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IHosicHUTEABLHAA 3AIINCKA

Korma peusr 3axomuT o0 KBagpOKOMNTEpax, OONBIIMHCTBO W3 HAC
MPEJICTaBISIET ce0€ YCTPOHUCTBO € JOCTATOYHO CKPOMHBIMU XapaKTEPUCTUKAMU —
CKOpee WTPYIIKY Ha PaauOyIpaBIeHWH, YeM UYTO-TO, JTOCTOHHOE HaWMEHOBAHWSI
«OECTIMIIOTHBIN JIeTATeNBHBIN anmapaT». ¥ MHOTHUX BBI3BIBAIOT HEJOYMEHHE, MM
TPYAHO TMOBEPUTh, YTO Ha 0aze H3TUX UTPYHIEK MOXKHO MOCTPOUTH YTO-TO
CEpPBbE3HOE.

Tem He MeHee, TEXHOJIOTHH, JIXKAllM€ B OCHOBE KBaJPOKONTEPOB —
aKKyMYJISITOpbI, HaBHUTAIlHOHHOE O0OpYyJIOBaHHE, OOPTOBBIE KOMITBIOTEPHI —
Pa3BHUBAIOTCS OYEHB OBICTPO.

CoBpeMeHHbIe TPOPECCHOHATBHBIE OCCIHIOTHUKH C YETHIPEMS POTOPAMHU
OYEHb CHJIBHO OTJIMYAIOTCS OT JIFOOUTENHCKUX UTpymieK. OHU CIOCOOHBI JIETaTh
MIOJT TIPOJIMBHBIM JTOKIIEM, B MOPO3 H Kapy, OHH MOTYT MPOJEPKATHCS B BO3AYXE
OKOJIO Yaca, a yIpaBJIsATh UMU CMOXKET J1ake peOEHOK.

OpmHako, KBaJIPOKOITEPHI JO CHUX MOp HE BOILIM B TOBCEIHEBHYIO JKU3Hb
OOBIYHOTO YEJIOBEKA, XOTS BOEHHBIC JOCTATOYHO JABHO MPUMEHSIOT PAa3IHYHBIC
KOH(UTYpaluy KBaJIPOKONITEPOB IS PEIICHUS Pa3IMYHBIX 3a1a4.

JlononmuutenbHas oOiieoOpa3oBaTeiibHas 00IIepa3BUBaroIIas MporpaMma
«KBagpokonTepbl» SBISETCS NPOrpaMMON TIO0 OECHHJIOTHBIM JIETaTEeJIbHBIM
anmapataM M HMMEET TeXHMYECKYH HAINPaBJIECHHOCTb, OHAa pEaJIU3yeT
pa3BuBarolMe (QYHKIUU TEXHUYECKOTO TBOPYECTBA, TaK KaK B HaIlle BpeMs
POOOTOTEXHUKH M KOMITbIOTEpU3aIuH, peOeHKa He0OX0IUMO YUUTh Pa30oUpaThcs B
CJIOXHBIX TEXHOJIOTHUSX, KOTOPbIE OH CaM MOKET MCIIOJIb30BaTh, pa3OUpaThCs B
yCTPOMCTBE  ammapaToB, CIEOUTh 3a MX MNpaBUIbHOW  paboToil
COBEPIIECHCTBOBAT.

KBamgpoxonTep — netaromuii poOOT, ¢ YeTHIPbMS BUHTAMHU, YIPABJISIOIIHIACS
JUCTaHIMOHHO. KBaspokonTepbl — 3TO yX€ HE MPOCTO WIPYIIKA JI€TE HOBOTO
MOKOJIEHUsI, O3TO HOBBIM OTall dSBOJIONMH POOOTOTEXHUKUA. B03MOXKHOCTH
NPUMEHEHHUS KBaJPOKONTEpOB Oe3rpannyHa. X yke ceromHs HMCHOIB3YIOT BO
Bcex c(epax yernoBeUECKOM KU3HU: OT BOCHHOMW 10 OBITOBOMA.

AKTYaJIbHOCTDH Pa3BUTHS 3TOM TEMBbI 3aKIOYAETCA B TOM, YTO B HACTOSILINM
MOMEHT B Poccum pa3BUBAarOTCS HAHO TEXHOJIOTMH, MEXAHWKA, JJIEKTPOHUKA U
mporpaMmupoBanue. Ycmexu crpanbl B XX| Beke OymyTr ompenenst He
MPUPOAHBIE PECYPChl, & YPOBEHb HWHTEILUIEKTYaJbHOIO IIOTEHIMANA, KOTOPBIN
ONPEAEIACTCS YPOBHEM CaMbIX NEPEAOBBIX HA CETOIHIIIHNN I€Hb TEXHOJIOTH.

