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1. IosicuuTenbHast 3anMcKa
Beenenue

[Iporpamma «becnuioTHbIe aBUAIIMOHHBIE CHCTEeMBD» (Hanee — [Iporpamma) paccuntana
Ha oOyuaromuxcs B Bo3pacte 13 — 17 ner, cpok peanu3anuu mporpamMmbl 1 ydeOHBIN TOf.
[IporpamMa  mpeamonaraer  pa3BUTHE  OOydyalOmMXcd B O00JIACTH  MOJIEIMPOBAHUS,
IPOrpaMMHUPOBAHUS, NHIOTUPOBAHMSA, a TaKXKe HaIpaBlieHa Ha (OPMHUPOBAHUE 3HAHUN U
HABBIKOB, HEOOXOIMMBIX [JJs1 paboThl ¢ OECHUJIOTHBIMH aBHAIIMOHHBIMHU CHCTEMaMH,
CIOCOOCTBYET Pa3BUTHIO MH)KEHEPHO-KOHCTPYKTOPCKOro MbliuteHus. [Iporpamma
«becnunoTHpIE aBUALMOHHBIE CUCTEMBl» pa3paboTaHa ¢ y4ETOM BO3PAaCTHBIX OCOOEHHOCTEH U
MHTEPECOB 1IEEBOH ayAUTOPUU 00YHArOIIMXCS.

IIporpamMa cocTaBieHa Il OpraHU3alMM BHEYPOUHOH JesaTeIbHOCTHM Ha 0ase
OCHOBHOT'O O0Ilero, cpeiHero oOImero o0pa3oBaHUS M OPHEHTUPOBaHA Ha OOy4aroIIMXCs,
MPOSIBJISIIOLIMX HHTEPEChl M CKJIOHHOCTH B 00JacTM MHQPOpPMATHKH, MATEeMaTHUKH, (DU3HKH,
TEXHOJIOTMH, OCHOB 0€30I1aCHOCTH KHU3HEAEITEIbHOCTH U aBUALIUH.

HopmaTruBHbIe 0CHOBaHUS AJ1 pa3padoTKH NPOrpamMMbl:
— ®epnepanbublil 3ak0oH 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepannun»;
— Vka3 [Ilpesunenta Poccuiickoii ®enepaumun ot 07.05.2018 Ne 204
«O HalMOHAIBHBIX LENAX M CTPAaTErMYeCKUX 3adadax pa3Butus Poccuiickon denepanuu Ha

niepuon 10 2024 romay;

— Pacnopspxenne [IpasurenscrBa Poccuiickoit @enepannn ot 21.06.2023 Ne 1630—p
«O06 ytBepxknenuun Crpareruu pa3BuUTHA OecnuioTHOW aBmanuu Poccuiickoit @enepanuu Ha

nepuon 10 2030 roma u Ha nepernekTuBy A0 2035 roga v miiaHa MepoNpUATHH TI0 €€ peaTn3alumny,

— Pacnopspxenne [IpaBurensctBa Poccuiickoit ®@eneparun ot 31.03.2022 Ne 678—p
«O06 yrBepkneHnn KoHuenuuu pasBUTHS JOMOJHUTEIHLHOTO 00PAa30BaHUS JeTeld M MpPU3HAHUH
yTpaTuBIIUM cuily pacrnopsbkeHust [IpaBurensctBa Poccuiickoit @enepanun ot 04.09.2024
Ne 1726-p»;

— IlocranoByieHne [7aBHOro rocyaapCTBEHHOrO caHUTapHOro Bpada Poccuiickon
@enepaunn ot 28.09.2020 Ne 28 «O6 yrBepxaenun CII 2.4.3648-20 «CanurapHo—
SMHUJIEMHOJIOTUYECKAE TpPeOOBaHMS K OpPraHM3alUsM BOCIHTAHUS WM OOydYeHHs, OTIbIXa U

03JIOPOBJICHHS JICTCH U MOJIOJICHKH»;

— Meroguueckne — pexoMeHnmanmu — «TexHomorus — pa3paOOTKH  JIOMOJHHUTEIBHBIX
0011e00pa30BaTENBHBIX MPOrPaMM Ui 00Pa30BaTENBHBIX OPraHW3aIMii OCHOBHOT'O OOIIETO, CPEIHETO
obmiero oOpa3oBaHWsi W 00pa30BaTENbHBIX OpPraHU3alMiA, PpEATM3YIONIMX MPOTrPaMMBl  CPETHETO
npoh)eCCHOHAIBHOTO 00pa3oBaHMs, B pamkax ¢enepainbHoro mnpoekra “Kaapel mns becrnuioTHbIX

ABHalTMOHHBIX CUCTCM)).



HanpaB/jieHHOCTH NPOrpaMMbl — TEXHUYECKAS.

AKTYyaJIbHOCTH POTrPaAMMBI.

B coorBerctBuM ¢ yTBepxkiaeHHoW IIpaButenbctBoM Poccuiickoit  ®Denepaiuu
pacniopsokenueM ot 21 uroHs 2023 Ne 1630—p Crparerueii pa3BuTHsi OeCUIOTHON aBUAMU HA
nepuoa 1o 2030 roxa u Ha mepcnekTuBy a0 2035 roxa, B Okaiiiime mecTh ¢ TOJOBUHOH JIET B
Poccun nomkHa MOSBUTHCA HOBas OTpacib AKOHOMHKH, CBA3aHHAs C IPOU3BOJCTBOM U
UCIOJb30BaHUEM TpakJaHCKUX OecnuioTHbIX ammapatoB. JlanHas Ilporpamma B pamkax
denepansroro nmpoekral «Kaapbl 1 BecnuiIoTHBIX aBUAIMOHHBIX CHUCTEM» HAIMOHAILHOTO
npoekTa «becnuinoTHbIe aBUAIIMOHHBIE CHCTEMBD» O0ECHEeYMBACT 00YYaIOMUMCS BO3MOXKHOCTh
OCBOUTbH 3HAHMSI B 00JaCTH OECIMIIOTHBIX JIETaTEIbHBIX aNapaToB, HABBIKA TPOrPAMMH POBAHUS,
MOJIENMPOBAHMS U MIJIOTUPOBAHUS, KOTOPbIE B HACTOSIIEE BPEMS SIBIISIFOTCS BOCTPEOOBaHHBIMH.
Konnenuus ITporpaMmmel oka3plBaeT BIMSHHE HAa PAaCUIMPEHUE AONOJIHUTEIBHOIO 00pa3oBaHuUs
o0yyarommxcs, peaju3alli0 MOJIOAESKHOM TMOJIUTUKM U CO3JAAHME CHUCTEMBl IOJAIOTOBKU
CIEMAUCTOB B o0O0NacTd pa3paboOTKW, TMPOM3BOACTBA U OKCIUIyaTallMd OECHUIIOTHBIX
aBUALMOHHBIX CHCTEM, a TAK)Ke KOHTPOJIb 32 YPOBHEM KBalM(UKALMK TaKUX CllenuaancToB. [Ipu
peanmzalnMyd MpoeKkTa OoJbIlIoe BHUMAHUE YAEISETCS IPUBICUEHHUIO  O00YyYaroIuXcs
00pa3oBaTEIbHBIX OpPraHM3alMil K y4yacTHIO B INporpamMmax MO OECHUJIOTHBIM aBHALIMOHHBIM
cucreMaM. TakuM 00pa3oM, BO3MOXKHO YCUIIUTh TEXHOJOTUYECKHI MOTEHIIUA I 00ecredeHus
0€30I1acCHOCTH CTPAHBI, TOBHIIICHUS d(PPEKTHBHOCTA SKOHOMHKH M yIyUYIICHHS Ka4eCTBA KU3HU
rpaxaal. B urore B Poccun nomkHa BOSHUKHYTH HOBasi 3KOHOMHUYECKAsl OTpacib, CBSI3aHHAs C
pa3paboTKON U UCHOIb30BAaHUEM IPAKIAHCKUX OCCIIIIOTHBIX aIapaTos.

HoBu3Ha »Toli mporpamMMbl 3aKII04aeTCs B UHTEr Pallii COBPEMEHHBIX U MHHOBAIIMOHHBIX
JOCTHXKEHUH B 00JacTH Majoil OECnMIOTHOM aBHAllMHU, a TAKKe HMCHOJIb30BaHUM IU(PPOBBIX
TEXHOJIOTUH, BKJIIOYasi HU(PPOBOH 00pa30BaTEIbHbBIN KOHTEHT.

