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ITosicHuTeIbHAA 3anMCKa
BBeaenue

[Tporpamma «becrunoTHble aBUALMOHHBIE cuUCTeMbl» (manee — [Iporpamma),
paccurTaHa Ha oOyuarolfuxcs B Bo3pacte 12 — 17 jeT, cpok peanu3aldd ITporpamMmel — 1
yueOHbIi rog. [IporpamMma mpezmosnaraeT pa3BuTrie 00yJarouxcs B 00/1aCTh MO/1e/TAPOBaHMUS,
MpOrpaMMHpPOBaHUs, MUJIOTUPOBaHMs, a TaK)Xe HampaB/ieHa Ha (OpMUDOBaHHE 3HaHWUK U
HaBBIKOB, HeOOXOAWMBIX i paboThl C OeCrMIOTHBIMM aBHAL[MOHHBIMUA —CHCTEMaMH,
CroCcOOCTBYeT  pa3sBUTHIO  WH)KeHEPHO-KOHCTPYKTOPCKOTO  MBbIILIIEHHSI. [Iporpamma
«becnuioTHBIE aBUAITMOHHBIE CUCTEMbI» pa3paboTaHa C YUYETOM BO3PACTHBIX OCOOEHHOCTeH U
WHTEpeCoB 1ie/IeBoM ayAUTOPUX 00yJaroL[UXCsl.

HanHasa IIporpamMma cocrasiieHa Ha ocHOBe IporpamMMmbl @BI'OY [AIIO «MHcTUTYT
pa3BuTHs rpodeccroHanbHOr0 06pa3oBaHus», perjeH3eHThI: A.A. CaBuH, BeJyIUi HHXXeHep —
uccnenoBaresb AO «Poccuiickasi Kopriopalysi pakeTHO-KOCMHUECKOTO TPHUOOPOCTPOeHusT U
VMH(OPMaLIMOHHBIX CUCTeM», KaHAWJAT TexHUuueckrx Hayk; H.3. ITornoB, pykoBoAuTe b oT/ena
obpazoBatenbHbIX yoiyr OO0 «O00 «['eockaH MockBa»; FO.JI. JleMOHOB, mpenojiaBareb
I'BITOY «MOCKOBCKHUI rOCYAapCTBEHHBIN 00pa30BaTe/IbHbIA KOMIIEKC», UieH MeTogu4ecKoro
o0beaMHeHUsT TeOMH(OPMALMOHHBIX TEXHOJIOTHH, FOPUCIIPYZeHLMH W TpaBa, [Iporpamma
TIpefHa3HaueHa /11 OpraHr3aluy JOTIOIHUTeTbHOTO 00pa3oBaHus Ha 6a3e 0CHOBHOTO 00I1[ero,
cpezHero obiiero obpa3oBaHus 1 OPHEHTUPOBaHA Ha 00YUarOL[UXCS, TTPOSIB/ISIOIINX WHTEPEChI
W CKJIOHHOCTH B 00sacTd WHGOPMATUKHW, MaTeMaTUKW, (U3MKH, TEeXHOJOTUH, OCHOB
0e30MacHOCTH >KHU3He1esITe/TbHOCTH 1 aBUALAH.

HOpMaTI/IBHbIE OCHOBAHHA /Il COCTABJ/IEHUS IIPOrpaMMbI:

denepanbHbIi 3aK0H OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoit
deneparun»;

Yka3 I[Ipesugenta  Poccuiickort ®Pepepauyu ot 07.05.2018 Ne204 «O HalMOHAIbHBIX
LieJIsIX U CTpaTernueckux 3ajavax pa3sutus Poccurickoit @enepauyu Ha nepuof, 1o 2024 ropa»;
Pacnopspkenne IIpaButensctBa PO ot 31.03.2022 Ne 678—p «O6 Pacriopspkenue IIpaButensCTBa
P® ot 21.06.2023 Ne Ne 1630—p «O06 yrBepxxgeHNM CTpaTeruu pa3BUTHst 6eCTIMIOTHOM aBUALU
Poccutickoit @efepariun Ha nepuog, A0 2030 roza u Ha nepcriektTuBy Ao 2035 roza v rjiaHa
MEpOTpUSTUI TI0 ee peanu3aluv» yTBep)KAeHur KoHLenuuu pa3BUTUSI [1OTOJTHUTE/BHOTO
o0Opa3oBaHus JleTell W MpPU3HAHWM yTpaTUBLIMM cuiy Pacropspkenusi IlpaButesnbctBa PO ot
04.09.2024 Nel726-p»

[ToctaHoBneHue ['TaBHOTO TOCYJapCTBEHHOTO caHUTapHOro Bpada P® ot 28.09.2020 Ne28 «O06
yrBepxkaennn  CIT  2.4.3648-20  «CaHUTapHO-3MUeMHO/IOTHYeCKHe  TpeboBaHUsA K
OpraHu3al[|siM BOCTIUTaHUS ¥ 00yueHHUs, OTJbIXa U 03/]0POBJIEHUS JIeTel U MOJIOIEXKU»;

[Tpuka3 MunucrepctBa mnpocBeljeHust Poccuibickoit ®@epepauyu ot 27.07.2022 Ne 629 «O6
yTBep>KaeHnH [lopsika opraHuW3alid W OCYIeCTB/eHWs 00pa3oBaTe/bHON [esTeTbHOCTH TI0
JOTIOTHUTE/TbHBIM 0011je00pa30BaTe/TbHbIM ITPOrpaMMam».

HanpaBiieHHOCTb POrpaMMbl — TeXHAUECKasl.

AKTya/NbHOCTb IPOrPaMMBblI.

B cootBercTtBUM C yTBepxAeHHOM oT 21 uroHs 2023 Ne 1630-p IIpaBuTesnbcTBOM
Poccutickoii ®eneparyu CtpaTterveit pa3BuTyst 6eCIMIOTHOM aBUalvu Ha riepuoz o 2030 roga
U Ha mepcrekTuBy Ao 2035 roza, B OmKaiiiive 1ecTb C MOJOBUHOW jieT B Poccum o/pkHA
MOSIBUTBCSI HOBAsi OTPac/jb 3KOHOMHUKH, CBs3aHHasd C IPOU3BOJACTBOM M MCIIO/Ib30BaHUEM
rpa’kJaHCKUX OeCru/IOTHBIX afrapartoB. JJaHHas [Iporpamma B pamkax ¢eziepasbHOro TpoeKTa
L«Kape! /i1 OECITUIOTHBIX aBUALMOHHBIX CHCTEM» HAl[MOHA/ILHOIO MpoekTa «BecruaoTHbIe
aBUALIMOHHbIE CHUCTeMbl» obecrieyrBaeT 0OyuaroIMMCS BO3MOYKHOCTb OCBOMTH 3HAHUS B
o06s1acTy OeCTTUIOTHBIX JIeTaTebHBIX alapaToB, HABBIKK MPOrPAMMHPOBAHHUS, MOZe/TMPOBaHUS



Y TIWJIOTHPOBAHUs, KOTOPbIe B HACTOsIIlee BpPeMs SIBSIOTCS BOCTpeOOBaHHbIMU. KoOHIermus
[TporpaMMbl ~ OKa3biBaeT BAMSHWE Ha pacliMpeHue JOTOJHUTeNbHOro 00Opa3oBaHUs
00yyJaroImxcs, peann3aluio MOJIOZEKHON TIOJMTHKU W CO3/jaHhe CHCTeMbl TOATOTOBKU
CTIEIIMA/IMCTOBR B 00sacT  pa3pabOTKH, TIPOM3BOJCTBA U IKCIUIyaTal[dd OeCTM/IOTHBIX
aBUAIIMOHHBIX CHUCTEM, a TaK)Ke KOHTPOJIb 3a YPOBHEM KBa/M(MUKAI[UM TaKUX CIEIJUATUCTOB.
[lpyu peanu3aiuu TIpoekTa OOJblIIOe BHUMaHWe YZeNsieTCs TPUBIeUeHUI0 O00yJaroIuxcs
00pa3oBaTe/bHBbIX YUPEXKJEHUH K yUaCTHIO B Mporpammax Io OecriIOTHBIM aBHALIMOHHBIM
cucremMaMm. Takum 00pa3oM, BO3MOXKHO VCUIUTb TEeXHOJOTMUECKUM TOTeHLUan Jijis
obecrieueHust 6€30MACHOCTH CTPaHbl, TIOBBIIEHUS YPPEKTUBHOCTH SKOHOMUKU U YJTyUIIIeHUS
KauecTBa KM3HU TrpaxjaH. B urtore B Poccuu fo/pKHa BO3HMKHYTH HOBas 3KOHOMHYeCKast
0Tpac/ib, CBsi3aHHas C pa3pabOTKOM 1 MCII0/Tb30BaHUEM IPaXKJAHCKHUX OeCTIM/IOTHBIX arraparos.
HoBu3Ha 3TOil TIpOorpaMMbl  3aK/FOYaeTcsi B MHTeTpaliid  COBPEMEHHBIX U
MHHOBAI[UOHHBIX [JIOCTI)KEHHWH B 007acTH Manod OecrnuioTHOW aBHMAL[UM, a Takke
WCTI0/Tb30BaHUH [TU(PPOBBIX TEXHOIOTHWM, BK/IIOUas I poBOi 0Opa3oBaTebHBIA KOHTEHT.

