p % J paboThI MIPOMEKYTOUHOMN
.3aH. |3 ¢
san S aTTecTalnu
1. 1. CAIIP ycrpoiictB

v
AnaaValVathanadedatanndatss




1.1 Beenenue B
nucuurIuHy. OCHOBHBIC
pazziensl i1
TEOPETHYCCKUETIOIONKEH
Usl U3YUYEHHBIE B JIPYyTUX

JUCIUILINHAX JUISE
0o0ydYeHUs JUCIHILTUHE

«CAIIP YCTPOMCTB

MIPOMIJICKTPOHUKIY.

CnocoOmI

MPOEKTUPOBAHUS

COBPCMCHHBIX N3ydyenue u | Brinmosnenue u

YCTpOJCTB MTOBTOPEHHUE 3anura
HPOMDJICKTPOHUKH. TEOPETHYECKOro | 1abopaTopHBIX

YposHu Marepuana, pabor.
ABTOMAaTU3UPOBAHHOT'O moaAroroBka u | 1. 3HAKOMCTBO C K-1.1
IIPOCKTUPOBAHHA. 10 | 10 oopmnenue CUCTEMOM N
Knaccugukaums CAIIP. 71a00paTOPHBIX | IPOSKTHUPOBAHU MK-1.2
O630p  mporpamMMHBIX pabor, s PCAD.

OpPpOaYKTOB IIOJITOTOBKA N3yuenue
onektponnblx  CAIIP. KypCOBOM KOMaH/[ paboTHI
IIponspoxurenn u paboTHI. C CUCTEMOM
MOCTaBILUKH CAIIP

MEeYaTHBIX Tiar.

Poccniickuit PBIHOK

CAIIP neyaTHbIX 11AT.

[Taker  mporpamMmHOro

o0ecrieueHus CAITIP

PCAD. Coznanue

mrabioHa IS

pHUCOBaHMS

DIIEKTPUYECKUX  CXEM.

I'pynma KOMaH[

1.2 OOmue mOI0XKEHUS N3yuenue u Brmmonnenue

('OCT 2.001, TOCT TTOBTOPEHHE KYpPCOBOM

2.004, TOCT 2.051,) TEOPETUIECKOTO paboThL.

OO6mue paBUIIa MaTepuaia, | BeimonHeHHe n
BBHITIOJTHEHUS YepTEKeEH. MOATOTOBKA U | odopMieHHe MK-1.1,
('OCT 2.301, TOCT 10110 odopmiieHre | JIaOOpaTOPHBIX K-1.2
2302, TOCT 2.303) 71a00paTOPHBIX pabot

[TpaBwiia  BBHITIOJTHEHHS pabor, 2. Coznauue

cxem. (I'OCT 2.708, MOATOTOBKA CXEMBbI

I'OCT 2752, TOCT KYpPCOBOM ANEKTPUIECKOM

P TV-N s e o —Aaa




1.3 Texuomnorus
MICYaTHBIX TUIar.
OIHOCTOPOHHHE TUIATHI.
JIByXCTOpOHHHE TUIATHI.

MHOrOCIONHbBIE TUIATHI. BHHOHH@HUHG

TouHOCTH MEeYaTHBIX Kypcosou

IJ1aT. Pasmepsl paboTEI.

MICYATHBIX IUIar. Wsyuenue u Beinonnenue u

TonmHa NCYaTHBIX TOBTOpEHHE opopmerne

1iar. OTtBepcTus TEOPETHYECKOro 1abOPaTOPHBIX

MEeYaTHBIX IJIar. Marepuaia, pabot

ITapameTpbl HOArOTOBKA 1 3. 3HAKOMCTBO C
IIPOBOIHHUKOB M 3a30POB. odbopmenne | PSAAKTOPOM 1K-1.1,
KOHTAKTHBIE TIONIAIKH 1a6OpATOpHBIX [IE€YaTHBIX 1T [IK-1.2
OTBEPCTHH. [Tnockue paGor, PCB Cosnafme
KOHTAKTHBIE TUIOMIAJIKH. OArOTOBKA [e4aTHOU

DKpaHHbIC CJIOH. KypCoBoii ILIATHL.
["ajpBaHMYECKHE pPaGOTEL (coznmanue

MOKPBHITHS.  3alllUTHBIE konTypa 11,

MTOKPBITHS. Hepexon ot
MapkupoBKa. cxemsl 11T

YcraHoOBKa DIIEMEHTOB. o0pasy IIIT).

YcraHoBKa 3JIEMEHTOB €

OCEBBIMH  BBIBOJIAMH.

YcraHoBKa  3JIEMEHTOB

1.4  IlpeobGpa3oBanue Boinonnenue

daitnoB u  co3gaHue KYpCOBOM

CIIICKA COEIMHEHU. paboTHI.

Ilepexon  OT  CXEMBI Brinonnenue u
ANEKTPUYECKON N3yuenue u odpopmiieHre
MPUHIIMITAATBHON K MOBTOpPEeHHE | J1Ta0OpaTOpHBIX

obpazy TeYaTHOU TEOPETHYECKOTO pabort

TIaThI. Marepuana, 4. Uzyuenue
I'paduueckuit pemakrop MMOJATOTOBKA M | TMOJCUCTEMEI K-1.1
neuatHelx 1miar PCB. oopmieHue | MPOECKTUPOBAHH K- 1' 2’
Hacrpoiika nabopatopusix | s ITIT Specctra. '
koHpurypanuu.  Criou pabor, N3yuenue
PCB-npoekra. MOJArOTOBKA OCHOBHBIX

