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1 I_Ie.]'II/I 1 3aJa491 U3YUYCHUSA TUCHUITINHBI

1.1 leanp AuCHUNIIMHBI

VYuebnasa qucuuiuinza «IIporpamMmmupoBaHne MUKPOKOHTPOJIEPOBY CTABUT CBOEH LIENbIO
U3y4eHHE TOCTPOCHHS U (PYHKIMOHUPOBAHHMS OCHOBHBIX JJIEMEHTOB YIpAaBJICHUS B
MHUKPOKOHTPOJUIEPHBIX YCTPOMCTBAaX U (DYHKIIMOHUPYIOLIMX HA UX OCHOBE Y3JIOB C TOUKHU 3PEHUS
IPOrpaMMOM COCTABIIAIOIIEH ISl pealu3aliy pa3INuHbIX KOMIUIEKCHBIX CUCTEM aBTOMAaTH3aLluU
IPOM3BOJICTBEHHBIX MIPOLIECCOB U HAYYHBIX MCCIEIOBAHNMN, BCTPOEHHBIX MUKPOIIPOLIECCOPHBIX U
MHUKPOKOHTPOJUIEPHBIX CHCTEM BCEX c(ep IIEKTPOHUKH.

1.2 3agaun AUCHUIIIHHBI

O3HaKOMUTb  CTYAEHTOB C  apXUTEKTypOoil U  OCHOBHBIMM  TE€XHUYECKUMHU
XapaKkTEepUCTUKAMM  MHKPOKOHTPOJJIEPOB € OCHOBHBIMM TpPeOOBaHUSIMM IPOrPaAaMMHOIO
obecrieuenus Uit HUX. CHCTEeMaTH3MpOBaTh NOJYYEHHBIC 3HAHUS Kacarouleics pa3paboTKu
IPOrPpaMMHOr0 00ecreueHus sl MUKPOKOHTPOJIEpOB apXuTekTypsl ARM u mporpammHOro
oOecrieyeHns, 0COOEHHOCTEH MPUMEHEHHsI MUKPOKOHTPOJUIEPHOH TEXHHKH W TPOTPAMMHOTO
obOecrieuenus. Jlatb  yruiyOneHHble NPAaKTUYECKME HABBIKM [0  IPOrpaMMUPOBAHUIO
MHUKPOKOHTPOJIIIEPOB.

1.3 MecTo AuCHMILUINHBI B CTPYKTYpe 00pa30BaTe/IbHON NMPOrpaMMbl

HucuuruinHa «lIporpaMMupoBaHre MUKPOKOHTPOJUIEPOB» OTHOCUTCS K (popMupyemoit
y4acTHHUKaMHU OOpa30oBaTeNbHBIX OTHOIIEHWH uacTtu broka 1 "Jucuumniaueel (MOIynH) Mo
BbIOOpY" yueOHoro mi1aHa. B coorBeTcTBHM ¢ pabounM yueOHBIM MJIAHOM JTUCLMITIIMHA U3y4aeTCs
Ha YETBEPTOM Kypce 10 OYHOU opme oOyueHus. Bug mpoMeKyTOUHOM aTTecTallii: B BOCBMOM
ceMecTpe — 3auer.

Matepran IUCHUIUIMHBI BeCbMa OOBEMEH, MOATOMY JUISl €r0 YCHEIIHOIO OCBOEHUS
HEOOXO/MMO YCHEIIHOE YCBOEGHUE MPEIBAPUTENIbHBIX JUCLHUIUIMH: «AJTOPUTMHU3ALUSA U
nporpammupoBanue», «Teopus dnexTpuueckux unenew», «®PHU3uKa IOIYNPOBOJHUKOB U
3NEeKTpoHUKa», «MHOCTpaHHBIM A3bIK», «PaanoTexHUuYeckue Lenu M curHais», «ludposas
pPaaMoOlNIEKTpOHUKAa U 00paboTka CcurHainoB», «OCHOBbI KOHCTPYHPOBAHMSI M TEXHOJOTUU
npoektupoBanuss POC», «PanmorexHuueckne cucremel», «LludpoBsie ycTpoiictBa u
MHUKPOIIPOLIECCOPBDY..

N3y4ast 3Ty OUCHUIUIMHY, KPOME BCETO IPOYEro, CTYACHTHI MOJIYYalOT IPAKTHYECKHE
HAaBBIKM JKCIIEPUMEHTAIbHBIX HCCIEAOBAHUM CUHTE3MPOBAHHBIX CAMOCTOSITEIBHO YCTPOWCTB,
HaBBIKM CAMOCTOATEIBHOIO IPUHATHS PEUICHWM Ul JOCTHXKEHHUS IIOCTaBICHHBIX 3a7ay
(yHKIIMOHMPOBaHUs pa3padaThIBAEMON M SKCILUTyaTHPYEMOMl MpOrpaMMHO-aIlapaTHON 4YacTH
ycTpoicTB. Tak Kak IporpaMMHO-aIIapaTHBIN KOMIUIEKC 9TO BCETAa HEPA3pbIBHOE LIEJIOE, O YEM
HY)KHO IIOMHHUTb IPU CO3JaHUM IPOrpaMM, AMCLUIUIMHA ITO3BOJISIET OCO3HATH IpPEACIIbHBIC
BO3MO>KHOCTH alllapaTHBIX CPENICTB YIPABIIEMbIX IPOrPaMMHBIMU NIPOLYKTaMu. B cBsI3u ¢ 3TUM,
B IMCLIMIUIMHE YACTSIMU PACCMaTPUBAIOTCS BOIIPOCHI pACCMATPUBAEMBIE, 3a4aCTYIO B COBEPILIEHHO
OTIMYHOM paKypce B MApAJUIENbHO BEAOMBIX IUCUUIUIMHAX «PanuoTeXHUUYECKHE LEeNu U
curHaisby, «l{udposas paanosnekTpoHrka u 00padoTka CUTHANIOBY», «OCHOBBI KOHCTPYUPOBAHUS
U TeXHOJIOTUH npoekTupoBanus POCy», «Pagnorexundeckue cuctemsl», «L{udpossie ycTpoiicTBa
Y MUKPOIIPOLIECCOPBD.

1.4 Ilepeyensb MIaHMPYeMbIX Pe3yJbTATOB O00y4YeHHUSs] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX € IVIAHUPYEMbIMH pPe3yJIbTATAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbl
N3yuenne nanHoM ydyeOHOM TUCHUIUTNHBI HAMPaBIIeHO HAa OPMHUPOBAHUE Y
oOyJaromuxcs 4acT npogheccuonanvruix xomnerenuuit [TK-1.
KOZ[ 1 HAMMCHOBAHHC
HHAWKATOpa JOCTHIKCHU PeSyJ’IBTaTLI O6y‘IGHI/I$I 110 AUCHUIIINHE
KOMIICTCHII U
IIK-1 Cnoco0eH BBINOJIHATH MaTeMaTHYecKOe MOJeJUPOBaHHEe O0OBEKTOB M MNPOLECCOB IO TUIOBBLIM
METOAMKAM, B TOM YHUC/I€ C HCITOJb30BAHUEM CTAHAAPTHBIX NAKETOB MPUKJIAJTHBIX IIPOrpamMmm




KO,H 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHKECHUA

PesynbraTel 00y4eHus 10 TUCIUILTHHE

KOMITCTEHIINN
NIIK-1.1 CnocobeH mpHUMEHATH 3HATH yMeThb Baaners
COBpEMEHHBIC METOJIBI MeToap! CONpsKEHNS OmnpenensTs Hasikamn
nH(GOPMAIMOHHBIX  TEXHOJOTHI U (POBBIX CUTHATIBHBIX XapaKTEePUCTUKH, 00JIaCTh pacuéra
TSt MOJIETHPOBAHHS JIMHUH C aHAJIOTOBBIMH MPUMEHECHHUS U HOMHHAJIOB
MIPOCKTUPOBAHHUS CJIOKHBIX YTIPaBISIEMBIMHU Ha3HAYCHUS JIEKTPOHHBIX | YCTPOMCTB A
TEXHUYECKHUX CUCTEM ycrpoiictBaMu. OCHOBHBIE YCTpOMCTB COTIPSDKEHUS,
UIIK-1.2 CrocobeH XapaKTEepUCTUKHU HUCTIONB3YIOIMXCA IS YIpaBJIEHUS U
HCTIONb30BaTh COBpPEMEHHBIE 3JeMEHTapHbIX MOHTa)Ka B obecrieueHust
MPUKIAJHBIE MaKeTHl IPOTrpaMM ANEKTPOHHBIX 3JEKTPUUECKUE LENH MO0 9KCIUTyaTalluoOH
JUTSL MOJICTMPOBAHUSI (pU3NUECKIX KOMIIOHEHTOB. TEXHUYECKOMY OIHCAHUIO HBIX NIPENIeNoB
IIPOIIECCOB IlepeueHb HOPMATUBHBIX Ha HUX. 3JIEMEHTapHbIX
JIOKyMEHTOB 1 YCTpPOMCTB B
CTEUATH3NPOBAHHBIX [TpuMeHATh MUHBI JAHHBIX | 3JIEKTPUIECKUX
TEPMHUHOB B 00J1aCTH B YCTpOMCTBax LTISAX.
n3y4aeMON TUCIUILIIHBL MHKpOIIponeccopa, Brnaners
IpeycMaTpHUBAIOIINX TOTOBHOCTBIO
NIPUHIUI JEHCTBHS, MIPOCTOTY pa3pabOTKH: YUUTHIBAT
BCEKTOPLI IPCPLIBAHUS, YTCHUC I/IHq)OpMaLLI/II/I C COBPCMCHHBIC
pEerucTphl yIpaBIeHUs nepnq)epfli/iﬂmx TEHICHINN
HpepbIBAHUAMU TIPUHLIAIIBI ycrpouncrs PasBUTHA
TakTupoBaHui. OCHOBHbBIE STICKTPOHHKH,
HU3MEPUTENIBHON
(yHKIOHAIbHBIE u
SIICMCHTEI . BBIYHCIIUTEIHHO
HWHTETPUPOBAHHO cpeJibl i TeXHUKH,
pa3paboTKu Mporpamm MH(pOPMAIHOHH
OCHOBBI HAaITMCAHUS BIX TEXHOJOTHI
nporpamMm ajis B CBOCEH
MUKPOKOHTPOJIJICPOB npo(beccn()Han],
HOM1
JIESITeTIBHOCTH
HaBBIKaMU
yIpaBIeHUS
MHUKPOKOHTPOJT
JepamMu.

2. CTpyKTYypa M cojiep:KaHue JMCIUIIIHHBI.

2.1 PacnpenesieHue TPyA0EMKOCTH JUCHUIJIMHBI 10 BUAaM PadorT.
O6mas Tpy10€MKOCTh AUCIUILTNHBI cocTaBisieT 4 3au.en. (144 yacoB), ux pacnpeeieHue
1o BHJIaM paboT mpecraBieHo B Tabmute (st crynpentoB ODO).

Bun pabot Bcero CemecTpsl (4achl)

4acoB 4

KoHTakTHasi padoTa, B TOM 4HCJIe:

IAyIMTOpHBIE 3aHATHSA (BCEro):

BaHATHs JCKLIMOHHOIO TUIIA 22 22

MPaKTUYCCKUC 3aHATHUA

iTabopaTOpHBIE 3aHATHS 34 34

Nuas koHTaKTHas padora:

KonTpoab camocrosTenbHoit paboTsl (KCP) 7 7

ITpomesxyrounas arrecrarus (MKP) 0,2 0,2

CamocTosiTesIbHAsi pad0Ta, B TOM YHcCJIe:

Kypcosas pabora

CaMocCTOATEIHbHOE N3YUEHHE Pa3esioB, CAMOIOITOTOBKA (MpopaboTKa U

MOBTOPEHHE JIEKIIMOHHOTO MaTepHalia 1 MaTepHaja yueOHUKOB M yUeOHBIX 80,8 80,8

mocoOuii, MOATOTOBKA K JIJAOOPATOPHBIM M MPAKTHYECKUM 3aHITHSIM)

IPedepar




[loaroroBka K TCKYIIEMY KOHTPOJIIO

KoHTpoJb:
BayeT
O0masi TPy10eMKOCTh Jac. 144 144
B TOM 4YKcje KOHTAKTHasi padoTa 56.2 56.2
9 9
3a4. ef 3 3

[lpy wW3yYeHWM JUCHMIUIMHBI MOTYT TIPUMEHSTCS HEKOTOPBIC AaCIEKThl  MOJICIH
«epeBEPHYTOrO O0YUEHUS» B PEKUME AUCKYCCHOHHO-OPUEHTUPOBAHHOTO MEPEBEPHYTOTO Kilacca
WIM BHUPTYaJbHOTO TEPEBEPHYTOTO Kjlacca: JMCTAHIMOHHBIE 00pa30oBaTebHBIC TEXHOJIOTHU
(anekTpoHHOE 00ydeHue) B opMe CMEUIAaHHOTO OOYYEeHHUs, OCHOBAaHHOTO HAa COYETAHHH OYHOTO
0o0y4eHus: U OOy4YCHHsT KOMIBIOTEPHBIMU CPEICTBAMH, BKIIOYAIONIMMH HEKOTOPBIC ACIEKTHI B
dopmare muctanmuonHoro odbydenuss B coorBerctBur ¢ ®I'OC BO. B ycnmoBusix pa3ButTus
JIEKTPOHHOW MH(OPMAIIMOHHO-00pa30BaTEIILHOM CpE/Ibl By3a B KAUECTBE YIPABICHHS 00yICHUEM
BeIOpaHa ratgopma Moodle, ogHako, COBMECTHO ¢ HEl /s CO3/IaHMs U ITyOJIMKAUU KOHTEHTA U
y4eOHBIX 00BEKTOB HCIIOIB3YIOTCS: CITY)KOa BHICO TPAHCIISIIMHA K HHCTPYMEHT U1l KOMMYHUKAITHH
1 00paTHOM CBA3H.

2.2 CopepaxaHue IMCUMIIIMHBI:
Pacnipenenenvie BUI0B yaeOHON pabOTHI M MIX TPYAOSMKOCTH T10 paz/iesiaM JUCIUTLIAHBL.
u3ydaeMoil B 8 cemecTpe

KomnuectBo yacos

No HaunmenoBanue pa3nenos (Tem) Beero Aypﬂ;g:g; Had KCP BHe?;IgZTT(;p Hast
J | 1I3 JIP CPC

BBenenue B ycTpoiicTBO
1. |MHKpOKOHTPOJIIEPOB, KOMIUJISITOPOB U 12 2 4 1 5
CpeACTB pa3pabOTKH.

[lepenava naHHBIX 1 yAAIEHHOE yIIPaBICHUC
2.  |uMQpOBBIX CUCTEM MEXIY cOOOH 110 14 4 4 1 5
CTaH/IapTHHIM UHTepdeiicam

[Tepenaua u npuem ganHbIX o Ethernet

3. o 20 4 4 1 11
unrepdeiicy
CXeMOTeXHHYECKUE ACTIEKThl COMPSIKEHHUS

4. . 15 2 2 11
1IM(POBBIX U aHAJIOTOBBIX YCTPOWCTB

5. |lpsmoii rdposoii cuntes (DDS) 18 2 4 1 11
Bgenenmne B paboty ¢ APM apxurextypoii Ha

6. |mPMMEpE anmapaTHO-NporpaMMHOro 28.8 4 3 1 14.8

KoMIUTeKkca. lIHTerpupoBanHas cpesa
pas3pabotku st APM mporieccopos
AnmapaTHoe IporpaMMHUpPOBaHUE KakK
7. |cpeacTBo OBICTPOI TUPPOBOH 0OPAOOTKH 18 2 4 1 11
AQHAJIOTOBBIX CUTHAJIOB

CrennanbHble aJITOPUTMBI IPEOOpa30BaHUs

8. 18 2 4 1 11
1 00pabOTKH CUTHAJIOB.
HUTOI'O no pasdenam oucyuniunul 22 34 7 80,8
3auér 0,2
[MoaroToBKAa K DK3aMEHY
DK3aMeH
OO0mmast TpPyAOEMKOCTb 10 TUCIIATUTHHE 144

[Tpumeuanue: JI — nexuuu, [13 — npakTuueckue 3anatus / cemunapsl, JIP — maboparopHusie
3anstusa, CPC — camocrositensHas paboTa CTyIeHTA.



