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HOpMaTI/IBHLIe AOKYMEHTbI

®denepanbHblii 3ak0H oT 29.12.2012 N9273-d3 « O6 obpasoBanuu B Poccuiickoit

Oenepauuny» (1. 22 cr. 2, 4. 1; ct.12, 9. 7 c1. 28, ¢1. 30, . Su. 3 cr. 47, m. 1 4. 1 cT.
48);

3akon SAHAO ot 2013.07.27 N2 55-3A0 «O6 o6pazoBanuu B SMmano-Henerkom
ABTOHOMHOM OKPYT'©».

VY4eOHbli TUIaH MO JONOJIHUTENbHOMY oOpa3oBaHuio nereil B MAOVY «Jlunei» r.
Canexapna

1. IOACHUTEJ/IBHASA 3AIIMCKA

AKTyanbHOCTD

AxktuBHOe  pasButhe  Poccurickom — desepauii B COBPEMEHHBIX
reorno/IMTUUeCKUX YCI0BUSIX (OPMUDYETCSl uepe3 TIOBeCTKY pean3yeMbIX
HallMOHaNbHbIX NpoeKToB. Kak otMetun 27 amnpens 2023 roza [Ipesugent PO B.
B. Tlytun 3amaua HaimuoHanbHOTO TmpoeKTa «becrnuiioTHbIe aBUAL[MOHHBIE
CUCTEMbI» B HCIIO/Jb30BaHWM TEXHOJOTAUECKOr0 TMOTeHIMana IepCrieKTUBHOU
WHAYCTPUW [Ji YKperuleHusi 0e30MacHOCTH CTpaHbl, AJis pocTa 3¢P¢deKTUBHOCTU
OTeueCTBEHHOM SKOHOMMKH, [JI TIOBBIIEHUSI KaueCTBa >XU3HU rofer. CornacHo
yTBepxaAéHHOM 28 uroHsa 2023 roga IlpaButensctBom P® CrpaTeruu pasBuTuvs
OecrUI0THOM aBUALIMM B TeUEHUM OMDKAMIIMX IIIeCTH C TIOJIOBUHOM j1eT B Poccun
JIO/DKHA TIOSIBUTBCSI HOBasi OTpPac/ib 3KOHOMMKH, CBSi3aHHasi C CO3JjaHheM U
WCTIO/Th30BaHUEM TPayKJaHCKUX 0eCTIM/IOTHUKOB.

BocTtpe6oBaHHOCTh 0eCMUIOTHBIX ABUALIMOHHBIX CHUCTEM Y)Ke CerojHs
MOZATBEP)KeHa B [1eATeJIbHOCTH LIeJIOT0 Psifia 0Tpacier 0TeYyeCTBeHHOW SKOHOMUKY,
BKJ/IIOYAsi MHCIEKLUI0 COCTOSIHUSI 3HEeproceTell, KapTorpauio U KaZaCTPOBbIE
paboThI, 3KOOTUUeCKUM KOHTPOJIb U AP.

C 1enpl0  pa3BUTHS  TEXHUUECKHX  CIOCOOHOCTeM  00ydwaroluxcs,
yZIOBJIETBOPEHUS VH/JVBUYa/IbHbIX roTpebHOCTe o0yuaroImxcs B
VIHTeJ/IJIeKTYaTbHOM 17} TeXHAYECKOM COBEpIIEHCTBOBAHWH, paHHeu
nipocheCcCHOHaTbHON OpUeHTAalK 00yJaroIuXCsl, a TAkK)Ke BBISB/I€HUS, Pa3BUTHS U
TO/IIeP>KKK 00yJaroIIMXCsl, TTPOSIBUBIINX BBIJAIOIIAECS CITOCOOHOCTH B 00/1aCTH
TeXHAYeCKOr0 TBOpUeCTBa, B pabodyio TmporpaMMy BK/IHOYAeTCs MOAY/b
«[TunotupoBaHre 6eCIUIOTHOTO JIeTaTe/ILHOTO arapaTa.

OT/IMUNTe/IbHOM 0CO0EHHOCTHI0O W HOBHU3HOHM TIPOTPAMMbBl — SIB/ISIETCS He
MIPOCTO TEepPBHYHOE 3HAKOMCTBO C BBICOKOTEXHOJIOTUYHBIM 000ODYZOBaHUEM,
niprobpeTeHrie HaBLIKOB yripaBieHusi FPV BITJIA My/lbTHPOTOPHOTO THIIA, HO U
obyuenne Ha cumynsaTope TioiétoB FPVFreerider wm Liftoff, kotopbie
WCIIOTB3YKOTCS AJ1s1 TPO()eCCUOHATbHOM TTOATOTOBKY MHAJIOTOB.



ITeparoruueckas me/1eco00pasHOCTb HAaCTOsIelN MporpaMMbl 3aK/THOYaeTCs
B TOM, UTO B paMKaxX BHEYPOUHOM JeSiITe/IbHOCTH y4Yalljhecs MoyyaTb MeTa3HaHUs,
TO €eCTb CIHOCOOHOCTH OMepupoBaThb MeTOAAMU W TpUeMaMu [I03HaHUs, W
MeTayMeHUs1 - HaBbIKU TTPAKTUUeCKOT'0 MbILI/IeHUs], CHCTeMaTU3aluu 1 00600111eHus,
aHaM3a UHPopMaLy, KpUTUUYECKOT0 ¥ TEXHUUECKOT'O MBILLIJIEHUS, & TAK)Ke MOKCKa
aJbTeHaTUBHBIX BADUAHTOB JOCTVKEHUS TTIOCTAB/IEHHBIX LieJIeN.

