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IHosicHUTE/IBHAS 3aIMCKA
JonomHuTenpHas o0meobpazoBaTenbHas oO1epa3BuBarOIIast
nporpamMma «PoboToTexHHKa» pa3paboTaHa B COOTBETCTBHH C:
o ®enepanpabiM 3akoHOM OT 29.12.2012 Ne 273-d3 «O6 obpazoBaHuM B

P®Dy.

o «KoHnenmuen pa3BUTHS JOMOJHUTEIBLHOTO oOpa3oBanus jaeteit mo 2030 roma»
yTBepxkAceHa pacnopsbkeHueM llpasurenscrBa Poccuiickoit @enepanuu ot 31 mapra 2022 1.
Ne 678-p.

o [locranosnenuem ['1aBHOro rocy1apcTBEHHOTO caHUTapHOTO Bpaua PD ot 28 ceHtadps
2020 1. Ne 28 «O06 yrBepxnaenun canutapubeix npasuin CII 2.4.3648-20 «CanurtapHo-
SMUAEMHOJIOTHYECKHUE TPeOOBaHUS K OpraHu3alysM BOCHUTAHUS U OOYYEHHsI, OTAbIXA
U 03/I0POBJICHHUS JIETEI U MOJIOACKI Y.

oIlocranoBienueM ['maBHOro rocymapcrBeHHOro canutapHoro Bpada P® ot 28.01.2021
No 2 «O06 yrBepkaeHnn caHutapHbix npaBuil u HOpM CII 1.2.3685- 21 «I'urnenunyeckue
HOpPMATHBBI U TPeOOBaHHMS K OOecredeHUIo 0e30macHOCTH M (WiHM) OE3BPETHOCTH IS
YenoBeka (PakTOPOB cpelibl OOUTaAHUS.

o [Ipuxazom Munnpocsemienns Poccun ot 27.07.2022 N 629 «O6 yrBepxaenuu Ilopsinka
OpraHu3alliil W OCYLIECTBIEHHUS OOpPa30BaTENbHON JEATENBHOCTU IO JIOTOJHUTEIbHBIM
0011e00pa30BaTEIbHBIM [IPOrPAMMAM.

o Ilpuxazom  MunucrepctBa npocsewmeHus  Poccuiickont — Penepauuu oT
03.09.2019 Ne 467 «O06 yrBepxaeHun LleneBoit Monenn pa3BUTHS PErHOHAIBHBIX CHCTEM
JIOIIOJIHUTEIBHOI0 00pa30BaHUs AETE.

o Ycrasom MOY Capaesckast COLI

APPLIED ROBOTICS — HOBOe MOKOJICHHE 00pa30BaTeIbHONW pPOOOTOTEXHUKH,
MO3BOJISIIOIIEH M3ydaTh €CTECTBEHHbIe Hayku (MH(GOpPMATUKY, GU3HKY, XUMHIO,
MaTeMaTHKy W Jp.) a TaKkKe TEXHOJOTHH (HaydYHO — TEXHHUYECKHE ITOCTI)KCHHS) B
MpoILIecCe YBICKATEIbHBIX MPAKTUYECKUX 3aHATHH.

Ucnonb3zoBanue koHcTpykropa APPLIED ROBOTICS mno3Bonsier co3aaTh
YHUKQJIBHYIO 00pa30BaTEeNbHYIO CpPEeAy, KOTOpas CIIOCOOCTBYET Pa3BUTHIO WHXKEHEPHOTO,
KOHCTPYKTOpCKOro MbIuieHus. B mporecce padotet ¢ APPLIED ROBOTICS yuyeHnuku
NpUOOPETAIOT OMNBIT PEIICHUs KaK THUIIOBBIX, TaK M HEIIA0JOHHBIX 3a1ad 1o
KOHCTPYHPOBAHHIO, POTPAMMHPOBaHHIO, COOpY MaHHbIX. Kpome Toro, pabora B KOMaH e
crocoOcTByeTr  (OpPMHUPOBAaHHMIO  yYMEHHS  B3aUMOJCHCTBOBATH C  COyYCHHKAMH,
dbopMynupoBaTh, aHATU3UPOBATH, KPUTHYECKH OIICHUBATh, OTCTaMBaTh CBOM HacH. B
COBMECTHOH paboTe NeTH pa3BUBAIOT CBOM HMHAMBUAYaJbHBIE TBOPUYECKHE CIIOCOOHOCTH,
KOJUIGKTUBHO  TPEOJOJEBAIOT  TBOPYECKHE  NPOOJEMBbI,  IOJY4YalOT  Ba)KHbBIC
byHIaMEHTAIbHBIC u TEXHUYCCKUE 3HaAHUSI. Onn CTAHOBSITCA 6oree
KOMMYHHKAOCIbHBIMH, Pa3BUBAIOT HABBIKM OPTaHHW3allMM U MPOBEIACHHS HCCIICIOBAHMIA,
91O 0€3yCJIOBHO CHOCOOCTBYET WX yclexaM B JallbHEHIIeM MIIKOJLHOM OO0pa3oBaHUM, B
Oynymeit pabore.

APPLIED ROBOTICS obecnieunBaeT npocToTy Mpu cOOpKe Ha4aJIbHBIX MOJENEH,
YTO IMO3BOJISIET YYCHUKAM IMOJIYYUTh PE3ybTaT B Mpeeiax OJHOTO WIH Mmapbl ypokoB. 1
NPU 3TOM BO3MOXKHOCTH B M3MEHEHHH MOJIEIEH U MPOrpaMM — OYCHb IIMPOKHE, U TAKOU
MOAXOJ TO3BOJSET YYalIMMCS YCJIOXKHITH MOJENh U INPOTPpaMMy, MPOSBISTH
CaMOCTOSITENIBHOCTh B H3ydeHUM TeMmbl. [Iporpammuoe obGecneuenue APPLIED
ROBOTICS o6magaer o4eHb MIMPOKUMH BO3MOKHOCTSMH, B YACTHOCTH, ITO3BOJISIET BECTH
pabouyr TeTpajb W NPEACTABISTH CBOM MPOEKTHI MPSIMO B Cpele MPOrPaMMHOIO
ob6ecnieuennst APPLIED ROBOTICS

Heab: ¢opmMupoBaHre HWHTEpPECa K TEXHUYECKUM BHJIAM



TBOPYECTBA, Pa3BUTHEKOHCTPYKTUBHOT'O MBIIIICHHS
cpeAcTBaMU pOOOTOTEXHUKH.

