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1. IlosicHuTeILHAS 3aMUCKa BBenenue

[Iporpamma «becnuinoTHble aBHALIMOHHBIE CHUCTEMBbI» (manee - [Iporpamma) paccunrtaHa Ha
oOydaromuxcs B Bozpacte 1 6-18 1ner, cpok peanuzanuu nporpamMmmbl 2 yueOHbIX roaa. [Iporpamma
npeanojiaraeT  pa3BuTHe  oOyyarommxcs B 00JacTM  MOAETUPOBAHUS, MPOTrPaMMHPOBAHMS,
NWIOTHPOBAHMs, a TaKKe HalpaBjieHa Ha (POpMHpOBaHME 3HAHMA M HABBIKOB, HEOOXOIUMBIX MJIS
paboTel ¢ OECHWIOTHBIMU aBUAIMOHHBIMH CUCTEMaMH, CIOCOOCTBYET pa3BUTHUIO HHKEHEPHO-
KOHCTpYKTOpcKoro MeinuieHus. [Iporpamma «becnmioTHbIE aBHALMOHHBIE CHUCTEMBI» pa3zpaboTaHa C
Y4ETOM BO3PACTHBIX OCOOCHHOCTEH M MHTEPECOB LIEIEBOH ay IMTOPUN 00YUarOIIUXCS.

[Iporpamma sBIsSIETCS aBTOPCKOM W COCTAaBJIEHA [JIi OpPTaHU3alWHd JOTOJHHUTEIBHON
JESTEFHOCTH Ha 0a3e OCHOBHOTO 0O0IIero, cpemHero odmero oOpa3oBaHHWsS M OPHUEHTHPOBAHA Ha
00yJaromuxcs, NPOSIBISIONIMX HHTEPECHl M CKIOHHOCTH B 001acTH MH(OOPMATHKH, MaTEeMAaTHKH,
(U3UKH, TEXHOJIOTHH, OCHOB 0€30MIaCHOCTH KU3HEACATEIbHOCTH U aBUAIINH.

HopmaTtuBHbIe 0OCHOBaHUS /151 pa3pad0TKH NPOrpaMMBbl:

— Depaepanbubiii 3ak0H OT 29.12.2012 Ne 273-®3 «0O6 o6OpazoBanuu B Poccuiickoii
®denepanumn»;

— VYxka3 Ilpesunenra Poccuiickoit denepanuu ot 07.05.2018 Ne 204 «O HanmoOHAIBHBIX
HEJAX U CTpaTeTMUeCKUX 3a/1auax pa3Butus Poccutickoit @enepanuu Ha niepuos a0 2024 rogay;

— Pacnopsoxkenue IIpaButensctBa Poccuiickoit denepauuu ot 21.06.2023 Ne 1630—p «O6
yrBepxkaeHun Ctpareruu pa3BuTHs OecnuioTHOM aBuaumu Poccuiickoit @enepanuu Ha nepuoi 10
2030 roga u Ha nepcnekTuBy 10 2035 roga U miIaHa MEpPONPUATUIN IO €€ peaTn3alnun»;

— Pacnopsixenue [IpaButensctBa Poccuiickoit ®enepauun ot 31.03.2022 Ne 678-p «O06
yTBepxkaeHnd KoHuenuu pa3BuTs AOMOJHUTEIBHOTO 00pa3oBaHus A€Tel U MPU3HAHUU yTPATHUBIIUM
cuny pacniopspkenus [IpaBurensctBa Poccutickoit @eaepanmm ot 04.09.2024 Ne 1726-p»;

— IloctaHoBienne ['7MaBHOro rocylapCcTBEHHOIO CaHUTapHOro Bpada Poccuiickoit
@eneparin - ot 28.09.2020 Ne 28  «OO6 yrBepxkaenuu CII  2.4.3648-20 «CanutapHo-
AMHUIEMUOJIOTHYECKUE TPeOOBaHUS K OpraHU3alUsIM BOCIUTAHUA U O0y4YEHUs, OT/IbIXa U 03/I0POBJICHUS
JIeTeH U MOJOICKI;

— IIpukaz MunuctepcTBa npocsemenus: Poccuiickoit @enepanuu ot 27.07.2022 Ne 629 «O6
yrBepxkaeHun [lopsnka opraHu3zalud W OCYUIECTBICHUS 00pa3oBaTENbHOW JI€ATEIBHOCTH IO

JOIIOJIHHUTCIBbHBIM 06Hle06paSOBaTeJlBHBIM nporpaMmam».



HanpaBJjieHHOCTH NPOrpaMMBblI - TEXHMYeCKasl.

AKTYyaJIbHOCTH POrPaMMBbl.

B cootBercTBUM ¢ yTBepxkAcHHOU lIpaButenbctBom Poccuiickoit denepanuu paciopsyKeHUEM
ot 21 urons 2023 Ne 1630—yp Crparerueii pa3Butus 6ecnuioTHON aBuanuu Ha nepuoA a0 2030 ronga u
Ha nepcnekTuBy A0 2035 rona, B Onmkaiilive mecTb ¢ MoJIOBUHON JieT B Poccun 1oykHA MOSBUTHCS
HOBasi OTpaciib SKOHOMHUKH, CBsI3aHHAs C MPOU3BOACTBOM M HCIIOJIb30BAHUEM TPaXKTAHCKHUX
GecrunoTHeIX anmapatoB. Janmas IIporpamma B pamkax (enepanbHoro mpoekta' «Kaapel s
becnminoTHBIX aBHALMOHHBIX CHCTEM» HAIMOHAIBHOTO IpoeKkTa «becnmioTHele aBHALMOHHBIE
CHCTEMBI» oOOecreunBaeT OOYyYaromMMCS BO3MOXHOCTb OCBOHWTH 3HAHHSA B 007acTH OECTMIOTHBIX
JIETaTeIbHBIX aIlllapaToOB, HABBIKY IPOrPaMMHUPOBAHUS, MOACIUPOBAHUS U MWIOTUPOBAHUS, KOTOPHIE B
HacTosiee BpeMs SBIAIOTCS BocTpeOoBaHHBIMH. Konmemmus IIporpammbl okasbpiBaeT BIHSHHE Ha
pacimpeHne JONOJTHUTEIFHOTO 00pa30BaHMs OOYYarONIUXCs, PeaH3alyio MOJIOAEKHON MOTUTHKH U
CO3JIaHHE CHCTEMBI IMOATOTOBKH CHEIHAINCTOB B 00JacTH pa3pabOTKH, MPOU3BOJACTBA U IKCILUTyaTaIlUH
OCCIWIOTHBIX ABHAIIMOHHBIX CHCTEM, a TaKkKe KOHTPOJIb 32 YpPOBHEM KBaTU(HUKAIMU TaKUX
cnenuanuctoB. [Ipu peanuzannu npoekTa 00bIIOe BHUMAHHUE YAEISIETCS MPUBICYCHNUIO 00YJaOIIMXCS
00pa3oBaTeNbHBIX OpPraHU3alrii K Y4acTHIO B IIPOrpaMMax Mo OECIMIOTHBIM aBHAIHOHHBIM CHCTEMaM.
Takum 00pa3oM, BO3MOXKHO YCHJIMTH TEXHOJOTHUYECKHH MOTEHIMAN JUIsl obecredeHust 0€30MacHOCTH
CTpaHbl, MOBBIMIEHUS (P (HEKTUBHOCTH HIKOHOMHKH U YIIYUIICHUS Ka4uecTBa KHU3HU TpakaaH. B urore B
Poccum nomkHa BO3HMKHYTh HOBash SKOHOMHYECKAash OTpacib, CBs3aHHas C pa3paboTKoil u
HCIIOJIb30BaHUEM IPAKIAHCKUX OECTIMIIOTHBIX allapaToB.

HoBu3Ha 5TOii mporpamMmbl 3aKiIIO4aeTcss B MHTETPALMHA COBPEMEHHBIX M WHHOBALMOHHBIX
JOCTHXKEHHH B o0nacTh Majoi OeCHWIOTHOM aBHAlMM, a TaKKe MCIOJIb30BAHUN LU(GPOBBIX
TEXHOJIOTH, BKIIIoUas IIUPpoBoii 00pa3oBaTEeIbHBIM KOHTEHT.

