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HOpMaTI/IBHBIe AOKYMEHTbI

@enepanbublii 3akoH oT 29.12.2012 N9273-03 « O6 obpazoBanun B Poccuiickoi
Oeneparumy (1. 22 cT. 2, 4. 1; c1.12, 9. 7 c1. 28, ¢c1. 30, m. 54. 3 cr. 47, m. 1 4. 1 cT.
48),

1. HOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTH

AxktuBHoe  pasurue  Poccuiickoii =~ depepanuu B COBPEMEHHBIX
TCOMOJIUTUUECKUX YCIOBUSIX (opMHUpyeTcss dYepe3 TOBECTKY Ppealu3yeMbIX
HallMOHaAIBHBIX TTpoekToB. Kak ormetun 27 ampenst 2023 roga [Ipesugent PO B.
B. Ilyrun 3agaua HanuonanbHOro mnpoekra «becnuiioTHbIE aBHAIlMOHHBIC
CHUCTEMbI» B UCIOJb30BAHUU TEXHOJOTMYECKOTO NOTEHIHAIA MEePCHEKTUBHOM
UHIYCTPUM JJIsI YKPEIJIeHUs O€30MacHOCTU CTpaHbl, 1Jisg pocTa 3(PGheKTUBHOCTH
OTEYSCTBEHHOM KOHOMMKH, /IS MOBBINICHHUS KadyecTBa >KU3HU Jrojei. CoriacHo
yTBepxAEHHON 28 nioHa 2023 ropa IlpaButensctBoM P® Crparerun pa3Butus
OeCIMJIOTHOM aBHAIlMM B TEUECHHMH OJVIKAWMIINX IIECTH C MOJIOBUHOM JiIeT B Poccuu
JOJDKHA TIOSIBUTHCA HOBasi OTPAC/ib SKOHOMHUKH, CBSI3aHHAsg C CO3JlaHUEM U
UCITOJIb30BAHUEM TPAKIAHCKUX OCCITUIOTHUKOB.

BoctpeGoBaHHOCTh OCCHUJIOTHBIX AaBHAIIMOHHBIX CHCTEM YK€ CETOJHS
MOATBEPIKJICHA B IESITEIBHOCTH 1IEJI0TO Psifia OTpACiieil OTEUECTBEHHON YKOHOMUKH,
BKJIFOYAsT WHCIEKIIMIO COCTOSHHS JHeproceTed, kaprorpaduio W KaJacTpPOBBIC
PabOTHI, SKOJIOTHYECKUM KOHTPOJIb U .

C mempr0  pa3BUTHS  TEXHUYECKUX  CIOCOOHOCTEH  OOydarommxcs,
yAOBJIETBOPECHUS WHJIMBUTYAJIbHBIX noTpeOHoCTEeH oOyyJarommuxcs B
HMHTEJUJICKTYaJIbHOM u TEXHUYECKOM COBEpPILICHCTBOBAHUH, paHHeln
npo¢eCCUOHATILHON OPUEHTAITUU O0YYaIOIINXCs, @ TAKKE BBISBICHUS, Pa3BUTHS H
MOAJICPKKH 00YyYaroIUXCs, MPOSBUBIINX BbIAAIONIAECS CIIOCOOHOCTH B 00JacTH
TEXHUYECKOT0 TBOpPYECTBA, B Pab0OUYyl0 MpOTrpaMMy BKIIOYACTCS MOJYIb
«ITunorupoBanmre OECIMIIOTHOTO JICTATSIILHOTO aIlliapaTa.

OTINYUTEeIbHOH OCO0EHHOCTHI0O M HOBHM3HOW IPOTPAMMBI  SBISIETCA HE
MPOCTO TEPBUYHOE 3HAKOMCTBO C BBICOKOTEXHOJOTUYHBIM 00OPYIOBAaHUEM,
npuoOpeTrerre HaBbIKOB ynpasienus FPV BIIJIA mynbTupoTOpHOTO THIA, HO U
oOyuenne Ha cumynsatope mnoiétoB FPVFreerider wmm Liftoff, koropsie
UCIIOJIB3YIOTCS I MPOPECCUOHAIBEHON TTOATOTOBKH TTHAJIOTOB.



Ilenaroruyeckasi nejieco0OpPa3sHOCTh HACTOALLEH MPOrPAMMbI 3aKIHOYAETCS
B TOM, YTO B paMKaX BHEYPOUHOH JEATENbHOCTU yYalllhuecs MOoaydaTh METa3HaAHUS,
TO €CThb CIOCOOHOCTb OINEPUPOBATH METOJAMU W MpPUEMaMU I[O3HAHUS, H
METayMEHUS - HAaBbIKM MPAKTUUYECKOT0 MBILIUICHHSI, CHCTEMATU3alMK U 0000IEeHNS,
aHanu3a MHPOpMalUU, KPUTUIECKOT0 U TEXHUUECKOTO MBIIUICHHUS, a TAK)KE MOUCKa
aIbTEHATUBHBIX BAPUAHTOB JIOCTUKEHUS TOCTABICHHBIX IIEJIEH.

Hapsiay ¢ 3TuM HCHOAb30BaHKE Pa3IMYHbIX HHCTPYMEHTOB Pa3BUTHSI THOKUX
HABBIKOB OO0y4alIIMXCcsi (MTPONpPaKTHKA, KOMaHIHas padoTa) B COYETAHUH C
Pa3BUTHEM Y HUX MPEIMETHBIX YMEHHUIH MO3BOJUT C(HOPMUPOBATH Yy IMIKOJIBHHUKA
LIEJIOCTHYIO CUCTEMY 3HAHUN, YMEHUN U HaBBIKOB.

