MUHUCTEPCTBO HAYKH 1 BBICIIIETO OBPA30BAHWSI
POCCHUICKOM ®EJEPALIAN

DenepanbHOE rocyapcTBEHHOE GI0/DKETHOE 00pa30BaTebHOE YUPEKIEHHE
BBICIIEr0 00pa3oBaHus
«MarauTOropckuii rocyilapcTBeHHbIH TeXHHYecKuit yauBepcuteT uM. .. HocoBay

10.02.2023 r.

PABOYAS ITPOT'PAMMA JTUCIHUIIIMHBI (MOAYJIS)

MHKPOITPOLIECCOPBI

Hamnpagnenue noAroToBky (CnenuambHOCTD)
11.03.04 DiexTpoHHKa H HAHOIIEKTPOHHKA

HanpasneHHOCTS (poduIis/crenuanu3anis) IporpaMmel
IIpoexTHpoBaH¥e U IIporpaMMHUpoBaHne cucteM UHTepHeTa Bemeii

YpoBeHs Bhiciero o6pa3oBanus - 6akanaBpuar

®opma 00yueHHs
OuHast

Hncrutyt/ dpakynmsrer  MHCTHTYT 3HEPreTHKH H aBTOMAaTH3HPOBAHHBIX CHCTEM

Kadenpa OJIEeKTPOHUKH ¥ MHKPOIJIEKTPOHUKH
Kypc e
Cemectp 6

MaruuTtoropck

2023 ron



PaBovas nporpamma cocrasnena Ha ocnore ®I'OC BO - DakanappyaT no HaNpaBICHHIO
noarorosku 11.03.04 Dnexrponnka m HaHOYIEKTPOHNKA (npukas MunoOpuayku Poccum ot
19.09.2017 r. No 927)

Pabouas mporpamma paccmotpena i 0106pena Ha 3acenanuu Kadenpsl DNeKTPOHHKH H
MHEKPO2JIEKTPOHHKH
17.01.2023, r.Nporokon Ne 5
3as. kadenpoii = JLIO. Ycarsit

Paboyas nporpamma onobpena Merommueckoii komuccneli UDHAC

10.02.2023 r. npotokon Ne 7 e : é
l'lpencenmmgj oL P. Xpamnmuu

Pabouas nporpamma coctassiena:
JouenT kaeaps: DuMD, kan. TexH. Hayk —  ILIO. Ycarwi

Penensent: /
ampexrop CLL OO0 "TEXHOATI Mnskusuprur” kanu. Texs. Hayx —E:C. Cycnuusia



JIucr aktyanusanuu padoueii nporpaMmbl
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1 Iles1u ocBOEHUSI T CHUTLTHHBI (MOLYJIs1)

[{enpro MUCIUTUIMHEI SIBJISIETCS OBIIAJICHUE CTYJEHTAMH HEOOXOIUMBIM U JOCTATOYHBIM
YPOBHEM MPOGECCHOHANBHBIX KOMIETEHIIUNA B cooTBeTCTBUM ¢ TpeboBaHusmMu OI'OC BO mo
HanpasieHuto noarotoBku 11.03.04 «3nekTpoHuKa 1 HAHOIIEKTPOHUKAY, TPO(UIIH TOATOTOBKU
Hanpanennocts (npoduis) [IpoektupoBanue 1 mporpaMMupoBanue cucteM MHTepHeTa Bemiei.

CoBpeMeHHOE pa3BUTHE MUKPOIIPOLIECCOPOB U CPEICTB MPOMBIIIUIEHHOW aBTOMATHU3aLUU
HAa OCHOBE COBPEMEHHBIX MHUKPOKOHTPOJUIEPOB MPEIBSBISIOT K BBITYCKHHKY BBICOKHE
TpeOOBaHUS K YMEHHUSM W HAaBBIKAM IMPOCKTHPOBATh W MPOrPAMMHUPOBATH TAKHE CHCTEMBI.
Crneuuanu3upoBaHHbIE  CpeICTBa  NPOEKTUPOBAHHUSA,  BBIMyCKaeMble, KaK  IPaBUJIO,
IPOM3BOIUTENSIMU DJICKTPOHHBIX KOMIIOHEHTOB M TpejajaraeMble pa3paboT4HKy OecIiaTHO,
TaKUX MHUKPOIPOILIECCOPHBIX CHCTEM CYIIECTBEHHO COKpAaIaeT CPOKU CO3JAHMUSI M OTIAJKH
YCTPOHCTB Ha OCHOBE COBPEMEHHBIX MUKpOIporeccopoB. OIHUM U3 BHIOB MPO(ECCHOHATBHOM
JESTENIbHOCTH AUILTIOMHUPOBAHHOTO CIIEIIMATUCTa MOXET OBITh MPOEKTHO-KOHCTPYKTOPCKAs H
HAYYHO-HCCIICIOBATEIIbCKAsl  JACSATENLHOCT. V3yueHue B paMKax JaHHOW JIHCIUATIIMHBI
npoMmbiiuicHHoro crangapra Intel MSC-51 B ob0mact  MHKPOIPOIECCOPOB  MO3BOJIKT
COBPEMEHHOMY WH)XEHEpY Ha IPaKTUKE I'PaMOTHO HCIIOJIB30BaTh CIOKHOE O0OpyIOBaHHE U
CYILLIECTBEHHO COKPATUTh BPeMsi Ha TOUCK OIIMOOK M yCTpaHEHHE aBapUHHBIX CUTYyalluii B padore,
a Tak)Ke BBIOMPATH ONTUMAIBHBIE METOJBI MPH Pa3pabOTKe MUKPOMPOIECCOPHBIX CHUCTEM U
IPaMOTHO MX MPOTPAMMHUPOBATb.

2 MecTo quCHMIJIMHBI (MO1YJIsI) B CTPYKTYpe 00pa30oBaTeIbHOI POrpaMMbl

Jucuunnuaa Mukponporeccopsl BXOAMT B 4YacTh y4eOHOro miaHa (opMupyeMylo
y4aCTHUKaMU 00pa30oBaTeIbHbIX OTHOIIEHUI 00pa30BaTebHON IPOrPaMMBI.

