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MOSICHUTEJIBHAS 3AITMCKA

[Ipumepras pabogast mporpamma yueOHOTO Kypca «IIporpammupyit u nerait!»
peanm3yercss B paMKax H3ydeHHs ydeOHoro mpeamera «TexHomorust» u (Win)
«MnpopmaTrkay, paspaboraHa ULt o0ydJaromuxcs 5-8-x KJIacCoOB
0011e00pa3oBaTeNbHBIX IIKOJ B COOTBETCTBHHM C TpeOOBaHMAMH (enepaabHOTro
TOCYapCTBEHHOTO O0pa30oBaTEeIBHOTO CTAHIApTa OCHOBHOTO 0O0miero oOpa3oBaHUS
(ITpuka3 Munnpocsemenust Poccun ot 31.05.2021 Ne 287 (pen. ot 18.07.2022)).

[peanaraemerii  yueOHbIIT Kkypc «[Iporpammupyit u neraii!» sBisiercs
WHHOBALIMOHHBIM ISl PETMOHAIBLHOM CHUCTEMbI OOpa30BaHWS M TpeAHA3HA4YeH st
LieJICHANPaBIEHHOTO 0a30BOr0 3HAKOMCTBa OOYYArOUIMXCS OCHOBHOM IIKOJIBI C
OECIMIIOTHBIMH JIETaTeJILHBIMU allllapaTaMH: NPHHIMIIAMHA HX (YHKIMOHUPOBAHUS,
KOHCTPYHUPOBaHUsI, MUIOTUPOBAHUS U IPUMEHEHUS AJIS PELICHUS IOBCEHEBHBIX 3ajau.
Kypc criocobGeH 3aHiTh CyIIeCTBEHHOE MECTO B cUcTeMe (POPMHUPOBAHUS M PA3BUTHS
YHHUBEPCAIBHBIX y4eOHBIX NEWCTBHH, (YHKIMOHAIGHOH TI'PaMOTHOCTH HIKOJBHHUKOB,
YTO SIBISIETCS OJJHOM M3 KJIIOYEBBIX 337a4 OCHOBHOTO 00IIero oOpa3oBaHusI.

[Inanupyembple  pe3yiabpTaThl MO y4eOHOMY Kypcy HMHTETPUPYIOTCS C
COOTBETCTBYIOIIUM COZAEp)KaHHEeM ydeOHoro mpenMmera «TexHomorus»y u (WiH)
«HpopMaTnKay dUepe3 OpraHU3alUI0 BBINOJHEHUS KOMIUIEKCHBIX IPAKTHKO-
OPUEHTUPOBAHHBIX 3aJlaHUl, KEHCOB U CHUTYyallMH, IIKOJbHBIX IIPOEKTOB U Y4acTHE
IIKOJIFHUKOB B COPEBHOBATENIBHBIX COCTS3aHMAX, CBS3aHHBIX C KOHCTPYHPOBAHHEM,
MUJIOTUPOBAaHHEM W MPOTrPaMMUpPOBAHHUEM OECIMIIOTHBIX JIETATENbHBIX AalNapaToB.
[TosToMy ocHOBHast 3asada paspaboraHHOro yueOHoOro kypca «IIporpammupyit u
nerait!» — MOBBIIIEHNE KauecTBa IpernoiaBanus yueoHoro npeamera « TexHomaorus» u
«udpopmaTtrka» W (OPMHUPOBAHHE HOBBIX, AKTYAIBHBIX JJISI COBPEMEHHOTO MHpa
KOMIIETEHIIHH.

PexxuM TpoBefeHMs 3aHATHH ONpenessieTcs] KaICHIapHbIM YIeOHBIM IIITaHOM
OpraHM3aliy, OCYIIECTBIIONIEH 00pa30BaTeNbHYIO AEATEIbHOCTh, 1 COOTBETCTBYET
HOpMaM, YTBepKAEHHBIM caHuTapHbiMU mnpasBuiaamu CII 2.4.3648-20 «CanutapHO-
SMHUIEMHUOIOTHYECKIE TPEOOBAHMUS K OPTaHU3aIMAM BOCIIUTAHHA U OOY4EHHS, OTAbIXa
1 o3moposieHus aereil m Mononexxkm» (I[loctanoBienne ['maBHOTO rocynapCTBEHHOTO
cagurapaoro Bpaga P® ot 28.09.2020 Ne 28). Bemymmmu (opMamu opraHH3aliu
3aHATHH y4eOHOTro Kypca SIBISIOTCs ()pOHTaNIbHAS, TTapHAas ¥ rpymmoBas. Hapsay ¢ atum
BO BpeMs 3aHSATHH NPUMEHSETCS MHAUBUAYaAIbHBIA U AU depeHIMPOBAHHBIN MOIXOI.
3aHATUS HOCAT TPaKTUKO-OPHEHTHUPOBAHHBIM, TBOPYECKUH, HIPOBOH, IOHMCKOBO-
HCCIIe0BATENbCKUI, AEITENbHOCTHBINA XapaKTep.

[Iporpamma y4eOHOTO Kypca CIY)XHT OCHOBOM JUISl COCTaBJICHHS YYHTEIEM
MOYPOYHOTO TEMAaTHYECKOTO IUIAHMPOBaHMS Kypca (B paMKax pealn3alid y4eOHBIX
npeameroB  «Mupopmatnkay wu (wmm) «TexHomorms» 3a CU€T  BKIIOYEHUS
00meo0pa3oBaTeIbHBIMI OpraHu3asiMA CaxaaMHCKOH 001acTH B y4deOHbIE IUTaHBI
4acoB B YacTh, (POpPMHUPYEMyIO YIaCTHUKAMH 00pa30BaTEbHBIX OTHOIICHHH), & TAKXKE
MOXET HCIHOJIb30BaThCsl KAK OCHOBA JUIA CO3AaHMs pabodeil mporpaMMbl BHEYPOUHOH
JIESITENBHOCTH HITH IIPOTPaMM CHCTEMBI JOIOJIHUTENBHOTO 00pa30BaHusl.
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OO0mas XxapakTepuCTHKA Y4eOHOI0 Kypca

[Ipumepras pabogast mporpamma yueOHOTO Kypca «IIporpammupyit u nerait!»
HalpaBlieHA Ha peaN3aldio CTPATETMYECKUX IIeJIEBBIX OPHUEHTHUPOB B 00IaCTH
N3y4YeHUS] M KAaYeCTBEHHOTO OCBOEHMS IIKOJIbHUKAMH OECHMIOTHBIX JIETATEIbHBIX
amnmapaToB Ha YpOBHE OCHOBHOTO 00mero oopa3oBaHus. Y4eOHBINH Kypc omupaeTcs Ha
3HaHMA M0 Pa3HBIM IpeaMeTaM yueOHOTo IJIaHa U CTAHOBUTCS OJHHUM U3 0a30BBIX AT
¢dopmupoBanus y oOydaromuxcss (YHKIHOHAIHHOM TPaMOTHOCTH, WHXEHEPHO-
TEXHUYECCKOI0, IMPOCKTHOr'0, KPCATUBHOTO W KPHUTUYCCKOI'O MBIIIJICHUSA Ha OCHOBE
MPaKTHKO-OPUEHTUPOBAHHOTO O0YYEHUS U CHCTEMHO-IEITEIbHOCTHOTO ITOIX0/1a.

IIporpamma yueOHOTO Kypca HaéT MpeACTaBICHHE O IIEJIH, 3aaadax, OOIien
CTpaTeruy OOydYeHHMs, BOCIIUTAHUS M Pa3BUTHUs OOYUArOIIMXCS CPEACTBAaMU y4eOHOTO
npeameta « Texnonorus» u «MHdpopmarnka». [Iporpamma ycraHaBiIMBaeT copepKaHue
y4eOHOro Kypca, MpeIyCMaTpUBacT ero CTPYKTYPHPOBAHKE TI0 KJlaccaM, pasjenaM u
TeMaM; MpeJyIaraeT pacipeaeieHie y9eOHbIX 9acoB 110 pa3aenaM 1 TeMaM B 5, 6, 7 1 8-
X KJaccax M IIOCIEeNOBATEIbHOCTh HMX H3YYEHUS C YYETOM MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 0Opa30BaTENbHOIO Ipolecca M BO3PACTHBIX
ocobeHHocTeit o0ydaromuxcs. B mporpaMmy BKITIOYSHBI ONHCaHU (HOpM OpraHU3aluu
3aHATHH, MaTepHATBHO-TEXHUYECKOTO M y4eOHO-METOIMYECKOTO  OOecTIedeHUs
oOpazoBarensHOro mporecca. [Ipumepnas pabouas mporpamMma Kypca ONpejenseT
KpaTKHe XapaKTepUCTHKU Y4eOHOro MarepHaia AJIsl KaXIOro pasjena MporpaMmbl, B
TOM YHCJIC IINIAaHUPYEMBIC PE3YJIbTATBI OCBOCHUS O6y‘-IaIOL[II/IMI/IC$[ IIporpaMMbl KypcCa Ha
YPOBHE OCHOBHOTO 00IIIEr0 00pa3oBaHMUsI.

Hacrosimiast mporpamMma COOTBETCTBYET OOLIEKYIbTYPHOMY YPOBHIO OCBOCHHUS
W TIpedroylaraeT yJOBIETBOPEHHE II03HABATENLHOTO HHTEpeca OO0ydaromerocs,
pacmmpeHue ero HWH(GOPMHUPOBAHHOCTH B OOJIACTH OECHMIOTHBIX JIETATEIbHBIX
amnmmapaTtoB W CHCTEM, a Takke OOOralieHHe HABBIKAMH OOLICHUS M NPHOOpETeHHE
YMEHHUI COBMECTHOI1 IEITEILHOCTH B OCBOCHUH POTPAaMMBIL.

Yuebnsrit kype «[Iporpammupyit u seraii!» mpenmonaraer mocieaoBaTeIbHBII
MIPUHINT U3Y4YEHHsI IPOTPaMMBbI, HaunHas ¢ 5-TO KJlacca, 3aKaH4duBas 8-M kiaccoM. [pu
3TOM 00pa30BaTEIbHBIC OPTaHU3ALUH BIIPABE CAMOCTOSTEIBHO ONPENENATh, OyAeT JIH
PCAIU30BLIBATLECA NporpaMma BO BCEX IMpEajlaraCMbIX IMapaljieiigX W B KaKoM-TO
onHoOW mapamiend (¢ y4ETOM BO3MOXHOCTEH MAaTepHAIbHO-TEXHHYCCKONH 0a3bl
OpraHHM3alUK U 4acoB y4eOHOro IuiaHa). Bes mporpamma nesnmkoM mim e€ oTneNbHbIe
pasziensl U TEMBI MOTYT PeaM30BhIBAThCS Ha 0ase NPyrux opraHu3aunuii (Harmpumep,
JIOTIOJTHUTENLHOTO o0pa3oBaHus Jerei, B «KBanrtopumyme», IT-xybe u np.) Ha
OCHOBAHHH JIOTOBOPA O CETEBOM B3aHMO/ICHCTBHH.

HopMmaTHBHO-TIpaBOBOI M METOMOJIOTHIECKOW OCHOBOH HpuMepHOU paboueit
mporpamMMbl yaeOHoro Kypcea «IIporpamMmmupyit u netaii!y sSBISroTCS:

— ®@epnepanpHbiii 3ak0H «O0 oOpazoBanmu B Poccuiickoit deneparum» OT
29.12.2012 Ne 273-@3 (pen. ot 29.12.2022);

— Ilpukaz Munmnpocsemenuss Poccun «O0 yTBepkaeHHH (enepaabHOi
00pa30BaTeIbHOM MPOTrPaMMBI OCHOBHOTO 00I1ero obOpasoBanus» oT 16.11.2022
Ne 993;

— Ilpuka3 Munnpocsemenuss Poccun «O0 yTBepKaeHUH (enepaabHOro
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rOCYAapCTBEHHOTO 00pa30BaTeIbHOTO CTaH/IapTa OCHOBHOTO 00IIIET0 00pa3oBaHus» OT
31.05.2021 Ne 287 (pen. ot 18.07.2022);

— mmceMo Munnpocsenienust Poccnu «O06 akTyanuzanuy mpuMepHoil padoueit
nporpammbl BocriuTaHus» oT 18.07.2022 Ne AB-1951/06 (Bmecte ¢ «IIpnmepHoii
pabodeii mporpaMMOW BOCIHTAHUSA IS OO0IIE00pa30BATEIBHBIX OPTaHU3AIIMIN
(omoOpena pemenueM QenepaabHOTO Y4eOHO-METOANYECKOTO OOBEIUHEHHUS [0
obmemy o6pa3oBaHuio, IpoTokod oT 23.06.2022 Ne 3/22));

— «[IpumepHasi ocHOBHasi 0Opa3oBaTesbHasl IPOrpaMMa OCHOBHOTO OOIIEro
oOpazoBanusi» (omoOpeHa pemeHueM DenepanbHOTO  YIeOHO-METOIUIECKOTO
00BeIMHeHHS 10 001IeMy 00pa30BaHuI0, MPOTOKOI 0T 15.09.2022 Ne 6/22);

— Konnenmms mpemomaBaHus mnpeaMeTHoi oOmactum  «TexHomorus» B
oOpazoBarenbHbIX opranu3anusix Poccuiickoit denepanmu, peain3yronmx 0CHOBHbBIE
oOmeoOpa3oBaTenbHble  HporpaMMbl  (yTBepkAeHa Kkoiviermedl  MuHucTepcTBa
npoceetieHust Poccuiickoit @eneparmu 24 nexadbps 2018);

— Pacnopsbkenne MununcrepcTBa oOpasoBanusi CaxannHckoil obmactu «O0
yTBepkaeHnH [1ana MeponpuaTHii («I0pOXKHON KapTh») anpobanny yueOHOTro Kypca
mo oOy4YeHHIO yNpaBJIeHHEM OECHIIOTHBIMH JIETAaTENbHBIMH — anmaparamd B
o0meoOpa3oBaTeNbHEIX opraHm3amusax CaxammHckod obmacti» ot 06.12.2022
Ne 312-1531-p.

Hean n 3agaun yuedHOro Kypca

Hal'lpaBJ'leHHOCTL: HWHXXCHEPHO-TEXHUYICCKAs.

Heanr y4eOHOro Kypca: pa3BUTHE HAYAIbHBIX TEXHOJIIOTMYECKUX 3HAHUHU B
o0acT 6ECIMIOTHBIX JICTATENbHBIX aNllapaToB, IPHOOPETEHHUE OIBITA TPAKTHUECKOH
JIESTEIFPHOCTH 10 KOHCTPYMPOBAaHHUIO, IPOTPAaMMHMPOBAHUIO M SKCIUTyaTallud
OeCHMJIOTHBIX JieTaTelbHbIX anmapatos (BI1JIA).

