" MyHuuunanbHoe GroaerHoe 00meodpasoBare/ibHOe YHpeKIeHHe 0pAeHa «3HAK
Mouera» rumuazus NS um.JIynauapcxoro A.B.

362040, Pecnyonuka Cesepras Ocerns-Ananus, r.Bnanukaskas, yi.Lepetean, 7 -

Iporpamma ripunsita «YTBEpIKIAIOY» ;
Ha nenaronﬁecxom COBETE ' mupektop MBOY I'umuazus NeS
npotokon Ne__~ 7 ~ MJ Kymimknsa e 7v/

or <</§/>'> & 57; z»erO]j T, 5 o« z./%«ﬁc vz 2015

O6pazoBarensHas nporpaMmma

« PoGoTOTeXHUKA: KOHCTPYHPOBaHHE H NPOrPAMMHPOBAHHE»

Bospact ywamnxces: 11-14 ner
Cpox peanusalLiun nporpaMmbi: 3 rona

. Astop: Ilnutens Mpina Hukonaesha, yanrenb pobOTOTEXHHKH

Brnanukaska3s

2019 ron



Conep:xkanue

1. TTOSCHUTEITBHAS BATTHCKA ... vveeuttieeiteeaieeessteeessseesseeessbneeasseeessbeeessseeeanbeeesnseeessneeesnneeannneas 3
1.1.KpaTkas XapaKTEPUCTHKA MPEIIMETA . .....euvvrreesssrrreeesssneeeesassreessasssesssnssseessnssseeessnsees 3
1.2.HanpaBiaeHHOCTb 00Pa30BATEIBHON POTPAMMBI ......c.vveriesreieereasresseesreessesseesnesneens 3
1.3. HoBu3Ha, akTyaqbHOCTb U MEAArOTUYECKAs [IEIECOOOPAZHOCTD ...vvveenveeireareeerirenns 3
1.4. Lenb 00pa30BATEIBHON MIPOTPAMMBI ....c.uvveeriasreesiriasreesireareessneasseesenessneessnessneesenesnns 4
1.5. 3amaum 00Pa30BATECITBEHON TIPOTPAMMDBI ....vveiuvviessireesstreessseeesseeesseesssseesssessssesssneeans 4
1.6. OTTMYUTETBHBIC OCOOCHHOCTH ......uvveereenteesureasteesseeasesssseassessssesssesssseansesssnesssessseeenns 5
1.7. Bo3pact gerei, y4aCTBYIOIIMX B PEATU3ALUU JAHHON MIPOTPAMMBI ...vvvvernvvereennnie 5
1.8. CpOKH PEATTUBALINYU TIPOTPAMMDBI .....vvivviesriesiriareesseseseessreasreessne s s e sineasneessneasreeseneeans 5
1.9, PEIKHM BAHATHI] .....eevviiiiiiiie ettt b et e e e nnn e 5

2. VYyeOHO-TEMAaTHYECKUH IIJIaH JIONOJHUTEIbHOM 00pa30BaTeIbHOW IMPOTrPAMMBbI

"Po60oTOTeXHUKA: KOHCTPYUPOBAHUE U MIPOTPAMMUPOBAHUE" . .......vviiiiieiiieiie et 6
2.1. 321249 TIEPBOTO TOHA OOYUEHIST ...eevvveervreeaiteeestreessteeessteesssnessseeesseeesseeesnseesssneeans 6

2.3. OxuaeMble pPe3yNbTAThl IEPBOTO TOAA OOYUCHHUS ....cevveenreerreareenireareessreenneesneeenns 7

2.4. 321291 BTOPOTO TOJIA OOYICHUIS ...cvvvervrearreesieeateessreesseessseessessssessssessesssessssessnesnsenns 7

2.6. OxuiaeMble PEe3yIbTATHI BTOPOTO TOHA OOYUCHHS .....vvevveerereesveesresseesnesnresieesnesnnenns 8

2.7. 32429 TPETHETO TOMA OOYUCHIIS «....vvervreenreesseeaieessreesseeasseessesssseessesaseesseesseessneanseens 8

2.9. OxxugaeMble Pe3yabTAThI TPETHETO TOJA OOYTCHUS ...vevvverreerreieeieasresieesreenesieenees 10

3. CopepxaHue JONOJHHUTEIBHOH 00pa3oBaTeibHOW mporpamMmbl "PoOoToTexHuka:
KOHCTPYHPOBAHUE U MIPOTPAMMHUPOBAHME ......c.vviiiriiieiiiiesieieieesiee st nnees 11
3.1, TICPBBIM TOMT OOYUCHIS ...cuveeieearriesireeteesieeaseessneesseessseaneesnneasseessneeseessneaneessneenneens 11

3.2. BTOPOM TOM OOYUCHI. .....vevveveenriiieestietesiee st et st sbe et e bbb e n e nns 12

3.3. TPETHM TOM OOYUCHMS .....vveuviiiiiiieiiieic sttt 14

4. Meroauueckoe obecrieueHue JOIMOJHUTENBHOH 00pa30BaTEIbHOM MpOTrpamMMbl
"P0oOOTOTEXHNKA: KOHCTPYUPOBAHUE U MTPOTPAMMHUPOBAHUE ... .covviiiiiiiiiiiiie e 18
4.1. ®opMBbI OpraHU3alUN 3aHATUN U ACSITEIBHOCTH JETEH ..evvvvvrieiiieeiiieesiiie e 18

4.2. MeTo/ibl OPTaHU3AIUNA YUCOHOTO TIPOLIECCA. . veuvvrerrrrrnreatreanreesseeaseessreaseessnessseessnes 18

4.3. Oxxupaemble pe3yabTaThl U CIIOCOOBI OMPENEIeHHS UX PE3YIbTATUBHOCTH ............ 19

4.4. ®opmbl noaseaeHust UTOroB peanmu3auu JOIT ... 19

v ST U (500:3:91 2 8 W00 010 Ve ()2 07 & PPN 20

4.6. BTOPOM TOM OOYUCHM. .....vivviiiiiriiiieitieti sttt 21

4.7, TPETHM TOIL OOYUCHUS ....ceevveeerieieeeireesneessreesnee s e snee s e st e enne e e e e sneeeneennneaneenneas 22

5. CIIHCOK JIUTEPATYPDI ....eeuvieiiiisiiesiti st siassstis st sis s bbb aa s bbb e s n e s e e 24
I B 16 0 1 (<) 62 o ) v R TSR UPRUPRRO 24
5.2, JITS JETEM M POIMTEIICM ...t iniiieiieee sttt e sttt sttt e e e anne s 24



1. [MosicHUTEJABLHAA 3ANMUCKA

1.1. Kpamkaa xapakmepucmuxa npeomema

C HayasioM HOBOTO THICSIUENETUS B OOJBIIMHCTBE CTpAaH POOOTOTEXHMKA CTaja 3aHUMATh
CYIIECTBEHHOE MECTO B IIKOJIBHOM W YHHBEPCHTETCKOM OOpa30BaHHH, IOJOOHO TOMY, Kak
nH(pOpPMATHKA MOSBWIACH B KOHIIE MPOLUIOTO BEKa M MOTeCHMJIAa oObyHBIE TpeaMeTsl. [1o Bcemy
MHUpPY TPOBOIATCS KOHKYPCHI M COCTSI3aHUSI POOOTOB JJISl MIKOJBHHUKOB M CTYICHTOB: HAy4YHO-
TeXHU4eCcKui pectuBasb «MobuipHBIE poOOTEY UM. ipodeccopa E.A. lepstauna ¢ 1999 r., urps
pob6otoB «EBpoboT» — ¢ 1998 r., MexayHapoaHble cocTsa3anus pobotoB B Poccum — ¢ 2002 r.,
BCEMHPHBIC COCTsA3aHUs POOOTOB B cTpaHax Asuu — ¢ 2004 1., pyr60oa podboTo Robocup ¢ 1993 r.
u T.a. Jlumupyromuye No3WIHUKA B OOJIACTH IIKOJIBHOW POOOTOTEXHUKM HAa CETONHSIIHUN JICHb
3anumaer pupma Lego (mompazaenenue Lego Education) ¢ oOpa3oBaTebHBIME KOHCTPYKTOpPaMHU
cepun Mindstorms. B Hekoropeix crpanax (CHIA, Snonus, Kopes u ap.) mpu u3ydeHUu
POOOTOTEXHUKH UCTIONB3YIOTCS U 00JIee CIIOKHBIE KNOCPHETHYECKHE KOHCTPYKTOPHI.

1.2.Hanpaenennocmo 06pazoeamenvHoii RPOZPammol

HampaBneHHOCT NporpaMMbl - Hay4HO-TexHUYeckasd. IIporpamma HampasiieHa Ha
IIPUBJICYECHUE yUYAIIUXCS K COBPEMEHHBIM TE€XHOJIOTHSIM KOHCTPYHPOBAHUS, IPOIPAMMHUPOBAHUS U
UCIOJIb30BaHUS POOOTU3UPOBAHHBIX YCTPOUCTB.

1.3. H08M3Htl, akmyajibHocmb U neoazozuueckasn uenecooﬁpamocmb

[locnemqaue TOABI ODHOBPEMEHHO ¢ wHH(pOpMaTH3amMeld OO0IIecTBa JaBHHOOOPA3HO
pacimpsieTcsi IpUMEHEHHE MUKPOIPOLIECCOPOB B KaUeCTBE KIIHOUYEBBIX KOMIIOHEHTOB aBTOHOMHBIX
YCTPOMCTB, B3aUMOJIEUCTBYIOIIMX C OKPYXKAOIIMM MHUpOM 0Oe3 yyacTHs denoBeka. CTpeMUTEIbHO
pacTymye KOMMYHMKAI[MOHHBIE BO3MOXXKHOCTHM TAaKMX YCTPOMCTB, paBHO KaK M pPacIIUPEHHE
MH(OPMALIMOHHBIX CHUCTEM, IO3BOJISIIOT TOBOPUTH 00 M3MEHEHHM Cpellbl OOMTaHHs 4YellOBEeKa.
ABTOPUTETHBIMU ~ TpyNIamMHM  MEXIYHapOAHBIX  HKCHEPTOB  00JacTh  B3aUMOCBS3aHHBIX
pOOOTU3UPOBAHHBIX CHCTEM IpHU3HAHA MPUOPUTETHOM, HECYyIled NOTEHIUal PEBOJIOLMOHHOIO
TEXHONOTMYECKOr0 MpOphiBa’ 1 TpeOyiouleil afeKBaTHOM peakuun Kak B cdepe HayKH, Tak U B
cthepe oOpazoBaHuUs.

B cBs3M ¢ akTHBHBIM BHEJIPEHHWEM HOBBIX TEXHOJOIMH B JKM3Hb OOILIECTBA IOCTOSIHHO
YBEJIMUMBAETCS  MOTPEOHOCTh B BHICOKOKBAIM(DHUIMPOBAHHBIX  CcHelHanucTax. MHorue
aOUTYpHEHTBl CTPEMSTCS IOMAacTh Ha CHEIMAIbHOCTH, CBSi3aHHBIE C HH(GOPMALMOHHBIMU
TEXHOJIOTUSIMU, HE IMpearnoyaras O BCEX BO3MOXKHOCTAX ATOW obmactu. Mexny Tem, UIphl B
poOOTHI, KOHCTPYUpOBaHHE H HU300pETATENLCTBO MPUCYLIM TOAABISIONIEMY OOJBIIUHCTBY
coBpeMeHHBIX jaered. Takum oOpa3om, MOsIBMIIACh BO3MOXKHOCTh M Ha3peja HEoOXOAUMOCTh B
HEeNpepbIBHOM 00pa3oBaHUM B cdepe pPOOOTOTEXHUKU. 3aMOJHUTH MPOoOea MEXAy AETCKUMHU
yBIICUEHUSIMH U cepbe3Hoil BY30Bckol MOATrOTOBKOW IMO3BOJIET U3yueHHE POOOTOTEXHHKH B
IIKOJIE HAa OCHOBE CIIeLUaIbHBIX 00Pa30BaTEIbHBIX KOHCTPYKTOPOB.