3anaum:

Obyuarowue:

- o3HakomuieHue ¢ komiuiekrom APPLIED ROBOTICS

- O03HAaKOMJICHME C IPaKTHUYECKUM OCBOEHHMEM TEXHOJIOTUH

NPOEKTHPOBAHUS, MOJECIHPOBAHUS M U3TOTOBJIEHUS MTPOCTEHIINX
TEXHUYECKUX MOJECEH;

- IOJIy4€HHE HABBIKOB IMPOTPAMMHUPOBAHUS;

- pa3BUTHE HABBIKOB DEIICHUS 0Aa30BBbIX 33a7ad4 POOOTOTEXHHKH.

Pa3zeusarowue:pa3BuTue KOHCTPYKTOPCKUX HaBBIKOB;

- pa3BUTHE JIOTUYECKOTO MBIIICHHS;

- pa3BUTHE NPOCTPAHCTBEHHOTO BOOOPAKECHHUSI.

Bocnumamenvhuie:

- BOCIIUTAHME y JIeTel HHTepeca K TEXHUUECKUM BUaM TBOPUYECTBA;

- pa3BUTHE KOMMYHUKATHBHON KOMIIETEHIIMU: HABBIKOB COTPYJHHUYECTBA B
KOJUIEKTHBE, MAJION IpyIe (B mape), ydacTusi B oecezie, 00CyKICHHH;

-pa3BUTHE COLUAIBHO-TPYIOBON KOMIIETCHIIMHM: BOCHUTAHHUE TPYAOTIOOUS,
CaMOCTOSITEJIbHOCTH, YMEHHS T0BOJUTH HA4aTOE J1€J10 0 KOHILIA;

- (opmupoBaHuEe U pa3BUTHE HH(OPMAIMOHHON KOMIETEHIMU: HABBIKOB
paboThl C pa3IWYHBIMM HCTOYHMKAMM HHGOpPMAIUU, YMEHHUS CaMOCTOSATEIbHO
HCKaThb, M3BIIEKATh M OTOMpPATh HEOOXOAMMYIO IJIA pEIICHUs Yy4YeOHBIX 3amad
uHpopmanuzo.

MeTtoanbl 00yueHMsl.

1. Mlo3naBaTeNbHBbINi  (BOCHPHATHE, OCMBICIEHHE W  3allOMHHAHUE
y4aluMKCs HOBOTO MaTepuajia C MPUBJICUYCHUEM HaOJIIOJCHHS TOTOBBIX NMPUMEPOB,
MOJEIUPOBAHUS, H3YYEHUS WIUTIOCTpALUN, BOCHPUSATHSA, aHaau3a H OO0OOIIeHHS
JEMOHCTPUPYEMBIX MaTepUAJIOB);

2. Metoa npoeKToB (IIpy YCBOGHUH U TBOPUYECKOM NMPUMEHEHUH HABBIKOB U
YMEHHUH B mpolnecce pa3paboTKu COOCTBEHHBIX MOJIEIei)

3. CucreMaTu3upyOUIHA (6ecena o TeEME, COCTaBJICHUE
CHUCTEMAaTH3UPYIOIINX Ta0IHIL,TPpahUKOB, CXEM U T.1.)

4. KoHTpo/bHBINi MeTOA (IIpU BBIIBICHWM KadyecTBAa YCBOCHHUS 3HAHMM,
HaBBIKOB M YMEHHMH W WX KOPPEKIUS B TPOIECCE BBIMOJHECHHUS TMPAKTUYECKUX
3aJIaHUMN )

5. I'pynnoBasi pabdora (MCIONIb3yeTcsl MPU COBMECTHOW cOOpKe MoOJene, a
TaKXe MpU pa3paboTKe MPOEKTOB)

OO0uiasi XapaKTepUCTHKA MPOTrPaMMBbI:

OpnHoit W3 BaxHBIX mpobireM B Poccum sBmsitOTCS €€ HEIOCTAaTOYHAs
00€CTIeYeHHOCTh MHKCHEPHBIMH KaJpaMW W HU3KHH CTaTyC HWH)XXEHEPHOIO
oOpazoBanus. Ceituac HEOOXOAUMO BECTH MOMYJIIpU3ANHUIO TPOoGEecCHr WHKEHEpa.
VHTeHCHBHOE HCIIOJIb30BaHHE POOOTOB B OBITY, HAa IMPOU3BOJCTBE U Iojie 0O
TpebyeT, 4ToOBl MOIb30BaTENN OOJAgany COBPEMEHHBIMHM 3HAHUSMH B 00JacTu
yIpaBlIeHUsT poOOTamMu, YTO MO3BOJUT pa3BUBaTh HOBBIE, YMHbIE, O€30MacHbIE U
OoJsiee TPOJABUMHYTHIE aBTOMATU3WPOBaHHBIE cucTeMbl. HeoOxonumo mnpuBHUBATH
MHTEpEC yyaluxcs K 001acTu pOOOTOTEXHUKH U aBTOMAaTU3UPOBAHHBIX CUCTEM.

Taxxe maHHas mporpaMma JacT BO3MOKHOCTH IIKOJIBHHUKAM 3aKpPenuTh U
MPUMEHUTh Ha TPAKTHUKE IMOJyYeHHBIE 3HAHUS 10 TaKWM JUCIHIUIMHAM, Kak
MaremaTuka, ¢pusuka, UHPOpMaTHUKa, TeXHOJOrusa. Ha 3aHATHAX 1O TEXHUYECKOMY
TBOPYECTBY YyYalllUECs CONPUKACAIOTCS CO CMEXHBIMH 00pa3oBaTelIbHBIMU
obnacTsaMu. 3a CYET UCIOIB30BaHUs 3aMaca TEXHUYECKUX MOHSATUM U ClelUabHbIX
TEPMHHOB PACIHIMPSIOTCS KOMMYHHKATHUBHBbIC (YHKIUHA S3bIKa, YTIIYOJISIOTCS
BO3MO’KHOCTH JJUHI'BUCTUYECKOT'O PA3BUTHUS 00YyUarOIIErocs.