Metoasl u popmsbl peanusanuu IIporpaMmel:

—  OJIHUM U3 KJIIOUEBBIX METOJIOB SIBJISIETCSI IPOEKTHO—OPHEHTHPOBaHHOE 00y4YeHHe,
KOTOpOE€ MO3BOJISIET 00y4YaloIMMCS IPUHUMATh AKTUBHOE y4acTHE B pa3paboTKe U peau3aluu
peanbHBIX TPOEKTOB, CBS3aHHBIX ¢ wucnoidb3oBanueM bBAC. OToT Merom cmocoOCTBYeT
yrIyOJICHUIO 3HAHUM, PAa3BUTHIO TBOPUECKOT'O MBIIIJICHHS U HABBIKOB KOMaH/IHOM paboThI;

— HUHTEPaKTHBHbIE MeTOJAbl 00y4YeHHUs], TaKHM€ KaK CHUMYJSILHUS M BUPTYyalbHbIE
nabopaTopuu, UrparoT BaXHYI poib B MOATOTOBKe crnenuanuctoB nmo BAC. ChnernuanbHbie

MpOrpaMMHBIE KOMIUIEKCHl MO3BOJISIIOT MOJAEIUPOBATH Pa3JUYHbIE CIEHAPUU IOJIETA JAPOHOB,
aHAJM3UPOBATh MOBEACHUE aIMapaTOB B CIOXKHBIX YCIOBHUSX U MPOBOJUTH IKCIIEPUMEHTHI 0e3
pHUCKa MOBPEXKAEHUS TOPOTrOCTOSNIEH TEXHUKH;

— TMpaKTHYeCKHEe 3aHATHS, e 00yJaromumecs MOTyT HEIIOCPEACTBEHHO YIIPABJIAThH

OeCIMIIOTHBEIMHA ABHAIIMOHHBIMHU CHCTEMaMH, ABJIIIIOTCA HEOThEMJIEMOH YacTbhIO yqe6H01"o

Impornecca. OTH 3aHATHS ITO3BOJIAIOT OTpa60TaTI> HaBBIKHW YIPABJIICHUA APOHOM, OLCHHUTL €ro



ITOBEJCHUE B PA3IIMYHBIX CUTYallUsIX U yCOBEPLUICHCTBOBATh TEXHUKY TUIOTHPOBAHUS;
— TeopeTHYeCKHEe JIEKIMH U CeMHHAPCKHUe 3aHATHS, HAlPaBJICHHbIC HA U3Yy4YCHUE
OCHOB OECNMJIOTHBIX aBHAIIMOHHBIX CHUCTEM, IPUHLMIIOB IOJIETa U YIpPaBJIEHUS, TEXHUYECKOTO
YCTPOMCTBA U acneKToB NpuMeHeHust BAC B pa3iMyYHbBIX OTpacisX;
—  COpeBHOBAaTeJbHbI METOJ — 3TO CIIOCOO BBIMOJIHEHUS TPAKTUUECKUX YITPaskHEHUI
B (hopme copeBHOBaHMI. CyIIHOCTh METO/A 3aKIIOYAaeTCsd B MCIOJb30BaHWU COPEBHOBAHUN B
KauyecTBE CPE/ICTBA MOBBIIIEHUS YPOBHS MOATOTOBIEHHOCTH 00yUYaOIIUXCsl.

dopMaMHi OpraHu3anMu 3aHATHI SBISIOTCA TpyNmoBas (TeopeTHyeckas 4acTh) H
WHIUBUAYAIbHO — ITPYyNIoBas (IpaKTUYECKas 4acTh).

Ilenarornyeckas meneco00pa3sHOCTb HACTOALIEH NMPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO
II0CJIe €e OCBOEHMs 00ydaroIiuecs Mojy4aT 3HaHUS U YMEHMs, KOTOpbIe MO3BOJSAT UM IOHSThH
OCHOBBI yCTPOHCTBA OECITMIOTHOI'O JIETATEIbHOI0 alapaTa, IPUHIMIIEI paOOThI BCEX €ro CUCTEM
U UX B3aMMOJEUCTBHS, TEXHOJIIOTMIO NUJIOTHUPOBAHUS M YIPABIEHUSA, @ TAKKE OTTOYUTH CBOU
HaBblkM B nuiuotupoBaHun BAC M DIONYy4UTh COPEBHOBATEIBHBIM OIBIT HAa Pa3IMYHBIX
TPEHUPOBOYHBIX 0a3ax.

Hacrosmas mnporpamMmma COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS H
IpenoaraeT yJaoBJIeTBOPEHUE MM03HABATEIbHOI0 MHTEpeca 00ydyarollerocs, paclIMipeHue ero
MH(OPMUPOBAHHOCTH B 00JacTH OECHUIIOTHBIX JIETATENbHBIX allapaToB M CUCTEM, a TaKxkKe
oboraiieHne HaBbIKAMH OOIEHHS W NPHOOpPETEeHHWE YMEHMH COBMECTHOW JAEATeNbHOCTH IpU
OCBOCHMH IPOIPAMMBI.

Heap IIporpamMMbl TOMOJHUTEIHHOrO 0Opa3oBaHUs MpeiArnoiaraeT (opMUpOBaHUE U
pa3BuTHE MpPO(ecCHOHATbHOW OpHUEeHTAluu OOy4yalollerocs, pa3BUTHE HHTEIUIEKTya bHbBIX
CIIOCOOHOCTEH M MO3HABaTEIbHOI0 HHTEpEca K OECIMIIOTHBIM aBUAIIMOHHBIM CHCTEMaM.

3apaun:

JInuHOCTHBIE (BOCIIUTATEIbHBIE):

— BOCIMTaThb MHTEPEC K TEXHHKE M TpPYyly, Pa3BUBAaTh TBOPYECKHE CIIOCOOHOCTH
1 (opMUpOBaTh KOHCTPYKTOPCKUE YMEHUS U HABBIKU;

—  TPHUBUTH KYJIbTYpY NPOU3BOACTBA U COOPKHU OECIUIIOTHBIX aBUALIMOHHBIX CUCTEM;

—  copmupoBaTh UyBCTBa KOJUIEKTUBU3MA, B3aHMOIIOMOIIIH;

—  BOCHHUTAaTh BOJIIO, YyBCTBO CAMOKOHTPOJISI, OTBETCTBEHHOCTH;

— chopmupoBaTh CO3HATEILHOE OTHOIICHHME K O€30MacHOCTH TpyAa Npu
HM3TOTOBJICHUH MOJCICH;

—  BOCHHUTaTh T'PaXXJaHCTBEHHOCTh, TOJEPAHTHOCTh, JYXOBHO — HPABCTBEHHOE
CaMOCO3HaHMNE;

—  QopMuUpOBaTh MATPUOTHUECKYIO MOZUIIMIO MOJPOCTKA Yepe3 BKIIOUYCHHE €T0 B
TEXHUYECKOE TBOPYECTBO U MTO3HABATEIBHYIO AEATEIbHOCTD.

MeranpeamerHsle (pa3BUBaKOIIKeE):



— PasBUTH y 06yqa}01m/1xcsl OJICMCHTHI TEXHHUYCCKOI'O MBIIIJICHUA,

1300peTaTeIbHOCTH, TBOPUECKOW HHUIIUATUBBL;
—  Pa3BUTh IJ1a30Mep, ObICTPOTY peaKLuu;
—  Pa3BUTh yceplue, TEPIEHUE B OCBOCHUU 3HAHUI;

— ¢GopMHUpOBATh OCO3HAHHE POJIM TEXHUKHM W TEXHOJOTHUH JJISi MPOTrPECCUBHOTO

pa3BUTHS OOIIECTBA;

- ITIOBBIIIICHU € CeHCOpHOﬁ YYBCTBUTCIIBHOCTHU, Pa3BUTUC MEJIKOM MOTOPUKU H
CHUHXpPOHU3alINH pa6OTI)I o0eux PYK 3a CUCT O6y‘IeHI/I$I MHAJIIOTHPOBAHUA OeCHMIIOTHBIX

JICTATCJIbHBIX allllapaTOB;

- Pa3BUTHUC HCI/IXO(i)I/ISI/IOJ'IOFI/ILICCKI/IX Ka4eCTB YYCHUKOB: IIaMATb, BHHMAHUC,

CIOCOOHOCTH JIOTUYECKH MBICIIUTh, aHAJIM3UPOBATh, KOHI[EHTPUPOBATh BHUMAHHE Ha TJIABHOM.
IIpeameTrHsblie (00y4yarmme):
- BBIpa60TKa HaBBIKOB NUJIOTUPOBAHUA OECHMIIOTHBIX JIeTaTEIbHBIX arrmnapaTosB;

- AaTb TIICpBOHAYAJIbBHBIC 3HAHWUA O KOHCTPYKIHUH OECHMJIOTHBIX JIETATEIBHBIX

armaparos;
—  HAy4uTh IIpaBUJIaM 00CITy>KUBaHUS, COOPKU OECIUIOTHBIX J€TaTEIbHBIX alllIapaToB;
—  HAy4uTb IporpaMMupoBaHuio bAC;
—  O3HAKOMHTBH C ITPaBUIaAMU O€30I1aCHOM pabOThl C MHCTPYMEHTAMU;
—  O3HAaKOMHUTH C NMPUHIMUIIOM pabOTHl aBHAMOJIEIbHBIX ABUraTeNlel U WX IPaMOTHON
JKCILTyaTaluu;

— J1aTb ICPBOHAYAJIbHBIC 3HAHUA 110 PAAUOIICKTPOHUKE U O6y‘lI/ITI) MMpUHOUIIaM

paboTHI pasuonepearoero 000py10BaHHs, €r0 HACTPOUKO;
—  7aTh 3HaHus B obsactu 3D — MogenupoBanus U npoektupoBanus bAC;

- 06y‘II/ITB IIpaBUJIaM Oe3omnacHoi OKCIlJIyaTalluun OECITMIOTHBIX JIETATENbHBIX

anmaparos.



