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1. losicHuTeNIbHASA 3aNMCKa
Beenenue

[Iporpamma «becnunoTHbie aBHAIIMOHHBIE cUCTEMbI» (fanee — [Iporpamma) paccunrana
Ha oOywarommxcsi B Bo3pacte 12 — 17 mer, cpok peanusanuu mporpammbl 1 y4eOHBIN TO[I.
[IporpamMMa  mpeamonaraeT  pa3BuTHE  OOydaloImUXCcs B 00JAacCTH  MOJEIMPOBAHUS,
MIPOrpaMMHUPOBAHUS, MIJIOTUPOBAHUS, a TaKKe HampaBieHa Ha (QOpMHUpOBaHUE 3HAHUA U
HaBBIKOB, HEOOXOJMMBIX Ui pPabOThl ¢ OECHWIOTHBIMH aBHUAI[MOHHBIMH CHCTEMAaMH,
CIOCOOCTBYET Pa3BUTHIO WH)XEHEPHO-KOHCTPYKTOPCKOTO MbIiuieHus. [Iporpamma
«becninoTHBIE aBHALIMOHHBIE CHUCTEMBD» pa3pabOTaHa C y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
HMHTEPECOB 1IeJIEBOI ayUTOPUH 00YYarOIIHXCS.

[Iporpamma sBiIIETCSI aBTOPCKOM M COCTaBJIEHA JUIsl OPraHU3allMM JIONOJHUTEIBHON
JesITeIbHOCTH Ha 6a3e OCHOBHOT'O 00IIEro, CpeaHero oomero o0pa3oBaHus 1 OPHEHTUPOBAHA HA
00yYaromuXxcs, MPOSBISIFOIINX HHTEPECH U CKIIOHHOCTH B 001acTH MHPOPMATUKH, MATEMATHKH,
(bU3HKH, TEXHOJIOTHUH, OCHOB 0€30MaCHOCTH JKU3HEICATEIbHOCTH 1 aBHALIUH.

HopmaTtuBHbIe 0OCHOBaHMSA /1Jis1 pa3padoTKU NPOrpaMMBbl:

— ®enepanbHblil 3ak0H OT 29.12.2012 Ne 273—-@3 «O06 obpazoBanuu B Poccuiickoit
denepauuny;

— VYka3 Ilpesumenta Poccwmiickoit ®enmepaumu ot 07.05.2018 Ne 204
«O HalMOHANBHBIX LEJNAX U CTpaTernyeckux 3adadax pa3BuTus Poccuiickoit ®exnepanum Ha
nepuoa 1o 2024 ronay;

— Pacnopsokenue IpaButensctBa Poccuiickoit ®@eneparuu ot 21.06.2023 Ne 1630—p
«O06 ytBepxknenun CtpaTeruu pa3BuUTHs OecnuiaoTHOW aBuanuu Poccuiickont denepanuu Ha
nepuon 10 2030 rona n Ha nepcnexTuBy 110 2035 rosa u mi1aHa MEPOTIPHUSTHH MO €€ peaTn3aIumy,

— Pacnopsokenne [IpaButenberBa Poccuiickoit @eneparnuum ot 31.03.2022 Ne 678—p
«O6 yTtBep)kaeHnn KoHuenmuu pa3BUTHS JOMOJIHUTEIBHOTO 00pa3oBaHus JeTel U MpU3HAHUH
YTpaTHBIIUM cHITy pacniopspbkeHust [IpaButenscrBa Poccuiickoit @enepanmu ot 04.09.2024
Ne 1726-p»;

— IlocranoBnenue ['7MaBHOrO TrOCYIapCTBEHHOIO CAHUTApHOIrO Bpada Poccuiickon
@Oeneparmr ot 28.09.2020 Ne 28 «O6 yrBepxaennn CII 2.4.3648-20 «CanutapHO—
SNUAEMUOJIOTHUECKHE TpeOOBaHUS K OpraHu3alMsM BOCIUTAaHUS M OOy4YeHHs, OTAbIXa U
0310pPOBJIEHUS I€TEN U MOJIOJEKN»;

— Ilpuka3 MunucrepctBa npocsemenus Poccuiickoit ®deneparuu ot 27.07.2022
Ne 629 «O06 ytBepxnenun Ilopsaka opraHuzalMi M OCYLIECTBJICHHS 0Opa3oBaTEIbHOM

ACATCIIBHOCTH I10 AOIMOJTHHUTCIbHBIM OGHIGOGp&SOBaTeHLHBIM nporpamMmmamy.



HanpaBJjieHHOCTh NPOrpaMMBbI — TEXHUYECKAS.

AKTYaJIbHOCTb IPOrPaMMBbI.

B coorBerctBUM ¢ yTBepxkiaeHHOM IIpaBurenbctBoM Poccuiickoit  ®Depepanuu
pacniopspkerriem oT 21 utonst 2023 Ne 1630—p Crparerueit pa3BuThs OSCIMIOTHON aBUAIlMK Ha
nepuosa 110 2030 roga u Ha nepcnekTuBy 10 2035 rona, B OauKaiIme mecTh ¢ OJIOBUHOM JIET B
Poccun nomkHa TMOSIBUTHCS HOBask OTpPAcib HSKOHOMHUKH, CBSI3aHHAsh C MPOU3BOACTBOM H
WCIIONB30BaHUEM TpaXAaHCKUX OecnuioTHbIX anmaparoB. Jlannas Ilporpamma B pamkax
denepansroro mpoexral «Kaapel 11 BeCHMIOTHBIX aBHAIMOHHBIX CHCTEM» HAIMOHATBHOTO
npoekta «becnuinoTHbIE aBUAIMOHHBIE CUCTEMbD» 00ecredyrBaeT 0O0ydarolUuMCs BO3MOXKHOCTD
OCBOWTH 3HAHUSA B 00JaCTH OCCIMIIOTHBIX JIETATEIBHBIX aIllapaTOB, HABBIKK MPOrPaMMHUPOBAHUSI,
MOJICJIMPOBAHUS U MUJIOTUPOBAHUS, KOTOPHIE B HACTOAILIEE BPEMSI SBIISIFOTCS BOCTPEOOBAaHHBIMH.
Konnenmus [IporpaMMbl oka3bIBaeT BIMSHHE Ha PACHIMPEHUE TOMOIHUTEILHOTO 00pa3oBaHUS
oOydaroluxcs, peaqu3alni0 MOJOACKHON TMOMUTUKH M CO3JaHHE CHUCTEMBbl MOJITOTOBKU
CHEIHAMCTOB B 00JacTu pa3pabOTKH, MPOU3BOJACTBA U OIKCIUTyaTallMM OECIHIOTHBIX
ABUAITMOHHBIX CUCTEM, a TAK)KE KOHTPOJIb 32 YPOBHEM KBAIM(DHUKAIIMH TAaKUX CIICIIHATUCTOB. [Tpu
peanu3alui  TPOeKTa OOJIbIIOE BHUMAHUE YIEISCTCS  MPUBICUCHUIO  OOYYaIOIIUXCS
00pa30BaTeNbHBIX OpPTaHM3AlMi K yYacTHIO B MporpamMmax Mo OECHHIOTHBIM aBHAIIMOHHBIM
cucremam. TakuM 006pa3zoM, BO3MOXHO YCHIIUTh TEXHOJIOTMUECKUN MOTEHIIUAN ISl 00ecTieueHust
0€30MaCHOCTH CTPaHbI, MOBBIMICHHS Y()(PEKTUBHOCTH SKOHOMHUKH U YJIYUIICHHS KaueCTBa KU3HU
rpaxaad. B urore B Poccun nomkHA BO3HUKHYTh HOBasi SKOHOMUYECKAsi OTPaciib, CBsI3aHHAs C
pa3paboTKOIl ¥ UCTIONB30BAHUEM TPAKIAHCKUX OECIUIOTHBIX amnmapaToB.

HoBu3Hna 370l nporpaMMsbl 3aKJIF0YaETCA B MHTETPAllii COBPEMEHHBIX U MHHOBAIIMOHHBIX
JOCTHKEHUM B 00JacTH Masioil OeCHMIOTHOW aBHAIMH, a Tak)Ke HCIONb30BaHUH HU(POBBIX
TEXHOJIOTUH, BKJII04as udpoBoii 00pa3oBaTeNIbHbIN KOHTEHT.

