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1. IlosicHuTEIBbHAA 3aIIUCKA
Beenenue

[Iporpamma «becnunoTHbie aBUAIIMOHHBIE cUCTEMBbD» (nanee — [Iporpamma) paccunrana
Ha oOyuwaromuxcst B Bo3pacte 12 — 17 ner, cpok peanuzanuu nporpammbl 1 y4deOHBIH Tron.
[IporpamMmma  mpeamonaraer  pa3BUTHE  OOydalIIMXCS B Oo0JacTd  MOJAEIMPOBAHUSA,
MPOrpaMMHUPOBaHMSI, NWJIOTHPOBAHMUS, a TaK)Ke HampaBieHa Ha (OpMHpPOBAHUE 3HAHUA U
HABBIKOB, HEOOXOOUMBIX [Uii PabOTHI ¢ OECHWIOTHBIMH ABHAIIMOHHBIMH CHCTEMaMH,
CHOCOOCTBYET Pa3BUTUIO MHKEHEPHO-KOHCTPYKTOPCKOro MblnuieHus. IIporpamma
«becniunoTHBIE aBHALIMOHHBIE CHCTEMBD» pa3pabOoTaHa C y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
HMHTEPECOB 1IEJIEBOM ayTUTOPUH 00yUarOIINXCS.

IIporpamma sBIII€TCS aBTOPCKOM M COCTaBJIE€HA JUIsl OPraHU3allMK JIOIOJHUTEIbHOU
JeSITEeIbHOCTH Ha 6a3e OCHOBHOI'O 001Iero, cpeaHero oouiero o0pa3oBanus 1 OpUEHTHPOBAaHA Ha
o0yyaromuxcs, MpOosSBISIOIINX UHTEPECHl U CKJIOHHOCTH B 00J1aCTH UHPOPMATUKU, MAaTEMAaTUKHY,
(u3HKY, TEXHOJIOTUHU, OCHOB 0€30I1aCHOCTH >KU3HEEATEIbHOCTH U aBUALIHU.

HopMmaTuBHbIe 0OCHOBaHHA 1151 pa3pa0oTKU NPOrpaMMbl:
— @enepanpHblid 3ak0H OT 29.12.2012 Ne 273—®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;
— VYka3 Ilpesunenta Poccuiickoii @enmepanmun ot 07.05.2018 Ne 204
«O HalMOHANBHBIX IIENIAX U CTpATETMYECKUX 3aqavax pa3Butus Poccuiickoit ®exepanuu Ha

nepuon 10 2024 roga;

— Pacnopsixenune [IpaButensctBa Poccuiickoit @eneparun ot 21.06.2023 Ne 1630—p
«O06 ytBepxkaenun Crpareruu pazButusi OecnumiioTHoW aBuauuu Poccuiickoir ®denepauuu Ha

nepuon 1o 2030 roga u Ha nepenektuBy A0 2035 roga v miiaHa MepoIpHUsATHI IO ee peaau3aluny,

— Pacnopsikenune IlpaButensctBa Poccuiickoit @enepanun ot 31.03.2022 Ne 678—p
«O06 yrBepkaeHnu KoHuenuu pa3BuTHs JOMOJIHUTEILHOTO 00pa3oBaHMs JeTel U MpU3HAHUH
yTpaTUBIIMM CHTy pactnopsbkeHus [IpaButenbctBa Poccuiickoit @eneparuu ot 04.09.2024
Ne 1726-p»;

— IloctanoBienue I71aBHOro rocygapCTBEHHOIO CaHHUTApHOro Bpada Poccuiickoin
Oenepauun ot 28.09.2020 Ne 28 «OO6 yrBepxaenun CII 2.4.3648-20 «CanutapHo—
SMHUJIEMUOJIOTHYECKHE TPeOOBAaHUS K OpraHu3alMsM BOCIUTAaHHUA U OOydYeHHs, OTIbIXa U
03JIOPOBJICHUS JIETEH U MOJIOJICHKI;

— IIpuxa3z MunuctepctBa mnpocsemenust Poccuiickoit ®denepanuu ot 27.07.2022
Ne 629 «OO6 yrBepxknenun Ilopsinka opraHuzanuMM M OCYLIECTBICHHS OOpa3oBaTEIbHOMN

JACATCIIBHOCTH I10 AOIIOJIHUTCIBHBIM O6H.I€O6p8.30BaTeJ'IBHBIM ImporpamMmmamm».



HanpaBJjieHHOCTH POrpaMMbl — TEXHUYECKasl.

AKTYyaJIbHOCTH NPOrPaMMBbl.

B coorBerctBun ¢ yrBepxkneHHou IIpaBurensctBom  Poccuiickoi ®@enepauuu
pacniopsbkerueM oT 21 uronst 2023 Ne 1630—p Crparerueil pa3BuTusi O€CIMIOTHON aBHAllUM Ha
niepuos 10 2030 roga u Ha nepcnekTuBy A0 2035 rona, B OamkaiIime mecTh ¢ MOJOBUHOM JIET B
Poccun nomkHa NOSBUTHCS HOBask OTpacib SKOHOMMKH, CBSI3aHHAs C TPOM3BOJICTBOM U
HCIIOJIb30BAaHUEM TIpaKAaHCKUX OecnwiloTHbIX amnmapaTtoB. Jlannas Ilporpamma B pamkax
denepansHoro mpoexta’ «Kampsl /I BeCIHIOTHBIX ABHAIMOHHBIX CHCTEM» HALMOHAIHHOTO
npoekta «becnuiIoTHbIE aBHAIIMOHHBIE CHUCTEMbD» O00ECleYHBAEeT OOYyYaIOIUMCSI BO3MOKHOCTD
OCBOUTH 3HAHUS B 00J1aCTH OECIMIIOTHBIX JIETATENbHBIX alllapaToB, HABBIKK IPOTrPaMMHUPOBAHUS,
MO/IEJIMPOBaHUs U MUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIIEE BPEMS SIBIISIFOTCS. BOCTPEOOBaHHBIMHU.
Konnenuus [IporpaMMbl Oka3bIBaeT BIMSHUE Ha PAaCIIMPEHUE JAOMOJHUTEIBHOTO 00pa3oBaHUS
o0yJaromuxcs, pealu3alyio MOJOJCKHOW TOJIUTUKM M CO3JAAHHUE CHCTEMBbl IOATOTOBKH
CIIELIMAJIUCTOB B 00JacTH pa3pabOTKH, TMPOM3BOACTBA M DIKCIUIyaTallud OECIHMIOTHBIX
ABUAIMOHHBIX CUCTEM, a TAKXKE KOHTPOJIb 32 YPOBHEM KBaJIM(PUKAIIMK TaKUX creruanuctos. [Ipu
peanm3aluy  MpOeKTa OOJbIIOe BHUMAHHME YIEISICTCS IPUBJICUYCHUIO  O0YYarOIIUXCs
00pa30BaTEeNIbHBIX OpPraHM3alMi K y4yacTMIO B NporpaMmax MO OeCHMJIOTHBIM aBHAIIMOHHBIM
cuctemaM. TakuMm 00pazoM, BO3MOXKHO YCHIIUTh TEXHOJIOTMYECKUN MOTEHLIMAN JIs1 00ecreueHus
0€30MacHOCTH CTPaHbl, MOBBILIEHUS 3()(HEKTUBHOCTH SIKOHOMUKU U YIYUIIEHUS KauecTBa KU3HU
rpaxaald. B utore B Poccun nomkHa BOZHUKHYTh HOBasi SJKOHOMUYECKAsi OTpacilb, CBA3aHHAsS C
pa3paboTKOil U UCTIOJIB30BAaHUEM I'PaXIAHCKUX OECITMIIOTHBIX amaparos.

HoBu3Ha 5T0i1 mporpaMMbl 3aKJII04aETCsl B UHTETPAIllii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JNOCTHXKEHUM B o0jacTH Majoi OeCHMIOTHOW aBHAIMM, a TaKKe HCIOJIb30BAaHUM LHU(POBBIX
TEXHOJIOTHH, BKITIOYast HU(PPOBOl 00pa30BaTEIbHBIA KOHTEHT.