3agaun:

ObpaszosamenvHule 3a0auu:

—OBJaJeTh 3HAHUAMH, YMEHHMSIMH M OIBITOM JEATEIbHOCTH B 00JaCTH
KOHCTPYHMPOBAHUS,  MHJIOTHPOBAaHMUS W  MPOrPAMMHPOBAHHS  OECHMIOTHBIX
JIETATeIbHBIX AIapaToB;

—OHMMaTh OCHOBHBIE TMpaBUiIa OE30MaCHOW paboOThl C OECHUIOTHBIMU
JIeTaTeILHBIME arapaTaMu;

—IOHUMATh TEXHOJIOTHYECKOE YCTPOWCTBO KBAJPOKONTEpPa, MPOCTEUIIHE
CIOCOOBI  TOCTHKEHHUs TPOYHOCTH KOHCTPYKIMH; WCIONB30BaTh STH 3HAHHS IIPH
pelIeHnH KOHCTPYKTOPCKHUX 3a/1ad;

— M3MEHATh KOHCTPYKIMIO H3ICIHS 110 3aJaHHBIM YCIOBHSIM;

_ BBIOHpATh CIOCO0 COCAMHEHHS W COCAWHHUTEIBbHBIN Marephan B
3aBUCHMOCTH OT TPeOOBaHMH KOHCTPYKIIHH;

— IIOHMMAaTh OCHOBBI BH3YaJIbHOTO MTUJIOTHPOBAHMS KBAJAPOKOIITEPA;

— MICTIOJIB30BaTh BO3MOYKHOCTH BHU3YaIbHOTO MAJIOTHPOBAHUS TIPU
BBIMOJHEHUH O0YYAIOIINX, TBOPYECKUX U MPOEKTHBIX 3aJaHH;

— BBITIOJIHATD TIPOEKTHBIE 33IaHKsI B COOTBETCTBUU C COJEPKAHUEM
M3YUYEHHOTO MarepHala Ha OCHOBE IOJYUYECHHBIX 3HAHWN W yMEHHIA.
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Bocnumamenvhuie 3a0auu:

—dopMUpOBaTh NpPOYHBIE MOTHBBI W TOTPEOHOCTH B OOYYEHHH H
caMmopeai3anum;

— pa3BUBaTh MHTEPECHl peOEHKA, PACIINPATH €r0 KPYTro3op;

— dopMHupOBATH M PAa3BHBATH TPYIOBbIE, MATPUOTHYECKHE M JPYTHE KadecTBa
JUYHOCTH pebEHKa;

—CHOCOOCTBOBaTh  MPOOYXIEHUIO  TBOPYECKOW  aKTHBHOCTH  JETEH,
CTUMYJIMPOBATH BOO6pa)KCHI/Ie, KEJIAaHUEC BKIIIOYATHCA B TBOPUCCKYIO ACATCIbHOCTD,

— $opMHUpOBATh MHTEpEC K apXUTEKType M IHU3aiiHYy CO3/IaBaeMBIX MOJEINei
BITJIA;

—¢opMUpOBAaTE  MOTHBALMIO  YyCIe€Xa W JIOCTIDKEHWH, TBOPYECKOH
camopeaiM3allii  HAa  OCHOBE  OpraHM3allMd  IPEIMETHO-TPeoOpasyromei
JIeSITEIIbHOCTH;

— dopMupoBaTh y 00ydaromMxcs KyJbTypy MPOEKTHOM M HCCIIEI0BATENBCKOM
JIESITENBHOCTH, TOTOBHOCTh K TCHEpAallMM HAEH W  OCYLIECTBICHHIO HOBBIX
TEXHOJIOTUYECKHUX PEIICHUH.

Pazeusaiowue sadauu:

—pa3BUBaTh  CaMOCTOATENBHOCTh  MBIIUICHHS, YMEHHE  CpaBHMBATH,
aQHAJIU3UPOBATh;

— (OpMHUPOBATH MTPEABAPUTEIBHBIN TIaH AEHCTBUII;

— pa3BUBaTh CTPEMJICHHE K PACIIMPEHHUIO KPYTro30pa U MIPUOOPETEHHIO OIIbITa B
00J1aCcTH KOHCTPYHPOBAHUS, MIOTHPOBAHUS U IiporpammupoBanust BITJIA;

—dOopMHUpPOBATH MOTHBALMIO K CaMOCTOATEIBHOMY IO3HAHHIO, YMEHHIO
MIOTb30BATHCS CIIPABOYHOM JINTEPATypO U APYTMMH UCTOYHUKAaMH HH(popManumy;

—pa3BuBaTh CEHCOpHYIO cdepy: Trnasomep, (opma, oOpHEeHTHpOBaHHE B
MIPOCTPAHCTBE U T.1.;

—pa3BuBaTh JBUTATEIbHYIO cdepy: MOTOpUKA, IUIACTHKA, [BHraTelbHas
CHOPOBKA U T.1.;

— pa3BUBaTh KOMMYHHKATHBHYIO KyJIBTYpY PeOEHKa;

— pa3BUBATh NIPOCTPAHCTBEHHOE MBIIIUICHUE;

—pa3BUBaTh KOMMYHHMKATUBHYIO KOMIIETEHTHOCTb IIKOJIBHHUKOB Ha OCHOBE
OpraHu3aly COBMECTHOH MPOIYKTUBHOM NEeATEILHOCTH;

—pa3BUBaTh PETYNATHBHYIO CTPYKTYpy JE€STEIBHOCTH, BKJIIOYAIOIIEH
LiesieTioNIaraiye, INaHpoBaHue (YMEHUE COCTaBIATh TUIaH JHCTBUN U IPUMEHSTH €T0
IUTSL peIIeHNs PAKTHIECKUX 3a/1a4), IPOTHO3UPOBaHNE (TPeIBOCXUILIEHHE Oy Iymero
pe3ynbTarta Ipu Pa3INYHbIX YCIOBHUSIX BBIIOTHEHHS IEHCTBH), KOHTPOIb, KOPPEKLIUIO
U OIICHKY;

—dopmupoBarh y 0O0y4aroUMXCs HAaBBIKM HCIOJBb30BAaHHUS B TPYIOBOM
JIESITENBHOCTH IU(POBBIX WHCTPYMEHTOB M NPOTPaMMHBIX CEPBHCOB, a TaKXe
KOTHUTHBHBIX HHCTPYMEHTOB M TEXHOJIOTHIA;

—pa3BuUBaTh yMEHHE OLIEHMBAaTh CBOM MNpPOQECCHOHATBHBIE WHTEPECH U
CKJIOHHOCTH B TIJIaHE TTIOATOTOBKH K Oyay1iei npodeccnoHabHO e TeIbHOCTH.
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Henesasn ayauTopus Kypca: oOydJarommecs 5-8-x KJIacCOB
001eo0pa3oBaTeIbHBIX OPraHU3aALUH.

Mecto yueoHoro kypca «IIporpammupyii u jeraii!» B yueOHOM miane

Ypoxku yuebHoro kypca «IIporpammupyii u seraii!» mpoBogsrcs B 5, 6, 7 u 8-x
Kjaccax 3a cuér 4acoB ydeOHOro IulaHa, (OPMHPYEMOTo y4JacTHHKAMH
obpa3oBaTenbHBIX OTHOWIEHHHA. Yackl yueOHoOro Kypca «lIporpamMmupyit m merait!»
J00aBISIFOTCS K yacaMm y4deOHoro npeamera «Texnonmorus» u (wnn) «Hdpopmarukay,
YTO TIOMOKET YCHJIUTh NMPaKTUKOOPUEHTHPOBAHHOCTh MPOTPaMMBbI JAHHBIX Y4eOHBIX
mpenMeroB. B ydeOHom mpeamere «TexHosorus» dYachkl Yy4eOHOTO Kypca
pexoMeHayeTcst 00aBUTh K BapUAaTHBHOMY MOAYIO «POOOTOTEXHUKAY MM MOIYIIIO
«ABTOMAaTU3UPOBAHHBIE CUCTEMBIY.

B wuHBapmaHTHBIX MOAYNAX YyuyeOHOro mpeaMera «TeXHOJOTHA» Yachl
y4eOHOTO Kypca peKoMeHAyeTcst no0aButh K Moxaymo «[IpomsBoxctBo 1
TexHomorum» (5-i kmacc — pazmen 2 «[IpocTeiiimme MamuHBI ¥ MEXaHU3MBD»; 6-i
kiacc — pasgen 6 «Mup npodeccuiin; 7-i kimacc — pasnen 8 «TexHomorun U MuUp.
CoBpemenHas TexHochepay; 8-i kimace — pazgen 12 «Mup npodeccuii).

B unBapuantHOM Moxayne «TexHonornn oOpabOTKM MaTepHaIoB M IMHUIIEBBIX
mpoaykToBy (7-# Kiacc — paznen 9 «ManrmHsl 1 BX MoJenwy»). B yueOHOM mpemmeTe
«Mudopmartnkay dYacsl ydeOHOTO Kypca peKOMEHAyeTCs MO00aBUTh K pas3aeiy
«u¢poBasi rpaMOTHOCTh: MPUKIAJHOE NPOrpaMMHOE OOECIIEYEeHNE KOMIIBIOTEpa,
OHJIAH-CEepBUCHI NJis1 OECHUIIOTHBIX TEXHOJOTHI» (B 7-X Kiaccax), K paszfeny
«ANTOPUTMEI U IPOTpaMMHpOBaHHe» (B 8-X Kjlaccax).

Takxe BO3MOXXHO pealM30BBIBATH NMPOrpaMMy JaHHOTO Y4eOHOTro Kypca B
npeaqmeTHod  obOmactu  «TexHomorus», JIOTMYECKH BCTpauWBash — COJAEpIKaHHUE
IporpaMMbl B IporpaMMy ydeOHoro mpenmera «TexHomorus» (¢ KOppeKTHPOBKOM
4acoB paboyeil MPOrpaMMEI IeIarora o yueOHOMY MPEIMETY).

ITporpamma Kypca cocTaBieHa U3 pacuéra 36 y4eOHbBIX 4acOB B TO/: 110 OTHOMY
Yyacy B HEJNENI0 B TEUEHHE OJHOI YeTBEpTH B 5-X, 6-X Kiaccax W IO OZHOMY Hacy B
HEJIEJI0 B TEYEHHE IBYX YETBEPTEH B 7-X, 8-X Kiaccax.

Pacnpenenenne obmero KommgecTBa 4yacoB Kypca «lIporpamMmmupyii u nerait!»
0 y4eOHBIM MpeaMeTaM IpeIcTaBIeHo B Tabmmre 1.
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Tabnuya 1

5-it knace 6-ii k1acc 7-i kn1ace 8-it kmace
(uacwvl 0obasusiom | (wacwl dobasisiiom | (uacel dobasnsirom | (wacel 0o6asnsw0m
K yacam yuebnozo | K uacam yuebnozo | K uacam yuebnozo | K uacam yuebnozo
npeomema 3a npeomema 3a npeomema 3a npeomema 3a
YyebHble cuém yacoe cuém uacos cuém yacoe cuém yacoe
nmpeaMeThI yuebHozo niana, yuebnoeo niaua, yuebnoeo niana, yuebHozo niana,
@opmupyemozo @opmupyemozo gopmupyemozo @opmupyemozo
yuacmuuxamu yuacmuuxamu yuacmuuxamu yuacmuuxamu
06pazosamenvHblx | 06paA308aMENbHbIX | 00PA308AMENLHBIX | 00PA308AMETLHBIX
omuoutenutl) omuouenutr) omuouwenutr) omHouwenul)
HudopmaTtuxa - - 6 6
TexHoJsiorus 6 6 6 6
Hroro 3a rog —
" 6 6 12 12
36
Ilnanupyemble pe3yJibTaThl
ocBoeHMs yueOHoro kypca «IIporpammupyii u jgerai!»
[IperonaBanne Kkypca «lIporpammupyit wu Jetail!» HampaBieHO Ha

JIOCTIDKEHUE TPEX TPYIIT PE3yJIbTAaTOB: JINYHOCTHBIX, METAIIPEIMETHBIX U ITPEMETHBIX
(tabnnua 2). [InaHupyemMsble pe3ysbTaTbl OCBOSHHUS y4eOHOT0 Kypca chopMyITHpOBaHEI
¢ yu€TOM MX JOCTM)KEHHS B KKIOM KJIacce B 3aBUCUMOCTH OT YPOBHS CIIOKHOCTH
COZepKaHHs MPOTrPaMMBI M BO3PACTHBIX 0COOCHHOCTEH 00yJarOIIUXCS.

Tabruya 2

1-1 rpynna:
JIMYHOCTHBIE
pe3yJabTaThl

1.1. Pa3BuTHe TmpenCTaBIEHWH O CO3UAATENEHOM |
HPaBCTBEHHOM 3HA4YEHHM KOHCTPYKTOPCKOTO TpyJa B
JKM3HHM 4YeJIOBEKA U OOIIECTBA;

1.2. oco3HaHHE pOJM 4YelOoBeKa M HCIONb3YEeMBIX WM
TEXHOJIOTUM B COXpaHCHUHN TapMOHHUYECKOI'0O
COCYIIIECTBOBAHUS PYKOTBOPHOTO MHpPa C MHPOM ITPUPOJIBL;
OTBETCTBEHHOE OTHOIIEHHE K COXPAHEHHIO OKpPY’KaroIeH

cpensl;
1.3. mnoHMMaHUEe KyJIbTYPHO-UCTOPUUYECKON II€HHOCTU
TPaAWINH, COLMATBHOM 3HAYMMOCTH, OTPKEHHBIX B

MIPEAMETHOM MHpE; YyBCTBO CONPHYACTHOCTH K KYJIBType
CBOETO HapoAa;
1.4. mposiBIEHNE TIOJIOKUTENFHOTO OTHOILIICHUS M HHTEpeca

K pa3IMyHBIM BHIAM TBOpPYECKOH TpeoOpasyromieit
JeATeNIbHOCTH, CTpeMJICHHE K TBOPYECKOI
camMopealM3allii; MOTHMBALUS K TBOPYECKOMY TpPYAY,

paboTe Ha pe3ysbTaT, CIIOCOOHOCTh K Pa3jIMYHBIM BHIAM
MPAaKTHYECKOH MPeoOpa3yroIeit e TeTbHOCTH;
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1.5. nposiBneHWE YCTOMUMBBIX BOJIEBBIX KayeCTB U
CIOCOOHOCTh K  CaMOPETYIIIIUHN: OPTaHN30BAHHOCTH,
AKKypaTHOCTh, TPYIOJIOOWME, OTBETCTBEHHOCTh, yMEHHE
CIPAaBJIATHCS C JOCTYITHBIMU TIPOOIeMaMH;

1.6. TOTOBHOCTH BCTyHaTh B COTPYIHHUYECTBO C IPYTUMHU
JMIOOBPMH C YY9ETOM OTHKH OOIIECHHUS; IPOSBICHHE
TOJIEPAaHTHOCTH U TOOPOXKEITATEITbHOCTH;

1.7. ¢opmupoBaHHE Yy ydYallIErocs MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTH
HayK{ U 00IIeCTBa;

1.8. dopmupoBanwe y ydamerocs HWHTEpeca K
JIOCTYDKECHUSIM HAyKU M TEXHOJIOTUH B 00JacTH paboTHI ¢
OCCITMIIOTHBEIMH JIETATCIIFHBIME allapaTaMu;

1.9. ¢opmumpoBaHHe Yy yYamerocs YCTaHOBKH Ha
COTPYAHMYECTBO M KOMAaHTHYIO paboTy TMpH peEIIeHUH
HMCCIEN0BATENIbCKUX M aHATUTUYECKHX 3a7ad.

