FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucuMIiebl 1.O.I113.01 DneMeHTs MEKPOIIPOLIECCOPHBIX CUCTEM
s Hanpasiaenus 13.03.02 DnexkTpodHEPreTHKa U MIEKTPOTEXHUKA

ypoBeHb bakanaBpuar

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOI'PAMMA

NPoPHJIb MOATOTOBKHU DIJIEKTPOIHEPTETUYECKUE CUCTEMBI C HHTETPUPOBAHHON PENEHHOMN

3aIlIUTON U aBTOMAaTHUKOH

¢opma o0yueHust 3a04Hast

kaeapa-pa3padoTuyuk DIEKTPUUYECKHUE CTAHIINH, CETU U CUCTEMBI DJIEKTPOCHAOKEHUS

PaGouas nporpamma coctasiena B coorBeTctBuu ¢ @PI'OC BO no HanpaBieHUIo
nonrotoBku 13.03.02 DneKkTposHepreTuka U 3JIEKTPOTEXHUKA, YTBEPKAEHHBIM ITPUKA30M
Muno6paayku ot 28.02.2018 Ne 144

3aB.xadenpoii pazpaboTynka,

J.TE€XH.H., IPOdQ.

Pazpabotuuk nmporpamMmel,

K. TCXH.H., JOLCHT

|

TIDI1, xparTes B chetene
mooGopora

1OYpry

1. M
n

=z
552

JIEHUST O BITAJIEJIBLIE TT9TT

0 yHiBepeHTeT

YenssOMHCK

N. M. Kupnnunukosa

J1. B. Kopobaron



1. llesu u 3212494 AU CIUILIHHBI

Lenbro n3yueHus: AUCUUILUINHBI SBIsIETCS] OPMHUPOBAHKE Y CTYACHTOB 3HAaHUN M YMEHUII B
001aCTH COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CUCTEM, TPUEMAX UX IPOECKTUPOBAHUS U

AKCIUTyaTaluu
Kparkoe conep:xanue 1ucCUNIMHBI

I[I/ICI_II/IHJ'II/IHa COCTOHUT M3 OJHOI'O pa3aciia

2. Komnerenuuu odyuyamwmerocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AUCIHUITIINHBI

[TnaaupyeMble pe3yabTaThl OCBOCHUS
OIT BO (xomnieTeHIInn)

[Inmanupyemsble pe3yiabTaThl
00y4eHUs 10 TUCIHUIIINHE

[TK-2 CniocoGeH yuacTBOBaTh B AKCILTyaTaIluH
00BEKTOB MPOo(heCcCHOHANBHON eATeIbHOCTH

3HaeT: Bunbl 1 TUITBI MUKPOKOHTPOJIJIEPOB,
OCHOBHBIE TIPUHIIMITBI aHAJIOTO-II(PPOBOTO U

G po-aHanoro npeodpa3zoBaHUi

Ymeet: [IporpaMmMupoBaTh MUKPOKOHTPOJUIEPHI U
OTJIaXHUBATh pabOTy MUKPOIIPOrpaMM

MMmeer npakruueckuii onbIT: PazpaboTku

MUKPOIPOrpaMM

3. MecTo nucunumiudsbl B cTpykrype Ol BO

[Tepeuens npenmecTBYOMUX AUCIUILINH,
BUJIOB pabOT y4eOHOro IyiaHa

[TepeyeHb MOCICTYIONIMX AUCIATLINH,
BUJIOB paboT

Y4eOHast MpaKTHKa, 03HAKOMUTEIbHASI TPaKTUKA (2
ceMecTp)

