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AKTyaJau3auus NporpaMMbl

B cootBerctBHM co cratheil 13 denepanbHoro 3akoHa 06 00pa3oBaHuM, 4acTh 9
u [Ipukaza Munuctepctsa npocetienus PO ot 09.11.2018 Ne 196 «O06 yTBepxkaeHUN
[lopsinka opraHu3anMd W OCYIIECTBJICHHS OO0pa3oBaTENbHOW JEATEIBHOCTU TIO
JOTIOJTHUTENBHBIM 00111e00pa3oBaTeIbHBIM IIporpaMmam» NyHKT 11 - «Opranuzanuu,
OCYUIECTBISIONME  00pa30BaTENbHYIO  JEATEIbHOCTh,  €KEroJIHO  OOHOBISIIOT
JOTIOJTHUTENbHBIE 00111€00pa30BaTeNIbHbIE MPOTPaAaMMbl C YYETOM pa3BUTHUSL HAYKH,
TEXHUKH, KYIbTYPhl, SKOHOMUKH, TEXHOJIOTHIA U COITUATBHOU CHephIy.

B nononnurtensHyro oOuieobpa3zoBarenbHylo nporpamMmmy «PoboToTexHrka» Ha
2025-2026 y4eOHBI TOJ BHECEHBI WM3MEHEHHS B IIOCIEIOBATEIBHOCTh Pa3/IeioB
POrPaMMBbI, B COOTBETCTBUHU C HOBBIMU METOAMYECKUMH PEKOMEH IAITUSIMHU.



1. ITosscHUTEJIBLHAA 3AMUCKA

OenepanbHas  KoHuenmuss  pa3BUTHS  JIONOJIHUTEILHOTO  00pa30BaHUS
OTIpEIEISIET TIEJIM TOMOJIHUTEIILHOTO 00pa30BaHMs KaK OPUEHTAIMIO 00pa3oBaHMs HE
TOJBKO Ha YCBOCHHE OOYYAIOIIUMHCS OIPEICICHHOM CyMMBl 3HAaHMH, HO W Ha
pa3BUTHE €ro JWYHOCTH, €ro I03HABATEIbHBIX M CO3MJIATEJIbHBIX CIIOCOOHOCTEH.
HeobxoaumMocTh MOTHOTO MUKIa 00pa30BaHUs B IIKOJBHOM BO3pacTe 00yCIOBIICHA
HOBBIMU TPEOOBAaHUSAMH K OOpa30BaHOCTU YEJIOBEKa, B MOJHOM Mepe 3asBUBIIUMHU O
cebe Ha pyOexxke BekoB. COBpeMEHHBIH O0Opa3oBaTEIbHBIN MPOIECC AOJKEH OBITh
HaIpaBJICH HE TOJIBKO Ha Tepeaady onpeseieHbIX 3HaHUM, YMEHUI U HaBBIKOB, HO U
Ha pPa3HOIIAHOBOE pa3BUTHE PEOCHKA, PACKPBHITHE €r0 TBOPYECKUX BO3MOXKHOCTEH,
CIIOCOOHOCTEH, TAaKMX KadyeCTB JIMYHOCTH KaK WHUIIMATUBHOCTH, CAMOJCATCIHHOCTD,
dbaHTa3us1, caMOOBITHOCTh, TO €CTh BCETO TOTO, YTO OTHOCHTCS K MHIWBHIYaJIbHOCTH
yenoBeka. lIpakThka Mmokas3bIBaeT, YTO YKa3aHHbIE TpeOOBaHUS K OOpPa30BaHHOCTHU
YyeJoBeKa HE MOTYT ObITh YJIOBJIETBOPEHBI TOJBKO IIKOJIBHBIM 00pa30BaHUEM, TaK KaK
dbopmanuzoBaHHOEe 0a30BOe 0Opa3oBaHUE BCe OOJIbIIE HYKIACTCS B JOMOJHUTEIBHOM
HeopMallbHOM, KOTOpPO€ OBUIO M OCTAaeTCs OJHUM W3 OMpeAestomux (HakTopoB
Pa3BUTHS CKJIOHHOCTEH, CIIOCOOHOCTEH W HMHTEPECOB YEJIOBEKAa, €ro COIMAIbLHOTO H
poheCCHOHAIBHOTO CaMOOTIPE ICIICHHUS.

PazpaboTka nmporpaMMbl OCYIIECTBIISIACH B COOTBETCTBUU C HOPMATHUBHO-
MIPaBOBBIMH JIOKYMECHTAMH:

- Konctutynus Poccuiickoit @enepannu;

- ' paxxnanckuii kogekc Poccuiickoi;

- Tpynosoii koxgekc Poccuiickon @enepanuu;

- ®epepanbHblil 3aKk0H 0T 29.12.2012r. Ne 273 — @3 «O0 obpazoBanuu B Poccuiickoit
denepanumny;

- VYka3 lIlpesugentra Pocculickori ®Penepanuu or 07.05.2018 r. Ne204 «O
HAIlMOHAJBHBIX LIEJSAX M CTPATETHMUYECKUX 3a7ayax pas3Butus Poccurickon denepanuu
Ha niepuoa 10 2024 rogax;

- Vka3 Ilpesupenta Ned474 ot 21.07.2020 r. «O HalMOHANBHBIX WEIAX pPa3BUTHS

Poccum 1o 2030 rogay;



- Pacnopskenue IlpaBurensctBa Poccuiickoin ®@enepannu ot 29.05.2015 r. Ne996-p
«Ctparerus pa3Butua BocnuTaHus B Poccuiickoit ®@enepaunn Ha nepuoa ao 2025
rojiay;
- Ilpukaz MunucrepctBa mnpocsemenus Poccuiickoit @epepaunn ot 09.11.2018r.
Nel196 «O06 yTBep KaeHUU MOPsAIKa OpraHU3ali U OCYIECTBIEHUs 00pa30BaTeIbHON
JeSATEILHOCTH IO JOMOJHUTENIbHBIM 00111e00pa30BaTeNbHBIM IPOrpaMMam»,
- Ilpuxa3 MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoii ®enepauuu ot
23.08.2017 1. Ne816 «OO06 yTBepkKACHUHM TMOpSAKA NPUMEHEHUS OpraHU3alUsIMHU,
OCYUIECTBIISIIOIIMMU  00pa30BaTENbHYIO AESTENbHOCTh, 3JEKTPOHHOTO OOy4YEHHS,
JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTMM MPH peann3alnuu 00pa3oBaTEIbHBIX
IpOTrpaMmy;
- [locTanoBieHHE | TaBHOTO rOCy1apCTBEHHOTO CaHUTAapHOro Bpada PO ot 28.09.2020
r. Ne28 «O06 yrBepxnenuu CanlluH 2.4.3648-20 «CaHutapHO-31HUIEMUOIOTTUYECKUE
TpeOOBaHMSI K OpTraHU3AIMSIM BOCITUTAHUS U OOYUYEHUS, OTJBIXa U 03/IOPOBJICHUS JCTe
U MOJIOACIKI;
- 3akon PocrtoBckoii oomactu ot 14.11.2013 Ne26-3C «O06 o6pazoBanuu B PocToBckoii
o0macTm;
- Meroauyeckne  peKOMEHJAUMU IO  NPOEKTHUPOBAHUIO  JIONOJHHUTEIBHBIX
o0IIepa3BUBAIONINX MPOTPAMM, HAMpaBIEHHBIX MUCbMOM MuHoOpHayku Poccuiickoii
®enepanuu ot 18.11.2015 1. Ne(09-3242.
- ITucemo Munnpocsemenuss P® ot 19.03.2020 r. Ne I'J1-39/04 «O wnampaBieHUH
METOAMYECKUX peKoMeHaauui» (MeTtoauyeckue peKOMEHJAluu IO peanu3alu
oOpa3zoBaTeIbHBIX IPOTpaMM HAYaJdbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPEeIHEro
oOmiero oOpaszoBaHusi, 00pa30BaTEIBHBIX MPOTPAMM CPEIHEro MPOGECCHOHATHHOTO
o0pa30BaHus U JOMOJHUTEIbHBIX 00I1e00pa30BaTEIbHBIX MPOTrpaMM € MPUMEHEHUEM
AJIEKTPOHHOTO OOYYEHUS M TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI.

B coBpemeHHOM MUpe CKOPOCTh Pa3BUTHsI MaTEPUATBHBIX, MH()OPMAITMOHHBIX U
COLIMAJIBHBIX TEXHOJIOTMM BO BceX cdepax >KU3HU OOLIECTBA M Ka)XIOT0 YeJOBEKa
CTPEMHTENIBHO PACTET. Y POBEHb TEXHOJIOIMI ONpPEEseT SJKOHOMUYECKOE COCTOSHHE

1100011 CTpaHbl, €€ MECTO HAa MUPOBBIX PhIHKAX, KAYECTBO KU3HU. 7151 pazpaboTku u



WCITOJIb30BAHUSI HOBBIX TEXHOJOTWYECKUX TPUHIIAIIOB M TEXHOJOTUH HEOOXOIUMBI
OMpENICJICHHbIC MOJICTIM MBIIUJICHUS W MOBEACHUS (TEXHOJIOTHYECKasi rPaMOTHOCTh U
M300peTaTeNbHOCTD), KOTOPHIE, KaK MOKa3bIBACT OMBIT MHOTHX CTpaH, GOPMUPYIOTCS B
IIKOJIBHOM BO3pacTe.

HNHTtepeck! Hallel cTpaHbl Ha JJAHHOM 3Tare pa3BUTHS TPEOYIOT, YTOObI BHUMA-
HHE 00yJaronuxcs ObLI0 0OpaIieHo Ha HHKEHEPHO-TEXHUYECKYIO ACATeIbHOCTD U
pa3BUTHE BBICOKOTEXHOJIOTMYHOTO MPOM3BOJcTBA. OOIMIECTBY HEOOX0OAMMa JTUIHOCTD,
CrocoOHasi CaMOCTOSATENIbHO CTaBUTh YUCOHBIC I1€IM, IPOCKTUPOBATh IYTH UX peajlu-
3aIuu, KOHTPOJIUPOBATh U OIEHUBATh CBOM JIOCTHUKEHUSI; 0COOYI0 3HAUUMMOCTh MPHOO-
peTaroT yMeHus paboTaTh ¢ pa3HbIMU UCTOYHUKAMH MH(OpMAIINK, OIIEHUBATh UX U HA
ATOM OCHOBE (hOPMYIUPOBATH COOCTBEHHOE MHEHUE, CYXKICHHUE, OIICHKY.

CoBpeMeHHBIN YeJIOBEK JOJKEH OPUEHTHUPOBATHCS B OKPYKAIOIIEM MHUpPE Kak
CO3HATEJIbHBIM CYOBEKT, aJICKBATHO BOCIIPUHUMAIOIIUM TTOSBJICHHUE HOBOT'O, YMEIOIIIHI
OPUEHTUPOBATHCSI B OKPYIKAIOLIEM, MOCTOSSHHO M3MEHSIOLIEMCS MHUpPE, TOTOBBIM
HEMPEPHIBHO YUYUTHCS.

B Hacrossmuii moMeHT B Poccun pa3BuUBarOTCS HAHOTEXHOJIOTHUM, DJIEKTPOHUKA,
MEXaHHKa W MPOTpaMMHUpPOBaAHUE, T.€. CO3pPEBAET OjarojaTHas MoYBa JJig Pa3BUTHS
KOMITBIOTEPHBIX TEXHOJOTHH, poOOTOTEXHUKH, 3D MoaenupoBaHus, MPOTOTUITHPOBA-
HUSL.

OOGpazoBatenbHasi JEATEIbHOCTh MO 3TUM HAIpPaBJIEHHUSIM TO3BOJISECT, C OJHOM
CTOpPOHBI, C(HOPMHUPOBATH Y 00yUJaIUXCs MpeacTaBiacHrue o TexHonorusax XXI Beka, a ¢
JPYrol CTOPOHBI, CHOCOOCTBYET Pa3BUTUI0 MX KOMMYHHUKATHUBHBIX CIIOCOOHOCTEH,
HaBBIKOB B3aWMOJICUCTBUS, CAaMOCTOATEIILHOCTH TPU NPUHSATUMU PEIICHUM, a TakkKe
PACKpBIBAET UX TBOPUYECKUM MTOTECHITUAI.

Nmenno cdepa AOMOJHUTEIBHOTO OOpa3oBaHUs JETEeW CO3MaeT OCOObIE BO3-
MO>KHOCTH JIJIsl Pa3BUTHS 00pa30BaHUs B IIEJIOM, B TOM YHCIIC JJIsl PACIIUPEHUS TOCTY-
1a K ri100abHBIM 3HAHUSAM W MH(POPMAIUH, OTIEPEKAOIIEro 0OHOBJICHHUS €ro COoJIep-
JKaHUsI B COOTBETCTBUU C 3aJladyaMU MEPCIEKTUBHOTO Pa3BUTHUS CTpaHbl. DAKTUUECKU

3Ta cpepa CTAHOBUTCS MHHOBAIIMOHHOM IJIOMIAAKON ISl OTPaOOTKH 00pa30BaTeIbHBIX



MoJieJiel U TeXHOJOTHil Oyaylero, a mepcoHaqu3alus JAONOJHUTEIBHOTO 00pa3oBa-

HUS OTIPEIETSETCS KaK BeAyIui TpeH pa3Butus oopazoBanus B XXI Beke.

2.1. HanmpaBjieHHOCTH 00pa30oBaTe/IbHON POrpaMMbl
HampaBneHHOCTB IpOrpaMMBI - HAy4HO-TeXHUYecKast. [[porpamma HanpasiieHa Ha
IPUBJICYEHHE 00YYAIOIINUXCS K COBPEMEHHBIM TEXHOJIOTMSIM KOHCTPYHPOBAHMUS,

POrpaMMHUPOBAHUA U UCTIOTIB30BAaHUS POOOTHU3UPOBAHHBIX YCTPOMCTB.

2.2. HoBu3Ha, aKTyaJIbHOCTb, MIeJArOrH4ecKas 1ej1ec000pa3HOCTh

HoBu3Ha nporpamMmel: B OCIEAHUE IOAbl OJHOBPEMEHHO ¢ MH(OpMaTU3aluen
o011ecTBa JJaBUHOOOPA3HO pacIIUpsieTCs] IPUMEHEHUE MUKPOIIPOLIECCOPOB B KaueCTBE
KIJIFOYEBBIX KOMIIOHEHTOB aBTOHOMHBIX YCTPOMCTB, B3aMMOJEUCTBYIOIIUX C OKpPYXa-
IOLIUM MUPOM 0e3 ydactus denoBeka. CTpEeMUTENbHO pacTyliie KOMMYHUKAIIMOHHbBIE
BO3MO>KHOCTH TaKUX YCTPOMICTB, paBHO KaK U paclIipeHre UHPOPMAILIMOHHBIX CUCTEM,
MO3BOJISIIOT TOBOPUTH 00 HM3MEHEHUHU Cpeibl OOMTAHUS 4YelloBeKa. ABTOPUTETHBIMHU
IpyNIaMu MEXIYyHAapOJIHBIX SKCIEPTOB 00JIACTh B3aMMOCBSI3aHHBIX POOOTHU3UPOBAH-
HBIX CHCTEM IPHU3HAHA IPUOPUTETHOM, HECYIIEN MOTEHIMA PEBOJIIOLMOHHOTO TEXHO-
JIOTHYECKOI0 MPOpPhIBA U TpeOyrolel aleKBaTHOW peakiuy Kak B cepe HayKu, TaK U B
chepe 0Opa3zoBaHMS.