[Ipy o3HAaKOMJIEHMM C TIpaBUJIAMU  BBITIOJIHEHUS  TEXHHUYECKUX U
SKOHOMUYECKHX pacyeToB IPU TNPOEKTHPOBAHHH YCTPOWCTB M MNPAKTUYECKOM
WCITOJIb30BAaHUH TE€X WM MHBIX TEXHUYECKHX DPEIICHHH IIKOJIbHUKH 3HAKOMSTCS C
OCOOCHHOCTSIMH TPAKTUYECKOTO NpHUMEHEHUss maTeMaTuku. OcBauMBasi TPHEMBI
NPOCKTUPOBAHUSI W KOHCTPYHPOBaHHS, pedsATa MPUOOPETAIOT OMBIT CO3IaHHS
pEANTbHBIX U BUPTYAIbHBIX JIECMOHCTPALIMOHHBIX MO/JICIIEH.

[TonBenenne wTOTOB pabOTHl MPOXOAUT B (GopMe OOMECTBEHHOM
Mpe3eHTanuu (BhICTaBKa, COCTI3aHUE, KOHKYPC, KOH(PEPEHIUS U T.1I.).

Jiiss  peanmzamu  NpPOTpaMMBl  HCIOJIB3YIOTCS  oOpa3oBaTesibHbBIC
KOHCTpYKTOpHI (Gupmbl, kKoHcTpykTop APPLIED ROBOTICS. On mnpencrasiser
€000 HaOOp KOHCTPYKTHUBHBIX JICTAJICH, MO3BOJISIOMKUX cOOpaTh MHOTOYHCICHHBIE
BApUMAHTHl MEXaHW3MOB, HA0Op MAaTYMKOB, MABUTATEIM M MHUKPOKOMIIBIOTED
KOTOPBIM yMIpaBisieT BCEW MOCTPOEHHON KOHCTpykiueil. C KOHCTPYKTOPOM
APPLIED ROBOTICS uaer HeoOXxoauMoe MporpaMMHOe 0OecCIIeUeHHUE.

Mecto nporpammbl «Po6oTOTeXHMKa» B y4eOHOM ILIaHE LIKOJbI.

PabGouast mporpamma kpyskka «PoOOTOTeXHHKa» Ha IpUMepe IIaTGOPMBI
APPLIEDROBOTICS cocrapiena B COOTBETCTBHH € y4eOHBIM T1aHoM MOY
Capaesckas COIIL.

dopma peanuzanuu Kypca o BEIOOpY - KPYKOK.
OO0uunii 00beM yueOHOTro BpeMeH! 34 y4eOHbIX yaca (OJIUH Yac B HEJIEIIO).
YueOHO-TeMaTHYeCKOE TLUIAHHPOBAHHE

Ne HanMeHnoBaHue pas3ieioB U TEM Bcero gacos

1. BBenenue B poOOTOTEXHUKY 2

2. 3nakomctBO ¢ poboramu APPLIED ROBOTICS 6

3. Hatuuku APPLIED ROBOTICS u ux napameTpsl 4

4. OCHOBBI  TIPOTPaMMUPOBAHHSI M KOMITBIOTEPHOU 10
JIOTHKHU

5. [TpakTHKyM 110 COOpKE pOOOTU3UPOBAHHBIX CHCTEM 6

6. TBopueckue npoekTHbIe paboThl M COPEBHOBAHUS 6
Bcero 34

IInanupyemblie pe3yabTaTbhl OCBOCHHMS INPOrpaMMbl JONOJHUTEJIBHOI0 00pa3oBaHus
B xozme wu3yueHus mporpamMmbl (GOPMHUPYIOTCS M IOJY4YalOT pa3BUTHE
METanpeAMETHBIC PE3YIbTAThl, TAKUE KAK:

o YMCHHUC CaMOCTOATCIBbHO IUIAHHUPOBATH ITIYTU AOOCTUIKCHUA ueneﬁ, B TOM
YUCJIC aJIbTCPHATHUBHBIC, OCO3HAHHO BLI6I/IpaTb HanoboJee 3(1)(1)CKTI/IBHBI€ CHOCOOBI
peHICHI/ISIy‘ICGHLIX M ITIO3HABATCJIBHBIX 3a1a4,

. YMEHHE OLICHWBATh TMPABWIHLHOCTH BBHITIOJHEHHS y4eOHOW  3amadw,
cOOCTBEHHBIE BO3MOYKHOCTH €€ PEIICHUS;

. yMEHHE CO03/1aBaTh, MPUMEHSATH M NPeoOpa3oBHIBATH 3HAKU W CHMBOJIBI,
MOJIETI U CXEMBIIJISI PEIIeHUsI Y4eOHBIX U TIO3HABATEIbHBIX 33/1a4;

. BJIQJICHUE OCHOBAaMU CaMOKOHTpPOJSl, CAMOOLICHKH, TPUHATHS PpEUIeHUd U
OCYIIECTBIICHNUSI OCO3HAHHOTO BbIOOpa B y4eOHOW 1 MMO3HABATEIBHOM JESITEIHHOCTH;

. YMEHHE OpraHW30BbIBaTh Y4e€OHOE€ COTPYJAHMYECTBO U COBMECTHYIO

NEeATENIbHOCTh C YUYUTEJIEM U CBEPCTHHKAaMU; paboTaTh MHAMBUAYAJIBHO U B TPYIIIE;
HaxXoJuTh OOIlee pelieHue U paspeuiaTb KOHGIUMKTBI Ha OCHOBE COTIJIAaCOBAHUS
MO3UIIMA W y4YeTa WHTepecoB; (opMylHpoBaTh, apryMEHTHpPOBATh M OTCTaWBaTh
CBOE MHEHHUE;

. dbopMupoBaHHE W pa3BUTHE KOMIIETEHTHOCTH B OOJIACTH HCIIOJIb30BAHUS
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TexHosoruit (nanee MKT-koMmnerenuun).
JIMYHOCTHBIE pEe3yNbTaThl, TAKUE KAK:

L4 q)OpMI/IpOBaHI/Ie OTBETCTBCHHOI'O OTHOIICHUA K YYCHUIO, TOTOBHOCTU H
CHOCO6HOCTI/I, O6yanOH_II/IXC$I K CaMOpPa3BUTUIO U CaMOO6pa3OBaHI/II-O Ha OCHOBC



