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IHosicHUTeJBbHAA 3aIMCKA

Pa6ouas mporpaMMa 1o Kypcy BHeYPOUYHOIi 1esiTeJJbHOCTH «JIura po6oToB» 1 00ydaromuxcst /-8-X KJIacCOB Ha YpOBHE OCHOBHOI'O OOIIETO
00pa30BaHMsI COCTaBJICHA Ha OCHOBE MOJIOKEHUHN U TpeOOBaHMM K pe3ybTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE OCHOBHOW 00pa30oBaTEIbHOI Mp OrpaMMBI,
npenctaieHHbIX B PI'OC OO0, a Taxxe ¢ yuétoMm QenepasibHoi pabodeil mporpaMMbl BOCIUTaHUS.

[Tporpamma opueHTHpOBaHa Ha peaju3aliio B IEHTpe 00pa30oBaHUsl €CTECTBEHHOHAYYHOM M TEXHOJIIOTHYECKOi HanpaBieHHocTel «Touka poctay,
co3nanHoro Ha 06aze MBOY Komckoit COII Ne4 c¢ menpio pa3Butus y oOydarommxcs HHGOPMAIMOHHON, MaTeMaTH4ecKOW TI'paMOTHOCTH,
(bopMHUpOBaHUS KPUTUYECKOIO U KPEATUBHOIO MBIIUIEHUS, COBEPLICHCTBOBAHUS HABBIKOB TEXHOJIOIMYECKOH HAampaBIEHHOCTH, a TakKxke JUIs
MPaKTUYECKOM 0TpaboTKH yueOHOro Marepuaia o yueOHomy npeamMery «TexHOoIorus».

Hcnons3oBanue o0opynoBanus 1ieHTpa «Touka pocTa» 1o3BossieT co3aaTh yCIOBUS:
® IS pacIIMpPEHUs COAECP)KAHUS TEXHOJIOTMYECKOro 00pa30BaHUSs;
e I NOBBIIIEHHS I03HABATEIbHON aKTUBHOCTH 00YYarOIIMXCS B TEXHUUECKOM 001aCTH;
e JUId pa3BUTHUS JIMYHOCTH pebeHka B mpolecce o0ydyeHuss PoboTorexHuke, ero cnocodHocteil, popMUpoBaHUS U YIOBJIETBOPEHHS COLIMAJIBHO
3HAYMMBbIX MHTEPECOB U MOTPEOHOCTEH;
e s paboThI ¢ OJapEHHBIMU MIKOJIbHUKAMHU, OPraHU3alU{ UX Pa3BUTHS B Pa3IMYHBIX 00J1acTIX 00pa30BaTENbHON, TBOPYECKON AEATEIbHOCTH.

[Iporpamma BHEYpOUHOU JI€ATENILHOCTH «JIura poOOTOB) SIBIISETCS MPOrpaMMON TEXHUUYECKOW HAaIpPaBIEHHOCTH.

AKTYaJIbHOCTh U MPAKTHYECKAsA 3HAYUMOCTh IPUMEHEHUS POOOTOTEXHUKH B 00pa30BaTEIBLHOM IPOIECCE 3aKI0YaeTcss B TOM, YTO JaHHBIHI
MOJIXOJ] TO3BOJISIET:

* popMHpOBATh TEXHOJOTHYECKYIO U IPOEKTHYIO KYJIbTYpPy 00YyUaroIMXCs;

* pa3BUBATh MEXIUCLUIIIMHAPHbIE KOMIIETEHIIMM U UHTErpUPOBaTh MPOPHILHOE UHKEHEPHOE 00pa30BaHHe B HAYYHO -TEXHUYECKOE TBOPUYECTBO
MOJIOEKHY;

* OCYIIECTBUTh METOAMUYECKYIO U OPraHU3allMOHHYIO MOAJIEPKKY HayUYHO-TEXHUUYECKOI0 TBOPUECTBA U MHHOBAIIMOHHBIX MHULIMATHB LIKOJIbHUKOB;

* peajM30BaTh PAaHHIO NPO(UIIBHYI0 OPHUEHTALIMIO 00YyUaIOLIUXCsl, HAUNHAs CO IIKOJILHUKOB OCHOBHOM ILIKOJIBI;

* (hopmMupOBaTh MOJUTEXHUUECKHE KOMIIETEHIUH.

B pamkax peanuzanuu mporpaMMbl Kypca HCHOJb3YETCs MEAaroruyeckas TEXHOJIOTHS yueTa M pa3BUTHS WHAWBUIYAJIBHOTO CTHIIS Y4eOHO -
[I03HABATEJILHOW JEATENIbHOCTH yYEHHKa, YTO IO3BOJISIET JIOCTHYh HEOOXOOUMOIo M JOCTATOYHOIO YPOBHS WHAMBH IyajHM3allid 0Opa3oBaTEILHOIO
mpolecca Ha 3aHATHUSAX BHEYPOUHOM JEATENIbHOCTH, JOCTHYb y4eOHOro ycmexa Oe3 IOTepu 370pOBbsi pPeOEHKA, TO €CTh, CO3AaTh JIMYHOCTHO -
Pa3BUBAIOIIYIO 3/J0POBbE COCPEraoNIylo cpeay B oOpa3oBaTeabHOM mporecce. CiaenoBaTenbHo, TaHHBIH Kype peaibHO BOCTPEOOBaH B MEAarorHuecKoi
MPAaKTUKE, COOTBETCTBYET COBPEMEHHBIM LIEJIAM, 3a7adyaM, JIOTHKE Pa3BUTHS 0Opa30BaHUs, COLMAIbHO 00pa3oBaTeIbHOMY 3aKa3y M IPOBOJIUM Oif
MOJMTUKHU B 00s1acT oOpa3oBanus Poccuiickoit denepanuu.



Heab kypca - ¢popMuUpOBaHHE COBPEMEHHOW MONMTEXHUYECKONH KOMIETEHIIMU O0YyJaromMxcs depe3 oO0ydeHHe OCHOBAM KOHCTPYHUPOBaHUS U
POrpaMMHUPOBAHHUSL.

3apaum:

* OCYIICCTBJIATH TEXHOJOTHMYECKYIO ITOJTOTOBKY YYAIIMXCS OCHOBHOW MIKOJBI: - ()OPMHPOBAHWE W Pa3BUTHE y OOYYArOIIUXCS CHCTEMBI
TEXHOJIOTHYECKUX 3HAHWH W yMEHHH, HEOOXOAMMBIX [UIi OCBaWBAaHUS PAa3HOOOPA3HBIX CIIOCOOOB M CPENCTB pPaboThl ¢ 00pa3oBaTeIbHBIMU
KOHCTPYKTOpPaMH JIJIsi CO3/IaHUsI POOOTOB M POOOTOTEXHUYECKHUX CHCTEM; -(pOpPMHUPOBAHUE COBPEMEHHBIX PE3YJbTaTOB 00pa3oBaHUS (JIMYHOCTHBIX,
METanpeIMETHBIX, TPEIMETHBIX) B paMKaX 00y4eHHs POOOTOTEXHUKE;

* CTUMYJIMPOBATh MOTHUBAIIMIO YUaIIUXCS K MOIYYSHHUIO 3HAaHUI, ToMoraTh (opMHUpoBaTh TBOPYECKYIO JIUYHOCTh PEOEHKA;

* CITIOCOOCTBOBATh Pa3BUTHIO MHTEPECA K TEXHUKE, KOHCTPYHUPOBAHUIO, IPOTPAMMHUPOBAHUIO, BBICOKUM TEXHOJIOTHSM;

* CIIOCOOCTBOBATh Pa3BUTUIO KOHCTPYKTOPCKHUX, MH)KEHEPHBIX U BHIUUCIUTENILHBIX HABBIKOB;

* CIIOCOOCTBOBATH (POPMUPOBAHHIO YMEHUS JOCTATOYHO CAMOCTOSTENHFHO PellaTh TEXHUYECKUE 3a7aUl B IPOI[ECCE KOHCTPYHUPOBAHUS MOJIeel

* TO3HAKOMHUTH C OCHOBHBIMH MPUHIIUTIAMU MEXaHUKU;

* pa3BUBaTh YMEHUS TBOPYECKU MOAXOIUTH K PEIICHUIO 3a]1a4H;

* pa3BUBATh YMEHUS JIOBECTH PEIICHUE 3a]1a4H 10 paOOTarOIIeH MOIeH;

* pa3BHBATh YMEHHS M3JIaraTh MBICIH B YETKOW JIOTHYECKOH MOCIEOBATEILHOCTH, OTCTAUBATh CBOIO TOYKY 3PECHUS, aHAIM3UPOBATh CHTYAlH IO U
CaMOCTOSITEITbHO HAXOUTh OTBETHI HA BOIPOCHI ITyTEM JIOTUYECKUX PACCYXKICHUI,

* pa3BUBaTh yMEHUs paboTaTh HaJl MIPOEKTOM B KOMaH/e, () GeKTUBHO pacnpenessiTh 00s13aHHOCTH;

* OIFOTOBHUTH K COPEBHOBAHMSIM IO KOHCTPYHPOBaHUIO. JlaHHBIN Kypc, CHHTE3UPYIOUIHI HAyYHO -TEXHHUYECKHE 3HAHMUS, PACKPBIBAET CIIOCOOBI UX
NPUMEHECHUSI B DPA3IMYHBIX OOJIACTSIX JEATEIFHOCTH 4YeloBeKa. BakHyr poib B Kypce «Jlura poOOTOB» HWrpaer camMOCTOSATENbHAs TPOEKTHO-
UCCIIEIOBATEbCKAsI IETSIBHOCTh 00YJaIOIMXCsl, CIOCOOCTBYIOMIAS HX TBOPYECKOMY Pa3BUTHIO.

Kypc BHeypouHoii nesreapbHOCTH «JIura podoToBy, 7-8 kinacce - 34 vaca (1 4. B Hezielno).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3ybTaThl OCBOCHHUS MPOrPaMMbl OCHOBHOT'O 0011Ier0 00pa3oBaHUs TOCTHTAIOTCSA B X0/1¢ OOYYCHHS] XMMHUHU B €UHCTBE yU4eOHOU U
BOCIIUTATEILHON ACATCIBHOCTU B COOTBCTCTBUU C TpaJUIIMOHHBIMHU pOCCHI;'ICKHMH COIIMOKYJIbTYPHBIMU MW OYXOBHO-HPAaBCTBCHHBIMH LCHHOCTAMH,
MPUHATBIMH B OOMIECTBE MpaBUJIAMH H HOPMAaMH IIOBEJACHHUS W CIIOCOOCTBYIOT TPOI[ECCaM CaMOMO3HAHUS, CAMOPA3BUTHS W COLMATIH3AI[UU
00y4JaroIIMXCS.