B cBf3M ¢ aKTUBHBIM BHEAPEHHEM HOBBIX TEXHOJIOTMM B JKHU3HB 00IlECTBa MO-
CTOSIHHO YBEJIMUYMBAETCS MOTPEOHOCTh B BHICOKOKBAJIM()UIIMPOBAHHBIX CHEIMATINCTAX.
Mexnay Tem, Urpsl B poOOThI, KOHCTPYHPOBAHUE M M300PETATENHCTBO MPUCYILU TO-
JABJISIOIIEMY OOJIBIIMHCTBY COBPEMEHHBIX JeTed. Takum oOpa3om, MOsSBUIACH BO3-
MOKHOCTb U Ha3peia HeOOXOAMMOCTh B HEMPEPHIBHOM 00pa3oBaHUU B cdepe podboTo-
TEXHUKU. 3alOJIHUTh MpoOesl MeXIy NEeTCKUMH YBIEUEHUSIMH U cepbe3Hoil BY3o0B-
CKOM MOATOTOBKOW IMO3BOJISIET U3y4YeHHE POOOTOTEXHUKH B YUPEKICHHSIX JOTOJIHU-
TEJIBHOTO 00pa30BaHMs HA OCHOBE CHEIMAIbHBIX KOHCTPYKTOPOB.

BBenenue nonosHUTENLHOM 00pa3oBaTelibHON MporpaMMbl «PoOOTOTEXHUKA» B
JAT Hen30e:xHO HM3MEHUT KapTUHY BOCHPUATHA OOYYAIOIIMMHUCA TEXHUYECKUX

AUCHUIIIIMH, IICPCBOJAA HMX H3 pa3paga YMO3PHUTCILHBIX B pa3psad IIPHUKIAJIHBIX.



[IpumeHeHne nOeTbMH HAa NPAKTUKE TEOPETUYECKUX 3HAHWM, IIOJYYEHHBIX Ha
MaTeMaTuKe Wi (U3MKe, BEACT K 0oJjiee TIIyOOKOMY IMOHUMAHHUIO OCHOB, 3aKPEIUISIET
MOJTyYeHHbIC HaBbIKU, GOpMHUPYs 0Opa3oBaHUE B €ro HauiIyuiieM cMmeicie. M ¢ npyroi
CTOPOHBI, WTPHI B POOOTHI, B KOTOPHIX 3a0JarOBPEMEHHO Y3HAIOTCS OCHOBHBIC
MPUHIUIIBI  PACUETOB MPOCTEHIIMX MEXAHUYECKUX CHUCTEM M aJITOPUTMBI  HUX
aBTOMAaTHYECKOTO  (PYHKIIMOHMPOBAHUS IO YIpaBJIECHHUEM IPOTrpaMMHPYEMbIX
KOHTPOJUIEPOB, MOCIYX,AaT XOPOIIEH MTOYBOU I MOCIEAYIOIIETO OCBOCHUS CIIOAKHOIO
TEOPETUYECKOr0 Marepuasia Ha ypokax. IIporpaMmupoBaHue Ha KOMIIBIOTEpE
(HampuMep, BUPTYaIbHBIX HCIIOJIHUTEIEH) MPU BCEH €ro MOJE3HOCTHU JIS Pa3BUTHUS
YMCTBEHHBIX CITOCOOHOCTEW BO MHOTOM YCTyIaeT MPOrpaMMHUPOBAHUIO aBTOHOMHOTIO
YCTPOMCTBA, JEHCTBYIOIIETO B peaabHOM OKpyKaromieh cpene. [lomo6HO ToMy, Kak
KOMITBIOTEPHBIE UTPHI YCTYIAIOT B MOJIE3HOCTH UTPaM HACTOSIIIUM.

B03MOXXHOCTh MPUKOCHYTHCSI K HEU3BEAAHHOMY MHPY POOOTOB ISl COBPEMEH-
HOTO peOeHKa SIBIISIETCS OYEHb MOIIHBIM CTHUMYJIOM K MO3HAHUIO HOBOTO, MPEOojIe-
HUIO MHCTUHKTA MoTpeOuTess U (OPMUPOBAHUIO CTPEMJICHHUS K CaMOCTOSATEIHbHOMY
cosuganuto. [Ipu BHeNTHEH MPUBJIEKATEILHOCTH MOBEACHUS, POOOTHI MOTYT OBITH CO-
JIEPKATEIBHO HAIOJHECHbI MHTEPECHBIMM M HEMPOCTHIMM 3aJladaMH, KOTOPbIE HEU3-
OEXHO BCTaHYT Iepe]] IOHBIMU MH)KeHepaMu. VX perieHue cMOoXeT MPUBECTH K pa3Bu-
THUIO0 YBEPEHHOCTH B CBOMX CWJIaX U K PACIIMPEHUIO TOPU3OHTOB IMO3HAHUS.

HoBbie npuHUMMBI pEHICHUS aKTyaldbHbIX 33/Ja4 4YEJIOBEYECTBA C IOMOIIBIO
poOOTOB, YCBOCHHBIE B IIKOJILHOM BO3pacTe (IyCTh U B UTPOBOM (hopme), KO BpeMEHH
OKOHYAaHHUS By3a M Hauaja pabOThl MO CHEHHAIBHOCTH OT30BYTCS B MPUHIIUITHAIBHO
HOBOM TMOJAXOJE K peaJbHbIM 3aJayaM. 3aHUMasACh C JE€TbMHU Ha KpPYXKKax
pPOOOTOTEXHUKH, MBI TOJTOTOBUM CHEIMAIMCTOB HOBOTO CKJaja, CHOCOOHBIX K
COBEPILICHUIO MHHOBAIIMOHHOTO MTPOPHIBA B COBPEMEHHOW HAYKE U TEXHUKE.

HoBuzHa mporpamMmbl Takke OMpenessieTcss THOKOCThIO IO OTHOIIEHUIO K
maThopMaM peau3yeMbIXx PoOOTOTEXHUYECKUX YCTPOUCTB. [IpakTuyecku Bce mpo-
rpamMMBbl JOTIOJIHUTEJIBHOTO U MpOo(ecCuoHanbHOTO 00pa3oBaHUs OPUEHTUPOBAHBI HA
oJIHYy TuTaTGopMy. ITO 00YCIIOBIEHO B PABHOW CTETICHN (PMHAHCOBBIMH, BPEMEHHBIMH,

KaJApOBbIMHU U IIPOrpaMMHBIMH OTPaHUYCHUAMUA (B KaXXJI0M cCiIyda€ B CBOCM COOTHO-



mennn). Hanmpumep, MMpoKo pekiiaMupyeMble B TIOCIICIHEE BpEeMs IMPOTrPaMMEI, T10-
CcTpoeHHbIe Ha 0a3e Lego-poOoToB, obecneunBaroT 0a30BOe 00pa30BaHNE HAYWHAIO-
IIAX 3aHUMAThCSI POOOTOTEXHUKOM, HO MPEICIbHO OTPAHUYCHBI 10 IIMPOTE pean3a-
IIUU BO3MOXKHOCTSIMH KOHCTPYKTOpA, MPEIHA3HAYCHHOTO IS JACTeH JOIIKOIBHOTO H
MJIAJIIIIETO IKOJIBHOTO Bo3pacTa. [IporpaMmbl podhecCHOHATLHOTO 00pa30BaHUs —
OYCHb IIMPOKH B 0030pHOM YacTH, HO B MPAKTUYECKON YaCTH MOJOOHBI UTOJIBHOMY
VIIIKY ¥ KpaiHe JaJIeKH OT CBOOO I TBOPUCSCTBA.

JlaHHas TporpaMMa TO3BOJISCT MOCTPOUTh MHTETPUPOBAHHBIA KypC, COMPSDKEH-
HBI CO CMEKHBIMHU HAIIPABJICHUSMH, HAIIPSAMYIO BBIBOJISIINN Ha CBOOOJHOC MaHUITY-
JUPOBAaHUE KOHCTPYKIIMOHHBIMHA M JJICKTPOHHBIMH KOMITOHEHTaMH. BcTpamBasch B
CIMHYIO JIMHUIO, 33JaHHYI0 IEJIbI0 TPOCKTUPOBAHUS, KOMIIOHEHTHI MPHOOPETAIOT
TEXHOJIOTHUSCKUN XapakTep, (AaKTUYSCKH CTAHOBITCS KOHCTPYKTOPOM, ITO3BOJISIO-

UM UMCTb OoJIBIIIE CTEIICHEH CBO6OI[I>I TBOpPYCCTBA.

AKTYaJBHOCTH IIPOTPAMMEBI TI0 POOOTOTEXHUKE OTPEACIIACTCS
0CTpeOOBAaHHOCTBHIO Pa3BUTHS JAHHOTO HAPaBJIEHUS IE€ATEIbHOCTH COBPEMEHHBIM
OOLIECTBOM.

CyliiecTByeT MHOXKECTBO BaXHBIX MpOOJEM, Ha KOTOpPblE HHUKTO HE XO4YeT
oOpaiaTh BHUMaHUsA, IO TEX MOP, TTOKAa CUTyaIUsl He CTAHOBUTCS KaTacTpo(uueckoil.
OpHoii u3 Takux npodiem B Poccum sBisItOTCA: €€ HeIoCTaTOuHass 00€CIeUYeHHOCTh
WH)XCHEPHbIMU KaJapaMH W HHM3KUH CTaTyCc HH)KeHepHoro oOpazoBaHus. Ceifuac
HEOOXOJMMO BECTH TMOMyNspu3anuio mnpodeccuu WHXKeHepa. VHTeHCHBHOE
UCIOJIb30BaHUE POOOTOB B OBITY, Ha TPOW3BOJACTBE W Tosie 00s TpedyeT, 4TOOBI
M0JIb30BaTENH 00J1aalIi COBPEMEHHBIMH 3HAHUSIMU B 00JIACTH YIIPABJIEHUS pOOOTaMH,
YTO TMO3BOJIMT pa3BUBaTh HOBBIC, YMHBIC, Oe30macHble M 0OoJee MPOIBUHYTHIC
aBTOMAaTHU3UpOBaHHbIE cucTeMbl. HeoOxonmMo npuUBHBATH HHTEpPEC YYaIIUXCAd K
00J1aCTH pOOOTOTEXHUKU U aBTOMATU3UPOBAHHBIX CUCTEM.

[Tporpamma «PobGoTOTEXHUKA» yIOBIETBOPSET TBOPUECKUE, MO3HABATENBHEIC TO-

TpeOHOCTH AeTel (0cOOEHHO MajbUMKOB) M UX poauTenel. JlocyroBbie moTpedHOCTH,



00yCIIOBJIEHHBIE CTPEMIIEHUEM K COIEPKATEIBbHOM OpraHu3aluu CBOOOAHOTO BPEMEHH
PEeanu3yroTCs B PAKTUYECKON EATEIBHOCTH YUALUXCS.

[Iporpamma «PobOoToTexHHKa» BKIIOYAeT B ceOs M3yuyeHUE psijia HANpaBICHUN B
00JacTh KOHCTPYHMPOBAHHUS M MOJICIHPOBAHUS, HPOTPAMMHUPOBAHUS U PELICHHS

Pa3IMYHBbIX TCXHUYCCKHX 3a1a4.

IMenarornyeckas 1meaecoodpa3HOCTh

[lenarormucekas 1e1ecO00pa3HOCTh 3aKIIOYAETCs HE TOJBKO B PA3BUTUU
TEXHUYECKUX CIOCOOHOCTEH M BO3MOXKHOCTEM  CpEACTBAaMU  KOHCTPYKTHBHO-
TEXHOJIO-

TMYECKOro MOJX0/1a, TapMOHU3ALMHA OTHOLIEHUN PEOEHKA U OKPYXKAIOLIEro MUpa, HO
U B Pa3BUTUHU CO3UJATENBHBIX CIIOCOOHOCTEN, YCTOMYMBOTO NMPOTUBOCTOSIHUS JTIFOOBIM
HETaTUBHBIM COLIMAJIHBIM U COLMOTEXHUYECKUM MPOSBICHUSIM.

B ocHoBe mpensaraemMoil mporpamMmsl JIEKUAT UES UCIIOJIb30BAaHUS B 00yUEHUHU
COOCTBEHHOW aKTHMBHOCTH ydamuxcs. KoHIenus qaHHoi nmporpaMMBbl - TEOpHs pas-
BUBAIOIIET0 00YYEHUS! B KAHBE KPUTHUUECKOTO MbIILIEHUSA. B OCHOBE CO3HATEIBHOIO
aKkTa YYeHMs B CUCTEME Pa3BUBAIOILLETO OOYUYEHHUs JIEKUT CIIOCOOHOCTh K IPOJYKTHB-
HOMY TBOPYECKOMY BOOOPaXEHHIO M MbIIUIEHHIO. bonee Toro, 6€3 BRICOKOrO ypOBHS
pPa3BUTHE ATUX MPOLECCOB BOOOIE HEBO3MOXHO HU YCHEUIHOE OOy4YeHHE, HU CaMO-
oOyueHue. IMEHHO OHU ONpEAeNAOT pa3BUTHE TBOPUYECKOrO MOTEHIIMANIa YEJIOBEKa.
['oTOBHOCTH K TBOpYECTBY (POPMHUPYETCSI HA OCHOBE TAKUX KAYECTB KAK BHUMAaHHE U
Ha0II0AATEIbHOCTh, BOOOpaKeHNE U (paHTa3us, CMEIOCTh U HAXOJAYWBOCTh, YMEHHUE
OPUEHTUPOBATHCA B OKPYKAIOLIEM MHUpE, MPOU3BOJIbHASA NaMsTh U Ap. Mcrnons3oBa-
HUE MPOrpaMMBbl MO3BOJIIET CTUMYJIUPOBATH CIIOCOOHOCTh JETEl K 00pa3HOMY U CBO-
00HOMY BOCHIPUSITUIO OKPYXAIOLIero Mupa (JIroAel, MpUpOIbl, KyJIbTypHBIX LEHHO-

CTEl), ero aHaJIM3y U KOHCTPYKTUBHOMY CUHTE3Y.

2.3. Heab 1 3a1a4M JONMOJHUTEILHONH 00Pa30BaTeILHON MPOrpaMMBblI



- pa3BHUTHE TBOPYECKUX M HAYYHO-TEXHUYECKMX KOMIIETCHIIMA OOYYaIOIIUXCS B
HEPa3pbIBHOM E€JIMHCTBE C BOCIUTAHMEM KOMMYHHUKATHBHBIX KaueCTB U IEJICHAIPaB-
JICHHOCTH JINYHOCTH Y€PE3 CUCTEMY ITPAKTUKOOPUEHTUPOBAHHBIX IPYIIIOBBIX 3aHSATHUH,
KOHCYJIBTALIMM U CaMOCTOSITENIbHOW JIESATEIbHOCTH BOCIIUTAHHUKOB IO CO3JAHUIO PO-
OOTOTEXHUYECKHUX YCTPONCTB, PEIIAIOIINX TOCTaBICHHBIC 3a/1a4K;

- 0o0y4eHHe OCHOBaM KOHCTPYMPOBAHUS U MIPOTpaMMHUPOBAHUSI.
ObpazosamenvHbie
- HCTIOJIb30BAHUE COBPEMEHHBIX Pa3pabO0TOK M0 pOOOTOTEXHHUKE B 00J1acTH 00pa3oBa-
HUSI, OpPraHU3alMs HA UX OCHOBE aKTUBHON BHEYPOUHOMU JIEATEIILHOCTH O0yYarOIIUXCS;
- 03HAKOMJIEHHE 00YYaIOIIUXCs ¢ KOMIUJIEKCOM 0a30BbIX TEXHOJIOTUMA, TPUMEHAEMBIX
IIPU CO3/IaHUH POOOTOB;

- peanu3anus MEeXKIPEAMETHBIX CBA3EH ¢ PU3UKOM, MHPOPMATUKON U MATEMATUKOM;

- perieHne o0yJanuMucs psjga KHOepHETUUECKUX 3a/1a4, pe3yJIbTaTOM KaXKI0i U3 KO-
TOPBIX OyeT paboTaIOIMINI MEXaHNU3M HIIA POOOT C ABTOHOMHBIM YIIPaBICHUEM;
Pas3zsusarowue

- pa3BUTHE Yy 00yJarONUXCsl MH)KEHEPHOTO MBIILJIEHHU S, HABHIKOB KOHCTPYUPOBAHUS,
porpaMMHUpPOBaHus U 3OPEKTUBHOTO UCTIOIB30BAHUS KHOEPHETUUECKUX CUCTEM;

