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1. TosicHuTEIbHAN 3aMKCKA
Beenenue

IIporpamma «becnuiaoTHBIE aBHAIIMOHHBIE CHCTEMBD» (maiee - Ilporpamma) paccumrana Ha
oOydaromuxcs B Bo3pacte 12 - 17 mer, cpok peammzanmy mporpamMmbl | yueOHbi roxa. [Iporpamma
MpeInoiaraeT pa3BUTHE 00YJIarOMHUXCs B 00JIaCTH MOAETHUPOBAHIIS, IIPOTPAMMHUPOBAHUS, TIIIOTHPOBAHHUS,
a Taxke HaIlpaBJIcHa Ha (pOopMHUpOBaHHUE 3HAHUI M HABBIKOB, HEOOXOAMMBIX JIJIS PAaOOTHI ¢ OCCIIMIIOTHBIMHE
AaBUAIMOHHBIMHA CHCTEMaMH, CIOCOOCTBYET pa3BUTHIO WHIXEHEPHO-KOHCTPYKTOPCKOTO MBIIUICHHUS.
IIporpamMma «becruIoTHBIE aBUAITMOHHBIE CHCTEMBD» pa3padoTaHa ¢ y4eTOM BO3PACTHBIX 0COOEHHOCTEH 1
WHTEPECOB LEJIEBON ayJUTOPHH 00yYAIOIITIXCSI.

[Iporpamma sIBIIeTCS aBTOPCKOW M COCTaBJieHa JUIS OpPraHM3alud JONOJHUTEIHLHOU
JesTeIbHOCTH Ha 0a3e OCHOBHOIO OOILEro, CpeiHero oOmiero oOpa3oBaHWSt M OPHUCHTHPOBaHA HA
00yyaromuxcs, MPOSIBISIFOIINX MHTEPECH U CKIIOHHOCTH B 001acTH HHPOPMATHUKH, MAaTEMaTHKH, (DU3HKH,
TEXHOJIOTHH, OCHOB 0€30TIaCHOCTH KH3HECSITENbHOCTH U aBHALIUH.

HopmaTuBHbBIe 0CHOBaHUS JIsl pa3padoTKH MPOrPaMMbI:
— ®Depgepanpublii 3ak0oH oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepauun»;
— Vka3 [Ipe3unenta Poccuiickoit @enepannu ot 07.05.2018 Ne 204
«O HaIMOHANBHBIX LENSAX M CTpaTErMUecKuX 3amadax paszputus Poccuiickoit denepanuu Ha MEPUO 10
2024 ronmay;
— Pacnopsokenue IlpasurensctBa Poccuiickoit @enepauun ot 21.06.2023 Ne 1630-p «O06

yrBepkaeHnu CTpateruu pa3BuTHs OecniioTHON aBuanuu Poccuiickoit @enepanyu Ha niepuon a0 2030

roja v Ha nepcrnekTuBy 110 2035 roga u maaHa MEPONPUITUM 10 €€ peaau3aluny,
— Pacnopstxenne IlpaBurensctBa Poccuiickoit denepanmu ot 31.03.2022 Ne 678-p «O6

YTBCPIKACHUUN KOHLIGHLII/II/I Pa3sBUTHUA JOMOJHUTCIIEHOI'O 06pa30BaHI/I$I z[eTeﬁ " MIpU3HAHUU YyTpPATHUBIINM

cuty pacnopsbkeHus [Ipasurenscta Poceniickoit ®enepanuu ot 04.09.2024 Ne 1726-p»;
— Ilocranosnenue [J1aBHOr0 TOCY 1apCTBEHHOT 0 CAHUTAapHOro Bpada Poccuiickoit denepanuun

ot 28.09.2020 Ne 28 «O6 yreepxknaennu CII 2.4.3648-20 «CaHnTapHO-31THUIEMUOIOTHYECKHE TPeOOBaHUS

K OpraHU3alMsIM BOCIUTAHHUS U 00YUEHUs, OTIbIXa M 03/I0POBICHHS AETEH U MOJIOJIEKHY;
— Ilpuka3z MunucrepctBa npocsemienus Poccutickoit @enepanmu ot 27.07.2022 Ne 629 «O06

yTBepxkaeHnn Ilopsaka opraHm3allid W OCYHIECTBIICHHS 00pa3oBaTeIbHON AESITENHHOCTH IO

JIOTIOJTHATENBHBIM 0011e00pa30BaTEIbHBIM IMPOTPaMMam)).



HanpasiieHHOCTH MPOrpaMMbl - TEXHUYECKASI.

AKTYyaJIbHOCTh IPOTrPaMMBI.

B cootBercTBHH ¢ yTBep)kaeHHOM [IpaButenscTBoM Poccuiickoit denepanuu pacnopsskeHUEM OT
21 urons 2023 Ne 1630—yp Crparerueit pa3BuTus OecmIoTHON aBranuy Ha nepuoxd 10 2030 roma u Ha
nepcriekTuBy 10 2035 roxa, B OmmKkaifiiiie MIecTs ¢ TOJOBUHOM JIeT B Poccny MOMMKHA MOSBUTHCS HOBAst
OTpaciib DKOHOMHKH, CBS3aHHAs C TPOW3BOJACTBOM W HCIIONB30BAHHUEM TPAXMTAHCKUX OECTHIOTHBIX
ammapatoB. JlamHas Ilporpamma B pamkax ¢emepanmpHOoro mpoekra! «Kampel mis becnmuaoTHBIX
ABUAITMOHHBIX CHCTEM» HAI[MOHAIBHOTO MPOEKTa «becnIoTHRIE aBHAIMOHHBIE CHCTEMBD) 00ecreYnBaeT
00ydaronmmMcs BO3MOXKHOCTh OCBOUTE 3HAHHS B 001aCTH OECITMIIOTHBIX JIETATENBHBIX allllapaToB, HABBIKA
NPOrpaMMHUPOBAHUS, MOAEIMPOBAaHUS M MHIOTHPOBAHUS, KOTOPBIE B HACTOSIIEE BpEMs SIBISIOTCS
BocTpeOoBaHHbIMHU. Konnenuus [IporpamMMbl Okas3biBaeT BIMSHHE Ha pPACIIMPEHHE JOMOJHUTEIBHOTO
o0pa3zoBaHHs 00YYAIOIIMXCS, PeaM3alli0 MOJIOJIC)KHOW MOJUTHKUA U CO3[JaHUE CHCTEMBI TOATOTOBKH
CHEIUAINCTOB B O0JIACTH Pa3pabOTKH, MPOU3BOJACTBA M JKCILIyaTallMd OECTHMIIOTHBIX aBHUAIIMOHHBIX
CHCTEM, a TaKKe KOHTPOJIb 32 YPOBHEM KBaJU(PHUKALUU TaKUX clienuanucToB. [Ipu peanuzammu npoekrta
0oJbIII0E BHUMAHKE YJIENSCTCS IPUBICUCHUIO 00YYaloIIXCsl 00pa3oBaTeIbHBIX OPTaHU3aHN K y4acTHIO
B IporpaMMax IO OECHIJIOTHBIM aBHALIMOHHBIM CHCTeMaM. TakuM o0pa3oM, BO3MOKHO YCHIIUTb
TEXHOJIOTHUECKHI MOTeHIMAaN AJsi obOecriedeHus: 0e30MacHOCTH CTPaHbl, MOBBIIICHUS ()(EKTUBHOCTH
OKOHOMHMKH W YJIYUYHICHUA Kad€CTBa XKHU3HU TI'pa’KaaH. B utore B Poccuu J0JIDKHAa BO3HUKHYTBH HOBasd
SKOHOMHUYECKasi OTpacib, CBSI3aHHAS C Pa3pabOTKOH W HCMOJIb30BAaHHEM TPAKIAHCKAX OECTHIIOTHBIX
anmapaTos.

HoBu3Ha 5Toil mporpaMMbl 3aKIIOYaeTCsi B WHTETPAllMd COBPEMEHHBIX W MHHOBAIMOHHBIX
JIOCTHKEHHUI B 00JIACTH MaJloi OECIMIIOTHON aBUAIlNH, a TAK)Ke UCTIOIh30BAHUH U(POBBIX TEXHOJIOTHH,
BKITtOUast Iu(ppoBoi 00pa30BaTENbHBIN KOHTEHT.

