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1. HEJb OCBOEHUSA JUCHUIIJIMHBI (MOAYJISA)
Heanbro OCBOCHMS U CHUTUTAHBI «OCHOBBI ylpaBJieHUs
po0OTOTEXHHUYECKHX YyCTpoicTB Ha miaargopme Arduino»  SBISIOTCS
dbopMupoBaHUEe 3HAHWM, YMEHHWI, HAaBBIKOB W  JIMYHOCTHBIX  KA4ecTB,
XapaKTepU3yIOIIMX TOTOBHOCTh OakanaBpa K IUIAHUPOBAHUIO U JIOCTHUKEHUIO
podecCHOHAIbHON Kapbhephl.

Kon NHaukaTopbl 10CTHKEHH ST
Conep:xxkanue KOMIETEHIIHU .
KOMIIeTeHIIUH KOMIIeTeHI Uil
[K-1 CniocobeH ocBanBaTh U [IK-1.1. 3Haer cTpyKTYypy, COCTaB H
HCII0JIb30BATh TEOPETHUECKUE JUIAKTUYECKHE E€OUHULBI PEAMETHOU
3HAHUA U IPAKTUYECKUE YMEHUs | 00J1acTu OCHOB yIpaBiIeHUsS
Y HaBBIKM B IIPEIMETHON POOOTOTEXHUUECKUX YCTPOWCTB Ha
00JIaCTH MPH PEIICHUN iatdopme Arduino.

npoeCCHOHATTLHBIX 3314
[IK-1.2. VYmeer ocymecTBIiATh OTOOP

yu4eOHOTO  COIEepXKaHWsl Ui €ro
peamu3anyu B pasNMUHBIX  (popmax
o0yueHwHs B COOTBETCTBHUH C
tpedoBanusimu GI'OC OO.

2. MECTO JIJUCHUILJIMHBLI B CTPYKTYPE OCHOBHOM
MPO®ECCHOHAJBHOM OBPA30OBATEJBHOMN ITPOT'PAMMBI

HMucunminaa b1.0.08.07 «OcHOBBI ynpaB/jieHHUs POOOTOTEXHUYECKHUX
ycrpoiictB Ha miaargopme Arduino» OTHOCUTCS K 00513aTeJIbHOW 4YacTH U
Moaymo  B1.0.08 PoGoToTexHuka y4yeOHOro IuiaHa  (OCHOBHOM
npodecCUOHANIBHONW 00pa3oBaTeIbHON MPOrpamMMbl) MOATOTOBKU OakajaaBpOB IO
Hamnpaniyieanto 44.03.05 [lenaroruueckoe oopa3zoBaHue.

HMucuunnuaa b1.0.08.07 «OcHOBBI ynpaBjieHHsT POOOTOTEXHHYECKHUX
ycTpoiicTB Ha iiartgopme Arduino» 0a3upyeTcss Ha KOMIETEHIMAX, 3HAHUIX U
YMEHUSIX, CPOPMHUPOBAHHBIX B XOJE€ HU3YUYEHUS] AUCHUIUIMH «BBOAHBIN Kypc
uHpopmatukuy, «IIporpamMmmupoBaHue.

Kommerenmu chopMupoBaHHBIE B TPOIECCE U3YUYCHUS JTUCHIUTLTAHBI
HEOOXOJMMBI JUISI OCBOCHHUS COACpKaHUsA TUCHUIUINH «IIpozpammupoeanue
PoOOmMoOmexHuuecKux ycmpoucme, BBITIOJIHCHUS  3aaHuii  (Y4eOHOM,
IPOM3BOJCTBEHHONW MPAKTHK, HAYYHO-HCCIIEOBATENBLCKON pabOThl U BBITYCKHON
KBaJIU(UKAITMOHHON paboTHI).

3. INIAHUPYEMBIE PE3VJIbTATHI OBYUEHMS MO JJUCHUATIUIMHE
(MOJYJIIO)

JlucuuiuinHa HampaBjieHa Ha (OPMHUPOBAHUE CIEAYIOIIUX KOMITETEHIIUN
BbimyckHuka: [1K-1.




B PE3YIbTAaTC U3YUCHHA AUCHUIIIINHBI 06yqa}01u1/16051 JOJIDKHBI:

Kon
KOMIIETCHIINHN

3Haer

YmMmeer

Baaneer

ITK-1 CTPYKTYpY, COCTaB U
JUIAKTHYECKHE
€MHULbI IPEIMETHON

00J1acTH OCHOB

OCYHIECTBIISATH OTOOP
Y4eOHOTO CO/IePIKaHUS
JUIS €TO peau3aliy B
pa3nYHbBIX (hopmMax

HaBBIKAMU pa3pabOTKH
pa3nuuHbIX Gopm
y4eOHBIX 3aHATHH,
IPUMEHEHUS METO/IOB,
IIPUEMOB U TEXHOJIOTUHI
00y4yeHHUsl, B TOM YHUCIIe
UH(POPMALIMOHHBIX.

yIpaBIeHUS o0Oy4JeHus B
POOOTOTEXHUYECKHUX COOTBETCTBHUH C
YCTPOMCTB HA tpeboBanusiMu ®I'OC
miatdopme Arduino 0O0.

4.0bBEM JUCHUIIJIMHBI (MOAYJIS)
OO6mast TpyA0€MKOCTb JUCITUILIMHBI COCTaBIIIeT 3 3adeTHble eauHuibl (108

yacoB). JluciumuinHa u3ydaercs B 5 ceMectpe (ax)

OYHASA ®OPMA OBYYEHUA

TpynoémMkocThb
Bup yueoHoii paboTbl qac B 1.4. o cemecTpam
) Nel Ne2
O01mas Tpy10€MKOCTD TMCIUIUIMHBI 10 Y4eOHOMY IJIaHY 108 108
1. KonuTakTHas padora: 48 48
nexiuu (0011ee KoJI-BO YaCcoB, BKIIHOYAS MTPAKTUUYECKYIO 16 16
MOATOTOBKY)
MPAKTUYECKHUE 3aHITUS, CEMUHAPHI U TIp. (00Iee KOJI-BO YacoB,
BKJTI0Yast MPAKTUYECKYIO TIOJATOTOBKY)
nabopatopHble 3aHATHS (001Iee KOJI-BO YaCOB / BKITIOYAS 32 3
NPaKTUYECKYIO TIOJTOTOBKY)
KypCOBOE MPOEKTHPOBAHHUE
TPYNIOBbBIE, HHIUBUYalbHbIE KOHCYIBTAIIUN U UHBIE BUIIBI
y4eOHOI eI TEeNFHOCTH, TPEyCMaTPUBAIOIINE TPYIITIOBYIO HITH
WH/IMBUYAJIbHYIO paboTy 00y4aroUMXcs C MpernoiaBaTesieM
2. O0bem camocTosiTeIbHOI padoThl 00yuarommuxcs (CPC) 60 60
B TOM YHCJIE YAaCOB, BBIJICJIEHHBIX HAa IOJrOTOBKY K 9K3aMEHY
(3auery)
By npoMeXyTOYHOTO KOHTPOJISL: 3a4ér
3AOYHASA ®OPMA OBYYEHUS
TpyaoémkocTn
Bun yueoHoii padoThl wac B 1.4. mo cemecTpam
) Nel Ne2
OO0wmas TpyA0éMKOCTb TUCLUHUIUIMHBI 10 YUeOHOMY IJIaHY 108 108
1. KonTakTHas padora: 8 8
nexuu (o01Iee KoI-BO 4acoB, BKIIOYAs MPAKTUYECKYIO 2 5
MIOJITOTOBKY)
MPAKTUYECKHE 3aHATH, CEMUHAPHI U TIp. (00111ee KoiI-BO
9acOB, BKJIFOYAs! MPAKTHYECKYIO MOJTOTOBKY)
nabopaTopHble 3aHATHUS (001Iee KOJI-BO YacoB / BKIIIOUYAs 6 6
MPAKTUYECKYIO MOATOTOBKY)




TpyroéMkocThb
Bua yueOHo# padboThI qac B 1.4. 1o cemecTpam
) Nel Ne2

KYPCOBOE MPOESKTUPOBAHUE

IPYIIIOBbIC, HHAUBUAYAIbHBIC KOHCYJIBTAIMA U UHBIE BUIBI
y4eOHOM! JesITebHOCTH, IPEyCMaTPUBAIOLINE IPYIIIOBYIO
WU MHAUBUIYAJIbHYIO0 pab0Ty 00y4aronuxcs ¢

IpernoaBaTesieM
2. O0bem camocTosiTebHOI padoThl o0yuyawomuxcs (CPC) | 97 97
B TOM YHCJIC YaCOB, BBIJICJICHHBIX HA MTOJITOTOBKY K 3K3aMEHY 3 3
(3auery)

By mpoMeKyTOUYHOTO KOHTPOJIS: 3auéT

5. COAEP KAHUE JNUCIHUIIJIMHBI MOAYJIA)
o4yHas popma 00y4eHHUs

Ne | HaumeHoBaHue Tembl (pa3aeJia) Oomas TpyaoémkocTb o BHAaM y4eOHbIX 3aHATHH
n/n AUCHUILIUHBI (MOYJIsST) TPYA0EMKOCTh (B akan.4acax)
B aKaj.qacax Jlek/ JIad / Ip/ CP
NpP.NOAY. | NP.MOAT. | MP.MOAT.
1 | Tema 1. IIporpammupoBanue 14 2 4 8

Arduino, BBenenue. CTpykrypa
NPOrpamMMbl, KOHCTAHTBI.
undposoii BBOA/BBIBOI.
AHAJIOTOBBIH BBO//BLIBO/I.

2 | Tema 2. JlonoJHUTEAbHbIE 14 2 4 8
¢pynkuuu BBoaa/srisoaa. Pabora
co BpemMeHeM. MaremaTnyeckue
(pyHxuum.

IIceBaociayyaiinbie ynciia

3 | Tema 3. IlociexoBaTeabHas 14 2 4 8
nepenaya agaHubix. [IpepbiBanus.
EEPROM. Blink 0e3 delay.

4 | Tema 4. Co3nanue OMOJIHOTEKH. 14 2 4 8
Ethernet, Servo, Firmata library,
padoTta ¢ OubJIMOTeKaMHU.

