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2. [losicHUTEIbHAA 3AIIUCKA

OenepanbHas  KoHuenmuss  pa3BUTHS  JIONOJIHUTEILHOTO  00pa30BaHUS
OTIpEIEISIET TIEJIM TOMOJIHUTEIILHOTO 00pa30BaHMs KaK OPUEHTAIMIO 00pa3oBaHMs HE
TOJIBKO Ha YCBOCHHE OOYYaIOIIMMHCS OMPEICIICHHOW CyMMBl 3HaHHMH, HO W Ha
pa3BUTHE €ro JIMYHOCTH, €ro I03HABAaTEJIbHBIX W CO3WAATEIBHBIX CIOCOOHOCTEH.
HeobxoaumMocTh MOTHOTO MUKIa 00pa30BaHUs B IIKOJBHOM BO3pacTe 00yCIOBIICHA
HOBBIMU TPEOOBAaHUSAMH K OOpa30BaHOCTU YEJIOBEKa, B MOJHOM Mepe 3asBUBIIUMHU O
cebe Ha pyOexke BekoB. COBpEeMEHHBIH 00pa3oBaTEIbHBINA MPOLECC JOJKEH OBITh
HaIpaBJICH HE TOJILKO Ha Tepeaady onpeeieHbIX 3HaHUM, YMEHUN U HaBBIKOB, HO U
Ha pPa3HOIIAHOBOE pa3BUTHE PEOCHKA, PACKPBHITHE €r0 TBOPYECKUX BO3MOXKHOCTEH,
CIIOCOOHOCTEH, TAaKMX KadeCTB JIMYHOCTH KaK WHUIIMATHBHOCTH, CAMOJCATCIHHOCTD,
dhaHTa3us1, caMOOBITHOCTh, TO €CTh BCETO TOTO, YTO OTHOCHUTCS K WHIWBHUIYaJIbHOCTU
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 OCTA€TCs OJHUM W3 OMpeAestomux (HakTopoB
Pa3BUTHSI CKIIOHHOCTEH, CIIOCOOHOCTEH M MHTEPECOB YEJIOBEKA, €r0 COIMAIbHOTO M
poheCCHOHAIBHOTO CaMOOTIPE ICIICHHUS.

PazpaboTka nmporpaMMbl OCYIIECTBIISIACH B COOTBETCTBUU C HOPMATUBHO-
MIPABOBBIMU JIOKYMEHTaMU:

- Konctutynus Poccuiickoit @enepannu;

- ' paxxnanckuit kogekc Poccuiickoi;

- TpynoBoii kosiekc Poccutickoit denepanuu;

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

- VYka3 lIlpesugentra Poccuiickori ®Deneparuu or 07.05.2018 1. 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 UEIAX pPa3BUTHSA

Poccun mo 2030 rogay;



- Pacnopsikenue IlpaBurensctBa Poccuiickoir @enepannu ot 29.05.2015 r. Ne996-p
«Ctparerus pasButusa BocnuTaHus B Poccuiickoit @enepaunn Ha nepuoa ao 2025
rojiay;
- Ilpukaz MunucrepctBa mnpocsemenus Poccuiickoit @epepaunn ot 09.11.2018r.
Nel196 «O06 yTBepKaeHUU MOPSIKAa OpTraHU3AMKU U OCYLIECTBICHUSI 00pa3oBaTeIbHON
JeSATEILHOCTH IO JOMOJHUTENIbHBIM 00111e00pa30BaTeNbHBIM IPOrpaMMam»,
- Ilpuxa3 MunucrepctBa oOpa3oBaHusi W Hayku Poccuiickoii ®enepauuu ot
23.08.2017 1. Ne816 «OO06 yTBepkKACHUH TMOpSAKA MPUMEHEHUS OpraHU3alUsIMH,
OCYLIECTBJISIIOIIMMU  00pa30BaTENbHYIO AESTEIBHOCTh, 3JEKTPOHHOIO OOy4eHMS,
JUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTMM MPH peann3alnuu 00pa3oBaTEIbHBIX
IpOTrpaMmy;
- [locTanoBieHHE | TaBHOTO rOCy1apCTBEHHOTO CaHUTAapHOro Bpada PO ot 28.09.2020
r. Ne28 «O06 yrBepxnenun CanlluH 2.4.3648-20 «CaHutapHO-31HUIEMUOIOTTUYECKUE
TpeOOBaHMSI K OpTraHU3AIMSIM BOCITUTAHUS U OOYUYEHUS, OTJBIXa U 03/IOPOBJICHUS JCTe
U MOJIOACIKI;
- 3akoH PoctoBckoii oomactu ot 14.11.2013 Ne26-3C «O06 ob6pazoBanuu B PocToBckoi
o0acTm;
- Meroguyeckue  peKOMEHJALUMU IO  NPOEKTHUPOBAHHUIO  JIONOJHHUTEIBHBIX
oO0Iepa3BUBAIONIUX MPOrPaMM, HAMpaBIEHHBIX MHchbMOM MuHoOpHayku Poccuiickoit
®enepanuu ot 18.11.2015 1. Ne(09-3242.
- ITucemo Munnpocsemenuss P® ot 19.03.2020 r. Ne I'J1-39/04 «O wnampaBieHUH
METOJMYECKUX peKoMeHjauui» (MeTtoauyeckue pekoMEHIauuu MO0 peaju3aluu
00pa30oBaTeNbHBIX MPOTPAMM HAYaJbHOTO OOILEr0, OCHOBHOI'O OOIIEro, CpPEeIHEro
oOmiero o6pas3oBaHusi, 00pa30BATENBHBIX MPOTPAMM CPEIHEro MPOGECCHOHATBHOTO
o0pa30BaHus U JOMOJHUTEIbHBIX 00I1e00pa3oBaTENbHBIX MPOrpaMM € MPUMEHEHUEM
AJIEKTPOHHOTO OOYUYEHUS U IUCTAaHIIMOHHBIX 00pa30BaTEeIbHBIX TEXHOJIOTH.

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

T1000i1 CTpaHbl, €€ MECTO HAa MUPOBBIX PhIHKAX, KAYECTBO KU3HU. /{7151 pazpaboTku u



WCITOJIb30BAHUSI HOBBIX TEXHOJOTWYECKUX TPUHIIAIIOB M TEXHOJOTUH HEOOXOIUMBI
OMpEICJICHHbIC MOJIETIM MBIIJICHUS U MOBEACHUS (TEXHOJIOTHYECKasi rPaMOTHOCTh U
HM300peTaTeNbHOCTD), KOTOPBIE, KaK IMOKAa3bIBACT OMBIT MHOTHX CTpaH, JOPMUPYIOTCS B
IIKOJILHOM BO3pacCTe.

HNHTtepeck! Hallel cTpaHbl Ha JJAHHOM 3Tare pa3BUTHS TPEOYIOT, YTOObI BHUMA-
HHE 00yJaronuxcs ObLI0 0OpaIieHo Ha HHKEHEPHO-TEXHUYECKYIO ACATeIbHOCTD U
pPa3BUTHE BBHICOKOTEXHOJIOTMYHOTO MPOu3BoJicTBA. OOIIECTBY HEOOX0oAMMAa JTUYHOCTD,
CrocoOHasi CaMOCTOSATENIbHO CTaBUTh YUEOHBIC I1€IU, ITPOCKTUPOBATh MYTH MX peallu-
3aIiK, KOHTPOJIUPOBATH M OIICHUBATH CBOM JOCTIKEHUS, 0COOYI0 3HAYMMOCTh TIPHO0-
peTaroT yMeHus paboTaTh ¢ pa3HbBIMU UCTOYHUKAMU WH(OpMaIIMK, OIIEHUBATh UX U Ha
ATOM OCHOBE (POPMYITUPOBATH COOCTBEHHOE MHEHHE, CYXKICHHE, OLICHKY.

CoBpeMeHHBIN YeJIOBEK JOJKEH OPUEHTHUPOBATHCS B OKPYKAIOIIEM MHUpPE Kak
CO3HATEJbHBINA CyOBEKT, aJIeKBATHO BOCIIPUHUMAIOIINM MOSBIEHUE HOBOTO, YMEIOIIHMA
OPUEHTUPOBAThCA B OKPYXAIOIIEM, MOCTOSHHO W3MEHSIOIIEMCS MHUPE, TOTOBBII
HEMPEPHIBHO YUYUTHCS.

B nacrosimuii MoMeHT B Poccum pa3BUBaIOTCA HAHOTEXHOJOTHH, 3JIEKTPOHHKA,
MEXaHHWKa W MPOTpaMMHUpPOBAHUE, T.€. CO3pPEBACT OjarojaTHas MOYBa JJig Pa3BUTHUS
KOMITBIOTEPHBIX TEXHOJIOTHUM, poOOTOTEeXHHUKH, 3D MomenupoBaHus, MPOTOTUIIUPOBA-
HUSL.

OOGpazoBatenbHasi JEATEIBHOCTh MO 3TUM HAIMpPaBJICHUSIM TO3BOJISIET, C OJHOU
CTOpPOHBI, C(HOPMHUPOBATH Y 00yUJaIUXCs MpeacTaBiacHrue o TexHonorusax XXI Beka, a ¢
JIPYrod CTOPOHBI, CHOCOOCTBYET Pa3BUTUI0 MX KOMMYHUKATHUBHBIX CIIOCOOHOCTEH,
HaBBIKOB B3aWMOJICUCTBUS, CaMOCTOATEIILHOCTH MPU MPUHSATUU PEIICHUN, a TaKkKe
PACKpBIBAET UX TBOPUYECKUIN MOTEHIIHAAIL.

NmMenHo cdepa HOMONHUTENHHOTO 00pa3oBaHMs JIeTEl CO3JaeT 0coOble BO3-
MO>KHOCTH JIJIsl Pa3BUTHS 00pa30BaHUs B IIEJIOM, B TOM YHCIIC JJIsl PACIIUPEHUS TOCTY-
na K rio0anbHBIM 3HAHUSM W WH(GOPMAIH, OMepPEKArONIero 0OHOBICHUS €ro COeP-
JKaHUsI B COOTBETCTBUU C 3aJjadyaMU MEPCIEKTUBHOTO Pa3BUTHS CTpaHbl. DakTHUECKU

aTa chepa CTAHOBUTCS MHHOBAITMOHHOW IUIOMIAIKON JIsl OTPAOOTKH 00pa30BaTEIbHBIX



MoJieJiel U TeXHOJOTHil Oyaylero, a mepcoHaqu3alus JAONOJHUTEIBHOTO 00pa3oBa-

HUS ONPENENAETCS KaK BEAyIUi TpeH 1 pa3BUuTHs oOpazoBanus B X XI Beke.

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

IPOrpaMMUPOBAHMS U UCIIOJIB30BAHMS pOOOTU3UPOBAHHBIX YCTPOUCTB.

2.2. HoBu3HA, aKTYaJIbHOCTD, Mearornyeckas 1mejaecoodpa3sHocTh

HoBu3Ha nporpamMmel: B OCIEAHUE IOAbl OJHOBPEMEHHO ¢ MH(OpMaTU3aluen
o011ecTBa JJaBUHOOOPA3HO pacIIUpsieTCs] IPUMEHEHUE MUKPOIIPOLIECCOPOB B KaueCTBE
KJIFOUEBBIX KOMITIOHEHTOB aBTOHOMHBIX YCTPOMCTB, B3aHMMOJEHCTBYIOLIUX C OKpYKa-
IOLIUM MUPOM 0e3 ydactus denoBeka. CTpEeMUTENbHO pacTyliie KOMMYHUKAIIMOHHbBIE
BO3MO>KHOCTH TaKUX YCTPOMICTB, paBHO KaK U paclIipeHre UHPOPMAILIMOHHBIX CUCTEM,
MO3BOJISIIOT TOBOPUTH 00 HM3MEHEHUU Cpeabl OOMTAHMS 4YEOBEKA. ABTOPUTETHBIMU
IpynIaMu MEXIYHApOIHBIX SKCIEPTOB O0JACTh B3aUMOCBSI3aHHBIX POOOTHU3MPOBAH-
HBIX CUCTEM IMPU3HAHA IPUOPUTETHOM, HECYIIEH MOTEHIHAJI PEBOJIOLUOHHOTO TEXHO-
JIOTHYECKOI0 MPOpPhIBA U TpeOyrolel aleKBaTHOW peakiuy Kak B cepe HayKu, TaK U B
chepe 0Opa3zoBaHMS.