Metoap! u popmbl peam3anuu IIporpamMmet:

— OJHUM W3 KJIIOUEBBIX METO/IOB SIB/ISIETCS MPOEKTHO—OPHEHTHPOBAHHOE
o0yueHHe, KOTOpOe T03BOJIsieT 00yUaroIUMcsi MPUHUMAaTh aKTUBHOE yuyacTve B pa3paboTKe W
peanu3aliii peasibHbIX TIPOEKTOB, CBSI3aHHBIX C HcrHonb3oBaHueM BAC. 3Jrtor Mmetop
CrocoOCTBYeT yriyO/IeHUI0 3HAHWH, pa3BUTHIO TBOPUYECKOTO MBIIIIEHUST K HABBIKOB KOMaH/IHOM
paboTh;

— HHTepPaKTUBHbIE MeTO/bI 00yUeHHs, TaKie KaK CUMYJISILIMKA U BUPTYyasbHbIE
nabopaTopu, WUTPalOT Ba)KHYIO pOJb B MOATOTOBKe crieljuanuctoB 1o BAC. CrenuanbHble
MporpaMMHbIe KOMILIEKChI MO3BOJISSIOT MOJE/JUPOBATh pa3/IMyHble CLieHapuM IoJieta JPOHOB,
aHa/TM3MPOBaTh TIOBe/IeHHe arllapaToB B CJIOXKHBIX YCIOBUSX U MPOBOJUTH YKCTIEPUMEHTHI Oe3
PHCKa MOBPeXAeHUs JOPOrOCTOsIILeNd TeXHUKY;

— NMpakTHYeCKWe 3aHATHs, TI7e o0ydJarluecs MOTryT HerocpejCTBeHHO
yIIpaB/IATbL OECMUIOTHBIMU aBUAIJMOHHBIMH CHUCTEMaMHM, SIBJIIOTCS HEOTHEMJIEMOW UacCTbiO
yueOHOTO Tipoljecca. OTU 3aHATUs TIO3BOJISIIOT OTPab0TaTh HABLIKK YIIPaBIEHUS [[POHOM,
OL[eHWUTh €ero TIOBeJeHHWe B Ppa3/MUHbIX CUTyalUsiX U yCOBEPIIEHCTBOBaTb TEXHHUKY
MUIOTUPOBAHMUS;

- TeopeTHUYeCKHe JIEKIUM M CeMHHapCKue 3aHATHUSA, HarpaB/eHHble Ha
M3yuyeHde OCHOB OeCTW/IOTHBIX aBUALIMOHHBIX CUCTeM, TIPUHLIUIIOB T0JiIeTa W YIIpaB/IeHUs,
TeXHUYECKOI'0 yCTPOMCTBA U acrieKToB npuMeHeHUss BAC B pa3MuHbIX OTpac/isX;

— COPeBHOBATE/IbHBIN METOJ — 3TO CIOCOO BBITIOJIHEHUSI TIPAKTUUYEeCKUX
yrnpakHeHU B ¢opMe copeBHOBaHMM. CyIHOCTb MeTO/a 3aK/IH0YaeTcsl B HCIO/b30BaHUU
COpPEBHOBaHWH B KAUECTBE CPEZICTBA TOBBIILIEHUS YPOBHS MMOATOTOBJIEHHOCTH 00YUaronxcs.

dopMaMu opraHu3anUM 3aHATHH SB/SIOTCS TPYIIoBas (TeopeTWyecKasi 4yacTh) M
WHJUBUYaNIbHO — FPyMoBas (MpakTuyeckasi uacTh).

ITeparornueckas me1ecoo0pa3sHOCTb HACTOSIIIEH ITPOrPaMMbI 3aK/TI0UYAeTCs B TOM, UTO
Toc/ie ee OCBOeHUs1 00ydaroluecs MoaydyaT 3HaHUsSI U YMeHUsl, KOTOpbIe MO3BOJISIT UM TOHSITh
OCHOBBI YCTpOMCTBa OECIUIOTHOTO JeTaTesbHOrO arrapara, MPUHIUIBI PaboThl BCEX ero
CUCTeM U UX B3aUMO/IeHCTBUSI, TEXHOJIOTHIO TTMJIOTUPOBAHUS U YTIPaB/IeHHs], a TAK)Ke OTTOUUTD
CBOU HaBbIKM B MUAOTHpOBaHWKM BAC M Mo/yunTb COpeBHOBaTe/bHbIM OMBIT HAa Pa3/MUHBIX
TPEHHPOBOUHBIX Oa3ax.

Hacrosiasi mporpamMMa COOTBETCTBYeT OOIeKy/IbTYDHOMY YPOBHIO OCBOEHHS W
Tipe/iriosiaraeT yJOB/IeTBOPeHKe T03HaBaTe/bHOr0 UHTepeca 00yJarolerocs, paciiipeHue ero
MH(POPMHPOBAHHOCTH B 00/71aCTH OECIIMIOTHBIX JIeTaTe/lbHBIX arllapaToB M CHCTEM, a TaKkKe
oborailjeHre HaBbIKaMU OOIeHUs U MpUoOpeTeHre YMeHUW COBMECTHOM [esiTe/IbHOCTH TIpU
OCBOEHUH TIPOrPaMMBlI.



Ilens TIporpamMmbl [OMOMHUTELHOTO OOpa3oBaHUs Mpejro/araeT (GOpMUPOBaHUE U
pa3BuTHe NpPOdecCHOHATbHOM OpHeHTaluu 00ydJarollerocsi, pa3BUTHe WHTe/IeKTyaTbHbIX
CcrocoOHOCTeH 1 TI03HaBaTe/IbHOTO HHTepeca K OeCIUIOTHBIM aBUAI[MOHHBIM CHCTEMAaM.

3agauu:
JInuHOCTHBIE (BOCIUTAaTe/IbHbIe):

- BOCITUTaTh UHTEpeC K TeXHHKe U TPYAY, pa3BUBaTh TBOPUECKHe CITIOCOOHOCTHU U
(hopMUpOBaTh KOHCTPYKTOPCKHE YMEHUSI U HaBbIKH;

TIPUBUTH KY/JbTYPY IPOM3BOACTBA U COOPKY OeCTIM/IOTHBIX aBUAL[MOHHBIX CUCTEM;
cchopMHpOBaTh YYBCTBA KOJIJIEKTUBU3MA, B3aMOTIOMOILIH;
BOCIIATATh BOJIIO, YYBCTBO CAMOKOHTPOJIS, OTBETCTBEHHOCTH;

— chopmMHpoBaTh  CO3HaTelbHOE OTHOIIeHWe K 0e30MacHOCTH  TpyAa
TIPY U3TOTOBJIEHUH MO/iesiel;

- BOCITUTATh T'PaXJAHCTBEHHOCThb, TOJIEPAHTHOCTh, [yXOBHO—HPABCTBEHHOE
CaMOCO3HaHHUe;

- (hopMHpOBaTh MaTPUOTHUECKYIO TIO3ULMIO TIOAPOCTKA Uepe3 BK/IIOUEHHE ero B
TeXHUUEeCKOe TBOPUECTBO U TI03HABATE/IbHYIO /1eSITe/TbHOCTb.

MeTanpeaMeTHble (pa3BUBaKIUe):

— Pa3BUTH y 06yan-OH_[I/IXCF{ 3J/IeMEeHThI TexXHn4YeCKoro
MBIIJIeHud, I/1306peTaTEJ'H:HOCTI/I, TBOpquKOﬁ NHHUIWUATHUBBI;

pa3BUTH I71a30Mep, ObICTPOTY peakiuu;
pas3BUTh ycepAue, TeplieHWe B 0CBOEHWY 3HaHWUM;

- (bopMHpOBaTh OCO3HAHHME POJIU TEXHUKU W TEXHOJIOTHU /i TIPOrPEeCCUBHOTO
pa3BUTHs 00IIIeCTBa;

— TIOBBIIIIE€HIIE CeHCOPHOﬁ UYyBCTBUTEJIbHOCTH, PA3BUTHUE MEeJIKOU MOTODUKH U
CUHXPOHU3alJUN pa6OTBI obenx PYK 3a CUeT 06y'LIEHI/IH MUJI0TUPOBAHUA 0eCrUIOTHBIX
JIETATEJ/IBHBIX alllldPdTOB;

- pa3BuTHe HCI/IXOCI)I/IBI/IOJIOFI/I‘JECKI/IX KaueCTB YUE€HHUKOB: I[1aMATb, BHHUMdJHUE,
CIT0COOHOCTE JIOTUYECKU MBIC/INTB, dHA/IM3MPOBATh, KOHLIEHTPHPOBATH BHHMMAHNME Hd I'V/IaBHOM.

