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1. Ilepeyenb MJIAHMPYEeMBIX Pe3yJbTATOB O0YYeHHUs] MO JUCIHUIIHHE,
COOTHECEHHBIX € MJIAHUPYEMbIMH pe3yJIbTATAMH OCBOEHHSI 00pa30BaTeJbLHOI
nporpamMmbl 26.05.06 DkcrutyaTalius Cy/10BbIX SJHEPreTHUYECKUX YCTAHOBOK.

B PE3YIIbTATC OCBOCHHUA OUCHUIIIIMHBI O6yanOHleICH JOJDKCH OBJIaACTDH

CICAYIOMINMU PC3YJIbTaTaMU:

Kon Pe3syabTarnl ocBoenuss OITOIT Iliianupyemblie pe3yabTaThbl
KOMIIETeHIH U (conpep:kaHue KOMIETEHIHIi) OCBOEHHUS THCIHUTLINHBI
OK-1 CIOCOOHOCTBIO K TIEPEOLIEHKE 3HaTh: OCHOBHBIE

HAKOIUIEHHOTO OIbITa, aHAJIU3Y CBOUX
BO3MO>KHOCTEH, CaMOOOPa30BaHUIO U
MOCTOSIHHOMY COBEPILIEHCTBOBAHUIO B
po(heCcCHOHATLHOM, HHTEIUICKTYaTbHOM,
KYJbTYPHOH U HPABCTBEHHOMU

MHUKPOIIPOIIECCOPHBIC U
MUKPOKOHTPOJIJIEPHBIE CEMEWUCTBA,
MIPUCYTCTBYIOIIHNE HA PHIHKE
(Apynno)

VMeTn: IIOAKIIOYaTh U

JIEATEIIbHOCTH skcruryatupoBatb MIIC (Apaynno)
Brnanets: MeTonamu cOOpKu U
arperauy THIIOBBIX
koHCTpyKTOpoB MIIC (ApaynHo)
OK-9 CIIOCOOHOCTBIO K 3CTETHUECKOMY 3uarb: Buabl ¥ Tunsl MIIC u MK

Pa3BUTHIO U CAMOCOBCPIICHCTBOBAHUIO

VYMeThb: BEIOUPATh KOMIIOHEHTBI
JUISL PA3JIMYHBIX CXEM U YCTPOMCTB

Brnazners: MOMCKOM KOMIIOHEHTOB
Ha Iiomankax cetu Marepuer

OK-13 CITOCOOHOCTBIO COOMPATH U
UHTEPIPETHPOBATH C UCIIOJIE30BAHUEM
COBPEMEHHBIX HH(DOPMAITHOHHBIX
TEXHOJIOTHH JTaHHBIC, HEOOXOMUMBIC JIJISI
dbopMUPOBaHUS CYKIEHUI 11O
COOTBETCTBYIOIIUM COIHATBLHBIM,
HAyYHBIM U dTHYECKUM MpodieMaM

3HaTh. OCHOBHEIC IIPHUHIUIIBI
MMOCTPOCHUS AJITOPUTMOB

YMeTh: aHAIU3UPOBATh
TEXHUUYECKYIO0 HH(POPMAIUIO U
dbopmanii3oBaTh 3aa4N

Biagets: A3p1koM
IIPOrpaMMHUPOBAHUS IS
WHXUHUPUHTOBBIX IIPAKTUYECKUX
3a1a4

OK-16 CHOCOOHOCTBIO TOHUMATh CYIIHOCTb U
3HaYeHHEe MHPOPMAIIUU B Pa3BUTHH
COBPEMEHHOTr0 HH(OPMALIMOHHOTO
00I11eCTBa, CO3HABATh OMMACHOCTH U
yIpO3bl, BO3HUKAIOIINE B 3TOM IpOIIECCE,
coOroaTh OCHOBHBIE TPEOOBaHUS
UH(POPMALIMOHHOM 6€30MaCHOCTH, B TOM
YHCJIE 3aIIUThI TOCYAAPCTBEHHOM TAlHBI

3HaTh: MAPKETUHT PbIHKa APJIYHHO

YMeTh: BbIOUpaTh KOMIIOHEHTBI
MIIC o cooTHOUIEHHUTO 1IeHa/
KadeCTBO

BJ'IaI[eTLZ YTCHHUEM TCXHHYCCKHNX
CXEM U MCTOJaMH HUX aHaJInu3a 1
OLICHKH

OK-17 BJIaJICHUEM OCHOBHBIMH METOJIAMH,
crocobaMu U CpeacTBaMU MOJTyUYEHHUS,
XpaHeHUs, epepaboTKu HHpOpMaIuH,
YMEHHUEM HCIOIB30BaTh PECYPCHI

3HaTh: 0003HAYEHUS DIEKTPOHHBIX
CXEM COBPEMEHHOM JIEKTPOHUKH

YMeTh: 9yuTaTh U AHAJIN3UPOBATH
OJICKTPOHHBIC CXEMBI

Nurepuer BnaneTs: moMcKOM KOMIIOHEHTOB
Ha riomaakax cetu Marepuer
OK-19 yMeHuneM paboTaTh ¢ nHpopmanuen u3 3HaTh: A3BIK NPOrPAMMHPOBAHUS

