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Metoanueckue yka3aHus 0 BBIIIOJHEHHUIO KypCOBOTO IPO-
exta o pucuuruinHaM «LludpoBbie HHTErpaIbHbIe CXEMbI U MHK-
porporieccopb» mo HampasineHuio 11.03.03 «KoncrpyupoBanue u
TEXHOJIOTHUS NMEKTPOHHBIX CpeAcTB» (mpoduins «lIpoexkTupoBanue
U TEXHOJOTHS pPaIUO3IEKTPOHHBIX CPEICTB») W JUCIUILIAHE
«OIeKTPOHUKA M MHKPOIPOILECCOPHAsl TEXHUKA» HampaBICHUS
12.03.01 «IIpubopocrpoerue» (npodmis «IIpudopocTpoeHuer)
Bcex ¢opm obOyuenus / ®I'BOY BO «BopoHexckuili rocygapcet-
BEHHBIN TeXHUYECKUN yHUBepcUTeT»; Coct.. A.B. Typenkuii, M.B.
Xopomaiinoa Boponex, 2021. 17 c.

OCHOBHOH LIEIbIO YKA3aHUU ABIISIOTCS] BBIPAOOTKA HAaBBIKOB
pa3pabOTKU KOHCTPYKLMM MHUKPOKOHTPOJUIEPHOIO YCTpOMCTBa, a
TaK)K€ HalMCaHUE YIPABJIAIOIIEH MPOrpamMMbl 111 MUKPOKOHTPOJI-
aepa.

[IpennazHaueHsl A7 MPOBENEHUS KypCOBOTO IMPOEKTa IO
mucuuruinHam  «L{udpoBele MHTErpajgbHBIE CXEMBI U MHUKPOIPO-
LECCOPBD» M «INEKTPOHUKA U MUKPOMIPOIIECCOPHAs TEXHUKA» JJIs
CTYIEHTOB 3 Kypca.

Meroauueckue yka3zaHus IOATOTOBIEHBI B AJIEKTPOHHOM
Buje u coaepxkarcs B daitne KR CISMP.pdf.
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Kadenpsl KOHCTPYHPOBAHHUS M IPOU3BOJICTBA
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H30aemcs no pewenuio pedakyuoHHo —u30amenbcko2o cosema Bo-
POHEINHCCKO20 20CYOAPCMBEHHO20 MEXHUYECK020 YHUgepcumema
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1 I[EJIM ¥ 3AJIAY 1 KYPCOBOM PABOTbBI

OCHOBHOH T11€/IbI0 KYpPCOBOM pabOThl 1O  JUCHHUILIMHE
«udpoBrie MHTETpabHBIE CXEMBI M MHUKPOIIPOLIECCOPBI» U
«DIIEKTPOHHUKA U MUKPOIPOILIECCOPHAs TEXHUKA» SIBISETCS pa3BU-
THE W 3aKpEIUICHUE Y CTYACHTOB HAaBBIKOB W yMEHUU B ¢op-
MaJM3aluy, aIrOPUTMHU3AMU U MPOTPAaMMHUPOBAHUU 3a/1ay, CBS-
3aHHBIX C TPUMEHEHUEM MHUKPOIPOKOHTPOJUIEPHBIX YCTPOUCTB
(MKY) i1 KOMIUIEKCHOW aBTOMATH3allMd TEXHOJOTUYECKHUX IPO-
neccoB mpou3BojacTtBa POC, a Takke B BBIOOpE TEXHHUECKUX
cpenctd MKV u odopmiaeHHI0 TporpaMMHONM JOKYMEHTAIIHH.

B pesynbrare BBIOJIHEHHUS] KypCOBOTO ITPOEKTa CTYIACHTHI
JOJKHBI IPUOOPECTH OMBIT U HABBIKH:

-B (opManu3ai NOCTABICHHON 3a/a4d, B TEPEX0/ae OT
¢busnueckoil Monenu (MHTEpIpETalui) 3aa4d K MaTeMaTHYECKOH,
JIOTUYECKOW U AITOPUTMUYECKOM;

-B MPOTPaMMHUPOBAHUU MHKPOKOHTPOJJIEPOB U OTJIAJKe
YIPaBJISIOUUX TPOrPaMM;

- MPUMEHEHHUS COBPEMEHHBIX HU(GPOBBIX M aHAJOTOBBIX
JATYNKOB (DU3MYECKHUX BEIIMYUH;

- B 0(hOpMIICHUH TIPOTPAaMMHON M KOHCTPYKTOPCKOH JOKY-
MEHTaIIUH.

