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l. IMosicHuTeIbHAA 3aNIUCKA.

Hacrosimass oOpasoBarenbHas mnporpamMma JOMOJHUTEIBHOTO 00pa3oBaHUs
«YmpapneHue OeCUJIOTHBIMM JIETATENIbHBIMU ammaparaMu» MpeHa3HaueHa K
peanuzauuu B lLlenTpe oOpa3zoBanus 1U(GPOBOro W T'yMaHUTApHOTO Mpoduiiei
«Touka pocta» B MYyHUIMIAIBHOM OIOJPKETHOM  00IIe00pa30BaTEIbHOM
yupexennn «KupukoBckas cpenssisi mikonay. [Iporpamma mMeeT TEXHHUYECKYIO
HaIlpaBJIEHHOCTh, PACCUYMTAHA K peailu3alud B TedyeHuu 1 roga B (opme O4YHOro
oOyueHust 72 yaca B Tof 110 1 yacy B HeZIeII0 BO BHEYPOUHOE BpeMs.

AKTYaJIbHOCTH 00pa30BaTeJIbHOM MPOTrPAMMBI.

CoBpeMeHHOE coCTOsTHME oOmecTBa TpeOyeT WHTEHCUBHOTO Pa3BUTHSA
MEePEIOBbIX HAYKOEMKUX WHXKCHEPHBIX TUCIMIUIMH, MACIITa0HOTO BO3POXKIACHUS
MIPOU3BOJICTB U TIYOOKOW MOJIEpHU3ALMU HAyYHO-TEXHUUYECKOW 0a3bl. B cBs3mM ¢
ATUM paHHSS MHKEHEPHAas MOJr0TOBKA MOAPOCTKOB MO MPOPUIHHBIM TEXHUUECKUM
JTUCHUIUIMHAM, JajbHEeHIIas mNpoQpecCHOHAIbHAS OpPUEHTAIMsI B  CEKTOPBI
WHHOBAIIMOHHBIX TIPOU3BOJICTB OCOOCHHO Ba)KHA.

B Hacrosimiee BpeMs oTpaciib O€CMIOTHBIX JieTaTeabHbIX amnmnapatoB (BITJIA)
ABJISIETCA OTHOCUTEIBHO HOBOM, HO YK€ CTalla OYEHb NEPCIEKTUBHOW U
obicTpopasBuBaromeiics. OaHo u3 riaBHbeIX npeumytnectB BIIJIA — uckitouenue
YyeJoBeYECKOro (pakTtopa MpH BBHIMOJHEHUH IOCTABJICHHOW 3aJauM, KOTOPBIN
OCOOEHHO CKa3bIBAETCS B OIMACHBIX JUIS JKU3HM 4ernoBeka 3agadyax. OueHb CKOpo
BIIJIA crTaHyT HEOTHEMJIEMOW YacTblO TIOBCEAHEBHOM JKU3HH: MblI OyJeM
ucnonb3oBaTh BIIUJIA He Tonpko B CMMU um pasBnekarenbHOM cdepax, HO U B
MPOBEICHUH BO3AYLIHOTO MOHHUTOPUHIa OOLIECTBEHHOM U MIPOMBIIUICHHON
0e30MacHOCTH, Y4YacTHE€ B TOMCKOBO-CIACATENIbHBIX W BOEHHBIX OINEpalusx,
METEOPOIOTUYECKHE UCCIIEIOBAHUS, pa3Belka, MOHUTOPHUHT
CEJIbCKOXO3SIICTBEHHBIX ~ YTOJIMHA,  JOCTaBKa  TIPy30B,  KUHeMarorpadus,
n300pa3uTeIbHOE MCKYCCTBO, OOydeHHE W MHOroe Jnpyroe. JlomogHUTEIbHOE
poOOTU3MPOBAHHOE HABECHOE O0OPYAOBAaHHUE TIO3BOJSET JOOUTHCS BBICOKOTO
YPOBHSI TOUHOCTH U3MEPEHUIN U aBTOMATU3AI[MH BBITIOJIHEHUS TOJIETHBIX ONEpPaIIHii.

CratucTuka TPUBOAMUT JIaHHBIE — HA OJHOTO MPOQGUILHOTO CIEIUaIUuCTa B
BIJIA-cTpoutenbcTBe TPUXOAUTCS 0OoJiee NECSITH CHEIUATUCTOB B CMEXKHBIX
HaIpaBJICHUSIX (XUMUUYECKUE TIPOU3BOJICTBA, HOBBIC MaTEpHUalbl, CUCTEMBbI CBSI3U U
npouee). TakuM o00Opa3oMm, MNOATOTOBKA cheruaiucToB B otpaciau bIIJIA-
CTPOUTENBCTBA SABJSECTCA BAXHEUIIECW 3aJad4€l HE TOJBKO ONEPEKAIOUIETO
TEXHUYECKOTO Pa3BUTHUSA, HO U SKOHOMUYECKON CTAOMIIBHOCTH.

B CBSI3H C qeM, AKTYaJIbHOCTh HacTOAIEH JIOMOJIHUTEIIbHOM
o011eo0pazoBaTenbHON oO1epa3BuBarouei MPOrpamMMBbl «YnpaBieHue
OCCMIJIOTHBIMH ~ JICTAaTeNILHBIMU ~ ammapatamMmu» odeBuaHa. OHa cocToWT B
peann3anuy NoTpeOHOCTe 00yUaroUMXcs B TEXHUUECKOM TBOPUECTBE, Pa3BUBACT
WH)XCHEPHOE MBIIIJICHHE, COOTBETCTBYET COIMAIbHOMY 3aka3y oOlecTBa B
MOATOTOBKE TEXHUYECKH IPAMOTHBIX CHEIUATUCTOB.

Kpowme Toro, OecnuinoTHbIe TEXHOJIOTHU U POOOTOTEXHUKA — 3TO HOBOE CJIOBO B
HayKe M TEXHHUKE, CIIOCOOHOE MPeoOpa3uTh MPUBHIYHBIA MU YK€ B ONvKauiiee



necstunetue. B HacTosiiee Bpemsi HaOMIOaeTCs MOBBIIMICHHBIM — MHTEpeC K
OECIIMIOTHOM  aBHMAlMM KAaK MHHOBALIMOHHOMY  HANpAaBJICHUIO  Pa3BUTHUSA
COBPEMEHHOW TEXHUKH, XOTS UCTOPHUSI PA3BUTHS 3TOIO HAIIPABIICHUS HAYAJIaCh YXKe
oonee 100 et ToMy Ha3zan. PazBuTue cCOBpEMEHHBIX U IEPCIEKTUBHBIX TEXHOJIOTUI
HO3BOJIIET CETO/IHS OECIUIIOTHBIM JIETATEIbHBIM allapaTaM YCIEIIHO BBIIOJIHATh
Takue (PYHKIMH, KOTOPbIE B MPOLIJIOM ObUIM UM HEJOCTYIHBI WU BBIIOJIHSINCH
JIPYTUMU CUJIAMH U CPEICTBAMHU.

braronapsi yBelIM4YEeHUI0 BO3ZMOXHOCTEN M MOBBILIEHUIO JOCTYIHOCTH APOHOB,
MOTEHIMA UCTIOJIb30BAaHUS UX B PA3HBIX CPpepax SKOHOMUKH CTPEMUTEIBHO PACTET.
OT0 co3mano HEOoOXOAMMOCTh B HOBOM mpodeccuu: omeparop OecHUIOTHBIX
aBuannoHHbIX cucteM (BAC). IMeHHO MO3TOMY BaKHO PABUIIBHO MOATOTOBUTH U
COPUEHTUPOBATH OYAYIIUX CHEHUATMCTOB, KOTOPBIM IPEACTOUT KUTh U pabOTaTh B
HOBYIO 310Xy [MOBCEMECTHOT'O MPUMEHEHUSI OECITMIIOTHBIX JIETATEJIbHBIX alapaToB
1 POOOTOTEXHUKH.

Hacrosimass oOpa3oBaTenbHas MporpaMMa IO3BOJISIET HE TOJIBKO IOIYYHTb
peOEHKY  MH)XEHEpPHblE  HaBBIKM  MOJEIUPOBAaHUSA,  KOHCTPYMPOBAHHUS,
nporpaMMupoBanus U 3kcrutyatanuu bIIJIA, HO U MOArOTOBUTH 0OYYAIOIIUXCS K
IUIAHUPOBAHUIO U OpraHM3alMd paboThl HAJ Pa3HOYPOBHEBBIMU TEXHHUYECKUMU
IpOEKTaMHU, a TAaK)KE HalleJIMBaeT Ha OCO3HAHHBIM BBIOOpaA JalbHEHIIEro BHUAA
NESATEIbBHOCTH B TEXHUYECKOM TBOPUECTBE WJIM Mpodeccuu: HHXKEHEep-
KOHCTPYKTOp, HH)KEHEP-TEXHOJIOT, MPOEKTUPOBIIMK, mnporpammuct bIIUIA,
onepartop BIIIA.

HoBu3na Hactosmeil oOpa3oBaTeabHON MPOrpaMMbl 3aKIJIIOYAETCS B TOM, UTO
OHa HHTErpUpyeT B ce0e JOCTHKEHHUS COBPEMEHHBIX M HMHHOBALIMOHHBIX
HalpaBjeHUl B Maylod OecnwioTHOW aBualuu. B OcHOBe mporpammsel -
KOMILJIEKCHBIA TMOJXO0J B MOATOTOBKE oOywaromuxcs. COBpPEMEHHBIM orepaTop
OECIUJIOTHBIX JIETATEIbHBIX aNMnapaToB JAOJKEH BIAAETh NPOQecCHOHANbHON
TEPMHUHOJIOTHEH, pa3dupaThCsi B COOPOYHBIX 4YepTEXKaxX arperaroB M CHCTEM
O€CIUIIOTHBIX JIETATEIbHBIX allIapaTOB, UMETh HABBIK MO MHUJIOTUPOBAHUIO B JIFOOBIX
MOTOAHBIX YCIOBUAX, cOOpke u mounHke BITJTA.