Cpoxu peanu3aunuu [Iporpammsr: 34 gaca.

YpoBeHb nporpaMmbl: 01HOYpOBHEBast (0a30BbIi YPOBEHb OCBOCHUS).

Pexxnm 3ansaTuii: rpynmna u3 15 genosek, 1 pas B Hemenmo no 1 gac (1 wac B Hepeno,4

yaca B Mecsll, 34 yaca B rox); 1 akageMmuuyeckuii yac - 45 munyt, nepemena 15 MuHyT.

I[lnanupyembie pe3yjibTaTbl 00y4eHHs:

B pe3yiabrare oOydyeHuss oOydamommecss B KOHIE Y4eOHOro roaa OBJIAJCHOT

HEOOXOIMMOMN CUCTEMOI 3HaHUI, YMEHHI 1 HABBIKOB.

byner snamo u ymems B pamxax ocBOeHUs 0a30BOr0 YPOBHS:

Buame:

— TEXHMKY 0€30MacCHOCTH IIPU paboTe C UHCTPYMEHTAMHU
¥ 3JIEKTPOOOOPY10BAHHEM;

— ocHOBHEI BAC;

— OCHOB TEXHHMYECKOT'o ycTpoicTBa U KoMrnoHeHToB BAC;
— s3bIkK TiporpammupoBanue bAC;

— 3HaueHue u npuMmenenue bAC B coBpeMeHHOM MUPE;

— O0COOEHHOCTH PEryJMPOBKHU M YIPABICHUS KBaJIPOKOIITEPOM;
— YCTPOWCTBO Y MPHUHIUI PaOOTHI AIEKTPOIBUTATEIICH.

Ymemuw:

— TOJb30BATHCS PAOOYNM HHCTPYMEHTOM;

— paboTath ¢ AIEKTPOOOOPYI0BAHHEM;

— OCYIIECTBJIATH MAJIOTHPOBAHHUE KBAIPOKOIITEPOB;

— yHOpaBiATh KBajgpokontepom FPV;

— HaACTpamBaTh YaCTOTHI BUIEO MEPEIAOIINX YCTPOHCTB;
— HacTpauBaTh NOJETHBIH KOHTPOJIIEP KBAJPOKOIITEpa;
— HaCTpauBarTh aNmaparypy yrpaBiIcHUs;

— 3apsHKaTh AKKYMYJISITOPBI.

byner 3namo u ymems B pamkax oCBOCHUS MPOJABUHYTOTO YPOBHSI:

Buname:

— YCTPOMCTBO M MPHHIUT PabOTHI paIuorepeaTINKOB;

— Tpoueaypy MoxydeHus, o0padoTKu 1 aHanu3a AanHbIX noneta BAC;
— MpUHIUI paboTh! HOTO MEepEeAAOIIUX YCTPOICTB;

— IpaBMJIa HKCILTyaTallul aKKyMYJIITOPOB

— mnpouecc 3D — mopenupoBanus u npoextuposanus bAC.

Ymemsw:

— JWarHoCTUpOBAaTh W UCHPABIATH OIMIMOKM B paboTe MPOrpaMMHOIO
obecrieyeHus mpu paboTe ¢ JaHHBIMH, MOJTYYEHHBIMU MPU PaboTe C MOIe3HON
Harpy3Koi;

— MOZAENNPOBATh U MPOU3BOJUTH NleUaTh KOMILIEKTYOmMX moaenein bAC na
3 — D mpunTepe.

ITo
OKOHYAHUIO
Kypca Oyzaer
o0nanarh
CIICAYIOIIUMU
Kauecmeamu:

— TBOPYECKU MOIXOIUTH K COOPKE KBaJAPOKOITEPA;

— yMETh aHAJIM3UPOBATH;

— JOBOAMTH HA4YaTOE JEJI0 J0 KOHLA;

— BBINOJHSATH MOPYYCHHS KOJIJICKTHBA, pab0TaTh B IPYIIIIE;

— OKa3bIBaTh IIOMOIIIL B pa60Te Haa MOACJIBIO pOBECHUKAM U MJIaAUINM
pebsiTam;
— CTPEMHUTHECA COPEBHOBATLCS, ITPOABJIATH ce0s B COpPCBHOBAHHUU.




2. Y4eOHBIH NJIaH MPOTPaMMBbI

HaunmenoBanue

Bcero
YPOBHS Homep u HaumMeHOBaHHMe MOLYJISA 4ACOB Teopus | IIpakTuka
NpOrpamMmsl
Monyns Nel. «OcHOBBI OECHMIOTHBIX
ABHAI[MOHHBIX CHCTEM (BAC): 2 2 0
apxutekrypa, bAC»
Monyne Ne2. «TexHndyeckoe yCcTpoHCTBO U 2 1 1
KOMITOHEHThI BAC»
. Monyne Ne3. «lIpuHuunsl monera
3 8 1 7
= ynpasiyieust BACy»
%*; Monyinb Ned. «IlporpammupoBanne BAC 9 0 3
2 JUTS TIOJIETOB BHYTPH momerienus Python»
= Monyib No5. «ITporpammupoBanue
2 KOHTpoOJuIepa, ycraHOBJIeHHOro Ha BAC 2 1 3
2. npu nomomu C++»
>
= Mogyne Ne6. «Mcronb3oBaHue AaTYUKOB
3 3 1 2
m BAC u cOop TaHHBIX»
§ Monyns  No7. «OOpaboTka u aHaIM3 5 1 1
= na”HeIx mojera BACy
Mopaynb Ne8. «IIpumenenne BAC B 3 5 0
Pa3TUYHBIX OTPACTISX)
Monynbs Ne9. «3D — MopenupoBaHue u
5 1 4
npoektupoBanue bAC»
Monyns NelO. «I"onounsiit BAC» 5 1 2
Hroro: 34 11 23




3. YueOHO-TeMAaTHYEeCKHH IJIAH

3.1. YTII mporpamMMbI COCTOHUT U3 OJHOTr'0 6a30BOr0 ypoBHs ocBoeHHs. CoepkaHue KaxI0ro YpOBHS MOCTPOSHO HA MOJYJIbHOM ITPUHITHIIC.
CTpykTypHOH enuHUIEH ydueOHOro MOIyJNs SBISIIOTCA TeMbl. B peanuzanuu mporpamMmbl MpUMEHSIETCS MOITamHas TEXHOJOTHS OOY4YeHHS OT
«IIPOCTOT0» K «CIIOKHOMY).

3.2. Baxxnas posib Ipy OCBOSHUHU MPOTrpaMMbl OTBOJUTCS MaTepHUajaM, pa3pad0TaHHBIM B paMKaXx MpUMeHeHHs 11 (HPOBOTro 06pa3oBaTEIbHOTO
KOHTEHTA.

3.3. ITo OKOHUAHUH KaKI0T'0 MOYJISI IPOrpaMMOi IpeaycMoTpeHa (popMa KOHTPOIIS B BHJIE TEMATHUECKOT 0 OITPOca, MPaKTHIECKOro 3aaHus,

IIPOEKTHON pabOTHI.

YCTPO#cTBO M KOMIIOHeHTbI BAC».
Tema 1. OcHOBHBIE TEXHUUECKHE
xapaktepuctuku bAC BepToneTHOrO 1 1 1 0
CaMOJIETHOTO TUIIOB.

Tema 2. Knaccuduxanus 6eciuaoTHBIX
JIeTaTeIbHBIX alllapaToB.

Moayab Nel. «OcHOBBI 0eCTTHIIOTHBIX Tect IHOK Ne 1.
apnanuoHHbIX cucteM (BAC): 2 2 0

= apxutektypa, BAC».

é Tema 1. BBonHOE 3aHsTHE (TEXHUKA

= 1 s 0

2 0e301acHOCTH).

(=3

=y Tema 2. Teoperndeckue ocHobl BAC. 1 1 0 Ompoc B pamkax

TPOWICHHBIX TEM

= Tema 3. Apxutektypa BAC.

§ Tewma 4. 3nauenue u npumeHenuss bAC

§ B COBPEMEHHOM MHpE.

4

= Monayiib Ne2. « Texunueckoe 2 1 1 Tect ITOK Ne 2.
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Tewma 3. Kommnekc ynpasnenust BAC. 1 0 1




Tema 4. Poccuiickue mpou3BOIUTENN

Ompoc B paMKax

PO ICHHBIX
BAC u ux uemnu. poua
TEeM
Moayab Ne3. «IIpuHHuUnNBbI moJjera v Teer IHOK Ne 3.
ynpasjeHus BACy.
Tema 1. be3onacHOCTb MOJIETOB.
Tema 2. Texanka 6a30BOro
nuinotupoBanus FPV.
Tewma 3. Ynpasnenune BAC.
Tewma 4. [Ipaktuka nmonetoB bAC.
Tema 5. AspoarHamMuKa U AMHAMUKA
noJjera.
Tema 6. [TosieTsl B OrpaHUYE€HHOM
MIPOCTPAHCTBE», IPOH — PEICHHT.
Tema 7. 3axBat rpysa.
Bemonnuts
Tema 8. BeimonHeHe KOHTPOIHHOT O TIOJIET C
MOJIETHOTO 33/IaHMUSI. MOTHITHEM
rpys3a
Monayas Ne4. [IporpamMupoBaHue [HOK Ne 4.
JJISl 10J1€TOB BHYTPHU MOMeIIeH sl Tect
Python».
Tema 1. OcHOBBI TPOrpaMMHUPOBAHUS
BAC ua Python. [pakTuueckoe
Tema 2. PaboTa cO CIIMCKOM JIaHHBIX. 3a1aHKe

Tema 3. Pa3paboTka anropurma
aBToHOMHOrO nosera bAC.

