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1. IlosicHUTeIbHAA 3alIHCKA
Beenenue

[Iporpamma «becnunoTHbIe aBUAIMOHHBIE CUCTEMBI» (Hanee — [Iporpamma) paccuurana
Ha oOywaromuxcs B Bo3pacte 1 — 17 ner, cpok peanusanuu mporpammbl | y4deOHBINH rof.
[Iporpamma  mpennonaraer  pa3BuUTHEe  OOyyaromuxcs B 00JacTH  MOJECIUPOBAHMUS,
OpOrpaMMUpPOBaHuUs, MUIOTUPOBAaHUS, a TaKKe HampaBieHa Ha (OpMHUpOBaHUE 3HAHUU H
HaBBIKOB, HEOOXOIUMBIX g paboThl € OECHUIOTHBIMH AaBUAIIMOHHBIMH CHCTEMaMH,
CMOCOOCTBYET  Pa3BUTHIO  HH)KEHEPHO-KOHCTPYKTOPCKOTO  MBIIIICHUS. IIporpamma
«becnuiioTHBIE aBHALIMOHHBIE CHCTEMbD» pa3paboTaHa ¢ y4eTOM BO3pPACTHBIX OCOOCHHOCTEW U
MHTEPECOB LIEJIEBOM ayAUTOpUU 00YyHaIOIIUXCSl.

[Iporpamma sBisieTCsl aBTOPCKOM W COCTaBJIeHA ISl OpPraHU3allMy JTOMOJIHUTEIbHON
JeSITeIbHOCTH Ha 6a3e OCHOBHOTO OOIIETo, CpeHEero oomero oopa3oBaHus U OPUEHTHPOBAHA Ha
o0yyaromuxcs, MPOSBISIIOIINX HHTEPECHl U CKIIOHHOCTH B 00JIACTH MH(POPMATHKH, MATEMaTHKH,
(bu3MKH, TEXHOJIIOTUH, OCHOB 0€30MaCHOCTH KU3HEAEATEIbHOCTH U aBHALIHH.

HopmaTuBHbIE OCHOBaHMS 1JI1 Pa3pa00TKH MPOrPpaMMbI:

— @enepanbHbiii 3akoH OT 29.12.2012 Ne 273—®3 «O6 obpazoBanuu B Poccuiickoii
denepannny;

— Vka3 Ilpesupenta Poccuiickoit ®eneparuu ot 07.05.2018 Ne 204
«O HalMOHANBHBIX LENAX U CTpaTerMYecKuX 3amauvax pa3BuTus Poccuiickoil ®enepauuu Ha
nepuoa a0 2024 rogay;

— Pacnopsixenne [IpaButensctBa Poccuniickoit ®enepanun ot 21.06.2023 Ne 1630—p
«O06 ytBepxknenun Crparteruu pa3BuUTHs OecnioTHOW aBwanuu Poccuiickoit Deneparuu Ha
nepuoa 10 2030 roaa u Ha nepcnekTuBy 10 2035 roja u miIaHa MEpONPUATHH 10 €€ peanu3aumny;

— Pacnopsixenne IlpaButensctBa Poccuiickoit @enepauuu ot 31.03.2022 Ne 678—p
«O0 yrBepxkaeHnu KoHuenuu pa3BUTHs JTONOJHUTEIBHOTO 00pa3oBaHUs JeTel U MpU3HAHUU
yTpaTuBIIUM cuily pacnopsbkeHus: [IpaButensctBa Poccuiickont ®enepaunun ot 04.09.2024
No 1726-p»;

— IloctanoBienue [7aBHOrO rocygapCTBEHHOIO CaHHUTApHOro Bpada Poccuiickon
Oeneparun ot 28.09.2020 Ne 28 «O06 yrBepxnenuun CII 2.4.3648-20 «CanurapHo—
SMUAEMUOJIOTHYECKUE TpeOOBaHMA K OpraHu3alusM BOCIUTAaHUS U OOy4YeHHs, OTAbIXa H
037I0pOBJICHUS JETEN U MOJIOJICKIY;

— Ilpukaz MunucrepcrBa npocBemenns Poccuiickoit @enepanuu ot 27.07.2022

Ne 629 «O6 yrBepxknenun Ilopsinka opraHu3alud M OCYIIECTBICHHUS 0Opa30BaTelbHON

ACATCIIBHOCTH I10 AOIMOJHUTCIIbHBIM O6H_1606p330BaTeJIBHBIM nporpamMmmam».



HanpaBJ/jieHHOCTH NPOrpaMMbl — TEXHUYECKAS.

AKTYyaJIbHOCTH IPOTrPaAMMBl.

B coorBerctBuu ¢ yrBepxkaeHHo IIpaButensctBoM  Poccuiickoit  ®Denepauun
pacniopspkerreM oT 21 utons 2023 Ne 1630—p Crparerueid pa3BuTHs OSCIIIIOTHON aBUAIlMU Ha
nepuoa 10 2030 roxa u Ha nepcnekTuBy 10 2035 roga, B OMuKaiIme MecTh ¢ MOJOBUHOM JIET B
Poccun nomkHa MOSIBUTHCS HOBasi OTpaciib 3KOHOMMKH, CBSI3aHHAs C IMPOU3BOJICTBOM H
UCIOJb30BAaHUEM TpaXIaHCKUX OecnuiOTHBIX ammapaTtoB. [lannas IIporpamMma B pamkax
denepansnoro mpoexra' «Kajapbl misi BeCHUIOTHBIX aBUALMOHHBIX CHCTEM» HALMOHAILHOTO
npoekta «becnuioTHbIE aBHAIMOHHBIE CHUCTEMBD» 00ECIeYMBAeT 00Yy4aroIIMMCSI BO3MOXHOCTh
OCBOUTH 3HAHUS B 00JIaCTH OECIUIOTHBIX JIETATENBHBIX allllapaToB, HABBIKH MPOTPAMMHPOBAHHUS,
MOJICTTUPOBAHMSI U MUJIOTUPOBAHUS, KOTOPHIE B HACTOSIIEE BPEMsI SIBIISTIOTCS BOCTPEOOBAHHBIMH.
Konnenuust IIporpamMmmel oka3bIBaeT BIUSHUE Ha pacHIMpPEHHUE JOMOJHUTENIBHOTO 00pa30BaHuUs
oOydaroluxcs, peajn3aluio MOJOJASKHON TOMUTUKA U CO3/IaHHE CHUCTEMbl IOJTOTOBKU
CHEIMATUCTOB B oOnacTu pa3pabOTKH, TMPOW3BOACTBA M OIKCIUIyaTallud OECIHMIOTHBIX
ABUAIIMOHHBIX CUCTEM, a TAaK)KE KOHTPOJb 32 YPOBHEM KBATH(PHUKAIIMN TAKUX CIIEIUATHCTOB. [Ipn
peannzanuyd  TpoekTa OOoJbIIOE BHHUMAaHUE yIAESeTCsl MPUBICYCHHUIO  OOydaroluxcs
0o0pa3oBaTeNbHbIX OpPraHM3allUi K yYacTHIO B IporpamMmax 1Mo OeCHUIOTHBIM aBHUAlMOHHBIM
cucremaM. TakuM 006pazoM, BO3MOKHO YCUITUTh TEXHOJIOTUYECKUI MOTEHIIMAN 1711 00ecreueHus
0€30MacCHOCTH CTPaHBI, MOBBIMIECHUS Y(H(HEKTHBHOCTH SKOHOMHUKH U YITYUIICHUS Ka4eCTBA KU3HU
rpaxaad. B urore B Poccuu AomkHa BOBHMKHYTh HOBasi SKOHOMHUYECKAs OTPaciib, CBSI3aHHAS C
pa3paboTKOIl ¥ CHIOJIB30BAHUEM IPAKIAHCKUX OECIUIIOTHBIX anmnapaTosB.

HoBu3Ha 3T0#1 mporpaMMBbl 3aKJIF0YAETCS B UHTErPALIMM COBPEMEHHBIX U MHHOBALIMOHHBIX
JOCTHKEHUM B o0JacTu Mayioll OeCHMIOTHOM aBHAIlMHU, a TaKXKe HCIOJIb30BAHUM IU(GPOBBIX
TEXHOJIOTHUM, BKJTFOYas ITU(PPOBOM 00pa30BaTEIbHBIA KOHTEHT.