KonraktHas pabora mpu

MPOBEIECHNN  Y4eOHBIX  3aHATHH 1O

JUCLUILINHE

«[IporpamMmmupoBaHne MHUKpPOKOHTPOJIJIEPOBY» BKIIOYACT B CEOs: 3aHATHS JICKIIMOHHOTO THIIA,
MPaKTUYECKHE 3aHsATHs, JabopaTopHble padOThl, TPYNIOBbIE KOHCYIbTAMU (TaK K€ U
BHEAYJAUTOPHBIC, Yepe3 IIEKTPOHHYI0 HH(POPMAIIMOHHO-00pa30BaTeNbHYI0 cpeay MoayabHOro

Junamuueckoro OOydenust Kyol'Y http://moodle.kubsu.ru), mpomexxyrounas

YCTHOH (opme.

2.3 Coaepxxanue pa3aenoB (TeM) AMCHUIINHBI:
2.3.1 3ansATHSA JJEKIMOHHOI0 TUIIA

aTTeCTanusa B

®dopmMma
HanmenoBanue
Ne Copneprxanue paszena (TeMbl) TEKYLIETO
paszzaena (TeMbl)
KOHTPOJIS
1. Knaccudukamus apxutexTyp mporeccopoB. IIpuHCTOHCKAS
apxurektypa (Pom  Heifimama). TapBapmckas  apXHUTEKTypa.
MoaudpunupoBanHass ~ rapBapickas  apxurtekrypa.  CtpykTypa
MukpokoHTpoiiepa AVR ot Atmel. Peructper obmero Ha3sHaYeHHS.
@mnaru cocrostaus. [lamsare mporpamm. Ilamste mamsbeix. [epudepns.
Bsenenue B ycrpoiictso |[IpepbiBanus. Crpyktypa  koma  mporpamMMmbel  AccemOiepa.
MHUKPOKOHTPOJUIEPOB,  |ApudMeTnyeckue H JIOrMYeckue Komauibsl. Makpocsl. KomaHisl TP (1-7)
KOMIMJISITOPOB U nepecsliok. Komanas! BeTBineHnit. KoMaHAbI yCIIOBHBIX IEPEXO/IO0B.
CPEICTB pa3pabOTKH. Apxutekrypa AVR 8-MH pa3psaHBIX MUKPOKOHTPOJUIEPOB.
(OcHOBHBIE CTPYKTYpHBIE OJIOKH 8-MU pa3psiHBIX MUKPOKOHTPOJIIIEPOB
AVR 1 ux ¢pyHkunonansHoe HazHaueHue). [Iporpammuas moneins AVR
8-MHU pa3psaHBIX MUKPOKOHTPOJUIEPOB. McTopus pa3BuTHs LU(PPOBBIX
YCTpOUCTB. DTamsl pazpaborku npukianHoro 1O ycTpoiicTB Ha OCHOBE
OJJHOKPUCTAJIbHBIX MUKPOKOHTPOJUIEPOB.
2. |llepenava naHHBIX U .
penatia i Opranmszanus ooMeHa naaHsIME 110 nHTepdericam UART, SPI
yIanEéHHOE yIIpaBIICHHUE N .
BPOBEIX CHOTEM u [2C mist KOHTPOIUIEPOB TapBapACKOH apXUTeKTyphl 6mu3koit k RISC.
iemp 060l 110 OO0paboTka TpepBIBaHUM, CIMHNA pPEXUM TIporeccopa, TaimMepsl,| JIP (8-11)
CTaHHZ CHBIM cuérunkn, cropoxkeBoil Taiimep, UART u USART, SPI umnTepdeiic,
Aapt TWSI (12C) nnrepéeiic. IrDA.
unrepdeiicam
3. |llepenava u npuem [MoaxmodeHne MUKpoKoHTpoJutepa yepe3 Ethernet nnrepdeiic
nansbix o Ethernet k Internet cetu (pa3bop cxeMbl u porpammsl yipasienus yepe3 UDP u| JIP (12,20)
uHrepdeiicy TCP ycTpoiicTB npu oMoty MUKpoKOHTposuiepoB AVR)
4. |CxemoTexXHHUYECKHE Amnanoro-uudpoBsie npeodpazoBarenu, HU(POBbIE NATUHUKH,
ACTIEKTHI CONPSDKeHUS  |U(po-aHaJOroBble  IpeoOpa3oBaTeny,  MOINHBIE  YCTpOMcTBa TP (18)
UQppPOBBIX U KOMMYTAallMY, ONTORJIEKTPOHHBIE pa3Bs3ky, [IIVM.
aHAJIOTOBBIX YCTPOMCTB
5. O@yHKIMOHANbHAs cxema cuHTe3atopa DDS. IlpuHuunesl
Tpsmoii tbpoBoit paboTsl akkymyssTopa ¢assl. DDS, kak HCTOYHHMK ONOPHOTO CHUTHAIA
cunres (DDS) mis rerepoauHoB ¢ netnéin GAIMY. FSK u PSK wa DDS. JIP (14,19)
Cunxponuszauus DDS cunre3atopos u noayyenue [-Q curnanos.
6. ITompoOHeIf  pa3bop  BO3MOXKHOCTEH, HUHTEpdENHcoB U
CXEMOTEXHHYECKHX pELIeHHH B IulaTe pa3paboTyuka amnmapaTHO-
Bhejienue B pabory ¢ MIPOrpaMMHOT0 KoMmiuiekca. OnpezneneHre HEOOXOAMMBIX CBEIEHHH B
APM apxurexTypoii Ha datasheet u amroputm pacmnonoxkeHus: uHpopmarwu. KoMIOHEHTHI
DHMEDE ANADATHO 1986BE9IT, 1892BM 144, Ha 6a3e sinpa Cortex, ¢ BcrpoeHHBIM Ethernet
PHUMED P uaTepdeiicom. Cootnomenne ¢ STM32F407TG. Ocobbie oTamgus mpu
MIPOTrPaMMHOTO ) .
HamucaHUM  MUKpomporpamM B cpene  Keil pvision  wmexay| JIP (15-20)
KOMIIEKCA. ) —
oubmmorekamu StdPeriph u CMSIS. Bbrok cxema NOIKITIOYSHUS
WurerpupoBanHas .
YCTPOWCTB BBOJIa/BEIBOAAa B MUKpOoKOoHTposuiepax STM32F4xx u criocod
cpena pa3paboTKu I .
(hopMHUpOBaHHUS TAKTOBBIX YaCTOT IIWHHBIX IpeoOpa3oBareneii APBI u
APM mnporeccopoB .
APB2. IonknroueHne MUKpokoHTposuiepa uepes Ethernet untepdeiic k
Internet cetu (pa36op cxemsl U mporpaMmsl ympasienus yepe3 UDP u
TCP ycTpo#CTB py NOMOIIM MUKPOKOHTPOJLIEPOB)
7. |AmmapaTHOE Apxutexrypa FPGA (IITUC cemeiictBo Cyclone IV): CRAM,
IIPOrpaMMHPOBAHHE KaK |JIOTHYECKasi eMKOCTh, 0000IICHHAsA CTPYKTypa Jormueckoro snementa| JIP (21,24)
CpENCTBO OBICTPOIt IJIMC  (yctporictBo LUT). OcoOGeHHOCTH  S3BIKOB  OMHCAHMS

6




udpoBoii 06paboTKH
AHAJIOTOBBIX CHIHAJIOB

anmapatyps! tana Verilog min VHDL. Cmbicn npuMeHEHUs] KOHEYHBIX

aBToMaToB. Ctpykrypa VHDL-0onmmcanus.

CrieninalibHBIE
aNTOPUTMBI
mpeoOpa3oBaHus U
00pabOTKH CHTHAJIOB.

Ha npumepe npsiMBIX KOJOB IporpaMm, 0e3 HCIIOJIb30BaHHS
cpeny BH3YaJIbHOTO
H3JIaraeMoro
MaTeMaTHIECKOro ammapara JeMOHCTPHPYETCS B PEaJbHOM BPEMEHH
peanu3ays anropuTMoB 00pabOTKH M3MEPEHHUI CHUTHAJIOB (BBIOOPOK):
HHTEPIOJIINS BEIOOPOK IIOMMHOMOM DpPMHUTA, KyOMIECKHM CIUTafHOM.
Okcrponansuus GyHKIuH MertonoM bépra. Pasmokenue curnama B

BCTPOCHHBIX AJITOPUTMHYECCKHX (YHKIUH B

TIPOTPaMMHPOBAHHS MathCad, Ha OCHOBE

CIICKTP.

JIP (22)

[Tpumeuanue: 13 — BwImoaHEHWE TpakTUyeckux 3ananuii, KP — xoHTponsHas pabora, T —

TecTupoBanue, JIP — 3amura nabopatopHoii paboTHI.

2.3.3 JlabopaTopHbIe 3aHATHSI.

HanmenoBanue
paszena

HaunmMenoBanune 1abopaTopHBIX paboT

®dopma TeKyliero
KOHTPOJIIS

2

3

4

BBeneHue B ycTpolcTBO
MHUKPOKOHTPOJIIEPOB,
KOMIIUJIATOPOB U
cpencTB pa3paboTKu.

BPIHaprIe H JOIr'HYEeCKHEe CXeMbI.

TEeXHUYECKUI OTUET 1O
11a00paTOPHBIM
paboram

Casuramme  perucrpsl;
NOCJIeI0BATETbHBIX
CYETUYMKH.

perucTpsol
NPUOIUKEHUH.

XpaHeHusl,
Mudposbie

TEeXHUYECKHI OTUET 1O
mab0paTOPHBIM
pabotam

KoMOuHanmoHubie
mudparopsl,
HHIUKATOPBI.

JIOTHYecKue
Aeminpparopsl.

ycTpoiicTBa:
CBeToanoaHbIe

TEXHUYECKHI OTUET 1O
mabopaTOPHBIM
pabotam

(I)Ole/IPOBaTeJ[H HUMITYJbCOB, T€HEPATOPbI III/[(l)l)OBLIX
CHUT'HAJIOB U MyJILTPlBl/lﬁpaTOpLI HAa OCHOBE€ JIOI'HYECCKUX
CcXeM

TEXHUYECKUH OTUET 110
mab0paTOPHBIM
pabotam

BBexnenue B ycTpoiicTBO
MHUKPOKOHTPOJLIEPOB,
KOMITHJISITOPOB U
cpeacTB pa3pabOTKH.

H3zyyenne MHKPOKOHTPOJLIEPOB U HX
nporpammupoBanue. [Ipy BHIOTHEHUHN JaHHOW pabOTHI
CTYJEHTBl HU3y4aT CTPYKTYpy MHKDPOKOHTPOJLIEPA, €ro
HHTEPQEHCHI, paboty BHYTPEHHUX perucTpon
MHUKpPOKOHTpPOJLUIEPA, MIpOrpaMMHBbIE CpEICTBa,
MOCJIEA0BATEABHOCTh JNEUCTBUN ISl MPOrPAMMHPOBAHMS
MHUKPOKOHTpOJIEpa, JTaOOpaTOpHBIM MakeT MpPOBEICHU
11a00paTOPHBIX paboT.

TEXHUYECKHUH OTUET MO
11a00paTOPHBIM
paboram

ApupmeTuko-10ruyecKre onepauuu HaJl perucTpaMu
MHKPOKOHTpOJIepa. [Ipu BbIMONHEHNH NAaHHOW PabOTHI
cTyAeHTsl u3ydar AJIY MHKPOKOHTpoJIepa, PEerucTphl
BBOJIa/BBIBOJIa, BHYTPEHHHE DErHCTPHl M apU(pMETHKO-
JIOTHYECKHUE OTIEPAILINH, KOTOPhIE MOXHO K HUM IPUMEHSITb.

TEXHUYSCKUI OTUET 1O
m1a00paTOPHBIM
pabotam

N3yyenne mnpepbiBaHMi MHMKPOKOHTpPOJLIepoB. IIpu
BBIMTOJIHEHUM JaHHOH pabOThl CTYIAEHTHI H3y4daT BUJBI
[IpepbIBaHU MUKPOKOHTPOJUIEpPA, UX IPUHIUI JEHCTBUS,
BEKTOPBI IIpepbIBaHMs, PETrUCTpHI yIpaBJIECHUS
MpephIBaHUAMH, paboTy TaiMepa/ cHeT4YnKa, U PErHCTpPHI
YIPaBJICHUSI TIPEPHIBAHUSAMH W (JIaroB IpepbIBaHUH, a
TaKKe NPUHLUNBl TAaKTUPOBAHMS MHUKPOKOHTpOJIEpA WU
3aJaHMsl 4YaCTOT TAKTUPOBAHMSL.

TEXHUYECKHUH OTUET MO
11a00paTOPHBIM
pabotam

Iepenava naHHBIX U
yIanéHHoe ynpasJeHHEe
rQpoBBIX cHCTEM
MEXIy co0oit o
CTaH/IapPTHBIM

HN3yuyenune conpsizkenuss MUKpokoHTposiepa ¢ JKKH u
BbIBOJ CHMMBOJIbHOH HH(popmauuu. [Ipu BbIIOTHEHUH
JTaHHOM paboTHl CTYAEHTHl M3y4aT yCTPOIlCTBO paboThHI U
oOMeH JgaHHbIMH ¢ 16-cumBoibHBIM  JKKU, ero
MHHUIHAIA3ALHUIO0, BEIBOJI CHMBOJIOB Ha DKpaH.

TEeXHUYECKUI OTYET 1O
ma00paTOPHBIM
pabotam




10.

11,

uHrepdeiicam

Hcnoan3oBanue HHTepdelica USART
MHMKPOKOHTpOJJIepa AJIsl NpHeMa/mepefadyd JAaHHBIX.
[Ipn BBEIMOTHEHMM [aHHOHW pPAaOOTBI CTYICHTHI H3ydar
cTpykTypy wuHTepdetica USART MukpokoHTpoiepa,
Ha3HaueHWe  (PYHKIMOHATBHBIX  OJIOKOB,  MPHHITUI
nprema/mepenadn  JaHHBIX 1o wmHTepgeiicy USART,
HACTPOHKY CKOPOCTH IpHeMa/mepenaud, ¢opmara Kaipa,
(yHKIIMHM perucTpoB, comnpsbkenue uHTepdeiica USART
MHUKpPOKOHTpoJuIepa ¢ uaTepdericom RS-232 xomnsiorepa,
pa3bepyT mpUMEpHl TpOrpaMM IO IpueMmy/mepeaade
naHHbIX 1o uHTepdeticy USART.

TEXHUYECKUI OTUET MO
mab0paTOPHBIM
pabotam

Yupasienue HINUHIETbHBIM
MOAKJIIOYEHHBIM K MHKPOKOHTPOJLIEPY.
[Ipy BBHIMONHEHWH [aHHOW pPabOThl CTYACHTHI H3ydyar
OPUHIMO pabOoThl I[IarOBOTO JBHIATeNs, YCIOBHSA €ro
pasrosa, pa3bepyT HpUMepBl HPOrpaMM IO YHPaBICHHIO
[IArOBBIM ~ JIBUTaTelieM,  IIO3BOJSIFOLIMX  YIPABIATH
CKOPOCTBIO BpaLICHHSI.

JABUTIaTe/IeM,

TEXHUYECKUH OTUET T10
11a00paTOPHBIM
pabortam

IIporpammHublii oTkJaKK B cpeae HiAsm.

