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1 He.]'ll/l 1 3aJa491 U3YUYCHUSA TUCHUITIMHBI

1.1 Heanp AucHUNINHBI

dopmMuUpoBaHUE OCHOBOIOIATAIONIUX YMEHHA, TPAKTHYCCKUX HABBIKOB M, KaK CJICJICTBHE,
3HAHWI MPOCKTHUPOBAHUS U IKCILTyaTaI[UU TPOOIEMHO-OPHUEHTHPOBAHHBIX CHCTEM: KOMILJIEKCHBIX
CHUCTEM aBTOMATH3ALUU MTPOU3BOJICTBEHHBIX MPOIIECCOB M HAYYHBIX MCCICAOBAHUM, BCTPOSHHBIX
MUKPOIIPOIIECCOPHBIX 1 MUKPOKOHTPOJUICPHBIX CHCTEM.

1.2 3agaun AMCHUILIMHEI

O3HaKOMUTh  CTYIEHTOB C  ApPXUTEKTypO M  OCHOBHBIMU  TE€XHUYECKUMHU
XapaKTePUCTUKAMH MHUKPOIIPOILIECCOPOB PA3IMYHBIX THUIIOB; OPTaHHW3allMd BBOJA-BBIBOJIA B HUX
(mporpaMMHOE yIpaBJIEHHE BBOJIOM- BBIBOIOM, KaHAJIBI MPSIMOTO JIOCTYIIA B MaMsITh; HA3HAYCHUE
W BUIBI TPEPHbIBAaHWI); MHOTOMPOIIECCOPHBIE CHUCTEMBI (APXHTEKTypa, CIOCOOBI CBSI3U); C
OCHOBHBIMH TPEOOBAHUSMH KOMILJICKTOBAHUS, MPOTPAMMHBIM 00€CIIEYCHUEM, OTICPAIIMOHHBIMU
CHUCTEMaMH PEaIbHOTO BPEMEHH; YIPABIISIOIIMMH KOMILJIEKCAMH Y3JI0B KOMMYTAIlUU. A Takke,
CUCTEeMATU3UPOBATh  IOJYYCHHBIC  3HAHUSA  Kacalomleics  pa3pabOTKH  apXUTEKTYPhI
MHKpPOIIPOIIECCOPOB M IPOTPaMMHOTO  OOECIedYeHHs, OCOOCHHOCTeH  IPUMEHEHUS
MUKPOIIPOIIECCOPHON TEXHUKU U MPOTPAMMHOIO OOSCIICUCHHUS B CPEJCTBAX CBSI3U M 00pabOTKH
uHpopmanuu. J[aTh MpakTHYECKUE HABBIKK IO MPOTPAMMHPOBAHHUIO MHKPOKOHTPOJUICPOB IS
peuieHus pa3IuvyHbIX 3a/a4.

1.3 MecTo AUCUMIIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Juctumnna «{udpoBas >MeKTpOHUKA U MUKPOIPOLIECCOPHAs TEXHHKa» OTHOCUTCS K
BapHUaTUBHON YacTH 00S3aTEIbHBIX AUCITUTIINH.

Marepuan IUCHMIUIMHBI BeCbMa OOBEMEH, MOITOMY JUIi €ro YCIHEUIHOTO OCBOCHUS
HEOO0XOIMMO YCTIENTHOE YCBOCHHE IMPEIBAPUTENbHBIX AucuuiumH: «MHbopMaTikmy, «OCHOBHI
Teopuu neneiy», «MTHOCTpaHHBIN SI3BIKY.

W3yuast 3Ty OUCHUIUIMHY, KPOME BCETO IMPOYET0, CTYASHTHI IMOJIYYaroT MpPaKTUYECKHE
HaBBIKM HKCHEPUMEHTAIbHBIX HCCIEOBAHUNA CHHTE3MPOBAHHBIX CAMOCTOSTENBHO YCTPOWCTB,
HaBBIKM CAMOCTOSITENIFHOTO TIPUHSTHS PEIMICHUH JJIs JOCTM)KEHHUS TIOCTAaBJICHHBIX 33134
(GYHKLIMOHUPOBAHUS pa3padaTbiBaeMOil M HKCIUTyaTUPYeMOH NporpaMMHO-alMapaTHOM YacTu
YCTpOMCTB. Tak Kak MporpaMMHO-aIIIapaTHbIM KOMIUIEKC 3TO BCET1a HEPa3phIBHOE LIEJIOE, O YEM
HYXXHO TOMHUTBH IpPH CO3JaHMU TPOrpamMM, JAUCLUIUIMHA TO3BOJISIET OCO3HATh NpeielbHbIE
BO3MOKHOCTH aIlllapaTHBIX CPEACTB YIPABISIEMBIX IIPOTPAMMHBIMU MTPOAYKTaMH. B CBsI3U ¢ 3 THM,
B IUCLIMITIMHE YacTSAMHU pacCMaTPUBAIOTCS BOMPOCHI pacCMaTpUBaeMble, 3a4acTyIO B COBEPILIEHHO
OTJIMYHOM pakypce B TMapajuIeIbHO BEIOMBIX M TOCIEAYIOUINX IUCHHIUIHHAX: «TeXHOIoruu
nporpammupoBanusi Ha C/C++y», «Pa3paboTka kpoccmiaTOpMEeHHBIX HpHIOKeHHH Ha Qby»,
«udposas 06paboTka n300paskeHUN».

1.4 Ilepeyens MaaHMPYyeMbIX Pe3yJbTATOB O00y4YeHHUs] MO JUCHUIJIMHE (MOAYJI0),
COOTHECEHHBIX € INIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOeHHs 00pa30BaTeIbHOM MPOrpaMMbl

W3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HampaBiIeHO Ha (QOPMHUPOBAHHUE Y
oOyyaromuxcs yactu npodeccuonanbubix komnerenuuit: [1K-23; [IK-37
Ne B pesynprare u3ydeHus y4eOHON ITUCHMIUIMHBI OO0YyYarouIuecs
Wnnekc Conepxanue pesy i y Y
JIOJDKHBI
[ | KOMIIETeH | KOMIeTEeHIHH
n. LUK (wm e€ yacTu) | 3HATH yMeThb BJIAJEeTh
1. IK-37 criocoOHOCThIO | AnroputM  paboTs] IlpumeHsTh mHHY Bnanets
BHIOMPATH U HOCJIEOBATENbHON | mapnbix 12C B HaBBIKAMHU
OLIEHUBATh wuHEl JaHHBX  12C) yerpoiicrsax, HaIHMCaHus
croco6 JUISE CBA3M| ppenyemarpupatonpx | NPOTPAMM
easIn3aluu MHTETPATbHBIX CXEM, (mporpammupoBa
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B pesynbrare u3ydeHus y4eOHON TUCHUIUIMHBI OOy4arolIuecs

Nunexe Conepixanue
JTOJIZKHBI
[ | KOMIICTEH | KOMMETeHIHH
n. LUK (wm e€ yacTu) | 3HATH yMeThb BJIaJeTh
MH(GOPMALIMOHH | HUCIOJNB3YIOIIUX JIBE| MPOCTOTY pa3pabOTKuU: | HHs) Ha si3bike Cu
y
IbIX CUCTEM U IIBYHaHpaBJIeHHBIe yTeHue I/IH(l)OpMaLII/II/I C JJIs
yCTPOICTB JIUHUH CBSI3U JATYNKOB MOHUTOPHHIa | MUKPOKOHTPOILTE
(mporpammuo-, | CxeMbl ¥ TMATHOCTHKH pOB Ha
anmapaTHO- WM | MOAKIIOYEHUs K o6 Opy/IOBaHHS rapBapACcKou
[pOrpaMMHO- pa3IUYHBIMU HOI[KJnoanbcs; « tHe | APXUTEKTYpe
anmapaTtHo-) id | nepudepUunHBIMU ommskoii k RISC
SPI
peLeHus YCTPOMCTBAMH B TOM JU u 11 ARM
nocrapiaeHHol | umcie u Ethernet, OCICNOBATEIILHOTO po1eccopos (B
Bazauun AJTopuT™ paboTel i OOMEHA JaHHBIMH cpene Keil
METOIbI nepegaaun| MEXIY MUKpocXemamu. | uVision) s
nmaHHeix  USART wu Opranu3oBbiBaTh IpuéM| OIU(POBKU
UART. Crpykrypy| u nepegayvy cHTHAJIa, U
untepdeiica USART) yugopmanmu k u ot neperadyu
MHKPOKOHTPOILIEPA, | yr1ynoKOHTPOILIEPOE, I/IHCI)OpMa}[I/II/I 1o
Ha3HAYCHH WHT ficam:
a3HATICHHC yepe3 Ethernet epdetica
(GYHKIIMOHATBHBIX . UART, I2C, SPI,
uHTepderic.
OJIOKOB, TIPUHIIATI Ethernet.

npuema / mepenayy

JTAHHBIX 10|
MIPEPBIBAHUIO C
untepdeiica USART
Tpu TUIIA|
MOAKIIIOYEHUS K|
muHe SPL

Bunsl  npepsiBaHui
MHUKPOKOHTpPOJLIEPA,
ux MIPUHITHUT]
JICUCTBUSA, BEKTOPH]
IIPEpPBIBAHMS,
PEruCTPhI
yIpaBIEHUS
IIPEPBIBAHUAMU
TIPUHITUTIBI
TaKTHUPOBAHMUSI

MHUKPOKOHTPOJIIEPA U
3a7aHus 9acToT
TaKTUPOBAHHSI.
OcHoBHBIE
(byHKIIOHATIbHbIE
DIIEMEHTHI
WHTETPUPOBAHHON
cpensl  pa3paboTKy
Keil pVision
OCHOBBI ~ HamMCaHUs
IpoTpaMM Ut

PeanusoBeiBaTh
npoTokoisl ARP,
ICMP, IP, UDP, TCP,
HTTP na
UCTIOJIb3YEMBIX B
nabopaTopHBIX paboTax
MHUKPOKOHTPOJUIEPAX.

B nporpamMHoM nakete
nog Windows,
BKJIIOYAIOLIUH B ce0s
KOMITUJISITOD,
accemOrep,
KOMITOHOBIIUK U IPyTUe
WHCTPYMEHTHI
COCTaBIISITh
pOTrpaMMHBINA KOA 1S
MHUKPOKOHTPOJIJIEPOB Ha
OCHOBE rapBapACKOi
aApXUTEKTYpPHI, OJIN3KOM
k RISC.

B nporpamMHoM nakete
Keil pVision
COCTABIISITH TIPOTPAMMBI
JUIS1 UCTIONIb3YEMBIX B
1a0opaToOpHBIX paboTax
MHUKPOKOHTPOJUIEPOB,
MIPOBOJIUTH MPOLIEAYPY
MIPAaKTUYECKOU
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B pesynbrare u3ydeHus y4eOHON TUCHUIUIMHBI OOy4arolIuecs

Nunexe Conepixanue
JTOJKHBI
KOMIIETEH | KOMIIETeHLIUN
E' 1007031 (unu e€ yacT) | 3HATH yMeThb BJIaJleTh
MHUKPOKOHTPOJUIEPOB | HATYPHOH OTJIAAKH
Ha s3bike C. paboThI KOJa.

2. [[IK-23 [OTOBHOCTBIO OPUHIUIBL  PabOTHL,| BHIOMPATh ONTUMANIbHBIE| MPAKTUYECKUMU
[y4acTBOBAaTh B TEXHUYECKHE C TOYKH 3pEHUS HaBbIKaMU
MOCTaHOBKE U XapaKTepUCTUKH M| PELICHHS MOCTABJICHHOW | SKCIEPUMEHTAIbH
[POBEICHUU KOHCTPYKTUBHBIE 3a/1a4¥l TUIIOBbIE BIX UCCJICJIOBAaHUI
HKCIIEPUMEHTANIb | 0COOEHHOCTH, anmapaTHble peuieHus | U
HBIX OCHOBBI IPUHIIUIIOB Ui peau3aluu MHCTPYMEHTAJIbH
MCCIICIOBAaHUN | TIOCTPOCHUS AJIEKTPOHHBIX BIX U3MEPEHHH

BBIUMCIUTEIHHOM YCTPOMCTB; U1 IPOBEPKHU U
4acTu U(POBBIX| MCIIOJIB30BATH OTJIaJIKU
CUCTEM YTPaBJICHUS | U3MEPUTEIIbHbIC CUHTE3UPOBAHHBI
paboThI pUOOPHI TIPH TMOUCKE U | X U TOTOBBIX
(GYHKIIMOHATBHBIX yCTpaHEHHUH YCTPOICTB;
OJI0KOB, BXOJASAIIMX B HEHCIPABHOCTEHW, a TaK | HaBBIKAMHU
e€ cocTas. e MPOBEPKHU paboThI ¢
paboTocrnocoOHOCTH KOHTPOJIbHO-
anmnapaTtHo- U3MEpUTENbHON
IPOTPAMMHBIX CXEM U | amIapaTypo.
OJIOKOB. CriocoGHOCTEIO
OOBSICHATH
(duznIeckoe
Ha3HAYEHUE

AJIIEMEHTOB U
BIIMSIHUE MX
rapaMeTpoB Ha
ANEKTPUYECKUE
napameTpsbl,
YaCTOTHBIE
CBONCTBA U
MepPEX0/THbIE
IIPOLIECCHI B

U poBbIX
cxemax Jist
MMOHUMAaHUS
TpeboBaHU
ANTOPUTMHU3AIUN
3a/1a4 B
IIPOrpaMMHOMN
YacTH.

2. CTpyKTYypa M coiepKaHue JMCIUIIIHHBI.

2.1 PacnipeaesieHne TPYA0EMKOCTH AUCIHUILINHBI 10 BHAaM padoT.

O6mas Tpy10€MKOCTh AUCIUILTHHBI cocTaBisieT 5 3au.en. (180 yacoB), ux pacnpeneneHue
1o BUJaM paloT MpecTaBieHo B Tabnuie (0151 cmyoenmos ODO).



Bu yaeOHOI paboThI Bcero CemecTphl
4acoB (dachr)
4
KonTakTHasi padoTa, B TOM 4Hce:
AyAUTOpPHBbIE 3aHATHSA (BCEro): 80 80
3aHsATHS JICKIIMOHHOTO TUTIA 16 16
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPBI, TPAaKTUYECKHE 3aHATHA) (16 16
JlaGopaTopHbIe 3aHATHS A8 A8
Nuas koHTaKTHas padora:
KonTponb camocrositenbaoi padotsl (KCP) 4 4
[Ipomexxyrounast arrecrarus (MMKP) B popme ax3amena 0,3 0,3
CamocTosiTesibHasi paboTa, B TOM 4YHcJIe: 60 60
KypcoBas pabota —
[TpopaboTka yuyebHOro (TeOpeTHYECKOro) MaTepuana 40 40
BrInoTHeHNE HHIUBUAYATBHBIX 33JaHUH (ITOITOTOBKA COOOIICHHIH,
MPE3CHTALIHN ) B
Pedepar —
[ToaroToBka K TEKyniemMy KOHTPOJIIO 20 20
KoHTpoJib:
[TonroToBKa K dK3aMEHY 35,7 35,7
OO0mas TpyA0eMKOCTh 4ac. 180 180
B TOM YHCJIe KOHTAKTHAsi padora 843 84,3
3a4. e/l 3) 3)

2.2 CTpykTypa IMCUMIIIMHBI:

Pacnipenenenye BusioB yueOHOM pabOThI M MX TPYIOEMKOCTH TIO pa3zieiaM JUCLUILIAHBL.

u3ydaeMoil B 4 cemectpe




No KonnuecTBo yacos
pa_13z[ HaumenoBanue pa3zaenon Aymuropras CamocTosiTenbHa
ona Bceropabora KCP % pabora
113 113 JIP
1 2 3 4 5 6 7
1 HpOCTveﬁume JIOTUYECKUE 18 la 5 4 8
YCTPOMCTBA U MUKPOCXEMBI
2 Monaynu ycTpoicTB 1u(dpoBOii 19 |2 9 5 7
CXEMOTEXHHUKH
Brenenne B YCTPOMCTBO
3 [MHKDOKOHTPOJIEPOB, on | 4 8 1 10
KOMIIWJISITOPOB u CpEICTB
pa3paboTKHU.
[lepenaya naHHBIX W yAanEHHOE
4 |Ynpapienne U(QPOBBIX CHCTEM on a 9 8 1 10
" |mexay co0oil Mo cTaHAapTHBIM
uHTepdelicam
5 [lepenaya u IPUEM NAHHBIX 110/, |, 9 5 1 5
Ethernet uarepdeiicy
WuTerpupoBanHas cpena
6. |pa3paboTku JUTST APM35 |2 4 12 1 17
IPOIIECCOPOB
Hmoeo no oucyuniune: 144 116 16 48 4 60

[Ipumeuanue: JI — nexuuu, [13 — npaktudeckue 3anatus / cemunapsl, JIP — maboparopHeie
sansitusi, CPC — camocTosiTenbHast paboTa CTyICHTA.