Metoas! u popmbl peanusanuu Ilporpammer:

—  OJHHUM M3 KIIFOUYEBBIX METOJOB SIBJIAECTCS MPOEKTHO—OPHEHTHPOBAHHOE 00y4eHHe,
KOTOPOE MO3BOJISIET 00YJAIOIIUMCS TPUHUMATh aKTUBHOE y4acTHE B pa3padOTKe U pealin3aiuu
peanbHBIX TMPOEKTOB, CBS3aHHBIX C uHcnoib3oBaHueM BAC. Dr1or MeTon cnocoOCTByeT
yIIyOJNICHHIO 3HAHUM, Pa3BUTHIO TBOPYECKOT'O MBINUICHUS U HABBIKOB KOMAaHIHOM pa0OTHI;

— HHTEPAKTUBHbIC MeETOAbI OOYYEHHs], TaKME€ KAK CHUMYJSIUUS M BUPTYaJbHBIC

nabopaTopud, WUTPAIOT BAXKHYIO pOJIb B MOATOTOBKE crnernuanuctoB mo BAC. CnernuanbHbie

IporpaMMHBIC KOMIUICKCBI ITO3BOJIAIOT MOACIIMPOBATH PA3JIMYHBIC CHOCHAPHUHU IT0JICTAa APOHOB,

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



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

aHAJIM3UPOBATH MOBEJICHHUE aIapaToB B CIOXKHBIX YCIOBUSX M MPOBOJHUTH SKCIIEPUMEHTHI O€3
pHUCKa NOBPEXKIECHUS JOPOTOCTOSIIEH TEXHUKHY;

— TIpaKTHYeCKHe 3aHATHSA, I7ie 00ydJaroumecs MOTYT HEMOCPEICTBEHHO YIPaBIATh
OCCITMIIOTHBIMM  aBHALIMOHHBIMU CHUCTEMaMH, SBISIOTCS HEOTHEMJIEMOM 4YacThlo y4eOHOTro
nporecca. OTU 3aHATUS TO3BOJSIOT OTPa0OTaTh HABBIKM YIPABICHHUS IPOHOM, OIIEHUTH €ro
MOBEJICHUE B PA3JINYHBIX CUTYALUAX U YCOBEPIICHCTBOBATh TEXHUKY MUJIOTHPOBAHUS;

— TeopeTHYeCKHe JEeKIUH W CeMHMHAPCKHE 3aHATHS, HAPABICHHbIE HA W3Y4YECHUE
OCHOB OECHMJIOTHBIX aBHAIIMOHHBIX CHUCTEM, MPUHIMIIOB IOJIETA M YIPABICHUS, TEXHUYECKOTO
YCTPOWCTBA U acNeKTOB NpuMeHeHnst bAC B pa3nMyHbIX OTpacisX;

—  COPeBHOBATEJbHbII MeTO/ — 3TO CIIOCO0 BBIMOJIHEHUS MPAKTUYECKUX YITPaKHEHU I
B (hopme copeBHOBaHM. CYIIHOCTh METOJIa 3aKJIFOYACTCS] B MCIOJIb30BAaHUU COPECBHOBAHHM B
Ka4yeCcTBE CPECTBA MOBBIIICHUS YPOBHS MOJATOTOBIEHHOCTH 00Y4arOIUXCsl.

dopMaMH OpPraHM3auMU 3aHATHUH SBIAIOTCA TpyHHoBas (TeopeTHYecKas 4YacTh) U
MHIMBUIyaJIbHO — TPYIIIOBAas (MIpaKTU4YECKasi 4acTh).

Ilenarornyeckas meaeco00pa3HOCTb HACTOSIIEH MTPOrPaMMBbI 3aKJIHOYAETCS B TOM, YTO
1OCJIe €€ OCBOEHUs 00ydaroIIuecs: mojay4yar 3HaHUs M YMEHHs, KOTOpPbIE MO3BOJSAT UM HOHSTh
OCHOBBI YCTPOHCTBA OECIIUIOTHOTO JIETATEIBHOTO anmapara, IPUHIMIIEI Pa0OThI BCEX €r0 CHCTEM
U UX B3aMMOJEHMCTBHS, TEXHOJOTHIO MUJIOTHUPOBAHUS M YHPABIEHUS, a TaKK€ OTTOUYUTH CBOU
HaBbIKM B mWiIoTUpoBaHMd BAC M MOAy4YUTh COPEBHOBATEIbHBIM OMNBIT HA PA3TUYHBIX
TPEHUPOBOYHBIX Oa3zax.

Hactosmas mporpaMMa COOTBETCTBYET OOIIEKYJIbTYPHOMY YPOBHIO OCBOCHUSA H
npearnoaraeT yAoBIETBOPEHHE MO3HABATEIBHOIO MHTEpEca O0Yy4arollerocs, pacluIMpeHUe ero
UHGOPMUPOBAHHOCTH B 00JacTU OECHUIIOTHBIX JIETATENbHBIX allapaToB W CHUCTEM, a TaKke
oOoraiieHre HaBBIKAMU OOILEHUS W TpUOOpEeTeHHE YMEHUN COBMECTHOM NEATETBHOCTH MpHU
OCBOEHUU NPOTPaMMBl.

Heap IIporpamMmbl AOMOJHUTENBHOrO OOpa3oBaHMs MpeArnoiaraeT (popMHUPOBAHUE H
pa3BuTHE MPO(ECCHOHAIBFHOW OpPUEHTAUU OOYYaIoOLIerocs, pa3BUTHE WHTEIICKTYAIbHBIX
CMOCOOHOCTEH U MO3HABATENFHOTO HHTEPECa K OECIMIOTHBIM aBUAIIMOHHBIM CHUCTEMAaM.

3agaun:

JInuHOCTHBIE (BOCIUTATEIbHBIE):

— BOCIHUTAaTh HMHTEPEC K TEXHUKE W TPYAY, Pa3BHBAaTh TBOPYECKHE CIIOCOOHOCTH

U GOpMUPOBATH KOHCTPYKTOPCKHUE YMEHHUS U HaBBIKH;
—  [PHUBUTH KYJIBTYPY MPOU3BOJCTBA U COOPKU OECIMIOTHBIX aBHAIIMOHHBIX CHCTEM;

—  chopMUPOBATh YyBCTBA KOJUIEKTHBH3MA, B3aUMOTIOMOIIIN;



— BOCIIUTATb BOJIIO, YYBCTBO CAMOKOHTPOJISA, OTBECTCTBCHHOCTU;

— cdopMHpOBaTh CO3HATENFHOEC OTHOIIEHHE K O€30MacHOCTH Tpyna TpHU

W3TOTOBJICHUH MOJEIIEH;

- BOCIIMTAaTh TIPaAXIaHCTBECHHOCTb, TOJICPAHTHOCThb, AYXOBHO — HPABCTBCHHOC

CaMOCO3HAaHHC,

— (opmupoBaTh MATPUOTHUECKYIO IMO3UIMIO MOJIPOCTKAa 4Yepe3 BKIIOUYEHHE €ro B
TEXHUYECKOE TBOPUECTBO U MMO3HABATENIBHYIO JACSTEIbHOCTD.

MeTanpeameTHblie (pa3BuBaloOLINe):

— Ppa3BUTH y O6yanOHII/IX Cia 9JICMCHTbBI TEXHUYCCKOI'O MbIIIJICHUA,

U300peTaTeNbHOCTH, TBOPUYECKON WHUITUATHBBL

—  pa3BHUTH II1a30Mep, OBICTPOTY PEAKIINU;

—  pa3BUTH ycepue, TepIeHHE B OCBOCHUN 3HAHMIA,

— (GopMHpOBAaTH OCO3HAHHE POJIU TEXHUKHM W TEXHOJOTHHA JUISl TPOTPECCHBHOTO
pa3BuTHs 00IIECTBA;

— TIOBBIICHHE CEHCOPHON UYBCTBHTEIBHOCTH, PAa3BUTHE MEJIKOW MOTOPUKHA U

CHHXPOHM3allMU pPabOThl 00eux pyK 3a cueT OOyueHHs NWJIOTHPOBAaHUS OECHUIOTHBIX

JICTATCJIbHBIX allllapaToB;

- paBBI/ITI/Ie HCHXO(I)HSHOJIOFH‘-I@CKI/IX Ka4ucCTB yLIGHI/IKOBI namMAaTb, BHHUMAHUC,
CHOCOGHOCTB JIOTM4YC€CKU MBICIIMTD, aHaJII/I3I/IpOBaTI>, KOHLIGHTpI/IpOBaTI: BHUMAHHC HA I''TaBHOM.

IIpenmeTtHble (00yuarmme):

- BI:Ipa6OTKa HABBIKOB HI/IJIOTI/IpOBaHI/IH 6GCHI/IJIOTHI>IX JICTATCJIIbHBIX annapaTOB;

— JaTb TICPBOHAYAJIBHBIC 3HAHUA O KOHCTPYKIIMU OECIUIOTHBIX JIETAaTEIbHBIX

anmnapaTos;
—  Hay4uTh paBUJIaM OOCITY>KMBaHUsI, COOPKU OECIMIIOTHBIX JIETATEIbHBIX alllapaToB;
—  Hay4uTh nporpammupoBannio bAC;
—  O3HAKOMHUTbH C MIpaBUIIAMHU 0€30MacHON pabOThl C MHCTPYMEHTAMH,
- O3HAKOMUTH C IMPUHIUIIOM paGOTBI ABUaMOJICIIbHBIX ,Z[BI/IFaTeJIeI‘/JI n ux FpaMOTHOﬁ
SKCILTyaTalluu,

— J1aTh TEpBOHAYAJbHBIC 3HAHHUA IO PAIUOIIEKTPOHUKE U OOYUUTH NPUHIMIIAM

paboThI pasnonepeatoIero 000pyI0BaHus, €r0 HACTPOHKOM;
— 71ath 3HaHMA B obnactu 3D — MozaenupoBaHus u npoektupoBanus bAC;

— o0yuuTh mpaBUiIaM O€30MaCHON OKCIUTyaTalud OECHUIIOTHBIX JIETAaTeIbHBIX

anmaparos.



