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il MosicHuTebHAA 3anmucKa
BBenenue

[Iporpamma «becnniioTHbIE aBUAIMOHHBIE cUCTeMbI» (nanee — [Iporpamma) paccunrana
Ha oOydJarommxcsi B Bo3pacte 12 — 17 Jer, cpok peanu3anmuyd TporpamMmbl | yd4eOHBIH TOJI.
[Iporpamma  mpeamonaraer  pa3BuUTHE  OOydarolmIuxcss B 00JacTH  MOJEIUPOBAHUS,
MPOrpaMMHUpPOBAHUsA, NWIOTUPOBAHUS, a TaKXKe HalpaBjieHa Ha (HOPMUpPOBAHUE 3HAHUUA U
HABBIKOB, HEOOXOAMMBIX JUISI paboThl ¢ OCCHUIOTHBIMH aBHAIIMOHHBIMH CHCTEMaMH,
CrOCOOCTBYET Pa3BUTHIO MHKEHEPHO-KOHCTPYKTOPCKOTO MbliuieHus. [Iporpamma
«becnuiIoTHBIE aBUAIIMOHHBIE CHUCTEMBI» pa3pab0TaHa ¢ YYETOM BO3PACTHBIX OCOOCHHOCTEU U
WHTEPECOB IEJICBON ayAUTOPUU 00yJaIOIIHUXCS.

[IporpamMmma cocTtaBieHa Hjisi OpraHU3allMM BHEYPOUHOW JEsATEIBLHOCTH Ha 0Oasze
OCHOBHOTO 0011ero, cpemHero ooOmero oOpa3oBaHHUS W OPHEHTHPOBAHA Ha OOYJAIOIIMXCS,
MPOSIBIITIONINX HMHTEPECHl W CKIOHHOCTH B 00JacTH WHQPOPMATHUKH, MATEMaTHKH, (QHU3UKH,
TEXHOJIOTHH, OCHOB 0€30TTaCHOCTH JKU3HEACATEIPHOCTA U aBUAIIHH.

HopMaTuBHBIC OCHOBaHUS AJIs1 Pa3pa00TKH MPOIrPaMMbI:

— @epepanbHbIil 3aKk0H 0T 29.12.2012 No 273-®3 «O06 o6pa3oBanuu B Poccuiickoit
denepaunny;

— VYka3 [Ilpesunmenta Poccmiickoit ®emeparmu ot 07.05.2018 Ne 204
«O HaIMOHANBHBIX LEJNSIX W CTpaTerMyecKux 3ajaadax pa3Butusi Poccuiickoin denepanuu Ha
nepuo 10 2024 ronay;

— Pacnopsokenue IIpaButenbctBa Poccuiickoit @eaepanun ot 21.06.2023 Ne 1630
«O06 yrBepkaeHun CrpaTterud pa3BUTHS OecnUIOTHOM aBuanuu Poccuiickoit deneparuu Ha
nepuoa 10 2030 roga u Ha nepcnektuBy 10 2035 rosa v aHa MEpOTIPUSITHIA TI0 €€ peaTu3aium,

— Pacnopsbkenue IlpaButensctBa Poccuiickoit ®eneparuu ot 31.03.2022 Ne 678
«O0 yrBepxkaeHnn KoHuenuuu pa3BUTHS JOMOJHUTEIBHOTO 00pa30BaHus JeTe U MPU3HAHUU
yTpaTUBIINM cully pacnopsbkenus [IpaBurensctBa Poccuiickoit @enepanuu ot 04.09.2024
Ne 1726-p»;

— Ilocra”oBnenue [7maBHOrO TrOCYHApCTBEHHOTO CAaHUTApPHOTO Bpaua Poccuiickon
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxknaenun CII 2.4.3648-20 «CanutapHo—
SMUIEMUOJIOTHYECKHe TpeOOBaHUS K OpraHM3alMsIM BOCIUTAaHUS U OOYYEHHs, OTAbIXa U

O3J0POBJICHHUA JeTer u MOJIOACKHN»,

— Meronuueckue  pekoMmenpauuu  «TexHomorust ~— pa3pabOTKHM  JOMOJHUTENBHBIX
00111€00pa30BaTEIbHBIX MPOrpaMM Uil 00pa30BaTENbHBIX OpraHU3alii OCHOBHOI'O OOIIEro, CpegHero
obmero oOpazoBaHMs M 00pa30BATENbHBIX OpPTaHU3aLMK, PEATH3YIOIIMX NPOrpaMMBbl CPEIHErO
npodeccuoHanbHOro obpa3oBaHus, B paMkax ¢enepaibHoro mpoekta “Kaapsr mis BecnumoTHbIX

ABHAIITMOHHBIX CHUCTCM.



HanpasJieHHOCTb NPOrpaMMbl — TEXHUYECKAS.

AKTYyaJIbHOCTb IPOrPaMMBbI.

B coorBerctBuM ¢ yrBepxkaeHHOM IIpaButenbctBoM Poccuiickoin  Penepauuu
pacnopsixeHreM ot 21 urons 2023 Ne 1630—p Crparerueil pazputus OecriuIOTHON aBUallMU Ha
nepuoa 110 2030 roga u Ha nepcriekTuBy 10 2035 rona, B OnKaliine mecTh ¢ MOJOBUHOU JIET B
Poccun nomkHa TMOSBUTBCS HOBask OTpaciib SKOHOMHUKH, CBSI3aHHAs C TPOU3BOACTBOM U
WCIIOJIb30BAHUEM TPAXKIAHCKUX OecnmwiIoTHBIX anmapaTtoB. Jlannas [Iporpamma B pamkax
denepansroro mpoekra’ «Kaapsl s BeCIHIOTHBIX aBHALMOHHBIX CHCTEM» HALHOHATBHOTO
npoekta «becnuioTHbIE aBHAllMOHHBIE CHUCTEMbD) o0OecreynBaeT 0Oy4JaroUuMcsi BO3MOKHOCTD
OCBOUTH 3HAHUA B 00J1aCTH OECTIMIIOTHBIX JIETATEIBLHBIX aIllapaToOB, HABBIKK MPOTPAMMHUPOBAHHS,
MO/ISTMPOBAHUS ¥ MTUJIOTUPOBAHUS, KOTOPBIE B HACTOSIIEE BpEeMsl SIBIIIIOTCS BOCTPEOOBAHHBIMH.
Konnernmmus [IporpaMMbl OKa3bIBaeT BIWMSHHUE HAa PACIIUPEHUE MOTOJHUTEIHHOTO 00pa3oBaHUS
oOyyarouuxcs, peaqu3aluio MOJOJSKHON TOJIUTHKM M CO3JaHHE CHUCTEMBI IOATOTOBKH
CHEelHaTuCTOB B o0OjacTu pa3pabOTKH, MPOU3BOJACTBA U JKCIUIyaTallMM OECTIMIIOTHBIX
ABUAIIMOHHBIX CHCTEM, a TaK)K€ KOHTPOJIb 32 YPOBHEM KBATM(PHUKAIINN TaKUX CHEIUaIucToB. [1pu
pealiMzanMu  TpoeKTa OOJbIIOE BHHMMAaHUE YHAEISeTCS MPUBICYCHHUIO  OOydYaroLIUXCs
o0pa3oBaTeNbHBIX OpraHM3allMii K y4acTHIO B Mporpammax Mo OeCnHUJIOTHBIM aBHAIIMOHHBIM
cucremMaM. Takum 0Opa3zoM, BO3MOXKHO YCUIIUTh TEXHOJOTUYECKUHN TOTEHIIUAI [yl 00ecTIeeHHs
0€30MacCHOCTH CTPaHbl, MOBBIIIEHUS YPHEKTUBHOCTH SKOHOMUKHU U YIYULICHUS KayecTBa )KU3HU
rpaxzaad. B utore B Poccun gomkHa BOBHUKHYTh HOBasi SKOHOMUYECKAsi OTPaciib, CBA3aHHAS C
pa3paboTKOil U UCIOJIb30BAHHUEM TPAKIAHCKUX OCCIUIOTHBIX anmnapaTosB.

HoBu3Ha 370l mporpaMMBbl 3aKJII0UAETCS] B UHTETPallii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JOCTHXKEHUM B o0nacTh Mayioil OeCHWIOTHOW aBHAIlMHM, a TaK)Ke HCIOIb30BaHUHM LU(POBBIX
TEXHOJIOTUH, BKIOYas HudpoBoii 00pa3oBaTeNbHbI KOHTEHT.

