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OJIOGPEHO

LK cnennaasnocreii: ,

09.02.04 Undopmanmonnsie cucrems! (8 MallHHOCTPOCHHH ),
09.02.06 Ceresoe u cucremHoe aJIMHHHCTPHPOBAHHE,
09.02.07 Undpopmarmonnrie cucTeMs! 1 nporpaMMHpOBaHKe,
25.02.08 Dxcnutyaranus GecnuIOTHEIX ABHAIMOHHBIX CHCTEM
27.02.04 ABTrOMaTHYeCKHE CHCTEMBI ylpasJieHus

]

-
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[Tpeacenarens Huxesarosa I'.B.

«18» mas 2022 1.

CocraButens: Emenko /1.P. npenonaBarens I'BIIOY «CTAIIM um. [I.M. KoznoBay.

Pabouas mporpamma pazpaboraHa Ha ocHOBe DeiepanibHOTO TOCYIapCTBEHHOTO
CTaHJapTa CpeaHero MpodecCHoHaTbHOro 00pa3oBanus 1o crueruaibHocTy 25.02.08
OKcrTyaTalus OSCIMIOTHRIX aBUAIMOHHBIX CUCTEM, YMBEPAHCOCHHO20 NPUKAZOM
Munucmepcmea obpazosanus u nayku Poccutickou @edepayuu om 9 oexabps 2016 e.

N 1549.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN MPOT'PAMMBbI YYUEBHOW JUCIHUATIIUHbBI
OI1.B.13 OCHOBBI IPOrPAMMHUPOBAHUS ABTOHOMHBIX POOOTEXHHYECKHX CHCTEM

1.1 O6nacTh NpuMeHeHNs IPUMEPHOH pado4eil MporpaMMsl

Paboyas mporpamMMa JTUCIHILIMHEI SBJSETCS YaCThIO POTPaMMBI MOJITOTOBKH CIIEUAIMCTOB
cpendero 3BeHa B cooTBercTBUU ¢ OI'OC CIIO ans cneumansHocTH  25.02.08 Oxcmuryaranus
OeCIMIOTHBIX aBUAIIMOHHBIX CHCTEM.

1.2 MecTo TMCUMILIMHBI B CTPYKTYpPe OCHOBHOI npodeccnoHalbHOii 00pa3oBaTeIbHOIM
NPOrpaMMBblI:

VY4eOHas AUCHHUIIIIMHA BXOJUT B IPO(eccHOHaANbHbIN yueOHBIN IUKII, BAPUATUBHAS YacCTb.

1.3. llesb ¥ muIaHUpyeMble Pe3yJIbTAThI 0CBOEHUS] TUCIUIIINHBI:

Kon VYMmenus 3Hanusg
ITK, OK

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

OK 09-10; | mIporpaMMHOTO 0O€ecCleueHH!s Ha OJJTHOM | MATEMATHYECKOTO OIUCAHMSA COCTABHBIX

MK 1.1-36 |13 BBICOKOYPOBHEBBIX SI3BIKOB | gacTe MEXaTPOHHBIX u
MPOrpaMMHUPOBAHMUS; POOOTOTEXHUYECKUX cucTeM
- pa3pabatbIBaTh U (MHpOpPMAIMOHHBIX,
peann30BbIBaTh AITOPUTMBI Ha SI3BIKAX | BIEKTPOMEXAHHYECKHUX,
MIPOrpaMMHUPOBAHHS; ANEKTPOTUIIPABINYECKUX,  AJIEKTPOHHBIX
- WCIIOJIb30BaThb MHCTPYMEHTAJBHBIE | DICMCHTOB M CPEJACTB BBIYMCIUTEIHLHOM
CpeICTBa pa3pabOTKH MPOrpamm; TEXHUKH);
— CTaBUTb 1eNH W BBIOUPATH TYTH €€ | _ (coGeHHOCTH THIIOBBIX MOENEl
JOCTHIKEHUS, POGOTOB;
- paboTarh B KOIICKTHBE; — OCHOBHBIE BUBI 3aJaHUH, BBIITOTHAEMBIX
- paborarb ¢  uHpoOpMAauMed B | mporpaMMHPYEMBIMH POOOTAMU;
TII00AJIBHBIX KOMIIBIOTEPHBIX CCTAX; - Ha3zHauceHue KOHCTPYKIMOHHBIX u
- HCIOJB30BaTh  OCHOBHBIE  3aKOHBI | 3JIEKTPOHHBIX neranei
€CTECTBEHHOHAYYHBIX  TUCHUIUIMH B | poOOTOTEXHUUYECKUX KOHCTPYKTOPOB;
npodeCCHOHANBHON e TeIbHOCTH; - OCHOBHBIE€ 3aKOHBI €CTECTBEHHOHAYYHBIX
- NPUMEHSATh METOJbl MaTEeMATHYEeCKOrO | JIUCIUILIMH;
aHansa B NPO(ECCHOHANBHOM | CYIIHOCTb M 3HAaYeHHE HHPOpPMALUU B
ACATCIIEHOCTH, pa3BUTUHU COBPEMEHHOTO
- ONpeAeATh  OMaCHOCTH M YIPO3bL, | yH()OpMAITMOHHOTO OOIIECTBA;
BO3HHUKAIOIIUE B PA3BUTUU COBPEMEHHOTO
MH(OPMAITMOHHOTO OOIIECTRA;