Pa3IUYHBIX UCTOYHUKOB

YMeThb: COCTaBIIATh AJITOPUTMBI

BHa}IeTBI IMAPOKHUM TEXHUYCCKHUM
Kpyro3opom B cepe
AJITOPUTMHU3AIUHN DJICKTPOHUKU




Kon

Pe3syabrarnl ocBoenuss OITOIT

I[Inanupyemble pe3y/bTaThl

KOMIIeTeHIIUH (copep:kaHMe KOMIIETEHIHIT) OCBOEHUS JUCIHILJIMHBI
ITK-5 CITOCOOHOCTBIO Ha HAYYHOU OCHOBE 3HaTh: 0003HAYCHHUS JIEKTPOHHBIX
OpraHu30BaTh CBOU TPy, CXEM COBPEMEHHOM 3IEKTPOHUKHU
CaMOCTOSITENIbHO OLIEHUTh PE3YNIbTaThI YMeTh: YUTaTh U AHATU3UPOBAT
CBOCH JEATEIBHOCTH, BIIAJICTh HABBIKAMU | 5j1eKTPOHHBIC CXEMBI
CaMOCTOSITENIbHOI pabOThI, B TOM YHCIIE
B Chepe MIPOREICHHS HAYUHEIX Brnaznersb: mouckoM KOMIIOHEHTOB
HCCIIe OBAHHIA Ha Iiomaakax cetu MarepHer
[1K-23 CIIOCOOHOCTBIO U TOTOBHOCTBIO 3HaTh: OCHOBHbBIE PUHIUIIBI
pa3paboTarh MPOEKTHl OOHEKTOB MOCTPOEHHUS AJITOPUTMOB
npoheccCuoHaNBHOM JESTEILHOCTH C
y4eTOM (PU3UKO-TEXHUUIECKHUX, YMeTh: aHATU3UPOBATh
MEXaHHUKO- TEXHOJIOTMYECKHUX, TEXHUYECKYI0 HHPOPMALIUIO U
ICTETUYECKUX, DKOJTOIMUYCCKUX, dbopmai30BaTh 3aa41
SPrOHOMUYECKUX U SKOHOMUYECKUX BI1aieTh: S3bIKOM
TpeOOBaHUI B TOM YHCJIE C IPOrpaMMHPOBAHHUS VTS
HCIIOJIP3OBAHICM MH(pOPMALIHOHHBIX WH)KHHUPUHTOBBIX MPAKTHYECKUX
TEXHOJIOT U 331249
I1K-33 CHOCOOHOCTBIO BBITTOJTHSTH 3HaTh: 0003HAYECHUS HIIEKTPOHHBIX
MH(GOPMAaLMOHHBIN MOUCK U aHAIIN3 CXEeM COBPEMEHHOM 2JIEKTPOHUKH
uH(pOpMaIUU TI0 00BEKTaM YMeTh: UnTaTh U aHAJTU3UPOBATH
UCCJICTIOBAaHUM AIIEKTPOHHBIE CXEMBbI
Brnaners: monckoM KOMIIOHEHTOB
Ha TuIomaakax cetu Mutepuer
[1K-34 CITOCOOHOCTBIO OCYIIECTBIISITH 1 3HaTh: OCHOBHBIC 3aKOHBI

AQHAJIN3UPOBATh PE3YJIbTATHI
UCCIIEIOBaHUM, pa3pabaThIBaTh
IIPEJIOKEHUS 10 UX BHEJPEHUIO

QJICKTPOTCXHUKHU

YMeTh: pacCUuTbIBaTh OCHOBHBLIC
MapaMeETPhI JICKTPUICCKHUX CXEM

Brnanets: SJICKTPUYCCKUMHU
HN3MCPUTCIIBHBIMHA NHCTPYMCHTAMU

2. MecTo IMCHUIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM POrPaMMbl
Jucunmmaa «COBpEMEHHBIE SA3BIKM MPOTPAMMHUPOBAHUS B WHKUHUPHUHTE

OTHOCHUTCsA

CCTCCTBCHHOHAYYHOI'O

K 00s13aTEIbHBIM
mukiaa  (C2.B.OJ1.3).

JAUCHOUITIINHAM

Jlns

MaT€MaTHU4YCCKOI O u
OCBOCHHA  OHUCHUIIIIMHBI

oOyyJarommumcst He0OX0IMMO 00J1a/1aTh 3HAHUSIMU T10 CIAEAYIOIIUM JUCHUTIMHAM:
1. UudopmaTtuka
2. Marematnka

3. ®usuka

4. OOmas 7IeKTPOTEXHUKA U DJICKTPOHHUKA

JucuurimHa

o0ecreynBaeT OCBOECHHUE

JTUCITUTITNHAM:
1. TeopeTuyeckrie OCHOBBI EKTPOTEXHUKHU

OOk wn

DIIeKTPOOOOPYI0BAHKE CY/IOB
OCHOBBI aBTOMATUKU U TEOPUU YIIPABICHUS TEXHUUECKUMU CUCTEMaMHU
TexHOoJIOTUs TEXHUYECKOT0 00CITyKUBaHUS U PEMOHTA CYJI0B
ABTOMATU3UPOBAHHBIE CUCTEMBI yipaBieHus COY
JlnarHocTupoBaHUE CYJJOBOTO AJIEKTPOOOOPYI0BAHUS

KOMIETEHIIUN

N0 MOCIEIYIOLIUM




3. O0beM TMCHMILUITUHBI B 32a4€THBIX eIUHUIIAX U BUAbI Y4eOHbIX 3aHATHI
OO61m1ast TPyJI0EMKOCTh JUCIUIUIMHBI COCTaBIIsACT 2 3.€., /2 Jac.