[Ipn BBEIMOTHEHMM [aHHOW pPAaOOTHI CTYICHTHI OCBOST
nporpaMMHYy0 cpexy HiAsm, crpykrypy wuHTepdetica
USART MUKPOKOHTPOJLIEPA, Ha3HAaYCHUE
(yHKIMOHAJIBHBIX OJIOKOB, MPUHLIMI NpHeMa / mnepeaadu
JIAaHHBIX 10 TpepbiBanuto ¢ natepderica USART, paszdepyt
npuMepsl mporpamm B cpene HiAsm jaist ympaieHus
nepeayei / npueMoM KoMaH I o uHrepdeiicy RS-232.

TEXHUYECKUI OTUET 1O
mab0opaTOPHBIM
pabotam

12,

[epenava u nprem
naHHbIX 1o Ethernet
uHTEepdeiicy

Peanuzanus mnporokosioB ARP, ICMP, IP wHa
MHKPOKOHTpOJLIepe.

[Ipn BbIMONHEHMM [aHHOHW pPAaOOTHI CTYJICHTHl H3ydar
CTPYKTYpPY M TpHHIMI paboTel mHTep(eiica Ha OCHOBE
MUKpocxeMbl — npaiiBepa MAC ypoBHs, €ro perucTpsl,
0COOCHHOCTH YTEHHS/3anKcH GU3HIECKUX PErucTpoB, SPI
uaTepdeiic 1 SPI xoMaHABI (YTEHHE/3aMACh PETHCTPOB,
Oydepa, ycTaHOBKa/CHATHE OHUT 10 Macke, MATKUil cOpoc)
JUId  YUpaBICHUS, CONpPSKEHHE MMKPOKOHTpoiulepa U
untepgeiica mukpocxembl — npaiiBepa MAC ypoBHS,
moaens OSI, mporokomsr ARP, ICMP, IP, pa3bdepyr
MporpaMMBbl Il peannzanuu npotokoioB ARP, ICMP, TP
Ha Ijare.

TEXHUYSCKHI OTUET 1O
ma00opaTOPHBIM
pabotam

13.

Pa3pabotka u
HCCIICIOBaHHE
XapaKTePUCTHK

HEJIMHEUHBIX

YeTHIPEXITOIOCHIKOB
CBUY u reneparopon
CBUY curnanos

Hccnenosanne pa3oBoro gereKkropa.

Wzyuaercst pabora anHaioroBoro (a3oBOro IETEKTOpa H
Y4acTOTHO-()a30BOTO AETEKTOpa MPU W3MEPCHHH PAa3HOCTH
(a3 1OByX TmepecTpamBacMBIX TeHEpaTopoB. Tak e
CTYJIEHTBl H3Y4alOT BO3MOXHOCTh 3amycka @OAITY-
CHHTE3aTOpa Ha OCHOBE MHMKPOCXEM TIIOJ YIPaBICHUEM
MHUKPOKOHTpPOJLIEPA.

TEXHUYECKUI OTUET 1O
ma00paTOPHBIM
pabotam

14.

[psimoit mudposoit
cunte3 (DDS)

Ipsamoii undposoii cunTe3

Ha ocnoBe DDS ynpaBiaseMoil MHKPOKOHTPOJIIEPOM
UCCIEyeTCsl TOCTPOCHHE YINPaBISIEMOTO CHHTE3aToOpa
4acTOT (BBIXOAHOW CHTHAN MpPOBEPSIETCS Ha CHEKTP
ananmmzatope). [IporpaMMubIM KoJIOM Tipu momoru DDS
peanusyercs UM, a 3arem u FM.

TEXHUUYECKUH OTUET 110
ma00paTOPHBIM
pabotam

15.

16.

Bgenenue B paboty ¢
APM apxurektypoit Ha
IIpUMepe amnmapaTHo-
MIPOrpaMMHOTO
KOMILJIEKCa.
WuTerpupoBanHas cpena
paspabotku 11 APM
IPOLIECCOPOB

IpuHUUNIBI NMporpaMMHpPOBaHUsA ARM
MHUKpOKOHTpoJuiepa B cpeae Keil pVision. M3ydatorcs
OCHOBHBIC (I)yHKHI/IOHaHI)HI)Ie OJICMCHTHI HHTeI’pHpOBaHHOﬁ
cpensl paspabotku keil pVision Ha mpuMepe UCCIeI0BaHUS
3JIEMEHTAPHBIX (QYHKIIMI BBOIa/BBIBOJIA.

TEeXHUYECKHI OTYET 1O
ma00paTOPHBIM
paboram

HccnenoBanue CcHCTEMHOro TaiiMepa M acCHeKTbI
CHCTEeMBI MPePHIBAHN MHKPOKOHTPOJLIepa. M3ydaercs
paboTta CcHCTEMHOro TaliMepa W NPUHIMIE PabOTHI
CHUCTEMBI MTPEepBIBaHUI Ha IIPUMEpe 0OPaATHOTO OTKIIHKA IO
kHonke. ARM -sipo.

TEXHUYECKHUH OTUET MO
n1ab0opaTOPHBIM
pabotam




IIpuém u nepemaua nanubix no cpeacrsom USART

TEXHUYCCKUI OTYET 110

17 Wsygaercss  ucmosnb3oBaHne OOMEHAa [AHHBIMH  4€DPE3|7aGopaTOpHBIM
| MOJYJIb puEéMOo-NepeIaTuNKa UART MEXIY|paGoram
yctpoiictBamu. ARM -saapo.
CxemoTtexHudeckne |BbIcokockopocTHas oundpoBKa MOTOKOBOI'0
ACTIEKTHI COTIPSPKEHUST |aHATOTOBOr0  CHrHaja. l3ydaercs  BO3MOXHOCTB
TUPPOBHIX U MHUKpoKoHTpoiuiepa Ha ARM siape ¢ Bo3moskHOCTRIO DSP,
aHAJIOTOBBIX YCTPOICTB. |OIM(POBEIBATG AHATOTOBBIE CHTHAJIBI C  ITOMOIIBIO
BBenenue B paboty ¢ [BctpoeHHbIX ALIIL. . .
APM apxutexTypoii Ha TEeXHUYECKUH OTUET 1O
18| mpumepe anmapatHo- 1abopaTopHLIM
pabortam
IPOTrPaMMHOTO
KOMILJIEKCa.
Hurerpuposannas cpena
pa3pabotku st APM
IIPOLIECCOPOB
Ipsmoii nudpoBoil | BbICOKOCKOPOCTHAS reHepanus MOTOKOBOI0
cuntes (DDS). aHAJIOTOBOr0  CHrHaja. l3ydaercs  BO3MOXHOCTh
CxeMOTeXHHUYECKHE |MUKpPOKOHTposuiepa Ha ARM snpe ¢ BoamoxkHOCTRIO DSP,
ACTEKTHI COTNPSKEHUST |CHHTE3UPOBATh  AHAJIOrOBBIE CHTHAIBI € MOMOIIBIO
TUPPOBHIX U BcTpoeHHBIX LIATIL.
aHAJIOTOBBIX YCTPOWCTB.
TEeXHUYECKUH OTUET 1O
19, Baezenne B padoty ¢ 11a00paTOPHBIM
APM apxutekTypoil Ha paGoram
IIPUMEpE amnmnapaTHo-
MPOrpaMMHOTO
KOMILIEKCA.
WuTerpupoBanHas cpena
paspabotku st APM
IIPOIIECCOPOB
Baenenue B paboty ¢ |Mcnosib30oBaHue  yIAJ€HHOr0  yHnpaBJieHHs  4epe3
APM apxurektypoii Ha |Ethernet Opranuzanus ynaa€HHOrO IOCTyNa K JTAHHBIM
npumepe anmapaTtHo- [depe3 Ethernet mHTepdeiic Ha ocHOBE MHKpOCXEMBI —
MIPOrpaMMHOIO npaiisepa MAC ypoBHs. s MukpokoHTposuiepa ¢ ARM
KOMILIeKCa. SIIPOM. TEXHUYECKUM OTYET O
20, WuTerpupoBanHas cpena MaGOpaTOpPHBIM
paspabotku it APM paGoTam
MPOIIECCOPOB.
Ilepenaua u npuem
na"aelx 1o Ethernet
uHrepdeiicy
CocraBjeHHe NPOrpaMM Ha I3bIKe aNNapaTHOI o0
AnnaparHoe nporpammupoBanus. [Ipy BEIMOJHEHUN TaHHON pabOTHI
NIporpaMMHpOBaHue Kak |CTYACHTBI U3ydaloT B CPELE Quartus I Hanucanue TEXHUYECKUH OTUET 1O
1 cpencTBo GpicTpoii  |Iporpamm st FPGA Cyclone IV Ha si3bIKe anmapaTHOro 1a60paTOPHBIM
| mudpooit o6paborku |Hporpammuposanust VHDL ¢ popmuposannem kak paboTtam
AHAJIOTOBBIX CUTHAJIOB |CHUTHAJIOB YIPABJICHUA, TaK U IPUEMOM U IEpCaavuCu
JIaHHBIX C HCHOJIb30BAHUEM CTPYKTYPBI KOHEUHBIX
ABTOMATOB
HN3yuyenune aJropurMoB 00padboTKU JaHHBIX.
CreunanbHble WuTepromnsiuns BHIOOPOK MOJIMHOMOM DPMHTA MO TEeXHUYECKUI OTYET 110
2 anropHTMBI M3MEPEHHBIM 3HAYE€HHSM M IPOU3BOIHBIX (DYHKIINHU B 1a60paTOPHBIM
1 TpeodpasoBaua m | jouicax nu3Mepenus. HTepnonsnus KyOniaeckum 6
paboTam
0OpabOTKH CHIHANOB. | c1y1aiiom 1o Ha0opy ToueK PyHKINHU. DKCTPANoIAIHs
¢yaxuun meronom bépra. Pasnoxenne curaana B CHEKTp.
Paspaborka n HccnenoBanue padorsl CBY cmecuredeii. TCXHIHMCCKHHI OTHET 11O
23] HCCACHOBAMHC HccneoBanue cMenleHns curaana Ban3 Ha CBU 11aGopaTopHLIM
XAPAKTCPHCTHI CMeCHTelIe, TIpH NOMOILIH BEKTOPHOTO aHamM3aTopa ereii. [PA00TaM
HEJIMHEUHBIX i




YeTBIPEXIIONIOCHUKOB |Pacuer M cMHTE3 COOCTBEHHOTO CMECHUTEIS Ha 33/1aHHbIE
CBUY u reHepaTopoB  [4acTOTHI.
CBUY curnanos

ArnmapaTHoe
MporpaMMHUpPOBAHUEC KaK TEXHUYECKUI OTUET MO
24, CpENCTBO 6BICTp0ﬁ Pacuer n peanmn3anys aaropurMa KX (I)I/IHBTPOB Ha Ha60paTOpHLIM
madposoii 06paborku  [[IJIUC 1t 3anaHHBIX 4acTOT. paGotam

AHAJIOTOBBIX CHT'HAJIOB

[IpoBenenue 3aHATHN JTaOOPATOPHOIO MPAKTHKYMa MPEIyCMOTPEHO YacTHYHO B
«KOMITHIOTEPHOM KJIaCcCE CHEMAIbHBIX JUCIUILTUHY (ayauTopus 205¢) (¢ ucrnoyib30BaHUEM
MIKROE-456, BIGAVR6 Development System, IlomHodyHKIIMOHATIBHAS OTIaa0YHAs
miara s m3ydenus MK Atmel AVR, STM32F407G-DISC1, STM32F4DIS-BB,
STM32F4 Discovery Base Bo, PL2303 USB UART Board, SN65HVD230 CAN Board)
Ornucanusi TEOpUH, METOIUYECKUE YKA3aHUS W 3a/IaHUs TI0 BBIMOIHEHHUIO JTaOOPaTOPHBIX
paboT pacmonararoTcsi B DJEKTPOHHOW WH(POPMAIMOHHO-00pa30BaTeIbHON  cpejie
Monynenoro  Jlunamuyeckoro  OOyuenuss Kyol'Y mo ampecy B HHrepher
http://moodle.kubsu.ru.

2.3.4 IlpumepHasi TeMATHKA KYPCOBBIX PadoT (MMPOEKTOB).

CormnacHo yuyeOHOMY IJIaHYy KYpPCOBBIE paOOThI (MPOEKTHI) IO TAHHOM TUCIUILIMHE
HE TIPETYCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAUYECKOTO ODecTieYeHNs 11 CAMOCTOSITEIbHOI PadoThI
00yYaIOIIMXCSA MO TUCHUILTHHE (MOTYJII0)

HepequL y‘IC6HO-MeTOILI/I‘IeCKOFO obecnieueHus JUCHUILINHBI I10

Ne Bung CPC N
BBITTOJTHEHHUIO CAaMOCTOSTEIIEHOW paOOTHI
1 |IIpopabotka y4eGHOTO 1. Meronudaeckue yKa3aHUs 10 OpPTaHU3aUN CAMOCTOATEIEHOW PabOTHI
(TeopeTmuecKoro CTYACHTOB, YTBEPKACHHBIE KadeApoii ONTOAIEKTPOHHUKH, IPOTOKOI Ne 6

MaTepHana), IoArotopka Kk |ot «01» mapra 2017r.

TeKyule u mpoMexytounoil |2. Hooxwuios, O. I1. DnekTpoHuka 1 cxemMoTexHuKa B 2 4. Yactp 2 :
arrecranuu (3a4€Ty, TectaM U |y4eOHMK JJs akagemudeckoro 0akanaspuara / O. 1. HoBoxxumnos. — M. :
BOIIpOCaM) WznarensctBo FOpaiit, 2018. — 421 ¢. — (Cepus : bakanasp.
Axanemudeckuit kypc). — ISBN 978-5-534-03515-5. — Pexwum noctyna :
www.biblio-online.ru/book/A249DF90-9B06-4320-87A4-58BCF3A99C6D.
['pup YMO BO

3. Caxnes, A. M. Lludposie yCTpoHCTBA H MUKPOTIPOIIECCOPHI : YIeOHOE
mocobue I akageMuaeckoro OakamaBpuara / A. M. CaxkHeB. — 2-€ u31.,
nepepad. u gon. — M. : U3matensctBo FOpaiit, 2018. — 139 ¢. — (Cepwus :
Bakanasp. Akamemmaeckuii kypc). — ISBN 978-5-534-04946-6. — Pexum
noctyma : www.biblio-online.ru/book/1BE9378D-3F7B-44A0-A1BC-
79BOC8B2EFAE.

4.0ropoauukoB, M. H. MukpomnpoltieccopHasi TeXHUKa: BBEJIEHUE B cortex-m3
: yuebHoe mocodue st By30s / Y. H. Oropoaankos. — M. : U3natenscTBO
IOpaiit, 2017. — 116 c. — (Cepus : YHusepcutetsl Poccun). — ISBN 978-
5-534-02380-0. — Pexwm goctyna : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DADI10

2 |IloaroroBka K mpakTHIecKuM |1. MeToandeckne yKa3aHus 10 OPTaHU3aIUN CaMOCTOSITEIHHOH paboThI
3aHATHSIM CTYACHTOB, YTBEPKACHHBIC KadeApOoil ONTOAICKTPOHHUKH, IPOTOKOI Ne 6
oT «01» mapta 2017T.