Ilenaroruyeckasi  1eJaeCO00Pa3HOCTD. Kypc mo  co3ganuto
KBQIPOKOTITEPOB ISl IIKOJBHUKOB HMHTEPECEH TEM, YTO HHTETPUPYET B cede
JOCTVKEHUSI COBPEMEHHBIX M HHHOBAllMOHHBIX HAIPaBICHWA B  MaJou
OecIIOTHOW aBHWAIMU.  3aHWMAsCh MO JAaHHOW MporpamMme, OOydaromuecs
MOJy4aT 3HAHUA W YMEHUS, KOTOPbIE MO3BOJISIT UM IOHATH OCHOBBI YCTPOWCTBA
OECNUIIOTHOTrO JIETATEIBLHOIO alapaTta, IPUHIHUIIBI pa0OThl BCEX €ro0 CUCTEM U UX
B3aHMOJICMCTBUS, & TAaKXKE€ €ro pojb B Pa3BUTUM HAPOAHOTO Xo3sucTBa. Ha
3aHSATUSAX YYEHUKH CaMH CMOTYT coOpath JIeTarolee yCTPOUCTBO M HaydaTcsi UM
YIPaBJIsTh.

OT1in4uTe/ibHbIE 0CO0EHHOCTH OCCIUIIOTHBIX TEXHOJIOTMH 3aKITI0YaeTCs B
BO3MOXKHOCTH OOBEIUHUTH KOHCTPYMPOBAHUE U MPOrPAaMMHUPOBAHHUE B OJHOM



Kypce, 4YTO CIOCOOCTBYET MHTETPUPOBAHUIO MPENOAaBaHUs HHPOPMATUKH,
MaTe€MaTuKH, (PU3UKH, YEPUEHUs, ECTECTBEHHBIX HayK C Pa3BUTUEM HHKEHEPHOTO
MBIILIJICHUS, YEPE3 TEXHUYECKOE TBOPYECTBO.

TexHuyeckoe TBOPYECTBO — MOIIHBIA MHCTPYMEHT CHUHTE3a 3HAHMUM,
3aKJIabIBAIOIIMNA TPOYHBIE OCHOBBI CHUCTEMHOIO MblluieHUs. Takum oOpazom,
MHXEHEPHOE TBOPYECTBO U JIAOOPATOPHBIE HCCIENOBAHUS — MHOTOTpaHHas
NEeATENbHOCTh, KOTOpAasi JNOJDKHA CTaTh COCTaBHOM YacCTbIO IIOBCEAHEBHOM KU3HU
Ka)XJI0r0 00y4Jaronierocs.

OO0yuyeHue NUIOTUPOBAHUIO KBAAPOKONTEPA MO3BOJISIET:

o Buners peanbHblil pe3ynbTaT CBOEro 00y4YeHuUs: U cBOe padoThI;
o [TposBISATH NOBBIIEHHOE BHUMAHUE KYJIbTYpE U 3TUKE OOILEHUS;
o Pacnipenenarb 00513aHHOCTH B CBOEH TpYMIIIE;

o CoBMecTHO 00y4aThCsl B paMKax OJJHOM TPYIIIIbI.

Hosusna. IIpodeccus onepaTop KBaJpOKONTEPOB CETOHS BXOIUT B TON-50
caMbIX BOCTpeOOBaHHBIX mpodeccuii B mupe. B xoje MOATOTOBKH MO JTaHHOM
nporpaMMe OOydYarolniuecs TOoJydaT TEOPETUUECKUE 3HAHUS U TMPAKTUUYECKHE
HABBIKM, KOTOpBIE TO3BOJST WM YIPaBIATH KBaJPOKONTEPAaMHU B Pa3IMYHBIX
MOTOJIHBIX YCIIOBHSIX, MPOBOJUTH BUACO U (OTOCHEMKY OOBEKTOB C pazIMUHOMN
BBICOTBI, MOJIJIEPKUBATh BUICOCBS3b C JIETATEIBLHBIMU allapaTamMu, MPOU3BOJIUTH
3anmch, 0000IIeHNe U Tlepeaady MHPOPMAIINH, MOJTYy4YEHHON OT KBaJpPOKOITEPOB,
ISt €€ ajgbHEeHIIero MpuMeHEeHHUS.

Anpecat nporpammsbl. [Iporpamma opueHTHpoBaHa Ha ydamuxcs 12-16
neT ¢ 0a30BBIMH HaBBIKAMHU PabOTHI ¢ KOMIIbIOTepoM. HamonHsemocTs yueOHOM
TPYNIBL: 8 YEIOBEK.

O0beM U cpoku peanu3anuu nporpammepl. OOIIee KOJIMYECTBO YACOB: B
rox — 114 gacos, B Henento — 4 yaca. [[muTenpHOCTH yueOHOTO yaca — 45 MUHYT.

Cpok ocBoenue mnporpammbl: JlononHutenbHas oOieoOpa3oBaTeabHas
oOmiepa3BuUBaoOIIasl  MporpaMmMa TEXHUYECKOW  HampaBlIeHHOCTH  «Maias
OecnuIOoTHAs aBHAIMSA» paccuuTaHa Ha 1 rog oOydeHwus.