2-91 rpynmna:
MeTanpeaMeTHbIe
pe3yJIbTAThI

ITo3naBateabHble YV /I:

Basoevie nozuueckue:

2.1. NCHONB30BaTh CXEMBI, MOZIENH 1 MPOCTEHIIINE YEPTEKH
B COOCTBEHHOM NPAKTUYECKON TBOPUECKOH NIESITEEHOCTH;
2.2. ymeHHe OOBSCHATH SBICHHS, MPOLECCH, CBS3U H
OTHOIIIGHWS, BBIABISIEMBIE B XOJE II03HABATEIHLHOW W
HCCIIeI0BATENIHCKON AEATETbHOCTH;

2.3. yMeHHE CTPOWTH PACCYKACHHE Ha OCHOBE CPaBHEHHUS
NIPEAMETOB U SIBIICHUU.

Bbaszoevie uccneoosamensckue:

2.4. ymMeHHWe JenaTh BBIBOJBI Ha OCHOBE KPUTHUYECKOTO
aHaM3a pas3HbIX TOYEK 3pPEHUs, MOATBEPXKAATh HX
COOCTBEHHOW apryMEHTAIllMe WM  CaMOCTOSITEIBHO
MTOJTyYCHHBIMH JAHHBIMU;

2.5. yMeHHE aHaIM3UPOBATH/Pe(IIEKCHPOBATH  OIBIT
WCCIICIOBAaHNUS  (TEOPETHYECKOTO, OSMITUPUYECKOTO) Ha
OCHOBE TIPEI0KEHHON CHTYallnH, TOCTABICHHON IIeITH.

Paboma c ungpopmavueii:

2.6. OpUEHTHPOBaThCSI B TEPMHHAX M  IOHATHSIX,
HCIIOJIb3yEMBIX B TEXHOJOTHH (B TpeleliaX H3y4E€HHOTO),
HCIIOJIb30BATh U3YYCHHYIO TEPMHHOJOTHIO B CBOUX YCTHBIX
" IMTUCbMCHHBIX BBICKA3bIBAHUAX,

2.7. ymeHue paboTath ¢ nH(GOpMAIIHeH, aHATU3UPOBATh

U CTPYKTYyPHUPOBATh NOJyYEHHBIE 3HAHUS U CUHTE3UPOBATH
HOBBI€, YCTaHABIIMBAThH IPUINHHO-CIIEJCTBEHHBIE CBS3H.
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PerynsituBubie YV /I:

Camoopzanuszayun:

2.8. panvoHaNBFHO OPTaHW30BBIBATH CBOIO  paboTy
(moxroToBka pabodero Mecra, NoJiep)kKaHIe W HaBEACHHUE
nopsiaka, ybopka mocie padoTsl);

2.9. cnmenmoBaTh TmpaBWiaaM O€30MACHOCTH TpyJda MpHU
BEITIOJTHEHUH PaboTEHI;

2.10. ymeHue IUTaHHPOBAaTh HEOOXOAWMBIC ICHCTBUS B
COOTBETCTBHHM C Y4eOHOW M TO3HABATENBLHOW 3amadei U
COCTaBIIATH AJITOPUTM UX BBHITIOTHEHUS,;

2.11. ymenue BbIOMpaTh W3 NMPEATIOKEHHBIX BapHaHTOB U
CaMOCTOSATENILHO MCKAaTh CPEACTBa/PECyYpChl ISl PELICHUs
3a7a4l/JOCTIKEHUST IIeIH B XOJE HCCIIe0BATENbCKOM
JeSTeIIHOCTH;

2.12. yMeHUe IPHHUMATP PEIICHUE B UTPOBOU U yueOHOU
CHUTYaIlMH ¥ HECTH 32 HETO OTBETCTBEHHOCTb.

Camoxoumpons (pegpnekcusn):

2.13. ymeHHe omHCHIBaTH CBOW OMIBIT, OPOPMIISS €ro Uit
nepeaayn Apyrum JIroAssM B BHJAC TEXHOJIOTMHU PCHICHUA
NPaKTHYECKUX 33/1a4 OIPEAEIEHHOTO0 Kiacca.

Ilpunamue ceda u opyzux:
2.14. 0CO3HAaHHO OTHOCUTBCSI K APYTrOMY YeJOBEKYy K €ro
MHEHHUIO.

KommyHukatusubie YY/I:

Obwenue:

2.15. ymenme coOmomaTh HOPMBI IIyOTMYHOW pEYH,
periaMeHT B MOHOJOTE W AWUCKYCCHH B COOTBETCTBHH C
KOMMYHHUKAaTUBHOM 3a1aueil.

Coemecmuasn 0eameibHOCmb:

2.16. ymenmne B3aMMOJIEHCTBOBAaTh B KOMaH/IE, BCTYHaTh B
JIAAJIOT ¥ BECTH €r0;

2.17. yMeHue ompeaensTh CBOM JNCUCTBUA U JEHCTBHS
MapTHEPOB ISl MPOAYKTUBHON KOMMYHHKAIIUY;

2.18. yMeHHe MPUXOIUTh K KOHCEHCYCY B JWCKYCCHH WA
KOMaHJTHOW padoTe.

3-s1 rpynna:
npeAMeTHbIE
pe3yJabTaThl

5-ii kaacce:

3.1. BEIONHATE PabOTy B MaNbIX TPYIIIax, OCYIIECTBISATE
COTPYAHHYECTBO;

3.2. co3gaBaTh TPOrpaMMBI MOJETOB  (OCYIIECTBIATH
npoctoe nporpammuposanue BIIA);

3.3. aHaIU3UPOBATh 3aJaHKe/00pasel] Mo MPeI0KECHHBIM
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BOIIPOCAM, MaMATKE I HMHCTPYKIMH, CAMOCTOSITEIBHO
BBINOJIHATE ~ JOCTYNHBIE 3aJaHMs C  ONOpodl  Ha
WHCTPYKIIMOHHYIO (TEXHOJIOTUYECKYIO) KapTy.

6-ii kaacc:

3.4. BEIIONHATH pabOTy B MaJbIX TPYIIAX, OCYIIECTBISATH
COTPYTHUYECTBO;

3.5. pemiath HECJIOKHBIE KOHCTPYKTOPCKO-
TEXHOJIOTHUECKHE  3aJadyd C  y4éTOM  BO3PACTHBIX
0coOeHHOCTeH 1 rojia 00ydeHHs TI0 MPOrpaMMme;

3.6. TpUMEHATH OCBOCHHBIE 3HAHHMSI M MPAKTUYECKHE
YMEHUS (TeXHOJIOTHYECKHE, rpaduyeckue,
KOHCTPYKTOPCKHUE) B CAMOCTOSTSIFHON HHTCIUICKTYaTbHON
U TIPaKTUYECKOM JIESITENbHOCTH.

7-1 Ki1acc:
3.7. TpUMEHATH OCBOCHHBIC 3HAHWSA W TIPAKTHYECKHUE
YMEHUS (TexHOIOTHYECKNE, rpadudeckue,

KOHCTPYKTOPCKHE) B CAMOCTOSITETIbHON HHTEIUICKTYaIbHOM
U TIPaKTUYECKOHN JIESTENbHOCTH;

3.8. OpHEHTUpPOBAThCSI B HAWNMEHOBAaHUSX OCHOBHBIX
TEXHOJIOTHYECKUX OIEpaIliil: BeIAeNeHHe AeTaneii, cOopka
U3JIeNus;

3.9. TmoHMMarh TpOCTEHIIME BHUABI  TEXHHUYECKOH
JOKyMEHTallMu (PUCYHOK, CXeMa), KOHCTPYyHpOBaThb |
MOJIETTMPOBATh M3JEJUSl U3 Pa3lIMYHBIX MAaTepHajoB IO
o0pa3iry, cxeme;

3.10. ocymecTBIATE COOpKY MOHENEH, B TOM YHCIE C
MOMOIIBI0  00pa30BaTENBHOTO  KOHCTPYKTOpa IO
HMHCTPYKIINY;

3.11. KOHCTPYHPOBaTh MOAETH IO 3aaHHOMY IPOTOTHILY;
CTPOUTD IPOCTHIE MEXaHNU3MBI;

3.11. co3maBaTh IporpaMMbl TOJNETOB (OCYILECTBIATH
npoctoe nporpammupoBanue BITJIA).

8-ii kiacc:

3.12. BHINONHATH HECIOXKHBIC KOJUICKTHBHBIC pPaOOTHI
MPOEKTHOTO XapaKTepa;

3.13. caMOCTOSITENbHO IUIAHUPOBATH U  BBINOJHATH
MIpaKTHYeCcKOe 3a/aHue (MMPaKTHIECKYI0 PabdoOTy) ¢ OMmopon
HAa WHCTPYKIMOHHYIO (TEXHOJOTHYECKYIO) KapTy WIH
TBOPYECKUH 3aMBICEN; TpPHU HEOOXOTUMOCTH BHOCHTH
KOPPEKTHUBHI B BHITIOTHIEMBIC ICHCTBUS;

3.14. mpUMEHSTH OMBIT IPOBEICHUS HCIIBITAHUS, aHATU3a
MPOIYKTa; aHAITU3UPOBATh OIIBIT MOTU(DHKAIIN
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MaTepHaILHOTO WX HH(POPMAIIHOHHOTO TIPOJYKTa;
3.15. co3maBaTh MPOTpaMMEI TONETOB (OCYIIECTBISATH
mpocToe mporpammupoBanue BITTA);

3.16. KIacCH(QUITUPOBATE  KBAaAPOKONTEPHl IO
KOHCTpPYKIIHH, chepe MIPUMEHEHHS, CTETICHU
CaMOCTOSITEIIBHOCTH (aBTOHOMHOCTH), crocobam

MIPOTPaMMHPOBAHNUS U YIIPABICHHUS.
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COJIEP)KAHUE ITPOI'PAMMBI YYEFHOI'O KYPCA
«IIPOTPAMMMUPYU U JIETAN!»

Copep:xanue y4eOHoil mporpammsl. 5-if knace (TexHosorus)

Pazgen 1. IIpaBuia TexHukH Oe3omacHocTH B padore ¢ BIUIA.
IporpammupoBanue aBTOHOMHOT0 noJiéta BIJIA (6 u.)

Tema 1.1. Texnuxa  6e3onacnocmu. 3HAKOMCMEO ¢  O104YHbBIM
RPOZPAMMUPOGAHUEM KEAOPOKOnMepa

WucrpykTax mo Texauke Oe3omacHOCTH. IlpaBuia TeXHMKH 0€30IMacHOCTH MpU
pabore c BIUJIA. M3yuyenne paboThl, BUmOB, kinaccupukanuii u crpoeHmii BITITA.
VYerpoiicTBO GeCHMIOTHBIX ABHALMOHHBIX CHCTEM Ha IpPUMEpE KBaJIpPOKOINTEpa.
OcHOBBI ~ OMOYHOrO  MpOTrpaMMHUpOBaHMsA.  [IpHHIMIBI  TPOrpaMMHPOBAHUS
6CCHHHOTHBIX aBTOHOMHBIX cHCTeM. (OCHOBBI HCIOJIH30BaHUS JOIIOJTHUTCIIbHBIX
IU(POBBIX U aHAJIOTOBBIX JATYUKOB.

Ilpaxmuueckas paboma

1. [TporpamMmmupoBaHue aaropurMa rmojéra 6ecIMIOTHOTO BO3AYIITHOTO CyAHA
Ha IpuMepe KBaJpoKomTepa. Mcmonb3oBaHue B anroputMme Mojéra AaTdynka obnéra
npenatcTBuid. Mcnons3oBanue B anroputme nonéra RGB-parunka.

Tema 1.2. Ilpakmuueckoe 3a0anue 0eMOHCMPAYUOHHO20 IK3AMEHA

Ipaxkmuueckas paboma

1. JlemoHCTpanus QyHKIMOHAIBHOTO MPOTPAaMMHOTO KO JUTISI aBTOHOMHOTO
mojéra KBaJIpoKOIITepa: MOoKa3aTesibHas JEMOHCTPAIHs HAaBBIKOB ITPOTPAMMHPOBAHHS,
IIPOXOXKJICHHE TPACCHI C TPETATCTBUSIMHA B aBTOHOMHOM PEKHME.

Copep:xanne y4eOHoii mporpammsl. 6-it knace (Texnosorus)

Pasnen 2. Koucrpykuus BIIJIA: cOopka, Mmexanu3m padotsbl (6 4.)

Tema 2.1. Mexanu3sm padomut, pazniuuue osuzamenei u pamot bIIVIA Nzydyenue
npuHIUNOB padotel BITJIA, BumoB u ycrpolicTBa mBuratenicii. OCHOBHBIC BHJIBI
KOHCTPYKTOPCKHMX PEUICHHUH, NMPUMEHEHHE Pa3JIMuHBbIX MaTepHajoB Ui CTPOEHUS
ammapara.

Tema 2.2. Ocnoenvie komnnexkmytowjue BILIA: nnama pazeooku, pezyiamopul
xooa (ESC), nonémmuuiit konmponnep. Ilpeonaznauenue, npumenenue u npuUHYun
paoomot. Kanuopoexka BILUIA, PID-pezynamopul

OcHoBa paboOTHl 3IEKTPOHHBIX KoMmmoHeHTOB BIIJIA. Anroput™m paGoOTHI
MTOJIETHOTO KOHTPOJUIEpa, ero BUABL. A3bl KannOpoBku BITJIA.

Tema 2.3. Coopxa KoHCmpPYKmopa, npozpammupyemozo K6aopokonmepa

IIpaxmuueckue pabomui

1. OcHoBHBIE 3Tambl  cOOpKH, paboure TEepMUHBI. 3HAKOMCTBO C
KOHCTPYKTOPOM IIPOrPaMMHUPYEMOT0 KBaJIpOKOITEPa.

2. CbOopka pambl, MOHT&X M IOJKITIOYEHHE OCHOBHBIX KOMILIEKTYFOITHX
BITJIA.

-14-



Tema 2.4. Ilpakmuueckoe 3a0anue 0eMOHCMPAUUOHHO20 IK3AMeHA

Ipaxmuuecxas paboma

1. BrimonmHeHWe 3ajaHMs JEMOHCTPAlMOHHOTO JK3aMeHa: HaWTH
HEHCIIPAaBHOCTh KBAIPOKOIITEPA.

Conep:xanue yueOHo# nporpamMmbl. 7-ii kiaacce (TexHoJsiorust)

Pa3nen 3. Koncrpynposanue BIIJIA, kannOpoBka 1aT4uKkoB. OCHOBBI
BH3YAJIBHOT0 MMJIOTHPOBaHHS (6 4.)

Tema 3.1. Coopka KoncmpyKkmopa, Rpozpammupyemozo Kéaopoxonmepa,
KanubéposKka 0amuuKos

Ilpaxmuueckas paboma

1. COopka pambl, MOHTaX ¥ ITOJKITIOYEHHUE OCHOBHBIX KOMIUIEKTYIOIIHX
BIUTA. KamuOpoBka MaTYUKOB C IOMOIIBIO IPOTPAMMHOTO OOCCIICYCHUS.
Hacrpoiixa nonéraoro konTposuiepa. [logximodenue anmapaTypsl.

