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1. llesan ocBOEHMSI AU CHMIIJIMHbBI

Heabl0 AUCUMIVIMHBI  SIBJISIETCS  OBJIA/IeHHe CTyJAeHTaMH He00XOAMMBbIM U
JAOCTATOYHBIM YPOBHEM NpPO(ecCHOHAJBHBIX KOMIETEeHIHH B COOTBETCTBHM C
TpedoBanusiMu @I'OC BO no nanpasjenuio noarorosku 12.03.01 «IIpuGopocrpoenue»,
npopuiib NOAroToBKM «IIpudoper u memoovl KOHmMpOIA Kauecmea u OUAZHOCMUKU)» NO
oucyunaune IllIpozpammupoganue MuKpoKoOHmpo1epos

Llenp wu3yueHUs ITUCHUIUIMHBI - OBJAQJCHHUE CTYACHTAMU 3HAHUAMH, YMEHHSIMH U
HaBBIKAMH, HEOOXOJMMBIMH MTPOEKTUPOBAHUS U MIPOTPAMMHUPOBAHUS MUKPOKOHTPOJIIEPOB.

2.MecTo aucuunjuHbl B cTpykrype OII moaroroBku 60akajaBpa

b1.B.08

Jucuurummna «[IporpaMmMupoBaHue MHUKPOKOHTPOJIJICPOBY» BXOJHUT B BAPHATUBHYIO YacTh
Omoka 1  oOpa3oBarenpHOW  TporpaMMbl MO  HamparieHutornoarotropkun  12.03.01
«IIpubopocrpoenue», npoduib MOATOTOBKH «/Ipubopvl u memoovbl KOHMpOIs Kadecmea u
OUACHOCMUKULY.

Jliss  yCIIeNIHOTO yCBOCHHS MUCHMILIMHBI «[IporpamMmupoBaHre MHUKPOKOHTPOJUICPOBY
CTyJICHTaM HEOOXOIMMBI TIOJIHBIE 3HaHWsI 1O Kypcam «HadepratenbHas reomMeTpus u
KOMITbIOTEepHAs rpadukay, «MHpopmaTukay.

JlanHasi IOUCHUIUIMHA HEoOXoauMa JUIS  TOCJEIYIOIIer0  YCICIIHOTO OCBOCHHS
CIEIYIOMUX AUCUUIIINH: «OCHOBBI MPOEKTHUPOBAHUS MPUOOPOB M CHUCTEM», BBIIOIHEHUS
KYPCOBBIX PabOT U MMPOEKTOB, BBITYCKHOW KBATH(PHUKAITMOHHON paOOTHI.

3. Komnerenuun odyuamomerocs, ¢gopmupyemblie B pe3y/bTaTe OCBOCHHMS NHCHHUIINHBI
(Moay.si) M NJIAHMPYeMble pe3yJIbTaThl 00yUeHHs :

B pesynbrate OCBOCHMsS AMCUUIUIMHBI (Moayins) «MHKpONpoLeccopb»00ydaromuiics
JIOJKEH 00J1a1aTh CIEAYIOIIMMU KOMIIETCHIIUSAMU:

CrpyKTypHBII
JJIEMEHT

IImannpyemsble pe3yabpTaThl O0OYUECHUS
KOMIIETEHIINH py' pesy. ya

MMK-2:roTOBHOCTHI0 K MATEMATHYECKOMY MO/IEJIHPOBAHHIIO MPOLECCOB H 00bEKTOB
NpHUOOPOCTPOEHHUS U UX MCCJIE0BAHNIO HA 0a3e CTAHAAPTHBIX IAKETOB
ABTOMATH3HPOBAHHOIO MPOEKTHPOBAHUS U CAMOCTONATEIbHO Pa3padoTaHHBIX
NPOrpaMMHBIX NPOIYKTOB

3HaTh: B03MOXKHOCTH COBpEMEHHBIX MaKETOB MAaT€MaTHYECKOTO0 MOJIEIHUPOBAHUS
IPOIIECCOB U OOBEKTOB MPUOOPOCTPOCHUS U CIOCOOBI UX MCCIIEOBAHUS Ha
0a3e CTaHOApTHBIX MAKETOB AaBTOMAaTHU3MPOBAHHOIO MPOEKTUPOBAHMS U
CaMOCTOSITENILHO Pa3pabOTaHHBIX MPOTrPAMMHBIX ITPOJYKTOB;
OTJIMYUTEIbHBIE 0COOEHHOCTHU APXHUTEKTYPHI COBPEMEHHBIX
MHUKPOIIPOLIECCOPOB;

ApXUTEKTYPY Y3JI0B MUKPOIIPOLIECCOPOB;

o0Iye MPUHIUMBI TOCTPOCHUS W XapaKTEPUCTUKA BOCBMU pa3psIHBIX
MHUKPOIIPOLIECCOPHBIX CUCTEM;

YMeTs: MOJICTTUPOBATh TMPOILECCHl U  OOBEKTHITPUOOPOCTPOEHUSI  C TOMOIIBIO
MHUKPOITPOIIECCOPHBIX CUCTEM;

OIICHMBATh TMapaMeTpbl CYIIECTBYIOIIUX MHKPOMPOIECCOPHBIX CHCTEM
BBINTOJIHEHHBIX Ha 0a3e¢ MHKPOTIPOIIECCOPOB;

dbopMynupoBaTh TpeOOBaHUS K TAKUM CHCTEMaM;




CtpyKTypHBII

JJIEMEHT
[Tnaaupyemblie pe3yiabTaThl O0y4eHUS
KOMIETECHLIMU
Bnanerts: METOJIaMU MOJICJIUPOBAHUS TPOLIECCOB M OOBEKTOB NPUOOPOCTPOCHUSIH

HaBBIKAMU BbIOOpa HamOosee >(PQPEKTUBHBIX AITOPUTMOB IPHU CO3TAHUU
porpamm;

MOJICTTHPOBATH AITOPUTM PAOOTHI TPOTPAMMHOTO O0ECTICUCHUS;
peann3oBaTh MHKPOIIPOIIECCOPHBIE CHCTEMBI HAa COBPEMEHHOM 3JIEMEHTHON
Oase;

OIIK-2: criocoOHOCTBIO OCYILECTBIIATH MOUCK, XpaHEeHHe, 00paboTKy 1 aHAIN3 HH(OPMAIH U3
pPa3MUYHBIX WCTOYHUKOB M 0a3 JaHHBIX, NPEACTaBIATH ee B TpedyemoMm ¢Qopmare ¢
UCTIOJIb30BaHUEM MH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHM

3HaTh:

CnocoObl  OCYIIECTBIICGHHUS IIOMCKAa, XpaHEHUsA, OOpabOTKM M aHaIm3a
uH(GOPMAIIUN U3 PA3IUYHBIX HCTOYHUKOB M 0a3 JTaHHBIX, IPEJICTABISITH €€ B
TpeOyemoM dbopmate c HCIOJIb30BaHUEM UH(GOPMaLIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTUMN; JOIMOJHUTEIBHBIC aIiapaTHbIC
CpeacTBa UHTETpUpPyEMbIC MPOU3BOIUTENSIMU Ha KpHUCTajIe
MHUKpPOIIPOLIECCOPa;

CUCTEeMY KOMaHJ M  TNPUHIUOB  HAMUCaHWs  MOporpamMm  Jjs
MHUKPOIIPOLIECCOPOB;

YMeTn:

Hcnonws30Barh pa3Hble BO3MOXHOCTH M MPHUEMBbI OCYLIECTBICHUS MOUCKA,
XpaHeHHs, 00paOdOTKM M aHAJIM3a MHPOPMALUHU U3 PA3IUIHBIX UCTOYHUKOB
u 0a3 JaHHBIX, [IPEJICTABIATH €€ B TpeOyeMoM (hopMaTe C UCIOIb30BaHUEM
MH(}OPMAaLIOHHBIX, KOMITBIOTEPHBIX u CETEBBIX TEXHOJIOTHI;
pa3pabarbiBaTh IPOCTBIE CTPYKTYPHbIE M MNPUHLUUIHAIBHBIE CXEMbI
MHUKpOIIPOILIECCOPHBIX ~ CHCTeM  Ha  0a3e  BOCBMHM  DPa3psIHBIX
MHUKPOIIPOLIECCOPOB;

BraneTs:

METOJJaMH OCYIIECTBJICHUSI IIOMCKA, XpaHEHUs, oOpaOOTKM U aHaiIu3a
UH(POPMALIUU U3 PA3IMYHBIX UCTOYHUKOB U 0a3 TaHHBIX, IPEJCTABIATH €€ B
TpebyeMoM dbopmate c HCIIOIb30BaHUEM WH(POPMAIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTWH; NMPOBOAWUTH aHAJIM3 U OLEHKY
YPOBHS pPa3BUTHS TEXHUYECKUMX CHUCTEM U HU3ACIMH C UEIbI0 HX
MOJICPHU3ALIUH U 3aMEHBI;