Cpoxn peanuzanuu IIporpammsbr: 216 ygaca.

YpoBeHb NporpaMmbl: 0THOYpOBHEBas (0a30BBI YPOBEHb OCBOCHHUS).

Pesxxum 3ansiTuii: rpynmna u3 12 genosek, 3 pasza B Heaemo 1o 2 yaca (6 4acoB B

Hezento, 24 yacoB B Mecsll, 216 yaca B rox); 1 akanemMuueckuii yac - 45 MUHYT, nepemeHa 15

MHUHYT.

IliianupyemMble pe3yabTaTbl 00y4YeHHs :

B pe3yabTaTte oOyueHusi, ol0yuamommuecsi B KOHLIE Yy4eOHOro roaa,

0BJIAJIEI0T HEOOXOIMMON CUCTEMOM 3HAHUN, YMEHUH U HABBIKOB.

Bbyner 3namo u ymems B pamMkax ocBOEHHsI 6230BOT0 YPOBHSI:

3name:

— TEXHHUKY 0€30M1acCHOCTH MpH paboTe C UHCTPYMEHTAMH
U DJIEKTPOOOOPYIOBAHHEM;

— ocHOBHEI BAC;

— OCHOB TEXHMUYECKOI'0 YCTpOlcTBa U KOMIOHEHTOB BAC;

— s3Ik porpammupoBanue BAC;

— 3HavyeHue u npuMmenenne BAC B cOBpeMEHHOM MHPE;

— 0COOCHHOCTH PETYIMPOBKU U YIPABICHUS KBaIPOKOITEPOM;
— YCTPOMCTBO M MPUHIIMIT PAOOTHI JICKTPOIBUTATEIICH.

Ymems:

— MOJb30BaThCsA PAOOYMM HHCTPYMEHTOM;

— paboTaThb ¢ MEKTPOOOOPYIOBAHUEM;

— OCYILECTBJIATh MHUJIOTUPOBAHUE KBAJPOKONTEPOB;

— YIpaBIATh KBagpokonrepom FPV;

— HacTpauBaTh YaCTOThI BUAEO MEPENAIOIINX YCTPONUCTB;
— HacTpauBaTh NOJETHBIM KOHTPOJUIEP KBAJIPOKONTEPA;
— HacTpauBaTh almnaparypy ylnpaBlCHHUS;

— 3apsHKaTh aKKyMYJISTOPBIL.

NET 3HaAmMb U yMemp B PaMKaX OCBOEHUs ITPOJBUHYTOTO YPOBHSI:

3name:

— YCTpOMCTBO M NPUHLHUII pabOThl pagHoONepeaaTIYHKOB;

— Tpoueaypy Noixy4deHus, 00pabOTKH U aHanu3a AaHHbIX noseta BAC;
— OPUHIUI paboThl (HOTO MEepeNaAOMINX YCTPOUCTB;

— MpaBWIA HKCIUTyaTallUH aKKyMYJISITOPOB

— mpouecc 3D — MmopenupoBanus u npoexktuposanus bAC.

Ymems:

— JMarHOCTHPOBAaTh M MCIPABIATh OIIMOKM B paboTe NPOrpaMMHOTO
obecrieueHus npu paboTe C JTAHHBIMH, TIOTYICHHBIMUA TIPH PabOTE C MOJIE3HOU
Harpy3Koi;

— MOJENUPOBATh U MPOU3BOAUTH MeYaTh KOMIUIEKTYOmMX Mozaeneit BAC Ha
3 — D npunrepe.

IIo
OKOHYAHHIO
Kypca Oyner
o0JazaTh
CIICAYIOIIMMU
Kauecmeamu:

— TBOPYECKH MOJIXOIUTH K COOpPKE KBaPOKOMTEPA;

— YMETb aHAJIU3UPOBATD;

— JIOBOJMTH HAadaToOE JICJIO A0 KOHIIA;

— BBINIOJHATH IOPYYEHUS KOJUIEKTHBA, pabOTaTh B TPYIIIIE;

— OKa3bIBaTb INOMOIIIb B pa60Te Haag MOJACIIBKO POBCCHUKAM MW MJIaJIIUM
peobsiTam;

— CTPEMUTbHCSI COPEBHOBATHCS, IPOSBIATH Ce0sl B COPEBHOBAHUU.




IIpouecc HaGopa u ¢QopmupoBanus rpynn. OOpas3oBarenbHBIE OpraHU3aALUU
PYKOBOJICTBYIOTCSI BHYTPEHHHUMH HOPMAaTHBHO — IIPABOBBIMUA OCHOBAHUSMH NP (POPMHUPOBAHUU
npolecca Habopa ¥ YKOMIUIEKTOBKH IPYII Ha MPOTrpaMMBbl TOMOJHUTEIBHOTO 00pa30BaHMUs.

2. YueOHbI# IJIAH MPOTrPaAMMbI

HaumeHnoBaHue
Bcero
YPOBHSA Homep u HauMeHOBaHHE MOLYJIA 4aCOB Teopusi | IIpakTuka
NPOrpamMMbI
Monyns  Nel. «OcCHOBBI OECTMIIOTHBIX
aBHAITMOHHBIX CHCTEM (BAC): 8 8 0
apxutekrypa, BACy»
Mopynb Ne2. «TexHuyeckoe yCTpOUCTBO U 18 6 12
KoMnoHeHTEI BAC)
§ Monyns Ne3. «llpunuunsl monera u 56 ) 54
= ynpasieHusi BACy»
E Monayne Ned. «IIporpammupoBanue BAC 15 ) 13
2 JUTsI TIOJIETOB BHYTPH Nomerienus: Pythony
2 Monyns Nes. «IIporpammupoBanue
2 KOHTpoJulepa, ycTaHoBlieHHOro Ha BAC 18 2 16
é pu nomoutu C++y»
= Mopynb Ne6. «cronb30BaHHE AaTUYUKOB
= 16 4 12
@ BAC u cO0op maHHBIX»
2 Monayne Ne7. «OO6paboTka u aHanmm3 12 6 6
K naHHbIX nonera BACy
Moayne Ne§. «IIpumenenne BAC B 12 12 0
PA3IMYHBIX OTPACISIX»
Mopaynb Ne9. «3D — monenupoBaHue u
42 6 36
npoektupoBanue bACy
Mopyinb NelO. «I"onounbiit BACy 20 1 18
Hroro: 216 49 167




3. YueOHO —TeMaTHYeCKUH MJIaH

3.1. YTII nporpaMmbl COCTOUT U3 OJHOTO 0a30BOTO ypoBHs ocBoeHHs. CopepikaHue KaXJ0ro YPOBHS MIOCTPOCHO HA MOYJIbHOM NPHUHIIUIIE.
CtpykTypHOH enuHuIEH y4eOHOTO MOJIyJsl SBJISIOTCS TeMbl. B peanmzanuu mporpaMMbl MPUMEHSETCS MO3TalHas TEXHOJOrus OoOydeHHus ot
«IIPOCTOTO» K «CIIO)KHOMY).

3.2. BaxxHast poJib Ipy OCBOCHUH MPOTPaMMBbl OTBOAMUTCS MaTepHaiaM, pa3pab0TaHHBIM B paMKaX MPUMEHEHHs IIU(PoBOro 00pa3oBaTeNIbHOTO
KOHTEHTA.

3.3. [To okOHYaHUU KaXK0TO MOAYJIS MPOTPaMMOM MperycMoTpeHa popMa KOHTPOJIS B BUAE TEMATHYECKOTO OMPOCca, MPAKTHIECKOTO
3aJIaHus, POCKTHOMN pabOTHI.

YCTPOiicTBO M KOMIIOHEHTHI BACy.
Tema 1. OcHOBHBIE TEXHHUYECKHE
xapaktepuctuku bAC BepToseTHOro 1 2 2 0
CaMOJIETHOTO THUIIOB.

Tewma 2. Kimaccudukamus 6eCmiIoTHBIX
JIeTaTeNIbHBIX aNlapaToB.