Tema 3.2. OcHogbl 6U3yanbHO20 RUNOMUPOCAHUS

OcHoBsl gemkenus BITIA. I'a3, kpeH, TaHTax, phICKaHUE.

Ilpakmuueckas paboma

1. OrpaboTka MOMy4YeHHBIX 3HaHWH O mwioTHpoBaHun bBIUIA mpu
oMot cumyisitopa Liftoff.

Tema 3.3. Ilpakmuueckoe 3a0anue 0eMOHCMPAUUOHHO20 IK3AMEHA

Ilpaxmuueckas paboma

1. BrimonneHue 3aaHus JIEMOHCTPAI[IOHHOTO 9K3aMeHa:
MIPOAEMOHCTPUPOBATH I'a3, KPEH, TAHTaX U PHICKAHUE B MOJIETHOM CHUMYIATOPE
Liftoff.

Conep:xanue yueOHoi nporpammbl. 7-it kiaacce (MudopmaTuka)

Pasnen 4. IlporpammupoBanue aBTOHOMHOT0 moJiéta BIIJIA (6 4.)

Tema 4.1. Ilpoexmuposanue aemonomnozo noaéma BIIIA, ucnonv3ys
A3bIK npozpammuposanus Python

OcHoBHBIE TpuHIMNE HaBuranmu BIIJIA B momemeHnn HOCPEeICTBOM
Aruco-mMeTok. OCHOBBI TOIKITIOYEHHS UM HACTPOHKH MHKPOKOMITBIOTEpPA
Raspberry PI 4 k aBronuioty BITJIA.

Tema 4.2. Ilpozpammuposanue BIIVIA ona asmonommnozo nonéma 6
nomeuwjenuu, UCNOAB3YA 8 Kauecmee Hasuzayuu Aruco-memxu

Ipakmuueckue pabomoi

1. TlomxirodeHue U HACTPOIKa MUKPOKOMIIbIOTEpA K aBTOnmiIoTy BITJIA.
[IporpammupoBaHue anropuT™Ma MojIeTa OECIIIIOTHOTO BO3AYITHOTO CYIHA.

2. Ornagka nonerHoil muccun BIUJIA. VMcnonb3oBaHue KOMIIBIOTEPHOTO
3peHMsI B TOJIETHOW MUCCHHU.

Tema 4.3. Ilpaxmuueckoe 3a0anue 0eMOHCHPAUUOHHO20 IKIAMEHA

Ipaxmuueckasa paboma

1. BrmonneHnue 3aJaHAS JIEMOHCTPAIIOHHOTO 9K3aMeHa:
3aMporpaMMHUPOBaTh APOH Ha aBTOHOMHBIH MOJIET TIO ATUCO-METKaM.
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Copep:xanue yyedHoii mporpammsl. 8-if knace (TexHosnorus)

Paspen 5. Buzyanbnoe nunoruposanue, FPV—nuinoruposanue BIIJIA
(6 4.)

Tema 5.1. Ompabomka HABBIKOG 6U3YANLHO20 RUTOMUPOBAHUA

Ilpakmuueckas paboma

1. OrpaboTka HaBHIKOB BH3YaJIbHOTO MWIOTHPOBAHUS — MIIOTHPOBAHUS
Ha peanbHbIX BIIJIA, ¢ mpoxoxkaeHneM Tpacchl.

Tema 5.2. IIpeononémmuana noozomogxa u xanuoposka BILIA, paboma 6
npozpammnom ooecneuenuu QgroundControl

Uzyuenne nporpammuoro odecnedenus QgroundControl.

Ilpaxmuueckas paboma

1. KanmnOpoBka IaT4MKOB C IIOMOILNBIO ITPOTPaMMHOTO OOecTedeHUs
QgroundControl. Tonkass HacTpoiika MOJETHOTO KOHTposuiepa. [ToakiroueHue
anmnapaTypsl.

Tema 5.3. IIpakmuueckoe 3a0anue 0eMOHCIMPAUYUOHHOZ0 IKIAMEHA

Ilpakmuueckas paboma

1. BeimomHeHWe 3amaHUs JEMOHCTPAIMOHHOTO 3K3aMeHa: HAaCTPOWTh
BIUIA gans ympaBinenuss mnocpenactsom IIK ¢ momomisio  mporpamMmbl
QgroundControl.

Copaep:xanne yueOHoii mporpammsl. 8-if knace (Mndopmaruka)

Pasnen 6. IlporpammupoBanue aBTOHOMHOT0 nosaéra BILJIA (6 4.)

Tema 6.1. Ilpoekmuposanue asmonomuozo nonéma BILIA, ucnonv3ya
A3bIK npozpammupoganusn Python

OcHoBHBIe IpuHIUNBl HaBuranuu BITJIA B momemieHMH HOCPEICTBOM
Aruco-MeToK.

OCHOBBI MOIKJIIOYSHHUS H HACTPOWKH MHUKpOKoMITbioTepa Raspberry PI 4 x
apronuioty BITJIA.

Ilpakmuueckas paboma

1. TlopximrodeHne M HACTPOIKa MUKPOKOMIBIOTEpa K aBTonmiory BITJIA.
[IporpammupoBaHue anropuTMa MoséTa OECIIMIOTHOTO BO3AYIIHOTO Cy HA.

Tema 6.2. Ilpozpammuposanue BIIVIA ona asmonommnozo nonéma 6
nomeuienue, UCHONL3YA 6 Kauecmee Haguzayuu Aruco-memxu

Ipaxmuuecxas paboma

1. Ornangka nonérHoi muccun BITIA. Mcnons3oBaHne KOMIIBIOTEPHOTO
3peHHsl B NOJIETHOM MUCCHU.

Tema 6.3. Ilpakmuueckoe 3a0anue 0eMOHCMPAYUOHHO20 IK3AMEHA

Ipaxkmuueckas paboma

1. BemonHenue 3aaHus JIEMOHCTPAIIHOHHOTO 9K3aMeHa!
3alporpaMMHpPOBAaTh APOH Ha aBTOHOMHBIH MOJIET 10 Aruco-MeTKam.
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TEMATUYECKOE ILIAHUPOBAHUE YYEBHOI'O KYPCA
«[IPOTPAMMMUPYU U JIETAN!»

YueOHO-TeMaTHUYECKHH TIaH

Y4eOHO-TeMaTHIECKHil TUIaH BKIIOYaeT B ce0st 36 4acoB, pealn3yeMbIX 3a
4 roma oOyuenms. Ha Bcex 3aHATHSAX BMECTE C TEOPETHYECKUM MaTepHAIOM
MIPEATIONAracTCsl OpraHU3aLMsl IPAKTHUECKOH A TEIbHOCTH 00y JarOIIIXCH.

KosnuecTBo 4acoB DopMBbI

Ne HaumenoBanmue pazaeJa,
arrecrauuu/

n/n TeMBbl, Kefica

BCEro | teopus | mpakTuka | TEKYIIEro KOHTPOJIs

5-ii kiace. TexnoJiorus
(1 pa3 B Hexemro, Bcero 6 4.)

Pazgean 1. | [IpaBuaa TH B padote 6 1 5 JleMmoHCcTpauus
¢ BILJIA. (yHKUHOHATBLHOTO
IIporpammupoBanue NMPOrpaMMHOI0
ABTOHOMHOTO 10J1eTa KoAa 11
BILIA aBTOHOMHOI'0

nojaéra
KBa/IpOKONTEpa
(3axanue
JeMOHCTPAIHOHHOT
0 3K3aMeHa
NpaKTHYeCKOoi
padotsl Ne 1 mo
Teme 1.2)

Tema 1.1. | Texuuka 6€3011aCHOCTH. 5 1 4 IIpaxkTuueckas
3HaKOMCTBO C OJIOYHBIM pabota Ne 1
HIpOrpaMMHUPOBAHHEM
KBaJIpOKoOITEpa

Tewma 1.2. | [IpakTHueckoe 3agaHue 1 1 [IpakTuueckas
JIEMOHCTPALIMOHHOTO pabora Ne 1
JK3aMeHa

6-ii kiaace Texnosorns
(1 pa3 B Hexemro, Bcero 6 4.)

Pasnea 2. | Koncrpykuus BIIJIA: 6 2 4 JlemoHcTpanus
c0opka, MEXaHU3M NpUHOOPEeTEHHBIX
padoThI HABBIKOB (3alaHUe

JeMOHCTPAIHOHHOT
0 3K3aMeHa
NpaKTHYeCKOi
padotsl Ne 1 mo
Teme 2.4)
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Tema 2.1. | MexaHu3m paboTsI, 1 1
pasnuune JBUraTenei u
pamsl BIUUTA

Tema 2.2. | OcHOBHBIE 1 1
xommektytomue BITJIA:

IUIaTa pa3sBOJKH,
perynstopst xona (ESC),
TOJIETHBIH KOHTPOJLIEP.
IIpennaznayenue
TNPUMCHECHUE U IIPUHIUIT
pabotsl. KanubpoBka
BIUJIA, PID-perymastops

Tema 2.3. | COopka KOHCTpYKTOpa 3 0 [IpakTuueckas
MIPOTPaMMHUPYEMOTO pabora Ne 1
KBaJpOKOITEpa

IIpakTuueckas
pabora Ne 2

Tema 2.4 | [IpakTuueckoe 3aaHue 1 0 IIpakTuueckas
JIEMOHCTPALIMOHHOTO pabora Ne 1
JK3aMeHa

7-i KkJjacce
(1 pa3 B Hepeimo, Bcero 12 4.)
TexHoJorus
(1 pa3 B Hegmento, Bcero 6 4.)

Pazgen 3. | KoncrpyupoBanue 6 1 JleMmoHCcTpauus
BILJIA, kaiiu0poBka NpUOOPeTEHHBIX
IaT4YUKOB. OCHOBBI HaBBIKOB (3a/1aHUe
BH3YaJILHOTO J€MOHCTPAIHOHHOT
NMUJIOTHPOBAHMS 0 ’K3aMeHa

NPAKTHYECKOMH
padorsl Ne 1 mo
Teme 3.3)

Tema.3.1. | COopka KOHCTPYKTOpa 3 0 IIpakTuueckas
HIPOrPaMMHPYEMOro pabora Ne 1
KBaJIpOKOIITEpa,

KaTuOpOBKa JATYHKOB
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Tewma 3.2. | OCHOBBI BHU3yaJIbHOTO 2 1 IIpaktudeckas
MUIOTUPOBAHUS pabora Ne 1
Tewma 3.3. | IlpakTueckoe 3aganue 1 0 IIpakTuueckas
JEMOHCTPALIOHHOTO pabora Ne 1
JK3aMeHa
HNudopmatuka
(1 pa3 B Hememto, Bcero 6 4.
Pasnea 4. | [IporpammupoBanue 6 2 JlemoHcTpanus
ABTOHOMHOI'0 I10JIeTA NpHOOPETEHHBIX
BILITIA HAaBBIKOB (3aJ]aHue
JeMOHCTPAIHOHHOT
0 3K3aMeHa
NpaKTHYeCcKOoi
padotsl Ne 1 mo
Teme 4.3))
Tema 4.1. | IlpoexktupoBanue 2 2
ABTOHOMHOTO I10JIeTa
BITJIA, ucnons3ys A3bIK
MIPOrpPaMMHPOBAHUS
Python
Tewma 4.2. | IlporpammupoBanue 3 0 IIpakTuueckas
BIIJIA nnst aBTOHOMHOTO pabora Ne 1
MoJETa B IOMEIICHNE,
HCTIONB3YSI B KAUeCTBE [MpakTnueckas
HaBUTrallMU Aruco-MeTKH. pabora Ne 2
Tewma 4.3. | [IpakTHueckoe 3agaHue 1 0 IIpakTuueckas
JIEMOHCTPAaLMOHHOIO pabora Ne 1
JK3aMeHa
8-ii kJi1ace
(1 pa3 B Henento, Bcero 12 4.)
TexHosorus
(1 pa3 B Henento, Bcero 6 4.)
Paspea 5. | BusyaiabHoe 6 1 JlemoHcTpanus
nuwioruposanue, FPV — HABBIKOB
nuwiotuposanue BILJTA NUJI0THPOBAHHSA,

cpe3 BpeMeHH
NpoJéTa Tpacesol.
(3apaHue
JeMOHCTPAIHOHHOT
0 3K3aMeHa
NpaKTHYeCcKOoi
padotsl Nel no Teme
5.3)
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Tema 5.1. | OTpaboTKa HaBBIKOB 3 0 3 IIpaktudeckas
BH3YaJbHOT'O pabora Nel
MIOTUPOBAHUS

Tewma 5.2. | IlpennosierHast IOATOTOBKA 2 1 1 IIpaxTuueckas
u xanubposka BITJIA, pabora Nel
pabota B mporpaMMHOM
obecrie4yeHun IIpaktuueckas
QgroundControl pabota Ne2

Tewma 5.3. | IIpakTHdeckoe 3aganue 1 0 1 IIpaxTuueckas
JIEMOHCTPALIIOHHOTO pabora Nel
JK3aMeHa

HNudopmaruka
(1 pa3 B Hexemro, Bcero 6 4.)

Pasnea 6. | [IporpammupoBanue 6 1 5 JleMoHcTpanus
ABTOHOMHOTIO M0JIeTa BBIITOJTHEHHOTO
BILJIA 3alaHUs —

aBTOHOMHBIN MONET
BITJIA (3amanue
JIEMOHCTPALMOHHOTO
JK3aMeHa
MPaKTHYECKOH
pabotsr Ne 1 1o Teme
6.3)

Tewma 6.1. | [IpoextupoBanue 2 1 1 IIpakTuueckas
aBTOHOMHOI'O II0J€Ta pabora Ne 1
BITJIA, ucnons3ys A3bIK
POrpaMMHPOBAHHS
Python

Tewma 6.2. | [IporpammupoBanue 3 0 3 IIpaktudeckas
BIIIA nnst aBTOHOMHOTO pabora Ne 1
monéra B MOMEIICHHH,

HCTIONB3Ys B KAYECTBE
HaBHUTaLUU Aruco-MeTKu

Tema 6.3. | IlpakTuueckoe 3agaHue 1 0 1 IIpakTuueckas
JIEMOHCTPALIMOHHOTO pabora Ne 1
9K3aMeHa
Bcero 36 9 27
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TemaTuyeckoe IaHUPOBaHUe. S-H Kiacce

Ne HaumenoBanue .
Kpartkoe conep:xanue | Buabl yueOHoii AesiTeJbHOCTH
n/n TeMbl
Pazpgean 1. Ilpasuna Th B padore ¢ BILJIA.
IIporpammupoBanne aBToHOMHOr0 nosera BILJIA (6 4.)

