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KpaTtkasi anHOTanmMs

YHUKaIbHOCTh OSCIMIIOTHBIX TEXHOJIOTHIA 3aKITIOYAETCsl B CIIOCOOHOCTH COYETaTh TU3aliH
U TPOrpaMMHUPOBAHWE B OJHOM Kypce, UYTO CIIOCOOCTBYET WHTETPAMH IPENOIaBaHuUs
nH()OPMATUKH, MaTeMaTUKH, (DU3MKHU, PUCOBAHUS, €CTCCTBO3HAHMS C Pa3BUTHEM HH)KEHEPHOTO
MBIIUICHUS TIOCPEJICTBOM TEXHHUYECKOTO TBOPUECKOTO MOIX0/1a.

TexHruueckoe TBOPYECTBO - 3TO MOIIHBIA HMHCTPYMEHT CHHTE3a 3HAHMM, KOTOPBIN
3aKJIa/IbIBACT MPOYHYIO OCHOBY JIJIs CHCTEMHOTO MbIIIUICHUS. [109TOMYy HH)KEHEpHOE TBOPUECTBO U
a0OpaTOpHBIE HCCIENOBAHMS - 3TO MHOTOTPAaHHAs [EATEIbHOCTh, KOTOpas MOXET CTaTh
HEOTHEMJIEMOU YaCThIO MOBCEIHEBHOM KU3HU KaKJIOTO IKOJIbHUKA.

JlononuuTtenpHas  001eo0pa3oBaTebHas o01epa3BUBarOIIas mporpaMmma
«becnuioTHBIE JIETAaTENBHBIC alapaThl: M3y4aeM IIKOJBHBIN KBaJpakonTep» pa3paboTaHa Ha
OCHOBAaHWH HOPMATHBHO — IIPABOBBIX JOKYMCHTOB.

[Tporpamma «becnuoTHBIEC JIETATENBHBIC AIIapaThl: U3y4aeM IIKOJIBHBIM KBAIPAKOTITEP)»
SIBJISIETCS] IPOTPAMMOM TEXHUYECKON HAIPABIEHHOCTH.

Jlannass mporpaMMa 1O OECHUJIOTHBIM  JICTAaTENBHBIM  amnmaparaM TEXHUYECKOU
HAIpaBJICHHOCTH, TaK KaK B Hamle BpeMs pPOOOTOTEXHUKH W KOMIbIOTEpHU3alMH, peOeHKa
HEOOXOIMMO Yy4YHUTh pa30upaTbCcsi B CIOXKHBIX TEXHOJOTHSX, KOTOpbIE OH CaM MOXET
CIPOEKTHUPOBATh, 3allMIIaTh CBOE pEIIEHHWE U BOIUIOTUTH €ro B pealbHON MoOJEH, T.€.
HEMOCPEJCTBEHHO CKOHCTPYUPOBATh U 3alpOrpaMMHPOBATh.

IHosicHuTeJbHAA 3anIMCKA

HopmatuBHBIM OCHOBaHHEM JaHHON MPOTPAMMBbI CTANIU CIEAYIOIINE JOKYMEHTHI:

- ®@enepanbublii 3ak0H (0T 29 nexadbpst 2012 roma Ne273-d3) «O6 obpazoBaHWH B
Poccuiickoit denepanmny;

- Konuenuus pa3BuTHs AONOTHUTENbHOTO oOpasoBanus neteit no 2030 roma (yTB.
pacniopsbkeHuem IIpaBurensctBa PO ot 31.03.2022 r. Ne678-p)

- Crparerus pa3Butusi Bocnutanusa B Poccuiickoit @eaeparun Ha nepuoa g0 2025 roga
ot 29 mas 2015 r. Ne996 Pacnopsiukenue [IpaButensctBa PO;

- Ilpuxaz MunucrepctBa oOpasoBanusi 1 Hayku P® ot 23 asrycra 2017 r. Ne816 «O06
yrBepxkaeHun llopsaka mpuMeHEHUs: OpraHu3alvsSIMU, OCYHIECTBISIIOIIMME 00pa30oBaTENbHYIO
NesITeNbHOCTD, JJEKTPOHHOTO OOY4YEeHHS, MUCTAHIIMOHHBIX OOpa30BATENBHBIX TEXHOJIOTHH MpHU
peanuzanuu 00pa3oBaTENbHBIX TPOTPAMM»;

- Ilpukaz MunuctepctBa IIpocBemenuss P® or 9 HosOps 2018 r. Nel96 «O6
yiBepxkaeHun llopsaka opraHu3alMu M OCYIIECTBIEHUS 00pa30BaTeIbHOW AEATEIHLHOCTH TI0
JOTIOTHUTEIHHBIM 00111e00pa3oBaTeIbHbIM MporpaMMam» (B pea. [IpukazoB MuHNpOCBEIIeHHUs OT

05.09.2019 r. Ne470, ot 30.09.2020 Ne533);



- Ilpukaz MunucrepctBa obpasoBanusi u Hayku Camapckoit obmnactu ot 20.08.2019 r.
Ne262-OJ «O6  yrBepkaenuu  llpaBun — mepcoHHM(PUUIMPOBAHHOTO  (PMHAHCHUPOBAHUS
JOTIOJTHUTENBHOTO oOpa3oBanusi nereid B Camapckoil oOmacTd Ha OCHOBE cepTH(HKara
MepCOHN(UIMPOBAHHOTO  (UHAHCHPOBAHWS  JIOTIOJHHUTEIHLHOTO  0Opa3oBaHUs neTei,
oOyyaromuxcs Mo 001e00pa3oBaTeIbHBIM IPOrPaMMaM»;

- Ilpukaz MunucrepctBa [IpocBemenust PO ot 3.09.2019 1. Ne467 «OO6 yrBepKIeHUA
LleneBoii MoAenu pa3BUTHSI PETHMOHAIBHBIX CHCTEM JIOMOJIHUTEILHOTO 00pa3oBaHus ACTei» (B
pen. Ilpukaza Munnpocsemnienns PO ot 02.02.2021 r. Ne38);