Moayab Nel. «OcHOBBI 0€CITHIIOTHBIX Tecrt HOK Ne 1.
apuannoHHbIxX cucreM (BAC): 8 8 0
= apxutekTypa, BAC».
§ Tema 1. BBogHOE 3aHsTHE (TEXHUKA
= 2 2 0
2 6e30macHOCTH).
(=
=3 Tema 2. Teopernaeckue ocHoBsl BAC. 2 2 0
=
E Tema 3. Apxurextypa BAC. 2 2 0
§ Tema 4. 3nauenue u npumenenuss bAC ) ) 0 Ormpoc B pamkax
: B COBPEMEHHOM MUDE. PO IEHHBIX TEM
= Moayb Ne2. «TexHu4yeckoe 18 6 12 Tect LIOK Ne 2.
S
=3
>
=
2
-]
3
<
4]

Tewma 3. Kommiekc ynpasnenust BAC. 12 0 12
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Tema 4. Poccuiickre mpoU3BOIUTENIN

Omnpoc B paMkax

BAC u ux uenu. 2 2 0 Hponie‘leHX
Moayab Ne3. «[IpyHUMIIBI MOJIETa H 56 ) 554 Teer [HOK Ne 3.
yrnpanJjenust BAC»y.
Tema 1. bezonacHOCTb 1MOJIETOB. 2 1 1
Tema 2. Texunka 6a30BOro 12 0 12
nunotupoBanus FPV.
Tema 3. Ympasnenne bAC. 11 0 11
Tema 4. IIpaxtuka noneros bAC. 9 1 8
Tema 5. AspoiluHaMUKa U AUHAMUKA ) 0 )
noJeTa.
Tema 6. [loneTs! B orpaHUuEHHOM 16 0 16
MIPOCTPAHCTBE», IPOH — PEUCHHT.
Tema 7. 3axBar rpy3a. 2 0 2
Breimonanuth
Tema 8. BoinogHeHHE KOHTPOJIBHOTO ) 0 ) MOJIET C
MOJIETHOTO 3a/IaHMUS. MOJTHATHEM
rpysa

Mopyas Ne4. IIporpammupoBanue [HOK Ne 4.
JJIA 110J1€TOB BHYTPH IOMeELICHUS 15 2 13 Tecr
Pythony.
Tema 1. OcHOBBI IPOrpaMMHUPOBAHUS ] | 7
BAC na Python.
Tema 2. PaGoTa co ciucKkoM JaHHBIX. 2 0 2
Tewma 3. Pa3zpaboTka anropurma

3 1 2
aBToHOMHOTrO nojuera bBAC.
Tema 4. Co3gaTh CKPUIT Ha A3bIKE
nporpamMupoBanust Python mms TMpaxTiieckoe
CaMOCTOATEJIbHOTO YIIPaBJICHUS 2 0 2

3a/laHue

KBaJPOKONITEPOM B ITOMEIICHUN O€3
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Monayab NeS. «IIporpammupoBanue

LIOK Ne 5.

KOHTpOJIepa, YCTAHOBJIEHHOI'0 HA 18 2 16 Tecr
BAC npu nomoiu C++».
Tema 1. 3yueHne HaBBIKOB CO3/1aHUS
QITOPUTMOB TSI 0€CITUIOTHBIX
JIeTaTeNbHBIX aIllapaToB. 4 0 4
(mporpaMMHpOBaHKE aBTOHOMHOTO
nosieta) (Outdoor u Indoor).
Tema 2. OO1Ire cBEeIEHUS O SI3bIKE
2 2 0
nporpammupoBanust C++.
Tema 3. Peanmuzanusg C++ B 4 0 4
IPOrpaMMHUPOBAHUH JAPOHOB.
Tema 4. [IporpammupoBanue
4 0 4
anroputmoB yrpaieHus BAC.
Tewma 5. Co3aaTh CKPUNT Ha SI3bIKE [IpakTuyeckoe
4 0 4
mnornaMmMmunorauug C++ RATTAHUE
Moayab Ne6. «Mcnosib3oBanue 16 4 12 Teer ILIOK Ne 6.
gaTyukoB BAC u c0op JaHHBIXY.
Tewma 1. CeHCcOpBI M TaTYUKH 17151 cOopa 6 ) 4
JTAHHBIX.
Tema 2. JlaTuuku: akcenepoMerp,
6 2 4
rupockor, gaisHomep GPS.
Tewma 3. JlaTunku ipu cOOpKe B 4 [IpakTuka
Monayab Ne7. «O6padoTka u aHaM3 HOK Ne 7.
12 Tecr
JXaHHBIX moJera BAC».
Tewma 1. Coop, 06paboTKa 1 aHaIu3
JAHHBIX (OTOTPAMMETPUIECKOM 6 2 4
CHEMKH.
Tema 2. Coop, 00paboTka U aHaIU3 6 ) 4
K Ne 8.
Mopyabs Ne8. «IIpumenenne BAC B 12 12 0 Tecr I[MOK Ne 8

PA3JIHYIHBIX OTPACJIAX).
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Tema 1. Texnonorus npumenenus bAC B

4 4 0
reoie3uu 1 KapTorpaduu.
Tema 2. Texnonoruu npumenenus bAC B [TpoekTHast
JOPYTUX OTpAcisiX, TAKUX Kak: pabora.
— JIECHOE XO3SMCTBO; 8 8 0 Hoxian o
— OXpaHa OKpYKalollel Cpeibl; TEXHOJIOTHH
— CATRCKNXORINCTREUHLIE NAAOTET TIDUMEHEHU S
Moayab Ne9. «3D — MmoaeupoBanue u HOK Ne 9.

42 6 36 Tect
npoekTupoBanne BAC».
Tema 1. OcHOBBI aBUAMOACIMPOBAHUS 10 ) 3
CaMOJIETHOT'O THIIA.
Tema 2. OcHoBbl 3D — MoaenupoBaHus. 2 0
Tema 3. 1O gyt 3D — MoaenupoBaHus. 0 6
Tema 4. IToaroroska 3D — Mozenu x 3 0 3
MEYaTH.
Tema 5. Ucnonb3oBanue 3D— npuHTEpa 6 ) 4
JUISL TIeYaTH KOMIUTEKTYIOIIHX.
Tema 6. Beibop HaBecHOTO

6 0 6
obopynoBanusi BAC.

[Ipoussectu

Tema 7. Marepuaiibl 1j1s1 TPOU3BOICTBA P

4 0 4 MOJIEJb J1JIst
BAC.

NeYaTu.

Moayab Nel0 «I'onounblii BAC». 20 2 18 Tect IIOK Ne 10.
Tema 1. 'onounsiit BAC. 4 1 3
Tema 2. Knaccsl, npaBuina, cy1eicTBO. 4 1 3
Tema 3. [locTpoeHnue cnopTUBHON
TPEHUPOBKHU U COBEPILICHCTBOBAHUE 5 0 5
MacTeDCTBA.
Tema 4. I'onounsle Tpaccel». 4.1 B 5 0 5

OTKPBITOM ITPOCTPAHCTBE.
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4.2 Ha FPV.

Tema 5. [Ipoxoxk1€HME TOHOYHOIO
UCIIBITAHUSI.

[Ipoxoxnenune
TOHOYHOTO

HUCIIBITAHUA

* _ https://firpo.ru/activities/projects/
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4.Conep:xanne NnporpaMmbl
4.1. ba3oBblii yPOBEHb 0CBOCHHS

Monayab Ne 1. «OcHOBBI OecnniIOTHBIX aBHAUMOHHBIX cucteM (BAC): apxuTekTypa
BAC».

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

Jlekmms: MHCTpyKTaX 1Mo TexHUKe OezomacHOCTH. TexHuka Oe3omacHoctu. [IpaBuia
NOBE/ICHUS B TOMELICHHUH, TJI€ IPOBOJATCS 3aHATHUS.

Tema 2. Teoperuueckne ocHoBbl BAC.

Jlekmsi:  3HakoMCcTBO ¢ OecnuiaoTHBIMH — aBuanmoHHbIMU  cucteMamu  (BAC).
Omnpenenenue becnmnorHoit ABuanmonnoit Cucremsl (BAC).

Tema 3. Apxurekrypa BAC.

Jlexnusi: 3HaueHne apXUTEKTYPHI 111 2P HEKTUBHOTO GYHKIIMOHUPOBAHUS U
ynpasienust BAC. Komnonentsl BAC camoneTrHoro tuna.

Tema 4. 3nauenue u npuMenenust BAC B coBpeMeHHOM MUDE.

Jlexuus: Ponb TEXHMYECKMX XapaKTEPUCTHK M pasziauuHbiX BUI0B BAC B pemeHuu
Pa3IMYHBIX 3a]a4.

Monayab Ne 2. «TexHuveckoe ycTpoicTBO M1 KOMIOHEHTHI BAC».

Tema 1. OcHoBHBIE TEXHUYECKUE XapakTepucTUKU BAC, BEpTOIETHOIO U CaMOJIETHOTO
THUIIOB.

Jlekuusa: OCHOBHBIE TEXHUYECKHE XapaKTepUCTUKH BAC BepTONETHOTO M CaMOJIETHOTO
THUIIOB.

Tewma 2. Knaccudukanust 6eCIMIOTHBIX JIETATETBHBIX allapaToB.

Jlekuuu: Buasl um texHuueckue xapakrepuctuku BAC: Aspocratnueckue BAC,
PeaktuBubie BAC, BAC camonernoro tuma, bBAC BepToJieTHOr0O THUMa, MYJAbTHKOINTEPHBIE U
rubpuansie BAC.

Tema 3. Kommnekc ynpasienus BAC.

[Tpaktuka: Criocobbl 06opynoBanus yrnpasienus cucremsl BAC.

Tema 4. Poccuiickue npousBoautenu bAC u ux menu.

Jlekuusa: OcHoBHble Poccuiickue mnpousBoautenu bAC. Bxian B pa3Butue
oteuecTBeHHON nHaycTpun bAC.

Mopnyas Ne 3. «IIpuHnunsl nojera n ynpasjaenust BAC».

Tema 1. bezonacHOCTB MOJIETOB.

