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INOACHUTEJIBHASA 3AIINCKA

Onucanue npeaMeTa, TUCHUIIMHBI KOTOPOMY NMOCBSIIIIEHA MPOrpaMMa

Kypc opueHTHpoBaH Ha pelIeHHE MPAKTUYECKUX OJMMITUAJHBIX 3a/ad
HaBUTAIlMM U aBTOHOMHOTO JIBrkeHus podora DJI Robomaster S1 na 6a3e maccu
NioHa, a Taxxke kBaapokontepa 'eockan [InoHep ¢ HCHONIB30BaHUEM TEXHOJIOTUH
KOMIBIOTEPHOTO 3peHus. Ha 3aHATHAX pebddaTra MO3HAKOMATCS C BHJAMHU
OCCIUIIOTHRIX CHCTEM H cdepaMu HUX NPHUMEHEHHUs, pa3padO0TaloT CKPHIITHI
TPACKTOPUI aBTOHOMHOTO JBFDKEHHUS, HaydaT poOOTa pacro3HaBaTh OOBEKTHI,
BBIUUCIIATHP WX MECTONOJOKEHHE B TMPOCTPAHCTBE, IMOPAKAThH MHUIICHH |
TPAHCIIOPTUPOBATH IPy3bl. BusyanpHas ¢opMa nmporpaMMHUpOBaHUS APOHA B CPEIIE
TRIK Studio u urpoBbic peKMMBI MPHIIOKEHHs Robomaster caemaror mporiecc
0Oy4eHHs POCTHIM U YBIIEKATEIbHBIM.

PackpbITHe BelylIMX H/eil, HA KOTOPBIX 0a3upyeTcs NporpaMmma

OcHOBHOI wmzaeell mnporpaMmbl ABISETCS (OPMHPOBAHUE Y Yy4alllUXCSA
MIPOCTPAHCTBEHHOTO MBINUICHUS W 0Oa30BBIX HABBIKOB IPOTPaMMHPOBAHUS
ABTOHOMHBIX OECIMUJIOTHBIX CHCTEM C HCIOJIh30BAHMEM TEXHOJOTHH MAIIUHHOTO
3peHusl.

Copepxanne Kypca aKkTyaJlH3upyeT 3HAaHUSA 10 MaTeMaTHKe, TEXHOJOTHH,
OKpY’>XKaloIlleMy MHpY, CIIOCOOCTBYET pa3BUTHUIO HABBIKOB COTPYJHUYECTBA H
OepeXKHOTr0 OTHOILIEHUS K TEXHHUKE.

Onucanue KJIOYEBBIX MOHATHI, KOTOPLIMH ONEPUpPYEeT aBTOP
NpOrpaMMBbl:

DJI  Robomaster S1 — uHHOBaIMOHHBIA  pPa3BUBAIOIIUNA  POOOT,
CKOHCTPYHUPOBAHHBIA JJII PACKPHITHS MOTEHIIMANA JII000TO 3aMHTEPECOBAHHOTO B
MOJIyYCHUH 3HAHUHN YEJIOBEKa.

l'eockan Iluonep — »5TO OTKpbITas MoayipHas Tuiargopma Ha 0Oase
KBaJIPOKOIITEpa, MpeAHa3HAUYCeHHAs IJIsl KOMIUIEKCHOTO pelieHus 3amad B cdepe
00pa3oBaHUs U HE TOJBKO.

TRIK Studio — cpena nmporpaMmmupoBaHus, TO3BOJISIOIIAS PEIIATh 3a1a4l KaK
C TIOMOIIIBIO TTOCJIEZIOBATEIFHOCTH KAPTHHOK, TAK U CJIIO)KHOTO TEKCTOBOTO SI3BIKA.

ArUco-maprepst — 3TO TIONyJIsIpHAs TEXHOJOTHS JJIS MO3UIIMOHUPOBAHUS
POOOTOTEXHUYECKUX CUCTEM C UCIIOJIb30BAHUEM KOMIIBIOTEPHOTO 3PEHHUSL.

Aneopumm — 3TO TOYHO ONpeAeNEHHAs WHCTPYKLHUS, IOCIEI0BATEIbHO
MPUMEHSIS KOTOPYIO K UCXOJHBIM JIaHHBIM, MOKHO TIOJTyYUTh PEIICHUE 3aJa4H.

Becnunomusie asuayuonHvle cucmemsl — 3TO KOMIUIEKC, BKIIOYAIOIINN OJTHO
VTN HECKOJIBKO OE€CTTMIIOTHBIX BO3IYIIIHBIX CYJIOB, a TAKKE HA3€MHBIE TEXHUUECKHE
CpelcTBa U 00OPYJOBaHUE HABUTAIIMM U CBSI3U, MCIOJL3YEMBbIC NJISl YIPaBICHUS
MOJIETOM BO3YIIHBIX CYJOB.

Omni-Mecanum (xoneco Hnona) — pPasHOBHIHOCTH KOJjeca Ha OCHOBE
POJIMKOB, TIO3BOJIsTTOIIEE TIAT(HOpPME ABUTATHCS B JTFOOOM HapaBICHUH.

becnunomnwiii nemamenvuviu annapam, bJIA, BIIJVIA; 6 paszecosopuou peuu
makoice beCnUIOMHUK,; OpoH (om auell. drone «mpymeHsy) — NeTaTEIbHBIN anmnapar
0e3 aKuIaxa Ha OopTy.



Tpaexmopus nonema — COBOKYIIHOCTb I1OCJEIOBATENIbHBIX IOJIOXKEHUN
BO3JIyIIIHOTO CyJHa B BO3YIIHOM IPOCTPAHCTBE BO BPEMSI BBIIIOJHEHHUS M1OJIETA.

domocvémrka — Tporecc co3naHus (momyudeHus) QororpaduvuecKoro
U300paxKeHHUS.

HanpagiieHHOCTH IPOrpaMMblI

JlononHuTenbHas oOmieo0pa3oBarenpHas 00IIepa3BUBaoIIas IporpaMmma
«beciunoTHble  pOOOTH3MPOBAHHBIE  CHCTEMBD»  HMEET  TEXHHUYECKYIO
HaIpPaBJICHHOCTb.

YpoBeHb 0CBOCHHS TPOTPAMMBI

YpOBEHb OCBOEHHUS IPOrPaMMBbI — OA30BBIH.

AKTYaJILHOCTH 00Pa30BaTe/IbHOI MPOrPaMMBbI

AKTyanbHOCTh MNpoOrpamMmbl OOYCIIOBJIEHA TEM, UYTO pa3BUTHE HABBIKOB
BBIUMCIUTEILHOTO MBIIUIEHUST B paHHEM IIKOJIBHOM BO3pacTe  SBIISETCS
byHnamMeHTOM I (OPMHUPOBAHUS HWHKEHEPHO-TEXHUYECKUX KOMIETEHIUI
yuamuxcs. Cpepa npuMeHeHHs] OeCIHIOTHRIX pOOOTU3UPOBAHHBIX aNMapaToB Ha
CErOJHSAUIHUI JIeHb OOIIMpHA: MAHUIYJSATOPHl Ha MPOMU3BOJACTBE, OECHUIOTHBIN
TPAKIAHCKUI TPAHCIOPT, WCCIEAOBATEIbCKUE, ClacaTelibHble, BOEHHBIE U
KOCMUYECKHE CUCTEMBI.

IHeparoruyeckasi nejiecoo0pa3sHoCTh 00pa3oBaTeJIbHOM IPOrPAMMBbI

B pesynbrate 00yuyeHUss TO TMPEACTABICHHOW NpOrpaMMe ydYalluecs
pacIIMpsT CBOM 3HAHUA B 00JIACTH yCTPOMCTBA U Cepbl IPUMEHEHHS OECTTMIIOTHBIX
pOOOTU3UPOBAHHBIX CHUCTEM, MOJy4yaT HAaBBIKM COCTaBJICHMSI aJFOPUTMOB
TPACKTOPUH JBHKEHUS B TPEXMEPHOM MPOCTPAHCTBE M HAyyaTcsl peajr30BbIBATH
UX B CpeJie BU3yaJIbHOI'0 IporpaMMmupoBanus. 11o 3aBepiiennn Kypea y ydammxcs
Oyner chopMupoBaHa 0a3a 3HaAHMM, JOCTATOYHAS IS y4acTHUS B MPOQUIBHBIX
KOHKypcax u onumnuaznax. [lpu npogomkennn o0ydenus o kypcy «becnuiaotHsie
pOOOTU3UPOBAHHBIE CHUCTEMBI» B CpPEJHEH BO3PACTHOW TpylIne U3yYEHHbIE
YYAIIUMUCS ~ aITOPUTMbl  MOTYT OBITh pealiM30BaHbl Ha JPYrHMX S3bIKAX
nporpammupoanus (Arduino C/C++, Python).

IIpakTnyeckasi 3HAYMMOCTH 00Pa30BATEJIbHOM POrPaMMbI

[IpakThueckass 3HAYUMOCTh HPOrPAMMBI 3aKIIOYAETCS B  pealu3aliu
MPaKTUKO-OPUEHTUPOBAHHOTO TOJX0Ja, KOTOPBIM CIOCOOCTBYET MOJYyYEHHUIO
KAUECTBEHHbIX TEPBUYHBIX 3HAHUH, YMEHMHA W HAaBBIKOB BH3yaJbHOIO
IPOrpaMMUPOBAHUS OCCIUIOTHBIX POOOTHU3UPOBAHHBIX CUCTEM, KaK (pyHIaMeHTa
JUISL  TIOCJHENYIOIIEr0 M3Y4YEHUs S3BIKOB IIPOrpaMMHUpPOBAHMS HAa  ypoKax
UH(GOPMATUKU U APYTUX MPUKIAJHBIX Kypcax.

Taxxe, oOydaromuecs MoJydyaT 3HAHUS, YMEHUS M HaBBIKM B 00JacTH
COLIMAJIBHOTO  B3aMMOJCHCTBUS, CaMOOINPENEIECHUSI W CaMOpEaM3al, YTO
CHOCOOCTBYET COLMANIM3AIIMU BCEX TPYIII 00yYarOIIUXCsl.

IIpuHuUMIIBI 0TOOPA coAepKaHUA 00PA30BaTEJIbHOM IPOTPAMMbI

[TpuHnmner oTOOpa coaepkanus (0Opa30BaTENIbHBIA MPOIECC MOCTPOCH C
Y4€TOM YHHUKaJbHOCTH M HEMOBTOPUMOCTH KaXXIOro peOEHKa M HampaBlieH Ha
MaKCUMaJIbHOE Pa3BUTHE €r0 CIIOCOOHOCTEN):

— TMPUHIUN €IUHCTBA PA3BUTHSI, 00YUEHUS U BOCIIUTAHUS;

— MPUHLHI CHCTEMATUYHOCTH U MOCJEI0BATEIbHOCTH;



— TPUHIIAI JOCTYITHOCTH;

— MPUHIIMNI HATJISAHOCTH;

— TMPUHIINI B3aUMOJACHCTBUS U COTPYAHUYECTBA;

— TIPUHIINAN KOMIUIEKCHOTO TOIX0/1a;

— TMPUHIMI TPUPOAOCO0OPA3HOCTH U KYJIBTYPOCOOOPa3HOCTH;

— MPUHILINI TyMaHU3Ma.