IIpu M3roTOBIEHUU MOJEIIEH OJPOCTKU CTAJIKUBAIOTCS C PELIEHHEM BOIIPOCOB
a’pOIMHAMUKH, WH(OPMALIMOHHBIX TEXHOJOTUM, OHU HCIOJIb3YIOT WHKEHEPHBIN
HOJIXOJ] K PELICHUIO BCTPEYAIOIINXCS TPOOIIeM.

Oco0eHHOCTh OCHOBHOW WJI€M MPOrpaMMbl B TOM, YTO OHA HallpaBjeHa Ha
pa3BuTHE B peOEHKe HHTepeca K TMPOEKTHOM, KOHCTPYKTOPCKOHM U
NPEeANPUHUMATENBCKON EATETbHOCTH, 3HAYMTENBHO PACHIMPSIONICH KPYyro3op u
00pa30BaHHOCTh IIKOJbHUKA. CojepaHue MpPOrpaMMbl HaIpaBiIeHO Ha
poheCCUOHATIBHYIO OPUEHTAIIMIO 00YUYaIOIINXCS 1 MOTUBAIIUIO IS BO3MOXKHOTO
MIPOIOJIKEHUS 00yUeHHUS B O0BEIMHEHUSX JOTOJHUTEIbHOTO 00pa3oBanusi bITJIA,
Janiee B By3axX W MoOceAyrolell padoThl Ha MPEeANpUATHIX O CIEHUaTbHOCTSIM,
CBSI3aHHBIM C POOOTOTEXHUKON M aBUACTPOUTEIHCTBOM.

Eme onHa ornuuurtenbHass OCOOCHHOCTh JAHHOW MPOrpaMMbl B TOM, YTO B
X0/JI€ peayun3ali 00yJaronrecs noxy4aroT He TOJIbKO TEXHUYECKUE 3HaHUs, HO U
OCHOBBI ~ mpodeccuu, BOCTpPeOOBaHHOM B COBPEMEHHBIX COLMAIBHO-
DKOHOMHYECKMX YCIOBUAX, B TOM 4ucie Ha Tepputopun Iluposckoro



MYHUIMIAIBHOTO OKpyra KpacHOsSpcKoro kpas, rie akTHBHOE pa3BUTHUE JIECHOTO
U CEIbCKOIO XO034icTBa TpeOyeT TOCTOSHHBIX JIaHHBIX  TE€Opa3BEIKH
CEJIbCKOXO3SIIICTBEHHBIX YTOAMM U JIECHBIX PECYPCOB.
VYuuThIBas TEXHUYECKYIO HAIPABICHHOCTh IPOIPaMMbl M HEOOXOIUMBIN
ypOBEHb 0a30BBIX 3HAHUN B paMKax €CTECTBEHHO-HAYUYHBIX JUCLUIUINH, Y4aCTUE B
HACTOSALIEH IporpaMMe OrpaHUYHUBAETCSA BO3PACTOM MaJIbUMKOB U 1IEBOYEK OT 14 110
17 ner. KommiekToBaHuE TPYIIIBI OFPAaHUYUBAETCS JECATHIO0 00YyUatOIIUMUCS.
Leab oGpa3zoBaTe/ibHON NMpoOorpaMmbl: GOpPMHUpPOBAHHE HAYAIBHBIX 3HAHUHN U
WHKCHEPHBIX  HABBIKOB B  00JacTM  MPOEKTHPOBAaHUA, MOJIECIHPOBAHUSA,
KOHCTPYHPOBAHUs, NPOrPaMMHUPOBAHUS U OKCIUIyaTallMd  CBEPXJIETKHX
JIETaTEeNIbHBIX TUCTAHIIMOHHO MWJIOTUPYEMBIX JIETATEIbHBIX allllapaToB.
3agaun:
1. oOyuuTh OCHOBHBIM IIpHEMaM COOpPKH, MPOTPAMMHUPOBAHUS, SKCIUTyaTalluu
OECNUIIOTHBIX JIETATEIbHBIX CUCTEM.

2. c(popMUpPOBATh 3HAHUSI OCHOB TEOPUH IMOJIETA, IPAKTUYECKUX HABBIKOB
JUCTAaHIMOHHOTO YIIPAaBJICHUS KBaJIPOKONTEPOM.

3. chopmupoBarh HaBbIKU NIoTHpoBaHus BIIJIA B pexxrMe aBUacuMyaTopa.

4. chopmupoBaTh yYMEHUS W  HaBBIKM BU3YAJbHOTO  NWJIOTHPOBAHUS
OeCNUIOTHOTO JIETATEILHOTO anmapara.

Hacrosmue 3amaun B paMkax oOpa3oBaTelIbHOM MPOrpaMMbl PEAU3yIOTCS B

cienyromux GopMax OpraHM3aliy JAeATeJbHOCTH 00y4aloIMXCH: IpyNnoBas,
WHJMBUAYaJIbHAS, THAUBUIYaTbHO-TPYIIIOBast U (pOHTAIHHAS.

Ucnonb3yembie MeTOabI 00y4YeHHsi: Keilic-meron (case-study), «Mo3roBoi
mrtypm» (Brainstorming), merton 3amau (Problem-BasedLearning),  meton
IPOEKTOB, MPAKTHKA..

@®opMbl NpPOBeleHUs] 3aHATHI: TEOPETUUYECKOE H3JI0KEHHE MaTepuaa,
IPAKTHUYECKOE 3aHSTHE.

Il. Y4yeOHbIii m1aH.

Ne HaumeHoBaHue pa3ie/ioB KoJ1-Bo yacos
n/n Bceero Teopuss | IIpakTuka
1. | IlmaHupoBaHME MPOEKTA. 10 10
2. | COopka paMbl MOJIEITH. 16 2 14
3. | Coopka CHUJIOBOM YaCTH. 16 4 12
4. | Hactpoiika JIETHOTO KOHTpOJUIEpa 6 2 4
KBaJPOKOIITEPA.
5. | I[IpoexkTrpoBaHnEe TOHOYHOM TPACCHI. 8 2 6
6. | O6yuyenue ynpasienuto BITIA. 8 2 6
/. | Konkypc. 8 8
Hroro yacos 72 22 50




1. Conep:kanue nporpamMmal.

Tema 1. [InanupoBanue npoexra.

Teopwus.

HucTpykTax mo Texauke 6ezonacHocth. [IpaBuia Beioopa npoekta. Beegenue B
OECNMIOTHYIO aBHMAIMIO, B JpoHOcTpoeHHe. OnucaHue KBaJIPOKONTEPOB, HUX
MIPUMEHEHHUE. 3HAKOMCTBO C CUMYJIATOPOM ITOJIETOB HA KBaAPOKONTEPE.

IIpakTuKa.

3amura npoekTa. [IpoexktupoBanue pambl kBagpokornrepa. Hauano paboTel Haj
cOOpKOl KBaJipokonTepa, cOOpKa pambl KBAJPOKOMNTEpPa COTJIACHO HMHCTPYKIIUH,
naiika nerasneil. Paborta ¢ mpocThiM HHCTPYMEHTOM (OTBEPTKA, MACCATUKH).

Tema 2. COopka pambl MOJEIIH.

Teopwus.

beckomnnekTopHble JBUTATENH U UX PETYISATOPHI X0/Aa: YCTPOUCTBO, MPUHIIUIIBI
ux (QyHKUMOHUpoBaHMs. IlmaTtel pa3BoAKM TUTaHUA: 00IIEe YCTPOKCTBO,
XapaKTePUCTHKHU.

[TpakTuka.

[Taiixa nBUTaTENneu U peryaToOpoB, MAKa PEryJIATOPOB U CUIIOBBIX IPOBOJIOB K
miaTaM pas3BoJkM mnuTaHus. Pabota ¢ MpOCTBIM HMHCTPYMEHTOM (OTBEPTKA,
MaCCATHKH ).

Tema 3. COopka CHUIOBOM YaCTH.

Teopus.

3HAKOMCTBO C OCCKOJUIGKTOPHBIMHM  JIBUTATENSIMU, WX OTIWYUSMU OT
KOJUIEKTOPHBIX JIBUraTelIel, MpEeuMyIecTBa. 3HAKOMCTBO CO CXEMOW COOpKHU
AIIEKTPOHHBIX KOMIIOHEHTOB KBaIPOKONTEPA. DIEKTPOHHBIE PETYISATOPHI 000POTOB.

[IpakTuka.

[Ipogomxkenne padboThl Haa cOopkoil kBagpokonTepa. I[laiika u cOopka
PAIUOTEXHUYECKOW CXEMBl. YCTAaHOBKA JIBUTAaTENIEM, IOJIETHOTO KOHTPOJUIEPA,
I1aThl Pa3BOJKU MUTAHUSA, FEKTPOHHBIX PErYIISTOPOB 000OPOTOB.

Tema 4. HacTpoiika 1€THOr0 KOHTPOJUIEPA KBAIPOKOIITEPA.

Teopus.

3HAKOMCTBO C MOJIETHBIM KOHTPOJUIEPOM: YCTPOMCTBO MOJETHOIO KOHTPOJIEPA,
OPUHLUIB €ro (YHKIUOHHWPOBAHUSA, HACTPOMKa KOHTpOJUIepa C TMOMOIIBIO
KOMIIBIOTEpPA, 3HAKOMCTBO C IIPOrpaMMHBIM OO€cleueHUEeM [JJIsi HacCTpOMKHU
KOHTPOJLIEPA.