Metoas! u popmbl peanusanuu IIporpamMmmsbl:

—  OJHUM U3 KJIFOUEBBIX METOJIOB SIBJIAETCS MPOEKTHO—OPHEHTHPOBAHHOE 00yUeHue,
KOTOpOE MO3BOJISIET 00YYAIOIIUMCs TPUHUMATh aKTUBHOE Y4acThe B pa3padOTKe W pean3aiuu
peanbHBIX TPOEKTOB, CBS3aHHBIX ¢ wucnoib3oBaHueM bBAC. 3OToT MeTon crmocoOCTByeT
yTIyOJIeHUIO 3HAHHA, Pa3BUTHIO TBOPYECKOTO MBIIIJICHUS ¥ HABBIKOB KOMAaHIHOW pabOTHI;

— HMHTEPAKTHUBHbIE METOAbI OOy4YeHMsl, TaKHE€ KaK CUMYJAIHUS U BUPTyaJIbHBIC
nabopaToOpuM, WrpaloT BAXKHYIO pPOJb B MOAroTOBKe crneruanuctoB mo bBAC. CnenunaibHbe

IporpaMMHBIC KOMIUJICKCHI MO3BOJIAAIOT MOJACIIHMPOBATL PA3JIMYHBIC CHCHApPWUH IIOJICTAa APOHOB,

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



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

aHAJM3UPOBATh MOBEACHUE AMIMapaToB B CIOXHBIX YCIOBHIX U MPOBOIUTH IKCIIEPHUMEHTHI 0€3
pHUCKa OBPEXKIEHUS JOPOrOCTOSIIENH TEXHUKH;

— NpaKTHYeCKHe 3aHATHS, I/le 00yJyaroluecss MOI'yT HEMOCPEACTBEHHO YIPaBIIATh
OECHWIOTHBIMM aBUALIMOHHBIMU CHUCTEMAaMH, SBJSIFOTCS HEOThEMJIEMOM YacThiO Yy4eOHOro
nporecca. DTU 3aHATUSA TO3BOJIAIOT OTPa0OTaTh HABBIKM YIIPABICHHUS IPOHOM, OLIEHUTH €ro
MIOBEJICHHUE B PA3JIMUHBIX CUTYALUSIX U YCOBEPIIEHCTBOBATh TEXHUKY IMUIOTHPOBAHUS;

— TeopeTHYecKHe JEKIMH M CeMUHAPCKHe 3aHSTHS, HAlpPaBJICHHbIE HA U3yYeHUE
OCHOB OECHWJIOTHBIX aBUALMOHHBIX CHCTEM, IPUHIUIIOB MOJETa U YNPaBICHUS], TEXHUYECKOIO
yCTpoiicTBa U acnekToB npuMeHeHuss BAC B pa3nu4HbIX OTPacisX;

—  COPEeBHOBATEJbHBbIH METO/] — 3TO CIIOCO0 BBINOIHEHUS IPAKTUYECKUX YIPAaXKHEHUH
B (opme copeBHOBaHWH. CyIIHOCTh METO/A 3aKJIIOYACTCSl B MCIOIB30BAHUU COPEBHOBAHUH B
Ka4yecTBE CPEe/ICTBA MOBBIIIECHHS YPOBHS ITOATOTOBJICHHOCTH 00YYaIOLIUXCS.

®opMaMu OpraHM3alliy 3aHATHH SBISIIOTCA TpyINIoBas (TeOpeTHYecKas 4YacTh) U
UH/MBUYaIbHO — IPYNIOBas (MPaKTHUECKasi YacTh).

Ilenarornyeckas neaecoo0pasHOCTb HACTOALIEH MPOrpamMMbl 3aKJIIOUAETCS B TOM, UTO
II0CJIE €€ OCBOCHMS 0OydaroIluecs ModydaT 3HaHUS U YMEHHS, KOTOpPbIE MO3BOJIAT UM IOHSTH
OCHOBBI YCTPOHCTBA OECIIUIIOTHOTO JIETATEIBHOTO arnapaTa, IPUHIHIBI pa00Thl BCEX €r0 CUCTEM
U UX B3aUMOJICHCTBUS, TEXHOJOTUIO MUIOTUPOBAHUS W YIIPABJICHMS, a TAKXKE OTTOUYUTH CBOU
HaBbIKM B nwiotupoBaHun BAC M 1NOMyuyuTh COPEBHOBATENBHBIN OMNBIT HAa Pa3IUYHBIX
TPEHUPOBOUYHBIX Oa3ax.

Hacrosmas mporpaMMa COOTBETCTBYET OOILEKYJIbTYPHOMY YPOBHIO OCBOEHHUS U
MpeioiaraeT yAOBIETBOPEHUE MO3HABATEILHOIO MHTEpPECa 00yYarollerocs, pacliupeHHue €ro
MH()OPMHUPOBAHHOCTH B 00JacTH OECTUJIOTHBIX JIETATENIbHBIX allapaTOB U CHCTEM, a TaKxkKe
oOoraiieHre HaBbIKAMU OOILEHHUS W NMPUOOPETEHHE YMEHHUIl COBMECTHOW JEATENIbHOCTH IpH
OCBOEHUU IPOTPaMMBI.

Heaw IIporpammbl JONOJHUTENBHOIO OOpa3oBaHMs Mpenrnosaraer (HOpMHUpPOBaHHE U
pa3zButve MpodeccuoHaNbHON OpHEeHTaluKd OOy4Yarollerocs, pa3BUTHE HWHTEIIEKTYaJIbHBIX
CIOCOOHOCTEH M MO3HABATENILHOTO HHTEpeca K OECIUIOTHBIM aBUAIIMOHHBIM CHCTEMAaM.

3agaun:

JInuHOCTHBIE (BOCIMTATE/IbHbIE):

— BOCHHUTATh MHTEpPEC K TEXHUKE W TPYAY, Pa3BHBATh TBOPUYECKHE CIIOCOOHOCTH

1 GOpPMHPOBATH KOHCTPYKTOPCKUE YMEHHS U HABBIKH;
—  IPUBUTH KYJIbTYPY IPOU3BOJCTBA U COOPKU OECIUIOTHBIX aBUAIIIOHHBIX CHCTEM;

—  chopMUpPOBATH UyBCTBA KOJUIEKTUBHU3MA, B3aMOIIOMOIIIH;



—  BOCIIUTATb BOJIIO, HYBCTBO CAMOKOHTPOJIA, OTBECTCTBCHHOCTHU,

— cdopMUpOBaTh CO3HATEIbHOE OTHOLIEHHE K 0€30MacHOCTH TpyAa Ipu

HU3TrOTOBJICHHNU MO,Z[eJIefI;

— BOCIIMTaTb TI'PaXAaHCTBEHHOCTb, TOJCPAHTHOCTb, IAYXOBHO — HPaBCTBCHHOC

CaMOCO3HaHHC,

— (bOpMHpOBaTB NaTpUOTHUYCCKYIO IMO3UIUIO ITOAPOCTKA YEPE3 BKIOYCHUEC €TI0 B

TCXHUYCCKOC TBOPUCCTBO U MMO3HABATCIbHYIO ACATCIbHOCTD.

MeTanpeamMeTrHble (pa3BUBaKOIINeE):

— Pa3BHUTb y 06y‘IaIOH_II/IXC$I 3JICMCHTHI TCXHHUYCCKOI'O MBIJICHUAA,

M300peTaTeNbHOCTH, TBOPYECKON HHUIIUATHBHI;
—  pa3BUTb IJ1a30Mep, ObICTPOTY peaKLUu;
—  pa3BUTh ycepaue, TEPIEHUE B OCBOCHUHU 3HAHUM;

— (l)OpMI/IpOBaTB OCO3HAHHUC POJIU TCXHUKHU H TEXHOJIOTHI IJis1 IIpOrpeCCUBHOIO

Pa3BUTHUA 06H_IGCTBa;

—  ITOBBIINICHHUC CCHCOpHOﬁ YYBCTBUTCIIbHOCTHU, PA3BUTUC MEIKOM MOTOpUKH H
CHUHXPOHU3AIIUU pa6OTLI obenx PyYK 3a CUCT O6y‘{eHI/I${ IMUIOTUPOBAHUA OCCITUIIOTHBIX

JICTATCJIBHBIX aIllllapaTOB;

- pa3BUTHC HCI/IXO(i)I/I3I/IOJ'IOFI/I‘leCKI/IX KaueCTB YYCHUKOB: TIIaMATb, BHHUMAHUC,

CIIOCOOHOCTD JIOTHYECKH MBICJINTD, AaHAJIM3UPOBATh, KOHIICHTPHUPOBATH BHUMAHWEC HA INNTABHOM.
IIpenmernbie (00yuyarmmue):
—  BbIpa0OTKa HABBIKOB MIJIOTHPOBAHUS OECIUIOTHBIX JIETAaTEIbHBIX alapaTos;

— JdaTb TMCPBOHAYAJIBHBIC 3HAHHA O KOHCTPYKOHUH OECIMIIOTHBIX JIETATENLHBIX

anmaparos;
—  HAy4uTh [IpaBUJIaM 00CITy>KMUBaHUsI, COOPKH OECTIUIIOTHBIX JIETATENbHBIX allllapaToB;
—  HayuuTh nporpammupoBanuio bAC;
—  03HAKOMUTb C IIpaBUJIaMu O€30MacHOM pabOThl C UHCTPYMEHTaMU;
—  O3HAaKOMHTbH C IMPUHIUIIOM paboThl aBHAMO/EIbHBIX JBUraTeNeil 1 UX IPaMOTHOM
JKCILTyaTaluu;

— J1aTb ICPBOHAYAJIIBHBIC 3HAHUSA IO PAJUOIJICKTPOHHUKE U O6y‘—II/ITB IIpUHIUITaM

paboTHI paiuoNepeIArOIIEeT0 000PYI0OBAHHS, €T0 HACTPOUKOM;
—  naTh 3HaHUA B obnactu 3D — MonenupoBanus u npoektuposanus bBAC;

—  00yuuTh mpaBuiIaM O€30MacHOM OHKCIUTyaTallud OECIHMJIOTHBIX JIETaTeIbHBIX

arrmaparos.