OIIK-5: cnocobHOCTBIO OOpalaTeiBaTh W MNPEJICTaBIATh JIAHHBIE HKCIEPUMEHTAJIbHBIX

HCCIICIOBaHUM

3HaTE: Meroasl u cpencTtBa s 00OpaOOTKM H  TPENCTABICHUS JTaHHBIX
HKCIIEPUMEHTANIbHBIX HUCCIIEIOBAHUM; CpeACcTBa CO3JaHUsl M  OTJAJKU
MPOTPaMMHOTO 00€CTIeUYeHUSI MUKPOIIPOIIECCOPHBIX CUCTEM;
METOJBI WM alNTOPUTMBI, TPUMEHSEMbIE B CHCTeMax cOopa JaHHBIX U
YIPaBJICHUS HUKHETO YPOBHS,

VYMeTn: Mertomamu u cpeactBamMu it 0OpaOOTKM W TPEACTaBICHUS JTaHHBIX
SKCIIEPUMEHTANIbHBIX ~ HUCCJEIOBAHMM;  MUCaTh,  TPAHCIUPOBaTh U
OTJIAKUBATh MPOCTHIE IPOTPAMMBI JIJII MUKPOITPOIIECCOPOB

Bianets: OpPraHW30BBIBATH M TPOBOAMUTH TOWCK WACH s pelieHus 3amaad cOopa

JaHHBIX W YIIpaBJICHUSA.

4. CTpyKTYypa M coepKaHue TUCHHUILINHBI (Moay.si)« MUKponpoumeccopbDy
OO0mas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 3 eauHuIlbl, 1084.




KonrtakTHas pabota —61,6akan.4., aygutopHas padora - 60 akan. 4., nekiuu — 30akam. 4.,
naboparopHseie 3aHsaTus — 30akaj.d., caMmocTosTenbHas padora - 46,4akaj. 4.,3a4eT C OIEHKOM.
BHKP-1,6akan.4.,J]1 — nexuun, JI3 —nabopatopusie 3ansatus, CP — camocrositenpHas padbora, B
MHTEpaKTHUBHON popme — 12akaz.u.

DOpMBI TEKYIIETO
HITPOMEKYTOUHOT
0 KOHTpPOJISt Koo n
o, | AyauropHas B YCIIEBAEMOCTH |CTPYKTYpPH
No § KOHTaKTHasA i (1o Hexmenam BII
i Pa3znen qucuuImIimHbL 2 | (s axanuacax) CaMOCTOATEIbH cemectpa) SIEMEHT
O 01 paboThI o
opMa KOMIIETEeH
MIPOMEKYTOUHOMN 187071
aTTecTaruu (1mo
a1 J3 1| cp cemecTpam
1 Bre 6 4 |4/411|6 Nzyuenue u|Bemmonaenne  ul|I1K-2,
fleHue. MMOBTOpPEHUE 3ammra OIIK-2,
Teoperrueckoro [adoparopueix  [OIIK-5 -
2 |Ba3soBasi apxuTeKTypa 6 6 |6/41|6 MaTepuaia mo|pador. 3auer c¢|3YB
MHMKpPO-pOB BCEM paszJenaMm|OleHKod B 6
3 |Apxurekrtypa 6 6 |6/2M|6  |MWCUHMIUIMHBL —jcemecTpe.
MHKpOKoHBepTepaArduin IOATOTOBKA K
o J1a00paTOPHBIM
paboram
4 6 6 |6/211|6
Opranmn3anusi namMsTi
MHKPOKOHBEpPTEpPa
5 |Taiimepbi\cueTYNKH 6 4 |4/211|6

Cucrema npepbiBaHui

6 |TuHkepkap (Tinkercad |6 4 14 16,4
Circuits Arduino) —
amynsTop Arduino.
BbinonHeHne NpoeKkToB.

HToro: 30 [30/ [46,4
121

.]ICKIII/IOHHI)IC 3aHATHUSHA, TEMbI

1. OOumme OCOOEHHOCTH YNPaBIAIOUIMX MHUKPOKOHTPOJUIEpOB. OMHOKpHUCTANIbHBIE
cucTeMbl cOopa naHHBIX. OOIIMe XapaKTepUCTHKH MHKpOoKoHBepTepaArduino. CrtpykTypHas
opranu3ars Arduino.

2. Apudmeruko-norudeckoe ycrtporictBo. Hasnauenwe BbiBomoB Arduino. Omucanue
koHTakTOoB  Arduino. OOmme cBeneHuss 00 OpraHu3alMd  TOPTOB  BBOJA-BHIBOJA.
AnprepHaTuBHBIE (QYHKIUU. Cxema »dJIeKTpHUYecKas TNPUHIMITHAIGHAS MaKeTHOW TUIaThI
MHUKPOIPOIIECCOPHON CHCTEMBI.

3. [Mamsate nporpamm (I13Y). ITamars nanubix (O3VY). Peructpsl cnennanbHbIX (YHKIIHMA
(SFR). Peructp cnoBa cocrostaus mporeccopa (PSW).

4. TaiiMepsl/cueTunk MUKpOKOHTposuiepa. Taiimepsr 0 u 1.Peructp pexuma padorst T/C
TMOD. Peructp ynpasienus / craryca taiimepa TCON. O6mue cBenenus o taitmepe 2.

5. Pexxumbl paboTel TaliMepoB — cueTurkoB. Jloruka pabotel T/C B pexxume 0. Jlormka
pabotsl T/C B pexume 1. Jloruka padotsr T/C B pexxume 2. Jloruka padotst T/C B pexxume 3.



6. IMocnenoBarensHbie HHTEPGEiichl MukpokoHTpourepa Arduino. UART moprt. Peructp
SBUF. Peructp ynpaenenus/cratyca npuemonepeaarauka SCON. CkopocTs npueMa/mepenadn
uHpopmanuu yepes nociaenoatenbHbiii UART mopr.

7. CTpyKTypa mpepbiBaHui. AJITOPUTM 00pabOTKH MpephiBaHus. BO3MOXKHBIE HCTOYHUKH
npepbiBanusi. CucremMa mpepbIBaHus MUKPOKOHBepTepaArduino.

5. O0pa3oBaTesibHbIe U HHPOPMALMOHHBbIE TEXHOJIOT UM

Jns  peanuzani  IPEAyCMOTPEHHBIX  BUAOB  Yy4eOHOH  paboThl B KauyecTBe
o0pa3oBaTeNbHbIX TEXHOJOTMH B mpenojaBaHuu  gucHUIuiuHel  «IIporpammupoBanue
MUKPOKOHTPOJUIEPOBY» HCIONb3YIOTCSI MPAOUUUOHHAA U MOOYTbHO-KOMNEMEHMHOCHHAA
TEXHOJIOTHH.

st hopMupoBaHUS 3HAHUHN O AWCIMILIUHE MPETyCMOTPEHBI.0030pHble JeKyuu — s

CUCTeMATH3allMk W 3aKpeluieHWus 3HaHUM [0 JUCHUIUIMHE, UHGOpMayuoHHusle — s
O3HAKOMJIEHHS CO CTaHAapTaMU M CIPaBOYHOM HMHQOpMaLMen, rexyuu euzyanuzayuu — ais
HATJISITHOTO TMPEACTaBIEHUS CHOCOOOB peIlleHus 3aaay, npobremHas - JANsS Pa3BUTHUSA

HCCICOOBATCIIbCKUX HABBIKOB U U3YUCHUA CII0C000B pelICHuA 3a1a4.

Jiss  ocBOEHMSI JUCHUIUIUHBI TPEAYCMOTpPeHO 124. WHTEpakTHBHBIX 3aHATHH. Bcee
NPAaKTUYECKUE 3aHATUS 10 Pa3/iely HPOBOISATCS B UHMIEPAKMUGHOU (opmeV TIPEAIONaraoT
NnyOJINYHBIC BBICTYIUICHHS U OOCYXXICHHS, B paMkax MHTEPAaKTUBHOI'O OOYYCHUS MPUMEHSIOTCS
IT-memoow:  (MCTIONB30BAaHUWE  CETEBBIX  MYJIBTUMEIUWHBIX  Y4EOHHKOB  pa3pabOTUMKOB
NPOTPAaMMHOTO  00ECIICUYEHUs, JJCKTPOHHBIX O00pa30BaTEeIbHBIX PECYpPCOB IO  JIaHHOU
JMCIMIUIMHE; coeMecmHuas paboma 6 manvix epynnax (2-3 CcTyaeHTa) —MHIUBHIyaIbHOE
oOydeHue.