OT1iuvuTeIbHBbIE 0COOEHHOCTH NMPOrPaMMBbI

OTAMYUTENbHON  OCOOCHHOCTBIO  MPOrPaMMbl  SIBJISIETCS  BO3pACTHAs
kateropus ydamuxcs (9-11 ner), 1t KoTopoi 0053aTeIbHBIM YCIIOBUEM O0YUYEHUS
Ha KaXJIOM YpOKE SIBJISIETCS MOCTOSHHAsl CMEHa JESTEIbHOCTU, OKPYKAIOIIETO
npocTpaHcTBa M oObekTa oOydeHus. CopaepkaHue MNPOrpaMMbl BIEPBbIC
MO3HAKOMUT YYAIlIUXCS C HA3eMHBIMU OCCHWJIOTHBIMH CHCTEMaMu Ha MpUMEpe
oOpa3zoBarenpHOro poBepa Robomaster S1, a takke ¢ MHOrO(YHKIIMOHAIBHBIM
npoHoM ['eockan [Inonep.

[Io cTpykType KaxKabli ypOK YCJIOBHO JEJIUTCS Ha HECKOJIBKO YacTeu:
M3yUCHHE MaTepuajga C BUKTOPUMHOM Ha aKTyalu3alyio U OOOOIIEeHWE 3HAHUM,
aHaJIM3 MapIIpyTa ABIKCHUS (M3MEPEHHE TPACKTOPUN M Pa3MEPOB MPEIISITCTBHUI),
pa3paboTKa alropuT™Ma B rpyIax, UCIBITAHUE pa3pad0TaHHOTO CKPHUIITA.

Camplif Ty4mmil cnoco0 M3y4eHHUs! alrOPUTMHUKUA U MPOTPaAaMMHUPOBAHUS —
WHTErpalus TMpolrecca OO0ydeHUs ¢ MPUKIATHON AUCIHUIUIMHONW. DTO IMO3BOJUT
pebeHKy cpa3y Ha TPaKTUKE TMPUMEHATh pa3paOOTaHHBIE aNTOPUTMBI K
bu3nUecKoMy YCTpPOMCTBY M ONIYIIATh PE3yibTaT pabOThl HE QopMaiabHO, a Ha
MIPaKTHUKE.

Lean o0pa3oBaTebHOM NPOrpaMMbl

Cosznatb ycnoBus st GOopMUPOBaHUS y O0yUAIOIIMXCS YCTOMUMBBIX 3HAHUN
U HaBBIKOB B 00JIaCTH BHU3YyaJbHOTO TIPOTPAMMHPOBAHMS  OCCIMIIOTHBIX
POOOTU3UPOBAHHBIX CUCTEM.

3anauu

Obyuarowue:

« copmMupoBaTh HABBIKM TMPOCTPAHCTBEHHOTO W  AJITOPHUTMHYECKOTO
MBIIIIJICHUS;

* TO3HAKOMHTH C OCHOBAMHU MAIIIMHHOTO 3PEHUS;

 copmupoBaTh yMEHUS U HaBBIKA B 00JIACTH PYYHOTO M MPOrPAMMHOTO
(Bu3yajbHOE MPOTrPaMMUPOBAHKE) YMPABICHUS OCCHUIOTHBIMHU JIETATEIHHBIMU H
HA3EMHBIMUA CHCTEMAaMH.

Pazsusarowue:

* Pa3BUTh KOMMYHUKATUBHBIC KOMIIETCHIIUN B OOIIEHUN U COTPYTHUUYECTBE
CO CBEPCTHUKAMHU M B3POCIIBIMHU B MPoOIecce 00pa3oBaTeIbHON U COPEBHOBATEILHOM
NEeATEITbHOCTH;

* pacHIMPUTH HABBIKK CaMOOOPa30BaHUS Ha OCHOBE MOTHBAITUH K ITO3HAHUIO
Y TBOPYECTBY;

« pa3BUTh BOOOpaXEHWE, TMPOCTPAHCTBEHHOE M  KOHCTPYKTOPCKOE
MBIIILICHHUE.

Bocnumamenvnuie:



« copmMupoBaTh YBaXXUTEJIBHOE OTHOILIEHHE K COBMECTHOM MPOEKTHOM
paboTe, TOBapuIlaM IO KOMaHJE, BKJIaAy KaXXJOTr0 y4YaCTHUKA B JIOCTHKCHHUH
OOIIIeH I1eTIH;

* TPUBUTH MOHATHE OEPEKHOTO OTHOIIEHUS K 000PY/I0BAHUIO;

 chopmupoBaTh 3HaHHS B 00JIACTH TEXHUKH OE30MAaCHOCTH TPU padoTe C
MEXaHUYECKUMHU YaCTIMU POOOTHU3UPOBAHHBIX YCTPONCTB;

* pPACKpBITb TBOPYECKHMH TOTEHIMAT IIKOJBHUKOB C JaJbHEUIIEH
OpHEHTallMel Ha y4yacTHhe B COPEBHOBAHUSAX Pa3HOTO YPOBHSI.

Ilcuxosoro-nexaroruyeckue XapaKTepUCTHKH o0yuaronuxcs,
Y4YaCTBYIOIIMX B peajn3anuu 00pa3oBaTe/JbHOI NPOrpaMMbl.

[Iporpamma «becnmnoTHbie poOOTU3UPOBAHHBIE CUCTEMBD) IpeIHa3HAYCHA
s nereid B Bospacte 9-11 ner (3-4 ximaccnl). I'pynma MOXKeT COCTOSITh U3 JeTeil
OJIHOTO BO3pacTa WK ObITh pa3HOBO3PACTHOM.

UYucnennsiil coctas rpymni: 12-15 genosek.

Oco0eHHOCTH OpraHu3anum 00pa3oBaTeJIbHOr0 Mpouecca

OTAMYUTENHEHON 0COOEHHOCTHIO OpraHu3ali 00pa3oBaTEIbLHOrO IMpoLecca
ABJISIETCA WTpoBasi (opMa MPOBEACHUS 3aHSATUM M TIOCTOSIHHAs CMEHAa BHUJIOB
JeaTesIbHOCTH. TBOpUECKrE 3ajaHusl MOTYT ObITh BBIMIOJIHEHBI KaK B TPyINIe, TaK U
WHIWBUAYaJIbHO. Pabodee MpOCTPaHCTBO JIS UCIBITAHUA MOXET OBbITh
OpraHMU30BaHO B Kjacce ¢ coOJIoJeHuEM TEeXHHKU Oe3omacHOocTH. OO000IeHue
W3YYEHHOTO Marepuaja MOXeT OBbITh OpPraHU30BaHO B BHJIE TPYMHIOBBIX
COPEBHOBAHUI.

®opMblI 00yUeHHS 10 00pa30BaTeIbHOI IPOorpaMmme

Peanuzanus ngaHHOW mporpamMMmbl  TpeAnosiaraetr cieayronme (QopMmsl
OOy4eHHs — OUHYIO U, TPU HEOOXOTUMOCTH, TUCTAHITMOHHYIO.

[Ipu peanuzanuu TUCTAHITMOHHOTO OOYYEHHS TEAaror MOXKET MUCIOIb30BaTh
maTGopMbl It OOMEHa TEKCTOBBIMH COOOIIEHUSIMA W opraHuzauuu VolP
koHpepenuuii: ZOOM, Skype, Telegram, Viber.

JlucTaHIMOHHBIM (PopMaT MOXKET ObITh OpPraHW30BaH B cllydae BBEACHUS
KapaHTUHHBIX MEP WIH JJIUTEIBLHOTO OTCYTCTBUS YUaIIErocs mo mpuyruHe 00JIe3HU
(c cornacusi ponureneii). [Ipu 3Tom 00yueHHE CONMPOBOKIAACTCS BHUICO3AMUCIMU
YPOKOB, OTIOPHBIM KOHCIIEKTOM, CChIJIKAMU Ha 00pa30BaTelIbHbIE PECYPCHI, TECTAMU
U TNPAKTUYECKUMHU 3aJlaHUsIMU, TPOBEPKAa M JEMOHCTpAlUsl PElIeHUs] KOTOPBIX
MOKET OBITh peaTu30BaHa yuuTesaeM B popMarte rpynmnoBoi Buaeocsszu. [Ipu atom,
Nejarory cjiaeayeT NPeIJIoKUTh Takue (POopMbI padOTHI M BUBI JACSITEIBHOCTH, C
KOTOPBIMU PEOCHOK CMOXKET CIPABUTHCS CAMOCTOSTEIHHO.

3aHATHS TPOXOAT B (popMe JIEKIUA U MPAKTUKYMOB, Ha KOTOPBIX yUalTruecs
MPUMEHSIOT MOTYUYEHHBIC 3HAHUS.

Kaxnaplii ypok JOJKEH MPUBECTU K JIOCTUKEHUIO KOHEYHOTO PE3yJIbTara,
KOTOPBIM ObI 4YETKO OCO3HaBaJICs peOeHKOM. [Ipu 3TOM 3a7aHus K YPOKY JOJKHBI
OBITH pa3paboTaHbl MO HECKOJBKUM YPOBHSM CJIOKHOCTH, UCXOJS W3 Pa3HOIro
YPOBHSI TOATOTOBKHU YUaIllUXCs, KKIbIA peOCHOK TOJDKEH ObITh 3aHsaT. dopMmar
3aIaHUN  MOXKET BKJIIOYaTh TBOPYECKHME U TMPOEKTHbIE paboOThl, a TakKke
KOJIJIEKTUBHBIE TIPE3CHTAIMH, CO3/JaHHbIE C TTOMOIIBIO 00JIaYHBIX CEPBUCOB, U JIP.



PaboTy Ha ypoke pEeKOMEHIyeTCsi OpraHu30BBIBaTH B rpynmnax mno 2-3
YeJloBeKa C YETKUM paclpeeieHneM OOS3aHHOCTEM MOJI KOHTPOJEM IMearora.
Kaxx1p1il peOeHOK B IpyIIie JOJKEH OCO3HABaTh CBOKO POJIb M 3HAYUMOCTb.

B cBs3u ¢ Tem, yTo Bpems mojeTra yueOHOro KBaJpPOKONTEpa OTPaHUYCHO
HECKOJbKMMH MHHYTaMH, [pU OPOJOJDKUTEIBHOCTH 3aHATHS B 2 dyaca
PEKOMEHJYETCSl HAaYMHATh YpPOK C TNPAKTUYECKOTO 3aKpPEIJICHUS HABBIKOB
yOpaBiieHHs] OECIUIIOTHBIM JIETATENbHBIM allapaToM, MOCJE YEro 3apsKaTh €ro B
TEUEHUH 3aHITUA, U B KOHIE YPOKa MPUMEHSATh Ha NMPAKTUKE HOBBIE 3HaHUsA. J[axke
IIPU U3YUYECHUU Pa3/Eia, HE CBA3aHHOTO C MPAKTUKOW YIPABIEHUS KBaAPOKOIITEPOM,
CJIEIyeT yAENATh BpeMs (HOPMUPOBAHHIO HABBIKOB I0JIETA, TAK KaK TO HEOOXOIMMO
JUTSl IOJITOTOBKH K TPO(UIIBHBIM COPEBHOBAHUSIM.

B nepBeie Mmecsupl 0Oy4deHMs IeJaroroM MPOU3BOAMTCS aHAIU3 U
KOPPEKTHPOBKa 00pa3oBaTEbHOTO MapuipyTa B 3aBHCHUMOCTH OT CIIOCOOHOCTEH
yYaIIuXCs.