[IpakTuKa.

[Iponomxkenue paboThl Haja cOopkoil kBaapokomnrtepa. Ilalika u cOopka
PAaAMOTEXHUYECKONM CXEeMbl. YCTaHOBKa JIBUrarejei, MOJIETHOTO KOHTpOJUIEpa,
IUTaThl Pa3BOJKHM THTAHUS, DJIEKTPOHHBIX PErysITOpOB 000poToB. Hactpoiika
MOJIETHOTO KOHTPOJIIEpA KBAJAPOKOIITEPA.

Tema S. [IpoexkTpoBaHre€ TOHOYHOM TPACCHI.

Teopwus.
3HAKOMCTBO C IIPUHIIMIIAMH TTOCTPOEHUSI Tpacc.



8.

9.

NogakodPE

[IpakTuKa.
3anycku kBagpokornrtepoB. Hactpoiika I[IMJIOB u mnpoOHbIE MOJETHI.

HpOI[OJDKeHHe pa6OTLI B CUMYJIATOPC 110 ITOBBINICHUIO MAaCTCPCTBA ITUJIOTUPOBAHHA.

Tema 6. OGyueHue ynpaBieHNIO OECIIMIIOTHBIM JIETATEIbHBIM alllapaTOM.

OOyuenue paboTe Ha cuUMyJIATOpe. TeCcTOBbIE 3alyCKH KBaJIpPOKONTEPOB.
OOyueHue yHpaBIEHUIO KBAJAPOKONTEPOM. YIPaBIEHUE KBAaJIPOKONTEPOM:
«B3NET/TIOCA/IKA», «yACpKaHHE Ha 3aJaHHON BBICOTE)», «BIIEPEA-HA3all», «BJIEBO-
BIIPABO», «TOYHAs IOCAJKA HA YAAICHHYIO TOYKY»,KKOPOOOUKa», «UEITHOKY,
«BOCBMEPKaY, «3MeiKa», «00JeT 1Mo Kpyry». Pa3dop aBapuitHbIX cUTyaIluii.

Tema. 7. Konkypc.

[IpoBelleHHE TOHOYHBIX COPEBHOBAHUM CpelIM KOMaHJ, JOMYIICHHBIX K
COpPEBHOBAHMSIM, B MMOJIETHOM cUMYyJsATope. TakTuyeckast 60pr0a 1 MojeTsl B paMKax
COPEBHOBAHU.

IV. O:xugaemble pe3ysbTaThl peajn3anui NPOrpaMMbl.

1. OOyuaromiuecs: oBIaJCIOT OCHOBHBIMU ITPUEMaMHU COOPKH,
IPOrpaMMHUPOBAHUS, FKCIUTyaTal[Ml OECIIUIIOTHBIX JIETATEIbHBIX CUCTEM.

2. Y obyvaromuxcst OyayT cpopMUpPOBaHbl YMEHUS U HaBBIKU AUCTAHIIUOHHOTO
ynpaBjaeHUs OECIUIOTHBIM JIETATEIbHBIM alllapaToOM.

3. OOyuaromuecss mpuoOpeTyT HaBblku TwioTupoBanusi BIIJIA B pexume
aBUACUMYJISTOpA.

4. CdopmupoBaTb yMEHUS W HABBIKM BHU3YQJIbHOTO IMHJIOTUPOBAHUS
O€CIUIIOTHOTO JIETATEIBHOTO anmapara.

V.  ¥YciaoBus peaau3zanuu NporpamMmsi.

Peanuzanuu Hactosieir 00pa3oBaTebHON MPOrPaMMBbl JOTIOTHUTEIHHOTO

oOpa30BaHMs IPEAINOIAracT HATMUKE CIETYIOIINX YCIOBHMA:

TunoBoi MIKOJLHBIN KAOMHET TUIONIAIbI0 HE MEHEE 55 KB.M.

Kopnycnast mebens /i opranuszaiuu padoThl B TpyIITax.

HoyTt6yxu ¢ noctynom B ceth MaTEepHET — 10

IIpoekTop

HaGop oTBepTok

HaGop nmaccatux

YertbIpe KBaIpOKONTEPA ABYX TUIIOB:

- kBagpokontep Tun 1 (KBagpokonteper SHADOW FHV ) — 4 mitykb;

- kBagpokontepsl Tumn 2 (Hadop mis coopku ['eockan [Tnonep Munn) B
KOJIMYECTBE 3 IITYKHU.

Cranuon s 3anycka BITJIA wian mHOE OTKPBITOE MPOCTPAHCTBO ILIOMIAAbIO HE

menee 20000 kB. M.

[Iporpamma-cumynaTop paboThl Ha KBaJIpOKOMTEPE.

10. Marepuarnsl, ykazanusie B npuioxxennu 8§ (MHppacTpyKTypHBIH JHCT),

HGO6XOI[I/IMBIC JI1 IPOBEACHUSI UTOTOBOT'O KOHKYpPCaA.



OOpazoBarenbHasi MporpaMma MOXKET OBITh pealin3oBaHa B (POpME CETEBOTO
B3aMMOJICHCTBHSI, HO HE MpeamnojaracT peajiu3anud B ¢GopMe TUCTaHIIMOHHOTO
o0y4yeHHs, BCJEICTBHE CBOEH TEXHUYECKOH HAaNpaBIIEHHOCTH OCHOBAHHOW Ha
HETOCPEJCTBEHHOM MPAKTUKE PabOTHI.

VI. KajnenaapHo-teMaTu4eckuii rpaguk peajusannu

NporpamMmmel.
Ne | HammenoBanue Tembl | KosmuecTBo Hara Hara
(pa3nena) 4acoB HA NpoBeAeHNsl | MPOBeIeHUs!
0CBOEHHUE 110 IJIaHY. 1o gakry.
TeMbI
IlnanupoBanue npoexkra (10 yacon)
1. | becnuioTHas aBuanus u 2 06.09.2022
JIPOHBI.
2. | Ilpumenenue 2 13.09.2022
KBaJPOKOIITEPOB H
CUMYJISAIIHS TIOJIETOB.
3. TexHomormyeckui 2 20.09.2022
MIPOCKT M €T0 CTPYKTYpA.
4, [InanupoBanue u 2 27.09.2022
odopMIICHHE TTPOCKTA
5. 3anuyra NpoeKTa. 2 04.10.2022
Coopka pambl moaean (16 yacos)
1. | BeckomiekTopHbIE 2 04.10.2022
JBUTATEIIA U UX
PEryJISATOPHI X0/a.
2. | Obmee ycTpONCTBO H 2 11.10.2022
TIPUHIIUATIBI
GyHKIIMOHUPOBAHUS
OECKOJIIIEKTOPHBIX
JIBUTATENEH u 1704
PEryJsiTOpOB XOJ1a.
3. | Ilmatsr pa3BOJIKH 2 18.10.2022
MATAHUS: oO1ee
YCTPOMCTBO,
XapaKTEPUCTHUKHU.
4. | Ilnater pa3BOAKHU 2 25.10.2022
MATAHUS: oO1ee
YCTPOWCTBO,
XapaKTePUCTUKH.
5. | Ilaiika nBurareneu u 2 08.11.2022
PETYISITOPOB




IIalika nBurareneu u
pEryIsITOPOB

15.11.2022

[Tatika peryaatopoB u
CUJIOBBIX MPOBOJOB K
riaTam pa3BOAKHU
MTATAHUS.

22.11.2022

[laiika peryisTopoB u
CUJIOBBIX TNPOBOJOB K
naTam pa3sBOAKHU
IIATAHUS.

29.11.2022

Coopka ¢

WJI0BOM YacTH (

16 yacoB)

OTtanyue
OECKOJIJIEKTOPHBIX
JIBUTaTEneH oT
KOJIJIEKTOPHBIX.
[IpenmymecTna.

2

06.12.2022

Cxema cOopku
AIIEKTPOHHBIX
KOMIIOHEHTOB
KBaJJPOKOMNTEPA.

13.12.2022

[TpuHIUIIBI paboTHI
AJIEKTPOHHBIX
pPeryJIsiTOpoB 00OPOTOB.

20.12.2022

[Taiika U cbopka
PaIMOTEXHUYECKOMN
CXEMBI.

27.12.2022

[Taiixa u cobopka
PaIMOTEXHUYECKOMN
CXEMBI.

10.01.2023

YcraHoBKa nBUTATENCH.

17.01.2023

YcTaHOBKA ITOJIETHOTO
KOHTpOJIIEpA.

24.01.2023

YcraHoBka
DIIEKTPOHHBIX
pPEeryJsiITOpoB 00OPOTOB.

31.01.2023

HacTtpoiika JIeTHOr0 KOHTPoJIIepa KBajgpokonrepa (6

YacoB).

YCcTporcTBO u
TIPUHIIATTBI
GyHKIIMOHUPOBAHUS
MOJICTHOTO
KOHTpOJUIEepa.

2

07.02.2023

[IporpamMmmupoBanue
MIOJIETHOTO
KOHTPOJLIIEPA.

14.02.2023




3. | YcranoBka naBHTaTeNcH, 2 21.02.2023
MIOJICTHOTO KOHTPOJIIEpa
HAa IUIaTy  Pa3BOJKH
MTUTAHUS U JICKTPOHHBIX
PEryIsITOPOB 00OPOTOB.

[IpoekTHpOBaHHE TOHOYHOM Tpacchl (8 4acoB)

1. | [IpuHOMOBI MOCTPOEHUS 2 28.02.2023
TOHOYHBIX Tpacc.

2. | Pabora ma cumynsaTope 2 07.03.2023
o TIOBBIIIICHU IO
MacTepcTBa
IJIOTUPOBAHUSI.

