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Conep:xanue

1. IlepeueHp MIAHUPYEMBIX PE3YJIBTATOB OOYYCHHUS MO JUCIHUILIHHE (MOIYJIIO), COOTHECCHHBIX C IUIAHUPYEMBIMH
pesynbratamu ocBoeHust OITOIT BO

2. Mecro nucuuruivael (Moayins) B ctpykrype OITOIT BO

3. O0beM AMCUMILIMHBI (MOZYJNS) B 3a4ETHHIX CSIUHULIAX C YKa3aHHEM KOJHMYeCTBAa YacoB, BBIICICHHBIX Ha
KOHTAaKTHYIO paboTy oOydJaromuxcs ¢ mpernojaBareieM (IO BHAaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSTEIBHYIO paboTy
o0yJarommxcs

4. CopepxaHue TUCHUIUIMHBI (MOIYJS), CTPYKTYPHUPOBAaHHOE MO TemaM (pasfenaM) ¢ yKa3aHHeM OTBEICHHOTO Ha
HUX KOJMYECTBA aKaJeMHYCCKIX YaCOB U BHJIOB YUEOHBIX 3aHATUH

4.1. CTpyKTypa U TeMaTHYECKHH IJIaH KOHTAKTHOM U CaMOCTOSTENBEHON paboThI 110 JUCHUILIHHE (MO/IYIIIO)

4.2. CoxeprxaHue OUCIHILTAHBI (MOTYJIS)

5. IlepeyeHb y4eOHO-METONUUECKOTO OOECTIeYeHHs ISl CaMOCTOSATEIBHON PaboThl 00yYarONMXCs MO AUCIHUIUINHE
(Momymo)

6. ®OHJI OIICHOYHBIX CPEJICTB MO TUCIUIUINHE (MOYJIIIO)

7. IlepedeHs IuTEpaTyphl, HEOOXOIUMOH TSI OCBOSHUS JUCIUTUIAHBI (MOIYIIS)

8. IlepeueHb pecypcoB MHGOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HEOOXOIUMBIX JJISI OCBOCHHS
JUCIUIUTMHBI (MOYIIS)

9. MeTtonudeckue yKa3aHusl IS 00YUaroNIMXCs IO OCBOCHHIO TUCITUIUTAHBI (MOTYJIS)

10. TTepeueHb HHPOPMAIMOHHBIX TEXHOJIOTHI, UCTIONB3YEMBIX IIPH OCYIIECTBICHUH 00pa30BaTEILHOTO MpoIiecca Mo
JUCIUIUTHHE (MOJIYJIIO), BKIIOYasi IEPEUCHb MPOrPAMMHOr0 oOecreueHns: 1 HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IIpU
HEO0OXOIUMOCTH)

11. OnucaHne MaTepUaTbHO-TEXHUYCCKOW 0a3bl, HEOOXOAMMOM ISl OCYIIECTBICHUS 00pPa30BaTEILHOTO MpPOoIecca
10 TUCIUTUIUHE (MOYJITIO)

12. CpeacTBa ajantauu MperofaBaHisl JUCIUATUINHBI (MOIYII) K TOTPEOHOCTSIM 00YJarOIINXCsl THBAJIMIOB U JIAI] C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3I0POBBS

13. Ilpunoxxenune Nel. GOHJT OLIEHOUHBIX CPEJICTB
14. TIpunoxenne Ne2. Ilepedens nuTepaTypbl, HEOOXOTUMOMN TSI OCBOSHHS JUCIUTUIMHBI (MOIYJIS)

15. Tlpumoxenune Ne3. IlepedeHr WH(POPMANMOHHBIX TEXHOJOTHH, WCIIOJNB3YEMBIX UIS OCBOCHUS IUCIHILIHHEL
(MozyJIst), BKIIFOUasl IIepeueHb NPOrpaMMHOT0 00ecTiedeH s ¥ HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



IIporpammy amcoUIUIMHBI paspabotan(a)(u) momeHt, K.H. (moumeHt) Munkun A.B. (Kadeapa marematuku u
TIPUKIIATHOW MHPOPMATHKHI)

1. IlepeyeHr mNJIAHMPYEMBIX Ppe3yJIbTATOB OOyYeHUs] MO JMCUHUILIMHE (MOJYJI0), COOTHECEHHBIX ¢
IJIAHUpPYeMBbIMU pe3yabTaTamu ocsoenust OIIOII BO

OOyuaronuiicst, OCBOUBIINI TUCHHUIUIMHY (MOIYJb), JOJDKEH 00J1a1aTh CIeIyIONIMMI KOMIICTEHIHIMHU:

HIugp Pacuiudposka
KOMIIeTeHIIHI npuodpeTaemMoii KOMIeTeHINU
YK-1 CriocoOeH OCyIIeCTBIATh MOWCK, KPUTHUCCKAN aHa W3 W CHHTE3 WHPOPMAIWH, NMPUMEHSATh CHCTCMHBIH

IIOAXO0 MJIA PEIICHUA ITOCTABJIICHHBIX 3a1a4

YK-1.1 [3Hare NpUHOWOBI MOWCKA WH(QOPMALUH, KPUTHYECKOTO aHaN3a M CHHTE3a HH()OPMAINH, METOIUKH
CHCTEMHOT0 IMOJX0/a VIS PELICHUs TOCTABICHHBIX 3a1a4

YK-1.2 YMeTh OCYyLIECTBIISITh TOMCK, KPUTUYECKUH aHaliu3 M CHHTE3 HH(GOPMAIMH, MPUMEHSATh CHCTEMHBIN
[TOIXOA IJIsL PEIICHUS TOCTABIEHHBIX 3a/1a4

YK-1.3 BianeTes HaBBIKAMH MOMCKA, KPUTUYECKOTO aHANIM3a U CHHTE3a MH(OpMAaLnK; CHOCOOHOCTBIO MPUMEHSTH,
CUCTEMHBIN IIOIXO/ U1 pELICHMsI IOCTABJICHHBIX 3334

YK-2 CriocoOeH ompeaessiTh Kpyr 3a7ad B paMKax MOCTABJICHHOH eI M BBIOHUPATh ONTUMAJIbHBIC CIIOCOOBI UX
[PEIICHHSI, UCXOIS M3 ICHCTBYIOIIUX MTPABOBBIX HOPM, HMEIOIIUXCSI PECYPCOB U OTpaHHYCHHN

VYK-2.1 [3Hatp TpeOOBaHMSA K ONPENENICHHWIO 3a7ad B PaMKax IIOCTABICHHOHM IIENH; CIIOCOOBI pEIIeHHs 3agad C
[y4€TOM JEHCTBYIONINX NTPABOBBIX HOPM, UMEIOIINXCS PECYPCOB M OTPaHUICHUN

VYK-2.2  [Ymers ompenensTe Kpyr 3ajad B paMKax ITOCTaBJICHHOW ILENH, BBIOMPATh ONTHMAJIbHBIE CIIOCOOBI HX|
[pEILICHUsI, UCXOAS U3 JEHCTBYIOIMX IIPABOBBIX HOPM, HMEIOLIUXCS PECYPCOB U OTPaHUUYCHHUH.

YK-2.3 BrajgeTh HaBbIKAMU OIpeneeHus] Kpyra 3ajad B paMKax IOCTaBJICHHOW IIeNTH, BBHIOOpA ONTHMAIbHBIX
CrI0CO00B UX pEIIeHHS, CXOS U3 NEHCTBYIOINX MPAaBOBBIX HOPM, HMEIOIINXCS PECYPCOB U OTpaHHICHUN

OIIK-2  |CrnocoOeH yvacTBOBaTh B pPa3pabOTKE OCHOBHBIX M JONOJHHUTEIBHBIX OOpa30BaTENIbHBIX MPOTPaAMM,
pa3pabaThIBaTh OT/AENbHBIE MX KOMIOHEHTHI (B TOM 4YHCIE C HCIOJIb30BaHUEM HH(POPMAIMOHHO
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH)

OIIK-2.3 |BiameTh HaBbIKAMH pPa3pabOTKH B COCTaBE KOMAaHbl OCHOBHBIX M JOMOJHHUTEIBHBIX 00Pa30BaTEIbHBIX
[porpamMm, HUX OTIC/IBHBIX KOMIIOHEHTOB (B TOM UYHCIE C HCIOJb30BaAHUEM HH()OPMAI[HOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHIA)

OO0y4atromuiicsi, OCBOUBIINNA AUCIUIUIHHY (MOIYJIB):

JlomkeH 3HaTh:

3¢ (eKTHBHBIE TEXHOJIOTMH OpPTaHM3allii KOHTPOIS M OLEHKH (OPMHUPOBAHUSA pPe3yJbTaTOB OOpa30BaHMS
00yJaromuxcs, BBISABICHNS U KOPPEKIUH TPYAHOCTEH B 00yUYEHUH ITPOTPAMMHPOBAHIIO X POOOTOTEXHHUKE;

TpeOOBaHUS K ONpEEIICHUIO Kpyra 3a/1ad B paMKaXx IOCTABJIEHHOM 1IeH; crtocoObl 3(h()eKTUBHOTO pemeHus 3a1ad
MIPOrpaMMHPOBAHHUIO U POOOTOTEXHUKE C YIETOM JICHCTBYIOMINX PAaBOBBIX HOPM, MMEIOLIMXCS PECYPCOB U OTPaHUUCHUH.

JloibKeH ymeTh:

BBIOMPATH U MIPUMEHATH YPPEKTUBHBIC TEXHOJIOTUH OPTaHN3AINN KOHTPOJIS U OLEHKH (POPMUPOBAHUS PE3yIHTATOB
00pa3oBaHUs 00y4JaIOIINXCSI, BRISBICHUS U KOPPEKINHU TPYIHOCTEH B 00YIEHHUH MPOrPaMMHUPOBAHUIO U POOOTOTEXHHKE;

OmpeneATh Kpyr 3ajad MPOTPaMMHUPOBAHMIO M POOOTOTEXHMKE 33734 B PaMKax ITOCTABJICHHOW I€NH, BBHIOHpATH
ONTUMAJIFHBIE CTIOCOOBI X PEIIEHHS, UCXOIS U3 JICHCTBYIOMNX MIPABOBBIX HOPM, HMEIOIIHUXCS PECYPCOB U OTPaHIMYCHHH.

JlomkeH BlaieTh:

3¢ (GEKTUBHBIMU TEXHOJOTHAMHU OCYIICCTBICHUS KOHTPOJSI M OLICHKH (hOPMHUPOBAHUS PE3yJIbTATOB 00pa3OBaHHUS
00yJaromuXcsi, BBIABICHHUS W KOPPEKIMH TPYyAHOCTEH B OOy4YCHHWH, BO3HUKAIONIMX IPH pPEHICHHW 3a/adu
IPOTPaMMHPOBAHHS,

HABBIKAMHU OIPEICIICHHUS Kpyra 3a1ad M0 MPOrpaMMHUPOBAHHI0O U POOOTOTEXHHKE B paMKaxX IMMOCTaBJICHHOW IICIH,
BEIOOpA ONTHMANBHBIX CIIOCOOOB WX PEUICHHS, MCXOIS W3 JACHCTBYIOIIMX INPABOBBIX HOPM, MMEIOIIHUXCS PECYpPCOB H
OrpaHUYCHUN;

HaBBIKAMH DPa3pabOTKH B COCTaBE KOMAaHABI OCHOBHBIX W JOMOJHHUTEIBHBIX 00pa30BATENBHBIX MPOTpaMM (B TOM
YHUCIIe ¢ WCTIONh30BAaHUEM IPOTPAMMHUPOBAHUS H POOOTOTEXHUKH) C YIETOM OCOOSHHOCTEH KOHKPETHOW 00pa3oBaTebHON
Cpensl M HHANBHAYAIBHBIX TOTPEOHOCTEH 00yJatonxcst



2. Mecto qucuumiunsl (MoayJsi) B crpykrype OIIOII BO

HannHas pucnummimHa (Momynb) BimodeHa B pasgen  "B1.0.08.05 ucrwmmebl  (Mongyim)"  OCHOBHOM
npodeccHoHaNbHO 0oOpazoBaTenbHON mporpamMMbel 44.03.05 "Ilemarormdueckoe oOpaszoBaHHWe (C ABYMS NPOGQUIIMH
ITOATOTOBKH) (Maremaruka u nHpopMmarTnka)" u OTHOCHUTCS K 00s13aTeTLHBIM TV CITUTIITHHAM.
OcBaunBaetcs Ha 3 Kypce B 5 cemecTpe u Ha 4 Kypce B 8 cemecTpe.

3. O0beM JHCHMIUIMHBI (MOAYJISI) B 3a4eTHBHIX €IHHHIAX C YKa3aHHEeM KOJHMYeCcTBA YacoB, BbIJEIEHHBIX HA
KOHTAKTHYI0 padoTy ofydaioumuxcsi ¢ mpemoaaBaTeseM (M0 BHIaM Y4YeOHBIX 3aHATHI) M HAa CAMOCTOSITEJbHYIO
padoTy o0y4arommxcs

OO6mas TpyJ0eMKOCTh JUCIUTIINHBI COCTaBIAET 8 3aueTHRIX(bIe) exuHuI(bl) Ha 288 gaca(oB).

KonraktHast pabora - 182 waca(oB), B ToM uucie jekuuu - 62 uvaca(oB), mpaktuueckue 3aHatus - 0 ygaca(oB),
naboparopHsie padboTsl - 120 yaca(oB), KOHTPOJIb CAMOCTOSITENILHOM paboTh! - 0 yaca(oB).

CamocrosTtenbHas padora - 70 gaca(oB).
Kontposb (3auét / s3x3amen) - 36 yaca(oB).
dopma MpoMeKyTOUHOTO KOHTPOJIS TUCLIUILIMHBL: 3a4€T B 5 ceMecTpe; 3K3aMeH B 8 cemecTpe.

4. Copep:xkanve IMCUUIIMHBI (MOAYJsA), CTPYKTYpPHPOBaHHOe MO TemaMm (pa3iejiaM) ¢ YyKa3aHUeM
OTBEJEHHOT0 HA HUX KOJMYECTBA aKaJeMUYeCKUX YaCOB U BUJOB YUeOHbIX 3aHATHI

4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AMCHUILINHE (MOAYJII0)
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Tema 1. [IporpammupoBanue Arduino, BBegenue. CTpykTypa
1. |mporpammsl, koHCTaHTHI. LldpoBOii BBOA/BBIBOI. 5 8 0 12 12
AHaJIOTOBBII BBOJI/BBIBOJI.
Tema 2. [lononHuTensHble QYHKIMH BBOJA/BbIBosia. PaboTta co
2. [BpemeneM. Maremarnueckue ¢pyHkimu. [Icepnociyyaiinbie 5 8 0 14 14
qrcia
Tewma 3. [locnenoBarenbHas nepenaya AaHHbIX. [IpepbiBaHus.
3 EEPROM. Blink 6e3 delay. 5 10 0 14 14
4 ’l_"eMa 4. Cosznanue 6ubnuoreku. Ethernet, Servo, Firmata 5 10 0 14 14
library, paota ¢ 6ubnuoTekamu.
Tema 5. L{udpoBoii BBOJ, KHOIIKA. AHAIOTOBBIH BBIBO/,
5. . . 8 6 0 14 2
Fading. AHa10roBBIH BBOJ, MOTEHIIMOMETD U OcLHiLIorpad
Tewma 6. ['eHepanus 3ByKa, Mbe30u3nydatesb. @oTope3nucTop.
Cencop Ha cBetoanone. O6menue ¢ Arduino -
6. 8 6 0 14 4
porpammupoBanue padotsl ¢ COM-moptom. [loakmodaem k
Arduino Meimky PS/2
Tema 7. AHAJIOTOBBIN JaT4uK Temrepatrypsl, LM335.
7. [[Ipotokon 1-Wire u iButton. Arduino u amynsitop iButton. 8 6 0 14 4
Arduino u Temmnepatypssli 1-Wire gatank DS18S20.
Tema 8. Arduino u npaiiBep aBurateneit L293D (IIpocroit
8. |[Morop-mwmimg). Arduino u cepBomamuaka. LCD-mucruiei Ha 8 4 0 12 4
6aze HD44780 u Arduino.
9 Tema 9. MK-gatuuk npenstcerBuii 111 Arduino Ha 6a3e 8 4 0 12 2
(dhoToTpaH3UCTOpA
Mtoro: 288 4. (13 Hux 36 4. KOHTPOJIb) 62 0 120 70




4.2 CoaepsxkaHue TUCHHUILIHHBI (MOTYJIs1)

Tema 1. IIporpammupoBanue Arduino, BBeaeHue. CTpPyKTypa nporpaMmbl, KOHCTaHTbl. Lludposoii
BBOJI/BLIBOJ. AHAJIOTOBBIii BBOJI/BLIBO/.

3HaKOMCTBO ¥ Hadaio paboTsl ¢ Arduino Uno: 0 TOM 4TO 3TO ¥ 3a4eM OHA HY>KHA; O IIOAKIIIOYCHNN K KOMITBIOTEpY U
ycTaHoBKe nporpammHoii cpensl Ha OC Windows;

3HAKOMCTBO CO CpEIOd MPOrpaMMHUPOBAHHS, CTPYKTYPO# MpPOrpaMMBbl, HCIOIb3yeMble THUIBI MEPEMEHHBIX H
HaIMcaHue MepBoi nmporpamMmel At Arduino.

onxnrouennn kHOMOK K Arduino Uno; o ToM 3auem HykeH breadboard. OOBsiCHIETCS KaK MPUMEHSICTCS ITUPOTHO-
UMITyJIbCHAs Moayisiuus (takke un3BectHas kak IIVMM wmim PWM). PaccmarpuBaercss BO3MOMKHOCTH CO31aBaTh
coOCTBeHHBIE (YHKIMUM B cpejie mporpamMmupoBaHus Arduino Ha npumepe (QyHKIUHM CTaOMIM3aLMH HEYCTOHMYMBOTO
CUTHAJA.

Hcnons3oBanue aHajgoroBsix BXxomoB Arduino. C HOMOIIBIO CXEMbl ICTUTENS HAMPsDKCHHS W (OTOpe3ucTopa
cobupaeM ¢QotoceHcop. Ha ocHoBe Hero nemaeM NPOTOTHII YCTPOMCTBa pe3epBHOro ocBemieHus. M Bo3MoKHOCTH
NpUMeHEHU HHPPAKPACHOTO TaTbHOMEpA.