Metoasb! u ¢popmsl peasnsauuu Ilporpammet:

— OJHHUM U3 KIIFOYEBBIX METOJIOB SIBJIIETCS MPOEKTHO-OPHEHTHPOBAHHOE 00yUeHHe, KOTOPOe
MO3BOJIIET OOYYalolMMCsl MPUHUMATh aKTHBHOE Y4YacTHe B pa3paboTKe M pealii3alid PeantbHbIX
MPOCKTOB, CBS3aHHBIX ¢ Hcmoyib3oBanneM BAC. DToT MeToa cnocoOCTBYeT YrinyOJeHWIO 3HAHHH,

Pa3BUTUIO TBOPUYCCKOI'O MBIIIIJICHHUA U HABBIKOB KOMaHJIHOP'I paGOTBI;

—— HHTEPAKTUBHBIC METObI oﬁyqunﬂ, TAKHUC KaK CUMYJIAINA U BUPTYaJIbHBIC J'Ia60paTOpI/II/I,
HUI'pal0OT BaA’)KHYIO pOJIb B MOATOTOBKE CIICHHUAJIMCTOB IO BAC. CHCLII/I&J'IBHBIG MMpOorpaMMHBIC KOMIIJICKCHI
IMO3BOJISIFOT MOACIIMPOBATH PA3JIMYHBIC CHCHAPUU ITOJICTA APOHOB, aHAJIM3UPOBATH ITOBCACHUC allllapaTOB B

CJIOKHBIX YCJIOBUAX U IIPOBOAUTL SKCIICPUMCHTBI 0e3 PUCKa MOBPCIKACHUA Z[OpOFOCTOHH.[eﬁ TCXHHKH,

— mNpaKkTHYecKHe 3aHATUsA, rae oOydarouecs MOTYT HEMOCPEACTBEHHO YIPAaBIAThH
OecTMIOTHRIMY aBHAIIMOHHBIMH CHCTEMaMH, SIBISIFOTCS HEOTHEMIIEMON YacThi0 Y4eOHOTO mporecca. ITH
3aHSATHS TIO3BOJISIIOT OTPa0OTATh HABBIKK YIPABJICHHS JPOHOM, OIEHUThH €ro MOBEJICHHE B Pa3IMYHBIX

CUTyalluiaX U YCOBEPIICHCTBOBATh TCXHUKY IMUJIOTUPOBAHUS,

1 https://firpo.ru/activities/projects/federalnyy-proyekt-kadrv-bas/
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— TeopeTHYeCKHe JeKIUH M CEMHHAPCKHE 3aHATHs, HATpaBJICHHbIC Ha M3YYCHUE OCHOB
OCCIMUIOTHBIX ABHAIMOHHBIX CUCTEM, MPUHIUIIOB TI0JETa U YIPABJICHHS, TEXHUYECKOTO YCTPOHCTBA U
acriekToB mpuMeHeHns BAC B pa3muUHBIX OTPACTIAX;

— COpPEBHOBATEJbHBIH METOJ - 3TO CIIOCOO BBIMONHECHHUS MPAKTUYCCKUX YNPAXKHEHUH B
dopme copeBHOoBaHM. CyNIHOCTh METO/a 3aKIIOYACTCS B WCIIOJNB30BAaHHU COPCBHOBAHUU B KaveCTBE
CpeJICTBa TIOBBIIICHUS] YPOBHSI TOJITOTOBICHHOCTH 00YYarOIIIXCSI.

@dopMaMu OpraHM3alAM 3aHATHIA SBISIFOTCS  IpynmnoBas (TeopeThdyeckas dacTh) U
WHIUBUIYAIBHO - TPYIIIOBast (MMPAKTUYECKas YacTh).

Ileparoruyeckasi mejecoo0pPa3sHOCTb HACTOSINEH MPOrpaMMBbI 3aKJIFOUAETCS B TOM, YTO IIOCTIE €€
OCBOCHHUS 00yUaroIuecs MoJTydaT 3HAaHHUSI U YMEHUS, KOTOPBIE MO3BOJIAT UM MOHSITH OCHOBBI YCTPOWCTBA
OCCIMIOTHOrO JIETATEILHOrO ammapara, MPUHIMIIBI pabOThl BCEX €ro CHCTEM W HMX B3aMMOJCHCTBUA,
TEXHOJIOTHIO MUJIOTUPOBAHUS W YIIPABJICHHS, a TAK)KE OTTOYUTH CBOW HaBBIKK B munotupoBanuud BAC u
MOJYYHUTh COPEBHOBATEILHBII OTBIT HA PA3IMYHBIX TPCHUPOBOYHBIX 0a3ax.

Hacrosimas mporpamMMa COOTBETCTBYET OOIIEKYJILTYPHOMY YPOBHIO OCBOCHUS U MPEIINOJIAracT
YJIOBJICTBOPCHUE TO3HABATENLHOTO MHTEpeca 00y4aromerocs, paciiupeHue ero HHGpOPMUPOBAHHOCTH B
obnacTu OECITMIIOTHBIX JIETaTENBHBIX alllapaToB M CHCTEM, a TaKKe o0oramieHne HaBbIKaMHU OOIIEHHS U
npruoOpeTeHne YMEHHH COBMECTHOHN IEATEILHOCTH IPH OCBOSHUH MPOTPAMMBI.

Hens [IporpaMMbl JOMOJHUTEILHOTO 00pa30BaHMs IpeanoaracT (GOpMUPOBAHUE U Pa3BUTHE
mpo(heCCUOHANIBHONH OpPUCHTAIMU OOYYaloIIerocs, pa3BUTHE WHTEUICKTyabHBIX CIHOCOOHOCTEH U
MO3HABATEJILHOTO HHTEpeca K OSCIMIIOTHBIM aBHAIIMOHHBIM CHCTEMaM.

3apauu:
JInYHOCTHBIE (BOCIIUTATEIbHBIE):
— BOCIHTaTh HMHTEPEC K TEXHUKE M TPYAY, Pa3BHBATh TBOPYECKHE CHOCOOHOCTH U (OPMHUPOBATH
KOHCTPYKTOPCKHE YMEHUSI U HABBIKH;
— MPUBHTH KYJIbTYpPY MPOU3BOJCTBA U COOPKH OCCITUIIOTHBIX ABUAIIMOHHBIX CUCTEM;
— chopMupoBaTh YyBCTBA KOJUICKTUBH3MA, B3AUMOIIOMOIIIH;
— BOCIIMTAaTh BOJIIO, T-I}/BCTBO CaMOKOHTpO.Hﬂ, OTBECTCTBCHHOCTH,
— chopMUPOBaTh CO3HATEIILHOE OTHOIICHUE K 0€30MaCHOCTH TPY/Ia MPU U3TOTOBICHUH MOJICIICH;
— BOCIHTaTh MPAXJAHCTBEHHOCTh, TOJIEPAHTHOCTh, TYXOBHO - HPABCTBEHHOE CAMOCO3HAHMUE;
— (¢dopMUpPOBaTh MNATPUOTHYECKYIO TMO3MUIMIO IMOAPOCTKA 4Yepe3 BKIIOUEHHE €ro B TEXHHYECKOE

TBOPYECTBO U IMO3HABATENIBHYIO IE€ATEINBHOCTD.
MeTtanpeaMeTHble (pa3BUBaIOIINE):
— Ppa3BuTh y 06y11a101111/1xc;[ QJIEMCHTBI TCXHHYCCKOI'O MBIINIJICHUA, H306peTaTeHBHOCTI/I, TBOp‘IGCKOﬁ
WHHULIMATHBEI,
—— Ppa3BUTH IN1a30Mep, OBICTPOTY pEaKLH;
— DPa3BUTH yCepaue, TEPIICHNUE B OCBOCHNUHU 3HAHUII,
— ¢QopMupoBaTh 0CO3HAHUE PO TEXHUKH U TEXHOJIOTHIA AJISl IPOTPECCUBHOIO Pa3BUTHS OOIIECTBA;

— IIOBBIIICHHEC CeHCOpHOﬁ YYBCTBUTCIILHOCTHU, PA3BUTUC MEJIKOH MOTOPHUKHU U CUHXPOHU3AILIUU pa6OTI>I
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00enx pyk 3a c4eT 00y4eHHs MUIOTUPOBaHMS OSCIMIOTHBIX JIeTaTeIbHBIX amapaTos;
pasBUTHE NMCUXO(U3NOIOTHYECKIX Ka4eCTB YUCHHKOB: MaMsITh, BHUMAaHUE, CIIOCOOHOCTh JIOTHYECKU
MBICITUTh, AaHAIU3UPOBATh, KOHIIEHTPUPOBATH BHUMAHKUE Ha TJIaBHOM.
IIpeameTHbie (00y4aromue):
BbIpa00TKa HABBIKOB MTWJIOTUPOBAHMS OECIMIOTHBIX JIETAaTEIbHbIX alllapaToB;
JaTh IepBOHAYAJIbHbIC 3HAHHS O KOHCTPYKIMH OECHMIOTHBIX JIeTaTeIbHBIX alnapaTos;
HAY4HTh MpaBUiaM 00CITy>KUBaHHUsI, COOPKU OECTIMIIOTHBIX JIETATENILHBIX alllapaTosB;
Hay4uTh NporpaMmupoBanuio bAC;
03HaKOMHTH C MpaBuiaMu 0e30macHON paboThl ¢ HHCTPYMEHTaMU;
03HAKOMHTD C MPUHIUIIOM PaOOThl aBUAMO/IEIBHBIX IBUraTee U UX IPaMOTHOHN SKCILTyaTaliig;

JaTh TEpBOHAYAJIbHBIE 3HAHWUS 110 PATUOIICKTPOHHKE W OOYyYHTh TPHHOHUIAM pPabOTHI

paaronepeaoIIero 000pyI0BaHus, €ro HACTPOHKOIA;
naTh 3HaHus B 00iactu 3D - MoaenupoBanus u mpoektupoBanus bAC;

00y4HUTh TIpaBUIaM OE30MACHOM FKCIUTyaTallMd OCCIIMIIOTHBIX JICTATEIbHBIX aIllapaToB.