MOTHBAaIlMM K OOYYEHHMIO M IIO3HAHHWIO, OCO3HAHHOMY BBIOOPY M TOCTPOEHHIO
JTadbHEWIIeH WHIWBUAYAIBHON TPaeKTOpPUU 0Opa3oBaHUs Ha 0a3e OPUECHTHUPOBKH B
mupe mpodeccuii u MpodhecCHOHATBHBIX TMPEANOYTEHUH, C YYETOM YCTOWYHBBIX
MMO3HABATCJIBHBIX HMHTCPECOB, @ TAKKE Ha OCHOBEC (bOpMI/IpOBaHI/IH YBaXXHUTCJIBbHOI'O
OTHOLICHHUA K TPYAY, Pa3BUTHUA OIIbITA YUYAaCTHUA B COUUAJIIBHO 3HAYUMOM TPYAC,

. ¢bopMupoBaHHE KOMMYHHMKAaTUBHOW KOMIETEHTHOCTH B OOIIEHHH U
COTPYIHHMYECTBE CO CBEPCTHUKAMH, IE€TbMHU CTapLIEro M MIAJAIIEr0 BO3pacTa,
B3pOCJIBIMH B TIpoliecce oOpa3oBaTelbHOM, OONIECTBEHHO IOJE3HOW, y4eOHO-
HUCCIIe0BATEIHCKOM, TBOPUYECKON U APYTUX BUJIOB JIESITEIBHOCTH.

[IpenmeTHbie pe3ynbTaThl: (OPMHUPOBAHHE HABBIKOB M YMEHHH Oe30mMacHOro u
1eecoo0pa3Horo MOBEJACHHUS NpU paboTe C KOMIIBIOTEPHBIMU TMpPOTpaMMaMHU U B
Hurtepnere.

B pe3yibTaTe M3yueHHsi MPOrpamMMbl ydamiuecsi JOJLKHbBI:
3HATH/IIOHMMATH
1. posib 1 MecTO POOOTOTEXHUKH B KU3HU COBPEMEHHOTO 00IIECTBA;

2. OCHOBHBIE CBE/ICHHE U3 UCTOPUH Pa3BUTUS poOOTOTEXHUKH B Poccuu u

MHpE; OCHOBHBIX HNOHATHUSA pPOOOTOTEXHUKH, OCHOBHBIE
TEXHUYECKHE TEPMUHBL,CBSI3aHHBIE C IPOLECCAaMH KOHCTPYHUPOBAHUS U
IpOrpaMMHUpPOBaHUs poOOTOB;

3. mpaBUJIa M Mepbl O€30IIaCHOCTU MPU PabOTe C INEKTPOMHCTPYMEHTAMU;

4. ob1ee yCTpOHCTBO U IPUHILIUIIBI 1€HCTBUS POOOTOB;

5. OCHOBHBIE XapaKTEPUCTUKH OCHOBHBIX KJIACCOB POOOTOB;

6. o0LIYI0 METOAMKY pacueTa OCHOBHBIX KHHEMAaTHYECKUX CXEM;

7. TOpPSAOK OTHICKAHUS HEHCHPABHOCTEH B  pas3IMYHBIX

POOOTU3UPOBAHHBIX CUCTEMAX;

8. MEeToAMKY MPOBEPKU pabOTOCIIOCOOHOCTH OTIENBHBIX Y3JIOB M JeTajei;

9. OCHOBBI IOMYJSAPHBIX S3bIKOB MPOTrPAMMHUPOBAHHUS;

10. mpaBuna TexHMKHM O€30MAacCHOCTHM Ipu pabore B KaOuHeETe
OCHAIIIEHHBIM 3JIEKTPOOOOPYI0BAHHUEM;

11. ocHOBHBIE 3aKOHBI IEKTPUUYECKUX Ienell, mpasBuiia 0e30MacHOCTH
npu  paboTe ¢ DIEKTPUYECKMMHU IENsIMH, OCHOBHBIE pPaJHO3JIEKTPOHHBIC
KOMIIOHEHTBI;

12. ompenenenuss ~ poOOTOTEXHHMUECKOrO  ycTpoiicTBa,  Haubousee
pacnpoCTpaHEeHHbIE CUTYallUH, B KOTOPBIX MPUMEHSIOTCS. POOOTHI;

13. uMmeTp mpeAcTaBieHUs O MEPCHEKTHUBAX Pa3BUTHS POOOTOTEXHMKH,
OCHOBHbIE KOMIIOHEHTHI IPOTPAMMHBIX CpeJ;

14. ocHOBHBIE NMPUHIMIBI KOMIIBIOTEPHOTO YIpaBJICHUs, Ha3HAY€HUE U
OPUHLIMIBL pabOThl LBETOBOTO, YJbTPAa3BYKOBOTO JAaTyMKa, AAaTYMKa KacaHus,
Pa3IMYHbIX UCIIOJHUTEIbHBIX YCTPOUCTB;

15. pasnuuHble CHOCOOBI Mepedauyd MEXaHWYECKOro BO3AEHCTBHA,
pasIuYHbIe BUBI IACCH, BUIBI M HA3HAUYEHUE MEXaHUUECKUX 3aXBaTOB;

yMeThb
1. cobuparp mpocreiimme Moaenu ¢ ucnoiabzoBanuem APPLIED
ROBOTICS;

2. CaMOCTOSITEIIbHO MPOEKTUPOBATh U COOMPATH U3 FOTOBBIX AeTajeil
MaHUIYJIATOPHIM POOOTOB PA3IMYHOTO Ha3HAYEHHUS;

3. UCIOIB30BAThH JJI MpOrpaMMupoBaHusi MukpokommneoTep APPLIED
ROBOTICS(nporpammupoBars Ha auciiee APPLIED ROBOTICS)

4. BnaseTb OCHOBHBIMH HaBbIKaMH pabOTHl B BHU3YaJbHOHl cpene
IPOrpaMMHUPOBaHMS, IPOrPaMMUPOBaTh COOpaHHBIE KOHCTPYKLHHU TOJ 3aAadu
Ha4aJIbHOT'O YPOBHS CJI0KHOCTH;

5. pa3pabaTbIBaTh u 3aMMChIBaTh B BU3yaJIbHOU cpene
IPOrpaMMHUPOBAaHMS TUIIOBbIE YIIPaBICHUS pOOOTOM



6. moab30BaTHCS KOMIIBIOTEPOM, MPOrPaMMHBIMHU MPOIYKTaMH,
HEOOXOJMMBIMU JIJIs1 00yUYCHUS IMPOrpamMMe;

7. monOuparh HEOOXOAMMBIC AATYMKW M HUCIIOIHHUTEIBHBIC YCTPOWCTBA,
coOMpaTh TPOCTEHIINE YCTPOWCTBA C OJHHM MM HECKOJIbKUMHU JaTYUKaAMHU,
coOupaTh U OTIAKHUBATh KOHCTPYKIIUU 0a30BBIX pOOOTOB

