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1 [osicuuTenbHast 3aMuCcKa
BBenenue

[Iporpamma «becnniioTHbIE aBUAIMOHHBIE cUCTEMBI» (fanee — [Iporpamma) paccunrana
Ha oOywarommxcs B Bo3pacte 12 — 17 jer, cpok peann3anud mporpammbl | yd4eOHBIH TOI.
[IporpaMmma  mpeamonaraeT  pa3BUTHE  OOydaloIIUXCsl B 00JacTH  MOJAEIMPOBAHUSA,
MPOrpaMMHUpPOBAHUS, NWIOTUPOBAHUSA, a TaKKe HampapiieHa Ha (OPMHUpPOBAHWE 3HAHUNA U
HABBIKOB, HEOOXOAMMBIX JiIsi pPabOThl € OCCHUIOTHBIMH aBHAIIMOHHBIMH CHCTEMaMH,
CIOCOOCTBYET PA3BUTHUIO MH)KEHEPHO-KOHCTPYKTOPCKOro MblnuieHus. IIporpamma
«becniunoTHbIE aBHAIIMOHHBIE CHCTEMBI» pa3padOTaHa C y4e€TOM BO3PACTHBIX OCOOEHHOCTEH U
MHTEPECOB LIEIEBON ayAUTOPUH O0yJarOIINXCSl.

[Iporpamma coctaBieHa [yl OpraHM3alliM BHEYPOUHON JAEATEIbHOCTH Ha 0ase
OCHOBHOTO 0011€ero, cpemHero ooOmero oOpa3oBaHUS W OPHEHTHPOBAHA Ha OOYJAIOIIMXCS,
MPOSIBIISIONINX WHTEPEChl M CKIOHHOCTH B 0OJAacTH HMH(POPMATHUKH, MATEMATHKH, (U3UKH,
TEXHOJIOTUH, OCHOB 0€30I1aCHOCTH JKU3HEIEATEIbHOCTH U aBUALIUU.

HopMaTuBHBIC OCHOBaHUS AJIs1 Pa3pa00TKU NMPOIrPaMMbI:
HopmatuBHbIE  OCHOBaHMS  JJI  CO3JaHUSA  JOTMOJHUTENIBHOM  00mIeo0pa3oBaTeIbHOM

(oOmiepa3BuBaroIei) MPOrPaMMBbI:

®denepanpublit 3aKk0H «O06 o0pa3zoBanun Poccuiickoit @eaepanum» ot 29. 12. 2012 1. Ne 273-D3

(C IBMEHEHHSIMH U JIOTIOJTHECHHSIMHU );

KOHL[GHI_[I/IH pasBUTHA  JOIOJHHUTCIBHOI'O O6p330BaHI/I5[, YIBCPXKIACHA  pacCIOPsKCHUEM

[IpaButenscrBa Poccuiickoit @enepannu ot 31 mapta 2022 roga Ne 678-p;

[Ipuka3z MunucrepcTBa npocsenienust Poccuiickoit @enepanuu ot 27. 07 2022 1. Ne 629 «O06
yrBepxaeHun llopsaka opraHu3anvvi U OCYHIECTBICHUS OOpa30BaTENbHOUN NESATENBHOCTH IO

JOITOJIHUTCIIbHBIM O6pa30BaTeJ'IBHBIM [mporpamMmmam»,

[Tpuka3z MunucrepctBa npocsemenus Poccuiickoit ®enepanun ot 03. 09 2019 r. Ne 467 «O6

YTBCPIKACHUU HCHCBOﬁ MOJACIN PAa3BUTHA CUCTEMbI JOIIOJIHUTCIIbHOT'O O6p330BaHI/IH neTeﬁ»;

ITpuka3 MunuctepcTBa o6pazoBanus peciyoianku Moprosus ot 26. 06 2023 r. Ne 795-O/] «O6
yrBepskaeHun  [IpaBun  nmepcoHM(PUUUPOBAHHOTO  (PMHAHCHPOBAHUS  JONOJIHUTEIBHOTO

oOpa3oBanus neteil B pecriyonuke MopaoBusy» (¢ uameneHusimu ot 27.07.2023 r.);

Canllun 2.4.4.3648-20 «CaHUTapHO-3MUAEMHOJIOTHYECKHE TpeOOBaHUS K OpraHU3alUsIM

BOCITUTAHUS U 00yUEHUS, OTJIbIXa M O3JJOPOBIICHUS AETEH U MOJIOICKI;
VceraB MBOVY «Koswikunckas COIL Ne2»;

«[lonoxxeHneM 0  JOMOJHUTENBHBIX  MNpeanpodeccHoHalNbHBIX  mporpammax  MBOY

«KoBputkunckass COII  Ne2»:, VYyeOHbIM 1aHoMm, [IpaBuwiiamMu BHYTPEHHErO TpPYAOBOTO



pacrnopsiiKa, HHCTPYKIIHEH M0 TEXHUKE 0€301MacCHOCTH.

— Meronudeckue — pekoMeHpauuu — «TexHonoruss — pa3pabOTKH  JONOJHHUTEIBHBIX
0011e00pa30BaTEIbHBIX MPOrpaMM JJisi 00pa30BaTENbHBIX OpraHH3alMii OCHOBHOI'O OOLIEro, CPEIHEero
obmero oOpazoBaHMs ¥ O00pa30BATENbHBIX OpPraHU3alMi, PEATH3YIOIIUX MPOrPaMMBbl CPEIHETO
npog)ecCOHaIbHOrO 00pa3oBaHus, B paMkax (eaepanbHoro mpoekta “Kaapel ams BecnuiaoTHbIX

ABHAIITMOHHBIX CUCTCM.



HanpagJieHHOCTb NPOrpaMMbI — TEXHUYECKAS.

AKTYaJIbHOCTb IPOrPaMMBbI.

B coorBerctBuM ¢ yrBepxkaeHHOM IIpaButenbctBoM Poccuiickoin  Penepauuu
pacriopsokerreM oT 21 utons 2023 Ne 1630—p Crparerueit pa3BuTus OeCIMIOTHON aBHAIIMH HA
nepuon 10 2030 roga u Ha nepcnekTuBy A0 2035 roaa, B Omwkailliye mecTh ¢ MOJOBUHOM JIET B
Poccun nomkHa TMOSBUTBHCS HOBask OTpaciib SKOHOMHUKH, CBsI3aHHAash C TIPOU3BOACTBOM U
WCIIOJIb30BAHUEM TPAXKIAHCKUX OecnuiIoTHBIX anmapaTtoB. Jlannas [Iporpamma B pamkax
denepamsHoro mpoekTal «Kaapsl s BecMIOTHEIX aBHAIMOHHEIX CHCTEM» HAIMOHANBHOTO
npoekra «becnuoTHbIE aBHALlMOHHBIE CHUCTEMbD) 00OecnednBaeT 00y4yarolnuMcsl BO3MOXHOCTh
OCBOUTH 3HAHUA B 00J1aCTH OECTIMIIOTHBIX JIETATEIbHBIX aIllapaToOB, HABBIKK MTPOTPAMMHUPOBAHMS,
MOJISTUPOBAHUS U MMUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIEE BPEMS SBJISIFOTCSI BOCTPEOOBAaHHBIMH.
Konnernmmus [IporpaMMbl Oka3bIBaeT BIWSHHUE HAa PACIIUPEHUE OTIOJHUTEIHHOTO 00pa3oBaHUS
oOyyarouuxcs, pealu3aluio MOJOJSKHON TMOJMMTUKH M CO3JaHHE€ CHUCTEMBbl MOATOTOBKH
CHEeHaTuCcTOB B oO0jacTu pa3paOOTKH, MPOU3BOJACTBA M OKCIUTyaTallMM OECHHMJIOTHBIX
ABUAIIMOHHBIX CHCTEM, a TAK)K€ KOHTPOJIb 32 YPOBHEM KBATM(PUKAIINU TaKUX CriennaancToB. [Tpu
peaiMzanMu  TpoeKTa OoJbIIOE BHMMAHUE YAEISETCS IPUBJICYEHUIO  OO0YdYarolIUXCs
o0pa3oBaTeNIbHBIX OpraHM3allMii K y4acTHIO B Tporpammax Mo OecnHMJIOTHBIM aBHAIIMOHHBIM
cucremaM. Takum 0O6pa3zoM, BO3MOXKHO YCUIIUTh TEXHOJOTUYECKUH OTEHIUAI JUIsd 00ecTieueHHs
0€30MacCHOCTH CTpPaHBbIL, MOBBIIIEHUS YPPEKTUBHOCTH SIKOHOMUKHU U YIYULICHUS KauecTBa KU3HU
rpaxzaad. B utore B Poccun nomkHa BOZHUKHYTh HOBas SKOHOMUYECKAsi OTPaciib, CBSA3aHHAS C
pa3paboTKOl U UCMOJIb30BAHUEM TPAKIAHCKUX OCCIUIOTHBIX anmnapaTosB.

HoBu3Ha 3T0i1 mporpaMMBbl 3aKJII0YAETCS B UHTETPaIlii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JOCTHXKEHUM B o0nacTh Mayioil OeCHWIOTHOW aBHAIlMM, a TaK)Ke MCIOJIb30BAHMM LU(POBBIX
TEXHOJIOTUH, BKJII04as HU(poBoii 00pa3oBaTeNIbHbBIN KOHTEHT.