B pe3ynbrate 0CBOCHUS AUCIUILTHHBI Y CTYIEHTa (GOPMUPYIOTCS CIIETYIONIHNE KOMITCTCHIIHH:
O6mme komnerenuu (OK):
OK.01 BeiOupate crmocoObl  pemieHHS  33aad  NpPO(eCcCHOHAIBLHOW  JICATEILHOCTH,

NMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAaM



OK.02 OcymiecTBisaTh MOWCK, aHAJIU3 M HHTEPIPETAUUI0 HHPOpMAIUH, HEOOXOIUMON JUIs
BBITIOJTHEHUS 33/1a4 MTPO(HeCCHOHATBLHON IeATEeIbHOCTH

OK.03 IImanupoBaTh M pEaJM30BHIBATH COOCTBEHHOE MPO(ECCHOHATBPHOE M JUYHOCTHOE
pa3BUTHE.

OK.04 PaGoraTe B KOJUIEKTHBE M KOMaH1e, d()(HEKTUBHO B3aMMOJICHCTBOBATH C KOJIJICTAMH,
PYKOBOJICTBOM, KJIIMEHTAMHU

OK.05 OcymiecTBiATh YCTHYIO U TUCbMEHHYI0 KOMMYHUKALIUIO HA TOCYIapCTBEHHOM SI3bIKE C
y4€TOM 0COOEHHOCTEN COLMAILHOTO U KYJIbTYPHOTO KOHTEKCTa

OK.06 IIposiBnaTh rpa’kJaHCKO-NIATPUOTUYECKYIO TO3UIINIO0, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHUE HAa OCHOBE TPAJUIIMOHHBIX 00I1I€YeIOBEYECKUX [IEHHOCTEN

OK.07 CopnelicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH cpefibl, pecypcocOepekeHnto, YHPeKTuBHO
JENCTBOBATh B UPE3BBIYANHBIX CUTYALIUSAX

OK.09 Ucnonp3oBath HHGOPMAITMOHHBIE TEXHOJOTUHU B MPOPECCUOHATBHON AESITETbHOCTH

OK.10 TIlonb3oBaThcsi MpoeCCHOHATBHONW JTOKyMEHTAalMel Ha TOCyJapCTBEHHOM U
MHOCTPAaHHOM fI3bIKax

[Tpodeccnonanpubie kommneTeHuu (I1K)

IIK 1.1. Opranu3oBbIBaTh U OCYIIECTBJISITH MPEABAPUTEIBHYIO U MPEANOJIETHYIO MOATOTOBKY
0ECHMIOTHBIX aBUALIMOHHBIX CUCTEM CaMOJIETHOTO TUIIA B IPOU3BOICTBEHHBIX YCIOBHIX

IIK 1.2. Opranu3oBath ¥ OCYIIECTBJIATh SKCIUTyaTaIlMI0 OCCIMIIOTHBIX aBHUAITMOHHBIX CHCTEM
CaMOJIETHOTO THUMA C HCIHOJb30BAaHUEM JUCTAHIUOHHO MWJIOTHPYEMBIX BO3AYLIHBIX CYIOB H
aBTOHOMHBIX BO3JYIIHBIX CYJOB M HUX (YHKUMOHAJbHBIX CHUCTEM B OXKUAAEMBIX YCIOBUSAX
9KCIUTyaTall1 U 0COOBIX CUTYaIUsIX
ITK 1.3. OcymiecTBasTh B3aUMOJCHCTBHE CO CITYy)KOaMM OpraHU3aIliy U yIIPaBICHUS BO3TYITHBIM
JBYDKEHUEM IIPU OPraHM3alUU U BBIIIOJHEHUH MOJIETOB AUCTAHLIMOHHO NMUJIOTHPYEMBIX BO3IYLIHBIX

CyAOB CaMOJICTHOT'O THUIIA

I1K 1.4 OcymiecTBisTh 00pabOTKY NaHHBIX, MOTYYECHHBIX PU UCIOIH30BAHUH IUCTAHIIMOHHO

MUJIOTHPYEMbIX BO3AYIIHBIX CYJOB CAMOJICTHOI'O THIIA

1K 1.5 OcymiecTBasATh KOMIUIEKC MEPOIPUATHIA MO TPOBEPKE UCIPABHOCTH, paOOTOCIIOCOOHOCTH U
TOTOBHOCTHU JUCTAaHLIIMOHHO MWJIOTHPYEMBIX BO3IYIIHBIX CYJOB CAMOJIETHOTO THUIIA, CTAHIIMH
BHEIIHET0 MUJIOTA, CUCTEM 00eCIeueHHs MOJIETOB U UX (YHKIIMOHAIBHBIX 3JIEMEHTOB K

HCIIOJIB30BAHHIO IO HA3HAYCHHIO



I1K 1.6 Bectu yuér cpoka cimyxObl, HapaOOTKN 0OBbEKTOB IKCILTyaTalluH, IIPUYNH OTKA30B,

HCHCHpaBHOCTeﬁ n HOBpe)KI[eHI/II\/JI 0ECIIUIOTHBIX BO3YUIHBIX CyJOB CaMOJICTHOI'O THIIA.