Tema 4. Co3aaTh CKpUMNT Ha S3BIKE
nporpamMmmupoBanus Python st
CaMOCTOSATEIILHOTO YIPaBIICHUS
KBa/IPOKOIITEPOM B MIOMEILICHUH 0€3
ucrnosb3oBanus curnaiza GPS.




Moayasb NeS. «[IporpammupoBanue
KOHTPOJIepa, YCTAHOBJICEHHOI'0 HA
BAC npu nomomm C++y.

Tect

L[IOK Ne 5.

Tema 1. 3yueHue HaBBIKOB CO3JJaHUS
AJITOPUTMOB JIJ151 OECTTMIIOTHBIX
JICTaTeJIbHBIX aIapaToB.
(mIporpaMMHpOBaHHE ABTOHOMHOTO
nosera) (Outdoor u Indoor).

Tema 2. O6mue cBeeHHs O A3BIKE
nporpammupoBanus C++.

Tema 3. Peamuzanus C++ B
MIPOrPaMMHPOBAHUU JIPOHOB.
Tewma 4. IIporpammupoBanue
anroput™oB ynpasieHus bAC.
Tema 5. Co3aTh CKpUIIT Ha S3BIKE
nporpammupoBanust C++.

[IpakTrueckoe
3a1aHue

Moayab Ne6. «Mcnosib3oBanmne
aatyukoB BAC u cO0op JaHHBIX».

Tect

LIOK Ne 6.

Tema 1. CeHCOpBI H JATYNKH JJIS
cO0OpaIaHHDIX.

Tema 2. JlaTunku: akcenepomerp,
rupockor, gaasHomep GPS.

Tema 3. laTunku nipu cOopke B
MacTepCKOM.

[IpakTrka
cOopKH

Moayas Ne7. «O0paGoTka U aHaIu3
JaHHBIX mojgeTa BAC».

Tect

ITOK Ne 7.

Tema 1. COop, 0OpaboTKa 1 aHATH3
JTaHHBIX (HOTOrPaAMMETPHUECKOMN
CbCMKMU.

Tema 2. COop, 06paboTKa 1 aHAIH3
JAHHBIX OPTO(OTOCHEMKH.

Moayab Ne§. «Ilpumenenue BAC B
Pa3JMYHBIX OTPACIAX).

Tect

LIOK Ne 8.




Tema 1. Texnonorus npumenenus bAC
B I'€0/1€3UH U KapTorpauu.

Tema 2. Texnonorun npumenenuss bAC
B JIPyTHX OTpPAaCIIiX, TAKUX KaK:

— JIECHOE X035 CTBO;

— OXpaHa OKpY>Karouleil cpesl;

— CEeIbCKOXO0351 CTBEHHBIE Pa0OTHI.

[IpoexTHas
paboTa.
Jokmnan o
TEXHOJOTUU
MIPUMEHEHUS

Moayab Ne9. «3D — moxeupoBanue u
npoektupoBanne BAC».

SN

Tect

LIOK Ne 9.

Tema 1. OCHOBEI ABUaMOACIMPOBAHUA
CaMOJICTHOI'O THUIIA.

Tewma 2. OcHoBbl 3D — MmonenupoBaHus.

Tema 3. 11O gns 3D — MoaenupoBaHusl.

Tema 4. I[Toaroroska 3D — mogenu K
neyaTu.

e e

o O O]

= |k, O| O

Tema 5. Mcnons3oBanue 3D— npuHTepa
JUTS TIeYaTH KOMILICKTYOIIHX.

Tema 6. Beibop HaBecHOTO
obopynoBanus BAC.

Tema 7. MaTtepuansl 11 IPOU3BOACTBA
BAC.

[Ipoussectn
MOZENb JJIs
ME€YaTH.

Moayab Nel0 «I'onounsiii BAC».

Tect

LIOK Ne 10.

Tema 1. 'onounsiit BAC.

Tewma 2. Knacchl, npaBuiia, cyieicTBo.

Tema 3. [TocTpoeHune cnopTUBHOM
TPEHUPOBKHU U COBEPIIECHCTBOBAHNE
MacTepcTBa.

Tewma 4. ['OHOYHBIE TPACCHI».
4.1 B OTKpBHITOM MPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. [IpoxoxaeHrne TOHOYHOTO
HCIILITAHUS.

[Ipoxoxnenue
TOHOYHOTO

UCIIBITAHUA




4.Coaep:xkanue MporpaMMsl
4.1. ba3zoBblii ypOBeHb OCBOCHMSA

Moayab Ne 1. «OcHOBBI OecnJIOTHBIX aBUANIMOHHBIX cucTeM (BAC): apxurekTypa
BAC».

Tema 1. BBonHoe 3ansaTue. TexHuka 6€30MacHOCTH.

Jlexmusi: MHCTpyKTak mo TexHuKe Oe3omacHocTu. TexHuka OesomacHoctH. [IpaBumia
TTOBEICHUS B TIOMEIICHNUH, T/ POBOISITCS 3aHATHSL.

Tema 2. Teopetnueckue ocHOBBI BAC.

Jlexuus: 3HAKOMCTBO C OECHWIOTHBIMM  aBHanMOHHBIMH  cucteMamu (BAC).
Omnpenenenue beciunornoit Apnanmonnont Cuctemsl (BAC).

Tema 3. Apxutektypa BAC.

Jlexuusi: 3HaueHne apXuTeKTypbl A5 3 HekTHBHOTO PYHKIMOHUPOBAHUS U YIIPAaBIEHUS
BAC. Komnonentst BAC camoieTHOro turma.

Tewma 4. 3nauenne u npumeHeHuss BAC B cOBpeMEHHOM MUpE.

Jlexuus: Posb TEXHUYECKUX XapaKTEPUCTHK M pa3MuHbIX BUAOB bAC B pemennn
pa3IMYHBIX 3a7a4.

Mopnysb Ne 2. «Texnuueckoe ycTpoiicTBO U KOMIOHEHTHI BAC».

Tema 1. OcHoBHBIE TexHUUECKHE XapakTepucTuku bAC, BepToJIETHOrO U CaMOJIETHOTI'O
THUIIOB.

Jlexuusi: OcHOBHBIE TexHUYeCKuE XapakTepucTuku bAC BepTONIETHOrO U CaMOJIETHOTO
THUTIOB.

Tewma 2. Knaccudukarus 0eCuioOTHBIX JIeTaTeIbHBIX alllapaToB.

Jlexuun: Bunpl m texuuueckue xapaktepuctukun BAC: Anspocratuueckue BAC,
PeaktuBubie BAC, BAC camonetrnoro tumna, BAC BepToiieTHOro THMa, MYJIBTUKONTEPHbIE U
rudpuaabsie BAC.

Tema 3. Kommutexe ynpasnenns BAC.

[IpaxTtuka: Criocodsl 000pynoBanus ynpasieHus cucrembsl BAC.

Tema 4. Poccuiickue npousBogutean bAC u ux memnu.

Jlexumsa: OcHoBHble Poccuiickue npomsBogutern bBAC. Bxkiag B pasButue
oreuecTBeHHOM nHaycrpuu bAC.

Monayasb Ne 3. «[Ipununnsl nmoJiera u ynpapjaenuss BAC».

Tema 1. be3onmacHOCTh MOJETOB.

Jlekmms:  Ompenenenue Oe3onmacHocTd 1mojeToB B koHTekcTe BAC. 3HaueHue
6e3omnacHocTy s 3 dexTuBHOro M HaaexkHoro pyHkunonupoBanuss BAC. AHanu3 pUCKOB U

OIaCHOCTEMN.



[IpaxTuka: BeinmoaHenue 6€30macHoro nojera.

Tewma 2. Texnuka 6a3zoBoro nuinorupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsTope BBIIOIHUTE B3JIET C TOUKH
cTapra M II0CaJKy Ha TOYHO OOO3HAYCHHYIO ILIOIIANAKYy, HcHoib3ys FPV — pexum s
ynpasneHus. Ilponeture CKBO3b CEpHUI0 BOPOT WM MEXAYy OOO3HAUEHHBIMH MapKepami,
COXpaHss CTa0WIbHYIO BBICOTY M CKOpocTh, B pexume FPV. Brmonnute mosjer mo 3apanee
3aJJaHHOMY MapIIpyTy ¢ U3BMEHEHHUEM BBICOTHI, HCHOB3Ys Kak FPV, Tak u Buj ¢ Tperbero nuna
Uit cpaBHEHUs 2QPEKTUBHOCTU yIpaBieHHs. BrimomHuTe cepuio pazBopoTtoB Ha 180 rpamycos
Ha OrPaHUYEHHON TEeppUTOpHUH, uUcnonb3yss FPV nnsg touyHoro maneBpupoBaHus. Bimonnute
3a/ady o cOOpy OOBEKTOB C pa3IMYHBIX TOYEK KapThl, ucnonb3dys FPV s HaBuranuum
¥ TOUHOCTH IPH MPUOTMKEHUH K KaKIOMY OOBEKTY.