Metoani u ¢popmbl peanusanuu IlporpamMmbi:

—  OJHHM U3 KJIFOUEBBIX METOJIOB SIBIISIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUYeHHe,
KOTOpOE TMO3BOJISIET 00YyUYaIOUMCSl TPUHUMATh aKTUBHOE y4acTUe B pa3pabOTKe U peanu3aluu
peaIbHBIX TPOEKTOB, CBSA3aHHBIX C uUcnonb3oBaHueM BAC. DToT MeTon cmocoOCTBYyeT
yryOJIeHHIO 3HAHUM, PA3BUTHIO TBOPUYECKOTO MBIIIJICHUS! M HABHIKOB KOMaHIHOM paboThI;

— MHTEPAKTHBHbIE MeTOAbl OOY4YeHHsl, TaKME€ KaK CUMYJSILHUS U BUPTYyaJbHbIE
nabopaTtopuu, WrpalOT BaXKHYI poiib B mojarotoBke crenuanuctoB mo BAC. CrnernuanbHbie

NpOorpaMMHBIC KOMIIJICKCHI IMO3BOJIAKOT MOACIHUPOBATH PA3JIMYHBIC CHCHAPUHU II0JIETa APOHOB,

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/



https://firpo.ru/activities/projects/federalnyy-proyekt-kadry-bas/

AHAJIM3UPOBATH MOBCACHUC allllapaTOB B CJIOKHBIX YCIIOBHAX W MPOBOJUTH 3KCIICPHUMCHTDLI 0e3
pHUCKa NOBPEXKACHUS JOPOTOCTOSIIEN TEXHUKH;

— NpaKTHYecKHe 3aHATHSA, I7ie 00yJaromuecss MOTYT HEeIOCPEICTBEHHO YIPaBIATh
OECIIMIIOTHBEIMHU aBHAallUOHHBIMU CHUCTEMaMHU, SABIAIOTCA HEOThEMJIEMOIl YacCThIO y‘Ie6HOFO
npouecca. OTH 3aHATHUS MO3BOJIAIOT OTPAadOTaTh HaBBIKM YIPABJIEHHSI IPOHOM, OLIEHUTH €ro
IMOBCACHHUEC B PA3JIMYHBIX CUTYyallUAX U YCOBCPIICHCTBOBATL TCXHUKY IMUJIOTUPOBAHMA,

— TeopeTHYeCKHe JIEKIMH U CEeMHHAPCKHe 3aHATHS, HAIIPABJICHHbIE HA M3y4YEHHE
OCHOB O€CIMJIOTHBIX ABHUAIIMOHHBIX CHUCTEM, IMPUHLOUIIOB II0JICTA W YIPABJICHUA, TCXHUYCCKOI'O
yCTpOI\/JICTBa " aCIICKTOB IIPUMCHCHU A BAC B PA3IMYHBIX OTPACIIAX,

—  COPeBHOBATEJbHBII METO/ — 3TO CIIOCOO BHINOJHEHUS TPAKTUYECKUX YIIPAKHEHHH
B (popme copeBHOBaHui. CyIIHOCTh METOJA 3aKIHOYAETCS B MCHOJB30BAHUM COPEBHOBAHUI B
KaueCTBC CPCACTBA ITOBBIIICHUSA YPOBHA IIOATOTOBJICHHOCTHU 06yqa}0m14xc;1.

dopmMaMH OpPraHuM3alMM 3aHATHH SBISAIOTCA TPYNNoOBas (TeOpeTHYecKas 4acTbh) U
WHIUBUAYAJIbHO — IPyNMoBas (MpaKkTH4YecKas 4acTh).

Ileparornuyeckasi 1ejiecOOOPa3HOCTh HACTOSIIEH NMPOTPAMMBI 3aKJIFOYAETCS B TOM, YTO
MOCJIe €€ OCBOEHHUS 00ydarolIuecs MojaydyarT 3HAHUS U YMEHUsS, KOTOpPbIE MO3BOJIAT UM MOHSTH
OCHOBBI YCTpOICTBa OECIIMIIOTHOTO JIETATEIHHOTO alapara, MPUHILUIEI pab0oThl BCEX €r0 CUCTEM
U UX B3aUMOJICUCTBUS, TEXHOJOTUIO MWJIOTUPOBAHUS M YIPABJICHUS, @ TAKXKE€ OTTOYUTh CBOMU
HaBbIkM B mnwioTHpoBaHMM BAC U mNOMy4uTh COpPEBHOBATENIBHBIM OMNBIT Ha Pa3IWYHBIX
TPEHUPOBOYHBIX Oa3ax.

Hacrosimas mnporpaMMa COOTBETCTBYET OOIEKYJIBTYPHOMY YPOBHIO OCBOEHHUS U
MIPeIoaraeT yAOBIETBOPEHUE MO3HABATEIILHOTO MHTEpeca 00Yy4arollerocs, paciiupeHue ero
MH(OOPMHUPOBAHHOCTH B 00JaCTH OECIMIIOTHBIX JIETATENIbHBIX amlapaToB U CHCTEM, a TaKkKe
oOoraieHre HaBbIKAaMU OOUICHHSI M MPHOOpETEHUE YMEHHIl COBMECTHOM NEeATENbHOCTH IMPHU
OCBOEHHUH MPOrPAMMBIL.

Heap Ilporpammbl JOMOJHUTENBHOTO OOpa3oBaHUs IMpearnoJiaraet (GopMupoBaHHEe U
pazBuTHE MPO(PECCHOHAIBHON OpUEHTAMKM OOY4YalolIerocs, pa3BUTHE WHTEIUIEKTYalbHBIX
CIOCOOHOCTEH U MMO03HABATEIILHOTO UHTEpeca K OECUIOTHBIM aBUALIMOHHBIM CHCTEMaM.

3apaum:

JInyHOCTHBIE (BOCIUTATE/IbHbBIE):

—  BOCIUTaTh UHTEpPEC K TEXHUKE U TPYAY, Pa3BUBaTb TBOPYECKHUE CHOCOOHOCTH
1 GOpPMHPOBATH KOHCTPYKTOPCKHE YMEHHUS U HAaBBIKH;

—  TPUBUTH KYJIBTYpPY IPOU3BOICTBA U COOPKH OECITMIIOTHBIX aBHALIMOHHBIX CUCTEM;

- C(I)OpMI/IpOBaTL 9yBCTBa KOJUICKTHBU3MA, B3AUMOIIOMOIIIH;



— BOCIIMTAaTh BOJIIO, YYBCTBO CAMOKOHTPOJIA, OTBETCTBCHHOCTH,

— chopMHpOBaTh CO3HATEIbHOE OTHOUIEHWE K O€30IacCHOCTH Tpyda Ipu

HU3TOTOBJICHUH MOJICIICH;

3 BOCIIMTAaTh TI'PAXKAAHCTBECHHOCTb, TOJCPAHTHOCTh, AYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHCE,

—  (opmMHpOBaTh MATPHOTUICCKYIO MO3UITUIO TIOJIPOCTKA Yepe3 BKIIOYCHHUE €r0 B

TEXHUYECKOE TBOPYECTBO U ITO3HABATEIIbHYIO AEATEIbHOCTD.
MeranpeamMerHsblie (pa3BUBalOLIMe):

— Pa3BUTH y O6yanOHIHXC$I OJICMCHTBI TEXHUYECCKOI'O MBIIIJICHUA,

1300peTaTeIbHOCTH, TBOPUECKON NHUIINATUBBI;
—  pPa3BUTH IIa30Mep, OBICTPOTY peaKLnu;
—  DPa3BUTH ycepaue, TepHeHre B OCBOCHNUHU 3HAHUM;

— (¢opMHpOBaTH OCO3HAHHE POJIM TEXHUKH W TEXHOJOTUHA MIJII TPOTPECCHBHOTO

pa3BUTHA 00IIIECTBA;

= IIOBBIIIICHUC CeHCOpHOﬁ YYBCTBUTCIIBHOCTH, PAa3BUTUC MEJIKOU MOTOPUKHU H
CUHXPOHHU3AIMK paboThl 00erux pyK 3a cyeT OOydeHHs MHIOTHPOBAHHS OECHUIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

- PasBUTHUC HCI/IXO(i)I/I?)I/IOJ'IOl"I/ILIeCKI/IX Ka4eCTB YUCHHUKOB: IIaMATb, BHUMAHUC,

CIOCOOHOCTH JIOTUYECKU MBICIUTD, aHAIU3UPOBATh, KOHLIEHTPUPOBATh BHUMAHKE Ha IIABHOM.
IIpenmerHbie (o0yuyaromme):
—  BbIpa0OTKa HaBBHIKOB MIJIOTUPOBAHUS OECIUIOTHBIX JIETaTEIbHBIX aIlapaToB;

— JaTb II€pBOHAYAJIBHBIC 3HaHHUA O KOHCTPYKIHUH OeCMIIOTHBIX JIEeTaTEJIbHBIX

anmnapaTos;
—  Hay4uTh [IpaBUJIaM OOCITYKUBaHHUs, COOPKU OCCIIIOTHBIX JIETATENIbHBIX aIlllapaToB;
—  HayuyuTh nporpammupoBaHuio bAC;
—  03HAaKOMHUTH C MpaBUJIaMU O€30MacHON pabOThI C UHCTPYMEHTAMU;
—  O03HAaKOMHUTH C MPUHLMUIIOM pabOThl aBUAMOJENbHBIX IBUTATENEH U UX IPaMOTHOU
JKCILUTyaTaluu;

— JaTb NCPBOHAYAIBHBIC 3HAHUA IO PAJUOSJICKTPOHUKE U 06y‘II/ITB pUHOHIIAM

paboTHI paguonepeIalonIero 000py10BaHys, €r0 HACTPOMKOM;
—  7aTh 3HaHMA B oOnactu 3D — MosenupoBanus U mpoektupoBanus bAC;

~ OGy‘-II/ITL IpaBHJIaM Oe3omacHoM 9KCIUTyaTaluu OCCIUIOTHBIX JIETATEIIbHBIX

arrapaTtosB.