Pe:xum 3aHATHH, NEPUOANYHOCTH U POJO/KUTENIbHOCTD 3aAHATHI

OO0mee KOJIMYECTBO 4acoB B ToJl — 72 yaca. [[pogoiKUTenbHOCTh 3aHATUI
HCUUCISETCS B akaneMudecknx yacax — 40 munyT. HenenpHas Harpy3ka Ha OJHY
rpymnmy: 2 yaca. 3aHATUsA NPOBOJATCA | pa3 B HEAENIO IO 2 aKaJEMUYECKUX Jaca.

O0beM U cpok 0cBOCHUSI 00Pa30BaTEIBLHON POrPaMMbI

Cpok ocBoeHus nporpaMmmel — 9 mecsieB. Ha mogHoe ocBoeHre nporpaMmebl
TpeOyeTcst 72 yaca, BKJIOYask MHAUBUAYAIbHbIE KOHCYJIbTALUU.

OcHOBHBIE METOABI 00y4YeHHA

IIpu opranuszauuu oO0ydeHus] wucnonb3yercsd U depeHIpOBaHHBIN,
WHIUBUY AJIBHBIA TIOJIXOI.

Ha 3aHATHAX HMCHOJB3YIOTCS CHEAYIOIIME NEAAarorm4ecKue TEXHOJIOTHH:
MEXIUCITUIUIMHAPHOTO ~ OOy4eHHs,  NpoOJeMHOTO  OOydYeHHs,  Pa3BUTHS
KPUTHUYECKOTO MBIILICHUS, 310poBbecOeperaroas, UH(OPMAIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJOTUU UM 3JIEKTPOHHBIE CPEJICTBA OOYy4YEHUs, UTPOBa,
MPOEKTHAs!, UCCIIEIOBATENbCKAS.

OOpazoBaTenbHasi porpaMMa COAEPKUT TEOPETUUECKYI0 M MPAKTUYECKYIO
MOJATOTOBKY, OOJIbIIIEE KOJTUYECTBO BPEMEHU YIEISIETCS BHIPAOOTKE MPAKTUYECKUX
HAaBBIKOB.

Kpome TpaiulinoOHHBIX METOA0B UCTIONB3YIOTCSA:

— DBPUCTUYECKHUN METOJ;

— HCCIIEIOBATEIbCKUNA METO/1, CAMOCTOSITENIbHAS pa0oTa;

— JIUAJIOT U AUCKYCCHS;

— npuembl 1uddepeHITMPOBAHHOTO 00yYeHHS, 00ECTIEUNBAIONE O0yICHHE
Ka)K0ro 00y4aroIierocs Ha ypoBHE €ro BO3MOXKHOCTEH U CIOCOOHOCTEIA.

Ilnanupyembie pe3yabTaThl

MeranpeamerHsbie:

* CMOTYT HCIOJIb30BaTh KOMMYHHUKAI[MOHHBIE TEXHOJIOIMH B Yyuebe W
MMOBCEIHEBHOM KU3HH;

* CMOTYT (PUKCHUPOBATh MOJYYEHHbIE PE3yJbTaThl B YCTHOM M MUCHbMEHHOM
hopme;

* CMOTYT HaXOJIUTh aJIbTEPHATUBHBIE PEIICHUS TOCTaBICHHOW MPOOJIEMBI;



«OyAyT JEMOHCTPUPOBATh pE3yJbTaThl COBMECTHOM MPOEKTHOM, C
AJIEMEHTAMH UCCIIEA0BATEIbCKOM, IEATEIIBHOCTH.

IIpeaMeTHbIE:

bBynyrt 3HaTh:

* BHJIBI OCCTIHIIOTHBIA CUCTEM U C(hephbl KX TPUMEHEHUS;

« 0a30BbIC MPUHIIUIIBI TOJIETA U YIIPABIICHUS OCCIMIOTHBIM YCTPOMCTBOM Ha
Oa3e maccu Miona;

* YCTPOMCTBO M KOMIIOHEHTHI KBaJIPOKOIITEPA U POBEPA,;

 uHTepdelic npuaokeHus 11 ynpasineHus Robomaster S1,

- uHTepdelic W  Ha3HaueHWe  OJIOKOB B BHU3YaJbHOM  cpefe
nporpammupoBanus TRIK Studio;

+ HA3HAYCHHE MEPEMEHHOMN NIPU COCTABJIECHUU MIPOTPAMM;

e BHJIBI QJITOPUTMOB M CIIOCOOBI COKpAIICHHUS WX 3alUCU C TOMOIIBIO
MUKINYECKUX KOHCTPYKIIUHN U OAIPOrpamMmM;

« OCHOBBI TO3UIMOHUPOBAHUS OOBEKTAa B JIBYXMEPHOM M TPEXMEPHOM
MPOCTPAHCTBE;

« QITOPUTMBI MPOrPAMMUPOBAHMS TPACKTOPUHU TIOJETa KBaApPOKOMTEpa
['eockan [InoHEP B COOTBETCTBUM C 3aJaHHBIMU YCJIOBUSAMU;

* QJITOPUTMBI MPOrPAMMHPOBAHMS TPACKTOPUH T0JeTa poBepa Robomaster
S1 B COOTBETCTBHH C 3aTaHHBIMHU yCIIOBUSIMH;

- HazHaueHwue u ceprl npumeneruss Aruco Mmapkepos.

bynyt ymers:

« yOpaBJISATH OECHUIIOTHBIM JIETATENIbHBIM amnmapaTtoM Ha 0Oase ['eockan
[TruoHep B py4HOM M POrPaAaMMHUPYEMOM PEXKUMAX;

« ympaBiisATh podoToM Robomaster S1 na 6asze maccu MinoHa B pyuyHOM U
MPOrpaMMHUPYEMOM pEKUMaX;

e COCTaBJATh KapTy (rpaduk) TpaceKTOpPUHU TMOJETa KBaJIpPOKONTEpa B
JBYXMEPHOM U TPEXMEPHOU CHCTEME KOOPAUHAT;

« MPOrPAaMMHUPOBATH CLEHAPUM TPACKTOPUM JIBHXKEHUS OECHUIIOTHBIX
CHUCTEeM C ucnonb3oBanuem Aruco mMeTok;

¢ CO3/aBaTh CKPHUIITHI B BU3YaJIbHOM Cpele MNPOrpaMMHUPOBAHUS C
WCIIOJIb30BaHUEM JIMHEUHBIX, PA3BETBISIOMINXCS U [TUKINUYECKUX KOHCTPYKIIHIA;

JIMYHOCTHBIE:

e HAy4yaTcsl B3aUMOJECHCTBOBaTh W COTPYJIHMYATh CO CBEPCTHUKAMU U
B3POCIIBIMU B IIpoIiecce 00pa30BaTeIbHOM, MPOCKTHONW W COPEBHOBATEIHHOM
JEATEIIbHOCTH;

- HAy4aTCsl yBaKaThb MHEHHE TOBApHINEH MPU COBMECTHOW paboTe Haj
MIPOCKTaMHU, IICHUTH BKJIA]] KaXJI0T0 YYaCTHUKA B JJOCTIKEHUE OOIIIEH 11eTH.

MexaHu3M OLlEeHUBAHHUS 00pPa30BaTeJIbHBIX Pe3yJbTATOB

1. YpoBeHb TEOPETUUECKUX 3HAHUIM.

- Huskuii ypoBenb. OOywaromuiics 3HaeT (parMeHTapHO H3yUYEHHbIN
Matepuas. M3noxenue Marepuasia cOUBUMBOE, TpeOyroliee KOPPEKTUPOBKU
HABOJISIIIMMH BOIIPOCAMH.

- Cpennuii ypoBeHb. OOyuaroniuiics 3HaeT W3YyUYECHHBIM MaTepuan, HO IS
MOJTHOTO PACKPBITHSI TEMBI TPEOYIOTCS JTOTIOJIHUTEIHHBIE BOTIPOCHI.



- Boicokuii ypoBenb. OOyuaromuiicss 3HaeT U3y4YeHHBIM Martepuasl. MoxxeT
JaTh JIOTMYECKU BBIJIEPKAHHBIA OTBET, JEMOHCTPUPYIOIIMNA TOJHOE BIAJCHUE
MaTepHaJIOM.

2. YpOBEeHb IPAaKTUYECKNUX HABBIKOB U YMEHUM.

PaboTa ¢ o6opymnoBanreM, TeXHHUKA 0€30MMaCHOCTH.

- Huskuit yposens. TpeOyeTcst KOHTpOJIb Tie1arora 3a BBIIOJHEHHEM MPaBUIT
110 TEXHUKE 0€30I1aCHOCTH.

- Cpennuii ypoBeHb. Tpebyercs nmepuoguveckoe HaIOMUHAHUE O TOM, Kak
paboTaTh ¢ 000pyT0BaHUEM.

- Bricokuit ypoBens. UeTko u 6e3omacHo paboTaeT ¢ 000pyJ0BaHUEM.

®opmMbl IOABEEHNS UTOTOB pean3annu 00pa3oBaTeIbHOH NPOrpaMMbl

Texymuii KOHTPOIb OCYHIECTBISIETCS B Mpollecce OOyUYeHHs KaK pe3yJibTar
MPOEKTHOW JAESATEIbHOCTH NPH HK3YUYECHHM Ka)XJOro paszfenia Kypca. Yualluecs
BBITIOTHSIOT U 3alUIIAIOT TPYIIIOBLIE TPOCKTHI.

Utorosas arrectaius NpoOBOAUTCS B KOHIIE 00yUeHHUs (ampelib - Mail) B BUJIE
TPYNIOBBIX COPEBHOBAHUM Ha MIKOJIHLHOM ypoBHE. DopMat oMMnuaasl BKIOYAET
3aJlaHus Ha PYYHOE U MPOrPaMMHOE YIPABIEHUE KBAAPOKOIITEPOM.

Opranu3anMoHHO-NeJAroruyecKue yCJI0BUSA peanu3anuu
0o0pa3oBaTeIbHOM NPOrPaMMBbI

HayuHo-MeToanueckoe obecreyeHne peaiu3auuu nporpaMMbl HarpaBiIeHO
Ha oOecreyeHre HIMPOKOT0, MOCTOSHHOTO W YCTOMYMBOIO JOCTyHa ISl BCEX
YYaCTHUKOB 00pa3oBaTEIBHOrO Mpoiiecca K Jt000i HHPOpMalUMK, CBI3aHHOU C
peanuzanuel oOIIepa3BUBAIOIICH MPOrpaMMBbl, IUIAHUPYEMBIMHU pe3yibTaTaMu,
opranuzanuen 00pa3zoBaTeIbHOTO MPOIIECCa U YCIOBUSIMH €T0 OCYIIECTBICHHUS.

ColunanbHO-TICUXOJIOTHYECKUE  YCIIOBUSL  pealiv3aii  00pa3oBaTEIbHON
porpamMmbl 00ECTICUUBAIOT:

— yyeT  crneuM(uKd  BO3PACTHOIO  MCUXO(U3UYECKOTO  Pa3BUTHS
oOyyJarommxcs;

— BapUaTHUBHOCTH HaIpaBJICHUI CONPOBOKJICHHS YYaCTHUKOB
o0pa3oBaTeNbHOro Mpolecca (COXpaHEHHWE U YKpPEIUIEHHE IMCHXOJOTHYECKOTo
3JI0POBBSI O0YYAFOIITUXCS );

— ¢dopMUpOBaHUE IIEHHOCTU 3JI0pOBbSi M 0O€30MacHOro oOpasza KU3HU;
nuddepeHnanus 1 MHIUBUIY JTU3alusl OOyYEHU ST, MOHUTOPUHT BO3ZMOXKHOCTEH U
CocOOHOCTEN 00yYaroIIMXcsl, BBISIBIEHUE U TIOJIIEPKKA OAAPEHHBIX JAETel, AeTei
C OTPaHUYECHHBIMU BO3MOXHOCTSIMU 37I0POBbSI;

— (opMHUpOBaHNE KOMMYHHUKATUBHBIX HABBIKOB B PA3HOBO3PACTHOM Cpelie U
Cpelle CBEpCTHUKOB.

