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Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI O0O0YJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr MHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX UII OCBOCHHS TUCIIHILIHHBI
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumruimHel paspaboran(a)(n) crapmmii npenoaasarens Jlrooumosa E.M.; crapmmii npenonaBarens
TFamumysnuna 3.3.; npenoaasarens [onsipuna E.I1. (Kadenpa MmateMaTuky ¥ NpUKIagHOR HHPOPMATHKH).

1. IlepeyeHb NJAHUPYEMBIX PpPe3yJbTATOB O0y4YeHHs IO AUCHUILVIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBbIMHU pe3yabTaTamu ocsoenust OIIOII BO

OO6y4aroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIIeIyIOIUMI KOMIECTCHIISIMU:

Iugp Pacmiudposka
KOMIIETeHIIUH npuodperaeMoii KOMIeTeHINH
IK-5 CnocobeH QopMupoBaTh y 0Oy4aloUMXCs yMEHHE IPUMEHATh MaTeMaTH4YeCKUuil ammapar W

[KOMIIBIOTCPHBIC HWHCTPYMCHTBI IIpU TIOUCKE I/IH(l)OpMaIII/II/I, aHaJIu3¢ " PCHICHUU y’-le6HLIX u
ITPAKTUYCCKUX 3aa4

MK-5.1 3HATh BO3MOXKHOCTU NPUMCHCHUSA MAaTCMAaTUYCCKOI'0 armapara U KOMIIBIOTEPHBIX MHCTPYMCHTOB IPH
) TTOMCKC I/IH(IJOpMaHI/II/I, aHaJIU3€ U pCUICHUUN y‘-Ie6HI)IX 1 MPAaKTUYCCKUX 3aJlav

K-5.2 'YMmerh popMHUpOBaTh y 00yUarOIMXCsl HABBIKM IPUMEHATh MaTEMaTHUECKHUI anmnapar ¥ KOMIbIOTEpHBIE
' MHCTPYMEHTHI P MOKUCKE MH(POPMAIUHU, aHAJIM3€ U PELICHUH YYeOHbBIX M IPAKTUYECKUX 3a/1a4

Bnanets criocoOHOCTRIO POPMHUPOBATH Yy O0YJAIOIINXCS HABBIKM MPUMEHATh MAaTEMaTHIECKUH amnmapaT
IK-5.3 1 KOMITBIOTEPHBIE HHCTPYMEHTHI P MTONCKE HHPOPMAINH, aHATH3E U PEIICHUH yIEOHbBIX U
MPaKTHYECKHX 33139

OO0y4aroniuiicsi, OCBOUBIINNA AUCITUILTHHY (MOIYIIB):
JlomxeH 3HaTh:

BO3MOXXHOCTU NPUMCHCHHUSA MATCMATHYCCKOI'O almnapara U KOMIBIOTECPHBIX HWHCTPYMCHTOB IIpHU 3(1)(1)CKTI/IBHOM
ITIOUCKE I/IHq)OpMaL[I/II/I, AaHAJIN3¢ U pCIHICHUUN y‘IC6HLIX 1 MPAKTUYCCKUX 3a/lavd NIporpaMMHUpPOBaHUA U pO60TOTeXHI/IKI/I.

JloJKeH ymMeTh:

(I)OpMI/IpOBaTB y O6y‘IaIOH.[I/IXC$I HABBIKA NMPUMCHCHHUS MaTCMATUYCCKOI'O armnapara U CTaHAAPTHBIX KOMIBIOTCPHBIX

WHCTPYMEHTOB TpH >(dexTuBHOM momcke HHPOpManWy, aHATM3€ M PEIICHHH Y4YEOHBIX M MNPAaKTHYECKUX 3alad
MIPOTPaMMHPOBaHUS U POOOTOTEXHHKE.

JlomxeH BIaieTh:

CIIOCOOHOCTBIO (i)OpMI/IpOBaTL y 06yqa}0mnxc;{ HABBIKW PUMCHCHUA MAaTECMATUYCCKOI'O allrapara U CTaHAAPTHBIX

KOMITBIOTEPHBIX HHCTPYMEHTOB NpH 3((HEKTHUBHOM MOUCKE MH(POPMAINH, aHATIHN3E U PELICHUH YIE€OHBIX M MPAKTHIECKUX
3aj1a4 [IPOrpaMMHPOBaHUS U POOOTOTEXHHKE.

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Hannas pgucruminHa (Moaynis) Brmouena B pasgen  "B1.0.08.01  Iucrmmiwssl  (Momgysm)" OCHOBHOM
npodeccuoHanbHOM 0o0pasoBatenbHol nporpammbl 44.03.05 "Tlemarormueckoe obOpasoBanue (¢ ABYMsS TPOQHISIMH
MIOATOTOBKH) (Marematuka u ¢busnka)" u OTHOCHUTCS K 00s13aTeNTLHBIM JIUCHMILINHAM.
OcBauBaetcs Ha 3 Kypce B 5 ceMecTpe.

3. O0beM AUCHMILVIMHBI (MOAYJIfA) B 32a4eTHBIX eIMHMIAX ¢ YKA3aHMEM KOJIMYeCTBa YacoB, BbIAeJEeHHBIX HA

KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoTy o0y4arommxcs

OO6m1ast TPyAOEeMKOCTh TUCIMIDIMHBI COCTABISIET 6 3a4eTHBIX(bIe) enuHuI(bI) Ha 216 gaca(oB).

KonrakrthHast pabora - 108 uaca(oB), B ToM umncie jekuuu - 36 vaca(oB), mpakTtuueckue 3aHstusi - 0 gaca(oB),
nabopaTopHbIe paboThI - 72 Yaca(oB), KOHTPOIb CAMOCTOSITENEHOU PaboTHI - 0 yaca(oB).

CamocrositenbHas pabota - 108 gaca(os).
KonTtposs (3a4ér / ax3amen) - 0 gaca(os).

d)opMa MPOMEIKYTOUHOI'O KOHTPOJISL AUCHUIIJIIMHBL: 3a4€T B 5 CEeMECTpE.

4. Copep:xkaHue IHCUMILUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejlaM) ¢ YKazaHHEM
OTBEJCHHOI0 HA HUX KOJINYECTBA aKaJeMHU4YeCKHX YacOB U BH/I0B Y4eOHBIX 3aHATHH

4.1 CTpyKTypa M TeMaTHYeCKHUi IJIAH KOHTAKTHON W CAMOCTOSITEIbHOM Pa0oThI 0 AUCHUILINHE (MOAYJII0)
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Tema 1. [IporpammupoBanue Arduino. Beenenue. Ctpykrypa

1. |mporpammsl, koHCTaHTHI. LldpoBoii BBOA/BEIBO. 5 2 0 6 10
AHAJIOTOBBII BBOJI/BBIBOI.
Tema 2. [lononHuTensHble QyHKIMK BBOAA/BbIBoa. PaboTta co

2. [BpemeHeM. Matemarnueckue ¢pyHkiuu. [IceBnocnyyaiinsie 5 4 0 8 12
qrca

3 Tema 3. [locnenoBatenbHas nepenaya nanHbix. [IpepoiBanusl. 5 2 0 6 10

" [EEPROM. Blink 6e3 delay.

Tewma 4. Cosnanue oubnuoreku. Ethernet, Servo, Firmata

4. | 5 4 0 8 10
library. Pabora ¢ GubaroTekam.

5 TeM_a 5. Lludporoii BBOJ - KHOTIKA. AHAJIOTOBBIA BBIBOJ - 5 4 0 8 10
Fading.

6. [Tema 6. AHaOTOBBIN BBOJ - MOTEHIIMOMETP H OCIIMILIOTpad. 5 4 0 6 10
Tema 7. I'enepanusd 3ByKa - be3ousinyyarens. Doropesucrop.

7 Cencop Ha cBeronuoje. Oomenue ¢ Arduino - 5 4 0 8 12

porpammupoBanue padotsl ¢ COM-noptom. [loakmodaem k
Arduino Memiky PS/2

Tema 8. AHanOroBbIi gaTunK Temmepatypsl - LM335.
8. [[Ipotokon 1-Wire u iButton. Arduino u smynstop iButton. 5 4 0 6 10
Arduino u remnepartypusiii 1-Wire naturk DS18S20.

Tema 9. Arduino u npaiiBep nurareneit L293D (IIpocroii
9. [motop-mmin). Arduino u cepBomainaka. LCD-nucrieit Ha 5 4 0 8 12
6a3ze HD44780 u Arduino.

Tema 10. UK-naTuuk npensitctBuii 11 Arduino Ha 6a3e
(doroTpan3ucTopa

Wtoro: 216 36 0 72 108

4.2 Conep:xaHue TUCHUILTHHBI (MOIYJIsl)

10. 5 4 0 8 12

Tema 1. IlporpammupoBanue Arduino. Bpenenme. Crpykrypa nporpammbl, KoHcTaHTbl. Iludposoii
BBO/I/BBIBO/I. AHAJIOTOBbIii BBOI/BBIBO/I.

[IporpammupoBanue Arduino, BBemeHue. CTpyKTypa MpoOTrpaMMbl, KOHCTAaHTHL. LludpoBoii BBOA/BEIBOJ.
AHaIIOTrOBBII BBOJI/BBIBOI.

3HaKOMCTBO U Hayajo pabotsl ¢ Arduino Uno: o TOM YTO 3TO U 3a4eM OHa HYXKHA; O MMOJKIIOYCHUH K KOMITBIOTEPY U
ycTaHoBKe nporpammuoii cpensl Ha OC Windows;

3HaKOMCTBO CO CpeJOH HpPOrpaMMHUPOBAHMSA, CTPYKTYPOH NPOTpaMMBbl, HUCIOJIB3YEMbIE THUIIBl NEPEMEHHBIX H
HalnyvcaHue nepBoi nporpaMmsl it Arduino.

Monxmouennn kaonok Kk Arduino Uno; o ToMm 3auem HyxeH breadboard. OObsicHsIeTCS KaK IPUMEHSETCS IUPOTHO -
UMIYJIbCHAs MoOIyNsanus (Takxke wu3BecTHas kak MM wmum PWM). PaccmarpuBaercss BO3MOXKHOCTB CO3aBaTth
coOCTBeHHBIE (YHKIMHM B cpejie NIporpaMMmupoBaHus Arduino Ha npuMepe (yHKIUHM CTaOMIM3aLUH HEYCTOHYMBOTO
CHUTHaJA.

Hcnonb3oBanne aHanmoroBeix BXxoa0B Arduino. C MOMONIIBIO CXEMBI JETHUTENs HANPSHKEHUS U (POTOpe3ncTopa
cobupaeM ¢QoroceHcop. Ha ocHoBe Hero jenaeM NPOTOTHII YCTpOMCTBa pe3epBHOro ocBemieHus. M Bo3moxkHOCTH
MIPUMEHEHNST HHPPAKPACHOTO JalbHOMEpa

Tema 2. JlononHuTedbHbIe (PyHKIMH BBoOAa/BbIBoAa. Padora co BpemeneM. MaTeMaTHyeckue (yHKIMM.
IlceBnociyyaiinbie ynciaa

PaccmaTpuBaroTcst 6a30BbIe TOHSTHS CXeMOTEXHUKH. O TOKE M HAaNpsDKEHWH, O TOM KaK MPUMEHSIOTCS PE3UCTOPHI 1

KaK CTPOSATCS JCIUTENH HanpspkeHus. O CTATUBAIOIINX, MOATATHBAIONINX W TOKOOTPAHWYCBAONINX pe3ucTtopax. O 3aKoHe
Owma. O ceHcopax u perymaropax HanpspkeHus. O MOACTPOSUHBIX PE3NCTOPaX M aHAJIOTOBBIX BXoAax. M o ToM, Kak BcE 3TO



cootHocHTcs ¢ Arduino.

PaccmarpuBarotcss momonHUTENbHBIE crenndudabie QyHKIMH Arduino it paboTel co BpeMeHeM unsigned long
millis(void); Be3os: time = millis();

PaccmatpuBarotes cienmguaasie MateMaTrdeckne GyHknun 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).

PaccmatpuBatorest crierubuynsie Gpynkimu Arduino: void randomSeed(unsigned int seed)
Tema 3. IlociienoBarenbHas nepegaya q1aHHbIxX. IlpeppiBanus. EEPROM. Blink 6e3 delay.

PaccmarpuBaercst Arduino/Arduino BCTpOSHHBIH KOHTPOJIIEP UIS MOCIIEA0BATEIbHON Mepeaadyr TaHHBIX, KOTOPBIH
MOXKET HCIOJIb30BaThCs Kak JUisi CBsi3u Mexay Arduino/Arduino ycTpoicTBamu, Tak M Ul CBA3M ¢ KoMmbloTepoM. Ha
KOMIBIOTEPE COOTBETCTBYIOIIECE COCAMHEHHE IpencTaBieHo b0 o0eraHbIM COM-moprom (B ciydae Arduino Single-
Sided Serial Board), mu6o USB COM-nopToM, KOTOpHIA TOSBISETCS B CHCTEME IIOCIE YCTAaHOBKH HEOOXOIMMOTO
IpaiiBepa.

3HaKOMCTBO ¢ npepbiBaHusMU. [IpepbiBaHue (aHTII. interrupt), CUTHaJ, COOOMIAOIINI MTPOLIECCOPY O HACTYIICHUH
Kakoro-Jimbo coObiTust. [Ipn 3TOM BBINOJIHEHHWE TEKYIIEH IOCIEIOBAaTENbHOCTH KOMAaHJ IPHOCTAaHABIMBACTCS, U
yInpaBjeHue nepenaéresi o0padOTUMKY MpEepBIBAaHUS, KOTOPBIH BBIONHAET PabOTy 1Mo 00paboTKe COOBITHS M BO3BpallaeT
yIpaBieHNE B IPEPBAaHHBIN KOJI.