B cBf3u ¢ aKTMBHBIM BHEAPEHHEM HOBBIX TEXHOJIOTHMI B >KM3Hb O0IIECTBa IO-
CTOSIHHO YBEJIMUYMBAETCS MOTPEOHOCTh B BHICOKOKBAJIM()UIIMPOBAHHBIX CHEIMATINCTAX.
Mexnay Tem, Urpsl B poOOThI, KOHCTPYHPOBAHUE M H300PETATENHCTBO MPUCYILU TO-
JABJISOIIEMY OOJIBIIMHCTBY COBpPEMEHHBIX AeTeil. TakuM oOpa3om, MOSABUIACH BO3-
MOKHOCTb U Ha3pesa He0OXOAMMOCTh B HEMPEPHIBHOM 00pa3oBaHuu B cepe podboTo-
TEXHUKU. 3alOJIHUTh MPoOes MeXAy NETCKUMH YBIEUEHUSAMH U cepbe3Hoil BY3oB-
CKOM MOATOTOBKOW IMO3BOJISIET U3y4YeHHE POOOTOTEXHUKH B YUPEKICHHSIX JOTOJIHU-
TEJIBHOTO 00pa30BaHMs HA OCHOBE CIEIMAIbHBIX KOHCTPYKTOPOB.

BBeaenue nonosHUTENHOM 00pa3oBaTesibHON NporpaMMbl «PoOOTOTEXHUKA» B
JAT Hen30e:xHO H3MEHUT KapTUHY BOCHPUATHA OOYYAIOIIMMHUCA TEXHUYECKUX

AUCHUILIIIMH, IICPCBOJAA HX H3 paspaga YMO3PHUTCIBHBIX B pas3psad IPHUKIAJIHBIX.



[Ipumenenue JeThbMU Ha TPAKTUKE TEOPETUYECKUX 3HAHWM, TOJYyYCHHBIX Ha
MaTeMaTuKe Wik (PU3MKe, BEACT K Oojiee TIIyOOKOMY IMMOHUMAHUIO OCHOB, 3aKPEIUISIET
MOJIy4eHHbIE HaBBIKH, GOpMHPYST 00pa3oBaHUE B €ro HawitydlneMm cMmeiciie. U ¢ npyroit
CTOPOHBI, WTPHI B POOOTHI, B KOTOPHIX 3a0JaroBPEMEHHO Y3HAIOTCS OCHOBHBIC
NPUHIMIBL  PacyeTOB MPOCTEUIINX MEXaHUYECKHMX CHCTEM M  alTOPUTMBI HUX
aBTOMATHYECKOTO  (YHKIMOHUPOBAHUS IO/  YIpPaBICHUEM IPOrpPaMMHUPYEMBIX
KOHTPOJIIEPOB, MOCTY>KAT XOPOIIEH MOYBOM ISl MOCIEIYIONIETO OCBOEHUS CII0KHOTO
TEOPETUUYECKOro MaTepualia Ha Yypokax. I[IporpammupoBaHue Ha KOMIIBIOTEpE
(HampuMep, BUPTYAIbHBIX WCIOJHUTENCH) TIPH BCEH €ro TMOJE3HOCTH ISl Pa3BUTHUS
YMCTBEHHBIX CIIOCOOHOCTEH BO MHOTOM YCTYITaeT MPOTPAaMMHPOBAHUIO aBTOHOMHOTO
YCTPOMCTBA, JEHCTBYIOIIETO B peaabHON okpyxkKariiei cpene. [lomo6HO ToMy, Kak
KOMITBIOTEPHBIE UTPHI YCTYHAIOT B MTOJIE3HOCTH UTPaM HACTOSIIIIAM.

B03MOXXHOCTh MPUKOCHYTHCSI K HEU3BEAAHHOMY MHPY POOOTOB ISl COBPEMEH-
HOTO peOeHKa SIBIISIETCS OYEHb MOIIHBIM CTHUMYJIOM K MO3HAHUIO HOBOTO, MPEOojIe-
HUI0O MHCTHHKTA MOTpeOUTeNnss U (POPMUPOBAHUIO CTPEMIICHHS K CAMOCTOSATEIHLHOMY
cosuganuto. [Ipu BHenIHEH MPUBJIEKATEILHOCTH MOBEACHUS, pOOOTHI MOTYT OBITH CO-
JIeP’KaTeIIbHO HAIMOJIHEHBI WHTEPECHBIMA W HETPOCTHIMH 3aJadyaMH, KOTOPHIC HEH3-
OEXHO BCTaHYT Iepe]] IOHBIMU MH)KeHepaMu. VX perieHue cMOoXeT MPUBECTH K pa3Bu-
THIO YBEPEHHOCTH B CBOMX CHJIaX U K PACHTUPEHHUIO TOPU3OHTOB MO3HAHUSI.

HoBble TPUHIUIIEI pEIICHUS aKTyalbHBIX 3a/lad YeJOBEYECTBA C TIOMOIIBIO
poOOTOB, YCBOCHHBIE B IIKOJILHOM BO3pacTe (IyCTh U B UTPOBOM (hopme), KO BpeMEHH
OKOHYAHMS By3a W Hadajia pabOTHl MO CHEIUATBHOCTH OT30BYTCSI B MPUHITUITHAIBHO
HOBOM TIOJXOJE€ K peajdbHbIM 3a7ayaM. 3aHWMasCh C JEeThbMH Ha KpYyKKax
pPOOOTOTEXHUKH, MBI TOJTOTOBUM CHEIMAIMCTOB HOBOTO CKJIaJa, CIOCOOHBIX K
COBEPIIICHHUIO HHHOBAIIMOHHOTO TTPOPhIBA B COBPEMEHHOM HayKe U TEXHUKE.

HoBuzHa mporpamMmbl Takke OMpenessieTcss THOKOCThIO IO OTHOIIEHUIO K
miaThopMaM peaiu3yeMbIXx POOOTOTEXHUYECKUX YCTPOUCTB. [IpakTuuecku Bce mpo-
IPaMMBI JTIOTIOJHUTEIBLHOTO U MPOGECCHOHAIIBHOTO 00pa30BaHUs OPUCHTHPOBAHBI HA
oJIHYy TUTaTGopMy. ITO 00YCIIOBIEHO B PABHOW CTENIEHN (PMHAHCOBBIMH, BPEMEHHBIMH,

KaJIpOBBIMH M MPOTPAMMHBIMH OTPAHMYEHUSAMH (B KaXKJIOM CIIy4ae B CBOEM COOTHO-



mennn). Hanmpumep, MMpPoOKo peKiiaMupyeMblie B TOCIEAHEE BpEeMs MPOTrPaMMBbl, TO-
cTpoeHHbIe Ha 0a3e Lego-po6oToB, obecneunBaroT 0a30BOe 0O0pa30BaHNE HAYWHAIO-
IIAX 3aHUMAThCSI POOOTOTEXHUKOM, HO MPEICIbHO OTPAHUYCHBI 10 IIMPOTE pean3a-
IIUU BO3MOXKHOCTSIMU KOHCTPYKTOpA, NMPEIHA3HAYCHHOTO IS JIeTeH JOIIKOJIBHOTO M
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 MO3BOJISET MOCTPOUTh MHTETPUPOBAHHBIA KypC, COMPSKCH-
HBIA CO CME)KHBIMH HAIIPaBJICHUSMH, HAIIPSAMYIO BBIBOJISIINN Ha CBOOOJHOC MaHUITY-
JUPOBAaHUE KOHCTPYKIIMOHHBIMHA M JJICKTPOHHBIMH KOMITOHEHTaMH. BcTpamBasch B
CIMHYIO JIMHUIO, 33JaHHYI0 IEJIbI0 TPOCKTUPOBAHUS, KOMIIOHEHTHI MPHOOPETAIOT
TEXHOJIOTHUSCKUN XapakTep, (AKTUYCCKH CTAHOBITCS KOHCTPYKTOPOM, ITO3BOJISIIO-

UM UMCTb OoJIBIIIE CTEIICHEH CBO6OI[I>I TBOpPYCCTBA.

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

CyiiecTByeT MHOXECTBO BaXHBIX MpoOJEeM, Ha KOTOPbIE HUKTO HE XOYeT
oOpaiaTh BHUMaHUsA, IO TEX MOP, TTOKAa CUTyaIUsl He CTAHOBUTCS KaTacTpo(uueckoil.
OpHoii u3 Takux npodiem B Poccum sBisItOTCA: €€ HeIoCTaTOuHass 00€CIeUYeHHOCTh
WH)XCHEPHbIMU KaJIpaMM W HHU3KUHA CTaTyCc HMH)KEHEepHOro oOpazoBaHus. Ceifuac
HEOOXOMMO BECTH TMOMyJsipu3anuio mpodeccun uHXeHepa. VIHTEHCHBHOE
HCIIOJIb30BaHNE POOOTOB B OBITY, Ha IPOM3BOJICTBE W moJjie 00 TpedyeT, UTOOBI
M0JIb30BaTENH 00J1a7alIi COBPEMEHHBIMH 3HAHUSIMU B 00JIACTH YIIPABJIEHUs poOOTaMH,
YTO TO3BOJHUT pPa3BUBaTh HOBbIE, YMHBIE, Oe€30mMacHble W OoJjiee MPOJBUHYTHIE
aBTOMAaTHU3UpOBaHHbIE cucTeMbl. HeoOxonmMo npuUBHBATH HHTEpPEC YYaIIUXCAd K
00J1aCTH pOOOTOTEXHUKU U aBTOMATU3UPOBAHHBIX CUCTEM.

[Tporpamma «PobGoTOTEXHUKA» yIOBIETBOPSET TBOPUECKUE, MO3HABATENBHEIC TO-

TpeOHOCTH AeTel (0COOEHHO MAIbYUKOB) M MX poauTeneil. JlocyroBbie mOTpeOHOCTH,



00yCIIOBJIEHHBIE CTPEMIIEHUEM K COIEPKATEIBbHOM OpraHu3aluu CBOOOAHOTO BPEMEHH
pEeaNMn3yroTCs B IPAKTUYECKON JAESTENBHOCTH YUaIUXCSl.

[Iporpamma «PoOoToTexHMKa» BKIIOYAET B ce0s M3Y4YEHUE psijia HalpaBICHUN B
o0JacTh KOHCTPYUPOBAHUS M MOJCIMPOBAHHS, NPOrPAaMMHUPOBAHUS M PELICHHUS

Pa3IMYHBbIX TCXHUYCCKHX 3a1a4.

IMenarornyeckas 1meaecoodpa3HOCTh

[Temarorudcekas 11e1ecO00pPa3HOCTh 3aKII0YaeTCs HE TOJBKO B Pa3BUTHU
TEXHUYCCKUX CIIOCOOHOCTEH W BO3MOXKHOCTEH  CPEICTBAMH  KOHCTPYKTHBHO-
TEXHOJIO-

THYECKOTO TI0JIX0/1a, TAPMOHHU3AIMK OTHOIICHWA PEOCHKA M OKPYXKAIOMIEro MHUpa, HO
U B Pa3BUTHH CO3UIATEIBHBIX CIIOCOOHOCTEH, YCTOMYHNBOTO MPOTUBOCTOSHUS JIFOOBIM
HETaTUBHBIM COIMAJILHBIM M COIIMOTEXHIUYECCKUM TIPOSBIICHHSIM.

B ocHOBe mpemiaraeMoil IporpaMMBI JISKUT U1 UCIIOJIb30BaHUS B 00YICHUHN
COOCTBEHHOW aKTUBHOCTH ydaniuxcs. KoHlenmus JaHHOH IporpaMMbl - TEOPHs pas3-
BHBAIOIIETO O0y4YEHHUS B KaHBE KPUTHYECKOTO MBIIUICHUA. B OCHOBE CO3HATEIIBHOTO
aKTa YYCHHUsS B CHCTEME Pa3BHUBAIOIIECTO OOYUCHHS JISKHUT CIIOCOOHOCTH K TPOIYKTHB-
HOMY TBOPYECKOMY BOOOpaXKCHHUIO M MBIIIUICHHIO. bojiee Toro, 6€3 BEICOKOTO YPOBHS
pPa3BUTHE ATUX TPOIECCOB BOOOIE HEBO3MOXKHO HHU YCIENTHOEC OOyYEHHE, HU CaMO-
oOyueHue. VIMEHHO OHM OMPENENIIOT pa3BUTHE TBOPYECKOTO MOTEHIIMAJIA YeIOBEKa.
['oToBHOCTB K TBOpPYECTBY (pOpMHUpPYyETCSI HA OCHOBE TaKMX Ka4eCTB KaK BHUMAaHUEC U
Ha0II01aTeIbHOCTh, BOOOpaXKeHUE M (paHTa3Msl, CMEIOCTh U HAaXOJIUYUBOCTh, YMCHHE
OPHEHTUPOBATLCA B OKPY’KAIOIIEM MHUpE, MPOU3BOIbHAS NaMATh U Ap. Mcmoas3oBa-
HUE MPOrpPaMMbl TIO3BOJISIET CTUMYJIMPOBATH CIOCOOHOCTH JIeTel K 0Opa3HOMY U CBO-
00THOMY BOCTIPUATHIO OKPY>KAIOIIETO MUpa (JF0/IeH, TPUPOIbI, KYyJIbTYPHBIX IIEHHO-