Tema 2. JlonmoJiHUTe bHble (PYHKUMH BBOJa/BbiBoAa. PaGora co BpemeneM. MaremaTnuyeckue (PYHKUIMH.
IlceBaociy4aiinble yucjia

PaccMaTpuBaroTcst 6a30BbIe MOHSTUS CXeMOTEXHUKH. O TOKE M HANPSDKCHUH, O TOM KaK MPUMEHSIOTCS PE3UCTOPBI U
KaK CTPOSITCS AeNUTeNH HanpspkeHus. O CTATMBAIOIINX, NOATATUBAIOIINX U TOKOOTPAHUYEBAONIMX pe3ucTtopax. O 3aKoHe
Owma. O ceHcopax u peryysTopax HanpsbkeHus. O TMOACTPOCUHBIX PE3UCTOPAX M aHAIOTOBBIX BXoaax. M o ToM, Kak BCE 3TO
cooTHocutes ¢ Arduino.

PaccmarpuBaroTcst pomnosHuTeNnbHbIe cnenuduynbie ¢yHkiun Arduino mis padotel co BpeMeHeM unsigned long
millis(void); Be3os: time = millis();

PaccmarpuBarotes crieruduuHble MaTeMatudeckue GpyHkimun Arduino: min(X, y), max(x, y), abs(x), constrain(x, a,
b), map(value, fromLow, fromHigh, toLow, toHigh), pow(base, exponent), sq(x), sqrt(x), sin(rad), cos(rad), tan(rad).

Tema 3. IlocienoBarenbHas nepeaava aaHubix. Ilpepeisanuss. EEPROM. Blink 6e3 delay.

PaccmarpuBaercst Arduino/Arduino BCTpOEHHBIH KOHTPOJIIEP IUIs MOCIIEA0BATENbHON Mepeaadr TaHHBIX, KOTOPBIH
MOXKET HCIIOJIb30BaThCs Kak JUisi CBsizu Mexay Arduino/Arduino ycrpoiicTBamu, Tak W JUisi CBSI3U € KommbioTepoM. Ha
KOMIBIOTEPE COOTBETCTBYIOIIEE COCIAMHEHHE IMpencTaBieHo Jmbo oO0braHeiM COM-moprom (B ciydae Arduino Single-
Sided Serial Board), mu6o USB COM-nopToM, KOTOpHIA TMOSBISETCS B CHCTEME IIOCIE YCTAaHOBKH HEOOXOIMMOTO
JpaiiBepa.

3HaKOMCTBO C mpepsiBaHusMH. [IpepbiBanue (aHril. interrupt) ? CUrHaj, COOOIIAOINIA MPOIECCOPY O HACTYIICHUU
Kakoro-imbo coObiTust. [Ipr 3TOM BBINOJIHEHHWE TEKYILEH IOCIEI0BaTEeIbHOCTH KOMAaHJ IPHOCTAHABIMBACTCS, U
ynpasieHue Inepenaéres 00padoTIMKy NpephIBaHMS, KOTOPBIH BBIMONHACT PaboTy 1Mo 00paboTKe COOBITHS M BO3BpallaeT
yIpaBJiieHHE B IPEPBAHHBIN KOJI.

3unakomctBo ¢ EEPROM. EEPROM, (Electrically Erasable Programmable Read-Only Memory) snexTpudecku
ctupaemoe nepenporpammupyemoe [13Y, ICIITI3Y). [laMaTe Takoro TUMA MOXKET CTHUPATHCSA M 3aMOIHITHCS JaHHBIMU
HECKOJIBKO JECATKOB THICSAY pa3. Vcmonbs3yeTcss B TBEpAOTENbHBIX HakomuTensx. OxHol u3 pasHoBuaHocter EEPROM
seisiercst ¢uei-namsTh (Flash Memory).

[Mpumep ucnonbzosanus millis() As1st, OAHOBPEMEHHOTO, BBHITIOIHEHUS HECKOJIBKUX 3a/1a4.
Tema 4. Co3nanue 6uéanorexu. Ethernet, Servo, Firmata library, pagora ¢ 6uéanorexamu.

Ha mpumepe 6ubnmotexu 1t pabotsl ¢ PS/2-ycTpoiicTBamu orieHnBaeTcst pabora depe3 6nbnmorexy. bubmmorexa,
9TO JAONOJHHTENFHBIN KIacC, KOTOPBIH MHKAICYIHUpYeT B cebe QyHKIMH I pabOTHl C yCTPOMCTBOM, T.O. IS CO3AAHUS
6ubimoTexky HY>XKHO co3xats oauH .h ¢aitn B koTropoMm OymeT ommchIBaThCS Kiiacc/(yHKIHUN/ KOHCTAHTHI U OJUH .CPp, B
KOTOPOM BC€ 3TH (DYHKIINU PEaTn3yIOTCS.

Ethernet-mmnz, 510 momONHUTETBHAS TITATA, KOTOPAs MOAKIIOYACTCS K apIyHHO M MO3BOJISIET 3TON 3aMedaTenbHO
IUlaTe MOChUIATh W TOJIy4YaTh JaHHbIE Yepe3 JIOKaJbHYI0 CeTh W Jaxe paborath VHtepHerom. PabGora ¢ mporokosiamu
TCP/IP B mmiizie peaan3oBaHa anmnapatHo Ha Mukpocxeme W5100.

Servo library - 6ubnuorexa anst paboTel ¢ cepBoMaiiuHKaMi. CepBOMAIIIUHKA - 3TO MOTOP-PEAYKTOpP, ¢ 0OpaTHON
CBsI3bI0, OJIarofaps KOTOpOil MOXXHO TOBEPHYTH BBIXOJHOI Ball HA CTPOTO OnpeAeiéHHBIA yroi. CTaHIapTHBIC PYJIEBEIC
MaluHKy, BepTsres oT 0 1o 180 rpagycos.

Bubnmoreka Firmata peanmsyet nporokon Firmata, 4to mo3BoiisieT mpocTsiM 00pa3oM 00IIaThCs ¢ IPOrpaMMaMH Ha
komnbroTepe. [lannas Oubnuoreka Bxoaut B coctaB Arduino IDE. YnobOHa Tem, uTo mpu HE0OXOAMMOCTH HE HY)KHO
n300peTaTh BEJIOCUIIC]T U IPHUIYMBIBATH CBOW IPOTOKOJ, a YXKE UCTIOIB30BaTh TOT TOTOBBIN IPOTOKOJ.

Tema 5. IudpoBoii BBOA, KHONMKA. AHAJOroBbIii BbIBOA, Fading. AHajoroBbiii BBOA, MOTEHIIHOMETP H
ocuuuiorpag

PaccmarpuBaercs cketd Fading, xax mprmep pabotel ¢ ¢yHKImerd analogWrite, aHaIOTOBBIM BBIBOJIOM CHTHAJIA.
JleMoHCTpUpYeTCS, YTO 3HA4YCHHE, KOTOpOE MOXKHO mepenaBarh B analogWrite momkHo ObITh Mexay 0 m 255, dto



cooTBeTCTBYeT HampspkeHnto or OV mo 5V Ha Beixoge mopra. IlocTeneHHO yBenWuYWBas/yMeHbIAs TEpelaHHOE B
analogWrite 3HaueHHEe MOXHO NOOWTHCSA IUIABHOTO POCTA/TIAJICHUS HANPsDKEHHS Ha BbIXxone. [loAKIIOUMB K OJHOMY W3
PWM-nopToB apayunst (3, 5, 6, 9, 10, 11, a Ha miatax Ha 6a3ze ATmega8 Tonkko, 9, 10, 11 ) cBeToaMOn OYIET IIABHO
3aropartbcs U 3atyxaTh (fading).

PaccmatpuBaeTcsi aHAJIOTOBBIH BBOJI, C MCIOJIB30BAHUEM [IEPEMEHHOTO PE3HCTOPa, MOAKIIOYEHHBIH K aHAJIOTOBOMY
Bxony. Bmommrcs ¢dyHkmms, analogRead(), koTopas cUMTBIBaeT 3HaUe€HHE C aHAJIOTOBOTO MoOpTa. JeMoHCTpHpyercs
TIPOCTOM ocIurorpad. AHAIOTOBEIN BBO, OCIIHILIOTpad.

Tema 6. I'enepanus 3Byka, nbe3ousiayuareb. ®oropesucrop. Cencop Ha cBeroanone. Oomenune ¢ Arduino -
nporpammupoBanue padorsl ¢ COM-noptom. Ioakiaoyaem k Arduino mpimky PS/2

ITse30xepamuueckie U3mydyaTend (Mbe30U3IyUaTenan), JeKTPOaKyCTHUECKHE YCTPOHCTBA BOCIIPOU3BECHUS 3BYKA,
UCTIONB3YIOIINE ITHE30JIEKTPUUECKU (PGeKT (3PPEeKT BOHUKHOBEHHUS IOJSIPU3ALUU JHAJICKTPUKA MOJ AEeHCTBHEM
MEXaHWYECKUX HaNpsDKEHUH (NPsSMOM Ibe30dyeKTprueckuid ¢ dexr). CymecTByeT U oOpaTHBIH Ibe303JEKTPUICCKUH
3¢ deKT, BOBHUKHOBEHHE MEXaHUUECKHUX edopManuii o 1efiCTBHEM 3JIEKTPUUECKOTO MOJIS.

DoTope3ucTop, MOIyHPOBOIHUKOBBIN NMPHOOP, M3MEHSIOIINA BEIWYNHY CBOETO CONPOTHUBICHHS INPU OOIydCHUH
CBETOM.

PaCCMOTpeHO HCECTaHAAPTHOC UCIIOJIBb30BAHUEC CBCTOAHNOA.

Paccmarpusaetcs xoHconbHass POSIX C, mporpaMma, mporpamMmma MOXeT NPUHHMATh M IepefaBaTh AaHHBIE Ha
iaty Arduino.

Tema 7. AHajoroBblii JaT4yuk Temneparypbl, LM335. IIporokos 1-Wire u iButton. Arduino u 3myasrTop
iButton. Arduino u Temnepatypublii 1-Wire gatunx DS18S20.

PaccMoTpeH BapWaHT HCIIONB30BAaHMS TEpMOpe3ucTopa. PaccMoTpeHo, kak paboTaTh C aHAJOTOBBIMH AAaTYMKaMHU
TemnepaTypsl, Ha npumepe LM335. 3nakomcTBO ¢ 1-Wire u paboTa ¢ yCTpOHCTBOM, HCHOIB3YIOLIMM STOT IPOTOKOJ Ha
nmpuMepe moakIodeHns kK Arduino temmneparyproro 1-Wire matumka DS18S20. PaccmatpuBaercs Arduino m smymnsTop
iButton.

Tema 8. Arduino n apaiisep asurarteseii L293D (IIpocroii moTop-mman). Arduino u ceppomammnka. LCD-
aucmieii Ha 6aze HD44780 u Arduino.

Hcnonp3yeTcs momy sipHBIN paiBep A ynpasieHus Motopunkamu, L293D. L293D coxepxut 1Ba npaiiepa s
yIpaBJIeHHUs 3JIEKTPOIBUTATENIIMI HEOOIBIION MOIIHOCTU. VIMeeT Be maphl BXOAOB AJIS YIPABJSAIOMIUX CUTHANOB M JIBE
Iapbl BBIXOJIOB I HOAKITIOUEHHS eKTpoMoTopoB. Kpome Toro, y L293D ects 1Ba BXOoaa Ajs BKIIOUCHHS KaXIOTO U3
JIpaiiBepoB. DTH BXOJBI HCIONB3YIOTCS Ul YIPaBICHHUS CKOPOCTBIO BpAIIEHHS IEKTPOMOTOpPOB ¢ momormbio TNM
(PWM).

PaccmarpuBaeTcst MOTOP-peyKTOp, CIIOCOOHBIN MMOBOpauMBaTh BBIXOJHOW BajJ CTPOTO B 3aJjaHHOE IOJIOXKEHHE (Ha
yToJl) ¥ YAepKUBATh €TO TaM, BOIPEKH CONPOTUBIICHUSIM U BO3MYIICHUAM HEAPYKEITIO0OHON Cpeabl.

Paccmarpusaercs LCD-aucruren Ha 6a3e kontposutepa HD44780 ra npumepe WH1602B-YYK-CTK
Tema 9. UK-naTuuk npensitctBuii 1Jis1 Arduino Ha 6a3e ¢pororpanzucropa

PaccmaTpuBaeTcs aHanoroBelii ceHcop Ha (oToTpan3ucTope. Tak Kak JaTUYMK aHAJIOTOBBIN, TO €r0 BBIXOA JOJDKEH
MOJKIIIOYAThCA K aHAIOTOBBIM mopTaMm KoHTpoiutepa Arduino (ma Bxox ALl mukpokonrtposutepa). Ilo Bemmumne
aHAJIOTOBOTO CHT'HAJIa MBI CMOKEM ITPUMEPHO OIICHUBATh PACCTOSIHHE /10 MPETATCTBH (pa3syMeeTcs, aOCOMIOTHBIX BEJIMYHH
MBI MTOYYUTh HE CMOXKEM, TaK KaK YPOBEHb CHUTHaNa OyJeT MEHSThCS B 3aBUCHMOCTH OT 00BekTa). IIpocteiimias cxema,
ato mapa u3 MK-ceeroanona u pororpansucTopa.

5. IlepeueHb Y4eOHO-METOAUYECKOro oGecmeyeHUs] [JIsi CAMOCTOSTEIbLHOH padoThl 00y4YaOLIUXCH IO
JUCHUILIHHE (MOAYJII0)

CaMocrosiTenbHas pa0oTa OOYYAIOUIMXCS BBIMONHSIETCS IO 3aJaHUI0 M IPH METOJUYECKOM PYKOBOJICTBE
mperonaBaTens, HO 0Oe3 ero HemocpeAcTBeHHOro yyactus. CamocrosTenbHas paboTa MmompasleisieTcs Ha
CaMOCTOSITENbHYIO pa0OTy Ha ayIMTOPHBIX 3aHATHSIX M Ha BHEAYJUTOPHYIO CAaMOCTOSTENIbHYIO padoTy. CaMmocTosTenbHas
paboTa oOyuaromuxcs BKIIOYAeT KaK MOJHOCTHIO CAMOCTOSITETIHHOE OCBOCHHE OTAETBHBIX TE€M (pa3fesioB) AMCIUILINHEI,
Tak W MpopabOTKy TeM (paslenoB), OCBAUBAEMBIX BO BpeMsl ayAUTOpHOW paboThl. Bo BpeMsi caMOCTOSATENEHON paboThI
oOydJaromuecss YUTAlOT W KOHCIEKTHPYIOT Y4eOHYI0, HAYYHYIO M CIPaBOYHYIO JINTEPATYpPY, BBITIOJNHIIOT 3alaHus,
HampaBJICHHbIE Ha 3aKperieHue 3HaHWW M OTPabOTKY YMEHHH W HaBBIKOB, TOTOBSATCS K TEKyIIEMY M IPOMEXYTOUYHOMY
KOHTPOJTIO TIO AUCIIUILIIHE.

OpraHu3anus caMOCTOATENbHONU PaboThl 00YJAIOIIUXCS PETIIAMEHTHPYETCS HOpPMAaTUBHBIMH JIOKyMEHTaMH, y4eOHO-
METOIMYECKON JINTepaTypol U NEKTPOHHBIMH 00pa30BaTEIHBIMH PECYpCaMu, BKITFOTAs:

[opsinok opraHM3alii M OCYILECTBJIEHHsS 00pa30BaTENIbHOM AEATEIBHOCTH 10 00pa3oBaTENbHBIM IPOrpaMMamM
BhICIIEro oOpa3oBaHWsl — MporpaMmaM OakajaBpuara, IporpaMMaM CIELHAINTETa, IporpaMMaM MarucTpaTrypbl
(YyTBep KIEHHBIH IpHKa3oM MUHHCTEpCTBa HayKH M Bbicuiero obOpaszoBanus Poccuiickoit denepanun ot 6 anpens 2021
roja No 245)



VYeraB  ¢enepanbHOro  TOCYJAapCTBEHHOIO  aBTOHOMHOTO — oOpas3oBarenbHOro  yupexkneHus  "Kazanckuit
(ITpuBoKCKHIA) henepanbHBI YHUBEPCUTET"

[IpaBuna BHYTPEHHErO pacHopsaka (eaepalbHOro TOCYJapCTBEHHOTO aBTOHOMHOTO — 00pa30BaTEelbHOIO
YUpeXACHUS BEICIIEro podeccnoHasHoro oopasoBanus "Kazanckuii (ITpuBomkckuit) GenepanbHblid yHUBEPCUTET"

JlokansHble HOpMaTHBHBIE akThl Kazanckoro (IIpuBosmkckoro) ¢enepaisHOr0 yHUBEpCUTETA

6. ®oH/1 OLIEHOYHBIX CPEICTB MO JUCHHUILINHE (MOIYJIIO)

@OHA OLEHOYHBIX CPENCTB IO AWCHUIUINHE (MOIYII0) BKIIIOYAET OICHOYHBIC MaTepHalbl, HANPaBICHHBIC Ha
MIPOBEPKY OCBOCHHSI KOMITETCHIIMH, B TOM YHCIIC 3HAHUH, YyMEHHH W HaBHIKOB. DOHJ OIIEHOYHBIX CPEACTB BKIIFOYACT
OIICHOYHBIE CPENICTBA TEKYIIETO KOHTPOIIS M OIIEHOYHBIE CPEICTBA MMPOMEKYTOTHOM aTTECTAIlHH.

B ¢oHze 011eHOYHBIX CPEACTB CONEPKUTCS Clienyrolias HH)OpMaIsL:

- COOTBETCTBUE KOMIICTEHIIMH IIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 1O TUCLUILIHHE (MOAYJIIO);
- KpUTEpUH OLICHUBaHUS CHOPMUPOBAHHOCTH KOMIICTCHIIHH;

- MeXaHu3M (OPMHUPOBAHUS OLEHKHU 110 TUCLUILIHHE (MOAYJIIO);

- OMMCAHUE TOPSIKA IPUMEHEHHS U IIPOLIEAYPHI OLICHUBAHUS IS KaXKI0TO OLICHOYHOT'O CPEACTBA;
- KpUTEPUH OLICHUBAHMS JJIsl K&XKI0T0 OIIEHOYHOTO CPEJICTBA;

- COIep)KaHWE OIICHOYHBIX CpPEICTB, BKIIOYas TPeOOBaHWS, NpPEABABISACMBIC K JICHCTBHAM OOYYaroOIIXcCs,
JIEMOHCTPUPYEMBIM pe3yJIbTaTaM, 3a1aHHsl pa3IMYHbIX TUIIOB.

