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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN MPOT'PAMMBbI YUEBHON JUCHUATLIUHbBI
OI1.B.13 OCHOBBI NPOrPaAMMHUPOBAHHUS ABTOHOMHBIX POOOTEXHHYECKUX CHCTEM

1.1 O6nacTh NpuMeHeHNs IPUMEPHOH pado4eil MporpaMMsl

[IporpaMma JUCHMIUIMHBI SBISETCS YacThIO NPOTPAMMBI TOATOTOBKM — CIIEHUAINCTOB
cpendero 3BeHa B cootBercTBUM ¢ OI'OC CIIO ans cneumansHocTH: 25.02.08 Oxcmtyaranus
OeCIMIOTHBIX aBHAIIMOHHBIX CHCTEM.

1.2 MecTo TMCUMIIMHBI B CTPYKTYpPe OCHOBHOI mpodeccHoHaIbHOIl 00pa3oBaTeIbHOM
NPOrpaMMBblI:

VYyeOHas AUCUUIIIIMHA BXOAUT B BXOJUT B PO(ECCHOHATIBHBINA YIEOHBIH UK.

1.3. llesb 1 mu1anHupyemble pe3yJbTaThl 0CBOEHUS] TUCIHHUILINHBI:

Kon VYMmenus 3Hanusg
ITK, OK

OK 01-07; |- TIPUHIIATIBI Pa3pabOTKM | — MPUHIIUIIEI IedCTBUSA u

OK 09-10; | mIporpaMMHOTO OOECIeueHHs Ha OJJHOM | MaTEMATHYECKOTO OINMCAHUS COCTABHBIX

MK 1.1-36 |13 BBICOKOYPOBHEBBIX SI3BIKOB | gacTe MEXaTPOHHBIX u
MPOrpPaMMHPOBAHUS; POOOTOTEXHUIECKHUX CUCTEM
- pa3pabatbIBaTh U (MHpOpPMAIMOHHBIX,
peann30BbIBaTh AITOPUTMBI Ha S3BIKAX | BIEKTPOMEXAHHYECKUX,
MPOrpPaMMHPOBAHUS; ANEKTPOTHIPABINYCCKUX,  DIEKTPOHHBIX
- HKCIOJIb30BaThb MHCTPYMEHTAJBHBIE | SICMCHTOB M CPEICTB BBIYMCIUTEIBHOM
CpeacTBa pa3paboOTKH MPOTPaMM; TEXHUKH);
— CTaBUTb 1M W BBIOUPATL TYTH €€ | _ (coGeHHOCTH THIIOBBIX MOENEl
TOCTHKCHHS; POGOTOB;

- paboTaTh B KOIICKTHBE; — OCHOBHBIE BU/IBI 3aJaHUMN, BHIIOIHAEMBIX

- paborarb ¢  uHpopMauMed B | mporpaMMHPYEMBIMH POOOTAMY;

IJ100aIbHBIX KOMIIBIOTEPHBIX CETAX; - Ha3HauYeHHE KOHCTPYKIHOHHBIX M
- WCHOIb30BaTh  OCHOBHBIE  3aKOHBI | HIIEKTPOHHBIX Jeranei
€CTECTBEHHOHAYYHBIX  TUCHUIUIMH B | poOOTOTEXHUUYECKUX KOHCTPYKTOPOB;
npodeCCHOHANBHON e TeIbHOCTH; - OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
- MNPUMEHATb METOAbl MaTEMaTU4ECKOIO | TUCIUTLINH;

aHaIIHN3a B npod)ecCHOHANBbHOM | CYIIHOCTh M 3HAa4YCHHE WH(POpMAIUU B
ACATCILHOCTH, pa3BUTHH COBPEMEHHOTO

- OHNpeACATH ONAaCHOCTH W YIPO3BL, | gHQOPMAIIMOHHOTO OOIIECTBA;
BO3HMKAIOIIUE B Pa3BUTUN COBPEMEHHOTO

MH(OPMAITMOHHOTO OOIIECTRA;

B PE3YyIbTATC OCBOCHUSA JUCHUIIJIMHEBL Y CTYACHTA (I)OpMI/Ipy}OTCSI CJICAYIOMIUC KOMIICTCHIIUU:

O6mme komnerenuu (OK):



OK.01 BeiOupare cmocoObl  pemieHHs 3agad  NOPO(ECCHOHAIBHOW  JIEATENLHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK.02 OcymiecTBasTh MOMCK, aHAIM3 U HHTEPIPETAUI0 WH(POPMAIMH, HEOOXOIUMOU JUIs
BBITNIOJIHEHUS 3aj1a4 IPO(HEeCCUOHATILHOM eI TEIbHOCTH

OK.03 IlmanupoBaTh M pEaJIM30BHIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE M JIMYHOCTHOE
pa3BUTHE.