Metoas! u popMmsbl peasu3anuu IlporpaMmmei:

—  OJHMM M3 KJIHOYEBBIX METOJOB SIBJIIETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHHue,
KOTOpOE TMO3BOJISIET 00YJaIOUIMMCs TPUHUMATh AKTUBHOE ydacThe B pa3pabOTKe W pean3ainui
peanbHBIX TPOEKTOB, CBS3aHHBIX ¢ wHcnoib3oBaHueM bBAC. DTOT MeToa CcrnocoOCTByeT
yIyOJIeHHIO 3HAHUM, Pa3BUTHIO TBOPUYECKOTO MBIIIICHUS! ¥ HABBIKOB KOMAaHIHOM paboThI;

— HMHTEePAKTHBHbIE MeTOAbl O00y4YeHMsl, TaKHM€ KaK CUMYJSIUS U BHUPTyaJbHbIC
7abopaTopun, WrpaloT BAXKHYIO pOJib B MOATOTOBKE crneruanuctoB o BAC. CrenuanbHbie

NIpOrpaMMHBIC KOMIIJICKCHI IMO3BOJIAIOT MOACIUPOBATH PA3JIMYHBIC CHCHAPWUU IIOJICTAa APOHOB,

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



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

aHAJIM3UPOBATh MOBEJICHUE allllapaToOB B CJIOXHBIX YCIOBUAX U MPOBOJUTH HKCIIEPUMEHTHI 0e3
PHUCKa MTOBPEKICHUS JOPOTrOCTOSIIEN TEXHUKU;

— MpaKkTHYecKHe 3aHATHS, T7le 00ydJarouuecs MOTYT HEMOCPEACTBEHHO YIPABIISThH
OeCHIJIOTHBIMU ABUALIMOHHBIMU CHUCTEMaMU, SIBISIOTCS HEOTHEMJIEMOM 4YacTblo yueOHOro
mporecca. DTH 3aHATUS TO3BOJSIOT OTPabOTaTh HABBIKM YIIPABJICHUS APOHOM, OLIEHUTH €Tro
NOBCACHUC B PA3JIMYHBIX CUTYallUAX U YCOBCPIICHCTBOBATL TCXHUKY MUJIOTUPOBAHUA,

— TeopeTHYeCKHe JIEKIMH H CeMHUHAPCKUE 3aHATHSA, HAIIPABJICHHbIC HA M3y4CHHE
OCHOB OECIMWJIOTHBIX ABUAIMOHHBIX CHCTEM, MPHUHIIMIIOB MOJIETa U YIPABJICHUS, TEXHUUYECKOTO
yCTpOﬁCTBa " aCTICKTOB IMIPUMCHCHUA BAC B PA3INYIHBIX OTPACIIAX;

—  COPeBHOBATEJbHBIH METOJ — 3TO CIIOCO0 BHIMOIHEHUS IPAKTUYECKUX YIPAXKHEHHUH
B (opme copeBHOBaHMIl. CyIIHOCTh METOJA 3aKJII0YAaeTCSd B MCIOJIB30BAaHUU COPEBHOBAHUI B
Ka4CCTBC CPCACTBA MMOBBIICHUS YPOBHA IIOATOTOBJICHHOCTH 06yanOIHHXC$I.

@opMaMu OpraHM3allMy 3aHATHI SBIAIOTCA TpynmnoBas (TeopeTHYeckas 4YacTh) U
WHIMBHUIYaJIbHO — TPYIIOBas (MpaKTUYeCKas 4acTh).

Ieparornyeckasi mesj1eco00Pa3HOCTb HACTOSIICH MPOrpaMMbl 3aKJIFOYAETCS B TOM, YTO
1ocjie €e OCBOCHMS OOYdaloIIMecs MOJIydaT 3HaHUS U YMEHUS, KOTOPbIE MO3BOJAT MM TOHSTH
OCHOBBI YCTPOWCTBA OECIMIIOTHOTO JIETATEIFHOTO anmapara, IPHHLIUIIB paOOTHl BCEX €0 CUCTEM
U UX B3aUMOJEUCTBHS, TEXHOJIOTHIO MUIOTUPOBAHUS M YINPABIEHUS, & TAK)KE€ OTTOUUTH CBOU
HaBblkM B nuiaoTHpoBaHnd BAC M MOJy4yuTh COPEBHOBATENBHBIA OIBIT HAa Pa3IMYHBIX
TPEHUPOBOYHBIX Oa3ax.

Hacrosimass mporpaMma COOTBETCTBYET OOIIEKYJbTYPHOMY YPOBHIO OCBOCHHUS U
IpeJIoiaraeT yIO0BICTBOPEHHE MMO3HABATEIBLHOTO MHTEpeca 00ydarollerocs, paclIiupeHue ero
UHGOPMHUPOBAHHOCTH B 00JacTH OECNUJIOTHBIX JIETAaTENbHBIX allapaToB M CHCTEM, a TaKXKe
oOoraieHue HaBbIKaMU OOLICHHUSI U MPUOOpETEHUE YMEHHH COBMECTHOW JIESTENbHOCTU MpPU
OCBOEHUH IIPOrPaMMBI.

Heap IlporpaMMbl AOMOTHUTENBHOTO 00pa30BaHUs MpeanoyaraeT (GopMupoBaHHE U
paszButHe MpodeccuoHaNbHON OpUeHTalud OOYydYalollerocs, pa3BUTHE WHTEIICKTYaJIbHBIX
CIIOCOOHOCTEH U MMO3HABATEIBHOIO HHTEpEca K OECIIMIOTHBIM aBUAIIMOHHBIM CUCTEMAaM.

3agauu:

JInuHOCTHBIE (BOCIMTATE/IbHbIE):

— BOCHHUTaTh MHTEpEC K TEXHUKE WU TPYyLY, pPa3BUBATh TBOPYECKHE CIOCOOHOCTHU
1 pOopMHPOBATH KOHCTPYKTOPCKHE YMEHUS M HABBIKH;

—  NPHUBUTH KYJIbTYPY IPOU3BOJCTBA U COOPKU OECIIMIIOTHBIX aBUALIMOHHBIX CUCTEM;

—  chopMHPOBATh YYBCTBA KOJJICKTUBU3MA, B3aUMOIIOMOIIIH;



— BOCIIUMTAThb BOJIIO, HYBCTBO CaAMOKOHTPOJISA, OTBETCTBCHHOCTHU,

— chopMHupoBaTh CO3HATENBHOE OTHOIIEHHWE K Oe30macHOCTH Tpyda IIpH

H3TOTOBJICHUH MOJICIICH;

T BOCIIUTATb TI'PaA)KAAHCTBCHHOCTb, TOJICPAHTHOCThb, HAYXOBHO — HPABCTBCHHOC

CaMOCO3HAaHHC,

5 (1)OpMI/IpOBaTB NaTpUOTUYCCKYHO MMO3UIHIO ITOAPOCTKA YCPE3 BKIIOUYCHUEC €TO B

TCXHUYCCKOC TBOPUCCTBO U MO3HABATCIIBHYIO ACATCIIbHOCTD.

MeTtanpeameTrHble (pa3BuBaKOIIKe):

— Pa3BUTH y 06yqa}onmxc;1 JJICMCHTBI TCXHHUYCCKOI'O MBIIJICHHA,

M300peTaTeIbHOCTH, TBOPUYECKON MHULINATUBBI,
—  Pa3BUTH IJ1a30Mep, OBICTPOTY pEaKIIUu;
—  pa3BUTH ycepaue, TeprieHue B OCBOCHUH 3HAHMIA;

— (¢GopMHpOBAaTh OCO3HAHUE POJIM TEXHUKH W TEXHOJOTHH IJs1 HPOTrPEeCCUBHOTO

pa3BUTHS 00IIECTBA;

— TIOBBIIIEHUE CEHCOPHOM 4YYyBCTBUTEIBHOCTH, DPA3BUTHE MEJIKOM MOTOPUKH U
CHHXpOHHM3AaIMA paboThl 00eMX pyK 3a cueT OOy4deHHs MNWIOTHPOBAHMUS OECHHIOTHBIX

JICTATCJIBHBIX allllapaToB;

- Pa3sBUTHUC HCI/IXO(i)I/BI/IOJIOI‘I/I‘ICCKI/IX KauCCTB YYCHHUKOB: IIaMATb, BHHUMAHUC,

CIIOCOOHOCTH JIOTUYECKU MBICIHUTh, aHATM3UPOBATh, KOHIIEHTPUPOBATh BHUMAaHKE Ha TTTaBHOM.
IIpeameTHbie (00yuarommue):
—  BbIpa0OTKa HABBIKOB MIJIOTUPOBAHUS OSCIMIOTHBIX JIETATEIbHBIX alllapaToB;

— JAaTb ICPBOHAYAJIIBHBIC 3HAHUA O KOHCTPYKIUH OECHUIOTHBIX JIETATENLHBIX

anmnapaTos;
—  Hay4uThb IPaBUIAM OOCIyKHBaHHs, COOPKU OECIIMIIOTHBIX JIETAaTEIbHbIX aNapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  O3HAaKOMHUTbH C MpaBUJIaMu 0€30IacHOM paboThl C UHCTPYMEHTaMH;
—  O3HAaKOMHTH C IMPHUHIUIIOM PabOThl aBUAMOJEJIBHBIX JBUraTelIed U UX rPaMOTHOU
JKCILTyaTaluy;

—  JaTh IepBOHAYAJbHBIC 3HAHUS IO PAJAMODJIEKTPOHUKE U OOYYUTHh MPUHIUIIAM

paboThl paguonepesaonero 000pyI10BaHusl, €ro HaCTPOHKOIA;
— nartb 3HaHUsA B obsactu 3D — moaenupoBanus u npoektupoanus bAC;

— o0yuuTh mpaBwiIaM O€30MacHOW JKCIUTyaTallMd OCECHMIOTHBIX JIETATEIbHBIX
anrmaparos.
Cpoxu peanuzauum IIporpammsi: 144 yaca.
YpoBeHb NpOrpaMMbl: 0OJTHOYpPOBHEBas (0a30BbIi YPOBEHb OCBOCHHS ).