Heas nporpaMmmsl — GOopMUpOBaHKE Yy YUYAIIMXCS HABbIKA MUJIOTUPOBAHUS
FPV  BIIUIA MyabTUPOTOPHOIO THHAa B AaKpPO pPEXUME, pa3BUTUE
UHTEJJIEKTYaIbHBIX CIIOCOOHOCTEN M MO3HABATEIILHOIO MHTEpECa ydalluxcs K
OeCMIOTHBIM aBHAIIMOHHBIM CUCTEMAM.

3agaum nporpamMmbI:

o0yuaronue:

¢ (opmupoBaTh IIPEACTABICHUSI O  MUCTOPUM U IEPCIEKTUBAX
nunotupoBanus BITJIA B pexume FPV;

e (opMupOBaThH npeacTaBiieHus o ocHOBHbIX Buaax BITJIA u chepax nx
UCIIOJI30BaHUS;

¢ (opmupoBaTh MpeACTaBICHUE O OCHOBHBIX KOMIIOHEHTaX KOMILIEKTA JIJIs
FPV nonéra;

e (opMHpOBaTH 3HAHUSI O JYUIIUX MHJIOTaX B Mupe FPV;

¢ (opmupoBaTh 3HAHUS OCHOB TEOPUU TOJIETA, MPAKTHUYECKIUX HABBIKOB
JTUCTaHIIMOHHOTO yrpaBiieHus BIUJIA MynbTUKONITEpHOTO THUIIA;

e (opmupoBaTh 3HAHUA O 3aKOHOJIaTebCcTBE Poccuiickoit peneparu B
o0aactu ucnons3oBanusa bITJIA;

e (GopmHpoOBaThH 3HAHUS TEXHUKHU 0€30macHOCTH NpH mujiotupoBanuu BITIA;

e (GopmupoBaTh 3HAHUS I10 MpeanoaeTHON moarotorke BITIA;

¢ (opmupoBaTh 3HaHUS O PabOTE KOJJIEKTOPHBIX U OECKOIEKTOPHBIX
JIBUTaTeJICH;

e (dopmupoBaTh yMeHUs ¥ HaBbIkK TuoTupoBanus BIIJIA mynsTupoTopHOTO
TUIA;

e (opmupoBaTh yMEHUS MOAKIIOYATH U HACTPAWBATH aAMIAPaATypPy YNPaBICHUS
JUISl MWJIOTUPOBAHNUS B aBUACUMYIISITOPE;

e (dopmupoBars ymenus HacTporiku BITJIA MynsTHpOTOPHOTO THTIA B
nporpamme Betaflight Configurator;

e (opmupoBaTh yMEHUS HACTPOWKH armapaTyphl YIPABJICHUS B TPOTrpaMme
BETAFPV — configurator.

pa3BuBawIMe:

e pa3BUBATh HaBBIKK NWI0TUPOBaHus BIIJIA MmynbTHpOTOpPHOTO THIIA;



® pa3BHUBAaTh MBICIIUTEIbHbIE, TBOPUECKHE, KOMMYHUKATUBHBIE CHIOCOOHOCTH;

® pa3BHUBAaTh TBOPUYECKYIO HMHUIIUATUBY U CAMOCTOSITEIbHOCTH;

BOCHIUTATE/IbHbIE:

® BOCIUTHIBaTh YMEHHE pabOTaTh B KOMaH 1€, 3P (HEKTUBHO pacipeesiTh
00513aHHOCTH;

® BOCIIUTHIBATh TBOPUYECKOE OTHOILIEHHE K BBITIOJIHAEMON padoTe;

¢ (opmupoBaTh NOTPEOHOCTH B TBOPUECKOU NEATEIBHOCTU, CTPEMIICHUE K
CaMOBBIPAXKEHUIO YEPE3 TEXHUUECKOE TBOPUECTBO.

Karteropus o0y4arommuxcs
OO6yueHue 1o nporpamme BeieTcs B rpyImnax. PekoMeH1yeMoe KOJIM4ecTBO
oOyyaromuxcs B rpynme — 10 10 denosexk.

Cpoxku peanuzanuu
[Iporpamma paccuntan Ha 144 yaca, peanuzaius B Te4eHUH 1 yaeOHOTO
roja.

®opMbl 00yUeHHS:
IIporpamma peanu3syeTcst O4HO.

Pesxkum 3aHaTHiA:
3aHATHS TPOBOASTCS MO pacucaHuio 4 pa3a B HeJelo 1o 1 akageMu4ecKkomy
yacy (akagemuueckuii yac 40 MUHYT) .

@opMbl OpPraHu3aluM AeITEJILHOCTH 00YYAOUIUXCHA HA 3aHATHH:
e (poHTaTBHAL;

B TIapax;

TpyIIOBas;

VHIUBUIYyaTbHAS;

VHAVNBUIYATBHO—TPYIITIOBASI.

2. INTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA ITPOI'PAMMBI

[To nToram ocBOEHHS MPOTPaMMBI 00yUAIOIITHECS

OyAyT 3HATB:

e noustue FPV nunotuposanue;

® HCTOPHIO U NepCcHeKTUBbI NUI0TUpoBaHus bIIJIA mynbsTupoTOopHOro Thna
B pexxume FPV;
ocHoBHbIe BUbI BITJIA 1 chepsl nx ucmoap30BaHus;
coctaB FPV kommiekra;
ouorpaduro Tydmux nujioToB B mupe FPV;
OCHOBHbIe  mpaBuia  ynpasineHuss bIIJIA ¢ Toukm  3peHusd
3aKoHOjIaTenbLCcTBa PD;



OCHOBHBIE aBUACUMYJIATOPBI,
Ha3HAa4YC€HUE CTUKOB allllapaTyphl yIIPaBICHUS;
TEXHUKY 0€30MacHOCTH Npu nuiioTupoBanuu BITJIA;
OCHOBHBI€ IIarv MPeANnoaeTHON noarotoBku bITIA;
OPUHLMI PAaOOTHI KOJIEKTOPHBIX M O€CKOJIEKTOPHBIX ABUTATENCH;
OCHOBHbIE NpUHLUINBI HACTpOWKU BIIJIA MynbTHpOTOpHOrOo THHA B
nporpamme Betaflight Configurator;
® OCHOBHBIC IIPUHIUIIBI HACTPOMKHU allllapaTypsl yIPaBJICHUS B IIPOrpamMMe
BETAFPV — configurator
OyAyT yMeTh:
® [OJAKJIIOYATH U HACTPAUBATH AIAPATypPy YIPABICHUS ISl IUIIOTUPOBAHUS B
ABHACUMYJISITODE;
® [POBOAUTH NPEANOJIETHYIO MOAroTOBKY BITJIA;
e nuiotupoBaTh FPV BIIJIA MynbTUPOTOPHOTO THUIIA B aKPO PEXKHUME;
e mnacrpauBath bBIIJIA wmyneTupoTopHoro tuma B mnporpamme Betaflight
Configurator;
HacTpaMBaTh anmnapatypy ynpasieHus B nporpamme BETAFPV — configurator.

3. YYEBHO-TEMATUYECKHWH ILIAH

Ne Ha3zBanus paszageJia/TeMbl KonnuyecrBo yacos
Bceero Teopust IIpakTuka
1 | Beegenue B mpogeccuio 5 3 2

«OnepaTop 0eCIUIOTHBIX
JIeTaTeJbHbIX aNNnapaToB
(BILTA)»

1.1 | BBenenue B TUJIOTUPOBAHUE 1 0,5 0,5
BIUTA B pexxume FPV.
Hctopust u nepCcrneKkTuBbl
1.2 | OcuoBusle Buasl BITJIA n 1 0,5 0,5
chepbl UX UCITOTH30BAHUS
1.3 | OcHoBHoI1 coctaB fpv 1 0,5 0,5
KOMIUIEKTA. AHAJIOTOBBIE U
1u(POBBIC CUCTEMEI fpv
1.4 | Jlyumue nmunotel B Mupe fpv 1 0,5 0,5
JPOHOB
1.5 | 3akoHOHATENBCTBO B 00JIACTH 1 1 0
ucnonb3oBanus BITJIA
2 | [IpakTHYecKkHe HABBIKH 48 2 46
nujioruposanus BIIJIA B
aBHACUMYJISITOpE




2.1

Paznuynbie BUIBI
aBUACHUMYJISITOPOB U UX
npumenenne (DCL — The
Game, Liftoff, FPV Freerider).
IToxpxiroueHue anmaparypsl U
KaJIMOpOBKa CTUKOB B
aBUACUMYJISITOpE

0,5

0,5

2.2

Ha3znauenus ctukos (ras,
PBICKaHbE, KPEH, TAHTAX).
[Tunotuposanue BITJIIA
MYJBTUPOTOPHOTO TUIIA B
aBUACUMYJISITOPE

0,5

0,5

2.3

[TunotupoBanue 1poHa B
aBuacumyssitope FPV
Freerider

15

15

2.4

[MunotupoBanue ApoHa B
aBuacumyisitope Liftoff

15

15

2.5

[TunotupoBanue ApoHa B
aBuacumyisitope DCL — The
Game

15

15

2.6

CopeuoBanus The Drone
Racing League Simulator

Kouncrpykuus BILJIA
MYJbTHPOTOPHOTIO THIIA

30

15

15

3.1

Konctpykuust BIUTA
MYJIBTUPOTOPHOTO THIA

3.2

[Ton€THbIM KOHTPOJLIIED

F4 1S 12A AIO Brushless
Flight Controller

10

3.3

AKKYMYJISTOPBI U 3apsAHBIC
YCTPOMCTBA

3.4

Buneonepenatunku u
BuneonpuéMHuuku. Hactporika
oukoB Betafpv vr03

3.5

Hactpoiika u npommska
arrapaTypsel yIpaBIeHUs
Betafpv literadio 3

IunorupoBanne FPV BIIJIA
MYJbTHPOTOPHOTIO TUIIA B
NOMeIlleHUH

61

59

4.1

TexHuka 0€30MaCHOCTH MPHU
nwiotupoanuu bITJIA
MYJIbTUPOTOPHOTO THUIIA B
MIOMEIIEHUHU




4.2 | [lpeanonieTHasi MOArOTOBKA 1 0,5 0,5
BILJIA

4.3 | OCHOBHBIE BUIBI 1 0,5 0,5
HeucnpaBHocTel bITJIA u
CHoCO0BI UX yCTpaHEHUs

4.4 | IlepBbiii B37€T. 3aBUCAHUE HA 1 0 1
Mmazoi Beicote. Ilocaaka

4.5 | TTon€T B ompeeIeHHOM 30HE. 2 0 2
Bnepen-Haszan, BJI€BO—BIIPaBO

4.6 | ITon€t no kpyry ¢ yaep>kaHuem 2 0 2
Y U3MEHEHUEM BBICOTHI

4.7 | Obner npensiTCTBUM, MOJETHI 52 0 52
110 OIPEAEIEHHON Tpacce

4.8 | Dxk3aMeH 0 OCHOBaM 1 0 1
nujaorupoBanus BILJIA

Bcero: 144 22 122

4. COAEPKAHUE NPOT'PAMMBI

Pa3zgea 1.