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 BOCIIUTAHMEM KOMMYHHUKATHBHBIX Kaue€CTB U I€JICHANPAB-
JICHHOCTH JINYHOCTH Y€PE3 CUCTEMY ITPAKTUKOOPUEHTUPOBAHHBIX IPYIIIOBBIX 3aHSATHUH,
KOHCYJIBTALIMM U CaMOCTOSITENIbHOW JIESATEIbHOCTH BOCIIUTAHHUKOB IO CO3JAHUIO PO-
OOTOTEXHUUYECKHUX YCTPONCTB, PEIIAIOIINX TOCTABICHHbBIC 33]/1a4H;

- o0ydeHHe OCHOBaM KOHCTPYMPOBAHUS U MIPOTrPaMMHUPOBAHUSL.
ObpazosamenvHbie
- HCTIOJIb30BAHUE COBPEMEHHBIX Pa3pabO0TOK M0 pOOOTOTEXHHUKE B 00J1acTH 00pa3oBa-
HUSI, OpPraHU3alMs HA UX OCHOBE aKTUBHON BHEYPOUHOU JIEATEIIbHOCTH O0yYarOIIUXCS;
- 03HAKOMJIEHHE 00YYaIOIUXCS ¢ KOMIUJIEKCOM 0a30BBbIX TEXHOJIOTUM, TPUMEHAEMBIX
IIPU CO3/IaHUH POOOTOB;

- peanu3anus MEeXKIPEAMETHBIX CBA3EH ¢ PU3UKOM, MHPOPMATUKON U MATEMATUKOM;

- perieHne o0yJanuMucs psjga KHOepHETUUECKUX 3a/1a4, pe3yJIbTaTOM KaXKI0i U3 KO-
TOPBIX OyAeT paboTaAIINI MEXaHU3M HIIK POOOT C ABTOHOMHBIM YIIPaBIICHUEM;
Pas3zsusarowue

- pa3BUTHE Yy 00y4aIOUXCsl MHXEHEPHOT'O MBIILICHUS, HABBIKOB KOHCTPYHUPOBAHMSI,
nporpaMMUpoOBaHus U 3OPEKTUBHOTO UCTIOI30BAHUS KHOEPHETUUECKUX CUCTEM;

- pa3BUTHE MEJKOW MOTOPUKHU, BHUMATEIbHOCTH, aKKypaTHOCTH M M300peTaTebHO-
CTH;

- pa3BUTHE KPEATUBHOI'O MBILUIEHUS U MPOCTPAHCTBEHHOTO BOOOpa)keHUsS OOydaro-
HIUXCS;

- OpraHu3alys U YYacTHE B UIPaxX, KOHKYpPCaX U COCTI3aHUAX pOOOTOB B KaueCTBE 3a-
KpEIUJIEHUS U3y4aeMoro MaTepuasna u B UEIsIX MOTUBALIMHA O0yUYEHUS.
Bocnumamenvhbie

- MIOBBIIICHUE MOTUBALIMK O0YYAOUIUXCS K U300pEeTaTEIbCTBY U CO3/IaHUI0 COOCTBEH-
HBIX POOOTHU3UPOBAHHBIX CUCTEM;

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

- (hopMupoBaHUE HABBIKOB TPOESKTHOTO MBITTUICHHMSI, pA0OOTHI B KOMaHJIE.



2.4. OTianuyMTeJbHbIE 0COOEHHOCTH JAHHOM ONOJHUTEIBHOI 00pa3oBaTeIbHOM
NMPOrpaMMBI OT yKe CYyLIEeCTBYKIINX 00pa30BaTeJbHbIX IPOrPaMM
Jannast oOpa3oBarenpHasi MporpaMMa MMEET Psii OTIIMYMH OT YK€ CYIIECTBYIOLIUX
aHaJIOrOB:
- 3JIEMEHTHI KHOEPHETUKU U TEOPUU aBTOMAaTUUYECKOTO YIIPABIICHUS aJallTUPOBAHBI IS
YPOBHsI BOCHPHSTHS JETEM, YTO MO3BOJSAET HAYATh IMOATOTOBKY MHYKEHEPHBIX KaJpOB
yxe ¢ 10 ner;
- CYIIECTBYIOLIUE aHAJIOTH MIPEAIOIIAraloT HOBEPXHOCTHOE OCBOCHHE JIEMEHTOB POOO-
TOTEXHHUKH C MPEUMYILIECTBEHHO JIEMOHCTPAILMOHHBIM IMOAX00M K HHTETPALMH C APY-
rumMu npeameramu. OCOOEHHOCTBIO JAHHOW MPOrpaMMbl ABIISIETCS HALIEJIEHHOCTh 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 33/1a4y;
- IPOrpaMMa IUIOTHO CBSI3aHA C MACCOBBIMU MEPONPHUATUSAMHU B HAyYHO-TEXHUYECKOU
chepe 11 nered (TypHHpPaMH, COCTSI3aHUSAMH, KOH(EPEHUUSIMHU), YTO MO3BOJISET, HE
BBIXO/Sl 32 paMKU y4eOHOro Ipolecca, NIpUHUMAaTh aKTMBHOE y4acTHE B KOHKypcax
Pa3IMYHOrO YPOBHS: OT PAHOHHOIO 10 MEXKTyHAPOIHOTO.

2.5. Bo3pacr jaereii, ydacTBYIOIIMX B pealu3allMy JIaHHOW JIOMOJHUTEIBLHOM
oOpazoBarenbHOI mporpamMmbl 10-18 met

2.6. Cpoxku peanu3anvu JONOJTHUTEJIbHOM 00pa30BaTe/]bHON NPOIrPAMMBI:
mporapmMma paccuuTaHa Ha 3 rojia o0ydeHusi, 648 akaeMHUYECKUX YaCOB.

2.7. ®opMbI U peKUM 3aHATHI: OYHASI TPYIIOBAs, OYHASI C MPUMEHEHUEM
JUCTAaHIMOHHBIX TEXHOJIOTUM.

ITo3naBaTenbHbI# (BOCIPUSATHE, OCMBICICHHE U 3alIOMUHAHUE 00YYaIIUIOMUCS
HOBOT'O MaTepHalia ¢ IPUBJICUCHUEM HAOIIOEHUS TOTOBBIX IPUMEPOB, MOAECIUPOBA-
HUS, U3yYEHUS WILTIOCTPALUN, BOCTIPUATHS, aHaJIN3a U 0000IICHUS JEMOHCTpUpYe-
MBIX MaTE€pHUaJOB);

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

HUH B TIpo1iecce pa3paboTKu COOCTBEHHBIX MOJIETIEH )
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CucremaTusupyomuii (Oecefa 1o remMe, COCTaBIeHNUE CUCTEMATHU3UPYIOLIUX
Tabymil, TpaguKoOB, CXEM H T.1.)

KouTpoabHblil MeToa (IIpY BHISIBJICHUH Ka4eCTBA YCBOCHUS 3HAHUM, HABBIKOB
¥ YMEHUHN U UX KOPPEKLHUS B MPOIECCE BHIMOJIHEHUS MPAKTHUECKUX 3aaHUA)

I'pynnoBas padora (MCoONb3yeTCsl TP COBMECTHOM COOpKE MOJIENIeH, a TaKkxKe
pHU pa3pabOTKe MPOEKTOB)

Kaxxoe 3aHsiTHE BKIIOYAET B CE0S TEOPETUUECKYH0 M IMPAKTHYECKYHO YacCTb.
BaxxHol cocTaBisitoneil Kaxaoro 3aHSATUS SBISETCS CaMOCTOsITENIbHas paboTa 00y-
YAIOIINXCS, peaTM30BaHHAsA B BUJIE TIPAKTUYECKOM pabOTHI.

B HekoTOphIX MpakTHYECKUX paboTax pachpelesieHue 3aJlaHuil Mexay oOyda-
IOLUIMMUCS HOCUT MHAMBHUAYaIbHbIN xapaktep. B psae pabor umerorcs 3agaHus 1o-
BBIIIICHHOMCIIOXKHOCTH, 33/1aHUs TBOPUECKOTO COAEPIKAHUSA, YTO MOMOTAET JOCTUTaTh
TBOPYECKOTO YpOBHsI 00ydeHHOCTH. [log0op mpakTHuecKkux 3aJaHuil OpUEHTUPOBAH
Ha oOecrieueHne NHAMBUAYAIbHOIO NOAX0a B 00pazoBaHuu. O0yueHrne Ha BHICOKOM
YPOBHE TPYIHOCTH CONMPOBOXKAAETCS COONIOJICHHUEM MEPBI TPYAHOCTU U OCYLIECTBIIE-
HUEeM U epeHIIMPOBAHHOTO MOAX0/1a K 00yUYaIOLUMCSl HA OCHOBE JUArHOCTUKH HUX
peanbHbIX y4eOHBIX BO3MOKHOCTEH € aKIIEHTOM Ha MPUMEHEHUH Mep TudPepeHnpo-
BAHHOM MOMOIIM 00YYarOUIMMCs C Pa3HbIM YPOBHEM IOJTOTOBKU MO MPEAMETY U OT-
HOILIEHUS K YYEHHUIO.

Tekymuii KOHTPOJIb YPOBHS YCBOEHHUS MaTEpUaia OCYIECTBIISIETCS 10 PE3YJib-
TaTaM BBIIOJIHEHUS! O0YUYaIOLIUMUCS CAaMOCTOSITENIbHBIX MpakTUYecKuil 3aganuii. to-
TOBBIA KOHTPOJIb PE3YJIHTATOB U3YyUEHUS MOYJIsl peanu3yercs B GopMe MpOeKTa.

Hcnonv3yemvie munvl 3aHamuii:

1)3anamue popmuposanusi HO8bIX 3HAHULL

Ypoku QopMUpOBaHUS HOBBIX 3HAHUN KOHCTPYHPYIOTCS B (OpMax: ypOK-
JICKIUS; YPOK- UCCIIE0BaHNE; MYJIbTUMEINA - YPOK; MPOOJIEMHBIN YPOK.

CtpyKTypa ypoka coueTaeT 3Tarbl: OpraHU3allMOHHBINA, MOCTAHOBKH LENH, aKTyalH-
3alliy 3HAHWHW, BBEJCHUS 3HAHHI, 0000IIEHNs IEPBUYHOTO 3aKPETUICHUS U CUCTeMa-
TU3alMU 3HaHUH, TIOJBECHHS UTOTOB O0Y4EHHUs, ONPECIICHUS JOMAITHETO 3aaHUs U

MHCTPYKTaXKa 0 €r0 BHIMOJHEHUIO.
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[lens ypoka ¢popMHUpOBaHUS HOBBIX 3HAHUU - OpTaHU3aIsl paboThI IO YCBOSHUIO MU
MOHSTH, 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 WU 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 JTAHHOTO THUIIA: POJICBBIC U JIEJIOBBIC UTPHI; MPAKTHU-
yeckue paboThl; YPOKH 3aIUTHI TPOCKTOB;

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

@®opMbI JAaHHOTO THMA 3aHATHUS: TMOBTOPUTEIHHO-0000IIAIONIEe 3aHATHE; JTUC-
MyT; 3aHSTHE- KOHCYJbTAIMs; 3aHsTHE-aHAIU3 MPOBEPOUYHBIX palboT; 0030pHas JEK-
1S, 3aHATHE- COPEBHOBAHHUE; BHICTABKA.

5)3anamue - npakmuueckas paboma

Nmeet nienpio BeIpaOOTKY yMEHUH MO MPUMEHEHUIO 3HAHUH.

6) Kombunuposannoe 3ansamue

Ha ypokax naHHOro Tuma peuiaercsi HeCKOJIbKO TUIAKTUYECKUX 3a7ad: MOBTO-
pEeHUEe MPONJIEHHOIO U MPOBEpPKA JOMAIIHETO 3aJaHUsl, U3YUYEHHUE U 3aKpPEIUICHHE HO-
BBIX 3HAHHI.

7)3ansamue KOHmMpoJisl U NPOGEPKU 3HAHUU U YMEHU

[lens Takoro ypoka - OCymecTBUTh KOHTPOJIb 00yUeHHUs, MPOJAOHKUTH CUCTEMA-
TU3AIMI0 3HaHWH, BBISIBUTh YPOBEHb YCBOEHUS MaTepuana, ChOpMUPOBAHHOCTH yMe-
HUUM U HABBIKOB.

