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1 esn ocBOEHMSI AUCHUNJIMHBI (MOLYJIs1)

Lenbt0 AMCUUIUIMHBI SBIISAETCS OBJIAZICHUE CTYIEHTAMH HEOOXOIUMBIM M JOCTATOYHBIM
YpOBHEM MPOQPECCHOHATHHBIX KOMIETEHIIMN B cOOTBETCTBUM ¢ TpeboaHusiMu OI'OC BO mo
Hanpasienuto noarotoBku 12.03.01 «IIpubopoctpoenue», npodpuib noaroroBku «IIpubopsr u
METOJbl KOHTPOJII KauyecTBa U JIMAarHOCTUKW» 1o jaucuuiuimHe IIporpammupoBanue
MUKPOKOHTPOJUIEPOB

[lenp wu3y4deHHsS] IUCUUILUIMHBI - OBJIAJICHUE CTYJEHTAMU 3HAHUSMH, YMEHHSIMH H
HABBIKAMU, HEOOXOIMMBIMH TIPOCKTUPOBAHUS U TIPOTPAMMHPOBAHUS MUKPOKOHTPOJLIEPOB.

2 MecTO THCHMILIMHBI (MOYJI5) B CTPYKTYype 00pa3oBaTebHOI MPOrpaMMsl

HucuuruinHa ITporpaMMmupoBaHue MUKPOKOHTPOJUIEPOB BXOJUT B 00s3aTENIbyI0 4acTh
y4eOHOro m1aHa 00pa3oBaTebHON MTPOTPaMMBI.

Jns  u3ydeHusl  JUCUMIUIMHBI  HEOOXOXuMMBbl  3HaHUS  (YMEHMs,  BIaJEHUs),
c(OpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILTNH/ IPAKTHK:

Mertonpl 06paboTku HHpOpMAIIH

OCHOBBI AJIEKTPOHUKHI

TeopeTnueckue OCHOBBI 3IEKTPOTEXHUKU

du3nyecKkrue OCHOBBI OTyYeHUsI UHPOpMaALUU

WNudopmarrka u MHGOpPMaIMOHHbIE TEXHOJIOTUU

HauepraTensHas reoMeTpus U KOMITbIOTEpHAs Tpaduka

3HaHus (YMEHMs, BJIQJCHUS), [TOJIyU€HHbIE [P U3YYEHUU JAHHON JAUCLUUIUIMHBI OyAyT
HEOOXOAUMBI JJIs1 U3yYeHUS JTUCUUIUINH/TPAKTUK:

[udpossle M3MEpUTENBHBIE YCTPOMCTBA

KomMmmbroTepHble TEXHOIOTUH B TPUOOPOCTPOCHUH

MeTopl TEXHUUECKOHN ITNarHOCTUKN

[IpoekTHas neaTenIpHOCTh

OCHOBBI TEOPHH ABTOMaTHYECKOIO YIIPABICHUS

[TonroToBka K mporeaype 3aliuThl ¥ 3allUTa BHITYCKHONW KBaTU(PHUKAIIMOHHON paboThI

3 Komnerenuuu odyuarwuierocsi, popmupyemsbie B pe3ybTaTe 0CBOCHHUS

AUCHHUILVIMHBI (MOYJIsI) M INIAHMPYeMble Pe3yabTaThl 00y4eHHs

B pesympbrate  ocBoeHus  jgucuMiuiMHbl  (Monyist)  «IIporpammmpoBanue
MHUKPOKOHTPOJIJIEPOBY 00YUAIOMIUNCS TOJDKEH 00J1aaTh CIENYIOMMMUA KOMIIETCHITUSIMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOp JOCTHXKCHUS KOMIICTCHIITNHN

VYK-1 Cnoco0eH ocyIecTBIATh MOUCK, KPUTUYECKUI aHaIU3 U CUHTE3 HHPOPMAaLlUU, TPUMEHSTh
CUCTEMHbIN NOJIXOJ JIIsl pEHICHUsI TOCTABJICHHBIX 3314

VK-1.1 AHaJ'II/ISI/IpyeT 3aaavy, BBIACIIAA €€ 0a3oBbIC COCTaBJIAKOIIUC, paCCMATPHUBACT
H nOpepIara€tT BO3MOXHBIC BapUAHTBI PCHICHUA IMOCTaBJICHHOM 3aaa4u,
OLICHUBAA MX NOCTOMHCTBA M HCAOCTATKH

YK-1.2 Onpenensier, UHTEPIPETUPYET U PAHKUPYET HHPOPMAIUIO, TPEOYEMYIO JUIs
pellleHusl MOCTaBICHHOM 3a/ay; OCYLIECTBIIAET MOUCK MHGOpPMaIUU IO
DA3JIMYHBIM TUIIAM 3alIPOCOB

YK-1.3 [Tpu 06paboTke nHPOpMaIUK OTIINYAET (PaKThl OT MHEHU, MHTEPIPETALIUH,
OILICHOK, hOopMUPYET COOCTBEHHBIE MHEHUSI Y CYIKICHISL,




|apryMeHTpreT CBOM BBIBOJIBI M TOUKY 3PCHHS

OIIK-1 CrniocobeH NpUMEHSITh €CTECTBEHHOHAYUYHBbIE U OOILEMHKEHEPHBbIC 3HAHUS, METOIbI
MaTE€MaTUYeCKOro aHaliu3a M MOJCIMPOBAHUS B HH)KCHEPHOW JNIE€ATEIbHOCTH, CBSI3aHHOW C
NPOEKTUPOBAHUEM M KOHCTPYHPOBAHHMEM, TEXHOJOTUSIMU IPOU3BOJCTBA MNPHUOOPOB U
KOMILJIEKCOB IIMPOKOTO HA3HAYCHUS

OIIK-1.1 [Ipumensier 3HaHWS MaTeMaTUKM B HMHXXCHEPHOW MPaKTHKE IIpU
MOJICTTUPOBAHUH

OIlK-1.2 IIpuMeHsieT 3HaHUsI €CTECTBEHHBIX HAYK B MHKEHEPHOW MPAKTHKE

OIIK-1.3 IIpuMeHseT oOLIENH)KEHEPHBIE 3HAHUS, B MHKEHEPHOH AEATEILHOCTH




4. CTpykTypa, 00bEM U coiep:KaHue TUCHUNIHHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh JUCIUILIMHBI COCTaBIIsAeT 3 3adeTHhIX equHul] 108 akan. wacos, B ToM

HHUCJIC:

— KOHTaKkTHas padora — 51,95 akan. yacos:
— aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 0,95 akan. wacos
— camocTosTeNbHas paboTa — 56,05 akaz. yacos;

dopma aTTeCTalMu - 3a4€T C OLECHKON

AynutopHas E:cs q
o| KOHTaKTHas =4 g Bun dopma TeKyLIero
N U 3 KOHTPOJIA Ko
Paznen/ tema | 3 pabora & g camocTosiTens 3 A
W 2 3 d . YCIIeBAa€MOCTU U |KOMIIETEHII
AUCIHILTHHEL Q npak| 5 8 Hou IPOMEKYTOUIHOMU )50
© [ Jle | nab. . | $§ paborsl p yr
k. | san. | 3 'S aTTecTaluu
3aH. | O 9
1. Pasnen 1.
ITTnarnarmsmananariiaa
N3yuenue n v .
CTHBIN OTIPOC
1.1  Bsexenue. TIOBTOPEHHE poc,
Basopas TEOPETHUECKO ; BBITIOJTHCHUE ;
n1abopaTopHbBIX paboT
apXUTEKTypa 3 | 62U 11 | ro marepnana PATOPHBIX P
Ha maTdopme:
MUKPOKOHTPOIIIE 1O BEM - ttps: /Awww. tinkercad
poB pasacnam ps- ) / '
JUCTIUTLTAHBI, com
N3yuyenue n v .
TOBTOpCHIE CTHBIN OTIpOC,
BBITIOJTHCHUE
1.2 Apxurextypa TEOPETITCLHO n1abopaTopHbBIX paboT
MHKPOKOHBEPTEDP 3 |16/21 11 | ro MaTepuaja patop p
. Ha matdopme:
a Arduino 1O BEEM b ttps:/Awww. tinkercad
pazaenam ps: ' / '
6 JUCIIUILTAHBI, com
N3yuenue n v .
50 TOBTOpCHIE CTHBIN OTIPOC,

.3 Opranu3zanus TEOPETHUECKO ; BBITIOJTHCHHE ;
namsTH 3 | eom 11 | ro matepuara | 1200PATOPHBIX padoT
MHUKPOKOHBEpPTEP 110 BCEM Ha matdopme:

a pazenam https.//www.t/mkercad.
JUCIIUILTAHBI, com
N3ydenue u v .
s TOBTOpCHE CTHBIN OTIPOC,
T. 3 \ TEOpETHYECKO ; BBITIOJTHEHHE ;
aiimepsbl\cueTdn 3 | eom 11 | ro matepuara | 120OPATOPHBIX padoT
KU1 Cucrema Ha maTdopme:
i 70 BEE | nttps:/iwww.tinkercad
pephIBaHUMI pasnenam ps: www./ln ercad.
JTUCHUILTAHBL, com




1.5 Tunkepkang N3yuenue n - .

(Tinkercad IIOBTOPEHHE CTHBIN OHPOC,

Circuits Arduino) TEOPETHIECKO BBITOTHCHHE

_SMYIATOP 5 10/4 12,0 ro MatepHaia 71a00paTOPHBIX paboT
. u 5 Ha Tuiatopme:

Arduino. 1O BEM - ttps: /Awww. tinkercad

Brinonuenue pasnenam ps: corﬁ/ '

MIPOCKTOB. JMCIUILIHHBL,

Utoro no pazneny | 17 341/1 12 5?:’0

Htoro 3a cemectp 17 34!} 12 5?:’0 320

Hroro mo| 17 |34/12 56,0 3a4eT ¢ OLEHKOH

NUCITATIIIANES
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jns  peanmzalnuy  NPEIyCMOTPEHHBIX BUIOB  y4eOHOW pabOThl B KadyecTBe
0o0pa30oBaTeNbHBIX TEXHOJIOTMH B  NpenojaBaHMM  JucuuIuIMHBL  «[IporpamMmmupoBaHue
MUKPOKOHTPOJIJIEPOBY»  HCIIOJB3YIOTCA  TPAaJULMAOHHAs] M  MOJYJIbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

st hopMupoBaHHS 3HAHUN MO TUCIMIIMHE MTPETyCMOTPEHBI: 0030pHBIC JCKIIUH — IS

cUCTeMaTH3allud U 3aKpeIUIeHHWs 3HAaHUM 10 JUCLMIUIMHE, HH(OpMalUOHHBIE — Ui
O3HAKOMJICHHUSI CO CTaHJApTaMH W CHPABOYHOW WMHGOpMaIMEH, JEKIUH BU3YyaIU3alud — JUIs
HaIJSIIHOTO  TIPEACTABJIEHUS CIOCOOOB pelleHus 3aaady, npoOieMHas - JUIsl pPa3BUTHSA

UCCJIEI0BATEIbCKHUX HaBBIKOB U M3YYEHUS CIOCOOOB pEIIECHUs 3a/1a4.

JUiss OCBOEHUS IUCLMIUIMHBI MPEeIycMOTpeHO 12 4. MHTepaKkTUBHBIX 3aHATHH. Bce
NPaKTUYECKHE 3aHATUS 10 Pa3/ely MPOBOIATCS B MHTEPAKTUBHOW (OpME M TPEAIoararoT
nyOJIMYHbIE BBICTYIUIEHUS U 00CYXIeHUs, B paMkax MHTEpaKTUBHOTO 00y4YeHUs PUMEHSIOTCS
IT-MeTonbl  (MCHOJB30BAaHUE  CETEBBIX  MYJIbTUMEAMWHBIX YYEOHHUKOB Pa3pabOTUYMKOB
IPOrPaMMHOr0  OOECleYeHUsl, 3JEKTPOHHBIX O00pa30BaTENIbHBIX PECYpPCOB MO  JIaHHOU
JMCIUIUIMHE; COBMECTHas paboTa B MajbiX TIpynmax (2-3 cTyneHTa) —MHIMBHIyalIbHOE
obydeHwue.

6 YueOHO-MeTOoUYECKOE 00ecrieueHHe CAMOCTOSATEILHOI padoThl 00y4YaomMXxcst
[IpencraBneno B npusoxxenuu 1.

7 OneHo4HbIe cpeacrea AJid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B IIPUJIOKCHU U 2.

8 YueOHO-MeToAHYecKOe U MHGPOPMALMOHHOE oOfecTieueHHe JUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. CmuphoB, FO. A. OCHOBBI MHUKPORJIEKTPOHMKH ¥ MHUKPOIPOLIECCOPHON TEXHUKH !
yuebHoe nocobue / 0. A. Cmupuos, C. B. Cokonos, E. B. TutoB. — 2-¢ uzn., ucnp. — CaHKT-
[TeTepOypr : HaHL 2013. — 496 c¢. — ISBN 978-5-8114-1379-9. — TekcT : 3eKTpoHHbIH //
Jlanb ANIEKTPOHHO-OMOIMOTEeYHAs cucTtema. — URL:
https://e. Ianbook com/reader/book/12948/#1  (mata oGpamienus: 01.06.2020). — Pexum
JIOCTYTA: JIUIsl aBTOPHU3. MOJIb30BaTeNeH.

0) onoiHuTeIbHAS JIUTEPaTypa:

1. TumoceeB, M. A. OCHOBBI »>IEKTPOTEXHUKH, OHJIEKTPOHHUKH U aBTOMATHKHU.
JIabopaTtopHslii ipakTHKyM : yaeOHoe mocobue / 1. A. Tumodeer. — Cankr-IletepOypr : Jlaub,
2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekcr : snekTpoHHbIit // JlaHb : 31eKTPOHHO-
oubnmmoreunas cucrema. — URL: https://e.lanbook.com/reader/book/87595/#1 (mata
oopamenus: 01.06.2020). — Pexwum moctyna: Ui aBTOPU3. MOJIb30BATEIEH.