JUis  u3ydeHuss  JUCUUIUIMHBI  HEOOXOOuMBl  3HaHUS  (YMEHMs,  BIAJEHUS),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YyUEHHS AUCIUIITUH/ TPAKTUK:

OCHOBBI MUKPOIIPOLIECCOPHON TEXHUKHU

OTtitaouHbIe CpefCcTBAa MUKPOIIPOLIECCOPHBIX CUCTEM

DnemeHThI LU(POBON TEXHUKU

MamnHHBIE SI3bIKH

Pu3rka KOHICHCUPOBAHHOI'O COCTOSHUS

Nupopmarrka u nHGopMaloOHHbIE TEXHOJIOTUU

BBeznenue B HanpaBieHue

3HaHus (YMEHHUs, BIAJCHH), MOJIyYEHHbIE TIPU U3YyYEHUN TAHHOW JUCLUUIUIMHBI OYIyT
HEOOXOIUMBI 17151 U3YUYEHUSI AUCIUILIINH/TIPAKTUK:

OCHOBBI IPOEKTUPOBAHUS HIEKTPOHHONH KOMIOHEHTHOM 06a3bl

CAIIP ycTpoiicTB IpOMBIIUIEHHOHN IEKTPOHUKHU

DIEeKTPOHHBIE TPOMBIIUICHHBIE YCTPOMCTBA

OHepreTudeckas IEKTPOHUKA

BrinonHenue u 3ammura BoITYCKHONM KBaTU(UKaMOHHON paboThI

[ToaroroBka k caade u cadya rocy1apCTBEHHOTO HK3aMEHa

IIporpaMMUpOBaHHBIE TEXHUYECKUE CPELICTBA

[IpoekTHas 1esITeNbHOCTD

IIpon3BOACTBEHHAS — IPEAIUIIIIOMHAs IPAKTUKA

3 KomnereHuuu ody4arouierocsi, opMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIJIMHBI (MOYJISI) M IIJIAHUPYEMBbIE Pe3yJbTAThI 00y4YeHusI

B pesynbpraTe ocBOEHHSA AMCHUILIMHBI (MOAysl) «MuKpomporeccopb» 00ydaromunics
JOJKEH 00J1a/1aTh CIEAYIONUMHU KOMITETECHITUSMHU:



Kon unnukartopa

Nuaukatop 10CTHKEHUS KOMIIETEHIUN

[TK-1 CniocoGen pa3pabaThiBaTh CTPYKTYpHBIE U (DyHKIIMOHAIBHBIE CXEMBI 3JIEKTPOHHBIX CUCTEM
Y KOMILJIEKCOB, TPUHIIUITHATBHBIX CXEM YCTPOMCTB C UCIOIB30BAHUEM CPEACTB KOMITBIOTEPHOIO

IMPOCKTUPOBAHMA,

IMPOBCACHUCM IIPOCKTHBIX pacucToB n TCXHHUKO-3KOHOMHNYCCKHUM

000CHOBaHHEM IPUHUMACMBIX PESIICHUHN

IK-1.1

PazpabaTpiBaeT 3CKH3HBIA IMPOEKT, BKIIOYAIONINI: BBIOOp CTPYKTYpPHOMH
CXEMBI 3JIEKTPOHHOT'O YCTPOWCTBAa WM CHCTEMBI IIyTEM COIOCTaBICHUS
pa3IMYHBIX BapUaHTOB M MX OLICHKM C TOYKH 3PEHMS TEXHUYECKUX H
HKOHOMHUYECKUX TpeOOBaHUM; paCCUMTHIBAET BCE HEOOXOAUMBIE TOKA3aTeNN
CTPYKTYPHOH CXEMBI 3JIEKTPOHHOI'O yCTPOMCTBA WM CUCTEMBI, B TOM YHUCIIE
IIOKa3aTesy KauecTBa; BbIONPAaeT 1 000CHOBBIBAET CXEMbI BCIOMOTaTENIbHBIX
VCTDOWCTB

[1K-1.2

HpOI/ISBOILI/IT TEXHUKO-3KOHOMUYECKOE 000CHOBAHHUE IMPUHATOT'O pCHICHUA C
pacu€TaMu ce0eCTOMMOCTHU YCTPOfICTBa U CTOUMOCTH €I'0 SKCILIyaTalluu;
CpaBHHBACT C aHAJIOTaMU 10 TCXHUKO-9KOHOMHNYCCKUM XaPAKTCPUCTUKAM




4. CTpPyKTYpa, 00bEM U coiepKaHue TUCHHUIIINHBI (MOIYJIs)
OO0mmast TpyTI0eMKOCTh AMCIUILIMHBI COCTaBisieT 3 3a4eTHbIX enuHul] 108 akan. gacos, B TOM

qHUCIIe:
— KOHTaKTHas pabora — 69,8 akas. yacos:
— aynuTopHas — 68 aka. 4acos;

— BHeayautopHas — 1,8 akan. 4acos;

— camocTosTenpHas padota — 38,2 akaj. 4acos;
— B (hopMe nmpakTuyeckoit moarotoBku — 0 akaj. gac;
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1. Paznen. 1. Mukpomporieccopsl
1.1 Bsenenue.
OcobenHocTH
ADKHTCKTY Db Brinmonnenue
P yp nmabopaTopHBIX
MHUKPOKOHTPOJIJIEPOB W3zydenne u
pabor.
crargapra Intel MCS-51. MOBTOPEHUE
1. 3HakoMcTBO €
Oo6mue 0COOEHHOCTH TEOPETHIECKOTO .
TIPABJISFOLIHX Mmarepuana o MHTCTPHPOBAMTHOH
zmlf)c OKOHTPOJUIEPOB 6 6 6 BceMpa3 enam oTanouHoi cpenoi | TK-1.1, TIK-
POKOHTPOIIICPOB. pasi ADsim812. Tpasuna 1.2
OnHOKpHCTANBHEIE JTACIUIUTAHBI,
3aIuCH MPOTPaMM Ha
cucteMbl cOOpa JTaHHBIX MOATOTOBKA K
o sI3pIKEe AcceMOutep.
cemeiicTBa ADuC8xx 71a00PaTOPHBIM
[IpaBuna 3anucu
MPOU3BO/ICTBA Analog paboTam.
. komanz. [IpaBuna
Devices. O61ue
3aIUCH TUPEKTHB.
XapaKTePUCTUKH
MHUKPOKOHBEpTEpa 6
1.2 Ba3oBas apXuTeKTypa
MHKpPO-poB cranmapra Intel
MCS-51. Beimonuenue u
Apudmernxo-oruueckoe Uzydenue u odopmiieHue
ycrpoiictBo. Hasnauenue MOBTOPEHHE 7Ta00paTOPHBIX
BBIBOJIOB ADuC812. TEOPETHIECKOTO pabor
Onwucanue KOHTAaKTOB Marepuana o 2. Opranu3anus
o MK-1.1, TIK-
ADuC812. OOmue 6 6 6 BCEM pasziesiaM BPEMEHHOM 19
CBeleHUsI 00 OpraHU3aliH JACIUTUTAHEI, 3aIePIKKH '
MOPTOB BBOJa-BBIBOJA. MOATOTOBKA K MPOTPaMMHBIM
AnpTepHAaTUBHBIC 1mabopaTOpPHEIM croco0oM B
¢byHKIMY. Cxema paboTam. MHUKPOKOHTPOJLIEPE
3JIeKTpUYecKas ADuC812.
TPUHITUTHATBHAS
MAaKeTHOM TUIATHI