6. YueOHO-MeTOAUYeCKOE oOOecreyeHHe CaMOCTOSITENILHOH PadoThl 00y4alOLIUXCH.
O1eHOYHBIE CPECTBA ISl TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH, IIPOMEKYTOUYHON aTTECTAIMH T10
UTOoraM OCBOCHHUA NUCIHUIIIINHBI.

B Teuenne ceMECTpa NMPEAYCMOTPCHO BBIITOJHCHUE YCTHBIX W IMMCbMCHHBIX KOHTPOJIBHBIX
paboT mo nucruIuiMHe (MO0 WHAWBUIYalbHBIM BapHUaHTaM), MPOBEpKa pabOT — eKEHEAENbHO,
3alMUTa JT1a00paTOPHBIX padoT.

OcHOBHas yacThb 3aJaHUN BBIONHSETCd Ha 3aHATHAX. CamocTosTenbHas pabota
peaycMaTpUBaeT:

- MMOATOTOBKY K 3aHATUAM, I/I3y‘{eHI/ICHeO6XOHI/IMI)IX PasaciioB B KOHCIICKTAax, y‘-I€6HBIX
ocOoOUsAX U METOAMYECKHX YKa3aHUAX; paboTa co CIpaBOYHON JIUTEpaTypol

- HCIIpaBJIEHNE OIIMOOK, 3aMeyaHuil, oopMieHe 1abopaTOpHBIX padoT.

CamocrosiTeibHAs padoTa B X0/le ayJIMTOPHBIX 3aHATHH TpEANONaraeT: U3y4eHue u
MOBTOPEHHE TEOPETHYECKOr0 Marepuajga Mo TeMaM JIEKIUWA (10 KOHCIEeKTaM H y4eOHOH
JIUTEepaType, METOAMYECKHM YKa3aHUsSM), PpEIIeHHE 3a/1ay, BBINOJHEHHWE WHAUBHUIYATbHBIX
pabor.

CamocTrosiTe/IbHasi padoTa Mol KOHTPOJIEM MPeNnoJaBaTesl MPEANoaracT MmoroToBKy
KOHCIIEKTOB U BBINOJHEHUE HEOOXOJMMBIX PACUueTOB MO pas3jeiaM JMCIUILUIMHBI, PEIICHHE U
IpOBEpKa MpernoaBaresieM 3a/1a4, JJabopaTOPHBIX paboT, paboTa ¢ METOIUUECKOH JINTEPaTypoH,
MOJITOTOBKA K 3a4EeTy.

BHeayauTopHasi caMoCTOsITeJIbHAsA PadoTa CTYAEHTOB IPEIINoiiaracT TMOATOTOBKY K
7a00paTOPHBIM 3aHITHSM, TOJTOTOBKY K KOHTPOJBHBIM paboTaM, BBIIOJHEHUE 3aaHHA
(;1aGopatopHBIX PabOT), MOATOTOBKY K 3a4eTy; U3y4YeHHE HEOOXOIUMBIX Pa3/IeiioB B KOHCIIEKTAX,
y4eOHBIX MMOCOOMAX M METOIMYECKHUX YKa3aHMAX; paboTa CO CHpPaBOYHOW JUTEPaTypoid,
UCIIpaBJeHUE OIMMOOK, 3aMeuaHuid, odopmieHne padboT; padoTy ¢ KOMIBIOTEPHBIMU



rpa@uyecKUMH TIaKeTaMH M JJICKTPOHHBIMH yYEOHHMKAMH pa3paOOTYMKOB IMPOTPAMMHOIO
obecrieueHus Mo TUCIIUILUIAHE.

ITo naHHO# TMCUUILUIMHE MPeIyCMOTPeHbI pa3jiMYHble BUAbI KOHTPOJISI Pe3y/1bTaTOB
00y4YeHUs :meKywull KOHTPOIIb (eKeHeAeIbHasl MPOBEPKA BBHIOJHEHUS 33aHUM M paboThHI C
y4eOHOU JIUTepaTypoil), nepuoduyeckuii KOHTPOIb (I1a00paTOpHbIe pabOThl) IO KaXKIOH TeMe
TMCLUIIIHHBL, NPOMEHCYMOo4HbI KOHTPOIJIb B BHJIE 3a4eTa C OLECHKON B6 cemecTpe.

Tembl (paznens) Bup camocrositenbHOM Dopmbl
JUCIUILIMHBI paboThI KOHTPOJISI

IToaroroBka k IIpoBepka u
JIEKIIMOHHBIM H 3aIuTa
1a00paTOPHBIM n1a0opaTOPHBIX
BBenenue. 3aHATHAM. BeimonHenne | pabot. 3auer ¢
u opopmiieHHE OLIEHKOH.
J1a00paTOPHBIX pabOT MO
TEMaM:

1. 3HaKOMCTBO C

Ba3oBasi apxuTeKTypa MHKpPO-pPOB 5
WHTETPUPOBAHHOU

ApXHTEKTYypa MHKpOKoHBepTepaArduino | ornagounoit cpenoii

OpraHu3anysi NaMsiTH MUKPOKOHBepTepa | [1PaBaa sammcn

IporpaMM  Ha  SI3bIKE
Taiimepbi\cuerunku Cucrema Accembiiep. Tpasuna

npeprIBaHuU 3anucu koManj. [IpaBuna

3aMMcy JUPEKTUB.

2. Opranuzanus
BPEMEHHOM 3aJCPIKKU
MPOrpaMMHBIM CIIOCOOOM
B MHUKPOKOHTpOJIIIEpE
Arduino.

3. Brinonnenue
apudmeTuyecKux u
JIOTUYECKUX OIepanui ¢
JBOMYHBIMU
MHOT00aUTHBIMH
YHCIIaMU.

4. dopmMmupoBaHue
BPEMEHHON 3aJEPKKU C
HCIIOJIb30BAHUEM
TaiMEpPOB.

3. HccenenoBanune
PEXKUMOB paboThI
YHHUBEPCAIBHOIO
pueMornepe1aTunKa
(UART).

6. Uccnenosanue
pEXUMOB paboThI
aHaJIoro-M¢POBOTO
npeoOpazoBarers.

7. Uccnenosanue
CUCTEMBI IIpEPBIBAHUI
MHKPOKOHTPOJLIEPA.

Tunkepkap (Tinkercad Circuits Arduino)
—amynaTtop Arduino. BeinosHeHne
NPOEKTOB.




TeMmbl 1a00paTOPHBIX PadoT:

1. 3HAKOMCTBO C HHTETPHPOBAHHOM oTaamouHol cpemoit Tinkercad. IIpaBuiia 3amucu mporpamm.
[IpaBuna 3anucu komana. [IpaBuna 3anucu TUPEKTUB.

2. OpraHu3anus BpeMEeHHOH 3a1ep)KKK POrpaMMHBIM CIIOCOOOM B MUKPOKOHTposuiepe Arduino.
3. BeimonHeHue apupMETHUYECKUX WM JIOTUYECKHX OINEpalyii ¢ JBOMYHBIMA MHOTOOAWTHBIMH
YHUCJIaMHU.

~

. ®opMHUpOBaHKE BPEMEHHOM 3a/IEPKKH C UCIIOIb30BAHUEM TaliMEpOB.

5. UccaemoBanue pexxuMOB paboOThl yHUBEpcanbHOro npreMonepenatdanka (UART).
6. MccnenoBanue pexxuMOB pabOThI aHATIOTO-IIU(PPOBOT0 IpeoOpa3oBaTes.
7. ViccnenoBaHne CHCTEMBI TIPEPhIBAaHHI MUKPOKOHTPOJLIEPA.

n

© 00N>

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

BrimonHenue nmabopatopHbix pabora Ha muiatdopme: https://www.tinkercad.com/ , Temsr
1abopaTOPHBIX padoT:

MepBoe BKktoveHMe. YcTaHoBka ArduinolDE

AnemMeHTapHoe NporpaMMupoBaHMe Ha NpuMepe MUraHusa ceeTognuoaomM

O6pabaTbiBaem HaxxaTue KHOMKWM Ha NpuMepe BKN/BbIkN cBeToguoaa. bopemcs ¢ "gpebesrom”
KOHTaKTOB

N3yyeHne 3akoHa Oma Ha npumepe W3MEHEHUs HAPKOCTM cBeToauoda C MNOMOLLBIO
noTeHuMomeTpa

CeetogmogHaa wkana 10 cermeHToB. BpalieHvem noTeHUMOMETpa MEHSIEM KONMUYEeCTBO
CBETALMXCA CBETOANOO0B

M3yyeHune WwmpoTHO-UMNYNLCHON MOAYNALUSA Ha NpuMepe ynpasrneHus RGB-ceeToanoaom
CemucerMeHTHbINMHANKATOPOAHOPa3psaaHbIA. BeiBognmumdpsbl

N3yyeHne gMHammyeckon nuankaumm Ha npumepe 4-paspsigHoro 7-CerMeHTHOro uHaukaTopa
Mwukpocxema caBurosoro peructpa 74HCS595. Ynpasnsem wmatpuuen u3 4 pas3psgos,
3KOHOMUM BbIXoabl Arduino

. BbiBOO faHHbIX Ha cBETOAMOAHYIO MaTpuuy 8x8
11.
12.