Coznanue KOHTypa KypPCOBOit KOMaH/ U

MIeYaTHON TIaTHI. paboTHI. MpaBuiI pabOTHI

Coznanue C IIPOrpaMMOH.
JIOIIOJTHUTEIIBHOTO  CJIOSA (tpancmsuumst 111

TUTST MIPOCTAHOBKH W3 peaKkTopa

pa3MepoB. YnakoBka PCB B Specctra,




Brinonnenune

KypCOBO
paboTHL.
Brinonnenue u
1.5  BsaumopeiicTBue odopmiieHne
M0JIb30BATEIHCKOM 1a00paTOPHBIX
CAIIP PCAD c pabor
CUCTEMOH Specctra. 5.3HaKOMCTBO C
Hutepdetic N3yuenue n pEIaKTOpPOM
TPaCCHPOBIIHKA. nosropenue |Library Executiv
Komanapl  ynpaBieHust TEOPETUYECKOro| U BXOJALINX B
CHCTEMOM Specctra. MaTepuana, €ro cocTaB
Komanapl pasmenieHus HIOJIrOTOBKA U YTHITUT. K-1.1
KOMITOHEHTOB Ha 6|6 1| odopmienue OcHOBHBIE K- 1' 2’
MeYaTHON iare. 1a00paTOPHBIX KOMaH]Ibl, '
WuTepakTuBHOE paoor, CTPYKTypa
peIaKTHpOBaHUE u MOJIFOTOBKA penakropa u
TPacCHUpPOBKA. KypCOBOI CTPYKTYypa
ABTOTpaccupoBKa. paboTHI. OMOIMOTEUYHBIX
B3aumonericTeue JJIEMEHTOB.
cucTeMbl  Specctra ¢ Coznanne
MOJIb30BATEIHCKON O1OIMOTEYHOTO
CAIIP PCAD. AIIEMEHTA
(cozmanme
YCIIOBHOTO
rpauuecKkoro
0003HaYeHUS
1.6 Pazpabotka Beinonnenue
TUIIOBOTO KYpCOBO
KOMITIOHEHTHOTO paboTHLI.
MOJTYJISL. Cosnanme N3yuenne | BpmonHenue u
KOMIIOHEHTA. IIOBTOPECHHE oopmuenue
Pa3pabotka TEOPCTUYICCKOIO| j7ab0paTOPHBIX
110CaJ04YHOTO MecTa. Marepuaia, pabor
HNwmena MMOCaJ0YHBIX 3 NOATrOTOBKAa U | 6. [ToaroroBka MK-1.1
MeCT. 3amuch CHMBOJIA. 8|8 5’ oopmiterue 3aJlaHul U IK-1 2’
VrakoBka BBIBOJIOB. nabopaTOPHBIX | cpcTeMa TeYaTH '
JlomonmauTenbHAas pabor, PCAD. BriBox
TEeKCTOBas MHMOpMaIs NOATOTOBKA Ha 1meyaTh
(ATpuOYyTHI). KypCOBO¥ MPOEKTHOMI
Pa3paboTka paboTsL. JIOKYMEHTaI1H.
CHUMBOJIBHOT'O 7.3HaKOMCTBO C
0003Ha4YeHHs IJIEMEHTA. YTUJIUTaAMH JI1s
V{"T‘ﬂﬂ{'\RT{'ﬂ ITOTTOTORKIA
Hroro no pazneny 48 | 48 8,
HToro 3a cemecTp 48 | 48 8, 3a4€T,Kp
HTOro 1o IUCIUUILIMHE 48 | 48 8, Kypcosai

al

nahoTa Rauver




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jis  peanw3anuu  MPEIyCMOTPEHHBIX BHUIOB y4eOHOW paboOThl B  KadyecTBE
00pa3oBaTeNbHBIX TEXHOJOTMH B  mpenogaBaHun  aucuuiuiiabl  «CAIIP  ycTpoiicT
MPOMBIIUICHHOM 3JIEKTPOHUKUY» UCIOJIB3YIOTCS TPAAUIIMOHHAS U MOJYJIbHO-KOMIIETEHTHOCTHAS
TEXHOJIOTHH.

s hopMUPOBaHUS 3HAHUN MO TUCHUTUIHHE TIPETyCMOTPEHBI: 0030pHBIC JICKITUN — JISI

CUCTeMAaTH3allM W 3aKpelyieHUus 3HaHWi 10 [AUCUUIUIMHE, HWHQOpPMAlMOHHBIE — JJIs
O03HAKOMJICHUS CO CTaHIapTaMU U CIPABOYHON WH(pOpMaIMeH, JEKIUN BU3YyaIH3aluu — JJIs
HATJISITHOTO TPEJACTaBICHUS CHOCOOOB pelleHus 3agad, MpoOsiieMHas - s pa3BUTHUSA

MCCJIEI0BATENbCKUX HABBIKOB U M3YUYEHUS CIIOCOOOB PEILICHUS 3aa4.

Jlis ocBOEHHSA IUCHMIUIUHBI MPEeIyCMOTPEHO 8 4Y. MHTEpaKTUBHBIX 3aHATHI. Bce
MPaKTUYECKHE 3aHATUS IO Pa3Jeily MPOBOIATCS B HMHTEPAKTUBHOM (OpMEe M MpENronararT
nyOJIMYHbIE BBICTYIICHUS U 00CyXJIeHus, B paMkax MHTEpaKTUBHOTO OOYUYEHHS MPUMEHSIOTCS
IT-meTonsl  (MCHOJIB30BAaHUE  CETEBBIX  MYJIBTUMEIUUHBIX  y4€OHHUKOB  pa3pabOTUYMKOB
MPOrpaMMHOTO  OOECHEYEHHUs, OJICKTPOHHBIX OOpa30BaTENbHBIX PECYpPCOB MO JaHHOU
JTUCIUTUTHHE; COBMECTHAs paboTa B MajlbIX rpynmax (2-3 cTyneHTa) —MHIMBUAyaIbHOE 00yUYCHHUE.