Hapsify ¢ 3TUM HCI0/Ib30BaHKe pa3/MUHbIX UHCTPYMEHTOB pa3BUTHsI THOKUX
HaBbIKOB OOyuaroluxcsi (MrpornpakThkKa, KOMaH/AHas paboTa) B COUeTaHUM C
pa3BUTHEM y HUX MpeAMETHbIX YMEHHWU MO3BOJUT C(OPMHUPOBATh y IIKOJbHHUKA
L[eJIOCTHYIO CUCTEeMY 3HaHWW, yMEHUM U HaBbIKOB.

Ienb nporpaMmmsel — (GOPMUPOBaHUE Y YUaIIUXCSl HaBbIKA MTUIOTHPOBAHUS
FPV ~ BIUIA My/JbTUPOTOPHOIO TWUIA B akpo pexume, pasBUTHE
VHTe/IJIeKTyaIbHbIX CIIOCOOHOCTEel M M03HaBaTelbHOr0 MHTepeca yualuxcsi K
0eCruI0THBIM aBUAL[MOHHBIM CUCTEMaM.

3aiayu NporpaMMbi:

o0yuaromniue:

e (opmupoBaTth rpefCTaB/eHnss O  WCTOpPUU U TIepCreKTUBax
nwnotipoBanus bIUIA B pexxume FPV;

e (popmupoBaTh rpe/icTaB/ieHHsi 0 OCHOBHbIX BUJax BITJIA u cdhepax ux
WCII0/Ib30BaHus;

e (opmupoBaTh npejcTaBieHre 0 OCHOBHBIX KOMITOHEHTaX KOMILIEKTa [I/Is
FPV nonéra;

e (opmMMpOBaThL 3HaHUS O JIYUIIUX MMUI0Tax B Mupe FPV;

e (opmupoBaTh 3HAHUSI OCHOB TEOPUM T0JIeTa, MPAKTUUECKUX HaBbIKOB
JUCTAHLMOHHOTO ynpas/yieHus: BIIJTA My/IbTUKONITEPHOTO TUIIA;

e (opmMupoBaTh 3HaHUS O 3aKOHO/aTenbCTBe Poccuiicko geziepaliuy B
o06/1actu ucrionb3oBaHusa BIT/TA;

e (opmupoBaTh 3HAHUS TEXHUKH 0€30T1aCHOCTH MpH MTUA0THpoBaHnu BITJIA;

e (opmMupoBaTh 3HaHUS 110 Mpe/irnoaeTHON oAroToBke BITTA;

e (hopMHpOBaTh 3HaHUs 0 paboTe KOJIJIEKTOPHBIX ¥ 0€CKOJI/IEKTOPHBIX
JIBUTaTesen;

e (opmMmupoBaTh YMeHUs U HaBbIKK MTUA0TUpOoBaHusI BIT/IA My/l1bTUPOTOPHOTO
TUI1a;

e (opmupoBaTh yMeHUs MOAK/IOUATh U HACTPaWBaTh anrnapaTypy yrpaBieHUs
JIJI IUJIOTUPOBAHKS B aBUaCUMYJISITODE;

e (QopmupoBaTh yMeHUs1 HACTPOMKU BITJTA MyIbTHUPOTOPHOIO THTIA B
rporpamMme Betaflight Configurator;

e (opmupoBaTh yMeHHsl HACTPOWKM ammapaTypbl yIpaB/ieHus B POrpaMMe
BETAFPV — configurator.

pa3BUBawIue:

e pa3BUBaTh HaBbIKY MUI0TUPOBAHUA BIIJIA My/nbTUPOTOPHOrO TUIIA;



e pa3BUBaTh MBIC/IUTE/IbHbIE, TBOPUECKHE, KOMMYHUKATHBHbIE CITOCOOHOCTH;

e Dpa3BUBaTh TBOPUECKYIO MHUIMATHUBY U CAMOCTOSITE/IbHOCTb;

BOCIUTATe/IbHbIE:

® BOCIUTHIBATH YMeHHe paboTaTh B KOMaH e, 3heKTUBHO pacTipeensiTh
00513aHHOCTHY;

e BOCIUTHIBATH TBOPUECKOE OTHOIIIEHHE K BBITIOJHSEMOM paboTe;

e (hopMHpoOBaTh NTOTPEOHOCTH B TBOPUECKOH ZIeSITe/IbHOCTH, CTPEMJIEHHE K
CaMOBBIPAKEHUIO Uepe3 TeXHUUECKOe TBOPUECTBO.

Kareropus o0yuarommxcst
OO6yueHue 10 MporpaMMe BeZleTCsl B TpyIinax. PekomeH1yemMoe KOJIM4eCTBO
obOyuarormuxcs B rpyriie — fio 10 uesoBek.

Cpoku peanusanuu
[Tporpamma paccuuTad Ha 144 uaca, peanu3saiusi B TeueHUM 1 yueGHOTO
roja.

®opmMbl 00yUeHH:
[Iporpamma peanusyeTcst O4HO.

Pe)xuM 3aHATHH:
3aHATUSA TIPOBOJATCSA T10 PaCIMCaHUIO 2 pa3a B HeJeJIr0 10 2 akaJeMUueCKUxX
yaca (akagemuueckui yac 40 MuHyT) ¢ 10 MUHYTHBIM TT€epEePBIBOM.

@®opMbl OpraHu3anii AeATe/TbHOCTH 00yJarIUXCA Ha 3aHATHM:
e (poHTa/NbHas;

B TIapax;

TpyTINOBasi;

VHAVBU/ya/IbHAas;

VHAVBU/Ya/IbHO—TPYTITIOBAs.