2. MeTOI[I/I‘IeCKI/Ie PEKOMECHIAIINU, OMTMCAHUA U 3alaHUA K IIPOBCICHUIO
J1a00PATOPHBIX PabOT pa3MeEIeHbI B 3JCKTPOHHOM HHPOPMAITHOHHO-

10



obpa3zoBatenbHOM cpenie MoaynsHoro [Aunamuueckoro O0yuenus Kyol'y
http://moodle.kubsu.ru/enrol/index.php?id=15

3. OropognukoB, Y. H. MukponpomneccopHast TEXHHUKa: BBEICHUE B cortex-m3
: yueOHOe mocobue ams By30B / M. H. OropomankoB. — M. : UznarenscTBo
IOpaiit, 2017. — 116 c. — (Cepus : Yuusepcuretsl Poccun). — ISBN 978-
5-534-02380-0. — Pexum goctymna : www.biblio-online.ru/book/8B6FE670-
B75B-4DAA-B7FF-3E9AC40DADI10

3 |TloaroroBka K BEIIONHEHNIO |1. MeTogmdeckue yka3aHHS IO OpPTaHMU3AIMN CaMOCTOSTENLHOW pPaOOTHI

1ab0paTopHBIX paboT. CTYJEHTOB, yTBEpXKJICHHbIE KadeOpod ONTOAIEKTPOHUKH, IPOTOKOI Ne 6

O(lJOpMJ'IeHI/Ie TEXHUYCCKOTO [oT «01» MapTa 2017r.

or4€Ta 110 1ab0paTOPHBIM 2. MukponponeccopHasi TeXHHKa B ONTHYECKHX TEIEKOMMYHHUKAIIMOHHBIX

paboram. cucteMax: JabopatopHslii npakTukyM. / Ilnotuuma M.IL., A.C. JleBuenko,
H.A. 2014

3. Meronndeckne peKOMEHIAIWH, ONHMCAHUS W 3aJaHui K IPOBEACHUIO
a00paTOPHBIX paboT MUKpOoIpoIieccopHas TEXHHKAa B CHCTEMaX CBS3U :
nabopatopubiii npaktukym / A. C. JleBuenko, K. C. Koportkos, H. A.
Sxosenko, A. A. baberko; KyoI'V. - Kpacunonap, 2018. - 194 c.

4. 3enkoB, A. B. UucneHnple METOBI : yaeOHOE TTOCOOME TSI PUKIATHOTO
Oakanaspuara / A. B. 3enkoB. — M. : U3narenscto [Opaiit, 2018. — 122 c.
— (Cepus : bakanasp. [Ipuknaanoit kypc). — ISBN 978-5-534-02322-0. —
Pexmm gpoctyma :  www.biblio-online.ru/book/2CBD97B2-F5FC-4B54-
B3EC-228DA59DA4AS.

5. Bagyros, O. C. DnekrpoHuka. MaTeMaTHYECKHE OCHOBBI 00PabOTKH
CHUTHAJIOB : y4eOHUK ¥ MPAaKTUKYM JUIS akajeMudeckoro 6akamaspuata / O. C.
BanyroB. — M. : UsmarensctBo IOpaiit, 2018. — 307 c. — (Cepmus :
Vuusepcurets! Poccun). — ISBN 978-5-9916-6551-3. — Pexum nocryma :
www.biblio-online.ru/book/5937FB28-F4BA-452C-BFB9-AD054829C336.

Y4eOHO-MEeTONUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromuxcs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npegocrapinstoTcs
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[0OPOBBS M BOCIIPUATHS UH(POPMALIIH:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOU popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

Jjig U1 ¢ HapYIICHUSMHU CITyXa:

— B mieyaTHoOU hopme,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA.

JUist i1 ¢ HapyIIEHUSIMHA OTIOPHO-JIBUTATEIBHOTO anmapaTra:

— B IIeYaTHOM Qopme,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayaunodaiina.

JlaHHBIN TIepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyJaromuxcs.

3. OOpa3zoBaTesibHbIe TEXHOJIOTMH, NMPUMeHsieMble NMPH OCBOCHHH TUCIHUILIHHBI
(Mmonmy.Jist)

[Tpu u3ydeHUr AUCHUTUTMHBI IPOBOJSATCS CIAEAYIONINE BUbI YUEOHBIX 3aHATUN U paboT:
JICKOWH, IMPAKTUYCCKUE 3aHATHA, AOMAIIHUC 3adaHWsA, TCCTUPOBAHUEC, 3alllUTa J'Ia60paTOpHI)IX
paboT, KOHCYNbTAllUM C MpernofaBaTelieM, CaMOCTOsITeNbHas padoTa CTYAEHTOB (M3yueHUe
TCOPCTUUCCKOTO MaTrcpuaia, IMOATOTOBKAa K IMPAKTUYCCKUMHU 3aHATHAM, I[MOATOTOBKAa K
71a00paTOPHBIM 3aHATHSM, BBHIMOJHEHHE JOMAIIHUX 3aJaHHi, MOATOTOBKA K TECTUPOBAHUIO,
3a4eTy M DK3aMEHY).

Jlist mpoBeiCHHSI YacTH JIEKIIMOHHBIX 3aHATUI UCIIONB3YIOTCS MYIbTHMEIUHHBIE CPEICTBA
BOCIPOM3BEICHUS] aKTUBHOT'O COJIEPKUMOTO (3aHATUSI B MHTEPAKTUBHOM (popMe), O3BOJISIOLIETO
CTYJEHTY BOCIPUHUMATH OCOOCHHOCTH M3Y4aeMOU TUCHHUIUIHHBI, UTPAIOIINE PEIIAIOIIYIO POJIb B
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NOHMMAaHUM ¥ BOCHPUATHH, a TaK ke B (POPMUPOBAHUU NPOPECCHOHATBHBIX KomreTeHImii. 1o
psaay TeM IUCLMIUIMHBL JIEKIMH INPOXOAUT B KJIAaccH4eckoM cruie. CTyneHTy B pexume
CaMOCTOSITENIbHOW pabOThl PEKOMEH/YETCsl M3y4eHUE KOPOTKOMETPAXHBIX BUACOPPArMEHTHI 110
M3Yy4aEeMBIM BOIIPOCAM.

[Ipu npoBeaeHNN MPAKTUYECKUX 3aHATUN MOYKET UCIIOIB30BAaThCS AOCKA, JAJI PACUETOB U
aHaJIM3a JaHHBIX MOTYT IIPUMEHATHCSA  JOIOJIHUTENbHBIE  CIPABOYHBIE  MaTEpUAJbI.
[IpenBapuTenbHO U3ydast pEKOMEHI0BAaHHYIO JIUTEPATYPY CTYACHTHI TOTOBATCS K IPAKTUYECKOMY
3aHATHIO - aHAJIM3UPYIOT MPEAJIOKEHHble B Yy4yeOHUMKE MpUMepbl pelleHus 3azad. Ha
IPAKTUYECKUX 3aHATUAX ydyeOHas rpymma AEIuTCs Ha NoArpymnmsl no 3-4 yenoeka. Kaxnoi
NOJArPYINIIE BBIJAIOTCA CBOM HCXOAHBIX JAaHHBIE K PAcCMaTpUBacMbIM Ha 3aHATHM 3aJadaM.
Pemenune 3amaun rpynmna oopmisier Ha AOCKE M IMyOJWYHO 3amumiaer. IIpu BOZHUKHOBEHUH
TPYAHOCTEHN MPENoJaBaTellb IIOMOraeT IPyNaM B JOCTHKEHUH IIOJIOKUTEIBHOIO pe3ysbrara. B
XO0/I€ TPOBEPKHU IPOMEKYTOUHBIX PE3YJIbTATOB, IOMCKA U UCIIPABIICHUS OLIMOOK, OCYIIECTBIISAETCS
MHTEPAaKTUBHOE B3aUMOJCHCTBUE BCEX YUACTHUKOB 3aHATHS.

[Ipu mpoBeneHnn 1a0OPATOPHBIX PabOT MOATPYINa pa3zdMBaeTCs Ha KOMaHABI 1Mo 2-3
yenoBeka. Kaxaol KkomaHIe BbIJA€TCA 3aJaHHE Ha BBIIOJIHEHUE JIAOOpaTOPHOM pabOThI
(oTnMuaeTcsl XapaKTEpUCTUKAMHM 3JIEMEHTOB IOJYNPOBOJHUKOBBIX MpHOOPOB). CTynEHTHI
CaMOCTOSITEJIbHO paclpesessiioT O00s3aHHOCTM W HPUCTYNAIOT K BBINOJIHEHUIO 3aJjaHuf,
B3aUMOJICHCTBYST MeXay coboil. IlpenogaBarens KOHTPOJIMPYET XOJ BBHINOJHEHHUS pPaOOTHI
KaX/10i Tpynmoi, mposepsieT MpaBUIBHOCTh COOPKH 3JIEKTPHUUECKUX CXEM U MOJKIFOYEHUS
U3MEPUTENBHBIX MPUOOPOB. YTOYHSISI XOA pabOTHI, €CIIM CTYACHTHI YTO-TO BBHINOJHSAIOT HE
IIPABWJIBHO, IIPENOJABATENb IIOMOTAaeT HMM IIPEOJOJIETh CIIOKHBIE MOMEHTBI U IIPOBEPSIET
JIOCTOBEPHOCTh ~ IOJIyYEHHBIX OKCHEPUMEHTANbHBIX pe3ynbTaToB. llocie  odopmienus
TEXHUYECKOTO O0TYETa KOMaHbl OTBEYAIOT HA TEOPETUUYECKUE KOHTPOJIBHBIE U JOIOIHUTEIbHBIE
BOIPOCHI U 3alIUIIAIOT J1a00paTOpHYIO padoTy.

[To n3yyaemoll AMCLMIUIMHE CTYAECHTaM IPENOCTABISAETCS BO3MOMKHOCTB I10JIb30BAThCS
y4eOHO-METOIMYECKUMHU MaTepuagaMl U PEKOMEHJALUsSMU Pa3MELICHHbIMUA B 3JIEKTPOHHOU
uHbOpMaIIMOHHO-00pa3oBartenbHo cpeae MoaynbpHoro Iunamuueckoro Ooyuenus Kyol'V.

KoHncynpTanum npoBoastes pa3 B JIB€ HEJIENU AJIs pa3bsiCHEHUsS MPOOJIEMHBIX MOMEHTOB
IIPY CaMOCTOSTEIBHOM U3YYE€HUU BOIPOCOB U3Y4aeMOM JUCLUIIINHBIL.

Takum 00pa3oM, OCHOBHBIMHM 00pa30BaTeJbHbIMH TeXHOJIOTHSIMH, MCIOJIb3yeMbIMH B
y4eOHOM Impouecce SIBIAIOTCA: MHTCPAKTUBHAsA JIEKUUS C MYJbTUMEAUMHON CHCTEMON U
AaKTUBHBIM BOBJICUCHHEM CTYJIEHTOB B YUYeOHBIM mporecc; OOCYKICHHE CIOXHBIX |
JMCKYCCHOHHBIX BOIIPOCOB U IpPOOJEM M € MOCIEIYIOIUM pa3dopoM 3THX BOINPOCOB Ha
NPAaKTUYECKUX 3aHSATHSX; Ja0OpaTOpHbIC 3aHATHS — padoTa CTYIACHTOB B MAbIX TpYIIax B
PEXKMMAX B3aUMOZEUCTBHUS «IIPENOAABATENL — CTYACHT», «CTYINEHT — IIPENOJaBaTeNIby, «CTYIEHT —
cryneHT». [Ipy mpoBeneHnN MPaKTHYECKUX M JIA0OPaTOPHBIX YUeOHBIX 3aHATHH MPETyCMOTPEHO
pa3BuUTHE Yy OOy4arolIMXCs HAaBBIKOB KOMAaHAHOW paOOoThl, MEXJIMYHOCTHOW KOMMYHMKAIHH,
NPUHSTHS pELIeHUH U JINAEPCKUX KayecTB.

Jlig i ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI NIPEAYCMOTPEHA OpraHMU3aIUs
KOHCYJIbTAIIMM ¢ CIOJIb30BaHUEM 3JIEKTPOHHOM nouThl Wik Microsoft Teams.

[Ipy wu3yyeHUM AWCUMIIMHBI MOTYT TIPUMEHATCS HEKOTOpBIE AaCHEKTHl MOJEIU
«IEepeBEPHYTOrO0 OOYUYEHUS» B PEKUME IAUCKYCCHOHHO-OPUEHTHPOBAHHOIO MEPEBEPHYTOTO
Kjacca WM BUPTYaJIbHOTO IEpPEeBEPHYTOrO KJacca: JAUCTAaHLIMOHHbIE 00pa3oBaTeIbHbIE
TEXHOJIOTUH (DJIEKTpOHHOE OOydeHwe) B (opMe CMEmaHHOTO OOYy4YeHHs, OCHOBAaHHOTO Ha
COYETaHUM OYHOro OOy4yeHHMsI M OOYy4eHHUS KOMIBIOTEPHBIMH CpEICTBAMHM, BKJIIOYAIOIIUMHU
HEKOTOpHIE aCMeKTHl B (hopMaTe MUCTAHIMOHHOrO o0y4eHus B cooTBercTBuu ¢ ®I'OC BO. B
YCIIOBUSAX Pa3BUTHs JIEKTPOHHONH MH(OPMAIIMOHHO-00pa30BaTEIbHONW Cpeibl By3a B KauecTBe
yrpaBiieHus: 00y4eHreM BeIOpana miatdpopma Moodle, ogHako, COBMECTHO C HEH I CO3IaHus
U MyOJMKalMM KOHTEHTa U y4eOHBIX OOBEKTOB HCIIOJB3YIOTCS: CIy)X0a BHUIEO TPAHCISILIUU
Microsoft Stream 1 UHCTpYMEHT AJ11 KOMMYHUKAIMKU U 00paTHOM cBsizu Microsoft Teams.
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4. OueHoYHbIE CPeACTBA JJIsl TEKYIIero KOHTPOJSl yCIEeBAe€MOCTH M MPOMEKYTOUYHOM
arrecTauuu

OneHouyHBIC CpEeACTBa MpPEIHA3HAYEHBI JJIi KOHTPOJS U OILEHKH OOpa30BaTeIbHBIX
JTOCTHKEHHUI 00y4aronuxcs, OCBOUBIIUX NMPOrpaMMy y4eOHOU TUCHUIUIMHBL « Teopust 1 MeToAbl
MPOSKTUPOBAHUS IU(DPOBBIX U AHATOTOBBIX CUCTEM.

OrueHOYHBIE CPEACTBA BKIIOYAET KOHTPOJIbHBIE MAaTepUaibl ISl MPOBEACHUS TEKYIIero
KOHTPOJIA B (oOpMe TECTOBBIX 3aJaHUN, OMUCAHUS JA0OPATOPHBIX PabOT U KOHTPOJIbHbBIE
BOIIPOCHI I10 HUM 1 TPOMEKYTOYHOM aTTecTaluu B (hOpMe BOIIPOCOB U 3aTaHUM JIJISI TOITOTOBKU
K 3a4eTy U BOIPOCOB U 337a4 K JK3aMEHY.

CprKTypa OLCHOYHBIX CPEACTB AJIA TeKyIIIeﬁ Hu HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

Ne
1/

HanmenoBanu
e
pasznena

Kong
HMHIUKA
Topa

PesynbraTel 00yueHns

HaumMenoBaHue o11eHOYHOTO CpCACTBa

Tekymuii KOHTPOJIb

IIpomesxyrouna
s aTTECTALNSA

Bsenenue B
YCTPOUCTBO
MHKPOKOHTPO
JUIEPOB,
KOMITUJISITOPO
B M CPE/ICTB
pa3paboTKu.