3nakomctBo ¢ EEPROM. EEPROM, (Electrically Erasable Programmable Read-Only Memory) snexrpuyecku
crupaemoe nepenporpammupyemoe I[13Y, DCIII3Y). [TaMaTh TakOro THUIMA MOXET CTUPATHCA W 3ANOJHATHCS NaHHBIMU
HECKOJIbKO AECATKOB THICAY pa3. Mcmonp3yeTcss B TBEpAOTENbHBIX HakomuTensx. OpHol u3 pasHoBunHocteiit EEPROM
seisiercst aemr-namath (Flash Memory). I[Tpumep ncnons3zoBanust millis() 11t OAHOBPEMEHHOTO BBINOJHEHH I HECKOJIBKUX
3ajad.

Tema 4. Co3znanue oubauorexu. Ethernet, Servo, Firmata library. PaGora ¢ 6u6aunorexkamu.

Ha npumepe 6ubnmoteku ans pabotel ¢ PS/2-yerpoiictBaMu orieHnBaeTcst pabora depes 6ubmmorexy. bubnmmoreka
9TO JOMOJHUTENIBHBINA KJIACC, KOTOPBIH MHKANCYJIUpYeT B cebe QyHKIMU Ui paboThl C YCTPOHCTBOM, T.O. VIS CO3NAaHUS
OuOIMoTEKN HYXKHO co3aarh oauH .h ¢daiin B koTopoMm OyneT OMUCHIBAaTHCA KIIacC/(YHKINHM/ KOHCTAaHTHI M OIHH .CPpP, B
KOTOPOM BCE 3TH (DYHKLIMH PEaTn3yOTCA.

Ethernet-umng sTo monmomHUTEeNbHAS MIaTa, KOTOpask HOAKIIOYACTCS K apIyHHO M MO3BOJISACT 3TOH 3aMedaTelbHOI
IUIaTe MOCBHUIATh W TIOJIy4aTh JaHHBIC Yepe3 JIOKAJIbHYIO CeTh M Jake pabortate MHTepHeToM. PaboTa ¢ mpoTokomamu
TCP/IP B mminae peann3oBaHa ammapaTHO Ha MEUKpocxeme W5100.

Servo library - 6ubmioreka st paboTsl ¢ cepBoMaiinakamu. CepBOMAIIIMHKA - 3TO MOTOP-PEAYKTOpP, ¢ 00paTHOi
CBsI3b10, Onarosapsi KOTOPOH MOXKHO MOBEPHYTh BBIXOJHOI Bajl Ha CTPOro omnpeaenéHHbli yron. CTaHJapTHbIE pyJieBbIe
MaIHKy, BepTsaTcs ot 0 1o 180 rpagycos.

bubanoreka Firmata peanusyer nporokon Firmata, 4To mo3BoJisieT MpoCcThIM 00pa3oM 001IaThes ¢ MporpaMMaMy Ha
kommbloTepe. JlaHHas Oubamnorexka Bxomut B coctaB Arduino IDE. YaoOHa Tem, 4To mpu HEOOXOAMMOCTH HE HYIKHO
n300peTaTh BEJIOCUIIE]] U IPUIYMBIBATh CBOM ITPOTOKOJI, @ YK€ MCIOJIb30BATh ITOT FOTOBBIH MTPOTOKOJL.

Tema 5. IludpoBoii BBoj - KHONKa. AHAJNIOrOBBIH BhIBOA - Fading.

PaccmarpuBaercsi ckeru Fading, xak mpumep pad®otel ¢ dyHkuueil analogWrite aHajIoOroBbIM BBIBOJIOM CHIHAJNA.
JleMOHCTpHUPYETCs, YTO 3HAYCHHE, KOTOPOE MOXHO MepenaBath B analogWrite momkHO ObiTh Mexay 0 u 255, uro
COOTBETCTBYeT HampspkeHuro or OV mo 5V Ha BeIxone mopta. IlocTemeHHO yBenWuuBas/yMEHbIIAs IEpeJaHHOE B
analogWrite 3Ha4eHHE MOXHO MOOHMTHCS IUIABHOTO POCTA/MalICHUs HANPSHKCHUS Ha BhIXoAe. [IOOKIFOYMB K OZHOMY H3
PWM-moptoB apaywunst (3, 5, 6, 9, 10, 11, a Ha mrartax Ha 0a3e ATmega8 Tompko 9, 10, 11 ) cBeroxnon OyaeT MIaBHO
3aropartbcs U 3atyxaTh (fading).

Tema 6. AHAJIOTOBBIii BBOJI - OTEHIMOMETP M ocumiiorpad.

PaccmatpuBaeTcsi aHAJIOTOBBIA BBOJI C MCIIOJIB30BAHNEM IEPEMEHHOTO PE3UCTOpaA, MOIKIIOUYEHHBIN K aHAJOTOBOMY
Bxony. Broautcs ¢pyHkius - analogRead(), koTopas cuuThIBaeT 3HaUue€HUE ¢ aHAJIOrOBOTO MmopTa. [loka3aHo, 9TO B OTIAMYNN
OT IUGPOBOrO MOPTa, AHAIOTOBBIA MOPT UMeeT (B ApaymHo) 10 paspsmos. JemoHCTpHpyeTcs ImpocToil ocumiuiorpad.
AHaoroBeIi BBOJ OocIiruIIorpad.

Tema 7. I'enepanust 3Byka - nbe3ousiayuareb. ®oropesucrop. Cencop Ha ceeroauone. Odmenne ¢ Arduino -
nporpammupoBanue padorsl ¢ COM-noprom. Iloaknawyaem k Arduino meiuky PS/2

[Ise30kepamuyeckne n3myyarenn (Ibe30M3ITydaTeln) 3JEKTPOaKyCTHYEeCKHE YCTPOHCTBA BOCIIPOM3BEICHUS 3BYKa,
UCTIONIB3YIOIINE IThEe30JIEKTPUUECKU (PPeKT (3GPEKT BOHUKHOBEHHUS IOJSIPU3ALNU AMAICKTPUKA MOJA AEHCTBHEM
MEXaHWYECKUX HaNpsDKEHUH (MpsSMOM Ibe3odieKTpuueckuil 3¢ ¢exr). CymecTByeT W 0OpaTHBIH Ibe303JeKTPUIECKUH
3¢ PEeKT BOSHUKHOBEHNE MEXaHNYECKUX Je(OpMaIMi 101 1eHICTBHEM 3JIEKTPUIECKOTO TOJIS.

DOTOPE3UCTOP TMOTYIPOBOAHUKOBBIN MPHOOP, M3MEHSIONMA BEIWYMHY CBOETO COMPOTUBIICHUS NPH OOIydeHHH
CBETOM.

PaccMoTpeHO HecTaHIapTHOE UCIIOIB30BaHUE CBETOJHOA.

PaccmarpuBaercs xoncosnbHas POSIX C mporpamma? mporpamMma MOXKeT HNPUHMMAaTh U IepelaBaTh JaHHBIC Ha



wiaty Arduino/Arduino

Tema 8. AnanoroBsiii gaTuuk Temmnepatypbl - LM335. IIpotokos 1-Wire u iButton. Arduino u >myasTop
iButton. Arduino u Temnepatypusiii 1-Wire natunk DS18S20.

Arduino u smymstop iButton. Arduino u Temmneparypusiii 1-Wire matanx DS18S20.

PaccMoTpeH BapuaHT HMCIOJNB30BaHUS TepMOpe3ucTopa. PaccMOTpeHO, Kak paboTaTh C aHAIOTOBBIMHU JaTYHKaAMH
TeMnepaTypsl, Ha npuMepe LM335.

3rakomcTBO ¢ [-Wire m pabora ¢ ycTpoicTBOM, HCIOJB3YIOMIUM 3TOT MPOTOKOJI. PaccmaTtpuBaercs Arduino u
smyJsTop iButton

Tema 9. Arduino u npaiiBep nBurareneii L293D (IlIpoctoii MoTop-miuiaa). Arduino u ceppomammnuka. LCD-
nucmiaeii Ha 6aze HD44780 u Arduino.

HWcnons3yercst nonynapHsIi ApaiiBep anst ynpasneHus Motopunkamu L293D. L293D comepxut nBa apaiiBepa amist
YIIpaBJIEHUs AJIEKTPOBUraTeIsIMH HeOObIIONH MomHOCTH. MiMeeT Be maphl BXOJOB /ISl YIPABISIIONIMX CUTHAJIOB U JIBE
Iapbl BEIXOJOB Ul HNOJKIIOUEHHs 3eKTpoMoTopoB. Kpome Toro, y L293D ecTs nBa BXoja Ui BKIIIOYEHUS KaXKJOrO U3
JpaiiBepoB. OTU BXOJBI HCIOJB3YIOTCS AJIS YIPABIEHUS CKOPOCTBIO BpallleHHsA 3JEKTPOMOTOpPOB ¢ momoiusio MM
(PWM).

PaccmarpuBaeTcsi MOTOpP-peIyKTOp, CIIOCOOHBINH MOBOPaYMBATh BBIXOJHOM Bal CTPOTrO B 3aJlaHHOE TOJIOKEHUE (Ha
yroJ) M yAEpKUBATh €T0 TaM, BOIIPEKU CONPOTHBIICHUSAM U BO3MYIIECHHUSM HEAPYKEITIOOHOH Cpeabl.

PaccmarpuBaercs LCD-aucruten Ha 6a3e konTpoiuiepa HD44780 va mpumepe WH1602B-YYK-CTK.
Tema 10. UK-gaTunk npensTcTBuii 1Js1 Arduino Ha 6a3e poToTpanzucropa

PaccmaTpuBaeTcs aHamOroBhIi ceHCOp Ha (hoToTpaH3ucTOope. Tak Kak JaTYMK aHAJIOTOBBIH, TO €TO BBIXOJ JOJDKEH
MOJKJIIOYAThCAd K aHAIOTOBBIM mopTaM KoHTposutepa Arduino (sa Bxon ALl mumkpokonTtposutepa). Ilo Bemmumne
AHAJIOrOBOT'0 CHT'HAJIa Mbl CMOYKEM IIPHUMEPHO OLEHUBATh PACCTOSIHUE A0 MPEISTCTBUS (pa3ymMmeeTcsi, aDCOTIOTHBIX BEIUUUH
MBI ITOJTYYUTh HE CMOXKEM, TaK KaK YpOBEHb CUTHaJa OyJeT MEHATHCS B 3aBUCHMOCTH OT 00BekTa). [IpocTeiimas cxema 310
napa u3 UK-ceeronuona u pororpansucropa

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 o0ecneyeHHs JJIsl CAMOCTOSITENbHON PpadoThl o0yyalomMUxcs:i MO
JUCHUILINHE (MOLYJII0)

CaMmocrosiTenpHass pa0oTa OOYYAIOUIMXCS BBITIONHSIETCS IO 3aMaHUI0 M TPH METOJUYECKOM PYKOBOJICTBE
mpemonaBaTensi, HO 0Oe3 ero HemocpeAcTBeHHOro yyactus. CamocTosTenbHas paboTa MmoIpasleisieTcs Ha
CaMOCTOSITENbHYIO pa0OTy Ha ayIMTOPHBIX 3aHATHIX M HAa BHEAYJUTOPHYIO CaMOCTOSTENbHYIO padoTy. CaMocTosTenbHas
paboTa oOyuaromuxcs BKJIIOYAeT KaK MOJHOCTBIO CAMOCTOSITEIbHOE OCBOCHHE OTAEIBHBIX TeM (pa3fesioB) AMCLUILINHEI,
Tak W mMpopabOTKy TeM (paslenoB), OCBAMBAEMBIX BO BpeMsl ayIUTOpHOW paboThl. Bo BpeMsi caMoCTOSTENbHON paboTh
00yJarouecss YUTAOT M KOHCICKTHPYIOT YYeOHYIO, HAYYHYH0 W CIPABOYHYIO JIUTEPATyPy, BBIMOJHSAIOT 3aIaHus,
HalpaBJICHHbIE HA 3aKperieHue 3HaHWW M OTPaObOTKY YMEHHI W HaBBIKOB, TOTOBSATCS K TEKYHIEMY M MPOMEXYTOUHOMY
KOHTPOJIIO 110 TUCITUIIIIMHE.

Opranuzanusi caMOCTOSTENbHON paboThl 00YYaIOLIMXCsl PErJIAaMEHTHPYETCSl HOpPMATUBHBIMU JJOKYMEHTaMHU, Y4eOHO-
METOJMYECKOHN JINTepaTypoil U 3NMEKTPOHHBIMH 00pa30BaTeIbHBIMHU PECYpCaMHu, BKITIOYAs:

[Nopsinok opraHM3anii M OCYIIECTBIECHHsS 00pa30BaTENbHON HEATENHLHOCTH 1O 00pa3oBaTeNLHBIM MpOrpaMMaM
BEICIIEro 00Opa3oBaHWs — TporpaMMmaM OakaylaBpuara, IpOrpaMMaM CIIEIHAINTETa, IPOrpaMMaM MarucTpaTypsl
(yTBepkIeHHBIN Tprka3oM MUHHCTEpCTBA HayKd W BBICIIEro oOpa3oBanus Poccuiickoit @enepammu ot 6 ampens 2021
roja Ne 245)

VYcerap  (enepa’dbHOr0  rOCyIApCTBEHHOTO — aBTOHOMHOrO — o0pa3oBaTtelbHOro  yupexxnenus — "KazaHckuii
(ITpuBomxckuii) penepanbHbIl yHUBEpCUTET"

IIpaBuna BHYTpEeHHETO pacHopsaka (heaepanbHOro TOCyJapCTBEHHOTO aBTOHOMHOTO — 00pa30BaTEIbHOTO
YUpexaeHns BhICIIero npodeccruonansHoro odpasosanus "Kazanckuii (IIpuBomkckuit) penepanpusiii yHuBepcutet"

JlokanbHEIE HOPMATUBHBIC AKTbI Kazanckoro (HpI/IBOJ'DKCKOFO) (be}lepanLHoro YHUBEPCUTCTA

6. ®oH/1 OLIEHOYHBIX CPECTB MO JUCHHUILINHE (MOTYJIIO)

®DOHJT OIEHOYHBIX CPEACTB IO TUCIMIUIMHE (MOAYIIO) BKIIOYAET OICHOYHBIE MAaTepHabl, HANpaBIEHHBIE Ha
MIPOBEPKY OCBOEHMSI KOMIIETCHLMH, B TOM 4YHCJIE 3HAHMHA, YMEHUH U HaBBIKOB. (DOHJ OLIEHOYHBIX CPEJCTB BKIIOYAET
OLICHOYHBIE CPEJCTBA TEKYLIETO KOHTPOJISI M OLIEHOUYHBIE CPEICTBA IPOMEKYTOUHON aTTeCTAllUU.