KonraktHas pabota mpu mpoBeneHHH y4eOHBIX 3aHsATHIA 1o aucuuiummHe «L{udposas
AJIEKTPOHUKA U MUKPOIIPOLIECCOPHAs TEXHHKa» BKIIOYAET B ce0s: 3aHATHS JEKIIMOHHOIO THIIA,
MPAKTUYECKHE 3aHATHs, JlabopaTopHble paOOThl, TPYNIOBbIE KOHCYJIbTAllMM (TaK K€ U
BHEAYyJAUTOPHBIE, Yepe3 IJIEKTPOHHYI0 MH(POPMALMOHHO-00pa30BaTelbHyI0 cpey MoyabpHOro
JIMHAMHYECKOTO OO0yueHus KyoI'y http://moodle.kubsu.ru/enrol/index.php?id=15),
IPOMEXYTOUHas aTTecTalus B YCTHOH Gopme.

2.3 Copaep:xanue pa3iesoB (TeM) TUCHHUILIUHBI:

2.3.1 3auATHA JEeKIUOHHOI0 TUIIA

HaumeHnoBanue | Dopma  Tekyiero
A Coneprxanue pasznena
pazzena KOHTpOJIS
1 2 3 4
1. buHapHble cXeMbl C BpPEMEHHOH 3aBUCHMOCTHIO|Ja00paTOpHbIE
JIOTUYECKHME  CXeMbl U (YHKIHMOHaJIbHbIE pabOThI,
BO3MO>KHOCTH. Hudpossie CUETUYMKU. IPAKTUUECKNE

[Ipocreiimue KoMmOuHanmoHHbIlE  JIOTUYECKHE  yCTPOMCTBA:|3aIaHUSI

JIOTUYECKUE mmdpaTopsl, AemudpaTopsl UX KacKaJWpOBaHUE;

ycTpoiictBau  |mpeoOpa3oBaTeni KOJAOB U YPOBHEH.

MHUKpPOCX€Mbl  |MyJIBTUIIIEKCOPBI u JEMYJIbTUILUIEKCOPBI.
MynpTUIIEKCUPOBAaHUE u
NeMyJibTUIUIEKCHpOBaHWe  muH. Kmoun u
KOMMYTAaTOpPBI.

2.  |Monynu Casuraroniye perucTpbl; PerucTpbl  XpaHEHUs, |1abopaTopHbIe

YCTPOWCTB MOCIIEZIOBATEIbHBIX MPUONIMKEHHH; JIOTHYecKue|paboThl,

1 poBoi MUKpooniepauii B perucrpax. CUETHbIE CXEMBI:
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CXEMOTEXHUKH [CCYMMATOpPbl,  CXEeMbl  BblUMTaHUA.  CXeMbl|IpaKTUYECKUE
CpaBHCHHUSI u KOHTPOJISL. [Tpumenenue 3a1aHus
KoMmaparopoB. DopMupoBareny HUMIYIbCOB U
reHepaTophl NHU(POBBIX CUTHAJIOB HAa OCHOBE
JIOTUYECKUX CXeM.  YCTpOHCTBAa OTOOpa)KEHUS
uudpoBoii nHGopmaru. AHaIOroBO-UU(POBLIEC U
1 (po-aHaNIOroBbie NpeoOpa3zoBaTey.
3. |BBenmenue B|BBeneHne B yCTpOMCTBO MHUKPOKOHTPOJUIEPOB HA
YCTPOWCTBO rapBapJckoii apxutektype Omuszkoit k RISC, 1A60DATODHALS
MUKPOKOHTPOJLT [KOMITHIISITOPOB U CPEJICTB pa3paboTKU; Ha IPUMEPE a6o¥r,1 p
€poB, pa3paboTku mporpamm Ha s3bike Cu ynpaBneHHﬂp
. MPAKTUICCKHE
koMmmmiATopoB U|miis  ATiny2312, AMPEeKTUBBI Mpernpolieccopa, -
Cpe/CTB moapoOHas pabora C datasheet.
pa3paboTKu.
4. [[lepenaua Opranuzanusa oOMeHa JaHHBIMH 1O MHTepdeiicam
JTAHHBIX u|UART, SPI u I2C n1s1 KOHTpOJIIIEPOB rapBapaCcKoi
ylnajaéHHoe apxutektypel Onmskoii k  RISC. OO0pabotka
. . nabopaTopHbIe
yIpaBiieHUE TPEPBIBARAH,  CIAWMHA  PeXMM  mpoueccopa, o -
U (POBBIX TaliMephbl, CYETUNKH, CTOpokeBoi Taiimep, UART u ?1 AKTHICCKIE
cucrem Mexay|USART, SPI unrepdetic, TWSI (12C) unrepdeiic P
o 3a/laHus
co0oif 1o
CTaHJIaPTHBIM
nHTepdericam
5. |llepenaua u(llonxnrouenne MukpokoHTposuiepa yepe3 Ethernet HA6ODATODHELE
nmpueM JaHHBIX [uHTepderc k Internet cerm (pazbop cxeMbl u patop
paboTsl
o Ethernet{mporpammer  ympaienust depes UDP u TCP OAKTHICCKIE
unTepdeiicy YCTPOMCTB TMpU TOMOIIM MHUKPOKOHTPOJUIEPOB p
3aIaHUS
AVR)
6. BBenenue B paboTy ¢ MHTETpUPOBAHHOMN Cpeoii|1abopaTopHbIe
HNHurerpupoBanH . ..
a1 cpera paspabotku Keil uVision Ha npumepe paboThl c¢|paboThI
p KoHTposuiepoM. Mcnomnp3oBaHue cios anmapaTHOM |IpakTHYecKue
pa3paboTKu 1171t
abCTpakIuu npu CO3JIaHUU 1o JUTs1 |33 JaHU s
APM
ITPOLECCOPOB MUKpokoHTpoiiepoB Ha ARM siape B cpene KEIL
P p LVISION.

[Tpumeuanue: [13 — BhImonHeHHE mpakTUueckux 3anaHuil, KP — koHTponbHas pabora, T —

tectupoBanue, JIP — 3amura nabopatopHoii pabOTHI.

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA.

HaumeHnoBanue | Dopma  Tekyiero
A Coneprxanue pasaena
pazzena KOHTPOJIS
1 2 3 4
7. buHapHble cXeMbl C BpPEMEHHOH 3aBHCHMOCTBIO|Ja00paTOpHbIE
JIOTUYECKHME  CXeMbl U (YHKIMOHaJIbHbIE|pabOThI,
BO3MOKHOCTH. Hudpossie CYETUHKHU. |[IPAKTUYECKUE

[Ipocreiimme  |KoMOMHAIMOHHBIE ~ JIOTUYECKUE  YCTPOMCTBA:|3aJaHUS

JIOTUYECKHUE mmdpaTopsl, AemudpaTopsl UX KacKaJWpOBaHUE;

ycTpoiictBau  |mpeoOpa3oBaTesid KOJAOB U YPOBHEH.

MHUKpPOCX€Mbl  |MyJIBTUIIIIEKCOPBI u JE€MYJIBTUILIEKCOPBI.
MynbTUIIEKCHPOBaHUE u
NeMyJibTUIUIEKCUpOBaHWe  muH. Kimroun u
KOMMYTAaTOPBI.




8. CraBurammye perucTpbl; PETUCTPBl XpaHEHUs, |1abopaTopHbIC
MOCTIeIOBATENbHBIX NPUOMMKEHUH; JOTHYecKue|padoThl,
MHUKpooriepanuu B peructpax. CuéTHbIE CXEMBI:|IPAaKTUYECKUE
Monynu CCyMMAaTOpbl,  CcXeMbl  BbluMTaHUA.  (CxeMbl|3aJaHus
YCTpPOHCTB CpaBHEHHUS u KOHTPOJISL. [Ipumenenue
U poBoi KoMItaparopoB. @DOpMHUpOBATENIM HMIIYJIBCOB U
CXEMOTEXHUKH |[[€HEepaTopbl LHU(POBBIX CHUTHAJIOB Ha OCHOBE
JOTMYECKHX CXEeM.  YCTpoWCTBa OTOOpaKEeHHS
nudpoBoi nHGoOpMaIK. AHATIOTOBO-ITU(POBBIC U
1 po-aHaIOroBbIe MpeoOpa3oBaTeu.
9. |BBenenue B|BBeneHne B ycTpoHCTBO MUKPOKOHTPOJIEPOB Ha
YCTPOUCTBO rapBapJckoil apxutektype Ommskoir k RISC, A60DATODHLIC
MUKPOKOHTPOJLUT |KOMITUJIITOPOB U CPEICTB pa3paboTKuU; Ha IpUMepe a6oIT)LI p
€poB, pa3paboTku mporpamMm Ha sizbike Cu praBJIeHI/ISIE AKTHIECKIE
koMmiuiATOpoB U|miis  ATiny2312, AWPEeKTUBBI Mpernporeccopa, 3§I[8,HI/I$[
Cpe/CTB moipoOHast padbora ¢ datasheet.
pa3paboTKH.
10. |[lepenaua Oprannzanust oOMeHa JaHHBIMU IO HHTepdeiicam
JTAHHBIX n|UART, SPI u I2C 1151 KOHTpOJIIIEPOB rapBapACcKoi
yaan€éHHoe apxutektypel Omm3koir k RISC. OO6paborka
. . nabopaTopHble
yIpaBJeHHE NpEphIBAHMH,  CTAMMA  pexMM  TIpolieccopa,| .~
U (POBBIX TaliMepbl, CYETUMKH, CTOpOKeBOM Taiimep, UART u ﬁ AKTHICCKIE
cuctem Mexay|USART, SPI untepdetic, TWSI (12C) unrepdeiic p
o 3a/laHus
coboit o
CTaHJIaPTHBIM
uHTepdeiicam
11. |Ilepenaua u|llogkmoyenre MukpokoHTposuiepa uepe3 Ethernet 1A60DATODHALE
npueM JaHHBIX [UHTEpdeiic k Internet certm (pa3bop cxembl H patop
paboTHI
o Ethernet{mporpammer  ynpaBienust yepe3 UDP u TCP OAKTHICCKIE
uHTepdeicy YCTPOWCTB IIPpM IOMOIIM MHKPOKOHTPOJIIEPOB P
3a/laHus
AVR)
12. Beenenue B paboTy ¢ MHTETpUpPOBAHHOWN cpenoi |mabopaTopHbIe
NHuTterpupoBanH . ..
s cpera paspabotku Keil uVision Ha mpumepe paboThI c¢|pabOThI
p KOHTposuiepoM. Mcnomnp3oBanue ciios anmapaTHOM|pakTHYecKue
pa3paboTKu s
abcTpakiuu npu CO3/IaHUU 1o JUTsI|3a/TaHUS
APM
ITPOLECCOPOB MukpokoHTpoiiepoB Ha ARM siape B cpene KEIL
P P WVISION.
2.3.3 JIabopaTopHbI€e 3aHATHS.
Dopma
HanmeHoBaHne
No asena HanMeHnoBaHue 1abopaTOPHBIX paboT FeKyIIEero
P KOHTPOJIS
1 2 3 4
1. 1 BunapHble U JIOTHYECKHE CXEMBbI. TEXHUYECKUU
OTYET
2. 1.2 CaBuramomme PperucTpbl; PerucTpbl XpaHeHUsl,| TEXHUYECKUI
) nocJjeaoBareJbHbix  npuoam:kenuii. Ludposbie/oTUeT
CYETUYMKM.
3. 5 KomOnHanmnonubie JIOTHYeCKHue YCTPOMCTBA: [TCXHUYECKUI
mudparopsl, aemngpaTopsl. CBeToanoaHblie|0OTYET
HHIMKATOPHI.
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®opmupoBarten HMIIYJIbCOB, reHepaTopbl
HU(PPOBBIX CHUTHAJIOB M MYJIbTUBHOPATOpbI Ha
OCHOBeE JIOTHYECKHX CXeM

TEXHUYECKUN
OTYET

Hzyuyenue MHKPOKOHTPOJLJIEPOB U HX
nporpammuposanue. [Ipy BbINONHEHMHM  JaHHOU
paboThI CTYJIECHTBI nu3yyar CTPYKTYpY
MHUKPOKOHTpOJUIEpa,  €ro  uHTepdeicbl,  paboty
BHYTPEHHUX pErucTpoB MHUKPOKOHTPOJLIEPA,
IIPOrPaMMHBIE CpEICTBa, II0CIIEI0BATEILHOCTD
JENCTBUN I IPOrPaMMHUPOBAHUSI MUKPOKOHTPOJUIEPA,
1a00paTOpHBIl MakeT MpOBEAEHUs JabOpaTOPHBIX
pabor.

TEXHUYCCKHH
OTYET o
71a00paTOpPHBIM
pabotam

ApupmMeTHKO-JIOrHIYecKne onepauuu HaJ
perncrpaMmm MUKPOKOHTpoJuiepa. [Ipu BeimosHeHun
JTAHHOU paboThI CTYACHTBI u3ydar AJlY
MUKPOKOHTPOJLIEPA, perucTpsl BBOJIa/BBIBO/IA,
BHYTPEHHUE PETUCTPhl U apU(PMETHKO-TOTUYECKHE
OTepalnu, KOTOPbIe MOKHO K HUM IIPUMEHSITh.

TEXHUYECKUI
OTYET o
1a60paTOPHBIM
paboram

3-4

HN3yyenue npepbiBaHMIi MHKPOKOHTPOJLIEepOB. [Ipu
BBITIOJIHCHUH JaHHOW pabOThl CTYACHTHI U3ydaT BUJIBI
MpPEPBIBAHUI ~ MHUKPOKOHTpPOJIEpA, MX  HPUHLUI
JENCTBHS, BEKTOPBI IIPEPBIBAHNUS, PETUCTPHI YIIPaBICHUS
MIpephIBaHUAMHE, padOTy TaiiMepa/ cCueTurKa, U perucTphbl
yIIpaBJICHUS MPEPHIBAHUSMHU U (PJIarOB MpEpBIBAHUH, a
TaK)K€ MPUHLIMIBI TAKTUPOBAHUSI MUKPOKOHTpPOJUIEpA U
3alaHuA 4aCTOT TAKTHUPOBAHUA.

TEXHUYECKUMN
OTYET 1o
1a00paTOPHBIM
paboram

H3yuyenue conpsizkeHus MUKPOKOHTpoJLiepa ¢ KK
U BbIBOA CHUMBOJBbHOH  uHpopmanuu. Ilpu
BBIMOJIHEHUM JIaHHOW  paboThl  CTYIEHTHl HU3ydaT
ycTpoiicTBO pabOThl U OOMEH JaHHbBIMH C 16-
cumBoibHbIM JKKHM, ero wuHMnManusanuio, BBIBOJ
CHUMBOJIOB Ha DKpaH.

TEXHUYECKUMN
OTYET 1o
1a00paTOPHBIM
pabotam

HUcnosb3oBanue uHTep(eiica USART
MMKPOKOHTpPOJLJIepa VI IpueMa/nepeaayu JaHHbIX.
[Ipu BbIMONHEHUM JAaHHOM PabOTHI CTYAEHTHI H3ydyaT
cTpykTypy untepdeiica USART MHKpOKOHTposepa,
HazHaueHUue (DYHKIMOHAIBHBIX OJOKOB, MPUHLUI
npuema/nepenadn AaHHbIX 1o uHTepdeiicy USART,
HAacCTpOWKY CKOpPOCTH Tpuema/mepenadd, Qopmara
KaJpa, QyHKIUU PEruCcTpPOB, CONpsIKEHUE MHTepdeiica
USART mukpokoHTposiepa ¢ uHrepdeiicom RS-232
KOMIIbIOTEpa, pa3depyT MpuUMepbl MporpaMm IO
npueMy/nepenade gaHHbIX o uaTepdeiicy USART.