PaboTa BIMONHIETCS U 3alUINASTCS WHAWBHUIYAITEHO WU
B cocTaBe Opurazpsl (s KOMIUIEKCHON Tembl). B mocnennem ciy-
Yyae poJIM YJIEHOB OpUTabl TOJKHBI ObITh YETKO paclpe/ieleHbl U
OTOBOPEHBI B MOSICHUTEIHLHOM 3aMUCKE BO BBEJCHUH.

2 OFBEM KYPCOBOM PABOThHI

KypcoBast paboTa cocTOUT U3 IBYX OCHOBHBIX YacTei: rpa-
¢uyeckoil 4acTu M MOSCHUTENbHON 3anmucku. I'paduueckas yactb
paboTHl OJDKHA COAEPKAaTh 1 CXeMy MUKPOKOHTPOJUIEPHOTO YCT-
pOMCTBA C MepeyHeM IJIEMEHTOB, MOsICHUTENbHAs 3anucka 25 — 30
CTpaHUIl MAIIMHOMKMCHOTO TeKcTa popmata A4.



3 CTPYKTYPA ITPAOUYECKON  YACTH
KYPCOBOM PABOTBI

['paduueckast yacTb KypcOBOH pabOTHI JOJKHA COAEPIKATD -
CXEMY 3JIEKTPUUECKYIO MPUHIUIHAIBLHYIO YCTPOHCTBA.

[Tpu pa3paboTke rpaduuecKoil yacTu KypcoBoi paboThI He-
00X0IMMO PYKOBOJICTBOBAThCS TpeOoBaHusaMH cTaHmapToB ECKJI.
[TonroroBka rpadu4eckoil yacTu AOJDKHA OCYIIECTBIATHCS C MPU-
MeHeHueM coBpemeHHbIX CATIP.

4 CTPYKTYPA U COJAEPXAHUE NOSICHUTEJIb-
HOM 3AIIMCKHA

4.1 O01mme MoJI0KEeHUs

CTpyKTypa 3allMCKH JIOJDKHA OBITH JIOCTATOYHO YETKOW U
OIIpEeNIeNIATh MOCIEA0BATEIbHOCTh Pa3pabOTKU MUKPOKOHTPOJLIEp-
HOTO ycTpoiicTBa. Huke mpuBOIUTCS pUMepHasi CTPYKTypa mosic-
HUTENbHOH 3anucku. PaboTa NomKHa cofepkaTh:

-TuTyabHbIN nucT (Ipunoxenue A);

-3aJlaHKe Ha KypcoByto paboty (IIpunoxxenue b) ;

-Cco/IepKaHHE;

-BBE/ICHHUE;

- IPUHIIATI IEHCTBUSI DJIEMEHTHOM 0a3bl YCTPONCTBA,

- pa3paboTka KoHcTpyKIun MKY;

- pa3paloTka yHpaBsiOmEed MpOorpaMMbl MUKPOKOHTPOJI-
aepa.

3aKirounTeIbHAs YacTh 3alMCKU JIOJDKHA COJAEp)KaTbh: 3a-
KIIIOYEHHUE, CITUCOK UCTOIb30BAHHBIX HCTOYHUKOB, IPUIIOKEHUS.

4.2 Copepxanue pa3ieioB KypcoBoii padoThl

Cooepoicanue.
B conepikanuu mociae0oBaTeIbHO MEPEUUCIISIOTCS 3aroioB-
KM pa3/iesioB, MOPa3/IeliOB M MPHIIOKEHHUH, YKa3bIBAlOTCS HOMEpa
CTpaHMII, Ha KOTOPBIX OHW HAYHHAKOTCA.
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Beeoenue.

Bo BBeneHnU U3naratoTcsi COBPEMEHHBIE TEHIEHLIUN pa3BU-
THUS MHKPOKOHTPOJUIEPHBIX ycTpoicTB. CTaBsTCS 3a1a4ydl Ui BbI-
IIOJIHEHUS B KYPCOBOM IIPOEKTE.

Ob30p annapamuoii vacmu.

3aganue Ha paboTy BbIIACTCS B BUJE IETIOUKH, COCTOSIICH
U3 JaTyrka (U3HUECKOl BEMYHHBI, IPOTOKOJIA €r0 B3aUMOJEUCT-
BUSI ¢ MUKPOKOHTPOJUIEPHOH TIATGOPMON U OKOHEYHOTO (MCIIOJI-
HUTEJIBHOT0) YCTPOMCTBA TaKKe CO CBOMM IMPOTOKOJIOM. Y CTPOii-
CTBO JIOJDKHO TIOJy4YaTh WH(GOPMAIMIO OT JaTYUKa, MIPEoOpa3OBbI-
BaTh €€ U BBIBOJAUTH B BUJE rpaduuecKoi, TEKCTOBOM WiH 1upo-
BOH MH(poOpMammMu Ha OKOHEYHOE ycTpoicTBO. Heobxommmo pas-
pabotath cxemy MKV u nepeueHs s1nemeHToB. [lepedeHs rieMeH-
TOB SIBJISIETCSI HEOTHEMJIEMOM YacCTbIO CXEMbI 3JIEKTPUYECKON
MPUHIIUTTAAIBHOM.

