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1 MoAcHUTeNbHaA 3anncKa
BeefeHue

Mporpamma «becnunoTHbIe aBUaLMOHHbIE CUCTEMbI» (aanee - MNporpaMmmMa) paccumTaHa
Ha obyuarowmxcs B Bo3pacTe 12 - 17 fieT, CPOK peanusauumn nporpammbl 1 yyeOHbIA rof.
Mporpamma npegnonaraet  passuTMe  obyvawowmxca B 061acTM  MOZENMpPOBaHMUS,
NporpaMMMpoBaHns, MNUIOTMPOBAHWSA, a TakKXe HarpasfieHa Ha (HOPMUpPOBaHWE 3HaHWUI W
HaBbIKOB, HEOO6XOAMMbIX AN paboTbl € 6ecnUNOTHBIMW  aBMALMOHHBLIMK  CUCTEMaMMU,
Cnoco6CcTBYeT  PasBUTUIO NHXXEHEPHO-KOHCTPYKTOPCKOro MbILLINIEHWNS. Mporpamma
«BecnunoTHble aBMaLMOHHbIE CUCTEMbI» pa3paboTaHa C YY4eTOM BO3PacTHbIX OCOGEHHOCTENR K
WHTEPECOB LieNeBO aynMTopum 06yHatoLLMXCS.

Mporpamma SiBNSeTCA aBTOPCKOW M cOCTaBfeHa ANns opraHu3auuMu AOMNOSHUTENbHOM
[eaTeNlbHOCTU Ha 6a3e OCHOBHOrO 00LLero, cpefHero o6Lero o6pa3oBaHNs U OPUEHTUPOBAHA Ha
obyuvaroLLmxcs, NPoABAAOLLNX NHTEPECH! Y CKIOHHOCTU B 061aCTU MHOPMATUKK, MAaTEMATUKM,
(h13NKKN, TEXHONOTUKN, OCHOB 6€30MaCHOCTY XN3HEAEeATEeIbHOCTM U aBuaLmn.

HopmaTunBHbIe 0CHOBaHWA 1A pa3paboTKM NporpamMmbl:

— ®epepanbHblil 3aKOH 0T 29.12.2012 Ne 273-®3 «O6 06pa3oBaHuy B Poccuiickoi
degepaummn»;

— Yka3 [pesngeHTa Poccuiickoin  ®epepaymm  oT  07.05.2018 Ne 204
«O HauMOHaNbHbIX LEensx u cTpaTerMyeckux 3afavax passutus Poccuiickoin depepaumm Ha
nepvog o 2024 ropa»;

— PacnopskeHue MpasuTenscTBa Poccuitickoit degepaumm ot 21.06.2023 Ne 1630-p
«O6 yTBepxaeHun CTpaTeruu pasBuTus 6ecnuioTHOW aBuaumm Poccuiickoin defepauun Ha
nepuog ao 2030 roga v Ha nepcnekTusy Ao 2035 roga u nnaHa MEPONPUATUIA NO ee peanm3aymm»;

— PacnopskeHue MpasButensctBa Poccuiickoin ®egepauyun ot 31.03.2022 Ne 678-p
«O06 yTBepXaeHUN KoHuenuum passuTus LOMOHUTENbHOrO 06pa3oBaHUA AeTeil U Npu3HaHum
yTpaTMBWNUM cuay pacnopsbkeHusi lMpaBuTtenbctBa Poccuiickori ®epepauun ot 04.09.2024
Ne 1726-p»,

— MocTaHoBNeHVe [NaBHOr0 rocyfapCTBEHHOrO CaHWTapHOro Bpayva Poccuiickoi
Pegepaunn ot 28.09.2020 Ne 28 «O6 ytBepxaeHun CI1 2.4.3648-20 «CaHuTapHoO-
ANUAEMMONOTNYECKME TpPeboBaHMA K OpraHusaumam BOCMUTAHMA W 00y4veHus, OTAblXxa U
03,0POB/IEHNSA AETEN U MONOAEXKMN»;

— Mpukas MwuHucTepcTBa npocselleHns Poccuiickoin Pepepauynmn ot 27.07.2022
No 629 «O6 yTBepXaeHun T[lopsagka oOpraHusaumMm W OCYLLECTB/EHMS 06pa3oBaTe/lbHOl

AEeSTeNbHOCTM N0 AONONHUTENbHBIM 06LL,e06pa30BaTeIbHBIM NPOrpamMmMam.



HanpaBneHHOCTb NporpaMmbl - TEXHUYECKAS.

AKTYanbHOCTb NPOrpamMmmbl.

B cootBeTcTBMM € yTBepXAeHHolW [lpaBuTenncTBOM Poccuitickori  ®epepayun
pacnopsxeHvem oT 21 moHA 2023 Ne 1630-p CtpaTervein passutus 6ecnuioTHON aBuauuy Ha
nepuog ao 2030 roga v Ha nepcnekTusy 40 2035 roga, B 6/mKaliune LWeCTb C NOMIOBUHON NeT B
Poccun fomKHa MOSABUTLCA HOBas OTpac/ib 3KOHOMMWKW, CBfA3aHHAsA C MNPOU3BOACTBOM U
MCMOMb30BaHMEM TpPaXAaHCKUX 6ecnuioTHbIX annapatoB. [aHHas [Mporpamma B pamKkax
(hepepanbHoro npoekrtal «Kagpbl ans BecnunoTHbIX aBUaLMOHHBIX CUCTEM» HAaLMOHaIbHOro
npoekTa «becnunoTHble aBMaLMOHHbIE CUCTEMbI» 06ecneyrBaeT 00y4varoLMMCS BO3MOXXHOCTb
0CBOWUTb 3HaHWA B 06NnacCTV 6ECNUNOTHBIX NIeTaTe/IbHbIX annapaTos, HaBblKM NPOrpamMmmMmnpoBaHus,
MOJeNMpoBaHns 1 NUNOTUPOBAHUSA, KOTOPbIE B HACTOSLLLEE BPeMS ABNAOTCA BOCTPEOOBAHHbLIMM.
KoHuenuus MporpamMmmbl OKasblBaeT BMAHME Ha pacluMpeHue LONONHUTENbHOro 06pa3oBaHus
obyuaroLimxcs, peanunsauuilo  MOMOLEXHOW MOMUTUKA W CO3[aHue CUCTeMbl MOAFOTOBKM
cneuvannctoB B 06/MacT  pa3paboTKWM, MNPOM3BOACTBA W  3KCMayataumm  6ecrnmioTHbIX
aBMALMOHHbIX CUCTEM, & TAKXE KOHTPO/Ib 38 YPOBHEM KBann(uKaLmm Takux creynannctos. Mpu
peanu3aumMy  npoekta 6OMbLIOE  BHWMaHWE  YAenseTca  NpuBMEYEHUIO  0OyuvatoLLmxcs
o6pa3oBaTe/ibHbIX OpraHusauuii K y4yacTuo B MporpamMMax no 6ecrnuioTHbIM aBuaLVOHHbIM
cuctemam. TakuM 06pa3om, BO3MOXHO YCUINTb TEXHOMOTMYECKUIA NOoTeHUMan ans obecrneveHuns
6e30MacHOCTUN CTPaHbl, NOBbILLIEHNSA 3PNEKTUBHOCTN IKOHOMUKN N YNYULLEHNS KAYeCTBa XU3HU
rpaxgaH. B utore B Poccum fomkKHa BO3HUKHYTb HOBas 9KOHOMMWYecKas OTpac/b, CBA3aHHas C
pa3paboTKON 1 MCNO/Mb30BAHNEM TPaXAAHCKUX 6eCrMIOTHBIX annapaTos.

HoBM3Ha 370 NporpamMMbl 3aKNH0YaETCA B UHTErpaLmm COBPEMEHHbIX N MHHOBALMOHHBIX
[JOCTWXKEHWUI A B 06/1aCTM Manol 6eCnuioTHOM aBuaumn, a TakXe MCMNOMb30BaHUU LUMPOBbIX
TEXHONOT NI, BKAKOYas LMhpoBOil 06pa3oBaTe/lbHbIA KOHTEHT.