OK.04 PaGortaTh B KOJUIEKTMBE M KOMaH1e, ()(HEKTUBHO B3aMMOJICHCTBOBATh C KOJICTAMH,
PYKOBOJICTBOM, KIIMEHTAMH

OK.05 OcymiecTBiATh YCTHYIO U TUCbMEHHYI0O KOMMYHHUKAIIMIO HA TOCYJapCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLMATILHOTO U KYJIbTYPHOTO KOHTEKCTa

OK.06 IIposiBnaTh rpa’kJaHCKO-NIATPUOTUYECKYIO IO3UIINIO0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHHE Ha OCHOBE TPAJUIIMOHHBIX OOIIEYeIOBEUECKUX IIEHHOCTEH, NMPUMEHATh CTaHAapThl
AHTHMKOPPYNLMOHHOIO TOBEJACHUS

OK.07 CopnelicTBOBaTh COXPAaHEHUIO OKPYKAIOLIEH cpesibl, pecypcocoepekeHnto, 3pHeKTUBHO
JENCTBOBATH B UPE3BBIYANHBIX CUTYALUSAX

OK.09 Hcnonb3oBaTh HHGOPMAITHOHHBIC TEXHOJOTUH B MPOGECCUOHATBHOM IEATETLHOCTH

OK.10 [Ilomp3oBathcsi TPOQECCHOHAIBHONW JOKYMEHTAIlMeld Ha TOCYJapCTBEHHOM U
MHOCTPAHHOM $I3bIKaX

[Ipodeccuonanpabie komneteHuu (11K)

IIK 1.1. Opranu3oBbiBaTh U OCYIIECTBJISITH MPEABAPUTEIBHYIO U MPEANOJIETHYIO MOATOTOBKY
0eCHMIOTHBIX aBUALIMOHHBIX CUCTEM CaMOJIETHOTO TUIIA B IPOU3BOCTBEHHBIX YCIOBHIX

IIK 1.2. OpranuzoBaTbh ¥ OCYIIECTBJIATH IKCIUTyaTallMI0 OECIIUIOTHBIX aBHAIIMOHHBIX CHUCTEM
CaMOJIETHOTO THUMA C HCIHOJb30BAaHUEM JUCTAHIUOHHO MWJIOTHPYEMBIX BO3AYLIHBIX CYIOB H
aBTOHOMHBIX BO3JYIIHBIX CYJOB M HUX (YHKUIMOHAJIBbHBIX CHUCTEM B OXKUAAEMBIX YCIOBHUSIX
9KCIUTyaTallM1 U 0COOBIX CUTYaIUsIX
1K 1.3. OcymiecTBasATh B3aUMOICHCTBHE CO CIIYyKOaMU OpraHnu3aliy U YIPaBICHUs BO3IYILHBIM
JIBYDKEHUEM IIPHU OPraHU3alluU U BBIIIOJHEHUH MOJIETOB AUCTAHLIMOHHO MUIOTHPYEMBIX BO3IYLITHBIX

CyAOB CaMOJICTHOTO THUIIA

1K 1.4 OcymiecTBasTh 00pabOTKY JaHHBIX, TOJYYEHHBIX IPU UCIIOJIb30BAHUH TUCTAHIIHOHHO

MUJIOTHPYCMBbIX BO3AYIITHBIX CYIOB CAMOJICTHOT'O THIIA

I1K 1.5 OcymiecTBasATh KOMIUIEKC MEPOTIPUATHIA IO IPOBEPKE UCTIPABHOCTH, PAOOTOCIIOCOOHOCTH U

TOTOBHOCTU AUCTAHIIUOHHO MUJIOTUPYCMBIX BO3JYIIHBIX CYOAOB CAMOJICTHOTO THIIA, CTAHIIUU



BHCIHIHECTO IMHJIOTA, CUCTEM o0ecreueHus OJIETOB U UX CI)YHKI_[I/IOHEUIBHBIX 3JICMCHTOB K

HCITIOJIB30BAaHHUIO 11O HA3HAYCHUIO

I1K 1.6 Bectu y4ér cpoka cimyx0bl, HapaOOTKH 0OBEKTOB IKCILTyaTalluH, IIPUYNH OTKA30B,

HeI/ICHpaBHOCTeﬁ n HOBpe)KIIeHI/Iﬁ OCCIMIIOTHEIX BO3YHIHBIX CyJOB CaMOJICTHOI'O THIIA.

[IK 2.1. Opranu3oBaTh 1 OCYIIECTBJIATDH [IPEABAPUTENBHYIO U MPEANOIETHYIO IOATOTOBKY

OECIIUIIOTHBIX ABHAIIMOHHBIX CUCTCM BCPTOJICTHOI'O THUIIA B IIPOU3BOACTBCHHBIX YCIIOBUAX

[1K 2.2. Opranu3oBbIBaTh M OCYIIECTBIIATH SKCIUTYaTaIlMI0 OECITUIIOTHBIX aBUAIIMOHHBIX CUCTEM
BEPTOJIETHOTO TUIIA C UCTIOIH30BAHUEM JTUCTAHIIMOHHO MIJIOTUPYEMBIX BO3AYIIHBIX CYIOB U
ABTOHOMHBIX BO3JIYIIIHBIX CYJIOB U UX (DYHKIIMOHAIBHBIX CUCTEM B OKUJAEMBIX YCIOBHSIX

