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1. TosicHuTEIbHAS 3ANMCKA
BBenenune

[Iporpamma «becnunoTHbie aBUAIIMOHHBIE cucTeMbI» (Haniee — [Iporpamma), paccuntana Ha
oOyuyaromuxcs B Bo3pacte 12 — 17 ser, cpok peanuzanuu nporpammsl 1 yuebnslil roa. [Iporpamma
mpenrnoyiiaraeT pa3Butue oOydaromuxcss B 00JacTH MOAETUPOBAaHHUSA, MPOrPaMMHUPOBAHUSA,
MUJIOTUPOBAHUSA, a TaK)Ke HampaBjeHa Ha (OpMHpOBaHME 3HAHWN U HABBIKOB, HEOOXOAMMBIX IS
paboThl ¢ OECIMIOTHBIMM AaBHALIMOHHBIMHM CHCTEMaMH, CIIOCOOCTBYET pa3BUTHIO HMHXKEHEPHO —
KOHCTPYKTOpCKOro MplieHus. Ilporpamma
«becnuoTHBIE aBHALIMOHHBIE CHCTEMBD» pa3zpaboTaHa ¢ yu€TOM BO3PACTHBIX OCOOEHHOCTEH H
MHTEPECOB 1IeJIEBOI ayJUTOPUH 00YyUarOIINXC .

HopmaTuBHbIE OCHOBAaHUS VISl Pa3pa00TKU NPOTPAMMBI:

— DenepanbHbIi 3aK0H OT 29.12.2012 Ne 273—-®3 «O6 obpazoBanuu B Poccuiickoii

Pacnopsikenue IlpaBurensctBa PO ot 21.06.2023 Ne Ne 1630—p «OO6 yTBepx)aeHUU
Crpareruu pa3Butus OecriuiaoTHON aBuaruu Poccuiickoit @eneparuu Ha nepuon 10 2030 roga u
Ha nepcnekTuBy 10 2035 roja u miaHa MEpONpHUATUM MO €€ peaTu3alny;
denepanuny;

— Pacnopsokenue IlpaButensctBa PD ot 31.03.2022 Ne 678—p «OO0 yTBep)iaecHUU
Konuenmumn pa3BuTHs JONOJHUTENBHOTO 00pa3oBaHMs AeTed W MPU3HAHUHM YTPATUBIIUM CHITY
Pacnopsixenus [IpaBurensctBa PD o1 04.09.2024 Nol1726-p»;

— IlocranoBnenue ['nmaBHOrO rocynapcTBeHHOro caHutapHoro Bpaya P® ot 28.09.2020
No28 «O6 yrBepxaenun CII 2.4.3648-20 «CaHUTapHO—AMUIEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHM3alMsIM BOCIIUTAHUS U O0YUYEHHS, OTAbIXA U 03J0POBIICHUS AETEH U MOJIOJEKID);

— Ilpukaz MunucrepcrBa npocsenieHus Poccuiickon ®@enepanun ot 27.07.2022
No 629 «OO6 yrBepxknenun Ilopsimka opraHu3anMd W OCYIIECTBICHHS 00pa3oBaTelbHON
NEeSTebHOCTH IO JTOMOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM IIPOTPaMMaM).

HanpaBieHHOCTb IPOrpaMMBbl — TEXHUYECKAsL.



AKTYyaJlbHOCTbH POrpaMMBbl.

B coorBerctBuM ¢ yrBepkaeHHOM or 21 wmroHs 2023 Ne 1630-—p IlpaButenbctBoM
Poccuiickoit @enepanun Ctparterueii pa3BuTus OecnioTHON aBuanuu Ha niepuox 1o 2030 roga u
Ha mepcnektuBy 10 2035 roma, B Onmkaiimme mecTh ¢ TOJOBHHOW JeT B Poccwm momkHa
MOSIBUTHCSI HOBAasi OTpaciib SKOHOMHKH, CBSI3aHHAsi C TMPOU3BOJCTBOM UM UCIOJIb30BAaHHUEM
rpaXIaHCKuX OecnmuiIoTHBIX ammaparoB. [lanHas [Iporpamma B pamkax (eaepaibHOro MPOeKTa
"«Kanpel 1is GecnuIoTHBIX aBHALMOHHBIX CHCTEM» HAIMOHAILHOrO MpOeKTa «BecHuIoTHbIE
ABUAITMOHHBIE CHUCTEMBD» 00ecreYnBaeT 00ydJaronUMCsi BO3MOXXHOCTh OCBOUTH 3HAHUS B 00JIACTH
OCCIUIIOTHBIX JIETAaTENIbHBIX allapaToB, HAaBBIKM POrPaMMHUPOBAHUSA, MOJIEIUPOBAHUS U
MUWIOTUPOBAaHHUSA, KOTOpble B HAacTosllee BpeMs SBIAIOTCS BocTpeboBaHHbIMU. KoHuemnmus
[TporpaMMbI OKa3bIBaeT BIMSIHHE HA PACIIUPEHHUE TOTIOTHUTEILHOTO 00pa30BaHMs O0yUYaIOIIUXCS,
pealin3aluio MOJIOIEKHONW MOTUTUKH M CO3/IaHHE CHUCTEMbI MOATOTOBKH CIELMAIUCTOB B 00JacTu
pa3paboTKH, TPOW3BOJACTBA M OIKCIUTyaTallMM OECHUIOTHBIX aBUAIMOHHBIX CHCTEM, a TaKke
KOHTPOJIb 32 YPOBHEM KBamU(UKAIMUA TaKUX CHEMUANTUCTOB. [Ipu peanusanuu mpoekTa OOoJbIIoe
BHUMaHHUE YJENSeTCsl MPUBICUYCHHUIO 00yYaromuXxcsi 00pa30BaTENbHBIX YUPEKICHUI K y4acTHIO B
nporpaMMax Mo OCCIHJIOTHBIM aBUAIMOHHBIM cHcTeMaM. TakuM o00pa3oM, BO3MOXHO YCHIIUTH
TEXHOJIOTHYECKHI  MOTeHuMan 1 oOecreyeHus: O€30MacHOCTH  CTpaHbl,  MOBBIIMICHUS
3¢ (HEeKTUBHOCTH SKOHOMUKH M YJIYYIICHUs KauyecTBa >KU3HM rpaxkaaH. B urtore B Poccum gomkHa
BO3HUKHYTh HOBas JIKOHOMHYECKAas OTpaciib, CBS3aHHAas C pa3padOTKOW U HCHOJIb30BaHUEM
rpaxJIaHCKUX OECMUIIOTHBIX anmnapaToB.

HoBu3Ha 5T0il mporpaMmbl 3aKJII0YaeTCsl B MHTEIPALIMM COBPEMEHHBIX M MHHOBALIMOHHBIX
JOCTIDKEHUM B 00JIacTM Majoil OeCHWIOTHOM aBHallMU, a TakKXKe MCIOJIb30BaHUM LHU(POBBIX
TEXHOJIOTHH, BKJITIoUas u(poBoi o0pa3oBaTeIbHbIN KOHTEHT.

Metoas! u popmbl peasusanuu Ilporpammer:

— OJIHUM M3 KIIIOYEBBIX METOJOB SBISIETCS NPOEKTHO—OPHEHTHPOBAHHOE O0y4deHHUe,
KOTOpO€ MO3BOJIAET OOyYaromMMCsl MPUHUMATh aKTUBHOE ydacTHE B pa3padOTKe U pealn3aluu
pEeAbHBIX TIPOEKTOB, CBSA3AHHBIX C UcHoNb3oBaHueM BAC. DTOT MeTol crmocoOCTBYET YriTyOJICHUIO
3HAHUM, Pa3BUTHIO TBOPUYECKOTO MBINIJICHUS U HABBIKOB KOMAaHIHON paOOTHI;

— MHTEPAKTHBHbIE MeTOAbl OOyYeHHsl, TaKM€ KaK CUMYJSILUU U BUPTYaJbHbIE
naboparopun, WrparOT BAXKHYIO poOJib B ToArotoBke crenuanuctoB no BAC. CneuunanbHbie
MPOrpaMMHbIE KOMIUIEKCHI TMO3BOJISIIOT MOJEIMPOBATh pa3jHuYHble CIEHApUU TOJeTa APOHOB,
aHAJIM3UPOBATh MOBEJIEHUE AalIlapaToB B CIOKHBIX YCIOBHUSX U MPOBOAMTH SKCIIEPUMEHTHI O€3

pUCKa NOBPCIKIACHUSA I[OpOI‘OCTOHH_IGI\/'I TCXHUKU,

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



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

— MpPaKTHYECKHE 3aHATHSI, TJIe O00ydaroluecss MOTYT HEMOCPEACTBEHHO YMPABISATh
6€CHI/I.HOTHBIMI/I dBHAllTUOHHBIMHU CHUCTCMaMU, ABJIAIOTCA HEOTHEMJIEMOM YacTbIO y‘-IGGHOI‘O
mpouecca. OTU 3aHATHSA TO3BOJIAIOT OTPAaObOTaTh HABBIKU YNPABICHHUS IPOHOM, OLIEHUTH €ro
MOBCACHUC B PA3JIMYHBIX CUTyallUAX U YCOBCPUICHCTBOBATH TCXHUKY MHJIIOTHUPOBAHUS

