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1. O6mue cBeaeHus O JUCHUIUIMHE (MOTYJIE).

Kpatkas aHHOTanus AUCHUIUIMHBI (MOIYJisA) (Kak MpaBUIIO, OMHUCHIBAIOTCS
OCHOBHBIE 1I€JIM U 33]1a4U JUCHUTLTAHBI(MOIYJIs).

JlucuuiuinHa AaeT 3HaHUSI U HABBIKA MPOECKTUPOBAHUS U HATAJAKU aBTOMATHUKHU
NOpPTOBOrO 000pPYAOBaHUS Ha MpUMEpPE CIa00TOYHONW aBTOMATHUKH Ha TuaTdhopme
ApnyuHo

2. Ilnanupyemble pe3ynbTaThl 00yUeHHS 110 AUCHUIUTHHE (MOJTYJIIO).

[Tepeyerr GopMHUpPYyEeMBIX pe3ylIbTaTOB OCBOCHHSI  0Opa3oBaTEILHOM
porpamMmbl (KOMIIETEHIIUM) B pe3ysibTaTe 00yUeHHUS 10 AUCIUIUIUHE (MOIYIIIO):

OIIK-4 - Cnoco0OeH ananTupoBaThCs K U3MEHSIOLUIUMCS YCIOBUSAM CYJTOBOU
NEeATEIbHOCTH, YCTAaHABIMBAs MPUOPUTETHI ISl JOCTUKEHHUS LEIU C Y4ETOM
OrpaHUYEHMs BPEMEHU;

OIIK-5 - Cnoco0eH TmOHUMATh MNPUHUUIBL pPabdOTBl  COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJOTM M UCHOJb30BaTh MX JUIA pEHIeHUs 3aj1ad
npo(hecCUOHANBHOM e TENbHOCTH;

ITK-69 - OkcryaTanust JIEKTPUYECKOr0 U 3JIEKTPOHHOTO 000pyAOBaHUS Ha
YpOBHE YIPABJICHHUS: CHO0COOEH OCYLIECTBJISTh JKCILTyaTaLUIO
ANEKTPOOOOPYIOBaHUSA, SJIEKTPOHHOM amnmapaTypbl W CHCTEM YINPAaBICHUS Ha
OCHOBE 3HaHMW UX 0a30BON KOHPUTYpaLMK, XapaKTEPUCTUK, TPUHIIUIIOB PabOTHI U
MpaBUJ UCOJIB30BAHMS 110 HA3HAUYECHHUIO.

OOyuenue 1O JUCHUIUIMHE (MOJYJI0) TMpeArnoiaraeT, 4YTo IO €ro
pe3ynbTatam o0ydaromuiics OyaeT:

3HaTh:
PazpabaTeiBaeT ¢u3myeckue M MareMaTHYSCKHE (KOMIIBIOTEPHBIC) MOJCIH
SBJICHUN U 0OBEKTOB, OTHOCSIIUXCS K MPODUITIO ACSTEIbHOCTH
MOJICTUPOBAHUE

YMmeTh:

Bener pa3paboTKy SCKH3HBIX, TEXHUYECKUX M PA0OUYMX MPOEKTOB CIIOKHBIX
OOBEKTOB, B TOM 4YHCIE C MCIOJb30BAHUEM CHCTEM aBTOMATH3HUPOBAHHOTO
MIPOCKTUPOBAHUSA

Baanernb:

[Ipumensier WHCTpyMEHTapuil (GopMa3allui HAyYHO-TEXHUYECKUX 3ajad,
UCIIOJIB3YeT TMPHUKIAJHOE TPOrpaMMHOE oOOecredeHrue Uil MOJICIUPOBAHUS U
MIPOEKTUPOBAHUS CUCTEM U MPOLIECCOB