TEXHUYECKUU
OTYET o
1a00paTOPHBIM
pabotam

10.

4-5

Peanu3zanusa nporokosoB ARP, ICMP, IP na
MHMKPOKOHTpOJIepe. [lpy  BBIIOJIHEHMM  JTaHHOU
paboThI CTYACHTHI U3y4aT CTPYKTYPY U MPUHIUI pabOThI
uHTepdeiica Ha 0CHOBE MUKpOcXeMbl — jpaiisepa MAC
YPOBHSI, €r0 PETUCTPBI, OCOOEHHOCTH YTCHMSI/3aIMUCH
¢usnueckux peructpos, SPI unrepdeiic u SPI komanabt
(uTeHue/3anuch perucTpos, Oydepa, ycTaHOBKA/CHATHE
OUT 1o Macke, MATKMHA cOpoc) s yIpaBieHUs,
CONpSDKEHHE  MMKPOKOHTpoJiepa U uHTepdeiica

TEXHUUYECKUMN
OTYET o
1a00paTOPHBIM
pabotam
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MuKpocxeMbl — nparisepa MAC ypoBus, moaens OSI,
npotokonsl ARP, ICMP, IP, pa3bepyTt nporpammsl ais
peanuzanuu npotokosioB ARP, ICMP, IP na nare.

11. Peasm3zanusa mnporokoaa TCP wu UDP  Ha|TexHuueckuid
MHUKPOKOHTpoJIepe. Ilpu  BBINOJHEHHM  JaHHOM|oTYET o
pabotsl  crymentsl  u3ydar UDP/TCP  mpotokou,|magopatoprsim
CTPYKTYPY UDP/TCP COOOIIICHMS, pazbepyT paboTam
IIPOrpaMMbl, pPEATM3YIOIIME  YIIPaBJIECHUE BBIBOAAMHU
MuKpokoHTposuiepa corstacio UDP/TCP 3ampocy.

12. IpuHIUNBI NporpaMMHUPOBAHUSA ARM |rexaunuecknii
MUKpOKOHTpoJiepa B cpenae Keil pVision. M3yyatorcs|oTuét o
OCHOBHBIE (byHKIMOHATTBHBIE BJIEMCHTBI|]aGOpaTOPHBIM
MHTETPUPOBAHHOW cpeapl pazpadbotku keil pVision Ha paboTam
pUMEpPEe HCCIIEOBAHUS  AJIEMEHTAPHBIX  (PYHKUIUH
BBOJ/Ia/BBIBO/IA.

13. HccnenoBanue cuCTEeMHOro TaiiMepa M AacHeKThbl| TEXHUYECKUN
CUCTEMBI npepbiBaHU MHMKPOKOHTPOJLIEPA. |0TYET o
UN3y4aercst pabora CHCTEMHOro TaiiMepa M MPHHLMIIBL|7aGopaTOpHbIM
paboThl cuCcTeMBbI MPEPHIBAHUN Ha MPUMEpPE 0OPaTHOTO paboram
oTkJmnKa 1o kuonke. ARM -sapo.

14. IIpuém u mepenaya nanubix no cpeacrBom USART Ttexnuueckuit
N3yuaercsa ucnonp3oBaHue oOOMEHa JAaHHBIMU YEpe3|oTuéT o
MOJYJIb MpUEMO-TIEpEIaTUNKa UART MEXY|1a60paTOpPHBIM
ycrpoiictBamu. ARM -sapo. paboTam

15. BricokockopocTHast oH(ppoOBKa IMOTOKOBOI'0 [ TEXHUYECKUI
aHAJIOTOBOro curHajga. l3ydaercs BO3MOXHOCTB|OTUET o
MHKpoKoHTposuiepa Ha ARM sizpe C BO3MOXHOCTBIO|jaGopaTopHBIM
DSP, oundpoBbIBaTH aHAIOTOBBIE CUTHAJIBI ¢ TOMOILBIO paGoTam
BcTpoeHHBIX ALIIL.

16. Hcnonb3oBanne yAaJIEHHOrO YNPABJCHUS 4epe3| TEXHUYECKUN
Ethernet Opranu3zaius yiajaéHHOTO 10CTYIA K JaHHBIM |0TYéT o
yepe3 Ethernet unTepdeiic Ha 0ocHOBE MHKpPOCXEMBI — 1a60PaTOPHBIM
npaiisepa MAC ypoBHs. [ljis  MHUKpPOKOHTpoOJUIEpa C|paBoTam
ARM snpowm.

[TpoBenenue 3aHATHI JAOOPAaTOPHOTO MPAKTHKyMa

«1aboparopun IU(PPOBOM M aHaIOroBoil TexHukW» (aymuropus 327c)
«KOMITBIOTEPHOM KJIaCCE€ CHENMATbHBIX TUCHUIUIMHY» (ayautopus 205¢) (C UCHOIB30BaHUEM
MIKROE-456, BIGAVR6 Development System, [TonHodyHkMoHanbHas oTiagodHas miara Jyis
nzyueHusi MK Atmel AVR, ) Onucanus Teopuu, METOAMYECKHE YKa3aHUS M 3aJaHUs 110
BBINIOJIHEHUIO  JIA0OPAaTOPHBIX pPa0OT pacroyiaraloTcst B DJIEKTPOHHOW  HMH(OPMAIOHHO-
oOpazoBarenbHOU cpene MoaynsHoro dunamudeckoro O6yuenus: Kyol'y no agpecy B Mntepuer
http://moodle.kubsu.ru/enrol/index.php?id=15,  pazgen  «lludpoBas  31eKTpoHUKA

MUKPOIIPOLICCCOPHAA TCXHUKA.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB).

11

IPEAYCMOTPEHO  YacCTUYHO
U YaCTUYHO B

CornacHo yuyeOHOMY IIaHY KypCOBBIE paOOThI (IIPOEKTHI) MO JaHHOW TUCIUIUIMHE HE
PEyCMOTPEHBI.



http://moodle.kubsu.ru/enrol/index.php?id=15

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUsl AJIsl CAMOCTOATEIbHOH padoThl
o0yyaromuxcs M0 JMCHUIIHHE (MOIYJII0).

OO0mme ¥  METOAUMYECKHE PEKOMEHJAIMU CTYICHTOB  pa3MEIICHbl B  3JIEKTPOHHOU
nH(popMannoHHO-00pa3oBaTeNbHON cpene MoaynpHoro Jlunamudeckoro OOyuenus Kyol'Y
http://moodle.kubsu.ru/enrol/index.php?id=15.

[lepedyeHb y4eOHO-METOIUYECKOTO OOECIECYCHUS JTUCIUTIIMHBI
Ne |Bug CPC IO BBIMTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI

1 [IIpopabotka y4eOHoro|l. MeTronuueckue ykazaHus 10 OpraHU3ALUU CAMOCTOATEIbHON

(TeopeTnyeckoro paboThI CTYJICHTOB, YTBEPKJACHHbBIE kadenpoit

MaTepuaia), HoAroTOBKa|ONTONIEKTPOHUKH, IIPOTOKOJI Ne 6

K TEeKYIIeH ulot «01» mapra 2017r.

MIPOMEKYTOUHOMN 2. HoBoxwuiios, O. I1. DnekTpoHuka u cxeMoTexHHuKa B 2 4. YacTb

arrectauuu (3a4€ty u|2 : yuyeOHHMK Ans akajgemuueckoro OakamaBpuata / O. IL

BOIIPOCaM) Hooxwunos. — M. : UznarensctBo HOpaiit, 2018. — 421 ¢. —
(Cepus : bakanaBp. Akanemuyeckuit kypc). — ISBN 978-5-534-
03515-5. — Pexum JOCTYTIa : www.hiblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pup YMO BO

3. Caxues, A. M. LludppoBbie ycTpolCcTBa 1 MUKPOIIPOLIECCOPHI :
yuebHoe mocolue i akajeMudeckoro OakamaBpuara / A. M.
CaxneB. — 2-¢ u3zf., nepepad. u gom. — M. : HM3marenscTBo
FOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuyeckuii
kypc). — ISBN 978-5-534-04946-6. — Pexum pnoctyma :
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

4. OroponnukoB, . H. MukporpoiieccopHasi TEXHUKA: BBEICHHE
B cortex-m3 : yueOHoe nocobue ais By30oB / M. H. OropoaHukos.
— M. : WUsparensctBo IOpaiit, 2018. — 116¢c. — (Cepus :
Yuusepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum
noctymna :_Www.biblio-online.ru/book/8B6FE670-B75B-4DAA-
B7FF-3E9AC40DAD10.

2 IToaroroBka k|1. Meroauyeckue ykazaHusi IO OpraHU3aIluH CaMOCTOSTEIbHOM
MPAKTUYECKUM 3aHATUAM [pabOThI CTY/CHTOB, YTBEPKJCHHbIE kaeapoi
OIITORJIEKTPOHUKH, IIPOTOKOJI Ne 6

oT «01» mapra 2018r.

2. leneros, A. I'. [Ipeobpa3oBanne H3MEPUTEITHHBIX CUTHAJIOB :
y4eOHHUK U MPaKTUKYM Ul akaJeMUdyeckoro OakamaBpuara / A.
I'. Hleneros, FO. H. [Ipsiuenxo ; mox pen. A. I'. IlleneroBa. — M.
: M3narensctBo IOpaiit, 2018. — 270 c. — (Cepus : bakanasp.
Axanemuyecknii kypc). — ISBN 978-5-534-01177-7. — Pexxum
nocryma : Www.biblio-online.ru/book/9672D190-AD3A-4104-
AFCA-AE83BB53DF58

3. HoBoxwuios, O. I1. DnekTpoHHKa 1 cXeMOTEXHHKA B 2 4. YacThb
2 . yueOHWK 1is akamemuueckoro OakamaBpmara / O. II.
HoBoxwunos. — M. : UznatensctBo FOpaiit, 2018. — 421 ¢. —
(Cepus : bakanaBp. Akagemudeckuii kypc). — ISBN 978-5-534-

03515-5. — Pexum JOCTyIa : www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
T'pud YMO BO
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http://moodle.kubsu.ru/enrol/index.php?id=600
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-79B0C8B2EFAE
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58
http://www.biblio-online.ru/book/9672D190-AD3A-4104-AFCA-AE83BB53DF58

4. bobposHukos, JI. 3. DnekTponuka B 2 4. YacTp 2 : yueOHUK
Ui akaieMudeckoro 6akanaspuara / JI. 3. BoOpoBHUKOB. — 6-€
u31., uchp. u gomn. — M. : U3narensctBo FOpaiit, 2018. — 275 c.
— (Cepus : bakanasp. Axkagemuueckuii kypc). — ISBN 978-5-
534-00112-9. Pexxum  mocryma  :  www.biblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
['pud YMO BO

BBIITOJHEHHUIO
nabopaTopHBIX padboT

IloaroroBka K

1. MeTtoauueckue yka3zaHus IO OpraHU3allMM CaMOCTOSITEIbHOMN
paboThI CTYZCHTOB, YTBEP)KJCHHBIE Kaeapoi
OIITORJIEKTPOHUKH, IIPOTOKOJI Ne 6
oT «01» mapta 2018r.

2. Metoauueckue pEKOMEHIALWU, OIWCAHWUSA W 3aJaHusi K
IIPOBE/ICHUIO JIAOOPATOPHBIX PabOT pa3MELIeHbI B JIEKTPOHHOM
nH(POPMAIIMOHHO-00pa30BaTeIbHON cpene MonaynabHOTrO
JlnHaMHU4eCcKoro OO0yueHus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

3. MukpornpoliieccopHas TEXHHUKA B OITUYECKUX
TEJICKOMMYHUKAIIHOHHBIX cHUcTeMax: 1abopaTOPHBIN
npaktukyMm. / [Tnotunmn M.IL., A.C. JleBuenko, H.A. SIkoBeHKo,
B.A. Hukutun/ Kpacnonap. Kybauckuii roc. yu-t, 2014. 112c.
ISBN 978-5-8209-1015-9

Ilepeyens yueOHO-MeTOAUYECKOT0 00eciedeHUsl TUCIUTLIMHBI
10 TeMaM MPOrpaMMBbl /I IPOPA0OTKH TeOPETHYECKOI0 MaTepuaJia

HanMeHoBaHue
paznena

[lepeyeHp yueOHO-METOIUYECKOTO OOECHEUEHUS AUCLUILIMHBI
I10 BBIITOJIHEHUIO CAMOCTOSITEJIbHON pabOThI

[Ipocreiimme
JIOTUYECKUE

YCTpOMCTBA u
MHUKPOCXEMBI

1. HoBoxkunios, O. I1. DnekTpoHnKa 1 CXeMOTEXHHUKA B 2 4. HacTb
2 : yueOHUK Juid akajaemuyeckoro OakamaBpuara / O. IL
Hosoxnnos. — M. : UznatensctBo IOpaiit, 2018. — 421 ¢. —
(Cepwus : bakanaBp. Akanemudeckuit kypc). — ISBN 978-5-534-
03515-5. Pexum JOCTyTa www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.

I'pudp YMO BO

2. bobposuukos, JI. 3. Dnektponuka B 2 4. HacTp 2 : yueOHUK
Ui akagemudeckoro 6akanaspuara / JI. 3. BoOpoBHUKOB. — 6-€
u3 ., ucnp. u non. — M. : U3garensctBo FOpaiit, 2018. — 275 c.
— (Cepus : bakanaBp. Akagemuueckuit kypc). — ISBN 978-5-
534-00112-9. Pexxum  nmocryma www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.

['pudp YMO BO

Moaynu

nudposoi
CXEMOTEXHUKHU

YCTPOMCTB

1. HoBoxwuiios, O. I1. DnekTpoHHKa 1 cXeMOTEXHHKA B 2 4. HacThb
2 . yueOHWK 1s akamemuueckoro OakamaBpmara / O. II.
HoBoxwunos. — M. : UznatensctBo FOpaiit, 2018. — 421 ¢. —
(Cepus : bakanaBp. Akagemudeckuit kypc). — ISBN 978-5-534-
03515-5. Pexum JOCTyIa www.biblio-
online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pudp YMO BO

2. Caxnes, A. M. lludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI :
yuebHoe mocolue i akajaemMuueckoro OakanaBpuata / A. M.
CaxHeB. — 2-¢ u3n., nepepad. u jgon. — M. : M3matenbcTBo
IOpaiit, 2018. — 139 c¢. — (Cepus : bakanaBp. AkageMUUeCKui
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http://moodle.kubsu.ru/enrol/index.php?id=600

kypc). — ISBN 978-5-534-04946-6. — Pexum pocryma
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

3. bo6poBHuKOB, JI. 3. DnekTponuka B 2 4. HacTh 2 : yuyeOHHK
JUTs akagemudeckoro 6akanaspuara / JI. 3. bo6poBHMKOB. — 6-¢
u3 ., ucnp. u gon. — M. : UznatensctBo FOpaiit, 2018. — 275 c.
— (Cepus : bakanaBp. Axkanemuueckuii kypc). — ISBN 978-5-

534-00112-9. —  Pexumm  gocryna www.hiblio-
online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C.
I'pudp YMO BO

BBenenne B ycTpoHcTBO
MHUKPOKOHTPOJUIEPOB,
KOMITWJISITOPOB

CPEJIICTB pa3pabOTKHU.

)51

1. Caxnes, A. M. [{ludpossie ycTpolicTBa © MUKPOIIPOIIECCOPHI :
yuebHoe mocolue i akanemMuueckoro OakanaBpuata / A. M.

CaxneB. — 2-¢ m31., nepepad. u gon. — M. : M3garenbcTBo
FOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxageMuueckuit
kypc). — ISBN 978-5-534-04946-6. — Pexum pocryma :

www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79B0OC8B2EFAE.