— TeopeTHYecKHe JIEKIHM M CeMHMHAPCKHe 3aHSITUSI, HallpaBJICHHbIE HAa H3y4eHUE
OCHOB OECHWJIOTHBIX aBUAIMOHHBIX CHUCTEM, MPUHIUIIOB MOJIeTa U YNpPaBICHUS, TEXHUYECKOTO
yCTpOﬁCTBa " aCIICKTOB ITPUMCHCHUA BAC B PA3JINYIHBIX OTPACIIAX;

— COPEeBHOBATEJLHBII METO — 3TO CIIOCOO BBHIMOTHEHHSI MPAKTUYECKUX YIPAKHEHUN
B (opme copeBHOBaHui. CyIIHOCTh METOJA 3aKIIOYAETCS B HMCIOJb30BAaHUU COPEBHOBAHHU B
KauCCTBC CPCACTBA NOBLIMICHUSA YPOBHSA MMOATOTOBJICHHOCTU 06yanoumxc;1.

dopMaMu OpPraHU3alUM 3aHATHH SBISIOTCS TPYIIOBas (TeopeThyecKkass 4acTh) U
WHIUBUAYAIbHO — IPYIIOBas (IpaKTHUYeCcKasi 4acTh).

IMegaroruyeckas mesieco00pa3HoOCTb HACTOSIIEH MPOTPAMMBI 3aKJIIOYAETCSI B TOM, YTO
MocJie eée OCBOEHHSI 00ydYaroluecs MoiydyaT 3HaHUS M YMEHHsI, KOTOPbIE MO3BOJSAT UM IMOHSTh
OCHOBBI YCTPOICcTBa OECIIMIIOTHOTO JIETATEIFHOTO aIapara, IPUHLIHUIIBI pabOTHl BCEX €ro CUCTEM
H HUX B3aHMO,Z[€I>'ICTBI/I$I, TCXHOJIOTUIO MUJIOTUPOBAHHA U YIPABJICHUSA, 4 TAKIKEC OTTOYUTH CBOU
HaBbIKM B MwiIoTHpoBaHUM BAC U TOIy4YWTh COpPEBHOBATENbHBIM OMNBIT Ha Pa3IMYHbBIX
TPEHUPOBOYHBIX 0a3ax.

Hacrosimass mporpamMMa COOTBETCTBYET OOIIEKYJIbTYpPHOMY YpPOBHIO OCBOCHHUS U
MpeIoiaraeT yAOBIECTBOPEHHE MO3HABATEIILHOTO MHTEpeca O0ydarolerocsi, paclIupeHrue ero
MH()OPMHUPOBAHHOCTH B 00JaCTH OECTIMIIOTHBIX JIETATENbHBIX aNlapaToB U CHCTEM, a TaK¥Ke
oOoraiieHre HaBbIKaMU OOIIEHMS] U IPUOOpEeTEHHE YMEHUIl COBMECTHOM IEsTeNbHOCTH MPH
OCBOECHUHU IIPOTPAMMEL

Heas IIporpamMMbl JOMOTHUTENBHOTO 00pa3oBaHMs MpearnosiaraeT (GopMupoBaHHe U
pa3zBuTHe Mpo(eccHOHANbHON OpUEHTAllMM OO0YYaromerocs, pa3BUTHE WHTEIEKTYyalbHbBIX
CIOCOOHOCTEH U MO3HABATENILHOTO HHTEepeca K OECIUIOTHBIM aBUALIMOHHBIM CUCTEMAaM.

3agaun:

JIMYHOCTHBIE (BOCHIUTATEILHbIE):

— BOCIUTaTh UHTEpPEC K TEXHUKE U TPYyAy, pPa3BUBATh TBOPYECKHE CIOCOOHOCTH

1 (hOpMHUPOBATH KOHCTPYKTOPCKUE YMEHUS U HABBIKU;
—  NPUBUTH KYJbTYpPYy MPOU3BOJCTBA U COOPKH OECIIMIIOTHBIX aBUAIIMOHHBIX CUCTEM;
—  chopMHpOBaTh YyBCTBA KOJIEKTUBH3MA, B3aMOITOMOIIIH;

— BOCIIMTAaTh BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBETCTBCHHOCTH,



— cdopMHpOBaTh CO3HATEIbHOE OTHOIIEHHE K O€30MacHOCTH TpyAa TNpu

HW3TOTOBJICHUM MOJICIICH;

—  BOCHHUTaThb TPAKJAHCTBEHHOCTb, TOJIEPAHTHOCTh, JYXOBHO — HPABCTBEHHOE
CaMOCO3HaHUE;

—  (opmupoBaTh MaTPHOTUYECKYIO MO3ULUIO MOJIPOCTKA Yepe3 BKIIOUEHHUE €ro B
TEXHUYECKOE TBOPUECTBO U MTO3HABATENIbHYIO I€ITEIbHOCTb.

MeTanpeamerHble (pa3BUBaKOIINeE):

— Pa3BUTH y 06yan0H1ch;1 DJICMCHTHI TEXHHUYCCKOI'O MBIIIJICHUA,

M300peTaTeIbHOCTH, TBOPUYECKON MHUIIMATHBBI;

—  pa3BUTh I1a30Mep, OBICTPOTY pEaKIIHH;
—  pa3BUTb ycepAaue, TepIIeHNE B OCBOCHUU 3HAHUM;

— ¢opMUPOBAaTh OCO3HAHHME POJIU TEXHUKH W TEXHOJOTHH JJs TPOTPECCHBHOTO

pa3BUTHS OOIIECTBA;

— TIOBBIIICHHUE CEHCOPHOW YYyBCTBUTEIBHOCTH, pa3BUTHUE MEJIKOM MOTOPUKHA U
CUHXPOHHU3AIMU paboThl 00euX pPYK 3a cueT OOyYeHHsS MHJIOTUPOBAHHS OECHUIOTHBIX
JIeTaTENbHBIX aIlapaToB;

— Pa3BHUTHC HCI/IXO(I)I/ISI/IOJIOFI/I‘ICCKI/IX KaueCTB YUCHUKOB: IIaMATb, BHHMAaHUC,
CIIOCOOHOCTD JIOTHUYECKHU MBICJINTDh, AaHAJIM3UPOBATh, KOHICHTPUPOBATHL BHUMAHUC HA I'NTABHOM.

IIpenmernbie (00yuaromue):
- BblpaGOTKa HAaBLIKOB IMAJIOTUPOBAHUA 6€CHI/I.HOTHI>IX JICTATCJIbHBIX allllapaToB;

— JaTb TNCPBOHAYAJIIBHBIC 3HAHUA O KOHCTPYKIHUU OECIIMIOTHBIX JIETaTEIbHBIX

arnmaparos;
—  HAYYMTb IpaBUIJIaM 0OCITyKUBaHU, COOPKH OECIUIIOTHBIX JIETAaTEIbHBIX alllapaToB;
—  HayuuTb nporpammupoBanuio bAC;
—  O3HAKOMUTH C MpaBWJIaMH 0€30MacHON pabOThl C UHCTPYMEHTAMU;
—  O3HaKOMHTbH C MPHHIUIIOM pabOThl aBHAMOJIEIbHBIX JBUTATENCH W MX TPaMOTHOM
SKCILTyaTaluH;

— JIaTh NEpBOHAYaJIbHbIC 3HAHUS MO PAJAMOAIEKTPOHUKE M OOYUUTH IMPUHLIKIIAM

paboThI pasuonepenaoniero 000py10BaHus, €ro HaCTPONKON;

—  nmartb 3HaHuA B obsactu 3D — momenupoBaHus U npoektupoBanus bAC;

— 0o0yunTh mpaBmiaM 0€30MacHOM JKCIUTyaTallii OECIUIOTHBIX JIeTaTebHBIX
armaparos.

Cpoxku peanusanuu Ilporpammer: 144 yaca.



YpoBeHb nporpamMmbl: 0THOYPOBHEBas (0a30BBI YPOBEHb OCBOCHHS).
Pexxum 3ansiTuii: rpynmna u3 12 yenosek, 2 pa3a B HEAENO 10 2 yaca (4 yaca B HEZEIO,
16 gacoB B mecsitl, 144 gaca B ron); 1 akagemMudeckuii yac 45 MUHYT, miepeMena 15 MUHYT.
Iliianupyembie pe3yabTaTbl 00y4eHMsI:
B pe3syabrare o0ydeHusi oOy4damomudecss B KOHIe Y4YeOHOro roaa OBJAJACKOT

HEOOXOIMMOM CHCTeMOM 3HaHUM, YMEHHUI 1 HABBIKOB.