Cpoxu peanuzanuu [Iporpammsr: 68 yacos.
YpoBeHb NPOrpaMMbl: 0JTHOYpOBHEBast (0a30BbIil ypOBEHb OCBOCHUS).
Pe:xum 3ansiTuii: rpynmna u3 12 genosek, 1 pa3 B Henenmo mo 2 yaca (2 yaca B Heziento,8
4acoB B Mecsll, 68 yaca B ron); 1 akamemuueckuii yac - 40 MuHyT, nepemena 15 MuHyT.
Iiianupyembie pe3yabTaThl 00y4eHHUsI:
B pesyabTatre o0ydenusi ofydalommecsi B KOHIIE Y4YeOHOr0 rofa OBJAIEIOT

HEOO0XOIMMOM CUCTEMOI 3HAaHW, YMEHHI U HABBIKOB.

byner 3namo u ymems B pamxax ocBoeHusi 6a30BOr0 ypOBHSI:

3namy: — TEXHHUKY 0€30I1aCHOCTHU NpHU paboTe C UHCTPYMEHTaAMHU
Y 3JIEKTPOOOOPYIOBAHUEM;

— ocHOBEI BAC;

— OCHOB TEXHMUYECKOT'0 ycTpoicTBa U KoMNoHeHTOB BAC;

— s13bIKM niporpammupoBanue bAC;

— 3HavyeHue u npuMeHeHrne bAC B COBpeMEHHOM MUpE;

— 0COOEHHOCTH PETYIUPOBKH U YIIPaBJICHUS KBaJIPOKOIITEPOM;
— YCTPOMCTBO M MPUHIIUI PAOOTHI SJIEKTPOABUTATEIICH.

Vmemos: — T0Jb30BaThCS padOYNMM HHCTPYMEHTOM;

— paboTaTh ¢ NEKTPOOOOPYAOBAHUEM;

— OCYILECTBJIATh NMJIOTUPOBAHUE KBAIPOKONTEPOB;

— YIpaBIATh KBagpokonrepom FPV;

— HacTpauBaTh YaCTOThI BUJIEO MEPENAIOIINX YCTPOUCTB;

— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAIPOKONITEPA;

— HacTpauBaTh anmnaparypy ylnpaBJIeHUS;

— 3apsHKaTh aKKyMYJISATOPBL.

byner 3namo u ymems B pamMkax 0CBOEHHsI IPOABUHYTOTO YPOBHSI:

3name: — YCTPOMCTBO M MPUHIIUI PAOOTHI paIUOTIEPEIaTINKOB;

— TMpoueaypy nojiydeHusi, 00paboTKu U aHaK3a JaHHbIX nosera bAC;
— TMPUHIUI paboThl POTO MEPENAIONINX YCTPOUCTB;

— IIpaBHJIA DKCINTyaTallud aKKyMYJIITOPOB

— mpouecc 3D — moaenupoBanus u npoektupoBanus bAC.

Ymemo: — JIMarHOCTUPOBATh W HCIPaBJIATH OMKMOKKM B paboTe MPOTPaMMHOIO
obecrnieueHus npu padoTe ¢ JaHHBIMU, OTYYECHHBIMU MPH paboTe ¢ MOJIE3HON
Harpy3Kou;

— MOJIENIUPOBATh U MPOU3BOAUTH MeYaTh KOMIUIEKTyromux mMojeneir BAC Ha
3 — D mpunTepe.

Ilo — TBOPYECKH TOJXOUTh K COOPKE KBAJIPOKOITEPA;
OKOHq%HmO — yMeTh aHaJIHU3UPOBATH;
Kypca Oyzer

ypea by — JIOBOJMTH HAYaTOE JIEJIO 0 KOHIIA;
oOnagarsb

— BBINOJHATH OPYYEHHs KOJUIEKTHBA, padoTaTh B IPYIIIE;

CIIEMYOIIMMHE .
Kauecmeamnu: | — OKa3bIBaTh TIOMOIIL B PabOTe Hajl MOJIETbIO POBECHUKAM M MIIA/IIINM

pebsitam;
— CTPEMHUTBCS COPEBHOBATKCSI, TIPOSIBIISTH CE0SI B COPEBHOBAHHH.




2. Y4eOHbIi MJIaH NPOrpaMMbl

HaumeHoBaHue
Bcero
YPOBHA Homep n HaumMeHOBaHMe MOYJIsI qaCOB Teopus | [IpakTuka
NMPOrpamMMbl
Monayns Nel. «OcHOBBI OeCHUIOTHBIX
aBUAIIMOHHBIX CHCTEM (BAC): 4 4 0
apxutekTypa, BAC»
Monynpe Ne2. «TexHudyeckoe ycTpoWCTBO U 4 3 1
KOMMOHEHTH BAC»
§ Monyne Ne3. «[lpuHnunsl monera u 18 1 17
= ynpasieHust BAC»
S Monyne Ne4. «IIporpammupoBanne BAC
> 5 0 5
2 IS TIOJISTOB BHYTpPH Tiometienus Python»
= Monyns Nes. «IIporpammupoBanue
2 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 5 1 4
3 npu nomou C++»
>
= Monaynb Ne6. «Mcronp30BaHHuE TaTYUKOB
3 6 2 4
" BAC u c60p maHHBIX»
§ Monayns No7. «OOpaboTka u aHaAIW3 4 5 9
A JaHHBIX osera BAC»
Monyns  Ne8. «llpumenenue BAC B 6 5 0
Pa3IMYHBIX OTPACIISIX»
Mopayns Ne9. «3D — monmenupoBaHuEe M
11 2
npoektupoBanue bACy»
Mopyns Nel0. «I'onounsrit BACy» 5 1 4
Hroro: 68 22 46




3. YueOHO-TeMaTHYeCKHii IIaH

3.1. YTII mporpamMMbI COCTOUT U3 OJHOTO 0a30BOT0 ypoBHs ocBoeHuUs. CoepkaHne KaK0ro YPOBHS IMOCTPOSHO Ha MOAYJIbHOM IPUHITHIIE.
CrpykTypHON enuHuLEHd ydeOHOro MOAYJs SIBISAIOTCA TeMbl. B peanusanuu mporpaMMbl NMPUMEHSETCS IMO3TalHas TEXHOJOTUS OO0Y4EeHUS OT
«IIPOCTOTO» K «CIIOKHOMY».

3.2. BaxxHast poJib Ipy OCBOCHUH IIPOTPAMMBI OTBOIUTCS MaTepHaiaM, pa3padOTaHHBIM B paMKax IMPUMEHEHUs IU(POBOTO 00pa30BaTEIHHOTO
KOHTEHTA.

3.3. ITo OKOHYaHUH KaXKI0TO MOTYJIS IIPOTPaMMOH MTPeTycCMOTpeHa (popMa KOHTPOJIS B BHJIE TEMATHIECKOTO OTIPOCa, MPAKTUIECKOTO 3aJaHHS,
MIPOEKTHOM pabOTHI.

YCTPOMCTBO M KOMIIOHEHTHI BAC».

Tema 1. OCHOBHbBIE TEXHUYECKUE
xapakrepucTuku bAC BepToseTHOrO 1 1 1 0
CaMOJIETHOTO TUIIOB.

HaumeHoBaHue HoMep u HauMeHOBaHUE MOAYJIS Tpynoemkocr | Teopusi | IIpakTuka dopMma Matepuana aas HOK
YPOBHS b BCEro 4acoB KOHTPOJIs (uudposoii
NPOrpaMMmblI o0pa3oBaTe/bHbIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCITMJIOTHBIX Tecr I[HOK Ne 1.
apuanuoHHbIX cucteM (BAC): 4 4 0
= apxutektypa, BAC».
§ Tema 1. BBogHOE 3aHsATHE (TEXHUKA
= 1 g 0
8 0€30TaCHOCTH).
=
S
3 Tewma 2. Teopernueckre ocHOBBI BAC. 1 1 0
®
E Tema 3. Apxurextypa BAC. 1 1 0
g Tewma 4. 3nauenue u npumenenus bAC 1 1 0 Onpoc B pamkax
: B COBPEMEHHOM MHpE. MPONJICHHBIX TEM
= Monyab Ne2. « Texunueckoe 4 3 1 Tect LTOK Ne 2.
S
=9
>
=
2
2
S
a2}
o]
4]

Tema 2. Knaccuduxanmst 6eCiumoTHBIX
JeTaTeIbHBIX ammapaToB.