BBenenne pomnonaHMTENbHOM oOpa3oBaTenbHON mporpammbl «PoOOTOTEXHHKa» B IIKOJIE
Hen30eXHO U3MEHUT KapTHUHY BOCIPHUATHS YUaLUTUMHUCS TEXHUUYECKUX TUCIUIUINH, IEPEBOAS UX U3
paspsaa yMO3pUTENBHBIX B pa3psal NpUKIaAHbIX. [IpuMeHeHne neTbMH Ha IpakTHKE
TEOPETUYECKUX 3HAaHUH, MOJIyYEHHbIX Ha MaTeMaTHKe WU (Qu3uke, BeneT K Oosiee riayOokomy
MOHMMaHHUIO OCHOB, 3aKpPEIUISET MOJyYeHHbIE HAaBbIKH, (hOpMUpyst 0Opa3oBaHKEe B €r0 HAUIYYIIEM
cmbicie. Y ¢ apyroit cTOpoHbI, UTPBI B POOOTHI, B KOTOPBIX 3a0JaroBpeMEHHO Y3HAIOTCS OCHOBHBIE
IIPUHLMIIBI PACUETOB MPOCTEMIINX MEXAHWYECKUX CHCTEM M QJITOPUTMbl UX aBTOMAaTHYECKOIO

CwM., Hanpumep,

R. Murray, Ed. (2002) Control in an information rich world: report of the panel on future directions in
control, dynamics, and systems [Online], http://www.cds.caltech.edu/~murray/cdspanel/report/cdspanel-15aug02.pdf,
a Taroke caiit EBporielickoro HHCTHTyTa BCTpOEHHBIX cucTeM http://www.eeci-institute.eu/



(YHKIMOHMPOBAHUS O] YIPABICHUEM MPOTPAMMHUPYEMBIX KOHTPOJUIEPOB, MOCTYKAT XOpOIIeH
IIOYBOM I TOCJHENYIOUIETO OCBOCHMS CJIOYKHOIO TEOPETUYECKOrO0 MaTepuajga Ha YypOKax.
[IporpaMMupoBaHue Ha KOMIIbIOTEpE (HAmpuMep, BUPTYaJbHBIX HCIOJHUTENEH) IpPU BCEH €ro
MOJIE3HOCTH JUIsl Pa3BUTHUS YMCTBEHHBIX CIIOCOOHOCTEHl BO MHOIOM YCTYHaeT IPOrpaMMUPOBAHUIO
aBTOHOMHOTO YCTpPOWCTBA, JACUCTBYIOLIETO B peajbHON OKpykatomen cpene. [logobHo Tomy, Kak
KOMIIBIOTEPHBIE UTPBI YCTYNAIOT B IIOJIE3HOCTH UIPaM HACTOSIIVM.

B03MOXXHOCTh TPUKOCHYTHCS K HEU3BEAAHHOMY MHUPY pOOOTOB Il COBPEMEHHOTO peOeHKa
SBJISICTCS OYEHb MOIIHBIM CTUMYJIOM K IIO3HAHUIO HOBOI'O, IPEOI0JICHUIO HHCTHHKTA MOTPEOUTENs
U (QOpPMHPOBAHUIO CTPEeMJICHHS K  CaMOCTOATENIbHOMY  co3uaanuio. [lpum  BHemHei
IIPUBJICKATEIbHOCTH OBE/IEHUS, pOOOTHI MOT'YT OBITh COAEP)KATEIbHO HAIIOJHEHbI HHTEPECHBIMU U
HEMPOCTHIMU 3aJlauaMi, KOTOpbIe HEM30e)KHO BCTAHYT Nepes IOHBIMU MHKeHepamu. VX perienue
CMOJKET IIPUBECTH K Pa3BUTHI0 YBEPCHHOCTH B CBOMX CHJIAaX M K PaCIIMPEHUI0 TOPHU30HTOB
IIO3HAHMUS.

HoBble NpuHIMIIBI pelIeHUs aKTyalbHbIX 3aJad 4YeJOBEYeCTBa C IOMOIIBIO pPOOOTOB,
YCBOGHHBIE B IIKOJIBHOM BO3pacTe (MyCThb M B MTPOBOM (opMme), KO BPEMEHH OKOHYAHUS By3a U
Hayaja paboThl MO CIEHUAIBHOCTU OT30BYTCS B NPHHLUMIIHAIBHO HOBOM IOJXOJE K peabHbIM
3aja4aM. 3aHHUMAasCh C JETbMM Ha KpPYKKaX pPOOOTOTEXHUKH, MbI IOJATOTOBUM CIIELUATMCTOB
HOBOI'O CKJIa/la, CHOCOOHBIX K COBEPILICHUIO MHHOBAIIMOHHOI'O MPOPHIBA B COBPEMEHHOW HayKe U
TEXHHKE.

1.4. Ilen» obpazosamenvroii npozpammot

e (Co3maHue YyCIOBUM [l MOTHMBAIMM, TOATOTOBKM U TPO(ECCHOHATBHOW OpHEHTAluU
IIKOJILHUKOB NI BO3MOXKHOTO MpoJoiikeHust yueObl B BY3ax u mocnenyromieit paboTsl Ha
MPEANPUITHSX 110 CIIEIUATHHOCTSIM, CBI3aHHBIM C POOOTOTEXHUKOM.

1.5. 3a0auu oopazoeamenvnoit npozpammol

Oo0pa3oBaTte/ibHbIE

e lcnonb3oBaHuE COBpPEMEHHBIX pa3pabOTOK MO POOOTOTEXHUWKE B 00JIacTH 0OO0pa3oBaHUA,
OpraHM3alys Ha UX OCHOBE aKTUBHOW BHEYPOUHOH JEATEIbHOCTH yUalllUXCs

e (O3HaKOMJICHHME y4allluXcs ¢ KOMIUIEKCOM 0a30BBIX TE€XHOJIOTHI, MPUMEHSAEMbIX IIPU CO3JIaHUHU
poOoTOB

e Peanuzanus MexXnpeaMeTHBIX CBsI3ell ¢ pU3MKOi, HHPOPMATUKONW U MAaTEMATUKON

e Pemenue ydamumucs psjaa KHOEpHETUUECKHX 33ay, pe3yJbTaTOM KaKJI0M U3 KOTOPBIX OyAeT
paboTaronuii MexaHu3M WId poOOT ¢ aBTOHOMHBIM yIIpaBIeHUEM

PasBuBalommue

e PazBurtue Yy IIKOJIbHHUKOB HHXXCHCPHOT'O MBIIJICHUA, HaBBIKOB KOHCTPYUPOBAHUA,
nporpaMMHupOBaHud U B(I)(I)CKTI/IBHOFO HUCIIOJIB30BaHUA KI/I6epHeTI/IquKHX CHUCTEM

e Pa3BuTHe MEIKOM MOTOPUKH, BHUMATCIbHOCTH, AKKYPATHOCTHU U I/I306peTaTeJ'IBHOCTI/I

e Paszpurtue Kp€aTUBHOTO MBINUJICHUA U TPOCTPAHCTBCHHOT'O BOO6p8.)KCHI/I$I yqamuxcs

L4 OpPaHI/ISaHI/IH H Yy4aCTHC B UI'paX, KOHKYpCax U COCTA3AHUAX p060TOB B KaUCCTBC 3aKPCIIJICHUA
HU3Yy4aeMOI'o MaT€pHrajia 1 B LCIISIX MOTUBAlITUN O6y‘-ICHI/I}I

BocnurareabHbie

e [loBplIeHWE MOTHBAIMKM yYallUXcs K HM300pETaTeNnbCcTBY W CO3AAHUI0 COOCTBEHHBIX
POOOTHU3UPOBAHHBIX CHCTEM

e @opMupoBaHHE Yy Y4YAIIUXCA CTPEMIICHUS K IIOJYYCHHMIO KAaueCTBEHHOI'O 3aKOHYEHHOTO
pe3yibrara

e ®dopMHpOBaHUE HABBIKOB IMMPOEKTHOT'O MBIIUICHHSI, PA0OTHI B KOMaH/IE



1.6. Omauuumenwvnsie ocovennocmu

e DJeMeHThl KHOCPHETHKH U TEOPUH aBTOMATHUYECKOTO YIPABJICHUS alalTUPOBAHBI IS YPOBHS
BOCIIPUATHUA JETEH, 4TO MO3BOJSET HAYATh IOArOTOBKY MH)KCHEPHBIX KaJIpOB yKe C 5 Kiacca
LIKOJIBL.

e (CyuiecTBymOIME aHAJIOTH MIPENIIOIAral0T IOBEPXHOCTHOE OCBOEHUE 3JIEMEHTOB POOOTOTEXHUKHI
C IPEUMYIIECTBEHHO JEMOHCTPALMOHHBIM MOJAXOAOM K HMHTErpanuu ¢ JPYTUMHU MPEAMETAMHU.
OcoOeHHOCThIO JaHHOW NPOrpaMMBbl SIBIISIETCSl HALIEICHHOCTh Ha KOHEYHBIH pe3ynbTar, T.e.
peOeHOK co37aeT HEe MPOCTO BHEUIHIOI MOAETh po0O0Ta, JOPUCOBHIBAs B CBOEM BOOOpPaKEHUH
€ro BO3MOXXHOCTH. PeOeHOK co3maer JeilcTByroliee yCTPOWCTBO, KOTOpPOE pelaeT
IIOCTaBJICHHYIO 33J1a4y.

e [Iporpamma MmjaoTHO CBSi3aHA C MACCOBBIMU MEPONPUITUSIMH B HAYYHO-TEXHUYECKOU chepe s
nereil (TypHUpaMH, COCTSI3aHUSAMH, KOH(EPEHIMSIMHU), YTO IMO3BOJISET, HE BBIXOIS 332 PAMKH
y4eOHOro mporecca, MPUHAUMATh AKTUBHOE ydYacTHE B KOHKypCax pa3jMYHOTO YPOBHS: OT
LIKOJIBHOTO 10 MEXIYHAapPOIHOIO.

1.7. Bo3pacm oemeii, yuacmeyroujux é peanusayuu 0aHHOU NPOZPAMMBbL

e 11-13 ner — ocHOBHAs rpymma
e 14-15 ner — crapuias rpymnma

[Iporpamma MOXeET OBITh CKOPPEKTHpPOBaHAa B 3aBUCUMOCTH OT BO3pacTa y4YallUXCs.
Hekortopsie TemMbl B3aMMOCBSI3aHbl CO IIKOJIBHBIM KYPCOM M MOTYT C OJIHOM CTOPOHBI CIIY>KHUTb
MPONEIEBTUKOM, ¢ APYrOM CTOPOHBI ONMUPATHCS Ha Hero. Hampumep, mepenaroyHble OTHOLICHUS
CBSI3aHBI C OOBIKHOBEHHBIMHU JIPOOSIMH, KOTOpbIE H3Y4arOTCsl BO BTOpOM MOJIOBMHE 5 Kiacca.
[TonsiTHe cKOpoCTH TOSIBJISIETCS Ha (U3WKE B 7 KIACCE, HO WUIPAcT CYIICCTBCHHYIO pPOJbh B
noctpoeHnu AudGhepeHInaIbHOro peryasaTopa.

1.8. Cpoku peanuzayuu npozpammot
HporpaMMa paccunTaHa Ha TpeXl"OI[I/I‘{HHﬁ ITHKJI O6y‘leHI/IH.

B nepBelii rox yyammecs IpoxoaaT KypC KOHCTPYHPOBAHUs, ITOCTPOCHHSI MEXAHU3MOB C
ANEKTPOIPUBOJIOM, a TAKKE 3HAKOMATCS C OCHOBAMU MPOTPaMMHPOBAHUS KOHTPOJIIEPOB 6a30BOTO
Habopa.

Bo BTOpoiil ron ywammecs M3ydaroT ITHEBMATHKY, BO30OHOBIIsIEMble MCTOUHUKU SHEPTUH,
CJIOKHBIE MEXaHU3Mbl M BCEBO3MOXKHBIE JaTUUKU JJIi MUKPOKOHTpoJIepoB. [IporpamMmMmupoBanue B
rpaduuecKkoil MH)XEHEpHOW cpene M3ydaercss yrioyOnseHHo. [IpouMcXoauT 3HAKOMCTBO ¢
IIPOrpaMMHPOBAHUEM BUPTYalIbHBIX pOOOTOB Ha S3bIKE MPOrpaMMUPOBaHUs, cX0xkeM ¢ Cu.

Ha TpCTI/Iﬁ roa ydamuecsda H3Yy4alOT OCHOBBI TCOPUU ABTOMATHYCCKOI'O YIIPABJICHUA,
HWHTCJUICKTYAJIbHBIC W KOMAaHAHBIC WI'PBI pO6OTOB, CTpPOAT p060TOB-aH21pOI/I)IOB, a TaKXeE
3aHUMAOTCA TBOPUYCCKUMU U UCCIICAOBATCIbCKUMU ITPOCKTAMU.

1.9. Pesxrcum 3anamui

3aHATHS TIPOBOJATCS 2 pas3a B Hememto 1o 2 yueOHbIX yaca (144 yaca) B mepBBId U BTOPOMH
roq o0y4ueHus u 3 pasza B HeZenmto B 3 roa o0ydenus (216 yacos).



2. Y4ueOHO-TeMaTHYeCKMi TJIAH JONMOJHUTEIbHOI 00pa30BaTe/IbHOI MPOrpaMMbl
"P000TOTeXHUKA: KOHCTPYHPOBaHHe M IPOrpaMMHUpPOBaHue"".