Bremonaenne n

Uzyuenue u odopmiieHHE
MMOBTOPEHHE n1abopaTopHBIX
TEOPETUYECKOTO pabor
1.3 Apxurtektypa MaTepHaia mno 3. Beimonnenue K-1.1. TIK-
MUKPOKOHBEpTEpa 6 6 6 BCEM pazzenaM | apudMeTHIeCKUuX U o
1.2
ADuC812 JACHMILINHEI, JIOTHYECKHUX
MOJATOTOBKA K oreparui ¢
1ab0PaTOPHBIM JTBOUYHBIMU
paboram. MHOTO0aUTHBIMH
YHCIAMH.
Wzydenue n Brinonnenue u
1.4 OpraHuzanusi maMsTH
MMOBTOPEHHE odopmiieHHE
MHKpPOKOHBEpTEpA.
TEOPETUYECKOTO Tab0paTOPHBIX
Mamsre mporpamm (I13V). MATCDHANA [0 aGoT
TMamsare panseix  (O3Y). P P TK-1.1, IK-
6 6 6 BCEM pazzienam 4. dopMupoBaHue
Peructpel  cnernuanbHbIX S —— BDCMEHHOM 12
¢yukmmit (SFR). Perumcrp A ’ P
MOJTOTOBKA K 3aJIepIKKH C
cJI0Ba COCTOSTHUS
1ab0PaTOPHBIM HCTIONIb30BaHUEM
nporieccopa (PSW). .
paboTam. TaiiMepoB.
1.5 TaiimMepbI\CUETUHNKH.
TaiiMepbl/cYeTYHKH
MHKPOKOHTPOJIEpA.
Taiimepst 0 u 1.Peruct
P P Uzydenne u Brimonuenue u
pexuva - paGorel  T/C MOBTOPCHHE odopmIiieHNE
TMOD. Peructp p P
TEOPETHIECKOTO 7Ta00paTOPHBIX
ympasinenus | craryca MATEDHANA 110 aGor
taiimepa TCON. OO6mue P p TIK-1.1, K-
o 4 4 6 BCEM paszzaenam 5. UccnenoBaunue
CBelicHHsT O Taiimepe 2. 1.2
o JICIUTUTAHEI, PEXKUMOB PaOOTHI
Pexxumbl paboTh TaliMepoB
MOJATOTOBKA K YHHUBEPCAIBLHOTO
— _ cdernkos.  Jloruka JabOpaTOPHBIM | MpHUeMoTIepeiaTINKa
pabdoter T/C B pexume 0. 2?60T2FM p U AIIZQT)
Jloruka paborer T/C B P ’ '
pexume 1. Jloruka paboTbl
T/C B pexume 2. Jloruka
pa6ots! T/C B pexxume 3.
1.6 Cucrema npepbIBaHUi.
IlocnenosarenbHble
UHTEp(EHCHI
MHUKPOKOHTpOJUIEpa
ADUC812. UART mopr. B;’(’l?o"”;‘e::;e“
Peructp SBUF. Peructp Nzydenne u PMI
nmabopaTopHBIX
yIpaBJeHus/cTaTyca MIOBTOPEHHE aGor
pUeMoIiepeIaTInKa TEOPETUYECKOTO P
6. Uccnenosanue
SCON. CkopocTb MarepHaia 1no
pexumos pabdorer | TIK-1.1, [TIK-
npuema/mnepenadn 6 6 8,2 | Bcem pazmenam
aHaIoro-1uppoBoro 1.2
uHbOpMaIH gepe3 JACIUTUTAHEI,
. npeoOpaszoBates.
nocienosatenbHbiii UART MOATOTOBKA K
7. UcciiemoBanue
TOPT. 1ab0PaTOPHBIM
o CHCTEMBI
7. CTpyKTypa npephIBaHuUi. paboTam. .
A npepbIBaHUN
TOPUTM o6paboTku
MHKPOKOHTpOJIIEpA.
npepeiBaHus. Bo3moxHbIE
VCTOYHUKH  TPEPHIBAHUSL.
Cucrema IIpepbIBaHUs
MUKPOKOHBEpTEpa
HWroro no pazaeny 34 34 38,2
Wroro 3a cemectp 34 34 38,2 3a4ET
Hroro no nucnuminHe 34 34 38,2 3a4eT




5 Obpa3oBaTejibHbIE TEXHOJIOTHH

Jns  peanuzanuy  NPEIyCMOTPEHHBIX BUAOB  y4yeOHOW paboOThl B KadyecTBe
00pa3oBaTeNbHbIX TEXHOJOTMH B MPENOAaBaHUM  JUCHUIUIMHBL  «MHKPOIPOLECCOPBD»
UCIOJIb3YIOTCS TPAAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Jliisa popmupoBaHus 3HAHUN 10 JUCHUILIUHE MPETyCMOTPEHbI: 0030pHbIE JEKIIUU — IS

CUCTCMATHU3allU W 3aKPCIJICHUSA 3HAaHUK 11O JUCIHHMITIIINHE, HHq)OpMaHHOHHBIG — A
O3HAaKOMIJICHH CO CTaHAapTaMu U CHpﬂBO‘IHOﬁ HH(bOpMaHHeﬁ, JICKOMKW BU3yalIU3allun — IJIA
HarjisiiHoro mpeacTaBJICHUA croco6oB pemiceHusd 3aaadv, Hp06HeMHaSI - JJIA  Ppa3BUTHUA

UCCIIEIOBATEILCKUX HABBIKOB ¥ U3yUEHHS CIIOCOOOB PEIICHUS 3a/1a4.