®DOHJT OIIEHOYHBIX CPEJICTB MO TUCIUILTHHE HaxoauTcs B [IprmoskeHny 1 k mporpaMMe TUCIMILTAHBI (MOIYIIIO).

7. Ilepeyennb auTepaTypbl, HEOOXOAMMOI 1JIs1 OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

OcBoeHHE TUCHUILIMHBL (MOIYJIs) TpenroniaraeT u3ydeHue yueOHOW surepaTypbl. JluTeparypa MoxkeT OBITH
JIOCTYIHA 00YYarOIMMCS B OJTHOM U3 JIByX BapHAaHTOB (JINOO B 00OMX M3 HHX):

- B DJJICKTPOHHOM BHJC - HYCPE3 DJICKTPOHHBIC OMONMOTEYHbIE CHCTEMbI HAa OCHOBAHUU 3aKIIOYEHHBIX KDY
JA0OTOBOPOB € HpaBOO6J’IaZ[aT€J'I$IMI/I;

- B Ie4aTHOM Buje - B Hayunoit 6ubnmorexe EnaOyxckoro macturyta KOVY. Obywaroniecs noiay4anT yaeOHYO
IuTepaTypy Ha aOOHEMEHTE M0 YHMTAaTeJbCKUM OMeTaM B COOTBETCTBHM C IpaBWIAMM I0Jb30BaHMs HaydHoi
ONOIMOTEKOMH.

OJNeKTpOHHBIC U3/IaHUS AOCTYIHBI JUCTAHIIMOHHO M3 JIFOOOW TOYKU NPH BBEACHUH 00yUYarOIINMCS CBOETO JIOTHHA U
mapoJyii OT JMYHOro KaOuHeTa B cucTeMe "ODJIeKTpOHHBIN yHHBepcHTeT'. IIpHM HCHONIB30BAaHWMHM TEYATHBIX H3JaHUN
OubnuoTeuHpli (GOHI JOJKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmuisipa Ha KaxIoro
o0yyJaromierocst U3 4ucia JIL, 0JJHOBPEMEHHO OCBaWBAIOIINX JAHHYIO AUCLUILUINHY.

[epeyens yueOHOM aUTEPATYPBI, HEOOXOIUMOM TSI OCBOCHHS TUCIUIUTMHBI (MOYJIsl), Haxoautces B [Ipuioxenuu 2
K paboueil mporpamme IUCHUILIMHBL OH TOMJIEKHUT OOHOBJICHHIO TNPH HM3MEHEHHH YCIOBHH JoroopoB KOV ¢
[IpaBoOOJIAAATENIMI AJIEKTPOHHBIX H3JaHWH W TpPH H3MEHEHMH KOMIUIEKTOBaHUS ¢oHnoB HayuHoit OuGimorexn
Enabyxckoro uactutyTa KOV

8. Ilepeyenb pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKALMOHHOW ceTu 'UHTepHer'", He0OXO0AUMBIX AJs
OCBOEHHS IMCUMIIMHBI (MOAYJI51)

Bbubnuoteka o podoToTexuuke - http://roboticslib.ru/books/

HayuHo-nonynsipHblid moptan 3aHuMaTenbHast podoToTexHuka - http://edurobots.ru/category/uroki/

Caiit kommanun « AMmnepkay - http://www.amperka.ru

9. MeToauyeckue yKa3zaHus 1JIs1 00y4AI0MMUXCsl M0 0CBOEHUIO THCIUIITHHBI (MOIYJIsT)

Bupn pador MeToauyeckue peKoMeHAaluu

JICKIIN U HpI/I N3Yy4YCHUHN JUCHUITIINHBI CHayaja HCOGXOJII/IMO 110 Ka)KllOﬁ TEME JICKIIU U
IpoOYNUTATDH PEKOMEHIOBAHHYIO JIMTEPATYypy n COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX
MOJIOKCHHUM, TEPMHUHOB, CBEJICHUM, TpeOyronux 3aIIOMUHAHUSA " SIBJISTFOLIIAX CSI
OCHOBOIIOJIATAIOMIMMHA B 3TOM TeMe Ui  OCBOGHHS NOCIeAyIommx TeMm  Kypca. s
pacumpeHns 3HaHUA 1o JUCTIATUTAHE pEKOMEHAYeTCS HCTIOJTB30BaTh
WnuTepHeT-pecypcsl;  HPOBOAWTH  TOMCKM B pa3iM4YHBIX  CHCTEMax W HCIIOJIB30BATh

MaTepHUalbl CAiTOB, PEKOMEHIOBAHHBIX MPETIOAaBATEIICM.
naboparopusie | [Tpu MTOJITOTOBKE K 1a00PaTOPHBIM 3AHIATHIM HE00X0TMMO 3apaHee HA3YYIUTh



http://roboticslib.ru/books/
http://edurobots.ru/category/uroki/
http://www.amperka.ru/

Buj pa6or MeToauyeckne peKoMeHIauu

paboTsI METOIMYECKHE  pEeKOMEHJalMM 1o ero mpoBeneHuto. OOpaTHTh  BHMMaHuWe Ha  LElb
paboThl, Ha OCHOBHBIE BONPOCHl JUIS MOATOTOBKM K paboTe, Ha COAEpKaHUE TEMBI
pabGotel.  JlaboparopHOe  3aHATHE  NPOXOAMT B  BUAE  Juaiora, pas3dopa  OCHOBHBIX
BONPOCOB  TeMbl. Takke JlabopaTopHOE 3aHATHE MOXET IPOXOAWTH B  BHJAE  II0Kasza
TIpe3eHTaIHH, JEMOHCTPATUBHOTO Mmarepuana (B YaCTHOCTH TUIAKaToB, cnaiinos),
KOTOpBIE ~ CONpPOBOXIAIOTCS ~ Oecemoil  mpemonaBaresisi  co  cryAeHTamu.  CTyAeHT — MOXeT
cmaBate  JabopaTopHyro paboTy B BHAE HamucaHdhs pedepaTa, TOATOTOBKH  CIAMIIOB,
Ope3eHTaMii M [ociepyromeil  3amuTel  ero, Ju00  MOXET  Hamucath  KOHCHEKT B
TeTpaid, OTBETHMB Ha BONPOCHI N0 3agaHHOW Teme. OTBeTHI HAa  BONPOCH  MOXKHO
CONPOBOXIATh  PHCYHKaMH, CXeMaMH M TJ.  C  IIPHUBJICYCHHEM  JIONOJHHTEIBHOMN
JUTEPATYPBI, KOTOPYIO CIIEyeT YKa3arh.

camocTosi- | OOy4aromuiicss ~ CaMOCTOSTENFHO — ONpEeAesieT  PeXWM  CBOEH  CaMOCTOATENbHOW  paboThHI
TenbHas pabota| M Mepy  Tpyla,  3aTpauyMBacMoOro  Ha  OBJIQJCHHE  3HAHMAMH M YMCHHSAMH IO
JMCUUIUIMHE,  BBINOJNHSCT  BHEAyIUTOPHYHO  paboTy 1O  HHIMBUAyalbHOMY  IUIaHy, B
3aBHCHMOCTH OT COOCTBEHHOW MOATOTOBKH, OO/KETa BpPEMEHH M JPYIHX  YCJIOBHIL.
ExxenHeBHO — OOyYalOIIWCS  JODKEH  YHENATh  BBHINOJHCHUIO — CAaMOCTOSTENBHOH  paboThl B
cpeHeM HE MeHee 3 4acoB. IIpu BBITIOJTHEHUH CaMOCTOSITEILHOM paboThI
oOyyaromuiics uMeeT MpaBo  oOpamaTrbcs K  NpenojaBaTeNio 32  KOHCYJbTalMeil ¢
LCJIbIO YTOYHCHUA 3a/laHUA, (bOpMI)I KOHTPOJIA BBIITOJIHEHHOTO 3aJaHU .

3a4eT 3adeT HaIleNeH Ha KOMIUIEKCHYIO TIPOBEPKY OCBOCHHUS AUCITUILTMHEL. 3a4eT MPOBOIUTCS B YCTHOHN HITH
MUCBMEHHOU (hopMe 1Mo OHIeTaM, B KOTOPBIX COJICPKATCS BOPOCHI (3aaHus) IO BCEM TeMaM Kypca.
OO0yuaromemycst 1a€tcst BpeMs Ha HOAroToBKY. OLieHHBaeTCs BllaJIecHHE MaTepHaIoM, €r0 CHCTEMHOE
OCBOCHHE, CIIOCOOHOCTh IIPUMEHSITh HY>KHbIC 3HAHMSI, HABBIKM M YMEHUS IIPH aHAJIN3€ MTPOOIEMHBIX
CUTYallU{ U PEUICHUU NIPAKTUYECKUX 3aJaHUM.

3K3aMEH Jndg  KOHTposIL  yYCBOEHMS  JAaHHOM  JUCLUMIUIMHBL IPEIYCMOTPEH  3K3aMEH, Ha  KOTOpOM
CTyJeHTaM HEeoO0XOIMMO OTBETUTh Ha BOMPOCHI 3K3aMEHAI[MOHHBIX OwmineroB. Ilpm orBete Ha
9K3aMEHE HEOOXOAMMO: MpOoAyMaTb M  YETKO M3JI0OXKHTh MaTepuall; JaTb  ONpe/esieHHe
OCHOBHBIX  IOHATHI; JaTh KpaTKOe€ ONHCaHWE SABJICHWH; TpuBecTH npumepbl. OTBer
cleqyeT WUTIOCTPUPOBATh CXeMaMH, PUCYHKaMH U TpadukaMu.

10. TlepeyeHb WH(pOPMAUMOHHBLIX TEXHOJOTHil, MCHOJIb3yeMBbIX NPH OCYHIECTBJEHHH 00pa30BaTEJIbHOIO
npouecca mo AUCHUIVIMHe (MOAYJI0), BKJIKOYASl MNepeyeHb NPOrPaAaMMHOr0 odecreyeHUs] U HHEPOPMAIMOHHBIX
CIPABOYHBIX cHCTeM (MPH HEOOXOAUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIOIB3YEMBIX IPH OCYIIECTBICHHH OOpa30BaTEILHOTO IpoIecca Mo
JUCLUITIMHE (MOMYJII0), BKIIOYAs IepedeHb MPOTrpaMMHOr0 oOecrieueHHss ¥ MH()OPMAaIMOHHBIX CIIPAaBOYHBIX CHCTEM,
npencrasieH B [punoxxenun 3 k pabodeit mporpamMme JUCHUTUINHBL (MOAYJIA).

11. Onucanue MaTepUAJbLHO-TEXHMYECKOil 0a3bl, HeOOXOAMMOWN /IJsl OCylIecTBJeHHs] 00pa30BaTeIbHOIO
npoiecca no AMCHUNINHE (MOYJII0)

VYuebHas aymuropus Ne60 (423600, Pecnybnuka Tarapcran, r. EmaOyra, yn. Kasanckas, n. 89) anst npoeneHus
3aHATUH JIEKIMOHHOTO THIA, 3aHATHUA CEMHHAPCKOrO TUIMA, IPYNIOBBIX M WHAMBUAYAIbHBIX KOHCYJIbTALlUH, TEKYIIEro
KOHTpOJISI M MPOMEXYTOYHOH aTTeCTALMH,IIOMEIIEHHE Il CaMOCTOsATeIbHOW paboThl. [lnomane 73,4 kB.M. Kommiekr
Mmebenn (rmocanouHbix Mect) 29 mr. KoMruiekT mebenu (mocagodHblX MecT) aist mpernofasatens 1 mr. KomnbroTtepHbIit
knacc: Kommeroteps! intel core i5 15 mr. Monurtopsr ViewSonic 22d 15 mwr. Ilpoekrop EPSON EB-535W 1 mr.
WntepaxtusHasg nocka IQBoard DVT TNO82 1 mr. Tpubyna 1 mr. Konanmmonep 1 mr. Hactennsie mon xu 6 mt. [lkad
JIByXCTBOpUaThIil ¢ monkamu | mT. Be6-kamepa 1 mr. Beixon B IHTEpHET, BHYTPHUBY30BCKast KOMIBIOTEPHAS CETh, TOCTYII
B DJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHy0 cpeny. Habop yueOHO-HATTSIHBIX MTOCOOHMI: KOMIUIEKT Mpe3eHTAIMA
B AJIGKTPOHHOM (opMaTe 1o IpernogaBaeMon JUCIUATIINHE 3-5 MIT.

12. CpeZICTBa aJjanTanvu npenojaBanvus JUCHUINIHHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HHBAJINJI0B H JIMI C
OrpaHUYCHHBIMHA BO3MOKHOCTHAMM 3/I0POBbSA

Ipu HEOOXOAUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSIOTCS CIAEAYIOIIME METOAbl W TEXHOJIOTHH,
00JIeryaroniye BOCIPHUITHE WHPOPMALUU O0YYAONMMHKCS WHBAIMAAMU W JIAIAMH C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSL:

- CO3J1aHue TEKCTOBOM BEpcuu JII000r0 HETEKCTOBOI'O KOHTEHTA JJ1  €ro  BO3MOXXHOI'O npeo6pa3OBaHI/1$1 B
AJIBTCPHATUBHBIC (bOpMI)I, y}_'LO6HI>Ie JJIA pas3iInyHbIX HOHL30BaTeJ’[eﬁ;

- CO3JaHMEe KOHTEHTA, KOTOPHIH MOXKHO TPEACTaBUTH B PA3NMYHBIX BUAAX 0€3 MOTEpH MAHHBIX WIH CTPYKTYPEHI,



MPEeSyCMOTPETh BO3MOXKHOCTh MACIITAaOMPOBAaHUS TeKCTa W M300pakeHHWH Oe3 IMOoTepH KadecTBa, MPELyCMOTPETh
JIOCTYTIHOCTH YIIPABJIICHUS KOHTEHTOM C KIIaBHATYyPHI;

- CO3/1aHHME BO3MOKHOCTEH [UT 00yJaloMNXCsl BOCIPHHNMATE OIHY U Ty ’k€ HH()OPMAIUIO U3 PA3HBIX HCTOYHUKOB -
HalmpuMmep, TaK, YTOOBI JIMIA C HApYMICHUWSIMH ClIyXa MOJydand WHPOpManuio BU3YalbHO, C HApyLICHUSIMH 3pEHUS -
ayJUanbHO;

- [OPUMCHCHHUC TMPOrpaMMHBIX CPEIACTB, O6eCHe‘-II/IBaIOHII/IX BO3MOXXHOCTb OCBOCHHUA HaBBIKOB H yMeHI/Iﬁ,
(bOpMI/IpyeMI)IX ﬂHCHHHHHHOﬁ, 3a CUér AJIBTCPHATUBHBIX CHOCO6OB, B TOM YHCJIC BUPTYAJIbHBIX na6opaTop1/H‘/’1 u
CUMYJIAUOHHBIX TeXHOHOFHﬁ;

- TpPUMEHEHWE JUCTAHIMOHHBIX O00pa30BaTENIbHBIX TEXHOJNOTHH JUIsd Iepefadyn WH(opManuy, OpraHu3aluu
pa3nuuHbIX (OpM MHTEPAaKTHBHOW KOHTAaKTHOH paboThl 0Oyvaromierocsi ¢ NpernojaBaTeleM, B TOM 4YHCIE BEOWHApOB,
KOTOPBIE MOTYT OBITh HCIOJB30BaHBI Ul MPOBEACHUS BUPTYAJIbHBIX JEKIMH C BO3MOXKHOCTBIO B3aUMOJEHUCTBUS BCEX
YYaCTHHKOB JUCTAaHIMOHHOTO OOY4YE€HHS, TPOBEJICHNSI CEMUHAPOB, BBHICTYIUICHHS C JOKJIQJAMH W 3alUThl BHIOJHEHHBIX
paboT, NpoBeeHHUs TPEHUHTOB, OPraHU3aIMN KOJJIEKTUBHON paboThl;

- IPUMCHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENBHBIX TEXHOJOTWH I oOpraHu3anud  (OopM TEKyIIETo |
IIPOMEKYTOUHOTO KOHTPOJIS;

- VBEJHWYEHHWE MPOJOJLKUTENFHOCTH CHAud  OOYYalOIMMCS WHBAINAOM WM JIAIIOM C OTPaHWYEHHBIMH
BO3MOYHOCTSIMH 37I0POBBSI (POPM MPOMEKYTOUHOM aTTECTAIMH 110 OTHOMIEHHIO K YCTAHOBICHHOM MPOIOIKATEIEHOCTH HX
ClIaum:

- MPOMOJDKUTENLHOCTH CAadyM 3auéTa WM dK3aMeHa, POBOJAMMOTO B MHCHMEHHOH (opme, - He Gonee deM Ha 90
MUHYT;

- TPOJOIDKUTEIHHOCTH TOATOTOBKH OOYYAIOIIEroCs K OTBETY Ha 3a4éTe WM SK3aMEHE, MPOBOJMMOM B YCTHOM
¢dopme, - He Oonee yem Ha 20 MUHYT;

- IPOJOJDKUTETHHOCTH BBICTYIIICHUST 00YYArOIIETOCs MIPH 3aIlIUTe KYPCOBOM PabOTHI - He Ooee ueM Ha 15 MHUHYT.

IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsME PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO
44.03.05 "Tlemarorndyeckoe obOpa3oBaHue (C OABYMS MPO(WIAMH MOATOTOBKH)" M MPO(UIIO MOATOTOBKU "MaremaTtnka u
nHdopmaruka".
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1. CooTBeTCTBHE KOMIIETEHUNH IVIAHUPYEMbIM Pe3yJibTaTaM 00y4YeHHs 10 IUCHUIJINHE

(MoayJ0)
Kox u  HammeHoBanme | MHAMKATOPBI aocTH:keHns1 | OLeHOYHbIe CPeACTBA TeKYyIero KOHTPOJIs U
KOMIIeTeHI[UH KOMIIeTeHI U s JAHHOI | MPOMEKYTOYHOM aTTeCTAIUH
JUCHMILTHHBI
YK-1 CnocobGen (3Hate 3¢ ¢exTuBHble  TexHOJOTHMH | TeKymmii KOHTPOJIb:
OCYIIECTBIIATh MIOUCK, | OpraHM3allid KOHTpoJii W oueHku | JlabopaTopHbie pabGoTHI IO TEMaM
KpUTHUECKMH  aHanmu3 W | GopMupoBaHus pesyiabraroB | Tema 1. [IporpammupoBanue Arduino.
CHHTE3 nHdopmanuy, | oOpazoBaHus oOyuvaromuxcsi, | Beeaenue. CTpykTypa nporpaMMsbl, KOHCTaHTHI.
NIPUMEHSTh CUCTEMHBIN | BBIABIICHHS M KOppeKIHu TpyaHocTer | L{udpposoii BBO/BEIBOA. AHATIOTOBEIH
MOAX0[ UL pemieHust | B 00y4EHHHM IPOTrPaMMHPOBAHUIO M | BBOJ/BBIBOJ.

IIOCTABJICHHBIX 3aJ1a4

poboToTexHHKe

YMeTb  BBIOMpaTh M HPUMCHATH
3¢ dexTHBHBIE TEXHOJIOTUH
OpraHu3anu KOHTPOJA W OLCHKU
(dhopMupoBaHuUs pe3ynbTaToOB
o0pazoBaHus o0ydJaromuxcs,

BBISBJICHUSI U KOPPEKIMH TPYAHOCTEH
B OOy4YeHHHM NpPOTPAaMMHUPOBAHUIO U
poboToTexHHKe

Brnanets 3¢ heKTHBHBIMU
TEXHOJIOTHSMH OCYLICCTBICHHS
KOHTPOJII M OLECHKH (hopMHUpOBaHHUS
Ppe3yJIbTAaTOB o0pa3oBaHUs
o0yuJaromuxcs, BBISIBIICHUS u

KOPpEKIMH TpyAHOCTel B 00yueHMH,
BO3HUKAIOIIKMX IIPU PELICHUU 3ajad
IPOrPaMMUPOBAHUS

Tewma 2. JlonomHUTETBHBIC (YHKITIH
BBO/Ia/BEIBOJIa. PaboTa co BpemeHeMm.
Marematrueckue ¢pyaknun. [IceBnocmyyaiinpie
qHcia

Tema 3. [locinenoBartenpHas epefadya JaHHBIX.
IMpepriBanus. EEPROM. Blink 6e3 delay.
Tema 4. Co3nanue 6ubnuoreku. Ethernet,
Servo, Firmata library. Pa6ora ¢
6ubnuorexkamu.

Tema 5. LludpoBoii BBOJ - KHOTIKA.
Amnanorossiii BeBOJ - Fading.

Kontpomipras paboTa mo Temam

Tema 6. AHaJIOTOBBIM BBOJ - TOTEHLIMOMETP U
ocumiiorpag.

Tema 7. I'eHepaniys 3ByKa - Ib€30U3IIy4aTeb.
®doropesuctop. CeHcop Ha CBETOIHOE.
O61enne ¢ Arduino - mporpaMMHpOBaHHE
pabotel ¢ COM-nioptom. [Toakmouaem
Arduino meimiky PS/2

I[IpomexyTouHas aTrecTanms:
3auem, Dxzamen

VYK-2. CriocobeH onpenensaTs
Kpyr 3aJad B  paMmKax
MOCTaBJICHHOM LEeIH "
BEIOMpATH ONTHMAaJIbHBIC
CII0COOBI HX pelieHus,
HCXOAs M3  JIEMCTBYHOLIUX
MIPaBOBBIX HOPM, UMEIOUTUXCS
peCypcoB U OrpaHUYEeHU I

3HaTh TPEeOOBaHUS K ONPEACICHUIO
Kpyra 3a7a4y B paMKax ITOCTABJICHHON
oeNnd;  CHocoOBl AP QPEKTHBHOTO
penreHns 3a/1a4 MPOrpaMMHPOBAHHIO

n  poOOTOTEXHHKE C  y4eToM
JEHCTBYIOIIUX  [PaBOBBIX  HOPM,
UMEIOUINXCS pecypcoB u
OTrpaHUYeHU

YMerp omnpeaenaTs  Kpyr —3ajad
IIPOrpaMMHPOBAHUIO u
poOOTOTEXHMKE 3aJady B  paMKax
MIOCTaBJICHHOM  IlenH,  BHIOMpaTh

ONTUMAaJIbHBIE CIIOCOOBI UX peuieHusd,
ucxonasas us HCﬁCTBymmHX IMPaBOBbIX

HOpM, HMEIOUIMXCS PEecypcoB U
OTpaHUYEHUN

Bnagets HaBBIKAMH  OTIPENENEHUS
Kpyra 3a1a4 Mo MporpaMMHPOBAHHIO
H  poOOTOTEXHWKE B  paMKax
TTOCTABJICHHOM eI, BBIOOpA

OINITHUMAJIBHBIX CIIOCOOOB X PELICHHS,
UCXOAd U3 JEHCTBYIOIIMX IPaBOBBIX
HOpM, HMEIOUIUXCS PEecypcoB U
OTpaHUYEHHUH

Tekymuii KOHTPOJIb:

JlabopaTopHBIE PabOTHI IO TEMaM

Tema 1. [IporpammupoBanue Arduino.
Beenenne. CTpykTypa mporpaMMBbl, KOHCTaHTHL.
Hudporoii BBOJ/BEIBOA. AHATIOTOBEIH
BBOJ1/BBIBO/I.

Tema 2. [lononHuTENbHBIE GYHKIHN
BBOJIa/BBIBOJIA. PaboTa co BpemeHeM.
Marematnueckue ¢pyHkiuu. [IceBnocmydaiHbie
qrciaa

Tema 3. IlocnenoBaTenbHas nepenavya JaHHBIX.
[MpepriBanuss. EEPROM. Blink 6e3 delay.

Tema 4. Cosnanue 6ubnuorexu. Ethernet,
Servo, Firmata library. Pa6ota ¢
OoubnHoTeKaMu.

Tema 5. LludpoBoii BBOA - KHOTIKA.
Amnajiorosslii BeiBoJ - Fading.

Kontpomipnas paboTa mo Temam

Tewma 1. I[TporpammupoBanue Arduino.
Beenenne. CTpykTypa mporpaMMBbl, KOHCTaHTHL.
udposoit BBOJ/BEIBOA. AHATIOTOBBIH
BBO/I/BBIBO/I.

Tema 2. JlononHUTENBHBIE QYHKIMN
BBOJIa/BbIBOjIa. PaboTa co BpeMeHeM.
Maremarnyeckue pynkunu. IlceBnocmyyaiinplie
qucIa

Tewma 3. TlocnenoBaTenbHas nepenadya JaHHBIX.




[MpepeiBanus. EEPROM. Blink 6e3 delay.
Tema 4. Co3znanue 6ubnuorexu. Ethernet,
Servo, Firmata library. Pa6ora ¢
OubnHoTeKaMHU.

Tema 5. LludpoBoii BBOA - KHOTIKA.
AmnanoroBsiii BeIBoJ - Fading.

IIpomexyTouHasi aTrecTanms:
Bayem, Dxzamen

OIIK-2 Cnocoben
y4acTBOBaTh B pa3paboTKe
OCHOBHBIX U
JIOTIOJTHUTEIBHBIX
00pazoBaTeNbHBIX IPOTPaMM,
pa3pabaThIBaTh OTIENIBHbBIE UX
KOMIIOHEHTHI (B TOM YHCIIE C
HCTIONIb30BaHUEM
HHPOPMALNOHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHHA)

Brnanets HaBbIKaMu pa3pabOTKH B
COCTaBe KOMAaH bl OCHOBHBIX U
JIOTIOJTHUTEIBHBIX 00pa30BaTEIbHBIX
nporpamm (B TOM YHUCIIE C
HCTIOJIB30BaHUEM MTPOTPAMMHUPOBAHHUS
U pOOOTOTEXHHUKH) C YIETOM
0COOEHHOCTEH KOHKPETHOMH
00pa3oBaTeNbHOM Cpe/ibl U
WHIUBHIYAIBHBIX TTOTPEOHOCTEH
oOyJarormuxcs

Tekymuil KOHTPOJIb:

JlabopaTopHsle paboTHI IO TeMaM

Tema 8. AHAJIOTOBBIH JaTUYUK TEMIIEPATYPEHI -
LM335. IIpotokoun 1-Wire u iButton. Arduino u
smyIsiTop iButton. Arduino u TremnepaTypHbIi
1-Wire natunk DS18S20.

Tema 9. Arduino u npaiiBep nBurateneir L293D

(ITpocroii MOTOP-IIIHJIN). Arduino u
ceppomamuHka. LCD-mmcrure#t  Ha  Gase
HD44780 u Arduino

KontponbHas pabora 1mo temam

Tema 8. AHaJIOTOBBIN JaTYUK TEMIIEPATYPHI -
LM335. IIpotokoi 1-Wire u iButton. Arduino u
amyIsiTop iButton. Arduino u TemnepaTypHbIi
1-Wire natunk DS18S20.

Tema 9. Arduino u npaiiBep aurateneit L293D

(ITpocroii MOTOP-IIMIIN). Arduino u
cepBomamuika. LCD-mucruteii  Ha  Gase
HD44780 1 Arduino

I[IpomexyTounas aTrecTaums:
3auem, Dxzamen

2. Kpurepuu oueHuBanus c(pOpMHUPOBAHHOCTH KOMIIeTeHIM I

Kommne 3aurteHo He 3auyTeHo
TeHH | Boicokmid ypoBeHb | Cpeanuii ypoBenb | Huskuii ypoBenb | Huxe MOpoOroBoro
A (OTJIMYHO) (xopomo) (Y10BJIETBOPUTEIBHO) YPOBHS
(86-100 6a10B) (71-85 6a10B) (56-70 6a1;10B) (Hey10BJIETBOPUTEJIHHO)
(0-55 6aasi0B)

VK-1 | 3naet 3¢ dexTuBHBIC 3naet 3¢ pexkruBHBIC 3Haet 3¢ pexkruBHBIC He 3naer 3¢ pexruBHBIC
TEXHOJIOTUH TEXHOJIOTHH OPTaHM3allMy | TEXHOJIOTHH TEXHOJIOTUH OpPTaHHU3aI|N
OpTaHM3aIH KOHTPOJIS KOHTPOJISI M OLICHKH OpTaHM3aIN KOHTPOJIS KOHTPOJISI M OLIEHKH
U OLIEHKH (dopmupoBaHus U OLEHKHU (opMupoBaHus
(hopmupoBaHus pe3ysbTaToB 00pa3oBaHus | (OPMUPOBAHUSA pe3ysbTaToB 00pa30BaHM
pe3yIbTaToOB oOydJaromuxcs, I0IMyCKaeT | pe3yIbTaToB 00y4aromuxcst, BIABICHHS
00pa3oBaHUA HE3HAYNTENbHBIE OMOKK | 0Opa3oBaHuUs 1 KOPPEKINHU TPYIHOCTEH
oOygarommxcs, B BBISIBIICHHH ¥ KOPPEKIIUN | 00ydJaromuxcs, B 00yueHHHn
BBISIBIICHHSI ¥ KOPPEKIIUK | TPYIHOCTEH B 00yIEeHUHU JIOITyCKAeT THITNYHBIC MIPOTPaMMHUPOBAHHIO U
TPYAHOCTEH B OOY4EHUN | TMPOTPAMMHUPOBAHUIO U OIMOKHY B BBIBIICHHH M | POOOTOTEXHUKE

MIPOrPaMMHPOBAHUIO U poboToTexHHKe KOPPEKLMH TPYJHOCTEN
POOOTOTEXHUKE B 00y4eHHH

NPOrpaMMHPOBAHHIO

poOOTOTEXHUKE
VMeer BHIOUPATh U YMeer BbIOHPATh U YMeer BbIOHPATh U He ymeer BbIOUpaTh 1
NPUMEHSTh OpUMEHATh YQ(HEKTUBHBIE | TIPUMEHSTH OpUMeHATh 3Q(HeKTUBHBIC
3¢ dexTrBHBIC TEXHOJIOTHH OpraHu3alui | 3¢ (EeKTHBHBIC TEXHOJIOTUH OpraHU3alH1
TEXHOJIOTUH KOHTPOJISL ¥ OLICHKH TEXHOJIOTUH KOHTDOJISL M OLICHKH

OpTraHM3aIlHA KOHTPOIISA
1 OIICHKH

(hopmupoBaHHs
pE3yJIBbTaTOB 00pa30BaHUs

OpTaHU3aIH KOHTPOJISL
1 OLICHKH

(dhopMupoBaHHS
Pe3ynbTaToOB 00pa30BaAHUS

hopmupoBaHUs 00y4JarOInXCsl, BRIBICHUS | (DOPMUPOBAHUS 00yJaroIMXxcsi, BHISBICHUS
pe3yJbTaToB U KOPPEKLUHU TPYIHOCTEH | pe3ysbTaToB 1 KOPPEKLUH TPYJHOCTEH
obpazoBaHus B 00yUCHHH o0OpazoBaHUs B 00y4YeHHH




oOyyJarormuxcs, IIPOrPaMMHPOBAHUIO U o0yyarormmxcs, POrpaMMHPOBAHUIO U
BBISIBJICHUSI U KOPPEKIUH | pOOOTOTEXHHKE JIOIyCKaeT PoOOTOTEXHUKE
TpyZIHOCTEH B 00y4eHHH HE3HAYHUTEIIbHbIC
POTrPaMMUPOBAHUIO U OLIMOKH B BBISIBICHUU H
POOOTOTEXHUKE KOPPEKLUH TPYJHOCTEH

B 00y4YeHHU

MPOrPaMMHPOBAHHIO 1

poOOTOTEXHUKE
Brnaneer a¢pdexruBapiMu | Braneer s dexTuBHBIMU Bnaneer a¢¢dexruBpiMu | He Bmageer
TEXHOJIOTHUSIMU TEXHOJIOTUSIMU TEXHOJIOTHSIMH 3 HeKTUBHBIMU
OCYIIIECTBIICHUS OCYILIECTBIICHUSI KOHTPOJIL | OCYIIECTBICHHS TEXHOJIOTUSIMU
KOHTPOJIS. M OLICHKH U OLICHKU (POPMUPOBAHMS | KOHTPOJIS U OLCHKH OCYIIECTBIICHUS] KOHTPOJIS
(hopmupoBanus pe3ynpTaToB 00pa3oBaHusA | (GOPMHPOBAHUIL 1 OICHKH (DOPMUPOBAHHS
pe3yJbTaToB 00y4aloIuXCs, BBISIBJICHUS | PE3YJIbTATOB pe3ynbTaToB 00pa3oBaHUs
o0pazoBaHus U KOPPEKLUH TPy THOCTEH | oOpa3oBaHus o0yy4aromuxcsi, BbISBICHUS
oOyuaromuxcs, B 00y4eHHH, o0yyarormmxcs, U KOPPEKLUHU TPYIHOCTEN

BBISIBIICHUS U KOPPEKLIUU
TpyAHOCTEH B 00y4eHUH,
BO3HHUKAIOIUX MIPU
peLIeHnH 33124
pOrpaMMHUPOBAHUS

BO3HHUKAIOIIHX MIPU
peLIeHUN 1 33134
MIPOrpaMMHPOBAHUS

BBISIBJICHUS U KOPPEKLIUH
TpyIHOCTEH B 00y4eHHH,
BO3HHUKAIOLIUX MPU
peLIeHny 3a1a4
pOrpaMMHPOBAHHS

B 00y4eHHH,
BO3HHUKAIOIIUX [TPH
pelIeHnH 331249
OpPOrpaMMHPOBAHUS

VK-2

3HaeT TpeOOBaHUA K
OTIPEZIETICHUIO KPyTa
3a7a4 B paMKax
MIOCTaBJICHHOM ey,
crocoObI 3G PeKTHBHOTO
penieHus 3agay
MIPOTPaMMHUPOBAHHIO U
POOOTOTEXHUKE C
YYETOM JI€UCTBYIOIIMNX
MPABOBBIX HOPM,
MMEIOIINXCS] PECYPCOB H
OorpaHUyeHui

3HaeT TpeOOBaHUS K
OIIPEAEIICHHIO KpyTa 3a/1a4
110 MH(OPMATHKE;
CTHI0COOBI 2P PEKTHBHOTO
peleHus 3ajad4 1o
MIPOrpaMMHPOBAHUIO U
POOOTOTEXHHUKE C YHETOM
JIEHCTBYIOIIUX IIPAaBOBBIX
HOPM, UMEIOLIHXCS
PECypCcoB U OTpaHUYECHUH,
JIOITyCKast
HE3HAYHUTENIbHBIC OITHOKH
IIPY OTBETE Ha BOIPOC N
pEILIeHNH OCTABICHHOMH
3a7a4n

3HaeT TpeOOBaHMSA K
OTIPEEIICHUIO KpyTa
3aj7a4 1o MH(YOPMATHKE;
CHOCOOBI AP PEKTUBHOTO
peleHus 3a1a4 1o
NpOrPaMMHUPOBAHHIO U
pOOOTOTEXHUKE C
Y4ETOM JEHUCTBYIOIIUX
HPaBOBBIX HOPM,
UMEIOIINXCS PECYPCOB U
OTpaHWYEHHH, TOITyCKas
THUIUYHBIE OIIUOKH TIpH
OTBETE Ha BONPOC HIIH
pELIeHNH OCTABICHHOMH
3aJa4n

He 3naer TpeboBanus k
OTIpEeNICIICHUIO KpyTa 3a1a4
B PaMKax ITOCTaBICHHOM
LIEJIN; CITOCOOBI

3¢ GEKTUBHOTO PEIICHUS
3a71a4 IPOrpaMMHUPOBAHHIO
1 poOOTOTEXHHUKE C
YYETOM JIEUCTBYIOIINX
MIPABOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB U
OrpaHUyYEHUI

