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

1.1 Heanp AucHUNINHBI

VYuebnas gucruruimHa «lIporpaMMupoBaHre MUKPOKOHTPOJUIEPOB)» CTABUT CBOCH IIEIBIO
U3Y4YCHHE TIOCTPOCHHUS W (YHKIMOHHPOBAHHSI OCHOBHBIX JJICMCHTOB YIIPABICHHS B
MHUKPOKOHTPOJIJIEPHBIX YCTPOMCTBAX M (YHKIIMOHUPYIOIIUX HA UX OCHOBE Y3JI0B C TOUKH 3PEHUS
MIPOrPaMMOM COCTABIISIOIIEH /ISl peaTu3alliu Pa3TUYHBIX KOMIUIEKCHBIX CHUCTEM aBTOMAaTU3aIlUN
MIPOM3BOJICTBEHHBIX MPOIECCOB U HAYYHBIX MCCIICIOBAHMM, BCTPOSHHBIX MUKPOIIPOILIECCOPHBIX U
MHUKPOKOHTPOJUIEPHBIX CHCTEM BCeX c(pep INEKTPOHUKH.

1.2 3agaun AMCHUILIMHEI

O3HAaKOMHUTh  CTYACHTOB C  apXWUTEKTYpOH ©  OCHOBHBIMH  TEXHHUYECCKHMH
XapaKTePUCTUKAMH ~ MHKPOKOHTPOJUIEPOB C OCHOBHBIMH TpPEOOBAaHUSMH TMPOrPAMMHOTO
obecrieuenus st Hux. CHCTEMaTU3MPOBATh TOJMYy4YEHHBbIC 3HAHHUS Kacarolmehcs pa3paboTKu
MPOrPaMMHOT0 OOECHeUeHHUs JUIsi MUKPOKOHTPOJIEPOB apXUTEKTypsl ARM u mporpamMMHOro
obecrnieueHns, OCOOCHHOCTEH NPHUMEHEHUS MHUKPOKOHTPOJUICPHOW TEXHHWKU M IPOTPAMMHOIO
obOecrieuenusa. Jlatb  yrayOleHHble MPaKTUYECKHME HAaBBIKM MO  MPOTrPaAMMUPOBAHHIO
MHUKPOKOHTPOJIJIEPOB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

HucuuruinHa «lIporpaMMupoBaHie MUKPOKOHTPOJUIEPOB» OTHOCUTCS K (popMupyemoit
y4yacTHUKaMU 00pa3oBareibHbIX OTHOIIEHHWH vactu broka 1 "ucuuminHel (MOAyiIH) IO
BbIOOpY" yueOHoro 11aHa. B coorBeTrcTBHM ¢ pabounM yueOHBIM MJIAHOM JTUCLMITIIMHA U3y4aeTCs
Ha YETBEPTOM Kypce 1o ouHoM popme 00yueHus. Bua mpoMexyTouHO#M aTTecTaliu: B BOCBMOM
ceMecTpe — 3auer.

Marepuan IUCHMIUIMHBI BeChbMa OOBEMEH, TMOATOMY IS €r0 YCIEHIHOTO OCBOSHHS
HEOO0XO/MMO YCHEIIHOE YCBOEGHHE MPEIBApUTENbHBIX JUCLHUIUIMH: «AJNTOPUTMHU3ALMUS U
nporpamMmmupoBanue», «Teopust saexTpuueckux unene», «Du3uka MNOJYNPOBOJHUKOB U
ANIEKTpOHUKa», «VHOCTpaHHBIA s3bIK», «PanmorexHuyeckue Lenu U curHanbsy, «L{udposas
pPaaMOlNIEKTpOHUKAa U 00paboTka curHainoB», «OCHOBbI KOHCTPYWPOBAHHMSI M TEXHOJIOTUU
npoektupoBanus POC», «Panmorexnuueckue cucrtemsl», «lludpossie ycTpoiictBa u
MUKPOIPOLIECCOPHD..

N3y4ast 3Ty OUCHUIUIMHY, KPOME BCETO MPOYErO, CTYAEHTHI IMOJIYYalOT IPAKTHYECKHE
HAaBBIKM AKCHEPUMEHTAJIbHBIX MCCIEI0BAaHUN CHUHTE3UPOBAHHBIX CaMOCTOSITENIbHO YCTPOMCTB,
HABBIKM CAMOCTOSATEIBHOIO TPUHATHS PEUICHWM JUIsl JOCTHXKEHHUS IIOCTaBICHHBIX 3a7ad
(GYHKIIMOHMPOBaHUS pa3padaThiBa€MOM M 3KCILUTyaTHPYEMOIl MpOrpamMMHO-aIllapaTHON 4YacTH
ycTpoicTB. Tak Kak IporpaMMHO-aIapaTHBI KOMIUIEKC 3TO BCETAAa HEPA3pPBIBHOE LIEJIOE, O YEM
HY)KHO TOMHHMTb IpPU CO3JIaHUU TPOrpaMM, AUCLUHUILIMHA TO3BOJIIET OCO3HATh IpEJebHbIE
BO3MO>KHOCTH alllapaTHBIX CPEICTB YIPABIIIEMbIX IPOrPaMMHBIMU NPOAYKTaMu. B cBsI3u ¢ aTuM,
B INCLUIUIMHE YaCTSIMU PACCMAaTPUBAIOTCS BOIIPOCHI pacCMaTPUBAEMbIe, 3a4aCTyIO0 B COBEPILIEHHO
OTIMYHOM paKypce B MapajyIeNbHO BEAOMBIX IHUCHUIUIMHAX «PaavoTeXHHUYECKHE LEeNH |
curHaiby, «lludpoBas pagnodnekTpoHuKa U 00padoTKa CUTHAIIOBY, «OCHOBBI KOHCTPYHUPOBAHUS
U TeXHOJIOTUH npoektupoBanus POCy», «Pagnorexunyeckue cucreMs», «L{uppossie ycTpoiicTa
U MUKPOITPOLIECCOPBI.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHs] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHUPYEMbIMH Pe3yJIbTATAMHU 0CBOEHHs 00pa30BaTeIbHOM IPOrpaMMBbI
N3ydenue nanHoi yueOHON AUCHMIIMHBI HAIPaBieHO Ha (P OPMUPOBAHUE Y
oOydaromuxcs yacT npogheccuonanvruix komnerenuuii: OIMK-4, ITK-1.
KOZ{ 1 HAMMCHOBAHUEC
HHAUWKATOpa JOCTUIKCHUS PeSyJ’ILTaTI)I 06y‘IeHI/IH 10 JTUCLHHUITTIMHE
KOMIICTCHIIN
IIK-1 CnocodeH BBINOJHATH MATEMATHYECKOe MOJEJHPOBAHHE 00HEKTOB W INPOLECCOB IO THIOBBLIM
METOAMKAM, B TOM YHUCJI€ C HCIMTOJb30BAHUEM CTAHAAPTHBIX MAKETOB MPUKJIAJTHBIX IPOrpamMmm




KOH 1 HAMMCHOBAHUC
HHAWKATOPa JOCTHUKECHUA

PesynbraTel 00y4eHuUs IO TUCIUILTHHE

KOMIETEHINH
HIIK-1.1 Hcnonesyer 3HATh yMeThb Buaanern
nHpopmMannoHHO- MeTonbl conpsiKeHUs OmnpenensTs Hagpixkamu
KOMMYHUKAI[MOHHBIE TEXHOJIOTHU U(POBBIX CUTHATIBHBIX XapaKTEePUCTUKH, 00JIaCTh pacuéra
IpU TOHCKE HEoOXoaW MOM JIMHHUH C aHAJIOTOBBIMU MPUMEHEHUS U HOMMHAJIOB
nHpopmanun yIpaBIAEMbIMU HA3HAYEHUS DIEKTPOHHBIX | YCTPOMCTB I
WUIIK-1.2 TIpoekrupyer pemeHue | ycTpoicTBamu. OCHOBHbBIE YCTPOKCTB CONPSIKEHUS,
KOHKDETHOM 3aJauu IpO €KTa, XapaKTePUCTUKU HCHOJIb3YIOLUXCS 1S yIpaBIEHUSI U
BBIOMpas ONTHUMAaIbHBIA CrOco0 3JIEMEHTapHBIX MOHTaXa B obecrieueHust
€ee  pelleHus,  HUCXoad M3 SJIEKTPOHHBIX JNIEKTPUYECKUE LICTIH 110 SKCILIyaTaluOH
JEHCTBYIOIUX IIPABOBBIX HOPM U KOMIIOHEHTOB. TEXHUYECKOMY OIIMCAHUIO HBIX IIPEJEIIOB
HUMEIOILUXCS pecypcoB n | IlepeyeHb HOpMATUBHBIX Ha HUX. 3JIEMEHTapHbBIX
OrpaHUYEHUN JIOKyMEHTOB U YCTPONCTB B
HOIIK-1.3 3Haer coBpeMeHHbIE CIICIMATTN3UPOBAHHBIX 9JICKTPUICCKUX
WHTECPAKTUBHBIC MPOTPAMM HBIC TEPMUHOB B 0011aCTH Oerx.
KOMIIJICKCHI I BBIIIOJIHCHUSA U M3y4aeMON TUCUMILIUHEL Bnagers
peNaKkTUpOBaHHA  T€K  CTOB, TOTOBHOCTBIO
n300paKEHUH B YepTeKeH Y4UTBIBATh
HIIK-1.4 VYmeeT HCIOIL30BaTh COBpPEMEHHBIE
COBpPEMCHHBIC cpencTaa TCHACHIUHN
aBTOMAaTH3allUM pPa3paboOTKH U pa3BUTHsA
BBIIIOJIHEHUSI KOHCTPYKTOpP CKOM 3JIEKTPOHUKH,
JOKYMEHTallUH U3MEPUTEIIbHOU
U
BBIYHCIIUTENBHO
W TEXHHUKH,
WHPOPMALNOHH
BIX TEXHOJIOTUI
B CBOEH
npodecCHOHANb
HO
JIESITEIbHOCTH

OIIK-4 ChnocodeH NMOHHMATL
HCNOJIb30BATh UX JIUIsl pelleHust

NPUHIUNBI PadoTbl COBPEMEHHBLIX HH(OPMANMOHHBIX
3aJ1a4 Mpo(hecCHOHAJIBHOM 1eATeJTbHOCTH

TEXHOJIOTHUH H

HNOIIK-1.1 3Haer

(byHIaMeHTalbHbIe 3aKOHBI
TIPUPOJBI U OCHOBHEIE
¢bu3nyeckue U MaTeMaTHYECKHUE
3aKOHBI

3HATDb
MPUHIUI JeHCTBUS,
BEKTOPBI IPEPHIBAHMS,
pEerucTphl yIpaBaeHUs
MPEPBIBAHUSAMU TPUHIUIIBI

HOIIK-1.2  YMeeT npuUMEHATH
¢usnyeckne 3aKOHBI W Mare
MaTH4ecKHue METOJIbI ULt

peleHns 3aaa4 TEOPETHYECKOTO
U MIPUKJIAJTHOTO XapaKTepa

TakTUpoBaHUs. OCHOBHEBIE
(YyHKIOHATIbHBIE
3JIEMEHTBI
HUHTETPUPOBAHHOM cpeabl

HOIIK-1.3 Brageer HaBBIKaMHU
HCTIOB30BaHUs 3HAHUH (GU3UKHU U
MaTeMaTuKd  TpPH  pEIIeHUH
MPaKTHYECKUX 33134

pa3paboTKu Mporpamm

OCHOBBI HaIlMCaHUsA
porpamMmm A
MHUKPOKOHTPOJUIEPOB

yMeThb
[TpuMeHATh MIMHBI TaHHBIX
B yCTpoiicTBax
MHKpPOIIpOLEccopa,
peayCcMaTPUBAIOIINX
MIPOCTOTY pa3pabOTKH:
YTeHHEe UH(OPMAIIHUH C
nieprepUHHBIX YCTPONUCTB

BJIa/IeTh
MIPAKTUIECKUMU
HaBBIKAMH
yIpaBiIeHUS
MHUKPOKOHTPOJI
Jepamu.

2. CTpyKTypa M cojiep:KaHue JMCHUIIIHHBI.

2.1 PacnipenesieHue TPyA0EMKOCTH AUCHUILIMHBI 110 BUaM padoT.
Ob6mas Tpy10€MKOCTh AUCIUILTNHBI cocTaBisieT 3 3a4.e1. (108 gacoB), ux pacmnpeneneHue
1o BUJaM padoT mpescrasieHo B Tabmune (s cryaeaToB ODO).

Bun pabot Bcero CemecTpsl (4achl)
4acoB 4
IKonTrakTHasi pa6oTa, B TOM 4ucJe:
IAyTUTOpHbBIE 3aHATHA (BCEro):
BaHSTHS JISKIMOHHOTO THIIA 22 22
paKTHYECKUE 3aHSITUS




ilTabopaTOpHBIE 3aHATHS 34 34

MHas KoHTaKTHasi pagora:

KonTposns camocrosrensHoil pabotsl (KCP) 7 7

ITpomesxyrounas arrecraus (MKP) 0,2 0,2

CamocTosiTeIbHAs1 pad0Ta, B TOM YHCJIe:

Kypcosas pabora

CaMOCTOSITeIbHOE N3yUeHUE Pa3/IesioB, CAMOIIOrOTOBKA (IIpopaboTka u

MOBTOPEHIE JICKIIMOHHOTO MaTepHalia i MaTepHralia yaeOHHKOB M YIeOHBIX 44,8 44,8

mocoOwii, MOATOTOBKA K JIJAOOPATOPHBIM M MPAKTHIECKAM 3aHITHSIM)

IPecpepar

[loaroToBKa K TEeKyIIeMy KOHTPOJIIO

IKoHTpOJIB:

BaveT

O0masi Tpy10eMKOCTh gac. 108 108
B TOM 4YMCJIe KOHTAKTHas padora 56.2 56.2
3a4. e/l 3 3

HpI/I HU3YUYCHHUHU  JUCHUIUIMHBI MOI'YT HIPHMCHATCA  HCKOTOPBIC ACHEKTbI MOACIIN

«IepeBEPHYTOro OOYUEHUS» B PEIKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO MTEPEBEPHYTOTO Kilacca
WIA BUPTYaJbHOTO TMEPEeBEPHYTOrO Kiacca: IUCTAHIIMOHHBIE 0O0pa3oBaTeNbHBbIE TEXHOJIOTHU
(anekTpoHHOE 00ydYeHue) B (opME CMEIIAaHHOTO OOYYCHHUsS, OCHOBAaHHOTO HAa COYCTAHHH OYHOTO
o0yueHHsI U OOYYEHHUsS KOMITBIOTEPHBIMHU CpPEACTBAMH, BKIIIOYAIOIIMMHU HEKOTOPHIE ACHEKThI B
dopmate muctannuoHHoro odbydenuss B coorBerctBuu ¢ ®I'OC BO. B ycnmoBusix pa3BuTus
AIIEKTPOHHON MH(POPMALIMOHHO-00Pa30BaTENbHOM Cpe/bl By3a B KQUECTBE YIPABICHUS 00ydYeHHEM
BbIOpana ruiatopma Moodle, oJHako, COBMECTHO ¢ HE Ui CO3JaHus U IyOIMKAIIMN KOHTEHTa 1
y4eOHBIX 00BEKTOB UCIIONB3YIOTCA: CITY>K0a BUIEO TPAHCISIIIUYA U UHCTPYMEHT U1 KOMMYHHUKAIIUN

1 00paTHOH CBA3H.