Tema 3. Kommnexc ynpasnenust BAC. 1 0 1




Tema 4. Poccuiickue npou3BoAUTETN

Onpoc B pamkax

BAC 1 HX IGITH. 1 1 0 PO IEHHBIX
TeM

Moayabs Ne3. «IIpuHUMOBI M0JIETA U 18 1 17 Teer LHOK Ne 3.
ynpasjenus BAC».
Tema 1. bezonacHoCTh MOJIETOB. 1 1 0
Tema 2. Texnuka 6a30BOT0

6 0 6
nujotupoBanus FPV.
Tema 3. Ypasneane BAC. 2 0 2
Tema 4. TIpaxtuka mosieroB BAC. 0 4
Tema 5. AdpoauHaMuKa ¥ THHAMHKA 1 0 1
MoJIeTa.
Tema 6. [loneTsl B OrpaHUYEHHOM 3 0 3
MIPOCTPAHCTBE, APOH — PEHCHHT.
Tema 7. 3axBat rpy3a. 1 0 1

BrimosHuTh
Tema 8. BrimmotHEHHE KOHTPOIHHOTO 2 0 2 MOJIET C
MOJIETHOTO 33/1aHUS. MOTHATHEM
rpysa

MoayJab Ne4. [IporpammupoBanue ILHOK Ne 4.
JJIs1 TI0JI€TOB BHYTPH MOMeIleHusl 5 0 5 Tect
Python.
Tema 1. OCHOBBI TPOrpaMMUPOBaHUS 2 0 2
BAC na Python.
Tema 2. PaGora co CIIMCKOM TaHHBIX. 1 0 1
Tewma 3. Pa3zpaboTka anropurma

1 0 1
aBToHOMHOro noJiera BAC.
Tema 4. Co3gath CKpUNT Ha SI3bIKE
nporpamMmmupoBanus Python ms L —
CaMOCTOSITEIBHOTO YIIPABJICHUS 1 0 1

3a/laHue

KBaJIPOKOTITEPOM B MOMEIIEHUH 0e3
ucnoJjib3oBauus curnana GPS.




Mopyab NeS. «IIporpaMmmupoBanue
KOHTPOJIePa, yCTAHOBJIEHHOI'0 HA
BAC npu nomommm C++».

Tect

LIOK Ne 5.

Tema 1. M3yueHue HaBBIKOB CO3AaHUS
QITOPUTMOB JIJIs1 OECITUIIO THBIX
JIeTaTeIbHBIX aIapaToB.
(mporpaMMUpOBaHNE aBTOHOMHOTO
nosieta) (Outdoor u Indoor).

Tema 2. OO1He cBeAEHUS O SI3bIKE
nporpaMmupoBanust C++.

Tema 3. Peanuzamusg C++ B
IIPOrpaMMHUPOBAHUH APOHOB.

Tewma 4. IIporpammupoBanue
anroputmoB ynpasyenus bAC.

Tema 5. Co3gaTh CKpUNT Ha S3bIKE
nporpammMupoBanust C++.

IIpakTrnueckoe
3aJaHue

Moayab Ne6. «cnosib30Banue
naT9ukoB BAC u cO0p JaHHBIX».

Tect

LIOK Ne 6.

Tewma 1. CeHcopbl B maTYuKH s cOopa
JTAHHBIX.

Tema 2. JlaTunku: akceaepoMerp,
rupockor, naasHomep GPS.

Tewma 3. JlaTunku ripu cOOpke B
MAacCTEpPCKOM.

[IpakTuka
cOOpKH

Moayas Ne7. «O0padorka m aHaamu3
JaHHBIX mojeta BAC».

Tect

LOK Ne 7.

Tema 1. Coop, 06paboTka 1 aHAIN3
JTaHHBIX (OTOTpaMMETPUUYECKOM
CHEMKH.

Tema 2. Coop, 0O6paboTka U aHATIN3
JAHHBIX OPTO(OTOCHEMKH.

Monyab Ne8. «IIpumenenune BAC B
PA3JIMYHBIX 0TPACIAX».

Tect

LIOK Ne 8.




Tema 1. Texnonorus npumenenust bAC

2 0
B I'€0JIC3UHU U KapTorpaduu.
Tema 2. Texnonoruu npumenenust bAC IIpoekTHas
B JIPYIUX OTPaciisiX, TAKUX KaK: paborta.
— JIECHOE XO35IMCTBO; 4 0 Joknan o
— OXpaHa OKpy’Karoulei cpepl; TEXHOJIOTHUH
— CEIbCKOXO3SIIICTBEHHbIE PAOOTHI. IIPUMEHEHUS
Monayab Ne9. «3D — moaenupoBaHue u ITOK Ne 9.
11 9 Tect
npoextupoBanue BAC».
Tema 1. OCHOBBI aBHAMOIENMPOBAHUS 1 0
CaMOJIETHOTO THUTIA.
Tema 2. OcHoBbl 3D — MoienmupoBanusi. 0
Tema 3. I1O pna 3D — mogenupoBaHus. 1 1
Tema 4. IloarotoBka 3D — Mozenu K 3 3
reyaTH.
Tema 5. Ucnonb3oBanue 3D— npuHTEpa 5 5
JUISI IEYATH KOMIUIEKTYOIIMX.
Tema 6. Bei6op HaBecHOTO
1 1
o6opynoanus bAC.
Tema 7. Marepuaiibl Jj1s1 TPOU3BOJICTBA IIpomssectu
2 2 MOJEJb IS
BAC.
neyaTH.
Moayab Nel0 «I'onounsiii BAC». 5 4 Tect LTOK Ne 10.
Tema 1. T'onounsrit BAC. 1 0
Tema 2. Knaccel, nmpaBuna, CyaeicTBo.
Tema 3. IlocTpoenue cnopTuBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHUE 1 1
MacTepCTBa.
Tema 4. 'oHOUHBIE TPACCHI». 1 1

4.1 B OTKpBITOM NPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. [Ipoxox1€eHME TOHOYHOTO
HCIIBITAHHS.

* _ https://firpo.ru/activities/projects/

IIpoxoxneHue
TOHOYHOT'O
HCIIBITAHHUS



https://firpo.ru/activities/projects/

4.CopepxaHue NporpaMmsbl
4.1. ba3oBblil YypOBeHb 0CBOEHUS

Moayab Ne 1. «OcHOBBI OecIOTHBIX aBUAIMOHHBIX cucTeM (BAC): apxuTekTypa

Tema 1. BBognoe 3anstre. TexHuka 6€301MacHOCTH.
Jlexius: UHceTpykTax nmo TexHuke Oe3omacHocTH. TexHuka Oe3omacHocTH. [IpaBuna
MOBEJICHUS B TIOMEIIEHUH, TI€ TTPOBOISTCS 3aHATHS.

Tema 2. Teopernueckue ocHoBbI BAC.

Jlexumsi:  3HakOMCTBO ¢ OecmwioTHBIMKA — aBuanmoHHbIMH  cuctemamu (BAC).
Omnpenenenne becnmnothoit ABnanmonnout Cucremsl (BAC).

Tema 3. Apxutextypa BAC.

Jlexuust: 3Ha4YeHUE apXUTEKTYPHI Tt 23G(HEKTUBHOTO (YHKIIMOHUPOBAHUS U YITPABICHUS
BAC. Komnonentsl BAC camoiieTHOTO TUNA.

Tewma 4. 3nayenue u npuMenenns BAC B COBpeMEHHOM MHUpE.

Jlekmus: Posib TEXHUYECKUX XapaKTEPUCTUK M pa3nuuHbiX BUa0B bBAC B pemenun
Pa3IMYHbIX 3a/1a4.

MoayJib Ne 2. «TexHu4ueckoe ycTpoicTBo 1 KoMnoHeHTbI BAC».
Tema 1. OcHOBHBIC TeXHUYECKHE XapakTepucTuku BAC, BEpTOJIETHOTO U CaMOJIETHOTO

TUIIOB.THUIIOB.



Jlexuusa: OcHoBHBIE TexHHUYECKHE XapakTepuctuku BAC BepTosnerHoro u camonernoroTema 2.

Knaccugukamnys 6eciaoTHBIX JIETATEIBHBIX allapaToB.
Jlexuun: Bugslt u TexHuueckue xapakrepuctuku BAC: Anpocrartnueckue BAC,
PeaktuBusie BAC, BAC camonernoro tumna, BAC BepToieTHOro Tuna, MyJIbTHUKONTEPHBIE U
rudpuansie BAC.

Tema 3. Kommmiekce yrpasnenust BAC.

[IpaxTuka: CriocoObl 060pyaoBanus ynpasiaeHus cucreMbl BAC.

Tewma 4. Poccuiickue npousBoautenu BAC u ux uemnu.