Pexxum 3ansiTmii: rpynmna u3 12 genoBek, 2 pasa B Helelo 1o 2 yaca (4 yaca B HEJIeIo,



16 gyacoB B mecs1l, 144 gaca B ron); 1 akagemudeckuii yac - 45 MuHyT, nepemeHa 15 MUHyT.

Ili1anupyemble pe3yabTaTbl 00y4YeHHSI:

B pesyabrare o0yueHusi oOyuyamommecss B KOHLEe Y4eOHOro roaa oOBJIAJeIOT

HEOOXOAMMOM CUCTEMOI 3HaHUI, yMEHHIA U HABBIKOB.

By,HeT 3Hamb U ymembsvp B paMKaxX OCBOCHUA 0azoBoro YPOBH::

3name:

— TEXHHKY 0€30M1aCHOCTH MPH PaboTe ¢ MHCTPYMEHTAMU
U 3JIEKTPOOOOPY/I0BaHUEM;

— ocHoBsI BAC;

— OCHOB TEXHMYECKOTO yCTpOoicTBa M KOMIIOHEHTOB BAC;

— s13bIKU TIporpammupoBanne bAC;

— 3HaveHue u npuMmeHeHue bAC B COBpeMEHHOM MUDE;

— 0COOEHHOCTHU PETYIUPOBKU U yIPABICHHS KBAAPOKONTEPOM;
— YCTPOMCTBO U MPUHIUIT PAOOTHI AJIEKTPOABUTATEIICH.

Ymemny:

— TIOJIB30BATHCS pAa0OYHM UHCTPYMEHTOM;

— paboTaTh C IEKTPOOOOPYIOBAHHUEM;

— OCYILECTBIISATH MAJIOTUPOBAHKUE KBAIPOKOIITEPOB;

— yIpaBisaTh KBajgpokontepom FPV;

— HACTpaWBaTh YaCTOTHI BU/ICO MEPEIAIONINX YCTPOUCTB;
— HACTpauBaTh MOJETHBIA KOHTPOJIJIEP KBAAPOKOIITEPA;
— HAacTpauBarTh allapaTypy ylupasiIeHUs,

— 3apsKaTh aKKyMYJISTOPEIL.

BYI[CT 3Hamb U ymemsp B paMKax OCBOCHUA IIPOJABUHYTOI'O YPOBHS:

3name:

— YCTPOMCTBO M MPUHIUIN PabOThI paiuonepe1aTInKoOB;

— Tpouenypy noxydeHusi, o0paboTKH U aHaiau3a JaHHbIX nojera BAC;
— OpUHIMI paboThl (HOTO NMepealoIUX YCTPOUCTB;

— IpaBWIA HKCIUTyaTallul aKKyMYJISITOPOB

— mpouecc 3D — mogenupoBanus 1 npoektupoBanusi BAC.

Ymems:

— JIMarHOCTHPOBAaTh M HWCHPABIATh OIIMOKKM B paboTe MpPOrpaMMHOTO
obecrieueHus rpu paboTe ¢ JaHHBIMHU, TOJTYYEHHBIMHU IPU paboTe C MOJIE3HOM
Harpy3Kkoi;

— MOJIEIIMPOBAThH M MPOU3BOJUTH IeYaTh KOMIUIEKTYromuX mozaeneit BAC Ha
3 — D nmpunTepe.

IIo

— TBOPYECKH MOJXOJIUTH K COOpKE KBAJIPOKONTEPA;

OKOHYAHHIO
Kypca Oynet
o0JaaTh
CIEAYIOLUMHU
Kauecmeamu:

— YMETb aHAJIM3UPOBATS;
— JOBOJUTH HAYATOE JEJIO 10 KOHIIA;
— BBIIOJIHATH MOPYYEHUSI KOJUIEKTHBA, pabOTaTh B IPYIIIE;

pebsiTam;

— OKa3bIBaTh NIOMOIIb B pa60Te Haa MOACJIBIO POBECHUKAM W MJIaJIINM

— CTPEMUTHCA COPECBHOBATHCH, IIPOABIIATH cebs B COPCBHOBAHUH.
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Ipouecc nadopa wu ¢(opmMupoBaHUSA TPYIIL.

OObpazoBaTenbHble  OpraHU3aINH

PYKOBOACTBYIOTCS BHYTPCHHUMHU HOPMATHBHO — IMMPAaBOBBIMU OCHOBAHUAMU IIPU q)OpMI/IpOBaHI/II/I

nporecca Habopa U YKOMIUIEKTOBKH TPYIII Ha MPOTrPaMMbI JOMIOJIHUTEIIBHOTO 00pa30BaHHUS.

2. Y4eOHBIH NJIaH MPOrpaMMbl

HaunmeHnoBanme
Bcero
YPOBHS Homep u HaumMeHOBaHME MOAY ISt 4ACOB Teopus | [IpakTuka
NMPOrpamMMmbl
Monyne  Nel. «OcHOBBI  OECHHIIOTHBIX
ABUAIMOHHBIX CUCTEM (BAC): 8 8 0
apxutekrypa, bAC»
Monyinb Ne2. «TexHuyeckoe ycTpOHCTBO U 8 6 2
KoMroHeHTsI BAC»
§ Mopayne Ne3. «llpuHummel mnonera u 36 5 34
= ynpasieHust BAC»
& Monyns Ned. «IIporpammuposanue BAC
> 10 0 10
2 JUTSI TIOJIETOB BHYTpH nomelenus Pythony
= Mopyns Nes. «IIporpammupoBanue
g KOHTpoJIIepa, yctaHoBiaeHHoro Ha BAC 10 2 8
2 npu nomouy C++»
>
N Mopynb Ne6. «Mcnonb3oBaHue AaTYMKOB
o 12 4 8
M BAC u c6op naHHBIX»
% Mopayns No7. «OOpaboTka © aHaIM3 8 4 4
= naHHBIX nonera BAC»
Monyne  Ne8. «IIpumenenne BAC B 12 12 0
Pa3IMYHBIX OTPACIIIX)
Moayne Ne9. «3D — monenupoBaHue M
30 7 23
npoektupoBanne bBAC»
Mopynb NelO. «['onounsiit BACy» 10 2 8
Hroro: 144 47 97




3. YueOHO-TEeMaTHYEeCKUH IJIAH

3.1. VTII mporpaMmsbl COCTOUT U3 OJHOI'O 0a30BOro YPOBHSI OCBOCHHA. COI[ep)KaHI/IC KaXZ10ro ypoBHs IOCTPOCHO Ha MOAYJIbHOM IIPUHIUAIIC.

CTpykTypHOH enuHUIEH Y4eOHOTO MOJIYJS SBISIOTCSA TeMBL. B peanusanuu mporpamMmbl IPUMEHSETCS MO3TAIHAs TEXHOJIOTUs 00y4YeHUs OT

«IPOCTOTO» K «CITOXKHOMY».
3.2. BaxxHast poJib Ipr OCBOCHUH IIPOTPaAMMBI OTBOJIUTCSI MaTepHaiaM, pa3paboTaHHBIM B paMKaX MPUMEHEHUs III(PPOBOro 00pa3oBaTeIbHOTO

KOHTCHTA.

3.3. ITo oxoHYaHUU KaxKa0ro MOAyJisd nporpaMMoﬁ npeayCcMoOTpCHa Q)opMa KOHTPOJI B BUAC TEMATUYCCKOI'O OIIPOCa, IIPAKTHUYCCKOIO 3aaHuA,

MIPOEKTHOM pabOTHI.

HanmenoBanue Homep u HanMeHOBaHMe MOTYJISI Tpynoemkoct | Teopusi | IlpakTuka dopma Marepuan pisa HOK
YPOBHS b BCEro 4acos KOHTPOJISI (uudpoBoii
MPOrpaMMbI o0pa3oBaTeIbHBII
KOHTEHT) *
Monpyab Nel. «OcHOBBI 6eCIMJIOTHBIX Tecrt IHOK Ne 1.
aBuanuoHHbIX cuctem (BAC): 8 8 0
= apxurektypa, BAC».
§ Tewma 1. BBogHOE 3aHsATHE (TEXHHUKA 2 2 0
g 6e30MacHOCTH).
(=)
= Tema 2. Teopernueckue ocHoBbI BAC. 2 2 0
=
E Tema 3. Apxurekrypa BAC. 2 2 0
§ Tema 4. 3nauenue u npumenenus: BAC 2 2 0 Omnpoc B pamkax
S B COBPEMEHHOM MHPE. TPOHICHHBIX TEM
= Monayan Ne2. «Texuuueckoe 8 6 2 Tect LTOK Ne 2.
§_ ycTpoiicTBO 1 KOMNIOHeHThI BAC».
-~ Tema 1. OCHOBHBIE TEXHUYECKHE
:.En xapaktepuctuku BAC BepToneTHoro u 2 2 0
& CaMOJIETHOT'O THIIOB.
é Tema 2. Knaccudukarusi 6eCIIOTHBIX 2 2 0
JIeTaTEeNbHBIX aMapaToB.
Tewma 3. Kommnekc ynpasnenust BAC. 2 0 2