Metoant 1 ¢popmbl peanusanuu IlporpamMmbi:

—  OJHMM U3 KJIFOUEBBIX METO/IOB SIBIISIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHe,
KOTOpOE TMO3BOJISIET 00YyJaroIMMCsl TPUHUMATh aKTUBHOE Y4acThe B pa3paboTKe U peanu3aluu
pealbHBIX TPOEKTOB, CBSA3aHHBIX C uUcMonb3oBaHueM BAC. DTOT MeTon cmocoOCTBYET
yrayOJIeHNIO 3HAHWM, PA3BUTUIO TBOPUYECKOTO MBIIIJICHUS! M HABHIKOB KOMaH/IHOM paboTHI;

— HMHTEPAKTHBHbIE MeTOAbl OOYYeHHUsl, TaKHME€ KaK CUMYJSILHUS U BUPTYyaJbHbIE
nmabopatopuu, WUrpalOT BaXKHYI poiib B mojarotoBke crenuanuctoB mo BAC. CrnernuanbHbie

IporpaMMHBIC KOMIIJICKCHI TMO3BOJIAKOT MOJACIHUPOBATH PA3JIMYHBIC CHCHApPUU II0JICTAa APOHOB,

1 https://firpo.ru/activities/projects/federalnyy—proyekt—kadry—bas/
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AHAJIM3UPOBATH MOBCACHUC allllapaTOB B CJIOKHBIX YCIIOBHAX W MPOBOJUTH 3KCIICPHUMCHTLI 663
pHUCKa NOBPEXACHUS JOPOTOCTOSIIEH TEXHUKH;

— NpaKTHYecKHe 3aHATHSA, I7ie 00yJaromuecss MOTYT HETIOCPEICTBEHHO YIPABIIAThH
6GCHI/IJIOTHI)IMI/I aBHAallUOHHBIMU CHUCTCEMaMU, SABIAIOTCA HEOThEMJIEMOHl YacCThIO y‘Ie6HOFO
npouecca. OTH 3aHATHUS MO3BOJIAIOT OTPAa0OTaTh HABBIKM YIPABJICHUSI JPOHOM, OLIEHUTH €ro
IMOBCACHHUEC B PA3JIMYHBIX CUTyallUAX U YCOBCPIICHCTBOBATh TCXHUKY IMUJIOTUPOBAHMA,

— TeopeTHYeCKHe JIeKIMH U CEeMHHAPCKHe 3aHSATHUS, HAIIPABJICHHbIE HA M3y4YECHHE
OCHOB O€CITMJIOTHBIX ABHUAIIMOHHBIX CUCTEM, IMPHUHIMUIIOB II0JICTA U YHPABJICHUSA, TCXHUYICCKOI'O
yCTpOI\/JICTBa " aCIICKTOB IIPUMCHCHU A BAC B PA3IMYHBIX OTPACIIAX;

—  COpPeBHOBATEJbHBII METO/ — 3TO CIIOCOO BHINOJHEHUS IPAKTUYECKUX YIIPAKHEHUH
B (hopme copeBHOBaHuM. CyIIHOCTh METOJa 3aKJIH0YaeTCsl B MCIOJIb30BAaHUU COPEBHOBAHUN B
KaueCTBC CPpCACTBA ITOBBIICHUSA YPOBHA NIOATOTOBJICHHOCTHU 06yqar01u1/1xcs[.

dopmMaMH OpPraHuM3alMM 3aHATHH SBISAIOTCA TPYNINOBas (TeOpeTHYecKas 4acTb) U
WHIUBUAYAJIbHO — IPyNMoBas (MpaKkTH4YecKast 4YacTh).

IMeparornuyeckasi mejeco00pPa3HOCTb HACTOSIIEH MTPOrpaMMbl 3aKJIFOYAETCA B TOM, YTO
MOCJIe €€ OCBOEHHUS 00ydarolIuecs MojaydyarT 3HAHUS U YMEHUS, KOTOpPbIE MO3BOJIAT UM MOHSTH
OCHOBBI YCTpOICTBa OECIMIIOTHOTO JIETATENbHOTO arapara, MPUHILUIIEI pab0Thl BCEX €r0 CUCTEM
U UX B3aUMOJICUCTBUS, TEXHOJOTUIO NMWJIOTUPOBAHUS M YIPABJICHUS, a TAKK€ OTTOYUTH CBOU
HaBbIkM B mnwioTUpoBaHMM BAC U mNOMy4uTh COpPEBHOBATENBHBIM OIBIT HA Pa3IWYHBIX
TPEHUPOBOYHBIX Oa3zax.

Hacrosimas mnporpaMMa COOTBETCTBYET OOIIEKYJIBTYPHOMY YPOBHIO OCBOEHHUS U
MIPEoIaraeT yAOBJIECTBOPEHUE MO3HABATENILHOTO MHTEpeca 00YyYarollerocs, pacllupeHue ero
MH(OOPMHUPOBAHHOCTH B 00JaCTH OECIMIIOTHBIX JIETAaTENIbHBIX amlapaTOB U CHCTEM, a TaKkKe
oboraieHre HaBbIKAMU OOIICHHUSI M MPHOOpETEHUE YMEHHIl COBMECTHOM NESATEIBHOCTH IMPHU
OCBOEHHUH IPOrPAMMBL.

Heab Ilporpammbl JOMOJHUTENBHOTO OOpa3oBaHUs IMpearnoJiaraet (GopMupoBaHHe U
pazBuTHE MPO(PECCHOHANIBHON OpUEHTAMKM OOY4YalolIerocs, pa3BUTHE WHTEIIEKTYaTbHBIX
CIOCOOHOCTEH U MO3HABATENBHOTO HUHTEpeca K OECTUIOTHBIM aBUAIIMOHHBIM CHCTEMaM.

3apaum:

JInuHOCTHBIE (BOCTIUTATE/IbHbBIE):

— BOCIIMTAaTb MHTCPEC K TCXHUKEC W TPYAY, PA3BUBATHL TBOPYCCKUC CIIOCOOHOCTHU

n (bOpMI/IpOBaTL KOHCTPYKTOPCKHUEC YMCHUS U HABBIKHU,
— IIPUBUTH KYJIBTYPY HNPpOU3BOACTBA U C60pKI/I OCCIUIIOTHBIX aBHAlITMOHHBIX CUCTCM,

- C(I)OpMI/IpOBaTL 9yBCTBa KOJUICKTHUBU3MA, B3AUMOIIOMOIIIHA;



— BOCIIMTaTb BOJIO, YYBCTBO CAMOKOHTPOJIA, OTBECTCTBCHHOCTH,

— chopMHpOBaTh CO3HATEIbHOE OTHOUIEHWE K O€30IacHOCTH Tpyda Ipu

HU3TOTOBJICHUM MOJICIICH;

= BOCIIMTAaTb TI'PaKIAHCTBCHHOCTb, TOJCPAHTHOCTb, JAYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHCE,

—  (opMHpOBaTh MATPHOTUICCKYIO MO3UIHIO TIOJIPOCTKA Yepe3 BKIIOYCHHUE €T0 B

TEXHUYCCKOC TBOPYCCTBO U MMO3HABATCIIbHYIO ACATCIILHOCTD.

MeTtanpeaMeTHble (pa3BUBaKOIINE):

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

n300peTaTeNIbHOCTH, TBOPUECKON NHUIINATUBBI;
—  Pa3BUTH IJ1a30Mep, OBICTPOTY peaKLnu;
—  pPa3BUTH ycepaue, TepIeHHe B OCBOCHNUHU 3HAHUM;

— (¢opMHpOBaTH OCO3HAHHE POJIM TEXHUKH W TEXHOJOTUH I TPOTPECCHBHOTO

pa3BUTHA 00IIECTBA;

— TIOBBIIIEHWE CEHCOPHON UYBCTBUTEILHOCTH, pA3BHTHE MEIKOH MOTOPHKH H
CUHXPOHHU3AIMK paboThl 00euxX pPyK 3a cueT OOydeHHs MHUIOTHPOBAHMS OECHUIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

— pPasBUTUC HCI/IXO(bI/ISI/IOJ'IOFI/I‘IeCKI/IX Ka4eCTB YUCHHUKOB: IIaMATb, BHUMAaHUC,

CIOCOOHOCTH JIOTUYECKH MBICIHUTD, aHAIU3UPOBATh, KOHLIEHTPUPOBATh BHUMAHKE HA IIABHOM.
IIpenmerHbie (o0yuyaromme):
—  BbIpa0OTKa HaBBIKOB MIJIOTUPOBAHUS OECIUIIOTHBIX JIETaTEIbHBIX aIlapaToB;

— JaTb II€pBOHAYAJIBHBIC 3HaHHUI O KOHCTPYKIHH OCCIMIIOTHBIX JIETAaTEIbHBIX

anmnapaTtos;
—  Hay4yuTh [IpaBUJIaM OOCITYKUBaHUs, COOPKU OCCIIIOTHBIX JIETATENbHBIX allllapaToB;
—  HayuyuTh nporpammupoBaHuio bAC;
—  03HAaKOMHUTH C MpaBUJIaMH Oe30MacHOM pabOThI C UHCTPYMEHTAMU;
—  O03HAaKOMHUTH C MPUHIMUIIOM pabOThl aBUAMOJEIbHBIX IBUTATENel U UX TPaMOTHOU
JKCILUTyaTaluu;

— JaTb NCPBOHAYAJIBHBIC 3HAHUA IO PAJUOSJICKTPOHUKE U 06y‘II/ITB MNpUHOHIIaAM

paboThI paguonepeIalonIero 000py10BaHys, €r0 HACTPOMKOM;
—  7aTh 3HaHMA B oOnactu 3D — MoenupoBanus U npoektupoBanus bAC;

¥ O6y‘-II/ITL IpaBHJIaM Oe3omacHo OKCILTyaTalluu OCCIUIOTHBIX JIETATEIIbHBIX

arrapaTtoB.