Jlekmmsi:  Onpenenenue Oe3omacHocTH TosieToB B KoHTekcte BAC. 3HauveHue
6e3onacHocTH s 3P dekTHBHOTO U HajexHOTO GyHKIHoHUpoBaHUs BAC. AHanmu3 pUCKOB H

OIaCHOCTEM.
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[IpakTuka: BeimonHneHne 6€300acHOTO MOJIETA.

Tema 2. Texuuka 6a3oBoro nuiaotupoBanus FPV.

[IpakTtuka: Tpenaxep FPV, ynpasnenne BAC. B cumyngaTope BBITIOTHUTE B3JIET C TOUKH
cTapTa M TOCAJKy Ha TOYHO OO0O3HAUYEHHYIO IUIOUIANKy, Hcmonb3ys FPV — pexum s
ynpasienus. IlponeTure CKBO3b CEpHUI0 BOPOT HMIM MEXIy OOO3HAUCHHBIMH MapKepami,
COXpaHsis CTaOWIBbHYIO BBICOTY M CKOpOCTh, B pexkume FPV. BrimomnuTe mosier mo 3apaHee
3aJJaHHOMY MapLIpyTy ¢ U3MEHEHUEM BBICOTHI, UCIOIB3Ys Kak FPV, Tak u BuI ¢ TpeThero nuna
Ui cpaBHEeHHUs 3(pPeKTUBHOCTH ynpaBieHus. Brimomnure ceputo pazsoporos Ha 180 rpagycos
Ha OIPaHUYEHHOMN TeppuTOopuH, ucnosb3ys FPV mig touHoro maneBpupoBaHus. Bsinonnure
3afauyy 1o cOopy OOBEKTOB C pPAa3IMYHbIX TOYEK KapThl, ucnonb3dys FPV nans nHaBuranmm
Y TOYHOCTH NPH NPUOIMKEHUH K KOKJOMY OOBEKTY.

Tema 3. Ynpasnenue bAC.

Jlekuusa: Ilpunmunel ynpaBinenus camosieTHbIMU BAC. IIpakTuka: BBINOJHUTE B3JIET
BAC camoneTHOro THMA, JOCTUTHUTE 3aJJaHHOW BBICOTHI M CTAOMIM3UPYHTE MOJIET HA TPSIMOU
auHuK. OCyIECTBUTE CEPHIO TTOBOPOTOB.

Tema 4. [Ipaktuka nosneros BAC.

IIpaxTuka: IIpaktuka noneros BAC.

Tema 5. AspoauHaMuKa ¥ TMHAMHKA TOJIETA.

IIpakTuka: BbIONHUTE TOJET HA NPOHE B CUMYJISITOPE NPU Pa3IMUHBIX YCIOBHUSIX
nosiera. (3ajaHue BKJIIOYAeT B ceOsl BBHIIOJHEHHE MAHEBPOB BBICILETO MHJIOTaXa, MOJETHI Ha
pa3HOl CKOPOCTH U BBICOTE, a TAKXKE B PA3IUYHBIX IOTOJHBIX YCIOBHUSAX).

Tema 6. [loneTsl B OrpaHUYEHHOM IIPOCTPAHCTBE, APOH — PEHCHUHT.

IIpakTuka: BeinonaHuTe 3aaHue MOJIET APOHA B OTPAHUUYEHHOM IIPOCTPAHCTBE, BHYTPH
3[@HUS] WIIX CKBO3b Y3KHE IIPOXObI MEXAY IPEHATCTBUSIMHU.

Tema 7. 3axBart rpysa.

IIpakTuka: BeinmonHure 3amaHue 3axBaT M INEpPEMELIEHHE Ipy3a, AakKKypaTHas
TPaHCIIOPTUPOBKA.

Tema 8. BrinosiHeHNE KOHTPOJIBHOTO MOJETHOTO 3aJaHMsL.

[IpakTuka: BeInosHATE KOHTPOJIBHOE 3aaHue 110 MOAYI0. [IponereTs Tpaccy.

Mopnyas Ne 4. «IIporpammupoBaHue JJIs 110J1eTOB BHYTpH nomenienus. Python».

Tema 1. OcuHoBbl nporpammupoBanusi BAC Ha Python.

IIpakTuka: OCHOBHBIE NMOHATHS O MporpammupoBaHuu U ynpasiaeHuu BAC. OcHoBHbIE
¢yHkuuuM  mporpaMMHOro  mosera.  OmnepanMoOHHBIE  CHUCTEMBl M HPOTPaMMbl  JJIs
IPOrpaMMUPOBAHUS IOJIETA.

Tema 2. PaboTa co CIIMCKOM IaHHBIX.

16



ITpaxTuka: IIporpammupoBanue anroputmos ynpasienus bAC.

Tema 3. Pa3paboTka anroputma aBToHOMHOTro0 rosera bBAC.

[Tpaktuka: Pa3zpaboTka anroputma aBToHOMHOTO mojieta bAC.

Tema 4. Ilpaktuyeckoe 3amanue: Hamucate mporpammy Ha Python st aBToHOMHOTO
nosiera BAC MynbT poTopHoTO THTIa BHYTpH noMenieHus (B orcyrcrBun GPS curnana).

Moayab Ne 5. «IIporpammupoBaHne KOHTpPoJiepa, YcTaHOBJIeHHOr0o Ha BAC npu
nomoiu C++y.

Tema 1. V3yueHne HaBBIKOB CO3[aHUSI aITOPUTMOB JJisi OCCHMJIOTHBIX JIETATEIbHBIX
amnmaparoB (mporpaMMupoBaHue aBToHoMHOro mojieta Outdoor u Indoor).

[Tpaktuka. Pazpaborars anroputm aBToHOMHOTO Tojieta Outdoor u Indoor.

Tema 2. OOuue cBeneHus 0 sA3bIKke MporpaMmupoBanust C++.

Jlexnus: OcHoBHBIE TIOHATHUS. AnhaBuT s3b1Ka. [IpocThie onmeparum.

Tema 3. Peanuzanus C++ B mporpaMMUpPOBaHUM IPOHOB.

[IpaxTuka: [IpyMeHeHne NpaKTUYECKUX HABBIKOB MTPOrPaMMHUPOBAHHUSL.

Tema 4. [IporpammupoBanue anroputMoB ynpasieHus bAC.

[Ipaktuka: [IporpamMmMupoBaTh OSCHUIOTHHK Ha BBIMOTHEHUE MPOCTCUIINX ICHCTBUI
«BBEPX, BHU3», «BJIEBO, BIIPABOY.

Tema 5. Hanucats nporpammy Ha C++.

IIpaxTrka: BBIITOJIHUTE CKPUIIT HAIMCAHUS IIPOTrPAMMBI.

Monayab Ne 6. «Mcnosab3oBanne 1aT944K0B BAC 1 cOop naHHBIX?.

Tema 1. CeHcopbl 1 1aTYUKH U1 cOOpa JAHHBIX.

Jlexnus: Kak paGortaror natumku. Ponb martumkoB Ha ycrpoiictBe. IIpakTHka: Kak
JaT4YuKH paboTaroT ¢ uHpOopManuei.

Tema 2. JlaTuyuku: akcenepoMeTp, rupockor, nanbHomep GPS.

Jlekuusa: OnpeneneHue 1aTYMKOB U UX POJIb B CUCTEME yIipaBieHusa U HaBuranuu bAC.
3HavyeHue TaTYUKOB JUIsl 0OecrieueH sl aBTOHOMHOCTH, CTA0MJIBHOCTH M O€301IaCHOCTH IMOJIETA.

IIpaxtuka: MHTErpUpyiiTe NaTYMKA B CHCTEMY YIIPABIICHHs IPOHA, MOAKIIOYUB UX K
apJlyMHO — KOHTPOJUIEPY MOJeTa.

Tema 3. JlaTunku npu cOOpKe B MaCTEPCKOM.

[IpakTtuka: Tpenaxep lanbHOMEp pacCTOSIHUE B MAaCTEPCKOIA.

Mopnyab Ne 7. «O0padoTka u aHaIM3 JaHHBIX noJjera BAC».

Tema 1. Coop, 06paboTka 1 aHAIU3 TaHHBIX (POTOTPAMMETPUUECKON ChEMKH.

Jlexumsi: 3ydenue TexHonoruu coopa u o0padboTka TaHHBIX (OTOrPAMMETPHUS ChEMKH.

[IpakTka: AHamM3 MOJYYEHHBIX JAHHBIX IO CPEACTBAM (HOTOTpaMMETPUUECKON

cremku. Tema 2. Coop, 00paboTKa 1 aHaJIN3 TaHHBIX OPTOPOTOCHEMKH.
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Jlexuus: Vzydenue TeXHOIOTHH cOopa U 00pabOoTKa JaHHBIX OPTOPOTOCHEMKH.

[IpakTrka: AHamU3 NOTYYEHHBIX JaHHBIX IO CPEJCTBAM OPTO(HOTOCHEMKH.

Monayab Ne 8. «IIpumenenue BAC B pa3jiu4HBIX OTPACJISAX».

Tema 1. Texnonmorus npumenennsi BAC B reoaesun u kaptorpadumu.

