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CTpyKTypa U coep:KaHue TUCHHUIINHBI

1. Hean u 3a1a4u TUCUMILUIUHBI, €€ MECTO B Y4eOHOM mpouecce

Ilens wm3ydeHus IUCHUIUIMHBI — (O3HAKOMHUTH CTYACHTOB C OCHOBAMH
ApPXUTEKTYPhl MHUKPOKOHTPOJUIEPOB M MHKPOIPOIIECCOPOB, TMPUMEHIEMBIX B
npubopocTpoeHnr. Hay4unTh NpUMEHSITh, NPOTPAMMHPOBATH M OTJIAKHUBATH
MHUKpomnporieccopel Ha 0a3e cpemHero cemerictea PIC  ¢dupmer  Microchip,
MukpokoHntposuiepo Atmel Ha mardpopme Arduino u mukpomporieccopoB STM32
c sapom Cortex M3 B 3amadax IPOEKTUPOBAHUS MPHOOPOB M H3MEPUTEIIHHBIX
ycrpoiictBax.. CTyIeHTaM B paMKaX JJaHHOTO Kypca OyIeT IPe/I0KEHO BBIITOJIHATh
pa3paboTKy IPOrPaMMHOTO obecrniedeHus MUKPOKOHTPOJIICPOB B
MHTETPUPOBaHHBIX cpeax nporpammupoBanus Arduino IDE, MPLAB, PICC, Keil
uVision u IAR.

JlanHbie cpeapl MPEAOCTaBIsIeT IOJIb30BATENI0 HAOOp CpPEACTB  JUid
HANMCAHWSI U OTJIAJKU KOJA MPOTpaMM JUII MUKPOKOHTPOJIJIEPOB Ha OCHOBE sijipa
ARM7, ARM9, Cortex M3 u apyrux.

3amaun:

-M3y4YCHUE  APXUTEKTYphl W  TPUHIUIOB  JEHCTBUS  THIIOBBIX
MHUKPOKOHTPOJIJIEPOB U MUKPOIIPOIIECCOPOB;

-M3y4YCHWE  HA3HAYCHUS W TUIOBOTO  IMKIA  IPOCKTHUPOBAHHS
MUKPOIPOLIECCOPHBIX CUCTEM;

-M3y4YE€HUE CTPYKTYPHI, XapaKTEPUCTUK U (DYHKIIMOHAIBHBIX OCOOEHHOCTEH
nporieccopoB cemerictBa PIC16F8**, ATmega328, stm32F1**;

-M3y4YCHUE S3BIKOB MporpaMMupoBanus accembiuep u C, MpUMEHHUTEIHHO K
MuUKponporieccopam pupmbl Microchip u mukponporeccopam Ha 6ase spa
Cortex M3;

-U3y4eHNe HWHTETPUPOBAHHBIX cper mporpammupoBanuss MPLAB, PICC
Arduino IDE, Keil uVision u IAR;

-MIOJTy4YE€HUE TPAKTHYECKMX HABBIKOB TPOTPAMMHUPOBAHHS U OTJIAJIKH
MPOTPaMMHOT0 00€CTICUEHUSI.

-M3y4YCHWE  HA3HAYCHUS W TUIOBOTO  IIMKJIA  MPOCKTHUPOBAHMS
MHUKPOIIPOIIECCOPHBIX CUCTEM,

-M3y4YC€HUE UHTETPUPOBAHHBIX CPEJ] IPOTPAaMMHUPOBAHUS

-IIOJTY9YCHHE TPAKTUYCCKUX HABBIKOB IMPOTPAMMHUPOBAHHUS W OTJIAJKA
IIPOTPAMMHOT0 00eCTICUCHHUS.

2. Mecto mucnumiaudbl B cTpykTrype OOIl BO. TpeGoBanus K
pe3yJibTaTaM OCBOCHUS COJEPKAHMSA AU CHUTIIUHBI

Hucrummaa  «Mukponporieccopsl B MpuUOOpax» OTHOCUTCS K MOIYJIIO
poheCCUOHANIBHBIX JUCIUTLUINAH.

HeoO0xoaumMbIMu yCIIOBUSMU 1711 OCBOSHUS TUCIIUTUIMHBI SIBJISTFOTCSI:

3HaHMS OCHOB BBICIIEH MaTeMaTHKH, 0a30BbIX OCHOB HH(OPMATUKH U
MIPOTPaMMHUPOBAHUS, OCHOB 3JIEKTPOHUKHU BBIYUCIUTEIBHBIX YCTPOMCTB.

ConepxaHue  IUCHMIUIMHBI ~ SIBJIAETCS.  JIOTUYECKUM  MPOJOJIKEHHEM
COEpKaHMs JUCUUIUIMH BbICIIAs MaTEMAaTHUKa, S3bIKM IPOTPaMMHUpPOBaHUS,
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QJICKTPOHHUKA, TCOPCTHUYCCKHUEC OCHOBbBI H3MCPUTCIBHLBIX H I/IH(i)OpMaHI/IOHHBIX
TEXHOJIOTUHN 1 CIIYKUT OCHOBOH JJ11 OCBOCHU A HpOCI)CCCI/IOHaJIBHBIX JUCHUIIINH.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHUS cojie

KRAHUA TUCHUITIIMHBI

KO,I[ N HAUMCHOBAHHEC

Nuaukatopel 10CTHXKEHUN

[lepeuens mIaHUpyEeMBbIX

KOMITCTCHITH KOMITETCHIINH (I10 pe3yIbTaTOB
peanu3yemMon TUCUUILIUHE)
MK-4. CnocobeH MK-4.1. Pa3pabatbiBaeT 3HaTh:
pa3pabaTbiBaTb NPOrpaMmbl | Nporpammsl 1 ux 610kn ana | - APXUTEKTYPY W HPUHIIHIIBI
enCTBH THIIOBBIX
“ UX 610KKN, MPOBOAUTL UX pelweHusa oTAeNbHbIX 33434 A
. 5 MUKPOKOHTPOJIIICPOB u
OT/IAAKY W HAaCTPOMKy ANnA noTexHnyeckunx cuctem MK- MUKPOTPOIECCOPOB:
peleHua oTaebHbIX 3a4au MK4.2. MpoBoauT OTAagKy U - 0a30BBIE HPHHIIMIIEL
HUNOTEXHNYECKUX CUCTEM HaCTPOWMKY Nporpamm ana (GYHKITMOHUPOBAHHUH
peleHnsa oTAeNbHbIX 3agay | OCHOBHBIX y3nos
MHUKPOITPOIIECCOPOB;
BMOTEXHUYECKMX CUCTEM PoTp POB;
- CTPYKTYPY, XapaKTePUCTUKH
u GbyHKIIMOHATIbHBIE
OCOOCHHOCTH  IPOIIECCOPOB
cemeticra Atmel, PIC16F8**
bupMeI Microchip u
nporeccopoB STM32 Ha 6aze
snapa Cortex M3;
- OCHOBBI THUIIOBOTO IIMKJa
MIPOEKTUPOBAHHUS
MUKPOTPOIIECCOPHBIX
CHUCTEM,

- A3BIKK MPOTPAMMHPOBAHHSI
Arduino, accembmep u C,
PUMEHUTETHHO K
MHKPOIIpoIieccopaM  (hupMsI
Microchip u STM32 na 6ase

snpa Cortex M3;
-Ha3HaueHUE, chepy
IPUMCHCHHSI u
(G yHKIIMOHATBHBIE
0053aHHOCTH, BO3JI0KEHHbBIE
Ha  MHUKpOIPOIIECCOPHl B
COBpEMEHHOM
npUOOPOCTPOCHUHU

YMeTh:

- MPOrpaMMHPOBATH 71
OTJI&XUBaTh  MPOrPAaMMHOC
oOecrmeueHust TUTS
MHUKPOTIPOIIECCOPOB
ceMelcTBa Atmega,
PIC16F8** (bupMeI
Microchip B
UHTCTPUPOBAHHBIX  Cpeaax

nporpamMupoBanus  Arduino




IDE, MPLAB u PICC =u
MHUKPOIIPOIIECCOPOB Ha 0Oase
spa Cortex M3 B
HHTETPUPOBAHHBIX  Cpelax

MPOrpaMMHUpPOBAHUS Keil
uVision u [AR;

- TPaBWJIBHO BBIOWPAThH THIIL,
MapKy u 00OBSI3KY
MHUKpOIpoIeccopa noJ
KOHKPETHOE TPHUMEHCHUS B
COOTBETCTBHUH C
BBIYHCITUTEIbHBIMH u
(bYHKIIMOHATHHBIMH
TpeOOBaHUSMU.

Baagern:

NPAaKTUYECKUMU  HaBBIKAMU
KOHCTPYUPOBAHHUSI
MUKPOIPOIIECCOPHBIX
YCTPONCTB, a TaKXKe
IPOrPaMMHUPOBAHUS u

OTJAJKH WX MPOTPAMMHOIO
oOecIieueHusl.




4. CTpyKTypa M coJep:KaHue AUCHUILTUHbI

4.1. O0bem yueOHOM JUCHUILUIUHBI U BHAbI Y4e0HOI pa0doThl

Bun yueonoii padoTnl

O0bem yacos (3a4. ef1.)