Ynpaengem noesousnyyatenem: MeHsem TOH, ANUTENbHOCTb, Urpaem My3blKy

N3ydeHne YCUANTESbHbIX KayecTB TpaH3ucTopa MOSFET. Ha
npumMepesnekTpoaBUraTensan3MmeHseMobopoThI

Ynpasngempene ¢ NOMOLLbOTPaH3nucTopa

doTopesuctop. O6pabaTbiBaeM OCBELLEHHOCTb, 3aXkuras Unm raca cBeToamnoabl

Hatumk Temnepatypbl aHanorosbii LM335. MNpuHumun paboTel, npumep paboTbl

NugukaTtop LCD1602. MNpuHUMN NoAKNIOYEHUS, BbIBOA Ha HEMO MHGYOpMaLMn

"padunyeckun nuamkatop. MogkniodeHune gucnnes Nokia 5110

YnpasnsemcepsonpMBogoM

O6pabaTtbiBaeM [faHHble OT [IKOWCTUKA. YNpaBreHue CepBOMNpuMBOAaMU C  MOMOLLBHO
XKOWCTUKA

N3yyeHmne npuHumna paboThbl warosoro 4-¢asHoro Asuratens

O6paboTka gaHHbIX C gaTtymka TemnepaTypbl DS18B20

O6paboTka gaHHbIX C AaTYMK BRaXHOCTM 1 TemnepaTypbl DHT11

HaTtunkm rasos. MpuHuun paboTel, NnpMmep paboThl

YnbTpa3ssykoBon gaTtymk pacctosHusa HC-SRO4. MpuHumnpaboThkl, NoaknyeHue, npumep
N3yuyeHme npuHumna paboTbl 3-0CEBOro rMpockona u akcenepomeTpa Ha npumepe GY-521
UK-poTonpmnémnumk n NK-nynbT. O6pabaTbiBaeMkoMaHabl OT NynbTa

Yackl peanbHoro BpemMeHu. MpuHumn paboTbl, TOAKNIOYEHNE, NPUMEpPLI NPOrpamMMnUpoBaHns
SD-kapTa. YUTeHne n 3anucb AaHHbIX

CuutbiBaTens RFID Ha npumepe RC522. MpuHumnpaboThkl, nogknoyeHue


https://www.tinkercad.com/

30.
31.
32.
33.
34.
35.

Pa6oTta c NIHTepHeToM Ha npumepe ArduinoEthernetShieldW5100

BbecnpoBoaHasa cBsA3b Ha ocHoBe moaynsa Wi-FIESP8266

BbecnpoBoaHasa cBsA3b Ha ocHoBe Moayns BluetoothHC-05

BbecnpoBoaHasa cBsA3b Ha ocHoBe Moayna GSM/GPRSSIM900

GPS-HaBuraumsi Ha ocHoe moayns VK16E. NpuHumnpaboTbl, NogKnoveHne, npumepsbl
BcTpoeHHblepyHKumnmasbika Arduino

KoHTpornbHble paboThl B TEYEHNE CEMECTpa:

Bapuanr 1. Ilo npeanoskeHHON cxeme coOpaTh ABYXPa3psaAHbIA HHIUKATOP
W HaIMcarthb i Hero oubmmoreunyro Gynkuio ast Arduino IDE | koropas

CMOET BBIBOAMTH Ha 3TOT MHIMKaTop uepe3 miaty Arduino UNO gucna ot
00 10 99.

HHHH H?{ﬁlrl

Bapuant 2. Ilo npemnoxenHoil ¢yHkuuu OysneBoil anreOpsl pa3padoTaTh
CXE€My Ha JIOTHYECKHMX D3JIEMEHTaX U COCTaBUTh TAOJIMIly HCTHHHOCTH €€
paboTHI.

F = ABCDEF +ABCDEF+ABCDEF+ABCDEF.






7. OueHOYHbBIE CPeICTBA /1Jisl IPOBeAeHUS MPOMEKYTOYHOI aTTeCTAlNuU:

[TpomexyTouHasi aTrTecTanusi UMEET ILEJIbI0 ONPEACIUTh CTEIEHb JTOCTH)KCHUS 3aIUIaHMPOBAHHBIX PE3YJIbTATOB OOYYCHHUS IO IUCIHILIMHE
(MOJIyJTr0) 32 OIpEeCICHHBIN Mepruo]; 00y4eHus (CeMecTp) U MOXKET IPOBOAUTHCS B (hopMe 3aueTa, 3a4era ¢ OILICHKOM, 9K3aMEeHa, 3alIUThl KYypCOBOTO

npoekTa (paboThl).

JlaHHBIN pa3zesl COCTOUT UX JIBYX MYHKTOB: a) [Imanupyembie pe3ynbraTbl 0Oy4eHUs: U OLIEHOYHBIE CPEACTBA JUIsl IPOBEAEHUS TPOMEXYTOUHON
arrectauuu. 0) [Topsanok mpoBeaeHUs IPOMEXKYTOUHON aTTECTALNH, T0KA3aTeIU U KPUTEPUH OLIEHUBAHMSL.

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl IPOBEACHUSA MIPOMEKYTOUHON aTTeCTAlUM:

CrpyKTypHBII
DJIEMEHT
KOMIIETEHIIUU

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouyHblE CpEeACTBA

IIK-2:r0TOBHOCTHIO

K MaTEMAaTHY€CKOMY MOACJTUPOBAHUIO IIP

011ecCOB U 00beKTOB NPHUOOPOCTPOEHUA M UX MCCJIeJ0BAHUIO Ha Da3e
CTAHJAAPTHBIX NAKETOB ABTOMATH3HPOBAHHOI0 IPOEKTHPOBAHUS H CAMOCTOAITEILHO Pa3pad0TAHHBIX IPOrPAMMHBIX MPOAYKTOB

3HaThb.

B03MOXHOCTH  COBpEMEHHBIX IaKETOB
MaTeMaTUYeCKOI o MOJIETTUPOBAHUS
IPOLIECCOB U 0OBEKTOB MPUOOPOCTPOCHHUS
U CcrocoObl MX HCClefOBaHUs Ha Oaze
CTaHIapTHBIX MIaKEeTOB
ABTOMATU3UPOBAHHOT'O NPOEKTUPOBAHUS U
CaMOCTOSITENILHO pa3paboTaHHbBIX
IPOTPaMMHBIX IPOJIYKTOB;

OTJINYUTENLHEIE 0COOEHHOCTH
APXUTEKTYPHI COBPEMEHHBIX
MUKPOIIPOIIECCOPOB;

APXUTEKTYPY Y3JI0B MHUKPOIPOLIECCOPOB;
06HII/I€ HpI/IHHI/IHBI HOCTpOGHI/ISI n
XapaKTepUCTUKA  BOCBMH  Pa3psIHBIX

MUKPOIIPOILIECCOPHBIX CUCTEM;

BOHpOCLI JJIg IIOATOTOBKHU K 3a4€TY.

1.

2.

HaszoBute crmocoObl ampecariii MUKpOKOHBepTepaArduino u Hapucyiite
rpad myreii nepenadn TaHHbIX.

Cnoxxute J1Ba JBOMYHBIX MHOTrOOaWTHBIX uymcna. OO0a  craraembIx
pachoyoKeHbl B PE3UJCHTHON MaMATH JAHHBIX, HAYWHAsS C MIIAJIICTO
anpeca. Pesynbrar nomecrure B R2.

HazoBute crnocoObl aapecanuyi MUKpPOKOHBepTepaArduin0 u KOMaH bl
nepenadn TaHHbIX.

Opranun30BaTh MOCIEI0BATEIbHYIO MIepe/iavy JaHHBIX U3 aKKyMYJISTOpa Ha
HYJIEBOW BBIBOJ IMOpPTa 2, a Ha HYJEBOH BBIBOA TOpTa 3 WHBEPCHOE
3HaueHue. [lepeaaya BeIMOTHIECTCS MITAIIIMMUA OUTaMH BIIEPE].

HazoBute o0uiue xapakTepHCTHKH COBPEMEHHBIX MHKPOKOHTPOJIEPOB H
cucteM cbopa JaHHBIX cemeiricTBa Arduino.