Cpoxn peanuzanun Ilporpammsi: 144 gaca.
YpoBeHb NporpaMMbI: OTHOYPOBHEBAs (0a30BEIil YPOBEHb OCBOCHHS).
Pexxum 3ansTHii: rpynma u3 12 denoBek, 2 pasza B HeAENIO 1Mo 2 Yaca (4 gaca B Hezlelo, 16 qacoB
B Mecs1, 144 gaca B ron); 1 akagemudeckuii gac - 40 MuHyT, iepemMena 15 MuHyT.
Ilnanupyemble pe3yJibTaThl 00y4eHUsI:
B pe3yabTaTte 00yueHusi od0yuamonuecsi B KOHIEe y1eOHOT0 roJa oBJ1aJgel0T

HEOO0XOIMMOH cucTeMol 3HaHWH, YMEHUH U HaBBIKOB.

ByI[CT 3Hamb U ymemsp B paMKaxX OCBOCHUA 6a30BOr0 YPOBHH:

Bnameo.

— TEXHUKY 0€30MaCHOCTH MpH paboTe ¢ UHCTPYMEHTAMH U 3JICKTPOOOOPYI0BAaHUEM;
— ocHoBbI BAC;

—— OCHOB TEXHUYECKOT0 YCTpOoHCcTBa U KOMIIOHEHTOB BAC;

— s13bIKK TTporpamMmmupoBanue bAC;

—3HadeHue u npumeHenre bAC B coBpeMeHHOM MUDE;

—— 0COOCHHOCTH PETYIUPOBKH U YIIPABJICHUS KBaPOKOIITEPOM;

— YCTPOHWCTBO M MPHHIIHAI PaOOTHI 3JICKTPOIBUTATEIICH.

Vmene. — MOJIb30BAThLCS PA0OYNUM HHCTPYMEHTOM;

— paboTaTh ¢ 3IEKTPOOOOPYJOBAHUEM;

— OCYIIECTBIISThH MMJIOTUPOBAHHUE KBAIPOKOITEPOB;

— YIpaBJsTh KBagpokonTepoM FPV;

—— HACTpamBaTh YAaCTOTHI BUJICO MEPEIAIOIINX YCTPOWUCTB;
— HacTpauBaTh MOJETHBIA KOHTPOIUIEP KBAJAPOKOIITEPA;
—— HACTpawBaTh anmapaTypy yHIpaBJICHUS;

—3apsDKaTh aKKYMYJISITODBIL.

bByner 3name u ymems B paMKax OCBOSHHUSI POIBUHYTOTO YPOBHSL:

3name: —— YCTPOWCTBO U MPHUHIIUI paOOThI PAIUONICPEIATUUKOB;

— Tpoleaypy NoyryueHus, 00paboTKu W aHanu3a AaHHbIX nosera BAC;
— MPUHIMI PadOTH! HOTO NMEpeNAIOIINX YCTPOICTB;

— MpaBWJIa SKCIUTyaTallud aKKyMYJISITOPOB

— mnpouecc 3D - mogenupoBanust 1 npoektupoBanus bAC.

Ymemn:
— JIUArHOCTHPOBATH M HCIIPABISATH ONTHOKH B pab0Te MPOrpaMMHOTO 0OeCTIeUeHUs
pu paboTe C JaHHBIMH, TIOJYYCHHBIMH IIPH pabOTe C TOJC3HON HATPY3KOI;

— MOJIETMPOBATh M MTPOU3BOINTH Ne4aTh KOMIUTEKTyromux Mmoaeneit BAC va 3 - D
[IpUHTEPE.

ITo oxonuanuro
Kypca OyneT
00J1a1aTh
CJIEYIOIUMU
Kauecmeamu.: — AOBOJHTH HAYATOC ACJIO JO KOHIIA,

—— TBOPYCCKHU IMOAXOJUTH K C60pK€ KBaJAPOKOIITEPA,

— YMETb aHaJIU3UPOBATh;

[ BBIIIOJIHATH IIOPYYCHUA KOJUICKTUBA, pa6OTaTI> B I'pyMIic;
— OKa3bIBaTh IIOMOIIb B pa60Te Haa MOJCJIBIO POBECHUKAM U MJIaJIIIUM pe6s[TaM;

—— CTPEMUTHCA COPEBHOBATHCS, IMTPOSABIIATH cebs B COpPCBHOBAHMH.




2. Y4eOHbIi NJIaH NPOTrpPaMMbI

HaunmMmeHnoBaHue

H Bcero T n
ypOBHS oMep U HANMEHOBaHHE MOYJIst wacos | TeOPHA PaKTHKA
NpOrpamMMsbl
Monynme  Nel.  «OcCHOBBI  OECHMIOTHBIX
aBuaonHbix cucteM (BAC): apXHTeKTypa, 8 8 0
BAC»
Monaynb No2. « TexHuueckoe yCTpoicTBO U
8 6 2
KOMIOHEHThl BACy
§- Monayns Ne3. «llpuniunel mnojera u 36 5 34
= ynpasieHusi BAC»
()
E Monaynbs Ne4. «Bumer T10 mnst ynpaBieHus 10 4 6
g KBaAPOKOITEpAMU
[Ya)
§ Monaynbs No5. «IIporpammupoBanne BAC 10 0 10
g JUISI TIOJISTOB BHYTPH noMerieHus. Pythony
,;’ Mopyne Ne6. «Hcnons3oBanue AaT4NKOB 12 4 8
2 BAC 1 c60p JaHHBIX»
§ Mopyns No7. «OOpaboTka u aHaIu3 8 4 4
- maHHbIX nojeta BACy
Monyne  Ne8. «IIpumenenne BAC B 12 12 0
Pa3JIMYHBIX OTPACIIAX»
Monynpe Ne9. «3D - moamenupoBaHue U
30 7 23
npoektupoBanue bACy
Monaynb Nel(Q. «I"'onounsiii BACy 10 2 8
HToro: 144 47 97




1. Y4eOHO-TeMaTHYeCKMil IJIAH

3.1. YTII nporpamMMbl COCTOUT U3 OHOTO 6a30BOr0 YpoBHs ocBoeHHs. CoaepikaHue KaXXI0ro ypoBHS HOCTPOSHO Ha MOIYJIbHOM mpuHIune. CTpyKTypHOU
eAnHUIeH y9eOHOT0 MOMYIIS ABJISIOTCS TeMBI. B peanuzanuy nmporpaMMbl IPUMEHAETCS TIOdTAITHAS TEXHOJIOTHS 00yUEHHS OT IIPOCTOTO» K «CIOKHOMY».

1.2. Baxxnast poJib IpH OCBOSHUH TIPOTPAMMBI OTBOMTCS MaTeprajiaM, pa3paboTaHHBIM B paMKaX IIPUMEHEHHS [IU(PPOBOro 00pa30BaTeIbHOrO KOHTEHTA.
3.3. [1o okOHYaHUH KaXKI0TO MOIYJIA TPOrpaMMOi TIpeaycMOTpeHa (hopMa KOHTPOJIS B BHIE TEMATHYECKOTO OMPOCa, MPAKTUIECKOTO 3aJaHHs, IPOEKTHOW PabOTHI.

HaumenoBanne Homep n HanMeHOBaHUE MOAYJIsI Tpynoemkocts | Teopus | Ilpaktnka | @opMa KOHTPOJISI
YPOBHs BCEro 4acoB

NPOrpaMMBbI Martepuau IIOK
Monyan Nel. «OCHOBBI G6eCITMIIOTHBIX Tecr [OK Ne 1.
aBuannoHHbIX cucteM (BAC): apxurekTypa, 8 8 0

0 BAC».

2

é Tema 1. BRomHOE 3aHsATHE (TEXHUKA 0€30ITACHOCTH). 2 2 0

§ Tewma 2. Teopetnaeckue ocHOBBI BAC. 2 2

)

= Tema 3. Apxurekrypa BAC. 2 2 0

®

E Tewma 4. 3nauenue u npumenenust bAC B 2 2 0 Onpoc B paMKax

2 COBPEMEHHOM MHpE. MPOIIEHHBIX TEM

g Monyan Ne2. «Texnndyeckoe ycTpoicTBO 8 6 2 Tecr HOK Ne 2.

2 KkomMnoHenThl BAC».

%]

2 Tema 1. OCHOBHBIE TEXHUYECKHE XapaKTEPUCTHKU 2 2 0

e BAC BepTOJIETHOTO M CaMOJIETHOT'O THIIOB.

’E Tewma 2. Kitaccudukarust 6eCIMIOTHBIX ) 2 0

2 JIeTaTeIbHBIX AIMapaToB.

<2}

3 Tema 3. Kommiexc ynpasnenus BAC. ) 0 2
Tema 4. Poccuiickue npoussoautenu BAC n ux 5 2 0 Ompoc B paMKax
[1CJTH. HPOMJICHHBIX TEM
Moayib Ne3. «[IpuHIMIBI 0JI€TA H YIPABJIEHHSA 36 2 34 Tecr S
BAC».
Tema 1. bezonmacHOCTh MOJIETOB. 2 1 1




Tema 2. Texanka 6a30Boro muioTHpoBanus FPV.

Tewma 3. Yopasnenue BAC.

Tewma 4. [Ipaktuka noneros bAC.