- pa3BUTHE MEJKOH MOTOPUKHU, BHUMATEIbHOCTH, aKKypaTHOCTH M H300peTaTelbHO-
CTH;

- pa3BUTHE KPEATUBHOI'O MBILUIEHUS U MPOCTPAHCTBEHHOTO BOOOpa)keHus o0yuaro-
HIUXCS;

- OpraHu3alMs U Y4acTUE B UIPaxX, KOHKYPCAaX U COCTI3aHUAX pOOOTOB B KauecTBE 3a-
KpEIUJICHUSI U3y4aeMoro MaTepuasna u B UEIsIX MOTUBALIMA 00yUYEHUS.
Bocnumamenvuvie

- MIOBBIIICHUE MOTUBALIMK O0YYAIOIIUXCS K M300pEeTaTeIbCTBY U CO3/IAaHUI0 COOCTBEH-
HBIX POOOTHU3UPOBAHHBIX CUCTEM;

- opMupoBaHue y 00y4aronuxcsi CTpeMJICHUS K TIOTYyYEeHUI0 KAYeCTBEHHOTO 3aKOH-
YEeHHOT'0 pe3yJIbTaTa;

- (hopmMupoBaHNE HABBIKOB MPOEKTHOTO MBIIIIEHUS, pAaOOTHI B KOMaH/IE.
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2.4. OTianuyMTeIbHbIE 0COOEHHOCTH JAHHOM JONOJHUTEIBHOI 00pa3oBaTeIbHOM
NPOrpaMMBbI OT yKe CyLIeCTBYIIINX 00pa30BaTeJbHbIX IPOrPaMM
Jannast oOpa3oBarenpHasi MporpaMMa MMEET Psii OTIIMYMH OT YK€ CYIIECTBYIOLIUX
aHaJIOTOB:
- 3JIEMEHTHI KNOEPHETUKU U TEOPUU aBTOMATUYECKOTO YIIPABJICHUS aJallTUPOBAHbI IS
YPOBHSI BOCIPHATHS JETEM, YTO MO3BOJSAET HayaTh MOATOTOBKY MHKEHEPHBIX KaJpPOB
yxe ¢ 10 ner;
- CYIIECTBYIOLIUE aHAJIOTH MIPEAIOIIAraloT HOBEPXHOCTHOE OCBOCHHE JIEMEHTOB POOO-
TOTEXHHUKH C MPEUMYILIECTBEHHO JIEMOHCTPAIMOHHBIM MMOAX00M K UHTETPALUH C APY-
rumMu npeameramu. OCOOEHHOCTBIO TAaHHOM NPOrpaMMBbl SIBJIAETCS HALIEIEHHOCTh Ha
KOHEYHBIN pe3ysbTar, T.. peOEHOK CO37aeT HE MPOCTO BHEUIHIOIO MOJEb po0oTa, J10-
pPHUCOBBIBasi B CBOEM BOOOPAKEHUHU €r0 BOZMOXHOCTH. PEOEHOK co3/aeT NeiCTBYIOIEe
YCTPOMCTBO, KOTOPOE pEUIAET MOCTABICHHYIO 3a/1a4y;
- IPOrpaMMa IUIOTHO CBSI3aHA C MACCOBBIMU MEPONPHUATHIMHU B HAYYHO-TEXHUYECKOU
chepe 11 nered (TypHHpPaMH, COCTSI3aHUSAMH, KOH(EPEHUUSIMHU), YTO MO3BOJISET, HE
BBIXO/Sl 32 paMKU yueOHOro Ipolecca, NIpUHUMAaTh aKTMBHOE y4yacTHE B KOHKypcax
Pa3IMYHOrO YPOBHS: OT PAHOHHOTO JI0 MEXIYHAPOIHOTO.

2.5. Bo3pacr jaereii, ydacTBYIOIIMX B peald3allMd JIaHHOW JIONOJHUTEIBLHON
oOpazoBarenbHOI mporpamMmbl 10-18 met

2.6. Cpoxku peanu3anvu JONOJTHUTEJIbHOM 00pa30BaTe/]bHON NPOIrPAMMBI:
mporapmMma paccuuTana Ha 3 roja o0ydeHusi, 648 akaeMUYeCKUX 4acOB.

2.7. ®opMbI U peKUM 3aHATHI: OYHAs TPYIIOBAas, OYHAsA C NPUMEHEHUEM
JUCTAaHIMOHHBIX TEXHOJIOTUM.

IMo3naBaTenbHbI# (BOCIPUSTHE, OCMBICIICHHE U 3alIOMUHAHUE 00YYaIIUIOMUCS
HOBOTI'0 MaTepuasa ¢ MPUBJICUYEHUEM HAOIIOAEHUS TOTOBBIX TPUMEPOB, MOACIUPOBA-
HUS, U3yYEHUS WILTIOCTPALIUNA, BOCTIPUATHS, aHATIU3a U 0000IIEHNS IEMOHCTpHUpYe-
MBIX MaTE€pHUaJOB);

MeTtoa npoekToB (IIpU YCBOCHUH U TBOPUYECKOM MPUMEHEHUH HaBBIKOB U yMe-

HUU B TIporiecce pa3paboTKu COOCTBEHHBIX MOJIETIEH )
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CucremaTusupyromuii (0ecena o remMe, COCTaBICHHE CUCTEMATHU3UPYIOLIUX
Tabnuil, rpad)uKOB, CXEM U T.1I.)

KouTpoabHblil MeToa (IIpY BBISIBJICHUH Ka4eCTBA YCBOCHUS 3HAHUM, HABBIKOB
¥ YMEHHUH M UX KOPPEKITUS B MIPOIIECCE BBHITOTHCHHS MPAKTUYCCKUX 3 TaHHH )

I'pynnoBas padora (MCHONB3yeTCs TP COBMECTHOM cOOpKe MoJIeTieH, a TaKkxKe
pHU pa3pabOTKe MPOEKTOB)

Kaxnoe 3ansiTue BKIIOYAaEeT B ce€0sl TEOPETHUECKYIO M MPAKTHYECKYIO YacCTb.
BaxxHol cocTaBisitoneil Kaxaoro 3aHSATUS SBISETCS CaMOCTOsITENIbHas paboTa 00y-
YAIOIINXCS, pEATM30BaHHAS B BUJIE TIPAKTUYECKOM PaOOTHI.

B HekoTOphIX MpakTHYECKUX paboTax pachpenesieHHe 3aaHui Mexay oOyua-
IOIMMUCS HOCUT WHJWBUIYAIbHBIA XapakTep. B psane paboT UMeEroTcs 3ajaHus mo-
BBIIIICHHOMCIIOXKHOCTH, 33/1aHUs TBOPUECKOTO COAEPIKAHUSA, YTO MOMOTAET JOCTUTaTh
TBOPYECKOTO YpOBHsI 00ydeHHOCTH. [log0op mpakTHuecKkux 3aJaHuil OpUEHTUPOBAH
Ha oOecreueHne MHANBUAYAIBbHOIO NoaxoAa B oOpa3zoBanuu. OO0ydeHre Ha BBICOKOM
YpOBHE TPYAHOCTH COMPOBOXKIACTCS COOJIIOJIEHUEM MEpPbl TPYJHOCTU U OCYIIECTBIIe-
HUeM (g depeHIMPOBaHHOTO MOAX0Aa K 00yUYaroIIMMCs Ha OCHOBE JMarHOCTHUKH MX
peanbHbIX y4eOHBIX BO3MOKHOCTEH C aKIIEHTOM Ha MPUMEHEHUH Mep AudpepeHpo-
BaHHOW MOMOIIY OOYYAIOIIMMCSI C pa3HbIM YPOBHEM IMOJTOTOBKH 10 MPEAMETY U OT-
HOIIICHUSI K YYEHHIO.

Tekymuii KOHTPOJIb YPOBHS YCBOEHHUS MaTEpUaia OCYIECTBIISIETCS 10 PE3YJib-
TaTaM BBITIOJIHEHUS 00YYAIOIMMHUCS CAMOCTOSITEIBHBIX IPAKTUYECKUH 3a1anuii. UTo-
TOBBIN KOHTPOJIb PE3yJIbTATOB N3YUCHHSI MOAYJIS peanu3yercs B (hopMe MpOoeKTa.

Hcnonv3yemvie munvl 3anamuii:

1)3anamue popmuposanusi Ho8bIX 3HAHUL

Ypoku (GopMHpOBaHUS HOBBIX 3HAHUN KOHCTPYHPYIOTCS B (OpMax: ypOK-
JIEKIIHSI; YPOK- UCCIIEIOBAHNE; MYJIbTUMENA - YPOK; MPOOJIEMHBIN YPOK.

CtpykTypa ypoKa COYETAEeT dTallbl: OPTraHW3aI[MOHHBIN, TOCTAHOBKH €M, aKTyau-
3alliy 3HAHWHW, BBEJCHUS 3HAHHI, 0000IIEHNs IEPBUYHOTO 3aKPETUICHUS U CUCTeMa-
TU3allMW 3HaHUH, TIOJIBEJCHHS UTOTOB O0Y4EHHUS, OTIPECIICHUs JOMAITHETO 3aaHUsI U

HHCTPYKTa)a 110 €TI0 BLIIIOJIHCHHUIO.
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[lens ypoka ¢opMUpOBaHUS HOBBIX 3HAHUH - OpraHu3aIis paboThl O YCBOSHUIO HMHU
MOHSITUI, HAYYHBIX (PAKTOB, MPEAYCMOTPEHHBIX YU€OHOM MPOrpaMMOH.

2)3anamue 0byueHus yMeHUsAM U HABLIKAM

Ypok oOydeHnsi yMEHUSIM B HaBBIKaM TperycMaTpuBaeT (OPMBI: yPOK-
PAKTUKYM; YPOK- TUAJIOT; YPOK - JAEJIOBas UK POJIeBas Urpa; KOMOMHUPOBAHHBIN
ypok; Llenb naHHOro THMa ypoka - BRIpadOoTaTh y yYalluXcs ONpeesIieHHbIE YMEHUS U
HaBBIKH, IPEAYCMOTPEHHBIE YUEOHON POrPaMMON.

3)3anamue npumeneHus 3HAHUL HA NPAKMUKE

OcHoBHBIE ()OPMBI YPOKOB JIAHHOTO THUIIA: POJIEBBIC U JICJIOBBIC UTPHI; MIPAKTH-
YecKue padboThl; YPOKH 3aLIUThI IPOEKTOB;

4)3anamue nosmopenus, cucmemamuzayuu u 0600ujeHUs 3HAHUU, 3aKPenIeHUs
YMeHuu. Imo 3ansamue umeem camule O0abULUE BO3MONCHOCMU UHMeESPAYUU U Peau-
3ayuLU MeHCNPeoOMemHbIX CEs3ell.

@opMbI JAHHOTO THUMA 3aHSTHS: MOBTOPUTEIHLHO-0000IIAIOIEe 3aHATHE; JTUC-
MyT; 3aHATHE- KOHCYJIbTALMS; 3aHATHE-aHaJIu3 MPOBEPOUYHBIX padOT; 0030pHas JeK-
1[1s1; 3aHATHE- COPEBHOBAHNUE; BHICTABKA.

5)3anamue - npakmuueckas paboma

Nmeet nienpio BeIpaOOTKY yMEHUH MO MPUMEHEHUIO 3HAHUH.

6) Kombunuposannoe sanamue

Ha ypokax naHHOro Tuma pemiaeTcsi HECKOJIbKO TUAAKTUYECKHUX 3a/1ay: MOBTO-
pEeHUEe MPONJIEHHOIO U MPOBEpPKA JOMAIIHETO 3aJaHUsl, U3YUYEHHUE U 3aKpPEIUICHHE HO-
BbIX 3HAHUM.

7)3ansamue KOoHmpoJisl U NPOBEPKU 3HAHUU U YMEHUU

[lens Takoro ypoka - OCymecTBUTh KOHTPOJIb 00yUeHHUs, MPOJAOHKUTH CUCTEMA-
TU3AIMI0 3HaHWH, BBIIBUTh YPOBEHb YCBOCHUS MaTepuaia, ChOpMUPOBAHHOCTH yMe-
HHM U HaBBIKOB.

8)3anamue-npoexm

[enp Takoro 3aHATHS - OCYIIECTBUTH cOOP, aHATU3 MaTepuaia 1o TeMe, pa3pa-

00TKa ¥ 3aIKTa MPOEKTA JJIsi CHCTEMAaTH3AI[MN 3HAHWM, BHISBIICHHS YPOBHS YCBOCHHMSI

MaTcpuajid, aKTUBHU3alIUH TBOp‘iCCKOﬁ AKTHUBHOCTHU YHaITUXCA.
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[IpenosaBaresib CTaBUT HOBYIO TEXHUYECKYIO 3aJady, peIIEHHE KOTOPOMl UILEeTCs
coBMecCTHO. [Ipyn HEOOXOAMMOCTH BBINIOJIHAETCS 3CKU3 KOHCTpYKUMK. Ecnu s penie-
HUsl TpeOyeTcss MpOrpaMMHUPOBAHUE, YYAIUECS CAMOCTOSITENIBHO COCTABIISAIOT IIPO-
rpaMMbl Ha KOMIbIOTEpaxX (BO3MOXKHO MO MPEMIOKEHHOW NPENOJaBaTEIeM CXEME).
Hanee ywamuecs paboTalOT B IpyNNax MO 2 4YEJIOBEKA, aCCUCTEHT IpernojaBaTelis
(OOMH U3 YYEHUKOB) Pa3laeT KOHCTPYKTOPBI C KOHTPOJIJIEPAMHU U JOMOJIHUTEIBHBIMU
ycrpovictBamu. [IpoBepruB HaMUKME OCHOBHBIX JETAJIEH, yHaIlIMECS MIPUCTYNAIOT K CO-
31aHUI0 poO0TOB. IIpy HEOOXOAMMOCTH TPENOIaBaTENb pa3lacT yUeOHbIE KAPTOUKHU CO
BCEMH dTaniaMu cOOpKH (MM BBIBOAUT M300paKEHHE HTANOB HA OOJBIION 3KPaH C IMO-
MOIIBI0 TIpoekTopa). [lporpamma 3arpyxaercsi 00y4darOIIMMHUCS W3 KOMIIBIOTEpA B
KOHTPOJIJIEp TOTOBOM MOJIENH po00Ta, U MPOBOASTCS UCIIBITAHUS HA CIELIUAIBHO
MPUTOTOBJIEHHBIX TOJAX. I[Ipr HEOOXOIUMOCTH MPOU3BOAUTCA MOAU(PUKALMSA TPO-
rpaMMbl U KOHCTpYKIMHU. Ha 3TOM 3Tane BO3MOKHO pa3AeiIeHHE poJiell Ha KOHCTPYK-
TOpa U nmporpaMmucta. [1o BbIIOJIHEHUH 3ajaHusl yyalluecs JeNaoT BbIBOJbI O Haubo-
nee 3(pPEeKTUBHBIX MEXaHW3MaxX M MPOrPAMMHBIX XOJIaX, NMPUBOASIIMX K PEIICHUIO
POOJIEMBI.

VY naBumecss Mogenu cHuMarorcs Ha (oTo u Buaeo. Ha 3akimounTenbHON cTaguu
MOJIHOCTBIO pa3z0uparoTcs MOJAETH poOOTOB M YKOMILJIEKTOBBIBAIOTCS KOHCTPYKTOPBI,
KOTOpbIE TPUHUMAET accUcTeHT. POTO- U BUAEOMATEpUaN M0 OKOHYAHUHU ypOKa pas-
MEIIAETCs Ha CIEUUAIBHOM IIKOJIBHOM CETEBOM PECYPCE IS MOCIEAYIOMIETO UCTIOIIb-
30BAHMS YYEHUKAMH.