Beenenne B npodeccuro «Oneparop 0ecMUIOTHBIX JIeTATEIbHBIX ANNAPATOB
(BILTA)»

Tema 1.1. BBoaHoe 3ansiTHe. BecIUI0THBIN JieTaTeJIbHBIN annmaparT: uCTOPUs
U NepPCNeKTUBbI

Teopusi: Beegenne B teMy. Paccka3 o Tom, 4TO Takoe APOH M Kak OH
UCIIONIb3YeTCS B COBpeMEHHOM Mmupe. OOCyKIeHUE MEePCIEeKTUB MPUMEHEHHUS
JIPOHOB B Pa3IMUYHbBIX oTpacisix. McTopus pazsutus n1poHoB. O630p OCHOBHBIX
ATAIoOB Pa3BUTHUS JPOHOB, HAUMHAS C MEPBBIX YKCIIEPUMEHTOB B Hauase 20 Beka
710 COBPEMEHHBIX OecnmuiIOTHBIX cucteM. Yto takoe FPV munotupoBanue?
O0630p OCHOBHBIX KOMIIOHEHTOB cuctembl FPV: kxamepa, BuieornepenaTyuuk,
MPUEMHHK, BHIE00YKU. J[lemoHcTpamusi pabotel apoHa B pexume FPV.
OO6cyxaeHne BO3MOKHOCTEH UCIIONIB30BaHUs IpoHa B pexkume FPV.
IIpakruka: Paznenenue yueHukoB Ha rpynnbl. Kaxknas rpynna mosygaer mo
OJIHOMY JIpOHY ¢ cuctemoi FPV. Y4yeHnuku paccMaTpuBaro IpOH U COOTHOCST €0
KOMITOHEHTHI ¢ Ha3BaHUsAMHU. O011ee 00CyKICHHUE TTOTYIUBIICIHCS MOICIH.

Tema 1.2. OcHoBHbIe BUAbI BIIJIA u cepbl HX HCNOIb30BAHUS

Teopusi: OcHoBHbIe BuAbI BITJIA: MynbTUpOTOpHBIEC, PUKCUPOBAHHBIE KPBUIbS,
BeprosieTHbie U THOpuaHbIe. Chepol npumeHenus BIIJIA: cenbckoe X034iCTBO,
reosie3us M Kaprorpadusi, CTpPOUTENIBCTBO U apXUTEKTypa, MEIUIIMHA, HAYKa U
WCCIIEIOBAHUs, JIOTHCTUKA W JIOCTaBKa, pas3BieyeHuss u cnopt. lIpumepsl
npumenenus BIIJIA B pa3HbiX 00JIacTsIX: UCHOJIB30BAHHE MYJIBTHPOTOPHBIX



OPOHOB i1 a’3poPOTOCHEMKH B T€OAE3UU, MPUMEHEHUE (UKCHUPOBAHHBIX
KpPBUIBEB JUIsI MOHUTOPUHIA CEJIbCKOXO3SMCTBEHHBIX YTOJIWW, HCIOJIb30BAHHE
BEPTOJIETHBIX JPOHOB B MEAULMHE [ JOCTABKM MEJAUKAMEHTOB W
000opyI0BaHUS.

IIpakTuka: Pa3nenenue ydyeHMKOB Ha rpymnnbsl. Kaxnmas rpynna u3ydaer
MPENJIOKEHHS] Ha HECKOJIBKUX MHTEPHET-TUIOMIAAKAX U BbIOMpPAET MOAXOAIIUN
M0 LIEHE U KayecTBY OeCHMIOTHUK. Pa3BEpPHYTO apryMeHTHpYyeT CBOM BBHIOOD:
yKa3bIBae€T MOJIENb IPOHA M TEXHUUECKHE XapaKTEPUCTUKH, Chepy MPUMEHEHUS
U Ipyrue noapoOHOCTH.

Tema 1.3. OcnoBHoii coctaB FPV kommiekra. AHajoroBbie U HugpoBbie
cucrembl FPV

Teopusi: Pacckas o Tom, uto Takoe FPV (first person view), kakue BO3MOXHOCTH
OH MPEIOCTABIsACT, U KaKue KOMIIOHEHTHI BXOJSAT B €ro COCTaB. Y4YalluMmcs
npeiaraeTcsi 03HaAKOMHUTBCSI ¢ OCHOBHBIMU KoMIIOHEeHTaMu FPV komriekra:
Kamepa;

nepeIaTumK;

IPUEMHUK;

BUJICOOYKHU UM MOHUTOP.

[IpenogaBarenb OOBACHIET, KaK KaX bl U3 3TUX KOMIIOHEHTOB PabOTaeT M KaK
OHM B3aUMOJICUCTBYIOT APYT C APYTOM. YUaIIUMCS IPEAJIAraeTcsi 03HAKOMHUTBCS
C pa3UyusIMU MEXAY AaHaJIOroBbIMU U IHHUPPOBBIMU cuctemamu FPV
[IpenonaBarens OOBICHSET, YTO aHaNOTroBble cucteMbl FPV  wucnonb3yror
aQHAJIOTOBBIM CHUTHAN I Tiepeaadyd BHaco, a ImdpoBbie cucteMbl FPV
UCTIONB3YIOT UPpoBOi curHail. OH TakKe paccKas3biBaeT O MPEUMYIIECTBaX U
HEJOCTaTKaX Ka)KJI0ro TUMa CUCTEMBI.