5 | Tema S. llndposoii BBOx, 14 2 4 8
KHOIIKA. AHAJIOTOBBIH BBIBOJ,
Fading. AnaJiorosbliii BBOJ,
NMOTEHIIHOMETP U
ocumiorpadg

6 | Tema 6. I'enepanus 3ByKa, 14 2 4 8
NMbe30u3J1y4aTeb.
®otope3uctop. Cencop Ha
ceeroauoae. Oomenue ¢ Arduino

NpPOorpaMMHUpOBaHie PadoTHhI €




COM-noptom. [loakaouyaem K
Arduino mpiky PS/2

7 | Tema 7. AHAJIOTOBBIH JATYUK 14 2 4 8
Temneparypsbi, LM335.
IIporokoa 1-Wire u iButton.
Arduino u s3myastop iButton.
Arduino u TemmnepartypHblii 1-
Wire natunk DS18S20.

8 | Tema 8. Arduino u apaiiBep 10 2 4 4
asurareseit L293D (IIpocroii
MOTOP-IMWIA). Arduino u

CepBOMAIIUNHKA.
LCD-aucnieii Ha 6aze HD44780
u Arduino.
Uroro: 108 16 32 60
3a04Has popma 00yueHuUst
Ne | HaumeHoBaHue TeMbI (pa3aeJsia) Oomasn TpynoéMKoCcTh 0 BUIAM y4eOHBIX 3aHATHI
n/n JAMCUMILIUHBI (MO1YJIs1) TPYAOEMKOCTH (B akaja.4yacax)
B aKaj.jacax Jlex/ JIa6 / IIp/ Ccp
NpP.NOAT. | MP.NOAT. | NP.MOAT.
1 | Tema 1. [IporpammupoBanue 15 1 14

Arduino, BBeienue. CTpykTypa
NPOrpaMMbl, KOHCTAHTBI.
udporoii BBoA/BBLIBO.
AHAJIOTOBBLIH BBO//BBIBO/.

2 | Tema 2. lonoJHUTEIbHbIE 14 1 13
¢pynkuuun BBoga/Beisona. Pabora
co BpeMeHeM. MaTtemaTuyeckue

pyHkuum.
IIceBaocyyaiinble YncJia

3 | Tema 3. IlociexoBaTeabHas 14 1 13
nepenaya aAaHubix. [IpepbiBanus.
EEPROM. Blink 0e3 delay.

4 | Tema 4. Co3nanue OMOJIHOTEKH. 14 1 13
Ethernet, Servo, Firmata library,
pabora ¢ OubJIMOTeKaMH.

5 | Tema S. llndposoii BBOx, 14 1 1 12
KHOIIKA. AHAJIOTOBBIH BBIBOJ,
Fading. AnaJiorosbliii BBOJ,
NMOTEHIIHOMETP U
ocumiorpadg

6 | Tema 6. I'enepanus 3ByKa, 14 1 1 12
NMbe30u3J1y4aTeb.
®otope3uctop. CeHcop Ha
ceeroauoae. Oomenue ¢ Arduino




NPOrpaMMHpPOBaHue PadoThI €
COM-noprom. Ioakaouaem K
Arduino Mgy PS/2

Tema 7. AHAJIOTOBBIN JATYHK
Temneparypsi, LM33S5.
IIporokoa 1-Wire u iButton.
Arduino u 3myJasitop iButton.
Arduino u TeMmnepaTypHblii 1-
Wire naTuuxk DS18S20.

14

14

Tema 8. Arduino u apaiiBep
asurareseit L293D (IIpocroii
MOTOP-IMWIA). Arduino u
CepBOMAIIIUHKA.

LCD-nucnuieit na 6aze HD44780
u Arduino.

10

10

Hroro:

108

97

5.1. Conepskanue pa3iejioB JMCHUILUIMHBI (MOLYJIA)

Tema 1. IIporpammupoBanue Arduino, BBegenne. CTpyKTypa nmporpaMmmbl, KOHCTAHTBI.
Indposoii BBOA/BbIBOA. AHATOTOBBIIi BBOJ/BbIBO/.

3HaKOMCTBO M Hayajo paboTel ¢ Arduino Uno: 0 TOM YTO 3TO U 3a4eM OHA HYXHa; O
MOJKJIIOYEHUH K KOMIIBIOTEPY U YCTaHOBKE IporpaMmHoi cpeasl Ha OC Windows;
3HaKOMCTBO CO CpPe/I0il MPOrpaMMHUPOBAHUS, CTPYKTYPOM IPOrpaMMbl, UCII0Ib3yEMBbIE THITbI
NEPEMEHHBIX U HAITMCaHUE TIEPBOW porpaMMsl it Arduino.

[Toaxmouennu kHOMOK K Arduino Uno; o Tom 3aduem HykeH breadboard. O0bsicHsETCS KaK
IMPUMEHSIETCS IUPOTHO-UMITYJIbCHASI MOAYJISIIMS (Takxke u3BectHas kak LM nmu PWM).
PaccmarpuBaeTcsi BO3MOXKHOCTB CO3/1aBaTh COOCTBEHHbIE (DYHKIMH B CpeZie TPOrpaMMHUPOBAHUS
Arduino Ha npuMepe QpyHKIMK cTaOUIN3alMU HEYCTOWYUBOTO CUTHAIA.

Tema 2. lonosHuTEIbHBIC (PYHKIMHU BBOAA/BbIBOAA. PaboTa co BpemeHeM.
Marematunyeckue pynkuuu. Ilcepgociayyaiinpie ynciia

PaccmarpuBatotcst 6a30Bble MOHATUS CXeMOTEXHUKU. O TOKE U HANPSDKEHUH, O TOM KaK
MPUMEHSIFOTCS] PE3UCTOPBI U KaK CTPOSITCS JENUTENH HanpsikeHus. O CTATUBAIOIINX,
MOATITUBAIONIUX W TOKOOTpaHW4eBaromux pesucropax. O 3akone Oma. O ceHcopax u
perynsTopax HarpspkeHus. O MOACTPOSUHBIX PE3UCTOpax M aHAIOTOBBIX BXojax. 1 o Tom, kak
BCE 3T0 cooTHOCUTCS ¢ Arduino. PaccmarpuBatoTcst AOMOJIHUTENbHBIE crield(pUUHbIe QyHKINN
Arduino g pabotsl co BpemeneM unsigned long millis(void); Beizos: time = millis();
PaccmatpuBatotes ciennduunbie MaTemaTnueckue GpyHkunn Arduino: min(X, y), max(x, y),
abs(x), constrain(x, a, b), map(value, fromLow, fromHigh, toLow, toHigh), pow(base,
exponent), sq(x), sqrt(x), sin(rad), cos(rad), tan(rad).

Tema 3. IlocaenoBarenbHas nepenaaya ganubix. [lpepeiBanusa. EEPROM. Blink 6e3 delay.
PaccmatpuBaercs Arduino/Arduino BCTpOEHHBIM KOHTPOJUIEP IS MOCIEeI0BaTENbHOM epeaayn
JTAHHBIX, KOTOPBIA MOKET MCIIOJIb30BaThCs Kak JUId cBsA3U Mexay Arduino/Arduino
yCTpOMCTBaMH, TaK U JJIsl CBS3H ¢ KOMIIbIOTEpOM. Ha KoMITbloTepe COOTBETCTBYIOLIEE
coeZiMHeHue npecTabieHo 6o 00sryHBIM COM-nopToM (B ciydae Arduino Single-Sided
Serial Board), nu6o USB COM-nopToM, KOTOPBIi MOSBIISETCS B CUCTEME MTOCIIE YCTaHOBKU
HE00X0IMMOro JipaiiBepa. 3HaKOMCTBO C ITPEPHIBAHUSMH.

Tema 4. Coznanune 6udauorexu. Ethernet, Servo, Firmata library, pa6ora ¢
OndanoTEeKAMHM.

Ha mpumepe Oubnmorexu ais padotel ¢ PS/2-ycrpoiicTBaMu orieHuBaeTcs paboTa yepe3
6ubnuorexy. bubanoreka, 3TO TOMOIHUTENBHBIN KJIacC, KOTOPBIH MHKAIICYTUpPYeET B ce0e
GbyHKIMH 7151 pabOTHI ¢ YCTPOHCTBOM, T.O. JUISl CO3/IaHMs OMOIMOTEKH HY>KHO CO3/7aTh OJIUH .h



(aiia B KOTOpOM OyJIeT OMUCHIBATHCS KI1acc/(PyHKITNN/ KOHCTAHTBI M OJIUH .CPP, B KOTOPOM BCE
3TH (DYHKIIMU PEATHU3YIOTCS.

Tema 5. LHudpposoii BBOI, KHONKA. AHAJIOr0BbIH BbIBOJ, Fading. AHa10roBbIii BBOJ,
NMOTEeHIMOMETP U ocuuIorpad

PaccmarpuBaercs ckerd Fading, kak mpumep paboTsl ¢ pyHkiuei analogWrite, aHamoroBeiM
BBIBOZIOM CHUTHaJla. PaccMarpuBaeTcsi aHaIoOTOBBIN BBOJI, C HCIIOJIB30BAHNEM IIEPEMEHHOTO
pe3ucTopa, MOIKIIOYEHHBIN K aHaJIoroBomMy Bxoay. Broaurcs ¢ynkius, analogRead(), kotopas
CUMTHIBACT 3HAUCHHE C AaHAJOTOBOTO MOpTa. JleMOHCTpHUpyYETCs MPOCTON ocIuiorpag.
AHaIIOTOBBIN BBOJI, OciuIIorpad.