B 5T0i1 yacTu 10KHO OBITH IPUBEACHO MOAPOOHOE OIMHUCca-
HUE MPUHIMNA ASHCTBHS JATYUKOB U OKOHEUHBIX YCTPOMCTB, MPO-
TOKOJIOB oOMeHa uH(opmalueil. B nepByio ouepenb CTYIAEHTHI
OMMPAIOTCS HAa TEXHUYECKYIO JOKYMEHTAIMI0 MUKPOCXEM M MOAY-
JIeil BXOASILMX B COCTAaB JAaTYUKOB U OKOHEUYHBIX ycTpoicTB. Ciie-
IyeT TaKXke yJIeluTh BHUMaHHME XapaKTepUCTHKaM M HapameTpam
MUKPOKOHTPOJUIEPHOU MIaTGOPMBI.

Ilpoepammmuas yacmo

B »ToM maparpade npuBoASITCS OCHOBHBIE CBEACHMS IJIf
pa3paboTKU YHpaBISIOMEH MpOrpamMMbl Ui MUKPOKOHTpOJIIEpa.
HeoOxonuMo nmpuBecTy cBeieHNs 00 MCMONb3yeMbIX OMOIMOTEKaX
IpU MPOrPaMMHMPOBAHUH, UX OCHOBHBIX KOMaHAax. [Iporpammuas
4yacTb MPOEKTa J0JKHA ObITh 0(OpMIIEHA B BUJE JIMCTUHIA YIIPaB-
JSIOIIEN MPOTrpaMMBbl, a TakXKe B BUJE CTPYKTYpHOH cxemsl. Jluc-
THUHT TIPOTPaMMBI B CTPYKTYpHasl CXeMa MPHUBOJATCS B MPHIIOKE-
HUM, a B paszjerne Jaercs MoApoOHoe omucaHue ¢ 000CHOBAaHUEM
MPOTPaMMHBIX TIPUEMOB.

3axnouenue.

B 3akiioueHnM u3nararoTcs OCHOBHBIE PE3YNIbTaThl MPOEK-
TUpoBaHUA. OTMEYaIOTCS OPUTHMHAIBHOCTD, IPEUMYIIIECTBA pa3pa-

6oTanHOro ycrpoicrsa. OLeHUBAIOTCS Pe3yabTaThl MPOEKTUPOBA-
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HUS C TOYKH 3PEHHsI COOTBETCTBHS TPeOOBAHUS TEXHUYECKOTO 3a-
naHus. BeiOuparorcs myTu nanbHEIIed MOAEpHU3AlUA yCTPOUCT-
Ba

Cnucok numepamypbi.

B cnucok BKIIOYAIOT BCIO UCIOJIB30BAHHYIO IPU BBINIOJIHE-
HUU KypCOBOTO IIpoekTa jureparyp y. B tom uucine 'OCThl, na-
TEHTBI U TEXHUYECKYIO IOKYMEHTALUIO.

CnucoK COCTaBIISIIOT B INOPSAKE YIOMHHAHMS (CCBUIKM) B
TekcTe 3anucku. CeneHus 00 MCTOYHHMKAX, BKJIIOYEHHBIX B CIIH-
COK, HE00X0/IMMO J1aBaTh B cOOTBETCTBUM ¢ TpeOoBaHusasmu ['OCT.

Ilpunooicenus.

B npunoxenusx cieayer noMmeumaTh TabauLbl, CIPABOYHbIE
JaHHBIE K TEKCTY 3alIUCKH, CXEMY 3JIEKTPUYECKYIO NPUHIUIINAIIb-
Hyto MKV u nepeuenp 371eMEHTOB JIUCTHUHT U OJIOK CXE€MY yIpaB-
JAIOLIEN POrpamMMmBl.

5 OBIIHUE TPEBOBAHHUA K O®OPMJIEHHIO
HNOACHUTEJBbHOM 3ATIMCKH

TeKCT MOSICHATEIFHON 3aIMCKH KYPCOBOM pabOThI TOJDKEH
OBITH BBITIOJHEH MO TMpaBWiiaM O(QOPMIIEHUS TEKCTOBOW JOKYMEH-
Taruu B cooTBeTcTBUH ¢ TpeboBanusmu CTII BI'TY 005-2007.