IIpegMeTHbIe (00yuarolue):
- BBIPAO0OTKA HaBBIKOB MMJIOTUPOBAHUS OECTTMIOTHBIX JIeTaTe/IbHBIX araparos;

- JaThb TepBOHAua/lbHble 3HAHUST O KOHCTPYKLIMU OECITUIOTHBIX JIeTaTe/bHBIX
anraparos;

- Hay4uThb MIPaBUIaM 00C/Ty)KUBaHUS, COOPKY OeCTMIOTHBIX JIeTaTeTbHBIX
anmnaparos;

- HayuyuThb porpaMMupoBanuto bAC;
- 03HAaKOMUTH C TIpaBUIaMy 0e30MacHOM paboTkl C MHCTPYMEHTaMU;

— 03HAKOMUTH C TIPUHLIUIIOM paboThl aBUAMOZe/IbHBIX JBUTATe/el U UX
rPaMOTHOM 3KCITyaTaluu;

- JlaTh TIepBOHAUa/IbHbIE 3HAHUS 10 PAIU03/IEKTPOHUKE U O0YUUTD TIPUHIUITAM
paboThI pajiMorepearoIiero o60pyJoBaHusl, ero HaCTPOUKOM;

— JaTh 3HaHus B 06sactu 3D — MoziennpoBaHus v ipoekTupoBanust bAC;

— 0o0yunTh TipaBWIaM 6e30macHONW IKCIUTyaTalluu 6eCIUI0THBIX
JleTaTe/IbHBIX araparos.

Cpoku peamm3anuu IIporpammbi: 136 yacos.



YpoBeHb porpaMmsbI: 0JHOYPOBHeBast (0a30BbIl YPOBEHb OCBOEHUS).

Pexxum 3ansTui: rpynna u3 12 yesnosek, 2 pa3a B HeJje/o 110 2 yaca (4 Jaca B HeJieJto,

16 uacoB B Mecs1], 136 yacoB B rof); 1 akagemuueckuii yac 40 MuHyT, riepemeHa 10 MUHYT.

Il;1anupyemMble pe3y1bTaThl 00yueHUs:
B pesynbrare o0yueHusi oOyuawmpecs B KOHIe Yy4e0HOro Troja OBJIA/I€IOT

HeoOX0JUMOM CHCTeMOM 3HaHWH, YMEHHI 1 HaBLIKOB.

O6yuatoruecs: OyayTt
3Hamb:

—TeXHUKY 0Oe30macHOCTH Npy paboTe C MHCTPYMEHTAaMH U 3/1eKTPo0bopyIoBaHNEeM;

—ocHOBBI BAC;

—OCHOB TEXHWYECKOr'0 YCTPOMCTBA U KOMITIOHEHTOB bAC;

—sA3bIKY nIporpammuposanue bAC;

—3HaueHue U npumeHeHre BAC B COBpeMEHHOM MUDE;

—0C00eHHOCTH pPeryJTMpOBKY U YIIpaB/IeHUs] KBaJIPOKOIITEPOM;

—YCTPOMCTBO U TIPUHIUN PabOThI 37IEKTPOIBUTATETEH.

Ymemb:

—TI0/1b30BaThCs1 pAOOYMM UHCTPYMEHTOM;
—paboTaTh C 3/1IeKTPOOOOPYI0BaHUEM;
—OCYILeCTB/ISATh TUIOTHPOBAHNE KBaJPOKOIITEPOB;
—yIpasJiATh KBaZjpokonTepom FPV;

—HacTparBaTh YaCTOThI BU/E0 TIepe/jatoluX YCTPOUCTB;

—HACTPAWBATb IT0JIETHRIN KOHTPpOJIJIEp KBAJJPOKOIITEDA;

—HacTpauBarTh arnraparypy yrpaB/eHus;
—3apspKaTh aKKyMYJISITODBI.

IIponecc Habopa u ¢opmupoBanusa rpymm. OO6pa3oBaTenbHbIE OpraHU3ALN

PYKOBOACTBYHOTCSH BHYTPEHHUMHW HOPMATHUBHO — IMTPABOBBIMHW OCHOBaHUSMMU I1PU (i)OpMI/IpOBaHI/II/I

riporjecca Habopa ¥ KOMIUIEKTOBaHUSI TPYIII Ha TTPOTPaMMBbI [IOTIO/THATE/ILHOTO 00pa30BaHusl.

YueOHbBIH M/IaH NPOrpaMMbI

[Homep Y HauMeHOBaHHe MOAY/ISA Bcero | Teopus | IlpakTuka
JacoB

Mogaynb Nel. «OCHOBBI 6€CTTM/IOTHBIX aBUALIMOHHBIX 8 8 0
cucteM (BAC): apxurekrypa, BAC»

Mopgynb Ne2. «TexHUUeCKOe YCTPONCTBO YU KOMITIOHEHTHI 8 6 2

BAC»

Mopynab Ne3. «IIpuHumnel rosnera v ynpasiaeHuss BAC» 32 2 30

Mopyinb Ned. «ITporpammupoBanuve BAC a1 1ioseToB 10 0 10

BHYTpU noMeleHust Python»

Mopyib Ne5. «IIporpamMmmupoBaHye KOHTPOJLIEpa, 10 2 8

ycraHoBsieHHOro Ha BAC nipu momoru C++»

Mopynb Ne6. «Mcrionb3oBanue qaTunkoB BAC u c6op 12 4 8

IaHHBIX>»

Mopynb Ne7. «O6paboTKa 1 aHa/TM3 IAHHBIX TT0JIETA 8 4 4




AB/IAKOTCA TEMBbI.

BAC»

Mogynb Ne8. «IIpumenenre BAC B pa3iMuHbIX 12 12 0

OTPAC/IAX»

Mopynbe NeS. «3D — MozenvpoBaHue U IIPOeKTUPOBaHKe 26 7 19

BAC»

Mopynab Nel0. «["'oHOUHBIM BAC» 10 2 8
Hroro: 136 47 89

YueOHO — TeMaTUUECKUH T/IaH

YTTI mporpaMMbI COCTOUT M3 OJHOTO 6a30BOT0 YpOBHs 0cBOeHUsl. CoziepykaHue KaXKIoro

00yueHHsI OT «IIPOCTOTO» K «CJIOXKHOMY».

B peamusanuu nporpammsbl

YPOBHSI TTIOCTPOEHO Ha MOZY/IbHOM rnpuHLuIe. CTPYKTYpPHOU equHMLIeH yueOGHOro MOZyJ/is
MIpDUMEHSIeTCsl  TI03TalHasi TeXHOJIOTHsI

BaxHasi posib TIpU OCBOEHWM TIPOTPaMMbI OTBOJUTCS MaTepuasiaM, pa3paboTaHHBIM B

paMKax rnpuMeHeHust UpPoBOro 006pa3oBaTeIbHOTO KOHTEHTA.

ITo okoHUaHMM KaXXA0ro MoayJis HpOFpaMMOﬁ npeaycMoTpeHd Q)opMa KOHTPOJIA B BHUJE

TeMaTUYeCKOT0 OIpOCa, MPaKTUUYeCKOT0 3a/IaHus, TPOeKTHOW pabOoThlI.
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Mopayab Nel. «OCHOBBI Tecr OK Ne 1.

0eCcnU/I0THHIX AaBHAIMOHHBIX 8

cucrem (BAC):

apxurekrypa, BAC».

Tema 1. BBogHOe 3aHsTHe (TeXHUKa ’

6e30MacHOCTH).

Tema 2. Teopetnueckue ocHOBbI BAC. 2

Tema 3. Apxurektypa BAC. 2

Tema 4. 3HaueHue U NIpUMeHeHus 9 Ormpoc B

BAC B coBpeMeHHOM Mupe. paMKax

MPOWJeHHBIX
TeM

Mopaynab Ne2. «TexHuueckoe 8 Tect LHOK Ne 2.

yCTPONCTBO U KOMNIOHEeHTbI BAC».

Tema 1. OCHOBHBbIE TeXHUYECKHe

xapakrepuctuku BAC BepronetHoro u| 2

CaMOJIETHOT'O THIIOB.

Tema 2. Knaccudukanms ?

6eCITM/IOTHBIX JieTaTeTbHbIX

arraparTos.