Lononnumenvhas ghopma 3anamuii

JInst 3aKperuieHnst U3y4eHHOro MaTepualia, MOTUBALUU JTajbHEHIIEro 00y4eHus u
BBISIBJICHUSI HauOoJee CIOCOOHBIX YYEHUKOB PETYJISIPHO MPOBOJISATCS COCTSI3aHUS PO-
00TOB. YuamuMcs MpeaoCTaBseTCd BO3MOXKHOCTh MPUHSTH YYaCTHE B COCTSA3AHUSX
CaMbIX Pa3HbIX YPOBHEMN: OT pallOHHBIX 10 MEXIyHapOIHbIX. COCTA3aHMS TPOBOIATCS
I10 CJIEAYIOLIEMY PEIIaMEeHTY.

3apanee myOJIMKYIOTCS TpaBuiia, MaTepra KOTOPhIX COOTBETCTBYET MPOMIEHHBIM
TeMaM Ha ypokax M (akynpTatnBe. Ha HECKOJIBKMX 3aHATUAX C YYallUMHCS

MMPOBOAUTCA TOATOTOBKA K COCTA3AHUAM, O6CY}KI[CHI/IH H TPCHUPOBKU. Kak IMpaBHJIo, B
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COCTSI3aHUSIX YYaCTBYIOT KOMaHJbl MO 2 4elioBeka. B JeHb cocTA3aHuil KaxIo0il
KOMaH/Ie MPEJAO0CTABISIETCS KOHCTPYKTOP M HEOOXOJUMBIE JOMOJHUTEIbHBIEC JIETAIIH,
U3 KOTOPBIX 32 ONPEJEICHHBIA MPOMEXYTOK BpEMEHH HE0OX0IUMO coOpaTrh poOoTa,
3aIpoOrpaMMHUpPOBaTh €ro Ha KOMIBIOTEPE M OTIAAUTh HA CHEHHAIBHOM Tmoje. s
HEKOTOPBIX BHUIOB COCTS3aHUN pPOOOTHI COOMparoTcs 3apaHee. ['0TOBbiE POOOTHI
CHAIOTCS CYNIbSIM Ha OCMOTP, 3aTEM [0 OYEPEIN 3aMyCKAKTCS HA MOJISIX, U IO OYKaM,
HAaOpaHHBIM B HECKOJILKUX MOMBITKAX, OMPEACIISTIOTCS TTOOSTUTEH.

PexxuM 3aHATHH: 3aHATUS 111 BOCOUTAHHUKOB IPOBOAATCSA 2 pa3a B HEEIIO 1O 3
aKaJIeMUYECKHX Yaca.
2.8. Oxkuaembie pe3yJIbTATHI M CIIOCOOBI ONpeeIeHUs] MX Pe3yJIbTATUBHOCTH
B pe3ynbTaTe 0CBOECHHUS MPOTrpaMMbl O0YUYarOIIHECs T0JKHBI 3HAM b
- mpaBuia 6€301macHoON padboThI;
- OCHOBHbIE KOMITIOHEHTHI KOHCTPYKTOpOB JIET'O;
- KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMYHBIX MOJCIICH, COOPY>KEHU U MEXaHU3MOB;
- KOMIIBIOTEPHYIO Cpelly, BKIIOYAIOITYIO B Ce0s TpaUISCKHUM SI3bIK
MPOTpaMMHUPOBAHUS,
- BUJIbI TIOJIBUKHBIX U HETIOJIBUKHBIX COCIMHEHUN B KOHCTPYKTOPE;
- OCHOBHBI€ MPUEMbI KOHCTPYUPOBAHUS POOOTOB;
- KOHCTPYKTHUBHBIC OCOOEHHOCTH Pa3JIMYHBIX POOOTOB;
- Kak nepeaanath nporpammbl B RCX;
- KaK UCIOJIb30BaTh CO3JaHHBIE TPOTPAMMBbI;
- CaMOCTOSITEILHO peliaTh TEXHUYECKHUE 3aJa4d B MPOIECCE KOHCTPYHUPOBAHUS POOO-

TOB (HJIaHI/IpOBaHI/IC MMpeACTOAINX ﬂCﬁCTBHfI, CaAMOKOHTPOJIb, IPUMCHSATH IMOJTYYCHHEBIC
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3HAHWS, IPUEMBI U OTBIT KOHCTPYUPOBAHUS C HCIIOIB30BAHUEM CIIEITUATBHBIX JIEMEH-
TOB, U IPYTUX 0OBEKTOB U T.1.);
- CO3/1aBaTh PEAbHO JACHCTBYIOIIME MOJETU POOOTOB MPU IMOMOIIU CIEIHATBHBIX
AJIIEMEHTOB 110 pa3paboTaHHOM cxeMe, 0 COOCTBEHHOMY 3aMbICITY;
- CO371aBaTh MPOTpaMMbl Ha KOMIIbIOTEPE AJIsI Pa3IMYHBIX pOOOTOB;
- KOPPEKTUPOBATH IPOTPAMMBI TTPH HEOOXOTUMOCTH;
- IEMOHCTPHPOBATh TEXHUYECKUE BO3ZMOKHOCTH POOOTOB;

ymembp:
- paboTarth C IUTEPaATYpoOil, C )KypHAJIaMH, C KaTaJloraMu, B UHTEPHETE (M3y4aTh U
o0OpabartbiBaTh HH(POPMAITHUIO);
- CAaMOCTOSITENIFHO pelIaTh TEXHUYECKUE 3a/1a4H B MPOIIECCEe KOHCTPYHUPOBAHUS
poO0TOB (IJIAHUPOBAHKUE MPEACTOSIIMNX JSUCTBUN, CAMOKOHTPOJIb, IPUMEHSIThH
MOJIYYCHHBIC 3HAHWS, MMPUEMbI M ONBIT KOHCTPYMPOBAHUS C MCIOJIb30BAaHUEM
CHEIUATbHBIX JIEMEHTOB U T.1.);
- CO3/1aBaTh JICUCTBYIONINE MO POOOTOB Ha OCHOBE KOHCTpyKTOpa JIEI'O;
- CO3/1aBaTh MPOrpaMMbl HA KOMIIBIOTEPE HA OCHOBE KOMITHIOTEPHOU TTPOrPaMMBbI
Robolab;
- nepeaaBarth (3arpyxatb) nporpammsl B RCX;
- KOPPEKTUPOBATH TIPOTPAMMBI ITPU HEOOXOTUMOCTH;
- IEMOHCTPUPOBATH TEXHUYECKHE BO3MOXHOCTH POOOTOB.

Cnoco0bl onpeaeieHus1 pe3yJbTATUBHOCTH: B JIAHHOM Kypce MPEeayCMOTPEHBI
IpOBEpKa pe3yIbTaTOB OCBOCHHUS MPOTrpaMMBbl B BUAE MEPONPUITHI MPOMEKYTOUHOU

arTTeCrauu:
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- 3aIUTHl MHIMBUYaJIbHOM TBOPUECKOM paboOThI (MMPOEKTA) MO KaXAOMY pa3zeiy Mmpo-
IrPaMMBIL;

- BBICTAaBKH, KOHKYPCBI ITPOCKTOB.

2.9. @opmMbI NOABEICHNSI HTOTOB PeaTu3alun

[Tocne okoHYAHHMS Ka)XAOro rojma OOy4YeHHS MPEITyCMOTPEHO npedcmasiieHue
Cc0OCMBEeHH020 npoeKkma. ITO TIO3BOJISIET CBOOOTHOE OPUEHTUPOBAHUE B IPOCTPAHCTBE
00pa30BaTEeNbHBIX TPACKTOPHA IS CBOCBPEMEHHOW KOPPEKTHPOBKH OCHOBHOTO
HarpaBjeHus: 00y4deHus U pa3BuThs. [Ipu 3TOM Mo XKemaHuio 00yJaronierocs BO3Mo-
KEH Tepexo]i Ha CMEXHbIe oOpaszoBarenbHble TpaekTopuu: «lIporpammupoBaHuey,
«KomnprorepHas MyJIbTUILUTUKAIUS» U T.1T.

B pamkax y4eOHOTO miIaHa Ka)a0ro roja 0co00 BBIJCICHBI Yachl, HCIIOIb3YEMBbIC
JUTsl pa3pabOTKX U TOJATOTOBKH POOOTOB K COPEBHOBAHUSAM, YYacTHE B COPEBHOBAHU-
sX. DTH 49achl YETKO HE PACIPECICHBI IO BPEMEHH, MTOCKOJIBKY 3aBUCAT OT rpaduka
COpPEBHOBATEIILHOTO TIPOIIeCcca U PE3YIbTATUBHOCTH YYACTHS KOMaH ] BOCITUTAHHUKOB.
Boo06mie Tematrka u rpaduk COPEBHOBAaHUN HE MOTYT OBbITh CIUIAHUPOBAHBI 3apaHee,
WCKITFOYCHHUE COCTABIISIIOT BHyTpeHHUe. OTHAKO W OHHM B 3HAYUTEIIHHOU MEpE 3aBUCAT
OT TEMaTUKU MUPOBBIX TIEPBEHCTB, HA OCHOBAHUM KOTOPBIX B (heBpasie - MapTe paspa-
0aTBIBAIOTCS perIaMeHTHI (eJIepPATbHOTO M PETHOHATBLHOTO ypoBHEH. Poccus moka
eIle HU pa3y He BHICTYIajla OPTraHW3aTOPOM MHPOBBHIX ITEPBEHCTB, COOTBETCTBEHHO B
CTpaHe HET Ja)X€ YaCTUYHOTrO CTaHAapTa B oOyiactu pobocnopTa. Eciu oH mosiBUTCS -

BIIMCATh COPEBHOBATENbHBINA IPAPUK B CETKY UMEIOIIMXCS YACOB HE COCTABUT TPY/Ia.

IIpumepHbIe HaNpaBJIeHUs COPEBHOBAHM U
HToroBbie mpoeKTbl 00YyYarOLUXCsl BBIHOCATCS Ha POOOTOTEXHHMUYECKHE COPEBHO-
BaHUs, KOHKYPCHI, BBICTABKM TEXHHYECKOI'O TBOPUECTBA M KOH(EPEHIIMH BCEX BO3-
MOYKHBIX YPOBHEM.
1. CopeBHOBaHMSI B ITPOLIECCE HEMOCPEACTBEHHOTO MPOoTUBOOOpCTBa. TpeboBanus
K MOJEJSM - MPOYHOCTb KOHCTPYKLHMH, TOCTATOYHAS MOIIHOCTh U MAaHEBPEHHOCTb,

ITIOHNUMAHUC (1)I/ISI/IlleCKI/IX IMPHUHIOUIIOB MMOBCACHHA ABMKYIICTOCA MEXaHU3MaA.

17



2. CopeBHOBaHHUSA Ha BBITIOJIHEHUE UTPOBOM cuTyaruu. TpeboBaHHE K KOHCTPYK-
MU - TMOJBHKHOCTb, COIVIACOBAHHOCTH JBWKEHUHM, ONEPATUBHOCTh M Pa3BUTOCTb
YIPaBJIEHYECKOTO aJIrOPUTMA.

3. CopeBHOBaHUA B IPEOJOJICHUH CJIOKHOM M €CTECTBEHHOW I'€OMETPUU TPACCHI.
TpeOoBaHUe K KOHCTPYKIIMU - pealid3als CIO0XKHOHM (ciiabo mpeacka3zyemoi, ajar-
TUBHOMN) TPAEKTOPUHU JBUKEHUS MEXaHU3MA.

4. CopeBHOBaHUS 1O MPaBUIIAM MEXIYHAPOIHBIX POOOTOTEXHUYECKUX OJIUMITHU-
aa. TpeOoBaHMs K KOHCTPYKIIMH - 110 CHEIU(UKAIIIN OJTUMITAAIBI.

5. Peanu3anusi COOCTBEHHBIX MPOEKTOB B MPAKTUYECKON KATETOPHH.

1 roa o0yyeHus1 MOCBSIICH BXOXICHUIO B chepy poOOTOTEXHUKH, TPOdOpUECH-
Tanuu. B Gonbliieit cTeneHn UCnoiab3yloTCa HAaBBIKKM U CTepeOoTUIbl Urpbl. dopma mpo-
BEJICHUS 3aHATUN OJM3Ka K UTPOBOM U B 3HAUUTENILHOU Mepe 0a3upyeTcsl Ha 3auHTepe-
COBaHHOCTH peOEHKA B MO3HABATEIbHBIX UTPAX, HOCSIIMX COPEBHOBATEIBHBIA Xapak-
tep. K aTomy rogy B Gombliieil cTeleHu OTHOCSTCS MUKPOCOPEBHOBAHMS, COPEBHOBA-
HUS IPSIMOTO IPOTUBOOOPCTBA U COPEBHOBAHUS HA BBINOJHEHUE UTPOBOI CUTYaLIUH.
BocnutaHHUK MOTy4YaeT MEpBbIi OMBIT KOMaHIHOW PaOOThl M KOJUICKTUBHOW OTBET-
CTBEHHOCTH 32 PE3yJIbTar.

2 roa o0y4yeHHsl TIPU3BaH OOYYUTh HABBIKAM YIIPABICHUS POOOTOTEXHUYECKUMU
ycTpoiicTBamu. B HambombIelt crenenu 31ech GOpMHUPYETCsl YMEHUE CTPOUTh YIIpaB-
JIEHUE aBTOHOMHBIX MOJYJEl Ha OCHOBE pa3JIMYHOW peanu3alud MPOrPaMMHOIO
YHOPABJICHHS. DTO MOAPA3YMEBAET BBIJIEIECHUE 3HAYUTEIBHOIO pecypca BPEMEHH IOJ
OCBOEHHE MPOTPAMMHUPOBAHUS ISl KOMIIBIOTEPA U TEXHOJIOTMYECKOTO POrPaMMHUPO-
BaHMs. 3HAUUTEIBHYIO POJIb HAYMHAIOT UTPATh COPEBHOBAHUS Ha MPEOJ0JICHUE CIOXK-
HOM T€OMETPHUH TPACChl U COPEBHOBAHMS MO MEXIYHAPOIHBIM MpPaBUIIaM, YTO MO3BO-
JSeT yJaepKaTh 3aMHTEPECOBAHHOCTh PeOCHKA B MPOLECCE U3YUYEHUS CIOXKHOTO MaTe-
puana. Komananas pabora, moapasyMmeBarolias (PyHKIMOHAIbHOE paclpeaesieHue
00513aHHOCTEH, B3aMMO3aMEHAEMOCTh U KOJJIEKTUBHYIO OTBETCTBEHHOCTH 3a PE3yJib-
TaT, Ha JJAHHOM JTane JO0JHKHA CTaTh /I BOCIUTAaHHUKA €CTeCTBEHHOUM (popMoil nes-

TCIBbHOCTH.
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3 roa o0y4eHus Mpu3BaH OOYYUTHh HABBIKAM YIPaBIIECHUS 00JIee CIOKHBIMU
pPOOOTOTEXHUYECKUMH yCTpoHcTBaMU. B HamOomblel creneHu 37ech GopMUpyeTcs
yYMEHHUE CTPOUTH YIpaBJICHUE aBTOHOMHBIX MOJYJEH Ha OCHOBE pa3IMYHON peanu3a-
MU IPOTPAMMHOTIO YIIPAaBJIECHUs, B TOM YUCJE U 0€3 HCIOJIb30BaHUs BU3yaJIbHOMU Ipa-
buyeckoit cpeapl. DTO MOAPAa3yMEBAET BbIACICHUE 3HAYUTEIBHOTO pecypca BpeMEHHU
M0/ OCBOCHHE MPOrPaMMHUPOBAHUS JJISI KOMIIBIOTEpAa M TEXHOJOTUYECKOTO MpOrpam-
MUPOBaHUS. 3HAYUTENIBHYIO POJb MPOJOHKAIOT UrpaTh COPEBHOBAHUS HA MPEOJOJIe-
HUE CJIOXKHOW T€OMETPUHM TPacChl U COPEBHOBAHMS MO MEXKIyHAPOAHBIM IpPaBUIIAM,
YTO MO3BOJISIET yJIepKaTh 3aMHTEPECOBAHHOCTh PEOEHKA B MPOLIECCE U3YUYECHHUSI CIIOXK-
Horo marepuana. Komannnas pabota, nmogpasymeBaromias (yHKIMOHAIBHOE pachpe-
NiesieHne 003aHHOCTEH, B3aMO3aMEHIEMOCTh M KOJIJIEKTUBHYIO OTBETCTBEHHOCTH 32
pe3yNbTaT, Ha JaHHOM 3Tane JA0JbKHA CTaTh JJI1 BOCIUTAHHHUKA €CTECTBEHHOM (hopMoi
NEATEIBbHOCTH.