2. Happiukun AK. [udpossie YCTpOMCTBA U
MuKpornporeccopsl. M.: Axkanemusi, 2008, 318 c.

3. MuxkpornpoueccopHas TEXHHUKA B ONTUYECKUX
TEJIEKOMMYHUKALIMOHHBIX CHUCTEMAX: nabopaTopHbIi

npaktukyM. / [Tnotumun MLIT., A.C. JleBuenko, H.A. SIkoBeHko,
B.A. Hukutun/ Kpacunonap. Ky6anckuit roc. yu-t, 2014. 112c.
ISBN 978-5-8209-1015-9

[lepegaua pmaHHBIX U
YIOAJIEHHOE YIIPaBIICHUE
M (POBBIX CUCTEM
MEeXy co0oit 1o
CTaHJIapTHBIM
uHTepdeiicam

l.Meroauyeckue pEeKOMEHIALUU, ONHCAHUS M 3aJaHus K
MIPOBEICHUIO JIAOOPATOPHBIX PabOT pa3MEUICHbI B AJIEKTPOHHOMN
MHPOPMAIIMOHHO-00pa30BaTEILHON cpene MopnynsHOTO
JlnHamMuueckoro OO0yuenust Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

2. OroponnukoB, U. H. MukporpoiieccopHasi TEXHUKA: BBEICHHE
B cortex-m3 : yyueOHoe nocobue ais By30oB / M. H. OropoaHukos.
— M. : WMsparensctBo IOpaiit, 2018. — 116¢c. — (Cepus :
Yuusepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum
noctymna :_Www.biblio-online.ru/book/8B6FE670-B75B-4DAA-
B7FF-3E9AC40DAD10

3. Caxwnes, A. M. Hudpossie ycTpoiicTBa 1 MUKPOIPOLIECCOPHI :
yueOHoe nocolue i akajJemMuueckoro OakanaBpuata / A. M.
CaxueB. — 2-e¢ u3n., nepepad. u jgon. — M. : M3matenbcTBo
IOpaiir, 2018. — 139 c. — (Cepus : bakanaBp. AxkaneMu4ecKuit
kypc). — ISBN 978-5-534-04946-6. — Pexum moctyma
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

[lepenaua wu
IaHHBIX IO
uHTepdeiicy

npueM
Ethernet

1.MeTtoauueckie pEeKOMEHJIAIMHM, OINUCAaHUSd U 3aJaHus K
MPOBEACHUIO JTaOOPaTOPHBIX PabOT pa3MeIeHbl B dJIEKTPOHHOU
nH(pOPMAIMOHHO-00pa30BaTeIbHON cpene MonaynabHOro
JluHamMuueckoro OO6yuenust Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

2. Oroponnukos, M. H. MukpormponeccopHasi TEXHUKa: BBEICHHUE
B cortex-m3 : yueOHoe nmocobue ais By30B / M. H. OropoaHukos.
— M. : WUsparensctBo IOpaiit, 2018. — 116c. — (Cepus :
Yuusepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum
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http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://www.biblio-online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10
http://moodle.kubsu.ru/enrol/index.php?id=372

nocryma :_Www.biblio-online.ru/book/8B6FE670-B75B-4DAA-
B7FF-3EQAC40DAD10

3. Caxxues, A. M. LludpoBsie ycTpOHCTBA U MHUKPOTIPOLIECCOPHI :
yuebHoe mocoOue i akanemMuueckoro OakanaBpuata / A. M.
CaxHeB. — 2-¢ u3a., mepepad. u jgon. — M. : M3garenbcTBo
Opaiir, 2018. — 139 c¢. — (Cepus : bakanaBp. AkaneMuueckuit
kypc). — ISBN 978-5-534-04946-6. — Pexum noctymna
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

6. l.MeTtoanueckie pEKOMEHIAIMHM, ONUCAaHUA U 3aJaHus K
MIPOBEJICHUIO JIAOOPATOPHBIX PabOT pa3MEUICHBI B JIEKTPOHHON
UH(POPMAIIMOHHO-00pa30BaTeIbHON cpene MonayiabHOTO
JlnHaMHU4eCcKoro OO0yueHus Kyol'yY
http://moodle.kubsu.ru/enrol/index.php?id=15

2. Oropoaunukos, M. H. MukponporieccopHasi TEeXHHKA: BBEJICHUE
B cortex-m3 : yueOHOe mocobue asst By3oB / M. H. OropoaHukos.
— M. : WUsparensctBo IOpaiit, 2018. — 116c. — (Cepus
Yuusepcuretsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum
noctyna :_Www.biblio-online.ru/book/8B6FE670-B75B-4DAA-
B7FF-3EQAC40DAD10

3. Caxues, A. M. LludpoBbie ycTpOHCTBA U MHKPOIIPOLIECCOPHI :
yuebHoe mocobue s akanemMuueckoro OakanaBpuata / A. M.
CaxHeB. — 2-¢ u3n., nepepad. u jgon. — M. : H3narenbcTBo
Opaiir, 2018. — 139 ¢. — (Cepus : bakanaBp. AxageMuYecKuii
kypc). — ISBN 978-5-534-04946-6. — Pexum npoctyma
www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

WurterpupoBaHHas cpea
paszpabotku g APM
POIIECCOPOB

Y4eOHO-METONUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYalOIIUXCS U3
YuCiIa MHBAJIUAOB U JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) nmpengocraBnsroTcs
B (hopMax, afanTHPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS M BOCIIPHUATHS HH(DOpMALINN:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:
— B hopMe 2IIEKTPOHHOTO JTOKYMEHTA WU B TIeUaTHOH (hopme yBeIUYEeHHBIM MIPUPTOM.
[l AL ¢ HapyIeHusAMH CilyXa:
— B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA WJIH MeyaTHOU (opme.
Jlist i1y ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTENILHOTO arlnapara:
— B (hopMe 2IIEKTPOHHOTO TIOKYMEHTA WJIM MeyaTHOU (opme.

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Tpy u3y4eHnn TUCHMIUIMHBI TPOBOJATCS CIEAYIOMINE BUJIbI YUEOHBIX 3aHATHH U paboT:
JEKUUU, TPAKTUYECKUE 3aHsATHs, JOMAalIHUE 3a/laHus, 3aluTa J1abopaTOpHBIX padoT,
KOHCYJIbTAllMM € TpenojaBaTeleM, CcaMOCTOsTeNlbHas paboTa CTYyJAEHTOB (M3y4yeHue
TEOPETHYECKOr0 Marepuajna, IOArOTOBKA K IPAKTHYECKUMHU 3aHATUAM, IOATOTOBKA K
71a00paTOPHBIM 3aHATHUSAM, BBITIOJIHEHUE IOMAITHUX 3a/1aHUM ).

J{ns1 mpoBeieHUs YacTy JIEKITMOHHBIX 3aHATUHI UCIIOIb3YIOTCS MYJIBTUMEINIHBIE CPEJICTBA
BOCIIPOU3BEICHHS AaKTUBHOT'O COJIEPKUMOTO (3aHATHS B MHTEPAKTUBHON (OpMeE), O3BOJISIOIIETO
CTYJEHTY BOCIPUHUMATh OCOOEHHOCTH N3Y4aeMOM TUCHUHUIUIMHBI, UTPAIOIINE PEUIAtOIIYIO POJIb B
NOHMMaHUM ¥ BOCHPUATHH, a TaK ke B (POPMUPOBAHUU NPOPECCHOHATBHBIX KomreTeHImi. 1o
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pAoy TeM IUCHUIUIMHBI JIGKIUW MPOXOAUT B KiaccuyeckoM crtuiie. CTyIeHTy B pexume
CaMOCTOSITENIbHOM  pabOThl  PEKOMEHIAYETCsl H3y4YeHHE JOTMOJIHHUTEIbHBIX  BUACOTCKIUI
BbI/IaBAEMBIX IIPENO/aBaTeNIEM.

[Ipu nmpoBeneHnmn 1a00paTOPHBIX PAOOT CTYIEHTHl YaCTUYHO TOTOBATCS M BBIMOJIHSIOT
4acTh 1JAOOPaTOPHBIX paboT JOMa, TaK KaK K KaKIO0H paboTe MPHIIaraloTcs 3JeKTPOHHbBIE BEPCUN
paccMaTpuBaeMBbIX B KauecTBE MPUMEPOB IMPOrpaMM, KOTOPbIE MOTYT OBITh MCIOJB30BaHBI KaK
1a0JIOHBI JJIs1 BBITIOJIHEHHS 33JaHUH, TI03BOJIAIOT 3HAYUTEIBHO COKOHOMUTE BpeMs. Bee paboThl
cHaOkeHbl HEOOXOIUMBIMU IS aJ€KBATHOTO BOCHPUSITHS WUTIOCTPALIUSMHU U 3aJlaHUSMU IS
CaMOCTOSITENILHOTO BBINOJNIHEHN. OJHAKO HE UMEs alllapaTHbIX CPEACTB OTJIAJKU COCTABIEHHBIX
JIOMa MPOrpaMM, CTyJIEHTaM TpeOyeTcsi MPOBOAUTH SKCIIEPUMEHTAIBHBIE U UCCIIEJOBATEIbCKIE
3a/la4i B KJIACCE CHELUAIbHBIX AMCLUMILIMH (KaK MpaBWIO OTJIaJKa MPOrpaMMHO-aINIapaTHOro
KOMIUIEKCa - SIBJSIETCSl JJIsl CTyJIEHTa CaMOM CIIOKHOHM dYacTbio j1abopaTopHoil pabotsl). [Ipu
IOpOBEIECHUN JTA0OPAaTOPHBIX PAa0OT CTYAEHTHl MPUCTYNAIOT K BBIIOJHEHHUIO 3aJaHHA,
B3aMMOJICHCTBYS Mexay coOoii. [lpenmonaBarenb KOHTPOJIMPYET XOJA BBIMOJIHEHHUS] PAOOTHI
KQXKJ0ro CTyAIGHTa. Y TOUHAS X0 padOThl, U €CIU CTYJAEHTBI YTO-TO BBIIOJIHSIOT HE MPABUIIBHO,
MpenoiaBaresib MOMOraeT MM MPEOAOJIETh CI0KHbIE MOMEHTBI, IMPOBEPSET JOCTOBEPHOCTH
MOJIyYEHHBIX 3KCIEPHUMEHTAIbHBIX pe3yabTaToB. [locie BBINONHEHHS KOHTPOJIBHBIX 3aJlaHUI
MPUBEICHHBIX B KOHIIE OMUCAHUS KaXI0W j1abopaTopHOM pabOTBl CTYNEHTHI OTBEUAIOT Ha
TEOPETUYECKHE KOHTPOJbHBIE U JIONOJHUTENIbHbIE BOIPOCHl TaKUM 00pa3oM 3aliuinas
nabopaTtopHyto paboTy.

[To n3yyaemoll AMCUMIUIMHE CTYAEHTaM IPEIOCTaBISETCS BO3MOKHOCTH I10JIb30BAThCS
yu4eOHO-METOIMYECKUMHU MaTepuajaMl ¥ PEKOMEHIAIUSIMU Pa3MEIICHHBIMH B AJIEKTPOHHOU
nHpOpPMaLMOHHO-00pa3oBarenbHol cpene MoayneHoro Jlunammyeckoro OOyuenust KyOoI'Y
http://moodle.kubsu.ru/enrol/index.php?id=15 B pasgene «lludpoBas dIEKTpOHHKA M
MUKPOIIPOLIECCOPHAsE TEXHUKA.

Koncynpranum npoBoasTcs pa3 B JIB€ HEJIEH AJIs pa3bsiCHEHUS MPOOJIEMHBIX MOMEHTOB
IIPU CaMOCTOSITEIbHOM U3Y4YE€HUHU BONPOCOB U3y4aeMOM JUCLUIIINHBIL.

Takum 06pa3oM, OCHOBHBIMH 00pa30BaTe/bHbIMH TEXHOJIOTUSIMH, MCIOJIb3yeMbIMH B
y4eOHOM TMpouecce SIBJASIOTCA: WHTEPAKTUBHAS JIEKIHS C MYJIbTUMEIUHHON CHCTEMOW U
aKTUBHBIM BOBJICYEHHEM CTYAEHTOB B Y4eOHBIH Mpoliecc; JabopaTopHble 3aHATUS — paboTa
CTYJCHTOB B pe&XKHMMax B3aMO/ICHCTBUS «IIPETIO/IaBaTeNb — CTYJICHT», «CTYIEHT — IIPEI01aBaTEeNb,
«CTYIEHT — CTYACHT». B IPEeIMETHO-OPUEHTHUPOBAHHOM TEXHOJOTHMH OOy4YeHHMs BbIOpaHa —
«TE€XHOJIOTUSI TOCTAaHOBKU LEIN»; B JUYHOCTHO-OPUEHTHUPOBAHHOM TEXHOJOTUU OOy4YeHUS
BbIOpaHa — «TEXHOJIOTUSI 00Y4YeHUsS KaK y4eOHOIro MCCIeI0BaHHA» COBMECTHO C NMPHUBJICYCHUEM
«KOJUIEKTUBHOM  MBICIIUTEIBHOW JEATENbHOCTBIO», caMa IeJarorudyeckas TEeXHOJOTHUs
(akTHUECKH 3amporpaMMUpOBaHa Y4eOHO-BOCIIHUTATEIbHBIM NPOLIECCOM B BHJE CTPOroi
MOCJIE0BATENbHOCTH JEHCTBHUH € MPO3pavyHbIM MOHUTOPUHIOM I10 BBIIIOJHEHHBIM MPAKTUYECKUM
3a/IaHUSIM.

JUig Ui ¢ OrpaHUYeHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI IIPEYyCMOTPEHA OpTaHU3alMs
KOHCYJIBTALINI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYLero KOHTPOJIsl yCIeBaeMOCTH U MPOMeKYTOYHOI
aTTecTaluu.

B nponiecce noAroToBKM K OTBETAM Ha KOHTPOJIbHBIE BOIIPOCHI U IPAKTUYECKUM 3a1aHUSM
dbopmupytorcs Bce Tpedyembie DI'OC u OOII gs manpasnenust 09.03.02 MudbopmanroHHbIe
CHCTEMBI U TeXHONOruH (1poduis: " NH(popMaiMOHHBIE CUCTEMbI U TEXHOJIOTHH') KOMITETSHIIUH:
[1K-23; TIK-37.

Texymumii KOHTPOJIb OPraHU30BaH B POpPMaX: 3alIUTHI TAOOPATOPHBIX PadoT.

Huxe mpuBonuTcss mepedeHb W MpUMepbl U3 (GOHJA OLEHOYHBIX cpeacTB. [lomHbii
KOMIUIEKT OlleHOUHBIX cpeactB mnpuBogutrcs B POC muctummuasl b1.B.18  «udposas
AIIEKTPOHHMKA U MUKPOIIPOLECCOPHASI TEXHUKA».
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4.1 ®oHA OLIEeHOYHBIX CPEACTB /AJIsl MPOBeeHNs TeKYIero KOHTPOJIs.

ATTecTalus TeKylleil ycrneBaeMOCTH, OCYIIECTBISIETCS Ha OCHOBE BBINIOJHEHHS CTYACHTOM
J1a00paTOPHBIX Pa0OT U3 pacyéTa paBHOMEPHOT'O KOJMYECTBEHHOTO BBIMOIHEHUS JIA00PATOPHBIX
paboT B TeYeHUHM ceMecTpa. B CBsI3M C MPaKTHYECKOW HAMPaBICHHOCTHIO TUCIUIUIMHBI H
HAMPSKCHHOW MBICIUTEIBHON IEATEIILHOCTHIO B MPOIIECCE BBIMOJIHEHUS JTaOOpaTOPHBIX padoT,
Pa3BHBAIOIINX TBOPUECKHE CIIOCOOHOCTH M CUCTEMHOE MbilicHHe. KOHEYHO, MOYKHO MPOBEPUTH
TeopHio (0OJIBIIYIO0 YaCTh KOTOPOM CTYJACHT OCBOMJI HA TEOPETUUYCCKHUX JUCIMILIMHAX ), HO 3TO HE
O3HAYaeT, YTO Ha MPAKTHKE CTYACHT CMOXET ¢€ MPUMEHUTh; IS MHOTHX CTYJICHTOB PEIICHUE
peasbHOM 3a7aur Jake MOCIHe YCIEUTHOTO0 OCBOCHHS JIA0OpAaTOPHBIX paboT Bcé emié Tpedyer
3HAYUTEIBHOTO BPEMEHH, BpPEMsI Ha BBIMOJIHCHUE COKPATHTHCS, TOJBKO CO 3HAYUTEIHHBIM
OIBITOM. B CBsI3H ¢ 3THM, B Kaxk10#l 1abopaTopHON paboTe MPeayCMOTPEHO CaMOCTOSTEILHOE
3ajlaHue, KOTOPOE M TO3BOJISAET MPOKOHTPOJIMPOBATh MOHUMAHUE CTYACHTOM CYTH IMPOIECCOB
KOTOPBIMHU OH MOXCT YIIPABJIATH (B MMpOLECCC BBINMOJIHCHUA MMPCIIOAaBaTCiib BbIABIIACT
npoOJIEMHbIC MOMEHTBHI B MOHMMAHUU W TOSICHSET CTYACHTY CJIOKHBIE MOMEHTBHI, TOHUMaHHUE
KOTOPBIX B AaJbHEHUIIIEM KOHTPOJUPYETCS B MOCICAYIONIMX padboTax).