Cpoxu peanuzaunuu [Iporpammsr: 68 yacos.
YpoBeHb NPOrpaMMbl: 0JTHOYpOBHEBast (0a30BbIil ypOBEHb OCBOCHUS).
Pe:xum 3ansiTuii: rpynmna u3 15 genosek, 1 pa3 B Henento no 2 vaca (2 yaca B Heziento,8
4acoB B Mecsll, 68 yaca B ron); 1 akagemuueckuii gac - 40 munyt, nepemena 10 MuHyT.
Iinanupyembie pe3yabTaThl 00y4eHHUsI:
B pesyabTare o0ydeHusi ofydaiommecsi B KOHIIE Y4eOHOr0 rofa OBJATEIOT

HEOO0XOIMMOM CUCTEMOM 3HAHHH, YMEHHI U HABBIKOB.

byner 3namo u ymems B pamMkax ocBoeHus1 6a30BOr0 ypOBHSI:

3nams: — TEXHHUKY 0€3011aCHOCTHU NpHU paboTe C UHCTPYMEHTaMH
1 3JIEKTPOOOOPYIOBAHUEM;

— ocHOBHEI BAC;

— OCHOB TEXHMUYECKOT0 ycTpoicTBa U KoMnoHeHToB BAC;

— s13bIKM porpamMmmupoBanne bAC;

— 3HavyeHue u npuMeHeHrne bAC B COBpeMEHHOM MUpE;

— 0COOEHHOCTH PETYIUPOBKH U YIIPaBJICHUS KBaJIPOKOIITEPOM;
— YCTPOMCTBO M MPUHIIUAI PAOOTHI JEKTPOABUTATEIICH.

Vmemos: — TOJb30BaThCS padOYNM HHCTPYMEHTOM;

— paboTath C IIEKTPOOOOPYIOBAHUEM;

— OCYLIECTBJISTH MUJIOTUPOBAHKE KBAJIPOKONITEPOB;

— YIpaBIsATh KBagpokonrtepom FPV;

— HacTpauBaTh YaCTOThI BUJICO MEPENAIOLIUX YCTPOICTB;

— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBaJAPOKONTEPA;

— HacTpauBaTh anmapaTypy yIpaBiIeHUS;

— 3apspKaTh aKKyMYJISTOPBI.

byner 3namo u ymems B pamkax 0CBOEHHS MPOJBUHYTOTO YPOBHSI:

3namo: — YCTPOMCTBO U MPHUHLHUI PabOTHI pagroIepelaTIUKOB;

— TMpouenypy nojiydeHusi, o00paboTKHU U aHaNK3a JaHHbIX nosera bAC;
— TMPUHIUI paboThl POTO MEPENAIONINX YCTPOUCTB;

— TMpaBUJIa SKCITyaTalluy aKKyMYJISTOPOB

— mpouecc 3D — moaenupoBanus u npoektupoBanus bAC.

Ymeme: — JIMarHOCTUPOBATh W HCIPABJIATH OMIKMOKKM B padoOTe MPOTPaMMHOIO
obecrnieueHus MMpu paboTe ¢ JAHHBIMU, TOTYYCHHBIMU MIPH paboTe ¢ MOJIE3HOMN
Harpy3Kou;

— MOJIEIMPOBATH U MPOU3BOUTH Me4YaTh KOMIUIEKTyromux Moaenei bBAC na
3 — D npunTepe.

Ilo — TBOPYECKH TIOJXOUTH K COOPKE KBAJIPOKOITEPA;
OKOHYAHHIO | _ y\eTh aHAIM3UPOBATH;
Kypca Oynet .
— JIOBOJMTH HAYATOE JIEJIO JI0 KOHIIA;
oOnajgarsb
— BBINOJHATH OPYYEHHs KOJUIEKTHBA, paboTaTh B IPYIIIE;
CIEMYIOIIUMHU .
Kauecmeamnu: | — OKa3bIBATh TIOMOIIL B PaBOTE Hajl MOJIETBIO POBECHUKAM H MIIA/IIIIM

pebsitam;
— CTPEMHUTBCS COPEBHOBATKCSI, TIPOSIBIISITH CE0SI B COPEBHOBAHHH.




2. Y4eOHbIi IUIaH NPOrpaMMbl

HaumenoBaHnue
Bcero
YPOBHA Homep n HaumMeHOBaHMe MOYJIsI qaCOB Teopus | [IpakTnka
NMPOrpamMmbl
Mogayns Nel. «OcHOBBI O€CHUIIOTHBIX
aBUAIIMOHHBIX CHCTEM (BAC): 4 4 0
apxutekTypa, BAC»
Monynpe Ne2. «TexHudyeckoe ycTpOWCTBO U 4 3 1
KOMMOHEHTH BAC»
§ Monyne Ne3. «llpuHnunsl monera u 18 1 17
= ynpasieHust BAC»
S Monynbs Ne4. «IIporpammupoBanne BAC 5 0 5
o;? JUTsI TIOJIETOB BHYTpH nomenieHus: Pythony
= Monyinb No5. «ITporpammupoBanue
2 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 5 1 4
3 npu oMoy C++»
>
= Monaynb Neb6. «/cronp30BaHHUE TaTYUKOB
3 6 2 4
" BAC u c6op maHHBIX»
% Monayns No7. «OOpaboTka u aHaAIW3 4 9 5
A naHHBIX mosieta BACy
Monyns Ne8. «Ilpumenenue BAC B 6 5 0
Pa3IUYHBIX OTPACIISIX»
Monayns Ne9. «3D — mopaenupoBaHue u
11 2
npoektupoBanue bAC»
Monaynb Nel0. «I"onounsrit BACy» 5 1 4
Hroro: 68 22 46




3. YueOHO-TeMaTHYeCKHii IIaH

3.1. YTII mporpamMMbl COCTOUT U3 OJHOTO 0a30BOT0 YpoBHs ocBoeHus. CoaepikaHne KaKJ0ro YPOBHS IIOCTPOCHO HAa MOTYJIBHOM MPHHIIHUIIE.
CrpykTypHOM enuHuLEed ydeOHOro MOAyJs SBISAIOTCA TeMbl. B peanuszanuu nmporpaMMbl NMPUMEHSETCS MO3TalHas TEXHOJOTUS OO0y4eHUsS OT
«IIPOCTOTO» K «CIIOKHOMY.

3.2. BaxxHast poJib Ipy OCBOCHUH IIPOTPAMMBI OTBOIUTCS MaTepUaiaM, pa3padoTaHHBIM B paMKax MPUMEHEHUs IU(POBOTO 00pa30BaTEIHHOTO
KOHTEHTA.

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

YCTPOMCTBO M KOMIIOHEHTHI BAC».

Tema 1. OCHOBHBIE TEXHUUYECKUE
xapaktepuctuku bAC BepTOJIeTHOTO U 1 1 0
CaMOJIETHOT'O THIIOB.

HaumeHoBaHue HoMep u HauMeHOBaHUE MOAYJIS Tpynoemkoct | Teopus | IIpakTuka ®opma Marepuaa qisa HOK
YPOBHS b BCEro 4acoB KOHTPOJISA (undposoii
NPOrpaMMmblI o0pa3oBaTe/IbHbIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCITMJIOTHBIX Tect I[HOK Ne 1.
apuanuoHHbIX cucteM (BAC): 4 4 0
= apxurtektypa, BAC».
§ Tema 1. BBogHOE 3aHsTHE (TEXHUKA
s 1 i 0
3 0€30TMacHOCTH).
=
3 Tema 2. Teoperudeckue ocHoBbI BAC. 1 1 0
®
E Tema 3. Apxurekrypa BAC. 1 1 0
% Tewma 4. 3nauenue u npumenenus bAC 1 1 0 Onpoc B pamkax
: B COBPEMEHHOM MUDE. MPONJEHHBIX TEM
= Mopayab Ne2. «Texunueckoe 4 3 1 Tect LTOK Ne 2.
S
=9
>
=
2
2
=
a2}
o]
4]

Tema 2. Knaccuduxanmst 6eCiumoTHBIX
JIETaTeNbHBIX aNnapaTosB.