6 YueOHO-MeTOAUUEeCKOE 00ecrieueHHe CAMOCTOSATEIHLHOMH padoThl 00y4YalomMuXcst
[IpencraBneno B npusoxxenuu 1.

7 OneHo4Hble cpeacrea AJid MpoBEeACHUSA l'[pOMC)KyTO'lHOﬁ aTrrecralnmumn
Hpe,[[CTaBJ'IeHLI B IPUJIOKCHUU 2.

8 YueOHO-MeToAuYecKOe U MHPOPMALIMOHHOE 00ecTieyeHHe JUCHUILIHHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. Atamanos, A. A. OcuoBsl CAIIP : yuebnoe mocooue / A. A. AramanoB. — KpacHosipck
: Cuol'Y um. akanemuka M. @. Pemernéna, 2021. — 92 ¢. — Tekcr : snekrponHsiit // Jlausp :
3JIEKTPOHHO-OnOMmoreuynass cucrema. — URL: https://e.lanbook.com/book/195086 (nara
obpamienus: 25.08.2022). — Pexxum gocrtyna: sl aBTOPH3. MOJIb30BaTENCH.

2. WHbopMmarrioHHBIE TEXHOJOTHH TPOSKTHPOBAHUS PAIUOIICKTPOHHBIX CPEICTB
yuebHoe mocobue / JI. FO. Mypomues, U. B. Tiopun, O. A. Benoycos, P. 0. Kyprocos. —
Cankr-Ilerepoypr : Jlaws, 2022. — 412 c¢. — ISBN 978-5-8114-3240-0. — Tekcr :
3IEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs cUCTEMA. — URL:
https://e.lanbook.com/book/213146 (mata oOpamenus: 25.08.2022). — Pexum moctyma: s
aBTOPH3. MOJIb30BATENEH.

0) JonmoiHuTEILHAS JIUTEpaTypa:

1. Vcarasa, T. B. I'paduka B aBTOMaTU3UPOBAHHBIX cHUcTeMaX. UepTeKu IEKTPUUECKUX
cxeM : yueOHoe mocodue / T. B. Ycaras, O. A. KouykoBa. - Maruutoropck : MI'TY, 2014. - 1
DIIEKTPOH. OIIT. JTUCK (CD-ROM). - URL.:
https://magtu.informsystema.ru/uploader/fileUpload?name=927.pdf&show=dcatalogues/1/11189
38/927.pdf&view=true — 3ar. ¢ skpana.

2. Kouykoga, O. A. DieKTpOTeXHHUECKHE YSPTEKH U CXeMbI : yueOHoe mocodue / O. A.
Kouyxosa, T. B. Ycaras, . FO. Ycarsriii ; MI'TY. - Marautoropck : MI'TVY, 2016. - 63 c. : un.,
TalJI. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2902.pdf&show=dcatalogues/1/1134
362/2902.pdf&view=true — 3ari. ¢ skpaHa.

3. Mamox B.H. Beenenue B coBpemennbie CATIP: Kypc nekiuii [DnexTpoHHsiii pecypce] /
W30aTeIBCTBO «JIKM [Tpeccy, 2010. - 192 C. - Pexum JOCTYTIA:
http://e.lanbook.com/books/element.php?pll id=1314 . — 3arx. ¢ sxpaHa.



4. Jleuukuii, A. A. IlpoextupoBanue mukpocuctem. [IporpamMmmHbie cpenacTBa obOecrieueHus
CAIIP [Dnekrponnsiii pecypc] : Yueb. mocobue / A. A. Jlepuukuii, I1. C. MapuHyIkuH. -
Kpacnosipck : Cub6. denep. yu-t, 2010. — 156 c. — peKHM JOCTyIa:
http://e.lanbook.com/books/element.php?pll_id=6046. - 3aru. ¢ sxpana.

B) MeToinyecKue yKa3zaHus:

1. TIloxwmmaes 0. A. KowmmbloTepHoe  MOJIETUPOBAaHUE U CO3/IaHHE
MIPOEKTHO-KOHCTPYKTOPCKOW ~ JOKYMEHTAllMM B  MamuHocTpoeHun cpeactBamu  CAIIP.
HmxenepHas u komrbloTepHas rpaduka B Autodesk Inventor, AutoCAD [DnekTpoHHbIit pecypc]:
yuebnoe mocobme. Y. 1 / 10. A. Iloxwumae, E. A. Csucrynosa, O. M. Bepewmeii; MI'TVY. -
Marnuro-ropck: MI'TY, 2016. - 1 snekrtpon. ont. guck (CD-ROM). - Pexum pocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2525.pdf&show=dcatalogues/1/1130
327/2525.pdf&view=true . - 3arx. ¢ skpaHa.

Taxxe MCTOANYCCKUC YKAa3aHUA NPCACTABJICHBI B IIPUJIOKCHUN 3.

r) [Iporpammuoe o0ecieuenune u UHTEpHET-pecypcebl:

IIporpammHoe obecnieyeHue

Haumenoanue [10 Ne norosopa Cpoxk nieficTBuUS JTULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpovHO
Professional
7Zip CBOOOJHO  PacIpoCTpaHIESMOe 0eCcCpoOYHO
Altium Designer
Academic Edition K-113-11 ot 11.04.2011 OeccpovHO
Oracle Virtual Box l(if 86021}10 pactpocTpatieMoe 0eccpouHo
FlowVision K-93-09 ot 19.06.2009 OeccpoUHO
FAR Manager CBOOOJHO  PacHpocTpaHIESMOe 0eCcCpoOYHO
DNeKTPOHHBIE
[IIAKATBL 11O K-278-11 or 15.07.2011 6eccpOUHO
AUCIHUITIIINHE
"DneKTpoHHKA"
bpaysep Mozilla  |cBoGomHO  pacmpoctpansiemoe
Firefox §(0) Oecepouro
Bpaysep Yandex CBOOOJHO  pacIpocTpaHIEeMOe 0eCcCpoOYHO
Arduino CBOOOJHO  PacIpOCTPaHIEMOE 0eccpoyHO
ACKOH Komnac |7 1095 95 o1 01.12.2022 GecepoHO
v21-22