Jlexuusi:  OcHoBuble Poccuiickue mnpousBogutenu bAC. Bkmag B pa3ButHe
oteuecTBeHHOU nMHycTpun BAC.

Moayab Ne 3. «[IpuHuunel nmosaera u ynpasjaeHusa BAC».

Tewma 1. bezonacHOCTB MOJIETOB.

Jlexumsi: Omnpenenenue Oe3omacHocTH TosieToB B KoHTekcte BAC. 3HaveHue
6e3omacHoCTH IS 3pdexTuBHOrO U HagexkHOTo GyHKIMOHUpoBaHus BAC. AHanu3 pUCKOB U

OIIACHOCTEH.



[IpakTuka: BeimonHenue 6e301acHOTO MoJIeTa.

Tema 2. Texauka 6a3oBoro nunotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasinenne BAC. B cumynsTope BBIIIOJTHUTE B3JET C TOUKH
cTapTa M IOCaJKy Ha TOYHO OO0O3HAUEHHYIO IUIOWAAKYy, Hcnoib3dys FPV — pexum s
ynpasieHus. llposerute CKBO3b CEpHI0O BOPOT WIM MEXAYy OO0O3HAUEHHBIMU MapKepaMu,
COXpaHssi CTaOMIIBHYIO BBICOTY M CKOpPOCTh, B pexxume FPV. Brpimomnute moner mo 3apaHee
3aJJaHHOMY MapuIpyTy ¢ U3MEHEHHEM BBICOTHI, UCIIONb3Ys Kak FPV, Tak u BuJ ¢ TpeTbero auia
i cpaBHeHMs 3 dexTuBHOCTU ynpasieHus. BemonHute ceputo pazBopotoB Ha 180 rpamycos
Ha OTPAHUYEHHON TEeppUTOpHUH, HCHoab3ysd FPV s TouHOro MaHeBpupoBaHus. BsimosHute
3a/auy o cOopy OOBEKTOB C PA3IMYHBIX TOYEK KapThl, UCMOIb3ys FPV mns HaBuramuu
Y TOYHOCTHU IIPU MPUOIMKEHUHU K KaKIOMY OOBEKTY.

Tema 3. Yrpasnenue BAC.

Jlexuwms: [lpuHnmns! ynpasnenus camosieTHbIMU BAC. IlpakTrka: BBINOJIHWTE B3JIET
BAC camoneTHoro THmna, IOCTUTHUTE 3aJaHHOW BBICOTHI U CTAOUIU3UPYHTE MOJIET HA MPSMOM
JuHUU. OCYIIIECTBUTE CEPUIO MOBOPOTOB.

Tema 4. [Ipaktuka noseroB bAC.

[IpakTuka: IIpaktrka noseroB bBAC.

Tema 5. AspoHaMuKa U TUHAMHKA TI0JIETA.

IIpakTuka: BplmonHHATE MOJIET HA OPOHE B CHMYJATOpPE IPU PANIMYHBIX YCIOBHAX
noJsieta. (3aaHue BKJIIOYACT B ce0sl BBIOJHEHHE MAHEBPOB BBICIIErO MHJIOTAXa, MOJETHI HA
pa3HON CKOPOCTH U BBICOTE, a TAKXKE B PA3IMYHBIX OTOHBIX YCIOBUSX).

Tema 6. IloeTsl B OrpaHU4EHHOM IIPOCTPAHCTBE, JPOH — PEHCHHT.

IIpakTuka: BeinosHuTe 3a1aHue MOJeT JpOHA B OTPAaHUYEHHOM NPOCTPAHCTBE, BHYTPU
3/1aHUS WIKA CKBO3b Y3KHE ITPOXOJbI MEKIY MPEIATCTBUAMH.

Tema 7. 3axBar rpysa.

IIpakTuka: BeinosHuTe 3a7aHMe 3axBaT U IEPEMEIICHHME Ipy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinosiHeHHE KOHTPOIBHOTO MOJIETHOTO 3a/1aHUSL.

[IpakTuka: BeinosiHUTE KOHTPOJIBHOE 3aiaHue 1o Moayio. IIponerers tpacey.

Monyas Ne 4. «IIporpammupoBanue 115 I0J1€TOB BHYTpH nomemenus. Pythony.

Tema 1. OcHoBbl porpammupoBanus BAC Ha Python.

IIpakTuka: OCHOBHBIE MOHATHUSA O MporpaMmupoBaHuu u ynpasiieHun bAC. OcHOBHbIE
¢byHkuuu  mporpamMmmHoro  mosera.  OmepalMOHHbIE  CHUCTEMBl M HpPOTPaMMBl IS
IIPOrpaMMHUPOBAHMSI NTOJIETA.

Tema 2. PaGora co CIIMCKOM JTaHHBIX.



[IpaxTuka: [IporpaMmmupoBanue aaroputMoB ynpasieHnus bAC.

Tema 3. Pa3zpaboTka anropurma aBToHOMHOTO mojieta BAC.

[Ipaktuka: PazpaboTka anroputma aBToHoMHOTO TosieTa BAC.

Tema 4. Ipaktuyeckoe 3amanue: Hamucars nporpammy Ha Python mis aBroHOMHOTO
nosiera BAC MynbTu potopHOro tumna BHyTpH nomerienus (B orcyrcrsun GPS curnana).

Mopyas Ne 5. «IIporpamMupoBaHue KOHTpoOJepa, ycTaHoBJIeHHOro Ha BAC npu
nomoru C++».

Tema 1. V3ydyeHne HaBBIKOB CO3JaHMsI QITOPUTMOB JJIsi OECHUIIOTHBIX JIETATEIbHBIX
anmaparoB (porpaMMHUpoBaHre aBTOoHOMHOTO ojieta Outdoor u Indoor).

[IpaxTuka. PazpaboTtaTth anropurm aBToHOMHOTO nojiera Outdoor u Indoor.

Tema 2. OOmue cBeieHus O 3bIKe MporpaMMmupoBanus C++.

Jlexusi: OcHoBHbIE TIOHATHUSA. AnaBUT sA3bIKa. [IpocThie oneparum.

Tewma 3. Peanmuzarus C++ B mporpaMMUpOBaHUH APOHOB.

[IpaxTuka: [IpumMeHeHne MPaKTHYECKUX HAaBBIKOB ITPOrPAMMUPOBAHHUSL.

Tema 4. IIporpammupoBanue anroputMoB yrpasienust BAC.

[Ipaktuka: [IporpaMmmupoBaTh OECHUIOTHUK Ha BBHITIOJHEHHE MPOCTEHININUX IACHCTBUN
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hamucarp nporpammy Ha C++.

[IpakTrka: BEINOMHUTE CKPUNT HAMMCAHUS TPOTPAMMBI.

Moayab Ne 6. «Acnoab3oBanue 1aT4ukoB BAC u cO0p TaHHBIX».

Tema 1. CeHcopbl U JaTYMKK U1 cOOpa TaHHBIX.

Jlexumsi: Kak paboraror garuuku. Poias matumkoB Ha ycTpoiicTBe. [IpakTrka: kak
JaTYUKU paboTaroT ¢ HHPOpMaIUeH.

Tewma 2. JlaTunku: akcenepoMeTp, THPOCKoII, nainpbHoMep GPS.

Jlexuus: OmnpenesieHue TaTYUKOB U UX POJIb B CHCTeMe ynpaBieHus u Hapurauuu bAC.
3HayeHue TaTYUKOB JUIsl 0OecrieueH sl aBTOHOMHOCTH, CTaOMJIBHOCTH U 6€30I1aCHOCTH HOJIeTa.

IIpaktuka: MHTErpupyiiTe 1aTYMKU B CUCTEMY YIpPaBICHMS APOHA, MOJKIIOYMB MX K
apAyUHO—KOHTPOJUIEPY I0JIeTa.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOii.

IIpaxtuka: Tpenaxep JaJlbHOMED PacCTOSAHUE B MACTEPCKOM.

Mopayab Ne 7. «O6padoTka u aHaIu3 AaHHBIX nojeTa BAC».

Tema 1. C60p, 0OpaboTKa M aHAIN3 JAHHBIX (POTOrPAMMETPUUECKOHN ChEMKH.

Jlexuus: M3ydyenue TexHoJaoruu cobopa u 06paboTka TaHHBIX (POTOrpaMMETPHs ChbEMKHU.

[IpakTrka: AHaIN3 MOJTYYEHHBIX JaHHBIX 0 CPeICTBaM (OTOrPaMMETPUUYECKON ChEMKH.

Tema 2. C60p, 00paboTKa U aHANIN3 JAHHBIX OPTOPOTOCHEMKH.



Jlexuus: V3yuenne TexHoJIOTHU cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHaTU3 NOJYYEHHBIX JAHHBIX MO CPEJCTBAM OPTO(HOTOCHEMKH.

Mopyab Ne 8. «IIpumenenue BAC B pa3iM4HBIX 0TPacCIsAX».

Tema 1. Texnonorus npumenenus BAC B reoze3un u kaprorpaduu.

Jlexuusi: Pa3Butue u npumenenus bBAC B reone3un u kaprorpadun. Coop u 06paboTka
naHHbIX. [Ipolieypa o uCnoap30BaHUIO BO3AYIIHOIO IPOCTPAHCTBA.