Tema 3. Kommnexc ynpasnenust BAC. 1 0 1




Tema 4. Poccuiickue npou3BoAUTETN

Onpoc B pamkax

BAC 1 HX G, 1 1 0 PO IEHHBIX
TEM

Moayabs Ne3. «IIpuHUMOBI M0JIETA U 18 1 17 Teer LHOK Ne 3.
ynpasjenuss BAC».
Tema 1. be3onacHOCTb MOJIETOB. 1 1 0
Tema 2. Texuuka 0a30Boro

6 0 6
nuiotupoBanus FPV.
Tema 3. Ypasneane BAC. 2 0 2
Tema 4. Ilpaktuka noneroB BAC. 0 4
Tema 5. AdpoauHaMuKa ¥ THHAMHKA 1 0 1
moJjera.
Tema 6. [loneTsl B OrpaHUYEHHOM 3 0 3
MPOCTPAHCTBEY, IPOH — PEVICHUHT.
Tema 7. 3axBar rpysa. 1 0 1

BrmmoHUTE
Tema 8. BrimotHEHHE KOHTPOIHHOTO 2 0 2 MOJIET C
MMOJETHOTO 3aJaHHus. MO JHITHEM
rpy3a

MoayJab Ne4. [IporpammupoBanue IHOK Ne 4.
AJIs1 I0JIETOB BHYTPH MOMeLeHH s 5 0 5 Tect
Pythony.
Tema 1. OCHOBBI TPOrpaMMHUPOBAHUS 2 0 2
BAC na Python.
Tema 2. PaGora co CIIMCKOM TaHHBIX. 1 0 1
Tewma 3. Pa3zpaboTka anropurma

1 0 1
aBToHoMHOTO Tojiera BAC.
Tema 4. Co3gath CKpUNT Ha SI3bIKE
nporpamMmmupoBanus Python s MpaxTrcckoe
CaMOCTOSITEJIBHOTO YIIPABJICHUS 1 0 1

3aJlaHue

KBaJIPOKOTITEPOM B MMOMEIIIEHUH 0e3
ucnoJjib3oBauus curnana GPS.




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

Tect

LIOK Ne 5.

Tema 1. M3yuenue HaBBIKOB CO3TaHUS
ITOPUTMOB JIJIs1 OECITUIIOTHBIX
JIeTaTeJIbHBIX arapaToB.
(mporpaMmMupoBaHre aBTOHOMHOT'O
nosieta) (Outdoor u Indoor).

Tema 2. OO11e cBeAEHUS O SI3bIKE
nporpaMmupoBanust C++.

Tema 3. Peamuzamuss C++ B
IIPOrpaMMHUPOBAHUH APOHOB.

Tewma 4. IIporpammupoBanue
anroputmoB ynpasyenus bAC.

Tema 5. Co3garh CKpUNT Ha SI3bIKE
nporpammupoBanust C++.

IIpakTrnueckoe
3aJaHuE

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

Tect

LIOK Ne 6.

Tewma 1. CeHcopbl B maTyuku JIs coopa
JaHHBIX.

Tema 2. JlaTunku: akceaepoMeTp,
rupockor, naapHomep GPS.

Tewma 3. JlaTunku ripu cOopke B
MAaCTEPCKOM.

[IpakTuka
cOOpKH

Moayas Ne7. «O0padorka m aHaam3
JaHHBIX mojeta BAC».

Tect

LOK Ne 7.

Tema 1. Coop, 06paboTka 1 aHAIN3
JaHHBIX (OTOTPAMMETPUIECKON
CHEMKH.

Tema 2. Coop, 006paboTka U aHaIU3
JAHHBIX OPTO(OTOCHEMKH.

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

Tect

LIOK Ne 8.




Tema 1. Texnonorus npumenenust bAC

2 0
B I'€0JIC3UHU U KapTorpaduu.
Tema 2. Texnonoruu npumenenust bAC ITpoexTHast
B JIPYI'UX OTPaciisiX, TAKUX KaK: paborta.
— JIECHOE XO35IMCTBO; 4 0 Joknan o
— OXpaHa OKpY>KaroIleil Cpeibl; TEXHOJIOTUH
— CEIbCKOXO3SIICTBEHHbIE PAOOTHI. IIPUMEHEHUS
MoayJb Ne9. «3D — MogeiMpoBaHue U ITOK Ne 9.

11 9 Tect
npoextupoBanue BAC».
Tema 1. OcHOBBI aBHaMOJETMPOBAHUS 1 0
CaMOJICTHOTO THIIA.
Tema 2. OcHoBbl 3D — MotenmupoBaHusi. 0
Tema 3. I1O pna 3D — mogenupoBaHus. 1 1
Tema 4. IloarotoBka 3D — Mozenu k 3 3
MeYaTH.
Tema 5. Ucnonb3zoBanue 3D— npuHTEpa 5 5
JUIS TIeYaTH KOMILIEKTYIOIIHX.
Tema 6. Bei6op HaBecHOTO

1 1
o6opynoBanus bAC.

[Ipoussectu

Tema 7. Marepuaiibl Jjisi TPOU3BOJICTBA P

2 2 MOJEIb IS
BAC.

MeYaTy.

Moayab Nel0 «I'onounsiii BAC». 5 4 Tect LTOK Ne 10.
Tema 1. T'onounsrit BAC. 1 0
Tema 2. Knaccel, npaBuina, CyaeicTBo.
Tema 3. IlocTpoenue ciopTuBHON
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
HCIIBITAHUSA



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

4.Copneprxanue NporpaMmbl
4.1. Ba3oBblil YypOBeHb 0CBOCHUS

Mopyab Ne 1. «OcHoBbI OecninnoTHBIX aBHAalHOHHBIX cicTeM (BAC): apxurekTypa
BAC».

Tema 1. BBoaHoe 3ansTHe. TexHuKa 6€3011aCHOCTH.

Jlexuus: MHcerpyktax no texHuke Oe3zomacHocTH. TexHuka Oe3omacHocTtH. [IpaBuna
MIOBE/ICHUS B IOMEILEHUY, II€ IPOBOASITCS 3aHTHS.

Tema 2. Teopernueckue ocHoBbI BAC.

Jlexumsi: 3HakOMCTBO ¢ OecnmioTHbIMU — aBuanmoHHbIMH  cuctemamu (BAC).
Omnpenenenue becnmnotroit Asuanmonnoit Cucremsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexusi: 3HaueHUe apXUTEKTYPHI I 3PPEKTUBHOTO PYHKIIMOHUPOBAHUS U YIPABIECHUS
BAC. Komnonentst BAC camosnieTHOTO THTIA.

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

Jlexusi: Posib TEXHMUYECKUX XapaKTepUCTUK U pa3nnyHbIX BUA0B BAC B pemienun
pa3INYHBIX 3a/1a4.

Moayb Ne 2. «TexHn4ueckoe ycTpoicTBo 1 KoOMnoHeHTbI BAC».

Tema 1. OcHoBHBIC TeXHUUYECKHE XapakTepucTuku BAC, BEpTOIETHOTO U CaMOJIETHOTO
THIIOB.

Jlexuusi: OcHOBHBIE TeXHUYECKUE XapakTepucTuku bAC BepTOJIETHOTO U CaMOJIETHOTO
THIIOB.

Tema 2. Knaccuduxanusi 6eCIMIOTHBIX JIETATENBHBIX alapaToB.

Jlekiuu: Bugel u texuudeckue xapakrepuctuku BAC: Aspocratnueckue BAC,
PeaktuBusie BAC, BAC camonernoro tuna, bAC BeproneTHOro Tuma, MyJbTUKONTEPHbIE U
rudpunbeie BAC.

Tema 3. Kommekc ynpasnenust BAC.

[IpakTtuka: CiocoObl 060pyaoBanus yrnpasieHus cucreMbl BAC.

Tema 4. Poccuiickue npousBoautenu bBAC u ux nenu.

Jlexmusa: OcnoBHble Poccuiickue mnpoussogurenu bAC. Bxknag B pasButHe
oteuecTBeHHOU nHAYycTpun BAC.

Mopyab Ne 3. «IIpuanunsl noJjera u ynpasiaenuss BAC».

Tema 1. bezonacHOCTh OJETOB.

Jlexmusi:  Ompenenenne Oe30macHOCTH ToneToB B koHTekcte BAC. 3Hauenue
6e3omacHOCTH A7 A3PPEKTUBHOTO U HajexHoro (yHkunoHupoBanus BAC. AHanu3 puCKOB U

OITIACHOCTEM.



[IpakTuka: BeimonHenue 6e301acHOTO MoJIeTa.

Tema 2. Texauka 6a3oBoro nunotupoBanus FPV.