MeToabl 1 hopmbl peanusauum MNporpammbi:

— OAHWM M3 K/HOYEBLIX METOLOB ABNSAETCA MPOEKTHO-OPUEHTUPOBAHHOE 06yUeHMe,
KOTOpOE M03BO/SeT 00yyatoLLMMCs NPUHMMATL aKTUBHOE yyacTue B pa3paboTke v peann3ayuun
peasnbHbIX MPOEKTOB, CBfA3aHHbIX C wucnonb3oBaHMeM BAC. 3TOT MeToj CnocobCTByeT
yrny61eHno 3HaHWIA, pa3BUTUIO TBOPYECKOTO MbILLIIEHWS Y HaBbIKOB KOMaHAHOW paboTsl;

— WHTepaKTUBHbIE METOAbl O00YyYEeHUA, TakMe Kak CUMYNAuus W BUPTYyasibHble
nabopatopun, WUrparwT BaXHYK pofib B MOAroToBKe cneuuanuctoB no bAC. CneuuanbHble

nporpaMmMHbIE€ KOMIMJIEKCHI MO3BOMAKOT MOAENNPOBATbL Pas3/inyHbIE CUEHapUK noseta APOHOB,

1 hitps:/ffirpo.ru/activities/proiects/federalnY'Y-proYekt-kadrv-bas/
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AHAJM3UPOBATh MOBEACHUE aNIapaToB B CIOXKHBIX YCIOBHUSIX U MPOBOIUTH 3KCHEPUMEHTHI 0e3
pHCKa MOBPEXIEHUS JOPOrOCTOsIIIeNH TEXHUKH,

— NPAKTHYECKHe 3aHSATHs, r7ie 00y4Yaromuecss MOTYT HEMOCPEIACTBEHHO YIPABISITh
OeCITIOTHBIMA  aBHALIMOHHBIMUA CHUCTEMAaMH, SIBIIIOTCS HEOThEMJIEMOW YacThiO y4eOHOro
nporecca. JTH 3aHATUS IMO3BOJSIIOT OTPa0OTaTh HABBIKM YIPABICHHS APOHOM, OLEHHUTH €ro
MOBEJIEHUE B Pa3JINYHBIX CUTYALUSIX U YCOBEPLIEHCTBOBATH TEXHUKY MUJIOTHPOBAHUS,

— TeopeTHYecKHe JIEKIIHH U CEMHUHAPCKHE 3aHSATHSA, HAalpaBJIEeHHbIE HA U3YyUYeHUE
OCHOB O€CHIJIOTHBIX ABUAL[MOHHBIX CHCTEM, NMPHUHIMIIOB MOJETa U YIPABJICHUS, TEXHUIECKOTO
yCTpoiicTBa U acnekToB npuMeHeHuss BAC B pa3nuuHbIX OTpPaCIsIX;

—  COPeBHOBATEJbHbII MeTOJ — 3TO CIIOCOO BBIMOIHEHUS MPAKTUIECKHX YIIPaKHEHHH
B (opme copeBHOBaHHH. CyITHOCTh METOJA 3aKJIFOYAETCS B HCIIOJBb30BAHUHM COPEBHOBAHHUI B
Ka4eCTBE CPE/ICTBA TIOBBIIIEHHS YPOBHSI MOATOTOBIEHHOCTH 00yYarOIIIUXCSL.

®opMaMH OpPraHM3aALMH 3aHATHI SBISIFOTCS TPYNIOBast (TeOpeTHdecKas 4YacTb) U
WHIMBUAYAJIBHO — IPyNIoBas (MpakTHYeCKast 4acTh).

IMegarornyeckas 1eeco00pa3HOCTb HACTOSIIEN MPOrpaMMbl 3aKJIIOYAETCS B TOM, UTO
NOCJIe €€ OCBOEHHUS OOyHaroIIMecs MoJyyaT 3HAHUSI U YMEHUs, KOTOpPbIe MO3BOJAT UM IOHSTH
OCHOBBI YCTPONCTBA OECITMIIOTHOTO JIETATEIILHOTO arnapaTa, IPUHIHIBI pa0OTHI BCEX €r0 CUCTEM
U UX B3aMMOJEHCTBUS, TEXHOJOTHIO MWJIOTHUPOBAaHUS U YIIPABJIEHHUS, a TaKKe OTTOYUTb CBOU
HaBblku B muioTupoBaHud BAC U MNOMy4dUTh COpPEBHOBATENBHBIN ONBIT HA Pa3IHMYHbIX
TPEHUPOBOUHBIX 0a3ax.

Hacrosiimass mporpamMma COOTBETCTBYET OOIIEKYJIBTYPHOMY YPOBHIO OCBOCHHUSI U
IPEeAIoJaraeT yAOBJIETBOPEHHE MO3HABATEIBHOIO MHTEpeca O0YyHarolIerocs, pacliupeHHe ero
UH(POPMHUPOBAHHOCTH B 00JaCTH OECHIJIOTHBIX JIETATEJIbHBIX aIapaToB M CHCTEM, a TaKkKe
oOorameHne HaBbIKAMH OOINEHHUs] U MPUOOPETEHHE YMEHHH COBMECTHOH MEeSTeNbHOCTH IPH
OCBOEHUU MPOTrPaMMBbL

Heas IlporpamMMbl AONOTHHUTENBHOTO O0pa3OBaHUS Mpenmnojaraet (GOPMHUPOBAHHUE H
pa3BUTHE TPOPECCHOHATIHPHON OPHEHTAIIMH OOYYaroIIerocsi, pa3BUTHE WHTEIUICKTYaJbHBIX
CHOCOOHOCTEH M TO3HABATENILHOTO HHTEPeCca K OECITMIIOTHBIM aBUALIMOHHBIM CHCTEMAM.

3apnaun:

JInuHocTHBIE (BOCIMTATEIbHBIE):

— BOCIHUTAaTh HMHTEPEC K TEXHHUKE U TPYAY, Pa3BUBATh TBOPUECKHE CIOCOOHOCTH
U (opMHUPOBATE KOHCTPYKTOPCKHE YMEHHUS U HABBIKH,

—  TPUBUTH KYJIBTYPY MPOU3BOIACTBA U COOPKH OECITMIIOTHBIX aBHALIMOHHBIX CHUCTEM,

—  ¢chOpMHUPOBATH YYBCTBA KOJUIEKTUBH3MA, B3aUMOIIOMOIIIH;
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-aBoCcnnTaTb BOJIKO, YYyBCTBO CaMOKOHTPO/1A, OTBETCTBEHHOCTH,

— cdopmupoBaTb  CO3HaTe/IbHOE  OTHOLWeHWe K 6e3onacHoOCTM  Tpyda npu

N3roTOBNEHUN MOAENEN;

— BOCNUTaTb rpaXgaHCTBEHHOCTb, TONEPaHTHOCTb, AYXOBHO - HPaBCTBEHHOE

CaMOCO3HaHue;

— (hopmMMpOBaTh MATPUOTMUECKYHD MO3ULIMIO MOAPOCTKA Yepes BK/OYEHWE ero B
TEXHUYECKOoe TBOPUECTBO 1 MO3HABATENbHYIO AEATENBLHOCTb.

MeTanpegMeTHble (passuBaroLLme):

— pasBuTb y 06yyaroLLMXCs 3/1EMEHTb! TEXHNYECKOro MbILLNIEHUS,

n306peTaTeNlbHOCTW, TBOPUECKON UHMULMATUBSI,
— pasBWTb rnasomep, ObICTPOTY peakuum;
— pasBWTb ycepave, TepneHne B 0CBOEHUN 3HAHWIA;

— (opMMpoBaTb OCO3HaHME POMM TEXHWUKU W TEXHONOTUIA AN MPOrpeccuBHONO
pa3BMTUSA 00LLECTBA,;

— TMOBbILEHNE CEHCOPHON YyBCTBUTENLHOCTU, Pa3BUTWE MENIKOM MOTOPUKM  W”
CUHXPOHM3aLUMM paboTbl 06eMx pPyK 3a cyeT O00yYeHUs NUNOTMPOBAaHUA GECMUMIOTHBIX

NneTaTtenbHbIX anmnapaTos,

— pasBuTne I'ICI/IXO(*)VISI/IOI'IOFI/ILIGCKI/IX KayeCTB YYEHWUKOB: namMmAaTb, BHUMaHWeE,

CMOCOBHOCTbL IOFMYECKN MbIC/IUTb, aHAIM3MPOBATb, KOHLEHTPMPOBATb BHUMaHWE Ha FaBHOM.
MpegmeTHbIe (0by4atoLLme):
— BbIpab0OTKa HaBbIKOB NUNOTUPOBaHNSA GECNNNOTHBIX NeTaTeNbHbIX annapaTos;

— [AaTb nepBOHada/ibHblEé 3HaHUA O KOHCTPYKUWUN 6ecnuNOTHbLIX neTaTeNbHbIX

annaparos;
— HayuuTb npasmnam obCnyxxnBaHus, COOPKN 6ECNUNOTHBIX NeTaTeNbHbIX annaparos;
— HayuuTb nporpammuposaHuio BAC;
— 03HaKOMMTb C npaBuiaMmn 6e30nacHol paboTbl C UHCTPYMEHTaMU;
— 03HaKOMMTb C MPUHLMUNOM paboThbl aBUaMOLe/IbHbIX ABUraTeNnein n nx rpamoTHON
aKcnyaraumu,

— [JaTb MepBOHayaNbHble 3HAHWSA MO PaANO3NEKTPOHUKE M 06YUYNTb NPUHLMNAM
paboTbl pagnonepeaaroLLero 060pyaoBaHmMst, ero HaCTPOKOIA;

— [aTb 3HaHuA B 06nactu 3D - mMoaenvmpoBaHus U NpoekTMpoBaHus bAC;

— 06yunTb npaBunam 6GesonacHoW 3KcnayaTauumum GecrnuaoTHLIX — fieTaTeNbHbIX

annaparos.