Tema 1.1. | Texuuxa MHucTpyKTax 10 TeXHUKE | Ananumuyeckas: NepeUucIsiTh
0€3011aCHOCTH. 6e3omacHocTy. [IpaBuna | mpUHIUIE (YHKIHOHHPOBAHHS
3HaKOMCTBO C TEXHHUKHU OE30IIaCHOCTH | OECIIMIIOTHBIX JIETaTeIbHBIX
OJI0YHBIM nipu pabote ¢ BITJIA. annaparos, crpoeHue BITIA.
nporpammupoBanueM | M3yuenne paboTsl, Paznuyate BUIBI KONITEPOB.
kBajpokonrepa (5 4.) | BuIoB, kiaccudukamii 1 | [IpuBoauTs npumepsl

crpoenuii BITJIA. 0e30macHOro MOBEICHUS IPH
YcrpoiictBo paborte ¢ BITJIA. U306paxath
0ecTMIIOTHBIX CXEMAaTHYHO TIPHHIIUIIEI
aBHAIMOHHBIX CUCTEM Ha | OJI0OYHOTO MPOrpaMMHPOBAHUS
npumepe kBaapokontepa. | Ha Scratch. [IpuMeHsaTs 3HaHNS
OcCHOBBI 0JI0YHOTO B 001acTH 6J104HOTO
IIPOrpaMMUPOBAHHS. nporpaMmupoBanus Ha Scratch
IIpuHLHMIIBL IIPY BBINIOJTHEHUHT
MIPOTPaMMHUPOBAHUS MpaKkTHIecKor padboter Ne 1.
OecHIIOTHBIX Kommynuxayuonnas:
ABTOHOMHBIX CHCTEM. OpraHu3anys B3auMOJICHCTBUS
OCHOBBI HCIIOJIB30BAaHUS | C O0YUAIOMIUMHUCS B XOJ€
JIOTIOJTHUTETTBHBIX 00Cy KIeHHSI.

U (POBBIX M AaHAIOTOBBIX

JAaTYHUKOB.

IIpakTHyeckas pabora

Ne1

IIporpamMmmupoBanue

aNropuTMa noyéra

0eCIIIOTHOTO

BO3JIYIIHOTO Cy/JHA Ha

IIpUMepe KBaJIPOKOIITEpa.

Hcnons3oBanue B

aIropuTMe MoJIéTa

JaTyuka ooséra

MPENSITCTBUH.

Hcnons3oBanue

B aJITOPHUTME TT0JIeTa

RGB-paruuka.

Tema 1.2. | IIpaxktuueckoe [paxkTuyeckas padora | Anarumuveckas:
3aJlaHue Ne1 JIEMOHCTpALMs] yMEHUH
JIEMOHCTpaLMOHHOro | JleMoHcTpauus 0JI0YHOTO ITPOrPaAMMHPOBAHMSL.
sk3amena (1 4.) (YHKIHMOHATBHOTO Kommynuxayuonnas:

MIPOTPaMMHOT0 KOZA AJIst
aBTOHOMHOTO IOJIETa
KBaJpOKOMTEPa:

OpraHu3anyus B3auMOJICHCTBUS
MEXIY 00YYarOIIIMHUCS
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NoKa3aTesbHast
JIEMOHCTpPALUsI HABBIKOB
IIpOrpaMMHPOBaHUS,
IPOXOXKIEHHE TPACChI

C NPENATCTBUAMU

B aBTOHOMHOM PEXUME

B X0JI¢ 00CYKICHHS
UCITIOJIb30BaAHKSI BAPHAHTOB
JIBDKEHUSI.

TemaTu4yeckoe mIaHUPOBaHUe. 6-i Ki1acc

Ne HaumenoBanue Buasbl yueoHoi
KpaTtkoe conep:xanue
n/n TeMBbI JeATeTbHOCTH
Paznea 2. Koncrpykuus BILIJIA: c6opka, Mexanu3m padoTts! (6 4.)

Tema 2.1. | Mexanu3sm pabotel, | OCHOBHBIC BUJIbI Ananumuyeckas.: 0OObACHITE
pasnuuue KOHCTPYKTOPCKHX pa3iu4Ms IBUTaTeNIed U paMbl
JBUraTenel u pamel | pemreHuid, npuMmenenue | BITJIA.

BILJIA (1 4.) pa3nu4HbIX MaTepuanoB | Kommynuxayuonnas:

JUISL CTPOCHUS almapara | opraHu3amys B3auMOASHCTBHS
¢ 00ydaromumucs B Xo1e
00CyX)IeHHS

Tewma 2.2. | OcHOBHBIE OcHoBa paboThI Ananumuueckas. ONMCHIBATh
KOMIUIEKTYOIINE JNEKTPOHHBIX OCHOBHBIE KOMIIIEKTYIOIIHE
BIUIA: nnara kxommoHeHnToB BITJIA. BIUIA, npuMeHSITh NOHATHS
pa3BoOIKH, Anroput™M paboTh «TuIaTa pa3sBOAKNY,
PEryIATOpHI X0aa TIOJIETHOTO KOHTPOJLIEPA, | «PeTyJISITOPHI X01a»,

(ESC), monérusiit ero BUJbL. A3bl «IIOJIETHBINA KOHTPOJLIEP»,
KOHTPOJLIED. xanmnoposku BITJIA «BHUHTBD» JIEBOTO U IIPaBOTr0
[Ipenna3znauenue, BpalleHUsl.

IpUMEHEHUE U Kommynurkayuonnas:
HPUHIHI pabOTHI. OpraHu3anys B3auMOJCHCTBUS
Kammb6poska BITJIA, MEXIy 00y4JaromuMHuCs B X01€
PID-perynstopst 00CYXICHHS UCIIOIB30BAHMS
(14.) BAPHAHTOB JIBHOKCHHS

Tema 2.3. | Coopxka [pakTuyeckas padora | Ananumuyeckas:
KOHCTPYKTODA, Ne 1. OcHoOBHBIE 3Tallbl | OCYIIECTBIATH COOPKY
IpOrpaMMHPYEMOro | coopku, padbouue MOJIeJIeH MTPU BBINIOJIHCHUU

KBagpoxonTepa (3 4.)

TEPMHUHBI. 3HAKOMCTBO C
KOHCTPYKTOPOM
[POrpaMMHpPyEMOro
KBaJIPOKOIITEPa.

IIpakTHyeckas pabora
Ne 2. C6opxka pambl,
MOHTQX M MOJKIIOYCHHUE
OCHOBHBIX
koMmIutekryronmx BITJITA

npakTHueckoit padoter Ne 1 u
Ne 2.

Kommynuxayuonnas:
OpraHu3auys B3auMOoJeHCTBHS
¢ 00y4arOIIUMICS B XOJIe
00Cy’KI€HHS BADHAHTOB
nunotuposanust BITJIA
COIJIACHO 331aHHI0
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Tema 2.4. | IlpakTuueckoe [paxkTuyeckas padora | Anarumuveckas:
3a7jaHue Ne 1. Boinonnenue OCYILIECTBIICHUE TIONCKA
JIEMOHCTPAIMOHHOTO | 3aJaHus HEHCIIPaBHOCTH
sk3amena (1 4.) JIEMOHCTPALMOHHOTO KBaJIpOKOMTEpPA.
9K3aMEHa: HalTH Kommynukayuonnas:
HEHCIIPaBHOCTH OpraHu3anyus B3auMOJIEHCTBUSL
KBaJpOKONTEPa MEXIy 00ydJaromuMHuCS B X01€
TPYTIIOBO pabOTHI.
Peghnexcusnas: HaxonuTh
omuoKu B
HOCJIEIOBATEIbHOCTH
YCTaHOBKHW BHHTOB
TemaTH4eckoe nIaHNpoBaHue. 7-if Ki1ace
Ne HaumenoBanue Buabl yueoHoii
Kparkoe cogep:xxanue
n/n TeMbl JeATeIbHOCTH

Texnonorus (1 paz ¢ nedenio, ecezo 6 u.)

Paznen 3. KoncrpyupoBanue BIIJIA, kaau0poBka 1aT4ukoB. OCHOBbI BU3YaJIbHOI0

nuJIoTHpoBaHus (6 4.)

Tema 3.1. | Coopxka IIpakTnyeckas padora | Anarumuueckas:
KOHCTPYKTOpa Ne 1. C6opka pamsl, OCYILIECTBIATE COOPKY IPOHOB
HIPOrPaMMHPYEMOT0 | MOHTAX M IIOAKITIOUEHHE | M KaTHOPOBKY JAaTIHKOB.
KBaJIPOKOITEPa, OCHOBHBIX Kommynuxayuonnas:
KannopoBKa kommiektyromux BITJIA. | opranusanus B3auMoAeHCTBUS
JaT4nKoB (3 4.) KammbpoBka faT4yukoB ¢ [c 0Oy4alomuMucs B XOJe

ITOMOIIBIO 00CyXICHHS
HPOrPaMMHOTO

o0ecreueHus..

Hactpoiika nonéraoro

KOHTpOJIIEPA.

TToaxiroueHue

anmaparypsl

Tema 3.2. | OCHOBBI OCHOBBI JBUXEHUSA Ananumuueckas: o0ObACHATH
BHU3YaJIbHOTO BIUIA. I'a3, kpeH, MOHATHUS «KPEH», «TAHTaX»,
MHJIOTHPOBAHHUS TaHTaX, PHICKAHHE. «pbIckanue». Pa3znuuars
(24.) IIpakTnyeckasi padoTa | OCHOBHbIE BUJIbI IBUIKCHHS

Ne 1. OrpaboTka
MIOJTyYSHHBIX 3HAaHHUH O
nuinotuposanuu BITJIA
HpH HOMOILH
cumynsaropa Liftoff

BITJIA, BoctipOM3BOANUTH BUIbI
JIBIDKEHUU TIpU
nunotuposanun BITIIA.
Kommynukayuonnas:
OpraHu3anyus B3auMOJCHCTBUS
MEXIy 00y4JaroIUMHUCS B X01€
00CYXICHHS UCIIOIB30BAHMS
BApPHAHTOB JIBIKCHHS
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Tema 3.3. | IIpaxkTuueckoe [paxkTuyeckas padora | Anarumuveckas:
3aJlaHue Nel. Beinonsenue HPOJEMOHCTPUPOBATE HABBIKU
JIEMOHCTPALUOHHOIO | 3aaHust HMUJIOTHPOBAHUS B IOJIETHOM
sk3amena (1 4.) JIEMOHCTPALMOHHOTO cumyssatope Liftoff.
9K3aMeHa: Kommynurkayuonnas:
MIPOJEMOHCTPHUPOBATH OpraHu3anys B3auMOJICHCTBUS
ras, KpeH, TaHTaX U MEXLy 00ydJaroIIUMHUCS B XOJ€
PBICKaHHE B OJIETHOM 00CyKIeHHSI.
cumynsarope Liftoff Peghnexcusnas: mpoBoIUTH
aHaJau3 JSUCTBUH JJIg
KOPPEKTUPOBKHU 0a30BBIX
HaBBIKOB [THJIOTHPOBAHUS
HUudopmartuxa (I pa3 6 nedenro, ecezo 6 u.)
Pazgea 4. [IporpammupoBanue aBTOHOMHOT0 nosera BILJIA (6 4.)
Tema 4.1. | IIpoexTupoBanue OCHOBHBIEC IPUHLIUIIBI Ananumuueckas:
aBTOHOMHOrO nosuéra | HaBuranuu BITJIA B (bopMyIHPOBaTH HPHHIIMIIBL
BIUITA, ucnionbsys MOMEIIEHUHU nasurauuu BITJTA
SI3BIK MOCPENCTBOM Aruco- MOCPEICTBOM Aruco-MeTOK;
HIpOrpaMMHpPOBAaHUsS | METOK. OCHOBBI MPOBOJHUTH MOAKIIOUCHUE U
Python (2 4.) MTOKITFOYCHUS H HACTPOHKY MHUKPOKOMIIBIOTEPA
HACTPOHKH Raspberry PI 4 k aBromunory
MHKPOKOMIIBIOTEPA BILIA.
Raspberry PI 4 x Kommynuxayuonnas:
aBronuiory BITJIA OpraHM3anys B3auMOICHCTBUS
¢ 00y4aroMMHUCS B X0/1€
o0cyxneHus
Tema 4.2. | [IporpammupoBanue |IIpakTuyeckasi padora |Anarumuuecxas:
BITJIA nmns Ne 1. [TogximroueHue u OCYILIECTBIIATH
AQBTOHOMHOTO NOJIETA | HACTPOHKA HpOrpaMMHPOBAaHUE

B IIOMCIIICHUH,
HCIIOIBL3YS B
Ka4ecTBE HABUTALIMU
Aruco-metku (3 4.)

MHUKPOKOMIIbIOTEPA K
aBTonuioty BIUIA.
IIporpammupoBanue
aIropuTMa noyéra
0eCIIIOTHOTO
BO3JIYIIHOTO CyZIHA.

IIpakTHyeckasi padora
Ne 2. Ornagka nojeTHOM
muccun BITJIA.
Hcnonbs3oBanue
KOMIIBIOTEPHOTO 3PEHUS
B IOJIETHOM MHUCCHH

anropuTMma noiéra
0eCIUIOTHOIO BO3YIIHOIO
CynHa;

MPOU3BOAUTH OTIAIKY
nosietHor muccuu BITJIA.
Kommynuxayuonnas:
OpraHu3anus B3auMOJICHCTBUS
My 00ydJaroIIUMHUCS B X0
TOJIKJTFOYCHUS U HACTPOUKH
MHUKpPOKOMIIbIOTEPA K
aBTonmioty BITJIA
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Tema 4.3.

IIpakTuueckoe
3aJlaHue
JIEMOHCTPALUOHHOIO
sk3amena (1 4.)

IIpakTHyeckasi padora
Ne 1. Beimonnenue
3aaHUS
JIEMOHCTPALMOHHOTO
9K3aMeHa:
3aIporpaMMHIpOBaTh
JIPOH Ha aBTOHOMHBbIHN
MOJIET 10 Aruco-mMeTKam

Ananumuyeckas:
MporpaMMHUpOBaHKE JPOHA Ha
aBTOHOMHBIH IOJIET IO Aruco-
METKaM.

Kommynukayuonnas:
OpraHu3anyus B3auMOJIEHCTBUS
MEXIy 00y4JaromUMHUCS B X01€
WHAWBUAYAITBHOH PabOTHI.
Peghnexcusnas: mpoBoIUTH
aHaJau3 ASUCTBUH JJIg
KOPPEKTUPOBKH 0a30BbIX
HABBIKOB ITPOrPaMMHUPOBAHHUSI

TemaTH4eckoe MIaHNPOBaHHeE. 8

-ii KJ1ace

Ne HaumenoBanue Buabl yueoHoii
Kpartkoe cogep:xanue
n/n TeMbl JesITeJTbHOCTH
TexuoJgorus (I paz ¢ nedento, cezo 6 u.)
Pa3nean 5. KoncrpyupoBanue BIIJIA, kanuopoBka 1aTYHKOB.
OCHOBBI BU3YAJIbHOT'0 NUJIOTHPOBaHMs (6 4.)