2.2 CopepaxaHue IMCUMILINHBI:

Pacrnipenenenye BusioB yueOHOM pabOThI M X TPYIOEMKOCTH TIO pa3zieiaM JUCLUILIAHBL.

u3ydaemoi B 8 cemectpe

KonmuectBo yacos
. AynuropHas BreaynuropHas
Ne HammenoBanwme paznenos (Tem) Beero o KCP A
J | I3 | JIP CPC
Bsenenue B ycTpoiicTBO
1. |MHKpPOKOHTpPOJUIEPOB, KOMITHISTOPOB U 12 2 4 1 5
CpeACTB pa3pabOTKH.
[lepenaua naHHBIX ¥ YHAJIEHHOE yIIPABICHUE
2.  |uudpoBBIX CHCTEM MEXAY COOO0H 110 14 4 4 1 5
CTaHJAPTHHIM HHTepdeiicam
3 Hepeaaqavl u mpueM gaHHbIX o Ethernet 14 4 4 1 5
uHTEpdEicy
4 CXeMOTEeXHHYECKUE aCTIEKTHI CONPSIKESHUS 9 5 5 5
" |umdpoBBIX M aHATOTOBBIX YCTPOHCTB
5. |[psamoii uudposoii cuntes (DDS) 12 2 4 1 5
BBenenue B paboty ¢ APM apxurtekTypoii Ha
G, |TPMMepe anmaparHo-porpaMmMHOro 228 4 8 1 0.8
KoMIuTeKkca. lIHTerpupoBanHas cpesia
paspadotku uist APM nporieccopoB




Konmuectro yacos
o AynuropHas Bueayauropnas
Ne HaumenoBanue paznenos (Tem) Beero AGoTa KCP o
J | 113 | JIP CPC
AnmapaTHoOe MpOrpaMMHPOBAHUE KakK
7. |cpeacTBo OBICTPOI TUPPOBOH 0OPAOOTKH 12 2 4 1 5
AHAJOTOBBIX CUTHAJIOB
8. CrierambHBIE aJTOPUTMEI IPe0Opa3oBaHUS 12 5 4 1 5
1 00pabOTKHU CUTHAJIOB.
HUTOI'O no pasdenam oucyuniurvl 22 34 7 44,8
3auét 0,2
[ToaroroBka K 3K3aMeHy
OK3aMeH
OO01mast TPYAOEMKOCTb 10 TUCIATUIHHE 108

[Mpumeuanue: JI — nekmum, [13 — mpaktudeckue 3anstus / cemMuHapsl, JIP — maboparopHeie
3anatus, CPC — camocrosiTenbHas paboTa CTyIeHTa.

KonraktHas pabora mnpu

IIpOBCACHUU y‘le6HbIX 3aHATUH 10

JIUCLIUILINHE

«IIporpammupoBaHuEe MHUKPOKOHTPOJJIEPOB» BKIIOYAET B c€O0s: 3aHATUS JIEKIIMOHHOTO THIIA,
IPAaKTUYEeCKHE 3aHATHs, JabopaTopHble pabOThl, TIPYNIOBbIE KOHCYJIbTAUM (TaKk Xe U
BHEAYJAUTOPHBIC, Yepe3 AJIEKTPOHHYI0 MH(POPMAIMOHHO-00pa30BaTeIbHyI0 cpeay MoIyabpHOTo

Junamuueckoro OO6yuyenus KyOI'Y http://moodle.kubsu.ru), npomexyrounas

YCTHOH (opme.

2.3 Conep:xaHue pa3iesoB (TeM) JUCHUIIHHBI:
2.3.1 3aHATHSA JIEKIMOHHOT0 THIIA

arTecranusa B

LU (pPOBBIX U
QHAJIOTOBBIX YCTPOMCTB

KOMMYTAIIUH, ONTOAIEKTPOHHbIE pa3Bsa3ky, [IINM.

®dopmMma
Ne Hanverosanne Coneprxanue paszzena (TeMbl) TEKYIIEro
pa3zaena (TeMbl)
KOHTPOJIS
1. Krnaccudukanms apxurektyp mnpoueccopoB. [IpuHcTOHCKas
apxurektypa (Pom  Hefimama). TapBapackas  apXHUTEKTypa.
MoaupunrpoBanHass ~ rapBapickas — apxurekrypa.  Crpykrypa
MukpokoHTpoiepa AVR ot Atmel. Permcrper obmiero HazHaYeHHS.
®mnaru cocrostaus. [lamsare mporpamm. [lamste mansbeix. [lepudepns.
Bgenenue B yctpoiicto |[IpepeiBannsa.  CtpykTypa  koga  mporpamMmel  AccemOiepa.
MHUKPOKOHTPOJIEPOB,  |ApudmeTndyeckue H Jorudeckue Komauabl. Maxpocel. Komanas! J1P (1-7)
KOMIMJISTOPOB U nepecsutok. Komanas! BeTBieHni. KoMaH/IBI yCIOBHBIX IEPEXO/IOB.
CPEICTB pa3pabOTKH. Apxutektypa AVR 8-MH pa3psaHBIX MHUKPOKOHTPOJUIEPOB.
(OcHoBHBIE CTPYKTYpHBIE OJIOKH §-MHU pa3psIIHBIX MUKPOKOHTPOJIJIEPOB
AVR u ux ¢pyHkunoHanbHoe HazHaueHue). [Iporpammuas moaeir AVR
8-MM pa3psIHBIX MUKPOKOHTpOJUIEpOB. McTopus pa3sBuTHS LUPPOBEIX
YCTPOWCTB. DTamsl pazpadboTku npukiagHoro [10 ycrpoiicTB Ha ocHOBE
OJTHOKPHUCTANBbHBIX MUKPOKOHTPOJLIEPOB.
2. |Hep CAata JIANHBIX 1 Opranuzanus ooMeHa JaHHbIME 110 HHTepdericam UART, SPI
ylanéHHOE yIIpaBIeHUE . .
I(pORBIX CHCTEM u 12C nns KOHTDOJUIEPOB rapBap/ICKOH apXHTEKTypEI 63K K RISC.
MexTy coBofi 10 O§pa60TKa NpepblBatuif, CIVIMMA pexXUM MpoLeccopa, TaiMepbl, JIP (8-11)
CTaHIAPTHBIM cuérunkn, ctopoxeBoil Taiimep, UART n USART, SPI unTepdeiic,
. TWSI (12C) unrepdetic. IrDA.
nHTepdeiicam
3. |llepemaya u mpuem [Moaxrouenne MUKpoKoHTpoJutepa yepe3 Ethernet untepdeiic
naHHbIX 110 Ethernet K Internet cetu (pa36op cxembl U mporpammsl yrpasienus depe3 UDP u| JIP (12,20)
nHTEepdeicy TCP ycTpoiicTB pn momMon MUKpOKOHTpossiepoB AVR)
4. |CxeMOTeXHUYECKHE Amnanoro-iudpossie npeodpa3oBareny, TUGPOBEIE TATUHKH,
ACTIEKTHI COTIPSDKEHUS (MG PO-aHAIOTOBBIE npeoOpa3oBaTeni, MOILIHBIE  YCTPOMHCTBa JIP (18)




5. OyHKIUOHaNbHas cxema cuHTe3atopa DDS. TIpunnuns
Tpsmoii tbpoBoit paboTtel akkymymsaTopa (as3sl. DDS, kak HCTOYHHK OIIOPHOTO CHUTHAJIA
cutres (DDS) ans  rerepomuHoB ¢ mernéii MAIMTY. FSK u PSK ma DDS.| JIP (14,19)
Cunxponuszanus DDS cuntezatopos n nomydenue [-Q curaanos.
6. [TonpoOubii  pa3bop  BO3MOXHOCTEH, HWHTEp(peHcoB U
CXEMOTEXHHUYECKHX pEIICHHH B IUIaTe pa3padOTYMKa anmapaTrHo-
MIPOrpaMMHOr0 KoMIuiekca. OnpenesieHue HeoOXOIUMBIX CBEICHUH B
Bgenenue B pabory ¢ porp e A A
APM apxUTeKTVDoii Ha datasheet n anroput™ pacnonoxxenus: uHpopmauu. KoOMIOHEHTHI
DIME pe arma ZI; HO 1986BE91T, 1892BM 1441, na 6a3e siapa Cortex, ¢ BctpoenHbiM Ethernet
PHMED P uaTepdeiicom. Cootnomenne ¢ STM32F407TG. Ocobpie oTamgaus mpu
MIPOTPaMMHOTO ) .
HAITHCAaHWW  MUKporporpamm B cpene  Keil pvision  wmexay| JIP (15-20)
KOMIIEKCA. . -
oubmmorekamu StdPeriph m CMSIS. Bbrok cxema mNOIKITIOUEHUS
WHTerpupoBanHas N
YCTpPOWCTB BBOJIa/BEIBOAA B MUKpoKOoHTposuiepax STM32F4xx u criocod
cpena pa3paboTKH s .
(hopMHUpOBaHUS TAKTOBBIX YaCTOT IIWHHBIX IpeoOpa3oBareneit APBI u
APM mnpoueccopos .
APB2. [Tonknrouenne MukpokoHTposuiepa uepe3 Ethernet marepdeiic k
Internet cetu (pa36op cxemsl U nporpammsl ynpasinenus depe3 UDP u
TCP ycTpo#CTB py NOMOIIM MUKPOKOHTPOJLIEPOB)
7. |AnmapaTHOe Apxutekrypa FPGA (IUTUC cemeiicteo Cyclone 1V): CRAM,
MPOrpaMMHPOBAHUE KaK JIOTHYECKasi EeMKOCTh, 0000IIEHHAsI CTPYKTypa JIOTHYECKOr0 AJIEMEHTa
CpEeACTBO OBICTPOIt IUINC  (yctpoiticteo LUT). Ocobennoctu  s3bikoB  omwmcanus| JIP (21,24)
uudposoii 06paborku  |anmapatypsl Tuna Verilog nian VHDL. Cmbicn npuMeHeHNsT KOHEUHBIX
aHAJIOTOBBIX CUrHaJoB |aBToMaToB. CtpykTypa VHDL -onucanus.
8. Ha npumepe npsiMbIX KOJOB IporpamM, 0e3 HCIOJIb30BaHUS
BCTPOCHHBIX aJITOPUTMHYECKHX (YHKIUMH B  Cpeay BH3yaJIbHOTO
CneunanbHble MIPOTrPaMMHPOBAHUS MathCad, Ha OCHOBE M37araéMoro
AJITOPUTMBI MaTeMaTH4ECKOrO amnapara AeMOHCTPHPYETCS B PEabHOM BPEMEHH| .o, (22)
mpeoOpa3oBaHUs U peanu3aIys alropuTMoB 00pabOTKH M3MEpEHH CHTHANOB (BBIOOPOK):
00pabOTKM CUTHAIOB.  |MHTEPIIOJSIINS BEIOOPOK MTOJTMHOMOM DPMHUTA, KyOMYECKUM CIUTAHHOM.
Okerponansaius (GyHKIUA MerogoMm bépra. PasmokeHue curHania B
CIIEKTP.

[Tpumeuanue: [13 — BbImomHeHME NpakTUueckux 3agaHuil, KP — koHTponbHas pabora, T —
tectupoBanue, JIP — 3amura nabopatopHoii paboTHI.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne Hanverosarue HanmenoBanue 1a00paTOpHBIX paboT Popwma Texyuero
paszena KOHTPOJS
1 2 3 4
BunapHblie 1 T0rHYecKHe CXeMBbl. TE€XHUYECKUH OTYET MO
1. nabopaTOpPHBIM
pabotam
CaBuramue  perucTpbl;  PerucTpbl  XpaHeHHs,| TEXHMYECKHH OTYET 110
2. | Beenenue B yerpoiictso |MOCTEA0BATENLHBIX NPHOJTHKCHHUI. Hudpossbie|nadopaTopHbIM
MHKpOKOHTpoLIepos, | 1ETIHKIL. paboram
] KOMITHIITOPOB KomOunanmnonnsie JIOTHYEeCKHUe YCTPOiicTBa:|TEXHUYECKUH OTUYET IO
3 CpeICTB pa3paboTKy. mudpaTopsl, Aemugparopsl. CaeToauo/HbIe 71a00paTOPHBIM
HHIUKATOPBI. paboram
@DopMHPOBaTEeIN HUMILYJbCOB, TeHEPATOPbl HUPPOBBIX | TEXHUUECKUI OTUET 110
4. CHTHAJIOB M MYJILTHBHGPATOPHI HA OCHOBE JIOTHYECKHUX |1a00PaTOPHBIM
cxeM paboram
H3yyenue MHMKPOKOHTPOJLJIEPOB U Ux
. nporpamMmupoBaHue. [Ipy BEITONHEHNN IaHHON pabOThHI
B;x;‘xz:%:g:;gﬁo CTYZeHTH! W3yuar %prmypy MHKDPOKOHTPOILIEPA, €TI0 |Tex HUUeCKHil OTYET Mo
5 KOMITHISITOPOB T nuHTepheHcHI, paboty BHYTPEHHUX PETUCTPOB| 1aGoPaTOPHBIM
MUKPOKOHTPOJLIEPA, MIpOrpaMMHBIE CPEACTBA, | paGoTam
CpeAcTB paspaboTK. MOCIEA0BATENBHOCTh JEHCTBUI I MPOrpaMMHUPOBaHUS
MHUKpPOKOHTPOJUIEPA, Ja0OPaTOPHBIH MakeT NPOBEACHHS
J1a00paTOPHBIX PadOT.




ApudMeTHKO-JIOTHYECKHE ONepaAlMH HaJ PerncTpamMu
MHKPOKOHTpoJLIepa. [Ipu BRITOTHEHUH NaHHON pabOTHI
cTyneHTsl u3ydaT AJIY MHKpPOKOHTpOJIEpa, PETUCTPhI
BBOJIa/BBIBOZIA, BHYTPEHHHE PETHCTPHl M apu(METHKO-
JIOTHYECKHE ONepanny, KOTOPbIE MOXKHO K HIM NIPHMEHSATb.

TEXHUYECKHUiT OTUET 110
71a00paTOPHBIM
paboTtam

MN3yuyenne mnpepbiBaHUH MHKPOKOHTpOJLIepoB. Ilpu
BBIIIOJTHEHUH JAHHOW pabOTBHI CTYAEHTHl H3Yy4aT BUJBI
MpepbIBaHIH MUKPOKOHTPOJUIEPA, MX MPUHIOUI AEHCTBUS,
BEKTOPHI IIpepbIBaHMUs, PEerUCTpHI yIpaBIeHUs
NpephIBaHUAMH, paboTy TaiiMepa/ cYeTYHKa, U PETHCTPHI
YIPaBJICHUS TMPEPHIBAHUSAMH W (JIaroB IpepbIBaHUH, a
TaKXKe NPUHLUIB TaKTUPOBaHUS MUKPOKOHTpOJIEpa U
3aJJaHMs YaCTOT TAaKTUPOBAHMUSL.

TEXHUYECKUH OTYET T10
n1a00paTOpPHBIM
pabotam

10.

11,

[lepenava nanHbIX U
yAan€HHOE yIpaBieHUE
UQpOBBIX cUCTEM
MEXIy cob6oit o
CTaHAapTHBIM
uHrepdeiicam

N3yuyenne compsizkeHuss MUKpokoHTpoJuiepa ¢ JKKU u
BBIBOJI CHMBOJIbHOH WH(popManuu. [Ipu BeITOTHEHUU
JAHHOI pabOTHI CTYHEHTHI M3y4aT yCTPOICTBO pabOTHI U
obMeH JmaHHBIMH ¢ 16-cumBoabHBIM JKKHM, ero
WHUIHAAIA3ANNIO, BRIBOJI CHMBOJIOB Ha DKpaH.

TEXHUYECKUH OTYET IO
71a00paTOPHBIM
pabotam

Hcnoab3oBaHue uHTepdeiica USART
MHKPOKOHTpPOJIEpa [JIsl NpHeMa/mepefadyn JaHHBIX.
[Ipy BBHIMONHEHWH JAaHHOW pPabOTBI CTYICHTHI H3ydar
ctpyktypy uHTepdeiica USART mukpokoHTposuiepa,
Ha3HaueHHEe  (DYHKIHMOHAIBHBIX  OJIOKOB,  MPHHIUI
npueMa/nepenadn  gaHHelx 1o uHTepdeiicy USART,
HACTPOWKY CKOpOCTH IpuemMa/mepenauu, ¢popmara Kajapa,
(yHKIMH perucTpos, comnpspkenue uHTepdeiica USART
MHUKpPOKOHTpoJutepa ¢ unTepdericom RS-232 xomnbiorepa,
pasbepyT mpHMepsl TNPOrpaMM MO IpHeMy/mepenade
nmaHHbIX 1o nHTepdericy USART.