Tema 5. AdpoanHaMuKa U JUHAMHUKA TIOJIETA.

Tema 6. [ToneTsl B OrpaHIYEHHOM IIPOCTPAHCTBEY,
JIPOH - PEUCHHT.

D (N0 (N

o |00 |k |O

> (N0 ([

Tema 7. 3axBaT rpysa.

N

o

N

Tema 8. BrinonHeHHe KOHTPOJIBHOTO MOJIETHOTO
3aJaHHS.

Brinmonnuts nojer ¢
MOAHITUEM IPy3a

Moay.ab Ne4. «Buasl IO nis ynpasiaenust
KBaIPOKONITEPAM I

10

[IpakTrueckas
pabota

Tema 1. YcTpolcTBO OMETHOTO KOHTPOJLIEPA.

PacronoykeHne 1 Ha3Ha4eHHEe OCHOBHBIX 3JIEMEHTOB

MOJIETHOT'O KOHTPOJLIEpA: POLECCOpP, THPOCKOTI,
eryJisaTopbl Xoaa, maata OSD.

Tema 2. [Iporpamma Hactpoiiku [1K «Betaflight».
3HaKOMCTBO ¢ iporpammoit. Uatepdeiic
[IPOrpaMMBl, MOPSIOK HOAKIIOYESHHUS, MEHIO
[POTPAMMBI.

Tema 3. [IpoinBka NOAETHOrO KOHTPOJLIEPA.

Tema 4. Hactpoiika kondurypaiuu, Hactpoiika PID
CTa0MIM3aIM1, HACTPOHKa PacX0I0B, TOAKIIOYCHUE
K anmaparype yrnpaBJieHHs.

Tema 5. Hactpoiika nBurateseil u peryisiTopos,
HACTpPOMKa PEKUMOB

[IpakTrueckas
paborta

Mopnyas Ne4. IIporpammupoBanme AJ1sl OJTETOB
BHYTpH noMenieHusi Pythony.

10

10

Tect

LIOK Ne 4.

Tema 1. OcHoBbl nporpammupoBanns BAC Ha
Python.

Tema 2. Pabora cO CITMCKOM TaHHBIX.




Tema 3. Pa3zpaboTka anroput™Ma aBTOHOMHOTO

mosieta BAC. 2 0 2
Tema 4. Co3aTh CKpUIIT HA SI3BIKE
nporpamMupoBanus Python mis camocrositensHOTo 2 0 2 IIpakTuueckoe
VIIPaBJICHHS KBaJIPOKOIITEPOM B IIOMEIICHUH 0e3 3aJaHuC
ncnoabp3oBanus curHana GPS.
Moaysib Ne6. «Mcnonb3oBanne 1atTunkoB BAC u 12 4 8 Tecr LD AL,
cOOP TAHHBIX».
4 2 2
Tema 1. CeHCOPBI U JaTYUKH 7151 cOOpa TaHHBIX.
Tema 2. JlaTunku: aKceIepoMeTp, THPOCKOIL, 4 2 2
nansHOMep GPS.
Tewma 3. JlaTunku npu cOOpKe B MaCTEPCKOM. 4 0 4 [TpakTuka cOopku
I[HOK Ne 7.
Moayab Ne7. «O0pabdoTKka U aHATU3 TAHHBIX 8 4 4 Tect
mojiera BACy.
Tema 1. COop, 00paboTKa U aHAIU3 JAHHBIX 4 2 2
(hoTOrpaMMETPUIECKON ChEMKH.
Tema 2. Coop, 06paboTKa 1 aHATU3 TaHHBIX 4 2 2
OpTOPOTOCHEMKH.
K Ne 8.
Monayab Ne8. «IIpumenenue BAC B pa3auuHbIX 12 12 0 Teer OIS &
0TpacaAX».
Tema 1. Texnonorus npumenenust BAC B reonesun 4 4 0
1 KapTorpadu.
Tewma 2. Texnonornu npuMenenust BAC B npyrux
O0TpacIIAxX, TAKAX Kak: TMpoekTHas pabora.
- JIeCHOE XO3SHCTBO; 8 8 0 Jloknaz o
- OXpaHa OKPYKaIoIIeH CpeIbL; TEXHOJIOTHH
- CEJIbCKOXO3SHCTBEHHBIE PAOOTHL MIPUMEHEHUS
Moayiab Ne9. «3D - MogeIMpoBaHueE U 30 7 95 Teer LIOK Ne 9,

npoekTupoBaHue BACy.




Tema 1. OCHOBBI aBHaAMOICTTUPOBAHUS CAMOJIETHOT'O

8 2 6
THUIIA.
Tema 2. OcHoBbl 3D - MoJEeNnHpPOBAHUSL. 2 2 0
Tema 3. [1O ms 3D - MmonmenmpoBaHusL.
Tema 4. ITonroroska 3D - Mozenu K IevaTH.
Tema 5. Mcnons3oBanue 3D- mpuHTEpa /U1 Ne4aTu 4 2 2
KOMIUIEKTYIOIIHX.
Tema 6. Beioop HaBecHoro obopynosanusi BAC. 4 0 4
Tema 7. Matepuansl mis npousBoacTsa bAC. 2 1 1 IIpomssectu monenk
JUTSI TIEYATH.
Moayab Nel(Q «I'onounbiii BAC». 10 2 8 Tect IHOK Ne 10.
Tema 1. ['onounsrit BAC. 2 1 1
Tema 2. Knaccel, npaBuia, cyaeiicTso. 2 1 1
Tewma 3. [TocTpoeHre CHOPTHBHOM TPEHUPOBKH U 2 0 2
COBEpIICHCTBOBAaHNE MAaCTEPCTRA.
Tema 4. ['oHOUHBIE TpacCh. 2 0 2
4.1 B OTKpBITOM IPOCTPAHCTBE.
4.2 Ha FPV.
IIpoxoxnenue

Tewma 5. [IpoxoxaeHNE TOHOYHOTO UCTIHITAHHUS. 2 0 2 FOHOYHOTO

HToro: 144 47 97




Conep:kanue nporpamMMmbl
4.1. Bba30Bblil ypOBEeHb OCBOCHHS

Moayab Ne 1. «OcHOBBI OecnnJIOTHBIX aBHAUMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BBonHoe 3ansitie. TexHuka 0e30mMacHOCTH.

Jlexumst: MHCTpyKTak 1o TexHuke Oe3omacHocTH. Texnuka Oe3omacHoctu. [IpaBmia
IIOBEJICHNUS B ITIOMEILEHUH, 1€ TPOBOIATCS 3aHATHSL.

Tema 2. Teopetnueckue ocHoBbI BAC.

Jlexuusi:  3HakoMcTBO ¢ OecmmiioTHBIMU — aBUanMoHHbIMU — cuctemamu  (BAC).
Onpenenenne becnmnornoit Apuannonnoi Cucremsl (BAC).

Tewma 3. Apxurektypa BAC.

Jlexuust: 3HaueHUE apXUTEKTYpPhI U1 3P (HEKTUBHOTO (PyHKIIMOHUPOBAHMS M YIIPaBJICHUS
BAC. Komnonentst BAC camosieTHOro THIIA.

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

Jlexuus: Posib TEXHMYECKUX XapaKTEPUCTHK M pa3nuuHblX BuaoB BAC B pemeHun
pa3IM4YHBIX 3a1a4.

Mopnyasb Ne 2. «TexHudeckoe ycTpoiicTBO 1 KOMIIOHeHTbI BAC».

Tema 1. OcHOBHbIE TexHHUYECKUE XapakTepucTUKU BAC, BEpTOIETHOrO U CaMOJIETHOTIO
THUIIOB.

Jlexuus: OCHOBHBIE TEXHUYECKUE XapakTepucTUKU BAC BepTOIETHOrO M CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccuduxarus 0ecnuIoTHBIX JIETaTeNIbHBIX allllapaToB.

Jlexuuu: Bunel m texHuueckne xapakrepuctuku BAC: Aospocratmueckue BAC,
PeaktuBubie BAC, BAC camonerHoro tumna, BAC BepToneTHOro THma, MyJbTUKONTEPHBIE U
rudpuansie BAC.

Tema 3. Kommnekc ynpasnenust BAC.

[Tpaktuka: Criocobsl 060pynoBanus ynpasienus cuctemsl BAC.

Tema 4. Poccuiickue npousBoautenu bAC u ux nenu.

Jlexuusa: OcHoBHble Poccuiickue mnpousBoautenn BAC. Bximag B pa3Buthe
oteuecTBeHHOU nHaycTpun bAC.

Mopnyas Ne 3. «IIpnHuunsl nojera u ynpasiaenusa BAC».

Tema 1. bezonacHOCTh IOJETOB.

Jlexmms:  Ompenenenue Oe3zomacHOCTH TMojieToB B KoHTekcte bBAC. 3HadeHue
6e3omacHOCTH Ui 3PGEKTUBHOTO U HaJlexkHOro ¢yHkiuoHupoanus bBAC. AHanu3 puUCKoB U

OITACHOCTEMN.



[IpakTuka: BeimonHeHne 6€30MacHOro moJjeTa.