Ounas dopma

3aouHasi popma

Oo0mas yueOHasi HAarpy3Ka (Bcero) 216 216
(6 3a4. en) (6 3a4. en)
CemecTp 6
Oos13aTesibHAsA ayIUTOPHAsS yueOHasi Harpy3Ka (Bcero) 51 12
B TOM YHCJIE:
Jlexumu 34 8

CeMHuHApPCKHUE 3aHATHS -
IIpakTrueckue 3aHATUS - -
JlaGoparopHbie pabOTHI 17 4
KypcoBas pabota (KypcoBoil MpoeKT) - -
Hpyrue GopMbel 1 METOABI OpPraHU3alUuu 00Pa30BATEIEHOTO - -
mpotiecca  (pacuemuo-epaguueckue pabomsl, 2pynnoguvie
QucKyccuu, ponegvle Ucpvl, MpPEHUH2, KOMNbIOMEPHbIe
CUMYTAYUY, UHMEPAKMUBHBIe NeKYUU, CEMUHAPHI, AHATU3
0e108bIX cumyayuii u m.n.)

CamocTosiTeIbHasi padoTa CTyAeHTa (BCero) 93 132
Hrorosas arrecramnus 3auer 3aueTr
Cemectp 7

Oo0s13aTesbHAsI ayIUTOPHAs y4eOHAas1 HArpy3ka (Bcero) 51 12
B TOM YHCJIE:

Jlexmun 34 8

CeMuHaApCKUE 3aHATHUS -
IIpakTHueckue 3aHsATUs - -
JlaboparopHsie paboTHI 17 4
KypcoBas pabota (KypcoBoOil MpOEKT) - -
Hpyrue GopMbel U METOIBI OpraHU3aluU 00Pa30BATEIEHOTO - -
nporecca (pacuemno-epaghuueckue pabomvl, 2pynnoGvle
Ouckyccuu, pojegvle UuUcpbvl, MpPeHUH2, KOMNbIOMEPHbLIE
CUMYTIAYUY, UHMEPAKMUBHbIE AeKYUU, CeMUHAPbL, AHATU3
0e108bIX cumyayuii u m.n.)

CamocrosiTesibHasi padoTa cTyieHTa (BCEro) 21 60
Wrorosas arrecranus OK3aMeH DK3aMeH

4.2. Conep:xanue pa3ieoB TUCHUILIHHBI

Cemecrp 6.

Tema 1 HMcropust mosiBIeHUs] MUKPOITPOLIECCOPOB U UX MPUHLMII IEUCTBU.

ApPXHUTEKTYpBI IpoLeccopoB. Mukponpoueccopsl, MUKpokoHTposuiepsl, LICIT u
nporeccopsl 001ero HazHayeHus. OyHKIoHanbHbIe 00A3aHHOCTH, BO3JIOKEHHBIE HA
MIL

Tema 2 Cuctemsl CUUCIIEHUS

OCHOBHBIE CHUCTEMBI CUHCJIECHHS B BBIYMCIUTEIBHOM TeXHUKE. LlemounciieHHble
IIPOLIECCOPHI U TIPOIIECCOPHI ¢ TUTABAOIICH U (PUKCHPOBAHHOM TOYKOM.

Tema 3 Anroputmbl 0a30BBIX apuMeTHdeckux omeparuii B U(POBOM
IpoLeccope

bazoBble apudmeTHuecKkue onepauuu: CIOKEHUE (BBIYMTAHHUE), YMHOXKEHHE,
JICJICHUE, IIPU BBIINOJHEHUHM KOTOPBIX MCHOJB3YIOTCS IOpa3psIHbIE JIOTHYECKUE
OIlEpalH, a TaK KE OIEPALIUU CABUTOB.




Tema 4 ApxuTeKTypa MUKPOKOHTPOJLJIEPOB

[entpansHoe mportieccopHoe ycrpoiicteo (LIIY) u apudmernuxo-mormueckoe
ycrpoiictBo  (AJIY). Opranuzanus namsitu. [lamMare nporpamMMm v namsiTh JaHHBIX.
[[Inna nansbix u mmHa. Peructpel odiero (GPR) u cnenmansHoro (SFR) HaznaueHust
JleTekTpoBaHME KOMaHJ, pACHOJOXKEHHBIX B MaMATH, YIPaBICHHWE padbOTOU
MHUKpPOKOHTPOJUIEPA. yIpaBieHHe (iaraMu COCTOSIHUS.

Tema 5 Buernraue naTepPEiichl MUKPOKOHTPOJIIICPOB

[lepudepuitnpie MOAYIM ympaBieHUs APYyrdMHU ycTpoicTBamu. [IpepbiBanus
Bo03MOXHBIE HCTOYHUKHU TPEPHIBAHUN. YHHUBEPCAIbHBIE MOPTHI BBOJAA BBIBOJA.
GPIO, UART, USART, SPI, 12C.

Tema 6 ITnara Arduino Uno u ee nepudepus.

TexHuueckue xapakTepUCTHUKU. ApXuTeKTypa miatel. [Ipomeccop ATmega328.
Wntepdeiicel moaxmoueHuss nepudepun. Ilutanue u sHepromnoTpedieHue.
AmnanoroBsie 1 iidpoBbie KoHTakThl. AT u HINM.

Tema 7 IIporpammupoBanue Arduino Uno B cpene Arduino IDE

[Honkmouenne u Hactpoiika Arduino Uno B cpeae Arduino IDE. f3bik
nporpammupoBanust Arduino IDE. Cuenapuu u ¢pyHkimu. [loakmodeHne OHOIMOTeK.
Komnwtsinus u 3arpyska nporpamm. OTiazika mporpamm.

Tema 8 Apxutektypa PIC MUKPOKOHTPOIIIIEPOB CPETHETO CEMEHCTBA.

ApxutekTypa, 0a30Bble XapaKTEpUCTUKH, OCOOEHHOCTH peaau3alud |
BO3MOKHOCTY MHUKPOIPOLIECCOPOB JAHHOM CEPHH.

Tema 9 A3pixk Accem6bnep minsi PIC MUKpPOKOHTpOJIIEPOB CPEIHETO CEMENCTRA.
OcHOBHBIE S3BIKOBbIE KOHCTPYKIMH. CuHTakcuc koMana. CTpyKTypa mporpaMMbl Ha
accemOnepe. JlupekTuBbl U mporemypbl. HaGop WMHCTpyKIMH M OCOOSHHOCTH HMX
UCIIOJIb30BaHUS.

Tema 10 A3wix C myst PIC MUKpOKOHTPOIIIIEPOB CPETHETO CEMEICTRA.

BBoauHbie nonsTusi. Cuntakcuc sizbika. CTpykTypa nporpammsl Ha si3bike C. Turibl
JTAaHHBIX, IEPEMEHHBIC, KOHCTAHTHI, CTPYKTYpbl. OnepaTopsl BETBICHUS. [[UPEKTUBBI
nperpoueccopa. YpaBieHUE PErucTpaMu MUKPOKOHTPOJLIEPA

Tema 11 Cpena nporpammupoBanust MPLAB.

Hacrtpoiika MPLAB. Co3nanne u Hactpoiika npoekra. KoMmuisiuusi mpoekTa.
3arpy3ka mpoeKkTa B MaMsATh MUKPOKOHTpOJUIEpa. PeXUM CUMYISITOpa U OTJIauUKA.
HNHCTpyMEHTBI OTJIAIKK [POEKTA.

Cemectp 7.

Tema 1 Mukponporieccopbl B IpuOopax ¥ U3MEPUTETHHBIX YCTPOUCTBAX.

[TpuHIIMTIBI TIpUMEHEHWS] W Ha3HAuYE€HWE MUKPOMPOIIECCOPOB B MpHOOpax u
W3MEPUTENBHBIX yCcTporcTBaX. DyHKIIMOHATIBHBIE OO0S3aHHOCTH, BO3JI0KCHHBIC Ha
MII. IIpumMeppl KOHKPETHOTO PUMEHEHMUS.

Tema 2 Cxema nmpouecca NpOeKTUPOBaHHUS MUKPOIIPOLIECCOPHBIX CUCTEM

OcHOBHBIE 3TaIbl Pa3pabOTKH U MPOEKTUPOBAHUS MHUKPOIIPOLIECCOPHBIX CHUCTEM.
[TocraHoBka 3amauu , BEIOOP METOa, ammapaTypbl, airoputMa u cTpykrypsl I10O.
Dranbl aHajiu3a, MPOBEPKU YCIOBUNA pabOTOCIOCOOHOCTH WIIM OLIEHKA KauecTBa,
MTOMCK ONTUMAaJIbHBIX MAPAMETPOB, YTOUHEHUE TEXHUYECKOTO PELLICHHUS.

Tema 3 Anpo Cortex M3 u nporieccopsl cemeiictea STM32F100.



Apxutektypa, 0a30Bble  XapaKTEpPUCTUKH, OCOOEHHOCTH peaau3alud U
BO3MOKHOCTY MUKPONPOLIECCOPOB JAHHOM CEPHH.