Tema 6. I'enepanusi 3B8yka, nbe3ounsiaydarenb. Poropesucrop. Cencop Ha cBeToamoe.
Oobmenue ¢ Arduino - nporpammupoBanue padorsl ¢ COM-noprtom. Ioakiawyaem k
Arduino mbiky PS/2

[Tre30kepamuueckue n3iyyaTenu (Ibe30M3IydaTeln), IeKTPoaKyCTHUECKHUe yCTPOCcTBa
BOCIIPOM3BEICHHS 3BYKa, HCIIOJB3YIOIINE MTbE303IeKTpUUYecKuil 3 dekT (3ddexT
BO3HUKHOBEHUS MOJISIPU3AINH TUAJICKTPUKA MO JEHCTBUEM MEXaHHMUECKUX HAMPSKEHHUH
(mpsimoit mbe3oaekTprueckuii ¢ dekt). CymecTByeT 1 00paTHBINA MHE303IEKTPHIECKUI

3¢ dexT, BOSHUKHOBEHHE MeXaHWYecKuX aedopMaluii o AeHCTBUEM AIIEKTPUUECKOTO MOJIA.
Tema 7. Anasiorosnlii 1aTunk Temneparypsl, LM33S. IIporokoa 1-Wire u iButton.
Arduino u 3myasTop iButton. Arduino u remneparyphsiii 1-Wire gaTunk DS18S20.
PaccMoTpen BapuaHT uCnoNIb30BaHusl TeEpMOpe3rcTopa. PaccMoTpeHo, kak paboTaTh C
AHAJIOTOBBIMH JITaATYMKaMH TeMIieparypbl, Ha npumepe LM335. 3nakomcTBo ¢ 1-Wire u paboTa ¢
YCTPOHCTBOM, HCITOJIB3YIOIINAM 3TOT MPOTOKOIL. PaccmaTtpuBaetcs Arduino u smyssarop iButton.
Tema 8. Arduino u apaiisep aBurareseit L293D (IIpoctoii MmoTop-1umia). Arduino n
ceppomMamuika. LCD-aucnieii na 6aze HD44780 u Arduino.

6. YHAEBHO-METOANYECKOE OBECIIEYHEHHE
CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIIUXCA

Ne Buj camocTosiTe/ibHOM padoThl 00yUYaomMXcst
HaumenoBanue pasgesa JUCHUIINHBI
n/n
1 | Tema 1. [IporpammupoBanue Arduino, MOATOTOBKA K JIA0OPATOPHBIM 3aHITHSIM;
BBeeHne. CTpyKTypa nporpamMmel, MOArOTOBKA K JIEKLUSM;
koHcTaHThl. [{lupoBoii BBOA/BBLIBO. BBITIOJIHEHHUE Ay TUTOPHON KOHTPOJIBHON paOOTHI.
AHaJIOroBBIii BBOJ/BBLIBO/I.
2 | Tema 2. lonoTHUTeIbHBIC (PYHKIHH MOJITOTOBKA K JJa0OpaTOPHBIM 3aHATHM;
BBOJa/BbIBO/Ia. PaGoTa co BpemeHeM. MOATOTOBKA K JICKITUSIM;
MaremaTuyeckue (pyHKIHUH. BBITOJIHEHHUE ayTUTOPHOM KOHTPOJIBHON pabOTHI.
IlceBnocay4aitnbie yncia
3 | Tema 3. ITocienoBaresbHas nepenaya MOJITOTOBKA K JJa0OpaTOPHBIM 3aHATHIM;
nanubix. [IpepsiBanus. EEPROM. IIOATrOTOBKA K JIEKLIHUM;
Blink 0e3 delay. BBHITIOJTHEHHE ayIUTOPHON KOHTPOIBHOM PabOTHI.
4 | Tema 4. CoznaHue 0M0IHOTEKH. MOJITOTOBKA K JTJAOOPATOPHBIM 3aHATHM;
Ethernet, Servo, Firmata library, MMOATOTOBKA K JIEKIIHUIM;
padora ¢ OudMoTEKaAMHU. BBITMIOJTHEHHUE ayAUTOPHON KOHTPOJIBHOU PaboThI.
5 | Tema S. lu¢gposoii BBOJ, KHONKA. MOJITOTOBKA K TJAOOPATOPHBIM 3aHATHSM;
AHnanorosslii BbIBOJ, Fading. MOArOTOBKA K JICKIUSIM;

AHAJIOTOBBII BBOJ, NIOTEHIIMOMETP U BBITIOJIHCHHUE aYJTUTOPHON KOHTPOJBbHON PaOOTHI.




ocuuiIorpag

Tema 6. I'enepanus 3ByKa,
nbe3ousiaydareib. Poropesucrop.
Cencop Ha cBeTtoguoae. Oo0menue ¢
Arduino -

nporpaMmmupoBanue padorsl ¢ COM-
noproMm. [loakiarouaem k Arduino
MbIIIKY PS/2

MOJTOTOBKA K TAOOPATOPHBIM 3aHATHSM;
MOATOTOBKA K JICKITUSIM;
BBIMIOJTHEHHUE ayAUTOPHON KOHTPOJIBHOU PabOTHI.

Tema 7. AHAJIOTOBBIH JATYHK
Temnepartypsl, LM335. IIporoko. 1-
Wire u iButton. Arduino u 3myasitop
iButton.

Arduino u temneparypHbiii 1-Wire
naTuuk DS18S20.

MOJITOTOBKA K TAOOPATOPHBIM 3aHATHM;
MOATOTOBKA K JICKITUSIM;
BBITMIOJTHEHHUE ayAUTOPHON KOHTPOJIBHOU paboTHI.

Tema 8. Arduino u apaiiBep ABUraTeseu
L293D (IlpocToii MOTOpP-IIKJIT).
Arduino u cepBoMaIIMHKA.
LCD-aucneii Ha 6aze HD44780 u
Arduino.

MOJATOTOBKA K TAOOPATOPHBIM 3aHATHSM;
MOATOTOBKA K JICKITUSIM;
BBITMIOJTHEHHUE ayAUTOPHON KOHTPOJIBHOM PaboTHI.

7. POHA OHEHOYHBIX CPEIACTB

7.1. OnleHoYHbIE MaTepHaJIbI 1JIS IPOBCACHUS TCKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH

Ne HanmeHoBaHMe TeMbl CpeacrBa Tekylero IIepeyenb KoMMeTeHI M
n/m | (pasgena) JMCHUIIIHHBI KOHTPOJIA YCIIeBaeMOCTH
(MoayJis)
1 | Temal. KonTtponbHas pabora, TecT. IK-1
IIporpammupoBanue

Arduino, BBeenue.
CTpyKTypa nporpamMmmsl,
KoHcTaHThl. LHlndposoi
BBO/I/BBIBO/I.
AHAJIOTOBLII BBO//BLIBO/I.

2 | Tema 2. lonoaHuTtenbuble | KonTponbHas pabota, TecT. [IK-1

(¢pyHkuuu BBoaa/BbIBOAA.
Pabora co BpemeHnemM.
MaremaTuyeckue

pynxuum.
IIceBaociay4yaiinbie ynciia

3 | Tema 3. KonTtponbHas pabora, TecT. [IK-1

IHocnenoBarenbHas
nepeaava JaHHbIX.
IIpepeiBanus. EEPROM.
Blink 6e3 delay.




4 | Tema 4. Coznanue KonTponbhas padbota, TecT. [K-1
onoauorexu. Ethernet,
Servo, Firmata library,
padora ¢ OubHOTEKAMM.

5 | Tema S. Lludposoii BBoa, | KontponsHas pabota, TecT. ITK-1
KHOINKA. AHAJIOTOBBIi
BbIBOJ, Fading.
AHAJI0TOBBII BBOJ,
NMOTEHI[HOMETP U
ocuuiIorpag

6 | Tema 6. I'enepaums 3Byka, | KontponsHas pabora, TeCT. ITK-1
Nnbe30u3J1y4arelib.
®otope3ucrtop. Cencop Ha
cgeroauoae. Oduenue ¢
Arduino -
NporpaMMHpPOBaHuUe
padotbl ¢ COM-noprom.
Moakaouaem k Arduino
MbIIIKY PS/2

7 | Tema 7. AHAJIOTOBbIN KonTponbhas padbota, TecT. [K-1
AATYUK TeMIepaTyphbl,
LM335. lIporokoa 1-Wire
u iButton. Arduino n
amyJasTop iButton.
Arduino u
TemneparypHblii 1-Wire
maTauk DS18S20.

8 | Tema 8. Arduino n KontponbHas pabora, TecT. IK-1
ApaiiBep aBUrareJsiei
L293D (ITpocToii moTOp-
). Arduino u
CepBOMAIIIMHKA.
LCD-aucnieii na 6ase
HD44780 u Arduino.

B ynuBepcurere bPC npumensieTcss npu peanuzanuu BceX TUCLHUILUIMH (B TOM YHCIIEe
IpY OLIEHUBAHUU KYPCOBBIX padoT (IIPOEKTOB)) U MPAKTUK, YCTAHOBJICHHBIX YYEOHBIMU IJITAHAMU
OII BO.

Onenka obyuatomierocs no aucuuiuimie B BPC ¢popmupyercs us:

- 0aoB, MOJYYEHHBIX [P MPOBEICHNUHN TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH;

- 0a/uIoB, MOJyYEHHBIX Ha MPOMEXYTOUHOM aTTeCTaIIH.

bamnbl, mnomydeHHble OOydYalOIMMCA TpPU TMPOBEACHUHM TEKYLIEro KOHTPOJIS
yCIIEBaEMOCTH, MPEJCTABIAIOT cO00M CyMMy 0aIOB, OJYYEHHBIX 110 KOHTPOJIBHBIM TOYKAM, a
TaK)Ke J0MOJHUTENBHBIX U IPEMHUaIbHBIX 0aIoB.

Pe3ynbraThl TEKyIIEero KOHTPOJS yCIEBAEMOCTH (UKCUPYIOTCS B €AMHBIX ISl BCETO
YHUBEPCHUTETAa KOHTPOJIBHBIX CpE€3aX, YCTAHABIMBAEMBIE TII0CJIE OIPEAEICHHOTO IIEpUOna
oOyuenus. J{ist ouHoi GopmMbl 00yUEeHHUsI YCTaHABIMBAIOTCA 2 KOHTPOJBHBIX Cpe3a B KaKIOM




cemectpe. s 3a04HOM — 1O pe3yIbTaTaM UTOTOBOI'O KOHTPOJISI OCBOEHUS JUCLUIIIINHBI.

[To kaxxIOMy KOHTPOJIBHOMY Cpe3y 00yJaroImeMycsi HAUUCISIOTCS OalTbl 3a:

- TIOCEIIaeMOCTh B olleHuBaeMbIi iepuo (20%);

- pesynbtatel 00y4deHwus 1o (80%):

a) OCBOCHHBIM 3a OIICHMBAeMbIN mepuoj pasznenaM W (uiau) Temam (o4Has ¢opma
o0yueHus);

0) nucuuruinHe (0OYHO-3a09HAasl ¥ 3a09Hast popma oOydeHHs).