TEXHUYECKUI OTYET 110
nabopaTOpHBIM
paboTtam

Ynpasaenue IINHHAIbHBIM
MOAKJIIOYEeHHBIM K MHKPOKOHTPOJLIEPY.
[lpn BBIMONHEHWHM JAaHHOH pPabOTHI CTYICHTHl H3ydar
NPUHOUN pabOThl HIArOBOTO JBUTATEJsl, YCJIOBHS €ro
pasroHa, pa30OepyT HMpUMEpHl MPOrpaMM MO YIPABICHHUIO
IIarOBBIM  JBUTATeNeM,  MO3BOJIOMUX  YNPaBIATh
CKOPOCTBIO BpalllCHHUSI.

ABHUIaTeJIeM,

TEXHUUYECKUH OTUET 110
nabopaTOpPHBIM
pabotam

IIporpamMmmublii oTKJIMK B cpege HiAsm.

IIpu BBINOTHEHWH IaHHOW paOOTHl CTYACHTHI OCBOSIT
nporpammHyto cpeny HiAsm, crpykrypy uHTepdeiica
USART MUKPOKOHTpPOJLIEPA, Ha3HAa4YeHUE
(yHKIMOHAJIBHBIX OJIOKOB, NMPUHLMI MpHema / mnepeaadu
JTAHHBIX TI0 TpepbiBanmto ¢ nHTepderica USART, pazdepyt
npuMepsl mporpamm B cpene HiAsm s ynpaBieHus
nepeaadei / mpueMoM KoMaH Mo uHTepdeiicy RS-232.

TEXHUYECKUI OTUET 1O
1a00paTOPHBIM
pabotam

12.

[epenaua u npuem
naHaeix 1o Ethernet
uHTEepdEicy

Peanuzaumsa mnporokosoB ARP, ICMP, IP
MHKPOKOHTpOJLIepe.

[lpyn BBIMONHEHMM JAaHHOH pPabOTHI CTYIEHTHl H3y4ar
CTPYKTYpPY ¥ TPHHIOMII paboTel MHTepdeiica Ha OCHOBE
MHUKpocxembl — apaiiBepa MAC ypoBHS, €ro perucrTpsl,
0COOEHHOCTH YTECHHMS/3aINCH PU3HIECKUX PETUCTPOB, SPI
natepdeiic u SPI xomaHAbl (YTEHHE/3aNIMCh PETHCTPOB,
Oydepa, ycTaHOBKA/CHATHE OWUT O Macke, MATKHIA cOpoc)
JUIA  YIpaBICHUS, CONPSIKCHWE MHKPOKOHTpoOJUIepa U
uHTepgeiica mMukpocxembl — npaiiBepa MAC ypoBHS,
moaens OSI, mporokomsr ARP, ICMP, IP, pa3bepyr
IporpaMMsl i peanusanuu nporokonos ARP, ICMP, IP
Ha IJare.

Ha

TEXHUYECKHUIT OTUET 110
71a00paTOPHBIM
pabotam

13.

Pazpabotka n
HCCIIeI0BaHNE
XapaKTEPUCTHK
HEIMHEUHBIX
YETHIPEXTIOITIOCHUKOB

HccaenoBanue ¢a3oBoro gerekropa.

Uzyuaetcss pabora anHanmoroporo (ha3oBOro IeTeKTopa U
9acTOTHO-(A30BOTO JIETCKTOPA MPU M3MEPCHHU Pa3HOCTHU
(a3 JByX TmepecTpanBaeMBIX TEHEpaTopoB. Tak ke
CTYJIEHTBl HM3YYal0T BO3MOXHOCTh 3amycka DAITY-

TEXHUYECKUIT OTUET 110
71a00paTOPHBIM
paboram




CBU u renepaTopoB
CBUY curnanos

CHHTE3aTOpa Ha OCHOBE MHKPOCXEM IOJ YIpPaBICHUEM
MHKPOKOHTpOJLIEPA.

[psimoit nudposoit

IIpsamoii mudposoii cuHTe3
Ha ocHoBe DDS ympaBnseMoii MHKPOKOHTPOJUIEPOM
UcclleflyeTcsl IOCTPOCHHE YIPABIAEMOI0 CHHTE3aTOpa

TEXHUYECKUH OTYET I10
71a00paTOPHBIM

Ilepenaya u npuem
naHHbIX 1o Ethernet

14, cutires (DDS) 4acTOT (BBIXOAHOW CHIHAIl MPOBEPSETCS HA  CHEKTP|paGoTam
aHanmm3aTtope). [IporpamMmmHbIM KozoMm mpu momormm DDS
peamuzyercst UM, a 3atem u FM.
HpuHounbI NMpPOrpaMMHUPOBAHHA ARM . .
MHKpokoHTpo/iepa B cpene Keil pVision. M3yuarorcs|TCXHIICCKHII OTUCT 1O
15. OCHOBHbIe (hyHKIMOHATBHBIE HIEMEHTBI HHTErpHpoBaHHoii |TA00PATOPHBIM
Beenenme B paboty ¢ | cpe iy paspaGorkn keil pVision Ha npumepe neciegosanus paboram
|| APM apxutekTypoi Ha |, neyenrapHpix (ysKimii BBOga/BHBOLA.
TIPUMEPE AIMIAPATHO™  Ipyec reyoBanne CHCTEMHOIO TaiiMepa U AacCHEKThI . .
TpOrpaMMHOro CHCTeMBI PepbIBAHMI MHKPOKOHTpo.LIepa. W3yuaercs| CXHAICCKIH OTHET 110
16. KOMILIeKca. paboTa CcHUCTEMHOro TaiiMepa ¥ TPUHIUIBI PaOOTHI 11a60paTOpHBIM
WnrerpupoBantas Cpesia |y crenpy NpepbIBaHUi Ha MPUMepe 0OPaTHOrO OTKIIMKA IO paboram
pa3pabotku must APM xrorke. ARM -spo.
Tiporeccopos IIpuém u nepexaya naHubix mo cpeactBoM USART |rexupueckuii oTuéT mo
17 Wsyuaercs WCMONBb30BaHUE OOMEHa NaHHBIMU  Y€PE3|1aGopaTOPHBIM
! MOZYJIb puEéMo-nepeaTynKa UART MEXIY |paboTam
ycrpoticteamu. ARM -sapo.
CxemortexHudeckne |BbIcokockopocTHas omudposka MOTOKOBOI'0
ACTICKTHI COTIPSDKEHUST |aHAJOTOBOT0  CHIHaja.  V3ydaercss  BO3MOXKHOCTB
TUPPOBHIX U MuKpokoHTposuiepa Ha ARM sape ¢ BosmoxkHOCTRIO DSP,
AHAJIOTOBBIX YCTPOMCTB. |OIM(POBHIBATG  AHATOTOBBIE CHTHAJIBI C  [TOMOIIBIO
Baenenue B paboty ¢ [BctpoeHHBIX ALIIL. N ..
APM apxurexrypoii Ha TEXHUYIECKUI OTUET 110
18| mnpumepe anmaparHo- 1abopaTopHsIM
pabotam
MPOrpaMMHOTO
KOMILIEKCA.
WuTerpupoBanHas cpena
paspabotku 1yis APM
IIPOLIECCOPOB
IMpsmoii nudpoBoil | BbICOKOCKOPOCTHAS reHepanus MOTOKOBOI0
cuntes (DDS). aHAJIOroBOoro curuHaja. l3ydaercs  BO3MOXKHOCTH
CxemoTexHu4Yeckne |MUKpokoHTpoiuiepa Ha ARM sape ¢ Bo3moxkHOCThIO DSP,
ACIIEKTHI COMPSDKEHUST |CUHTE3UPOBaTh  AHAJIOTOBBIE CUTHAJIBI C  [OMOIIBIO
TUPPOBBIX U BcTpoeHHbIX LIATL.
aHAJIOTOBBIX YCTPOMCTB.
TEXHUYECKHUil OTUET 110
19| Beenenue B padory ¢ 11a6OPATOPHBIM
APM apxutekTypoil Ha paboram
IIpUMepe amnnapaTHo-
HPOrpaMMHOTO
KOMIUIEKCA.
WHTterpupoBanHas cpeaa
paspabotku it APM
IIPOLIECCOPOB
Beenenue B paboty ¢ |Mcnosib3oBaHne  yIAJAEHHOT0  yHpaBJIeHHs  4epe3
APM apxutektypoii Ha |Ethernet Opranmsainusi yaan€éHHOro IOCTyna K AaHHBIM
npuMepe anmapatHo- [depe3 Ethernet unTepdeiic Ha ocHOBe MHKpOCXeMBI —
IIPOrPaMMHOIO npaiisepa MAC ypoBus. s MukpoxoHtpoiuiepa ¢ ARM TeXHIICCKI OTIET 10
KOMILIEKCA. SAPOM.
20 VurerpupoBanHas cpena 1a00paTopHpIM
pabotam
paspabotku 111 APM
MPOLIECCOPOB.




unrepgeiicy

CocraBiienue nporpamMm Ha SI3bIKE€ alllIapaTHOIr o0

ArmapaTHoe nporpaMMupoBanns. [Ipy BeIMOTHEHUN TaHHON pabOTHI
NpOrpaMMHpOBaHne Kak |CTYACHTBI U3ydaloT B CPELC Quartus I nanucanue TEXHUUYECKUH OTUET MO
21 cpeacTBo OblcTpoii  [Iporpamm ays F PGA Cyclone IV Ha s3bIKe anmapaTtHOro nabopaTOpHBIM
| 1udpoBoii 06paboTky  |IPOrPaMMUPOBAHHS VHDL c¢ ¢opmupoBanuem Kak paboTam

AHAJIOTOBBIX CUTHAJIOB |CUTHAJIOB YIIPABJICHUA, TaK U IIPUEMOM U Hepeﬂa'{ef/'l
JTaHHBIX C UCITIOJIb30BAHUEM CTPYKTYPhI KOHCYHBIX

aBTOMAaTOB
H3yyeHune aJropuTMoB 00padoTKH JaHHBIX.
CrnenuanbHbie N ..
WaTepnonsnuns BEIOOPOK TOTHHOMOM DpPMHUTA IO TeXHUYCCKHI OTYET TIO
aIropUTMBI M3MEPEHHBIM 3HAYCHISIM U IPOU3BOHBIX (DYHKITUH B 1a6opaTOPHBIM
22! npeoGpasoBaHus n
TOUYKax n3MepeHus. UHTepnoasnus KyOnaeckum pabotam

06paboTKI CHTHANOB. | 1ainom 110 Ha0Oopy ToueK PyHKINHU. DKCTPANOISAIHs

¢ynkiu meronom bépra. PasnoxeHnue curHasna B CriekTp.

Pa3pabotka u

ucciaeaosatne Hccaenosanne paborsl CBY cvecuredeii. o
XapaKTepuHCTHK Uccnenosanne cMemenus curaaina BHU3 Ha CBY TEXHUICCKUM OTICT IT0
23. HCJIMHCHHBIX CMecHTeNe, IPY NOMOIIM BEKTOPHOI'O aHAIU3aTOpa LiEneH. 11a00paTOpHBIM
HCTBIPEXTOMOCHUKOB  \pycyer y cuHTE3 COOCTBEHHOTO CMECHTES HA 3ajaHHbIE  |P abotam
CBY 11 reHepatopoB | yo 1 orpr
CBUY curnanos
ArnmapaTHoe
NPOrpaMMHUPOBAHUE KaK TEXHUYECKHUM OTYET 1O
o4  cpencTBo OBICTPOi Pacuer u peammszanus anmropurma KX ¢punbTpoB Ha 71260pPaTOPHBIM
HI/I(I)pOBOI\/’I O6pa6OTKI/I I[JIAC nis 3aJaHHbIX 4aCTOT. pa60TaM

aHaJIOTOBBIX CUT'HAJIOB

[TpoBenenue 3aHATHI JTa0OPATOPHOTO MPAKTHKYMa MPEIyCMOTPEHO YacTHYHO B
«KOMITBIOTEPHOM KJIACCE CTCIUATBHBIX TUCIUTUTHHY (ayautopus 205¢) (¢ UCITOIb30BaHUEM
MIKROE-456, BIGAVR6 Development System, IlonmHodyHKIMOHaNBHAS OTJIAL0OYHAS
miara it m3ydenus MK Atmel AVR, STM32F407G-DISC1, STM32F4DIS-BB,
STM32F4 Discovery Base Bo, PL2303 USB UART Board, SN65HVD230 CAN Board)
OnucaHus TEOpUH, METOJUYCCKHUE YKA3aHUS W 3aJIaHUS IO BBITOJIHCHUIO JJaOOPaTOPHBIX
paboT pacronaraloTcsi B DJIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTEIbHON  cpeje
MonynsHoro  Jlunamudeckoro OOyuenus KyOol'Y mo anpecy B MHTepHer
http://moodle.kubsu.ru.

2.3.4 IlpumepHasi TeMaTHKAa KYPCOBBIX padoT (IPOEKTOB).

CornacHo yuyeOHOMY IJIaHY KYpPCOBBIE paOOThI (MPOEKTHI) IO TAHHOM TUCIUIUIMHE
HE TIPEAYyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 OOeceYeHusl AJIs1 CAMOCTOATEIbHOH padoThl
00y4aromUXCcH M0 JUCUMUILIIMHE (MOTYJII0)

HepequL y‘l€6HO'MeTO)II/I‘IeCKOFO obecrieueHus JUCIHUILINHBI I10

Ne Bung CPC N
BBIITOJTHEHHUIO CAMOCTOSTEIIEHOW PabOTHI
1 |[Ipopabotka y4eOHOTO 1. MeTtoanveckue yKa3aHuUs 0 OPTaHU3aIUU CAMOCTOSTEIBHON paboThI
(TeopeTmyecKoro CTYACHTOB, YTBEPKACHHBIC Kad)ePOoil ONMTOAIECKTPOHHUKH, IPOTOKOI No 6

Marepuana), moarotoBka kot «01» mapta 2017r.

TeKymer u mpoMexyrounoit |2. HoBoxwos, O. I1. DnekTpoHuka 1 cxeMoTexHHKa B 2 4. YacTtp 2 :
aTTecTanuu (3a4€Ty, TecTaM H|ydeOHHK A akafgemudeckoro OakamaBpuata / O. I1. HoBoxwumoB. — M. :
BOIIpOCaM) WznarensctBo FOpaiit, 2018. — 421 ¢. — (Cepus : bakanasp.
Axanemudeckuii kypc). — ISBN 978-5-534-03515-5. — Pexwum gocTyna @

10


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

www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
I'pudp YMO BO

3. Caxnesn, A. M. Lludpossie ycTporicTBa 1 MUKPOIPOIIECCOPHI : yIeOHOE
mocobue s akagemMudeckoro OakamaBpuara / A. M. CaxkaeB. — 2-€ u3f.,
nepepad. u gon. — M. : M3matensctBo FOpaiit, 2018. — 139 ¢. — (Cepmus :
Bakamasp. Axanemmaeckuii kypc). — ISBN 978-5-534-04946-6. — Pexxum
nocrymna : www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

4.0roponuukos, . H. MukpomnporieccopHasi TCXHUKA: BBEJICHUE B cortex-m3
: yuebHoe mocodue st By3o / Y. H. Oropomankos. — M. : 3naTenbcTBO
IOpaiir, 2017. — 116 ¢. — (Cepus : Yuauepcutetsl Poccun). — ISBN 978-
5-534-02380-0. — Pexwum moctyma : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DAD10

2 |TloaroroBka K mpakTHdeckuM |1. MeToandeckne yKa3aHus 10 OPTaHU3aIHN CAMOCTOSITEIIHFHON paboTh
3aHATHSIM CTYACHTOB, yTBEPKACHHBIC KadeApoil ONMTOAIEKTPOHHUKH, IPOTOKOI No 6

ot «01» maprta 2017r.