Tema 4 A3bik AccemOnep mnst STM32

OCHOBHBIE A3bIKOBbIE KOHCTPYKIMH. CHHTaKcHC KoMaHa. CTpyKTypa IporpaMmbl
Ha accemOnepe. JupektuBbl U mnpoueaypbl. HabGop uncTpykumii THUMB-2 un
0COOEHHOCTH UX HCITOJIb30BAHMS

Tema 5 A3bik C g STM32

BBoanslie nonsaTus. CuHrakcuc s3pika. CTpykrypa nporpammsl Ha sa3bike C. Tumbl
JAHHBIX, [IEPEMEHHBIE, KOHCTAHTHI, CTPYKTYphl. OnepaTopsl BeTBICHUS. JIMPEKTUBBI
IIPEIpoLECCOPA. YTIPaBJICHUE PETUCTPAMU MUKPOKOHTPOJUIEPA

Tema 6 TexHonorus nNpoOrpaMMHpOBaHHMS M HWHTETPUPOBAHHAs  cpeaa
nporpammupoBanust ARM. Keil.

Hacrpoiika ARM. Keil. Coznanue u HacTporika rpoekrta. KoMnussiius mpoekTa.
[Iporpammaropsl. 3arpy3ka IIpO€KTa B NaMsITh MHUKPOKOHTpoiuiepa. Pexnm
CUMYJIATOPA U OTIaauuKa. IHCTpyMEHThI OTJIQJAKH MTPOEKTa

Tema 7 TexHomorusa mPOrpaMMHUpPOBAaHUSI W HHTETPUPOBAHHAS  Cpeaa
nporpammupoBanust IAR Embedded Workbench

Hactpoiika IAR Embedded Workbench Cozpmanme u HacTpoiika mpoekTa.
Komnunsanusa  npoekra. [Iporpammaropsl.  3arpy3ka NpO€KTa B IaMATh
MUKPOKOHTpoJuiepa. Pexxum cumynstopa u omiaquuka. WHCTpYMEHTBHI OTJIAIKU
IIPOEKTa



4.3. Jlekuuu

Ne i/

Ha3Banue Tembl

O0neM yacoB

Ounasn
(popma

3aouHasn
(popma

Cemectp 6

UcTopus NnosiBNeHNA MUKPONPOLLECCOPOB U UX MPUHLMN
aencreumn

CucreMbl CUHCIICHHSI, UCTIOIB3yeMEbIe TIPH paboTe ¢
U POBBIMH MIPOLIECCOPAMH

AnroputMbl 0a30BBIX APUPMETHYECKUX OTICPAIIUii B
I POBOM TIPOIECCOPE

N

ApPXHTEKTypa MEKPOKOHTPOJLIEPOB

Bremnune naTepdeiichll MUKPOKOHTPOJIIIEPOB

ITnata Arduino Uno u ee nepudepust

ITporpammupoBanue Arduino Uno B cpene Arduino IDE

Apxutextypa PIC MUKpPOKOHTPOJIIEPOB CPEIHETO
ceMeicTBa

NININININ

LITY u AJTY

Opranuzaius namsTi

IIpepbiBanus

IlopTh! BBOAA BBIBOJIA

OcHoBH!I s1361Ka AccemOiniep Habop uHCTpyKImii 1
0COOCHHOCTH MX MICHOJIb30BaHUSI

NININININ

14

SA3pik C CuHTakcuc s3pika. CTpyKTypa NporpaMmbl Ha
a3bIke C

15

S3pik C THUIbI JaHHBIX, TICPEMEHHBIE, KOHCTAHTEHI,
CTPYKTYPBI

16

S31x C. OnepaTtopsl BeTBIEHUS. JJUpEKTHUBEI
Mpenpoueccopa. YpasIeHUe PErucTpaMu
MHKPOKOHTpOJLIEpa

17

Cpena nporpamvupoBanus MPLAB.

HTroro:

34

Cemectp 7

MuKpoIpoIeccops! B prdopax v N3MEPUTETHHBIX
YCTpOMCTBAX.

[Nopsimok mporiecca MPOSKTUPOBAHUS
MUKPONPOLIECCOPHBIX CUCTEM

3nakoMcTBO ¢ Cortex M3 u npoueccopamu ceMencTBa
STM32F100

N

Kapta Iamsit STM32

Peructper STM32

IIpepbiBanus

Cucrema TakKTHPOBAHHMS

TlopTtel BBOJIa-BHIBOAA

OOV~ W

OcHoBsl s1361Ka AccemOunep s STM32

Ha6op nacrpykimit THUMB-2 1 ocobeHHOCTH X
WCTIONIH30BaHUS

NININININININ

11

Azwik C gt STM32 Cunrakcuc sizbika. CTpyKTypa
nporpamMMsl Ha si3bike C

12

Szpik C quist STM32 Tunbl naHHBIX, IEPEMEHHEBIE,
KOHCTAHTHI, CTPYKTYPBI




S3eik C gt STM32. Onepatops! BeTieHus. JJupektuBer | 2
13 nperporeccopa. YpasieHHe pErHCTPaMH
MHKPOKOHTpOJLIEpa
14 ARM. Keil + CMSIS. 4 2
15 IAR Embedded Workbench 4
Hroro: 34 8
Hroro: 68 16
4.4. JlabopaTopHbie padoThI
Ne i/ HasBanue TeMbl O0BbeM yacoB
Ounasn 3aounas
dopma dopma
Cemectp 6
1 WuterpupoBanHas cpena pa3padbotku Arduino IDE 3 2
5 Ympasnenue paboToii cBeTOMO00B Ha TuiaTe Arduino 2
UNO
3 BBoJ JaHHBIX C KHOIIOK U MATPUYHON KJIABUATYPBI, 2
noJaBJieHHE Ape0e3ra KOHTAKTOB
4 [onkmouenne qucmneeB LCD u TFT x ApaynHo
Yacel peaibHOTO BpeMEHH Ha 0a3e MOIYJIsl peajbHOro 2
5 Bpemern DS1302 u nucrmuies LCD 1602. miare Arduino
UNO
6 YnpasieHue M1aroBbIM ABUIATEIEM U 2
cepoBonpuBoaoM miate Arduino UNO
7 IMonkmouenne qarunka DHT11 wiu DHT22 k Apayuno | 2
8 [lonkmoyeHne qaTduK 3ByKa K ApIyHHO 2
HToro: 17 4
Cemectp 7
1 WnrterpuposanHas cpena paspadorkn MPLAB IDE 2 2
Coznanue npoekTa
5 [MporpamMmMupoBanue Ha acceMOiepe Ha OTIIQJ0IHON 2
wiate PICDEM 2 PLUS
Coznanne npoekta B nporpamme IAR Embedded 1 2
3
Workbench
4 Co3nmanue poekTa B cpejie nmporpammupoBanus Keil 2
uVision
5 IIporpammupoBaHue 0TJIaf0YHOM TIaThI yepe3 ST- 2
LINK/N/2
6 Ympasienue padboToii cBeToano 0B Ha miate UDK- 2 2
32F107V
7 VYupaenenue padoroit Touch Screen TFT XKKU nHa mnare | 2
UDK-32F107V
8 Paborta ¢ BHerHe# namsaTeio Ha rwiate UDK-32F107V 2 2
9 Pa6ora ¢ unrepdericom UART Ha rutate UDK-32F107V 2
HrToro: 17 8
HrToro:
4.5. CamocrosiTeibHasi padoTa CTYJIeHTOB
No Ha3zBanue Tembl Bux CPC O0bem yacoB
n/n Ounas 3aouHas
dopma dopma
Cemectp 6
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MukpokonTtpoiutep ATmega328 20

TEXHUYECKUE XapaKTepUCTUKU U | Pedepar 10
CTpYKTypa
Ormmcanne 6ndmotek SP1u 12C Pedepar 10 20
g Arduino Uno P
OCHOBBI MaKpOKOMaH/1 SI3bIKa 20
Accembnep aist IPOLIECCOPOB Pedepar 20
dbupmer Microchip
SA3pik C Pedepat 10 20
Taiimeps! 1711 IPOLIECCOPOB 20
dbupmer Microchip Pegepar 20
IIporpammupoBanue ALIII 20
Pedepar
MIPOLIECCOPOB (PUPMBI Ko IpOrpavvs: 20
Microchip porp
IlonroToBKa K 3K3aMeHY 3 12
Hroro: 93 132
Cemectp 7
1 (S)'FIE/(%;;I si3pIKa AccemMOep Ayt Pedpepar 5 20
2 S3pik C s STM32 Pedepar 5 10
3 ?_F{E/ng)el/lcm BBOJIA BBIBOJIA JUIA | (bepar 5 10
4 [IporpammupoBanue AL Pedepar 5 10
HAII ng STM32 Kox nporpaMmer
5 IlonroroBka K 3K3aMeHyY 1 10
Hroro: 21 60
Hroro: 114 192

5. Ob0pa3oBare/ibHbIE TEXHOJIOTHH
[IpenogaBanne MUCHUIUIMHBI BEAETCS C MPUMEHEHUEM CIEAYIOIIUX BHJIIOB
00pa3oBaTeIbHBIX TEXHOJIOTUH:

Nudopmarmonnsie TE€XHOJIOTUU: HCIOJIb30BaHUE 3JIEKTPOHHBIX
o0pa3oBaTeNbHBIX PECYPCOB (DJIEKTPOHHBIC KOHCIEKT JIEKIUA, METOJMYECKHE
yKazaHusi K J1a00paTOpHBIM paboTaM, METOJAMYECKHE YKa3aHUS K BBIMOJIHEHUIO
pacyeTHO-Tpauueckux paboT, METOAMYECKHE YKa3aHUs K CaMOCTOSTEIHLHOMY
W3YYCHUIO JUCIUIUIMHBI, Pa3MEIICHHbIE BO BHYTPEHHEUW CETH U caiiTe Kadeapbl)
IIPY TIOJITOTOBKE K JICKITUSM U J1a00PaTOPHBIM 3aHSATHSIM.