3. | PabGora Ha cumymnsTope 2 14.03.2023
1o MOBBIIICHUIO
MacTepCTBa
MTUJIOTUPOBAHUS.

4. | Hactpoiika I[IMJIOB wu 2 21.03.2023
POOHBIC MOJIETHI.

OOy4eHHe yNpaBJeHHI0 0eCITHJIOTHBIM JIeTaTeJIbHBIM annapaToMm (8 yacoB)

1. | TecToBbIe 3aIyCKU 2 04.04.2023
KBaJIPOKOITEPOB.

2. | YnopaBneHue 2 11.04.2023
KBaJIPOKOIITEPOM:
«B31ET/TIOCAIKAY,
«yZAeprKaHue Ha
3aJJaHHON BEICOTE.

3. | YnpaBnenue 2 18.04.2023
KBaJIPOKOIITEPOM:
«BIIEpE-HA3aTY,
«BIICBO-BIIPABOY,
«TOYHAs TIOCajJKa Ha
yIAJICHHYIO TOUKYY.

4. | YrpaieHue 2 25.04.2023
KBaJIPOKOIITEPOM:
«KOPOOOUKay,
«UYETTHOK», «BOCHBMEPKa,
«3MeiKay, «o0JIeT 110

KPYTy».
Konkypc 8 (uacoB)
1. | CopeBHOBaHUs B 2 02.05.2023
TIOJICTHOM CUMYJISITOPE.
2. | TakTuueckue 2 16.05.2023
MIPAKTHYCCKHE

COPEBHOBAHMSI.




VIl. Meroauyeckoe odecriedyeHue NpOrpaMmabl.

Meronuueckoe — oOecriedeHue  MporpaMMbl:  JIEKIMOHHBIE — MaTepHalbl,
METOJIMYECKOE OIKWCAaHWE KOHKYPCHOIO 3aJaHus, HWHCTPYKUUS MO COOpKe,
crpaBo4HbIi MaTepuan u3 [1O mig moneros.

VIIl. KoHTpoJIbHO-U3MepHTEIbHbIe MaTePHUAJIbI.

CnocoObl  ompezeneHusl pe3ylbTaTUBHOCTH  HACTOSIIEH  00pa3oBaTeIbHOU
IpOrpamMMbl  JIOMOJIHUTENILHOTO  O0pa3oBaHUsl  SABJISIOTCSA:  IE€IarOTMYECKOe
HaO0JI0ICHUE, ONIPOC, TPAKTUYECKOE 3aJaHuE.

Enunol (popmoii moaBeIeHUsI HTOTOB M KOHTPOJIA PEAU3AMUA IPOTPAMMBI:

- KOHKYPC;

- BBIOJIHEHHE MPAKTUYECKUX TMOJETOB (BU3YAIbHBIX U B  PEXKHUME
aBUACHUMYJISITOpPa)/ OTCYTCTBUE aBAPUNHBIX CUTyaIUi

- I[paKkTH4eckue paboTel MO COOpKe, MNPOrPaMMHPOBAHUIO M PEMOHTY
KBaIpOKONTEPOB/ HA COOTBETCTBUE ITAJTIOHY.

Xl.  Cnucok Jutepartypsbl.
Jlureparypa auis y4aluuxcs ¥ poauTesie.

1. benunckas FO.C. Peanuzanusi THUMOBBIX MAaHEBPOB YETHIPEXBUHTOBOTO
BeproseTa. MonoeKHbI HaydyHO-TeXxHUYecKuil BecTHUK. MI'TY um. H.O.
baymana. DJIEKTPOH.)KYPH. 2013. Ne4. Pexum JNOCTyTa:
http://sntbul.bmstu.ru/doc/551872.html.

2. I'ypesiHoB  A. E. MogenupoBanue ympaBi€HHUS  KBaAPOKONTEPOM
Nuxenepubiid BectHuk. MI'TY um. H.D. baymana. Dnekrpon.kypH. 2014
Ne8 Pesxum moctymna: http://engbul.bmstu.ru/doc/723331.html.

3. EdpumoB.E. TIporpammupyem kBagpokontepHa Arduino: Pexumaoctyma:
http://habrahabr.ru/post/227425/.

4. VHCTUTYT TpaHcHopTa U cBsi3u. OCHOBBI a3POJIMHAMUKY U TMHAMUKH TI0JIETA.
Pura, 2010. Pexxum nocryna:

http://www.reaa.ru/yabbfilesB/Attachments/Osnovy ajerodtnamiki_Riga.pdf.

5. KanatnukoB A.H., Kpumenko A.Il., Tkauwes C.b. JlomycTtumsie

INPOCTPAHCTBEHHBIE TPACKOPUUOECTIMIIOTHOIO JIETATEJILHOTO ammnapara B
BEPTUKAIBHOM MIOCKOCTH.

6. Hayka u obpazoBanue. MI'TY um. H.O. baymana. Onektpon.xypH. 2012, Ne3.
Pesxum nocrtyma: http://technomag.bmstu.ru/doc/367724.html.

7. MapteiHoB A.K. DKcniepuMeHTalibHas a’poauHamuka. M.: ['ocynapcTBeHHOE
U3/1aTeICTBO 0OOPOHHOM MTPOMBITIUIEHHOCTH,1950.479 ¢.13.

8. Mupomnuk 1.B.Teopust aBTomaTrueckoro ynpasjieHus. JIMHeHbIEe CUCTEMBI.
CII6: ITurep, 2005. 337.


http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html

JInTepatypa 1 nexarorudeckux padOTHHKOB.

. Pemaxmust Tom'sHardwareGuide. FPV- mynbTHKONITEpBI: 0030p TEXHOJIOTUH
u xKenesa. 25 UIOHS 2014. Pexum JOCTyna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.htmi

. AldereteT.S. “Simulator Aero Model Implementation” NASA Ames Research

Center, Moffett Field, California. P. 21. Pexum  goctyma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.
pdf

. BouadiH.,Tadjine M. Nonlinear Observer Design and Sliding Mode Control
of Four Rotors Helicopter. World Academy of Science, Engineering and
Technology, Vol. 25, 2007. Pp. 225-229. 11. MadaniT., BenallegueA.
Backstepping control for a quadrotor helicopter. IEEE/RSJ International
Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

. Dikmen 1.C., Arisoy A., TemeltasH. Attitude control of a quadrotor. 4th
International Conference on Recent Advances in Space Technologies, 2009.
Pp. 722-727. 4. LuukkonenT. Modelling and Control of Quadcopter. School of
Science, Espoo, August 22, 2011.P. 26.
Pexmmnoctyna:http://sal.aalto.fi/publications/pdf-files/eluull_public.pdf

. LIPOSAFETYANDMANAGEMENT: PexumaocTymna:
http://aerobot.com.au/support/training/lipo-safety

. Murray R.M., Li Z, Sastry S.S. A Mathematical Introduction to Robotic
Manipulation. SRC Press, 1994. P. 474,

. Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC
and robust feedback linearization. Journal of the Franklin Institute. Vol.351,
Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/j.jfranklin.2013.10.021

. Jlextmm ot «Kormrep-akcnpece» https://youtu.be/GtwG5ajQIvA?t=1344
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Hpuaoxenne 1

Texnnka 0€30MaCHOCTH NPHU PpadoTe € ITEKTPUIECKAM 000py10BAHUEM

TpeGoBanus 0e301aCHOCTH Mepe] HAYAJIOM PadoThI

[lepen HayanoM paOoOTHI ciaeayeT yOeIUuThCS B UCIPABHOCTH 3JIEKTPOIPOBOAKH,
BBIKJIFOUATENIECH, IITENCEIbHBIX PO3ETOK, MPHU IMOMOIIM KOTOPBIX O0OpYyAOBaHUE
BKJIFOYAETCS B CETh, HAIMYUU 3a3€MJICHHUS] KOMITBIOTEPA, €ro paboTOCTIOCOOHOCTH,

TpeGoBanus 6e301aCHOCTH BO BpeMsi padoThI

Bo u3b6exxanue noBpex1eHus U30JIALUN TPOBOOB U BOSHUKHOBEHHS KOPOTKHUX
3aMbIKaHUI HE pa3peliaeTcs: BenaTh YTo-11u00 Ha MPOBO/Ia, 3aKpallIuBaTh U OCIUTh
IIHYPBI U IPOBOJIA, 3aKJIaAbIBATh MPOBOJA U IIHYPHI 332 Fa30BbIE U BOJAOIPOBOJIHBIE
TpyOBI, 3a 6aTapen OTONUTEIHLHON CUCTEMBI, BBIICPTUBATh ITENICEIbHYIO BUJIKY U3
PO3ETKH 3a IIHYP, YCUIIUE TOJKHO OBITh MPHUIIOKEHO K KOPITYCY BUJIKH.

JUIsl MCKIIFOUEHMsI TMOPAKEHHs AIIEKTPUYECKUM TOKOM 3aIlpeIaeTcs: 4acTo
BKJIFOUATh U BBIKJIIOYATh KOMIIBIOTEP 0€3 HEOOXOAUMOCTH, IPUKACATHCS K KpaHy U
K ThUIbHOHM CTOPOHE OJIOKOB KOMIIBIOTEPA, pab0TaTh Ha CPECTBAX BBIUMCIUTEIbHON
TEXHUKH M mnepudepuiiHoM 000pYJIOBaHWM MOKpPBIMHU pyKamu, padoTaTh Ha
CpEIICTBAX BBIUUCIUTENBHONW TEXHUKHU U MTepU(EepUITHOM 000pyI0BaHUH, UMEIOILIUX
HapylIEeHUsT  L[EeJIOCTHOCTH  KOpITyCa, HapyLIEHUs  M30JSIIUM  IPOBOJOB,
HEUCITPaBHYIO0 MHAMKAIMIO BKIIIOUEHHS MUTAHUS, C MIPU3HAKAMHU 3JIEKTPUUECKOTrO
HaIpsDKEHUST Ha KOpITyCe, KIACTh HA CPEJCTBA BBIUMCIUTEIBHOW TEXHUKH U
nepudepuitHom 000pyI0BaHUU TOCTOPOHHUE MPEIMETHI.