Tema 3. Kommiekc yripasyienusi BAC. 2




Tema 4. Poccuiickrie MpoOU3BOAUTETN

Onpoc B

2 0 aMKax
BAC u ux nenu. Epoiﬁl JTeHHDI
X TeM
Moaynb Ne3. «IIpuHOMNBI moJsera 3 30 Tect LOK Ne 3.
u ynpasyieHuss BAC».
Tema 1. BesonacHOCTb NOETOB. 2 1
Tema 2. Texauka 6a30Boro
8 8
nunotTupoBanus FPV.
Tema 3. YnipaBnenue BAC. 2 1
Tema 4. [1pakTtuka nonétoB BAC. 8 8
Tema 5. A3pogrHaMUKa U JMHAMUKA 9 7
ToJIETa.
Tema 6. [Io1éTel B OrpaHUUEHHOM 6 6
TIPOCTPAHCTBEY, IDOH — PEMCHHT.
Tema 7. 3axBart rpysa. 2
BeinosmHuTh
Tema 8. BbiroiHeHre KOHTPOJILHOTO 2 2 10JIeT C
TMOIETHOT O 3a/jaHUSl. TOJHATHEM
rpysa
Mopyib Ne4. IIporpamMmupoBaHue LOK Ne 4.
AJIA 110/1eTOB BHYTPH IOMeLleHUs 10 10 Tect
Python».
Tema 1. OcHOBBI NPOTPaMMUPOBAHUS 4 4
BAC nHa Python.
Tema 2. PaboTa cO ClIMCKOM /IaHHBIX. 2 2
Tema 3. PazpaboTka anroput™a
2 2
aBToHOMHoOro nosiera BAC.
Tema 4. Co3jaTh CKPUIIT Ha s3bIKe [IpakTHueckoe
nporpamMmmrpoBanus Python s 3aZlaHre
CaMOCTOATEJIbHOTO yIIpaB/IeHUs 2 2
KBaZIpPOKOTITEPOM B TIOMell[eHHH 6e3
ycrionb3oBaHus curuana GPS.
Mopyab Ne5. «IIporpammupoBanue LOK Ne 5.
KOHTPOJ1epa, yCTaHOB/ICHHOI'0 Ha 10 8 Tect
BAC npu nomoiu C++».
Tema 1. MI3yueHne HaBLIKOB CO3JaHuUs
aJITOPUTMOB [I7isT OeCITUTIOTHBIX
JleTaTe/IbHbIX arrnaparos. 2 2
(mporpammupoBaHue
aBTOHOMHOTrO noJjieta) (Outdoor
u Indoor).
Tema 2. O61vie CBe/IeHUS O SI3bIKE
2 0
nporpammupoBanus C++.
Tema 3. Pearmzanusa C++ 7 2
B [MPOrpaMMUPOBaHUU
JIDOHOB.
Tema 4. IIporpammupoBaHue 2 2

anropurmos ynpasienus BAC.




Tema 5. Co34aTh CKPUIIT Ha S3bIKe 2 0 2 [IpakTrueck
rporpammupoBaHus C++. Oe 3aj/laHue
Mopaynb Neb. «Mcnoib30BaHue 12 4 8 Tecr [JOK Ne 6.
paTunkoB BAC u cO0p AaHHBIX».
Tema 1. CeHCOpBI U JaTUMKK JJ151
4 2 2
cbopa
JIaHHBIX.
Tema 2. [JaTuuKU: akcesepoMerp,
4 2 2
rupockor, gajabHomep GPS.
Tema 3. laTuuku ripu cOopke B 4 0 4 [IpakTHKa
MaCTepPCKOM. cOopKu
Mojayib Ne7. «O0paboTKa u 8 4 4 Tect LIOK Ne 7.
aHa/m3
JaHHbIX nmojgera BAC».
Tema 1. C6op, 06paboTka ¥ aHaM3
JlaHHBIX (POTOrpaMMeTpUUeCKOn 4 2 2
ChEMKH.
Tema 2. Coop, 06paboTKa 1 aHa/MU3 4 ) 9
JIaHHBIX 0PTO(hOTOCHEMKHU.
Mopaynb Ne8. «IIpumenenne BAC 12 12 0 Tect OK Ne 8.
B Pa3/IMYHBIX 0TPAC/ISAX».
Tewma 1. TexHOJIOTHS IPUMEHEHUS
4 4 0
BAC B reojie3uu 1 KapTorpaguu.
Tewma 2. TexHOJIOTUU IPUMEHEHUS [TpoeKkTHast
BAC B pyrux orpacisx, TaKUX Kak: pabora.
— JIeCHOe XO035IMCTBO; 8 8 0 |Jokmago
— OXpaHa OKpY’Kalolleil cpe/ibl; TeXHOJIOTUU
— CeIbCKOXO035HCTBeHHbIEe pabOThI. MpUMeHeHUsT
Mojayab Ne9. «3D — moaeiupoBaHue 2 7 23 Tecr LOK Ne 9.
u nnpoektupoBanue BAC».
Tema 1. OCHOBBI aBUaMO/Ie/IMPOBaHKs 6 ) 4
CaMOJIETHOT'O THIIA.
Tema 2. OcHoBbl 3D — 2 2 0
MO/Ie/TMPOBaHusl.
Tema 3. T1O gns 3D — 4 0 4
MO/Ie/TMPOBaHUsI.
Tema 4. [Toaroroska 3D — mozenu K 4 0 4
reyarwy.
Tema 5. Ucrionib3oBanue 3D— 4 9 7
TpUHTepa
JUIsl IeYaTh KOMILIEKTYHOIIUX.
Tema 6. BbiOop HaBeCHOTO 4 0 4
obopypoBanusi BAC.
Tema 7. Marepuasns! i1 [ponssectn
2 1 1 Mogesb Ad
npousBojcTBa BAC. euaty
Mopysib Ne10 «I'onouHbIi BAC». 10 2 8 Tect Hollg Ne
Tema 1. 'onounsiii BAC. 2 1 1
Tema 2. Knaccel, npaBuia, Cy/ieiiCTBO. 2 1 1




Tema 3. IlocTpoeHue cnopTUBHOU
TPEHWPOBKY U COBEPILIEHCTBOBaHUE 2 0 2
MacTepCTBa.
Tema 4. ['oOHOUHBIe TpaCcChbI». 2 0 7
4.1 B OTKpPBITOM NPOCTPAHCTBE.
4.2 Ha FPV.
[Tpoxoxnen
Tema 5. [IpoxoxeHre TOHOUHOI 0
2 0 2 ue
WCITbITaHUSI.
TOHOYHOT'O
WCIIbITaHUS

1.CopeprkaHue nporpaMmabl
1.1. Ba3oBbIi ypOBeHb 0CBOEHUS

Moayab Nel. «OcHOBBI 6eCTHM/IOTHBIX aBHAMOHHBIX ccTeM (BAC): apxXuTeKTyp

Tema 1. BBoziHOe 3aHsATHE. TexHHKa 6€301MacHOCTH.

Jlekumsi: VIHCTpyKTaK 10 TexHUKe Oe3omacHoctu. TexHuwka Oe3omacHoctd. [IpaBuiia
TI0Be/ieHNs B IIOMeLleHUY, T[je TIPOBOAATCS 3aHATHSI.

Tema 2. Teopetnueckue ocHOBbI BAC.

Jlekiyisi: 3HAKOMCTBO C OecruIoTHbIMU aBHalMoHHBIMK crcteMamu (BAC). OrmpegeneHue
becrimnotHou ABuaiinoHHoi Cuctemsl (BAC).

Tema 3. Apxurektypa BAC.

Jlekuusi: 3HaueHUe apXUTEKTYpPbl 4711 3¢ ()eKTUBHOrO (GYHKIIMOHUPOBAHUS U yIIpaBaeHUs
BAC. KomrioHeHTs! BAC camo1€THOro TUIa.

Tema 4. 3nauenue u ripumeHeHrss BAC B COBpeMeHHOM MUDE.

Jlekusa: Posib TeXHUYECKMX XapaKTepUCTHMK W pas3iuuHbix BUZ0B BAC B pelueHuun
pas3/IMuHbIX 3a/ay.

Mopynb Ne2. «Texauueckoe ycTpOMCTBO U KOMIIOHeHTHI BAC».

Tema 1. OcHOBHBIE TexHHUUeCKUe XapakTepuCcTUkU BAC, BepTO/€THOIO ¥ CaMOJIeTHOTO
THUIIOB.

Jlekiys: OCHOBHBIe TexHUYeCKUe xapakTepucTUKU BAC BepTo/ieTHOro W CaMOJIeTHOI'O
THUIIOB.

Tema 2. Knaccudukarysi 6eCriMioTHBIX JieTaTebHbIX ariapaToB.

Jlekumu: Buzabl U TexHuyeckue Xxapakrtepuctuku BAC: Aspocratuueckue BAC,
PeaktuBuble BAC, BAC camonétHoro tuna, BAC BepTo/IeTHOrO TwIa, MY/JIbTUKOITEPHbIE U
rubpugHsie BAC.

Tema 3. Kommiekc yrnipasienus BAC.

I[MpakTrka: Criocobbl 000pyzoBaHus yripaB/ienus cucteMbl BAC.

Tema 4. Poccutickue ripousBogutend BAC u ux uenu.

Jlexuwmsi: OcHoBHBIe Poccuiickue npousBoautenu BAC. Bknaz B pa3BuThe 0TeueCTBEHHOM
nHaycrpuu BAC.

Mopayab Ne3. «IIpuHIunbI no/1eTa ¥ ynpasjaeHuss BAC».

Tema 1. be3onacHOCTb T0JIETOB.

Jlekuusi:  Omnpegenenve 6Ge3omacHOCTH T1OMETOB B KoHTekcte BAC. 3HaueHue
6e3omacHocTH /17151 3¢ deKTUBHOTO U Ha/i&KHOTO (yHKIMOHMpoBaHus BAC. AHami3 prUCKOB |
oracHocTeit.[IpakTrka: BoinosHeHre 6e30macHOro rosieTa.

Tema 2. Texnuka 6a3oBoro nuiotupoBanusi FPV.