KoHTpOJIbHBIX BONPOCOB NpH 3aluTe JIA0OPATOPHBIX PadoT M A CAMOCTOSITEJHbHOM
NOATO0TOBKH.

1. B uHCTpYKIUSAX MPOU3BOIUTENN HUPPOBBIX CXEM YacTO YKa3bIBaloT o0o3HaueHus L u H. Yto
03HaYyaroT 3TU CUMBOJIBI?

UYTto Takoe JOrM4ecKHe COCTOSHUS U KAKUMU CUMBOJIaMU OHHU 0003HAYaroTCs?

N3o6pasure ycnoBHoe obo3Havyenue i Bentuieit U, NI, HE, U-HE u 1JIN-HE.
Onummre cnoBamu GyHKIUU oruyeckux sinementos U, NJIN u HE.

Kakas u3 1Byx norudeckux omnepanuii umeer 6osee Bbicokuil mpuoputet: W nmm MJIN?

YTO MOHUMAIOT MO MOJIOKUTEIbHOM JIOTUKOM, TIOJT OTPULIATENIHOM ?

HazoBuTe OCHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU U(DPOBBIX MUKPOCXEM.
OxapakTtepu3syiiTe cBoiicTBa Joruyeckux sementos T TJILI.

© o N R WD

Kak ycrpoensl anementsl KMOII, onummre nocronncrsa snemenToB Ha KMOII-cTpykTypax.

[EEN
©

HazoBuTe OCHOBHBIE CEMEMCTBA IOTHYECKHUX CXEM.

[EEN
=

KMOII-cxema nuraercss OT UCTOYHUKA HanpspkeHus 3 B. [ BbIBO#A NaHHBIX €€ HYKHO

3aMeHUTh Ha MUKpocxeMy ctanaapTta TTJI, 4ToObl yrpaBisTh 7-CErMEHTHBIM HHIUKATOPOM

CO CBECOBBIMU cUrMeHTaMu. Kakue npoGyieMbl BO3HUKAIOT MTPH MTpeoOpa3oBaHuu?

12. Kak cTposiTcs MyJIbTUIIIIEKCOPHI U AEMYJIbTUILUIEKCOPBI IIMH?

13. Yro Takoe perucrp?

14. KakoBsl 00;1aCTH IPUMEHEHUS pETUCTPOB?

15. Yto Takoe afpecHbIi JOCTYH K TaHHBIM?

16. IloscHuTe Ha3HAYEHHE KOMIIAPAaTOPOB.

17. N300pa3ute cxeMbl T€HEPATOPOB UMITYJIHCOB Ha HHU(POBBIX AJIEMEHTAX C UCIOJIb30BaHUEM
RC nenouek.

18. Ha3oBuTe OCHOBHBIE CTPYKTYypHBbIE OJOKM MHKPOKOHTpoOJIIepa M HX (QYHKIMOHAIbHOE
HazHayeHue?

19. Kak ocymiecTBisieTcss TaKTUPOBaHHE MHMKPOKOHTPOJIJIEpA U KaKHe HCTOUYHUKU TPH ITOM

MOTYT HUCIIOJIb30BATHCA?
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20.

21.
22.

23.
24.
25.
26.
27.

28.
29.

30.

31.

32.

33.

34.

35.
36.

N3 kakux (yHKIMOHAJIBHBIX OJIOKOB COCTOMT IPOLIECCOP MUKpOKOHTposiepa? HaszoBute
(GYHKLUIO KaXI0ro 0JI0Ka.
UYro Takoe npepbIBaHUS MUKPOKOHTPOJUIEpA U JUI YETO OHU IPUMEHSI0TCA?
Hcxons U3 4ero onpenensiercs 04epeqHOCTb 00paboTKH MpephIBaHUi MPH BO3ZHUKHOBEHUH
HECKOJIBKUX IIPEPhIBaHUM OHOBPEMEHHO?
Kakoe pyHKIIMOHANBHOE HA3HAYEHUE UMEIOT TaHMEPhl/CYETYMKN MUKPOKOHTpOILIepa?
Kakosa ctpykrypa XXKI?
Jist wero Tpedyetcst mpousBoauTh nHulnanu3anuio JKKUW nepen BeiBogoM nHbopmanmun?
HazoBure oOCHOBHBIE YacTH CTPYKTypbl Moayis npuemo-nepenarunka USART wu ux
(GyHKIMOHATbHBIC HA3HAYCHUS?
Kakoii ¢gopmar kaapa wucHoib3yeTcss MpH HpueMme/Tlepenayd AaHHBIX MO HHTEpdency
USART?
Kakue ocoObie oTiamuust mexay oubnuorekamu StdPeriph u CMSIS?
Kak B wmmukpokontpomiepe STM32F406 ¢opMupyroTcsi TakTOBBIE YacTOTHI UIMHHBIX
npeoOpazosareneit APB1 u APB2?
KakoBo MakcumanbHOE€ M MUHUMalbHOE BpeMsl cpalOaThiBaHHUs IpPEPbIBAHUS IIpU
UCIoJIb30BaHuu cucteMHoro taiimepa B STM32F406 ecinu wacrora TaktupoBanus FSYSCLK
=48 MI'u?
3ayem HeoOxomuMbI mpu ucnonb3oBaHn UART npepbiBanus 1o nmpuemMy JaHHBIX, a TaKKe
1o nepeaavyun?
Ecmu y Bac ectp 10-tm Oumtnbiii ALIl mocnenoBaTenbHOT0 MPUOIMKEHUS W OTOPHOE
Hanpspkenue 3 B, 6yayt au urymsr AL Gonbiie 0.003 B?
Ecnu Bam HyXHO omudpoBsiBaTh curHan yactoroil f = Sk’ ¢ morpemnocteio 30MB nipu
onope 1.8B kaxoit u3 ALIII BeiOepere u nouemy?
Uro coboii npeacrasnsier DMA u B uem npeumyiiecrsa?
J71st 9ero ucmonap3yercs CTeK MPOTOKOIOB Haxoasmuecst B LWIP?
Korga u 3auem ucnonszyercs otBet «HTTP/1.0 200 OK»?

4.2 ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeeHUs MPOMEKYTOUHOI aTTecTAlMU.

q)OH]:[ OLCHOYHBIX CpCACTB JIA NPOBCACHUSA HpOMG)KyTO‘-IHOfI arrectauuu COACPIKUT

KOHTPOJIbHBIE BOIIPOCHI U NTPAKTUYECKUE 3a1aHUSI BBIHOCUMBIE ISl OLIEHUBAaHMSI OKOHYATEJIbHBIX
pe3yabTaToOB OOYYECHHS IO TUCIUILIAHE

4.2.1 Bonipochl ¥ NpUMePHI THMOBBIX MPAKTHYECKHUX 32/1aHUIi, BHIHOCUMBbIE HA JK3aMeH B 4-
M cemecTpe nmo aucuuminHe «ludposas 31eKTPOHUKA M MHKPONPOLECCOPHAsT TEXHUKA»

st HampasiieHuss  09.03.02  WudopManioHHBIE CHUCTEMBI W TEXHOJOTUH  (IPOQUIIb:

WHpopMalnOHHBIE CUCTEMBI U TEXHOJIOTHU")

MeTo1 MUHUMHU3ALUY JIOTUYECKUX BBIpaXKEHNUH ITpU oMol kapt KapHo.

OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU U (PPOBBIX MUKPOCXEM.

Pa3HOBHIHOCTH BHYTpPEHHEH CXEMOTEXHHMKH Jorudeckux uuHrerpaibHbix cxeMm (TTJI, DCJI,
KMOIL, ATJI, TTJII, MOII, U1JT)

bunapuble cxeMbl ¢ BDEMEHHOU 3aBUCUMOCTBIO

[TpeoOpa3oBarenn KOJIOB U YPOBHEH.
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11.

12.
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14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.
27.

CueT4uKH U JeNUTETH YaCTOTHI.

[{udpoBbie cxeMbl BBIOOPKM W CBS3M (CTAaHAAPTHBICE KOMOWHAIIMOHHBIC CXEMBI:
MYJIbTUIIIEKCOPBI, JEMYJIbTUIUIEKCOPHI, AeIIH(PPAaTOPHI, KOMIAPATOPHI)

Peructpsl u 3anoMuHaroniye ycrpoicraa.

[Hudpoananorosoe npeodpa3oBaHue U MpeoOpPa3oOBATENH.

Amnanoroso 1 poBoe npeodpazoBaHue U MPeoOpa3oBaTEH.

CumBonbabie KK aucruten: npuHuun pa®oThl, MOAKIIOYEHHE, HHTepdeiic, HHUIHAIN3AIus,
IIUTaHUE.

dopmupoBaTeN HMIIYJIbCOB U TEHEpPATOpbl Ha LHUQPPOBBIX JOTMYECKUX OJIIEMEHTaxX ¢
ucnonb3zoBanueM RC nenoyexk.

[Tapa3zuTHbie CBSI3M HU(POBBIX JIEMEHTOB MO IENsIM NHUTaHUS. DUIbTpalus MHUTAIOMIUX
HanpsHKeHUH B IUQPOBBIX ycTpoiicTBax. [lomexu B CUTHANBHBIX TUHUAX. CUTHAIBHBIC JINHUH
MOBBILICHHOTO KauecTRa.

ApudMETHKO-TOTUYECKUE YCTPOIiCTBa OJIOKM YCKOPEHHOro IepeHoca. MarpuuHble
YMHOXHUTEIIH.

OcHOBHbBIE CTPYKTypHBIE OJOKM 8-MU pa3paaHbIX MukpokoHTpomiepoB AVR u wux
(GyHKIIMOHATBLHOE HA3HAYCHHE.

RISC wu CISC-apxurektypsl mnpoueccopoB. IlpeumymiectBa um HemoctaTku. [Ipumepst
coBpemeHHbIX MporeccopoB ¢ RISC u CISC-apxutektypoi.

Pesxxnmbl ocTyna K maMsTi: OCIeA0BaTeNIbHbINA, KOHBEHEPHBIN, PETUCTPOBBIN; CTPAHUYHBIN;
MAKETHBIH, yIBOCHHOW CKOPOCTH.

Tunsl mamMsaTd MUKPOKOHTpOJUIEpoB. [laMaTh mporpamm, namMsTh TaHHBIX, BHELTHSS MaMATh,
peructpsl MK, crek.

Cucrema mnMTaHusg MHUKPOKOHTposuiepoB. CucremMa TaKTUPOBaHMST W CHHXPOHHU3ALUU
MUKPOKOHTPOJUIEPOB, BUJIbI, IPEUMYIIIECTBA U HEAOCTATKH.

@yHKIMS NpeACcKa3aHus IEPEX0I0B B COBPEMEHHBIX IIPOLIECCOPAX.

bazoBass cTpykTypa MHKpOMNpoIeccopHbx cucteM. CrnocoObl oOMeHa JaHHBIMU:
MPOrPaMMHBIH, IO MPEPHIBAHUIO, IPAMOM JTOCTYI K MaMSITH.

KongeiiepHblii cnoco0 opraHu3aluy yIpaBlIeHUs, HpPUMEpPbl pealu3alli, OCHOBHBIE
0COOEHHOCTH KOHBeepHOI 00pabOTKU TaHHBIX.

OcCHOBHBIE CTPYKTYpHbIE OJIOKM MHKPOKOHTpOJUIepa M UX (DYHKIHMOHAIBbHOE Ha3HAaYECHHE.
OyHKIMOHATbHBIE OJIOKH MPOIIecCOpa MUKPOKOHTPOJLIEpA.

OnumuTe cXeMbl 1 3TaIbl IPOrpaMMHUPOBAHU MUKPOKOHTpoIIepoB. Kakue ocobble oTanuuns
Mmexny oubmmorexkamu StdPeriph u CMSIS?

[TpuncroHckas u ['apBapackas TUIIBI apXUTEKTYPhI U CUCTEMBI KOMaH/1 MUKPOIIPOIIECCOPOB.
Pabora ¢ mopramu BBOJia — BbIBOJIa 8-MU pa3psiIHBIX MUKpOKOHTposuiepoB AVR.

Yro coboii mpencrasnsier DMA u i 4ero mporeccop BBO1a-BbIBOA MOJIIEPKUBACT PEKUM

DMA, u 1151 4ero npuMeHSETCsl PEKUM IPSMOro A0CTyma K namatu DMA?
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28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

[IpepbIBaHMsT MUKPOKOHTpOJUIEpa W Uil 4ero NpUMEHsSoTCa. OCHOBHBIE HCTOYHHMKHU
npepeiBanuil. OuepenHOCTh 00pabOTKM NpepbIBaHUN MPU BO3SHUKHOBEHHHM HECKOJIBKHX
IIPEPBIBAHUN OJJTHOBPEMEHHO.

OyHKIMOHATBHOE HAa3HAYEHHWE TaWMEPOB/CUETYMKOB MHUKPOKOHTpoiuiepa. CrocoOsl
M3MEHEHHUS YacTOThI EPETOJIHEHUS TaiiMep/CYETUNKOB.

OCHOBHBIE YaCTH CTPYKTYphI Moayis npuemo-nepenardauka USART u ux pyHkimoHaibHbIe
Ha3HaueHUs. Bupl npeppiBaHUi MCTIONB3YIOMIKECS A Nepeadn TaHHBIX 110 MHTepdeiicy
USART. @opmar kaapa ¥ anropuTM MpH IpueMe/nepeaadn qanabix no uarepdeiicy UART.
®u3nyeckuil, KaHaJIbHBIA M CETEBOW YPOBHU B3aUMOJECUCTBUS OTKPHITHIX cuctem OSI.
®dopmar dpeitma u nakera. CTpyKTypy JaHHBIX 3aIPOCOB U 0TBETOB npoTokoa ARP u ICMP.
IP agpecanus.

[Ipennasnauenne mukpokontposiepa ENC28J60. Hutepdeiic compspkeHUs. AJITOpUTM
ynpasneHus: Mukpokontposuiepom ENC28J60. Ilepenaua nanasix or ENC28J60 o ethernet-
uHTepdeiicy.

[Tporokon UDP. Ctpykrypa UDP-geiirarpaMmMel U npeana3sHadenue nomneit. Kakoit gpopmar
UMEIOT JIaHHBIe, TOJTy4aeMble MUKPOKOHTposuiepoM oT ethernet-unma ENC28J60 npu mpuéme
JaHHbIX 10 npotokoiy UDP? Otinuue nporokona UDP ot TCP nporokona, npenMmyniecTsa
Y HEJJOCTATKHU.

[Tporoxon TCP. Ctpykrypa neiitarpammel TCP u npennaznauenue nosneil. Kakum o6pazom
NPOMCXOIUT HIACHTU(UKAIUS TporeccoB mpu ucnoibp3zoBanun TCP mporokona? Otrianune
npotokona TCP or UDP mpotokona, nmpeumyiiectBa u Hepoctatku. Kakoit popmar numeror
JTaHHbIE, TOJIydaeMble MUKpPOKOHTpoiiepoM OT  ethernet-unma ENC28J60 mpu mpuéme
JTaHHbIX 110 npoTtokony TCP?

[Tporoxon HTTP. CtpykTypa nmakera 3anpocoB 1 oTkiIMKoB mpotokosia HTTP. Koraa u 3auem
ucnonssyetcst otBeT «HTTP/1.0 200 OK»?

CucreMHas apxutekTypa MUKpokoHTposuiepa STM32Fxxx.