B ¢onze orieHOYHBIX CpeACTB COACPIKUTCS CIIeAYIOMast HHOPMAIIHS:

- COOTBETCTBHE KOMIICTEHIINH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 10 JTUCLIUILIHHE (MOAYIIIO);
- KpUTEPUH OIIEHUBAHIS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MeXaHMU3M (OPMHUPOBAHHS OLEHKH 110 JUCLUITIHHE (MOAYJIIO);

- OIMMMCAaHUEC NOPsJAKAa IPUMCHCHU U IPOLUCAYPhI OLICHUBAHUSA IUIS1 KAXKA0I0 OHEHOYHOI'O CPEACTBA;



- KPUTCPpUU OLCHUBAHUSA AJI KAKIO0I'0 OLCHOYHOI'O CPCJACTBA,

- COAEpXKAaHWE OICHOYHBIX CPEACTB, BKJIIOYAs TPeOOBaHWS, NPENBSBISIEMbIE K JICHCTBHSIM OOydarommxcs,
JEMOHCTPHPYEMbIM PE3yNIbTaTaM, 3aJaHus Pa3INIHbIX THIIOB.

@DOoHZ OIIEHOYHBIX CPECTB MO NUCHUIUINHE HaxoanuTcs B [Ipmoxernn 1 k mporpaMMe TUCIHIDTHHBL (MOIYITIO).

7. IlepeyeHb JUTEPATYPbl, HEOOXOAMMOM AJI5l OCBOCHUS JUCHMIIMHBI (MOLYJIsST)

OcBoeHHE IUCHUILIMHBL (MOXYJs) TpenrosaraeT n3ydeHue ydeOHOH nurepaTypbl. Jluteparypa MoXeT OBITH
JOCTyIHa 00y4aronuMCsi B OJTHOM U3 JIBYX BapuaHTOB (JIUOO B 000MX W3 HUX):

- B DJJEKTPOHHOM BHJE - 4Ye€pe3 3JICKTPOHHBIC OHONMOTEYHBIE CHCTEMbl Ha OCHOBAaHMM 3aKJIO4YeHHBIX KDY
JIOTOBOPOB C TIPaBo00OIagaTeNsIMu;

- B Ie4aTHOM Buje - B Hayunoit 6ubnuoreke EmaOyxckoro uacturyra KOVY. O0yuaronecs noiay4awT y4eOHYO
JUTEpaTypy Ha a0OHEMEHTE II0 YUTATEIBCKMM OWJIeTaM B COOTBETCTBHHM C MpaBHIAMH I0JIb30BaHMs HaydHoii
OUOINOTEKOI.

DJeKTPOHHBIE U3AaHHS TOCTYIHBI IUCTAHIIMOHHO U3 JII00O0H TOYKHM HPH BBEICHUN 00YYaIOMIUMCS CBOETO JIOTHHA H
napojst OT JMYHOro KaOuHera B cucreMe "DIeKTpoHHBIM yHHBepcuteT". [IpM HCIONB30BaHUM MEYATHBIX W3AaHHUNA
OubnuoTeuHpli (GOHI JOMKEH OBITh YKOMIUIEKTOBAaH MMM M3 pacyera He Menee 0,25 sk3eMmmusipa Ha KaKAOTO
o0ydaromierocs U3 4ucia JIMll, OJJHOBPEMEHHO OCBaUBAIONIUX AaHHYIO JUCHUILIUHY.

[lepedens yueOHO# mUTEpaTYpPhl, HEOOXOIUMOM 11 OCBOCHHMS AUCIUIUTMHEI (MOAyst), Haxoautest B [Ipunoskernn 2
K paboueil mporpamme IUCHUILIMHBL OH TOMJIEKHUT OOHOBJIEHHIO INPH HM3MEHEHUHM YCJIOBUiI aoroBopoB KOV c
npaBooONaaTeNs MU DJICKTPOHHBIX M3JAaHUH M IpU HM3MEHEHWH KoMmIuiekToBaHus (ounoB HayuHoit Oubnmorexu
Enabyxckoro uacturyra KOV,

8. Ilepeuenb pecypcoB MH(OPMAIHOHHO-TEIEKOMMYHUKANMOHHOH ceTu "UWHTepHeT'", HEOOXOAUMBIX IS
OCBOCHMSI JIMCLUILTUHBI (MOYJIs1)

BubnunoTeka o poboToTexuuke - http://roboticslib.ru/books/
Hayuno-nomysipHbIii moptan 3aHuMarenbHas pobotoTexHuka - http://edurobots.ru/category/uroki/
Caift komMmanun «AMnepkay - http://www.amperka.ru

9. MeTonnyeckne yKazaHus JJisi 00y4aomuxcsi Mo 0CBOEHUIO TUCHUIIUHBI (MOTYJIs)

Bupa pador MeToanyeckue peKoMeHAALUH

JEKIUH B Xxonme NEeKUMOHHBIX 3aHATHH ClleyeT BECTH KOHCIEKTHpOBaHHE ydeOHoro Mmarepuana. OOpamarhb
BHUMaHHE HA KaTerOpHH, (HOPMYJIMPOBKH, PACKPHIBAIOLINE COJIEpKaHHE TEMbl, HAyYHBIE BBIBOIBI U
MIPaKTUYEeCKHEe peKoMeHaaIuy. JKenaTenbHO OCTaBUTh B paOOYMX KOHCIIEKTAaX IOJIs, Ha KOTOPBIX JeaTh
IIOMETKHU U3 PEKOMEHI0BAHHOM JIMTEPATYPBI, JONOJIHIOLINE MaTepUall IPOCIYILIAHHON JIEKIIUHY, a TaKKe
MIOYEePKUBAIOIINE OCOOYI0 BaXXHOCTh TEX WJIM UWHBIX TEOPETHUECKUX TONOKEHUH. 3amaBaTh
NIPENOJABaTEN0 YTOYHSIIOIIME BOIPOCHL C LIEIbI0 YACHEHUS] TEOPETUUECKUX ITOJIOKECHUN, IIPAKTUYECKUX
peKOMeHAaui, pa3peleHns NpoOJIeMHBIX cuTyanuil. B Xo/e MOATOTOBKM K JIEKIMOHHBIM 3aHATHIM
MIOBTOPUTHh W3JI0KEHHBIH paHee y4eOHBIN MaTepHal, 0O3HAKOMHUTHCS C OCHOBHOM M JIOTIOJIHUTEIHHOMN
IUTepaTypol, wnHpopManueil W3 PEKOMEHIOBaHHBIX VIHTEpHET-pecypcoB MO M3YYEHHOH TeMe.
JopabaTeIBaTh CBOH KOHCIIEKT JICKIMH, /1eJIasi B HEM COOTBETCTBYIOIIME 3allMCH N3 PEKOMEHI0BAHHOMH
OCHOBHOH M JIOTIOJTHUTENILHOM JIMTepaTypsl, VIHTepHET-pecypcoB M0 MPOOIEMHBIM BOIIPOCAM.

naboparopuble | BeimomHeHne mabopaTopHbIX pabOT HampaBlIeHO HAa 0000IIeHHE, CHUCTEMaTH3aIuIo, YIIIyOJieHue

paboTsI TEOPETHYECKUX 3HAHWH; (OPMUPOBAHME yYMEHHWH NPHUMEHSTH MOIYyYCHHBIE 3HAHUS B IIPAKTUYECKOH
JeATeIbHOCTH; PAa3BUTHE AHAIUTHYECKUX, MPOEKTUPOBOUYHBIX, KOHCTPYKTUBHBIX YMEHHH; BBIPAOOTKY
CaMOCTOSTENILHOCTH, OTBETCTBEHHOCTH M TBOPUECKOH MHUIIMATHUBEL. B X0/1€ BBINONIHEHMS 1a00paTOpHOI
paboTBl CTYJOEHT [ODKEH NPOSBUTH YMEHHE CaMOCTOSTENbHO paboraTh ¢ yueOHOW M HaydyHOH
murepatypod, HMHTepHeT-pecypcamu, IPOJEMOHCTPUPOBATH HABBIKM  BJIAJEHUS KOMITBIOTEPHOU
TEXHUKOH M IaKeTaMH NMPUKJIaJHBIX TPOrpaMM COOTBETCTBYIOIIEro HazHaueHMs. KOHTpOJIBbHOM TOUKOM
nmabopaToOpHOIl PabOTHI SABIAETCS €€ 3allUTa. 3alluTa MPOBOJUTCSA B YCTHOW (OpME: CTYACHT IOJDKEH
yMeTb OOBSICHUTh U 000CHOBATH Ka)KIbIH BRIITOTHEHHBIH ATAIl PaOOTHI.

camoctosi- | CamocTosTenmpHAst paboTa MO TaHHOHM JMCHUILIMHE BKJIFOYACT: OBTOPCHHE TEOPETHYCCKOTO MaTepHaa;
TeNbHAs paboTa| MOATOTOBKA K MPAKTUYECKUM 3aHATHSAM; PCIICHHWE 3aJad, BHIIAHHBIX HAa MPAKTUYCCKUX 3aHATHAIX;
MOJTOTOBKA K MHUCHMEHHBIM paboTaMm, MOATOTOBKa K 3k3aMeHaMm. Jlrobas ¢opma caMOCTOSTEIbHON
paboThl HaYMHACTCS C U3YyYCHHWS KOHCIEKTa JIEKIUH, COOTBETCTBYIOIIEH ydeOHON u HaydHOI
JUTEpaTypel, a Takxke WHPOPMAIMKM W3 PEKOMEHAOBaHHBIX VIHTepHeT-pecypcoB. Bo Bcex
PEKOMEHIYEeMbIX y4eOHMKaX W Y4eOHBIX IMOCOOMSAX COAep)KaTcs KOHTPOJBHBIE BOIPOCH], KOTOPHIE



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

Bupn pabor MeTtoanyecKue peKOMeHIANUH

NOMOTar0T MOBTOPUTH KIIHOYEBBIEC MOMCHTBL COOTBeTCTByIOIIIeﬁ TEMbI, W TIPAKTUYCCKHUC 3aJaHUs,
HAaNCJICHHBIC HA BBIABJICHUC JIOTHYCCKUX B3aHMOCBSI3CH.

3aueT JUii KOHTpOJI YCBOEHHUS JaHHON IUCLUIUIMHBI TNPEAyCMOTPEH 3adeT, Ha KOTOPOM CTyJIeHTaM
HEOOX0ANMO OTBETUTH Ha BOIIPOCHI 3a4EeTHBIX OuseToB. ITpu OTBETE Ha
3ayere  HEOOXOAMMO: MpPOAyMaTb W 4YETKO  W3JIOKUTH  Marepual; JaThb  OHIpelelieHHue
OCHOBHBIX  IOHATHI{; JaTh KpaTKOe OMNHMCaHWe sBICHWI; mpuBecTH npumepsl. OtBer
ClIeyeT WILUTIOCTPUPOBATh CXEMaMH, PUCYHKAMHU U Tpa(uKaMH.

9K3aMeH DK3aMeH NpPOBOAUTCSA B YCTHOH (opMme Mo Omneram, B KOTOPBIX COZIEPKaTcsi BOMNPOCH! (3aJaHust) 10
BCEMY pazliesly AucHUIUIMHBL. OLeHHBAaeTCs BIAJICHUE TEOPETHYECKMM MaTepHajoM, €ro CHUCTEMHOE
OCBOCHHE, B3aMOCBSI3b OCHOBHBIX MOHSITHH TUCLUUILIMHBI, CIIOCOOHOCTh MPUMEHSTh 3HAHHUS U YMCHUS
IPU PEUICHWH MPaKTHYECKUX 3aJaHui, MPUOOpPETEeHHE HABBIKOB CaMOCTOSTENBHON paboTsl. Jlist
MOJTOTOBKH K 3K3aMEHY PEKOMEHIYETCSI IOBTOPHUThH BECh yUEOHBIM MaTepHai MO JUCLUIIIMHE, a TAKXKE
UCTIONb30BaTh OCHOBHYIO M JOMNOJHHUTENBHYIO JIHMTEPaTypy, HH()OpPMAanMi0 U3 PEKOMEHIOBAaHHBIX
WHTepHeT-pecypcos.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOIUH, HCNOJIb3YyeMbIX NPH OCYUIeCTBJEHHU 00Pa30BATENbHOIO
npouecca Mo JAMCHUILIMHE (MOIYJI0), BKJIYAs IepedyeHb NPOrPaMMHOr0 olecreyeHus] U MH(OPMALHOHHBIX
CNPABOYHBIX cUCTeM (IPH HEOOXOAUMOCTH)

[Tepeuenp MHGOPMAIIMOHHBIX TEXHOJIOTHH, MCHONB3YEMBIX NPU OCYIIECTBICHUH 00pa30BaTEIBHOrO Mpoliecca Io
JUCUMIUIMHE (MOJYJII0), BKIIIOYAs IEPEe4YeHb MPOrpaMMHOro olecrieueHHss ¥ WH()OPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npencrasieH B [punoxenun 3 k pabodeit mporpamMme JUCHUIUINHBL (MOAYJIA).