[To mucruruinHe 00y4JaromEeMycst MOTYT ObITh HAYUCIICHBI:

- JIOTIOJHUTEIbHBIC OAIIbL;

- IpeMHuaJIbHbIC OAIUIBI.

ITepeBoa OIEHOK W3 MATHOAILHOM cuUcTeMbl oreHuBaHus B 100-0ayuibHYIO TIO
JUCITUTIMHAM W TIPAKTHKaM, a TaKKe OLIEHOK O00YYarouXcs, MePEBEACHHBIX B YHUBEPCUTET U3
JIPYTUX OpraHMU3allfii, OCYIIECTBIAIOMNX 00pa30BaTEIbHYIO EATEIbHOCT, B KOTOPbIX BPC He
MPUMEHSIIACH, M B IPYTHX MOOOHBIX CITydasiX OCYIIECTBISETCS CIECAYIOMUM 00pa3oMm:

- «oTJIHYHO» - 85-100 6anI0B;

- «xopomuo» - 70-84 6as10B;

- «Y/10BJIETBOPHUTEJIbHO» - 51-69 0a/110B;

- «3a4TeHo» - 51 daJw.

MaxkcuManbHOE KOJTHUeCTBO 0aioB 00y4aromerocs o OJHOM TUCIUILUINHE (BKITIOYast
OayuIbl, TOJYYCHHBIC TPU TPOBEACHHHM TEKYIIETO KOHTPOJISI YCIEBAGMOCTH, W OaJUTbl,
MOJTy4YeHHbIE HAa IPOMEXKYTOUHOM aTrTecTanuu) coctaiseT 100 6amios.

Ecin cpenHuil peMTHHroBbI Oajil CTyAEHTAa IO AUCUUIUIMHE TapaHTHUPYET €My
MOJIOKUTEBHYIO OLIEHKY, B COOTBETCTBUU CO IIKAJIOW OLIEHOK, TO MPENnojaBaTesib 0053aH MpU
JKEJTaHUU CTY/CHTA BBICTABUTH COOTBETCTBYIONLYIO OIIEHKY 0€3 HTOrOBOTO KOHTPOJIS, TPOCTABUB
MOJIYYCHHBI UM CPEHUN PEHUTHHTOBBIN OasL.

CTyeHT MOXET NOBBICUTh CBOM PEHTHHIOBBIA Oaill, MPOXOJs UTOTOBBIM KOHTPOJIb,
HO TPHU 3TOM BECOMOCTh HAOPaHHOTO B X0JI€ TEKYIIEro KOHTPOJISI CPEAHETO PEUTHHIOBOTO Oana
cocraisietT: 0,5 (50%).

[lo pucUMIUIMHE C UTOTOBBIM KOHTPOJIEM — «3a4ye€T» CTYAEHT JAOIYCKAeTCs K caade
3ayeTa TOJIBKO B TOM CJIy4yae, €ClIM €ro CpelIHUH pPEUTHHIOBBIM Oal MO WTOraM Cpe3oB
cocraBisieT 30 u BhlIe. B MpOTUBHOM ciyyae OH aBTOMAaTUYECKHU MOJIYYAET — «HE3aUTEHOM.
Ecnu ero cpemnuii peHTHHTOBBIM Oalyl MO WTOraM Cpe30B cocTaBisieT S1 W BbIle, OH
ABTOMATUYECKHU MOITYYAET — «3aUTECHOM.

B cnydasix, korja cTyA€HT JKeJlaeT MOBBICUTh CBOW PEHTHHTOBBIA OaJlsT M MPUHUMAET
pElIeHNe Yy4acTBOBAaTh B MPOMEXYTOYHOW aTTECTAllMU, TO BECOMOCTb CPEIHETO PEUTHHIOBBIX
0aJTOB, MOMYYECHHBIX MPU MPOBEICHUN TEKYIIEero KOHTPOJIA YCIIEBAEMOCTH U TIOJYYCHHBIX HA
MPOMEXKYTOUHOH arrectaruu coctassier: 0,5 (50%) u 0,5 (50%).

HpI/I MMPOBCACHNUU TCKYHICT'O KOHTPOJIA YCIICBAEMOCTH IPCHIOAABATCIIb MOXKCT YUCCTb
JOITIOJITHUTCIIbHBIC 0aJIbl B KAaYeCTBE npeMHUAIbHBIX 6ann013, Ha4YUCJIIIEMbIX 06y‘-IaIOHIeMYC$IZ

- ONpCACIICHUA JOITIOJITHUTCIIbHBIX OaioB 10 Hay‘lHO-I/ICCJIC,[[OBaTCHBCKOﬁ
JCATCIIBHOCTH

Tloka3arTenn Banabl

[TyGnukanust ctaThM B JKypHasle, COOPHHUKE TPYyIOB poccuiickol, | Ot 5 no 10
pPErHOHAJIbHOM, BY30BCKOM KOH(bEpEeHIIUU

[TyOnukarus TE3WCOB CTaThMl B COOpPHUKE TPYyHOB poccuiickol, | Ot 5 mo 10
pPErHOHANIbHOM, BY30BCKOM KOH(EPEHIINH, ISTTOHUPOBAHIE CTAThU

Jloxianel Ha KOH(pEepeHIHUsIX: BHYTPUBY30BCKUX, MEXBY30BCKUX, | OT 5 10 10
BCEPOCCUNCKUX U MEXIYHAPOAHBIX

VYyactue B KOHKYypcax IPaHTOB: BHYTpuBY30Bckuii, | Ot 10 10 15
PETMOHAIIBHBIN, BCEPOCCUMCKUN U MEXIYHAPOIHBIN




VYyactue B konkypcax HUPC: BHyTpuBy30BCcKUH, peruoHanbHbli, | Ot 5 10 10
BCEPOCCUICKUI U MEKTyHAPOIHBII

VYyactue B M3rOTOBJIEHHMM JEMOHCTPALlMOHHBIX MaTepuaios, | Ot 5 mo 10
HaTJISIHBIX M Y4eO0HO-METOIUYECKUX MOCOOUH U T. 1.

[Tonyyenue MaTEeHTa, CBU/JIETEILCTBA Ha oxpany | Ot 10 no 15
MHTEJJICKTYaJIbHOM COOCTBEHHOCTH

VYyactue B BY30BCKOM, MEXBY30BCKOH, Bcepoccuiickoil | Ot 5 no 10
OJIMMITHAAAX

Buenpenne — pe3ynpraToB  MccienoBaHwii B y4eOHBIH, | OT 5 mo 10
MIPOU3BOJICTBEHHBIN MPOIECC

- OIPEICIICHHUS JOTIOJIHUTEIBHBIX 0AJJIOB MO OOIIECTBEHHON ACSITETLHOCTH

IToka3arenb bauisl

YyacTie B OpraHuM3allMOHHOM CTPYKType ¢akynbTeTa: crapocta | Ot 10 go 15
IpYMIIbL, Kypea, podopr cTy1eHTOB GaKyabTeTa U T. 1.

Opranuzanus pa3oBbIX OOIIECTBEHHBIX akiuil Ha ¢akynbTere, B | Ot 10 1o 15
YHUBEPCUTETE U T.JI.

VYyactue B KyJIbTYpPHO-MAacCOBBIX Meponpuatusax Ha daxynsrete, | Ot 10 10 15
B YHUBEPCUTETE U T.JI.

Yyactue B BY30BCKMX  CIIOPTHBHBIX, opraHusanuoHHo- | Ot 10 mo 15
BOCITUTATEIbHBIX MEPOTIPUATHSIX

VYuactue B FOPOJCKUX, 00JIaCTHBIX crioptuBHbIX, | OT 10 10 15
OpraHU3aIMOHHO-BOCITUTATEIbHBIX MEPOTIPUITHSIX

VYyactue B pOCCHUHCKHMX, MEXKIYHAPOAHBIX CHOPTUBHBIX, | OT 10 10 20
OpraHU3aI[MOHHO-BOCIUTATEIbHBIX MEPONPUSITHSIX

BecoMocTh cpenHero pedtuHroBoro 0amia W 0OajjioB, MOJYYEHHBIX HA Tepeciave,
coctaBisieT cootBercTBeHHO: 0,3 (30%) 1 0,7 (70%).

Ecnmu crymeHT mocrne mepecaadyd He TOMYYMIT TOJOKUTENbHOM OIIEHKH, TO OH B
YCTaHOBJICHHBIE BY30M CPOKH HET Ha KOMHUCCHOHHYIO Iepecady JUCIUATUTHHEL.

BecomocTs cpennero 0aina, MOMy4eHHOTO MPU KOMHCCHOHHOW cJjaue, COCTaBIIsIET,
cootrBerctBeHHO 0 (0%) m 1 (100%), a Oamibl, TOJydeHHBIE MPHU TMOBTOPHOM claaye —
AHHYJUPYIOTCA.

CTyAeHT, MPOIYCTUBIIHNA TEKYIIUHA KOHTPOJb M0 YBAXKHUTEILHOW NpudyuHe (00JIe3HBb
WIM WHBIE TPUYUHBI, MOATBEPKACHHBIE JIOKYMEHTAJIBHO), JOJDKEH €ro MPOWTH [0 CAayu
CJIEIYIOIIET0 MPOMEKYTOYHOTO KOHTPOJS MO AucuuIuiuHe. [[st 9Toro ¢ paspemieHus IeKaHa
dakynprera, AUPEKTOpPa HHCTUTYTa (QOPMUPYETCS WHAMBHIyaIbHAsS OaUTbHO-PEHTHHTOBAS
BEZIOMOCTb.

HToroBasi oleHKa IO pe3ysbTaTaM OCBOCHHS IWCUWIUIMHBI BBICTABIACTCS IO 5-
OaIbHOW IIKalle WU B 3a4eTHOM QopmaTe (B COOTBETCTBUU C (HOPMOM MPOMEKYTOUHOMH
aTTeCTAIM! N0 AUCIUIUINHE, YCTAHOBICHHON YYEOHBIM TIIAHOM).