AKCIUTYaTallMi U 0COOBIX CUTYaIHsIX

[IK 2.3. OcymiecTBiaTh B3aUMOJIEHCTBUS CO CIIy’kO0aMu OpraHu3aliy U yIpaBiIeHHs BO3AYIIHBIM
JBUKEHHEM IPH OPraHu3allii U BBIIIOJIHEHUH TOJIETOB JUCTAHIIMOHHO MUJIOTUPYEMBIX BO3AYIIHBIX

CYJZIOB BEPTOJIETHOTO THII

ITK 2.4 OcymiecTBasaTh 00pabOTKY TaHHBIX, MTOJYYEHHBIX IPU UCIIOJIH30BAHUU TUCTAHITMOHHO

MUJIOTUPYEMBIX BO3AYIIHBIX CYI0B BEPTOJIETHOTO THIA

ITK 2.5 OcymiecTBasTh KOMIUIEKC MEPOTIPUATHIM 1O TIPOBEPKE UCIIPABHOCTH, PAOOTOCTIOCOOHOCTH U
TOTOBHOCTHU JUCTAHLIIMOHHO MIJIOTHPYEMBIX BO3AYIIHBIX CYJJOB BEPTOJIETHOTO TUIIA, CTAHLIUU
BHEIIIHEr0 MUJIOTa, CUCTEM O0ecTieyeHHs OJIETOB U UX (DYHKIIMOHAIBHBIX 3JIEMEHTOB K

HCIIOJIb30BAaHHUIO 110 HA3HAYCHHUIO

IIK 2.6 Bectu yuét cpoka cinyx0bl, HApaOOTKH 00BEKTOB IKCILTyaTallH, IPHYUH OTKA30B,

HeI/ICHpaBHOCTeﬁ n HOBpe)KI[eHI/Iﬁ OeCIMMIOTHBIX BO3YHUIHBIX CYIOB

I1K 3.1. Ocy1iecTBiATh BXOAHOM KOHTPOJIb (PYHKIIMOHAIBHBIX Y3JI0B, J€Taleii U MaTepUasoB
000pyI0BaHuUs MOJIE3HON HArPY3KH OECHIIIOTHOTO BO3AYIIHOTO CYJHA B COOTBETCTBUHU C

pa3pa6OTaHHI>IM TEXHOJIOTUICCKHUM PO ECCCOM

1K 3.2. OcymiecTBasATh TEXHUYECKYIO SKCIUTYaTallli0 OOPTOBBIX CUCTEM U 000PYA0BaHUS MOJIE3HOM

Harpy3ku, BbIYUCIUTCIIbHBIX YCTpOﬁCTB H CUCTEM

IIK 3.3 OC}’H.ICCTBJ'IHTB TCXHUYCCKYIO OKCILTyaTalluto 60pTOBLIX CUCTCM PECTUCTPpAlNU IMOJICTHBIX
JaHHBbIX, c6opa " nepcaavuun I/IH(I)OpMaI_II/II/I, BKJIO4Yasa CUCTEMBI (bOTO- 1 BUACOCHEMKH, a TAKKC MHBIC
CUCTCMbI MOHUTOPHHTA 3€MHOM TMOBCPXHOCTHU U BO3AYIITHOTO MMPOCTPAHCTBA



1K 3.4 OcymiecTBasATh HaTa Ky, HACTPOUKY, PETYIUPOBKY U OIBITHYIO IPOBEPKY 000 PYIOBAHHS U
CHCTEM B JJAOOPATOPHBIX YCIOBUAX U HA OCCIMIIOTHBIX JIETATENIbHBIX alllapaTax

IIK 3.5. OcymiecTBiATh BeIeHUE 3KCILTyaTalllOHHO-TEXHUYECKOH TOKYMEHTALIUH.

1K 3.6. OcymiecTBiIsITh KOHTPOJIb KQUeCTBA BHITIOIHAEMBIX paboT.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM TUCIATIIMHBI
2.1. O0beM yueOHOH AMCHUILUIMHBI M BU/bI Y4eOHO# padoThl

Bua yueOHoii paboTbl

O0beM yacoB

CymMapHasi ydyeOHasi HAarpy3Ka Bo B3anMO/IeiiCTBHH ¢ MpenoaaBaTesieM 298
Camocmoamenvhnas paboma 10
O0BemM 00pa3oBaTe/IbHOI MPOrpaMMBbI 288
B TOM YHCJIE:

TEOpeTUYECKoe 00yIeHne 78
nabopaTopHbIe PaObOTHI (€CIU TPETYCMOTPEHO )

MPAKTUYECKHUE 3aHATHS (€CIIN TPETyCMOTPEHO) 198
KypcoBasi paboTa (IpoeKT) (eciu mperyCMOTPEHO)

KOHTpOJIbHAS paboTa

Camocmosmenvhas paboma

Koncynomayuu 6
IIpome:kyTOYHAS aTTecTALMS MPOBOAUTCH B (pOpMe IK3aMeHa 6




2.2. TemaTuvecKkuii IJIaH U cOIeP:KaHUE YUEOHOH AU CUMIIIMHBI

HaunmenoBanme Conepxxanue yueOHOro Marepuaja v (popmMbl OpraHu3anuu aestelbHocTd | O6beM yacoB Konsi
pa3esioB U TeM 00y4yarImuxcst KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NMPOrpaMMblI

Pazgen 1. Bsenenue.