Jlexuus: Passurue u npumenenust BAC B reonesun u kaprorpapuu. Coop u odbpadborka
naHHbIX. [Iporeaypa no UCrosib30BaHUIO BO3AYITHOTO MPOCTPAHCTBA.

Tema 2. Texnonoruu, npumensieMbie BAC B Apyrux otpacisx, TakKux Kak:

—  JIGCHOE XO3SMCTBO;

—  OXpaHa OKpY>Karolle Cpeibl;

—  CeNbCKOXO3SHCTBEHHBIE PaOOTHI.

Jlexuus: MoHUTOpUHT M HHBEHTapu3alus yroauil. CoznaHue 371€KTPOHHBIX KapT MOJIEH.

Jlexumsi: YTOuHEHHME TpaHWI] JICCHHYECTB. BbIsiBIeHHME U oOIeHKa ymepda oOT
Ype3BhIYANHBIX CUTYAIIHH.

Jlekmmsi: COop, aHAIM3 W aKTyalu3alus JAaHHBIX O COCTOSTHUM OKPYKAIOIICH CpEIIbl.
@ukcanys BBISBICHHBIX HApyLIEHUH HKOJOTMYECKOIO0 3aKOHOJATENbCTBA. BbIsBIECHHE
HECAHKIIMOHUPOBAHHBIX CBAIOK U OMpeAeNieHUue uX 00HEMOB.

Mopnyab Ne 9. «3D — mogeaupoBanue u npoextupoBanue BAC».

Tema 1. OcHOBBI aBUAMOIETUPOBAHUS CAMOJIETHOTO THUIIA.

Jlexuus: Onpenenenue aBUaMOICTUPOBAHUS U €T0 3HaUCHUE B 00yUEHUH, Pa3BICUCHUIX
U HAYYHBIX HccienoBanusax. [IpakTuka: BeIOpaTh MaTepualsl U codpars kopnyc BAC.

Tema 2. OcHoBbl 3D — MoaeIupoOBaHuUs.

Jlekuusa: OcHOBHbIE TEpMHUHBI U TIOHATHS B 3D — MogenupoBanuu. [Ipouecc cozmanus
3D monenen.

Tewma 3. [Iporpammuoe obecnieuenue ans 3D — MmogenupoBaHus.

IIpaxTuka: IIpoekTupoBanue kopmyca u geraneit BAC.

Tewma 4. ITonroroska 3D — Mogenu K meyaTy.

[Ipaktuka: IlogroroButs 3D-momens nns medatn Ha 3D-mpunTepe. OtpaboTaTh
NPUMEHEHUE COOTBETCTBYIOIIETO HHCTPYMEHTAPUS IIPOTPAMMHOTO 00eCTIeueHUS.

Tema 5. Ucnonb3oBanue 3D — npuHTepa, neyars komiuiektyrommx bAC.

Jlexnus: Texnonorus padots! 3D npuHTEpa.

[Tpaktuka: [Tewats koMmIuiekTytonmx aeraieit. [llnudoska u 06padoTka neTanei.

Tewma 6. Bei6op HaBecHoro o6opynoanust BAC.

[TpakTuka: DkcruryaTanus HaBecHoro obopynoanust BAC.

Tema 7. Matepuans! 11 npoussojctsa bAC.

Jlexnusi: 3HaueHne MpaBUIILHOTO BBIOOpA MaTepHasioB Jyisl mpou3BoicTBa BAC.
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[Mpaktuka: BeiOpaTe onTHUMaigbHBIE MaTepualibl Ui Mpou3BoAcTBa Kopryca BAC ¢

y4eToM TpeOOBaHMI MO IPOYHOCTH, ADPOIMHAMHUKE U IKOHOMUYECKON 3P PEKTUBHOCTH.
Monayab Ne 10. «I'onounsiiit BACy.

Tema 1. I'onounsiit BAC.

Jlexuus: Onpenenenne roHouHoro bAC u ux poib B COpEBHOBAHUAX U UYEMITMOHATAX.

ITpaktuka: Pazpaborars 1 HacTpouTh criopTUBHYI0 BAC 17151 yyacTusi B roHKax.

Tema 2. Kitaccel, mpaBuiia, CyaeicTBo.

Jlekuus: 3Hauenue copeBHoBaHui Mo bAC s pa3BUTHS MHAYCTPUU M TEXHOJIOTHH B
o0JracTi OECIMIIOTHON aBHALNN.

IIpaktuka: IlogroroBka K ydacTMIO B COPEBHOBAHMAX [0 aBTOHOMHOMY
NHJIOTUPOBAHMIO, COOIIOAs TIpaBHiia U TPEOOBAHUS K YHaCTHUKAM.

Tema 3. [TocTpoeHue CIOPTUBHOM TPEHUPOBKH M COBEPIIICHCTBOBAHUE MACTEPCTBA.

IIpakTuka: YiydineHue HaBBIKOB MAaHEBPUPOBAHMS M HABUTALUM ITYyTEM HMPOXOKICHUS
CJIO’KHBIX MaplIPyTOB Ha BPEMH.

Tema 4. 'OHOUYHBIE TPaCCHI.

ITpaxTuka: [IpoxokaeHHe TOHOYHBIX TPACC B OTKPBITOM IIPOCTPAHCTBE.

ITpaktuka: IIpoxoxneHHe TOHOUHBIX Tpacc Ha CUMYJIATOpE, OTpabOTKa CIOMKHBIX
MapILIpyTOB.

Tema 5. IIpoxoxzaenue roHoyHoro ucnsitaHus. [Ipaktuka: IIpoxoxkaeHue rOHOYHBIX

TpacC Ha BPEMsI, BBIIIOJIHCHUEC CIIOKHBIX U IMTPOCTBIX TOHOYHBIX HWCHBITAaHUHN.
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6. OueHoOYHBIC MATEPHAJIBI
6.1. ®opMbI TMATHOCTHKH YCNIELIHOT0 OCBOEHUS MOJ1yJIeil MPOrpaMMbl

HaumenoBanmue DopMbI DopMbI YPpoBHM 0CBOCHMS 3HAHUI
MOYJIfAA 3aHATHI MoJABeIeHUsI UTOr0B Huskuit Cpenuuii OTcyrcTrBHe 3HAHUH
YPOBEHb YPOBEeHb 3HAHM
3HAHHUI
ba3oBblil yPOBEHb 0CBOEHHS IIPOTrPaAMMBbI

Mopyas  Ne 1. | Jlekuuny, Omnpoc ciaymareneil mo npoiieHHsIM | OTCyTCTBHE Hesnauurensnbie | IIpounsbie 3HAHUSA B
«OcHOBBI IUCKYCCHU TEMaMm, NO/ABEZICHUE UTOTOB | 3HAHUH, cladble | 3aTpyJHEHUs B | IpaBHJIaX TEXHUKH
0ecnMJIOTHBIX (TeopeTnyeckue | JUArHOCTHKU OCBOEHUS MOIYJIS. 3HAHUS 0 | oTBeTax no | 6e30MacHOCTH,
aBMAIHOHHBIX 3aHATHS) Temsl ai1s onpoca: MIPOMIEHHOM TEPMUHOJIOTUM W | ONPEJECICHUSIX,
CHCTEM (BAC): — IpaBUJIa TEXHUKH OE€30I1aCHOCTH; Marepuae OIPEIEIICHUX IPUMEHEHUU U CTPYKTYpeE
apXUTEKTYpa, — onpeaenenne bAC; BAC BAC
BAC». — xomroHeHTH BAC;

— 3HaueHue u npuMmeHenue bAC;

— poab bBAC B cOBpeMEHHOM MUDE,

KAaKWe 33/1a4y PelaroT Py MOMOIIHU

BAC
Moayas  Ne 2. | Jlexkuun, Onpoc caymareneil no npoiaeHHsIM | OTCyTCTBHE Hesnaunrensubie | [IpouyHbie 3HaHUS B 00MacTH
«Texnuueckoe TUCKYCCHUU TEMaM, [I0JIBEJICHUE UTOTOB | 3HAHUH, ciabble | MPOOeIbI B | TEXHUYECKOTO YCTPOWCTBA.
yCTpoiicTBO U | (TEOpeTHYeCKHe | JUATHOCTHKU OCBOEHUS MOAYJIS. 3HaHUSA O | 3HaHUU 3HaHUA 10 TapaMmerpam
KOMITOHEHTbI 3aHATHSA). — TEXHHUYECKHE XapaKTEPUCTUKU | IIPOHUJECHHOM TEPMUHOJIOTHA M | KJIAacCHU(PHUKAIUU BAC.
BAC». [Ipaktnueckne | BAC  (BeproneTHOro/camoyieTHOro | mMarepuale ONpPEICIICHUSIX Texunueckue