Metoasl 1 popmbl peanusannu [Iporpammer:

OJIHUM U3 KJIIOYEBBIX METOJOB SBISETCS NPOEKTHO-OPHEHTHPOBAHHOE O0y4YeHue,

KOTOpPO€ TO3BOJSET OOydaroluMcsl MPUHUMATh AaKTHUBHOE YydacThe B pa3pabOoTKe W pean3aluu

pealIbHBIX MPOEKTOB, CBS3aHHBIX C Hcmoiib3oBaHueM BAC. DToT MeToj crnocoOCTBYET YyriayOJIeHUIO
3HAHUHU, Pa3BUTHIO TBOPUYECKOTO MBIIUICHUS M HABBIKOB KOMAaHIHOM paboThI;

— MHTEePAKTHUBHbIE MeTOAbI 00yYeHHs, TAKME KaK CUMYJISLMS U BUPTyaJbHbIE JJa0OpaTOPHH,

UTPAIOT BAKHYIO POJIb B MOATOTOBKE crienuainctoB o bAC. CnenuanbHble TpOrpaMMHbBIE KOMIUIEKCHI

MO3BOJISIIOT  MOJETUPOBATh Ppa3IMYHbIE CIIEHAPUM T[0JIeTa JPOHOB, AHAJIM3UPOBATH IOBEJCHHE

anmapatoB B CIOXHBIX YCIOBHUAX M TPOBOJUTH OKCIHEPUMEHTHI 0€3 pHCKa TOBPEKICHHS

JIOPOTOCTOSIIIEN TEXHUKU;

1 hllps://nrpo.ru/acli\ilics/proiccls/redcralm\-pro\ckl-kadn-bas/




— TMpaKTHYeCKHe 3aHATHsl, TAc O0OydJaronuecs MOTYT HENOCPEACTBEHHO YNPaBIATh
OCCIUIIOTHBIMU aBUAIIMOHHBIMU CUCTEMaMHU, SBISIFOTCS HEOTHEMJIEMOW YacThlO0 ydeOHOTO Mpoiiecca.
OTH 3aHITHS TO3BOJISIOT OTpaOOTaTh HABBIKM YIPABICHHS JPOHOM, OIEHHUTh €r0 IOBEJCHHUE B
Pa3IMYHBIX CUTYalUSIX U YCOBEPIIICHCTBOBATh TEXHUKY MUIOTUPOBAHUS;

TeopeTHYECKHE JIEKIIUM U CEMUHAPCKHE 3aHATHSA, HATIPABICHHBIC HA M3YUYECHUE OCHOB
OCCIUIIOTHBIX aBUAIMOHHBIX CHUCTEM, NIPHUHIIMIIOB MOJIETa W yMNPAaBICHUS, TEXHUIECKOTO YCTPONCTBA U
acriektoB nmpuMeHeHuss BAC B pa3muyHBIX OTpacisX;

—  COPEeBHOBATEJbHBbIIi METOJ - 3TO CHOCOO BBITOJIHEHUS MPAKTUYECCKUX YIPAXKHCHHHA B
dopme copeBHOBaHUi. CyIIHOCTh METOJIA 3aKJIFOUAETCS B MCIIOIH30BAaHUH COPEBHOBAHHWN B KaueCTBE
CpEIICTBA TIOBBIIICHUS YPOBHSI MOJATOTOBICHHOCTH 00YYarOIIAXCS.

@opMaMH  OpraHM3auMM 3aHSATHH SBISIOTCA TpyNmoBas (TeopeTHyeckas dYacTb) U
WH/IMBHUTyaJILHO - TPYIITOBas (TpaKTUIECKasi 9acTh).

[Meparornyeckasi uejieco0OPa3HOCTh HACTOSIICH MPOrPaMMBI 3aKITIOYAETCS B TOM, YTO TOCIIE
€€ OCBOCHHS OOydYaroluecsl IMONydaT 3HaHWUS W yMEHHS, KOTOpHIE TO3BOJSAT WM TIOHSATH OCHOBBI
YCTpOMCTBa OECIMIIOTHOTO JIETATENIFHOTO amnmapara, HMPUHIUIB padOThIl BCEX €ro CUCTEM U HX
B3aUMOJICVCTBUS, TEXHOJOTHIO MUJIOTHPOBAHUS W YIPaBJICHHUS, a TaKKE OTTOYUTh CBOM HABBIKU B
mtoTupoBaHid BAC ¥ MOTy4YuTh COPEBHOBATEILHBIN OTIBIT HA PA3IMYHBIX TPEHUPOBOYHBIX Oa3ax.

Hacrosimast mporpaMma COOTBETCTBYET OOIIEKYJIHTYPHOMY YPOBHIO OCBOCHHS W TIPEIIOaraet
YIOBJICTBOPEHHE TIO3HABATEIHLHOTO HHTEPECa 00YUaroIIerocs, paclIiupeHne ero HHPOPMHUPOBAaHHOCTH B
00s1acTH OECTTUIIOTHBIX JIETaTEIBHBIX alapaToOB U CUCTEM, a TakKe 00oTaleHue HaBbIKaMH OOIIEHUS U
MpUOOpPETEHNE YMEHHI COBMECTHOMN JEATEIHLHOCTH MTPU OCBOCHUH MTPOTPaAMMBI.

Heasn [IporpamMmbl JOMOTHUTENHHOTO 00pa30BaHUs NpeanonaraeT GOPMUPOBAHNUE U PA3BUTHE
MpodeCcCHOHAILHON OpHEHTAMK OOYYaroIerocs, Pa3BUTHE HWHTCIUIEKTYadbHBIX CIIOCOOHOCTEH W
MO3HABATEJILHOTO MHTEpeCca K OCCITMIIOTHBIM aBUAITMOHHBIM CHCTEMAaM.

3agaumn:

JIMYHOCTHBbIE (BOCIMTATEIbHbIE):

— BOCHHUTaTh HHTEPEC K TEXHHKE W TPYAy, pasBUBaTh TBOPYECKHE CIIOCOOHOCTH W

(dbopMupOBaTH KOHCTPYKTOPCKUE YMEHUS M HABBIKH;
— TIPUBUTH KYJIBTYPY MPOU3BOJCTBA U COOPKH OECITMIIOTHBIX aBUAITMOHHBIX CUCTEM;

—  cpopMHpOBaThH YyBCTBA KOJUIEKTUBU3MA, B3aMMOIIOMOIIIH;
— BOCIIUTAaTh BOJIIO, YyBCTBO CAMOKOHTPOJIS, OTBETCTBEHHOCTH;

— chopMHupoBaTh CO3HATEILHOE OTHOIIEHHWE K OE30MAaCHOCTH TpyHna TMPH H3TOTOBICHHUH
MOJICIICH
— BOCHHUTaTh  TPaXJaHCTBEHHOCTb,  TOJEPAHTHOCTb, JYXOBHO -  HPaBCTBEHHOE

CaMOCO3HaHHC,



— (¢opMupOBaTh NATPUOTHYECKYIO TO3MLHUIO TMOJIPOCTKAa dYepe3 BKIIOUYEHHE €ro B
TEXHUYECKOE TBOPUYECTBO U MMO3HABATENBHYIO 1€ATEIBbHOCTD.

MeTanpeamMeTHbie (pa3BHBaIOLINE):

— pa3BUTh y OOYyYaIOIIUXCA BJIEMEHThl TEXHUYECKOIO MBIIUICHHUS, H300peTaTeIbHOCTH,

TBOPYECKOI HHHUIUATUBHI;
—  Ppa3BHTH INIa30Mep, OBICTPOTY peaKiny;

—  pa3BHTh ycep/ue, TePIICHUE B OCBOCHHH 3HAHHIA;

— (opMupoBaTh OCO3HAHHE POJIM TEXHHUKH M TEXHOJOTHMH IS MPOTPECCHBHOTO Pa3BUTHSI
ob1ecTBa;

— TIOBBIIICHWE CEHCOPHOW YYBCTBHTEJILHOCTH, pa3BUTHE MEJIKOH MOTOPUKH H
CUHXPOHHM3AIMK PpabOThl 00EUX PYK 3a CUeT OOYyYCHHs MHUIOTHPOBAHUS OCCIUIOTHBIX JIETATEIBHBIX
anmnaparos;

—  pa3BUTHE NMCUXO(PHU3UOJOTHIECKHX KAYeCTB YUCHHUKOB: NMaMsATh, BHUMaHHE, CIIOCOOHOCTh
JIOTUYECKH MBICIIUTh, aHAJTM3UPOBATh, KOHIICHTPUPOBATh BHUMAaHHUE Ha TJIABHOM.

IpeameTHbIe (00yuaromue):
— BBIpa6OTKa HAaBBIKOB IMUJIOTUPOBAHUSA OECIIMIOTHEIX JIETATEILHBIX alfraparTrosB;

— J1aTh MIepBOHAYAIbHbIC 3HAHUS O KOHCTPYKIMU OECHIIOTHBIX JICTATEIbHBIX aIlapaToB;

— HaY4MTb NpaBUiIaM 00CITYyXHBaHMsI, COOPKU OECTIUIIOTHBIX JIETaTeNIbHBIX allapaTos;

— HayuuTb nporpamMmmupoBanuio BAC;

— O3HAKOMMTH C IpaBUIaMH 0€301acHON pabOThl ¢ MHCTPYMEHTAMU;

— O3HAaKOMHTH C MPHUHIHUIIOM pabOThl aBHAMOJENBHBIX JBUraTeNeii W HMX TPaMOTHOM
JKCILTyaTaluy;

— JaTh TepBOHAYAJbHbIE 3HAHHWA IO PAAMODICKTPOHUKE M OOYUYUTh MPUHIUIAM PaOOTHI

paaronepenanero 000pyI0BaHHs, €T0 HACTPOMKOM;
— JaTh 3HaHus B obsactu 3D - MoaenupoBanus U npoekrupoanus bAC;

—  00yuuTh npaBmiIaM 0€30MacHON SKCIUTyaTaluy OECIIMIOTHBIX JeTaTebHBIX alapaToB.