8. mpaBUIIBHO BBHIOMpPATh BHUJ NIEpeIadi MEXaHUISCKOTO BO3ICUCTBUS TSI
pa3TUIHBIX TEXHHYECKUX CUTYyaIllid, COOMpATh MEUCTBYIOIINE MOJEIN POOOTOB,
a TaK)Ke UX OCHOBHBIC Y3JIbI U CUCTEMBI

9. BecTH MHAMBHyaTbHBIC U TPYIIIIOBBIC UCCIICIOBATEIBCKUE PAOOTHI.

OO01ue yueOHbIe YMEHMSI, HABBIKH M CIIOCOObI 1€ATEIbHOCTH
ITo3naBaTe/bHAsA AEATEJIbHOCTD
Hcronp30BaHue I TO3HAHUS OKPY’KAIOIIETO MHUpa pPa3IMYHBIX METOJO0B (HabroaeHue,
U3MEpEeHHE, ONIBIT, HKCIEPUMEHT, MOJAeIUpoBaHue U ap.). OmnpeneneHue CTPYKTYpbl
00beKTa IO3HAHMS, IOMCK M BBIJEJIEHHE 3HAYMMBIX (PYHKIUMOHAIBHBIX CBs3eM U
OTHOLIECHUNM MEXJy 4acTAMHU LEJIOro. YMEHHE pa3AeiATh NPOLECCHl Ha HTaIlbl, 3BEHbS;
BBIJICJICHHE XaPAaKTEPHBIX IPUUNHHO-CIECTBEHHBIX CBA3EH.
OrmpeneneHne aaeKBaTHBIX CIIOCOOOB pelieHUsT Y4eOHOW 3aJaud Ha OCHOBE 3aJlaHHBIX
anroputMoB. KoMOMHMpOBaHNE W3BECTHBIX aJTOPUTMOB ACSITEIHHOCTH B CUTYyaIUsX, HE
IIpEeAIoNaralliX CTaHIapTHOE IPUMEHEHNE OJHOro U3 HUX.CpaBHEHHE, CONIOCTABIICHUE,
KJIaCCU(PUKALMS, pAaH)KUPOBAHHE OOBEKTOB IO OJIHOMY WJIM HECKOJIBKUM IPEI0KEHHBIM
OCHOBAaHUSM, KPUTEPUsIM. YMEHHE pa3nuyarh (akT, MHEHUE, J0Ka3aTeIbCTBO, TUIIOTE3Y,
aKCHOMY.
HccnenoBaHue HECHOXKHBIX MPAKTUYECKUX CHUTyallMi, BBIABWKEHHE MPEIIOJIOKEHHM,
MOHUMaHHE HEOOXOJIMMOCTH MX MPOBEPKHU Ha IpakTuke. Vcrnonb30BaHHe MPAKTUYECKUX U
1a60paTOPHBIX palbOT, HECIOXKHBIX 3KCIEPUMEHTOB JUIsl J10Ka3aTeJbCTBA BBIABUIAEMBIX
IPEANOI0KEHHUI; ONUCaHue Pe3yIbTaTOB ITUX padoT.
TBopueckoe pemeHHe Y4YeOHBIX U MPAKTUYECKHX 3aJad: YMEHHME MOTHBUPOBAHHO
OTKa3bIBaThCsi OT oOOpasma, HCKaTh OpPUTHMHAIBHBIE PELICHUS; CaMOCTOSATEIbHOE
BBITTOJIHEHUEPA3JIMUYHBIX TBOPUECKUX PadOT; yyacTue B IPOEKTHON AESATENbHOCTH.
NudopmManinoHHO-KOMMYHHKATHBHAA /1eATEJIbHOCTD

AnlekBaTHOE BOCHPHUSTHE YCTHOM peYM M CIOCOOHOCTh MepeaaBaTh COAEpKaHUE
MPOCIYIIAHHOTO TEKCTa B C)XKaTOM WJIM pPa3BEpPHYTOM BHJAE B COOTBETCTBUM C LEJbIO
y4eOHOr0 3aJaHusl.

Oco3HaHHOE O€erioe 4YTeHHE TEKCTOB pPAa3jIN4HBIX CTUJIEH M KaHPOB, IPOBEICHHE
MH(OPMALIMOHHO-CMBICIIOBOT'O aHajlu3a TeKcTa. Vcrosb3oBaHUe pa3IWYHBIX BHUJIOB YTCHUS
(03HAaKOMHUTEIBHOE, IPOCMOTPOBOE, TOMCKOBOE U JP.).

Bnagenve MOHONIOrMYECKON M JUAJOTMYECKOM peublo. YMEHHE BCTyNaTh B pEU€BOE
oOlIeHne, ydacTBOBaTh B Juasore (MMOHUMATh TOYKY 3peHUs COOECeIHHMKAa, NPHU3HaBaTh
npaBo Ha MHoe MHeHue). Co3naHne MUChbMEHHBIX BBICKA3bIBAHUM, a/IeKBATHO IMEPENAIOIINX
NPOCITyIIAaHHYIO U IPOYUTAHHYIO HH(OPMAIUIO C 3aJJaHHOMN CTENEHbI0 CBEPHYTOCTH (KPaTKo,
BbIOOpOYHO, MojaHO). CocTaBieHue IUIaHa, TE3UCOB, KOHCIeKkTa. lIpuBeneHue npumepos,
noa0op aprymMeHToB, (opMyiupoBaHUuE BbIBOJOB. OTpakeHHE B YCTHON WJIM NMHUCbMEHHOMN
(dbopMe pe3yJIbTaTOB CBOEH AESITEIbHOCTH.

VYmMmenue mnepedpa3supoBaTh MBICHh (OOBIACHATh «HHBIMH CJIOBaMH»). BbeiOop
HCIIOJIb30BAaHNE BBIPA3UTEIBHBIX CPEJCTB A3bIKA U 3HAKOBBIX CUCTEM (TEKCT, Ta0IuIa, cxema,
ay/IMOBU3yalIbHBIM pAN U Jp.) B COOTBETCTBMM C KOMMYHHMKAaTHBHOW 3anadeii, cdepoil u
cuTyanuei o0IeHus.