MarepuajbHO-TEXHUYECKHUE YCIOBUS

[Mlaccu Ha 6a3e kouTposepa Lego Mindstorms EV3 — 8§ miT.

DJI Robomaster S1 - 4 mr.

I'eockan [lnonep (6a3oBast KOMILJIEKTAIHS ) — 3 IIT.

Hoyt0yxk ¢ mognepxkoit WiFi na 6aze OC Windows 10 — 15 mir.

[IpoekimonHoe 00opy10BaHKE (IPOSKTOP U IKpaH, MHTEPAKTUBHAS JI0CKA) —
I .

[Tnanmers Ha 6a3e OC Android — 10 mr.



WiFi poytep 1 Touka goctyna k cetu Internet — 1 mrr.

[Tporpammuoe obecriedeHne: BU3yainbHbIe cpenbl pazpadorku TRIK Studio
Junior, TRIK Studio, Robomaster.

Opranmzanusi pabouyero MPOCTpaHCTBA peOEHKAa OCYLIECTBISETCS C
WCIIOJB30BAaHUEM 3/I0pPOBhECOEpEraroux TexHoJorud. B xoxe 3aHsTuUil B
00513aTeIbHOM TOPAIKE MPOBOAUTCS (PU3KYNBTIIAY3bl, HAMIPABICHHBIE HA CHSTHE
OOIIEero U JIOKAIbHOTO MBIIIEYHOTO HanpspkeHus. B comeprkanne QU3KyIbTYPHBIX
MUHYTOK BKIIIOUAIOTCSl YNPAXXHEHUSI HA CHSTUE 3PUTEIBHOTO M CIyXOBOTO
HaIpsHKEHUS, HANpsDKEHWS MBI TYJOBHUINA M MEJKUAX MBI KUCTEH, Ha
BOCCTAaHOBJICHHE YMCTBEHHOU pabOTOCIIOCOOHOCTH.

KaOuner, coorBercTByromuii canutapusiM Hopmam Caunllun.

[IpocTpancTBEeHHO-TIpeIMETHASI cpefia (CTeH b, HArIsAHbIEC TOCOOUS U Jp.).

Kaapossble ycii0Bus peajim3anum NporpaMmmbl

[lemaror  AOMOMHUTENHLHOTO  OOpa30BaHUS, PEAIUIYIOMMNA  JTAHHYIO
porpaMmy, J0JKEH UMETH BhICIIEE MPOdhecCHOHAIbHOE 00pa30BaHUE UIIH CPEHEE
npodeccruoHanbHoe 00pa3oBaHKEe B 00J1aCTH, COOTBETCTBYIOLIEH MPOPHITIO KPYKKa,
0e3 mpeabsBIeHUS TPEOOBaHUM K CTaXy pabOThI, MO0 BhICIIEe TPOPECCHOHATEHOE
oOpa3zoBaHuEe WU cpeAHee MpodecCHoHaIbHOEe 00pa30BaHUE U JIOMOJHUTEIBHOE
npodeccnoHanpHOEe 00pa3oBaHue MO HampaBleHUI0 «OOpa3oBaHUE U TIEAATOTUKAY
0e3 mpebsABICHUs TPEOOBAHUM K CTaXy pabOThI.

OueHoYHBIC H METOAUYECKHE MaTepPHAIbI

Bcest onieHouHas cucteMa AeNUTCS Ha TPU YPOBHSA CIOXKHOCTH:

1. OGyuaromuiicss MOKET OTBETUTH Ha OOIIKE BOIIPOCHI IO OOJIBIITMHCTBY TEM,
C TMOMOINBIO TMEJarora MOXET IOCTPOUTh U OOBACHUTh HPUHLUI PabOTHI
npeasiaraeMoro o0opya0BaHMsl.

2. OOyuaroluiicss OTBeYaeT Ha BCE BOMNPOCHI, MOJHUMAEMbIE 3a IMEPUOJ
oOyueHusi. MOXET caMOCTOSTENIHHO MMOCTPOUTHh U OOBSICHUTDH TTPUHIINII JCHCTBUS U
0COOEHHOCTH 000PYIOBAHHS.

3. OOyuaromuiics OTBEYaeT Ha BCE BOIMPOCHI, MOJAHUMAEMbIC 3a TMEPUO]]
oOyueHusi. MOXeT caMOCTOATEIHHO MMOCTPOUTh U OOBSICHUTH IPUHITUI ICHCTBUS U
ocobeHHocTH oOopynoBaHus. Ho, pacrnonaraer cBeIEeHUSIMU CBEPX MPOTPAMMBI,
IPOSIBIISIET UHTEpEC K TeMe. [IposiBUII MHUIMATHUBY TP BBHITIOTHEHNH KOHKYPCHOM
paboTsl nin npoekTa. BHOCK npeayioxkenus, umerome cMbici. Kpome Toro, Bech
KypC JCJIUTCS Ha pa3ebl.

Ycnexu o0ydarolierocs: OLIEHUBAIOTCS TaK e U 10 pa3jiesam:

— TEopus;

— MPaKTHKA.

MeToanuyeckoe odecrevyeHue

ObecrieueHne MporpamMMmbl TPEAyCMATPUBAET HAJIMUME CJEIYIOIINX
METOJUYECKUX BUOB MPOTYKITUH:

— D3JIEKTPOHHBIE YUEOHUKH;

— BHJICOPOJIMKH;

— uHGOPMAIMOHHBIE MaTepUaJIbl Ha CalTe, MOCBSIIIICHHOM JTaHHON
JOTIOJTHUTENHHON 00111€00pa30BaTEIHLHON MTPOTpamMMe.
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COJIEP’)KAHUE OBPA30OBATEJIbHOM ITPOT'PAMMBI

Paznen 1. IlporpammupoBanne poOOTU3MPOBAHHBIX CHCTEM Ha Oase
MHUKpokoHTpoJuiepa Lego Mindstorms EV3

Coneprxanue paszzena MO3HAKOMUT YYalllUuXCsl ¢ OCHOBaMU BHU3YaJIbHOTO
IPOrpaMMHUPOBAHUS aBTOHOMHBIX O€CIMUIOTHBIX POOOTU3UPOBAHHBIX CHCTEM B
cpene TRIK Studio. Pebsra HaydaTcss MpOEKTUPOBATh WHTEIUICKTyallbHBIC
CUCTEMBI C HUCIIOJb30BAaHUEM JATYMKOB MJI PEUICHUs 3a7ad: JABUKECHHE I10
3aJlaHHBIM KOOPJUHATAM, 00BE3/T MPENATCTBUM, MOUCK KPOTYANIIIETO MyTH IS
BBIXO/Ia U3 JAOUPUHTA U JP.

Tema 1-12. Buasl OecniiIOTHBIX CHUCTEM M cdepbl UX MPUMEHEHUS.
Cucrema koManj ucnoiaHutens. Cucrema komana ucnoiauurens. Marepdeiic
cpenbl  mporpammupoBanus — TRIK  Studio  Junior.  Ymopanenwue
«Acnomautenem». Koopauuatel, agpec KiIeTkd. BBoa ¥ BbIBOJ JTaHHBIX.
Marematuyeckue omnepanud B OJIOKaX BbIBOJAA. AJTOPUTMBI C BETBJICHHUEM.
[Muxaer. 3HakomcTBo ¢ TRIK Studio. DukomepHas Mopaenb. YIpaBlieHHE
MOTOpaMU € TOMOIIBIO 3HKOJAEpa. AJTOPUTMUYECKHE CTPYKTYphl H
aJIeMEHTapHbIe nercTBus. Jatunk usera. latunk paccrossaus. [loamporpamMmel.
[IpaBuna mnpoxoxkaeHus mnaOupuHTa. MaccuBbl. JIBH)KeHHE TO 3aJaHHOU
TPAaCKTOPUH M COCTaBJIEHHWE KapThl MepeMelieHuil. JIaOupuHT C TynuKamu.
[TapayensHple  BbrumciieHus.  [lapkoBka.  Teopuss ~ aBTOMAaTM4ecKoOro
ynpaBieHus. PeneiHbli U TpONOPIHMOHATBHBIN perynsartopsl. dopmyna [1-
perymnsropa. Ctabuin3anus yria noBopoTa CHiIOBOro Motopa. CUHXpOHU3aLus
MOTOpPOB. JIBMKEHUE BJI0JIb JIMHUM C OAHUM JATYUKOM. JIBUKEHUE BJIOJIb JIMHUH
C JByMs Jardyukamu. PemeHune onauMnuagHelXx —3agad. [ 'pynmoBsle
COPEBHOBAHMSI.

Teopus. Buapl 6eCIUIOTHBIX cUCTEM U cepbl ux npuMeHeHusd. [lonstue
anroputMma, rpaduueckas cucreMa KOMaHJ, MaTEMaTUYECKHUE M JIOTUYECKHE
oneparopbl. Uto Ttakoe «Mcnomautens», mupbl «Mcnomaurens». Cucrema
KOOpAMHAT, aapec KIETKU. JlaHHble, onepaTopbl BBOAA-BeIBOAA. [lepemenHas,
orepaTop MPUCBAWBAHMS, BBIBOJ 3HAUCHHS MEPEMEHHOW B OJIOKax BBIBOJA.
BrickaseiBanus, nonsatus «WctuHay u  «JIoxkb», OJIOK-cXxema, JIUHCHHBIN
ANTOPUTM, AJITOPUTMBI C BETBJICHUEM, OMNEPATOP «YCIOBHUEY». YIpPaBIECHUE
0a30BOM MOJIENIbIO POOOTA, TOUHBIE MEPEMEILEHUS, IEPEMEHHBIE, aITOPUTMBI
CIIEIOBAaHUs, BETBJICHMS, LMKJIBI, ONEPATOPHl CPaBHEHHUS, JIOTUYECKHE
oneparopel. Mutepdeiic TRIK Studio, Omok-cxema amroputma, 2D-
uHTeprperarop. Uro takoe sHKozep? bioku ymnpaieHuss MoTopamu. JlaTuuk
nsera. Jlatuuk paccrosHus. JlekoMnosuuus MporpaMMsbl, MOANpPOrpaMma,
npaBuiia MPOXOXKACHUS JIaOUpUHTa, TapaMeTpsl noanporpamm. OnpeneneHve
MOHSATHSI MAacCHBA, dJIEMEHTAa MaccuBa. [lapaiienpHble TOTOKH, AEKOMITO3ULUS
3alayd, OOMEH COOOIEHUSAMH MeXay moTokamu. Hcropuss u3zo0peTreHus
PEryJsiTOpOB, ONMCAHNUE CUCTEMBI YIIPABIIEHUS, OOBEKT YIIPABICHUS, COCTOSIHUS
CUCTEMBI, YIPABIIAIOIIEe BO3/ICHCTBIE, BHEILIHEE BO3/IEHCTBHE, OOpaTHAas CBS3b,
peneitHblid  perynsarop. IlponmopumonansHbil  perynstop, ¢opmyna II-
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perynstopa. AKTyallbHOCTb MOCTaBJIEHHOM 3a/1aud, MPUMEPhl UCIIOJIb30BaHUS
JIBUKCHHUSI 110 JIMHUU. 4-TIO3UIIMOHHBIN PETYNIATOP, KATHOPOBKA.