IIK 2.1. Opranu3oBaTh 1 OCYIIECTBIIATD [IPEABAPUTENBHYIO U MPEANOIETHYIO IOATOTOBKY

OECIIUIIOTHBIX ABHAIIMOHHBIX CUCTCM BCPTOJICTHOI'O TUIIA B ITPOU3BOACTBCHHBIX YCIIOBHAX

I1K 2.2. Opranu3oBbIBaTh U OCYIIECTBISTEH IKCIUTYaTAIIMIO OSCITUIIOTHBIX aBUAITHOHHBIX CHCTEM
BEPTOJIETHOT'O THUIIA C UCIOJb30BAHUEM AUCTAHLIMOHHO MWIOTHUPYEMBIX BO3AYIIHBIX CYJIOB U
ABTOHOMHBIX BO3JIYIIHBIX CYJIOB U UX (PYHKIIMOHATHHBIX CUCTEM B 0KHIAEMBIX YCIOBHUAX

AKCIUTYaTallMi U 0COOBIX CUTYaIHsIX

[IK 2.3. OcymiecTBiaTh B3aUMOJICHCTBUS CO CIIy’k0aMu OpraHU3aliy U YIpaBiIeHHs BO3AYLIHBIM
JIBYDKEHUEM TP OPTaHU3AIUH U BHIITOJHEHUH TIOJIETOB IUCTAHIIMOHHO MAJIOTHPYEMBIX BO3IYIITHBIX

CYJZIOB BEPTOJIETHOTO THIT

I1K 2.4 OcymiectBisTh 00pabOTKY TaHHBIX, MOJYYEHHBIX PU UCIOIH30BAHUH TUCTAHIIMOHHO

MUJIOTUPYEMBIX BO3AYIIHEIX CYyJO0B BEPTOJCTHOI'O TUIIA

ITK 2.5 OcymiecTBasTh KOMIUIEKC MEPOTIPUATHN IO TIPOBEPKE UCIPABHOCTH, PAOOTOCTIOCOOHOCTH U
TOTOBHOCTHU JUCTAHLIMOHHO MHWJIOTUPYEMBIX BO3IAYIIHBIX CY/I0B BEPTOJIETHOTO THUIA, CTAHIIUH
BHEIIHEr0 MUJIOTa, CUCTEM O0ecTieyeHHs TOJIETOB U UX (DYHKIIMOHAIBHBIX 3JIEMEHTOB K

HCITIOJIB30BAaHHIO ITO HA3HAYCHHUIO

IIK 2.6 Bectu yuét cpoka cimyx0bl, HApaOOTKH 00BEKTOB IKCILTyaTallK, IPUYUH OTKA30B,

HeI/ICHpaBHOCTeﬁ n HOBpe}KI[eHI/Iﬁ OECIMUIOTHBIX BO3JAYHIHBIX CYJI0B

IIK 3.1. OcymiecTBasTh BXOJHOW KOHTPOJIh (PYHKITMOHAIBHBIX Y3JI0B, JETAJICH U MaTepUAJIOB
000pyI0BaHUA MOJIE3HON HArpy3KH OECIMIOTHOTO BO3IYLIHOTO CY/HA B COOTBETCTBUU C

p33pa6OTaHHHM TCXHOJIOTUYCCKUM ITPOLCCCOM

1K 3.2. OcymecTBasATh TEXHUYECKYIO 3KCILTyaTallMio OOPTOBBIX CUCTEM M 000PYIOBaHUS HOJIE3HOMN

Harpy3kKu, BbIYUCIUTCIIbHBIX YCTpOﬁCTB H CUCTEM

1K 3.3 OcymiecTBasATh TEXHUYECKYIO SKCITyaTallMi0 OOPTOBBIX CUCTEM PETMCTPAIMH MOJETHBIX
JAHHBIX, cOOpa U nepeaay WH(GOopMaIMY, BKIIOUasi CUCTEMBI ()OTO- U BUIEOCHEMKH, a TAK)KE NHbIE
CHUCTEMBI MOHUTOPHHIA 3¢MHOW OBEPXHOCTU M BO3AYIIHOTO IIPOCTPAHCTBA

1K 3.4 OcymiecTBaATh HaJaKy, HACTPOUKY, PETYIUPOBKY U OTIBITHYIO IPOBEPKY 000OPYJIOBAHUSA U
CHCTEM B JJAOOPATOPHBIX YCIOBUAX U HA OECIIMIIOTHBIX JIETaTENIbHBIX alnapaTax

IIK 3.5. OCYIJ.ICCTBJI}ITB BCIACHUC 3KCHJ'IyaTaI_[I/IOHHO-TCXHH‘-ICCKOﬁ JAOKYMCHTAIIUH.



1K 3.6. OcymiecTBasTh KOHTPOJIb KQUeCTBA BHITOIHAEMBIX paboT.



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

Bua yueOHo# paGoThl

O0beM yacoB

CymmapHasi yueOHasi HArpy3Ka BO B3aHMO/IeiiCTBHHM C NpenojaBaTteieM 298
O0bemM 00pa3oBaTe/IbHOI MPOrpaMMBbI 288
B TOM YHCJIE:

TEOpEeTUYECKOe 00yIeHNE 78
nabopaTopHbie PabOTHI (€CIU TPETYCMOTPEHO)

MPAKTUIECKHUE 3aHATHS (€CIIN TPETyCMOTPEHO) 198
KypcoBasi paboTa (IpoeKT) (eciu mpeyCMOTPEHO)

KOHTpOJIbHas paboTa

Camocmosmenvras paboma 10
Koncynomayuu 6
IIpomeskyTOYHAA aTTecTALMS MPOBOAUTCSH B (pOpMe IK3aMeHa 6