[Ipaktuka: Tpenaxxep FPV, ynpasnenne BAC. B cumynsiTope BBITIOJTHUTE B3JET C TOUKH
cTapTa M MOCaAKy Ha TOYHO OOO3HAUEHHYIO IUIOUIaJAKY, ucnonb3ys FPV — pexum s
ynpasieHus. llposierute CkBO3b CEpHI0O BOPOT WM MEXAYy OO0O3HAUEHHBIMH MapKepaMu,
COXpaHssi CTaOMIIBHYIO BBICOTY M CKOpOCTh, B pexume FPV. BrpimonmHurte mojer mo 3apaHee
3aJJaHHOMY MapIlIpyTy ¢ U3MEHEHHEM BBICOTHI, UCIIONb3Ys Kak FPV, Tak u BuJ ¢ TpeTbero auua
i cpaBHeHMs 3(dekTuBHOCTH ynpasieHus. BemonHute ceputo pazBopotoB Ha 180 rpamycos
Ha OTPAHUYEHHON TEeppUTOpUH, HCcnoyb3ys FPV mns TouHoro ManeBpupoBaHus. BeimosHuTE
3a/auy o cOOpy OOBEKTOB C PAa3IMYHBIX TOYEK KapThl, UCnonb3dys FPV mns HaBurammm
Y TOYHOCTHU IIPU MPUOIMIKEHUHU K KaKIOMY OOBEKTY.

Tema 3. Ynpasnenue BAC.

Jlexums: [lpmHnmns! ynpasnenus camoJieTHbIMH BAC. IIpakTuka: BBIITOJTHUTE B3JET
BAC camoneTHoro THMNa, TOCTUTHUTE 3aJaHHON BBICOTHI M CTAaOWIM3UPYITE MOJET Ha MPSMOU
JuHUU. OCYIIIECTBUTE CEPUIO IIOBOPOTOB.

Tema 4. [Ipaktuka noseroB bAC.

[Ipaktuka: IIpaktuka noseroB bAC.

Tema 5. AdponMHaMuKa U TUHAMHKA TI0JIETA.

IIpakTuka: BpIONHATE MOJIET HA APOHE B CUMYJSATOPE IPHU Pa3INYHBIX YCIOBHAX
noJsieta. (3agaHue BKJIOYACT B ce0sl BBIIIOJHEHHE MAHEBPOB BBICIIErO IHJIOTAXA, MOJETHI HA
pa3HOl CKOPOCTH U BBICOTE, a TAKXKE B PA3IMYHBIX OTOTHBIX YCIOBUSX).

Tema 6. I1oneTsl B OrpaHH4€HHOM IIPOCTPAHCTBE, JPOH — PEHCHHT.

IIpakTuka: BeinmoaHuTe 3a1aHue MoJieT APOHA B OTPAHMYEHHOM IIPOCTPAHCTBE, BHYTPH
3/1aHUS WIKA CKBO3b Y3KHE ITPOXOJIbI MEKIY MPEIATCTBUIMH.

Tema 7. 3axBar rpysa.

IIpakTuka: BeimosHuTE 3a7aHMe 3axBaT U IEPEMEIICHHME Ipy3a, AaKKypaTHas
TPaHCIIOPTUPOBKA.

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

IIpakTuka: BeinosHUTE KOHTPOJIBHOE 3aaHue 1o Moayito. IIponerers Tpacey.

Monyas Ne 4. «IIporpaMmmupoBanue 1151 I0J1€TOB BHYTpH nomewmenus. Pythony.

Tema 1. OcHoBbl mporpammupoBatnus BAC Ha Python.

IIpakTuka: OCHOBHBIE MOHATHUS O MporpaMmupoBaHuu U ynpasieHuu BAC. OcHoBHbIE
¢byHkuuu  nporpamMmmHoro  mosera.  OmepalMOHHbIE  CHUCTEMBl M HPOTPaMMBl  JJIs
IIPOrpaMMHUPOBAHMSI NIOJIETA.

Tema 2. PaGoTra co ClIMCKOM JaHHBIX.



[IpaxTuka: [IporpaMmmupoBanue aaroputMoB ynpasieHus bAC.

Tema 3. Pa3zpaboTka anropurmMa aBTOHOMHOTO mojieta BAC.

[Ipaktuka: PazpaboTka anroputma aBToHoMHOTO ToJjieta BAC.

Tema 4. IIpaktudeckoe 3amanue: Hamucars nporpammy Ha Python mis aBroHOMHOTO
nosiera BAC MynbTu potopHoro tumna BHyTpu nomeiienus (B orcyrcrsuu GPS curnana).

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

Tema 1. V3ydyeHue HaBBIKOB CO3JaHMsI QITOPUTMOB JJIsi OECHUIIOTHBIX JIETATEIbHBIX
anmaparoB (porpaMMHUpoBaHue aBTOoHOMHOTO ojiera Outdoor u Indoor).

[IpaxTuka. Pazpaborats anropurm aBroHOMHOTO nosera Outdoor u Indoor.

Tema 2. OOmue cBeieHus O 3bIKE MporpaMMupoBanus C++.

Jlexusi: OcHoBHbIE TIOHATUSA. AnaBUT s3bIKa. [IpocThie oneparum.

Tewma 3. Peanmuzarust C++ B mporpaMMUpOBaHUH APOHOB.

[IpaxTuka: [IpumMeHeHne MpakKTUYECKUX HABBIKOB ITPOrPAMMUPOBAHMUSL.

Tema 4. IIporpammupoBanue anroputmoB yrpasienust BAC.

[Ipaktuka: [IporpaMmupoBaTh OECIUIOTHUK Ha BBITIOJHEHHE MPOCTEHININX ACHCTBUIN
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hamucarp mporpammy Ha C++.

IIpakTrka: BeINOMHNUTE CKPUNT HAMMCAHUS TPOTPAMMBI.

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

Tema 1. CeHcopbl U JaTYMKK Ul cOOpa TaHHBIX.

Jlexumsi: Kak paborator garunku. Ponas natumkoB Ha ycTporictBe. [IpakTrka: kak
JaTYUKU paboTaroT ¢ HHpOpMaIen.

Tewma 2. JlaTunku: akcerepoMeTp, TUPOCKoIl, nainbHoMep GPS.

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

[Ipaktuka: MHTErpupyiiTe 1aTYMKU B CUCTEMY YIpPaBJICHMS APOHA, MOJAKIKOYHUB MX K
apyHHO—KOHTPOJIJIEPY MOJIETA.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOIA.

IIpaxtuka: Tpenaxep JalbHOMED PacCCTOSHKUE B MACTEPCKOM.

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

Tema 1. C60p, 00paboTKa M aHAIN3 JAHHBIX (POTOrPAMMETPUUECKOHN ChEMKH.

Jlexuus: M3ydyenue TexHoaoruu cobopa u 06paboTka TaHHBIX (POTOrpaMMETPHs ChbEMKH.

[IpakTrka: AHAIN3 OJTYYEHHBIX JAHHBIX 110 CPEeACTBaM (OTOrPAMMETPUUYECKON ChEMKH.

Tema 2. C60p, 00paboTKa U aHAINU3 JAHHBIX OPTOPOTOCHEMKH.



Jlexuus: V3yuenne TexHoJIOTUN cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHaTU3 NOJYYEHHBIX TAHHBIX MO CPEACTBAM OPTO(OTOCHEMKH.

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

Tema 1. Texnonorust npumenenns BAC B reoze3uu u kaprorpaduu.

Jlexuusi: Pa3Butue u npumenenus bBAC B reone3un u kaprorpadun. Coop u 06paboTka
naHHbIX. [Ipolieypa o ucnoap30BaHUIO BO3AYIIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumenseMsie BAC B Ipyrux oTpacisix, TaKuX Kak:

—  JIECHOE XO3SI1CTBO;

—  OXpaHa OKPYXKarolle! Cpessl;

—  CeJIbCKOXO35IUCTBEHHBIE PAOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEHTapu3anus yroauid. Co3aaHue 3JeKTPOHHBIX KapT MOJEH.

Jlexumsi: YTOYHEHHME TpaHUIl JIECHUYECTB. BEBIsSBICGHHME H OlGHKa yiepba ot
YPE3BBIYANHBIX CUTYaIIH.

Jlexiusi: COop, aHAJIM3 M aKTyaJlu3alus JAHHBIX O COCTOSIHUM OKPY)KAIOIIEH CpEeJibl.
Oukcanus BBIABIEHHBIX HapyUIEHHH HSKOJIOrMYECKOr0 3aKOHOJATENbCTBA. BbIsBIeHUE
HECAHKIIMOHUPOBAHHBIX CBAJIOK U OINPEIENIEHUE UX 0OBEMOB.