dopma 00yueHust
Ounas 3aouHas
Bup y4eOHoii padoThI U3 HUX B U3 HUX B
Bcero Bcero
cemecTpe Ne cemecTpe Ne
4acoB 3 - 4yacos 3 .
OO0m1ast TpyA0€MKOCTh JUCITUTLIHHBI 72 12 12 72
KonrakTHass pabora oOyuyalommxcsi ¢ 32 32 4 4
npenoaaBaTeyieM, BCEro
B Tom unce:
Jlexnun 16 16 2 2
IIpakTyeckue 3aHsATUS
JlaGopaTopHbie pabOThI 16 16 2 2
TpenaxepHasi IOJrOTOBKa
CamocrosiTeIbHasi padoTa, Bcero 40 40 64 64
B Tom uncie:
Kypcosast pabota / mpoekt
PacueTHo-rpaduueckas pabora (3amaHue)
KouTponbHas pabora 4 4
Konnoksuym
Pedepar
Jlpyrue BUIBI CAMOCTOSITENILHON PaOOTHI 40 40 60 60
IIpomeskyTOoUHasI aTTECTAINS: 3/0 3/0 3/0 3/0
3auem ¢ oyenkoi
4. Copaep:xkaHue JUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM

(pasgenam) ¢ ykazaHMeM OTBEJICHHOI0 HA HMX KOJHYECTBA aKaJeMHYECKHX
YacoB U BUAOB YYEeOHBIX 3aHATHI

4.1. Conep:kaHue JIEKIIMOHHBIX Pa3/1eJioB (TeM) AU CIUIIIHHBI

e TpyroeMkocTs B
H; HanmenoBanue pasaeia Coaep:xanue pasgesia (TeMbl) yacax no ¢popmam
I (TeMbl) IMCHHUIJIMHBI AUCHUTINHBI o0y4eHHUs
OYHasi | 3a04Hasi
1. | Muxkpomnpoueccopsl 1 OcHoBHbIE OHATHUSA Kypca, 2 1
MUKPOKOHTPOJIJIEPHI. OTJINYUS U 00111ee MEXKITY
[Moaxmouenue Arduino Mukpornporeccopom (MII) u
MUKpOKOHTpoJuiepoM (MK).
MK ApayuHo, TUIIBI U BUABIL.
Cpena ApaynHoO, IOIKIIIOYEHHUE U
3anmyck MK, TecToBBIE IpUMEpHI.
upoTHO-UMITYJIbCHAS
MOJYJISALINS.
Cpena nmporpaMMHUpOBaHMs Crpykrypa nporpaMmsl, si3blk C 1
Arduino IDE Wiring, cuHTaKCHC S3bIKa,
TECTOBBIE IPUMEPBI.
[TocnenoBarenbHbIN TOPT.
udpoBoii u aHATOrOBBINA CUTHAJL.
2. | KommonenTs! s Arduino doTope3ucTop 2 1




HaumenoBaHue pasjaeia
(TeMbl) JUCHUILIHHBI

Conep:xanue pa3jaena (TeMbl)
AUCHHUITAHBI

TpynoeMkocTh B
yacax no ¢opmam
00y4eHust

OYHas 3a04YHas

3ymmep (MOyINb 3BYKa)
JlaTuMk TeMIepaTypsl
CBeToano/bl U CBETOIUOTHBIC
MaTpPHIIBI

Ceerognonnas LED mikana
CeroanoaHast MaTpuia u
CIBHUTOBBII PETUCTp
VYapTpa3ByKOBOM AaT4YUK
paccTosiHus
WNudpakpacHslit qaTamk
paccTosiHus

Komnonents! mts Arduino

Tpansucrop
DIEKTPOMOTOP
CepBorpuBoj
[laroBelit 1BUTaTEND
XomoBas 4acTh poboTa
YnpasiieHue MOTopaMu

Komnonents! mis Arduino

CHUMBOJIBHBIC U TPaPUICCKHE
JUCILIeU

[Ipunuumne! BeIBoAA rpaduKu HA
JCTLIee

PamnouacrorHas uaeHTUGUKAIHS
Kapra namstu SD

Aynuo neep

CereBoii 00MeH

[Tonxmrouenne ApIynHO K CETH
UHTEPHET

Bluetooth
Pannoymnpasienue

[ToxknroueHue no paguo-KaHaity
Buneokanan u ynaneHHoe
yIpaBJICHUE

Coznianue npoeKToB

- ceeTodop
- IOJIMBOYHBIN aBTOMAT

Coznianue npoeKToB

- poOOT Ha paguOyNIpaBIEHUU
- poOOT, IBMKYIIHICS 110 JINHUU

BCETI'O:

16 2




4.2. JlabopaTopHbie padoThl

Ne Homep pa3nena HaumeHoBaHue U coepkaHue TpynoemkocTh B
n/m | (TeMbl) IUCHUILIMHBI CEMHHAPCKHUX / MPAKTHYECKHUX yacax
3aHATHH OYHasi | 3204HAas
1. IMoaxmrouenue Arduino Cpena ApayuHo, MOJKIIIOUEHHUE U 2 1
k [1IK 3anyck MK, TecToBbie IpUMEPBHI.
CrtpykTypa nporpammsl, si3bik C 1
N3yuenue cpenpl Wiring, ciHTaKcHC SI3bIKa, TECTOBBIC
MIPOrPaMMHUPOBAHUS MPUMEPBI.
Arduino IDE ITocenoBaTeabHBIN MOPT.
2. | COopka cXeMbl C COopka CXeMBbI: 2 1
KOMITOHEHTaMH JIJIsI doTopesucrop
Arduino 3ymmep (MOIYIb 3ByKa)
JlaTuuk Temmeparypbl
CBETOAMOIBI U CBETOIUOT. MATPHIIBI
CeromnonHasg LED mikana
CBeToaunoiHast MaTPUIA B CIBUTOBBII
peructp
YIbTpa3ByKOBOM JaTUUK PACCTOSHUS
WudpakpacHblil 1aTYNK paCCTOSHUS
3. | COopka cXeMmsbl C COopKa CXeMBI: 2
KOMITOHEHTAMH JIs Tpanzucrop
Arduino DIIEKTPOMOTOP
CepBornpuBoj
[IlaroBsiii ABUTATEID
XopoBas 4acTh podoTa
YrpasieHre MOTOpaMHu
4. | Coopka cxeMsbl ¢ COopka cxemsbl: 2
KOMITOHCHTAMH JISI CHUMBOJIBHBIC U TPapUIECKHE TUCTUICH
Arduino PannouactoTHas naeHTUUKAINS
Kapra mamsaru SD
Aynuno mieep
5. | M3ydeHue ceTeBOro [Tonkmtouenue ApIyrHO K CETH 2
oOMeHa MHTCPHET
6. | Usyuenue bluetooth [MoaxroyeHue mo pagno-KaHamy 2
¥ PaJIMOYIIPaBJICHUS Bupneokanan u ynaneHHoe
yhpaBlIeHHe
7. | CoznaHue IpOEeKTOB C6opka npoekra: 2
- ceetoop
- IOJINBOYHBIN aBTOMAT
8. | Co3nanHue MPOEKTOB COopka mpoekTa: 2