3. O6beM AUCIUTIIUHBI (MOITYJIs).
3.1. O0mas Tpy10eMKOCTb JUCHUIUIUHBI (MOIYJIA).

OOmrast TPyAOEMKOCTh JUCIMIUIMHBI (MOIyJsA) cocTaBiusieTr 6 3.e. (216
aKaJIeMUYECKHUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThI
oOyJarommxcss ¢ MEJaroTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peau3aiiy 00pa30BaTEIbHON MPOTPAMMBI Ha MHBIX YCIIOBUSX,
IIPU MPOBEJICHUN yUE€OHBIX 3aHITHI:

KonmuecTBo yacos
Tun y4eOHbIX 3aHSTHIT Cemectp
Bcero
Ne3 | Ne4
KonrakTHas paboTa Ipu NpoBeIeHUN YUeOHBIX 3aHATHI (BCEro): 104 | 48 56
B tom uucne:
3aHATHSA JIEKIIHOHHOTO THIIA 24 16 8
3aHATHSI CEMUHAPCKOTO THUIIA 80 32 48

3.3. O0beM AUCHMIUIMHBI (MOIYJisA) B (OpME CaMOCTOATEIbHON padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OO0ydYaromumxcs ¢
MeJaroru4ecKuMy paboTHUKaMH U (W) JUIIAMU, TIPUBJICKAEMBIMHU K peaTn3aluu
oOpa3oBaTeNpHOM  NHpOrpaMMbl Ha  HHBIX  YCJIOBMSIX, IpPU  [POBEIECHUU
MPOMEKYTOUYHOM aTrrecTanuu coctapisier 112 akagemuueckux daca (0OB).

3.4. Ilpu oOydeHun 1Mo MHIWBUIYaTbHOMY y4eOHOMY TUIaHy, B TOM YHCIIE TIPU
YCKOPEHHOM OOyYeHUHU, 00bheM TUCHUILUIUHBI (MOYJISI) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (hOpME CaMOCTOSITENIbHOM pabOoThl 00y4aronIuxcs, a Takke B Gpopme
KOHTAaKTHOW pabOThl OOyYaronuxcsi ¢ MeAarorunuecKuMu paboTHUKAMU U (WIJIH)
JUIAMH, TPUBJIEKAEMBIMH K peaiu3alii 00pa3oBaTENbHON MpOrpamMMbl Ha MHBIX
YCIIOBUSIX, ITPU MPOBEICHUHU POMEXKYTOUHOM aTTECTALIUH.

4. ConepxaHue JUCUUIUIAHBI (MOAYJIS).

4.1. 3aHsaTHs JISKIIUOHHOTO THUIIA.

/ TemaTnka JEKITMOHHBIX 3aHATHI / KPATKOE COJIEpKaHNE
n/m

1 |remnl

Hctopus naTepHeTa Beuie.
MHUKPOIPOLIECCOPbI 1 MUKPOKOHTPOJLIEPHI.
TTonxnrouenue Arduino

Cpena nporpammuposanust Arduino IDE




/o

Temaruka JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIEpIKaHUE

OCHOBHBIE OHATHA Kypca, OTINYUS 1 o011ee Mexxay Mukportporieccopom (MIT) 1 MUKPOKOHTPOIIIEPOM
(MK).

MK ApayvHo, TUTIBI U BUABIL.

ApXUTEKTypa U KIIOUYEeBbIEC MOHITHSI HHTEPHETa Belleit
JlaTunky ¥ nUTaHUE

Ilepenaya nanHbIX

[upoTHO-IMIYTBCHAST MOTYJISIIHS.

Hudposoii 1 aHATOTOBBIN CHT'HAII.

JlaTumnKy, OKOHEYHBIE TOYKH W CHCTEMBI ITUTAHHSL.
KommorenTsr st Arduino

Tunel JaTYNKOB

IIpuHuun ux nencTeus

Uctounnku nutranus

Teopus KOMMYHHKAIIMK ¥ HHPOPMAIIUH.

Teopust kommyHukauuu. Teopust undopmanuu. J(nanazons
BecnpoBonnas nepconansHas cets (WPAN).