Cpoku peanusauum NMporpammbl: 144 yaca.
YpoBeHb NpPorpaMmbl: 0HOYpOBHeBast (6a30Bblil yPOBEHb OCBOEHMS).
Pexxum 3aHaTMiA: rpynna u3 12 yenoBsek, 2 pasa B HeAento Mo 2 yaca (4 yaca B Hefento,
16 yacoB B mecsil, 144 vaca B rog); 1akageMmyeckuin yac - 45 MUHYT, nepemeHa 15 MUHYT.
MnaHnpyeMble pesynbTaTbl 06yYeHUS:

B pesynbTate 06y4veHMsA obydalowimMecs B KOHUE Y4ebHOro roga oBnaferoT

HEeO0OX0AMMOW CUCTEMOV 3HAHWI, YMEHWUIA N HaBbIKOB.

ByfeT 3HaTb MYMeTb B paMKax OCBOeHUS 6a30BOr0 YPOBHS:
3HaTb: — TeXHUKY 6e30rmacHoOCTU nNpu paboTe C UHCTPYMEHTaMM

N 3NeKTPO060OpPYyA0BaHUEM;

— 0CHOBbI BAC;

— OCHOB TEXHWYECKOro YCTPOMCTBA M KOMNOHEHTOB BAC;

— A3bIKW NporpammuposaHue bAC;

— 3HayeHune u npumeHeHne BAC B COBpEMEHHOM MUpE,;

— OCOBEHHOCTM PeryniMpoBKn 1 yrpasieHUs KBaLpoKONTepoM,;

— YCTPOMCTBO M NPUHLMN paboTbl 3NEKTPOABUTaTENEN.
YMeTb: — N0Nb30BaTLCA PA6OUNM UHCTPYMEHTOM;

— paboTaTb C 3M1eKTPO06OPYA0BAHNEM;

— OCYLLEeCTBNATb NUIOTUPOBaHME KBaAPOKOMNTEPOB;

— ynpaBnATbh KBagpokontepom FPV;

— HacTpauBaTb YaCTOTbl BUAEO NepefaroLLmMX YCTPOICTB;

— HacTpauBaTb MOMETHbIA KOHTPO/IEp KBaapOKONTepa;

— HacTpauBaTb annapartypy ynpas/ieHus;

— 3apsHKaTb aKKyMyaTopbl.

ByfeT 3HaTb MYMeTb B paMKaxX OCBOEHUS MPOABUHYTOIO YPOBHS:

3HaTb: — YCTPOWCTBO ¥ NPUHLMN paboTbl pasnonepesaTinKoB;

— npoLenypy nony4veHuns, 06paboTkn 1 aHann3a faHHbIx noneta BAC;

— NPUHUMN paboTbl HOTO NepeaaroLLnX YCTPOMCTB;

— npaBuna aKcnayaraumm akkymynsaTopos

— npouecc 3D - mogennposaHus 1 npoekTnposaHnsa BAC.

YMeTb: — [MarHocTupoBaTb M UCMPaBnATb OWMOKM B paboTe NPOrpammHOro
obecneyeHuns Npu paboTe ¢ AaHHbIMK, NOMYYEHHbIMM MPKU PaboTe C NONE3HONA
HarpysKoi;

— MOAEeNnpoBath 1 NPOM3BOANTL NevaTb KOMANeKTYoWmx Mogenein BAC Ha
3 - D npuHTepe.

Mo — TBOPYECKM MOAXOAMTL K COOPKe KBALPOKOMTEpPa,;

OKOHHAHWIO  __ yMeTh aHaM3MpPoBaTh;

Kypca Oyfer [0BOAMTL HaYaTOE eN10 f0 KOHL;

obnagatb
— BbINONHATL NOPYYEHMs KONNEKTUBA, paboTaTh B rpynne;
crefyoLwymMm
kayecTpamy: — OKasbiBaTb MOMOLLL B paGoTe Haj MOAENbI0 POBECHUKAM U MIafWUM

pebsaTam;
— CTPEMUTLCA COPEBHOBATLCA, MPOABNATL CeOS B COPEBHOBAHUN.



Mpouecc Habopa u dopmupoBaHna rpynn. O6pa3oBaTe/ibHble OpraHu3auuu
PYKOBO/ACTBYHOTCS BHYTPEHHUMM HOPMATUBHO - MPaBOBbIMW OCHOBaHUAMYK Npu hOpPMUPOBaHMK
npolecca Habopa v YKOMMIEKTOBKM FPyMn Ha NporpaMmmbl AOMOMHUTENBHOIO 06pa3oBaHus.

HanmeHoBaHue
YPOBHSA
nporpaMmmbil

Ba3oBbli  YPOBEHb U3YUEHUS.

2. Y4YebHbIit NnaH NporpamMmmbl

Homep 1 HaumeHoBaHWe MoayNs

Mopgynb Nel. «OCHOBbI 6eCrUIOTHbIX
aBUaLMOHHBIX CUCTeM (BAC):
apxutektypa, BAC»
Mopynb No2. «TexHU4eckoe yCTPOMCTBO U
KOMMNOHEeHTbI BAC»
Mogynb Ne3. «[lpuvHUMnbl  noneta wu
ynpasneHuns bBAC»
Mogaynb Ned. «[MporpammupoBaHue BAC
[19 MONETOB BHYTPY MnomeLleHuns Python»
Mogaynb Ne5. «[porpamMmmunpoBaHme
KOHTpONNepa, yctaHoBneHHoro Ha BAC
npv nomowy C++»
Mogaynb Ne6. «l/Icnonb3oBaHve [aTUMKOB
BAC 1 cbop faHHbIX»
Moaynb Ne7. «O6paboTka M aHanu3
JaHHbIX noneta BAC»
Mogynb  Ne8. «[lNpumeHeHne BAC B
pasfINYHbIX OTPacNAX»
Mogaynb Ne9. «3D - MopgenuposaHue u
npoekTuposaHne BAC»
Mogaynb Nel0. «[TOHOYHbIN BAC»

NToro:

Bcero
yacoB

36

10

10

30

10
144

Teopua TlMpakTuka

8 0
6 2
2 34
0 10
2 8
4 8
4 4
12 0
7 23
2 8
47 97



3. YyeOHO-TeMaTUUECKUM nnaH

3.1. YTI1 nporpammbl COCTOUT U3 04HOr0 6a30BOr0 YPOBHS 0CBOEHUA. CofepXXaHMe KaXKA0ro YpoBHS NOCTPOEHO Ha MOLY/IbHOM MpPUHLMNE.
CTPYKTYpHOW eauHuUel y4ebHOro moayns sBNATCA TeMmbl. B peanusauuy nporpaMMbl MPUMEHSETCS MO3TarnHas TeXHOM0rns o0yyeHus OT
«MPOCTOr0» K «C/IOXHOMY>.

3.2. BaxxHas po/ib Npu 0CBOEHMM NPOrpaMmMbl 0TBOAUTCA MaTepuanam, pa3paboTaHHbIM B paMKax NpUMeHeHNs LMgppoBoro o6pasoBaTe/ibHOro
KOHTEHTa.

3.3. 10 OKOHYaHMM KaXA0ro Moy s NPorpaMMoii npefycmMoTpeHa (hopma KOHTPO/ISA B BUAE TeEMaTUYeCKOro onpoca, NpakTU4eckoro 3afjaHus,
MPOEKTHON paboTbl.

HanmeHoBaHue Homep n HanmeHoBaHWe MoaynsA TpynoemMKocTb  Teopus MpakTuka @Popma KOHTPONsA Matepuan gna LLOK
YPOBHA BCEro 4yacos (umndbposoi
nporpaMmmb| obpasoBaTe/ibHbIN

KOHTEHT)*
Mogaynb Nosl. «OCHOBbI 6eCNUMIOTHbIX TecTt LIOK Ne 1

aBnaunoHHbIx cuctem (BAC): 8 8 0
apxutekTypa, BAC».

Tema 1 BBoaHOe 3aHATHE (TEXHMKA
6e3onacHocTh).

Tema 2. TeopeTuyeckme ocHoBbl BAC.
Tema 3. Apxutektypa BAC.

Tema 4. 3HayeHune u npumeHeHns bAC B
COBPEMEHHOM MWUpE.

Mogaynb Ne2. «TexHu4ecKoe
YCTPONCTBO Y KOMMNOHEHTbI BAC».
Tema 1 OCHOBHbIE TEXHNYECKUNE
xapaktepuctukn BAC BEPTONETHOIO U 2 2 0
CaMO01eTHOro TUMOB.

Tema 2. Knaccugukarmsa 6ecnmnoTHbIX
neTaTeNibHbIX annapaToB.

Onpoc B pamKax
NPOVLEHHbIX TEM

TecTt LIOK Ne 2.

o N NN DN
(o> BN ST \C I\ CRENN \O)
N O OO O

BasoBblii  ypPOBEHb OCBOEHMSI MPOrPaMMbI.

Tema 3. Komnnekc ynpasneHusa bAC. 2 0 2



Tema 4. Poccuiickue npounssogutenn BAC v nx
Lienn.

Mogaynb Ne3. «[MpuHUMNbI noneta u
ynpasseHna BAC».

Tema 1 Be3onacHOCTb MOMETOB.