HanummTe nmporpaMmy OXHIQHHS «OTPHLATEIHLHOT0» MMITYJIbCa CHTHAja
NpU MOIKIIOYCHUU JAaTYMKa K 3-My BBIBOIY TOpTa 1, TPU YCIOBUH 4YTO
HayaJIbHOE COCTOSIHUE BXO/a — EIMHIUYHOE.

CTpykTypHasi opraHu3als MUKpOKOHBepTepaArduino. (Ha3oBuTe 0OIIHe
XapaKTEPUCTHKU M HAPUCYHTE PYHKIIMOHATBHYIO CXEMY)




CTpyKTypHBI

AIIEMEHT o 6 0
KOMITETCHIIH JAHUPYEMbIE PE3yNIbTaThl 00y4eHUs [IECHOYHBIE CPEJCTBA
8. TlomcumrtaTh KOJIMYECTBO «IIOJOKUTEIBHBIX» HUMITYJIBCOB IOCTYHAIOIIUX
Ha Bxoj 3 moprta 2. Pe3ynbrar coxpanuts B R0 6anka 2.
9. Pacckaxure 00 opranuzanuu O3Y mukpokonseprepaArduino. Hapucyiite
U TOSICHUTE TPOrpaMMHYI0 Moenb Arduino.
10. Hanumwure nporpamMmy (HOpMUPOBAHHS MEPUOANYECKOTO YIPABISIOMIETO
BO3JICHCTBUS (MeaHap) Ha 2 BBIBOJIE TopTa 3.
11. Pacckaxxute 00 opranusaiuu [13Y  MukpokoHBeptepaArduino u
perucTpax CrenraibHOrO Ha3HAUYCHUSI.
12. PacckaxuTe 0 perucTpe ciioBa COCTOSIHUS IIPOIIECCOopa.
YMmeTs: MOJIeIMpOBaTh Impouecckl U 00bekThl | [logroroBneHHsie U opopmiieHHBIE Ja00paTOpHbIE PaOOTHI.
IpuOOPOCTPOECHHUS c MOMOIIBIO | 3amuTa J1adopaTopHBIX padoT.
MUKPOIIPOILIECCOPHBIX CUCTEM; Tembl J1aG0paTOPHBIX padoT:
OLICHUBATh TapaMeTpPbl CYIIECTBYIOLINX
MHUKPOIPOIIECCOPHBIX cucrteM | 1. 3HaKOMCTBO C HHTCTPHPOBAHHOW OTiamouHOU cpemoi Tinkercad. Ilpasumia
BBITIOJTHEHHBIX Ha 6aze | 3anucu nporpamm. [IpaBuna 3anucu komans. [IpaBuna 3anucu JUPEKTUB.
MHUKPOIIPOLIECCOPOB; 2. Opranuzaunus  BPEMEHHOM  3aJepKKM  IPOrpaMMHBIM ~ CIOCOOOM B
(GopmynupoBaTh TpeOOBaHUS K TaKUM | MHKPOKOHTposuiepe Arduino.
cucTeMawm; 3. BrmonHeHue apupMETHYECKHX U JIOTUYECKHUX OIEparuii ¢ JBOMYHBIMHU
MHOTOOAUTHBIMH YHCIIAMHU.
4. ®opMHpOBaHUE BPEMEHHOH 3a/IEPIKKHU C UCIIOJIH30BAHUEM TaliMEPOB.
5. MHccnenoBaHue pexHMOB pabOThl YHUBEPCAIBHOIO IMpUEMOIEpeaaTyrKa
(UART).
6. HccnenoBanue pexuMoB pabOThI aHATIOTO-IIU(PPOBOro Mpeodpa3oBaTes.
7. UccnenoBaHue CUCTEMBI TPEPHIBAHUI MUKPOKOHTPOJIIEPA.
Bnanets: METOAaMU MOJIENUpPOBaHUs IpoueccoB U | KoHTponbHbIe pabOTHI:

00BEKTOB MPHOOPOCTPOCHHSI U HAaBBIKAMH
BbIOOpa Haunbosee 3¢ EKTUBHBIX
QITOPUTMOB TIPH CO3JIAHUHU TIPOTPAMM;

Bapuanr 1. Ilo npemioxenHoit cxeme coOpaTh IBYXpa3psIHBIA WHIUKATOP
W HamucaTh Ui Hero Oubaunorevnyro ¢pynkuuto st Arduino IDE , kotopast
CMOJKET BBIBOJMTH Ha 3TOT MHAMKATOp 4Yepe3 miary Arduino UNO uywmcia ot




CTpyKTypHBI
DIIEMEHT

KOMIICTCHII MU

[Mnanupyembie pe3yabTaThl 00ydeHUS

OneHouHBIE CpesicTBa

MOJIETUPOBATh AJITOPUTM paboThI
HIPOTrPaMMHOTO 00ECIICUEHHS;
peanau3oBaTh MHKPOIIPOLIECCOPHBIE

CHCTEMbl Ha COBPEMEHHOM 3JIEMEHTHOMH
Oase;

00 o 99.

Bapuant 2. [To npemioxennoil GyHKIMU OyineBoi anreOpsl pa3paboTarhb
CXEeMy Ha JIOTHYECKHX DJIEMEHTAaX U COCTaBUTh TaONMIy MCTUHHOCTU €€

paboTHI.
F = ABCDEF +ABCDEF+ABCDEF+ABCDEF.

OIIK-2: ciocoOHOCTBIO OCYIIECTBISITh MMOUCK, XpaHEHHE, 00pado
ee B TpeOyeMomM dhopmare ¢ UCIOIb30BaHHEM HH(POPMAIIMOHHBIX,

TKY U aHaJInu3 I/IH(I)OpMaI_II/II/I U3 pas3JIMYHbIX HCTOYHHUKOB 1 0a3 JaHHBIX, ITPEACTABJIATH
KOMITBIOTCPHBIX U CCTCBBIX TEXHOJIOTHI

3HaTh:

CrocoOBl  OCYIIECTBIICHHSI  TIOHCKA,
XpaHeHus, o00paboTKM W  aHaiM3a
UH(pOpMAIMK U3 PA3THUYHBIX UCTOYHHKOB
nu 0Oa3 AaHHBIX, TMPCACTAaBIIATL €€ B
TpebyemoM (opmare ¢ HCHOIB30BaHUEM
I/IH(i)OpMaHI/IOHHI)IX, KOMITBIOTCPHBIX u
CETEBBIX TEXHOJOTHH; JIOTIOIHUTEIbHBIC
alIapaTHele  CPEACTBA UHTETPUPYEMBIE

BOHpOCLI JJIg TIOATOTOBKHU K 3a4€TY.
1.

[TonyuuTs MaccuB u3 255 6aliT mepeTaHHBIX BHEIIHUM YCTPOMCTBOM Yepe3
UART mopT ¥ HOMECTHTh 3TOT MAacCHB B NaMsTh JaHHBIX MCHOJb3Ys
KOCBEHHYIO ajpecaruio. (ckopoctbpaboTelUART 1200 6ut/c)

Pacckaxxute 00  OpraHuM3auuMud  IMOPTOB BBIBOJIA
MHUKpOKoHBepTepaArduino. (oOrmuecBeeHns1, abTepHATUBHBIC(YHKITIH)
Pacckaxxute 0  pexumax  paboThl  TailMepoB  —  CUETYHKOB

BBOJa -




CTpyKTypHBI

SJEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeIcTBa
KOMITCTEHIIHH
POU3BOIUTEISIMU Ha KpHUCTaie MUKpOKoHBepTepaArduino.
MHUKpOIIpoLieccopa; 4. Tlosicaure noruxy padotst T/C 0 B pexxume 0.
CHUCTEMY KOMaHJl 1 IPUHINIIB HAIMCAHNA 5. Tloscuure noruky padotrs! T/C 0 B pexume 1.
MpOrpaMM  Ha ssblke accembnepa A 6. Ilosicaute snoruky padotsl T/C 0 B pexxume 2.
MHUKponporeccopoB  cragaapra  Intel
MCS-51: 7. Tlosicaute noruky padots! T/C 0 B pexxume 3.
8. Pacckaxure 0 MOCJIE0BATEIbHBIX uHTepdeiicax
MHKpOKOHBepTepaArduino. OcobenHoctu "
pexxumbipaboThIinocienoBatensHoronaTepdeiicaUART.
9. Tosicaute pexxumsr 0 1 3 paboTsl ocaenoarenpHOro nHTEpheiica UART.
10. TlosicauTe pexxumsbl 1 1 2 paboTsl ocienoBaTenbHoro naTepdeiica UART.
11. Cxopocth mnpuema/mepenaud UHGOpPMALMU Yepe3 MOCIeI0BATENbHbII
UART nopt. Peructperynpasienus/craTycanpreMornepe1aTanka.
12. Cucrema mpepbIBaHUS MUKPOKOHTposiepa Arduino (cxema mpepbiBaHHs,
TabJIMIIa BEKTOPOB MPEPHIBAHUI, TPUOPUTETHI IPEPHIBAHUI).
13. Ctpykrypa u xapakrepuctuku ALII. Perucrpsl ympaBieHuss u perucTpbl
JTAHHBIX.
YMmers: Hcnonb3oBate pas3Hble BO3MOKHOCTH M | [loaroroBneHHbIe U 0QOpMIICHHBIE Ja00OpaTOpPHbIE PaOOTHI.