2.1. 3a0auu nepeozo zo0a ooyuenusn

Oo0pa3oBarte/ibHbIE

e licnonb30BaHuEe COBPEMEHHBIX pa3pabOTOK MO poOOTOTEXHHKE B obOimactu 0Opa3oBaHUS,
OpraHMU3aIysl Ha UX OCHOBE aKTHBHOW BHEYPOUHOU JIEATEITLHOCTH yUaIUXCs

e (3HAKOMIJICHUE YYAIIUXCS ¢ KOMIUICKCOM 0a30BBIX TEXHOJIOIMH, TIPUMEHSEMBIX IIPH CO3JIaHHH
poboToB

e Peanm3zanus MEXIPEIMETHBIX CBS3€H C MAaTEMATUKOM

Pa3zBuBarmue

e Pa3BuTHe y IIKOJbHUKOB HWH)KEHEPHOTO  MBIIIJICHUS, HAaBBIKOB KOHCTPYUPOBAHUS,
nporpaMMupoBaHus U 3 (HEKTUBHOTO UCIIOIb30BaHUS KHOCPHETHUECKUX CHCTEM

L] Pa3BI/ITI/Ie MGJIKOf/'I MOTOpI/IKI/I, BHUMATCIIbHOCTH, aKKypaTHOCTI/I 158 I/I306p€TaTCJII)HOCTI/I

L] Pa3BI/ITI/Ie eraTI/IBHOFO MBIIJICHHU A, U HpOCTpaHCTBeHHOFO B006pa)K€HI/I$I yt{anmxcs[

L] OpraHmaum{ u y‘IaCTI/Ie B I/IFan, KOHKypcaX 1 COCTSI3aHUAX p06OTOB B KAQUYCCTBEC BaerHJIeHI/Iﬂ
M3Y4aeMOro MaTepuana U B LENsIX MOTUBALIUK O0yUeHUs

BocnurareanHbie

e [loBbllleHME MOTHBAIMM YyYallUXCsi K M300peTaTeNbCcTBY M CO3/IaHUI0  COOCTBEHHBIX
POOOTU3NPOBAHHBIX CUCTEM
e @opMupOBaHHE Yy Y4YAIIMUXCA CTPEMIICHMS K IIOJYYEHHMIO KA4E€CTBEHHOIO 3aKOHYEHHOTO

pe3yibTara
Ne Tema KoanuecTBo yacos
Teopus IIpakTrka Bcero
1 | UucrpykTtax no Th 1 0 1
2 | Beexenue: nHpopmaTnka, KHOEpHETHKA, POOOTOTEXHUKA 1 0 1
3 | OCHOBBI KOHCTPYUPOBAHHMSI 4 12 16
4 | MoTtopHbIe MEXaHU3MBI 4 12 16
5 | TpexmMepHOe MO/IETMPOBAHUE 1 3 4
6 | BBengeHue B poOOTOTEXHHUKY 6 24 30
7 | OCHOBBI yIpaBjeHHUSI POOOTOM 4 16 20
8 | YnaneHnHoe ynpaBiieHHE 2 6 8
9 | Urpsl poboToB 2 6 8
10 | Cocts3anust po60TOB 4 20 24
11 | TBopYeckHe MPOEKTHI 2 8 10
12 | 3auers 2 4 6
=33 =111 =144

2.2. Coodepircanue npozpammosl REP8o2o 200a 00yUeHus

3HAKOMCTBO C KOHCTPYKTOPOM, OCHOBHBIMHM JE€TaJSIMM M TPUHLUIAMHU KPEIUICHHUS.
Coznanue NpocTelInmX MEeXaHU3MOB, ONMCaHUE MX Ha3HA4YeHMs] U NMPUHIUIOB paboThl. Co3naHue
TPEXMEPHBIX MOJEJEH MEXAaHHU3MOB B CpE/IE BU3YyaJlbHOrO NMPOEKTHUpOBaHUSA. CHIIOBBIE MAallIMHBI.
Hcnonbs30BaHre BCTPOCHHBIX BO3MOXKHOCTEN MUKPOKOHTPOJIIEPA: IPOCMOTP MOKa3aHUM JATUMKOB,
IpoCTeHIne NporpaMMbl, pabora c (ainamMu. 3HAKOMCTBO €O CpeNoil MPOrpaMMHPOBAHUS
Robolab, 6a3oBbic kKOMaHIBI ympaBieHHS POOOTOM, 0a30BbIC AITOPUTMHUYCCKHE KOHCTPYKIIHH.
[Ipocreiinme peryasTophl: peleHbIN, MPOMOPIHMOHAIBHBIN. Y4YacTHe B yUeOHBIX COCTS3aHUSX.




2.3. Oxcuoaemvle pe3yibmamol HEPeozo 2004 00yUeHUA

Oo0pa3oBarte/ibHbIE

OcBoeHue NPUHUUIOB pabOThl MPOCTEHIIMX MexaHM3MOB. Pacuer mnepenaToyHOro
otHomieHHs. [loHMMaHue NPUHIMIA YCTPOWCTBA pPOOOTa Kak KHOEPHETUYECKOH CHCTEMBI.
Vcnonb3oBaHue NPOCTEHIIMX PEryJsITOPOB Ui yIOpaBieHus poboroM. Pemenuwe 3amaunm c
WCIOJIb30BAaHUEM OJHOTO peryjisTopa. YMeHue cobparh 0a30BbIe MOJEIH pPOOOTOB U
YCOBEpPILIEHCTBOBATh MX JJIS BBIIIOJIHEHUS KOHKPETHOTO 3ajaHus. HaBblkM mporpaMMupoBaHMs B
rpadu4ecKoii cpene.

PassuBarommue

W3MeHeHnss B pa3BUTHUM MEJIKOM MOTOPUKHM, BHUMATEIBHOCTH, aKKYpaTHOCTH U
0COOEHHOCTEH MBINUICHUS! KOHCTPYKTOpa-U300peTarens MposSBISIETCS Ha CaMOCTOATENBbHBIX
3a1a4ax 1o MexaHuke. CTpOMTENBCTBO PENYKTOpa € 3aJaHHBIM IEPEJAaTOYHBIM OTHOILIEHUEM U
OoJiee CIIOKHBIX KOHCTPYKIMK W3 MHOXKECTBA MENIKHX JETalel SBISETCS PETyJIspHON IMpPOBEPKOi
IIOJIyYE€HHBIX HaBBIKOB.

BocnurarejbHble

BocnuTtarenbHbIN pe3yiabTar 3aHATUMN pO6OTOT€XHHKOI>i MOKHO CYHUTATh JOCTUTHYTBIM, €CIIN
ydamuecs MmposBIAIOT CTPEMIICHUC K CaMOCTOSTCIBHOM pa60Te, YCOBCPHICHCTBOBAHNIO U3BECTHBIX
MoOJIeeH u AJIropuTMOB, CO3AAHUIO TBOPUCCKUX IIPOCKTOB. Yuyactue B HAayYHBbIX KOH(bepeHI_II/IHX JIA
IOKOJIbHUKOB, OTKPBITBIX COCTA3aHHAX p06OTOB H IIPOCTO CBO60I[HO€ TBOPYECTBO BO MHOI'OM
ACMOHCTPHUPYIOT U 3aKPCILIAKOT €T0.

Kpome TOro, mpocThiM, HO Ba)KHBIM PE3YJbTaTOM OYIET PETyJIIPHOE COJIEpP’KaHUE CBOETrO
pabouero Mecra 1 KOHCTPYKTOpa B IMOPSJIKE, YTO caMmo 1o cede HEeMpocCTo.

2.4. 3a0auu emopozo zooa odyuenus

Oo0pa3oBaTte/ibHbIE

e lcnonb3oBaHuE COBpPEMEHHBIX pa3pabOTOK MO POOOTOTEXHHWKE B 00JIacTU OOpa3oBaHUA,
OpraHM3alys Ha UX OCHOBE aKTMBHOW BHEYPOUHOH I€ATEIbHOCTH yUYaIlUXCs

e Peanuzanus MeXNpeaMETHBIX CBsI3€ll ¢ MH(POPMATUKON U MaTeMaTUKON

e Pemenue yuamumucs psga KHOEpHETUUECKHUX 33ad, pe3ylbTaTOM KaKJI0M U3 KOTOpPBIX OyAeT
paboTaronuii MeXxaHu3M WK poOOT ¢ aBTOHOMHBIM YIIPaBIECHUEM

PasBuBalommue

e Pa3BuTHe y [IIKOJBHUKOB HWH)KEHEPHOIO  MBIIIJIEHUS, HABBIKOB KOHCTPYUPOBAHUS,
IPOrpaMMHUPOBaHUS U 3PPEKTUBHOTO HCTIOJIB30BAaHHSI KHOSPHETHUECKUX CHCTEM

e Pa3BuTHe MENKON MOTOPUKH, BHUMATEIbHOCTH, aKKYPATHOCTH U U300pETaTENIbHOCTH

e Pa3BuTHE KPeaTHBHOIO MBILUICHUS U IPOCTPAHCTBEHHOTO BOOOPAKEHUS yJalUXCs

e OpraHuzanys U ydacTHe B UTrpax, KOHKYPCax U COCTSA3aHUAX POOOTOB B KaUECTBE 3aKPEILICHUS
M3y4aeMoro Marepuaia v B IeJsIX MOTUBAIMH 00yUYeHHS

BocnurareanHble

e [loBplIeHME MOTHBAIlMHM ydYalluXcs K HM300pETaTeNbCTBY W CO3MAHUI0 COOCTBEHHBIX
POOOTHU3HPOBAHHBIX CHCTEM

e @opMupoBaHHE Yy Y4YAIIUXCA CTPEMIICHMS K IIOJYYCHHMIO KAaueCTBEHHOIO 3aKOHYEHHOT'O
pe3yibrara



Ne Tema KosmmuecTBo yacoB
Teopus IIpakTrka Bcero
1 | Unctpykrax no Th 1 0 1
2 | IloBropenue. OCHOBHBIE TIOHSTHS 1 2 3
3 | ba3oBbie perynsiTopsl 4 8 12
4 | IlneBmatuka 2 8 10
5 | TpexmepHoe MoAeIUpPOBAHNE 1 3 4
6 | IIporpamMmMmupoBanne U pOOOTOTEXHHUKA 8 24 32
7 | DnemMeHThl MEXaTPOHHUKHU 2 4 6
8 | Pemenne nH)XEHEPHBIX 3a/1a4 4 10 14
9 | AnpTepHaTHBHBIC CPEIBl TPOrPAMMHUPOBAHUS 2 6 8
10 | Urpsr pobGoToB 2 6 8
11 | Cocts3anus pob0TOB 4 20 24
12 | Cpena nporpaMMupOBaHUs BUPTyaIbHBIX poboToB Ceebot 2 8 10
13 | TBopUeckne MPOEKTHI 2 4 6
14 | 3ayertsl 2 4 6
Hroro 37 107 144

2.5. Cooepircanue npozpammel 6mopo2o 200a o0yuenus

Hcnons3oBanue perynsatopos. PemeHne 3amad ¢ AByMS KOHTYpaMmM YIIPABICHUS WU C
JIOTIOJIHUTEIIBHBIM  33J[aHieM Uil po0oTa (HAmpuUMep, [IBHraThCs IO JIHHUH U 00BE3kKATh
npenstctBusi).  IIporpaMmupoBanne  BUPTYaJbHBIX  UCHOJHHUTENEH.  TEKCTOBBIE  CpEIbl
nporpaMMHUpOBaHus. boiee CIIOXKHBIE MEXaHHU3MbBI: pyJeBOe ympaBiieHue, auddepeHuuan,
MaHUIYJSATOpP U Jip. [IBycocTaBHBIE PErynATOpbl. YUacTHe B Y4€OHBIX COCTA3aHMSIX.

2.6. Osxcudaemole pezyibmamul 6MOPO20 200a 00OyUEeHUA

Oo0pa3oBarte/ibHbIE

Hcnonb3oBaHue peryisaTopoB JUis  yhopaBieHus poboToM. Pemenue 3amaum ¢
WCIOJIb30BAHUEM JIBYX PETyJIATOPOB WM JONOJHUTENBHOIO 3aJaHus g pobOoTa. YMeHue
KOHCTPYUPOBATh CJIOXHBIE MOJEIU POOOTOB C HCHOJIb30BAHUEM JOMOJIHUTENBHBIX MEXaHH3MOB.
PacmpenHble BO3MOXKHOCTH TIpaduueckoro mnporpamMmupoBaHus. HaBblkM MporpaMMUpPOBaHMS
UCIIOJIHUTEJIEN B TEKCTOBOM CpEJE.

PazBuBalommue

N3meHenus B pPasBUTHN MEJIKOM MOTOPUKH, BHHMATCIBbHOCTHU, aKKYPaTHOCTH U
0COOEHHOCTEH MBIILICHHS KOHCpr1(TOp3.-H306peTaTCJI}I MMPOABIACTCA Ha CaMOCTOATCIBbHBIX
3agadax IIO MEXaHUKCE. Hosrie AITOPUTMUYCCKHUE 3ada4d ITO3BOJIAIOT HAYUUTHCA BBICTPAHMBATH
CJIOKHBIC ITapaJlJICIIBHBIC IPOLECCHI U YIIPABJIATL UMU.

BocnurareabHubie

BocnurarenbHbrit pe3yibTar 3aHATHHI pO6OTOTCXHI/IKOI71 MOKHO CYHUTATh JOCTUTHYTBIM, €CIIN
ydamuecs MmposBIAIOT CTPEMIICHUE K CaMOCTOSTEIbHOU pa60Te, YCOBEPIICHCTBOBAHNIO U3BECTHBIX
Mozenen u AJITOPUTMOB, CO3OAHUIO TBOPUYCCKHUX IIPOCKTOB. CaMocTosTenbpHas noATOTOBKa K
COCTA3aHHUAM, CTPEMIICHUC K IMOJTYYCHHUIO BBICOKOI'O pE3yiibTaTa.

