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1. ITosicHUTe/ILHAS 3aIMCKA
BBenenue

[Iporpamma «becnniioTHbIE aBUAIMOHHBIE cUCTEMBI» (nanee — [Iporpamma) paccunrana
Ha oOydwarommxcsi B Bo3pacte 12 — 17 Jer, cpok peanusanuyd HporpamMmbl | ydeOHBIH TOJI.
[IporpaMmma  mpeamonaraeT  pa3BUTHE OOyJAOIMIUXCS B O0JIACTH  MOJICITHUPOBAHUSA,
MPOrpaMMHUPOBAHMS, TWIOTHPOBAHUS, a TaKKe HampaBliecHa Ha (QOPMUPOBAHUE 3HAHWHA U
HABBIKOB, HEOOXOAMMBIX JiIsi pPabOThl ¢ OCCHUIOTHBIMH aBHAIIMOHHBIMH CHCTEMaMH,
CIIOCOOCTBYET PAa3BUTHIO HHKEHEPHO-KOHCTPYKTOPCKOTO MBINUICHHS. [Iporpamma
«becIOTHBIE aBUAIIMOHHBIC CHCTEMBI» pa3padoTaHa ¢ y4eTOM BO3PACTHBIX OCOOCHHOCTEH U
WHTEPECOB IEJICBON ayAUTOPUU 00yJaIOIUXCS.

[IporpamMma sBisieTCss aBTOPCKOM M COCTaBJIEHA JUIsl OPraHU3AlMM JOIOJHHUTEIBHOU
NesITeNIbHOCTH Ha 0a3e OCHOBHOTO OOIIEro, CpeHero o01iero 06pa3oBaHus U OpPUEHTUPOBaHA Ha
00yJaronIuXxcs, MPOSBISIFOIINX WHTEPECHl U CKJIOHHOCTH B 001acTH HH(POPMATHKH, MATEMaTHKH,
(U3HKH, TEXHOJIOTHH, OCHOB 0€30TIaCHOCTH JKU3HEICATSIIbHOCTH U aBHAIINH.

HopmaTuBHbIE 0CHOBAHUSA VISl Pa3pad0TKU NPOrpaMMbl:

— @enepanbHblil 3ak0H 0T 29.12.2012 No 273-®3 «O06 o6pazoBanuu B Poccuiickoit
denepaunny;

— Vka3 [IIpesunmenta Poccmiickoit  ®emeparmu ot 07.05.2018 Ne 204
«O HaMOHANBHBIX ILEJNSX U CTPATErMUYECKUX 3amadax pa3Butus Poccuiickoir denepanuu Ha
nepuo 10 2024 ronay;

— Pacnopsbkenue IIpaButensctBa Poccuiickoit @eaepanun ot 21.06.2023 Ne 1630
«O06 yrBepkaeHun Crpaternum pa3BUTHs OecnuiaoTHOW aBuanuu Poccuiickoit denepanuu Ha
nepuoa 10 2030 roga u Ha nepcnekTuBy 10 2035 rosa v mIaHa MEpOTIPUSITHIA TI0 €€ peaTu3alumy,

— Pacnopsbkenne IlpaBurensctBa Poccuiickoit @eneparuu ot 31.03.2022 Ne 678—p
«O0 yrBepxaennu KoHuenuuu pa3BUTHS JOMOJHUTEIHHOTO 00pa3oBaHUs JeTe M MpPU3HAHUU
yTpaTUBIINM cully pacnopsbkenus [IpaBurenbctBa Poccuiickoit @enepanuu ot 04.09.2024
Ne 1726-p»;

— IlocranoBnenue ['7aBHOrO TOCYHApCTBEHHOTO CAHUTApHOTO Bpada Poccuiickon
@eneparun ot 28.09.2020 Ne 28 «O6 yrBepxknenun CII 2.4.3648-20 «CanutapHo—
SMUIEMUOJIOTHYECKHe TpeOOBaHUS K OpraHM3alMsIM BOCIUTAaHUS U OOYYEHHs, OTAbIXa U
037I0POBIICHUS AE€TEH U MOJIOICKI»;

— Ilpuka3z MunuctepctBa mnpocsemenust Poccuiickoit @enepamun ot 27.07.2022
Ne 629 «O6 yrBepxnaenun Ilopsaka opraHuzalM M OCYIIECTBJICHHS 00pazoBaTEIbHOM

ACATCIBHOCTH I10 AOIMOJTHUTCIbHBIM O6II.[CO6p330BaTeJ'ILHLIM nporpamMmmam».



HanpasJieHHOCTb NPOrpaMMbl — TEXHUYECKAS.

AKTYaJIbHOCTb IPOrPaMMBbI.

B coorBerctBuM ¢ yrBepxkaeHHOM IIpaButenbctBoM Poccuiickoin  Penepauuu
pacriopsokerneM ot 21 utons 2023 Ne 1630—p Crparerueit pa3BuTus OeCMIOTHON aBHAIIMH HA
nepuon 10 2030 roga u Ha nmepcnekTuBy 10 2035 rona, B ObKalie mecTh ¢ TOJI0BHHOM JIET B
Poccun nomkHa TMOSBUTHCS HOBask OTpaciib SKOHOMHUKH, CBsI3aHHAsh C TPOU3BOACTBOM U
WCIIOJIb30BAHUEM TPAXKIAHCKUX OecnwioTHBIX anmapatoB. Jlannas [Iporpamma B pamkax
denepamsHoro TpoekTal «Kaapsl s BecMIOTHEIX aBHAIMOHHEIX CHCTEM» HAIMOHANBHOTO
npoekTa «becnuoTHbIE aBHAIIMOHHBIE CHCTEMbBD) 00ecnedynBaeT 00ydaromUMCcs BO3MOXKHOCTb
OCBOUTH 3HAHUA B 00J1aCTH OECIIMIIOTHBIX JIETATEILHBIX aIllapaToOB, HABBIKK MTPOrPAMMHUPOBAHHS,
MO/ISTMPOBAHUS U NMUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIEE BPEMsI SIBIITIOTCSI BOCTPEOOBAHHBIMH.
Konnenmus [IporpaMMbl Oka3bpIBaeT BIWSHUE HA PACIIUPEHUE TOTIOJHUTEILHOTO 00pa30BaHMS
oOyyarouuxcs, pealu3aluio MOJOJSKHON TMOJMUTUKHM M CO3JaHHE CHCTEMBbl MOATOTOBKH
CHeluaqucToB B oO0OjacTu pa3paOOTKH, MPOU3BOJACTBA M OKCIUTyaTallMM OECHHJIOTHBIX
ABUAIIMOHHBIX CHCTEM, a TAK)KE€ KOHTPOJIb 32 YPOBHEM KBATM(PUKAIIMU TaKUX CIIeHaancToB. [Tpu
pealMzanMu  TpoeKTa OoJbIIOE BHMMAHUE  YAEISETCS IPUBJICYEHHUIO  OOYdYarolIUXCs
o0pa3oBaTeNIbHBIX OpraHM3allMii K y4acTHIO B Tporpammax Mo OecnHUJIOTHBIM aBHAIIMOHHBIM
cucremaM. TakuM 0O6pa3zoM, BO3MOXKHO YCUIIUTh TEXHOJOTUYECKUH OTEHIIUAI JUIsd 00ecTieueHs
0€30MMaCHOCTH CTpPaHbl, MOBBIIIEHUS (P (HEKTUBHOCTH SKOHOMUKHU U YIYULICHUS KaueCTBa KUZHU
rpaxzaad. B utore B Poccun nomkHa BOZHUKHYTh HOBas SKOHOMUYECKAsi OTPaciib, CBA3aHHAS C
pa3paboTKOil U UCIIOJIb30BAHHUEM TPAKIAHCKUX OECIUIOTHBIX anmnapaToB.

HoBu3Ha 3T0i1 mporpaMMBbl 3aKJII0YAETCS B UHTETPAIlii COBPEMEHHBIX M MHHOBAIIMOHHBIX
JOCTHKEHUM B o0nacTh Mayioil OeCHWIOTHOW aBHAIlMM, a TaK)Ke MCIOJIb30BAHUM LU(POBBIX
TEXHOJIOTUH, BKIO4as HudpoBoii 0Opa3zoBaTeNbHbI KOHTEHT.