Cpoxku peanusanuu IIporpammer: 144 yaca.

YpoBeHb

NpOrpaMMbI: 0JTHOYpOBHEBast (0a30BbIi ypOBEHb OCBOCHH).

Pexkum 3ausTHii: rpymnna u3 12 yenoBek, 2 paza B Heeo 1Mo 2 Jaca (4 Jaca B HeeIo,

16 gacoB B Mec41],

144 gaca B ron); 1 akagemuueckuii yac - 45 MmuHyT, nepemMena 15 MuUHYT.

Ili1anupyemble pe3yabTaTbl 00y4YeHU s :

B pe3yJjbTaTte Oﬁy‘leHHﬂ oﬁytmmmneca B KOHIIC yqeﬁnoro romxa oBJaJacKOT

HEO0XOIMMOM CUCTEMOM 3HAHW, YMEHHI U HaBBIKOB.

Byner snamo u ymems B pamMmxax oCBOCHUsI 6a30BOT0 YPOBHSI:

3name:

— TEXHHUKY 0€30lacHOCTH NPHU paboTe C UHCTPYMEHTAMU
U 3JIEKTPOOOOPYAOBaHUEM;

— ocHoBEI BAC;

— OCHOB TEXHUYECKOI'O yCTPOMCTBA U KOMIIOHEHTOB bAC;

— s13bIku nporpammupoBanue bAC;

— 3HaueHue u npumeHeHue BAC B coBpeMEeHHOM MUpE;

— 0CO0EHHOCTH PETYIUPOBKH U yIPABICHUS KBAJAPOKOIITEPOM;
— YCTPOMCTBO M MPUHILIUI PAOOTHI JIEKTPOABUTATEIICH.

Ymems:

— TIOJIb30BAThCA PAOOYMM HHCTPYMEHTOM;

— paboTaTh ¢ IMEKTPOOOOPYIOBAHUEM;

— OCYIIECTBIJIATh NHJIOTHPOBAHUE KBAIPOKONTEPOB;

— yHOpaBiATh KBagpokontepom FPV;

— HacTpauBaTh YaCTOTHI BUJIEO TIEPENAIOIINX YCTPOWUCTB;
— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAaIPOKONTEPA;
— HacTpauBaTh anmnapaTypy yInpaBJieHHUs;

— 3apsHKaTh aKKyMYJISITOPHI.

JACT 3Hamb U ymemdp B PaMKax OCBOCHUA IIPOABHUHYTOI'O YPOBHA:

3name:

— YCTPOMCTBO M MPUHLIUII pabOThI paAHONEPEIaTUUKOB;

— Tpolexypy noiydeHus, o0paboTKu U aHanu3a faHHbIX nojeta BAC;
— MpHUHLIUN paboThl POTO MepeatouX YCTPOUCTB;

— IpaBHJIa FKCIUTyaTalluu aKKyMYJIITOPOB

— mporecc 3D — monenupoBanust 1 mpoektupoBanus BAC.

Ymems:

— JMarHOCTHpPOBaTh M HCIPaBIATh OIMIMOKM B paboTe NpOrpaMMHOIO
obecrieyeHus mpu paboTe ¢ JaHHBIMH, MOJTYYEHHBIMU MPU PabOTE C MOJIE3HOM
HarpysKou;

— MOJEIMPOBATh U MPOU3BOAUTH Me4aTh KOMIUIEKTYonmx Moaeneid bAC Ha
3 — D npunTepe.

ITo
OKOHYAHHIO
Kypca Oynet
00J1a1aTh
CJIeIYIOIIMHA
Kauecmeamu:

— TBOPYECKH MOAXOIUTH K COOPKE KBaPOKONTEPA;

— YMETh aHAIIU3UPOBATb;

— JOBOJUTH HAYaTOE JIEJ0 JO KOHIIA;

— BBINIOJIHATH OPYYEHUS KOJIJICKTUBA, paboTaTh B IPYIIIE;

— OKa3bIBaTh IIOMOIIIb B paGOTe Haa MOACIbIO pPOBCCHUKAM U MJIAAIIUM
pebsitam;
— CTpPCMUTHCA COPCBHOBATHCA, MTPOABIIATH cebs B COpPCBHOBAHHNU.

30



IIpouecc Hadopa u ¢QopMupoOBaHUSA TPYIIL.

OOpazoBaTenbHbIE  OpraHU3aliU

PYKOBOJCTBYIOTCSI BHyTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAHUSAMHU MpU POPMHUPOBAHUU
mporecca Habopa ¥ YKOMIUIEKTOBKH TPYIIN HA MPOTrPaMMBbI IOMOJHUTEIBHOTO 00pa30BaHHUs.

2. Y4eOHBIi NJIaH MPOrpaMMbl

HanmeHnoBanme
Bcero
YPOBHS Homep 1 HaumMeHOBaHHe MOAYJISA 4aCOB Teopus | IIpakTuka
NPOrpaMMmbl
Mopaynes Nel. «OcCHOBBI OECHHUIOTHBIX
ABUAIIMOHHBIX CHUCTEM (BAC): 8 8 0
apxutektypa, BAC»
Monaynb Ne2. « Texauueckoe yCTpoHCTBO U 8 6 2
KOMITOHEHTHI BAC»
§ Mopynes Ne3. «llpuHuunsel mosnera u 36 5 34
= ynpasieHus BAC»
S Mopynp Ne4. «IlporpammupoBanue BAC
> 10 0 10
2 JUIS TIOJIETOB BHYTPH nometenus Pythony»
= Monaynb No5. «IIporpammupoBanue
4 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 10 2 8
2 npu nomouu C++»
>
= Monynb Ne6. «Hcnonp3oBaHue NaTYUKOB
3 12 4 8
M BAC u c6op maHHBIX»
% Monayns Ne7. «OOGpaboTka u  aHanu3 8 4 4
A nmaHHbBIX nojeta BACy
Monyns  Ne8. «IIpumenenne BAC B 12 12 0
Pa3TUYHBIX OTPACIISIX)
Monynb Ne9. «3D — mopenupoBaHue u
30 7 23
npoektupoBanue bACy»
Monynb Nel0. «I"'onounsblit BACy 10 2 8
Hroro: 144 47 97




3. YueOHO—TeMaTHYeCKH i MJIaH
BaxxHast posb Ipr OCBOCHUH IPOTPAMMBbI OTBOIUTCS MaTepraliaM, pa3pab0TaHHBIM B paMKaxX IIPUMEHEHUS UPPOBOTO
00pa3oBaTeIbHOTOKOHTEHTA.
[To okoHUaHMH KaXKT0T0 MOAYJISA IPOrpaMMOii ipeaycMoTpeHa (hopMa KOHTPOJISI B BUZE TEMATHUECKOTO OIIPOCa, MPAKTHYECKOTO
3aJJaHHSL, IPOEKTHOU PaOOTHI.

YCTPOiicTBO U KOMNIOHEHTbI BAC».
Tema 1. OCHOBHBIEC TEXHUYECKHE
xapaktepuctuku bAC BepToneTHoro n 2 2 0
CaMOJIETHOTO THIIOB.

Tema 2. Knaccuduxarms 6eCuioTHBIX
JIeTaTeJIbHBIX annapaTos.

Moayab Nel. «OCcHOBBI 0ecnIMJIOTHBIX Tect [HOK Ne 1.
aBuanuoHusbIx cucrem (BAC): 8 8 0
= apxurtektypa, BAC».
§ Tema 1. BBogHOe 3aHsTHE (TEXHHUKA
= 2 2 0
2 0€30macHOCTH).
S
=3 Tema 2. Teopernueckue ocHoBbI BAC. 2 2 0
=
E Tema 3. Apxurektypa BAC. 2 2 0
g Tema 4. 3nauenne u npumenenust BAC 2 2 0 Ormpoc B paMkax
: B COBPEMEHHOM MUDE. MIPOMIEHHBIX TEM
= Moxayas Ne2. «Texnuueckoe 8 6 2 Tect LIOK Ne 2.
g
=9
>
=
2
=]
3
<
4]

Tema 3. Kommuiekc ynpasnenust BAC. 2 0 2




Tewma 4. Poccuiickue mpou3BOIUTEIIN

Omnpoc B paMkax

BAC 1 uX LEIH. 2 2 0 MPONIEHHBIX
TEM
Moayab Ne3. «IIpuHOMNbI moJsera u 36 2 34 Teer LIOK Ne 3.
ynpasjennst BACy.
Tema 1. bezonacHOCTb MONETOB. 2 1 1
Tema 2. Texauka 6a30Boro 12 0 12
nuiotupoBanus FPV.
Tewma 3. Ympasnenue BAC. 1
Tewma 4. [Ipaktuka noneros BAC. 0
Tema 5. AdpoarHaMuKa U JUHAMHKA 9 0 5
oJIeTa.
Tema 6. [loneTsl B OrpaHUYEHHOM 6 0 5
MIPOCTPAHCTBEY, IPOH — PEHCHHT.
Tewma 7. 3axBar rpy3a. 2 0 2
BrinmosHuTh
Tema 8. BoinonHeHne KOHTPOIBHOTO 5 0 5 IIOJIET C
MIOJIETHOTO 3a/1aHusl. HOTHATHEM
rpysa

Mopnyas Ne4. [IporpammupoBanue ITOK Ne 4.
AJIs1 TI0J1IETOB BHYTPH NOMeLIeHU S 10 0 10 Tect
Python».
Tema 1. OcHOBBI IPOrPaMMHUPOBAHMS 4 0 4
BAC na Python.
Tema 2. PaGoTta co criucKoM JaHHBIX. 2 0 2
Tema 3. Pa3paboTka anropurma

2 0 2
aBToHOMHOrO nojera bAC.
Tema 4. Co3aaTh CKPUNT Ha SI3bIKE
nporpamMmupoBanus Python mst TpaxTieckoe
CaMOCTOSITEJILHOTO YIIPaBJICHUS 2 0 2

3aaHue

KBaJIpOKOIITEPOM B MTOMEIIEHUH 0€3
ucnosb3oBanus curaana GPS.