2. Metoandeckne peKOMEHIAINY, ONMCAHUS U 33JaHUs K TPOBEICHUIO
J1a00PaTOPHBIX PabOT pa3MEICHBI B 3JICKTPOHHOM HHPOPMAITUOHHO-
obpasoBaTenbHO# cpene MoaynsHoro Jlunamuyeckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

3. Oropoauukos, V. H. MukpompoiieccopHas TeXHUKa: BBEJICHHUE B cortex-m3
: yueOHOE mocobue mst By30B / . H. OropomankoB. — M. : UzmatenscTBo
IOpaiir, 2017. — 116 ¢. — (Cepus : Yausepcuretsl Poccun). — ISBN 978-
5-534-02380-0. — Pexxum moctyma : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3EQAC40DAD10

3 HOZ[FOTOBKaKBBIHOJ'IHeHI/IIO 1. MGTOI[I/I‘ICCKI/IG YKa3aHusg 0O OpraHu3alnuun CaMOCTOSITSIILHON pa6OTBI

J1a60paTOpHBIX PadoT. CTYIEHTOB, yTBEp)KIEHHblE KadeOpoil ONTOAIEKTPOHUKM, NPOTOKOoN Ne 6

Odopmienne TEXHHYECKOTO |oT «01» MapTa 2017T.

or4€ra 110 1ab0pPaTOPHEIM 2. MuxkpornporneccopHas TEXHHKAa B ONTHYECKUX TEJIEKOMMYHHKAIIMOHHBIX

paboTam. cucremax: JnabopaTtopHblid npakTukyM. / [Lmoturua M.II., A.C. JleBueHko,
H.A. 2014

3. Meroanueckre pEeKOMEHJIAIMHU, ONMUCAHUS W 3aJaHusl K IPOBEICHUIO
nmabopaTOpHBIX paboT MuUKpoIporeccopHas TeXHHKAa B CHCTEMaX CBS3U :
nabopatopubiii npaktukym / A. C. Jlepuenko, K. C. Koporkos, H. A.
SkoBenko, A. A. babenko; Ky6I'Y. - Kpacnonap, 2018. - 194 c.

4. 3enkoB, A. B. UucneHHble METOBI : yaeOHOE TTOCOOME TS TPUKIIATHOTO
OakanaBpuata / A. B. 3erkoB. — M. : U3garensctBo HOpaiit, 2018. — 122 c.
— (Cepus : bakanasp. [puknaauoit kypc). — ISBN 978-5-534-02322-0. —
Pexum gocryma @ www.biblio-online.ru/book/2CBD97B2-F5FC-4B54-
B3EC-228DA59DA4AS5.

5. BaaytoB, O. C. DnextpoHuka. MaTemaTudeckue OCHOBBI 00pabOTKH
CHTHAJIOB : y4eOHUK M MIPAKTUKYM JUI akajeMudeckoro 6axanaspuata / O. C.
BagyroB. — M. : UspatensctBo IOpaiit, 2018. — 307 c¢. — (Cepus :
VYuusepcuretsl Poccun). — ISBN 978-5-9916-6551-3. — Pexxum nocryma :
www.biblio-online.ru/book/5937FB28-F4BA-452C-BFB9-AD054829C336.

Y4eOHO-METOIMYEeCKUE MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOYYAIONIMXCS W3
YHUCIIa MHBAJIUIAOB M JIUI] C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3710poBbst (OB3) mpenocraBnsroTcs
B (hopMax, aJaliTUPOBAHHBIX K OTPAHUYCHHUSM UX 3J0POBbS U BOCIIPUSATHUS HHDOPMAITUH:

JIJIsL I ¢ HApYIICHUSIMH 3PEHUS:

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JIist JTUI ¢ HApYIISHUSIMH CITyXa!

— B IIeYaTHOM (opme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

J1J1s1 T ¢ HApyIIEHUSIMHA OTIOPHO-IIBUTATEIBHOTO armapara:

— B mieyaTHoM hopme,
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— B hopMe IEKTPOHHOTO IOKYMEHTA,

— B (hopme ayauodaiina.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETU3HPOBAH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOydJaronuxcs.

3. OOpa3oBaTe/bHbICe TEXHOJIOIMH, NPHMEHsEeMble NPH OCBOCHHH JUCHHUIIHHBI
(Mmomyuis)

ITpy u3yyeHnn TUCUMIUIMHBI IPOBOJATCS CIEAYIOIINE BUJIbl YUEOHBIX 3aHATHH U paboT:
JICKIMH, TPAKTHYECKUE 3aHATHS, JOMAIIHHUE 3aJaHHs, TECTUPOBAHME, 3alIUTa JAOOPAaTOPHBIX
paboT, KOHCYJbTallUM C IMpenojaBaTeleM, CaMOCTOATENIbHAas paboTa CTYIEHTOB (M3ydeHue
TEOPETUYECKOI0 MaTepuana, IOArOTOBKA K NPAaKTMUYECKUMU 3aHATHSAM, IOJAIOTOBKA K
7a00paTOPHBIM 3aHSATHSAM, BBIIOJHEHHME JOMAIIHUX 3aJaHHi, MOJArOTOBKA K TECTHPOBAHHIO,
3a4eTy U K3aMEHY).

Jlig ipoBeicHNsI 4acTU JIEKLIMOHHBIX 3aHATUIN UCIIOJIb3YIOTCS MYJIbTUMEINNHBIE CPEICTBA
BOCIIPOM3BEICHHS aKTUBHOT'O COAECPKUMOTO (3aHATHSI B MHTEPAKTHBHOH (popMe), TO3BOJISIOIIETO
CTYAEHTY BOCIPUHUMATh OCOOCHHOCTH U3y4yaeMOM JTUCIUILIMHBI, UTPAIOIINe PEIAOLIYI0 POJib B
NOHMMAaHUH ¥ BOCHPUATHH, a TaK ke B (POPMUPOBAHUU NPOPECCHOHATBHBIX KoMmreTeHmid. [1o
psaAy TeM IUCLMIUIMHBL JIEKIMH INPOXOAUT B KiaccudeckoM cruie. CTylneHTy B pexume
CaMOCTOSITENIbHOW pabOThl PEKOMEHYETCsl M3y4YeHUE KOPOTKOMETPAXKHBIX BUACOPPArMEHTHI 110
M3Yy4aEeMBIM BOIIPOCAM.

[Tpu npoBeneHNnN NPAKTUUECKUX 3aHATUN MOYKET MCIOIb30BaThCs 10CKA, /ISl PACYETOB U
aHaJIM3a JaHHBIX MOIYT IIPUMEHATHCA  JOINOJIHUTEIbHBIE  CIPABOYHBIE  MaTEpUAIbI.
[TpenBapuTenbHO U3ydas pEKOMEHIOBaHHYIO JINTEPATYpPY CTYACHTHI TOTOBSITCS K IPAKTUYECKOMY
3aHATUIO - QHAJIM3UPYIOT TPEAJIOKEHHbIE B y4yeOHUKE MpUMepbl peleHus 3aaad. Ha
IIPAKTUYECKUX 3aHATUAX ydyeOHas rpymma AeIuTcs Ha moArpymnmsl no 3-4 yenoeka. Kaxmoi
NOJArPYINIE BBIJAIOTCA CBOM MCXOAHBIX JAaHHBIE K PacCMaTpUBacMbIM Ha 3aHATHM 3aJadaM.
Pemenne 3anaun rpynna opopMisieT Ha JOCKe M MyOauM4HO 3amuiaet. [Ipy BOZHUKHOBEHUU
TPYAHOCTEHN MpENnoJaBaTellb IOMOTaeT IpyNaM B JOCTHKEHUH IOJOKUTEIBHOIO pe3ynbrara. B
X0J1€ TPOBEPKU MPOMEKYTOUHBIX PE3Y/IbTATOB, TOMCKA U UCIIPABIICHUS OIIMOOK, OCYIIECTBIISETCS
MHTEPAaKTUBHOE B3aUMOJEHCTBHE BCEX YUACTHUKOB 3aHATHS.

[Tpu mpoBeneHWU J1aOOPAaTOPHBIX pabOT MOATPYyMIa pa3doWBaeTCsl Ha KOMAaHIBI MO 2-3
yenoBeka. Kaxaoi KomaHIe BbIJA€TCA 3aJaHHE Ha BBINOJIHEHUE JIaOOpaTOPHOM pabOThI
(oTnHMyaeTcsl XapaKTEpUCTUKAMH 3JIEMEHTOB IOJYNPOBOJHUKOBBIX MpHOOPOB). CTynEHTHI
CaMOCTOSITENIbHO paclpesessiioT O0s3aHHOCTM M IMPUCTYMAIOT K BHINOJIHEHUIO 3aJaHMs,
B3aMMOJICHCTBYS Mexay coOoil. IlpenonaBarenb KOHTPOJIMPYET XOJ BBIIOJHEHUS pPabOThI
KaX/10i Tpynmoi, mpoBepsieT MpaBUIBLHOCTh COOPKH 3JIEKTPHUECKUX CXEM U MOJKIFOYEHUS
U3MEPUTENIbHBIX MNPUOOPOB. YTOYHSS XOJ pabOThl, €CIU CTYAEHTHl YTO-TO BBIMOJHSIOT HE
IIPAaBWJIBHO, IPENOJABaTENb IIOMOTAaeT MM IIPEOJOJIETh CIIOKHBIE MOMEHTBI U IPOBEPSIET
JIOCTOBEPHOCTh ~ IOJYYEHHBIX OKCIEPUMEHTaJbHBIX pe3ynbraroB. Ilocme odopmienus
TEXHUUYECKOTO OTYETAa KOMaH/bl OTBEYAIOT HA TEOPETUUECKHE KOHTPOJIBHBIE U TOMOJIHUTEIbHBIE
BOIIPOCHI ¥ 3alTUIIAIOT J1a00paTOpHYIO padoTy.

ITo n3yyaemoli AMCUMIUIMHE CTYAEHTAaM IPEJOCTABISAETCS BO3MOYKHOCTB IOJIB30BAThHCS
yu4eOHO-METOIMYECKUMHU MaTepuajaMi U PEKOMEHJALUsSMU pPa3MEIIEHHbIMA B 3JEKTPOHHOM
UH(POPMAIIMOHHO-00pa3oBaTenbHOM cpenie MoaynbHoro unamuueckoro O0yuenus Kyol'y.

Koncynpranum npoBoasTcs pa3 B IB€ HEJIEH AJIs pa3bsiCHEHUS MPOOJIEMHBIX MOMEHTOB
IIPY CaMOCTOSTEIBHOM U3Y4YE€HUHU BONPOCOB U3Y4aeMOM JUCLUIIINHBI.

Takum 06pa3oM, OCHOBHBIMM 00pa30BaTe/ibHbIMH TeXHOJIOTHSIMH, MCIOJIb3yeMbIMH B
y4eOHOM mpouecce SIBJASIOTCA: WHTEPAKTUBHAA JIEKIUS C MYJbTUMEAUMHON CHCTEMON U
aKTUBHBIM BOBJIEYEHHEM CTYJEHTOB B Yy4eOHBIH mpolecc; OOCYXJIEHUE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB M MPOOJEM M € MOCIEAYIOUUM pa3dopoM 3THX BOIPOCOB Ha
NPAaKTUYECKUX 3aHATHSX; J1a0OpaToOpHble 3aHATHS — paboTa CTYIEHTOB B MallbIX IpyNIax B
pEXKMMaxX B3aUMOAEHUCTBUS «IIPENOAABATENL — CTYACHT», «CTYIAEHT — MPENOIaBaTeNby, «CTYIEHT —
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cryaeHT». [Ipu mpoBeneHnH MPaKTUYECKUX M JIA0OpaTOPHBIX YUEOHBIX 3aHATHHA MPETyCMOTPEHO
paszBuTHE Yy OOYy4YarOIMXCs HAaBBIKOB KOMAaHIHOW pabOThHI, MEXJIMYHOCTHOM KOMMYHHKAIIUH,
NPUHATHA PEIICHUH U TUACPCKUX KauyeCTB.

Jns ui; ¢ OrpaHUYeHHBIMHA BO3MOXKHOCTSIMH 3JI0OPOBBSI IPEAYCMOTPEHA OpraHM3aIlus
KOHCYJIBTAIMI C UCIIOJIb30BAHUEM JICKTPOHHOU 1mouThl i Microsoft Teams.

[lpn w3ydeHMM JAWUCHMIUIMHBL MOTYT TPUMEHSATCS HEKOTOPHIE aCIEKThl MOIEIH
«epeBEPHYTOr0 OOyUEHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTrO
KJacca WM BHPTYaJbHOTO NEPEeBEPHYTOrO Kiacca: UCTAaHIMOHHBIE 00pa3oBaTeNbHbBIC
TEXHOJIOTUH (DIEKTPOHHOE O0y4deHHe) B (opMe CMENIAaHHOTO OOY4YEeHHS, OCHOBAaHHOTO Ha
COYETAaHWU OYHOTO OOy4YeHHS W OOYYEHHsS KOMIIBIOTEPHBIMH CPEICTBAMH, BKIOYAIOIINMHU
HEKOTOpBIE aCMEKTHl B (hopMaTe NUCTAaHUMOHHOrO o0ydenus B coorBercTBUu ¢ ®PI'OC BO. B
YCIIOBUSX Pa3BUTHS JIEKTPOHHOM MH(OPMALMOHHO-00pa30BaTENbHOI Cpeibl By3a B KayeCTBE
ympaBieHus: 00ydeHneM BeiOpana miatdopma Moodle, ogHako, COBMECTHO C HEH I CO3/1aHus
U MyOJIMKalM¥ KOHTEHTa W YYEOHBIX OOBEKTOB HCIOJIB3YIOTCS: CIyKOa BHIEO TPAHCISALUH
Microsoft Stream 1 HHCTpYMEHT 11 KOMMYHHKAIMH U 00paTHOH cBsi3u Microsoft Teams.

4. OueHoYHbIE CPeACTBA JJIsl TeKyLIero KOHTPOJSI YCIeBaeMOCTH U MPOMEeKYTOYHOI
arrecTauuu

OHGHO‘-IHI)IG cpeacrtBa MnpeaHasHAuCHbI JII KOHTPOJA MW OLCHKU 06pa30BaTeJII)HI)IX
,I[OCTI/I)KCHI/Iﬁ 06y11a10u1nxc;1, OCBOMBILIUX IIPpOTpaMMy y‘Ie6H0ﬁ AUCHUITIIMHBI ((TGOpI/IH 1 MCTObI
IMPOCKTUPOBAHUA III/I(l)pOBI)IX 1 aHAJIOTOBBIX CHCTEM).

OIIGHO‘-IHI)IG CpCACTBA BKJIKOYACT KOHTPOJIBHBIC MAaTCpHUajIbl IJId NPOBCACHHA TEKYLIEIO
KOHTpOJIAA B (bopMe TCCTOBBIX 33.IlaHI/II\/'I, OIIMCaHHuA na6opaT0pHHx pa60T U KOHTPOJIBHBIC
BOITPOCHI 1O HUM U l'lpOMC?KyTO‘-IHOﬁ aTrrecranmm B @)opMe BOITPOCOB 3aJIaHN# I IMOATOTOBKH
K 3a4CTy U BOIIPOCOB U 3a4a4 K DK3aMCHY.