IPUEMBI OCYILIECTBIICHUS TIOWCKa,
XpaHeHHus, o00pa0OTKM M  aHanM3a
UHPOPMALIUN U3 Pa3TMYHBIX WCTOYHHKOB
u 0a3 J[aHHBIX, TPEACTaBIATH €€ B
TpebyemMoM (opmaTe ¢ HCIOIB30BaHUEM
UH(POPMALIMOHHBIX, KOMIBIOTEPHBIX U
CeTEeBBIX TEXHOJIOTWH; pa3padaThiBaTh
pOCThIE CTPYKTYpHBIE u
NPUHIUITHATBHBIC CXEMBI
MHUKPOIPOIIECCOPHBIX CUCTEM Ha 0aze

3ammTa 1a00paTOPHBIX padoT.

36.
37.
38.

39.

Beinonuenue 71abOpaTOPHBIX pabota Ha
https://www.tinkercad.com/ , TembI 1a00paTOPHBIX PadOT:

iatopme:

MepBoeBkntoyeHne. YctaHoBka Arduino IDE

OnemeHTapHOe NporpaMM1MpoBaHne Ha NpMMepe MUraH1usi CBeTOANOLAOM
O6pabaTtbiBaeM HaxaTue KHOMKN Ha NpuMepe BKI/BLIKN cBeToamoaa. bopemcs ¢
"Opebe3romMm" KOHTaKTOB

N3yyeHne 3akoHa Oma Ha npumepe U3MEHEHUsl SpKOCTM cBeTogmoda C
NMOMOLLIbKO NOTEHUMOMETPA



https://www.tinkercad.com/

CTpyKTypHBI

BJIEMEHT N
KOMIIETEHIIHH JAHUPYEMbIE PE3yNIbTaThl 00y4eHUs OneHouHble CpeacTBa
BOCBMH Pa3psAHBIX MUKPOIIPOLIECCOPOB; 40. CeetognogHas wkana 10 cermeHToB. BpalwleHMem noTeHUMOMETpPa MEHSIEM
KONNYEeCTBO CBETALLMXCA CBETOANOA0B
41. l3ydeHne LWMPOTHO-MMMNYNbCHON MOZynauMs Ha npumepe ynpasneHna RGB-
CBETOAMOAOM
42. CeMucermeHTHbIMMHAMKaATOPOAHOPa3paaHbIN. BeiBogmmMmundpbl
43. l3ydeHne OnHamMuMyeckon nHaukaumm Ha npumepe 4-paspsgHoro 7-cerMeHTHOro
nHaukatopa
44, Mukpocxema casurosoro peructpa 74HC595. Ynpasnsem wmatpuuen wms 4
pa3psaoB, 3KOHOMUM BbixoAbl Arduino
45. BblBOA, AaHHbIX HA CBETOAMOLHYI0 MaTpuly 8x8
46. YnpaBnsaem nbesounsnyyatenem: MeHsiemM TOH, ANUTENbHOCTb, UrpaeMm My3blKy
47. N3yyeHue YCUNUTENbHbIX KayecTs TpaH3ucTopa MOSFET. Ha
npumepeanekTpoaBUraTensiu3aMeHseMobopoThI
48. YnpaBnaemperne ¢ NoMoLLbTpaH3nucTopa
49. doTopesuctop. ObpabaTbiBaem OCBELLEHHOCTL, 3aXuUras Unmn racsa ceeToanoapl
50. Oatymk Temnepatypbl aHanoroebin LM335. MpuHumn paboTol, Npumep paboThbl
Bnaners: METOJaMH  OCYILIECTBJIEHMsSI  MouckKa, | KoHTposbHbIE paboThI:
XpaHeHus, o0paboTKM W  aHanIM3a Bapuant 1. [1o npennoxeHHO# cxeMe coOpaTh ABYXpa3psaHbIA HHIUKATOP

I/IH(l)OpMaHI/II/I H3 Pas3siIM4HbIX MCTOYHUKOB
u 0a3 [aHHBIX, TMPEACTaBIATH €€ B
TpedyeMoM (opmaTe ¢ HCIOIB30BaHUEM
WH(OPMAIIMOHHBIX, KOMIBIOTEPHBIX H
CETEBBIX TGXHOHOFHﬁ; MMPOBOAWTL AHAJIM3
U OIICHKY YPOBHSI Pa3BUTHS TEXHHUYECKUX
CUCTEM H HW3JEIUU ¢ ILEeIbl0 UuX
MOJICPHH3AIUH 1 3aMEHBI;

W Hamucath s Hero oudnuoteunyro Gpynkimto 1 Arduino IDE , koropast
CMOYKET BBIBOJMTH Ha 3TOT MHAUKATOp Yepe3 miary Arduino UNO ugwmcna ot
00 o 99.




CTpyKTypHBI
DIIEMEHT

KOMIICTCHII MU

[Mnanupyembie pe3yabTaThl 00ydeHUS

OneHouHBIE CpesicTBa

“'I"*"I

P

Bapuant 2. Ilo npennoxxennoit gpynkiuu OyneBoi anredpsl pazpaboraTh
CXEMy Ha JIOTHYCCKUX D3JIEMEHTaX U COCTABHTh TAOIMIly UCTUHHOCTH €€
paboTHI.

F = ABCDEF +ABCDEF+ABCDEF+ABCDEF.

OIIK-5:cnocoOHOCTRI0 00padaThIBaTh U MPEACTABIIATH IAHHBIC YKCIIEPUMEHTAIBHBIX UCCIEI0OBAHUI

3HaTh:

Metoasl u cpeacrea Jiia 06pa6OTKI/I )51

MIPEICTABICHUS JTAHHBIX
SKCHEPUMEHTAIBHBIX UCCJICIOBAHMIA;
CpeacTBa CO3/1aHHUS u OTJIAJIKH
MIPOrpaMMHOTO obecrieyeHus

MHUKPOIPOLIECCOPHBIX CUCTEM;

METOABl U AJITOPUTMBI, NPUMEHSIEMBIE B
cuctemMax cOopa JaHHBIX M YIPaBJICHUS
HIDKHETO YPOBHS;

BOHpOCLI JJId TIOATOTOBKH K 3a4€TY.
1.

3aroMHUTh BO BHENIHEM MaMATH JAaHHBIX COJAEPKUMOE PErucTpoB OaHka 2.
HavalbHbBIHN aapec BHemHeH mamsatu S000h

Crpykrypa u xapakrepuctuku ALIl. Bo3moxxHocTH pabGoThl ¢ BHEMIHEH
NaMAThIO TIPH ITOMOIIU KoHTposuiepa DMA.
Ilepenate conepxumoe Oydepa UART
KOCBEHHYIO aJ[peCaluio.

Pexxumsbl pa®oTsl U peructpsl ynpasieHus/craryca ALIL.

B TIaMiATb JaHHBIX HCIHOJb3Yd

[HonyuuTts MaccuB u3 5 OaliT nepesaHHBIX BHEIIHUM ycTporicTBoM uepe3 UART
MOPT W TMOMECTUTh 3TOT MAaCCUB B MaMsTh JAaHHBIX HCIHOJB3YS KOCBEHHYIO
aapecanuio. (ckopoctbpadoTeIUART mpoun3BosibHAS)




CTpyKTypHBI

DIIEMEHT
KOMIIETEHIIHH [Tnanupyemble pe3yabTaThl 00yUSHHS OneHouHble CpeacTBa

6. Bunasl agpecanuu ¥ KOMaH bl BETBICHUSI.

7. HanumuTe mporpammy OXUAAHUS 3aMbIKaHHWsS KOHTAKTa JaT4UKa C BblIAaueil
norudeckoi 1 Ha BbIBOZ 1 mopTa 3.

8. Buppl angpecanuu 1 KOMaH (bl GUTOBOIO IPOLIECCOPa U JIOTMYECKHE KOMaH/IbI.

9. HanmmuTe nporpaMMy OXHJAHHUsS pa3MbIKaHUS KOHTAKTa JaTyMKa C Bblaadei
norudeckoit 0 Ha BeIBOJ 3 nopra 1.

YMmers: Mertonamu u cpeacrtBamu ans o0pabdorku | [lonrorosnennsie u oopMieHHbIE 1a00paTOPHBIE PAOOTHI.

u MIPEJICTABICHHUS JTAHHBIX
9KCIIEPUMEHTAIIbHBIX HCCJIEIOBAHHIA;
nucaTh, TPAHCIUPOBATh W OTJIAXKHUBATH
IIPOCTHIC IIPOrPaMMBI Ha SI3BIKE
accemMbnepa JUII  MHKPOIPOIECCOPOB
crangapra Intel MCS-51,

3amuTta JabopaTtopHbIX paloT.BeimonHeHune nabopaTtopHblx paboTa Ha
mwiatdopme: https://www.tinkercad.com/ , Temsl 1abopaTOPHBIX PAbOT:

PobdPE

© XN O

11.
12.