OcHoOBBI

POOOTOTEXHUKH.

Tema 1.1 Conep:xanue y4eOHOIro MaTepuaJa: 2

PoboTorexnnka kak Ilonsaitue podororexHuku. PoOororexnmka B cucreme Hayk. Hcropus

NPUKJIATHASA HAYKA. pa3BUTHS POOOTOTEXHUKH.
3akonbl poOororexHuku. Kiaaccupukamusa poodoroB. IIpombinuieHHbIE 2
po6oThI. beiTOBBIE pOOOTHEL. MHTEIIEKTYanbHBIE POOOTHL. YenmoBeKonoa00HbIE 1 OK 01- 07;
3BepONo00HbIE pOOOTEL. Memununckuii po6oTel. Boennsle po6oTel. Obnactu OK 09-10:
MCI0JIb30BaHUS POOOTOTEXHUUYECKUX YCTPONCTB K 1.1-3.6
BHenpenue po00ToB B coBpeMeHHbIH comuyM. IlepcnekTuBbI pa3BUTHS 2
pod6oroB. TeHaeHUNMM H3MEHEHHS] M KJIIOYeBble TPeOOBAHUS MHPOBOIO
PBIHKA B 00J1aCTH POOOTOTEXHUKH.
CamocrosiTesibHas padoTa 00y4arIuXCcst 4
Coznmate mpe3eHTanuio Ha Temy «Camblii HEOOBIYHBINH POOOT», 0003HAUUTH
(GYHKIMY U CUCTEMY TIepeIBUKEHUSI BEIOpAaHHON POOOTOTEXHHUUECKON CUCTEMBI.

Tema 1.2. Copepxanue yueOHOro MarepuaJa: 4

Oo0opynoBanne 1 PodoToTrexnnueckue KOHCTpPYKTOpbI: Lego WeDo, LegoMindstorms NXT,

U3y4YeHust Lego Mindstorms EV3, Tetrix, Matrix, Fischertechnic, Arduino, Roborobo, OK 01- 07

POGOTOTEXHUKH. Bioloid. OK 09-10:
0030p 1 K1accupukanus 0eCNUIOTHBIX JIETATEIbHbIX ANNAPATOB. 4 K 1.1-3 6
OTanyuTebHbIe 0COO0EHHOCTH MYJILTH POTOPHBIX CHCTEM. 4 o
KoHcTpyKkTHBHBIE ~ O0COOEHHOCTH  MYJbBTH  POTOPHBIX  ANNapaToB 4

BCPTUKAJIBHOI'0O B3J1€TA H MMOCAAKH.

DJIeMEeHTBI KBaJipOKoONTepa.




HaunmenoBanme Conepxxanue yueOHOro Marepuaja v (popMbl OpraHu3anuu aestejbHoctd | O6beM yacoB Konni
pa3iesoB U TeM o0yyarommxcst KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NMPOrpaMMblI
CamocrosiTesibHasi padoTa 00y4YaOIMXcst 2
Pedepar Ha Temy «Po6OOTHI B KOCMUYECKHIX UCCIIECIOBAHUSIXY.
Paznean 2. SI3bik
NPOrpaMMHUPOBAHNS
C++
Tema 2.1 SI3bIk Conep:xanue y4eOHOI0 MaTepuaJa:
NMPOrpaMMHUpPOBAHMS Beenenue B Cu u Cut++ 2
C++ Jaementol 3pika Cu++ 2
THunbI JAHHBIX 2
Onepauum u BbIpaKeHUs! 2
JInneiinbie nporpaMmmbl Ha C/C++ 2 OK 01- 07;
IIporpamMmMmupoBanue BeTBJIEHHI 2 OK 09-10;
IIporpaMMupoBaHue HMKJIOB 2 K 1.1-3.6
Tynicun 2 OK 01- 07;
ACCHBBI 2 OK 09-10:
Yka3zarean 2
O06padoTKa CHMBOJIBHBIX CTPOK 2 K 1.1-3.6
CTpyKTYypHI M 00beIMHECHHUS 2
IToTokoBBIH BBOA-BBIBOJ B cTanaapre C 2
O0BbeKTHO-OPMEHTHPOBAHHOE IpOorpaMmupoBanue B C++ 2
@DopMaTHPOBaHHbBII BBOA-BbIBOJ B C++ 2
CamocrosiTesibHasi padoTa 00y4alOIMXCst 4
CocTaBuTh 3cce Ha TEMY: «3HaueHHe IporpaMMupoOBaHus NpHU CO3JaHNUH p060Ta».
Tema 2.2 BBenenune B
NporpaMMHpOBaHuUE
MHKPOKOHTPOJLJIEPOB
IIporpamMupoBaHne 60PTOBOIl anmapaTypbl KBaIpOKOITEpa. 2 OK 01- 07,
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HaumenoBaHue Copep:xanue yueOHOro MaTepuasia u (ppopMbl opraHusanuu aesarejbnoctu | Odbem yacos Koambt
pa3iesoB U TeM o0yyarommxcst KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NMPOrpaMMblI

Iporpammuas cpexa Arduino IDE. 2 OK 09-10;
IIK 1.1-3.6

Iporpammuasi cpena Arduino IDE-nacTpoiika. 2

Tunsl MHKPOKOHTPOJLJIEPOB, CTPYKTYpa, NOHsATHE namMsiTi 2

MHMKPOKOHTpOJLIepa.