11. Onucanue MaTepHAJbLHO-TEXHUYECKOl 0a3bl, He0OXOAMMON /sl OCyLIecTBJIeHMs 00pa30BaTelbHOIO
npouecca no AMCUUIVINHE (MOAYJII0)

VYuebnast ayauropust Ne 84 (423600, Peciybnuka Tatapcran, r. EmaGyra, yi. Kasanckas, a. 89) mist npoBeneHust
3aHATUHM JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOI'O THUIA, I'PYNIOBBIX M HHAMBHUAYANbHBIX KOHCYJIbTAllUH, TEKYIIEro
KOHTPOJII M TPOMEXYTOYHOW arrectanuu.. Kommiuekr mebenn (mocamounbix Mect) 62 mT. Kommiekr wmeGenu
(mocamouHbIX MecT) aisl npenopasatens | mr. MHTepaktuBHas TpuOyHa intel core i3 1 wt. Monutop LG,22d 1 1mrT.
IMpoekrop Panasonic VX400 1 wr. Kononku 20w 6 wr. Yewurens 3000w, mukmep Xenyx1202, mukpodoHsl. DKkpaH
MyIbTEMeMHEIA | mT. MenoBast nocka HacteHHast 1 mT. [Toptperst 10 mwt. Kaptuae: 20 mr. Be6-kamepa 1 mt. Brixox B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEpHAs CETh, JOCTYH B JIEKTPOHHYIO MH(OPMAIMOHHO-00Pa30BaTEIbHYIO CpelLy.
Habop yueOHO-HATISIHBIX TOCOOMIA: KOMIUICKT NPE3CHTAlNK B AJIEKTPOHHOM (opMmare 1o MperojaBaeMoi JUCIUIIIINHE
3-5 wr.

VYuebnast ayauropus Ne 28 (423600, Pecrybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH CEMHHApCKOTO THUIIA, TPYNIIOBBIX W MHAMBUAYAJIbHBIX KOHCYIbTAIMH, TEKYIIEro KOHTPOJS M IPOMEXYTOYHOU
aTTeCTalllH, IOMEIICHNE TSI caMOCTOsTeNnbHOU paboTel. Kommiekt mebenu (ocamgounsix MecT) 13 mt. KommekT mebenun
(mocamounsx MecT) i npenofaBarens | mT. KommeioTepHsiit kiacc: kommbroTepsl Intel(R)Core(TM)i5S 10 .
Mownutopsr Acer 21,5"" 10 mr. Ilapra 1 mr. [kad ¢ monkamu 2 mr. MapkepHast gocka nepeaskHas 1 mt. TymoOa
3aKkpeITas ¢ AByMs aBepuamu 1 mT. Berxon B MIHTepHET, BHYTPHUBY30BCKask KOMIBIOTEPHASI CETh, HOCTYI B 3JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaATEIILHYIO CPEY.

12. Cpeucn;a aJjanranvu npenojaBanvs JUCHUINJIMHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HMHBAJIMJI0B U JIMI C
OIrpaHUYCHHBLIMHU BO3MOKHOCTSIMH 3/10POBbS

I[pu HE0OXOAUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSOTCS CIEAYIOIIME METOAbBl W TEXHOJIOTHH,
obJeryaronire BOCHPHUIATHE WHPOPMAIMH OOYUYAIONMMUCS WHBATUIAMHA U JIUIAMH C OTPAHUYEHHBIMH BO3MOXXHOCTSIMU
3JI0pOBBSI:

- CO3JaHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOIO KOHTEHTA JUIi €ro BO3MOXHOIO NpeoOpa3oBaHUS B
aIbTepHAaTHBHBIE (POPMBI, YIOOHbIE IS Pa3TUYHBIX IT0JIB30BATEICH;

- CO3JaHMC KOHTEHTA, KOTOPHIA MOXKHO TPEACTABUTh B PA3IMYHBIX BUAAX O€3 MOTEpU JAHHBIX WIH CTPYKTYPHI,
MPEAYCMOTPETh BO3MOXKHOCTh MACIITAOMPOBAHUS TEKCTA W H300pakeHWH Oe3 MoTepu KadecTBa, NPEAyCMOTPETh
JIOCTYTTHOCTb YIIPaBJIEHUS KOHTEHTOM C KJIABUATYPHI;

- CO3/1aHHME BO3MOKHOCTEH JUIs 00y4aloMXCcsl BOCOPUHUMATh OJJHY H Ty K€ HH()OpMAaLnIo U3 pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIa ¢ HapyMIEHWS MM ClIyXa MOJydalid WHQOpMalWio BU3yaJbHO, C HapyLIEHUSMHU 3pEHUS -
ayanalbHo;

- TpHUMEHEHHE MPOTPAMMHBIX CpPEIACTB, O0ECIICUYMBAIONINX BO3MOXXHOCTh OCBOCHHMS HAaBBHIKOB M yMEHHH,
(dopMHpyEeMBIX AMCHMIUIMHON, 3a CYET aJbTEepHATUBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYalbHBIX Jaboparopuil u
CUMYJISILIMOHHBIX TEXHOJIOTHH;




- TpPUMEHEHHE [MCTAaHIMOHHBIX O00pa3oBaTENBHBIX TEXHOJOTHH JuIsd Ieperadyn WH(oOpManuy, OpraHU3aLuH
pa3inuHbIX (OpM MHTEpaKTHBHOW KOHTAaKTHOH paboThl OOydaromierocsi ¢ NpenojaBaTelieM, B TOM YHCiIe BEOMHApOB,
KOTOpBIE MOTYT OBITH HCIIOJIB30BAHBI JUIS MPOBEJCHUS BUPTYAIbHBIX JICKIHMH C BO3MOXKHOCTBIO B3aMMOAEHCTBHUS BCEX
YYaCTHHKOB JANCTAHIIMOHHOTO OOYUYCHHMs, MPOBEICHNUS CEMHUHAPOB, BBICTYIUICHHS C JOKJIAaJaM{ M 3alIUTHI BHITOJTHEHHBIX
paboT, MPOBEICHHUS TPEHUHT OB, OPTaHU3AINN KOJUIEKTUBHON paboTH;

-  HOPUMEHCHHUC JUCTAHIMOHHBIX 06pa30BaTeJ'H)HI>IX TEXHOJIOTUH U1 OpraHu3aluu (bOpM TCKYIIEro u
MIPOMCIKYTOYHOTO KOHTPOJIA;

- YBENMYCHHWE NPOJODKUTEIBFHOCTH CHAa4d OOYyYaloIIMMCS HHBAIMIOM WM JIMIOM C OrPaHWYECHHBIMHU
BO3MOXKHOCTSIMH 30POBbs ()OPM ITPOMEKYTOUHOH aTTECTAINH 1T0 OTHOLICHHUIO K YCTAaHOBICHHOH NMPOAOIKUTETIBHOCTH HX
cHa4u:

- MPOMOJDKUTENLHOCTH CHa4yM 3a4éTa WM 9K3aMeHa, TPOBOANMOTO B MHCHBMEHHON (opme, - He Gosee deM Ha 90
MHHYT;

- MPOAOIKUTEIHHOCTH MOATOTOBKH OOYYArOImErocsi K OTBETY Ha 3a4éTe WM HK3aMEHE, MPOBOIMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOIDKUTENBHOCTH BBICTYIUICHHUS 00y4aroIIerocs pu 3aluTe KypcoBOH paboTHI - He Ooinee 4eM Ha 15 MUHYT.
IIporpamma coctaBieHa B coorBercTBuH ¢ TpeboBaHmsMEH PI'OC BO u y4eOHBIM IUTAHOM IO HAIPABICHUIO

44.03.05 "Ilemarorndeckoe oOpazoBaHue (C ABYMS MPOQIIIMH MOATOTOBKH)" W MpOodWiI0 MOATOTOBKM "Martematnka u
¢uzmka'.
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1. CooTBeTcTBHE KOMIETEHIIMIA INIAHHPYEMBIM Pe3yJbTaTaM 00yueHHUsl 10 TUCHUIIHHE (MOYJII0)

MNPUMCHCHUSA MATEMATHYCCKOI'O
arrapara n CTaHAapTHBIX
KOMIBIOTCPHBIX HWHCTPYMCHTOB

npu  3(dexKTHBHOM  NOUCKe
nHpopmanuy, aHaIu3e U
peleHnu y4eOHBIX U
MIPaKTHYECKHUX 3amaq
MIPOrpaMMUPOBAHUS u
poboToTexHHKe

Bnaners CIIOCOOHOCTBIO
(dbopmMupoBaTh y 00yJaroIIuXcs
HaBBIKH MPUMEHEHHS
MaTeMaTHYecKoro armapara |
CTaHIAPTHBIX  KOMIBIOTEPHBIX
UHCTPYMEHTOB pu
3¢ eKTHBHOM TIOVCKE
uHhopMaLuH, aHanm3e U
pelieHun y4eOHBIX u
HPaKTHYECKUX 3amaq
MIPOTrPaMMHUPOBAHUS u
poboToTexHHKe

Kon n HaumeHoBanue | UHauKaTOpBI aocTizkeHus | OleHOYHbIe CpeacTBAa TeKyllero KOHTPOIss U
KOMIIeTeHIH KOMIeTeHIMH JUISl JIAaHHOM | MPOMeKYTOYHOIl aTTecTaluu
JAUCHHUILTHHBI
[K-5 Cnocoben 3HaTh BO3MOKHOCTH | Tekymmii KOHTPOJIb:
¢dbopMupoBats y MIPUMEHEHNSI MaTeMaTHYECKOTO | YCTHBIH ONMpoC MO TeMaM
oOydarommuxcs yMeHHe | ammapata ©  KoMmmbloTepHbIX | Tema 1. IlporpamMmmupoBanne Arduino, BBeIeHHE.
MIPUMEHSTH WHCTPYMEHTOB npu | CtpykTypa nporpaMmsl, KoHCTaHTHI. Lludposoit
MaTeMaTH4eCcKui 3¢ PeKTUBHOM TIOUCKE | BBOJI/BBIBOJ. AHAJIOrOBbIH BBOJ/BBIBOA. Tema 2.
anmapar u nHdopmanny, anamuze  u | JlonmonHutenbHble GpyHKINU BBOsa/BhIBOAA. PaboTa co
KOMITBIOTEPHBIE peneHnu y4eOHBIX u | BpeMeHeM. Marematuueckue QyHKIHH.
WHCTPYMEHTHI IPU MIPAaKTHYECKUX 3agau | [IceBnocnyuaiinsie yncna. Tema 3. [locnenoBaTenbHas
noucke nHdopmanuy, MIPOrpaMMUPOBAHUS u | nepenava nanssix. [IpepriBanus. EEPROM. Blink 6e3
aHaJIU3e U PeLIeHUn POOOTOTEXHUKHU delay. Tema 4. Coznanue 6udnuoreku. Ethernet, Servo,
Y4IeOHBIX U Firmata library, pabora ¢ 6ubnmmorekamu. Tema 5.
MIPAKTUIECKUX 33129 YmeTpb (dbopmMupoBaThH y | Hudposoii BBoI, KHOIIKA. AHAIOTOBHIH BBIBO, Fading.
o0yJaromuxcs HaBBIKH | Tema 6. AHaOTOBBIM BBOJ, TOTCHIIMOMETD U

ocutorpad. Tema 7. ['enepanus 3ByKka,
nbe3ousnyyarens. Poropesucrop. CeHcop Ha
ceetognonae. Obmenue ¢ Arduino - mporpaMMHpPOBaHHE
pabdotel ¢ COM-moptom. IToakmrouaem k Arduino
MbIiKy PS/2. Tema 8. AHaIOroBBIi AaTYHK
temrnepatypsl, LM335. [Iporokon 1-Wire u iButton.
Arduino u amyssitop iButton. Arduino u
temrnepatypHbliii 1-Wire natunk DS18S20. Tema 9.
Arduino u npaiiBep neurateneit L293D (IIpocroii
MoTtop-mmin). Arduino u cepeomamuaka. LCD-nucmreit
Ha 6aze HD44780 u Arduino. Tema 10. UK-maTunk
npersaTcTBUi A1 Arduino Ha 6a3e ¢poToTpaH3HCTOpa

TectupoBaHue 1Mo TeMam

Tema 4. Co3nanue oubnuoreku. Ethernet, Servo, Firmata
library, pa6ora ¢ Gubnuorekamu. Tema 5. I{udposoit
BBOJ, KHONKa. AHanoroseii BeiBoa, Fading. Tema 6.
AHanoroBblii BBOJ, HOTCHIHMOMETp M ocuuuiorpad.
Tema 7. T'enepaumss  3ByKa, Ib€30U3JIy4aTelNb.
®doropesuctop. Cencop Ha cBeroguoze. OOmeHHe ¢
Arduino - nporpammupoBanue padotei ¢ COM-mopToMm.
Monmxmrouaem k Arduino wmemmky PS/2. Tema 8.
AHanoroBsld natyuk temmnepatrypsl, LM335. IIporokon
1-Wire u iButton. Arduino u smysitop iButton. Arduino
u temmepaTypubiii 1-Wire marumk DS18S20. Tema 9.
Arduino u ppaiiBep neurareneit L293D (IIpocroit
Mmorop-tmig). Arduino u cepsomamnuka. LCD-nucmeit
Ha Oaze HD44780 u Arduino. Tema 10. MK-matumk
nperstcTBui a1 Arduino Ha 6a3e ¢poroTpaH3uCcTOpa