2.7. 3a0auu mpemwezo 200a 0oyueHus

Oo0pa3oBarte/ibHbIE

e lcrmonb30BaHHE COBPEMEHHBIX pa3pabOTOK MO pOOOTOTEXHHMKE B oOnacTu oOpa3oBaHUS,
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OpraHu3alys Ha UX OCHOBE aKTUBHOM BHEYPOUHOM AESATEIHHOCTH YHALIUXCS

O3HaKOMJICHHE yYalIUXcs ¢ KOMIUIEKCOM 0a30BBIX TEXHOJOTUM, MPUMEHSEMBIX MPU CO3AaHUU
poboToB

Peanuzarus MexnpeaMeTHBIX CBsA3eH ¢ Pu3nKoi, ”HPOPMATUKON U MaTEMaTUKOM

Pemenue ydammmucs psga KUOepHETHUECKHUX 3314, PE3YJIbTaTOM KaKJIO0M M3 KOTOPBIX Oyaer
paboTaronuii MexaHu3M WId poOOT ¢ aBTOHOMHBIM yIIPaBICHUEM

PasBuBalommue

PazButne y IIKOJBHUKOB HWH)KEHEPHOTO  MBINUICHHUS, HABBIKOB  KOHCTPYHMPOBAHWUS,
POrpaMMUPOBaHUS B 3(P(PEKTUBHOTO HCTIOIBb30BAaHMSI KHOSPHETHUECKUX CHCTEM

Pa3BuTHe KpeaTHBHOTO MBIIUICHHS U IIPOCTPAHCTBEHHOT'O BOOOPAKEHUS yJaIUXCsl
Opranuzanys U y4acTie B Urpax, KOHKYPCaxX M COCTSA3aHUAX POOOTOB B KAUECTBE 3aKPEIICHUS
M3y4aeMoro Marepuaia U B LEIIX MOTUBAIMU O0y4eHHUS

BocnurareiabHble

[loBpllIEeHME MOTHBALMM Y4Yal[UXcs K M300pETaTesNbcTBY M CO3JaHUI0 COOCTBEHHBIX
POOOTU3UPOBAHHBIX CUCTEM

@opMHpOBaHHE Yy YYalMXCs CTPEMJICHUS K IIOJYYEHUIO KadeCTBEHHOIO 3aKOHUYEHHOI'O
pesyJbraTta

@®opMUpOBaHUE HABBIKOB IPOEKTHOI'O MBIIIICHHSI, PA0OThI B KOMaH/IE

Ne Tema KosmuecTBo gyacos
Teopus IIpakTHka Bcero
1 | MucrpykTax no Th 1 0 1
2 | IloBropenne. OCHOBHBIE TIOHSITHS 1 2 3
3 | 3HakoMcTBO C A36IKOM RobotC 4 12 16
4 | IlpuMeHeHue peryysTopoB 6 12 18
5 | DneMeHThl TEOPUN aBTOMAaTHYECKOTO YIPaBICHUS 8 16 24
6 | PoboTer-anaponbl 4 14 18
7 | TpexmepHOe MOJEIUPOBaHHE 1 3 4
8 | Pemenne nH)KeHEPHBIX 33724 8 16 24
9 | 3rakoMcTBO C s131KOM CH JI71s1 poOOTOB 8 20 28
10 | CereBoe B3auMoJIeHCTBUE POOOTOB 6 12 18
11 | OcHOBBI TEXHHUYECKOTO 3PEHUS 5 7 12
12 | Urpst poboToB 4 8 12
13 | Cocts3anus po60TOB 4 20 24
14 | TBopUeckne MPOEKTHI 2 6 8
15 | 3agersl 2 4 6
=64 =152 =216

2.8. Coodeporcanue npozpammsl mpemupezo 200a 00y4eHus

OcBoeHme TEeKCTOBOTO MporpaMmMmupoBanus B cpee RobotC. MccnenoBaTenbekuii moaxos K

pemeHuto 3agad. Mcmonp3oBaHWe mamsATH poOOTa I TOBTOPEHUS KOMIUIEKCOB JCHCTBUM.
DNEeMEHThl TEXHUYECKOTO 3peHHs. PacimpeHuss KoHTposuiepa JUisl MOJTY4YeHHUS! JTOMOJHUTEIbHBIX
BO3MOXHOCTEH poboTa. PaboTa Haa TBOpUECKUMH MpOeKTaMu. BhICTYIUIEHNS HA IETCKUX HAyYHBIX
KoH(epeHIHsIX. YJacThe B y4eOHBIX COCTsA3aHUsAX. PemieHne 3amad Ha CETeBOE B3aMMOICHCTBHE
poOOTOB.




2.9. Oxcuoaemvole pe3yivmamol mpemupezo 200a 00y4eHus

Oobpa3oBaresibHbIE

3HaKoMCTBO ¢ A3bIKOM Cu. PacmimpeHHble BO3MOXHOCTU TEKCTOBOTO IIPOIpPaMMHUPOBAHUS.
YMeHue COCTaBUTh MpOrpaMMmy Ul PpELIEeHUs MHOTOypoBHeBoW 3amauu. IIpouemypnoe
nporpaMMupoBaHue. lMcrnonp3oBaHue HeCTaHAAPTHBIX JAaTYMKOB M PACIIMPEHUN KOHTPOJLIEPA.
YMeHue noiap30BaThCs CIIPABOYHON CUCTEMOM U IPUMEPAMHU.

PasBuBalommue

CriocoOHOCTh K TMOCTAaHOBKE 3a/1a4M M OLIEHKE HEOOXOIMMBIX PECYpCOB ISl €€ peIICHUs.
[InaHupoBaHHe NPOEKTHOM [EATENBHOCTH, OLEHKa pe3yibTaTa. lMccnenoBarenbCKui MOAXOZ K
PELIEHNIO 3a/1a4, IOUCK aHAJIOTOB, aHAJIU3 CYILECTBYIOIIMUX PELICHUH.

BocnurareabHbie

BocnuTaTenbHblil pe3ynbTaT 3aHATUNH pOOOTOTEXHUKON MOXKHO CUMTATh JOCTUTHYTBIM, €CIIN
yJaluecs IposIBJISIOT CTPEMIIEHHE K CAMOCTOSITENIbHON padoTe, yCOBEPLICHCTBOBAHUIO M3BECTHBIX
MOJIeNIeH ¥ aJTOPUTMOB, CO3JJaHHIO TBOPYECKHUX MPOEKTOB. YYacTHE B HAYUYHBIX KOH()EPEHIUIX IS
IIKOJIBHUKOB, OTKPBITBIX COCTA3aHUSAX POOOTOB M IHPOCTO CBOOOJHOE TBOPYECTBO BO MHOI'OM
JIEMOHCTPUPYIOT M 3aKperuisitoT ero. CrnocoOHOCTh paboTaTh B KOMaHJAE SIBISETCA PE3Y/IbTaTOM
IIPOEKTHOH 1E€ATEIBHOCTH.
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3. Conep:xanue J0NOJHUTEIHLHOH 00pa30oBaTeIbHOM MPOrPaMMBbI
"P000TOTeXHUKA: KOHCTPYHPOBaHME M IPOrpaMMHpPoOBaHue"’

3.1. Ilepewtii 200 oOyuenusn

N

Nucrpykrax no Th.

Brenenue: nndopmaruka, kubepHerruka, poOOTOTEXHHUKA.

OcHoBbl koHCTpyHpoBaHus (IIpocrelimme mexanus3mbl. [IpuHIUNBI KperuieHus aetanei. Poiyar.

3ybOuatas nepepaya: mpsMasi, KOHMYecKas, yepBsiuHas. [lepenarounoe otHomeHue. PemMeHHast

nepezaya, 6s1o0k. Koseco, ock. LieHTp Tshxectu. M3mepenus. PerieHue mpakTHYecKux 3a1a4).

3.1. Ha3BaHus 1 NpUHLMIIBI KPETIJICHUS JeTaleH.

3.2. CTpouTeIbhCTBO BEICOKOM OATHU.

3.3. XBaTaTelbHbIIl MEXaHU3M.

3.4. Bunel MexaHW4eckoW Tiepenaud. 3y0Odartass W peMeHHas nepenada. llepematodHoe
OTHOILICHHE.

3.5. IloBeimaromas nepenava. Bomdox.

3.6. ITonmwxkatommas nepepaya. CuiaoBas «KpyTHIIKay.

3.7. Pengykrop. OceBoil peayKTOp € 3a/IaHHBIM ITePEIaTOYHBIM OTHOIIICHUEM

3.8. 3auer.

MoTopHbIe MEXaHU3MBbI (MEXaHU3MBI C UCIIOJIB30BAHUEM DJIEKTPOMOTOpA U OaTtapeiHoro OiioKa.

P0oGOTBI-aBTOMOOHIIH, TAra4u, IPOCTEHILNE IIArarIHe POOOTHI)

4.1. CrauroHapHble MOTOPHBIE MEXAHU3MBI.

4.2. OTHOMOTOPHBIN TOHIIIHK.

4.3. TlpeomoneHne TOPKH.

4.4. Pobor-Tsray.

4.5. Cymoropu.

4.6. llararomuie poOOTHI.

4.7. Mastauk Kanuisl.

4.8. 3auer.

Tpexmeproe moaenupoBanue (Co3aHue TPEXMEPHBIX MOJIeNell KOHCTPYKIHii u3 Lego)

5.1. Benenue B BUpPTyallbHOE KOHCTpYUpOBaHHe. 3yOuaras nepenaya.

5.2. TIpocreiimme MoIeNH.

Beenenne B pobotoTexHuKy (3HakomMcTBO ¢ KoHTposuiepoM NXT. BcrpoeHHbIe mporpaMmsl.

Hatuuku. Cpena mnporpammupoBaHusi. CTaHIapTHblE KOHCTpyKUHMH poboToB. KonecHsle,

TYCeHHYHble M Maratomue poboTsl. Pemenne mnpocreiimumx 3anau. Llukn, Bertnenwue,

napaJuiebHbIC 3a/1a49H.)

6.1. 3nakomcTBO ¢ KoHTpOosepom NXT.

6.2. OTHOMOTOpHAS TEJIEeKKA.

6.3. BctpoeHHbIe TPOrpaMMBl.

6.4. JIByxMOoTOpHAas TeIekKKa.

6.5. JlaTumkm.

6.6. Cpena mporpammupoBanus Robolab.

6.7. KonecHble, TyCEHUYHbIE U IIararomue poOoThI.

6.8. Permenne mpocTedmmx 3a1a4.

6.9. llukn, BerBnenue, napajienbHble 3a1a4H.

6.10. KerenppuHr.

6.11. CrnenoBaHue 1o JTMHUU.
6.12. [TyTemecTBue mo KOMHaTe.
6.13. [Touck BbIXOna U3 TAOUPHHTA.

OcHoBbl ympaiieHust po6otoMm (DddexTrBHBIE KOHCTPYKTOPCKHE W MPOTPAMMHBIC PEIICHUS
KJIACCUYECKHUX 3a7ady. DQQPEKTHUBHBIC METOIbl MPOrPaMMHUPOBAHUS: PETYIATOPBI, COOBITHS,
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10.

11.

napajuieNIbHbIC 3a]a4H, MOAMPOrPaMMbI, KOHTCHHEPHI U TIp.)

7.1. PeneliHplii perymnsTop.

7.2. IIponopIiMOHATBHBINA PETYISATOP.

7.3. 3ammTa OT 3aCTpEBaHMIA.

7.4. Tpaektopus ¢ NEPEKPECTKAMHU.

7.5. IlepeceueHHass MECTHOCT.

7.6. O6xo0x 1abUpUHTA 0 MPABUITY IIPABON PYKHU.

7.7. Ananu3 nokasaHuii pa3HOPOJIHBIX JAaTYUKOB.

7.8. CHUHXPOHHOE YIPaBJICHHUE TBUTATEIISIMHU.

7.9. PoboT-0apabaHIIuK.

VY nanennoe ynpasienue (Ynpasiaenue podotom uepes bluetooth.)

8.1. Ilepenava ynciaoBoOi HHPOPMALIHUH.

8.2. KogupoBanue npu nepenaye.

8.3. Ynpasnenue motopamu uepe3 bluetooth.

8.4. YcroiiunBas nepegada 1aHHBIX.

Urper poboroB (boynunr, ¢yr6on, OackerOoy, KOMaHIHBIE WIPBHl C KCIOIb30BAaHHEM
MHPPAKPACHOTO MSYa U JIPYTUX BCIIOMOTATEIbHBIX YCTPOWCTB. Mcmonb3oBaHUE yIaleHHOTO
yrpasienus. [IpoBeaeHne COCTA3aHMIMA, MTOMYIAPU3AIIUS HOBBIX BHIOB POOO-CIIOPTA.)

9.1. «Ilaps ropsbi».