Byner 3namo u ymems B pamkax ocBoOeHHs 6a30BOT0 ypOBHSI:

3name: — TEXHHUKY 0€30IacHOCTH MpHU padoTe ¢ MHCTPYMEHTAMU

1 3JIEKTPOOOOPYAOBAHHUEM;

— ocHOBEI BAC;

— OCHOB TEXHMUYECKOT'0 YCTpOicTBa U KOMIIOHEHTOB bAC;

— s3bIKU porpammupoBanne bAC;

— 3HavyeHue u npuMeHenue bAC B coBpeMeHHOM MUpe;

— 0COOEHHOCTHU PETYJIUPOBKH H yIPABICHUS KBAAPOKOITEPOM;
— YCTPOMCTBO WM MIPUHITUT paOOTHI AIEKTPOIBUTATEIICH.

Ymemo: — TI0JIb30BaThCS paOOYMM UHCTPYMEHTOM;

— paboTaTk C IIEKTPOOOOPYI0BAHUEM;

— OCYILUECTBJIATH NUJIOTUPOBAHNE KBAIPOKOIITEPOB;

— yIpasiATh KBagpokonrepom FPV;

— HacTpauBaTh YaCTOTHI BUICO NEPEAAIOIINX YCTPOUCTB;
— HACTpamBaTh MOJETHBIM KOHTPOJIEP KBAAPOKOIITEPA;
— HacTpauWBaTh anmnaparypy ylnpaBJICHHUS;

— 3apsKaTh aKKyMYJIATOPBI.

Byner snamo u ymems B pamkax oCBOCHHS MPOJBUHYTOTO YPOBHS:

3name: — YCTPOMCTBO M MPUHIIUI PAOOTHI paIuOTIEPEIaTINKOB;

— TIpolenypy nojgydeHus, 00padOTKH U aHaIM3a JaHHBIX mojeta BAC;
— MpUHIUN paboThl (POTO MepeNaoINX YCTPOICTB;

— MpaBWJIA IKCIUTyaTalluy aKKyMYJISITOPOB

— npouecc 3D — moaenupoBanus u npoekrupoBanus bAC.

Ymemes: — JUarHOCTUPOBaTb W MHCIPABIATH OIIMOKM B paboTe MPOrpaMMHOTO
obecrieyeHus mpu paboTe ¢ JaHHBIMU, TOJTYYEHHBIMU NIPpU paboTe ¢ MOJIE3HON
Harpys3Koif;

— MOJEJINPOBATh U MIPOU3BOIUTH NeYaTh KOMIUIEKTYomuX Moaened bAC Ha
3 — D npuntepe.

Ilo — TBOPYECKH MOAXOIAMTH K COOPKE KBAJPOKOIITEPa,
OKOHYAHHIO | — yMeTh aHaTM3UPOBATH;
Kypca Oyzer | _ JOBOINTB HAYATOE JEJI0 0 KOHIIA;
0011a1aTh
— BBIIOJIHATH TOPYYEHUS KOJJIEKTHBA, paboTaTh B IPYIIIIE;
CIIE Ty FOLITMU 5
KA OCIGAMIL: OKa3bIBaTh IMOMOILL B Pa0OTe HAJ MOJEILI0 POBECHUKAM M MJIaIINM

pebsitam;
— CTPEMUTHCA COPCBHOBATHLCA, IPOSABIIATH ceba B COpPCBHOBAaHHU.




IIponecc nHaGopa u d¢opMupoBaHus TPyl

OOpazoBaTeNnbHbIE OpPTaHU3AINH

PYKOBOJCTBYIOTCSI BHyTPEHHUMHU HOPMAaTUBHO — IIPABOBBIMU OCHOBAHUAMHU MpU (GOPMUPOBAHUU

nporiecca Habopa U YKOMIUIEKTOBKHU TPYIII HAa IPOTPaMMBbI JJOMTOJTHUTEILHOI0 00pa30BaHuUs.

2. Y4eOHbIii IVIAH NPOrpaMMBbl

HaunmeHnoBanme
Bcero
YPOBHS HoMmep u HauMeHOBaHUE MOTYJISI 4ACOB Teopus | IIpakTuka
NPOrpaMMblI
Monyne Nel. «OcHOBBI 0€CUIOTHBIX
ABUAIIMOHHBIX CUCTEM (BAC): 8 8 0
apxutekTypa, BAC»
Monynb Ne2. « TexHu4eckoe yCTpOHCTBO U 8 6 2
KOMITIOHEHTHI BAC»
§ Mopynes Ne3. «IlpuHumnsl mosnera 36 ) 34
= ynpasieHus bAC»
S Moayne Ned. «IIporpammupoBanue BAC 10 0 10
CE JUIS TIOJIETOB BHYTpH nomeneHust Pythony
= Mopyis Nes. «IIporpammupoBanue
2 KOHTpoJuiepa, ycTtaHoBieHHoro Ha BAC 10 2 8
3 npu nomoiu C++»
>
N Monaynbs Neb6. «Mcnonb30BaHue JaTYUKOB
3 12 4 8
M BAC u c60p maHHBIX»
§ Mopyns Ne7. «OOpaboTka u aHAIN3 g 4 4
A naHHbIX osieta BACy»
Monyns  Ne§. «lIpumenenne BAC B 12 12 0
Pa3IUYHBIX OTPACISAX)
Monynb Ne9. «3D — mopenupoBaHue M
30 7 23
npoexktupoBanue bACy»
Monaynb NelO. «I"'onounbiit BAC» 10 2 8
Hroro: 144 47 97




3. Y4e0HO — TeMaTHYEeCKHMH IJIaH

3.1. YTII mporpamMmbl COCTOUT M3 OJHOTO 0a30BOT0 YpoBHS ocBoeHMs. CoepKaHue KaKI0TO YPOBHS IMOCTPOSHO Ha MOJTYJIbHOM IPUHIIHIIC.
CTpykTypHOU enuHuUIIEeH yd4eOHOro MOIyJs SIBISIOTCA TeMbl. B peanusanuu mporpaMMbl IPUMEHSIETCSl MO3TaNHas TEXHOJOTusi 0Oy4eHUs OT
«TIPOCTOTO» K «CIIOXKHOMY».

3.2. BaxxHast posb py OCBOEHUU ITPOrPaMMBbl OTBOJIUTCS MaTepraiam, pa3padoTaHHBIM B paMKaxX MpUMeHeHus Hu(poBoro o0pa3zoBaTeaIbLHOTO
KOHTEHTA.

3.3. I1o okoHYaHHUHU KaXI0T0 MOJTYJIsl IPOrPaMMOM IpeycMOTpeHa (popmMa KOHTPOJIS B BUJIE€ TEMAaTHUYECKOIO OMPOCa, MPAKTHUECKOr 0 3aJaHMs,

MIPOEKTHOM pabOTHI.

YCTPOIicTBO U KOMIOHEHTHI BAC».
Tema 1. OCHOBHbBIE TEXHUYECKUE
xapakrepuctuku BAC BepTosieTHOTO U 2 2 0
CaMOJICTHOTO TUIIOB.

Tema 2. Kimaccudukarms 6eCiuIioTHRIX
JIETaTeNbHBIX aMapaToB.

Moayab Nel. «OcHOBBI 0eCTHIOTHBIX Tect IHOK Ne 1.
aBuaunoHHbIX cucreM (BAC): 8 8 0
= apxurekTypa, BAC».
§ Tema 1. BBonHOe 3aHsATHE (TEXHHUKA ) ) 0
% 0€30MacHOCTH).
)
e Tema 2. Teopetnyeckne ocHoBbI BAC. 2 2 0
&
E Tema 3. Apxurextypa BAC. 2 2 0
g Tema 4. 3nauenue u npumenenust BAC ) 5 0 Ormpoc B paMkax
: B COBPEMEHHOM MHpE. MIPOWICHHBIX TEM
5 Moayan Ne2. «TexHuueckoe 8 6 2 Tect ILTOK Ne 2.
S
=9
>
=
2
-]
3
<
4]

Tema 3. Kommiekc ynpasienust BAC. 2 0 2




Tema 4. Poccuiickue npousoautenubAC u

Omnpoc B pamkax

¥IX LIEJIN. MPOMCHHBIX
TeM

Mopayap Ne3. «IIpuHUOMOBI mOJieTa U 36 34 Teer ITOK Ne 3.

ynpasjaenus BAC».

Tema 1. be3omacHocTh MONETOB. 2 1

Tema 2. Texuuka 6a30Boro 12 12

nuiotupoBanus FPV.

Tema 3. Ynpasnenue BAC. 2 1

Tema 4. Ilpaktuka nonétos BAC. 8

Tema 5. AsponnHamMuKa U THHAMHUKA 2 )

nonéra.

Tema 6. [Ton€Tel B OrpaHUICHHOM 6 6

MIPOCTPAHCTBEY, IPOH — PEUCHHT.

Tema 7. 3axBar rpysa. 2 2

Tema 8. BrimmosiHeHHE KOHTPOJILHOTO Breimoaauts monet ¢

IIOJIETHOTO 3a/IaHUS. 2 2 TOJIHATHEM IPy3a

Mopayas Ne4. IlporpaMmMupoBaHuenIst LIOK Ne 4.

M0JIETOB BHYTPH MOMeIleHH s 10 10 Tect

Python».

Tema 1. OcHoBbI iporpamMmmupoBanussbAC 4 4

Ha Python.