Cpoxku peanuzanuu [Iporpammebl: 144 yaca. YpoBeHb NPOrpaMMbl: 0JTHOYPOBHEBAS
(6a3oBbIil ypoBeHb OcBOeHUs ). Peskum 3ansaTHii: rpynmna u3 8 yenosek, 1 pa3 B Hezaeno 1o 2 yaca (2
yaca B HeJIeN0, 8 4acoB B Mecsll, 144 yaca 3a 2 rozaa);

IInanupyemble pe3yabTaThl 00y4eHH:

B pe3yabTare 00yueHusi 00yuawuuecs B KOHIE Y4eOHOT0 roJa OBJIaeI0T



HEOOXOAMMOM CHCTeMOW 3HAHMIA, YMESHUHN 1 HABBIKOB.
byner 3nams u ymems B pamkax ocBOCHHUS 6a30BOTO YPOBHSI:

Snamo: — TEXHHUKY 0€30MacHOCTH MpH paboTe ¢ MHCTPYMEHTaMU U
AIIEKTPOOOOPYI0BAHHEM;

— ocHOBEI BAC;

— OCHOB TEXHMYECKOTO YCTpoiicTBa U KOMIOHEHTOB BAC;

— s13bIKK IporpammupoBanue BAC;

— 3Ha4yeHue u npumenenue bAC B coBpeMeHHOM MUpE;

— 0COOEHHOCTHU PErYJIUPOBKU U YIIPABICHUS KBAaIPOKOIITEPOM;

— YCTPOWCTBO M MPHUHLIUI paOOTHI 3JIEKTPOIBUTATEICH.

Ymems: — TI0JIb30BaThCA pabodYnM HHCTPYMEHTOM;

— paboTatk ¢ 3MEKTPOOOOPYTOBAHUEM;

— OCYIIECTBJIATH NWIOTHPOBAHUE KBAIPOKONITEPOB;

— YyHOpaBaATh KBagpokonrtepom FPV;

— HACTpauBaTh YaCTOTHI BUAEO NIEPENAIOIINX YCTPOMCTB;

— HaCTpawBaTh IIOJIETHBIM KOHTPOJIIEP KBaIPOKOIITEPA;

— HacTpawWBaTh allaparypy yIpaBIICHHS,

— 3apsDKATh aKKYMYJISITOPEL.

byner 3namo u ymems B paMkax OCBOEHUS MTPOJIBUHYTOI'O YPOBHSI:

3namo: — YCTPOWCTBO M MPHHIIUT pabOTHI paaHoNepeIaTInKOB;

— TIpoLeAypy MoyTyueHHst, 00pabOTKU U aHaIM3a NaHHbIX nojeTta BAC;
— TpUHIAT paboThl (OTO TepeaArOIINX YCTPOHCTB;

— IpaBWJIA SKCIUTyaTal[M1 aKKyMYJISITOPOB

— mnpouecc 3D - MmogenupoBanus u npoexktupoBanusi BAC.

Ymemsn: — JMAarHOCTUPOBAaTh M HCOPABIATH OIMOKK B paboTe MIpOrpaMMHOIQ
oOecrieyeHuss npu paboTe ¢ JaHHBIMH, MOJYYEHHBIMH IMPH paboTe C IMOJIE3HOH
Harpy3Koi;

— MOJIEIMPOBaTh U MPOU3BOJANUTH MevYaTh KoMIUIeKTyomux mojeneit BAC na 3 -
D mpunTepe.

[To — TBOPYECKH MOJXOIHUTH K COOPKE KBAIPOKOITEPA;
OKOHaHHIO —  YMETh aHaJIM3UPOBATh;
iypea Oynen JIOBOJIUTH HAYATOE JIEJI0 JI0 KOHIIA,
o0agaTh
—  BBITOJIHATH MOPYYEHHs KOJUICKTHBA, pabOTaTh B TPYIIIIE;
CIIeIYFOLIIUMU
— OKa3bIBaTh MIOMOIIs B paboTe Ha [ MOJICIBIO POBECHUKAM U MIIAJIIIHM PedsTaM;
Kauecmeamu:

— CTPEMHUTLCA COPCBHOBATHCA, ITPOABJIATH cebsa B COPCBHOBAHUMU.

IIpouecc HaOopa wu  d¢opmupoBanusi rpynn. OOpa3oBaTenbHBIE  OpraHU3AINN
PYKOBOJICTBYIOTCS BHYTPEHHHMH HOPMAaTHBHO - TIPaBOBBIMH OCHOBaHMAMHU Hpu (HOPMHUPOBAHUU
nporecca Habopa ¥ YKOMITJIEKTOBKH TPYIII HA IPOTPaMMBI JOTOJTHUTEIFHOTO 00pa30BaHMS.



2. YueOHblii IJIaH NMPOrpaMMBbl

HaumenoBanmue Homep 1 HauMeHOBaHME MOXYJIA Beer Teopus | IlpakTuka
YPOBHS 0
MPOrpaMMsbl yaco
B
Moayns  Nel.  «OcHOBBI ~ OECHMIIOTHBIX 8 8 0
aBuanuoHHeix cucteM (BAC): apxutektypa,
BAC»
Monynbp Ne2. «TexHuyeckoe YCTPOMCTBO W 8 6 2
KOMIIOHEHThI BAC»
Monaynab  Ne3.  «[lpunmmmer  mosera u 36 2 34
§' ynpasieHust BACy»
= Monayab Ned. «IIporpammupoBanue BAC mns 10 0 10
% M0JIETOB BHYTpH nomenienus Python»
i Monynb Nes. «IIporpammupoBanue| 10 2 8
5 KOHTpoJiepa, ycraHoBieHHoro Ha BAC mpu
é oMot Arduino
);‘ Monaynbs Ne6. «HMcnonp3oBanue naruukos bAC|, 12 4 8
2 1 cOOp JaHHBIX»
% Monymnbe Ne7. «OOpaboTka W aHaNW3 JaHHBIX| 8 4 4
K noseta BAC»
Monayns  Ne8.  «lIpumenenme BAC B 12 12 0
PA3INYHBIX OTPACIISIX)
Monyns Ne9. «3D - wmopenupoBanme u 30 7 23
npoektupoBanue bACy»
Momynb Nel0. «I'onounsiit BACy» 10 2 8
Hroro: 144 47 97




3. Y4eOHO-TeMaTHYeCKHIl IJIaH
3.1. YTII mporpaMMbl COCTOUT M3 OJHOTO 0a30BOro ypoBHA ocBoeHMA. CojepkaHHE Ka)KJOTO YpOBHS MOCTPOEHO HA MOAYJIBHOM HpPUHIHUIIE.
CTpyKTypHOH eMHULIEH Y4eOHOro MOYJIs SABJIAIOTCA TeMbl. B peanuszaiuu nporpaMMbl IPUMEHSETCS TO3TaHasi TEXHOJIOTUSI 00yUEHUS OT «IIPOCTOro» K
«CIIOKHOMY.
3.2.BaxxHas pojb MPU OCBOCHUHU MPOTrpamMMbl OTBOAMTCA MaTepuanaM, pa3padOTaHHBIM B paMKax MpUMEHEeHHs HU(POBOro oOpa3oBaTEIbLHOIO
KOHTEHTA.
3.3. [1o OKOHYAaHUU KaXJI0T0 MOYJISl IPOrpaMMoi IpeycMOTpeHa popMa KOHTPOJIS B BUI€ TEMAaTHUECKOTO OMPOca, MPAKTUYECKOT0 3aJaHusl, TPOEKTHOM

paboThI.
HaumenoBanme HoMep u HauMeHOBaHME MOTYJIS Tpynoemkoct b Teopus | IIpakTHka ®Dopma Matepuaa qisa HOK
YPOBHS BCEro 4acoB KOHTPOJIsL (undposoit
NMPOrpaMMbl o0pa3oBaTeILHBINM
KOHTEHT)*
Moayab Nel. «OcHOBBI 0eCTIIIOTHBIX 8 8 0 Tect IHOK Ne 1.
apuanmuoHHbIX cucteM (BAC):
apxurektypa, BAC».
2 Tema 1. BBogHOe 3aHsTHE (TEXHUKA 2 2 0
% 0e30MacHOCTH).
g‘ Tema 2. Teopetnueckue ocHOBBI BAC. 2 2 0
g
= Tema 3. Apxurektypa BAC. 2 2 0
§ Tewma 4. 3nauenne u npumeHeHust BAC B 2 2 0 Onpoc B pamMkax
§ COBPEMEHHOM MHpE. MPOMIEHHBIX TEM
= Moayanb Ne2. «TexHuueckoe 8 6 2 Tect [OK Ne 2.
% YCTPOHcTBO U KOMNOHEHTHI BAC».
- Tema 1. OCHOBHEIE TEXHUYECKHE 2 2 0
= xapaktepuctuku BAC BepToneTHoro
§ CaMOJIETHOTO THIIOB.
e Tema 2. Knaccugukanuus 6ecimiioTHBIX 2 2 0
a JICTaTeJIbHBIX aNIapaToB.
Tema 3. Kommuiekc ynpasienust BAC. 2 0 2




Tema 4. Poccuiickue npousBoautenn BAC 2 0 Omnpoc B pamkax

U UX LEJH. NPONIEHHBIX TEM

Monyab Ne3. «IIpuHIUNBI M0JIETa U 36 34 Tect HOK Ne 3.

ynpasjenus BAC».

Tema 1. bezonacHOCTb MOJIETOB. 2 1

Tewma 2. Texuuka 6a30Boro 12 12

nwtotTupoBanus FPV.

Tema 3. Ynpasnenue bAC. 2 1

Tewma 4. Ilpaktuka noneroB bAC. 8 8

Tema 5. AsponrHaMuKa U TUHAMHKA 2 2

MOJIeTA.