Hcnonp3oBaHue sl pELIEHUS I[IO3HABATENbHBIX W KOMMYHUKAaTHUBHBIX 3a]a4
pa3IMYHBIX HCTOYHUKOB HWH(pOpMALUM, BKJIIOYas DJHUMKIONEAWH, cioBapu, HHTepHer-
pecypchl U ipyrue 6a3bl JaHHBIX.

PeduiekcuBHas AesITEJIbHOCTH



CamocrosiTenibHasi ~ opraHu3anus  y4eOHOW  JmesTenbHOCTH  (MIOCTaHOBKA  IIEJIH,
IJITAaHUPOBAaHUE, OTPEICIICHUE ONTUMAIIBHOTO COOTHOIIICHUS IIeJIM U CPENICTB | 1p.). Bianenue
HaBBbIKAMHU KOHTPOJSI M OIIGHKH CBOEH JEATEIbHOCTH, YMEHHEM MPEIABUACTh BO3MOXKHBIE
nocyueAcTsus cBoux JHeictBuid. Ilomck M ycTpaHeHHE NPUYMH BO3HHUKIIUX TPYIHOCTEM.
OneHuBaHuE CBOMX YYEOHBIX JOCTH)KEHHH, TMOBEICHHWS, YEpPT CBOEH JMYHOCTH, CBOETO
(bU3MYECKOT0 M OSMOIMOHANLHOTO cocTosHus. Oco3HaHHOE oTmpenesicHne cdepbl CBOUX
WHTEPECOB W BO3MOKHOCTeH. COoOMI0IeHHe HOPM TIOBEIICHHS B OKpYIXKaroOIIel cpejae, MpaBuil
3710poBOT0 00pasa KU3HHU.

BnaneHnune yMeHUSIMH COBMECTHOW JEATENBHOCTU: COTJIACOBAaHHE H  KOOPIAWHAIIUSA
JeSITETPHOCTH C JAPYTMMH €€ yYaCTHHUKaMH; OOBEKTHMBHOE OIICHHMBAaHWE CBOETO BKJIajaa B
peleHre o0ImMX 3a/ad KOJUICKTHBA; YYET OCOOCHHOCTEH pa3iIMYHOTO POJIEBOTO IOBEIACHUS
(muaep, MOAYMHEHHBIN U Jp.).

O1neHuBaHUE CBOEM NEATEIBHOCTH C TOYKM 3pPEHUS HPABCTBEHHBIX, MPABOBBIX HOPM,
ACTETUYECKUX IIEHHOCTeH. Mcnonp30BaHe CBOMX NpaB M BBIMOJIHEHUE CBOUX OO0s3aHHOCTEH
Kak rpakJaHWHA, YJIeHa 00IecTBa U y4eOHOTO KOJUICKTHBA.

Coaepixanue NMporpamMmal.
1. Beenenue B po60oToTeXHUKY (2 1)

PoGotel. Buasl poGotoB. 3HaueHwe poOOTOB B JKH3HU UenoBeka. (OCHOBHBIC
HalpaBJeHUs TNPHUMEHEHUss poOOTOB. VICKyCCTBEHHBIH  HHTEIUICKT.
[IpaBuna paboOTHI C KOHCTPYKTOPOM

VYmpasnenue pobGoramu. Mertoasl obmeHus ¢ podoroM. CocTaB KOHCTPYKTOpa
APPLIED ROBOTICS. BusyanbHble S3BIKH NOporpaMMupoBaHus. Mx
OCHOBHO€ Ha3HAYEHHE U BO3MOXHOCTU. KOMaHbI ynpaBieHHuss poOOTaMH.
Cpena mporpaMMUPOBaHUS MOJTYJISI, OCHOBHBIE OJIOKH.

2. 3nakomctBO ¢ pobGoramu APPLIED ROBOTICS. (6 u) IlpaBuna
TeXHUKA O€30MacHOCTH Tpu paboTre ¢ poOOTaMH-KOHCTPYKTOPAMHU.
[IpaBuna oOpamenusi ¢ podoramu. OCHOBHBIE MEXaHUYECKUE IETalu
KOHCTpyKTOpa. X Ha3BaHue U Ha3HAUYCHUE.

Monayns EV3. O630p, 2kpaH, KHOIIKK YIIPaBJICHUS MOAYJIEM, HHIUKATOP COCTOSHHSI,
NopTHl. YCTaHOBKa Oarapeil, cocoObl SKOHOMHUM SHEpruu. BxmroueHue
moaynss EV3. 3ammcs mporpamMMbl M 3allyCK €€ Ha BBINOJHEHHUE.
CepBomotopsl EV3, cpaBHeHHE MOTOPOB. MOITHOCTh U TOUHOCTH MOTODA.
MexaHuka ME€XaHM3MOB M MalllMH. Buael coenquHeHud W mepedady UM HX
CBOICTBA.

Coopka poboroB. COopka Momenu poborta mo HMHCTpyKuuH. IIporpammupoBanue
JIBIDKCHHSI BIEpel MO MpsMOM Tpaektopuu. Pacyer umcina oOGopoToB
KoJjieca JUIsl IPOXOKIEHHUS 3aJJaHHOTO PACCTOSIHUS.

3. Harunku APPLIED ROBOTICS u ux napaMerpsl. (4 1)

Hatuuku. Jlatuuk kacaHus. YcTpoWcTBO AaTduka. Ilpaktukym. Pemenne 3amad Ha
JBUKEHUE C MCMOJb30BAHUEM JITaTUHUKA KaCaHUs.

Jaruuk nBera, pexxuMbl pabOTHI JaTYnKa. Pemenne 3a1aq Ha ABMKEHUE C
HCIIOJIb30BAHUEM JIaTUMKA LIBETA.

VYpTpa3ByKkoBOM JaT4yuK. Pemenue 3a1ad Ha ABUKEHHUE C UCIIOJIB30BAHUEM JAaTUMKa
pacCTOSIHUSA.

I'mpockonuueckuit natuuk. MHQpakpacHblil JaTUMK, PEKUM MPUOIMKEHUS, PEKUM MasiKa.

[TonkiroueHne TaTYUKOB U MOTOPOB.
Wntepdeiic moxynsa. Ilpunoxenns monyns. IlpeacraBnenue mopra. YmpaBiieHHe
MOTOPOM.

[IpoBepounas pabota Ne 1 mno Tteme «3HAKOMCTBO C
poboramu  APPLIEDROBOTICS».