- Pacmopsokerme MunnpocBemenuss Poccunm ot 25.12.2019 r. NeP-145  «O6
VIBEp)KIICHMH  II€JI€BOM  MOJENM  HAcTaBHUYECTBA  OOydYalomMX Uil  OpraHM3alui,
OCYIIECTBIISOIINX 00pa3oBaTebHYIO NeSTeTbHOCTh 1o 00111e00pa3oBaTEIbHBIM,
JOTIOJTHUTEIHHBIM H TIPOTPaMMaM CPETHET0 MPO(GEeCCHOHATHLHOTO 00pa30BaHUM,

- IlocraHoBnenne [71aBHOrO TroCyJapCTBEHHOIO CAaHMTApHOTO Bpaya Pocculickoin
@eneparn ot 28.09.2020 No28 «O06 yrBepkaennn canutapHbix npaswmin CIT 2.4, 3648-20
«CaHUTapHO-3MUIEMHOJIOTHYECKHEe TpeOOBaHUS K OpraHu3alusM BOCIUTaHUS M OOy4YeHHs,
OT/IBIXa W 03JIOPOBIICHHUS JIeTel 1 Mosoaexku» (3apeructpupoan 18.12.2020 Ne61573);

- YcraB TOCYIapCTBEHHOTO OOJKETHOTO 00pa3oBaTelbHOTO yupexiaeHus CamapcKoi
obnactu cpeaHelt oOmeoOpa3zoBarenbHOM 1Kol No22 ropoackoro okpyra Yanaesck Camapckoit
obnacTu.

Hanpaenennocmo JOTIOJTHUTEILHOW  00I1Ieo0pa3oBaTeIbHON  OOIIepa3BUBAIOIICH
nporpaMMmbl  «becnuIOTHBIE JIeTaTelIbHBbIE allaparhl: H3y4yaeM IIKOJIbHBIA KBaJpPaKOITEp»
TEXHUYECKasl.

AKmyanbHocms npoZpammspl 3aKIOYAETCs B TOM, UYTO B HacTosIUiA MOMeHT B Poccuu
Pa3BUBAIOTCS HAHOTEXHOJIOTHH, AJIEKTPOHHMKA, MEXaHHWKa U MporpammupoBaHue. T.e. co3peBaer
OnmarojaTHas TOYBa Ui Pa3BUTHUA KOMIIBIOTEPHBIX TEXHOJOTUH MU POOOTOTEXHUKU. Y CIEXd
ctpanbl B XXI Beke OyayT ompeneisiTh HE MPUPOJIHBIE PECYPChl, a YPOBEHb MHTEIUIEKTYaJIbHOTO
MOTEeHIIMAaNa, KOTOPHIA OINpeAeseTcs] ypOBHEM CaMbIX I€PElIOBbIX Ha CErOJHSIIHUN JCHb
TEXHOJIOTUH. YHUKaJIbHOCTh OECIUJIOTHBIX TEXHOJIOTMH 3aK/II0OYaeTcsi B BO3MOXKHOCTH
00BEIMHUTh KOHCTPYMPOBAaHHE M MPOTPaMMHUPOBAHHE B OJHOM Kypce, 4YTO CIIOCOOCTBYET
MHTETPUPOBAHUIO NPENoAaBaHusl HH(POPMATUKH, MaTEMATUKH, (PU3UKHU, YEPUECHUs], €CTECTBEHHBIX
HayK C pa3BUTHEM HHXEHEPHOI'O MBILIUICHHUS, 4Yepe3 TEXHWYECKOe TBOPYECTBO. TEXHUYECKOE
TBOPYECTBO — MOIIHBIM WHCTPYMEHT CHUHTE3a 3HAHWMM, 3aKJIaJbIBAIOLINI TNPOYHBIE OCHOBBI
CHCTEMHOr0 MbInuieHusi. TakuMm o00pa3oM, HWH)XXEHEPHOE TBOPUYECTBO U  JabOpaToOpHbIE
UCCIIEIOBAaHUSI — MHOTOIpaHHasi JIeSATEeIbHOCTh, KOTOpas JOJDKHA CTaTh COCTaBHOM YacThbiO

MMOBCEIHEBHOM JKU3HU KaXJI0T0O 06yqa10meroc51.



Hoeu3na nporpaMmsl B TOM, 4TO OHa pa3paboTaHa ¢ Y4ETOM COBPEMEHHBIX TEHICHIIUI B
00pa3oBaHUM MO MPUHIUITY OJIOYHO - MOAYJIBHOTO OCBOEHHS MaTepualla, YYUTHIBACT CHEIU(PUKY
JOTIOJTHUTEIBHOTO O0Opa30BaHMsI M OXBATHIBACT 3HAYMTEIHHO OOJIBIIE JKENAIOIIUX 3aHUMATHCA
9TUM BUJOM JI€ATENbHOCTH, NPEIbSIBISIS INOCUIbHBIE TpeOOBaHUA B Ipolecce OOYy4YEeHHS.
[IpocroTa B 00yueHuu, NpoCThle MPOrpaMMHBIE CPEICTBA, JIEIAET ITOT BUJ JEATEIBHOCTH OYEHb
MOMYJISIPHBIM CPEJH IIKOJIbHUKOB U MOJIOAEKU.

Omauyumenvhoil 0cobeHHOCMBI0 JAHHOW TNpPOrpaMMbl TO, YTO B XOJE pealln3alluu,
oOyuarouiyecsi TMOJy4aroT HE TOJbKO TEXHUYECKWE 3HaHUs, HO M OCHOBBI Ipodeccuu,
BOCTpeOOBaHHOM B COBPEMEHHBIX COLUATbHO-DKOHOMUYECKUX YCIOBUSX.