IIpo¢deccnonanbubie 6a3b1 JAHHBIX H HH(POPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBI

Hazpanwue kypca Cchlika

OnekTpoHHas 0a3a TEpPHOAWYECKUX U3MaHui East
View Information Services, OO0 «MIBUC»
HanunonansHas nH(OPMAIIMOHHO-aHATUTHIECKAS URL:
cucrema —  PoccuiickMii ~ MHIEKC  HAay4yHOTO :
mutuposanus (PMHIT)

ITouckoBass cucrema Axanemusi Google (Google
Scholar)

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

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




@enepanbHOe TOCYAAPCTBEHHOE  OIOKETHOE
yUpeKICHUE «DenepanbHbIid unctutyt|URL: http://www1.fips.ru/
IPOMBIIIIICHHON COOCTBEHHOCTI

Poccuiickass T'ocynapctBeHHast — OuOaHOTEKa.
Karasiorn

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

DnekTpoHHBIE pecypcbl onbmuorexkn MI'TY um. https://host.megaprolib.net/MPO109/Web
I".1. HocoBa ] ' '

9 MaTepuajibHO-TeXHHYECKOe o0ecneueHne TUCIHIIIMHBI (MO/TYJIs1)

MatepuaabHO-TEXHHUECKOE 00eCTIeYeHUE TUCITUTUTMHEI BKITIOYACT:

Tun u Ha3Banue ayauropun OCHaIICHUE ayAUTOPHH

KowmmeloTepHbsle  Kilacchl  yYHUBepcUTeTa  llepcoHanmbHBIE  KOMITBIOTEPHI  CO
CHEIHATM3UPOBAHHBIM MTPOTPAMMHBIM 00ECTICUCHUEM.

JUIs 9TeHWs JICKIHMi: TIOMENICHHE M TEXHUYECKHE CPEACTBA [UIS JIEMOHCTpAIlUU
NPUMEPOB U CIIOCOOOB MPOCKTUPOBAHUS, BUICO (QUIBMOB U Mpe3eHTanui. MynbTUMEIUHHOE
obopynoBanue (ayu. 460, 365).

Crierraau3upOBaHHbI KOMITBIOTEPHBIH Kitacc (nmabopatopusts 343) 5 KOMILIEKTOB
otiamounbix miaat Triscend TES512S32 ¢ Giokamu nutanus + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He meHee 512 Mb, mo6oi HY rereparop, AByXKaHaIbHBIN OCIIULIOTpad ¢ pa3BEepPTKOI HE MeHee
0,2 MKc, HW3MEpHTENlb YaCTOTHBIX XapakTepucTuk. [Iporpammuoe oOecrieuenue Triscend
FastChip, mporpammsl as pacuera kosdduientos Gpuastpo KX u BUX.

AynaTopun TSI CaMOCTOSATEIHHONW PabOThI: KOMITBIOTEPHBIC KIIACCHI, YUTAIBHBIC 3aJTbI
oubmmorexku Ilepconanpupie komubioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCUTETA



[Tpunoxenue 2

6. YueOHoO-MeTOAMYeCKOe oO0eclevyeHHe CaMOCTOSTEJbHON pPadoThl 00y4aroUIUXCs.

OrneHouHbIe cpesicTBa AJIs TEKYILEro KOHTPOJIS yCIIeBaeMOCTH, IPOMEXYTOYHOM aTTeCTallH 110
UuToraM OCBOCHHUA NJUCHUIIIINHBI.

B Teuenne CeMCCTpa NpCAyCMOTPCHO BBIINOJIHCHUC YCTHBIX W IMMCbMCHHBIX KOHTPOJIbHBIX
paboT Mo AuCHMIUIMHE (10 WHIWBHIyalbHBIM BapHaHTaM), MPOBEpKa pabOT — €XKEHEAENbHO,
3aIuTa JIabopaToOpHBIX padoT.

OcHOBHas 4YacThb 3aJaHUl BBIONHSETCSA Ha 3aHATHAX. CamocTosTenbHas pabota
IIPEAyCMaTpUBACT:

- MOATOTOBKY K 3aHATUSAM, M3y4EHHME HEOOXOIMMBIX pa3lelioB B KOHCIIEKTax, YYEOHbIX
NOCOOMSIX U METOJMYECKHUX YKa3aHUAX; paboTa C ClipaBOYHOM JIUTEpaTypoit

- HCIIpaBJICHUE OIMUOOK, 3aMeUYaHui, 0opMIICHHE JTa00paTOPHBIX PadOT.

CamocrtosiTeibHAasA paboTa B X0/e ayIMTOPHBIX 3aHATHH IPEINOJAraeT: U3yueHHe U
IIOBTOPEHHE TEOPETUYECKOro Marepuaja Ho TeMaM JeKIUH (1o KOHCIeKTaM U Yy4eOHOM
JAUTEpaType, MeTOAMUYECKUM YKa3aHUSIM), peIlieHHE 3a/1a4, BBINOJIHEHNE HHANBUYaIbHBIX padoT.

CamocrosiTe/ibHAas padoTa M0 KOHTPOJIEM MpenoAaBaTesisi IPEANnoiaracT Mo roToBKy
KOHCIICKTOB W BBIIIOJIHCHUC HCO6XOI[I/IMI)IX pacucToB MO pasaciaM AUCHUINIMHBI, PCIICHUC U
IpOBEpKa MpernoaBaresieM 3a/1a4, JJabopaTOPHBIX paboT, paboTa ¢ METOIUUECKOH JINTepaTypoH,
MOJITOTOBKA K 3a4ETy.