JeKTpOCHAOKEHHE,

OCHOBBI POTPAaMMHUPOBAHUS JIOTUKH YCTPOICTB
pENEHHON 3alUThl U aBTOMAaTUKH,

Teopust pesieitHOM 3alUThl 1 AaBTOMATHKH,
DNEeKTPUYECKUE MAIIUHBI,

DIEKTPUYECKUE CTAHIIUU U TIOJCTAHIINH,
CuiioBasi AJIEKTPOHHUKA,

DIEKTPOIHEPTETUIECKUE CUCTEMBI U CETH,
DNEeKTpUYECKUN IPUBOJI,

ABTOMAaTH3AIUs ATEKTPOIHEPTETHUCCKUX CUCTEM,
[IpakTuKy™m 10 BUAY NpodeCCHOHATBEHOM

eI TCILHOCTH,

TeXHUKa BBICOKUX HAIPSKEHUM,

CuitoBas OJTyTIPOBOJHUKOBAS TEXHUKA B
DHEPrETUKE U DJIEKTPOTEXHHUKE,

DKCIUTyaTaIus AJICKTPUIECKUX CETEH,
KoopauHarust H305s11uHu SJEKTPO0OOPYI0BaAHHUS,
[Ipon3BoCTBEHHAS IPAKTHKA, SKCILTyaTalldOHHAS
npakTHKa (6 cemecTp),

[Ipou3Bo/icTBEHHAS PAKTHKA, TPEIIUILIIOMHAS

npakTuka (10 cemectp)

TpC6OBaHI/I$[ K «BXOJHBIM)»> 3HAHUAM, YMCHHAM, HABbIKaM CTYJCHTA, HCO6XO)II/IMBIM
IIpu OCBOCHUU ,HaHHOI;'I JAUCTUITIINHBI 1 HpI/IO6p€TCHHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUTIIIAH:




Jucnuminna

TpeboBanus

YyeOHast MpaKkTHKa, 03HAKOMUTEIbHASI IPaKTUKA (2
CeMecCTp)

3naetr: Bunbl u ocobeHHOCTH TTpOdhecCHOHATBHON
NesATeTLHOCTH, TPO(HECCHOHATHHYIO TEPMUHOJIOTHIO
YMmeeT: Opranu3oBarb ce0st U OpraHU30BaTh PadOTy
MaJIbIX KOJIJIEKTHUBOB ISl PEIICHUS
npodeccuoHaNbHbIX 3a1a4. DOopMHPOBATH
3aKOHYEHHOE MPEJCTABICHUE O IPUHATHIX
PELIECHUSIX U MOJYYEHHBIX pe3yJIbTaTax B BUJIE
Hay4YHO-TEXHUYECKOro oTyeTa Mmeer npakTuyecKkui
onbIT: [locTaHOBKH U pelieHus MPoQeCCUOHATBEHBIX

3a7a4

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mas Tpy10€eMKOCTh JUCIUIUIMHBI COCTABIAET 2 3.€., 72 4., 8,25 4. KOHTaKTHOU

paboThI
Pacrnipenenenue nmo cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Homep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 72 72
AyoumopHhvie 3auamusi: 8 8
Jlexuuu (JI) 4 4
[IpakTuueckue 3aHITHS, CEMUHAPHI U (WIIH) JPYTHE BUABI 0 0
ayauTopHbIxX 3aHaTuil (I13)
JlabGopatopusbie pabotsl (JIP) 4 4
Camocmosmenvras paboma (CPC) 59,75 59,75
C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTEIBHBIX 0
TEXHOJIOTUI
[ToaroroBka k 3auery 29,75 29.75
[TonroroBka k J1abopaTopHBIM paboTam 30 30
KoHcynbTanum u mpoMexXyTodHas aTTeCcTalus 4,25 4,25
Bun koHTpOs (3aueT, aud.3auet, IK3aMeH) - 3a4eT

5. Coneprxkanue TUCUHMILIIMHBI

Ne OObeM ayTUTOPHBIX 3aHATUH 110 BHJAM B Yacax
HaunmeHoBaHue pa3fenoB JUCLUILUIMHEI
pasnena Bcero JI 113 JIP
1 Pasnen 1 8 4 0 4
5.1. Jlekuun
Ne Ne Koi-Bo
HanmeHoBaHME WITH KpaTKOE CONIEpyKaHHE JICKIIMOHHOTO 3aHSATHS
JICKIMH | pa3zaena 4acoB
1 1 TpeOoBaHusl K MEKPOIPOLIECCOPHBIM crcTeMaM. WX kinaccudukanus. 2
2 1 |[lepucdepuiinbie ycTpoiicTBa COBPEMEHHBIX MUKPOKOHTPOJIEPOB 2