Tema 2. PaboTa cO CIIMCKOM JaHHBIX. 2 2

Tema 3. Pa3zpaboTka anropurma 2 )

aBToHOMHOTO 11ojieTa BAC.

Tema 4. Co3aTh CKPHIIT Ha SI3bIKE

nporpamMmmupoBanus Python ms IIpakTuueckoe

CaMOCTOSTEIILHOTO yIIPABICHUS 2 2 3a/1aHue

KBaJ[POKOINTEPOM B TIOMEIICHHUH 03
ucnoyp3oBanus curtana GPS.




Mopnyasb NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTPOJIepa, YCTAHOBJICHHOI'0 HA 10 2 Tecr

BAC npu nomomm C++y.

Tewma 1. 3yueHue HaBBIKOB CO3/1aHUS

QJITOPUTMOB JIJIs1 O€CITUIOTHBIX

JETaTeNbHBIX alapaToB. 2 0

(mporpamMmupoBaHNE aBTOHOMHOT'O

nosieta) (Outdoor u Indoor).

Tema 2. O01IMe cCBEIEHUS O A3BIKE
2 2

nporpamMmupoBanus C++.

Tema 3. Peanuzanusg C++ B 2 0

MPOrPaMMHUPOBAHUH JAPOHOB.

Tema 4. [IporpammupoBaHue
2 0

anroputMoB ynpasnenus BAC.

Tema 5. Co3gaTh CKPUNT Ha A3BIKE ) 0 [IpakTnueckoe

nporpamMmupoBanus C++. 3a/l1aHue

Moayab Ne6. «Mcnonb3oBanue ITOK Ne 6.
12 4 Tect

naTunkoB BAC u c60p 1aHHBIX.

Tema 1. CeHcopsl 1 JaTYMKH 15 cOopa 4 )

JAHHBIX.

Tema 2. JlaTunku: akcenepoMeTp,
4 2

rupockor, gaatsHomep GPS.

Tema 3. JlaTunku ipu cOOpKe B 4 0 [IpakTuka

MacTepCKOH. cOOpKH

Moayabs Ne7. «O6padoTka U aHaau3 ILHOK Ne 7.
8 4 Tecr

IAaHHBIX mojaeTa BAC».

Tema 1. Coop, 06paboTka 1 aHaIU3

JTaHHBIX (OTOrPAMMETPUIECKOM 4 2

CBHEMKH.

Tema 2. Coop, 06paboTka 1 aHaIU3 4 )

JTAHHBIX OPTO(OTOCHEMKH.

08. OK Ne 8.
Monayan Ne8. «[Ipumenenune BAC B 12 12 Tecr LT

PA3JTHYHBIX OTPACIAX».
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Tewma 1. Texnonorus npumeHerns bACs

4 0
reoIe3Un U KapTorpadu.
Tewma 2. Texnonoruu npumenenus bACs IIpoexTHas
JPYTUX OTPACIISX, TAKHX KaK: pabora.
— JIECHOE XO3SMCTBO; 8 0 Jloknaz o
— OXpaHa OKPY)KalolIel Cpebl; TEXHOJIOTHH
— CeNIbCKOXO034HCTBEHHBIE PAOOTHI. IpUMCHCHIA
Moayas Ne9. «3D — MoaeInpoBanue u LHOK Ne 9.
30 23 Tect
npoextupoBanne BAC».
Tema 1. OcHOBBI aBHAMOIETHPOBAHUS ] 6
CaMOJIETHOTO TUTIA.
Tema 2. OcHoBbI 3D — MoenMpOBaHMUSL. 2
Tema 3. [1O gyt 3D — MmonenupoBaHuUs.
Tewma 4. IToaroroska 3D — monenn 6 6
MeYaTH.
Tema 5. Ucrnonp3oBanue 3D— nmpunTepa 4 5
JUTSE TIEYaTH KOMITIEKTYIOIIUX.
Tema 6. Be16op HaBecHOTO
4 4
obopymoBanus bAC.
[Ipoussectu
Tema 7. Martepuaiibl 1Jisi IpOU3BOJICTBA POH3BEC
BAC 2 1 MOJICIb JUTS
MeYaTy.
Mopnyan Nel0 «I'onounsiii BAC». 10 8 Tect LIOK Ne 10.
Tewma 1. I'onounsiit BAC. 2 1
Tema 2. Knaccsl, npaBuina, CyaeicTBo. 2 1
Tewma 3. TlocTpoenne cnopTUBHOM
TPEHUPOBKH U COBEPIICHCTBOBAHHE 2 2
MacTepCTBa.
Tema 4. ['oHOYHBIE TPACCHI. > 5

4.1 B OTKPBITOM IIPOCTPAHCTBE.

11



4.2 Ha FPV.

Tema 5. [TpoxoxkaeHre roHOYHOTO
HUCIILITAHUA.

[Ipoxoxnenue
TOHOYHOI'O
HUCIIBLITAHUS

* — https://firpo.ru/activities/projects/
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4.Conep:xanue NporpaMmbl
4.1. ba3oBblii yPOBEHDb 0CBOCHUS

Moayab Nel. «OcHOBBI OecnnJIOTHBIX aBHAIMOHHBIX cucTeM (BAC): apxuTekTypa
BAC».

Tema 1. BBonHoe 3ansTre. TexHuka 6€30mMacHOCTH.

Jlexmms: MHCTpyKTaX 1Mo TexHUKe Oe3omacHocTh. TexHuka OesomacHoctu. [IpaBuia
MOBEJICHUS B TIOMEIICHUH, TJI€ MPOBOISATCS 3aHATHS.

Tema 2. Teopernueckne ocHoBbI BAC.

Jleknus:  3HakOMCTBO ¢ OecnuiOTHBIMH — aBUalMoHHbIMH  cucteMamu (BAC).
Omnpenenenne becnmmnornoit AsuanmonHoit Cuctemsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexuus: 3HaueHue apXUTEKTYpbl 11 3P PEeKTUBHOTO PYHKIIMOHUPOBAHUS U YIIPABIICHUS
BAC. Komnonentst BAC camonérHoro Tura.
Tema 4. 3nauenue u npumeHeHust BAC B COBpeMEHHOM MHUpE.

Jlexuus: Poib TEXHUUECKUX XapaKTEPUCTHUK U pa3auuHbiX BuaoB BAC B pemeHun
pa3JIMYHBIX 3a/1a4.

Monyab Ne2. «TexHuveckoe ycTpOMCTBO U KOMIIOHEHTHI BAC».

Tema 1. OcHOBHBIE TEXHUYECKUE XapaKTepUCTUKU BAC, BEpTOJIETHOrO U CAMOJIETHOTO
THIIOB Jlekuus: OCHOBHBIE TeEXHUUYECKHE XapakTepucTuku BAC BepTOIETHOrO U CAaMOJIETHOTO

THIIOB Tewma 2. Kimaccudukarus 6eCrIOTHBIX JETaTSIbHBIX alapaToB.

Jlekuuu: Bugel m texnudeckue xapakrepuctuku BAC: Anpocratmyeckne BAC,

PeaktuBubie BAC, BAC camonérnoro tumna, BAC BepTOJIETHOrO THMA, MYJbTHUKONTEPHBIC U
ruopunnbsie BAC.
Tema 3. Komiuiekc ynpasnenust bAC.

[Tpaktuka: Crioco6s! 060pyaoBanus ynpasieHus cucreMsl BAC.

Tema 4. Poccuiickue nponssoaurenu bAC u ux nenu.

Jlexuusa: OcHoBHble Poccuiickue mnpousBogutenun bBAC. Bxmax B pa3Butue
oreuecTBeHHOM unaycrtpuu bAC.

Mopnyab Ne3. «IpuHnunsl nosera u ynpasjaenusa BAC».

Tema 1. Be3omacHOCTE MOJIETOB.

Jlexuusa: Omnpenenenne Oe3onmacHoCcTH MONETOB B KOHTekcTe BAC. 3HaueHue
6e3onmacHocT A7 3GGEeKTUBHOrO U Han&KHOro ¢yHkuuoHupoanus BAC. AHamu3 puckoB u
OIAaCHOCTEH.

13



[IpakTuka: BeimonHnenue Oe30macHOro TmoJjeTa.

Tema 2. Texnuka 6a3oBoro nunotuposanust FPV.

IIpaxTuka: Tpenaxep FPV, ynpasnenne BAC. B cuMynatope BbIIOIHUTE B3JIET C TOUKU
CTapTa M TOCAJKy Ha TOYHO OOO3HAUYEHHYIO IUIOIIAJAKY, UcHoib3ys FPV — pexum s
ynpasieHus. [Iponerute CKBO3b CEpHIO BOPOT WM MEXIy OOO3HAYEHHBIMM MapKepamH,
coxpaHsis CTaOMJIBHYIO BBICOTY M CKOpPOCThb, B pexume FPV. BrmosHuTte moser mo 3apaHee
3aJJaHHOMY MapLIpyTy ¢ U3MEHEHHEM BBICOTHI, UCTIONb3ys Kak FPV, Tak u Bux ¢ Tperbero nuna
JUTsi cpaBHEHUS 3G (HEKTUBHOCTH yrpaBiieHus. BeimonHuTe ceputo pazBopoToB Ha 180 rpamycos
Ha OIPaHUYECHHOU TeppuTOpuH, UCoab3ys FPV s TouHoro maneBpupoBaHus. BeimonHute
3ajady 1o cOopy OOBEKTOB C pa3IMUYHBIX TOYEK KapTel, wucnonb3ys FPV s HaBuranmm
¥ TOYHOCTH IIPU MPUOIMKEHUH K KOKIOMY OOBEKTY.