Moakouenne nupoBbIX TaTYMKOB K Arduino 2

IMoaka0YeHne aHAJIOTOBBIX AATYMKOB K Arduino 2

M. (PWM) 2

IIpumep npommBKH. 2

TemaTuka NPAKTHYECKUX 3AHATHH U J1a00PaTOPHBIX padoT:

IIpakTHyeckoe 3ansaTHe Nel 4

3HAKOMCTBO CO CpPEJoi mporpaMMHpoOBaHus Ha si3bike Cu++

IIpakTHyeckoe 3aHsaTHE No2 4

Texnonorust cosmanust mnporpamm. KoaupoBaHue U JOKYMEHTHPOBaHUE

MIPOrPAMMBI.

IpakTnueckoe 3ansTne Ne3 4 OK 01- 07;

Texnonmoruss co3ganust nporpamm. [IpoektupoBaHme W TECTUpPOBaHUE OK 09-10;

IIPOrpaMMbl. IIK 1.1-3.6

IIpakTHueckoe 3ansaTHe Ned 4

Jluneiinple anropuT™bl. Beruncienus mo gopmynam.

IIpakTHueckoe 3anaTHE NS 4

JluneiiHple anrOpUTMBL. BhIUnCIeHNsS B MaTeMaTHYECKUX 3aa4ax.

IpakTuueckoe 3ansTue Ne6 4

Jluneitapie anroput™bl. CocTaBIEHUE TOTUYECKUX BBHIPAKEHUI.

IpakTuueckoe 3ansrue Ne7 4

Jluneitapie anroput™bl. O6IaCTH ONIMICHIBAEMBIE IOTHYECKHE BHIPAKEHU SIMHL.
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HaumenoBaHue Coaep:xkanue yueOHOro Matepuajia u GopMsl opranuzanuu jesarejibnoctu | O6bem yacos Koasb1
pa3/iesioB M TeM o0y4yarommxcs KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
NMPOrpaMMblI

IpakTuyeckoe 3ansTHe Ne8 4

PasBuiika. TekcToBbIe 3a1aun.

IpakTuyeckoe 3ansaTHe Ne9 4

Pa3Buika. Beruncnenue 3HaueHnid QyHKIMIA.

IIpakTnueckoe 3ansiTue NelQ 4

OmnepaTop BBIOOpA.

IIpakTuyeckoe 3anaTue Nell 4

Hukael. [{ukn ¢ mapameTpom.

IIpakTuyeckoe 3ansaTue Nel2 4

Iuknel. Berancnenue nociaeoBaTeIbHOCTEN.

IIpakTHyeckoe 3ansaTHe Nel3 4

Huxnel. TabynupoBanue GyHKITHI.

IIpakTHyeckoe 3ansaTHe Nel4 4

Ilenouncnennas apumeTuka.

IIpakTHyeckoe 3ansaTHe NelS 4

[Toanporpammsl. HepekypcuBHble nponieaypsl U QyHKITUH.

IpakTuyeckoe 3ansaTHe Nel6 4 OK 01-07;

[Toanporpammsl. PexypcuBHbIe nponie1ypbl U QYHKITUH. OK 09-10;

IIpakTHyeckoe 3ansaTue Nel7 4 IIK 1.1-3.6

OpHOMEpHbBIE MaCCHBBI.

IIpakTHyeckoe 3ansaTue Nel8 4

JIByMepHBIE MAaCCHUBBI.

IIpakTnueckoe 3ansaTue Nel9 4

JIBymepHbIie MaccuBbl. Omnepalyu ¢ dIeMEHTaMU MacCHBOB.

IpakTuueckoe 3ansitue Ne2( 4

Pabora co cTpokamu.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia u (ppopMbl opraHusanuu aesarejbnoctu | Odbem yacos Koasb1
pa3/iesioB M TeM o0y4yarommxcs KOMIIeTEeHI U,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
NPOrpaMMbl

IIpakTnuyeckoe 3ansiTue Ne2l 4

3aaun Ha UIMHHYIO0 apuMETHKY»

IIpakTuyeckoe 3anHsiTue Ne2?2 4

MHoxecTBa.

IIpakTuyeckoe 3ansiTue No23 4

3anucu(CTpyKTyphl).

IIpakTHyeckoe 3ansiTue Ne24 4

@aitnpl. TunuznpoBaHHbIe QaiiIbl LEIBIX YUCEIL.

IpakTuyeckoe 3ausTue Ne25 4

®aiinel. TekcToBbIe (halibl

IIpakTHyeckoe 3ansaTHE Ne26 4

Moynu.

IIpakTHyeckoe 3ansaTHE Ne27 4

JlnHamMuueckue CTpYKTYphl TaHHBIX.

IIpakTHyeckoe 3ansaTHE Ne28 4

I'paduxa.