YMeer onpenensits KpyT
3aa4 1o
MIPOTPaMMHUPOBAHHIO U
pPOOOTOTEXHUKE B
paMKax MocTaBJIEHHOM
IIeJIN, BEIOUPATh
ONTUMAJILHBIE CITOCOOBI
UX PELIeHUs, UCXOAs U3
JIEHCTBYIOIUX MPAaBOBBIX
HOPM, UMEIOIUXCS
pecypcoB U
OrpaHUYEHUN

YMeer onpenensits Kpyr
3a1a4d 1o
HIPOTPaMMHUPOBAHHIO U
POOOTOTEXHUKE B paMKax
MOCTaBJICHHOM IIEJTH,
BI)I6I/IpaTB OIITUMAJIbHBIC
CIIOCOOBI X pelleHNS,
HCXOAd U3 ASHCTBYIOLINX
MIPaBOBBIX HOPM,
HMEIOIIUXCS PECYPCOB U
OTpaHUYEHUM, AOMycKas
HE3HAYHUTENIbHbIE OLTHOKH
IIPU OTBETE HA BOIPOC UIIH
pEllIeHNH TOCTaBICHHOMN
3a1aun

YMeer onpeaensite Kpyr
3a/1a4 1o
MPOrPaMMHUPOBAHUIO U
poOOTOTEXHHKE B
paMKax MOCTaBJICHHOU
LeJIH, BHIOUpaTh
ONTUMAJIbHBIE CTIOCOOBI
UX pELIeHUs, UCXOS U3
JENCTBYIOIIUX MPABOBBIX
HOPM, UMEIOLINXCS
pecypcoB u
OTrpaHHYEHUl, JoImycKas
TUIIHYHBIC OMIAOKY MPH
OTBETE Ha BOTIPOC MU
pelIeHUN TOCTaBICHHOM
3a1aun

He ymeer onpenensts
KpYT 33134 1o
MPOrpaMMHUPOBAHHIO U
pOOOTOTEXHUKE B paMKax
MOCTaBJICHHOH 1IN,
BI)I6I/IpaTI) OIITUMAJIbHBIC
crocoOBl UX PeLIeHus,
UCXOJISl N3 JIeHCTBYIOMNX
MIPABOBBIX HOPM,
HMEIOIINXCSl PECYPCOB U
OTpaHUYEHUM

Bnaneer HaBpIkamMu
OTIpe/IeICHUsI Kpyra
3aj]a4 1o
MPOTPAaMMHUPOBAHHIO U
pOOOTOTEXHUKE B
paMKax TOCTaBICHHOM
eI, BbIOOpa
ONTUMAJIBHBIX CLIOCOOOB
UX PELICHUS, HCXOS U3
JIEHCTBYIOIINX MIPABOBBIX
HOPM, HMEIOIINXCS

Bnaneer HaBbikamu
OIIpe/ieIIeH s Kpyra 3a1a4
110 MPOrpaMMHUPOBAHHIO U
poOOTOTEXHHKE B paMKax
TIOCTABJICHHOH LieIy,
BBIOOPA ONTHMAJIBHBIX
CII0CO0O0B MX PEIICHHS,
UCXOJsl U3 ICHCTBYIOMINX
IIPaBOBBIX HOPM,
HMMEIOIINXCS PECypCOB U
OTpaHUYEHUH, AOMyCKas

Bnaneer HaBbikamu
OTIpEe/IeIICHUsI KpyTra
3aj1a4 1o
MIPOrPaMMHPOBAHHIO U
poOOTOTEXHHKE B
paMKax MOCTaBJICHHOMN
Lies, BeIOOpa
ONTUMAIIBHBIX CIIOCOOOB
UX PCLICHHUS, UCXOJIS U3
JEHCTBYIOIINX MPAaBOBBIX
HOPM, HMEIOIIHXCS

He Bianeer HaBbIkamu
orpeJiesIeHusl Kpyra 3a/1a4
10 IPOrPAMMHUPOBAHUIO U
pOOOTOTEXHUKE B paMKax
MIOCTABJICHHOH Liey,
BBIOOPA ONTUMAIILHBIX
CHOCO0OB HX pELICHHS,
UCXOJSl U3 JIeHCTBYIOMINX
IIPABOBBIX HOPM,
HMEIOIINXCS PECYPCOB U
OrpaHUYCHUN




pecypcoB u
OrpaHUYEHUN

HE3HAYHUTEIIbHBIC OLTHOKI
IIPU PELICHUU
MIOCTaBJICHHBIX 3a]a4

pecypcoB u
OTpaHUYEHHIA, IOy CKas
THIUYHBIE OIMUOKU MPH
PELICHUH MOCTABIEHHBIX
3a71a4

OIIK-2 | Bnaneet HaBBIKaMU
pa3paboTKu B cOCTaBe
KOMaH/IbI OCHOBHBIX H
JIOTIOTHUTENBHBIX
00pa3oBaTeNBHBIX
mporpaMM (B TOM dHCIIe
C HCIIOJIb30BAHUEM
pOTPaMMHPOBAHUS U
POOOTOTEXHUKH) C
y4eToM 0coOeHHOCTEN

KOHKPETHOH

noTpeOHOCTEH
oOyJaromuxcs

00pa3oBaTeIbHOM Cpeibl
U UHAUBUAYAJIbHBIX

Brnaneer HaBbIKaMH
pa3paboTKu B cocTaBe
KOMaH/Ibl OCHOBHBIX 1
JOTIOJTHUTENBHBIX
00pa3oBaTeIBHBIX
MIPOrpamM ¢
HCTIONI30BAaHNEM
HHPOPMALNOHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHH C y4eTOM
ocobeHHOCTEH
NMPUMECHCHUA amnmnapaTHbIX
CPE/ICTB KOMITbIOTEPA B
KOHKPETHOU
o0pa3oBaTeIbHOMN cpere,
JOITyCKast
HECYIIECTBECHHBIC
3aTpyIHEHUS

Brnaneer HaBbIKaMH
pa3paboTKy B cocTaBe
KOMaH[II OCHOBHBIX 1
JOTIOTHUTETBHBIX
00pa3oBaTeIBHBIX
IIpOTpamMm ¢
HCTIOJIb30BaHUEM
OCHOBHBIX
nH}popMannOHHO-
KOMMYHUKAI[HOHHBIX
TEXHOJIOTHH C y4eTOM
ocobeHHOCTeH
NPUMEHEHUS
anmnapaTHbIX CPEACTB,
JIOITyCKast TUITMIHEIC
OIMOKH

He Brnaneet HaBbIKaMu
pa3paboTKu B cocTaBe
KOMaHZbl OCHOBHBIX U
JOTIOJTHATEIBHBIX
00pa30BaTENFHBIX
mporpaMm (B TOM YHUCIIE C
UCIIONB30BaHUEM
POrPaMMHPOBAHHS U
POOOTOTEXHUKH) C yYETOM
ocobeHHOCTEH
KOHKPETHOU
00pazoBaTesbHO cpebl 1
WHAWBUIYaJIbHBIX
moTpeOHOCTEH
oOyJaromuxcs

3. Pacnipenesienne oneHoK 3a (pOpMbI TEKYIIEr0 KOHTPOJISI H MPOMEKYTOYHYIO ATTECTAIMIO

5 cemectp:
Tekymuil KOHTPOJIb:

JlabopaTopHBIE pabOTHI IO TEMaM

Tema 1. [IporpammupoBanue Arduino. Beenenne. CtpykTypa mporpamMmel, KOHCTaHTHL. [{rndypoBoit BBOA/BEIBOSI.

AHaJIOTOBBIN BBOJI/BBIBOJI.

Tewma 2. lonoxHUTENRHBIE QYHKIIMN BBOAa/BEIBOA. PaboTa co BpemeneM. MaTtematnueckue GpyHkmwm. [IceBmocayyaiinbie

quciia

Tema 3. TlocemoBarensHas nepenada nansbix. [pepoBanus. EEPROM. Blink 6e3 delay.
Tema 4. Co3nanue 6ubnaunorexu. Ethernet, Servo, Firmata library. PaGora ¢ GuGiauorexkamu.
MakcumanbHoe koiudecTBo 6auioB o bPC - 30.
Konrtposbnas pabora Tema 1. [IporpammupoBanue Arduino. Beenenune. CTpykTypa nporpammbl, KoHCTaHTbI. [{udhpoBoit
BBOJI/BBIBOJ]. AHAJIOrOBBII BBOJ/BBIBO/I.
Tewma 2. lononHUTENRHBIE QYHKIIMN BBOAA/BEIBOA. PabGoTa co BpemeneM. MaTtematnueckue GpyHkmwm. [IceBmocayyaiinbie

quclia

Tema 3. [ocnenoBarensHas nepenaya ganubix. [IpepoiBanus. EEPROM. Blink 6es delay.
Tema 4. Co3nanue 6udanorexu. Ethernet, Servo, Firmata library. Pa6ora ¢ 6ubiuorekamu.
MaxkcumainbsHoe konmyectBo 0anios o bPC - 20.

Htoro 30+20=50 6amios

IIpoMeskyTouHasi aTTecTanus — 3a4eT — 50 OayIoB.

8 cemectp:
Texkymui KOHTPOJIb:

JlaGopatopHbie paboThI O TEMaM
Tema 5. Ludporoit BBOA - KHOIKA. AHaNOrOBBIi BEIBOA - Fading.

Tema 6. AHaJIOTOBBIH BBOJ - IIOTEHIIMOMETP M OCLMIIIOrpad.
Tema 7. 'enepanus 3ByKa - nmbezonziydarens. Doropesucrop. Cencop Ha cBeronuoze. Oomenune ¢ Arduino -
nporpammupoBanue padotsl ¢ COM-nioprom. [Toaxmodaem k Arduino meiuky PS/2
Tema 8. AHanoroBblif gaTauk remneparypsl - LM335. [Iporokon 1-Wire u iButton. Arduino u smynsarop iButton. Arduino
u temrnepatypusiii 1-Wire narank DS18S20.
Tema 9. Arduino u apaiiBep asurareneit L293D (IIpoctoit motop-mmnn). Arduino u cepsomamuuka. LCD-nucrutelr Ha

6aze HD44780 u Arduino

MakcumanbHoe konudectBo 6amios o bPC - 30.
Konrpomnsnas pabora Tema 5. IlugpoBoit BBoJ - KHOIIKA. AHAIOroBbIi BEIBOJ - Fading.
Tema 6. AHAJIOTOBBIN BBOJI - MOTSHIIMOMETP W OCIIUILIOTpad.
Tema 7. I'enepanus 3ByKa - mbe3onsnydatenb. @oropesuctop. Cencop Ha cetoguone. Obmenue ¢ Arduino -
nporpammupoBanue pabotsel ¢ COM-nioprom. [Toaxmouaem k Arduino mbiky PS/2




Tema 8. AHanoroBbli gaTuuk remneparypsl - LM335. [Iporokon 1-Wire u iButton. Arduino u smynsrop iButton. Arduino
u temrnepatypusiii 1-Wire narank DS18S20.
Tema 9. Arduino u npaiiBep neurareneit L293D (Ilpocroii motop-mmin). Arduino u cepBomammika. LCD-aucruieit Ha
6aze HD44780 u Arduino

MakcumanbHoe koiudecTBo 6auios o bPC - 20.
Hroro 30+20=50 6amoB
IIpoMe:xkyTouHasi aTTecTanus — 3x3aMeH — 50 6asoB.

[IpomexxyTodHass aTTecTanys TPOBOAWTCS IIOCNIE 3aBEpIICHWsS W3YUCHHS IUCHUIUIMHBL WIM €€ YacTh B Qopme,
ompenenieMoil y9eOHBIM IDTAHOM 00pa30BATENEHOW MPOTPaMMBI C LENBI0 OIEHHUTh paboTy 0OyYaromerocs, CTEIeHb
YCBOCHUS TEOPETHUCCKUX 3HAHNH, YPOBEHD COPMHUPOBAHHOCTH KOMITCTCHIINH.

[IpenonaBaTenb, MPUHUMAOIIUI 3aUeT/3K3aMECH 00CCIIEYNBACT CIIyYailHOE paclpe/elicHHEe BapHAHTOB 3a4CTHBIX 3aaHUiA
MEXIy OOYYaroIUMIKCS C MOMOINBI0 OWICTOB W/WIKM C MPUMCHCHHEM KOMITBIOTCPHBIX TEXHOJIOTHil, BIIpaBE 3aJaBaTh
00yuJaromeMycs JOMOJHUTEILHBIC BOPOCHI U TaBaTh JOMOJHUTEIBHBIC 3aJaHKsI TIOMUMO TEX, KOTOPBIC YKa3aHbl B OuieTe.
3aueT/3K3aMEH MPOBOIUTCS Mo OmiieTaM. B kax oM OwiieTe Ba OIIEHOYHBIX CPEJCTBA: YCTHBIA WIIM MUCEMCHHBIN OTBET Ha
BOIIPOC U MPAKTHYCCKOE 3a/IaHUE.

VCTHBIN nau MUCbMEHHBIN 0TBET — 20 GasuIoB.

[paktrdeckoe 3ananue — 30 6amIoB.

Hroro 20+30=50 6amios.

Ob1mee KomudIecTBO 0AIIOB IO AUCIUILINHE 32 TEKYIIHHA KOHTPOJIb U MPOMEXKYTOUHYI0 arTectanuio: 50+50=100 6ammoB.
CooTBeTcTBHE 0AJIJIOB U OLIEHOK:

Juas 3auera

56-100 — 3auTeno.

0-55 — me 3auteHo.

Juis 3xk3amena

86-100 — orauyHO.

71-85 — xoporiio.

56-70 — yIOBIICTBOPHUTENBHO.

0-55 — HEYIOBIETBOPUTEIHHO.

4. OueHo4yHbIe CPeACTBA, MOPSA0K X NPUMEHEHHUs] U KPUTEPUH OLleHHBAHUS
4.1. OueHo4HbIe CPeACTBA TEKYILIEro KOHTPOJIA
4.1.1. JlabopaTopHble padoThI

Tema 1. [IporpammupoBanue Arduino. Beenenue. CTpykrypa nporpaMmmbl, KOHCTaHTHI. L{dpoBoii BBO//BBIBOI.
AHAJIOTOBBII BBOJI/BBIBO/I.
Tema 2. JlononHuTEIbHBIC PYHKIIMH BBOAa/BbIBOAa. PaboTa co BpemeneM. MaTtematuueckue GyHkipu. [IceBaocayyaiinbie
qrcia
Tewma 3. TocnenoBarensHas nepenaua qanHbix. [IpepoiBanns. EEPROM. Blink 6es delay.
Tema 4. Co3nanue 6udanorexu. Ethernet, Servo, Firmata library. Pa6ora ¢ 6ubiuorekamu.
Tema 5. [TudpoBoii BBOA - KHOMKA. AHAIOTOBBIN BbIBOJ - Fading.
Tema 6. AHaOTOBEIA BBOJ - IOTEHIIHOMETP M OCHHILIOTpad.
Tema 7. I'enepanus 3ByKa - mbe3onsnydatesib. @otopesuctop. Cencop Ha cBetoauoae. Obmenne ¢ Arduino -
mporpammupoBanue padotsl ¢ COM-noptom. [lonkmrogaem x Arduino mermky PS/2
Tema 8. AnanoroBsrif gatauk Temmnepatypsl - LM335. IIpotokon 1-Wire u iButton. Arduino u smymstop iButton. Arduino
u TeMnepaTypusiil 1-Wire gatank DS18S20.
Tema 9. Arduino u apaiiBep asurareneit L293D (IIpoctoit motop-mmnn). Arduino u cepsomammuka. LCD-nucrutelr Ha
6aze HD44780 u Arduino
JlabopaTopHbIe pabOTHI IPOBOJATCS B YACHI Ay TUTOPHOU PaOOTHL.
[epen BBIOTHEHUEM KaXKIOH pabOTHI CTyIEHTHI-0aKaTaBphl JOJDKHBI IPOpab0TaTh COOTBETCTBYIOIIMN MaTepHa,
HCTIOJNB3Ys KOHCIIEKTHI TEOPETHUCCKUX 3aHATHIA, IEPHOAMICCKIE U3JaHUs, YIeOHO-METOHUYCCKUE TOCOOUS 1 yICOHUKH.
[To oxOHYaHWU 3aHATHH CTYECHTHI O(OPMIIIOT OTYET IO KaXI0U paboTe, CoOoaas caeny oy Gopmy:
HammeHnoBaHue TeMBI;
Lenb paGoTsr;
3amanue u cofiepKaHue BBITIOJIHEHHOW paboThI,
ITuchbMEHHBIC OTBETHI Ha KOHTPOJIBHBIE BOIIPOCHL.
BrIBoBI IO TIpOIEIaHHOM padoTe.
CIUCOK UCTIONBb30BaHHBIX NCTOYHUKOB.

4.1.1.2 Kputepuu oneHnBaHUs
26-30 0a/1J10B CTABUTCS, €CJIH 00yYAIOIIMIACS:



B oTBeTe KavyecTBEHHO PACKpBUI cojepikaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpoBaH. IIpekpacHO OCBOCH MOHSATHHHBIN
ammapart. [IpoeMOHCTpUpPOBaH BBHICOKHN YPOBEHb MOHMMAaHUs Marepuana. [IpeBocxoqHoe ymMeHHE (HOPMYIHPOBATH CBOU
MBICJIH, 00CYKAATh JUCKYCCUOHHBIE TIOJI0KEHUSI.

21-25 6ansioB cTABUTCSH, €CJIH 00yIAIOTIHIACS:

OCHOBHBIE BOIIPOCHI TeMBI packpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOpOIIO OCBOSH MOHATHHHEIH anmapar.
[IpogeMoHCTPUPOBAaH XOPOIIMA YpPOBEHb IMOHWMAaHH MaTepuayia. Xopollee yMeHHe (QOpPMyIHpPOBaTh CBOM MEICIH,
00Cy’KIaTh TUCKYCCHOHHBIC TIOJIOKEHUSI.

17-20 6a110B cTaBUTCS, €CJIM 00ydaromiics:

Temy dactuuHo packpbsil. OTBeT ciabo CTpyKTypHpoBaH. [IOHATHHHBIA ammapaT OCBOGH dYacTW4HO. IloHMMaHuWe
OTIENBFHBIX MOJIOKEHUH M3 MaTepuaia 1o TeMe. Y IOBIETBOPUTEIHHOS YMEHHE (GOPMYINPOBAaTh CBOM MBICIH, 00CYKIaTh
JTUCKYCCHUOHHBIE TTOJIOKEHS.