JUis  OCBOGHHMSI JUCIUIUIMHBI TPEIyCMOTPEHBI WHTEPAaKTUBHBIE 3aHATUA. Bce
NPaKTUYCCKUE 3aHSTUS 0 Pa3/ielny MPOBOMIATCS B MHTEPAKTUBHOW (OpME M TMPEAINoararoT
myOJIMYHBIC BEICTYIUICHHUS M 00CyXJIeHUs, B paMkax HHTEPaKTUBHOTO 00yYEHUS MPUMEHSIOTCS
IT-meTonpl  (KMCIONB30BAaHWE  CETEBBIX  MYJbTHUMEIUWHBIX  YYCOHHMKOB  pPa3paOOTYMKOB
MPOrPaMMHOTO  OOECIICUCHHS, DJICKTPOHHBIX O00pa30BaTENbHBIX PECYpPCOB TIO0  JTaHHOU
JMCIUIIMHE; COBMECTHAsI paboTa B MaJIbIX Tpymimax (2-3 cTyaeHTa) —-MHIUBHIyalbHOE 00ydeHHE
Y KOMaHHas padora.

6 YueOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeIbHOH PadoThl 00yYarOIIMXCst
[TpexncraBneno B npuioxeHun 1.

7 OueHOYHBIE CPeACTBA /1JIsl IPOBeeHHs POMEKYTOUHOI aTTeCcTAlUN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEepaTypa:

1. CkBopuos, C. B. Opranuzanus MUKpPOIIPOLIECCOPOB M MUKPOIPOLIECCOPHBIX CUCTEM :
yuebnoe nocobue / C. B. CkBoprios, B. 1. Xprokun. — Pszans : PIPTY, 2018. — 80 ¢. — Texker :
3IEKTPOHHBIH // Jlanb : 3NIEKTPOHHO-OMOIMOTEeYHas cucTema. — URL:
https://e.lanbook.com/book/168254 (mata obOpamenus: 25.08.2022). — Pexxum goctyna: s
aBTOPH3. MIOJIb30BATEINIEH.

0) lonoHuTeEIBHAS TUTEPaTypa:

1. Koneno JI.LA. TexHonorus M KOHCTPYKIHS MHUKPOCXEM, MHKPOIPOLIECCOPOB H
MHUKPOCOOPOK [DNeKTpoHHBIH pecypc]. — M.: uznmatenberBo «Jlauby», 2009. — 400 c. — Pexxum
nocryma: https://e.lanbook.com/reader/book/192/#1 . — 3aru. ¢ akpana. - ISBN: 978-5-8114-0766-
8

2. KouykoBa O.A., Ycaras T.B., Ycarsiit JI.}O. DnekTpoTexHUUecKre YEPTEKH U CXEMBI:
yuebnoe mocobue / O. A. Kouykona., T.B. Ycaras, I.10. Ycatsiid. - Marauroropck: M3a-Bo
MarnuToropck. roc. Texs. yu-ta um. I'. . Hocoga, 2016. - 68 c.

3. Hemommusimuii, O. B. IIpoexkTupoBaHHe CEHCOPHBIX MHKPOIIPOIECCOPHBIX CHCTEM
ynpaBneHus: [DnekTpoHHblii pecype] :Monorpadus / O. B. Henomusimmii, E. A. Beiicos. -
Kpacnosipck: Cubupckmii  penepanpubiii  yH-T, 2010. - 149 c. — pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=6047 - 3arx.c skpaHa.

4. Jlesuukuii, A. A. IlpoextupoBanue MukpocucteM. [IporpamMMmubie cpeacTBa
obecrieuennss CAIIP [DOnextponHslii pecypc] : Yueb. mocobue / A. A. Jlesunkwmii, I1. C.
Mapunymkusa. - Kpacnosipck @ Cu6. demep. yn-t, 2010. — 156 c. — pexum npocrymna:
http://e.lanbook.com/books/element.php?pll_id=6046 - 3arm.c sxpaHa.

5. laneniepun M. B. Dnextponnas texuuka: Yueouuk / M.B. NanbnepuH. - 2-€ u3 ., ucmp.
u nont - M - T AOPVM- HUTT Uacdna-M 2012 -23K2 ¢

B) MeToanyeckne ykazaHus:
1. borayenkos, A. H. LlugpoBsie ycTpoicTBa U MUKPOITPOIIECCOPHI | METOAMYECKHE



ykazanust / A. H. BorauenkoB. — MockBa : PTY MMUPDA, 2022. — 77 c.— Tekcrt:
SIIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-OMOIHOTeUHAS cucTema. — URL:
https://e.lanbook.com/book/240125 (mata obOpamenus: 25.08.2022). — Pexxum mocryna: s
aBTOPU3. I10JIb30BATEIICH.

2. bpaxxaukosa, E. B. ApXuTeKkTypa npoueccopoB 1 MUKPOIIPOIIECCOPOB : METOIHYECKUE
ykaszanusi /| E. B. BpaxuukoBa. — Mocksa . PTY MUPDA, 2021. — 36 c.— Tekcr:
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:
https://e.lanbook.com/book/218396 (mata obOpamenus: 25.08.2022). — Pexxum poctyna: s
aBTODH3. TI0JIH30BATEIICH.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieueHune

Haumenoanue [10 Ne norosopa Cpox aeicTBus JTUIIEH3UN
MS Office 2007 Ne 135 oT 66CCPOMUHO
Professional 17.09.2007 P
7Zip cBOOOTHO 0eccpoyHO

3J'IeKTp0HHBIe IIJIaKaThbl

0 Kypcy
" ABTOMaTHU3UPOBAHHBI 11-903-13 or

€ CHCTEMBL YNPABICHAA | ) ne'n 1 2 06eccpouHo
Ha OCHOBE

MUKPOTIPOIIECCOPHBIX

TEeXHOJIOTHUI"

Arduino CBOOOIHO 0EeCCPOUHO
FAR Manager CBOOOIHO OECCPOUHO

HpO(l)eCCI/IOHaJII)HbIe 0a3bl JAHHbIX I/Il—[q)OpMaIll/[OHHble CIIPaBOYHLIC CUCTEMbI

HazBanue kypca Cchlika

OneKTpoHHas 0aza  HEepUOANYECKUX

n3naauii East View Information Services, https://dlib.eastview.com/

Hamwmonansnas UH(OPMaIIMOHHO-
aHanutuueckas cucrema — Poccuiickmii|URL: https:/elibrary.ru/project_risc.asp
nHIeKkCc HayyHoro rmruposanug (PUHII)