13.
14.

Nugmkatop LCD1602. MpuHUMN NOAKNIYEHNS, BbIBOS HA HErO MHGOpMaLnn
"padpunyecknn nHgmkatop. MNMoagkniodeHune gucnnes Nokia 5110
YnpasnsemcepBonpMBOAOM

O6pabaTtbiBaeM [aHHble OT [KOWCTMKA. YNpaBfieHWe cepBOnpuMBogamMu C
MOMOLLIbIO OXXONCTUKA

N3yuyeHune npuHumna paboTsl warosoro 4-¢gasHoro asuratens

O6paboTka gaHHbIX ¢ AaTyuka Temnepatypbl DS18B20

O6paboTka faHHbIX C AaTYUK BAAXHOCTU 1 TeMmnepaTypbl DHT11

OaTyumku rasos. MNpuHUUN paboTel, Nnpumep paboThl
YnbTpasBykoBon  pgatymk  pacctosHua  HC-SRO04.
nogkno4yeHne, npuvep

MprHUMNpaboThl,

. iayueHne npuHumna paboTbl 3-0CEBOro rMpockona W akcenepomeTtpa Ha

npumepe GY-521

NK-dpoTonpmémHuk n NK-nynbT. O6pabaTtbiBaeMKOMaHAbl OT NynbTa

Yacbl peanbHoro BpemeHu. [MpuHuun paboTbl, NoAKMYeHue, NpUMepbI
nporpaMmmMmpoBaHus

SD-kapTa. UTeHune 1 3anucb AaHHbIX

CuntbiBaTtenb RFID Ha npumepe RC522. MNpuHumMnpaboTbl, NogKN0YeHne



https://www.tinkercad.com/

CTpyKTypHBI
DIIEMEHT

KOMIICTCHII MU

[Mnanupyembie pe3yabTaThl 00ydeHUS

OneHouHBIE CpesicTBa

15.
16.
17.
18.
19.

20.

Pabota ¢ MIHTepHeToM Ha npumepe ArduinoEthernetShieldW5100
BecnposoaHas cBA3b Ha ocHoBe Moayna Wi-FIESP8266

BecnposoaHas cBA3b Ha ocHoBe Moaynga BluetoothHC-05

BecnposoaHas cBA3b Ha ocHoBe Moayna GSM/GPRSSIM900
GPS-HaBuraumsa Ha ocHoBe moayns VK16E. MNpuHumnpaboTbl, nogknoveHme,
npumepbl

BcTpoeHHbledyHKUMMA3bIKa Arduino

Bnazners:

OpraHU30BBIBATH M TPOBOJAUTH TOHUCK
WIeH U1 pelieHus 3a1a4d coopa JaHHBIX U
yIpaBJICHHUS.

KonTtponbsHbIe paboTHI:

Bapuant 1. Ilo npeanoxeHHo# cxeme coOpaTh IBYyXpa3psAaHbII HHIUKATOP
W HamucaTh Ui Hero Oubianorevnyro ¢pynkuuto s Arduino IDE , kotopas
CMOYKET BBIBOAUTH Ha ATOT MHAUKATOp 4yepes miary Arduino UNO uywucna ot
00 o 99.

Bapuant 2. Ilo npennoxennoit gpyHkiuu OyneBoi anreOpsl pa3paboTarh
CXeMy Ha JIOTMYECKMX DJIEMEHTaX M COCTaBUTh TAaOJWIy MCTHHHOCTH €




CTpyKTypHBI
DIIEMEHT

[Tnanupyemsble pe3yiabTaThl O0yYEHUS O1LIeHOYHEBIE CPENCTBA
KOMIIETEHIIUH Py pesy ya 1t pel

paboTHL.
F = ABCDEF +ABCDEF+ABCDEF+ABCDEF.

0) Iopsaaok npoBeeHUsI NTPOMEKYTOYHOI aTTECTAIINU, MOKA3aTeJH U KPUTEPHH OLleHHBAHMSA:

[TpomesxyTouHas aTTecTanus Mo AUCIUILUINHE BKIIIOYAECT TEOPETUIECCKUE BOIIPOCHI, TTO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHUS 00yYarOIIIUMUCS
3HaHWH, U PAKTHYECKUE 3a/IaHN, BEISIBIIIIONINE CTEIIEHb CPOPMHUPOBAHHOCTH YMEHHUH U BIIJICHUH, TPOBOIUTCS B (hopMe 3aueTa B KOHIIE KaXKI0T0
ceMecTpa.

Metoanyeckue yka3zaHus Ui IOJrOTOBKH K 3a4€Ty C OLIEHKOM: ISl MOJITOTOBKH K 3a4ETy C OLIEHKOM CTYJCHT JOJKEH OCBOUTH BCE M3ydaeMble
TEMBI, B TOM YHCJIC U OTBCACHHBIC IJII CAMOCTOATCIIBHOTO U3YUYCHUS, BBIIIOJIHUTL U U BBITIOJIHUTL BCC Ha60paTOpHI>IC pa6OTI)I.

Kpurepuu onieHKH 0CBOEHUS JUCLUILINHBL:

— Ha OLEHKY «OTJIHNYHO» — 00y4aroIniicsl IOKA3bIBAET BHICOKMH YPOBEHb C(POPMUPOBAHHOCTH KOMIIETEHLIUH, T.€CTYACHT JOJKEH MOKa3aTh
BBICOKHMI YpOBEHb 3HAHUN HE TOJIBKO HAa YPOBHE BOCIPOM3BENEHUS U OOBSICHEHMs] MH(OpPMALMU, HO U MHTEJUIEKTYalbHbIE HABBIKH PEIICHUS
3aJ1a4, HAXOX/IEHUS! YHUKAJIBHBIX OTBETOB K IIPOOIeMaM, OLICHKH U BEIHECEHHSI KpUTUUECKUX CYXKJICHU;

— Ha OLICHKY «XOPOII0» — 00yYarOIIUICs OKa3bIBAET CPEAHUN YPOBEHb COPMHUPOBAHHOCTH KOMIIETEHIIH, T.€ CTYICHT JOJDKEH IOKa3aTh
3HaHUS HE TOJBKO Ha YpOBHE BOCIPOU3BEICHMS M O0bACHEHHs] MHGOpPMALMU, HO U MHTEUIEKTyallbHble HABBIKM pEIICHUs MpoOsieM M 3ajad,
HaXO0X/ICHHS YHUKAJIbHBIX OTBETOB K Ipoliemam;

— Ha OLEHKY «yAOBJIETBOPUTEJIBHO» — OOYUaIOUIMIiCs MMOKAa3bIBAE€T MOPOrOBbIH YpOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHIIMMH, T.€ CTYJCHT
JIOJKEH [T0Ka3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BENIEHUS U OOBSICHEHUS] MH(OpPMAaLMK, HHTEJJIEKTyaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4;

— Ha OICHKY «HEYIOBJIETBOPHMTEJIbHO» — pe3yiabTaT OOY4YEeHUs HE JOCTUTHYT,CTYJCHT HE MOXET IIOKa3aTb 3HaHMS Ha YpPOBHE
BOCIPOU3BE/IEHUS U 00bSICHEHNS NH(OPMaLIMU, HE MOXKET ITOKA3aTh UHTEIJIEKTyaIbHbI€ HABBIKM PELIEHUS IPOCTHIX 3a/1a4.

— «He 32a4TeH0» — 00yJaroIuics IeMOHCTpUPYET 3HaHus He 6osee 20% TeopeTHuecKkoro MaTepuana, JOIycKaeT CyIecTBeHHbIE OIMOKH, He
MOXKET I0Ka3aTh NHTEJUIEKTYAJIbHBIC HABBIKHM PELICHUS ITPOCTHIX 3a1a4.




8. YueOHO-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00ecTeYeHHeUCIMIIMHBI (MOLYJIs1)

a) OcHoBHas JUTEpaTypa:
1. CmupnoB, FO. A. OCHOBBI MHUKPO3JEKTPOHUKHU U MHKponpoueccopHOﬁ TEXHUKH :

[TeTepOypr : Jlausb, 2013 — 496 ¢. — ISBN 978- 5 8114 1379- 9 — TeKCT SHGKTpOHHbII/I /l
Jlanb AJIEKTPOHHO-OMOINOTEUHAS cucTeMa. — URL:
https://e. Ianbook com/reader/book/12948/#1(nara obpamienus: 01.06.2020). — Pexum gocryna:
JUTSL aBTOPH3. MOJIb30BATEIICH.