I1K-1

3HaTh: [lepedyeHb HOPMATUBHBIX JOKYMEHTOB
U CIICIMAIN3UPOBAHHBIX TEPMUHOB B 00J1aCTH
M3y4aeMO TUCHUIIIMHEL. OCHOBHBIE TIPUEMBI
00paboTKN M IPE/ICTABICHUS
SKCIEPUMEHTANBHBIX JaHHBIX. MeTo b
MOJIEIMPOBAHUS B 00IaCTH U3y4aeMBbIX
YCTPOWCTB U CXEM.

yMmeTh: OnpenenaTs XapaKTepUCTHKY,
00J1acTh MPUMEHEHHSI U Ha3HAYCHUS
ANEKTPOHHBIX YCTPOICTB UCTIONB3YIOMIUXCS
JUIL MOHTa)Ka B 3JIEKTPUYECKUE LIETH 10
TEXHUYECKOMY ONMCAHHIO Ha HUX.
AHanmM3upoBaTh XapaKTEPUCTHKH U3y4aeMbIX
YCTPOWCTB, HCKATh aHAJIOTH 3JIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TpeOOBaHMS
I10 Tana3oHy NPUMEHAEMBIX [TapaMeTpOB.
OOBSICHATBH YCTPOICTBO M3y4aeMbIX
puOOPOB, UX MPUHIKI JEHCTBHS,
Ha3HauYEHHUE JIEMEHTOB CTPYKTYPHI U UX
BIIMSIHHE Ha AJIEKTPUYECKHe TapaMeTphl U
YaCTOTHBIE CBOMCTBA, MOIb30BATHCS
CIPaBOYHBIMH SKCIUTyaTallHOHHBIMU
rapaMeTpamMy IpruOOPOB, ONIPEAEIIATh
HEOoOX0ANMBIE KOMITIOHEHTHI 10 TPEIeIIbHBIM
rapaMeTpam padoTHI B CXeMax. Y MeTh
COCTABIIAITh 3asBKY Ha H3y4aeMble
KOMIIOHEHTHI.

BJajseTh: HaBblkamu pacuéra HOMUHAIOB
YCTPOMCTB [T CONPSDKEHMS, YIIPABICHUS U
obecrieueHuns IKCIUTyaTallMOHHBIX IIPEJIeIIOB
3JIEMEHTAPHBIX YCTPOICTB B ANEKTPUIECKUX
nensix. HaBeikamu cocraBieHust OT4ETOB O
IIPOBEAEHHBIX UCCIEAOBAHUN TP IOMOIIH
CHHTE3UPOBAHHBIX YCTPONCTB U COCTABIECHHUS
OIHCAaHMS HAa CaMO yCTPOMCTBO.

Tect
13 (pemenue 3ana4)
JIP (1-7)

Tect Ha 3auere;

Bormpocs! Ha
9K3aMEHE;

[lepenaya
JIAHHBIX K
yIaan€HHoe
yIpaBJieHUE

[K-1

3HaTh: [lepedeHb HOPMATUBHBIX TOKYMEHTOB
U CIELHANTU3UPOBAHHBIX TEPMUHOB B 00J1aCTH
n3y4aeMoi TUCIUILTMHEL. OCHOBHBIC TPUEMBI
00pabOTKHU ¥ MPEJCTABICHHUS

Tect
I13 (pemenue 3amav)
JIP (8-11)

Tect Ha 3auete;

Bomnpoce! Ha
9K3aMEH€;
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IUPPOBBIX
CHCTEM MEXy
co00if o
CTaHAaPTHBIM
uHTEepdeiicam

SKCIIEPUMEHTAIBbHBIX TaHHBIX
yMeTh: OnpenensTs XapaKTepHCTHKH,
00JacTh MPUMEHEHHS U Ha3HAYCHHS
AIEKTPOHHBIX YCTPOHCTB UCTIONB3YIOIIHXCS
JUTL MOHTaKa B SJICKTPUUECKHUE TICTTH T10
TEXHUYECKOMY OITMCAHMIO Ha HUX.
AHaIM3UPOBATh XapaKTEPUCTHKH N3ydaeMbIX
YCTPOMCTB, UCKATh AHAJIOTH AJIEKTPOHHBIX
KOMIIOHCHTOB CUCTEMATU3UPYs TpeOOBaHUS
10 IMana3oHy MPUMEHSIEMbIX TapaMeTpPOB.
O0pabaThIBaTh IKCIICPUMEHTATIBHBIC JJAHHBIC
P MIOMOIY TPUKIAIHBIX POTPaAMM U
HEMOCPEACTBEHHO Ha MUKPOKOHTpOJIIepax
BJajseTh: HaBblkamu pacuéra HOMUHAIOB
YCTPOWCTB ISl COTIPSDKEHUS, YIIPABICHUS U
obecrieueHNs IKCIUTyaTaI[IOHHBIX MIPEIeTIOB
AJIEMEHTAPHBIX YCTPOMCTB B DNEKTPUICCKUX
nersx. HaBeikamu pa3paboTKH 21eMeHTapHBIX
YCTPOWCTB IpHeMa 00pabdOTKH U Mepeaaun
IU(POBBIX MOTOKOB JAHHBIX 10 MPOTOKOJIAM:
USART, SPI, 12C, Ethernet, ARP, ICMP, IP,
UDP, TCP...

Ilepenaya u
MpHUEM
JaHHBIX I10
Ethernet
uHrepdeiicy

IK-1

3HaTh: [lepeueHb HOPMaTHBHBIX JOKYMEHTOB
U CIIEeIMAIM3UPOBAHHBIX TEPMUHOB B 00J1aCTH
HU3y4yaeMoOu JUCUUILIUHBL.

ymeth: OTpenensaT XapaKTepHUCTHKH,
001acTh IPUMEHEHUS U Ha3HAYCHHS
9JIEKTPOHHBIX YCTPOHCTB MCIOIB3YIOIIUXCS
JUISL MOHTaKa B DJICKTPHUECKHE LIETH IO
TEXHHYECKOMY OIMCAHUIO Ha HUX.
AHanM3upoBaTh XapaKTEPUCTHKH H3y9aeMbIX
YCTPOWCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBAHHMS
IO IMara3oHy MPUMEHSIEMbIX apaMeTPOB.
OOpabaTbIBaTh SKCIIEPUMEHTAJIbHBIC TaHHBIC
MIPY TOMOIIM MPUKJIAJHBIX IPOTrPaMM U
HEMOCPECTBEHHO HAa MUKPOKOHTPOJIIEpax
BJa/ieTh: HaBbIkamMu cocTaBieHHs OTIETOB O
MIPOBEAEHHBIX UCCIECAOBAHNH ITPH TIOMOIIN
CHHTE3UPOBaHHBIX YCTPOWCTB U COCTaBICHUS
OTIMCAHUs Ha caMo ycTpoiicTBo. HaBbikamu
pa3paboTKy 3IEMEHTapHBIX YCTPONUCTB
npuema 00paboTKH U epeaadu HU(POBBIX
MIOTOKOB JaHHBIX 10 npoTtokonam: USART,
SPI, 12C, Ethernet, ARP, ICMP, 1P, UDP,
TCP... MeTouKN 1 HEKOTOPBIE YCTPOHCTBA
9KCIIEPUMEHTAILHOTO UCCIICIOBAHNSI.

Tect
JIP (12,20)

Tect Ha 3auerte;

Bormpocs! Ha
9K3aMeHe;

CXeMOTEXHHY
ecKue
ACIEKTHI
COTIPSIKEHUSI
IU(PPOBBIX U
aHAJIOTOBBIX
YCTpPOUCTB

IK-1

3HATh: MeTOo/Ibl CONPSDKEHUS IU(PPOBBIX
CUTHANBHBIX JIMHUH C aHAJIOTOBBIMH
ynpaBisieMbIMH ycTpoiicTBaMu. OCHOBHBIE
XapaKTEePUCTUKH JIEMEHTAPHbBIX
JIEKTPOHHBIX KOMIOHEHTOB. OCHOBHBIC
TIpueMbl 00pabOTKH M MIPEACTABICHUS
9KCTIEPUMEHTAIIHBIX JTaHHBIX. MEeTObI
MOJIETTMPOBAHMS B 00JIACTH M3Y4aeMbIX
YCTPOUCTB U CXEM.

yMmeTh: OnpenenaTs XapakTepHCTHKY,
O6J'IaCTI:- NMPUMCEHCHUA U HA3HAYCHUA
3JIEKTPOHHBIX YCTPONUCTB UCTIOIB3YIOMIMNXCA
JUIL MOHTaXa B DJICKTPUYECKUC IICTIHN 10
TCXHUYCCKOMY OIMMCAHUIO Ha HUX.
AHan3upoBaTh XapaKTEPUCTUKH U3ydaeMbIX
YCTPOMCTB, NCKAaTh aHAJIOTH JICKTPOHHBIX

13 (pemrenue 3amaq)
JIP (18)

Tect Ha 3auere;

Bormpoce! Ha
9K3aMEH€;
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KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
T10 ANaIa3oHy MPUMEHAEMBIX TapaMETPOB.
OOBSICHATH YCTPOHCTBO U3yIaEeMBIX
puOOpOB, X MPUHINT JEHCTBH,
Ha3HA4YEHHUE 3JIEMEHTOB CTPYKTYPHI M UX
BIMSHHE Ha 3JIEKTPHIECKUE MTapaMETPhl U
JaCTOTHBIE CBOMCTBA, TIOJIb30BATHCS
CIIPaBOYHBIMH IKCILTYyaTallHOHHBIMH
rapameTpamu pruOOpOB, ONPEAEIIATh
HEOOXOANMBIE KOMIIOHEHTHI MO TPEIeIIbHBIM
napameTpam padoTHI B CXeMax. Y MeTh
COCTaBJIATH 3asBKY Ha H3y4yacMble
KOMITOHEHTHI.

BJajeTh: HaBbikamu pac4éTa HOMHHAIOB
YCTPOMCTB [UISl CONPSIKEHMS, YIPABICHUS U
oOecrieueHns KCINTyaTallMOHHBIX TIPEEIIOB
3JIEMEHTAPHBIX YCTPOMCTB B NEKTPHUECKUX
nensx. HaBpIkaMu cocTaBiaeHNs OTIETOB O
MIPOBEAEHHBIX UCCIECAOBAHNH ITPH TIOMOIIN
CHHTE3UPOBAaHHBIX YCTPOICTB U COCTABICHUS
OIMCaHUs Ha CaMo ycTpoucTBo. HaBbikamu
pa3paboTKH 3JIeMEHTapHbBIX YCTPOHCTB
npuema o0paboTKH U epeaadu NUQPOBbIX
MIOTOKOB JaHHBIX 10 npoTtokonam: USART,
SPI, 12C, Ethernet, ARP, ICMP, IP, UDP,
TCP... MeToauKH U HEKOTOPBIE YCTPOUCTBA
9KCTIEPUMEHTAILHOTO UCCIIEIOBaHNUSI.

[Ipsimoii
nupoBoi
cunres (DDS)

TIK-1

3HaTh: [lepeyeHh HOPMATUBHBIX JOKYMEHTOB
U CIICIMAIN3UPOBAHHBIX TEPMUHOB B 00J1aCTH
n3y4aeMoi TUCIUILIMHEL. OCHOBHBIE MPUEMBI
00pabOTKH U MPECTaBICHUS
9KCIIEPUMEHTAIIBHBIX TAHHBIX. MEeTObI
MOJICTIMPOBAHHUS B 00JIACTH M3y4aeMbIX
YCTPOUCTB U CXEM.

yMmeTh: OnpenenaTs XapakTepUCTHKY,
00J1acTh IPUMEHEHHSI U Ha3HAYCHUS
AJIEKTPOHHBIX YCTPOHCTB MCIOIb3YIOIUXCS
JUISL MOHTaKa B DJICKTPHUYECKHE LIETH 10
TEXHHYECKOMY ONMCAHUIO Ha HUX.
AHanM3upoBaTh XapaKTEPUCTHKH H3Y4aeMbIX
YCTPOMCTB, NCKAaTh aHAJIOTH AJICKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHHS
I10 IMara3oHy MPUMEHSIEMbIX apaMeTPOB.
OOpabaTbIBaTh SKCIIEPUMEHTAJIbHBIC TaHHBIC
TIPY TOMOIIM MPUKJIAJHBIX IPOrPaMM U
HEMOCPEICTBEHHO HAa MUKPOKOHTPOJIIEPAaX.
OOBSICHATH YCTPOICTBO M3y4aeMbIX
puOOPOB, X MPUHIKI JEHCTBHS,
Ha3Ha4YeHHE HJIEMEHTOB CTPYKTYPBI H UX
BIIMSHHUE Ha 3JIEKTPHUYECKUE MTapaMeTphl 1
YaCTOTHBIE CBOMCTBA, TIOJIb30BATHCS
CIIPaBOYHBIMH 3KCILTYyaTallHOHHBIMH
rapaMeTpamMy IpruOOPOB, ONIPEAEIIATh
HEO0OXOANMBIE KOMIIOHEHTHI MO TPEIeIIbHBIM
napamerpam paboThl B cxeMaX. YMeTh
COCTaBJIATH 3asBKY Ha M3yyaeMble
KOMITOHEHTBI. VIcronb30BaTh cTaH apTHBIE
Cpe/ICTBAa KOMIIBIOTEPHOT'O MOJICIMPOBAHMS B
00JIaCTH M3y4aeMbIX YCTPOICTB

BJajeTh: HaBblkamMu cocTraBieHust OTYETOB O
MIPOBEAEHHBIX UCCIEAOBAHNH ITPH TIOMOIIHN
CHHTE3UPOBaHHBIX YCTPOWCTB U COCTaBICHUS
OIIMCaHMs Ha CaMoO yCTPOWCTBO. MeTOMKH 1

JIP (14,19)

Tect Ha 3auere;

Bormpocs! Ha
HK3aMEHE;
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HEKOTOPLIC yCTpOﬁCTBa OKCHIECPUMCHTAJILHOT'O
HUCCICTOBaHM.

3HaTh: [lepeyeHb HOPMAaTHBHBIX JOKYMEHTOB
U CIIENMAIM3UPOBAHHBIX TEPMHUHOB B 00J1aCTH
n3y4aeMot TUCUUILIMHBL. OCHOBHBIE PUEMBI
00paboTKN 1 IpeICTaBICHUS
9KCTIEPUMEHTAIILHBIX JAaHHBIX. MEeTObI
MOJIETTMPOBAHMS B 00IACTH H3y9aeMbIX
YCTPOMCTB U CXEM.

yMmeTb: OTpenensTe XapaKTepHCTHKH,
001acTh IPIMEHEHUS 1 Ha3HAYCHHS
JIEKTPOHHBIX YCTPOHCTB HCHOIb3YIOIIUXCS
JUISL MOHTa’Ka B DJICKTPHUECKHE LIETH IO
TEXHHYECKOMY OIMCAHUIO Ha HUX.
AHanmu3upoBaTh XapaKTePUCTUKH U3y4aeMbIX
YCTPOWCTB, UCKATh aHAJIOTH AJIEKTPOHHBIX
KOMITOHEHTOB CHCTEMATH3HPYs TPEOOBaHMS
0 Aanas’ony NpuMEHAEMbIX MapaMETpPOB.
OOpabaTsIBaTh SKCIIEPUMEHTAIIBHBIC JTaHHBIC
TIPY TIOMOIIY MPUKJIAJAHBIX IPOTPaMM U
HETIOCPEICTBEHHO HAa MUKPOKOHTPOJIIEPAX.
OOBSICHITH YCTPOHCTBO N3yIaeMBIX

Tect Ha 3auerte;

Bormpocs! Ha
JK3aMeHE;