3. Y4yeOHO-TEeMaTHYECKHI IIAH
1 rox o0yuenust

OcHoOBHasi OpueHTaIus MporpaMmbl 1 Toja 00y4YeHHs Ha YCBOEHHUE IEHTPaJb-
HBIX MOHSTHH POOOTOTEXHUKH C MX HEMOCPEJICTBEHHOM peain3allieil U MpPOBEPKOM.
AKIIEHT Ha POOOTOTEXHUYECKHNE COPEBHOBAHUSI CaMbIX Pa3HBIX YPOBHEW, aHAU3 MO-
Jenen-muaepoB, crienuuKalid COPEBHOBATEIBHBIX TOJIeH W mpeaMOyin. Hapsmy c
TUM CaMOCTOSITENIbHYIO POJIb UTPaeT MpoPOpPUEHTALMOHHOE cOoOeceJ0BaHUE B TpyM-
nax ¥ NepCOHaNbHO.

W3meHenue periiaMeHTa u creur@ukanuid poOOTOTEXHUYECKMX COPEBHOBAHMIMA
rOpoJICKOTO (M BBIIIE) YPOBHSA MOKET MPUBECTH K M3MEHEHMIO MOPSIKA CIEAOBaHUS

TEM B LCIAX o0OecreyeHus aHeKBaTHOﬁ IIOATOTOBKHA O6y‘-IaIOI]_[I/IXC$I K 3aJaHHBIM CPO-

KaM.
Dopmel op-| DopMEI
No HaumMmeHoBaHME TEMBI Koym4ecTBO 4acoB | FaHW3ALMU | aTTECTa-
/1 BCEro | Teopus |mpak-| SorATHH - IHH, J1a-
KU,
KOTPOJIS
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1 | BBoaguoe 3austue. Texuuka 0e3- 6 3 3 Ulekmus Ornpoc
OITaCHOCTH.
2 | IlepBuunbie 3HaHus o podorax uz | 30 9 | 21 [lekuus Onpoc
KOHCTPYKTOpa
3 | Ucnonp3oBaHue NaTYUKOB TIPU 18 6 | 12 [Ipaktuue- [Ipaktu-
yIpaBlIeHUN poOOTOM CKOE 3aHS- [IECKOE
THE 3a/laHue
4 | ABTOHOMHBIE POOOTHI, BHITIOJIHS- 18 6 | 12 [Ipaktuue- IIpa
IOIIME OTIPEICTICHHYIO (DYHKITHIO CKOE KTHYe-
BaHSITHE CKOE€ 3a-
JaHue
5 | CamocrosiTenbHas, MPOEKTHAS U 144 144 |Cmotp mipo-| 3amuta
COpEBHOBATEIbHAS JIEATEILHOCTh CKTOB MIPOCK-
BOCITUTAaHHUKOB. TOB
UTOI'O 216 24 | 192

Y4eOHO-TeMaTHYeCKUIl IUIAH MPOrPaMMBbl 2-T0 rojia 00y4eHust

Kpr OCHOBAaH Ha HCIIOJIB30BaHHMU Q)YHKHI/IOHEU]I)HBIX pO6OTOTeXHH‘-IeCKI/IX

matgopM  (BO3MOXKHO — MPOJIOKATh

HUCIIOJIB30BAaTh

KOMIIJICKT

LegoMind-

stormsNXT, LegoMindstormsEV3, pecypcHOro KOMILIEKTa JUIS IOJTHOIEHHOTO

HKCIIEPUMEHTA, BU3YaAJIbHBIX CpPEJl MPOrpaMMUPOBAaHUs AJid 00y4eHUus poOOTOTEeX-

nuke (LabView, RobotCu ananoruunsix). ['mobanbHas moa3agada BTOPOTo roja -

dbopmupoBaHue y 00ydaeMbIX KOMIIETCHIIMHN TPOrpaMMHUPOBAHUS, BKIIOYAIONIUX B

ce0s1 KOMIIETEHIIMM OOIIEr0 MPOTPaMMUPOBAHUS M MPOTPAMMUPOBAHUS B BU3Y-

AJIbHBIX CpCaax.

OOy4yaembie, MPOSBUBIINE CKIOHHOCTh M HEOOXOJIHWMBIC CIIOCOOHOCTH

y’K€ B paMKax BTOPOTO rojia 00y4eHus: MOTYT TIEPEHTH (10 KEITaHHUI0) K MTOCTPO-

eHuto poOOTOB U mporpammupoBanus Ha C B HEBU3YyalnbHOU cpene. Takou mnepe-

X044 Jac€T BOCIIMTAHHUKY HOBBIC TCXHOJIOTHYCCKUE BO3MOXKHOCTH, HO HC MCHACT

TEOPETUUYECKYIO KaHBY Kypca.

Neri/ | HaumenoBanwme Tembl KosmmuecTBo yacos ®opmbl | Dopmbl
1| BCETO OpraHu- | aTTecTa-
3allUM  |[IUH, JUa-
3aHSTUN | THOCTHU-
KH,
KOTPOJIA
1. | IlpaBuia noBenenus u Th B 6 3  Jlekuus |Ompoc
kaOuHeTe mpu paboTe ¢
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KOHCTPYKTOPOM.

BBenenue B poOOTOTEXHUKY. Jlexust  |Ompoc
3. | [lepuunble 3HaHUS O pOOOTAX Jlextust  |Ompoc
13 00pa3zoBaTeIbHBIX HA0OPOB-
KOHCTPYKTOPOB.
4. | 3nakomumcs ¢ Habopom Le- 3 3  [pakrtu- [[Ipaktu-
goMindstormsEV3. YECKOE [IEeCKOe
3aHATHE PBaHATHE
5. | M3ydenue cpeanl ynpaBieHUs U 3 6 Vlekuus |Ompoc
IPOrpPaMMHUPOBAHHS.
6. CocraBieHue npocTeieit 150 30 120 KomOu- [Ompoc
MPOrPaMMBI 110 IIA0JIOHY, HUPO-
nepesavya U 3armycK IporpaMMBl. BaHHOE
3aHATHE
6.1 | KonctpyupoBaHue nepBoro po- 6 - 6  [[Ipaktu- [Ipaktu-
6ota. YrpasieHue poOOTOM 10 YECKOE [UECKOE
CPEICTBOM CEPBOMOTOPOB. BaHATHE [3a]laHue
6.2 | MuUKpo3IeKTpOHUKA U 6 — 6 Ulekmus |Ompoc
poboToTrexHuka. OCHOBHbIE [TpakTu-
MOHATHUSA, CEephl TPUMEHEHUS. YECKOE
3HAKOMCTBO C 3aHATHE
MHUKpOHTpoJutepoM Arduino.
6.3 | [IporpammupoBanue podoTa 9 3 6  Vlekums [Ipaktu-
[IpakTH- [Ueckoe
YeCKOE [aJlaHue
3aHATHE
6.4 | Konctpyupyem Goiiee CI0KHOTO 9 3 6 Jlexuus [Ipaktu-
pobota [Ipak- [eckoe
TUYe- [BajlaHue
CKOe€ 3a-
HATHC
6.5 | [IporpammupoBanue 6osee 9 3 6  Ulexkums |[IpakTu-
CJIO)KHOTO poOoTa [lpakTu- Meckoe
YEeCKOE [aJiaH e
BaHITHE
6.6 | CobupaeM ryceHHUHOTO POOOTa 6 - 6 [[Ipaktu- [Ipaktu-
110 UHCTPYKIIUN YECKOE [IECKOe
3aHATHE [aJlaHue
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6.7 | KoncTpyupyem ryCeHU4HOIro Jlexuus  [[Ipaktu-
6ora [lpakTu- [Meckoe
YecKoe [3aJlaHue
BAHATHE
6.8 | TectupoBanue Jlexiust  |[[IpakTu-
[IpakTH- [geckoe
YecKoe 3aJlaHue
BaHSITHE
6.9 (CopeBHoBaHus «/[BI>KeHHE 1O [Ipaktu- [IpaxTu-
ITUHUN YECKOE [HECKOE
BaHATHE [3a]laHUE
6.10 | YnpaBrneHrue MOIIHOCTHIO [IpakTu- [[Ipaktu-
MOTOPOB. YECKOE  [HECKOE
BaHATHE [3a]laHue
6.11 | Opransl ayBCTB poboOTAa. [Ipaktu- [[IpakTu-
YECKOE [UECKOe
BAHATHE [3a]laHUE
6.12 | Konctpyupyem poOoTa K Mex- Jlekiuss  (Ompoc
JIYHAPOJHBIM COPEBHOBAHUAM [IpakTu- [IpakTu-
WRO(1) YECKOE  [IECKOE
BaHATHE [(3aJlaHue
6.13 | PazpaboTka mpoeKTOB 110 TPYTI- [Tpaxtu- [IpakTu-
MaMm. YECKOE [UECKOe
BaHATHE [3a]laHUE
6.14 | CBoGomHbIH ypok. COOp roTo- [TpakTu- [[Ipaktu-
BOM MOJIENIM Ha BHIOOD. YECKOE [UECKOe
BAHATHE [(3aJlaHue
6.15 | Konctpyupyem 4-x KoaEcHOTO Jlekiust  (Ompoc
WJIM TYCEHUYHOTO poboTa [Ipaktu- [[IpakTu-
YECKOE [HECKOE
BaHATHE [(3a]laHue
6.16 | KonctpyupyeM KoJECHOTO WM Jlekuss  Ompoc
I'YCEHMYHOTO po0oTa. IIpaktu- [[IpaxTu-
YECKOE [HECKOe
BaHATHS [3a]laHUC
6.17 | KonTponbHOE TeCTUpOBaHHE Tectupo- [Tectupo-
BaHWE  [BaHUE
6.18 | Cobupaem poboTa-0oromora Jlekiuss  (Ompoc
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[Ipaktu- [IpakTu-
YECKOE [4eCKOoe
BaHATHE [3a]laHue
6.19| Cobupaem pobOTa BEICOKOM 9 3 6 Ulexkmus |Ompoc
CII0KHOCTHU IIpakTu- |[IpakTn-
YECKOE [IECKOe
BaHATHE [(3aJlaHue
6.20 | [IporpammupoBaHue podboTa 9 3 6 Jlexus (Ompoc
BBICOKO CJIO)KHOCTH [Ipak- [[IpakTu-
THYE- [UECKOe
CKO€ 3a- 3aJlaHne
HATHC
7. 3ammTa UTOrOBOro NpoeKTa 9 - 9 IIpak- [[Ipaktu-
TUYE- [UECKOE
CKO€ 3a- 3a/laHue
HSTHE
8. | CBobOomHOE MOJETUPOBAHHE, 24 - 24 [Ipoextr [Bamwuta
MPOEKT MIPOEKTa
UTOI'O 216 45 171

Y4eOHO-TeMaTHYECKUH IUIAH MPOrpaMMsbl 3-10 roaa 00y4eHust

Kypc ocHoBaH Ha HCHOJB30BaHMM (HYHKIMOHAJIBHBIX POOOTOTEXHUYECKHX

mwiatGopm (BO3MOXKHO MPOJIOJIKATH MCIOIB30BaTh KoMmiuiekT LegoMindstormsNXTu

LegoMindstormsEV3, HO cTaHAapTHOTO KOMIUIEKTa y)K€ MOXET He XBaTaTh JJIS IMOJI-

HOIIEHHOTO 3KCIIEPUMEHTA) W BU3YaJbHBIX CPEJl MPOTPaMMHUPOBAHUS ISl 0O0yYeHUs
pobororexuuke (LabView, RobotCu ananornynsix). I'mobansHas moa3agada BTOPOTO

roja - (opMuUpoOBaHHE y 00y4yaeMbIX KOMIIETCHIIMM TEXHOJOTUYECKOr0 MPOrpaMMHu-

pOBaHMs, BKJIIOUAIOIIMX B CEOS KOMIIETCHIIMU OOIIEro MpOorpaMMHUPOBAHUS U TIPO-

IrPaMMHUPOBAHUSI MUKPOKOHTPOJIJIEPOB.

HauMenoBaHnne TeMbl KosmmuecTBo yacos ®opmbl| Dopmbl
0/ OpraHu-| aTrecTa-
Bcero [Teopernullpak- 3aHHHV LLH1H, Jia-
- 3aHSTUN| THOCTHKH,
KOTPOJIA
1 BBoanoe 3ansarue. Texnuka 6e3- 6 3 3 VUlekmus Ompoc
ONACHOCTH.
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BBenenue B mpakTUYECKYIO PO- 6 3 3 Vlekmusa Onpoc
OOTOTEXHUKY
KOHCTpYKTHBHOE IIPOTPaMMHPO- 12 6 6 Ulexuus Omnpoc
BaHHE [Ipak- [[IpakTnue-
TUYe- (CKOE 3ajla-
CKO€ 3a- [HHE
HSTHC
Knaccudeckoe  mporpaMMHpOBa- 18 9 9  Vlekuus Omnpoc
HHE [Ipak- [[IpakTnue-
TUYe- (CKOE 3ajla-
CKO€ 3a- [HHE
HSTHC
TexHomornueckoe MPOrpaMMHUPO- 18 9 9  Vlekuus Omnpoc
BaHUE [Ipak- [[IpakTnue-
THYE- [CKOE 3aja-
CKO€ 3a- [HHE
HSTHE
VYnpasieHue pa3InyHbIMH IUI1AT- 12 6 6 Vlexuus Omnpoc
bopmamu [Ipak  [[IpakTuue
THYe-  [CKOE 3a/1a-
CKO€ 3a- [HHE
HSTHE
OcHOBBI PO ECCHOHATBHOTO 18 9 9  Ulekmus Ompoc
POOOTOTEXHUYECKOTO [Ipak- [[IpakTnue-
IPOrpaMMHUPOBAHUS THYe- [CKOE 3a/1a-
CKO€ 3a- [HHE
HSTHC
CamocTosiTenbHasi, MPOEKTHas W 126 126 [Ipak- 3a-
COpPEBHOBATENIbHYIO JIEATEIbHOCTH, TAYe- | IIUTa
BOCITUTAHHUKOB CKO€ 3a- | IpOeKTa
HSTHC
UTOI'O 216 45 171

OOy4aembie, TPOSIBUBIINE CKJIOHHOCTh U HEOOXOIUMBIE CIOCOOHOCTH YXKE€ B

MOYHOCTH, HO HE MEHSET TEOPETUUYECKYIO KaHBY Kypca.

pamMKax BTOpPOrO Trofa OOy4YeHHUs MOTYT MEePEeHTH K MOCTPOEHUI0 POOOTOB HAa OCHOBE
oTKphITOM TTardopmer Arduino (aHaJOTHYHBIX) M MporpaMmmupoBanus Ha C B HEBH-
3yanbHOU cpene. Takol mepexos JaeT BOCHUTAHHUKY HOBBIE TEXHOJIOTUYECKHE BO3-
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4. Copepixanue nNporpamMmbl

Copnep:xkanue nporpammsbl 1-ro roga o0yueHus

Tewma 3audaTusa

Teopernueckas 4acThb

IIpakTyeckas 4acTb

BBenenue B
CIICIIMAJIBHOCTb.
PoGocnopr.
Texuuka
0e301acHOCTH

[TonsiTre «poboT», «podOTO-
TEXHHUKa», * «pobOCTIOpPTY.
[Ipumenenue poOOTOB B pas-
JUYHBIX cepax KU3HU YeJI0-
BEKa, 3HaUeHUE pOOOTOTEXHHU-
ku. [Ipocmotp Buaeopuibma o
POOOTU3UPOBAHHBIX CUCTEMAX.
ITokas aercTByIOIEN MOJETN
po0oTa 1 ero NporpaMm: Ha
OCHOBE JIaTYMKa OCBEIICHUS,
yJIBTPA3BYKOBOTO JAaTYHKAa,
JaTYMKa KacaHUs

O3HAaKOMIIEHHE C KOMILIEKTOM
JeTanei sl u3ydeHus pooo-
TOTEXHUKHU: KOHTPOJLIEP, CEP-
BOIPUBO/bI, COCUHUTEIbHBIE
Kabenu, JaTYNKU-KacaHus,
yJIBTPa3ByKOBOM, OCBEIICHUS.
[TopTe! nogkimrouenus. Co-
3/1aHU€ KOJIECHOU 0a3bl Ha I'y-
CEHHIIaX

IIepBas nporpamma

[ToHsaTHE «TIpOrpaMmay, «aj-
TOPUTM». AJITOPUTM JBHIKEHUS
poboTa 1o Kpyry, BIepe-
Ha3aJl, «BOCBMEPKOI» U mp.