2.2. TemaTHYeCKHUii IJIAH U COJeP:KAHUE YUEOHOH U CUMIIIMHBI

OI1. B.13 OcHOBBI IPOrpaMMHPOBAHUS ABTOHOMHBIX POOOTOTEXHUYECKHX CHCTEM

HaunmenoBanme Conepxxanue yueOHOro Marepuaja v (popMbl OpraHu3anuu aesitebHocTd | O6beM yacoB Koani
pa3iesioB U TeM 00yyarImuxcsi KOMIIeTeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByer
3JIeMEeHT
MPOrpamMMbl
Pazgen 1. Bsenenue.
OcHoOBBI
POOOTOTEXHUKH.
Tema 1.1 Conep:xaHue y4eOHOIro MaTepuaJa: 2
PoboTorexnnka kak Ilonsaitue poGororexHuku. PoOororexnumka B cucreme Hayk. Hcropus
NPUKJIATHASA HAYKAa. pPa3BUTHA POOOTOTEXHUKH.
3akonbl poOororexHuku. Kiaccupukamusa podoroB. IIpombiinuieHHbIE 2
po6oThI. briToBBIE pOOOTHEL. MHTEIIEKTYabHBIE POOOTHL. YenmoBeKonoa00HbIE U OK 01- 07;
3Beporo100HbIe poOOTE. MemuuuHCKU poOoThl. Boennbie po6oThl. Obmactu OK 09-10:
HCIO0JIb30BaHUS POOOTOTEXHUYECKUX YCTPOUCTB [IK 1.1-3.6
BHenpenue po00ToB B coBpeMeHHbIH comuyM. IlepcrniekTHBBI pa3BUTHS 2
poooroB. TeHaeHUMM H3MEHEHHS M KJIIOYeBble TPeOOBAHUS MHPOBOIO
PBHIHKA B 00J1aCTH POOOTOTEXHUKH.
CamocrosiTesibHas padoTa 00y4YaKIIUXCH 4
Coznmate mpe3eHTanui0 Ha Temy «Camblii HEOOBIYHBIN POOOT», 0003HAUUTH
(GYHKIMH U CUCTEMY TIEPEIBUKEHUSI BHIOPAHHONW POOOTOTEXHUYECKOU CUCTEMBI.
Tema 1.2. Conepxanue yueOHOIro MarepuaJa: 4 OK 01- 07:
Oobopynosanue ajst P060T0T_eXanec1cne KOHCTPYKTOpBI: Lego WeDo, LegoMln_dstorms NXT, OK 09-10:
U3y4YeHust Lego Mindstorms EV3, Tetrix, Matrix, Fischertechnic, Arduino, Roborobo,
POGOTOTEXHUKH. Bioloid. MK 1.1-3.6
0030p u K1accupuxkanus 0eCNUIOTHBIX JeTaTeIbHbIX allNapaToB. 4




HaunmenoBanme Conepxxanue yueOHOro Marepuaja v (popMbl OpraHu3anuu aestejbHoctd | O6beM yacoB Konsi
pa3iesoB U TeM 00y4yarIuxcst KOMIIeTEeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NPOrpamMmbl

OT1anunTesibHbIE 0CO0EHHOCTH MYJILTH POTOPHBIX CHCTEM. 4
KoHCTpyKTHBHBIE  O0COOEHHOCTM  MYJbLTH  POTOPHBLIX  aNnapaTroB 4
BEPTHKAJIBLHOI'0 B3J1€Ta U MOCAJIKH.
DJIeMeHThI KBaJipoKonTepa.
CamocrosiTesibHasi paboTa 00y4yalommXxcst 2
Pedepar Ha remy «PoOOTHI B KOCMHYECKHX MCCIIEAOBAHUSIXY.

Pasznea 2. SI3bIk

NMPOrpaMMHUPOBAHNS

C++

Tema 2.1 SI3bIk Conep:xaHue y4eOHOIro MaTepuaJa:

NPOrpaMMHpPOBAHNUA Beenenue B Cu u Cut++ 2

C++ duementhl 3bika Cu++ 2
THNBI JAHHBIX 2
Onepauum u BbIpakeHUs! 2
JInneiinbie nporpaMmmsbl Ha C/C++ 2 OK 01- 07:
IIporpamMmMupoBanue BeTBJIEHHI 2 OK 09-10;
IIporpaMMupoBaHue HMKJIOB 2 K 1.1-3.6
2 men 2| oxo
YKazarenu 2 OK 09-10;
O0padoTKa CMUMBOJIbHBIX CTPOK 2 [IK1.1-3.6
CTpyKTYpHI M 00beIMHECHHUS 2
IToTokoBbIH BBOA-BBIBOJ B cTanaapre C 2
O0BbeKTHO-OpHEHTHPOBAHHOE IPOorpaMmupoBanue B C++ 2
dopMmaTnpoBaHHbIii BBOA-BbIBOJ B C++ 2
CamocrosiTesibHasi padoTa 00y4alOIMXCst 4
CocTaBuTh 3Cce Ha TEMY: «3HaueHHne IporpaMMupOBaHus IIpHU CO3JaHUHU p060Ta».
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HaumenoBaHue Coaep:xkanue yueOHOro Matepuajia u GopMsl opranuzanuu jesarejibnoctu | O6bem yacos Koasb1
pa3iesoB U TeM o0y4yarommxcs KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3JIeMEeHT
NMPOrpamMMbl
Tema 2.2 Bsenenume B
NporpaMMHpOBaHHe
MHMKPOKOHTPOJLJIEPOB
IIporpammupoBaHue GOPTOBOI annmaparypbl KBaJpoKonrepa. 2
IMporpammuas cpexa Arduino IDE. 2
IMporpammuas cpexa Arduino IDE-nacTpoiika. 2 OK 01- 07;
Tunel MHKPOKOHTPOJLJIEPOB, CTPYKTYpAa, MOHsATHE naMsTH 2 OK 09-10;
MHKPOKOHTPOJLJIepa. K 1.1-3.6
IMoaksouenne nupoBbIX 1aTYNKOB K Arduino 2
IMoaka0YeHne aHAJIOrOBBIX AaTYHKOB K Arduino 2
WM. (PWM) 2
IIpuMep npomIMBKH. 2
TemaTuka NPAKTHYECKUX 3AHATHH U J1A00PaTOPHBIX padoT:
IIpakTHyeckoe 3ansaTHe Nel 4
3HAKOMCTBO CO CpeJIoi mporpaMMupoBaHus Ha si3bike Cu++
IIpakTHyeckoe 3anssTHE No2 4
Texnonorus co3fanus nporpamMMm. KopupoBaHMe U JIOKYMEHTHPOBaHHE OK 01- 07;
MIPOTPaMMBI. OK 09-10;
IIpakTHyeckoe 3ansaTHE No3 4 IIK 1.1-3.6
Texnomorust co3zmanust mnporpamm. llpoexkTpoBaHue ©  TECTUPOBaHUE
MIPOrPAMMBEI.
IIpakTHueckoe 3ansaTHe Ned 4
Jluneiinple anropuT™bl. Beruncienus mo Gopmynam.
IpakTuyeckoe 3ausTHe Ne5 4

JIunelHbIe AJITOPUTMBI. BrrunciaeHns B MaTeMaTHYECKHUX 3aadax.
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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

IpakTuyeckoe 3ansiTue Ne6 4

Jluneiinsle anroput™bl. CocTaBI€HUE JJOTHYECKUX BBIPAKEHUI.

IMpakTuyeckoe 3ansaTue Ne7 4

Jluneiinpie anroputMbl. OOIACTH ONHCHIBAEMbIE JIOTHYECKHE BRIPAKCHUSIMH.

IMpakTuyeckoe 3ansiTue Ne8 4

Pa3Bunka. TexcToBEIE 3a1aUn.

IIpakTHyeckoe 3ansaTHE N9 4

Pa3Buiika. Beruncnenue 3HaueHuid QyHKIMIA.

IMpakTuyeckoe 3ansitue Nel( 4

OmnepaTop BBIOOpA.

IIpakTuyeckoe 3anaTue Nell 4

Hukael. [{ukn ¢ mapameTpom.

IIpakTHyeckoe 3ansaTue Nel2 4

Iuknel. Berancnenue nociaeoBaTeIbHOCTEH.

IIpakTHyeckoe 3ansaTue Nel3 4

Huxnel. TabynupoBanue GyHKITHI.

IIpakTHyeckoe 3ansaTHe Nel4 4

Ilenouuncnennas apudmeTuka.

IpakTHyeckoe 3ansiTHe Nel5 4 OK 01-07;

IMoxnporpammel. HepekypcuBHBIE IPOLIEAYPHI M (DYHKIHH. OK 09-10;

IIpakTHyeckoe 3ansaTue Nel6 4 IIK 1.1-3.6

[Toanporpammsl. PexypcuBHBI€ Mpotie1yphl U QYHKITUH.

IIpakTHyeckoe 3ansaTue Nel7 4

OpHOMEpHbIE MaCCHBBI.

IMpakruyeckoe 3ausaTue Nel8 4

JIByMepHbIE MAaCCHBBI.
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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

IIpakTnueckoe 3ansTue Nel9 4

JIBymepHbie MaccuBbl. Oniepaiiy ¢ 3JIeMEeHTaMH MAaCCHBOB.

IIpakTnueckoe 3ansTue Ne2( 4

Pabora co crpokamu.

IMpakTnuyeckoe 3anHsiTue Ne2l 4

3aaun Ha UIMHHYIO0 apuMETHKY»

IMpakTnuyeckoe 3ansiTue Ne2?2 4

MHoXxecTBa.

IpakTuyeckoe 3ansiTue Ne23 4

3anucu(CTpyKTyphl).

IIpakTHyeckoe 3ansiTue Ne24 4

®daiinel. TunmusupoBaHHbIe (HANIIBI IETBIX YUCE.

IIpakTHyeckoe 3ansaTHEe No25 4

®aiinel. TekcToBbIe (halIbI

IIpakTHyeckoe 3ansaTHE Ne26 4

Moynu.

IIpakTHyeckoe 3ansaTHE No27 4

JlnHamMuueckue CTpYKTYphl TaHHBIX.

IpakTHyeckoe 3aHsTHE No28 4 OK 01-07;

I'paduka. OK 09-10;

IIpakTnyeckoe 3ansaTue Ne29 4 IIK 1.1-3.6

OO0BEKTHO-OpUEHTHPOBAHHOE TporpammupoBanue. Kiaccol

IpakTuueckoe 3ansaTue Ne3(0 4

OO0BEeKTHO-OpUEHTHPOBAHHOE TporpamMmmupoBanue. HacnenoBanue.