[TpakTtuka: Tpenaxep FPV, ynpasnenve BAC. B cumynsitope BbIIOJIHUTE B3JIeT C TOUKU
cTapTa M TIOCA[Ky Ha TOUHO 00O3HAueHHYIO IUIOWA/IKy, HCIonb3ys FPV — pexum ps
yripaByieHusi. [IposieTiTe CKBO3b CEPUI0 BOPOT WM MeXAy 0003HaueHHBIMM MapKepamH,
COXpaHsisi CTabU/IbHYI0 BBICOTY M CKOpPOCTh, B pexxume FPV. BrimosHuTte mosieT mo 3apaHee



33/laHHOMY MaplIpyTy C U3MeHeHHeM BbICOThI, UCI0/1b3ya Kak FPV, Tak v BU/ € TpeThbero uua
[/ cpaBHeHus1 3()(peKTUBHOCTH yripaB/ieHUs. BrinmonHuTe ceputo pa3BopoToB Ha 180 rpagycos
Ha OTpaHUYEHHOW TeppuUTOpuH, ucnoyb3ysd FPV nnisa TouHoro maHeBpupoBaHus. BeinomHuTe
3afauy 1o cbopy OOBEKTOB C pa3MUHBIX TOUYEeK KapThbl, WUCIOAb3ys FPV st HaBuraiuu
Y TOUHOCTH TIPY TTPUO/TKEHNU K KaXKIOMY O0BEKTY.

Tema 3. YnpaBnenue BAC.

Jlexums: [IpunHiuns! yripasiaeHus caMonéTHelMU BAC. IlpakTuka: BeirosiHuTe B31eT BAC
CaMOJIETHOT'O TUIIA, JOCTUTHUTE 3a/JaHHOM BBICOThI M CTaOUIM3UPYHTE M0JIeT Ha MPSIMOM JIMHUM.
Ocy1ecTBUTe Cepuio [IOBOPOTOB.

Tema 4. [1pakTuka monéroB BAC.

ITpaktuka: IIpaktrka rnoneros BAC.

Tema 5. AspogrHaMUKa U AMHAMMKa T10J16Ta.

IIpakTrka: BbIrosiHUTe 10/1eT Ha IpOHe B CUMYJIATOpe IIPU Pa3/IMuHbIX YCI0BUSAX I10JIeTa.
(3amanme Bk/tOUaeT B ce0si BBITIOJTHEHHE MaHEBPOB BBICIIEro TMH/IOTaXka, TOJeThbl Ha pa3sHOU
CKOPOCTH U BBICOTE, @ TAK)Ke B PA3/IMUHBIX [IOTOJJHBIX YCIOBHUSAX).

Tema 6. [TonéTkl B OrpaHUY€HHOM IPOCTPAHCTBE, IPOHbL — PEMCUHT.

IIpakTrka: BeinosHWTe 3ajaHue IoJleT JpOHAa B OrpaHUYeHHOM IIPOCTPaHCTBe, BHYTPU
3/laHUS WK CKBO3b Y3KHUE MPOXO/bl MEXY MNPErsTCTBUSMU.

Tema 7. 3axBar rpy3a.

[lpakTrka: BelmonHuTe 3ajaHyde 3axBaT U [lepeMellleHUe TIpy3a, akKypaTHas
TPaHCIIOPTUPOBKa.

Tema 8. Bbiro/iHeHHe KOHTPOJIBHOTO TTOIETHOT'O 3a/IaHKS.

IIpakTyKa: BINO/JIHUTE KOHTPOJILHOE 3aJaHue 110 MoAy/Io. IIponeTeTs Tpaccy.

Mopaynb Ned. «IIporpaMMupoBaHue AJis M10/1eTOB BHYTpH nomemieHusi. Python».

Tema 1. OcHoBel iporpammupoBanusi BAC Ha Python.

IIpakTika: OCHOBHBIE MOHATHA O NporpaMmMupoBaHuy U ynpasneHud BAC. OcHOBHbIe
¢byHKUMKM  TporpaMMHoOro  mojera. OrnepalMoHHble CUCTeMbl M TPOrpamMMbl  [iIs
NpOrpaMMUPOBaHUS T0JIeTa.

Tema 2. PaboTa co criCKOM JJaHHBIX.

ITpakTuka: IIporpamMmmupoBaHue aaroputMoB yrpasiieHuss BAC.

Tema 3. Pa3paboTka anropuTma aBTOHOMHOTO 1iosieta BAC.

[TpakTrka: Pa3paboTka asropurmMa aBTOHOMHOTO riosieta BAC.

Tema 4. IlpakTnueckoe 3azanve: Hanuvcate nporpammy Ha Python gy aBTOoHOMHOrO
niosieta BAC My/ibTH POTOPHOTO THIa BHYTpHU noMeltieHus (B orcyrctBuu GPS curnana).

Mopayabs Ne5. «IIporpaMMHupoBaHHe KOHTpOJ/iepa, ycTaHoB/IeHHOro Ha BAC npu
nomoru C++»,

Tema 1. VM3yueHre HaBBIKOB CO3/laHUsI a/ITOPUTMOB i O@CTIM/IOTHBIX JieTaTelbHbIX
amnmnaparoB (TporpaMMHUpoBaHUe aBTOHOMHOT 0 nojieta Outdoor u Indoor).

[MpakTtrka. PazpaboraTh anroputm aBToHOMHOro mojiera Outdoor u Indoor.

Tema 2. OO1Me cBefieHNs O s13bIKe TIporpaMMupoBanust C++.

Jlexuusi: OcHoBHBIe MOHATHSA. AsaBuT s13bIKa. [IpocThle onepanyu.

Tema 3. Peanmusanus C++ B IporpaMMUPOBaHUU IPOHOB.

[TpakTuka: IlprMeHeHue NpakKTUYeCKUX HaBbIKOB [IPOrPAMMUPOBaHMUSI.

Tema 4. IIporpamMmMmupoBaHue aJroputMoB yrpasieHus BAC.

[Mpaktrka: IIporpammupyeM OecrUIOTHUK Ha BBITIOJHEHWE TPOCTeNIINX [1eHCTBU

«BBEpX, BHU3», «BJ/IeBO, BIIPABO».

Tema 5. Hanucatb nporpammy Ha C++.

[IpakTrKa: BBIMOJHUTE CKPUNT HaNKMCaHUS TTPOrPaMMBI.

Moayab Ne6. «cnonb3oBanue faTynkoB BAC u cO0p JaHHBIX».

Tema 1. CeHCOPBI U AATUUKY /17151 COOpaA JJAHHBIX.

Jlekums: Kak paboratoT gaTuukd. Posb faTuvkoB Ha ycrpoiicTBe. [IpakTHKa: Kak
JATUYUKU paboTaroT ¢ MHpOpMaIuei.



Tema 2. JlaTuuKu: akcesiepoMeTp, TMPOCKOI, AanbHOMep GPS.

Jlexums: OnipesiesieHre JaTYMKOB U UX POJIb B CUCTeMe yripaB/ieHust U HaBurauuu BAC.
3HaueHUe JaTUMKOB /Jis1 0becrieyeHUs1 aBBTOHOMHOCTH, CTaOUIbHOCTH 1 6€3011aCHOCTH TI0JIeTa.

[TpakTuka: VIHTerpupyiite AaTUYMKWA B CUCTEMY YIpaB/eHHUs APOHA, MOJK/IIOUMB UX K
apZlyMHO—KOHTPOJI/Iepy IoJieTa.

Tema 3. JJaTuvKu ripy cOOpKe B MacTEPCKOM.

ITpakTtuka: Tpenaxep /laspHOMep pacCTOsIHYE B MacTePCKOM.

Moayab Ne7. «O6padoTKa 1 aHa/IU3 JaHHBIX MojieTa BAC».

Tema 1. C6op, 06paboTKa 1 aHaM3 JAHHBIX (HOTOrPaMMETPUUECKOW ChEMKH.

Jlekuusi: VM3yueHre TexHo/orHy cOopa U 06paboTKa JaHHBIX (OTOrpaMMETpPUs CheMKH.
[TpakTrKa: AHanM3 MoyuyeHHbIX JaHHbIX 110 CpeficTBaM (hOTOrpaMMeTPHUUYeCKON CheMKH.

Tema 2. C60p, 06paboTKa U aHa/U3 JaHHBIX OPTO()OTOCHEMKH.

Jleknust: Vi3yueHue TexHO/IOTHMM cOopa 1 06paboTKa aHHBIX OpTooTOCheMKH. [TpakTHKa:
AHanu3 noJiyueHHbIX JJaHHBIX 10 CPe/ICTBaM OPTO(OTOCHEMKH.

Mopayab Ne8. «IIpumenenue BAC B pa3/IMUHBIX 0TPAaC/IAX».

Tema 1. TexHosorusi npuMmeHeHus BAC B reozie3uy U KapTorpaguu.

Jleknus: Pa3eutue u npuMeHenust BAC B reozie3uu u Kaprorpaduu. Co6op u 06paboTka
JaHHbIX. [Iporiesypa no UCronb30BaHUIO BO3JYILIHOIO ITPOCTPAHCTBA.

