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[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

OO6yJaroniuiicsi, OCBOUBIINHA AUCITUILTHHY (MOIYIIB), JOJDKEH 00Ia1aTh CIICYIONTIMHI KOMIETCHITUSIMH:

Hugp Pacmiudposka
KOMIIeTEHIIUH npuodperaemMoil KOMIeTeHUHHU
IK-5 CriocobeH  (opMHupoBaTh y OOYyYalOMMXCSA YMEHHE TNPUMEHSATh MaTeMaTHYeCKH ammapar |

KOMITBIOTEPHBIE HMHCTPYMEHTBI IIPH IOMCKE HWH()OPMALUK, aHAIW3€ M PEIICHUH YUYCOHBIX W
[IPAKTUYECKUX 3a/1ad

TK-5.1 3HaTH BOBMOXKHOCTH NPHMEHEHHS MAaTeMaTHYECKOTO ammapara ¥ KOMIIBIOTEPHBIX HHCTPYMEHTOB IPH
' rorcke MH(POPMAITUH, aHATIN3e U PEIICHUN YISOHBIX U MPAKTHYSCKUX 33129

TK-5.2 [YMmets hopmupoBath y 00y4aromuxcss HABBIKYA IIPUMEHATh MAaTEMaTHYECKHIH alliapaT U KOMITBIOTEpHBIE
' MHCTPYMEHTEHI IIPH ITOUCKE HHPOPMALINH, aHAN3E U PEIICHUN YICOHBIX U MPAKTHUSCKUX 3a7ad

Bnanets criocoOHOCTHIO POPMUPOBATH Yy 00YYAIOIINXCS HABBIKM MPUMEHATh MaTeMaTHYECKHUil anmapaT
IK-5.3 1 KOMIIBIOTEPHBIE MHCTPYMEHTHI IIPU MOUCKE MHPOPMAIINK, aHAJIU3€ U PELICHHH YYeOHBIX 1
[IPAKTUYECKHUX 3a1a4

OO0yuaronuiicsi, OCBOUBLINN AUCIUIIHHY (MOIYJIB):
JlomKeH 3HaTh:

BO3MOXXHOCTH MPUMEHEHHS MaTeMaTHYeCKOTo armnapara u KOMIBIOTEPHBIX HMHCTPYMEHTOB NpH 3(dexkTHBHOM
noucke nHQopManum, aHannu3e 1 PELIeHUN YUeOHBIX U MPAKTUUECKHUX 3a]1a4 IPOrPaMMHUPOBaHHS K POOOTOTEXHHUKH.

JloJKeH ymMeTh:

(hopMupoBaTh y 00y4alOIINXCsl HABBIKM MPUMEHEHHS MAaTEMaTH4ECKOTO anmapara ¥ CTaHAAPTHBIX KOMITBIOTEPHBIX
WHCTPYMEHTOB TpH >(dexTuBHOM momcke HHPOpMAnWy, aHATM3E€ M PEIICHHH Y4YeOHBIX M MNPAKTHYECKUX 3alad
MIPOrPaMMHPOBAHUS U POOOTOTEXHHKE.

JlomxeH BIaieTh:

CIOCOOHOCTBIO (hOPMHPOBATh y 00YJAIOMIMXCSl HABBIKM MIPUMEHEHHS MaTeMaTHYECKOTO amapara W CTaHAapTHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB NpH 3()(HEKTHUBHOM MOUCKE MH(POPMAINH, aHATIHN3€E U PELICHUH YIE€OHBIX M MPAKTHIECKUX
3a[a4 IPOrpaMMHUPOBAHUSA U POOOTOTEXHHUKE.

2. MecTo qucuumiunel (MoayJsi) B ctpykrype OIIOII BO

Hannas jgucruminHa (Moaynis) Brimouena B pasgen  "B1.0.08.01  Iucriwmawnsl  (Momgyiu)" OCHOBHOM
npodeccHoHaIbHON oOpazoBaTenbHONH mporpammbl 44.03.05 "Ilemarormdeckoe oOpazoBanme (C ABYMS MPOQMISIMU
MTOJATOTOBKH ) (Marematuka u ¢uznka)" u OTHOCHUTCS K 00s13aTeNbHBIM JUCITUIUINHAM.
OcBamnBaetcs Ha 3 Kypce B 5 ceMecTpe u Ha 4 Kypce B 8 cemectpe.

3. O0beM AuCHMIUIMHBI (MOAYJISI) B 32a4€THBIX eIMHHMIAX ¢ YKA3aHHEM KOJMYeCcTBAa 4YacoB, BblJeJeHHBIX HA
KOHTAKTHYI0 padoTy o0y4alomuxcsi ¢ mpemnojgasarejeM (0 BHAAM y4eOHBIX 3aHATHI) © HA CAMOCTOSATEIbHYIO
padoty o0yuarommuxcst

OO6m1ast TPyAOEMKOCTh TUCIHMIDIMHEI cocTaBisieT 10 3aueTHbIX(ple) eanHUI(bl) Ha 360 gaca(oB).

KonraktHas pabora - 198 gaca(oB), B TOM 4ymcie Jekiuu - 72 4aca(oB), mpaktudeckue 3aHstus - 0 gaca(oB),
nabopaTopHbie paboThl - 126 vaca(oB), KOHTPOJIb CAMOCTOATEILHON paboThI - 0 yaca(oB).

CamocrositensHas pabota - 126 gaca(os).
Kontpons (3auét / ax3amen) - 36 yaca(oB).

d)opMa MMPOMEIKYTOUHOI'O KOHTPOJISL AUCHUIIJIIMHBL: 3a4€T B 5 CEMECTPEC; IK3aMCH B 8 CEeMECTpPE.

4. Copep:xxaHue IHCHMIUIMHBI (MOAYJisl), CTPYKTYPHPOBaHHOe IO TemaMm (pa3zejaM) ¢ YKazaHHEM
OTBeJeHHOI'0 HA HUX KOJIMYeCTBAa aKaJeMHUYeCKHUX YacOB 1 BUIOB YUeOHBIX 3aHATHI



4.1 CTpyKTypa M TeMaTHYeCKHUi VIAH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThI 0 AUCHUILINHE (MOAYJII0)
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Tewma 1. [IporpammupoBanue Arduino. Beenenne. CtpykTypa
1. [mporpammsl, KoHCTaHTHL LlrdpoBOii BBOJ/BRIBOI. 5 6 0 12 18
AHAJIOTOBBII BBOJI/BBIBOI.

Tewma 2. JlononHNTENBHBIC QYHKITNHE BBOa/BEIBOIA. PaboTa co

2. [BpemeHeM. Marematnueckue ¢pyHkuuu. [IceBnocmyyaitabie 5 6 0 12 18
qrcIIa

3 Tema 3. [locnenoBarenbHas nepenaya nanHbix. [IpepbiBanus. 5 6 0 12 18

" [EEPROM. Blink 6e3 delay.

4 TeMa 4, Cosnanue oubnuoreku. Ethernet, Servo, Firmata 5 6 0 12 18
library. Pabora ¢ GubaroTekam.

5 TeM.a 5. lludpoBoii BBOA - KHOIIKA. AHAJIOTOBBIN BHIBOJ - 5 6 0 12 18
Fading.

6. [Tema 6. AHaOTOBBIN BBOJ - MOTEHIIMOMETP H OCIIMILIOTpad. 5 6 0 12 18
Tema 7. ['enepanus 3ByKa - be30U3IydyaTesib. GOTOPE3UCTOP.
Cencop Ha cBeronuoae. O6menne ¢ Arduino -

7. 8 9 0 12 4
mporpammupoBanue padbotel ¢ COM-moptom. [Toakmodaem k
Arduino Memiky PS/2

Tema 8. AHaNOTOBBIN AaTYHK Temmeparypsl - LM335.
8. [[Ipotokon 1-Wire u iButton. Arduino u amymnsrop iButton. 8 9 0 12 4
Arduino u TemnepatypssbIit 1-Wire qarank DS18S20.

Tema 9. Arduino u npaiiBep nurareneit L293D (IIpocroii

9. [motop-mmin). Arduino u cepsomarnnika. LCD-nucrieit Ha 8 9 0 18 6
0a3e HD44780 u Arduino.

10. Tewma 10. UK-gatuuk npenstcTeuit i Arduino Ha 6aze 8 9 0 12 4
(doroTpanzucTopa
Mrtoro: 360 4. (u3 HUX 36 4. KOHTPOJIb) 72 0 126 126

4.2 CoaepxxaHue IUCUMILIMHBI (MOIY.J151)

Tema 1. IIporpammupoBanne Arduino. Bpenenme. CTpykTypa mnporpamMmsbl, KoHcTaHThl. Lludposoii
BBO/1/BbIBO/. AHAJIOTOBBI BBOA/BBIBO/.

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

3HaKOMCTBO M Havajo padotsl ¢ Arduino Uno: o TOM 4TO 3TO M 3a4eM OHA HYXKHa; O TIOJIKJIIOUYEHNHU K KOMITBIOTEPY U
ycTaHOBKe nporpammHoii cpenst Ha OC Windows;

3HAKOMCTBO CO CpEIOil MPOrpaMMHpPOBAHHS, CTPYKTYPOH NPOTPAMMBI, HCIONB3yEeMbIe THIIBI MEPEMCHHBIX |
HaITMCaHWE TIePBOI porpamMMs! utst Arduino.

Monxmouennn kaonok Kk Arduino Uno; o ToMm 3aueM HyxeH breadboard. OObsicHsIeTCS KaK IPUMEHSETCS IUPOTHO -
UMITyTIbCHAsT Moayisinms (Takke un3BectHas kak MM wmim PWM). PaccmarpuBaercst BO3MOXHOCTh CO31aBaTh
coOcTBeHHBIE (QYHKIIMM B cpeie mporpammupoBaHusi Arduino Ha mpuMepe (QYHKIUW CTAOWIW3allid HEYCTOWYHBOTO
CUTHAIA.

Hcnonp3oBanue aHanmoroBbix BxomoB Arduino. C HOMOIIBIO CXEMBI JAENUTENsT HAmNpspkeHHs W (OTOpe3ncTopa
cobupaeM ¢QoroceHcop. Ha ocHoBe Hero jnenaeM NPOTOTHII YCTpOMCTBa pe3epBHOro ocBemieHus. M Bo3moxkHOCTH
MIPUMEHEHHsT HHPPAKPACHOTO JalbHOMEpa

Tema 2. JlononHuTedAbHble (PyHKIMH BBOAa/BbIBOAa. Padora co BpemeneM. MaTeMaTuyeckue (yHKIMM.
IIceBnocayyaiinblie ynciaa



PaccmarpuBarotcs 6a30BbIe MOHATHS CXeMOTEXHUKH. O TOKE U HANPSHKCHUH, O TOM KaK MPUMEHSIOTCS PE3UCTOPHI U
KaK CTPOSATCS JCIUTEIH HanpspkeHus. O CTATUBAIOIINX, MOATATHBAIONINX U TOKOOTPAHUYCBAONINX pe3ucTtopax. O 3aKoHe
Owma. O ceHcopax U peryiaropax HanpspkeHus. O MOICTPOCYHBIX PE3UCTOPAX U aHAJIOTOBBIX BXoaax. U o ToM, kak BCE 31O
cootHOcHTCs ¢ Arduino.

PaccmarpuBatoTcst pomnosHUTENbHBIE cniennduyHbie ¢GyHKIun Arduino mis pabotel co BpemeneM unsigned long
millis(void); Ber3os: time = millis();

PaccmatpuBarotes crienmduansie MateMatndeckne GyHKnuu 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).

Paccmarpusatotes crieruduansle yakuun Arduino: void randomSeed(unsigned int seed)
Tema 3. IlociienoBarenbHas nepegayda faHHbIX. IlpepeiBanus. EEPROM. Blink 0e3 delay.

PaccmarpuBaercss Arduino/Arduino BCTpOeHHBIH KOHTPOJUIEP [UI TIOCIEIOBATEIFHON Iepeiayn JaHHBIX, KOTOPBIHA
MOJKET MCHOJB30BaThCS Kak I CBs3M Mexnay Arduino/Arduino yctpoiicTBamu, Tak W JJIS CBS3HM C KOMIbIOTepoM. Ha
KOMIBIOTEPE COOTBETCTBYIOIIEE COEAMHEHHE IpencTaBieHo oo o0eraHpIM COM-moprom (B ciyuae Arduino Single-
Sided Serial Board), mu6o USB COM-nopToM, KOTOpHIA TOSBISIETCS B CHCTEME IIOCIE YCTAaHOBKH HEOOXOIMMOTO
IpaiiBepa.

3HaKOMCTBO C mpepriBaHusAME. [IpepriBanue (aHriI. interrupt), CHTHAJI, COOOMIAIOIINI IPOLIECCOPY O HACTYIUICHUH
Kakoro-mmoo coOertust. [Ipn 3TOM BBINOJNIHEHHWE TEKYIIEH IOCIEIOBATENbHOCTH KOMAaHZ IPHOCTAHABIMBACTCS, U
ynpaBieHue nepenaéresi 00paboTInMKy NpephIBaHMS, KOTOPBIH BBIMONHACT PaboTy 1Mo 00paboTKe COOBITHS M BO3BpaIIacT
yIpaBieHHE B IPEPBAaHHBIN KOJI.

3unakomctBo ¢ EEPROM. EEPROM, (Electrically Erasable Programmable Read-Only Memory) smeKkTpudecKu
crtupaemoe nepenporpammupyemoe 13V, DCIII3Y). [laMaTe Takoro TUMa MOXKET CTHUPATHCS M 3aMONHITHCS JaHHBIMU
HECKOJIBKO JECSTKOB ThICSU pa3. Mcnomp3yeTcst B TBEpIOTENbHBIX Hakonutensx. OnHoil u3 pasHoBunHocte EEPROM
sersieTcs uem-mmamath (Flash Memory). [Ipumep ncnonp3oBanus millis() st 0THOBPEMEHHOTO BHIITOJHEHUS HECKOIBKUX
3amad.