Tema 2. TexHuka 6a30B0ro NuioTMpoBaHus FPV.

Tema 3. ¥npasneHue BAC.
Tema 4. MNMpakTuka nonetos bAC.
Tema 5. AapogMHamumKa 1 guHammKa rnoseta.

Tema 6. NoneTbl B OrpaHNYeHHOM

MPOCTPAHCTBE», APOH - PEACUHT.

Tema 7. 3axBar rpysa.

Tema 8. BbINo/IHEHNE KOHTPO/IbHOTO
NOJIETHOr O 3ajaHus.

Mogayns Nex. NporpammupoBaHue ans

NnosIeTOB BHYTPWU NoMeLLleHUs Pythony.

Tema 1. OcHoBbI NporpammupoBaHus bBAC
Ha Python.

Tema 2. PaboTa CO CMUCKOM AaHHbIX.

Tema 3. Pa3paboTka anropmtma
aBToHoMHoro noneta BAC.

Tema 4. Co3paTb CKPUNT Ha A3bIKe
nporpammunposaHuna Python ans
CaMOCTOATENbLHOI0 YNpaB/eHuns
KBaApOKOMNTEPOM B NMOMeLLeHnM 6e3
ncnonb3oBaHua curHana GPS.

N O

10

OO R OpR

o O

N Qe

N O

10

Onpoc B pamKax
MPOVAEHHbIX TEM

TecT LIOK Ne 3

BbInonH1TL nonet
C MOAHATVEM rpy3a

LIOK Ne 4.
TecT

MpakTnyeckoe
3aflaHue



Mogaynb Ne5. «[MporpammmnpoBaHmne
KOHTpO/iepa, yctaHoBNeHHOro Ha BAC
npuv nomowm C++».

Tema 1 MN3yyeHne HaBbIKOB CO3AaHNA
anropuTMoB Ana 6ecnuoTHbIX
neTate/ibHbIX annapatos. (MporpaMMMpoBaHiie
aBTOHOMHOro noseta) (Outdoor u Indoor).
Tema 2. ObLine cBefileHNs 0 A3blKe
nporpammupoBaHuns C++.

Tema 3. Peanusayma C++ B
nporpaMMupoBaHumM APOHOB.

Tema 4. NporpaMMnpoBaHue anropnuTmoB
ynpasneHuns BAC.

Tema 5. Co3gaTb CKPUNT Ha A3bIKE
nporpammMmupoBaHuns C++.

Mopynb Ne6. «/icnonb3oBaHue JaTUNKOB
BAC n cbop faHHbIX».

Tema 1 CeHcopbl ¥ JaTUMKN ANa c6opa faHHbIX.
Tema 2. [aTunku: akcenepomeTp, rmpockor,
fansHomep GPS.

Tema 3. JaTumkuy npm cbopke B MacTePCKONA.
Mogynb Ne7. «ObpaboTka 1 aHanu3
JaHHbIX noneta BAC».

Tema 1 C6op, 06paboTKa U aHa/IM3 JaHHbIX
(hoTOrpaMmmeTpMUECKOl ChEMKM,

Tema 2. C6op, 06paboTKa 1 aHa/IM3 JaHHbIX
OPTOPOTOCHLEMKN.

Mopynb Ne8. «[MpumeHeHne BAC B
pas/INYHbIX OTPAC/IAX».

10

o ~ B~ N

SN

12

A O N DD B

N

12

A B DN N ©

N

LIOK Ne 5.
TecT

MpakTnyeckoe
3afjaHue

Tecr LIOK Ne 6.

MpakTrKa CO0pKM

Tect LIOK Ne 7.

OK Ne 8.
TecT U °



Tema 1 TexHonorusa npumeHeHnsa BAC B

reofesun n Kaptorpapum. 4 4 0
Tema 2. TexHonoruu npumeHeHuns BAC B MpoeKTHas
ApYyrux oTpacnsx, Takux Kak: paboTta.[Joknag, o
- JIECHOE XO03AICTBO; 8 8 0 TEXHO/IOr MK
- 0XpaHa OKpy>XaroLen cpeapl; NPMMEHEHNA
- Ce/bCKOX035NCTBEHHbIE PaboThl.
Mogynb Ne9. «3D - mogennpoBaHue n LIOK Ne 9.
npoekTupoBaHme BAC». 30 7 23 Tect
Tema 1 OcHOBbI aBamofenpoBaHns 8 9 5
CaMO/IETHOr O TUMa.
Tema 2. OcHoBbI 3D - MOAeNnpoBaHuS. 2 2 0
Tema 3. MO gna 3D - mofennpoBaHus. 4 0 4
Tema 4. NMoarotoeka 3D - mofenu K nevatu. 6 0 6
Tema 5. icnonb3oBaHne 3D - npuHTepa A4n14 4 2 2
rneyatn KOMMIEKTYOLWUX.
Tema 6. Bbi6op HaBecHoro o6opynosaHus BAC 4 0 4
Npounssectn
Tema 7. Matepuansl ana npoussoactsa BAC. 2 1 1 MOZENb [T
reyaru.
Mogaynb Ne10 «OHOUHbI BAC». 10 2 8 Tect LIOK Ne 10.
Tema 1 [oHOYHbIN BAC. 2 1 1
Tema 2. Knaccbl, npaBuna, CyfeicTso. 2 1 1
Tema 3. MocTpoeHne CnopTUBHON TPEHWUPOBKM 1 2 0 2
COBEepLLUEHCTBOBaHME MacTepCTBa.
Tema 4. 0HOYHbIEe TpacChbI». 2 0 2
4.1 B OTKPbLITOM NPOCTPaHCTBE.
4.2 Ha FPV.
Tema 5. lNMpoxoxKaeHne roHOUYHOro [MpoxoxaeHve
ncnbiTaHms. 2 0 2 FOHOYHOrO
VCTbTaHVA
NTOro: 144 47 97

*- https://firpo.ru/activities/proiects/


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

1. 1110



4. CofiepkaHve nporpaMmb|
4.1. BasoBbIii ypoBeHb OCBOEHWA
Mogynb Ne 1. «OCHOBbI 6eCNUNOTHbIX aBnaymMoHHbIX cuctem (BAC):

apxutektypa BAC»

Tema 1 BBogHoOe 3aHATME. TexHMKa 6e30MacHOCTW.

JNekums: VIHCTpYKTaX Mo TexXHWUKe 6Ge3onacHocTu. TexHuka 6e3onacHoctu. [lMpasuna
noBefeHNs B MOMELLEHNN, T4e NPOBOAATCA 3aHATUS.

Tema 2. TeopeTnyeckme ocHosbl BAC.

Nekums:  3HakOMCTBO C  6GecnunOTHbIMM  aBUMauUOHHbIMK  cucTeMamun  (BAC).
OnpegeneHune becnunoTtHoi ABnaunoHHoi Cuctemsl (BAC).

Tema 3. Apxutektypa BAC.

Nekuwna: 3HaueHne apXUTEKTYPbI 415 3P HEKTUBHOTO (DYHKLMOHMPOBaHWSA 1 yNpaBneHns
BAC. KomnoHeHTbl BAC camoneTHOro tuna.

Tema 4. 3HayeHune v npumeHeHnsa BAC B COBPEMEHHOM MUPE.

Nekuna: Ponb TEXHNUYECKUX XapaKTepuCTUK K pasnnyHbiX Buaos BAC B pelleHUn
pasNnYHbIX 3ajau.

Mogaynb Ne 2. «TexHMU4YecKoe yCTPOMCTBO U KOMMAOHEHTbI BAC».

Tema 1 OCHOBHble TEXHUYECKME XapaKTepucTuku BAC, BepTONETHOrO M CaMOETHOrO
TUMOB.

Nekuma: OCHOBHbIE TEXHMYECKUE XapaKTepuCcTUKN BAC BEPTONETHOIO M CaMONETHOI0
TUMOB.

Tema 2. Knaccugukarmsa 6ecnuioTHbIX neTatenbHbIX annaparos.

Nekumn: Bupbl 1 TexHuMyeckne xapaktepuctukun BAC: AspocTtatmnyeckune BAC,
PeakTneHble BAC, BAC camoneTtHoro tuna, BAC BepTONeTHOro TUNa, MY/IbTUKONTEPHbIE U
rmépuaHbie BAC.

Tema 3. Komnnekc ynpasneHusa BAC.

MpakTnka: Cnocobbl 060pyf0BaHNA ynpasneHns cuctemsl BAC.

Tema 4. Poccuitckme npomssogutenn 6AC n nx uenm.

Nekuypsa:  OcHoBHble Poccuiickne npowssogutenn BAC. Bknag B pasButue
0TeYeCTBEHHON MHAycTpumn BAC.

Mopgynb Ne 3. «puHUMNbI Nnoneta v ynpasneHnsa BAC».

Tema 1 be3onacHOCTbL MOMETOB.

Nekuyms:  OnpegeneHne 6e30MacHOCTM  MoNeToB B KoHTeKcTe BAC.  3HayeHue
6e30MacHOCTN ANA 3PHEKTUBHOIO M HAAEXHOro yHKUMOHMpoBaHna BAC. AHann3 puUcKos U

0nacHoOCTeN.