2. Hlanerua, M. I'. ABTOMaTH3amus M3MEpeHUH, KOHTPOJS W UCTBITAHUN | y4eOHOe
nocobue / M. I'. lllaneirun, 5. A. BaBuimn. — Cankr-IlerepOypr : Jlans, 2019. — 172 c. —
ISBN 978-5-8114-3531-9. — Tekct : snektpoHHblid // JlaHb @ 3IEKTPOHHO-OUOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/reader/book/115498/#1 (mata oOpamieHus:
01.06.2020). — Pesxum mocTyma: Uit aBTOPH3. ITOJIb30BATENCH.



https://e.lanbook.com/reader/book/12948/#1
https://e.lanbook.com/reader/book/87595/#1
https://e.lanbook.com/reader/book/115498/#1

B) MeToanueckue ykazaHus:

1. [IpakTHKyM IO TporpaMMHpOBaHHI0 Ha si3bike C++ | yueOHOe mocobue / B. E.
Topuunckuii, A. H. Kanuraes, B. [I. Tyraposa, }O. B. ®enoceesa ; MI'TY. - Marautoropck :
MITY, 2017. - 1 AJIEKTPOH. OTIT. JTUCK (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3004.pdf&show=dcataloques/1/113
4950/3004.pdf&view=true  (mata ooOpamenus: 04.10.2019). - MakpooObekr. - TekcT
3JIEKTPOHHBIMN.

2. TumodeeB, M. A. OCHOBBI DJIEKTPOTEXHHKH, DJICKTPOHUKH M aBTOMATHKH.
JlaGopaTopHbIii mpakTUKyM : yaeOHoe mocooue / M. A. Tumodee. — Cankr-IletepOypr : JlaHb,
2016. — 196 c. — ISBN 978-5-8114-2264-7. — Tekcr : snexkrponuslii // JIaHb : 37€KTPOHHO-
oubanoreynas cucrema. — URL: https://e.lanbook.com/reader/book/87595/#1 (mata
obpamienns: 01.06.2020). — PexxuM mocTyma: 1uis aBTOPH3. MOJIb30BaTECH.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpamMmmHoe oGecnieueHue

HanmeHnoBaHue .
o Ne A0rosopa CpOK JACUCTBUA JULCH3UU

MS Windows 7
Professional (qus  |[1-757-17 o1 27.06.2017 27.07.2018
KJIACCOB)
MS Office 2007 |y, 135 1117.09.2007 GecCpOTHO
Professional
7Zip CBOOOJIHO 0EeCCPOUHO
Altium Designer
Academic Edition K-113-11 01 11.04.2011 06eccpouHo
NI MultiSim K-68-08 o 29.05.2008 GecCpOTHO
Education
’g'di?ee"e'(’per K-118-08 ot 20.10.2008 GeccpouHo
FAR Manager CBOOOJTHO 0OECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanwue kypca Ccblika

DnexTpoHHas 6a3a NepuoIUYecKuX u3aanuii East
View Information Services, OO0 «MBUC»
HanmonanbsHas nHGOpMaIMOHHO-aHATTUTHYECKAs
cucrema — Poccmiickuii uHnexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposannsa (PUHIL)
[Touckosas cuctema Axagemus Google (Google
Scholar)
Nudopmannonnas cuctrema - EnnHoe OKHO
J0CTyna K MHQOPMAaLMOHHBIM pecypcaM
@denepanbHOE TOCYJAPCTBEHHOE  OHOKETHOE
YUPEIKIACHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIJICHHON COOCTBEHHOCTIY
Poccuiickass T'ocymapctBenHass — GuOamoteka. |https://www.rsl.ru/ru/4readers/catalogues
Karanoru /

https://dlib.eastview.com/

URL: https://scholar.google.ru/

URL: http://window.edu.ru/



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
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://www.rsl.ru/ru/4readers/catalogues/

OnekrponHbie pecypesl oubmmorexkn MI'TY um.|http://magtu.ru:8085/marcweb2/Default.a
I''1. HocoBa Sp

YHI/IBepCHTeTCKaﬂ HH(bOpMaHHOHHaSI CHUCTCMa

POCCIIS https://uisrussia.msu.ru



http://magtu.ru:8085/marcweb2/Default.asp
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/

9 MartepuajJibHO-TEXHHYECKOE o0ecTedeHne TUCHUMILTHHBI (MOIYJIs1)

MatepuaabHO-TEXHHUECKOE 00eCrieYeHre TUCIUTUTHHBI BKITFOYACT:

Tun u Ha3Banue aynutopuu OCHAIICHUE ayTUTOPUA

Kowmmerorepasie  kiaccel  yHUBepcutera  [lepcoHanbHBIE  KOMIIBIOTEPHI  CO
CHeNHaIM3UPOBaHHBIM MPOorpaMMHBIM obecrieucHreM: Autodesk Autocad, Autodesk Inventor,
Kommnac-rpadux (ACKOH).

JIJ1st 9TeHUs JISKIUI: TOMEIIEHUE ¥ TEXHUYECKHE CPEIICTBA JIJIs ISMOHCTPAIIUH TIPUMEPOB
¥ CTI0OCOOO0B MTPOEKTUPOBAHWSI, BUICO GUIBMOB U IIpe3eHTaH. MyIbTUMEIHITHOE 000pyTI0BaHUE
(ayn. 460, 365).

y‘IC6HBIe AYOAUTOPHHU AJI ITPOBEACHUS IIPAKTUICCKUX 321H$ITPII>1, T'pPyHOIIOBbIX U HHAWBUAYAJIbHBIX
KOHCYJIBTALIMM, TEKYLIEr0 KOHTPOJISI U IPOMEKYTOYHOM aTTecTaluu:

CrieraaM3upOBaHHbI KOMITBIOTEPHBIM Kiace (maboparopus 343) 5 KOMILIEKTOB
otiamounbix miat Triscend TES512S32 ¢ 6iokamu nutanus + 5 B 0,5 A, 5 komnsiotepos ¢ O3Y
He meHee 512 Mb, o060t HY reneparop, AByXKaHaIbHBIN OCIIILIOTpad ¢ pa3BepTKOM HE MeHEee
0,2 MKC, U3MEpUTEIh YAaCTOTHBIX XapakTepucTuk. [Iporpammuoe obecnieuenue Triscend FastChip,
nporpammsl Juist pacuera kodddumueaTos GunbTpoB KUX 1 BUX.

AynuTOpUU TSI CAMOCTOSTEIHHONW PabOThI: KOMITBIOTEPHBIC KIJIACCHI, YATAIBHBIC 3aJTbI
oubmmorexku IlepconanpHubie KommbioTepsl ¢ maketom MS Office, Beixomom B MHTEpHET 1 C
JIOCTYTIOM B JICKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaATEILHYIO CPEly YHHBEPCUTETA

[Tomenienne st XpaHeHHs ©  NPO(UIAKTHYECKOTO OOCIY)KMBaHUS  y4eOHOTO
000pyI0BaHUS

Crennaxu Ui XpaHeHHs y4eOHOTO 000PYIOBaHMSL.

[xadw! a7 XpaHSHHs YISOHO-METOIUICCKON JJOKYMEHTAINH, Y4eOHOTO 000pyT0BaHHS
¥ y4eOHO-HaTJISTHBIX TOCOOHIA.



[Tpunoxenue 1

6. YueOHO-MeTOAHYeCKOe o0ecredyeHHe CAMOCTOSITEIbHOH pPadoThl 00y4YalOUIUXCS.
OLieHOYHBIE CPENICTBA AJIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MPOMEKYTOUYHOM aTTECTaIlluu 10
UTOTaM OCBOCHHS IUCUUIUIHHBI.