Hanucanue nporpamMmsl JJ1s
JIBIDKCHUS TI0 KPYTY 4Yepes
MEHIO KOHTpOJUIepa. 3aycK U
oTiaaka nporpammel. Hanu-
CaHME APYTUX MPOCTHIX MPO-
rpamMM Ha BBIOOD yJaIIuxcs 1
X CaMOCTOSITENIbHAS OTJIaIKa

O3HaKOMJICHHE C BHU-
3yaJIbHOM cpenou

POrpaMMUPOBAHUS

[lonsATHEe «cpena mporpaMmu-
pPOBaHUS», «IOTHYeCKue 0J0-
km». [Toka3 Hanucanus mpo-
CTEUILIEN ITPOTPAMMBI IS PO-
oota

Wurepdetic mporpamms LE-
GOMINDSTORMSEduca-
tionNXTwu pabora ¢ HUM.
Hanucanue nporpaMMel ajist
BOCHPOM3BEICHUS 3BYKOB U
n300pakeHus mo oOpasiry
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Po0oOT B ABMKEHUU

Hanucanune nuHenHoOM mipo-
rpammbl. [ToHSITHE «MOUTHOCTD
MOTOpa», «KaIMOpoBKay. 3y0-
yaTas nepenava. [[pumenenune
0JIOKa «JIBUOKEHUE» B TIPO-
rpaMme.

Co3naHue u oTyiagKa npo-
rpaMMBbI JIJI IBUYKECHUS C
YCKOpEHHUEM, BIIEpeI-Ha3al.
«PoboTt-BomuoKy. I1imaBHbII
MIOBOPOT, JIBXKEHUE IO KPH-
BOU

[lonsiTue «IOHUKID»

[lepBas nporpamma ¢ IUKIOM
Hanucanue nporpamm ¢ 1uk-
JIOM

Hcnonw3oBanue 0JI0Ka
UKDy B TIPOTPaMMe.
Coznanue u oTJIajiKa mpo-
IpaMMBbI JUTsI IBYDKEHHS pOOO-
Ta MO0 «BOCHMEPKE

PoGoT-Tan1op

[lonATHE «TEeHEpaTOp Ciy4yan-
HBIX yncem». Mcnonb3oBanue
0JI0Ka «Cay4yailHOoe YMCiIo» AJis
yIpaBJIeHUS IBHKEHUEM pO0OO-
Ta

Co3nanue nmporpaMmsl 11t
JBYKCHHS po0O0Ta 1Mo CyJai-
HOI1 TpaekTopuu. Po6oT 6€3
NXT-6110Ka yripaBineHus

Pobot pucyer Teopus nBuxxenus podorta no | Hanucanue nmporpammsl J1ist
CJIO’KHOU TPAeKTOPUU JIBMOKCHUS 110 KOHTYPY

Pobor, [IpombinuienHbie MaHumyisi- | PoOoT, 3anuckiBaromuii Tpa-

MTOBTOPSIFOIIIMI TOPBI U UX OoTiaaka. biok EKTOPUIO JIBUKEHUS U IOTOM

BOCITPOU3BEJICHHBIC | «3alKUCH/BOCIIPOU3BECHUS» | TOYHO €€ BOCTIPOU3BOIAIINN

TECTBUS

PoGor, Po6oT, octanaBnuBaronuiics | PoOoT, BbIAEPKUBAIOIIHI

OTIPEICIISIONMNA  pac-
CTOSIHUE JO MPEIsT-

Ha ONpEACIICHHOM PAacCTOSTHUU
10 mpensTcTBusi. Po60T-

pacCCTOAHNEC OTIIPCIIATCTBHA

CTBUS OXpPAaHHUK
YIIbTpa3ByKOBOM

aTYUK

YIIbTpa3ByKOBOM Po6oTsI - nmbuiecockl, poboTei- | Co3nanue u oTiaaKa mpo-
aT4YUK ynpasisiet| yoopiuku. LUk u nmpeppiBa- | TpamMMBbl 1Jis IBH>KEHUST po00-
poboTom HUS Ta BHYTPHU MMOMEIIEHHUS U Ca-

MOCTOSITEIILHO OTHOAFOIIETO

MNpCIATCTBUA

26



PoGoT-npuiunana

[Iporpamma c BI0XKEHHBIM
nukiaoMm. [loanporpamma

PoGoT, cnensimuii 3a mpoTsi-
HYTOW PYKOW U BBIJICP>KUBA-
0K TpeOyeMoe paccTosTHUE
B nnHaMuke. Hactpolika uHbIX
JICUCTBUM B 3aBUCUMOCTH OT
MMOKAa3aHUU yIbTPa3BYKOBOIO
JaTyuKa

Mcnonp30BaHUE HUXK-
HCTO JaT4YhuKa OCBC-

MCHHOCTH

SApxocTh 00BEKTA, OTPAKEH-
HBIN CBET, OCBEILIEHHOCTh, pac-
MO3HABAaHKE IIBETOB pOOOTOM

Po6oT, ocTaHaBIMBAIOIUHACS
Ha yepHoU JIuHUHU. PobOoT,
HAYMHAIOIMUNA IBUTaThC I10
KOMHATE, KOTrJla BKJII0YacTCs
CBET.

JIBu>keHue BIOJIb

KanubpoBka gaturka ocBe-

Po06oT, nBuKyImuiicss BIOIb

JMHUH HIEHHOCTH YEPHOU JINHUU

Po6ort ¢ JlaTuuk kacanus, Turel kKaca- | Co3zmanue poOoTa U €ro mpo-

HECKOJIbKUMU HUS rpaMMBbI C 33JTHUM TaTYUKOM

TaTYNKaAMHU KaCaHWs U MEPEIHUM YIIbTpa-
3BYKOBBIM

Y CcKopeHHOE IBU- [TpuHIMITBL Po6oT, nBMKyIIHICS BIOTH

KEHUE TI0 KpUBOJU- | AU depeHIInaIbLHOTO YEPHOU JINHUU

HEWHOM TPACKTOPUH | YIIPABIICHUSA

J[Br>keHME 1O mpephl-

BUCTOU JINHUU

[IpyHIMIIBI HHTETPAIIBHOTO
YIIPaBICHUS

Po06oT, nBuKymuiicss BIoiab
YEPHOU JIMHUU

Manunynsarop po-
oora

OnpeneneHue KacaHus - pblyar,
oIpe/eNieHue 1BEeTa MpeIMeTa

Po6oT ns kBazpo-
KeTeJIbpPUHTa

Onpenenenue JlaTurk HaKJIOHA Ha coHape, Ha| PoOoT, BEIOMparomIuii 10pory
HaKJIOHHOM JIATYUKE OCBEIICHHOCTH, Ha 10 TaHycam
MTOBEPXHOCTH KOHTAKTHBIX JaTYMKaX

Konctpykiuu [Hupkynsiuus TyCEHUYHOU U DKCIEepUMEHTHI ¢ maTdop-

POOOTOB ISl TIOBOPO-
Ta B OIPAaHHYCHHOM|

[IPOCTPAHCTBE

KoJecHoi matdopm. [Tnat-
dbopma Ha mape

MaMu

Conep:kaHnue NporpamMmsbl 2-1o roga o0yueHus

HanmMmeHoBaHuE TeMBbI

Teopus

[IpakTuka
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IIpaBuna nosenenus u Th B
KabuHeTe Tpu padboTe ¢
KOHCTPYKTOPOM.

Lenu n 3agaun Kypca.
Nucrpykrax o Th B
KOMIIBFOTEPHOM
KJIacce.

3HaKOMCTBO C KOH-
CTPYKTOpPaMH U caMo-
JeNbHBIMA POOOTaAMHU.

BBeznenue B poOOTOTEXHUKY.

Yro Takoe poOOTHI.

CopeBHOBaHUs POOO-
ToB: EBpobOT, pecTh-
BaJIb

MOOUIIBHBIX pOOOTOB,
OJIMMITHA]TbI pOOOTOB.
CnopTuBHas poO0TO-
TexHuKa. bou poboToB
(Hepa3pymaromnue).
KoHCTpyKTOpHI M «Ca-
MOJIETBHBIEY» POOOTHI.

3HAKOMCTBO C KOH-
CTPYKTOPaMH M CaMo-
JEIbHBIMU pOOOTaMH.

[lepBuuHbIe 3HAHUS O POOO-

KoHcTpyKTOpHI KOMITa-

3HAKOMCTBO C KOH-

Tax U3 00pa3oBaTeNbHbIX Huu JIET'O, ux CTPYKTOpaMu 1
Ha0bOpOB-
KOHCTPYKTOPOB. (YyHKITMOHATTEHOM caMo/IeJIbHBIMU POOO-

Ha3HAYCHUU U
OTJINYUH,
JIEMOHCTPALIHS
UMEIOIINXCS
Ha0OpOB.

TaMH.

3HakomMuMcs ¢ Habopom Le-
goMindstormsEVa3.

3HaKOMCTBO ¢ HA0OpPOM
LegoMindstormsEV3.
Yto HEOOX0IMMO 3HATH

nepe1 HayajaoM paboThI
c EV3.

JIaTYnK1 KOHCTPYKTO-
poB LEGO na 6aze
KommbioTepa EV3, ar-
MapaTHbIN U IIPO-
rPaMMHBIN COCTaB KOH-
ctpykropoB LEGO na
0a3e kommbroTepa EV3,
cepsomortop EV3
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5. | U3yuenue cpensl ynpasie- | M3ydenue nporpamm- | CoOupaem pobota

HUS U IPOTPAMMHUPOBAHUS. | HOTO 00ECIICUCHHS, "JIuHenHbI noI3yH":
U3Y4YEHUE CPEJbl MPO- | MOJAEPHU3UPYEM CO-
rpaMMHUPOBAHUA, OpaHHOTO Ha MPE/IbI-
ynpasienus. Kpatkoe | mymiem ypoke pobota
uzydyeHue nporpamm- | "lIlaTumMuHyTKY" M 110-
HOTO 0OecTeyeHus, ny4yaeM "JIMHEHHOro
M3y4YE€HHUE CPebl IPO- | MOJ3yHa'.
IrpaMMHPOBaHUS U 3arpy>kaeM rotroBbie
YIPaBJICHUS. IpOrpaMMbl yIpasiie-

HUSI pOOOTOM, TECTHUPY-
€M UX, BBISBIIIEM
CUJIbHBIE U ca0ble
CTOPOHBI POTPaMM, a
TaK)Ke peryjaupyeM mna-
paMeTpbl, IPU KOTOPBIX
porpaMmbl paboTaroT
0e3 omnooK.

6. | CocraBneHue mpocTeiieil mporpaMMsI Mo MAOIOHY, epeada U 3amycK
IPOTPaMMBI.

6.1 | KonctpyupoBanue neporo | Ymopasienue poootom | COopka nepBoit Moe-
podora. MOCPEACTBOM CEPBOMO-| Ji poboTa «IIaTumu-
VYnpasienue podOTOM 10- | TOPOB. HUTYKa» 10 HHCTPYK-
CPEIICTBOM CEPBOMOTOPOB. 1.

6.2 | MUKpOdSJIEKTpOHUKA U VYnpasnenue podorom | YcnokHEHHE epBOH
poboToTexHruka. OCHOBHbIE | MOCPEACTBOM JaTyu- | Mojaenu poborta «Ils-
MOHATHS, CHEPHI KOB. TUMUHUTYKA.
MPUMEHEHUS. 3HAKOMCTBO C
MUKpPOHTpOJuiepoMArduino.

6.3 | IlporpammupoBanue podota | Paspaborka nporpamm | [IporpammupoBanue

TUISt pobora

BBIIIOJIHEHUS [TOCTAB-
JIEHHBIX 3a7a4i: HE-
CKOJIBKO KOPOTKHUX 3a-
nauuii u3 4-5 610K0B
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6.4

Konctpyupyem 6osiee
CII0)KHOTO poboTa

6.5

[IporpammupoBanue Oosee
CJIOHOTO poOoTa

Pa3paboTka mporpamMm
JUTSI BBITIOJTHEHHUS 10~
CTaBJICHHBIX 3aJIa4H:
HECKOJIBKO KOPOTKHX
3aganuii. KonnuectBo
OJIOKOB B MporpamMmax
Oonee 5 mTyk, (Oosee
CJIOKHASI POTPaMMa).

Coznaém u TecTupyem
"TpéxkonécHoro podo-
ta". Y aToro pobora
eII€ HEeT JaTYNKOB, HO
y>K€ MOXHO MHUCATh
CpEeAHUE IO CIOXKHOCTU
IpOrpaMMBbl JIs
yIpaBJICHUS IBYMS
CEPBOJIBUTATEIISIMH.
Cobupaem u nporpam-
mupyeM "bot- BHENO-
poxHuK" Ha npenpr-
TYIIIEM YPOKE MbI CO-
Opasu
"TpéxkonécHoro" po-
6ot1a. MBI ero ocTaBUIy|
B AILIUKE, HA ’TOM YpO-
K€ JOCTaéM U BHOCUM
HEOOJIbIINE U3MEHEHUS
B KOHCTpYKUMO. [Toiy-
yaeM yxe 0oJiee cepb-
€3Hasi MOEJb, UCIIOJIb-
3YIONIYI0 AaTYUK Kaca-
HHus. COOTBETCTBEHHO,
MBI TIPOJIOKAEM DKC-
MEPUMEHTBHI T10 TIPO-
rPaMMHUPOBAHHIO pOOO-
ta. [Inmem nporpammy
CpEIIHEN CJIOKHOCTH,
KOTOpasi JOJKHA M03-
BOJIUTH pOOOTY pearu-
pOBaTh Ha COOBITHE
Ha)kKaTus JaT4yhKa. 3a-
Ja4ya IpuUMEpHO Takasi:
JTOMYCTUM, POOOT exall
U ynépcs B creny. Emy
HEO0OXOIUMO OThEXaTh
HEMHOKKO Ha3a/l, Mo-

BEPHYTH HAJIEBO H 32
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TEM IIPOJIOJIKUATD JIBU-
»eHue npsmo. Heo0-
XOJIUMO

3aLUKIUTh 3Ty TIPO-
rpammy. [IpoBectu nc-
IIBITAHHUE TTOBEJCHUS
poboTa, morymars B
KAaKUX CIIydasX MOXKET
IPUTOAUTHCS TOJIy4EH-
HBIN pe3ysbTar.