IIpaxmuxa. ClocTaBnenue aJrOpuTMOB M peaTi3allysi EPBBIX MPOTpamMM
st «Mcnonautens». CocTaBlieHHE aarOpuTMOB M pealid3alus HporpaMm
yrpasieHus «Mcnonmaurenem». IIporpamma nepememenus «Mcnomnurens» B
KJIETKY C 33JaHHBIMH KoopauHaTaMu Pemienue 3agad. Pa3zpaboTka mporpamMmel
BBIBO/IA JIAHHBIX HA JUCIIJIEH KOHTPOJUIEpa U B OKHO BbIBOA. BBIBO Ha quctuieit
KOHTpOJUIepa  pe3yJbTaTOB  MaTeMaTHYecKuX  onepanui. Peamuzanms
JMHEHHOTO aJITOpUTMA U AITOPUTMa C BETBJICHUEM. TpPAaeKTOPUHU IBHXKCHHUS:
KBaJIpaT, TPEYroJbHUK, MHOTOYTOJIbHUK. [loAKIIOYEeHHE CHIIOBBIX MOTOPOB,
pOrpaMMUpPOBaHUE IHKOAEpHON Mozenu. [[naBHBIA pa3roH U TOPMOXKEHUE.
Tpaexkropus «3Melikay. Pernienue 3aay Ha MCIOIB30BAHUE ONEPATOPOB «if»,
«switchy, «whiley. Onpenenenue peta. Beruucienue pacctosiHust 10 00beKTa.
[IporpammupoBanue 0a30BOM MOJAEIM ISl MPOXOXKICHUSI JAOUPUHTA MO
paBUy NpaBOM PyKH, MIPUMEHEHHE MOJIpOorpamMMm c napameTpoM. Perienue
3aJ1a4y Ha MOUCK 3JIEMEHTa MacCHUBa, BEIBOJI 3JIEMEHTOB MAacCUBa Ha JUCIUICH WK
B KOHCOJIb. [IporpaMmupoBanue IBUKEHUS MO U3BECTHOM TPACKTOPHUH, 3AMHChH
MapuipyTa B MaccuB. CocTaBieHUE MpPOrpaMMbl MEpeMEelIeHUus podoTa Mo
JaOMpPUHTY €  MUCKIIOYEHHWEM  TynukoB.  Peamusamuss  mporpaMmbl
aBTOMATHYECKOM MapKOBKHU poOoTa. Pa3paboTka CKpUIITOB: cTaOUIM3AIUS YIJia
IOBOPOTa CHUJIOBOIO MOTOpA, CHHXpPOHHM3alusi MOTOpoB. Paz0op mporpammbl
JIBUKEHUs] 1O JMHUM Ha peneiiHoMm u Il-perymstope. Pazbop mporpammbl
IBUKEHUsT poOOTa BIOJIb JIMHUUM C JBYMS JaTYMKAMH OCBELEHHOCTH.
[TonmporpamMma kanuOpOBKU JaTYMKOB. PelieHrne oMuMnuaaHbIX 3a1ad.

Texywuu KoHmponsb

JIeMOHCTpalys y4aluMUCsl HaBBIKOB BU3YyaJIbHOTO MPOrpPaMMHUPOBAHUS
aBTOHOMHOI'O JIBUYKE€HUS POOOIUIaTPOpMBbl, KaKk BUPTYaJIbHOM, TaK M Ha 0aze
koHTposutepa Lego Mindstorms EV3.

Pazgea 2. Po0oToTeXHMKA U ynIpaBJieHHe 0eCIUWJIOTHON aBHALIMOHHOM
cucremoii I'eockan Iuonep

Conepxanue pas3zaena NOCBAILICHO U3YYEHUIO aITOPUTMOB ITPOTPaMMUPOBAHUS
NPSAMOJIMHEWHBIX W KPHUBOJIMHEMHBIX TPACKTOPUM  aBTOHOMHOIO  IIOJIETa
kBajpokontepa ['eockan [InoHep ¢ MCHOJIB30BaHUEM JOMOJHUTEIBHBIX MOMYJIEH
o0pa3zoBaTeIpHOTI0 KOMILIEKca: cBeToauoaHas Marpuia LED, Moayns HaBuramuu B
IMOMEIIEHUH, MOYJIb 3aXBaTa I'py3a, CUCTEMA YJIbTPa3ByYKOBOM HaBurauuu JIokyc.

Tema 13-19. Pyunoe ynpasiienue kBaapokontepoM ['eockan IInonep.

Cpena paspaborku GEOSCAN Pioneer Station. TRIK Studio. Ympasnenue
CBETOAMOJAaMU B BU3YyalbHOU cpene mnporpammupoBanus TRIK Studio.
Onrtnueckas cucrema nozunonuposanus bAC. IlepeMenienne nmo Toukam B
JIOKAJIbHOM CUCTEME KOOPAWHAT. Y IPaBJIEHUE aBTONMUIOTOM. [IpsiMosinHelinbIe
TPAEeKTOpPUHU MOJIeTa KBaapokonrepa. ABToHOMHasa HaBurauuss bAC — Masiku.
Cucrema HaBUTalluHU «JIokycy. TouyHocTh MO3ULIMOHUPOBAHUS.
KpuBonuHeiHbIE TpACKTOPUHU TTOJIETA. J[BUKEHUE MO OKPYKHOCTU. Y IPABJICHUE
nuHaMu  MuKpokoHTposuiepa. O6bexkt GPIO. IlporpammupoBanue MomyJis
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3axBara rpysa. TpaHCIOPTHUPOBKA IPY30B € MOMOIIBIO KBaJpokonTepa ['eockan
[Tuonep 6a3oBbIil. Pemienne onumnuanueix 3a1a4d. ['pynmnoBeie COpeBHOBAHUS.

Teopus. iarepdetic mynbra ynpasienus: FlySKy FS-i16S. Axcenepomerp.
TpeboBanus xk opranmuzanuu mnoneroB B nomemenuu. Uutepdeiic GEOSCAN
Pioneer Station. binoku xomana TRIK Studio. A30yka Mop3se. TpexmepHas
CHUCTEMa KOOpJWHAT. XapakTePUCTHUKA W TapaMeTPbl HACTPOUKH CHCTEMBI
Hapuraunu «JIokyc». Maremarndeckass MOJENb ABHXKEHUSI APOHA MO KPUBOM.
Monynb 3axBata rpysa.

Ilpakmuxka. OpraHuzanus CBSI3M IyJbTa YNPABICHUS C MPUEMHUKOM
kBaapokonTepa. [loaroroska k nonery. Kanmubposka akcenepomerpa. Baner u
nocagaka. [lomer mo mpsimoii Tpacktopuu. Mutepderic GEOSCAN Pioneer
Station. biroku komana TRIK Studio. IToakmrodueHue KBagpoKonTepa 1o Kadero
USB u uyepe3 paamomonem. PazpaboTka ckpumnra st U3MEHEHHUs I[BETa
mraTHoro cBetoaunoaa B penakrope TRIK Studio. Ckpunt «SOSy. Pazpabotka
aJITOpPUTMa CIICJIOBAHUS MO TOYKaM KoopauHat (X, Y, Z). Tpaekropuu moJjeTa:
KBaJIpaT, TPEYroOJbHUK, MHOTOYTOJBHUK. HacTpoiika CHCTEMBbI HaBHUTaIlUA
Jlokyc. Tpaektopuss mnonera «3Meillka» B cucreme HaBuranuua «JIokycy.
Maremarndeckass MOAEIb IBUKECHUS JPOHA IO KPUBOU. TpaekTopuu moJieTa:
yTa, OKPYXKHOCTh, BOChbMEpKa. Pa3paboTka ckpumra [ yIpaBICHUS
MarHUTOM Ha MOAyJe 3axBaTa TIpy3a. [lepememieHus rpysza ¢ TOMOIIBIO
KBaJpoKkonTepa. Pemenre onmumMnuaaHbix 3a1ad.

Texywuii KOHMpob

JleMOoHCTpalus y4alMMHUCsi HaBBIKOB BU3YaJIbHOTO MPOrPAMMHUPOBAHUS
aBTOHOMHOro  rmosera kBagpokonrepa ['eockan Iluonep. Pemenue
OJIMMITUATHBIX 3a/1a4 1o npodmto bBAC.

Pasnen 3. Ynpasienue oecnuiotHoii cucremoii DJI Robomaster S1

Conepxanue  pasgena  IOCBSILIEHO W3YUYEHUIO aIrOpUTMOB
IIPOTPAMMHUPOBAHUS  NPSMOJIMHEHWHBIX W  KPHUBOJMHEMHBIX  TPACKTOPUU
aBTOHOMHOTO JBIKeHHs poOora Robomaster S1 ¢ wucnons3oBaHmeM
JOTIOJIHUTENBHBIX MOAYJIEW Y TEXHOJIOTUH MAIlIMHHOTO 3PEHMUS.

Tema 20-36. Bo3moxxnoctu posepa DJI Robomaster S1. IlpepsiBanue.
N3mepenne Bpemenu. Ceronuoansie 3¢ddextrl. Ilaccu. Ilpunuun paboTsl
mwaccu Wiiona. M3menenne ckopoctu. KpuBosMHENHBIE U NPSAMOJIMHEUHBIE
Tpaekropun AsvxkeHus. [loBoportsl. Tekymiee mosiokeHue maccu. Hae3n Ha
npensTcTBue. ManumynsaTop poOota. Ympasienue 3axBaTtom. Ilepemernienue
rpy30oB. Mnentudukanus BU3YaTbHBIX MapkKepoB. Pacro3HaBaHHE KECTOB.
Pacno3naBanue xionkoB. Pacmo3naBanne ArUco mapkepoB. JIBHkeHHE IO
Mapkepam. 3axBaT LeIu C NoMomlblo mpuuena. llopaxkenwe MulleHed c
IIOMOIIBIO  JIa3epa, IIHEBMAaTUYECKOW Typeau. bpons.  Perucrtpauus
noBpexaeHud. Jlatunk paccrosiHusi. M3mepeHue paccTosiHug 10 OOBEKTa.
ABTOHOMHBIN 00Be311 IPenATCTBUM. Anantep AaTunka. [TogkiIoueHrne KHOMKH.
3BykoBble 3 dexTrl. 3anuch Goto U Bupeo. [laHopamHas cbheMKa OOBEKTA.
CopeBHoBanue «l'onka». CopeBHoBanue «buarmon». CopeBHOBaHUE
«Bceobmiee cocTszanne» - CpakeHUE aBTOHOMHBIX poO0TOB. I1IKoJIbHBIN ATall
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COPEBHOBAHMM MO  MPOrpaMMHPOBAHHUIO  ABTOHOMHOM  O€CMIIOTHOM
pOOOTHU3UPOBAHHOMN CHCTEMBL.