0) JJonmosiHuTeIbHAS JIUTEpaTypa

1. Tumodeen, 1. A. OCHOBBI ITEKTPOTEXHUKH, SJIEKTPOHUKHA U aBTOMATHKH.
JlaboparopHsIii mpakTukyM : yaebHoe mocobue / . A. TumodeeB. — Cankr-IlerepOypr
: Jlanp, 2016. — 196 ¢. — ISBN 978-5-8114-2264-7. — TekcT : 3neKTpoHHBIH // JIaHb :
JIEKTPOHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/reader/book/87595/#1(nara obparuenus: 01.06.2020). — Pexxum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEIICH.

2. llaneirun, M. I'. ABromaruzamusi U3MEpEHUH, KOHTPOJS M HCIBITAHUNA : ydyeOHOe
nocobue / M. I'. aneirun, S. A. BaBununa. — Canxkr-IlerepOypr : Jlans, 2019. — 172
c. — ISBN 978-5-8114-3531-9. — Tekct : ayeKTpoHHBIN // JlaHb : 3JI€KTpOHHO-
oubnmuoreunas cucrema. — URL: https://e.lanbook.com/reader/book/115498/#1(nata
obpamenusi: 01.06.2020). — Pexxum gocTyma: A aBTOPU3. MOJIb30BATEICH.

6)Memoouueckue ykazanus:

1. IIpakTuxkymnonporpaMmMmupoBaHutoHas3bikeC++:yuebHoenocooue/B.E. Topunnckuit, A.H
.Kanuraes,B.Jl.TyrapoBa,t0.B.®@enoceeBa;MI TY.-Marautoropck:MI'TY,2017.-
lanextpon.ont.nuck(CD-ROM).-
URL:https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatal
0Ques/1/1134950/3004.pdf&view=true(naraobparenus:04.10.2019).-MakpooObeKT.-
TeKcT:271eKTPOHHBIM.

2. Tumodee, . A. OCHOBBI AIEKTPOTEXHUKH, SJICKTPOHUKH ¥ aBTOMATHKH.
JlaGopaTopHbIif pakTUKYM : yuebHoe nocobue / Y. A. Tumodees. — Cankr-IlerepOypr
: Jlanp, 2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekcr : 2nekTpoHHbIi // JIaHb :
INEeKTPOHHO-0nOIoTeynas cucrtema. — URL:
https://e.lanbook.com/reader/book/87595/#1 (nata obpamenus: 01.06.2020). — Pexum
J0CTymna: sl aBTOPU3. MOJIb30BaTENEN.

2) IIpozpammnoe obecneuenue u Hnmepnem-pecypcoi:
r) [Iporpammuoe obecnieuerre u MHTepHET-peCypChI:

Haumenoanue [10 Ne noroopa Cpok 1eliCTBUS JTUIICH3UH
Windows 7 N-1227 o1 8.10.2018 11.10.2021

H-757-17 ot 27.06.2017 27.07.2018

J1-593-16 ot 20.05.2016 20.05.2017

J1-1421-15 ot 13.07.2015 13.07.2016
7 Zip CBoOOaHO pacpopcTpaHsie-Moe 0eccpovYHO
FARManager cBoOotHOpacnpocTparsemoel 10 | 6eccpouno
MS Office 2007 Ne 135 ot 17.09.2007 6eccpodHo



https://e.lanbook.com/reader/book/12948/#1
https://e.lanbook.com/reader/book/87595/#1
https://e.lanbook.com/reader/book/115498/#1
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134950/3004.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcatalogues/1/1134950/3004.pdf&view=true
https://e.lanbook.com/reader/book/87595/#1

IIpodeccnonanbHbIeOA3BIIAHHBIXUMH(OPMAITHOHHBIECTIPABOYHbIECHUCTEMBI

HasBaHuekypca CchlaKa
DnexkTponHasOazanepuoanueckuxuszanuiiEastViewlInformationSer |https://dlib.eastview.co
vices,000«MBUC» m/

URL:https://elibrary.ru/
project risc.asp

URL:https://scholar.goo

HauuonaneHasH(popMamoHHO-aHAIUTHYECKasicUCTeMa—
Poccuiickuitnnnekcnayunorountuposanus(PUHLI)

[TouckoBascucremaAkanemusiGoogle(GoogleScholar)

gle.ru/
WNudopmannonnascucrema- URL:http://window.edu
EHOEO0KHO0CTYAaKHH(OpPMaIIMOHHBIMPECypcam Tu/

denepanbHOCTOCYAaPCTBEHHOCOOIKeTHOCYUpek neHre«Denepans |URL:http://www1.fips.r
HBIHMHCTHTY TIPOMBIIUICHHOHCOOCTBEHHOCTH) u/

https://www.rsl.ru/ru/4r
eaders/catalogues
http://magtu.ru:8085/marc
web2/Default.asp

Poccuiickasl ocynapcrBennasoubnuoreka. Karanoru

OnexrpoHHbIepecypcrionommoTekuMI TYum.I.11.HocoBa

9. MatepunajibHO-TeXHHYeCKoe o0ecniedeHue T CHUTIIHHBI
YueOHble M MeToaMveckHe mocolusi, pa3paboraHHble Kadenpoil «IIEKTPOHUKHA W
MHUKPORJIEKTPOHUKN» MO AaHHOW aucuuiuimHe. OOpasubl pabot cryneHToB. KoMmmbroTepHble
KJIaCChl YHUBEPCUTETA C JIOCTYIOM HHTEpHET. MynbTHUMEIUNHbIE MPE3EHTAlUU 0 pa3jaeiam

JUCILIUILINHEL.

Tun u Ha3BaHUeE AYAUTOPHUA

OcHaleHue ayIuTOpHHU

KomnbroTepHbie K1acchl yHUBEPCHTETA

HepCOHaJ'leble KOMIILIOTEPLI CO
ClICHAJIM3UPOBAHHBIM IMIPOrpaMMHBIM
odoecnmeuennem: AutodeskAutocad,
Autodesklinventor, Komnac-rpaduk (ACKOH).

JUIss dTeHMs JEeKUMil: IOMEIIeHHE U
TEXHUYECKUE CPEACTBA I JEMOHCTpALMHU
NpPUMEPOB U  CIIOCOOOB  MPOEKTUPOBAHMS,
BHJ1€0 (DMITBMOB U TIPE3EHTAIIUMN.

MyasTuMeauiinoe o6opyaoBanue (aya. 460,
365).

VYueOHble  ayauTOpuuM  JUIA  [IPOBEJCHUS
NPaKTUYECKUX  3aHATUH,  TPYNNOBBIX  H
MHANBUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYUICTO
KOHTPOJIS U IPOMEKYTOYHOM aTTECTALNN:
Crnenmnanu3npoBaHHbI KOMIIbIOTEPHBIH
KJjacc (J1adboparopus 343)

5 KOMIIJIEKTOB OTJIa/I0YHBIX IJIaT
TriscendTE512S32 ¢ Gnokamu nutanus + 5 B
0,5 A, 5 kommnbrorepoB ¢ O3Y He meHee 512
MB, mo60#t HY reneparop, AByxKaHaIbHBIN
ocumiiorpad c pazseptkoit He meHee 0,2 MKc,
MU3MEPUTENTb YACTOTHBIX XapaKTEPUCTHK.
[Tporpammuoe obecnieuenue TriscendFastChip,
IIPOrpaMMBbI JUIs pacdyeTa Ko (HUIHEHTOB
¢mieTpoB KUX u BUX.

Aynutopuu Ui CaMOCTOSITENIbHON paboThI:
KOMIIBIOTEPHBIE KJIACChl; YUTAJIbHBIE 3aJIbI
O6ubIoTeKku

[TepcoHanbHBIC KOMIIBIOTEPHI C TAKETOM
MSOffice, Berxogom B UHTEpHET 1 €
JIOCTYIIOM B DJIEKTPOHHYIO HH(POPMAIIHOHHO-
00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA

HOMCH.[GHI/IG I XpaHCHUA U
MPOPUITAKTHIECKOTO 00CITYy)KHBaHUSI YI€OHOTO
obopymoBaHus

Crennaxku st XpaHEHHsI y4eOHOTO
000pyI0BaHUA.

Ixade! g xpaHeHus: y4eOHO-METOIMYECKON
JIOKYMEHTAIMU, y9eOHOTO 000pYyI0BaHUS U
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‘ yueOHO-HATIAHBIX TOCOOUH.