Tema 5.1. | Otpabotrka HaBbikOB | [IpakTHYeckasi padora | Anarumuueckas:
BU3yaJIbHOIO Ne 1. 03HAKOMIJICHHE C TPaccoil
MUIOTUPOBAHMS OtpaboTka HaBBIKOB npoxoxaenus BITJIA;

(3u.) BU3YaJIbHOTO 0TpaboTKa HABBIKOB
IMMAJIOTUPOBAHUA — BU3YAJIbHOT'O IMTUJIOTUPOBAHUAA.
MUJIOTHPOBAHUS HA Kommynuxayuonnas:
peanbubix BIJIA, ¢ OpraHu3anys B3auMOAEHCTBUS
MIPOXOXKACHUEM TPAcCHl. | ¢ 00ydJarommuMucs
B XOJI€ BBITIOJTHEHHS
NPaKTUYECKHUX 3aIaHHUI.

Tewma 5.2. | IIpeanonérnas N3yuenue Ananumuueckasi: 3HAaKOMCTBO
MOATOTOBKA U MIPOTPaMMHOTO C OCHOBHBIMU MPUHIIUNAMHU
kamuOposka BIJIA, | obecneuenus paboTEI C MPOTPaMMHBIM
pabora B QgroundControl. obecrieueHEM
IPOrPaMMHOM IIpakTnueckas padora | QgroundControl.
obecrieueHUH Ne 1. Kannbposka Kommynuxayuonnas:
QgroundControl JaTYNKOB C IIOMOLIBIO OpraHu3anys B3auMOJIeHCTBUS
24) IIPOrPaMMHOI0 My 00ydJaroIIUMHUCS B X0

obecrieyeHus 00Cy>K/IeHUs BOIIPOCOB

QgroundControl. Tonkas
HAaCTpOIKa MOJIETHOTO
KOHTpOJIIEpA.
IToakiroueHue
anmaparypsl

KaJTUOPOBKH JaTYUKOB U
HACTPOMKH MOJIETHOTO
KOHTpOJIepa

25-




Tema 5.3.

IIpakTuueckoe
3aJlaHue
JIEMOHCTPALUOHHOIO
sk3amena (1 4.)

IIpakTHyeckasi padora
Ne 1. Brinonuenue
3a1aHus
JIEMOHCTPALIMOHHOTO
9K3aMeHa: HaCTPOHUTh
BIUIA nns ynpasneHus
nocpenctsom [1K ¢
TIOMOIIBIO ITPOTPaMMBI
QgroundControl

AHnanumuyeckas. COOTHOCUTD
nectBust 1o HacTpoiike BITJIA
JUISL YIIPABJICHUS TOCPECTBOM
I1K ¢ nomo1uipr0 mporpaMmmbl
QgroundControl ¢
BO3MOKHOCTSIMU
MPOTrPaMMHOT0 00ECTICUEHHUS;
TIPOU3BOJUTH HACTPOUKY
BITIA nocpencrsom I1K.
Kommynuxayuonnas:
OpraHu3anus B3auMOJICHCTBUS
MEXIy 00yUYarOIIUMHUCS B XOJIC
WHAMBHLYy aJIbHOW PabOTHI.
Pegnexcusnas: mpoBoauTh
aHau3 JEUCTBUMN IS
KOPPEKTHPOBKH 0a30BBIX
HaBbIKOB HacTpoiiku BITJIIA

C IOMOIIBIO TIPOTPAMMBI
QgroundControl

HUudopmatuka (I pas 6 nedenro, écezo 6 u.)

Pa3nea 6. [IporpammupoBanue aBToHOMHOT0 nojera BIIJIA (6 u.)

Tema 6.1.

IIpoextupoBanue
ABTOHOMHOTO 110JIETa
BIUIA, ucnons3ys
SI3BIK
HIpOrPaMMHUPOBAHHS
Python (2 4.)

OCHOBHbIEC IPUHLIUIIBI
"asurauuu BITJIA B
MIOMEILCHUU
MIOCPEACTBOM Aruco-
METOK

OCHOBBI HOAKIIOYEHHS U
HacCTpONKu
MHKpPOKOMIBIOTEPA
Raspberry PI 4 x
apronuiory BILIA.
IIpakTHyeckasi padora
Ne 1. ITogxiroueHue u
HACTpoO¥Ka
MHKPOKOMIIBIOTEPA K
aBTonmioty BITJIA.
[IporpamMmmupoBanue
aJITOPUTMA TTONETa
0eCIIIOTHOTO
BO3JIYIIHOTO CyIHa

Ananumuueckas:
($hopMyIHpOBaTH IPHHIIUITBI
"auranuu BITJTA
TIOCPECTBOM ATUCO-METOK;
TIPOBOJIUTH MOJKIIIOUCHUE U
HaCTPOHKY MUKPOKOMITBIOTEpA
Raspberry PI 4 x aBronmiory
BITJIA.

Kommynukayuonnas:
OpraHu3anys B3auMOJCHCTBUS
¢ o0ydaromumucs B Xo1e
00CyX)IeHHS
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Tema 6.2. | IlporpammupoBanue |[IpakTuueckas pa6ora | Anarumuueckas: 3HAKOMCTBO
BITJIA nmns Ne 1. Ornanka nojaeTHON | ¢ OCHOBHBIMU IPUHIUIIAMU
aBTOHOMHOro nonéra | muccuu BITJIA. KOMIIBIOTEPHOTI'O 3pEHUs
B IIOMEIIICHUH, Hcnonbs3oBanue B MMOJIETHOW MHUCCHH.
UCTIONB3YS B KOMIIBIOTEPHOTO 3peHus | KommyHuxayuonnas:
KAaueCcTBE HABUTALMU | B OJETHON MUCCUU OpraHu3anys B3auMOAEHCTBUS
Aruco-metku (3 4.) MEXIy 00ydJaromuMHuCs B X01€

00CyX)IeHHS

Tema 6.3. | IIpakTuueckoe IIpakTnyeckas padora | Anarumuueckas:
3a/1aHle Ne 1. [IpOorpaMMHUpPOBAaHME JIPOHA HA
JIEMOHCTPALIMOHHOTO | BrInonHeHue 3a1anus aBTOHOMHBIH MOJIET 0 Aruco-

sk3amena (1 4.)

JIEMOHCTPALIIOHHOTO
9K3aMeHa:
3aIporpaMMHIpOBaTh
IPOH Ha aBTOHOMHBII
MOJIET IO Aruco-mMeTKam

METKaM.

Kommynuxayuonnas:
OpraHH3anys B3aNMOJICHCTBUSL
MEXIy 00YYaIOIIUMUCS B XOJI€
WHJIUBHUTY aJIbHOU PaOOTEHI.
Peghnexcusnas: mpoBOIUTH
aHaIM3 ACHCTBHUI 11
KOPPEKTUPOBKH 0a30BbIX
HaBBIKOB MTPOTPAMMHUPOBAHUS
JIpOHA Ha aBTOHOMHBIH MOJET
1Mo Aruco-meTKam
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®OPMBbI U METO/JIbI IPOBEJAEHW A 3AHSATUI

®DopMbI IPOBEICHHUS 3AHATHI:

- TEOPETHUYECKHE 3aHATHUS;

- IPAKTUYECKUE 3AHATHUS;

- MTPBI, COPEBHOBAHMUS;

- Ipe3eHTaIMs y4eOHOTO MPOEKTa.

CpencTBa peaTu3aniy NPOrpaMMBI:
- ICMOHCTPAIIMOHHBIC U Pa3AaTOYHBIC,

- BU3yaJlbHbIE, ayAUHHBIE, Ay INOBU3YaIbHEIC;
- peasibHBIE U BUPTyaJlbHbIE.
MeToanl 00y4eHHs] U HX COJIEpXKaHME, PEKOMEHAyeMble IpU peaau3aluu
yaebHoro Kypca «IIporpaMmupyii u eTaii!», mpeacTaBIeHb B TaOIHIIe.

I'pynna meronos Metoanbl CpoiicTBa MeTO10B
B sToM ciydae posib OCHOBHOTO
Meroxn becenpl, HMCTOYHUKA 3HAHUM UTPAET yUUTEINb.
JICKIIUU, Yuurenbr MOXET YCTHO O6’I)5[CH$[TI)
00BSICHUTEIbHO-
. JTUCKYCCHUH, TEOPHIO IpeaMera,
WJIIOCTPATHBHBIA
METOJ, IIpUMeEpa JEMOHCTPUPOBATh KapTUHBI WU
BUJIEO 110 M3Y4aeMOi Teme
Nwmeer cBoei LENBIO
(opmupoBanue yMeHHUH
MOJIb30BAThCS MOJIY4YEeHHBIMU
Bocmnpoussenenne
mpexnae 3HaHWAMH. [lpm  3TOM
o o0Opa3iy,
. MpenojaBaTenb OpraHu3yeT
PenpoaykTuBHBIi MIOBTOPEHHE paHee
JEeSITEeIFHOCTD YYEHHKOB TaK, 4YTOOBI
MeTO/ OCBOEHHOTO
BBIIBUTD u OLIEHUTh nux
MaTepuana
CIIOCOOHOCTh K BOCIPOW3BEICHHIO
MONTyYeHHBIX paHee 3HaHWUH W
[IOBTOPEHUIO OCBOCHHOH
JIeSITETIHOCTH
IIpencraBnsier coboif  mpouecc
Hay4YHOTO MO3HAHUA,
HanpaBjeHHBII Ha TO, YTOOBI
HccnenoBaTtenbckas
YacTuuHo- oOydJaromyecss TOJyYHJIH 3HaHUS,
. JeSITeTIbHOCTD,
TOMCKOBBIN MeTO/ HaBBIKH W yMEHHA C IIOMOIIBIO
KOHCTPYHpOBaHNE
CO3JaHWSl  THIIOTE3,  PEIICHHA
HECIIOXKHBIX 3amaq I

TIOCPEJICTBOM HAOIOICHHS

AKTHBHbIE
MeTO/AbI 00y4eHHs

Urposoii merop,
MIpOEKTHAS
JIeSITETBHOCTD

UrpoBoii MeTon BKIIOYaeT B ceds
OpraHU3aLHOHHO-IEATeIbHOCTHBIE
UIPBI, HalpaBJeHHbIE Ha pPEIlCHUE
TEOPETHYECKUX WJIM MPAKTUYECKHX
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npoOyieM, 3aJaHHBIX B paMKax
KOHKPETHOH CUTyauuu (Hampumep,
YIY4IIUTh Ka4eCTBO U OBICTPOTY
cOOpKHM, TPOrPaMMHUPOBAHUSA WM
nunotupoBanust BIUJIA, kauecTBO
ycBoeHMsT ~ MaTtepuaia).  Jacrto
UTPOBBIE 3aJayd OLCHUBAIOTCS B
Oaymrax, a Tpolecc pemIeHUs] ITUX
3aJad  HMMEET COpPEBHOBATEIbHBIN

XapakTep.

Llenb TpUMEHEHUS TEXHOJIOTHH
MPOEKTHOM JIeSITENIEHOCTH -
JIOOHUTBCS TTOHUMaHHUS "
NPUMEHEHHS] YJallUMHCs 3HaHWH,
YMEHUH u HAaBHIKOB,
MPUOOPETEHHBIX MPU  M3YYCHUH
y49e0HOTO Kypca (Ha

WHTETPaIIOHHON OCHOBE)

Jlist oTCneXKMBaHUs Pe3yNbTaTUBHOCTH 0Opa30BaTENbHOTO IpoIiecca MOTYT
HCIIONIb30BAThCS CIIETYIONINE BUIBI KOHTPOJIS 3HAHUH U YMEHHH:

meKywjuii KOHmpoap TPEACTaBICH B TEMaTHYECKOM IIIAHUPOBAHHUH
MIPaKTHYECKUMHU PabOTaMH, KOTOPbIE MOXKHO CUHTATh TPEHUPOBOYHBIMHU U OLIEHUBAThH
00yJaromuxcst 130MpaTeNbHO (Ha YCMOTPEHNE YUHUTEIA);

UMO206blll  KOHMPONb TIPEICTABIEH B TEMAaTHYECKOM IUIAHUPOBaHWUHU
JEMOHCTpPAallMOHHBIMH JK3aMEHaAMH, KOTOPBLIC MPOBOAATCA IOCJIC HM3YUYCHUS KaXI0I0
paszena nporpammsl (npuitoxenue 1). JleMOHCTpaMoOHHbIH 9K3aMeH B 3aBUCUMOCTH OT
YCIOBHI 00pa30BaTeIbHON OpraHM3allMd MOYXET OBITh MIOTIOJIHEH WM 3aMEHEH
UTOTOBBIM TECTHPOBAHWEM II0 TPOrpaMMe, MPOBEPSIOIINM 3HAHHE TEOPETHYECKOTO
Marepuana (IpuioxeHue 2).
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OPI'AHM3ALIMOHHO-NIEJATOT'MYECKHUE YCJIOBUS
PEAJIN3AIINU YYEBHOI'O KYPCA
«IPOT'PAMMMPYU U JIETAI!»

YueOHO-MeToMYecKoe H MaTePHAIBLHO-TeXHHYecKoe odecrevyeHne
y4eOHOro Kypca

1. Iporpamma yueOHoro Kypca «IIporpaMmupyii u etaii!» aist 5—8-X Ki1accos.

2. Meroauueckue peKOMEHIAIMH TS eJarorn4eckux pabOTHUKOB, KOTOPHIE
colleprKaT MPUMEPHI CIICHAPUEB 3aHATHI yaeOHoro kypcea «IIporpammupyii u aetaii!».

3. Unctpyxkuus no npumenennto BITJTA.

4. TemaTuueckue BUJEOPOIUKHU.

[Ipu  mpoxokmeHWMH  Kypca  PEeKOMEHIYETCS — HCIONB30BaTh  Pecype
https://dronomania.ru/faqg/chto-takoe-kvadrokopter.html.

MarepuanbHO-TeXHHYECKOe o0ecrieueHre y4eOHOro Kypca

baszosvie mpebosanus.:

— pabodee MecTO y4yHuTens O00OPYZOBAHO KOMIIBIOTEPOM, MOIKITIOUYEHHBIM K
ceru MuTepuer (Wi-Fi unum no kabenro);

— y4eOHBI KJ1acc JOIDKEH OBITh 000PYA0BaH MPOESKIIMOHHBIM 000pyI0BaHHEM
WM UHTEPAKTUBHOM IOCKOW C BO3MOKHOCTBIO IEMOHCTPAIIUU MTPE3CHTALINH;

— KOMIIBIOTEp YyUHUTENsl OCHALIEH AMHAMHUKAMUY;

— 3amMTHBIA KyO - 1 mT.

Pexomendyemoe obecneuenue:

— 3aHATHSA MOTYT OIIMOHAIEHO MPOBOJHUTHCS B KOMITBIOTEPHOM KJlacce JI0O B
KJIacce, OCHAIIEHHOM KOMITbIOTEpaMU/HOYTOYKAMH/TUIAHIIETHBIMA KOMITBIOTEpaMU
IUTSL KKIOTO y4Jallerocs, a Tak)ke B CIOPTHBHOM HITH aKTOBOM 3aJIe NP IPOXOXKICHUH
MPaKTHYECKUX MOXyJIel Kypca;

— y4eOHBIH KabuHeT Ha 12 u OoJee MocaTOIHBIX MECT;

— cBoOoanas miomaaka (10¥10 m) 11 0TpaObOTKK HaBBIKOB IMUJIOTUPOBAHMSL;

— Tpacca I TONeToB - 1 mT.