[Toptel BBOma-BeiBOga obmiero HazHaueHus GPIO. Kak mpoucxomuT mpormecc mnepenayu
nH(popmaiuu B 010K cXeMe BBOJIa — BbIBO/Ia MUKpOoKOoHTposuiepa STM32Fxxx?
[Ipennasnauenne MukpokoHTposiepa DP83848, crpykrypHas cxema. WHtepoeiic
conpsbkeHus, pasHuna wMexay MII w RMII  mmHoi. AnropurMm — ynpasieHus

MUKpokoHTposuiepom DP83848.

3aoauu evirnocumbvie na IK3amen

3aoaua Nel
[Ipeob6pasyiite pyHkuu Z u Y Tak, YTOOBI peanu3yronias X cCXemMa cocTosia

ToJibKO u3 dneMenToB U-HE; 3aTtem Tonbko u3 anementor NJIN-HE;

Z=(AASAR)QACAB), Y =AABACADVPAQAS.
3aoaua Ne2

MaxkcuManabHO YIPOCTUTE CIAEAYIOIIYIO (PYHKIHUIO C MOMOIIbIo kapT KapHo
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f = abedefgh + abedefsh + abedefch + abedefsh +
abedefsh + abedefgh + abedefsh + abedefgh +
abcdefch + abcedefgsh + abedefgsh + abedefsh +
abcedefgh + abedefgh + abedefgh + abedefsh +
abcdefsh + abedefgh + abedefsh + abedefsh +
abedefgh + abedefgh + abedefsh + abedefsh +
abedefgh + abedefgh + abedefgh + abedefsh +
abcdefgh + abedefgsh + abedefsh + abedefsh +

3aoaua Ne3
Bor ucnionb3yete taiimep cuérunk (TCNT1) mukpokonTposepa Attiny2313 u BKITtounIn

npepbiBaHue 1o nepenoyinennio. Kakoe 3Hauenuss Heo6xoaumo BeicTaBUTH B peructp TCNT1 mmst
BBI30Ba ()YHKIIMH MPEPHIBAHUS 110 TIEPEIIOJIHCHUIO Yepe3 YEThIPEe CEKYHbI, €CIIU TAKTUPOBAHUE
MUKPOKOHTpOJUIepa BeAETCS OT BHEIIHET0 KBapIeBOro pesonatopa 16MI ', mpu 3Tom ¢pio3 OUT
CKDIV8 3anporpammupoan, a TCCR1B=0x04 (Timer/Counter) BoictaBieH Ha clkio/256 (From
prescaler).

3aoaua Ned
ITo UART wunTepdeiicy neproanuecKky MPUHUMAETCS CUTHAN OAHOOalTHOTO Kona 0x4b.

3apucyiiTe BpEMEHHYIO JIUarpaMMy IMPUHUMAEeMOr0 CHTHajla, €clId mepeaada BeaéTcs ¢
napameTrpamu 9600/8-N-1.

3aoaua Ne5

ITo UART wunTepdeiicy nepruoanuecky MPUHUMAETCsl CUTHAN OAHOOalTHOTO Kona 0x4b.
3apucyiiTe BpEeMEHHYIO IUarpaMMy TPUHUMAEeMOr0 CHTHajla, €CIM Tepeaada BeaeTcss ¢
napamerpamu 19200/8-N-1.

3aoaua Neb

C UK-nynbTa ynpaBieHUs HEKOTOPOl (UPMBI B COOTBETCTBUU C TPYMIION CTaHIApTOB
IrDA curnan npunumaercst TSOP4836. 3apucoBarts Buj curnana c Beixoga TSOP, ecnu ¢ mynbra
nepeaaéTcs 3HaueHue JaHHBIX paBHOE 57 COOTBETCTBYIOIEE HAXKATHIO OJHON KHOIIKH, a (hupma
UCTIOJIb3YeT OJHOOANTOBYIO HE PACHIMPEHHYIO aJIpecallii0 COOTBETCTBYIOUIYIO 3HaueHuto 230
(3HaUEHHUs yKa3aHbl B IECATUYHON CUCTEME CUUCIICHUS).

3aoaua Ne7
Bb1 pemmnu ucnonb3oBath 24-x OuTHbINM curma-gensta AL AD7190 ans onudpoBku

aHanoroBoro curHaia. CoOcTBeHHbIe IIyMbl mpeoOpa3oBanus AIlIl He mpeBbIIalOT BOCHMHU
MJIAAWKAX pa3panoB. IIpm 3TOM MIYMBI HCIOIB3YEMOIO OIOPHOIO MCTOYHUKA ITUTaHUS
HomuHajoM Tpu BombTa coctasmstor 30 mukpo BonbT. Onpenennte abCOTOTHYIO MOTPEITHOCTh
€AMHUYHOTO IpeoOpa3oBaHusl MPU M3MEPEHUM HaNpsKEeHUs ¢ KOHTposibHOM Touku 1,500001
Boubra.

3aoaua Ne8

Bo1 ucnonesyere 12-tu paszpsansiii ALl Pesynbrar onudpoBkr aHAIOrOBOro oTcyéra

Brr oto6pakaere Ha KK cumBonsHOM aucruiee. B mpoekrte it pacu€ra ypoBHS U3MEPSIEMOTO
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HampspDkeHuss Bamu ObUTO yKa3aHO 3HAYE€HHWE OMOpHOro HampspkeHus 1.8 BombTa. OmHaxo,
HMCTOYHUK OMOPHOrO HampsbkeHus BbIAAET Hamnpsbkenwe 1.87521 Bonbra. KakoBo ucTHHHOE
3HaYCHHUE M3MEPSIEMOr0 HAmpsHKEHUs, €CIU B Pe3ylbTaTe MOIYYHBLIETOCS MPEOOpa3oBaHMs Ha
KK mucrinee oroOpaxkaercs 3nauenue 0,28796 BombT.

3aoaua Ne9
Bbl HamepeBaeTech MCIIOIB30BaTh CHUCTEMHBIM TaliMep MHUKpoKoHTposuiepa STM32F406.
[MonkmounB Oubmmoteky StdPeriph, B HacTpolikax mnpoekra 3HaueHue SystemCoreClock
BbicTaBWIIM paBHBIM 96MI1. Kakoe 3HaueHue HyxxHO yka3zath B SYSTiCK_Config(=?), uToOsl
BbI30B (pyHkimu npepbiBanus SysTick Handler ocymectsisiics kaxapie 200 MUTUTUCEKYH]I.

3aoaua Nel0
Bb1 cobupaerech mpu momouiu mU(pPOaHANIOrOBOro IMpeodpa3oBareiss B MHKPOKOHTPOJUIEPE
STM32F4 renepupoBaTh CUHYCOMAAIbHBIN cUrHay aMIiuTyAoi 1 BonbT u yacroroi 8k’ Ha
BbIBOJIHOM HOXKe PA4. Jlns yero ucnonb3yere cBsizsb DMA u DAC (nepsbiit moayns LIAII), a
TaKk)Ke OAMH U3 CHUCTeMHbIX TaiimepoB. Jlanubie B DAC mnuknnuecku mepechuiatoTces uz 16-tu
azipecHOro Oydepa: T.e. IUKIMYECKH MEHSEM aJpec ITaHHBIX B Oydepe, yBeawmuuBas €ro Ha
eAMHMILY KaX/blil pa3 npu ycnemHoi nepeaaun u3 DMA B DAC 1o cpabaTbIBaHUIO CUCTEMHOIO
taiimepa. Kakoil moikeH ObITh BBICTABJICH MEPHOJ CpadaThiBaHUs CUCTEMHOIO Taiimepa eciiu
YacToTa TAKTUPOBaHUS MUKpOKOHTpoJuiepa 48MI 1. Kakue 3HaueHus nomkeH coaepxarb 0ydep,
€cJIi MaKCUMaJbHOE 3HaueHue HarnpsikeHus Ha Bbixosae LIAII pasuo 3 Boabram.

3aoanue Nell
Cryaenty Bbigaétes ocuusuiorpad, Mmynbtumerp, TSOP, MUKpOKOHTpOJIIEp HA MJIaTe CO

CBETOAMOAAaMH (OJMH M3 THUIIOB UCHOJIB3YyEMBIX B JaOOPAaTOPHBIX pabOTax) ¢ MPOTPaMMaTOpPOM,
UH(paKpacHbI MyJabT ympaBieHus (paboTaromuii B mojoce yactoT moaymsiuuud TSOP),
UCTOYHUKU NUTaHus, OBM ¢ mocTynoM B MHTEpPHET M Cpeloil pa3pabOTKHU HporpaMm ajs
BBIJAHHOTO  MHKPOKOHTpOJIEpA, MaKeTHas IulaTa. 3aJaHue CTyAeHTy: co0paTb U
3aporpaMMHpOBaTh YCTPOMCTBO, KOTOPOE MO CUTHAITY ¢ MH(PPAKPACHOTO IMyJIbTa YIpPaBICHUS
BKJIIOYa€T M OTOOpa)kaeT CBETOAMOAHYI0 HMHIMKAIMIO COOTBETCTBYIOIEIO KoJa KHOIKHU
UH(PAKPACHOTO MyJIbTa YIPABJICHUS.

3aoanue Nel2
CryneHTy BbIIAETCA: MUKPOKOHTPOJUIEp HA IulaTe (OAMH U3 THUIOB HCIOIB3YEMBIX B

nmabopaTopHBIX paboTax) ¢ mporpammaTopom) ¢ nmoakiIroYeHHbIM KK CUMBONBHBIM AUCILIEEM,
OBM ¢ jgoctymoM B HMHTEpPHET U Cpenodl pa3pabOTKu MporpaMM ISl  BBIJAHHOTO
MUKpPOKOHTpPOJIJIEpA, MaKETHAs IUI1aTa. 3aJlaHle CTYACHTY: HallMcaTb MUKPOIIPOrpaMMy KOTOpast
peanu3zyet nepenauy aaHHbix Mexay MK u 9BM no UART nporokony. J[Be KHONKHK Ha 1iate
MUKpPOKOHTpPOJUIEpa AOLKHBI CMEIIATh MOJI3YHOK B MPABO U BJIEBO — COOTBETCTBEHHO C MO3UIIUU
0 mo mosunmu 7. Ilpm sTomM Ha sKkpaHe MoHUTOpa DBM NM0OKHO OTOOpa)KaThCs YHCICHHOE
3HAYCHHE MOJ0KEHUS MOJI3YHKA.

3aoanue Nol3

CryneHTy BBIIAETCSA: MUKPOKOHTPOJUIEP HA IulaTe (OJAMH U3 THUIOB HCIOIB3YEMBIX B
nabopaTopHbIX paboTrax) ¢ mporpammaropom), OBM ¢ 1ocTyrmoM B HMHTEpHET W Cpeaou
pa3paboTKH MPOrpamMM IS BBIIAHHOTO MUKPOKOHTPOJIIepa, MaKeTHAS TUIaTa. 3a/IaHue CTYACHTY:
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U3 BOCbMH MPEJCTABICHHBIX Ha IJIaTe CBETOMO/I0B OJIMH JI0JKEH CBETUTHCS, 8 CBEUEHHE JOKHO
MEPEIBUTATHCS OT OJHOTO CBETOIMO/A K COCETHEMY M 00paTHO MOCIEIOBATEIBHO 3a/IEHCTBOBAB
BCE CBETOJIMOBI. Bpems mepexoia OT CBETOAMO/Ia K CBETOAMO/Y U3HAaYaIbHO OJiHa cekyHa. [1o
Ha)KaTHIO Ha KHOTIKY BpeMsl Iepexoa JOHKHO YMEHBIIAThCs BIBOE, a MPU Ha)KaTUU JIeCATHIN pa3
BOCCTaHOBUTHCS 10 OJTHOM CEKYH/IbI.

3aoanue Nel4

CryaeHTy BbIIAETCS: MUKPOKOHTPOJUJIEP Ha Iuiare (OJMH W3 THUIIOB HCIOJIb3YEMBIX B
nabopaTopHbIX paborax) ¢ mporpammaropom), 9BM ¢ goctymoM B HHTEpHET U Cpenou
pa3paboTKu Mporpamm Ui BbIIaHHOTO MUKPOKOHTPOJIJIepa, MaKeTHas Iu1aTa. 3aJaHue CTyeHTY:
OpPTraHU30BaTh OJIHOBPEMEHHYIO OITU(POBKY JIBYX aHAIOTOBBIX CUTHAJIOB C BEIBOJIOM PE3YJILTATOB
Ha 3kpaH OBM c ucnonszoBanuem UART npoTokoina.

3aoanue Nel5

CryneHTy BbLIAETCA: MUKPOKOHTPOJUIEp HA IulaTe (OAMH U3 THUIIOB HCIOJB3YEMBIX B
71ab0paTOPHBIX paboTax) ¢ MporpaMmmMaTopoM) ¢ nmoAkIroYeHHBIM KK cCHMBOJIBHBIM TUCILICEM,
OBM ¢ jgoctymoM B HMHTEpPHET U Cpelnodl pa3pabOTKu MporpamMMm Uil  BBIJAHHOTO
MUKpPOKOHTPOJUIEpA, MaKeTHas Iata. 3adauue cmyoenmy: HaIUCaTh MHUKPOIPOTPAMMY JUIS
BBIJIAHHOTO MUKPOKOHTpOJIIIEpa, KoTopas peanusyeT cBsizb DBM uepe3 RS-232 ¢ konTposiepom
U IpU HaXaTMM Ha KHONKY kiaBuaTypsl Ha JKKW nomkHa oToOpaxkaTrbcs COOTBETCTBYHOIIAS
OykBa mwiu 1udpa.

3aoanue Nel6

Crynenty Boigaéres: [lnata otnanku Ha ATmegal 68 coBmectno ¢ ENC28J60 (Ethernet -
untepdeiic) 9BM, nporpammarop, WinAVR. 3adanue cmyoenmy: Hanucath MUKpPOIIPOTpaMMy
JUTST. MAEKPOKOHTpoJuiepa ¢ ympasieHuem mo Web-untepdeiicy, ynpapisronryro asymst PIN-
muonHbME TiepeximtouarensiMu CBY, ¢ KOHTpoJieM TeKyHIero cocTosiHus. Tak Kak CTOMMOCThb
nepexmouareneir CBU (k mpumepy PE7116) Bbicoka, MO3TOMY, CUMTaTh, YTO BBIBOIBI
ynpasnenus nepexinouareneid (E1 u E2) coenqunens! ¢ BBIBOIaMU MUKPOKOHTPOJIIEPA, K KOTOPBIM
nojacoeauHensl ceeroauoabl 0,1,6,7. Ilpu sTOM, K TIEpBOMY MEPEKITIOYATENIO TMOJCOSTUHEHBI
BBIBOJbI ISl HYJIEBOTO U MEPBOTO0 CBETOAMOJOB, KO BTOPOMY MEPEKIIOYATENI0 — LIECTOr0 U
ceapmoro. BeiOpats /1 0ToOpaskeHrs aKTHBHOTO COCTOSIHUS — TUOJT B CBETSIIEMCS] COCTOSTHUY;
MIPU 9TOM JIMOJIbI TOJHKHBI OTOOpakaTh cocTosiHne kommyTaruu J1-J2, u J1-J3. Ha Web crpanuiie
JIOJDKHA OBITh BO3MOXXHOCTH HE3aBUCHUMOTO MHTEPAKTHUBHOTO yrpaBieHuss kaxasim CBY
MEPEKITI0YaTEeIeM U MHANKALMS TEKYIIEr0 COCTOSTHUS KaKI0T0 U3 MEePEKIIoUaTenei.