IIpoMeKkyTOUHASI ATTECTAIUS
Bauem

2. Kpurepun ouennBanus ¢c(popMHPOBAHHOCTH KOMIIETEHIMIA

Komne 3auTeHo He 3auTeHo
TeHLHSA Boicoknii ypoBeHb Cpennnii ypoBeHb Huskwuii ypoBens Hwuxe moporosoro yposHst
(OTIMYHO) (xopoo) (YAOBJ1€TBOPUTEIbHO) (Hey10BJ1€TBOPUTEJIBLHO)
(86-100 6an;10B) (71-85 6ansioB) (56-70 6ans10B) (0-55 6asnioB)

IK-5 3HaeT  BO3MOXHOCTH | 3HaeT OCHOBHbIE | 3HaeT otaenbHble | He 3Ha€T  BO3MOYKHOCTH
MIPUMCHCHHUS BO3MOXKHOCTH BO3MOKHOCTH MIPUMEHECHUS
MAaTEMATHYCCKOT' O MIPUMEHCHUA MIPUMEHCHUA MAaTEMaTU4CCKOTo arrapara u
armapara u MaTEeMaTHU4YECCKOT' O MAaTEMaTHUYCCKOT' O KOMIBIOTEPHBIX
KOMIIBIOTEPHBIX armapara )4 armapara )51 WHCTPYMEHTOB npu
WHCTPYMEHTOB MpU | KOMITBIOTEPHBIX KOMITBIOTEPHBIX 3¢ PeKTHBHOM TIOUCKE
2(()EKTHBHOM TMOWCKE | HHCTPYMEHTOB IIpH | H”HCTPYMEHTOB npu | “HPOpPMAIMK,  aHaIu3e W




Kommne 3aureHo He 3auTeno
TeHIHs Boicoknii ypoBeHb Cpennnii ypoBeHb Hwuskmii ypoBens Hwu:xe moporosoro ypoBHst
(0TJIMYHO) (xopouio) (YAOBJIETBOPUTEIbHO) (Hey10BJ1eTBOPHUTEJIbLHO)
(86-100 6a10B) (71-85 6an10B) (56-70 6a10B) (0-55 6aj10B)
nHpopManuu, aHanmse | 3pdekTuBHOM MOWICKE | mmoucke WH(GOPMAINH, | PEIICHUH yaeOHBIX u
U pelleHUN y4eOHbIX U | nHpOpManny, aHAIW3€ U | aHANM3€ M PEIICHWU | MPAKTHYECKUX 3a1ad
MPaKkTHYECKUX  3a7ad | pelIeHMH  yd4eOHBIX M | y4eOHBIX U | IPOrpaMMHUPOBAHUS "
MPOTrPaMMHPOBAHUS M | MPAKTHYECKUX 3aja4 | MPaKTHUECKHX  3aJad | pOOOTOTEXHUKHU
POOOTOTEXHUKHI MPOTPaMMHUPOBAHUS U | IPOTPaMMHPOBAHHSA U
POOOTOTEXHUKH. POOOTOTEXHUKH.
Jomyckaer JlonyckaeT THNUYHBIC

HE3HAYMUTENILHBIE OIIHOKH
IIpU OTBCTEC HA BOIIPOC WUJIN
peuicHun MOCTaBJIICHHOM
3aJauyu

OILHOKHU Ipu OTBETEC Ha
BONpOC WJIM PCUHICHUHN
MOCTaBJICHHOH 3aaum

MPUMEHEHUS
MaTeMaTH4ECKOro
anmapara u
CTaHAaPTHBIX
KOMIIBIOTEPHBIX
HHCTPYMEHTOB TIPU
3¢ EKTHBHOM MOUCKE

MPaKTUYCCKUX 3a1a4d

Ymeet hopmMupoBaTh y
00y4JarOmuXCst HAaBBIKH

nHpopmanum, ananuze
U pelIeHUH y4eOHbIX U

Ymeet popMHpOBaTh y
00yJaromuxcs OCHOBHEIC
HaBBIKH PUMEHEHUS
MaTeMaTHIECKOTO
anmnapaTa ¥ OCHOBHBIX
KOMITBIOTEPHBIX
MHCTPYMEHTOB MPU

3¢ HEKTUBHOM MOKUCKE
nHdopmanuy, aHanuse u
pemeHnH y4eOHBIX U
MPaKTHYECKUX 3a/1a4
MpOrpaMMUPOBAHUS U

Ymeet hopMHpOBaTh y
oOygaromuxcs
OTZETbHBIC HABBIKH
MIPUMEHEHHS
MaTeMaTHIECKOTO
anmnapaTa ¥ OCHOBHBIX
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIPU
noucke nHdopmanuu,
aHaJIM3€e U PelICHUH
y4eOHBIX U
MPaKTHYECKUX 3a/1a4

YmeeT hopmMHpOBaTh y
00yJaromuxcst HaBBIKH
MIPUMCHEHHS
MaTeMaTHYecKoro anmapara u
CTaH/AAPTHBIX KOMIBIOTEPHBIX
WHCTPYMEHTOB IIpH

3¢ GEKTHBHOM MOUCKE
nHdopmanum, aHanuse u
pelIeHNH y4eOHBIX U
MPaKTHYECKUX 33134
MPOrpaMMHPOBAHUS U
pOOOTOTEXHUKE

HUHCTPYMEHTOB IPH
3¢ (EeKTHBHOM TTOUCKE

MPAKTUYCCKUX 3212
NIPOTPaMMHPOBAHUA U
pobOTOTEXHHKE

nHdopmanuy, aHannuze
U peIIeHUH y4eOHbIX U

WHPOPMALINH, aHATTU3E H
pelIeHnH yIeOHBIX H
MPaKTUYECKUX 3a]a4
MPOrPaMMHUPOBAHHUS U
pPOOOTOTEXHUKE.
Jomyckaer
HE3HAYUTENbHbIC ONIHOKH
TP OTBETE HA BOIPOC WIIN
pelIeHNH TOCTaBICHHOM
3aJ1auu

HHCTPYMEHTOB TIPH
norcke MHpopMamm,
aHaM3e U PEeUICHUN
y4eOHBIX U
MPAaKTUYECKUX 3a/1a4
MIPOTPaMMHPOBAHUS U
pOOOTOTEXHUKE.
Jonmyckaer TUITHYHBIE
OIMOKY IPH OTBETE HA
BOTIPOC WU PEIIEHUH
[IOCTABJIEHHOM 3aJ1auK

MPOTPAaMMHPOBAHUS U | pOOOTOTEXHHUKE. MIPOTPaMMHUPOBAHUS U
poboToTexHHKE JHormyckaer poOOTOTEXHHUKE.

HE3HAYUTEIbHBIC OMMOKN | JlOmycKaeT THINYHBIE

TIPH OTBETE HA BOIIPOC WJIM | OIIHUOKH IPH OTBETE HA

pEIICHIH OCTABICHHON BOTIPOC WITH PEIICHIH

3a1a4n IMOCTaBJICHHON 3aJa4uu
Bunageer Biageer criocoOHOCTBIO Bnageer He Brnageer criocoOHOCTBIO
CHOCOOHOCTBIO (hopMupoBath y CHOCOOHOCTBIO ¢dbopmupoBars y
¢dbopmupoBats y 00y4aromuxcs OCHOBHbIE ¢dopmMHupOBATE Y 00y4aromuxcst HaBBIKH
00yYaIOIINXCS HABBIKA | HABBIKU MPHUMEHCHHUSI 00yJarImuxcs MIPUMEHEHUS
MIPUMEHEHUS MaTeMaTH4YeCKOro OT/ICJIbHBIC HABBIKU MaTeMaTHYeCKOro anmnapara u
MaTeMaTH4YECKOTO amnmapara ¥ OCHOBHBIX MPUMEHEHUS CTaH/IaPTHBIX KOMITBIOTEPHBIX
amnmapara u KOMITBIOTEPHBIX MaTeMaTUIYEeCKOTO WHCTPYMEHTOB MPH
CTaHIAPTHBIX HHCTPYMEHTOB IIPH ammapara ¥ OCHOBHBIX | 3()()eKTHBHOM ITOHCKE
KOMIBIOTEPHBIX 3(h(HheKTHBHOM TIOMCKE KOMITBIOTEPHBIX HHPOPMALINH, aHATTN3E H

pelIieHuH y4eOHbIX 1
MPaKTHYECKUX 3a/1a4
MPOrpaMMHUPOBAHUS U
poOOTOTEXHUKE

3. Pacnipenesienne oneHOK 32 (p)OPMBI TEKYLIEr0 KOHTPOJISI U MIPOMEKYTOYHYI0 aTTeCTAIUIO

Texymuii KOHTPOJIb:
5 cemecTp:
VYcTHBIN 0NpoC 110 TEMaM

Tema 1. IIporpammmpoBanme Arduino, BBemeHme. CTpyKTypa MpOTpaMMbI, KOHCTAaHTHL L{npoBoil BBOJ/BRIBOA.
AmnarnoroBsrii BBo/BbIBO. Tema 2. JlomonmHuTenbHBIE (YHKIMK BBOIA/BBIBOJA. PaboTa co BpemeHeM. MaremaTtndeckue
¢yakunu. [IceBnocmyuaiiaeie uncna. Tema 3. IlocnenoBarensHas nepexada naHebiX. [IpepeBanns. EEPROM. Blink 6e3
delay. Tema 4. Co3zmanue Oubmmoteku. Ethernet, Servo, Firmata library, padora ¢ 6ubnmmorekamu. Tema 5. I{udpoBoit




BBOJA, KHOMKa. AHanoroBeld BeIBOJ, Fading. Tema 6. AHamoroBslif BBOA, MOTEHIHOMETp M ociwmiorpad. Tema 7.
I'enepamus 3Byka, mbe3ousnydarens. @otopesuctop. CeHncop Ha cBeroamozae. O6menne ¢ Arduino - mporpaMMHUpOBaHHE
paboter ¢ COM-moptom. [onmkmrogaem k Arduino mpimky PS/2. Tema 8. AnamoroBblii matumk Temmepatypbl, LM335.
[porokon 1-Wire u iButton. Arduino u smymsatop iButton. Arduino u temnepatypusiii 1-Wire gatank DS18S20. Tema 9.
Arduino u gpaiiep meuraremeit L293D (Ilpoctoit motop-mmim). Arduino m cepBomammiaka. LCD-mucmeir Ha 06ase
HD44780 u Arduino. Tema 10. UK-gatunk npersitcTuii 1st Arduino Ha 6a3e poToTpaH3ucTopa.

MakcumanbHoe konmdectBo 0amios mo bPC - 30.

TecrupoBanue

Tema 4. Co3nganue Oubmmortexku. Ethernet, Servo, Firmata library, pabora ¢ oubnuorekamu. Tema 5. Iludposoii BBOS,
KHOITKa. AHanoroBelii BeIBoJI, Fading. Tema 6. AHanoroBslii BBOJ, nmoteHuuomerp u ocummiorpad. Tema 7. Ienepanus
3ByKa, mbe3omsnyuarenb. Dotopesuctop. Cencop Ha cBeromuoze. O6menue ¢ Arduino - mporpaMMupoBaHue pabOTHI C
COM-noptom. [onximrogaem k Arduino Memmky PS/2. Tema 8. Aranorossiit matTauk temnepatypsl, LM335. IIporoxkor 1-
Wire u iButton. Arduino u smyssttop iButton. Arduino u Temneparypusiii 1-Wire natank DS18S20. Tema 9. Arduino u
npaiieep asurateneit L293D (Ilpocroit motop-mmin). Arduino u cepBomammaka. LCD-nucrureit Ha 6aze HD44780 u
Arduino. Tema 10. UK-maTank npernsatcTBuit 1t Arduino Ha 6a3e ¢poToTpaH3ucTOpAa.

MaxkcumansHoe konundectBo 0amtoB o BPC - 20.
Hroro 30+20=50 Gamios
IIpoMe:kyTOUHASI ATTECTAIIUS — 3a4ET.

[TpomexyTouHass aTTecTarys MPOBOAMTCS IIOCIE 3aBEPUICHHUS H3YyYCHMS MAWCHMIUIMHBI WIM €€ dYacTh B (opMe,
ompenensieMoll y4eOHBIM IUTaHOM O0Opa30BaTEIbHOM MPOTpaMMBI C LEIbI0 OLEHHTh paboTy oOydaromierocs, CTENeHb
YCBOCHHS TEOPETHUECKHUX 3HAHUH, YPOBEHb COPMUPOBAHHOCTH KOMITETCHIIHH.

[IpenoxaBarenb, MPUHUMAIOMMK 3a4eT 0OECIIEUMBACT CIydaifHOE paclpeAeieHHe BapHAHTOB 3aYCTHBIX 3aJaHUH MEXIY
o0yJalomuMucs C IIOMOIIbI0 OWJIETOB W/WIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHH; BIpaBe 3aaaBaTh
o0ydaromemMycs JOMOJTHNUTEIbHBIE BOIPOCH! M AaBaTh AOTOJHUTEIBHBIC 3aJaHUsI IOMUMO TEX, KOTOpPBIE YKa3aHbI B OniIeTe.
3ayer npoBoauTCs Mo OmieraM. B kaxxaom Ousete 7Ba OLEHOYHBIX CPENICTBA: YCTHBIN MM MMChbMEHHBIH OTBET Ha BOIPOC
U NIPAKTUYECKOE 3aJaHUE.

VCTHBIN Uau MUCbMEHHBIN 0TBET — 20 GasuIoB.
[Ipaxtrnueckoe 3ananue — 30 6amIoB.
Htoro 20+30=50 6amnos.

Oomiee KOIMIeCTBO OAJUIOB 1O TUCIHIDUIHHE 32 TEKYIIHH KOHTPOIb H MPOMEKYTOUHYI0 aTTecTanuto: 50+50=100 6ammos.