Tewma 3. Ynpasnenune BAC.

Jlexuus: Ilpunuuns! ynpasinenus camoieTHbIMU BAC. IlpakTuka: BBIIOJHUTE B3JET
BAC camoneTrHoro tuma, JOCTUTHUTE 3a/IaHHOM BBICOTHI M CTAOMIM3UPYITE MOJET Ha MPSIMOKN
nuHuU. OCyIIECTBUTE CEPUI0 TOBOPOTOB.

Tema 4. IIpaktuka nmongeroB BAC.

[Ipaktuka: IIpakTika nonetoB bAC.

Tema 5. AoponuHamMuKa U JUHAMHUKa M0JIeTa.

[IpakTuka: BbImomHUTE TOJIET HAa JAPOHE B CHUMYJSTOPE MPU PA3IMYHBIX YCIOBHUSIX
nojnera. (3a7aHue BKIIIOYAeT B ceOs BBINOJHEHHE MAHEBPOB BBICHIETO MIIIOTaXKa, MOJETHl Ha
pa3HON CKOPOCTH U BBICOTE, a TAK)KE B PA3JIMYHBIX MOT'OJHBIX YCIOBHSIX).

Tewma 6. [ToneTsl B OorpaHMYE€HHOM MIPOCTPAHCTBE, APOH — PEHCHHT.

[IpakTuka: BeinmonHuTte 3agaHue MOJET APOHA B OTPAHUUYEHHOM IMPOCTPAHCTBE, BHYTPH
3/1aHMSI UM CKBO3b Y3KHE IIPOXOAbI MEXAY NPENATCTBUIMMU.

Tewma 7. 3axBar rpysa.

[Ipaktuka: BelmonHuTe 3agaHue 3axBaT M I[EpEMEIIEHUE TIpy3a, aKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrimonHeHNE KOHTPOJIBHOTO MOJIETHOTO 3a/1aHUsI.

[IpakTrka: BelmoaHuTEe KOHTPOJIBHOE 3aJaHue o MmoAyo. [Iponerers Tpaccy.

Monayas Ne 4. «IIlporpammupoBanue AJis1 10J1eTOB BHYTPH noMemeHusi. Pythony».

Tema 1. OcHoBbl iporpammupoBanust BAC ua Python.

[Ipaktuka: OCHOBHBIE NOHATHSA O porpammupoBaHuu U ynpasieHHH BAC. OcHOBHEBIE
¢byHKIIMM  mporpaMMHOro  mosera.  OmepalMoOHHBIE CHCTEMBI W TNPOrpaMMBl IS
MIPOrpaMMHUPOBAHUS MTOJIETA.

Tema 2. PaboTa co CIMCKOM JaHHBIX.



[Ipakrtuka: IIporpammupoBanue anroputMoB ynpasienus bAC.

Tema 3. Pa3pabotka anropurma aBToHOMHOro nosnera bAC.

[IpaxTuka: PazpaboTka anroputma aBToHoMHOro noJyieta bBAC.

Tema 4. Tlpaktrueckoe 3amanue: Hamucats nporpammy Ha Python mis aBToHOMHOIrO
nosiera BAC mynbT poTopHoro tuna BHyTpu nomeuienus (B orcyrcrsun GPS curnana).

Moayas Ne 5. «IIporpaMmMupoBaHue KOHTPoJepa, ycTaHOBJeHHOro Ha BAC npu
nomomu C++».

Tema 1. M3ydyeHue HaBBIKOB CO3/IaHMS aITOPUTMOB Ui OCCIMIIOTHBIX JIETATEIbHBIX
anmnapaToB (IporpaMMupoBaHie aBToHOMHOro nosieta Outdoor u Indoor).

[IpaxTuka. Pazpabotats anroputm aBToHoMHOro nosuera Outdoor u Indoor.

Tema 2. OGmmue cBefeHus O A3bIKE TporpaMMupoBanus C++.

Jlexuus: OcHoBHbIe MOHATHS. AnaBUT s3bIKa. [IpocTeie onepamuu.

Tema 3. Peanuzanusa C++ B mporpaMMUpOBaHUU APOHOB.

[Ipaktuka: IIpumMeHeHne TPaKTUYECKUX HABBIKOB IPOrPAMMHUPOBAHUS.

Tewma 4. [IporpamMmmupoBanue anroputMoB ympasienus BAC.

[Ipaktuka: IIporpammupoBaTh OSCHUIOTHUK Ha BBIMOJHEHUE MPOCTEUIINX JCHCTBUI
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tewma 5. Hanucate mporpammy Ha C++.

[IpakTrka: BBITOTHUTE CKPUIT HANIMCAHUS TTPOT PAMMBI.

Moayasb Ne 6. «Mcnonb3oBanne 1atT4ynkoB BAC u cOop 1aHHBIX».

Tema 1. Cencopsl u JaTUMKH U1 cOOpa TaHHBIX.

Jlexnus: Kak paboratot natuuku. Ponp natunkoB Ha yctpoiictBe. [IpakTika: kak
JaTIYUKHA PabOTAIOT ¢ MH(OPMAITUECH.

Tema 2. JlaTunku: akcenepomerp, TUpocko, gamsaomep GPS.

Jlexuus: OnpeneneHue JaTYUKOB U UX POJIb B cUCTEMe ynpaBieHus U Hapuranuu bAC.
3HayeHNE TATIYMKOB JJIsl 00ECIeUeHHs] aBTOHOMHOCTHU, CTAOMIIBHOCTH U 0€30MacHOCTH IOJIETa.

[IpaxkTuka: HTErpupyiiTe AaTYUKU B CUCTEMY YIPABJIEHHUS JPOHA, MOAKIIOYMB UX K
aplyMHO—KOHTpPOJLJIEpY MOJIETA.

Tema 3. JlaTunku npu cOOpPKE B MACTEPCKOM.

IIpaktuka: Tpenaxep JlanbHOMEp paccTOSIHUE B MACTEPCKOM.

Moayab Ne 7. «O0padoTka u aHaau3 JaHHbIX moseTa BAC».

Tema 1. COop, 06paboTka 1 aHAIN3 JaHHBIX (OTOrpaMMETPUUYECKON ChEMKH.

Jlexnus: M3ydenue TexHonoruu coopa u 06paboTka TaHHBIX (HOTOrpaMMETPHS ChbEMKH.

[IpaxTuka: AHaNM3 NOJYy4YEHHBIX JAHHBIX IO CPEACTBAM (POTOrpaMMETPUUECKON ChEMKH.

Tema 2. C6op, 06paboTKa 1 aHAJIN3 TaHHBIX OPTO(POTOCHEMKH.



Jlexnus: M3yuenue TexHonoruu coopa u o6paboTka TaHHBIX OPTO(POTOCHEMKH.

[IpakTrka: AHaNM3 MOJYYEHHBIX JAHHBIX [0 CPEACTBAM OPTOHOTOCHEMKH.

Moayab Ne 8. «Ilpumenenne BAC B pa3jimuHbIX 0TPACISIX».

Tema 1. Texnonorus npumenenuss BAC B reone3uu u kaprorpadumu.

Jlexnus: Pazeutue u npumenenus BAC B reonesun u kaprorpadun. Coop u odpadoTka
nauHbIX. [Iporenypa mo ucrmoab30BaHUIO BO3IYITHOTO MPOCTPAHCTBA.

Tewma 2. Texnonoruu, npuMmensieMbie BAC B Apyrux oTpacisx, TAKUX Kak:

—  JIECHOE XO3SiCTBO;

—  OXpaHa OKpYXarouiei cpepl;

—  CeJIbCKOXO3s5IIICTBEHHBIE PAOOTHI.

Jlexuusi: MOHMTOPUHT U MHBEHTapu3auus yroguid. Co3laHue 3JIEKTPOHHBIX KapT MOJIEH.

Jlekuus: YTOYHEHHME TpaHUIl JIECHUYECTB. BbIABIeHHWEe U oOlleHKa ymiepba oOT
YPE3BBIYANHBIX CUTYaLHM.

Jlexnus: COop, aHanmM3 U aKTyalu3alds JaHHBIX O COCTOSHHH OKPYKaIOIIEH Cpemsl.
@ukcauys BbIABICHHBIX HAapyLIEHUH SKOJIOIMYECKOr0 3aKOHOAATENbCTBA. BblsiBieHUE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OMpeeTIeHNEe UX 00bEMOB.

Moayab Ne 9. «3D — mogeanpoBanue u npoekTupoBanue BAC».

Tema 1. OcHOBBI aBHAMOACITMPOBAHUS CAMOJIETHOTO THUIIA.

Jlexnus: OnpeneneHne aBUaMo/IeTMPOBAHUS U €r0 3HaU€HUE B 00 yUEHUH, Pa3BIICUCHUIX
Y HAay4YHBIX HccienoBanusx. [IpakTuka: BeIOpaTh MaTepHuanibl u coopaTth kopnyc BAC.