TuTynpHBIA JTHUCT OQOPMIIIETCS B COOTBETCTBHH C MPHIIO-
KEHUEM A, 3aaHue ¢ MPWIOKEHHUEM b, pUCYHKH ¢ MIPUIIOKEHUEM
B, cniucok nurepatypsl ¢ npuioxenuem [
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I[MPUJIOXEHHUE A

OO6pasel TUTYIBHOTO JIUCTa KYPCOBOM pabOThI

MMHHUCTEPCTBO HAYKH U BBICIIETO OBPA3OBAHIS
POCCHMCKOU ®EJJEPALINU

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOKETHOE
OBPA3OBATEJIbHOE YYPEXJIEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXCKHIN I'OCYJAPCTBEHHbBI TEXHUYECKU YHUBEP-
CUTET»
(®T'BOY BO «BI'TY», BI'TY)

(paxynbrerT)
Kadenpa

KYPCOBA PABOTA

10 JTUCLMITTIMHC

Tema

PacueTHO-nIOSICHUTEJILHAA 3allCKa

PaspaboTan(a) crynent(ka)

Iloamuce, nara Wunnmanst, paMumis
PykoBoaurenn

IToamuce, nata Wunmmanst, paMumis

YneHbl KOMHUCCHH

Iloamnuce, gara

Wuurmansl, GpaMuis

Iloamnuce, gara
HopmoxkonTposnep

Wuurmansl, GpaMuis

Iloanuce, gata

3anuiieHa OrneHka

Munnmanel, GamMunms

nara

20



IMTPUJIOXEHUE b

O6pa3ern nucTa 3a1aHusl KypCcOBOi paboThI

MUWHUCTEPCTBO HAYKHU U BBICIIIET'O OEPA3OBAHUS
POCCHIMCKOM ®EJIEPALIUN

®EJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJIbHOE YUPEXJ/EHUE
BBICIIIETO OBPA3OBAHUS
«BOPOHEXCKHWI I'OCYJIAPCTBEHHbBI TEXHUYECKUII YHUBEP-
CUTET»
(®T'BOY BO «BI'TY», BI'TY)

Kadenpa

3AJJAHUE
Ha KypCOBYIO paboTy

10 JTUCLMITTIMHC

Tema paboTsI

CryzaeHT rpynmnsl

damunusi, UMs, OTIECTBO
Howmep BapuanTa
TexHuueckue ycioBus

Conepxannie u 00beM paboThl (rpaduyeckue paboThI, pacueThl U MpOoYee)

CpOKI/I BBITIOJTHCHMS 3TAIlIOB

Cpok 3anmTsl KypcoBOil paboThI

PykoBoaurenn

Iloanuce, nata Wunnmansl, haMunms
3anaHue IpUHSII CTYACHT

Iloamuce, nata Wuantmanel, pamumms
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Ne 33600585/25: 3aaBm. 23.11.81: omy61. 30.03.83, brom. Ne 12, —2 ¢.: um.

JuccepTaua
20 Bumasakos 11.B. Moaenn H MeToOBI OLIEHKH KOMMepUueCKHX OaHKOB B VCIO-
BHAX HeoNpeaeleHHOCTH: JHC. ... KaHa. skoH. Hayk: 08.00.13 / Bumuakos Inea Bra-

maMHpoBAY. — M., 2002, — 234 c.

21 Perdanko A.B. PaspaOoTka IponeccoB 3MeKTPOXHMHYECKOH pa3sMepHOH 00-
PadoTKH MHKPOCEKYHIHBIMH HMIIYIbCAMH TOKAa H 00OpYIOBAaHHA [ HX pealH3allHH:
apToped. AHC. ... O-pa TeXH. Hayk / Perdanko AmnexcaHnp Bacumbesmu. — BopoHex,
1997. =32 c.

OTUeTH 0 Hay9HO-HCCIeI0BaTeIsCcKOH padoTe
22 TIpon3BeaeHHe HCOBITaHHI: oTdeT mo HIIOKP (mpomexyt.) / B3IIIII :
OITO 102T3 : Ne TP 800571138. — M., 1981. — 90 c.
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23 bubdmuorpadHi mOo CONHATRHEIM H I'VMAHHTAPHEIM HaykaM. 1993-1995. /
I18-T Hayd. HHQOpM. 1o odmecTs. HaykaM (ITHIIOH). — DmeKTpoH. JaH. H mporp. — M.
ITHITOH, 1995. — 1 smekTpoH. onT. auck (CD-ROM).

24 BDnexrpornsni katanor [ TIHTE Poccun. — 3nekTpoH. gaH. — PexuM JocTy-
ma: http // www.gpntb.ru/wimn/search/help/el-cat.html.

25 IIpetroB B.SI. KommeioTepHad rpaduka: padouad mporpamma / B.A. IIBet-
KOB. — DIEKTPOH. AaH. 0 mporp. — M.: MIITAHK, 1999. — 1 snektpos. ont. auck (CD-
ROM).
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