Tema 2. TexHosnoruu npuMmensiemele BAC B Ipyrux oTpacisax, TaKUX Kak:

- JIeCHOe XO0351CTBO;

— OXpaHa OKpY)Karolllel Ccpefpl;

— CeTbCKOXO035HCTBeHHbIe PabOTHI.

Jlexuyisi: MOHUTOPUHT ¥ MHBeHTapu3aLus yroguii. Co3ziaHue 3/1eKTPOHHBIX KapT I0Jiei.

Jlekijsi: YTOuHeHWe TpaHUL] JIeCHUUeCTB. BhisBlieHHe U OlleHKa yilepba oOT
ype3BbIUaliHbIX CUTYAaLUi.

Jlekuusi: COop, aHanM3 W aKTyalu3als AAHHBIX O COCTOSIHUM OKDPY’KaroIed Cpefbl.
duKcalsi BbISIBIEHHbIX HapyILIeHUWM 5KOJIOTMUecKOoro 3aKOHOJaTe/lbCTBa. DBoisBieHue
HEeCaHKI[MOHUPOBAHHBIX CBAJIOK U OTIpejie/ieHre UX 00beMOB.

Mopynb Ne9. «3D — mopennpoBanue u npoekrupoBanue bAC».

Tema 1. OcHOBBI aBUaMO/ie/IMPOBaHMsl CaMOJIETHOIO THIIA.

Jlekmsi: OmipesiesieHrie aBUaMO/Ie/TUPOBAHUS M €0 3HaueHue B 00yueHNH, pa3BIeueHUsIX 1
HayuHBIX UCC/ejoBaHusIX. [IpakTHKa: BLIOpaTh MaTepHabl U cobpats Kopryc BAC.

Tema 2. OcHoBbI 3D — MO eMpoBaHusl.

Jlekuusg: OCHOBHBIE TePMUHBI U OHATHA B 3D — MozenvpoBanuu. [1porecc co3panus 3D
Mozienei.

Tema 3. IIporpammHoe obecrieueHue st 3D — MO/IeTMPOBAHUSI.

[MpakTuka: [IpoekTrpoBaHue Kopmyca U fietaneid BAC.

Tema 4. [Togroroka 3D — Mozie/M K revarmy.

[Mpaktuka: Iloaroroeuts 3D — mopens Ay medatd Ha 3D — mpuHTepe. OTpaboTaTh
TIpYMeHeHre COOTBETCTBYIOIEro MHCTPYMeHTapHsi POrpaMMHOro obecrieyeHusl.

Tema 5. Vcnionp3oBanue 3D — nipuHTepa, revats KoMrviekTyroux bAC.

Jlexuusi: TexHomorus pabotel 3D mpuHTEpA.

[MpakTrka: [TeuaTh KOMIUIEKTYROIUX AeTaneid. [IlmudoBka u 06paboTka fetane.

Tema 6. Beibop HaBecHoro o6opyoBanusi BAC.

[MpakTHKa: OKCruTyaTanus HaBecHoro obopyzoBanusi BAC.

Tema 7. Marepuasnsl g5t ipousBozactBa BAC.

Jlekuusi: 3HaueHUe NIPaBU/ILHOTO BbIOOpa MaTeprasos A/t mpoun3BozcTBa BAC.

[MpakTrka: BeibpaTh onTUMaabHbIe MaTepuasbl [jisi pousBojcTBa Kopriyca BAC c
yueToM TpebOBaHMIA 10 TTPOYHOCTH, A3POANHAMUKE W SKOHOMUUECKOU 3 (HeKTUBHOCTH.

Moaynb Nel0. «I'oHounsbiii BAC».

Tema 1. 'onounst BAC.

Jlexusi: Onpesienenrie roHouHOro BAC U UX poJib B COPeBHOBaHHUSIX U YeMITMOHATaX.



I[MpakTrka: Pa3paborars 1 HacTpouTh criopTrBHYIO BAC /17151 yyacTHsi B TOHKaX.

Tema 2. Knaccel, mpaBuia, Cy/ieliCTBO.

Jlexuuisi: 3HaueHnue copeBHoBaHuy o BAC /151 pa3BUTHS UHYCTPUM U TeXHOJIOTUU B
o6/1acTy 6eCITUIOTHOM aBUALIUH.

IIpakTuka: [IoAroToBKa K y4aCTUIO B COPEBHOBAHUAX 10 aBTOHOMHOMY [TW/IOTHPOBAHUIO,
cobroziast mpaBr/a ¥ TpeOOBaHUS K yUaCTHUKAM.

Tema 3. [TocTpoeHue CIIOPTUBHOM TPEHUPOBKU M COBEPILIEHCTBOBAHME MaCTepCTBa.

[IpakTrKa: ¥YnyullleHie HaBbIKOB MaHeBPHMPOBAHUS U HABUTaLIUU [TyTeM IPOXO0XKeHHUs
C/IOJKHBIX MapLIPYTOB Ha BpeMsl.

Tema 4. 'oHOUHBIE TPaCChI.

IIpakTrka: ITpoxoxkeHre TOHOUHBIX TPACcC B OTKPBITOM IIPOCTPaHCTBe.

[Mpaktrka: IIpoxokAeHHe TOHOUYHBIX TpacC Ha CUMYJATOpPEe, OTPabOTKAa CJIOXKHBIX
MapLLpPYTOB.

Tema 5. IIpoxoxgeHre TOHOYHOTrO MCrbITaHus. [IpakTrka: [IpoxoxaeHre rOHOUHBIX
TPacC Ha BpeMsl, BBITIOJIHEHUE CJIOXKHBIX Y IIPOCTBIX TOHOYHBIX UCITBITAHUH.



1. OueHouHbIe MaTepUabl
1.1. ®opMbI AMArHOCTUKH YCIEIIHOT'0 0CBOEHUsI MOAY/Iell MporpaMmabl

HaumenoBanue DopMbI DopMbI YpoBHHM 0CBOeHUSs1 3HAHUH
MO/Yy/IAl 3aHATHU No/iBeieHUs UTOr0B Hu3kuit Cpeanuii OtcyTcTBHe 3HAHUU
yPOBeHb YPOBEHb
Bba3oBbIli ypoBeHb 0CBOEHHS MIPOrPaMMBbI

Mogpaynn Nel. | Jlekuuwy, Omnpoc cnymaresnen 1o nporgeHHsM | OTCyTCTBUE HesnauutesnbHble | [IpouHble 3HaHUA B
«OCHOBBI JOUCKYCCUU TeMawm, no/iBefieHue WTOTOB | 3HaHUM, cnabble | 3aTpyHEHUs B | MpaBWJIax TeXHUKU
0ec/I0THBIX (TeopeThueckue | JUArHOCTUKU OCBOEHMS] MOZYJIS. 3HaHUs 0 | oTBeTax o | 6e30macHOCTH,
aBMALMOHHBIX 3aHSITUS) Tems! 17151 oripoca: NIPOWJeHHOM TEPMUHOJIOTUM U | OIpeJie/IeHusIX,
CUCTEeM (BACQ): — MpaBWJIa TEXHUKHU Oe301macHOCTH; Marepuase onpezeeHusAxX IIpUMEHeHUU U CTPYKType
apxXMTeKTypa, — onpegenenue BAC; BAC BAC
BAC». — KomnoHeHTwI BAC;

— 3HaueHue U nipuMeHeHue bAC;

— poab BAC B cOBpeMEHHOM MHPe,

KakKHe 3a/jJauy peluaroT [PU TOMOLLU

BAC
Mopayib Ne2. | Jlekuuwy, Ornpoc ciymaTtesieid 1o ripoieHHbIM | OTCyTCTBUE He3nauurenbHble | [TpouHble 3HaHMS B 00/1aCTH
«TexHuueckoe JUCKYCCUU TeMaMm, rnoziBeieHue WTOTOB | 3HaHUM, Cr1abble | Ipo6erbI B | TEXHUYECKOTO YCTPOWCTBA.
yYCTPOMCTBO d | (TeopeTHueckre | JWarHOCTUKW OCBOEHUS MOZLYJIS. 3HaHUs 0 | 3HaHUHU 3HaHMsI 10 TIapaMeTpam
KOMIIOHEHTHI 3aHATHSA). — TexHUYeCKHe XapaKTepUCTUKU | NTPONZEHHOM TEPMUHOJIOTUM M | K/IaCCU(UKALIU BAC.
BAC». [IpakTrueckue BAC (BepTo/seTHOro/CcamoJIeTHOTO | MaTrepuase onpezie/IeHusIX TexHuyeckue

3aHATUSA TUIIA); TeXHUUECKOT 0 XapaKTepUCTUKU

— Knaccudukarmu BAG; ycrporictBa BAC | camosieTHOro U

— Poccuiickue npousBogutenu BAC BEpPTOJIETHOI'O TUIIA
Mopynnb Ne3. BrlirosiHeHMe MO/IeTHOTO 3a/JaHus: Cnaboe ymeHve | YmeHue YBepeHHas pabota B
«IIpuHIMOBI [TunotupoBanue 1pu TIOMOLLY | MWIOTHPOBAHUSA | IIPABUJIEHO nporpamme FPV
noJjiera 1 cumyasitopoB U FPV. (mpoxoxxaeHue [10/Ib30BaThCS
ynpasyienus BAC». Tpacchl 3a 20 ceKyH/1) obopyoBaHrEM