IIpakTnueckoe 3ansitue Ne29 4 OK 01- 07;

OO0BEKTHO-OpUEHTHPOBAHHOE MTporpamMmMupoBanue. Kinaccol OK 09-10:

IIpakTHyeckoe 3ansaTue Ne3(0 4 K 1.1-3.6

OO0BEeKTHO-OpUEHTHPOBAHHOE TporpamMmmupoBanue. Hacnenosanue. B

IIpakTHyeckoe 3anaTne Ne31 4

OOBEeKTHO-OpUEHTUPOBAaHHOE NporpammupoBanue. [11abmoHbI Ki1accoB.

IIpakTnuyeckoe 3ansirne Ne32 4

OOBEeKTHO-OpUEHTHPOBAHHOE MporpammupoBanue. OTpaboTka

VCKJIIOUUTENbHBIX ONeparHi.

IIpakTuyeckoe 3ansirne Ne33 4

OOBEeKTHO-OpHEHTUPOBAHHOE NporpammupoBanue. [IpeobpazoBaHue TUIIOB.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia u (ppopMbl opraHusanuu aesarejbnoctu | Odbem yacos Koasb1
pa3/iesioB M TeM o0y4yarommxcs KOMIIeTEeHI U,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
NPOrpaMMbl
IIpakTuyeckoe 3ansitue Ne34 4
CrangaptHas 6ubnuoreka. [IoTokoBbI€ KIIACCHI.
Ipakruyeckoe 3ansaTue Ne35 4
CrangaptHas 6ubnuorexa. CTpOKH.
IMpakTuyeckoe 3ansitue Ne36 4
CrangaptHas 6ubnuorexa. KonTeiiHepHbIe KJIacChl.
IpakTuyeckoe 3ausTue Ne37 4
CrangaptHas 6ubnuoreka. tepatopsl 1 QyHKIIMOHAIBHBIE OObEKTHI.
IpakTuyeckoe 3ansTue Ne38 4
CrannmapTtHas 6mbmuoreka. AnroputMbl. Hemonudumupyromnye oneparuu ¢
M0CJIEJOBATEIHHOCTSIMH.
IIpakTHyeckoe 3ansaTHEe Ne39 4
CrannmapTtHas 6mbmnoTeka. AnropuT™Mbl. MoauduIupyome onepamnyu ¢
M0CJIEI0BATEIbHOCTSIMH.
IpakTuyeckoe 3ansaTre Ne4(0 4
CrangapTHas OuOnnoTeKa. AJTOPUTMBI, CBSI3aHHBIE C COPTHPOBKOM.
IIpakTHyeckoe 3ansTHe Nedl 4
CrangaptHas OnbnmuoTeka. AJrOpUTMBI PabOThI ¢ MHOKECTBAMH U IIUPAMUIAMH. OK 01- 07
IpakTuueckoe 3anarue Ned2 4 OK 09-10;
3HAKOMCTBO CO cpeoi pazpabotku Arduino. IIK 1.1-3.6
IIpakTnyeckoe 3ansaTue Ned3 4
I[Tporpammuas cpeaa Arduino IDE-HacTpoiika.
IMpakruyeckoe 3ausTue Ne44 4
Arduino. ®yukmmu Setup, Loop.
IIpakTuuyeckoe 3ansitne Ne45 4
Arduino. Iupextusa #define, #include
IIpakTHuyeckoe 3ansitue Ne46 4
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HanmenoBanue Conep:kanue y4eOHOro MaTepuasia u (JopMbl OPraHu3aluu aeaTeabHocTH | OfbeM yacoB Koabt
Pa3IesIoB  TeM o0y4aroumxcs KOMIeTeH Ui,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
NPOrpamMMblI

Arduino. Oneparop npucBauBaHus, JJOTHYECKUE ONIEPATOPBI.
IpakTHyeckoe 3ansaTue Ned/ 4
Arduino. IlenouncieHHple KOHCTAHTEHI.
IpakTuyeckoe 3ansTue Ne48 4
Arduino. Maccusbl.
IpakTuyeckoe 3ansTue Ne49 4
Arduino. bunapHble oniepanum.
IpakTuyeckoe 3ansTue Ne50 4
IIpoekTHOE 3amanue.
Koncynpranuu

IIpome:kyTounas DK3aMeH

aTTecTanus

Bcero: 298
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMbI YUEBHOM JUCIHUATLINHBI

3.1. I[J'IH pcainzanuu nmporpaMmbl yqe6H0171 JUCHUILIMHBI  JOJIXKHBI OBITH npeayCMOTPECHBI CICAYIOIINEC

CIICHHUAJIBHBIC ITIOMCIICHU A KOMHBIOTepHBIﬁ KJ1acc

OCHAILEHHBI 000PyI0BaHUEM:

paboyee MecTO IpernoaaBaTes;

JOCKa;

paboure wmecta Ha 0a3e BBIYUCIUTEIBHOM TEXHUKH, MOJKIIOYEHHBIMU K JIOKAJIbHOM

BBIUHCIIUTENBHOMN CETU U ceTu «HTepHETY;

HUMCTb

CTEHJIbI CeTel mepenaun HHPOpPMaIny;