Tema 2. Texuuka 6azoBoro nmiotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenue BAC. B cumynarope BbIIOTHUTE B3JIET C TOUKH
CTapTa U M0CAJIKy Ha TOYHO 0003HAYEHHYIO IUIOIAIKY, UCTIonb3ys FPV - pexxum ams yrpaBieHus..
[TposieTuTe CKBO3b CEPUIO BOPOT MIIM MEXTy 0003HaUEHHBIMU MapKepaMHU, COXPaHsis CTaOUIbHYIO
BBICOTY U CKOPOCTb, B pexxume FPV. BrinmonaHuTe mojer mo 3apaHee 3aJJaHHOMY MapHIpyTy ¢
M3MEHEHHUEM BBICOTHI, MCHOJIB3ys Kak FPV, Tak ¥ BUA C TpeThero Juua A CpaBHEHUS
3¢ ($eKTUBHOCTH yIipaBiieHHs. BrinonHuTe ceputo pazBopoToB Ha 180 rpaaycoB Ha OrpaHU4YEHHON
TeppuTopun, ucnonb3ys FPV ans tounoro maneBpupoBaHus. Beinonnurte 3amady no cOopy
O0OBEKTOB C pa3IMYHBIX TOYEK KapThl, Hcnonb3dys FPV juid HaBUranum M TOYHOCTH HpU
MPUOJIMKEHUHU K KaXI0MY OOBEKTY.

Tewma 3. Ynpasnenue bAC.

Jexuus: IIpunnuns! ynpasinenust camosieTHeIMA BAC. IlpakTuka: BBIIOJIHUTE B3JIET
BAC camoneTHOro Tuma, JOCTUTHUTE 33JaHHOI BBICOTHI U CTAOMIM3UPYIHTE MOJET HA MPSAMOM
auHud. OCyleCTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. [Ipaktuka nonero BAC.

IIpaktuka: [Ipaktuka noneroB bAC.

Tema 5. AdporrHaMKKa U JUHAMUKA [10JIETA.

[TpakTuka: BblonHUTE MOJET HA JPOHE B CHUMYJIATOPE MPH Pa3IMUHBIX YCIOBHSIX
nojera. (3ajaHue BKIIOYaeT B ceOs BHINOJIHEHHWE MAHEBPOB BBICHIETO MUJIOTaXKa, MOJETHl Ha
pa3HOi CKOPOCTH U BBICOTE, a TAKXKE B PA3JTIMUYHBIX OTOJAHBIX YCIOBUSAX).

Tema 6. [loneTs! B orpaHUYE€HHOM IIPOCTPAHCTBE, APOH - PEUCHHT.

[TpakTuka: BeinonaHuTte 3agaHue MoJeT IpOHa B OTPaHUYEHHOM MPOCTPAHCTBE, BHYTPU
3/1aHUS WIHM CKBO3b Y3KHE IPOXOJbI MEKIY MPETSITCTBUSIMH.

Tewma 7. 3axBat rpysa.

[IpakTuka: BpimonHuTe 3aJaHue 3axBaT W MEpEeMEIIeHHE TIpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinonHeHne KOHTPOJIBHOTO TIOJIETHOTO 3aJaHUSl.

ITpakTuka: BeimoaHuTe KOHTPOIBHOE 3ajaHKe 110 MoAyJto. [Iponerers Tpaccy.

Moayab Ne 4. «Buasl I1O aist ynpasiieHusi KBAIPOKONITEPaAMM».

Tema 1: YcrpolicTBO MOAETHOrO KOHTpOJUIEpa. PacnonokeHre u Ha3HaY€HHEe OCHOBHBIX
AJIEMEHTOB MOJETHOIO KOHTPOJIIEPA: ITPOLIECCOP, TUPOCKOII, PEryJIssTOphl Xoaa, mata OSD.

Tema 2. IIporpamma nactpoiiku IIK «Betaflighty. 3HakomMcTBO € mporpaMmoi.
WnuTepdeiic mporpaMMsbl, MOPSIOK MOIKIIOUEHHS, MEHIO TPOTrPAMMBI.

Tema 3. IlpommBka nonétHoro koHTposiepa. Hactpoiika koHpurypamum, HacTpoiika
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PID crabunu3anuu, HacCTpolKa pacxoa0B, MOAKIIOYEHUE K alllapaType yIpaBICHHUS.

Tema 4. Hactpoiika nBurateneil 1 peryiasiTopoB, HaCTpOHKa PEKUMOB.

Monayab Ne 5. «IIporpaMmMupoBaHue VIS M0JI€TOB BHYTpH noMemeHusi. Pythony.

Tema 1. OcuoBsl mporpammupoBanust BAC wa Python.

IIpakTuka: OCHOBHBIC MTOHATHS O IIporpaMmupoBaHuu U ynpasieHuud BAC. OcHOBHBIE
¢yHKIMM  TporpaMMHOrO  mojera. OmnepanmyoOHHBIE CHUCTEMbl M HPOTPaMMbl IS
IIPOrpaMMHUPOBAHHUS 10JIETA.

Tema 2. PaGoTa co CIIMCKOM [TaHHBIX.

[IpakTuka: [IporpammupoBanue anroputMoB ynpasieHus bAC.

Tema 3. Pa3zpabotka anropurma aBToHOMHOTO niosiera BAC.

[TpaxTuka: Pa3pabotka anroputma aBToHoMHOro nosuera bAC.

Tema 4. Ilpaktudeckoe 3aganue: Hamucars mporpammy Ha Python mjist aBToHOMHOTO
nonera BAC mynbtu potopHoro tura BHyTpu nomenienus (B orcyrctBun GPS curnana).

Mopnyas Ne 6. «cnosib3oBanne 1aTuyukoB BAC u cOop 1aHHBIX».

Tema 1. CeHcOpbl U JaTYUKHU )1 cOOpa TaHHBIX.

Jlexuus: Kak paborator natuvku. Ponp naTumkoB Ha ycrpoiictBe. IlpakTuka: kak
JATYMKHA PaOd0TaIOT ¢ HHPOPMAIIUECH.

Tema 2. JlaTunku: akcenepomerp, rupockon, nanpbaomep GPS.

Jlexuus: OmnpeneneHue TaTIYMKOB U UX POJIb B CUCTEME ynpaBiieHus: u HaBuranuu BAC.
3Ha4yeHue 1aTYUKOB JJIs 0OecleueHusl aBTOHOMHOCTH, CTAOUIBHOCTH U 0€30MaCHOCTH MOJIETa.

ITpakTuka: MHTErpupyiiTe AaTUNKU B CHUCTEMY YIIPABJICHUS APOHA, MOJKIIOYUB HX K
aplyMHO-KOHTPOJIJIEPY TOJIETA.

Tewma 3. JlaTunku ripu cOOpKE B MaCTEPCKOM.

IIpaktuka: Tpenaxep JlaJbHOMEp PACCTOSHUE B MACTEPCKOM.

Mopnyas Ne 7. «O0padoTka n aHau3 JaHHBIX nojeta BACy.

Tema 1. Coop, 00paboTKa 1 aHAIN3 TaHHBIX (OTOrPaMMETPUUECKON CHEMKH.

Jlexuus: U3ydyenue texnonoruu cobopa u 00padoTka JaHHBIX (OTOTPaMMETPHUS CHEMKH.

[TpakTuka: AHaMU3 NOTYYEHHBIX TAHHBIX MO CPEACTBaM (POTOrpaMMETPUUYECKOM
CBHEMKH.

Tema 2. Co0p, 00paboTKa 1 aHaAIU3 JaHHBIX OPTO(HOTOCHEMKH.

Jlexuus: U3ydyenue TexHonoruu cobopa u 00paboTka JaHHBIX OPTO(HOTOCHEMKH.

[TpakTuka: AHaMU3 NOTYYEHHBIX TaHHBIX [0 CPEACTBAM OPTO(HOTOCHEMKH.

Mopnyas Ne 8. «IIpnmenenue BAC B pa3jImyHBIX 0TPaCJIsIX».

Tema 1. Texnonorus npumereHust BAC B reone3nu u kaprorpadumu.

Jlexums: PasButue u npumenennss BAC B reoaesun u kaprorpaduu. Co6op u oOpadboTka
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naHHbIX. [Iponieaypa mo UConb30BaHUIO BO3LYIIHOIO IPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensiemsle BAC B 1pyrux oTpacisax, Takux Kak:
— JIECHOE XO3SIHMCTBO;
— OXpaHa OKpY»Karollel cpe/ibl;

— CEIbCKOX03sCTBECHHBIE pa6OTI>I.

Jlekuyst: MOHUTOPUHT U MHBEHTapu3amus yroauid. Co3gaHue 3IeKTPOHHBIX KapT MOJICH.

Jlexuusi: YTOYHEHME TIpaHUI] JecHUYecTB. BblsBiIeHHe M oLeHKa ymiepdba or
Ype3BbIYAHBIX CUTYaALIH.

Jlexmmst: COop, aHANM3 M aKTyalW3alus AAHHBIX O COCTOSHUHM OKPYXAIOLIEH CpeIlbl.
@ukcanus BBIABICHHBIX HApyLICHUM OKOJIOIMYECKOTO 3aKOHOJATENbCTBA. BblsiBieHHE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OIpe/esieHHe UX 00BEMOB.

Mopnyas Ne 9. «3D - moaesmpoBanne u npoektupopanue BAC».