Tema 4. Co3nanue oudauorexu. Ethernet, Servo, Firmata library. PaGora ¢ 6u6aunorexkamu.

Ha npumepe 6ubnunotexu s pabotsl ¢ PS/2-yctpoiictBamu orieHuBaeTcs padbora yepe3 6ubnnoreky. bubanorexa
9TO JIONOJHUTEJBHBIN KJIAcC, KOTOPBIH MHKAINCYIUpyeT B cede (QyHKUMH A paboThl C YCTPOMCTBOM, T.O. JUIS CO3AaHHS
OMOIMOTEKN HY)XXHO co3iaTh oauH .h daiin B KoTopoM OyAeT onuchIBaThCs Kiacc/(yHKIMK/ KOHCTAHTBHI U OJHH .CPp, B
KOTOPOM BC€ 3TH (DYHKLIUH PEanu3yIOTCs.

Ethernet-mumng sTo monmomHUTEeNbHAS MIIaTa, KOTOpask HOAKIIOYACTCS K apIyHHO M MO3BOJISACT 3TOH 3aMedaTelbHOI
IUIaTe MOCBHUIATh W TIOJIy4aTh JAHHBIE Yepe3 JIOKAJIbHYIO CeTh M Jake paborate MHTepHeToM. PaboTa ¢ mpoTokomamu
TCP/IP B mmunae peanm3oBaHa ammapaTHoO Ha MUKpocxeme W5100.

Servo library - 6ubiioreka st paboThl ¢ cepBoMainiHkamMu. CepBOMAIIMHKA - 3TO MOTOP-PEAYKTOp, C 00paTHOI
CBSI3b10, Oyarosapsi KOTOPOH MOXKHO NMOBEPHYTh BBIXOJHOH Ball HA CTPOTO OINpPEAENEHHbIH yroi. CTaHAapTHBIE pyJeBbIe
MaluHKy, BepTaTcs ot 0 1o 180 rpagycos.

bubaunoreka Firmata peanusyer nporokon Firmata, 4To mo3BoJisieT MpOCTHIM 00pa3oM 001IaThes ¢ MporpaMMaMy Ha
kommbloTepe. JlaHHas Oubimnorexka Bxoaut B coctaB Arduino IDE. YaoOna Tem, 4To mpu HEOOXOAMMOCTH HE HY)KHO
n300peTaTh BEJIOCUIIE]] U IIPUIYMBIBATh CBOM ITPOTOKOJ, @ YK€ UCIIOJIb30BATh ITOT TOTOBbII MPOTOKOJI.

Tema 5. IludpoBoii BBOI - KHONKA. AHAJIOrOBBIH BbIBOA - Fading.

PaccmatpuBaercsa ckeru Fading, xak mpumep pabotsl ¢ ¢yHkumei analogWrite aHaIOroBBIM BBIBOJOM CHUTHANA.
JdeMoHCTpHpyeTCs, 4TO 3HAYEHHE, KOTOpOe MOXHO mepenaBaTh B analogWrite momkHo ObITE Mexmy 0 m 255, dto
cooTBeTcTBYeT HampspkeHuto ot OV gmo 5V Ha Beixome moprta. IlocTeneHHO yBenmumBas/yMeHbIIas HEpeJaHHOE B
analogWrite 3HaueHHEe MOXXHO NOOWTHCS IJIABHOTO POCTA/TIafCHHs HANpsDKEHUs Ha BbIxoze. [loAxiounB K onHOMY W3
PWM-nioptoB apayunst (3, 5, 6, 9, 10, 11, a na nnatax Ha 6a3e ATmega8 Tompko 9, 10, 11 ) cBeToanon OymeT MIaBHO
3aropatbcs v 3aTyxaTh (fading).

Tema 6. AHAJIOr0BbIi BBOJ - IOTEHUMOMETP M ocumiaorpad.

PaccmarpuBaeTcsi aHaIOTOBBIA BBOJI C MCIIOJIB30BAHNEM IEPEMEHHOTO PE3NCTOPA, MOAKIIOYEHHBIH K aHAJIOTOBOMY
Bxony. Broautcst ¢pyHkius - analogRead(), koTopast cuuThIBaeT 3HaUuE€HUE C aHAJIOTOBOTO MmopTa. [loka3aHo, 4TO B OTIMYUN
OT IUGPOBOrO MOPTA, AaHAIOTOBBIA MOPT UMeeT (B Apaymno) 10 paspsmoB. JleMOHCTpHpYeTCs MpOCTOi ocrwuiorpad.
AHasorosblif BB ocumniorpag.

Tema 7. I'enepanusi 3ByKa - nbe3ousiaydareib. @orope3ucrop. Cencop Ha cseroauoae. Oomenue ¢ Arduino -
nporpammupoBanue pa6orsl ¢ COM-noptom. Ioakiaoyaem k Arduino mpimky PS/2

[Tse30kepamuyeckne n3myyarenu (IMbe30M3IydaTelN) IeKTPOAKyCTHUECKHE YCTPOHCTBA BOCIIPOU3BEICHHS 3BYKa,
UCTIONIB3YIOIINE IThEe30JIEKTPUUECKH (P PeKT (3GPEeKT BOHUKHOBEHHUS IOJSIPU3ALNU AMAICKTPUKA MOJA AeHCTBHEM
MEXaHWYECKUX HaNpspKeHWH (TpsMo mbe3oanekTpuueckuidl 3¢ ¢dext). CymecTByeT M 0OpaTHBIN ITbe303JIEKTPHUECKUI
3¢ eKT BO3HUKHOBEHNE MEXAaHWIECKHX JIe(OpMannii o1 AEHCTBUEM IIEKTPHIECKOTO TTOJIA.

qDOTOpC?»PICTOp HOHprOBOHHI/IKOBHﬁ l'[pI/I60p, I/I3M€HHIOIIIPII>1 BCJIMYMHY CBOCIO COIPOTUBJICHUA IIPpU O6J'IyLICHI/II/I
CBCTOM.



PaCCMOTpeHO HECTAaHAAPTHOC UCIIOJIb30BAHUE CBETOAMNOAA.

PaccmarpuBaetcst koHconpHas POSIX C mporpamma? mporpamMMa MOKeT NMPUHUMATh M TepefaBaTh JaHHBIE Ha
wraty Arduino/Arduino

Tema 8. AnanoroBsiii gaTuuk Temmnepatypbl - LM335. IIpotokos 1-Wire u iButton. Arduino u smyasTop
iButton. Arduino u Temneparypubiii 1-Wire natunk DS18S20.

Arduino u amyssitop iButton. Arduino u Temneparypusiii 1-Wire narunk DS18S20.

PaccMOTpeH BapMaHT HMCIOJIB30BAaHUS TEPMOpE3HUCTOpa. PaccMOTpeHo, Kak padoTaTh C aHAIOTOBBIMH JAaTYUKAMH
TeMnepaTypsbl, Ha npumepe LM335.

3nakoMcTBO ¢ 1-Wire u pabora ¢ ycTpoiicTBOM, MCHONB3YIOIIMM 3TOT NMpOTOKoJd. PaccMatpuBaercs Arduino u
smyJsTop iButton

Tema 9. Arduino u npaiiBep nBurareneii L293D (IIpoctoii MoTop-muiaa). Arduino u ceppomammnuka. LCD-
auciieii Ha 0a3ze HD44780 u Arduino.

Hcnonp3yercst momyIsIpHBIA ApaiiBep mist yrnpasieHHs Motopunkamu 1.293D. 1.293D comepwut aBa apaiiBepa s
YIpaBJICHUS JEKTPOIBUTATEISIMA HEOOIBIIOW MOITHOCTH. MMeeT 1Be mapbl BXOJOB Ui YIPABISAIOMINX CUTHAJIOB U JIBE
Tapbl BEIXOMIOB JUTS OIKITIOYEHHS AIeKTpoMoTopoB. Kpome Toro, y L293D ects 1Ba BXOAa Ais BKIIOUCHHS KaXIOTO U3
NpaiiBepoB. DTU BXOJBI HCIOJB3YIOTCS JJIS YIPABICHUS CKOPOCTBEO BpAICHHS 3JICKTPOMOTOPOB ¢ momoineio [TIMM
(PWM).

PaccmatpuBaeTcss MOTOp-peIyKTOp, CIOCOOHBIH OBOPAYHBATh BRIXOAHOM Ball CTPOTO B 3aJaHHOE IOJIOKEHHE (Ha
YTOJI) B yIEPKUBATH €T0 TaM, BOIIPEKH COIPOTUBIICHUSAM H BO3MYIICHUSIM HEJPYKEITIOOHON Cpebl.

PaccmarpuBaercs LCD-nucruien Ha 6a3e kontpoiuiepa HD44780 na npumepe WH1602B-YYK-CTK.
Tema 10. UK-paTtunk npensarcrBuii 151 Arduino Ha 6aze pororpansucropa

PaccmaTpuBaeTcs aHaMOroBEI ceHCOp Ha (hoToTpaH3ucTOope. Tak Kak JaTYMK aHAJIOTOBBIH, TO €TO BBIXOJ JOJDKEH
MOJKJIIOYAThCA K aHAJIOTOBBIM mopTaM KoHTposurepa Arduino (ma Bxon ALl mumxpokontposutepa). Ilo Bemmumne
aHAJIOTOBOT'O CHT'HAJIA MBI CMOYKEM IIPHMEPHO OLICHUBATh PACCTOSIHUE A0 MPEIATCTBHA (pa3yMeeTcsi, aDCOTFOTHBIX BEIMUUH
MBI TIOJTyYHUTh HE CMOXKEM, TaK KaK yPOBEHb CHTHaJIa OyleT MEHSTHCS B 3aBUCUMOCTH OT 00bekTa). IIpocreiimmas cxema 310
napa n3 MK-cBeronnona u pororpansucropa

5. IlepeyeHb Y4eOHO-METOAUYECKOr0 oOGecmeyeHHs] [JIsl CAMOCTOSITEJLHON pPadoThl 00ydYaIOIIUXCH IO
JHCHUIIHHE (MOYJII0)

CamocrosiTensHasgs paboTa OOydYarOIUXCsl BBIMONHACTCA IO 3aJaHUI0 M IPH METOAMYECKOM PYKOBOJCTBE
npernogasaTens, HO 0e3 ero HemocpeAcTBeHHoro yuactus. CamocrositesnibHas paboTa mozapaslensercss Ha
CaMOCTOSATENLHYIO PadOTy Ha ayAWTOPHBIX 3aHATHSX W HA BHEAYIUTOPHYIO CaMOCTOSTENbHYIO padoTy. CamocTosTebHas
pabora oOy4aronuxcs BKIIOYAET KaK ITOJIHOCTBIO CAMOCTOSITEIIbHOE OCBOGHHE OTAEIBbHBIX TeM (pa3JesioB) AMCIUILIHHEL,
Tak W npopabOTKy TeM (pa3zfenoB), OCBaMBAEMbIX BO BpeMs ayAMTOPHOW paboThl. Bo Bpems caMOCTOSTENbHOH paboTh
oOydJaromuecss 4YUTalT M KOHCHEKTUPYIOT y4eOHYIO, HaydHYI0 M CIpPaBOYHYIO JIMTEPaTypy, BBINOIHSIOT 3aJlaHus,
HaTpaBJIeHHBIE HA 3aKpeIUIeHHE 3HAHWH M OTPaOOTKYy YMEHHH M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M MPOMEKYTOYHOMY
KOHTPOJIIO 110 JUCIUILINHE.

Opranuzanus caMOCTOSTENbHON paboThl 00yJaromMXcsl perylaMeHTHPYETCsl HOpMaTUBHBIMH JOKYMEHTaMH, YaeOHO-
METOIMYECKO TUTepaTypor U 3JIEKTPOHHBIMU 00pa30BaTeNbHBIMH PECYPCAMH, BKIIIOYAS:

ITopsimox opraHmsamMu W OCYLIECTBICHHS 0Opa30BaTeNbHON AEATENBHOCTH 10 00pa3oBaTeIbHBIM IporpaMmam
BhICIIEro 00pa3oBaHus — MporpaMmaM OakajaBpuara, NporpaMMmaM CIEHHANNTeTa, IporpaMMaM MarucTpaTryphbl
(yTBepkIeHHBIN Tprka3oM MUHHCTEpCTBA HaYKH W BBICIIEro oOpasoBaHus Poccuiickoit @emepannu ot 6 ampens 2021
roja Ne 245)

[Tucemo MunucTepctBa obpazoBanusi Poccuiickoit @enepaunn Nel4-55-996un/15 ot 27 HosiOps 2002 r. "OO0
AKTHBHU3AIIMU CAMOCTOSITENILHON paboThl CTYJICHTOB BBICIIMX YUeOHBIX 3aBeIeHUI"

VYcraB  ¢enepaqbHOTO  rocyJapcTBEHHOTO — aBTOHOMHOTO — oOpasoBarenbHOro — yupexxaeHus —"Kazanckumit
(ITpuBomkckuit) hempepanbHBIN YHUBEpCUTET"

[IpaBuia BHYTpeHHEro pacnopsaka (eaepajJbHOr0 TOCYAapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTElIbHOIO
yUpEeXIEeHUs BEICIIEro npodeccruoHaibHoro oopasoBanus "Kazanckuii (IIpuBosnkcknit) dpenepaibHblil yHuBepcuret”

JlokanpHbIe HOpMaTHBHBIE akThl Kazanckoro (IIpuBoimkckoro) denepaabHOTO YHHBEPCUTETA

6. DoH OLIEHOYHBIX CpPpEACTB MO JUCHMIJIMHE (MOIlyJ'llO)

(DOHH OLICHOYHBIX CPEACTB IO AUCHHUIIIIMHC (MO)IyJ'IIO) BKJIHOYA€T OLCHOYHBIC MaTCpHaJibl, HAIPABJICHHBIC Ha
IPOBEPKY OCBOCHUA KOMHGTCHHHﬁ, B TOM 4YHCJIIC 3HaHHﬁ, yMGHI/Iﬁ 1 HaBBbIKOB. q)OHI[ OIICHOYHBIX CPEJACTB BKIIHOYACT
OIICHOYHBIC CPEJICTBA TCKYLICT'O KOHTPOJISL U OLICHOYHBIC CPCJICTBA HpOMe)KyTO‘IHOﬁ aTTeCTalluu.