Cneyuanvnoe obopydosanue 015 peanusayuu NPoOSpammuvl yueOHO20 Kypca
«IIpoepammupyii u nemait!» ons 5—6-x knaccos:
— mporpammupyemsliii kBagpokonrep Pixel - 15 mwr.;

Cneyuanvnoe o06opydosanue Oisl pearu3ayuu npocpammvl y4eOHO20 Kypca
«lIpoepammupyii u nemaii!» ons 7-8-x karaccos:

— KOHCTPYKTOpP NMPOTrpaMMHpyeMoro kagpokonrepa «Ocay - 15 mr.;

— TmporpamMmHOe obecrieueHue: cumyisTop monetoB BITJIA Liftoff.
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TexHu4yeckue TpeGOBaHUSA K MPOrPaMMHOMY ofecredeHHIo

1K nmm HOyTOYK Ha 6aze OC Windows, MacOS

Cucremusie TpeboBanus Windows Cucremusie TpeboBanus MacOS

— Omnepanuonnas cucrema | — OrmepanuonHas cucteMa MacOS X
Windows 7 uiw BhIIIIE; 10.10 unw BeIIIIE;

— mporeccop Intel Core Duo wmm | — mponeccop Intel Core Duo wm
aHAJIOTMYHBIN ¢ yacTotoi 2,4 [T aHayornuHbId ¢ yactoton 1,5 I'T'1y unm
WU BBIIIE, BBIIIIE;

— 3 I'b onepatuBHoil mamsitu s | — 1,5 I'b onepatuBHOM nmamsary;

CHCTeM IIoJ ynpasienuem 32/64- | — mnponeccop Intel Core Duo wim
outHOM Windows. aHaJOTMYHBIHA ¢ yactotoi 1,5 I'T' umun
BBIIIIE;
— 1,5T'b onepaTuBHOI MaMsITH.

— Paspemenue sxpana 1024x768 wim Godplie;

— Hannune naTEpHET-COCANHEHUS,

— HeoOxonuMo HCIONB30BaTh aKTyalbHBIE BEPCHU OJHOTO W3  CIEAYIOIINX
6paysepos: Edge, Chrome, Safari, Firefox, Opera.

[InaHIIeTHBIN KOMIIBIOTED

— VYcrpotictBo Ha 6a3e OC Android Bepcuu 4.4 u BbIIE, 00BEM ONEPATHBHOM
mamstu 1 I'b;
— VYecrpoiictBo Ha 6a3e OC 10S Bepcun 10.3 1 BhIIIE.

Kanposoe o6ecnieuenne yuedoHOro Kypea

Peanmzanmss  mpumepHOW — pabodeid  mporpaMMbel  y4eOHOTO  Kypca
«IIporpammupy#t u nerait!» i 5—8-x KimaccoB 00meo0pa3oBaTeNFHBIX OPTaHU3aAIIHA
CaxanuHckoll oOyacTi oOecriednBaeTcs HearoroM (IO JODKHOCTH «y4YHTEIbY),
HMEIOIIIM CpeliHee IpodhecCHOHAIBHOE WIIH BhICIIEe TPOo(eccuoHaIbHOe 00pa3oBaHKe
M0 HampaBlIeHUsIM IOAroToBKH «llemarornueckoe oOpa3oBaHWE» W BIIAJCIOIIUM
HEOOXOAMMBIMH MTPOPECCHOHATHHBIMU KOMIIETEHIIUSIMU B 00JIaCTH KOHCTPYHPOBAHMS,
MUJIOTUPOBAHMS, IPOrPAaMMHUPOBAHUSL  OECIMJIOTHBIX JIETaTENIbHBIX — alapaToB.
Hanpumep, B 5-x 1 6-X KJlaccax 3TO MOTYT OBITh YYHTEIS TEXHOJOTHH, B 7-X U 8-X
KJlaccax — yYHTels! TEXHOJIOTHH ¥ HHPOPMATUKH (IIPU peaTi3alliil COOTBETCTBYIOIINX
JacTel MPOrpaMMBl).
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Ipunoscenue 1

IIPUMEPHBIE 3AJTAHUA
K IEMOHCTPAIIMOHHOMY 3K3AMEHY

I[IpakTnyeckoe 3a1aHue K 1eMOHCTPAHOHHOMY YK3aMeHY
no pasaeuy 1 (5-it knace. Texnonorus)

3anporpaMMHpOBaTh TONET KBAaIPOKONTEpa C MOMOIIBIO CPEabl OJOYHOTO
mporpaMMupoBaHus Scratch mo anroputmy:

1. B3nér ¢ Touku B31€Ta HA BBICOTY 1 MeTp

2. [Non€r B TOYKY IMOCAAKH, HAXOMAIIYIOCS Ha PACCTOSHUH 5 METPOB

3. INocanka

Kputepnu onenku:

3a mpaBMJIbLHOE BHITIOTHEHHNE KaXI0T0 U3 IYHKTOB 3apadarkiBaetcs 1 6amn. Ecou
MYHKT BBINOJHEH YacTuyHo — 0,5 Gasna.

IlepeBoa 0a/1710B B 0TMETKH:

3 Gamna — oneHKa «S»; 2 — 2,5 6aina — oneHka «4»; 1,5 0amna — omeHka «3»;
MeHee 1,5 Oamna — oreHKa «2».

IIpakTHyeckoe 3aqaHne K JEMOHCTPAIHOHHOMY dK3aMeHy
mo pasneiy 2 (6-if kiaacc. TexHosiorust)

Haiitn HewcmpaBHOCTH KBaJpOKONTEpa: YYCHHKY HEOOXOOUMO OOHApYKUTh
HenpasuibHyro TOCIeN0BaTEIFHOCT YCTAHOBKH BUHTOB JIEBOTO M IIPABOTO BPAILICHHS.

Kputepnu onenku:

3a Kax Iy oOHapYKEHHYIO HEHCIIPAaBHOCTD 3apadareiBaercs 1 Oam.

IlepeBoa 6a/1710B B 0TMETKHM:

4 Gamta — OTMETKA «5»; 3 Oamia — oTMeTKa «4»; 2 6aia — OTMETKA «3»; MEHee
2 0ajIoB — OTMETKA «2».

IIpakTHYecKoe 3aAaHNe K JeMOHCTPALIMOHHOMY YK3aMeHy
no pasaeuy 3 (7-it k1ace. Texnonorus)
[IpoxeMOHCTPUPOBATH T'a3, KPEH, TAHTaX U PHICKAHHE B MOJIETHOM CUMYJISATOPE

Kputepnu onennBanus:

3a Ka) bl IPAaBUIIBHO BEITIOTHEHHEIH AJIEMEHT IprcBanBaeTcs 1 6am.
IlepeBoa 0a/1710B B 0TMETKH:

4 Gamta — OTMETKA «S5»; 3 Oamia — oTMeTKa «4»; 2 Oaia — OTMETKA «3»; MEHee
3 GajyIoB — OTMETKA «2».

IIpakTHYecKoe 3aAaHNe K JeMOHCTPALIMOHHOMY YK3aMeHy
no pasaeiy 4 u 6 (7-it u 8-it knacc. Undopmartuka)
3anmporpaMMHpoOBaTh JPOH Ha aBTOHOMHBIH MONET MO Aruco-MeTkam
NPUIIEPIKUBASCH aJITOPUTMY:
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Banér
ITonét k N-meTke
Bo3sBpaienue k cTapToBoil METKe
4. ITocanka
KpuTtepuu oleHKH: 32 KKl BEIIOJIHEHHBIN ITyHKT 3apadareiBaeTcs 1 Oam.
IlepeBoa 6a/1710B B 0TMETKH:
4 Oayma — oTMETKa «5», 3 6amna — oTMeTKa «4», 2 0amia — oTMeTKa «3», MeHee
2 6aymIoB — OTMETKA «2».

el

I[pakTHyeckoe 3aaHUe K JeMOHCTPAIIMOHHOMY K3aMeHYy
o pasneiy 5 (8-if kiaacc. TexHoJiorus)

Hactpouts BIIJIA nns ynpasnenus nocpeactsoM 1K ¢ momomisto nporpamMmsl
QgroundControl. Cnenarb MHHHUMaJbHBIH KOMIUIEKT CIadM 3K3aMEeHa Ul IIOJIETOB
(B311€T, MPONET HAJI IOJIOCOH, 3aBUCAHUE, TPOJIET MEKIY IPETIATCTBUSIMH IO BOCBMEPKE,
IOCaIKa).

Kpurtepuu ouenku: 3a HacTpoiiky BITJIA 3apabarsBaeTcs 3 6ainia, 3a KaKIbIi
BEITIOJTHEHHBIN MaHeBp npu yrpasieanu BITJIA — 1 6am.

IlepeBoa 6a/1710B B 0TMETKH:

8 0amIoB — OTMETKA «5», 5-6 0a/IoB — OTMETKA «4», 3-4 Oata — oTMeTKa «3», MEHEe
2 GanIoB — OTMETKA «2».
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Ilpunoscenue 2

Bonpoch! 1/151 MTOrOBOro TeCTUPOBAHHUS Y4eOHOI0 Kypca
«IIporpammupyi u jgeraii!»

5-it knace (TexHosorus)

1. BILVIA - 370:

A) Bezomacusrit [Tonér Jletaromero Ammapata

B) bazossrit [Ipocropusrit JIyummii Anmapat

B) beciunoTaslit JletarensHeri Anmapar

I') bonpmoit [Tnanupyrommuit JletarenpHbI Anmapat

2. Jas kakoi neau npeanazHavyed Wi-Fi moayab Oecnuinornuka?
A) [l cTabuin3aiiuy mojaéTra IpoHa

B) /Iyt ynpaBieHnst 1 BO3SMOKHOCTH 3arpy3KH ITPOrpaMMHOTO KoJia
B) [l onpenenenyst KOOpAWHAT IpOHA

I') Jlyist mydiero reono3uIMOHNPOBaHUS

3. KBaapoxonrep:

A) OcHamméH 4eTHIpbMs MOTOPaAMHU
B) OcHamén mecTsio MOTOpaMu
B) OcHamén Tpems MOTOpaMu

I') OcHamiéx nsaThI0 MOTOpaMHU

4. Scratch - 3T0:

A) Urpymika ckpemnbiin

B) Cpena 6:1ouHOTO NPOrpaMMUPOBaHUS
B) PeakTuBHBII 1poH

I') Cumynsitop monéra BITJIA

S. laT4uK NPensATCTBUI HYKEH:

A) Jlns cTabunm3aIiu moiéra

B) lnst onpenenenns u 061€Ta IpensTCTBAN

B) s 6e3omacHOl ocaaky U B3IETA

I') 1751 OBBIIIEHUS OT3BIBUMBOCTH YIPABICHUS

6. Konrep — 3T0:

A) BecnuOTHBIN JIeTaTeNbHBIN anmapar, IepeJBUTaroIUNACS 110 IPUHIIUITY BEPTONIETa
B) BecnunoTHEII JIeTaTeNbHBIA anmapaT Ui IepeABHKEHUsI B KOCMOce

B) BecniunoTHbIi TeTaTeNbHbBIA anmnapart Ui epeaBHKEHUs B BOJC

I') CamoxoaHas panuoympasiseMas MallinHa
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7. Be3onacHo JiM 3aMycKaTh JPOH ¢ HEHCIIPABHOI J10NIACThI0 NPABOT0 BPAIlleHN:
A) Be3omacHo TOJIBKO C HEMCIPABHOM JIOTACTHIO JIEBOTO BpPAIEHHS

B) be3omacHo, eciii OTOHTH Ha Tapy METPOB

B) Hebe3omacHo ncmnonp30BaHe ApoHa ¢ IF000H HENCIIPaBHOCTHIO JOMacTer

I') IonHOCTEHIO OE30MacHO

8. BiiouHOe MporpaMmMupoBaHue — 3TO:

A) IIporpamMmmupoBaHue KaKk KOHCTPYKTOP, COCTOSAIINNA U3 TOTOBBIX
MOCJIeI0BaTEIbHBIX KOMaH]T

Bb) OyHkIms HaCTPOWKK aBTOMOOMIISI ¢ OECIIMIIOTHBIM YIPaBICHHEM
B) Urpa, rpaduuecku cocTosimas u3 010K0B

I') PazpaboTka GJIOKOB JUIsI CTPOUTENIHCTBA

9. MyabTHKONITEpP — 3TO:

A) JleraTenbHBIH anmapar ¢ IPON3BOJIBHBIM KOJMYECTBOM BHHTOB, BPAIIAOINXCS
JINaroHaJIbHO B IPOTHBOIOJIOKHBIX HAMIPABICHHUAX

B) becimnoTHBII anmapat A1 TepeIBIKEHUS B TOHHEISIX

B) I'py30Botii 1eTaTeIbHBIH OECTMIOTHHK

I') YcrapeBmast Bepcus KBaJpOKONTEpa

10. BecnuyIOTHBIH JieTaTeJbHbI aNINIAPAT MOKET NPUMEHATHCS (HECKOJIbKO
BAPUAHTOB O0TBETA):

A) [nst aspochEMKH

B) [l ciacarensHbIx onepanuii MUC

B) 15151 KOHTPOJISL CTPOUTEIHCTBA BBICOTHBIX 31aHUN

I') [l oTcneKMBaHus 32 IEPEIBIKEHUEM CKOTa

HpaBI/IJ'IBHLIG OTBCTHI:

1 2 3 4 5 6 7 8 9 10

B b A b b A B A A ABBI’

3a Ka)Kaplil MPaBUIIBHBIN OTBET — 1 Oamn
Bcero 6amios 3a Tect — 10

Kputepuu orieHUBaHUS:

0-5 0aJUIOB — OTMETKA «2»

6-7 0aJIIOB — OTMETKA «3»

8-9 6amnoB — oTMeTKa «4»

10 6amIoB — OTMETKA «5»
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6-ii kaacc (TexHonorus)

1. OcHOBHBIE KpUTEPHH 1JIsl BEIOOpPA paMbl KBA/IPOKONTEPA:
A) Mausrii Bec, )KECTKOCTh, IPOIHOCTD

B) Lier, BHEWIHSS IPUBIIEKATEIEHOCTh

B) I'nbxocTh 1 TETKOCTh YCTAHOBKU MOAYJIEH

I') bonpmuii Bec, MeHbIIasi CTOUMOCTh

2. YTo0bI NOAHITH KBAIPOKONITEP B BO3yX HEOOXOIUMO:

A) YBETUUUTH KOJMYECTBO 00OOPOTOB BUHTOB MPABOTO BPAICHUS
Bb) YMeHbIIUTH KOJIIUUECTBO 000POTOB BCEX BUHTOB

B) YBennuuTh KOIUUECTBO 000POTOB BCEX BUHTOB

I') YBennuuTh KOJHYECTBO 000OPOTOB BUHTOB JIEBOTO BPAIICHHS

3. Ind 4ero CJay:KuT IJIATa pa3BoOAKU?

A) s pacnpenenenns mutanus oT AKDB k perymstopam 000pOoTOB 1 TOJIETHOTO
KOHTpOJUIEPA