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

Tema 1. OCHOBBI aBUaMOJICTMPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpeneneHne aBUaMoJIeIMPOBAHUS U €r0 3HaUYCHHE B 00yYEHNH, pa3BICUSHHSIX
U Hay4dHbIX UccienoBanusax. [Ipakruka: BeIOpaTh MaTepuaisl U coopats kopiyc BAC.

Tema 2. OcHoBbl 3D — MoaenupoBaHUsI.

Jlexumsi: OcHOBHBIE TepMUHBI U NOHATUS B 3D — moaenupoBanuu. IIpouecc coznanus
3D moxmenei.

Tema 3. IIporpammuoe obecnieuenue s 3D — MozenupoBaHus.

[Ipakruka: [IpoextupoBanue kopmnyca u aeraieid bBAC.

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

[Ipaktuka: IlonroroButrs 3D-monmens s nedatn Ha 3D-mpunrtepe. OtpaboTarh
MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTApHUs POTPAMMHOTO 00eCTIeYeHHUS.

Tema 5. Ucnons3oBanue 3D — npuHTepa, neyars koMmrekryomux bAC.

Jlexuus: TexHosorus padotsl 3D npunTepa.

[Ipaktuka: [Teuats koMIuiekTyromux aeraieid. lllnudoska u 06paboTka neranei.

Tema 6. BeiOop HaBecHoro obopynosanust BAC.

[IpakTuka: DkcmnyaTanus HaBecHOro obopynoBanust BAC.

Tema 7. Marepuans! 1t mpou3sBoictBa BAC.

Jlexuus: 3HayeHne MPaBUIILHOTO BbIOOpa MaTepuanoB it mpousBoacTea BAC.



[Ipaktuka: BeiOpath onTuManbHele MaTepualibl i Tpou3BoacTBa Kopnyca BAC ¢

y4eToM TpeOOBaHMIA O MPOYHOCTH, a9POAUHAMHUKE U IKOHOMHUYECKON F(PPEKTUBHOCTH.
Moayab Ne 10. «I'onounslii BAC».

Tema 1. T'onounsiit BAC.

Jlexus: Onpenenenre roHouHoro BAC u ux pojib B COpEBHOBAHUSIX M YEMITMOHATAX.

[IpaxTuka: Pazpaborats 1 HacTpouTh ciopTuBHYIO0 BAC 17151 yyacTusi B roHKax.

Tema 2. Kitaccel, mpaBuiia, CyaeicTBoO.

Jlexuus: 3HaueHne copeBHoBaHUM 10 BAC g pa3BUTHS MHAYCTPUU U TEXHOJIOTMH B
o0nacTu OECIMIIOTHON aBUAILMH.

[Ipaktuka: IloaroroBka K ydacTHIO B COPEBHOBAHMSIX 10 aBTOHOMHOMY
MUJIOTUPOBAHNIO, COOMIOAst MpaBuia U TpeOOBaHUS K yHaCTHUKaM.

Tema 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKH M COBEPIICHCTBOBAHNE MAaCTEPCTRA.

[IpakTuka: YiydiieHrne HaBHIKOB MAHEBPUPOBAHUS M HABUTAIlUK ITyTEM MPOXOKIACHUS
CJIOXHBIX MapIIPYTOB Ha BpeEMsL.

Tema 4. 'OHOUYHBIE TPACCHI.

IIpaktuka: [Ipoxoxk1eHrEe TOHOYHBIX TPACC B OTKPBITOM ITPOCTPAHCTBE.

[Ipaktuka: IIpoXxokeHne FOHOUHBIX Tpacc Ha CUMYJISATOPE, OTPaOOTKa CIIOKHBIX
MapuIpyToB.

Tema 5. [Ipoxoxkaenne roHouyHoro ucreiTanus. [Ipaktuka: [IpoxoxkaeHHE TOHOYHBIX

TpacC Ha BPEMs, BBIIIOJIHCHUC CIIOKHBIX U ITPOCTBIX TOHOYHBIX HCITBITAaHHH.



5. Kanengapublii yueOHbIi rpadpuk

Cpoku

Bcero

HaumenoBaHue KoauuectBo | IIpoao/KuTEILHOCTb.
peaamn3anum, JAucuMmianHbl (MOayJIH). aKajem. .
(Homep) . 3aHATHII B O/THOTO 3aHSATHA
oS KOJIUY€eCTBO Ba3oBblii ypoBeHb 0CBOECHHS YacoB B — G
Y4eOHBIX HeleIb roa

1 1 Mogyns No 1. «OcHOBBI O€CITUIIOTHBIX aBHAITMOHHBIX 4 2 40
cucreM (BAC): apxutekrypa, BAC».

1 2 Monynp Ne 2. «TexHHUECKOE YCTPOWCTBO M KOMIIOHEHTHI 4 2 40
BAC».

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

1 2 Monyne Ne 4. «IIporpammupoBanne BAC st mosieToB 5 2 40
BHYTpU nomenieHusi Pythony.

1 2 Monyne Ne 5. «[IporpammupoBaHne KOHTpOJLIEpa, 5 2 40
yctaHoBJIeHHOTO Ha BAC nipu nomomm C++y.

1 3 Moayime Ne 6. «Mcnonp3oBanue natankoB BAC u coop 6 2 40
JAHHBIX).

1 2 Mogynbs Ne 7. «O06paboTka u aHAIM3 TaHHBIX TOJIETa 4 2 40
BAC».

1 3 Moayne Ne 8. «lIpumenenne BAC B pa3nuuHbIX 6 2 40
OTPaCIISX»

1 7 Mogyns Ne 9. «3D — MozenupoBaHue M MPOCKTUPOBAHUE del 2 40
BAC».

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




6. OneHo4YHbIe MaTePUAJIbI
6.1. @opMbl AMATHOCTHKH YCIEIHOI0 OCBOEHUSI MOy 1€l MpOorpaMMbl

HaumenoBanue D opmblI Dopmbl YPpOBHM 0CBOCHUs 3HAHUI
MOJYJIfAA 3aHATHH Mo/JABeIeHUs UTOr0B Huskui Cpennuit OtcyrcrBHe 3HAHUI
YPOBEHb YPOBEHb 3HAHUH
3HAHUH
ba3oBblii ypoBeHb 0CBOCHHS TPOrPAMMBI

Mopyas  Ne 1. | Jlekuuw, Omnpoc caymarenei no npoiieHHbIM | OTCyTCTBHE Hesnauurtensnsie | [Ipounsie 3HaHUSA B
«OcHOBBI JTUCKYCCUU TEMaM, IIO/IBE/ICHHE UTOTOB | 3HAHUM, cnabble | 3aTpyAHEHUS B | IMpaBUJIaX TEXHUKH
0eCnUI0THBIX (TeopeTuveckre | AMArHOCTUKH OCBOCHUS MOTYJIS. 3HAHUS 0 | oTBeTax 1o | 6e30MacHOCTH,
aBMAIHOHHBIX 3aHSTHS) Temsl st onpoca: IIPOWIEHHOM TEPMHUHOJIOTHU U | OTIPEJCIICHUSX,
cUCTEM (BAO): — MpaBWJIa TEXHUKU O€30TIaCHOCTH; MaTepuale OTPEICIECHUIX MPUMEHEHUN U CTPYKTypE
apXMTeKTypa, — onpenenenne bAC; BAC BAC
BAC». — kommoHeHThl BAC;

— 3Ha4eHue u npumenenne bAC;

— poib BAC B COBpeMEHHOM MHpE,

KaKue 3a/1a4 PEeLIaoT IpH MOMOIIH

BAC
Moayar  Ne 2. | Jlexuun, Ompoc caymareneid no npoiaeHHsM | OTCyTCTBHE Hesnauurtensusle | [Ipounbie 3HaHMs B 00J1acTH
«Texnuueckoe TUCKYCCUU TEMaM, IIOJIBEJICHHE UTOTOB | 3HaHMM, ciadble | MpOOEIb B | TEXHUYECKOI'0 YCTPOMCTBA.
YCTPOIicTBO U | (TeopeTHyeckue | AUArHOCTUKHU OCBOEHHS MOJYJIS. 3HAHHUS 0 | 3HAaHUU 3HaHUs [0 HapaMmerpam
KOMIIOHEHTBI 3aHATHSA). — TEXHHYECKHE  XapaKTEPUCTUKU | IPONIECHHOM TEPMHUHOJIOTUU U | KJIACCHU(PUKAIIUU BAC.
BAC». [IpakTuueckue BAC  (BeprosieTHOro/caMoJIeTHOTO | MaTtepuaie OIIpEaEIIEHUAX Texnuueckue

3aHATUSA TUIIA); TEXHUYECKOTO XapaKTEPUCTUKU

— Knmaccudukanuu BAC; ycrporictBa BAC | camoneTHoro u

— Poccuiickue npoussoaurenu bAC BEpPTOJIETHOTO THUIIA
Moayas Ne 3. BrinosiHeHuE ONETHOTO 3a4aHuUsA: Cnaboe ymenue | YMmeHue YBepeHHas paborta B
«[IpuHIATIBI IIunotupoBanne  Opu  MOMOINM | NUJIOTUPOBAHUA | MPABUIBLHO nporpamme FPV
noJiera | cumynstopoB u FPV. (mpoxoxnenue M0JIb30BATHCS
ynpasiaennst BAC». Tpacchl 3a 20 CeKyH) 000py/I0BaHNEM
Mopyas  Ne 4. | [IpakTuueckue Hanwucates nporpammy Ha Python ans | Monens He | He yBepeHHO€e | Mojenp neraer
«IIporpaMmMupoOBaH | 3aHATHS aBToHOMHOro mnoisiera bAC MynbeTu | neraer yIpaBJICHUE
ue BAC s POTOPHOIO THUIIA, BHYTpHU
NOJIETOB  BHYTPH
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NOMeLIeHus
Python».