IMpakruyeckoe 3ausTue Ne31 4

OOBEKTHO-OpHUEHTUPOBaHHOE NporpammupoBanue. [11abmoHbI Ki1accoB.

13



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 Ne32 4

OOBEKTHO-OpUEHTUPOBAHHOE ITporpamMmmMmupoBanue. OTpaboTka

WCKITFOUUTEIFHBIX OTIepaITHi.

IMpakTnyeckoe 3ansiTue Ne33 4

OOBEKTHO-OPUEHTHPOBAHHOE MpoTrpaMmmMupoBanue. [IpeoOpazoBaHue THUTIOB.

IIpakTuyeckoe 3ansiTue Ne34 4

CrangaptHas 6ubnuoreka. [IoTokoBbIE€ KIIACCHI.

IMpakTuyeckoe 3ansitue Ne35 4

CrannaptHas 6nbnuortexa. CTpOKH.

IpakTuyeckoe 3ansiTue Ne36 4

CrangaptHas 6ubnuorexa. KonTeilHepHbIe KJIaCChl.

IIpakTHyeckoe 3ansaTHE Ne37 4

CrannmapTtHas 6nbmuoTteka. Mtepatopsl U GyHKIIMOHATBHBIE OOBEKTHI.

IIpakTHyeckoe 3ansaTHE Ne38 4

CrannaptHas 6mbmuoreka. AnroputMbl. Hemomuduiupytromue onepaiuu ¢

MIOCJIEIOBATEILHOCTSAMHU.

IpakTHyeckoe 3ansaTHE Ne39 4

CrangaprtHas 6ubnuoreka. AnroputMel. Moauduiupyromnme onepamimu ¢

M10CJIEIOBATEILHOCTSAMHU.

IIpakTnueckoe 3ansitue Ne40 4 -07:

C”II“)aH,Z[apTHaSI O6nbsmoTeKa. AJITOPUTMBI, CBSI3aHHBIE C COPTUPOBKOM. C())If{ %19 fg ;

IpakTu4eckoe 3ansTue Nedl 4 [IK 1.1.3 6

CrangaptHas 6ubnuoreka. AIropuTMbl pabOThl C MHOXKECTBAMH M MMUPAMUJIAMHU. T

IIpakTnyeckoe 3ansiTue Ne42 4

3HAKOMCTBO CO cpefioii pazpadotku Arduino.

IIpakTuuyeckoe 3ansitne Ne43 4

[Tporpammuas cpena Arduino IDE-nacTpotika.
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HaumeHnoBanue Copep:xanue yueOHOro MaTepuasia u (ppopMbl opraHusanuu aesarejbnoctu | Odbem yacos Koasb1
pa3/iesioB M TeM o0y4yarommxcs KOMIIETeHIIHIA,
(¢popmupoBanuio
KOTOPBIX
crnocodcTByeT
3J1eMeHT
NMPOrpamMMbl

IIpakTnueckoe 3ansiTue Ned44 4
Arduino. ®ynkiuu Setup, Loop.
IIpakTnueckoe 3ansitue Ned5 4
Arduino. Iupextusa #define, #include
IIpakTuyeckoe 3ansitue Ned6 4
Arduino. OniepaTop nprcBanBaHus, JOTHUECKUE OTIEPATOPHI.
IpakTHyeckoe 3ansTue Ned7/ 4
Arduino. IlemouncieHHbIe KOHCTAHTHI.
IMpakTuyeckoe 3ansiTue Ne48 4
Arduino. Maccussl.
IMpakTuyeckoe 3ansiTue Ne49 4
Arduino. bunapssie onepanuu.
IpakTHyeckoe 3ansaTre Ne50 4
IIpoekTHOE 3a1anue.
Koncynpranuu

IIpome:kyTounas DK3aMeH

arrecranus

Bcero: 298
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3. YCJIOBUS PEAJIM3ALIMA ITPOT'PAMMbBI YUEBHOM JUCHUILINHBI

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

CIICHHUAJIBHBIC ITIOMCIICHU A KOMHBIOTepHBIﬁ KJ1acc

OCHAILEHHBI 000PyI0BaHUEM:

paboyee MeCTO IpernoaaBaTes;

JOCKa;

paboure wMecta Ha 0a3e BBIUUCIUTEIBHON TEXHHKH, TOJKIIOUEHHBIMU K JIOKAJIBHOU

BBIUHCIIUTENBHOMN CETU U ceTu «HTepHETY;