MpakTuKa: BbinonHeHne 6e30MacHoOro noneta.

Tema 2. TexHvKa 6a3080ro nunoTMposaHus FPV.

MpakTtuka: TpeHaxep FPV, ynpasneHne BAC. B cumynatope BbIMOMHUTE B3/IET C TOUKN
cTapTa M NOCafiky Ha TOYHO 0603HAYEHHYK MIOWAAKY, ucnonb3ys FPV - pexum pns
ynpasneHus. [lponetuTe CKBO3b CEPUI0 BOPOT WM Mexay O0603HaYeHHbIMU MapKepamu,
COXpaHAs CTabu/ibHYK BbICOTY WU CKOPOCTb, B pexume FPV. BbinonHWTE MofeT Mo 3apaHee
3aflaHHOMY MapLUpyTy C U3MEHeHWeM BbICOTbl, UCMOMb3yA Kak FPV, Tak 1 BUA C TPETLErO nua
AN CpaBHeHUs 3(eKTUBHOCTU ynpasneHus. BbinonHute ceputo pa3BopoToB Ha 180 rpafycos
Ha OrpaHWYeHHOW TeppuTopuu, mcnonb3ys FPV ons TOYHOrO MaHeBpUPOBaHWA. BbimonHuTe
3afjayy no cbopy OOBLEKTOB C Pa3UYHbIX TOYEK KapTbl, ucnonb3ys FPV ana Hasurayuu
M TOYHOCTM NMPU MPUBAUKEHUMN K KXKA0MY 0ObEKTY.

Tema 3. ¥npasneHvne BAC.

Nexkuwna: TpuHUUNBLlL ynpasneHns camonetHbiMM BAC. TpaKTuka: BbINONHUTE B3NET
BAC camoneTHOro tmna, AOCTUIHWUTE 3afaHHON BbICOTbI U CTabUIM3MPYATE MOMET Ha NPSMON
NHUK. OCyLLeCTBUTE Cepuio NOBOPOTOB.

Tema 4. lMNMpakTnka nonetos BAC.

MpakTuka: Mpaktrka nonetos bAC.

Tema 5. AspoanHamMmmka 1 JuHaM1Ka nosera.

MpakTuka: BbinonHWTE MOMET Ha [APOHE B CUMYNATOPE MPU PasfyHbIX YCNOBUAX
noneta. (3agaHve BKNOYaeT B Cebs BbINONHEHWE MAHEBPOB BbICLLEr0 MWI0TaXa, MOMeThbl Ha
pa3HOl CKOPOCTM UM BbICOTE, & TaKXKe B Pas/IMUHbIX MOrO4HbIX YCOBUSX).

Tema 6. MoneTbl B OrpaHUYeHHOM NPOCTPAHCTBE, APOH - PENCUHT.

MpakTuka: BbinonHUTe 3agaHne nosieT ApoHa B OrpaHMYeHHOM MPOCTPAHCTBE, BHYTPU
3[aHna UK CKBO3b Y3KMe NPOX0Lbl MeXAY NpensaTCTBUAMMN.

Tema 7. 3axBaT rpysa.

MpakTvka: BbinonHUTE 3afjaHue 3axBaT W MepemelleHWe rpys3a, akKypartHas
TPaHCMNOPTUPOBKA.

Tema 8. BbInosiHeHVe KOHTPO/IbHOMO MOJIETHONO 3aJaHus.

MpaKTuKa: BbINONHNTE KOHTPO/IbHOE 3afaHue No Moaynto. MNponeTeTs Tpacey.

Mogynb Ne 4. «[porpammupoBaHue 415 NoSeTOB BHYTPU rnomeLleHns. Pythony.

Tema 1 OcHoBbI nporpammupoBaHnsa BAC Ha Python.

MpakTuka: OCHOBHblE NOHATUA O nporpammuposaHun 1 ynpasneHum BAC. OCHOBHbIe
(yHKUMM  nporpaMMHOro  noneta.  OnepauuoOHHble  CUCTEMbl W MporpaMmbl  ANs
nporpaMMupoBaHuna nosneTa.

Tema 2. PaboTa CO CMUCKOM AaHHbIX.



IIpaktuka: IlporpamMupoBanue anroputmos yrpasieHust BAC.

Tema 3. Pa3pabotka anroputma aBToHOMHOTO Tiosieta BAC.

[Ipaktuka: Pa3zpabotka aaropurma asToHoMHOro moyera BAC.

Tema 4. IlpakTuueckoe 3amanue; Hanmucars nporpammy Ha Python anst aBroHOMHOTO
noniera BAC mynbeTu poTopHOro tuna BHyTpu nomerneHus (B orcyrcrsuu GPS curnana).

Monyab Ne S. «IIporpammupoBaHHe KOHTpoOJiepa, ycTtaHoBaeHHoro Ha BAC npu
nomouu C++y,

Tema 1. M3yueHne HaBBIKOB CO3/aHUSI alITOPUTMOB ISl OECITMIIOTHBIX JIETATENBbHBIX
anmaparos (mporpammupoBanue asToHoMHoro nosnera Outdoor u Indoor).

IIpaxTuka. Pazpadorate anroputm aBroHOMHOTO nojiera Outdoor u Indoor.

Tema 2. OOmue cBeneHus o si3bIke nporpammuposanus C++.

Jlexumst: OcHOBHBIE OHSATHA. AnaBuT si3bIKa. [IpocThbie onepauuu.

Tema 3. Peanuzanus C++ B nmporpaMMUpOBaHUU APOHOB.

IIpaktuka: IIpumeHeHNe NpakTHYECKUX HABBIKOB TPOrPaMMHUPOBAHMUSI.

Tema 4. [IporpammupoBaHue anroputmos ynpasienust BAC.

IIpakTuka: [IporpamMmmupoBaTh OECIHIIOTHHK HAa BBINOJHEHHWE NMPOCTEHINNX ASHCTBHUNA
«BBEpPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hanucats nporpammy Ha C++.

IIpakTrka: BIMOMHUTE CKPUIIT HAMMCAHUS IPOTPAMMBL.

Mopayab Ne 6. «Mcnosb3oBanue 1atyukoB BAC u c60p AaHHBIX».

Tema 1. Cercopsl u naT4uku ajsi cOopa JaHHBIX.

Jlexuus: Kak paboraror natumku. Ponp natdamkoB Ha ycTpoiicte. [IpakThka: kak
naTaukd padboTaroT ¢ nHPOpPMAaLIUEH.

Tema 2. JlaTunku: akcenepoMerp, rTupockor, nanbaomep GPS.

Jlexuus: OnpeneneHue JaTYUKOB U UX POJIb B cUCTeMe yIipaBiieHus U HaBurauuu bAC.
3HaYeHHEe NaTYNKOB JJIs1 O0ECTIeYeHNsI aBTOHOMHOCTH, CTAaOMIIBHOCTH U O€30IaCHOCTH TOJIETa.

IIpaktuka: MHTerpupyiite 1aTuuku B CUCTEMY YIIPaBJIE€HHUS POHA, MOAKIIOYUB HX K
apayUHO—KOHTPOJIJIepY MoJjeTa.

Tema 3. laTuuku npu cOOpKe B MACTEPCKOM.

IIpaktuka: Tpenaxep JanbHOMEp pacCTOSTHUE B MACTEPCKOM.

Mopayab Ne 7. «O0padoTka u aHaan3 AaHHbIX nojeta BAC».

Tema 1. C6op, obpaboTka 1 aHATN3 TaHHBIX (POTOrPAMMETPHUYECKON CHEMKH.

Jlexums: M3ydenune TexHonoruu coopa u obpadoTka AaHHBIX (POTOrPaMMETPHUSI CbEMKH.

[IpakTrka: AHaTU3 MONYYEHHBIX JAHHBIX 110 CPEACTBAM (HOTOrPAMMETPHUECKON CHEMKH.

Tema 2. Coop, 00paboTka 1 aHaIH3 JAHHBIX OPTO(OTOCHEMKH.
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Jlexuusi: M3yuenue texunonoruu cbopa v 00paboTka NaHHBIX OPTOHOTOCHEMKH.

[IpakTka: AHAINU3 MOJYYEHHBIX JAHHBIX 110 CPEICTBAM OPTO(POTOCHEMKH.

Mopnyab Ne 8. «IIpumenenue BAC B pa3iMYHBIX 0TPACTAX».

Tema 1. Texnonorust npumenenus: BAC B reone3nn u xaprorpaduu.

Jlexuus: Passutne u npumenenust BAC B reonesuu u kaprorpaduu. COop u oOpaboTka
naHHbIX. [Ipouenypa no ucnop30BaHUIO BO3AYLIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiembie BAC B n1pyrux oTpacisx, TaKuX Kak:

—  JIECHOE XO3SICTBO;

—  OXpaHa OKPY>KaroLIEH Cpeabl,

—  CeJIbCKOXO3SIHCTBEHHBIC paOOTHL

Jlexuusa: MoHuTOpUHT ¥ HHBeHTapu3auus yroguid. Co3iaHue 3JeKTPOHHBIX KapT MojeH.