HtoroBasi oOIleHKAa 3aHOCHUTCS B OSK3aMEHAIIMOHHYIO (3aU€THYI0) BEIOMOCTh U
3a4ETHYIO KHIDKKY CTYJICHTA.

HToroBelli TOCYNapCTBEHHBIM DK3aMEH MO CIEHUATbHOCTH oleHuBaercs mo 100 —
OaJUTbHOM TIIKaJIe.

[IpaBuna mepeBoaa oneHoKk u3 100-0aipbHON CHCTEMBI B MSATHOAIUIBHYIO CHCTEMY
npuBe/eHbI B Tabnuie 1.

dopma OTpuuarenbHas [MonoxurtenbHble
MPOMeKYTOYHOI OLlEHKA OLIEHKH
aTTecTalMu MO
AUCHHUILIHHE,
NpaKTHKe




3auer He 3auteno 3auteHo
(menee 50 6am10B) (6omee 50 6amI0B)
Kypcosas pabora HeynoBjieTBOpUTEIBHO Ynosiaersopu Xopoiuo OT1au4HO
3aueT ¢ OlCHKON (menee 50 6amIOB) TeJIbHO (70-84 Gamnos) (85-100
DK3aMeH (51-69 6amnoB) OaJITIOB)

7.2. OueHOYHbIe MATEPUAJBI /151 IPOBEAEHUs IPOMEKYTOYHOI aTTecTallNU
1. Cemectp — 5; popMa aTTecTanuu — 3a4eT.

2. HpI/IMepHLIi/i MNEPEICHb BONIPOCOB K 3K3aM€EHY, 3a49€Ty

KoHTpoJibHbIe BONPOCHI AJ15l IPOMEKYTOYHOT0 KOHTPOJISA

1. 3nakomcTBO M Ha4ano pabotsl ¢ Arduino Uno

2. 3HaKOMCTBO €O Cpefoi MPOrpaMMUPOBAHUS, CTPYKTYPOIl MPOrpaMMBbl, HCTIOJIb3yEeMbIE
THUIIBI TIEPEMEHHBIX M HAIICAHUE

3. mepBoii mporpaMmsl 1 Arduino.

4. TloxxmroyeHun KHOIOK K Arduino Uno

5. marematmdeckue GpyHkiuu Arduino: min(x, y), max(x, y), abs(x), constrain(x, a, b),

6. map(value, fromLow, fromHigh, toLow, toHigh), pow(base, exponent), sq(x), sqrt(x),
sin(rad), cos(rad), tan(rad).

7. Arduino BCTpOEHHBII KOHTPOJUIEP VIS ITOCIIEI0BATEIBHOM Iepe1aun JaHHBIX

8. 3HaKOMCTBO C ITPEPHIBAHUSIMU.

9. Coznanne 6ubmmoreku. Ethernet, Servo, Firmata library, pabora ¢ 6ubmamorexamu.

10. ckeru Fading,

11. AnanoroBslii BBOJ, OCIIAILIOrpad.

12. [Ipe30KepaMuvecKre U3IydaTesn (Mbe30u3TydaTesn

13. AHanoroBeli JaTYUK TEMIIEPATYPHI.

14. Arduino u smynsrop iButton.

15. Arduino u Temnepatyphsbiii 1-Wire natunk DS18S20.

16. Arduino u apaiiBep asurareneit L293D

17. Arduino u cepBoManInHKa.

18. LCD-gucmieit Ha 6aze HD44780 u Arduino.

3. Hepeqeﬂb KOMIIeTeHIINl " HHIUKATOPOB UX JTOCTHKCHHUS, OITUCAHUEC KPUTECPUEB

OIeHMBAHHUS KOMIIeTEeHIINil NnpeacTaBJIsAOTCHA B Taﬁmme

Kon YpOBHU OCBOEHUS KOMIIETEHIIUN

KOMIIETECHIINH, [IponBuHyTHII ba3zoBbrit IToporossii He ocBoensl
VHJIUKaTOPbI KOMITETEHIINHT
JNOCTUKEHUS «OTIUYHO» «XOpOULIO» «YZIOBIIETBOPUTEIIBHOY» | «HEYAOBIETBOPUTEIHHO
KOMITCTCHIIMHA «3a4YTEHO» «HE 3a4TEHO»
(UAK)

I1K-1. CnocobeH ocBanBaTh U UCIIOJIb30BATh TEOPETHUECKHUE 3HAHUS U IPAKTUUECKUE YMEHUS U

HaBbIKU B IPEeIMETHON 00acTH MPH pelIeHnH MpodecCHOoHaNbHBIX 3aa4

Kpumepuii 1 Kpumepuii 1 Kpumepuii 1 Kpumepuii 1
MK 1.1 Ob6mamaer 3naer matepuan B | Jlomyckaetr HetouHocT | He 3HaeT 3HaUMTEIILHOM
[IK-1.1. 3HaeT TBEPIIBIM U 3aIJIaHUPOBAHHOM | B (hOpMYIHPOBKAX. YacTu MaTepraa.
TIOJTHBIM 3HaHUEM | o0BéMe. 3HaeT TosbKo OCHOBHOW | OTBEYaeT Ha BOIPOC




CTPYKTYPY, Marepuaia, Ortser Marepual gyacti4yHO. He oTBedaeT Ha
COCTAB U BJIaJIeeT JIOCTATOYHO MOCTaBJICHHBIE BOIPOCEHL.
HNIAKTHYECKHE JONOMHUTENBHOA | MOJHEIH, HO He
nH(pOPMALHIEH. OTpa)kaeT
CHHEHLIET . JlaeT noIHeIi, HEKOTOPBIE
HPCIMCTHOH pasBepHYThII ACTIEKTBL.
obOnactu OTBeT
(mpenogaBaeMoro
npeaMeTa).
Kpumepuii 2 Kpumepuii 2 Kpumepuii 2 Kpumepuui 2
PackpsiBaer PackpsiBaer ®parMeHTapHO He 3naer ctpykrypy u
CTPYKTYpY U CTPYKTYpY U OTIMCBIBAET CTPYKTYPY | COIEpKaHUE H3Y4aeMbIX
coCTaB COCTaB Y COCTaB U3yYaeMBIX | pa3ielioB HHPOPMATHKH.
M3y9aeMBIX HEKOTOPBIX pazmenoB He cripaBnstercs ¢
pas3zmesnos N3y4aeMbIX WHPOPMATHUKH. peueHneM
WHPOPMATHUKH, paszienoB Honyckaet MPEIOKEHHBIX
JEMOHCTPHUPYET WH(POPMATHKH. MHO>KECTBEHHBIE MpeIMETHBIX 3a/1a4
chopmupoBanssie | [lpu pemeHnn OmKMOKY NPH pEeIICHUN
CHCTEMHBIC MpeIMETHBIX NpeMETHBIX 3a7a4
3HAHUWSA. Y CIIENTHO | 33724 JOITyCKaeT
CIPaBIISIETCS C eIMHIYHBIC
pelIeHuEM BCexX OIIMOKHU
MTOCTaBIICHHBIX
MaTeMaTHYECKUX
3aja4
Kpumepuii 3 Kpumepuii 3 Kpumepuii 3 Kpumepuii 3
OO6manmaer 3Haer ocHOBHBIe | OOmamaer 6a30BBHIMHI Hecnocoben
(haKTHYECKUMU 1 TIOHSTHUS 1 O0IIMMY 3HAHUSIMHA U CaMOCTOSITENTEHO
TEOPETUUECKUMHU KJTFOUYeBbIe (DAKTHI | OCHOBHBIMH YMEHUSIMH, | TIPOJIEMOHCTPHPOBATH
3HAHUSIMU B B IIpejIienax TpeOyeMbIMH ISt HaJIMIHe 3HAHUH TTpU
npesienax n3ydaeMon BBITIOJIHEHHS MPOCTBIX | PEIICHHUH 3aJIaHHH,
M3yvyaeMon obmnacTw. 3aa4 KOTOpbIE ObLTH
o0J1acTy ¢ Oo0magaer MIPEICTABICHBI
MOHUMaHHEM JIAANA30HOM TMperiofiaBaTesieM BMECTe C
TpaHuIL MPaKTHYECKUX 00pasIoM HX pelICHUS.
TIPUMEHUMOCTH. YMEHHH,
OoOmamaer TpeOyeMBbIX ISt
JIMAIa30HOM pelLIeHust
MPaKTUYECKUX OTIpeIENIeHHBIX
YMEHHH, mpo0JieM B
TpeOyeMbIX ISt npeenax
pelueHus n3y4aeMoun
ONPEIEIICHHBIX obmacTw.
npobieM B
HECTaHJApTHOU
CHUTYalUH.
NAK 1.2. Kpumepuii 1 Kpumepuii 1 Kpumepuii 1 Kpumepuii 1
TIK-1.2. Ymeer Ob6mamaer 3naer matepuan B | Jlomyckaetr HetouHOoCTH | He 3HaeT 3HauMTeIILHOM
OCYILIECTBIISATH TBEPABIM U 3aIJIaHAPOBAaHHOM | B (JOPMYIIMPOBKAX. YacTH MaTepHaa.
0100p y4eOHOro MOJIHBIM 3HaHUEM | OOBEME. 3HaeT ToIbKO OCHOBHOH | OTBeuaeT Ha BOIpOC
COJlepIKaHHUs ISt Marepuaa, Ortser Marepual yactiyHO. He oTBedaer Ha
€ro peajiv3aly B | Biajeer JIOCTaTOYHO MOCTABJICHHBIE BOIIPOCHL.
Pa3INYHBIX JOTIONIHUTENBHON | TOJIHBIN, HO HE
(dopmax oOyueHust | MH(pOPMAIIUEH. OTpakaeT
B COOTBETCTBUU C Jaet nosHbIi, HEKOTOpBbIE