Tema 6. IloneTsl B OrpaHUYEHHOM 6 6

MIPOCTPAHCTBEN, IPOH - PEUCHHT.

Tema 7. 3axBart rpysa. 2 2

Tewma 8. BrimosaHeHHE KOHTPOIHHOTO 2 2 Brimonauts

MOJIETHOTO 33JJaHMUS. TMOJIET C MOAHATHEM

rpy3a

Moayas Ne4. IIporpammupoBaHue 1Jisi 10 10 Tect [HOK Ne 4.
10J1IeTOB BHYTpH nomeienusi Python».

Tema 1. OcHOBBI TPOrPaAMMHUPOBAHUS 4 4

BAC na Python.

Tema 2. PaGoTa co CIIMCKOM JaHHBIX. 2

Tewma 3. Pa3zpaboTtka anropurma 2

aBToHOMHOTrO nosieta bAC.

Tewma 4. Co31aTh CKPUNT Ha SI3bIKE 2 2 [TpakTHaeckoe

nporpamMupoBanus Python s 3a1aHue

CaMOCTOSITEIILHOTO yIPaBIICHUS
KBaJJPOKOIITEPOM B TIOMEIIEHNHN 0e3
ucnonb3oBauusa curgaia GPS.




PA3JIMYHBIX OTPACIAX».

Moayab NeS. «IIporpammupoBanue 10 2 Tect I[HOK Ne5.
KOHTpoJiepa, ycTaHoBJeHHOro Ha BAC
npu nomouu C++y».
Tema 1. U3yueHue HaBBIKOB CO3/TaHUS 2 0
QJITOPUTMOB sl OECIIMIIOTHBIX
JIeTaTeIbHBIX alIapaToB,
(mporpamMmupoBaHie aBTOHOMHOTO
nosiera) (Outdoor u Indoor).
Tema 2. OOuine cBeIeHUS O S3bIKE 2 2
nporpammupoBanus C++.
Tema 3. Peanusamus C++ B 2 0
MPOrpaMMHUPOBAHUU IPOHOB.
Tema 4. IIporpaMMHpOBaHUE aITOPUTMOB 2 0
ynpasienust BAC.
Tewma 5. Co31aTh CKpUNT Ha SI3bIKE 2 0 [IpakTrueckoe
nporpammupoBanus C++. 3aJaHue
Moayab Ne6. «Mcnosb3oBanmne 12 4 Tect LHOK Ne 6.
naTunkoB BAC u coop 1aHHBIX».
Tema 1. Cencopsl u gaT4uku it coopa 4 2
JTAHHBIX.
Tema 2. JlaTunku: akcenepomeTp, 4 2
rupockorl, gansaomep GPS.
Tewma 3. JlaTunku ipu cOopke B 4 0 [TpakTrka cOOpKu
MAaCTEPCKOM.
Moayab Ne7. «O0padoTka u aHaau3 8 4 Tect HHOK Ne 7.
AaHHBIX moJieta BAC».

Tema 1. COop, 0OpaboTKa 1 aHaTU3 JaHHbIX| 4 2

(hboTOrpaMMETPUYECKON CHEMKH.
Tema 2. Coop, 00paboTKa 1 aHaIN3 4 2
JaHHBIX OPTO(POTOCHEMKH.
Moayab Ne8. «IIpumenenue BAC B 12 12 Tect [HOK Ne 8.

10




OTKPBITOM IPOCTPAHCTBE.

Tema 1. Texnonorus npumenenust BAC B 4 0
reo0JIe3uu U KapTorpauu.
Tema 2. Texnonoruu npumenenus bAC B 8 0 IIpoexTHas
JIPYTHUX OTPACIsX, TAKUX KaK: pabota. [oknazg
- JIECHOE XO35HCTBO; 0 TEXHOJIOTHU
- O0XpaHa OKpY>Karouleil cpepl; PUMEHEHUS
- CEJBbCKOXO3SUCTBEHHbBIE PAOOTHI.
Moayab Ne9. «3D - moneaupoBanmne u 30 23 Tect HOK Ne 9.
npoexktupoBanne BAC».
Tema 1. OcHOBBI aBUaMOAETTUPOBAHUS 8 6
CaMOJIETHOT'O THIIA.
Tewma 2. OcnoBbl 3D - MosienrpoBaHus. 2 0
Tewma 3. T1O nnst 3D - MmopenupoBaHusl. 4 4
Tema 4. [Tonroroska 3D - Moxenu K 6 6
MeYaTH.
Tewma 5. Ucnionp3oBanue 3D- npuHTEpa 4 2
JUIS TI€YaTH KOMIUIEKTYIOLIHX.
Tewma 6. BeiOop HaBecHOTO 000pyAOBaHUS 4 4
BAC.
Tema 7. Marepuansl 1yl IPOU3BOJCTBA 2 1 IIpoussectu
BAC. MOZEIb [l IEYATH.
Moayab Nel0 «I'onounsrtii BACy. 10 8 Tect LHOK Ne 10.
Tewma 1. T'onounsrit BAC. 2 1
Tema 2. Knaccel, npaBuiia, Cy1€cTBO. 2 1
Tema 3. IlocTpoeHue  CIIOPTUBHOM 2 2
TPEHUPOBKHU u COBEpIICHCTBOBAHUE]
MacTepCTBa.
Tewma 4. 'onounsle Tpacce». 4.1 B 2 2

11




4.2 Ha FPV.

Tewma 5. IIpoxokieHHE TOHOYHOTO 2 0 2 [Tpoxoxnenne
WCTIBITAHUS. TOHOYHOTO
UCTIBITAHUS
Hroro: 144 47 97

* _https://firpo.nj/activities/proj ects/
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4.Conep:xxanne nporpammsl 4.1. ba3oBblii ypoBeHb 0CBOeHUSI

Moayab Ne 1. «OcHoBbI OecnnJIOTHBIX aBualiuOHHBIX cucTeM (BAC): apxuTekTypa
BAC».

Tema 1. BBonHoe 3ansTre. TexHnka 6€301acHOCTH.

Jlexmust: aCTpYyKTaX 1O TeXHHUKE Oe3onmacHOCTH. TexHnka 6ezonmacHocTH. [IpaBmia
MOBEJICHUS B TIOMENICHUH, Tie MPOBOAATCS 3anaTus. Tema 2. Teopetnueckue ocHOBbI BAC.

Jlexmusi: 3HaKOMCTBO ¢ OecTIOTHRIME aBHannoHHBIME cucteMamu (BAC). Onpenenenne
becrmnorHoii ABnarmonnoit Cucremsl (BAC). Tema 3. Apxurekrypa BAC.

Jlexums: 3HaueHUE apXUTEKTYphl IS A3PPEKTUBHOTO (YHKIMOHUPOBAHHUS M YIPaBICHUS
BAC. Komnonentst BAC camoneTHOro tumna.

Tema 4. 3nauenue u npumenenus bAC B coBpeMeHHOM MUpE.

Jlexuus: Ponb TEXHMYECKMX XapaKTepUCTHK W pa3iauuHblX BUaoB BAC B pemenun
Pa3IUYHBIX 3a]a4.

Mopyab Ne 2. «TexHuueckoe ycTpoiicTBO M KOMNOHEHTbI BAC».

Tema 1. OcHOBHBIE TeXHUYECKHE XapakTepucTUk BAC, BepTOIeTHOrO U CaMOJIETHOTO
THUIIOB.

Jlexuusi: OcHOBHbIE TeXHUYECKUE XapakTepucTuku BAC BepToIeTHOrO U CaMOJIETHOTO
THUIIOB.

Tema 2. Knaccudukanus 0eCMIOTHBIX JIeTaTeIbHBIX anmnaparoB. Jleknuu: Buasl u
texunyeckue xapakrepuctuku bBAC: Aspocratuueckue BAC, Peaktuabie BAC, BAC camoneTHoro
tuna, BAC BeprosneTHoro tumna, MyabTUKoONTepHble U THOpHIHBIE BAC.

Tema 3. Kommnekc ynpasinenust BAC.

[IpakTuka: Cioco6sl 000opynoBanus ympasienusi cucteMbl BAC. Tema 4. Poccuiickue

npousBoautenu BAC u ux nenu.

Jlexnwmst: OcHoBHBIe Poccuiickne nponsBoautenu bAC. Bknaa B pa3BuTHe 0T€UeCTBEHHON
unaycrpun BAC.

Moayab Ne 3. «[IpuHuuns! nmoJiera u ynpasJjeHusi BACy.

Tema 1. bezonacHOCTb MOJIETOB.

Jlextusi: Onpenenenne 6e30macHOCTH moeToB B KoHTekcTe BAC. 3HaueHne 6e30macHOCTH
11t 3 (HEKTHBHOTO M HaZIe)HOTO (yHKITMOHUpoBaHus BAC. AHann3 pUCKOB M ONTaCHOCTEH.

[TpakTrka: BeimonHeHne 6€301macHOro MmoJeTa.

Tewma 2. Texnnka 6a3oBoro munotupoBanus FPV.

[Ipaktuka: Tpenaxep FPV, ynpasnenne bAC. B cumynstope BBITIOJHUATE B3JIET C TOUYKH

CTapTa M MOCAJKy Ha TOYHO 0003HAUCHHYIO IUIOMIAAKY, HCIonb3yst FPV - pexxum s ynpapieHus.