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI

[To uToram ocBoeHUsi POTrpamMMbl 00 ydJaroIrecs

OyAyT 3HaTh:

e rioHaTve FPV nunorrpoBaHue;

® 1CTOPUIO U MePCIIeKTUBbI TWI0TUPOBaHus BITJIA My/IbTUDOTOPHOIO TUTIA
B pexxume FPV;
ocHoBHbIe BU/bI BITJTA 1 cdepbl UX UCMOJIb30BaHUS;
coctaB FPV kKomruiekra;
6uorpaduio Tydlvx MAI0TOB B Mupe FPV;
OCHOBHble  mpaBuna  ynpasjeHus BIIJIA ¢ Touku  3peHus
3aKOHO/1aTe/ibCcTBa PD;



OCHOBHbIE aBUaCUMYJIATOPHI;
HasHaueHUe CTUKOB anrnaparypsbl yIpaB/ieHus;
TeXHUKY 6e301acHOCTY TIpU MUIOTUpoBaHuM BITJIA;
OCHOBHBbI€ 111aryu npeAroaeTHoN noarotoBku BITITA;
TIPUHLIMIT pPa0O0ThI KOJ/IJIEKTOPHBIX U 0€CKOJ/IeKTOPHBIX JBUTaTeei;
OCHOBHbIE MPUHLIUMBI HAcTpoMKU BIIJIA MyabTHPOTOPHOrOo THIAa B
nporpamme Betaflight Configurator;
® OCHOBHbIE MPUHLMIIBI HACTPOMKM amnmnapaTyphbl YIpaB/ieHUsl B IPOrpaMMe
BETAFPV — configurator
OyAyT yMeTb:
e [IO/K/IOYATh Y HAaCTpauBaTh arraparypy yIipasjeHus /g NWI0OTUPOBaHUsA B
aBUACUMYJIATOpE;
® [IPOBOJUTS IPeAIoJIeTHYIO MoAroTOBKY BIIJIA;
e nunotupoBath FPV BIIJIA My/lbTUPOTOPHOIO THIIA B aKPO peXuMe;
e HactpauBaThb BIIJIA wmynbTHMpOoTOpHOrOo THnMa B mporpamme Betaflight
Configurator;
HacTpauBaTh anmnapartypy ynpasieHus B nporpamme BETAFPV — configurator.

3. YYEBHO-TEMATHUYECKUM ITJIAH

Ne Ha3Banus pa3pena/TeMbl KosimuecTBO yacoB
Bcero Teopus IIpakTHKa
1 | BBegeHue B npodeccuio 5 3 2

«Oneparop 0eCITU/IOTHBIX
JieTaTe/IbHBIX annapaTros
(BITJIA)»

1.1 | BBegeHue B mAJIOTUPOBaHME 1 0,5 0,5
BITJIA B pexxume FPV.
VcTopus U riepCrieKTUBbI

1.2 | OcHoBHble BubI BITVIA n 1 0,5 0,5
cdepbl UX UCMOJIb30BaHUS
1.3 | OcHoBHoli cocTaB fpv 1 0,5 0,5

KOMII/IEKTa. AHA/I0TOBbIE U
1MdpoBbie crucTeMbl fpv
1.4 | Jlyuiire nuioTsl B Mupe fpv 1 0,5 0,5
JIDOHOB
1.5 | 3akKoHOaTEMBCTBO B 00/1aCTH 1 1 0
rcnosb3oBanus BIUIA
2 | IlpakTHuecKue HaBbIKHU 48 2 46
nuwiotupoBanus BIIVIA B
aBHACHUMYJIAATOpE




2.1

Pa3nuuHbie BU/bI
aBUACUMYJISTOPOB U UX
npuMeHenue (DCL — The
Game, Liftoff, FPV Freerider).
ITopxiroueHue arraparypsl U
Ka/iiOpoBKa CTUKOB B
aBUACUMYJIITOPE

0,5

0,5

2.2

Ha3HaueHusi CTUKOB (Ta3,
PBICKaHbe, KPeH, TaHrax).
[Tunotuposanue BIIJIA
MYJIbTUPOTOPHOTO THUTA B
aBUaCHUMYJISITOpPE

0,5

0,5

2.3

[TunoTrpoBaHue poHa B
aBuacumysiatope FPV
Freerider

15

15

2.4

[TunoTupoBaHue ApoOHa B
aBuacumynsTope Liftoff

15

15

2.5

[TunoTupoBaHue ApOHa B
aBuacumynstope DCL — The
Game

15

15

2.6

CopeBHoBaHusi The Drone
Racing League Simulator

Kouncrpykuusa BITJTA
MYJIbTHPOTOPHOI0 THIA

30

15

15

3.1

Konctpykuums BIUTA
MYJIbTUDOTOPHOTO THUIIA

3.2

[TonéTHBIA KOHTPOJIED
F4 1S 12A AIO Brushless
Flight Controller

10

3.3

AKKyMYJISITOPBI U 3apsiJHbIe
yCTPOMCTBA

3.4

Bugeornepegatuvku u
BUleonpuéMHUKU. HacTporika
oukoB Betafpv vr03

3.5

Hactpolika 1 npouivBka
anmnaparypbl yrpaB/ieHUs
Betafpv literadio 3

ITnnorupoBanue FPV BIIJIA
MYJIbTHPOTOPHOIO TUMA B
MOMelIeHNH

61

59

4.1

TexHMKa 0€30MaCHOCTH TTPH
nunotTupoBanuu bBIT/TA
MYJIbTUPOTOPHOTO THTIA B
TIOMellleHUU