HUMCTb

CTEH/Ibl ceTell nepejaun nHpopMaLuu;
TEXHUYECKUE CPEJCTBA KOHTPOJIA 3 (HEKTUBHOCTH 3aIIUTHI HHPOPMAIINH;
MOACJIN OCHOBHBIX YCTpOﬁCTB I/IHq)OpMaHI/IOHHO-KOMMYHI/IKaHI/IOHHBIX TCXHOJ’IOFHﬁ;
HWHTCpaKTUBHAA JOCKa,
MYJIbTUMEANIHAS CUCTEMA;
IIPUHTED;
CKaHep;
ydaeOHOe ceTeBoe MporpaMMHoOe o0ecrieueHue, o0ydaroliee mporpaMMHoe oOecrieueHue:
onepanuonHas cuctema MS Windows 7 u Bbile;
KOMILJIEKT NpuKIaaHbIX mporpamm MicrosoftOffice 2003 u Brime;
crcTeMa aBTOMAaTH3UPOBAHHOTO MTPOEKTHPOBAHNS;
MporpamMMa apXUBUPOBAHUS JAHHBIX;
ImporpamMma JJjid 3arnucCu JUCKOB,
AHTUBUPYCHAS POTPAMMa;
Opay3epsl;
porpaMma pacro3HaBaHUS TEKCTa;
IPOTpPaMMHEBIE CPEAbl KOMITBIOTEPHOH rpaduKH;
nporpaMma Jyisi 00paboTKH 3BYKa;
nporpaMmma Jyisi 00paboTKH BUCO;
CIIpaBOYHAas IPaBOBasi CUCTEMaA
y4eOHO-METOANYECKU KOHCTPYKTOP cepur «KYIKA»
S3piku: [TA]] -perynupoBKa KOHTpOJLIIEpa
C++ (cpena nmporpaMMHpPOBAHUS apAYyUHO)

3.2. UndopmannonHoe obecriedyeHue peaau3anum NporpamMmmbl

s peanuzanuu mporpaMMbl OMOMUMOTEYHBIH (OHI 00pa30BaTEIbHONW OPraHM3AlUU JIOJKEH
NeyaTHble W/WIM  DJEKTPOHHbIE oOpa3oBaTelbHble U HMH(OPMALMOHHBIE PECYPCHI,

PEKOMCHAYCMBIX UIA UCITIOJIB30BAHUS B 06p830BaTeJ'ILHOM nponecce

3.2.1. [leuaTHble N3TaAHNA

OCHOBHBIE UCTOUYHHUKHU:
1.«BBeI[eHI/Ie B PO60TOT€XHI/IKy», CIIPpaBOYHOC mocobue K IMporpaMMHOMY 00eCIIeYeHHIO

[TepBopo6oTNXT, UHT, 2011r.

2.PYKOBOJZCTBO. IIporpamma «PobGoToTexHuka» mnepBble Imaru, Bepcust 1.03. Oprkomurer

IIporpammsl  «P0oOOTOTEXHHMKA: WHKEHEPHO-TEXHUUYECKHE KaJIpbl HHHOBAIMOHHON Poccum»
[etepOypr, «Hayka» 2011.

3.Poccuiickas akamemuss Hayk, Wuctutyr mnpobnem MamumHOBeneHus, cepust «llaru B

kubepHetuky». C.A.®Oununmnos. PobotorexHuka ans aereir u poaurteneit. Cankt-IletepOypr.
Hayxka 2011.
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4.  benuosckas JLI'., beimmosckuit A.E. IIporpammupyem mukpoxommnsiotep NXT B LabVIEW. —

M.: IMK, 2010. — 278 c.

5. Heioron C. bpara. Coznanue po6oToB B jomantux ycinoBusix. — M.: NT Press, 2007. — 345 c.
6. PykoBojacrtso mpenogasareins o ROBOTC gns LEGO MINDSTORMS; nep. ¢ anrui./ Carnegie
Mellon Robotics Academy/ nep. A. denynees. — Mocksa, 2013. — 175 c.

s crynenrTa:
OCHOBHBIE HCTOYHUKU:

1.  PoGots u poboToTexuuka. MuTepHET-pecypc: http://www.all-robots.ru.

2 Kenesnswniit Genukc. lomamnee podboTocTpoenue. MaTepuer-pecypc: http://www.ironfelix.ru

3. Cepwuiiabie anapouabie po6oTel B Poccuu. MaTepHET-pecypce: http://www.rusandroid.ru

4. TlepoPobor NXT 2.0: PykoBojactBo mombs3oBatenss. — M.: M3a-Bo HWHcTuTyra HOBBIX

TEXHOJIOTUH.

oo

JIET'O-naboparopust (ControlLab):cripaB.mocodue. — M.: UHT, 1998. — 150 c.
OununmoB C.A. PoboroTexnuka ais aeteit u poauteneit. — CI16.: Hayka, 2011. — 263 c.

4 . KOHTPO.JIb Y OLIEHKA PE3YJIbTATOB OCBOEHUWS YUEFHOM JUCHUATLJINHBI

Pesynbrarel 00yueHust

Kpurepun onenkn

@OopMBI 1 METOABI OLICHKH

3HaHHUs:

— IPUHIIMIIBI JecTBUs u
MaTeMaTH4eCKOTO OTIHCAaHUS
COCTAaBHBIX 4YacTel MeXaTpOHHBIX U
POOOTOTEXHUUECKHIX CUCTEM
(mH(MOPMAITMOHHBIX,
AIIEKTPOMEXaHUYECKUX,

SJICKTPOTUAPABINYCCKUX,
OJICKTPOHHBIX JJIECMCHTOB MW CpPCIACTB
BBIYHCIIUTEILHOMN TCXHI/IKI/I);

— 0COOEHHOCTH THUTIOBBIX MOJICIICH
po06OTOB;

— OCHOBHbBIE BUJIbI 3aJ]aHuH,
BBITIOJTHSIEMBIX ~ [TPOTPAMMHPYEMBIMHU
poGoTamu;

- HA3HAYEHUE KOHCTPYKLUMOHHBIX U
IIEKTPOHHBIX neranei
POOOTOTEXHUYECKUX KOHCTPYKTOPOB;