CranaapThl 6eCIpOBOTHOM Iepeiaun TaHHBIX

WPAN u WLAN #na 6a3e [P. CereBoit 0OMeH

IIportokonsr MHTEpHETA M yHpaBICHUS TIepenaveil JaHHBIX
Cuctemsl 1 ipoToKoibl ganpHel cesa3u (I'BC).

Bluetooth

PamnoympaBnenne

DyHKIMOHAJIbHA COBMECTUMOCTh YCTPOICTB COTOBOM CBSI3U
IIpoekTsl 1 UX peanusanus

DYHKIUH, 0TKa30yCTOWINBOCTH, O€30I1aCHOCTh

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTrueckue 3aHATHS

/o

TemaTuka MPAKTUYCCKUX 3aHSATHH/ KpaTKoO€ COACPIKAHUC

113

TTonxmrouenne Arduino x ITK

Wzydenue cpensl nporpammupoBanus Arduino IDE

Cpena Apayuno, noakiatodeHue u 3anyck MK, TectoBsie npumepsl.
CrtpykTypa nporpammsbl, 361k C u Wiring, CHHTaKCHC s13bIKa, TECTOBBIE IIPUMEDPHI.
ITocnenoBarenbHBbIN MOPT.

CoOopka cxembl ¢ KoMIoOHeHTamMu Ji1st Arduino

COopka cxembl:

doTtope3ucTop

3ymmep (MOJysb 3ByKa)

Jatumnk TeMmepaTypbl

CBeToauobl U CBETOUO]I. MATPHULIbI

Ceerogunonnas LED mikana

CBeTouoIHas MaTPUIIA U CIIBUTOBBIN PETHCTP

YIpTpa3ByKOBOW AATUHK PACCTOSTHUS

WNudpakpacHbIl JATYUK PACCTOSHUS

COopka cxembl ¢ KoMIoHeHTaMu 1t Arduino

COopka CXembl:

Tpaunzucrop

DneKTpOMOTOp




/o

Temaruka MpakTUYECKUX 3aHITHI/KPATKOE COJIEPIKAHUE

CepBormpuBoa

[IIaroBsIii 1BUTATEIb

XopoBas yacth poboTa

VYupapieHue MOTOpaMu

COopxka cxeMbl ¢ KOMIIOHeHTaMu it Arduino
COopKa CXEMBI:

CHMBOITBHBIE U TpadUIECKUe TUCTIICH
PammouacToTHast HACHTUDUKAIHS
Kapra mamsta SD

Aynwo tuteep

W3ydenue ceteBoro oomMeHa
[MoxkmroueHne ApIyHHO K CETH HHTEPHET
W3ygenue bluetooth

U pagvoyIpaBiICHUA

[TogknroueHue Mo paguoKaHary
Bupeokanan 1 yaaneHHOe ylpaBieHUE
Co3naHue ner-oeKTa:

- cBeroop

- IOTMBOYHBIN aBTOMAT

Co3maHue MeT-MPOEKTOB

- poOOT Ha pagHOYTIPaBICHIH
Co3maHue MeT-IPOeKTOB

- po6OT, IBUXKYIIUICS IO TUHUN

4.3. CamocrosiTenbHas padoTa 00y4aroIuXCs.

Bun camocrositensHOM paboTh

CamMocTosATenbHOE U3YUYEHHE Pa3/iesioB TeEM BO BHEYyYeOHOe BpeMs fA3bik Wiring.
CuHTaKcHC s3bIKa, onepaTopsl (apudmMeTnueckue, J0rHuecKue, CpaBHEHMs, YHApHbIE).
SA3pik Wiring. Tumnsl jaHHBIX, TpeoOpa3zoBanue TUIOB. S3bik Wiring. dynkiuu. M3yuenue
Wutepnera Bemeil. SA3bik Processing. CunTakcuc u gyHKiuu. CaMOCTOSATENbHBIN POEKT
JUISL «YMHOTO» JOMa - BKJIFOUEHHUE CBETA IO JATYUKY IPUCYTCTBUS U OCBEIIEHHOCTH U T.II.

IToaroroBka k HpOMe)KYTO‘-IHOI\/’I aTTeCTaluu.