TEXHUYECKUE CPEJCTBA KOHTPOJIA 3 (HEKTUBHOCTH 3aIIUTHI HHPOPMAIINH;

MO/IEJTH OCHOBHBIX YCTPOHCTB HH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;
WHTEpaKTHUBHAS JTOCKa;

MYJIbTUMEANIHAS CUCTEMA;

MIPUHTED;

CKaHep;

ydaeOHOe ceTeBoe MporpaMMHoOe o0ecrieueHue, o0ydaroliee mporpaMMHoe oOecrieueHue:
onepanuonHas cuctema MS Windows 7 u Bbile;

KOMILJIEKT NpuKIagHbIX mporpamm MicrosoftOffice 2003 u Bbie;

crcTeMa aBTOMAaTH3UPOBAHHOTO TIPOSKTHPOBAHUS;

porpamMma apXuBHPOBAHHS JaHHBIX;

mporpamma Jjisi 3aIiCH JAUCKOB;

aHTUBHMPYCHAs MIPOrpaMma;

Opay3epsl;

IporpamMmma pacrno3HaBaHUs TEKCTa;

IIPOrpaMMHBIE CpeJlbl KOMIIBIOTEPHOH Irpaduky;

nporpamMma Jyisi 00paboTKH 3BYKa;

nporpaMmma Jyisi 00paboTKH BUCO;

CIpaBOYHAas MpaBOBas CUCTEMA

y4ebHO-MeTOANYECKNIn KOHCTPYKTOP cepum «XKYKA»
Asbiku: NN -perynupoBka KoOHTposinepa
C++ (cpeaa nporpaMmMmnpoBaHMs apLyuHO)

3.2. UndopmannonHoe obecriedeHue peaau3anu NporpamMmmbl

Jis peanuzanuu mporpaMmbl OMOIUMOTEeuUHBI (OHI 00pa3oBaTeNbHONW OpraHU3allUd JIOJIKEH
NeYyaTHble W/WIM  DJEKTPOHHbIE oOpa3oBaTelbHble U HMH(OPMALMOHHBIE PECYPCHI,

PEKOMCHAYCMBIX UIA UCIIOJIB30BAHUS B 06p830BaTeJ'ILHOM nponecce

3.2.1. IleuaTHble N3TaAHUA

OCHOBHBIE UICTOYHUKH:
1. «BBenenne B PoOoToTexHuKy», CHOpaBOYHOE TMOcOOMEe K TMPOrpaMMHOMY 0OECHEeUYeHUIO

ITepBopo6oTNXT, MHT, 2011r.

2.PYKOBOJZCTBO. IIporpamma «PobGoToTexHuka» mnepBble maru, Bepcus 1.03. Oprkomurer

IIporpammbsl  «PoOOTOTEXHHMKA: WHKEHEPHO-TEXHMUYECKHE KaJpbl HMHHOBAIMOHHON Poccum»
[etepOypr, «Hayka» 2011.
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3.Poccmiickas akanmemust Hayk,

WNuctutyt

npoOieM MalIMHOBEICHUS,

cepua «lllaru B

kubepaetuky». C.A.OununmoB. PobotorexHuka mis neredt m poaureneit. Cankt-IletepOypr.

Hayxka 2011.

4.  benuosckas JL.I'., beimmosckuii A.E. IIporpammupyem mukpokomnbiorep NXT B LabVIEW. —

M.: IMK, 2010. — 278 c.

5.  Hstoron C. bpara. Co3nanue po6otoB B fomamiHux yciaoBusix. — M.: NT Press, 2007. — 345 c.
6. PykoBojacrso mpemnoaasareins mo ROBOTC mist LEGO MINDSTORMS; niep. ¢ anrin./ Carnegie
Mellon Robotics Academy/ niep. A. deaynees. — Mocksa, 2013. — 175 c.

s crynenrTa:
OCHOBHBIE UCTOYHUKH:

1.  PoGotsl u poboToTexuuka. MuTepHET-pecypc: http://www.all-robots.ru.
2. Kenesnsrit ®enuke. Jlomanaee podoroctpoerne. HTEpHET-pecypce: http://www.ironfelix.ru
3. Cepuiinble anapouaHbie podoThl B Poccuu. MuaTepHET-pecype: http://www.rusandroid.ru

4. TlepoPobor NXT 2.0: PykoBOACTBO NOJIB30BaTENs.

TEXHOJIOTUH.

oo

— M.: Uzn-Bo HMHCTHTyTAZ HOBBIX

JIET'O-na6oparopust (ControlLab):cripaB.mocodue. — M.: UHT, 1998. — 150 c.
Ounmunmo C.A. PobotoTexnuka mist aeteit u poauteneit. — CI16.: Hayka, 2011. — 263 c.