3aHATUS THUIIA); TEXHUUYECKOT O XapaKTEepUCTUKHU

— Knaccudukanuu BAC; yctpoiictBa BAC | camoneTHOro u

— Poccuiickue npounssoaurenu bAC BEPTOJICTHOI'O TUIIA
Moayas  Ne 3. BeltoniHEHNE OJETHOTO 3aJaHuUs: Cnaboe ymenue | YMeHue YBepeHHas paborta B
«IIpuHIMIIBI [InmotupoBanve  mpU  IMOMOIUM | TWIOTUPOBAHUS | IPABUWIBHO nporpamme FPV
noJiera " cumynstopoB u FPV. (mpoxoxnenue MOJIb30BaThCA
ynpaBJienusi BACy. Tpacchl 3a 20 CeKyH1) o0opya0BaHUEM
Moayar  Ne 4. | [Ipaktnueckne | Hammcats nporpammy Ha Python ans | Mogens He | He yBepeHHOoe | Mogeins neraet
«IIporpamMupoBaH | 3aHATHSA aBTOHOMHOro mnosiera bBAC mynbpTH | neraer yIpaBJieHUE
ue BAC IS pOTOpPHOTrO THTIA, BHYTpHU
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NnoMelleHusl
Pythony.

nomemnieHus». (B orcyrctBum GPS
CUTHAJA).
— IBUKEHHUE MOJEIHN

Mopyas  Ne 5. | Jlekuuwy, Hanucats nporpammy C++: Cnaboe ymenue | YMmeHue YBepeHHas pabota c
«IIporpaMmMupoBaH | JTUCKYyCCUH — JIBUKEHHE MOJIENTU «BBEPX—BHHU3Y»; | MPOTrpaMMHpOBa | MPaBUIBHO nporpamMmoi
We  KOHTpoJLIepa, | (TEOpEeTHUECKUEe | — IBMIKEHUE «OTKPBITh, 3aKPHITh HUS MOJIb30BAThCS
YCTAHOBJIEHHOTO HA | 3aHATHUSA). 3axXBaT» o0opyIoBaHUEM
BAC npu nomomu | [Ipaktnueckue
C++». 3aHATHS
Moayas  Ne 6. | Jlexuuny, HcnonszoBanue nporpaMMmHoro | CrnaOblif HaBBIK | YMeHUE YBepeHHas pabota c
«Hcnoab3oBanue JTUCKYCCUU oOecrnieueHus Uit 00pabOTKHU NaHHBIX | COOpKU U | IPaBUILHO 00opyI0BaHEM TUTST
natyukoB BAC wu | (TeopeTnueckue | U MIPUMEHEHUS, MOJIy4EHUE | IKCILTyaTaluu MOJIb30BATHCS HOJTy4eHus: HHHopMaIu
cOOp JTaAHHBIX». 3aHATHUSA). uHbopManuu U3 MOJTYYEHHBIX | 000pYyJIOBaHUSI | 00OpYJOBaHUEM U
Monyab Ne 7. | IIpakTnueckue JaHHBIX NIPUMEHEHUE
«O0paboTka M | 3aHATHUSA TEXHOJIOTHH
aHaJIn3 JAHHBIX
noJieta BACy.
Moayar  Ne 8. | Jlexkuun, Hamwmcare  pokman, mnoaroroButh | He  packpsita | [Ipesenranus Bri6pana aKTyaJlbHas
«IIpumenenune BAC | nuckyccuu npeseHraunio Ha Temy: «BbAC B | Tema  gokiaza, MOATOTOBIEHA, HE | OoTpaciab npuMeHeHus BAC,
B Pa3JIMYHBIX | (TEOPETUYECKUE | PA3IMUYHBIX OTPACIIAX)» MpEe3eHTAllUs HE | pacKpbiTa  TeMa | JOKJaJ HOJTHOCTBIO
oTpacasax». 3aHATHUS) MIOATOTOBJIEHA JoKJ1aza PacKpbIBAaET TEMY
Moayab Ne 9. «3D — | Jlexkuun, OpranuzoBaTh Mactep — kiacc, B | CrnaOblii HaBbIK | YMEHHE YBepeHHas pabora,
MOJIeJINPOBAaHNE H | JUCKYCCUU pamKax KOTOpOTO ciymartenan | cOOpKu U | IpaBUIBHO MoJenupoBaHue U cOOpka
NpOeKTHPOBaHHE (TeopeTnyeckue | CMOJIEIUPYIOT U OGOPMAT MOJEIb | MOACTUPOBAHUS | MOJIb30BATHCS MOJIENH
BAC». 3aHATHUSA) BAC BAC 000opyI0BaHUEM
Moayas Ne  10. | [Ipaktuyeckue | [IpoBeneHre HMTOTOBOTO TOHOYHOTO
«onounblii BACy». | 3aHsaTus COPEBHOBATEIILHOTO rnoJjera u

y4acTM€  BCEX  Ciyllarened B

COpPEBHOBAaHUU
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7. PecypcHoe o0ecnieueHue
7.1. TpeGoBaHUA K OMeENIEeHUAM
7.1.1. Cienmanu3upoBaHHbIE KJIAcChl (KPYXKKH) CO3Jal0TCs Ha 0aze 0011eo0pa3oBaTeIbHBIX

opraHu3anui (IIKoI).

7.1.2. KonndecTBO paboyux MecT AJsl CO3JaHUs CIELUATM3UPOBAHHOTO Kjacca (KpyXKKa) — He

MeHee 12 pabounx MecT i 00y4Jaronuxcs.

7.1.3. s co3maHusl CHEIUATM3UPOBAHHBIX KJIAcCOB (KPYXKKOB) HEOOXOIUMO MPEIYCMOTPEThH

IIOMEIICHMS IS IPOBEACHMS Ay IUTOPHBIX, IPAKTUYECKUX 3aHATUN U OPraHU3ALMY I10JIETHBIX 30H.
7.1.4. ]na mpoBeAeHUsI ayIUTOPHBIX M MPAKTHUECKUX 3aHATUH, KOTOPOE BKIIIOYAET B ceOs

CJICIYIOIIUE 30HBI B COOTBETCTBUH C KOJIHMYECTBOM PaOOYMX MECT:
— pabouas 30Ha CO CTOJIaMH, 00OPYJOBaHHAs B TOM YHUCJIE IEPCOHATILHBIMUA KOMIIBIOTEPAMU;
— pEeMOHTHas cTaHuuA 1 30Ha 3D—mneyaru;
— pabouee MeCTO MpenoaaBaTes;

— Masasl roJieTHasi 30Ha.

s mpoBeeHUs ayIUTOPHBIX, MPAKTUYECKUX 3aHATUN U OpraHU3alMy MAJION MOJIETHOM 30HbBI
PEKOMEHIOBAHO 00ECTIeYUTh MoMeIieHne miomanpio He MeHee 100—120 M 2 1 BBICOTON MOTOJKA HE
MeHee 3 M.

7.1.5. OcHOBHas TMONEeTHasT 30HAa — OOOpYIOBaHHAs IUIOMIAJKA I JUCTAHIIMOHHOTO
MUJIOTUPOBAHUS OECIMIOTHBIX BO3JIYIIHBIX CYJ0B PEKOMEH/IOBAHO OOECHEeUUTh MOMEIleHue oOuIei
mwiomaasio He Menee 100 M2 U BEICOTOH ITOTOIKA HE MEHEE 3 M.

7.1.6. Bo Bcex MNOMENICHUAX HEOOXOIUMO OOECHEeYUTh OCBEIIEHHE B COOTBETCTBHU C
neictBytonumu TpedboBanusmu (CanllnH) k BHyTpeHHEMY OCBEIIEHHIO pabOYNX MECT.

7.1.7. Bo Bcex nmomenieHusx HeoOXoauMo 00ecIeunTh Hatnurue ceTu VIHTEpHET CO CKOPOCThIO
He menee 100 M6/c.

7.1.8. Ilpu opraHM3anuy MOJETHBIX 30H HEOOXOIMMO OOECIIEUUTh HAIUYHUE JEeMI(PHUPYIOIIETO
MOKPBITHS TTo1a. [IoBEpXHOCTH TOJKHA OBITh MATOBOW M UMETh HEOJHOPOHBIN pUCYHOK. [lomycTrMo
MCIOJIb30BaHNE HalleYaTaHHbIX OAaHHEPOB.

7.1.9 llpm opraHuzanuu padOYMX MeECT, OOy4YaIOMMXCS M NPAKTHYECKUX padboT
HeoOxomuMo obecrednTh (PYHKIMOHATBHBIE CUCTEMbl BEHTHJIALMM W OTOIUICHUS, TO3BOJISIONINE
MPOU3BOIUTH TMPAKTUYECKUE  3aHATHSA, a TakXKe HaJludue KOHTypa  3a3eMJICHHS  JUIA
ANEKTPONHUTAHUS M  CETH CJIA0OTOYHBIX TMOJKIIOYCHHA C ONTOPa3BS3KOM © BHYTPEHHUM
COIIPOTHBIICHUEM K 3JIEKTPONUTAHHUIO U cIa00TOYHBIM ceTsiM. HeoOxomumo obecreunTh co3naHue
YCIIOBUH JIJIs1 COXPAHHOCTH AOPOTOCTOSILIEr0 000pynoBaHus (CKJIaICKOe MOMEIIEHHE A XpaHCHHS,
HATMYME MHXKEHEPHO—TEXHUYECKUX CPEACTB OXPAaHBI, B TOM

qyuCIe CUCTEMBI BUACOHAOITIOICHNS ). OO0s3aTenbHO:  TpeOOBaHHWE IO
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NoXapo0e30MacHOCTH — HAJIM4YKMe MPOBEPEHHOTO OTHETYIIMTENS, a TaKkKe HAJIWYHe OTHEYMOPHBIX

celihoB MM CYMOK Il XpaHEHUS aKKYMYJIATOPOB.