IIpeeMCTBEHHOCTH NPOrPaMMBbI € IPeAMETHBIMHM IPOrPAMMAMHU:

IIpeamer o
IIKOJIEHOTO Tema B mkosbHOH JlonosiHUTEIFHOE 00pa30BaHKe
Kypca nporpaMme
I'eomerpus I'eomerpuueckue pemaTh MPaKTHYECKHUE 3a/1aui C IPUMEHECHUEM
burypsl POCTEHIINX CBOWCTB (DUTYD.
Maremartuka CratucTuka u U3BJICKaTh, UHTEPIPETHUPOBATH U IIPEOOPA30BHIBATH
TEOpHs UH(OpMalLIKIO, IPEICTABIEHHYIO B TaOIMIIaX U Ha
BEPOSATHOCTEN JMarpaMMmax, OTpaXkarollyto CBOCTBa U
XapaKTePUCTUKH PEATIbHBIX MTPOLIECCOB U SABJICHUH.
dusuka Oxpana Tpyna coOmojarh MpaBuja O€30MaCHOCTH U  OXpaHbl
TpyZa npu pabore ¢ yuyeOHbIM M JabOpaTOPHBIM
obopynoBaHueM;
Wndopmatuka | Maremarudeckue KJIaccu(UIMPOBaTh (HAIIbI 10 TUIY U UHBIM
OCHOBBI napameTpam; BBITIOJIHATh OCHOBHBIE OTIEPAIH C
UH(POPMATUKH daiinamu (co3naBaTh, COXpaHATh, PeIaKTUPOBATh,
yJANATh, apXUBUPOBATH, «PACIIAKOBHIBATH)
apXxuBHbIE (ailiibl).
Texnonorus [IpoexTupoBanue BBISIBJIATH M (POPMYIHPOBATH MPOOIEMY,
TPeOYIOUIYI0 TEXHOJIOTHYECKOT0 PEIICHHS;




IPOBOJUTH U aHATTU3UPOBATH Pa3pabOTKy W/UiH
peann3anuio TeXHOJIOITHYECKUX IIPOEKTOB.

Pexxum 3ansiTHii: 2 pa3a B Heaemo 1o 2 yaca ¢ 10-MUHYTHBIM IEPEPBIBOM.
@DopMbl OPraHU3aAnNHU JeATeJbHOCTH YYAIIUXCH:

® IPYIIIOBLIE 3aAHATHUS;

e pa0oTa Mo MOArpyIIaM;

® UHMBUIyalIbHbIE 3aHATHUS (C HAauOoJIee OTAPEHHBIMU JIETHhMHU).

Texnonorun oOydeHusi: JInsg ycmemHoOW peanu3aluu  MpPOrpamMMbl
UCIIONIB3YIOTCSI  Pa3jiu4Hble  METOMbI: OOBSICHUTEIHHO-UIITIOCTPATUBHBIH,
PENPONYKTUBHBINA, YaCTUYHO TOUCKOBBIM, METOJI MPAKTUUECKOW eATeIbHOCTH,
METO/]I TPOEKTHOM IEATEIbHOCTH, METOJ] IPOOIEMHOr0 00yUYEHUS.

Iless ¥ 3a1a4M IPOrpamMMbI

Ilenv npozpammer. popmMupoBaHUe KOMIETEHIUN B 001acTU OECIUIOTHBIX
ABUAIIMOHHBIX CHUCTEM, pPa3BUTHE TBOPYECKOTO W  HAYYHO-TEXHHYECKOTO
MOTEeHIMAIA yYalIuXcsl IyTeEM OpPTraHU3allMi MPOCKTHON JEATeIbHOCTH, B PaMKax
co3aaHusi OECUIIOTHOTO JIETATEILHOIO armapara.

3agaum nporpaMmal:

1. Hayuwuth paboTaTh C 3apsSAHBIMH YCTPOMCTBAMM, COOpKE M HACTpOIKE
OecnIoTHBIX JeTarenbHbix anmnapatoB (BIIJIA), yctaHoBke BHaI€0000py10BaHUS
Ha KOITep.

2. HayuuTph coBepmiaTh MOJET HA CUMYJATOPE, COBEPIIATh y4EOHBIM MOJET,
yCTaHABIMBAaTh MOJIET «OT MEPBOrO JIMIA», MUIOTUPOBATh C HCIIOJIb30BAHHEM
FPV- o6opynoBanusi.

3. Hayuutb opueHTHpOBaTHCA B MHGOPMAIIMOHHOM IMPOCTPAHCTBE U paboTaTh
B KOMaHJIE.

4. Pa3BUTh HaBBIKM Yy4YallUXCsl B HAYYHO-UCCIEIOBATEIbCKOW, HHKEHEPHO-
KOHCTPYKTOPCKON U IPOEKTHOU EATEIBHOCTH.

OxuaeMbli pe3yJabTaT peajiu3anmm.