BueaynuTopHas camocTosiTelbHAasA padoTa CTYAEHTOB IIPEIIOJAracT IOATOTOBKY K
7a00paTOPHBIM 3aHATHSIM, IOATOTOBKY K KOHTPOJBHBIM paboTaM, BBIIOJHEHHE 3alaHUM
(;1rabopaTOpHBIX PaboT), MOATOTOBKY K 3a4eTy; U3yUeHHE HEOOXOJUMBIX Pa3/ieioB B KOHCIIEKTaX,
y4eOHBIX MOCOOMSX M METOJUYECKHX YKa3aHMsX; paboTa €O CHpPaBOYHOM JUTEpaTypoil,
UCIpaBJIEHUE OIIMOOK, 3amedaHuidd, odopmieHue padboT; padoTy ¢ KOMIBIOTEPHBIMU
rpaguyeckuMy TaKeTaMd M 3JIEKTPOHHBIMU YyuYeOHHMKaMHU pa3paOdOTUMKOB MPOTPaMMHOIO
o0ecrieyeHns Mo AUCIATUINHE.

ITo nanHO# AMCHMNIMHE MPETYCMOTPEHBI Pa3InYHbie BBl KOHTPOJIS Pe3yabTaTOB
00yuYeHusi: mexywuti KOHTPOIb (€KEeHeAeNbHasi MPOBEpPKA BBIMOJHEHUS 3aJaHU M pabOTHI C
y4eOHON JUTEepaTypoil), nepuooudeckuti KOHTPOJIb (JTa0OpaTopHbIC pabOThI) IO KaXKJIOH TeMe
TUCIUATUTMHBL,  NPOMEXCYMOYHbI KOHTPOIIb B BUAE 3adeTa 7/ CEMeCTpe M BBITOJHEHHS
KypCOBOH paboTHI .

Temb1 (paznens) Bunx camocTositenpHOM pabOTHI Dopmbl

KOHTPOJISI
JUCLIUILIHHEI




Bgeaenue B
OcHOBHBIE
TEOPETUYECKUE
M3y4YEHHBIE B TPYTUX
TUCIUIUIMHAX ~ JUISL  OOydYeHust
nucuurinHe «CAIIP ycrpolictB
MPOMIJIEKTPOHUKIW».  CriocoObl
MMPOCKTUPOBAHUS  COBPEMEHHBIX
YCTPOMCTB  MPOMIJICKTPOHUKHU.
YpoBHH  aBTOMAaTH3WPOBAHHOTO
MIPOCKTUPOBAHUS.
Knaccudukamus CAIIP. OG63op
MIPOTrpaMMHBIX MIPOJIYKTOB
3JIEKTPOHHBIX CAIIP.
[Ipon3BoguTen W TMOCTABIIUKH
CAIIP MeYaTHBIX TJ1art.
Poccuiickuii  peiHOk  CAIIP
MEYaTHBIX IIJIaT.

[Taker MIPOTPaMMHOTO
obecrniedeHus CAIIP
PCAD-2002. Co3ganue mabdiona
JUISL PUCOBAHUS AJICKTPUUYECKUX
cxeM. 'pymnma komaHa co3gaHus
CXEMBI ANEKTPUIECKOMN
MIPUHLUITAATILHOM. ITpumepsl
pucoBanus cxem. [‘paduyeckoe
penaKkTUpOBaHUE CXEM.
Ilo3unmoHHEBIC 0003HaYCHHUS,
HOMMHAJTBI u THITBI.
[lepenymepanusi  MO3UIIMOHHBIX
o0o3HaueHui. JlomomHUTEIbHBIC
TEKCTHL. BcnomorarensHbIe
KOMAaHJIbl UCIIOJb3yEMbIE TPHU
PUCOBAHUHU CXEM.

JUACLUIUIUHY .
pas3iensl u
MOJIOKEHUS

OO0mue  MOJIOXKEHUS
2.001, TOCT 2.004, TOCT
2.051,) O6mue npaBuIia
BbimonHeHus: uyeptexeit. (I'OCT
2.301,T'OCT 2.302, 'OCT 2.303)
[IpaBuga  BBIMOJHEHHS  CXEM.
('OCT 2.708, TOCT 2.752,
I'OCT 2.759,TOCT 2.761, TOCT
2.708, 'OCT 2.764, I'OCT 2.765,

(TOCT

I'OCT 2.7).

TexHonmorus TeEYaTHBIX  TIJIAT.
OnHocTopoHHHE I1aThl.
JIByXCTOpOHHUE TJIATHI.
MHorocnoitHbie ILIATHI.
TouHOCTP  mEYaTHBIX  ILIAT.
Pazmepnr nevyaTHBIX IaT.
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 JICKLUSIM

[Tepeuens TeM ISl TOATOTOBKU K
J1a00paTOPHBIM

JCKLUSIM u
paboTaM IPUBOIUTCS HUXKE:

1. IlogroroBka x 6 abopaTopHEIM
paboram. M3ydeHue cripaBOYHUKA

koMau/ nmporpammsl PCAD-2002.
2. W3ydyeHue JOKYMEHTOB

CTaHJapTOB Ha
KOHCTPYKTOPCKO-TEXHOJIOTMYECKHE

IIapaMCTphl IICYATHBIX ILJIAT.

3. OdpopmieHre KOHCTPYKTOPCKOM
JOKYMEHTAaMU Ha IIPOEKTUPYEMOE
U3JIETIME COTJIACHO TPeOOBAaHUAM

cuctembl ECKJI.

IIpoBepka u
3aIUTa
71a00paTOPHBIX
paboT. DK3aMeH.
Kypcogas paborTa.