JInyHOCTHEBIE PE3YJIbTAThl OTPAKAKOT T'OTOBHOCTDH O6yanOHII/IXC${ PYKOBOJACTBOBATLCSA CHUCTEMOI IO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ u



paclIMpeHUe ONbITa AEATEIbHOCTU Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpMOTHYECKOro BOCIUTAHUS:

[IEHHOCTHOT'O OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HayYHOMY HACIEANIO, TOHUMaHUs 3HAaUEHHs] XUMUYECKOH HayKHu B
KU3HU COBPEMEHHOIo OOIIeCTBa, CIIOCOOHOCTU BIAAETh JOCTOBEpHOW HH(MOpManueldl O MEepeAoBbIX AOCTIXKEHUSAX M OTKPBITUSIX MHPOBOM U
OTEUYECTBEHHOI XUMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTpOWCTBE MU pa U OOIIECTBA;

2) rpa:KIaHCKOT0 BOCIUTAHUS :

NPEACTABICHUA O COLMAIBHBIX HOPMaX M TMpaBWIaX MEKJIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHHUKATHBHOW KOMIETEHTHOCTH B
OOILECTBEHHO MOJIE3HOH, Y4eOHO-MCCIlIe0BaTeNbCKON, TBOPUECKOW M JAPYTMX BHMJAaX MAEATEIbHOCTH, FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM
JeATeIbHOCTU TIPU BBINOJHEHUU Y4YeOHBIX, MO3HABATENbHBIX 3a/la4, BBINOJHEHMH XHMHYECKHUX DSKCIIEPUMEHTOB, CO3JIlaHMHM Y4eOHBIX IIPOEKTOB,
CTPEMJICHHS K B3aUMOIIOHMMAaHHIO M B3aUMOIIOMOILM B Ipoliecce 3TOH yueOHON AedaTenbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEAEHUE U MOCTY KU
CBOUX TOBApHILEH € O3ULIUHA HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHHUS IIOCIIE CTBUN IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOI0 MO3HAHMS

MHUPOBO33PEHUYECKHE IPEICTABJICHUS O BELIECTBE MU XMMHUYECKOH peaKluu, COOTBETCTBYIOLIME COBPEMEHHOMY YpPOBHIO pa3BUTUs HAYKH U
COCTaBJISIIOLIME OCHOBY JUISl TIOHMMAaHUSl CYIIHOCTH HAy4YHOH KapTUHBI MHpa, NMPEACTABIEHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJIBI,
B3aMMOCBS351X YEJIOBEKA C IPUPOJAHON CPENOH, O POJIM XMMHUU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJIEHHbIE HA MOTY4YEHHE HOBBIX 3HAHUN MO XUMUU, HEOOXOIUMBIE AJi O0BSCHEHUs HAOJII0JaeMBIX MPOLIECCOB U
SIBJICHUH, MO3HABaTENbHOM, NH(GOPMAIIMOHHON M YUTATENbCKOM KyJIbTYpbl, B TOM YHCJIE HaBBIKOB CAMOCTOSITENILHOM pabOThl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOI JINTEPATypPOil, JOCTYIMHBIMU TEXHUUECKHUMH CPEACTBAMU MH(OPMAIIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHIO M MO3HAHMIO, JTHOOO3HATETHbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K CamM000pa30BaHUIO, MPOEKTHOW U HCCIIEI0BATENIbCKON
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPaBICHHOCTH U YPOBHS 00yueHUs B AajbHEHIIEM;

4) ¢popMuPOBaHHUS KYJbTYPHI 310POBBS:

OCO3HAHHUE IIEHHOCTH KU3HHU, OTBETCTBEHHOI'0 OTHOLIEHHUS K CBOEMY 3/10pPOBbIO, YCTAHOBKHU Ha 3/10pOBBII 00pa3 *KU3HU, OCO3HAHUE MOCIEACTBUN U
HENpUTHE BPEIHBIX IPUBbIUEK (YIOTPEOIEHUS aJIKOT0JIs, HAPKOTUKOB, KypEeHHUs1), HEOOXO0IMMOCTH COOJIIOIEHNUS IIpaBUII 6€30MaCHOCTH IIPpU 00p allleHUH
C XMMHUYECKHMH BEIIECTBAMH B OBITY M pealibHOM JKU3HU;

5) TpyA0BOT0 BOCTIMTAHUS

MHTEpEC K MPAKTUYECKOMY M3YyUEHMIO Ipodeccuii U TpyJa pa3IMuHOro poja, yBaXXEHUE K TPYILy U pe3ylbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM
Yyclie Ha OCHOBE NMPHUMEHEHHUS IPEeIMETHbIX 3HaHUI MO XMMHUHU, OCO3HAHHBIA BBHIOOP MHJIMBHYaJbHOM TPAaeKTOPUM NPOAOKEHUS OOpa30BaHUS C
y4€TOM JIMYHOCTHBIX UHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, ycnenHoi npodeccnoHanbHOM 1eATeNbHO CTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJalTUPOBaThCA B MpodeccHoHanbHOM cpere;

6) 9K0JIOrNY€eCKOT0 BOCTIMTAHHUS:



AKOJIOTMYECKHU I1eJIeCO00pa3HOe OTHOIICHHWE K NMPHUPOAC KaK MCTOYHHMKY XKHU3HM Ha 3emiie, OCHOBE €€ CyIICCTBOBAHHS, TOHUMAaHHE IEHHOCTH
310pOBOr0 U 0€30MacHOro 00pasa )XKHU3HU, OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PM3UUYECKOMY U IMCUXUYECKOMY 370POBBI0, OCOZHAHHE 11 EHHOCTH
co0ro1eHus TpaBUJT 0€30MMaCHOT0 MOBEICHUS ITPU PabOTe C BEIIECTBAMH, a TAKXKE B CUTYAIUIX, YTPOKAIOIINX 3I0POBBIO U KU3HHU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MMOTyYaeMble MPU U3YYCHUH XUMUH, JJIS1 PEIISHUs 3a7a4, CBSI3aHHBIX C OKPYXAIOIIeH TPUPOIHON CPeloH, I
MOBBIMICHUST YPOBHSI DKOJOTHYECKON KYJBTYphl, OCO3HAHHS TJIOOAJBHOTO XapaKTepa JKOJOTHYECKHUX MPOOJIeM M IMyTed WX pEHIeHUs] MOCPEICTBOM
METOI0B XUMHUHU, SKOJOTHYECKOr0 MBIIIUICHUS, yMEHHUS PYKOBOJICTBOBATHCS UM B NTO3HABATEIHHONW, KOMMYHUKATUBHON U COLIMAIBHON MPaKTHUKE.

METAINIPEAMETHBIE PE3YJBbTATbBI

B cocTtaBe meranmpenMeTHBIX pe3yJbTaTOB BBUICISIIOT 3HAYUMBIC 1151 (POPMHPOBAHUS MHUPOBO33pEHUs OOIIEHAYYHBIC TMOHATHS (3aKOH, TEOpHSs,
MPUHITUII, TUIIOTe3a, (DaKT, cucTeMa, MPOIECC, PKCIIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAyYHBIX YUYEOHBIX MpEeAMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHWH M3 ATHX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O LEJIOCTHOW HAyYHOH KapTWHE MHpa, U YHHBEpCAJbHBIC Y4eO HbIe
NEHCTBUS (MMO3HABaTEIbHBIC, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpbIe O0ECHEeYUBAIOT (POPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEILHOMY
TJITAHUPOBAHUIO M OCYIICCTBIICHUIO YI€OHOH JESITEIbHOCTH.

Ilo3HaBaTe/bHBIE YHUBEPCAJIbHbIE Y4eOHbIe AeiicTBUS

Ba3oBble Jornyeckue 1elCcTBUA:

YMEHUSI HCIIOB30BATh MPUEMBI JIOTHYECKOTO MBINIJICHUS TMPH OCBOCHHHM 3HAHWI: PACKPHIBATH CMBICT XMMHUYECKUX TOHSATUN (BBIACIATH HMX
XapaKTepHbIC MPU3HAKHU, YCTAaHABINBATh B3aUMOCBSI3b C IPYTUMH MOHSITHSIMH ), UCIIOJIH30BATh MMOHATHS JUII O0BSCHEHUS OTJEIbHBIX (PAKTOB U SIBICHUH,
BBIOMPATh OCHOBAHUS U KPUTEPUU JIJIST KITACCU(PUKAIIMN XUMHUYECKIX BEIIECTB M XUMHUYECKUX PEAKIUi, YCTAHABIMBATH MPUIUHHO -CJICJICTBEHHBIC CBSI3U
MEX1y 00bEKTaMHU U3Y4YEHUS, CTPOUTH JIOTHYCCKUE PACCYKACHUs (MHAYKTHBHBIE, ISYKTUBHBIC, TIO aHAJIOTHH), JIEJIaTh BHIBOIBI U 3aKIFOUCHHUS;

yMEHHUE MPUMEHATHh B TPOIECCe MO3HAHUS MOHATUS (MPEIMETHBIE U METaNpeIMETHbIE), CAMBOJIMYECKIE (3HAKOBBIC) MOJICIH, HCIIOIb3YEMbIC B
XUMHUH, TPEOOPa30BHIBATh MIUPOKO MPUMEHIEMbIC B XUMUU MOJICIBHBIC MPECTABICHUS — XMMHUYECKUI 3HAK (CHMBOJ dJIEMEHTA), XUMHUUYecKas (hopmyia
W YpaBHEHHE XHMHUUYECKOW pPEaKIMU — MPU PEHICHHUH Y4eOHO-TIO3HABATEIbHBIX 3a/lad, ¢ Y4YETOM ATHX MOJIEJIbHBIX TPEICTABJICHUHA BBISBIATH U
XapaKTepU30BaTh CYNICCTBEHHBIC MPU3HAKH U3YYaEMbIX 00BEKTOB — XUMUYECKHX BEIIECTB U XUMUYECKUX PEAKIIMH, BBISIBJIATH OOIINE 3aKOHOMEPHOCTH,
MPUYHUHHO-CJICJICTBEHHBIE CBSI3U U MIPOTUBOPEUHS B U3y4aEMBbIX ITPOIIeccax U sIBICHUSIX.

ba3oBble uccienoBarebCkue JeicTBYS.