ITocne mnpoxokaeHUs Kypca JOMOJHUTEIBHOM 00Ie00pa3oBaTeIbHON
oO1epa3BuBaroIIei mporpaMmbl «KBagpokonTephl» ydamuecs A0JKHbI 3HATh:
® YCTPOMCTBO W MPUHLHUI AEHCTBUS KBAJAPOKONTEPOB;
e cr10coObl OOHOBJICHHS POTPAMMHOI0 00€CIIeYeHUs [TOJIETHOTO KOHTPOJIEPa;
® OCHOBHBIE KOMITIOHEHTHI KOHCTPYKTOpPOB ['eockan IInonep u PIONEER KNIGHT
2MP;
® KOHCTPYKTHUBHbIE OCOOEHHOCTH PA3JIUYHBIX MOJENCH, COOpPYKEHUH U
MEXaHU3MOB;
® KOMIIBIOTEPHYIO Cpedy, BKIIOYAIONIYI0 B cebe rTpadudeckuii  S3bIK
MpOrpaMMHUPOBAHUS; BUIbl TOJABMXKHBIX M HEMOABUKHBIX COEAUHEHUU B
KOHCTPYKTOPE;
® OCHOBHbIE MPUEMBI COOPKM KOMIIOHEHTOB; MOHUMATh MPUHLUI JEUCTBUS U
YCTPOMCTBO KBaJPOKOITEPA;
® KOHCTPYKTUBHBIE OCOOCHHOCTH Y3JI0B KBaJIPOKONTEPA;
e cnioco0 mepeAadyu MporpaMmbl B MOJETHBIM KOHTPOJUIIEP; MpaBuia O0e30macHoOM
paboThl C UHCTPYMEHTOM;
e IpaBJia 0€30MACHOTO YNPABIEHUS KBAAPOKOITEPOM.



[locne mnpoxoxkaeHuss Kypca JOMOJHUTENIBHOM 00I1e00pa3oBaTeIbHON
o01mepa3BUBaroONIeH mporpaMMbl «KBagpoKonTephl» ydamuecs M0JIKHbI YMETh:
v/ CaMOCTOSITENIPHO peliaTh TEXHMUYCCKHE 3aJaud B Mpolecce paboThl C

KBaJpPOKONTEPOM;

v/ BHOCHTh CBOM HU3MEHEHHS B KOHCTPYKIMIO HJIM HACTPOMKH KOIITEpa,
aJanTUPys €To MOJI BHIMOJHEHUE MOCTABICHHOMN 3a/1a4H;

v/ IJIAaHUPOBATh XOJ BBLIMOJHEHHUS 3aJaHus; CBOOOJHO YIPABIATH MOJIEIIAMU
kBagpokontepoB: PIONEER KNIGHT 2MP, kommiieke I'eockan IInonep;

DN

JCTATCIbHBIMHU annapaTaMH).

POU3BOUTH a3pOPOTO U BUACOCHEMKY;
MCIOJIb30BATh aImnapar JJIsi IPOCTENIINX CEbCKOX035IMCTBEHHBIX HYXKI;
cobmonaTe mpaBuiia OezomacHoro ympasieHuss BIUJIA (6ecnunoTHbIMU

I[Ipy  AUCTAaHLIMOHHOM oOy4eHuw, BOCIIOJIB3YEMCST ~ IporpaMMaMu
maTgopMaMu B KOHTaKTe, zomm.
Y4eOHbIi MJIAH
HasBanmue pasaesa, TeMbl KosunyecTBo yacoB ®opmbl
BCEro B TOM 4YHCJI€ arrecramuu/
Teopusi | MPAKTHKA KOHTPOJIS
BBoaHoe 3ansTHE 2 1 1 HaOmronenue
I Paznen «Teopusi MyJbTUPOTOPHBIX CHCTEM) 10 5 5
1.1 3HaKOMCTBO C KOHCTPYKTOPOM 3 2 2 Ompoc
1.2 Jletanu u y37161 KBAIPOKONTEPA 3 2 2 Omnpoc
1.3 Tlon€Thl HA CUMYTSATOPE 4 1 1 Ornpoc, Habm0IeHNe
I1. Paznes «MoHTaK KBapoOKoNTEpAa. 20 10 10
Hactpoiika kBaapokonrepa 1Js mojJaéToB»
2.1. COopka KBaapoOKoITEpa 5 2 2 HaGmronenue
2.2 Hacrtpoiika kBagpoKonrepa 5 2 2 Ornpoc, Hab0IeHNe
2.3 IIpoOHpbIii 3amyck 5 2 2 Ornpoc, HabmoIeHNe
2.4 YueOHble OJIETHI 5 4 4 HaOmronenue
I11. Pa3nen «IIporpaMmMupoBaHHbIH MOJET» 30 6 24
3.1. ITporpaMMupOBaHHBIN MOJIET B IOMEIICHUH 15 3 12 Ornpoc, HabmoIeHNe
3.2. [IporpaMmmupoBaHHbIN MOJET HA YIUIE 15 3 12 Omnpoc, HaOa0AeHNE
IV. Pasgen «KBagpoxkontep PIONEER 8 4 4
KNIGHT 2MP»
4.1. Hactpoiika, ycTaHOBKa, TMOJIKIIOUYECHUE 3 2 1 HaoOmronenue
00opynoBaHus
4.2 HWcnonws3zoBaHue obopymoBaHus g (OTO U 3 2 1 HaGnronenue
BHUIIEOCHEMKU
HTorosoe 3ansitue 2 - 2 Onpoc
Htoro 72 26 46