OneHouHble CpeAcTBa JUIsi WMHBAIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI BHIOMPAIOTCS C YIETOM MX UHIUBUAYAIbHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IpY He0OXOAMMOCTH UHBAIUIAM M JINIIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
MPEIOCTABIISAETCS JONOJHUTENBHOE BPEMs IS TOATOTOBKH OTBETA;

— IIpU MPOBEJICHUH MPOLEAYPhI OLICHUBAHUS PE3YyIbTaTOB O0YyUSHHs MHBAJIUAOB U JIUI] C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00YYaIOIIUXCsl C OTPAHUYEHHBIMU BO3MOXHOCTSMH 3/10POBbS
U MHBAJIUAOB TpOILEAypa OLCHUBAHUS pE3YJIbTAaTOB OOyUYeHHs MO JAUCHUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

Ipouenypa oneHuBaHHs Pe3yabTATOB OOYYEHHS WHBAIWAOB M JIUI C OTPaHUYECHHBIMU
BO3MOXKHOCTSIMM ~ 3JI0pPOBbSl 0 JUCHUIUIMHE (MOAYJIO) TMperycMaTpuBaeT MpeloCTaBlIeHUe
uHopmain B ¢popMax, aJanTHPOBAHHBIX K OrPAaHUYEHHSAM UX 3/I0POBbSI M BOCIPHATHA
UH(pOpMAaIHH:

JUid nu1 ¢ HapyIIEHUsIMU 3pEHUS:

— B rieyaTHOM popme yBeIMUEHHBIM HIpUPTOM,
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— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

5. IlepedyeHb OCHOBHOM U IONIOJHHUTEJIbHOH YU4eOHOI JIUTepaTypbl, HeOOXOAMMOM 115
OCBOEHUS IMCHUIUIMHBI (MOAYJIs1).

5.1 OcHoBHasi TuTEpaTypa:
1. HoBoxwmoB, O. Il. Dnekrponnka u cxemorexHuka B 2 4. Yactp 2 : y4eOHUK s
akanemuueckoro 6akanaspuara / O. I1. HoBoxunos. — M. : M3natenscTBo IOpaiit, 2018. — 421
c. — (Cepus : bakanmaBp. Axamemuueckuii kypc). — ISBN 978-5-534-03515-5. — Pexum
nocryna : Www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D. [pud
YMO BO

2. CaxueB, A. M. IludpoBbie ycTpoiicTBa W MHKPOIPOLIECCOPHI : y4eOHOEe mocolue st
akagemudeckoro OakamaBpmara / A. M. CaxnHeB. — 2-¢ u3m., mepepab. m gom. — M. :
WznatenbctBo KOpaidt, 2018. — 139 ¢. — (Cepus : bakanaBp. Axkagemuueckuii kypc). — ISBN
978-5-534-04946-6. — Pexum mocryma : Www.biblio-online.ru/book/1BE9378D-3F7B-44A0-
A1BC-79BOC8B2EFAE.

3. Oroponnuxos, U. H. MukpomnpolieccopHasi TeXHHKaA: BBEACHHUE B cortex-m3 : yueOHoe mocobue
st By3oB / U. H. OropomnukoB. — M. : UsnarensctBo IOpaiit, 2018. — 116¢c. — (Cepus :
VYuuBepcutersl Poccun). — ISBN 978-5-534-02380-0. — Pexxum moctyna :_www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DAD10.

4. XaptoB B.fl. Mukponpoueccopssie cucteMsl [ TekcT] : yuebHOe mocoOue 1Jisi CTyIEHTOB BY30B
/ B. 5. Xaptos. - M. : Akagemus, 2010. - 351 c.

5. Kanaues, A.B. MHorosinepsble mporeccopsl : yueoHoe nocobue / A.B. Kanaues. - Mocksa :
Wutepner-Yuausepcurer Muapopmannonnsix Texnomoruii, 2011. - 248 c. - ISBN 978-5-9963-
0349-6 [D71eKTpOHHBIN pecypc] — Pexum JIOCTyTIA. - URL:
http://biblioclub.ru/index.php?page=book&id=233103.

6. Hapsimkun A K. Ludpossie ycTpoiicTBa u Mukponporeccopsl. M.: Akagemus, 2008, 318 c.

7. MukpompolieccopHasi TEXHHKa B CHCTEMax CBsi3U: TabopatopHblil mpaktukyM / A.C. JIeBueHko,
K.C. Kopotkos, H.A. SIkoBenko, A.A. babenko. — Kpacnonap: Kybaunckuii roc. yu-t, 2018. — 194
C.

JU1g 0cBOEHMS AMCUMILIMHBI MHBAIMAMU U JIMIIAMUA C OTPAaHUYEHHBIMU BO3MOXKHOCTSMU
3/I0pOBbS MMEIOTCS M3/aHUS B JJIEKTPOHHOM BHJE B IJIEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«Jlanp» 1 «Opai».

5.2 JlonosiHUTeIbHAS JIUTEPaTypa:

1. bobpoBHuKoB, JI. 3. OnexTponnka B 2 4. HacTs 2 : yueOHUK TSI aKaIEeMUIECKOTo OaKagaBpuaTa
/ JI. 3. Bo6poBHUKOB. — 6-€ u3., uctp. u gorn. — M. : U3aarensctBo KOpaiir, 2018. — 275 ¢. —
(Cepus : bakanaBp. Axagemudecknit kypc). — ISBN 978-5-534-00112-9. — Pexxum moctyma :
www.biblio-online.ru/book/81A5D012-0D87-439A-8219-FF111CABBB2C. I'pud YMO BO
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2. MukponporeccopHasi TEXHHKa B ONTUYECKUX TEJIIEKOMMYHHKAIIMOHHBIX CHCTEMaXx:
nabopatopHusii npakTukyM. / Ilmotuiiua MLIT., A.C. JleBuenko, H.A. SIkoBenko, B.A. Hukurun/
Kpacnonap. Kybanckwuii roc. yu-t, 2014. 112¢. ISBN 978-5-8209-1015-9

3. Ludposas snekrponuka boiit, Kitayc M3narenscTBo: Texnochepa 471 ctp. 2007T.

4. HleneroB, A. I'. IlpeoOpa3oBaHue W3MEPHUTENBHBIX CUTHAJIOB : YYEOHHK M MPAKTUKYM IS
akanemuueckoro 6akamaspuara / A. I'. llleneros, 1O. H. JIpsuenko ; mox pexa. A. I'. lllenerosa. —
M. : UznatenbctBo FOpaiit, 2018. — 270 c. — (Cepus : bakanasp. Axagemudeckuii kype). — ISBN
978-5-534-01177-7. — Pexum noctyma : Www.biblio-online.ru/book/9672D190-AD3A-4104-
AFCA-AE83BB53DF58

5. bepimun, A.H. OcHoBHbIe TpoToK0JIbI THTEpHET : yueOHOe mocooue / A.H. bepnun. — Mocksa
: UnTtepuer-Yuusepcurer Mudopmanuonnsix Texnomoruii, 2008. — 504 c. :. — ISBN 978-5-
94774-884-0 ; To xKe [DnexTpoHHBIT pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232986

6. HoBukos 1O. B. OcHoBbl Mukponporieccoproit Texuuku [Tekcr] : yuebHoe nocodue / 1O. B.
Horukos, II. K. CkopoGoratoB. — 3-¢ wusm., wucnp. — M. : HTEepHET-YHUBEPCUTET
HNudopmannonnsix Texnomnoruit : BUHOM. Jlaboparopus 3uanuii, 2006. - 357 c.

7. CmupHOB, }0.A. OCHOBBI MUKPORJIEKTPOHUKH U MUKPOIIPOLIECCOPHON TEXHUKHU [ DIEKTPOHHBIN
pecypc] : yueb. mocobue / FO.A. Cmupnos, C.B. Cokonos, E.B. Tutos. — OnexktpoH. gan. — CaHKT-
[MerepOypr : Jlans, 2013. — 496 c. — Pexxum noctyna: https://e.lanbook.com/book/12948.

6. Ilepeyenr pecypcoB HHG(POPMANMOHHO-TEJEKOMMYHUKAIMOHHOH  CeTH
«HTepHET», HEOOXOAMMBIX [IJISI OCBOECHUS JUCIHILIMHBI (MOYJIs1).

1. DnektpoHHas WHPOPMAIMOHHO-O00pa3oBarenbHas cpena MoaynbHOro JIMHAMHYECKOTO
O6yuenus Kyol'Y — paznen «l{udpoBas 31eKTpOHUKA U MUKPOIIPOIIECCOPHAS TEXHUKA
http://moodle.kubsu.ru/enrol/index.php?id=15

2. DnextponHas Gubmmorexka FOPAUT: www.biblio-online.ru

3. DnektponHo-oubmoreynas cucrema JIAHbD: https://e.lanbook.com

4. Karanor marasmna Ywn-/lun u BHmeo 0030phl MO KOMIIOHEHTHOW 0a3e mpojaromieics B
Mara3mHe, a TakKKE CIIpaBOYHBIC MAaTCPUAJIbI HAa ITPOAaBaCMbIC KOMITOHCHTEI
https://www.chipdip.ru

5. Reference manual STM32F405/415, STM32F407/417, STM32F427/437  and
STM32F429/439 advanced ARM®-based 32-bit MCUs STMicroelectronics [DnexTpoHHsIi
pecypc] ‘http://www.st.com/st-web-ui/static/active/en/resource/ technical/document/
reference_manual/ DM00031020.pdf?s_searchtype=keyword

5. DP83848C PHYTER® - Commercial Temperature Single Port 10/100 Mb/s Ethernet Physical
Layer Transceiver / National Semiconductor 15 September 2005// (Engl.). — URL:
http://www.gaw.ru/pdf/NS/Ethernet/ Phisical/DP83848C.pdf

6. LWIP TCP/IP stack demonstration for STM32F4x7 microcontrollers, July 2013 // (Engl) -
URL: http://www.st.com/content/ccc/resource/technical/ document/application_note
[fd/5d/64/cf/7¢/38/4¢/30/DM00036052.pdf/files/DM00036052.pdf/jcr:content/translations/en.D
M00036052.pdf

7. Metoauveckue yKazaHus 11 00y4arOIIUXCS 110 OCBOCHUIO I CUMILIMHBI (MOIYJIS).

Jlexuus siBisieTcs OHONM M3 POPM HM3YUYEHUS TEOPETHUECKOr0 MaTepHasa 1o JUCHUILUINHE.

B xoze nekumoHHOro Kypca npoBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX MOJX0A0B U TEOPUH.

B rterpamu 18 KOHCHEKTUPOBAHMS JIEKIMH HEOOXOAMMO HMETh IOJiA, TA€ MO0 XOay

KOHCIIEKTUPOBAHUS JAETAI0TCS HEOOXOIUMbIE TOMETKHU. 3alMcu JOJDKHBI ObITh H30UpaTEIbHBIMH,
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MIOJIHOCTBIO CJIEIYET 3allUChIBaTh TOJBKO ONpPENEICHUs. B KOHCIEKTE MPUMEHSIOT COKpallleHUue
CJIOB, 4YTO YCKOpSE€T 3amMchb. BoOmpochkl, BO3HMKAIONIME B XOJE JICKIHMH, PEKOMEHIYETCS
3aMMChIBaTh Ha TMOJNAX M TIIOCJIE OKOHYAHHUS JIEKIMH OOpaTUThCS 3a pa3bsICHEHHEM K
npenojasarento. Heo0XxoauMo akTUBHO paboTaTh € KOHCHEKTOM JIEKIUH: IOCIE€ OKOHYAHUS
JIEKIIMM PEKOMEHIYETCs IEPEUYUTATh CBOU 3aIIMCH, BHECTH IIOIPABKU U JOIIOJTHEHUS.

OnHUM 13 OCHOBHBIX BUJIOB JI€ATEIBHOCTH CTYIEHTA SIBJIAETCS CAMOCTOSITeNIbHAs paboTa, KOoTopast
BKIIIOYAaeT B ce0s M3y4YCHHE JICKIMOHHOIO MaTrepuana, y4eOHHMKOB M YUeOHBIX IOCOOHIA,
HOJTrOTOBKH K BBINOJIHEHHIO JJAOOPaTOPHBIX PadoT.

MeTtoiuka caMOCTOSATENBHON PabOThI IPEABAPUTEIBLHO PA3bACHIETCS IPENOIABATEIEM U B
HOCJEIYIOEM MOXET YTOUHATHCS C YYETOM HWHAMBHUIYAIbHBIX OCOOEHHOCTEH CTYIEHTOB
(pekoMeHIaUuKu  pa3MelIeHbl B JJIEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTEeNbHON  Ccpene
MonaynsHOTO JlnHaMHU4uecKoro OOyueHnus KyoI'Y
http://moodle.kubsu.ru/enrol/index.php?id=15). Bpems u MecTO CaMOCTOSTEIbHONH pPabOTHI
BBIOMPAIOTCS CTYIEHTaMM 110 CBOEMY YCMOTPEHHIO C YYETOM PEKOMEHIALMH IpernojaBaTess B
BUJIC TUIAHA CAMOCTOSTENIbHON paboThI cTyAeHTa. [I1annpoBaHre BpEMEHH Ha CaMOCTOATEIbHYIO
paboTy, HEOOXOOUMOIrO Ha H3Y4YE€HHE HACTOSIEH IUCLUIUIMHBL, CTyJSHTaM Jydllle BCEro
OCYLIECTBIISITH HAa BECb CEMECTP, IPEAYCMaTpuBas IIPU OTOM PETYJSIPHOE IOBTOpPEHUE
IIPOMJEHHOIO MaTepuaa.

CamocTosATenbHy0 padoTy HaJl TUCUUIUIMHON ClleyeT HauMHaTh C U3y4EHUs [IPOrpaMMBbl,
KOTOpasi COJEpPKUT OCHOBHbIE TpeOOBAaHUS K 3HAHUAM, YMEHUSM M HaBbIKaM O0Yy4YaeMBIX.
O0s13aTeNnbHO cae1yeT BCHOMHUTD PEKOMEHAAIMH IPEN0/1aBaTelsl, JaHHbIE B X0J1€ YCTaHOBOYHBIX
3aHATHN. 3aTeM cleAyeT NPUCTYNaTbh K U3YYEHHUIO OTIAEIbHBIX pa3leloB U TEM B IOPSIKE,
IIPEAYCMOTPEHHOM IIPOTPaMMON.

[Tonyuus npeacrabieHre 00 OCHOBHOM COJIEpKaHUU pa3jiena, TEMbl, HEOOXOJUMO U3yUHUTh
MaTepual o TeMe, U3JI0KEHHbIN B yueOHuKe. Llenecoobpa3Ho cocTaBUTh KPaTKU KOHCIEKT WU
CXeMy, 0TOOpaXKaroLIyI0 CMBICI U CBSI3U OCHOBHBIX IMOHATUN JAHHOTO pa3jesia U BKIOYEHHBIX B
Hero TeM. OO0s3aTeNbHO CIIEAyeT 3alKChIBAaTh BO3HUKIIME BOMPOCHI, HA KOTOpPHIE HE YAAJIOCh
OTBETUTH CAMOCTOSITENBHO.

Heob6xoquMo u3y4YnTh CHOUCOK PEKOMEHJOBAaHHOWM OCHOBHOM U JOTOJHUTEIHHOU
JUTEpaTyphl U YOEIUThCS B €€ HAJIMYMM B JIMYHOM NOJBb30BAHUU WIM B TOJpPA3JCIIEHUSIX
O0ubmuorekn B OyMa)XHOM WJIM JJIEKTPOHHOM BHJle. BCio OCHOBHYIO ydeOHyIO JUTEepaTypy
JKEJIaTeNbHO M3Yy4aTh C COCTABJIEHMEM KOHCIEKTa. YTEHHE JIMTEpaTyphbl, HE COMPOBOXKIAEMOE
KOHCIIEKTUPOBAHUEM, MAJIO PE3YJNbTATUBHO. llenb HamucaHus KOHCIIEKTa IO JUCHMIUIMHE —
chopMHpOBATh HAaBBIKU IO MTOUCKY, OTOOPY, aHATU3Y U (OPMYIMPOBAHUIO y4eOHOTO MaTepuaa.
DTH HaBBIKH 0053aTENBHBI JIJIS JIFOOOTO CHEIUaIuCTa C BBICIIUM 00Opa30BaHHEM HE3aBUCHUMO OT
BbIOpaHHOTO HampaBieHus. HamucaHue KOHCIEKTa JOJKHO ObITh TBOPYECKMM — HY)KHO HE
NEePENnuChiBaTh TEKCT W3 MCTOYHMKOB, HO IMBITATbCAd KPAaTKO H3JIaraTb CBOMMH CIIOBaMH
COJIEp’)KaHUE OTBETA, NPU ITOM MAKCHUMAJIBHO €r0 CTPYKTYpPUPYS M HCHOJb3ys CHMBOJBI U
yclIoBHBIE 0003HaueHus. KonnpoBaHue 1 3ay4yMBaHUE HEOCMBICIIEHHOTO TEKCTa TPYIOEMKO U 110
OOJBIIOMY CYETy HE MMeEeT IO03HaBaTeIbHON M IpakTHyeckod IeHHocTu. Ilpm paborte Han
KOHCIIEKTOM 00s3aT€/IbHO BBISABISIIOTCS M OTMEUAIOTCS TPYIHBIE Ui CaMOCTOSITEIbHOTO
U3y4YEHHsI BOIPOCHI, C KOTOPBIMH YMECTHO OOpaTUTHCS K MPENoJaBaTeN0 MpU IMOCEHICHUU
3aHATUN U KOHCYNbTalUH, 1100 B UHAUBUAYAIbHOM nopsiike. [Ipu yTeHnn ydeOHOM U Hay4dyHOM
JUTEpaTypbl HEOOXOAMMO BCEerja CIEAUTh 3a TOYHBIM M TOJHBIM IMOHMMaHUEM 3HAa4YeHUs
TEPMHUHOB U COJICpKaHUs IOHATUH, NCIIONb3YEMBIX B TEKCTE. Beeraa cieyer yrTouHsATh 3HaYeHUs
0 CJIOBApSM HJIM SHLMKJIONEANUAM, IIPH HEOOXOMMOCTH 3aITUCHIBATh.