B Teuenue cemecTpa npeaycMOTPEHO BBIINOJIHEHHE YCTHBIX U MUCbMEHHBIX KOHTPOJIbHBIX
paboT mo aucHUIIMHE (10 WHIAMBHIYaJIbHBIM BapuaHTaM), MPOBEpPKa padOT — €KEHEAETbHO,
3amuTa JabopaTOpHBIX padoT.

OcHoBHasi 4acThb 3aJaHMil BbIIONHSETCS Ha 3aHiATHsIX. CamocTosATenbHas pabora
pelycCMaTpUBAET:

- IIOATOTOBKY K 3aHATUAM, HU3YUYCHHC HCO6XOI[I/IMI)IX pas3acisioB B KOHCIICKTaXx, y‘~I€6HI)IX
MOCOOMSIX U MCTOANYCCKUX YKA3aHUAX, pa60Ta CcO CHp&BO‘lHOﬁ HHTepaTypOﬁ

- HCIIpaBJICHUE OIMUOOK, 3aMeUYaHui, 0opMIICHHE JTa00paTOPHBIX PaboT.

CamocTosiTeIbHAs paﬁoTa B X0A€ ayIUTOPHbIX 3aHATHIl ImpearogaracT: N3yudCHue u
MMOBTOPCHUC TCOPCTHUUYCCKOI0 Marcpuajia I10 TEMaM HGKHHI;’I (HO KOHCIICKTaM H yqe6H0171
JIATCPATYpEC, MECTOAUYICCKUM YKaSaHI/IHM), peHICHuEC 3aaa4, BbIIIOJIHCHUC HHANBUAYAJIbHBIX pa60T.

CamocrosiTeabHasi paﬁoTa moJa KOHTPOJIEM npenoaaBaTe/ist Npcarnojiaract noaroToBKy
KOHCIICKTOB M BBIIIOJIHCHHEC HCO6XOI[I/IMI>IX pacucToB MO pasaciaM AUCHUILIMHBI, PCIICHHUE U
IMPOBEPKa NpCoJgaBaTciieM 3a1a4, J'Ia60paTOpHLIX pa60T, pa60Ta C METOJUYECKOM J'IPITGpB.TypOI:I,
MMOATOTOBKA K 3a4CTYy.

BHeaynuTopHasi camocTosiTe/IbHAsA padoTra CTYAEHTOB NpEINojaraeT IMOATOTOBKY K
JIa60paTOpHBIM 3aHATUAM, IIOATOTOBKY K KOHTPOJIbBHBIM pa60TaM, BBIIIOJTHEHUEC SaI[aHI/Iﬁ
(;1abopatopHbBIX padOT), MOATOTOBKY K 3a4€Ty; U3y4eHHE HEOOXOAMMBIX Pa3/IeloB B KOHCIIEKTAX,
y4eOHBIX MMOCOOMSX M METOAMYECKHUX YKa3aHMsX; padoTa €O CHpPaBOYHOM JIUTEPaTypOH,
UCIpaBJIEHUE OIIMOOK, 3amedaHuidd, odopmieHue padboT; padoTy ¢ KOMIBIOTEPHBIMU
rpadU4ecKUMU TaKeTaMH W DSJEKTPOHHBIMM y4eOHHMKaMH pa3padOTYMKOB MPOTrPAMMHOTO
o0ecrieyeHns Mo JUCHUIUINHE.

ITo nanHO¥ AMCHMNJIMHE MPEAIYCMOTPEHBI Pa3JIMUHbie BHIbI KOHTPOJIS Pe3yabTaTOB
00yuYeHusi: mexywuti KOHTPOIb (€KEeHeAeNbHasl MPOBEPKA BBIMOJHEHUS 3aJaHUN M paOOTHI C
yueOHOM TUTepaTypoii), nepuodureckuti KOHTPOIb (J1abopaTopHbIE pPabOTHI) MO KaXAOH Teme
JUCLHUIUIMHBL, HPOMeNCYMOoUHbli KOHTPOJIb B BUJIE 3aUeTa 6 ceMecTpe.

Tembl (paznens) Bun camocTrositenbHOM dopmbl

paboThl KOHTPOJIS
JVICIIATUTHHEI




IToaroroBka k IIpoBepka u
JIEKUMOHHBIM U 3aIUTa
1a00paTOPHBIM
Bgenenue. 3aHATUAM. Beinonnenue
u ohopmieHne
J1a00paTOPHBIX pabOT MO
TEMaM:

71a00paTOPHBIX
pabort. 3auer ¢
OLICHKOMH.

Ba3oBasi apxuTeKTypa MUKpPO-pPOB 1. 3HakoMcTBO  ©

ApXHUTeKTypa MHKPOKOHBEpPTEpa MHTErPUPOBAHHOM
Arduino OTJIaJOYHOU cpenoi

[IpaBuna 3anucu
mporpaMMm  Ha  SI3BIKE
Accembnep. [IpaBuia

Opranusanusi naMsATH
MHKPOKOHBepTepa

Taiimepbi\cueTunkn Cucrema 3anucu komann. IIpaBuna
npepbIBaHMIT 3alMCH JUPEKTUB.

2. Opranu3zanus
BPEMEHHOMN 3aJIeP>KKH
MIPOrpaMMHBIM CIIOCOOOM
B MHUKPOKOHTpOJLJIEpe
Arduino.

3. Brinonnenue
apru(MeTHIECKUX u
JIOTUYECKUX OTepanuil ¢
JTBOMYHBIMH
MHOT00aUTHBIMH
YHCIIaMHU.

4. dopMupoBaHue
Tunkepkan (Tinkercad Circuits Arduino) | BpeMEHHOM 3aJepKKH C
—smynsatop Arduino. Beimonxenue HCIIOJIb30BaHUEM
MIPOEKTOB. TalilMEepOB.

5. Uccnenosanue
PEXKUMOB paboThI
YHHUBEPCATHHOTO
MpHeMoTiepeIaTInKa
(UART).

6. Uccnenosanue
PEXKUMOB paboThI
aHaJIoro-mu¢POBOro
npeoOpaszoBarers.

7. Uccnenosanue
CUCTeMBl  TpepbIBaHUN
MHUKPOKOHTPOJLIEPA.

Tembl J1a00paTOpPHBIX padoT:

1. 3HaKOMCTBO C MHTETPUPOBAHHOMN oTIanouHOU cpenoil Tinkercad. [IpaBuia 3anucu mporpamm.
[IpaBuna 3anucu komana. [IpaBuna 3anucu TUPEKTUB.

2. Opranu3anusi BpeMEHHOH 33/1ep’KKU IPOTPaMMHBIM CIIOCOOOM B MHUKPOKOHTpoJsuiepe Arduino.
3. BrmmonHenue apupMETHYECKUX U JIOTHYECKUX OIepanuid ¢ ABOMYHBIMA MHOTOOAWTHBIMHU
qHCIIaMHU.

4. ®opMupOBaHUE BPEMEHHOU 3aJ€PKKH C UCTI0JIb30BAHUEM TaliMEPOB.



~ O\ D

N

10.
11.
12.

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

20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.

. UccnenoBanre pexxuMoB paboThl yHHBEpcaabHOro npuemonepeaaryrka (UART).
. UccnenoBanue pe:KxuMOB pabOThI aHAJIOTO-IU(POBOTO MPeodpa3zoBaTes.
. UccnenoBanne cucTeMsl NpepbIBaHU MUKPOKOHTPOJLIEpa.