ITouckoBas cucrema Axanemus Google

(Google Scholar) URL.: https://scholar.google.ru/

Nudopmannonnas cucrema - Equnoe okHO

URL: http://window.edu.ru/
JOCTVYIIa K I/IHd)OpMaI_II/IOHHBIM pecypcaM

denepasibHOE rocyJJapCTBEHHOE
orokeTHoe  yupeskaenne «®Denepansubiii|URL: http://wwwl.fips.ru/
UHCTUTYT TPOMBIIIITIEHHON
Poccuiickas I'ocynapcrBennas

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

DnekTpoHHBIE  pecypchbl  Ooubnmoteku|https://magtu.informsystema.ru/Marc.html?locale=r
MI'TY um. .. HocoBa u

YHuBepcurerckas nHpopMaloOHHas

cvcrenia POCCIIS https://uisrussia.msu.ru

9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTLITHHBI (MOLYJIs1)

MaTCpI/IaJIBHO-TeXHI/I‘-IGCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:



Tun u HazBanue ayautopur OCHalIEHUE ay IUTOPUH

KowmmbrloTepHsle  kiaccel  yHUBepcUTeTa  [lepcoHanbHBIE  KOMITBIOTEPHI  CO
CHEIHUATH3UPOBAHHBIM IIPOTPAMMHBIM 00ECIICUCHHEM.

J1Jist 9TeHUS TEKINI: TOMEIICHHE U TEXHUYECKHE CPECTBA ISl IEMOHCTPAIIMH IPUMEPOB
U CIIOCOOOB MTPOEKTUPOBAHHUS, BUACO (PHIILMOB U ITpe3eHTaIMi. MyIbTHMEIHITHOE 000pyI0BaHHE
(ayn. 460, 365).

CrienraaM3upOBaHHbI KOMITBIOTEPHBIH Kitacc (nabopatopust 343) 5 KOMIUIEKTOB
otiamounbix miat Triscend TE512S32 ¢ Gnokamu nutanust + 5 B 0,5 A, 5 kommnsrotepos ¢ O3Y
He meHee 512 Mb, mo6oi HY rereparop, AByXKaHaIBHBIN OCIuLIOTpad ¢ pa3BepTKOi HE MeHEee
0,2 MKC, M3MEpUTEIh YaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecrieuenue Triscend FastChip,
nporpammsl Juist pacdera kodddumuentos GuibtpoB KUX 1 BUX.

Ayautopun IS CAMOCTOSITENTEHOW pa0OThI: KOMITBIOTEPHBIC KJIACCHI; YATATBHBIC 3aITbI
oubmorexku Ilepconanpupie komubioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET U ¢
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO CPEAy YHHUBEPCHTETA

[Tomemenne Uit  XpaHeHUs H  NPOPHIAKTHUECKOIO OOCIY)KMBaHHS  y4eOHOIO
00opyI0BaHUsA

Cresutaxu g XpaHSHHs y4eOHOT0 000py T0BaHUS.

[xadw! a4y XpaHeHUS YIeOHO-METOINICCKOM JOKYMEHTAIUH, y9eOHOro 000py10BaHUs
1 y4eOHO-HaIJISITHBIX TOCOOUH.



[Tpunoxenue 1

6. YueOHO-MeToAMUYecKOe o0ecnedeHUEe CAMOCTOSITeIbHOH pPadoThl 00Yy4YarOUIUXCS.

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.

OcHoOBHast yacTh 3aJaHUil BBIIOJIHAETCS Ha 3aHaTusX. CamocrosATenbHas paborta
MpeayCMaTpUBACT:

- MOATOTOBKY K 3aHATHSM, M3Y4YEHHE HEOOXOAMMBIX pa3JIelOoB B KOHCIIEKTAaX, yU4EOHBIX
OCOOMSIX U METOJMYECKUX YKa3aHUsSAX; padoTa co CIIpaBOYHOM JIUTEPATypOi

- UCTIPaBJICHUE OMIMOOK, 3aMedanui, ohopmiIeHHE JTa0OPATOPHBIX PabOT.

CamocrtosiTeibHass padoTa B XoJe ayJAMTOPHBIX 3aHATHN IPEANONAracT: U3yuyeHUe U
IOBTOPEHHE TEOPETUYECKOr0 MaTepuaja IO TeMaM JeKIUH (1Mo KOHCIeKTaM M ydeOHOH
JAUTEpaType, MeTOAMUYECKUM YKa3aHUSIM), peIlieHHE 3a/1a4, BBINOJIHEHNE HHANBUYaIbHBIX padoT.

CamocrosiTesibHAas pad0Ta MO KOHTPOJIEM MPeNnoJaBaTes PE/noaraet MoroToBKy
KOHCIICKTOB M BBIITOJIHCHHUC HeO6XOI[I/IMI)IX PacucToB 1O pasaciaM JUCHUIUIMHBI, pCHICHUC H
IpOBEpKa MpernoiaBaresieM 3a/1a4, JJab0paTOPHBIX paboT, paboTa ¢ METOIMYECKON JINTEPATypOH,
MOJITOTOBKA K 3a4ETy.

BueaynuTopHas camocTosiTeJIbHAsi padoTa CTYJEHTOB IIPEANONAracT IOATOTOBKY K
7a00paTOPHBIM 3aHATHSIM, IIOATOTOBKY K KOHTPOJBHBIM pa0oTaM, BBINOJHEHHE 3a/aHUil
(;1rabopaTOpHBIX PaboT), MOATOTOBKY K 3a4eTy; U3yUeHHE HEOOXOJUMBIX Pa3/ieioB B KOHCIIEKTaX,
y4eOHBIX MOCOOMSIX M METOAMYECKHX YKa3aHMsX; paboTa CcO CIPAaBOYHON JHUTEpaTypoOu,
UCIpaBJieHUE OIIMOOK, 3ameudaHui, odopmieHue padboT; paboTy ¢ KOMIIBIOTEPHBIMU
rpaguyeckuMy TaKeTaMd M 3JIEKTPOHHBIMU YyuYeOHHMKaMHU pa3paOdOTUMKOB MPOTPaMMHOIO
o0ecrieyeHns Mo AUCIATUINHE.

ITo nanHO# AMCHMNIMHE MPETYCMOTPEHBI Pa3InYHbie BBl KOHTPOJIS Pe3yabTaTOB
00yuYeHusi: mexywutl KOHTPOIh (KEeHenelbHas MPOBEPKA BBIMOJHEHUS 3aJaHUN M pabOTHI C
y4eOHOU JUTEPATypoO), nepuoouyeckuii KOHTPOIIb (J1abopaTopHbIE PabOTHI) MO KAXKIOH Teme
TVICIIATUTHHBL, NPOMeNCYMOUHbli KOHTPOJIh B BUJIE 3a4eTa 6 cemectpe.