Tema 3. Yopasnenne BAC.

Jlexuusa: Ilpunnuner ynpasnenus camon€rHeiMu BAC. IlpakTuka: BBIOJIHHUTE B3JIET
BAC camoneTHOro Tuma, JOCTUTHUTE 33JaHHOW BBICOTHI U CTAOMIM3HPYWTE MOJET Ha MPSIMOMN
muHUH. OCYyIIECTBUTE CEPUIO TIOBOPOTOB.

Tema 4. ITpaktuka nonéros bBAC.

IIpaxTuka: ITpaktuka noneros bAC.

Tema 5. ApporHaMuKa U AMHAMHKA MTOJIETA.

[IpakTuka: BeimonHuTe mojieT Ha APOHE B CHUMYJATOPE IMPHU PA3NTUYHBIX YCIOBHUSIX
nosieta. (3aJaHue BKIIOYAET B ceOsl BHIMIOJHEHHUE MAHEBPOB BBICIIETO MHJIOTaXKa, MOJETHI Ha
Pa3HOil CKOPOCTHU U BBICOTE, a TAKXKE B PA3TUYHBIX TOTOJHBIX YCIOBUSX).

Tema 6. [Ion€Tbl B OrpaHUYEHHOM NPOCTPAHCTBE, JPOHb — PEUCHHT.

IIpakTuka: BelrmosiHUTE 3a1aHKE MOJIET APOHA B OIPAHUYEHHOM IIPOCTPAHCTBE, BHYTPH
31aHMS WIHA CKBO3b Y3KHE IPOXO/bI MEXKIY NPEMATCTBUAMU.

Tema 7. 3axBar rpy3a.

[IpakTuka: BeimonHuTe 3amaHWe 3axBaT M I[EpPEMEIICHUE TIpy3a, aKKypaTHas
TPAHCHOPTUPOBKA.

Tema 8. BoinonHeHNE KOHTPOIBHOTO MOJIETHOTO 33 JaHUSI.

[IpakTuka: BeInOJHUTE KOHTPOIBHOE 3a1aHUE IO MOAYJIO. [IposereTs Tpaccy.

Monyab Ned. «IIporpammMupoBanue 1J1sl 10J1€TOB BHYTPU noMeenusi. Pythony.

Tema 1. OcnoBsl nporpammupoBanust BAC na Python.

IIpakTuka: OCHOBHBIE NMOHATHUS O IporpammupoBanuu U ynpasieHud BAC. OcHOBHBIE
GbyHKIMU ~ mporpaMMHOro  mojerta. OnepalMOHHBIE  CHUCTEMbl M MPOrPaMMBbl  JUIS
IIPOrpaMMHUPOBAHMUSI MTOJIETA.

Tema 2. Pabora co CIUCKOM JaHHBIX.
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IIpaxTuka: IlporpammupoBanue anroputMoB ynpasieHust BAC.

Tewma 3. Pa3pabotka anroputma aBToHOMHOTO TIosieta BAC.

ITpaktuka: Pazpabotka anropurma aBToHoMHOro nojiera BAC.

Tewma 4. Ilpaktuueckoe 3amanue: Hamucare mporpammy Ha Python nmist aBToHOMHOTO
nosiera BAC mynbTu potopHoro tumna BHyTpu noMeuienus (B orcyrcrsun GPS curnana).

Mopnyabs NeS. «IIporpaMmMupoBaHne KOHTpoJiepa, ycTaHoBJeHHOro Ha BAC npu
nomouu C++y».

Tema 1. M3yueHne HaBBIKOB CO3JaHUS AITOPUTMOB JJsi OCCHWJIOTHBIX JIETATEIbHBIX
ammapaToB (IIporpaMMupoBaHre aBTOHOMHOTO Ttosieta Outdoor u Indoor).

[Tpaktuka. Paspabotars anroputm aBToHOMHOTO TTosieta Outdoor u Indoor.

Tema 2. OGmmue cBeneHus O s3bIKe porpaMmupoBanust C++.

Jlexnust: OcHoBHBIE TOHATHUSA. ANpaBuT sA3bIKa. [IpocThie oneparum.

Tema 3. Peanuzanus C++ B nporpaMMHpOBaHUU IPOHOB.

[IpaxTuka: [IpyumeHeHne NpakTHUYECKUX HABBIKOB IIPOTrPAMMUPOBAHHSL.

Tewma 4. [IporpammupoBanue anropurMoB ynpasieHus BAC.

[Tpaktuka: IlporpaMMupyemM OECHWIOTHUK Ha BBIOJHEHHE MPOCTEHUIIMX JCHCTBHIMA
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hanncates nporpammy Ha C++.

IIpakTrka: BBITOJIHUTB CKPUIIT HAITUCAHUS IPOTPAMMBIL.

Monayab Ne6. «Mcnonb3oBanue 1aTunkoB BAC u cO0p TaHHBIX.

Tema 1. Cencopsl u naTuuku s1s cOopa TaHHBIX.

Jlexmus: Kak paboraroT gatunku. Ponb matumkoB Ha ycrpoiicTBe. [IpakTuka: kak
JaTYUKH paboOTaAIOT ¢ HHPOPMAITHEH.

Tema 2. JlaTunku: akcenepoMeTp, rupockor, naasHomep GPS.

Jlekuust: OnpeneneHre JaTYMKOB U UX POJIb B CUCTEME yrpaBieHus U HaBuranuu bAC.
3HaueHHe JaTYUKOB ISl 00ECIIeUeHUsI aBTOHOMHOCTH, CTA0MILHOCTH M 0€30IaCcHOCTH I10JICTA.

IIpaxtuka: MHTErpUpyiTe NaTYMKHA B CUCTEMY YIIPABJICHUSA APOHA, MOIKIIOYUB UX K
aplyMHO—KOHTPOJUIEPY IOJIETA.

Tewma 3. JlaTunku ipu cOOpKe B MACTEPCKOM.
[IpakTtuka: Tpenaxep anbsHOMEp pacCTOSTHUE B MACTEPCKOM.
Moayab Ne7. «O0padoTka 1 aHaIU3 JaHHBIX ojieTa BAC».
Tema 1. Coop, 00paboTKa U aHAIN3 JaHHBIX (POTOTPAMMETPHUECKON ChEMKH.

Jlexnust: M3yuenue TexHonoruu coopa U 00paboTKa JaHHBIX (POTOTPaMMETPUS ChEMKH.
[TpakTka: AHAIN3 MOTYYEHHBIX JaHHBIX 110 CPEICTBAM (POTOTpaMMETPHUIECKOM CHEMKH.

Tema 2. C60p, 06paboTKa 1 aHAIN3 JAHHBIX OPTO(POTOCHEMKH.
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Jlexuus: M3ydyenue TexHonoruu coopa u 00paboTka JaHHBIX OPTO(HOTOCHEMKH.
[TpakThka: AHaIU3 MOJYYEHHBIX JaHHBIX 110 CPEJCTBAM OPTO(HOTOCHEMKH.

Mopnyasb Ne8. «IIpumenenne BAC B pa3jJM4YHBIX 0TPaCIsIX».
Tewma 1. Texnonorust npumerennst BAC B reone3un u kaprorpadum.

Jlexnus: Passutne n npumenenust BAC B reoae3un u kaprorpaduu. Coop u o6padotka
naHHbIX. [Ipolieaypa mo UCnoab30BaHUIO BO3AYIIHOTO TPOCTPAHCTBA.

Tema 2. Texnonoruu npumensiemsle BAC B Ipyrux oTpacisx, TaKUX Kak:
—  JIECHOE XO35ICTBO;

—  OXpaHa OKpY’Karollel cpeapl;

—  CeNIbCKOXO35HUCTBEHHBIE PA0OTHI.

Jlekuusi: MOHUTOPHUHT ¥ MHBEHTapu3amus yroauii. Co31aHue 3JIEKTPOHHBIX KapT MOJICH.

Jlexuusa: YTouHeHWE TpaHHI] JIECHUYECTB. BpIsBIeHHME © oOleHKa ymepba ot
YPE3BBIYANHBIX CUTYaLUMH.

Jlexnust: COop, aHAMM3 M aKTyaJIM3alusl JaHHBIX O COCTOSIHUHM OKPYXKArolled cpesbl.
@ukcanys BBISBICHHBIX HApyIIEHWH SKOJOTMYECKOrO0 3aKOHOJAATENbCTBA. BrIsBICHUE
HECaHKLIMOHUPOBAHHBIX CBAJIOK U OMpe/esieHne UX 00BEMOB.