Mopnyab NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepPa, YCTAHOBJIEHHOI'0 Ha 10 2 Tect

BAC npu nomomu C++».

Tema 1. 3yueHune HaBbIKOB CO3/IaHUS

JITOPUTMOB TSI OECTIMIIOTHBIX

JIeTaTeNIbHBIX allaparoB. 2 0

(mporpaMmMHpOBaHUE ABTOHOMHOI'O

nosera) (Outdoor u Indoor).

Tema 2. O0mmue CBEAEHUS O SI3BIKE 2 2

nporpamMmupoBanust C++.

Tewma 3. Peanuzanus C++ B 2 0

[IPOrpaMMUPOBAHUH JPOHOB.

Tema 4. [TporpammupoBaHue 2 0

anroputmoB ynpasieHus BAC.

Tema 5. Co3aarh CKpUNT Ha SI3bIKE 5 0 IIpakTueckoe

nporpamMmupoBanust C++. 3a/1aHUE

Mopayab Ne6. «cnonb3oBanue LTOK Ne 6.
12 4 Tect

naTtuukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcopbl U AaTYHKH [T cOOpa 4 2

JTAHHBIX.

Tema 2. JlaTunku: akcenepoMeTp, 4 2

rupockon, gansHomep GPS.

Tema 3. /laTuuku npu cOOpke B 4 0 IIpakTuka

MaCTEPCKOH. cOopkH

Moayabs Ne7. «O0padoTka u aHaau3 HOK Ne 7.
8 4 Tect

JaHHBIX moJjieta BAC».

Tema 1. C6op, 06paboTka 1 aHaIN3

JaHHBIX (OTOrPaAMMETPUUECKOI 4 2

ChEMKH.

Tema 2. C60p, 06paboTKa 1 aHAIN3 4 2

JAHHBIX OPTO(HOTOCHEMKH.

Moayab Ne8. «[Ipumenenune BAC B 12 12 Tecr LTOK Ne 8.

Pa3JIMYHBIX O0TPACIAX)).




Tema 1. Texnonorus npumenenuss bAC
B I'€0J1e31UHU U KapTorpapuu.

Tema 2. Texnonoruu npumenennsi BAC
B JAPYTUX OTPACIsiX, TAKUX KaK:

— JIECHOE XO3SHCTBO;

— OXpaHa OKpY>Karollen cpebl;

— CEJIbCKOXO3SIICTBEHHBIE PAOOTHI.

[IpoekTHas
paborta.
Hoknan o
TEXHOJIOTUH
MPUMEHEHUS

Mopayab Ne9. «3D — moenupoBanue u
npoextupoBanue BAC».

Tect

LIOK Ne 9.

Tema 1. OcHOBEI ABUaMOJICIIMPOBAHUA
CaMOJICTHOTI'O THUIIA.

Tewma 2. OcHoBbI 3D — MoeTMpoBaHUs.

Tema 3. I10O g5 3D — moaenupoBaHus.

Tema 4. [Toaroroska 3D — Mogen K
eYyaTu.

O OIN| DN

Tema 5. Ucnonb3oBanue 3D— nmpuHTEpa
JUISI IEYAaTH KOMIUIEKTYIOIIHX.

Tema 6. Boibop HaBecHOTO
ob0opynoBanus BAC.

Tewma 7. Marepuainsl Ui IPOU3BOJICTBA
BAC.

[Ipoussectu
MOJEIb JUIS
II€YaTH.

Moayab Nel10 «I'onounbiii BAC».

10

Tect

ITOK Ne 10.

Tema 1. F'oHounslii BAC.

Tewma 2. Kitaccel, mpaBuiia, CyIeicTBoO.

Tema 3. [locTpoeHue criopTUBHON
TPEHUPOBKU U COBEPILIEHCTBOBAHHE
MacTEpPCTBA.

Tema 4. 'oHOUHBIE TpacChI».
4.1 B OTKpBITOM NMPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. IIpoxoxk1€HUE TOHOYHOIO
WCIIBITAHUS.

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

[Ipoxoxnenue
TOHOYHOT'O
WCIIBITaHUS



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

4.Copep:xaHue NpOrpaMMbl
4.1. ba3oBblii ypOBeHb 0CBOCHUS

Mopnyab Ne 1. «OcHoBBI 6ecninJIOTHBIX aBHallnoOHHBIX cucTteM (BAC): apxutekrypa
BAC».

Tema 1. Bonnoe 3austue. TexHuka 0€30IIaCHOCTH.

Jlexumst: MHCTpyKTaX 10 TexHUKe Oe3omacHocTH. TexHuka OesomacHocTH. [IpaBuia
IIOBE/ICHUS B IOMELLEHUU, I/1€ IPOBOASTCS 3aHITHSL.

Tewma 2. Teopernueckue ocHoBbl BAC.

Jlekuus: 3HaKoMCTBO ¢ OecHWIOTHBIMM —aBUAnMOHHbIME cuctemamu (BAC).
Omnpenenenne becnimnornoit AsuanmonHoit Cuctemsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexuusi: 3HaueHNE apXUTEKTYPHI U 3)(HEeKTHBHOTO (DYHKIIMOHUPOBAHUS U YIIPABICHUS
BAC. Komnonentst BAC camosieTHoro tuma.

Tewma 4. 3nauenne u npumenenust BAC B COBpeMEHHOM MHUpeE.

Jlexuus: Posib TEXHUYECKHUX XapaKTEPUCTUK W pa3inyHbX BunoB BAC B pemenun
pa3IMYHBIX 3a1a4.

Moayab Ne 2. «TexHuueckoe ycTpoiicTBO 1 KOMIIOHeHThI BAC».

Tema 1. OcHoBHBIE TeXHUYECKHE XapakTepucTuk BAC, BEpTOIETHOTO U CaMOJIETHOTO
THUIIOB.

Jlexuus: OcHOBHBIE TEXHUYECKHE XapakTepucTuku BAC BepTOIETHOrO U CaMOJIETHOTO
THUIIOB.

Tema 2. Kiaccudukaimsi 6ecrmIOTHBIX JIETaTENbHBIX alapaToB.

Jlexumu: Bugelt u TexHuueckue xapaktepuctuku BAC: Anspocratuueckne BAC,
PeaktuBnbie BAC, BAC camonernoro tuna, BAC BeproneTHOro Tuma, MyJbTHKONTEPHBIE U
rubpuansie BAC.

Tema 3. Kommutekce ynpasienust BAC.

IIpaktuka: Crioco6s1 060pyaoBaHus ynpasieHus cucremsl BAC.

Tema 4. Poccuiickue npousBoautenu bBAC u ux nenu.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogurenu bAC. Bxiag B pa3Butue
oreuecTBeHHOU nHAycTpun BAC.

Mopnyas Ne 3. «IIppHuuns! nosaera u ynpasJjenust BAC».

Tema 1. bezonacHOCTb MONETOB.

Jlekusi:  Ompenenenue Oe3omacHOCTH ToleToB B KoHTekcre BAC. 3HaueHue
6e3omacHocTH A7 3GPEKTUBHOTO U HajexkHOro (yHKunoHHpoBaHus BAC. AHanu3 pHUCKOB U

ONaCHOCTEM.



IIpaktuka: Beimonnenue 6e30macHoro nojiera.