Bsenenue B .
AGOTY C puOOPOB, MX MPUHIUT JIEHCTBH,
pAPM y Ha3HAYEHUE IIEMEHTOB CTPYKTYPHI U HX
N BIIMSIHUE HA DJIEKTPUUYECKHE TTapaMeTphl U
ApPXUTEKTYpOil N
YaCTOTHBIE CBOWMCTBA, TIOJIB30BATHCS
Ha IpuMepe
CIIPaBOYHBIMU DKCIUTyaTallHOHHBIMU
anmnapaTHo-
napamMeTpamu npudOOpPOB, ONPEEIATh 13 (pemenue 3aga4)
nporpammuor | IIK-1
HE00XOAUMBIE KOMIIOHEHTEHI 110 IPeieIbHBIM JIP (15-20)
0 KOMILIEKCa.
mapameTpam paboThl B cXeMax. YMeTh
Wnrerpupoa
COCTABIIATH 3a5BKY Ha H3y4aeMbIC
HHas cpena
KOMIIOHEHTHI. McTIop30BaTh cTaHIApTHEIC
pa3paboTku
11 APM CpeICcTBa KOMITBIOTEPHOTO MOJICIIUPOBAHIIS B
00J1aCTH H3y9aeMBIX YCTPOUCTB
MIPOIIECCOPOB .
BJaJeTh: HaBbikamu pacyéTa HOMIHAJIOB
YCTPOMCTB JJIsl COMPSDKEHUS, YIIPaBICHUS U
00eCIeYeHUs IKCILTYaTAIIMOHHBIX TPEICIOB
3JIEMEHTAPHBIX YCTPOUCTB B DIEKTPUUECKHUX
uensx. HaBplkamu cocTaBieHus: 0OT4ETOB O
TIPOBEAEHHBIX UCCIIEJOBAHUI TPU TTOMOILLIHU
CUHTE3UPOBAHHBIX YCTPOUCTB U COCTABJICHHUS
OIIMCAHMS Ha caMo ycTpoiicTBo. Bragets
TOTOBHOCTBIO YUUTHIBATh COBPEMCHHBIC
TEH/ICHITUH Pa3BUTHS dIICKTPOHHUKH,
HM3MEPHUTENEHON U BRIYHCITHTEIEHON TEXHUKH,
WH(POPMAMOHHBIX TEXHOJIOTHH B CBOCH
po(heCCHOHATBHOM NeSTEITHHOCTH.
HaBbikamu BbI0O0Opa 3IEKTPOHHBIX
KOMIUIEKTYIOIIUX JIJISl peann3aliyl uiu
PEMOHTA IEKTPOHHBIX YCTPOICTB,
HaBbIKaMU TIOJIb30BaHUS CIIPABOYHOU U
TEXHUUYECKOH JIUTEpaTypoil. MeToauku u
HEKOTOPBIE YCTPOMCTBA IKCIIEPUMEHTAILHOTO
HCCIICTOBAHHSL.
ArmmapaTHoe 3HaTh: [lepedeHp HOPMATUBHBIX JJOKYMEHTOB Tecr Ha 3auerTe;
MIPOTPaMMHPO U CTICUATN3NPOBAHHBIX TEPMHHOB B 00J1aCTH
BaHHUE KaK M3ydaeMOi TUCIUILTHHEL. OCHOBHBIC TIPUEMEI Bomnpoce! Ha
i AHCH p 13 (pemenue 3amau) P
CpEICTBO K-1 00pabOTKH ¥ MPeCTaBICHUS TP (21.24) 9K3aMeHE;
OBICTpOH SKCIIEPUMEHTAJIBbHBIX TaHHBIX. MeToabl ’
upoBoi MOJECTUPOBAHUS B 00aCTH U3yIaeMbIX
00paboTKH YCTPOWCTB U CXEM.
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AHAJIOI'OBBIX
CHUTHAJIOB

yMeTb: OnpeaensiTs XapaKTepUCTUKH,
00JacTh MPUMECHEHHS U Ha3HAYCHHS
3JIEKTPOHHBIX YCTPONCTB UCIOIb3YIOIHUXCS
JUISL MOHTa)Ka B DJIEKTPUUECKHUE LIETIN 11O
TEXHUYECKOMY ONUCAHUIO HA HUX.
AHaNM3UpOBaTh XapaKTEPUCTUKU U3ydaeMbIX
YCTPOMCTB, UCKAaTh aHAJIOTH 3JIEKTPOHHBIX
KOMIIOHCHTOB CUCTEMATU3UPYs TpeOOBaHUSA
110 AMana3oHy NPUMEHSAEMBbIX TApaMETPOB.
O0pabaThIBaTh IKCIICPUMEHTATIBHBIC JAHHBIC
MIPH TIOMOIIY TPUKIIATHBIX MPOTPaMM U
HEMOCPEACTBEHHO HA MUKPOKOHTPOJIIEPaAX.
OOBSICHATH YCTPOWCTBO U3y4aeMbIX
puOOPOB, UX MPUHINT EHCTBY,
Ha3HAYECHUE 3JIEMEHTOB CTPYKTYPBI U UX
BJIMSIHUE HA 3JIEKTPUUYECKUE TTapaMeTpbl U
YaCTOTHBIE CBOMCTBA, MOJIH30BATHCS
CIPaBOYHBIMU SKCIUTyaTallHOHHBIMHU
mapaMeTpamu puOOPOB, OMPEICIIATH
HE00X0IMMBbIE KOMIIOHEHTHI 110 TPEIEIbHBIM
napamerpam paboThl B cxeMaX. YMeTh
COCTABJISITh 3asIBKY Ha N3y4aeMble
KOMIIOHEHTHI. VICroib30BaTh CTaHJapTHBIE
CpeACTBa KOMIIBIOTEPHOTO MOJIETUPOBAHUS B
00J1aCTH U3y9aeMBIX YCTPOUCTB.

BJajseTh: HaBblkamu pacuéra HOMUHAJIOB
YCTPOMCTB J1JIs1 CONPSDKEHHUS, YIIPaBICHUS U
o0ecrieueHNs YKCIUTyaTaI[IOHHBIX MPEIeIIOB
3JIEMEHTAPHBIX YCTPONCTB B DJIEKTPUUECKUX
nernsx. HaBelkaMu cocTaBlIEHHS OTYETOB O
TIPOBEAEHHBIX UCCIEAOBAHUMN MTPU TTOMOILLIHU
CHHTE3UPOBAHHBIX YCTPONCTB U COCTaBICHUS
OIMCaHUs Ha CaMO yCTPOUCTBO. Braners
TOTOBHOCTHIO YUHUTHIBATh COBPEMEHHBIE
TEHJICHLIUU Pa3BUTUS JIEKTPOHUKH,
U3MEPUTENbHON U BHIYUCIUTENHHOU TEXHUKH,
WHPOPMALIMOHHBIX TEXHOJIOTHH B CBOCH
po(eCCHOHATBHOH NEeSATETHHOCTH.
HaBrixkamu BBIOOpa AIIEKTPOHHBIX
KOMIUIEKTYIOIIUX 7Sl peaiu3aluy Win
PEMOHTA 3JEKTPOHHBIX YCTPOICTB,
HaBbIKaMU I0JIb30BAaHUS CIIPABOYHOUN U
TEXHUYECKOH JIUTEpaTypoil. MeToauKu U
HEKOTOPBIE YCTPOUCTBA 3KCIIEPUMEHTAIILHOTO
HCCJICIOBAaHUA.

CrenualibHbIe
aNTOPUTMEI
mpeoOpa3oBaH
us
00paboTKH
CHUTHAJIOB.

IK-1

3HaTh: [lepedeHb HOPMATUBHBIX JJOKYMEHTOB
U CIIEIMAIM3UPOBAHHBIX TEPMUHOB B 00JIaCTH
n3ydaeMoi TUCIUIIIHNHBL. OCHOBHBIE TIPHEMBI
00pabOTKH U MPeICTaBICHHS
9KCTIEPUMEHTAIIBHBIX JaHHBIX. MeTObI
MOJIETIMPOBAHHMS B 00JIaCTH U3y4aeMbIX
YCTPOMCTB U CXEM.

ymetb: OOpabaThIBaTh 3KCIIEPUMEHTAIbHBIE
JIaHHBIE TIPU TIOMOIIH MPUKJIAIHBIX IPOTrPaMM
U HENOCPEICTBEHHO Ha MUKPOKOHTPOJIIIEpaXx.
Hcnonp30BaTh CTaHAAPTHBIE CPECTBA
KOMIIBIOTEPHOTO MOJICIIMPOBAHUS B 00JIaCTH
H3Y4aeMbIX YCTPOICTB.

BJajeTh: HaBbikaMu BBIOOpa 3MEKTPOHHBIX
KOMIUIEKTYIOITUX AJIS peau3aliiy Win
PEMOHTa IEKTPOHHBIX YCTPOMCTB,
HaBBIKAMH T10JIb30BAHUSI CIIPABOYHON H
TEXHUYECKOU JIUTepaTypon

13 (perrenue 3agaq)
JIP (22)

Tect Ha 3auere;

Bompocs! Ha
JK3aMeHe;
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TunoBbie KOHTPOJIbHbIE 32JaHUS] MM HHbIE MaTepUAJIbl, He00X0ANMBIE /IJI OLlEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePU3YIOIIHUX ITANbI
(opMupoBaHus KOMIETEHIIUI B MIpoIecce OCBOCHUs 00pa30BaTeIbHOI MPOrpaMMbl

ATTecTanus TEeKylIeil ycneBaeMOCTH, OCYIICCTBIIICTCS HAa OCHOBE BBITIONHEHUS CTYICHTOM
1a00paTOpHBIX PadoT U3 pacu€ra paBHOMEPHOTO KOJMYECTBEHHOTO BBITOJHEHHS JTa00PAaTOPHBIX
paboT B TEYCHHWH ceMecTpa. B CBSI3M C MPaKTUYECKOW HAMPABICHHOCTHIO TUCIUIUIMHBI U
HAIPSHKCHHOW MBICTUTEIBHON JEATEIILHOCTHIO B MPOIECCE BBIMOJIHEHHS Ta00paTOPHBIX padoT,
Pa3BUBAIOIIUX TBOPUYECKUE CIIOCOOHOCTH U CUCTEMHOE MbINIICHHE. KOHEYHO, MOYKHO MPOBEPUTH
TeopHIo (OOJIBIIYIO0 YaCTh KOTOPOH CTYACHT OCBOMJI HA TEOPETUYCCKHUX TUCIMILIMHAX ), HO 3TO HE
03HA4YaCT, YTO Ha MPAKTUKEC CTYACHT CMOXKCT eé MNPUMCHUTD; OJId MHOTHUX CTYACHTOB PCHICHUC
peanbHOM 3a7audl JIaXKe MOCJe YCIEUITHOrO OCBOCHHS JabopaTOpHBIX paboT BcE emié Tpedyer
SHAYUTCIBbHOI'0O BPEMCHHM, BPEMA Ha BBIIIOJHCHUC COKPATUTLCA, TOJIBKO CO 3HAYUTCIIbHBIM
OINBITOM. B CBsI3u ¢ 3TUM, B Kaxk10i 1a0OpaTOPHOH paboTe MPEAYCMOTPEHO CaMOCTOSITEIbHOE
3aJaHre, KOTOpOe M TO3BOJISIET MPOKOHTPOJIMPOBATH MOHUMAHUE CTYIEHTOM CYTH IIPOIIECCOB
KOTOPBIMH OH MOJET YIpaBisATh (B MPOILECCE BBITIOJHCHUSI IPEMOIaBaTeNlb BBISIBIISCT
HpO6JIeMHI>Ie MOMCHTBI B IMOHMMAaHHWU W MOSACHACT CTYACHTY CJIOXHBIC MOMCHTBI, IOHUMAaHHC
KOTOPBIX B JaJTbHEUIIIEM KOHTPOJIUPYETCS B MOCIEAYIONIMX padoTax).

KOHTpOJ’II)HI)IC BOIIPOCHI U NPAKTHUYCCKUC 3adaHUA IJIA YCHCIHHOfI 3alIUThI na60paT0pHI>1x
paboT U JIJIs1 CAMOCTOSITEIIbHOM IMOATOTOBKH PACIIONIAraloTCsl B COOTBETCTBYIOIIUX METOIMUECKUX
OMHUCAHUAX K KaXKJ01 JlabopaTopHOU padoTe.

1. MukponporieccopHasl TEXHHKa B CHCTEMaxX CBsI3H: JlabopaTopHblid mpaktukym / A.C.
JleBuenko, K. C. Kopotkos, H. A. flkoBenko, A. A. babenko; Ky6I'Y.- Kpacuonap, 2018.
- 194c.

2. MukpormpoleccopHasi TeXHHKa B ONTUYECKUX TEIEKOMMYHUKAIIMOHHBIX CHUCTEMaXx:
naboparopubrii pakTukyM. / [Tnorunma MUIT., A.C. JleBuenko, H.A. SIkoBenko, B.A.
Huxutun/ Kpacnonap. KybGanckuii roc. yH-1, 2014. 112¢. ISBN 978-5-8209-1015-9

Ilepeuenn npakTHYeCKUX 32/1aHMIl, BBIHOCHMBbIX HA 324eT IO JUCUHUIJIMHE IS
NMPOMEKYTOUYHOM aTTecTalluu B 8-M cemecTpe, eCJIM CTYIeHT BbINOJHIJI U C1AJ1 HA OLlEHKY
He HUZKe Y/I0BJIeTBOPHUTEIbHO MeHee 90% 3an1aHupOBaHHBIX J1a00PATOPHBIX padoT.

3aganue 1.

Co3nath B MHTErpupoBaHHOU cpene paspadorku Keil pVision npoekT, B KOTOPOM OpraHM30BaH
KO mJisi ompeneneHus: u BoiBoga pesyiaprara mo UART c orobpaxenuem B Tepmunane [1K
3HayeHus HampspkeHust ¢ aByX BxonoB ALl STM32F406. Tak »xe oToOpaxaTb pa3HUILY
HaIpsOKEHUN.

3ananme 2.

Co3nath B MHTErpUpOBaHHOU cpene pa3paboTku Keil pVision mpoekTt, B KOTOpOM OpraHM30BaH
KOJI JIJIsl OTIpEeNIeNIeHuUs] U BBhIBOJIa pe3yibrata 1o Ethernet ¢ otoOpakenuem B web uHTEpdeiice
3HaueHus HampspkeHus ¢ aByX BxozoB ALl STM32F406. Tak »xe oToOpaxarb pa3HUILY
HaIpsOKCHUN.

3ananue 3.

Co3nate B uHTerpupoBaHHOW cpene paspaborku Keil pVision npoekr mns STM32F406
MHUKPOKOHTpOJUIEpa. BBICTaBHB YacToTy TakKTUpOBaHHS mepudepud MHKPOKOHTPOILIEpa
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FSYSCLK pasnyto 32 MI', nosnyunts Ha Bbixoae ALl cuHyconnanbHbIi CUTHAT aMIUIMTYA0H
0,7 BonsT ¥ yactoTor B 1 KI'11.

3aganue 4.

CocraBute nporpammy mnsi STM32F406 mukpokontposuiepa B cpene Keil pvision, kotopas
Oyzer n3 repmuHana [IK ynpaBiasaTe cocTosHUSAME 4-X CBETOAMOIOB Pa3HbIX LBeTOB. Ha skpane
OBM Heo0xoauMo 0TOoOpakaTh CJIOBO COOTBETCTBYIOIEE HAMpPABJICHUIO JIBUKCHUS «IIO
4acOBON» MJIM «TIPOTHB 4acOBOW» IIPU HAKATUU HAa KHONKY L CBETOAMOIBI JOJDKHBI MUTas IO
odepeau NOKHBI «KPYTUTBCS» IPOTUB YaCOBOM CTPEINIKH, a IPHU HAXKAaTUM HAa R — 1o 4acoBOM.
CKOpOCTh N3MEHEHHUS CBEYECHHS OT CBETOAMO/A J1a CBETOAUO/1A JOJKHA paBHATHCS 350 Mc.

3aganue 5.

Co3mate B wuHTerpupoBaHHOW cpene paspadorku Keil pVision mpoekr mns STM32F406
MUKpPOKOHTpOJUIepa. BpIcTaBUB 4YacTOTy TakTUpOBaHHs mepudepur MHUKPOKOHTpOIUIepa
FSYSCLK pasnyto 48 MI'11, nonyunts Ha Beixoae ALl amMminTy1HO-MO 1y TMPOBaHHBINA CUTHAI
ammumatynoit 0,9 BoabT u uyactoToil B 2 kl'm. YacToTa cuHycounanbHBIA orumOaromieil Ha aBa
MOPsIIKA MEHBIIE HECYLIEH.

3aganue 6.