Mopnyab Ne9. «3D — mogeanpoBanne u npoekruposanne BAC».
Tema 1. OCHOBBI aBHaMOJEIMPOBAHUS CAMOJIETHOTO THIIA.

Jlexusa: Onpenenenne aBUaMOACTHUPOBAHUS U €r0 3HaYeHHE B 00yUCHHUH, pa3BICUCHHSIX
U Hay4HBIX HccienoBanusx. [lpakrtuka: BeIOpaTh Marepuaisl 1 coOpars kopiyc BAC.

Tewma 2. OcHoBbl 3D — MozenpoBaHusl.

Jlekuusti: OcHOBHBIE TepMUHBI U NMOHATUA B 3D — moaenupoBanuu. [Ipouecc co3nanus
3D moneneii.

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

[IpakTuka: [IpoekTupoBanue kopmyca u aeraieit bAC.

Tewma 4. ITonroroska 3D — Mozenu K meyaTu.

[Tpaktuka: [TogroroButs 3D — Mozens mis meuyatd Ha 3D — mpunTepe. OTpaborarth
MPUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTAPHUS TPOrPAMMHOT0 00eCIIeYeHusI.

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

Jlexmust: TexHomorust padotsl 3D mpuHTEpA.

[Tpaktuka: [TeuaTs koMekTyromux aetanei. [lnudoska u o6padboTka neraneii.

Tema 6. Beibop HaBecHoro o6opynoBanus BAC.

[TpakTuka: DxcrmyaTtamnus HaBecHOro oobopynoBanus BAC.

Tema 7. Marepuans! giist mpousBojctsa bAC.

Jlexmust: 3HaveHne MpaBUIILHOTO BIOOpa MaTepraioB ajis mpou3BoacTBa BAC.
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[IpakTuka: BeiOpath onTuManbHble MaTepHalbl A1 Mpou3BoIcTBa kopiyca BAC ¢

y4eToM TpeOOBaHMI MO MPOUYHOCTH, A3POJMHAMUKE U SKOHOMUYECKOH 3()(heKTUBHOCTH.
Monayab Nel0. «I'onounsiii BAC».

Tema 1. I'onounsiit BAC.

Jlekuust: Onpenenenre roHouHoro bAC u ux posbs B COpEBHOBaHUAX U YEMITMOHATAX.

ITpaktuka: Pazpaborars 1 HacTpouTs cioptuBHYyI0 BAC 1 yuacTus B TOHKaX.

Tema 2. Knaccel, npaBuia, cyaeicTso.

Jlekuust: 3nauenue copeBHoBaHui 1Mo BAC miist pa3BUTHS UHAYCTPUU M TEXHOJIOTUH B
00s1acTi OECIIMIIOTHON aBHAIIUU.

IIpaktuka: IlogroroBka K y4acTHIO B  COPEBHOBAaHHAX 10  aBTOHOMHOMY
MUIOTUPOBAHUIO, COOIIOAs TPaBUiIa U TPEOOBAHUS K YHaCTHHKAM.

Tema 3. [locTpoeHne CIOPTUBHOM TPEHUPOBKU U COBEPILIEHCTBOBAHUE MACTEPCTBA.

IIpakTuka: YiydiieHne HaBBIKOB MaHEBPUPOBAHUS M HaBUTALIMM IIyTEM IPOXOKACHUS
CJIO’KHBIX MapIIPYTOB Ha BpeMs.

Tema 4. 'oHOUHBIE TPACCHI.

IIpaxTuka: [IpoxokaeHre TOHOUHBIX TPACC B OTKPBITOM IIPOCTPAHCTBE.

ITpaktuka: IIpoxokaeHne rOHOYHBIX Tpacc Ha CUMYJATOPE, OTpabOTKa CIIOKHBIX
MapuIpyTOB.

Tema 5. IIpoxoxnenue ronouyHoro ucneitanus. [Ipaktuka: [IpoxoxaceHue TOHOYHBIX

TpacC Ha BPEMs, BBIITOJIHCHUC CIIOKHBIX U IMPOCTBIX TOHOYHBIX HWCIBITAaHUH.
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5. KajengapHblii yueOHblil rpadguk

Cpoku

Bcero

HaumeHoBaHue KosmnuyectBo | [Ipogo/KuTe IbHOCTD.
peanu3anum, JAucunminHbl (MOIYJ/IH). aKajaeM. .
(HOMep) . 3aHSITHH B OTHOTO 3AHSITHS
KOJIU4€eCTBO ba3zoBblii ypoBeHb 0CBOEHHS 4acoB B
rpynnbl HeJ1eJI10 (MHH)
Y4eOHBIX HeJeIb rox

1 2 Monynbe Nel. «OcHOBBI OECHUIOTHBIX aBHAIIMOHHBIX 8 2 45
cucreM (BAC): apxutektypa, BAC».

1 4 Monynpb Ne2. «TexHuueckoe ycTpOHCTBO U KOMIIOHEHTHI 8 2 45
BAC».

1 18 Monynb Ne3. «IIpuniuns! nonera u ynpasneHus bACy. 36 2 45

1 5 Monayns Ne4. «IIporpammupoBanue BAC mis mosietoB 10 2 45
BHYTpu nomenieHus: Pythony.

1 5 Moayns  Ne5.  «IIporpammupoBaHue  KOHTPOJUIEPA, 10 2 34
ycranoBieHHOTO Ha BAC npu nomomu C++y.

1 6 Monyns Ne6. «HcnonwpzoBanue mpatunkoB BAC u cbop 12 2 45
JTAHHBIX).

1 4 Mopyns No7. «OOpaboTka W aHalW3 JaHHBIX IOJIeTa 8 2 45
BAC».

1 6 Monaynb Ne8. «IIpumenenne BAC B pa3iMuHbIX OTPACIISIX) 12 2 45

1 15 Monynb Ne9. «3D — MopenupoBaHue U MPOEKTUPOBAHUE 30 2 45
BAC».

1 5 Monaynb Nel0. «I"onounsrit BACy. 10 2 45
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6. OueHo4YHbIe MaTEePHUAJIBI
6.1. ®opMbI TMATHOCTUKH YCIEIIHOT0 OCBOEHHUSI MOYJIell IPOrPaMMbl

HaumeHoBaHue DopMBblI Dopmbl YpoBHU 0CBOEHUS 3HAHUM
MOayJId 3aHATHI MmoJABEeACHHUS UTOTOB Huszxuu Cpe;“{]/[if[ OTcyTCTBI/Ie 3HAHUN
YPOBEHb YPOBeHb 3HAHMIA
3HAHMH
ba3oBblii ypoBeHb 0CBOEHHS MPOrPAMMBI

Moayab Nel. | Jlexkuun, Ompoc caymatened mno npoiaeHHBIM | OTCyTCTBUE HesnauurtenbHbie IIpounsie 3HAHUS B
«OCHOBBI TUCKYCCHUU TeMawm, MOJIBEZICHHE WTOTOB | 3HAHWM, CTa0bIe 3aTpyIHCHHUS B | IpaBmiIax TEXHUKH
0eCIMI0THBIX (Teopetuueckue JIMATHOCTHKH OCBOCHUS MOJYJIS. 3HAHUSA 0 | oTBeTax mo | 0€30MacHOCTH, OTIPEAETICHHSX,
aBHAIIMOHHBIX 3aHATHA) Tembl 118 onpoca: MpoiiIeHHOM TEPMUHOJIOTHU U NPUMEHEHUH M CTPYKType
cucTem (BAC): — NpaBMIJIa TEXHUKU O€30MaCHOCTH; MaTepuaie OnpeieIeHUsAX BAC
apxutekTypa, BAC». — onpenenenue bAC; BAC

— xommoHeHTH BAC;

— 3HadeHne 1 npuMmeHerne bAC;

— poins BAC B coBpeMEHHOM MUpE,

KaKHe 3a/1a41 PEeIIaioT IPH IIOMOIIN

BAC
Moayab No2. | Jlekuun, Onpoc caymarened mno mnpolaeHHbIM | OTCyTCTBHE HesnaunrensHble [Ipounsie 3HaHUs B 00JIaCTH
«TexHuueckoe JHCKYCCHU TeMaM, NOJBE/ICHHE WUTOTOB | 3HaHUH, ci1adble npoOebl B | TEXHMUYECKOT'O yCTpOiicTBa.
YCTPOIicTBO u | (Teopernyeckue JIMATHOCTHKHU OCBOCHUS MOJYJIS. 3HAHUSA 0 | 3HaHUU 3HaHMA TO  TapameTpam
KoMIoOHeHTHI BACy». | 3aHATHA). — TexHuyeckue xapaktepuctuku BAC | mpoiigeHHOM TEPMHUHOJIOTUH U knaccudukanuun bAC.