Tema 2. Texnuka 6a3oBoro nuiaotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnearne BAC. B cumymnsTope BBITTOJTHHUTE B3JIET C TOUKH
cTapTa W MOCaAKy Ha TOYHO OOO3HAYEHHYIO IUIOMIAJKY, ucmonb3ys FPV — pexum s
yopasieHusi. [IposieTute CKBO3b CEpUI0 BOPOT HIM MEXIYy OOO3HAYECHHBIMU MapKepamu,
COXpaHssl CTaOWJIBHYIO BBICOTY M CKOpPOCTb, B pexkuMe FPV. Brinonnute moser mo 3apaHee
3aIaHHOMY MAapLIPYyTy ¢ U3MEHEHHMEM BBICOTBI, UCIOJB3Yys Kak FPV, Tak u Buj ¢ TpeTsero imna
i cpaBHeHMsI A PekTUBHOCTH yripaBieHus. Beimonanute cepuio pazsoporoB Ha 180 rpagycos
Ha OTPaHUYEHHOM TeppUTOpUH, Ucnoib3ys FPV nns Ttounoro manespupoBaHus. BeinosHute
3amaqy 1mo cOopy OOBEKTOB C pAa3IMYHBIX TOYECK KapThl, UCHoib3yss FPV s HaBuranuum
Y TOYHOCTH IPU NPUOIMIKEHUU K KaXKI0My OOBEKTY.

Tema 3. Ynpasnenue bAC.

Jlexuus: Ilpunnunsl ynpasieHusi camosieTHbiMM BAC. IlpakTuka: BBIIOJHUTE B3JIET
BAC camoneTHOro THna, JOCTUTHUTE 3aJaHHON BBICOTHI U CTAOMJIM3UPYWUTE MOJIET HA MPAMOM
nuHud. OCyIIeCTBUTE CEPUIO TTOBOPOTOB.

Tema 4. [Ipaktuka noneroB bAC.

[IpaxTuka: [IpakTruka noneroB bAC.

Tema 5. AspoanHamMuka U TUHAMHUKA TOJIETA.

IIpakTuka: BeIosHATE NOJET HA APOHE B CHUMYJATOPE IPH PA3IUYHBIX YCIOBHAX
nojera. (3ajaHue BKJIIOYAeT B ce0s BBIOJHEHHE MAHEBPOB BBICIIErO MWJIOTaXa, MOJETHl Ha
pa3HON CKOPOCTH U BBICOTE, a TAKXKE B PA3IMUYHBIX OTOAHBIX YCIOBHUSX).

Tema 6. [ToneTs! B OrpaHU4YEHHOM IPOCTPAHCTBE, IPOH — PEHCHHT.

IIpakTuka: BeImoaHuTe 3aJaHue MOJET JpOHA B OTPaHUYEHHOM NIPOCTPAHCTBE, BHYTPU
3/1aHUS WIN CKBO3b Y3KHE ITPOXOJIbI MEXAY IPENATCTBUAMH.

Tema 7. 3axBar rpy3a.

IIpakTuka: BplnomHuUTE 3amaHMe 3axBaT M IEPEMEIIEHUE TIpy3a, AaKKypaTHas
TPAHCIIOPTUPOBKA.

Tewma 8. BrItiosTHeHHE KOHTPOJILHOTO ITOJIETHOTO 33/ TaHHUS.

IIpakTuka: BeIoJHUTE KOHTPOJIBHOE 3a/laHue 10 Moy ito. [Iponerers Tpaccey.

Monyas Ne 4. «IIporpaMMupoBaHue AJi M10JIeTOB BHYTpU nomeieHus. Pythony.

Tema 1. OcnoBsl nporpammuposanust BAC na Python.

[IpakTuka: OCHOBHBIE MOHATUSA O MporpaMMupoBaHuu U ynpasieHud BAC. OcHOBHBIE
GyHKIMM ~ mporpaMMHOro  mojerta. OnepaloOHHbIE  CHCTEMbl M HPOrpaMMBbl  JUId
MIPOrpaMMHUPOBAHUS MOJIETA.

Tema 2. PaboTa co CIMCKOM JaHHBIX.
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[IpakTuka: [IporpammupoBanue anroput™MoB yrpanieHuss BAC.

Tema 3. Pa3zpabotka anroputma aBToHOMHOTO TIosieta BAC.

[Tpaktuka: Pazpabotka anropurma aBToHOMHOTO TIoieta BAC.

Tema 4. Ilpaktrueckoe 3amaanue: Hamucath nporpammy Ha Python ans aBToHOMHOTO
nosiera BAC MynbTu poTopHOro THIa BHyTpu nomerienus (B orcyrctsun GPS curnana).

Mopnyabs Ne 5. «IIporpaMmMupoBaHne KOHTpPoJiepa, ycTaHoBJaeHHOro Ha BAC npu
nomouu C++y».

Tema 1. M3yuyeHue HaBBHIKOB CO3JaHMs AJITOPUTMOB JUIsl OECIUIIOTHBIX JETaTeIbHBIX
anmapaToB (IporpaMMHUpoOBaHKe aBTOHOMHOTO mojieta Outdoor u Indoor).

[Ipaktuka. Pazpaborats anroputm aBroHoMHOro nosiera Outdoor u Indoor.

Tema 2. OGmme cBeneHus O s3bIKe TporpaMmupoBanust C++.

Jlexumst: OcHOBHBIE IOHATHS. AndaBuTt s3b1Ka. [IpocTeie onepanmy.

Tewma 3. Peanuzanus C++ B mporpaMMupOBaHUH JAPOHOB.

[IpaxTuka: [IpyumeHeHne NPaKTUUYECKUX HABBIKOB IIPOrPAMMHUPOBAHMSL.

Tema 4. [IporpammupoBanue anroputmoB ynpasienus BAC.

[IpakTtuka: [IporpammupoBath OSCHUIOTHUK Ha BBIOJHEHUE MPOCTEHIIUX NEHCTBUI
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tewma 5. Hanmucats nporpammy Ha C++.

[IpakTuka: BEINOTHUTH CKPUIIT HAMMCAHUS TIPOTPAMMBI.

Mopnyab Ne 6. «cnosab3oBanne 1atynkoB BAC u cOop naHHBIX».

Tema 1. CeHcopbl U AaTYUKH 1 cOOpa TaHHBIX.

Jlexuus: Kak pabotarot natunku. Ponp natunkoB Ha ycrpoiictse. IlpakTuka: kak
JIaT4YnuKH paboTaroT ¢ nHOpMaLUeH.

Tewma 2. [laTunku: akcenepoMeTp, THpockorr, gamsaomep GPS.

Jlexuwmsi: OnpeenieHne TaTYMKOB U UX POJIb B CUCTEME yIpaBiieHus: u Hapuranuu bAC.
3HaueHue TaTYMKOB JIJIsl 0OecreyeH!s] aBTOHOMHOCTH, CTA0OMIIBHOCTH U O€30MaCHOCTH TOJIETA.

[Ipaktuka: MuTerpupyiite AaTyuku B CUCTEMY YIpaBJIEHUS APOHA, MOJKIIOYMB MX K
aplyMHO—KOHTpPOJUIEPY IOJIETA.

Tema 3. JlaTuuku npu cOOpKe B MaCTEPCKOM.

IIpaktuka: Tpenaxep JlalbHOMEp pacCTOSHUE B MACTEPCKOM.

Mopnyab Ne 7. «O0padoTka n aHaau3 JaHHBIX nojera BAC».

Tema 1. COop, 00paboTKa 1 aHAIH3 JaHHBIX (HOTOTPAMMETPHIECKON CHEMKHU.

Jlexumsi: 3yuenune TexHosoruu coopa u 00paboTKa TaHHBIX (OTOTPaMMETPHS CHEMKH.

[TpakTrka: AHaIU3 MOJYYCHHBIX JAHHBIX IO CPeICcTBaM (POTOTPaMMETPUICCKON ChEMKH.

Tewma 2. Coop, 00paboTKa U aHATU3 JaHHBIX OPTO()OTOCHEMKH.



Jlexuwmsi: I3ydyeHune TexHOMOruu coopa u o0paboTKa TaHHBIX OPTOPOTOCHEMKH.

[TpakTrka: AHAJIN3 TOTYYEHHBIX TAHHBIX MO CPEACTBAM OPTO(POTOCHEMKH.

Monayab Ne 8. «IIpumenenue BAC B pa3jiH4HBIX OTPACISAX».

Tema 1. Texnonorust npumeHenust BAC B reoie3un u kaprorpadum.

Jlexuwmsi: PazButue u npumenenus BAC B reonesun u kaprorpaduu. Coop u o6padoTka
naHHbIX. [Iponienypa no ucnosib30BaHUIO BO3AYIIHOTO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiembie BAC B Tpyrux oTpacisx, Takux Kak:

—  JIECHOE XO03SIICTBO;

—  OXpaHa OKpY>KaroUleil Cpe.ibl;

—  CEJIbCKOXO3SUCTBEHHBIEC PaOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBeHTapu3auus yroauid. Co3iaHue 3J€KTPOHHBIX KapT MOJIeH.

Jlekuusi: YTOYHEHHE TpaHUIl JIECHUYECTB. BhIsBIeHHe U oOlieHKa yiepda oT
YPE3BBIYANHBIX CUTYALIUM.

Jlexuus: COop, aHAJIM3 U aKTyalu3alysl JaHHBIX O COCTOSHUM OKPY’KaloLIel cpenbl.
@ukcanus BBISIBICHHBIX HApyLIEHUH HKOJOTMYECKOIO 3aKOHOJATENbCTBA. BbIsBIIEHUE
HECAHKIIMOHMPOBAHHBIX CBAJIOK U OIpeesieHHe UX 00BEMOB.