- poOOT Ha pPaHOYIIPaBICHUH
- po0OT, ABMXKYIIMICS MO JIUHUU

BCEI'O:

16 2




5. IlepeyeHb Y4eOHO-METOAUYECKOT0 OOecledYeHHs] CaAMOCTOSTEeILHOM
padoThl 00Yy4AKOIIMXCH M0 JUCHUIJINHE
5.1. CamocTosiTesibHAs padoTa

Ne Buna camocrosiTeaLHOM HaumeHoBaHue padoThl M cOolep;KaHUE B Yacax
n/n padoThI
1. | CamocrosiTensHOE U3yUYECHHE SI3bik Wiring. CHHTaKCHC sI3bIKa, OTIEPATOPbI
paszienoB TeM BO BHEYUEOHOE (apudmernyeckue, TOTHIECKUE, CPABHEHUS,
BpeMs yHapHabie). (6 gac ounoe / 10 yac 3a04uHOE)
2. | CamocrosTeNbHOE U3YYCHUE S3pik Wiring. Tunbsl TaHHBIX, TPe0Opa30BaHUE THIIOB.
pa3zieJIoB TEM BO BHEYyUeOHOE (6 yac ounoe / 10 yac 3a04HOE)
BpeMsi
3. | CamocrosTenbHOE U3yUCHHE A3k Wiring. @yHkuum.
pa3zieJIoB TEM BO BHEYyUeOHOE (6 yac ounoe / 10 yac 3a04HOE)
BpeMsI
4. | CaMOCTOSITENIbHOE U3yYEHUE W3ydeHnue aApyrux MUKPOKOHTPOJUIEPHBIX CUCTEM.
pa3zeNioB TeM BO BHEy4eOHOE (6 gac ounoe / 10 yac 3a04HOE)
BpeMsi
5. | CamocTosITENIHOE U3yUEHHE SI3bik Processing. CuaTakcuc 1 QyHKIUH.
pas3zesioB TeM BO BHEyUYeOHOE (6 wac ounoe / 10 yac 3a04HOE)
BpeMsI
6. | CamocrosTensHOE U3yYCHHE CaMocToATeIbHBIA MPOEKT AJI «YMHOT0)» JJ0OMa
pa3aenoB TEM BO BHEY4YEeOHOE - BKJIFOYCHHE CBETA 110 JATYUKY IPUCYTCTBHS U
BpeMsi ocsereHHocty 1 T.1. (10 gac oynoe / 14 yac 3a04HOE)
5.2. YueOHO-MeTOAMYECKOE 00ecIIeYeHHe CAMOCTOATEIbHOM padoThl
Ne HaumeHoBaHnue padoThl,
BrIxoaHbIe JaHHDBIE ABTOp (BI)
n/n ee BH/
1. | S3eik Wiring. Cunrakcuc si3bika, | [IpOeKThI ¢ HCTIOIb30BAaHUEM B.A. Iletun
orepatopsl (apudmeTudecKue, KoHTpoJiepa Arduino,
JIOTHYECKUE, CPABHEHUS, http://arduino.ru/
YHapHBIE)
2. S3eik Wiring. Tumsl JaHHBIX, IIpoekTsl ¢ HCTIOJIB30BAHUEM B.A. Iletun
npeoOpa3oBaHUE THIIOB. KoHTpouiepa Arduino,
http://arduino.ru/
3. | A3k Wiring. ®yHKIHH. [TpoeKTHI ¢ NCIOJIb30BAHNEM B.A. Tletun
KoHTpoJuiepa Arduino,
http://arduino.ru/
4. | U3ydeHue apyrux MUKpOKOHTPOJLIEPHI AJIs A.M. Bonoso3os
MUKPOKOHTPOJIJIEPHBIX CUCTEM. | CHCTEM aBTOMATHKH
5. | S3wik Processing. Cunrakcuc u | https://processing.org/
byHKIIUHU
6. | CaMOCTOSITETBHBIN MPOEKT IS http://we.easyelectronics.ru/

«YMHOI'0» J1O0Ma

- BKIIFOYCHUE CBCTA IO AaTYHUKY
MPUCYTCTBUA U OCBCIICHHOCTU U
T.II.

http://robocraft.ru/
http://arduino-project.net/
http://robotday.ru/

6. @oHI OLEHOYHBIX CPEACTB /Jsi NPOBEJEHUS MPOMEKYTOYHOI
aTTecTanuu odyvaronumxcs mo gucuuminne (94 crp.) npuBeeH B 0043aTeIbHOM
MIPUJIOKEHUH K pabodei mporpamme.