3anpemaercs IOJA HANpSHKEHUWEM OYMIIATh OT IBUIM W 3arpsi3HEHMUS
AIEKTPOOOOOPYI0BAHHE.

TpedoBanus 6€30MACHOCTH B ABAPUITHBIX CUTYAIUSX

[Tpu OOHapy>KeHUH HEHCIPABHOCTH HEMEJICHHO 00€CTOYHTH
3JIEKTPOOOOPYI0BaHKE, OMOBECTUTH meaarora. Ilponomkenue paboThl BO3MOKHO
TOJIBKO IOCJIE YCTPAHEHUSI HEUCITPABHOCTH.

Bo Bcex ciyyasix mopaxxeHusi 4eloBeKa JJIEKTPUYECKHMM TOKOM HEMEIJIEHHO
BBI3BIBAIOT Bpaya. J{o mpuObITHS Bpaya HY>KHO, HE Tepsisi BpEMEHU, MPUCTYIUTh K
OKa3aHMIO TIEPBOM MMOMOIIY TOCTPAIABIIEMY.

Heo0xoaumMo HeMenJeHHO HavyaTh MPOU3BOJUTH MCKYCCTBEHHOE JbIXaHHUE, a
TaKXe HapYKHBIA MacCaX Cepala.

HcKkyccTBEHHOE JbIXaHUE MOPAKEHHOMY 3JIEKTPUUYECKUM TOKOM MTPOU3BOAUTCS
BILJIOTH /10 IPUOBITUS Bpaya.

Ha pabGouem mecTe 3anperniaercs UMETh OTHEOacHbIE BELIECTBA



Ipuiaoxenue 2

Texnunka 0e30nacHOCTH NPHU padoTe
¢ 0eCIWIOTHBIMHU JIETATEJIbHBIMH aNlIAPATAMHU

JIpOHBI U KBaJPOKOITEPHI CTAIM HEOTHEMJIEMOM YacThIO HaIlleH KU3HU BO BCEM
MUpe, Kak cMapT@oH. Pa3BUTHe TEXHOJIOTHIA U CHI)KEHHE CTOMMOCTH OECITMIIOTHBIX
JIeTaTeNbHBIX anmnapaTroB crnocoocTByeT 3Tomy. [loaToMy, OCTpO BCTaeT BOIPOC O
MOBBIIICHUS HABBIKA TOJIb30BaHUS IPOHAMU U KBajJpokontepaMu. M 31ech MOKHO
TOBOPUTh O JIBYX B&)XHBIX COCTaBIIAIONIMX A3TOM Oe30MacHOCTH - Oe30MmacHoe
NUJIOTUPOBAHUE JAPOHA U yMEJIOoe OOpallleHue ¢ CaMUM JIETaTeIbHBIM amnmnapaToM.
CoueTanue 3TUX ABYX HaBBIKOB U TAPAHTUPYET OE€30MACHOCTh MOJIETOB HA APOHAX
U KBaIpOKONTEPAX.

1) OcHOBHOE MTPaBUIIO OE€30MACHOCTH.

[lepBoe u camoe BaxkHOE - Oe3omacHOCTh Jrojel. CoOoIeHre IeMEHTAPHbIX
npaBui TEXHUKU Oe3omacHOCTH. He cTouT Oparbes 3a ynpaBiieHHE JIETATEIbHBIM
anmapaToM IOKa Bbl HE YYBCTBYETE YBEPEHHOCTh B CBOMX HaBbIKax. [lociencTBus
XaJIaTHOTO OTHOIIEHMS K JAHHOMY IPABHIy MOXXET IPHUBECTH K BO3HUKHOBEHUIO
OIAaCHOM CUTyalluu Ui TOrO KTO YIpaBJISIET anmapaToM WIN JUIsl OKPY KAroIIMX.
O4eHb pEKOMEHIYEM NEPBBIE MOJIETH IPOBOAUTH C HHCTPYKTOPOM, Ha OTKPBITOM
IPOCTPAHCTBE U Ha HEOOJIBIION BHICOTE U YAAJICHUHU.

2) COom MOTYT BO3HUKHYTh H3-32 OIIMOKM TIHJIOTA, AamlapaTHOTO WU
POTrPaMMHOTO COOSI.

a) Y Bac OJKHO OBITH JOCTATOYHO CUJIBI TATH.

0) Eciu Bl He chpaBiisIeTECh C YIPABJICHUEM, aBTOMMIIOT MOXET MOTPEOOBAThH
OOJIbIIIE TSATH, YEM JIOCTYIHO MHAYE 3TO NPUBEAET K MOTEpPE CTAOMIIM3AIMH TT0JIeTa.

B) B nneane mynpTukonrtep nomkeH B3ietarsh npu 50% cTuka rasa.

3) Bo Bpems oOydeHuss TOJIeTaMH HE PEKOMEHIYETCS HCIOIb30BaTh
JOPOTOCTOSIIINX, KECTKUX, OCTPBIX KAPOOHOBBIX JIeTanel (IIPOMeIepoB U pambl).

a) Oto Oyzner Oosee NEHIEBBbIM, MATKUA, XpYNKUNA MJIACTUKOBBIN MpoNesiep u
pama.

6) KapOboH ¥ CTEKJIOBOJIOKHO HE MOJJAIOTCS Pa3pyIHICHUIO, 3TO MOXKET ObITh
HEeOE30MacHO NMPU KOHTAKTE C YeM-TTH0O0.

4) Ecnu BbI JIeTaeTe psAIOM C JIFOJABMH - BBl UX CTaBUTE MOJI yTPO3Y.

a) bynbTe yBepeHsl, 4TO €cTh 0€30M1aCHOE PACCTOSIHUE MEXTy BaMU U 3PUTEIISIMHU.

0) BaM HY>XHO MOHUMATB YTO JUIsI Bac SIBJsIETCS O€30MaCHOE PACCTOSTHUE JIJIS Bac
U OKPY’KaIOIIHX.

B) I1o kpaitHeit mepe 310 He Omxe 3 MeTpa , HO He nanbiie 10M.

r) [lepxxute Bcex Jroel Aanblie OT JeTaTeIbHOTO armapara

1) YOenurech, YTO HUKTO HE HAXOJUTHCSA MEXKIY BaMH U almapaTom

€) 3puTeNu JOJIKHBI ObITh 033H MUJIOTa

) Eciu kTo-TO HapymiaeT 06€30macHyl0 30Ha IMOJieTa - CaKalTe JeTaTeabHbIN
anmnapar U *KIUTe MoKa He 0CBOOOIUTHCA MPOCTPAHCTBO AJIs 0€30MaCHOTO MOJIETA.



3) Ilpu mosHOM rase CpeTHUNMYIBTUKONTEP MOXKET Pa3BUTh CKOPOCTh B 32KM/4,
MO’KET IOJHATHCS HA COTHU METPOB U YJIETETh Ha JJAJIEKUE PACCTOSHUS.

5) Bcerna OyapTe yBepeHbI, 4TO KaOelib OaTaped He MOAKIIOYEH K OCHOBHOM
riaTe, MoKa Bbl HE TOTOBBI K TOJIETY.

a) Bcerna Bxitouaiite nepenaTynk M yoexx1aiTech, 4TO pydka ra3a HaxoJIuThCs B
HYJIEBOM IOJIOKEHUU

0) Ilocne mpuszemieHUsl MEpPBOE, UYTO BBl JOJDKHBI CAENATH - 3TO OTKIIOYUTH
nutanue!

B) He BEIKITIOUAliTe IEpenaTuuK, MOKa BBl HE 00SCTOYMIIN ammapar.

r) Bcerma cHumaiiTe mnpomnennepsl €ciid Bbl TECTUPYETE WM HACTpauBaeTe
amnmapart.Ipy3bs U Ballle MO OyAyT BaM OJarofgapHsbl

n) Korpma Oarapest moakitodeHa, BCerja oOmnacaiTech TOro, 4TO JBUTATEIU
BOOPY’KEHBI, IPOBEPSIITE 3TO OBICTPOM MO1auei rasza.

e) He nonOupaiite anmapar u He OepuTe B PyKU ammaparypy BO H30ekaHUE
CJIy4ailHOTO MOJaHHOI'O ra3a.

) He mbITaiitech sierath 0oJiblie, 4eM MO3BOJISIOT Ballld OaTtapeu, COXpaHsuTe
JUTsi 6€30MacHOCTA MOITHOCTh, HHAY€ 3TO MOYKET MPHUBECTH K aBapUM U HEXBATKE
MOIIIHOCTH Ha BHUpaXKe.

6) B APM mnoneTHOM KOHTpOJUIEpE HCMOIb3yeTcsl (YHKIMS MMOCTAaHOBKH Ha
oxpany (arming)

a) [lepen momerom mocie TOTO, KaKk BBl MOJKIIOYIIIA OaTapero Ha ammapaType,
pydKa rasza JoJDKHa OBITh HakaTa BHU3 U BIPABO HA HECKOJBKO CEKYHI, YTO OBl
CHSITH C OXpaHbI ABUTATEIH.