CprKTypa OLICHOYHBIX CPEACTB AJIA TeKleIeﬁ Hu HpOMe)l(yTO‘IHOﬁ aTTreCTallum

Kon HammeHOBaHME OIEHOYHOTO CPENICTBA
Ne| HameHnoBaHu
o . WHINKA PesynbraTel 00y4ueHus [IpomexxyTrouHa
TOpa Texkywmuil KOHTPOJIb sl aTTECTALMS
1§ pasznena p yi ™ 1
3HaTh: [lepedeHb HOPMATHBHBIX JOKYMEHTOB Tecr Ha 3auerTe;
1 CTICIUATN3NPOBAHHBIX TEPMHHOB B 00J1aCTH
n3ydaeMoi TUCIUIIIHHEL. OCHOBHBIE TIPHEMBI Bomnpocs! Ha
00paboTKH U IpeACTaBICHNUS JK3aMEHE;
9KCIEPUMEHTANBHBIX TaHHBIX. MeTobI
MOJIEITMPOBAHUS B 00TaCTH H3y9aeMBIX
CTPOMCTB U CXEM.
Bsenenue B yerp
CThOlcTEO yMeTh: OnpenensTs XapaKTepUCTHKY,
yerp 00J1acTh IPUMEHCHHS U Ha3HAYCHUS
MUKPOKOHTPO . Tecr
OIIK4, |3/1eKTpOHHBIX YCTPOMCTB UCTIONIB3YIOIIUXCA
JUIEPOB, 13 (pemenue 3amau)

KOMITITSITOPO IIK-1 |ams MOHTaXa B JIEKTPHYCCKUE LETTH O TP (1-7)
B U Cpe/ICTB TEXHUYECKOMY OTMCAaHUIO HA HUX.
paspaGoTK., AHaJ‘II/i3I/Ip0BaTI) XapaKTEPUCTUKU U3y4aeMBbIX
YCTPOMCTB, UCKATh AaHAJIOTH IEKTPOHHBIX
KOMITOHEHTOB CUCTEMATH3UPYs TPEOOBAHHUS
10 TMana3oHy MPUMEHSIEMbBIX MapaMeTpOB.
OOBSICHATH YCTPOWCTBO M3ydaeMbIX
puOOPOB, X MPUHLINT JIEHCTBHS,
Ha3HAYEHHUE IIEMEHTOB CTPYKTYPHI 1 X
BJIMSIHUE HA DJIEKTPUYECKUE TTapaMeTpbl U
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YaCTOTHBIE CBONCTBA, NOIb30BATHCS
CIIPaBOYHBIMH 3KCILTYyaTallHOHHBIMHA
rapaMeTpamMu IpHOOPOB, ONPEACTIATh
HEOOXOANMBIE KOMIIOHEHTHI [0 TPEIEIIbHBIM
napaMeTpam paboThI B CXeMax. Y MeTh
COCTaBJIATH 3a8BKY Ha H3ydacMble
KOMITOHCHTHI.

BJaJeTh. HaBbikamu pacyéTa HOMHHAJIOB
YCTPOMCTB JUI CONPSDKEHMUS], YIIPaBICHUs U
obecrieyeHu s KCIUTyaTallMOHHBIX TIPEJIEIIOB
3JIEMEHTAPHBIX YCTPOICTB B ANEKTPUUECKUX
nernsix. HaBbikamu coctaBieHust 0OT4ETOB O
MIPOBEAEHHBIX UCCIIEAOBAHUH TP IOMOIIHI
CHHTE3UPOBAHHBIX YCTPOWCTB U COCTaBICHUS
ONMCaHUs Ha CaMO YCTPOWCTBO.

3HaTh: [lepedyeHb HOPMAaTHBHBIX TOKYMEHTOB
U CHELHANTN3NPOBAHHBIX TEPMUHOB B 00J1aCTH
n3y4aeMol TUCHHIUTHHBI. OCHOBHBIC TIPHEMBI
00pabOTKH ¥ MPeCTaBICHUS
9KCIICPUMEHTAIBHBIX TaHHBIX

yMeTh: OnpenensTs XapakTepHCTHKY,
00J1acTh MPUMEHEHHsI U Ha3HAYCHUS
AJIEKTPOHHBIX YCTPOHCTB MCIOIb3YIOIUXCSI
JUISL MOHTaKa B DJICKTPHYECKHE LICITH 110

Tect Ha 3auere;

Bomnpocs! Ha
9K3aMEHE;

E;Ifjiiqi TEXHUYECKOMY OIHCAaHUIO Ha HUX.
yranéaHoe AHaJ'II/ESI/IpOBaTL XapaKTEPUCTUKN M3y4aeMbIX
yIpaBTeHEe YCTPOMCTB, NCKAaTh aHAJIOTH AJICKTPOHHBIX Teer
i OIIK4, |KOMIIOHCHTOB CUCTEMAaTH3UPYs TpeOOBaHU 113 (pemenne sazag)
CHOTEM MEXITY [IK-1 |mo anama3oHy MPUMEHSAEMBIX TApaMETPOB. JIP (8-11)
coboii 1o OOpabaTsIBaTh SKCIIEPUMEHTAIBHBIC TaHHBIC
TIPY TIOMOIIY MPUKIIAJHBIX IPOTPaMM U
;;i}éﬂpﬁ:;:;x HETOCPE/ICTBEHHO Ha MHKPOKOHTPOJIEpax
BJaJeTh. HaBbikamu pacyéTa HOMHHAJIOB
YCTPOHCTB JI CONPSDKEHHUS, YIIPABICHUS U
o0ecredeHNs KCIUTyaTallHOHHBIX TPEIETIOB
3JIEMEHTAPHBIX YCTPOICTB B ANEKTPUIECKUX
nensx. HaBeikamu pa3paboTKH 3IeMeHTapHbIX
YCTPOWCTB IpueMa 00paboTKH M Iepeaadn
U(POBBIX MOTOKOB JAHHBIX O IPOTOKOJIAM:
USART, SPI, 12C, Ethernet, ARP, ICMP, IP,
UDP, TCP...
3HaTh: [lepeyeHb HOPMATHBHBIX JOKYMEHTOB Tecr Ha 3auere;
U CIICIMAIN3UPOBAHHBIX TEPMUHOB B 00J1aCTH
U3y4aeMOH IUCUUIUIMHBIL. Bompocs! Ha
yMeTh: OnpenensTs XapaKTepHCTHKY, 9K3aMEHE;
00J1acTh IPIMEHEHHS U Ha3HAYCHUS
3IEKTPOHHBIX YCTPOICTB UCTIONB3YIOMIUXCS
JUT MOHTaXKa B 3JICKTPUUECKHUE IIETH T10
TEXHUYECKOMY OIHMCAHUIO Ha HUX.
Mepesaua i AHaJ‘II{3I/Ip0BaTb XapaKTEPUCTUKH U3y4aeMbIX
HpHeM YCTPOMCTB, UCKATh aHAJIOTH 3JEKTPOHHBIX
JAHHBIX 110 OIIK4, | KOMITOHEHTOB CHCTEMATH3UPYsl TPEOOBAHMS Tect
Ethernet [IK-1 |nmo anamazoHy NpUMEHsEMBbIX TapaMeTPOB. JIP (12,20)
. OOpabaTbIBaTh SKCIIEPUMEHTAIIbHBIC TaHHBIE
unrepgeicy

IIPYU NOMOIIY NPUKJIAJAHBIX IPOrPaMM U
HETIOCPEICTBEHHO HAa MUKPOKOHTPOJUIEPax
BJajaeTh. HaBelkaMu cocTaBiIeHUsI OTYETOB O
NIPOBEEHHBIX MCCIEA0BAHUN IIPU TOMOLIN
CHHTE3UPOBAaHHBIX YCTPONCTB U COCTABICHHUS
ONHMCaHUs Ha caMo ycTpoicTBO. HaBbikamu
pa3pabOTKH IEMEHTAPHBIX YCTPOICTB
npuema o0paboTKH U nepeaayn HUQPOBIX
MOTOKOB JaHHBIX 1o nporokonaM: USART,
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SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... MeTonuku 1 HEKOTOPBIE YCTPOMCTBA
9KCIIEPUMEHTAILHOTO UCCIIECIOBAHNUS.

CxeMOTeXHHY
ecKue
ACTICKTBHI
COTIPSKEHUS
TUPPOBHIX U
AHAJIOTOBBIX
YCTpOMICTB

OIIK4,
TK-1

3HATh. MeTObI CONPSHKEHUS IU(POBBIX
CHUTHAJIbHBIX JIMHHAM C aHAJIOTOBBIMHU
yIpaBisieMbIMH ycTpolicTBamMu. OCHOBHBIE
XapaKTEPUCTHUKH DIIEMEHTAPHBIX
JIEKTPOHHBIX KOMIOHEHTOB. OCHOBHBIC
npueMbl 00pabOTKH U MIPEACTaBICHUS
SKCIEPUMEHTANBHBIX JaHHBIX. MeTo bl
MOJIEITMPOBAHHUS B 00JIaCTH M3Y4aeMbIX
YCTPOUCTB U CXEM.

yMmeTh: OnpenensTs XapakTepHCTUKY,
00J1acTh IPUMEHEHUsI U Ha3HAYCHUS
JJIEKTPOHHBIX YCTPOICTB UCIONB3YIOMINXCS
JUIL MOHTa)Ka B 3JIEKTPUYECKHUE LIETH T10
TEXHUYECKOMY ONUCAHMIO HAa HUX.
AHaM3upoBaTh XapaKTEPUCTHKH U3y4acMbIX
YCTPOWCTB, HCKATh AHAJIOTU 3JIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
I10 Tana3oHy NPUMEHsAEMBIX TapaMeTpPOB.
OOBSICHATH YCTPOICTBO M3y4aeMbIX
puOOPOB, UX MPUHIXN JEHCTBHS,
Ha3HauYEHHUE IEMEHTOB CTPYKTYPHI U UX
BIIMSIHHUE Ha AJIEKTPUYECKHE apaMeTphl U
YaCTOTHBIE CBOMCTBA, OJIb30BATHCS
CIPaBOYHBIMH SKCILTYaTallHOHHBIMU
rapamMeTpamMy IpHOOPOB, ONIPEAETATh
HEOOXOANMBIC KOMIIOHEHTHI [0 TIPEICIIbHBIM
rapaMeTrpam padoTHI B CXeMax. Y MeTh
COCTaBIIAATh 3asBKY Ha H3y4aeMble
KOMITOHEHTHI.

BJajeTh. HaBblkamu pacuéra HOMUHAJIOB
YCTPOHCTB JI CONPSDKEHHUS, YIIPABICHUS U
o0ecredeHNs KCIUTyaTallHOHHbIX TPEIeIOB
3JIEMEHTAPHBIX YCTPOICTB B ANEKTPUIECKUX
nernsx. HaBeikaMu cocTaBiieHUs OTYETOB O
MIPOBEAEHHBIX UCCIEAOBAHUN TPH IOMOIIHI
CHHTE3UPOBAaHHBIX YCTPONCTB U COCTABIECHHUS
OIHCaHMs Ha caMo ycTpoiicTBo. HaBeikaMu
pa3paboTKH 3IeMEHTapHbBIX YCTPOHCTB
mpreMa 00pabOTKH U TepeIadn TUPPOBBIX
MOTOKOB AaHHBIX 10 poTokonam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... MeTonuku 1 HEKOTOPBIE YCTPOHCTBA
3KCIIEPUMEHTAILHOIO UCCIIEI0BAHUSI.

13 (pemenue 3aga4)
JIP (18)

Tect Ha 3auere;

Bompocs! Ha
9K3aMEHE;

Ipsmoit
oUppoBOH
cunres (DDS)

OIIK4,
MK-1

3HaTh: [lepeueHb HOPMATHBHBIX TOKYMEHTOB
1 CTIEIMATH3NPOBAHHBIX TEPMUHOB B 00IaCTH
H3ydaeMoi TUCIHUIUTHHBL. OCHOBHBIC TIPHEMBI
00paboTKU M IPe/ICTABICHUS
9KCIIEPHUMEHTAIBHBIX TaHHBIX. MeTObI
MOZEIUPOBAHUs B 00J1aCTH U3y4aeMBbIX
YCTPOMCTB U CXEM.

ymeThb: OnpeensiTh XapaKTePUCTHKH,
00IacTh IPUMEHECHUSI U HA3HAUCHUS
SIIEKTPOHHBIX YCTPOHCTB UCTIOMB3YIOIIUXCSI
JUTSI MOHTaXKa B JIEKTPUIECKHE TIETTH 10
TEXHUYECKOMY OIMCAHHUIO Ha HUX.
AHaIM3UPOBATh XapaKTEPUCTUKH H3Y4aeMbIX
YCTPOMCTB, HCKATh aHAJIOTH HJICKTPOHHBIX
KOMIIOHEHTOB CHCTEMATH3UPYs TPeOOBaHHs
0 THana3oHy IPUMEHSEMBIX [APaMETPOB.
O6pabarbiBaTh SKCIIEPUMEHTAIbHBIC TAHHbIC

JIP (14,19)

Tect Ha 3auere;

Bormpocs! Ha
JK3aMECHE;
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TIPY TTIOMOIIY NPUKIJIAJAHBIX IPOTPaMM U
HETIOCPEICTBEHHO HAa MUKPOKOHTPOIIIEPAX.
OOBSACHATH YCTPOICTBO M3y4aeMbIX
puOOPOB, X MPUHINT JEHCTBHS,
Ha3HA4YCHHUE 3JIEMEHTOB CTPYKTYPHI H UX
BIMSHHE HA 3JIEKTPHUIECKUC MTapaMETpPhl U
JaCTOTHBIE CBOMCTBA, TIOJIb30BATHCS
CIIPaBOYHBIMH IKCILTyaTallHOHHBIMH
rapameTpamu IpruOOpOB, ONPEAEIITh
HEOOXOANMBIE KOMIIOHEHTHI [0 TPE/IeIIbHBIM
napamerpam padoTHI B CXeMax. Y MeTh
COCTaBJIATH 3asBKY Ha H3yYaeMble
KOMITOHEHTHI. [cronp30BaTh cTaHjapTHBIE
CpeZCTBAa KOMIIBIOTEPHOTO MOJEINPOBAHMS B
00J1aCTH M3y4aeMbIX YCTPOMCTB

BJajieTh. HaBbIkamMu cocTaBieHHUs OTIETOB O
MIPOBEAEHHBIX UCCICIOBAHNH ITPH TIOMOIIN
CHHTE3MPOBaHHBIX YCTPOWCTB U COCTaBICHUS
OIIMCaHMA Ha CaMO yCTPOWCTBO. MEeTOINKH 1
HEKOTOpBIE YCTPOICTBA IKCIEPHMEHTAIFHOTO
HCCIIEJOBAHMUS.