4. OCHOBBI IPOrPaMMHUPOBAHHUS U KOMITbIOTepHO# orukH (10 1)
Cpena nporpammupoBanusi Moxayis. Co3naHve TporpaMmbl. YajneHue OJIOKOB.

Bremmonnenue nporpammbl. CoXpaHeHHE M OTKPBITHE MPOrPAMMBL.

Cuerunk Kacanuii. BeTBiaeHnue mo gaTdyukaMm. MeToAbl IPUHATHS pEIIeHUH poOOTOM.

Mogenu nmoBeJieHUsI TIPU Pa3HOOOPA3HBIX CHUTYAIHSIX.

[Iporpammuoe o6ecneuenue EV3. Cpena LABVIEW. OcnoBHoe okHo. CBoiicTBa U
CTpyKTypa mpoekra. Pemienue 3amay Ha JBHXXEHHE BJOJIb CTOPOH
KkBajpaTa. Mcnoib30BaHMEIIMKIIOB MIPU PEIICHUH 3a]1ay Ha JIBHKEHUE.

[IporpamMHubie OJOKM M MANIUTPBI MporpamMmMmupoBaHug. CTpaHHIlA anmapaTHBIX
cpeactB. Penaktop koHTeHTa. THCTpYyMEHTHI. Y cTpaHEHUE HEMOJIAI0K.

Ilepezamyck moayns. PerieHue 3amad Ha JABUXKEHUE MO KPUBOM.

He3aBucumoe ymnpaBieHne MOTOpPaMH.

IToBOpOT Ha 3aJaHHOE YMCIO TpaaycoB. PacueTr yria moBoporTa.

Hcnonp3oBaHne HUKHETO aTYMKa OCBEIIEHHOCTH. PemieHne 3a1ad Ha IBUKEHHE C
OCTAaHOBKOM Ha 4YEpHOW JIMHWM. PemieHne 3amad Ha IBUKEHHE BIOJIb
nuaun. KanuOpoBka 1aTunkKa OCBEIIEHHOCTH.

ITporpammupoBanue monyieil. Pemienue 3agad Ha NMPOXOKIACHUE IO MOMK0 U3 KIETOK.

CopeBHOBaHME POOOTOB Ha TECTOBOM TIOJIE.

5. [TpakTukyM 1o cOopke poOOTH3HUPOBAHHBIX cucTeM (6 1)

N3mepenne ocBemenHoctu. Ormnpenenenue 1BeToB. Pacmo3HaBaHue 1BETOB.

Hcrnonb30BaHNe KOHCTPYKTOpPaA B KauecTBe UG POBO 1abopaTopuH.

N3mepenue pacctosHuil 10 00bexkToB. CKaHMPOBAaHHE MECTHOCTH.

Cuna. [Ineyo cunbl. Ilogbemusiii kpaH. CueTunk 060poToB. CKOPOCTH BpallleHUs
cepBoMoTOpa. MomHOCTh. YIpaBiieHHe poOOTOM C MOMOIIBIO BHEIIHUX
BO3JCHCTBUM.

Peaknus poOoTa Ha 3BYK, 1IBeT, kKacaHue. Taiimep.

JIBym>keHHe 1o 3aMKHYTOH Tpaekropuu. PemieHue 3amad Ha KpHUBOJIMHEHHOE
JBUKECHHE.

KonctpyupoBanue Mopeneil poOOTOB s pelIeHUs 3ajad € HCIOJIb30BaHHUEM
HECKOJIbKMX pa3HbIX BHUAOB JaT4yMKOB. PelieHune 3agad Ha BBIXOJ H3
nabupunTa. OrpaHUYEHHOE ABIKECHUE.

IIpoBepounas pabora Ne2 o Teme «Bussl guxkenuit poOOTOB»

6. TBopueckue npoekTHbIe paboThl M copeBHOBaHUs (6 1)

[IpaBuna copeBHoBanuii. PaGora Han mnpoekTamu «JI[BMkeHHE 1O 3aJaHHOU
Tpaexktopun», «Kerenbpunr». CopeBHOBaHHE pOOOTOB Ha TECTOBOM IIOJIE.

KoHcTpyunposanue coocTBeHHOI Moaenu podora. [IporpaMMupoBaHyie U UCHIBITAHUE
coOcTBeHHOIl Mozenu poOorta. ITonBeneHne UTOroB padOTHI ydallUXCs.
IToaroroBka nOKIAgOB, MPE3E€HTALMM, CTEHAOBBIX MATEpHUANIOB s
UTOTOBON KOH(EpeHIMHU. 3aBeplleHHe CO3/IaHus Mojeiaeld poOOTOB It
UTOrOBOH BBICTABKH.

@DopMbl OPraHU3alMU YUEOHbIX 3aHATHH
. YPOK-KOHCYJIbTAIIHS;



. MPaKTUKYM;

. YPOK-IIPOEKT;

. YPOK IPOBEPKU U KOPPEKLUU 3HAHUN U YMEHU.
. BBICTABKa;

. COPEBHOBAHUE;

Pa3paboTka Kax10ro mpoeKTa peaanu3yeTcs B GopMe BBITOTHCHUS
KOHCTPYHMPOBAHUAHU IPOTPAMMHUPOBAHUS MOJEIU poOOTa ISl pelIeHus
NpeI0XKeHHON 3a/1a9u

Y4yeOHBIN IIaH

Ne Paznen/Tema 3ausitus Kon-Bo
4acoB
1. BBeneHue B poOOTOTEXHUKY 2
1 PoGoTe1. Buabl po6oToB. 3HaueHUE pOOOTOB B KU3HU YEIIOBEKA. 1
OCHOBHBIC HANIPABJICHUS] IPUMEHEHUsT POOOTOB.
2 [TpaBuna paGoThl C KOHCTPYKTOPOM 1
2. 3nakomctBo ¢ podoramu APPLIED ROBOTICS 6
3 [IpaBuna TexHuku O€30macCHOCTH mNpH padore ¢ poboTaMu- 1

KoHCTpykTOopamu. [IpaBumna obpamienus ¢ poboramu. OCHOBHBIE
MEXaHHYECKHE JIeTalld KOHCTPYKTOPA U UX Ha3HAYCHHE.

4 Monyns APPLIED ROBOTICS. 0O630p, »3KkpaH, KHOIIKH 1
yIpaBlIeHUS MOAYJIEM, HHINKATOP COCTOSHUSA, HOPTHL. Y CTAaHOBKA
GaTapeii, cmocoObl 5JKOHOMHUU SHEPTHUU.