8)3anamue-npoexm

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

00TKa ¥ 3aIKTa MPOEKTA JJISI CHCTEeMAaTU3aIlMU 3HAHW, BBISIBIICHUS YPOBHSI YCBOCHUS

MaTrcpuajia, akTHBU3alluK TBOp‘I@CKOﬁ AKTUBHOCTH y4YallluXCA.
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[IpenosaBaresib CTaBUT HOBYIO TEXHUYECKYIO 3aJady, peIIEHHE KOTOPOMl UILEeTCs
coBMecTHO. [Ipy HE0OX0MMOCTH BBIMIOJIHACTCS 3CKU3 KOHCTpYKIuK. Ecnu nms pere-
HUs TpeOyeTcs MporpaMMHUPOBAHHUE, y4alllecs CaMOCTOSATEIbHO COCTaBJISIOT MPO-
rpaMMbl Ha KOMIbIOTEpax (BO3MOXHO MO MPEMJIOKEHHOW NPENoJaBaTeIeM CXEME).
JHanee ydamuecss paboTalOT B rpyIIax Mo 2 4eJOBEKa, aCCUCTEHT IMpernoaaBaTes
(0IMH W3 YYEHHUKOB) pa3/aeT KOHCTPYKTOPHI C KOHTPOJIEPAMH U JOMOIHUTEIbHBIMU
ycrpovictBamu. [IpoBeprB HaMuKMe OCHOBHBIX JETAJIEH, yHal[uecs MPUCTYIIAIOT K CO-
31aHUI0 poO0TOB. [Tpr HEOOXOIMMOCTH MpenoaBaTeib pa3aacT yueOHbIe KAPTOUYKHU CO
BCEMHM dTaniaMu COOpKH (MM BBIBOAUT M300paKEHHE HTANOB HA OOJBIION 3KPaH C IO-
MOIIBI0 TIpoekTopa). [lporpamma 3arpyxaercs oOy4aloOIIMMUCA U3 KOMIIbIOTEpa B
KOHTPOJIJIEp TOTOBOM MOJIENN poOOTa, U IPOBOASITCS UCIIBITAHUS HA CHELUAIBLHO
MPUTOTOBJIEHHBIX TOJAX. I[Ipr HEOOXOIUMOCTH MPOU3BOAUTCA MOAU(PUKALMSA TPO-
rpaMMbl U KOHCTpYKIMHU. Ha 3TOM 3Tane BO3MOKHO pa3AeiIeHHE poJiell Ha KOHCTPYK-
TOopa U nmporpaMmucta. [1o BbIIOIHEHUN 3ajaHusl yyalluecs JIeNaoT BbIBOIbI O Haubo-
nee 3(pPEeKTUBHBIX MEXaHW3MaxX M MPOrPAMMHBIX XOJIaX, NMPUBOASIIMX K PEIICHUIO
POOJIEMBI.

VY naBmmecss Mmogenu cHuMarotcs Ha (oTo u Buaeo. Ha 3akimounTenbHON cTaguu
MOJIHOCTBIO pa30MparoTcs MOJEIN POoOOTOB M YKOMIUIEKTOBBIBAIOTCS KOHCTPYKTOPHI,
KOTOpbIE IPUHUMAET accUcTeHT. POTO- M BUAEOMATEpUaN 10 OKOHYAHUU ypOKa pas-
MEUIAETCs Ha CHEIMATIbHOM IIKOJBHOM CETEBOM pecypce ISl MOCIEAYIOMIEro UCTIOb-
30BAHMS YYEHUKAMH.

Jlononnumenvuas gpopma 3anamui

J{ns 3aKkperieHusl U3y4eHHOro MaTepualia, MOTUBALUK JaJIbHEHIIIEro O0yUeHuUs 1
BBISIBJICHUSI HauOOJee CIOCOOHBIX YUYEHUKOB PETYJISIPHO MPOBOJSATCS COCTSI3aHUS PO-
00TOB. YuamuMcs MpeaoCTaBIsAeTCd BO3MOXKHOCTh MPUHSTh YYaCTHE B COCTSA3AHUSIX
CaMbIX Pa3HbIX YPOBHEMN: OT palOHHBIX 10 MEXIyHapoaHbIX. COCTsI3aHUs TPOBOISATCS
0 CJIEAYIOIIEMY PETJIAMEHTY.

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

IMPOBOJUTCS IMOATOTOBKA K COCTA3aHUAM, O6CY}KJICHI/I$I U TPCHHUPOBKHU. Kaxk ImpaBuiIo, B
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COCTSI3aHUSIX YYAaCTBYIOT KOMAaHJbl MO 2 4YeJloBeKa. B JeHb COCTSI3aHMIl KaxKJIOU
KOMaH/Ie MPEAO0CTABISIETCS KOHCTPYKTOP M HEOOXOJIUMBIE JOMOJHUTENIbHBIE JI€TAIIH,
U3 KOTOPBIX 32 ONPEJEICHHBIA MPOMEXYTOK BpEMEHH HE0OX0IUMO coOpaTrh poOoTa,
3apoOrpaMMHUpPOBaTh €ro Ha KOMIBIOTEPE M OTIAAUTh HA CHEUHAIbHOM Tmone. s
HEKOTOPBIX BHUIOB COCTS3aHUN POOOTHI COOMparoTcs 3apaHee. ['0TOBbiE POOOTHI
CHAIOTCS CYNIbSIM Ha OCMOTP, 3aTEM [0 OYEPEIN 3aMyCKAKTCS HA MOJISIX, U IO OYKaM,
HAOpaHHBIM B HECKOJILKHUX MOMBITKAX, ONPEICIISIOTCS MOOSIUTEIH.

PexxuM 3aHATHIA: 3aHATHUS 111 BOCHUTAHHUKOB ITPOBOMSTCS 2 pa3a B HEEIIO 1O 3
aKaJIEeMUYECKHX 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 Pa3IMUHBIX MOJENEH, COOPYKEHUI U MEXaHNU3MOB;
- KOMIIBIOTEPHYIO CPEy, BKIIOYAIOIIYIO B ce0s1 rpauuecKHil S3bIK
POrpaMMUPOBAHMUS;
- BUJIbI TIOJIBUKHBIX U HETIOJIBUKHBIX COCIMHEHUN B KOHCTPYKTOPE;
- OCHOBHBIE NPUEMbI KOHCTPYHUPOBaHUS pOOOTOB;
- KOHCTPYKTHUBHBIE OCOOEHHOCTH Pa3IMYHBIX POOOTOB;
- Kak nepeaanath nporpammbl B RCX;
- KaK HCII0JIb30BaTh CO3JaHHBIE IPOTPAMMBI;
- CaMOCTOSITEIBHO pelIaTh TEXHUYECKHE 3a/1a4yd B MPOIlecCe KOHCTPYUPOBaHUs POOO-

TOB (HJIaHI/IpOBaHI/IC MpCACTOAINX ﬂCﬁCTBHﬁ, CaAMOKOHTPOJb, IPUMCHATH IMOJTYYCHHBIC
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3HAHWS, TPUEMbI U OTBIT KOHCTPYUPOBAHUS C MCTOIB30BAHUEM CIEITUATBHBIX JIEMEH-
TOB, U IPYTUX 0OBEKTOB U T.1.);
- CO3/1aBaTh PEAbHO JACHCTBYIOIIME MOJETU POOOTOB MPU IMOMOIIU CIEIHATBHBIX
AJIIEMEHTOB 10 pa3paboTaHHOU cxeMe, 0 COOCTBEHHOMY 3aMBbICITY;
- CO371aBaTh MPOTPaMMbl Ha KOMIIBIOTEPE IS Pa3IMUHBIX pOOOTOB;
- KOPPEKTUPOBATH IPOTPAMMBI TTPH HEOOXOTUMOCTH;
- IEMOHCTPUPOBATh TEXHUYECKHE BO3MOXHOCTH POOOTOB;

ymembp:
- paboTarthb Cc IUTEPaTypoOil, C )KypHAJIaMH, C KaTaJoraMu, B UHTEpHETe (U3y4yaTh U
o0OpabartbiBaTh HH(POPMAITHUIO);
- CAaMOCTOSITENIFHO pelIaTh TEXHUYECKUE 3a/1a4H B MPOIIECCEe KOHCTPYUPOBAHUS
po0OOTOB (IJIAHUPOBAHKUE MPEACTOSIINX JCUCTBUN, CAMOKOHTPOJb, IPUMEHSIThH
MOJIYYCHHBIC 3HAHWS, MPUEMbI H ONBIT KOHCTPYHPOBAHUS C MCIOJIb30BAaHUEM
CHEIUATbHBIX JIEMEHTOB U T.1.);
- CO3/1aBaTh JICUCTBYIOIINE MOIEIU poOOTOB Ha OCHOBE KoHCTpykTOopa JIET'O;
- CO3/1aBaTh MPOrpaMMbl HA KOMIIBIOTEPE HA OCHOBE KOMITHIOTEPHOU TTPOrPaMMBbI
Robolab;
- lepenaBath (3arpyxarb) nporpammel B RCX;
- KOPPEKTUPOBATH TIPOTPAMMBI TTPU HEOOXOTUMOCTH;
- IEMOHCTPUPOBATh TEXHUYECKHE BO3MOXKHOCTH POOOTOB.

Cnoco0sbI onpeneneHus pe3yJbTaTUBHOCTH: B JAHHOM Kypc€ IPEIyCMOTPEHBI
IpOBEpKa pe3yIbTaTOB OCBOCHHUS MPOrpaMMBbl B BUAE MEPONPUITHI MPOMEKYTOUHOU

aTTeCraluu:
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- 3aIUTHl MHIMBUYaJIbHOW TBOPUECKOM paboThI (MMPOEKTA) MO KAXKIOMY pa3eiy mpo-
IrPAMMBIL;

- BBICTAaBKH, KOHKYPCBI ITPOCKTOB.

2.9. @opMbI NOABEIEHUSI HTOTOB PeaJTu3alun

[Tocne OkOHYAaHMS KaXKIOTO Tofa OOY4YEeHHs MPEIyCMOTPEHO npedcmasieHue
coOCmeenHo2o npoekma. ITo MO3BOJISIET CBOOOHOE OPUEHTUPOBAHUE B IPOCTPAHCTBE
00pa3oBaTeNbHbIX TPACKTOPUN JJII CBOEBPEMEHHOW KOPPEKTUPOBKU OCHOBHOTO
HampasiieHus1 00ydeHus U pa3BuTHus. [lpu 3TOM 1o kernaHuio 00y4aronierocs BO3Mo-
KEH Tepexo]l Ha CMexHbIe oOpaszoBarenbHble TpaekTopuu: «lIporpammupoBanuey,
«KoMmbroTepHast MyJIbTUIUTUKALUSA» U T.1I.

B paMkax y4eOHOro mjiaHa KaXa0ro rojia 0co00 BbIEIIEHbI Yachl, UCIIOJIb3yEMbIE
1 pa3pabOTKU M MOATOTOBKM pOOOTOB K COPEBHOBAHUSAM, yYacTHE B COPEBHOBAHU-
AX. DTU Yachl YETKO HE PACIpPEIENICHbl IO BPEMEHH, MMOCKOJbKY 3aBUCAT OT rpaduka
COpPEBHOBATEJILHOTO MTPOLIECCA U PE3YIBTATUBHOCTH YYacTHsI KOMaH] BOCTUTAHHUKOB.
BooOuie Tematuka u rpaduk COpeBHOBAaHUI HE MOTYT ObITh CIITAHMPOBAHBI 3apaHee,
HCKIIFOUEHHE COCTABJISIIOT BHyTpeHHUE. OTHAKO U OHHM B 3HAYUTEIBHOW MEpE 3aBUCAT
OT TEMAaTUKHU MHUPOBBIX MIEPBEHCTB, HA OCHOBAHUU KOTOPBIX B ()eBpajie - MapTe paspa-
0aTBIBAIOTCSl periaMeHThl (PeEpaIbHOTO M PErMOHaIbHOTO ypoBHEH. Poccus moka
€lle HU pa3y He BBICTYNajla OPraHU3aTOPOM MHUPOBBIX IEPBEHCTB, COOTBETCTBEHHO B
CTpaHe HEeT Ja)ke YaCTUYHOIo cTaHjaprta B objactu pobocnopra. Eciu oH nmosBuTcs -

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

IIpumepHbIe HANIPaBJICHUS COPEBHOBAHMH
HToroBbie mpoOeKTbl 00YyYarOLIMXCsl BBIHOCATCS Ha POOOTOTEXHMUYECKHE COPEBHO-
BaHUs, KOHKYPCHI, BBICTABKM TEXHHYECKOI'O TBOPUECTBA M KOH(EPEHIIMH BCEX BO3-
MOYKHBIX YPOBHEM.
1. CopeBHOBaHMSI B TPOLIECCE HETIOCPEACTBEHHOTO MPOTUBOOOPCTBA. TpedoBanus
K MOJEJSAM - MPOYHOCTb KOHCTPYKLIUH, JOCTATOYHAs MOIIHOCTb U MAaHEBPEHHOCTb,

ITIOHUMAaHHC (1)I/ISI/IIICCKI/IX IMPHUHIOUIIOB MOBCACHHA ABMKYIICTOCA MEXaHU3MaA.
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2. CopeBHOBaHHUSA Ha BBITIOJIHEHUE UTPOBOM cuTyaruu. TpeboBaHHE K KOHCTPYK-
UMW - TOJBHKHOCTb, COIVIACOBAHHOCTH JABWKEHUM, ONEPATUBHOCTh M Pa3BUTOCTb
YIPABJICHUECKOTO aJITOPUTMA.