Beimonnenune nmabopatopHbix pabora Ha miaardopme: https://www.tinkercad.com/ , Temsl
1abopaTOpPHBIX padoT:

[TepBoe BkItoueHHe. Y cTanoBka Arduino IDE

DneMeHTapHOe MPOrpaMMHUPOBAaHUE HA IPUMEPE MUTAHUS CBETOINOIOM

OOpabarbiBaeM Ha)kaTHE KHOIIKM Ha IpUMepe BKIJI/BBIKI CBeTOoAMoAa. bopemcs c¢
"mpebe3roM" KOHTaKTOB

N3yuenne 3akoHa OMa Ha OpUMepe H3MEHEHUs SPKOCTH CBETOAMOAA C IOMOUIBIO
HOTEHLMOMETpa

Ceerognonnast mkana 10 cermeHToB. BpamieHunem moTeHIMOMETpa MEHSIEM KOJIWYECTBO
CBETSIINXCS CBETOMO/IOB

M3ydeHre mMUpOTHO-UMITYJIBCHON MOy ISIIUs Ha nmpuMmepe yrnpasieruss RGB-ceeroanogom
CeMuCerMeHTHBIN HHIUKATOP OJHOpa3psAHbIi. BeiBoanM nudpsi

W3yyeHue AMHAMUYECKOM MHAMKAUMU Ha nOpuMepe 4-pa3psgHOro 7-CErMEHTHOTO
UHAMKATOpa

Mukpocxema cuauroBoro peructpa 74HCS595. Vnpasasem Mmarpuueil u3 4 pas3psaos,
3KOHOMHUM BbIXoAb6l Arduino

BbIBoJI JaHHBIX Ha CBETOIMOAHYIO MaTpuIly 8X8

VYmpasiseM nbe30M3TydaTesieM: MeHsIeM TOH, [UIUTEIbHOCTh, HTPAeM MY3BbIKY

W3ydenne ycuutenbHbIX KadecTB Tpanzucropa MOSFET. Ha nmpumepe snexkTpoasurarens
U3MEHsieM 000POThI

VYmpasisieM perne ¢ TOMOIIBI0 TPAH3UCTOPA

doropesucrop. O6pabaTbiBaeM OCBEIIEHHOCTD, 3aXKHTrasi WM racst CBETOAMOIbI

Hatuuk temneparypsl aHaigorosbiii LM335. Ilpunnun paboTsl, npumep paboThbl
Nuaukarop LCD1602. IIpuHuun noAKIOYEHUs, BEIBO Ha HET0 HHPOpMaIUn
I'paduueckuii naaukarop. [loakmodyenue aucrest Nokia 5110

VYnpasnseM cepBONPUBOIOM

OOpabarpiBaeM JaHHBIE OT JDKOWCTHKA. YTIpaBIEHHE CEPBONPHUBOIAMH C TOMOIIBIO
JOKOMCTHKA

N3ydyenue npuHImna padoTsl M1aroBoro 4-¢pa3Horo JBUraTes

OO6paboTka qaHHBIX ¢ JaTunka remneparypsl DS18B20

OO6paboTka JaHHBIX C JAaTYMK BIAXKHOCTH U Temneparypsl DHT11

Hatuuku razos. [Ipunmun paboTsl, mpuMep paboThI

Vabrpa3zBykoBoil natunk pacctosuus HC-SRO4. Ilpuniun paboTel, MOAKIIOYEHHE, TPUMEP
W3ydyenue npuHImma padoThl 3-0CEBOT0 THPOCKONA | akceliepoMmerpa Ha nmpumepe GY-521
UK-doronpuémuuk u UK-nynpt. O6pabdaTbiBaeM KOMaH/bl OT MYyJIbTa

Yacel peanbHOro BpeMeHH. [IpuHImn padoTel, NOAKIIOYEHNE, TPUMEPBI IPOrpaMMHUPOBAHMS
SD-kapta. UTeHue 1 3amuch JaHHBIX

CuutsiBatens RFID na npumepe RC522. [Tpunuun paboThl, MOAKITIOUYESHUE

Pa6ora ¢ Uuteprerom Ha npumepe Arduino Ethernet Shield W5100

BecnipoBoHas cBs3b Ha ocHoBe Moyt Wi-Fi ESP8266

BecnipoBoHas cBs3b Ha ocHoBe Moyas Bluetooth HC-05

BecnipoBoHas cBs3b Ha ocHoBe Moaysit GSM/GPRS SIM900


https://www.tinkercad.com/

34. GPS-naBurarnus Ha ocHoBe Moy VK16E. [Ipunmun paboThl, TOAKIIOUYCHHUE, TPUMEPHI
35. Berpoennsle pyHkunu s3pika Arduino
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7. OneHoOYHbBbIE CPeACTBA IJIsl NPOBEEHUS MPOMEKYTOYHOM aTTeCTAIlUN:

[IpomexxyTouHast —arrectanusi HMMEET LENbI0 ONPEACNUTh CTENeHb JOCTUXKEHUS
3aIJIAHUPOBAHHBIX PE3YIBTATOB OOYUYCHHUS 11O JUCIHUILTHHE (MOYIIO) 32 OTPECIICHHBIN MTEPUO/T
oOyueHusi (CeMeCTp) MU MOXKET MPOBOAUTHCS B (opMe 3auera, 3adeTa C OICHKOM, IK3aMeHa,
3aIUTHl KYPCOBOTO MPOEKTa (PaboThI).

JlaHHBINA pa3zien COCTOMT MX ABYX NMYHKTOB: a) [lmanupyemble pe3yiabTaTbl 0OydeHUsS H
OLICHOYHBIE CPEJCTBA Ui MPOBEACHUS MPOMEXYyTOUHOU arrectanuu. 0) [lopsgok mpoBeneHus
MIPOMEXKYTOUHOM aTTECTAlMH, IOKA3aTeIM U KPUTEPUH OLICHUBAHUSI.

a) H.]IaHI/IpyeMble pe3yJbTarTrbl oﬁyqe}mﬂ H OUCHOYHBIC CpeACTBa MJisd IPOBECIACHUS
HpOMe)l(yTO'lHOﬁ aTrrecranmmn:

Kon

MH/MKATOp Nuaukatop qoCTHXREHUS 0
[ICHOYHBIE CPEACTBa
a KOMIIETEHIINH P

VYK-1: CriocobeH ocyiecTBISTh MOUCK, KPUTUYECKUN aHAIIN3 U CUHTE3 HHPOpMAIIHH,
MPUMEHSTh CUCTEMHBIN TIOJIXOJ TSl PELISHHsI TOCTABICHHBIX 33124

YK-1.1: AHanusupyer 3a1auy, | Bonpocs! 11 MOATOTOBKH K 3a4ETYy.