http://arduino.ru/
http://arduino.ru/
http://arduino.ru/
http://znanium.com/catalog.php?item=booksearch&code=%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80%D1%8B#none
https://processing.org/
http://we.easyelectronics.ru/
http://robocraft.ru/
http://arduino-project.net/
http://robotday.ru/

7. llepeyeHb OCHOBHOW M [ONOJIHUTEJIBHON Y4eOHO# JMTepaTyphl,
He00XO0AUMOii LIS 0CBOCHUS I CHMILJIMHBI

Hazsanue

ABTOD

Bun nspnanus

MecTto u3ganus,

(yueOHUK, U3/1aTeNNbCTBO, F0J1
y4ueOHOe U3IaHUs, KOJI-BO
mocooue) CTpaHUI]

OcHOBHas JuTepaTypa

MuxkpornpoueccopHsie cucrems! | B.B. SIkyHunkoB Koncnekr -M.: MT"'ABT, 2017
yIpaBJICHUS JICKIUH - 177 c.
[IpoeKThI ¢ UCTIOIB30BAHUEM B.A. [letun YyeOHoe —CI16: BXB-
KoHTpoJuepa Arduino nmocobue [TerepOypr,

(http://znanium.com)

2014,2015 - 400 c.

JlonoJIHUTeIbHAS JTUTEpaTypa

[IpakTrueckas SHUUKIONEAUS B.A. Iletun, Vuebnoe —M.: IMK IlIpecc,
Arduino A.A. BuHAKOBCKHUI ocobue 2017 - 152 c.

MUuKpOKOHTPOJLIEPHI ISt A.M. BonoBo3os VY4eOHoe —Bomnorma: Uudpa-
CHUCTEM aBTOMAaTHUKH nmocobue Hnxenepus, 2016

(http://znanium.com)

-164 c.

8. Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUMOHHON CeTH

«I/IHTepHeT», PECKOMCHAYECMBIX IJIfl OCBOCHUA JUCHUIIIMHBI

Ne HaumenoBanue uH(OPMANMOHHOTO Cobuka Ha HEGOPMATHOHHLIH PECYPC
n/n pecypca pMat pecyp
1. | IMoprax pazpadorankos Arduino https://www.arduino.cc/

2. | Ilopran pa3paborunkos Processing https://processing.org/

3 Poccuiickuii nHGOPMAIIMOHHBIH TOPTA MO http://arduino.ru/
ApnyunHo

4. | adopmMarmoHHBINA IOPTAT 10 APIYHHO http://wiki.amperka.ru/

5 WHdopMaimoHHBIN TOPTAT 110 htt://meandr.ora/
AIIEKTPOHHBIM MPOEKTaM

6. KpynHeimuii mocTaBIuyK IeKTPUIECKUX U htto://www.electronshik.ru
AIIEKTPOHHBIX KOMIIOHEHTOB
Arperarop HOBOCTHBIX IT-pecypcoB

7. | KpYIMHEHIINX AIIEKTPOHHBIX OPTAJIOB https://sohabr.net
«Xabpaxabp» u «[ ukTaimMcy»

8. WHdopMaiMoHHBIN TOpTAN 10 ApIyHHO U hitp://ardunn.ru/
UHTEpHET-Mara3ut

9. WHdopMaiMoHHBIN TOpTAN 10 ApIyHHO U hitp://arduino-kit.ru
WHTEPHET-Mara3ut

10. WHdopMaimoHHBIN TIOpTAN 10 APIyHHO U hitp:/fiarduino.ru/
WHTEPHET-Mara3ut

11 OnTuManbHbIA TOCTABUIMK JIEKTPOHUKH T10 http://www.robototehnika.ru
COOTHOIIEHUIO IIeHa/KaueCTBO

12. | KpynHeblii HHTEepHET-Mara3uH dJeKTpoHuky | http://carduino.ru

13. KpynHblii HHTEpHET-Mara3uH JIEKTPOHUKH http://robot-kit.ru
1 pOOOTOTEXHUKHU

14. | KpynHblii HHTEpHET-Mara3uH dJIeKTpoHUKH | http://chipster.ru

15. | KpynHblii HHTepHET-Mara3uH >1ekTponuk | hitp://makerplus.ru

16. KpynHblii MHTEpHET-Mara3uH U ClipaBOYHHK hitp://www.arduino-ic.ru
AIIEKTPOHUKHU

17. | MOCKOBCKHH OCTABIIUK 3JIEKTPOHHUKH, http://electromicro.ru



http://znanium.com/
http://znanium.com/
http://znanium.com/catalog.php?item=booksearch&code=%D0%9C%D0%B8%D0%BA%D1%80%D0%BE%D0%BA%D0%BE%D0%BD%D1%82%D1%80%D0%BE%D0%BB%D0%BB%D0%B5%D1%80%D1%8B#none
https://www.arduino.cc/
https://processing.org/
http://arduino.ru/
http://wiki.amperka.ru/
http://meandr.org/
http://www.electronshik.ru/
https://habrahabr.ru/
https://geektimes.ru/
https://sohabr.net/
http://ardunn.ru/
http://arduino-kit.ru/
http://iarduino.ru/
http://www.robototehnika.ru/
http://carduino.ru/
http://robot-kit.ru/
http://chipster.ru/
http://makerplus.ru/
http://www.arduino-ic.ru/
http://electromicro.ru/