Pabora B komanjge: kaxmaas JabopaTopHas palOoTa  BBINOJIHIETCS
HECKOJIbKUMH CTYJICHTaMH COBMECTHO B Opuramax mno 4-5 gen. s xaxmon
Opurajabl UMEETCs CBOE 3ajlaHue, oOIlee A CTYJICHTOB 3ToM Opuraabl. Kpome
ATOTO KaXKbI CTYJEHT IMOJIy4YaeT CBO€ MHAUBUIyATbHOE 3a/IaHKUE K J1Ja00paTOpHOI
paboTe, YaCTUYHO CBS3aHHOE C BapHUAHTOM 3aJaHUS K PacyeTHO-IPapUICCKOM
paboTe, YTO MO3BOJISIET MOTUBUPOBATH KAXJOTO CTYJICHTA HA COBMECTHYIO paboTy
B KOMaHJIE.

6. @opMBbI KOHTPOJISI 0CBOEHHS THCIUILTUHBI.
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Texymas arrectanus CTyJEHTOB MPOU3BOAUTCS B JUCKPETHbIC BPEMEHHBIE
WHTEPBaJIbI JEKTOPOM U IIPENoIaBareneM(sIM1 ), BEAYIIUMH JJa00paTOpHbIE paOOTHI
0 TUCIUTUIMHE B CIACAYIOMUX (hopmax:

¢ BBITIOJIHEHHUE JIA0OPATOPHBIX padoT;

¢ 3aITUTA JTAOOPATOPHBIX PAOOT.

HTOroBBIli KOHTPOJH MO PE3yNIbTaTaM OCBOCHMS AMCIMILIMHBI MPOXOJIUT B
¢dbopMe ycTHOro 3adera M dK3aMeHa (BKJIIOUAET B ce0s OTBET HAa TEOPETUUYECKUE
BONpOChl U peuieHue 3anad) CryaeHTaMm, BBIIOIHUBIIMM 75% TEKyIIUX U
KOHTPOJIBHBIX MEpONPHUATHNA Ha «OTIUYHO», a OCTalbHBIE 25 % Ha «XOpOLIO»,
UMEIOT MPaBO Ha MOJyYSHHE UTOTOBOM OTIMYHOM OIICHKH.

B sK3aMeHaMoOHHYI0 BEIOMOCTh M 3a4E€THYIO KHIKKY BBICTABIISIFOTCS OLICHKH
110 HallMOHAJILHOM 1IKaJsie, MPUBEACHHOMN B TaOIHIIE.

HauponansHas mkana XapaKTepI/ICTI/IKa SHaHWA IIPEAMETAa U OTBCTOB 3ayeTsl

OoTINYHO (5) CryneHt riry0oKo U B TOJIHOM 00BbEME BiIaeeT 3a4TE€HO
MIPOrpaMMHBIM Matepuanom. [’ paMoTHO,
MCYEPIBIBAIOIIE U JIOTHYHO €T0 U3JIaraeT B yCTHOMN
Wi nucbMeHHou gopwme. [Ipu aToMm 3HAeT
PEKOMEHIYEMYIO TUTEPATYPY, IPOSBIISET
TBOPYECKUH NOJIXO/] B OTBETaX Ha BOIPOCHI U
MPaBUILHO OOOCHOBHIBAET MPUHSATHIC PEIICHUS,
XOpOLLO BJIAZIEET YMEHUSIMU U HaBbIKaMU IpU
BBITIOJTHEHUH MPAKTUYECKUX 3a]1a4.

xoporto (4) CryneHT 3HaeT nporpaMMHBINA MaTepual,
IPaMOTHO U 1O CYTH U3JIaraeT ero B yCTHOM UIn
MMCbMEHHON (hopme, AoIycKasi He3HAaUUTEIbHbIE
HETOYHOCTH B YTBEPKACHUSX, TPAKTOBKAX,
OIIPEACIEHUAX U KATErOPHUAX UM HE3HAUNTEIIBHOE
KonuyecTBo omuoOok. [1pu aTom Brnaneetr
HE0O0XOJAUMBIMU YMEHHUSIMU U HaBBIKAMH MIPH
BBITIOJTHEHUH NMPAKTUYECKUX 3a]1a4.

yaoBIeTBOpUTENBHO (3) | CTyIeHT 3HaeT TOJIbKO OCHOBHOW MPOTPaMMHBIIA
MarepHai, J0NyCKaeT HETOYHOCTH, HEJJOCTATOYHO
yéTkue GopMyIUPOBKH, HETIOCIIETOBATEILHOCTD B
W3J1araéMbIX OTBETaX B YCTHOM WJIM MUCbMEHHOU
dbopwme. IIpu 5TOM HETOCTATOUHO BIIAIECET
YMEHUSIMU U HaBbIKAMU TIPU BBINOJTHEHUU
npakThyeckux 3aaad. Jlomyckaet 10 30% ommbok
B H3JIaracMBIX OTBETAaX.

HEYIOBJIETBOPUTENBHO (2) | CTyEeHT He 3HAeT 3HAaUUTEIbHON YacTu HE 3a4TCHO
IporpaMMHoro marepuana. Ilpu stom gomnyckaer
NPUHIUIHATIBHBIE OINOKYU B TOKAa3aTeIbCTBAX, B

TPAKTOBKE MOHSATUNA U KATETOPHil, TPOSIBISAET
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HU3KYIO KYJIbTYPY 3HAHMI, HE BIIaJEeT
OCHOBHBIMHM YMEHHSIMH M HaBBIKaMU MIPU
BBITIOJTHEHUH MpaKTU4Yeckux 3a1ay. CTyaeHT
OTKa3bIBaeTCs OT OTBETOB HA JIOMOJIHUTEIbHBIC
BOIIPOCHI.

7. Y4eOHO-MeTOAMYECKOe " NPOrpaMMHO-UH(POPMALIMOHHOE

odecrneyeHye TUCHUIINHEI

1.

a) OCHOBHAs JIUTEpaTypa:

Hoguxkos F0.B., OcuoBbl MukpornporeccopHoii Texunku / HoBukos H0.B.,
Ckopob6oratos I1.K. - M.: HauinonansHbiit OTKPBITEIN Y HUBEPCUTET
"MHTYUT", 2016. (OcHoBBI uHPOpMAITMOHHBIX TeXHOJO0THI) - ISBN 978-
5-9963-0023-5 - Texkcer : anextponnslit // ObC "KoncynbTaHT cTyneHTa" :
[caiiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785996300235.html (nata
obpamenus: 19.03.2020). - Pesxxum gocTyna : Mo MoAmnucKe.

Kymnsc O.J1., Kypc nporpammupoBanus Ha ASSEMBLER : yaeOHoe
noco6wue / Kymsc O.JI. - M. : COJIOH-TTIPECC, 2017. - 220 c. - ISBN 978-
5-91359-245-3 - Tekcrt : anextponHsbIit // ObC "KoncynpranT ctynenTa" :
[caiiT]. - URL :

http://www.studentlibrary.ru/book/ISBN9785913592453 .html (nata
obpamenus: 19.03.2020). - Pexxum mocTymna : 1o MOJIMHICKE.

Koueprun A.B. MeTtonnueckue yka3aHusl K 1a00paTopHbIM paboTaM 1o
nucnurunae « Mukponporieccopsl B mpubopax» /Koyeprun A.B.—Jlyranck:
JIHY nm. Bnagumupa ans, 2018 - 52 ¢

Koueprun A.B. MeTtonuueckue ykazanus K J1abopaTOpHbIM paboTaM 1o
nucrurnHe «Mukpormpotieccopsl 1 9BM/ Koueprun A.B.—Jlyranck: JIHY
uM. Bnagumupa Hans, 2018 - 52 ¢

Koueprun A.B. Meroauyeckue ykazaHus K Ja0OpaTOpHBIM paboTam IO
aucuumuinHe  «Mukponpoueccopsl B mpubopax» «lIporpamMmmupoBanue
ARDUINO»/A.B.Koueprua, A.C. Koctpukos:—Jlyranck: JIHY wum.
Bmagumupa lansa, 2022 - 53 ¢

Koueprun A.B. MeTtonuueckue yka3aHus K J1a0OpaTOpHBIM paboTaM 1o
nucuumuinHe « Mukponpoliieccopsl B mpudopax» «IIporpammupoBanue
nporeccopa STM32F107VCT» /A.B.Koueprun, /: A.Yomnbik—JIyrauck:
JIHY um. Bragumupa ans, 2022 - 91 ¢

MarnalO.C., TIporpammupoBanue u otianka C/C++ npunoxxeHuit s

MukpokoHTpoiuiepoB ARM / Marga FO.C. - M. : JIMK TIlpecc, 2012. - 168 c.
- ISBN 978-5-94074-745-1 - Texcr : anextponHslit // OBC "Koncynprant
crynenta" : [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN9785940747451.html (narta
obpamenust: 19.03.2020). - Pexxum tocTyna : 1o MoAIMUCKe.
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0) TOTIOJIHUTENIbHAS JINTEPATypa:

1.