Moayab Ne 9. «3D — MmoaetnpoBanue U npoekTupoBanue BAC».

Tema 1. OcHOBBI aBHaMO/I€MPOBAHUS CAMOJIETHOTO THIIA.

Jlexuus: OnpezneneHue aBUaMoIETUPOBaHUS U €ro 3HaueHue B 00y4eHUH, pa3BICUECHUAX
U Hay4HBIX HccienoBanusx. [IpakTuka: BeIOpaTh Matepuaisl 1 coOpats kopryc BAC.

Tema 2. OcnoBsl 3D — MosienupoBaHusl.

Jlexuus: OcHOBHBIE TEpMUHBI U NOHATHA B 3D — monenuposanuu. [Ipouecc co3nanus
3D mopeneii.

Tewma 3. [Iporpammuoe obecnieuenue st 3D — MoaenupoBaHus.

IIpaxTuka: IIpoekTupoBanue kopmyca u neraneid bAC.

Tewma 4. [loaroroBka 3D — Monenu k mevyaTw.

[Mpaktuka: IloaroroBute 3D-moxens st medatu Ha 3D-mpuntepe. Otpaborath
MPUMEHEHHE COOTBETCTBYIOLIET0 HHCTPYMEHTApHUsl IPOrPaMMHOT0 00ecieueHHs.

Tema 5. Ucnonb3oBanue 3D — npuHTepa, neyarb KoMiekTyromux bAC.

Jlexuwmsi: TexHonorust padbotel 3D mpuHTEpA.

[Tpaktuka: [ledats koMIutektytomux netaneil. llnudoska u o6padboTka neranei.

Tema 6. Bei6op HaBecHoro o6opynosanust BAC.

[IpakTuka: Dxcryaramnust HaBecHOTo obopynoBanus BAC.

Tewma 7. Matepuainsl ayis npousBojictea bBAC.

Jlexuus: 3HaueHHE MPaBUIILHOTO BEIOOpa MaTepuaioB [yt mpou3BoacTBa BAC.



[Tpaktuka: BeiOpaTh onTuMalibHBIE MaTEpHaIB TSI Mpou3BoacTBa Kopiryca BAC ¢

ydeToM TpeOOBaHUI MO POYHOCTH, adPOJMHAMHUKE U YKOHOMHUYECKOH 3 PeKTHBHOCTH.
Moayab Ne 10. «I'onounsbliii BAC».

Tema 1. I'onounsiit BAC.

Jlexums: Onpenenenue roHoyHOro BAC u ux posip B COPEBHOBaHUAX U YEMITMOHATAX.

[Ipaktuka: PazpaboraTs 1 HacTpouTh ciopTHBHYIO BAC 17151 ydacTus B TOHKax.

Tewma 2. Knaccel, mpaBwuiia, CyaeicTBO.

Jlexuus: 3HaueHue copeBHoBaHui 1o BAC st pa3BUTHS UHIYCTPUM U TEXHOJIOTHM B
o0J1acTu OECHMIIOTHON aBUALAH.

[Ipaktuka: IlogroroBka K y4acTMIO B COPEBHOBAHMSIX [0 aBTOHOMHOMY
MMAJIOTUPOBAHUIO, COOIIOIAs TpaBuila U TpEOOBaHUS K YUYACTHUKAM.

Tewma 3. [locTpoeHne cnopTUBHOM TPEHUPOBKU U COBEPILICHCTBOBAHHE MAaCTEPCTRA.

[IpakTuka: YiayunieHue HaBHIKOB MAHEBPUPOBAHMS U HABUTALUU MTyTEM MPOXOKICHUS
CJIO’KHBIX MAapUIPYTOB Ha BPEMSI.

Tewma 4. ['OHOYHBIE TPACCHI.

[Ipaktuka: [Ipoxox1eHre TOHOYHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[Ipaktuka: [Tpoxosk/ieHHe TOHOYHBIX TPAacC Ha CUMYJSITOPE, OTPA0OTKA CIIOKHBIX
MapuIpyTOB.

Tema 5. IIpoxoxzaenue ronoyHoro ucnbiTanus. [Ipaktuka: [IpoxoxkaeHne TOHOUHBIX

TpacC Ha BPEMsI, BBIIIOJITHEHUEC CIIOKHBIX U MPOCTBIX TOHOYHBIX HMCHBITAaHUH.



5. Kanennapublii yueOHb1i rpaduk

Cpoxu

Bcero

HauMeHnoBanue Koumn4ectBo | [Ipoao/xuTe IbHOCTD.
peasu3aunum, JAucnumiannabl (MOayJIn). aKajaeM. “
(Homep) . 3aHSAATUH B OJIHOI'0 3aHSITHSI
KOJIMY€CTBO Ba3oBblii ypoBeHb 0CBOEHHSA 4acoB B
rpynnsbl He/1eJI10 (MuH)
Y4eOHBbIX He/leJIb roja

1 2 Monynbe Ne 1. «OcHOBBI OECTIHIIOTHBIX aBUAIIMOHHBIX 8 2 45
cucteM (BAC): apxutekrypa, BACy.

1 4 Monyns Ne 2. «TexHHuecKkoe yCTpOHCTBO U KOMIIOHEHTHI 8 2 45
BAC».

1 18 Monayns Ne 3. «[IpuHnmmet nonera u ynpasieHus BAC». 36 2 45

1 5 Monyne Ne 4. «IIporpammupoBanne BAC nns monetos 10 2 45
BHYTpH nomenienus Pythony.

1 5 Monyne Ne 5. «IIporpaMmMmupoBaHre KOHTpPOJLIEpA, 10 2 34
ycraHoBiaeHHoro Ha BAC npu nomouu C++y.

1 6 Monynb Ne 6. «Mcnonp3oBanue natunkoB BAC u cbop 12 2 45
JTAHHBIXY.

1 4 Mouyib Ne 7. «O06paboTKa ¥ aHAIHM3 JaHHBIX MOJIETA 8 2 45
BAC».

1 6 Monyns Ne 8. «IIpumenenne BAC B paznmyHbIX 12 2 45
OTpacIix»

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

1 5 Monynb Ne 10. «I"onounsrit BAC». 10 2 45




6. OnleHOYHbIE MaTepPUAIbI
6.1. @opMBbI AMATHOCTHKH YCIICIHOI0 OCBOEHHUSI MOy 1eil IPOrpaMMbl

HaumenoBanue DopMbI ®opMbI YPpOBHH 0CBOCHUs 3HAHUI
MOAYJIAA 3aHATHH No/IBeIeHUs] UTOTOB Hu3zkwnii Cpennuii OrcyrcTBHe 3HAHMIT
YPOBEHb YPOBEHb 3HAHM I
3HAHHUI
ba30Bblil ypoBeHb 0CBOEHHSI POTrPaMMbI

Mopyas Ne 1. | Jleknum, Omnpoc caymarenei 1no npoiaeHHsIM | OTCyTCTBHE Hesnauurensnsie | IIpounsie 3HaHUSA B
«OcHOBBI JUCKYCCHH TEMaM, IIO/IBEJICHUE UTOTOB | 3HAHM, cilabble | 3aTpyIHEHHUs B | IpaBUIIAX TEXHUKH
0eCMJIOTHBIX (TeopeTnyeckue | TMArHOCTUKUA OCBOCHHS MOIYJIS. 3HAHUS 0 | oTBEeTax 1o | 6e30MacHOCTH,
aBHMAllMOHHBIX 3aHSTHS) Tewmsl 11 omnpoca: IIPOHJICHHOM TEPMHUHOJIOTUU U | OIPEIEIICHUSX,
CHCTEeM (BAC): — MpaBUJia TEXHUKU OE€30MacHOCTH; Marepuaie ONPEACIICHUSAX MIPUMEHEHUU U CTPYKTYype
apXUTEKTYypa, — onpenenenue bAC; BAC BAC
BAC». — KoMnoHeHThI BAC;

— 3HaueHue u npumeHenue bAC;

— poab BAC B cOBpeMEHHOM MUDE,

KaKHUe 3a7a4u pelaroT NPy IOMOLIH

BAC
Moayas  Ne 2. | Jlekuuwn, Omnpoc ciaymarenei no npoiaeHHsIM | OTCyTCTBHE Hesnauntensupie | [Ipounble 3HaHud B o0nactu
«Texnunueckoe JTUCKYCCHH TeMam, M0JIBE/ICHUE UTOTOB | 3HAHUM, crabble | MPOOEIIbI B | TEXHMYECKOIO yCTPONUCTBA.
YCTPOHCTBO U | (TeopeTHyecKre | AMArHOCTHKH OCBOEHUS MOJYJIS. 3HAHHUSA O | 3HaHUH 3HaHMS 1O TapaMmerpam
KOMIIOHEHTbI 3aHSTHS). — TEXHHUYECKHE XapaKTEPUCTUKH | IPOHUJIEHHOM TEPMUHOJIOTHH U | KJIacCCU(PUKAIUU BAC.
BAC». [Tpaktuueckue | BAC  (BepToOJeTHOro/camMosIeTHOTO | MaTtepuae ONPENEICHUAX Texauueckue