[IponeTtrte CKBO3b CEpUI0 BOPOT WIIM MEXKAY 0003HAUEHHBIMU MapKepaMH, COXpaHss CTaOUIbHYIO
BBICOTY W CKOPOCTb, B pexxume FPV. BrimosHHTE TIONET MO 3apaHee 3aJaHHOMY MAapIIpyTy C
U3MEHEHUEM BBICOTHI, HCHonbp3yss kak FPV, Tak m BHI ¢ Tperbero nuua aias CpaBHEHMS
3¢ (deKTHBHOCTH yripaBieHus. BeimomHuTe cepuio pazBopoToB Ha 180 rpamycoB Ha orpaHUYEHHON
TeppuTopum, UcHoib3ys FPV nmns Tounoro maneBpupoBaHHs. BeimomHuTe 3amady mo cOopy
O0OBEKTOB C pa3IWYHbIX TOYEK KapThl, ucrnonb3ys FPV s HaBuranmm W TOYHOCTH TIPH
MPUOIKEHUH K KaXKIOMY OOBEKTY.

Tema 3. Ynpasnenue bAC.

Jexuwmst: [puanunst ynpasnenus: camonetHeiMu BAC. Tlpaktuka: BeimoaHute B3netr BAC
CaMOJIETHOTO THIIA, IOCTUTHUTE 3aJaHHOW BBICOTHI M CTAOWJIM3MPYHTE MOJET Ha MPSIMON JIUHHU.
OcCy1IecTBUTE CEPUIO TTOBOPOTOB.

Tewma 4. Ilpaktuka noneroB BAC.

ITpakrtuka: [Ipaktuka monetoB BAC.

Tema 5. AsponrHaMuKa U TMHAMHKA OJIETA.

[IpakTuka: BeinoiaHuTe MOJET HA IPOHE B CUMYJISATOPE MPU Pa3IMYHBIX YCIOBHUIX MOJETA.
(Bamanme BKIOYAaeT B ceOsl BBINOJHEHHWE MAaHEBPOB BBICIIETO MHJIOTa)Ka, MOJETHI HAa pa3HOU
CKOPOCTH U BBICOTE, a TAKXKE B PA3JIUYHBIX MMOTOJIHBIX YCIOBHSIX).

Tema 6. [loneTsl B OrpaHU4E€HHOM MPOCTPAHCTBE, APOH - PEHCHHT.

[IpakTuka: Beinmonanure 3agaHue MOJET ApOHA B OTPaHMYEHHOM MPOCTPAHCTBE, BHYTPU
3/1aHUS WIK CKBO3b Y3KHE MPOXOJIbl MEXKY MPENSTCTBUIMH.

Tema 7. 3axBat rpy3sa.

[Ipaktuka: BolmomnuTe 3agaHue 3axBaT UM IEepeMElIeHHE TIpy3a, aKKypaTHas
TPaHCTIOPTUPOBKA.

Tema 8. BoinosiHeHHuE KOHTPOIBHOTO MOJIETHOTO 3a/IaHUsl.

[IpakTuka: BeimoaHuTe KOHTPOJIbHOE 3a/1aHue 1o Moyto. [Iponerers Tpaccy.

Moayab Ne 4. «[IporpammupoBanue JJisl 110J1€TOB BHYTpH nomenienusi. Pythony.

Tema 1. OcHoBsl iporpamMmmupoBanust BAC Ha Python.

[Ipaktuka: OcHOBHBIE TOHATHS O TporpammupoBannu W ynpapieHnn BAC. OcHoBHbIE
(GyHKIMN IporpaMMHOro Tosera. OnepanoHHbIe CUCTEMBI M IPOTPAMMBI JJIsI TPOTPAMMUPOBAHHS
HoJIeTa.

Tema 2. PaGoTta co cIMCKOM JJaHHBIX.

[Ipakrtuka: [IporpammupoBanue anroputmoB ympasieHusi BAC.

Tewma 3. Pa3pabotka anropurma aBToHOMHOTO TIosieTa BAC.

[TpakTuka: PazpaboTka anropurmMa aBToHOMHOTO T1osieta BAC.



Tema 4. Ilpaktuyeckoe 3amanue: Hammcate mporpammy Ha Python ans aBToHOMHOTrO
nosieta BAC mynsTi potopHoTro THITa BHyTpH nioMenieHus (B orcyrcteun GPS curnana).

Moayabs Ne 5. «[IporpammupoBaHue KOHTpoJepa, ycTaHoBjeHHoro Ha BAC npm
nomouu C++».

Tema 1. M3ydeHue HaBBHIKOB CO3[JaHHS aJTOPUTMOB Il OECIMIIOTHBIX JIETAaTEIbHBIX
anmapartoB (IporpaMMUpoBaHue aBTOHOMHOTO TojieTa Outdoor u Indoor).

[TpakTuka. Pazpaborars anroputm aBToHOMHOTO mosieta Outdoor u Indoor.

Tewma 2. OOmue cBeneHus 0 sS3bIKe porpammupoBanus C++. Jlekmms:

OcHoBHbIe TIOHATHS. ApaBuT sA3biKa. [IpocTeie oneparuu. Tema 3.

Peanuzamus C++ B nmporpammupoBanun 1poHoB. [Ipaktuka: [Ipumenenne

IPAaKTHYECKHUX HAaBBIKOB porpammupoBanus. Tema 4. [IporpammupoBanue

anroputmoB ympasieHusi BAC.

[TpakTuka: IIporpamMmmupoBaTh OECHWJIOTHHK Ha BBIMIOJHEHUE TPOCTEHIINX JIEWCTBUN
«BBEPX, BHU3», «BJIEBO, BIPABOY.

Tema 5. Hanucats nporpammy Ha C++. [Ipaktrka: BeInmonHUTE CKpUNT

Hanucanus nporpamMmmel. MoayJib Ne 6. «Mcnoab3oBanne naTunkos BAC n

cOop nanHbIx». Tema 1. CeHCOpBI M TaTYUKH [T cOOpa TaHHBIX.

Jlexuus: Kak pa6orator natunku. Ponb natunkoB Ha ycrpoiicTBe. [IpakTuka: Kak JaTdyuku
paboTatoT ¢ uHpopmanuen.

Tema 2. JlaTuuku: akcerepoMeTp, TUpocKo, aansaomep GPS.

Jlexuus: OnpezeneHue JaTYMKOB M UX pOJIb B cUCTeMe ynpasiieHHs U HaBurauumu BAC.
3HayeHne JaTYUKOB Ui 00ecreYeHrss aBTOHOMHOCTH, CTa0OMIIBHOCTH U 6€30MaCHOCTH MOJIETA.

[Ipaktuka: MuHTerpupyiite naTYMKA B CUCTEMY YIIPABICHUS JPOHA, MOAKIIOUHMB HUX K
aplyMHO-KOHTPOJUIEPY MOJIeTa.

Tema 3. Jlatuuku npu cOopke B Mactepcko. [Ipaktuka: Tpenaxep HansHomep

paccrosinue B Mactepckoi. MoayJb Ne 7. «O0padoTka u aHaau3 JaHHbIX nojera BAC».

Tema 1. Coop, 006paboTka 1 aHAIHM3 TaHHBIX (POTOTPAMMETPUIECKON CHEMKH. JIeKITus:

Wzydenne TexHomoruu cbopa n o0padoTka TaHHBIX GoTorpaMmeTpus cbeMk. [IpakTuka:

AHanu3 NOTy4YeHHBIX JaHHBIX 10 cpecTBaM (poTorpammeTprudeckoii cremkn. Tema 2.

COop, 00paboTKa 1 aHAINA3 JTaHHBIX OPTOPOTOCHEMKH.

Jlexmusi: 3ydenne TexHomoruu cOopa u 00paboTka qaHHBIX OpTodoToCcheMKH. [IpakThka:

AHau3 MOTyYeHHBIX JaHHBIX 10 cpeacTBaM opTodorocheMkn. Momyiab Ne 8.

«IIpumenenue BAC B pazianunbix orpacaax». Tema 1. Texnonorus npumenenust bAC B

reone3nu u kaprorpaduun. Jlekmus: Pazsutue u npumenenns bAC B reone3nn u



kaptorpaduu. Coop u 06paboTka ganHbIX. [Iporenypa no ncnoab30BaHUIO BO3AYLIHOTO
POCTPAHCTBA.

Tema 2. Texnomoruu, npumensieMbie BAC B Ipyrux oTpacisix, TAKMX Kak:
— JIECHOE XO3SHCTBO;

— OXpaHa OKpY> Karollel cpeibl;

—  CeJIbCKOXO3SIICTBEHHBIE PabOTHI.

Jlexuusi: MOHUTOPUHT U MHBEHTapu3aus yroauil. Co3iaHue 3JeKTPOHHBIX KapT MoJIeH.
Jlexuusi: YTOYHEHHE TPaHUILL IECCHUUYECTB. BhIsgBIIeHUE U OlleHKa yiiepOa OT Ype3BbIUaifHbIX
CUTYyaIUil.

Jlexumsi: COop, aHamM3 M aKTyaldu3alus JaHHBIX O COCTOSIHMM OKpPYXarolled Cpenibl.
@ukcanus  BBISIBICHHBIX  HApyHIEHUH  HKOJIOTMYECKOTO  3aKOHOJATENIbCTBA.  BbIsiBieHHE
HECaHKIIMOHUPOBAHHBIX CBAJIOK U ONpeAeNieHue UX 00bEMOB.