Ileoazozuueckaa uenecoodpasnocms 3aKiIOUaeTCs B TOM, YTO IIOCIIE €€ OCBOCHHUSA
oOyuaroniyecs: Mojay4yar 3HaHUs U YMEHHS, KOTOpbIE MO3BOJISIT UM IOHSTH OCHOBBI YCTPOMCTBA
OECIUIIOTHOTO JIETaTEIbHOTO ammapara, MpPUHIMIBI pabOThl BCEX €ro CUCTEM M HX
B3aUMOJEICTBUA, a Takxke ymnpaBiaeHue bBIUJIA. Mcnonb3oBaHne pa3nudHbIX HHCTPYMEHTOB
pa3BUTUs (UTpONpAKTUKA, KOMaHAHAs paboTra) neTel Mo3BOJUT copmMHupoBaTh Yy pebeHKa
LIEJIOCTHYIO CUCTEMY 3HAHUM, YMEHHUI 1 HABBIKOB

eas mporpamMmbl - co3aHue YCJIOBHH st (hopMUpOBaHUS KOMIIETCHIIMH B 00JIacTH
OCHOB POOOTOTEXHUKH, YCTPONCTBA OECHMIIOTHBIX JIETATENIbHBIX alapaToB, IPOrpaMMHUPOBAHUS,
pa3BUTHS TBOPYECKUX CIOCOOHOCTEH B MpoLiecce KOHCTPYHMPOBAHMSI U IPOEKTUPOBAHUS U COOPKH.

3agayu nporpamMMmbI:

Ooyuarowue:

- JaTh [I€pBOHAYAJIbHBIE 3HAHUSI O KOHCTPYKLMH OCCIMIIOTHBIX JIETaTEJIbHBIX allllapaToB;

- HAy4UThb IIpeMaM cOOp U U MPOrpaMMHUPOBAHUS OECIIMIIOTHBIX JICTATENIbHBIX AlIapaToOB;

- IPUBUTH KYJIbTYPY IPOU3BOJCTBA U COOPKHU;

- 03HAKOMMUTb C IIpaBUIaMu O6e301acHOM pabOThl ¢ MHCTPYMEHTaMU

Pazeuearwwue:

-pa3BUTh Y 00yUalOIKXCs HHTEpEC K HAyYHO-TEXHUUECKOH cdepe;

-chopMHpOBaTH KPUTHUECKOE U aHATUTUYECKOE MBIIIUICHUS;

-chopMHpOBaHUE TBOPUYECKOE OTHOILIEHHUE K BBINOJIHAEMON paboTe;

Bocnumamenwvnuvie:

-BOCIIUTATh YMEHHE paboTaTh B KOJIJIEKTHUBE, 3(p(heKTUBHO pacnpeneniTs 00s3aHHOCTH;

-BOCIIUTATh TPYAOII00UE, pa3BUTHE TPYIOBBIX YMEHUIN 1 HABBIKOB.

Bo3spact nereii, yuacTByOIIMX B peaju3anuu nporpamMmmsol: 14-16 ser.

Bbicokasi crmocOOHOCTh JieTeil B ATOT BO3PACTHOM MepHo]| ObICTPO OBJIAJIETh TEMHU WIIH
UHBIMH  BHUJAMH  J€SITEIbHOCTH  ONpEeNseT OoJbIliMe MOTEHIHMAJIbHbIE BO3MOXHOCTHU

PAa3HOCTOPOHHETO pPa3BUTHA. M HPAaBUTCA HCCICOOBATH BCé, 4YTO HE€3HAKOMO, OHHM INOHHMArOT



3aKOHBI ITOCIICA0BATCIIbHOCTHU U IIOCICACTBUA. HOE)TOMy U UHTCPCCHLBIM IJId HUX ABJIACTCA
oOy4yeHue yepe3 UCCIeI0BaHHE.

Cpoku peaau3anum: nporpamMmma paccuurtana Ha 1 ron, oosem -108 gacos

®opmbl 00yUeHHS:

® 33QHATHUE;

® JICKIIHS;

® [pakTUyecKas padoTa;

@opMbI OPraHu3aNuu AeaTeJbHOCTH: TPYITIOBAs, HHIUBUyaIbHAs, TApHAasl.

Pexxum 3ansaTuii: 3 pa3a B Hepemo 1o 1 gacy.

HanosiHsieMocTh y4eOHBIX IPYNII: COCTaBIsAET 5-15 uenoBexk.

Onucanne MaTepuaibHO-TEXHMYECKOro 0a3bl neHTpa «Touka pocTa) HCMOJb3yeMOro
AJs peaju3aliMi NPOrpaMM B paMKax npenojgaBanus becnujioTHble JieraTe/ibHbIE
annapaThbl: H3y4aeM IIKOJbHBIH KBapaKkonTep

Jlyis opranu3anuu padoThI 10 TOTOJIHUTENBHOM 00111e00pa30BaTeNIbHOM porpaMme
TEXHUYECKOW HaNpaBIeHHOCTH «beCTMIIOTHEIE JieTaTeTbHbIC alliapaThl: H3yJaeM
IIKOJIFHBIN KBAIPAKOIITEP» HCHOJB3YEeTCs CIeayolee 000pyIoBaHue IIEHTpa 00pa30BaHuUs
1ndpoBoro U rymMmaHuTapHoro npoduieit «Touka pocray:

« kBazpokonreps! pupmsl Tello

» kBagpokonrep Coex Knesep 4PRO

+ MOYV.

* HoyrOyku moOumpHOTO Kiacca.

* TtenedoH.

HnaﬂnpyeMble pe3y.]IbTaTbI

Juunocmusle:

® KPUTHUYCCKOC OTHOIICHUC K I/IH(i)OpMaI_II/II/I nu I/I36I/IpaTeJ'IBHOCTB eé BOCHpI/IHTI/ISI;

® OCMBICJIICHHUC MOTHUBOB CBOUX I[eﬁCTBHfI IIpu BBIIIOJITHCHU N SaﬂaHHfI;

® pPa3BUTHUC J'IIO603HaTeJ'IBHOCTI/I, COO6paSI/ITeHBHOCTI/I IIpH BBIIIOJITHCHUHN p33H006p33HBIX
SaﬂaHI/Iﬁ l'IpO6J'IeMHOFO H OBPUCTHUYCCKOI'O XapaKTepa,

® Pa3BUTUC BHHMMATCJIBHOCTH, HaCTOﬁqHBOCTH, I_ICJ'IGYCTpCMJ'IéHHOCTI/I, YMCHI/I}I
IIpCoa0JICBATh pr,Z[HOCTI/I;

® pPa3BUTUC CaMOCTOATCIbHOCTH CY)I(,HGHHI;'I, HC3aBUCHUMOCTH MW HCCTAHAAPTHOCTH

MBIITJICHHU A,

® OCBOCHHE COIMATBHBIX HOPM, TIPABUJI MOBEACHHUS, poJiel U (POpPM COIMANTBLHOM KU3HU B
TPYIIax ¥ cooOIIecTBax;

e (dopMHUpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHHH U COTPYTHUYECTBE C
JIPYTUMHU 00YJarOIUMUCS.