4.2 | IlpeanoneTHasi IOATOTOBKA 1 0,5 0,5
BITJTA

4.3 | OCHOBHbIE BUIbI 1 0,5 0,5
HeucripaBHocTel BITJTA u
cnocobbl UX YCTPaHeHust

4.4 | TlepBbiii B3/71€T. 3aBMCaHUE Ha 1 0 1
MaJiol BeicoTe. ITocazika

4.5 | TTonéT B onpeziesieHHOM 30He. 2 0 2
Brniepesi-Ha3a/j, BieBO—BIIPaBo

4.6 | [TosiéT 110 KPYTy C yAepxaHuem 2 0 2
Y U3MEeHEeHUEeM BbICOThI

4.7 | O6aeT npensiTCTBUMA, 10JI€ThI 52 0 52
T10 Orpe/ie/IEHHOU Tpacce

4.8 | DK3aMeH 110 0CHOBaM 1 0 1
muiotupoBanusa BILIVIA

Bcero: 144 22 122

4. COJEP)XAHUE ITPOI'PAMMBI

Pa3pen 1.
Beegenue B npodeccuio «OnepaTop 0eCIHU/IOTHBIX JieTaTe/IbHBIX anmapaToB
(BIIVTIA)»

Tema 1.1. BBoagHoe 3aHsTHe. BeCclIM/I0THBIU JleTaTe/IbHbIM annapaT: HCTOPHS
U IepCIeKTUBbI

Teopusa: Beenenve B Temy. Paccka3 0 TOM, YTO Takoe JPOH U Kak OH
WCTIOIb3yeTCsl B cOBpeMeHHOM mupe. OOCyxeHue TepCrieKTUB MpHUMeHeHUs
JPOHOB B pa3/IMUHBIX oTpac/sx. Victopusi pa3Butus [poHOB. O630p OCHOBHBIX
9TaroB pa3BUTHA JPOHOB, HAUWHASA C IIePBbIX SKCIIePUMEHTOB B Havase 20 Beka
[0 COBpeMeHHBIX OecnmoTHBIX cucTeM. Yrto Takoe FPV mmmoTtupoBaHue?
O0630p OCHOBHBIX KOMITIOHEHTOB cucteMbl FPV: Kamepa, BufeoriepeaT4uK,
TIPUEMHUK, BHJE00UKH. [leMoHcTpauss paboThl ApoHa B pexume FPV.
OO6cy>xeHre BO3MOKHOCTeH HCI0/Ib30BaHus ApoHa B pexxnme FPV.
IIpakTHKa: Pa3jesneHre yueHUKOB Ha rpynnbl. Ka)kaasa rpymmna rojyvaer I10
O0ZHOMY IpoHY ¢ cuctemou FPV. YueHrKu paccmaTpuBaro APOH U COOTHOCST €ro
KOMTIOHEHTHI C Ha3BaHUsMU. OO11iee 00CyKeHMe TTOTyUHBIIIENCS MOJEIH.

Tema 1.2. OcHoBHbIe BUAbI BITJIA u cdepbl UX UCTIO/Tb30BaHMS

Teopusi: OcHoBHbIe BUbl BITJIA: My/lbTHPOTOPHBIE, PUKCHPOBAHHbIE KPbUbS,
BepTosieTHbIe U rubpuaHbie. Chepnl pumeHeHus: BIT/IA: cebCcKoe X035ICTBO,
reojie3usi U Kaprorpadusi, CTPOUTeNLCTBO M apXUTeKTypa, MeAUlIMHa, HayKa U
WUCCIe0BaHus, JIOTUCTUKA U [JOCTaBKa, pasBieyeHus U crnopt. [Ipumepsl
npumeHenusi BIIJTA B pa3Hbix 00/acTSIX: WCIOJ/Ib30BaHWE MYJ/IbTHPOTOPHBIX



JPOHOB /11 a3po()OTOCHEMKH B Teofie3UH, IpUMeHeHHe (UKCUPOBAHHBIX
KpPbUIbEB [JI1 MOHUTOPUHIA CeIbCKOXO3SMCTBEHHBIX YTOJHWM, MCIO0JIb30BaHUE
BepTOJIETHBIX JPOHOB B MeAULMHe [/ [JOCTaBKU MeJAUKaMeHTOB U
obopyznoBaHUsl.

IIpakTuka: PasjeneHue ydeHUKOB Ha rpynmnsl. Kaxzasa rpynmna usydaer
TIpe/i/I0XKeHUs] Ha HeCKOIbKUX MHTepHeT-TI/I0IIa/[KaX U BbIOMpaeT MOAXOASILUN
o 1jeHe U KauyecTBY OecruioTHUK. Pa3BEPHYTO apryMeHTHMPYeT CBOM BbIOOP:
yKa3bIBaeT MO/Ie/Ib IPOHA U TEXHUYECKHe XapaKTePUCTUKY, c(hepy NpYMeHeHHUs
Y pyrue noApoObHOCTH.

Tema 1.3. OcuHoBHou cocraB FPV kommiekra. AHasorosble M Lu(dpoBbie
cucrtembl FPV

Teopusi: Pacckas o ToM, uto Takoe FPV (first person view), kakuie BO3MO)KHOCTH
OH MpeAOoCTaB/isieT, U Kakuhe KOMIIOHEeHTbI BXOZST B €ro COCTaB. YUallUMCS
rpejJiaraeTcsi 03HaKOMUTBLCSI C OCHOBHBIMU KOMITIOHeHTaMu FPV KomruiekTa:

- Kamepa;

- mepeJjaTuuK;

- IPUEMHUK;

- BUJIEO0YKM WUJTU MOHUTOP.

[TperogaBarenb 00BACHSET, KaK KaXK/AbIH U3 3TUX KOMIIOHEHTOB paboTaeT U Kak
OHM B3aMMO/IEUCTBYIOT APYT C IPYTOM. YUalluMCs MpejiaraeTcsi 03HaKOMUTBCS
C pa3MuusiIMA MeXy aHajloroBbIMA W 1[U(PpoBbIMU cuctemamu FPV
[TperogaBaTenb OOBSICHSET, UTO aHAJOTOBble CHCTeMbl FPV wHCHomb3yioT
aHA/IOTOBbIM CUTHaN [/s1 Tepefaud BUAeo, a IUdpoBbie cucteMbl FPV
WCTOJ/Ib3YIOT LM(PoBOM curHan. OH TakKe paccKas3biBaeT O MPeUMYLIeCTBax U
HeJloCTaTKaX Kakoro TUIla CUCTeMBI.