BBIICNISIST  ee  0a3oBbIe

1. HazoBure CIocoObI aJpecanuu
COCTaBIISIONINE, . M

MHKpOKOHBepTepa Arduin0 u Hapucyiite
accMaTpuBaeT u o

paccMatprBac rpad myTei nepegadn JaHHBIX.
1IpeIaracT  BO3MOKHBIC 2. Cnoxure nBa JBOWYHBIX MHOTIOOANWTHBIX
BapUAHTBI peueHnA yucia. O0a ciiaraeMbIX pacroJIOKEHBI B
MOCTaBJICHHOW  3a/auu, PE3UTCHTHON MaMsTH JaHHBIX, HAYUHAS C
OIleHMBas X MJIQJIIero aapeca. Pe3ynbTaT momecture B
JIOCTOUHCTBA u R2.

3. Hazosure CIocoObI ajzipecaru
HEJIOCTATKH

MHUKpOKOHBepTepa Arduin0 m KoMmaHIbI
nepeavu TaHHbIX.

4. OpraHu3oBaTh MIOCJIC/IOBATENBEHYIO
nepenady JaHHBIX M3 aKKyMyJsiTOpa Ha
HYyJIEBOIl BBIBOJ IOpTa 2, a Ha HYJIEBOH
BBIBOJ MOpPTa 3 MHBEPCHOE 3HAYCHHE.
[lepenadya  BBHIMOMHSETCS  MIIQALIMMHU
OuTamMu BIIEpE.

5. Hasosure o0rue XapaKTEPUCTUKHU
COBPEMEHHBIX ~ MHUKPOKOHTPOJUIEPOB U
cucreM cbopa JaHHBIX cemerictBa Arduino.




Kon
UHMKATOP
a

Nupukarop qocTuxReHUst
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

6. Hanummure nporpaMmy OXKU/IaHUS
«OTPHULIATETIHLHOT0» UMITYJIbCA CUTHAIA TIPU
MNOJKIIOYEHUH JaT4hKa K 3-My BBIBOJIY
nopra 1, mpu YCIOBHM 4YTO HaydalbHOE
COCTOSIHUE BX0/1a — €IMHUYHOE.

7. CrpykrypHas OpraHu3anus
MHUKpOKOHBepTepa Arduino. (uazoBute
o0IMe XapakTepUCTUKH W  HapUCYHTE
(YHKIIMOHAJIBHYIO CXEMY)

8. TIloacumrarp KOJINYECTBO
«TTOJIOKUTEITBHBIX» UMITYJTbCOB
MOCTYNAKIIMX Ha BXoj 3 mopra 2.
Pesynprat coxpanuth B RO Ganka 2.

9. Pacckaxure 00 opranmzammu = O3Y
MHKpOKoHBepTepa Arduino. Hapucyiite u
MOSICHUTE MPOrPaMMHYIO Mojieib Arduino.

10. Hamummre mnporpamMmy (GOpMHPOBaHUS
HEepHOANIECKOTO YIIPABJISFOLIETO
BO3/ICICTBUS (MeaH/ip) Ha 2 BBIBOJE MOpTa
3.

11. Pacckaxxutre 00 opranmsanuu [13Y
MHKpOKOHBepTepa Arduin0 u perucrpax
CHENHaTbHOTO Ha3HAYCHUSI.

12. PacckakuTe O perucrpe cioBa COCTOSHUS
nporeccopa.

VYK-1.2:

Onpenenser,
UHTEPIPETUPYET u
pamKupyer
uH(pOpMalHIO,
TpeOyeMyIo JUIsl perieHus
IIOCTAaBJICHHOM  3ajJa4M;
OCYIIECTBIISIET MTOUCK
uHpOpMaLUu 1o
pa3INYHbBIM THIIAM

3aIpocoB

ITonrotoBneHHsle U opopMIIeHHBIE Ta0OpaTOPHbIE
paloTHI.

3amura 1a00paTopHBIX paboT.

Tembl 1a00paTOPHBIX PadoT:

1. 3HaKOMCTBO C HMHTETPUPOBAHHOM OTIAJ0YHOU
cpenoit  Tinkercad. IlpaBmia 3amucu mporpamm.
[IpaBuna 3anucu komaun. IlpaBuna 3amucu
JTUPEKTHUB.

2. Opranu3zanus BPEMEHHOMU 3a1ePKKHU
MIPOrpaMMHBIM  CIOCOOOM B MUKPOKOHTpOJIIEpE
Arduino.

3. BrimonHeHue apupMETHYECKUX M JIOTHUYECCKUX
oreparyii ¢ IBONYHBIMU MHOTOOQNTHBIMU YUCIIAMHU.
4. @opMHUpOBaHHWE BpPEMEHHOW 3aJCPKKU C
HCMOJIb30BAHUEM TaMEPOB.

5. UccnenoBanue PEKUMOB paboThI
yHUBepcaibHoro npuemonepenatauka (UART).

6. MHccnenoBanme pexuMOB pabOThI aHAJIOTO-




Kon
UHMKATOP
a

Nupukarop qocTuxReHUst
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

7.

upoBoOro mpeodpazoBarTes.
Uccnenosanue
MHUKPOKOHTPOJLIEPA.

CUCTEMBI pephIBaHUMA

YK-1.3: [Tpu
uHPOpPMALIUK  OTIIUYACT
dbakTel  OT  MHCHHH,
WHTEpIpPETALNM, OLEHOK,
dbopMHUpyeT cCOOCTBEHHBIE
MHEHHS ¥  CYXJICHUS,
apryMeHTHUPYeT CBOM
BBIBOJIBI ¥ TOUKY 3PEHUS

00paboTke | KOHTponbHble paboTbi:

Bapuant 1. Ilo mnpemyioxkxeHHOW cxeme
coOparh JIBYXpaspsIHBIA HHIUKATOP U
HamucaTh AN Hero  OuMONIMOTEedHYrO
¢bynkuuro st Arduino IDE , xoropast
CMOKET BBIBOJUTH HA 3TOT UHAMKATOP Uepe3
wiaty Arduino UNO uucina ot 00 10 99.

3 .'|_1. z

Bapuant 2. Ilo npeanoxeHHOW (QyHKIMN
OyneBoil anreOpbl pa3paboTath CXeMy Ha

JIOTHYECKUAX DIIEMEHTAX U COCTaBUTh
TaOJIUIy UCTUHHOCTH €€ paboTHI.
F = ABCDEF

+ABCDEF+ABCDEF+ABCDEF.

OIIK-1: Cnocoben IMPUMCHSATHh C€CTCCTBCHHOHAYYHLIC U OGLI_ICI/IH)KeHepHBIe 3HaHUA, METOAbI
MAaTCMAaTUYCCKOIro aHajin3a U MOACIIMPOBAHUSA B PIH)KGHGpHOfI JCATCIIBHOCTH, CBSI3aHHOU C

IMPOCKTUPOBAHUEM W KOHCTPYHPOBAHUCM,
KOMITJICKCOB IIIMPOKOI'0 HA3HAYCHHUA

TCXHOJIOTHUAMU  IMPOU3BOJACTBA HpI/I60pOB u

OIIK-1.1:

IIpumensier 3HAHUS
MaTE€MaTHKH B
WHXEHEPHOW  IPAKTHUKE

IIPU MOJICTUPOBAHUU

Bonpoce! 11t TOATOTOBKM K 3a4€Ty.
1. TlonyuuTts MaccuB u3 255 6ailT nepeaHHBIX

BHEIIHUM ycTpoiictBoMm uepe3 UART mopt
Y IOMECTUTH ITOT MACCHB B MaMSTh TaHHBIX
UCTIOJIB3YS KOCBEHHYIO aJipecaluio.
(ckopoctb pabotrst UART 1200 6ut/c)

Pacckaxwure 00 opraHu3anuy MopToB BBOJA
— BBIBOJA MHUKpOKOHBeprepa Arduino.
(oOrmue CBEJICHUS,

(ysxImn)

AJIbTCPHATUBHBIC




Kon
UHMKATOP
a

Nupukarop qocTuxReHUst
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.