6.6

CoOupaeM TyCEHUYHOTO pPO-
00Ta M0 MHCTPYKLUU

Cospnaém u Tectupyem
"I'ycennunoro po6o-
ta". 3ajaya: HE0OXO-
MO Hay4YUThCS COOU-
paTh poboTa Ha ryce-
Hunax. [loatomy Tpe-
HUpyeMcs, poOyem
coOpaTh 10 UHCTPYK-
uuu. Ecnu BC€ nonyyu-
J0Ch, TO yIPaBIsieM
poOOTOM C COTOBOTO
TenedoHa WK ¢ KOM-
nblOTEPA. 3aMOMUHAEM
KOHCTPYKIMIO. AHAJIH-
3UPYyEM ILTIOCHI U MU-
HYChbI KOHCTpYKInn. Ha
CJIETYIOIIEM YPOKE TI0-
npoOyem pazo0paTh
3aHOBO coOpaTh pobo-

Ta.
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6.7

KoHCcTpyHpyeM T'yCEHUYHOTO
0oTa

Ha npeasiayiem ypoke
MBI COOUpaIIU Tyce-
HU4YHOTrO 00Ta. Hy*XHO
ewl€ pa3 nOCMOTPETh Ha
CBOU MOJIEJIH, 3aI10M-
HUTBH KOHCTPYKITHIO.
Jlanee pazo0pats u mo-
IBITaThCSl COOPATH
CBOIO COOCTBEHHYIO
Mozenb. OHa AomKHA
OBITH YCTOWYNBA, HE
JIOJKHO OBITh BBICTY-
naromux yacrei. ['yce-
HUIIBI TIOJDKHBI OBITH
ONTUMAJIbHO HATSHYTHI.
Janee Tectupyem cBOE
T'YCEeHUYHOE TpaHC-
MOPTHOE CPEJICTBO HA
1oJie, YIPaBIIsieM UM C
MOOMIBLHOTO TenedoHa
WJIU C HOYTOYKA.

6.8 |CopeBHOBaHus «/[BrmkeHue [IporpamMmmupoBanue
MO JIMHUY poboTa TaK,4To0BI OH
JIBUTAJICS YE€TKO TI0 OJI-
HOUW JIMHUU
6.9 | Yopasnenue moutHocThio | Ham HEoOxoammo CobupaeM KOHCTPYK-
MOTOPOB. O3HaKOMMTHCS ¢ KOH- | 1uto. Tectupyem co-
CTPYKIIHEH MOTOpa,ero | OpaHHOro podoTa.
TEXHUYECKUMU Xapak- | YTpaBisieM UM C HOYT-
TEPUCTUKAMH U BO3- Oyka/HetOyka.
MOYKHOCTSIMH
6.10| Opransl uyBCTB poOOTAa. Ham HeoO6xoaumo o3Ha- | CoOupaemM KOHCTPYK-

KOMUTHCSA C JaTUYNKaAMHN
pobora

LU0, TECTUPYEM JaT-
YUKHU
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6.11

AHaJIN3 KOHCTPYKIIMH TT00e-
nuTenen

Heo6xoaumo u3yuuthb
KOHCTPYKIIUH, BBISIBUTH
IUTIOCHI 1 MUHYCHI 0OTa.
[IporoBapuBaem BCiyx
BCE TUTIOCHI I MHHYCHI.
CBobomnoe Bpems. Co-
Ooupaem o0yI0 COo
CJIO’)KHOCTBIO HE BBIIIIE
3 eIUHUIL U3 UMEIO-
HMIUXCS. UHCTPYKIUN
poOOTOB.

6.12

KoHnctpynpyem pobota k
MEXTyHApOJIHBIM COPEBHO-
BanussM WRO(1)

3agaya yYEHHUKOB ca-
MOCTOSITEJIbHO HANTHU U
CMAacCTepUTh KOHCTPYK-
U0 poOoTa, KOTOpas
CMOXET BBITIOJIHSATH 3a-
JaHus onuMIuansl. Bee
3a/1aHUsl PACKJIbIBAEM
M0 YacTsIM, HalpuMep,
HY>KHO MEepPeIBUTAThCS
U3 TOYKHU A B TOUKyY b -
3TO OyzeT mepBas 3a/1a-
4a, HY’)KHO ONPEAEIATh
LBET KAXIOU TYEUKU -
ATO BTOpas 3ajaya, B
3aBUCUMOCTH OT LIBETA
SYEUKN HY’KHO BBI-
KJIaZBaTh ONPEIEIIEH-
HOE KOJMYECTBO IIapH-
KOB B STYEHKY - ITO Tpe-
Ths 3a]1a4a.

6.13

Pa3paboTka mpoeKToB 1o
rpymmam.

6.14

CBoboaubIi ypok. Coop ro-
TOBOM MOJIEJIN Ha BBIOOD.

6.15

Konctpyupyem 4-x komnéc-
HOT'O WJIM T'YCEHUYHOI'O PO-
oota
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6.16| KoHcTpynpyem KoJa€cHOro
WA TYCEHUIHOTO PoOoTa.
6.17| KoHTpobHOE TECTUPOBAHUE
6.18| Cobupaem poboTa-
ooromorna
6.19| Cobupaem poboTa BHICOKOM Cobupaem poboTa BbI-
CJIOKHOCTH COKOH CJIOKHOCTH
6.20| [IporpammupoBanue podora [IporpammupoBanue
BBICOKO CJIOKHOCTH po0OTa BEICOKO CIIOXK-
HOCTH
/. | 3amuTa UTOrOBOrO MPOEKTA | - 3ammra UTOrOBOTO
poeKTa
8. | CBobomHOE MOIETUPOBAHHUE.| - CB00OOIHOE MOJETUPO-
BaHUE.

Coaep:xanue nporpamMmbl 3-10 roja 00y4eHMsI:

Tema 3auaTus

TeopeTnueckas 4acThb

IIpakTHueckas 4acTb

O0630p COBpEMEHHBIX
POOOTOTEXHUYECKUX
YCTPOWCTB

IIpe3enTamnus u BUAEO-
(UIBMBI O COBPEMEHHBIX
POOOTU3UPOBAHHBIX CUCTE-
Max

Coopka poboTa 17151 FKCTIe-
PUMEHTOB

3HaKOMCTBO M cOOpKa
HOBOM 0a30BOI MIaT-

dbopmbl

IlousTtue o

MpOrpaMMHUPOBAHUH POOOTA:

cpeast MindStorm,
LabView, RobotCu apyrue

Jlexuus u feMoHCTpanus
cpell MpOrpaMMUPOBAHUS

C KaK OCHOBHOM SI3BIK MPO-
IrpaMMHUPOBaHUS pOOOTOB,
UCTOPHS SI3bIKA, BBEICHUE

Jlekuusa W mpe3eHTauus 1Mo
WCTOPUA U COBPEMEHHOMY]
3HA4YEeHUIO sA3bIKa C
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TpenupoBouHas cpena
Scratch: nporpamMmmupoBaHue
0e3 HamucaHus KoJa

Bo3moxHocTu cpensl. Me-
TOJbI U IPUEMBI PAOOTHI CO
cpenou

[IporpammupoBanue
ujeanbHOro podora-
WCIIOJITHUTENS U KOPOT-
KHX POJIMKOB

S3pik C. JIuHEHHBIE AJIr0-
PUTMBI, IEPEMEHHbBIC

A3p1x C. [IporpaMMmel ¢ BETB-
JIEHUEM

Azbik C. Huknumdeckue npo-
rpaMMBbl

A3eik C. IIpoBepka 3HauEHUN
JNATYUKOB

S3pik C. YcTaHoBKa BHEIII-
HUX YIPABIISIIOIMX CUTHAJIOB

JeMoHcTpanus u pazoop
COOTBETCTBYIOIIHX TTPO-
I'PaMMHBIX KOHCTPYKTOB

IIpakT4eckoe mnpo-
IrPaMMHUPOBAHHE

[IporpammupoBaHue aBUXe-
HUs

JIBM>KEHHE TIO KPYTY

Pa3Bopor u nBrxeHue Hazaz

bubnuoteunsie GyHKIIUN
YIPABJICHUS YCTPOMCTBAMU

IIpakTrueckoe npo-
rpaMMHpPOBaHUE JIBU-
YKEHUS U OTpabOTKa Ha
0a30BOU MOJEIn

KoHTakTHBIN JaTYuK: poOoT,
Pa3BOpPAYUBAIOIIUICS Y CTE-
HbI, poOOT Ha MaHayce

[IBeTHOM MaTYMK: JBUKECHUE
10 YEPHOM MOJIOCE

bubnuoTeunsie hyHKIIUN
TOJTy9ICHUS MTHPOPMAIIHH C
JTATYAKOB

JlormonHeHHE 0a30BOit
MOJCIIH TaTYUKAMH H
IPOrPaMMHUPOBAHUE
ABTOHOMHOTO MOTYJIsI
JUTSL 3aJaHHOU (PYHK-
1007071

JlaTunk paccTosiHus: podoT
nns «Kerenbpunray, « Ten-
HHCa»

JlonmoHeHue 6a30Boit
MOJICNT JaTYNKaMHu 1
IPOrPaMMHUPOBAHUE
ABTOHOMHOTO MOTYJIsI
U1 3alaHHON (PyHK-
1807071

MocTOBEIE *

IMOJHOIIPUBOJHBIC CXCMBI

duznueckoe NoBeIcHNE
U3y4aeMOU CXEMBI, €€ IUIIO-
Cbl U MUHYCBI, IIPUEMBI OII-
THUMaJIbHOTO YIIPAaBJICHUS

Coopka u
MPOrPaMMHUPOBAHUE
n3yyaemou cxemsl. Mc-
CJIE0BAHUE €€ MOBe-
JICHUS B PA3JIUYHBIX
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KomnecHbie u I'YCCHUYHBIC MC-
XaHU3MBbI

CrnenuanbHble (IIApOBBIE,
IIHEKOBBIE, BUOPO, THEBMA-
TUYECKUE) MEXaHU3MBI

[Tararorme MexaHU3MBI

CUTyanuAax

Jletaromue poOOTHI

TexHomornyeckast Kapra: Ka-
JMOpPOBKA JTIATYUKOB

TexHomornyeckast KapTa:
pacupeneneHue MOIHOCTY U
CKOpPOCTH

Meroauka nporpaMMHO-
aIlrapaTHoOro NpoeKTUPOBa-
HUS [IPYA IIOMOILIY TEXHOJIO-
TUYECKUX KapT

IIpakTHyeckoe cocras-
JIEHUE KapT I pas3-
JMYHBIX HAOOPOB JaT-
YUKOB U MEXaHUKH.
Onpenenenue onTu-
MaJbHBIX PEXXHMOB

MaremaTH4ecKrue OCHOBBI MaremaTH4ecKrue OCHOBBI Ontumuszanus
POOOTOTEXHUYECKOTO aJITOPUTMOB: HEUETKAs JIO- | OCBOCHHBIX aJTOPUT-
pOorpaMMHUPOBaHUS TUKa, pa3MbIThle MHOXKECTBA, MOB
HEUPOHHBIE CETU yIpaBJiCHHUS.
Vcnoxxaennoe
HCIIOJIb30BaHHE
JTaTYNKOB

5. MeToanueckoe odecnevyenne 00pa3oBaTeibHON MPOrpaMMbl

CnoBecHbie  MeToawl  (Oecema, aHanM3) SBJSIIOTCS  HEOOXOIUMOM
COCTaBJISIIONICH y4deOHOro mporecca. B Hauane 3aHATHS NPOUCXOAUT IMOCTAHOBKA
3aJlauu, KOTOpas IMPOU3BOJMTCS, KaKk IMPaBUIO, CAMUMH JIETbMH, B COKPATHYCCKOM
oecene. B mporiecce — aHaU3 MOJYYEHHBIX PE3YyJbTaTOB U MPUHATHE PEIICHUN O
6omnee 3P heKTUBHBIX METO/IaX M YCOBEPIICHCTBOBAHUSIX KOHCTPYKIIMHU, AJITOPUTMA, a,
MOXET, U caMOM MOCTaHOBKH 3aiaun. OaHako Haubosee 3G PeKTUBHBIMU sl peOCHKA,
HECOMHEHHO, SIBJISIOTCSI HATJISIHBIE U MPAKTUYECKUE METOJbI, B KOTOPHIX yUUTETh HE

NpoCTO ACMOHCTPUPYET MPOHECC WM ABJICHHUEC, HO MW IIOMOract ydalmemMycs
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CaMOCTOSITENIFHO BOCIIPOU3BECTH €ro. Vcronb30BaHne Takoro TMOKOro MHCTPYMEHTA,
KaK KOHCTPYKTOpP C MPOTpaMMHPYEMbIM KOHTPOJUIEPOM, TO3BOJSET OBICTPO H
3 PEKTUBHO PEIINTH ATY 3a/4a4Yy.

Kypc ocHOBaH Ha WCTHOJB30BaHUM IMPOCTHIX KOMIUJIEKTOB, HJICHTHYHBIX Le-
goMindstormsNXT2.0 u JIET'O MindstormsEV3; Bu3yaibHBIX cpej IpOrpaMMUpPOBa-
Hus s o0ydenuss podororexnHuke LEGOMINDSTORMSEducationNXTu LE-
GOMINDSTORMSEV3 EDU; meromuueckum pazpaboTkaM K HuUM. B ciydae wc-
MOJIb30BAHUSI KOMIUIEKTa JAPYTrOro Mpou3BOAUTENS, LEgJO-KOMIIOHEHTHI MPOrpaMMHO-
anmapaTHOTO0 KOHCTPYKTOpa 3aMEHSIIOTCS B COOTBETCTBHHM C WX (DYHKIMOHAIBHOU
UJEHTUYHOCTBIO, HO OOlIasi CTPyKTypa IUIaHa He u3MeHsieTcsa. Takum oOpaszom, 0o-
HYCKAemcsa UCHOIb306AHUE NPOZPAMMBL HA 10001 00CMYNHOU (YHKUUOHATNbHO -
nonnou naamgopme. IT0 0COOCHHO BAXKHO IS TUIAHUPOBAHUS, MOCKOJIBKY Jlaxe
cpenu Lego-koMIuiekToB HAOIOAeTCs 3HAUUTENbHAS Pa3HUIIA, KaK B MCIOJHEHUH,
TaK U B KOMIUICKTAIUH.

Pabota ¢ maHHBIM KOHCTPYKTOPOM IO3BOJISIET CO3/1aBaTh MOJETH POOOTOB U
MPOrpaMMHUPOBATh UX. DTOT BHUJI YUECOHOMU NESITEILHOCTH MO3BOJISIET OCBOUTH 0a30BbIC
NpUHITMIEI TTporpammupoBanms Ha [1K, HayuuTscs paboTaTh ¢ OCHOBHBIMHU JJIEMCH-
TaMU COBPEMEHHBIX POOOTOB: MOTOPAMH, TaTYUKAMH U JIP.

Conep:xanue 00pa3oBaTEIbHON MPOTpaMMbl JONOJHUTEIBHOTO 00pa30BaHUs Je-
Tel o0 poOOTOTEXHUKE COOTBETCTBYET YPOBHIO JOMOJHUTEILHOTO 0Opa3oBanust (5-11
KJlacc; Cpok oOydeHust - 3 roma; mo 216 4YacoB) W HMMEET HMHTEIUIEKTyalbHO-
M03HABATENIbHYIO [ICHHOCTb.

B nepBblii rog 00y4yeHus1 yJanuecss 3HaKOMATCS C OCHOBAMHU POOOTOTEXHHKH, C
OCHOBHBIMHU y3JIaMH COBPEMEHHBIX po00TOB. OOyueHHe OCHOBBIBAETCS Ha KOHCTPYK-
tope JIE'O MindstormsNXT2.0. B nporiecce o0y4deHHs 1eTH KOHCTPYUPYIOT U IIPO-
rpaMMUPYIOT IPOCThIE MOIENH poOOTOB. B KOHIIe yueOHOro rojja OTBOAUTCS BpeMs Ha
peanu3aiuio COOCTBEHHBIX HIEH B paMKax MmpoekTa « Mol mose3Hbiii po6ot». Bropoii
roj oOydeHus ocCHOBaH Ha y4eOHbIX Marepuanax JIEI'O MindstormsEV3. Ooyuato-
asi cpeqa CONIEPKUT MAcCy MOJE3HOTO CTPYKTYPUPOBAHHOTO KOHTEHTA, UCCIIEI0BA-

HHE KOTOPOIo C YE€TKO MOCTABJICHHBIMU y‘IC6HBIMI/I 3aavaMM IMO3BOJIACT IJIIaHUPOBATH
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JIOBOJILHO BBICOKHE pe3yibTaThl. TpeTuii roa mpenamnoiaraetT KOHCTPYUPOBAHUE U U3Y-
YeHHE MPOrpaMMHOTO 00€CTIeYeHHsI OCHOBHBIX U JOTOJHUTEIBHBIX MOJIETIeH poOOTOB
koHcTpykTopa JIE'O MindstormsEV3. Bce Mopenu mocTpoeHbl Ha O4eHb OPUTHHAIb-
HBIX U MHTEPECHBIX KOHCTPYKTOPCKUX perieHusx. M3ydenue nmporpaMMHOTO olecre-
YEHHUS ITUX POOOTOB TpPeOyeT OT ydaliuxcs HAJIWYHsl OCHOBHBIX 3HAHWHA B MIPOTpPaM-
MUpPOBaHUU. DTOT (HaKT U MO3BOJISAET A(PHEKTUBHO MPUMEHSTH JAHHBIN KOHCTPYKTOP
Ha TPEThEM 3Tare 00y4eHHUsI.