Coaepikanue NporpaMmsl

HasBanmue pasaeiia, TeMbl ‘ Teopus ‘ IIpakTuHKa

BBonHoe 3aHsiTHE
«BBenenue B Ilenu u 3a1a4n KOJIJICKTHBA. 3HAKOMCTBO C TEXHHUKOM
00pa30BaTEIIbHYIO dopmel ipecTosield paboTHI. 0€30MacHOCTH.
porpammy. 3HaAKOMCTBO C PEKUMOM PaOOTHI
Texauka 6e30macHOCTI TBOPYECKOTO OObEIMHEHUSI.

O3HaKoOMJIEHHE C OCHOBHBIMU
paszenamMu U TeMaMu
IporpaMMbl. 3HAKOMCTBO C
TEXHUKOH 0€3011aCHOCTH.

Pa3nea 1. «Teopusi MyJIbTHPOTOPHBIX CHCTEM»

1.1. «3HaKOMCTBO C Hctopus pazputus 3HaAKOMCTBO C JCTAJIIMHU

KOHCTPYKTOPOMY. KBa/IpOKONTEPOB. 3HAKOMCTBO C KOHCTPYKTOpa
JETAISIMU KOHCTPYKTOPA.

1.2. «/letanu u y3ib1 Jlutuii-nouMepHbIe 3apsinka, pa3pska, OaJaHCUPOBKA,

KBaJIPOKOTITEPAY. AKKyMYJISITOPBI. XpaHEHUE JINTUH-TIOTUMEPHBIX
beckosiekTopHbIe IBUTATEIH. AKKyMYJISITOPOB. DKCIUTyaTaIHs
Bo3znymneie BuHTHI. [ToneTHbii BO3/YLIHBIX BUHTOB. [IpuHIIMT
koHTposuiep. [Ipuémuunk. [1yapT (G YHKIIMOHUPOBAHUS MTOJIETHOTO
ynpasieHus. Perynsatop KoHTposuiepa. [IpuHimn paboTs!
CKOPOCTH. arnmapaTypsl yIpaBIeHUsI.

1.3. «ITonétel HA Teopus nonéros. [Ipunimn PaboTa Ha cumymnsTope.

CUMYJISITOPEY. paboThl CUMYISTOPA.

Pasznea II. «MoHTa)k kBaapokonrtepa. Hacrpoiika kBajgpokonrtepa JJjsi HOJETOBY»

2.1. «Cbopka [Tpuémpl paboOTHI pydHBIM Co6opka u pa3zbopka Kopiryca

KBaJIPOKOTITEPAY. nHCTpyMeHTOM. TexHuka KBaJIpOKOMTEpA.

0€30MacHOCTH MpH padboTe
PYYHBIM HHCTPYMEHTOM.

2.2. «Hacrpoiika 3arpy3ka NpouMBKU B NaMATh VYcraHoBKa U OAKITIOUCHHUE
KBaJIPOKOIITEPAY. MOJIETHOTO KOHTpPOJLIEpa. MOJIETHOTO KOHTpPOJLIEpa.
[TonerHslit KOHTpOJIIEP. [ToakitoueHue perynsaropa CKOpoCTH.

[IpoBepka HarpaBiieHUs BpallleHUs
BUHTOB. [loK/TI04€HNE MTOJIETHOTO
KOHTpOJIIEpa K KOMITbIOTEPY.
3arpy3ka NpoIIMBKYU B MaMsITh
MOJIETHOTO KOHTPOJLIEpa.
[ToakmtoueHne aKKymysasTopa.
[TpoBepka pabOTOCIIOCOOHOCTH BCEX

CUCTEM.

2.3. «IIpoOHBIH 3a1myCK». ITpoBepka paboT Bcex y370B IToaroroBka KBagpoKonrepa K
kBajgpokonrepa. Koppekruposka | nmepBomy 3amycky. IlepBblii B3IIET.
3HA4YECHMI B HACTPOMKaX 3aBUCaHME Ha MaJIOH BBICOTE.
IIPOLLIKBKH. ITocanxa. [IpuBbIKaHKE K IIyIBTY

YIPABJICHMUS.

2.4. «Y4eOHbIE MONETHI». Paz6op aBapuitHbIX cUTyaluii. VY aepxanue KBaJIpOKONTEPA BPYUHYIO
Hacrpoiika pyHnkuunii ynepxanus | B 3alaHHBIX KOOpAMHATAX.
BBICOTBI U Kypca. [lomer ¢ Ilepemenienus «Brepea-Ha3amn,
HCIIOJIb30BAHUEM JIaHHBIX «BJIEBO-BIIpaBoy». Iloser Ha Masnoi
GyHKIUH. BBICOTE 10 3aIaHHOU TPACKTOPHH:

«K0p060q1<a», «YCITHOK»,
«BOCBMCpPKa», <<3MeI>iKa», «001eT 1o

Kpyry»




Pasnea I11. «IIporpaMMupoOBaHHBIN NOJIET)

3.1. «IIporpamMmupoBaHHbII
MOJET B IOMEILEHU

Paz6op u HacTpoiika pyHKInI
MIPOrPaMMHUPOBAHHOTO IT0JIETA B
MTOMEUICHHUH.