Ipakruka: Yyamumcs mnpenjaraerca MPOBECTH MPaKTUYECKYI0 padoTy, B
KOTOPOM OHH CMOTYT IOINpodoBaTh padoTy ¢ fpv komruiektoMm. [IpenonaBaTenn
JEMOHCTPUPYET, KaK NOAKIIOYUTH KaMepy, NepeAaTurK M MNPUEMHUK, U KaK
HACTPOUTh BHJIEOOUKH. 3aTeM CTyJEHTaM TMpeajaraeTcs MompoOoBaTh
nepeaaBaTh BUACO C MOMOIIBIO fpV KOMIUIEKTa U OIEHUTh KauyeCTBO NEpeiayuu.

Tema 1.4. Jlyuymne nujiotsl B mupe fpv nponos

Teopusi: Yuamumcs npeajaraeTcsi 03HaKOMUTBCS C TyYITUMU MUJI0TaMU B MUPE
fpv npoHoB m mx poctmxeHusMu. [IpemomaBarens paccka3blBaeT O TaKUX
muinotaX, kak JohnnyFPV, Mr. Steele, Skitzo FPV, DRL RacerX u npyrux.
OOcyxneHune, Kak 3TH OUIOTHl JOCTUIJIM YCIieXa B CBOEW Kapbepe U KaKue
HaBBIKM UM HYKHO OBLJIO pa3BUBaTh, YTOOBI CTATh JTYUYITUMHU.

IIpakTuka: Yuamuecs no rpynnam uinyt uHopmanuto o Poccuiickux FPV
MUAJI0Tax

Tema 1.5. 3akoHoaaTEeIBCTBO B 00,12CTH HCIOJIB30BAHUS IPOHOB
Teopusi: Yyammmcs npemiaraertcs O3HAKOMHUTBCS C 3aKOHOAATEIbCTBOM B
oOylacTi HMCHOJNb30BaHUs JpoHOB. I[lpenogaBarenb paccka3blBaeT O MpaBHIIAX



MoJieTa JPOHOB, O TPEOOBaHUAX K OOOpPYAOBAHMIO M NWJIOTaM, a Takxke 00
OTBETCTBEHHOCTH  3a  HapyluleHue  3akoHojaarenbctBa.  OOCyxkneHue
MPAaKTHYECKUX ACIEKTOB MPUMEHEHHS IPOHOB B Pa3NUYHBIX cepax M Kakue
TpeboBaHuUsl K 000PYAOBAHUIO U TUJIOTAM MOTYT OBITh CICU(DUYHBI JJIsI KXk A0M
U3 HUX.

Pazgen 2.
IIpakTnyeckue HaBbIku nuiaoTupoBanus BIIJIA B aBuacumyJsitope

Tema 2.1. PaziinyHble BUIbI ABUACHUMYJIAITOPOB 1 nX npumeHenune (DCL — The
Game, Liftoff, FPV Freerider). Ilogkioyenue anmapartypbl U KaJduOpoBKa
CTHMKOB B aBHACUMYJISITOpE

Teopusi: VYuamumMmcs npenjaraercsi 03HAKOMUTHCS C Pa3IWYHBIMU BUIAAMU
aBUACUMYJISITOPOB U UX npuMmeHeHueM. [Ipenonasarens pacckaspiBaeT 0 DCL —
The Game, Liftoff, FPV Freerider u npyrux aBuacumynisropax, a TaKxe 00 Ux
OCOOEHHOCTSIX M BO3MOXKHOCTSX. OOCYXJIEHHE TOro 3a4eM HCIOJIb3YIOTCS
aBUACUMYJISITOPBI.

[pakTuka: VYyammMcs npenjaraercs MPOBECTH MPAKTUYECKYI0 padboTy, B
KOTOPOl OHM CMOTYT MONPOOOBaTh MOAKIIOYUTH CBOKO ammaparypy K
aBUACUMYJISITOPDY M HacTpouTh ee. llpernomaBaTenb AEMOHCTPUPYET, Kak
IPABWIBHO MOAKIIOYUTE allllapaTypy M KaKk HaCTPOUTh CTUKH B COOTBETCTBUU C
TpeOOBaHUAMM aBHACUMYIISITOPA. 3aTEM CTYAEHTaM Ipejiaraercsi nonpoOoBaTh
HACTPOUTH CBOIO allIapaTypy U BBITOJHUTH HECKOJBKO 3a1aHUH, KOTOpPbIE OyIyT
COOTBETCTBOBATh TPEOOBAHUSIM aBUACUMYJISITOPA.

Tema 2.2. Ha3HayeHuss CTHKOB (ra3, PpbICKaHbe, KpeH, TaHIaK).
ITunoTMpoOBaHMe JPOHA B ABHACUMYJISITOPE.

Teopusi: Yuammmcs npeajiaractcs nonpakTUKOBATLCA B MMJIOTUPOBAHUM JPOHA

B aBuacuMmyssitope. IlpenomaBaTens oObsCHAET, Kakue (DYHKIIMH BBITIOTHSIIOT
CTUKM Ha IIyJIbTE YIpaBiICHUS W KaK MPaBWIHLHO UCIIONB30BaTh HX JUIS
YIPaBJICHUS IPOHOM.

IIpakTuka: Yyamyecs WHIUBUIYaJIbHO WJIM B IMapaxX BBIMOJHSIOT 3aJlaHUS B
CHUMYJISATOpE: B3JIET, yIep>)KaHUE HA MECTe, Mocaaka.