5.2. IIlpakTHyecKue 3aHATHS, CEMHUHAPBI




He npenycMoTpenbt

5.3. JIabopaTropHbie padoThI

No No . Kox-
sansuspasiena HanmeHnoBanme mim KpaTkoe cofep:kaHue 1a00opaToOpHOM paboThI BO
4acoB
1 1 V3ydeHue cpeapl MpOrpaMMUPOBAHUS U OTIIAIKU MUKPOKOHTPOJLIIEPOB 5
ATMEGAS8535
2 1 [[Toptel BBOga/BeIBONIa MUKpOKOHTpOuiepa ATMEGAS8535 2
5.4. CamocrosiTesibHasA padoTa CTyIeHTA
Boinonnenne CPC
Cnucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC paszelios, raB, CTpaHuil) / ccbuika Ha  [CemecTp| BO
pecypc JacoB
[ToaroroBka K 3a4eTy Bce nctounukn 5 29,75
[TonroroBka K J1abOpaTopHBIM paboTam Bce uctoununku 5 30

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrpaMMbl OCYIIECTBIISCTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB

y4eOHOH AESITENIBHOCTH 00yYarOIINXCS.

6.1. KouTpoabHubie meponpusitusa (KM)

Hazpanwne

Ne [ Ce- Bun Makc.
KOHTPOJILHOTO [Bec

KM|mecTp| koHTposs Oan
MEPOTPHUSITHS

HOpH,Z[OK Ha4YHCJIEHNS 0alIoB

Yun-
TBIBA-
ercs

B ITA

[Tpome-
1 5 KyTOYHAs JlaGoparopuas| 10

pabora Nel
aTTecTaIys

3amuTa oT4YeTa Mo J1abopaTopHoit paboTe
OCYIICCTBIISICTCS CTYJICHTAMH WHAWNBUIYAIBHO
(WK KOIeKTUBHO). OTYET JOKEH OBITh
COCTaBJICH U 0(hOpPMIICH 10 YCTAHOBICHHOMY
11a0JIOHY B COOTBETCTBHHU C TPEOOBAHUSIMU
kadenpsl. B mporiecce 3ammThl OIEHUBAIOTCS
CJICAYIOIINE TIOKA3aTeNId U HAYUCIISIOTCS
OaJIIbI:

a) IMOJIHOTA COJIEPIKAaHUsS OTYeTa: 3 Oaylia — eCiu
B OTUETE MPUBEACHBI BCE TPeOyeMbIC OTIMCAHHUS,
CXEMBbI, U300pakeHus], (HOPMYIIbI, BEIPAXKCHUS,
TaOJUIIBI, TOCTPOCHBI BCE TpadUKu U
arpamMmbl, cjieJaHbl HEOOXOAUMBIC BBIBOBI; 2
OaJiia — €CJIM OTCYTCTBYIOT HEKOTOPHIC
MOSICHEHHSI, (POPMYJIBI WIIH BBIKIIAIKH; B
OCTaJIbHBIX ciiy4asx — 1 6amn;

0) MPaBWJILHOCTh U 000CHOBAHHOCTH BHIBOJIOB B
otuere: 1 OaI — eciau BEIBOJBI,
c(hOpMyYIIUPOBaHHBIC CTYICHTOM, HE TPEOYIOT

3a4CT

BHECEHUS UCTIPABJIICHUIN WM KOPPEKTUPOBOK CO




CTOPOHHI MpenojaBarens, nHade () 6amios;

B) KauecTBO oopMiIeHHUs oTueTa: 1 6amt — eciu
oT4eT 0(hOpMIICH aKKypaTHO C COONIIOICHUEM
Bcex TpeboBaHmii, nHavye O 6aios;

') OTBET Ha BOIIPOC MperoaBaresis: 5 6aioB —
€CJIM JIaH MPAaBUJILHBIN Pa3BEPHYTHIN OTBET; 4
0aJl1a — €CJIM OTBET HEJOCTATOYHO Pa3BEPHYT; 3
OaJia — €CJIM OTBET HE BEPEH, HO CTYAEHT CMOT
MPaBUIBHO OTBETUTH
TTOTIOJTHUTEIHHBIN/HABOAIINI BOTIPOC; B
OCTaJIbHBIX ciay4asx () 6amios.

OT4eT cuuTaeTcs 3alUIIEHHBIM, €CIIU CTYECHT
HaOpas1 He MeHee 6 6aoB (60%).