0--16 6aJJ10B CTABUTCS, €CJIM 00YYAIONIUTACS

Temy He packpbul. [ToHSITUHHBIN ammapaT OCBOSH HEYJOBICTBOPUTENHHO. [loHMMaHue MaTepuana (hparMeHTApHOE WU
orcytcTByeT. Heymenue (hopMynupoBaTh CBOU MBICIIH, 00CYKIATh AUCKYCCHOHHBIE TTOJIOXKEHUS.

4.1.1.3. ConeprkaHue OLIEHOYHOI'0 CPeICTBA

JlabopaTopHas padora 1

Arduino mporpaMmMupyeTcsi Ha CIIEIIHATFHOM SI3BIKE MPOTPaMMHUpPOBaHUS — OH ocHoBaH Ha C/C ++, U MO3BOJIAET
HCTIONB30BaTh MOOBIe ero (QyHKIwH. CTpOro TOBOpPs, OTHENBEHOTO s3bIka Arduino He CyIIEeCTBYeT, KaK M HE CYIIECTBYET
KoMOwisiTopa Arduino — HamUCaHHBIC MPOTPAMMBI MPE0OPa3yOTCs (C MHHUMAJIBHBIMUA HU3MEHECHHUSAM) B MPOTpaMMy Ha
s3pike  C/C++, u 3areM kommwupytorcst komnmisitopoM AVR-GCC. Tak 4ro (akTUUECKH, HCIIOJIB3YeTCs
CHeLUaTM3UPOBaHHBIN Il MUKPOKOHTposuiepoB AVR Bapuant C/C++.

Pasnuna 3akmovaercs B TOM, 4To BBl momydaere mpocTyro cpeay pa3padoTKH, W Habop 06a30BbIX OMONHOTEK,
YIPOINAIOIINX TOCTYI K HaXOJsIeHcs «Ha O0PTY» MUKPOKOHTpOJIIepa nepudepuu.

Cornacutech, OYeHb YHOOHO HadaTh PabOTy C MOCIENOBATEIFHBIM MOPTOM Ha ckopoctd 9600 OuT B cekyHIy,
CIeJIaB BBI30B OJJHOU CTPOUKOM:

Serial.begin(9600);

A mipu ucnonp3oBaHuH «rosoro» C/C++ Bam ObI mpHIuIoch pa30duparbes ¢ JOKyMEHTAIHeH Ha MEKPOKOHTPOJLIEP,
1 BBI3BIBATH HEUTO MOJO0HOE:!

UBRROH = ((F_CPU /16 + 9600/ 2) / 9600 - 1) >> 8;
UBRROL = ((F_CPU /16 + 9600/ 2) / 9600 - 1);
shbi(UCSROB, RXENO);
shi(UCSROB, TXENO);
shbi(UCSROB, RXCIEO);

3/1ech KpaTKO pPacCMOTPEHBI OCHOBHBbIC (YHKIIMH U OCOOCHHOCTH mporpammupoBanus Arduino. Ecnu Ber He
3HAKOMBI C CHHTaKCHCOM s13b1KOB C/C++, cCoBETyeM 00paTHTHCS K JIFOOOH JIUTepaType 1Mo JaHHOMY BOIIPOCY, Jinbo Internet-
HUCTOYHUKAM.

C npyroit CTOpOHBI, BCe TPEICTABICHHBIE IPUMEPHI OYCHb TPOCTHI, W CKOpee Bcero y Bac He BO3HHKHET
TPYOHOCTEH C TOHMMaHUEM WCXOJHBIX TEKCTOB M HANHCaHUEM COOCTBEHHBIX WIPOTpaMM Jaxe O3 YTeHHS
JTOTIOTHUTEIHHOM TUTEPaTyPHI.

Bonee momHast mokyMmeHTanus (Ha aHIIMKACKOM S3BIKE) IPEJCTAaBICHa Ha OQUIMAIbHOM CaiTe MpOoeKTa —
http://www.arduino.cc . Tam xe ecTb HOpyM, CCBUIKH Ha JOMOJHUTEIbHBIC OMOINOTEKH U UX OMUCAHUE.

[To anamoruu ¢ onucaHueM Ha OQHIMAIBHOM calTe mpoekra Arduino, Moj «HOPTOM» HMOHMMAETCsl KOHTaKT
MHUKpPOKOHTPOJUIEPA, BBIBEJCHHBI Ha pa3beM I0J] COOTBETCTBYIOIIMM HOMepoM. Kpome TOro, CyIiecTByeT MOpT
nocneaoBareapHoU nepenaun gaHasx (COM-mopr).

CTpyKTypa nporpaMmmbl

B cBoeii nporpamme Boi 1omxHBI 00BSBUTH ABe OCHOBHBIX (pyHKImu: setup() u loop().

Oyukius setup() BBIBBIBACTCS OAWH pPa3, IMOCIE KaKJOrO BKIIOYEHHUS MUTAaHUS WM cOpoca twiatel Arduino.
Hcnonp3yiiTe €€, 4TOOB HHUITUATU3UPOBATh IEPEMECHHBIC, YCTAHOBUTH PEIKUMBI paOOTHI IIU(YPOBBIX TOPTOB H T.1I.

Oyukus loop() mociegoBaTenbHO pa3 3a pa3oM UCHOJHIET KOMaHIbI, KOTOPBIC OMHCAHBI B ee Tene. T.e. mocie
3aBepIneHNs QYHKIMHA CHOBA IPOU30M/IET €€ BHI30B.

Pazb6epem npocroii npumMep:

void setup() // HavapHBIE YCTAHOBKU

beginSerial(9600); // ycranoBka ckopocTr paboThl cepuitHoro nmopra Ha 9600 Gut/cek
pinMode(3, INPUT); // ycranoBka 3-ero mopra Ha BBOJ JJAHHBIX

}

/l TIporpamma npoBepsieT 3-Hif IIOPT HA HAJIMYKE HA HEM CHTHAJIa U IMOCHIJIAET OTBET B
[ BHIE TEKCTOBOTO COOOIICHHUS Ha TIOCTICI0BATEIbHBII HOPT KOMIBIOTEPA
void loop() // Teso nmporpaMmsr

if (digitalRead(3) == HIGH) // ycnoBue Ha ompoc 3ro mopra
serialWrite('H"); /I otipaBka coobuienus B Buae 6yksl «H» Ha COM-nopt



else

serialWrite('L"); Il otripaBka coobuieHus B Bune 6ykBol «Ly Ha COM-mopt
delay(1000); Il 3anepxka 1 cek.
}
KoncTaHThI

KoncTanTsl — mpeponpenencHnslie 3HaueHNA. OHM UCTIONB3YIOTCS, YTOOBI A€NaTh MPOTPaMMbI OoJiee JIETKUMH IS
yreHus. Mbl KnaccnunupyeM KOHCTAHTHI B TPYyTINax.
YpoBuu curanos nopra HIGH u LOW
ITpn ureHMM WK 3anucH K TU(GPOBOMY MOPTY IPUMEHUMO TOJBKO J[Ba BO3MOXKHBIX 3HAUEHHS — IOPT MOXET OBITh
ycranosineH kak HIGH (Beicoxuit yposens) it LOW (HU3KHI YPOBEHB).
Yporenr HIGH cootetcTByeT 5 BombTaMm Ha BeIxofe. [Ipy dreHNM 3HA4YEeHWS Ha MUPPOBOM IMOPTE, HAYMHASL C 3
BOJIBT U BBIIIIE, MUKPOIIPOLIECCOP BOCIIpUMET 3T0 HanpspkeHue kak HIGH. Orta koHcTaHTa npe/icTaBiIeHa HesibIM YUciIoM 1.
Yposenr LOW cootsetctByeT 0 BojJbTaM Ha BbIXoje nopra. [Ipy ureHnn 3HaueHns: Ha HUPPOBOM MOPTE, HAYMHAS
¢ 2 BOJIT U MEHbIIE, MUKPOIIPOLIECCOP BOCIPHMET 3TO HampspkeHue kak LOW. DTta KOHCTaHTa MpesCcTaBiIeHa LEIbIM
grcaoM 0.
Taxum 06pa3zom, 00a clieIyoLIUX BbI30Ba OYAyT IKBHBAJICHTHBIL:
digitalWrite(13, HIGH); // moxHo Tax,
digitalWrite(13, 1);  // a MmoxHO u Tak
CunTaercs, 4TO IEPBbI BapHaHT OojIee HATILIICH.

JlabopaTopHasi pa6ora 2
Hacrpoiika uugposbix nopros Ha BBoA (INPUT) u BeiBog (OUTPUT) curnanos
LudpoBbie MOPTH MOTYT MCIONIB30BATHCS Ha BBOJI MJIH BBIBOJ] CUTHAJIOB.
M3MeHeHue opTa ¢ BBOAA Ha BBIBOJ] MPOU3BOAUTCS MPH moMoInu ¢pyHkiuu pinMode().
[opthl, ckOH(UTrypHpPOBaHHBIE Ha BBOJl CHUTHAJIOB, UMEIOT OOJIBIIOE BXOJHOE CONPOTHUBIICHHE, YTO MO3BOJSIET
MOJIKJII0YATh K HUM UCTOYHUK CUTHAIIA, U OPT He OyAeT MoTpedsITh OOBIION TOK.
[MopTel, ckoHGUTYpHPOBAaHHBIE HA BBIBOJ CHI'HAJIOB, HMEIOT Majlo€ BBIXOJHOE CONPOTHBJICHHE. JDTO O3HAYaeT, YTo
Takhe MOPTHI MOTYT OOecliedMBaTh MOIKIIOYEHHbIE K HHUM 3JIEMEHTHI 3JIEKTpO3HEpruei. B 3ToM cOCTOSHUU NOPTHI
MOJI/ICP KUBAIOT TIOJIOKHUTEIIFHOE MM OTPUIIATENIbHOE HalpaBieHue Toka 10 40 MA (MIUIHaMIiep) Ha JpyTHe yCTpoiicTBa
WIN CXEMBL. JTO TO3BOJSET IMOJKIIOYHTH K HHUM Kakylo-IIMOO HarpysKy, HampuMep CBETOAno[ (4epe3 pe3nucTop,
orpaHu4MBarOmnil TOK). [IOpTHI, CKOH(QUIYpHpOBaHHBIE KaK BBIBOJBI, MOTYT OBITh NOBPEKAEHBI, €CIM HX 3aMKHYTbH
HAKOPOTKO Ha «3eMiIto» (00Iasi mMHa MUTaHWsA), Ha HCTOYHHUK MUTaHMs +5 B, nim nmoacoeMHNTs K MOITHOM Harpyske ¢
MaJIBIM COTIPOTHBIICHUEM.
[Ipumep:
pinMode(13, OUTPUT); //13ii BeiBoa GyeT BHIXOJOM
pinMode(12, INPUT); //a 12it — Bxomom
Cneuuduunsie 111 Arduino GpyHKIMN 1 00beKThI
Hudposoii BBOA/BLIBO
pinMode
Beb130B:
pinMode (TTopT, pexum);
Onucanue:
Kondurypupyer yka3aHHbIil TOPT Ha BBOJ| WJIM BBIBOJ| CUTHAJIA.
[MapameTpsr:
IOPT — HOMED MOPTA, PEXKUM KOTOPOro Bl jkenaer ycraHOBUTH (3HaueHue 1enoro tuma ot 0 1o 13).
pexum — 6o INPUT (BBox) mu6o OUTPUT (BeIBON).
IIpumep:
pinMode(13, OUTPUT); //13ii BeiBoa OyeT BBIXOOM
pinMode(12, INPUT); //a 12it — Bxomom
IIpumeuanue:
AHAaIIOTOBBIE BXOABI MOTYT HCIIOJIb30BAThCA KaK II(PPOBBIE BXOABI/BBIXOIBI, IIPH O0paIIeHNH K HUM TI0 HOMEpaM ¢
14 (ananorossrit Bxox 0) mo 19 (aHanorossiid BXox 5)
digitalWrite
Be130B:
digital Write(nopr, 3HaueH#He);
Onucanue:
VYcranasiusaet Boicoknit (HIGH) wim auskuii (LOW) ypoBeHb HanpsKEHHs Ha yKa3aHHOM IOPTY.
ITapamerpsr:
MOPT: HOMEp MopTa
3nauenne: HIGH umu LOW
IIpumep:
digitalWrite(13, HIGH); // BeicTaBisiem 131 BEIBOJ B «BBICOKOE» COCTOSIHHE
digitalRead



Be130B:
value = digitalRead (mopr);
Omnucanue:
CunThIBaET 3HAYCHUE HA YKa3aHHOM IIOPTY
ITapameTpsr:
MIOPT: HOMEP ONPAIINBAEMOT0 TIOPTa
BosBpamaemoe 3HaueHHE: Bo3BpamiaeT Tekyee 3HadeHne Ha mopty (HIGH wm LOW) tuna int
[Ipumep:
int val;
val = digitalRead(12); // ompammBaem 12# BEIBOA
[Ipumeuanue:
Ecnmu x cuuTeiBaeMOMy MOPTy HHYEro He monkiodeHo, To ¢ynkuus digitalRead () moxer Oecrnopsio4HO
Bo3Bpauiath 3HaueHust HIGH niaun LOW.

JlaGopatopHas paGora 3

AHAJI0r0BbIi BBOA/BBIBO/I CUTHAJIA

analogRead

Br130B:

value = analogRead(mopr);

Onucanue:

CunThIBaCcT 3HAYEHHE C YKAa3aHHOTO aHAJOroBoro mopta. Arduino comepXuT 6 KaHaIOB, aHAJIOTO-IM(POBOTO
npeoOpaszoBarens Ha 10 OMTOB KakOpIH. DTO O3HAYaeT, YTO BXOAHoe HampspkeHus ot 0 mo 5B mpeoOpas3oBbiBaeTcs B
nenounciieHHoe 3Hauenune ot 0 mo 1023. Paspemiaromias crmocoOHOCTh CUMTHIBaHUSA cocTaBiseT: 5 B/1024 3nauenuit =
0,004883 B/3nauenuc (4,883 MB). Tpedyercs npudauzureiasao 100 HC (0.0001 C), yToOBI CUUTATH 3HAUCHHE aHAIIOTOBOTO
BBO/Ia, TaK YTO MaKCHUMaJbHasi CKOPOCTh CUUTHIBaHUs - Mpubmu3utensHo 10000 pa3 B ceKyHy.

ITapameTpsr:

IIOPT: HOMEP ONpAIINBAaEMOI0 aHAJIOIOBOT'O BX0OJa

Bo3sBpaiaemoe 3HaueHne: BO3BpalllaeT YMCIIo THMa int B nuana3one ot 0 1o 1023, cuntaHHOE ¢ YKa3aHHOTO MOPTA.

[Ipumep:

int val;
val = analogRead(0); // cuntpiBaeM 3HaueHne Ha OM aHAJIOTOBOM BXOJIE

[Ipumeuanue:

AHajorosble HMOPTH 10 YMOJYAHMIO ONpPEJESICHHB Ha BBOJ CHTHAJIA W B OTIMYME OT IU(POBHIX MOPTOB MX HE
TpebyeTrcss KOHPUTYPUPOBATH C IOMOIIBIO BRI30Ba pyHKINH pinMode.

analogWrite

Beb130B:

analogWrite(mopT, 3Ha4eHue);

Omnucanue:

BBIBOIUT Ha MOPT aHAJIOrOBOE 3HaueHHe. JTa (yHkuus padotaer Ha: 3, 5, 6, 9, 10, u 11 mudpoBeix moprax
Arduino.

Mo>KeT NpUMEHSTHCS JUIl U3MEHEHUs SIPKOCTH CBETOIMOAA, JUIS yNpaBJieHUs ABHrareneM M T.1. Ilocie BbI3oBa
¢ynkun analogWrite, cOOTBETCTBYIOIIMI MOPT HaYMHAET PadOTaTh B PEXHUME IIMPOTHO-UMITYJILCHOTO MOJYJINPOBAaHUS
HaTpsDKCHUSL 10 TeX Iop, IMoKa He OyAeT cliedyromero Be3oBa (QyHKOuM analogWrite (wmm ¢ynkmmii digitalRead /
digital Write Ha TOM ke caMOM IOpTE).

[MapameTpsr:

IIOPT: HOMEP ONPAIINBAEMOI0 aHAJIOTOBOT'O BX0Oa

3HaueHue: 1enouncienHoe Mexay 0 m 255. 3nauenune 0 renepupyer 0 B Ha ykazaHHOM TOpTe; 3HadeHue 255
reaepupyeTr +5 B Ha ykasanHoMm mopte. s 3HaueHuit Mexmy 0 m 255, mopT HaumHAeT OBICTPO YepenoBaTh ypOBEHBb
Hanpspkenus 0 u +5 B - yem BbIe 3HaUeHne, TeM, OoJiee yacto mopt renepupyet yposenb HIGH (5 B).

IIpumep:

analogWrite(9, 128);// ycranasnuBaeM Ha 9 KOHTaKTe 3HaUE€HHE SKBUBajIeHTHOE 2,5B

[Ipumeuanue:

Her HeoOxoxnmocTn BeI3BaTh (pyHKIMIO pinMode, 4TOOBI yCTaHOBUTH NMOPT HAa BBIBOJ| CUTHAJIOB IEpe] BHI30BOM
¢ynkmn analogWrite.