YMEHHE M CI0JIb30BaTh TTOCTABJICHHBIC BOIIPOCHI B KAU€CTBE HHCTPYMEHTA MO3HAHUS, @ TAK)KE B KaU€CTBE OCHOBBI JIJIs1 (DOPMUPOBAHUS THITIOTE3HI IO
MPOBEPKE MPAaBUILHOCTH BBICKAa3bIBAEMBIX CY)KICHUH;

MPUOOPETEHHUE ONbBITA MO IUIAHWPOBAHUIO, OPraHU3AIMU U MPOBEICHUI0 YUYEHUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIMI0ATh 3a XOJ0M Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €r0 pe3yibTaT, (GOpMyIUpPOBaTh OOOOIICHHS W BBIBOIBI IO PE3yibTaTaM MPOBEAEHHOTO OIbITA, HCCIICIOBAHUS,
COCTaBJIATh OTYET O MPOJCITAHHON paboTe.

Pa6ora ¢ nndopmanmeii:



YMEHHE BBIOMpATh, aHAIM3UPOBATh M MHTEPIPETUPOBATH MHPOPMAIUIO PA3IMYHBIX BUJAOB M (OPM MpPENCTaBICHUS, MOTYYaeMYIO0 U3 Pa3HBIX
HMCTOYHHUKOB (HAyYHO-TIOMYJSApHAsT JIATEpATypa XUMHUYECKOTO COJEP)KaHUs, CIPaBOYHBIE MOCOOMS, pecypchl MHTepHETa), KPUTHYECKU OLIEHHWBATh
MPOTUBOPEUYMBYIO U HEMOCTOBEPHYIO MH(OPMAITHIO;

yMEHUE MPUMEHSTh Pa3IMYHbIE METOABI M 3alpPOCHl MPU TOMCKE U 0TOOpe MHGOPMAIMK W COOTBETCTBYIOIIUX IaHHBIX, HEOOXOAMMBIX MJIs
BBITIOJIHCHUST YYEOHBIX W TIO3HABATENBHBIX 3a]a4y OMPEACICHHOrO0 THUIA, TMPUOOPETEHHE OMNbITa B 00JACTH WCHOJB30BaHUS HH(GOPMAIIMOHHO -
KOMMYHUKATHBHBIX TEXHOJOTHW, OBJIAJICHHE KYJIbTYpOH aKTHBHOT'O HCIIOJb30BAHMS PA3JIMYHBIX TOMCKOBBIX CHCTEM, CaMOCTOSATEILHO BBIOMpATh
ONTUMAJIbHYIO (hOpPMY TIpeACTaBICHHUs] HH(DOPMAIIUK ¥ WIUTFOCTPUPOBATH PellaeMble 3a7a4i HECIOKHBIMH CXEMaMHM, THarpaMMaMu, TpyruMu Gpopmamu
rpaduKy ¥ ©X KOMOMHAITUSMU;

YMEHHE MCIOJIb30BaTh U aHAJIM3UPOBATH B MpoIecce yueOHOH U HCCIeA0BaTEIbCKOM AESITeNTbHOCTH HH(POPMALIUIO O BIMSHUM MPOMBIIUIEHHOCTH,
CENTbCKOT0 X03sCTBA U TPAHCIOPTa HAa COCTOSTHUE OKPY KaIOLIEeil MPUPOIHON CPEbL.

KoMMmyHHKATHBHBIE YHHMBepPCaAJbHbIE yYeOHbIe eiiCTBUS:

yYMEHHsI 3a/laBaTh BOMPOCH! (B Xone nuajnora U (WiM) TUCKYCCHHM) IO CYIIECTBY OOCYXIaeMoil TeMbl, (hOpMYyIUpPOBATH CBOHM MPEITIOKEHUS
OTHOCHTEJIBHO BBITIOJHEHHUS MIPEATIOKEHHON 3a/1a4H;

YMEHUSI TPEJCTaBISATh MOJYUYECHHBIE PEe3yJbTaThl MO3HABATEIBHOM IEATEILHOCTH B YCTHBIX M INMHUCBMEHHBIX TEKCTaX; JAENaTh IPE3CH TaIUIo
PE3yIbTATOB BBIMOJIHEHUS XUMHUECKOTO IKCIIEPUMEHTA (Jab0paTOpHOrO OMbITA, JIA0OPaTOPHOU pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4 €OHOTO
MIPOEKTA);

yMeHHsI y4eOHOTro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABAaTEIbHOM U MCCIENOBATENbCKON JESATENbHOCTH TMpU PEIIeHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéra OOIIMX MHTEPECOB M COTJIACOBAHUSA MO3MIMK (00CYXIeHMs, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JICHCTBUH, ONTPEICIICHUE KPUTEPUEB T10 OICHKE KaueCTBa BBHITIOJIHEHHON pabOThI U IpyTHE).

PerynsiTuBHbIe YHHUBepcaJbHble y4eOHbIE 1eliCTBHUA:

YMEHHE CaMOCTOSITENIbHO OIpeneisTh Leldd JAeATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBISITh, KOHTPOJMPOBATH U TMPH HEOOXOTUMOCTU
KOPpPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpAaTh Hanbosee 3P ¢eKTUBHBIE CIOCOOBI pelleHHs Y4eOHBIX M IMMO3HABaTEJbHBIX 333y, CaMOCTOSTEIHLHO
COCTaBJISITh WM KOPPEKTUPOBATH MPEATIOKEHHBIA aNrOPUTM JEHCTBUI MPH BBINOJHEHUU 33JaHUI ¢ YUETOM MOJIy4YCHHS] HOBBIX 3HAHHH 00 M3ydaeMbIX
00BbEKTaX — BEIIECTBAX W PEaKIHUsX, OLICHUBATh COOTBETCTBHE MOJYUYEHHOrO pe3yibTaTa 3asBIICHHOW €U, YMEHHE MCHOIb30BaTh U aHAIU3UPOBATH
KOHTEKCTHI, IpejIaraeMble B yCJIOBHH 3a/IaHUH.

IMPEJIMETHBIN PE3YJIBTAT:
— YMEHUE UCIOJIb30BaTh TEPMHUHBI 00s1acTH «P0OOTOTEXHUKAY;
— yMEHHUE KOHCTPYHUPOBATh MEXaHU3MBI IS Tpeo0pa30BaHMs IBH)KCHHUS;
— YMEHHE KOHCTPYUPOBATh MOJIEJIU, UCIIOJB3YIOIIME MEXaHUYECKUE MEPENadu, PEIyKTOPHI;



— YMEHHE KOHCTPYHPOBATh MOOHMIIBHBIX POOOTOB, HCIOJIB3YsI PA3JIMYHbIE CHCTEMBI TTePEIBUKCHHS;

— o0y4eHue nporpaMMHPOBAHHUIO pOOOTOB Ha Oa3e podoTa-Manumyssitopa Rotrics DexArm;

- OCBOEHHE OCHOBHBIX ITAIOB PEIICHUS 3a7]a4H; - O0yUYeHHE HaBbIKaM Pa3pabOTKH, TECTUPOBAHUS U OTIAIKH TPOTPAMM;

- 00yueHue HaBbIKaM pa3pabOTKH MPOEKTA, OMPEACIICHUS €r0 CTPYKTYD;

- (opMupoBaTh HABBIKK CBOOOTHOTO OPUECHTUPOBAHUS B TPAPUUECKON Cpeie OMEPAIMOHHON CHCTEMBIL;

- 00y4aTh BO3MOXKHOCTSIM CO3/IaHUSI COOCTBEHHBIX U3JI€NNil, HA OCHOBE 3HAHUS CIIOCOOOB U CPEACTB KOHCTPYHPOBAHUS MOJIETICH.

— yMEHHUE KOHCTPYHPOBATh MEXaHU3MBI IS TPe0oOpa3OBaHMs IBH)KCHHUS;

— yMEHHEe KOHCTPYHPOBATh poOOTa JBUKYIIErocs MO JIUMHUH;

— YMEHHE IPOrpaMMUpPOBaTh paboTa ¢ yIbTPa3ByKOBBIM JATIYMKOM, JTaTYUKOM 3BYKa, JATYNKOM KacaHUS;

— yMeHHEe KOHCTPYHPOBATh BUABI M CIIOCOOBI COETMHEHMI 1eTanell KOHCTPYKTOopa;

— yMeHHe coOupaTh MpocTelIero podoTa No NHCTPYKIIHH;

— yMEHHE MCIO0Jb30BaTh BUPTYaNIbHbIH KoHCTpYKTOp Lego Digital Designer;

— YMEHHE HCIOIb30BaTh HHTEPQEiic MpOorpaMMbl, HHCTPYMEHTHI,

— yMEHHUE KOHCTPYHUPOBATh MPOCTEUIITNE TPEXMEPHBIE MOJIETH poOOTa;

— BIIQJICHUE AJITOPUTMAMH M METOJaMH PEIICHUS] OPTaHN3aMOHHBIX M TEXHUYECKUX 3a]1a4;

— BIIAJICHUE METOJIaMH YTEHUS U CIIOCOo0aMu rpaduuecKoro MpeaCTaBICHHs] TEXHUUECKOU, TEXHOJIOTUUECKONW U MHCTPYKTHBHON WH(OpPMAIIHH;

— TpUMEHEHHE OOIIEeHAay4YHBIX 3HAHWUKW TIO0 TpeIMeTaM eCTECTBEHHOHAyYHOTO0 M MAaTeMaTHYeCKOro IHUKJIa B TIPOIECcCE€ TOATOTOBKH U
OCYIIECTBJICHHS TEXHOJOTMUYECKUX ITPOIECCOB;

— BIazieHue GopMamMu yueOHO-UCCIIeIOBATEIbCKOM, IPOEKTHOMN, UTPOBOM J1ESITEIBHOCTH;

— IUTAaHUPOBAHKE TEXHOJIOTMYECKOT 0 Mpoliecca B MPOLEcce CO3AaHus pOOOTOB U POOOTOTEXHUUYECKUX CHCTEM.

Coaepxanue Kypca

7-8 knacc
PoboToTexHuKka Kak npukiaaaHas nayka. DOBOT (134)
Criocobsl u obnactu nepeMenieHuss podoToB. PoOoToTexHuMka - TeXHUYECKas OCHOBOM pa3BUTHS MpPOM3BOACTBa. Pasputue
oOpa3oBareinpHOl poOoToTexHUKU. Llenmm m 3amaum kypca. Texnuka Oe3zonmacHoctu. DOBOT . po6or mManumynstop, 3D- mpuHTep, J1a3epHBII
rpaBep U pydka ans pucoBanusa. Boamoxxanoctu DOBOT. PucoBanue 00beKTOB MAaHUITYISITOPOM. BBITIOTHEHHE TBOPUECKOT'O MPOEKTA, BBKUTAHUE

KapTHHBI.
IMporpammupoBanue Ha s3bike Python (134)
Python — BBICOKOYPOBHEBBIN SI3BIK TPOrPaMMHPOBaHKs OOIIEr0 Ha3HaYeHHs Y CTaHOBKAa mporpaMMmHoro obecmeucnus Python 3.9.5.