Mopayib Ned. | TIpakTnueckue Hanucats nporpammy Ha Python ansi | Mogenb He | He yBepeHHOoe | Mogensb netaet
«IIporpaMMupoOBaH | 3aHATUS aBTOHOMHOT O 1osieta BAC mysibT JletaeT yrpasjieHue
ue BAC A POTOPHOIO  TWIA, BHYTPU
110/1IeTOB BHYTpH nomenieHusi». (B orcyrctBun GPS
noMemieHust CHTHasa).
Python». — [IBWDKEHHEe MOJIed
Mopayib Neb. | Jlekuuwy, Harnucate nporpammy C++: Cnaboe ymeHue | YMeHUe YBepeHHas pabota C
«[IporpamMmMupoBaH | AUCKyCCUH — [BYDKEeHUe MO/Ie/IM «BBePX—BHU3»; | POrpaMMUpPOBa | MPaBUIBHO MporpamMmmon
He  KOHTpoOJUIepa, | (TeopeTuueckue | — JBUKEHUE «OTKPBITh, 3aKPbITh HUSI T10J1b30BaThCs
YCTaHOBJ/IEHHOTO HA | 3aHSTHS). 3axBarT» obopyoBaHrEM
BAC npu nomom | [Tpaktrueckue
C++». 3aHATUSA
Mopyib Ne6. | Jlekiuuy, Ncnonb3oBaHue riporpaMMHoro | Cnabelii  HaBBIK | YMeHUe YBepeHHas pabora C
«Hcnonb3oBanue JMCKYCCHU obecrieueHwst /171t 00pabOTKM JaHHBIX | COOPKH Y | MPaBU/IBHO obopyoBaHrEM Jist
AatuukoB BAC u | (TeopeTuueckve | U TIPUMEHEeHUs, TIOJIy4eHue | KCIulyaTaluu T10JIb30BaThCsl rosiyueHusi HGopMaLuu
c0Op AAHHBIX». 3aHATHS). vHpOpMalMi W3 TOJIyYeHHBIX | 000pyAOBaHUS obopyzoBaHuEM U
Moaynns Ne7. | IIpakTHueckue JAHHBIX [IpUMeHeHNe
«O6paboTka | | 3aHATHA TEeXHOJIOTUU
aHa/ M3 AQHHBIX
nosieta BAC».
Mogaynn Ne8. | Jlekuun, Harmcate  goknaz, mnogroroButs | He  packpeita | IlpeseHTtanys Bribpana aKTyaabHas
«IIpumenenue BAC | nuckyccuu npeseHtairo Ha TeMmy: «bAC B | Tema [0K/1aja, | IOATOTOB/IEHA, He | oTpacib rnpumeHeHus BAC,
B Pa3/IMYHBIX | (TeOpeTUUYeCKHe | Pa3/IMUHBIX OTPACIISAX» Tpe3eHTalMsl He | pacKpbiTa  Tema | [JOKJaj TIOJIHOCTBIO
0TpaC/IAX». 3aHATUS) MO/ OTOBJIEHA Jl0KJ/1azia pacKpbIBaeT TeMy
Mopayab Ne9. «3D — | Jlekuuwy, Opranu3oBaTh Mactep — kiacc, B | Cnabblii HaBbIK | YMeHUe YBepenHas pabora,
MOje/IUpOBaHue M | IUCKYyCCUU paMKax KOTOpOT0 ciymiarenu | cOOpKu Y | IpaBUILHO MoJieiipoBaHe W cOopka
NPOeKTHPOBaHue (TeopeThueckue | CMOJEIUPYIOT U OQOPMAT MoOJenb | MOAEIUPOBAaHUS | MOJIb30BAThCS MoJen
BAC». 3aHSITHS) BAC BAC obopyoBaHHEM
Moaynn Ne10. | I[TpakTryeckue IIpoBesieHe UTOrOBOr0 TOHOYHOI'O
«onounbiit BAC». | 3aHaTUA COpeBHOBATe/IbHOI O Tojiera 151

yuyacTMe  BCeX  Cjyliatened B

COPEeBHOBAHUM




PecypcHoe obecnieueHue
TpeOoBaHuUs K MOMeIIEHUAM

Crier[ram3upoBaHHble K/IacChl (KPY>KKH) CO3/al0Tcs Ha Oa3e obijeoOpa3oBaTe/ibHbIX
opraHu3anuu (1KoJI).

KosmmuecTBo paboumMx MecCT AJisi CO3/IaHMsl CIeLUaIM3UPOBAHHOTO Kaacca (Kpy»KKa) —
He MeHee 12 pabourx MecT /i/isi 00yJaroXCsl.

st co3maHusl CrielMaIM3uPOBaHHbIX K/1acCoB (KPY)KKOB) HEOOXOJUMO TIPeAyCMOTPETh
TOMeIL[eHUsI /IS TIPOBE/IeHUsT ayJUTOPHBIX, MPAKTHUECKUX 3aHATHUM M OpraHU3allii MOJIETHBIX
30H.

Jlnist IpoBeJieHrsT ayAUTOPHBIX U TPAKTUUECKUX 3aHSTUH, KOTOpOe BK/FOUaeT B Celst
CJIe/1yIOLIHe 30HbI B COOTBETCTBUM C KOJTMUECTBOM pabOuuX MeCT:

— pabouass 30Ha €O cTo/aMH, OOOpyJOBaHHas B TOM UHC/e TEePCOHATbHBIMU
KOMIIbIOTEpaMU;

— PpeMOHTHas CTaHLWs U 30Ha 3D—TieuaTy;

— pabouee MeCTO TIperoJjaBaTesisi;

—  Masas rosieTHasi 30Ha.

[nisi TipoBefieHUs] ayJUTOPHBIX, TMPAKTUYECKWUX 3aHSATHUH W OpraHu3aliuu Majoi
TT0JIETHOM 30HBI PEKOMEH/I0BAaHO 00eCTieurThb TToMelljeHHe TUIoIaf6i0 He MeHee 100—-120 M 2 m
BBICOTOM TOTOJIKA HE MeHee 3 M.

OcHoBHasi TIOofieTHasi 30Ha — oOOpyJOBaHHas TUIOIIAZKA [Jii  JUCTAHL[MOHHOTO
MUJIOTUPOBAHUST OECITUIOTHBIX BO3[AYIIHBIX CYZOB PEKOMEH/IOBAHO OO0ECIIeUUTh IOMeleHHe
o0r1ieit rutomazpio He MeHee 100 M2 ¥ BBICOTOH TOTOJIKA He MeHee 3 M.

Bo Bcex rmoMmelieHUssXx HeOOXOAMMO 00eCreunTh OCBeleHHe B COOTBETCTBUU C
nevictByromumu TpeboBanusmu (CanllvH) K BHyTpeHHeMY OCBelljeHUI0 pabounx MecT.

Bo Bcex romelrieHusx HeoOX0AUMO 06ecrieunTh Hamuure ceTu IHTepHeT Co CKOPOCThIO He
meHee 100 M6/c.

[Tpu opraHM3aLy TIOJIETHBIX 30H HeoOXoguMo 00ecreunTh Haauuue AeMI(UDPYIOIero
TOKPBITUSI TO/a. [ToBepXHOCTh [O/KHA OBITh MAaTOBOM U WMETh HEOAHODPOZHBINA PHCYHOK.
loryCTUMO UCITO/Tb30BaHUe HalleuaTaHHbIX OaHHepOB.

[Tpu opraHu3anuy pabouux MecT oOyJaroIuXcs /s MPAKTUUeCKHX paboT HeobXogumo
obecrieunTh (HyHKIMOHA/IBLHBIE CUCTEMBI BEHTWISILIUK U OTOT/IEHUsI, TIO3BOJISFOIIIYe TIPOU3BOJUTD
TIPaKTUUeCKUe 3aHSTUS, a Takke Ha/lWuhe KOHTypa 3a3eM/ieHUsl AJis 3JeKTPONMUTAHUS U CeTH
C1ab0TOYHBIX  TIOAK/IIOUEHWH C  OMTOPa3Bsi3KOM W BHYTPEHHHUM  COTIPDOTHB/IEHHEM K
3/IEKTPOITUTAHUIO U C1ab0TOUHBIM ceTsiM. HeobxoauMo obecreunTh CO3/laHHE YCIOBUH [iIs
COXPaHHOCTH JIOPOTOCTOsAIero 060pyoBaHus (CK/IaICKOe TIOMelleHue i XpaHeHUs], Halnuue
WH)KeHEePHO—TEXHUUECKUX CPEe/ICTB OXpaHbl, B TOM YHC/I€ CHUCTEMBI  BU/EOHAO/FOIEHUs).
Obs3aTenbHO: TpeboBaHUe 10 M0Kapobe30macHOCTH — Ha/lnure TIPOBEPEeHHOT0 OTHETYIIUTeIs,
a TaK)Ke HaJUuHe OTHEeYIOPHBIX CerdOB UM CYMOK AIJisi XpaHEHUsT aKKYMYJISSTOPOB.