Tewma 4. Poccuiickue Npon3BOIUTENN

Omnpoc B pamkax

BAC 1 1X LeJH, 2 2 0 MPONIEHHBIX
TEM
Monyab Ne3. «[IpyHUMOBI 10JIETa U 36 2 34 Teer [HOK Ne 3.
ynpasienuss BACy.
Tema 1. bezonacHOCTh MOJETOB. 2 1 1
Tewma 2. Texunuka 6a30Boro 12 0 12
nuiotupoBanusi FPV.
Tewma 3. Ynpasnenue BAC. 2 1 1
Tewma 4. Ilpaktuka nonero BAC. 8 0 8
Tema 5. AspoivHaMuKa U AMHAMHKA 2 0 2
MOJIETA.
Tema 6. [loneTsl B OrpaHMu€HHOM 6 0 6
MIPOCTPAHCTBEY, IPOH — PEMCHUHT.
Tewma 7. 3axBat rpysa. 2 2
BeimosiHuTh
Tema 8. BoInosiHEHNE KOHTPOJIBHOTO 2 0 2 IIOJIET C
MOJIETHOTO 3a1aHUsl. MOJIHATHEM
rpysa

Monyas Ne4. IIporpammupoBanue [HOK Ne 4.
JJ1s1 I0J1€TOB BHYTPH MOMeIleHU s 10 0 10 Tect
Python».
Tema 1. OcHOBBI IPOrpaMMUPOBAHUS 4 0 4
BAC na Python.
Tewma 2. PaboTa co CICKOM JTaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anroputma

2 0 2
aBToHOMHOro nosuera BAC.
Tema 4. Co31aTh CKPUIIT Ha A3bIKE
nporpammupoBanus Python s TpakTiueckoe
CaMOCTOSITEIBHOTO YITPaBICHUS 2 0 2

3a/laHue

KBaJIPOKOIITEPOM B TIOMEIIIEHUH 0e3
ucronb3oBanusa curgaina GPS.




Monyb NeS. «lIporpammupoBanue

LOK Ne 5.

KOHTpOJIepa, yCTAHOBJIEHHOI0 HA 10 2 Tect

BAC npu nomouu C++».

Tema 1. 3ydyeHune HaBBIKOB CO3/IaHUS

AITOPUTMOB JIJIs1 O€CTTUIOTHBIX

JIeTaTeNbHBIX alapaToB. 2 0

(mporpaMMHupoOBaHUE ABTOHOMHOTO

nojerta) (Outdoor u Indoor).

Tema 2. O01MIE CBEAECHUS O SI3BIKE 2 2

nporpamMmmupoBanust C++.

Tema 3. Peasmmzanusa C++ B 2 0

IPOrpaMMHUPOBAHUHU JIPOHOB.

Tema 4. [IporpammupoBanue 2 0

anroputmoB yrpasyenust BAC.

Tema 5. Co3naTh CKPUIT Ha A3bIKE 2 0 [IpakTnueckoe

nporpaMmupoBanus C++. 3a/1aHKe

Monpyab Ne6. «Ucnosib30BaHue I[TOK Ne 6.
12 4 Tecr

paTtunkoB BAC u cOop 1aHHBIX».

Tema 1. CeHncopsl 1 naTuuku 175t coopa 4 2

JAHHBIX.

Tewma 2. JlaTunku: akcenepomeTp, 4 2

rupockon, fansHomep GPS.

Tewma 3. laTunku npu cOopke B 4 0 IIpakTuka

MaCTEepPCKOM. cOOpKH

Monayab Ne7. «O0padoTKka M aHAJIU3 IHOK Ne 7.
8 4 Tect

JaHHBIX mojaeTa BAC».

Tema 1. Coop, 00paboTka 1 aHAIH3

JAHHBIX POTOTpaMMETPUUYECKOM 4 2

CHEMKH.

Tema 2. Coop, 0OpaboTka 1 aHaIU3 4 2

JAHHBIX OPTO(HOTOCHEMKH.

Monyab Ne8. «[Ipumenenne BAC B 12 12 Tecr I[HOK Ne 8.

Pa3JIMYHBIX OTPACJIAX).

Tema 1. Texnonorus npumenenus: BAC 4 4

B T'€0JIe3UH U KapTorpaduu.




Tewma 2. Texnonoruu npumenenus bAC
B IPYT'HX OTPACAX, TAKUX KaK:

— JIECHOE XO3SHCTBO;

— OXpaHa OKpYXarollel cpeabl;

— CeJIbCKOXO03UCTBEHHbIE PA0OTHI.

[IpoexTHas
pabora.
Jloknan o
TEXHOJIOTUH
MIPUMEHEHUS

Monyab Ne9. «3D — mogeanpoBanune u
npoexkTupoBanue BAC».

Tect

LIOK Ne 9.

Tema 1. OcHOBEI ABUaMOJCIIMPOBAHUSA
CaMOJICTHOI'O THIIA.

Tewma 2. OcHoBsl 3D — MonienupoBaHusi.

Tewma 3. I1O gns 3D — moaenupoBaHusi.

Tewma 4. [Toaroroska 3D — monenu
[eYaTH.

o Ol DN

Tema 5. McnonszoBanue 3D— npuntepa
JUTSI TIeYaTH KOMILICKTYIOIIUX.

Tema 6. Bei6op HaBecHOTO
obopynoBanus BAC.

Tema 7. Marepuaisl 11 IpOU3BOACTBA
BAC.

[Tpounssectu
MOJEND JJIst
MEYaTH.

Mopyab Nel0 «I'onounsbiii BAC».

Tect

LHOK Ne 10.

Tema 1. 'onounsriit FAC.

Tema 2. Kimaccrl, mpaBwuiia, Cy1eicTBO.

Tewma 3. IlocTpoeHue cnOpTUBHOM
TPEHUPOBKHU U COBEPILICHCTBOBAHUE
MAaCTEPCTBA.

Tema 4. 'oHOUHBIE TPACCHD.
4.1 B OTKpBITOM ITPOCTPAHCTBE.

4.2 Ha FPV.

Tema 5. IIpoxox1I€eHUE TOHOYHOTO
UCIIBITaHUSI.

[Ipoxoxnenue
TOHOYHOI'O
UCIIBITAaHUS

Hroro:

72

29

43




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



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

4.Coaep:kanue nNporpamMmbl
4.1. ba3oBblii YypOBeHb OCBOCHUS

Moayab Ne 1. «OcHoBbI Oecnin10THBIX aBUAHOHHBIX cucTeM (BAC): apxuTekTypa
BAC».

Tema 1. BBogHoe 3ansaTue. TexHuka 0€30I1aCHOCTH.

Jlexmus: MHcTpykTax mo TexHuke Oe3omacHocTtH. TexHuka OezomacHocTH. [IpaBumma
MOBE/ICHUS B TIOMEILIEHUH, TJI€ TPOBOISATCS 3aHATHSL.

Tema 2. Teoperuueckue ocHoBbI BAC.

Jlekmusa:  3HAKOMCTBO C  OecnMIOTHBIMU — aBuanoHHbIMH  cuctemamu (BAC).
Omnpenenenne becnunornoit ApuarmonHoit Cucremsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexuusi: 3HaueHUE apXUTEKTYPHI 1715 3D HEKTHBHOTO PYHKITMOHUPOBAHUS U YITPABICHUS
BAC. KomnonenTtslt BAC camosnetrHoro tuna.

Tewma 4. 3nauenue u npumeHeHust BAC B coBpeMeHHOM MUDE.

Jlexuus: Posib TEXHMUECKUX XapaKTEPUCTUK U pa3nudHbIX BU10B BAC B perenuu
pa3JIMYHBIX 3a/1a4.

Monayab Ne 2. «TexHuueckoe ycTpoiicTBO 1 KOMIOHeHTHI BAC».

Tema 1. OcHoBHBIE TexHUYEeCKHE XapakTepucTHKu BAC, BepTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Jlexuus: OcHOBHBIE TEXHUYECKUE XapakTepucTUKHM BAC BepTOIETHOrO U CaMOJIETHOIO
THUIIOB.

Tema 2. Knaccudukarus 6eCIIIOTHBIX JIETaTEIBHBIX alapaToB.

Jlekuuu: Bugsl m Texnumueckue xapakrepuctuku bBAC: Anspocrtatmueckue BAC,



PeaktuBnbie BAC, BAC camonernoro tuna, BAC BepToneTHOro Tuma, MyJlbTUKONTEPHBIE U
rubpunnsie BAC.

Tewma 3. Kommnekc ynpasienust BAC.

[paktuka: Crioco6b1 060pynoBanus yrnpasienus cucreMsl BAC.

Tewma 4. Poccuniickue npounzBogutenu bAC u nx nemnm.

Jlexuusi: OcHoBHble Poccuiickue mnpousBonutesn BAC. Bxian B pa3Butue
oTeyecTBeHHON MHAYyCcTpru BAC.

Monayab Ne 3. «[IpuHuuns! moJiera u ynpapiaeHust BAC».

Tewma 1. bezonacHOCTh MOJIETOB.