B donze o1eHOYHBIX CPEICTB COACPIKUTCS CIIeAyIomast HHPOPMAIIHS:



- COOTBETCTBUE KOMIICTEHIIMH IUIaHUPYEMBIM pe3yJibTaTaM 00y4eHHs 110 TUCLUILIHHE (MOAYIIIO);
- KpUTEPUH OLIEHUBAHUS COPMUPOBAHHOCTH KOMIIETCHIIHH;

- MeXaHMU3M (OPMHUPOBaHHS OLEHKHU 110 JUCLUIIIHHE (MOAYJIIO);

- ONMCaHue MopsAAKa IPUMEHEHHS U MPOLEAYPhl OLIEHUBAHUS [T KaXKJIOTO OLIEHOYHOI'O CPE/ICTRa;
- KpUTEPUH OLIEHUBAHMSA AJISI KaXKJOTO OIIEHOYHOTO CPEJICTBA;

- COACPIKaHUC ONLCHOYHBIX CPEACTB, BKJIOYasd Tpe6OBaHI/IH, NpEeABABIIACMBIC K NCHCTBUAM o6yqafomnxc;1,
ACMOHCTPUPYEMBIM PE3YyJIbTaTaM, 3alaHUs PA3JIMYHBIX THUIIOB.

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

7. llepeyeHb JUTEPATYPbl, HEOOXOAMMO JJI5l OCBOEHHUS TUCHMILIMHBI (MOIYJIsT)

OcBoeHHE IUCHUILIMHBL (MOXYJs) TpenroniaraeT n3ydeHue ydeOHOW nurepaTypbl. Jlureparypa MoXeT OBITH
JOCTyIHa 00y4aronuMCsl B OJTHOM U3 JIBYX BapuaHTOB (JIUOO B 000MX W3 HUX):

- B JJICKTPOHHOM BHUJIE - Yepe3 OJJICKTPOHHBIC OUOIMOTCYHBIC CHCTCMBI HAa OCHOBAHUHU 3aKIIOUCHHBIX KOV
JIOTOBOPOB C MPaBO00IIaIaTEeIIIMU;

- B IevyaTHOM Buze - B Hayunoit 6mbmmorexe EmaOyxckoro macturyra KOVY. Obywaromuecs moay4anT yueOHyO
JNUTEpaTypy Ha AOOHEMEHTE IO YWTATENbCKHMM OwWiieTaM B COOTBETCTBHM C NpaBWIAMH I0Jb30BaHHA Hay4yHoi
OUOIHOTEKOI.

OJNeKTPOHHBIC U3/IaHHsI AOCTYIHbI JUCTAaHIIMOHHO U3 JIIO00N TOYKU NMPU BBEACHUHU 00y4arOIIMMCS CBOETO JIOTHHA U
mapoyii OT JUYHOTO KaOwHeTa B cucreMe "ONeKTpoHHBIH yHuBepcuTeT'. [IpHM HCHOIB30BaHWUHM TIEYATHBIX W3IAHUH
O6nbnmmoTeunsli (pOHA AOMKEH OBITH YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3eMmisipa Ha KaKAOTO
o0ydaroIerocs U3 4ucia JIML, 0OJJHOBPEMEHHO OCBaNBAIOIINX JAHHYIO AUCIUILUINHY.

[Tepeuens y4eOHOIt uTEpATypBl, HEOOXOJUMOM AJIsl OCBOSHUS TUCLUUILIMHBI (MOIyJIst ), HaxoauTcs B [Ipuioxennn 2
K paboueil mporpamme IUCHUILIMHBL OH TOMJIEKHUT OOHOBJIECHHIO INPH HM3MEHEHUHM YCIOBUil aoroBopoB KOV c
paBooONagaTeNsIMA SICKTPOHHBIX M3JaHWH W IIPH HM3MEHEHHWH KoMIUIeKToBaHUsS (ounoB HayuHoit OubGmmortexu
Enabyxckoro maCcTHTYTa KOV,

8. Ilepeyenb pecypcoB MH(OPMALHOHHO-TEIeKOMMYHUKALMOHHON ceTu ''UHTepHer", HE0OXOAUMBIX IS
OCBOCHMS JMCHUILTUHBI (MOYJIs1)

Caiit kommanun "Amnepka - http://www.amperka.ru

Caiit Bcepoccuiickoit onmummuasl - http://www.robolymp.ru
Caiit 0 poboTax u poboToTexHuke - http://www.techrobots.ru/

9. Meroanyeckue yKazaHus AJ1sl 00y4al0MXCcsl 10 OCBOEHUIO TUCHUIIUHBI (MOAYJIsST)

Bua padort MeToanyeckue peKoMeHaaluu

B (911701 B xosme NEeKIMOHHBIX 3aHITHHA CIEAyeT BECTH KOHCIEKTHpOBaHHE ydyeOHOTo MaTepuana. OOpamarh
BHUMaHHE Ha KaTeropuu, (HOpMYJIMPOBKH, PACKPHIBAIOILIME COJEP)KAHHE TEMbl, HAYYHBIC BBIBOJABI M
MPAKTUYCCKUEC PEKOMCHIAIINU. JKemareapHO OCTaBUTE B pa60tn/1x KOHCIICKTaXx I10JIsI, Ha KOTOPBIX J€IaTh
IIOMETKHU U3 peKOMeH}IOBaHHOﬁ JINTEPATYPHI, JOMOJHAOIINE MaTCpUal npocnymaHHoﬁ JICKIIMH, a TAKXC
MMOYEPKUBAIOIIAE OCOOYI0 BaXHOCTb TEX WM WHBIX TEOPETHUYSCKUX IONIOKEHUHA. 3amaBath
MIPEToIaBaTeII0 YTOYHSIOIINE BOIPOCHI C HENBI0 YACHECHHS TCOPETUISCKUX TONI0KEHUH, MPAaKTUIeCKIX
peKOMeHAanui, pa3peneHnss IpoOIeMHBIX CHTyanui. B Xole MOATOTOBKM K JIEKIMOHHBIM 3aHATHSIM
MTOBTOPUTHh HW3JI0KCHHBIA paHee Y4eOHBIH MaTepHuall, 03HAKOMHUTHCS C OCHOBHOW M JOMOJHHUTEILHOM
muTeparypoi, WH(popMamued W3 PEKOMCHIOBAHHBIX VIHTEpHET-pEeCypcoB IO H3YYCHHOW TeMe.
I_[Opa6aTI)IBaTI) CBOIl KOHCIIEKT JICKIIUM, Aejiasd B HEM COOTBCTCTBYIOIIHEC 3allCU U3 peKOMeHI[OBaHHOﬁ
OCHOBHOMH | JIOTIOJTHUTEIHHOU JUTEpaTyphl, MHTEpHET-pecypcoB MO MPOOIEMHBIM BOITPOCAM.

nabopatopHble | BeimonaHeHne mabopaTopHBIX paboT HampaBlieHO Ha 0000IIeHHe, CHUCTEeMaTH3alMio, YyriryOsieHHne

paboTsI TEOPETHUYECKUX 3HAHWH; (OPMUPOBAHHE yYMEHHWH NPHUMEHSTH MOIYyYCHHBIC 3HAHUS B IIPAKTUYECKOH
JEATEeNIbHOCTH; PAa3BUTHE AHAIUTHYECKHX, NPOECKTHPOBOYHBIX, KOHCTPYKTHUBHBIX YMEHHM; BBIPAOOTKY
CaMOCTOSATEIIFHOCTH, OTBETCTBEHHOCTH M TBOPYECKOI MHHUIMATHBEI. B X071€ BBIIOIHEHUS 1ab0paTOPHOI
paboTBl CTyIEHT [MOJDKEH IPOSIBUTH yMEHHE CaMOCTOATENbHO paboTaTh ¢ y4eOHON W HaydHOI
nutepatypol, WHTepHeT-pecypcamu, NPOJEMOHCTPUPOBATh HABBIKM BJIAJCHUS KOMIIBIOTEPHOMH
TEXHUKOM M MaKeTaMU IPUKJIAJHBIX IPOrpaMM COOTBETCTBYIOLIETO Ha3HaueHUs. KOHTpoabHON TOUKON
mabopaTOpHOIl PabOTH SABIAETCS €€ 3alluTa. 3amluTa MPOBOJUTCSA B YCTHOW (OpME: CTYACHT IOJDKEH
YMETb OOBSCHUTH U OOOCHOBATH KaX/IbIi BBHITIOJIHEHHBIHN 3TaI paboTHI.

CaMOCTOs- CamocrosTeabHas pa60Ta 110 JAaHHOW JUCLMIUIMHE BKIIOYAET: TIOBTOPECHUE TCOPETUIYCCKOTO MaTCpHrajia;



http://www.amperka.ru/
http://www.robolymp.ru/

Bupn pabor MeTtoanyecKue peKOMeHIANUH

TeNbHasl paboTa| NOATOTOBKA K IPAKTHYECKUM 3aHATHSM; pEIICHHE 3a7ad, BBIAHHBIX Ha NPAKTHYECKUX 3aHATHAX;
MOATOTOBKAa K IMHCBMEHHBIM pPaboTaM, MOJArOTOBKa K 3k3ameHaMm. JIrobast ¢opma camocTosiTensHOMH
paboThl HaYMHACTCS C U3YyYCHHWS KOHCIIEKTA JIEKIWH, COOTBETCTBYIOIIEH Y4eOHOH ¥ HaydHOH
JIUTEpaTypel, a Takke WHGOpPMAnMM W3 PEKOMEHIOBaHHBIX VHTepHeT-pecypcoB. Bo Bcex
PEKOMEHIYEMBIX YYeOHHKAaX M YYEOHBIX IMOCOOHMAX COIEP)KaTcs KOHTPONBHBIE BOIPOCHI, KOTOPBIE
MIOMOTAIOT TOBTOPHUTH KIFOUEBBIE MOMEHTBI COOTBETCTBYIOIIEH TEMBI, M MPAKTHICCKUE 3aTaHUS,
HAaIlEJICHHbIEC HA BBIBJICHHE JIOTHUECKUX B3aUMOCBSI3CH.

3a4er Jnst KOHTpPOJNS YCBOGHHS JAaHHOW [IUCHUIUIMHBI TIPEIYCMOTPEH 3adeT, Ha KOTOPOM CTYAEHTaM
HEOOX0ANMO OTBETHUTh Ha BOIIPOCHI 3a4ETHBIX 6uiIeToB. IIpn OTBETE Ha
3ageTe  HEOOXOAMMO:  MPOAyMaTb W YETKO  HW3JIOXKHTh  MaTepuas; JaTh  ONpEIEIICHHE
OCHOBHBIX  IOHATHI{; JaTh KpaTKOe OMNHMCaHWe sBICHWI; mpuBecTH npumepsl. OtTBeT
ClIelyeT HILUTIOCTPUPOBATh CXeMaMH, PUCYHKaMH U rpadUKaMu.

9K3aMeH OK3aMeH HPOBOAMTCS B YCTHOH (opme mo Omneram, B KOTOPBIX COIEPXKATCS BOIPOCH (3aIaHMs) IO
BCEMY pazfeny IUCHUILIHHBL. OIEHNMBAEeTCS BIAJCHHE TCOPETHYECKAM MATEPHAIIOM, €r0 CHCTEMHOE
OCBOCHHE, B3aMMOCBSA3b OCHOBHBIX MOHSITHH NUCHUILIMHEL, CIIOCOOHOCTD NMPUMEHATHh 3HAHHUA U YMCHUS
NPU pELICHWH NPAaKTHYECKUX 33JaHul, MPUOOpETEeHHE HABBIKOB CaMOCTOSTENBHOW paboThl. Jms
MIOJITOTOBKH K 3K3aMEHY PEKOMEH]yeTCsl IOBTOPUTh BeCh Y4E€OHBII MaTepHai 1o AUCLUIUIMHE, a TaKXkKe
UCIIONIb30BaTh OCHOBHYIO M JIONOJHUTEIBHYIO JIHTEpaTypy, HH(OpManuio W3 pPEeKOMEHIOBaHHBIX
HurtepHeT-pecypcos.

10. IlepeyeHb HMH(OPMALMOHHBIX TEXHOJOrUH, HCIOJIb3yeMbIX NPH OCYUIeCTBJEHHU 00pPa30BATENbHOIO
npouecca Mo JMCHUILIMHE (MOIYJI0), BKJIOYAsi NepedyeHb NPOrPaMMHOI0 olecneyeHMs M HMH(OPMALMOHHBIX
CIIPaBOYHBIX cHCTEM (MPU HEOOXOUMOCTH)

[Tepeuenp MHGOPMAIMOHHBIX TEXHOJIOTHH, MCIOJBb3YEMbIX NPH OCYIIECTBICHUH 00pa3oBaTENLHOTO Mpolecca 110
JUCUUIUIMHE (MOAYJIIO), BKIJIIOYAs MEpeYeHb MPOTrpaMMHOro obecrieueHuss U MH()OPMALMOHHBIX CIIPaBOYHBIX CUCTEM,
npexactasieH B [Ipunoxxernn 3 x pabodelt mporpaMme JUCIATUIAHBL (MOIYJIN).