9.2. Ynpasnsemsrit pyTd601 poOOTOB.

9.3. Ternwnc poOOTOB.

9.4. ®yT607 ¢ nH(DpaKpaCHBIM MSUOM (OCHOBBI).

Coctszanus podotoB (IlogroroBka koMaHAa AJi y4acThs B COCTSI3aHUSAX POOOTOB pa3iIMUHBIX

ypOBHGfI, BIINIOTb 1O BCCMHPHBIX. PGFYHHPHBIG IIOC3AKMH. Hcnons3oBanue MHUKPOKOHTPOJIJICPOB
NXT u RCX.)

10.1. Cywmo.

10.2. [lepersruBanue kaHarta.
10.3. KerenbpuHr.

10.4. CrnemoBaHue 1O JIMHUM.

10.5. Crnanom.

10.6. JIaGupuHT.

10.7. NHTennexryalibHOE CyMO.

TBopueckne mnpoekThl’ (Pa3paboTka TBOPYECKHX IPOSKTOB HAa CBOGOIHYIO TEMATHKY.
OnvHOYHBIE U IPYTIIOBBIE MPOEKTHI. PerynspHble BBICTABKU U MOE3/IKH.)

11.1. [IpaBuna 1OPOKHOTO JBHKEHUS.
11.2. PoOOTBEI-IIOMOIIHUKH YETIOBEKA.
11.3. PoboTe-apTuCTHI.

11.4. CB00OOIHBIE TEMEL.

3.2. Bmopoii 200 o0yuenus

1.
2.

3.

Nuctpykrax no Th.

[ToBropenne. OcHOBHBIE TMOHATHS (TIEPETATOYHOE OTHOIIEHHE, PETYISATOp, YIPaBIIONIEE
BO3JICUCTBHE U JIp.).

bazoBble perynaropbl (3amauM € UCHOJB30BAaHUEM PENEHHOT0O MHOTOMO3UIIMOHHOTO
peryasTopa, IponopLUOHATIBHOTO PEryIsTopa).

3.1. CnenoBanue 3a o0bekToM. OHOMOTOpHAS Tenexkka. KonTpons ckopoctu. [1-perynsrop.
3.2. JIsyxmoropHas Tenexka. CienoBaHue 1o JUHUU 32 00beKToM. bezaBapuiiHoe BMKEHUE.
3.3. O0we3n o0bekTa. CramoM.

3.4. JIBmkeHue 1o 1yre ¢ 3aJjaHHbIM paguycoM. Criupasb.

2 MoxeT GbIT BBIHECEHO B OT/IEIBHBIIA Kypc «TBopueckas mabopaTopus».
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3.5. BriBoz1 aHHBIX Ha 9KpaH. PaboTta ¢ mepeMeHHBIMU.

3.6. CnenoBanue B1oib cTeHsl. [1/[-perymsrop.

3.7. IToBopor 3a yroiu. CriaxuBanue. UibTp mepBoro poja.

3.8. YpaBneHue NoJ0KEHUEM CEPBOJBUTATEINEH.

ITHeBMaTHKA® (ITocTpoeHne MexaHH3MOB, YIPABISEMbBIX CKaTbIM BO3AyXoM. Vcmosib3oBaHue
HOMII, HWJIMHPOB, 0aJUIOHOB, MIEPEKITIOYATEINCH U T.11.)

4.1. Ilpecc

4.2. I'py30M05eMHUKH

4.3. EBpookHa

4.4, PerynupyemMoe Kpecio

4.5. Manunynsatop

4.6. IlItamMoBIuK

4.7. DnexTpoHacoc

4.8. ABTOMaTHYECKHI PEryasTOp JaBIECHUS

Tpexmeproe moaenupoBanue (Co3aaHue TpeXMEPHBIX MOJIENICH KOHCTPYKITHi n3 Lego)

5.1. IIpoekuust 1 TpeXMEPHOE U300paKCHHE.

5.2. Co3manue pyKOBOJICTBA 11O COOpKE.

5.3. KitoueBbie TOUKH.

5.4. Coznanue oryera.

IIporpammupoBanue u poOGotoTexHuka (DddeKTuBHbIE KOHCTPYKTOPCKHE W INPOTrpPaMMHbIE
pemeHust KiacCuYecknx 3aaad. D((eKTuBHbIE METOAbI MPOrPaMMHUPOBAHUS W YIPABICHHUS:
PEryasTopbl, COOBITHS, MapajuleJbHbIe 3aJjaud, MOANPOrpaMMbl, KOHTeHHEpbl U 1p. CloXHbIE
KOHCTpYKIUHU: nuddepeHran, KopoOka nepenad, TPaHCIOPTUPOBIIMKH, MaHUIYJISTOPEI,
MaHEeBPECHHbIC IIararolue poOOTHI U JIp.)

6.1. TpaekTopusi C MEPEKPECTKAMH.

6.2. [Touck BrIx0/1a U3 TAOUPHUHTA.

6.3. TparcOpTHPOBKA OOBEKTOB.

6.4. Ocragera. Bzaumoneiictue po60TOB.

6.5. lllectuHOTHIT MaHEBPEHHBIH MIATAIOLIHIA POOOT.

6.6. Pamun no xopunopy. PyneBoe ynpasnenue u auddepenuna.

6.7. CxopoctHas tpaektopus. [lepenatounoe orHomenue u [1/1-perynsTop.

6.8. ITnaBaromuit ko3pdunuent. Kyouueckuit perynsrop.

DneMeHTHl ~ MeXaTpoHWKH  (YIpaBleHHE  CEpBOJIBHUTATENISIMH, ITIOCTPOCHHE  poOoTa-
MaHHUITYJIATOpA)

7.1. ITpunuun paboThl CEpBOABUTATENS.

7.2. CepBOKOHTpOJLIED.

7.3. PoboT-mMaHuITyIIaTOp. JIMCKPETHBIN PETYISTOP.

Pemenue mmxeHepHbix 3ana4 (COop m aHanmu3 gaHHbIX. OOMEH JaHHBIMH C KOMITBIOTEPOM.
[Mpocreiire HaydHbIE SKCIEPUMEHTBI U UCCIICIOBAHMS. )

8.1. IToxbem mo necTHHULIE.

8.2. ITocranoBka poO0Ta-aBTOMOOWIIS B TapaxK.

8.3. [lorous: neB u aHTHIIOMNA.

AnbTepHaTUBHBIE Cpefbl TporpamMMupoBaHus (M3ydeHue pas3muuHBIX Cpel W S3BIKOB
nporpaMMupoBaHusi pobotoB Ha 6a3e NXT.)

9.1. CtpyKTypa nporpaMMsl.

9.2. KoMan1p!l ynpaBieHUs ABHKEHHEM.

9.3. Pa0Oora ¢ maTynkamu.

9.4. BeTBiieHUS U IUKIIBI.

9.5. [lepemeHHsIe.

9.6. IToanporpamMmsl.

® [Ipu HaIM4HHE KOHCTPYKTOPOB 964 1. BO3MOXHO MepeMelieH e B OTACIBHBIN Kype «DH3HKa pOGOTOB.
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10.

11.

12.

13.

9.7. MaccuBbI TaHHBIX.

Urper podoTos (Tennuc, Gpyrd01, KOMaHIHBIC UTPBI ¢ UCIIOJIB30BAHUEM HHPPAKPACHOTO MsYa U
JIPYTUX BCIOMOTATEIbHBIX yCTpPOHCTB. lIporpamMmmupoBaHue yIaJlCHHOTO  YIIPABJICHHSL.
[TpoBenenune coCTI3aHMi, MOMYISIPU3AIMSI HOBBIX BHI0B POOO-CIIOPTA.)

10.1. YupasisieMblit GyTOoI.
10.2. Tennuc.
10.3. ®yt001 ¢ nHppakpacHbIM MstuoM. [leHanbTu.

Coctsizanust po6oroB (IToaroroBka KOMaH ISl Y4aCTHSI B COCTA3AHUAX POOOTOB Pa3IMYHBIX
YPOBHEH, BIUIOTH O BCEMHUPHBIX. PeryispHble MOe3AKH. VICIOAb30BaHHE Pa3IMYHBIX
KOHTPOJLIEPOB).

11.1. NurennexryanbHoe Cymo.
11.2. Kerenspunr-maxpo.
11.3. CiieqoBaHue 110 JIMHUM.

11.4. JlaGupuHT.
11.5. Cnanowm.
11.6. Jlopora-2.

11.7. Ocradera.

11.8. JlectHuua.

11.9. Kanar.

11.10. WHuBepcHas TUHHSL.

11.11. ['onku mararommx poOOTOB.

11.12. Mesx1yHapOHbIE COCTSI3aHUs POOOTOB (110 TIpaBUIaM OPraHU3aTOPOB).
Cpena nporpaMMHUpOBaHHs BUPTYalIbHBIX poboToB Ceebot.
12.1. 3HakoMcTBO ¢ sa3bikoM Cbot. YmpaBnenue po6oToM.
12.2. TpancnopTupoBKa 0OBEKTOB.

12.3. Panap. [Torck 06beKTOB.

12.4. [Huxnel. BerBrnenus.

12.5. ukn ¢ ycnoBueM. OxxkuaHue cOOBITHS.

12.6. OpuenTtanus B nabupunre. [IpaBuso npaBoi pyku.
12.7. Pannu no kopugopy.

12.8. [11-perynsrop ¢ KOHTPOJIEM CKOPOCTH.

12.9. JlerarenbHble anmaparsl.

12.10. TakTuka BO31yIIHOTO 00sI.

TBopueckne mnpoekThl’ (Pa3paboTka TBOPYECKMX MPOEKTOB Ha CBOOOJHYIO TEMATHKY.
OpauHOYHBIE ¥ TPYNIIOBBIE IPOEKTHI. PerynspHbie BBICTaBKH, JOKJIAbl U TOE3/IKH. )

13.1. YenoBekonoo0HbIE POOOTHI.
13.2. Po6oThI-TOMOIITHYKY YeTTOBEKA.
13.3. PobGoTu3npoBaHHbBIE KOMILJIEKCHI.
13.4. OxpaHHBIE CUCTEMBI.

13.5. 3amurTa OKpyXarouiei cpepl.
13.6. Po6oThI 1 ucKyccTBO.

13.7. PoGoTbI 1 Typu3Mm.

13.8. [TpaBuia qOPOKHOTO TBHKCHHUS.
13.9. PoGoTbI 1 KOCMOC.

13.10. ConuanbHbie pOOOTHI.

13.11. CBOOOHBIC TEMBI.

3.3. Tpemuii 200 0b6yuenusn

1. Unctpykrax mo Th.
2. TloBropenue. OcHOBHBIE MOHATHS (NEPEIATOYHOE OTHOIICHUE, PETYJSTOp, YIPABISIOINIEE

* Mosxer GbITH TIEPEHECEHO B OTACIbHBIN Kypc «TBOpUECKas JabopaTopus.
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BO3JICUCTBHE U JIp.).
3. 3uakoMcTBO ¢ s3p1k0M RobotC.
3.1. BeIBOI Ha 3KpaH.
3.2. YupasneHue MoTopamMu. BcTpoeHHbBIE SHKOIEPHI.
3.3. I'paduka Ha 3KpaHEe KOHTPOJLIEPA.
3.4. Pabora c narunkamu. BeiBoja rpadmkoB Mmoka3zaHWid Ha SKpaH.
3.5. [oanporpamMmbl: GYHKINU C TapaMeTPaMH.
3.6. KocBennas pexypcusi. AIroput™m «XaHONCKHAE OaITHm.
3.7. MaccuBbl. 3allOMHUHAHKE TTOJIOKCHUN YHKOIEpA.
3.8. ITapamtenbHble 3aaun. Bocrpon3BeaeHne MON0XKEHUH SHKOAEPA.
3.9. Omnepanuu ¢ (aitnamu.

3.10. 3anoMuHaHUE TPOUIEHHOTO TyTH B ¢aiiin. BocnponsseaeHue.
3.11. MHosxecTBeHHBIN BbIOOP. KOHEUHbIN aBTOMAT.

4. TlpumeHeHue peryisTopoB (3agaun cTaOUIU3alUU, TOUCKA 00BEKTa, JBUKCHHUE IO 33JaHHOMY
IyTH).

4.1. CinenoBanue 3a 00OBEKTOM.

4.2. CnenoBaHue 10 JIUHUH.

4.3. CinenoBanue BIOJIb CTEHKU.

4.4. YupasiieHue NOJ0KEHUEM CEPBOIBUTaTEIEH.
4.5. [lepemeliieHue MaHUITYIISITOPA.

5. DOnementsl TAY (peneiiHblii MHOTONMO3UIIMOHHBIN PETYIATOP, MPOMOPIMOHATIBHBIN PETyIsaTop,
muddepeHIIManbHbIA  PEryIsTop, KyOMUYeCKUW peryisTop, IUIaBaloIiue KOd3(PQPUIIMEHTSI,
MIEPUOINYECKast CHHX POHHU3AIHNS, (PUITPHI)

5.1. PeneiiHblii MHOTOIIO3UITMOHHBIN PErYISTOP.

5.2. TIpomopIMOHABHBINA PETYISTOP.

5.3. IIponoprmonanbHO-aU(pGepeHINATbHBIN PeryasTop.
5.4. Crabmin3anusi CKOpOCTHOro poOOTa Ha JIMHUHU.

5.5. ®uIbTpHI MEPBOTO POAA.