IIpakTuueckue (BepTOIETHOTO/CaMOJIETHOTOTHUIIA); MaTepuae OTpeIeNeHUsIX TexHuuecKre XapaKTePUCTHKH
3aHATUA — Knaccugpukanuu bAC; TEXHUYIECKOTO CaMOJIETHOI'O u

— Poccwuiickue npousBoautean BAC ycrpotictea BAC BEPTOJIETHOTO THIIA
Moayab Ne3. Brinonnenue moiaeTHOro 3a/1aHUSA: Cnaboe ymeHue YMenue YBepeHHas pabota B
«I[IpuHUIATBI TOJIETA ITunotupoBaHue npu MOMOIIU | IUIOTUPOBAHUSA MPaBUIbHO nporpamme FPV

u cumysTopoB U FPV. (mpoxoxaenue MOJIb30BaThCS

ynpasiaenusi BAC». Tpaccel 3a 20 cekyHn) o0opynoBaHUEM
Monyab Ne4. | TIpaktudeckue Hammcarp nporpammy Ha Python anis | Monens He | He yBepeHHoe | Monens neraer
«IIporpaMmMupoOBaH | 3aHATHUS aBToHOMHOro mnosnera BAC mynbTu | JIeTaer yIIpaBJICHHE
ue BAC IS POTOPHOTO THIIA, BHYTpH
10JIETOB BHYTpPH
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noMeleHus nomemeHus». (B orcyrctBun GPS
Python». CUTHAaJa).

— JBMDKEHHE MOJICITH
Monyb NeS. | Jlexnuwu, Hanucats nporpammy C++: Cnaboe ymenue | YMeHue VBepennas ~ pabora ¢
«IIporpaMMHpOBaH | TUCKYCCHH — JIBUDKEHHE MOJIENIN «BBEPX—BHU3Y»; | IPOrPaMMHPOBA | MPABHUIIBHO IPOrpaMMoOi
He  KOHTPOJLIepa, | (TeopeTuyeckue | — JABUIKEHUE KOTKPBITh, 3aKPhITh HUS MI0JIb30BaThCS
YCTAHOBJICHHOI'O HA | 3aHSTHUSA). 3axBarm» 000py1I0BaHHEM
BAC npu nomomu | [TpakTudeckue
C++». 3aHATUS
Monyasb Ne6. | Jlexuun, Hcnonp3oBanue nporpaMmMHoro | Crnabblii  HaBBIK | YMeHHE YBepeHHast pabora c
«Hcnoan3oBanue JTUCKYCCUU obecrieueHust 11t 00pabOTKH TaHHBIX | COOpPKH U | IPAaBUIIBHO o0opyaoBaHUEM JUTSt
natyukoB BAC n (Teoperuueckue | u IIPUMEHEHUS, IIOJTyYEHUE | IKCIUTyaTalluu I10JIb30BATHCS NOJy4YeHUs: UHPOPMALUU
c00p JAHHBIX». 3aHATHUSA). nHpopManuu W3 TOJYYCHHBIX | 000pyIOBaHUS | 000PYIOBaHUEM U
Monyab Ne7. | IIpaktuueckue JTAHHBIX MIPUMEHEHNE
«O0paboTka W | 3aHATUA TEXHOJIOTHH
aHaJINn3 JAHHBIX
noJieta BAC».
MopnyJb Ne8. | Jlexuun, Hamucars  pgoknax, mnoxarorosuts | He  packpsira | IIpesentanus BriOpana aKTyajbHas
«IIpumenenne BAC | nuckyccuun npeseHtanuio Ha Ttemy: «BAC B | Tema pgokinaza, | MOArOTOBIIEHA, HE | oTpaciab npumeHeHus BAC,
B Pa3IHYHBIX | (TCOPETUYECKUE | PA3TUYHBIX OTPACIISX» Npe3eHTaIMsl He | pacKpbiTa  TeMa | JOKJal HOJHOCTBIO
0Tpacasax». 3aHSTHS) MOJITOTOBJICHA JIOKJIa/1a pacKpbIBaeT TEMY
Monayab Ne9. «3D — | Jlekiuu, Opranm3oBath Mactep — kiacc, B | CnaOblii HaBBIK | YMEHHUE VYBepeHHas pabora,
MOJeJHPOBAHUE M | AUCKYCCHH pamkax KOTOPOTO ciymaTenu | cOOpKu U | IPAaBUIIBHO MOJENIMpOBaHNe U CcOOpKa
NPOEeKTHPOBaHUE (TeopeTuyeckue | CMOAETUPYIOT U OQOpPMIT MOJAETb | MOAEIHMPOBAHUS | MOJIB30BATHCS MOJIEH
BAC». 3aHATHUSN) BAC BAC o0opyoBaHuEM
Moayb Nel0. | [Ipaktuueckue | [IpoBeneHne HMTOTOBOTO TOHOYHOTO
«I'onounbiit BACy». | 3aHaTHA COPEBHOBATEIILHOTO rojera u

y4yacTue BCEX ciyliaTened B
COPEBHOBAHUU
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7. PecypcHoe o0ecnievyenue
7.1. TpeGoBaHUA K NOMeLIEHUSIM
7.1.1. Cnenmanu3upoBaHHbIE KIacchl (KPY>KKH) CO3[AI0TCs Ha 0a3e 001eo0pa3oBaTenbHbIX
opraHu3anuil (1Kod).

7.1.2. KommdecTtBo pabovmx MECT JJIsi CO3JaHUs CHCIUATM3UPOBAHHOTO Kjacca (KpyXkKa) —
MeHee 12 pabounx MeCT I 00yUaromuXCsl.

7.1.3. JInsg co3maHus CrieUan3UPOBAHHBIX KJIACCOB (KPY’KKOB) HEOOXOAMMO MPETyCMOTPETh
MMOMENICHUS JIs TPOBEACHUS ayIUTOPHBIX, MPAKTUUECKUX 3aHATUN U OpPraHU3alUU MTOJIETHBIX 30H.

7.1.4. Jlns mpoBeneHHs] ayIUTOPHBIX W MPAKTHUYECKUX 3aHSATHN, KOTOPOE BKIIIOYAET B CeOs
CJIEYIOIINE 30HBI B COOTBETCTBUHU C KOJIMYECTBOM PabOUMX MECT:

— pabouas 30Ha cO CTOJIaMU, 00OPY/IOBaHHASI B TOM YHCIIE IEPCOHATHHBIMU KOMITBIOTEPAMU;

— peMOHTHas cTaHuMs U 30Ha 3D—meuatu;

— pabouee MECTO MpenoaBaTes;

—  Majas 1ojeTHas 30Ha.

st mpoBeeHus ay IMTOPHBIX, MPAKTUYECKUX 3aHATUH ¥ OpraHU3aliyd MajlOd MOJIETHOUM 30HBI
PEKOMEHIOBaHO O0EeCIIeYnTh MOMeIIeHHe Tuiomaapio He MeHee 100—120 M 2 u BBICOTOM MOTOJIKA HE
MeHee 3 M.

7.1.5. OcHoBHas moOJeTHas 30Ha — OOOpyJOBaHHAas IUIOIIAAKA S JAMCTAHIIMOHHOTO
MUJIOTUPOBAHUS OCCHIIIOTHBIX BO3AYIIHBIX CYJOB PEKOMEHIIOBAHO 00ECIEYUTh MOMEIICHHE 00IIeit
mwIomaneo He MeHee 100 M2 ¥ BBLICOTOM MOTOJIKA HE MEHEE 3 M.

7.1.6. Bo Bcex mNOMEIIEHUSX HEOOXOAMMO OOECIEUYUTh OCBELICHHE B COOTBETCTBUU C
neiictyromumu TpedboBanusmu (CanlluH) k BHyTpeHHEMY OCBEIICHUIO PA0OYMX MECT.

7.1.7. Bo Bcex moMemeHns X HeoOX0IUMO 00eCTiednTh HaTu4Ire ceTi MIHTEpHET Co CKOPOCTHIO
He menee 100 M6/c.

7.1.8. Ilpu opraHu3anyy MOJETHBIX 30H HEOOXOAMMO OOECICUNUTh HAM4Ke AeMI(UPYIOIIETO
MOKPBITUS TToJ1a. [T0BEpXHOCTH JOKHA OBITH MAaTOBOW M UMETh HEOIHOPOAHBIN PUCYHOK. JlomycTHMO
MCIOJIb30BaHNE HarleuaTaHHBIX OaHHEPOB.

7.1.9 Tlpu opranuzaruu pabo4Yrx MECT OOYYaIOMUXCs I MPAKTHYECKUX padoT HEOOXOIUMO
obecnieunTh (YHKIIMOHATBHBIE CUCTEMBl BEHTHWJIAIIMA M OTOIUICHUS, IO3BOJISIONINE MPOU3BOIUTH
MPAaKTUYECKUE 3aHATHSA, a TAaKXKE HAIUYUE KOHTYypa 3a3eMJICHUs UIsl DSJICKTPONUTAHUS U CETH
CJ1a00TOYHBIX MOJKIIOYEHHH C OMTOPa3BA3KON M BHYTPEHHUM COMPOTHBIEHUEM K AJIEKTPOMHUTAHUIO U
c1ab0TOUHBIM ceTsM. HeoOxoaumo obecneunTs Co3/1aHnue YCIOBHM U1 COXPAHHOCTH JOPOTOCTOSIIETO
o0opymoBaHus (CKJIAACKOE MOMEIICHNUE JJI XpaHEHUSs, HaJINuue WHKCHEPHO—TEXHUYECKUX CPEICTB

OXpaHbl, B TOM YHCJIE CHCTEMBbI BHJeOHaOMoAeHus). O0s3aTeNbHO: TpeOoBaHHE I10

HE
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M0Kapo0e30MacHOCTH — HAJMYUE MPOBEPEHHOT0 OTHETYIIUTENS, a TAKXKE HAJMUUE OTHEYTIOPHBIX
ceiipoB MM CyMOK JUTSl XpaHEHHS aKKyMYJISITOPOB.
7.2. MaTepuaibHO — TEXHHYECKOE OCHALleHH e IVIOLIAAKHU NPoBeeHusI 00pa30BaTe/IbHOI0
npouecca

7.2.1. O0was 30Ha:
— CTeJUTaXH [yl XpaHeHUs 000pYI0BaHUS;
— MHTEPAKTUBHBIA UHBEHTAPB;

— SIIIUKH JUISE XpaHEHUs BelIe U 000PYI0BAHMSI.