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

VYuebnas ayauropust Ne 84 (423600, Peciybnuka Tatapcran, r. EmaGyra, yi. Kasaunckas, a. 89) mist npoBeneHust
3aHATHHM JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THUIMA, TPYNIOBBIX M WHIMBHIYaJbHBIX KOHCYJIBTAIMH, TEKYIETO
KOHTPOJSI W MPOMEXYTOUHOH arrtecranuu.. Kommiuekt wmebenn (mocamodHblx MecT) 62 mT. Kommiekr wmeGenn
(mocamouHbIX MecT) aisi npenopasatens | mr. MHTepaktuBHas TpuOyHa intel core i3 1 wt. Monutop LG,22d 1 1wrT.
IMpoekrop Panasonic VX400 1 wr. Kononku 20w 6 wr. Yewmurens 3000w, mukmep Xenyx1202, mukpodoHbl. DKpaH
MyIbTEMeHEIA | mT. MenmoBast nocka HacteHHast 1 mT. [Toptperst 10 mwt. Kaptuae: 20 mr. Be6-kamepa 1 mt. Brixox B
WHTepHeT, BHYTPHBY30BCKasi KOMIBIOTEpHAs CETh, JOCTYH B 3JIEKTPOHHYI0 MH(OPMAaIMOHHO-0Opa30BaTENbHYIO Cpely.
Habop yueOHO-HATISIIHBIX TOCOOMH: KOMIUIEKT MPE3EHTAMi B 3JIEKTPOHHOM (opmare 1o TIpernoiaBaeMoi JUCIUIIIINHE
3-5 wr.

VYuebnast ayauropus Ne 28 (423600, Pecrybnuka Tatapcran, r. Enabyra, yn. Kaszanckas, 1. 89) mis nposeneHus
3aHATHH CEMMHApCKOTO THIIA, TPYNIOBBIX W MHAMBUAYAIbHBIX KOHCYJIBTAILMH, TEKYIIEro KOHTPOJII M HMPOMEXYTOYHOM
aTTeCTalllH, IOMEIICHNE TSI caMOCTOsTeNnbHOU paboTel. KommiekT mebenn (rocamnounsix MecT) 13 mt. Kommekt mebenun
(mocamounbix MecT) mus mpenogasatens 1 mT. Kommnbrorepusiii kiace: kommbiorepbl Intel(R)Core(TM)iS 10 .
Mouutopsr Acer 21,5"" 10 mr. Ilapra 1 mrt. [Ikad ¢ momkamu 2 mr. MapkepHas jgocka nepeaBrmkHas 1 mt. TymoOa
3aKkpeITas ¢ AByMs aBepuamu 1 mT. Berxon B MIHTepHET, BHYTPHBY30BCKast KOMIBIOTEPHAS CETh, JOCTYI B JIEKTPOHHYIO
UH(POPMAIIMOHHO-00Pa30BaATEIILHYIO CPEY.

12. CpeZICTBa aJjanTanvu npenojgaBanvs JUCHUINIHHBI K HOTpeﬁHOCTﬂM oﬁyqaloumxcn HMHBAJINJI0B U JIMI C
OIrpaHUYCHHBLIMHU BO3MOKHOCTHMHU 3/I0POBbS

I[Ipn HeoOxomuMocTH B 00pa30BaTENbHOM IIpoliecce NPHMEHSIOTCS CIEAYIOIIME METOAbl M TEXHOJIOTHH,
oOneryaronye BOCHPHUATHE WHPOPMAIMU OOYYarONMMHUCS WHBAJIMJAMU M JIMIAMH C OIPaHUYEHHBIMH BO3MOXXHOCTSIMH
3I0POBBSI:

- CO3JaHHME TEKCTOBOH BEpCHM JIIOOOTO HETEKCTOBOTO KOHTEHTa JUIsI €ro BO3MOXKHOTO IIpeoOpa3oBaHHsA B
aIbTepHAaTHBHBIE (DOPMBI, YIOOHbIE IS Pa3TUYHBIX IT0JIE30BATEICH;

- CO3JlaHHe KOHTEHTa, KOTOPBIH MOXKHO TPEJCTaBUTh B PA3IMYHBIX BUAAX 0€3 MOTEPH IAHHBIX WM CTPYKTYpBI,
MIPEIYyCMOTPETh BO3MOXHOCTh MACIITAOMPOBAaHUS TEKCTa M HM300pakeHHMil 0e3 TOoTepu KadecTBa, INPEeTyCMOTPETh
JOCTYITHOCTH YIPABJICHUS KOHTEHTOM C KIIaBHATYPHI;




- CO3/1aHHE BO3MOKHOCTEH [Tl 00y4aloMXCsl BOCIPUHUMATD OHY U TY jk€ MH(OPMALUIO U3 Pa3HbIX HCTOYHUKOB -
HarpuMmep, Tak, YTOOBI JIMIAa C HapyLICHUSIMH ClIyXa MOJydald WHQOpMAalUWIO BU3yalbHO, C HAPYIUICHUSMH 3pEHHS -
aynalibHo;

- HNPUMCHCHHUC TMPOrpaMMHBIX CpPCIACTB, o6ecneanalome BO3MO>XXHOCTb OCBOCHHUA HaBBIKOB H yMeHI/IfI,
(I)OpMI/IpyeMLIX ﬂHCHHHHHHOﬁ, 3a Cuér AJIBTCPHATUBHBIX CHOCOGOB, B TOM YHCJIE BUPTYAJIbHBIX na6opaTopI/n71 u
CUMYJIAIIUOHHBIX TeXHOHOFI/Iﬁ;

- NpUMEHEHHWE IHCTAHLMOHHBIX OOpa30BATENBHBIX TEXHOJOTHMH Ui Iepenadd HHQOpPMaIMy, OpraHU3aLlUH
pa3IHYHBIX (OPM HHTEPAKTHBHOW KOHTAaKTHONH paboThl 00ydaromierocsi ¢ IperojaBaTelieM, B TOM dYHcie BeOWHApOB,
KOTOpbIe MOTYT OBITH HCIOJIb30BAHBI IS NMPOBEICHUS BUPTYaJBHBIX JICKIHMI ¢ BOSMOXKHOCTBIO B3aMMOJCHCTBHS BCEX
YYaCTHUKOB JTUCTAaHIMOHHOTO OOy4YeHHs], IPOBEJCHUSI CEMHHAPOB, BBICTYIUICHUS C JOKJIAaJaMU M 3aIlIUTHl BBITIOJHEHHBIX
paboT, NpoBeeHHUs TPEHUHT OB, OPraHU3aI1 KOJUIEKTUBHON paboThl;

- TPUMEHEHHWE [JUCTAaHIMOHHBIX O0Opa30BaTENBHBIX TEXHOJOTWH I oOpraHu3anud  (opM TEKyIIeTo |
MIPOMEXYTOYHOTO KOHTPOJIS;

- YBEJNIMUCHHE NPOJODKHTEIFHOCTH Cladyd OOYy4YaloIMMCS HWHBAJIMIOM MWIJIM JIMIOM C OrpPaHHMYCHHBIMH
BO3MOXKHOCTSIMH 3710pOBbsl ()OPM ITPOMEKYTOUHOH aTTeCTalMH 10 OTHOIICHHIO K YCTAaHOBJICHHOW NPOJOKUTENILHOCTH UX
cauu:

- TIPOAOJKUTENHHOCTH Cllaud 3a4€Ta WM 9K3aMeHa, IPOBOJMMOro B NMUCbMEHHOW Qopme, - He Oosee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOydaromierocs K OTBETY Ha 3auéTe MM JK3aMEHe, NPOBOJIMMOM B YCTHOI
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTEIBHOCTH BBICTYIJICHUST 00YYaOIIETroCs MPH 3aIlIUTe KYPCOBOM pabOTHI - He Oosee ueM Ha 15 MUHYT.
IIporpamma cocraBieHa B cootrBercTBuu ¢ TpeboBanusmMu OI'OC BO u y4eOHBIM IJIAHOM IO HAIPABICHHIO

44.03.05 "Ilemarorudeckoe obpazoBaHue (C ABYMs MPOGWIAMH MOArOTOBKH)" M MpOdUII0 MOArOTOBKM "MaTtemaTtuka u
¢uzmka'.
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1. CooTBeTcTBHE KOMIETEHIIMIA ILIAHUPYEMBIM pe3yJIbTaTaM 00yueHHUsl 10 TUCHUIIHHE (MOIYJII0)

TIPUMEHCHUSA MAaTEMAaTHYICCKOTO
arrapara n CTaHAapTHBIX
KOMIBIOTCPHBIX HWHCTPYMCHTOB

npu  3(dexTHBHOM  MOUCKe
nHpopmanuy, aHaIu3e U
peleHnu y4eOHBIX U
MIPaKTHYECKHUX 3amaq
MIPOrpaMMUPOBAHUS u
poboToTexHHKe

Bnaners CIIOCOOHOCTBIO
(dbopMupoBaTh y 00yJaroIIuXxcs
HaBBIKH MPUMEHEHHS
MaTeMaTHYecKoro armapara |
CTaHIAPTHBIX  KOMIBIOTEPHBIX
HWHCTPYMEHTOB npu
3¢ deKTHBHOM TIOUCKE
uHhopMaLuH, aHanm3e U
pelieHun y4eOHBIX u
HPaKTHYECKUX 3amaq
MIPOTrPaMMHUPOBAHUS u
poboToTexHHKe

Kon u HaumeHoBanue | MHauKaTOpBI aocTizkeHus | OleHOYHbIe CpeacTBAa TeKyllero KOHTPOIss U
KOMIeTeHINH KOMIeTeHIUMH JIsl JaHHOMH | MPOMeKYTOYHOIl aTTecTaluu
JAUCHHUILTHHBI
[K-5 Cnocoben 3HaTh BO3MOKHOCTH | Tekymmii KOHTPOJIb:
¢dbopMupoBats y MIPUMEHEHNSI MaTeMaTHYECKOTO | YCTHBIH ONMpoC MO TeMaM
oOydarommuxcs yMeHHe | ammapata ©  KoMmmbloTepHbIX | Tema . IlporpamMmmupoBanne Arduino, BBeaeHHE.
MIPUMEHSTH WHCTPYMEHTOB npu | CrpykTypa nporpaMmsl, KoHCTaHTHI. Lludpooit
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 ¢ 6ubnmorekamu. Tema 5.
MIPAKTUIECKUX 32129 YmeTpb (dbopmMupoBaThH y | Hudposoii BBoI, KHOIIKA. AHAIOTOBHIH BBIBO, Fading.
o0yJaromuxcs HaBBIKH | Tema 6. AHaOTOBBIM BBOJ, TOTCHIIMOMETD U

ocummiorpag. Tema 7. ['eneparus 3ByKa,
nbe3ousnyyarens. Poropesucrop. CeHcop Ha
ceetognonae. Obmenue ¢ Arduino - mporpaMMHpPOBaHHE
pabdotel ¢ COM-moptom. [Toakmouaem k Arduino
MbIiKy PS/2. Tema 8. AHanOroBblii JaTYrK
temrnepatypsl, LM335. [Iporokon 1-Wire u iButton.
Arduino u amyssitop iButton. Arduino u
TemrnepaTypHbiii 1-Wire qatunk DS18S20. Tema 9.
Arduino u npaiiBep neurateneit L293D (IIpocroii
MoTtop-mmin). Arduino u ceppomamuaka. 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 ¢ Oubnuorekamu. Tema 5. Iudpooit
BBOJ, KHOmNKa. AHanoroBeii BeiBoa, Fading. Tema 6.
AHanoroBblii BBOJ, HOTCHIHMOMETp M ocuuuiorpad.
Tema 7. T'enepauust 3ByKa, IIb€30U3JIy4aTellb.
®doropesuctop. Cencop Ha cBeroguoze. OOmeHHe ¢
Arduino - nporpammupoBanue padotei ¢ COM-mopToMm.
Honmxmrouaem k Arduino wmemuky PS/2. Tema 8.
AHanoroBsld natyuk temmnepatrypsl, LM335. IIporokon
1-Wire u iButton. Arduino u smysitop iButton. Arduino
u temmepaTypubiii 1-Wire matumk 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

IIpomesxxkyTouHas aTTecCTALMA:
3auem, sxzamen

2. Kpurepun ouennBanus ¢c(popMHPOBAHHOCTH KOMIIETEHIMIA

Komne 3auTeHo He 3auTeHo
TeHLHSA Boicoknii ypoBeHb Cpennnii ypoBeHb Hu3skmii ypoBens Hwuxe moporosoro
(OTIUYHO) (xopoo) (YAOBJ1€TBOPUTEIbHO) YPOBHS
(86-100 6anoB) (71-85 6annoB) (56-70 6annoB) (HeyIOBJIETBOPUTEIH
HO)
(0-55 6ajI0B)
IK-5 3Haer BO3MOXHOCTH | 3HaeT OCHOBHEBIE | 3HaeT otaenbHbie | He 3HAET
TIPUMEHCHUA BO3MO>XXHOCTH BO3MO>XXHOCTH BO3MO>XXHOCTH
MaAaTeMaTU4€CKOro arrmapara u MIPUMEHCHUA MIPUMEHCHUA MIPUMEHCHUA
KOMIIBIOTEPHBIX MaTEeMaTHU4YECCKOT O MAaTEMAaTHUYCCKOT' O MAaTEMAaTHYCCKOT' O
MHCTPYMEHTOB npu | ammapara U | anmapara U | anmapara u