5.6. JIBmkeHnue pobOTa BAOIH CTCHKH.

5.7. JIBr>KeHUe TIO JIMHUM C ABYMS JaTUUKAMH.

5.8. KyOuueckwuii perynstop.

5.9. IIpeononenue pe3kux MOBOPOTOB.

5.10. [TnaBatomyie KOAPPUITHESHTHI.

5.11. ['oHkM 1O TUHUM.

5.12. [Iepnonnueckass CHHXpOHU3ALUS JBUTATEIICH.
5.13. [lecTuHOTHI MIAararONIHii poOOT.

5.14. [N /I-perynsrop.

6. PoGotsi-anapouapl” (MOCTPOCHUE M MPOrPAMMHUPOBAHHE POOOTOB Ha OCHOBE CEPBOIPHUBOJIOB,
CEPBOKOHTPOJIICPOB M MOJYJICH JaTIYMKOB)
6.1. [llnar6aym.

6.2. MUHU-MaHUTTYJISTOP.

6.3. CepBO MOCTOSTHHOT'O BpAIIEHUSI.
6.4. KonecHslif poOOT B TaOUpHHTE.
6.5. Munu-anapous.

6.6. PoboT-cobauka.

6.7. PoboT-rycenura.

6.8. TpexnaybleBbIA MAHUITYJISTOP.
6.9. PoGoThI-nayku.

6.10. PoGoteI-anaponsl.
6.11. Penakrop aBM>KEeHUH.

® [Ipu HaIMYHH KOHCTPYKTOPoB Bioloid. MoxeT GbITh BHIIEICHO B OTACIBHBINA Kypc «AHIPOUIHBIC POGOTHI.
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10.

11.

12.

13.

6.12. VY nanennoe ynpasnenue no bluetooth.

6.13. B3aumopeiictBrue poOOTOB.

Tpexmeproe moaenupoBanue (Co3aHue TPEXMEPHBIX MOJIENEH KOHCTPYKIHii u3 Lego)

7.1. TIpoexuust ¥ TpEXMEPHOE N300paKCHHE.

7.2. Co3nanue pyKkoBOJICTBA 11O COOpPKE.

7.3. KiitoueBbie TOUKH.

7.4. Co3ganue oTyera.

Pemenne wmxeHepHbix 3amad (COop u aHamu3 gaHHbIX. OOMEH JaHHBIMH C KOMITBIOTEPOM.
[Mpocreiimue HayYHbIE SKCIEPUMEHTBI U UCCIICOBAHMS. )

8.1. Crabwim3anus nepeBepHyTOro MassTHIUKA Ha TEJICKKE.

8.2. MccnenoBanne TMHAMHUKH poOOTa-CUTBESL.

8.3. [TocTtanoBka po60OTa-aBTOMOOMIISL B rapax.

8.4. OnTumarnpHas MapKoBKa poOOTa-aBTOMOOHIIS.

8.5. OpueHnranust po6oTa Ha MECTHOCTH.

8.6. ITocTpoenue KapThl.

8.7. Ilorous: neB U aHTHUIIONA.

3HakoMCTBO ¢ s3bikoM Cu® (M3yueHne pasiMuHbIX CPejl ¢ S3bIKOM IporpaMMmupoBanus CH s
MHKPOKOHTPOJIIEPOB. )

9.1. CtpyKTypa nporpaMMsl.

9.2. KoMaH 1pl yIpaBJICHUs JIBHIKCHHEM.

9.3. Pabora ¢ naTunkamu.

9.4. BeTBiicHUS U LIUKIBL.

9.5. IlepemeHHEIE.

9.6. I[TogmporpamMmsi.

9.7. MaccuBBI JaHHBIX.

CereBoe B3aumopeiictBue pobOoToB (YcToifumBas Tmepenada JJaHHBIX, paclpeeieHHbIe
CHCTEMBI, KOJUIGKTHUBHOE B3aUMO,ICHCTBHE. )

10.1. YcToliunBas nepenada JaHHBIX 10 KaHany Bluetooth.
10.2. Pacnipenenennbie cucTeMsl.
10.3. KonnekTuBHOE MOBENECHUE.

7 . .
OCHOBBI TEXHUYECKOTO 3peHHUs" (MCI0Ib30BaHNe OOPTOBON U OECIIPOBOJHON BEO-KaMephl)
11.1. ITouck 0OBEKTOB.

11.2. CrnexeHue 3a 00bEKTOM.
11.3. CiengoBaHUe 110 TUHUM.
11.4. [lepenaua n3obpakeHus.
11.5. VYnpaBiieHue ¢ KOMIIbIOTEpPA.

Urpsel poboToB (DyTd01: KOMaHIHBIE UTPBI C UCIIOJIB30BAaHHUEM MH(PPAKPACHOTO MsUa U IPYTHX
BCIIOMOTAaTENbHBIX YCTpOUCTB. lIporpamMmmupoBaHne KOJJIEKTUBHOTO MOBEACHUS U yIaJIE€HHOIO
yopasieHus.  [Ipocredimmii  MCKycCTBEHHBIM  MHTeIUIeKT. [IpoBeneHuwe  cocTsA3aHui,
MOMYJISIPU3alKsl HOBBIX BUIOB pO0O-CIIOPTA.)

12.1. ABTOHOMHBIH QyTO0J ¢ HHPPAKPACHBIM MSUOM.

12.2. Tennnc poGOTOB.

12.3. ®dyt60T pOOOTOB.

Coctsazanus pob6oros (IToaroroBka KoMaHJ Ui y4acTHs B COCTA3aHUAX POOOTOB pa3IMYHBIX
ypOBHEH, BIUIOTH J0 BCEMHUpHBIX. PerymspHeie mnoe3aku. lcnonb3oBaHue pa3inyHbBIX

KOHTPOJIJIEPOB)
13.1. HNurtennexryanpHoe Cymo.
13.2. Kerenbpunr-makpo.

6 HpI/I HaJIMYM MUKPOKOHTPOJIIICPOB. Bosmoxuo NEepeEMCIICHUC B 0TL[€J'II)HI)II7[ KypcC ((PaILHOBJ'IeKTpOHHLIe

CHUCTEMBI YIIPABJICHUA.

" Tpu Hamuunk HEOOGXOXMMOTO 06OPYIOBAHHS M TOATOTOBKH NpErogaBaTens. MoxkeT ObITh IEPEHECEHO B

OTIENBHBIN KypC 10 TEXHUIECKOMY 3PEHHIO.
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14.

13.3.
13.4.
13.5.
13.6.
13.7.
13.8.
13.9.
13.10.
13.11.
13.12.
13.13.
13.14.
13.15.
13.16.

TBOpUecKkre MPOEKTHI

14.1.
14.2.
14.3.
14.4.
14 5.
14.6.
14.7.
14.8.
14.9.
14.10.
14.11.

CrnenoBaHue 1o JTMHUU.

JlaGupuHT.

Crnanowm.

Jopora-2.

Ocradera.

JlecTHuIA.

Kanar.

HNuBepcHast muHus.

I'onku maratomux poOOTOB.
Jlunus-tipodu.

I'onku GanaHcHUPyYIOIUX POOOTOB-CUTBEEB.
Mesx1yHapOIHbIE COCTSI3aHUs POOOTOB (110 IpaBUIaM OPraHU3aTOPOB).
Tan1BI pOOOTOB-AHIPOUIOB.

[Tonoca npensSTCTBUIL 17151 aHIPOUTIOB.

YenoBekonog00HbIE POOOTHI.
PoOOTHI-IOMOIIIHUKH YETIOBEKA.
PoGoTu3upoBaHHbIe KOMILJICKCHI.
OXpaHHBIC CUCTEMBI.

3ammTa OKpyKarouiei cpebl.
Po0oThI 1 UCKYCCTBO.

PoGoThI 1 TypH3Mm.

[TpaBuia JOPOKHOTO JIBUKCHHUSI.
PoboTs! 1 KOcMocC.

CoumanbHble pOOOTHI.
CB0OOIHBIE TEMBI.

(Pa3paboTka TBOpYECKMX TIPOEKTOB Ha CBOOOJHYIO TEMaTHKY.
OnMHOYHBIE ¥ TPYIIIIOBBIC TIPOCKTHI. PeryisipHbie BBICTABKH, TOKJIABI H TOC3IKH. )
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4. MeToauueckoe odecrnieyeHue JONMOJHUTEILHOM 00pa3oBaTeIbHOM MPOrpaMMbl
"P000TOTeXHUKA: KOHCTPYHPOBaHME M IPOrpaMMHpPoOBaHue"’

4.1. @opmobl opeanuzayuu 3aHAMUIL U OeAMETbHOCIU Oemell

OcHoBHasi popma 3aHATHI

[IpenogaBatens CTaBUT HOBYIO TEXHHUYECKYIO 3a/ady, pelIeHue KOTOpOil wuIercs
coBMecTHO. [Ipy HEOOXOAMMOCTH BBIMIOJHSACTCA JCKU3 KOHCTPYKIMH. Ecnmum s pemeHus
TpeOyeTcsi TporpaMMHUpPOBAaHKE, Y4allhecs CaMOCTOSTeNIbHO COCTaBISIIOT IPOrpamMMbl  Ha
KOMITbIOTEpax (BO3MOKHO IO MPEAJI0KEHHOU MpernoaaBaTeneM cxeme). Jlanee yuyamuecs: paboTaroT
B IpyMIax Mo 2 4yejaoBeKa, aCCUCTEHT MpernoaBaTess (0JIMH U3 YUEHUKOB) pa3/iaeT KOHCTPYKTOPHI C
KOHTpOJIEpAMH M JIONOJHUTEIbHBIMU yCTpoicTBaMU. [IpoBepuB Hamuyue OCHOBHBIX [JETalei,
ydamiecss MPUCTYMAlT K co3JaHuio poOoroB. [Ipu HeoOXoaumocTu mpernogaBaTellb pa3fact
y4eOHbIe KapTOYKHA CO BCEMH dTamaMy COOPKH (MM BBIBOJAUT M300pa’KeHHE STAroB HA OOJIBIION
9KpaH € MOMOINbI0 mpoekropa). [Iporpamma 3arpykaercs ydaliuMUCA U3 KOMIIbIOTEpa B
KOHTPOJIJIEpP TOTOBOM MOJEIHN poO0Ta, U MPOBOASATCS UCTIBITAHUS Ha CIEIMAIBHO MPUTOTOBIICHHBIX
nosiax. [Ipu HEoOXOMMOCTH TIPOU3BOAUTCS MOAU(PHUKAIUS TPOrpaMMbl U KOHCTpYKUIuU. Ha 3Tom
JTare BO3MOXKHO pa3/ielIeHue poJiell Ha KOHCTPYKTOpa U nporpaMMucta. [1o BbIIOTHEHUM 3aaHus
ydamiecst JeNaloT BbIBOJIbI O HamOoiee 3(h(EKTHBHBIX MEXaHH3MaxX U IMPOTPAMMHBIX XOJax,
MPUBOJALIMX K PEIICHHI0 MpoOieMbl. Y IaBIIMECs MOJEINW CHUMAroTcs Ha ¢oro u Buueo. Ha
3aKJIIOUUTEIBHON CTAIUK TIOJHOCTHIO Pa3OUparoTcss MOJENH POOOTOB M YKOMILIEKTOBBIBAIOTCS
KOHCTPYKTOPBI, KOTOpbIE MPUHUMAET ACCUCTEHT. POTO- M BHJIEOMATEPUAI IO OKOHYAHHWH YpPOKa
pa3Melaercs Ha CIelHalbHOM IIKOJIBHOM CETEBOM PECypce s MOCIEAYIOIMIEro UCIOIb30BAHMS
YYEHUKaMU.

JonojHuTtebHasn (popMa 3aHATHI

Jnsg  3akpeneHUss M3Yy4EHHOrO MaTepuana, MOTHUBAllMM JaJbHEWIIEro OOy4YeHHUs U
BBISIBIEHUS] HauOosee CIIOCOOHBIX YUYEHHKOB PETYISPHO MPOBOJISATCS COCTS3aHHUS POOOTOB.
VYyamumcsi 1peaocTaBiIseTcss BO3MOKHOCTb TNPUHATh y4acTHE B COCTSI3aHUSX CaMbIX pPa3HBIX
YPOBHEI: OT IIKOJBHBIX J0 MeEXAyHapoaHbIX. CocTA3aHMs NPOBOMATCA 10 CIEAYIOIIEMY
pErIaMeHTy.