Teopus.  Wntepderic  oOpaszoBarenbHOH  cpeapl  Robomaster.
MaremaTudeckasi MOJENIb BBIYMCICHUS BPEMEHU PETHCTPALMU COOBITHIA.
[Ipunnun pabotel maccu Mnona. AJNTOpUTM  HM3MEHEHUS CKOPOCTH.
Maremarnueckass MOJIENb JBUKEHHS 1O OKPYKHOCTH. PacueT yriia moBopora
maccu. CepBomnpuBon. KecTel st ympaBlieHuss 1accd. [IpuHiun
pacnioznaBanus ArUco mapkepoB. UH(pakpacHbiil natuuk pacctosiHus. Buabl
JOTIOJIHUTENBHBIX JaTYMKOB. AanTep TaTYUKOB.

IIpakmuka. W3mepenue BpeMeHU paboThl mporpammbl. [lomyuenue
uH(dopMaIuu 0 YpoBHE 3apsijia 6baTapeu, TeKyleM BpeMeHu. M3MeHeHue 1sera
CBETOAMOMA, PEKUMa HHANKANKU. PydyHoe yrpaBiieHHe IEpEMELIEHUEM IACCU
Nnona. Yckopenue ¢ uHaukanuei. PeBepc mo cxeme «S». [IBuxkeHue Mo
okpyxkHocTH. Tpaekropun: «X», «Kpecr». Tpaektopum ABUXKEHUSA C
nmoBoporamu. Bo3BpaT B Tekyliee mnosiokeHue. MHIUKanus CTOJKHOBEHUM.
AJITOpUTMBI TIEPEMEIICHUS MAHUIYJIATOPA. YTPABICHHE CEPBONPUBOJAMU
Manunysaropa. llpakTtuueckue 3amgaHusa: «3axBaT oO0BekTay, «Pucyem
KBaapar». PemieHne 3amay Ha MnepeMelieHue OOBEKTOB € IOMOIIBIO
MaHHITYJIATOPA. Y IPABIEHUE IACCH C IIOMOIIBIO JKECTOB. Y IIPABJICHUE IIACCH C
MMOMOIIBIO XJIONKOB. ABTOHOMHBIN MOUCK U pacno3HaBanue ArUco MapKkepoB.
[IporpammupoBaHue ClieHapueB JABMKEHHS Iaccu mo Tpaduueckum ArUco
MeTkaM. Bbluucienne KoOpAMHAT MOJIOKEHUSI 00bEeKTa. AJITOPUTM TIOMCKA U
MOpaXeHUs 1€ C MOMOILBIO Jla3epa U MHEBMAaTH4ecKor Typenu. CueHapuu
MOBEJICHUS TIPU TOPAXEHUU OPOHU: YKJIOHEHHE, OTBETHBIN OroHb. M3mepenue
pacctostHusL 10 0ObekTa. ClieHapuil aBTOHOMHOTO 00Bbe3/1a TMPENATCTBHM C
MOMOIIbI0  HMH(PPAKpPACHOTO  JaT4MKka  PaCCTOSHUSL. [TonkmtroueHue
JOTIOJIHUTENIBHBIX JaT4ukoB (kHOMKA). [IporpamMupoBaHHe€ KHOIOYHOIO
uHTepdeiica. IIporpammupoBanre 3ByKOBOM WHIMKALMM: U3MEHEHHE TOHA U
JUIMTENIbHOCTU. 3BYKOBBIE COOOLIEHUS. AJNTrOpUTM 3amucu (GOTO U BUIEO C
KaMmepbl poOoTa. ABTOHOMHOE HccleqoBaHUE o00bekTa. Co3maHue cepuu
CHUMKOB ISl CO3JaHHUsl TaHOpaMHOTO u300paxkeHus. IIporpammupoBanue
ABTOHOMHOI'O TPEOoJI0JeHUsT MapuipyTa. lIporpamMmupoBaHnre aBTOHOMHOTO
MPEOJOJIEHNS] Mapuipyra ¢ mnopaxeHuem 1enei. IIporpammupoBanue
aBTOHOMHOTO Cpa)K€HUs pOOOTOB C MOJICYETOM HAHECEHHOIO0 ypoHa OpoHe.
Pemenne onmumnuaaHbIX 3a1a4.

Texywuu koHmpons

JleMOHCTpanus y4aluuMHCsl HaBBIKOB BU3YaJIbHOI'O ITPOTPAMMHUPOBAHUSA
aBTOHOMHOTO JBIKEHHS poOota Robomaster S1. PemieHue oauMmuagHbIX
3a7a4 ¥ TPYNIIOBOE Y4YacTHE B IIKOJBHOM 3Tane COPEBHOBAaHWM: «l OHKay,
«buatnony, «BceoOiiee cocTsizaHuey.
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YUYEBHBIN ILIAH

Ne TeMma 3aHATHH KoJsinyecTBo 4yacoB CamocrosiTe/ibHAA DopMbI KOHTPOJIA
n/n BCEro \ Teopus | NpaKTHKa pabdora
Pazgen 1. IlporpaMmmupoBanne poGOTH3HPOBAHHBIX CHCTEM Ha 0a3e MUKPOKoOHTpoJLiepa Lego Mindstorms EV3
1. Buibl 0eCTMIIOTHBIX CHCTEM U 1 1 - CocraBneHue Kiacrepa y VYcrHbIl onpoc
cdepbl X TPUMEHEHHUS JIOCKH
Cucrema KOMaH]1 UCTIOJTHUTEIIS. 1 0.5 0.5 CocraBienue aroputMoB | YcTHbll omnpoc. [Ipaktuueckas
Nurepdeiic cpenbl U peanu3aius nepBhIxX paboTta
nporpamMmupoBanus TRIK IIporpamm JJis
Studio Junior «Hcnionuutens
2. VYupasnenue «cnomHurenem. 1 0.5 0.5 Cocrapnenue anroputMoB | YctHbld onpoc. [Ipaktuyeckas
Koopaunatsl, anpec kieTku U peanu3aius nporpamm pabota. CamocTosTenbHas
yIpaBiIeHUsS pabora
«Mcnonnurenem.
[Iporpamma nepemenieHus
«McnonHuTens» B KIETKY
C 3alaHHBIMHU
KoopauHaTtamu Perenue
3a/1a4
BBoj 1 BEIBOI JaHHBIX. 1 0.5 0.5 [Iporpammel BeIBO1a Vet onpoc. [Ipaktnueckas
MareMaTHuecKue onepaIiy B JIAHHBIX Ha JUCTLICH pabora
O1IoKax BBIBOJA KOHTPOJIJIEpA U B OKHO
BbIBOJIA. BBIBO Ha
JUCTIeH KOHTPOJLIEpa
pe3yIbTaToB
MaTeMaTHYeCKHX
onepanuin
3. ANTOpUTMBI C BETBJIEHUEM 1 0.5 0.5 Peanu3zanus nuHenHOro Yernbiii onpoc. [IpakTuueckas
aIropuTMa UM ajaroputMa c | pabora
BETBIICHUEM.
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[uxnsr - 1 TpaexkTopuu 1BUKECHHUSL: VYerubi onpoc. [Ipaktuaeckas
KBaJpaT, TPEyTrOJIbHUK, pabota
MHOT'OYT'OJIbHUK
3unakomctBo ¢ TRIK Studio. 0.5 0.5 [ToakmroueHre CUIOBBIX VYerneiit onpoc. [IpakTudeckas
DHKOJEpHAas MOJIEIb. MOTOpPOB, pabora.
VYnpasiieHue MOTOpaMH ¢ IPOrpaMMHUPOBAHUE
ITOMOUIBIO PHKOJIEpa SHKOAEPHON MOJEIHU
ANropUTMHUYECKUE CTPYKTYPHI U - 1 [InaBHBIN pasroH u Yernbiii onpoc. IIpakTtuueckas
3JIEMEHTapHbIE 1EUCTBUS TopMmokeHue. Tpaekropus | pabota. CamocTosTENbHAS
«3MenKay. pabota
Pemenwue 3ana4 Ha
UCIIOJIb30BaHUE
orepaTopoB «ify, «switchy,
«while»
Jatuuk 1Bera 0.5 0.5 Onpenenenue 1BeTa. VYernbiii onpoc. [IpakTuueckas
Pemenue 3anauy pabota
JlaT4MK paccTOSHUS 0.5 0.5 Brruucnenue paccrosHus | YcrHsld onpoc. [Ipaktuyeckas
10 o0bekTa. Pemenue pabota
3a1a4
[Tognporpammsl. [TpaBuna 1 1 [IporpammupoBanue VYerubi onpoc. [Ipaktuaeckas
MIPOXOXKICHUS JTa0UPUHTA 6a30Boif Mosienu A pabota
MIPOXOXKAECHUSI TAOUPUHTA
0 [TpaBUJIy TIPaBOM PYyKH,
MIPUMEHEHHE
HOJIIPOTPaMM C
apamMmeTpoM
Maccussl 0.5 0.5 Pemenue 3anay Ha nouck | YcTHbli onpoc. [IpakTuueckas
3JIEeMEHTa MacCcHBa, BbIBOJ | paboTa
2JIEMEHTOB MaccHUBa Ha
JIMICTIIIEN MU B KOHCOITH
JIBr>KeHUE 110 3aJaHHOMI - 1 IIporpamma nBrkeHus 1o | YcrHsiid onpoc. IIpaktuyeckas

TPAeKTOPUU U COCTABIICHUE
KapThl IEpeMELLIEHU I

W3BECTHOMN TPAEKTOPUH,

pabora
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3anMch MapupyTa B
MacCuB

8. JIabupHHT ¢ TyMUKaMH - 2 Cocrasnenue nporpammbl | [IpakTrdeckas pabota
nepeMenieHus podboTa 1o
JTaOUPUHTY C
VCKJIFOUEHHEM TYIIHKOB
0. [TapaienpHbIE BBIYACICHUS. - 2 Peanusanus nporpammel VYerubii onpoc. [Ipaktuaeckas
[TapkoBka ABTOMATHUYECKOM MapKOBKU | paboTa
10. Teopus aBTOMaTU4YECKOTO 0.5 0.5 Ucropus nzobperenus VYeruebiit onpoc. [pakTudeckas
ynpasieHus. Peneiinbiii u PEryJIsTOPOB, OIIUCAHUE paboTta
MIPOTIOPIMOHATBHBIN CHUCTEMBI YIIPaBICHUS,
perymnsitopsl. popmyna I1- O00BEKT ynpaBJeHHUS,
perynsitopa COCTOSIHUSI CUCTEMBI,
yIpaBJIsIoLIEe
BO3JICHCTBHEC, BHEITHES
BO3/eiicTBHE, 0OpaTHAas
CBSI3b, pETICHHBIN
pEryJsTop
Crabunu3zamus yria moBopora - 1 Pa3zpaboTka ckpunToB: [IpakTrueckas pabota
CHJIOBOT'O MOTOpA. cTabunm3anus yria
CuHXpoHHU3a1Usl MOTOPOB MIOBOPOTA CUJIIOBOTO
MOTOpa, CAHXPOHU3ALIHS
MOTOpPOB
11. JIBr>keHuWE BIOJIb JIMHUH C - 1 Paz6op mporpammer [IpakTrueckas pabota
OJIHMM JIaTYUKOM JBUKEHUS 110 TUHUHU Ha
penerinoMm u 11-
peryisitope.
JIBr>keHUE BIIOJIb JIUHUU C - 1 Pa360p mporpammsr [IpakTrueckas pabota