Tema 2. Texaonoruu, npumensiembie BAC B Ipyrux oTpaciisix, TaKMX Kak:

—  JIECHOE XO3SMCTBO;

—  OXpaHa OKpY)KaroIllel CpeJibl;

—  CEJIbCKOXO35UCTBEHHbIE PAOOTHI.

Jlexusi: MOHUTOPUHT ¥ MHBEHTapu3anus yroauid. Co3aanue 3JeKTPOHHBIX KapT MOJeH.

Jlexumsi: YTOUHEHHWE TpaHUIl JIECHUYECTB. BEBIsBICEHME © OlEHKa ymepba or
YPE3BBIYANHBIX CUTYaIIH.

Jlexusi: COop, aHAIM3 M aKTyaJlM3alMsl JaHHBIX O COCTOSIHUM OKPY)KAloIled Cpebl.
Oukcanus BBISIBIEHHBIX HApyHIEHHH SKOJOTMYECKOr0 3aKOHOJATEeNbCTBA. BbIsBIeHUE
HECaHKIMOHUPOBAHHBIX CBAJIOK U OIpEETIeHHE UX 00bEMOB.

Moayab Ne 9. «3D — moaesiupoBanue U npoekrupoBanue bAC».

Tema 1. OCHOBBI aBUaMOJICTMPOBAHUS CAMOJIECTHOTO THIIA.

Jlexusi: OnpeneneHue aBUaMOeIMPOBAHUS U €r0 3HaUCHHE B 00YUEHNH, pa3BICUCHHIX
Y Hay4YHBIX HccienoBanusx. [IpakTtuka: BeIOpaTh MaTepuaisl U codpats kopmyc BAC.

Tema 2. OcHoBbl 3D — MoaenupoBaHUsI.

Jlekusa: OcHoBHBIE TepMUHBI U TOHATHS B 3D — moaenupoBanuu. [Iponecc cozpanus
3D moxmenei.

Tema 3. IIporpammuoe obecrieuenue i 3D — MoaeTUPOBAHMUSL.

[Ipakruka: [IpoextupoBanue kopnyca u aeraieid BAC.

Tema 4. [Toaroroska 3D — Moaenu K meyaru.

[Ipaktuka: IlogrotoButrs 3D-monens ans medatu Ha 3D-mpuntepe. OtpaboTarth
MPUMEHEHHE COOTBETCTBYIOLIET0 MHCTPYMEHTApUs IPOTPaMMHOTO 00eCTIeYeHHUS.

Tema 5. Mcnons3oBanue 3D — npuHTepa, neyats kommekTyomux bAC.

Jlexmusi: TexHosorust padotsl 3D mpuHTepa.

IIpaktuka: [leyats koMIuiekTyromux aeraieid. llnudoska u 06paboTka neranei.

Tema 6. Beibop HaBecHoTo 060pynoBanus BAC.

[IpakTuka: Dxcmyaraius HaBecHOTO oOopynoBanus bAC.

Tema 7. Marepuans! 1t npousBojictBa BAC.

Jlexuus: 3HaueHre MPaBUIIbHOTO BbIOOpa MaTepuanoB Juist mpousBoactBa BAC.



[Ipaktuka: BeiOpath onTuManbHele MaTepualibl i mpou3BoacTBa Kopnyca BAC ¢

y4eToM TpeOOBaHMIA IO TPOYHOCTH, a9POAUHAMHUKE U SKOHOMHUYECKOU I(PPEKTUBHOCTH.
Moayas Ne 10. «I'onounslii BAC».

Tema 1. T'onounsiit BAC.

Jlexus: Onpenenenre roHouHoro bAC u ux poJib B COpEBHOBaHMSIX U UEMITMOHATAX.

[IpaxTuka: Pazpaborats 1 HacTpouTh ciopTuBHYI0 BAC 17151 yyacTusi B roHKax.

Tema 2. Kitaccel, mpaBuiia, CyaeicTBO.

Jlexuus: 3HaueHne copeBHoBaHUM 1o BAC g pa3BUTHS MUHAYCTPUU U TEXHOJIOTHH B
o0nacTu OECIMIIOTHON aBUAIUH.

[Ipaktuka: IloaroroBka K ydacTHIO B COPEBHOBAHMSIX 10 aBTOHOMHOMY
MUJIOTUPOBAHMUIO, COOMIOAs! MpaBuia U TpeOOBaHUS K YHaCTHHUKAM.

Tema 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKH U COBEPIIICHCTBOBAHNE MAaCTEPCTRA.

[IpakTuka: YiydiieHre HaBHIKOB MAHEBPUPOBAHUS M HABUTAIlUH ITyTEM MPOXOKIACHUS
CJIOXHBIX MApUIPYTOB Ha BPEMSL.

Tema 4. 'OHOUYHBIE TPACCHI.

IIpaktuka: [Ipoxoxx1eHrEe TOHOYHBIX TPACC B OTKPBITOM IIPOCTPAHCTBE.

[Ipaktuka: IIpoXokJeHne TOHOUHBIX Tpacc Ha CUMYJISATOPE, OTPaOOTKa CIIOKHBIX
MapuIpyToB.

Tema 5. [Ipoxoxkaenne roHouHoro ucrneiTanus. [Ipaktuka: [IpoxoxkaeHHE TOHOYHBIX

TpacC Ha BPEMs, BBIITIOJTHCHUC CIIOKHBIX U IMTPOCTBIX TOHOYHBIX HCITBITAaHHH.



5. Kanengapuslii yueOHb1i rpadpuk

Cpoku

Bcero

HaumeHoBaHue Koumn4yectBo | IIpoao/KuTe/ IbHOCTD.
) peanu3anum, I[ncunun.ﬂnﬂm (MoayJin). akagem. | oo ONHOTO 3AHSITHS
oS KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOECHHS YacoB B O G

Y4eOHBIX HeleIb roj

1 1 Mogyns No 1. «OcHOBBI O€CTUIIOTHBIX aBHAITMOHHBIX 4 2 40
cucrteM (BAC): apxurtekrypa, BAC».

1 2 Momynb Ne 2. «TexHHUECKOE YCTPOWCTBO ¥ KOMIIOHEHTHI 4 2 40
BAC».

1 10 Moyns Ne 3. «[IpuHnmme! moneta u ynpasieHus BAC». 18 2 40

1 2 Monyne Ne 4. «IIporpammupoBanne BAC mist moseToB 5 2 40
BHYTpH nomenieHusi Pythony.

1 2 Moayne Ne 5. «IIporpammupoBaHre KOHTpOJUIEpa, 5 2 40
yctaHoBJIeHHOTO Ha BAC nipu nomomwm C++y.

1 3 Mogayne Ne 6. «Mcnons3oBanne natunkoB BAC u cOop 6 2 40
JTAHHBIX).

1 2 Monynbs Ne 7. «O06paboTka ¥ aHAJIU3 TaHHBIX TOJIETa 4 2 40
BAC».

1 3 Moayns Ne 8. «lIpumenenne BAC B pa3nuuHbIX 6 2 40
OTPACIISIX»

1 7 Moayne Ne 9. «3D — MoaenupoBaHue U IPOCKTUPOBAHUE 11 2 40
BAC».

1 2 Monyns Ne 10. «I"onounsiit BAC». 5 2 40




6. OneHo4YHbIe MaTePUAJIbI
6.1. @opMbl AMATHOCTHKH YCNEIIHOT0 OCBOEHHUSI MOy 1€l MPOrpaMMbl

HaunmenoBanue D opmblI Dopmbl YPpOBHM 0CBOCHUS 3HAHUI
MOIYJIfA 3aHATHH Mo/JABeeHUs] UTOr0B Huszkui Cpennnii OtcyrcrBHe 3HAHUI
YPOBEHb YPOBEHb 3HAHUH
3HAHUH
ba3oBblii ypoBeHb 0CBOECHHS IPOrPAMMBbI

Mopyas  Ne 1. | Jlekuuw, Omnpoc caymareneit no npoiieHHsIM | OTCyTCTBHE He3nauurenbusie | [Ipounsie 3HaHUSA B
«OcHOBBI JTUCKYCCUU TEMaM, IIO/IBE/ICHHE UTOTOB | 3HAHUI, cnabble | 3aTpyAHEHHUS B | MpaBUJIaX TEXHUKH
0eCnUI0THBIX (TeopeTuvecKre | AMArHOCTUKH OCBOEHUS MOTYJIS. 3HAHUS 0 | oTBeTax o | 6e30MacHOCTH,
aBMAIMOHHBIX 3aQHSTHS) Temsl st onpoca: IIPOWIEHHOM TEPMHUHOJIOTUU U | OTIPEJICICHUSX,
cHCTEM (BAO): — MpaBWJIa TEXHUKU O€30TIaCHOCTH; MaTepuale OTPEICICHUSIX MPUMEHEHUN U CTPYKTypE
apXMTeKTypa, — onpenenenue bAC; BAC BAC
BAC». — kommoHeHThI BAC;

— 3HaueHue u npumenenne bAC;