CooTBeTcTBHE 0AIOB U OLEHOK:
Jons 3auera

56-100 — 3aureHo.

0-55 — He 3aureHoO.

4. OueHOYHBIE CPEICTBA, MOPSIAOK HX MPUMEHEHHsI U KPUTEPHH OlleHMBAHUSI

4.1. OueHoYHbIE CPeICTBA TEKYLIEro KOHTPOJIsS

4.1.1. TectupoBaHue

5 cemecTp

Tema 4. Co3nanue Oubnuoteku. Ethernet, Servo, Firmata library, pabora ¢ 6ubinorekamu. Tema 5. Ludporoit BBOI,
KHOITKa. AHaynoroBelii BeiBojI, Fading. Tema 6. AHanoroBslii BBOJ, nmoteHuuomerp u ocumimiorpad. Tema 7. I'enepanus
3ByKa, nbe3ounsinydarenb. Potopesucrop. Cencop Ha cBeroanozae. Obmenne ¢ Arduino - nmporpaMMupoBaHHe pabOTHI €
COM-nioptom. ITonkirouaem k Arduino meimuky PS/2. Tema 8. AnanoroBslii gatauk temnepatypsl, LM335. ITporokoi 1-
Wire u iButton. Arduino u smymnarop iButton. Arduino u temnepatyphsiii 1-Wire gatuux DS18S20. Tema 9. Arduino n
npaiiep asurareneit L293D (ITpoctoit MmoTop-mminm). Arduino u cepBomammuka. LCD-mgucmneit Ha 6aze HD44780 u
Arduino. Tema 10. UK-gatunk npenstctuii it Arduino Ha 6a3e GoToTpaH3ucTopa.

4.1.1.1. TTopsiiok nMpoBeaeHUsI U MPoOLeTyPa OLeHMBAHUSI.

TectupoBaHue NPOXOAWT B TMHCHMEHHOH (opMe WIM C HCIOJb30BaHHEM KOMITBIOTEPHBIX cpeacTB. OOydaromuiics
MoJIy4aeT OmpeAelNEHHOEe KOJNMYSCTBO TECTOBHIX 3ajaHWil. Ha BEINONIHEHWE BBIACTSACTCS (QUKCHPOBAHHOE BpeMs B
3aBUCHUMOCTH OT KOJHMuecTBa 3ajaHui. OlleHKa BBICTABJSETCS B 3aBHCUMOCTU OT IPOLIEHTA MPABHJIBHO BBIMOJIHEHHBIX
3ananuil. TectupoBaHue NpoOBOIUTCS MO BapuaHTtaM. B kaxnom Bapuante — 10 TecTOBBIX 3aJaHUP. 3a KaK[Iblid
MIPAaBUJIBHEIN OTBET HauucisieTcs 2 Oayna. MIToro 3a TecTUpOBaHUE CTYIACHT MOXKET 3apaboraTh 10 20 6aioB.

Hwke npuBeieHbl mpuMepHbIe 3a1anus. [1oHbIN OaHK TECTOBBIX 3aJJaHUN XPAHUTCS HAa Kadepe.



4.1.1.2 Kputepuu ouleHUBaHUS

17-20 6anji0oB CTaBUTCHA, €CJIH 00yUaAIOIIUIACS:
86% TpaBUIBHBIX OTBETOB H OoJIee.

14-16 6a1J10B CTABUTCH, €CJIH 00yUaAIOIIUIACS:
Ot 71% 10 85 % npaBUIBHBIX OTBETOB.

11-13 6a1710B CTABHUTCS, €CJIM 00yJaroIuiics:
Ot 56% no 70% npaBUIBHBIX OTBETOB.

0--10 6ara cTaBHTCS, €CJIM 00YUAIONIUTACS:
55% npaBUIBHBIX OTBETOB U MEHEE.

4.1.1.3. Conep:xaHne OLIEHOYHOI'0 CPEeACTBA
5 cemecTp:

3amanne 1

COBOKYITHOCTb CPEJICTB, C TIOMOIIBIO KOTOPBIX IPOrPaMMBI MUIITYTCSI, KOPPEKTHPYIOTCS, TPeo0pa3yloTCs B MallIMHHbIC
KOJBI, OTJIAKUBAIOTCS U 3aIyCKAIOTCS, HA3bIBAIOT

(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

A)  o6omnoukoit

B)  mporpamMmHOii MOIEBIO
o
C) JUHAMUYECKOH rraTtdopmMont

3aganue 2
W3 npuBeneHHbIX HUXKeE 3anuceii Beiaenure Gynkunn CLR:
(OTBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHbIC BADUAHTHI OTBETOB. )

A) JIBYXIIIATOBasi KOMITHIISIIUS
[
B) yIpaBJICHHE KOJOM

- y
C) Mo udUKaIMs AMHAMUYECKOH IIaTPOPMBI

Bananue 3

[IpunoskeHne, HaXO/AIIEECs B IPOLIECCE Pa3pabOTKH, HA3BIBAETCS
(OT™METBTE O/IMH NPaBWILHBIN BAPUAHT OTBETA. )

A)  npoexToMm

{
B) MOJTyJIeM

C)  xoHTeiiHepoM

3ananue 4
Ha6op Tabnuil JaHHBIX, ONMUCHIBAIOIINX TO, YTO OIPEAETICHO B MOAYJIC, HOCUT Ha3BaHUE
(Ot™meThTE OMH PABUIIBHBIN BaPHAHT OTBETA.)

A)  MeTajaHHBIE

B) ‘ KOMIUIEKCHBIE JIaHHBIE
C) ‘ MO/TyJIbHBIE JIAHHBIE
3amaune 5

OcCHOBHBIE U4epTHI 00BEKTA ONPEALIAIOT
(Ot™meThTE OMH MIPABUIIBHBIN BapHAHT OTBETA.)

A)  Kiacchl

{
B) aTpuOyTHI

C)  Tumml



3amaune 6
OyHKIMY, TpeJHa3HAYCHHBIE U1 00paOOTKH BHYTPEHHUX JaHHBIX 00BEKTa JAHHOTO Kiacca, HOCAT Ha3BaHHE
(Ot™MeThTE OMH MPAaBUIBHEIN BApHAHT OTBETA.)

i
A) METOIBI
T
B) MapKepsl
C)  Tunml

3amaune 7

CrnenunanbHbIE TOJIS JaHHBIX, C TOMOIIBI0 KOTOPBIX, MO>KHO YIIPaBIISATh NOBEICHHEM OOBEKTOB JAHHOTO Kilacca, HOCST
Ha3BaHHE

(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

A)  cBoiicTBa

B)  cmeuudpuxauuu
C)  mertomsl
3amanue 8

ITopoxneHHBIN KJIaCC HOCUT Ha3BaHUE
(Ot™MeTbTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

i
A) pebeHok

B)  cneacTeue
C)  moToMok
3aganue 9

COBOKYITHOCTB JIOITyCTHMBIX B SI3bIKE CHMBOJIOB HOCUT Ha3BaHHUE
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

A)  KoHTeiiHep
T

B) angasuT
.

C) METaCTPOKY

Banganue 10
K tumam nanusix C++ cinenyer oTHeCTH
(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE MIPABUIbHBIE BAPHAHTHI OTBETOB.)

-

A) pasMepHbIE THITBI
[

B) MOJYJIbHbIE THIIBI

-
C) CCBUIOYHBIC THITBI

amanne 11
CLR -5t0
(Ot™meThTE OMH IIPABUIIBHBIN BapHAHT OTBETA.)

A)  00LIEA3bIKOBAs 0OBEKTHO-OPUMEHTHPOBAHHAS CPE/A BHINOJIHEHHUS
B)  nuHammueckas miathopma 0OpaTHOI CBA3M

C)  Meroj KOMILIEKCHOH 06paboTKM MOIU(PHUKAIMOHHBIX JAHHBIX

3ananue 12
Crioco0 npeicTaBiIeHUS TaHHBIX HOCUT Ha3BaHUE
(OT™MeThTE OJIMH MPABUIIBHEII BAPHAHT OTBETA.)

i
A) METOJ



B)  tun
C)  MapkupoBKa

3aganue 13
K tunam npunoxxenuit .NET Framework crenyet otHecTn
(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHBIC BAPUAHTHI OTBETOB. )

-
A) KOHCOJIBHBIE TIPUJIOKEHUS

[ .
B) MaKpOMEANITHBIE TIPHIOKEHHS

C) 2 Wincows-npusioxeHust

3amaune 14
Kakmum si3pikoM siBistercst C++7?
(Ot™meThTE OVH MPAaBUIBHBIN BapHAHT OTBETA.)

i
A) 00BEKTHO-OPHUEHTHPOBAHHBIM

B)  anroputMuueckum
C)  MOAyJIbHO-OPHEHTHPOBAHHBIM
Baganue 15

[pu xommussinu [L-xoma B MammaHE Ko CLR BRImonHseT
(Ot™MeTbTE OMH IMPABUIIBHBIN BapHAHT OTBETA.)

i

A) UJICHTU(HUKALUIO
T

B) ayTeHTH(UKALHIO
.

C) BepUPHUKALUIO

3aganue 16
Kakue tumsl ¢aiiioB MoryT ObITh ONHMCaHbl B 3arojoBke PE32?
(OtBer cunTaeTcsi BEPHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHbIE BADUAHTHI OTBETOB. )

A) 2 CSW
B) = CLL
C) = GUI
3ananue 17

K 6a30BbIM HOHATHSAM O6'B€KTHO-OpI/IeHTI/IpOBaHHOFO IporpaMMHpOBaHud CJICAYET OTHECTHU
(OTBCT CUYHUTACTCA BEPHBIM, €CJIM OTMCUYCHBI BCC IPABUJIbHBIC BAPpHUAHTBL OTBGTOB.)

A) B KJIacc

B) 2 HHKAICYJISIUI0
C) - MOLYJTb
3ananue 18

MHOecTBO 00BEKTOB C OJJMHAKOBBIMU aTpuOyTaMH 1 IOBEJCHUEM HOCHUT Ha3BaHHE
(OrmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

i
A) KJ1acc
T
B) MOJTYJTb
C)  «xoHTeiiHep
3aganue 19

C MeXaHH3MOM BUPTYAJIBbHBIX METOIOB CBA3BIBAIOTCS ITOHATHA



(OtBeT cunTaeTCs BEPHBIM, €CITH OTMEYECHBI BCE NPABHUIIBHBIC BAPHAHTHI OTBETOB.)
[

A) HHKATICYJISIHH
[

B) oM OHN3MA

C) 2 noiauMopduzma

3amaune 20
K mporpamMMHBIM 311eMeHTaM s13b1ka C++ cieqyeT OTHECTH
(OtBeT cunTaeTcst BEpHBIM, €CIIM OTMEYEHBI BCE MPABUIIBHBIC BAPHAHTHI OTBETOB. )

A) B METKH
B) 2 KJIacChl
C) a THUIIBI
Banganue 21

CtpykTypa, UCTIONIb3yeMas Ul XpaHEHUs 3JIEMEHTOB IO IPUHIIMITY: IIEPBBIM IIPHIIEN - TOCISAHUM YILesd, HOCUT Ha3BaHUe
(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)

A) C CTEeK

B) C MOJTYJTb

C)  xoHTeiiHep
3aganue 22

COBOKYITHOCTB CPEJCTB, C TOMOIIIBIO KOTOPHIX IPOTrPaMMBbI TUITYTCS, KOPPEKTHPYIOTCA, IPE0Opas3yroTcsa B MalllUHHbIC
KOJIbl, OTJIQKHUBAKOTCS U 3aIlyCKAIOTCS, HAa3bIBAOT
(OtmeTbTE OOMH NMPAaBUIIBHBIN BapHaHT OTBETA. )

A)  obonoukoi

B)  mporpamMMHO MOJENbIO

C)  nuHamMuueckoil miargopmoit
Bananue 23

U3 npuBeneHHBIX HUOKE 3amuceid BeigenuTe Gyakmmn CLR:
(OTBeT cunTaeTcsi BEPHBIM, €CJIM OTMEYEHBI BCE MPABUIIbHBIE BAPUAHTHI OTBETOB. )

-

A) JBYXIIArOBasi KOMITHJISLIAS
[

B) yIpaBJeHUE KOJIOM

[ .
C) MOIUHUKAIHS JHTHAMUIECKOH IaT(hOPMBI

Bananue 24
[Tpunoxenne, HaxoAAIIeeCs B IPoOIIECCe Pa3pabOTKH, HA3bIBAETCS
(Ot™meThTE OMH IPABUIIBHBIN BapHAHT OTBETA.)

i
A) MPOEKTOM
.
B) MOJTyJIeM
C)  KkoHTelHepoM

3amaunne 25
Habop Tabnui JaHHBIX, ONMHUCHIBAIOLINX TO, YTO ONPEAEICHO B MOAYJIE, HOCUT Ha3BaHHE
(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

A)  MeTajaHHbIE

B)  KOMIUIEKCHBIE JIaHHBIE



C) MOJYJTbHBIE TaHHBIC

3amanne 26
OCHOBHBIE YepTHI 00BEKTA OTIPEICIAIOT
(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

i
A) KJIacChl
T
B) aTpuOyTHI
C)  Tumm

3aganue 27
®OyHKuMK, NpeTHa3HaYeHHbIE A1t 00pa00TKM BHYTPEHHUX JTAaHHBIX 00BbEKTa JAHHOTO KJlacca, HOCST Ha3BaHUE
(OTMeTbTE OAMH NMPaBUIIBEHBII BapHaHT OTBETA. )

A)  Meromsl
.