Cucremusble TpeOoBanusa. Wurtepdeiic. Camoyuutens. [lanens umHcTpymeHToB. I[lamutpa komanza. PabGouee mome. OkHo moacka3ok. Ilanens



koHburypauuu. [lepssie mpocteie mporpamMmbl. [lepenada u 3amyck nmporpamm.
OCHOBBI MUKPO3JIEKTPOHUKH (4 4.)
[TporpammupoBanue ycrpoiicts Arduino Ha s3eike Python. Jlatumk kacaHusl, 1aTYWK 3ByKa, JATYMK OCBEIICHHOCTH, JATYMK I[BETA JATYHK
paccTostHUS
IMoaroroBka, 3ammTa npoekra. (44)

TemaTn4eckoe MJIAHMPOBAHKE

TemaTnueckoe TUIAHUPOBAHME IO KYpCY BHEYPOUHOW AeATelNbHOCTH «Jlura poOOTOB» It 7-8 KIIaCCOB COCTAaBIIEHO C Y4E€TOM pabodeil mporpamMmbl
BOCIIUTaHUsA. BocnuTarenpHplll MOTEHIIMAN JAHHOTO BHEYPOUHOrO Kypca oOeclieuMBaeT peaan3aliio CIEAYIOMUX LeIEeBbIX IPHO PUTETOB BOCIUTAHUS
obyuaronmmxcs OOO:

1. Pa3zBuTHE 1IEHHOCTHOI'O OTHOLIEHUS K TPYAy KaK OCHOBHOMY CIOCOOY JTOCTHUXEHMsI )KM3HEHHOTO 0J1arornoiy4usi 4eaoBeKa, 3ajJ0ry €ro YCHELIHOTO
po(heCcCHOHAIBLHOIO CaMOOIPEIETICHHSI U OILYIIEHUs] YBEPEHHOCTH B 3aBTPALIHEM JTHE.

2. Pa3zBuTue EHHOCTHOI'O OTHOIIEHUS K cBoeMy OTedecTBY, cBOoeil Manoil u Oonbiioil Poanne kak MecTy, B KOTOPOM Y€JIOBEK BBIPOC U 103 HAJ IEpPBbIE
pazocTy U HeyJauM, KOTopasi 3aBEllaHa eMy MpeKaMu U KOTOPYIO HYKHO 00eperaTh.

3. Pa3BuTHE 1IEHHOCTHOIO OTHOLICHUS K NPUPOJAE KaK MCTOYHMKY JKU3HM Ha 3eMile, OCHOBE CaMOI0 €€ CyLIECTBOBaHHUs, HY)KJIAIOLIEHCS B 3alIUTE U
ITOCTOSSHHOM BHUMaHUHU CO CTOPOHBI YEJIOBEKA.

4. Pa3BuTHE LIEHHOCTHOI'O OTHOLICHMS K 3HAHMAM KaK MHTEIJIEKTyaJbHOMY pecypcy, oOecreuHBaroleMy Oynyliee dYeloBeKa, Kak pe3yibTaTy
KPOIOTIMBOT O, HO YBJIEKATEIbHOTO Y4eOHOT0 Tpya.

7-8 ki1ace

IlonBenenue

Ne HasBaHue Tembl Bcero Teopus [IpakTuka
UTOTOB

BBojiHOE 3aHsTHE.
1 KpaTtkuii 0030p COZEPIKHMOT 0 2 1 1 -
POOOTOTEXHUYECKOr0 KOMILIEKTa

2 3HakoMcTBO ¢ poborom DOBOT 12 6 6 -
3 [IporpammupoBaHue B 0JIOYHOM cpeie 12 6 6 -
4 OCHOBBI MUKPO3JIEKTPOHUKHU 4 2 2
5 [ToaroroBka mpoekTa 2 2




6 3amnmTa IpoeKTa 2 2
Wroro: 34 15 19
TemaTnueckoe IJIAHUPOBAHMUC 7 - 8 kJ1acc
Ne Tema 3aHsTHS, BUJ 3aHATHS Kou-Bo yacoB
3aHATHS
/11
1 DOBOT . po6or manumynsTop, 3D-nmpuHTEp, Na3epHBIN T'paBep U pydKa I pucoBaHus. TexXHHUKa 0€30MacHOCTH 2
2 3D-nipunTep, Jlazepusiii rpaBep u @pezepHblii cTaHOK. [IpuMepsI UCIOIB30BaHMS. 2
3 DOBOT Moo0z. MonenupoBaHue MpOU3BOICTBEHHBIX JTHHUH. 2
CoBpemenHnoe npousoactso. Muaycrpus 4.0
4 Monyns nuHelHbIX nepeMetnenuii st DOBOT 2
5 Konsetiepnast nenra ais DOBOT 2
6 PucoBanne 00beKTOB MAHUITYJIATOPOM 2
7 JlazepHas rpaBupoBKa u3nenuii Pexxum o0ydeHus 2
8 [IporpammupoBanue arkennid Ha Blockly u Python. 2
9 Bersnenus If Else 8 Blockly u Python. 2
10 Pexypcus u dpaxran yepes gazepuyro pesky ma Blockly u Python. 2
11 Bepkuranue nanoporauka bapuciu va Blockly u Python. ®dpakras 2
12 dopmyna npsimoyronbHuka. ['eomerpus u popmyssie Blockly u Python. 1
13 Koopaunarthas miiockocts. ['eometpust u popmysisl B Blockly u Python. Bepkuranue napa6osbl u runep0osibl Ha 1
TUCTKE Oymaru
14 [TporpammupoBanue Ha Python. [Ipumenenre OUOINOTEK SI3bIKA. 2
15 OcHOBBI MEKPOJIEKTpOHMKH. Mcronp3oBanue ycTpoiicts Arduino B mporpammuposanuu asmwkeanss DOBOT 2
16 Jatunku. MammHaHOe 3peHue 1711 podoTa. 2
17 [TporpammupoBanue ABKeHuil B cpeae Python Pabora Ha mpoekToMm. 2
18 3ammra mpoeKTa 2
UTOTO 34




MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE

1. YyeOHBI HA0OP IPOrpaMMHUPVEMbIX poooToTexunueckux niaardopm THUII 1

Wutepodeiicer: Bluetooth, Ethernet, 12C, PWM, SPI,UART,WiFi.

Kommexkranus: KoHcTpyKTHBHBIE 37IEMEHTHI U3 IUIACTUKA AJI1 COOPKU MOJIEH
MaHUMYJSIMOHHOr0 poboTa, KpenexHbie 31eMeHTh! (BUHTBI, BUHTBI CO CTOTIOPHBIM
3JIEMEHTOM, TaiKH CO CTOIMOPHBIM 3JIEMEHTOM, 3aKJIETKH, XOMYThl), MOIYyJIb TEXHUYECKOTO
3peHusi, PoboToTexHMueckuii KOHTpOJUIEp.

Hannune KoMMYHUKallMK C aHAJOTHYHBIMU MOZYJISIMH ITOCPEICTBOM IIMHBI Ha 6a3e
nocrnenoBaTenbHOro uarepgeiica: Ja.

Hanuuue koHCTpYKTUBHOM, HHTEP(EHCHON U IIEKTPUY €CKOl COBMECTUMOCTH
POOOTOTEXHUYECKOT'0 KOHTPOJIIEPA C ONMIIMOHAIBHO BCTPAaUBAaEMbIM BHEIIHUM
MUKpOKOMIIbIOTEpOM: Jla.

OO11ee KOMYECTBO 3JIeMeHTOoB: 81 mT.

JIONOJIHUTENIbHBIE XapaKTePUCTHKHU ™

OO0pa3zoBaTesbHbIM HA0Op AJI U3YUYEHUS MHOTOKOMIIOHEHTHBIX POOOTOTEXHUUECKUX CHUCTEM
1 MaHUIYJISALHOHHBIX pOOOTOB.

OO6pa3oBaTenbHBI HA0Op MPEIHA3HAYEH [ U3YUEHUsI POOOTOTEXHUYECKUX TEXHOJIOTUH,
OCHOB MH(OPMAIIMOHHBIX TEXHOJIOTUH U TEXHOJIOTUI MPOMBILUIEHHON aBTOMaTU3al1 U, a
TaKXe TEeXHOJOTUH MPOTOTUIIMPOBAHUS U J/INTUBHOI O IIPOU3BOJICTBA.

B cocraB Bxomsrt:

KommiekTyromme u ycrpoiicTa, 00ia1aromnume KOHCTPYKTUBHOM, annapaTHOM

U IPOIPAMMHON COBMECTHUMOCTBIO IPYT C APYIOM.

KoMIekT KOHCTpYKTUBHBIX 3JIEMEHTOB U3 METAJlIA U IJIACTHKA: | mIT.

[IpennasnaueH Ayt COOPKHU MO MAaHUITYJIAIIMOHHBIX POOOTOB C YriI0BOM KHHEMATHKOM,
MJIOCKOIAapaslIeNIbHON KuHeMaTHKou, Delta-knHemaTukoi.

B KOMIUIEKT BXOAAT: KpenexXHbIe 3JIEMEHTHI, 3JIEMEHTHI JIs1 CO3/1aHUS TOBHKHBIX

1 QUKCHPYEMBIX MAPHUPHBIX COSTMHEHNH, COeIMHUTEIbHBIE Kal eIu.
HHTEnneKTyalIbHbICEPBOMOYJIb C HHTETPUPOBAHHOM CUCTEMOM YIIPaBIECHHUS: 7IIT.
CepBOMOIYJIb IPENICTABIIET COOON €AMHBIN 3JIEKTPOMEXaHUUYECKUH MOIYJIb, BKIIOYAIOIINN
B ce0st NpuBOJ Ha 0a3ze ABUraTess MOCTOSIHHOIO TOKA, MOHMKAIOLIUI PEIYKTOP, BCTPOEHHYIO
CHCTEMY YIIPABJICHUS.

CepBoMoayib 00J1aJa€T HHTETPUPOBAHHOM CHCTEMON yIIPaBIICHUS: HATMUHE

@OyHKLINN UHTETPUPOBAHHON CHCTEMBI yIIpaBJIeHUs: 00€CIIeYnBaeT 0OPAaTHYIO CBS3b
WUIMKOHTPOJIb TApaMeTPOB (3HaUEHUE HE TPeOyeT KOHKPETU3ALIHH ).