— posib BAC B cOBpeMEHHOM MHUpE,

KaKue 3a/1a4y PeIIaroT IpHU MOMOLIU

BAC
Moayas Ne 2. | Jlexkuun, Ompoc caymareneid o npoiaeHHsM | OTCyTCTBHE Hesnauurtensnsle | [Ipounbie 3HaHMs B 00J1acTH
«Texnnueckoe JUCKYCCUU TEMaM, MI0/IBE/ICHHE UTOTOB | 3HAHUMH, crabbie | MPOOEIIbI B | TEXHUYECKOT'0 YCTPOMCTBA.
YCTPOiicTBO U | (TeopeTHyecKue | AUArHOCTUKHU OCBOEHHS MOJYJIS. 3HaHUA O | 3HAaHUU 3HaHUs [0 HapaMmerpam
KOMIIOHEHTBI 3aHATHA). — TEXHUYECKHE XapaKTEPUCTUKU | IPOUJIEHHOM TEPMUHOJIOTUU U | KJIacCUpUKAITIT BAC.
BAC». [IpakTuueckue BAC  (BeproneTHOro/caMoJIeTHOTO | Marepuaie OIIpEaEIICHUAX Texuuueckue

3aHATUSA THUTIA); TEXHUYECKOTO XapaKTEePUCTUKU

— Kimaccudukanuu BAC; ycrporictBa BAC | camonerHoro u

— Poccuiickue npoussoautenu bAC BEPTOJIETHOI'O TUIIA
Moayas Ne 3. BrinosHeHue MoneTHOTO 3a4aHusA: Cnaboe ymenue | YMmenue YBepeHHas pabota B
«[IpuHIATIBI IIunotupoBanue  Opu  MOMOIIM | NUJIOTUPOBAHUA | MPABUIBLHO nporpamme FPV
noJiera " cumynstopoB u FPV. (mpoxoxnenue M0JIb30BATHCS
ynpasJienust BAC». Tpacchl 3a 20 ceKyHN) 000pyI0BaHUEM
Moayas  Ne 4. | [IpakTuueckue Hanwucate nporpammy Ha Python anst | Monens He | He yBepeHHOe | Mojenp neraer
«IIporpaMMupoOBaH | 3aHATHUS aBTOHOMHOro mnoisiera BAC MynbpTu | neraer yIpaBJIEHHUE
ue BAC A POTOPHOTO THUIIA, BHYTpHU
NO0JICTOB  BHYTPH
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NMoMelIeHusl
Python.

nomenienus». (B orcyrcteuun GPS
CHUTHAaJa).
— JBIDKEHHE MOJICNN

Moayas Ne 5. | Jlekuun, Hamnucars nporpammy C++: Cnaboe ymenue | YmeHue YBepeHHas paborta c
«IIporpaMMHpOBaH | TUCKYCCUU — IBIDKEHHE MOJICNIM «BBEPX—BHH3»; | IPOrpaMMHUpPOBa | IPABUIILHO IIPOrpaMMon

He  KOHTPOJLIePa, | (TEOPETUUYECKHE | — IBUKEHHUE KOTKPBITh, 3aKPbITh HUS 10JIb30BaThCS

YCTAHOBJIEHHOTO HA | 3aHATHUSA). 3axBaT» 000py10BaHNEM

BAC npu nomomm | [Ipaktnueckue

C++». 3aHATHS

Moayas  Ne 6. | Jlekuun, Hcnone3oBanue nporpaMmHoro | Cnalplii HaBBIK | YMeHHE YBepeHHas pabota c
«HUcnoab3oBanue JMCKYCCUU obecrnieueHus 111 00pabOTKN JaHHBIX | COOPKH U | IPaBUJIBHO 000pyI0BaHNEM L
natunkoB BAC u (Teoperuyeckue | u MIPUMEHEHUS, MOJTyYeHHUE | IKCIUTyaTalluu M0JIb30BaThCS NoJtydyeHus: nHpopMaluu
c00p JaHHBIX». 3aHSTHS). uHdopmanuu U3 MOJTy4eHHBIX | 000OpynOBaHUs | 000PYIOBaHHEM U

Moayar Ne 7. | IIpakTnueckue JAHHBIX IIPUMEHEHUE

«O0padoTka W | 3aHATHUA TEXHOJIOTUH

aHaJINn3 AAHHBIX

noJiera BAC».

Moayas Ne 8. | Jlexkuun, Hamucare  noknax, mnoarortoButs | He  packpsita | IIpe3zentanns Bri6pana aKTyaJbHast
«IIpumenenne BAC | nuckyccun npeseHranuio Ha TeMy: «bAC B | Tema [oknaza, | HOATOTOBIIEHA, HE | oTpacib npuMeHeHus BAC,
B PA3JMYHBIX | (TEOPETUYECKHUE | PA3IMUHBIX OTPACIIAX) [pe3eHTAlMsI HE | pacKpbiTa  TeMma | JOKJIaJ MOJIHOCTBIO
0Tpacjasx». 3aHATUSA) MOATOTOBJIEHA JIOKJIaja pPacKpbIBaET TEMY

Moayab Ne 9. «3D — | Jlexuun, OpranmzoBath Mactep — kimacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas paborta,
MOJIeJINPOBaHUE M | JUCKYCCUU paMKax KOTOPOTO ciymarenu | cOopKu U | IPaBUJIBHO MOJENUpoOBaHUE M cOOpKa
NPOEeKTHPOBAHUE (TeopeTHUYECKUE | CMOJCTHPYIOT W OGOPMAT MOJETb | MOJACIMPOBAHUS | TOJIb30BATHCS MOJEIN

BAC». 3aHSTHS) BAC BAC 000pyi0BaHHEM

Moayas  Ne 10. | IIpakTueckue IIpoBeneHrne WUTOrOBOTO TOHOYHOTO

«l'onounbiii BACy. | 3aHsATHA COPEBHOBATEILHOTO roJjera u

y4qaCTue BCEX cnymaTeneﬁ B
COPCBHOBAHUUN




7. PecypcHoe obecnieyeHue
7.1. TpeOoBaHUS K MOMeEIIEeHUAM

7.1.1. Cneumnanu3upoBaHHbIe KJAcChl (KPYXKH) cO3Jat0Tcs Ha Oa3e oOrieoOpa3oBaTeIbHbBIX
OopraHu3amui (IKom).

7.1.2. KonmuecTBOo pabodmx MeCT I CO3JaHHsS CHEIUATM3HPOBAHHOTO Kiacca (KpyxkKa) — He
MeHee 12 pabodnx MecT sl 00yJarOmIuXCsl.

7.1.3. Jlns co3maHusl CICNMaTN3UPOBAHHBIX KJIACCOB (KPY)KKOB) HEOOXOIUMO MPEAYCMOTPETh
MTOMETIECHUS JJTsI TPOBEJICHUS aYIUTOPHBIX, TPAKTHYSCKUX 3aHATHI M OpraHU3aIuH TOJICTHBIX 30H.

7.1.4. Jlna npoBeAeHUs AayAUTOPHBIX M NMPAKTUYECKUX 3aHATUH, KOTOpPOE BKIIOYaeT B cels
CJIETYIOIIME 30HBI B COOTBETCTBUU C KOJIMYECTBOM PabOUYUX MECT:

— pabouas 30Ha CO CTOJIaMH, 000PYI0BaHHAS B TOM YHCJIE IEPCOHAIBHBIMU KOMITBIOTEPAMU,

— PEMOHTHas CTaHUMs U 30Ha 3D—neyaTu;

— pabodee MECTO MPEro/1aBaTes;

—  Majag IoJIeTHas 30Ha.

Jnst mpoBeieHNs ayTUTOPHBIX, MPAKTUYECKUX 3aHATHI U OpraHu3alud MAJIOW MOJETHON 30HbI
PEKOMEHIOBaHO 00ecIeunTh momenieHue miomnaapio He Menee 100—120 M 2 1 BBICOTOM MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas TmojeTHas 30Ha — oOOOpyJIOBaHHAs IUIOMIAAKA JUIS JHUCTAHIIMOHHOTO
MUAJIOTUPOBAHUS OCCITMIIOTHBIX BO3MYIIHBIX CYJOB PEKOMEHIIOBAHO OOECIEeYUTh MOMEIICHUE OOIIeH
mwromansro He MeHee 100 M2 1 BEICOTOI IOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex IOMeEIIeHHUAX HEOOXOIUMO OO€ECIIEUYUTh OCBEIIEHWE B COOTBETCTBHU C
neiictBytorumu TpedoBanusaMu (CanlluH) k BHyTpeHHEMY OCBEIIEHUIO pabOUnX MECT.

7.1.7. Bo Bcex MOMEIIEHUSIX HEOOX0IMMO 00ECIIeUNTh HATMYKUE ceTH VHTepHET cO CKOPOCThIO
He meHee 100 M6/c.

7.1.8. Ilpu opranuzanuu NOJETHBIX 30H HEOOXOIUMO 00ECIIeUUTh HAUYKe IeMI(UPYIOLIETo
MOKpPBITUS MoJ1a. [ToBepXHOCTH 0KHA OBITH MAaTOBOW U UMETh HEOJAHOPOIHBIA PUCYHOK. JlomycTuMO
WCIIOJIb30BaHHUE HAIlCUYaTaHHBIX OAaHHEPOB.