3aHSTHS THUIIA); TEXHUYECKOTO XapaKTepUCTUKU

— Knaccudukanuu BAC; ycrpoiictBa BAC | camoseTHOro u

— Poccuiickue npoussoautenu bAC BEPTOJIETHOIO TUIIA
Moayas  Ne 3. BrlnosnHeHue NoNIeTHOrO 3a0aHMus: Cnaboe ymenue | YMmeHue YBepeHHas pabota B
«IIpuHIHMNIBI [InmoTupoBaHnre  mpu  MOMOIIM | HWJIOTUPOBAHUS | IPABUIBHO nporpamme FPV
noJjiera " cumynaropoB U FPV. (mpoxoxaenue 10JIb30BAThCSA
ynpasienust BAC». Tpacchl 3a 20 CEKyH.) o0opyI0BaHHEM
Moayas  Ne 4. | [IpakTuueckue Hanwucate nporpammy Ha Python ms | Monens He | He yBepeHHoe | Monens neraer
«IIporpammupoBaH | 3aHATHUSA aBToHOMHOro mnoinera bAC wmynbtH | meraer yIIpaBJICHUE
ue BAC Jifi b POTOPHOTO THUIIA, BHYTpPHU
M0JIeTOB  BHYTPH




MmoMelIeHUus nometieHus». (B orcyrcrBun GPS
Python». CUTHAJa).

— JIBY)KEHHUE MOJIENH
Moayar Ne 5. | Jlekuuw, Hanucars nporpammy C++: Cnaboe ymeHnue | YMeHue VYBepenHas pabora c
«IIporpaMMupoOBaH | TUCKYCCUH — IBW)KEHHE MOJIEIM «BBEPX—BHU3»; | IPOrpaMMHUPOBa | IIPABHIIBHO IIPOrpaMMOi
He  KOHTpOJLIepa, | (TEOPETUYECKUE | — ABUIKEHHME OTKPBITh, 3aKPbITh HUs 10JIb30BaThCA
YCTAHOBJICHHOIO HA | 3aHSITHA). 3axBaT» 00opyI0BaHUEM
BAC npu nomomu | [Ipaktuueckue
C+». 3aHATUS
Moayas  Ne 6. | Jlekuuu, Hcnons3zoBanue nporpammHoro | Cnalplii  HaBBIK | YMEHHE YBepeHHas pabota c
«HMcnoab3oBanue JUCKYCCHH obecnieyeHus 17151 00pabOTKU TaHHBIX | COOpKU U | IPaBUJIBHO 00opy10BaHHEM Ui
natuyukoB BAC u (Teoperuueckue | u IIPUMEHEHUS, MIOJIy4Y€HHUE | IKCIUTyaTalluu 10JIb30BATHCS NOJTy4YeHUsT UHPOPMALIUU
c00p TaHHBIX». 3aHATHSA). uHbopMallMd U3 TOJIy4EHHBIX | 000pyI0BaHUs | OOOPYJOBaHUEM U
Moayas Ne 7. | IIpakThueckue | JaHHBIX IIPUMEHEHHE
«O0paboTka H | 3aHATHS TEXHOJIOTUH
aHaJIn3 AAHHBIX
noJjiera BAC».
Moayas Ne 8. | Jlekuun, Hammcares  noxnax, mnoxaroroButs | He  packpsita | [IpesenTtanus Bri6pana aKTyallbHast
«IIpumenenne BAC | nuckyccun npeseHtanmio Ha Temy: «BAC B | TemMa Joknaja, | HOArOTOBIIEHA, HE | oTpaciab npuMeHeHus BAC,
B Pa3JMYHBIX | (TEOPETUYECKHE | PA3TMYHBIX OTPACIISIX» Mpe3eHTAlMsI HE | pacKpbiTa  TeMma | JOKJIaJ MOJTHOCTBIO
OTPACIAXY. 3aHSITHSL) IIOJIFOTOBJICHA JOKJIaza PacKpbIBAaET TEMY
Mopnyas Ne 9. «3D — | Jlekun, OpranuzoBaTh MacTep — kiacc, B | CnaOblii HaBbIK | YMeHHUE VYBepeHHas pabora,
MOJIeJINPOBaHUE M | JUCKYCCUU pamKax KOTOpOTO clymiatenu | cOopku U | IPaBUJIBHO MOJENIUpOBaHNEe U cOOpKa
NPOCKTHPOBAHHE (TeopeTndeckrue | CMOJENUPYIOT M O(OPMAT MOJEIb | MOJAEIMPOBAHUS | MOJIB30BATHCA MOJIENH
BAC». 3aHATHUSA) BAC BAC 000pyI0BaHUEM
Moayas Ne  10. | IIpakTudeckue [IpoBenenne HMTOrOBOro TOHOYHOTO
«I'onounsbrit BAC». | 3aHsaTHS COPEBHOBATEIILHOTO rojera 5

y4JacTHE BCEX CIIylIaTesel B
COpPEBHOBaHUU




7. PecypcHoe o0ecnieueHune
TpeGoBanns K noMeleHUSIM
Crneunanu3upoBaHHble Kiacchl (KPY»KKH) cOo3JaroTcsl Ha Oase
00111e00pa3oBaTeIbHBIXOpTraHU3aI|i (IIIKOJ).

KonuuectBo paboumx mect i CO3JaHMs CIEMUAIU3HUPOBAHHOTO Kilacca
(kpyxka) — HemeHee 12 pabounx mMecT sl 00yUaroIuXCs.

Jis co3nanus CrienuaIn3uPOBaHHBIX KJIACCOB (KPYKKOB) HEOOXOAUMO
MPEyCMOTPETHIIOMEIICHHUS JUIsl IPOBEICHUS Ay TUTOPHBIX, IPAKTUYECKUX 3aHATUN U
OpTraHHU3aIH MOJIETHHIX 30H.

s npoBeneHUs ayAUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOPOE BKIIOYAET
B cebscienyromue 30HbI B COOTBETCTBUH C KOJIMYECTBOM PabOUNX MECT:

— pabodas 30Ha CO CTOJIAMH, 000PYAOBaHHAS B TOM YHCJIE TIEPCOHAIBHBIMUA KOMITBIOTEPAMH;

— peMOHTHas cTaHuus U 30Ha 3D—nedaru;

— pabouee MECTO IpenogaBaTels;

—  Masasl royieTHas 30Ha.

Jnst mpoBeieHNs Ay TUTOPHBIX, MPAKTUYECKUX 3aHATUN U OpraHU3alUi MAJIOW MMOJIETHOM 30HbI
PEKOMEHIOBaHO O0OEeCIeuuTh MoMeIlIeHue Tiomaapio He MmeHee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MeHee 3 M.

OcHoBHas MoJyieTHas 30Ha — OOOpYyJIOBaHHAs IJIOLIAJKA S TUCTaHIIMOHHOTO
NWIOTHPOBAaHUS  OECHMIIOTHBIX BO3AYUIHBIX CYJOB DPEKOMEHJIOBAHO O00ECHeUUuTh
roMenenre oomei mwiomanaso He MeHee 100 M2 ¥ BBICOTOH ITOTOJIKA HE MEHEE 3 M.

Bo Bcex momenieHusx HEOOXOAMMO 0OECHEUUTh OCBEIIEHHE B COOTBETCTBUU C
neiictyromumu TpedoBanusaMu (CanlluH) k BHyTpeHHEMY OCBELIeHHIO paboYuX MeECT.

Bo Bcex momemieHusix HeoOXoauMo oOecrneunTh Hanmuuue cetu MHTepHer co
ckopocThio He meHee 100 M6/c.

[lpu opraHM3anMu TOJETHBIX 30H HEOOXOAMMO OO0eCleYuTh HaJuuue
IeMIUPYIONIETO MOKPBITUS TMona. [loBepXHOCTh MOMKHA OBITh MAaTOBOW M HMMETh
HEOJIHOPOIHBIN pUCYHOK. J[0IyCTHMO HCIOIb30BaHUE HalleYaTaHHbIX OaHHEPOB.