Kypc poGoTOTEXHHKH MO3BOISIET yUAIIMMCS TIOYYBCTBOBATH CEOSI HACTOSIIIUM
WH)XCHEPOM-KOHCTPYKTOPOM, CO3/1aBaTh COBPEMEHHBIC MPOrpaMMHUpPYEMbIe TEXHHUE-
CKHE YCTpPOWCTBA. YUEHUKH, M3YyUMBIIUE OCHOBBI POOOTOTEXHUKH, MOTYT BBHIOpaTh
VH)KCHEPHBIE CIIEUUATbHOCTH AJIs MPOJIOJDKEHHUS 00YUEHHUs 10CII€ OKOHYAHUS IIKOJIbI.
B 5-7 knaccax He NpeayCMOTPEHO OTIEIbHOE M3YyYEHUE HHPOPMALIMOHHBIX U KOMMY-
HUKALMOHHBIX TexHoJoruil. OHOM U3 3a7au Kypca pOOOTOTEXHUKH SBIIAETCS ypery-
JUPOBAHUE 3TOU MPOOIEMBI.

OOyyeHHe CTPOUTCS B MUHHM-TPYNIAX. DTO MO3BOJISIET HCIOIb30BATh BCE
MPEUMYIIEeCTBA TPYIIOBON paboThl. MHOrMe yueOHbIe U HeydeOHbIE MPOOJIeMBbI pe-
mraroTcst ropazno dddexkruBaee. B momHONW Mepe MpUMEHSETCs TEXHOJIOTHS pean3a-
IIUU TIPOEKTA.

[IpenycMoTpeHbl IpakTHUECKUEe, IPOEKTHBIE, TPOBEPOUYHBIE U APYTUe BUIBI pa-
00T. YpOBEHb KOMMETECHIIUN CUMTACTCS JOCTATOYHBIM, €CIIH YYAIUICS YCIIEUTHO CO-

Oupaer u mporpaMmupyet 2-3 Moaenu poOoTOB.

YcaoBus peajsn3anuu NporpaMmMbl ¢ IPUMEHEHHUEM JIEKTPOHHOTO 00y4YeHusl U
00y4eHHsl ¢ IPUMEHEHUEM JUCTAHIMOHHBIX TeXHOJIOTHIA.

YciaoBusi mnepexoga: nepexo] Ha JUCTAHIMOHHOE OOy4YeHHE MO NpHUKazy
YUPEIUTEIIS B CIIy4ae yXYIIIEHUS SMHIEMUOJIOTHYECKONW CUTYaIIHH.

B mporpamme mnpemycMOTpeHBI paznenbl (OJOKH) I U3Y4YeHUS KaK B OYHOM

dbopmare, Tak U B hopmMaTe JUCTAHIIMOHHOTO OOYUYCHUSI.
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CpencrBa 00y4yeHHsI: TIPU 3JIEKTPOHHOM OO0YYEHMH U O0yYEHUH C IPUMEHEHUEM
JUCTAHIIMOHHBIX TEXHOJOTUH  HCIONB3YeTCA OJJIEKTPOHHAs TIOYTa, MECCEHXAEp
WhatsApp, comuuaabHbIEe CETH.

@opmMbl BeleHUS 3aHSITHII: MOTYT TIPUMEHSATHCS Takue (POPMbI O0yUCHHUS, KaK
BUJIeO3aHATHE (B 3alKCH), 3aHATHE-KOH(GEpEeHIUs, WHAUBUIYabHOE OH-JIalH
3aHSTUE, OH-JIAWH KOHCYJIbIAIIKS.

KonTpoasb pe3yabTaroB o0ydenusi: Oecesia ¢ 00y4arOIMMUC U POIUTEIISIMH,
aHanu3 (GOTo W BHUJIEO C BBINOJIHEHHBIM 33JaHUEM, CaMOKOHTpPOJb, OHJIAWH
KOHCYJbTUPOBAaHUE, pEIEH3UpPOBaHWE pPAa0OTHl OOYyYalolIerocs, B3aWMOIIOMOIIb
oOyyaromuxcs B GopyMe, TEKCTOBASI U ayJIUO PEICH3UUSL.

6. MaTepuaJIbHO-TeXHHYECKOe o0ecrnevyeHne

Jliist mpoBeeHusi y4eOHOT0 Mmpoiecca Heo0OXo0AMMbI:

* KOMITBIOTEPHBIN KJIACC

* MEepPCOHANIbHbIC KOMIBIOTEPHI, 15 mIT., (mpoueccop 2 I'T'1y uinm 6oJ1ee MOUTHBIH, Orie-
patuBHas namath [0 u 6onee, 2 I'b cBoOoHOTO MecTa Ha KECTKOM AKCKe, 1 cBOOOI-
Herii USBniopT),

* JICKIITMOHHBIM KJIacc,

* ceTeBOE 000PYI0BaHUE,

* BbIX0J1 B IHTEpHET,

* AKyCTUYECKHE KOJIOHKH,

* HHTEpaKTHBHAs JOCKa,

* POEKTOP U IKPaH,

* oneparionHas cucrema He Hivke Windows 7, mporpamma 3D’s Max 15,

» Kommyratop D-Link DES-1016 D

» MynbsTumeaunitneiii npoextop NECVT-48

* lHTepakTuBHAs 10CKa

* Kononku

» Kommrexkteilego Mindstorms NXT 2.0 uJIETOMindstorms EV3

* Bokchl st XpaHeHHs! COOpaHHBIX U pa300paHHBIX KOHCTPYKITHIA.
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AnmnapaTHoe o0ecneyeHue:

« ipouieccop Intel® Pentium® D unu AMD Opteron 64,

» 2 I'6 oneparuBHO# namsatu (pekomeHayercs 4 10),
 pazpemienre moHutopa 1024x768 (pexomenayercs 1280x800), BumeokapTa ¢ Mo/I-
nepxkkoit OpenGL, annapatHoro yckopenust u 16-pa3psansix 1BeroB, 1 ['6 Bugeomna-
MSTH,

* 31’6 cBOOOTHOTO MPOCTPAHCTBA HA KECTKOM JUCKE JJIs1 yCTAHOBKHU; JOTIOJHUTEIBHOE
CBOOOJTHOE TPOCTPAHCTBO, HEOOXOAMMOE Jisi YCTAaHOBKHM (HE yCTaHaBIMBAeTCA Ha
CbEMHBIE YCTPOKUCTBA XpaHEHUs (JId1I),

» LegoMindstormsNXT2.0, JIET'O MindstormsEV3 Bu3yaiabHBIX cpell IPpOTpaMMHUPO-
BaHUs s oOydyenus pobororexuHuke LEGOMINDSTORMSEducationNXT u LE-
GOMINDSTORMSEV3 EDU; metoauueckue pa3paboTKu K HUM.
NupopmaninoHHO-MeTOAMYECKOE O0ecTeueHne
1.Oneparmonnas cucrema (WindowsXP (32 6wur), Vista(32/64 6ur), 3a HCKITIOUCHUEM
StartedEdition, Bce ¢ mocnenaumu makeramu ooHosiaennit, MacOSX 10.6, 10.7 u 10.8
(tosbko Intel) - ¢ mocneqHUME akeTaMu OOHOBIICHHH ).
2.BuzyasibHasi cpeia TMporpaMMHUpOBaHus sl 00ydeHuss pobOotorexHuke LE-
GOMINDSTORMSEducationNXT
3.BusyanbHas cpega mporpamMMupoBaHHsS Uil 00ydeHust pobOororexHuke LE-
GOMINDSTORMSEV3 EDU
4.Nurepuet-6paysep GoogleChrome.

Kaxxnomy o0yuaromemycsi HEOOX0AMMO UMETh:

* TeTpab,

* PYUKYy,

* 3JIEKTPOHHBIA HOCUTENIb HUHPOPMALIUH.

6. CnuCOK HCII0JIb30BAHHOM JIUTEPATYPHI
Knueu:
1.Kpyxxok pobortorexHuku, [dnekrponnbiii pecypc]//http://lego.rkc- 74.ru/index.php/-
lego-;
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2.B.A. Ko3noga, Pob6oTtorexnuka B o0Opa3oBaHUH [IEeKTPOHHBII

pecypc]//http://lego.rkc-74.ru/index.php/2009-04-03-08-35-17, ITepmsb, 2011 1.;

3.JI. 1O. OBcsankas Kype nporpammupoBanus podora LegoMindstormsEV3 B cpene
EV3-Uensounck: U1 Msakotun 1.B. , 2014-204 c.;

4 npyctpus passieuenuid. [leppoPo6or. Kuura nns yuutens u cOOpHUK MPOEKTOB.
LEGOGroup, nepeBox MHT, - 87 c.;

5.Konocos JI.I'. Ilepsoiit mar B pobotoTtexnuky. - BUHOM. JlaGoparopus 3HaHUH,
2014. 286 c.;

6.llaxunmyp M. Kypc pobororexuuku. - M.: Mup, 1990. - 527c.;

7.®@y K., I'oncanec P., JIu K. Po6otorexnuka: [lep ¢ anri. - M.: Mup, 1989. - 624 c.;
8.Koznos B.B., Maxkapserues B.I1., Tumodee A.B. JIOpeBuu E.1O. /Ilunamuka ympas-
nenus poooramu. [Toxa pen. E. FO. FOpeBuua. - M.: Hayka, 1984. - 336 c.;

9.Tumodee A. B. YmpaBnenne pobotamu: YueOHoe mocobue. - JI.: M3marenbcTBO
Jlenunrpanckoro yuuepcurera, 1986. -240c.;

10.Tumodee A. B. AnantuBHble pOOOTOTEXHUYECKME KOMILIEKCHI. - JI.: MammHo-
ctpoenue, 1988. -*- 332c¢.;

11.CnpaBoyHuK 1o npombIIeHHOW poboToTexHuke: B 2-x kH. Kuura 1. ITog pen. .
Hoda. - M.: Mammnoctpoenue, 1989. - 480 c.;

12.CripaBOYHUK IO MPOMBINIITIEHHOM poboToTexHuke: B 2-x kH. Kuura 2. Tlox pen. I11.
Hoda. - M.: Mamunoctpoenue, 1990. - 480c.;

13. TumodeeB A.B. PoG0ThI 1 UCKyCCTBEHHBIN UHTEIUIEKT. - M.: Mup, 1978. — 192;

14 KynakoB ®.M. CynepBU30pHOE YIIpaBIECHUE MAHUITYJISILITMIOHHBIMU POOOTaMu. - M.
Hayxka, 1980.-448 c.;

15.Kopenes I'.B. LlenenamnpaBiieHHasi MEXaHUKa YIPABISIEMbIX MAHUITYJISITOPOB. - M.
Hayka, 1979.-447 c.;

16.CuctemMbl OUYBCTBIICHHS M aJIalITUBHBIC TPOMBITIIUICHHBIE POOOTHI. [lon penakiueit
1O. I'. fIxymienkoBa. - M.: MammnocTtpoenue, 1990. - 290 c.;

17.Mensenes B.C. JleckoB A.I'., FOmenko A.C. Cuctemsl ynpaBieHUs] MAaHUTTYJISIH-

OHHBIX p000TOB.- M.: Hayka, 1978. - 416 c.;
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http://lego.rkc-74.ru/index.php/2009-04-03-08-35-17

18.Ympasstonue CUCTEMBI MPOMBINIIIEHHBIX po00TOB. [Tog 06mr. pex. .M. Maxkapo-
Ba, B.A. Uuranosa.- M.: MammuocTtpoenue, 1984. - 288 c.;
Humpenem-pecypcuol:

1.Pecypcbl EnuHol kosutekmm mudpoBbix oOpazoBareabHbIX pecypcoB (http://school-

collection.edu.ru/);

2.udposoii pecypc http://www.prorobot.ru;

3.Korerosa M1.B. Pabouas nporpamma « TexHOJIOTHsI MPUMEHEHUS TPOTrPAMMUPYEMBIX
poboToTexHHYeCKUX peieHuid Ha npumepe miathopmel LEGOMINDSTORMSEduca-
tionEV3» URL: https://edugalaxv.intel.ru/index.php? act*attach&type”blogentry&id-
17247,

4 HerecoBa O.C. OcobeHHOCTH IpenogaBaHus dJIEKTUBHOro kKypca «KoHCTpyHUpoBa-

HUE ¥ IPOrpaMMHUPOBAHKE POOOTOB)» B 0011€00pa3zoBareapHonKkoe // Bectuuk Tom-

CKOT'0 TOCYIAPCTBEHHOTO negarornyeckoroyausepcurera. 2013, Ne9(137). C.

175-180;

5.Yctunoa H.H., 3eipsnoBa E.C. ¥Ypok Ha TeMy «JIMHEHHbIE alroput-

Mbl.CocTaBienue auHeHblXx  anroputmoB i LEGO-po6otoBNXT»//  HNudbopma-

tka B mKoJje. 2014. Ne 2 (95). C. 17-22;

6.I'asuzoB T.T., Herecoa O.C., Crace A.H. Mojeabp BHEJIpEHHS DJIEMEHTOB pOOOTO-

TEXHUKH B 00pa3zoBaTenbHbIN nporecc mkoibl // Jokmansl TOMCKOro rocyaapcTBEH-

HOI'O YHHUBEPCHTETAa CHCTEM ympaBieHHs M paguodiaekTpoHuku. 2013. Ne2 (28). C.

180-184;

7. HetecoBa O.C. Meroanuyeckre 0COOCHHOCTH PeaIn3alliy DJIEKTUBHOIO Kypca mo-
pooororexauke Ha 6a3ze kommiekra LEGOMINDSTORMSNXT
2.0 /| Uadopmarnka u oopasoBanue. 2013. Ne 7 (246). C. 74-76.>
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.prorobot.ru/
https://edugalaxv.intel.ru/index.php

B cooTtBercTBUU co cTaThell 13 DepepanbHOTrO 3aKkoHa 00 oOpa3oBaHUM, YacTh 9 u
[Tpukaza Munuctepcra npocseiienuss PO ot 09.11.2018 Ne 196 «O06 yTBepxkaeHUH
[lopsinka opraHu3anMu M OCYIIECTBICHHUS OO0pa30BaTENbHOW JEATEIBHOCTH IO
JOTIOJTHUTENBHBIM 00111€00pa30BaTeIbHBIM ITporpaMmmMamM» IMyHKT 11

- «Opranuzanyu, OCYIIECTBISIONIME 00pa30BaATEIbHYIO JI€ATeIbHOCTh, E€XKETOIHO
OOHOBJISIIOT JIOTIOJIHUTEIIbHBIE 00111€00pa30BaTelIbHbIEC MPOTPAMMBI C YYETOM PAa3BUTHUS
HayKH, TEXHUKHU, KYJIbTYPbl, SKOHOMUKU, TEXHOJIOTUN U COLUATILHON cepbl».

B nonomHuTensHy0 0011€00pa30BaTEIbHYI0 IPOrpaMMy 00bETUHEHUS
«Pobororexuukay
Ha 2023-2024 y4eOHbBIii 101 BHECCHBI CIICAYIONINE JOTIOTHEHUS:
- pa3paboTKa OTKPBITOTO 3aHATHUSA (Uiu Macmep-Kiacca)
- MOHUTOPHHT 00pa30BaTEILHOTO YPOBHS 00YYaIOIINXCS;

- TUJAKTUYECKHE MPUIIoKeHUs ((HOTo Jydnux paboT 00y4aromuxcs
MPEIbITYIIUX JIET)
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