Pacckaxkute o pexxuMax paboThl TAWMEPOB —
CUETYHKOB MHKpOKOHBepTepa Arduino.
[Tosicaute noruky padotsl T/C 0 B pexxume
0.

[Tosicaute noruky padotsl T/C 0 B pexxume
1.

[Mosicaute noruky padotel T/C 0 B pexume
2.

[Mosicaute noruky padotel T/C 0 B pexume
3.

Pacckaxure 0 MOCIe0BATEIbHBIX
unTepdeiicax MukpokoHseprepa Arduino.
Oco0OeHHOCTH ¥ PEXHUMBI  pabOTHI
nocnegoBarenabHoro untepdeiica UART.
[losicaure pexumpl 0 u 3 paboThl
nocnenoBarenbHoro nHTepdeiica UART.
[losicaure pexumbl 1 u 2 paboThl
nocnenosareiabHoro nurepdeiica UART.
CkopocTb mpuema/nepesadn WHGOpMaLUU
yepe3 mnocnenoBatenbHblii UART  mopr.
Perucrpsl yTpaBlIeHUs1/cTaTyca
npueMorepeaTuuKa.

Cucrema mpepbIBaHHS MHKPOKOHTPOJIIEpa
Arduino (cxema mpepbIBaHUs, TaOJIHMIA
BEKTOPOB  TPEPHIBAaHUI,  TPUOPHUTETHI
MIpephIBaHUil).

Crpykrypa wu xapakrepuctuku AL
Peructpsl ynpaBieHuUs U pErUCTPhI JaHHBIX.




Kon
UHMKATOP
a

Nupukarop qocTuxReHUst
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

[ToaroroBieHHble U OPOPMIICHHBIE JIA0OPATOPHBIC
paboTHI.

3amuTa J1abopaTOPHBIX padoT.
Beimonnenue  abopatopHbix  paboTa  Ha
wiargopme: https://www.tinkercad.com/ , Tembr
J1a00paTOPHBIX padOT:

1.

10.

11.

12.

13.
14.

[lepBoe Bkimrouenwe. YcrtaHoBka Arduino
IDE

DneMeHTapHOe MPOrpaMMHpPOBAaHHUE  Ha
[IPUMEPE MUTAHUSI CBETOINOIOM
O6pabaTpiBaeM HaXaTHe KHOIKH  Ha
npuMepe BKII/BBIKI CBETOAMona. bopemcs
¢ "mpebe3roM" KOHTAaKTOB

WN3yuenne 3akona Oma Ha mnpumepe
W3MEHEHUS  ApPKOCTU  CBETOAMOAA  C
MOMOIIIBIO TOTEHIIHOMETpPa

Cserogmonnass mkana 10 cermMeHTOB.
BpamenueM — moTreHnIMOMETpa  MEHSEM
KOJIMYECTBO CBETSIIMXCS CBETOUO/IOB
Nsyuenue IUPOTHO-UMIYJIBCHON
MOyISUs Ha puMepe yrpasienus RGB-
CBETOAMOJIOM

CeMuCErMEeHTHBIN WHIUKATOP
oJIHOpa3psAAHbIN. BeiBoaum nudps
N3yuyenne QuHAMHUYECKONM HHIUKALMM Ha
npumepe  4-paspsiiHOrO  7-CEerMEHTHOTO
WHIUKaTOpa

Muxkpocxema CIIBUTOBOTO perucrtpa
74HCS595. Vmpasimsiem wmatpuued u3s 4
pas3psa0B, SKOHOMUM BbIX0 161 Arduino
BbIBOJ TaHHBIX HA CBETOIMOAHYIO MAaTPULLY
8x8

VYipaBnseM Dbe30U3JIydaTelIeM: MEHIEM
TOH, JJIUTENBHOCTD, UTPAEM MY3bIKY
N3yuenue YCHJIUTENbHBIX KauecTB
tpanzucropa MOSFET. Ha npumepe
3JIEKTPOJIBUTaTENs U3MEHSIEM 000POTHI
VYmpagsisieM pelie ¢ TOMOIIBIO TPAH3UCTOPA
doTope3ucrTop. OG6pabaTbeiBaeM
OCBENIEHHOCTh,  3aXuras HJIM  racs
CBETOAMO/IbI



https://www.tinkercad.com/

Kon
UHMKATOP
a

Nupukarop qocTuxReHUst
KOMIIETEHITNH

O1neHOYHBIC CPEACTBA

15. latunk TemnepaTypsl anaigorossiii LM335.
[Tpunnmn paboTel, mpuMep paboThI
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OIIK-1.2:

IIpumensier 3HAHUS

HayK B
WHKEHEPHOU MPaKTHKE

CCTCCTBCHHBIX

BOHpOCBI IJIg IIOATOTOBKH K 3a4€TY.

1.

3allOMHUTh BO BHEIIHEH MaMATH JaHHBIX
COZICP)KMMOE PErucTpoB OaHkKa 2. HaydaIbHBIHA
aznpec BHenrHel mamsata 5000h

Crpykrypa u AIIL
Bo3moxHOCTH pabOThI ¢ BHELLIHEN TAMATHIO IIPU

XapaKTCPUCTUKHU

nomotu koHtposuiepa DMA.

[lepenats conepxkumoe Oydepa UART B
MaMsATh  JaHHBIX  HCHOJb3ys  KOCBEHHYIO
aJipecaruio.
Pexumbl paboThI u pPETHUCTPHI
ynpasienus/craryca ALIL.

[lonyunte MaccuB u3 5 OalT mepegaHHbBIX
BHemHUM YycTtpoiictBoM uepes UART nopt u
MMOMECTUTh 3TOT MAacCHB B TaMATh JaHHBIX
UCIOJNIb3YSl KOCBEHHYIO ajpecaiuio. (CKOpOCTb
pabotet UART mpousBosbHas)

Bune! agpecanuy u KOMaH/Ibl BETBICHUS.
Hanummre mporpamMMmy OXKuZaHWs 3aMBIKAHHS
KOHTAaKTa JaT4YMKa C BbIZauer Jorudueckoil 1 Ha
BBIBOJ | mopTa 3.

OUTOBOTO

Bunelt agpecanuu  u

MPOIIECCOpPa U JIOTUIECKUE KOMAH/IbI.

KOMAaH/EI

Hanumure nporpamMmy 0XUAaHUS pa3MbIKaHUS
KOHTaKTa JaTYHKa ¢ BbLmaued jJornuyeckor (0 Ha
BbIBOJ 3 mopTa 1.

OIlK-1.3:

IIpumensier
0O0I1IenHKEHEPHbIE
3HaHUSA, B HWHXXCHEPHOHU

JACATCIIbPHOCTHU

[ToaroroBieHHble U OQOPMIICHHBIE J1abOpaTOpPHBIE

paboThI.