ABTOHOMHBIH MOJIET B IOMELICHUH C
UCTIOJIb30BaHUEM I'PpaUIECKUX
0JIOKOB, KOJa.

3.2. «[IporpaMMupOBaHHBIN
IOJIET HA YIIULE»

Paz6op u HacTpoiika pyHKINI
[IPOrPaMMUPOBAHHOIO I0JIETA HA
yJuue.

[Tpou3BeneHne aBTOHOMHOTO TIOJIETa B
IIOMCIICHHUH C UCIIOJIB30BaHUEM
rpaduueckux OJIOKOB, KOJa.

Pa3ne

Ja IV. «kKBagpokontep PIONEER KNIGHT 2MP»

4.1. «Hactpoiika,
YCTaHOBKa, MOAKIIOUEHUE
000pyI0BaHUS

[Tpumensiemoe o6opynoBanue —
2MP kamepa, 6apometp. OCHOBBI
BHJICOTPAHCIIAIINY Yepe3 CETh
WiFi.

Hactpoiika 060pynoBanusi.

4.2. «Vcronp30Banne
obopynoBanus s GOTO U
BUJIEOCHEMKI»

YcTaHoBKa U HOIKIIIOUEHTE
BHI€0000PYTI0BAHHUS.

VYcTaHOBKA U TIOJIKIIFOUYECHHE
BUaeoo0opynoBanus. [IpoBenenue
poOHOM BUJIEO U (OTOCHEMKH C
BO3ayxa. /luctaHimonHOE
ynpasieHue kamepoil. oto u
BUICOCHhEMKA C BO3/IyXa HA MaJoH
BbIcoTE. [IpoBenenue monéra ¢
OHJIAWH- TPAHCISALNEN BUJIEO.

Urorosoe 3angarue

Hrorosas arrecranus: TUarHoCcTHKa,
IIPOBEPKA NIPAKTUYECKUX YMEHUN
yuamuxcsi. COpeBHOBaHHUs cpeau
00yJaeMbIX IO TIPEOIOJICHUIO
JeTaTeIbHbIMU anmnapaTtaMu
pa3IMYHbIX UCKYCCTBEHHBIX
MPENSTCTBUI Pa3IUYHON CTEIIEHU
CJI0KHOCTH. BpInosiHeHne
MPaKTUYECKUX 3aJJaHUN HA
MPaBUJIBHOCTH U BpEMS B
COOTBETCTBUU C TEXHUUYECKUM
3aJJaHHEM.

I[Inanupyembie pe3yJibTaThl

[Tocne MIPOXOXKICHUS JIOTIOJTHUTEIILHON o01eo0pa3oBaTebHOM
obOmepa3BuBaromieli  mporpamMmbl  «KBagpokonmTepbl» — ydaiiuecs — 3HAIOT.
YCTPOMCTBO W TPHHIMIT JCHCTBUS KBAJIPOKONTEPOB; CIIOCOOBI OOHOBJICHUS

MPOrPaMMHOTO OOECIEeYeHHUSI TOJIETHOTO KOHTPOJUIEpPa; OCHOBHBIC KOMITOHEHTHI
koHCcTpyKkTOpoB ['eockan IInonep m PIONEER KNIGHT 2MP; kOHCTpYKTHUBHbIE
OCOOEHHOCTH Pa3TUYHBIX MOJIETICH, COOPYKEHUN U MEXaHU3MOB; KOMITBIOTEPHYIO
cpeny, BKIIOUAMOIIYI0O B cebe Tpaduueckuii sS3bIK MPOrPaMMHUPOBAHUS, BUIBI
MOJIBMDKHBIX M HETIOJBIIKHBIX COSAMHEHUN B KOHCTPYKTOPE; OCHOBHBIC MPUEMBI
cOOpKM  KOMIIOHEHTOB, TOHWUMAaTh MPUHIWIN JCHUCTBUS H  yCTPOMCTBO
KBQJIPOKOTITEPA; KOHCTPYKTHBHBIE OCOOCHHOCTH Y3JIOB KBAJPOKOMNTEPA; CIIOCOO
nepeaadr mporpaMMbl B TIOJIETHBIM KOHTPOJIJIEp; MpaBmiia 0e30macHOM paboThI C
WHCTPYMEHTOM; TIpaBujia 0€30MacHOr0 YIPaBICHHS KBAIPOKOIITEPOM.