Ne
n/n

HaumenoBanne nHGOPMALUOHHOTO
pecypca

Ccblika Ha MHGOPMaINMOHHBIN pecypc

I1p G,I[HOIITI/ITCHI)HHﬁ 110 I€HaM

MoCKOBCKUI TIOCTAaBUIUK 3JIEKTPOHUKH,

18. N http://amperkot.ru
MIPEINOYTUTENbHBIN 10 LIEHAM

19, | MoCKOBCKHI HETEpHET-MArasHH http://www.arduinoboss.ru
ANEKTPOHUKHU

20. MOCKOBCKUI UHTEPHET-MAra3ud htto://onbad.ru
ANEKTPOHUKHU HHp-Fonpad.iu

21, Cubupckuil UHTEpHET-Mara3suH http://devicter.ru
ANEKTPOHUKHU

29 MocKOBCKUI UHTEpHET-Mara3uH hitp://mcustore.ru
NEKTPOHUKHU

23 MocKOBCKUI UHTEpHET-Mara3uH hitp://aeedrow.ru
EKTPOHUKHU

24. Hoprait 1o mpoexTam ApJyMHO W HHTEPHET- http://we.easyelectronics.ru/
MarasuH

25. | ITopran no npoexktam ApyHHO http://robocraft.ru/

26. | ITopran no npoexram ApJyHHO http://arduino-project.net/

27. | Ilopran mo poOOTOTEXHUKE http://robotday.ru/

9. IlepeyeHb HHMPOPMAIMOHHBIX TEXHOJIOTHMH, HCHOJb3yeMbIX NPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 MNpoHecca M0 AUCHHUILIMHE, BKJIKYAs
nepeyeHb MPOrPAMMHOr0 odecredeHusi U HWHGOPMANMOHHO-CIPABOYHBIX

CHCTEM
Haznauenue Tun npoaykra
No HanmenoBanue (6a3bl 1 OaHKM JTaHHBIX, (monHast TMUEH3NOHHAS
n /;1 MH(GOPMALIMOHHON TEXHOJIIOTUU | TECTUPYIOIIKE POTPAMMBI, Bepcus, yueOHast
/TIPOTPaMMHOTO TIPOTYKTa MPAKTHKYM, JIJIOBBIC UTPBI H | BEPCHS, IEMOBEPCHS U
T.J.) T.11.)
1. | Cpena pazpabotku Arduino IDE | Cpena pa3zpaboTku nmporpamMm v.1.8.2 free license
(s3p1x Wiring) s MK Apaynsao
2. | Cpena paszpabotku Processing Hancrpotiika s v.3.3 free license

(s3p1K Lua)

BHU3yaJIM3alluu JaHHBIX W3
cpensl Arduino IDE

10. Onucanue MarepuUaIbHO-TEXHHYECKOH 0a3bl, HE00OXOAUMON I
0CyIIeCTBJIEHHSI 00PAa30BaTEILHOI0 MPOLECca Mo AMCIUIIHHE

e HaunmeHoBanue

. /;1 CHEUHAIH3HPOBAHHBIX Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS
ayauropuii

1. | KomneioTepHas 12 (-) mepcoHaTBHBIX KOMITBIOTEPOB /st 00yJaronmxcst (JInoo

ayIUTOPHS C

MHNOAKJIIIOYCHUEM K CCTH IMPOCKTOP, 9KpaH

HOYTOYKM oOyuaromuxcs), 1 IIK npenonasarens,

WNutepuer (A.113)
Ka0eIsIMu

12 (8) KOMITJIEKTOB MUKPOKOHTPOJUIEPOB JTHHEHKH APIYHHO C

- amnepmertp (2)
- BOJIBTMETD (4)

KoMIuiekT pa3nu4HbIX JaTYUKOB Ui ApAyrHO (65 1mT):

- aTMOoc(epHBIi (TeMnepaTtypa, AaBjIeHHe, BIaXHOCTB) (3)



http://amperkot.ru/
http://www.arduinoboss.ru/
http://onpad.ru/
http://devicter.ru/
http://mcustore.ru/
http://geegrow.ru/
http://we.easyelectronics.ru/
http://robocraft.ru/
http://arduino-project.net/
http://robotday.ru/

Ne
n/n

HauMenoBanue
CHEeNHAJTU3UPOBAHHBIX
ayIMTOpHUil

Ilepeyenb 0CHOBHOTO 000pYyAOBaHHS

- puOparmu (2)

- MarHuTHOTO T1oJIst (1)

- kacaHus (1)

- KOHTaKTa (4)

- npucyrcTBus (3)

- razoananu3a (Metas, nmponan, CO, nxeiM, CO,, crupt) (4)
- JTAJIIbHOCTH YJIbTPa3BYKOBOII (8)

- TaabHOCTH MHGpaKpacHbIi (1)

- 3ByKa (2)

- OpUEHTAIUH 110 3 0CsIM M yCKopeHus (2)
- ocBeleHHOCTH (6)

- mpenaTcTBuii (4)

- ckopoctu BparieHus (3)

- TeMreparypsl (4)

- usera (2)

- “H(paKpacHOro curnaia (2)

- muHuH (4)

- BJIAKHOCTH (3)

KommuiexT coeauautensibix npoo1oB (200mr) u cxo0 (100mT)

[Hunae! nns ApaynHO Mo TeMaTukam 3aHsaTil (6 1)

KOMIUTIEKT NCTIOJTHUTENBHBIX YCTPONCTB

- MoTop (4)

- peaykTop Ha 2 motopa (1)

- IArOBBIN JBUTATEND (2)

- cepBonpuBoj (8)

- omna (2)

- KOHTpoJuiep ABurareneu (4)

- mucruiet udposoit (1) u rpadpuyeckuii (5)
- /-CerMEHTHBIN MHAUKATOP OAMHAPHBIN (8)
- 7-cerMeHTHbIN MHIMKATOp Ha MaTpule X 4 (5)
- TUHaMHUK (4)