Memanpeomemuoie:

Ilo3nasamenvnoie:

® yMEHHE OCYIIECTBIATH TMOUCK HH(POpPMAIMH B WHAMBUAYATbHBIX HH()OPMAIIMOHHBIX

apxuBaxoOydJaromierocsi, ”HQpopMaMoHHO! cpezie 00pa30BaTENBHOTO YUpEKICHHUS, (heaepaTbHbIX



XpaHWIUINAX WH(POPMAIIMOHHBIX 00Pa30BaTEbHBIX PECYPCOB;

® yMEHHME UCIOJb30BAaTh CpeACTBa HMH(DOPMAIIMOHHBIX M  KOMMYHHUKALMOHHBIX

TCXHOHOFHﬁHHﬂ PCHICHUA KOMMYHHUKATHUBHBIX, ITIO3HABATCIIbHBIX U TBOPYCCKUX 3a4a4;
® yMEHHE OPUEHTHUPOBATHCS B pa3HOOOpa3nu CriocOOOB pelieHus 3a/1a4;

® YMCHHUC OCYHICCTBJIATH aHAJIN3 00BEKTOB C BBIACIICHUCM CYHICCTBCHHLIX U

HECYIICCTBCHHBIX ITPU3HAKOB;



® yMEHHE MPOBOJMUTH CpaBHEHHE, KIACCU(PHUKAIIMIO N0 3aJJaHHBIM KPUTEPUSIM;

® YMCHHME CTPOUTH JIOTHYCCKUE PACCYXKICHUS B (OpME CBSI3U MPOCTHIX CYXKICHHH 00
00BEKTE;

® yYMEHHUE yCTaHABJIMBATh AHAJIOTUU, IPUUUHHO-CJIE/ICTBEHHBIE CBS3H;

® yMEHHUE MOJEIUpPOBATh, IPEOOPA30BbIBATE OOBEKT U3 YUYBCTBEHHOH (DOpPMBI B MOJEIb,
I/I€ BbIJEIECHBI CYILECTBEHHBIE XAPAKTEPUCTUKU O00BEKTa (IPOCTPaHCTBEHHO-rpaduyuecKas WU
3HaKOBO-CUMBOJIMYECKas);

® YMEHUE CHHTE3UpPOBATh, COCTABJIATH LE]0€ M3 YacTei, B TOM YHCIE CAMOCTOATEIbHO
JOCTpanBaTh C BOCIIOJHEHHEM HEJOCTAIOLIUX KOMIOHEHTOB.

Pecynamuenvie:

® yMEHHUE NPUHUMATh U COXPaHITh Y4eOHYI0 33/1a4y;

® yMEHHE IUIaHUPOBATh MOCIEA0BATEIBHOCTD I1ar0B aIrOPUTMA JJIs JOCTHXKEHUS LEIH;

® yMEHHUE CTaBUTh LieJb (CO3JaHie TBOPUECKOM padoThl), IIAHUPOBATh JOCTH)KEHHUE STOU
LEJIN;

® yYMEHHUE OCYLIECTBIISATh UTOTOBBII U MOMIAroBbIi KOHTPOJIb MO PE3YIbTATY;

® CIIOCOOHOCTb aJEKBAaTHO BOCIPUHUMATH OLIEHKY HACTABHMKA U APYIHX 00ydaroIuXCs;

® yYMEHHE pa3InyaTh CIOCOO U pe3ynbTaT ACHCTBUS;

® YMEHHME BHOCUTb KOPPEKTHBBI B JCHCTBUS B CIIy4ae PACXOKIACHUS PE3yJIbTaTa peIleHUs
3aJjaud Ha OCHOBE €€ OLIEHKU U yuéTa XapaKTepa CAEIaHHbIX OIIMOO0K;

® YMEHHE B COTPYIHUYECTBE CTAaBUTh HOBbIE YUEOHBIE 3a1auH;

® CIIOCOOHOCTb IPOSIBJISITH IO3HABATEIbHYI MHULIMATUBY B YUeOHOM COTPYJHUUYECTBE;

® YMEHME OCBAUBaTh CIIOCOOBI pelieHus Ipo0IeM TBOPUECKOIO XapaKTepa B KU3HEHHBIX
CUTYaLUsX;

® yYMEHME OLICHUBATh MOIyYarOIIUNACS TBOPUECKUIN MPOIYKT U COOTHOCUTH €ro €
W3HAYaJIbHbIM;

® 3aMbICJIOM, BBIMOJIHATH 110 HEOOXOJUMOCTH KOPPEKIMHU JTUO0 MPOIYKTa, JINOO 3aMblcia.