3apaHee MyOJIUKYIOTCS ITpaBHUiia, MaTepUall KOTOPBIX COOTBETCTBYET MPOIIEHHBIM TEMaM Ha
ypokax u ¢akynbratuBe. Ha HECKONBKMX 3aHSTHUSX C y4allUMUCA IMPOBOJUTCS MOJArOTOBKA K
COCTSI3aHUM, 00CYXKACHHUS U TPeHUPOBKHU. Kak mpaBuiio, B COCTS3aHMUIX y4acTBYIOT KOMaHAbI 1O 2
yenoBeka. B IeHb cocTsA3aHMN Kak[0M KOMaHJIe MPelOoCTaBIIAETCS KOHCTPYKTOP MU HEOOXOAMMbIE
JIOTIOJTHUTENbHBIE JIeTalld, M3 KOTOPHIX 3a ONpEACTCHHBIM NMPOMEXYTOK BPEMEHH HEO0OXOIUMO
cobpaTh poO0Ta, 3alIpOrpaMMHUPOBAThH €r0 HA KOMIIBIOTEPE U OTIAJUTh Ha CIIEIUAIbHOM MoJe. [l
HEKOTOPBIX BUIOB COCTSI3aHUIA POOOTHI cOOMparoTcs 3apaHee. [ 0ToBbIe pOOOTHI CAAIOTCS CYAbSIM Ha
OCMOTp, 3aTe€M [0 OYEepequ 3aIllyCKalOTCS Ha MOJAX, U MO0 OYKaM, HAOpaHHBIM B HECKOJBKHUX
MIOTIBITKAX, ONPEACIISIOTCS MOOEIUTENH.

4.2. Memoowl opeanuzayuu yuedoHo20 npouecca

CrnoBecHble MeTolbl (Oecena, aHaiIM3) SBISAIOTCS HEOOXOAMMOM cocTaBisomeil yueOHOro
npouecca. B Hauane 3aHATHS MNPOMCXOAMT IMOCTAaHOBKA 3a/layM, KOTOpas MPOU3BOIUTCS, Kak
NpaBUJIO CaMMMHU JIeTbMH, B COKpaThyeckod Oecexe. B rmpomecce — aHamu3 MOTy4YEHHBIX
pe3yNbTaTOB U MPHUHATHE pelieHuil o Ooinee 3(PPEeKTUBHBIX METOJAX U YCOBEPIIEHCTBOBAHMSIX
KOHCTPYKLIMU, aJrOpUTMa, a, MOXeT, M CcaMOW TOCTaHOBKM 3amaud. OpHako Haubosee
3¢ deKTUBHBIMU 711 peOeHKa, HECOMHEHHO, SIBJISIOTCS HArJIsigHble M TMPAKTUYECKHUE METONbI, B
KOTOPBIX YUUTENIb HE MPOCTO JEMOHCTPUPYET MPOLECC UM SIBJIECHUE, HO U IIOMOTAET y4allleMyCs
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CaMOCTOSITENTLHO BOCTIPOU3BECTH €ro. Vcmonp3oBaHME TaKOTO THOKOTO WHCTPYMEHTA, Kak
KOHCTPYKTOpP € MPOTrpaMMHPYEMbIM KOHTPOJIEPOM, MO3BOJISIET OBICTPO U 3PPEKTUBHO PEIIUTH ITY
3ajauy.

4.3. Osxrcuoaemple pe3ynibmamol u cCHOCOObL ONPedeeHUA UX PE3YTbIAMUBHOCHIU

Oo0pa3oBaTtejibHbIE

Pesynbrarom  3aHATHH ~ pOOOTOTEXHHMKOW  OyneT  CIOCOOHOCTh  ydallUXcs K
CaMOCTOSITEIBHOMY  pEUIEHMIO  psAa  3aJad  C  HCIOJB30BaHHEM  00pa30BaTEIbHBIX
POOOTOTEXHUYECKUX KOHCTPYKTOPOB, a TaKKe CO3JaHHE TBOPUYECKHUX MPOeKToB. KOHKpeTHBIN
pe3yabTaT KaXI0T0 3aHATHS — 3TO POOOT WJIM MEXaHU3M, BBHIIOJHSIOIIUI TOCTABICHHYIO 33/1a4y.
[IpoBepka npoBOIUTCS KaK BU3YalIbHO — IIyTE€M COBMECTHOT'O TECTUPOBAaHUS pOOOTOB, TaK U ITyTeM
MU3y4eHUs IpOrpaMM M BHYTPEHHErO0 YCTPOMCTBA KOHCTPYKLMH, CO3JAHHBIX YYalUMUCH.
Pe3ynbTaThl KaKJ0ro 3aHATHS BHOCATCS TMpENojaBaTelieM B PEHTHHroBYyr0 Tabnuily. OCHOBHOM
CTIIOCO0 UTOTOBOM MPOBEPKU — PETYJISIPHBIC 3a4€ThI ¢ M3BECTHBIM HA0OPOM MpoiiaeHHbIX TeM. Craua
3aueTa sIBIgeTCs 0053aTeNbHOM, U TOCTeAYIOIIasl epeciaya BeAEeTCs «10 MOOETHOr0 KOHIIay.

PazBuBalommue

W3MeHeHnsT B pa3BUTUM MEJIKOW MOTOPUKHM, BHUMATEJIBbHOCTH, aKKypaTHOCTH U
0COOEHHOCTEM MBILUIEHUS! KOHCTPYKTOpa-u3o0peTarens MposBIseTCs Ha CaMOCTOATENbHBIX
3aja4ax 1o MexaHuke. CTpOMTENBCTBO PEAYKTOpa C 3a/JaHHbIM IEPEeJaTOYHBIM OTHOILIEHUEM U
OoJiee CIOXKHBIX KOHCTPYKLIMH W3 MHOXKECTBA MEJIKUX JAeTaleil sBISeTCs peryisipHoil IpoBepKoii
[IOJIyYE€HHBIX HAaBbIKOB.

HauOonee spko pe3ynbTaT HpPOSBISIETCS B YCHEIIHBIX BBICTYIUICHHSX Ha BHEUIHHUX
COCTSI3aHUAX POOOTOB M IPU CO3JaHUM 3ALIUTE CaMOCTOATEIBHOTO TBOPYECKOIO MPOEKTa. ITO
TaKXke OTpakaeTcsl B peUTHHTOBOM TalnuIe.

BocnurarejabHble

BocnurarenbHbIN pe3yiabTar 3aHATHH pO6OTOTeXHI/IKOI>'I MOKHO CYUTATb JOCTUTHYTBIM, €CIIN
ydamuecs MmposBIAIOT CTPEMIICHUEC K CaMOCTOSTEIbHOU pa60Te, YCOBEPIICHCTBOBAHNIO U3BECTHBIX
Mozeaen u AJITOPUTMOB, CO3JJTAHUIO TBOPYCCKUX ITPOCKTOB. Yyactue B HayYHBbIX KOH(bepeHHHHX JJIA
IOKOJIbHUKOB, OTKPBITBIX COCTA3aHHAX p06OTOB U IIPOCTO CBO60I[HO€ TBOPYCCTBO BO MHOI'OM
ACMOHCTPHUPYIOT U 3aKPCIUIAIOT €T0.

Kpome TOro, mpocThiM, HO Ba)KHBIM PE3YJIbTATOM OYIET PETyJIIPHOE COJIEpP’KaHUE CBOETrO
pabouero Mecta 1 KOHCTPYKTOpa B IMOPSIKE, UTO caMmo 1o cede HEMpocCTo.

4.4. @opmut noosedenusn umozoe peanuzavuu /JOI1

e B Teuenune Kypca mpenonaraloTcs peryssipHble 3a4eThl, HA KOTOPBIX pEIleHUe MMOCTaBICHHOM
3apaHee U3BECTHOM 3a/1auyl PUHUMAaETCsl B CBOOOAHOM (hopMe (He 0053aTenbHO MPeaIoKeHHON
npernonaBatenem). [lpu 3ToM Temaruyeckue cocTsA3aHus poOOTOB TAKKE SBIAIOTCS METOAOM
MIPOBEPKH, ¥ YCIIETHOE YIaCTHUE B HUX OCBOOOX/IAET OT COOTBETCTBYIOIIETO 3a4eTa.

e [lo oxoHUaHWM Kypca ydaliuecs 3allWIIAI0T TBOPYECKHH IPOEKT, TPEOYIOMHUN TPOSBUTH
3HaHUS U HaBBIKM IO KIIFOYEBBIM TEMaM.

e [lo oxoHUaHWH KaXXAOTO TOJa MPOBOIUTCS IMEPEBOJHON 3a4eT, a B Hayalle CIEAYIOIIErO OH
TyOIupyeTcs 11l BHOBD MOCTYIAOIINX.

e Kpome TOro, mojydeHHble 3HAHMS M HABBIKM MPOBEPSIOTCS HAa OTKPBITHIX KOH(EpPEeHUHUAX H
MCKAYHAPOAHBIX COCTA3AHUAX, Kyda HAIIPABJISAKOTCSA HaI/IGOHee YCHICUIHBIC YYCHUKHU.

e Begercs opranuzanusi COOCTBEHHBIX OTKPBITBIX COCTS3aHHUN POOOTOB (HAmpuMep, KOMaHIHbIH
(hyT607 pOOOTOB U T.I1.) C MPUBIICYCHUEM YUACTHUKOB U3 IPYTUX YICOHBIX 3aBEICHUIA.
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4.5. Ilepevtii 200 00yuenusn

®opma
®opma JnpakTuyeckoe u
Ne Paspnen nporpammsl . MeToab! U IpHEMBbI NpoBeAeHUs!
3aHATHH TeXHHYEeCKOoe OCHAIleHUe
HUTOrOB
1 Wuctpykrax mo Th Jlexmms Kommprorepras 6a3a ['mmuasun | OOBsSCHUTENBHO- Omnpoc
WJUTFOCTPALMOHHBII
2 Beenenue: Jlexmms Kommerorepras 6a3a ['mmuasun, | OOBsSCHUTENBHO- Omnpoc
nHpOpPMAaTHKA, KOHCTPYKTOPHBI AJISt UTIOCTPAITHOHHBIT
KHOCpPHETHKA, JIEMOHCTpAIHU
poOOTOTEXHUKA
3 OCHOBHI Jlexrms, Metoaundeckoe nmocooue, OOBsACHHUTEBEHO- [pakTudeckoe
KOHCTPYUPOBAHHUS Oecena, pabouue JTUCTHI, OIS WLTFOCTPAIIMOHHBIH, 3aJlaHKe, 3a4eT
MPAKTUKYM UCCIICIOBATEIbCKHUI
4 MortopHble MEXaHU3MBL Jlekmus, [IpakTrueckoe
OOBACHHUTEBHO-
Oecena, Metoaundeckoe mocooue, . 3a/laHue,
WLTFOCTPAIIMOHHBIH,
MPaKTUKYM paboune JTUCTHI, IO . COCTsI3aHUSA
HCCIICIOBATEIBCKUHA
poboToB
5 TpexmepHOe  p— Lego Digital Designer, OOBACHHUTEIBHO-
MO/ICTTUPOBAHUE > Microsoft Power Point WLTFOCTPAIIMOHHBIH, 3auer
MPaKTUKYM .
HCCIICIOBATEIBCKUH
6 BBenenue B Kommnprotepras 6a3a ['mmuazny,
POOOTOTEXHUKY Koncrpykrop 45544 Lego
Mindstorms NXT” O6bICHUTCILHO [pakTraeckoe
Jlexuus, I1O ”Lego Mindstorms NXT . 3a/laHue,
» WLTFOCTPAIIMOHHBIH,
MPAKTUKYM Edu”, nonosHuTenbHbIC . COCTS3aHUS
WCCIIeIOBATENLCKUN
JIATYHKH, TTOJIS poboToB
METOIMYECKOE TTOCOOHE
7 OCHOBBI yTipaBJIeHU KommerorepHast 6aza ['umnaazuu,
poboToMm Koncrpykropsr 45544 Lego IIpakTuueckoe
Mindstorms NXT” OOBACHUTENBHO- 3aJlaHHE,
JeKLHs, « . ” .
. 45560 “PecypcHbIii HabOp LTIOCTPAITOHHBIH, COCTSA3aHUSI
’ JonoiaHuTenbHbIE YCTPOUCTBA U | MCCIEA0BATENbCKUI poboToB,
JATIUKH, TTOJIS 3a4er
I10: Robolab 2.9
8 Y aneHHOE yIpaBIeHUE Kommnerorepras 6a3a ['mmHazuy,
Koncrpykropsr 45544 Lego IIpakTuueckoe
Mindstorms NXT” OOBSICHUTEIBHO- 3aJ]aHHE,
HeKHHH, 13 3 2 o
DAKTHIYM 45560 “PecypcHblii HabOp WLTFOCTPAIIMOHHBIH, COCTS3aHUS
p y JlononHuTenbHBIE YCTPOUCTBA U | MCCIEA0BATEIbCKUI poGoToB,
JTATYUKH, TTOJIST 3aueT
ITO: Robolab 2.9
9 Hrpst po6oToB KommerorepHas 6aza ['umuaazum,
Konctpykrops! 45544 ”Lego
Jlexuus . OOBsCHUTENBEHO- [IpakTuueckoe
T eliln (;BKa Mindstorms NXT" WLTIOCTPAITHOHHBIT 3aI;LaHHe
PEHHp ’ 45560 “PecypcHslii Habop” P ., ’
TypHUP o HCCIICIOBATEIBCKUIHA TYpHUDP
JlomoTHUTEIBHEIE YCTPOHCTBA U
JTATIUKH, TTOJIS
10 | Cocrs3anust poOOTOB Kommnerorepras 6a3a ['umMHazuy,
Konctpykrops! 45544 ”Lego IIpaxTuyeckoe
Jlexus, . 2
Mindstorms NXT . 3aJIlaHune,
TPEHUPOBKA, e . ” HccnenoBaTenbekuit
TP 45560 “PecypcHblii HabOp COCTS3aHUS
ypHup ITO “Robolab 2.9” u np. po6oToB
11 | TBopueckue IpOEKTHI Kommerorepras 6a3a ['mmuazuy,
BECH CIIEKTpP MMEIOIETOCS . | 3ammra
Wun.3ananue P HccnenoBaTenbckuii
obopynoBanus u [10 st MIPOEKTa