B) MapKepsI

C)  Tunsl

Banganue 28

CrienabHBIC TTOJIS TaHHBIX, C TOMOIIBI0 KOTOPBIX, MOXKHO YIIPAaBIIATH TIOBEACHUEM OOBEKTOB JAHHOTO KJlacca, HOCAT
Ha3BaHHE

(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

A)  cBoiicTBa
-
B) crerdukanuu

C)  mertomsl

Banganue 29
ITopoxeHHBIN KJIaCC HOCUT Ha3BaHUE
(OT™MeTbTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)

i
A) pedeHoK

B)  cuencTeue
C)  noromok
3amanue 30

COBOKYITHOCTb JOIYCTHUMBIX B SI3bIKE CHMBOJIOB HOCHT Ha3BaHHUE
(OT™MeThTE OMH MTPABUIIBHBIN BapHAHT OTBETA.)

A)  KoHTeiiHep
.

B) angasut
T

C) METACTPOKY

[MpasunbHbie oTBETHI: 1-C, 2-3, 3-b, 4-C, 5-3, 6-3, 7-C, 8-b, 9-c, 10-c, 11-b, 12-c, 13-c, 14-3, 15-b, 16-c, 17-b, 18-c, 19-a, 20-
c, 21-c, 22-c, 23-a, 24-c, 25-c, 26-a, 27-c, 28-b, 29-c, 30-a.

31 Kakoe Hanpspkenue 0yaer Ha garuuke, ecin TKU = 10 MB/K, a Temmneparypa -23 oc

A. 25015V
B. 2.9615V
C. 2.015v
D. 21V

32. Amnasorosslii gatumk temmepaTypbl LM335 MoxeT MepuTh TeMreparypy B AHana3oHe
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ot -40 °C mo +100°C
ot -50 °C mo +200°C
ot -60 °C mo +1000°C
ot -80 °C mo +200°C

AHaIOroBBIi TaTduK TeMiepatypsl LM335 MokeT MEepHUTh TeMIepaTypy ¢ TOYHOCTBIO

Ho 1 rpanyca Lenbcust

Ho 0,1 rpagyca Llenbcus
Ho 0,5 rpanyca Llenbcus
o 2 rpaxyco Lenpcus

. Yo Takoe 1-Wire

9TO OJHONPOBOJHOI HHTEp(eiic
9TO IBYXIIPOBOAHOW MHTEpdelc
9TO AATYHUK
9TO IPOBOJ,

. Yro takoe DS18S20

3TO BBICOKOTOYHBIN HU(PPOBOi TepMomeTp ¢ uHrepdheiicom 1-Wire
3TO BBICOKOTOYHBIN HU(pPOBOit bapomerp ¢ unrepdeiicom 1-Wire

3TO BBICOKOTOYHBIN HU(PPOBOIl BoabTMETp ¢ uHTEpdeticom 1-Wire
3TO BBICOKOTOYHBIN HU(PPOBOIt ammiepmeTp ¢ untepdeiicom 1-Wire

. Jatunx DS18S20 mosxeT MepuTh TeMmepaTypy B Juana3oHe

oT -55 no +125 °C
oT -65 no +135 °C
ot -75 no +145 °C
ot -85 1o +155 °C

. Haruux DS18S20 moxer Meputh TemnepaTypy ¢ TouHoctbio 0.5 °C B nuanazone

ot -10 o +85 °C
ot -20 1o +95 °C
ot -30 1o +105 °C
ot -40 no +115 °C

. Kakoe MakcumanbHOe BpeMsl yXOAMUT Ha KOHBEpTAIMio TeMiieparypsl B DS18S20

750 ms
850 ms
950 ms
650 ms

. Ckoumbko 6ut cozxepxkut ROM npatunka DS18S20

64
16
32
56

. [amsate gatunka DS18S20 coctonT u3 (BEIOpaTh U3 BO3MOKHBIX BAPHAHTOB)

oneparuBHoii ROM
sHepronesaBucumoit EEPROM
(baem-namsaTI

KOpPOTKOM mamsTu

. MaxkcumanbHas Harpyska Ha nopt MK — He Oouee...( 40 MA)


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

42. U3 Koda NpeACTaBJICHHOI'O HUXKC CKAXKUTEC, K KAKOMY MOPTY MOAKIIOUCH aHAJIOTrOBBIM HpI/I60p

int photoPin = 1;

int ledPin = 13;

int val = 0;

void setup()

{

Serial.begin(9600);

}

void loop()

{
. digitalWrite(ledPin, HIGH);
. val = analogRead(photoPin);
. Serial.printin(val);
. delay(200);

-}
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43. B kakoif CTPOKE KOJ/ia CUUTHIBAIOTCS MOKa3aHMs C aHAJIOrOBOTO MpHOopa

int photoPin = 1;

int ledPin = 13;

int val = 0;

void setup()

{

Serial.begin(9600);

}

void loop()

{
. digitalWrite(ledPin, HIGH);
. val = analogRead(photoPin);
. Serial.printin(val);
. delay(200);

-}

©o0oNOo G~ ER
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B ctpoke 11
B ctpoke 12
B crpoxke 10
B ctpoxke 6

Cow>

44, Cencop SHARP-GP2Y0AO02YKOF uMeeT quama3oH U3MEPSHHS PACCTOSHUS:

A. 0120 10 150 cMm
B. ot 10 g0 250 cMm
C. o120 mo0 250 cm
D. ot 30 g0 250 cMm

45. Ha rpaduke mpeacTaBicHa 3aBUCUMOCTh PaCCTOSIHUS OT HanpsokeHust ceacopa SHARP-GP2Y0A02Y KOF
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YeM 0OBSICHUTH U37I0M B Hadasie rpaduka’?

A. HECOCOOHOCTHIO AaTbHOMEPA OOHAPYKHUBATH OOBEKTHI HA OJIM3KOM PACCTOSHHH

B. 4yBCTBUTEIBHOCTHIO JaIbHOMEPA
C. cmocoOHOCTEIO JambHOMEPa 00OHAPYKUBATH OOBEKTHI Ha OJIM3KOM PacCTOSHUHN
D

TEXHUYECKOH 0COOEHHOCTHIO JAaJIbHOMEpa

46. B kako¥i CTpOKEe KOJia BBIBOASATCS MOKA3aHMs C aHAJIOTOBOTO IIPHOOpa B MOHUTOP MOPTa

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. }

©oNo G~ R

B crpoke 8
B ctpoke 6
B crpoxe 7
B crpoke 3
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47. VYubrpa3BykoBoit jgartumk usMmepenust paccrosinus HC-SR04 (Ultrasonic  ranging module HC-SR04) wumeer

3¢ GEKTHUBHBIH yTOI:

A. Memnee 15°

B. bBomee 15°

C. Pasuslii 15°

D. HecTaOMIBLHBIN

48. YnpTpa3BykoBoOil natuuk u3Mepenus paccrosiHus HC-SR04 (Ultrasonic ranging module HC-SR04) umeer auama3on

HU3MEPCHU PACCTOSAHMA:

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



49. Vibrpa3BykoBoil matuumk m3Mepenus paccrosaus HC-SR04 (Ultrasonic  ranging

paspeuenue
A. 0.3cm
B. 0.4cm
C. 05cm
D. 0.6cm

50. B kakoif cTpoke Kojia yKa3aHo K KaKiM IopTam moakimoueH gatauk Ultrasonic:

{
}
{

© NG~ PR

#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. }

Cow>

B ctpoxke 2
B crpoke 5
B ctpoxke 9
B crpoxke 10

51. Kakoit qonycTUMBbIi TOK Harpy3KH y Mukpocxemsl L293D

A.

B.
C.
D.

JIOITyCTUMBIH TOK Harpy3ku 600MA (Ha Ka>KAbIil KaHAT)

JIOITyCTUMBIH TOK Harpy3ku 800MA (Ha KaykIplil KaHaT)

JorycTuMblit ToK Harpy3ku 1000MA (Ha KaX bl KaHAa)

JIOITyCTUMBIH TOK Harpy3ku 1200MA (Ha KaX bl KaHa)

52. Kaxolf JOIMyCTHMBI TOK HArpy3KH y MUKpocxeMbl L293E

A. ponycTuMbIi Tok Harpy3ku 1000MA (Ha KaKIbIi KaHAT)
B. nomyctumerit Tok Harpy3ku 800MA (Ha KaKIbIi KaHAT)
C. nmomyctumbIil TOK Harpy3ku 600MA (Ha KakIbIi KaHAT)

D. nomyctumsrii Tok Harpy3ku 1200MA (Ha KaykIbIii KaHAT)

53.

EnaBe ) ]

INPUTY

ouTPUT Y

outeut? |

INPUT Z

Ys

A

[
[

I[J'If{ YIipaBJa€HUA CKOPOCTHIO BpAallCHUS MOTOPYUKOB UCIIOJIB3YIOT HOXKKHN

1

F

3

4

7

\
8] s

5] meute
wf] outputa
uf] ono
|
)

10 INPUT 3

CUTRUT 3

9f] enamiEz

ENABLE1 u ENABLE2.

INPUTL, INPUT2

OUTPUT1, OUTPUT2

INPUTL, INPUT2, INPUT3, INPUT4

module HC-SR04) wumeer



54. Jlns ynpaBiieHHs YHUIIOJISPHBIM LIaroBbIM JIBUraresneM 28byj-48 MOXXHO HCIIOIb30BaTh MHKPOCXEMY

55. Illaroseie aBUraTeln OBIBAIOT

A
B.
C.
D.

A.

B.
C.
D

ULN2003
L293D
L293E
L298

YHUIOJISIPHBIE
ouronspHeIe
MOJTYTIOJISIPHBIE
Cpe/HETIONSIPHBIE

56. B xakoit CTPOYKE KOJZa MbI 3a1aCM CKOPOCTH BpallCHUA MIaroBOro ABUraTeiisd

1.

2.

10.
11.
12.
13.
14.
15.
16.

17.

57. DrtoT mucruiel, kak ¥ npoune Ha koHTpoiepe HD44780, monnepxuBaet

#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() {

myStepper.setSpeed(5);

}

void loop() {

myStepper.step(stepsPerRevolution);

delay(500);

Serial.printIn(*counterclockwise");

myStepper.step(-stepsPerRevolution);

delay(500);

¥

oOowp

B ctpoke 9
B crpoxke 6
B ctpoke 12
B crpoxke 15

uHTEepdeiica:

58. B kakoii cTpouke KoJa MBI IPOBOIMM HHHUIIHAINA3ALUIO TUCIUICS

...(BcTaBuTh 2) BapuaHTa MapajJIeIILHOIO



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. }

B ctpoke 5
B cTpoke 6
B ctpoke 2

Sow>

B ctpoke 10
OTtBeThI:

31)
32)
33)
34)
35)
36)
37)
38)
39)
40)
41)
42)
43)
44)
45)
46)
47)
48)
49)
50)
51)
52)
53)
54)
55)

il

PENANRPEP OO ONMNDNOREOREDDWONRE AR



56) 2;
57) 3;
58) 4.

4.1.2. YcrHblii onpoc.

5 cemecTp:

Tema 1. IIporpammupoBanme Arduino, BBemeHue. CTpyKTypa NporpaMMmbl, KOHCTaHTHL. L{ndpoBoil BBOA/BHIBOA.
Amnarorosblii BBo#/BbiBoA. Tema 2. /lononHuTtensHble (YHKIMK BBOJa/BbIBOAa. Pabora co BpemeHeM. MaTtemarnueckue
¢ynkiuu. [IceBnocnyuaiinsie uncna. Tema 3. [TocnenoBarenbHas nepenada ganueix. [IpepeiBanus. EEPROM. Blink 6e3
delay. Tema 4. Co3nanue Gubmuoreku. Ethernet, Servo, Firmata library, pa6ota ¢ 6ubmuorekamu. Tema 5. Iudpooit
BBOJI, KHOTKa. AHanoroBblii BbiBoj, Fading. Tema 6. AHanoroBelii BBOJ, mMOTeHUMOMETp M ocumwmiorpad. Tema 7.
I'enepauus 3Byka, mpe3ousiayuarens. Doropesucrop. Cencop Ha cBetopuone. Obuienue ¢ Arduino - mporpaMMHpOBaHHE
paboter ¢ COM-moptom. [Momkmrogaem k Arduino mpimky PS/2. Tema 8. AnamoroBblii matumk Temmnepatypbsl, LM335.
[porokon 1-Wire u iButton. Arduino u smymsarop iButton. Arduino u temneparypusiid 1-Wire gatank DS18S20. Tema 9.
Arduino u gpaiiep meuraremeit L293D (Ilpoctoit motop-mmim). Arduino m cepBomammuaka. LCD-mucmeir Ha 06ase
HD44780 u Arduino. Tema 10. UK-gatunk nperstctuii ast Arduino Ha 6a3e poToTpaH3ucTopa.

4.1.2.1. Ilopsigox npoBeeHHsI U MPOIEeIYPA OLIEHUBAHMSA.

YCTHBIH OMPOC MPOBOMUTCS HA TMPAKTUUCCKUX 3aHATHAX. OOydaromuecss BBICTYMAIOT C JOKIAaJaMH, COOOIICHHUSIMH,
JOTIOJITHEHUAMHU, YYAaCTBYIOT B AWUCKYCCHUH, OTBE€YAIOT Ha BOIIPOCHI IIpE€rnogaBaTeJIsA. OHCHI/IBaeTCH YPOBCHb I[OMaI.HHeﬁ
MOJTOTOBKM IO TEME, CIOCOOHOCTh CHCTEMHO U JIOTHYHO W3JIarath Marepuaj, aHaJlu3upoBaTh, (HOPMYyIHPOBATH
CO6CTBeHHyIO Mo3nuIo, OTBE€YAaTh Ha JOMMOJHUTCIBHBIC BOIIPOCHI.