7.2. MaTepHaJIbHO — TEXHUYECKOE OCHALIEHHE IUIOIIAJAKH MPOBeAeHNs1 00pa30BaTeJIbHOI0

7.2.1.

npoiecca
OOmas 30Ha:
CTEJUTAXH I XPaHEHUSI 000PYI0BaHMS,
UHTEPaKTUBHBIA HHBEHTAPB;

SIIUKY JJ1s1 XpaHEHUs Belled 1 000py10BaHUS.

Maurtas nonetrHast 30Ha;

CeT4aThIl KyO He MeHee YeM 3x3x3M;

MaThl IJisi CMATYEHUS yJiapa Ipy MaJIeHUH KOITEPOB;

CTallMOHAPHBIN MOYJh; YIABTPa3BYKOBBIE H3Ty4YaTeIN Masiku (He MeHee 4 IIT.);

KOMIUIEKT MPOBOJIOB JIJISi COEAMHEHMSI U3ITydaTeNeil; KperyleHHe n3iiyyaTesieil Ha CTEeHY.

. OcHoBHag HojeTHAs 30HA:

obmas miomaas He MmeHee 100—300 M2, orpak/ieHue 3alUTHON CETKOM;
KOMIUIEKT TPACCHI JIJISl TTOJIETOB;
aMOPTHU3UPYIOIIME MATHI HA MOJI OOIIEH MOJIETHOM 30HBI;

CHCTEMa yJIbTPa3ByKOBOI HaBUraluu B IOMELIEHUH, coBMecTUMOM ¢ BBC.

PemonTHas cranmus u 3oHa 3D—mevaru:
CTOJI paboYMii MOHTA)XKHUKA;
paauoanmnaparypsbl;

paboyee Kpecio Ha KoJiecax;

CTOJI KOMITbIOTEPHBIN;

3D — npuHTep;

mporpamMmmHoe obecrniedeHue s coznanus 3D — moaenei;
nporpamma 11t neyatu 3D — npuHTEpa;
nasuibHasi CTaHIMS ¢ (peHoM;
JBIMOYJIOBUTEIIB;

KJICEBOM ITHCTOJICT;

Habop Haapuel;

ITaHT €HIUPKYJIb;

Ha0Oop MAapHUPHO—TYOLIEBOTO HHCTPYMEHTA;
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— KJIIOYH YIS TIPOTIEIIEPOB;
— HabOp MHCTPYMEHTOB IS TANKH;

— Jepxatenb «TpeThsa pyka» ¢ J1ymnoi;

— KOBPHK JJIA MMANKH;

— npubop U3MEpEeHHUs HaNpsHKEeHus OaTapeu;

— pyJeTKa u3MEepUTeNbHAas;

— 3a@KHUM U1 MOTOPOB;

— Ha0Op HIECTUTPAHHBIX KIIOYEH, YIITMHEHHBIX;
— HaboOp OTBEPTOK Il TOYHBIX PadoT;

— TOPUEBOU KIIKOY;

— KpumIep;

— LIypynoBepT + Habop OuT;

— HOYTOYK;

— MBIIIb KOMIIBIOTEPHAS;

— PEMKOMIUIEKT, TMpeJHa3HaYeHHBIH g IporpamMmmupyemMoro ydeOHOro Habopa

KBaJJPOKOITEPA;
— PEMKOMIUIEKT, IpeAHa3HAYEHHBIN JJIs1 KOHCTPYKTOpa CHOPTUBHOTO KBAIPOKOMTEPA;

— Tymb0a JIsl FHHCTPYMEHTOB cJiecapHasi.

7.2.5 Pabodee MecTo 00yUaromerocs:
— IMporpaMMHpyeMbli yueOHbI HaOOp KBaAPOKONTEPA;
— MpOrpaMMHPYEMBbIH y4eOHBINH KBAIPOKOIITED;
— KOHCTPYKTOp CIIOPTUBHOTO KBaJpPOKONTEPA;

— JIOTIOJTHUTEJbHbIE ~ aKKyMYJSATOPBl  JJIi  TIPOTPaMMHUPYEMbIX  y4eOHBIX  HaOOpOB

KBaJJPOKONTEPOB M CIIOPTUBHBIX KBAJPOKOIITEPOB;
— FPV ouku (tiem);
— KJIGEBOM MHUCTOJIET;
— Habop Haaduei;
— IITaHTCHUIUPKYIIb;
— Habop MIAPHUPHO—TYOIIEBOTO HHCTPYMEHTA;
— KJIIOY JUJIsl TIPOTIEIUIEPOB;

— mpubop uzMepenus Hanpsokenus LiPo 6arapen;
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— pyJieTKa U3MepUTENbHAs;
— 3@XHM JUISI MOTOPOB;

— HabOop MIECTUTPAHHBIX KITIOUYEH, YATUHECHHBIX;

— HaboOp OTBEPTOK Il TOYHBIX PaboOT;

— TOPUEBOU KIIKOY;

— KpHUMIIEp;

— HOYyTOYK (niu [I9BM);

— JIeCKTOITHOE MIporpaMMHOe obecrieueHue st HoyToyka (umu [I139BM);
— ¢oTorpaMMeTpUIECKOe MPOTPaMMHOE 00ECTICUCHHE;

— KOMIbIOTEPHAs MBIIIIb;

— CHMYJISITOD ISl aBTOHOMHBIX IOJIETOB;

— TMporpaMMHOE o0ecrieueHue AJisi TPEXMEPHOTO MOJIETUPOBAHUS;

— pabouee Kpecio Ha Koyecax;

— Tymb0a JyIsl MHCTPYMEHTOB cliecapHasi;

— CTOJI KOMIIBIOTEPHBIH.

7.2.6 Pabouee mecTo megarora:
— HOyTOYK (uiu [I9BM);
— MyJbT PaJUOYIPABICHUS;
— JIeCKTOITHOE MporpaMMHOe obecrieueHue st HoyToyka (umu [I139BM);
— KOMITBIOTEPHASI MBIIIIb;
— CTOJI KOMIIBIOTEPHBIN;
— pabouee Kpeco Ha Koyiecax;
— MoYy;
— MapIupyTH3aTop;

— poyrep.
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8. Cnincok ncenob30BaHHOM JIUTEPATYPbI:

®denepanbHblil 3akoH 0T 29.12.2012 Ne 273—D3 «O06 o6pazoBanuu B Poccuiickoit deneparium»
. Yka3 [Ipe3unnenra Poccuiickoi ®denepannn oT 07.05.2018 Ne 204
«O HaUMOHAJIBHBIX LENAX W CTPATErMUYECKUX 3ajadax pas3Butus Poccuiickoit ®enepanuu Ha
nepuoa 10 2024 ronar.

. Pacnopsbxenue IlpaButensctBa PO ot 21.06.2023 Ne 1630—p «O6 yrBepxkaenun CtpaTeruu
pasBuTHsl OecniiioTHOW aBwanuu Poccuiickoit ®enepanuu Ha mepuon g0 2030 roga u Ha
nepcnekTuBy 10 2035 rona v niaHa MEpONPUITHH 10 €€ peaTu3aum.

. Pacnopsoxenne IlpaButensctBa Poccuiickoit @epepanuu ot 31.03.2022 Ne 678
«O0 yTBepxkaennn Konnenuuu pa3BUTHs JOMOJHUTEIBHOTO 00pa30BaHus JAeTel U MpU3HAHUN
yTpaTUBIIMM cuily pacnopstkeHust IIpaBurensctBa Poccuiickoit @enepaunu ot 04.09.2014
Ne 1726-p».

Opranuszaiusi  OOCIYXMBAHHSI ~ BO3IYIIHOTO  JIBIDKEHUS:  Y4eOHHK  JUIsl  CPEIHETo
npodeccuonansHoro odpazoanust / A. JI. ®unun, A. P. bectyrun, B. A. CaHHuUKOB; Mo
HayuyHou pegakuuent 0. I'. llarpakoBa. — Mocksa: M3narensctBo FOpaiit, 2022. — 515 ¢. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978 — 5 — 534 — 07607 — 3.

. becniunotHele neratenbHble ammapatbl. OCHOBBI  yCcTpoiicTBa W (YHKIMOHUPOBAHHUS
/AdanacweB, YueOHUKH U yuel. mocod. — MockBa: MAU. ISBN:978—5-85597-093—7.
becnunoTHbie JeTaTeNbHbIE anmaparhl: Harpy3KH W HArpeB: yueOHOe MOcoOHe Ui CpeTHEro
npodeccuonanbroro odbpazosanusi / B. U. Iloropenos. — 2—e uzn., ucnp. u aomn. — Mockaa:
WznarensctBo IOpaiit, 2024. — 191 c. — (IIpodeccuonanpHoe oOpazoBanue). — ISBN
978—5-534—10061—7. — Texkcr: snexTpoHHbIH // Obpa3zoBarenbHas iatdopma KOpaiit [caifT].

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