Kommynukamuenvie:

® yMEHME apr'yMEHTHPOBATh CBOIO TOUKY 3pE€HHsI Ha BBIOOP OCHOBAHUI U KPUTEPUEB IIPU
BbIJICJICHUH IPU3HAKOB, CPABHEHUH U KIacCU(PUKAIIMU OOBEKTOB;

® yMEHME BBICIYILNBATh COOECEAHNKA U BECTH JHAJIOT;

® CIIOCOOHOCTbH MTPU3HABATH BO3MOXKHOCTD CYIIECTBOBAHMS Pa3IMYHbIX TOUEK 3pEHUS U
IIpaBaKaX/10ro UMETh CBOIO;

® yMEHHE IUIaHUPOBATh y4eOHOE COTPYJHUYECTBO C HACTABHUKOM M JPYTrUMHU

O6yanOH_II/IMI/IC$I: ONpCACIIATD LICIIH, (I)YHKL[I/II/I Y4aCTHHKOB, CITIOCOOBI BSaHMOHCﬁCTBHH;

¢ YMCHHUC OCYHICCTBJIATH NOCTAHOBKY BOIIPOCOB: MHUIIUATUBHOC COTPYAHNYCCTBO B



noucke ucbope nHPopMaIuy;

e yMEHHE pa3penatb KOH()IUKTHI: BEISBICHHUE, UACHTU(DUKALIUS TPOOIEMBI, TOUCK U
OIICHKAAJIbTEPHATUBHBIX CIIOCOOOB pa3penieHus KOHMINKTA, IPUHITHE PEIICHUS U €T0
peanusanus;

® YMEHHE C JOCTATOYHOW MOJHOTON M TOUHOCTHIO BBIPAXKaTh CBOHM MBICIIH B
COOTBETCTBUH C33Ja4aMU U YCIOBHUSIMHU KOMMYHUKAIIUH;

® BJa/ICHUE MOHOJIOTUYECKON U TMATIOrMYecKO (popMaMu peyu.

Ipeomemnoie:

B pesynbTaTe ocBoeHUS MpOrpaMMbl 00YJaIOIIHECs JOJIKHBI 3HAMD !

® OCHOBHBIE AITOPUTMUYECKUE KOHCTPYKIINU;

® TIPUHIIUIIBI IOCTPOCHHUS OJIOK-CXEM;

e TPHUHIIMITEI CTPYKTYPHOTO MPOrpaMMHUPOBaHHUs Ha si3bike Python;

e yT0 Takoe BIIJIA u ux npegHazHadyeHue.

Memb.

® COCTAaBJIATH AJITOPHUTMBI IJId PCIICHUA ITPUKIIAJIHBIX 3a1a4,

® PCAIM30BbIBATH AJITOPUTMBI HA KOMITIBIOTEPE B BUAC IIPpOrpaMM, HAIIMCAHHBIX Ha SA3BIKE

e npumeHsTH Oubnmoreky TKinter;

® OTJ@XHUBATh M TECTUPOBATH MPOTPAMMBbI, HAMMCAHHBIC Ha s3bIke Python;
e HacTpauBath BIIJIA;
® TIPEJCTABIATH CBOU MPOEKT.

61a0emn.

® OCHOBHOW TEPMHHOJIOIMEH B 00J1aCTH aITOPUTMHU3AIMU U IPOrPAMMHUPOBAHHUS;
e OCHOBHBIMH HaBBIKAMH IPOTrPaAMMHUpPOBaHHUS Ha s3bIke Python;

® 3HAHWSMU 110 YCTPOUCTBY M IPUMEHEHHIO OCCITUIO THUKOB

Yueonwvtit nnan

KomuuectBo yacos
Ne HaunmenoBanue Momyns B TOM 9rcie
Beero Teopust I[MpakTrka
1 OOm1re cBeieHUs 0 OECIMIIOTHBIX JIETATEIbHBIX 28 13 15
ammapaTax
2 [IpennonerHas MoAroToBKa, HACTPOMKa 40 12 28
KB3IPOKOTITEPA, MPOTPaMMHUPOBAHUE
3 [InnotupoBanue KBapoKoNTeEPa 40 8 32
HUTOI'O: 108 33 75




@ opMbl NO/IBEIEHUSI HTOTOB PeaIN3alUH JONOJHUTEIBLHOI MPOrpaMMbl

[TonBeneHne UTOTOB peATM3yETCsl B paMKax CIEAYIOUIUX MEPOIPUATUNA: TECTUPOBAHUE 10
MPOrpaMMHUPOBAHKIO Ha si3bIKe Python, 3amuTa pe3ynbTaToB BITOTHEHUS Keiica Ne 4, TpyIimoBbie
COPEBHOBaHMUSI.

Moayas 1. «O0mme cBeieHUs1 0 0eCNIMJIOTHBIX JIeTATeJIbHbIX aNlNapaTax»

Hear moayns: dQopmupoBanue y OOydYAIOMUXCS IEIOCTHOTO MPEICTABICHHUS O
OECIUIIOTHBIX JICTATSIBHBIX anmaparax.

3agaum  MOAYJIfi: TIO3HAKOMUTH C OCHOBHBIMH CBEJACHHSIMH 1O  OECIMIOTHBIM
JIeTaTEIBHBIM anmnaparam, uxX BUjaM U 0a30BBIM 2JIEMEHTaM KBaJIPOKOTITEPOB.

YueOHO-TEMaTHUYECKHUI IIaH

HaumenoBanue tem KonunuecTBo yacos dopwmel atrecTaryu /

Bceero |Teopus | [Ipaktuka KOHTPOJIA

BBoanoe 3ansatue. [IpaBuna 'Y CTHBIH onpoc.
TEXHUKH 0€30TaCHOCTH. 2 2 0

Teopus BIJIA. Uctopus 4 4 0 'Y cTHBII orpoc
CO3JIaHMUs, PA3HOBUIHOCTH,
npumenenne BITJTA. Buapl
KONTEPOB

OcHoBHBIE 0a30BBIC 18 5) 13 Y CTHBIH OIpocC
3JIEMEHTHI KOMTepa. [IpakTrueckas paboTa.
[TonérHblid KOHTpOJLIEP.
KonTpoiuiepsl nBurarenei.
BbeckomnnexTopHbie U
KOJUIEKTOPHbBIE

MOTODBL.