3ammTa mabopaTOpHBIX paboT. BrimomHeHME

nabopaTopHbix  pabora Ha  1uatgopme:
https://www.tinkercad.com/ , TEMBI
1a00paTOpHBIX PadoT:

1. Wungukarop LCD1602. [Mpunnun

MOAKIIOYEHUS, BBIBOJ] HA HETO HH(MOpMAITIT

2. I'paduueckuit unnukarop. IlonkmoueHue
mucrutest Nokia 5110

3. YmpaBnsem cepBOIPUBOIOM

4. OOpabaTbiBaeM aHHBIE oT
JHKOMCTHKA. VYnpasnenue
CEPBOIMPUBOJAMU C TTOMOIIBIO IKOWCTUKA
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5. Usydenme npuHimna paboTsl MIaroBoro 4-
(dazHoro ABUraTens

6. OO6paboTtka TAHHBIX c naTyuka
temmnepaTypbl DS18B20

7. OO6paboTKa JaHHBIX C JATYHUK BIAKHOCTH U
temnepatypsl DHT11

8. Haruuku razos. [lpuniun padoTsl, mpumep
paboThI

9. VaprpasBykoBoil matuuk paccrosinuss HC-
SR04. Ilpuamun paGoThl, MOAKIIOYCHHUE,
npuMep

10. Usyyenue mnpunHnumna padoTel 3-0CEBOTO
TUPOCKONA M aKCeJIepoMeTpa Ha Npumepe
GY-521

11. UK-poronpuémuuk u NK-nynsT.
OO6pabaTpiBaeM KOMaH/Ibl OT IyJIbTa

12. Yacet peampHOTO BpeMeHHW. llpuHimn
paboThI, MOJAKJIIOYEHHE, MIpUMEPHI
POrpaMMUPOBaHUS

13. SD-kapra. Utenue u 3anucCh JaHHBIX

14. CuutsiBatens RFID na nmpumepe RCS522.
[TpuHuun paboTsl, MOAKIIOUYEHUE

15. Pa6ota ¢ MuTeprerom Ha mpumepe Arduino
Ethernet Shield W5100

16. BecripoBoiHas CBs3b Ha OCHOBE MoTyJIst Wi-
Fi ESP8266

17. becnpoBoiHast CBsI3b Ha OCHOBE MOIYJIS
Bluetooth HC-05

18. becipoBoiHass CBsI3b Ha OCHOBE MOIYJIS
GSM/GPRS SIM900

19. GPS-naBuranus Ha ocHoBe Moy VKI16E.
[MpuHIHT pabOTHI, MOAKIIOYEHHIE, TPUMEPHI

20. Berpoennble pyHknnu si3pika Arduino

KoHTponbHble paboTbl:

Bapmuanr 1. Ilo npennoxenHoi cxeme
coOpaTh IBYXpa3psAHBIN HHIUKATOP U
HamucaTh JIJIs HeTO OMOIMOTEUHYIO
¢bynknuto s Arduino IDE , kotopast
CMOXET BBIBOJAMTH HAa 3TOT HHIUKATOP
yepe3 mwiaty Arduino UNO gwucia ot 00 10
99.




Kon

MHIMKATOD | Py npkarop mocTukeHns 0
LIEHOYHBIE CPEICTBA
a KOMIIETCHIINH P

Bapwuanrt 2. ITo npemioxeHHON GyHKIHNA
OyseBoil anreopsl pazpadboTaTh cxemy Ha
JIOTHYECKHX IJIEMEHTaX W COCTABHUTH
TaOJIHIy UCTUHHOCTH €€ paboTHI.

F = ABCDEF
+ABCDEF+ABCDEF+ABCDEF.

0) Ilopsinok nmpoBeneHUs MPOMEKYTOYHOM ATTECTANMH, TOKA3aTeJIH M KPUTECPHH
OlLleHMBAHMUS:

IIpoMexyTouHas aTTecTanys 10 JUCUUIUIMHE BKIIIOYAET TEOPETUYECKUE BOIIPOCHI,
MIO3BOJISIIOIINE OLIEHUTh YPOBEHb YCBOCHMS 00YUarOIIMMKCS 3HAHUM, U TPAKTHUECKUE 3aJIaHus,

BBIABJIAIOIIUE CTCIICHD C(I)OpMI/IpOBaHHOCTI/I YMCHI/Iﬁ 151 BJ'IaZ[eHPIﬁ, MMpOBOAUTCA B (bOpMe 3a4cTa C

OIIEHKOM B KOHIIE CEMECTpa.

Kpurepuu 3auera ¢ oeHKOM:

— Ha OIEHKY «OTJMYHO» — OOydYaloIuics TO0Ka3bIBa€T BBICOKHI YPOBEHb

c(hOpMUPOBAHHOCTH KOMITETCHIINH, T.€ CTYACHT JI0OJDKEH MTOKa3aTh BEICOKHH YPOBEHb 3HAHUH
HE TOJIBKO Ha YpPOBHE BOCHPOW3BEIACHUS W OOBICHEHHS WHPOpPMAIMH, HO U

HUHTCJUICKTYAJIbHBIC HABBIKW PCHICHUA 3ada4, HaXOXIACHUA YHUKAJIBHBIX OTBETOB K

HpO6HCMaM, OLCHKU U BBEIHCCCHUS KPUTUUCCKUX CY)K,[[CHI/II\/'I;

— Ha OICHKY «XO0poimo» -— 06yqa10m1/11>'105{ ITOKa3bIBACT CpCIIHI/Iﬁ YPOBCHb
C(bOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, T.C CTYACHT AOJIKCH IIOKAa3aTb 3HAHUWA HE TOJIBKO Ha

YPOBHE BOCIIPOU3BCACHUSA U 00BSICHEHHS I/IH(I)OpMaI_II/II/I, HO W HUHTCIUICKTYAJIbHBIC HABLIKU

peuicHu-d HpOGHeM U 3a7la4, HaXOKACHUA YHUKAJIIbHBIX OTBETOB K HpOGHeMaM;

— Ha OLEHKY «YIOBJETBOPHUTEJIbHO» — OOYyYarOIIMHCS MOKa3bIBa€T IOPOTOBBIM
yYpOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIMH, T.€ CTYAEHT JMOJDKEH IO0Ka3aTh 3HAHUS Ha

YPOBHC BOCIIPOU3BCACHUA U 00BACHEHNS I/IH(l)OpMaI_II/II/I, HWHTCJUICKTYAJIbHBIC HABBIKA

pelIeHus MPOCTHIX 3a7ay;



— Ha OLICHKY «HeY/JA0BJIETBOPUTEIbHO» — PE3yJIbTaT 00YUEHHSI HE TIOCTUTHYT, CTYJEHT
HE MOJKET MOKa3aTh 3HAHUS HAa YPOBHE BOCIPOM3BENCHHUS M OOBSICHEHHS] MHPOpPMAIINH, HE
MOJKET ITOKa3aTh UHTEJIEKTYyalIbHbIe HABBIKM PEIICHUsSI IPOCTHIX 3a/1a4.

— «He 3a4TeH0» — 00yJarouuiics 1eMOHCTpUpYyeT 3HaHus He 6osee 20% TeopeTHYecKoro
Marepuaa, JOMyCKaeT CyIIeCTBEHHbIE OIIUOKH, HE MOXKET NTOKa3aTh MHTEIJICKTyaIbHbIC
HABBIKU PELICHUS MPOCTHIX 3a/1a4.