Tema 2.3. [InnorupoBanue Apona B apuacumyastope FPV Freerider
IlpakTuka: Ha nporsokeHud 15 dYacoB ywammuMmcs OyIeT MPEeAJIOKEHO
MOTPAaKTUKOBATHCA B MIJIOTHPOBAHUHU JIpoHA B aBuacumyisitope FPV Freerider
U BBINOJHUTHh HECKOJIBKO 3aJlaHuM, KOTOpble OYIyT MPOBEPSATH UX HABBIKU
MUAJOTUPOBAHHUS JPOHA B aBUACUMYJSITOpE. 3aJaHusl MOTYT BKJIIOYATh
BBITIOJIHEHUE PA3JIMYHBIX MAHEBPOB, MOJET MO 3aJaHHOMY MapUIpyTy WU
BBITIOJIHEHUE JPYTUX 3a]1a4.

Tema 2.4. [InnoTupoBaHue ApoHa B aBuacumyJsitope Liftoff



IpakTuka: Ha npoTspkeHMM 15 wyacoB ydamuMmcs OyAeT NpeasiokeHo
MOMPAaKTUKOBAaTbCA B MHUJIOTHPOBAHMU JipoHa B aBuacumyistope Liftoff u
BBINIOJIHUTh HECKOJIBKO 3aJlaHui, KOTOpble OyayT NpOBEPATh HX HABBIKU
NUWIOTUPOBaHUS JpOHA B aBUACUMYJIATOpE. 3aJaHusl MOryT BKJIKOYATh
BBINIOJIHEHUE pA3JIMYHBIX MAHEBPOB, MOJIET IO 33JaHHOMY MAapIIPyTy WU
BBINIOJIHEHUE JPYTHUX 3a/1a4.

Tema 2.5. IInsioTupoBanue npoHa B apuacumyJsirope DCL — The Game
IIpakTuka: Ha nporTsbkeHHH 15 dYacoB ydamuMmcs OyaeT HpeioxKeHO
MOMPAaKTUKOBAThCS B MUJIOTHPOBAHUU JIpoHa B aBuacumysstope DCL — The
Game u BBIMOJHUTH HECKOJIBKO 3a/IaHUi, KOTOpPbIE OYAYT NPOBEPATH UX HABBIKU
NWIOTUPOBAHUS JIpOHA B ABHACUMYJATOpe. 3aJaHus MOTYT BKIJIIOYATh
BBIMOJHEHUE PA3UYHBIX MAHEBPOB, MOJIET MO 33JaHHOMY MAaplIpyTy WU
BBIMIOJTHEHUE JPYTHUX 3a/1a4.

Tema 2.6. CopeBnoBanus The Drone Racing League Simulator

Ipakruka: [IpenonaBarens mnosicHsieT yuammumcs, 4to The Drone Racing
League Simulator — »3To KOMIBIOTEpHAs MpoOrpamMma, KOTOpas MO3BOJISIET
JOOUTENSIM  JPOHOB CHUMYJIMPOBAaTh TOHKM Ha KBajapokonTepax. MOoxHO
Y4yBCTBOBAaTh B COPEBHOBAHUSX.

Pa3nen 3.
Konctpykuus BIIJIA MyJbTHPOTOPHOTO THIIA

Tema 3.1. Konctpykuus BIIJIA MyJbTHPOTOPHOTI0 THIIA.

Teopusi: Ha 3aHATHAX  pa3OUparoTcss  OCOOCHHOCTH  KOHCTPYKIIMI
MynbTUpOTOpHBIX BIUIA. Cxembl wmynbrupoTopHsix BIIJIA.  OcHoBHBbIE
AJIEMEHTHl KBaJPOKOITEpa: MOJETHBIA KOHTPOJUIEP, IBUTATENN, PEryIsiTOpPbI
X0/1a, pama, Kamepa, akkymyjstop. [IpuHIun ympaBieHuss u cTabWIM3aIiu
MynbTHPOTOpHBIX BITJIA. PID nerynsrop - npuniumn ctabuinusamnuu. Hactpoiika
PID perynsaropa.

Ipakruka: Yuammumcs npemiaraerca cooparb BIIJIA Cetus x. YcraHoBuTh
MOJIETHBIA KOHTPOJUIEDP, IBUTATENIN, KAMEPY, IPOIEIIIEPHI.

Tema 3.2. IToaérubrii kouTposiep F4 1S 12A AlO Brushless Flight Controller.
Teopusi: YcrpolicTBO NONETHOrO KOHTpOiEpa. Pacnonoxxenue u Ha3HaueHUE
OCHOBHBIX

AJIEMEHTOB MOJETHOTO KOHTPOJLIEpa: MPOLECCOp, TUPOCKOI, PEryIaTOPhl X014,
mata OSD.

[Iporpamma wHactpoiiku IIK «Betaflight». 3makomcTBO € mporpammoii.
WNuTepdeiic mporpaMmbl, MOPSIOK MOAKIIOYEHUS, MEHIO POTPaAMMBI.

Ipakruka: IlpomuBka nonérHoro koHtposuiepa. Hactpoiika koHdurypanuu,
Hactpoiika PID crabunuzanuu.
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Tema 3.3. AKKyMYJISITOPBI U 3apsiIHbIe YCTPOWCTBA.