0) Ilocne mocanku Baille MEpBOE ICUCTBUE JOKHO OBITh TOCTAHOBKA HA OXPaHY
- pydYKa rasa BHHU3 U BJIEBO B TE€UEHHWU HECKOJBKHX cekyHJ. I[locime 3Toro MoxxHo
MIPOBEPUTH MTOCTAHOBKY HA OXpaHy IyTeM HEOOJBIIIOro MepeMeieHue PyUKy Tras3a
BBEPX U Cpa3y ke BHU3.

B) Korna BbI moctaBuiiv ABUraTeNd Ha oxpany (disarming) pydky ra3a BCe paBHO
TpeOyeTcs Iep>KaTh B HyJIE.

7) Yuutech NepeKIrovaTh PeXKUMbI U3 CTAOUIM3AIMK B APYTUe U 00PATHO.

a) DTo camast XopoIas MpaKTUKA.

0) B pexxuMm crabunuzamnuu MOkeT ObITh Ao0aBieH Simplemode, mns mydmen
MIPaKTHUKH, €CITH BBl UCTIBITHIBACTE TPYIHOCTH.

B) He wucnone3yiite apyrue pexumbl, kpome Crabwimzanuu (Stabilize) u
SimpleStabilize noka Bbl He HAYYMIHCH B HUX JOCTATOYHO XOPOLIO JIETATh.

8) BaxxHO NMOMHUTBH, YTO NpHU TMEPBOM aBAPWHU, HENPABUIBHOW IMOCATKE WIH
HEU3BECTHOTO BaM COCTOSIHHS IMOJICTHOTO KOHTPOJUIEpa HEOOXOAUMO:

a) OpOCUTH TIOJIOTEHIIE Ha MPOTEIJIephl, TAK KaK OHM MOTYT HadaTh KPYTHUTHCA
HEOXKHJIaHHO;

0) cpa3y OTKJIIOUalTe aKKyMYJISTOP;

B) OOJIBIIIOE TIOJIOTEHIIE BakKHAsl YacTh s oOecrieueHus Oe30MacHOCTU ¢
OTHETYIIUTETIEM U alTEUKOMH;

I') JIy4llle UCIIOJIb30BaTh MEPBOE CPECTBO, YEM Cpa3y MOCieIHEe.



9) Ilpu TecTHPOBAHWH WJIM TOJIETAX IO JFOOBIM TOYKAMHU B PEXKMME HABUTAIHH
ucnonszysa GPS.

a) Yoemurech, uro Bam GPS cMor mnoiimMaTe HEOOXOAMMOE KOJIUYECTBO
cnyTHUKOB U nepeitu B coctosinue LOCK (3d fix) mepes cusiTueM oxpassl (arming)
Y B3JIETOM.

0) Yb6enurech, uto Baria aomMariHss Touka B [10 MissionPlanner ycTtanoBneHa
MPaBUIIBHO.

B) Ecou GPS He cMor KOppeKTHO YCTaHOBUTh JOMAIIHIOK TOYKY,
nepe3arpy3uTech M TMOAOXKIUTE Korga OyaeT MmoWMaHo Ooisiee 8 CIIyTHUKOB M
MIPOBEPHTE JOMAIITHIOI TOYKY CHOBA.

10) 3HaiiTe 3aKOHHI.

a) Hamr Ju4HBIi OMBIT UCMOIB30BAHUS MYJIBTHKONTEPOB SBISCTCS MOCTOSHHO
M0J1 aTaKOM TeX, KTO OOUTCS “IPOHOB” U BTOP’KEHUE B UX YACTHYIO JINYHYIO )KU3Hb.
Ecnu BbI HapyIaeTe 3aK0H, UM BTOPTraeTech B YbI0-TO JUYHYIO )KU3Hb - TOTOBHTECH
oTBe4arh MO 3aKoHy. llokamyiicTa, MOHMMaiTe HaIllM 3aKOHBI W JIETalTe, HE
Hapymas ux.

0) Haiinure Omkaiiinyro JTIOOUTENbCKYIO TPYIITY JIFOJIeH, KOTOPbIE 3aHUMAIOTCS
MOJIETAaMU U TIOUHTEPECYUTECHh Y HUX O 3aKOHHOCTH MOJIETOB B pa3HbIX MecTax. OHU
C paJoCThIO CMOTYT BaM IOKa3aTh CHEIMAIbHbIC OTBEJACHHBIE MECTa, KOTOpPhIE HE
HapyIIalT YbU-TO TMPaBla, I/I€ Bbl MOKETE OOMEHUBATHCS OIBITOM M IOJydYaThb
YIOBOJILCTBUE OT IOJICTOB.

Camoe rnaBHOE: coOMofaiTe OE30MACHYH0 JUCTAHIMI0 MEXIY BallluM
anmapaToM U JTIObMHU.



Ipuaoxenne 3

KonkypcHoe 3anaHne N0 KOMIETEeHUMH «YMpaBjieHne OeCHUWIOTHBIMHU
JieTaTeJbHbIMH aNNapaTaMu».

3ananue 1. BpINOJHUTHL TeCT HA 3HAHHE CTPOCHHUS KBaJApPOKONTEPOB, HX
KJIacCu(puKaLUIO, MOPAAOK COOPKH.
Bpewms Beinonnenus 3aganusa — 30 MUHYT.

3amanue 2. [IunoTupoBaHne KBaJPOKONTEPA HA CUMYJISITOPE.

BbINONHUTh MHJIOTUPOBAHHWE KBaJpoKoNTepa Ha cumyistope. OOmiee Bpems
BBITIOJTHEHNUA 3aJJaHUsIHA KOMIIETeHIIMHU — | yac.

Komanna BBINONHSAET 3aJlaHWE€ Ha CUMYJSITOPE 3a 2 MUHYTHL. YYacTHHKaM
HE00XO0MMO IPOUTH Tpaccy, MPOJIeTasi CKBO3b BOPOTA OTPAHUUYEHHOTO pa3Mepa. 3a
KaXIIbId TPOJIET Yyepe3 BOpoTa Hauucisieress | ouko. 3a mpoJjeT CKBO3b JBOWHBIC
BOpoTa Hauucisercs 2 ouka. llenb ydacTHMKOB HaOpaTh MaKCHMalbHOE KOJI-BO
OaJIJI0B 32 2 MUHYTHI OJIETHOTO BpeMeHU. KonuecTBo 0anI0B HEOrpaHUYEHHO.

3aganmue 3. [InoTupoBaHue 0eCIMIOTHBIMHU JIETATEJIbHBIMH ANINIAPATAMH.
Bpemsa BbIIONHEHUST 3aJaHusl — 2,5 yaca, U3 KOTOpPbIX | 4Yac OTBOIATCA Ha
TPEHUPOBOYHBIC TIOJIETHI B TIOPSIIKE OUEPETHOCTH YYACTHUKOB MO OJHOU MOMBITKE
B OJMH TMOJX0J, HO He Oosee 5 MuHyT, M 0,5 yaca HEMOCPEACTBEHHO Ha
COPEBHOBAHMUS 110 TOYHOCTH U BPEMEHM ITPOXOKICHUS TPACCHI.

«IIpakTrdecKuit» 3Tan COpeBHOBAHHUM. Y YaCTHUKAM KOMaH1 HEOOXO0IMMO MOKa3aTh
MAacCTEPCTBO MUJIOTUPOBAHUS KBAJIPOKOIITEPOM.

Ieab 3TOro 3rama: 3a MEHBIIEE KOJIMYECTBO BPEMEHHM MPOUTH Tpaccy C
YCTAHOBJICHHBIMHM TpenaTcTBUsAMU. KomMaHie naeTcst 2 MOMBbITKA Ha MPOXOKIACHUE
TPacChl, B 3a4eT UJICT Jydllee (HAMMEHBIIIEee) BpeMsl.

Komangam HaumcasiioTcesi 0a/JIbI 32 MPOXO0K/IEeHNE TPACCHI.
[Tocnenusast komaHaa noiayyaer 5 0anioB

Kaxmas nocnenyromas nosrydaet Ha 15 0asnioB OoJiblie.
IITpadusbie 0a/IbI:

- 5 6asIoB - KacaHUE 3EMJIU WJIU MPENSTCTBUS(CTONKH )

- 10 6ay1oB - majieHue KBaIpoOKOITepa.

JlonoJIHuTeIbHbIE 0AJLIbI:

- aKKypaTHOCTh TOJIETa, OTCYTCTBUE CTOJIKHOBEHHUH, MOBPEXKIACHHUIA ammapara -15
OayoB

- TOYHOE MpHU3eMJIeHHE Ha (PUHUIIHYIO Tiomaaky -10 6amios
- COOTBETCTBUE T0JIETA 33a/IaHHOMN TpaekTopuu -10 6amtoB



HToroBoe KOIMYECTBO OATOB CKJIAIbIBACTCS M3 0aJUIOB 3a MPOXO0XKIACHUE TPACCHI
u mTpadHbIX 6ammoB. MakcuManbHOe KojnuecTBo 0asioB -100.

UTOT' COPEBHOBAHUM
H06C,Z[y B COpeBHOBaHI/IHX O,Z[ep>KI/IT KOMaHJ1a Ha6paBIHaSI HaI/I6OJIBIHee KOJINYCCTBO
6aJ]J]0B I10 UTOoramM 3 OTAaIlOB.