4 . KOHTPOJIb 1 OIIEHKA PE3YJbTATOB OCBOEHWS YUYEFHOM JUCHUATIJINHBI

Pe3ynbrarer oOydeHust

Kputepuu onenku

DOopMBI U METOTBI OIIEHKH

3HaHUsA:

— TIPUHITHIIBI JeHCTBUS "
MaTeMaTHIEeCKOTO OTIMCaHUS
COCTaBHBIX YacTeil MEXaTPOHHBIX H
POOOTOTEXHUYECKUX CHCTEM
(mH(MDOPMAITMOHHBIX,
AIIEKTPOMEXaHUYECKUX,

SJICKTPOTUAPABINYCCKUX,
OJICKTPOHHBIX JJIEMCHTOB W CpPCIACTB
BBIUMCIIMTEIBHOMU TCXHI/IKI/I);

— 0COOEHHOCTH TUTIOBBIX MOJICIICH
po06OTOB;

— OCHOBHBIE BUJIBI 3aJ]aHuH,
BBITIOJTHSIEMBIX ~ TIPOTPAMMHPYEMBIMHU
poboTamu;

- HA3HAYEHUE KOHCTPYKLUMOHHBIX U
IIEKTPOHHBIX neranei
POOOTOTEXHUYECKUX KOHCTPYKTOPOB;

- OCHOBHBIC 3aKOHbI
CCTCCTBCHHOHAYYHbIX TUCIUILIINH,

[lepeuncnser cucTeMHbIe
IIPOrpaMMHBIE MPOTYKTHI U AAET
UM KpaTKO€ OTNHICAHUE;

JleMOHCTpHpYeT BiIaJIcCHHE
NPUHIUTIIAMA TIOCTPOCHHUS CUCTEM
00paboTku nHpopmaIuu;

Bianeer ocobenHoCTAMU
THIIOBBIX MOJIeIEH POOOTOB;

[lepeuncisier METOIBI M CPEICTBA
cbopa, 00pabOTKH, XpaHEHUS,
nepeaayn U HaKOTJICHUS
UHpOpMAIINH;

YBepeHHO 00BsCHSET O0IIMiA
COCTaB M CTPYKTYPY
NIEPCOHAIBHBIX AJIIEKTPOHHO-
BBIUUCIIUTEIILHBIX MAIIHH

OueHka peneHuit
CUTYallMOHHBIX 33734

TectupoBanue
YcrHblit onpoc

HpaKTI/I‘ICCKI/IC 3aHATHA
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- CYIIHOCTh W 3Ha4YeHHEe MH(POpPMaLUU
B pa3BUTUU COBPEMEHHOTO
MH(POPMAIIMOHHOTO O0IIECTBA;

YmMmenus:

- TIPUHIAITBL pa3paboTku
MporpaMMHOTO  oOecnedyeHuss  Ha
OJIHOM U3 BBICOKOYPOBHEBBIX SI3BIKOB
IPOTPaMMHPOBAHUS;

- pa3pabaThIBaTh U
peaIM30BBIBATH AJITOPUTMEI Ha S3bIKAX
MIPOrPAMMHUPOBAHHSI;

- HCIOJIb30BaTb HMHCTPYMCHTAJIBHBIC
cpencTBa pa3pabOTKH MPOrpamm;

- CTaBUTH LM U BBHIOMpATh MYyTH €€
JOCTHXKCHUS,

- paboTaTh B KOJUICKTHBE;

- paborarb ¢ wuHpOpManUend B
rJI00aTBHBIX KOMITBIOTEPHBIX CETSX;

- HUCHOJB30BaTh OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCLHMIUIUH B
npodeccruoHalbHOM 1S TEIbHOCTH;

- IIPpUMCHATDb MCTOJbI
MaTEMaTHYCCKOI'O aHaJiu3a B
HpO(I)eCCI/IOHaJIbHOP'I JCATCIIbHOCTH,

- OoHIpeAciiATb OIACHOCTHU W YI'PO3HhI,

BO3HHKAIOIIIHNE B pasBUTHH
COBPEMEHHOTO UHGOPMAIIHOHHOTO
00I111eCTBA;

JleMOHCTpHpYET BIIaJICHUE
MMPUKIAAHBIMU IpOorpaMMaMi I
BBIIIOJTHCHHA paCyY€TOB,

Hcnonp3yeT 3JIeKTpOHHYIO [TOYTY,
cHenualIn3upoBaHHbIC
IporpaMMbl 0OMeHa
nHpopMaren, mpuMeHseT
MOMCKOBBIE CUCTEMBI;

Hcnonb3yeT TexHoaoruu coopa,
PasMEIICHUA, XPaHCHUA,
HAKOTUICHHS U TIPEOOpa3OBaHHS
JTAHHBIX B PO (HecCHOHATBHO
OpPUEHTHPOBAHHBIX
UH(POPMAIMOHHBIX CHCTEMAX;

Hcnonb3yeT mporpaMMHbie
Cpe/CTBa BHIUYUCIIUTEIILHON
TEXHUKH JIUIsl aHAJINA3a U
00paboTku nHpopMaIuu;

Brnaneer HaBbikamMu paboOThI B
rpaduyueckux peaakropax asis
CO3IaHMsI U300pAKEHUN U CXEM;

Pa3pabatbiBaeT u peaqn3oBBIBACT
QITOPUTMBI Ha S3BIKAX
POrPaMMHUPOBAHUS

[IpakTnueckue 3aHATUA

HaGnronenue B nporecce
MPAKTUYECKUX 3aHATHI

Onenka pemeHuit
CUTYaIIMOHHBIX 3314
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