- 3ByKOBasl raTa-min (2)

- aHanu3aTop peuu (1)

- MuUKporuieep (2)

- paauomonyisb (1)

- 3ymmep (2)

- YCUJIUTENb 3BYyKa (2)

- hoto/Bueokamepa (2)

- BuJieo nepenatyuk (1) u BuneonpueMHuk (1) ¢ mepexoJHUKOM
- MAQHUITYJIATOp — 3axBar (2)

- maccu pobota B KomrIniekTe (3)

- Taiimep (4)

- CUJIOBOM KJIt0Y (2)

- RFID cuutsiBatens (1)

- ceHcopHas naHens (1)

- pene (4)

- paguoMoyib (4)

- XBee moxyns (6)

- nynpT GamePad XBee (1)




HauMenoBanue
CHEeNHAJTU3UPOBAHHBIX IlepeyeHb 0OCHOBHOTO 000PY/10BAHMS
ayIMTOpHUil

Ne
n/n

- IpeoOpa3oBarTeay HanpsKeHus (3)
- JDKOUCTHK (2)

- ALIIT (1)

- GSM monynsb (2)

- SIM 808 momynsb (1)

- Ethernet moayss (2)

- Bluetooth moayss (3)

- MybT UHGPaKpacHBIi (2)

- SD monyns (2)

Axkymyistopsl (3) u 6atapeu (2)

3apsIHOE YCTPOUCTBO JIsl aKKyMYJITOpoB (1)

baok mutanus 220B / 12B (2)

[Tpuemuuxk (12-kaHanpHbIN pecuBep) ¢ nepexoaHukoMm K 11K u
HepeAaTyuK ¢ BUACOKaMEPO U aKKyMYJIATOPOM ISt
OpraHu3aly pajno/Bueo KaHayia (KoMruiekr) (1)

KoMnoHeHTsI:

- IOTEHLIMOMETPHI (6)

- kaomnku (10)

- BbIKJIIOuarenu (1)

- DIP nepexmrouarenu (3)

- TyMOJepslI (4)

- Tectep cepBonpuBoja (1)

- [J1aTa NpoToTUNHUpoBanus (7)

- cBeTouoabl 3X 1BeToB (50)

- MaTPHIIBI CBETOAMO10B, BKitoyasi RGB (8)
- IIKAJIBI CBETOAMOIHBIC (4)

- pazbembl pasHbie (10)

- IePEeXOAHUKH U Kabemu (4)

- nuoxsl (10)

- KOMIUIEKT conpoTuBieHui 15 Homunanos (mo 30)
- TpaH3UCTOpPHI pa3Hble (15)

- KOH/ieHcaTopsl pa3Hble (30)

- crabunuTpoHns! pasueie (100)

- KPENeXK pa3Hbli, KPOHIUTECHHBI

11. Meroauyeckue YyKa3aHusl s OOyYalIIUXCA MO OCBOCHHIO

JTUCIHUILITITUHBI

Pexomenoayuu no oceoenuio 1eKYUOHHO20 MaAmMepuad, H0020MoeKe K 1eKyuAM

HGKHI/H/I ABJIAKOTCA OCHOBHBIM BHIOM y‘-Ie6HI)IX 3aHSITHU KypcCa, B XOJ€ KOTOPBIX
MPOM3BOJIUTCS U3JIOKEHUE COBPEMEHHBIX HaYYHBIX B3IJISAZ0B M OCBELIEHHE OCHOBHBIX MPOOIeM
M3y4aeMou 001acTH 3HAaHUM.

3HAYUTENbHYI0  YacThb  TEOPETUYECKUX  3HAHUH  CTYAEHT JIOJDKEH  I0JIy4yaTh
CaMOCTOATCIIBHO M3 PEKOMCHIOBAHHBIX OCHOBHBIX W JOIIOJHHUTCIIBHBIX I/IH(I)OpMaIII/IOHHBIX
UCTOYHUKOB (yueOHMKOB, VIHTepHET-pecypcoB, 3JIEKTPOHHOH 00pa30BaTeNbHOM  Cpelbl
YHHUBEPCUTETA).

Marepuan Jiekuuii OoJibIIeld YacThIO0 M3JaraeTcs MyTeM 3JIEKTPOHHBIX MpPE3eHTAlUid U
BUJICOJICMOHCTPALIMH, W TPENOCTaBIsIeTCs OO0yJaromeMycss B JJIEKTPOHHOM BHUAE IS
MOCJEIYIONIEr0 CaMOCTOSITEIbHOIO H3yUEeHHUSI.




Bo Bpems siekuuii mpenycMOTpPEHBI WHTEpaKTUBHBIE (DOPMBI OCBOCHHUS MaTepuaya -
BOCIIPOM3BEJICHUE TPAKTUYECKUX METOJIOB, M3JIaraeéMbIX BO BpeMs jekuuu, Ha cBoux IIK ¢
noakitoueHHsIM MK ApaynHo, 11 3aKpeluleHMsT Marepualla U HEIOCPEICTBEHHOI'O
IIPOSICHEHUS BOIIPOCOB IO TEMATUKE C IIPENOAABATEIIEM.

Martepuansl JIEKIUI TakKe pPEKOMEHIYETCS HCIOJIb30BaTh IpU IOJArOTOBKE K
IIPAKTUYECKUM  3aHATHAM,  OK3aMEHY, KOHTPOJBHBIM  TECTaM, IPU  BBIIIOJHEHUU
CaMOCTOSTEJIbHBIX 3aJaHUN.