7.1.9 Ilpu opranuzanuu paboynux MeCT 00y4arouxcs i MpaKTHYeCKUX paboT HeoOX0IuMo
obecrieynTh (YHKIMOHAJIBHBIE CHUCTEMbl BEHTWISALMU W OTOIUICHHUS, IO3BOJISIONINE MPOU3BOIUTDH
MPAaKTUYECKUE 3aHATUSA, a TAaKXKE HAIUYME KOHTYypa 3a3eMJICHUs JUIsl SJCKTPONUTAHUST U CETH
CJ1a00TOYHBIX MOJKIIOYEHHM C ONTOPa3BA3KOW U BHYTPEHHUM COMPOTHUBIIEHUEM K 3JIEKTPONUTAHUIO U
c1aboTouHbIM ceTsM. HeoOxoaumo o0ecneunTs Co3AaHue YCIOBH ISl COXPAHHOCTH JIOPOTOCTOSIIETO
00opyoBaHuUs (CKJIaICKOE MOMEIICHUE U XpaHCHUs, HAIUYhe WH)KEHEPHOTEXHUYECKHX CPE/ICTB

OXpaHbl, B TOM YHUCIJIE CUCTeMbl BueoHaOmroneHus). Obs3arenbHO: TpeOOBaHUE 1O



M0’Kapo0e30IaCHOCTH — HAJIMYKME MIPOBEPEHHOTO OTHETYIITUTEIIS, @ TAK)KE HATMYUE OTHEYITOPHBIX
ceiipoB MM CyMOK JUIsI XpaHEHHUSI aKKyMYJISITOPOB.
MaTepuajibHO — TEXHHYECKOE OCHAIIEHHE TIOMIAAKH MPOBeIeHHs 00Pa30BaTeILHOIO
npoiecca
OO0mas 30Ha:
— CTEeJUIaXH JJIs XpaHEHUsI 000pyOBaHNUS;
— HWHTEPaKTUBHbBIN UHBEHTAPb;

— SIIIUKU JJIs1 XpaHEHUs Beled U 000py0BaHusI.

Manas noJsieTHas 30Ha:
— ceTuaThlil Ky0 He MeHee 4eM 3x3x3m;
— MaThl 71l CMATYEHHS yAapa MpH NaJeHUH KOIITEPOB;
— CTaMOHApHBIN MOJYJb; YIBTPAa3BYKOBBIC U3ITyUaTeId Masku (He MeHee 4 11T.);

— KOMIUICKT IIPOBOAOB JJIA COCAUHCHUA I/Isnyaneneﬁ; KpCILJICHHUEC H3nyaneneI71 Ha CTCHY.

OcHoBHas MojieTHas 30Ha:
— oOmas mwiomanas He meHee 100—300 M2, orpaxaeHue 3aUTHON CETKOM;
— KOMIUJIEKT TPACCHI JUIsl TIOJIETOB;
— aMOPTHU3UPYIOIIME MATHI Ha MOJ OOIIEH TOJIETHOMN 30HBI,

— cucTeMa yJIbTpa3ByKOBOW HaBUTallUK B IoMelieHnH, coBmectumoi ¢ bBC.

PemonTHas cranuus u 30Ha 3D—TeuaTu:
— cToJ pabounii MOHTA)KHUKA;
— paauoanmaparypsl;
— pabouee Kpeclio Ha KoJecax;
— CTOJI KOMIIBIOTEPHBIIA;
— 3D — npunTep;
— mporpamMMHOe obecrieueHue s co3nanus 3D — monerneit;
— mporpamma Juist neyat 3D — mpuHTEpa;
— MasTbHAsl CTAaHIHS ¢ (PEHOM;
— JBIMOYJIOBUTCIIb,
— KJICEBOU ITMCTOJIET;
— Habop Handwei;
— IITAaHICHLUPKYIIb;

— Habop MapHUPHO-TYOIEBOTO HHCTPYMEHTA,



— KJIFOYHM JUIs [TPOIIEIIEPOB;
— Ha0Op MHCTPYMEHTOB I NANKU;

— Jzepxarenb « TpeTbsa pyka» C JIynou;

— KOBPHK JUIs ITalKH;

— 1npuOop U3MEpEeHHUs HaNpsDKEeHUs OaTapeu;

— pyJIeTKa U3MEPUTEIbHAS;

— 3@XHUM Ul MOTOPOB;

— HabOp LIECTUTPAHHBIX KIIOUEH yAIMHEHHBIX;
— HaboOp OTBEPTOK Il TOUHBIX paboT;

— TOPIIEBOU KIIFOY;

— KpUMIIEp;

— 1ypynosepT + HaOop OuT;

— HOYTOYK;

— MBbIIIb KOMIIbIOTEPHAS;

— PEMKOMIUIEKT, TMpelHa3HAYeHHBIH JUId MPOrpaMMHUpPyeMOro ydeOHoro Habopa

KBaJAPOKOIITEpA,
— PEMKOMIUICKT, HpeI[HaBHaquHHﬁ AJIs1 KOHCTPYKTOPA CIIOPTHUBHOTO KBAIPOKOIITEPA,

— TYM68. AJII UHCTPYMCHTOB CJICCapHasl.

Pabouee mecto oOyyvaromerocs:
— TMporpamMMHpyeMblil yueOHbIN HA0Op KBAaIPOKOIITEPA;
— MpOrpaMMHpYyeMbIii yueOHBIH KBaJPOKOIITED;
— KOHCTPYKTOP CIIOPTUBHOT'O KBaPOKONTEPA;

— JIOTIOJTHUTENbHBIE  aKKyMYJSTOpPHl  UIsl  MPOTpaMMHPYEMbIX  Y4eOHbIX  HabOpoB

KBaJIPOKOIITEPOB U CHIOPTHUBHBIX KBAPOKOITEPOB;
— FPV ouku (mnem);
— KJIEeBOU MHCTOJIET;
— Habop HaadwuIe;
— IITAaHTeHIUPKYJIb;
— Habop MAapHUPHO—TYOIIEBOTO HHCTPYMEHTA,
— KIIOY [T TPOTIEIIEPOB;

— npubop usMepenus Hanpsokerus LiPo Garapen;



pyJETKa H3MEpUTEIhHAS;

32)KUM JJI1 MOTOPOB;

HA0Op IECTUTPAHHBIX KIIFOUEH Y/UIMHEHHBIX;

Ha0bOp OTBEPTOK JIJIsi TOUYHBIX PadoT;

TOPLEBOM KJIIOY;

KpUMIIED;

HOYTOYK (nu [I1DBM);

JIECKTOITHOE TIPOrpaMMHOE obecrieueHne st HoyToyka (i [19BM);
dboTorpamMmmeTpUyECKOe MPOrpaMMHOE OOECTIeUeHUE;
KOMITBIOTEPHAsI MBIIIIb;

CUMYJISATOP JJII aBBTOHOMHBIX TIOJICTOB;

IPOrpaMMHOE 00ECIIEUCHHE ISl TPEXMEPHOTO MOJICITHPOBAHHUS;
pabouee Kpeclio Ha KoJecax;

Tym0a JJI1 MHCTPYMEHTOB ClIecapHasi;

CTOJI KOMITBFOTEPHBIN.

Pabouee mecTo megarora:
HOyTOYK (nu [IT9BM);
MyJIbT PaIUOyTIPABICHUS;
JIECKTOITHOE MpOorpaMMHoe obecrnieuenue i Hoytoyka (unu [I1DBM);
KOMITHIOTEPHASI MBIIIIb;
CTOJI KOMITbIOTEPHBIH;
pabouee Kpeclio Ha KoJecax;
MoY;
MapIIpyTHU3aTop;

poyTep.



8. Cnucok McnoJib30BaHHOM JIUTEPaTypbl:

®denepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanum»
Vka3  Ilpe3unenra Poccuiickoii denepauuu oT 07.05.2018 Ne 204
«O HaIMOHANBHBIX LIETSAX U CTpaTerMyecKux 3agadax pa3utus Poccuiickoin denepanuu Ha
nepuon 10 2024 roga.

Pacniopsixenue IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O06 yrBepknenun CtpaTeruu
pa3Butus OecrmiioTHON aBuanuu Poccuiickort @enepanmu Ha mepuon no 2030 roma u Ha
nepcnekTuBy 10 2035 roja u njaaHa MEpOIPUATHI 110 €€ peau3alumny.

Pacniopsixkenue IlpaBurenncrBa Poccuiickoit @enmepammu ot 31.03.2022 Ne 678
«O06 ytBepxkaeHnn KoHIeNnuu pa3BUTHS JOMOTHUTEIHLHOTO 00pa30BaHus AeTel U MPU3HAHUH
yTpaTUBIINM cuily pacnopsbkenus [IpasutensctBa Poccuiickoit @eneparuu ot 04.09.2014

Neo 1726-p».

Opranuzanus  oOCHTYy»XKMBaHUS ~ BO3AYIIHOTO  JBIDKEHHUS:  yU4eOHHK  JJS  CPEIHEro
npodeccuonansHoro obpazoanus / A. JI. ®unun, A. P. Becryrun, B. A. CanHukos; mnoa
HayuyHoil pegakuueii FO. I'. latpakoBa. — MockBa: U3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpoeccronansrnoe odpazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

becnmnotHele neratenbHble  anmapaTbl. OCHOBBI  yCTpoiicTBa M (YHKLIMOHHPOBAHUS
/AdanacbeB, YueOHUKH U yueb. noco0. — MockBa: MAU. ISBN:978—5-85597-093—-7.
BecnmiioTHbIE JleTaTeNbHBIE ammmaparhl: Harpy3KH M HarpeB: ydeOHOe MOocoOue ISt CPEeIHETO
npodeccuonansHoro oopazosanus / B. U. Iloropenos. — 2—e u3n., ucrp. u non. — Mocksa:
WznarensctBo IOpaiit, 2024. — 191 c. — (IlpodeccuonanbHoe obpazoBanue). — ISBN
978—5-534-10061—7. — Texkcrt: anextponHslii // O6pa3oBatenpHas miathopma FOpaiit [caiit].

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