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

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

5. Peanu3anusi COOCTBEHHBIX IPOEKTOB B MPAKTUYECKON KATETOPHH.

1 roa o0yueHus1 MOCBSIICH BXOXICHUIO B chepy poOOTOTEXHUKH, TPOPOPUECH-
Tauu. B Gosbliel cTerneHn NCnoib3yI0TCs HaBBIKA U CTEPEOTHUIIbI UTphl. PopMa Ipo-
BEJICHUS 3aHATUN OJM3Ka K UTPOBOM U B 3HAUUTENILHOU Mepe 0a3upyeTcsl Ha 3auHTepe-
COBAHHOCTH peOEHKa B MO3HABATENIbHBIX UIPaxX, HOCSIIUX COPEBHOBATEJbHBIM Xapak-
tep. K aTtomy rogy B Gombliieil creneHu OTHOCATCS MUKPOCOPEBHOBAHMSI, COPEBHOBA-
HUS IPSIMOTO IPOTUBOOOPCTBA U COPEBHOBAHMS HA BBIMOJIHEHUE UTPOBOM CUTYallUU.
BocnutaHnHUK MOMy4YaeT MEpBbI ONBIT KOMaHIHOW paOOThl M KOJUICKTUBHON OTBET-
CTBEHHOCTH 32 PE3yJIbTaT.

2 roj o0y4yeHHsl TIPU3BaH OOYUYUTh HABBIKAM YIIPABJICHHUS POOOTOTEXHHUUYECKUMU
ycTpoiicTBamu. B HambomnbIelt crenenu 31ech GOPMHUPYETCS YMEHHE CTPOUTDH YIIpPaB-
JIEHUE aBTOHOMHBIX MOJYJEl Ha OCHOBE pa3JIMYHOW peanu3alud MPOrPaMMHOIO
YHOPABJICHHS. DTO MOAPA3YMEBAET BBIJIEIECHUE 3HAYUTEIBHOIO pecypca BPEMEHH IOJ
OCBOEHHE MPOTPaMMHUPOBAHUS sl KOMIIBIOTEPA U TEXHOJIOTMYECKOTO POrpPaMMHUPO-
BaHMs. 3HAUYUTEIBHYIO POJIb HAYMHAIOT UTPATh COPEBHOBAHUA Ha MPEOJI0JICHUE CIOXK-
HOM F€OMETPHUH TPACcChl U COPEBHOBAHMSI 110 MEXIYHAPOIHBIM MPAaBWIAM, YTO MO3BO-
JSeT yJaepKaTh 3aUHTEPECOBAHHOCTh PEOCHKA B MPOLECCE U3YUYECHHS CII0KHOTO MaTe-
puana. Komananas paborta, moapasymeBatomias (yHKIHOHAJIbLHOE pacHpeesieHne
00513aHHOCTEH, B3aMMO3aMEHAEMOCTh U KOJJIEKTUBHYIO OTBETCTBEHHOCTH 3a PE3yJib-
TaT, Ha JJAHHOM JTane JO0JHKHA CTaTh /I BOCIUTAaHHUKA €CTeCTBEHHOUM (popMoil nes-

TCIBbHOCTH.

17



3 roa o0y4eHHs MpU3BaH OOYYUTHh HABBIKAM YIPaBIECHUS 00JI€e CIOKHBIMU
pPOOOTOTEXHUYECKUMH yCTpolcTBaMU. B HamOombluel creneHu 37ech GopMUpyeTcs
YMEHHE CTPOUTH YNPABICHUE aBTOHOMHBIX MOJYJIEH Ha OCHOBE pa3IMYHOM peanu3a-
MU IPOTPAMMHOTIO YIIPaBJICHUs, B TOM YUCIE U 0€3 HCIOIb30BaHMs BU3YaJbHOM Ipa-
¢uyeckoil cpenpl. ITO MOAPA3YyMEBAET BbIACICHUE 3HAYUTEIBHOIO pecypca BpEMEHH
[I0JT OCBOEHHME MPOTPaAaMMHUPOBAHUS ISl KOMIBIOTEPA M TEXHOJIOTUYECKOTO MPOrpaMm-
MUPOBaHUS. 3HAYUTENIBHYIO POJb MPOJOHKAIOT UrpaTh COPEBHOBAHUS HA MPEOJOJIe-
HUE CJI0)KHOM T€OMETPUU TPACChl U COPEBHOBAHUS IO MEXIYHApOAHBIM IIpaBUIIaM,
YTO IMO3BOJISIET yJIepkKaTh 3aNHTEPECOBAHHOCTh PEOEHKA B MPOLIECCE U3YUECHHUSI CIIOXK-
Horo marepuana. Komannnas pabota, nmogpasymeBaromias (yHKIMOHAIBHOE pachpe-
JiesieHne 003aHHOCTEH, B3aMO3aMEHEMOCTh U KOJUIEKTUBHYIO OTBETCTBEHHOCTDH 3a
pe3yNbTaT, Ha JAaHHOM JTale J0JHKHA CTaTh JI1 BOCIUTAHHHUKA €CTECTBEHHOM (hopMoi
NEATEIBbHOCTH.

3. Y4yeOHO-TEeMaTHYECKHI IIAH
1 rox o0yuenust

OcHoBHas opueHTauus nporpammel 1 roga oOyueHHsI HA YCBOEHHUE LIEHTPAJIb-
HBIX MOHSTHUN POOOTOTEXHUKHU C MX HEMOCPEICTBEHHOUW pean3alie U MpOBEPKOM.
AKIIEHT Ha pOOOTOTEXHUYECKHUE COPEBHOBAHMS CaMbIX Pa3HbIX YPOBHEW, aHAJINU3 MO-
Jenen-muaepoB, crienuuKalid COPEBHOBATEIBHBIX TOJIeH W mpeaMOyin. Hapsmy c
TUM CaMOCTOSITENIbHYIO POJIb UTPaeT NPOoPOpPUEHTALMOHHOE cOOECe0OBaHUE B IPyI-
1ax 1 MepCcoOHAIBHO.

W3meHeHue periiaMeHTa u crneuu@ukauuii poOOTOTEXHUYECKUX COPEBHOBAHUMN
rOpOJICKOro (M BBIIIE) YPOBHS MOKET MPUBECTH K U3MEHEHMIO MOPSAKA CIEAOBAHUS

TCEM B LCIAX obOecreyeHus aﬂeKBaTHOﬁ IIOATOTOBKH 06yqafom1/1xca K 3aJaHHBIM CpPO-

KaM.
®opmbl op-| Dopmbl
No HanMeHoBaHME TEMBbI KonudecTBO yacoB | raHW3anm | aTTecTa-
n/m BCEro | Teopus |mpak-| SorATHH - IHH, J1a-
— THOCTH-
KW,
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-
TaHue
5 | CamocrosiTenbHas, MPOEKTHAS U 144 144 |Cmotp mipo-| 3ammTa
COpPEBHOBATEIbHAS JIEATEILHOCTD 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

miatgopM  (BO3MOXKHO — IPOJIOKATh

HUCIIOJIB30BaTh

KOMIUJICKT

LegoMind-

stormsNXT, LegoMindstormsEV3, pecypcHOro KOMILIEKTa JUIS ITOJTHOIEHHOTO
9KCIEPUMEHTA, BU3YaAIbHBIX CPEl MPOrPaMMHPOBAHUSA s 00yUCHHsST poOOTOTEX-

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

dbopmMupoBaHHUE y 00y4aeMbIX KOMIIETCHIIUI IMPOrpaMMHPOBAHHUSI, BKIIOUYAIOIINX B

ce0s1 KOMIIETEHIIMM OOIIEro MPOTPaMMUPOBAHUS M MPOTPAMMHUPOBAHUSI 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 porpammupoBanus Ha C B HEBU3YaIbHOM cpene. Takoi mepe-

X044 Aa€T BOCHHUTAHHUKY HOBBLIC TCXHOJOIMYCCKHUEC BO3ZMOKHOCTH, HO HC MCHSCT

TEOPETHUUYECKYIO KaHBY Kypca.

Neri/ | HaumenoBanue TeMbl KosmmuecTBo yacos ®opmbl | Dopmbl
1| BCETO OpraHu- | aTTecra-
3alluy  |I[[UH, AUa-
3aHSTUN | THOCTHU-
KH,
KOTpOJIsSt
1. | IIpaBuna nosenenus u Th B 6 3  Vlekmus |Ompoc
kaOuHeTe mpu paboTe ¢
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KOHCTPYKTOPOM.

BBenenue B poOOTOTEXHHUKY. Jlexkuus  |Ompoc
3. | [lepuunble 3HaHUS O pOOOTAX Jlextust  |Ompoc
13 00pa3zoBaTeIbHBIX HA0OPOB-
KOHCTPYKTOPOB.
4. | 3HakomuMcs ¢ Habopom Le- 3 3  [pakrtu- [[Ipaktu-
goMindstormsEV3. YECKOE [IEeCKOe
3aHATHE PBaHATHE
5. | M3ydenue cpeanl ynpaBieHUs U 3 6 Vlekuus |Ompoc
IPOrpaMMHUPOBAHUSI.
6. CocragieHue mpocTeuIeit 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
pobOoTorexHuka. OCHOBHbIE [IpakTu-
MOHSATHS, CHephl TPUMEHEHUS. YECKOE
3HAaKOMCTBO C BaHITHE
MHUKpOHTpoJuIepoM 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- [Heckoe
TUYEe- PBajlaHue
CKOe€ 3a-
HATHC
6.5 | [IporpamMmmupoBanue Oosee 9 3 6 Vleknms [Ipaktu-
CJIO)KHOTO poOoTa [lpakTu- Meckoe
YEeCKOE [aJiaH e
BaHITHE
6.6 | CobupaeM ryceHHUHOTO POOOTa 6 - 6 [[Ipaktu- [Ipaktu-
110 HHCTPYKITUN YECKOE [IECKOe
3aHATHE [aJlaHue
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6.7 | KoncTpyupyem ryCeHU4HOIro Jlexuus  [[Ipaktu-
oota [IpakTu- [Ueckoe
YecKoe [3aJlaHue
3aHATHE
6.8 | TectupoBanue Jlexiust  |[[IpakTu-
[IpakTH- [geckoe
YecKoe 3aJlaHue
BaHSITHE
6.9 |CopeBHOBaHUs «/IBr>KeHUE 110 [Ipaktu- [IpaxTu-
ITUHUN YECKOE [IECKOe
3aHATHE [aJlaHue
6.10 | YnpaBrneHrue MOIIHOCTHIO [IpakTu- [[Ipaktu-
MOTOPOB. YECKOE [JECKOE
BaHATHE [3a]laHue
6.11 | Opransl 9yBcTB poboOTAa. [Ipaktu- [[IpakTu-
YECKOE [IECKOe
3aHATHE [aJlaHue
6.12 | Konctpyupyem poboTa K Mex- Jlekiuss  (Ompoc
JYHapOJHBIM COPEBHOBAHUSIM [lpaktu- [IpakTu-
WRO(1) YECKOE  [IECKOE
3aHATHE [aJlaHue
6.13 | PazpaboTka mpoeKTOB 110 TPYTI- [Tpaxtu- [IpakTu-
nam. YECKOE [dECKOe
BaHATHE [3a]laHUE
6.14 | CBoGomHbIH ypok. COOp roTo- [TpakTu- [[Ipaktu-
BOM MOJIENIM Ha BHIOOD. YECKOE [UECKOe
3aHATHE [aJlaHue
6.15 | Konctpyupyem 4-x Koa€cHOTo Jlekiuss  (Ompoc
WJIH TYCEHUYHOT0 po0oTa IIpaktu- [[IpakTu-
YECKOE [JECKOe
3aHATHE [aJlaHue
6.16 | KonctpyupyeM KoJECHOTO WM Jlekuss  Ompoc
I'YCEHMYHOTO po0oTa. IIpaktu- [[IpaxTu-
YECKOE [JECKOe
BaHATHS [3a]laHUC
6.17 | KonTponpHOE TeCTUpOBaHUE Tectupo- [Tectupo-
BaHWE  [BaHUE
6.18 | Cobupaem poboTa-0oromoria Jlekiuss  (Ompoc
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[Ipaktu- [IpakTu-
YECKOE [UEeCKOe
BaHATHE [3a]laHue
6.19| CobupaeM poboTa BEICOKOMH 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- 3ajlaHue
HSTHC
7. 3ammTa UTOrOBOro NpoeKTa 9 - 9 [Ipak- [[Ipaktu-
TUYE- [UECKOE
CKO€ 3a- 3a/laHue
HSTHE
8. | CBobOomHOE MOJETUPOBAHHE, 24 - 24 [Ipoextr [Bamwuta
MPOEKT MIPOEKTa
UTOI'O 216 45 171

Y4eOHO-TeMaTHYeCKUH IVIaH MPOrpaMMsbl 3-10 roja 00y4eHust

Kypc ocHoBaH Ha HCHOJB30BaHMM (HYHKIMOHAJIBHBIX POOOTOTEXHUYECKHX

mwiatGopm (BO3MOXKHO MPOJIOJIKATH MCIIONIB30BaTh KoMiuiekT LegoMindstormsNXTu

LegoMindstormsEV3, HO cTaHAapTHOrO KOMILIEKTa YK€ MOXET HE XBaTaTh JJIS IOJI-

HOIICHHOTO JKCIEPUMEHTAa) U BU3YAIbHBIX CPEIl MPOTrpaMMUPOBAHUS i O00y4YeHUs

pobororexuuke (LabView, RobotCu ananornunsix). ['mobanbHas moa3aaada BTOPOTO

roja - (opMuUpoOBaHHE y 00y4yaeMbIX KOMIIETCHIIMM TEXHOJOTUYECKOr0 MPOrpaMMHu-

pOBaHMs, BKJIIOUAIONIMX B C€0S KOMIIETCHIIMU OOIIEro MporpaMMHUpPOBAHUS U TIPO-

IPaMMHUPOBAHUS MUKPOKOHTPOJIJIEPOB.