Pexomenoayuu no noozomosexke Kk npaKmu4ecKum 3aHAMUIM

JUisi MOATOTOBKHM K TNPAKTHUYECKUM 3aHATUSM HEOOXOIMMO 3apaHee O3HAKOMUTHCA IO
TEKCTY HacTosleld paboueill mporpaMMbl ¢ NEpedYHEM 3aJad, KOTOpble OyAyT pacCMOTPEHBI Ha
3aHATUU, PEKOMEHIYEMOW OCHOBHOM M JOIOJIHUTEJIBHOW JIMTEPATypOH, PEKOMEHIOBAaHHBIMHU
WNutepHer-pecypcamu. Heo6XxoauMo BBIJEIUTh OCHOBHBIE MPOOJIEMHBIE BONPOCHI, MOHATHS U
IIPOLIECCHI, UX 3aKOHOMEPHOCTH U B3aUMHbBIE CBS3H.

IIpuBercTBYeTCSI IpPOBEAECHUE JIOCTYNHBIX O3KCIIEpUMEHTOB y cebsa pgoma. Ha
IPAKTUYECKUX 3aHATHUAX HYXKHO BBIACHATH Yy IpPENOAaBaTeisi OTBETbl HA MHTEPECYIOIINE WU
3aTPyIHUTEIbHbIE BOINPOCHl, BBICKA3bIBaTh M AapryMEHTUPOBaTb CBOE MHEHHE, 0OMBasCh
SCHOCTH B IOHUMaHUM MaTepuaa.

Pexomenoayuu no opeanuzayuu camocmoamenvHoli padomol

CaMmocrosTenbHasi paboTa BKJIIOYAET HW3Y4YEHHE YUeOHOW JHUTepaTyphl, H3Y4YEHHE
uHpopMauuu B ceTH VIHTepHEeT, MOArOTOBKY K IPAaKTHYECKUM 3aHATUAM, SK3aMEHY,
BBINIOJTHEHUE IPAKTHUUYECKUX 3aJlaHUM, NU3y4YE€HUE TEOPETUUYECKOr0 MaTepuaia, BBIHECEHHOIO Ha
CaMOCTOSTENILHOE M3YUeHHUE, U3yUeHUE MPHUKIAIHOTO porpamMHoro obecreuerus IDE Arduino
u Processing.

TexHoaorun HHTCPAKTHBHOIO0 oﬁyqem/m IPpH pa3HbIX Q)opMax 3aHSATHIl B yacax (npnMep)

MeToabl u popMbI Jeknuu (dac) l::s::::z‘::; ((;I;S 1(3:23)
IT-memoowi 16/2 16/2 40/64 72
Paboma 6 komanoe (u3 2 uen) 16/2 16/2
Hccneoosamenvckuil memoo 40/64 40/64
Hmozo unmepaxmuenvix 3ansamuil 16/2 16/2 32/4

CooTBeTCTBHE KOMHeTeHHI/Iﬁ, (bopanyeMblx NNpHU H3YyYCHUH NUCHUIIJIMHBI, U BU0B

3aHATHH ¢ GOPMOI KOHTPOJIS
Ilepeyenn Buabl 3ansTuil ®opma KOHTPOJIsA
KOMIIeTeHITH I Jleknusi | Jlab.paGora CPC

OK-1 + + + VY CTHEIN OTBET Ha 3aHATHH,
JIEMOHCTpAalUsl paboThl CXEMBbI

OK-9 + + + VY CTHEIN OTBET Ha 3aHATHH,
JTEMOHCTPAIHS paOOTHI CXEMBI

OK-13 + VY CTHEIN OTBET Ha 3aHATHH,
JTEMOHCTPAIHS paOOTHI CXEMBI

OK-16,17,19 + + VY CTHEIN OTBET Ha 3aHATHH,
JTEMOHCTPAIHS paOOTHI CXEMBI

IIK-5 + + + VY CTHEIN OTBET Ha 3aHATHH,
JTEMOHCTPAIHS paOOTHI CXEMBI

I1K-23 + + VCTHBIN OTBET Ha 3aHSATHH,
JIEMOHCTpAaIHs paboThI CXEMBI

I1K-33,34 + Y CTHBIN OTBET Ha 3aHATHH,
JIEMOHCTpAaIHs paboThl CXEMBbI

K-1 + + + OTBeT npu TeKyIeM KOHTPOJIE U
Ha PK3aMcHE




Ilepeuennb Buabl 3ansituii dopMa KOHTPOJIS
KOMIIeTeHITH I Jleknusi | Jlab.paGora CPC
K-5 + + + OTBeT 1pu TEKyIIEM KOHTPOJIE U
Ha DK3aMECHE
K-8 + + + OTBeT 1pu TEKyIIEM KOHTPOJIE U
Ha DK3aMEHE

Pabouass mporpamMma IUCHUIUIMHBI COCTaBJICHA C y4eToM TpeOoBanmii DenepalibHOTO
['ocynapcTBeHHOro 00pa30BaTEIBLHOrO CTaHAApPTa BBICIIETO MPO(EeCcCHOHATBLHOTO 00pa3oBaHuUs
(®T'OC BIIO) Tperbero mnokojeHust mo crnenuaibHoctu 26.05.06 Dkcrutyaranus CyIOBBIX
SHEPreTUYEeCKUX YCTaHOBOK.

CocraBuTens: B.B. SIkyHuukoB
Pabouas mporpamMma paccMOTpeHa Ha 3acelaHuu Kadeapbl

u yrBepxaeHa Ha 2017/2018 yueOnblii roa

[Tporokois Nel0O ot «26» nrons 2017 r.

3aB. kadempoii: - B.A. 3s16poB

OekaH CM® & 7 AKyH4YMKOB B.B.