POOOTOTEXHUKHU
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4.6. Bmopoii 200 06yuenusn

dDopma
dopma JAnpakTuyeckoe u p
Ne Paznen nporpamMmel N MeToabl ¥ NpHeMbl | TPOBeIeHUs
3aHATHI TeXHHYeCKOe OCHAIIeHHE HTOIOB
1 Wuctpyxrax no Th Jlexmus KommbrorepHas 6a3a ['mmaazun | OObACHUTENHHO- Omnpoc
WJUTIOCTPAIMOHHBIH
2 | [loBropenue. OcHoBHBIe | Jlekuus, Kommbrorepras 6a3a ['mmuaznu, | OObsACHUTENHHO- Omnpoc
TIOHSTHUSI. MPaKTHKYM KOHCTPYKTOPBI JUIsl WIUTIOCTPAIMOHHBIH
JIEMOHCTPAIHU
3 basoBsle perynsTopsl Kommrprotrepras 6a3a ['mmuazny, [IpakTuueckoe
HCTPYKTOPBI ‘BSICHUTEIIBHO- JTaHue,
Becera Konc opsl 45544 Lego OOBSICHUTENBEHO 3a7jaHue
I aKTI/I’K " Mindstorms NXT” LTIOCTPAIIOHHBIH, COCTSI3aHUS
p Y 45560 “PecypcHsIit HabOp” HCCIIeIOBATEIBCKUH poGoToB,
I10: Robolab 2.9 3a4er
4 ITneBmatuka Kounctpykropsr “IlneBmatuka”, MpaKTcckoe
Jlekrus, “TexHonorus u puszmxa”, OOBSICHUTEIHHO- Sar;laHI/Ie
Oecena, “MoTOpHBIE MEXaHU3MBI”, WJLTIOCTPAIIMOHHBIH, COCTHSaI-’II/IH
MPaKTHKYM METOIMYECKOE MOCco0He, UCCIIeI0BaTeIbCKUN 06OTOB
pabouue JUCTHI, OIS p
5 TpexmepHoe Kommerorepnas 6aza ['umnaazuu,
MOJICITUPOBAHHE Texuus IT1O: Ldraw, MLCad, OOBACHATEILHO- ammra
i Lego Digital Designer, WLTFOCTPAIIMOHHBIH,
MPaKTHKyM - . . MIpOEKTa
Microsoft Power Point HCCIIEI0OBATENBCKUI
6 IIporpammupoBanue u Texws Kommprorepras 6a3a ['mmHazuy, [IpakTuueckoe
poOoTOTEeXHMKA Gecena ’ Koncrpykropsr 45544 ”Lego OOBsACHHUTENBHO- 3aaHue,
’ Mindstorms NXT”, WJUTIOCTPALMOHHBIH, COCTS3aHUSI
HPAKTHIOM, | 45560 “Pec i HaGop” 7 6
ypCHBIN Habop”, , HCCIIe0BATEIbCKUM po6oTOB,
WH]I. 3a71aHHe sauer
7 DneMEeHTbl MEXaTPOHUKH Kommnerorepras 6a3a ['mmHazum, [IpakTuueckoe
Konctpykropst 45544 ”Lego OOBSICHUTENHHO- 3a/1aHue,
Mindstorms NXT” WJUTIOCTPAIIMOHHBIN, COCTSI3aHUS
HCCIIeI0BATEIbCKUN poGoToB,
3a4er
8 Pemenue nHxkeHEpHbIX Kommnerorepras 6a3a ['mmHazumy, MpaKTHcckoe
3a7a4 [— Konctpykropsr 45544 “Lego 3ag[aH1/Ie
i Mindstorms NXT” UccnenoBarenbckuii >
ML 38/1aHHe 45560 “PecypcHbIii HabOp” Jatra
MpoeKTa
1O: Robolab 2.9 P
9 | AnbTepHAaTHBHBIE CPEJIBI Kommbrorepnas 6a3a ['mmuazny,
IpOrpaMMUPOBaHUS Konctpykrops! 45544 ”Lego
Jlexuus Mindstorms NXT" [IpakTuueckoe
i 45560 “PecypcHslii Habop” HccnenoBaTtenbckuii P
MPaKTHKYM o 3aaHnue
JlononHuTeNnbHbIe YCTpOicTBa U
JIATYHUKH, TTOJIS
I1O: RobotC, BricxCC u ap.
10 | Urpsl poboToB KommerorepHas 6aza ['umuaazum,
Koncrpykropsr 45544 Lego
Jlekus, Mindstorms NXT” OOBSICHUTENHHO- [IpakTuueckoe
TPEHUPOBKA, 45560 “PecypcHblii HaOOp” u WJUTIOCTPAIIMOHHBIH, 3a/laHue,
TYpHUD IIp. HCCIIEI0BATEIbCKUIH TypHHUD
JlonoHUTENBHBIE YCTPONCTBA U
JIATYHKH, TTOJIS
12 | Cocrsi3anust poOOTOB Kommnerotepras 6a3a ['umHazuuy,
Texus Konctpykropsr 45544 ”Lego IIpaxkTuyeckoe
> Mindstorms NXT” N 3aJjaHHeE,
TPEHUPOBKA, 45560 © 4 HaGon” HccnenoBatenbckuit
TVDHIT PecypcHsriit Habop COCTSI3aHUS
YpHUP TTO “Robolab 2.9”, RobotC” u POGOTOB
Ap.
13 | TBopuecKue NPOEKThHI Wnp. 3ananne | KommerotepHas 6a3a 'mmuasuu, | MccrnenoBarenbckuit 3ammra
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BECh CIEKTP UMEIOIIETrocs MPOEKTa
obopynosanus u [10 mis
POOOTOTEXHUKH
4.7. Tpemuii 200 odyuenus
®opma
®opma JupakTuyeckoe u
Ne Paspnen nporpammsl . MeToab! U IpHEMBbI NpoBeAeHUs!
3aHATHH TeXHHYeCcKoe OCHAIlleHHe
HUTOIOB
1 Wuctpykrax mo Th Jlexmms Kommprorepras 6a3a ['mmuasun | OOBsSCHUTENBHO- Omnpoc
WJUTIOCTPAIMOHHBIH
2 | [loBropenue. OcHoBHbIE | Jlekmms Kommbrorepras 6a3a ['mmuazuy, | OObsACHUTENHHO- Omnpoc
TOHSTHUS KOHCTPYKTOPBI JUIst WUTIOCTPAIMOHHBIH
JIEMOHCTpAIMU
3 3HaKOMCTBO C S3bIKOM Jlexnus, KommbrotrepHas 6a3a ['mmuazuy, | OObACHUTEIHHO- IIpakTuueckoe
RobotC Oecena, Konctpykrop 45544 Lego WJLTIOCTPAIIMOHHBIH, 3a/laHue,
MPAKTUKYM Mindstorms NXT” WCCIIeIOBATENLCKUN COCTSI3aHUS
1O ”RobotC ”, poGoToB
JIOTIOJTHUTENbHBIC TATIHKH,
TOJISA, METOANIECKOE TIocodune
4 IIpumenenue Jlexuus, Kommrprorepras 6a3a ['mmuazun, | OOBsSCHUTENBEHO- [IpakTuueckoe
PETYIATOPOB Oecena, Koncrpykropsr 45544 ”Lego LTIOCTPAITOHHBIH, 3amaHne
MPaKTHKYM Mindstorms NXT” HCCIIeI0BATEIbCKHU
45560 “PecypcHbiii Habop”
ITO “Robolab 2.9”, RobotC
5 OneMeHTHI TEOpHUU Jlexnus, Kommnerorepras 6a3a ['umuazun, | OObACHUTENBHO- IIpakTuueckoe
aBTOMATHYECKOTO Oecena, Konctpykropst 45544 ”Lego WJUTIOCTPAIIMOHHBIH, 3a/laHue, 3a4eT
yIpaBIeHUs MPaKTHKYM Mindstorms NXT” UCCIIeI0BATEbCKHUI
45560 “PecypcHblii Habop”
ITO “Robolab 2.9”, RobotC,
NXT OSEK
6 PoGoTrI-anapoust Kommnerorepras 6a3a ['mmHazuy, [IpakTuueckoe
KOHCTpYKTOpHI 45544 ”Lego 3aaHue,
Jlexums, Mindstorms NXT”, OOBSICHUTEBHO- COCTS3aHUSA
Gecena, KOHTPOJUIEPHI ¥ JaTYUKA WITIOCTPAIIMOHHBIH, | poOOTOB,
MPaKTHKYM Mindsensors, moapy4Hbie HCCIIEI0BATEIbCKUH TIOKa3aTeIIbHBI
Marepuabl e
BBICTYIUICHHS
7 TpexmepHoe Kommnerorepras 6a3a ['mmHazumy,
MOJIEJTMPOBAHUE I10: Ldraw, MLCad, OOBICHATENBHO-
Jlexus, . . N 3ammra
Lego Digital Designer, WILTFOCTPAIIMOHHBIH,
MPaKTHKYM : : . poeKTa
Microsoft Power Point HCCIIEI0BATENLCKUI
8 Pemienue nHxeHEpHBIX Kommrrorepras 6a3a ['mmuazuy,
. IIpaxTuyeckoe
3a1a4 Texus Koncrpykropsr 45544 ”Lego sajanie
MEL3a ’aHI/Ie Mindstorms NXT” HUccnenoBatenbekuit sammra ’
A3 45560 “PecypcHbIii Habop” I I(I)IeKTa
TO: Robolab 2.9, RobotC P
9 3HAaKOMCTBO C SI3BIKOM Kommbrotrepnas 6a3a ['mmuasny,
Cu 11 po60oTOB Koncrpykropsr 45544 ”Lego
AP PHCTPYKTOP . g OOBSICHUTEIIBHO-
Jlekus, Mindstorms NXT . [IpakTrueckoe
. . » WIUTIOCTPAIMOHHBIH,
MPAaKTHKYM 45560 “PecypcHblit Habop” U . 3aaHNe, 3a9eT
UCCIIeI0BATEIbCKHU
Ap.
10 | CereBoe KowmmerorepHas 6aza ['umuaazum,
B3aMMOJICHCTBHE Koncrpykropsr 45544 Lego OOBSICHUTENHHO-
Jlexmus, . " . [IpakTrueckoe
poboToB Mindstorms NXT HWIUTIOCTPAITUOHHEIH,
MPaKTHKyM e . " . 3a7jaHue, 3a9eT
45560 “PecypcHusblit Habop” 1 HCCIIe0BATEIbCKUIM

Ap.
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11

OCHOBBI TEXHIYECKOI'O
3peHus

Kommrrorepras 6a3a ['mmuazny,
Koncrpykropsr 45544 ”Lego
Mindstorms NXT”

OOBSICHUTEIBHO-

Jlexmus . " . IIpakTHueckoe
A, 45560 “PecypcHsiii HaOOp” 1 WLTIOCTPAIIOHHBIH, P
MPaKTHKyM . . 3aj7iaHue,
Ip. Bupeokamepa Mindsensors, | mcciemoBaTeabCKuit
oA
IT1O: RobotC, Robolab 2.9
12 | Urpsl poboToB Kommbrotrepnas 6a3a ['mmuazuy,
Jlexmus, Konctpykrops! 45544 ”Lego OOBsICHUTEIEHO- IIpaxkTnyeckoe
TPEHUPOBKA, Mindstorms NXT” WIOCTPALIMOHHBIH, 3a1aHHeE,
TYpHUD 45560 “PecypcHslii Habop” UCCIIeI0BATEIbCKUM TypHUD
13 | Cocrs3anus po6OTOB Kommnerotepras 6a3a ['umHazuy,
Konctpykrops! 45544 ”Lego
. [IpakTuueckoe
Jlexmms, Mindstorms NXT” 3ap AHIE
TPCHUPOBKA, 45560 “PecypcHbIit HabOp” HUccrenoBaTenbCKuin A ’
w " COCTSI3aHUS
TypHUP 1O “Robolab 2.9”,
pobotoB
RobotC u np.
14 | TBopueckue MPOEKTHI Kommerotepras 6a3a ['mmuazny,
BECh CIIEKTpP UMEIOIIETOCs . | 3ammura
Wnn.3ananue P i HccnenoBarenbckuil =
obopynoBanus u [10 mis MIPOEKTa

POOOTOTEXHUKH
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