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

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

He  KOHTPOJLIePa, | (TEOPETUYECKHE | — JIBUKEHUE KOTKPBITh, 3aKPbITh HUS 10JIb30BaThCS

YCTAHOBJIEHHOT'0 HA | 3aHATHUSA). 3axBaT» 000py10BaHNEM

BAC npu nomomm | [Ipakrnueckue

C++». 3aHATHS

Moayas  Ne 6. | Jlekuun, Hcnone3oBanue nporpaMmHoro | Cnalplii HaBBIK | YMEHHE YBepeHHas pabota c
«Hcnoan3oBanue TMCKYCCUU obecrnieueHus 111 00pabOTKH JaHHBIX | COOPKH U | IpaBUJIBHO 000py10BaHNEM e
natunkoB BAC u (Teoperuyeckue | u MIPUMEHEHUS, MOJTyYeHHUE | IKCIUTyaTalluu M0JIb30BaThCS noJiydyeHus: nHpopMaluu
c00p JaHHBIX». 3aHSITHS). nHpopmanuu u3 MOJTy4eHHBIX | 000OpynOBaHus | 000pYyJAOBaHHEM U

Moayar Ne 7. | IIpakTnueckue JAHHBIX IIPUMEHEHUE

«O0padoTka W | 3aHATHA TEXHOJIOTH

aHaJIn3 JaHHBIX

noJieta BAC».

Moayas Ne 8. | Jlexkuun, Hamwmcare  noknax, mnoxarotoButs | He  packpsita | IIpe3entanus Bri6pana aKTyaJjbHast
«IIpumenenne BAC | nuckyccun npeseHranuio Ha Temy: «bAC B | Tema [okiaza, | HOATOTOBIEHA, HE | oTpacib npuMeHeHus BAC,
B Pa3JIMYHBIX | (TEOPETUYECKHE | PA3IUYHBIX OTPACIISIX» Ipe3eHTAlMsI HE | pacKpbiTa  TeMma | JOKJIaJ MOJIHOCTBIO
0Tpacasax». 3aHATUS) MIOATOTOBJICHA JIOKJIaa pPacKpbIBAaET TEMY

Moayab Ne 9. «3D — | Jlexuun, OpranmzoBate Mactep — Kkiacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas paborta,
MOJIeJINPOBAHUE M | JUCKYCCUU pamKax KOTOPOTO ciymarenu | cOopKu U | IPaBUJIbHO MOJENTupoBaHUE MU cOOpKa
NPOEeKTHPOBAHUE (TeopeTHUYECKHE | CMOJCTHPYIOT W O(POPMAT MOJETb | MOJACIMPOBAHUS | MOJIb30BATHCS MOJEIU

BAC». 3aHATHUSA) BAC BAC 000pyI0BaHEM

Moayas  Ne 10. | IIpakTrueckue IIpoBeneHrne WUTOrOBOTO TOHOYHOTO

«I'onounbiii BACy. | 3aHATHA COPEBHOBATEIHLHOTO roJjera u

y4qaCTue BCEX cnymaTeneﬁ B
COpPCBHOBAHHNHA




7. PecypcHoe obecnieyeHue
7.1. TpeOoBaHUS K MOMeEIIEHUAM

7.1.1. Cneumnanu3upoBaHHbIC KIACCHl (KPYXKH) CO3Jal0Tcs Ha Oa3e oOieo0pa3oBaTeIbHbBIX
opraHu3aiui (IKom).

7.1.2. KonuuecTBO pabodmx MeCT I CO3JaHHS CIEIUATM3MPOBAHHOTO Kiacca (KpyxkKa) — He
MeHee 12 pabounx MecT /sl 00yJarOmIMXCsl.

7.1.3. Jlns co3maHus CieNMaIN3UPOBAHHBIX KJIACCOB (KPY)KKOB) HEOOXOIUMO MPEAYCMOTPETh
MTOMETICHUS JJTs IPOBEJCHUS aAYIUTOPHBIX, TPAKTHYSCKUX 3aHATHI M OpraHU3aI[uH TMOJIETHBIX 30H.

7.1.4. Jlna npoBeieHUs ayAUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOpPOE BKIIOYaeT B cels
CJIETYFOIINE 30HBI B COOTBETCTBUH C KOJUIECTBOM pabOUUX MECT:

— pabouas 30Ha CO CTOJIaMH, 000PYIOBAHHAS B TOM YHCJIC IEPCOHATBHBIMI KOMITLIOTEPAMH,

— PEMOHTHas CTaHUHMs U 30Ha 3D—neyaTu;

— pabodee MECTO MPETo/1aBaTelis;

—  Majas MoJIeTHas 30Ha.

Jnst mpoBeieHNs ayTUTOPHBIX, MPAKTUYECKUX 3aHATHI U OpraHu3alud MaJIOW MOJETHON 30HbI
PEKOMEHIOBaHO 00ecIeunTh momerieHue miomnanapio He Mmenee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MEHee 3 M.

7.1.5. OcHoBHas mojeTHas 30Ha — OOOpyJIOBaHHAs IUIOMIAAKA JUIS JTHUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIMIOTHBIX BO3IYIIHBIX CYJOB PEKOMEHJOBAHO 00ecneduTh MOMeENIeHHe 001eit
mwiomansro He MeHee 100 M2 1 BEICOTOI IOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex IOMeEIIEHHUAX HEOOXOIUMO OOECIIEYUTh OCBEIIEHUE B COOTBETCTBHUU C
neiictBytonumu TpedoBanussMu (CanlluH) k BHyTpeHHEMY OCBEIIEHUIO pabOYnX MECT.

7.1.7. Bo Bcex MOMEIIEHUSIX HEOOX0IMMO 00CCIICUNTh HaJIN4Ke ceTH MIHTEpHET CO CKOPOCThIO
He menee 100 Mo/c.

7.1.8. Ilpu opranuzanuu NOJETHBIX 30H HEOOXOIUMO 00ECIIEUUTh HANU4Ke IeMI(UPYIOIIETo
MOKPBITUS MoJ1a. [ToBepXHOCTH T0KHA OBITH MAaTOBOM U UMETh HEOJHOPOIHBINA PUCYHOK. JlomycTuMo
MCIO0JIb30BaHNE HalleYaTaHHBIX OAaHHEPOB.

7.1.9 Ilpu opranu3zanuu paboyux MecT 0OydaroIIMXCsl Ul NPAaKTUYeCKUX paboT HeoOX0AUMO
obecrieunTh (DYHKIIMOHAIBHBIE CHUCTEMBbl BEHTWIALIMM W OTOIUICHUS, TMO3BOJSIONINE MPOU3BOJIUTH
MPAKTUYECKUE 3aHATHSA, a TakKe HalM4yhe KOHTypa 3a3€MJICHHUS U1 DIEKTPONHUTAHUS U CETH
CITa00TOYHBIX TOJIKIIOYEHHUH C OMTOPA3BA3KON M BHYTPEHHUM COMPOTHUBICHUEM K DIIEKTPOIUTAHUIO U
c1aboTo4yHbIM ceTssM. HeoOxoaumo obecnieunTs Co3AaHne YCIOBHH ISt COXPAHHOCTH IOPOTOCTOSIIIETO
obopynoBaHus (CKIAJACKOE MOMEIICHHUE Al XpaHEeHHs, HaJuuue HWH)KEHEPHO—TEXHUYECKUX CPENICTB

OXpaHbl, B TOM YHUCJIC CUCTCMbI BI/II[COHa6J'IIO,Z[eHI/IH). OO0s13aTEIbHO: Tpe60BaHI/IC 1o



M0’Kapo0e30MacHOCTH — HAJIMYUE MPOBEPEHHOTO OTHETYIIMTENS, & TAKKE HATMYUE OTHEYTOPHBIX
ceiipoB MM CyMOK JUTS XpaHEHHUSI aKKyMYJIATOPOB.
7.2. MaTepuaJIbHO — TEXHHYECKOE OCHAIIIEHHE JIOIIAIKY MPOBeIeHNsI 00pa30BaTeILHOI0
nporuecca
7.2.1. O6mias 30Ha:
— CTEeJUIAXH JIJISl XpaHCHHsI 000PYI0BaHHUS;
— HMHTEPAKTUBHBIA UHBEHTAPh;

— SIIIUKY JUTsl XpaHEHUs Belel U 000pya0BaHUsI.