[Tocne MPOXO0XKIACHUS JTOTIOJTHUTEIbHON o0111e00pa3oBaTenbHOM
oOmiepa3BuBatonieii  nporpammbl  «KBagpokonTepbl» — ydamiuecss  yMeEIOT:
CaMOCTOSITEJIbHO ~ pelllaTh TEXHUYECKHEe 3aJayu B Ipouecce padoThl C

KBaJ[POKOIITEPOM; BHOCUTH CBOM H3MEHEHHS B KOHCTPYKIMIO WJIM HAaCTPOWKHU
KONTEpPa, aJanTUpysl €ro IoJ BBIIOJHECHUE MOCTABICHHOW 3aJa4M; IUIAHUPOBATH
XOJl BBITIOJTHEHUS 3aJaHus; CBOOOJHO YHPABISATH MOAEISIMU KBaJPOKONTEPOB:



PIONEER KNIGHT 2MP, kommneke I'eockan [1uonep; mpousBoauth a3pohoTo u
BUJICOCHEMKY; HCIIOJIb30BaTh anmapatr Ajs NPOCTEHIINX CETbCKOXO035HCTBEHHBIX
HYXJ; coONonaTh mpaBujia  0€30MacHOr0  yOpaBieHUss  OECHUJIOTHBIMU
JIeTaTeIbHBIMU anmnapaTamH.

Kanennapuslii yueOHblil rpadguk

Mecdll | Helenu 1 rox oOy4yeHust
T IT K
CeHTs10pb 1
2
3
4
OxkTs0pb 1
2
3
4
Hos6pb 1
2
3 T IT
4 T
Jlexabpb 1 T I1
2 T I1 K
3 T IT
4 T IT
SAuBapp 1 T IT K
2 T I1 K
3 I1
4 T IT
deBpaib 1 T IT
2 T IT
3 T I1
4 T IT
Mapt 1 I1
2 I1
3 I1 K
4 T K
Arpenb 1 IT
2 I1
3 I1
4 T I1
Maii 1 I1
2 I1
3 I1
4 I1 K
Bcero 36 26 gaca 40 yacoB 6 yacoB
4acoB | HEAENb
Hroro 3a 36 Henensb 72 yaca
roj

YcaoBus pecajlu3aluu NporpaMmmbl

1. Ilepeuenv mamepuanvnHo-mexnuueckozo obecneuenus (B pacuere Ha 15
yqaImxcsi)



O6opynoBanue KoanuectBo
HoytOyk 1
IlepcoHanbHBIIl KOMIBIOTED 8

Cron 8

Cryn 15
Kganpoxonrep PIONEER KNIGHT 2MP 1
YuebHo-meroandecknid komieke I'eockan ITnonep 1

2. Hughopmayuonnoe obecneuenue - llonkmouenue k cetu HTEpHET.
3. Kaopoeoe obecneuenue. llenaror, paboraroluii MO JaHHOM NpOrpaMme,
JIOJKEH UMETh BBICIIIEE WU cpefiHee podeccroHaibHoe 00pa3oBaHue B 00J1acTH,
COOTBETCTBYIOLIEH MNPO(HII0 TBOPYECKOTO OOBEOUHEHUsT 0e3 MpeabsIBICHUS
TpeOOBaHUM K CTaxy padOTHI.
4. Canumapno-zucuenuyeckue mpeooganus. 3aHATUS JOJKHBI MPOBOJAUTHCS B
OPOCTOPHOM  TIOMEIIEHHWH,  COOTBETCTBYIOIIEM  TPEOOBAHUSIM  TEXHUKH
0e30MacHOCTH, MPOTUBOMOKAPHON 0€30MacCHOCTH, CAaHUTapHBIM HOpMaM. KabuHet
JIOJI’KEH XOPOIIO OCBEHIATHCS U MEPUOIUYECKU TPOBETPUBATHCS.
OuenovHbie (KOHTPOJIbHO-U3MEPUTEIbHbIC) MATEPHUAJIBI.

IIpakTHyeckui Tect

JInuTenbHOCTh TECTUPOBaHUsA - 40 MUHYT.

Mkanbl: Otiuuno: 20-16 mpaBWIIBHBIX OTBETOB, I'IyOOKHE MO3HAHUS B
OCBOCHHOM Matepuale.

Xopomo: 15-11 mpaBWIBHBIX OTBETOB, MaTepual OCBOEH IOJHOCTbIO 0e3
CYIIECTBEHHBIX OINOOK.

VY nosnerBoputenbHo: 10-8 mpaBWIIBHBIX OTBETOB, MaTepHall OCBOEH HE
HOJTHOCTBIO, UMEIOTCS 3HAUUTEIbHbIE IPOOEIIbI B 3HAHUSIX.

HeynoBneTBopuTeNbHO: MeEHee &8 IpaBHIBHBIX OTBETOB, MaTepual He
OCBOEH,
0a30BOT'0 YPOBHSI.