Jlexuusa: Omnpenenenne Oe3omacHOCTH TMoyieToB B KoHTekcTe BAC. 3HadeHwue
6e3omacHOCTH i 2QGEeKTUBHOTO U HaaexHoro ¢yHkiuonuposanus BAC. AHanu3 puUCKOB U

OIIAaCHOCTEH.

[IpakTka: BeimonHeHne Oe30MacHOrO TMOJETA.

Tema 2. Texnuka 6a3zoBoro nunotupoBanus FPV.

[Tpaktuka: Tpenaxep FPV, ynpasnenue BAC. B cumynsrope BbIIOIHUTE B3JET C TOUKU
cTapTa M TOCAJKy Ha TOYHO OOO3HAYCHHYIO IUIOMAJKYy, HcHoib3ys FPV — pexum s
ynpasieHus. [IponeTute CKBO3b CEpUI0 BOPOT WM MEXIy OO0O03HAYEHHBIMH MapKepaMu,
COXpaHsisi CTaOUIIBHYIO BBICOTY M CKOpPOCTb, B pexkuMe FPV. Beimonnute noner mo 3apasee
3alaHHOMY MapIuIpyTy ¢ U3MEHEHUEM BBICOTBI, UCTIONb3ys Kak FPV, Tak u Buj ¢ TpeThero nuna
Uit cpaBHEeHUs 3(pPEeKTUBHOCTH yrpaBiieHus. Beimonnurte ceputo pas3BoporoB Ha 180 rpamycos
Ha OTPAaHUYEHHON TEeppUTOpHUH, UcHoJb3yss FPV nusg TouHoro maneBpupoBaHuA. BbIoaHuTe
3a/7a4y Mo cOopy OOBEKTOB C pa3IMUHBIX TOYEK KapThl, uUcnonb3dys FPV s HaBuranuu
Y TOYHOCTH NPH NPHOIMKEHUN K KaXKIOMY OOBEKTY.

Tewma 3. Ynpasnenue BAC.

Jlexuus: Ilpunnuner ynpasieHusi camoieTHbiMu BAC. [lpakTuka: BBINOJHUTE B3JET
BAC camonerHoro tumna, JOCTUTHUTE 3aJaHHOW BBICOTHI U CTAOWJIM3UPYWUTE IOJIET HA MPSMOM
auHuU. OCyIECTBUTE CEPHUIO IOBOPOTOB.

Tewma 4. IIpaktuka noneros bAC.

[TpakTuka: IIpaktuka noneroB BAC.

Tema 5. AsponrHamMuKa U AMHAMUKA TOJIETA.

IIpakTka: BplnosHUTE NOJET HA APOHE B CUMYJATOpPE IMPH PA3IUYHBIX YCIOBHSIX
nojyieta. (3agaHue BKJIIOYAeT B ceOs BBINOJHEHHE MAHEBPOB BBICIIErO MHJIOTaXa, MOJETHI HA
Pa3HOI CKOPOCTH U BBICOTE, & TAKXKE B PA3TUYHBIX MTOTOJHBIX YCIOBUSX).

Tema 6. [ToneTsl B OrpaHUYEHHOM IIPOCTPAHCTBE, JPOH — PEUCHHT.

[IpaxTrka: BeinmonHure 3ajaHue MojeT ApOHA B OTPAaHUUYEHHOM NPOCTPAHCTBE, BHYTPU
3/1aHUS WIH CKBO3b Y3KHE ITPOXOJIbI MEXKAY MPEHATCTBUIMHU.

Tewma 7. 3axBat rpysa.



IIpaktuka: BemonHuTe 3amaHue 3axBaT M NIEPEMEILNECHHE TIpy3a, aKKypaTHas
TPAHCIIOPTUPOBKA.

Tewma 8. BrirosHeHHE KOHTPOIBHOTO TTOJIETHOTO 33JaHHS.

[IpakTuka: BeloaauTe KOHTPOJIBHOE 3aaHue o Moayito. [IponereTs Tpaccey.

Monyab Ne 4. «IIporpaMmmMupoBaHue IJisl I0J1€TOB BHYTpH nomeieHus. Pythony.

Tema 1. OcHoBsl mporpammupoBanust BAC na Python.

IIpaxTrka: OCHOBHbIE MOHATHS O MporpaMMmupoBaHuu U ynpasieHuu BAC. OcHoBHbIE
¢byHKIMU  mporpaMMmHOro  mosera. OmnepalMOHHbIE CHCTEMBl M TIPOTPaMMBI  JIJIs
IIPOrpaMMUPOBAHUS IOJIETA.

Tema 2. Pabora cO CIIMCKOM TaHHBIX.

IIpaxTuka: I[IporpammupoBanue anroputMoB ynpasienus bAC.

Tema 3. PazpabGotka anropurMa aBToHoMHOro nojera BAC.

[TpakTuka: PaspaboTka anroputma aBToHOMHOTO Ttosieta bBAC.

Tema 4. Ipaktudeckoe 3amanue: Hamucate mporpamMmy Ha Python mis aBTOHOMHOTO
nonera BAC mynbTH poTOpHOro THIA BHYTpU nometneHus (B orcyrcrun GPS curnana).

Monyas Ne 5. «IIporpammMupoBaHue KOHTpoJiepa, ycTaHoBJeHHOro Ha BAC npu
nomoru C++y.

Tema 1. U3ydyeHune HaBBIKOB CO3JaHUSl aJITOPUTMOB JJisi OECHMJIOTHBIX JI€TaTEIbHBIX
amrmapatoB (IIporpaMMHpOBaHne aBTOHOMHOTO Tosiera Outdoor u Indoor).

[Tpaktuka. PazpaboraTh aaroputm aBToHoMHOT0 nosieta Outdoor u Indoor.

Tema 2. OOmue cBeneHus o sA3bIKe MporpaMMmupoBanus C++.

Jlexuus: OcHoBHbIe OHATHUSA. AnaBUT sA3bIKa. [IpocThie onepanuu.

Tema 3. Peanmuzanusi C++ B mporpaMMHUpPOBaHUU JPOHOB.

[Ipakrtuka: [IppuMeHeHNnE TPAKTUYECKUX HABBIKOB MPOTPAMMUPOBAHUS.

Tewma 4. [IporpammupoBanue aroput™MoB yrpasienus BAC.

[Tpaktuka: IIporpamMmmupoBaTh OSCHUIOTHUK Ha BBITIOJHEHHUE MPOCTEHINMX JEHCTBUMA
«BBEPX, BHU3Y», «BJIEBO, BIPABO».

Tema 5. Hantucats nporpammy Ha C++.

IIpakTrka: BEIIOJIHUTE CKPUIIT HAIIUCAHUS IIPOIPAMMBI.

Monyab Ne 6. «Mcnosib3oBanmne 1aT4ukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl M TaTYUKH 7151 COOpa JaHHBIX.

Jlexmus: Kak paboratot gatunku. Poip gatunkoB Ha ycrpoiictBe. [IpakTuka: Kak
JaTYUKH paboTaroT ¢ HHpOpMaIe.

Tema 2. JlaTunku: akcenepoMeTp, Tupockorl, fainsHomep GPS.

Jlexuus: OnpeneneHue 1aTYMKOB U UX POJIb B CUCTEME yrpaBiieHus U HaBurauu bAC.
3HaueHue TaTYMKOB JIJIsl 00ECIIeUeHUs] aBTOHOMHOCTH, CTa0MJIBHOCTH U O€30I1aCHOCTH I0JIETA.

IIpaktuka: MHTErpUpyiite NaTYUKA B CUCTEMY YIPABICHUS IPOHA, NMOAKIKYUB UX K



apIyHnHO—KOHTPOJLIEPY IMOJIETA.
Tema 3. JlaTunku ripu cOOpKe B MacTEPCKOM.
IIpakTuka: Tpenaxep JlanbHOMEp pacCTOSHUE B MACTEPCKOM.
Monayab Ne 7. «O0padoTka U aHAIU3 JaHHBIX nojeTa BAC».
Tema 1. C6op, 06paboTKa M aHANIN3 JaHHBIX (OTOrPaMMETPUUECKON ChEMKH.
Jlexnmst: M3ydyeHue TexHomaoruu coopa u 00paboTKa TaHHBIX (OTOTPaMMETPHUS ChEMKH.
[MpakTuka: AHaITU3 MOTYYEHHBIX JTAHHBIX 110 CPECTBAM (POTOrPaAMMETPUICCKON ChEMKH.

Tema 2. Coop, 00paboTKa 1 aHaIM3 TaHHBIX OPTO(HOTOCHEMKH.

Jlexnmst: 3yuenue TeXHOJIOTUU cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHAINU3 MOMYYEHHBIX JAHHBIX 11O CPEJICTBAM OPTO(POTOCHEMKH.

Monyab Ne 8. «IIpumenenune BAC B pa3jiMyHBIX 0TPACIAX».

Tema 1. Texunonorus npumeHenust BAC B reone3nn u kaptorpadumu.

Jlexnust: Passutue u npumenenuss BAC B reonesun u kaprorpaguu. Coop u o06padorka
naHHbIX. [Iponenypa no ucnonb30BaHUIO BO3AYIIHOIO IIPOCTPAHCTBA.