IIpunoxenue 4
TecToBoe 3agaHue

TECT 11O ITPOT'PAMME
«BECITMJIOTHBIE JIETATEJIBHBIE AIIITAPATDBD»

1.Yto Takoe KBaapokonrep?
1) 370 OeCHUIIOTHBIN JIeTaTEIbHBIN ammapaT
2) OOBIYHO YNIPABIISETCS MYJIHTOM JTUCTAHIIMOHHOTO YIIPABJICHUS C 36MITU
3) ©MeeT OJIH MOTOP C IBYMsI ITPOTIEIICpaMH
4) umeet yeTplpe MOTOpa (WJIM MEHBIIIE) C YETBIPbMS IIPOIEIepaMu

2. B Poccuiickom 3aKO0HO/1aTeJbCTBE
YCTAHOBJICHA MAKCHMAJbHAA Mmacca

cwW ﬁ KBaJpOKoONTEpa He Tpedyrouero
‘ CNeNHUAJTbHOI0 Pa3pelieHUus1 HA MO0JIeThI:
3 1) no 250 rpamm  2) no 500 rpamm
3) mo 1000 rpamm  4)
<=1 2>
3. Ha kapTuHKe npeacTaBJieH KBAIPOKONTEP

H CXCMAaTHYHO IIOKa3aHO HallpaBJICHHC

BpamicHus BHUHTOB. YKaxku BEpPHOC
cw HalpaBJICHHUE JIBHUKCHUA «BIIEpEI»
KBaJIpOKoONTEpa:
1) 1 2) 2 3) 3

4. Y10 TaKoe 3JIeKTPOHHBIH PEryJasTop 000poToB?
1) ycTpoicTBO A ynpaBieHHs: 000pOTaMU AJIEKTPOJABUTATEINS, IPUMEHSIEMOE Ha
PaguOyNPABISAEMBIX MOJEIISX € AJIEKTPUUECKON CUIIOBOM YCTAHOBKOM
2) yCTpOWCTBO AJId yIpaBieHUs: 000pOTOB pE3UHOMOTOPHOTO JIBUTATENS
3) yCTpOMCTBO AJisl yIIpaBJICHUsI 000pOTaMU CEPBOMAIIMHKU

5. Kv-rating noxa3sbiBaer:
1) ckombKO 060POTOB COBEPIINT JBUTATEND 32 0JIHY MUHYTY (RPM) mipu
OTIpe/ICTICHHOM HAMpPSHKEHUN
2) eMKOCTh OaTapen MUTaHUs KBaIPOKONTEpa
3) CKOPOCTh IBUKEHUS KBAJIPOKONITEPA MO HPSIMOil

6. Pacmm¢pyii Hagmucew: Turnigy Multistar 5130-350
1) aT0 mBHraTeNh ¢ BICOTOM 51MM, tnamerpoM ctatopa 30 MM u KV 350
2) 3TO ABHWraTelNh C qUaMeTpoM craropa 51 MM, Beicoroit 30 mm u KV 350
3) »TO ABUTATENb C AUaMeTpoM potopa 51 mm, Beicotoit 30 mm u KV 350



7. Pacumpyii Haanuce: Scorpion M-2205-2350KV
1) »To gBUTaTENH C TUAMETPOM cTaTopa22 MM, BeicoToi 5 MM u KV 2350
2) 3TO IBUTaTeh C IUAMETPOM poTopa 22 MM, BhicoTor 5 mm u KV 2350
3) »TO ABHUTraTelb ¢ BHICOTOM 22MM, AHamMeTpoM craTtopa 5 mm u KV 2350

8. UeM J1yunie McnoJib30BaHue 0€CKOJIJIEKTOPHOIO ABUraTesi?
1) myumiee COOTHOIIEHUE Macca/MOUTHOCTb, Jyutiee KIT/]
2) nerue 3) KOMIIaKTHEe
4) MeHbIIIE TPEIOTCS 5) npakTUYECKU HE CO3JAI0T TOMEX

9. [IapamMeTp yKa3bIBaIOUIUii, HA CKOJIbKO IOXHSJICSA ObI MPoOIeJIep 32 OAUH
000pPOT BOKPYT CBOE€ii OCH ¢ JaHHBIM HAKJIOHOM JIONIACTH, €CJIH Obl OH

ABHT'AJICA B IINIOTHOM BelIECTBE, HA3BIBACTCH .
1) Scrutch  2) Pitch  3) Patch

10. Pacmudpyii nudgponoe 0603HaYeHue nponesiepa pazmepom 10x4,5:
1) IlepBas nudpa B MapkupoBKe 0003HAYAET IIIar BUHTA B JI0MMax, a BTOpasi —

JMaMeTp BUHTA
2) IlepBast udpa B MapKUpOBKE 0003HAYAET AUAMETP BUHTA B JII0MIMax, a BTOpast

— IUaMeTp OTBEPCTUS O] OCh MOTOpa
3) IlepBas uudpa B MapkupoBKe 0003HAYACT AMAMETP BUHTA B IIOMMax, a BTopast

— [rar BUHTAa

11. ITocMOTpHM Ha PUCYHOK M YKQXHU, KAKUM CJIOBOM OTMEYEH TAHTAXK:

1) Roll
2) Pitch

3) Yaw = QPY
)

w

£
—
-

pitch é) .

Roll

12. IlocMOTPH HA PUCYHOK M YKAXKH, KAKMM CJI0BOM OTMEY€H KPeH:
1)Roll  2) Pitch 3) Yaw

13. IlocMOTPH HA PUCYHOK M YKAKH, KAKUM CJI0BOM 0003HA4YaeTCsl

pBICKaHHe:
1) Roll  2) Pitch 3) Yaw



14. Kak pacmiudposbiBaercs adbopesuarypa FPV?
1) Hocumas kamepa 2) MoJIeThl O3 yrpaBieHUus: 3) BUJ OT MEPBOTO JIUIIA

15. Ilo1€éTHBII KOHTPOJLIEP — ITO:

1) aneKkTpoHHOE YCTPOUCTBO, YIIPABIIAIONIEE MOJIOKEHUEM KaMePbI JJIsl 3alUCU
BUJIEO

2) 3IIEKTPOHHOE YCTPONCTBO, YIPABJISIOIIEe MOJIETOM JIETATEILHOTO anmapara.
3) BIEKTPOHHOE YCTPOMCTBO JIJISl CBA3U YEPE3 CITyTHUK

16. Uro Takoe npouenypst ARM u DISARM? Kak oHu BbINOJHAKOTCS?

ARM —»10
DISARM - 310

17. Yto penaTrp ecJu KBAJAPOKONTEP YAAPWICH O 3eMJII0 H MOTePsuI
ynpasJjieHue?

1)

2)

3)

4)

5)

18. Uto o0s13aTesibHO HYKHO nipoBepuTh IIEPE/] BbLIICTOM?

1) 3aTsiHYyTOCTB TaeK MPOIEIEPOB U OTCYTCTBUE OOJITAIOIIMXCS TPOBOIOB
2) 3aps aKKyMYJISITOPOB U MPAaBUJILHOCTh YCTAHOBKH MPOIEIIIIEPOB

3) KpenieHue u 1eaoCTHOCTh 3alIUT MPOMNEIEPOB

19. Ytro HEJIb34 nesiats Bo Bpemsi mojera?

1) CtoaTb cOOKY OT 30HBI MOJETOB

2) JIBurath CTUKaMu B KpailHUE MOJIOKEHHUS

3) MejieHHO JeTaTh

4) JleraTp BbIIIE COOCTBEHHOTO pOCTa

20. Yto nenarTs cpasy nocJie npusemMJaeHus?

1) CdhortorpadupoBats Ha TenedoH

2) BBIKIIIOYHUTH MYIBT

3) [lopo¥iTu Kk KonTepy U OTKIOUUTH ero LiPo akkymymnsitop
4) Disarm u npoBEpUTH ra3



IIpuaoxenue 5

OO0opynoBaHue IVIOMIAIKY AJI51 COPEBHOBAHUM

Tpacca s COPEBHOBAHUM JOJDKHA UMETh JMHY OT 90 mo 200 merpoB 1o
cpenHel muHuK 6e3 y4yeTa CTapTOBOM M PUHHIIHOM ruiomianok. [llupuna Tpaccs! He
JIOJKHA TIPEBBIIIATE 5 METPOB.

[Tnomanka copeBHOBaHUI JOJDKHA OBITH Orpa)<J€Ha CETKOW MO NEPUMETPY
TPaccBhl.

JlomyckaeTcst cOCTsA3aHue B MUJIOTUPOBaHUU bJIA Mexny nByMs ydacTHUKaMU
OJTHOBPEMEHHO Ha YCMOTPEHHE JXIOPU C HCIIOJIB30BAHUEM JIBYX CTAapTOBBIX H
(MHUIIHBIX [JIOUIAI0K AJIs 3PEUIHOCTY IPOBEACHHS COPEBHOBAHUM.

OO0s13aTeNIbHBIE 2JIEMEHTHI TPACCHI.