Martromun A.O., [IporpamMmmupoBaHre MUKPOKOHTPOJUIEPOB: CTpaTerus U
taktrka / Matiomus A. O. - M. : JIMK Ilpecc, 2017. - 356 c. - ISBN 978-5-
97060-098-6 - Tekcr : anexTponnslii / IBC "KoHcynbTaHT cTyaeHTa" :
[catiT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970600986.html (mata
obpamenus: 19.03.2020). - Pexxum 1ocTyna : 1o MOJMKUCKE.

Jlomakos C., [lepudepuiinpie ycTpoicTBa BEIYUCIUTETHFHON TEXHUKHA /
JlomakoB C. - M.: HanmonaneHbiii OTkpbITEI YHUBEpcuTeT "MHTYUT",
2016. - Texkcrt : anextponusiii / IBC "KoncynpTanT cTynenTa” : [calt]. -
URL : http://www.studentlibrary.ru/book/intuit 243.html (nara ob6patienus:
19.03.2020). - Pexwum J0CTYyIIA : IO MOAIUCKE.

[Tyxansckuii I'.W., Lludpossie ycTpoiicTBa : yueOHOE TOCOOHUE 151 BY30B /
I'.W. Tlyxansckuii, T.51. HoBocensbiiesa. - CII6. : Ilonmurexuuka, 2012. - 885
c. - ISBN 5-7325-0359-5 - Tekcr : anextponnsiii // ObC "KoHcynbTanT
crtynenta" : [caift]. - URL :
http://www.studentlibrary.ru/book/ISBN5732503595 .html (nata
oOpamenus: 19.03.2020). - Pexum goctyna : no NOAMKUCKE.

B) HHTEPHET-PECYPCHI:

1. MicroTechnics - MUKpOKOHTPOJUIEPHI, AIEKTPOHUKA "
nporpammupoanue https://microtechnics.ru/

2. Canr [TAAJIBHUK. Bce mns pamuonroOutenss - cxembl, ¢GopyM,
nporpamMmsl, cepBuchl. https://cxem.net/

3. MUKpPOKOHTPOJIJIEPHI: CXEMBbI, NMPOrPaMMbI, COBETHI JIsl HAYMHAIOIIUX
https://microkontroller.ru/

4, Arduino calT Ha PYCCKOM [JIi HAYMHAIOUIMX MAacTEpOB apAyHHO

https://arduinomaster.ru/

[IporpammupoBanue MUKpOKOHTpoiepoB https://narodstream.ru/

6. RadioLaba - mporpammupoBanue MukpokoHntposiepos PIC Ha
acceMOnepe a1 HaunHaromux https://radiolaba.ru/

7. MuHuctepcTtBo o00pa3oBaHuss U Hayku Poccuiickoit ®enepanuu —
http://muno6pnayku.pd/

8. MHudopmanmonnas cucrema « EIMHOE OKHO TOCTyNa K 00pa3oBaTeIbHBIM
pecypcam» — http://window.edu.ru/

9. ®epnepanbHbIil 1IEHTP HHPOPMAIMOHHO-00PA30BATEILHBIX PECYPCOB —
http://fcior.edu.ru/
DneKTpoHHBIC OMOIMOTEYHBIC CUCTEMBI i PECYPChI

1. DnexrpoHHO-OMOMMOTeUHast cuctemMa «KOHCYJIbTaHT CTyaeHTa» —
http://www.studentlibrary.ru/cgi-bin/mb4x

2. DIeKTpOHHO-OMOIMOoTeYHAs cucrema «StudMed.ru» —
https://www.studmed.ru

3. UndopmannonHslii pecypc OMOIMOTEKH 00pa3oBaTeILHON OpraHu3auu
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https://microtechnics.ru/
https://cxem.net/
https://microkontroller.ru/
https://arduinomaster.ru/
https://narodstream.ru/
http://минобрнауки.рф/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/

Hayunas 6ubimorexka umenu A. H. Konsiesa — http://biblio.dahluniver.ru/

8. MaTepHaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUIIIMHBI
OcBocHue JAUCHUILIMHBI IPCAIIOJIaract UCIoJIb30BAHUC aKaICMNYCCKHUX

ayHHTOpHﬁ, COOTBCTCTBYIOIIHUX I[CﬁCTB}GOH.IHM CaHUTAPHBIM U IIPOTHBOIIOKAaPHBIM

IIpaBUJIaM X1 HOpMaM.

.HCKIII/IOHHI)IC 3aHATHUA. ayJUTOPHA, OCHAICHHAA Hpe?)eHTaHI/IOHHOﬁ

TEXHUKOMU.

[IpakTHueckre 3aHATUA: Ay AUTOPUS C MIPE3CHTAIMOHHON TEXHUKOU

KOMITBIOTEPHBIN KJIacC C JOCTYNOM B IHTEpHET.

IIpouee:

- pa6oqee MCCTO IIperogaBaTeiisd, OCHAILICHHOC KOMIIBIOTCPOM C JOCTYIIOM

B IHTEpHET;

Otnanounas wiarta PICDEM 2 PLUS.
Omnanounsie mara Arduino Uno
[Tporpammatop PICKIT 3

Otnagounad [Iimara UDK-32F107V.

[TporpammaTop ST-LINK/V2
Habop paaroTexHUYeCKUX KOMITIOHECHTOB U IEPU(PEPUHHBIX ITOIKITI0YAEMbIX

YCTPOMCTB.

[IporpammMHoOe obOecrieyeHue:

¢yHKLI,MOHaI'IbHOE
Ha3Ha4yeHue

becnnaTHoe
nporpamMmmHoe
obecneyeHune

CcblNIKn

OducHbIN NakeT

Libre Office 6.3.1

https://www.libreoffice.org/

https://ru.wikipedia.org/wiki/LibreOffice

OnepaumoHHan AnbT Pabouyan

pat, https://www.basealt.ru/alt-workstation
cucrtema cTaHuma 10
Bpaysep Opera http://www.opera.com

dann-meHeaxep

Far Manager

http://www.farmanager.com/download.php

ApxusaTop

7Zip

http://www.7-zip.org/
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https://ru.wikipedia.org/wiki/LibreOffice
https://www.basealt.ru/alt-workstation
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http://www.farmanager.com/download.php
http://www.7-zip.org/

NHTerpnpoBaHHas
cpeaa pa3paboTku

Arduino IDE

https://www.arduino.cc/en/software

NHTerpupoBaHHas
cpeaa paspaboTkm

MPLAB

https://www.microchip.com/

Cpepa IAR Embedded . .
NpPoOrpaMmmMpoBaHmUA Workbench https://www.iar.com/
Cpepa Keil pVision https://www.keil.com/
nporpaMmmmpoBaHma
Penaktop PDF PDFCreator http://www.pdfforge.org/pdfcreator
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https://www.microchip.com/
http://www.pdfforge.org/pdfcreator

9. OueHo4YHbIE CPeaCTBA MO JUCUMILIMHE

HacnopT (l)OHIla OLCHOYHbLIX CPEACTB 110 y‘l@ﬁHOﬁ AUCHOUIIJIMHE

«MuKporporieccopsl B Npruoopax»

[lepeuenp kKoMIETEHIIUH (37IEMEHTOB KOMITETEHIHH ), (GOPMUPYEMBIX B

pe3yNbTaTe OCBOCHUS YI€OHON NUCIUIUIMHBI (MOYJIS) WU MPAKTUKA

Ne | Kon ®opmynupos | UaaukaTtopsl KoHTponupyemble TeMbI [JTaribl
y KOHTpPOIJI | Ka JOCTHXKECHUN y49eOHOU AUCIUIUIAHEI, (HOPMHUPO
1 u- KOHTPOJIMPYE | KOMIIETCHIINH (110 MIPaKTUKU - BaHUA
i pyemon | Mou peanuzyeMon (cemectp
KOMIICTC | KOMIICTCHIINHU I[I/ICI_[I/II'IJII/IHG) M3YICHU
H-IIUU 5T)
1 T1K-4 . Criocoben [1IK-4.1. Pa3zpabatsiBaer | Tema 1 Mcropus nosiBieHus 6
paszpabarbiBaTh | MPOTPAMMBI U UX OJIOKH | MHKPOIIPOIICCCOPOB U HX
IPOrPaMMBbI IS PELIEHMS NPUHLMIT ACHCTBUA
HX GIIOKH, OTIe/bHDIX 3a1a1 Tema 2 Cuctembl CUMCIICHUS 3]
HPOBOJUTH UX OMOTEXHUUECKUX
OTJIAJKYy U CUCTEM Tema 3 AnaropuT™bl 0a30BBIX 6
HACTPOMKY JUIs apU(PMETHUECKUX OIepauuit
peIeHus 11K4.2. IIpoBoaut B IIM(HPOBOM Tpolieccope
OTIEIBHbIX OTJIAJKY U HACTPOHKY Tema 4  Apxurektypa 6
sanad TIPOrpamMMm s MHKPOKOHTPOJIEPOB
onotexumyecky | PEHICHIA OTACIBHBIX Tema 5 Buemnrane 6
X CHCTEM 3a/1a4 OMOTEXHUYECKHUX uHTepdeCcH
CHCTEM MHUKPOKOHTPOJLIEPOB
Tema 6 ITmata Arduino Uno 6
u ee nepudepus.
Tema 7 IlporpamMmmupoBaHue §)
Arduino Uno B cpene
Arduino IDE
Tema 8 Apxurektypa PIC 5
MHKpPOKOHTPOJLIEPOB
CPEIHErO CEMEMNCTBA.
Tema 9 S3b1k AccemOnep st 6
PIC MHKPOKOHTPOJIIEPOB
CPEJIHErO CEMENCTBA.
Tema 10 3wk C ma PIC 6
MHKpPOKOHTPOJIEPOB
CpeIIHEero ceMelcTBa.
Tema 11 Cpena 3]
pOrpaMMHUPOBAHHUS
MPLAB.
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Tema 1 Mukponponeccopsl B
npuopax U U3MEPUTETHHBIX
YCTPOMCTBAX.