Tewma 2. Texnonoruu, npumensiembie BAC B Ipyrux otpacisix, TaKux Kak:

—  JIECHOE XO35ICTBO;

—  OXpaHa OKPYXKaroIleu Cpe.ibl;

—  CeNIbCKOXO35HCTBEHHBIE PaOOTHI.

Jlexuusi: MOHUTOPHUHT ¥ HHBEHTapu3anus yroauil. CozaHue 3J€KTPOHHBIX KapT MOJei.

Jlexuusa: YTouHeHHWe TpaHMIl JIECHHYECTB. BbISBICHHE U OIleHKa ymiepda ot
YpE3BBIYAHBIX CUTYALNM.

Jlexuus: COop, aHaNM3 M aKTyalau3alus JAHHBIX O COCTOSIHUM OKpYXaloUlel cpeibl.
@uKcauus BBIABICHHBIX HapYyLMIEHHH HKOJOTMYECKOTO 3aKOHOAATENbCTBA. BbIsBIICHUE
HECAaHKIIMOHUPOBAHHBIX CBAJIOK U OIpe/elIeHHe UX 00BEMOB.

Monayab Ne 9. «3D — MmoesimpoBaHue u npoexkTupoBanue bAC».

Tema 1. OCHOBBI aBUAMOJICTUPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: Onpesenenne aBUaMOICIIMPOBAHUS U €T0 3HAYCHHUE B 00YUCHHUH, PA3BICUCHUSIX
Y Hay4YHBIX HccleqoBanusx. [IpakTuka: BeIOpaTh MaTepuaibsl U coopatsk Kopiyc BAC.

Tema 2. OcHoBbl 3D — MosiennMpoBaHus.

Jlexuus: OcHOBHBIE TepMUHBI U TIOHATHS B 3D — moxenupoBanuu. [Iponece co3nanus
3D Moxeneii.

Tewma 3. Ilporpammuoe obecnieuenue 11t 3D — MogeTUpPOBaHUS.

IIpaxTuka: I[IpoextupoBanue kopmyca u geraneii BAC.

Tewma 4. [Toaroroska 3D — Mozenu K revyaru.

[MpakTtuka: IloaroroButs 3D-momens st medatn Ha 3D-mpunaTepe. OTpaboraTh
MPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApHUs IPOTPAMMHOTO 00eCTIeUeHHS.

Tewma 5. Ucnons3oBanue 3D — npuHTepa, neyats kKoMmrekryromux bAC.



Jlexmus: Texnomorust padbotel 3D npuHTEpAa.

[IpaxTuka: [leyats kommuiekTyromux neraneit. [lnudoska n 06paboTka netanei.
Tema 6. Beibop HaBecnoro obopynosanus BAC.

[TpakTuka: DkcrutyaTtanust HaBecHOro obopynoanus BAC.

Tema 7. Marepuainsl 115 ipousBojacTBa BAC.

Jlexmus: 3HaueHre MpaBUIILHOTO BbIOOpa MaTepHrasioB Ju1sl mpou3BoicTBa BAC.

IIpaxkTrka: BeiOpaTe onTuMasnbsHble MaTepuansl Ui npou3BoacTtBa kopmyca BAC ¢

y4eTOM TpeOOBaHMI IO IPOYHOCTH, A3POAUHAMHUKE U SKOHOMHUYECKOH 3 (PEKTUBHOCTH.
Monyab Ne 10. «"'onounbiii BAC».

Tewma 1. T'onounsrit BAC.

Jlexuus: Onpenenenne ronouHoro bAC u ux posip B COpEBHOBAHMSIX U YEMITMOHATAX.

ITpaktuka: Pazpabotate 1 HacTpouTh criopTuBHY0 BAC 115 yyacTusi B rOHKax.

Tema 2. Knaccel, mpaBuia, CyaeicTBo.

Jlexuus: 3Hauenne copeBHoBaHMM 110 BAC nis pa3BUTHS MHAYCTPUU M TEXHOJOTHUN B
o0sracT OECHMIIOTHOM aBUALIUU.

IIpaktuka: IlogroroBka K yd4acTHIO B COPEBHOBAHMSX 10 aBTOHOMHOMY
MWIOTUPOBAHUIO, COOJIIOAs TPABUIIA U TPEOOBAHUS K YUaCTHUKAM.

Tewma 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKH U COBEPIICHCTBOBAHHE MacTEPCTBA.

IIpakTuka: YiyunieHrue HaBbIKOB MAHEBPUPOBAHUS U HaBUTALUU IIyTEM IPOXOKICHUS
CJIOXHBIX MapIIPyTOB Ha BPEM.

Tewma 4. 'oHOYHBIE TPACCHI.

[IpaxTuka: [IpoxoxkieHrne TOHOYHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[IpaxTuka: IIpoxokaeHue rOHOYHBIX TPACC HA CUMYISTOPE, OTpabOTKa CIIOKHBIX
MapIpyTOB.

Tema 5. IlpoxoxaeHne roHoyHoro ucneltanud. Ilpaktuka: IIpoxoxaeHue roHOYHBIX

TpacC Ha BPEM:, BBIIIOJIHEHUEC CIOKHBIX U IIPOCTBIX TOHOYHBIX HCITBITAHHIA.






5. Kanenpapublii yueOHblIi rpaduk

Cpoxn Bcero
HaumenoBanue KounuectBo | [IpoaoskuTeIbHOCTD.
(Homep) peaju3anmm, I[I/ICIII/EIIJII/IH]:I (Mmomysn). aKajgeM. SAHSITHI B ONHOTO 3aHSITHS
T KOJIN4eCTBO Ba3oBblii ypoBeHb 0CBOEHH S 4acoB B B )
yueOHBIX HeJleJIb roa

1 2 Monynb Ne 1. «OcHOBBI OECHMIIOTHBIX aBUAIIMOHHBIX 8 2 45
cucreM (BAC): apxurekrypa, BACy.

1 4 Monyinb Ne 2. «TexHHuUecKoe YCTPOMCTBO U KOMITOHEHTBI 8 2 45
BAC».

1 18 Monynb Ne 3. «IIpunuurmnsl nmoneta u ynpasierus BACy. 36 2 45

1 5 Monyne Ne 4. «IIporpammupoBanue BAC s noneros 10 2 45
BHYTpH noMmereHus: Pythony.

1 3) Monyns Ne 5. «lIporpammupoBaHue KOHTpoOJLIEpa, 10 2 34
yctanoBiaeHHOro Ha BAC npu nomomu C++y.

1 6 Monyne Ne 6. «Mcmonb3oBanue natankoB BAC u coop 12 2 45
JAHHBIX».

1 4 Monyme Ne 7. «O06paboTKa U aHAIU3 JTaHHBIX TOJIeTa 8 2 45
BAC».

1 6 Moayns Ne 8. «IIpumenenne BAC B pa3nmuuHbIX 12 2 45
OTPACTISIX»

1 15 Monayns Ne 9. «3D — MoxenupoBaHue U MPOSKTUPOBAHHE 30 2 45
BAC».

1 5 Monynb Ne 10. «I'onounsrii BAC». 10 2 45

6. OnleHOYHbIe MaTepHaJIbI
6.1. @opMbl IMATHOCTHKH YCIELTHOT0 OCBOEHHSI MOAYJIeii MPOrpaMMbl
\ HaumeHoBaHue \ Dopmbl \ Dopmbl \ YpoBHU 0CBOCHHS 3HAHUN




MO JIsI 3aHATHI 1noJBeJeHHUsI HTOIOB Huzknii Cpennnii OTcyTcTBHE 3HAHUI
YPOBEHb YPOBEHb 3HAHM
3HAHUH
ba3oBblii ypoBeHb 0CBOCHUS MPOrPAMMBbI

Monyas  Ne 1. | Jlexkuun, Omnpoc caymareneit no npoinenusiM | OTcyTcTBHE Hesnauurensnbie | [Ipounsbie 3HaHUSA B
«OcHOBBI JUCKYCCHU TEMaM, II0JIBEJICHUE WTOTOB | 3HAHUM, cabble | 3aTpyAHEHHs B | IpaBHUIaX TEXHHUKHU
0eCIUJIOTHBIX (TeopeTnyeckue | AMArHOCTHKH OCBOEHUS MOIYJIS. 3HAHUS 0 | oTBeTax 1o | 6e30MacHOCTH,
aBHAIIMOHHBIX 3aHATHA) Temsl a1 onpoca: MPOHICHHOM TEPMHUHOJIOTHH U | ONPEEICHUSX,
cucreM (BAC): — MpaBUJIa TEXHUKU 0€30MaCHOCTH; Marepuane ONPEAEICHUSAX MPUMEHEHUH U CTPYKTYpE
apXMTeKTypa, — onpezenenue bAC; BAC BAC
BAC». — xoMnoHeHThsl BAC;

— 3HaueHue U npuMmeHenue bAC;