Bsenenue B
paboty ¢
APM
apXUTEKTYpOil
Ha IpuMepe
anmapaTHo-
MIPOTrPaMMHOT
0 KOMIUIEKCa.
WHTerpuposa
HHas cpena
pa3paboTku
it APM
MIPOIIECCOPOB

OIIK4,
IK-1

3HaTh: [lepeueHp HOPMATUBHBIX JOKYMEHTOB
" CTICHHUAJIU3UPOBAHHBIX TCPMHUHOB B O6J'IaCTI/I
I/I3y‘IaeM0ﬁ JUCHUIIIINHBI. OCHOBHLIG TMPpUEMBI
00pabOTKH ¥ MPECTABICHUS
SKCIIEPUMEHTAIBHBIX TaHHBIX. MeTobl
MOJICITPOBAHUS B 00JIaCTH H3YIaeMBIX
YCTPOMCTB U CXEM.

yMeTb: Onpenensits XapakTepUCTHKH,
001acTh IPIMEHCHHS U Ha3HAUCHUS
3JIEKTPOHHBIX YCTPONCTB UCIOIb3YIOLIHUXCS
JUIE MOHTaKa B DJICKTPUYECKUEC 1ICTIHN 10
TEXHUYCCKOMY OIMUCAHUIO Ha HUX.
AHanmM3upoBaTh XapaKTEPUCTUKH U3y4aeMbIX
YCTPOWCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMAaTH3UPYsI TpeOOBaHUS
10 JuanasoHy NMpUMEHACMbBIX TapaMETPOB.
O0pabaThIBaTh SKCIIEPUMEHTATBHEIC JAHHEIC
NP IOMOILY NPUKIIATHBIX IPOTPaMM 1
HEIMOCPEACTBEHHO HA MUKPOKOHTPOJIJIEPAX.
OOBSICHATH YCTPOMCTBO U3ydaeMbIX
pUOOPOB, MX MPUHIUT JIEHCTBH,
Ha3HaY€HHE DJIEMEHTOB CTPYKTYPEI H UX
BIIMSIHUE Ha DJIEKTPUYECKHE MMapaMeTphl U
HYaCTOTHBIC CBOﬁCTBa, II0JIB30BATHCS
CIIPaBOYHBIMHU OKCILTyaTallMOHHBIMHU
napaMeTpamMmu mpruOOpOB, ONPEEIIAThH
HeO6XO}II/IMLIe KOMIIOHCHTHI 11O MPEACITIbHBIM
mapamMmeTpam paboTHI B cXeMax. YMeTh
COCTaBIISITh 3a51BKY Ha U3y4aeMble
KOMITOHEHTHI. Mcronb30BaTh cTaHAapTHBIE
CpelICTBAa KOMIBIOTEPHOTIO MOJIETUPOBAHUS B
00JTaCTH N3y4aeMbIX YCTPOHCTB

BJajeTh. HaBblkamu pacuéra HOMUHAJIOB
YCTPOMCTB JUIsl CONPSDKEHUS, YIIPaBICHUS U
obecreueHns SKCILTyaTallMOHHBIX MPEIEIOB
3JIEMEHTaPHBIX YCTPOUCTB B SJIEKTPUUECKHUX
nemnsix. HaBpikamu cocTaBieHus: 0OTYETOB O
TPOBEAEHHBIX UCCIIEOBAHUHN ITPU TTOMOIIN
CUHTE3UPOBAHHBIX YCTPOUCTB U COCTaBICHUS
OIMCAaHUs HA CaMO yCTPOWCTBO. BianeTh
TOTOBHOCTBIO YUUTHIBATH COBPEMEHHbBIE
TEHACHIIMU Pa3BUTHUS DJIEKTPOHUKH,

13 (perenue 3amaq)
JIP (15-20)

Tect Ha 3auerte;

Bompocs! Ha
9K3aMeHe;
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M3MEPUTENIBHON U BBIYUCIUTENIBHON TEXHUKH,
WH(POPMAMOHHBIX TEXHOJIOTHH B CBOCH

PO eCCHOHANBHOM JESTEIFHOCTH.
Hagpikamu BBIOOpa 3IIEKTPOHHBIX
KOMIUTEKTYIOIUX AJIS pealn3aliy Uin
PEMOHTA JNIEKTPOHHBIX YCTPOMUCTB,
HAaBBIKAMH TOJIb30BaHUs CIIPABOYHON U
TEXHUYECKOH JIUTepaTypoil. MeToauku u
HEKOTOpBIE YCTPOMCTBA IKCIIEPUMEHTAILHOIO
HCCIIEIOBaHUs.

ArnmapaTHoe
POrpaMMHpPO
BaHHE KaKk
CpPEICTBO
ObICcTpOi
auQppoBOH
00paboTku
QHAJIOTOBBIX
CHTHAJIOB

OIIK4,
TK-1

3HaTh: [lepeueHs HOPMATUBHBIX TOKYMEHTOB
U CIICIUATN3UPOBAHHBIX TEPMHHOB B 00J1aCTH
“3ydaeMon AUCIUILTUHBL. OCHOBHBIE IPUEMBI
00paboTKU 1 IPE/ICTABICHUS
3KCIIEPUMEHTAIBHBIX JaHHBIX. MeToabl
MOJICITIPOBAHUS B 00JTaCTH H3yIaeMBIX
YCTPOMCTB U CXEM.

yMeTb: Onpenensits XapakTepUCTUKH,
001acTh IPIMEHCHHS U Ha3HAYCHUS
3JIEKTPOHHBIX YCTPONCTB UCIOIb3YIOIIHUXCS
JUIsL MOHTAKa B DJIEKTPUYECKUE LICNIU 10
TEXHUYECKOMY OMHMCAHUIO HA HUX.
AHanM3upoBaTh XapaKTEPUCTUKH U3ydaeMbIX
YCTPOMCTB, UCKATh aHAJIOTH JIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBAHHMS
10 IMaNa3oHy MPUMEHSIEMbIX TapaMETPOB.
O0pabaTrIBaTh SKCIIEPUMEHTATIBHEBIC JAHHEIC
NP IOMOILY NPUKJIATHBIX IPOTPaMM U
HEIMOCPEACTBEHHO HA MUKPOKOHTPOJIJIEPAX.
OOBSICHATH YCTPOMCTBO N3ydaeMbIX
pUOOPOB, MX MPUHIUT JISHCTBHS,
HA3HAYCHHE DJIEMEHTOB CTPYKTYPBI U UX
BIIMSIHUE HA DJIEKTPUUYECKUE [1apaMETPhI U
YaCTOTHBIE CBOMCTBA, M10JI30BATHCA
CIIPABOYHBIMU IKCIUTYaTAIIHOHHBIMU
napameTpaMu IpubopoB, OIPEAETIATH
HE00X0IMMbIE KOMIIOHEHTHI 110 TPEIeIbHBIM
mapamMmeTpaM paboTHI B cXeMaxX. YMeETh
COCTaBJIISITh 3a51BKY Ha U3y4aeMble
KOMITOHEHTHI. McI1o1b30BaTh cTaHAApTHBIE
CpEelICTBAa KOMIIBIOTEPHOTIO MOJIEIUPOBAHUS B
00JTaCTH N3y4aeMBIX YCTPOUCTB.

BJajeTh. HaBblkamu pacuéra HOMUHAJIOB
YCTPOWCTB JJIs1 CONPSIKEHUS, YIPABIICHUS U
o0ecriedeHns KCIUTyaTallHOHHBIX TPEIEIOB
3JIEMEHTAPHBIX YCTPONCTB B 3JIEKTPUUECKUX
nernsx. HaBblkamu cocTaBiaeHus: 0T4ETOB O
MPOBEJAEHHBIX UCCIIEIOBAHUN MTPU TTOMOILU
CUHTE3UPOBAHHBIX YCTPOUCTB U COCTABICHHUS
OIMCaHUs HA camMo ycTpoiicTBO. Bianets
TOTOBHOCTBIO YUUTHIBATH COBPEMEHHbBIE
TEHACHIIMU Pa3BUTUS JIEKTPOHUKH,
HU3MEPUTENBHON U BHIYUCIUTENBHON TEXHUKH,
WH(POPMAIMOHHBIX TEXHOJIOTHUH B CBOCH
npodeccuoHATLHOM IEeATETPHOCTH.
HaBpikamu BbIOOpA IEKTPOHHBIX
KOMIUIEKTYIOIIUX ISl peaiu3aluuy Win
PEMOHTA 3JIEKTPOHHBIX YCTPOMCTB,
HaBbIKaMU II0JIb30BaHUS CIIPABOYHON U
TEXHUYECKOU JTUTEPaATypoil. MeToIMKHN 1
HEKOTOPBIE YCTPOMCTBA IKCIIEPUMEHTAILHOTO
HCCIIEI0BaHUs.

I13 (pemenue 3aga4)
JIP (21,24)

Tect Ha 3auerte;

Bormpocs! Ha
JK3aMeHe;
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3HaTh: [lepeueHb HOPMAaTHBHBIX JOKYMEHTOB Tecr Ha 3auere;
U CHELHAITN3NPOBAHHBIX TEPMUHOB B 00J1aCTH
U3y4aeMol TUCHHIUTMHEL. OCHOBHBIC IIPHEMBI Bompock! Ha
00pabOTKH ¥ MPeICTaBICHUS 9K3aMeHe;

9KCIICPUMEHTAIBHBIX TaHHBIX. MeTO/bI
MOZEIUPOBAHUS B 00JIaCTH N3y4aeMbIX

CneunanbHble YCTPOMCTB H CXEM.

ITOPUTMBI ymethb: OOpabaThIBaTh SKCIIEPUMEHTAIbHBIC

npeodpaszoan | OI1K4, | nanHBIe TpH MOMOIIM NPUKIAaTHBIX TporpaMuM | 13 (pemenue 3agayq)
usiu [IK-1 |u HenocpencTBEHHO HA MUKPOKOHTPOJIIEpax. JIP (22)
00paboTKH Hcnonb30BaTh CTaHAAPTHBIE CPECTBA

CUTHAJIOB. KOMITBIOTEPHOTO MOZAEIHUPOBaHUs B 001acTu

H3y4aeMbIX YCTPOHCTB.

BJaieTh. HaBbikamMu BBIOOpA 3TEKTPOHHBIX
KOMIUIEKTYIOIINX ISl PEATH3aIIH HITH
PEMOHTA JIEKTPOHHBIX YCTPOUCTB,
HaBBIKAMH TI0JIb30BAHUSI CIIPABOYHON H
TEXHUYECKOH JINTEPATYPOH

Tunopblie KOHTPOJIbHbIE 32JaHUS UM HHbIE MATepPUAJIbI, HE00OXO0UMBIE /IJIsS OLIEHKH
3HAHMi, YMEHHUIi, HABHIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaAKTEePU3YIOIIHUX 3TANbI
(opMupoBaHus KOMIETEeHIIHI B IIpoIecce 0CBOCHUSA 00pa30BaTeIbHOI MPOrpaMMbl

ATTecTanus TeKylleil ycneBaeMOCTH, OCYIIECTBIIIETCS HAa OCHOBE BBIIIOJHEHUS CTYJECHTOM
71ab0paTOpHBIX paboOT U3 pacuéra paBHOMEPHOTO KOJIMYECTBEHHOT'O BBIMIOIHEHUS Ja00paTOPHBIX
paboT B TEYEHUM ceMecTpa. B CBS3M C NpPaKTUYECKOM HANpaBIEHHOCTHIO JUCUUIUIMHBI U
HANPSDKEHHOM MBICIUTEIBHON JNESTENIbHOCTHIO B MPOLIECCE BBIMOJIHEHUS Ja00paTOpHBIX padoT,
Pa3BHUBAIOIIMX TBOPYECKUE CIIOCOOHOCTH U CUCTEMHOE MbllIeHre. KoHedHO, MOKHO MPOBEPUTH
TeopHIo (OOJIBIIYIO0 YACTh KOTOPOM CTYJEHT OCBOMJI HA TEOPETUYECKHUX JUCIMITIMHAX ), HO 3TO HE
03HAYaEeT, YTO Ha MPAKTUKE CTYAEHT CMOXKET €€ NMPUMEHMTD; /Il MHOTUX CTYJIEHTOB pELICHHE
peanbHOM 3a7audl Jaxke IMocje YCIEUIHOro OCBOCHMs JabopaTOpHBIX paboT Bcé emé Tpedyer
3HAUUTENBHOIO BPEMEHM, BpEMs Ha BBINOJHEHHE COKPATUTHCS, TOJIBKO CO 3HAYUTEIbHBIM
onbITOM. B cBsi3u ¢ 3TuM, B Kax10i 1abopaTopHOit paboTe MPeayCMOTPEHO CaMOCTOSITEIbHOE
3a/laHue, KOTOpPO€ U MO3BOJISET MPOKOHTPOJIUPOBATh IMOHMMAaHHE CTYIEHTOM CYTH IPOLIECCOB
KOTOPBIMH OH MOJET YOpPaBIsATh (B TPOLIECCE BBINOIHEHUS IIPENoiaBaTellb BbIABIAET
po0JieMHblE MOMEHTBI B NIOHMMAaHUU M TOSCHSET CTYAEHTY CJIOKHbIE MOMEHTBHI, IOHUMaHUE
KOTOPBIX B AaJbHEHUIIEM KOHTPOJIUPYETCS B MOCIEAYIOIINX paboTax).

KoHTposbHbIE BONPOCH M MPAaKTUYECKUE 3aJlaHMsl JJIs YCIIEIIHOM 3aIuThl 1JaOOpaTOPHBIX
paboT U 1711 CaMOCTOSITENILHOM MOATOTOBKH PacrojaraloTcs B COOTBETCTBYIOIMIMX METOIUYECKUX
OTNMCAHMX K KaXJI01 1abopaTopHoii pabore.

1. MukpomnporeccopHas TeXHMKa B CHUCTeMax CBs3M: jabopaTopHblii npaktukym / A.C.
Jleruenko, K. C. Kopotkos, H. A. flkoBenko, A. A. babenko; KyoI'Y.- Kpacuomap, 2018.
- 194c.

2. MukponporeccopHasi TEXHHKa B ONTHYECKHX TEJICKOMMYHHUKAIIMOHHBIX CHCTEMaXx:
nabopatopubiii npaktukyM. / [Inotumun MLIL., A.C. Jleuenko, H.A. SIkoBenko, B.A.
Huxutnn/ Kpacaomap. Kybauckwuii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

Hepeqeﬂb MNPAKTUYIECCKHUX 3a)1aﬂm71, BBIHOCUMBIX HA 3a4Y€T IO AUCHUIIJINHE OJA
NMPOMEKYTOYHOM aTTecTallu B 8-M cemecTpe, eCJIM CTY/IeHT BbINOJHII M CIAJ HA OLEHKY
He HU’Ke YI0BJIETBOPHUTEJIbHO MeHee 90% 3aniaHupoBaHHBIX J1a00PAaTOPHBIX PadoT.

3aganue 1.
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Co3natp B MHTErpUpOBaHHOU cpene paspaborku Keil pVision mpoexT, B KOTOpOM OpraHHU30BaH
KOJl JJisi ompeneneHuss u BoiBoja pesyiabrara mo UART c oroOpaxkenuem B Tepmunaie [1K
3HaYeHus HampspkeHust ¢ aByX BxozoB ALl STM32F406. Tak >xe oToOpaxarb pasHHUILY
HanpsHKEHUH.

3aganue 2.

Coznath B MHTETPUPOBAHHOU cpene pazpaborku Keil pVision mpoekrt, B KOTOPOM OpraHW30BaH
KOJI JUIsl OTpe/ie/ieHHs M BbIBOJA pe3yibraTa 1o Ethernet ¢ otoOpaxkenuem B Web unTepdeiice
3HayeHus HampspkeHust ¢ aByX BxozoB ALl STM32F406. Tak >xe oToOpaxarb pasHHUILY
HanpsHKEHUH.

3aganue 3.

Co3gate B uHTErpupoBaHHOW cpene paspaborku Keil pVision npoekr mns STM32F406
MHUKPOKOHTpOJUIepa. BbICTaBMB 4acTOTy TaKTUpOBaHUS mepudepun MHKPOKOHTpOJUIepa
FSYSCLK paBnyto 32 MI'u, nonyunts Ha Bbixoae ALl cunycounanbHbIi CUTHAT aMIUIMTYA0M
0,7 BonsT ¥ yactoTor B 1 KI'11.

3aganue 4.

CocraButps nporpammy minsi STM32F406 mukpokontposuiepa B cpene Keil pvision, kotopas
Oynet u3 TepmuHana 1K ynpaBmsate cocTostHusAME 4-X CBETOAMOJIOB pa3HbIX I[BETOB. Ha skpane
OBM HeoOxomumMo o0TOOpa)xaTbh CJIOBO COOTBETCTBYIOIIEE HANPABICHUIO MABM)KEHUS «I10
4acOBOW» MJIM «IIPOTHB YacCOBOW» NMpPU HAXKaTUW HA KHOIKY L CBETOIMOIBI TOHKHBI MHUTasi 110
ouepesin JOJKHBI «KPYTUTHCS» MPOTUB YAaCOBOW CTPEJKH, a NMPU HakaTuU Ha R — 1o yacoBoii.
CKOpOCTh M3MEHEHUS CBEUYEHHSI OT CBETOMOA /1a CBETOIMO/1a I0JDKHA paBHATHCS 350 Mc.

3ananme 5.