YacToTa reHepupoBaHus CUTHANA — prOsM3uTensHo 490 I

JlaGopatopHas paGora 4
PadoTa co BpemeHeM
millis

Ber130B:

time = millis();
Omnmcanue:



Bo3sBpainaer 4nciio MIJUIMCEKYHI, ¢ MOMEHTa ucrojHeHust Arduino Tekyuieid nporpaMMbl. CUETYHK NEPETIOITHUTCS
U OOHYJIHMTCS MPUOIU3UTENBLHO Yepe3 9 4acos.
BosBpaiaemoe 3HaueHne: Bo3BpalaeT 3HadyeHue tuna unsigned long
IIpumep:
unsigned long time; // o6bsiBiIeHIEe epeMerHo# time Tuma unsigned long
time = millis(); // mepenaua xonuyecTBa MHJITUCEKYHIT
delay
Be130B:
delay(Bpems_mc);
Ommucanne:
[TpuocTanaBnuBaeT MporpaMMy Ha 3alaHHOE YMCIIO MHJUTUCEKYH]I.
ITapameTpsr:
BpeMsi_MC — BpeMsI 3a/Iep»KKH IIPOrpaMMbl B MIJUTUCEKYH/1aX
IIpumep:
delay(1000); //may3a 1 cexynma
delayMicroseconds
Bb130B:
delayMicroseconds(Bpemsi_MKc);
Onucanue:
[TpunocTanaBnuBaeT MporpaMMy Ha 3aJaHHOE YHCIIO MUKPOCEKYH]I.
[TapameTpsr:
BpEMsI_MKC — BpeMs 33/IEPXKKH IPOrpaMMbl B MHKPOCEKYH/IaxX
IIpumep:
delayMicroseconds(500); //may3a 500 mukpocekyH
pulseln
Bb130B:
pulseln(mopt, 3Ha4YeHue);
Omnucanue:
CunThIBaCT UMITYJIbC (BBICOKMH WIIM HU3KHH) C IM(POBOTO MOPTa M BO3BPAIIACT MPOAOJIKUTEIHHOCTh HMITYJIbCA B
MHUKPOCEKYH/IaX.
Hanpumep, eciin napameTp «3HaueHne» npu Bb3oBe QpyHkunu ycranosieH B HIGH, To pulseln() oxunpmaer, xoraga
Ha TOPT TOCTYNUT BBICOKMH ypoBeHb curHasa. C MOMEHTa €ro MOCTYIICHHS] HaYMHAETCsl OTCYET BPEMEHHU 10 TeX II0p,
IIOKa Ha MOPT HE MOCTYNHT HHU3KMH YpOBeHb CHTHana. PYHKIMS BO3BpalllaeT JJIMHY HMITyJbca (BBICOKOTO YPOBHS) B
MHKpoceKyHaax. Paboraer ¢ ummynbscamu ot 10 MukpocekyHn 1o 3 MuHyT. OOpaTHTe BHHMaHHWE, YTO 3Ta (QYHKIUS HE
OyzeT Bo3Bpalarh pe3yJsbTaT, II0Ka UMITYJIbC He OyAeT OOHapyIKEH.
[TapameTpsr:
MOPT: HOMEP MOPTA, C KOTOPOTO CUUTHIBAEM UMITYJIbC
3HavyeHue: Tun uMiyiasca HIGH nmnu LOW
Bo3sBpaiaemoe 3HaueHne: BO3BpAILAET JIUTEILHOCTh MMITYJIbCA B MUKPOCEKYH/1aX (THII int)
IIpumep:
int duration; // o6bsiBIeHE IepeMenHoi duration tuma int
duration = pulseln(pin, HIGH); // u3mepsieM [UTUTENBEHOCTD UMITYITBCA

JlaGopatopHas paGora 5

IocnenoBaTtesibHAsA Nepegava JAaHHBIX

Arduino WMeeT BCTPOCHHBI KOHTpOJUIEp JJs TIOCJIENOBAaTENIbHON TMepeaadyd JaHHBIX, KOTOPBIA MOXKET
HCTIONB30BaThCS Kak Ui cBs3M Mexay Arduino/Arduino ycTpoiicTBamu, Tak W JUIS CBSI3M C KommbioTepoMm. Ha
KOMITBIOTEPE COOTBETCTBYIOIIEE coearnHeHne npeactasieno USB COM-moprom.

CBs3p mpouncxoauT no nudpoBeiM moptam 0 u 1, u mosToMy BBl He cMOXeTe MCIONIB30BaTh UX IS IIUPPOBOTO
BBO/Ia/BBIBOJIA €CIIH MCTIONIB3YeTe (DYHKIMHU ITOCIIEAOBATEIFHON TIepeiayn JaHHBIX.

Serial.begin

BrI130B:

Serial.begin(ckopocTh_nepenaun);

Onucanue:

YcranaBiauBaeT ckopocTh nepenaun uapopmanun COM nopra 6utax B CEKyHIy IUIs ITOCIIEIOBATEIbHON Mepeiadn
JaHHBIX. {7151 TOro 4T00BI MOAJEPIKUBATE CBSI3b C KOMITBIOTEPOM, HCIIOJIB3YHTE O/IHY W3 3TUX HOPMHUPOBAHHBIX CKOPOCTEH:
300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, wiu 115200. Taxxke Bbr MoxkeTe onpenenuTh Ipyrue
CKOPOCTH TIPH CBS3H C IPYTHM MHKPOKOHTposmiepoM 1o moptam 0 u 1.

ITapamerpsr:

CKOpPOCTb_TIepe/laur: CKOPOCTh IIOTOKA TaHHBIX B OWTaX B CEKYHIY.

IIpumep:

Serial.begin(9600); //ycranasnuBaem ckopocts 9600 Gut/cex

Serial.available



Bri30oB:
count = Serial.available();
Omnucanue:

[MpuHuMaeMble TIO TMOCIEOBATENbHOMY HOpPTY OaiiThl momanaroT B Oydep MHKpOKOHTpoiulepa, oTKyAa Bamra
nporpamMma MOXKeT MX cuurtarb. PYyHKIMS BO3BpallaeT KOJUYECTBO HAaKOIUIEHHBIX B Oydepe Oaiir. [locnenoBaTenbHbIN

Oydep MoxkeT XpaHHUTh 10 128 Oaiir.
Bo3sBparmaemoe 3HaucHUeE:

BosBpamaer 3HaueHre THMA int — KOJMYECTBO OANT, JOCTYMHBIX U YTEHUS, B TIOCIe0BaTeNsHOM Oydepe, nmm 0,

€CJIM HUYErO He TOCTYIHO.
[Ipumep:
if (Serial.available() > 0) { // Eciu B Gydepe ecTb naHHBIC
/I 31ech momkeH GbITH pHUeM U 00paboTKa JaHHBIX

Serial.read

Bri30B:

char = Serial.read();

Omnucaunue:.

CuntbiBaet creayromuii 0aiT u3 Oydepa mocIea0BaTeIFHOTO OPTA.
B03Bpau_{aeMoe 3HAYCHHUC:

[epBrIit MOCTYITHBIN OAaHT BXOAAIMINX JAaHHBIX C TOCIEIOBATEIEHOTO MOPTA, MITH -1 €CIi HeT BXOIIIINX JaHHBIX.

[Ipumep:

incomingByte = Serial.read(); // uuraem Gaiir
Serial.flush
Br130oB:

Serial.flush();
Onucanue:

Ounmraer BxoaHoi Oydep mocnenoBarensHoro nopra. Haxoasmuecs B Oydepe naHHBIE TEpSIOTCS, U JalbHEHIINE
BbI30BHI Serial.read() nnu Serial.available() OyayT UMeTh CMBICT JUIsl TaHHBIX, TTOJIy4eHHBIX Nociie BbizoBa Serial.flush().

[Ipumep:
Serial.flush(); // Ouunmaem Oydep — HauMHAEM PUEM JAHHBIX «C YHCTOTO JIUCTA»
Serial.print
Onucanue:
BBIBOJI JaHHBIX Ha TOCIIEA0BATEIbHBIA OPT.
[TapameTpsr:

(DyHKI_II/ISI HUMECCT HCCKOJIBKO q)OpM BbI30Ba B 3aBUCUMOCTH OT TUIIA U (bopMaTa BBIBOAUMBIX JaHHBIX.

Serial.print(b, DEC) BeiBoguT ASCII-cTpOKY - IecaTHYHOE MpecTaBieHne yucia b.
inth=79;
Serial.print(b, DEC); //Bbimact B mOpT CTPOKY «79%»
Serial.print(b, HEX) BeiBogut ASCII-cTpoKy - HIeCTHaAATUPUYHOE MIPECTaBIeHHE YKcia b.
inth=79;
Serial.print(b, HEX); //Bbiiact B mopT cTpoky «4F»
Serial.print(b, OCT) BbiBogut ASCII-CTpOKY - BOCBMEPHYHOE MPE/ICTaBICHUE Yncia b.
inth=79;
Serial.print(b, OCT); //Belact B mopT cTpoKy «117»
Serial.print(b, BIN) BeiBogut ASCII-cTpoKy - 1BOWYHOE NpeCTaBIEHHE Yucia b.
inthb=79;
Serial.print(b, BIN); //Beimact B mopt ctpoky «1001111»
Serial.print(b, BYTE) BeiBogut Mitagmuii Gaift uncia b.
inth=79;
Serial.print(b, BYTE); //BeiBesiet uncio 79 (oauu Gaiit). B MoHuTOpE
//mocnenoBaTeIbHOTO TIOPTA MOJYYHM CUMBOI «O» - ero
//xop paBeH 79
Serial.print(str) ecinu str — CTpOKa MM MacCHB CHMBOJIOB, 1To0aiTHO nepeaaet str Ha COM-mopT.
char bytes[3] = {79, 80, 81}; //maccus u3 3 Gaiit co 3nauenusmu 79,80,81
Serial.print(""Here our bytes:"); //BeiBogut ctpoky «Here our bytes:»
Serial.print(bytes); /IBe1BOoiMT 3 cuMBoaa ¢ kogamu 79,80,81 —
//3To cumBoIBl «OPQ»
Serial.print(b) ecu b mmeet T byte niau char, BEIBOIUT B TIOPT CaMO YHCIO b.
char b =79;
Serial.print(b); /Beimact B mopt cuMBoi «Ox»
Serial.print(b) eciu b ©MeeT eI THII, BBIBOJUT B MOPT JASCATHYHOE MPEACTABICHUE YUCIa b.
inth =79;
Serial.print(b); //BeLract B HOpT CTPOKY «79»



Serial.printin

Onucanue:

@ynknus Serial.println aHanornuna ¢ynknun Serial.print, ¥ ¥MeeT Takue k€ BapUaHTH BbI30Ba. EJNMHCTBEHHOE
OTJIMYHE 3aKIF0YaeTCs B TOM, YTO TOCJIE JAAHHBIX JOMOJHUTEIHHO BBIBOIATCS JBa CHMBOJIA — CHMBOJ BO3Bpara KapeTKH
(ASCII 13, wu "\r') u cumBon HoBoi#t tuanu (ASCII 10, wnu "\n').

IIpumep 1 u npumep 2 BBIBEAYT B HOPT OAHO U TO XKE:

IIpumep 1:

inth =79;
Serial.print(b, DEC); //Bbimact B HOpT CTPOKY «79%»
Serial.print("\r\n"); //seIBeneT cumBoIBl "\\N" — mepeBo T CTPOKH
Serial.print(b, HEX); //BbinacT B mopt cTpoky «4F»
Serial.print("\r\n");//BeiBenet cumBob "\\N" — epeBoa CTPOKH

ITpumep 2:

inthb=79;
Serial.printin(b, DEC); //Beigact B mopT cTpoky «79\r\n»
Serial.printin(b, HEX); //Bbimact B mopT cTpoky «4F\r\n»

B MOHHTOpE TIOCIIEA0BATEIFHOTO OPTA TOMYUHM:

79
4F

4.1.2. KonTposbHasi padoTra

Tema 1. I[IporpammupoBanue Arduino. Beenenne. CTpykTypa mporpaMmbl, KOHCTaHTHL. L poBoii BBO/BEIBO.
AHaJIOTOBBIN BBOJI/BBIBOJI.

Tema 2. JlononHuTenbHBIC PYHKIIMH BBOAA/BbIBOA. PaboTa co BpeMeneM. MaTtemaruueckue pyHkiuu. [IceBmocayyaiinbie
qrcia

Tema 3. TlocnemoBarensHas nepenada nanubix. [pepoiBanus. EEPROM. Blink 6e3 delay.

Tema 4. Co3nanue 6ubnuoreku. Ethernet, Servo, Firmata library. Pabora ¢ 6Gubarorexkamu.

Tema 5. [{udpoBoii BBOJ - KHOTKA. AHAJIOTOBBIN BbIBOA - Fading.

Tema 6. AHAJIOTOBBIN BBOJI - MOTEHIIMOMETP U OCIUILIOTpad.

Tema 7. I'eneparust 3ByKa - mpezom3nydatens. @oropesucrop. CeHcop Ha cBetoguozae. Odmienune ¢ Arduino -
nporpammupoBanue padotsl ¢ COM-moptom. [loakmodaem k Arduino mMermky PS/2

Tema 8. AHanoroBeIii gatauk Temmepatypsl - LM335. [Ipotokon 1-Wire u iButton. Arduino u smynsarop iButton. Arduino
u TeMnepaTypusbii 1-Wire gatank DS18S20.

Tema 9. Arduino u gpaiiBep peurateneit L293D (IIpoctoit MoTop-mmig). Arduino u cepBomammaka. LCD-nucmieit Ha
6aze HD44780 n Arduino

4.1.2.1. llopsaiok npoBeaeHHS.

KontponpHass pabora mpoxomuT B (GopMe TECTHPOBaHUSA. TecTUpOBaHWE NIPOXOIUT B THCHEMEHHOH Qopme win ¢
HCTIOJIb30BaHUEM KOMIBIOTEPHBIX cpeAcTB. OOyJaloNIuiAcs MOdyvyaeT OonpeaeiCHHOe KOIMISCTBO TECTOBBIX 3amaHuil. Ha
BEITIOJTHEHNE BBIEISICTCS (UKCHPOBAHHOE BpeMsi B 3aBHCHMOCTH OT KoNMuecTBa 3amaHuidl. OICHKa BEICTABISACTCSA B
3aBUCHMOCTH OT TPOIEHTa TMPAaBUILHO BBITIOJHEHHBIX 3aJaHui. TecTUpOBaHWE MPOBOIUTCS MO BapuaHTaMm. B kaxmaom
BapuaHTe — 10 TeCTOBBIX 3aaHU. 3a KKl MPaBUIBHBIA OTBET Hauucusercs | 6amr. MToro 3a TecTupoBaHue CTYACHT
MokeT 3apaborats 110 10 HamioB.

Hmxe npuBenens! npumepHsie 3aganus. [lomHbIi OaHK TECTOBBIX 3aJJaHNI XpaHUTCS Ha Kadepe.

4.1.2.2 Kputepuu oueHMBaHUs

16-20 6an1;10B cTAaBUTCS, €CJIU 00YUAKOIIUIiCS:
86% TpaBUILHBIX OTBETOB U OoJIee.

11-15 6an10B cTaBUTCS, €CJIU 00ydaromiics:
Ot 71% 10 85 % npaBUIIbHBIX OTBETOB.

6-10 6au10B cTABUTCS, €CJIU 00YYAIOLIHICS:
Ot 56% 10 70% mpaBUIIBHBIX OTBETOB.

0--5 6anna craBuTCH, €CJIM 00yJAIOIIHIACH:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.2.3. ConeprkaHue OIIEHOYHOI'0 CPeICTBA
1. Kaxoe nanpsokenue Oyner Ha garunke, ecain TKU = 10 MB/K, a temneparypa -23 °C
A. 25015V
B. 2.9615V
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AHanorosbii gaTyuk TemnepaTypbl LM335 MoXeT MEpUTh TEMIIEPATYPY B AUANIA30HE
ot -40 °C mo +100°C

ot -50 °C mo +200°C

ot -60 °C mo +1000°C

ot -80 °C mo +200°C

AHanoroBblit 1atauk Temuneparypsl LM335 MoxeT MepuTh TeMIiepaTrypy ¢ TOYHOCTBIO
Ho 1 rpanyca Llenscus

Ho 0,1 rpagyca Llenbcus

Ho 0,5 rpagyca Llenbcus

Ho 2 rpanycos Llenscus

Yro Takoe 1-Wire

9TO OJHONPOBOJHOM HHTEp(eiic

9TO ABYXIIPOBOIHOU MHTEpdeiic

9TO JaT4YHK

3TO IPOBOJ

Yro Takoe DS18520

9TO BBICOKOTOUHBIN IU(PPOBO# TepMoMeTp ¢ uHTepdeiicom 1-Wire

9TO BBICOKOTOUHBIN IU(PPOBOI GapomeTp ¢ uuTepdeiicom 1-Wire

9TO BBICOKOTOYHBIH IU(PPOBOI BOJIBTMETP ¢ uHTepGeiicom 1-Wire

3TO BBICOKOTOYHBIN HU(pPOBOit amnepmeTp ¢ uaTepdeiicom 1-Wire

Hatunk DS18S20 moxkeT MepuTh TEMIIepaTypy B AUana3oHe

oT -55 mo +125 °C

oT -65 mo +135 °C

ot -75 no +145 °C

ot -85 no +155 °C

Hatunk DS18S20 moxeT MmepuTh TemnepaTypy ¢ TouHocThto 0.5 °C B quama3one
ot -10 10 +85 °C

o1 -20 10 +95 °C

ot -30 no +105 °C

ot -40 o +115 °C

Kakoe MakcrManbpHOE BpeMsl yXOIUT Ha KOHBepTaIuio Temneparypsl B DS18S20
750 ms

850 ms

950 ms

650 ms

Ckonbko 6ut comepkut ROM marumka DS18S20

64

16

32

56

Bomnpoc 10. Mamsts gatanka DS18S20 coctont u3 (BHIOPaTh U3 BO3MOKHBIX BAPHAHTOB)
onepatuBHOt ROM

sHeprone3aBucumoit EEPROM

(baem-namsaTI

KOpPOTKOM nmamsTu

Bormpoc 11.Makcumanbnas Harpy3ka Ha mopt MK — He GoJiee...( 40 mA)

Bompoc 12. 13 xoaa npeacTaBIeHHOIO HUKE CKaKUTE, K KAKOMY IOPTY HOJAKIIIOUEH aHAJIOTOBBIN

npudop

1. int photoPin =1,
2. intledPin =13;


http://robocraft.ru/blog/communication/117.html
http://robocraft.ru/blog/communication/117.html
http://robocraft.ru/blog/communication/117.html
http://robocraft.ru/blog/communication/117.html

3. intval =0;

4. void setup()

5 {

6. Serial.begin(9600);
7. }

8. void loop()

9. {

10. digitalWrite(ledPin, HIGH);
11. val = analogRead(photoPin);
12. Serial.printin(val);

13. delay(200);

14.}

A. Knopry Al
B. Kmnopry AO
C. Knopry A2
D. Knoprty A3
Bormpoc 13. B kakoii cTpoke K0/1a CYMTHIBAIOTCS [TOKA3aHUs C aHAJIOTOBOTO MpUOOpa

int photoPin = 1;

int ledPin = 13;

intval = 0;

void setup()

{

Serial.begin(9600);

}

void loop()

{
. digitalWrite(ledPin, HIGH);
. val = analogRead(photoPin);
. Serial.printin(val);
13. delay(200);
14.}
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A. Bcrpoke 11
B. B crpoke 12
C. Bctpoxke 10
D. B ctpoke 6
Bomnpoc 14. Cercop SHARP-GP2Y0AO02YKOF nmeer auamnazoH u3MepeHHs pacCTOSHUS:

ot 20 go 150 cm
ot 10 go 250 cm
otT 20 go 250 cm
otT 30 go 250 cMm

oo w»



Bompoc 15. Ha rpaduke mpeacrtaBieHa 3aBUCUMOCTh PACCTOSHUS OT HANPSDKEHUS] CEHCOpa
SHARP-GP2Y0AQ02Y KOF

3
’ N I I

f\ —+— White paper (Reflectance ratio : 90 %)

s

) -
= ‘{ \\ == =& - Gray paper (reflectance ratio : 18 %)

(=]

N

o
—————

Output voltage [V]

T

o
in

0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Distance to reflective object L [em]

UeM 0OBSCHUTH U3JIOM B Hadase rpaduka’?