IIpakTuka: Yyaiumcs TpejjaraeTcss IMPOBeCTH TPAaKTUUeCKylo paboTy, B
KOTOPOU OHH CMOTYT TornpoboBaThk paboTy c fpv komriektom. [IpernosaBarens
JleMOHCTPUPYeT, KakK MOJAK/IIOUYUTL Kamepy, lepefaTudk U IPUEeMHUK, U Kak
HaCTPOUThb BU/IE00UKH. 3areM CTy[eHTaM TIpeJjaraeTcss TorpoboBaTh
repe/iaBaTh BUZEO C MOMOILLBI0 fpv KOMII/IeKTa U OL|eHUTh KauecTBO Tepejau.

Tema 1.4. J/Iyuinue nuioThl B mupe fpv fponoB

Teopusi: Yyalumcs rpejjiaraeTcsi 03HaKOMUTBCA C JIYULIMMU [TUJI0TaMU B MUpe
fpv mpoHoB U ux pocTwkeHusimMu. IlpernojaBarenb paccKasbiBaeT O TaKUX
nuioTaxX, Kak JohnnyFPV, Mr. Steele, Skitzo FPV, DRL RacerX u gpyrux.
OO6cyxeHre, Kak 3TH TWIOTHI JOCTUT/IA yCIlexXa B CBOeH Kapbepe M Kakue
HaBBIKK UM HY>KHO OBIJIO pa3BUBaTh, UTOOBI CTATh JIYUIITUMH.

IIpakTHKa: Yualuecsi 1o rpymnmnam MiyT uHpopMauuo o Poccuiickux FPV
MAJI0Tax

Tema 1.5. 3aKoH0/1aTe/ILCTBO B 00/1aCTH MCII0/Ib30BaHUSA JIPOHOB
Teopusi: Yuallumcs mMpejJjaraeTcs 03HAKOMHUTBCSI C 3aKOHO/AaTeIbCTBOM B
06/1aCcTH MCIIO/Ib30BaHUA APOHOB. IIperosaBaTeslb paccKa3biBaeT O IMpaBUJIAX



roJjieTa JJpOHOB, O TpeboOBaHHWAX K 00OOpYy/JOBaHUIO U MHIOTaM, a Takke 00
OTBeTCTBEHHOCTW  3a  HapyllleHuWe  3akoHojarenbCcTBa.  OOcyxaeHue
MpaKTUUEeCKHUX acClieKTOB TMPUMEHEHUs] APOHOB B pa3/MUHbIX cepax M Kakue
TpeboBaHUs K 000pyZ0BaHUIO U TTU/I0TaM MOTYT OBITh CTiel[uUUHBI /11 KaXK[0M
13 HUX.

Pa3pgen 2.
IIpakTHyeckye HaBBIKM NUi10THPOBaHuA bIIJIA B aBuacumyistope

Tema 2.1. Pa3nuuHble BU/bl aBHaCUMY/IATOPOB U ux npuMmeHeHue (DCL — The
Game, Liftoff, FPV Freerider). IloakioueHne anmapaTtypbl U KaJiuOpoBKa
CTUKOB B aBHaCUMYJ/IiITOpe

Teopus: Yuyalumcs mnpejjaraeTcsd O3HAKOMUTLCS C Pas3/IMUHbBIMU BUJAMU
aBHaCUMYJIATOPOB U UX rnpuMeHeHueM. [IpernogaBaTesib pacckasbiBaeT 0 DCL —
The Game, Liftoff, FPV Freerider u apyrux aBuacumysisitopax, a Takke o0 ux
0COOEHHOCTSIX U BO3MOXKHOCTSX. OOCyX[eHWe TOro 3aueM MCIOIb3YHOTCS
aBUACUMYJIATOPBI.

IIpakTuka: Yuaiumcs TpejjaraeTcss MpPOBeCTH TPaKTUUecKyr paboTy, B
KOTOPOM OHU CMOTYT TOMpo6OBaTh TOJK/IOUMTL CBOIO anmaparypy K
aBUACUMYJIATOPY W HacTpouThb ee. [lperogaBaresb [1eMOHCTPUPYET, Kak
TPaBUJIBHO TMOJK/IFOUUTE arraparypy U Kak HaCTPOUTb CTUKU B COOTBETCTBUM C
TpeOGOBaHUSIMU aBUaCUMYJIATOpa. 3aTeM CTYZieHTaM Ipe/jiaraeTcs rnornpoboBaThb
HaCTPOUTh CBOIO anmapaTypy Y BbITIOJHUTb HECKOBKO 3a/laHui, KOTOpble OyAyT
COOTBETCTBOBaTh TpeOOBaHUSM aBUACUMYJISTOPA.

Tema 2.2. Ha3HaueHHsiT CTUKOB (ra3, pbICKaHbe, KpeH, TaHrax).
I[TunoTMpOBaHKe APOHA B aBUACHUMYJISITOPE.

Teopus: Yualumcs rpefijiaraeTcsi ornpakTUKOBAThCS B MUIOTUPOBAHUM J]pOHA

B aBHacumyJssitope. [IpemosaBatesib 0OBSICHSIET, Kakve (DYHKI[UH BBITIO/IHSIOT
CTUKU Ha Iy/bTe yMpaBAeHWs M KaK TpaBWIbHO MCIIO/b30BaTh WX IS
yTpaB/eHus1 POHOM.

IMpakTukKa: Yuailuecsi UHAWBU/YaJbHO UM B MapaxX BITIOMHSIOT 3ajlaHus B
CHUMY/JISITOpE: B3J/IET, ylep)KaHue Ha MecTe, MocajKa.