Tembl (pasgesnbl) Bua camocTosaTenbHow paboTbl dopmbl
KOHTpOIS
AVCUMNINHBI
MoAroToBKa K IEKLMOHHBIM U MpoBsepka u
BBenenue. nabopaTopHbIM 3aHATUAM. BbinosHeHWe | 3awuTa
OcobeHHocTH n odopmneHune nabopaTopHbix paboT no NabopaTopHbIX
- | Temam:

APXUTEKTYPbl MUKPO pabor. 3auer.
poB cranaapta Intel .
MCS-51 1. 3HaKOMCTBO C HMHTETPUPOBAHHOU

OTJIAIOYHON cpenou ADsim&812.




ba3oBas apxurektypa | IIpaBuwia 3amucu nmporpaMMm Ha si3bIKE
MHKpPO-pPOB cTanaapra | Accem6uep. IlpaBuiia 3anucu KoMaH[.

Intel MCS-51 [IpaBuna 3anucu TUPEKTUB.
A 2. Opranuzanus BpPEMEHHOM
PXUTEKTYpa
3aJIepKKH MPOrPAaMMHBIM CIIOCOOOM B
MHMKPOKOHBepTepa ADUCS12
ADUCS12 MHUKPOKOHTpOJLIepe .

3. BommonHenue apupMeTHYECKHX U

Oprannsaunﬂ nmamMsiTu JIOTHYECKUX onepaunﬁ C JBOMYHBIMH

MHKPOKOHBepTepa MHOT'00aWTHBIMU YMCIIAMH.

Taiimepbi\caeranku 4, dopmMupoBaHUE BPEMEHHOM
3a/ICPKKU c HCI0JIb30BaHUEM
TaiiMEepOB.

5. HccnenoBanue pexuMoB pabOThI
YHHUBEPCAIBHOIO IPUEMOIIEPENATYNKA
(UART).

6. HccnenoBaHue pexuMOB pabOThI
aHAJIOTO-TIU(PPOBOTO
npeodpaszoBaress.

7. Uccnenosanue CUCTEMBI
IIPEPBIBAHNI MUKPOKOHTPOJLIEPA.

Cucrema npepbiBaHuil

TeMbl J1a00paTOPHBIX PadoT:

1. 3HaKOMCTBO C WHTETPHPOBAHHOW OTIHamouHON cpemoir ADsim812. IlpaBuna 3amucu
nporpaMMm Ha s3bike AccemOnep. IlpaBuna 3anucu komasn. I[lpaBuna 3ammcu AUPEKTHB. 2.
Opranu3zaiys BpeMEHHON 3aJIep>KKU TPOrPaMMHBIM CIIOCOOOM B MUKpOKOHTpoiiepe ADuC812.

3. BoinonHeHne apupMeTHYECKUX U JIOTHUECKUX OIepaluii ¢ TBOMYHBIMU MHOTOOAUTHBIMU
YHUCJIaMHU.

4. ®opMHpOBaHHUE BPEMEHHOM 3aJIEPIKKH C UCIIOIb30BAHUEM TaliMEPOB.

5. UccnenoBanue pexxMMoB paboThl yHUBepcalbHOTO puemonepenatanka (UART).

6. VccaenoBanue pexxuMoB pabOThl aHATIOTO-IIU(PPOBOro IpeoOpa3oBaTes.

7. ccnenoBaHue CUCTEMBI TPEPBIBAHUA MUKPOKOHTPOJLIEPA.

MeTtoauueckmne peKomeHaauuUu ANA CTYAEHTOB K na60paTopr|M 3aHATUAM

1. Vcareni JI.FO. Onucanue nHTErpupoOBaHHON OTIAJOYHOMN Cpebl I MUKPOKOHTPOJLIEpA
ADuCB812. Meroanueckas pazpabotka. - Maraurtoropck, 2005. — 32 c.

2. Ycarsiii [I.IO CnipaBoyHHK 11O cUCTEMe KOMaH]I MUKPOKOHTpOJIepoB cranaapra Intel MCS-
51. - Marnuroropck, 2010.



Ilpuno:xenue 2
7 OLleHOYHbIE CPEJCTBA /1A MPOBEICHUA IIPOMEKYTOYHOI aTTeCTalu

MpomeKyToYHas aTTecTauma UMeeT Le/ibio ONPeaenTb CTeNeHb SOCTUNKEHWA 3anNaHMPOBAHHbIX
pe3ynbTaToB 006yYeHUs No gucuuniavHe (Moaynio) 3a onpeaeneHHbli nepuog obydeHus (cemectp) u
MOXeT MpoBOAMTLCA B ¢GOpme 3a4yeTa, 3ayeTa C OLEHKOM, 3K3ameHa, 3alMTbl KypCOBOrO MPOEKTa
(paboTbl).

[aHHbIN pa3gen cocTouT Ux ABYX NYHKTOB: a) MNnaaHMpyemble pe3ynbTaTbl 00y4YeHUs U OLEeHOYHbIe
CpeacTBa Ana NpoBefeHus NMPOMEXKYTOYHOM aTTecTaumun. 6) Mopagok npoBeaeHUA NPOMENKYTOYHOM
aTTecTaumm, nokasaTenun u KpUTepmm oLeHMBaHUA.

a) MnaHupyemblie pe3ynbTaTbl O06y4YeHMA U OLEHOYHbIE CpeacTBa ANA NPOBEAEHUA

NMPOMEKYTOYHOM aTTeCTAllUM:

Kon
WHIUKATOP
a

WNHnukaTop 1OCTHKEHUS
KOMIIETEHI[UHA

OrneHOYHBIC CPEICTBA

IIK-1: ciocoOHOCTBHIO CTPOUTH MpoOCTeiilne (pu3ndyeckne 1 MaTeMaTHYeCKHe MOIeTH
npudopoB, cxeM, YCTPOHCTB M YCTAHOBOK 3JIEKTPOHUKH H HAHOIJIEKTPOHUKH
Pa3IU4YHOr0 (PYHKIMOHAJBHOI0 HA3HAYECHHUS, a4 TAKIKE MCII0JIb30BATh CTAHIAPTHbIE
NPOrpaMMHbI€ CPeACTBA X KOMIIBIOTEPHOI0 MOJAEJIMPOBAHMS

YCTPOMCTBA WUJIA CUCTEMBI
myTemM COIIOCTAaBJICHUSA
pa3JInuYHbIX BApUAHTOB U
ux OLCHKU C TOYKHU
3pCHHA TCXHUYCCKUX U

T[1IK-1.1: Pa3pabarbiBaeT 3CKU3HBIN Bomnpocsl 111 NOATOTOBKH K 3a4eTy:
MPOEKT,  BKJIFOYAIOTUI: 5
o Hazosur i BbI a aluu
BBIOOP CTPYKTYpPHOH 30BHTC croco Apec Hv
MukpokorBeprepa ADUC812 u Hapucyiite
CXEMBI ANIEKTPOHHOTO

rpa¢ myTei nepegauu 1aHHBIX.