KoHnTpomupyemMsle napamMmeTphl:N0oI0kKeHN e Bala, CKOPOCTh BpallleHU s, Harpy3Ka IpuBOAa,

a TaKke obecneunBarouiell BO3MOXKHOCTh I10CJIEI0BATENIbHOT0 MOAKIYEHUS IPYT C APYTOM U
YIPABJIEHUs CEPBOMOAYJISIMH 110 TIOCIEA0BATEIBHOMY IOJIIYAYINIEKCHOMY ACHHXPOHHOMY
uHTepgeicy.

Pexxum mocTossHHOrO BpallleHUs BBIXOIHOTO BaJla: HaJU4He.

XapakTEepUCTUKHU:

[lepenatounoe oTHoleHne peaykropa: 250 exn.

MaxkcumanbHbIi MOMEHT: He MeHee 1,5 H*Mm(3Hauenne He TpeOyeT KOHKPETH3AIUH ).
HoMmuHanpHast CKOpOCTh BpallleHHsI B peKUME MOCTOSIHHOTO BpatieHus: oT 0 10 59 060poToB B
MUHYTY(C ITOJIHBIM ITOKPBITUEM IMAIIa30Ha).



MaxkcumarbHas BEIMYHMHA yTila I0BOPOTA B PEKUME ITO3ULIMOHHOIO YIIPABJICHHUS:

He meHee 300 rpagycoB(3HaueHne He TPeOYeT KOHKPETU3AIIHH ).

Pa3pemmaromas criocobHocts: He 6oiiee 0,29 yrioB(3HaueHHE HE TPEOYET KOHKPETHU3AIUH ).
PoGoTorexunueckuit KoHTposep: 1 mrT.

ObecrieunBaeT BO3MOXKHOCTh OCYLIECTBIISITh Pa3pabOTKy MPOrpaMMHOr0 KOJa: HaJIM4He.
Hcnonb3yemslit utHCTpyMeHTapuii cpexa pazpadotku: Arduino IDE u Mongoose OS.
Hcnonb3yemsie s3b1ku porpammupoBanus: C nnu C++(3HaueHue He Tpedyer
KOHKpeTu3aiuu), JavaScript.

[IporpamMmmupyemslii KOHTpoJUIEp 00JIagaeT MOPTaMHU JJI MOAKIIOUEHUS IIU(PPOBBIX

Y aHAJIOTOBBIX YCTPONCTB, BCTPOCHHBIMH MPOTrPAMMUPYEMBIMU KHOIKaMHU

U 3JIEKTPOMEXaHMUYECKUMHU MOJYJISIMU JJI OpraHU3allii CUCTEMBI pyYHOTO YIIPaBIIEHUS,
BCTPOEHHBIMU ITPOrPaMMHUPYEMBIMH CBETOIMOAAMH IS MHANKAIIUU pabovyero pexxuma,
BcTpoennsiMu uHTEpdeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP, PWM, Ethernet,
Bluetooth, WiFi: nanuuue.

XapaKTepUCTHKU:

udpoBbie mOPTHI A7 NOAKIIOYEHHSI BHEIIHUX yCTpoKcTB: 10 mrT.

AHaI0roBeIe MOPTHI IS MOJKJIIOYECHHS BHEIIHUX YCTPOMCTB: § IIT.

ITopter USB nnst nporpamMmMupoBaHus: 2 MIT.

Tym6nep 17151 KOMMYTHPOBaHUS OJAUYH IEKTPONUTAHUA: | 1IT.

Wnrepdeiic USART:1 mi.

Wnrepdetic 12C: 1 mr.

Wnrepdetic SPI: 1 wt.

Wnrepdetic 1-wire TTL: 1 mT.

Wnrepdetic Ethernet: 1 mr.

Wnrepderic Wi-Fi: 1 mr.

Wnrepdetic Bluetooth: 1 mit.

Wnrepdetic ISP:1 mr.

[IporpamMmmupyemasi KHOMKa: 6 IIT.

[Iporpammupyemslii CBETOAUOL: 7 IIIT.

IToTeHIIMOMETp ¢ PYKOATKOM IS IIJIABHOTO YIIPABJICHUS BHEIIHUMH YCTPOHCTBAMMU:

6 .

BerpoenHblii MUKpO(OH: HAaIUYueE.

KommngecTBo sep BCTPOEHHOIO MUKPOKOMIIBIOTEpA: 2.

OnepaTuBHas NaMsATh BCTPOEHHOT 0 MUKpOKOMIIbIoTEpa: 256 M6.

PoGoToTexHnueckuit KOHTposIep 00ecneurBacT BO3MOKHOCTh IPOrpaMMHUPOBAHUS: HATUYHE.
Ucnonb3oBanue s13p1k0B:C mim C++ (3HaueHue He TpedyeT KoHKpeTuzauun), Python

1 cB0OOHO pacnipocTpansemoit cpensl Arduino IDE, a Takxke ynpaBieHust MoziensiMu
POOOTOTEXHUUECKUX CUCTEM € OMOMIbIO cpeabl ROS.

[Iporpammupyemsiii KOHTpoJuiep: 1 mr.

[IporpamMmmupyemslil KOHTPOJUIEP MPEICTABISET COOON BEIYUCIUTEIbHBIA MOTYJIb:
COOTBETCTBHUE.

Oo6manaet UG POBLIMH MOPTAMU: § IIIT.

AmnanoroBeiMu noptamu: 10 mr.,

unteppeiricamu UART, 12C,SPI, TTL, a takxe moxynem 6ecripoBogHol cBsa3u tuma Bluetooth
uWiFi 15 co3nanus anmapaTHO-IPOrPaMMHBIX PEIIEHUH U «yYMHBIX-CMapT»-yCTPOHCTB ISt
pa3paboTku pemeHuil «IHTepHET Bemein».



IInara paciumpeHus IporpaMMUpyeMOro KOHTpoJuiepa: 1 mr.

[TnaTa pacupenust ooecrnedrBaeT BO3M0)KHOCTb IOJKIIIOU€HUSI YHUBEPCAJIBHOTO
BBIUMCIUTEILHOIO MOAYJISI K CeTH IocpencTBoM uHTepdeiica Ethernet: Hannuue.

[Inara pacumpenus o6iasaeT mopTaMu BBOJA-BbIBOJA JJISl HOJKIIIOYEHUS U(PPOBBIX

1 QHAJIOTOBBIX yCTPOMCTB: 40 mmT.

Wnrepdetic SPI 1 BO3SMOKHOCTBIO MMOJIKJIIOUEHUS BHEIIHEH KapThl IaMATU:HAIHMYNE

Monynbs TEXHHUECKOro 3peHHus: 1 mT.

[IpencraBisieT co0oil ycTpoicTBO Ha 6a3e BRIYUCIUTEIBHOI0O MUKPOKOHTPOJLIEpa

Y MHTET pUPOBAHHOM KaMepbl, 00ecreynBarolee paco3HaBaHue MPOCTEHIINX U300 paskeHNU !
Ha MOJyJIe 32 CYeT COOCTBEHHBIX BHIYMCIUTENbHBIX BO3M 0’KHOCTEH: HAIUYHE.

Mozynib TEXHUYECKOTO 3peHusl 00ecneurnBaeT BO3MOXHOCTh KOMMYHUKAIIMHUC aHAJIOTUYHBIMU
MOJyJISIMU TTOCPEICTBOM HIMHBI Ha 0a3e mocienoBaTelnbHOro nHTepdeiicac 1enbio JaibHen en
nepeadn pe3yibTaTOB U3MEPEHUN IPYIIbI MOAYJICH Ha yIpaBJstollee BHIUUCIUTEILHOE
YCTPOMCTBO, MNOAKIIOYEHHOE K JaHHOW IIMHE: HAJINYHE.

Mopayib TEXHUYECKOr0 3peHHs 00eceunBaeT BO3MOKHOCTh OCYIIECTBIISATh HACTPOUKY MOAYIIS
TEXHUYECKOT'0 3pEHUSHACTPOMKY 3KCIO3ULIMH, OalaHca 0€J10ro, LIBETOPa3HOCTHbBIX
COCTaBJIIFOLIMX, IJIOIIAIN OOHapyKUBAEMOM 001acTH U300pakeHMs], OKPYTJIOCTH
oOHapyXUBaeMOK 001acT N300paKEHUS, TOJIOKEHUE OOHAPYKUBAEMBIX 00JIacTei
OTHOCHUTEJIBHO APYT Apyra: HaJIu4ue.

Monyib TEXHUYECKOT0 3peHuUsl 00eCeurnBaeT BO3MOKHOCTh HACTPOUKH: OTHOBPEMEHHOE
obHapyxeHue He MeHee 10 pa3IMyHBIX OAMHOYHBIX OOBEKTOB B CEKTOpE 0030pa (3HAUEeHUE HE
TpeOyeT KOHKPETU3AIlNH ), HE MEHEE 5 COCTaBHBIX 00HEKTOB(3HAUYCHUE HE TpeOyeT
KOHKPETHU3AIMH), COCTOSIIIUX U3 HE MeHee 3 pa3InyHbIX rpadMueckuX NPUMUTHBOB(3HaYEHHE
He TpeOyeT KOHKPETU3alun).

Monyib TEXHUUECKOTO 3peHHus 00J1a1aeT BCTpoeHHbIMU HHTepdeticamu — USB, UART, 1-wire
TTL, I2C, SPI nist KOMMyHUKaIlMK CO BHEIIHUMU MOJAKIIOYAEMBIMU YCTPOMCTBAMU: HAJIUYHE.
[udposbie HHPOPMALIIOHHO-CEHCOPHBIE MOAYJIH, MIpeICTaBIIsIoNIMe co00il ycTpoiicTBa

Ha 6a3ze mporpaMMHUPYEeMOro KOHTpoJIIepa U U3MEPUTEIBHOIO 2JIEMEHTA:

[{udpooit Moxynb 0071agaeT BCTPOSHHBIM MUKPOKOHTPOJUIEPOM: TAKTOBAs 4aCTOTa —

16 MI'i, muHa naHHBIX — He MeHee 8 KOaiiT (3HaueHne He TpeOyeT KOHKPETH3AIUH ).
WuTepdeiice! 11 TOAKITIOUEHHS K BHEITHUM YCTPOMCTBAaM: IM(PPOBHIE U aHAJIOTOBBIE MOPTHI,
1-wire TTL, pa3bem tuna RJ.

[Mudposoit Mogyns obecrieunBaeT BO3MOKHOCTb KOMMYHHUKAILIUU C aHAJIOTHMYHBIMU MOAYJISIMU
IIOCPEICTBOM IIMHBI Haba3e MocIe10BaTeNbHOIo HHTEp(elica ¢ Leblo JalIbHENIIeN nepefadun
pe3yJIbTaTOB U3MEPEHUI IPYIIIIBI MOAYJIEH Ha YIPaBJISAIOIIEE BHIYMCIUTENBHOE YCTPOICTBO,
MOJIKJIIOYEHHOE K JaHHOM IIMHE:HAJINYHE.