Metoani 1 ¢popmbl peanusanuu IlporpamMmbi:

—  OJHMM U3 KJIFOUEBBIX METOJIOB SIBIISIETCS MPOEKTHO—OPUEHTHPOBAHHOE 00yUYeHue,
KOTOpOE TMO3BOJISIET 00ydJaroUMCsl TIPUHUMATh aKTUBHOE y4acTUe B pa3pabOTKe U peanu3aluu
peaIbHBIX TPOEKTOB, CBSA3aHHBIX C ucnonb3oBaHueM bBAC. DToT MeTon cmocoOCTBYyeT
yrayOJIeHNIO 3HAHUM, PA3BUTHIO TBOPUYECKOTO MBIIIJICHUS! M HABHIKOB KOMaH/IHOM paboTHI;

— MHTEPaAKTHBHbIE MeTOAbl O0OY4YeHHsl, TaKHME€ KaK CUMYJSLHUS U BUPTYyaJbHbIE
nabopatopun, WUTpalOT BaXHYI poiib B mojarotoBke crenuanuctoB mo BAC. CrnernuanbHbie

MporpaMMHBIC KOMIIJICKCHI TO3BOJIAKOT MOACIUPOBATH PA3JINYHBIC CHCHApPUHU II0JIETa APOHOB,

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



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

AHAJIM3UPOBATH MOBCACHUC allllapaTOB B CJIOKHBIX YCIOBHAX W MPOBOJUTH 3KCIICPHUMCHTDBI 663
pHUCKa NOBPEXKACHUS JOPOTOCTOSIIEN TEXHUKH;

— NpaKTHYecKHe 3aHATHSA, I7ie 00yJaromuecss MOTYT HEIOCPEICTBEHHO YIPaBIATh
6GCHI/IJIOTHI)IMI/I aBHAallUOHHBIMU CHCTEMaMHU, SABIAIOTCA HEOThEMJIEMOl YacCThIO y‘IC6HOFO
npouecca. OTH 3aHATHUS MO3BOJIAIOT OTPAadOTaTh HaBBIKM YIPABJICHMSI IPOHOM, OLIEHUTH €ro
IMOBCACHHUEC B PA3JIMYHBIX CUTyallUIX U YCOBCPIICHCTBOBATh TCXHUKY IMUJIOTUPOBAHMA,

— TeopeTHYeCKHe JIeKIMH U CEeMHHAPCKHe 3aHATHS, HAIIPABJICHHbIE HA U3Y4YEHHE
OCHOB O€CIMJIOTHBIX ABHUAIIMOHHBIX CHUCTEM, IMPUHIMUIIOB IIOJICTA U YHPABJICHUA, TCXHUYCCKOT'O
yCTpOI\/JICTBa " aCIICKTOB IIPUMCHCHU A BAC B PA3IMYHBIX OTPACIIAX,

—  COPeBHOBATEJbHBII MeTO/] — 3TO CIIOCOO BHINIOJHEHUS TPAKTUUECKUX YIIPAKHEHHUH
B (popme copeBHOBaHui. CyIIHOCTh METOJA 3aKIIOYAETCs B HCIOJB30BAHUU COPEBHOBAHUN B
KaueCTBC CPpCACTBA IMTOBBIICHUA YPOBHA NIOATOTOBJICHHOCTHU 06yqar01u1/1xcs[.

dopmMaMH OpPraHUM3alMM 3aHATHH SBIAIOTCA TpPYNIoBas (TeOpeTHYecKas 4acTb) U
WHIUBUAYAIbHO — rpyNmoBas (MpaKTH4ecKas 4yacTh).

IMeparornuyeckasi 1ejeco000pPa3HOCTb HACTOSIIEH MPOrpaMMbl 3aKJIFOYAETCA B TOM, YTO
MOCJIe €€ OCBOEHHUSI 00ydaroluecs Mojaydyar 3HAHUS U YMEHHUS, KOTOPbIE MO3BOJSAT UM IMOHSTh
OCHOBBI YCTpOICTBa OECIIMIIOTHOT'O JIETATEIHHOT'O ariapara, MPUHLUIIEI pab0OThl BCEX €r0 CUCTEM
U UX B3aUMOJICUCTBUS, TEXHOJOTHIO MWJIOTUPOBAHUS M YIPABJICHUS, & TAKKE OTTOUYUTH CBOU
HaBbIKM B mnwioTHpoBaHMM BAC U mNOMy4uTh COpPEBHOBATENIBHBIM OMNBIT HA Pa3IWYHBIX
TPEHUPOBOYHBIX Oa3zax.

Hacrosimas mnporpaMMa COOTBETCTBYET OOIIEKYJIBTYPHOMY YPOBHIO OCBOEHHUS U
MIPEIoiaracT yAOBJIECTBOPEHUE MO3HABATEILHOTO MHTEpeca 00YyYarollerocs, paciiupeHue ero
MH(OPMHUPOBAHHOCTH B 00JaCTH OECIMIIOTHBIX JIETATENIbHBIX amlapaTOB U CHCTEM, a TaKkKe
oOoraieHre HaBbIKAMU OOLICHHSI M MPHOOpETEHUE YMEHHIl COBMECTHOM NeATENBHOCTH IPHU
OCBOEHHUH IPOrPAMMBI.

Heab Ilporpammbl JOMOJHUTENBHOTO OOpa3oBaHUs IMpearnoJiaraet (GopMupoBaHHEe U
pazBuTHE MPO(PECCHOHAIBHON OpUEHTAMKM OO0ydYarollerocs, pa3BUTHE WHTEIUICKTYalbHBIX
CIOCOOHOCTEH U MM03HABATEIILHOTO UHTEpeca K OECIUIOTHBIM aBUALIMOHHBIM CHCTEMaM.

3apaum:

JInyHOCTHBIE (BOCIUTATE/IbHbBIE):

— BOCIIUTAaTh MHTEpPEC K TEXHUKE WU TPYIy, Pa3BUBATh TBOPYECKHE CIOCOOHOCTH
1 (OpMUPOBATH KOHCTPYKTOPCKHUE YMEHHSI U HABBIKY;

—  TPHUBUTH KYJIBTYPY IPOU3BOJICTBA i COOPKU OECTIUIOTHBIX aBUAITMOHHBIX CUCTEM;

- C(I)OpMI/IpOBaTL 9yBCTBa KOJUICKTHBU3MA, B3AUMOIIOMOIIIH;



— BOCIHMTAaTh BOJIIO, YYBCTBO CAMOKOHTPOJIA, OTBECTCTBCHHOCTH,

— chopMHpOBaTh CO3HATENIbHOE OTHOLIEHWE K O€30IacHOCTH Tpyda Hpu

HU3TOTOBJICHUM MOJICIICH;

- BOCIIMTaTh TI'PAXKAAHCTBECHHOCTb, TOJCPAHTHOCTh, AYXOBHO — HPABCTBCHHOC

CaMOCO3HaHHCE,

—  (opmMHpOBaTh MATPHOTUICCKYIO MO3UIIMIO TIOJIPOCTKA Yepe3 BKIIOUYCHHUE €r0 B

TEXHUYECKOE TBOPYECTBO U ITO3HABATEIIBHYIO JESATEIbHOCTD.
MertanpeaMerHsble (pa3BUBalOLIMeE):

— Pa3BUTH y O6yanOHIHXC$I OJICMCHTBI TEXHHUYECKOI'O MBINIIJICHUA,

n300peTaTeNIbHOCTH, TBOPUECKON MHUIINATUBBI;
—  Pa3BUTH IJ1a30Mep, OBICTPOTY peaKLUu;
—  pPa3BUTh ycepaue, TepIeHHe B OCBOCHNUHU 3HAHUM;

— (¢opMHpOBaTH OCO3HAHHE POJIM TEXHUKH W TEXHOJOTUH I TPOTPECCHUBHOTO

pa3BUTHSA 00IIECTBA;

- IIOBBIIIICHUEC CeHCOpHOﬁ YYBCTBUTCIIBHOCTH, Pa3BUTUC MEJIKOU MOTOPUKHU H
CUHXpOHHU3AIMK paboThl 00eux pyK 3a cueT OOydeHHs MHIOTHPOBAHHS OECHUIOTHBIX

JICTATCJIbHBIX aIlllapaToB;

- pPasBUTUC HCI/IXO(i)I/I?)I/IOJ'IOl"I/ILIeCKI/IX Ka4eCTB YUCHHUKOB: IIaMATb, BHHUMAaHUC,

CIOCOOHOCTH JIOTUYECKH MBICIUTD, aHAIU3UPOBATh, KOHLIEHTPUPOBATh BHUMAHNE HA ITaBHOM.
IIpenmerHbie (00yuyaromme):
—  BbIpa0OTKa HaBBIKOB MIJIOTUPOBAHUS OECIUIOTHBIX JIETaTEIbHBIX aIllapaTos;

— JaTb IICpBOHAYAJIBHBIC 3HaHHUSA O KOHCTPYKIHUHN OeCMIIOTHBIX JIETaTEJIbHBIX

anmnapaTtos;
—  Hay4uTh [IpaBUJIaM OOCITYKUBaHHUs, COOPKU OCCIIIOTHBIX JIETATENbHBIX allllapaToB;
—  HayyuTh nporpammupoBaHuio bAC;
—  03HAaKOMHUTH C MpaBUJIaMH O€30TaCHOM pabOThI C UHCTPYMEHTAMU;
—  O03HAaKOMHUTH C MPUHILMUIIOM pabOThl aBUAMOJEIbHBIX IBUTATENEH U UX IPaMOTHOU
JKCILTyaTaluu;

— JaTb NCPBOHAYAIBHBIC 3HAHUA IO PAJUOSJICKTPOHUKE U 06y‘II/ITB MpUHOHIIaAM

paboTHI paguonepealonIero 000py10BaHys, €r0 HACTPOMKOIH;
—  71aTh 3HaHMA B oOnact 3D — MozienupoBanus u npoektuposanus bAC;

- OGy‘-II/ITL IIpaBHJIaM Oe3omacHo 9KCIUTyaTaluu OCCIUIOTHBIX JIETATEIIbHBIX

arrapaTtoB.