ITpome-
KyTOYHAs
aTTecTanus

JlaGoparopHas
pabora Ne2

3amura ot4yera no JaboparopHoit paboTe
OCYUIECTBIISIETCS CTYyACHTAMU WHAUBUIYaIbHO
(Wu KOMIeKTUBHO). OTYET JOKEH OBITh
COCTaBJIEH U 0(hOpPMJIEH MO YCTAHOBICHHOMY
11a0710Hy B COOTBETCTBHUHU C TPEOOBAHHUSIMH
kadenpsl. B mporecce 3amuThl OLEHUBAIOTCS
CJIEyIOIINE NOKAa3aTeNn U HAUUCIISIOTCS
OaJIIbI:

a) MOJIHOTA CcoNlep KaHus oTueTa: 3 Oana — eciau
B OTUETE MPUBEACHBI BCE TpeOyeMble OMMMCAHUS,
CXEMBI, U300paxkeHus, (HOPMYJIbl, BRIPAKECHUS,
TaONIUIbl, TOCTPOEHBI BCE IpadUKH U
arpamMmbl, cieaHbl HEOOXOIMMbBIE BBIBOABL; 2
OaJiia — €CJIM OTCYTCTBYIOT HEKOTOPBIE
MOSICHeHU 1, ()OPMYJIbI WIIH BBIKIIAIKH; B
OCTaJIbHBIX ciTy4asx — 1 6ann;

0) MPaBUILHOCTh K 000CHOBAaHHOCTH BHIBOJIOB B
oTuete: 1 0a1 — ecau BBIBOMBI,
c(hopMyITUpOBaHHbIE CTYIEHTOM, HE TPeOyIOT
BHECEHMSI UCIIPABIICHUH WK KOPPEKTHPOBOK CO
CTOPOHBI Mpenojanarens, nHade 0 6amios;

B) KauecTBO oopmiieHus oryera: 1 6amn — ecnu
oT4eT o(hopMIIEH aKKypaTHO C COONIIOEHUEM
Bcex TpeboBanHwmii, nHavye O 6amios;

') OTBET Ha BOIIPOC MperoaBaresis: 5 6aioB —
€CIIM J1aH NPAaBWIBHBINA Pa3BEPHYTHIA OTBET; 4
0asuia — eciM OTBET HEJ0CTATOUHO Pa3BEPHYT; 3
OaJiia — eCJIM OTBET HE BEPEH, HO CTYAEHT CMOT
[PaBUJILHO OTBETUTD
TTOTIOJTHUTEIHHBIN/HABOSIINI BOTIPOC; B
OCTaJIbHBIX ciay4asx (0 6amios.

OTueT cuuTaeTcs 3alUIIEHHBIM, €CIIU CTYAEHT

HaOpan He MeHee 6 6amoB (60%).

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun
MIPOMEKYTOYHOMN [Ipouenypa npoBeneHust Kpurepun
Y p ypanip OIICHUBaHUS
aTTecTaluuu
3aueT mpoBOAMTCS B MUCbMEHHOU (hopme mo Omnetam. B B cootBeTcTBUM C
3a4yer ayIUTOPHH, Ti€ IPOBOAUTCA 3a4€ET, OTHOBPEMEHHO NMPUCYTCTBYET |0II. 2.5, 2.6
He O6osee 10-15 yenoBek. KaxxaoMy ctynenty Beiaercs omser, B [[lonoxenus




KOTOPOM COJIEPKUTCS YETHIPE PACUETHBIX 3adaHus. Jis
BBITIOJTHEHHMS 3aJIaHMi gaeTcsa He 6osee 1,5 acT. yaca. Jlucuurinaa
CUMTAETCS] OCBOCHHOM, €CJIM UTOTOBBIM PEUTUHT 1O JUCUUILINHE
coctaBui He MeHee 60%. [Tpu 3ToM B BeTOMOCTb BBICTaBISAETCS
OIICHKA «3a4T€HO». B MPOTUBHOM Cilyyae MpOCTaBIISIETCS — «HE
3a4TCHOY.