ABYMS JaTUUKaMU

JIBY>KEHUS] po0O0Ta BIOJb
JIMHUM C IBYMA JaTYUKaMHU
OCBEILEHHOCTH.
[Tognporpamma
KaJIMOPOBKH JJATYMKOB
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12. Pemenue onumnuaaHbIx 3a1a4. 2 1 1 Peurenne onummnuaHbix CamocrositenpHas padbora
['pynnoBbie COPeBHOBAHHUS 3a/1a4

Pa3nen 2. Po6oToTexHnka u ynpanjeHue 0eCliuI0THOI aBuannoHHoi cucremoii I'eockan Iluonep

13. Pyunoe ympaBnenue 1 - 1 Opranu3anus cBsi3u [IpakTruueckas pabota
KBasipokontepoM I'eockan IyJIbTA YIIPABJIECHUS C
[Tuonep IPUEMHUKOM

KBaJIpOKOIITEpA.
[ToaroroBka k moJjery.
Kamubposka
akcenepomerpa
1 - 1 Bzinier u nmocanka. [Ipaktrueckas padota
[Tonet o nipsimoii
TPaeKTOPUU
14, Cpena paspaborku GEOSCAN 1 1 - Hurepdeiic GEOSCAN YcTHBIH ompoc.
Pioneer Station. TRIK Studio Pioneer Station. bioku [IpakTryeckas pabora
komana TRIK Studio.
ITonxmoueHne
KBaJJpOKOIITEpa MO Kabesto
USB u gepe3 pagromoem
VYnpasieHue CBETOIMOIaMH B 1 - 1 Pazpabotka ckpunTa ams [IpakTrueckas pabota
BU3YaJIbHOU cpelie U3MEHEHUS I[BETa
nporpamMmupoBanus TRIK IITaTHOTO CBETOAMO/A B
Studio penakrope TRIK Studio.
Ckpunr «SOSy»

15. OnTnueckas cucrema 1 0.5 0.5 PazpaboTka anroputma YcTHBIl onpoc.
nosunmonupoBanus BAC. CIIEJIOBAHHUS 110 TOYKaM [IpakTrueckas pabota
Ilepemenienue no ToukaM B KoopauHaT (X, Y, Z)

JIOKaJIbHOM CUCTEME KOOPAMHAT.
YrpaBiieHre aBTOMUIOTOM
[IpsimonHENHBIE — TPACKTOPUU 1 - 1 Tpaexktopuu nosera: [IpakTrueckas pabota
oJieTa KBaJpoKonTepa KBaJIpaT, TPEYTOJIbHUK,
MHOTOYTOJIbHUK
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16. ABtonomHuas HaBuramusi BAC — 1 0.5 0.5 Hacrpoiika cucrembl VYcrHbIl onpoc.
Masku. Cucrema HaBUTaluu Hapuraiuu Jlokyc [IpakTruueckas pabota
«JIokye»

ToyHOCTH MO3UITMOHUPOBAHUS 1 - 1 Tpaekropus nonera [TpakTuueckas pabota
«3MeiiKka» B cUCTEME
HaBurauuu «JIokyc»

17. KpuBonunelinble TpaeKTOpUU 2 0.5 0.5 Maremaruueckas MOJI€Ib | Y CTHBIN OIpoC.
nosnera. /[Buxenue mno JBUKEHHSI IPOHA TI0 [IpakTuueckas pabora
OKPYKHOCTH KPHBOM.

1 - 1 Tpaexktopuu nonera: ayra, | Ilpaktuueckas pabota
OKPYXHOCTh, BOCBMEpKa
18. VYnpaneHue nuHaMu 1 0.5 0.5 Pa3pabotka ckpunta ams YcTHBIH ompoc.
MUKpPOKOHTpoJuiepa. OOBEKT ynpasieHus MarHuToMm Ha | [Ipaktuyeckas pabora
GPIO. IIporpammupoBanue MOJTyJie 3aXBaTa rpysa.
MOJTyJIs 3aXBaTa rpysa
TpancopTupoBka TIpy30B C 1 - 1 [Iepemenenus rpysa ¢ [IpakTuueckas pabora
MTOMOIIIBIO KBaJIpOKOIITEpa MOMOIIIBIO KBaJIPOKOITEPA
I'eockan [Tuonep 6a30BbIi
19. Pemrenue onuMnuanHeIx 3aaad. 2 - 2 Pemienne onumnuagHbix CamocTosTenbpHas paboTta
['pynmoBble COPEBHOBAHMS 3a1a4
Pa3zjen 3. YnpasJienue 6ecnimiiornoii cucremoii DJI Robomaster S1
20. Bosmoxxnoctu posepa DJI 1 0.5 0.5 N3mepenue BpemMeHn VYcTHbIl onpoc.
Robomaster S1. paboThI MPOrpaMMBl. [IpakTuyeckas pabora
[IpepsiBanue. M3mepenue [Honyuenue nunpopmanuu
BpEMEHHU 0 ypOBHE 3apsijia Oarapeu,
TEKYIIEM BpEMEHU

Ceeroanoaabie 2 HeKThI 1 - 1 H3menenue 1Beta VYcTHbIl onpoc.
CBETO/IMO/Ia, p&KAMA [IpakTryeckas padora
WHIVKAIUH.

21. [Maccu.  Ilpuamun  paboTh 1 0.5 0.5 Pyunoe ynpasnenue VYcTHbI# ompoc.
maccu Unona MepeMeIEHUEM IIACCH [IpakTuueckas pabora

Nnona
N3meHeHue ckopoctu 1 0.5 0.5 YckopeHue ¢ uHauKaue. | YCTHBIM onpoc.
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[IpakTuyeckas padora

22. Kpuponunelinbie n 0.5 0.5 PeBepc o cxeme «Sy. YcTHBIH ompoc.
MPAMOJIMHENHBIE TPAEKTOPUHU JIBmxenue o okpyxkHoctu | I[Ipaktuueckas pabora
JIBKEHUS - 1 TpaexTopun: «X»,

«Kpect»
23. [ToBOpOTHI 0.5 0.5 TpaekTopun IBHKESHHUS C YcTHBIH onpoc.
IOBOPOTaMH [IpakTuyeckas padora
Tekyllee Moj0KeHNe MaccH. - 1 Bo3sBpar B Tekyuiee [IpakTrueckas padota
Hae3n Ha npensitctBre nonoxenue. Muaukanus
CTOJIKHOBEHUI
24, Manunynstop pobota 0.5 0.5 AJNTOPUTMBI TIEpEMEILCHHS | Y CTHBIA OIPOC.
MaHUIYJISTOpA. [IpakTuueckas pabora
VYmpaieHue 3axBaToM - 1 VYmpasnenue [IpakTuueckas pabora
CEpBONPUBOIAMH
MaHUIYJISATOpPA.
[IpakTrueckue 3ananus:
«3axBat 00beKTaY,
«Pucyem kBajgpar»
25. Ilepemerenue rpy3os - 2 Pemenue 3anau Ha [IpakTuyeckas pabora
nepeMeneHne 00bEKTOB ¢
MOMOIIbI0 MAHUITYJISITOPA

26. WNnentudukanus Bu3yanbHbIX 0.5 0.5 VYrpaBiieHue 1maccu ¢ YcTHbIN onpoc.
MapkepoB. Pacnio3HaBanue MIOMOIIBIO )KECTOB [IpakTuyeckas pabora
KECTOB
Pacrio3naBanue XJI0MKOB - 1 YmpaBiieHue 1maccu ¢ [IpakTuueckas pabora

MTOMOIIBIO XJIOTIKOB

27. PacnoznaBanue ArUco 0.5 0.5 ABTOHOMHBIN TOUCK U VYcTHbIl onpoc.

MapKepoB pacrnioznaBanue Aruco [IpakTrueckas pabota
MapKepoB
JIBr>KeHUE 1T0 MapKepam - 1 [TporpammupoBanue [IpakTrueckas pabota

CLICHApUEB JBUKCHUS
11accH Mo rpaguueckum
ArUco metkam
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28. 3axBar 1eJId ¢ TOMOIIBIO - 1 Brruucnenue xoopauHat [IpakTudeckas padbora
npuiena 10JIO’KEeHHUsI 00beKTa
[TopaxeHnne mueHen ¢ - 1 AJNTOPUTM MOUCKA U [IpakTudeckas padbora
MTOMOIIBIO J1a3epa, MOPaKSHHUSI LIETTH C
IMHEBMAaTUYECKOMN Typenun IIOMOLUIBIO J1a3epa U
THEBMATHYECKOU Typenu
29. Bpownsi. Peructparus - 2 Cuenapuu noseaenwust npu | [IpakTrueckas pabota
MOBPEKICHHIMA NOpaXeHUH OpPOHU:
YKJIIOHEHHE, OTBETHBIN
OTOHb
30. JlaT4uK paccTOsHHUSL. 0.5 0.5 N3mepenue paccrosinus 10 | Y CTHBIM OMPoC.
W3mepenue paccTosHus 10 o0BeKTa [IpakTuueckas pabora
00BEKTA.
ABTOHOMHBII 00b€3]1 - 1 Cuenapuili aBTOHOMHOTO [IpakTuueckas pabora
MIPENSATCTBHMN. 0o0be3/1a NpensTCTBUM C
MOMOIIbIO HHPPAKPACHOTO
JTATYMKA PACCTOSHUS
31. Apnantep naTyuka. 0.5 0.5 TTonximrouenue VYcTHbIH onpoc.
[ToaxiroueHne KHOMKU JIOTIOTHUTEIBHBIX [IpakTuueckas pabora
JATYNKOB (KHOIIKA).
[IporpamMmmupoBanue
KHOIIOYHOTO MHTepdeiica
3BYKOBBIE APPEKTHI - 1 [IporpammupoBanue [IpakTuyeckas pabora
3BYKOBOU MHIUKAIUU:
U3MEHEHHE TOHA U
JUIUTEIIBHOCTU. 3BYKOBBIE
cooOuIeHus
32. 3anuck (HOTO U BUIECO 0.5 0.5 Anroput™m 3anmucu GoTo U | YCTHBIHA OIMpOC.
BHJICO C KaMephl poboTa [TpakTuueckas pabora
[TanopamHast cheMKka 0ObEKTa - 1 ABTOHOMHOE [IpakTrueckas pabota

HCCIIENOBAHNE O0OBEKTA.
Co3naHnue cepruy CHUMKOB
JUTSL CO3JIaHUs
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IIaHOPaMHOT'O

N300pKCHHS
33. CopeBHoBanue «I oHka» 2 [IporpammupoBanue CamocrosiTenbHas padora
ABTOHOMHOTO
MIPEOI0JICHUS] MAPIIPYTa
34. CopeBnoBanue «buarnon» 2 [IporpammupoBanue CamocTosTenbHas paboTta
ABTOHOMHOTO
MPEOAOJICHHS MapIIPyTa C
HOPAKEHHUEM LieJIeh
35. CopeBnoBanue «Bceobiee 2 [IporpammupoBanue CamocTosTenbHas paboTa
COCTSI3aHHUE» - CPAKCHUE ABTOHOMHOTO CPayKEHHSI
aBTOHOMHBIX pOOOTOB pOOOTOB C MOJCUETOM
HAaHECEHHOT'0 YpoHa OpoHe
36. HIkoapHBIN 3TAall COPEeBHOBAHUI 2 Pemenne onumnuamHbix CamocTosTenbHas paboTta
10 TPOTPAMMHUPOBAHUIO 3a1a4
ABTOHOMHOM OECIMIIOTHOMN
pOOOTHU3UPOBAHHON CUCTEMBI
HTroro 72 yaca
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KAJIEHJAPHBIN YUEBHBIN I'PA®UK