K nabopatopHbsiM paboTam cieayeT MOArOTOBUTHCS MPEABAPUTENHHO, 03HAKOMUBIIKCH C
KpaTkoil HO crenuguueckoil Teopueit pasmenienHoil B Cpene MoaynpHoro JlmHamMHueckoro
Ooyuenuss KyoI'Y http://moodle.kubsu.ru/enrol/index.php?id=15, naposip 3amucu mocTyna B
pa3els TMCUUIUIMHBI BBIIAETCSl HA NIEPBOM 3aHATUHU. PEeKOMEHAyeTCsl 03HAaKOMUTBCS 3apaHee U C
METOUYECKMMH PEKOMEHIallMsIMU 110 MPOBEACHUIO COOTBETCTBYIOMIEH JJaOOpaTOpHOU paboThI, U
B Cllyyae He0OXOMMOCTH MPOBECTU IpEABAPUTENbHBIE PACUETHI.
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HemnocpenctBennass MmoAroroBka K  JK3aMEHY  OCYIIECTBISIETCS IO BOIPOCaM,
NPEJCTaBICHHBIM B JaHHOW Yy4eOHOM mporpaMMmMe JIUCHUIUIMHBL THIATEIbHO HW3Yy4HTe
(GOpMYyITUPOBKY KaXKIOTO BOIIPOCA, BHUKHUTE B €T0 CYTh, COCTaBBTE TUIAH OTBETA, TAK KaK SK3aMCH
caaércs B yCTHOM (opMe B XOle Juaiora rnpernojaBaTelis Co CTYIEHTOM.

B ocBO€HMM IUCUHMIUIMHBI MHBAJIWJIAMU M JULAMU C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMHU
3JI0pPOBbSI MPEAYCMOTPEHBI HHIMBUyaJbHbIC KOHCYJIbTAIMK (B TOM 4mciie yepe3 email, Skype
M viber), Tak Kak 00JIbIIOe 3HAYeHUE UMEeT KOHCYIbTauuu. UHIuBUAYya bHbIE KOHCYIbTAIIUH
0 MPEAMETY SIBJISIFOTCS BAXKHBIM (PaKTOPOM, CIIOCOOCTBYIOIIIMM WHIUBUIYATH3AIUN O0yISHUS 1
YCTaHOBJICHUIO BOCIUTATEIILHOIO KOHTAKTa MeXAYy MpernojaaBareieM U o0ydaromuMmcs
VHBAJIUOM WJIH JIMIIOM C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 3JJ0POBBS.

Pexomenyercs cnemyronuii rpaduk caMOCTOSTENILHON pabOThI CTYIEHTOB 10 YIEOHBIM HEACIISAM
KaXKI0ro CeMecTpa:
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Pexomennyemblii rpapuk caMoCTOSITEIbHOM PadoThI CTYIEHTOB B 4-M ceMecTpe M0 JUCHUILIHHE
«lndpoBas 3J1eKTPOHNKA U MUKPOINPOLECCOPHAS] TEXHUKA)

Ne [Tpumepnselii | Cpoku
/o OroKET BBITTOJTHEHHUSI Doona
HaumenoBanwue CopmepxaHre  CaMOCTOSITEIILHOM | BpeMEHH  Ha | 3aJaHus OTqIZ, THOCTH dopma
paszzaena paboThI BBINIOJIHEHUE | (HOMEp y4eOHOi KOHTPOJIS
0 3a/IaHUIO
V. qac. | HeJleu
(CPC) ceMecTpa)
1 [TpopaboTka yuebHOTO
[Ipocreitmme (TgopeTquCK}:)qro Marepuana) [HCbMEHIAA
p P p 7 JIP/>x3amen | pabota
JIOTUYECCKUE MOATOTOBKA K  TEKyImleH | .
M . YCTHBIN OMPOC
yCTpoiicTBa U | IPOMEXKYTOYHOU aTTeCTaluU
MHUKPOCXEMBI [ToxrotroBka k  1a00PaTOPHBIM
P patop 1 JIP/3Kk3aMeH | mpakT. 3a/1aHKE
3aHATUSM
2 [TpopaboTka yueOHOTO
(Tzopemqecx};qro MaTepuana) [HCHMEHHAA
Moaynu YCTPOMCTB P E’ 6 JIP/>x3amen | pabora
. MOATOTOBKA K  TEKyImleH | .
uuppoBoi . YCTHBIA OIIPOC
MIPOMEKYTOUHOM aTTecTaluu
CXEMOTEXHUKH
[lonrotroBka k  1a00paTOPHBIM
1 JIP/3Kk3aMeH | TpakT. 3a/1aHKe
3aHATUSIM
3 [IpopaboTka yuebHOTrO
Beenenue B ycTponcTBO (TIGJ:OPGTH‘IGCK};I;O Marepuaa) TTHChMCHHA
A yerp p p 6 JIP/>x3amen | pabota
MHUKPOKOHTPOJIIEPOB, MOATOTOBKA K  TeKylmled | .
. YCTHBIN OIpoC
KOMITHJISITOPOB U | TPOMEXYTOYHOM aTTeCTaIluu
CPEICTB pa3pabOTKH. [TonrotoBka k  1a00paTOPHBIM
P pasp ‘ patop 5 JIP/3K3aMeH | TpaKT. 3aaHue
3aHITHIM
4 Ilepenaua nmannbix u | [IpopaboTka yueGHOTO
napnélﬁﬁoe ’ aBJICHUE (Tre)opemqecx};ro Marepuaa) [EbMerHas
Y yrp P p 6 JIP/>x3amen | pabora
1M (HPOBBIX CUCTEM | MOATOTOBKAa K  TeKymed U .
. . YCTHBIN OIpOC
MEXJTy  Cco00i  TO | MPOMEKYTOYHON aTTeCTaIllun
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CTaHJapTHBIM [TogrotoBka Kk  abopaToOpHBIM
HapTt g patop 5 JIP/3Kk3aMeH | TpakT. 3a/1aHKE
uHTepdeiicam 3aHSITUSIM
[IpopaboTka yueOHOTO
(TIe)ogeTquCK};qro Marepuaa) HHCHMEHHAA
[lepenaua wu  npuem . 7 JIP/>x3amen | pabota
MOATOTOBKA K  TEKymledW | .
nanHblx 1o Ethernet o YCTHBIN OIIPOC
iHTepGeiic MIPOMEKYTOUHOMN aTTECTalluu
p Y [TogrotoBka Kk  mabopaTOpHBIM
2 JIP/3K3aMeH | IpaKT. 3aJaHue
3aHSITHSIM
[IpopaboTka yueOHOTO
(TIe)opemquK};qro Marepuaa) [HCbMEHHAA
WurerpupoBanHas p P 12 JIP/>x3amen | pabora
MOATOTOBKA K  TeKymled .
cpena pa3pabOTKH s . YCTHBIH OIpOC
APM mpotieccopos MIPOMEKYTOUHOM aTTECTAIluU
P [TogroroBka Kk  mabopaTOpHBIM
6 JIP/3K3aMeH | IpaKT. 3aJaHue
3aHSITHSIM
Hroro: 64
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8. Ilepeyenb MHPOPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX NMPH OCYIIECTBJICHUH
00pa30BaTeJbHOI0 NMPOLECcca MO AUCHUILIHHE (MOYJII0).

8.1 llepeuenb HHGOPMANUMOHHBIX TEXHOJIOT U,

[Ipu ocymiecTBieHun 00pa30BaTEIbHONW JAEATEIBLHOCTH IO HACTOSIICH mporpamme
UCTIONB3YeTCsT  AJIEKTPOHHAs  MH(OpPMAIMOHHO-OOpa3zoBaTenbHass  cpega  MoOIyJIbHOTO
JrHamuyeckoro OOyueHus KyoI'y B pazzaene KOTOpOit
http://moodle.kubsu.ru/enrol/index.php?id=15 «I{udpoBas 351eKTPOHHKA ¥ MHUKPOIIPOIIECCOPHAs
TEXHHKA»  PACMoaraloTcs  y4yeOHO-METOAMYECKHEe  MaTepuajbl:  PEeKOMEHJalud IO
CaMOCTOSITENILHON paboTe CTyAeHTa, TpeOOBaHHUS K OCBOCHHIO JAHHOW y4eOHOW MpOTrpamMbl,
TEOPETUYECKHEe M METOAMYECKHE OMUCAHUS U 3aJaHus K MPOBEICHHUIO0 JTAOOPATOPHBIX PadoT.
Cpena cobupaer CTaTHCTUKY 0 BPEMEHH aKTUBHOCTH aKKayHTa Ka)JI0TO CTYACHTa IpH paboTe ¢
pa3MeIIEHHBIM MaTepUaJIOM.

[IpoBenenne wyacTu JEKIUH MpPEeAyCMaTPUBAET MCIOJIb30BAHUE JIEMOHCTPAI[MOHHBIX
MyJIbTUMEAUMHBIX MaTEPUATIOB C UCIIOJIB30BAHUEM ITPOEKTOPA.

8.2 [lepeuenb HeE0OXOAUMOTI0 MPOTPAMMHOTI0 O0ecTedeHusl.

Tak kak a7 caMOCTOATENBHOW paboThl OOyuYarOUIMXCS MpPEAIoiaraeTcs JOCTYI B
AIIEKTPOHHYI0 MH(POPMAILMOHHO-00pa30BaTEIbHYIO Cpey OpraHu3aluu u cetb VHTepHer, To
oOmue TpeOOBaHMSA K IMOMELIEHUAM JUIsl CaMOCTOSATENIbHOM pabOoThl OOYYaroLIMXCs BIIOJIHE
JIOCTaTOYHO.

Jlnis peasin3aliuy HaCTOALIEH IporpaMMbl TpeOyeTcs:

1. Omepanmonnas cuctema Microsoft cemeiictea Windows (7/8/10), B pamkax mnporpamMsi
komnanun Microsoft “Enrollment for Education Solutions” g KOMIBIOTEPOB U CEPBEPOB
Kyb6aHckoro rocy1apcTBEHHOTO YHUBEPCUTETA U €T0 (PUIINATIOB.

2. Ilporpammubiii maker WInAVR ana onepanvoHHBIX cucTeM cemeiictBa Windows,
BKJIIOUAIOLIUI B c€0sl KPOCC-KOMIMIATOP U UHCTPYMEHTBI pa3pabOTKH AJii MUKPOKOHTPOJLIIEPOB
cepuit AVR ¢upmer Atmel. WinAVR u Bce BXosIiye B HEr0 MPOrpaMMbl SBIISIOTCS. OTKPBITHIM
IPOrpaMMHBIM oOecliedeHHeM, BBINYyIIeHHbIM noj iunen3uer GNU, Ho pacnpocTpaHsoTcs B
ckoMnuMpoBanHoM Buze https://sourceforge.net/projects/winavr/files/.

3. PonyProg — nporpammarop (mporpaMMHasi 9acTh IPOrpaMMaTopa) JUIsk CAMTHIBAHUS U 3aITHCH
nporpaMMbl  MUKpoKOHTpoiulepoB u  II3Y ¢ mocnemoBatenbHbIM — MHTepdeiicom
nporpammupoBanus http://www.lancos.com/prog.html. SIBnsiercst cBoGoHO pacmpocTpaHsieMoit
GNU-nporpamMMoii ¢ OTKPBITBIM UCXOIHBIM KOJIOM.

4. TIporpammubiii maketr Keil MDK-ARM-CM-ED - 10user mnsi omepamvoOHHBIX CHCTEM
cemeiictBa Windows, BKITIOUaOLIHi B ce0st KpOCC-KOMIUIISATOP U HUHCTPYMEHTHI pa3paboTKU 1is
MHUKPOKOHTpoJuIepoB cepuit STMFXXX ¢ simpom Cortex-Mx.

8.3 Ilepeuyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1. Dnextponnas 6udmuorexa FOPAMT: www.biblio-online.ru
2. DnexkrpoHHo-6ubMoTeuHas cucrema JIAHbD: https://e.lanbook.com
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http://moodle.kubsu.ru/enrol/index.php?id=600
https://sourceforge.net/projects/winavr/files/
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80
http://www.lancos.com/prog.html
http://www.biblio-online.ru/
https://e.lanbook.com/

9. MarepuanbHo-TexHUYeckass 0a3a, HeoOXxoauMasi JJsl  OCYLIECTBJICHUSA
00pa30BaTeJbLHOI0 NMPoLecca Mo AMCHUIINHE (MOYJII0).
Ne Buz pabot MarepuanbHO-TEXHUUYECKOE OO0EeCleueHue AUCHUILTAHBI
(MOyJ1s1) M OCHAIIEHHOCTD
1. JlexumonHsble 3aHATUA | JICKIMOHHAsA ayAuTOpHs, OCHALICHHAs IIPE3CHTALMOHHOMN
TEXHUKOH (MPOEKTOp, OKpaH, KOMIBIOTEP/HOYTOYK) |
COOTBETCTBYIOIIUM NporpaMMHbIM obecrieuenneM (I10) s
BocIpou3BeaeHus ¢aiiaoB Gpopmata jpg u avi. JloctaTouHbIM
KOJINYE€CTBOM NocafouHbIx MecT: Ne 209C
2. [IpakTuueckue AyauTopusi OCHAIllEHHas: MEJOBBIMH WU MapKEepHBIMU
3aHATHS JIOCKaMM, MPE3CHTAIMOHHONW TEXHUKOM (IPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM MPOTPaMMHBIM
obecneuenuem (I1O) nns  BocmpomsBeneHus — (QaitnoB
dopmara jpg, 10CTATOYHBIM KOJIMIECTBOM MMOCATOYHBIX MECT
co crosamu: Ne205C
3. JlabopaTopHbIe AyauTopusi OCHAIlleHHas: MEJOBBIMH WU MapKEepHBIMU
3aHATHS JIOCKaMU, TPE3CHTAIMOHHONW TEXHUKOU (IIPOEKTOp, IKPaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIMM IMPOTPaMMHBIM
obecneuennem (I10) nns  BocmpowmsBeneHus — (ailioB
dopmara jpg, 10CTATOYHBIM KOJIUIECTBOM MMOCATOUYHBIX MECT
co crosamu: Ne205C
5. I'pynnossie [Tomenienre ¢ TOCTATOYHBIM KOJMYECTBOM IIOCATOYHBIX
(MHIUBHIYaTEHBIC) MECT M MEJIOBOM MJIM MapKepHou n1ockoit: Ne205C
KOHCYJbTAIU
6. [IpomexxyTouHas [ToMemenre ¢ AOCTATOYHBIM KOJMYECTBOM TOCAJTOYHBIX
aTTecTanus mecT: Ne205C
7. CamocrosTenbHas Kabuner manms camMoCTOSTENbHOW pPaOOTHI, OCHAIIEHHBIN
pabora KOMITBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOJKIIFOUEHHUS K
cetn «MHTEpHET», MPOrpaMMON SKPAHHOTO YBEJIWYEHHUS U
00ecrnevyeHHbI JOCTYIOM B 3JIEKTPOHHYIO WH(OPMAIMOHHO-
obOpasoBarenbHyto cpeny yauepcurera Ne208C
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