[udpoBoit MoAyIb TAKTOBOMKHONKMU: 3 IIT.

udposoit Mmoayas cBeTOAMOA: 3 LIT.

[udpoBoit MOAYyIb KOHIIEBOIO IpephIBaTENs: 3 IIT.

Hudposoit Mmoaynp naTyuKa 1BeTa: 1 mir.

Hudporoit moayns RGB ceeTtoguona: 1mrT.

DneMeHTHI 111 COOPKH BaKyyMHOTO 3aXBaTa:

Bakyymnas npucocka: 1mr.

DNeKTpOMarHUTHBIN KianaH: 11r.

Bakyymnslii Hacoc: 1mT.

YueOHbIH KOMILIEKT, BKIIOYAIOIIUH B ce0s:



YyeOHoe nmocobue, Habop OUOIUOTEK TPEXMEPHBIX AIEMEHTOB JIJIsl TPOTOTHITHPOBAHUS
MoJenell MaHUMYJISIIMOHHBIX POOOTOB, a TAKXKe MPOrpaMMHOe obecreueHre it padoTsl

¢ HabopoM: HaJIM4ue.

[IporpammHoe obecrieueHre odecreuBaeT TPEXMEPHYIO BU3YATU3aLUI0 MOJIENN
MaHUIYJSIIMOHHOr0 po0oTa (¢ yriioBOM, MI0CKONapaIebHON U 1eJIbTa-KUHEMAaTUKOM )

B Ipoliecce paboThl, 00ecreunBaeT NOCTPOCHNE IPOCTPAHCTBEHHOM TPACKTOPUU JBUKECHUS
UCTIOJHUTEIBHOT0 MEXaHN3Ma MaHUMYJISIIIHOHHOTO po00Ta, BO3MOKHOCTh 3aJJaHUs
MOCJIEI0BATEIbHOCTH TOUEK JIJIsl POXOXKIECHUS Yepe3 HUX UCIOTHUTEIbHOTO MEXaHu3Ma
MaHUIYJSIIMOHHOTO0 poboTa: HaJIn4He.

[IporpammHoe obecrieuenre GyHKINOHUPYET, KaK B OTAEILHOCTH B BUJIE CPEbI
MOJIETIMPOBaHMS, TaK U B PSKMME MOHUTOPUHTA B peajbHOM BPEMEHHU MPH MOAKIIOUECHUN
MOJIEM MAaHUTTYJIATOPa MTOCPEICTBOM POOOTOTEXHUYECKOT'O KOHTPOJIIEepa: HaIUYHe.
[IporpammHoe obecrieueHre odecreunBaeT BO3MOXKHOCTh TOCTPOEHUS TpaUKOB 3aJaHHBIX
U TeKylIIMX 0000IEHHBIX KOOPANHAT MAaHUIYJIALUOHHOTO poboTa, rpadkoB 3HAUEHU
CKOpPOCTEH M YCKOpEeHHUs, Tpa(puKOB pacueTHbIX 3HAUEHU HArpy3KU: HAIUYHE.
[IporpammHOe oOecrieueHue Mo3BOISIET 3aJaBaTh MOCIEI0BATEIbHOCTD I1€PEIBUKEHUI
MaHUITYJISITOpa IOCPEICTBOM Habopa KOMaH I B 0J104HO-TpaduuecKkoM nHTepdelice: Hanuuue.
YuebHoe mocobue copepKUT MaTeprabl N0 pa3paboTKe TPEXMEPHBIX Mojieael MOOUIIBHBIX
poOOTOB, MAHUITYJISIIMOHHBIX POOOTOB € PAa3IMYHBIMU TUIIAMH KMHEMATUKHU (yTJ10Bas
KMHEMAaTHKa, IJIOCKO-TIapalljieibHas KHHEMAaTUKa, eybTa-kuHematuka, SCARA nmm
phIUaXKHAsI KWHEMAaTHKa (3HaueHue He TpeOyeT KOHKpeTu3auun), matdgopma CtroapTa),
UHCTPYKIUH 10 MTPOEKTUPOBAHUIO POOOTOB, UHCTPYKIIMHU U METOJUKU OCYLIECTBJICHUS
MHXEHEPHBIX PAacueTOB IPU IPOEKTUPOBAHUHU (pacueThl HArpy3KH U MOMEHTOB, PacyeT
MOIIIHOCTHU IIPUBOIOB, pacyeT MapaMeTpOB KHHEMATHKH ), UHCTPYKLIUU 1O pa3pabOTKe CUCTEM
ynpasienus u [IporpammHoe obecrieueHue 1l yIpaBieHUs! poOoTaMu, UHCTPYKLIUU U
METOJIMKH 10 pa3paboTKe CUCTEM YIPABICHUS C JIEMEHTaMHU UCKYCCTBEHHOI'O MHTEJIEKTa U
MAIIMHHOTO O0y4YeHHs: HaJInuKe

2. YueOHbIH HA00p NPOrpaMMHpPYeMbIX podoToTexHuyeckux miardpopm THUII 2

Wnrepdeiicer: Bluetooth,Ethernet,12C,12S, ISP, SPI, USART,USB,WiFi.

Konn4ecTBo MOTeHIMOMETPOB € PYKOSTKOM IS IIJIABHOT'O YIIPABJICHHS] BHELTHUMHU
ycTpoiictBamu: 1 mit.

KoanuecTtBo cepBonpuBo0B O0NbIINX:4 HIT.

KommngecTBo cepBOnprBOIOB MaJIBIX: 2 HIT.

KonngecTBo maroBsix NpuBOIOB: 2 IIT.

Kommnekranus: 3x mpoBoausie nnieiidsr [lana-Mama, Akkymynsaropras 6arapes, biok
nuTaHus, KuIKOKpUCTAIUTMYECKUI U CIIIe,3apsiiHOe YCTPOICTBO aKKyMYJISTOPHBIX OaTapeH,
Monyns Texauueckoro 3penusi,I inata mis 6ecmacunoronpororunupoanust,[lopter USB st
porpaMmMupoBaHus, [ 1opTel 11 MOAKITIOUEHUS BHEIIHUX IU(PPOBBIX U aHAJIOTOBBIX
ycrpoiicTs,[IpoBona aist MakeTupoBaHus Tuit Mama-Mawma,[TpoBoja Jyisi MaKETUPOBaHUS TUIT
ITanna-Mawma, ITpoBoaa st makerupoBanus tun [lana-Ilana, [IporpaMmupyemMbie KHOTIKH,
[Iporpammupyemsbie cBeToanoasl, PoboToTexnndeckuit KoHTpowiep,CeMucerMeH THEIH
unankatop, CepBonpuBozsl 6ombime, CepBornpuBoabl Maibie, [ llaroBeie mpuBOIbL.

Hannuune BcTpoeHHOro Mmukpomnporueccopa: /a.



Hannvre KoMMyHHKAIUK ¢ aHAJTOTHYHBIMHA MOJTYJISIMU TTOCPEICTBOM IIMHBI Ha 0a3e
nocJiesoBaTebHOr0 HHTEepdeiica:/la.

OO01ee KoIM4YecTBO KOHTAKTOB: 830 1mT.

OO11ee KOJIUYECTBO DJIEMEHTOB: 81 1mT.

JlomoTHUTEbHBIE XapaKTEPUCTUKH **:
OO6pazoBaTenbHbI HAOOp IO MEXaHUKE, MEXaTPOHUKE U POOOTOTEXHHUKE.
Habop npennasHaueH ais mpoBeAeHHs Y4eOHBIX 3aHATHI 110 N3y4E€HUIO OCHOB MEXaTPOHUKH
1 poOOTOTEXHUKH, MPAKTUYECKOT0 TPUMEHEHHUS 0a30BBIX 2JIEMEHTOB AJIEKTPOHUKHU
U CXEMOTEXHHKH, a TaK)Ke HarboJiee pacpoCTpaHEHHOH 3J1eMEeHTHON 06a3bl U OCHOBHBIX
TEXHUYECKUX PEIICHUH, MPUMEHSIEMBIX TIPH MPOSKTUPOBAHUU U IPOTOTUITUPOBAHUH
pPa3TUYHBIX MHXKEHEPHBIX, KHOCPHETUUECKUX U BCTPAUBAEMBIX CHCTEM : HAJTUYHE.
B cocraB Habopa BXOAAT:
Kommuiektyromye u ycrpoiicTa, o0aiaronme KOHCTPYKTUBHOM, 3JIEKTPHUECKOH, armapaTHON
U MPOrPaMMHOIN COBMECTUMOCTBIO JIPYT C IPYrOM: HaJIUYHE.
KoMIekT KOHCTPpYKTUBHBIX 3JIEMEHTOB M3 METaJlJIa i1 COOPKU MaKkeTa MaHUITYJIILIUOHHOT0
poGota: 1 miT.
Komrnekt MeTanandecknx KOHCTPYKTUBHBIX 3JIEMEHTOB JJIs1 COOPKH MaKeTa MOOUIIbHOTO
poGota: 1 miT.
B cocraB koMIIEKTa BXOASTIPUBO/IA Pa3IMYHOr O THIIA:
MoTOpbI C UHTErPUPOBAHHBIM UJIM BHEIIHUM JTaTYMKOM IOJ0XKEHUS (3HaAUeHue He mpebyem
KOHKpemu3ayuu): 2 1mr.
CepBonpuBoa OOJBIION: 4 IIT.
CepBOnpHBO/I IPEACTABISIET COOOM SMUHBIN JIEKTPOMEXaHUIECKUN MOAYJIb,
BKJIFOYAIOINH
B ce0s mpuBOJ Ha 6a3ze ABUTATENs MOCTOSIHHOTO TOKA, MOHWKAIOLINI pEAYKTOD: HAJIH4YHE.
TexHuueckue XxapakTepUCTUKN PUBO/A:
MaxkcumanbHbII MOMEHT: He MeHee 1 SKreM (3rauenue ne mpebyem KOHKpemu3ayuu,).
MakcruMalbHas BeIMYMHA yTriia TOBOPOTa B PEKUME MO3UIIMOHHOTO YIIPAaBJICHUS: HE
MmeHee 180 yrioBbIX IpafycoB (3Hauenue ne mpebyem KOHKpemusayuu,).
CepBonpuBoa Majblii: 2 mT.
CepBonpHBO/I IPEACTABISIET COOOM €MHBIN 2JIEKTPOMEXAaHUY €CKUI MOJYJIb,
BKJIFOYAIOIIHN
B ce0s mpuBOJI HA Oa3e ABUTATEINS MOCTOSTHHOTO TOKA, MOHMKAIOIMUN PEAYKTOP: HAJIUYHE.
TexHuueckne XxapakTepu CTUKH MPUBOJIA!
MaxkcumanbHbII MOMEHT: He MeHee 1,5 K cM (3HaueHnue ne mpebyem Konkpemusayuu).
MaxkcumainbHas BEIMUMHA YIia IOBOPOTa B PEKUME O3ULMOHHOIO YIIPABJICHHUS:
180 yrioBbIX rpaaycos.
[ITaroBsIii IpUBOA: 2 IIT.
DIIEKTPOMEXaHUYECKII MOy b, BKIFOYAIOIINIA B ce0s1 TPUBOA Ha 0a3e JIBUTaTeNs
MOCTOSHHOT'O TOKA, MOHIKAIOIIUN PEIYyKTOP: HATMYHE.
TexHuveckue XxapakKTepUCTHKHU PUBO/IA:
[lepenatounoe oTHOIIEHHE peayKTopa: 64 en.
MakcruManbHbI MOMEHT: He MeHee 3 KI' CM (3HaueHue He mpebyem KOHKpemu3ayuu,).
HomuHanbpHBIN yromn mara B pexkuMe MocTossHHoro Bpamienus: He 6onee 0,1 rpan.
(3HaueHue He mpebyem KOHKpemu3ayuu).