Cpoxku peanusanum IIporpammer: 144 yaca.
YpoBeHb IPOrpamMMbl: 0THOYpOBHEBast (6a30BbIil ypOBEHb OCBOCHHS).
Pe:xum 3ansiTuii: rpynna u3 12 denosek, 2 pasza B Henelno o 2 yaca (4 yaca B HeJelio,
16 gacoB B mecs, 144 gaca B rox); | akagemudecknii yac - 45 munyt, nepemera 10 MuHyT.
IInanupyemMble pe3yJbTaTbl 00y4eHH:
B pesyabTrare o0y4yeHusi oOydamwummecss B KOHIE Y4eOHOro roaa OBJIaJelOT

HEOO0XOIMMOM CUCTEMOI 3HAHW, YMEHHI U HABBIKOB.

byner 3namo u ymems B pamMkax ocBoeHusi 6a30BOr0 ypOBHSI:

3namy: — TEXHHUKY 0€3011aCHOCTHU NpHU paboTe C UHCTPYMEHTaAMHU
1 3JIEKTPOOOOPYIOBAHUEM;

— ocHOBEI BAC;

— OCHOB TEXHMUYECKOT'0 ycTpoicTBa U KoMnoHeHTOB BAC;

— s13bIKM nporpammupoBanue bAC;

— 3HavyeHue u npuMeHenne bAC B cOBpeMEHHOM MUpE;

— 0COOEHHOCTH PETYIUPOBKH U YIIPaBICHUS KBAJAPOKOIITEPOM;
— YCTPOMCTBO M MPUHIIUI PAOOTHI JEKTPOABUTATEIICH.

Vmemos: — T0Jb30BaThCS pabOYNM HHCTPYMEHTOM;

— paboTaTh ¢ NEKTPOOOOPYAOBAHHUEM;

— OCYILECTBJIATh NMJIOTUPOBAHUE KBAIPOKONTEPOB;

— YIpaBIATh KBagpokonrepom FPV;

— HacTpauBaTh YaCTOThI BUJIEO MEPENAIOIINX YCTPOUCTB;
— HacTpauBaTh MOJIETHBIN KOHTPOJUIEP KBAIPOKONITEPA;
— HacTpauBaTh anmnaparypy ylnpaBJIECHUS;

— 3apsHKaTh aKKyMYJISTOPBL.

byner 3namo u ymems B pamkax 0CBOEHHS MPOJBUHYTOTO YPOBHSI:

3name: — YCTPOMCTBO W MPUHIIUI PAOOTHI paIUOTIEPEIATIMKOB;

— Mpoueaypy nojiydeHusi, 00paboTKu U aHaNK3a JaHHbIX nosera BAC;
— TMPUHIUI paboThl POTO MEPENAIONINX YCTPOUCTB;

— IIpaBHJIa DKCILTyaTallud aKKyMYJIITOPOB

— mpouecc 3D — moaenupoBanus u npoektupoBanus bAC.

Ymeme: — JIMarHOCTUPOBATh W HCIPaBJIATH OMKMOKKM B padoOTe MPOTPaMMHOIO
obecrnieueHus npu padoTe ¢ JaHHBIMU, OTYYECHHBIMU MPH paboTe ¢ MOJIE3HON
Harpy3Kou;

— MOJIEIUPOBATh U MPOU3BOIUTH MeUaTh KOMIUIEKTYrouX Moaeneir BAC na
3 — D mpunTepe.

Ilo — TBOPYECKH TOJXOUTh K COOPKE KBAJIPOKOITEPA;
OKOHq%HmO — yMeTh aHaJIHU3UPOBATH;
Kypca Oyzer

ypea by — JIOBOJMTH HAYATOE JIEJIO JI0 KOHIIA;
oOnajgarsb

— BBINOJHATH OPYYEHHs KOJUIEKTHBA, padoTaTh B IPYIIIE;

CIIEMYOIIMMHE .
Kauecmeamu: | — OKa3bIBaTh TIOMOIIL B PabOTE Hajl MOJIETbIO POBECHUKAM M MIIAJIIINM

pebsitam;
— CTPEMHUTBCS COPEBHOBATHCSI, TIPOSIBIISTH CE0SI B COPEBHOBAHHH.




IIponecc HaGopa u d¢opmupoBaHus TpYIIIL.

OO6pasoBarenbHble  OpraHU3aLNN

PYKOBOJICTBYIOTCSI BHYTPEHHUMH HOPMATHBHO — MPABOBBIMU OCHOBAHHUSAMHU NPH (POPMHUPOBAHUHU

mpoliecca Habopa U YKOMIUIEKTOBKH TPYIII Ha IMPOTrPaMMbI JOMIOJTHUTEIHBHOTO 00pa30BaHMsI.

2. Y4eOHBbIi MJIaH NPOrpaMMbl

HaumeHoBaHue
Bceero
YPOBHA Homep u HaumeHOBaHuEe MOYJIsI 4ACOB Teopus | [IpakTnka
NMPOrpaMMblI
Mogayns  Nel. «OcHOBBI OeCHUIIOTHBIX
ABUAIMOHHBIX CUCTEM (BAC): 8 8 0
apxutekrypa, BAC»
Momynb Ne2. «Texaudeckoe yCTpOUCTBO U 8 6 2
koMIoHEeHTBI BACy
§ Monayns Ne3. «IlpuHimumnel monera 36 5 34
= ynpasieHust BAC»
S Mouyne Ned. «IIporpammuposanre BAC
> 10 0 10
2 JUTS TIOJIETOB BHYTPH momereHust Python»
= Monyinb Nos. «ITporpammupoBanue
2 KOHTpoJuiepa, ycraHoBieHHoro Ha BAC 10 2 8
3 npu oMoy C++»
>
= Monaynb Neb6. «cronp30BaHHE TaTYUKOB
3 12 4 8
= BAC u c60p maHHBIX»
Q Mopayns No7. «OOpaboTka u aHaAIN3 8 4 4
A naHubIX nojiera BAC»
Monyns  Ne8. «llpumenenue BAC B 12 12 0
Pa3IUYHBIX OTPACIISIX»
Mopayns Ne9. «3D — monmenupoBaHue M
30 7 23
npoektupoBanue bAC»
Mopaynb Nel0. «I'onounsiit BACy» 10 2 8
Hroro: 144 47 97




3. YueOHO-TeMaTHYeCKHii IIaH

3.1. YTII mporpamMMbI COCTOUT U3 OJHOTO 0a30BOT0 ypoBHs ocBoeHus. CoaepikaHne KaKI0ro YpOBHS IIOCTPOCHO HA MOYJIbHOM MTPHHIIHUIIE.

CrpykTypHON enuHuLEHd ydeOHOro MOAyJs SIBISAIOTCA TeMbl. B peanuszanuu nmporpaMMmbl NPUMEHSETCS MO3TalHas TEXHOJOTUS OO0Y4eHHsS OT

«IIPOCTOr0» K «CIOKHOMYM.

3.2. BaxxHast poJib Ipy OCBOCHUH IIPOTPAMMBI OTBOIUTCS MaTepHaiaM, pa3padOTaHHBIM B paMKax MPUMEHEHUs HU(POBOTO 00pa30BaTEIHHOTO

KOHTCHTA.

3.3. T1o OKOHYaHUU KXKIOTO MOIYJIS IIPOTPAMMO MPeyCMOTPEeHa (hopMa KOHTPOJISI B BHJIE TEMAaTHYECKOTO OMPOCa, MPAKTUICCKOTO 3aJaHMsI,

MIPOEKTHOM pabOTHI.

HaumeHoBaHue HoMep u HauMeHOBaHUE MOAYJIS Tpynoemkocr | Teopusi | IIpakTuka dopMma Matepuana aas HOK
YPOBHS b BCEro 4acoB KOHTPOJIs (uudposoii
NPOrpaMMmblI o0pa3oBaTe/bHbIH
KOHTEHT) *
Moayab Nel. «OcHOBBI 0eCITMJIOTHBIX Tecr I[HOK Ne 1.
apuannoHHbIX cucreM (BAC): 8 8 0
= apxutektypa, BAC».
§ Tema 1. BBogHOE 3aHsATHE (TEXHUKA 2 2 0
§ 6E30MacCHOCTH).
S
3 Tewma 2. Teopernueckre ocHOBBI BAC. 2 2 0
®
E Tema 3. Apxurekrypa BAC. 2 2 0
g Tewma 4. 3nauenue u npumenenus bAC 2 5 0 Ompoc B pamkax
: B COBPEMEHHOM MHpE. MPONJICHHBIX TEM
= Monyab Ne2. « Texunueckoe 8 6 2 Tect LTOK Ne 2.
g YCTPOicTBO U KOMIIOHEHThI BAC».
£ Tema 1. OCHOBHBIE TEXHUYECKHUE
’E xapakrepucTuku bAC BepToseTHOrO 1 2 2 0
s CaMOJIETHOTO TUIIOB.
L%, Tema 2. Knaccudukariyst 6ecriuaoTHBIX 2 2 0
JeTaTeIbHBIX ammapaToB.
Tema 3. Kommnexc ynpasnenust BAC. 2 0 2