5-6 Bxntouenne monyns APPLIED ROBOTICS. 3anuce nmporpamMmsl 2
U 3aIyCK €€ Ha BBIIIOJHEHHUE.
7-8 Cepomoropsl  APPLIED ROBOTICS, cpaBHeHHE MOTOPOB. 2

MomHOCTh ¥ TOYHOCTh MOTOpa. MexaHuKa MEXaHW3MOB U
MalvH. Busipl coeMHEeHU U TIepeiad U UX CBOMCTBA

3. Hatumku APPLIED ROBOTICS u ux napamerpsl 4

9 Jarunk kacaHus. Y CTpOMCTBO NaTYMKA. 1

10 [IpakTtukym. Pemenne 3amad Ha JIBUKEHHE C HCIOJIB30BAHUEM 1
JTaTYMKa KaCaHHUsI.

11 JlaTuuk nBeta, pexkuMbl pabOTHl maTdyuka. Pemienue 3agad Ha 1

JABUKCHHUE C HCIIOJIBb30BaHHCM JaTUYHKa

12 YnpTpa3zBykoBOM Jaruuk. PelieHue 3amad Ha JBUXKEHHE C 1




HCIIOJIb30BAHUCM AaT4YHKa PACCTOAHUA

4. OCHOBBI NPOrPAMMHMPOBAHUSA U 10
KOMIILIOTEPHOM JIOTUKH

13- | [lopkiroueHne JaTYUKOB U MOTOpoB. WHTepdeiic Momyis. 2

14 | [lpunoxenuss monynsa. IlpencraBnenue mnopra. VYipasieHue
MOTOPOM

15- | Cpena mnporpammupoBanusi moayys. Co3gaHue MPOTPaMMBL. 2

16 | Ynmanenue OsiokoB. BeimonHenue mnporpamMmbl. CoxpaHeHHE U
OTKPBITHE TPOTPAMMBI

17- | Cyerunk kacanuii. BeTBiaeHue mo maramkam. MeTOIbI IPUHSTHUS 2
18 | pemenuit po6orom. Monenu nmoBeneHUsT MPHU PazHOOOPA3HBIX

CUTyalnusax
19- | [Iporpammuoe ob6ecrieuenne EV3. Cpena LABVIEW. OcHoBHOe 2

20 | oxHo. CBoiicTBa M CTpPyKTypa mOpoekrTa. PemieHue 3amay Ha
JIBIDKEHHUE BJOJb CTOPOH KBajpara. Vcmonb30BaHUE IUKIOB MPU
peIlIeHUY 3a/1a4 Ha JIBMIKCHHE.

21- | IIporpammHbIe OJ0KH U MATUTPBl NporpaMmupoBanus CtpaHuna 2
22 | anmapaTtHelx cpeactB Pemaktop koHTeHTa. MHCTpyMmeHTEI
Ycrpanenue Henonaaok. Ilepesamyck Momyis

5. IIpakTHKyM 1o c60pKe poGOTH3HPOBAHHBIX 6
CHCTEM
23- | U3mepenue ocBemeHHOCTH. OmpeneieHne IIBETOB. 2

24 | Pacnio3HaBaHue 1BeTOB. VMcnonb3oBaHWE KOHCTPYKTOpa B
KadecTBe U(PPOBOI 1abopaToOpuu.

25- | U3mepenue paccTostHUM 10 00beKTOB. CKaHUPOBaHNE MECTHOCTH 2
26
27- | Cuna. Ilnedo cuisl. [Togbemublii kpan. CyeTdrK 00OPOTOB. 2
28 | CKopoCTb BpallleHHs CEPBOMOTOPA.
6. TBopyeckue NpoeKTHbIE PA0OTHI U 6
COPEBHOBAHUS
29 | «Kerenspunry. [IpaBuna copeBHOBaHHIA. 1
30- | CopeBHOBaHHME pOOOTOB Ha TECTOBOM IIOJ€. 3a4eT BPEMEHU U 4
33 | xonnuectBa omubok. KoHcTpynpoBaHue coOCTBEHHOM MOJENH
pob6ora
34 | Ilpe3enTanuu u 3ammra rnpoekra « Mo yHUKaIbHBIH po6OT» 1
UTOroO 34

Cnucok HCMoJIb3yeMoii JUuTepaTypbl

1. Komocos . I'. I[TepBsiii mar B poboTorexHuky. [Ipaktukym st 5-6 kimaccos\ 1. I'.
Komnocos. — M.: BUHOM. JlaGoparopus 3uanwuii, 2012 — 292 c.

2. JlabopaTopHbIe TPAKTUKYMBI [0 TPOrPAMMHUPOBAHUIO [ DIEKTPOHHBIN pecypc]

http://www.edu.holit.ua/index.php?option=com_content&view=category&layout=blo
g&id=72&Itemid=159&lang=ru

3. OOpasoBarenbHasi mporpamma «BBeieHne B KOHCTPYHpOBaHHWE pOOOTOB» U
rpaduyueckuii  S3bIK  OPOrpaMMHUpPOBaHMsE  poOOTOB  [DnekTpoHHblt  pecype] /
http://learning.9151394.ru/course/view.php?id=280#program_blocks

4. TlpuMmepbl KOHCTPYKTOPOB M MpOrpaMM K HUM [DIEKTpOHHBIA pecypc] / Pexum
nocrymna: http://www.nxtprograms.com/index2.html



http://www.edu.holit.ua/index.php?option=com_content&view=category&layout=blog&id=72&Itemid=159&lang=ru
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http://learning.9151394.ru/course/view.php?id=280&program_blocks
http://www.nxtprograms.com/index2.html

5. Ilporpammbl s poborta [DnexTpoHHbIH pecypce] / http://service.lego.com/en-
us/helptopics/?questionid=2655

6. YueOHuk mo mporpamMmupoBaHuto podotoB (Wiki) [DnexTpoHHblit pecypc] /

7. Marepuans! caitros http://www.prorobot.ru/lego.phphttp://nau-
ra.ru/catalog/robot
http://www.239.ru/robothttp://www.russianrobotics.ru/actions/actions_9
2.html
http://habrahabr.ru/company/innopolis_university/blog/210906/STEM-
poOOTOTEXHUKA
http://www.slideshare.net/odezia/2014-39493928
http://www.slideshare.net/odezia/ss-40220681
http://www.slideshare.net/odezia/180914-39396539
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