MarepuaibHO — TEXHHUYECKOe OCHAIIeHHe IO KH NPoBe/ieHHs 00pa30BaTe/IbHOr0
npoiecca

OG611as 30Ha:

— CTeJTaXu [ijisl XpaHeHHst 000py/[0BaHus;

— UWHTEPaKTUBHbBIN WHBEHTAph;

— SAIIWAKY [IJ151 XpaHeHUs Belljeit 1 060py/j0BaHusI.
Mariag royieTHas 30Ha:

— ceTuaThiii Kyb He MeHee ueM 3x3x3M;
— Marhl /151 CMSITUeHUst yapa Npy MaZileHy KOMTepoB;
— CTalUWOHapHBIN MO/YJIb; Y/IbTPA3BYKOBbIE U3/TyuaTe/ld Masiki (He MeHee 4 11IT. );

— KOMILJIEKT MPOBO/IOB /I/Isl COe/IMHEHHs U3/TydaTe/ieid; KperieHue U3yJyaresiell Ha CTeHy.
OcHOBHasi 1oJieTHasi 30Ha:



— obmas rutoria s He MeHee 100—300 M2, orpak/jeHue 3aIlUTHON CeTKOM;
— KOMILIEKT TPaCChl A1l MIOJIETOB;
— aAMOPTU3UPYIOIIMe MaThl Ha T10J1 0011[eli TI0JIETHOM 30HbI;

— cucTeMa yJabTPa3ByKOBOM HaBUTallMM B MOMelleHUH, coBMecTumol ¢ BBC.
PemoHTHas ctaHLus ¥ 30Ha 3D—Tevartu:

— cron pabounii MOHT@XHUKA;

— pajuoarnaparypsbl;

— pabouee Kpecsio Ha Kojecax;

— CTOJI KOMIIbIOTEPHBIL;

— 3D — nipuHTep;

— rmiporpamMmHoe obecrieueHue Ajisi co3anus 3D — Mofierneit;
— riporpamma jig neyaty 3D — npuHTepa;

— TasiZibHasi CTaHLus C heHoM;

— [JIBIMOYJIOBUTEJTb;

— KJIeeBOM IUCTOJIeT;

— Habop Hagbunei;

— IITaHTeHIUPKY/Ib;

— Habop mapHUPHO— r'yOIIeBOro HHCTPYMEHTa;
— KJ/IIOUM [ij1s1 TIPOTIeJI/IepOB;

— HabOp MHCTPYMEHTOB /11l TIAlKY;

— Jepxarenb «TpeTbsi pyKa» C JTymnowu;

— KOBpUK JI/Is1 TIalKW;

— TipubOp U3MepeHUs HarpsKeHust baTapew;

— py/eTKa U3MepUTebHas;

— 3@)KUM [|JIsI MOTOPOB;

— HabOp IIeCTUTPAHHBIX K/IIOUeH y//TMHEHHBIX;
— Habop OTBepPTOK //isi TOUHBIX pabor;

— TOPLIEBOM KITHOY;

— KpHUMIIED;

— IIypyrnoBepT + Habop Our;

— HOYTOYK;

— MBILIb KOMITbIOTEPHas,

— PEeMKOMIUIeKT, TipeJHa3HaueHHbI /i1  TIPOrpaMMHUPYeMOro

yueOHOT0o Habopa KBaZIpoOKOIITePa;
— DEMKOMIUIEKT,  TpeJHa3HAYeHHbIA [  KOHCTPYKTOpPA  CIIOPTUBHOIO
KBaZIpOKOIITEPa;

— Tymba /11 ’HCTPYMEHTOB CjiecapHasi.
Pabouee mecTo 0OyuaroIerocs:

— TporpamMmHpyeMblii yueOHbIM Habop KBaJpOKOIITEpa;
— TIpOrpaMMHpYeMbIii yueOHbIN KBa[POKOIITED;
— KOHCTPYKTOP CIIOPTHMBHOTO KBaJJpOKOMTEPa;

— [JIOTIOJIHUTE/IbHbIE ~ aKKYMYJ/SITOPbl /IS TPOrpaMMHUDYeMbIX — y4eOHbIX H
abopoB KBaZIpOKOIITEPOB U CIIOPTUBHBIX KBaZIPOKOIITEPOB;

— FPV ouku (mnem);
K/IeeBOM TIUCTOJIET;
— Habop Hazduneit;
— IITaHTeHIUPKY/Ib;



— Habop mapHUPHO— r'y01IeBOro HHCTPYMEHTa;

— KJTFOU /I7Is TIPOTIeJIIepPOB;

— 1pubop u3MepeHus HaripsbkeHust LiPo Gatapeu;

— pyJ/leTKa U3MepUTebHasi;

— 3&XUM [|JII MOTOPOB;

— HabOp MIeCTUTPAHHBIX K/IIOUeH Y/ TMHEHHBIX;

— Habop OTBEPTOK [I7Is1 TOUHBLIX PaboT;

— TOpLIeBOM K/IHOY;

— KpHUMIIED;

— HOyTOYK (nmu [IDBM);

— [JIeCKTOITHOe TIporpaMMHoOe obecrieueHue /151 HOyTOyka (v [IDBM);
— (QoTorpaMmMeTpruecKoe MporpaMMHOe 00ecriedeHue;

— KOMITbIOTepHAsi MbIIIIb;

— CHUMYJISTOD AJis aBTOHOMHBIX T10JIETOB;

— TporpamMMmHoOe obecrieueHue /sl TPEXMEPHOT0 MO/Ie/TMPOBaHMS;
— pabouee Kpecsio Ha KoJiecax;

— Tym0Oa /11 MHCTPYMEHTOB CJlecapHasi;

— CTOJI KOMITbIOTEPHBIN.
Pabouee mecTo mezarora:

— HOyTOYK (wmu [I9BM);

— TIyJBT PaJUOYIIPaB/IeHus;

— JIeCKTOITHOe IporpaMMHoe obecrieueHue it HOyTOyKa (vmu [I9BM);
— KOMITbIOTepHAsl MbIIIIb;

— CTOJ1 KOMIbIOTEPHBIH;

— pabouee KpecJio Ha KoJiecax;

— MadY;

— MapLIpyTH3aTop;

— poyrep.



CIHCOK HCN0/Ib30BAaHHOM INTEepaTyphbl:

denepanbHblii 3aKOH OT 29.12.2012 Ne 273-®3 «O6 obpa3oBaHuu B Poccuiickoit

®epepayun» 0T 29.12.2012 Ne 273—-D3.

Yka3 Ilpesugenta Poccutickori ®@egepatuu ot 07.05.2018 Ne204 «O HalMOHATBHBIX

Lle/IsIX U CTpaTernueckyx 3afiauax pa3BuTusi Poccuiickoii ®@esepaliyuy Ha riepuo go 2024

roga».

Pacriopspkenue IlpaBurenbctBa P® or 21.06.2023 Ne Ne 1630-p «O6 yTBep>KaeHUH

Crpareruu pa3BuTHsi OeCITWIOTHOM aBualuu Poccuiickort ®ezpepaliid Ha Mepuos A0

2030 roza u Ha riepcrieKTUBY A0 2035 roja v nyiaHa MepornpusiTUi TI0 ee pean3aLii»

Pacriopsokerne IIpaButenbctBa P® ot 31.03.2022 Ne 678-p «OO6 yTBepKAeHUM

KoHrierniuu pa3BUTHs JOTIOJHUTETEHOTO 06pa30BaHus [ieTel U MPU3HAHKY YTPATHUBIINM

cuny Pacriopsbkenus IIpasurensctea PO ot 04.09.2014 Nel726-p».

Opranu3auysi 00CTy)KMBaHUSI BO3[YILIHOTO [BW)KEHUsS: Y4eOHMK [Jisi CpeJHero

npodeccroHambHOr0 obpa3oBanust / A. [I. dumun, A. P. Bectyrun, B. A. CaHHUKOB; TIO[

HayuHol pegakiueit FO. I'. [llatpakoBa. — Mockga: M3aaTenbctBo FOpatit, 2022. — 515

c. — (TTpodeccronansHoe obpazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

. BecniunoTHble netaTenbHble anmnapaThl. OCHOBBI yCTpOWCTBA W (YHKIMOHUPOBAHUS
/AdanacweB, YueOHUKH U yueb. mocob. — MockBa: MAU. ISBN:978-5-85597-093-7.

BecriioTHBIe JieTaTelbHbBIE arriapaThl: HArPy3KW U HarpeB: yueOHOe rocobue fsist

cpezaHero mipodeccroHanbHOro obpaszoBanus / B. U. IToropenoB. — 2—e W3/., UCIIP.

u gomn. — Mockga: N3patenbctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccroHanbHOe

obpaszoBanmne). — ISBN 978-5-534-10061-7. — TeKCT: 31eKTPOHHBIA //

Oo6pa3oBarenbHas matdopma FOpaiT [cair].

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