Tema 1. OcHOBBI aBHaMOJIEIUPOBAHMSI CAMOJIETHOT'O TUIIA.

Jlexuust: OnpeneneHne aBuaMoieTMpOBaHMsI M €ro 3HaueHue B 00y4eHUH, pa3BIeueHHIX
U Hay4HBIX HccienoBanusx. [lpaktuka: BeIOpaTe Matepuaisl 1 coopats koprnyc BAC.

Tema 2. OcHoBbl 3D - MOfeIpOBaHHUS.

Jlexmst: OcHOBHBIE TepMUHBI M TOHATHS B 3D - MmogenupoBanuu. [Ipouecc cozmanus 3D
MOJIEJIEN.

Tema 3. IIporpamMmmHoe obOecrieuenue ais 3D - MosenupoBaHus.

[TpaxTuka: [IpoektupoBanue kopmyca u neraneid BAC.

Tema 4. [Togroroska 3D - Mosienu Kk mevaTH.

[Tpaktuka: IlonroroButs 3D-momens nanst mewatu Ha 3D-mpunrtepe. OtpaboTath
NPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTApUs MPOrPAMMHOI0 00ECTIEUeHHMS.

Tema 5. Mcnionb3oBanue 3D - npuHTepa, nedats koMmiuiektyrommx BAC.

Jlextust: TexHonorust padotel 3D mpuHTEpA.

[TpaxTuka: [leyats koMiuiekTyromux neraneid. nudoska u o6padboTka neranei.

Tema 6. Beibop HaBecHoro o0opynoBanus bAC.

[TpakTuka: DxcmyaTtanus HaBecHOro obopyaoBanust BAC.

Tema 7. Marepuaisl 1151 mpousBojacTBa bAC.

Jlexuus: 3HaueHue MPaBUILHOTO BBIOOpa MaTepHaioB A mpousBojcTea bAC.

[Tpaktuka: BeiOpaTe onTuManbHble MaTepuaibl A npousBojacTBa kopmyca BAC ¢
y4eToM TpeOOBaHH MO0 MPOYHOCTH, A3POJMHAMUKE U SKOHOMUUECKOH (P (HEKTUBHOCTH.

Moayab Ne 10. «I'onounbiii BAC».

Tewma 1. 'onounsniit BAC.

Jlekius: OnpeneﬂeHHe ronoyHoro bAC u ux POJib B COPCBHOBAHUAX U UYCMIIMOHATAX.



[Ipaktuka: PazpadoraTs u HacTpouTh criopTuBHYIO BAC 17151 ydacTusi B TOHKaX.

Tewma 2. Knaccel, npaBuiia, cyaeicTBo.

Jlexuus: 3HaueHnue copeBHoBaHuil 1o BAC nis pa3BUTHS MHIYCTPUU U TEXHOJIOTHH B
o0JracTi OECHMIIOTHOM aBUAIIAH.

ITpakTuka: [TonroToBKa K y4acTUIO B COPEBHOBAHUSAX 110 aBTOHOMHOMY
NWIOTHPOBAHUIO, COOJIIO/Iast IPaBUiIa U TPEOOBAHMS K YYACTHUKAM.

Tema 3. IlocTpoeHue cnopTUBHOM TPEHUPOBKHU U COBEPLIEHCTBOBAHUE MACTEPCTBA.

[TpakTuka: YiydiieHue HaBbIKOB MAaHEBPUPOBAHUS U HABUTALUU ITyTEM IIPOXO0XKICHUS
CJIOKHBIX MApIIPYTOB Ha BPEM.

Tema 4. ['oHOYHBIE TpPaCCHI.

[TpaxTuka: [TpoxoxaeHne roHOUHBIX TPACC B OTKPHITOM IIPOCTPAHCTBE.

[Tpaktuka: I[IpoxoxkIeHHe TOHOYHBIX Tpacc Ha CHMYJATOpPE, OTPabdOTKa CIIOXKHBIX
MapILIpyTOB.

Tema 5. IIpoxoxzaenue roHoyHoro ucnslTanus. [Ipaktuka: [IpoxoxkaeHue TOHOYHBIX

TpacC Ha BPEMs, BBIIIOJIHCHUC CIIOKHBIX U ITPOCTBIX TOHOYHBIX HCIBITAaHUH



5. Kanenapuslii y4eOHblil rpaduk

HaumeHnoBanune |- N Beero Ko.lmqech 5o IIpoxorKkuTEILHOCTD.
. Poizﬂl;le:;";ii“““’ Jucuunanabl (Moxysu). BazoBblii ypoBeHb 0CBOEHHS i‘l‘:c‘f:le:; 3aHSTHI B 0THOT0 3aHsTHS (MuH)
HeJeI0
Y4eOHBIX HelleJb roj

1 2 Mopayns Ne 1. «OcHOBBI OECIMIOTHBIX aBHUAIIMOHHBIX CHCTEM 8 2 45
(BAC): apxutektypa, BAC».

1 4 8 2 45
Mojtynb Ne 2. «TexHuueckoe ycTpoicTBO M KOMIOHEHTHI BAC.

1 18 Mojtynb Ne 3. «IIpunnunsl nosnera u ynpasiaerust BACy. 36 2 45

1 5 Monayne Ne 4. «IIporpammupoBanue BAC niig mosieToB BHYTpH 10 2 45
momenieHus Pythony.

1 5 Moynp Ne 5. «IIporpammupoBaHue KOHTPOJIIEPA, 10 2 34
yctanoBieHHoro Ha BAC npu nomoutu C++».

1 6 12 2 45
Moynb Ne 6. «Mcnonb3oBanue natunkoB BAC u cOOp JaHHBIXY.

1 4 g , 45
Monynb Ne 7. «O6paboTka u aHanm3 1aHHBIX mosieta BACy.

1 6 Monynb Ne 8. «IIpumenenne BAC B pa3nu4HbIX 12 2 45
oTpacisix»

1 15 30 5 45
Monynb Ne 9. «3D - mogenmupoBanue 1 npoektupoBanne BACy.

1 5 Moayns Ne 10. «I"orounsrit BAC». 10 2 45




6. OneHoYHbIEe MaTepPHAIBI
6.1. @®opMbI JUATHOCTHKHU YCHEIIHOI0 OCBOCHUSI MOAY el IPOrpaMMbl

HaumenoBanue DopmMbl ®DopMbl NI0/1BEIEHNSI HTOTOB YpoBHH 0CBOEHMS 3HAHMII
MOAYJIst 3aHATHI Hu3zkuii Cpennuii Bbicokuii ypoBeHb 3HAHUI
YPOBEHb YPOBEHb 3HAHMI
3HAHUH
ba3oBblil ypoBeHb 0CBOCHMS POTPAMMBI

Mogayab Nel. Jlexuuu, Ormpoc caymarenei no npoiaeHHbIM OrtcyTcTBHE HesnauurtenrsHeie IIpouHsble 3HaHuA B IpaBUiIax
«OcHOBBI JIUCKYCCUU TeMaM, IIOABEICHNE UTOTOB AUArHOCTUKU 3HaHUH, cradble 3aTpyAHEHUS B TEXHUKHU 0€30MacHOCTH,
0ecMMI0THBIX (Teopernyeck | ocBoeHHsA MOIyJiA. TeMbl Juid ompoca: 3HAHUA O OTBETax I10 oTpeeNIeHUSIX, TPUMEHEHUN
ABUALMOHHBIX Ve 3aHATHS) - IpaBUIIa TEXHUKN 0€30TIaCHOCTH; NPOIIEHHOM TEPMUHOJIOTHH U u ctpykrype BAC
cuctem (BAC): - onpenenenue bAC; Marepuane OnpeaeICHUsX
apXUTEKTypa, - koMrnoHeHTsl BAC; BAC
BAC». - 3HaueHue u npumeHenue bAC;

- posib BAC B coBpeMEHHOM MHpE, KaKue

3aJa4y pematoT npu nomou BAC
Mopnyanb Ne2. Jlexuuu, OTCYTSTBHC HesnauurensHeie Ilpounbie 3HAHHA B OGNACTH
«Texn:meclcoe JUCKYCCUHU Orpoc cayiareseii 1o mpoiACHHbIM 3HaHWM, clladble NPOOEIB B 3HAHUM | 1ot oro yYCTpOIHCTRA.
YCTPOIiCTBO U (TEOPETHYECK | Temam, MO/BEICHHE UTOMOB AUATHOCTHKH 3HAHUS O TEPMUHOJIOTHHU U 3uamms  TO  mapamerpam
koMnoHeHnTbl BAC». | ne 3aHaTHSA). OCBOCHHS MOLLYJISL. IPOHIEHHOM OTIPENIENIEHUAX xnaccuduxami BAC.

IpakTiieck | - rexupueckue xapakrepuctukun BAC MaTepuane TEXHUYECKOTO TexHIIecKre
C 3aHATHS (BEpTOJIETHOr0/CaMOJIETHOTO THIIA); yerpoiictea BAC XapaKTePUCTHKH

- Knaccudpukaunuu BAC; CaMOJIETHOTO U BEPTOJIETHOIO

- Poccutickue npoussoautenu bAC TUIAa
Mopnyanb Ne3. Brmonnenue MOJIETHOTO 3aJlaHus: Cnaboe ymene YMmenue YBepenHas pabora B
«IIpuHIMMOBI MOJTETa [TunoTupoBaHue NP TOMOILU THIOTHPOBAHMA MIPAaBUIBHO nporpamme FPV
U YIIpaBJICHUA cumynsatopoB u FPV. (mpoxoxnenue I10JIB30BAThCS

BAC».