[IpaBuna 6e30nmacHOCTH MpU 2 2 0 Y CTHBIN OmpoC
MOJITOTOBKE K ITOJIETaM, TectupoBanue
yIpaBJICHUH OCCITUIOTHBIM
JICTAaTEJIbHBIM anmnapaToM

Hroroas nmpakTuueckas 2 2 [IpakTrueckas padota
pabota

Hroro 28 13 15

Copep:xanue moayas 1
Tema 1.1. BBognoe 3ansartue. [IpaBuna TeXHUKH O€30MaCHOCTH.
Teopus: Uto Takoe BITJIA. IlpaBuia TexHUKH 6€30IaCHOCTH.
Tema 1.2. Teopust BIIJIA. Mcropus co3nanus, pazHoBuaHocTH, npuMeHeHue BITJIA. Buss
KOIITEPOB
Teopusi: Ucropus co3gaHus, pa3HOBUAHOCTH, TNPUMEHEHHE OECHMJIOTHBIX JIETaTeNbHBIX

anrmaparoB B Halle BpeMs, B Omrpkaiiiem Oyaymiem. Busl konTepos.



Tema 1.3. OcHoBHBIE 0a30BBIE 37eMeHTHl konTepa. [lonérueiii koHTpouIep. KoHTpomeps
JBUTATENEe. beCKOIUIEKTOPHBIE U KOJUIEKTOPHBIE MOTOPBI.
Teopus: OcHoBHBIE 6a30BbIE 371eMeHTHI Kontepa. [TonéTHeril konTpoep. KonTposuieps:
JBUTATENEN. bec KOIUIEKTOPHBIE U KOJUIEKTOPHBIE MOTOPBI.
IpakTuka: Coopka kBaapokrontepos B cumyisitope Tinkercad
Tema 1.4. IIpaBuna 0e30naCHOCTH NPU NOJATOTOBKE K IOJIETaM, YIPAaBJIEHUU OECIIUIOTHBIM
JIeTaTeJIbHBIM aIllapaToM.
Teopus: [TpaBua 6e30MacHOCTH MPU MOATOTOBKE K TOJIETaM, yIPaBIEHUN OCCITUIOTHBIM
JIeTaTeJIbHBIM aIlapaToM.
Hroroas npaktudeckas padorta mo Mmoayio 1.
Monayasb 2. «[IpeanoseTHas moAroToBKa, HACTPOiiKa KBaJAPOKONTepPa, IPOrpaMMHPOBaHH )
Heas» wmoayas: QopMupoBanume y  OOy4arONIMXCS  HABBIKOB  HACTPOWKH |
MIPOTPaMMHPOBAHUS KBAJPOKOIITEPOB.
3agauM  MoayJsi: TIO3HAKOMHTH C OCHOBHBIMH HACTPOMKaMH KBaJPOKONTEPOB U
CIoco0aMu UX MPOrpaMMUPOBAHUS, B TOM YHCIIE Ha si3bike Python.

YyeOHO-TEMaTHYECKHH IIJIAH

No HaunmenoBanue tem KonunuecTBo 4acoB dopwmel atrectamym /
Bcero |Teopus | Ilpaktuka KOHTPOJIA

[IpaBuna TexHUKH Y CTHBIN OTIPOC.

1 |6e3omacHoCTH. 1 1 0

2 [3makoMcTBO ¢ KBaapokomrepamy 14 2 12 Y cTHBIN onpoc
TEHO, Coex KneBep 4PRO. HpaKTquCKa;{ pa6oTa
N3yueHue KOMITOHEHTOB.
3apsiaKa aKKyMYJISTOPHBIX
Oarapeif, ycTaHOBKa. Y CTaHOBKA,
CHATHE  3aIUTHOH  KIIECTKH.
3amMeHa MponeiepoB

3 |Paccmorpenue BO3MOKHBIX 10 4 6 Y CTHBII orpoc
HEHCIIPaBHOCTEH KBaIPOKOITEPa [TpakTryeckas padboTa.
u nyTei yCTpaHEHUs
HEHCIIPaBHOCTH

4  |[IporpamMmMupoBaHHE 13 5 8 TectupoBanue
KBaJIpOKOITEpa [TpakTrdeckas paboTa

5 |Wrorosas mpakruueckas padbora 2 2
Hroro 40 12 28

Copep:xanue Moay.is 2
Tema 1.1. [IpaBunia TexHUKH 0€30TIACHOCTH.
Teopus: IlpaBuna TeXHUKH O€30MACHOCTH.

Tema 1.2. 3nakomctBo ¢ kBampokxontepamu Tello, Coex Knesep 4PRO. Uzydenue



KOMIIOHEHTOB. 3apsiKka aKKyMYJIATOPHBIX Oarapeil, yCTaHOBKAa. YCTaHOBKA, CHSTHE 3allUTHOMN
KJIETKU. 3aMEHa MIPOIIEUIEPOB

Teopus: 3HakomcTBO. M3yueHHe KOMIIOHEHTOB. 3apsiika aKKyMYJISTOPHBIX Oarapeid,
YCTaHOBKa. YCTaHOBKA, CHATHE 3alIUTHON KJIETKU. 3aMEHa MIPONEIIIEPOB.

IpakTuka: IIpakTuueckas paboTa ¢ NPEJOCTaBICHHBIMU KBaJpPOKOINTEpaMH, U3yUEHHE
KOMIIOHEHTOB, OTpa0OTKa TEOPETHMUECKUX 3HAHWU 10 MOATOTOBKE M 3aMEHE JJIEMEHTOB
kBajpokonrtepa. Hactpoiika, noaxitoueHue annapaTypbl

Tema 1.3. PaccMoTpeHHMe BO3MOXXHBIX HEHUCHPABHOCTEH KBaJpOKONTEpa W IyTeil
yCTpaHEHUs] HEHCIIPABHOCTH.

Teopusi: PaccmoTpeHHe BO3MOKHBIX HEUCIPAaBHOCTEH KBAaJpPOKONTEpPA W  IyTeH
yCTpaHEHUs] HEMCIIPABHOCTH.

IMpakTuka: COopka cxeM KBaJpoOKONTepoB B cumynsrope Tinkercad, mowuck
HEUCIIPABHOCTEH B cXeMaX U UX yCTpaHEHHE

Tema 1.4. [IporpamMMupoBaHue KBaJJpOKONTEPA.

Teopusi: Komannsl ynpasienus mnoseroM. [loakmiouenue Tello x TIK. VYmpasienue
JIpOHOM Yepe3 mporpammy. PacmosnaBanue muil 1 00bekToB. QR-K01. 3amuch BUaEO B (aiii.