7.1.9 Tlpu opranuzanuu paboyux MeCT OOy4aromIuXcs Ui MPaKTUYECKHX PadoT HE0OX0IUMO
obecrieunTh (DYHKIIMOHAIBHBIE CHUCTEMBbl BEHTWISAIIMM W OTOIUICHUS, TMO3BOJSIONINE MPOU3BOJIUTH
MPAKTUYECKUE 3aHATHSA, a TakKe HalW4yhe KOHTypa 3a3€MJICHHUS Ui DIEKTPONHUTAHUS U CETH
CIa00TOYHBIX TOJKIIOYSHHH C OMTOPA3BA3KON M BHYTPEHHUM COMPOTUBICHUEM K DIIEKTPONUTAHUIO U
c1aboTo4YHBIM ceTsiM. HeoOxoaumo obecnedunTs co3aanne yCIOBUH ISl COXPAHHOCTH IOPOTOCTOSIIETO
obopynoBaHus (CKIAJICKOE MOMEIICHUE JJIsi XpaHEeHHs, HaJuuue HHKEHEPHO—TEXHUYECKUX CPENICTB

OXpaHbl, B TOM YHUCJIC CUCTCMbI BI/II[COHa6J'IIO,Z[eHI/IH). OO0s13aTEIbHO: Tpe60BaHI/IC 8 (0)



M0’Kapo0e30MacCHOCTH — HAJIMYUE MIPOBEPEHHOTO OTHETYIIMTENS, & TAKKE HAIMYUE OTHEYITOPHBIX
ceiipoB WM CyMOK JUTS XpaHEHHUSI aKKyMYJIATOPOB.
7.2. MaTepuaJibHO — TEXHHYECKOE OCHAIIIEHHE MJIOIIA/IKY MPOBeIeHNsI 00pa30BaTe/ILHOI0
npoiuecca
7.2.1. O6mias 30Ha:
— CTEeJUIAXH JIJIsl XpaHSHHsI 000PYI0BAHHUS;
— HMHTEPAKTUBHBIA UHBEHTApPh;

— SIIIUKY JUTsl XpaHEeHUs Belel U 000pyA0BaHUsI.

7.2.2. Manas noneTHas 30Ha:
— ceryarblil KyO He MeHee yeM 3x3x3M;
— Marthl ISl CMSTYEHUs yAapa pu NaJeHUN KONTEPOB;
— CTalMOHApPHBIN MOAYIIb; YIBTPa3BYKOBBIE U3JIydaTeId MasKy (He MeHee 4 MIT.);

— KOMIUICKT IIPOBOAOB JIs1 COCAMHCHU A Hsnyaneneﬁ; KPCIIJICHUE I/Isnyaneneﬁ Ha CTCHY.

7.2.3. OcHOBHAs MMOJIETHAS 30HA:
— obmas momanas He meHee 100—300 M2, orpaxaeHue 3aUTHON CETKOM;
— KOMIUIEKT TPACCHI IS TIOJIETOB;
— aMOPTU3UPYIOLIME MATHI Ha TOJI OOIIEH TOJIETHOM 30HBI,

— CHCTeMa yJbTPa3BYKOBOM HAaBUTAIlMU B MOMEIIEHUH, cOBMecTuMOM ¢ bBC.

7.2.4. PemouTHAas cTaHmus 1 30Ha 3D—Teuaru:
— CcTOJ pabo4nii MOHTAKHUKA,;
— paxuoanmaparypsl;
— pabodee Kpecio Ha Kojecax;
— CTOJI KOMIIBIOTCPHBIN;
— 3D — npunTep;
— mporpammHoOe odecrieueHue st coznanus 3D — moereii;
— mporpamma juis niedatu 3D — npuHTEpA;
— MasyibHask CTaHIMS ¢ (EeHOM;
— JIBIMOYJIOBUTEIb;
— KJIEEBOU MHUCTOJIET;
— Halop Handuen;
— IITAaHTeHLIUPKYIb;

— Halop MapHUPHO—TYOLIEBOTO HHCTPYMEHTA;



— KJIIOYU JJIs IPOIIEIUIEPOB;
— Ha0Op MHCTPYMEHTOB JJIs MalKu;

— nepxarens «TpeThs pyka» ¢ JIynou;

— KOBpUK JUIS IANKH;

— mpubOp U3MEPEHHUs HaNpsDKEHUs OaTapew;

— pyJeTKa U3MEpUTEbHAs;

— 3@XHUM JUIsl MOTOPOB;

— Ha0Op HIECTUTPAHHBIX KIHOYEH yJUIMHEHHBIX;
— Ha0Op OTBEPTOK JIJIsl TOUHBIX PabOT;

— TOPUEBOU KIIHOY;

— KpUMIIED;

— 1IypynoBepT + Habop OUT;

— HOYTOYK;

— MBbIUIb KOMITbIOTEPHAS;

— PEMKOMIUIEKT, NpeJHa3HAYeHHbIH [UIsl MPOTrpaMMHPYEMOro  y4eOHOro

KBaJ[pOKONITEPA;

Habopa

— PEMKOMIUIEKT, MpeHa3HauYeHHBIN 11 KOHCTPYKTOpa CIIOPTUBHOTO KBAJIPOKOMNTEPA;

— Tym0a AJisi MHCTPYMEHTOB cJiecapHasi.

7.2.5 Pabouee mecTo 00yJaromerocs:

MIPOrpaMMUpPYyeMbIil yueOHbIM HAaOOP KBAIPOKONTEPa;
— MpOrpaMMHPyEeMbIi y4eOHBIH KBaAPOKOITED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaJIPOKOMITEPA;

— JAOIIOJTHUTCJIIBHBIC AKKYMYJISAATOPBI JJIA porpaMmMupyeMbIX y‘Ie6HBIX

KBaJPOKONTEPOB H CIIOPTHUBHBIX KBAIPOKOIITEPOB;
— FPV ouku (mmem);
— KJIEEBOM MHCTOJIET;
— Habop HaaduIel;
— UITaHT€HLUUPKYIIb;
— Habop MApHUPHO—TYOLIEBOTO MHCTPYMEHTA;
— KIII0Y ISl IPOTIEIIIepPOB;

— mnpubop uzMepenus Hanpspkenus LiPo 6atapeu;

HaboOpoB



— pyJeTKa U3MEPUTEIbHAs;
— 3@XHUM JUIsl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOYCH YITHHCHHBIX;

— Ha0Op OTBEPTOK JIJIsl TOYHBIX PabOT;

— TOPUEBOU KIIHOY;

— KpHUMIIED;

— HOyTOYK (nmm [19BM);

— JIECKTOITHO€ IporpaMMHoe obecriedenue i Hoytoyka (uiu [I9BM);
— (boTOorpaMMeTprUUECcKO€e IPOrpaMMHOE 00ECTIEUEHNUE;

— KOMIIBIOTCPHAA MBILIb,

— CHUMYJIATOP 11 aBTOHOMHBIX ITOJICTOB,

— TporpamMmHoe oOecriedeHre sl TPEXMEPHOTO MOJIETMPOBAHMS;

— pabouee Kpecio Ha KoJiecax;

— TyMOa [y UHCTPYMEHTOB ClIecapHasi;

— CTOJI KOMITbIOTEPHBIH.

7.2.6 Pabouee mecTo nemarora:
— HOyTOYK (1nu [19BM);
— TYJAbT PaTUOYIPABICHUS;
— JIECKTOITHOE IMpoTrpaMMHOe obecrieueHue s Hoyroyka (i [I19BM);
— KOMIIBIOTEPHASI MBIIIIb;
— CTOJI KOMITBFOTEPHBIH;
— pabouee Kpeciio Ha KoJecax;
— MOV,
— MapIIpyTu3arop;

— poyTep.



8. CHHCOK MCNO0JIb30BAHHOI JINTEPaTypPhbI:

1. Opranmzanms  OOCTYXMBaHHS  BO3AYLIHOTO  JBIDKEHHMS: Y4YeOHMK Ui CPEIHEro

npodeccronanbHoro obpazoanus / A. JI. ®ummn, A. P. Becryrun, B. A. CanHukos; mojn
HayyHoil penakuueii YO. I'. [latpakoBa. — Mocksa: U3narenscrBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccuonansHoe obpazosanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becniunotHeie nertatenbHple  anmaparbl. OCHOBBI  yCTpoiicTBa M (DYHKIIMOHHUPOBAHMUS

/Adanacpe, YueOHuku u yue0. noco6. — Mocksa: MAW. ISBN:978—5-85597—-093—7.

. BecrimnoTHple neTaTenpHBIC anmapaThl: Harpy3KH W HarpeB: ydyeOHoe MocoOue it CpeaHero
npodeccroHanbHOoro oopazosanus / B. U. TloropenoB. — 2—e u3a., ucnp. u gon. — Mockaa:
UznarensctBo Opaiit, 2024. — 191 c. — (Ilpodeccuonanshoe obpaszoanue). — ISBN
978—5-534—10061—7. — Texcrt: anextponusiii // ObpasoBarenbHas miardopma FOpaiT [caiit].

— URL: https://urait.ru/bcode/541222.
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