Tema 4. Poccuiickue npou3BoAUTETN

Onpoc B pamkax

BAC 1 HX IGITH. 2 2 0 PO IEHHBIX
TeM
Moayabs Ne3. «IIpuHUMOBI M0JIETA U 36 5 34 Teer LHOK Ne 3.
ynpasjenuss BACy».
Tema 1. bezonacHoCTh MOJIETOB. 2 1 1
Tema 2. Texnuka 6a30BOT0 12 0 12
nujotupoBanus FPV.
Tema 3. Ypasneane BAC. 2 1 1
Tema 4. Ilpaktuka noneroB BAC. 8 0 8
Tema 5. AdpoauHaMuKa ¥ THHAMHKA 5 0 2
MoJIeTa.
Tema 6. [loneTsl B OrpaHUYEHHOM 6 0 6
MIPOCTPAHCTBE, APOH — PEHCHHT.
Tema 7. 3axBat rpy3a. 2 0 2
BrimosHuTh
Tema 8. BrimmotHEHHE KOHTPOIHHOTO 2 0 2 MOJIET C
MOJIETHOTO 33/1aHUS. MOJHITUEM
rpysa

MoayJab Ne4. [IporpammupoBanue ILHOK Ne 4.
JJIS1 I0JIETOB BHYTPH MOMeIleHHsl 10 0 10 Tect
Python.
Tema 1. OCHOBBI TPOrpaMMUPOBaHUS 4 0 4
BAC na Python.
Tema 2. PaGora co CIIMCKOM TaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anropurma

2 0 2
aBToHOMHOrO noJiera BAC.
Tema 4. Co3gath CKpUNT Ha SI3bIKE
nporpammupoBanust Python st L —
CaMOCTOSITEIBHOTO YIIPABJICHUS 2 0 2

3a/laHue

KBaJIPOKOTITEPOM B MOMEIIEHUH 0e3
ucnojib3oBanus curnana GPS.




Mopyab NeS. «IIporpaMmmupoBanue

LIOK Ne 5.

KOHTPOJIepPa, yCTAHOBJIEHHOI0 Ha 10 2 Tect

BAC npu nomommm C++y.

Tema 1. M3yuenue HaBBIKOB CO3TaHUS

QITOPUTMOB JIJIs1 OECITUIIO THBIX

JeTaTeNbHBIX aIllapaToB. 2 0

(mporpaMMUpOBaHNE aBTOHOMHOTO

nosieta) (Outdoor u Indoor).

Tema 2. O0uue cBeieHus o sSI3bIKe 5 5

nporpaMmupoBanust C++.

Tema 3. Peanmuszanus C++ B 5 0

IPOrpaMMHUPOBAHUH JPOHOB.

Tewma 4. IIporpammupoBanue 2 0

anroputmoB ynpasyenust bAC.

Tema 5. Co3gark CKpUNT Ha S3bIKE 2 0 IIpakTrnueckoe

nporpammMupoBanust C++. 3alaHue

Moayab Ne6. «cnosib30Banue LTOK Ne 6.
12 4 Tect

naT9ukoB BAC u cO0p JaHHBIX».

Tewma 1. CeHcopbl B maTyuKu s coopa 4 2

JTAHHBIX.

Tema 2. JlaTunku: akceaepoMerp, 4 5

rupockor, nanpbHomep GPS.

Tewma 3. JlaTunku ripu cOOpke B 4 0 [IpakTuka

MacCTEPCKOH. cOopku

Moayas Ne7. «O0padorka m aHaamu3 [HOK Ne 7.
8 4 Tect

JaHHBIX mojeta BAC».

Tema 1. Coop, 06paboTka 1 aHAIN3

JAHHBIX (OTOrpaMMETPUUECKOM 4 2

ChEMKH.

Tema 2. Coop, 0O6paboTka U aHaIU3 4 2

JAHHBIX OPTO(OTOCHEMKH.

Moayib Ne8. «IIpumenenune BAC B 12 12 Teer ITOK Ne 8.

Pa3JHYHBIX OTPACTAAX».




Tema 1. Texnonorus npumenenust bAC
B I'€0/I€3UU U KapTorpaduu.

Tema 2. Texnonoruu npumenenust bAC
B JIPYTUX OTpAcisiX, TAKUX Kak:

— JICCHOE XO3SMCTBO;

— OXpaHa OKPYXKaroUIEH CPEebl;

— CEIbCKOXO3SIIICTBEHHbIE PAOOTHI.

IIpoekTHas
pabora.
Joknan o
TEXHOJIOTHUH
MIPUMEHEHUS

Monayab Ne9. «3D — moaenupoBaHue u
npoextupoBanue BAC».

Tect

I[IOK Ne 9.

Tema 1. OCHOBBI aBHAMOIETUPOBAHMS
CaMOJIETHOTO THIIA.

Tema 2. OcHoBbl 3D — MoienmupoBanusi.

Tema 3. TIO nns 3D — moaenupoBaHusI.

Tema 4. [Togroroska 3D — mogenn
IeYaTH.

o (oI DN

Tewma 5. Mcnons3oBanue 3D— mpunaTepa
JUTSL IeYaTH KOMIUICKTYIOIIUX.

Tema 6. Bei6op HaBecHOTO
o6opynoBanus bAC.

Tema 7. Marepuaiibl Jj1s1 TPOU3BOJICTBA
BAC.

[Ipoussectu
MOJENb JJIs
NeYaTy.

Moayab Nel0 «I'onounsiii BAC».

Tect

LIOK Ne 10.

Tema 1. 'onounsiii FAC.

Tema 2. Knaccel, nmpaBuna, CyaeicTBo.

Tema 3. IlocTpoenue cnopTuBHON
TPEHUPOBKHU U COBEPILIEHCTBOBAHUE
MacTepCTBa.

Tema 4. 'oHOUHBIE TPACCHI».
4.1 B OTKpBITOM NPOCTPAHCTBE.




4.2 Ha FPV.

Tema 5. [Ipoxox1€eHME TOHOYHOTO
HCIIBITAHHS.

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

IIpoxoxneHue
TOHOYHOT'O
HCIIBITAHHUS



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

4.Copneprxanue NporpaMmmbl
4.1. ba3oBblil YypOBeHb 0CBOCHUS

Monyab Ne 1. «OcHoBbI Oecnin10THBIX aBHalMOHHBIX cicTeM (BAC): apxurekTypa
BAC».

Tema 1. BBoaHoe 3ansTHE. TexHUKa O€30I1aCHOCTH.

Jlexuus: WHcerpykrax no texHuke Oe3zomacHocTH. TexHuka Oe3omacHocTtH. IIpaBuna
MIOBE/ICHUS B IOMELLEHUY, II€ IPOBOASTCS 3aHITHS.

Tema 2. Teopernueckue ocHoBbI BAC.

Jlexumsi: 3HakOMCTBO ¢ OecnmwioTHbIMU — aBuanmoHHbIMH  cuctemamu (BAC).
Omnpenenenue becnmnotnoit Asuanmonnoit Cucremsl (BAC).

Tema 3. Apxutexrypa BAC.

Jlexuusi: 3HaueHUE apXUTEKTYPHI U1 3PPEKTUBHOTO PYHKIIMOHUPOBAHUS U YIPABIECHUS
BAC. Komnonentst BAC caMmoseTHOro THIA.

Tewma 4. 3nayenue u npuMenennsi BAC B COBpeMEHHOM MHUpE.

Jlexuust: Posib TEXHUYECKHUX XAPAKTEPUCTHK M pa3inuuHbIX BUI0B BAC B pemenun
pa3IMYHBIX 3a/1a4.

Moayab Ne 2. «TexHn4ueckoe ycTpoicTBo 1 KOMnoHeHTbI BAC».

Tema 1. OcHoBHBIC TeXHUUYECKHE XapakTepucTuku BAC, BEpTOJIETHOTO U CaMOJIETHOTO
THIIOB.

Jlexkmusa: OcHOBHBIE TeXHUYECKUE XapakTepucTuku BAC BepTOIETHOTO U CAMOJIETHOTO
THIIOB.

Tema 2. Knaccuduxanusi 6eCIHMIOTHBIX JIETATENBHBIX allapaToB.

Jlekiuu: Bugel u texuudeckue xapakrepuctuku BAC: Aspocrarnueckue BAC,
PeaktuBubie BAC, BAC camonerHoro tuna, BAC BepTOJIETHOIO THIIA, MYJbTUKONTEPHBIE U
rudpunbeie BAC.

Tema 3. Kommieke ynpasnenust BAC.

[IpakTtuka: CriocoObl 060pyaoBanus yrnpasieHus cucreMbl BAC.

Tewma 4. Poccuiickue npounsBoautenu bAC u ux nemnu.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogutenu bAC. Bkmag B pasButue
oteuecTBeHHOU nHAycTpuu bAC.

Mopyas Ne 3. «IIpuanunsl noJjera u ynpasiaenuss BAC».

Tema 1. bezonacHOCTh MOJIETOB.

Jlexkmusi:  Ompenenenue Oe30macHOCTH TMosieToB B KoHTekcte bBAC. 3HadeHwue
6e3omacHOCTH A APPEKTUBHOTO U HajekHOTo (pyHKIMoHUpoBaHus BAC. AHanu3 pUCKOB U

OITIACHOCTEM.



[Ipaktuka: BeimonHenue 6e301acHOTO MoJIeTa.