- OCHOBHBEIC 3aKOHbI
C€CTCCTBCHHOHAYYHBIX TUCHUILIINH,

- CYIIHOCTb U 3HAYCHUC I/IH(I)OpMaI_II/II/I
B Pa3BUTHUHN COBpPCMCHHOTI'O

[lepeuncnser cucTeMHbIE
IPOrpaMMHBIE MPOIYKTHI U AAET
UM KpaTKO€ OTHCAHUE;

JleMOHCTpHpYyET BlIaJIcHHE
NPUHIIUIIAMHA TIOCTPOCHUS CHCTEM
00paboTku nHpopmMaIuu;

Bianeer ocobeHHOCTAMU
THIIOBBIX MOJIeJIEH POOOTOB;

[epeuncnsier METOIBI ¥ CPENCTBA
cbopa, 00paboOTKH, XpaHEHUS,
niepeay U HaKOTICHHS
nHpopMmanuu;

YBepeHHO OOBSCHSIET OOITHi
COCTaB U CTPYKTYPY
MEPCOHANBHBIX AIEKTPOHHO-
BBIYMCIUTENLHBIX MAIIHH

O1nieHka penieHui
CUTYallMOHHBIX 33124

TectupoBanue
VYcrHblit onpoc

HpaKTI/I‘ICCKI/Ie 3aHATHA
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MH(POPMAIIMOHHOTO O0IIECTBA;

YmMmenus:

- TPUHIAITBL pa3paboTku
IpPOrpaMMHOTO  oOecriedyeHus  Ha
OJTHOM W3 BBICOKOYPOBHEBBIX SI3BIKOB
POrpaMMHUPOBAHMUS;

- pa3pabaThIBaTh U
peaIM30BBIBATH AJITOPUTMBI Ha SI3BIKAX
MPOrPaMMHUPOBAHHS;

- HCIIOJIb30BaTb HMHCTPYMCHTAJIBHBIC
CpelcTBa pa3pabOTKH MPOrpamm;

- CTaBUTH LM U BBHIOMpATh MYyTH €€
JOCTHXKCHUS,

- paboTaTh B KOJIJIEKTUBE;

- pabotatb ¢ wuHpopmanuel B
rJI00aTBHBIX KOMITBIOTEPHBIX CETSX;

- WCIIOJIb30BaTh OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX JUCIHIUIMH B
po(hecCHOHALHOW ACATEIBHOCTH;

- MIPUMEHSTD METO/IbI
MaTeMaTH4eCKOTro aHanu3a B
npodeccuoHalbHOM 1A TENbHOCTH;

- OoHIpeAcyiATb OIIACHOCTHU W YI'PO3bI,

BO3HHUKAIOIIME B pa3BUTHHU
COBPEMEHHOTO HH(OPMAIIMOHHOTO
0O0IIIeCTBA;

JleMoHCTpHpYET BIaJIcHHE
IIPUKJIAJHBIMU IPOTPAMMAaMU JIJIS
BBIITOJIHEHHS PACYETOB;

Hcnonp3yer 35IeKTpOHHYIO ITOYTY,
CHelralIn3upoBaHHbIE
IporpaMMbl oOMeHa
uHpopMaren, mpuMeHseT
MOMCKOBBIE CUCTEMBI;

Ucnonb3yet TexHomoruu cobopa,
pa3MeIeHus], XpaHeHHs,
HaKOTUICHUS U TIpeoOpa3oBaHUs
JAHHBIX B MPO(ECCHOHATIBHO
OpUEHTHPOBAHHBIX
MH(POPMALMOHHBIX CUCTEMAX;

Hcnonb3yeT mporpaMMHbie
CPEICTBA BBIUMUCIUTEIHHOM
TEXHUKH ISl aHATIU3a U
00paboTku nHpopmaIuu;

Bnageer naBbikamu paboThI B
rpaduyueckux peaakropax asis
CO3JaHMsI U300pAKEHUHN U CXEM;

Pa3pabarbiBaeT u peann3oBbIBaET
QITOPUTMBI Ha S3BIKAX
IPOrPaMMHUPOBAHUS

[IpakTnueckue 3aHATUA

HabGmronenue B npoiiecce
MPAKTUYECKUX 3aHATHI

Onenka pemeHuit
CUTYaIlMOHHBIX 33124
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5. IJIAHUPOBAHUE YUEBHBIX 3AHATUN C UCOJb30BAHUEM
AKTHUBHBIX U UTHTEPAKTUBHBIX ®OPM U METOJAOB OB YUYEHUASA

Ne AKTHBHBIE H
Koxa-Bo HHTEPAKTUBHbIEC
n/n Tema y4eOHOr0 3aHATHUA
4acoB (popMbI U MeTOABI
o0yueHus
1. Knaccuguxkanus po6oToB ceMHuHap
Ob6nactu HCIIOJIb30BAHUS
POOOTOTEXHUYECKUX YCTPONCTB
2. 00630p u kIaccudukarus O6eCIMIOTHBIX CEMUHAP

JICTATCJIIbHBIX aIlllapaToB
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JIMCT U3BMEHEHWH 1 JOTIOJTHEHWI, BHECEHHbBIX

B PABOYVYIO ITPOIPAMMY

Ne HU3MCHCHUS, JaTa BHCCCHUA U3MCHCHUA, No CTpaHULIbI C ©BMCHCHUCM,

BbLJ1O

CTAJIO

OcHoBanue:

IMoanuchy Jua BHECHIET0 U3MEHEHHUS]
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