Tema 2 Cxema mporecca
MPOCKTHPOBAHUS
MUKPOIIPOIECCOPHBIX CUCTEM

Tema 3 Anppo Cortex M3 u
IIPOLIECCOPBI cemMencTBa
STM32F100.

Tema 4 S3b1k AcceMOIep st
STM32

Tema 5 3wk C mia STM32

Tema 6 Texuomorus
IPOrPaMMHPOBAHUS u
WHTETPUPOBAHHAS cpena

nporpammupoBanusi ARM.
Keil.

Tema 7 TexHomorus
MIPOrpaMMHPOBAHUS 51
WHTETpUPOBAHHAS cpena
nporpammupoBanusi  [AR
Embedded Workbench
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IToka3zaTenn u KPHUTECPHUH OlICHUBAHUA KOMHCTGHHHﬁ, OIMMCAaHHC IIKAJI

OlleHUBAHMS
Ne | Kon NuaukaTopsl [lepeuens ianupyembix  |[Kontponu | HammeHoBanwme
) KOHTPOJIN | TOCTHKCHHM PE3yIBTaTOB pyeMbIe | OIEHOYHOTO
| .
pPyeMOH | KOMIIETEHITUN TEMBI cpencTBa
| .
KomrneTeH | (1o y4eOHOM
101207 peannzyemMoit TUCIUTIINH
JTACIUTUINHE) bl
1 |IIK-4 [1K-4.1. 3HaTh: 6 cemectp | Bonpocsl
Pa3zpabareiBaer | - apXUTEKTYpy 1 T i 3a/IaHus K
. ema .
IpOrpaMMBl 1 HPUHIHIIBI ACUCTBUA 1abopaTOpHOM
ux OJIOKH JJIst THIOBBIX Tema 2 pabore,
MUKPOKOHTPOJUIEPOB u
pereHus _ BOIIPOCHI K
MUKPOIPOLIECCOPOB; Tema 3
OTIICTBHBIX - 6a30Bble  TIPHHIIUTIEI 3a4ery.
3amaq (YyHKIIMOHUPOBAHUH Tema 4
OMOTEXHUYECKH | OCHOBHBIX y3JI0B
X CHCTEeM MHUKPOTMPOIIECCOPOB; Tema 5
- CTPYKTYpY,
[1K4.2. XapaKTePUCTUKHU U Tema 6
[TpoBoauT (byHKIIMOHATIBHBIC Tema 7
OTJIAIKY O0COOEHHOCTH
HACTPORKY MPOIIECCOPOB  CeMeMcTBa [Tema 8
S — Atmel, PIC16F8** dupmbl
POTPamMM 1 Microchip u npoueccopos (Tema 9
PCIICHM STM32 mna 6aze sapa
OTIEJIbHBIX Cortex M3: Tema 10
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3aja4
OMOTEXHUYECKU
X CUCTEM

- OCHOBBI THIIOBOTO ITHKJIA
MIPOCKTUPOBAHUS
MHUKPOTIIPOIIECCOPHBIX
CUCTEM,

- SI3BIKA
MIPOTPaAaMMHUPOBAHUS
Arduino, accembnep u C,
PUMEHUTEITHHO K
MUKPOIIPOIIECCOpaM
bupmer  Microchip
STM32 mna 06aze sapa
Cortex M3;

-Ha3HA4YCHHUE, chepy
IPUMEHEHUS U
(yHKUIHOHAJIbHBIE
00s13aHHOCTH,
BO3JIO)KCHHBIC Ha
MHUKPOTIPOIIECCOPHI B
COBPEMCHHOM
IpUOOPOCTPOCHUU
Ymers:

- OpOorpaMMHpOBaThH U
OTJIAXUBATh TIPOTPAMMHOE

obecrieueHus TUTS
MHUKPOIIPOIIECCOPOB

ceMencTBa Atmega,
PIC16F8** bupmbl
Microchip B
WHTETPUPOBAHHBIX Cpeax
MIPOTpaMMHUPOBAHUS

Arduino IDE, MPLAB u
PICC 51

MUKPOIIPOILIECCOPOB Ha
0aze sgpa Cortex M3 B
UHTETPUPOBAHHBIX Cpelax
nporpammupoBanus  Keil
uVision u IAR;

- TpaBWIBHO BBIOMPATH
TUI, MapKy U OOBS3ZKY
MUKpoOIpoleccopa MO
KOHKPETHOE IPUMEHEHNS B
COOTBETCTBUU C
BBIUYHCIUTEbHBIMU U

7 cemecTp
Tema 1
Tema 2
Tema 3
Tema 4
Tema 5
Tema 6

Tema 7

Bompocs n
3ajaHus K
1ab0paTOpHOI
pabore,
BOIPOCHI K
AK3aMEHY.
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GyHKIIMOHATLHBIMH
TpeOOBAHMSIMHU.
Baanern:
MNPakKTM4eCKnmMmun
HaBblKaMU
KOHCTPYVPOBaHWS

MUKPOMNPOLLECCOPHBIX
YCTPOWCTB, a TaKkxe
NporpamMMmMpoBaHuns v
OTNaJKN KX
MporpaMmMHoro
obecneyeHus.
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OueHouHbIe cpeCcTBA ISl TEKYLIeld aTTecTAlUM:

Bompocsr k mabopaTopHbIM paboTam:
Kak npaBuiabHO noakmounts Arduino UNO k koMmmbroTepy.
Kak mactpouts noakmouenue Arduino UNO B Arduino IDE.
Yro Ttakoe nuppoBbie BEIBOBI Ha miate Arduino UNO
Yro Takoe aHAIOroBhIe BRIBOABI Ha muiate Arduino UNO
Yro takoe IIIMM u xakue BbBo b Arduino UNO ero moiiepKuBator.
Kak ckoH(pHUTryprpOBaHbI KOHTAKTHl HA MAKETHOM TIaTe.
Kak npaBuibHO MOIKIIOUUTE cBeTOaMo 1 K tutate Arduino UNO.
Kak ompenennts HOMHHAI pe3UCTOpPA O IIBETOBOM MackKe.

©ooNOO O WNRE

. UTO HY>XHO TIOJJaTh Ha BBIBOJI TUIATHI, YTOOBI CKOH(PHUTYPUPOBATH €r0 Ha BBIBO/I.
10.Kak co3nath cBoit mpoekt B Arduino IDE.

11.YT1o Takoe ckeTY.

12.Ctpykrypa ckerd B Arduino IDE.

13.Yto comepskutcs B Void setup()

14.Yto conepsxkutcs B Void loop()

15.KoHcranThl 1 iepeMenHbie. Kak 00bSBUTh U MHUIIMATTM3UPOBATH.
16.

17.Kak noaximounTh OMOIMOTEKY K cBoemy mpoekty B Arduino IDE.
18.Kak nmoax;ounTh BHEIIHIOK Oubmuoreky k Arduino IDE.

19.Kak ocymiectBisieTcst kommwisiius mpoekra Arduino IDE.
20.Kaxk ocymectnisercs 3arpyska koaa B Arduino UNO

21.Kak noakmrouuTh aHasiorosslil curdgai k Arduino UNO.

[IIxana onneHnBaHuA .
Kpurepuii ouennBanus
(nHaTEpBaN 6AIIOB)

BBITIOJTHEHBI BCE 3aJIaHUs MTPAKTUYECKON pabOThI, CTYACHT
OTJINYHO (5) YETKO U 0€3 OIMOOK OTBETHII Ha BCE KOHTPOJIbHBIC
BOIIPOCHI, HET MOTPEITHOCTEH B 0(DOPMIICHUH paOOTHI.