Tema 2. Texauka 6a3oBoro nunotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne BAC. B cumynsiTope BBIIIOTHUTE B3JIET C TOUKU
cTapTa M TOCaJKy Ha TOYHO OO0O3HAUEHHYIO IUIOLWAAKYy, Hcnoib3dys FPV — pexum s
ynpasneHus. llposierute CKBO3b CEpUI0 BOPOT WIM MEXAY OO0O3HAUEHHBIMU MapKepaMu,
COXpaHsisi CTaOMIIBHYIO BBICOTY M CKOpPOCTh, B pexxume FPV. Brpimomnurte mosier mo 3apaHee
3aJJaHHOMY MapIIpyTy ¢ U3MEHEHHEM BbICOTHI, UCIIOb3Yys Kak FPV, Tak u BuJ ¢ TpeTbero auua
Ui cpaBHeHMs 3(dekTuBHOCTH ynpasieHus. BemonHute ceputo paBopotoB Ha 180 rpamycos
Ha OTPAHUYEHHON TEeppUTOpUH, HCHoJb3ys FPV mns TouHoro ManeBpupoBaHwus. BeimosHUTE
3a/auy o cOopy OOBEKTOB C PA3IMYHBIX TOYEK KapThl, UCMOib3ys FPV mns HaBuramuu
Y TOYHOCTHU NPU NPUOIMKEHNHU K KaKIOMY OOBEKTY.

Tema 3. Yrpasnenue BAC.

Jlexums: IlpmHnmns! ynpasnenus camoseTHbIMU BAC. IlpakTyka: BBINOJHWTE B3JIET
BAC camonerHoro THmna, JTOCTUTHUTE 3aJaHHON BBICOTHI M CTAOWIM3UPYHTE IMOJET Ha MpSIMOI
JHUHU. OCYIIIECTBUTE CEPUIO IIOBOPOTOB.

Tema 4. [Ipaktuka noseroB bAC.

[IpakTuka: IIpaktuka noseroB bBAC.

Tema 5. AspoHaMHKa U TUHAMHKA TI0JIETA.

IIpakTuka: BselmonHHATE MOJIET HA OPOHE B CHMYJSATOpPE IPU PANIMYHBIX YCIOBHAX
noJsieta. (3agaHue BKJIIOYACT B ceOsl BBINOJIHEHHE MaHEBPOB BBICHIETO MUJIOTaXa, MOJIETHl Ha
pa3HON CKOPOCTH U BBICOTE, @ TAKXKE B PA3JIMYHBIX OTOTHBIX YCIOBUSX).

Tema 6. IToseTsl B OrpaHU4€HHOM IIPOCTPAHCTBE, JPOH — PEHCHHT.

IIpakTuka: BeInogHUTE 3a1aHUE MOJIET APOHA B OTPAHMYEHHOM IIPOCTPAHCTBE, BHYTPH
3/1aHUS WIKA CKBO3b Y3KHE ITPOXOJBI MEKIY MPEIATCTBUAMH.

Tema 7. 3axBar rpysa.

IIpakTuka: BeimosHuTe 3a7aHMe 3axBaT U IEPEMEIICHHME Ipy3a, AaKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinosiHeHHE KOHTPOIBHOTO MOJIETHOTO 3a/1aHUSL.

IIpakTuka: BeimosiHuTE KOHTPOJIBHOE 3a1aHue 1o Moayito. [Iponerers Tpaccy.

Monyas Ne 4. «IIporpaMmmupoBanue 1151 I0J1€TOB BHYTpH nomemenus. Pythony.

Tema 1. OcHoBbl mporpammupoBanus BAC Ha Python.

IIpakTuka: OCHOBHBIE MOHATHUSA O MporpaMmupoBaHuu U ynpasieHun bAC. OcHOBHbIE
¢yHkuuu  nporpamMmmHoro  mosera.  OmepalMOHHbIE — CHUCTEMBl M HPOTPaMMBI  JIJIs
IIPOrpaMMHUPOBAHMSI NIOJIETA.

Tema 2. PaGora co CIIMCKOM JTaHHBIX.



[IpaxTuka: [IporpaMmmupoBanue aaroputMoB ynpasienus bAC.

Tema 3. Pa3zpaboTka anropurma aBTOHOMHOTO Tojieta BAC.

[Ipaktuka: PazpaboTka anroputma aBToHoMHOTO ToJjieta BAC.

Tema 4. Ipaktuyeckoe 3amanue: Hamucars nporpammy Ha Python mis aBroHOMHOTO
nosiera BAC MynbTu potopHoro tumna BHyTpH nomerienus (B orcyrcrsun GPS curnana).

Mopyas Ne 5. «IIporpamMupoBaHue KOHTpoOJIepa, ycTaHoBJIeHHOro Ha BAC npu
nomoru C++».

Tema 1. V3ydyeHue HaBBIKOB CO3JaHMsI QITOPUTMOB JJIsi OECHUIIOTHBIX JIETATEIbHBIX
anmaparoB (porpaMMHpoBaHre aBToHOMHOTO ojiera Outdoor u Indoor).

[IpaxTuka. PazpaboTtaTth anropurm aBToHoMHOTO nojiera Outdoor u Indoor.

Tema 2. O0mue cBeieHus O 3bIKe MporpaMmupoBanus C++.

Jlexusi: OcHoBHbIE IOHATUA. AnaBuT sA3bIKa. [IpocThie oneparuu.

Tewma 3. Peanmuzarust C++ B mporpaMMUpOBaHUH APOHOB.

[IpaxTuka: [IpumMeHeHne MpaKTHYECKUX HAaBBIKOB ITPOrPAMMUPOBAHHUSL.

Tema 4. IIporpammupoBanue anroputMoB yrpasienust BAC.

[Ipaktuka: [IporpamMmmupoBaTh OECHUIOTHUK Ha BBITIOJHEHUE MPOCTEHINNX IACHCTBUN
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hamucarp mporpammy Ha C++.

IIpakTrka: BeINOMHUTE CKPUNT HAMMCAHUS TPOTPAMMBI.

Moayab Ne 6. «Acnoab3oBanue 1aT4ukoB BAC u cO0p TaHHBIX».

Tema 1. CeHcopbl U JaTYMKK Ui cOOpa TaHHBIX.

Jlexumsi: Kak paborator garunku. Pons natumkoB Ha ycTpoiicTBe. [IpakTrka: kak
JaTYUKU paboTaroT ¢ HH(pOpMaIUeH.

Tewma 2. JlaTunku: akcenepoMeTp, TUPOCKoII, qapbHoMep GPS.

Jlexuus: OmnpenesieHue TaTYUKOB U UX POJIb B CHCTeMe yrpaBieHus u Hapurauuu bAC.
3HayeHue TaTYUKOB JUIs 0OecrieueHsl aBTOHOMHOCTH, CTaOMJIBHOCTH U 6€30I1aCHOCTH HOJIeTa.

[Ipaktuka: MHTErpupyiiTe 1aTYUKU B CUCTEMY YIpPaBICHMS APOHA, MOJKIKOYHUB MX K
apayUHO—KOHTPOJUIEPY I0JIeTa.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOIA.

IIpaxtuka: Tpenaxep JaJlbHOMED PacCCTOSHUE B MACTEPCKOM.

Mopayab Ne 7. «O6padoTka u aHaIu3 AaHHBIX nojeTa BAC».

Tema 1. C60p, 00paboTKa M aHAIN3 JaHHBIX (POTOrPAMMETPUUECKOHN ChEMKH.

Jlexuus: M3ydyeHnue TexHoJI0ruu cobopa 1 06paboTKa TaHHBIX (POTOrpaMMETPHs CbEMKHU.

[IpakTrka: AHaIN3 MOJIYYEHHBIX TAaHHBIX 0 CPeICTBaM (OTOrPaMMETPUUYECKON ChEMKH.

Tema 2. C60p, 00paboTKa U aHANIN3 JAHHBIX OPTOPOTOCHEMKH.



Jlexuus: Vzyuenne TexHoJIoTuu cOopa 1 00paboTKa JaHHBIX OPTOPOTOCHEMKH.

[MpakTuka: AHaJIN3 MOTYYCHHBIX JaHHBIX 110 CPEACTBAM OPTO(OTOCHEMKH.

Mopyab Ne 8. «IIpumenenue BAC B pa3iM4HBIX 0TPacasx».

Tema 1. Texnonorus npumenenusi BAC B reozie3un u kaprorpaduu.

Jlexuusi: Pa3Butue u npumenenus bBAC B reone3un u kaprorpadun. Coop u 06padoTka
naHHbIX. [Ipolieypa o ucnoap30BaHUIO BO3YIIHOTO IPOCTPAHCTBA.

Tema 2. Texaonoruu, npumensiembie BAC B Ipyrux oTpacisx, TaKMX Kak:

—  JIECHOE XO3SHCTBO;

—  OXpaHa OKPYXKaroIleH Cpessl;

—  CEJIbCKOXO35UCTBEHHbIE PAOOTHI.

Jlexuusi: MOHUTOPUHT ¥ MHBEHTapu3anus yroauid. Co3aanue 3JeKTPOHHBIX KapT MOJeH.

Jlexumsi: YTOYHEHHWE TpaHUIl JIECHUYECTB. BEBIsSBICHHME © OleHKa ymepba or
YPE3BBIYANHBIX CUTYaIIH.