4.1.2.2 Kputepun oneHMBAHUS

26-30 6a/1J10B CTABUTCS, €CJIH 00yJaAIOIIHIics:

B oTBeTe KauecTBEHHO pacKphLI cojepikaHue TeMbl. OTBET XOpOIIO CTPYKTypHpOBaH. IIpekpacHO OCBOCH MOHATHHHBIN
anmapart. [IpoeMOHCTPUpPOBaH BEICOKUH YPOBCHb MOHMMAaHUA MaTepuana. [IpeBocXogHOe yMEeHHE (POPMYIHPOBATh CBOU
MBICTIH, OOCYKIaTh TUCKYCCHOHHBIE ITOJIOKEHIS.

21-25 6ajioB CTABUTCS, €CJIH 00yUYAIONIHIiCS:

OcHOBHBIE BOIPOCHI TeMBI packpbul. CTpYKTypa OTBETa B IEJIOM aJieKBaTHA TeMe. XOpOIIO OCBOSH MOHITUHHBIN amnmnapar.
[TponeMOHCTPUPOBAaH XOPOIIWI ypOBEHb INMOHUMaHHS Marepuana. Xopollee yMeHHe (OpPMYJIHPOBaTh CBOM MBICIIH,
00CY)KIaTh TUCKYCCUOHHBIC MOJIOXKCHUS.

17-20 6a1710B CTABUTCS, €CJIU 00yUAIOIIHTiCS:

Temy wuactuyHo packpbul. OTBeT c¢iab0 CTPyKTypupoBaH. I[lOHATHMHHBIN ammapaT OCBOEH YacTU4HO. I[loHMMaHHe
OTJIENFHBIX MTOJIOKEHUN M3 MaTepualia Imo TeMe. Y IOBIETBOPUTEIBHOE YMEHUE (DOPMYITUPOBATH CBOM MEICITH, 00CYXKIaTh
JVICKYCCHOHHBIC TTOJIOKEHUS.

0--16 6a1J10B CTABUTCS, €CJIH 00YJAIONIUIACS:

Temy He packpbul. [ToHATHHHBIN ammapaT OCBOSH HEYJOBIETBOpUTENbHO. [loHMMaHue MaTepuana (parMeHTapHOE WIIH
oTcyrcTByeT. Heymenue GpopMynnpoBaTh CBOM MBICIH, OOCYKIATh TUCKYCCHOHHBIE TTOJIOKEHUS .

4.1.2.3. ConepsxaHne OLIEHOYHOI'0 CpecTBA
5 cemecTp
. Ha xakoM si3bike nporpammupyercs miatpopma Arduino?
. HazoBuTE OCHOBHBIE AITOPUTMHUYECKHE CTPYKTYPHI?
. Kakue xoMaH 161 HCIIOIB3YIOTCS IS BBOA\BBIBOIA [IM()POBBIX CHT'HAIOB?
. Kakue koMaH[Ipl HCTIONB3YIOTCS TS BBOJA\BBIBO/IA aHATIOTOBBIX CUTHAJIOB?
. Kakue Tumsl mepeMeHHBIX UcTionb3ytoTes B Arduino?
. YUro o3nauaer komanaa pinMode(10,INPUT)?
. Yro o3Hauaet komanaa pinMode(10,0UTPUT)?
. Uro o3Hauaer komanza digitalWrite(3,0)?
9. Uto o3navaer komanna digitalRead(5)?
10. Yro o3nauaer komanna digital Write(6,HIGH)?
11. Kak renepupyeTtcs 3ByK?
12. Kak yctpoeH ¢poTtope3uctop?
13. Kak npaBHIbLHO MOAKIIOYHUTH CBETOINO?
14. Kak "o6maercs" Arduino ¢ COM-niopTom?
15. Kak noakmounth k Arduino mMermky PS/2?
16. Uro o3nagaer komanna Serial.begin(9600)?
17. Yro o3nauaer komanaa Serial.print("Text")?
18. Uro o3nauaer komanna Serial.available()?
19. Yro o3nauaer komanaa Serial.write(90)?
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20. Yrto o3nauaet komanaa Serial.begin(9600)?

21. IIpe30KepaMUyecKue H3TydaTesIn

22. ®otope3ucTop

23. AHanoroBHIi TaTIuK Temieparyps - LM335.

24, TIporoxon 1-Wire u iButton. Arduino u smymnsarop iButton.

25. Arduino u remnepatypusiii 1-Wire gatank DS18S20.

26. Arduino u npaiiBep neurateneii L293D (IIpocToii MOTOp-IIHII).

27. Arduino u cepomammaka. LCD-nucrneit Ha 6aze HD44780 u Arduino.
28. K-gatuyuk npensrcteuit s Arduino Ha 6a3e GoToTpaH3UCTOPA.

4.2. OueHoOYHBIE CPEICTBA MPOMEKYTOUYHON aTTeCTALINN

[Mo pucuumnInHe MpeyCMOTPEH 3a4eT B 5 cemecTpe. 3a4eT MPOXoauT 1o Omieram. B kaxaom OuiietTe OMH TEOpEeTHYECKUI
BOIIPOC M OJHO NPAaKTHYECKOE 3aJaHHe. 3a4eT IPOBOAMTCS B YCTHOH / NHUCBMEHHOW W KOMIBIOTEPHOH QopMme.
OueHuBaeTcsl BIaJCHHE MaTEPHAJIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH IPHMEHSATH HY)KHbIE 3HAHHs, HaBBIKH H
YMEHHS [IPU aHAJIN3e MPOOJIEMHBIX CHUTYAIHil U PEIIeHUH MPaKTUYECKUX 3aJaHHH.

4.2.1. YcTHbBII MJIM NHCbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. Ilopsaaok npoBefeHUs: U NPoLeIyPa OLEHUBAHUS.

VY CTHBIN WK MUCbMEHHBIA OTBET HA BOIIPOC HAIIPABJICH HA IIPOBEPKY 3HAHUN OCHOBHBIX PA3/€JIOB 110 JUCLIUILIUHE.

4.2.1.2. Kputepuu oneHuBaHMs.

18-20 6a110B cTABUTCS, €CJIU 00YYAIOIIHIICS:

B oTBeTe KauecTBEHHO PACKPBUI cojeprkaHue TeMbl. OTBET XOpOIIO CTPYKTypupoBaH. IIpekpacHO 0CBOEH NMOHATHHHBIN
armapart. [IpoeMOHCTpUpOBaH BHICOKHI YPOBEHb IIOHMMaHuUsl MaTepuana. [IpeBocxonHoe ymeHune GopMynupoBaTh CBOU
MBICJIH, 00CY)XKIATh TUCKYCCHOHHBIE TIOJIOKCHHS.

14-17 6a1j10B CTABUTCHA, €CJIH 00yUAIOIIHIACS:

OcCHOBHBIE BOIIPOCHI TeMBI packpbll. CTPyKTypa OTBETa B IIETIOM aJIeKBaTHA TeMe. XOPOIIO OCBOCH MOHATHIHBIN anmapar.
[TponemMoHCTpUPOBAaH XOPOIIMH ypOBEHb NMOHHUMAaHHA Marepuana. Xopolee yMeHHe (OpPMYIHpPOBaTh CBOM MBICIH,
00CyXJaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

11-13 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIUIACS:

Temy uactuyHo packpbul. OTBeT cnab0 CTpyKTypupoBaH. I[IOHATHMHHBIN ammapaT OCBOEH yacTU4HO. I[loHMMaHwMe
OTJIECTIbHBIX MOJIOKEHUH U3 MaTepuaja 1o TeMe. Y IOBIETBOPUTENbHOE YMEHHE (GOPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JUCKYCCHOHHBIC TTOJIOKEHHS.

0--10 6a/JI0B CTABUTCS, €CJIH 00yYAKOIIUTiCS:

Temy He packpbul. [IOHATHHHBII anmapaT OCBOEH HEyAOBIETBOpUTENbHO. [ToHMMaHNe MaTepuana (gparMeHTapHOE HIIH
orcyrcTByeT. Heymenue (hopMylMpoBaTh CBOU MBICIIH, 00CYX/IaTh JIUCKYCCHOHHBIE TTOJIOKEHUSI.

4.2.1.3. OueHo4Hble CpeAcTBAa.

Bonpocs! 1/ yCTHOTO WM MHCBMEHHOTO 0TBeTa

. Ha xakoM s13b1ke iporpammupyetcst miardopma Arduino?

. HazoBuTe 0CHOBHBIE aNTOPUTMHYECKHE CTPYKTYPHI?

. Kakne koMaH[IpI HCTIONB3YIOTCS JUTs BBOJA\BBIBOIA TU(POBBIX CHTHAJIOB?

. Kakne koMaHIbI HCTIONB3YFOTCS TS BBOJIA\BBIBO/IA aHAJIOTOBBIX CUTHAJIOB?

. Kakue tumsl nepeMeHHbIX HCTIONB3YIOTCS B Arduino?

. AHanmoTroBBIi BBOJ, HOTEHIMOMETP U ocuuILIorpag.

. 'eneparust 3Byka, mbe3ou3iaydaresb. PoTope3nucTop.

. Cencop Ha cBetonuoze. IIlporpammupoBanue pa6otsl ¢ COM-opTom.

. AHanoroBbIif JaTynk TemnepaTypsl, LM335.

0. [IpoTtokoux 1-Wire u iButton. Arduino u smymstop iButton.

11. Arduino u TemneparypHsiii 1-Wire gatank DS18S20.

12. Arduino u npaiiBep aurateneit L293D (ITpocToit MoTop-mmin).

13. Arduino u cepBomanivHka.

14. LCD-nucmeit na 6aze HD44780 u Arduino.

15. UK-paTuuk npensitetBui 1t Arduino Ha 6ase oTroTpaH3UcTOpa.

16. CtpykTypa mporpaMmbl, KOHCTAHTHI.

17. ITudposoii BBO/BEIBOA. AHAJIOTOBBIN BBOJI/BBIBOJ.

18. MonoaauTensHbIe PYHKIIMH BBOAA/BhIBOA. PaboTa cO BpeMeHeM.

19. Maremaruueckue ¢pyHkimu. [IceBnocnyyaitbie qucia

20. TTocneoBaresbHas Iepeaada JaHHBIX.

21. IpepwiBanusi. EEPROM.

22. Blink 6e3 delay.

23. Co3nanue OUOINOTEKH.

24. Ethernet, Servo, Firmata library, pabora ¢ 6ubnuorexamu.

25. Iludposoii BBoA, KHONKA. AHANOTOBBIHN BbIBOA, Fading.
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4.2.2. lIpakTHYeckoe 3aaHue

4.2.2.1. TTopsaaok npoBeAeHUsI U MPoLeTypPa OLeHHBAHUSI.

[Ipemmararorcs 3aaHus Ha PEUICHUE 3a/1a9 IT0 POOOTOTEXHHUKE.

4.2.2.2. Kputepuu oleHUBaHMSI.

27-30 6a110B cTABUTCS, €CJIH 00yYAIOIIMM CH S

3amaHue BHITOIHEHO TOTHOCTEIO U MIPABIIIHHO.

22-26 6aJ10B CTAaBUTCS, €CJIH 00yIAKOIIMMCS

3aaHue BHIMOJIHCHO MOJHOCTHIO, HO HET JOCTATOYHOrO 000CHOBaHUs. MU Ipy BEPHOM pEIlICHUH JOMYIICHA OIUOKA HITH
HEJIOYET, HE BIUSIONIMN Ha IPABUJIBHYIO MOCICI0BATEIBHOCTD PACCYKICHUH.

18-21 6an10B cTABHUTCS, €CITU 00YIAIOTIHMCS:

3aiaHue BBIMOIHCHO YaCTHYHO W C ()aKTHUCCKUMHU OIMUOKAMU.

0-17 6any10B cTaBUTCS, €CJIU 00YIAIOIUMCS

3anmaHue He BHITIOIHEHO WM BBHITOJIHEHO C OONBIINM KOJMIECTBOM (PaKTHISCKUX OUTHOOK.

4.2.2.3. OueHo4HbIe cpeICTBA.
5 cemecTp:

O NouoThWwWN -

. HanmcaTs mporpammy miast pabotsl ¢ mukpocxemoit 74HCS595 (ympasiieHue spKOCThIO IIPOU3BOIBHOTO CBETOIHOIORB)
. CobpaTp cxemy 13 8 CBETOMOI0B U HAIIMCATh IPOrpaMMy JJIsl X YIIPABJICHHS C IOMOIIBIO HOTCHIIOMETPa

. HanmcaTs nporpamMmy A7t IpOUTPBIBAaHHS MEJIOANN B TOHAJIBHOM PEXKHUME

. Hanimcath mporpammy mist 3axkuranus (blink) cBeronno/ia, B 3aBUCUMOCTH OT KOJIMYECTBA HAYXKATUH HA KHOTIKY

. HanimcaTs nporpammy 11t BeiBoga 10 pa3psaHbIx ducel (B cIydafHOM HOpSJIKE) HAa 7-MU CETMEHTHBIN HHIUKATOP

. HanmcaTs nporpamMmy 71t BEIBOJA KPYTOBOH «OeryIieit» cBeTo-HHANKAIIMHN Ha 7-MH CETMEHTHOM MHAMKAaTOpe

. Harmmcats mporpammy uist ynpasienus aurateneM DC (ImaBHBIN IycK U OCTaHOBKA, PETYJIIMPOBAHUE 00OPOTOB)

. Harmmcatp mporpammy [uist ynpaBiieHHsI CEPBOMAIIMHKON (KOHTPOJIb yIila IOBOPOTA BaJia)

9.

Hanwmcats nporpammy amst pabotsl ¢ Mukpocxemoit 74HCS595 (kackamHoe MOAKITIOUCHHE U 3aKUTaHHe 16 CBeTOINOIOB

B ITPOU3BOJIbHOM HOpH,Z[KC)

10. HammmcaTs iporpammy ist pabotel ¢ Mukpocxemoit 74HC595 (co3mats apdekt «xamo3m»)
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