Cosnmate B wWHTErpupoBaHHOH cpene paspadborku Keil pVision mpoekt mist STM32F406
MUKpPOKOHTpOJUIepa. BpICTaBUB 4YacTOTy TaKTUpOBaHHs mepudepur MHUKPOKOHTpOIIepa
FSYSCLK paBnyto 48 MI'11, monyuuts Ha Bbixoae ALl aMmianTy1HO-MO Iy TMPOBAHHBIA CUTHAI
ammumutynoit 0,9 BonbsT u uyactoToil B 2 kl'm. YacToTa cuHycoumandbHBIA oruOaromieil Ha aBa
MOPsIIKA MEHBIIE HECYIIEH.

3aganue 6.

Co3nmate B HMHTErpUpOBaHHOW cpeme pa3padorku Keil pVision mpoekt mis STM32F406
MUKPOKOHTpoJIuiepa. 3adanue cmydenmy: Hanmucatb MEKPOIIPOTrpaMMy JJIsi MUKPOKOHTpPOJLIEpa C
yrnpasneHuem no Web-untepdeiicy, ynpasnsomyro a8ymst PIN-muoaHbIMu niepekitoyaTensMu
CBUY, ¢ KOHTpOJIEM TEKYIIEro COCTOSIHMS. Tak Kak cTouMocTh niepekitouateneir CBY (k mpumepy
PE7116) Bbicoka, m03TOMY, CUMTaTh, YTO BBIBOJBI ympaBieHus mnepekmtodarenein (E1 u E2)
COEIMHEHBI C BHIBOJAMH MUKPOKOHTPOJIEPa, K KOTOPBIM MOACOeANHEeHbI cBeToanoasl R,G,B,0.
[Tpu >TOM, K MepBOMY MEPEKITIOYATENI0 MOJCOSTUHEHBI BRIBOILI st R 1 B cBeTonmomos, ko
BTOpOMY Tepekiodarenio — G u O. BeiOpaTs s 0ToOpaskeHNs aKTHBHOTO COCTOSTHUS — JTUOJT B
CBETAIIEMCS COCTOSIHUH; TIPH ATOM JTHOJIbI IOJDKHBI OTOOpaXKaTh COCTOSIHUE KoMMyTaruu J1-J2, n
J1-J3. Ha Web crpanune nomkHa OBITh BO3MOXKHOCTh HE3aBHUCHMOIO HWHTEPAKTHUBHOTO
yopasienus kaxasiM CBY nepekitouareneM M MHAMKAIUS TEKYIIETO COCTOSHUS KaXKJIOro U3
MEepEKIroYaTesne.

3ananmue 7.

Co3nmate B uHTerpupoBaHHOW cpene paspadorku Keil pVision npoekr mns STM32F406
Mukpokontposiepa. Ha Beixoge ALl momyunTh curHanm (GopMbl M aMIUIMTYAbl YKa3aHHOW
IpernoaaBaTesieM BapUaTUBHO B MOMEHT IOJYYEHUS 3aJaHUS.
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3aganue 8.

Co3marb B wmHTEerpupoBaHHoOM cpene paspaborkm Keil pVision mpoext mis STM32F406
MHUKPOKOHTpOJUIepa. 3ananue: yrnpasiarh dyepe3 Web-unrepdelic ”HTeHCUBHOCTBIO CBEUCHUS 4-
X CBETOJIUOIOB.

3aganue 9.

Coznath B MHTETPUPOBAHHOU cpene pazpaborku Keil pVision nmpoekt, B KOTOPOM OPraHU30BaH
KOJ Ul OTpejeNieHUs] BbIBOJA HampshkeHUs Ha Bbixone LIAIL paBHOro pesynbTaTy pa3sHOCTH
HanpspkeHui Ha Bxoae AByx ALIIL

KpuTtepun oneHuBanus nmo 3avery:

«3a4TeHo» BhICTaBIIsETCS 00yUarOIIUMCS yCIleHo caasmemy 6osaee 90% nabopaTopHbIX
pa0oT 3aIUIaHUPOBAHHBIX AJIS JAHHOM TUCLUIUIMHBL, WIKA Ha 3a4€Te YCIEIIHO pealu30BaBIIEMY
3aJjaHye 3a JiBa 4yaca (BO3MOKHO JOIYCTHBIIUM IOTPELIHOCTH Ha 3a4eTe W IpPU BBIOJHEHUU
NPaKTUYECKUX 33JaHUil BHIHOCUMBIX Ha 3a4eT, HO O0JIAAAIONUM HEOOXOIUMBIMU 3HAHUSIMH U
YMEHUSAMHU JUISL UX YCTPAHEHHUs IPU KOPPEKTUPOBKE CO CTOPOHBI IPENojaBaTess).

«He 3a4TeHO0» BBICTABISETCS OOydYaOLMIEMyCsl HE BBINOJHEBIIEMY TpeOOBaHUS Kak
yenemHo caath 90% BBINOIHEHHBIX J1aOOPAaTOPHBIX PabOT, TaK MU HE CYMEBLIEMY BBIIOJIHUTH
3au€THOE 3aJJaHK€ B OTBEEHHBIN IBYX YaCOBOI CPOK Ha €T0 BBIIIOJHEHUE — T.€. 0OHAPYKUBLIEMY
CYLIECTBEHHbIE MPOOEIbl B 3HAHUAX OCHOBHOI'O NPOIPAaMMHOI0 MaTepuana Mo JUCLMILIMHE,
JOMTYCTUBIIIEMY TPUHIMIHATIbHbIE OMHMOKA B BBIMOJHEHHH IPEIYCMOTPEHHBIX MPOTPaMMON
IPAaKTUYECKUX 3aJaHui (OTCYTCTBHE 3HAHUM 3HAYMTEIBHOM 4acTH MPOrpaMMHOIO MaTepuana;
HEIIOHUMAHNWE OCHOBHOI'O COJAEPKaHUA TEOPETUYECKOr0 Marepuald; HEYMEHHE IIPUMEHSTH
TEOPETUYECKUE 3HAHUS IIPU PEUICHUM NMPAKTUYECKUX 3a7ad; JOIYCTHBIIEMY IPUHIMIINAAIbHBIC
OIIMOKH MTPH BBIMOJIHEHUH MPAKTUIECKOTO 3a4E€THOTO 3a/1aHuU).

OneHoYHBIE CpencTBA Ui MHBAJIUAOB W JIUIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BHIOUPAIOTCS C YUETOM UX WHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— IIpY He0OXOAMMOCTH HHBAIH/IAM | JIUT[AM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEJOCTABIISAETCS JOTIOJHUTENFHOE BPEeMs /7Sl TOATOTOBKM OTBETA Ha 3K3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTaTOB O0yUSHHS MHBAIUIOB U JIUI] C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbsI MPETyCMaTPUBAETCS MCIIOJIb30BAaHNE TEXHUYECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBUIYATbHBIMUA 0COOCHHOCTSIMH;

— IpU HEOOXOAUMOCTH AJIsl 00yHarOIUXCs ¢ OTPAHUYEHHBIMH BO3MOKHOCTSAIMH 3/J0POBbS
U WHBAIWIOB TIPOIEAypa OICHWBAHUS pE3YJIbTaTOB OOYUYEHHs 10 JHUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporierypa orneHMBaHUsI Pe3yIbTAaTOB OOYYCHHS WHBAIUAOB M JIUI] C OTpaHUYECHHBIMHU
BO3MOXHOCTSIMM 3JI0OPOBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aJTaNTHPOBAHHBIX K OTPAHWYCHHUSM WX 3/I0POBBSI M BOCHPHUSATHS
uHpOpMaLUu:

J171st TUTT C HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUnst a1 ¢ HapyIIEeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIi1st TTI ¢ HApyIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBIN TIepeyeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOydJaronuxcs.
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5. IlepedeHnb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PECYPCOB U TEXHOJIOTHH

5.1. YueOnas nuteparypa
1. Hooxwuios, O. I1. Dnekrponuka u cxemoTexHuka B 2 4. Yacts 1 : yueOHUK 17151 BY30B /
O. I1. HoBoxwunoB. — Mocksa : M3narensctBo FOpaiit, 2023. — 382 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-03513-1. — Texkct : anmekTpoHHbIi // OOpa3oBaTenbHas
iatdopma Opaiit [caiir]. — URL: https://urait.ru/bcode/512849
2. Caxxues, A. M. 1ludpoBsie yCTpoiCcTBa B MUKPOIIPOIIECCOPHI | yueOHOE mocodue st By30B /
A. M. CaxneB. — 2-e u3j., nepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2023. —
139 c¢. — (Beicmee o6pazoBanne). — ISBN 978-5-534-10883-5. — TekcT : 35eKTpoHHBIH //
OopasoBarenbhas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514342
3. bobpoBuukos, JI. 3. Dnekrponnka B 2 4. Yacts 2 : yueOHUK 111 BY30B /
JI. 3. Bo6poBHUKOB. — 6-€ u31., uctp. u gon. — Mocksa : U3narenbcrBo FOpaiit, 2021. —
275 c. — (Bricmiee obpaszoBanue). — ISBN 978-5-534-00112-9. — TekcT : 35eKTpOHHBIH //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapoimikun A.K. Lludpossie yctpoiicTBa u Mukpomnporeccopsl. M.: Axkanemus, 2008, 318 c.

5. MukpomnpolieccopHas TEXHUKA B CUCTEMaXx CBsI3U: JJabopaTopHblil npakTukym / A.C.
JleBuenko, K.C. Kopotkos, H.A. fIxoBenko, A.A. babenko. — Kpacnonap: Kybanckuii roc. yH-T,
2018. - 194 c.

Jlnist OCBOEHHMSI IUCIUTUIMHBI MHBAIMAAMHA U JIUIIAMU C OTPAHUYCHHBIMUA BO3MOKHOCTSIMHU
3I0pOBbsSl MMEIOTCSI M3JaHUS B DJIEKTPOHHOM BHUJE B 3JEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» n «Opai».

6. MukporpolieccopHasi TEXHUKA B ONTHUECKUX TEIEKOMMYHUKAIIMOHHBIX CHCTEMaX:
nabopaTtopHbiit pakTukyM. / [Tnotummma M.IL., A.C. JleBuenko, H.A. flkoBenko, B.A. Hukutun/
Kpacnonap. Kybanckwuii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

7. Hudposas snexrponuka boiit, Knayc U3natensctBo: Texnochepa 471 ctp. 2007T.

8. HoBukos 0. B. OcHoBbI MukpomnporeccopHoi TexHuku [ Tekct] : yaue6Hoe mocobue / FO. B.
Hogukos, I1. K. Ckopoboraros. — 3-e u3zf., uctp. — M. : THTepHeT-Y HUBEpCUTET
Nudopmannonnsix Texnonoruit : BUHOM. Jlabopatopus 3Hanuit, 2006. - 357 c.

9. Oropomaukos, Y. H. MukpormpolieccopHasi TEXHHKA: BBeIeHHE B cortex-m3 : yueOHoe
nocobue juist By308 / M. H. Oroponnukos. — M. : U3natensctBo FOpaidt, 2018. — 116¢. — (Cepust
: Yausepcutetsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum mgoctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-3EQAC40DAD10.

10. XaproB B.SI. Mukpomnpoueccopsbie cucteMsl [ TekcT] : yaeGHOe mocoOue i CTYIACHTOB
By30B / B. fI. XaprtoB. - M. : Akanemus, 2010. - 351 c.

5.2. UHTepHeT-pecypcbl, B TOM 4YHCJIe COBpeMeHHbIe NpodeccHOHATbHbIE 0a3bl
JAHHBIX M HHPOPMALMOHHBIE CIIPABOYHBIEC CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucTteMbl (DBC):

1. OBC «FOPAWT» https://urait.ru/

2. DBC «JIAHb» https://e.lanbook.com

Pecypcbl cBoOOAHOTO fOCTYHA:

1. DOnextponHas wuHGOPMAITMOHHO-00pa3oBarenbHas cpeaa MoaynpHOro JIMHAMHUYECKOTO
O6yuenus Kyol'Y — paznen «OCHOBBI CXEMOTEXHUKH POTPAMMUPYEMBIX YCTPOHCTBY
http://moodle.kubsu.ru

2. Dnexrponnas Gubnmoreka FOPAUT: www.biblio-online.ru
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3. DnekrponHo-oubmmoreunas cucrema JIAHbD: https://e.lanbook.com

4. Karanor marazuHa Ywun-Jlunm u Bujeo 0030pbl IO KOMIIOHEHTHOW 0asze mpopjarolieiics B
Mara3uHe, a Tak)Ke CIIpaBOYHbIC MaTEpHaIbl Ha IIPOIaBAEMbIe KOMITOHEHTHI
https://www.chipdip.ru

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

6. 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

7. 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/ct/7¢/38/4¢/30/DM00036052.pdf/filessDM00036052.pdf/jcr:content/translations/en.D
M00036052.pdf

8. Verilog HDL na IJTUC https://www.youtube.com/c/JackOv/videos

9. IMpororunuposanue ASIC na FPGA https://habr.com/ru/post/387653/

Co0cTBeHHBIE YJIEKTPOHHBIE 00pa30BaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI
KyoI'Y:
1. Cpena MoaynpHOrO AuHaAMu4eckoro ooyqenus http://moodle.kubsu.ru
2. ba3a y4eOHBIX IUIaHOB, y4eOHO-METOAMYECKIX KOMILICKCOB, TyOIHKALIUHA 1
koHpepenmmii http://mschool.kubsu.ru/
3. DnexrpoHHbIi apxuB qokymeHToB Kyol'Y_http://docspace.kubsu.ru/

Jnis co3panus U nyONIMKalMKM KOHTEHTA W y4eOHBIX OOBEKTOB MpernojaBaTeieM HCIOIb3yeTCs
ciyx0a BUJI€O TPAHCISLUU U UHCTPYMEHT AJIsl 3JIEKTPOHHOM KOMMYHUKAIIUU U OOPATHOM CBSA3U
CO CTYIEHTaMHU U3 IIEPEUHS BO3MOXKHBIX K IPUMEHEHHIO Ha HA4YaJI0 COOTBETCTBYIOLIETO CEMECTPA.

6. MeToanueckue ykazaHus AJisi 00y4aomMXcs M0 0CBOCHUIO JUCIUIJIMHBI (MO1YJIs1)

Jlexius sBAsIETCSI OAHOM U3 POPM M3YyUEHHS TEOPETUYECKOTO MaTepHana 1mo AUCIUTIIHHE.
B xo/1e nek1roHHOr0 Kypca MpoBOAUTCS U3JI0KEHUE COBPEMEHHBIX HAYYHBIX IMOAXOI0B U TEOPHIA.
B rTterpamu i KOHCHEKTUPOBAHUSA JIEKIMA HEOOXOAMMO HWMETh IONiA, TA€ IO XOIy
KOHCIIEKTUPOBAHHUS JIETAI0TC HEOOXOIUMbIE IIOMETKHU. 3aluCH JOKHBI OBITH H30MPATEIIbHBIMHU.
B koHCHeKkTe TPUMEHSIOT COKpAIIEHUE CIIOB, YTO YCKOPSET 3amuch. Bompockl, BOZHUKAIOIINUE B
X0JI€ JISKIINH, €CIIA HE 3aJaHbl Cpasy, PEKOMEHIYETCs 3alUChIBATh HA MOJSAX U TTOCIIe OKOHYaHUS
JIEKIIMU OOpaTUTHCS 3a pazbsiCHEHHWEM K mperopaBarento. HeoOxomauMo akTHBHO paboTaTh C
KOHCIIEKTOM JIEKIIMM: TIOC]IC OKOHYAHMS JIEKIIMH PEKOMEHIYeTCS TEepPeuYnTaTh CBOW 3allMCH,
BHECTHU IMOIMPABKH U JIONOJTHEHHUS.