Teopusi: CoBpeMEHHbIE AKKyMYJSATOPbl B MOJAECIUPOBAHUU. AKKYMYISTOPHI:
HUKEJIbKaJIMUEBbIC, HUKEJIb- METAJUIOTUAPHUIHBIE; TUTHH-IOTUMEPHBIE, JTUTHIA-
nonHele. IlpaBuia skcrmyatanmn u Th. 3apsanssle ycrpoiicTBa. [IpuaHimn
paboThl 3apsiAHOrO 000opynoBaHus. HacTpoiika 3apsgHOTo 000pyA0BaHUS.
IIpakTuka: Pa6ota c 3apsaHbiM 000pYJJOBaHUEM U AKKYMYJISITOPAMHU.

Tema 3.4. Buneonepenatuuku u Buseonpuémuuku. Hacrpoiika oukon Betafpv
vr03.

Teopusi: Buneonpuémaoe obopymoanue s noiaéroB no FPV. Tlpunmun
paboThl BUAEONEpaAatonMro odopyaosanusi. Hactpoiika u skcrutyaTanust BU1€0-
oukoB Betafpv vr03.

IpakTuka: Hactpoiika 1 nojakitrodeHue Buaeo ouykoB. CkaHep 4acToT, BbIOOD
4acTOThl BHJI€OKaHana. [lOAKIIOUEHHI0O M HACTpPOilKa BHAEONEPEAATYHKOB.

Tema 3.5. Hactpoiika u npommBKka annapatypsl ynpasienusi Betafpv literadio
3.

Teopusi: Ha 3aHsaTHIX paccMaTpuBaeTCs MPUHIIMIT TOJKITFOUSHUS anlapaTypsl
Betafpv literadio 3 k koMnbIOTEpY, MPOIIKMBKA ANMaApPaTyphI.

IpakTuka: [logkaodeHue K anmaparype yupasieHUs, HACTpOIka ABUraTese

U PETYISTOPOB, HACTPOHKA PEKUMOB.

Pa3zpnen 4.
IIunorupoBanue FPV BIIJIA MyJbTHPOTOPHOT0 THIIA B IOMEIEHUU

Tema 4.1. Texnuka Oe3omacHocTd mnpu nwiorupoBanuu  BIIJIA
MYJbTHPOTOPHOI'O THUIIA B IOMEIIEHUH.

Teopusi: IlpenomaBaTens  paccka3piBaeT 00  OCHOBHBIX  IPUHITMIIAX
6e3onacHoctu mpu mwioTHpoBanun BIIJIA B momemeHwu u 0 TOM, Kakue
OITACHOCTH MOTYT BO3HUKHYTH MpHU paboTe ¢ MyiabTupoTopHbiMU BITJTA

Tema 4.2. IlpennosieTnas noaroropka BILJIA.

Teopusi: IIpenogaBaTens pacckasplBa€T O TOM, 4YTO TaKOe€ MPEAIOJIETHAS
noaroroBka BITJIA, kakue mpoiuenypsl U MPOBEPKU HYKHO BBIMIOJIHUTH MEpPe]l
MOJIETOM, YTOOBI 00ECIIeYNTh OE30I1aCHOCTh ITOJICTA.

[Ipakruka: Yyammmcsa npeiaraertcs M3y4YUThb TEOPETUUYECKHM MaTrephan o
npeanonaetHod noaroroske bIIJIA, Bkirouas mpoBepKy CUCTEM U KOMIIOHEHTOB
BIUIA, npoBepky Oarapeii, HACTPOHKY paguOCBS3U U T.1.

Tema 4.3. OcHoBuble Buabl HeucnpaBHocTeil BIIJIA u cmocodbl wux
yCTPaHEeHHUH.
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Teopus: IlpenonaBatens 00BsCHSAET, uTo mpu sKcryatanuu BIIJIA moryt
BO3HHUKATh Pa3JIWYHbIE HEHCHPABHOCTH, KOTOPBIE MOI'YT NPUBECTH K ABapHUHU.
IToaTOMY Ba’KHO 3HaTh OCHOBHBIE BUJIbI HEUCIIPABHOCTEN U YMETh UX YCTPAHATb.
OH Takxe OOBSACHSAET, KaKMe MHCTPYMEHThl M 3alacHble YacTH HYXHBI IS
YCTPAHEHUS PA3JINYHBIX HEUCIIPABHOCTEM.

IIpakTHuka: Yyamuecs B rpynnax BbIITOJIHSAIOT 3aMeHy nponesiepos Ha BITTA.

Tema 4.4. IlepBblii B3J1eT. 3aBucanue Ha MaJioil BbicoTe. [locaaka.

Teopus: IlpenogaBarens pacckas3bplBaeT O TOM, YTO IIEPBBIN B3JIET U IIOCAJKa
ABJIAIOTCS OJJHUMH U3 CaMbIX Ba)KHBIX 3TanoB nojieta. OHU TpeOyIOT OT MUIIOTa
HE TOJIbKO 3HAHUS TEOPUM, HO W YMEHHs OBICTPO NPUHUMATH pEUICHUS B
KCTpeMalbHBIX  cuTyanusx. llpenonaBaTenb  JEMOHCTPUPYET  OCHOBBI
ynpasnenus BITJIA mynbTupoTOpHOro THIA, BKIIOYas YIPABICHUE BBICOTOM,
CKOPOCTBIO, KPEHOM U TaHTakeM. OH TakKe pacCcKas3bIBAET O TOM, KaK IPABUIIBHO
BBITIOJHSTh B3JIET U MOCAJIKY.

[pakTuka: Yuanmecss MUHIUBUAYaIbHO BBITIOJHSIOT B3JIET, YE€PKaHUE BHICOTHI
u nnocanky BITIA.