Jlexiusi: COop, aHAIM3 M aKTyaJlM3alMsl JaHHBIX O COCTOSIHUM OKpY)KArolleWd Cpebl.
@dukcanus BBIIBIEHHBIX HApYIIEHUH OKOJOTHYECKOTO 3aKOHOJATENIhCTBA. BrIsBiIeHHE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U OIpEETICHHE UX 00bEMOB.

Moayab Ne 9. «3D — moaesiupoBanue U npoekrupoBanue bAC».

Tema 1. OCHOBBI aBUaMOJICTMPOBAHUS CAMOJICTHOTO THIIA.

Jlexusi: OnpeneneHue aBUaMOeIMPOBAHUS U €r0 3HaUeHHE B 00YUEHNH, pa3BICUEHHX
Y Hay4YHBIX HccienoBaHusx. [IpakTuka: BeIOpaTh MaTepuaisl U codpats kopmyc BAC.

Tema 2. OcnoBbl 3D — MoaenupoBaHusI.

Jlekusa: OcHoBHBIE TEpMUHBI U TOHATHS B 3D — moaenupoBanuu. [Iponecc cozpanus
3D moxmenei.

Tema 3. IIporpammuoe obecnieuenue i 3D — MoAeTUPOBAHUSL.

[Ipakruka: [IpoextupoBanue kopmnyca u aeraieid BAC.

Tema 4. [Toaroroska 3D — Moaenu K meyaru.

[Ipaktuka: IlogrotoButs 3D-monens ans mnedatu Ha 3D-mpuntepe. OtpaboTarh
MIPUMEHEHHE COOTBETCTBYIOIIET0 HHCTPYMEHTAPUS TPOTPAMMHOTO O0eCTIeueHUsI.

Tema 5. Ucnons3oBanue 3D — npunTepa, neyats komrekryomux bAC.

Jlexmusi: TexHosorust padbotsl 3D npuHTepa.

[Ipaktuka: [Teuats komiiektyromux aeraneid. llnudoska n o6padoTka nerasnei.

Tema 6. Beibop HaBecHOTO 060pynoBanus BAC.

[IpakTuka: Dxcmyaraius HaBecHOTO obopynoBanus bAC.

Tema 7. Marepuans! 1t mpou3sBoictBa BAC.

Jlexuus: 3HayeHre MPaBUIILHOTO BbIOOpa MaTepuanoB Jutst mpousBoactea BAC.



[Ipaktuka: BeiOpath onTuManbHble MaTepualibl Ui Tpou3BoacTBa Kopnyca BAC ¢

y4eToM TpeOOBaHMIA O TPOYHOCTH, a9POAUHAMHUKE U IKOHOMHUYECKON IPPEKTUBHOCTH.
Moayab Ne 10. «I'onounslii BAC».

Tema 1. T'onounsiit BAC.

Jlexus: Onpenenenre roHouHoro bAC u ux poJib B COpEBHOBAHMSX U UEMITHOHATAX.

[IpaxTuka: Pazpaborats 1 HacTpouTh ciopTuBHYIO0 BAC 17151 yyacTusi B roHKax.

Tema 2. Kitaccel, mpaBuiia, CyaencTBoO.

Jlexuus: 3HaueHne copeBHoBaHUM 10 BAC juig pa3BUTHS MHAYCTPUU U TEXHOJIOTMH B
o0nacTu GECIMIIOTHOHN aBUAILH.

[Ipaktuka: IloaroroBka K ydacTHIO B COPEBHOBAHMSIX 10 aBTOHOMHOMY
MUJIOTUPOBAHMUIO, COOMIOAs MpaBuia U TpPeOOBaHUS K YHaCTHUKAM.

Tema 3. IlocTpoeHne CIOPTUBHON TPEHUPOBKH M COBEPIICHCTBOBAHNE MAaCTEPCTRA.

[IpakTuka: YiydiieHre HaBHIKOB MAHEBPUPOBAHUS M HABUTAIlUH ITyTEM MPOXOKIACHUS
CJIOXHBIX MapIIPYTOB Ha BPEMSL.

Tema 4. 'OHOUYHBIE TPACCHI.

IIpaktuka: [IpoxoxxeHrEe TOHOYHBIX TPACC B OTKPBITOM ITPOCTPAHCTBE.

[Ipaktuka: IIpoXxokaeHne TOHOUHBIX Tpacc Ha CUMYISATOPE, OTPaOOTKa CIIOKHBIX
MapuIpyToB.

Tema 5. [Ipoxoxkaenne roHouyHoro ucneiTanus. [Ipaktuka: [IpoxoxkaeHHE TOHOYHBIX

TpacC Ha BPEMs, BBIIIOJTHCHUC CIIOKHBIX U IMTPOCTBIX TOHOYHBIX HCITBITAHHH.



5. Kanengapublii yueOHbIi rpadpuk

Cpoku

Bcero

HaumeHoBaHue Koumn4yectBo | IIpoao/KuTe/IbHOCTD.
) peanu3anum, I[ncunun.ﬂnﬂm (MoayJin). akagem. | oo ONHOTO 3AHSITHS
oS KOJINY€eCTBO Ba3oBblii ypoBeHb 0CBOECHHA YacoB B O G

Y4eOHBIX HeleIb roj

1 2 Mogyns No 1. «OcHOBBI O€CITUIIOTHBIX aBHAITMOHHBIX 8 2 45
cucreM (BAC): apxutekrypa, BAC».

1 4 Moynp Ne 2. «TexHHUECKOE YCTPOWCTBO M KOMIIOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne 3. «[Ipunnmme! moneta u ynpasieHus BAC». 36 2 45

1 5 Monyne Ne 4. «I[IporpammupoBanne BAC nns moseros 10 2 45
BHYTpH nomenienus Python».

1 5 Monynes Ne 5. «[IporpamMmmupoBanne KOHTpOJIIEpa, 10 2 34
yctaHoBJIeHHOTO Ha BAC nipu nomomm C++y.

1 6 Mopayne Ne 6. «Mcnons3oBanne matunkoB BAC u cOop 12 2 45
JAHHBIX).

1 4 Mopayns Ne 7. «O06paboTka ¥ aHAJIU3 TaHHBIX TOJIETa 8 2 45
BAC».

1 6 Moayns Ne 8. «lIpumenenne BAC B pa3nuuHbIX 12 2 45
OTpacIsiX»

1 15 Moayne Ne 9. «3D — MoaenupoBaHue U IPOCKTUPOBAHUE 30 2 45
BAC».

1 5 Mopynb Ne 10. «I"onounsiit BAC». 10 2 45




6. OneHo4YHbIe MaTePUAIbI
6.1. @opMbl AMATHOCTHKH YCNEIHOI0 OCBOEHUSI MOJ1yJ1eii MPOrpaMMbl

HaumenoBanue D opmbl DopMmblI YPpOBHH 0CBOCHUS 3HAHUI
MOIYJIA 3aHATHH Mo/JABeIeHUs UTOr0B Huszkui Cpeannii OTtcyrcrBHe 3HAHUI
YPOBEHb YPOBEeHb 3HAHUH
3HAHUH
ba3oBblii ypoBeHb 0CBOCHMSI IPOTPAMMBbI

Moayas  Ne 1. | Jlekuum, Omnpoc cinymateneit no npoiieHHsIM | OTCyTCTBHE Hesnauurtensnsie | [Ipounsie 3HaHUSA B
«OcHOBBI JTUCKYCCUU TEMaM, IIO/IBE/ICHHE UTOTOB | 3HaHUI, cnabble | 3aTpyAHEHHUS B | MpaBUJIaX TEXHUKH
0eCnUI0THBIX (TeopeTuveckre | AMArHOCTUKH OCBOEHUS MOTYJIS. 3HAHUS 0 | oTBeTax mo | 6e30MacHOCTH,
aBMAIHOHHBIX 3aQHSTHS) Temsl st onpoca: IIPOWIEHHOM TEPMHUHOJIOTHH U | OTIPEJCIICHUSX,
CHCTEM (BAO): — MpaBWJIa TEXHUKU 0€30TIaCHOCTH; MaTepuale OMPECIECHUSIX MPUMEHEHUN U CTPYKTypE
apxXMTeKTypa, — onpenenenue bAC; BAC BAC
BAC». — xommoHeHThI BAC;

— 3HaueHue u npumenenne bAC;

— posib BAC B cOBpeMEHHOM MHUpE,

KaKue 3a/1a4y PeIIaoT IpH MOMOIIH

BAC
Moayas Ne 2. | Jlexuun, Ompoc caymareneid o npoiaeHHbM | OTCyTCTBHE Hesnauurtenbnsle | [Ipounbie 3HaHMs B 00J1acTH
«Texnnueckoe JUCKYCCUU TEMaM, MI0/IBE/ICHHE UTOTOB | 3HAHUMH, cradbie | MPOOeIIbI B | TEXHUYECKOT'0 YCTPOMCTBA.
yCTpOlicTBO U | (TeopeTHyecKue | AUArHOCTUKH OCBOEHHS MOJYJIS. 3HAHHUS O | 3HAaHUU 3HaHUsA [0 HapaMmerpam
KOMIIOHEHTBI 3aHATHA). — TEXHUYECKHE XapaKTEPUCTUKU | IPOUJIEHHOM TEPMUHOJIOTUU U | KIacCUpUKAITIT BAC.
BAC». [IpakTuueckue BAC  (BeprosieTHOro/caMoJIeTHOTO | Marepuale OIIpEAEIIECHUAX Texnuueckue