— ponb BAC B coBpeMEHHOM MUpE,

KaKH€ 3a1auyl pelaroT Ipy IOMOIIH

BAC
Moayas  Ne 2. | Jlekuuu, Ompoc caymarteneit o npoiaeHHbIM | OTCyTCTBHE Hesnauutensneie | [Ipouynsie 3HaHUS B 00JacTH
«Texnnueckoe JUCKYCCHH TEMaM, MOJIBEICHUE UTOTOB | 3HAHM, clabble | MPOOebI B | TEXHHYECKOI'O YCTPOUCTBA.
YCTPOHCTBO U | (TeOpeTHYECKHE | TUArHOCTUKU OCBOEHUS MOIYJIS. 3HaHUSA 0 | 3HAaHUU 3HaHMS [0 IapaMmeTpam
KOMIIOHEHTBI 3aHATHS). — TEXHHYECKUE  XAPAKTEPUCTHKH | IPOHIEHHOM TEPMHMHOJIOTMHM U | KJIacCU(UKALIUU BAC.
BAC». [Ipaktnueckne | BAC  (BepTOJIETHOTO/CaMOJIETHOTO | MaTepuase ONpeAeIeHUsX TexHuueckue

3aHSTHS TUTIA); TEXHUUYECKOTO XapaKTepUCTUKU

— Knmaccudukanuu BAC; yctpoiictBa BAC | camonetHoro u

— Poccuiickue npousBoautenu BAC BEPTOJIETHOT'O TUIIA
Moayar  Ne 3. BrinosHeHWe 0JIETHOTO 3aaHuUs Cnaboe ymenue | Ymenue YBepeHHas pabota B
«ITpuHIHNIBI [TunoTupoBanue Npyd  TMOMOILIHY | IMJIOTUPOBAHUS | MPABUIBHO nporpamme FPV
nojera " cumynaropos U FPV. (mpoxoxnenue I10JIb30BaThCS
ynpasJjenns BACy. Tpacchel 3a 20 ceKyHn) 000py10BaHUEM
Monyar  Ne 4. | [Ipaktuuyeckne | Hamucats nporpammy Ha Python ans | Mogens He | He yBepeHHOe | Mopenb neTaeT
«IIporpaMMupoBaH | 3aHATUSA aBToHOMHOro noisera BAC MynbTu | neraet yIIpaBICHHUE
ue BAC s POTOPHOTrO TUIIA, BHYTpPHU
NOJIeTOB  BHYTPH
NOMeleHHsI nomenieHus». (B orcyrctBun GPS
Python». CUTHaJa).

— JABMXKCHHUEC MOJCIIN




Moayar Ne 5. | Jlekuuu, Hamucate nmporpammy C++: Cnaboe ymenue | YMmeHue VYBepeHHas pabora c
«IIporpaMMupoOBaH | TUCKYyCCUU — JIBM)KEHUE MOJIETHN «BBEPX—BHU3Y»; | IPOrpaMMUpPOBA | IPABHIBHO pOrpaMMon
He  KOHTPOJIepa, | (TEOpeTHYecKue | — IBMIKEHUE OTKPBITh, 3aKPbITh HUSA M0JIb30BATHCSA
YCTAHOBJIEHHOTO HA | 3aHATHS). 3axBaT» 000py/0BaHNEM
BAC npu nomomm | [Ipaktuueckue
C++». 3aHATUSA
Monyas Ne 6. | Jlekuun, Hcnonb3oBaHue nporpaMMmHoro | Cnabblii  HaBBIK | YMeHUE VYBepenHast paborta Cc
«Hcnonb3oBanue JUCKYCCHH oOecnieueHHs 11 00paOOTKH JaHHBIX | COOPKHU U | IPaBUIBHO 000pyOBaHUEM JUTSE
natunkoB BAC u (Teopetuyeckue | u MIPUMEHEHUS, MOJTy4EHUE | IKCIUTyaTalllH MOJIb30BAThCS NoJTy4yeHus: THPopMaIuu
c00p JTaHHBIX». 3aHSTHS). UHPOpPMALIMM U3  TOJYyYEHHBIX | 000pynOBaHUsA | OOOPYJOBaHUEM U
Moayab Ne 7. | IlpakTHueckue | JaHHBIX pUMEHEHHE
«OopadoTka H | 3aHATHS TEXHOJIOTHH
aHaJIn3 JAAHHBIX
noJjieta BACy.
Moayar Ne 8. | Jlekuuu, Hammcars  pgoxnax, mnoaroroButh | He  packpeita | [Ipe3enTtanus Bri6pana aKTyaJbHast
«IIpumenenue BAC | nuckyccun npeseHTanmio Ha Temy: «bAC B | Tema jgoknana, | MOAroTOBIIGHA, HE | oTpacik npuMmenenus BAC,
B Pa3JHMYHBIX | (TEOPETHUYECKHUE | PA3JIMYHBIX OTPACIIAX)» Mpe3eHTallMsl HE | pacKpbiTa  TeMa | JOKIaj MOJTHOCTHIO
0Tpacasax». 3aHSTHS) MOJITOTOBJIEHA JIOKJIaja pacKpbIBaeT TEMY
Moayab Ne 9. «3D — | Jlekuun, OpranuzoBate MacTep — Kkiacc, B | CiaOblii HaBbIK | YMEHUE VYBepeHHas paborTa,
MOJIeJIUPOBAaHUE W | JUCKYCCHH pamKax KOTOPOTO CIIymiaTenu | cOOpKu U | IpaBUIBHO MOJIETUPOBAaHUE U CcOOpKa
NPOeKTHPOBaHUE (TeopeTHYECKUE | CMOACTUPYIOT M OGOPMAT MOJENb | MOJCIHUPOBAHUS | MOJIb30BATHCS MOJIeTT!
BAC». 3aHSATHSA) BAC BAC 00opyoBaHuEM
Moayas Ne  10. | IIpaktuueckue | [IpoBeieHHE HWTOrOBOTO TOHOYHOTO
«I'onounblit BACy». | 3ansaTus COPEBHOBATEIILHOTO rnosera U

ydJacTMe  BCeX  Ciylarened B

COpPEBHOBaHUH




7. PecypcHoe o0ecnieueHue
7.1. TpeboBaHuA K MOMeIIeHUSIM

7.1.1. Cnenmanu3upoBaHHbBIE KIIACCHI (KPYKKH) CO3/al0TCs Ha 0a3e 00meodpa3oBaTeIbHBIX
OpraHu3aiuii (ko).

7.1.2. KonnyecTBO paboumx MECT Ui CO3/IaHMs CICHHAIM3UPOBAHHOTO Kilacca (KpyKKa) — He
MeHee 12 pabouux MecT A 00y4JaroUIXCs.

7.1.3. Jlns co3maHus CICIHATN3UPOBAHHBIX KIIACCOB (KPYXKKOB) HEOOXOIMMO MIPEITYCMOTPETh
MOMETLEHUS AJIs1 TPOBEJCHUSI ayAUTOPHBIX, TPAKTHUECKHUX 3aHATUN M OpPraHU3alliU TIOJETHBIX 30H.

7.1.4. Jlna mpoBeleHUsl ayIUTOPHBIX U MPAKTUYECKUX 3aHATUH, KOTOPOE BKIIOYAET B CeOs
CJIETYIOIIME 30HbI B COOTBETCTBHH C KOJIMYECTBOM PabOUUX MECT:

— pabouasi 30Ha CO CTOIaMH, 0OOPYAOBaHHAS B TOM YHCJIE IEPCOHATBHBIMU KOMITBIOTEPAMU;

— pEMOHTHas CTaHIHWA U 30Ha 3D—mevaru;

— pabodee MeCTO mpenoAaBaTes;

— MaJas nojeTHas 30Ha.

Jnst mpoBeIeHNs ayTUTOPHBIX, MPAKTUYECKUX 3aHITUN U OpraHU3alMKi MaJIoW MOJETHON 30HbI
PEKOMEHIOBAaHO O0ECTICUUTh MoMeIrIeHne ionanpio He MeHee 100—120 M 2 1 BBICOTOM MOTOJKA HE
MeHee 3 M.

7.1.5. OcHoBHas TmojNeTHas 30Ha — OOOpyAOBaHHAas IUIOIIAAKA JJIs JAUCTAHIIMOHHOTO
MUIOTUPOBAHUS OCCHMIIOTHBIX BO3AYIIHBIX CYJOB PEKOMEHIOBAHO O0ECIEeYHUTh MOMEIIeHHEe 00mIeit
riomaapio He MeHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHEe 3 M.

7.1.6. Bo Bcex MOMEIIEHUSX HEOOXOAUMO OOECHEYUTh OCBEIICHHE B COOTBETCTBUU C
neiictByronumu TpedoBanusmu (CanlluH) k BHyTpeHHEMY OCBEIICHHIO paOOYNX MECT.

7.1.7. Bo Bcex MOMEIIEHUSIX HEOOXOIUMO OOECTICUNTh Hanuuue ceTd MHTepHET CO CKOPOCTHIO
He meree 100 Mo6/c.

7.1.8. Ilpu opraHu3auy MOJETHBIX 30H HEOOXOIUMO 00ECTICUNTh HAIMYHUE JeMII(pUPYOIero
MOKPBITHS ToJia. [ToBepXHOCTH MOKHA OBITH MATOBOM M MMETh HEOJHOPOIHBIN pUCYHOK. [lomycTMO
MCIOJIb30BAaHUE HAalleyaTaHHBIX OAaHHEPOB.