Tema 2.3. [IunorupoBanue ApoHa B aBuacumyJiarope FPV Freerider
IlpakTHKa: Ha TIPOTSDKeHMHd 15 uYacoB ywammMmcs OyZeT TipejioykKeHO
MONPAaKTUKOBATbCs B MWJIOTUPOBAaHUM JipoHa B aBuacumyssitope FPV Freerider
Y BBLITIOJTHUTh HECKOJIbKO 3a/laHvi, KOTOpble OyAyT TpPOBEpSiTh WX HaBBIKU
MMWIOTUPOBAHUSA [JpOHA B aBUAaCUMYyJATOpe. 3allaHus MOIYT BKJIKOUATh
BBI[IOJIHEHME PpAa3/IMUHbIX MaHeBpOB, I0JIeT MO0 3aJaHHOMY MapLIpyTy WU
BBITIOJIHEHME [IPYTUX 3a/au.

Tema 2.4. [InnoTupoBaHue ApoHa B aBuacumy.iarope Liftoff



IIpakTHKa: Ha TMpOTSHKEeHUM 15 uYacoB ydauuMmcs OyfileT Tpe//ioyKeHO
MOTIPaKTUKOBaTbCs B TIMIOTUPOBAaHUK [JpoHa B aBuacumyssitope Liftoff u
BBLITIOJIHUTb HECKOJIbKO 3ajlaHul, KOTOpble OyAyT TIpOBepsATb WX HAaBBIKU
MWIOTUPOBAHWA [JpOHA B aBUACUMYy/ATOpe. 3aJjaHus MOLYT BKJ/IKOUATh
BbIIOJIHEHME PAa3/IMYHbIX MaHeBpOB, IM0JIeT 0 3aJaHHOMY MapLIPYTy WU
BbITIOJIHEHUE PYIUX 3a/au.

Tema 2.5. [InnorupoBanue apoHa B aBuacumy.istope DCL — The Game
IlpakTuka: Ha TIpOTSDKeHWH 15 yacoB yualiumcs OyZieT TipefioXKeHO
MONPaKTUKOBaTbCs B MUIOTHPOBaHUM JpoHa B aBuacumyssatope DCL — The
Game ¥ BBITIOJIHUTH HECKOJTBKO 3a/laHUM, KOTOPbIe OyAyT MPOBepSATh UX HAaBbIKU
MMWIOTUPOBAHUSA [JIpOHA B aBUHACUMyJATOpe. 3a/laHus MOIYT BKJIHOUAaTh
BBI[IOJIHEHME Ppas3/MUHbIX MaHeBpOB, I0JIeT MO0 3aJaHHOMY MaplipyTy WIU
BBINIOJIHeHMe [JPYTrUX 3a/au.

Tema 2.6. CopeBHoBanus The Drone Racing League Simulator

INpakTuka: I[IpenogaBarens mosicHsieT yuauiumcsi, yto The Drone Racing
League Simulator — 5T0 KOMIbIOTEpHAsi MpOrpaMma, KOTopasi MO3BOJSIET
mobutenssM JAPOHOB CHMYJ/IMPOBaTb TOHKM Ha KBaJpoKomTepax. MOoKHO
Y4yBCTBOBaThb B COPEBHOBAHUSX.

Pa3pen 3.
Kounctpykuus BITJ/TA My/1bTUPOTOPHOr0 THIIA

Tema 3.1. Konctpykuusa BIIJIA My 1bTUPOTOPHOI0 THIIA.

Teopusi: Ha  3aHATUAX  pa30UparOTCA  OCOOEHHOCTH  KOHCTPYKIUH
MyJIbTUPOTOPHbIX BIIVIA. Cxembl MynbTUpOTOPHBIX BIIJIA. OCHOBHBIE
5JIeMeHThbl KBaJIpOKOMTEpPA: TMONETHBIM KOHTPOJUIEp, ABUTrAaTeH, DPery/siTOpbI
X0Zla, pama, Kamepa, akKymynasTop. [IpuHIMI yrpaBiaeHWs U cTabummsanyu
My/IbTUPOTOPHBIX BITJTA. PID merynsTop - mpuHLuI ctabwin3anuu. Hactpoiika
PID perynsaropa.

IIpakTuka: Yuammmcs npezyaraetcs coopars BITJIA Cetus X. ¥YCTaHOBHTb
MOMETHBIA KOHTPOJI/IEDP, ABUTaTe/IN, KaMepy, NpOorie/ijiepsbl.

Tema 3.2. [Tonérabiii KonTposiep F4 1S 12A AIO Brushless Flight Controller.
Teopus: YCTpOWCTBO MOJIETHOrO KOHTpOJIepa. PacnosioxkeHve v Ha3HaueHHe
OCHOBHBIX

3/71IEMEHTOB I10JIETHOTO KOHTPOJI/Iepa: MpoLeccop, TUPOCKOI, PeryisaTopbl X044,
ruiata OSD.

[Mporpamma Hactpoiiku IIK «Betaflight». 3HakoMcTBO ¢ mporpammoil.
WuTepdeiic nporpaMMbl, OPsOK TTOAK/IHOUEHUs], MEHIO TIPOrPaMMBI.

IIpakTuka: IlpommBka MmosiéTHOro KOHTposuiepa. HacTpoiika KoHUrypaiuu,
HacTpoiika PID crabuiu3aiuu.
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Tema 3.3. AKKyMy/IATOPBI U 3apsiiHble YCTPOMNCTBA.