Jlekuus: VYTouHeHWe TpaHHI JIECHHYECTB. BhisiBlieHMe W omeHka ymepda oOT
YPE3BbIUANHBIX CUTYALUH.

Jlexums: COop, aHANM3 M aKTyaJH3alMs NAHHBIX O COCTOSIHMM OKPY’KAroLIeW Cpembl.
Qukcalus BBbIABIEHHBIX HapyLIEHUIl HKOJOIMYECKOro 3aKOHOJATeNbCTBA. BrisgBneHue
HECaHKLIMOHMPOBAHHBIX CBAJIOK U OIpEAeNIeHHe NX 00BEMOB.

Mopayab Ne 9. «3D — moaenuposanue u npoexktuposanue BAC».

Tema 1. OcHOBBI aBUAMOACIIUPOBAHUS CAMOJIETHOT'O THITA.

Jlexumst: OnpeneneHne aBUaMOJEIUPOBAHUS U €r0 3HAUSHHE B O0YUEHHH, Pa3BICUCHHX
U Hay4HbBIX uccaenoBanusx. [IpakTuka: BeIOpaTh MaTepuaisl U codpats kopmyc BAC.

Tema 2. Ocuosbl 3D — MonenupoBaHus.

Jlexumsi: OcHOBHBIE TepMHHBI U TIOHATUSA B 3D — MopenupoBanuu. [Iponecc coznanms
3D moneneit.

Tema 3. Ilporpammuoe obecneuenue mist 3D — MmonennpoBaHust.

IIpaktuka: IlpoexTupoBanue kopmnyca u neraneit BAC.

Tema 4. IToaroroska 3D — Moaenu k nevyaru.

IIpaktuka: Ilogrorosure 3D-momens ans medatu Ha 3D-mpuntepe. OTpadoTarth
NPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS IPOTrPaMMHOI0 O0ECTICUSHHUSI.

Tema 5. Ucnonb3oBanue 3D — npuHTepa, nevyats kommuekTyromux bAC.

Jlexuusi: Texuonorust padotel 3D npuHTEpa.

[IpaxTuka: [leyats komruiekryromux aeraie. [llnudoska u obpaborka neraiei.

Tema 6. BeiOop HaBecHOr0 000pynosanust BAC.

[paxruka: dxcrnyaranys HaBecHoro obopyaosanms bAC.
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Tema 7. MaTepuansl ang npounssogctea bAC.

Nekuus: 3HayeHme NpaBuIbLHOIO Bbibopa MaTepuanos ana npomssogactea BAC.
MpakTnka: BbibpaTb onTvManbHble Martepuansl 4ns npoussoacTsa Kopnyca BAC ¢

y4eToM TpeboBaHMiA N0 MPOYHOCTU, a3POLMHAMUKE N IKOHOMUYECKOW 3(EeKTUBHOCTH.
Mogaynb Ne 10. «F0OHOYHbI BACS.

Tema 1 oHouYHbIV BAC.

Nekuuna: OnpepeneHne roHoyHoro BAC 1 UX ponb B COPEBHOBAHMAX U YeMNMOHaTaXx.

MpakTnKa: Pa3paboTartb M HACTPOUTbL CNOPTUBHYO BAC a/11 y4yacTus B roHKax.

Tema 2. Knaccbl, npaBuna, CyAencTao.

Nekyua: 3HauyeHne copeBHOBaHWIA Mo BAC AN pasBuTUS MHAYCTPUM U TEXHOMOTWI B
0611acTn 6ecnUNOTHOW aBMaLuN.

MpakTnka: [loAroTtoBKa K Yy4yaCTUIO B COPEBHOBaHMAX MO  aBTOHOMHOMY
NUNOTMPOBAHUIO, CO6MI0AAN Npasmna N TPeboBaHUA K y4aCTHUKAM.

Tema 3. [ToCTpOeHNe CNOPTUBHON TPEHNPOBKN N COBEPLUEHCTBOBaHNE MacTEPCTBa.

MpaKTuKa: Y ny4lleHne HaBblIKOB MAHEBPUPOBAHMA U HABUTaLMKN MyTeM MPOX0XAeHNs
C/MIOXHbIX MapLUPYTOB Ha BPeMS.

Tema 4. 0HOYHbIe Tpaccehbl.

Mpaktuka: MpoxXoXaeHne roHOYHbIX TPACC B OTKPbLITOM MPOCTPAHCTBE.

MpakTnka: TpOXOXAeHWe TOHOYHbIX TPacC Ha CUMYNATOpPe, 0TPaboTKa CNOXHbIX
MapLLPYTOB.

Tema 5. lMpoxoXKaeHMe TOHOYHOro UcnbITaHMA. MpakTuka: MNMpoxoXaeHne roOHOUHbIX

Tpacc Ha BPeEMA, BbIMOJIHEHNE CMNOXHbLIX U MPOCTbIX TOHOYHbLIX NCNbITaHWIA.



HanmeHoBaHue
(Homep)
rpynnol

1

Cpoku
peanusauuu,
KO/INYeCTBO
yuebHbIX Heaenb

2
4

18

5. KaneHpapHbIii yuebHbIl rpadguk

OuvcunnnunHel (Mogynn).
Ba3oBbIil ypoBeHb 0CBOEHUS

Mogynb Ne 1 «OcHOBbI 6eCnUIOTHBLIX aBMALMOHHbIX
cuctem (BAC): apxutektypa, BAC».

Mogynb Ne 2. «TexXHUYeCKoe YCTPONCTBO U KOMMOHEHTbI
BAC».

Mogaynb Ne 3. «[MpuHunnbl noneta v ynpasneHns BAC».
Mogynb Ne 4. «[MporpammupoBaHme BAC ana nonetos
BHYTpY nomeLeHuns Python».

Mogyne Ne 5 «[llporpammunpoBaHve  KOHTPO/NEpPa,
ycTaHoBneHHoro Ha BAC npu nomown C++».

Mogynb Ne 6. «Mcnonb3oBaHue pgatumkos BAC u cbop
[aHHbIX».

Mopynb Ne 7. «O6paboTKa M aHanu3 [aHHbIX Moseta
BAC».

Mogyne Ne 8  «[lpumeHeHne BAC B pasnnyHbIX
oTpacnax»

Mogynb Ne 9. «3D - mMogennpoBaHue U NPOEKTUPOBaHME
BAC».

Mopynb Ne 10. «FOHOYHbI BAC».
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aBUaLMOHHbIX
CUCTEM
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BAC».

Mogaynb Ne
«TexHn4yeckoe
YCTPOMCTBO
KOMIMOHEHTbI
BAC».

Mogaynb Ne
«[MpuHUUNbI
noneta

ynpaBneHns BAC».

Mogynb Ne

«[porpammmpoBaH

ne BAC
NnoneToB

(BAC):

BHYTpYU

dopmbl
3aHATUIN

Nekunn,
Amckyccum
(TeopeTunyeckme
3aHATUSA)

Nekunn,
ANCKyccum
(TeopeTunyeckme
3aHATNS).
MNpakTuyeckme
3aHATMA

MpakTnyeckme
3aHATUA

6. OueHOYHbIE MaTepuanbl
6.1. ®opMbl ANArHOCTUKM YCNELIHOro 0CBOEHNSA MOAY/1e NporpamMmmbl

dopmbl YPOBHW OCBOEHUS 3HAHUI
noABefeHNs UTOroB Hu3knii CpegHuin OTCyTCTBME 3HAHWT
YPOBEHb YPOBEHb 3HAHWUN
3HaHWN
Ba3oBblli ypoBeHb 0CBOEHUS NPOrpamMmbl

Onpoc cnywarenein nNo NpongeHHsIM  OTCyTCTBUE HesHauuTenbHble  [MpoyYHble 3HaHMS B

Temam, noasefeHve WTOrOB 3HaHWIA, cnabble 3aTpygHeHMs B MpaBumiax TEXHUKMN

ANAarHOCTUKN OCBOEHMUS MOLYNS. 3HaHWA 0 oTBeTax no 6esonacHocTy,

Tembl Ans onpoca: NponLeHHOM TEPMUHONOTA N ONpefeneHunsx,

- npasuia TeXHUKK 6e30MacHOCTY; maTepuane onpefeneHnsax NPUMEHEHUN W CTPYKTYype

- onpepgeneHune BAC; BAC BAC
KOMMOHEHTbLI BAC;

3HayeHue n npumeHeHne BAC;

ponb BAC B COBpEMEHHOM MUpeE,

KaKue 3afayv peLlaroT npu nomoLLu

BAC

Onpoc cnywarenein no nporgeHHbIM  OTCyTCTBME

He3HaunTenbHble  [pOYHbIe 3HAHUSA B 061aCTK

Temaw, noasesneHve WTOrOB 3HaHWiA, cnabble npobesnsbl B TEXHWYECKOro YCTPONCTBa.
[AVarHoCTUKN OCBOEHWNS MOAYNS. 3HaHWA 0 3HaHuu 3HaHMa no  napameTpam
- TeXHWYECKMEe  XapaKTepUCTUKU NPOWAEHHOM TEPMUHOMOTM M Knaccumkaumm BAC.
BAC  (BepToneTHoro/camosneTHOro marepuane onpeneneHnax TexHn4yeckue

T™Mna); TEXHUYECKOro XapaKTEPUCTUKN

- Knaccudumkauun BAC; ycTpolicteBa BAC ~ caMo/eTHOro n
- Poccwuiickme nponssogutenun BAC BEPTONETHOrO TMNa
BbinonHeHMe NONeTHOro 3afaHns: Cnaboe ymeHne  YMeHue YBepeHHad paboTa B
MunoTtnpoBaHue npu nomoLM MWIOTUPOBAHUA  MPaBUNLHO nporpamme FPV
cumynatopos v FPV. (npoxoxaeHne MnoJib30BaThCA

Tpacchbl 3a 20 cekyHA) 060pyLoBaHMEM

HanucaTb nporpammy Ha Python gna  Mogenb He He yBepeHHoe Mogenb netaeT
aBTOHOMHOro noneta BAC mMynbTu neTaeT ynpas/sieHne

pPOTOPHOr0 TMNa, BHYTpU



nomeLLeHu1s
Python».