TpeOOBaHMAMHI Pa3BEpHYTHIH ACTIEKTHL.
DI'oC O0. OTBET
Kpumepuii 2 Kpumepuii 2 Kpumepuii 2 Kpumepuii 2
CamocrositensHo | [IpaBusibHO CnocobeH periaTh He moxeT ycTaHOBHTD
aHATIM3UPYET TIPUMEHSIET 3a/1a4H 110 33JaHHOMY CBSI3b TEOPUH C MTPAKTUKOM.
TEOPETHUYECKUI TEOPETHYECKYIO AITOPUTMY. He moxer
Marepuai, ymeer | 06azy mpu UcnbiTeiBaET MpOaHAIU3HUPOBATH
TPUMEHSITD BBITIOJTHEHUN 3aTpyIHEHHS TIPU TEOPETUUECKUI MaTepual
TEOPETHIECKYIO HPaKTHYECKUX aHamse 1 00OCHOBATh €T0
0azy mpu 3aaHUH. TEOPETHIECKOTO UCTIOJIB30BaHUE HA
BBITIOJTHEHUH Marepuaia 1 ero MPaKTHKE.
MPaKTHYECKUX MPUMEHEHUHU Ha
3aJIaHUH, MPaKTHKE.
npesyaract
COOCTBEHHBII
METOJI PEIICHHSI.
o Kpurepmii 3
Kpurepmii 3 purep
Cnocoben
Ymeer oTOHpaTh
oTOuparh N
Marepuai B Kpwurepwmii 3
Mareprai B
3aBUCHMOCTH OT UcnbiTeiBaET
3aBUCHMOCTH OT
YPOBHS OB 3aTpyJHEHUS B OTOOpE
CIJIO>)KHOCTHU U yp MaTepuana, CBsI3aHHbIE
CIIOYKHOCTH, HO . He ymeer cootHOCHTB
JIOTHKH C JIOTUKOH M3JI0KEHUS U
JIOITyCKaeT coliepyKaHme U3ydaeMbIX
W3JI0XKEHUST; yMEeT C IPUMEHEHNUEM
HETOYHOCTH B JIICHIUTITNH C
TPUMEHSATh y4eOHOro MaTepuaa B
. B [IPUMEHEHUN coiepykaHieM [IKOJIBHOTO
y4eOHBIH Pa3IMUHBIX popMax
y4eOHOTO Kypca uH}popMaTrKu
Marepuan B 00yueHust B
Marepuaia B
Pa3ITHYHBIX AATHUHLX COOTBETCTBHH C
(dopmax oOyueHus 3}0 - TpeboBanmsiMu OI'OC
B COOTBETCTBHH C p i 00
B COOTBETCTBHU C
TpeOOBaHUSIMU o ——
droc 00
DIroc 00O

1.

8. YHEBHO-METO/IMYECKOE 1 THOOPMAIIMOHHOE

OBECIIEYEHME JUCIUIIJIMHBI MO4Y JIs1)

8.1. IlepevyeHb OCHOBHOM y4eOHOM JTUTEPATYPbI

Texnonoru,

2005. -

Adonun, B.JI. UnTennexkryanbHble poOOTOTEXHUYECKUE CUCTEMBI :
[DnexTponnsiit pecypc] / B.JI. Adonun, B.A. Makymikus. - M. : UaTtepHeT-YHUBEpCUTET
NudopmaninoHHbIX
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http://biblioclub.ru/index.php?page=book&id=232978).

2.

c.( URL:

Jxenxep, B.O. Beenenue B nporpammupoBanne LEGO-po6oToB Ha si3pike NXT-G

[Dnextponnslii pecype] / B.O. [xemxep, JI.B. [lenucosa. - 2-e u3n., ucmp. - M.
Hanmonanenenii OTKpBITEI Y HUBEPCUTET

«MHTYUT», 2016. - 104 c. :. - URL: http://biblioclub.ru/index.php?page=book&id=428987

3.

Komocos, JI. I'. I1epssiii mar B po6oToTexHuky [TekcT] : pabodas TeTp. st 5-6 k. /

J. T'. KomocoB. - Mocksa : BUHOM. Jlabopatopus 3uanuii, 2012. - 87 c.

I.

OCHOBAHHBIC Ha 3HaAHUAX

8.2. IlepevyeHb NOMOTHUTENbHOM Y4eOHOM JIUTEPATYPbI

Bonorosa, JI.C. CucteMbl MCKYCCTBEHHOTO HMHTEIJIEKTa: MOJAEIM M TEXHOJIOTHH,
: yueObHuk[Dnextponnsiii pecype] / JI.C. Bonorosa .

KypcC JIEKIUH

- M.


http://biblioclub.ru/index.php?page=book&id=232978)
http://biblioclub.ru/index.php?page=book&id=428987

duHaHCHI " CTaTUCTHKA, 2012. - 664 C. (URL:
http://biblioclub.ru/index.php?page=book&id=445682).

2. I'opauesckux, B. M. OcnoBsl nporpammupoBanus Arduino UNO [Tekcr] : yue0.
nocobue / B. M. IN'opauesckux. - agpunck : IIT'TIY, 2017. - 99 c.

3. Kynpsisues, A. B. IIporpammupoBanue NXT nero po6oros Ha si3eike NXC [Teker] :
y4e0.-MeTo. mocooue s ctyneHtoB By3oB / A. B. Kyapssues. - lagpunck : IIT'TIN,
2013.-87c.

8.3. Ilepeuens UHTEpPHET-PECYPCOB, HEOOXOAUMMBIX /IJIsl OCBOCHMSI

AUCHHUIUIAHBI (MOIYJIs1)
1.9BC «Koncynbrant crynenray (http://www.studentlibrary.ru). OcHOBHBIM pa3paboTuYuKOM
npoekTa sipisercs uzaarenbckas rpymnmna «I' 90TAP-Meaua»
2.9BC «Pyxont» (http://www.rucont.ru). OAO «lleHTpanbHBIN KOIJIEKTOP OMOIHOTEK
«BUBKOM» npoekt KonTtekctym)
3. OBC «Jlaapy» (http://e.lanbook.com).
4.Caiit ProRobot.ru [DnexTponHslii pecypc]. — Pexxum nocryna:
http://www.prorobot.ru
5.Caiit Lego [OnexktponHsiii pecypc]. — Pexxum goctymna: http:/www.lego.com/ru-ru

8.4. Ilepevyenb NHPOPMAITMOHHBIX TEXHOJIOTHIA M MPOTrPAMMHOI0 o0ecne4YeHust

Jns  ocymecTtBiaeHus 0O0pa30BaTeNbHOrO Ipolecca IO JUCLUIUIMHE HEoO0XO0AMMO
UCIIOJIb30BAHUE CIIETYIOILErO JIMLIEH3UOHHOIO U CBOOOJHO PacIpOCTPaHIEMOr0 MPOrpaMMHOIO
o0ecreyeHus, B TOM YUCJIe OTEYECTBEHHOTO IPOU3BOICTBA:

1.0¢wucHsbIit naket npunoxxeHui «Apache OpenOffice»

2. lIpunoxxenne, O3BOJISIOIIEE POCMATPUBATE W BOCITPOU3BOANTh MeauakoHTeHT PDF-¢aiinoB «Adobe
Acrobat Reader DC»

3. [IporpaMmsbl, IeMOHCTpALIMH BUJIEO MaTepualios (mpourpeiBatelns) « WindowsMediaPlayer.

4. IIporpamMma npocMoTpa UHTepHeT KoHTeHTa (Opaysep) « Google Chrome »

5. Oduchbie makets! npunokennii «LibreOfficen, «Microsoft Office»

6. [Tporpamma ¢aitnoBelil apxuBaTop «7-zip»

7. AByxnanenbHbli ¢aitnoselii MeHemkep «FreeCommander»

[Ipu npoBeneHnn oOydeHus: UCHOIB3YIOTCS ClEAYIONNe HHPOPMAIIMOHHBIE CUCTEMBI U
IIPOTrpaMMBI:

1. DJnekTpoHHass OWOMMOTEKa Kypca, KOHCIEKTBI  JIGKIMH, IPOrpaMMHOE
obecrieucHre, 3aJaHus IS JTAOOPATOPHBIX M MPAKTHYECKMX 3aHATHH W CaMOCTOSTEIbHOMN
paboThl, BapUAHTHl TECTOBBIX 3aJaHUil JJIS TPOBEPKUM TEKYIIUX M OCTATOYHBIX 3HAHHM
CTYACHTOB, BapHWaHTHI 3a,Z[aHI/H71 A1 TCKyLIECTO MW MPOMEKYTOUYHOI'O KOHTPOJIA 3HAHUHU
00y4Jarmuxcs

2. KomneiotepHoe 1 MyIbTUMEIMHHOE 000PYJ0BaHUE.

3. Cucrema kommnbroTepHoro tectupoBanus (MyTestX).

4. HUC “PediTUHr CTyA€HTOB” — y4deT Yy4eOHOH JesTeNbHOCTH CTYIEHTOB C
UCIIOJIb30BaHUEM OaJUTbHO-PEHTUHIOBOTO METO/Ia OIICHUBAHUSI.

5. [Ipu mnpoBeneHun o0Oy4YeHHS 1O AUCHUIUIMHE WCIONb3YIOTCS AaKTUBHBIE W

WHTEPAaKTUBHBIE ()OPMBI O0yUEHUS, BKITIOYAs: JICKIINH-BU3yalTU3alliH, JICKIINH-OECe/Ibl, ISKIIUU C
paz00pOM KOHKPETHBIX CHTYaIIH.
Jlekiuu-BU3yaln3aluy UCTIOIB3YIOTCS Ha dTare BBEJASHUS CTYACHTOB B HOBYIO TeMy. OHU

OCHOBAHBI HAa UCIIOJIB30BAHUH B KAQUYCCTBC HAIJIAAHOTO MaTCpHralia MyanHM@HHﬁHOﬁ


http://biblioclub.ru/index.php?page=book&id=445682)
http://www.rucont.ru/
http://e.lanbook.com/
http://www.prorobot.ru/
http://www.lego.com/ru-ru

Mpe3eHTaluU, CoJieprKallei Takue GOpMbI HarISIAHOCTH, KaK CXEMbI, PUCYHKH, JHarpaMMbl U
T.1. [Tocie ocBoeHus cTyZeHTaM 0a30BBIX 3HAHUH 110 H3y4aeMOil TeMe MPOBOASITCS JICKIIUN
Oecenpl, KOTIa CTyIGHTaM aJpeCcyOTCsl BOIIPOCHI AJIsl 0OCYKIEHHs B Havaje JCKIHH U 110 ee
xony. Jlyig nosicHeHUsl MaTepralla U3y4aeMoi TeMbl Ha IPAKTUYECKOM IIPUMEPE UCIIONIb3YHOTCS
JEKIMH ¢ pa300pOM KOHKPETHBIX CUTYAIHA.

9. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMUILIAHBI

Jns ocymecTBieHUs: 00pa3oBaTENIbHOIO Mpoliecca MO JUCHUIUIMHE HEoOXOAMMa CleAyroIas
MaTepHaIbHO-TEXHHUECKas 0a3a:

- OubnumoTreunblit o (yueOHas, yueOHO-METOIUUECKasl, CIIPaBOYHAS JIMTEPATYPA);

- KOMIIBIOTEPU3UPOBAHHbIE paboune MecTa it 00ydaeMbIX ¢ IOCTYIOM B ceTh MHTepHeT;

- ayIUTOPUHU, 000PYAOBAHHBIEC TPOSKIIMOHHONW TEXHUKOH.

JUis mpoBeAeHUs JIEKIIMOHHBIX 3aHATHH HCHOJb3yeTcs JIeKUMOHHBIM 3a1 UMOuMTO,
000pyI0BaHHBII MPOEKTOPOM U MHTEPAKTUBHOM TOCKOM (ay. No44).

Jns mpoBeneHus: 7TaOOPAaTOPHBIX 3aHATHH HCHOJB3YIOTCS KOMITBIOTEPHBIE  KIIACC
kadenpsl MHGOPMATUKM U BBHIYHCIUTENBbHON TexHuku (ayn. Ne 43, 47)), obopynoBaHHbBIE
COBPEMEHHBIMHA TIEPCOHAIBHBIMH ~ KOMITBIOTEPAMHA C  COOTBETCTBYIOIIMM  IPOTPAMMHBIM
obecrieueHueM:

- aya. Ne 43 - KOMIbIOTEPHBIH 3aI1:
I[19BM B cbope: CPUAMD Athlon (tm)4840 Quad Core Processor-3,10 GHz/DDR 4
Gb/HDD 500 Gb. Monurtop: MY 19HJIJICQ959494B — 12 mT;

Bce mepcoHanbHble KOMIBIOTEPHI TOIKIIOYEHBI K CETH YHUBEPCUTETA U UMEIOT BBIXOJ B

riobanbHyto ceth MHTEpHET.

10. METOJIMYECKUE YKA3ZAHUS 1JIS1 OBYUAIOLIUXCS MO
OCBOEHMUIO JTUCHUIIUHBI

[Tpuctynas Kk U3y4eHUIO NUCIMIUIUHBI, 00YYaIOIUMCS 11eJ1eCO00pa3HO 03HAKOMUTHCS C €€
paboueld mporpamMmoi, y4deOHOW, HAy4YHOW M METOJUYECKOW JIUTepaTypoi, HUMEIONICICS B
OuOIMOTEKEe YHUBEPCUTETA, a TAKXKE C MpeJIaraéMbIM MEPEYHEM 3aJaHuH.

Pexomenoayuu no noozomogke K ayOumopHovim 3aHAMUAM

Jlekyuonnvle 3anamus

VYMeHHne CcocpedoTOYeHHO CIyliaTh JIEKUIWH, AKTUBHO BOCHPUHUMATh W3JIaraeMble
CBEJICHHS — 3TO Ba)KHEWILEE YCIOBHE OCBOCHHUS AAHHOW IuUcUMIUIMHBL. Kaxknas W3 jexuui
CONPOBOXKAAECTCS KOMIIBIOTEPHOU Mpe3eHTanueit. KpoMme Toro, B KOHIlE KaXA0W JEKIUH C LIEJIbI0
CO3JIaHUs YCIIOBUM JUISI OCMBICIICHUS COJACPIKAHUS JICKIIMOHHOTO MaTepuajia O0yJaroIIuMCs
MpeayiaraeTcsi OTBETUTh HA BOMPOC JUIsl pas3MblluieHus. KpaTkwe 3amucw JIeKIud, WX
KOHCIIEKTUPOBAHUE TIOMOTAeT YCBOWTH MaTepuas. [loaToMy B XOje JEKIHMOHHBIX 3aHATHN
HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHE y4eOHOTro maTepuayia, oOpalias BHUMaHHE Ha CaMoe
BaXHOE M CYIIECTBEHHOE B HeM. VIMeeT CMBICI OCTaBUTh B pabOYMX KOHCIIEKTaX MO, Ha
KOTOPBIX JIeTIaTh MIOMETKH, 3aMe4aHus, JonoiHeHus. Llenecoobpasno pa3padborate COOCTBEHHYIO
"Mapkorpaguio" (3HauKH, CHMBOJIbI), COKpAILIEHHs CIIOB.

Ilpakmuueckue 3anamus

B Xoxe mOArOTOBKM K TMPAKTUYECKUM 3aHATUSAM HEOOXOJUMO H3yYUTh OCHOBHYIO
JTUTEPATYPy, O3HAKOMHUTHCA C JIOMOJHHUTEIBHONW JUTEPaTypoi, HOBBIMH MYyOJIUKAIUSIMH B
MEePUOINYECKUX M3JaHUAK: JKypHajgax, raserax W T.J. llpg 3TOM BaXHO YYUTHIBATh
pPEeKOMEHIalluu TpernojaBaTelis U TpeOoBaHUs y4eOHOI mporpaMMbl. BaxkHO Takke onmupartbcs



Ha KOHCIIEKTHI JIEKIMHA. B Xozme 3aHATHSA BaXHO BHMMATEIBHO CIIYIIATh BBICTYIUICHHS CBOMX
OJTHOKYPCHUKOB. Ilpm HEOOXOOUMOCTH 3a/JaBaTh MM YTOYHSIOIIUME BOIPOCHl, aKTHBHO
y4acTBOBaTh B OOCYXACHHM HM3Y4aeMBIX BONPOCOB. B XxoJe CBOEro BBICTYIUICHHUS
1enecoo0pa3Ho UCIONIb30BaTh KaK TEXHHUECKUE CPEICTBA OOYUEHUs, TaK U TPAAULUOHHBIE, TO
€CTb JIOCKY U MeJI (TIpH HEOOXOAMMOCTH).

Opeanuzayusa 6HeayOumMopHoU 0esaAmeabHOCHU 00y4aruuxcs

BHeaynuropHas nesTenbHOCTh O0ydYarolerocs Mo AAHHOW IUCHMIUIMHE Mpearosaraer
CaMOCTOSITENIbHBIA MOMCK MH(POPMaLUU, HEOOXOIUMOMN, BO-IIEPBbIX, /Ul BBIIOJIHEHUS 3aJaHUN
CaMOCTOSTENIbHOW paboThl (MHBapUAaHTHOM M BapuaTUBHOM yacTeil) U, BO-BTOPBIX, IOJATOTOBKY K
TEKyLIEd M INPOMEXKYTOYHOM aTTeCTAalUU. YCIEIIHAas OpraHu3alus BPEMEHU II0 YCBOCHMIO
JAHHOM JUCHMIUIMHBI BO MHOTOM 33aBHCHUT OT HalIM4yUsl y OOYYaroIlerocss yMeHHS
CaMOOPTaHU30BaTh ceOs U CBOE BpeMs JIJIs BHIIOJTHEHHUS PEATIOKEHHBIX JOMAITHUX 3aaHu.

Iloozomoeka Kk 3auemy (IK3ameny)

B mporuecce moaroToBku K 3adeTy 0oOydaroieMycst peKOMEHIYeTCsl TaKk OpraHM30BaTh
cBOI0 yueOy, uToObl Bce BHAbI PadOT M 3a/JaHHi, MperyCMOTpeHHbIE padoyeil mporpamMMoi,
ObUIN BBINOJIHEHB! B CPOK. OCHOBHOE B IOATOTOBKE K 3a4€TY - 3TO [IOBTOPEHUE BCEr0 MaTepuaa
yueOHOIl nucuumiIMHbl. B 1HM NOArOTOBKM K 3aueTy HEoO0XoauMo u30eratb 4pe3MepHoOn
Heperpy3ku yMCTBEHHOM paboToi, uepeays TpyA U oTAbIX. IIpu moaroToBke k crpaye 3adera
cTapaiiTech Becb 00BEM pabOThl paclpeiesiTh PaBHOMEPHO IO JHSAM, OTBEACHHBIM JUIS
NOJArOTOBKUA K 3a4€Ty, KOHTPOJIMPOBATh KaXAbld JE€Hb BBINOJIHEHUs padoTel. Jlyumie, eciau
MOYKHO TIEPEBBINIOIHUTH IJIaH. Toraa Bceraa OyaeT pe3epB BpeMeHH. [Ipu moaroToBke K 3a4eTy
1esecoo0pa3Ho MOBTOPATh MPONACHHBI MaTepual B CTPOIOM COOTBETCTBUUM C Yy4eOHOH
IpOTrpaMMOi, IPUMEPHBIM TEpeuHEM Y4eOHBIX BOINPOCOB, 3aJaHUN, KOTOPBIE BBIHOCATCS Ha
3a4eT U COAEPKAIMXCS B TAaHHOU ITPOrpaMMe.

11. CIIEHQUAJIBHBIE YCJIOBUA 1JIs1 MTHBAJINIOB U JIMII C
OI'PAHUYEHHBIMH BO3ZMOKHOCTSAMMU 3/ 10POBbS

[lon cnenuanbHBIMU YCIOBUSAMH JJSl TONy4YeHHs OOpa3oBaHHs OOydYalOIMIUXCS C
OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsSI TMTOHUMAIOTCSI yCJIOBUSI OOy4YEeHUs, BOCIIUTAHUS W
pa3BUTHS TaKUX CTYJIEHTOB, BKJIIOYAlOIIMEe B ce0s MHCIONB30BAaHHE TMPU HEOOXOAUMOCTH
aJanTUPOBAHHBIX 00pA30BATENBHBIX MPOTPaMM M METOJO0B OOy4YeHHST W BOCIHUTAHUA,
CHEIHUAlIbHBIX YYeOHUKOB, YYEOHBIX MOCOOMH W JAMIAKTUYECKUX MAaTepHalloB, CHEIMAIbHBIX
TEXHUYECKUX CPEACTB OOy4YeHHUs KOJUIEKTMBHOTO W WMHIUBHUAYaJbHOTO IOJH30BaHUS,
MPEIOCTaBIEHUE YCIYT acCUCTeHTa (TIOMOIIHMKA), OKa3bIBAIOIIET0 HEOOXOJUMYIO MOMOIIIb,
MIPOBEICHHUE TPYIIIOBBIX U MHIUBUIYaJIbHBIX KOPPEKIIMOHHBIX 3aHATHN, 00€CTICUeHNE TOCTyTa B
3laHus By3a W Jpyrue YCJoBHs, 0€3 KOTOPBIX HEBO3MOXKHO WU 3aTPyJAHEHO OCBOCHHE
00pa3oBaTeNbHBIX MPOTPaMM 00YUYAIOIIHUXCS ¢ OTPAHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI.