Teopusa: CoBpeMeHHble aKKyMYJ/ISITOPbl B MOZe/MPOBaHUU. AKKYMYJIATOPBI:
HYKeJ/IbKa/IMUEBbIe, HUKe/Ib- MeTa/UIOTUIPU/IHbIE; JIUTUK-TIO/IMMEpHBIE, JIATUM -
voHHble. [lpaBuna skcrimyataiuu v Th. 3apsigHble ycrtpouctBa. [IpuHumn
paboThI 3apsiiHOrO 060pyJ0BaHusA. HacTpolika 3apsiHOr0 060py/10BaHusI.
IIpakTuka: Pabora c 3apsiiHBIM 000py/Zi0OBaHUEM U aKKyMYJISITOpaMHU.

Tema 3.4. Bugeonepegatunku u BujeonpuéMuuku. Hacrpoiika oukoB Betafpv
vr03.

Teopusi: Buzseoripuémuoe obopygoBanue s nonaétoB mo FPV. Ilpunimn
paboThI BU leomnep1aloiuro obopyaoBanus. HacTtpoiika v 3KcriTyaTtaiys BU1e0-
oukoB Betafpv vr03.

IIpakTuka: HacTpoiika 1 mojk/itoueHre Buieo oukoB. CKaHep 4acToT, BbIOOD
yaCTOTbl BHJeOKaHaja. [loAKIIOUeHHWI0 W HACTpOMKa BH/eOIepeaTunuKOB.

Tema 3.5. HacTpolika u npoumiMBKa annaparypsl ynpasyienus Betafpv literadio
3.

Teopusi: Ha 3aHsTUSIX pacCMaTpUBaeTCsl MPUHLUIT MOJK/IFOUeHUs arrapaTyphbl
Betafpv literadio 3 kK KomnbIOTEpY, MPOLLIKBKA annapaTypabl.

IIpakTuka: I[TogkatoueHue K anrapaType yrpaB/ieHUs, HaCTpOiKa /[BUraTesiei

Y PeryJisiTopoB, HACTPOMKA Pe;KUMOB.

Pa3pen 4.
IInnorupoBanue FPV BIIJIA My/IbTHPOTOPHOrO THUIIA B IIOMEILeHUU

Tema 4.1. Texnuka Oe3omacHocTH mnpu nwioTupoBanun BIUIA
MYJ/IbTUPOTOPHOI'O THIIA B IIOMEILeHUH.

Teopusi: I[lperoziaBaTesib  paccka3biBaeT 00  OCHOBHBIX  TIPUHIIMIIAX
Oe3omacHOCTH TpU MWIOTHPOBaHMK BIIJIA B TlOMelleHMM W O TOM, KakKue
OTMAaCHOCTH MOTYT BO3HHUKHYTH ITPH paboTe ¢ MybTUpOTOpHbIMU BIT/TA

Tema 4.2. IIpegnosieTHas noaroroska BITJIA.

Teopusi: I[lperiojaBaTens pacckasblBaeT O TOM, 4YTO Takoe IIpezrioeTHast
noaroroBka BITJIA, kakue mporeypbl U NPOBEPKHA HY)KHO BBITIOJIHUTh Mepe[
T10/IeTOM, UYTOOBI 00ecreunTs 0e30MacHOCTD IT0JIeTa.

IIpakTHka: YyauuMmcs npejjaraeTcs WU3y4uTb TeOpPeTUUeCKUM MaTepuan o
ripe/irosieTHOM noArotoBke BITJIA, BKItoUasi IpOBEPKY CUCTEM U KOMIIOHEHTOB
BITJTIA, ripoBepKy 6atapeii, HACTPOWKY PaIMOCBSI3U U T.J.

Tema 4.3. OcHoBHble BHABI HeucnpaBHocTed BIIVIA u cmocodbl ux
yCTpaHeHMUs.
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Teopusi: IlperofiaBaTenb OOBSICHSIET, UTO MpU 3KCruyaTaiuu BITJIA moryT
BO3HUKATh Pa3/IMYHble HEUCIIPaBHOCTH, KOTOpble MOTYT MPUBECTU K aBapuM.
[To5TOMY Ba’KHO 3HaTb OCHOBHbIE BU/Ibl HEUCIIPABHOCTEN U YMETb UX YCTPaHSTh.
OH Takke OOBSICHSIET, KakKMe UHCTPYMEHThl W 3aracHble YacTh HYXKHbI /IS
yCTPaHeHUs1 pa3/IMuHbIX HEMCIIPaBHOCTEM.

IIpakTHKa: Yuaiuecs B IpyIax BbINIOJHAKT 3aMeHYy rporie/yiepoB Ha BITUIA.

Tema 4.4. IlepBbit B3/1eT. 3aBHcaHue Ha Masioi BbicoTe. ITocajaka.

Teopus: [IpenofaBaTenb pacckasbiBaeT O TOM, UTO TepBbIM B3/leT U IMOCajJKa
SIBJISIFOTCSL OAHUMU U3 CaMbIX BaXKHBIX 3TaroB rosieta. OHU TpeOyIOT OT MUoTa
He TOJIbKO 3HaHWUS TeOpUM, HO W yMeHHUs ObICTPO TIPUHMMAThL pellleHust B
SKCTpeMaJ/IbHbIX  cuTyauusax. IlperofaBatesib  1eMOHCTpUpPYET  OCHOBBI
ynpasneHusi BIIJIA MyabTHPOTOPHOIO TWIa, BK/IIOYas yrpasjeHue BbICOTOM,
CKOPOCTBIO, KPEHOM U TaHra)keM. OH Takyke pacCKa3bIiBaeT O TOM, KaK [PaBU/IbHO
BBITIO/THATD B3J/I€T U MOCAJKY.

IIpakTHKa: Yualyecss UHAUBU/Ya/lIbHO BBITIOHSOT B3/1€T, YAep>KaHUe BbICOThI
v nocagky BIT/TA.