Mogynb Ne 5.
«[TporpammmpoBaH
ne  KOHTpoOJ/epa,
YCTaHOB/IEHHOr0 Ha
BAC npu nomoLimn
C++».

Mogaynb Ne 6.
«l/cnonb3oBaHme
jatumkos BAC wu
cbop faHHbIX».
Mogaynb Ne 7.
«ObpaboTKa "
aHanns JaHHbIX
noneta BAC».
Mogynb Ne 8.
«[MpnmeHeHne BAC
B pasnnUyHbIX
oTpacnax».
Mogaynb Ne 9. «3D -
MOZeNnMpoBaHue u
NpoeKTUpoBaHne
BAC».

Moagyns  Ne  10.
«["OHOYHbI BACH».

Nekunn,
AMCKyccum
(TeopeTunyeckme
3aHATNA).
MpakTnyeckmne
3aHATMA
Nekunn,
ANCKycCum
(TeopeTunyeckme
3aHATSA).
MpakTnyeckme
3aHATMA

Nekunn,
Amnckyccunm
(TeopeTunyeckme
3aHATNSA)
Nekunn,
omnckyccunm
(TeopeTunyeckme
3aHATNSA)
MNpakTuyeckme
3aHATUA

nometyeHus». (B otcytcteum GPS
CUrHana).

- [BUWXeHne mMomenu

Hanwucatb nporpammy C++:

- [BWXEeHWe MOJEeNn «BBEPX-BHU3»;
- [BVWKEHWE «OTKPbITb, 3aKPbITb
3axBarT»

VMcnonb3oBaHue nporpamMmmMHoro
obecneyeHuns ana 06paboTKM faHHbIX
n NPUMEHEHUS, nonyyeHue
NH(opmaLnu n3 MONYYEHHbIX
LaHHbIX

Hanucate  fgoknaf, MOArOTOBUTL
npeseHtaumio Ha Temy: «BAC B
pas/fINYHbIX OTPaC/AX»
OpraHunsoBaTb MacTep - Knacc, B
paMKax KOTOpOro cnywarenu

CMOLENVPYIOT U OPOPMAT MOAENb
BAC

MpoBeaeHVe WUTONOBOr0 FOHOYHOMO
COPEBHOBATE/IbHOIO noneta 7
yyacTme  BCeX  chnywaTenein B
COpPEeBHOBaHMM

Cnaboe ymeHue
nporpamMMmpoBa
HUS

Cnabblil  HaBbIK
cbopku n
aKcnnyatayuu
0bopyfoBaHus

He packpbiTa
TemMa [JoKnaja,
npeseHTaumna He
MOAroToBNeHa

Cnabblii  HaBbIK
cbopku n
MOZEeNnpoBaHus
BAC

YMmeHune
npaBUIbHO
Mo/b30BaTbCs
o6opyoBaHNEM

YMeHue
npaBUIbHO
Mo/b30BaTbCs
obopyaoBaHuem u
NPUMeHeHNe
TEXHONOrnn

MpeseHTauuns
MOArOTOB/IEHA, He
packpbiTa  Tema
AoKnaga

YMeHue
npaBUIbHO
Mo/b30BaTbCS
obopyoBaHNEM

YBepeHHas paboTa c
nporpammoii

YBepeHHas paboTa c
obopyaoBaHuemM Ans

MoNyYeHns HGpopMaLum

BbibpaHa aKTyanbHas
oTpacnb npumeHeHus BAC,
AoKnag MOHOCTbLHO
packpblBaeT Temy
YBepeHHast paboTa,
mofenuposaHue K cbopka
Mozenu



7. PecypcHoe obecneyeHune
7.1. TpeboBaHMA K MOMeELLEHNAM

7.1.1. CrieumanmanpoBaHHble Knaccbl (KpYXXKK) cosfaroTcs Ha 6ase 06weobpa3oBaTe/ibHbIX
opraHu3auumi (Lwkon).

7.1.2. Konnyectso paboumx MecT Afd co3fhaHusa creunanm3npoBaHHOro Knacca (KpyXka) - He
MeHee 12 pabo4ymx MecT A/18 06yYaroLLnXCS.

7.1.3. Ana cosfaHusa cneumanm3anpoBaHHbIX KnaccoB (KPY>XKOB) HE06X0AMMO MpeayCcMOTPeTb
NoMeLLEeHNs A8 MPOBeLEHNA ayAUTOPHBIX, MPAKTUYECKNX 3aHATUIA U OpraHm3aLMmn nosieTHbIX 30H.

7.1.4. ins npoBefeHUs aygUTOPHbIX M NPaKTUYeCKMUX 3aHATUIA, KOTOPOe BK/KOYaeT B cebs
cnefytoLine 30Hbl B COOTBETCTBUM C KOIMYECTBOM paboymx MeCT:

— pabouas 30Ha co cTofiamun, 060pyaoBaHHAsA B TOM YMC/e NePCOHabHbIMY KOMMbIOTEPaMU;

— PemMOHTHas cTaHuus v 30Ha 3D-neyatu,

— paboyee MeCTO npenojasartens;

— Masias nonetHas 30Ha.

[ns npoBefeHNs ayfUTOPHbIX, MPaKTUYECKUX 3aHATUIA U OpraHM3aLMmn Manoii NoMeTHOMN 30HbI
PEKOMEH[0BAHO 06ecrneynTb NOMeLLeHne naowanbio He MeHee 100-120 M 2 v BbICOTOW MOTOJIKA He
MeHee 3 M.

7.1.5. OcHoBHasi noseTHas 30Ha - 060pyAOBaHHasa nowWagka Ans AUCTaHUMOHHOIO
NUNOTUPOBaHMSA 6GECMMOTHBIX BO3AYLIHbIX CYAOB PEKOMEHA0BaHO 06ecrneynTb MoMeLleHne obLuel
nnowaabto He meHee 100 M2 1 BbICOTOM MOTONIKA He MeHee 3 M.

7.1.6. Bo Bcex nomelleHUAX Heo6XoLMMO 0OecneynTb OCBELLEeHWe B COOTBETCTBUM C
pencteytowmmmn Tpe6osaHnaMn (CaHlMnH) K BHyTPEHHEMY OCBELLEHMIO paboumnx MeCT.

7.1.7. Bo BCex nomeLleHnsx Heo6xoAMMO o6ecneynTb Hanmyme cet VIHTEPHET CO CKOPOCTbLIO
He MeHee 100 M6/c.

7.1.8. Mpw opraHu3aymMy NOMETHLIX 30H HEO6XOAMMO 06ecneyYnTb Hannumne AemMnpUpPyoLWEero
NOKPbITMSA nona. MoBEePXHOCTb A0/MKHA ObITb MAaTOBOA M MMETb HEOAHOPOAHbIVA PUCYHOK. [LonycTuMo
MCMoMb30BaHMe HanevyaTaHHbIX 6aHHepOoB.

7.1.9 Mpu opraHusaymm paboumx MecT obydaroLmnxca A19 NpakTUYecknx pabot HeobxoaAnmo
obecneunTb (PYHKUMOHA/bHbIE CUCTEMbl BEHTUAALUW W OTOMJIEHWUSA, MNO3BONSKOLLME MNPOU3BOLUTH
npakTUYecKne 3aHATUA, a TakKXe HaaMyMe KOHTypa 3a3eMeHus AN1A 3NeKTPONUTaHus u CeTu
CnaboTOYHbIX MOAK/OUYEHWIA C ONTOPA3BA3KOM Y BHYTPEHHUM COMPOTUBEHWEM K 31EKTPOMUTAHUIO U
cNaboTo4YHbIM ceTaM. Heobxoanmo obecneynTb co3gaHmne YCnoBUiA ANsi COXPaAHHOCTU A0POroCTOALLENO
obopyfoBaHNA (CKNaACKOe MOMeLLeHNe NS XPaHeHWs, Hanume WHXEHepPHO-TEXHUYECKUX CPefcTB

OXpPaHbl, B TOM ymcne CUCTEMDI BI/I,EI,eOHaﬁl'I}Op,eHI/IFI). O6s3aTenbHO: TpeﬁOBaHI/Ie no



noxapo6e30nacHOCTM - Ha/Mume NPOBEPEHHOr0 OFHETYLUUTENs, a TakXe Halnyme OrHeyrnopHbIX
celihoB MM CYyMOK NS XpPaHEHUSA aKKYMYNATOPOB.
7.2. MaTtepunanbHoO - TeXHMYECKOe OCHaLLeHWe NiowanKku npoBeaeHns obpasoBaTe/IbHOro
npouecca
7.2.1. ObLasn 30Ha:
— CTeNNaXxu 4N XxpaHeHUs 060py[oBaHNs;
— WHTEepPaKTUBHbIA NHBEHTAPb;

— AWMKN AN XpaHeHUs Belleli 1 060pya0BaHuS.