Komne 3aureHo He 3aureno
TeHIHs Boicoknii ypoBeHb Cpennnii ypoBeHb Hu3kmii ypoBeHns Hwu:xe moporosoro
(OTJIAMYHO) (xopo1o) (Y10BJIETBOPUTEJIbHO) YPOBHSA
(86-100 6an10B) (71-85 6ann10B) (56-70 6ann0B) (Hey10BJIETBOPHUTEIIH
HO)
(0-55 6aj0B)
3¢ dexTHBHOM MTONCKE | KOMIBIOTEPHBIX KOMITBIOTEPHBIX KOMIIBIOTEPHBIX
nHpOpPMALINK, aHAINW3e ¥ | HHCTPYMEHTOB IIpU | HHCTPYMEHTOB IIpU | HHCTPYMEHTOB pH
peteHnn yaeOHBIX 1 | 3pPeKTHBHOM mowcke | moucke wuHpopManud, | 3PpPEKTHBHOM IIOHCKE
MIPaKTHYECKUX 3aja4 | MHpOpMAlWK, aHajlM3e W | aHamW3e W peIleHHH | MHPOpMAIMU, aHaIHu3e
IPOrpaMMHUPOBAHUS U | pemieHnH  y4eOHBIX W | Y4eOHBIX U | ¥ pelleHUH Y4eOHBIX U
POOOTOTEXHUKHU NPaKTHYECKUX 3aja4 | MpakTUYECKUX  3ajay | MPaKTUYECKHX  3a/1ad
MpOrpaMMUPOBAHUS U | MPOTPaMMHPOBAHUSI U | MPOrPaMMHUPOBAHHS U
POOOTOTEXHUKH. POOOTOTEXHUKHU. POOOTOTEXHUKHU
Jonyckaer JlonyckaeT THUNWUYHBIC

HE3HAYHUTEIbHBIE OIINOKH
IPU OTBETE Ha BOIPOC WU
pEelIeHHH  IOCTaBJIEHHON
3aga4n

OImMOKH TIPU OTBETE Ha
BONPOC WM PEIICHUU
MOCTaBJICHHOM 3a1a4n

Ymeet hopmupoBarts y
00yYaIOIINXCsl HABBIKK
MIPUMEHEHHS
MaTeMaTH4ecKoro amnmapara u
CTaHapTHBIX KOMIBIOTEPHBIX
HHCTPYMEHTOB IIpH

3¢ HEKTHBHOM MOUCKE
nHdopmanum, ananuze u
pellIeHUH yIeOHbBIX U
MPaKTHYECKUX 33139
MPOrpaMMHPOBAHUS U

Ymeer popmupoBats y
00y4JaroIIUXCsl OCHOBHBIC
HABBIKH PUMCHCHUS
MaTEeMaTHYECKOTO
amnmapara u OCHOBHBIX
KOMITBIOTEPHBIX
HHCTPYMCHTOB MPH

3¢ HEKTUBHOM MOMCKE
uHpopManum, aHaIu3e u
pelieHu: yIeOHbIX 1
MPaKTHYECKUX 3a/1a4

Ymeer popmuposats y
oOyJaromuxcs
OTZENILHBIE HABBIKH
MPUMEHCHHUS
MaTeMaTHYECKOTO
amnmapara U OCHOBHBIX
KOMITBIOTEPHBIX
HHCTPYMCHTOB MPH
noucke uHdGopmanu,
aHaJM3e U PeLICHUH
Y9eOHBIX U

Ymeer GpopMHPOBATH Y
00Y4JarOIINXCs HABBIKH
MIPUMEHEHHUS
MaTeMaTH4ecKoro
anmapara u
CTaH/IapTHBIX
KOMITBIOTEPHBIX
WHCTPYMEHTOB IIpU

3¢ (PEKTHBHOM TIOHCKE
nH(pOPMALIUH, aHATIH3E
U PEIICHUH YYeOHBIX U

poboToTexHUKE MPOTPaMMHUPOBAHUS U MPAaKTUIECKUX 33129 MPAaKTUIECKUX 33129
pOOOTOTEXHUKE. MIPOTPAaMMHUPOBAHUS U MIPOTPaMMHUPOBAHUS U
JHormyckaer poOOTOTEXHHUKE. poOoTOoTEeXHHKE
HC3HAYUTCIIbHBIC OIlII/I6KI/I I[onycxaeT TUIIUYHBIC
HpI/I OTBCTC Ha BOHpOC HJIn OHH/I6KI/I HpI/I OTBETC HaA
peIJ_IeHI/II/I HOCTaBJ’IeHHOﬁ BOHpOC NJin pe].HeHHH
3a71auu MOCTaBJICHHON 3a7jauu
Bnaneer crmocoOHOCTHIO Brazeer crmocoOHOCTEIO Brnaneer He Bnageer
(dhopmMupoBaTh y hopmupoBaTh y CIOCOOHOCTHIO CIMOCOOHOCTHIO
00y4aroIuXCsl HABBIKK 00y4aromuxcs OCHOBHbIE ¢dbopmMHupOBATH Y dbopmupoBars y
MIPUMEHCHHUS HaBBIKA IPUMECHEHUS oOygaromuxcs 00yUaIOMIUXCSI HABBIKH
MaTeMAaTHYECKOTO anmapara i | MaTeMaTH4eCKOTO OT/ZENIbHBIC HABBIKU MIPUMEHECHUS
CTaHJAPTHHIX KOMIIBIOTEPHBIX | ammapaTa U OCHOBHBIX MIPUMEHECHUS MaTeMaTHYECKOTO
HHCTPYMEHTOB TIPU KOMITBIOTEPHBIX MaTeMaTHIYECKOTO ammmapara u
3¢ (EeKTHBHOM TTOUCKE HHCTPYMEHTOB IIPH ammapara ¥ OCHOBHBIX | CTaHAapPTHBIX
nHdopmanum, ananuze u 3¢ HEKTHBHOM TOHCKE KOMITBIOTEPHBIX KOMITBFOTEPHBIX

peIIeHIH y4eOHBIX U
MIPAKTUYIECKUX 3a/1a4
MIPOTPaMMHPOBAHUS U
poboToTeXHHKE

nHpOPMAIUH, aHATTU3E U
pemeHnH y4eOHBIX U
MPaKTHYECKUX 3a/1a4
MpOrpaMMHUPOBAHUS U
pOOOTOTEXHUKE.
JHomyckaer
HE3HAYMTENbHbIE OLINOKH
IIPY OTBETE Ha BOIIPOC MIIN
peLIeHUH OCTaBIEHHOM
3a7a4n

WHCTPYMEHTOB IIPU
noucke nHpopmarm,
aHaN3e U PEelICHUH
y4eOHBIX U
MPaKTHYECKUX 3a/1a4
pOrpaMMHPOBAHUS U
pOOOTOTEXHUKE.
Jlonyckaer THIMYHbIE
OIIMOKH NPU OTBETE Ha
BOIIPOC WJIN PELICHUH
TIOCTABJIEHHOH 3a1a4n

WHCTPYMEHTOB IIpU
3¢ EKTHBHOM MOHCKE
nHpopmanum, ananuze
U peIIeHNH y4eOHBIX U
MPaKTHYECKUX 3a/1a4
POrpaMMHPOBaHUS U
poOOTOTEXHHKE

3. Pacnipenesienne oneHOK 3a GOpPMbI TEKYLEro KOHTPOJISI H MPOMEKYTOUHYIO ATTECTALHIO

Texywmuii KOHTPOJIb:
5 cemecTp:




VYcrHbI onpoc 110 TeMam

Tema 1. TIporpammupoBanue Arduino, BBeaenme. CTpykTypa TporpamMMmbl, KOHCTAaHTHL. I[upoBoii BBOJI/BBIBO.
AHanoroBeiii BBOJI/BEIBOA. Tema 2. JlomonHuTeNbHBIE QYHKIIMH BBOAA/BBIBOAA. PaboTa co BpeMeHeM. MaTemarndeckue
¢yakunu. [IceBnocmyuaitapie uncna. Tema 3. [locnenoBarensHas nepenada naHebiX. [IpepeBanns. EEPROM. Blink 6e3
delay. Tema 4. Co3manme O6ubmmoreku. Ethernet, Servo, Firmata library, pabota ¢ 6ubmmorexamu. Tema 5. Ludposoit
BBOJ, KHOTIKA. AHaJOTOBBIN BEIBOA, Fading. Tema 6. AHaOTOBEIM BBOJ, IOTCHIIMOMETP U OCIFILIOTpad.

MakcumanbHoe konmdectBo Oamios mo bPC - 30.

TecrupoBanue

Tema 4. Co3nganue Oubmmortexku. Ethernet, Servo, Firmata library, pabora ¢ oubnuorekamu. Tema 5. Iludposoii BBOS,
KHOTKa. AHanoroBblii BeBOJ, Fading. Tema 6. AHANOTOBBIN BBOJ, MOTCHI[HOMETP M OCHMILIOrpad.

MakcumanbHoe konmdectBo Oamios mo bPC - 20.

Hroro 30+20=50 6amroB

8 cemecTp:

VYcTHBIN onpoc 10 TeMaM

Tema 7. D'eHepammsa 3Byka, meezomsiydaTtens. Dotopesuctop. Cencop Ha cBeroamonme. OOmenume ¢ Arduino -
nporpammupoBanue pabotei ¢ COM-moproMm. Iloakmoyaem k Arduino meimky PS/2. Tema 8. AHamOroBbId NaTYUK
temmeparyps, LM335. Ipotokon 1-Wire u iButton. Arduino u smynstop iButton. Arduino u temnepatypssrii 1-Wire
natynk DS18S20. Tema 9. Arduino u mpaiisep msurareneir L293D (Ilpoctoii MoTop-tmmin). Arduino u cepBoMaIlIdHKa.
LCD-nucmuteit va 6aze HD44780 u Arduino. Tema 10. UK-gatunk npenstctuii a1 Arduino Ha 6aze GoToTpaH3ucTOpa.
MakcumanbHoe koaudecTBo 6amios o bPC - 30.

TectupoBanue

Tema 7. DeHepammsa 3Byka, mbezomsiydaTenb. @Dotopesuctop. Cencop Ha cBeroamome. OOmenuwe ¢ Arduino -
nporpammupoBanue pabotet ¢ COM-moprom. Ilogkmouaem k Arduino mprmmky PS/2. Tema 8. AHamOroBBIH NaTYHK
temrnepatypel, LM335. TIpotokon 1-Wire u iButton. Arduino u smymsrop iButton. Arduino u temmneparypusiit 1-Wire
nmatank DS18S20. Tema 9. Arduino u nmpaiiBep mBurareneir L293D (Ilpocroit MoTop-mmin). Arduino u cepBoMaIInHKa.
LCD-nucrmuteit va 6aze HD44780 u Arduino. Tema 10. UK-gatunk npenstctuii a1 Arduino Ha 6aze GoToTpaH3ucTOpA.
MakcumanbHoe koaudecTBo 0amios o bPC - 20.

Hroro 30+20=50 Gamios
IIpomexkyToYHAsK aTTECTAUS — 3a4YET, IK3aAMEH

[MpomexyrouHass aTTecTanys NPOBOAMTCS IIOCIE 3aBEpUICHHsS H3YyYCHMS MAWCIMIUIMHBI WIM €€ dYacTh B (opMe,
ompenensieMoll y4eOHBIM IUTaHOM 00pa30BaTENbHOM MPOTpaMMbI C IIENBIO OLECHHUTH paboTy O0Oydaromerocs, CTEIeHb
YCBOEHHS TEOPETHUECKUX 3HAHWH, YPOBEHb COPMUPOBAHHOCTH KOMIIETCHIIUH.

[IpenoxaBarenp, MPUHUMAIOIINI 3adeT/3K3aMeH oOecrieunBaeT ciydaiHOe pacrpeesieHne BapuaHTOB 3a4eTHBIX 3aJaHuil
MEXAYy OOYyYalolMMUCS C TOMOIIBI0 OWIETOB W/WIIM C IIPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTMH; BIIPaBE 3aJaBaTh
00y4aromeMycsi JONOJIHUTEIbHbBIE BONPOCHI U J]aBaTh JOIOJHUTENIbHBIE 3aJaHUs IOMUMO TeX, KOTOpbIE YKa3aHbl B OuiIeTe.
3ayer/3K3aMeH MPOBOJMTCS 10 OuiietaM. B kaxkaom Ouiiere Ba OLCHOYHBIX CPEJICTBA: YCTHBIN MIIM TUCBMEHHBINA OTBET Ha
BOIIPOC U NMPAKTHYECKOE 3a/IaHUE.

VeTHBIN niau nucbMeHHBIH 0TBeT — 20 Gasuios.
[pakrraeckoe 3ananue — 30 6amIoB.
Hroro 20+30=50 6amios.

Oomiee KOIMIEeCTBO OAIUIOB IO TUCIHUILIHHE 32 TEKYIIHH KOHTPOIb M MMPOMEXKYTOUHYIO aTTecTammro: 50+50=100 6anios.

CootBercTBUE 0AIJIOB U OLIEHOK:
Jlnsi 3ayera

56-100 — 3auTeHo.

0-55 — He 3aureHO.

Jas 3x3amena

86-100 — oTiuuHo.

71-85 — xoporuo.

56-70 — y10BIETBOPHUTEIIBHO.
0-55 — Hey1OBIIETBOPHUTEINBHO.

4. OueHoYHbIE CPEICTBA, MOPSIAOK NX MPHMEHEHNsI H KPUTEPHH OLeHMBAHUS



4.1. OueHoYHbIE CPeCTBA TEKYIEro KOHTPOJISA

4.1.1. TectupoBaHue

5 cemecTp

Tema 4. Cosmanne 6ubnmotexu. Ethernet, Servo, Firmata library, pa6ora ¢ 6ubmmorekamu. Tema 5. Iudposoit BBO,
KHOTIKa. AHanmoroBeIi BeBOA, Fading. Tema 6. AHaMOTOBEIH BBOJ, TOTEHIIOMETP B OCHUIIIOTpad.