Tema 4.5. ITonéT B onpeseieHHOM 30He. Briepe-Ha3ai, BJ1eBO—BIpPaBo.
Teopus: [IpernosaBatenb 00BsICHSIET, UTO yripaBiaeHue BITJIA B oripeseneHHON
30He AB/ISIeTCS BaXKHOM 3a/aueld NPU BBITIOJIHEHUM MHOTUX 3ajaHuil. I1ostomy
Ba)KHO 3HaTh OCHOBBI YIIPaB/IeHUS U HAYUUThC JIeTaTh B Pa3HbIX HallpaB/IeHUAX.
IIpakTuka: Yuamuecsi Ha BITJIA ocyljecTBIAIOT NOJIeT B ONpe/ie/IeHHOM 30He,
BBITIO/IHAS Pa3/IMUHble MaHeBpbl, BK/IKOUas IoJ1eT Bliepe/-Hasa/, BJIeBO-BIIPaBO U
IIOBOPOTHL.

Tema 4.6. I1o1éT o Kpyry c yjep>kaHuemM U U3MeHeHueM BbICOTHI.

Teopus: [IpernoziaBaTe/ib 00BSACHSET, UTO TIOJIET TI0 KPYT'y C yJep)KaHueM U
M3MeHeHHeM BBLICOTHI SIBJISIETCSI OJHUM W3 Haubosiee Ba)KHBIX MaHEBPOB TIpU
BBITIOJTHEHWA MHOTUX 3aJaHui. [103ToMy Ba)KHO 3HAaTb OCHOBBI YIIPAaBJI€HUSA U
HayUUTbHCS BbIMOJHATH 3TOT MaHeBp.

IIpakTuka: Yuamuecsi Ha bBIIJIA ocCyljecTBAsilOT TMOJIeT TI0 KpPyry C
yJlep>KaHHueM U u3MeHeHHeM BbICOThI. Kayk/bii yualuiics Jo/KeH onpoboBaTh
BBITIOJIHUTb MaHEeBPHI U MPOJOJDKUTH I10JIeT.

Tema 4.7. O6/1eT NpPensiTCTBUM, MOJIETHI 110 ONpe/e/IeHHON Tpacce.
IIpakTuka: Yuaruecs Ha BITJIA ocyliecTB/isOT TosieT obsietasi pa3idyHbie
TIPENSATCTBUSA, BBITIOHSIOT TaKKe YIIPa)KHEeHUS KaK «3MeHKa», «BOCbMepKa».

Tema 4.8. Jk3ameH no ocHoBaM nuwioTupoBaHusa BIIVIA myabTHPOTOPHOrO
THIA

IIpakTuka: YuamuMmcs HeoOXOAWMO OTBEeTUTh Ha BOIMPOCHI TI0 TEOPUHU
munotupoBanus BIUIA, miponetets ornpegeneHHyro Tpaccy Ha bBIUIA
MYJIbTUPOTOPHOI'O TUIIA.
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®OPMBbI KOHTPOJIA U ATTECTALIUN
Tekylui KOHTPOJIb NMPOBOJUTCS MO OKOHYAHUU H3YYEHUS KaxK[ou
TeMbI-BbIMIO/THEHWe 00yYarolUMUCs TpaKTUUeCKUX 3aZiaHuil. M ToroBbii
KOHTPOJIb IPOXO/JUT B KOHL|e MOZY/I — B (pOPMe 3K3aMeHa.
dopmbl npogedeHUss ammecmayuu:
o IIpaKTUUYeCKoe 3aJlaHue;
o 5K3aMeH.

5. OPTAHUBAIIMOHHO-IIEJAT'OT'TMYECKUE Y CJ/IOBUSA
PEAJ/IN3AIINNA ITPOI'PAMMBI

MATEPHUAJ/IBHO- TEXHUYECKOE OBECIIEYEHUE

[TpoAyKTUBHOCTL pabOThl BO MHOT'OM 3aBHCUT OT KaueCTBa MaTepHa/bHO-
TeXHUUYECKOr0 OCHaAllleHUs Mpoliecca, UHPPACTPYKTYPhl OPraHU3aliuM U UHBIX
YCJIOBUU.

[Insi ycrmieniHOTO TIpOBeJleHWs] 3aHSTUM W BbIMIOIHeHUs1 [Iporpammbl B
1o/ITHOM 06beMe HeOOXOIMMBI:

UH¢pacmpykmypa op2aHusayuu:
e KOMMObIOTEPHBIM K/IaCC;
mexHuuyecKue cpeocmeda obyyeHusi:
e KoMIblOTephI [/151 yCTAHOBKU aBUaCUMYJIATOpa
e Habop BETAFPV Cetus X ELRS 2,4 I'T'1j — 5 1.
e Anmnapatypa ynpas/enus LiteRadio3 Pro ExpressLRS 2.4G — 5mi.
[ ]

NormonauTe/IbHBIE OaTtapeliku A1 Kakaoro Konrtepa BETAFPV BT2.0 550

MAU — 5 HabopoB (4 wT. B Habope)

e 3apszaHoe yctporictBo VIFLY WhoopStor asis akkymynsitopoB V3, 6 opToB,

1S LIPO LiH

e Gemfan 2020 4-yomnacTHble riporesiepsl 1,5 MM, BasioBble MpoIie/iiepbl A1

cetus X (B KOMILIeKTe 4 IIIT.) — 5 IIT.

e 3anacHas pama a4 apoHa BETAFPV Cetus X

e CTUKM /I My/bTa yrpaB/aeHus Ha Aaturkax Xosa (Hall Throttle/Yaw
Stick, Hall Pitch/Roll Stick) — 5 m.

e Pemelok Ha 111€t0 [/ anrapaTypsbl yrpaBiaeHUs — 5 IIT.

e KounHektopsl BT2.0

e Pa3znuuHble NpensaTCTBUs

IIpoepammHoe obecneueHue:
o ABuacumyssitop FPV Freerider, Liftoff wiu DCL — The Game.
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