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Ne

Komnerenuun Pesynbrarsl 00yueHus KM

12

K2 3HaeT: Bunbl 1 TUIIBI MUKPOKOHTPOJIJIEPOB, OCHOBHBIE IIPUHIIUIIBI aHAJIOTO- i
1 poBoro u nudpo-aHaIoro NpeodpazoBaHUit

K2 Ymeert: [IporpaMmmMupoBaTh MUKPOKOHTPOJUIEPHI U OTJIAXKHUBATh paboTy i

MUKpOIIPOTrpamMm
[1K-2 MMmeeT npakTuyeckuii onbIT: Pa3paboTKu MUKPOIIPOTrpaMM + [+

TumnoBbie KOHTPOJIBHBIC 3aIaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTHasi yueGHO-MeTOANYECKASI JOKYMEHTALMSA
@) ocHOGHAs TUMepamypa:

1. Jloxog, C. I1. Mukpornponeccopsl 1 UX IPUMEHEHUE B CUCTEMAX
ynpasienus Y. 1 Yueb. nocobue ans cnenuansaocta 180400 C. I1. Jloxos; FOx.-
VYpan. roc. yu-T, Kad. DnexTponpuBosa u aBTOMaTu3amus MpOMBIIIIICHHBIX
yctaHoBok; FOVYpI'Y. - Hensabunck: U3narensctBo FOVYpI'Y, 2005. - 106 c.

0) OononHumenvbHas 1umepamypa:

1. Jloxos, C. II. Mukpormponeccopsl 1 X IPUMEHEHUE B CUCTEMAX
ynpasienus Y. 2 Yue6. nocodue C. I1. Jloxos; FOx.-Ypain. roc. yu-t, Kad.
DJEKTPONPUBO U aBTOMATU3AIIMS IPOMBIIIIIEHHBIX ycTaHOBOK; FOYpI'Y. -
Yensaounck: UznarensctBo FOVYpI'Y, 2005. - 92, [1] c.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  Xycaunos P.3., Kauanos A.B. [IporpaMmmupoBaHre MUKPOKOHTPOJLIIEpA
ATmega 8535 na accembiepe: Meronuueckue ykazaHusi K BHIITOJIHEHHIO
71a00paTOPHBIX PabOT.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Xycaunos P.3., Kauanos A.B. [IporpammMupoBaHrne MUKPOKOHTPOJIIEpA
ATmega 8535 Ha accemOnepe: MeTogudeckue yKka3aHus K BBITTOJHCHHUIO
1ab0paTopHBIX padoT.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl




HaumenoBanue
Bun
No pecypca B bubnuorpaduyeckoe onrcanue

JUTEPaTypPHI .
patyp AIIEKTPOHHOH popme

Pycanos, B.B. Mukponponeccopasie yCTpOUCTBA U

iﬂi?g;:eiiﬂe glfgﬁzgggfgﬂ cucteMsl. [DnekTponHsIil pecypc]| / B.B. Pycanos, M.1O.
1 . . [[IeBeneB. — DnekTpon. gaH. — M. : TYCVYP, 2012. —
CaMOCTOSITEIIEHOM cucreMa
aboTHI cTy/IeHTa n3aarenbeTBa JlaHb 184 ¢, — Pexum nocryna:
P YA A http://e.lanbook.com/book/1093

IlepeueHb UCTIONIB3YEMOTO IPOIPAMMHOTO 00ECTIEUEHHUS:

1. Microsoft-Office(6eccpouno)
2. Atmel-AVRStudio(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne 1 CIUIITHHbI

No OcHoBHOE 000py0BaHNE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHUKA,
Bun 3ansaruit - IpeayCTaHOBJIEHHOE IPOrpaMMHOe 0OecreueHre, UCTIONb3yeMOoe IS

ayn. .
pa3IUYHbIX BUJIOB 3aHATHI
3aver,qud.3auer ?17 )8 Jlocka
453
Jlexunn 1) KoMmribtotep, 3KpaH, MPOEKTOp, MUKPOGHOH

43

D

[IpakTnueckue 3ansaTusa (251
Y CEMHHAPbI (1)

JIaGoparopHble 3aH}ITI/ISI(1 Jlocka, KOMIbIOTEpHI, yueOHble cTeH bl "MukpokoHTposuiep ATmega8535"

Jlocka, KOMIIbIOTEp, 3KpaH, IPOEKTOP