7.2.2. Maitas nosneTHasi 30Ha:
— ceTyathlii KyO He MeHee ueM 3x3x3M;
— MarThl JUIsl CMATYEeHUs y1apa NPy MaleHuH KONTEPOB;
— CTalMOHAPHBIN MOJyJIb; YJIbTPa3BYKOBBIEC U3TyUyaTeln Masiku (He MeHee 4 IIT.);

— KOMILJIEKT MPOBOJIOB JUIsSl COEIMHEHUS U3TydaTeseil; KpersieHne n3iyyaTesieil Ha CTEeHYy.

7.2.3. OcHOBHag 1OJIeTHAs 30Ha:
— ob6mras mroniaab He MeHee 100—300 M2, orpakieHne 3alIMTHON CETKOM;
— KOMIUIEKT TPACChl ISl OJIETOB;
— aMOPTH3HUPYIOIIHNE MAThI Ha IMOJI OOIIEH MOJETHOM 30HBI;

— CHCTeMa YyJIbTPa3BYKOBOM HaBUTAIlMU B MOMEILIEHUH, coBMecTuMOM ¢ BBC.

7.2.4. PemoHTHAas cTaHIMd ¥ 30Ha 3D—neuatu:
— CTOJ pabo4Ynii MOHTAKHUKA,
— paauoanmapatrypsl;
— paboyee Kpecio Ha KoJecax;
— CTOJI KOMITbIOTEPHBI;
— 3D — npuHTep;
— mporpaMmmMmHOe obecrieueHue Juisi co3aanus 3D — moneneit;
— mporpamma i1 nedatu 3D — npuHTepa;
— MasIbHas CTaHIMs ¢ (EeHOM;
— JIIMOYJIOBUTEIIb;
— KJICEBOU ITMCTOJIET;
— Habop Haaduew;
— IITaHT€HOUPKYJIb;

— Habop mapHUPHO— r'yOIIEBOr0 MHCTPYMEHTA,;
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— KJIIOUU AJIs IPONEIIEPOB;
— HabOp MHCTPYMEHTOB JIJIsl TTalKU;

— nepxarenb « TpeTbs pyka» ¢ JIyIou;

— KOBPHK ISl TAWKU;

— TmpubOp U3MEpEHHUs HaNpsHKEHUs OaTapew;

— pyJieTKa U3MEPUTEIIbHAS;

— 3aKUM JJI1 MOTOPOB;

— Ha0Oop MIECTUTPaHHBIX KIIOUEH yJUTMHEHHBIX;
— HabOp OTBEPTOK JJIsl TOUHBIX PadoT;

— TOPLIEBOM KIIIOY;

— KpuMIIep;

— IIypymoBepT + Habop OuT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEPHAS;

— PEMKOMIUIEKT, [MpeJHa3HauYeHHBId i IpOrpaMMHUPYEMOro

KBaJIpOKOIITEPA;

y4eOHOT0

Habopa

— PEMKOMIUIEKT, IPEeIHAa3HAYEHHbIHN 1151 KOHCTPYKTOpA CHOPTUBHOTO KBaJPOKONTEPA;

— TyMm0a Ui HHCTPYMEHTOB CliecapHasi.

7.2.5 PaGouee mecTo 00ydaromierocs:
— MPOrpaMMHPYEMBIN YueOHBINH HA00p KBAAPOKOITEPA;
— MPOTPaMMHPYEMBIN YUEOHBINH KBAIPOKOITED;
— KOHCTPYKTOp CIIOPTUBHOTO KBaJpOKOMNTEPa;

— JIOTIOJTHUTENbHBIE  aKKyMYJSTOpPHl Ui  MPOTrPaMMHPYEMBbIX

KBaJIPOKOTITEPOB M CIIOPTHUBHBIX KBAIPOKONTEPOB;
— FPV ouku (mem);

— KJIeeBOH MUCTOJIET;

Habop HanahuIeH;

— MITaHTCHIUPKYJIb;

— Habop mapHUPHO— I'yOIIEBOI0 HHCTPYMEHTA;
— KITIOY JUTS TIPOTIEIUIEPOB;

— npubop uzMepenus Hanpspkenus LiPo 6arapen;

Y4eOHBIX

Ha0OpoB
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— pYyJeTKa U3MEepUTENIbHA;
— 32)KHUM JJI1 MOTOPOB;

— Ha0Oop MIECTUTPaHHBIX KIIOYEH yIITMHEHHBIX;

— HabOp OTBEPTOK JJIsl TOUHBIX PadoT;

— TOPLIEBOM KIIIOY;

— KpUMIIEp;

— HOyTOYK (nm [I9BM);

— JIECKTOIHOE MporpaMMHoe obecrieueHue st HoyToyka (unu [I19BM);
— (oTorpamMmMeTpuyecKoe MporpaMmMHoe odecrieueHue;

— KOMIIbIOTEpPHASI MBIIIIb;

— CHUMYJISITOD /ISl aBTOHOMHBIX IOJIETOB;

— MporpaMMHOE oOecrieueHue sl TPEXMEPHOT0 MOJEINPOBAHNUS;

— paboyee Kpecio Ha KoJiecax;

— TyMm0a JUIs HHCTPYMEHTOB cJlecapHasi;

— CTOJI KOMITbIOTEPHBIH.

7.2.6 PaGouee mecTo menarora:
— HoyTOYK (niu [19BM);
— TYJbT PaTUOYIIPABICHUS;
— JIECKTOITHOE MporpaMMHOe obecrieueHue s HoyToyka (vwm [19BM);
— KOMIIBIOTEPHASI MBIIIIb;
— CTOJI KOMIIBIOTE€PHBIN;
— pabouee Kpeciio Ha KoJecax;
— MoYy;
— MapuIpyTHU3aTop;

— poyTep.
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8. Cnucok ucnoJib30BaHHOM JIUTEPATYPhI:

®denepanpHblil 3aK0H 0T 29.12.2012 Ne 273—D3 «O06 o6pazoBanuu B Poccuiickoit denepammmy»
oT 29.12.2012 Ne 273—®3.

. Pacnopsokenue IIpaButenscrBa PO ot 21.06.2023 Ne Ne 1630—p «O06 yrBepxknenun Ctpateruu
pazBuTusl OecmioTHOM aBmanuu Poccuiickori @enepanmnu Ha mepuon g0 2030 roma u Ha
nepcnektuBy 10 2035 roja v miaHa MEpONPUSITHI TIO €€ peaanu3alum)

. Pacnopsokenue IlpaBurensctBa PO ot 31.03.2022 Ne 678—p «O06 yrBepkaenun Konnenuun
pa3BUTHUS JOMOJIHUTEIBHOTO O0pa3oBaHMUS JAeTed ¥ MPHU3HAHUM yTPATUBIINM  CHITY
Pacnopsixenus [IpaBurensctBa PD ot 04.09.2014 Nel726-p».

Opranuzanus  oOCITyXHBaHUS ~ BO3AYIIHOTO  JBIDKEHHUS:  yUYeOHMK [ CpPEIOHEro
npodeccuonansuoro obpazoanus / A. JI. ®unun, A. P. bectyrun, B. A. CaHHHKOB; TIOJ
HayuyHoi penakuueit FO. I'. latpakoBa. — Mocksa: U3narensctso Opaiit, 2022. — 515 ¢. —
(ITpodeccnonansuoe oopazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

. becniunorHble neratenpHble anmapaThl. OCHOBBI  ycTpoWcTBa M (YHKIMOHUPOBAHUS

/AdanaceeB, YueOouuku u yue6. mocod. — Mocksa: MAU. ISBN:978—5—85597—093—-7.

. becniunoTHble neTatenpHbIe anmapaThl: HArpy3KU M HarpeB: yueOHOe rmocoOue sl CpeHEero
npodeccuonansHoro oopazosanus / B. U. TloropenoB. — 2—e u3a., ucnp. u gon. — MockBa:
WznarensctBo IOpaiit, 2024. — 191 c. — (Ilpodeccronanbuoe obpazoanue). — ISBN
978—5-534-10061—7. — TekcT: anekTpoHHBIH // O6pa3oBaTenbHas iargopma FOpaiT [caiT].

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