Crnoxute 1Ba ABOMYHBIX MHOTIOOANTHBIX
gyucna. O0a craraeMbIX pPacHoJIOKEHBI B
PE3UICHTHON MaMsITH JaHHBIX, HAUMHAS C

Miagaiero agapeca. PCSyJIBTaT IIOMCCTHUTC B
R2.

HazoBure CIOCOOBI ajipecaluu
HKOHOMHUYECKUX
5 . MukpokoHBeptepa ADUC812 u koMaHIBI
TPCOOBAHMIIL, nepeaayy JaHHbIX.
pacCcunThIBACT BCC Opranu3oBath MIOCTIEIOBATETIHHY O
HEOOXOTMMBbIE nepefayy JOaHHBIX W3 aKKyMyJsiTopa Ha

MOKa3aTelIl CTPYKTYPHOU

HYJIEBOM BBIBOJ IMOpTa 2, a Ha HYJIEBOU
BBIBOJI TOpTa 3 MHBEPCHOE 3HAYCHUE.

CXEMBbI ANEKTPOHHOTO
YCTPOHCTBA WITH CHCTEMBI, [lepemaya  BBITOJIHAETCS ~ MJIQJIITAMHU
OuTaMu BIIepes.
B TOM YHUCJIE IMOKa3aTelu
HazoBure olOrmme XapaKTePUCTHKH
KauecTsa;  BHIOMpacT 1 COBPEMEHHBIX  MHUKPOKOHTPOJUIEPOB U
000CHOBBIBACT CXCMBI cucteM cOopa  JaHHBIX  CEMeEHCTBa
BCIIOMOTaTEIIbHBIX ADuC812.
YCTPOMCTB Hanummre IporpaMmy OKU/IaHUS

«OTPHIIATETHHOTO» UMITYJIhCA CUTHAJIA TIPU
MOAKIIOUYEHNH JaTdyhka K 3-My BBIBOJY




Kon
WHJIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

10.

11.

12.

13.

14.

15.

nopta 1, mpU yCIOBUM UYTO HaYyalbHOE
COCTOSIHME BXOJ[a — €IUHUYHOE.
CtpykTypHas OpraHu3aIus
mukpokonBeprepa ADUCS812. (nazoBute
o0miye XapakTepUCTUKHM W  HapHUCyHTe
(YHKIIMOHATILHYIO CXEMY)

[Toacuurarsb KOJIMYECTBO
«ITOJIOKHUTEILHBIX) HUMITYJILCOB
NOCTYMAIIMX Ha BXox 3 mnopra 2.
Pesynbrar coxpanuts B RO 6anka 2.
Pacckaxute 00 opranmzamuun  O3Y
mukpokonBeptepa ADUC812. Hapucyiite u

MOSICHUTE MIPOrPaMMHYO MoOJieJh
ADuC812.

Hanummre mnporpammy dopmupoBaHus
MEePUOIUYECKOTO YIPAaBIISIOLIETO

BO3/IeiicTBHS (MeaHIp) Ha 2 BBIBOJE MOPTa
3.

Pacckaxxute 00 opranmzamun I3V
MukpokonBeprepa  ADuC812 u
perucTpax CrenuantbHOro Ha3HAYeHUsI.
Pacckaxkute o perucrpe ciaoBa COCTOSIHUS
poueccopa.

[Monyuuts  MaccuB w3 255  Oailt
HepelaHHbIX BHEIIHUM YCTPOMCTBOM depe3
UART mopT ¥ mOMECTUTh 3TOT MAacCHUB B
HaMsTh JIaHHBIX MCIIOJIB3YS KOCBEHHYIO
aapecanuio. (ckopoctb pabdoter UART
1200 6uTt/c)

PacckaxuTe 06 opranuzamuu mopToB BBOAA
— BbIBOJIa MHKpokoHBepTrepa ADuUC812.
(oOmue CBEJICHUS, aTbTEPHATUBHBIC
GyHKITUN)

Beraucnute Bpemst 3a1ep>KKH B CIIETYFOTIEH
MOJITPOTpaMMe MPH 4acToTe pe3oHaTopa 12
MIn:

DELAY:

MOV R7,#200
DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1




Kon
WHJIUKATOP
a

NHnukaTop JOCTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

RET

Pacckaxkute o pexumax paboThl TaiiMepoB
— CYETYMKOB MUKpoKoHBepTepa ADUC812.
[osicaute noruxy padotsl T/C 0 B pexume
0.
[Mosicaute nmoruky padoter T/C 0 B pexume
1.
[Mosicaute nmoruky padoter T/C 0 B pexume
2.
[Mosicaute nmoruky padoter T/C 0 B pexume
3.
Pacckaxure 0 IIOCJIEI0BATEIIbHBIX
uHTepdeiicax MHUKPOKOHBEpTepa
ADuUC812. Oco0eHHOCTH U  PEXKHUMEI
paboThl MocieA0BaTENLHOIO HHTepdeiica
UART.
Ilosichute pexumsl 0 u 3 paboThl
nocnenosarenabHoro nurepdeiica UART.
Ilosichute pexumsl 1 u 2  paboThl
nocnegosarenabHoro nurepdeiica UART.
CkopocTb npuema/nepesadn UHpopMauu
yepe3 mnocnenoBarenbHbll UART  mopr.
Peructpsl ynpaBJIeHUs/CTaTyca
IpreMoIiepe1aTunKa.
Cucrema npepplBaHMsI MUKPOKOHTpOJIIEpA
ADuUC812 (cxema mpepbIBaHUs, TaOIUIA
BEKTOPOB  IPEPBIBAHUN,  NPHOPUTETHI
MIpepbIBaHMil).
BrruncnuTh Bpems 3a1€p>KKH B CIIEAYIOIIEN
MOANpPOrpaMMe MpPH YacTOTe pe3oHaTopa
11,0592 MI'u:

DELAY:

MOV R7,#200

DLY1: MOV R6,#229
DINZ R6,$

DINZ R7,DLY1

RET




Kon
WHJIUKATOP
a

WNHnukaTop 10CTHKEHUS
KOMIIETEHIINHU

OneHouyHble CpeacTBa

27. Ctpykrypa
Peructpsl
JTAHHBIX.

28. 3anoMHUTL BO BHENIHEH ITAMITH JaHHBIX
COJIep’)KUMOe  perucrpoB  Oanka 2.
HavallbHBIHN aapec BHemHed mamsatu S000h

29. Ctpyktypa wu xapakrepuctuku AILIIL
Bo3moxHoctn  paboTBl ¢ BHEIIHEH
NaMAThIO ITPH IToMoIIH KoHTposuiepa DMA.

30. Ilepenate conepxumoe 0ydpepa UART B
namsaTh JIaHHBIX MCIONB3YsI KOCBEHHYIO
ajipecaruio.

31. Pexumsbl paboThl u
ynpasienusi/craryca ALIL.

32. Ilonyuutb MaccuB U3 5 GalT mepenaHHbIX
BHEIIHUM ycTporcTtBoM uepe3 UART nopt
U TOMECTHTh JTOT MAacCUB B THaMsiTh
TTAHHBIX UCTIONB3YS KOCBEHHYIO
anpecanuio. (ckopocts paborel UART
IIPOU3BOJIbHAS)

33. Buasl anpecanyu 1 KOMaHAbl BETBICHHUS.

34. Hamwmmute porpaMmy OXKUJTaHUS
3aMbBIKaHUS KOHTAaKTa JaTYMKa C BbLIaueit
noruyeckoi 1 Ha BeIBOJ 1 mopTa 3.

35. Buasl aapecani ¥ KOMaHIbI OHUTOBOTO
poreccopa M JJOTHUECKUE KOMaH/IbI.

36. Hanumure IporpaMmy OKHJaHUS
pa3MbIKaHUsI KOHTAKTa JIATYMKA C BBIAaUeH
norunyeckoi 0 Ha BeIBOJ 3 mopTa 1.

u xapaxkrepuctuku  AllIL
yOpaBlICHUS U  PETUCTPHI

pErucTphI

T1K-1.2:

[Ipou3BOAUT  TEXHUKO-
HKOHOMUYECKOE

000CHOBaHUE TPUHATOTO
pelieHuss ¢ pacyeTamu
ce0eCTOMMOCTH

YCTPOMCTBA U CTOMMOCTH
€ero JKCIUTyaTaluu;
CpPaBHMBAeT C aHaJoramMu
o TEXHUKO-
AKOHOMHUYECKUM

XApaKTCPpUCTUKaAM

[ToaroroBieHHbIe 1 OPOPMIICHHBIE TaOOPATOPHBIE
paboTHI.

3ammuTa 1a60paTOPHBIX padoT.

Tembl 1a00opaTOpHBIX padoT:

I. 3HakOMCTBO C  HMHTEIPUPOBAHHOMN
otnanouHoi cpenoit ADsim812. IlpaBuna 3ammcu
nporpaMMm Ha sizbike AccemOnep. IIpaBuia 3anucu
komana. IlpaBuna  3ammem  gupekTuB. 2.
Opranuzanysi BpeMEHHOH 3aJ€P>KKH TPOTPaMMHBIM
crioco0oM B MUKpoKoHTposiepe ADuC812.

3. BrmonHeHne — apudMETHYECKHX U
JIOTUYECKHUX ornepanuit c JIBOMYHBIMU
MHOT00aMTHBIMU YHCIIaMHU.

4. ®opMupOBaHHE BPEMEHHOM 3aJEPKKU C
HCIIOJIb30BAaHUEM TaiMEPOB.

5.  Hccunenosanue

PSKUMOB  pabOThI




Kon

MHIMKATOP | Iy nykaTop JOCTHIKEHHS 0
LICHOYHLIE CPEICTBA
a KOMIICTEHIIUHA "

yHuBepcansHoro npuemornepeardrka (UART).

6. UccnenoBanue pexxuMoB pabOThl aHAJIOTO-
nudposoro nmpeodpazoBaress.

7. MHeccnepoBaHue CHCTEMBI IIPEPBIBAHUN
MUKPOKOHTPOJLIEPA.

0) ITopsinok npoBeeHusi NPOMEKYTOUHOM aTTeCTALMH, IOKA3aTEJH U KPUTEPUH
OLICHUBAHMSA:

IIpomexyTouHast arrecTanus N0 JUCUUILIMHE BKIFOYAET TEOPETUYECKUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUSI 00YYarOIIMMUCS 3HAHUH, U IPAaKTUYECKUE 3a/1aHus,
BBISBJISIFOIIME CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BJIa/IEHUH, POBOJIUTCS B JOpME 3aUeTa B
KOHIIE Ka)KJI0r0 CeMecTpa.

Meroanueckue yka3aHus JJIs MOATOTOBKH K 3a4€Ty: JUIS OATOTOBKH K 3a4€Ty CTYJICHT
JIOJKEH OCBOMTH BCE U3Y4aeMble TEMBI, B TOM YHCJIE€ U OTBEACHHBIE JUIsI CAMOCTOSATEIBHOTO
M3YYEHUs], BHIIOJHUTD U CAATH BCE Ipa)UyeCcKue JINCTHI U BBIIIOJHUTH BCE KOHTPOJIbHBIE

paboTHL.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTA:

— «3a4YTeH0» — OOYYAIONIUICS AEMOHCTPUPYET BBICOKUM YPOBEHH CPOPMUPOBAHHOCTH
KOMIIETSHIIN, BCECTOPOHHEE, CHCTEMaTH4YeCKoe W TIIy0OKoe 3HaHWe YYeOHOro MaTepuaina,
CBOOOJIHO BBITIOTHSET TPAKTUUYECKHE 3a/laHusl, CBOOOIHO OMEpUPYET 3HAHUSIMHU, YMEHUSIMH,
MPUMEHSET UX B CUTYAILMSIX MMOBBIIIEHHOW CIIOKHOCTH.

— «He 32aYTeHO0» — 00YJaIOIUIAC TeMOHCTPUPYeET 3HaHus He 6omee 20% TeopeTuuecKoro
MaTepuana, JOMyCKaeT CYIIECTBEHHbIE OITHOKHU, HE MOKET TOKa3aTh MHTEIJUICKTYyalbHbIS
HaBBIKH PEIICHUS MTPOCTHIX 3a/1a4.