Tema 4.5. IlonéT B onpenesieHHoi 30He. Biepen-na3an, BjieBO—BIPaBo.
Teopus: IlpenonaBaTens 00bsCHSET, uTo ynpasienue BIIJIA B onpenenenHoit
30HE SBJISIETCS BAYKHOUW 3aJa4ei IPU BBIIIOJIHEHUU MHOTUX 3afaHuil. [loaTomy
Ba)KHO 3HATh OCHOBBI YIPABJICHUS U HAYUYUTHCS JIETATh B PA3HBIX HAIIPABJICHUSX.
Hpakruka: Yyanumecs Ha BIUIA ocyiecTBISOT MOJET B ONPEACICHHON 30HE,
BBIITIOJIHSSI Pa3JIMYHbIE MAHEBPBI, BKIIIOYAs IIOJIET BIEPEA-Ha3al, BIEBO-BIIPABO U
IIOBOPOTBL.

Tema 4.6. ITos1éT Mo KPYry ¢ yaep:KaHueM U U3MEHEHHEM BbICOTHI.

Teopusi: IlpenonaBaTenb OOBSICHAET, YTO TOJIET MO KPYry € yIAepKaHUEM U
U3MEHEHHEM BBICOTHI SABIIAECTCS OJHMM U3 Hanbosee Ba)XHBIX MAHEBPOB MpHU
BBINIOJIHEHUU MHOTUX 3aAaHui. [103TOMy BaXKHO 3HAaThb OCHOBBI YNPABJICHUS U
HAYUYUTHCS BBINOJHITH 3TOT MAHEBD.

Ipakruka: VYyamwuecs Ha BIIJIA ocymecTBIsIOT MOJET IO KPYry c
yAEpKaHUEM U U3MEHEHUEM BbICOTHI. Kaxkaplil ydamuiics: 10IKeH NonpoooBaTh
BBITIOJIHUTH MAHEBPHI U MPOJOJIKUTH IOJIET.

Tema 4.7. O6JeT npensiTcTBUM, NMOJETHI M0 ONPeAeJIeHHOH Tpacce.
IpakTuka: Yuamuecs Ha BIUJIA ocymiecTBiasioT nojiet obJietast pa3iuyHbIe
MPETSITCTBUSA, BBINOJHSIIOT TAKUE YIIPAXKHECHUS KaK «3MEUKa», «<BOCBMEPKay.

Tema 4.8. Jx3ameH mo ocHoBam nwiotupoBanusi BIIJIA MyJabTHPOTOPHOrO
THNIA

IpakTuka: Yyammmcs HEOOXOJUMO OTBETUTh HA BOIMPOCHI MO TEOPUHU
mwiotupoBanus bBIUUIA, mnposerets onpeaeneHHyro Tpaccy Ha bBIIIA
MYJIBTHPOTOPHOTO THUIIA.
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®OOPMBbI KOHTPOJIA U ATTECTALIMA
Tekymuii KOHTPOJIb MPOBOAUTCS MO OKOHYAHUU H3YYEHHUS KAXKIOU
TEMBI-BBITIOJIHEHUE OOYUYaIOIIMMUCSA TPAKTUYECKUX 3ajaHuil. UToromsblit
KOHTPOJIb IPOXOJAUT B KOHIIE MOYJIA — B (hOpMeE IK3aMEHa.
Dopmbl nposedeHus ammecmayuiL.
° IIPAKTUYECKOE 3a/IaHNUE;
° 9K3aMECH.

5. OPTAHU3ALHUOHHO-NTIEJATOI'MYECKUE YCJIOBUASA
PEAJ/IM3ALIUNU TPOT'PAMMBI

MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHHUE

[TpoyKTHBHOCTH PabOTHI BO MHOTOM 3aBHUCHT OT KayeCTBa MaTEPHAIBLHO-
TEXHHUYECKOTO0 OCHAIICHMS IMpoliecca, MHPPACTPYKTyphl OpraHU3aIlid U WHBIX
YCJIOBHM.

JIJist  ycIienrHoro TPOBEICHUS 3aHATHH W BBIMOJIHEHUS [Iporpammbl B
II0JIHOM 00beME HEOOXOIUMBIL:
uH@pacmpykmypa opeanuzayuu.

e KoMIbrOTEpHBIN KJ1acc;
mexHuyecKue cpeocmea 00y4eHus:
e KommbroTepsl A yCTaHOBKH aBHACUMYJISITOpa
e Ha6op BETAFPV Cetus X ELRS 2,4 I'T'11— 5 mt.
e Amnmnaparypa ynpasinenus LiteRadio3 Pro ExpressLRS 2.4G — 5mir.
o JlomomHUTENBHBIC OaTapeiku s Kakaoro kontepa BETAFPV BT2.0 550
MAY — 5 HaOopoB (4 mT. B HAOOPE)
e 3apsanoe ycrpoiictBo VIFLY WhoopStor gyist akkymynstopos V3, 6 mopTos,
1S LIPO LiH
e Gemfan 2020 4-nonacTtHele ponesuiepsl 1,5 MM, BaJIOBBIC TIPOTICIICPHI JISI
cetus X (B KOMIUIEKTE 4 MIT.) — 5 MIT.
e 3amachas pama g qpora BETAFPV Cetus X
o Cruku 11 yabTa ynpasieHus Ha natankax Xoia (Hall Throttle/Yaw
Stick, Hall Pitch/Roll Stick) — 5 .
e Pememiok Ha 1€ A7 anmapaTypsl yIpaBIeHUS — S IIT.
e Konnextopsr BT2.0
e Paznmuunbie mpensTCTBUS
IIpoepammmnoe obecneuenue:
o Asuacumynstop FPV Freerider, Liftoff wim DCL — The Game.
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