3aJaHuA HpaKTI/I‘IGCKOI\/’I pa6OTBI BBIIIOJIHECHBI C
HCCYIICCTBECHHBIMU HEAOYCTAMUA WJIKM HCTOYHOCTAMM,

xopouio (4) CTYAEHT OTBETUJI Ha BCE KOHTPOJIbHBIE BOIIPOCHI C
3aMEYaHUSAMH, IPUCYTCTBYIOT HEKOTOPHIE OTPEIIHOCTHU B
oopMIICHUH.
YAOBJIETBOPUTEIHHO BBITIOJTHEHBI BCE 3aJJaHUS TPAKTUYECKON PabOTHI ¢
(3) 3aMEUaHUsSMU; CTYJICHT OTBETUJI HA BCE KOHTPOJIbHbBIE
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BOMPOCHI C 3aMEUAHUSMH, JOIMYIIEHO HEOPEKHOCTh U
HETOYHOCTDH y 0()OPMIICHUH.

CTyneHTOM JOMyYIIEeHbI CePbe3HbIE OMMOKHU MO COJIEPKAHUIO

HEYJIOBJIETBOPUTEIIBHO | PpadOTHI WK 3aJaHUS MPAKTUIECKON paOOTHI BHITIOTHEHBI
2 HETPaBWIBHO; CTYIEHT OTBETHJI HA KOHTPOJIbHBIE BOIIPOCHI C

OIMMOKaMH WM HE OTBETHJI Ha KOHTPOJIbHBIE BOTIPOCHI.

OueHoYHbIE CPeCTBA ISl IPOMEKYTOYHOM aTTecTalluu (3a4er):

Bormpocs! k 3auery:
YTo noHUMAETCs MOJI ApXUTEKTYPOl MUKPOKOHTPOJLIEPA.

B ueM ocHOBHast 0cOOEHHOCTH ["apBapACKOM apXUTEKTYpPhI IPOLECCOPA.
Pacmmpennas rapsapzackas apxurekrypa (SHARC)

Yro Takoe apupmMeTuKo-noruaeckoe yctpoucto (AJIY)

UYro Takoe MalIMHHO-OPUEHTUPOBAHHBIE S3bIKU

Jlnst uero npeaHaszHayeH untepdeiic JTAG?

Kakue popmatsl uncen Bbl 3HaeTe.

UYro onpeaensier MaHTHCCa B YKCIIE C TUIABAOIIEH TOUKON

©ooNO AR WDNDRE

. Urto onpenensieT 4ucio nocjae TOYKu B popMare yuciia ¢ (PUKCUPOBAHHON TOUKOM.

10.Yro Takoe mukpomporeccopsl ¢ RISC apxurtextypoii?

11.TTepeBectu qeomynoe uncio 0111101000101111 B mecTHaauarepuuHyto Gopmy

12.TlepeBectu mecTHaanarepuyHoe yucio 1B B gecstuunoe

13.Cnoxuts nBa omHapHbIX ynciaa X=00111 u ¥Y=00010

14.TlocnenoBaTeNbHBIN 1 MapaICIbHBIN CIIOCOOBI CI0OKEHHS B IIU(PPOBBIX
npoleccopax.

15. ANTOpUTM CJIOKEHHUSI OTIEPAHJIOB B JOMOJHUTEILHOM KOJIE

16. AnTOpUTM BBIYMTAHUS ONIEPAHIOB

17.AnropuTMBI oriepalnidii ciBUTa B IM(POBBIX Mpolieccopax

18.TakThl ¥ MUKJIBI BHITTOJIHEHUS] KOMaHI MEKPOKOHTPOJIEPOB

19.lniuna koman 161 MUKpOKOHTpOsuiepoB PIC16CXXX.

20.®opmat 0alT OpUEHTUPOBAHHBIX KOMaH MUKPOKOHTpoJuiepoB PIC16CXXX

21.Yto Takoe KoHBelepHas 00paboTKa KOMaHI.

22.CTaHaapTHBIN UK BBIMIOJTHEHUS KOMaH/IbI.

23.YT10 Takoe CYETYNK KOMAH/I.

24.Yem oTauvaeTcs mamMATh JaHHBIX M MTaMATh KOMaH]T B MUKPOKOHTPOJUIEpaXx.

25.Yto onpenensieT pa3psAHOCTD TMHBI JAHHBIX.

26.J1711 4ero HyXKHbI PETUCTPbI 00I1IEr0 Ha3HAYCHHUS.

27.]11s1 9eTo HyXHBI CTICIIHAIbHBIE PETUCTPHI.
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28. 1511 yero cimy>kuT peructp STATUS mukpokxontposuiepoB PIC16CXXX

29.Yto onpenenser Pa3psaHocTh NIMHBI aapeca

30.YTo Takoe npephIBaHuUE.
31.Kakyro (QpyHKIHIO BBITIONHAET ATIapaTHBIA CTEK B MUKPOKOHTpOJLIepax?

32.Kakumu peructpamMu KOHQUTypUpyIOTCS MOPTHl MUKPOKOHTPOJIEPOB

PIC16CXXX.

33.Kakoe HanpspkeHre COOTBETCTBYET Jiornueckoit 1 B untepdeiice RS-232
34.Yt1o takoe Bxoj Pull-down
35.YTo0 Takoe AyTuIeKCHas CBA3b

36.Uto Takoe nmoyAyIieKcHas CBs3b

37.Y1o mpouCcXoaUT MpU CHHXPOHHOH Tepeaayue JaHHbBIX
38.UYTo mpoucxXoauT Mpy aCHHXPOHHOM Mepeaaye JaHHbIX

[Ixkama Kpurepnii onieHuBaHus
OLICHUBAaHUS
3a4YTEHO CrtyzaeHT riay0oKo U B IOJIHOM 00BEME BIAJCET

IPOrpaMMHBIM MAaTEpUAJIOM, JAET MOJHOE U JIOTUYECKH
CTpOMHOE U3JI0’KEHUE COICPKAHUS ITPU OTBETE B YCTHOM
Wi mucbMeHHoU Gopme. [Ipu a3ToM 3HaeT
PEKOMEHIOBAaHHYIO JINTEPATYPY, MPOSBIISICT TBOPUCCKUI
MIOJIXOJT B OTBETAX Ha BOMPOCHI U NMPABUILHO OOOCHOBBIBACT
CBOM OTBETHI, XOPOIIIO BJIAJICET YMEHUSIMHU CAMOCTOSITEIIBHO
0000111aTh U U3NIaraTh MaTEpHUAll U HABBIKAMH TPU
BBITIOJIHEHUU TTPAKTUYECKUX 3a]1a4.

CryneHT 3HaeT NporpaMMHbBIN MaTepuai, r[paMOTHO U
M0 CYTH U3JIaraeT ero B YCTHOW WM MUChbMEHHOU (opme,
JOITyCKasi HE3HAYUTEIbHBIE HETOYHOCTH B OTBETAX,
TPAKTOBKAaX U OINPEICICHUSAX WU HE3HAYUTEIBHOE
KOJIM4YeCTBO OmMMOOK. [Ipu 3TOM BaseeT HEOOXOAUMBIMU
YMEHUSMU U HaBbIKAMU MPU BBITIOJTHEHUHU MTPAKTUUECKUX
3aaad.

CTyIeHT 3HaeT TOJIbKO OCHOBHOM ITPOTPaMMHBII
Marepuall, JOIMyCKaeT HETOYHOCTH, HEAOCTATOYHO YETKUE
(OpMyITMPOBKH U HEMIOCIIE0BATEILHOCTD B OTBETAX,
M3JIaraeMbIX B YCTHOM WJIM MUCbMEHHOU (hopMe, TTOKa3bIBaeT
HEYCBOEHHE OTJIEIbHBIX CYIIECTBEHHBIX aetanen. [Ipu atom
HEIOCTATOYHO BJIaJeeT YMEHUAMU U HABBIKAMU IIPU
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BBINIOJIHEHUH MPaKTUYECKHX 3a1a4. Jlonyckaet 10 40%
OIIMOOK B U3JIaraeéMbIX OTBETaX.

He 3auteno CryneHT He 3HaeT 3HAUUTEIbHON YacTh
nporpaMmMHoro Marepuana. [Ipu sTom gomyckaer
MPUHIUINATBHBIE OIIUOKHU B JOKAa3aTEIbCTBAX, B

ONpEeICICHUH TIOHSITUHN, TPOSIBISIET HUZKYIO KYJIbTYPY
3HaHWH, HE BJIaJIEET OCHOBHBIMU YMEHUSIMU Y HABBIKAMHU
IIPU BBIMTOJIHEHUY MTPAKTUYECKUX 3a1a4d. CTyIeHT
OTKa3bIBAETCS OT OTBETOB HA JJOTIOJHUTEIbHBIE BOITPOCHI

OueHOYHbBIE CPEACTBA JJIsI aTTecTaluu (IK3aMeH):

Bomnpocsl k 5k3aMeHy:
Yro noxpazymMmeBaeTcs oJ TEPMUHOM apXUTEKTypa Iporeccopa?

A -

Kak npeacTapistoTcs 1eible uncia B JBOUUYHOM Kojie? Hanummre yncio 4610 B
JIBOUYHOM KOJIE.

Azpik C: OObsBiIeHHE NTepeMeHHbIX. JIoKanbHbIE U TJI00AIbHBIE TIEPEMEHHbBIC
JIns penieHus: Kakux 3aja4 NPUMEHSIOTCS MUKPOIIPOIECCOPhI B prOOpax?

Kak peanu3oBanbl MOPTH BBOJA/BBIBOIA MUKPOKOHTPOILIEPOB pupmbl Microchip
Jupextussl npenpoieccopa. #include, #define.