Ne Pesxxum nesaTebHOCTH JdomonHuTreabHast
o01eodpazoBarebHasI
o01Iepa3BuBaOIIas MporpaMmMa
TeXHUYeCKO HANPABJIEHHOCTH
«becnuI0THBIE POOOTU3UPOBAHHBbIE
CHCTEMBbD»

1. Hauvano yuyeOHoOro roma 01 cenTs6ps 2025

2. [Tpo10IKUTETBHOCT YUEOHOTO MEPHOAA 36 yueOHBIX HEETb

3. [TpoaOMmKUTETLHOCTh YUSOHOU HEIeTH S nHen

4, [TepromMuHOCTD YUE€OHBIX 3aHATHI 1 pa3 B Henento 1o 2 yaca

5. KonuuecTBo uacoB 72 gaca

6. OxkoHyaHue yueOHOro rojaa 31 masg 2026

7. [Tepuon peanu3anuu nporpaMmsl 01.09.2025-31.05.2026
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PABOYASA ITPOT'PAMMA BOCIIUTAHUA

BocnuraTenpHbli  KOMIIOHEHT  OCYILIECTBIIIETCS IO CIEAYIOLIUM
HaNpaBJICHUSIM

OpraHu3allid BOCHUTAHUS U COLMAIM3ALUNA 00yYarOIUXCS:

1) rpaxaaHCKO-MaTPUOTUYECKOE;

2) HPaBCTBEHHOE U JTyXOBHOE BOCIIUTAHMUE;

3) BocIMTaHUE MOJIOKUTEIHLHOTO OTHOIICHHS K TPYAY U TBOPUECTBY;

4) MHTEJUICKTyalbHOE BOCITUTAHUE;

5) 3nopoBbecOeperaroiiee BOCIUTAHUE,

6) MpaBOBOE BOCIUTAHUE U KYJIbTypa O€30M1aCHOCTH;

7) BocIUTaHWE CEMEHHBIX IICHHOCTEH;

8) hopMupoBaHHE KOMMYHUKATHBHOM KYJIBTYPHI;

9) 3K00THYECKOE BOCIIUTAHHE.

ens — dopmMupoBaHHE€ TApPMOHMYHOW  JIMYHOCTA C  IIUPOKUM
MHUPOBO33PEHYECKUM KPYT030POM, C CEPHE3HBIM 0araxxom TeOPETUYECKUX 3HAHUN 1
MPAKTUYECKUX HABBIKOB.

Ucnonb3yembie (opMbl BOCIUTATENHHOM pabOThI: BUKTOPUHA, SKCKYPCHUHU,
UTPOBBIC MPOTPAMMBI, TUCITYTHI.

Mertonsl: Oecenna, MUHU-BUKTOPUHA, HAOJIIOACHUS, CTOJIKHOBEHUSI B3IJISIZIOB U
MO3UILINH, IPOECKTHBIN, TOUCKOBBIM.

[manupyemMblii  pe3yJibTaT: TOBBIIICHHWE MOTHUBAIlMU K  M3YUYCHHIO
OCCIIUIOTHBIX CHUCTEM MW  JIMYHOCTHOMY  Pa3BHUTHIO; C(HOPMUPOBAHHOCTH
HACTOWYHMBOCTH B JIOCTUXKECHUHU LIEJW, CTPEMIICHUE K TOJYYCHUIO KaYE€CTBEHHOIO
3aKOHYEHHOI'O pe3yJibTaTa; yMEHHE paboTaTh B KOMaH[E;, CPOpMHPOBAHHOCTH
HPABCTBEHHOI'0, TO3HABATEJIBHOTO U KOMMYHUKATUBHOTO MOTEHIIMAJIOB JINYHOCTH.

KasiengapHbiii IVIaH BOCIIUTATEILHON PadoThI

Ne | Ha3panue MepoOnpUATHS, Hanpasaenus ®opma Cpoku
n/n coObITHA BOCIIUTATEIbHON pa0oThl| NPOBEACHHUS | NPOBEACHHSA
1. WMHCTpyKTaX 10 TEXHUKE besonacHocTh 1 310pOBbIii | B pamkax CenT0pn
0€30I1aCHOCTH U MpaBwiIaM | 00pa3 )KU3HU 3aHATUN
MIOBEJCHUS HA 3aHATUAX
2. | becena o coxpaneHun I'paxxnancko- B pamkax CeHTs0pb-Mait
MaTepuabHbIX LIEHHOCTEHN, | MATPUOTUYECKOE 3aHATUN
OepeXKHOM OTHOIICHUH K BOCITUTaHHUE,
000pPY10BaHUIO HPAaBCTBEHHOE BOCIIUTAHUE
3. 3amura KeicoB BHYTPH HpasctBenHnoe B pamkax OxTs0pp-Mait
TpyHIbI BOCITUTaHHUE, 3aHATUN
TPYIOBOE BOCIIUTAHUE
4. | Yuactue B copeBHOBaHMsX | BocnuTtanue B pamkax OxT1a0pb-Mait
Pa3JIMYHOTO YPOBHS MHTEIUIEKTYaJIbHO- 3aHATUN
ITO3HABATENIbHBIX
HUHTEPECOB
S. JleHp aBHanyu u NHTtennekryansHOE B pamkax Arnpens
KOCMOHABTHUKHU BOCIIUTAHHUE; 3aHATUN
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MIPaBOBOE BOCIIUTAHHUE U
KyJbTypa 0€3011acHOCTH;
¢dbopmupoBanue
KOMMYHUKaTHBHON
KYJIBTYPBI,

6. MexnyHapoJHbIN JEHb I'paxxmancko- B pamkax Maii
OCCIIMIIOTHUKA MaTpUOTHYECKOE, 3aHATHH
HpPaBCTBEHHOE U TyXOBHOE
BOCIIUTAHHE;

BOCITUTaHHE

CEMEHHBIX IICHHOCTEH

7. | OTKpBbITBIE 3aHATHS, Bocnuranue B pamkax Maii
MacTep-KIIacChl IIOJIOKUTEIILHOTO 3aHATHH,
OTHOIIEHHUS K TPYLy U MEPOIPUATHS
TBOPYECTBY; AT
MHTEJJIEKTyaJIbHOE «KBanTopuym»
BOCIIUTaHMUE;
(dbopmupoBaHue
KOMMYHHUKaTUBHOM
KYJbTYpbI

Cnucok jaureparypbl

HopMaTtuBHBIE TPABOBBIE AKThI

1. ®enepanphbiii 3akoH «O0 obpazoBanuu B Poccuiickoit denepanum» ot
29.12.2012 Ne 273-D3.

2. Yka3 Ilpesunenta Poccuiickoit ®@eneparuu ot 07.05.2012 Ne 599 «O
Mepax MO pealu3aluyd TOoCyJapCTBEHHOW MOJUTUKKA B 00JacTH OOpa3oBaHUs U
HAYKW».

3. Yka3 Ilpesunenta Poccuiickoit @eneparuu ot 07.05.2012 Ne 597 «O
MEPONPUATHUSX 10 PeaIM3alMK TOCYAAPCTBEHHON COIUATbHON MO TUKI.

4. Va3 Ilpesunenta PO ot 9 nHos0pa 2022 r. Ne 809 «O06 yTBepxkaeHUH
OCHOB  TOCYJapCTBEHHOW TMOJUTHUKA IO COXPAaHEHUIO M  YKPEIUICHHUIO
TPAAULMOHHBIX POCCUMCKUX AYyXOBHO-HPABCTBEHHBIX LIEHHOCTEW.

5. Ykas3 Ilpesunenta Poccuiickoit deneparuum ot 7 mas 2025 r. Ne 309 «O
HaIIMOHAJIBHBIX LEJAX pa3BuTus Poccuiickoit ®eneparuu Ha nepuon 10 2030 roaa
Y Ha nepcrekTuBy 10 2036 rogay.

6. Yka3 IIpesunenta Poccuiickoit deneparuu ot 8§ mas 2025 r. Ne 314 «O6
yTBepxkaeHnn OCHOB TOCYIapCTBEHHON mnonuTuku Poccuiickoit ®Dexnepaiuu B
00JIaCTH UCTOPUYECKOTO IPOCBEILICHUSD.

/. Ilpuka3z MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu ot 27 2022
roga Ne 629 «O0 yTBep>KIeHUU OCYIIECTBICHUSI 00pa30BaTEIbHON AEATEILHOCTH
00111e00pa30BaTEIbHBIM MPOrPAMMaAM).

8. IlocranoBnenue I'maBHOTO rocy1apCTBEHHOTO CaHUTapHOro Bpaua PD ot
28.09.2020 No 28 «O6 yrtBepxkaeHun canutapubix mupasui CII 2.4.3648-20
«CaHHUTapHO- IMUAEMHUOJIOTHYECKUE TpeOOBaHUS K OpraHU3allid BOCIHUTAHUS U
oOy4eHHMsI, OTABIXA M 03I0POBIICHUS JIETEH M MOJIOICIKI.

9. Paciopsixenue [lpaBurennctBa Poccmiickoit @enepammu ot 31.03.2022
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rona Ne 678-p «O0 yTBEpKJI€HUH JIOMIOTHUTEILHOTO 00pa3oBanus aerei 10 2030
roja».

[Tpukaz MunuctepctBa o6pazoBanus oT 26 utoinst 2022 romga Ne 912/1 «O6
yTBepkaeann [lmama pabotel 1o  peamusanuu  KoHuenuuu — pa3BUTHSA
JOTIOTHUTENBHOTO oOpa3zoBanus aerei 10 2030 roxa, [ atam (2022 — 2025 rozasi) B
Kanununrpaackoir obmactu u LleneBbix mokaszateneit peanuzanuu Konuenuuu
pa3BUTHS JOTIOTHUTENBHOTO 0Opa3zoBanwms Aeteit 10 2030 roga B Kanununrpaackon
00JacTu.

Jiis mefarora JOMOJIHUTEIBHOTO 00pa3oBaHUS:
1. Meroauueckue MaTepuanbl. MoayabHBIE pabodre IpOrpaMMBbI TSI
yueOHoM aestenbHocTH hitps://trikset.com/education/methodical#informatics
2. Asubaes P.C., I'puboBa JI. A. PoOGoToTexHuka U YyIpaBICHUE
OCCIIIIOTHBIMH  aBHAITMOHHBIMA cucTeMaMu. OCHOBBI TIPOTPAMMHUPOBAHHS |
aBTOHOMHOTO IoJIeTa. YU4eOHO-MeToanuYeckoe mocooue. — M.: 2020. — 69 c.

JU1st 00y4aromuxcs U pOAUTENICH:
1. Kopemkun U. A. Uctopus aBuanu u Bo3ayxorutaBanus. — M.: 2021. — 280

C.

2. Slnenkos B. C. TBoii nepBsIii kBagpokonTep. Teopus u npaktuka. — CII6.:
2017. - 256 c.

HuaTepHeT-pecypcehl:

1. SCRATCH PROGRAMMING GUIDE — DJI Education https://terra-1-
g.djicdn.com/851d20f7b9f64838a34cd02351370894/RM%20EP%20CORE/Scratc
h%20Programming%20Guide RoboMaster%20EP%20Core.pdf

2. Ypoku «OCHOBBI POOOTOTEXHUKI
https://www.youtube.com/playlist?list=PL4pWXx quCquevkaT8vb1Ik0hXZ

kup
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