Moayab Ne 9. «3D - mogenupoBanue u npoexktupoBanue BAC». Tema 1. OcHoBBI

aBHMaMO/IeTMPOBAHUS CAMOJIETHOIO THIIA.

Jlexmms: OnpeaeneHre aBUaMOICIMPOBAHMS U €T0 3HAYEHUE B 00yUEHHH, Pa3BICUCHUSX U
HAyYHBIX HcclieoBanusX. [IpakTrka: BRIOpaTh MaTepuaisl U coopath kopryc BAC. Tema 2.
OcHoBbl 3D - MmoxenupoBaHusl.

Jlexumsi: OcHoBHBIE TepMUHBI U TIOHATHS B 3D - MoxenupoBanuu. Ilponiece coznanus 3D
MOZEIIEH.

Tewma 3. I[Iporpammuoe obecnieuenue st 3D - MmogenupoBanwust. [IpakTuka:

[Tpoextuposanue xkopiyca u neraneit BAC. Tema 4. [loaroroska 3D - mozenu x nevyaTu.

[Mpaktuka: IloxroroButh 3D-monm enp mns medatn Ha 30-mpuHTepe. OTpaboraTh
NPUMEHEHNE COOTBETCTBYIOIIEr0 HHCTPYMEHTApUS IIPOrPAMMHOT0 00€CTICUEHHS.

Tema 5. Ucnonws3zoBanue 3D - npunTepa, neuats kKomruiektyomux bAC. Jlexumst:

TexHoyorus padotel 3D mpunTepa.

[TpakTuka: [ledats kommiekTyromux neranei. [llnudoska u o6padoTka neraneii. Tema 6.

Br16op HaBecnoro o6opynoBanust BAC. Ilpaktuka: DKkcrutyaTaiys HABECHOTO

obopynoBanusi BAC. Tema 7. Matepuans! ans npousBoactsa BAC.

Jlexuusi: 3HaueHHe MPaBUIILHOTO BBIOOpa MaTepHalioB Juis npousBojcTBa bAC.

[IpakTuka: BoeiOpats onTuManbHble MaTepuabl s mpou3BoacTBa kopnyca BAC ¢ yuetom
TpeOOBaHMI! 110 MPOYHOCTHU, A3POIUHAMUKE U SIKOHOMHUYECKOH 3(PPEeKTUBHOCTH.

Moayan Ne 10. «I'onounslii BAC».

Tema 1. T'onounsrit BAC.

Jlexuus: Onpenenenne roHoyHoro BAC 1 ux pojb B COpEBHOBAHUAX M YEMITMOHATAX.

[IpakTuka: Pa3pabortatsh 1 HacTpouTh criopTuBHYI0 BAC 11 yyacTusi B TOHKax.



Tewma 2. Kitaccsl, npaBuiia, Cy1elcTBO.

Jlexumsi: 3nauenune copeBHoBaHWM 1Mo BAC nnsi pa3BUTHS MHAYCTPUU M TEXHOJOTUU B
o0acTi OeCTIMIIOTHOHN aBHAIHH.

ITpakTuka: IToaroToBka K y4acTUIO B COPEBHOBAHMSX 110 AaBTOHOMHOMY NHJIOTHPOBAHUIO,
coOJromast mpaBwiIa U TpeOOBaHMUS K yYaCTHUKAM.

Tema 3. ITocTpoeHne CIOPTUBHONM TPEHUPOBKHU M COBEPIIIEHCTBOBAHUE MACTEPCTBA.

[TpakTHka: YiydnieHHe HAaBBIKOB MaHEBPUPOBAHUS W HABUTALMHU IIyTEM IPOXOXKICHUS
CJIOHBIX MapIIPyTOB Ha BpEMSI.

Tema 4. ['oHOYHBIE TPACCHI.

[TpakTuka: IIpoxoxieHue roHOYHBIX TPACC B OTKPHITOM IPOCTPAHCTBE.

[Tpaktuka: [IpoxokaeHWe TOHOYHBIX TPacC Ha CHMYJIATOpPE, OTpaboTKa CIOXKHBIX
MapuIpyTOB.

Tewma 5. ITpoxoxkaeHne rOHOYHOTO UCTIBITaHu. [IpakTuka: I[IpoxoxkaeHrne rOHOYHBIX Tpace

Ha BPEMsI, BBIIIOJTHCHUEC CJIOKHBIX U IMTPOCTBIX TOHOYHBIX HCIIBITAaHHI.



S. KajenaapHblii yueOHbII rpaguk

HaumeHnoBanme Cpoxkn Jdncuunannsl (moxyau). bazoBblii Bcero KoauvecTBO Ipoao/KUTEIBHOCTD,
(Homep) peaau3anuu, YPOBEHb OCBOCHHUSA aKajgeM. [BaHATHH OJTHOI 0 3aHATHUS (MUH)
rpynbl KOJIN4€eCTBO 4acoB He/1eJ110

yueOHBbIX Hejlelb roj

1 2 Mopyns Ne 1. «OcHOBBI OECTTUIIOTHBIX aBUAIMOHHBIX CHUCTEM| 8 2 45
(BAC): apxutextypa, BAC».

1 4 Mopyne Ne 2. «TexHuyeckoe yCTpONCTBO M KOMIIOHEHTB] 8 2 45
BAC».

1 18 Mopyns Ne 3. «IIpunnumsl noneta u yrnpasieHusi BACy. 36 2 45

1 5 Monyme Ne 4. «llporpammupoBanne BAC mis monetos 10 2 45
BHYTpH nomMernieHus: Pythony.

1 5 Mogyne Ne 5. «lIporpammupoBaHue  KOHTpOJUIEpa, 10 2 34
yctanoBiaeHHoro Ha BAC mpu momoru C++y.

1 6 Monyme Ne 6. «VMcmonp3oBanme mataukoB BAC u cOop 12 2 45
TTAHHBIX).

1 4 Monyib Ne 7. «O6paboTka u ananu3 gaHHbIX nojieta BAC». 8 2 45

1 6 Momyib Ne 8. «ITpumenenne BAC B pa3nnaHbIX OTpacsax» 12 2 45

1 15 Moaynes Ne 9. «3D - mopenupoBanue u mpoextrpoBaHue30 2 45
BAC».

1 5 Mogyns Ne 10. «['onounsiii BAC». 10 2 45
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6. OneHovynbie MaTepuaJabl 6.1. @opMbI IMATHOCTHKH YCIECITHOT0 OCBOCHHUS MOXYJIEH NPOrpaMMbl

HaumeHoBanue DopmMbI DopmMbI YPpoBHM 0CBOCHUS 3HAHUI
Moay s 3aHATHH NMoABEICHUS HTOIOB Huskuii ypoBeHb Cpennuii OrcyrcrBHe 3HaHMIT
3HAHUI YPOBEeHb 3HAHUH
ba30Bblil ypOBeHb 0CBOCHUS MPOTPAMMBI
MoayJb Ne 1. | Jlexuun, Ornpoc cnymarenei o NpouIeHHbBIM OtcyTcTBUE Hesnaunrensusie | [Ipounsie 3HaHUS B
«OCHOBBI JUCKYCCHH TeMaM, MOJBEACHNE UTOIOB 3HAHWMH, cabble | 3aTpyAHEHUS B MIPABHJIAX TEXHUKHU
0eCIMI0THBIX (TeopeTnyeckue |TMAarHOCTUKU OCBOEHUS MOIYJIS. 3HaHUS O OTBETax I10 0e3omacHoOCTH,
aBHALIMOHHBIX 3aHATHSA) Tembl 11 onpoca: MPONHACHHOM TEPMHUHOJIOTHH U OTpeeNCHUX,
cucrem (BAC): - IpaBUJIa TEXHUKH 0€30MacHOCTH; Martepuane OTpeeNCHUIX MPUMEHEHUHU U CTPYKTYpE
apXHTEKTypa, - onpenenenue bAC; BAC BAC
BAC»». - koMnoHeHTEI BAC;
- 3HayeHue u npumeHenue bAC;
- pons BAC B COBpeMEHHOM MHpE,
Kakyue 3aJauyd pelialoT Mpu [OMOIIY]
bAC
MoayJb Ne 2. | Jlekuuu, Ormpoc cnymarenei o NpouIeHHbBIM OtcyTcTBUE Hesnauntensusie | [Ipounbie 3HaHUS B 001MacTH
«Texnnueckoe JUCKYCCHH TeMaM, MOJBEJACHNE UTOIOB 3HaHWMH, cnabble | mpobessl B TEXHUYECKOT'O YCTPOMCTBA.
YCTPOiCTBO U | (TEOpEeTHYECKHE |[TUarHOCTHKH OCBOEHUS MOJTYJIS. 3HAHHUSA O 3HaHUU 3HaHUA 110 TapamMeTpam
KOMIIOHEHTBI 3aHATHSA). - TexHuueckue xapakrtepuctuku bAC| mpoiineHHOM TEPMHUHOJIOTHH U knaccugukamn BAC.
BAC». IIpakTnyeckue  |(BepTOJIECTHOTO/CAMOJIETHOTO Marepuaie OIIpENETIEHMSIX Texnnyeckue
3aHATHA THIIA); TEXHUUYECKOTO XapaKTEPUCTHKH CAMOJIETHOTO
- Knaccudukarmum BAC; ycrpoiictea BAC | u BepTONETHOrO THIIA
- Poccuiickue npousogutenn BAC
MonayJb Ne 3. BrinonHeHne NOJETHOrO 3aJaHus: Cnaboe ymenue | YMmeHue VYBepennas paboTa B
«IIpuHIMIBI [IunoTupoBaHue MPHU MOMOLIH [MWJIOTUPOBAHUS | NPABUIBHO nporpamme FPV
nojera U cumyistopos u FPV. (mpoxoxaenue MOJIb30BaThCS
ynpasJjenus BACy». rpacchl 3a 20 CeKyHN) o0opyioBaHUEM
MonayJb Ne 4. | Ilpaktnueckue |[Hammcats nporpammy Ha Python mns Mopgeinb He He yBepennoe Mopenb netaet
«IlporpaMmmMupoBaH | 3aHATHS aBTOHOMHOTrO nojieta BAC myneT JeTaeT yrpaBJcHHE
He BAC s [POTOPHOTO THUIIA, BHYTPH
10J1eTOB BHYTPH
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COPEBHOBATEJIBLHOIO IOJIETA U Y4YacTHE
BCEX CIIyIIaTesIell B CODEBHOBAHNU