B) [lyist crabuimzanmu n300paxeHust KaMepbl

B) [l 0T3BIBYMBOTO YIIPaBICHUS APOHOM

I') ns ynydiieHns KkadecTBa npuéMa cUrHaia

4. Yto Takoe ESC?

A) Cuctema NMo3UIIMOHUPOBAHHMS IPOHA

B) PerymsaTop 060poToB nBUTaTENS

B) CrabunmzaTop HanmpsHKeHUS! SJIEKTPOHHBIX KOMIIOHEHTOB
I') Cuctema 3amuThI OT IEperpeBa

5. ITo1éTHBINA KOHTPOLIEP — 3TO:

A) YcTpoiicTBO [T KOHTPOJIS IpoIiecca MoIETa JIeTaTeIbHOTO amrapara
b) latuuk moyiokeHus B BO3yXe

B) YcrpoiicTBo miist onpesienieHrs mpernsiTCTBUA

I') YerpoiicTBo onpeenieHus MpensTCTBHA

6. Pama ciryxut:

A) JInst mpugaHus a3poJuHAMIIECKOH (OpMBI

B) Ins my4mreit MacCKUpOBKH B BO3/IyXe

B) [ly1s1 pacmionoXeHust BCeX OCHOBHBIX JIEKTPOHHBIX KOMIIOHEHTOB OECIMIOTHHKA
I') dns yTsoxeneHus: KOHCTPYKITHH

7. Mozxet an BIIJIA coBepmaTh moJiéT 6e3 NOCTOAHHOT0 KOHTPOJIS M1iIoTa?
A) INonér BIIJIA 0e3 nuioTa HEBO3MOXKEH

b) ITonér BITJIA 6e3 muoTa BO3MOXKeH

B) ITonér BITJIA 6e3 muitora 3amperiét 3aK0H01aTeIbCTBOM

I') [Tonér BITJIA 6e3 mustoTa BO3MOXKEH TOJBKO IPH HAJTMYHUH CTIEIHAIEHOTO
paspeleHus
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8. BUHTBI KBaJPOKONTEPa BPAIIAIOTCA:

A) 1 neBoro u 1 mpaBoTo BpameHus

B) 4 BuHTa J1€BOTO BpaIIeHUSI

B) 2 BuHTa 1€BOTO ¥ 2 BUHTA MIPABOTO BPAIICHUS
I') 4 BuHTa IpaBOTO BpaIICHU

9. Biaronaps 4emy co3naéres noagbEéMHas TAra KBagpoxkonrepa?

A) braropaps BpallieHHIO BUHTOB, JIBa U3 KOTOPBIX paOOTAIOT M0 4aCOBOH, a /IBa
IIPOTHB YaCOBOM CTPEJIKHU

b) 13-3a ycunus HaxaTus CTUKA Ha MyJIbTe yIpaBIeHUI

B) Bnaronaps nmomytHOMYy BeTpy

I') briaronapst a3poJtHAMHYECKUM CBOWCTBAaM paMbl

10. ESC cay:xuTt aas:

A) Crabwm3zanuy HalpsHKEHHUS 3JIEKTPOHHBIX KOMITOHEHTOB
B) PerynupoBanus 000pOTOB JBUTATENS

B) J171s1 KOppEeKTHOTO MO3UIIOHNPOBAHNS IPOHA

I') s mepenaum naHHBIX HA IYJIBT YIPaBICHUS

[IpaBuiibHBIE OTBETHI:

1 2 3 4 5 6 7 8 9 10

A B A b A B b B A b

3a KaIblil MPaBUIBHEIN OTBET — 1 Oamt
Bcero 6amnos 3a tect — 10

Kpurepuu oneHuBanus:

0-5 0a/IOB — OTMETKA «2»

6-7 0a/lIoB — OTMETKA «3»

8-9 6amnoB — oTmMeTKa «4»

10 6a/u10B — OTMETKA «5»
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7-i1 knacce (TexHosorus)

1. Hecymasi KOHCTPYKIHSI OCHOBHBIX KOMILJIEKTYIOIINX KBA/IPOKONTEPA — ITO:
A) Pama

b) ®rozensx

B) [Inata pa3Boaku

I') PoropHsle nBurarenu

2. BoiGepure JuiIHee:

A) Perynstop 000poTOB JBHTraTEINs
b) ITon€rHeIit KOHTpOIIEP

B) MarepuHckas miaTta

I') KomnektopHBIi IBUTATENH

3. Kpen - 310:

A) TToBOPOT KBaApOKONTEPA BIIPABO MITH BIIEBO

B) JIpmxenne KBagpoOKOITepa BIEPE MIIH Ha3al

B) HaxuioH, 03BOMSIONINIA J€TETh BIEBO WK BIPABO
I') IBmxenue BHU3

4. TaHrax — 370:

A) TToBOpOT KBaJPOKOIITEPA BIPABO WIIH BICBO

B) JImxenne KBagpoKoITepa BIEPE MITH Ha3aT

B) HaxuroH, IO3BOJISFOIIHNIA JIETETH BIEBO WA BIPABO
I') Habop BBICOTEI

5. PrickaHue — 3TO:

A) TToBOPOT KBaApOKONTEPA BIIPABO MITH BIEBO

B) JIpmxeHue KBagpoKoITepa BIEPEN WK Ha3al

B) HaxuioH, 03BOMISIONINIA J€TETh BIEBO WK BIPaBO
I') IBmxenne BHU3

6. HacTpoiika mo1éTHOro KOHTpoJiepa HeodXoauMa:

A) 151 KoppeKTHOU paboThI BCeH 3JIEKTPOHHOMN anmaparypsl
B) dns monkmrouenuss AKb

B) Ins crabunbHOI pabOTH KaMepsl

I') dns m3menenns seta RGB-aronos

7.Ta3 —3T0:

A) CTHK mynbTa yIIpaBIeHHUs, OTBEYAIOIINI 32 CKOPOCThH MOJETa
b) Ctuk mynbTa ynpaBieHus, OTBEYAIOIINA 32 HA0OP BHICOTHI
B) Ctux nmynbTa ynpaBieHHs, OTBEUAIOIINH 3a phICKaHNE

I') Ctuk mynbTa yrpaBieHusl, OTBEYAIONNH 32 HAKJIOH BIEPEN
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8. U3 kakoro MaTepuajia MOKeT COCTOATH paMa KBaPOKOINTepa:
A) Kapbon

B) Pe3una

B) Crexio

I') Tkanp

9. Banerur Jim kBagpoxonTep 6e3 Jonacreii?
A) Banetut Ha 2-5 cM

B) Banet 6e3 nonacTeit HEBO3MOXKEH

B) Banetut 6e3 BO3MOXKHOCTH yIPaBJICHUS

I') He Bxuttounrtcs BoBce

10. DyieMeHT, KOHTPOJUPYIOLIUii CKOPOCTH BPAIlEHUS ABUIATEIs:

A) ESP
B) ABS
B) ESC
T') APS

[IpaBusbHBIE OTBETHI:

1 2 3 4 5 6 7 8

10

A B B b A A b A

3a KaXIplil MpaBHILHBIA OTBET — 1 Gasut
Bcero 6amios 3a rect — 10

Kputepun orieHuBaHMS:

0-5 0a/IOB — OTMETKA «2»

6-7 0a/lsIoB — OTMETKA «3»

8-9 6annoB — oTMeTKA «4»

10 6am1oB — OTMETKA «5»
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7-8-e kaaccol (MHpopMaTHKa)

1. Python - 370:

A) 3mes

B) Ilepserit BITJIA

B) S3p1k porpaMMupoBaHus
I') Buneourpa

2. Aruco-MeTKa CIYKHUT JJIs:
A) OT3BIBUMBOTO YIPABICHUS
b) Ilosuumonuposanus BITJIA
B) Habopa BBICOTHI

I') Hactpoiikn RGB-nmonos

3. Yro Takoe Raspberry PI?
A) ABTommumor

B) Mogens pamsl

B) MukpoxoMnsioTep

I') Hogeitmuit kBaapokontep

4. Uto TaKkoe aBTOHOMHBIH M0JET?

A) Tonér B ycnoBusIX MI0X0H BUAUMOCTH

B) IMonér ¢ am3kumM yposHeM 3apsaga AKb

B) BezonacHslii 3anporpaMMrupoBaHHBIH MOJET 0€3 BMEIIATEIbCTBA MTIIIOTA

5. Aruco-mMeTka npeacrasJiasieT co0oii:
A) Hebomnpmoit QR-kox ¢ maHHBIMEI

B) Yucno nnmm 6ykBa

B) CetooTpaskaroniuii CHMBOJI

I') AnonHselit Mapkep

6. 3axaya nMo€THOr0 KOHTpOLIepa:

A) [epeBoauTH KOMaHIBI OT MYJIBTa YIPABICHUS B CUTHAJIBI, 33/1at0II1e 000POTHI
JIBUTATEIS

b) KoHnTponmpoBath Bech MOJET, 0OIIASICH C ITMIOTOM IO PaJHOyIIPABICHAIO

B) [lepeBoauTh KOMaHIBI OT MOTOPOB B CUTHAJIBL, 33Jal0IIUE 00OPOTHI IBUTATENS

7. ESC - 370

A) Perynsaropsr 000pOTOB/CKOPOCTH JIEKTPOABUTATENEH
B) Perynsaropsl monéra sneKTpoaBuraTeneit

B) KiraBumia Ha ki1aBuaType KOMIbIOTEpa WIIM TEPMHUHAIA

8. UTo Hy:KHO, YTOOBI KBaJPOKOMNTEP JieTeJ NPsiMo?
A) 3agHue nponesuieps! T0HKHBI KPYTUTBCS OBICTpEe EpeTHIX
B) IIponenneps! o 1aroHa Iy BHIOIHSIOT OCHOBHYIO Harpy3Ky
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B) Huuero He T0JKHO KPYTHTHCS
I') Bce npomneieps! JOKHBI KPYTHTHCS ¢ OIMHAKOBOIH CKOPOCTBIO

9. Kakue 00bI4HO MCIIOJIB3YIOT 0aTapeiiku 1J1s1 KBajpokonrTepa?
A) llenmounsie baTapeiku

B) JIutnit-nonmMepHbIe

B) Conesrie baTapeiiku

10. I'mpockom:

A) Jla€t BO3MOXHOCTb yIep>KUBATh anmapaT Ha ONpeAeséHHON BbICOTe

B) Y nepxuBaer xonrep 1o onpeaeaéHHbIM yIIoM

B) Ompenensier mosoxeHne KONTepa OTHOCUTEIHFHO 3€MJIH U BEIPAaBHUBAET €T0
MapajuieNbHO TOPU30HTY

HpaBI/IJ'H)HBIe OTBCTHI:

1 2 3 4 5 6 7 8 9 10

B b B B A A A A b b

3a Ka)Xablil MPaBUIIBHEIN OTBET — 1 Oamt
Bcero 6amos 3a rect — 10

Kpurepuu onenuBanus:

0-5 0aJUIOB — OTMETKA «2»

6-7 GaIoB — OTMETKA «3»

8-9 bamnoB — oTMeTKa «4»

10 6a1oB — OTMETKA «5»
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8-ii knacce (TexHosorus)

1. FPV —-»s10:

A) Cucrema ri100anbsHOTO TO3HIIMOHUPOBAHUS
B) Cuctema KOHTpOJIE 000POTOB IBUTATENS
B) Bua 11 nunotupoBaHus OT IEpBOTO JIHIA
I') CrabunuzaTop HanpsHKeHUsI

2. lIpenmyumecrBa FPV-pexkuma:

A) [o3BonsieT pa3BUBaTh CKOPOCTH BBIIIE 3asBJICHHBIX XapaKTEPHUCTHK
B) VBenmuuuBaeT nansHOCTH MOJIETA

B) B03MOXHOCTP JTy4IIIero MaHEBPHUPOBAHHS

I') [To3BossieT BHITOTHATH MONETHI O€3 IryMa

3. Kakoii mode Ha KBagpoKonTepe U CKOJILKO Y Hero KaHAJIOB?
A) Mode2

b) Mode3

B) 6 xananoB

I') 4 xanana

4. Kakue ecTb paMbl IJIsl KBaIPOKONTePa (HECKOJIBKO BADHAHTOB O0TBETa)?
A) + oOpa3zHbIit
B) x-00pazHsrii
B) H-o6pa3nsrit
I') Y-o06pa3nsrit

5. Kakue MOTOpBI y TOHOYHBIX KBA/IPOKONTEPOB?
A) BeckomnexTopHbIe

b) KonnexkropHsie

B) I'onounsle

I') 31ech HeT MpaBUIBLHOTO OTBETA

6. UTo OTHOCHTCSI K OCHOBHBIM KOMIIOHEHTAM KOHCTPYKIHH IPOHA:
A) Pama, 6aTtapen, qBuraresu, nporeniepsl, HOJIETHBIH KOHTPOJLIED

B) ®ro3ensik, XBOCT, MOTOPHI

B) Potop, nansHOMEp, TOHI0IA, TA30TYPOUHHbIE ABUTATEIH

I') IIponennepsl, MONETHBIN KOHTPOJLIEP, XBOCT, MOTOPHI

7. HepocraTok nepsbix BILJIA:
A) Tpancmuccns

b) duametp

B) /Igurarens
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8. IIpuéMHUK NOAKJIIOYAETCS K MOJTETHOMY KOHTPOJLJIEPY MUHMMYM HSATHIO
MPOBOJaMH, 10 KOTOPBIM NepeJaloTcs:

A) curHaisBl ITOBOPOTA BOKPYT TPEX OCEH, KOMaH/Aa ra3a ! MOJIETHRINH PEXKUM

B) Throttle, Yaw, Pitch

B) I'az, TaHTaX, KpEH U PHICKaHHE

9. Kakne u3 3THX JaTYMKOB NPUCYTCTBYIOT B KBaJpPOKoONTepe (HECKOJIbKO
BAPHAHTOB 0TBETA)?

A) T'mpockon

B) bapomerp

B) Akcenepometp

I') [Ton€rHeIit KOHTpOIIEP

J1) JaT4uk BBICOTHI

10. OcHOBHBIE XaPAKTEPUCTUKH AKKYMYJISITOpA:

A) EmxocTs (MA*4); MakcuMaitbHbIH Tokopaspsa (20C); konumdecTBo 6aHok (28, 3S,
4S5); Bec

B) EmkocTs (MA*u); Temnepatypa (20°C); Bec

B) RBW; Bec; makcumanbHbIH Tokopaspsa (20C)

[IpaBusibHBIE OTBETHI:

1 2 3 4 5 6 7 8 9 10

B B r ADBBI' A A A A ABBJI A

3a KaIblil MPaBUIBHEIN OTBET — 1 Oamt
Bcero 6amnos 3a tect — 10

Kpurepuu oneHuBanus:

0-5 0a/IOB — OTMETKA «2»

6-7 0a/lIoB — OTMETKA «3»

8-9 6amnoB — oTmMeTKa «4»

10 6a/u10B — OTMETKA «5»
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