OnHUM 13 OCHOBHBIX BUJIOB JESTEIHLHOCTH CTYJEHTA SBJISICTCSI CAMOCTOATENbHAS padoTa,
KOTOpasi BKIIIOYAET B ce0s M3y4YeHHE JEKIIMOHHOTO MaTepuala, yaeOHHKOB M y4eOHBIX MOCOOUH,
MOATOTOBKH K BBIMTOJTHEHHIO JIA0OPATOPHBIX PAOOT 1 OPOPMIICHUIO TEXHUUECKUX OTYETOB 10 HUM,
a TaK € MOJATOTOBKU K MPAKTUYECKUM 3aHATHSM U3YYEHUEM KpPAaTKOW TEOPHH B 3aJaUHUKAX U
PEIICHUH JOMAITHUX 3aJJaHuH.

MeToauka caMOCTOATEIHHON pabOThI MPEABAPUTEIHHO Pa3bICHSIETCS MPEnoaBaTeieM U
B TIOCJICIYIONIEM MOKET YTOUYHSATHCS C y4E€TOM HWHIAMBUIYaTbHBIX OCOOCHHOCTEW CTY/IEHTOB.
Bpemsi u MecTo caMOCTOATEIBHOW padOThl BEIOMPAIOTCS CTYAEHTAMH MO CBOEMY YCMOTPEHHIO
MJIaHUPOBAHUE BPEMEHU HA CaMOCTOATEIbHYIO paboTy, HEOOXOIMMOTO Ha U3YYCHUE HACTOSIICH
JUCLUUIUIMHBI, CTYJIEHTaM Jy4llle BCEro OCYIIECTBISAThH PAaBHOMEPHO Ha BECh CEMECTp,
MpeayCMaTpUBas MPU STOM PETyJIPHOE MIOBTOPEHUE TTPONIEHHOTO MaTepHaa.
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CamocrodaTenbHyI0 padoTy HaJl TUCUUILIMHOM ClIeyeT HAYMHATh C U3YYEHUs IPOTPaMMBI,
KOTOpasi COJEpPXKHUT OCHOBHbIE TPeOOBaHUS K 3HAHMUAM, YMEHHMSM M HaBblKaM OOy4yaeMbIX.
O0s13aTeNnbHO cIeAyeT BCHOMHUTD PEKOMEHAAINY NTPEN01aBaTeNsl, JaHHbIE B X0/1€ YCTAHOBOYHBIX
3aHATHN. 3aTeM CIeAyeT NPUCTYNaTbh K WU3YYEHHUIO OTAEIbHBIX Pa3[elioB U TEM B IOPSIKE,
IIPEAYCMOTPEHHOM IIPOTPaMMON.

ITomyuyuB npezncraBieHre 00 OCHOBHOM COJEpXaHMM pas3fena, TeMbl, HEOOXOJUMO
U3YYUTh MaTepuall IO TeMe, U3JI0KEHHbIM B yueOHHKE. LlerecooOpa3HO cOCTaBUTH KpaTKUil
KOHCIIEKT WJIM CXEMY, OTOOPaKarollyr0 CMbICI U CBSI3U OCHOBHBIX IOHSTUH JaHHOTO paszeia u
BKJIIIOYCHHBIX B HEro TeM (Wi Oojee MNPOAYKTUBHO — JOIMOJHUTH KOHCHEKT JIEKIIUH).
OO0s13aTenbHO CleqyeT 3alUChiBaTh BO3HUKIIME BOIPOCHI, HA KOTOpPbIE HE YAAJIOCh OTBETUTh
CaMOCTOATEIIBHO.

Heo6x0a1M0 U3yunTh CIIMCOK PEKOMEHJOBAHHOM JINTEPATYpPhl U YOSTUTHCS B €€ HATMUUU
B JIMYHOM TOJIb30BAHUU WJIM B MOAPa3ACICHUAX OMOIMOTEKH B OyMa)KHOM HIIM SJIEKTPOHHOM
Bujie. BClo OCHOBHYIO y4eOHYIO IUTEpaTypy KelaTeIbHO U3y4yaTh C COCTaBIEHHMEM KOHCIIEKTA.
Urenue nurTepaTrypsl, HE COIPOBOXKAAEMOE KOHCIIEKTUPOBAHMEM, MO pe3yibTaTUBHO. Llenb
HalMCaHUs KOHCIIEKTA 110 AUCLUILINHE — COPMHUPOBATH HABBIKU 110 IIOMCKY, OTOODPY, aHAIU3Y U
(bopMyITMPOBAHUIO YIEOHOTO MaTepraia. DTH HaBBIKUA 00S3aTECIIbHBI JIJIs JIFOOOTO CICIIHAITUCTA C
BBICHIMM OOpa30BaHMEM HE3aBUCHUMO OT BBIOpaHHOrO HampaBieHMs. Hamucanue KoOHCHEKTa
JIOJIKHO OBITh TBOPYECKUM — HYXKHO HE IIEPENUCHIBATh TEKCT U3 UCTOUHUKOB, HO IIBITAThCS KPaTKO
U3JIaraTb CBOMMH CJIOBAMM COZIEPXKaHUE OTBETA, P ATOM MAKCHUMAJIBHO €TI0 CTPYKTYpUPYS U
UCTIONB3YSl CUMBOJIBI M YCIOBHBIE 0003Ha4YeHUs (B 3TOM Bam moMoryT BOIIPOCH BHIHOCUMBIE Ha
3a4eTHOE TECTHPOBaHUE U HK3aMeH). KomupoBaHue M 3ayuynBaHME HEOCMBICICHHOTO TEKCTa
TPYJAOEMKO U 10 OOJBIIOMY CUETY HE UMEET [103HABATEIbHON U MpakTudeckol neHHoctu. [lpu
paboTe Haa KOHCIIEKTOM 00s3aTE€IbHO BBIABISIOTCS M OTMEYAlOTCAd TPyAHBIE JUIs
CaMOCTOSITENIFHOTO U3yYEHHSI BOTIPOCHI, C KOTOPBIMH YMECTHO OOPATHTHCS K MPETIOIaBaTEI0 TIPU
MOCEIIEHUH 3aHATUH U KOHCY/IbTalUi, 1100 B MHAUBUYaNbHOM mnopske. [Ipu urenun yue6HOM
U HAy4yHOW JUTEepaTypbl HEOOXOAMMO BCErja CIEIUTh 32 TOYHBIM M IOJIHBIM TOHUMaHUEM
3HAYEHUs TEPMUHOB U COJIEP>KaHUS TIOHATUH, HCIIOJIb3YEMBIX B TEKCTE. Beerna cienyer yrouHsaTh
3HAUEHUS 1O CIOBAPSAM WM SHIUKIONEINSIM, IPH HEOOXOAUMOCTH 3aIHChIBATh.

K mpakTHueckuM 3aHATUSAM HEOOXOJUMO TOTOBUTCS TNPEABAPUTEIBHOIO, /0 Hayaia
3aHsATUA. HeoOXxoaumMo 03HAaKOMHTCS C KpaTKOW Teopwedl 1o BHUIEO MaTepuaiam
IIPEIOCTABIIIEMBIM B OHJIAWH JIOCTYI IO COOTBETCTBYIOIEH TeMe. BXxone moAroToBku, Tak e
CleyeT BECTH KOHCIIEKTUPOBAHUE, @ BOSHUKIINE BOIIPOCHI 337aTh BEAYIEMY MPENOJaBaTEII0 B
Hauajle IPaKTUYEeCKOTo 3aHATHS WIN B KOHCYJIbTALlMOHHOM (hopme.

K nabopaTopHbiM paboTam cienyeT NoArOTOBUTHCS MPEIBAPUTEIBHO, 03HAKOMUBILIUCH C
KpaTkoil HO crnenuduyeckoil Teopue pa3MeIIeHHOW B COOTBETCTBYIOIEH METOJUYKE.
Pexomenayercs 03HaKOMUTBCS 3apaHee U ¢ METOJNYECKUMH PEKOMEHALMSAMH 110 IPOBEACHUIO
COOTBETCTBYIOILIIEH J1aboparopHOi paboOTB, W B clOy4ae HEOOXOJUMOCTH IPOBECTH
Ipe/BapUTeNbHbIE PAaCU&Thl WU MOATOTOBUTH IPOrPAMMHYIO OCHOBY.

HemnocpencrBenHnass MOArOTOBKa K 3a4e€Ty  OCYIIECTBIISIETCS IO BOIPOCAM,
MIPEJICTaBICHHBIM B IaHHOM y4eOHOM MporpaMMe JUCIHUILIMHEI [0 JJAO0OpaTOpHBIM paboTaM.

B ocBoeHMM IUCHUIUIMHBI MHBAJIUAAMU M JHUIAMHM C OTPAHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBbsl OOJbIIOE 3HAUEHHWE HMEET WHJMBHUIyajbHass ydyeOHas paboTa (KOHCYJIbTal[UU) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE YUeOHOro Marepuara.

WnnuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJISIOTCS BaXXHBIM  (PakToOpoM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aUU OOYUEHHS U YCTAaHOBJIEHUIO BOCIMTATEIHOTO KOHTAKTa
MEXIy TpernojaBaTesieM M o00yJarollMMCS WHBAJIWIOM WM JHUIOM C OrpaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBbsI.

7. MaTrepuajibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHEe (MOAYII0)
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HaumenoBanue [TepeueHs JMIIEH3MOHHOTO
Ne CIICIIHATIbHBIX OcrawenHocTs CHCHHATLHAIX MPOrPaMMHOT0 00eCTICUeHHS
. HOMEIICHUH
HOMEIICHUH
1. Yuebnple aynutopun | JleknnmoHHAS aynutopus, | 1. Omnepammonnas cucrema Microsoft
JUTS TPOBEICHNUS | OCHAIlEHHass  Npe3eHTannoHHOH | cemeidictBa Windows (8/10), B pamxax
3aHATHH JIEKIIMOHHOTO | TEXHUKOW  (NPOEKTOp,  JKpaH, | IMPOrpaMMBI KOMIIaHUHU Microsoft
THOA KOMITBIOTEP/HOYTOYK) u | “Enrollment for Education Solutions”
COOTBETCTBYIOIIUM IPOTPAaMMHBIM | I ~ KOMIBIOTEPOB M CEPBEPOB
obecrieyueHneM (I10) s | Kybanckoro rOCYAapCTBEHHOTO
BOCIIPOU3BEICHUS ¢aitnoB | yHMBepcHTETa U €ro (QuiInaos.
(dopmara jpg u avi. JlocTarouHbIM
KOJINYECTBOM TIIOCAJIOYHBIX MECT:
Ne 209C, Ne 315C, Ne201
3. Vuebusle aymuropuu | Jlabopatopus, ykomiuiektoBanHas | 1. OmepanmonHas cuctema Microsoft
Juis NPOBEICHUs | CIeUaIu3upoBaHHOW Mebenblo U | cemeiictBa Windows (8/10), B pamkax
71a00pPaTOPHBIX TEXHUYECKUMU CpPEeICTBaMHU | TPOTPAMMEI KOMIIaHUHU Microsoft
3aHsATHH (paboT) obOyuenns. Ilposemenme 3amstuii | “Enrollment for Education Solutions”
1abopaToOpPHOTO NpPaKTUKyMa | JUIi ~ KOMIIBIOTEPOB U CEpBEPOB
NPEeIyCMOTPEHO  «KoMIboTepHOM | KybaHckoro rOCyIapCTBEHHOTO
KJacce CIICLMANIBHBIX IUCLHUIUIMHY» | YHHBEPCHTETa U ero (HIHAJOB.
(aymuropust 205¢) (c | 2. Ilporpammusrii maker Keil MDK-
ucnonbzosanueM  MIKROE-456, | ARM-CM-ED - 10user TS
BIGAVR6 Development System, | omepaiioHHBIX  CHCTEM  cemeiicTBa

[MonnodyHKUMOHANBHAS
OTNAJI0YHAsl TUIaTa JUIS HM3ydeHUs
MK Atmel AVR) c
ucroigp3oBanneM 11K

Windows, Bkimouaromuii B cedst Kpocc-
KOMITHJISITOP X MHCTPYMEHTHI Pa3paboTKU
JUIsL MUKPOKOHTPOJLIIEPOB cepui
STMFxxx ¢ smpom Cortex-Mx.

3. IlporpaMMHBIN NAKET MOJ JULEH3UEHN
GNU Quartus I wma light mos
OTEPAlIMOHHBIX ~ CHCTEM  CeMeHcTBa
Windows, Brmouaromuii B ceds Kpocc-
KOMIIISTOP ¥ HHCTPYMEHTHI pa3padoTKu
g FPGA.

4. Tlporpammubsiii maker WinAVR nmms
OMEPAlMOHHBIX  CHCTEM  CeMEHCTBa
Windows, Bxirouaromuii B cebst kpocc-
KOMITHJISITOP X MHCTPYMEHTHI Pa3padoTKu
JUIE MHKpPOKOHTpoJUIepoB cepuii AVR
¢upmer Atmel. WinAVR u Bce Bxosmue
B HETO MPOTPAMMEI SBIITIOTCS OTKPBITBIM

MIPOTPaMMHBIM obecreueHueM,
BBINYLIEHHBIM oA nunensueit GNU, Ho
PacTIpOCTPaHSIIOTCS B
CKOMIWJIUPOBAHHOM BHUJIE

https://sourceforge.net/projects/winavr/fil
es/.

Hns

CaMOCTOSTEILHON

paboTsl

o0yJaronuxcs

MPEIYCMOTPEHBl  MMOMEIICHUS,

YKOMIUIEKTOBAaHHBIE CHEIMATM3UPOBAHHON MeOesblo, OCHAIIEHHbIE KOMIIBIOTEPHONW TEXHUKON C
BO3MOXKHOCTBIO MOAKIIOUEeHUs K ceTu «HTepHeT» U obecreyeHrneM AO0CTyNa B 3JIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BaTEIbHYIO CPEely YHUBEPCUTETA.

HanmenoBanue nmoMenieHui
JUTSL CAMOCTOSITEIBHON pabOThI

OCHaIIEHHOCTh TIOMEIIEHHUH IJIST CAMOCTOSITETIBHOM PaboThl 00yJarOITIXCS

00yJaroImuxcsl (YUTATBHBIA 3aI
Hay4Hno#t 6ubimmoTexn)

oOygaromuxcs
[Nomemenue st | MeGens: yueOnast MmeOelnb
CaMOCTOSITEIILHOM paboTsl

Komriekr CHCHI/I&HI/I?)I/IpOBaHHOﬁ Mebenu: KOMIIBIOTCPHBIC CTOJIbI

O0opynoBaHue:  KOMITbIOTEpHAs

I/IH(i)OpMaIII/IOHHO'KOMMYHPIKE[III/IOHHOIZ CCTHU «I/IHTepHeT» U JO0CTYIIOM B

TCXHHKaA C MNOJKIIOUYCHUEM K
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JNEKTPOHHYIO HHDOPMALMOHHO-00Pa30BaTEIBHYIO Cpely 00pa30BaTeNnbHOI
opraHm3anuy,  BeO-Kamepbl, — KOMMYHHKAIllMOHHOE  00OpyIOBaHHE,
obecreunBaroIiee MOCTyll K CETH HHTEPHEeT (MPOBOAHOE COCAMHEHHE MU
6ecripoBoaHOE coequHeHue 110 TexHomorun Wi-Fi)

ITomemienue JUIst
CaMOCTOSATENIbHON paboTsl
obyuaromuxcs (ayn.207)

Meo0enb: yueOHas meOeIb
KoMIUIEKT criennaTu3upoBaHHOM MeOEITH: KOMITBIOTEPHBIE CTOJIBI

O0opynoBaHue: KOMITBIOTEpPHAsI TEXHHKA (HAa OCHOBE TOHKMX KIIMEHTOB) C
MOJAKIIIOYEHHEM K MH(OpMalMOHHO-KOMMYHHKAIIMOHHOU cet «VHTepHeT»
U JOCTYNOM B 3JECKTPOHHYIO HH(OPMALMOHHO-00Pa30BATEIBHYIO CPEIy
00pa3oBaTeNbHOM OpraHM3alid,  KOMMYHHKAIMOHHOE 00OpyIOBaHME,
oOecrieunBaroIee JOCTyI K CeTH HHTEPHET.

25