A. HeciocOOHOCTBIO JalTbHOMEpa 00OHAPYKUBATh OOBEKTHI Ha OJIM3KOM PaCCTOSTHHH
B. 4yBcTBUTEIBHOCTBIO JAIbHOMEPA
C. crmocoOHOCTRIO TaTbHOMEpa 0OHAPYKUBATH OOBEKTHI HA OJIM3KOM PACCTOSTHUN

D. TexHHYeCKOH 0COOEHHOCTHIO JaJIbHOMEpa
BOHpOC 16. B kakoit CTPOKE KOAa BBIBOJATCA IMOKa3aHHA C aHAJIOT'OBOTO an6opa B MOHHUTOp

nopra

int IRpin = 0;
void setup() {
Serial.begin(9600);

}

void loop() {
float volts = analogRead(IRpin)*0.0048828125;

float distance = 65*pow(volts, -1.10);
Serial.printIn(distance);

. delay(100);

10. }
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B crpoke 8
B crpoxke 6
B crpoke 7

B crpoke 3
17. Ynaprpa3BykoBoil nmatumk usmepenus paccrosaus HC-SR04 (Ultrasonic ranging

Cow>»

Bomnpoc
module HC-SR04) umeet 3¢ deKTUBHBIN yToJI:

A. Menee 15°
B. Bonee 15°
C. PasHnuiii 15°

D. HecTaOWIBHBIN



Bompoc 18. VYieTpa3BykoBoii matumk uamepenus paccrosuus HC-SR04 (Ultrasonic ranging
module HC-SR04) umeer nuana3oH U3MEPEHUS PAaCCTOSHHUSL:

A. 2-400 cm
B. 1-400 cm
C. 2-200cm
D. 2-100 cm

Bonpoc 19. VabsrpasBykoBoii gatunk msMmepenus paccrosuus HC-SR04 (Ultrasonic ranging module
HC-SR04) umeer pa3pemieHue

A. 0.3cm
B. 0.4cm
C. 0.5cm
D. 0.6cm

Bomnpoc 20. B kakoii cTpoke Koja yKa3aHO K KaKMM IOpTaM Mo kiroueH gatauk Ultrasonic:

#include "Ultrasonic.h"
Ultrasonic ultrasonic(12, 13);
void setup()

{

Serial.begin(9600);

}

void loop()

{

. float dist_cm = ultrasonic.Ranging(CM);
10. Serial.printIn(dist_cm);

11. delay(100);

12.}
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B crpoke 2
B crpoke 5
B crpoke 9
B crpoxke 10

Bomnpoc 21. Kakoii gommycTumeblii TOK Harpy3ku y Mukpocxemsl L293D

oo w»

A. nomyctumblii TOK Harpy3ku 600MA (Ha KaXabli KaHaT)
B. nmomycrumelii Tok Harpy3ku 800MA (Ha Kax/blii KaHa)
C. nonyctumslii Tok Harpy3ku 1000MA (Ha KakJblii KaHaT)
D. nomycrumeii Tok Harpy3ku 1200MA (Ha KaXX1bIi KaHa)

Bomnpoc2 2.
Kakoii gomycTumblii TOK Harpy3ku y Mukpocxems! L293E

A. nomyctumbiii TOK Harpy3ku 1000MA (Ha Ka) bl KaHaT)
B. momyctumbrii Tok Harpy3ku 800MA (Ha KaXKIIbIi KaHa)



C. nonyctumslit Tok Harpy3ku 600MA (Ha KaXKablid KaHai)
D. nomyctumerit Tok Harpy3ku 1200MA (Ha KaKIpIii KaHAT)

Bomnpoc 23.

,Z[J'DI yripaBJI€HUA CKOPOCTHIO Bpalll€CHUS MOTOPYUKOB UCTIOJIB3YHOT HOXKKHU

enase ) |1 > |s] Y55
weurs |2 B meure
oureuty [3 wf] oureyry
GND 4 nf] sno
e s il ono
outeutz s nl] outeura
wez [l 0]l et s
Vg [l 9] enssLEZ

A. ENABLEI u ENABLE2.
B. INPUTL, INPUT2
C. OUTPUTL, OUTPUT2
D. INPUTL, INPUT2, INPUT3, INPUT4
E.
Bomnpoc 24.

Jlns ynpaBieHns yHUIOJIAPHBIM IIAroBbIM ABHraTeneM 28byj-48 MOXKHO HCIIOIB30BAaTh MUKPOCXEMY

A. ULN2003

B. L293D

C. L293E

D. L298
Bormpoc 25.

[ITaroBele nBUTATENN OBIBAIOT

A. YHUTIOISpHBIC

B. OwumomspHeie

C. mnonynonsipHbie

D. cpenHenonspHble
Bormpoc 26.

B kakoi CTPOYKE KOJla MbI 3a/1a€M CKOPOCTb BpalllCHUSA IAroBOTO0 ABUTATCIIA
#include <Stepper.h>
const int IN1 = 2;
const int IN2 = 3;
const int IN3 = 4;
const int IN4 = 5;
const int stepsPerRevolution = 32;
Stepper myStepper(stepsPerRevolution, IN1, IN2, IN3, IN4);

void setup() {



9. myStepper.setSpeed(5);

10. }

11. void loop() {

12. myStepper.step(stepsPerRevolution);
13. delay(500);

14. Serial.println(“counterclockwise™);
15. myStepper.step(-stepsPerRevolution);
16. delay(500);

17. }

B ctpoke 9
B ctpoke 6
B ctpoxe 12
. Becrpoxke 15
Bompoc 27.

Sowp

DTOT aucruied, kak U mpoune Ha KoHTposuiepe HD44780, moaaepxuBaeT ...(BCTaBUTh 2) BapHaHTa Mapaie]bHOTO
uHrepdeiica:

Bomnpoc 28. B kaxoit cTpouke Kofa MbI IPOBOJUM WHHIIMATU3ALNIO TUCIUIES

1. #include <LiquidCrystal.h>

2. LiquidCrystal Icd(12, 11, 5, 4, 3, 2);
3. void setup()

4. {

5. lcd.begin(16, 2);

6. lcd.print("hello, world!");

7.}
8. void loop()
9. {

10. lcd.setCursor(0, 1);
11. lcd.print(millis() / 1000);

12. }

A. Bcrpoke 5
B. B crpoke 6
C. Bcrpoke 2



D. B crpoke 10

OTBeTHI:
1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
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4.2. OueHo4YHbIe CpeacTBA NPOMEKYTOYHOH aTTeCcTaAluN

4.2.1. Yemnuotit omeem

4.2.1.1. Ilopsaaok npoBeaeHuUsl.

[TpomexyTouHast arrecranysi HaleleHa Ha KOMIUICKCHYIO IIPOBEPKY OCBOEHMs AMCHMIUIMHBEL OOydarommiics
noJydaer Bompoc(bl)/3aiaHue(s) M BpeMs Ha IOATOTOBKY. IIpoMexyTouyHass arTecTanusi IPOBOJMTCS B YCTHOH,
IIMCBMEHHON WJIM KOMIIbIOTepHO# (opme. OneHnBaeTcs BIaJeHUE MAaTEPHAIOM, €r0 CUCTEMHOE OCBOECHHE, CIIOCOOHOCTD
TIPUMEHSTH Hy KHbIC 3HAHUsI, HABBIKM M yMEHHS IIPH aHAJIM3€ IPOOJIEMHBIX CUTYalli ¥ PELIEHNH IPAaKTHIECKUX 3a1aHHH.

4.2.1.2. Kpurepuu oneHUBaAHNS.

VY CTHBIN WM IUCBMEHHBIA OTBET HA BOIPOC HAIIPABJICH HA IIPOBEPKY 3HAHUM OCHOBHBIX Pa3zeiloB 110 AUCLUIIIUHE.

4.2.1.2. Kputepuu oneHuBaHMA.

18-20 6a1;10B cTaBHUTCS, €CJIU 00YUAIOLIHICS:

B oTBeTe KadecTBEHHO PACKPBUI coaeprkaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. IIpekpacHO OCBOGH MOHSATHHHBIN
ammapart. [IpogeMoHCTpUpOBaH BBHICOKHH yPOBEHB IMOHMMaHHUS Matepuana. IIpeBocxomHoe ymeHne GopMyIHpoOBaTh CBOU
MBICJIH, O6Cy)KllaTB JUCKYCCHOHHBIC ITOJIOKCHUS.

14-17 6an10B cTABUTCS, €CIIU 00YIAIOIIHIACS:

OcCHOBHBIE BOIIPOCHI TeMBI pacKpbll. CTpyKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOpOIIO0 OCBOSH NMOHATHHHBIH armapar.
[TponemMoHCTpUpPOBAaH XOPOIIMH ypOBEHb NOHHUMaHHMsA Marepuana. Xopolee yMeHHe (OPMYJIHPOBaTb CBOM MBICIH,
00CyIaTh TUCKYCCHOHHBIE MTOJI0KEHHSI.

11-13 6a110B CTABHUTCS, €CITU 00YIAIOTIHIACS:

Temy uwactnuno packpeil. OtBer cinabo crpykrypupoBaH. [loHSTHMIHBIN amnmapaT ocBOeH 4YacTH4HO. IloHMMaHue
OTZICTBHBIX MONOXKEHUI N3 MaTepHaja 1o TeMe. Y AOBICTBOPUTENBHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYKAaTh
JIMCKYCCHOHHBIC TIOJIOKCHHUS.



0--10 6aJJ10B CTABUTCS, €CJIM 00YYAIONIUTACS
Temy He packpbul. [ToHATHIHBIHA anmapaT 0CBOEH HEYJOBJIETBOPUTENbHO. [loHMMaHKe MaTepuana GpparMeHTapHOe W
orcyTtcTByeT. HeymMenue (hopMyIMpoBaTh CBOU MBICIIH, 00CYXKIATh IUCKYCCHOHHBIE TTOJIOKEHHS.
4.2.1.3. OueHovHble cpeacTBA.

Cemectp S

Bompocks! k 3auery:

1. AHanoroBeIi BBOA - MOTEHIMOMETP U OCHMILIOTpad.

2. I'enepanus 3ByKa - mbe3ousinydareib. DoTope3nucTop.

3. Cencop Ha cBeronuoze. [IporpammupoBanne paborst ¢ COM-nopTom.

4. Ananorosslif JaTunk TemnepaTypsl, LM335.

5. IIpotokon 1-Wire u iButton. Arduino u smynstop iButton.

6. Arduino u Temneparypusbiii 1-Wire natuux DS18S20.

7. Arduino u gpaiiBep aurareneit L293D (IIpocToit MoTOp-IITHII).

8. Arduino u cepBOMaIINHKA.

9. LCD-nucmueit Ha 6aze HD44780 u Arduino.

10. UK-garumk npersiterwii a1t Arduino Ha 6a3e poTtoTpaH3ucTopa

Cemectp 8

Bompocsl k 3k3ameny:

1. CtpykTypa nporpamMmsl, KOHCTAHTHI.
2. llucdhpoBoii BBO/BBIBOI. AHAJIOTOBBIIT BBOJI/BBIBO/I.
3. JlononHuTenbHBIC PYHKIIMH BBOAA/BbIBOA. PaboTa co BpeMeHeM.
4. MartemaTtunueckue ¢pyHkuuu. [IceBnociayyaiinbie uncna
5. IlocnenoBaTenbHas nepefava JaHHBIX.
6. [IpepeBanmss. EEPROM.
7. Blink 6e3 delay.

8. Co3manne OMOIMOTEKH.

9. Ethernet, Servo, Firmata library, pabora ¢ 6ubnnorexamu.
10. Hudposoii BBoII, KHOIIKA. AHAIIOTOBHIH BEIBOI, Fading.

4.2.2. IlpakTHYecKoe 3aaHue

4.2.2.1. Ilopsaaok npoBeaeHuUsl.

[IpakTrdyeckne HABBIKA MPOBEPSIOTCS ITyTEM BBIMOJHEHHS OOYUYAIOIIMMUCS MPAKTHYCCKUX 3aJaHUI B yCIOBHSX,
MOHOCTRIO WJIM YACTHYHO TNPHOIMKEHHBIX K YCIOBHAM TPO(ECcCHOHANBHONW IesATeNbHOCTH. lIpoBepsieTcs 3HaHHE
TEOPETHYECKOTO MaTepuaia, HeoOXoIuMoe Il TIPAaBHIIEHOTO COBEPIICHUS HEOOXOMUMBIX NIEHCTBUH, YMCHHE BHICTPOUTH
MTOCTICTOBATEIEHOCTD ICHCTBHIMA, IPAKTHUECKOE BIAJICHIE TPUEMAaMH 1 METOJJAMH PEIIeHHUs MPo(ecCHOHANBHBIX 3a/1ad.

4.2.2.2. KpuTepuu oeHUBaHUSA
27-30 6a1JI0B CTABUTCS, €CJIH 00yYAKOIMMCS
3aJjaHue BBIIIOJIHEHO TTOJIHOCTBIO U ITPAaBUIIBLHO.

22-26 6aJI0B CTABUTCS, €CJIH 00yYAKOIIMMCS
3ajjaHue BBINOJHEHO MOJHOCTBIO, HO HET JI0CTaTOYHOIr0 000CHOBaHMs. VK npyu BEpHOM pElIEHHH JIONYIIeHa OINOKa W
HE/IOYET, He BIUIIOMINN Ha MPABUIBHYIO TIOCIIEAOBATEIFHOCTD PACcCy KICHU.
18-21 6ann0B cTABHUTCS, €CITU 00YIAOIIUMCS:
3amaHue BITOTHEHO YACTHYHO FIIH C (PaKTHYSCKUMHU OITUOKAMHU.
0-17 6ann0B cTaBUTCS, €CTU 00YIAIOIHMCSI:
3amaHue He BHITIOHEHO WM BBITOJHEHO C OOJIBIIINM KOJUYECTBOM (DaKTHYCCKUX OUTHOOK.
4.2.2.3. OueHo4HblIe CpeACcTBA.

Cemectp 5

1. Hamucath nporpammy [uist pabotsl ¢ Mukpocxemoii 74HCS95 (ynpasieHue sipKoCThIO IPOU3BOJIBHOIO

CBETOHOJIOB)

N

. C06paTL CXeMy U3 8 CBETOAUOJ0B U HAITMCATH NPOrpaMmy Jid UX YHIPaBJICHUS C IOMOIIbIO IIOTCHIIUOMETPA

w

. .Hammcatp nporpamMmy Ajis NpoOUurpbiBaHus MEJIOANHU B TOHAJIbHOM PEIKUME

N

. Hantucats nporpammy st 3axuranust (blink) ceroauona, B 3aBUCHMOCTH OT KOJIMUECTBA HAKATHI Ha
KHOIIKY
5. Hanmcatpb mporpamMmy a7 BeiBoAa 10 pas3psaHbIX yucen (B cllydaifHOM MOPSJIKE) Ha 7-MU CETMEHTHBIH
WHINKATOP
6. Hamucats mmporpaMmy Ui BBIBOJA KPYTOBOM «OETyIiei» CBETO-MHINKAIIMA Ha 7-MU CETMCHTHOM

MHJUKAaTOpe
7. Hanncats nporpaMmy /i1st CYUMTHIBAHUS IOKa3aHUH ¢ (hoTOpEe3nCTOpa
8. Hanncats nporpammy s ynpasienus apurareneM DC (ruaBHbII yCK 1 OCTaHOBKA, PEryJIMPOBaHNE



000pOTOB)

9. Hanmcats mporpaMmy [uisl yIIpaBICHUS CEPBOMAIINHKON (KOHTPOJIb YIjIa I0OBOPOTA Baja)

10. Hammcats nporpammy it paboTsl ¢ Mukpocxemoint 74HCS595 (kackagHoe MOIKITIOUEHIE U 3aKUTaHne 16
CBETOANOMIOB B IPOU3BOJILHOM IOPSIKE)

11. Hammcats nporpammy 1t paboTsl ¢ Mukpocxemoit 74HC595 (co3maTh 3 heKT «Kaaro3m»)

Cemectp 8
1. Hammcatp nporpamMmy ympaBJeHHs SPKOCTBIO CBETOAMOAA, HCIIOJNB3Ys IIOCIeNOBaTeNbHBIl HHTEepdeiic

ApnyuHo

Hamnucatp nporpamMmy NpoIIMBKY «YUCTOI0» MHUKpOKOHTpoutepa AVR

Hamnucatp nporpamMmy KajbKyJIaTOp ¢ 00pabOTKON NpephIBaHUI

Hamucats mporpaMmy KOIOBBIN 3aMOK, HCTIONB3Ys GyHkiun attachinterrupt u Detachinterrupt
Hamnucate nporpaMmy MaccuB AaHHBIX, cOXpaHuB aeMeHTsl B EEPROM Apnyuno

Hanmcats mporpammy OyamiIbHEK, A1 MEKpOKOHTpoiutepa ATmega328

Hanncats nporpaMmy cserodop s nemexona

Hanmcats nporpaMmy «yMHBIH CBETHIBHUK

. Hammcats nporpamMmmy menuaruieep

10. HamucaTh mporpamMmy «3alucHast KHHKKa»

©oNe O ~wN
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