HauMeHnoBaHne TeMbI KosmmuecTBo yacos ®opmbr| Dopmbl
0/ OpraHu-| aTTecTa-
Bcero [TeoperuyllIpak- 3aHHHV nu, nna-
- 3aHSTUN| THOCTHKH,
KOTPOJIA
1 BBoanoe 3ansarue. Texnuka 6e3- 6 3 3 VUlekmus Ompoc
ONAaCHOCTH.
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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-
CKOE 3a- HUE
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 ECCUOHATBHOTO 18 9 9  Ulekmus Ompoc
POOOTOTEXHUYECKOTO [Ipak- [[IpakTnue-
IPOrpaMMHUPOBAHUS THYe- [CKOE 3a/1a-
CKO€ 3a- [HHE
HSTHC
CamocTosiTenbHas, NPOEKTHAsA U 126 126 [Ipak- 3a-
COpPEBHOBATENIbHYIO JIEATEIbHOCTH, TAYe- | 1IUTa
BOCITUTAaHHUKOB CKO€ 3a- | IIpOoeKTa
HSTHE
UTOI'O 216 45 171

OOy4aembie, MPOSIBUBIIINE CKJIOHHOCTh U HEOOXOJIUMBIE CIOCOOHOCTU YK€ B

MOYHOCTH, HO HE MEHSET TEOPETUUYECKYIO KaHBY Kypca.

pamMKax BTOpPOrO Trofa OOy4YeHHUs MOTYT MEePEeHTH K MOCTPOEHUI0 POOOTOB HAa OCHOBE
oTKpbITOM T1ardopmer Arduino (aHaJOTHYHBIX) M MporpammupoBanus Ha C B HEBH-
3yanbHOU cpene. Takol mepexos JaeT BOCHUTAHHUKY HOBBIE TEXHOJOTMYECKHE 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 «po6oT», «podOTO-
TEXHHUKa», * «pobOCTIOpPTY.
[IpumeneHue poOOTOB B pas-
JMYHBIX cepax KU3HU YeTIo-
BEKa, 3HaUeHUE pOOOTOTEXHHU-
ku. [Ipocmotp Buaeopuibma o
POOOTU3UPOBAHHBIX CUCTEMAX.
[Tokas aercTByIOLIEN MOJETN
po0oTa 1 ero NporpaMm: Ha
OCHOBE JIaTYMKa OCBEIICHUS,
yJIbTPa3ByKOBOI'O JIaTUHKa,
JaTYMKa KacaHUs

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

[lepBas mporpamma

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

Hanucanue nporpamMmsl 115
JIBIDKCHUS TI0 KPYTY 4epes
MEHIO KOHTpOJUIepa. 3amycK 1
oTiaaka nporpammel. Hanu-
CaHME APYTUX MPOCTHIX MPO-
rpamMM Ha BBIOOD yJaIIuxcs 1
X CaMOCTOSITENIbHAS OTJIaIKa

O3HaKOMJICHHE C BHU-
3yaJbHOU cpenon

POrpaMMUPOBAHUS

[lonsATHEe «cpena mporpaMmu-
pPOBaHUS», «JIOTHYECKUe 0J10-
ku». [loka3z Hanucanus npo-
CTEHIIEN MPOTPaMMBI JIJISL PO-
oota

Wurepdetic mporpamms LE-
GOMINDSTORMSEduca-
tionNXTwu pabora ¢ HuM.
Hanucanue nporpamMmsl asis
BOCIPOM3BEICHUS 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 «JIBU>KEHUE» B TIPO-
rpaMme.

Co3naHue u oTyiagKa npo-
rpaMMBbl JIJI IBUYKEHUS 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 MO «BOCHMEPKE)

PoGoT-Tanmop

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

Co3znanue nmporpamMmmsl s
JBYKCHHS po0O0Ta 1Mo CyJai-
HOI1 TpaekTopuu. Po6oT 6e3
NXT-6110Ka yripaBineHus

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

Pooor, [IpombinuienHbie MaHumysisi- | PoOoT, 3anuckiBaromumii Tpa-

MTOBTOPSIFOIIIMI TOPHI U UX oTiaaka. biok EKTOPHIO JIBUKECHUS U IOTOM

BOCITPOU3BEJICHHBIC | «3alMCH/BOCIPOU3BEACHUS» | TOYHO €€ BOCIPOU3BOIAIINN

IIEVCTBUS

PoGor, Po6oT, octanaBnuBaronuiics | PoOoT, BbIAEPKUBAIOIIHI

OTIPEICIISIONMIA  pac-
CTOSIHUE JO MPEIsT-

Ha ONpEACIICHHOM PAacCTOSTHUU
10 mpensTcTBusi. Po60T-

paCCTOAHNEC OTIPCIIATCTBUA

CTBUS OXpPAaHHUK
YIIbTpa3ByKOBOM

ATYUK

Y IbTpa3ByKOBOM Po6oThI - nmbuiecockl, poboTei- | Co3nanue u oTiaaKa mpo-
aT4YnK ynpasisiet| yoopiuku. L{uki u mpepbiBa- | TpamMMBbl J1Jis IBY>KEHUST po00-
poboTom HUS Ta BHYTPH MMOMENICHUS U Ca-

MOCTOSITEIILHO OTHOAFOIIETO

MNpCIATCTBUA
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PoGoT-npuiunana

[Iporpamma c BI0XKEHHBIM
nukiaoMm. [loanporpamma

PoGoT, cnensimuii 3a mpoTsi-
HYTOW PYKOW U BBIJICP>KUBA-
0K TpeOyeMoe pacCTOsSIHUE
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 JimHuHU. PoboT,
HAYMHAIOIMUNA IBUTaThC I10
KOMHATE, KOTJla BKJII0YaeTCs
CBET.

JIBu>keHue BIOJIb

KanubpoBka gaturka ocBe-

Po06oT, nBuKyImuiicss BIOIb

JINHUU LICHHOCTH YEpPHOU JIMHUU

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

HECKOJIbKUMU HUS rpaMMBbl C 3aJHUM JaTYUKOM

JNaTYAKaMHU KaCaHWs U MEPEIHUM YIIbTpa-
3BYKOBBIM

Y CKOpeHHOE IBU- [TpuHLMITBL Po6oT, nBrKyImuiics BIOIb

KEHUE TI0 KpUBOJHU- | AU(dhepeHIInaIbLHOTO YEpPHOU JIMHUU

HEWHOM TPACKTOPUH | YIIPABIICHUS

J[Br>keHnE 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, BEIOMparomuii 1opory
HaKJIOHHOU JaTYUKE OCBELIEHHOCTH, Ha 10 TaHJycam
ITOBEPXHOCTH KOHTAKTHBIX JTATYUKAX

KoHcTpykiumn [upKyIAnus TyCEeHUYHOU U OKCnepuMeHTHI ¢ TaTdop-

POOOTOB ISl TIOBOPO-
Ta B OIPAaHHYCHHOM|

[IPOCTPAHCTBE

KoJecHoi matdopm. [Tnat-
dbopma Ha mape

MaMu

Conep:kaHnue NporpamMmsbl 2-1o roga o0yueHus

HanmenoBanmne TeMbl

Teopus

IIpakTrka
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IIpaBuna nosenenus u Th B
KabuHeTe pu padbote ¢
KOHCTPYKTOPOM.

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

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

BBeznenue B poOOTOTEXHUKY.

Yro Takoe poOOTHI.

CopeBHoBaHnus pobo-
ToB: EBpobOT, pecTu-
BaJIb

MOOUIIBHBIX pOOOTOB,
OJTUMIIHNAIbI pOOOTOB.
CrnoptuBHast po6OTO-
TexHuKa. bou poboToB
(Hepa3pymaromnue).
KoHCTpyKTOpHI M «Ca-
MOJIETBHBIEY» POOOTHI.

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

[lepBuuHbIe 3HAHUS O POOO-

KoHcTpyKTOpHI KOMITa-

3HAKOMCTBO C KOH-

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

Ha3HAYCHUU U
OTJINYUH,
JIEMOHCTPALIHS
UMEIOIINXCS
Ha0OpOB.

TaMH.

3HakomMuMcs ¢ Habopom Le-
goMindstormsEVa3.

3HaKOMCTBO ¢ HA0OpPOM
LegoMindstormsEV3.
Yto HE0OXOAMMO 3HATH

nepe1 HayajaoM paboThI
c EV3.

JIaTYnK1 KOHCTPYKTO-
poB LEGO na 6aze
KommbioTepa EV3, ar-
IapaTHBIN U IIPO-
rPaMMHBIN COCTaB KOH-
ctpykropoB LEGO Ha
6a3ze kommbproTepa EV3,
cepsomortop EV3
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5. | U3yuenue cpensl ynpasie- | M3ydenue nporpamm- | CoOupaem pobota

HUS U IPOTPAMMHUPOBAHUSI. | HOTO 00eCIeUeHHUS, "JIunenHbld NoI3yH":
U3Y4YEHUE CPEJbl MPO- | MOJAEPHU3UPYEM CO-
rpaMMHUPOBAHUA, OpaHHOTO Ha MPE/IbI-
ynpasienus. Kpatkoe | mymiem ypoke pobota
uzydyeHue nporpamm- | "llaTumMuHyTKY" 1 11O-
HOTO 0OecTeyeHus, ny4yaeM "JIMHEHHOro
M3y4YE€HHUE CPebl IPO- | MOJ3yHa'.
IrpaMMHPOBaHUS U 3arpy>kaeM rotroBbie
YIPaBJICHUS. IpOrpaMMbl yIpasiie-

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

6. | CocraBnenune npocTeiiiei mporpaMmbl o mabIoHy, epeada U 3amycK
IPOrPaMMBI.

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

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

6.3 | IlporpammupoBanue podota | Paspaborka nporpamm | [IporpammupoBanue

IS pobota

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

Konctpyupyem 6osiee
CJI0)KHOTO poboTa

6.5

[IporpammupoBanue Oosee
CJIOHOTO poOoTa

Pa3paboTka mporpamMm
JUTS BBITIOJTHEHHUS 10~
CTaBJICHHBIX 33J[a4H:
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 IBYMSI
CEPBOJIBUTATEIISIMH.
Cobupaem u nporpam-
mupyem "boT- BHEHO-
poxxHuk" Ha npenpi-
TYIIIEM YPOKE MbI CO-
Opasu
"TpéxkonécHoro" po-
6ot1a. MBI ero ocTaBUIy|
B AILIUKE, HA ’TOM YpO-
K€ JOCTaéM U BHOCUM
HEOOJIbIINE U3MEHEHUS
B KOHCTpYKUMIO. [Toiy-
yaeM yxe 0oJiee cepb-
€3Hasi MOJEJb, UCIIOJIb-
3YIONIYI0 AaTYUK Kaca-
HHus. COOTBETCTBEHHO,
MBI TIPOJIOKAEM DKC-
MEPUMEHTBHI T10 TIPO-
rPaMMHUPOBAHHIO pOOO-
ta. [Inmem nporpammy
CpEIIHEHN 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-

BCPHYTH HAJICBO U 34
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TEM IIPOJIOJIKUATD JIBU-
»eHue npsmo. Heo0-
XOIMMO

3alUKIIATB 3Ty IIPO-
rpammy. [IpoBectu nc-
IIBITAHHUE TTOBEJCHUS
poboTa, morymars B
KAaKUX CIIydasX MOXKET
IPUTOAUTHCS TOJIy4EH-
HBIN pe3ysbTart.