7.1.9 Tlpu opranuzanuu pabodunx MECT 00YyJarOUUXCs I MPAKTHUYECKUX padoT HEOOXOIUMO
obecreynTh (DYHKIIMOHATBHBIE CUCTEMBl BEHTHIIAINMA W OTOIUICHUS, ITO3BOJISIIONIME IMPOU3BOIUTH
MPAKTUYECKHE 3aHATUSA, a TaKKe HAIWYMe KOHTYpa 3a3eMJICHHS JUIS DJICKTPOIUTAHUS M CETH
C1a00TOYHBIX MOJKIIOYEHHUH C ONTOPA3BA3KONW U BHYTPEHHUM COIMPOTUBICHUEM K 3JIEKTPOIUTAHUIO U
c1aboTo4HbIM ceTaM. Heobxoaumo odecneunTs co3/1aHre YCIOBUM Il COXPAHHOCTH JOPOTOCTOSIIETO
obopymoBaHus (CKJIAJCKOE MOMEIICHHE /Il XpaHCHUs, HATHYUE HWHKCHEPHO—TEXHUYCCKUX CPEJICTB

OXpaHbl, B TOM YHCJIE CHCTEeMBbI BUAeOHaOmoaeHMs). O0sa3aTenbHO: TpeOOBaHUE 110



M0’Kapo0e30MaCHOCTH — HAJIMYUE TIPOBEPEHHOTO OTHETYIIMTENSA, a TAK)KE HAJTUYHUE OTHEYITOPHBIX
CEH(OB HITM CYMOK JIJISI XpaHEHUS aKKYMYJIITOPOB.
7.2. MaTepuajibHO — TEXHHYECKOE OCHAIIIEHHE TIOMIAKH MPOBeAeHNs 00Pa30BaTeILHOIO
npouecca
7.2.1. O0miag 30Ha:
— CTeJUTaXKH JJIs XpaHEHUsS] 000PYAOBaHNUS;
— WHTEPaKTUBHBI HHBEHTAPb,

— SIIUKY JJIs] XpaHSHUs BeIed 1 000pyI0BaHHUS.

7.2.2. Manas nonieTHast 30Ha:
— ceTyaThlid KyO He MeHee yeM 3x3x3m;
— MarThl IS CMATYEHUS yAapa Ipy MaJeHUH KOMTEPOB;
— CTalMOHAPHBIA MOAYIh; YATPA3BYKOBBIC U3JIyJaTeNId Masiku (He MeHee 4 1IT.);

— KOMIUICKT IPpOBOAOB IJII COCAUHCHUA H3JIy‘IElTCJICI>1; KpCIUICHUC H3quaTeﬂeﬁ Ha CTCHY.

7.2.3. OcHOBHas TOJIETHAS 30HA:

— obmas miomaae He MmeHee 100—300 M2, orpakaeHre 3alUTHON CETKOM;

— KOMILJIEKT TPACChI JIsl MOJIETOB;

— aMOPTHU3UPYIOIIHME MAThI Ha TOJI O0IIEH TOJICTHON 30HBI,

— CHCTeMa yJIbTPa3ByKOBOM HaBUTAIIMM B MOMeIIeHHH, coBMecTumoi ¢ BBC.
7.2.4. PeMoHTHAs cTaHIuA U 30Ha 3D—mieuartn:

— cToJ pabounii MOHTaKHUKA;

— paauoanapaTypsl;

— pabodee Kpeclio Ha KoJiecax;

— CTOJI KOMIIBIOTEPHBIN;

— 3D — npunrep;

— TporpamMmHoe obecniedeHue 1 cozaanus 3D — mopaenei;

— mporpamma aiis nedatu 3D — npuHTepa;

— TasyTbHas CTaHIUS ¢ (HEHOM;

— JBIMOYJIOBUTEJb;

— KJICEBOM MHUCTOJIET;

— Habop Haaduen;

— IITAaHT€HLUPKYIIb;

— Ha0op MapHUPHO—TYOIIEBOIrO HHCTPYMEHTA;



— KJIFOYH JUIs IPOIIEIIEPOB;
— Habop MHCTPYMEHTOB AJIs IalKH;

— paepxarenb «TpeTes pykay» ¢ JIyInou;

— KOBPHK JUIsI AHKy;

— npubop U3MEPEHUs HANPSHKEHUs OaTapeu;

— pyJieTKa U3MEpUTEIIbHAs;

— 3aXHM ISl MOTOPOB;

— Habop HIECTUTPAHHBIX KITIOUEH YATUHEHHBIX;
— Ha0Op OTBEPTOK JIJIs1 TOUHBIX PaboT;

— TOPLEBOMU KIIKOY;

— KpHUMIIEp;

— 1ypynosepT + HaOop OuT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEPHAS;

— PEMKOMIUICKT, TpEeAHA3HAYCHHBIA JUIsi  [porpaMMmHupyemMoro ydeOHoro Habopa

KBaJPOKOINTEPA;
— PEMKOMIUIEKT, [TpeIHa3HAUYEHHBIN /ISl KOHCTPYKTOpa CIIOPTUBHOI'O KBAIPOKOIITEPA;

— Tym0a JUIsl HTHCTPYMEHTOB CllecapHasi.

7.2.5 Paboyee MecTo 00yyaromerocs:
— MporpaMMHUpyeMbIii yueOHbIl HA0Op KBaAPOKOITEPa;
— MpOrpaMMHUPYEMbIH yUCOHBIH KBaIPOKOITED;
— KOHCTPYKTOP CITOPTUBHOTO KBAJAPOKONTEPA;

— JIOTIOJIHUTENIbHBIE ~ aKKyMYJIITOPBl Ui IPOrpaMMUPYEMbIX — y4yeOHbIX  HaOOpoOB

KBaJIPOKONTEPOB M CIIOPTHUBHBIX KBAIPOKOITEPOB;
— FPV ouku (uuiem);
— KJICEBOW MUCTOJIET;
— Habop HandwIeH;
— IITaHTCHIUPKYJIb;
— Ha0Oop MIApHUPHO-TYOIIEBOrO HHCTPYMEHTA;
— KJIIOY TS TPOTIEIIJICPOB;

— npubop u3MepeHus Hanpsbkenus LIPO Garapew;



— pyJeTKa u3MepuTeNIbHas;
— 3QKUM JUISI MOTOPOB;

— HabOp HIECTUTPAHHBIX KITI0YEH YATUHEHHBIX;

— HabOop OTBEPTOK JJIsi TOYHBIX padoT;

— TOPLEBOM KIIIOY;

— KpUMIIEp;

— HoyTOyK (unu [I1D9BM);

— JIECKTOITHOE MPOrpaMMHOe obecrieueHue st HoyToyka (wmu [I9BM);
— ¢oTorpaMMeTpHUIECKOE MPOrPaMMHOE 00ECTICUCHNUE;

— KOMIIBIOTCPHAA MbIIIb,

— CHMYJISITOD JIJIsl aBTOHOMHBIX MTOJIETOB;

— MporpaMMHOE 00ecIieYeHre ISl TPEXMEPHOT'O MOJICIINPOBAHIS;

— pabouee Kpeco Ha KoJiecax;

— Tym0a JUIsi HTHCTPYMEHTOB ClIeCapHasi;

— CTOJI KOMIIBIOTEPHBIN.

7.2.6 Pabouee MecTo iegarora:
— HoyTOyK (unmu [I19BM);
— MYyJAbT PaUOYNPABICHHUS;
— JIECKTOITHOE MpOorpaMMHOe obecrieueHue st HoyToyka (miu [I9BM);
— KOMIIBIOTEpHAs MBIIIIb;
— CTOJ KOMIIbIOTEPHBIi;
— pabouee Kpecio Ha KoJlecax;
— MadY;
— MapuIpyTH3aTop;

— poyrep.



8. CHHCOK MCN0JIb30BAHHOM JIUTEPATYPhbI:

®denepanbhblil 3ak0H OT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit denepamnm»
Vka3 [Ipe3unenra Poccuiickoit denepanun oT 07.05.2018 Ne 204
«O HalMOHANBHBIX IEJIAX W CTpaTeTMUecKuX 3amaudax pasutus Poccuiickoit dexepannu Ha
nepuona 110 2024 ronay.

Pacnopsixenue IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yrBepkaenun CtpaTeruu
pa3BuTus OecrimioTHOM aBuanmu Poccwiickoit denepanun Ha nepuon mo 2030 roma m Ha
nepcnekTuBy 10 2035 rona v riaHa MEPONPUATHIN 10 €€ peaTu3alum».

Pacnopsoxkenue IlpaBurensctBa Poccuiickoit ®enepaunmu ot 31.03.2022 Ne 678—p
«O06 ytBepkaennn KoHuenuuu pa3BUTHS JOMOJHUTEIBLHOIO 00pa30BaHus JeTel M MpU3HAHUH
YTPAaTUBIIKM CHTY pacniopsbkenus [IpaButenbctBa Poccuiickoit @eneparuu ot 04.09.2014

No 1726-p».
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