8 cemecTp

Tema 7. D'enepanus 3Byka, mnbe3ousinyyarens. Dotopesucrop. CeHcop Ha cBeroamone. OOmenue ¢ Arduino -
nporpammupoBanue padboret ¢ COM-moprom. Ilogkmoyaem k Arduino mbimky PS/2. Tema 8. AHaNOroBBIN NaTYUK
temmeparypsl, LM335. IIpotokon 1-Wire u iButton. Arduino u smynsatop iButton. Arduino u temnepatypssiii 1-Wire
natunk DS18S20. Tema 9. Arduino u nmpaiisep neurareneir L293D (Ilpoctoii MoTop-tmmin). Arduino u cepBoMaIldHKA.
LCD-nucmuieit Ha 6aze HD44780 u Arduino. Tema 10. UK-gatunk npenstcTuii 1t Arduino Ha 6a3e hoToTpaH3ucTOpA.

4.1.1.1. Ilopsigox npoBeeHUs] U MPOLETyPa OLEHNBAHMSA.

TectupoBaHue NPOXOIUT B NHCBMEHHOW ()OpME HIM C HCIOJIB30BAHHEM KOMIBIOTEPHBIX cpencTB. OOywarommiics
MOJTy4aeT ONpeleNéHHOE KOJNMYECTBO TECTOBBIX 3afaHui. Ha BbeImonHeHne BhIAENseTCS (PUKCHPOBAHHOE BpeMs B
3aBUCHMOCTH OT KOJHMYECTBa 3afaHuil. OLeHKa BBICTABIIACTCS B 3aBHCHMOCTH OT IPOLEHTA MPABHIBHO BBIOTHEHHBIX
3amannid. TecTHpoBaHHWE NPOBOIHWTCS MO BapwaHTaM. B kaxknoMm BapumaHTe — 10 TecTOBBIX 3amaHWil. 3a KayKAbIA
NIPaBWJIBHBIA OTBET HauucuseTcs 2 6amia. Mtoro 3a TecTupoBaHKe CTyIEHT MOKeET 3apaboTath 10 20 6aos.

Hwke mpuBeneHbl mpuMepHble 3aaanus. [1omHbIi OaHK TECTOBBIX 33/laHUi XpaHUTCS Ha Kadeape.

4.1.1.2 Kputepun oneHMBAHUS

17-20 6anj10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:
86% TpaBHIBHBIX OTBETOB H OoJICE.

14-16 6a/1J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:
Ot 71% no 85 % npaBUIbHBIX OTBETOB.

11-13 6a/J10B CTABUTCHA, €CJIH 00yUaAIOIIHIACS:
Ot 56% no 70% npaBUIBHBIX OTBETOB.

0--10 6ayra cTaBHTCS, €CJIM 00YYAIONIUTACS
55% npaBUIBHBIX OTBETOB U MECHEE.

4.1.1.3. ConepsxaHne OLlEHOYHOI'0 CPeACTBA
5 cemecTp:

Bananue 1

COBOKYITHOCTB CPEJICTB, C IIOMOIIBIO KOTOPBIX MPOTPaMMEI ITUIITYTCS, KOPPEKTUPYIOTCS, TIPE0OPa3yIOTCS B MAITHHHEIC
KOJBI, OTTI&XKUBAIOTCS U 3aITyCKAIOTCS, HA3bIBAIOT

(OT™MeThTE OMH MPAaBUIIBHEIN BAPHAHT OTBETA.)

A) 000I109KO#

B) MPOTrPaMMHON MOJIEINBIO

~
C) JTUHAMUYECKOH rmiathopMoit

3aganue 2
W3 npuBeneHHbIX HUXKe 3anuceil Beiaenure Gynkunn CLR:
(OtBet cunTaeTcs BEpHBIM, €CJIM OTMEUYEHBI BCE MIPABUIbHBIE BAPHAHTHI OTBETOB.)

-

A) JIBYXIIIATOBAs KOMITHIISIIAS
»

B) yIpaBJeHHE KOJIOM

[ y
C) MOTUHUKAIHA JHHAMIYECKON TIaTHOPMBI

3ananue 3
[punoxenue, HaXOASAIICECs B IIPOIIECCE Pa3paOdOTKH, HA3bIBACTCS
(OT™MeThTE OJIMH MPAaBUJIBHEIN BAPHAHT OTBETA.)

A) IPOEKTOM

{
B) MOIyJIEM



C) KOHTEHHEPOM

3amaune 4
HaGop Tabnuiy faHHBIX, ONUCHIBAIOIIMX TO, YTO ONPEAEICHO B MOJIyJIe, HOCUT Ha3BaHHE
(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

A) MeTaJlaHHbIe

B) KOMIUICKCHbIC JJaHHbIE
C) MO/IyJIbHBIC JIaHHBIE
3aganue 5

OcHOBHBIE YepTbl 00BbEKTa ONPEIEISIIOT
(Ot™meThTE OMH MPAaBUIBHBIN BapHAHT OTBETA.)

t’"‘
A) KJIaCChI
B) O aTpuOyTHI
C) THIIBI

3aganue 6
OyHKINH, TpeAHa3HAYeHHBIE 11 00paboTKH BHYTPCHHUX JaHHBIX 00BbEKTa TAHHOTO KJIAcca, HOCAT Ha3BaHUE
(OT™MeThTE OVH MPAaBUIBHEIN BapHAHT OTBETA.)

O
A) METO/bI
o
B) MapKepsbl
C) THIIBI

3amanue 7

CHeHHaHLHLIe I10JIs1 JAHHBIX, C IIOMOIIBIO KOTOprX, MOXHO praBHﬂTL IIOBCACHUEM O6'I)CKTOB JAaHHOT'O KJ1acCa, HOCAT
Ha3BaHHE

(OtMeTbTe OMH MPABUIILHBIN BaAPUAHT OTBETA.)

A) cBO¥CTBA
i
B) crerudukanyu

-
C) METOJIBI

3aganue 8
[oposxaeHHBIH KITacC HOCUT Ha3BaHHE
(OT™MeThTE OMH MPAaBUIIBHEIN BAPHAHT OTBETA.)

f“

A) pedeHok
r

B) CIIe/ICTBHUE

C) ITOTOMOK

3amaune 9
COBOKYITHOCTP JOMYCTUMBIX B SI3bIKE CHMBOJIOB HOCHT Ha3BaHHUE
(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

A) KOHTelHep
B) anaBut

r
C) METACTPOKY

3ananue 10
K tunam ganneix C++ cienyer oTHECTH
(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUCHBI BCE MIPABIIBHBIC BAPHAHTHI OTBETOB.)



-
A) pa3sMepHBIE THUIIBI
B) MOJLYJIbHBIE TUIIBI

C) CCBUTOYHBIE TUIIBI

Samanne 11
CLR - 310
(Ot™MeThTE OMH MPAaBUIBHEIN BApHAHT OTBETA.)

F
A) 001Ies3pIKOBast 00 BEKTHO-OPHEHTHPOBAHHAS Cpela BHITTOTHEHHUS

B) JMHAMHUYecKas rmiaTtdopma oOpaTHOIl CBs3u
C) METOJ KOMIUIEKCHON 00pabOoTKH MOAN(MUKAITHOHHBIX JaHHBIX
3amanue 12

Cnoco0 npescTaBICHUs JaHHBIX HOCUT Ha3BaHHE
(OTmeTbTE OAMH NMPAaBUIIEHBIN BapHaHT OTBETA. )

A)r METOJ,
B)r THII

-
C) MapKHpOBKa

Banganue 13
K tunam npunoxennit .NET Framework crenyer otaectu
(OtBer cunTaeTcst BEpHBIM, €CJIM OTMEUEHBI BCE NPABUIIBHBIC BAPHAHTHI OTBETOB. )

-
A) KOHCOJIbHBIE IIPUIIOKECHHUS

I .
B) MaKpOMEIUIHBIE IPUIOKEHUS

C) I Wincows-npuinosxenust

Bananue 14
Kakum s3p1x0M sBsercst C++7?
(OT™MeThTE OMH MTPABUIIBHBIN BapHAHT OTBETA.)

r
A) 00BEKTHO-OPUEHTHPOBAHHBIM

B) AITOPUTMHUYECKIM
C) MO/IyJIbHO-OpPHUEHTHPOBAHHBIM
3amaunne 15

pu koM [L-xoma B MammHEE Ko CLR BRIMONHSET
(OT™MeThTE OJVH NMPaBUIBHEIA BapPHAHT OTBETA.)

i

A) UACHTUDHUKALUIO
.

B) ayTeHTH(]UKAIHIO
.

C) BepH(UKAIIHIO

3ananue 16
Kakue Tumsl ¢aioB MoryT ObITh ONHMCaHbI B 3arojoBke PE32?
(OtBer cunTaeTcsi BEpHBIM, €CJIM OTMEUEHBI BCE MPABUIIbHbIE BAPUAHTHI OTBETOB. )

A csw
B CLL
o cul

Bamaune 17



K 6a30BbIM MOHATHAM 00BEKTHO-OPHEHTUPOBAHHOTO ITPOTPAMMHPOBAHUS CIIETyeT OTHECTH
(OtBet cunTaeTcs BEpHBIM, €CIIM OTMEUEHBI BCE TIPAaBIIbHBIC BAPHAHTHI OTBETOB.)

A) a KJ1acc

B) 3 MHKAICYJISLUIO
[

C) MOZYJIb

Bamanne 18

MHOecTBO 00BEKTOB C OJJMHAKOBBIMU aTpUOYyTaMH 1 MOBEJCHUEM HOCHUT Ha3BaHHE
(OTmeTbTE OAMH NMPAaBUIIEHBII BapHaHT OTBETA. )

A) O KJacc

B) O MOJYJb

C) KOHTEHHED
3ananue 19

C MexaHH3MOM BUPTYAJIbHBIX ME€TOJ0B CBA3bIBAIOTCS MTOHATUA
(OTBeT CUHTACTCA BEPHBIM, €CJIM OTMEUCHBI BCC MPAaBUJIbHBIC BApUAHTLI OTBCTOB.)

A) I MHKAICYJIISIIUAT
N
B) nonupoHU3Ma

C) 3 nonuMopduzMa

Baganue 20
K mporpamMMHBIM 311eMeHTaM s3b1ka C++ cieqyeT OTHECTH
(OtBet cunTaeTcs BEpHBIM, €CIIM OTMECUCHBI BCE TIPAaBIIIBHBIC BAPHAHTHI OTBETOB.)

A) a METKH
B) 3 KJIaCChI
C) I THIIBI
3aganue 21

CtpyKTypa, HCTIONb3yeMas Ul XpaHEHHs! 3JIEMEHTOB IO IPUHIIMITY: IIEPBBIM IIPHUILEI - TOCISAHUM YIIed, HOCUT Ha3BaHUe
(OT™MeThTE OMH MTPABUIIBHBIN BApHAHT OTBETA.)

A) O CTEeK

B) C MOJIYJTb

C) KOHTEHHED
Bananue 22

COBOKYITHOCTB CPEJICTB, C IOMOIIIBIO KOTOPBIX MPOTPaMMBbI ITUIITYTCS, KOPPEKTHPYIOTCS, TPeoOpa3yloTcs B MalllMHHbIE
KOJIBI, OTJIAKUBAIOTCSI U 3aITyCKAIOTCS, HA3bIBAIOT
(OrmeTbTE OMH NMPaBUIIEHBIN BapHaHT OTBETA. )

i
A) 000I10YKO#

B) MPOTPaMMHON MOJIENBIO
C) JMHAMHYECKOH T1aTopMoit
3amanne 23

W3 npuBeAeHHBIX HUXKE 3amucei Beiaenute Gyukimu CLR:
(OTBeT cunTaeTcs BEpHBIM, €CJIM OTMEUEHBI BCE NPABIILHBIC BAPUAHTHI OTBETOB.)

-
A) JIBYXIIIaroBask KOMIMIISIIIUS

-
B) yIIpaBJIeHUE KOJIOM



» .
C) MoaudHUKaIII THHAMUYIECKON MIaT)OpPMBI

3amaune 24
[punosxenne, HaxoasIIeecs B Mpolecce pa3paboTKU, Ha3bIBAETCS
(OTmeTbTE OAMH NMPaBUIIEHBII BapHaHT OTBETA. )

r
A) MIPOEKTOM
.
B) MOTyJIEM
C) KOHTEHHEPOM

3ananue 25
HaGop tabnuiy TaHHBIX, ONMCHIBAIOIINX TO, YTO ONPEAEICHO B MOJYJIe, HOCUT Ha3BaHHE
(Ot™meThTE OMH MPAaBUIBHBIN BapHAHT OTBETA.)

A) METAIaHHBIE

B) KOMILIEKCHBIE TaHHBIE
C) MOJIyJIbHBIE JJAHHBIE
Banganue 26

OcHOBHBIE YepThl 00BEKTa OTPEIEISIIOT
(OT™MeThTE OIMH IPaBUIILHBIN BapUAaHT OTBETA. )

O
A) KJIaCcChl
.
B) aTpuOyTHI
C) THIIBI

3aganue 27
OyHKuMK, TpeTHa3HAYEeHHbIE sl 00pa00TKKM BHYTPEHHUX JTAaHHBIX 00BbEKTa JAHHOTO KJlacca, HOCST Ha3BaHUE
(Ot™MeTbTE OUH MPABUIIBHBIN BapHAHT OTBETA.)

A) METO/IbI
.

B) MapKephbI

C) THITBI

Bananue 28

CrienabHBIE OIS TaHHBIX, C IIOMOIIBI0 KOTOPBIX, MOXKHO YIIPABJIATH IOBEACHUEM 0OBEKTOB JAHHOTO Kilacca, HOCST
Ha3BaHHE

(OT™MeThTE OMH MPAaBUIIBHEIN BAPHAHT OTBETA.)

A) CBOHCTBa
(o
B) cnenudUKanuu

C) METO/IbI

3amaune 29
ITopoxeHHBIN KJIaCC HOCUT Ha3BaHUE
(Ot™meThTE OMH MPABUIIBHBIN BapHAHT OTBETA.)

O

A) pedeHok
.