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
NPUHIMIHATBHOW K 00pasy
ME€YaTHOM MJIAThI.

I'padmueckuit penakTop
neuyatHbix Toiatr PCB. Hactpoiika
KOH(UTYpaIiH. Cron
PCB-mpoekrTa. Coznanue
KOHTypa  NI€YaTHOW  IIATHI.
Cosnmanue JTOIIOJIHUTEILHOTO

CJI05 JUIs IPOCTAHOBKU Pa3MEPOB.
VYmakoBka CXeMbl HAa NEYaTHYIO
mwiary. PydHoe  pasmelmeHue
KOMIIOHEHTOB Ha IIJIaTe. 3aJlaHue
MpaBWJI  NPOEKTUPOBAHMUS U
OrpaHUYEHUN. Pyunas
TpacCUpPOBKA COEIMHECHUM.
[loncucrema  MPOEKTUPOBAHUS
MEeYaTHBIX IJIaT Specctra.

Bzaumoneiictere
nonb3oBarensckoir CAIIP PCAD
c CHUCTEMOI1 Specctra.
Wntepoeiic TPacCUPOBILUKA.
Komanns! ynpasienus: cucteMoin
Specctra. Komanas! pazMerieHus
KOMIIOHEHTOB ~ Ha  I€YaTHOMN
IJ1aTe. HNurtepakTuBHOE
peoaKkTUpPOBAaHUE M TPACCUPOBKA.
ABTOTpaccupOBKa.
BzaunmonelicTBue CHUCTEMEI
Specctra ¢ MoOJIB30BATEIBCKOM
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 ¢ cuctemoit npoektupoBanus PCAD. M3yuenue koMan paboThl ¢ CUCTEMOM

2. Co3ziaHue cXeMbl 3JIEKTPUUYECKON MPUHIMIHNAIBHOM C HCIIOJIb30BAHUEM PEJAKTOPA CXEM
Shematic.

3. 3HakoMCTBO ¢ pegakTopom nedatHeiX iat PCB Co3mpanne nedyatHo# maThl. (CO31aHue
koHtypa I1I1, nepexoxn ot cxemsl I1IT x 06pazy IIIT).

4. U3yuenue noacucreMsl npoekrupoBanus [1I1 Specctra. 1I3yuyeHne ocHOBHBIX KOMaHA U
npaBui paboTsl ¢ nporpammoit. (Tpancisauus 111 u3 pegakropa PCB B Specctra, nHTEepakTHBHAs
tpaccupoBka [1I1, Tpaucnsius 11T u3 Specctra B pegakrop PCB PCAD).

5.3nakomcTBO € pemaktopoMm Library Executiv m BXOAsImux B €ro COCTaB YTUIIMT.
OcHOBHbBIE KOMaH/Ibl, CTPYKTypa peAaKTopa U CTpyKTypa OMOIMOTEeUHBIX 31eMeHTOB. Co3/1anne
O6MOIMOTEeYHOro 3JeMeHTa (CO3JaHHe YCIOBHOTO Tpauueckoro OO0O3HAYeHMs IJI CXEMbl
ANEKTPUUECKON MPUHIIMIHAIBHON, pa3padoTKa MocaiouHoro Mecta s oopasa [1I1 nByx Tumnos:
SMD u Through-Hole).

6. IlogroroBka 3amanuii u cucrema nedatu PCAD. BeiBog Ha medarb IPOEKTHOM
JIOKYMEHTal1H.

7.3HAKOMCTBO C yTWIHTaMu I NOAroToBkH, coszgaHHod IIII x mnpousBoxacTsy.
N3rorosnenwue I111. MonTtax III.

MeToandyecKue PEKOMEHIAIUHA NJIAA CTYACHTOB K JIﬁGOpﬁTOprIM 3aHATUAM

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

2. Ycarsiii [I.JO CipaBoyHHK 1O cUcTEMe KOMaH]l MUKPOKOHTPOJIIEPOB cTaHaapTa Intel
MCS-51. - MarnuToropck, 2010.



KypcoBas padora

Llenbto Kypcosoii pabomul SIBISETCS 3aKpeIUICHUE 3HAHUN W YMEHH MOJYYCHHBIX B XOJ€
BBITIOJTHEHHS TUTIOBOW 3a7]aud MPOEKTUpOBaHUs U koHcTpyupoBanud [1I1, a Takxke nmpuMeHeHue
HaBBIKOB TIOJIYYEHHBIX B XOjA€ OOydeHHs MpOodecCHOHATIBHON NesTeNbHOCTH. JleMOHcTpanus
BO3MO>XHOCTH BECTH CaMOCTOSITENIbHYIO MPOEKTHO-KOHCTPYKTOPCKYIO AEATEIbHOCTh B 00JacTu
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.Vcarsrii 1.1O. IIporpammupoBanie MUKPOKOHTPOJUIEPOB ¢ 0a30BbIM siipoM 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 ¢ 3afaHHOM morpemHocThio. Ha Bxone ALII ycranaBnuBaercs ¢unbtp. s
NUTAHUS HEOOXOAMMBbl BHEUIHHME JIByXKaHAJIbHbIE MCTOYHUKU HANpsDKEHUs. Y CTPOHCTBO
JIOJKHO OBITH BBIMIOJTHEHO KaK JIBYCTOPOHHS TIeUaTHas Tuiata ¢ 3JeMeHTHOH 6a3oit SMD.