TImomanku mig 3agaHui.

MpakTuka: [onkmouenne u nporpammupoBanue K [1K kBaapokonrepa Tello.

Hroroas npakTudeckas padoTa 1mo MOy 2.

Moayas 3. «[IunoTupoBaHue KBAAPOKONTEPA»

Heas moayasi: popmupoBaHue y 00y4aroUXCsl HABBIKOB YIPABICHHs KBaJPOKONTEPOM
Tello.

3agauyn MoayJs: MO3HAKOMUTH C OCHOBHBIMH HACTPOWKAMM IPUHLUIIAMH YIPaBJICHUS
KBaJIPOKONTEPaMH.

YyeOHO-TEMaTHYECKUH IIJIAH

HaumenoBanue tem KomnyecTBo yacos q)OpMBI arreCraiiuu /

Bcero |Teopus | Ilpaktuka KOHTPOJIA

Teopuss py4HOro BH3YaJbHOIO 2 2 Y CTHBII o11poC.
nuiIoTHpoBaHus. MHCTpyKTax o
TEXHHKE 0€30IaCHOCTH npu
ETHOM SKCILTyaTalli KOIITEPOB

2  [epsslii B31er. 3aBucanne Ha 5 1 4 Y CTHBII ONpoC
manioil BeicoTe. [IpuBbIkaHue K [IpakTHyecKas pa60Ta
MyJIbTY yHpPaBJICHUSL.

3 |[onérsr Ha konrepe. Baner) 8 1 7 Y CTHBIN OIIpoC
Bucenne. Ilonér B 30H¢ [TpakTrdeckas paboTa
[UI0TasKa. Bnepen-nasan,

B1eBo—BIpaso. [locanka
4  |[Tonérsl Ha KomTepe. B3ner. 5 1 4 'YcTHBIN onpoc

[IpakTuyeckas padora




[Tosér mo Kpyry, ¢ yJAepKaHHuEeM 8 1 7 'Y CTHBIN OIIpoC

W M3MEHEHHEeM BBICOTHI. [locaaka [TpakTudeckas pabora
[lonérer Ha xomTepe. Baner. 5) 1 4 'Y CTHBIN OIIpoC
[TonmeTsl o 3aJIJaHHOMH [TpakTrdeckas padoTa
TPAaeKTOPHH, C  Pa3BOPOTOM,|

N3MCHCHHEM BBICOTHI,

[IPEOAOIEHUEM IIPETSITCTBUM,

ITocanka.

[loer ¢  WCHONB30BaHHEM 5 1 4 'Y CTHBIN OnpocC
(YHKUWU yAep>KaHUsl BBICOTHI U [IpakTrueckas pabota
Kypca. IIpoussenenue

a’pohOoTOCHEMKH

Htorosoe 3aHATHE ; 2 2 [IpakTrueckas pabota
CopeBHOBaHUE

Hroro 40 8 32

Copep:xanue moayJas 3

Tema 1.1. Teopust pydHOTO BHU3YyaJIbHOTO NMUJIOTHPOBaHMs. TexHHKa O€30MacHOCTHU MPH
JIETHOM IKCIUTyaTallud KONTEPOB.

Teopusi: Teopus pydyHOTO BHU3YaJbHOTO NUJIOTHPOBaHMs. TexHuka Oe€30MacHOCTU
IIpH JIETHOM dKcITyaranuu kontepos. Ilosropenne Th..

Tema 1.2. IlepBbrii B371eT. 3aBucaHue Ha Maylol BbicoTe. [IpWBBIKAaHWE K TYIBTY
YIPaBICHUS.

Teopus: TeopeTnyeckure 3HaAHUSA MO B3JIETY, MOJETY BOEPE.

IIpaktuka: Ilpaktudeckas paboTa ¢ MpeJOCTaBICHHBIMU KBAaJPOKONTEPAMH, HOIy4YECHHUE
IIEPBUYHOIO OIIBITA YIPABJICHUS KBaJApPOKONTEpOM. Pa3BuTHE HaBBIKOB yNpaBICHUS, NOATOTOBKU
Y HACTPOMKHU KBaIpOKOTEpa.

Tema 1.3. Ilonétel Ha kontepe. B3ner. Bucenue. [Tonér B 30He nunoTaxa. Briepen-naszan,
BIeBO—BIIpaBo. [locanxka.

Teopusi: TeopeTnueckue 3HaHMS IO B3JETY, IOJIETY BIEpEN, Ha3aj] BIIEBO, BIIPABO,
3aBHCAHMIO B BO3/yX€, a TaK XK€ I10 U3MEHEHUIO BBICOTHI.

IIpaktuka: OOydeHue B3/eTy, IOCAAKH, YyIEpXKaHUIO BbICOTHL. OTpabaThiBaHUE
IPSIMOJIMHENHOT O T10JIETA, M10JIETA 110 KPYTy C yAEP>KaHUEM U U3MEHEHUEM BBICOTHI.

Tema 1.4. [Tonérel Ha KoniTepe. B3ner.

Teopusi: TeopeTnueckue 3HaHUSA IO B3JIETY.

IIpaktuka: OOydeHue B3J€Ty, MOCAIKH, YyAEpKaHUIO BbICOTHL. OTpabaTbIBaHME
MIPSIMOJIMHENHOTO T0JIETA, M0JIETA IO KPYT'y € YAE€PKaHUEM U U3MEHEHHUEM BBICOTHI

Tema 1.5. TTonét mo kpyry, ¢ ynepkaHueM U u3MeHeHueM BbICOThI. [locaka.

Teopusi: Teopernueckue 3HaHUA MO B3JETY, NOJETY BIEPEN, Ha3al BJIEBO, BIPABO,
3aBHCAHMIO B BO3JyXE, a TaK )K€ 110 U3MEHEHHUIO BBICOTHI.

IIpaktuka: OOyueHue B3/IeTy, IOCAJIKH, YAEpKaHHIO BbICOTHL. OTpabaTbiBaHUE



IIPSIMOJIMHENHOIO T0JIETA, IOJIETa M0 KPYr'y C yAEp)KaHWEM U W3MEHEHUEM BBICOTHI.