OOyyenne B paMkKax Y4eOHON JUCHMIUTUHBI OOYYAlOMIMXCS C OTrPAaHUYCHHBIMHU
BO3MOKHOCTSIMUA 3/IOPOBbSI OCYIIIECTBIIIETCS C YYE€TOM OCOOCHHOCTEH TCUXO(PU3NIECKOTO
pa3BUTHS, MHAUBHIyAIbHBIX BO3MOKHOCTEH U COCTOSTHUS 3[IOPOBBS TAKUX 00YUAFOIIHUXCS.

OOyueHue 1Mo y4yeOHOW MUCHIMIUIMHE OOYYaIOIIUXCS C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3I0pOBbSI MOKET OBITh OPraHM30BaHO KaK COBMECTHO C APYTMMH OOyYaIOIIMMHUCS, TaK U B
OT/IENIbHBIX TPYIIaXx.

B nensx noctynmHocTé 00y4YeHUS MO AUCHUIIINHE 00€CTIeYnBACTCS:

1) 11t AT ¢ OTpaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0OPOBbSI TI0 3PEHHUIO:

- HaTU4Ke ajJbTePHATUBHOW BepCUU O(UIIMATHHOTO caiiTa HHCTUTYTA B ceTH «HTepHEeT»
IS CIIA0OBUISIINX;



- BECh HEOOXOJUMBIHN JUI U3y4eHHs] MaTepuall, COrJIacHO y4eOHOMY IulaHy (B TOM 4HCIIE,
Ui 00y4aromMXCsl 10 WHAMBHIYaJIbHBIM Y4YEOHBIM IIaHAM) MPEAOCTABISCTCS B AIIEKTPOHOM
BUJIC HA JIUCKE.

- UHIMBUYaJbHOE paBHOMEpHOE ocBellleHue He MeHee 300 mrokc;

- IPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOILEI0 00Yy4aroEeMyCsl HEOOXOJUMYIO IOMOILb;

- obecnieueHre BO3MOKHOCTH BBIITyCKa aJbTEPHATUBHBIX (POPMATOB MEYATHBIX MaTEPHAJIOB
(xpymHBIA TIPUQT WK ayarnodaiiiml);

- obecneueHue nocTyna OOYyYaroIIErocs, SBISIOLUIETOCS CIENBIM U HCIOJB3YIOLIETO
co0aKy-IIpOBOJIHUKA, K 3laHUI0 MHCTUTYTA.

2) Anst I ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbS IO CIIYXY:

- HaJIM4ue MUKPO(OHOB U 3BYKOYCHJIMBAIOIIEH annapaTypbl KOJUIEKTUBHOIO 110JIb30BaHMS
(ayTMOKOJIOHKH ),

3) i aMLL ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3[10POBbsl, UMEIOIIUX HApYyLIEHUs OMOPHO-
JIBUTATEIILHOTO — ammapara, MaTepHajJbHO-TEXHHYECKUE YCIOBHSA JIOJDKHBI 00eCreyuBaTh
BO3MOXHOCTb O€CIPENATCTBEHHOTO JOCTyIa 00yyarouxcsi B yueOHbIe TOMEIIECHNUS, CTOJIOBBIE,
TyaJeTHbIe H JpYrHe TIIOMEIICHHs OpTaHu3aliH, a TakKe NpeObIBaHUs B yKa3aHHBIX
IOMEIICHUAX (HaJIM4Yue NaHIyCcOB, NMOPYYHEW, pacIIMpPEHHBIX ABEPHBIX IPOEMOB U JIPYIHX
IPUCTIOCOOICHHI).

Ilepen Hayasiom 00y4eHUs: MOTYT ITPOBOAUTHCSI KOHCYJIbTATUBHBIE 3aHATHUS, TIO3BOJISIIOILME
CTYACHTaM C OTPaHUYCHHBIMU BO3MOXHOCTSIMU aIallTHPOBATHCS K y4eOHOMY IpoIeccy.

B mponecce BeneHus yueOHOM IUCHMIUIMHBI MPO(ecCOPCKO-NPenoaaBaTeIbCKoMy
COCTaBy PEKOMEHIYETCS HCIIOJIb30BaHHE COIMAIbHO-aKTUBHBIX M PEQIIEKCUBHBIX METO/I0B
00y4yeHMsI, TEXHOJOTWH COLMOKYJIbTYPHOH peaOMIUTALMU C LENb0 OKa3aHUS IOMOILHU
00yJaromuMcsi ¢ OTPaHUYEHHBIMUA BO3MOKHOCTSIMU 37I0POBbSI B YCTAHOBJIICHUH TTOJIHOLIEHHBIX
MEXJIMYHOCTHBIX ~OTHOLICHMH C JAPYrUMH  OOydYaroIluXcs, CO3AaHUM KOM(pOPTHOIO
IICUXOJIOTMYECKOr0 KJIuMaTa B yueOHOM rpymnme.

Oco6eHHOCTH MPOBEACHUS TEKYLIeH U MPOMEKYTOUHOM aTTECTAllMU MO JUCLHUIUIMHE JJIS
00yJaromuxcss ¢ OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBbSI YCTAHABIHMBAIOTCS C y4ETOM
UH/IMBUYAIbHBIX ICUX0(HU3UUECKHX 0COOEHHOCTEH (YCTHO, MUCBMEHHO Ha Oymare, MMCbMEHHO
Ha KoMIIbloTepe, B (opme TecTupoBaHusi U Apyroe). [Ipu HEoOXOoAMMOCTH NpenoCTaBIIsETCS
JIOTIOJTHUTEILHOE BpeMs JIIsl TOATOTOBKHM OTBETA Ha 3a4eTe WM HK3aMeHe.

ABTOp(BI) pado4eil NPOrpaMMsbl AUCUHUILIMHBI (MOLYJI5):

Jloyeum, xk.n.n. Icemog @.D.



AHHOTALIUSI PABOYEN TPOT'PAMMBI JUCIHUITIJIMHBI
MOAYJIA):
OcHoBBI ynipaBjieHHsI POOOTOTEXHUYECKHUX YCTPOICTB HA

miargopme Arduino
1. Ileab ocBOEHMS AUCHMILIUHBI (MOAYJIs): popMUpOBaHHE y CTYICHTOB 3HAHHUI U
YMEHHH 10 KOHCTPYHUPOBAHUIO U IPOrPaMMUPOBAHUIO POOOTOB.
2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NMPOrpaMMbl
HucuunimHa «OcHOBBI ynpaBJjieHUsI POOOTOTEXHHYECKHUX YCTPOMCTB Ha 1uiatdgopme

Arduino» OTHOCHTCS K 0053aTe€IbHOM YacTH 0Opa3oBaTElIbHOW MPOTrpaMMbI OakajiaBpuara
no Hanpasienuto 44.03.05 Ilenarornueckoe odpasoBaHHeE.
3. TpeOoBaHus K pe3yJbTaTaM OCBOEHHS IMCUMILIUHBI(MOXYJINA):

IIK-1- CnocoGeH ocBauBaTh M UCIOJIb30BaTh TEOPETUUCCKUE 3HAHUS U TIPAKTHICCKUE
YMEHHMS U HaBBIKU B IPEIMETHON 00JaCTH NP pELIEHUH TPO(ECCHOHAIBHBIX 3314
4. O0mas TPya0eMKOCTh IMCUMILUIMHBI (MOAYJIfI) COCTaBJseT 3 3a4eTHbIe eJIMHHIbI

(108 yacoB).
5. Cemectp: 3
6. OcHoBHBIE pa3ie/bl IMCUUILIHHBI (MOTYJIfA):

Tema 1. [IporpammupoBanue Arduino, BBenenne. CTpyKTypa mporpaMMbl, KOHCTAHTHI.
[{udpoBoii BBO/BBIBOJ. AHAIOTOBBINM BBOJI/BBIBO/I.

Tema 2. JlononautensHbie GyHKINK BBOAA/BBIBOAA. PaboTa co BpemMeHeM. MaremaTHdecKkue
¢byukuuu. [IceBnocnydaiinele uncna

Tema 3. [TocnenoBarenbhas nepenava ganusix. [IpepeiBanus. EEPROM. Blink 6e3 delay.
Tewma 4. Co3nanue 6ubauorexu. Ethernet, Servo, Firmata library, pabora ¢ 6ubmnorexamu.
Tema 5. LludpoBoii BBOI, KHOIIKA. AHAIOTOBBIN BeIBOA, Fading. AHanIOrOBBIi BBOJ,
HOTEHIIMOMETp U

ocrmutorpad

Tema 6. I'enepanus 3Byka, nbe3onsnyyarensb. Poropesuctop. CeHcop Ha ceetoaunoae. OOmeHne
¢ Arduino -

nporpammupoBanue padotsl ¢ COM-noprom. ITogkmrouaem k Arduino meruky PS/2

Tema 7. Ananorosslii jatuuk tremneparypbl, LM335. [Iporokon 1-Wire u iButton. Arduino u
smyssTop iButton.

Arduino u TemnepatypHsbiii 1-Wire natunk DS18S20.

Tema 8. Arduino u npaiiBep nsurareneit L293D (Ilpocroit Motop-mminn). Arduino u
CepBOMAIITMHKA.

LCD-nucmeii Ha 6aze HD44780 u Arduino.

7. DopMbI TEKYLIEIr0 KOHTPOJIA YCIIEBAEMOCTH U MPOMEKYTOYHOM ATTECTALMM: 3a4eT

ABTOp: Dcemos @.3., doyenm xkagheopvl ungpopmamuxu u BT