2. Pa3paboTtare uMIyIbCHOE YCTPONCTBA 3JEKTPONUTAHUS € 33JaHHBIMU NapameTrpamu. [Ipu
pa3paboTKe YUYUTBIBAIOTCSI OCOOEHHOCTH KOHCTPYHPOBAHUS IPE0Opa30BaTEIbHBIX YCTPOMCTB.
3. Pa3paboTaTh HCTOYHUK 3JIEKTPONUTAHHUS C IU(PPOBBIM YIpaBICHUEM. YCTPOHCTBO
JIOJKHO OBITH BBIMTOJTHEHO KakK JIBYCTOPOHHS ITedaTHasl 1jiarta ¢ aj1eMeHTHoH 6a3zoit 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
MPUHLMITHATIBHYI0, YEPTEXKH MeYaTHON IUIaThl U COOPOYHBINA YEPTEXK.
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7. OIIeHO‘leIe cpeacrea AJid MpoOBEACHUSA HpOMe)RyTO‘IHOﬁ arrecrammm.

[TpomexyTouHas aTTeCTalUs UMEET IEeIbI0 ONPEICITUTh CTENICHD JOCTIKEHHS 3aIJITAHUPOBAHHBIX PE3YJIbTATOB OOYYCHUS 110 TUCIUILIHE
(MOJyJIr0) 32 OIpe/IeIICHHBIH Mepro]] 00yUYeHHUs (CEMECTP) U MOKET IPOBOAMUTHCS B (POPME 3a4eTa, 3aUeTa C OLIEHKOW, 9K3aMeHa, 3alUThI KypCOBOT'O

npoekTa (paboThl).
JlaHHBII pa3gen COCTOUT UX JIBYX ITYHKTOB:

a) [Inanupyembie pe3ynbTaThl 00yUYEHHUS U OLICHOYHBIE CPEICTBA JUIS IPOBEICHUS TPOMEKYTOUHOM aTTECTAIHH.
0) Ilopsimok mpoBeIeHMs MPOMEKYTOYHOM aTTECTAIMH, TTOKA3aTEIM U KPUTEPUHU OIICHUBAHUSI.

Koa nnaukaropa
NHaukaTop JOCTHIKEHUS KOMITIETCHITIH

O1LeHOYHBIE CpPEICTBA

[TK-1: Criocoben pa3zpabarbiBaTh CTPYKTYPHBIC U (PYHKIIMOHATBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM U KOMIUIEKCOB, TPUHIIUIIUATBHBIX CXEM YCTPONCTB C
HCIOJIb30BAaHUEM CPEJICTB KOMIIBIOTEPHOTO POEKTUPOBAHUS, TIPOBEACHUEM ITPOECKTHBIX PACUETOB M TEXHUKO-3KOHOMHYECKUM 00OCHOBaHHEM

MPUHUMAEMBbIX PELIeHUI

I1K-1.1: Pazpa0aTbIBaeT 3CKU3HBIN MPOEKT,
BKJTIOYAIOIUI: BBIOOP CTPYKTYPHOMH
CXEMBI 3JIEKTPOHHOT'0 YCTPONCTBA WU
CUCTEMBI IIyTEM COIOCTABIICHUS
Pa3IMYHbIX BApUAHTOB U MX OLIEHKH C
TOYKH 3PEHUS TEXHUUYECKUX U
SKOHOMMYECKUX TPEOOBaHUM;
paccuuThIBaeT BCE HEOOXOIMMBbIE
MIOKA3aTeIN CTPYKTYPHOU CXEMBI
JIEKTPOHHOTO YCTPOMCTBA WM
CUCTEMBI, B TOM YHUCJIE N10KA3aTeIN
KauecTBa; BbIOMpaeT U 00OCHOBBIBAET
CXEMBbI BCTIOMOTaTEIbHBIX YCTPONCTB

Bonpocwi 0na noocomoexu k 3auemy:

1.ITocTaHoBKa 33134 3a/1a4M IPOEKTUPOBAHUS YCTPOHCTB MUKPOIIEKTPOHUKH.
2.OcHOBHBIE 3Tanbl MIPOEKTUPOBAHUS YCTPONUCTB MUKPOIIEKTPOHUKH.

3. MndopManilnoHHBIN U SHEPTETUYECKHIT IOTOKU B CUCTEME.

4. UnTepdeiicst u YpOBHU MHTErpanuu KOMIIOHEHTOB YCTPOUCTB
MUKPO3JIEKTPOHUKH.
5.CucTeMHBI NOAXOJ W KPUTEPUH KauyecTBa IPU IPOEKTHUPOBAHMM YCTPOMCTB

MHKPO3JIEKTPOHUKHU.
7.CUCTEMHBIN OAXOA U METOJ] MApAJIENBHOIO IPOEKTUPOBAHMS.

6.I/ICXOIIHLIC AAaHHBIC W QJTOPpUTM MPOCKTHUPOBAHUS. OTalbl HMPOCKTUPOBAHUA
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YCTPOMCTB MUKPORJIEKTPOHUKH.

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

10. Kunemaruyeckue U AUHAMUYECKHE 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 ycTporCTB 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 J1a60paTOpHBIX PadoT

1. 3nakomcTBO C cucremoil mnpoektupoBaHuss PCAD. M3yuenume komann
paboTHI C CUCTEMOM

2. Co3zaHue cXeMbl UEKTPUUYECKON NPUHIMIHMAIBHOU € HMCIOIb30BAaHUEM
penakropa cxeM Shematic.

3. 3nakomcTBO C penakropom nedatHeix muatr PCB Cozpanue medaTHOM
miatsl. (co3ganue koutypa I, mepexon ot cxemsl I1I1 k 0Opa3y IIII).

4. Wsyuenne mnoacucreMsl mnpoektupoBanuss IIII Specctra. W3yuenue
OCHOBHBIX KOMaH/]l ¥ IpaBUJI paboThI ¢ mporpamMmoit. (Tpancisius 11 u3 pexakropa
PCB B Specctra, untepaktuHas tpaccuposka I, Tpancmsuus II1 u3 Specctra B
penakrtop PCB PCAD).