IToaroroBka k TCKYIIEMY KOHTPOJIIO.

5. Ilepeyenr wu3naHui, KOTOpbIE PEKOMEHJIYETCS MCIOJb30BaTh IpHU

OCBOEHUU JUCHUILUIUHBI (MOYJIA).

FJJ‘; bubnuorpadudueckoe onucanue MecTto nocryna

1 | YueGHoe noco6ue JIu I1. Apxurexrypa https://ibooks.ru/reading.php?productid=363727
uHTepHera Bemelt / I1. JIu. - Mockaa:
JMK TIlpecc, 2019. - 454 c. - ISBN 978-5-
97060-672-8 YuebHoe mocobue

2 [TpakTrueckas >HIUMKIONe AN Arduino https://new.znanium.com/catalog/product/1032268




B.A. Iletun, A.A. bunskoBckuii YueOHOE
nocobue - Mockga: JIMK Ilpecc, 2017. -
152 c. - ISBN 978-5-97060-344-4
YuebHoe mocobue

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
UH(GOPMAIIMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPBIE MOTYT HCIOJB30BaThCS MPH
OCBOCHUHU JUCHUIUIMHBI (MOIYJIA).

[Topran pa3zpadoTunkoB Arduino https://www.arduino.cc/

[TopTan pa3zpabotunkoB Processing https://processing.org/

Poccutiickuit nHpopManinonHsiil moptan no Apayuso http://arduino.ru/

Nudopmanmonnsii nopran no Apayuso http://wiki.amperka.ru/

NHdopManmoHHBIM OPTA IO 3JEKTPOHHBIM MpoekTaM http://meandr.org/

KpynHeummii noCTaBIIUK JIEKTPUYECKUX M DJIEKTPOHHBIX KOMIIOHEHTOB
http://www.electronshik.ru

Arperatop HOBOCTHBIX IT-pecypcoB KpymHEHIIMX 3IEKTPOHHBIX MOPTAJIOB
«Xabpaxabp» u «['ukTanmcy

https://sohabr.net

NudopmanmonHelii  moptasi 1o ApAyMHO W WHTEpPHET-MarasuH
http://ardunn.ru/

NudopmanmoHHslii mopTall no ApayuHo ¥ MHTepHeT-Marasul http://arduino-
kit.ru

Nudopmarnmonnsiii  moptasi 1o  ApAyWHO W UHTEPHET-MarasuH
http://iarduino.ru/

OnTUMalbHbIM MOCTABIIMK 3JEKTPOHUKU IO COOTHOIICHMIO 1I€HA/KauecTBO
http://www.robototehnika.ru

KpynHelif uHTEpHET-Mara3uH anekTpoHukH http://carduino.ru

KpynHbiif MHTEpHET-Mara3suH SJEKTPOHUKKA M POOOTOTeXHUKH http://robot-
Kit.ru

Kpynusiit unTepHET-Mara3us anektponuku http://chipster.ru

Kpynusiit uHTepHET-Mara3uH 1eKTpoHukH http://makerplus.ru

Kpynueii MHTEPHET-Mara3suH u CIIPABOYHHUK DJIEKTPOHUKU
http://www.arduino-ic.ru

MOCKOBCKHM TOCTaBIIMK DJIEKTPOHUKHU, MPEAIOYTUTEIBHBIA MO LIE€HAM
http://electromicro.ru

MOCKOBCKHM TOCTaBIIMK D3JIEKTPOHUKH, MPEANIOUYTUTEIIBHBIA 10 LIEHAM
http://amperkot.ru