PexuM nocTossHHOr0 BpallleHHs BBIXOIHOI'O BaJla: HAJIUYHUE.
Buemnss cucrema ynpaBiaeHUs AJisl YIPABICHUS TPUBOJIOM B LIATOBOM PEKUME:
HaJM4ue.
DneMeHThI 1151 COOPKHM BaKyyMHOTO 3aXBarta:
BakyymHuas npucocka: 1 mr.
DJIEKTPOMAarHuTHBIN KjanaH: | miT.
Bakyymnslii Hacoc: 1.
DnemeHTHas 6a3a 1 MPOTOTUIUPOBAHUS:
[Inarta nyis 6ecriaeqHOroNpPOTOTUNHPOBAHUS: 1 1mIT.
Ob1ee KOMMYeCcTBO KOHTAKTOB: 830 mIT.
KomnuectBo konTakToB nutanus: 200 mr.
KonnuecTBo KOHTAKTOB 111 MOHTaxa: 630 miT.
Ha6op mpoBo0oB a1t MakeTrpoBaHus: 1 mT.
Habop 31eKTpOHHBIX KOMIIOHEHTOB (PE3UCTOPHI, KOH/IEHCATOPhI, CBETOUO/I bI):
KommiekT pe3ucropos: 1 mir.
Kommnekr ceeroguonos: 1 mit.
KonnuecTBo OTTEHKOB: 3 1IT.
KonmuectBo momyneit B Habope: 50 miT.
MoTOpBI € SHKOAEPOM: 2 IIT.
Wnu¢paxpacHblil faTyuk: 3 mrT.
JlaTuuk Temneparypsl: 1 wmr.
Jatuuk ocBenieHHoOCTH: 1 WIT.
TakToBas KHOIKA: 5 WIT.
WndpaxpacHblil faTyuk: 3 mir.
JlaTumk paccrosiHud Y3-Tuna: 3 mrT.
N3mepsemas nansHoCcTh: OT 0,03 M 10 4 M (€ nosHbiM ROKpbimuem Ouana3ona).
Monyne 6ecnipoBogHoro ynpasiyenus no MK-kanany: 1 mr.
Mogyne npueMHuka: 1 mr.
Monyie myabTa yIpaBJIEHUS! CO BCTPOEHHBIM ITepefaTYMKoM: | mT.
KomnuectBo kHonok ynpasnenus: 10 mr.
Bremnuit Monynip 6ecipoBOIHOM Tepenayy JaHHbBIX 1o TexHoioruu Bluetooth:
I .
Bepcus Bluetooth: 2.0.
CemucerMeHTHbIN HHAUKATOP: 1 MIT.
Kommnuectso pa3psnos: | mr.
Kunkokpucrannmaeckuil fucruiei: 1 mr.
[TorenumomeTp: 3 mir.
3apsHOE yCTPOMCTBO aKKyMYJIATOPHBIX Oatapeii: 1 mit.
Komnuecto kanasos: 1 mr.

MaxkcumanbHblil TOk 3apsaa: He MeHee 0,2 A (3nauenue ne mpebyem KOHKpemu3ayuu,).

Bxonnoe nanpspkenue: 220 B.
AKKyMyJISITOpHas OaTapesi, COBMECTUMAS C 3apSATHBIM YCTPOMCTBOM B KOMILJICKTE:
1 mr.

Emkocth:1400 MAu.
bnok nutanus: 1 mr.

Boixoanoit Tok:oT 1 A 10 2 A (3Hauenue ne mpebyem KOHKpemuzayuu,).



3BYKOBOM M3J1y4yaresib: | MIT.
MynbTUAATYUK I U3MEPEHUATEMIIEPATYPBI U BIaXKHOCTU OKpYKaroLen cpenpl: 1 mrT.
XapaKTEepUCTUKU MYJIbTHAATYNKA!
Bcerpoennsliit MUKpOKOHTpoOsuIep: 1 miT.
TakToBas yactota MUKpOKOHTpouiepa: 16 MI'w.
O0BbeM mamsITH, TOCTYITHOM 10 IIMHE TAHHBIX MUKPOKOHTposuiepa: 8 Koaiir.
WnTepdericHplii pazbem tumna RJ: 1 mr.
Wnrepdetic 1-wire TTL: 1 mt.
[{u¢poBblie ¥ aHATOTOBBIE MTOPTHI.
TeipeBoii nHTEpdEcHbI pazbem: 1 mT.
KonuuecTtBo nuHMM mITHIpEeBOro HHTEPPEHCHOro pazbema: 6 mrT.
KomMmmnekT yHuBepcaabHbIX BBIYUMCIUTEIBHBIX MOYJICH:
bazoBas maTa: 1 wr.
ba3oBas nmaTta yHMBEpCaabHOIO BBIUHMCIUTEILHOIO MOAYJIS IPEACTABIIAET
co0oit:mporpammupyembiii KOoHTpoJuiep B cpeae Arduino IDE wnm aHamoruaHbIx
CcBOOO/IHO pacpoCTpaHsAEMbIX Cpellax pa3paboTKu (3HaueHue ne mpebyem
KOHKpemu3ayuu).
basoBas miata obnanaer BCTpOEHHBIMU UHTEp(d e caMul 1715 MOAKII0YEHHS IUPPOBBIX
Y aHAJIOTOBBIX yCTPOKCTB, BcTpoeHHbMU HHTepdeiicamu: USB, UART, 12C, SPI, 1 - wire
TTL, Bluetooth, WiFi.
[Inata pacmmpenus a1 CeTEBOro B3auMoaecTBus: 1 mir.
[Tnata pacmpeHust odecrneunBaeT BO3MOXKHOCTh MOAKIIOUEHNS YHUBEPCAIbHOIO
BBIUHCIUTEIBLHOIO0 MOYJIS K ceTU nocpeacTBoM uHTepdetica Ethernet:namuue.
[Tnarta pacumpenust o6aaaer mopTaMu BBOJA-BbIBOJA AJISl OJKIIIOYEHUS [IU(POBBIX
Y aHAJIOTOBBIX yCTPOMCTB, mHTEpdeiic SPI 1 BOZMOXXHOCTBIO TTOIKTFOYCHHS BHEIITH €
KapThI IaMSTH: HAINYHE.
[InaTta pacmmpenus a1 NOAKIFOYEHUS CUIOBOM Harpy3ku: | mir.
[Tnata pacmmpeHus A NOJKIIOYEHUS CUIIOBON HArpy3Ku o0ecredrBaeT BO3MOKHOCTh
IIPSIMOTO IMOJKJIFOYECHHS] BHEIIHEH CHIIOBOM HArpy3KH, a TAKXKe PEryJIMpyeMOn Harpy3Ku
nocperactsoM PWM untepdeiica:namnume.
Bxonsiue B KOMIIEKT yCTpoicTBa 00/1aJal0T OJHOBPEMEHHON KOHCTPYKTUBHOM,
JJIEKTPUYECKOM, alIIapaTHOW U MIPOrPpaMMHON COBMECTUMOCTBIO JPYT C IPYTOM:
COOTBETCTBHE.
[Iporpammupyemsliii KOHTposuIep: 1 mr.
ObecrnieunBaeT BO3MOXKHOCTh OCYILIECTBIIATh pa3pabOTKy NPOrpaMMHOI0 KOJa, UCIOJIb3Ys
HHCTpYMeHTapuii cpen pazpabotku: Arduino IDE u Mongoose OS u si3b1k0B
nporpammupoBanus C umu C++ (3uauenue ne mpebyem konkpemuszayuu), JavaScript.
[IporpamMmmupyeMslii KOHTpoJuIEp 00JIafaeT NOPTaMu JJIs IMOJKJIIOYEHUS IU(PPOBBIX
U aHAJIOTOBBIX YCTPONCTB,BCTPOCHHBIMH IPOrPaMMUPYEMbIMU KHOIIKAMU
1 DJIEKTPOMEXaHUYECKUMH MOAYJISIMH JJIs1 OpraHU3alMU CUCTEMBI PYYHOI'O yIIPaBIICHUS,
BCTPOEHHBIMU IIPOrPaMMUPYEMBIMH CBETOANOAAMH ISl UHAMKALMU pab04 €T0 peKuMa,
BcrpoeHHbiMu uHTepdeiicamu: USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.
XapakTepUCTUKHU:
[TopTh! 11t HOAKITIOUEHHUS BHEITHUX U(POBBIX U aHAJIOTOBBIX YCTPOHCTB:
50 .