5.3HakomMcTBO ¢ penakropoM Library Executiv M BXOZSIIUX B €ro cocraB
yTunauT. OCHOBHbBIE KOMaH/IbI, CTPYKTypa pellakTopa U CTPYKTypa OMOIMOTEUHBIX
anemeHToB. Co3gaHue OMOJMOTEYHOro dJIeMeHTa  (CO3JaHHE  YCIOBHOTO
rpaduueckoro 00O3HAYEHMs JUIsl CXEMbl DJEKTPUYECKOM MPUHIMIIUAIBHOM,
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pa3paboTka mocamouyHoro wecra miua obpasza IIII aByx TumoB: SMD wu
Through-Hole).

6. IlomroroBka 3amanunii u cucrema neuatu PCAD. BriBox Ha meuath
MIPOCKTHOM JTOKYMEHTAIIUH.

7.3HaKOMCTBO € YTHJIUTaMH JUIsl HOAroToBKU.co3aanHoi [T k mpousBoacTBy.
Nsrorosnenue I1I1. MonTax I1I1
Buvinonnenue kypcosoii pabomeoi.

Tembl KypCcOBBIX padoT:

6.  Pa3paborarh 3JCKTPOHHOE YCTPONCTBO JJIsi OIM(PPOBKH aHAIOTOBOTO
CUTHaJa B 33JJaHHOW I0JIOCE YacTOT C 3aJaHHOM norpemHocTthio. Ha Bxone AIIII
ycTraHaBiuBaeTcsl QuiabTp. st muTaHUS HEOOXOAMMBI BHEIITHHE IBYXKaHAIIbHBIC
WCTOYHHUKH HAIIPSDKEHUS. Y CTPOHCTBO JTOJHKHO OBITH BHITTOJIHEHO KaK IBYCTOPOHHS
nevaTHas Iara ¢ 3JeMeHTHoi 6a30it SMD.

7. Pa3paboraTb HMIYJIbCHOE YCTPOICTBAa OSJIEKTPONHUTAHUS C 3aJaHHBIMU
napamerpamu. Ilpu pazpaOoTke yUUTHIBAIOTCS OCOOCHHOCTH KOHCTPYHPOBAHUS
peoOpa3oBaTEeNbHbIX YCTPOMCTB.

8.  Pa3paboraTh HCTOYHHK OJJIEKTPONHUTAHUS C MH(PPOBBHIM YIIPABICHHEM.
YCTpoWCTBO AODKHO OBITH BBIMOJHEHO KaK JBYCTOPOHHS TeYaTHAs IuiaTa ¢
ayeMeHTHO# 6a3oit SMD.

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

10. HeoOxoauMo OQOPMUTH TEXHHYECKOE 3aJaHHE, CXEMY JIIEKTPHUYECKYIO
MPUHIUIHATIBHYIO, YePTEKH EeUaTHOH IJIaThl U COOPOUHBINA YePTEXK.




Kpurepuu onieHku (BBIIOJHEHUSI KypCOBOM paOOTHI):

— Ha OCHKY «OTJIUYHO» — o6yqa}omm71051 IMOKa3bIBAET BHICOKUM YPOBEHb C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C. CTYACHT JOJIKCH II0OKa3aThb
BBICOKHIM YPOBCHb 3HaHWUM HE TOJILKO Ha YPOBHE BOCIIPOU3BCACHUS U 00BACHEHUS I/IH(l)OpMaLII/II/I, HO 1 UHTCIJICKTYaJIbHBIC HABBIKKW PCIICHUA 3a/1a4,
HaXOXICHUA YHUKAJIIBHBIX OTBETOB K npo6neMaM, OLCHKHU W BBIHCCCHUA KPUTHYCCKUX Cy>K,I[€HPII>i;

— Ha OLCHKY «X0pOoII0» — O6y‘l8.l-0H.[HﬁC5[ IIOKa3bIBACT CpeI[HI/Iﬁ YPOBCHb Cq)OpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁ, T.C. CTYACHT JOJIKCH IIOKA3aTh
3HAaHUA HE TOJIBKO Ha YPOBHC BOCIIPOU3BCACHUA U 00BACHEHHS I/IH(I)OpMaI_II/II/I, HO W MHTCIUICKTYAJIbHBIC HABBIKW PCHICHUSA HpO6J'IeM Hn 3aaa4y,
HaxXOKIACHUA YHUKAJIIBHBIX OTBETOB K npo6neMaM;

— Ha OLCHKY «yAOBJECTBOPUTECIBHO» — o6yqa}omm“4c51 IIOKAa3bIBACT HOpOFOBHﬁ YPOBCHB Cq)OpMHpOBaHHOCTH KOMHCTGHHHﬁ, T.C. CTYACHT
HAOJIKCH IMOKa3aTh 3HAHUS HAa YPOBHC BOCIIPOU3BCACHUS U O0OBSICHEHUS I/IH(bOpMaI_[I/II/I, HHTCJUICKTYAJIbHBIC HABBIKH PCHICHUS NPOCTHIX 3aa4;

— Ha OLCHKY <«HEYAOBJIECTBOPUTECJIbHO» — PE3YJIbTAT o6yquI/m HC MOOCTHUIHYT, CTYACHT HC MOXKCT IIOKAa3aTb 3HAHUA Ha YPOBHC
BOCIIPpOU3BCACHUA U OOBSICHEHHS I/IH(l)OpMaLII/II/I, HE MOJKCT IMOKAa3aTh MHTCJUICKTYaJIbHBIC HABBIKU PCIICHUSA ITPOCTHIX 3a4a4.

IToxazaTed M KPUTEPUH OLIECHHBAHMA 324eTa:

— «3a4YTeH0» — OOYyYalolIUICS JEMOHCTPUPYET BBICOKUN YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTUYECKOE U
riy0okoe 3HaHHe y4eOHOTro MaTepHala, CBOOOJHO BBIOJIHSET 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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