B) CJIC/ICTBHE

C) MOTOMOK

3ananune 30
COBOKYIHOCTb IOIYCTUMBIX B SI3bIKE CUMBOJIOB HOCUT Ha3BaHUE
(OT™MeThTE OJIMH MPABUJIBHEIN BAPHAHT OTBETA.)



A

KOHTEMHep
.
B) angasuT
.
C) METACTPOKY

IMpasuisHbIe OTBETH: 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-a, 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.

8 cemecTp:

DB POCU0NIPPUODPNOODPOUODPITOIPPOOIPRLTOOIPNOOD B

Kakoe Hanpsokerue Oyaer Ha natanke, ecan TKU = 10 MB/K, a temmeparypa -23 °C
2.5015V

2.9615V

2.015Vv

2.1V

Amnanorosslil JaTuuk TeMnepatypsl LM335 MoxeT MepuTh TeMIepaTypy B JUana3oHe
ot -40 °C mo +100°C

ot -50 °C mo +200°C

ot -60 °C mo +1000°C

ot -80 °C mo +200°C

AHanorosbslil JaT4uK Temueparypbl LM335 MoxkeT MEpUTh TeMIIEpaTypy ¢ TOYHOCTBIO
Jo 1 rpanyca Henbcust

Ho 0,1 rpagyca Llenbcus

Ho 0,5 rpagyca Llenbcus

Ho 2 rpaaycoB Llennbcust

Yro takoe 1-Wire

9TO OJHONPOBOJHOI HHTEp(eiic

9TO ABYXIIPOBOIHOU MHTEpDeiic

9TO JaT4YHK

3TO MPOBOA

Yro Takoe DS18520

9TO BBICOKOTOYHBIN IU(PPOBO# TepMomMeTp ¢ uHTepdeiicom 1-Wire

9TO BBICOKOTOYHBIN IU(POBO# GapomeTp ¢ uuTepdeiicom 1-Wire

9TO BBICOKOTOYHBIN IU(PPOBOI BOJIBTMETP ¢ uHTepGheiicom 1-Wire

9TO BBICOKOTOYHBIN IU(PPOBOH ammepmeTp ¢ uaTepdeiicom 1-Wire

Hatunk DS18S20 MoxkeT MepuTh TeMIepaTypy B Auana3oHe

ot -55 o +125 °C

oT -65 o +135 °C

ot -75 o +145 °C

ot -85 o +155 °C

Hatunk DS18S20 moxeT Mmeputh TeMmneparypy ¢ TouHocteio 0.5 °C B nuana3one
ot -10 g0 +85 °C

ot -20 g0 +95 °C

ot -30 1o +105 °C

ot -40 o +115 °C

Kakoe MakcumanbHOE BpeMsl YXOJHUT Ha KOHBepTALUio0 Temiieparypsl B DS18S20
750 ms

850 ms

950 ms

650 ms

Ckonbko 6out coxepxutr ROM narunka DS18S20

64

16

32

56

Bomnpoc 10. [Tamsrs naranka DS18S20 cocront u3 (BEIOpaTh U3 BO3MOXHBIX BApUAHTOB)


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
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oneparuBHoi ROM
sHeprone3asucumoir EEPROM
¢rem-mamAaTH
KOPOTKOH NaMsITH
Bompoc 11.MakcumansHas Harpy3ka Ha mopT MK — He 6oaee...( 40 MA)

Bompoc 12. 13 xona mpeacTaBIeHHOTO HIDKE CKaKUTE, K KAKOMY HIOPTY ITOIKITIOUYEH aHAJIOTOBBII MPHOOp

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);

-}

©OoNT kA WD R
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K nmopty Al
K nopty A0
K mopry A2
K nopry A3
Bompoc 13. B xakoif cTpoke Ko/1a CAUTHIBAIOTCS ITOKA3aHUS C aHAJIOTOBOTO IpHO0pa

o0 w>»

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);

-}

© OoNO TR wWwNRE

e o =
2 WNRE O

B ctpoke 11

B ctpoke 12

B crpoxke 10

. Bcrpoke 6

Bomnpoc 14. Cencop SHARP-GP2Y0AO02YKOF nmeer nuana3oH u3MepeHHs: pACCTOSHUSL:

oo wp

ot 20 1o 150 cMm
ot 10 10 250 cm
ot 20 1o 250 cm
ot 30 1o 250 cm

OO w>



15. Ha rpaduke mnpexacraBieHa 3aBUCUMOCTb pPACCTOSIHUSL OT HanpspkeHuss ceHcopa SHARP-

Bompoc
GP2Y0AO02YKOF
3
T I I I R R
) f\ —+— White paper (Reflectance ratio : 90 %)
- ‘{ \\ == -#- - - Gray paper (reflactance ratio : 18 %)
Z 2 ]
a !
> i
£ h
15 [
e \\
= >
S 1 i “‘“‘wp._-
! ‘““"0—-..
05 f' Tt

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

Distance to reflective object L [em]

YeM 00BSICHUTH U3JIOM B Havase rpaduka’?

A. HECmoCOOHOCTHIO AaTbHOMEPA OOHAPYKHUBATH OOBEKTHI HA OJIM3KOM PACCTOSHHH
B. 4yBCTBHUTEIBHOCTHIO JabHOMEPA
C. CcmocoOHOCTHIO JalTbHOMEpa 00HAPYKUBATH OOBEKTHI Ha OJIM3KOM PACCTOSHUU

D. TexHHMUECKOH 0COOEHHOCTHIO JaTbHOMEPA
Bomnpoc 16. B kakoii cTpoke Koia BEIBOISTCS [TOKAa3aHHs ¢ aHAJIOTOBOTO MPHOOpPa B MOHUTOP TIOpTa

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. }

©o0oN AL PR

B crpoke 8
B ctpoke 6
B ctpoxe 7

B crpoke 3
Bompoc 17. VabrpasBykoBoii matumk msmepenusi paccrosaus HC-SRO4 (Ultrasonic ranging module HC-SR04)

OO w>

umeeT 3G PEKTUBHBIA yroi:

A. Menee 15°
B. bomee 15°
C. Pagmsrii 15°
D. nHecTraOWIbHBII
Bompoc 18. VabrpasBykoBo# matumk m3mepenus paccrosiaus HC-SR04 (Ultrasonic ranging module HC-SR04)

HUMCCT Arara3oH U3MCPEHHUSA PACCTOSIHUSA:

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



Bompoc 19. VibrpasBykoBoii naruuk m3Mepenus paccrosuus HC-SR04 (Ultrasonic ranging module HC-SR04) umeer
paspelieHue

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

Bompoc 20. B kakoii cTpoke Kojia yKa3aHO K KakuM moptam nonakioueH aatauk 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. }

©WooNGREWDPRE

A. B ctpoxe 2
B. B crpoxke 5
C. Bcrpoke 9
D. B crpoxke 10

Bompoc 21. Kakoii onycTUMBI TOK Harpy3ku y Mukpocxembl L293D

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

A

B. nomyctumsrii Tok Harpy3ku 800MA (Ha KaXKabIil KaHAT)
C. nonyctumsblii Tok Harpy3ku 1000MA (Ha KaX/blii KaHa)
D

JIOITyCTUMBIH TOK Harpy3ku 1200MA (Ha KaX bl KaHa)

Bomnpoc?2 2.

Kakoit momycTuMBIif TOK Harpy3ku y Mukpocxemsr L293E

A. ponycTuMeIi Tok Harpy3ku 1000MA (Ha KaXKABIi KaHAT)

B. nomyctumerit Tok Harpy3ku 800MA (Ha KaXKablil KaHAT)

C. nmomyctumsIil TOK Harpy3ku 600MA (Ha KaXkIbIi KaHAT)

D. nomyctumerit Tok Harpy3ku 1200MA (Ha KaXKIbIi KaHAT)
Bompoc 23.

I[J'IH YyiipaBJa€HUA CKOPOCTHIO BpalllCHUS MOTOPYUKOB UCIIOJIB3YIOT HOXKKU



enaBEt |1 Bl s
weurs |2 8]l meure
aurrutt [ls wf] outputa
GND ‘ nf] ono
GHD lIs zf] no
outpurz [[s n]] outeurs

weutz |7 wfl mweurs

Vg [ o[ ENaBLE?

A. ENABLE1 u ENABLE2.
B. INPUTZ, INPUT2
C. OUTPUT1, OUTPUTZ2
D. INPUTZ, INPUTZ2, INPUT3, INPUT4
E.
Bompoc 24.

Jnist ynpaBieHusl yHUNOJIAPHBIM IIAroBbIM ABUTaTeseM 28byj-48 MOXKHO HUCIIOIB30BaTh MUKPOCXEMY

A. ULN2003

B. L293D

C. L293E

D. L298
Bomnpoc 25.

[ITaroBele ABUTATENN OLIBAIOT

A. yHUDNOJSpHBIE

B. OumnonspHsie

C. nonynomnsipHbie

D. cpennenosspHbie
Bomnpoc 26.

B kakoii cTpouke Koa Mbl 33/1a€M CKOPOCTb BpPAIllEHUs [IAr0BOT0 JABUTATENs
1. #include <Stepper.h>
2. constintIN1 = 2;
3. constint IN2 = 3;
4. constint IN3 =4;
5. constint IN4 =5;
6. const int stepsPerRevolution = 32;
7. Stepper myStepper(stepsPerRevolution, IN1, IN2, IN3, IN4);
8. void setup() {
9. myStepper.setSpeed(5);
10. }
11. void loop() {
12. myStepper.step(stepsPerRevolution);

13. delay(500);



14. Serial.printIn("counterclockwise");
15. myStepper.step(-stepsPerRevolution);
16. delay(500);

17. }

B crpoke 9
B crpoxke 6
B ctpoke 12
B crpoke 15
Bomnpoc 27.

OO w>

Ortor npucmiell, kak U mpoune Ha koHTposuiepe HD44780, momnepxuBaer ...(BCTaBUTH 2) BapUaHTa MapajIeIbHOTO
uHTEepdeiica:

Bompoc 28. B kakoii ctpouke Kojja Mbl IPOBOAUM WHHUIHAIN3AINIO TUCTLIES

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. Bctpoke 5
B. B crpoke 6
C. Bcrpoke 2
D. B crpoke 10
OTBeTsI:
1) 1;
2) 4
3 4
4 4
5 L
6) 2;



7 3
8) 6;
9) 4;
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)

B

POOMNMERERNMENRER OO ONMDNORO

4.1.2. YcTHbIii onpoc.

5 cemecTp:

Tema 1. [IporpammupoBanue Arduino, BBenenue. CTpyKTypa nporpaMmbl, KOHCTaHTHL. [{ndpoBoii BBOI/BBIBOIL.
Amnarorosblii BBoJ/BbIBOJ. Tema 2. JlomonHuTenbHbIe GYHKIMK BBOAA/BbIBOIa. PaboTa co BpemeHneM. Maremariyeckne
¢ynkiuu. [ceBnocnyyaiinsie uncia. Tema 3. [TocinenoBarensHas nepenada aanssix. [IpepeiBanus. EEPROM. Blink 6e3
delay. Tema 4. Co3nanue 6ubnuorexu. Ethernet, Servo, Firmata library, pabota ¢ 6ubnuorekamu. Tema 5. Ludposoit

BBOJ, KHOTIKa. AHaOTOBBIN BEIBOA, Fading. Tema 6. AHaOTOBEI BBOJ, IOTCHIIMOMETP U OCIIFILIOTpad.

8 cemectp:

Tema 7. DeHepamms 3Byka, mbe3omsiydaTenb. Dotopesuctop. Cencop Ha cBeroamome. OOmenue ¢ Arduino -
nporpammupoBanue pabotet ¢ COM-moprom. Ilogxmougaem k Arduino mbrmmky PS/2. Tema 8. AHamOroBbIH IaTYWK
temrnepatypel, LM335. TIpotokon 1-Wire u iButton. Arduino u smymsitop iButton. Arduino u temmneparypHbiit 1-Wire
natauk DS18S20. Tema 9. Arduino u mpaiiep msurareneir L293D (Ilpoctoii Motop-tmin). Arduino u cepBoMaIlnHKa.
LCD-nucmuteit va 6aze HD44780 u Arduino. Tema 10. UK-gatunk npenstcTuii 1t Arduino xa 6ase GoToTpaH3ucTopa.

4.1.2.1. Ilopsinox nmpoBeeHUsT U MPOIETyPa ONlEHUBAHUS.

YCTHBIA ONMPOC TPOBOAMUTCS Ha MpakTUYEeCKHX 3aHATHSAX. OOydaromuecs BBICTYNAIOT C JOKIAJaMH, COOOIIEHUSMU,
JIOTIOJIHEHUSIMY, YYacTBYIOT B JUCKYCCHM, OTBEYAlOT Ha BOINpOCHl npenojaBatens. OLEHMBAEeTCSd ypOBEHb JOMAIIHEH
MMOJTOTOBKH II0 TeMe, CIOCOOHOCTh CHCTEMHO U JIOTHYHO H3JIaraTh MaTepHal, aHalU3UpOBaTh, (OPMYIHPOBATH
COOCTBEHHYIO ITO3UIIHIO, OTBEYATh HA JONOJHHUTEIHEHBIC BOIIPOCHL.

4.1.2.2 Kputepun oneHNBAHUS

26-30 0aJ1J10B CTABUTCS, €CJIH 00yYAOIIMIICS:

B oTBeTe KaueCTBEHHO PACKPBUI cojepikaHue TeMbl. OTBET XOPOIIO CTPYKTYpHpOBaH. IIpeKpacHO OCBOCH MOHSTHHHBIN
anmapart. [IpoeMOHCTpUpPOBaH BBICOKHI YpOBEHb MOHMMAaHHU MaTepuana. [IpeBocxogHoe yMeHne GpopMyInpoBaTh CBOU
MBICJIH, O6Cy)KJIaTL JUCKYCCHOHHBIC ITOJIOKCHUS.