6.6

CobupaeM TyCEHUYHOTO PO-
00Ta M0 MHCTPYKLUU

Co3naém u TecTupyem
"I'yceHu4aHoro po60o-
ta". 3ajaya: HE0OXO-
MO Hay4YUThCS COOU-
paTh poboTa Ha ryce-
Hunax. [loatomy Tpe-
HUpyeMcs, poOyem
coOpaTh 10 UHCTPYK-
uuu. Ecnu BC€ nonyyu-
J0Ch, TO yIIPaBIsieM
poOOTOM C COTOBOTO
TenedoHa WK ¢ KOM-
nblOTEPA. 3aMOMUHAEM
KOHCTPYKIMIO. AHAJIH-
3UPYyEM ILTIOCHI U MU-
HYChbI KOHCTpYKInn. Ha
CJIETYIOIIEM YPOKE TI0-
npoOyem pazolpaTh
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
CBOM MOJIEJIH, 3aIIOM-
HUTBH KOHCTPYKITHIO.
Jlanee pa3zo0pats u no-
IBITaThCSl COOPATH
CBOIO COOCTBEHHYIO
Mozenb. OHa AomKHA
OBITH YCTOWYMBA, HE
JOJIKHO OBITh BBICTY-
naromux yacrei. ['yce-
HUIIBI TIOJDKHBI OBITH
ONTUMAJIbHO HATSHYTHI.
Janee Tectupyem cBOE
T'YCEeHUYHOE TpaHC-
IOPTHOE CPEJICTBO HA
1oJie, YIPaBIIsieM UM C
MOOMIBLHOTO TenedoHa
WJIU C HOYTOYKA.

6.8 |CopeBHOBaHus «/[BrmkeHue [IporpamMmmupoBanue
MO JIMHUY poboTa TaK,4To0BI OH
JBUTAJICS] YE€TKO IO O/I-
HOW JIMHUM
6.9 | YnpaBnenue mommHocThI0 | Ham HeoOxoammo Cobupaem KOHCTPYK-
MOTOPOB. O3HAKOMUTBHCS C KOH- | IIU10. TecTtupyem co-
CTPYKIIHEH MOTOpa,ero | GpaHHOro podoTa.
TEXHHYECKUMH Xapak- | YTpaBJsieM UM C HOYT-
TEPUCTUKAMHU U BO3- Oyka/HeTOyKa.
MO>KHOCTSIMH
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-
ouTenen

Heob6xoaumo u3yunthb
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

Kounctpynpyem pobota k
MEXKTyHAPOIHBIM COPEBHO-
BanussM WRO(1)

3ajgada y4EHUKOB ca-
MOCTOSITEJIbHO HANTHU U
CMacTepUTh KOHCTPYK-
U0 poOoTa, KOTOpas
CMOJKET BBIIOJIHATH 3a-
JaHus oNuMIuabl. Bee
3a/1aHUsl PACKJIbIBAEM
10 YaCTSM, HaIIpUMeED,
HY>KHO TIEPEIBUTATHCS
U3 TOYKHU A B TOUKY b -
3TO Oy/eT nepnas 3aa-
4a, HY’KHO OTPEICIATh
LBET KAXIOU TYEUKU -
ATO BTOpas 3ajaya, B
3aBUCUMOCTH OT LIBETA
SYEUKN HY’KHO BBI-
KJIaZBaTh ONPEIEIIEH-
HOE KOJINYECTBO IIapu-
KOB B SIYEHKY - 3TO Tpe-
ThA 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
WJIA TYCEHUYHOTO poOoTa.
6.17| KoHTpobHOE TECTUPOBAHUE
6.18| Cobupaem poboTa-
ooromorna
6.19| CobupaeMm poboTa BBICOKOI Cobupaem poboTa BbI-
CJIOKHOCTH COKOH CJIOKHOCTH
6.20| IIporpammupoBanue podora [IporpammupoBanue
BBICOKO CJIOKHOCTH po0OTa BEICOKO CIIOXK-
HOCTHU
/. | 3amuTa UTOrOBOrO MPOEKTA | - 3amura uTOroBOro
poeKTa
8. | CBobomHOE MOIETUPOBAHHUE.| - CB00OOIHOE MOJETUPO-
BaHUE.

Coaep:xanue nporpamMmbl 3-10 roja 00y4eHMsI:

Tema 3auaTus

TGOpeTI/I‘leCKaﬂ qacCTb

HpaKTI/ILIGCKaH qaCTb

O0630p COBpEMEHHBIX
POOOTOTEXHUYECKUX
YCTPOWCTB

[Ipe3enTtanus u BU€O-
(bUITBEMBI O COBPEMEHHBIX
POOOTU3UPOBAHHBIX CUCTE-
Max

Coopka poboTa 17151 FKCTIe-
PUMEHTOB

3HaKOMCTBO U cOOpKa
HOBOM 0a30BOI MIaT-

bopmbl

IlousTue o

IpOrpaMMHUpPOBaHUH POOOTA:

cpeast MindStorm,
LabView, RobotCu mpyrue

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-
TOJIbI U IPUEMBI PAOOTHI CO
cpenou

[IporpammupoBanue
ujeanbHOro podbora-
WCIIOJITHUTENS U KOPOT-
KHX POJIMKOB

S3pik C. JIuHEHHBIE AJIr0-
PUTMBI, IEPEMEHHbIC

A3p1x C. [IporpaMMmel ¢ BETB-
JIEHUEM

Azbik C. Huknumdeckue npo-
rpaMMBbl

A3k C. [IpoBepka 3HaUeHUI
JaTYNKOB

S3pik C. YcTaHoBKa BHEIII-
HUX YIPABIISIIOIMX CUTHAJIOB

JeMoHcTpanus u pazoop
COOTBETCTBYIOIIHX TTPO-
I'PaMMHBIX KOHCTPYKTOB

IIpakTyeckoe mnpo-
IrPaMMHUPOBAHHE

[IporpammupoBaHue aBUXe-
HUs

JIBM>KEHHE TIO KPYTY

PaBBOPOT N IBMXXCHHC Ha3al

bubnuoteunsie GyHKIIUN
YIPABJICHUS YCTPOMCTBAMU

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

KoHnTakTHBIN JaT4uK: poOoT,
Pa3BOpPAYNUBAIOIIUICS Y CTE-
HbI, poOOT Ha MaHayce

[IBeTHOM MaTYMK: JBUKECHUE
10 YEPHOM T0JI0CE

bubnuoTeunsie hyHKIUU
MOJTy4eHHUS HHPOPMAIIHH C
JTATYAKOB

JlormonHeHue 0a30BOit
MOJIENIN JaTYnKaMu U
IPOrpaMMHUPOBAHUE
ABTOHOMHOT'O MOJYJIs
JUTSL 3aJaHHOU (PYHK-
0501

JlaTuuk paccTosiHUs: podOT
s «Kerenspunra», « Ten-
HUCa»

JlomonmaeHne 6a30BoH
MOJCIIH TaTYNKAMH H
IPOrPaMMHUPOBAHUE
ABTOHOMHOT'O MOJTYJIS
U1 3alaHHOM (PyHK-

1105051
MocToBBIC U duznueckoe NoBeIcHNE Coopka u
M3y4aeMOM CXEMBI, €€ IUII0- | IPOrPaMMHUPOBAHUE

IMOJHOIIPUBOJHBIC CXCMBI

Cbl U MUHYCBI, ITIPHUCMBI OII-
TUMAJIBHOT'O YIIPABJICHUA

u3ydaeMon cxemsl. Mc-
CJIeOBaHUE €€ I0Be-
JICHUS B Pa3IUYHBIX
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KomnecHbie u I'YCCHUYHBIC MC-
XaHU3MBI

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

[Tararorme MexaHU3MBI

CUTyanuAax

Jletaromue poOOTHI

TexHomornyeckast Kapra: Ka-
JTMOpPOBKA TaTYUKOB

TexHomornyeckast KapTa:
pacupeneneHue MOIHOCTY U
CKOpPOCTH

Meroauka nporpaMMHO-
anmapaTHoOro IpoeKTUPOBa-
HUS IIPU IIOMOIIM TEXHOJIO-
TUYECKUX KapT

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

MaremaTH4ecKrue OCHOBBI MaremaTH4ecKrue OCHOBBI Ontumuszanus
POOOTOTEXHUYECKOTO aJITOPUTMOB: HEUETKAs JIO- | OCBOCHHBIX aJTOPUT-
pOrpaMMHUPOBaHUS TUKa, pa3MbIThle MHOKECTBA, MOB
HEUPOHHBIE CETU yIpaBJICHHUS.
Vcnoxxaennoe
HCIIOJIb30BaHHE
JTaTYNKOB

5. MeToanueckoe odecnevyenne 00pa3oBaTeibHON MPOrpaMMbl

CnoBecHbie  Mmeroanl  (Oecema, aHanu3) SABJSIIOTCS  HEOOXOIUMOM
COCTaBJISIIONIECH y4eOHOro mporiecca. B Hadanme 3aHSATHS MPOUCXOIUT TMOCTaHOBKA
3a/lauu, KOTopas MPOU3BOAMTCS, KaK IMPaBUIO, CAMUMH JIETbMH, B COKPATHYCCKOM
Oecene. B mporiecce — aHanmM3 MOJYYEHHBIX PE3YJIbTATOB U TMPUHATHE PEIICHUM O
6omnee 3PpheKTUBHBIX METOJIaX M YCOBEPIICHCTBOBAHUSIX KOHCTPYKIIMH, aITOPUTMA, a,
MOXET, U caMOM MOCTaHOBKH 3aiaun. OaHako Haubosee 3G PeKTUBHBIMU sl peOCHKA,
HECOMHEHHO, SIBJISIOTCSI HATJISIHBIE U MPAKTUYECKUE METOJbI, B KOTOPHIX yUUTETh HE

IPOCTO JIEMOHCTPUPYET MPOUECC WIM SBJIEHHE, HO W TIOMOTaeT YydJalliemycs
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CaMOCTOSITENIFHO BOCIIPOU3BECTH €ro. Vcroib30BaHne Takoro rMOKOro MHCTPYMEHTA,
KaK KOHCTPYKTOpP C MPOTrpaMMHPYEMbIM KOHTPOJUIEPOM, TO3BOJSET OBICTPO H
3 PEKTUBHO PEIINTH ATY 3a/4a4Yy.

Kypc ocHOBaH Ha WCMOJIb30BAaHUU MPOCTHIX KOMIUJIEKTOB, MACHTUYHBIX Le-
goMindstormsNXT2.0 u JIET'O MindstormsEV3; Bu3yaibHBIX cpej IpOrpaMMHpPOBa-
Hus s o0ydenuss podororexnHuke LEGOMINDSTORMSEducationNXTu LE-
GOMINDSTORMSEV3 EDU; meromuueckum pazpaboTkaM K HuUM. B ciydae wc-
MOJIb30BAHUSI KOMIUIEKTa JAPYTrOro Mpou3BOAUTENS, LEJO-KOMIIOHEHTHI MPOrpaMMHO-
anmapaTHOTO0 KOHCTPYKTOpa 3aMEHSIIOTCS B COOTBETCTBUHM C UX (DYHKIHOHAIBHOM
UJEHTUYHOCTBIO, HO OOlIasi CTPyKTypa IUIaHa He u3MeHsieTcsa. Takum oOpaszom, 0o-
HYCKAemcsa UCHOIb306AHUE NPOZPAMMBL HA 10001 00CMYNHOU (YHKUUOHATNbHO -
nonnoi naamgopme. IT0 0COOEHHO BAXKHO ISl IUIAHUPOBAHUS, MOCKOJBKY J1aXe
cpenu Lego-koMIuiekToB HAOIOAeTCs 3HAUUTENbHAS Pa3HUIIA, KaK B MCIOJHEHUH,
TaK U B KOMIUICKTAIUH.

Pabota ¢ maHHBIM KOHCTPYKTOPOM IO3BOJISIET CO3/1aBaTh MOJETH POOOTOB U
IPOrpaMMHUPOBATH UX. DTOT BUJ yUEOHON NEATEIBHOCTH MO3BOJISIET OCBOUTH 0a30BbIE
npuHIUIEl nTporpammupoBanns Ha [1K, HayduThes paboTaTh ¢ OCHOBHBIMH 3JIEMEH-
TaMU COBPEMEHHBIX POOOTOB: MOTOPAMH, TaTYUKAMH U JIP.

Conep:xanue 00pa3oBaTEIbHON MPOTpaMMbl JONOJHUTEIBHOTO 00pa30BaHUs Je-
Tel o0 poOOTOTEXHUKE COOTBETCTBYET YPOBHIO JOMOIHUTEILHOTO oOpazoBanus (5-11
KJlacc; Cpok oOydenust - 3 roma; mo 216 4YacoB) W HMMEET HMHTEIUIEKTyalbHO-
MO03HABATENIbHYIO [ICHHOCTb.