[TopThl 11t HOAKIIOUEHUS YCTPOHCTB 10 MOCJIEA0BATEIbHOMY HHTepdeiicy:
3 wr.
[Toptet USB st mporpammupoBaHusi: 2 1iT.
TymOnep 17151 KOMMYTHPOBAHUS O/Ia4YH 3JEKTPONUTAHUS: | IIT.
Unrepderic USART:1 mT.
Unrepdetic 12C: 1 wr.
Unrepdetic SPI: 1 mr.
Wnrepdetic Tuma 3pin TTL: 1 mT.
Wnrepdetic Ethernet: 1 mr.
Wnrepdeiic Wi-Fi: 1 mr.
Untepdeiic Bluetooth: 1 mi.
Wntepdetic ISP: 2 mr.
[Tporpammupyemasi KHOMKa: 6 MIT.
[IporpamMmmupyemslii CBETOANO;: 7 IIT.
[ToreHIMOMETp € PYKOSTKOM JIJIsl [IJIABHOT'O YIIPABJIEHUS BHEIIHUMH yCTPOHCTBAMHU:
6 .
Monynbs TEXHHYECKOro 3peHHus: 1 mrT.
Moyib TEXHUYECKOT0 3pEHUSI UMEET BCTPOEHHOE IIPOrpaMMHOE 0OecIieueHHeE,
MI03BOJISAOILIEE OCYILECTBIISITH HACTPOUKY CHCTEMbBI MAIIMHHOIO 00Y4YEeHHUsI TapaMeTpOB
HEHpPOHHBIX ceTel 1 0OHapYKEHHsI OObEKTOB, OIlpe/leIEHHs UX TapaMeTPOB U
nanbHEUIIeH uaeHTU(DUKAIIUN: HATUINE.
O6naaeT COBMECTUMOCTBIO C Pa3JIMUYHBIMU ITPOrPAMMHUPYEMBIMU KOHTPOJUIEPAMHU C
nomouibio uutepgeiicos - TTL, UART, 12C, SPI, Ethernet: nanuuue.
BrimomnHser Bce u3aMepeHus U BIYMCIIEHUS IOCPEICTBOM COOCTBEHHBIX BHIYUCIUTEIbHbBIX
BO3MOKHOCTEH BCTPOEHHOI0 MUKPOIPOI[eCCopa:HaIuYHe.
Bo3M0OXXHOCTB pa3pabOTKH U yCTAaHOBKH MOJIb30BATEILCKOTO MPOrPAMMHOI0 00ecredeHusl,
MCIOJIb3YIOIETO aNapaTHbIe BRIYUCIUTENbHBIE PECYPChI, TaMsITh, BUIEO TaHHbIE
1 uHTepdeiicsl MOy CpeICTBAMU BCTPOEHHOT'O B HET'O TPOrPaMMHOTO
obecrieueHus :HaInIne
B03MO0XHOCTh KOMMYHUKAILIUY C aHAJIOTUYHBIMU MOJYJIIMU IIOCPEICTBOM LIMHBI Ha 0a3e
II0CJIEI0BATENbHOIO HHTEp(delica ¢ Leblo AalbHel el epeadu pe3yIbTaToB U3MEPEHUN
IpyMIbl MOAYJIEH Ha yIpaBJIAIOIIEe BRIYUCIUTENBHOE YCTPONUCTBO, MOJKIIOUEHHOE K TaHHOU
LIMHE: HaJU4ue.
BerpoennoenporpaMMHoOe o0ecrieueHue Mo3BoJISET OCYIIECTBISITh HACTPOUKY MOLYJIS
TEXHUUYECKOT0 3pEHUS: HACTPOUKY SKCIO3UIMH, Oananca 6enoro, HSV cocrasmsronmx,
101111 OOHapyKUBaeMOM 00JacT N300pakeHUsl, OKPYIJIOCTH OOHApYKUBAEMOM 001acTH
n300paXkeHHUs], 0JIOKEHNE O0OHAPYKUBAEMbIX 00J1aCTEH OTHOCUTEIBHO APYT JAPYyTa,
MalIMHHOE 00y4YeHHe NapaMeTpOB HEHPOHHBIX CeTel /Il 0OOHapYKEHUsI 00BEKTOB, GOpMY
1 3aKO/IMPOBaHHbIE 3HAUEHUS 00HAPYKUBAEMbIX MapKepoB THUIIa Aruco, pa3Mepsl
00HapyKMBaeMbIX OKPYKHOCTEH, KBaIpaTOB U TPEYrOJbHUKOB, IapaMeTPOB
KOHTPACTHOCTH, pa3MEpPOB, KPUBU3HBI U MTOJIOKEHHS PACIIO3HABAEMbIX JIMHUI: HaJUYHeE.
XapaKTEepUCTUKH:
becnipoBoanoit untepdeiic Wi-Fi.
becnipoBonnoit naTepdeiic Wi-Fimis HacTpoiiku Moxyiisi, mepeayn BUIE0 MOTOKA
Y IaHHBIX 00 0O0OHAPYKEHHBIX 00BEKTAX CO CTAIIMOHAPHBIX K MOOHIIBHBIX YCTPOMCTB
(cmaprdoHa, MIaHmIeTa), MOAKIIOYCHUS MOIYJIS K ceTH VIHTepHeT: Hajau4ue.



Nutepdeiic Bluetooth 4.0.
Nurepdeiic Bluetooth 4.0 ns oOMeHa JaHHBIMHM C MOJTYJIEM C MOOHMJIBHBIX YCTPOMCTB:
HaJIM4He.

Wnrepdeiic USB: 1 wr

Kou-Bo sanep nponeccopa:2 mir.

Yacrora mpoueccopa: 1,2 I'Tn.

OrnepaTuBHas MaMsITh:256MOauT.

Bcetpoennoe 3anomuHaromee yctpoiicto:4 ['6aiT.

YacroTa monyuyeHus U nepeadn BUJAeo MOTOKa MEXy MPOorpaMMHO-aIapaTHBIM

KOMILJIEKCOM, UCIIOJTHSIEMbIM Ha MOAYJIe, pu pazpemieHnu 2592x1944: 15 kaapoB B cek.

MaxkcumanbHOe pa3pelieHrne BUIeonoToKa, mepeaaBaeMoro no uurepgeiicy USB:

2592x1944 nukc.

Ko:n-Bo paznuyHbIX 00bEKTOB, 00HAPYKHUBAEMBIX OJHOBPEMEHHO B CEKTOpe 0030pa

MoxyJis: 10 mT.
OO611ee KOJMYECTBO JIEMEHTOB B HaOope: He MeHeeS00 mT. (3rauenue nempebyem
KOHKpemu3ayuu,).
Habop obecnieunBaeT BO3MOXKHOCTb pa3padOTKH MOAEIN MOOMIBHOIO podoTa,
ynpasisieMoiiB FPV-pexume nocpenctBoM nporpaMMHOro odecnedeHus s MepCcoHalbHOr o
KOMIIbIOTEpa U MOOMIIBHBIX ycTpoiicTB: Ha 6aze OC Android wu 1OS (3uauenue ne mpebyem
KOHKpemu3ayuu,).
ObecrieunBaeT BO3MOXKHOCTh YIIpaBiI€HHUs MOOUIBHBIM POOOTOM U BCTPOEHHBIM
MaHUITYJSITOPOM OCPEACTBOM Ipaduyeckoro nHTepdeiica, BKIHOUAOMUM B cedst Habop
KHOIIOK
U TiepeKJIroyaTesiei, 1Ko CTUK, 00IacTh 111 0TOOPaKEHUS BUAEO: HAINYHE.
Habop obecnieunBaeT BO3MOKHOCTb U3YUEHUS OCHOB pa3paOOTKU MPOrPaMMHBIX U
anmapaTHBIX KOMIIJIEKCOB MHXKEHEPHBIX CUCTEM, pelieHuit B chepe «HTepHeT Beleiy, a
TaK)Xe pelIeHni
B 00J1aCTH POOOTOTEXHUKHU, HCKYCCTBEHHOI'O MHTEIJIEKTa U MAIIIMHHOT O O0yUYeHUs: HaJIM4HeE.
B cocraB Habopa BXOAUT MOCOOME 110 U3YYEHUIO OCHOB AJIEKTPOHUKH U CXEMOTEXHUKH,
pewenuii B chepe «MHTEpHET Beleil», pa3paboTKH ¥ NPOTOTUIIMPOBAHUIO MOJIENE poOOTOB:
HaJu4ue.
B cocraB Habopa BXOAUT OCOOME 110 U3YYEHUIO OCHOB Pa3padOTKU CHCTEM TEXHUYECKOIO
3pEHUS U AJIEMEHTOB UCKYCCTBEHHOI O MHTEJUIEKTA: HaJM4YHe.
MatepuajbHO-TeXHHYeckoe o0ecnieyeHue:

VY4eOHbIH KaOUHET
HoyTtOyxku.

Kommrekt mebenu

Cron st cOopku poOOTOB.

Kanposoe obecnieuenne
[Temaror, cooTBeTCTBYIONIMIA TPeOOBAaHUAM MPOPECCHOHATBHOTO CTAHIAPTA.

JIUTEPATYPA

Y4yebHo-M CTOOANYCCKOC obOecrieueHue



JIutepatypa 11 yYUTEIS:

1. Y4eOHO - METOIMYECKHI KOMITJICKT MaTepuaioB «I1epBopobor». MHCTUTYT HOBBIX
TEXHOJIOTHM;

2. Ileppunwesa JLII. u np. O6pa3oBarenbHast poOOTOTEXHHUKA BO BHEYPOUHOU yueOHOI
NeSITeIbHOCTH;

3. Konocos /I.I". I1epBsiii 11ar B poOOTOTEXHUKY: MPAKTUKYM J1JIs 5-6 KIIacCoB;

4. Komtocos /JI.I". OCHOBBI MHKPOIIPOLIECCOPHBIX CUCTEM YIPaBIEHUS — MpPOrpaMma Jis
y4ammxcs

9-11-x x1accos;

5. XyTtopckoit A.B. TexHOJI0rus MPOEKTUPOBAHUS KITIOUEBBIX U MPEIMETHBIX KOMITETeHIUH //
HNuteprer-xypHan "Diinoc"// http://eidos.m/joumal/2005/1 21

6. bemmosckast JI.I'., bennosckuii A.E. [Iporpammupyem mukpokommnbeiotep NXT B LabVIEW.
-M.:

JAMK, 2010, 278 ctp.;

7. Buneomarepuansl. - M.: [IKI" «POCx», 2012;

8. Habop obpa3zoBaTensHoOro Jlero-koncrpykropa Lego Mindstom NXT 2.1.
WucTpykiuu kK cOOpke U MporpaMMUpOBAHHUIO.

9. Moii niepBblii poboT, uiu 33 skcrepuMenTa 1o podotorexuuke: OOpa3zoBaTesbHas
IIporpamma JI0oJHUTENIbHOro oopasoBanus/ABT.-cocT.: Huukos H.B., Huukosa T.A.- c.
ITanaesck:

Meronunueckas ciyxb6a, 2013

10. ®ununnos C.A. PoboTtoTexnuka s nereit u poguteneit. C-I16, «Hayka», 2011r.
11. Konocos /.. I1epBblii mar B poOOTOTEXHUKY: MPAKTUKYM JJIsi 5 -6 KJIacCOB.
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