Tema 2. OcHoBsl 3D — MmogenupoBanus.

Jlexus: OcHOBHbBIE TEpMHUHBI U MOHATUA B 3D — Mopenuposanuu. Ilporecc co3nanus
3D moneneii.

Tewma 3. [Iporpammuoe obecneuenue ais 3D — monenupoBaHusl.

[IpakTuka: [IpoexkTupoBanue kopnyca u aeraineid bAC.

Tewma 4. [Tonroroka 3D — Mmonenu k mevarTy.

[Mpaktuka: IlomroroButs 3D-momens st medatw Ha 3D-mpuaTepe. OTpaboraTh
IpUMEHEHHE COOTBETCTBYIOLIErO0 HHCTPYMEHTAPHs IPOrPaMMHOTr0 0OecredeHusl.

Tema 5. Ucnons3oBanue 3D — npuHTepa, neyatsh KomriekTyromux BAC.

Jlexuus: TexHosiorus padotsl 3D mpunTeEpa.

[Tpaktuka: ITeyaTh KomMmiekTyronmx aeraiei. [lnudporka u o00padoTka aeTaneu.

Tema 6. Beioop HaBecHoro obopynoBanus BAC.

[Ipaktuka: Dkcrutyatanus HaBecHoro ooopyaoBanusi BAC.

Tewma 7. Matepuains! st npousBoactsa BAC.

Jlexnus: 3HaueHne IpaBUILHOTO BEIOOpa MaTepuaoB s npousBonactsa bAC.



[IpakTuka: BeiOpaTh onTuMaIbHbIe MaTepUabl 1 mpousBoacTBa kopnyca BAC ¢

y4eToM TpeOOBaHUI 11O MPOYHOCTH, a9POJUHAMUKE U SKOHOMUY €CKOH 3(D(PEKTUBHOCTH.
Moayab Ne 10. «I'onounsblii BAC».

Tema 1. I'onounsiit BAC.

Jlexuust: Onpenenenue roHouHoro BAC u ux poib B COpPEBHOBAHUSX U YEMITHOHATAX.

[IpaxTuka: PazpaboTtaTs u HacTpouTh criopTuBHYI0 BAC 1151 yuacTus B TOHKax.

Tewma 2. Knacchl, nmpaBuiia, CyaeicTBo.

Jlexnus: 3HaueHue copeBHoBaHui o BAC ans pa3BUTHS MHIYCTPUU U TEXHOJIOTHH B
o0acTy OECITMIIOTHON aBHALNH.

[Ipaktuka: IlogroroBka K y4acTMIO B  COPEBHOBAHUSAX [0 ABTOHOMHOMY
NUJIOTUPOBAHUIO, COOIII0Iasl TPaBHiIa M TPEOOBAHUS K YUaCTHUKAM.

Tema 3. [TocTpoeHre CHOPTUBHOM TPEHUPOBKU M COBEPIICHCTBOBAHUE MAaCTEPCTBA.

[Ipaktuka: YiydiieHne HaBHIKOB MAaHEBPUPOBAHUS M HABUTALUU ITyTEM IPOXOXKICHUS
CJIOKHBIX MapIIPyTOB Ha BPEMSI.

Tewma 4. 'OHOYHBIE TPACCHI.

[Ipaktuka: IIpoxoxxaeHrne rOHOYHBIX TPACC B OTKPHITOM ITPOCTPAHCTBE.

[IpakTuka: [IpoxokaeHNe TOHOUHBIX TPACC HA CUMYIISITOPE, OTPAOOTKa CIOXKHBIX
MapIuipyToB.

Tema 5. Ilpoxoxaenue ronounoro ucnbitanud. [Ipaktuka: [IpoxoxaeHrne rOHOYHBIX

TpacC Ha BpEMs, BBIITOJTHECHHUE CJIOXHBIX U IMMPOCTHIX T'OHOYHBIX HCITBITAHU.



5. Kajennapunlii yaeOHblii rpagpuk

Cpoku

Bcero

HaumeHnoBaHue KoauyectBo | IIpogoskuTeIbHOCTD.
peanu3anuu, JAucuunianubl (MOaYJIH). aKajaem. .
(Homep) . 3aHATHIA B OJHOTO 3aHATHUS
e KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOEHUS 4acoB B HexeITIo )
Y4eOHBIX HeeJIb rox

1 1 Monaynbs Ne 1. «OcHOBBI O€CTHMIIOTHBIX aBUAITMOHHBIX 2 1 40
cucteM (BAC): apxutekrypa, BAC».

1 2 Mogyne Ne 2. «Texuuueckoe yCTpOMCTBO U KOMITOHEHTHI 2 1 40
BAC».

1 10 Mopnyns Ne 3. «[Ipuauunmne! nonera u ynpasieHust BACy. 8 1 40

1 2 Monayne Ne 4. «IIporpammuposanne BAC nns nosietos 2 1 40
BHYTpH nomerienus Pythony.

1 2 Monyns Ne 5. «[IporpamMmupoBaHue KOHTpPOJUIEPA, 2 1 40
yctanoBJieHHoro Ha BAC npu nmomoiu C++y.

1 3 Mogyne Ne 6. «Mcnonb3oBanue natunkoB BAC u cbop 3 1 40
JAHHBIXY.

1 2 Monyne Ne 7. «O6paboTKa U aHANW3 JAHHBIX MOJIETa 2 1 40
BAC».

1 3 Monyne Ne 8. «llpumenenne BAC B pa3nmuHbIX 3 1 40
OTPACIISIX»

1 7 Monyns Ne 9. «3D — MonenupoBaHue U IPOSKTHPOBAHNE ) 1 40
BAC».

1 2 Monaynb Ne 10. «I"onounsrit BAC». 5 1 40




6. OeHOYHBIEe MAaTepPHAJBI
6.1. @opMbI IHATHOCTHKH YCIEIIHOTO OCBOEHHsI MOIYJIei MPOrpaMMBbl

HaumenoBanue Dopmbl Dopmbl YpoBHH 0CBOCHHUS 3HAHHH
MO YJIsA 3aHATHHI MoJABeeHHs UTOr0B Hu3skuii Cpeannii OTtcyrcrBHe 3HAHMHT
YPOBEHb YPOBEHb 3HAHU I
3HAHUM
Ba3oBblii ypoBeHb 0CBOEHHS NMPOrPAMMBI

Moayas  Ne 1. | Jlexnuw, Omnpoc ciaymareneil mo npoieHHbIM | OTCYTCTBUE Hesnauurensubie | IIpounsie 3HAHUS B
«OCHOBBI JUCKYCCUU TeMaM, MIO/IBEICHUE UTOTOB | 3HAHUH, ciadble | 3aTpyAHEHHUS B | IpaBHIIAX TEXHUKH
0eCIUJIOTHBIX (TeopeTnyeckue | AMArHOCTUKU OCBOCHUS MOAYJIS. 3HAHMUS 0 | oTBeTax no | 6e3omnacHocTH,
aBHALMOHHBIX 3aHATHS) Temsl 115 onpoca: IIPOHIEHHOM TEPMUHOJIOTHH U | ONPEAEIEHUX,
CHCTEeM (BAC): — IpaBUJIa TEXHUKH O€30MaCHOCTH; MaTepuae OIIpENEIEHUSIX IIPUMEHEHUU U CTPYKTypE
apXHMTeKTypa, —onpenenenue bAC; BAC BAC
BAC». — xommoHeHTsI BAC;

— 3HayeHue u npumenenue bAC;

— posib BAC B coBpemeHHOM Mupe,

KaKMe 3aJ]a4uM peIaoT Ipyu OMOLLIHU

BAC
Moayab Ne 2. | Jlekumnnu, Ompoc ciymareneit mo npoiaeHHbM | OTCyTCTBUE Hesnauurensnbie | [Ipounsie 3HaHUS B 001acTH
«Texnuueckoe JUCKYCCUU TEMaM, MOJIBEICHUE UTOTOB | 3HAHUI, ciadble | MPOOeb B | TEXHUYECKOr'0 YCTPOUCTBA.
YCTPOICTBO U | (TeopeTnyeckue | AMArHOCTUKU OCBOEHUS MOJYJIS. 3HaHUSA O | 3HaHUU 3HaHMs 1O  IapaMmerpaM
KOMIIOHEHTBI 3aHATHUSA). — TEXHUYECKHE XapaKTEPUCTHKHU | MPOUTEHHOM TEPMUHOJIOTHH U | KJIACCH(UKALIUN BAC.
BAC». [IpaxkTuueckue BAC  (BepToneTHOro/caMOJIETHOTO | MaTepuae OTPEENEHUIX Texuuueckue