B nepBblii rog 00yueHus: yyamirecsi 3HaKOMSITCSI C OCHOBaMH pOOOTOTEXHUKH, C
OCHOBHBIMHU y3JlaMH COBPEMEHHBIX poO0TOB. OOyueHHEe OCHOBBIBAETCS Ha KOHCTPYK-
tope JIE'O MindstormsNXT2.0. B nporiecce 00ydeHHs IeTH KOHCTPYUPYIOT U TPO-
rpaMMUPYIOT IPOCThIE MOIENH poOOTOB. B KOHIIe yueOHOro rojja OTBOAUTCS BpeMs Ha
peanu3aiiio COOCTBEHHBIX HJICH B paMKax MpoekTa «Moii moje3Hbiit poooT». Bropoii
roj oOydeHus ocCHOBaH Ha y4eOHbIX Marepuanax JIEI'O MindstormsEV3. Ooyuato-
1asi cpefia COJEP>KUT MacCy MOJIE3HOTO CTPYKTYPUPOBAHHOTO KOHTEHTA, UCCIIEI0BA-

HHE KOTOPOIo C YETKO NOCTABICHHBIMU y‘le6HBIMI/I 3aavyaMM IMMO3BOJIACT IJIIaHUPOBATH
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JIOBOJILHO BBICOKHE pe3yibTaThl. TpeTuii rog mpenamnoiaraeT KOHCTPYUPOBAHUE U U3Y-
YeHHe MPOrpaMMHOT0 00€CTIeYeHHs] OCHOBHBIX M JOTIOJHUTEIBHBIX MOJENE 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-
MUPOBaHUU. ITOT (HaKT U MO3BOJISAET F(P(HEKTUBHO MPUMEHSATH JAHHBIN KOHCTPYKTOP
Ha TPEThEM 3Tare 00y4eHHUsI.

Kypc poGoTOTEXHHKH MO3BOISIET yUAIIMMCS TIOYYBCTBOBATH CEOSI HACTOSIIIUM
WH)XCHEPOM-KOHCTPYKTOPOM, CO3/1aBaTh COBPEMEHHBIE MPOrpaMMHUpYyEMbIe TEXHHYE-
CKHE YCTpPOWCTBA. YUEHUKH, M3YyUMBIINE OCHOBBI POOOTOTEXHUKH, MOTYT BHIOpATh
VH)KCHEPHBIE CIIEUUATbHOCTH AJIs MPOJIOJDKEHHUS 00YUEHHUs 10CII€ OKOHYAHUS IIKOJIbI.
B 5-7 knaccax He NpeayCMOTPEHO OTIEIbHOE M3YYEHUE HHPOPMALMOHHBIX U KOMMY-
HUKALMOHHBIX TexHOJoruil. OHOM U3 3a7au Kypca pOOOTOTEXHUKH SBIISIETCS YPETy-
JUPOBAHUE 3TOU MPOOIEMBI.

OOyyeHHe CTPOUTCS B MUHHM-TPYNIAX. DTO MO3BOJISIET HCIOIb30BATh BCE
IpEeUMyIIEeCTBA TPyNNnoBoil padoTel. MHoOrue yueOHble U HeydeOHble MPOOIEMbI pe-
mraroTcst ropazno dddexkruBaee. B momHONW Mepe MpUMEHSETCs TeXHOJIOTHS pealn3a-
LIUH MPOEKTA.

[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 peaju3anuy NporpaMmsl ¢ PUMEHEHHEM JIEKTPOHHOI0 00YUYeHUs1 ¥
o0y4eHusI ¢ NPUMEHEHUEM AMCTAHIMOHHBIX TEXHOJIOT M.

YciaoBusi mepexoga: IepexoJ Ha JUCTAHIMOHHOE OOydyeHue MO0 IpUKasy
YUpEOUTENS B CIlydae YXyAUIEHUS SUAEMUOJOTHYECKON CUTYALUH.

B nporpamme mnpeaycMOTpeHbl paszzieinibl (0JI0KH) s U3y4eHUs KaK B OYHOM

dbopmare, Tak 1 B hopmMaTe JUCTAHIIMOHHOTO OOYUYCHUSI.
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CpencrBa 00y4yeHHsI: TIPU 3JIEKTPOHHOM OO0YYEHMH U O0yYEHUH C IPUMEHEHUEM
JTUCTAHITMOHHBIX TEXHOJOTUH  HWCIOJIB3YETCs] DJIEKTPOHHAS II0YTa, MECCEHXKIEP
WhatsApp, comuuaabHbIEe CETH.

@opmMbl BeleHUs 3aHSITHII: MOTYT IPUMEHATHCS Takue (OpMBI OOYUCHHSI, KaK
BUJIeO3aHATHE (B 3alKCH), 3aHATHE-KOH(GEpEeHIUs, WHAUBUIYabHOE OH-JIalH
3aHSTUE, OH-JIAWH KOHCYJIbIAIIKS.

KonTposasb pe3yiabTaroB o0y4ennsi: Oecesa ¢ 00y4arOnMMUCS U POAUTEISMU,
aHanu3 (oTo W BHUIEO C BHIIOJHEHHBIM 33JaHUEM, CaMOKOHTpPOJb, OHJIANH
KOHCYJbTUPOBAaHUE, pEIEH3UPOBaHWE pPAa0OTHl OOYyYalolIerocsi, B3aWMOIOMOIIb
oOyyaromuxcs B GopyMe, TEKCTOBASI U ayJIUO PEICH3UUSL.

6. MaTepuaJIbHO-TeXHHYECKOe o0ecrnevyeHne

Jliist mpoBeneHusi y4eOHOr 0 Mmpoiecca HeoOXoAMMbI:

* KOMITBIOTEPHBIN KJ1AaCC

* MEePCOHANIbHbIC KOMIBIOTEPHI, 15 mIT., (mpoueccop 2 I'T'1y unm 6oJ1ee MOUTHBIH, Orie-
patuBHas nmamsTh 1'6 u 6onee, 2 I'b cBoOogHOTO MecTa Ha KeCcTKOM Jucke, 1 cBoOoI-
Heii USBniopT),

* JIEKIIMOHHBIN KJIacc,

* ceTeBOE 000PYyI0BaHUE,

* BeIx0J1 B IHTEpHET,

* AKyCTUYECKHE KOJIOHKH,

* HHTEpaKTHBHAs J0CKa,

* IPOEKTOP U IKPaH,

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

» Kommyratop D-Link DES-1016 D

» Mynerumenuitasiii mpoekrop NECVT-48

* lHTepakTuBHAs 10CKa

* Kononku

» Kommrexkteilego Mindstorms NXT 2.0 uJIETOMindstorms EV3

* bokchl 7151 XpaHeHus COOpaHHBIX U PA300PAHHBIX KOHCTPYKITUH.
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AnmnapaTHoe o0ecneyeHue:

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

» 2 I'6 oneparuBHOi namsatu (pekomenayercs 4 1'0),
 pazpemienre mMoHutopa 1024x768 (pekomenayercs 1280x800), BumeokapTa ¢ Mo/i-
nepxkkoit OpenGL, anmapatHoro yckopenust u 16-pa3psansix 1BeroB, 1 ['6 Bugeomna-
MSTH,

* 31’6 cBOOOTHOTO MPOCTPAHCTBA HA KECTKOM JUCKE JJIs1 yCTAaHOBKHU; JOTIOJHUTEIHHOE
CBOOOJITHOE TPOCTPAHCTBO, HEOOXOAMMOE [IJIsi YCTAHOBKM (HE YCTAaHABJIMBAETCS Ha
CbEMHBIE YCTPOKCTBA XpaHEHUs (I31II),

» 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 HCKIIOUEHUEM
StartedEdition, Bce ¢ mocnenaumu makeramu ooHosiaennit, MacOSX 10.6, 10.7 u 10.8
(toseko Intel) - ¢ mocnemHUMH TakeTaMu OOHOBIICHHI ).
2.BuzyasibHasi cpena MporpaMMHUpOBaHus sl 00ydeHus: poOotorexHuke LE-
GOMINDSTORMSEducationNXT
3.BusyanbHas cpega mporpamMMupoBaHHsS Uil 00ydeHust pobOororexHuke LE-
GOMINDSTORMSEV3 EDU
4.Nurepuet-6paysep GoogleChrome.

Ka:xknomy o0yuaromemycsi HEOOX0AMMO UMETh:

* TeTpab,

* PyUKy,

* 3JIEKTPOHHBIA HOCUTENIb HHPOPMALIUH.

6. CiuCOK MCII0JIb30BAHHOM JIUTEPATYPbI
Knueu:
1.Kpyxxok poboTorexHuku, [dnekrponnsiii 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 Unpyctpus passieuenuit. [leppoPobor. Kuura nns yuurtens u cOOpHUK MPOEKTOB.
LEGOGroup, nepeBog MHT, - 87 c.;

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

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

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

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

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

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

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

13. TumodeeB A.B. PoG0ThI 1 UCKyCCTBEHHBIN UHTEIUIEKT. - M.: Mup, 1978. — 192;
14.KynakoB ®.M. CynepBU30pHOE YIIpaBICHUE MAHUITYJIALIMOHHBIMU pOOOTaMu. - M.
Hayxka, 1980.-448 c.;

15.Kopenes I'.B. LlenenamnpaiieHHass MEXaHUKa YIPABIISIEMbIX MAaHUITYJISITOPOB. - M.
Hayka, 1979.-447 c.;

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

17.Mensenes B.C. JleckoB A.I'., FOmenko A.C. Cuctemsl yrpaBieHUs] MAaHUITYJISIIH-

OHHBIX po00TOB.- 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. Huranosa.- M.: Mammnoctpoenue, 1984. - 288 c.;
Humpenem-pecypcuol:

1.Pecypcbl EnuHol kosuteknum mudpoBbix oOpazoBarenbHbIX pecypcos (http://school-

collection.edu.ru/);

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

3.Korerosa M1.B. Pabouas nporpamMmma «TexHOIOrUS NPUMEHEHHS IPOrPAMMUPYEMBIX
poboToTexHHYeCKUX perienuii Ha mpuMepe miardgopmel LEGOMINDSTORMSEduca-
tionEV3» URL: https://edugalaxv.intel.ru/index.php? act*attach&type”blogentry&id-
17247,

4 HerecoBa O.C. OcobeHHOCTH IpenogaBaHus dJIEKTUBHOro kypca «KoHCTpyupoBa-

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

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

175-180;

5.YctunoBa H.H., 3eipsnoBa E.C. Ypok Ha Temy «JIMHEWHBIE alrOpuUT-

Mbl.CocTaBienue auHeHblXx  anroputmMoB it LEGO-po6otoBNXT»//  HNubopma-

tvKa 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 00pa3zoBaTedabHbIN nporecc mkoibl // Jokmansl TOMCKOro rocyaapcTBEH-

HOI'O YHHUBEPCHTETAa CHCTEM yOpaBieHHs M paauodiaekrpoHuku. 2013. Ne2 (28). C.

180-184;

7. HetecoBa O.C. Metoanueckrne 0cOOCHHOCTH Peau3alliy DJIEKTUBHOIO Kypca mo-
pobororexHuke Ha 0asze komiuiekta LEGOMINDSTORMSNXT
2.0 /| Uadopmarnka u oobpazosanne. 2013. Ne 7 (246). C. 74-76.>
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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 opraHu3anuMd W OCYIIECTBJICHHS OO0pa3oBaTENbHOW JEATEIBHOCTH TIO
JOTIOJTHUTENBHBIM 00111€00pa30BaTEIbHBIM ITpOrpaMMam» MyHKT 11

- «OpraHuzaiyu, OCYIIECTBISIONIME 00pa30BATEIbHYIO NE€ATeIbHOCTh, E€XKETOIHO
OOHOBJISIIOT JIOTIOJIHUTENbHBIE 00111€00pa30BaTelIbHbIE MPOTPAMMBI C YYETOM Pa3BUTHUSA
HayKH, TEXHUKHU, KYJIbTYPbl, SKOHOMUKH, TEXHOJIOTUN U COLUATILHOU CPephI».

B nonomHuTensHy0 0011€00pa30BaTENbHYIO IPOrpaMmMy 00bEeTMHEHUS
«Pobororexuukay
Ha 2023-2024 y4eOHbBIii 101 BHECCHBI CIICAYIONINE JOTIOTHEHUS:
- pa3paboTKa OTKPBITOTO 3aHATUSA (Uiu Macmep-Kiacca)
- MOHUTOPHHT 00pa30BaTEILHOTO YPOBHS 00YYaIOIINXCS;

- TUJAKTUYECKHe MPUIIoKeHUs (HOoTo JTydnux paboT 00ydaromuxcs
MPEAbIAYIIUX JIET)
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