Tpaccel 3a 20 cekyH)

0bopyoBaHUEM




Jlexuum, BrinonHenne npakTHUecKon paboThl Crnaboe ymenue Ymenue [Ipounsie 3HaHHsS B obOjactu
JUCKYCCUU HCIIONb30BaHUS ucnons3zoBath 110 | mcmomszoBanus [10. Ymenue
(TeopeTrndeck I1O mns TUTS MIPOIINBATH TTOJIETHBII
ue 3aHATHUS). MAJIOTUPOBAHUS MUJIOTHPOBAHMS KOHTpOJIIED, HacTpauBaTh
IIpakTHuecku KOH(HTYpaLuIo, PID
€ 3aHATHL CcTabHUITH3aITHIo, pacxobl,
Mouy:is Ned. «Buabl MOJKIIIOYEHHE K ammapaType
MO nas yIpaBICHHUS. YBepeHnHas
ylpaBJieHust HACTpOiiKa JABWTaTeNell W
KBaJPOKONTEePaAMMU» peTyJIATOPOB, HaCTPOHKa
PEXUMOB
Moayab NeS. Ipaktuueckn [Hammcars mnporpammy Ha Python  mma Mogens He HeyBepennoe Mogens neraer
«IIporpaMmmMupoBaH € 3aHATUS aBTOHOMHOTO TojieTa BAC MyIbTH pOTOPHOTO| JIeTaeT yHpaBJieHHe
e BAC s THTa, BHYTpU momeuieHus». (B oTcyTcTBHM
110JICTOB BHYTPH GPS curnana).
IOMelleHHs. - IBUKCHHUC MOOCIIN
Pythony.
Monys Ne 6. Jlexunn, Vcnionb3oBaHue mporpaMMHOTo obecnieueHus|Crnalblii HaBBIK 'YMeHue npaBuiibHO |YBepeHHast padoTa ¢
VIO 30BAMIE TUCKYCCHUU it 00paboOTKM JaHHBIX W TPUMEHEHUS,/COOPKH 1 MOJIE30BATHCS 000pyI0BaHHEM JIJIS TIONTYUYCHUS
(TeopeTnyeckue [MOy4eHne WHPOpPMAMKU W3 MONYyYEHHBIXPKCILTyaTalluu oOopynoBaHueM 1 [MH(MOPMAITUU
maTuuxkoB BAC u coop
AHHBIX. 3aHATHSA). TaHHBIX 000pyI0BaHUSI [MpUMEHEHNE
[IpakTHyeckue TEXHOJIOTUHN
Monyab Ne 7. B AHSTHS
«O0paboTKa M aHAIU3
maHHbIX MoJjieta BAC».
Jlexium, Hamucatp noxas, moroToBuTs mpe3eHranutolHe packpeita TemallpeseHTanus
Monayan Ne 8. IIMCKYCCUU Ha TeMy: « BAC B pasIMuHbIX OTPACIIAX» nokaa, MOJrOTOBJIEHa, He  |BbIOpaHa aKkTyajbHas OTPACIlb
«IIpumenenne BAC B|(teopernueckue pe3eHTaLus HE[PACKPHITA TEMA npumenenust BAC, noknan
A3JIMYHBIX 0TPACIAX». 3aH}ITI/I$I) IIOATrOTOBJICHA OKJIaJa TOJIHOCTBIO PACKPLBIBACT TEMY




Monyab Ne 9. «3D -
MoOIeJIMPOBaHME U
NPOeKTUPOBAHUE
BAC».

JIekium,
TUCKYCCHU
(TeopeTHdecKre
3aHSTHS)

Moayab Ne 10.
«["onounblii BAC».

[IpakTHueckue
3aHATHS

COPEBHOBATEIHHOTO IOJIETA W y4YacTHE BCEX
cJylIaTesiel B COpeBHOBAaHUU

CrnaObrit HAaBBIK YBepeHHas pabora,
OpFaHI/ISOBaTL MacT€p - KiIacC, B paMKax c6()p1(1/1 nlY MeHue OpaBUIIPHO | MOAeIUpPOBaHHUE U c60p1(a
KOTOPOI'O CJIymaTeiin CMOJCIINPYIOT HmMoae JINPOBAHUS T10JIb30BATHCS MOICIIN
odopmsaT moserns BAC BFAC 000pyOBaHUEM
[IpoBenenue WUTOTOBOTO TOHOYHOIO




7. PecypcHoe obecnieueHue

7.1. TpeGoBaHMsl K IOMeIIEHUAM
7.1.1. Crenuanu3upoBaHHbIC KJIACChI (KpYy>KKH) CO3/aI0TCA Ha 0aze
00111e00pa30BaTEIbHBIX OPTaHU3AINKA (IITKOIM).
7.1.2. KonuuecTBo pabounx MeCT JJIsl CO3/IaHus CIEIMATU3UPOBAHHOTO Kilacca
(kpyxka) - He MeHee 12 pabouymnx MecT s 00yJaroIuXcs.
7.1.3. Jlist co3nanus CrienuaaIn3upPOBaHHBIX KIAcCOB (KPY>KKOB) HEOOXOAMMO
MPEyCMOTPETh MOMEIIEHUS AJI IPOBEACHUS ayJUTOPHBIX, IPAKTUYECKUX 3aHATUN U
OpraHHU3aI1H MMOJIETHHIX 30H.
7.1.4. Jns mpoBeieHNs ayJUTOPHBIX U MIPAKTUYECKUX 3aHATUH, KOTOPOE BKIIIOYAET B
ce0sl caenyIoUIe 30Hbl B COOTBETCTBUM C KOJIMYECTBOM pabO4YMX MECT:
— paboyast 30Ha O cToJIaMU, 00OpYyIOBaHHAS B TOM YHCIIE MIEPCOHATBHBIMU
KOMIIBIOTEPAMU;
— pEMOHTHas cTaHuus U 30Ha 3D-nevaru;
— pabouee MecTO IpenogaBaTers;

— Majias 1oJICTHaA 30Ha.

[l mpoBeeHus ay IMTOPHBIX, TPAKTUYECKUX 3aHATHIN U OpraHU3ally Majoy IIOJIETHON
30HBI PEKOMEHJIOBAaHO O0ECTeUnTh MOMENIeHHE Tomaapio He Meree 100-120 M 2 u BBICOTOM
MOTOJIKA HE MEHee 3 M.

7.15. OcHOBHas MoJIeTHas 30Ha - O0OpYyNOBaHHAs IJIOUIAJIKA JUIsl JAUCTaHIIMOHHOTO
NWIOTHPOBAHUS OECIMIOTHBIX BO3IYIIHBIX CYAOB PEKOMEHJOBAHO OOECHEeYUTh MOMEIICHUE
oOuieit mnomaapio He MeHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHee 3 M.

7.1.6. Bo Bcex momeneHUsIX HEOOXOAMMO OOECIEYUTh OCBEUIEHHE B COOTBETCTBUU C
neiictByromumMu TpedoBanusmu (CanlluH) k BHyTpeHHEMY OCBEIIEHHIO pabOYNX MECT.

7.1.7. Bo Bcex momemieHusx HEOOXOAUMO oOOecreunTh Hajauune cetu MHTepHeT co
ckopocThio He meree 100 M6/c.

7.1.8. [Ipu opraHuzanuu TOJIETHBIX 30H HEOOXOAMMO O00eCcHeuuTh HaJHYue
nemripupyronero NoKpsITHs oja. [ToBepXHOCTH T0KHA OBITh MATOBOW W IMETHh HEOIHOPOTHBIN
pPUCYHOK. J[oIycTHMO HUCIIOIb30BaHUE HAalle4aTaHHBIX OAHHEPOB.

7.1.9 Ilpu opraHu3zanuu pabodyux MeCT OOydYarolUMXcs A TNPaKTHUYECKUX padoT
HE00X01uMo 06ecreunTh (PYHKIIMOHATBHBIE CUCTEMbl BEHTHIISILIUN M OTOIJICHHUS, TO3BOJISIOIINE
NPOM3BOJUTH TIPAKTUYECKHE 3aHATHS, a TakkKe HaIWYhe KOHTypa 3a3eMIICHUS IS
DIIEKTPONUTAHUS W CETH CITa0OTOYHBIX TOJKIFOYEHU C ONTOPAa3BSI3KOW ¥ BHYTPEHHUM
COIIPOTHUBIIEHUEM K MIEKTPOIMUTAHUIO U c1a00TOUHBIM ceTsiM. Heobxo1umo o0ecieunTs co3laHme

YCJIOBI/Iﬁ IJIL COXPAHHOCTH JOPOTOCTOAMICTO 060py,Z[OBaHI/I$I (CKJ'Ia,[[CKOC NOMCIICHUE OJIA



XpaHCHHS, HaJHMYUEe WHKECHEPHO-TEXHUYECKUX CpPEICTB OXpaHbl, B TOM YHCIE CHCTEMBI
BujcoHa0moaeHus). OO0s3aTenbHO:  TpeOOBaHHME IO TOXKAapOOE30MaCHOCTH -  HaTU4ue
MIPOBEPEHHOI'0 OTHETYIIUTEIS, & TAK)KE HATMYUE OTHEYOPHBIX cel(DOB MM CYMOK ISl XpaHEHUS
AKKyMYJISITOPOB.