21-25 6aji0B CTABUTCS, €CJH 00yUaIONUIHiics:

OCHOBHBIE BOIPOCKHI TeMbI packpbil. CTPyKTypa OTBETa B IIEJIOM aJ[eKBaTHA TeMe. XOPOIO OCBOCH MOHSITUNHBIN armapar.
[IpogeMOHCTPUPOBAaH XOPOIINA YPOBCHb IOHMMAaHHS MaTepuaiia. Xopollee yMeHue (HOpMyIHpOBATH CBOHM MBICIH,
00CYKIaTh TUCKYCCUOHHBIE MOJI0KEHHUSI.

17-20 6ann0B cTaBHUTCS, €CIIN 00YIAIOIIHIICS:



Temy wactuuHo packpbil. OtBeT ciabo CTpyKTypupoBaH. [IOHATHHHBIA ammapar OCBOGH dYacTW4yHO. IloHmMaHue
OTJIENIFHBIX TTOJIOKEHUH M3 MaTepuaia Imo TeMe. Y TOBICTBOPHUTEIbHOE YMEHHE (HOpMYyIHPOBATH CBOM MEICTH, OOCYXIaTh
JOVCKYCCHOHHBIC TTOJIOKEHUS.

0--16 6a/1JI0B CTABUTCS, €CJIH 00y4YaKOUIHIiCs:

Temy He packpbul. [IoHATHIHBIN ammapaT OCBOEH HEYJNOBIETBOpUTENbHO. [loHMMaHHe MaTepHania (parMeHTapHOE WM
oTcyrcTByeT. Heymenune GpopMynnpoBaTh CBOM MBICIH, OOCYKIATh JTUCKYCCHOHHBIE TTOJIOKEHUS .

4.1.2.3. ConepsxaHne OLEHOYHOI'0 CPeACTBA
5 cemecTp
. Ha xakoM s13b1ke nporpammupyercs miardopma Arduino?
. HazoBure ocHOBHBIE aNTOPUTMHYECKHE CTPYKTYPHI?
. Kakue koMaH bl HCTIONB3YIOTCS TSl BBOAA\BBIBOIA IH(DPOBBIX CUTHAIOB?
. Kaknie koMaHIbI HCTIONB3YIOTCS JUTS BBOIA\BBIBO/IA AHAIOTOBBIX CUTHATIOB?
. Kakue Tvrer nepeMeHHBIX UCTIONB3YIOTCS B Arduino?
. YUro o3nagaer komanaa pinMode(10,INPUT)?
. Yro o3nagaer komanaa pinMode(10,0UTPUT)?
. YUro o3nagaer komanaa digitalWrite(3,0)?
. Uro o3nagaer komanna digitalRead(5)?
0. Uro o3navaer komanna digital Write(6,HIGH)?
. Kak renepupyertcs 3Byk?
12. Kak ycrpoen doTopesuctop?
13. Kak nmpaBUIIbHO MOJKIIIOYUTE CBETOIUO?
14. Kak "ob6maercs" Arduino ¢ COM-nioptom?
15. Kak mogxirounts kK Arduino memmky PS/2?
16. Yro o3nayaer komanzaa Serial.begin(9600)?
17. Yro o3nauaer komanaa Serial.print("Text")?
18. Uto o3HadaetT komanma Serial.available()?
19. Yto o3navaet komanaa Serial.write(90)?
20. Yro o3nauaet komanga Serial.begin(9600)?

P O 003N L K~ Wi~

[EN
[

8 cemecTp

. [Tbe30kepamMHuvecKue U3IydaTenu

. ®oropesucrop

. AHaJIOroBBI 1aTUUK TemrnepaTypsl - LM335.

. [Ipotokoun 1-Wire u iButton. Arduino u amynstop iButton.

. Arduino u temnepatypssiit 1-Wire gatunk DS18S20.

. Arduino u npatisep aeurateneit L293D (IIpocToit MOTOp-IIHI).

. Arduino u cepBomammaka. LCD-aucruteit Ha 6a3e HD44780 u Arduino.
. K-matumk npermsrersmii anst Arduino Ha 6a3e ¢poToTpaH3ucTopa.
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4.2. OueHOYHBbIE CPeCTBAa MPOMEXKYTOUYHOI aTTecTAlMU

ITo pucuumiuMHEe NpexycMOTPEH 3a4eT B 5 ceMecTpe, K3aMeH B 8 cemecTpe. 3aueT/3K3aMeH MPOXOAUT mo Ouneram. B
K)XIOM OuieTe OJUH TEOPETUYECKUil BOIPOC M ONHO MPAKTHYECKOe 3aJaHue. 3aueT/3K3aMeH NPOBOAUTCS B YCTHOH /
[ICHbMEHHOH M KOMIBIOTEPHOU (opme. OLEHUBACTCS BIAJCHUE MAaTEpPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTDH
MPUMEHATL HYXHBIC 3HAHW, HABBIKU 1 YMCHUS IIPU aHAJIN3E npo6neMme CI/ITyaL[I/Iﬁ 1 pCIICHUU NPAKTHUICCKUX 3aHaHHﬁ.

4.2.1. YcTHbI WIM NHCbMEHHBIH OTBET HA BONPOC

4.2.1.1. llopsaok npoBeAeHUs: U NPoLeIyPa OLEHMBAHUS.

YCTHBIN N MMCbMEHHBIH OTBET Ha BOIIPOC HAINPaBJIeH Ha MPOBEPKY 3HAHWH OCHOBHBIX Pa3/€NoB 10 AUCIHUIUINHE.

4.2.1.2. Kpurepuu oueHMBaHUs.

18-20 6a10B cTAaBHUTCS, €CITU 00YIAIOIIHIICS:

B oTBere kauecTBEHHO pacKpbUl colepkaHue TeMbl. OTBET XOPOIIO CTPYKTypHpOBaH. [IpekpacHO OCBOEH MOHSTHHHBIN
ammapart. [IpoeMOHCTpUpPOBaH BEICOKHI YpOBEHb MOHMMAaHHUs MaTepuana. [IpeBocxomgHoe ymMeHne GpopMyInpoBaTh CBOU
MBICJIH, OGCy)KJlaTB JUCKYCCHOHHBIC ITOJIOKCHUS.

14-17 6anJ10B CTABUTCH, €CJIH 00yUAIOIIUIACS:

OcHOBHBIE BONPOCHI TeMBI packpbul. CTpyKTypa OTBETA B IEJIOM aJIeKBaTHA TeMe. XOpOIIO0 OCBOSH MOHITHWHBIN ammapar.
[IpogeMoHCTPUPOBAaH XOPOWIMH YpOBEHb ITOHMMAaHHS MaTepuaia. Xopolee yMeHue (OpMyIHpOBATH CBOM MBICHH,
00Cy)KIaTh TUCKYCCHOHHBIE MOJIOKECHHUS.

11-13 6an10B cTABHUTCS, €CIU 00YIAIOIIHIICS:

Temy uactnuno packpsul. OtBer cnabo crpykrypupoBaH. [loHATHHHBIM ammapar OcBoeH 4YacTW4HO. [loHmmanue
OTJEJBbHBIX MOJOKEHUH U3 MaTepuaja 1o TeMe. Y I0BJIETBOPUTENEHOE YMEHHE (OPMYIHPOBATh CBOM MBICIH, 00CYXIaTh
JIMCKYCCUOHHBIE TTOJIOXKEHUSL.

0--10 6a/1/10B CTABUTCSH, €CJIM 00yJAIOLINTiCS:



Temy He packpbul. [TOHATHIHBIA ammapaT OCBOSH HEYAOBIETBOPUTENbHO. [loHMManne MaTepuana (GparMeHTapHOe WIIH
orcytcTByeT. Heymenue ¢opMyIupoBaTh CBOU MBICIIH, OOCYXIaTh AUCKYCCHOHHBIC TTOJIOKCHUS.

4.2.1.3. OueHo4YHbIe CpeaACcTBA.

Bonpocs! 1/ yCTHOT0 WM MHCBMEHHOI'0 0TBeTa

5 cemecTp

1. Ha xakoM s13bIKe TIporpamMMmupyeTcs miatdopma Arduino?

. HazoBure ocHOBHBIE aNTOPUTMHYECKHE CTPYKTYPHI?

. Kakue koMaHIbI HCTIONB3YIOTCS TS BBOAA\BBIBOIA IU(DPOBBIX CUTHAIOB?

. Kakue koMaH/IbI HCTIONB3YIOTCS TS BBOJIA\BBIBO/IA aHATOTOBBIX CUTHATIOB?

. Kakue Tumsl mepeMeHHBIX UCTIONb3ytoTCs B Arduino?

. AHaJIOTOBBIN BBOJ, HOTEHIIMOMETP U ocumuiorpad.

. l'enepanus 3ByKa, mbe3ounsnydaresb. ©@oTope3ucrop.

. Cencop Ha cseronuone. [IporpammupoBanue padors ¢ COM-mopTom.

. AHaj0roBbIi faTyuK Temneparypsl, LM335.

10. IIpoTokoun 1-Wire u iButton. Arduino 1 smymsrop iButton.

11. Arduino u remnepatypssiit 1-Wire matank DS18S20.

12. Arduino u gpatisep asurateneit L293D (IIpocToit MoTOp-TIII).

13. Arduino u cepBoMaIInHKA.

14. LCD-nucnueit Ha 6aze HD44780 u Arduino.

15. UK-natuuk npensatctBuid At Arduino Ha 6a3e ¢poroTpaH3ucTopa.

8 cemecTp

1. CtpykTypa mporpamMMbl, KOHCTAHTHI.

2. lludhpoBoii BBO/BBIBOI. AHAJIOTOBBIIT BBOJI/BBIBO/IL.

3. JlononHuTeNbHBIE QyHKINH BBOA/BhIBOAA. PaboTa co BpeMeHeM.

4. Marematrmueckue ¢pyakmmd. [IceBnocmydaiinple gucia

5. IlocnenoBaTenbHas nepefava JaHHBIX.

6. [IpepeBarmss. EEPROM.
7
8
9
1
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. Blink Ge3 delay.

. Co3nanme OMOIMOTEKH.

. Ethernet, Servo, Firmata library, pabora ¢ 6ubarorexam.
0. Ludporoii BBO, KHOMKA. AHAIOrOBRIH BhIBOA, Fading.

4.2.2. lIpakTHyeckoe 3aJaHue

4.2.2.1. TTopsaaok npoBeeHUs1 U MPoOLeIypPa OLEHUBAHUSL.

[peanararorcst 3aaHusl HA PeLICHUE 33134 10 POOOTOTEXHHKE.

4.2.2.2. Kputepuu oueHMBaHHs.

27-30 6an10B cTaBUTCSH, €CJIH 00y IAOIIMMCS

3amaHue BHITOIHEHO TIOJTHOCTHIO U MPABIIBHO.

22-26 6a110B cTAaBUTCSH, €CJIH 00yIAOIIMMCS

3amaHue BHIIOJHEHO MOTHOCTHIO, HO HET JOCTaTOYHOTO 000CHOBaHUS. VTN Tipy BEpHOM pEIIeHUH JOITyIIeHa OINOKa HITH
HE/IOYeT, He BIUIIOMINN Ha MIPABHIIBHYIO TIOCIEAOBATEIFHOCTD PACCYKICHHUI.

18-21 6a10B cTABUTCS, €CJIU 00YYAIOIHMCS:

BaHaHI/Ie BBIITOJIHEHO YaCTUYHO UJIN C (baKTI/I‘IeCKI/IMI/I OIINOKaMH.

0-17 6anu10B cTaBUTCS, €CJIU 00YYAOIUMCS :

BaHaHI/Ie HE BBIMOJIHEHO WIH BBIITOIHEHO ¢ OOJIBIINM KOJIUYECTBOM q)aKTI/I‘IeCKI/IX OIINOOK.

4.2.2.3. OueHo4yHble CpeAcTBAa.

5 cemecTp:

1. Hammucatp mporpaMmy Uit paboTsl ¢ Mukpocxemoit 74HCS595 (ynpaBieHne spKOCTBIO MTPOU3BOIBFHOTO CBETOINOIOB)
2. Cobpatb cxeMy U3 8 CBETOAMO/IOB M HAlMCATh MIPOrpaMMy JUIS UX YIPABICHHS C IOMOIIBIO IIOTEHIIMOMETpa

3. HamcaTp nporpammy AJ1sl IPOUTPEIBAHHS MEJIOANH B TOHAJILHOM PEXKHME

4. Harmucats nporpammy Juist 3akuranus (blink) cBeronuona, B 3aBUCHMOCTH OT KOJIMYECTBA HAXKATUH Ha KHOIIKY

5. Harmcats mporpammy i BeiBoAa 10 pa3psaHbIX gmcen (B CrydaifHOM MOPSIKE) Ha 7-MU CErMEHTHBIN HHANKATOP
6. HanicaTp nporpammy JJisl BEIBOJIa KPYTOBO# «OeryIeil» cBeTo-MHANKAIMY Ha 7-MH CETMEHTHOM MHAMKATOPE

8 cemecTp:

1. Hanucats nporpamMmy aist yrnpasienust apuraresieM DC (TuraBHBIH ITyCK M OCTaHOBKA, PEryJIHpOBaHHE 000pOTOB)

2. HanicaTs nporpamMmy AJIsl yIpaBJIeHUs] CEPBOMAIINHKON (KOHTPOJIb YIiIa IOBOPOTA BaJla)

3. Hancatp nporpammy aiist paboTsl ¢ Mukpocxemoit 74HCS595 (kackaaHoe MOAKIIOYEHHE U 3a)KHUraHie 16 CBETOIMOA0B
B IIPOU3BOJHLHOM ITOPSIIKE)

4. Hanmcath nporpammy 1t padbotsl ¢ Mukpocxemoi 74HC595 (co3nats 3G dekT «kairo3m»)
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