noMmemenusi Python». nomemenus». (B orcyrctBum  GPS
CUTHaJa).
- IBIKEHHE MOJIETTN
MoayJib Ne 5. Jlexnun, Hamucars nmporpammy C++: Cnaboe yMeHue YMeHHe NpaBUIIbHOY BEpEHHAs pabora C
«IIporpaMmMupoBaH He TUCKYCCHU - JIBIDKEHHUE MOJIENIN «BBEPX-BHU3»;  [IpOrpaMMHpOBa MOJIb30BATHCSA [porpaMmmoit
KOHTpOJLIepa, (TeopeTnueckue | - ABIKEHHE «OTKPBITh, 3aKPHITH HUS 00opyI0BaHUEM
YCTAHOBJIEHHOTO0  Ha| 3aHATHS). 3axBaT»
BAC npu nomomm [Ipaktuyeckue
C++». 3aHATHUSA
Moayan Ne 6. Jlexrum, Wcnons3oBanue nporpammuoro| Cia0blii HaBBIK YMenne YBepeHHas pabora C
«Hcnonb3oBanue JUCKYCCHH oOecriedyeHust s 00pabOTKU NaHHBIX W COOpPKH U MIPABUIILHO 000pyI0BaHUEM JUIs
natuyukoB BAC u (TeopeTnyeckue [MpUMEHEHUs, MOMydeHHe HH(OpMaIMY SKCILTyaTaluu MOJIb30BaThCS MoJTyuyeHus: HHpOpMaIu
c00p TaHHBIX». 3aHATHUSA). 13 MOJTyYE€HHBIX JaHHBIX o0opynoBaHUs 000py/10BaHUEM U
Monay.an No 7. Ilpaktuyeckue MIpUMEHEHUE
«O0paldoTka U aHAAM3 3aHATHA TEXHOJIOTHH
MAHHBIX 1noJeTa)
BAC».
MoayJab Ne 8. Jlekuunu, Hamucats JTOKJIAJ, noarotosutbHe packpbiTa TeMa IlpeseHTarus BriOpana akTyanbHas OTpacib
«[Ipumenenue BAC B| auckyccuu npeseHtanmio  Ha Temy: «BAC  Bjioknana, MOATOTOBJICHA, HEe |[MpuMeHeHnss bAC,  moknan
Pa3JIMYHBIX (TeopeTuyecKue [pa3IUYHBIX OTPACIIX» Mpe3eHTalus  He| pacKpbiTa Tema MOJIHOCTBIO PACKPBIBAET TEMY
0TPaCJIsAX». 3aHATHSA) [OrOTOBJICHA JOKJIaza
Moayab Ne 9. «3D - | Jlekuun, Opranu3oBaTh MacTep - Kiacc, B pamkax(Ciaa0blit HaBbIK YMEHUE NIPaBUILHOY BEpEHHAS paborta,
MO/ieJIMPOBaHNE U JUCKYCCHH KOTOPOTO CIyIIaTeIn CMOJCIUPYIOT HCOOpKH Y| MOJIb30BaThCS MOJIeIUpOBaHHEe H  CcOOpKa|
NMPOEKTHPOBAHHE (reopernyeckue odopmsT mogens BAC MOJICTTUPOBAHUS 00Opy/lIOBaHUEM  |[MOJCIH
BAC». 3QHSATHS) BAC
Monayiab Ne 10, Ilpaktuaeckne  [IpoBemeHHe  UTOrOBOTO  T'OHOYHOIO
«I"oHounblil BAC». 3aHATHUSA
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7. PecypcHoe o6ecnieuenue 7.1. TpeGoBaHus Kk noMeueHusiMm

7.1.1. Cnenmanu3upoBaHHbIE KIIACCHI (KPYXKKH) CO3MIAIOTCS Ha 0asze 001eo00pa3oBaTeIbHBIX
opraHmu3anuii (IIKom).

7.1.2. KonmnyecTBO pabounx MECT JIJIsl CO3/IaHUs CTICIIMATU3UPOBAHHOTO Kilacca (KpyKKa) - He MeHee
12 paGounx MecT 151 00yJaroIIIXCS.

7.1.3. 11t co3maHmst CIICIUAIM3UPOBAHHBIX KJIACCOB (KPY’KKOB) HEOOXOIUMO TPEAYCMOTPETh
MIOMEIIEHUS JUTSI TPOBEACHUS ay IUTOPHBIX, MPAKTHYECKUX 3aHITUH U OPTaHU3AIMH MOJETHBIX 30H.

7.1.4. lns mpoBelneHHUs ayIUTOPHBIX M TPAKTHUYECKUX 3aHATHH, KOTOpOE BKIIOYAeT B ceOs
CJICYIOIINE 30HBI B COOTBETCTBUH C KOJTMUECTBOM pabOUMX MECT:

— pabodyas 30Ha CO CTOJIaMH, 000pyIOBaHHAs B TOM YHCIIE IEPCOHATBHBIMHI KOMITBIOTEPAMHU;

— peMoHTHas ctaHuus 1 30Ha 30-neyary;

— pabodee MeCTO MperoiaBaTers;

— MaJjas NoJeTHas 30Ha.

g mpoBeneHUs ayguTOPHBIX, MPAKTUUECKUX 3aHATHA W OPTaHHU3allMd MajoW MOJIETHOW 30HBI
PEKOMEHIOBAHO 00ECTICYNTh IMOMeIIeHne Tiomanbio He MeHee 100-120 M 2 1 BBICOTO# TOTOJIKAa HE MEHee
3 M.

7.1.5. OcHoBHas mojeTHass 30Ha - OOOpyIOBaHHAs IUIOIIAAKA JUIi JAMCTAHIIMOHHOTO
MWIOTUPOBAaHUS OECHWIOTHBIX BO3AYIIHBIX CYJOB PEKOMEHIOBAHO O0OECleYuTh MOMEIIeHHe O0O0meit
mwiomaapo He MeHee 100 M2 1 BBICOTOI MOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex mNOMEUICHHSX HEOOXOJUMO OO0ECIEeUUTh OCBEIIEHHE B COOTBETCTBUU C
neiictByromumu TpedboBanusmu (CanlluH) k BHyTpeHHEMY OCBEILIEHUIO pabOYUX MECT.

7.1.7.Bo Bcex moMenieHusx Heo0X0uMO 00eCTICUnTh HaIWYKUe CETH MIHTepHET CO CKOPOCThIO HE
menee 100 M6/c.

7.1.8.1lpn opraHu3anMy MOJETHBIX 30H HEOOXOAMMO OOECHEYHUTh HATW4HMe AEeMII(UPYIOLIETO
NOKpBITUS ToJ7a. IloBepXHOCTh MOJKHA OBITh MAaTOBOM M MMETh HEOAHOPOIHBIM pUCYHOK. JlomycTumo
MCIOJIb30BaHUE HAMEYaTaHHBIX OAHHEPOB.