3aHATUSA TUIIA); TEXHUYECKOT O XapaKTepUCTUKH

— Knaccuduxarnuu BAC; ycrpoiictBa BAC | camosneTHOro u

— Poccuiickue npousogurenn bAC BEPTOJIETHOI'O TUIIA
Moayas Ne 3. BrinosiHeHHE MOIETHOT O 3a1aHUS: Cnaboe ymenue | Ymenue VBepenHnas pabora B
«I[IpuHIHANIBI ITunoTupoBanue npd  TOMOUIM | NUJIOTUPOBAHUS | MPABUIILHO nporpamme FPV
noJiera U cumyssitopoB U FPV. (mpoxoxenue I10JIb30BaThCs
ynpasJjieHusi BAC». Tpacchl 3a 20 ceKyH]) 000pyOBaHHEM
Moayas Ne 4. | IIpaktuyeckue Hamucate nporpammy Ha Python nns | Monens He | He YBEpEHHOE | Mopenb aetaeT
«IIporpamMmupoBaH | 3aHATHUA aBToHOMHOro nonera BAC Mynptu | neraer YIPaBIICHUE
ue BAC I POTOpPHOTrO THUIIA, BHYTpHU
M0JIETOB  BHYTPH




noMeIeHust
Python».

nomenienus». (B orcyrctBun GPS
CUTHAaJja).
— IBMDKEHHE MO N

Moayas Ne 5. | Jlekuuwn, Hanucate nporpammy C++: Cnaboe ymenue | YmeHue VYBepeHHas pabora c
«I[IporpamMupoBaH | JUCKYCCUH — JIB>KEHUE MOJIENIN «BBEPX—BHH3»; | IPOrpaMMUPOBA | TPABUIBHO IpOrpaMmoin

We  KOHTPOJLIepa, | (TEOPETUUECKUE | — ABMXKEHUE KOTKPBITh, 3aKPbITh HUs H0JIb30BaThCS

YCTAHOBJIEHHOTO HA | 3aHATHUS). 3aXBaT» o0opyioBaHUEM

BAC npu momomu | Ilpaktrueckue

C++». 3aHATHS

Moayas Ne 6. | Jleknuw, Hcnonp3oBaHue nporpamMmmHoro | Cnalelii  HaBBIK | YMeHUE YBepeHHas pabota c
«Hcnosb3oBanue JUCKYCCUU obecrieueHus st 00pabOTKU TaHHBIX | COOPKH U | IPaBUIILHO o0opynoBaHUEM JUISL
naryukoB BAC n (Teopernueckue | u MIPUMEHEHUS, NOJIy4€HUE | IKCILTyaTalluu M0JIb30BaThCS MOJy4YeHHs] UHPOpPMALUH
cOOp JaHHBIX». 3aHATHUA). uH(popMauu U3  TOJY4YEHHBIX | 000pyaoBaHMs | 00OpyIOBaHUEM U

Moayar Ne 7. | IIpaktudeckue | JaHHBIX IIPUMEHEHUE

«Oo0padoTka M | 3aHATHUSA TEXHOJIOTUU

aHaJIu3 AAHHBIX

nojera BAC».

Moayas Ne 8. | Jlekuun, Hamucate  nmoxian, mnoaroroButs | He  packpeita | [Ipesentanms Bribpana aKTyaJIbHast
«IIpumenenue BAC | nuckyccun npezeHTanuio Ha Temy: «BAC B | Tema pgoknana, | HOArOTOBJIEHA, HE | OTpacib npuMmeHenus bAC,
B Pa3IUYHBIX | (TEOPETUUECKHUE | pa3IMUYHBIX OTPACIIAX» IIPE3EHTALUS HE | pacKpblTa  TeMma | JIOKJaJ HOJHOCTBIO
0TPACIAX». 3aHSTUSA) MIOJIFOTOBJIEHA JIOKJIafa PAaCKpbIBaET TEMY

Moayab Ne 9. «3D — | Jlekuun, Opranm3oBath MacTep — kiacc, B | CnmaOblii HaBBIK | YMeHUE VBepeHHas pabora,
MOJECJMPOBAHUE M | JUCKYCCHH pamMkax KOTOPOro clymaTeian | cOopKu U | IPaBUIIBHO MOJEIUPOBAaHHE U cOOpKa
NPOEKTHPOBAHHUE (TeopeTudeckue | CMOACIUPYIOT W O(GOPMAT MOJEh | MOICIUPOBAHUS | MOJIH30BATHCS MOJIEIN

BAC». 3aHSTUA) BAC BAC o0opyioBaHUEM

Moayar Ne 10. | IIpaktuueckue | IlpoBeneHne HMTOrOBOrO TOHOYHOT'O

«I'onounslii BACy». | 3aHATHA COPEBHOBATEJILHOI'O mnoJjera Hu

y4JacTHhe BCEX CIIylIaTelied B
COPEBHOBAHHUHU




7. PecypcHoe obecrieuenme
7.1. TpeGoBaHus K MOMeEIIEHUSIM

7.1.1. Cnenuanu3upoBaHHbIE KJIacChl (KPY)KKH) cO37al0Tcs Ha 0aze o0meo0pa3oBaTeIbHBIX
opraHu3anuii (IKoI).

7.1.2. Komu4ecTBO paboyux MECT JJIsl CO3JAHUS CIIENHAaTM3UPOBAHHOIO Kiacca (KpyXka) — HE
MmeHee 12 pabounx mMecT I 00ydaromuxcs.

7.1.3. Jlns co3gaHus CrieUaiu3uPOBAHHBIX KIACCOB (KPYKKOB) HEOOXOIUMO MPETyCMOTPETh
MOMEIIIeHHs 1151 TPOBEICHUS Ay TUTOPHBIX, MPAKTUYECKUX 3aHSATUN U OpraHU3alNH MOJETHBIX 30H.

7.1.4. Jlna npoBeneHUs] ayJUTOPHBIX M NPAKTHUECKUX 3aHATHUH, KOTOPOE BKJIIOYAET B cedsd
ClIeZyIoIre 30Hbl B COOTBETCTBUU C KOJMYECTBOM pabOYMX MECT:

— pabouyasi 30Ha CO CTOJIaMHU, O0OPYZAOBaHHAs B TOM YK CII€ IEPCOHAIBHBIMH KOMIIBIOTEPAMU;

— PEMOHTHas CTaHlus U 30Ha 3D—neyaty;

— pabouee MeCTO MpenogaBaTens;

— Majas [oJieTHasl 30Ha.

Jlns mpoBeneHus ayIMTOPHBIX, IPAKTUY€CKUX 3aHATUN U OPraHU3aLUN MaJIOW ITOJIETHOM 30HBI
PEKOMEH0BAaHO O0ECIeunTh nmoMelieHne miomaasio He MmeHee 100—120 M 2 1 BBICOTOM MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas moieTHass 30Ha — OOOpyAOBaHHAs IUIOIMIAJKA JUJIS JUCTAHI[MOHHOTO
MUWIOTHPOBAHUST OECHUIOTHBIX BO3AYIIHBIX CYIOB PEKOMEHJIOBAHO O00ECIEeYUTh MOMEMICHHE OOIIei
wiomaasio He MeHee 100 M2 1 BBICOTOM MOTOJIKA HE MEHee 3 M.

7.1.6. Bo Bcex mNOMEIIEHUSX HEOOXOAMMO OOECIIEYUTh OCBEIICHHUE B COOTBETCTBUU C
neiicteyronmmu TpedosanusiMu (CanllnH) x BHyTpeHHEMY OCBelIEHUIO PabOUnX MECT.

7.1.7. Bo Bcex MOMEIIEHUSAX HEOOXOAMMO 00€CIIeYnTh HaMune ceTu IHTEpHET CO CKOPOCTHIO
He menee 100 M6/c.

7.1.8. Ilpu opraHu3ayy MOJIETHBIX 30H HEOOXOAUMO 00ECHEUNTh HaJIHIne AEMII(PHUPYIOIIETO
NOKpBITUS 1oJia. [IoBepXHOCTh TOmKHA OBITH MATOBOM M UMETh HEOJHOPOAHBIN pUCYHOK. [lomycTuMo
UCIOJIb30BAaHUE HAllEYaTaHHbIX OAHHEPOB.

7.1.9 Tlpu opranuzamuu pabounx MecT 00y4aromuXcs IS MPAaKTUYeCKuX padoT HEOOXOAMMO
obecrieunTh (PYHKIMOHAIBHBIE CHCTEMbl BEHTHJISIIMM M OTOIUICHHS, IO3BOJSIONIUE MPOU3BOIUTH
IPAaKTUYECKUE 3aHATHS, a TaKXkKe HaJIUyue KOHTYypa 3a3eMJICHUS IS DSJCKTPONUTAHUS U CETH
CIa0OTOYHBIX MOAKIIOYEHUN C ONTOPA3BA3KONH U BHYTPEHHUM CONPOTUBJICHUEM K JJEKTPOMUTAHUIO U
cnaboTOUHBIM ceTssM. HeoOXoanMo o0ecneunTsh Co3/IaHne YCIOBHMA IS COXPAHHOCTH JTOPOTOCTOSIIIETO
o0opynoBaHus (CKJIAJACKOE MOMEIIEHUE JUIsl XpaHEHUs, HaJIMYhe MH)XKCHEPHO—TEeXHUUYECKUX CPEACTB

OXpaHbl, B TOM YHCJE CUCTeMBbI BUICOHAOMOnEeHUs ). O0s3aTeNbHO: TpeOOBaHHUE 10



M0XKapoOe30MacHOCTH — HAJIMYKe MPOBEPEHHOr0 OTHETYIIUTENS, a TAK)KE HAINYUE OTHEYIOPHBIX
Cei(OB UM CYMOK JJIsl XpaHEHHS aKKyMYJIITOPOB.
7.2. MaTepuajibHO — TEXHUYECKO€E OCHAIleHUE MIONIAKH MPOoBedeHHsI 00pa30BaTeIbHOI0
npouecca
7.2.1. OOuas 30Ha:
— CTeJUIaXH JUIS XpaHEHHs] 000pyI0BaHMUS;
— WHTEPaKTHUBHBII HHBEHTAPb;
— SIIMKY JUIsl XpaHEHUs Bellei u 000py10BaHuUs.
7.2.2. Manasi monetHas 30Ha:
— ceTdarblid KyO He MeHee ueM 3X3x3M;
— MarThl JUIs CMSITYeHUs yAapa Ipu NaJeHuU KONTEPOB;
— CTalMOHAPHBIA MOAYJIb; YIbTPa3BYKOBbIE U3JIydaTeNIn MasKu (He MeHee 4 1IT.);

— KOMIUICKT ITPOBOAOB IAJIsA COCIMHCHU A HSHyHaTeHeﬁ; KPCIIJICHUC H3nyaneneI7I Ha CTCHY.