Co3nmate B HWHTErpupoBaHHOU cpeme pazpadorku Keil pVision mpoekt mis STM32F406
MUKpPOKOHTpoJuiepa. 3adanue cmydenmy: Hanucats MUKPOIIPOrpaMMy JJ1 MUKPOKOHTPOJLIEpA C
ynpasineHuem no Web-unrtepdeiicy, ynpasnsomyto asymst PIN-nmuonHbMEu nepekioyaTensMu
CBUY, ¢ KOHTpOJIEM TEKYIIEro cCocTosiHUs. Tak kKak cTouMOocTh nepekintovarenein CBY (k npumepy
PE7116) BbicOoKka, 1O3TOMY, CUMTaTh, YTO BBIBOABI ympasieHus nepekiatodareneit (E1 u E2)
COEIMHEHBI C BBIBOJAMH MUKPOKOHTpPOJIIEPa, K KOTOPBIM MOAcoeAnHEeHbI cBeToauoabl R,G,B,O.
[Tpu >TOM, K MepBOMY MEPEKIIOYATENI0 MOJCOeTUHEHBI BRIBOABI ANl R u B cBeTtonmomnos, ko
BTOpOMY mepekitouarenio — G u O. Beiopars A1 0ToOpakeHUst akTUBHOTO COCTOSTHUS — MO B
CBETSIIEMCSI COCTOSIHUY; TIPU 3TOM JIMOJIbI JOJDKHBI 0TOOpaXKaTh COCTOAHUE KommyTanuu J1-J2, u
J1-J3. Ha Web crpanuiie AomkHa OBITh BO3MOXHOCTh HE3aBHCHMOTO HMHTEPAKTUBHOTO
yrnpasieHus kaxasiM CBY mepekiouaTeneM M WHIMKAIUS TEKYIIETO COCTOSHUSA KaXAOrO M3
IIEPEKIIIOYaTEIEH.

3aganue 7.

Coznmate B uHTerpupoBaHHoW cpene paspadorku Keil pVision mpoext mist STM32F406
MukpokoHtposuiepa. Ha Bbixome ALl nomyuuTs curHan ¢Gopmbl U aMIUIMTYAbl YKa3aHHOM
IpernojiaBaTesaeM BApUaTUBHO B MOMEHT MOJIyYSHHS 3a/IaHHsL.

3aganue 8.

Co3mare B wuHTErpupoBaHHoOM cpene paspadotku Keil pVision mpoext mis STM32F406
MUKPOKOHTpoOJUIepa. 3aaHue: yrnpasisith uepe3 Web-untepdeiic MHHTEHCUBHOCTBIO CBEUECHHUS 4-
X CBETOJIMO/IOB.

3aganue 9.

Coznate B MHTETPUpPOBaHHOM cpene pazpabotku Keil pVision mpoekrt, B KOTOPOM OpraHW30BaH
KOJI JUIsl ONpEeNeNICHNs] BbIBOAA HampsbkeHus Ha Bbixoae LIAIl paBHOro pe3ynbTaTy pa3HOCTH
HanpskeHui Ha Bxone aByx ALIIL

Kpurtepuu oneHuBaHus 1o 3a4ery:
«3auTeH0» BhICTABISIETCS 00ydaOIUMCs YCIEIHO caaBuiemy 0osee 90% mabopaTopHbIX
paboT 3arIaHUPOBAHHBIX JJIsl JAHHOM JUCLUUIUIMHBI, UM HA 3a4eTe YCIHEIIHO PeaJru30BaBLIEMY
3aJJlaHUC 3a ABa 4daca (BOSMO)KHO JOMMYCTUBIIMWM IOIrpCIIHOCTU HA 3a4Y€TC W IMPH BBIMIOJIHCHUN
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NPaKTUYECKUX 33JaHUH BHIHOCUMBIX Ha 3a4eT, HO OO0JIaZaroluM HEOOXOIMMBIMU 3HAHUSAMHU U
YMEHUSAMH JUISl UX YCTPAHEHUs MPU KOPPEKTUPOBKE CO CTOPOHBI MPENOaBaTes).

«He 3a4TeHO0» BBICTABISETCA OOydYaroUIeMycCsi HE BBIOJHEBIIEMY TpPeOOBaHUS Kak
yenemHo caath 90% BBINOIHEHHBIX JAOOPAaTOPHBIX PabOT, TaK U HE CYMEBLIEMY BBINOJIHUTh
3au€THOE 3aJJaHKE B OTBEAEHHBIN IBYX 4YaCOBOI CPOK Ha €T0 BHIIIOJHEHHUE — T.€. OOHAPYKUBLIEMY
CYLIECTBEHHbIE NMPOOENIbl B 3HAHUAX OCHOBHOI'O MPOrPaMMHOI0 MaTepuana Mo JUCLMILIMHE,
JIOMYCTUBIIEMY TPUHIMIHATIGHbIE OMIMOKA B BBIMOJHEHHH IPEIYCMOTPEHHBIX MPOTPaMMOn
NPAaKTUYECKUX 3aJaHui (OTCYTCTBHE 3HAHUM 3HAYMTEIBHOM 4acTH MPOrpaMMHOIO MaTepuana;
HENIOHMMAaHUE OCHOBHOI'O COJEpXaHUS TEOPETUYECKOI0 MaTepuaya; HEYMEHUE IPUMEHSTDH
TEOPETUYECKHE 3HAHUSA NPU PELICHUM MPAKTUYECKUX 3ajad; JOMYCTUBIIEMY NMPUHLIUIUAIbHbIC
OLIMOKH MPU BBIMOJIHEHUH MPAKTUYECKOTO 3a4ETHOTO 33/1aHuU).

OneHouyHbIC CpeACTBA JUIsi WHBAIWAOB M JIMI[ C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIUBUAYAIBHBIX MICUXOPU3NICCKUX OCOOCHHOCTEH.

— IIpY HEOOXOMMOCTH MHBAIUIAM | JIUIIaM C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI
NPEOCTABIISCTCS TOMOJHUTEILHOE BPEeMs JIJIsl IOATOTOBKU OTBETA Ha 3K3aMCHE;

— P MPOBEICHUU MPOIICYPhI OIICHUBAHUS PE3yTbTAaTOB O0YUCHUS HHBATUIIOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAHNE TEXHUYCCKUX
CPEIICTB, HEOOXOMMBIX UM B CBSI3H C UX HHIUBUAYATHBHBIMH OCOOCHHOCTSIMU;

— TIpU HEOOXOUMOCTH JJIsl 00YYArOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
U WHBAJIUJIOB TpOLEypa OICHUBAHUS pE3YJIbTATOB OOYYEHHUS 110 AWCIMILIUHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAITOB.

[Tpouienypa oreHUBaHUSI Pe3yIbTaTOB OOYUEHHUS WHBAIHIOB U JIMIl C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JUCHHUIUITMHE (MOJIYJIO) IpEeIyCMaTpUBaeT IMPelOCTaBICHUE
uHpopMaluu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3JI0POBbS H BOCIPHUSTHS
uHpopMmanuu:

JItst I ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist U1 ¢ HApYIISHUSIMU CITyXa!

— B mieyaTHOU (hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JlaHHBII TEPeYCHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaronuxcsi.

5. IlepeyeHb y4eOHOM JIUTEPATYPbl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOT Ul

5.1. YueOnasi aiuteparypa
1. Hooxwiios, O. I1. DnekrpoHuka u cxemoTexHuka B 2 4. Yacth 1 : yueOHUK /17151 BY30B /
O. I1. HoBoxwumnoB. — Mocksa : U3gatensctBo IOpaiit, 2023. — 382 c. — (Briciiee
oOpasoBanue). — ISBN 978-5-534-03513-1. — TexkcT : anexkrponHslii // OOpa3oBaTenbHas
matdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/512849
2. Caxnes, A. M. Lludpossie ycTpoiicTBa 1 MUKPOIIPOLIECCOPHI : yueOHOE 1ocodue A By30B /
A. M. CaxueB. — 2-e u3f., nepepad. u qon. — Mocksa : U3narensctBo FOpaiit, 2023. —
139 c. — (Bsiciiee o6pazoBanue). — ISBN 978-5-534-10883-5. — TekcT : 21eKTpOHHBIH //
O6pazoBarenpHas mwiatdopma FOpaitt [caiit]. — URL: https://urait.ru/bcode/514342
3. bobpoBHuKoB, JI. 3. Dnexkrponuka B 2 4. HacTtp 2 : yueOHUK 1151 BY30B /
JI. 3. Bo6poBHUKOB. — 6-€ W3., uctp. u 1on. — Mocksa : U3mparensctBo KOpaiit, 2021. —
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275 ¢. — (Bwicmee obpazoBanue). — ISBN 978-5-534-00112-9. — TekcT : 37eKTPOHHBIIH //
O6pa3zoBarenpHas miaTdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/472289

4. Hapeimkua A K. Ludpossie ycTpoiicTBa 1 Mukporporeccopsl. M.: Akagemus, 2008, 318 c.

5. MukpormnporieccopHas TEXHUKA B CHCTEMaX CBSI3U: JlabopaTopHbId pakTukym / A.C.
Jleuenko, K.C. Kopotkos, H.A. SIkoBenko, A.A. ba6enko. — KpacHonap: Kybanckuii roc. yH-T,
2018. - 194 c.

Jlyis ocBOGHMS AUCUMILTUHBI MHBAJIUAAMH U JIMIIAMU C OTPaHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBbSl MMEIOTCSI M3JAHHUS B DJIGKTPOHHOM BHJE B AJICKTPOHHO-OMOIMOTEUHBIX CHUCTEMAax
«JTaab» u «fOpaity.

6. MuxkpomnpoleccopHasi TEXHUKA B OIITUYECKUX TEIEKOMMYHHUKAI[MOHHBIX CUCTEMAX !
nabopaTtopHbiii mpakTukyM. / [Tnotumma MLII., A.C. JleBuenko, H.A. flkoBenko, B.A. Hukutun/
Kpacnonap. Kybanckuii roc. yn-t, 2014. 112¢. ISBN 978-5-8209-1015-9

7. Hudposas snexrponuka boiit, Kiiayc U3narensctBo: Texuocdepa 471 ctp. 2007T.

8. Houkos 1O. B. OcHoBBI Mukpormpoteccoproit texuuku [ Teker] : yuedbnoe mocodue / 0. B.
Hogsukog, I1. K. CkopoboraroB. — 3-e uzj., ucnp. — M. : IHTepHeT-YHUBEpCUTET
Nndpopmanmonnsix Texnonoruii : BUHOM. Jlaboparopus 3nanuid, 2006. - 357 c.

9. Oroponuukos, 1. H. MukpormpolieccopHasl TeXHUKa: BBeJleHUE B cortex-m3 : yueOHoe
noco6ue tst By30B / M. H. Oropogaukos. — M. : U3mparensctBo KOpaiit, 2018. — 116¢. — (Cepus
: YauBepcutetsl Poccun). — ISBN 978-5-534-02380-0. — Pexxum moctyma : www.biblio-
online.ru/book/8B6FE670-B75B-4DAA-B7FF-3E9AC40DADI10.

10. XaproB B.f. Mukpomnporieccopasie cucteMbl [ TekcT] : yaebHOe mocoOue 1isi CTYyJIEHTOB
By30B / B. fI. XaprtoB. - M. : Akagemus, 2010. - 351 c.

5.2. UnTepHeT-pecypcbl, B TOM 4HCJIe COBPeMeHHbIe NpodeccCHOHANbHbIE 0a3bl
JAHHBIX U MH(OPMAIMOHHBbIE CIIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0ubMoTeuHbIe cuctemMsl (IBC):

1. DBC «lOPAMT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com

Pecypchl cBOGOIHOTO T0CTYMHA:

1. DnekrpoHHass HMH(MOPMAIMOHHO-00pa3oBaTenbHas cpeaa MoxayiabHOro J{MHAMHYECKOTro
O06yuenus KyoI'Y — paznen «OCHOBBI CXEMOTEXHUKH ITPOrPAMMHUPYEMBIX YCTPOUCTBY
http://moodle.kubsu.ru

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

3. DnektpoHHo-6ubNMMoTeuHas cucrema JIAHb: https://e.lanbook.com

4. Karanor marasuna Yun-/lun u BHIeo 0030pbl M0 KOMIIOHEHTHOW 0a3e mpojarolieiics B
MarasuHe, a TaKk)Ke CIlpaBOYHbIE MaTepUabl Ha IPO/1aBaeMble KOMITIOHEHTHI
https://www.chipdip.ru

5. Reference manual STM32F405/415, STM32F407/417, STM32F427/437  and
STM32F429/439 advanced ARM®-based 32-bit MCUs STMicroelectronics [DneKTpoHHBIH
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
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/£d/5d/64/ct/7¢/38/4¢/30/DM00036052.pdt/files/DM00036052.pdf/jcr:content/translations/en.D
M00036052.pdf

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

9. IIpororunmupoBanue ASIC Ha FPGA https://habr.com/ru/post/387653/

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTeJbHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI
KyoI'Y:
1. Cpena MonynpHOTO AMHAMUYECKOTo o0ydenus http://moodle.kubsu.ru
2. ba3za y4eOHBIX IJIAHOB, Y4€OHO-METOINYCCKUX KOMIUICKCOB, ITyOIHKAIIMH U
KoH(pepeHmi http://mschool.kubsu.ru/
3. DnekTtpoHHbIN apxuB mokymMmeHTOB KyOI'Y http://docspace.kubsu.ru/

Jis co3panus U myONMKalMKM KOHTEHTA M y4eOHBIX OOBEKTOB MpEnojaBaTeleM HUCIOJIb3yeTCs
city»x0a BUJIEO TPAHCISALUU U UHCTPYMEHT AJIsl 3JIEKTPOHHOM KOMMYHUKALIUKA U OOPATHOM CBSA3U
CO CTYIEHTaMH U3 IIEPEUHs BO3MOXKHBIX K IPUMEHEHHIO Ha HA4aJI0 COOTBETCTBYIOLIETO CEMECTPA.

6. MeToanueckue ykazaHus JJisi 00y4al0UIMXCs M0 OCBOCHUIO JUCIHUIIJIMHBI (MO1Y/JIs1)

Jlexuusa siBnsieTcst ogHON U3 GopM U3ydeHUSI TEOPETUUECKOTO MaTepHala Mo AUCIUILITHHE.
B XOJ€ JICKIITMOHHOT' O KypCa IPOBOAUTCA NU3JIOKCHUEC COBPEMCHHBIX HAYYHBIX ITOAXO0B U TGOpI/Iﬁ.
B rterpamu 18 KOHCHEKTUPOBAHUSA JIEKIMA HEOOXOAMMO HWMETh IO, I/€ MO0 X0y
KOHCIICKTUPOBAaHUA ACTIAIOTCS H€O6XOI[I/IMBI€ IMOMETKH. 3amucu JOJI?KHBI OBITH I/I36I/IpaTeJIBHBIMI/I.
B xoHCHeKTe MPUMEHSIOT COKpAIIEHHUE CIIOB, YTO YCKOPSIET 3amuch. Bompockl, BO3HUKAIOIIUE B
XO0JI€ JIEKIMH, €CIIH HE 3a/1aHbl Cpa3y, PEKOMEHIYETCs 3alUChIBaTh Ha MOJISIX U [TOCJIE OKOHYAHUS
JEKIMU OOpaTUTHCS 3a pazbsiCHEHHWEM K mpenoaaBarento. HeoOxonuMo akTUBHO paboTaTh C
KOHCIICKTOM JICKIUH: IIOCJIC OKOHYAHUSA JICKIHU PEKOMCHAYCTCA IICPCUUTATL CBOM 3allMCH,
BHECTH MOIPABKU U JONOTHEHUS.

OI[HI/IM N3 OCHOBHBIX BHJOB ACATCIBHOCTHU CTYACHTA ABJIACTCA CaAMOCTOATCIIbHAA pa60Ta,
KOTOpasi BKJIIOUAET B ce0s M3ydyeHHE JIEKIIMOHHOTO MaTepuana, ydeOHUKOB M y4eOHBIX MOCOOUH,
IIOArOTOBKH K BBIIIOJTHCHUIO na6opaTopme pa60T n Oq)OpMJIeHI/IIO TEXHUYECKUX OTUYETOB I10 HHM,
a TaK K€ MOJTOTOBKU K MPAKTUYECKUM 3aHATHSAM M3y4YEeHHUEM KPAaTKOW TEOPUH B 33JaYHUKAX U
PCIICHHUU JOMAIIHUX 3a11aH1/1171.