7.1.9 Tlpu opranuzanuu pabouux MECT OOYYaAIOUIMXCS JUIsl MPAaKTHYECKHUX padoT HEOOXOAUMO
o0ecreynTh (PYHKIHOHAJIBHBIE CHCTEMbl BEHTWISALMU W OTOIUICHHS, TO3BOJSIOUIME MNPOU3BOAMUTH
MPAKTUUECKUE 3aHITHS, @ TAKXKE HAJIMUMe KOHTYpa 3a3eMJICHUS ISl QJIEKTPONUTAHUS U CETH CIab0TOYHBIX
MOJKITIOYEHUH C ONTOPA3BA3KOW W BHYTPEHHHUM CONPOTHUBICHHEM K 3JIEKTPONMUTAHUIO U CIA0OTOYHBIM
ceraM. HeoOxoanmo oGecrieunTs CO3AaHUE YCIOBUH Ui COXPAHHOCTH JOPOTOCTOSIIETO 000pyIOBaHUS
(ckIylazickoe OMEIeHUe JUTsl XpaHeH!s!, HaJTnuie HHXCHEPHO-TEXHUIECKUX CPEACTB OXPAHbI, B TOM YHCIIE

cucTeMbl BueoHabmoaeHns). O0s3aTensHo: TpeOoBaHUE 110



10Xapo0e30MacHOCTH - HaJIMYUe MPOBEPEHHOT0 OTHETYIIUTENS, @ TAK)KE HATUYHE OTHEYHOPHBIX cei(hoB nim
CYMOK Il XpAHEHHSI AaKKyMYJISITOPOB.
7.2. MaTepuabHO - TEXHHYECKOe OCHALIleHHE IUIOLAAKHU NPOBeAeHUsi 00pa30BaTeIbHOI0
npouecca
7.2.1. O6mas 30Ha:
— CTEeJUTIaXKH JJIsl XpaHeHHUs 000pyA0BaHUS;
— UHTEPaKTUBHBIA HHBEHTAPB;
— SLIUKY JJIs1 XpaHeHHsI Beled 1 000pyA0BaHuUs.
7.2.2. Maias noneTHasi 30Ha:
— ceTyaThlid Ky0 He MeHee ueM 3x3x3M;
— MarThl AJIs CMSITYeHHs yAapa MpH MaJIeHUN KOTITEPOB;
— CTallMOHAPHBIN MOYJIb; YIIbTPa3BYKOBBIEC U3TyUyaTeNu Masiku (He MeHee 4 11T.);
— KOMIUIEKT MIPOBOJIOB JJIsi COSIUHEHHS U3TydaTeNell; KperuieHne u3nydareseil Ha CTeHy.
7.2.3. OcHOBHas NOJIETHAS 30HA!
— obmras miomank He MmeHee 100-300 M2, orpakaeHHe 3aTUTHON CETKOM;
— KOMIUIEKT TPacChl ISl ITOJIETOB;
— aMOPTH3UPYIOIINE MaThI Ha TIOJ O0IIIEH TIOJIETHOM 30HHI;
— cHucTeMa yJIbTPa3ByKOBOM HaBUTallMM B MOMeEIIeHNH, coBMecTuMoii ¢ BBC.
7.2.4. PeMoHTHas cTtaHys U 30Ha 30-nevaru:
— cTOJ pabounii MOHTKHUKA;
— paauoannaparypsl;
— pabouee Kpeciio Ha KoJecax;
— CTOJI KOMITbIOTEPHBIN; 3D - mpuHTED;
— mporpamMMHoe obecrniedeHue s co3nanus 3D - moxenei;
— nporpamma Juist neyat 3D - npuHTEpA;
— TMasuTbHAS CTAaHIMA C PEHOM;
— JIBIMOYJIOBUTEIIb;
— KJICEBOM ITMCTOJICT;
— Habop HaadpwuIel;
— IITAHT€HLUUPKYJIb;

— Ha0op MapHUPHO-TYOLIEBOTO MHCTPYMEHTA;
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— KIIFOYH JTs IPOTIEIIEPOB;

— Ha0Op MHCTPYMEHTOB IS TIAKH;

— nepxatenb « TpeThst pyKa» ¢ JTyIou;

— KOBPHUK JIJIsl IAalKW;

— mipubOp U3MEpEHUs HANIPsHKEHUS Oarapeu;
— pyJeTKa u3MepuTeabHas;

— 3aXUM JJI1 MOTOPOB;

— Ha0Op MIECTUTPAHHBIX KITFOUCH yIJIMHEHHBIX;
— Ha0Op OTBEPTOK JIJIs1 TOUYHBIX PabOT;

— TOPIIEBOM KIIIOY;

— KpUMIIED;

— IIypynoBepT + HaOOp OuT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEpHAS;

— PEMKOMIUIEKT, MpeTHa3HAYCHHBIN U1 IPOTPaMMHUPYEMOTo y4eOHOT0 Habopa KBaApOKONTepa;
— PEMKOMIUIEKT, IPEeHA3HAYE€HHBIN JUIsI KOHCTPYKTOpA CIOPTHUBHOIO KBAIPOKONTEPA;

— Tym0a I MHCTPYMEHTOB ciiecapHas. 7.2.5 Pabouee MecTo 00yJaromerocs:
— TIpOTpaMMHPyEMbIi Y4eOHBII Ha0Op KBaPOKONITEPa;
— TIPOTPaMMHPYEMbIi Y4eOHBII KBaAPOKOIITED;

— KOHCTPYKTOP CIIOPTUBHOTO KBaJJPOKOIITEPa;
— JIOTIOJTHUTENBbHBIE aKKYMYJISTOPBI ISl IPOTPaMMHUPYEMBIX y4eOHBIX HaOOPOB KBaJIPOKONTEPOB

Y CTIOPTUBHBIX KBaPOKOIITEPOB;

— FPV ouku (1mrem);

— KJIGEBOM ITNCTOJICT;

— Habop HaadwmIeH;

— IITaHTCHIIUPKYJIb;

— Ha0Oop MIAPHUPHO-TYOLIEBOTO UHCTPYMEHTA;

— KJIIOY ISl IPOTIEIIIEPOB;

— npubop usmepenus Hanpsokenus LiPo 6arapeu;
— pyJieTKa u3MepHUTeNnbHas;
— 3aKHUM JJI1 MOTOPOB;

— Ha6op MECTUTPaHHbIX KITI0YeH YAJIUHCHHBIX
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— Habop OTBEPTOK /JIsl TOYHBIX paboT;

— TOPIIEBOM KIIIOY;

— KpUMIIep;

— HOyTOYK (1iu [I9BM);

— JIECKTOIHOE IporpaMmmHoe obecrnieueHue st HoyToyka (wiu [I19BM);
— ¢oTorpamMmmeTprUdecKoe MporpaMMHOe 00ecIieYeHUE;

— KOMIBIOTEPHAsl MbIIIIb;

— CUMYJISTOP JUIsl aBTOHOMHBIX MOJIETOB;

— MporpaMMHOe obecrieueHre sl TPEXMEPHOTO MOJICTUPOBAHHUS;

— pabouee Kpeciio Ha KoJecax;

— TyM0a Uil HHCTPYMEHTOB CJIeCapHas;

— CTOJ KOMIBIOTEepHBIN. 7.2.6 Pabouee mecTo nemarora:

— HOyTOYK (vwm [I9BM);

— MyJIBT paJUOYIIPABIICHNUS;

— JIECKTOIHOE TIporpaMMHoe obecrnieuenne st HoyTOyka (vwu [I19BM);
— KOMIIBIOTEpHASI MBIIIIb;

— CTOJI KOMIIBIOTEPHBI;

— pabouee kpecio Ha kojecax; MDY,

— MapUIpyTH3aTOP;
— poyTep.

8. Cnincox HCNoJIb30BAHHOI JTUTEPATYPHI:

1. ®enepanbHbiii 3ak0H 0T 29.12.2012 Ne 273-03 «0O06 o6pazoBanuu B Poccuiickoit deaepanmm»
2. Vxka3 Ilpesunenta Poccuiickoii @eneparuu ot 07.05.2018 Ne 204 «O HanuMOHANBHBIX HEIAX H

CTpaTernyeckux 3aaavyax pa3sutus Poccuiickoit @enepanuu Ha nepuoa 10 2024 rogay.
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Pacnopstxenne [lpaButensctBa PO ot 21.06.2023 Ne 1630—p «O06 ytBepxkaenun Crpareruu
pa3Butusi OecnmiioTHO aBuamuu Poccuiickoit @enepaumuu Ha nepuon Ao 2030 roma v Ha
nepcnekTuBy 10 2035 roga u mjaaHa MEPOIIPHUATUH IO €€ peann3alum.

Pacnopstxkenune I[lpaButensctBa Poccuiickoit ®epepammu ot  31.03.2022 Ne 678-p «O06
yTBepkAeHud KoHIenmuu pa3BUTUS JOMOJHUTENIBHOTO O0pa3oBaHUs JeTe W NpU3HAHHUU
yTpaTuBIINM cuily pacnopsbkenust IlpaBurensctBa Poccuiickoit @enepamun ot 04.09.2014 Ne
1726-p».

Opranuzanusi  OOCIy)KMBAaHUS ~ BO3AYIIHOTO  JIBIKEHHs:  Y4eOHUK  JJII  CPEAHEro
npodeccuonansHoro oopazosanus / A. JI. ®wiun, A. P. bectyrun, B. A. CaHHUKOB; T10]T HAYYHOM
penakmmeit FO. I'. IllatpakoBa. — MockBa: MzgatensctBo IOpaitt, 2022. — 515 c. —
(ITpodeccuonanpaoe obpazoBanue). — ISBN 978 - 5 - 534 - 07607 - 3.

becnmnotusie netarenpHble annapaThl. OCHOBBI YCTpoicTBa U (PyHKIIMOHHpPOBaHUS /AdaHacheB,
Y4eOnuku u yueb. mocob. - Mocksa: MAU. ISBN:978-5-85597-093-7.

BecnmnoTHble neTaTenpHBIC ammapaThl: Harpy3KH M HarpeB: y4eOHOe mocoOue It CpeaHero
npodeccuonanbHoro obpaszoBanus / B. U. [loropenoB. — 2-e m3x., ucnp. u gomn. — Mocksa:
WznatensctBo HOpaiit, 2024. — 191 ¢. — (IIpodeccnonansHoe obpazoBanue). — ISBN 978-5-
534-10061-7. — Texkcr: anexTpoHHbIN // OOpa3oBarenbHas wiatdopma FOpaiit [caiit]. — URL:

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