Tema 1.6. Ilonétel Ha kontepe. Baner. [losieTsl Mo 3a1laHHOM TPAaeKTOPUH, C Pa3BOPOTOM,
M3MEHEHUEM BBICOTHI, IIPEOI0IeHUEM npensaTcTBuil. [locaaxa.

Teopusi: Teopernueckue 3HaHMSI 0 B3JIETY, IOJIETY BIIEpeN, Ha3ajJ BIJIEBO, BIIPaBO,
3aBHCAHMIO B BO3/1yX€, a TaK K€ [10 U3MEHEHHIO BHICOTHI.

IpakTnka: OOyueHue B3IETy, NOCAJIKH, YAEPKAHUIO BBICOTHL. OTpalaThiBaHUE
MIPSIMOJIMHENHOIO T0JIETa, TOJIETa 10 KPYry ¢ yAepKaHUEM M U3MEHEHHEM BbICOTHI. IlojeTsl no
3aJJaHHOM TPAeKTOPHUH, C Pa3BOPOTOM, U3MEHEHUEM BBICOTHI, IPEOIOJICHUEM MPETSITCTBUMA.

Tema 1.7. Tlomer c¢ wucnosib3oBaHMeM (YHKIIMU YAEpKAHUS BBICOTHI M Kypca.
[Ipoussenenne a3poPoTOCHEMKH.

Teopusi: TeopeTnueckue 3HaHMSI O B3JIETY, IOJIETYy BIIEpel, Ha3ajJ BIIEBO, BIIPaBO,
3aBHCAHMIO B BO3/yX€E, a TaK K€ [0 U3MEHEHHIO BHICOTHI.

IpakTuka: IloneTsl Mo 3agaHHON TPAaEKTOPHM, C Pa3BOPOTOM, M3MEHEHHEM BBICOTHI,
MpeoI0JIeHUEM TpensITCTBUM. [losieThl ¢ m3MeHeHneM TpaeKTopuu. A3’po(OTOChEMKA. .

Tema 1.8. toroBoe 3anstue: CopeBHOBaHHE.

PecypcHoe o0ecnieuenne nporpaMmmai:
— yaeOHbIi kKabuHeT «Touka pocTay;

— xBazapokontep ¢pupmsr Tello — 3 mit. (Bec 87 r, qmuTensHOCTH mosieta 13 MuH)

— kBagpokontep Coex Kiesep 4PRO — 1 mt. (11 m3ydeHust Aetaneid ¥ MPUHITUIIOB

cOOpKH)

— HOYTOYKH.
— Ttenedon (¢ mporpammubiM obectieuenrem Tello ms ynpaBiacHus)
— BBIXOJ B MIHTEpHET
— mporpaMMHas cpena s Python
— TIPOEKTOP
Cnmcok Jiureparypbl
1. Komocos /I.I'. Po6oTtoTexnuka. YnpasiaeHue kBaapokontepom. 8-11 kmacchl.
VYyebnoe nmocooue. Mockaa. [Ipoceemnienue, 2021
HNHuTepHer-pecypcesl

1. PykoBozacTBo momnb3oBarens Tello [DnexkrponHslit pecype]: — Pexxum mocryma:
http://mediaworx.ru/wpcontent/uploads/2018/05/Tello User Manual V1.2 RU Lock.pdf

2. becniunotHele nerarensHble annapatsl. JpoHsl. UcTtopus. [DneKTpoHHBIHN pecypce]: —

Pexxum nmocryna: http://avia.pro/blog/

3. O630p kBagpokonTepa Tello [Dnekrponssiii pecypc]: — Pexum gocryma:

https://dronnews.ru/obzory/dji/dji-ryze-tello.html



http://mediaworx.ru/wpcontent/uploads/2018/05/Tello_User_Manual_V1.2_RU_Lock.pdf
http://avia.pro/blog/
https://dronnews.ru/obzory/dji/dji-ryze-tello.html

MaTepuanLHO-TexnnquRoe OCHAIIICHHUEC

Peanuzanuss  pomonHUTENBbHOM — 001I€00pa30BaTENIbHOM  MPOTpaMMBI  TEXHUYECKOM
HaIlpaBJICHHOCTHU «bectmiaoTHBIC IeTaTeIbHbBIC arriapaTbl: U3y4acm IIKOJIBbHBIN KBaApPaKOIITCP»
ocymiecTBisieTcs Ha 6aze nenTpa «Todka pocray.

Hcnonws3oBanue oOopynoBanusi «Touka pocray Tpu  peanu3ald  JaHHOK
JOTIOJTHUTEIBHOM 00111e00pa3oBaTeIbHON IPOrPaMMBbl TEXHUYECKOH HAIIPAaBICHHOCTH HAIpaBJcHA
Ha CO3J[aHWE YCJIOBUH T (OPMUPOBAHUS KOMIICTCHIIMH B OO0JIACTH OCHOB POOOTOTEXHHKH,
yCTpoiicTBa OECIMIOTHBIX JIETATEJIbHBIX allapaToB, IPOrPaMMUPOBAHUS, PA3BUTHS TBOPUYECKUX
CIOCOOHOCTEH B Mpoliecce KOHCTPYHMPOBAHUS U POEKTUPOBAHUS U COOPKH.

Jiga opranuzauuu paOoThl HO JIOTIOJHUTEIBHON 0011e00pa3oBaTebHON MporpaMme
TEXHUUECKOM HaIpaBJICHHOCTHU «bectmoTHBIE JIEeTaTEILHBIC arrmaparbl: HU3y4dacMm ITKOJIbHBIN
KBaJPaKONTEp» HCIOIB3YETCs Clenyroniee 000pyIoBaHHE IEHTpa 0Opa3oBaHUsl U(POBOTO U
rymaHuTapHoro npoduneit «Touka poctay:

 kBagpokonTepsl Gpupmel Tello

+ kBaapokonTep Coex Knesep 4PRO

* MOV.

* HoyrOykn MoOMIBHOTO Kiacca.

* TenedoH.
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