7.2.2. Manas noneTHas 30Ha:
— ceryarblil KyO He MeHee ueM 3x3x3M;
— MarThl JUIsl CMSTYeHUs yAapa Mpu NaJeHUN KONTEPOB;
— CTalMOHAPHBIN MOAYIIb; YIBTPa3BYKOBBIE U3JIydaTeId Masky (He MeHee 4 1IT.);

— KOMIUIEKT MPOBOJIOB IS COSMHEHUS U3ITydaTeseil; KperieHue u3aydaTeieil Ha CTeHY.

7.2.3. OcHOBHAs IMOJIETHAS 30HA:
— obmas miomaas He MmeHee 100—300 M2, orpaxkaeHue 3alUTHON CETKOM;
— KOMIUIEKT TPACCHI JISl TIOJIETOB;
— aMOPTU3UPYIOLIME MATHI Ha TOJI OOITEH TOJIETHOM 30HBI,

— CHCTeMa yJIbTPa3BYKOBOM HAaBUTaIlMU B MOMEIIEHUH, cOBMecTuMOM ¢ bBC.

7.2.4. PemouTHAas cTaHuus 1 30Ha 3D—1eyaru:
— ¢TOoJI paboYMii MOHTKHHUKA,
— paaMoaraparypsi;
— pabouee Kpeclio Ha KoJjiecax;
—  CTOJI KOMIIBIOTEPHBIH;
— 3D — npunTep;
— mporpamMmHoe o0ecrniedenue s co3aanus 3D — moenei;
— mporpamma s neyatu 3D — npuHTeEpa;
— TMasyibHask CTaHIMS ¢ (EeHOM;
— JIBIMOYJIOBUTEb;
— KIIEEBOI ITUCTOJIET;
— Halop HandueH;
— IITAaHTeHLIUPKYIb;

— Halop MapHUPHO—TYOILIEBOTO HHCTPYMEHTA;



— KJIIOYU JJIs IPOIIEUIEPOB;
— Ha0Op MHCTPYMEHTOB IS MAlKU;

— nepxarensb «TpeThs pyka» ¢ JIynou;

— KOBPUK JUIS IANKH;

— mpuOOp U3MEPEeHHUs HaNpsDKEHUs OaTapew;

— pyJeTKa U3MEpUTENIbHAs;

— 3@XHM JUIsl MOTOPOB;

— Ha0Op HIECTUT'PAHHBIX KIIOYEH yUIMHEHHBIX;
— Ha0Op OTBEPTOK JIJIsl TOUHBIX PabOT;

— TOPUEBOU KIIOY;

— KpUMIIED;

— LIypymnoBepT + Habop OUT;

— HOYTOYK;

— MBbIUIb KOMITbIOTEPHAS;

— PEMKOMIUIEKT, MpeJHa3HAYeHHbIH [UIsl MPOrpaMMHUPYEMOro  y4eOHOro

KBaJ[pOKONITEPA;

Habopa

— PEMKOMIUIEKT, MpeAHa3HauYeHHBIN 11 KOHCTPYKTOpa CIIOPTUBHOTO KBAJIPOKONTEPA;

— Tym0a AJisi MHCTPYMEHTOB CJiecapHasi.

7.2.5 Pabouee mecTo 00yJaromerocs:

MIPOrpaMMHUpPYyEMbIil yueOHbIH HAOOP KBAIPOKONTEPa;
— MpOrpaMMHpPyeMbIi y4eOHBII KBaAPOKOITED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaJIPOKOMITEPA;

— JAOIIOJTHUTCIIBHBIC AKKYMYJISATOPBI JJIA nporpaMmMupyeMbIX y‘Ie6HHX

KBaJPOKONTEPOB M CIIOPTHBHBIX KBAIPOKOIITEPOB;
— FPV ouku (mmem);
— KJIEeBOMW MHCTOJIET;
— Habop HaaduIel;
— IITaHT€HLUUPKYIIb;
— Habop MAapHUPHO—TYOLIEBOTO UHCTPYMEHTA;
— KIIIOY ISl IPOTIEIIEPOB;

— mnpubop uzMepenus Hanpspkenus LiPo 6arapeu;

HaboOpoB



— pyJeTKa U3MEpUTENbHAs;
— 3@XHUM JUIsl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOYCH YITHHCHHBIX;

— Ha0bOp OTBEPTOK ISl TOYHBIX PaboT;

— TOPUEBOU KJIIOY;

— KpHUMIIED;

— HOyTOYK (nm [I19BM);

— JIECKTOITHOE€ IporpaMMHoe obecriedenue i Hoytoyka (uiu [I9BM);
— (hoTorpaMMeTpruUecKOe IPOrpaMMHOE 00eCIEUEeHNUE;

— KOMIIBIOTCPHAA MBILIb,

— CHUMYJIATOP 11 aBTOHOMHBIX ITOJICTOB,

— MporpamMmHoe oOecriedeHre sl TPEXMEPHOTO MOJIETMPOBAHNS;

— pabouyee Kpecio Ha KoJiecax;

— TyMOa U1 UHCTPYMEHTOB ClIecapHasi;

— CTOJI KOMITbIOTE€PHBIH.

7.2.6 Pabouee mecTo nemarora:
— HOyTOYK (1nu [19BM);
— TYyJAbT PaTUOYIPABICHUS;
— JIECKTOITHOE IMpoTrpaMMHOe obecrieueHue s Hoyroyka (miu [I9BM);
— KOMIIBIOTEpPHASI MBIIIIb;
— CTOJI KOMITBIOTEPHBIH;
— pabouee Kpeciio Ha KoJiecax;
— MO®Y;
— MapIIpyTu3arop;

— poytep.



8. CIHCOK MCIO0JIb30BAHHOI JINTEpaTypPhbl:

®denepanbHblil 3ak0H 0T 29.12.2012 Ne 273—d3 «O6 o6pazoBannu B Poccuiickoit Demepariuim»
Vka3  Ilpe3unenta Poccuiickoit denepauuu oT 07.05.2018 Ne 204
«O HalMOHAJIBHBIX LESAX U CTpaTerMuecKux 3anadax paszButus Poccuiickoit denepanuu Ha
niepuo 10 2024 ronay.

Pacniopspxenue IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yrBepxaenun Crpareruu
pasButHs OccrimyioTHOW awanmu Poccuiickoit ®enepannu Ha mepuox go 2030 roma m Ha
nepcriekTuBy 110 2035 roia u 11aHa MEpOIPHUATHH TI0 €€ peaTn3alumy.

Pacniopsoxkenue IlpaButensctBa Poccmiickoit  @enmeparmun ot 31.03.2022 Ne 678-—p
«O0 yrBepxaennu KoHnenuuu pa3BUTHsI TONOJHUTENEHOTO 00Opa3oBaHUs A€Tel U MPU3HAHUU
yTpaTuBIIUM cHiTy pacrnopsbkenus [IpaBurensctBa Poccuiickoit @eneparun ot 04.09.2014

Ne 1726-p».

Opranuzanus  oOCHTYKMBaHUS  BO3AYIIHOTO  JIBIDKEHHS:  y4e€OHMK 11  CPEIHEro
npodeccuonanpHoro obpaszoBanms / A. JI. ®umun, A. P. becryrun, B. A. CanHukoB; moa
HayuyHou penakuuen 0. I'. [llarpakoBa. — MockBa: M3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccuonansroe obpazoBanne). — ISBN 978 — 5 — 534 — 07607 — 3.

becniunotHeie neratenpHple anmaparbl. OCHOBBI  ycTpoiicTBa M (DYHKIIMOHHUPOBAHUS
/AdanacreB, YueOHUKU U yueb. mocob. — MockBa: MAU. ISBN:978—5-85597—093—7.
becniunoTHble jeTatenbHbIE anmaparbl: HaArpy3KU W HarpeB: yuyeOHoe mocoOue JUIsl CpeHero
npodeccuoHanbHoro oopazosanus / B. . [loropenos. — 2—e u3n., ucnp. u gon. — Mocksa:
M3narensctBo FOpaiit, 2024. — 191 c. — (Ilpodeccuonansuoe obOpazoanue). — ISBN
978-5-534-10061—7. — Tekcrt: snexrponnsiii // ObpasoBarenbHas miardopma FOpaii [caiit].

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