MeToauka caMOCTOATENbHON pabOThI MPEABAPUTEIHHO PAa3bICHSIETCS MPenoaBaTesieM U
B IMOCIICAYIOHICM MOXET YTOUHATHCA C Y4YCTOM HHIAUWBHAYAJIbHBIX ocobOeHHoCTEHR CTYACHTOB.
Bpems u mecto caMocTOsATENbHON pabOThl BBIOUPAIOTCS CTYACHTAMU IO CBOEMY YCMOTPEHHUIO
IUTAHUPOBAHKE BPEMEHU Ha CaMOCTOSTENbHYIO padoTy, HEOOXOAMMOIO Ha U3y4EHHE HACTOSIIEH
JUCUHUILIMHBI, CTYJIEHTaM JyYllle BCEro OCYIIECTBIAThH PAaBHOMEPHO Ha BECh CEMECTp,
MpeayCMaTpuBas MPU STOM PETyJIiPHOE MOBTOPEHUE TTPONIEHHOTO MaTepHaa.

CaMocTosTenbHYIO pad0Ty Ha/l AUCHUIIITUHON CIIeAYeT HAUMHATDH C U3YUEHUS POTPaMMBI,
KOTOpass COACPKUT OCHOBHBLIC Tp€60BaHI/I$I K 3HaHWiAM, YMCHUSAM U HaBbIKaM 06y‘-Ia€MBIX.
O0s13aTeNbHO ce1yeT BCNOMHUTD PEKOMEH AU MTPENoJaBaTelis, JaHHbIE B X0JI€ yCTAHOBOYHBIX
3aHATHH. 3aTeM CICAYCT MPHUCTYIATh K HU3Y4YCHHIO OTACIIBHBIX Pa3aciioB U TCM B IMOPAIKE,
MPEAYCMOTPEHHOM MPOTPaMMOil.

[MonyunB mpezncraBieHre 00 OCHOBHOM COJEpXaHWU pas3fesia, TeMbI, HEOOXOIMMO
U3YYUTh MaTepuan Mo TeMme, M3IOXKEeHHBbIH B yueOHHKe. llerecooOpa3HO COCTaBUTH KpaTKUil
KOHCIICKT UJIM CXEMY, 0T06pa>1<a}0111y}0 CMBICT U CBSI3M OCHOBHBIX ITOHSATHH JaHHOT'O pa3aciia u
BKIIIOUEHHBIX B HEro TeMm (uiu Oojee NPOAYKTUBHO — JOMOJHHUTH KOHCIIEKT JICKIIHH).
OO0s3aTeNIbHO CIIEyeT 3aMiChIBaTh BO3HUKIIKE BOMPOCHI, HA KOTOPbIE HE YAAIOCh OTBETHTH
CaMOCTOSITEIIbHO.

Heo0xo1uMo n3y4nuTh CIMCOK PEKOMEHI0BAaHHOW JINTEPATyphl U yOEAUTHCS B €€ HaTUunuu
B JINYHOM TOJIb30BAaHUU WIIU B IMOAPA3JCICHUAX OMOIMOTEKH B OyMa)KHOM WM AJIEKTPOHHOM
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BuJ€e. Bcio OCHOBHYIO y4eOHYIO JIMTEpATypy JKEJIATEIbHO U3y4aTh C COCTaBICHUEM KOHCIIEKTA.
UreHne nuTepaTyphl, HE COINPOBOXKIAEMOE KOHCIIEKTUPOBAaHUEM, MaJI0 Pe3yiabTaTUBHO. Llenp
HaIMCaHUs KOHCIIEKTA 110 AUCIUILTIHE — COPMHUPOBATH HABBIKU IO TOKCKY, OTOOPY, aHAIH3Y U
(bopMynHpOBaHUIO y4eOHOr0 MaTepuana. DTH HaBbIKM 00s3aTeNIbHBI 115 JII000T0 CIeIMaIicTa ¢
BBICHIMM OOpa30BaHMEM HE3aBUCHUMO OT BBIOpaHHOTO HampaBieHusa. Hammcanue KOHCIEKTa
JIOJDKHO OBITh TBOPUYECKUM — HY’KHO HE NEPENUCHIBATE TEKCT U3 UCTOYHUKOB, HO MBITAThCS KPATKO
U3JIaraTb CBOMMM CJIOBAMM COJEPXKAaHUE OTBETA, IPU 3TOM MAKCHUMAJIBHO €ro CTPYKTYPUPYSA U
UCIOJb3Ysl CUMBOJIBI M YCIOBHBIE 0003Ha4YeHus (B 3ToM Bam moMoryTt BOIpocsl BHIHOCUMBIE Ha
3a4€THOE TECTHUpOBaHME M 3k3aMeH). KomupoBaHue M 3aydyrMBaHHE HEOCMBICIEHHOI'O TEKCTa
TPYAOEMKO U 10 OOJBIIOMY CUETY HE MMEET M03HaBaTeIbHOM M NpakTH4ecKoil neHHoctu. Ilpu
paboTe Haa KOHCIEKTOM 00f3aTE€IbHO BBIABIAIOTCS M OTMEYAIOTCS TPYAHbIE IS
CaMOCTOSITENIbHOTO U3yYEHMsI BOIIPOCHI, C KOTOPBIMH YMECTHO 0OpaTUTHCS K ITPENo1aBaTellto Ipu
MOCEIICHUH 3aHATUH M KOHCYJIbTAIUH, 1100 B MHAUBUIYAIbHOM mopsiake. [Ipu uyrenun yueOHOM
U HAaydyHOW JMTEpaTypbl HEOOXOAMMO BCErja CIEAMTh 33 TOYHBIM M MOJHBIM MOHUMAaHHUEM
3HA4YCHUS TEPMUHOB U COJIEPKAHUS IIOHATHUH, UCIIOJIB3YEMBIX B TEKCTE. Beerna cinenyer yrouHsaTh
3HA4YEHUs 10 CIIOBAPSAM WJIM SHUUKIONEUAM, TP HEOOXO0AUMOCTH 3aIMChIBATb.

K mnpaktuueckuM 3aHATHAM HEOOXOAMMO TOTOBMUTCS IpEABApUTENbHOIO, 1O Hayaia
3aHATHS. HeoOXoauMo 03HAaKOMUTCS €  KpaTKoW Teopued Mo BHJEO MaTepualiam
IIPENOCTABIIEMbIM B OHJIAMH JOCTYII 110 COOTBETCTBYIOLIEH TeMme. Bxoae moAroToBKH, Tak ke
ClIelyeT BECTH KOHCIIEKTUPOBAaHUE, @ BO3HUKIINE BOIPOCHI 3a/1aTh BEIYLIEMY IPENOAABATEIIO B
Hayaje MPaKTUYECKOro 3aHATHS WIN B KOHCYJIbTAllMOHHOM popme.

K naGopaTopHbIM paboTam clieayeT MOATOTOBUTHCS MPEIBAPUTENBHO, 03HAKOMHBILHUCH C
KpaTKOll HO creuu(puyeckol Teopuell pa3MENIEHHOW B COOTBETCTBYIOLIEH METOIHUYKE.
PexoMenayeTcss 03HaKOMHUTBCS 3apaHee U ¢ METOJAMYECKUMHU PEKOMEHAALNAMH T10 TIPOBEACHUIO
COOTBETCTBYIOIIEH JlabopaTopHOil paboOThl, M B cllyyae HEOOXOAMMOCTH TPOBECTH
IIPEBAPUTEIBHBIE PACUEThI MU MIOATOTOBUTH ITPOIPAMMHYIO OCHOBY.

HemnocpencrBennass MmoAroroBka K 3a4eTy  OCYIIECTBIISIETCS IO BOIIPOCAM,
IpEeJCTaBICHHBIM B JAHHOM yueOHOM mporpamMme JUCHUIUIMHEL [0 1a00paTOpHBIM padoTam.

B ocBoeHuM NHCUMIUIMHBI MHBAIWAAMM U JIMIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSMHU
30pOBbsl OOJBIIOE 3HAUEHHE HMeEEeT WHAMBHIyalbHas ydeOHass paboTa (KOHCYIbTallUU) —
JIOTIOJTHUTEILHOE Pa3bsICHEHNE YIeOHOTO MaTepuaa.

WupuBuayanbHble KOHCYJIbTAllMM IO IpPEIMETy SBISIOTCS BaXXHBIM  (aKTOPOM,
CIOCOOCTBYIOIUM MHJMBUYaIN3alui OOyYEHHUsS] U YCTAaHOBJIEHHUIO BOCIIUTATEILHOIO KOHTAKTa
MEXIy I[pernojaBaTesieM M OO0Yy4aloIUMCs HMHBAJIMIOM MM JIMIOM C OrpaHUYEHHBIMHU
BO3MOKHOCTSIMU 3/10POBBbSI.

7. MaTrepuajibHO-TEXHUYECKOE o0ecriedeHne 1o JUCHUIInHE (MOAYJII0)

HanmenoBanue [TepeueHs JIMIIEH3UOHHOTO
Ne CIEINAIbHBIX OcHamerrocTs ClEHHaTLHbIX MIPOTPaMMHOTO 00eCTIeUeHNUS
. MOMETIeHN I
MOMEIIeHU I
1. Yuebnple aynutopun | JleknunmoHHAS aymutopus, | 1. OmepannonHas cuctema Microsoft
TUIS MPOBENICHUS | OCHAIIeHHAs mpe3eHTannoHHON | cemeiictBa Windows (8/10), B pamkax
3aHATUI JIEKIMOHHOTO | TEXHUKOHW  (IIPOEKTOp,  3KpaH, | MpOrpaMMbl KOMITaHUH Microsoft
THIA KOMITBIOTEP/HOYTOYK) u | “Enrollment for Education Solutions”
COOTBETCTBYIOUIMM IPOTPaMMHBIM | JUIi  KOMIIBIOTEPOB U CEpBEpPOB
obecreyeHreM (IT0) nns | Ky6anckoro TOCYAapCTBEHHOTO
BOCIIPOU3BEICHHUS ¢aitioB | yHuBepcuTeTa M €ro HUIINaoB.
dbopmara jpg u avi. JlocTaTOYHBIM
KOJINYECTBOM T1OCAJI0OYHBIX MECT:
Ne 209C, Ne 315C, Ne201
3. VYuebnsle aynuropun | Jlaboparopus, ykomrurekroBaHHas | 1. Omepammonnas cucrema Microsoft
IUIS MPOBENICHUS | CIICIMATN3NpOBaHHOW MeOenbio U | cemerictBa Windows (8/10), B pamkax
71a00paTOPHBIX TEXHUYECKHMHU CPeACTBaMHU | IPOrPaMMBbI KOMITaHUH Microsoft
3aHATHHN (paboT) obOyuenns. IlpoBenmenue 3amsatuii | “Enrollment for Education Solutions”
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1a00paTOpPHOTO MIPaKTHKyMa
NPENYyCMOTPEHO  «KOMITBIOTEPHOM
KJlacce CIICLMANIBHBIX JTUCIHILUIAH
(aymuropust 205¢) (c
ucnonp3oBanneM  MIKROE-456,
BIGAVR6 Development System,
om0 yHKIIOHATEHAS
OTNIaI0YHAs TulaTa ISl M3YYeHHMs
MK Atmel AVR) c
ucnons3oBanueM [1K

JUli  KOMIIBIOTEPOB M CEpBEpOB
Ky6anckoro rOCyIapCTBEHHOTO
YHHBEPCHUTETA U €r0 (primanos.

2. Ilporpammusrii maker Keil MDK-
ARM-CM-ED - 10user TSt
ONICPAallMOHHBIX ~ CHCTEM  CEeMeHcTBa
Windows, Bxmogaromuii B cedst Kpocc-
KOMITWJISITOP Y MHCTPYMEHTHI pa3paboTKu
UL MHUKPOKOHTPOJIJIEPOB cepuit
STMFxxx ¢ snpom Cortex-Mx.

3. IlporpaMMHBIN TAaKeT MOJ JHUIEH3UEH
GNU Quartus II wmm light pmns
ONEPALMOHHBIX  CHCTEM  CeMeWCTBa
Windows, Brmogaromuii B cedst Kpocc-
KOMITIJIITOP U MHCTPYMEHTHI pa3paboTKu
st FPGA.

4. Tporpammusni maker WinAVR mms
ONICpallMOHHBIX ~ CHCTEM  CeMeHCTBa
Windows, Brmouaromuii B ce0s Kpocc-
KOMIMWISATOP ¥ HHCTPYMEHTHI pa3paboTKu
JUIL MMKpPOKOHTpOJUIepoB cepuit AVR
¢upmbr Atmel. WinAVR u Bce Bxozsmiue
B HETO IIPOrPaMMBbI SIBJISIFOTCSI OTKPBITHIM

MIPOTPaMMHBIM obecrieyeHuEM,
BBINYLIEHHBIM o1 junensueit GNU, Ho
pacTpoCTpaHsIIOTCS B
CKOMITHJIMPOBAHHOM BUJE

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

Jlist

CaMOCTOSITEIbHOM

paboThl

o0yJaronmxcs

IMpEaAYCMOTPCHBI IIOMCIICHHA,

YKOMIIJIEKTOBAHHBIE CTICIIUATN3UPOBAHHON MEOEbI0, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOH C
BO3MOXXHOCTBIO MOAKIIOUEHUS K ceTu «HTepHeT» U obecreyeHrneM AO0CTyNa B AJIEKTPOHHYIO
UH(POPMALMOHHO-00pa30BATENBHYIO CPEly YHHBEPCHUTETA.

HanmeHoBanue moMeneHui
JUTSL CAMOCTOSITENIbHON paboThI

OCHaH.[eHHOCTL TIOMEIICHHI JUIIS CaMOCTOSTEIILHOU pa6OTLI 06y‘IaIOH.[I/IXC$I

oOygaromuxcs (YUTaIBHBIN 3all
HayuHnoti Oubnnorexw)

oOyJaromuxcs
[Tomernienue st | MeOenb: yueOHas mebeIb
CaMOCTOSITEITBHOM paboThI

Komriekr CHeLlHaHHSHpOBaHHOﬁ MeOenu: KOMIIBIOTEPHBIC CTOJIbI

O6opynoBaHHe:  KOMITbIOTEpHAs

TCXHHKaA C MNOJKIIOUCHUEM K

HHPOPMAIMOHHO-KOMMYHHKAIIMOHHON ceTu «MHTepHET» W JOCTYIOM B
JNEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO Cpelly 00pa3oBaTeIbHON
OpraHu3aIlHH, BeO-KaMephl, KOMMYHHKAIIHOHHOE 00opymoBaHue,
obecrieynBaroIee AOCTYIl K CETH HHTEpHET (TPOBOIHOC COCIMHCHHE U
OecripoBoIHOE coerrHEHHE 0 TexHoJIorun Wi-Fi)

TTomenieHue s
CaMOCTOSITEIILHOMN paboThI
obyuaromuxcs (ayn.207)

Mebenb: yaeOHas MeOeib
KoMImiekT crienuain3upoBaHHON MeOGeIH: KOMITbIOTEPHbIE CTOJIBI

O6opynoBaHHe: KOMIIBIOTEpHAsT TeXHUKA (Ha OCHOBE TOHKHMX KJIHMEHTOB) C
MOJKITIOYEHHEM K HH()OPMAIMOHHO-KOMMYHUKAIIMOHHON ceTn «VHTepHeT»
M JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALMOHHO-00pa30BaTeNIbHYIO Cpeay
00pa3oBaTeNbHOW OpraHu3aluy,  KOMMYHHKAalMOHHOE 000pYyIOBaHHE,
obecrieunBaroIiee J0CTYI K CETH HHTEPHET.
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