MoCKOBCKMIT HHTEpHET-Mara3uH 31eKTpoHuku http://www.arduinoboss.ru

MockoBCKUI HHTEpHET-Mara3uH 3JMeKTpoHuKH http://onpad.ru



Cubupckuil HHTEpHET-Mara3uH 3JIeKTpOHUKH http://devicter.ru

MOCKOBCKHUI1 HHTEpHET-Mara3uH 3JeKTpOHUKH http://mcustore.ru

MOCKOBCKHUI HHTEPHET-Mara3uH dJIeKTPOHHUKH http://geegrow.ru

[Topran 1o IpoeKTaM ApnyuHo U MHTEPHET-Mara3uf
http://we.easyelectronics.ru/

[Toptan mo mpoektam ApayuHo http://robocraft.ru/

[Topran mo mpoektam Apayuno http://arduino-project.net/

[Toptan mo pobororexnuke http://robotday.ru/

A3k Processing. Cunrtakcuc u gynkiuu https://processing.org/

CaMOCTOATEBHBIN TMPOCKT /ISl «KYMHOTOY» JI0Ma

http://we.easyelectronics.ru/

http://robocraft.ru/

http://arduino-project.net/

http://robotday.ru/

7. llepedyeHp  JMIICH3BMOHHOTO M  CBOOOJHO  PacHpOCTPaHIEMOTO
MPOrpaMMHOr0 OOECIeUYeHUsI, B TOM YHCJIE OTEUECTBEHHOI'O IPOM3BOJICTBA,
HEO0OXOIMMOTO /I OCBOCHUS JUCIUTLIMHBI (MOIYJIs).

HanvenoBanre WH()OPMAIMOHHOW TEXHOJOTUH /TMPOTPAMMHOTO MPOIYKTa
Ha3nauenue

(6a3pl ¥ OaHKW JAHHBIX, TECTUPYIOIIME MPOTPAMMBI, MPAKTHKYM, JEJIOBBIC
urphl U T.1.) Tum npoaykra

(moyHas TUIIEH3UOHHAS BepCusl, yueOHast BepCusi, IeMOBEPCHUS U T.11.)

Microsoft Windows 7 Onepanmonnas cuctema IlonmHas OeccpodHas
JUTICH3UOHHAS BepCHUs

Microsoft Office (PowerPoint) [Iporpamma niist co3ganus, peIakTUPOBAHUS U
npocMoTpa npe3enTanuii [lomHas 6eccpounas JTUIeH3MOHHAsI BEPCUS

Arduino IDE HurterpupoBanHas cpema pa3paOOTKH, NMpeaHa3HAuYeHHas IS
MPOTPAMMHUPOBAHHS CUCTEM aBTOMATUKH M pOOOTOTEXHHUKH Ha aTdopme Arduino
CB0001HO pacmpocTpaHsemMas 6eccpouHast BepCus

Processing IDE MWHurerpupoBanHas cpeaa pa3paboTku Ha s3bike Lua
CB00601HO pacnpocTpaHsiemas 6eccpouHasi BepCcusl

8. OmnucaHue MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOIUMOM IS
OCYILIECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTHHE (MOIYIIIO).

VY4eOHast ayTuTOpHS IS MPOBEACHUS 3aHATUH JCKIIMOHHOTO U CEMHHAPCKOTO
TUIIOB, TPYNIOBBIX W HWHAWUBUAYAJIbHBIX KOHCYyIbTaui. Crenuaau3upoBaHHas
MeO€JIb.



MoOuIBHBINA KOMIUIEKT JUIsI IPE3eHTaIMi - 1 mT., B cocTaBe:

[IpoexTop EPSON EB-U05 1900x1200, skpan co croiikoit 2x2 M, HOYTOYK
ASUS Laptop X540BA AMD 2.6GHz 8Gb RAM, 256 Gb SSD

VYyeOHast ayiuTOpHst AJis MPOBEJCHUS 3aHATUHN JIEKIIMOHHOTO U CEMUHAPCKOTO
THUIIOB, JJA0OPATOPHBIX PaOOT, TPYIIIIOBBIX U WHIWBHUIYTBHBIX KOHCYJIbTAIIUN.

Crennanu3upoBaHHasi MeOEIb.