CraproBasi, OHa ke (PUHMIIHAS IJIOIIAAKA (HE MEHEe 2-X IITYK) MPEICTaBIsAET
co00# TBEPAYIO U JErKO NEPEHOCUMYIO IUIOMIAJIKY SIPKOTO I[BETA, TUO0 UMEIOIIYIO
BO3MOYKHOCTb HAJIE’KHOUN (ukcauuu B Mecte ctapTa. Pazmep CtapToBo# ruionaaku
— 1500x1000 mMm.
KypcoBble Bopora (He MeHee 2-X HITYK) M3rOTABIMBAIOTCA M3 CUHTETUYECKHX
MaTepHaioB U UMEIOT COOPHYIO KOHCTPYKLHIO. OCHOBA BOPOT MOXKET COCTOSATH U3
BCIIEHEHHOI'O MOJINYPETaHa, YCTAHOBJIEHHOTO OJIMH B IPYTOil WJIK METAJUTMYECKOTO
a00 TUIAaCTUKOBOrO Kapkaca. OCHOBaHHE BOPOT M3TOTaBIMBAETCA M3 HKECTKHX
IUTACTUKOBBIX TPYO WJIM METAITIMYECKHX OKOBOK, MO3BOJISIONIMX YCTAHOBUTH X Ha
(uKkcaTopbl U 00ECHEUNTh HAJIEKHOE CIEINIEHUE ¢ TIOBEPXHOCTHIO 3eMin. BopoTa
JOJDKHBI UMETh SIPKHUI 4€XO0JI WIA OCHOBY, U3TOTOBJICHHBIX U3 CUHTETUYECKUX WJIIU
HATypaJbHbIX TKaHEH, MO3BOJISIIOIUI JETKO MX CHATH C MATKOTO OCHOBAHUS WJIU
KapKaca, U OCYIIECTBISATh yXOJ 3a uexyioM. ['abapuTHble pa3Mepsl BOpoT (IO
BHEILIHEN CTOpOHE): mHpuHON He MeHee 2500 MM u BbicoTOM Ha 1450 MmMm. @opma
BOPOT CBOOO/IHAsA, HO B paMKax rabapUTHBIX pa3MEPOB.
IloBopoTHBIE CTOJIOBI (HE MEHEE 3-X MITYK) U3TOTABIUBAIOTCS U3 CUHTETUYECKUX
MaTepUalioB U UMEIT COOPHYI0 KOHCTPYKIUIO. OCHOBa CTOJIOOB COCTOUT U3
BCIIEHEHHOI'O MOJUYpPETaHa, YCTAHOBIEHHOTO OJMH B Apyroid. OcHoBaHue cToJi0a
M3rOTaBIMBAETCS U3 KECTKHUX IUTACTUKOBBIX TPYO, MO3BOJISIONIMX YCTAHOBUTH UX HA
(buKcaTopsl 1 00€CTIEUNTh HAJIEKHOE CUEIJIEHUE C MOBEPXHOCTHIO 3eMiid. CTOJIOBI
UMEIOT SIPKUH YEXO0JI, U3TOTOBJIEHHBIN U3 CHHTETHUECKUX WJIM HaTypaJbHbIX TKAHEH,
MO3BOJISIOIINI JIETKO CHSTh €ro0 C MSTKOTO OCHOBAHHUS M OCYLIECTBIATH YXOJI 32
yexyioM. ["'abapuTHbIe pa3Mepsl cToj10a: mupuHOoi He MeHee S00 MM B BBICOTOM Ha
2300 mm.
Yka3aTe/u HanpaBJeHHUs TPACChl UMEIOT OBl LIBET OCHOBHOTO MOJISI U CTPEJIKH
OpPaHXEBOT'0 IIBETA, YKa3bIBAOIIIME HAITPABJICHUE JIB)KEHHSI UM TTOBOpoTa. Pazmep
ykazarteneil He MeHee 297x420mMm. Ha Tpacce 10mKkHO OBITH pa3MeNIeHO HEe MEHee
8 ykaszarenen.

4.1. JlomyckaeTcsi 100aBJIEHUE DJIEMEHTOB TPACChl WICHAMHU KIOpU IS
YCIIOKHEHUSI KOHKYPCHOTO 3aJIaHuS.

4.2. JlaHHBIN MOJTYJIb POBOJIUTCS HA OTKPBITOM POBHOM IJIOIIAIKE TUIOMIA B0
He MeHee 1000 kB. M.



IIpusioxkenue 6
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IIpuioxkenue 7

Kpurepuu oneHuBanusi

HaumenoBanue MaxkcumanbHbIi
HanmeHoBaHMe acniekTa OLEHKU
KpUTEPHUS OIICHKU Oasn
Moayns A
«TectupoBaHue» [IpaBUIBHBIN OTBET HA KAXKIBIA BOIIPOC 5
makc — 100 6
Monyis B Ka)JIbId IIPOJIET YEpPE3 BOPOTA 1
«ITunotupoBanue
BIIVTA B pexume
ABHACUMYJISITOPA» KQXKJIBIU MIPOJIET Yepe3 IBOMHBIE BOPOTA 2
Makc —200 6aitoB
Mopyis C IIpoxoxnenue Tpaccol 3a
«BuzyanbHoe HaMMeHbIIlee BpeMs:
nuwioTHpoBanue | 1 mecro 65
O€CIUIOTHOTO 2 MecTo 50
JIETAaTEILHOTO 3 MecTo 35
amnrapara» 4 mecto 20
5 MecTo 5
makc — 100 6

JlonoJTHUTEIbHBIE 0AJLIbI:
AKKypaTHOCTh I0JIETa, OTCYTCTBUE

CTOJIKHOBEHMH, OBPEXKICHUI 15
anmnapara

- TOYHOE MpU3eMJIEHHE Ha (PMHUILIHYIO 10
IOMIAAKY

COOTBETCTBHE MOJIETA 3aJaHHOMN 10
TPaCKTOPHH

IlITpajgubie 0uKku:

KacaHue 3eMIIU W 5
NPEnsTCTBUS(CTONKH)

KaKJ0€ MMaJICHUE KBaAPOKOITEpa. 10

Ilpumeuanue: TONMHBIA CIUCOK KPUTEPUEB OLEHKHM KOHKYPCHOIO 3aJaHUs 10
CBEJICHUS YYaCTHUKOB HE JIOBOJIUTCHI.



Ipuaoxenne 8
NudpacTpyKTypHBIN JUCT

Jns mpoBefeHUs 3aHATHI MO KOMIETEHIIMM M COPEBHOBAaHMM, HEOOXOIUMBI
OTIpeJIeICHHBIC MaTEePHAITBI 1 000pynoBanre. MH(pacTpyKTYpHBIN JTUCT pacCUnuTaH
Ha eJIMHOBPEMEHHYIO0 paboTy 5 KoMaH 1o 2 yenoBeka. Bo3pactHas rpynna 14-17
JET COpPEBHYIOTCS B ogHOM momernieHnn. OOopymoBaHne oOecredynBaeTCs
OpraHu3aTOPaMHU CMEHBI.

Ha3Banue maTepuajioB KoaunvecTBo
®anepa numdoBanHas 3 mm. 1520 -1520 mm 2
http://fanerakhv.ru/catalog/fanera.html
BunTtel kpennenusa M3 L-12mm 200
http://dvrobot.ru/243/266/268/298/1486.html
["aiixku M3 200
http://dvrobot.ru/243/266/268/649.html
[Tpunoii [IOC-61 ¢ kanudoirto B 606uHe 200rp. JJuamerp 1mm. 1
[Masmeubril daroc TAT'C 1
Knen "Cynepknen" 1

http://khabarovsk.pulscen.ru/price/110601-superklej

Tepmoycanounas Tpyoka nuametpom 6, 20, 40 mm. mno3m

[Iponenneps! ana kBaapokonTepos 5040 (mpaBblid, JEBBIi)
https://sporthobby.ru/zapchasti-dlya-

kvadrokopterov/propellery/propeller-3-h-lopastnoy-gemfan-gfn- 10 map
5045-goluboy-normal-1sht-obrat-1sht/
CTtep>kHU JJ1s1 KJIEEBOTO MUCTOJIETa 8 MM. 5
Jlunyyka 1 akKyMyJIsiTOpOB
https://5.imimg.com/data5/PC/OK/MY-9078998/nylon-velcro-tape- 7
500x500.jpg
Crsokka HelnonoBast 5x200 Oenble 5
http://www.mKk-27.ru/katalog/914/?sphrase_id=33676#10015 yH-
barapeu nutanus AA 20 wr
http://md27.ru/55-akkumuljatory-batareyki-zarjadnye-ustroystva
ITnactuk, PLA 3Mm 1 600uHa
bymara oducHas ais nmeyaTu TECTOB U MOCOOUS 110 COOpKU 100 JTHCTOR
KBaJPOKOIITEPA

Ha3Banue 000pyaoBanusi KoanuecTtBo
Cronl 7 1IT.

Y nnmuaurenu 3 .



http://fanerakhv.ru/catalog/fanera.html
http://dvrobot.ru/243/266/268/298/1486.html
http://dvrobot.ru/243/266/268/649.html
http://khabarovsk.pulscen.ru/price/110601-superklej
https://sporthobby.ru/zapchasti-dlya-kvadrokopterov/propellery/propeller-3-h-lopastnoy-gemfan-gfn-5045-goluboy-normal-1sht-obrat-1sht/
https://sporthobby.ru/zapchasti-dlya-kvadrokopterov/propellery/propeller-3-h-lopastnoy-gemfan-gfn-5045-goluboy-normal-1sht-obrat-1sht/
https://sporthobby.ru/zapchasti-dlya-kvadrokopterov/propellery/propeller-3-h-lopastnoy-gemfan-gfn-5045-goluboy-normal-1sht-obrat-1sht/
https://5.imimg.com/data5/PC/OK/MY-9078998/nylon-velcro-tape-500x500.jpg
https://5.imimg.com/data5/PC/OK/MY-9078998/nylon-velcro-tape-500x500.jpg
http://www.mk-27.ru/katalog/914/?sphrase_id=33676#10015
http://md27.ru/55-akkumuljatory-batareyki-zarjadnye-ustroystva

[lasinpHas cTaHuus 2 wrT.
3apsIHOE YCTPOUCTBO IS 3apsiiku akKyMyasTopoB (Eciu aimeMeHTbI 3 wr
nuTaHust AA OyayT akKKaMyJIITOpaMu) '
Habop: maccatuxu, TOHKOTYOILIbI, KyCauKu S .
HoyTtbyk 5 mr.
Martepuai 11s1 U3roTOBJIEHUS TPACChl, 00PYYH U CTOMKHU(AEPEBO) 3-4 croiiki
https://kazanfirst.ru/wp- 1 o6 ’
content/uploads/2016/06/2e8c01bfd1bb80027df3d04bfe016176-w.jpg | P
Hocty k cetn HTEepHET

KiieeBoil nucroner |l wr
Cryn 12 .
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