[Iporneccopsl ¢ sapom Cortex M3 Texnosorust Thumb..2 u apxutektypa Habopa

N o ok W

KOMaH/.

8. YHuBepcalbHbII CHHXPOHHO-aCUHXPOHHBIN TIPHEMO-TIepeaaTuuK (yIpoiéHHas
cxemoTexHuka nepenaruynka moayiast USART B acCHHXpOHHOM pexknme
MukpokoHTposuiepa PIC16F877).

9. SI3pik C: Tunsl JaHHBIX.

10.Ha3zoBute riaaBHbIC IPEUMYIIECTBA U HEAOCTATKU MPUHCTOHCKOMN U TapBapICKOM
aApPXUTEKTYP.

11. 513w accembuiepa Oneparuu ymHoxeHus: Onucanue u popmat komanasl MUL

12.Yto Bemonusiercs B nukie do? Korga mpousoiiaeT Beixoa u3 1mukia do?

13.IIporeccopsr ¢ ssapom Cortex M3 Peructpbl o01iero Ha3HaAYCHUS.

14 Hanummte neonynoe yncio 1 0111 0111 000 B miecTHaaIaTEpUIHOM CHCTEME
CUMCIICHHUS.

15.43p1x C: IIpaBuna npeoOpa3zoBaHus TUIIOB JaHHBIX.

16.ITponeccopsi ¢ siapom Cortex M3 Peructpbl crieinaibHOrO Ha3HAYCHUS

17.Kak opranu3oBaH ctek B MUKpokoHTpouiepe PIC16F877?

18.43b1k C: Oynkiuu. opMart HanUCaHUS U MTPaBUIa OO BABICHHUSL.

19.Dopmatsl komaH] cemeiicTBa MUKpOKOHTpoiepoB PIC16F8xx.
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20.513b1K accemOnepa Jlornueckue oneparuu Haznauenue u popmar komang

2141361k C: MaccuBBI TaHHBIX.

22 .I1poueccopsi ¢ ssagpom Cortex M3 Peanusarus creka.

23.Kak npezactaBisioTcs ApoOHbIE uncaa B popmaTe ¢ GUKCHPOBAHHON TOYKOH (B
oOmiem Buje)?

24 S3p1x C: Tunsl opranuzanuu 1aHHbIX. CTPYKTYpBHI.

25.Iporeccopsi ¢ sapom Cortex M3 OcHOBHBIE OCOOEHHOCTH CUCTEMBI MTAMSITH.
Kapra namsitu.

26.Kaxk peanmm3oBan moaysb Timer() mukpokorTposuiepa PIC16F877?

27 5131k C: Apudmernueckue onepaiuu ¢ JaHHbIMU. [loHsATHE TpHOpUTETA.

28.IIporeccopsr ¢ smpom Cortex M3 OcHOBHBIE 0COOCHHOCTH CUCTEMBI ITAMSTH
Omnepanuu moOUTOBOIO JIOCTYTIA.

29.Pabota Moy 3axBaTta/kommapatopa/IllIUM (Capture/Compare/PWM)
MukpokoHTposepa PIC16F877.

30.43p1k C: Jloruueckue ornepanuu.

31.Kakne ocHOBHBIE KJIACCHI (TT0 HA3HAYCHHUIO) MPOIIECCOPOB CYMIECTBYIOT CETOTHS?

32.513p1k accembniepa: Komannet MSR 1 MRS

33.Kak peann3oBaHbl HOPTHI BBOAA/BBIBOAA MUKPOKOHTPOIIIEpOB ¢upmbl Microchip
(YympolileHHas CXeMOTEXHUKA)?

34.53p1x accemOnepa: 32 OutHbie U 16 OUTHBIE KOMAH/IBI.

35.403p1k C: Uto mpeacTaBisier coboit orneparop for B o61iem Bujie?

36.413p1x C: Uto mpeacrasisieT coboit oreparop while B o01iem Buje?

37.Kaxue neicTBUS BBIMOIHSIET MPOLIECCOP TIPH BBI30BE MOAIPOrpaMMBbI?

38.Kaxk peammzoBan momynp Watchdog Timer (WDT) MukpokoHTpoJiepa
PIC16F877?

39. 4361k C: Uto mpencrasiseT co0oit ornepatop if B oOmem Bue?

40.ITpomeccopsl ¢ ssapom Cortex M3 cpenctBa pa3pabOTKU U OTIAAKH MPOTPAMM

41 .513p1k accemOmnepa: OCHOBBI CHHTAKCHCA 3aIMMCH KOMAaH]I.

42.513p1x C: Uto mpeacTaBiseT co0oit oneparop switch B oomem Bue?

43.Crangapt CMSIS

44 S3wpix C: Yto mpeacTasisieT coboii oneparop break?

45.Kak He0OX0uMO CKOH(UTYPUPOBATh MOPTHI BBOJ1a/BBIBOJIA, IJIsl IEpEAAUn
JaHHBIX MUKpOoKoHTposuiepa PIC16F877?

46.Kakoe feiicTBrE BBITIOIHAET ONEpaTop ++.

47.Yemy paBHO COECPKUMOE IIEPEMEHHOH 1 TIOCIIe BBIXO/[a U3 Iukia for?
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[IIkamna
OLIEHUBAHUS

Kpurepuit onennBanus

oTJIN4YHO (5)

CryzaeHT riay0oKo U B IOJIHOM 00OBEME BIAJEET
MIPOrPaMMHBIM MaTE€PHAJIOM, AT MOJHOE U JIOTUIECKH
CTPOITHOE U3JI0KEHUE COACPKAHUS PU OTBETE B YCTHOM

WM nucbMeHHou popwme. [Ipu aTom 3HaeT
PEKOMEHI0BAaHHYIO JINTEPATYPY, POSIBIIAET TBOPUECKUI
IIOJIXOJ] B OTBETAX Ha BOIPOCHI U MPAaBUILHO 0OOCHOBBIBAET
CBOM OTBETHI, XOPOLIO BJIa/I€ET YMEHUSAMH CaMOCTOSTEIBHO
0000111aTh U W3JIaraTh MaTEpPHAJl U HABBIKAMHU MPU
BBITIOJTHEHUH MTPAKTUIECKUX 33a4.

xopoio (4)

CryneHT 3HaeT NporpaMMHBIN MaTeprai, TPaMOTHO U
10 CYTH U3JIaraeT ero B yCTHOM WM MUCbMEHHOU (opMe,
NOIyCKasi HE3HAYNTEIIbHBIE HETOYHOCTH B OTBETAX,
TPAKTOBKAX U ONPEACIICHUAX WIM HE3HAUYNTEIIBHOE
KonuyecTBO omuobok. [Ipu 3TOM BiageeT He0OX0AUMBIMU
YMEHHAMU U HaBbIKAMHU IIPU BBIIIOJIHEHUU PAKTUYECKUX
3a1ad4.

YAOBJICTBOPHUTCIBHO

(3)

CTyneHT 3HaeT TOJIbKO OCHOBHOM MTPOTrPaMMHBIM
Marepual, JOIMyCKAeT HETOYHOCTH, HEAOCTATOYHO YETKUE
(GbOopMYJIUPOBKHU U HEMIOCIEA0BATEILHOCTh B OTBETAX,
U3JIaraeMbIX B YCTHOM WJIM MUCbMEHHOU (hopMme, OKa3bIBAET
HEYCBOEHHUE OTICJIbHBIX CYIIECTBEHHBIX AeTaneu. [Ipu atom
HEJIOCTATOYHO BJIAJEET YMEHUSMU U HABBIKAMU MPU
BBITIOJIHEHUH MpakTU4ecKkux 3aaad. Jomyckaer 1o 40%
OIUOOK B U3JIara€MbIX OTBETaX.

HCYIOBJICTBOPUTCIILHO

)

CTyaeHT He 3HaeT 3HaYUTENbHOW YacTH
IIporpaMMHoOro mMarepuaia. [Ipu sTtom nomyckaer
NPUHLUITKATbHBIE OUIMOKH B I0Ka3aTeIbCTBaX, B

ONPEEIICHUH MIOHITUM, TPOSIBISAET HU3KYIO KYJIbTYpPY
3HAHUU, HE BJIaJICET OCHOBHBIMM YMEHUSIMHA 1 HABBIKAMH
IIPY BBIITOJIHEHUY MTPAKTUYECKUX 3a1a4d. CTyIeHT
OTKAa3bIBAETCS OT OTBETOB HA JIOMOJHUTEIBHBIE BOIIPOCHI

27



®opmMa JrCcTA U3MEHEHU U 10N0JTHeHul, BHeceHHbIX B POC

JIncT n3MeHeHn U JOTTOJTHEHU I

1/

Buaer nonomHenuit u
N3MEHEHUHN

JlaTta 1 HOMEp
IIPOTOKOJIA 3aCETaHUS
kadenpsl (kadenp), Ha

KOTOPOM OBLITH

PaccMOTpPEHBI U
0J100pEeHbI U3MEHEHUS

Y JIOTIOJTHCHHS

ITonamucs (¢
paci@poBKoit)
3aBeIyIOIIEeT0 Kadeapoit
(3aBeAYIOIINX
Kadeapammn)
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