7.2.2. Manaa noneTtHas 30Ha:
— CeTyaTblii Ky6 He MeHee yem 3x3x3wm;
— MaTbl N9 CMArYeHUs yaapa npy nageHun KonTepos;
— CTalMOoHapHbIA MOAy b; YNbTPa3BYKOBbIE U3yyaTeNn Maskn (He MeHee 4 LWT.);

— KOMNMIEKT NPOBO/OB /11 COEANHEHNS U3NyyaTeneid; KpeneHne nanyyateneid Ha CTeHy.

7.2.3. OCHOBHas NoJieTHas 30Ha:

— 06wan nnowagb He MeHee 100-300 M2, orpaxaeHue 3aLUTHOW CETKOM;

— KOMMJIEKT Tpacchl A5 NOMeTOB;

— amMopTU3MpytoLLMe maTbl Ha NoJ 06LLE NOETHOM 30HbI;

— CcucTeMa yNbTpasByKOBOMW HaBurauuy B noMeLLeHnmn, coBmecTmoin ¢ BBC.
7.2.4. PeMOHTHasa cTaHuma 1 30Ha 3D-nevatu:

— CTON pabounii MOHTaXKHUKA;

— paguoannaparypsl;

— pabouyee Kpecno Ha Konecax;

— CTOJ1 KOMMNbIOTEPHbIN;

— 3D - npuHTEp;

— nporpammHoe obecnedeHne ans cosganHms 3D - mopenen;

— nporpamma gna nevatu 3D - npuHTEpa;

— nas/ibHasl CTaHuus ¢ (heHoM;

— [bIMOYNOBUTENb;

— KJ/1eeBOW MUCTONET;

— Habop Haadwunei;

— LUTaHreHLMPKYNb;

— Habop WapHMPHO-TY6LLEBOr0 MHCTPYMEHTA;



— KJ/I0YM 415 NPOMennepos;

— Habop MHCTPYMEHTOB A/ Naliku;

— fepxaTtenb «TpeTba pyka» ¢ ynoi;

— KOBPUK ANs Nainku;

— MpUGOP N3MEPEHUS HaNpPsHXKeHNs baTapeu;
— pyneTKa nsmepuTeNbHas;

— 3aKMM 19 MOTOPOB;

— Habop LWECTUIPaHHbIX KNHOYEN YANVHEHHBIX;
— Habop OTBEPTOK A1 TOUYHbIX paborT;

— TOPLEBOW K/HOY,;

— Kpumnep;

— LypynoBepT + Habop 6uT;

— HOYTOYK;

— MblLLb KOMMbIOTEPHAS;

— PEMKOMIMNEKT,  MpeAHasHayeHHbIA  Ans  nporpaMmupyemMoro  yyebHoro  Habopa

KBaZpoKonTepa;
— PEMKOMMNNEKT, NpefHa3HauYeHHbI Ans KOHCTPYKTopa COPTUBHOIO KBaJpoKONTepa,;

— Tym6a Ans MHCTPYMEHTOB criecapHast.

7.2.5 Paboyee MeCTO 06YyyaroLLerocs:
— nporpaMmmupyemblii y4ebHbli HA60p KBALPOKOMTepa;
— NporpaMMupyeMblii y4ebHbIA KBagpoKOMTep;
— KOHCTPYKTOP CNOPTUBHOIO KBaApOKONTEpa;

— [IONONHUTENbHbIE  aKKYMYNsTOpbl  Ans  MPOrpaMMUPYeMbiX  Y4eGHbIX  HaGopoB

KBAZPOKOMNTEPOB U CNOPTUBHBIX KBaLPOKONTEPOB;
— FPV ouku (wnem);
— K/1eeBoW MUCTONET;
— Habop Haaunei;
— LUTaHreHLMPKYNb;
— Habop WapHUPHO-Ty6L,EeBOro UHCTPYMEHTR,;
— KJ/IK0Y N8 NPOresepos;

— npubop n3mepeHuns HanpsxxeHns LiPo 6artapeu;



— pyneTKa nsmepuTenbHas;
— 3@KMUM /19 MOTOPOB;

— Habop LLEeCTUrPaHHbIX KNHOYER YANVHEHHBIX;

— Habop 0TBEPTOK A/11 TOUHbIX paboT;

— TOPLIEBOW KNtOY;

— Kpumnep;

— HOYyTOYK (Mnn M3IBM);

— [eCKTONHOe nporpaMMHoe obecrneyeHne ana HoyToyka (nnm NI3IBM);
— (poTorpammeTpmryeckoe NporpaMMHoe 06ecneyeHue;

— KOMMbIOTEPHAS MblLLb;

— CUMYNSTOP 419 aBTOHOMHbIX NO/METOB;

— nporpaMmmHoe obecreyeHmne 418 TPEXMEPHOr0 MOAENIMPOBaHNS;

— pabouee Kpecno Ha Konecax;

— Tymba 4ns MHCTPYMEHTOB CliecapHas;

— CTOJ1 KOMMbIOTEPHbIN.

7.2.6 Pabo4yee mecTo negarora:
— HOyTOYK (unm NMN3BM);
— NyNbT pagnoynpaBeHuns;
— [ECKTOMHOe nporpaMMHoe obecrneyeHune ana HoyToyka (nnm NM3IBM);
— KOMMbKOTEPHAs MblLLb;
— CTON1 KOMMbIOTEPHBIIA;
— paboyee Kpecno Ha Konecax;
— MoY;
— MapLupyTu13aTop;

— PoyTeEp.



8. Cnu1coK 1CNosib30BaHHOM NuTepaTypbl:

depaepanbHbIi 3aKOH 0T 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuM B Poccuitickoi ®efepanumn»
YKa3 MpesngeHTa Poccuiickoi depepaymn oT 07.05.2018 No 204
«O HalMoHa/bHbIX Lensx u cTpaTermyeckux 3agadvax passutus Poccuiickoin depepaumm Ha
nepuog fo 2024 ropa».

PacnopskeHue lMpaButensctea P® ot 21.06.2023 Ne 1630-p «O6 yTBep>aeHUn CtpaTeruun
pasBuTua 6GecnunoTHOM aBmaumm Poccuiickon degepaumm Ha nepuog Ao 2030 roga v Ha
nepcnekTusy Ao 2035 roga v naaHa MeponpuaTUiz No ee peann3aLmms.

PacnopsbkeHne [MpaButenbctBa Poccuitickoin Pepepaymm ot 31.03.2022 Ne 678-p
«06 yTBEpXAeHMN KOHUEeNnuun pasBuTus AONONHUTENILHOTO 06pa30BaHNs AeTel U NpU3HaHWUK
yTpaTMBLUUM cuny pacnopsbkeHus MpasuTtensctBa Poccuitickoin ®epepaunn ot 04.09.2014
Ne 1726-p».

OpraHuzauus  06CNY)XMBaHWS  BO3AYLUIHOrO  [ABWKEHMS:  YY4eOHUK AN CPefHero
npoeccroHanbHoOro obpasosaHus / A. O. ®unavH, A. P. bectyrud, B. A. CaHHUKOB; nof
HayuHol pepakuuein FO. . LLlaTpakoBa. — MockBa: M3gatenscteo KOpanT, 2022, — 515 ¢. —
(MpodeccrmoHanbHoe obpasoBaHme). — ISBN 978 - 5- 534 - 07607 - 3.

BecnunoTHble neTaTenbHble annapatbl. OCHOBbI  YCTPOMCTBA U (DYHKLUOHMPOBAHWS
/AdaHacbeB, YUuebHUKM 1 yyeb. nocob. - Mockea: MAWN. ISBN:978-5-85597-093-7.
BecnunoTHble netatenbHble annapatbl: Harpy3kuW U HarpeB: y4yebHoe nocobue Ans cpegHero
npoeccroHanbHoro obpasosanHus / B. W. MNMoropenos. — 2-e u3g., ucnp. n gon. — Mocksa:
WN3patenbctBo HOpainT, 2024. — 191 c¢. — (lMpodeccnoHanbHoe o6pa3oBaHue). — ISBN
978-5-534-10061-7. — TekcT: aneKTpOHHbIV // Obpa3oBaTensHas nnatpopma KopainT [canT].
— URL: https://urait.ru/bcode/541222.
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