7.2. MaTtepuajibHO - TEXHHYECKOe OCHAIlEeHHE MJIOIIAAKH NPOoBeIeHusl
00pa3oBaTeILHOIO MpoIecca

7.2.1. OO0mmas 30Ha:

— CTEJUIaXH JUIsl XpaHECHHUs1 000PYI0BaHUS;

— WHTEPAKTUBHBI HHBEHTAPH;

— SIIAKY JUTS XpaHCHHS BEIIeH 1 000pyI0BaHMS.

7.2.2. Manas noJyieTHast 30Ha:

— ceTuatslii Ky0 He MeHee yeM 3x3x3wm;

— MaThI JJI CMSATYCHUS yaapa Mpy MaJIeHUH KOTITEPOB;

— CTallMOHAPHBIN MOJYJIb; YIbTPA3BYKOBBIC H3Iy4aTe]Id MasKu (HE MeHee 4 IIT.);

— KOMIUIEKT IPOBOJIOB /ISl COEAMHEHMSI U3JIydaTesel; KperjaeHue u3jiydarenei Ha

CTEHY.
7.2.3. OcHoBHas IOJIETHAS 30HA:

— obmas romaas He MeHee 100-300 M2, orpakeHUE 3alUTHON CETKOM;
— KOMIUJIEKT TPACCHI JIJISl TIOJIETOB;

— aMOPTHU3UPYIOIIKE MaThl Ha MO 001IeH TOJETHON 30HBL;

— cHCTeMa yJIbTPa3ByKOBOM HaBUTAIIMU B MTOMeEIIeHIH, coBMecTrMoit ¢ BBC.
71.2.4. PemonTHAd cTaHIMA U 30HaA 3D-neuaTy:

— CTOJI paboumnii MOHTaKHUKA,

— paauoanmapaTypel,

— pabouee Kpeciio Ha KoJecax;

— CTOJI KOMITBIOTEPHBIIA;

— 3D - mpuHTeED;

— nporpaMMHoOe obecrnieueHue aist co3nanus 3D - mopenei;
— nporpamma st nedatu 3D - npuHTEpa;
— nasyibHasi CTaHIUs ¢ (EHOM;

— JIBIMOYJIOBUTEITb,

— KJICEBOM THCTOJIET;

— Habop HanpuIen;

— IITaHTCHIUPKYJIb;

— Ha0Op MAapHUPHO-TYOIIEBOTO MHCTPYMEHTA;



KJIFOYH JJIs IPOTIEIIIEPOB;

HAa0Op MHCTPYMEHTOB JJIS MalKy;
nepxkareinb «Tperbst pyka» ¢ JIynoi;
KOBPUK IS ITalKW;

npubop U3MEpPEeHUs HANpsHKEeHUs 6aTapeu;
pYJIETKA U3MEPUTEIIbHAS;

3aKUM JJ11 MOTOPOB;

HA0Op LIECTUTPaHHbBIX KJIIOUEH YJUIMHEHHBIX;
HA0OP OTBEPTOK IS TOYHBIX PadoT;
TOPLEBOM KJIOY;

KpUMIIED;

LIypyInoBepT + Habop Out;

HOYTOYK;

MBILIb KOMIIBIOTEpHAS;

PEMKOMILICKT, HpeﬂHaSHa‘leHHLIﬁ AJIg IIpOrpaMMHupyemMoro y‘le6HOFO Ha6opa

KBaJIpOKOIITCPA,

PEMKOMIUIEKT, IPEIHAa3HAYECHHBIN U1 KOHCTPYKTOPA CIIOPTUBHOI'O

KBaJIPOKOIITEPA;

Ty'M6a IJIsI THCTPYMCHTOB CJIECApHAs.

7.2.5 Paboyee MecTo 00ydaroLerocs:

porpaMMupyeMblii yaeOHbINH HaOOp KBaApOKOITEPa;
IIPOrpaMMHUPYEMBIN y4eOHBIN KBaAPOKONTED;
KOHCTPYKTOP CIIOPTHUBHOI'O KBAIPOKONTEPA;

JIOTIOJTHUTEIbHBIE aKKYMYJIATOPBI JIJIs1 IPOTpaMMHUPYEMBIX YUEOHbBIX HAOOPOB

KBaAPOKONTEPOB U CIIOPTHUBHBIX KBAIPOKOIITCPOB,

— FPV ouku (1iem);

KJIEEBOM ITHCTOJIET;

Habop Hanpunen;

HITAHTEHIIUPKYJIb;

HaOOp MAapHUPHO-TYOIIEBOTO HHCTPYMEHTA;
KJTIOY /7151 TIPONEIIIEPOB;

npubop u3mepenus HanpspkeHus LiPo Oatapeu;

pyJieTKa Hu3MepUTEeIbHAs;
3aKHM JIJI1 MOTOPOB;
HAOOp MIECTUTPAHHBIX KIIIOUEH YTHHEHHBIX;

Ha0bOp OTBEPTOK /I TOYHBIX padoT;



TOPLEBOM KJIOY;

KpUMIIED;

HOYTOYK (nu [IDBM);

JIECKTOITHOE IIpOrpaMMHoe obecrieueHue sl HoyToyka (wm [I19BM);
(doTorpaMMeTpUUIECKOE MMPOTPAMMHOE 00ECTICUCHNUE;

KOMIIBIOTEPHASI MBIIIIb;

CHUMYJISITOP JIJIsl aBTOHOMHBIX TTOJIETOB;

porpaMMHOE 00ecTieueHHE ISl TPEXMEPHOTO MOJICITHPOBAHUS;
pabouee Kpeciio Ha KoJecax;

TymOa JJIT MHCTPYMEHTOB CliecapHasi;

CTOJI KOMHBIOTCprIﬁ .

7.2.6 Pabouee mecTo megarora:
HOYTOYK (nu [I9BM);
NyJIbT PAJAUOYIIPABICHHS;
JIECKTOITHOE TIPOrpaMMHOe obecriedenne s HoyToyka (uimu [I9BM);
KOMITBIOTEPHASI MBIIIIb;
CTOJI KOMITBIOTEPHBIIA;
pabodee Kpeciio Ha KoJecax;
MOV,
MapIIpyTHU3aTop;

poyTep.



8. CnucoK MCnoJIb30BAHHOM JTUTEPATYPbI:

1. ®denepanbubiii 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii
Denepanum»
2. VYka3 Ilpesunenta Poccuiickoit @enepammu ot 07.05.2018 Ne204 «O HaMOHAIBHBIX

LeJIAX U CTpAaTernYecKuX 3aj1auax pa3putus Poccuiickoit @enepanun Ha nepuoa 10 2024 rogay.

3. Pacniopsokenue IlpaBurensctBa PO ot 21.06.2023 Ne 1630—p «OO0 yTBepKICHHH
Crpareruu pazsurtus OecnimiiotHoi aBuanuu Poccuiickoit deneparyu Ha nepuon 1o 2030 roxa u
Ha nepcnekTuBy 10 2035 roaa u miaHa MEPONPUSITUN IO €€ PeaTu3aLuny.

4, Pacniopsoxenue IlpaButensctBa Poccuiickoit @enepanmu ot 31.03.2022 Ne 678-p «O06
yTBepkAeHH KoHIenuu pa3BUTHS JOMOJHUTEIBHOTO OO0pa30BaHUS JeTed U NPU3HAHUU
yTpaTUBLINM cuily pacriopsbkeHust IIpaButenscrBa Poccuiickoit @enepanuu ot 04.09.2014 Ne
1726-p».

5. Opranuzanus OO0CIy)XMBaHHUS BO3AYLIHOTO JIBIKEHHUS: YYEeOHUK [UIsl CPETHEro
npodeccuonansHoro oopazosanus / A. . ®unun, A. P. bectyrun, B. A. CaHHUKOB; 1101 HAYYHOI
penakumeit FO. I'. IlarpakoBa. — MockBa: WznmarensctBo HOpaiir, 2022. — 515 c. —
(ITpodeccuonanproe oopazopanne). — ISBN 978 - 5 - 534 - 07607 - 3.

6. becriunorueie neratenbHble anmapatbl. OCHOBBI yCTpoiicTBa M (DYHKUIHOHHUPOBAHUS

/AdanacbeB, YueOHUKH U y4e0. nocob. - MockBa: MAU. ISBN:978-5-85597-093-7.

7. bBecnmioTHBIE JeTaTeNbHBIE anmaparhl: HATPY3KH M HArpeB: y4eOHOe TocoOue Juis
cpenHero npodeccuonansHoro oopasosanwms / B. . TloropemnoB. — 2-e¢ u3., ucnp. U J0IM. —
Mocksa: M3narensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccronansnoe oopazoBanue). — ISBN

978-5-534-10061-7. — Texcrt: anekTpoHHBbI // Obpa3oBarenbHas miatdopma FOpaiit [caiiT]. —

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