3aHATUSA THUIIA); TEXHUYECKOTO XapaKTEPUCTUKU

— Kimaccudukanuu BAC; ycrporictBa BAC | camonerHoro u

— Poccuiickue npoussoaurenu bAC BEPTOJIETHOI'O TUIIA
Moayar Ne 3. BrinonHeHue 1oneTHOro 3a1aHus: Cnaboe ymenue | YMmenue YBepeHHas paborta B
«IIpuHIHUIIBI [lunoTupoBanne  mOpu  MOMOIIM | NUIOTUPOBAHUSA | IPABUIIBHO nporpamme FPV
noJiera " cumynstTopoB u FPV. (mpoxoxnenue MOJIb30BATHCS
ynpasJienust BAC». Tpacchl 3a 20 ceKyHN) 000pyI0BaHUEM
Moayas  Ne 4. | [IpakTuueckue Hamucate mporpammy Ha Python st | Mogens He | He yBepeHHOe | Moenb neraer
«IIporpaMmMupoOBaH | 3aHATHUS aBTOHOMHOro mnoisiera BAC MynbeTu | neraer yIpaBJIEHUE
ue BAC A POTOPHOTO THUIIA, BHYTpHU
NO0JIETOB  BHYTPH




NoMelIeHusl
Python.

nomenienus». (B orcyrcteuun GPS
CHUTHAaJa).
— JBIDKEHHE MOJICNN

Moayas Ne 5. | Jlekuun, Hamnucars nporpammy C++: Cnaboe ymenue | YmeHue YBepeHHas paborta c
«IIporpaMMHpOBaH | TUCKYCCUU — IBIDKEHHME MOJICJIM «BBEPX—BHH3»; | IPOrpaMMHUPOBa | IPABUIILHO IIPOrpaMMon

He  KOHTPOJLIePA, | (TEOPETUYECKHE | — IBUKEHHUE KOTKPBITh, 3aKPbITh HUS 10JIb30BaThCS

YCTAHOBJIEHHOT0 HA | 3aHATHUSA). 3axBaT» 000py/10BaHNEM

BAC npu nomomm | [Ipakrnueckue

C++». 3aHATHS

Moayas  Ne 6. | Jlekuun, Hcnone3oBanue nporpaMmHoro | Cnalplii HaBBIK | YMEHHE YBepeHHas pabota c
«Hcnoab3oBanue JMCKYCCUU obecrnieueHus 111 00pabOTKU JaHHBIX | COOPKH U | IpaBUJIbHO 000py10BaHNEM L
natunkoB BAC u (Teoperuyeckue | u MIPUMEHEHUS, MOJTyYeHHUE | IKCIUTyaTalluu M0JIb30BaThCS noJiydyeHus: nHpopMaluu
c00p JaHHBIX». 3aHSTHS). nHdopmauuu U3 MOJTy4eHHBIX | 000OpynOBaHus | 000pYyJAOBaHHEM U

Moayar Ne 7. | IIpakTnueckue JTAHHBIX IIPUMEHEHUE

«O0padoTka W | 3aHATHA TEXHOJIOTUH

aHaJINn3 AAHHBIX

noJieta BAC».

Moayas Ne 8. | Jlexkuun, Hamucare  poknax, mnoarotoButs | He  packpsita | IIpe3entanus Bri6pana aKTyaJbHast
«IIpumenenne BAC | nuckyccun npezeHranuio Ha TeMy: «bAC B | Tema [okiaza, | HOATOTOBIIEHA, HE | oTpacib npuMeHeHus BAC,
B PA3JIMYHBIX | (TEOPETUYECKHUE | PA3IMUHBIX OTPACIIAX) [pe3eHTAlMsI HE | pacKpbiTa  TeMma | JOKJIaJ MOJIHOCTBIO
0Tpacasax». 3aHATUS) MIOATOTOBJICHA JIOKJIaa pPacKpbIBAaET TEMY

Mopyab Ne 9. «3D — | Jleknuw, Opranm3oBate Mactep — kiacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas paborta,
MO/IeJINPOBAaHUE M | JUCKYCCUU paMKax KOTOPOTO ciymarenu | cOopKu U | IPaBUJIbHO MOJENupoBaHUE MU cOOpKa
NPOEeKTHPOBaHUE (TeopeTHUECKUE | CMOJCTHPYIOT W OGOPMAT MOJETb | MOJACIMPOBAHUS | TOJIb30BATHCS MOJEIN

BAC». 3aHSITHS) BAC BAC 000pyi0BaHEM

Moayas  Ne 10. | IIpakTueckue IIpoBeneHrne WUTOrOBOTO TOHOYHOTO

«l'onounbiii BACy. | 3aHATHSA COPEBHOBATEILHOTO roJjera u

y4qaCTue BCEX cnymaTeneﬁ B
COPCBHOBAHUN




7. PecypcHoe obecnieyeHue
7.1. TpeOoBaHUs K MOMeEIIEHUAM
7.1.1. Cneuunanu3upoBaHHbIe KJIACChl (KPYXKH) CO3Jal0Tcs Ha Oa3e oOrieoOpa3oBaTeIbHbBIX
opraHu3aiui (IKom).

7.1.2. KonmuecTBo pabodmx MeCT I CO3JaHHs CIEIUATM3HPOBAHHOTO Kiacca (KpyxkKa) — He
MeHee 12 pabounx MecT /sl 00yJarOmIMXCsl.

7.1.3. Jlns co3maHusl CieNMaIN3UPOBAHHBIX KIIACCOB (KPYKKOB) HEOOXOIUMO MPEAYCMOTPETh
MTOMETIECHUS JJTs IPOBEICHUS aYIUTOPHBIX, TPAKTHYSCKUX 3aHATHI M OpraHU3aIuH TOJIETHBIX 30H.

7.1.4. Jlna npoBeAeHUs AayAUTOPHBIX M MPAKTUYECKUX 3aHATUH, KOTOpPOE BKIIIOYAeT B cels
CJIEIYIOIIME 30HBI B COOTBETCTBUU C KOJIMYECTBOM PabOUYUX MECT:

— pabouas 30Ha CO CTOJaMH, 000pYI0BaHHAS B TOM YHCJIE IEPCOHAIBHBIMU KOMITBIOTEPAMU,

— PEMOHTHas CTaHUMs U 30Ha 3D—neyaTu;

— pabodee MECTO TPETo1aBaTelis;

—  Majag IoJISTHas 30Ha.

st mpoBeieHNs ayTUTOPHBIX, MPAKTUYECKUX 3aHATHI U OpraHU3alud MAJIOW MOJETHON 30HbI
PEKOMEHI0BaHO 00ecIeunTh nmomernieHue miomnaapio He Menee 100—120 M 2 1 BBICOTOM MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas mojeTHas 30Ha — OOOpyJIOBaHHAs IUIOMIAAKA JUIS JHUCTAHIIMOHHOTO
MUAJIOTUPOBAHUS OCCITMIIOTHBIX BO3MYIIHBIX CYJOB PEKOMEHJIOBAHO OOECIEYUTh MOMEIICHUE OOIeH
mwiomansro He MeHee 100 M2 1 BBICOTOI IOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex IOMeEIIEHUAX HEOOXOIUMO OOECIIEUYUTh OCBEIIEHWE B COOTBETCTBHU C
neiictBytorumu TpedoBanussMu (CanlluH) k BHyTpeHHEMY OCBEIIEHUIO0 pabOUnX MECT.

7.1.7. Bo Bcex MOMEIIECHUSIX HEOOX0IMMO 00ECIICUNTh HATMYKUE CeTH HTEpHET CO CKOPOCThIO
He meHee 100 M6/c.

7.1.8. Ilpu opranuzanuu NOJETHBIX 30H HEOOXOIUMO 00ECIIEUUTh HAUYKe IeMI(UPYIOLIETo
MOKpPBITUS MoJ1a. [IoBepXHOCTH N0JKHA OBITH MATOBOM M UMETh HEOJHOPOJIHBIN pucyHoK. [Jomyctumo
WCIIOJIb30BaHHUE HAIlCUYaTaHHBIX OAaHHEPOB.

7.1.9 Tlpu opranuzanuu paboyux MeCT OOy4aromIuXcs Ui MPaKTUIECKHX padoT He0OX0IuMO
obecrieunTh (DYHKIIMOHAIBHBIE CHUCTEMBbl BEHTWIAIIMM W OTOIUJICHUS, TMO3BOJISIONINE MPOU3BOJIUTH
MPAKTUYECKUE 3aHATHSA, a TakKe HalW4yhe KOHTypa 3a3eMJICHHUS i1 DIEKTPONHUTAHUS U CETH
C1a00TOYHBIX TOJIKIIOYEHHH C OMTOPA3BA3KOM M BHYTPEHHUM COMPOTUBIEHUEM K DIIEKTPONUTAHUIO U
cnaboTouyHbIM ceTssM. HeoOxoaumo obecneunTs co3aanne yCIOBUM ISl COXPAHHOCTH I0OPOTOCTOSIIETO
obopynoBaHus (CKIAJICKOE MOMEIICHHUE Al XpaHEeHHs, HaJuuue HWH)KEHEPHO—TEXHUYECKUX CPENICTB

OXpaHbl, B TOM YHUCJIC CUCTCMbI BI/II[COHa6J'IIO,Z[eHI/IH). OO0s13aTeIbHO: Tpe60BaHI/IC 1o



M0’kapo0e30MacCHOCTH — HAJIMYNE MIPOBEPEHHOTO OTHETYIINTENS, & TAKXKE HATMYUE OTHEYITOPHBIX
ceiipoB WM CYMOK JUTS XpaHEHHUSI aKKyMYJIATOPOB.
7.2. MaTepuaJibHO — TEXHHYECKOE OCHAIIIEHHE TJIOIAIKY NPOBeIeHNsI 00pa30BaTe/ILHOI0
nporuecca
7.2.1. O6mias 30Ha:
— CTEeJUIAXH JIJIsl XpaHSHHsI 000PYI0BaHHUS;
— HMHTEPAKTUBHBIA UHBEHTAPh;

— SIIIUKY JUTsl XpaHEHHs Belel U 000pyA0BaHUsI.