MoOWIBHBIN KOMILUIEKT JIJIs TIpe3eHTanuii B coctare: mpoektop EPSON E-350
800x600, axpan co croiikoit 2x2 M, HOyTOyk ACER Intel Celeron N3060;

12 KOMILIEKTOB MUKPOKOHTPOJIIEPOB JIMHEUKU APJIYMHO C COSAMHUTEIbHBIMU
KaOesIMu;

KoMIuiekT pa3nuyHbIX JaTYUKOB 7151 ApayuHo (65 miT);

Kommekt coenqunutenbHbix mpoBoaoB (200mT) u ckoO (100mmT);

[Munaer gyist Apayuso (12 mr);

KoMIIIEKT HCIOJTHUTENBHBIX YCTPOMCTB:

MoTop (4), penykrop Ha 2 motopa (1), maroBslif ABUraTesns (2), CepBONPUBO/T
(8), momma (2), koHTpojuiep nBuratene (4), maucriert mudposor (1) u
rpaduueckuit (5), 7-CerMEHTHBIA HMHAMKATOpP OAWMHAPHBIA (8), 7-CerMEHTHBIH
uHaukatop Ha wmatpuue x4 (5), nuHamuk (4), 3BykoBas IuiaTa-mmian  (2),
ananuzatop peuu (1), mukporeep (2), paauomonyis (1), symmep (8), ycunurenb
3ByKa (2), horto/Buneokamepa (2), Bugeo nepenatuuk (1) u BugeonpueMuuk (1) ¢
NEePeXOqHUKOM, MaHUNYyJIATOp — 3axBar (2), maccu poboTa B KomruiekTe (3),
taiimep (4), cunoBoil kitou (2), RFID cuuteiBatens (1), ceHcopHas manens (1),
pene (4), pamuomonynb (4), XBee momynb (6), mynst GamePad XBee (2),
npeoOpazoBarenu HampsokeHus (3), mxovictuk (2), ALII (1), - GSM moayns (2),
SIM 808 wmoayns (1), Ethernet momyne (2), Bluetooth momyns (3), mynsT
uHdpakpacusiii (2), SD monyns (2), Akkymynaropsi (3), 6atapeu (2), BII (3);

KommnonenTsl: noteHiuomerpsl (6), xkHonku (10), Beixmtouarenu (1), DIP
nepeximovyatenu  (3), TymoOnepsr (4), Tectep cepBompuBona (1), miara
nporotunupoBanus (7), ceroauonsl 3x 1BeToB (50), MaTpuibl CBETOIMOMAOB,
BKitouas RGB (8), mikansl cBeToanoansie (4), pazbeMbl pasubie (10), mepexogHuku
u kabemu (4), muoasl (10), KomIuIeKT compoTuBieHU 15 HOMHMHANOB (TI0 30),
TpaH3ucTOphl pasubie (15), konmeHcatopsl pasHbie (30), CTaOMIMTPOHBI pa3HbBIE
(100), kpenex pa3HbId, KPOHIITEHHBI.

Hoytoyk ACER Intel Celeron N3060 — 6 miTyk;

Paboune mecta - 6 mrT.

9. ®opma POMEKYTOUHOM ATTECTALNU:

3aueT B 3 cemecTpe.



DKk3ameH B 4 ceMecTpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHouHblE MaTepuasbl, TPUMEHSIEMbIE NPU MPOBEACHUH MPOMEKYTOUHOU
aTTeCTallH, pa3padaThIBalOTCA B COOTBETCTBHUH C JIOKAJIbHBIM HOPMATUBHBIM aKTOM
PYT (MUUT).



ABTOpBI:

TIOLICHT, JTOTICHT, K.H. Kad)eApHhI
«BomHbIe TyTH, TIOPTHI U TIOPTOBOE
o0opynoBaHue» AKaJeMuu BOJTHOTO
TpaHCIIOpTa

CorJiacoBaHo:

3aBenyromuii kadeapoit COY
1.0. 3aBeayroniero kadenpoit BIITulIO

[Ipencenarens yaeOHO-METOIUUECKOM
KOMHUCCHUH

B.B. fIxyHunkos

B.A. 3s0poB

M.A. CaxHeHKO

A.A. I'y3eHko