7.2.3. OcHOBHas MOJIETHAS 30HA!

— ob0mas nomaas He MmeHee 100—300 M2, orpakieHre 3auMTHOM CETKOM;

— KOMIUIEKT TPACChI JJIs1 OJIETOB;

— aMOPTHU3HUPYIOIIME MAThI Ha MOJI OOIIECH MOJICTHOM 30HbI;

— CHCTeMa yJIbTPa3ByYKOBOM HAaBUTAIIUM B MOMEIIEHHH, coBMecTUMOil ¢ bBC.
7.2.4. PemoHnTHAas cTaHus ¥ 30Ha 3D—1meuartu:

— CT0J pabounii MOHTaKHUKA;

— paauoarnmapaTypsl;

— pabouee Kpeclo Ha KoJecax;

— CTOJI KOMIIBIOTEPHBII;

— 3D — npunrep;

— TporpaMMHOe obecrnedenue ais cosnanus 3D — moneneit;

— mporpaMmma Jurt nedatv 3D — npuHTepa;

— TasulbHas CTaHLMS ¢ (EeHOM;

— JBIMOYJIOBUTEIIb;

— KJICEBOMU IIMCTOJIET;

— Habop Handuei;

— LITaHT€HUUPKYJIb;

— Habop MapHUPHO—TYOIIEBOI'0 HHCTPYMEHTA;



— KJIIOYHM U1 IPOIIEIUIEPOB;

— HabOp MHCTPYMEHTOB AJIs NalKu;

— nepxatenb «TpeTes pykay ¢ JIyIou;

— KOBPUK JJIs MalKH;

— Tpubop U3MepeHus HanpsHKeHUs OaTapeu;
— PpyJieTKa U3MepuTeNbHas;

— 3aXHUM JUIsI MOTOPOB;

— Habop MIECTUTPAHHBIX KITIOYEH yIITMHEHHBIX;
— Habop OTBEPTOK JIJIs1 TOUHBIX paboT;

— TOPLIEBOM KJIIOY;

— KpUMIIEp;

— IypynoBepT + Habop OuT;

— HOYTOYK;

— MBIIlIb KOMIIbIOTEpPHAS;

— PEMKOMILJIEKT, TMpelHa3HaueHHBId s mporpaMmupyemMoro ydeOHoro Habopa

KBaJIPOKONTEPA;
— PEMKOMILIEKT, TpeIHa3HauYeHHBIN JJIs1 KOHCTPYKTOpa CIIOPTUBHOTO KBAPOKONTEPA;

— Tym0a JJ1sl HHCTPYMEHTOB CJIecapHasl.

7.2.5 Pabouee MecTo 00yJaromerocs:
— NporpaMMHUpyeMbIi yueOHbII HA0Op KBaIPOKONTEPA;
— TpOrpaMMUPYEMbIH Y4eOHBII KBaJPOKONTED;
— KOHCTPYKTOp CIIOPTUBHOT'O KBaJIPOKONTEPA;

— JIONONHUTENbHBIE  aKKyMYJISTOPHl  JJIsI  IPOrpaMMHUpPYEMBIX  y4eOHbIX  HabOpoB

KBaJIPOKOIITEPOB U CIIOPTUBHBIX KBAIPOKOIITEPOB;
— FPV ouku (1iem);
— KJIGEBOMH IIMCTOJICT;
— Habop Haaduie;
— IITaHTCHIUPKYJIb;
— Ha0op MAapHUPHO—TYOIEBOI0 HHCTPYMEHTA,
— KJIFOY IS TIPOTIEJUIePOB;

— npubop usmepenus Hanpspkenus LiPo 6atapen;

— pyJeTKa U3MEPUTEIIbHAS,
— 3aKHMM JUIsI MOTOPOB;

— Ha60p MECTUT'PAHHBIX KJIrouei YAJIMHCHHBIX;



— Habop OTBEPTOK JIJIl TOYHBIX PadoT;

— TOPIIEBOM KIJIIOY;

— KpHMIIED;

— HOyTOYK (nymm [I9BM);

— JIECKTOIHOE MporpaMMHOe obecriedenue 111 HoyTOyka (mmu [I9BM);
— (oTorpaMMeTprudecKoe MporpaMMHOE 0OeCIeueHHIE,

— KOMIBIOTEpHAs MBIIIIb;

— CHUMYJISITOp JJIsl aBTOHOMHBIX ITOJIETOB;

— IporpaMMHOE oOecIiedeHHe I TPEXMEPHOTr0 MOJIEINPOBAHNS;
— pabodee Kpecio Ha KoJecax;

— Tym0a It ”HCTPYMEHTOB CJIecapHasi;

— CTOJI KOMIIBIOTEPHBI.

7.2.6 PaGouee mecTo memarora:
— HoyTOYyK (1mu [I9BM);
— TyJbT PaluOYIpaBICHHUS;
— JIECKTOITHOE MporpaMMHoOe obecriedenue 1t HoyToyka (nmm [I19BM);
— KOMIIBIOTEPHAS MBIIIIb;
— CTOJ KOMIBIOTEPHBIN;
— pabouyee Kpecio Ha KoJecax;
— MO®Y;
— MapuipyTH3aTop;

— poyTep.



8. CnMcoK MCNO0/1b30BAHHOM JIUTEPATYPbI:

denepanpHbiid 3aK0H 0T 29.12.2012 No 273—®3 «O06 obpazoBanuu B Poccutickoit deneparumny

. Yka3  llpe3ugenta Poccuiickoi denepauun oT 07.05.2018 No 204
«O HalMOHANBHBIX LIENSAX M CTpAaTErMUecKux 3amadax pa3Butus Poccuiickoit denepanuu Ha
nepuof 10 2024 rogay.

Pacnopsikenue IlpaBurensctBa P® ot 21.06.2023 Ne 1630—p «O06 ytBepxkaeHun CtpaTeruu
pasBuTHs OecrmmiioTHOW aBuanum Poccuiickorr @enepanuu Ha mepuon mao 2030 roma u Ha
nepcnektuBy 10 2035 rofa v rmiiaHa MEpONpUITHIN TIO €€ peaT3aun.

Pacriopsokenne IlpaButensctBa Poccumiickoit ®eneparmm ot 31.03.2022 Ne 678—p
«O0 ytBepxkaeHnu KoHienuuu pa3BuTHs JOMOJTHUTEIHHOI0 00pa30BaHMsl JeTel U MpU3HAHUH
yTpaTuBIIAM CHITy pacriopsbkeHus [IpaBurenscrtBa Poccuiickoit @enepamnmm ot 04.09.2014

Ne 1726-p».

Opranuzanus  OoOCHYXMBaHUS  BO3AYIIHOTO  JBIDKEHHUS:  YU4eOHHK Ui CPEIHEro
npodeccuonansuoro oopazosanus / A. JI. ®umun, A. P. becryrun, B. A. CannukoB; noa
HayuHol penakuueit 0. I'. [llatpakoBa. — MockBa: U3gatenscrBo FOpaiit, 2022. — 515 ¢c. —
(ITpodeccnonansuoe oobpazopanne). — ISBN 978 — 5 — 534 — 07607 — 3.

becniunotHele seTatenbHble  ammapatbl. OCHOBBI  yCTpoWCTBA W (PYHKIIMOHUPOBAHHS
/AdanacbeB, YueOHuKH 1 yued. mocod. — Mocka: MAU. ISBN:978—-5-85597—-093—7.
becniunoTHbIe JieTaTeNbHBIC amapaThl: HATPY3KH W HArpeB: ydeOHOe mocoOue sl CPEAHEro
npodeccruonanpaoro obpazosanus / B. 1. IToropemnoB. — 2—e u3x., ucnp. u pomn. — Mocksa:
W3narensctBo IOpaiit, 2024. — 191 c. — (IIpodeccuonanbuoe obpazoBanue). — ISBN
978—5-534-10061—7. — TekcT: aaekTpoHHbIi // O6pa3oBaTenbHas miuatdopma KOpaiit [caiT].

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