7.2.2. Manas noneTrHas 30Ha:
— ceryarbli KyO He MeHee ueM 3x3x3M;
— MarThl ISl CMSITYeHUs yapa Mpu NaJeHUN KONTEPOB;
— CTalMOHAPHBIN MOAYIIb; YIBTPa3BYKOBBIE U3JIydaTeId MasKy (He MeHee 4 MIT.);

— KOMIUICKT IpOBOAOB JJIs1 COCAMHCHU A Hsnyaneneﬁ; KPCIIJICHUE I/Isnyaneneﬁ Ha CTCHY.

7.2.3. OcHOBHAs IMOJIETHAS 30HA:
— obmas momaas He MmeHee 100—300 M2, orpaxkaeHue 3aluTHON CETKOM;
— KOMIUIEKT TPACCHI VIS TIOJIETOB;
— aMOPTU3UPYIOLIME MATHI Ha TOJI OOITEH TOJIETHOM 30HBI,

— CHCTeMa yJIbTPa3BYKOBOM HAaBUTaIlMU B MOMEIIEHUH, cOBMecTuMOM ¢ bBC.

7.2.4. PemouTHAas cTa”Huus U 30Ha 3D—1euaru:
— CcTOJ pabo4nii MOHTAKHUKA,;
— paxuoanmaparypsl;
— pabodee Kpecio Ha Kojecax;
— CTOJI KOMIIBIOTCPHBIN;
— 3D — npunTep;
— mporpammHoe odecrieueHue st coznanus 3D — moperneii;
— mporpamma juis nedatu 3D — npuHTEpA;
— TMasyibHask CTaHIMS ¢ (EeHOM;
— JIBIMOYJIOBUTEJb;
— KJIEEBOU MHUCTOJIET;
— Halop HandueH;
— IITAaHTeHLIUPKYIb;

— Halop MapHUPHO—TYOILIEBOTO HHCTPYMEHTA;



— KJIIOYU JJIs IPOIIEIUIEPOB;
— Ha0Op MHCTPYMEHTOB IS MalKu;

— nepxarensb «TpeThs pyka» ¢ JIynou;

— KOBPHUK JUIS IANKH;

— mpubOp U3MEPEeHHUs HANpsDKEHUs OaTapew;

— pyJeTKa U3MEpUTENbHAas;

— 3@XHUM JUIsl MOTOPOB;

— Ha0Op HIECTUTPAHHBIX KIHOYEH yJUIMHEHHBIX;
— Ha0Op OTBEPTOK JIJIsl TOUHBIX PabOT;

— TOPUEBOU KJIIOY;

— KpUMIIED;

— LIypymnoBepT + Habop OUT;

— HOYTOYK;

— MBbIUIb KOMITbIOTEPHAS;

— PEMKOMIUIEKT, MpeJHa3HAYeHHbIH [UIsl MPOTrpaMMHPYEMOro  y4eOHOro

KBaJ[pOKONITEPA;

Habopa

— PEMKOMIUIEKT, MpeAHa3HauYeHHbIN 11 KOHCTPYKTOpa CIIOPTUBHOTO KBAJIPOKOMTEPA;

— Tym0a AJisi UHCTPYMEHTOB cJiecapHasi.

7.2.5 Pabouee mecTo 00yJaromerocs:

MIPOrpaMMHUpPYyEMbIil yueOHbIM HaOOP KBAIPOKONTEPa;
— MpOrpaMMHPyEeMbIi y4eOHBII KBaAPOKOITED;
— KOHCTPYKTOP CIIOPTUBHOTO KBaJIPOKOMITEPA;

— JAOIIOJTHUTCJIIBHBIC AKKYMYJISATOPBI JJIA nporpaMmMupyeMbIX y‘Ie6HBIX

KBaJPOKONTEPOB M CIIOPTHUBHBIX KBAIPOKOIITEPOB;
— FPV ouku (mmem);
— KJIEEBOM MHCTOJIET;
— Habop HaaduIel;
— LITaHT€HLUPKYIIb;
— Habop MApHUPHO—TYOLIEBOTO MHCTPYMEHTA;
— KIII0Y ISl IPOTEIIepPOB;

— mnpubop uzMepenus Hanpspkenus LiPo 6atapeu;

HaboOpoB



— pyJeTKa U3MEpUTEIbHAs;
— 3@XHUM JUIsl MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITIOYCH YITUHCHHBIX;

— Ha0Op OTBEPTOK JIJIsl TOYHBIX PabOT;

— TOPUEBOU KIIIOY;

— KpHUMIIED;

— HOYTOYK (nm [19BM);

— JIECKTOITHO€ IporpaMMHoe obecriedenue i Hoytoyka (uiu [I9BM);
— (hoTorpamMMeTpruUecKOe IPOrpaMMHOE 00ECIIEUEHNUE;

— KOMIIBIOTCPHAsA MBILIb,

— CHUMYJIATOP 11 aBTOHOMHBIX ITOJICTOB,

— TporpamMmHoe oOecriedeHre sl TPEXMEPHOTO MOJIETMPOBAHNS;

— pabouee Kpecio Ha KoJiecax;

— TyMmOa Iy UHCTPYMEHTOB ClIecapHasi;

— CTOJI KOMITbIOTEPHBIH.

7.2.6 Pabouee mecTo nemarora:
— HOyTOYK (1nu [19BM);
— TYJAbT PaTUOYIPABICHUS;
— JIECKTOITHOE IMpoTrpaMMHOe obecrieueHue st Hoyroyka (i [I9BM);
— KOMIIBIOTEPHASI MBIIIIb;
— CTOJI KOMITBIOTEPHBIN;
— pabouee Kpeciio Ha KoJiecax;
— MO®Y;
— MapIIpyTu3arop;

— poytep.



8. CHHCOK MCIO0JIb30BAHHOI JINTEPaTypPhbI:

@enepanbhbiii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoBanum B Poccuiickoii
denepannn»

Vka3 [Ipe3unenra Poccuiickoii denepanun oT 07.05.2018 No
204

«O HanMOHANBHBIX MLENAX U CTpaTerMuyecKkux 3ajadax pasButus Poccuiickoit
Oenepanun Ha iepuoy 10 2024 ronay.

Pacnopspkenue IlpaButensctBa P® ot 21.06.2023 Ne 1630—p «OO6 yTBepkJIeHUU
Crpateruu pa3Butus OecnuiaoTHOW aBuanuu Poccuiickoit denepanuu Ha TEepHo
no 2030 roma m Ha mepcriektuBy n0 2035 roma W IUTaHA MEPONPHATHH IO ee
peanu3anumny.

Pacniopspkenue IlpaButenbctBa Poccuiickoit  ®epeparmun ot 31.03.2022  Ne
678—p

«O0 yrBepxkaennn KoHIenum pa3BUTHS JOTOTHUTEIHHOTO 00pa30BaHUs ACTEH U
NPU3HAHUM YTPATHBIIMM CHIly pacnopspkeHus IlpaBurensctBa Poccuiickon
®enepanun ot 04.09.2014

Ne 1726-p».

Opranuzanus 0oOCIy)XKHBaHMSI BO3IYIIHOTO JBIKEHUS: YU4EOHHK [UIsl CPETHEro
npodeccuoHanbHoro obpazoBanus / A. JI. ®umun, A. P. becryrun, B. A.
CannukoB; noa Hayuynout peapakuueit FO. I'. IlarpakoBa. — MockBa: M3narenbcTBO
IOpaiit, 2022. — 515 ¢. —(ITpodeccronansHoe obpazoBanue). — ISBN 978 — 5 —
534 - 07607 — 3.

becniunotHeie JeTaTeabHbIe anmnaparhl. OcHoBBI yCTpoiicTBa u
(G YHKIIMOHUPOBAHUS

/AdanacbeB, YueOHuku u yued. nocod. — Mocksa: MAU. ISBN:978—5-85597-093—7.
becnimiioTHble neTaTelbHbIe anmnapaThl: HArpy3Kd M HarpeB: ydeOHoe rmocodue ams
cpeaHero npogeccuoHansHoro oopasosanus / B. U. Iloropenos. — 2—e u3na., ucnp.

u jgorn. — Mocksa: U3natensctBo FOpaiit, 2024. — 191 ¢. — (IIpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-10061-7. — Tekct: »neKkTpoHHBIH [/
OopasoBarenbHas miaardopma FOpailt [caiit].

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