Ne | Kputepuit Koi-Bo
6ayIoB

OOGHapYXUTh U YCTPAHUTH A€(PEKT B YCTAHOBKE MOTOPOB

OOHapYXUTh U YCTPAHUTh AC(PEKT B YCTAHOBKE PETYISITOPOB

OOHapYXUTh U YCTPAHUTH AC(PEKT B COETMHECHHH MOTOPA K PETYIATOPY

O6Hapy>KI/ITb " YCTPAHUTH ,I[e(i)eKT YCTAHOBKH ITOJICTHOI'O KOHTPOJJICPA

OOHapyXKUTh M YCTPAHUTH 1e(EKT YCTAHOBKH aKKyMYJISITOPHOH OaTtapen

OOGHapyXUTh U YCTPAHUTH A€(PEKT BHIBOJAa AHTCHH MPUEMHHUKA

O6Hapy>KI/ITb " YCTPAHUTH ,I[e(i)eKT YCTAHOBKU 3aIIUThI

CUHXpOHU3HUPOBATh MPHUEMHUK C aNapaTypoill yIpaBiIeHHs

OOHapyXUTh U YCTPAHUTH ACPEKT B MOJIKIIOYCHUH (HAIIPABIICHHUS BPAILICHNU)
MOTOPOB

yCTpaHeHI/Ie HCAOCTATKOB KOHCTPYKIUU

Hanéxnoctes naiiku

OOHapyXUTh M YCTPAHUTH A€(EKT MOIKIIOUEHHS PETYASITOPOB K MOJETHOMY
KOHTPOJUIEPY

OOHapyXUTh M YCTPAHUTH e(EKT MOIKITIOUEHHs TpueMHuKa PY k
IIOJIETHOMY KOHTPOJIIEPY

TeCTI/IpOBaHI/IC u KaJII/I6p0BKa

[IpennonérHas noAroToBKa

dukcanus BcexX JEUCTBUM B JIUCTE MPEANOJIETHON MTOATOTOBKH

Biaér




3aBucanme

ITocangka

Co0lumto/ieHNe MPaBUIl TEXHUKU O€30MMaCHOCTH

Kpumepuu ouenxu: 3a KaxJ10€ MIPaBUIILHO BBITIOTHEHHOE AciicTBUE naétes 1 Oa.

Kanennapublii nJjiaH BOCIIMTATEILHOI padoThI

Ne

d)opMa U HA3BAHUEC MEPOINIPUATHSA

Cpoxu npoBeaeHust

Hanpagienue 1. ®opMupoBanue U pa3BUTHE TBOPUESCKUX CIIOCOOHOCTEN ydaluxcs,

BBIABJICHHUEC U MIOJACPIKKA TATAHTIMBBIX yHaAlIUXCA

Coznanue ¥ 3amuTa Npe3eHTanuu

«OCHOBHBIE ITpaBuUJIa MOJIb30BAHUS KBAJAPOKOIITEPA»

SluBaps, perpaib

Hanpasnenue2. J[yxoBHO- HpaBCTBEHHOE, I'PaKJaHCKO-IIAaTPUOTUYECKOE BOCITUTAHHE,
(dbopmupoBaHue 001Iel KyIbTYphl ydaluxcs, NpoduiakTuka SKCTpeMHU3Ma U pajuKaiuma

3amura npe3eHranuii «Bo3amMoxHOCTH
KBa/IpOKOTITEPA»

Hexabpn

Hanpasaenue3. Conmanuzamms, camoonpeaenenne, u mpodeccruonanbHas

OpUEHTAIMS YJalIuXcs

VYyactue B OTKPBITHIX peCyOIMKaHCKUX
COpPEBHOBAHUSX IO YIPABIECHUIO KBAaIPOKONITEPaMHU
«JIpoH-paricuH»

Man

Hanpasnenue4. opmupoBaHue KylIbTyphl 3J0POBOIO U OE30MMaCHOTO 00pa3a KU3HU U
KOMILJIEKCHOM MpoduiakTudeckoit padboTsl

[IpoBeaenue nncrpykraxeit mo Th u OT

CeHTs10pb, SHBaph U
BHEIUIAHOBBIC WHCTPYKTaKU

Hrorosas arrecrtanus MNPOBOAUTCHA B BUJAC 3a4€Ta 10 IINJTOTHPOBAHUIO

(kaxaplii KpuTepHii oneHuBaercsi B 1 6a/n):

IToaroroska k Komangnas cOopka KOHCTPYKLIUU

IMAJIOTHUPOBAHUIO

WnxenepHoe perienue

HaBpiku nccnenoBaTenbCKoM 1 KOHCTPYKTOPCKOﬁ ACATCIIBHOCTHU

HpOXO)KI[CHI/Ie TPAaCChI Hpoxoxcz[eHHe BOpOT

IIpoxoxneHue koner

ITocanka Ha MOCaAOYHYIO IUIOMIANKY
Kacanus 3emin 0TCyTCTBYIOT
BpeMmst mpoxoskaeHus Tpaccsl
Bpewms npoxoxaenus 1 kpyra
Bpewms npoxoxaeHus 2 kpyra
[IepBblit Kpyr MpoNAcH

Bropoi1 kpyr npoiiaeH

Hpoxoxcz[eHHe MMOBOPOTHBIX cT0I00B 0€3 KacaHus
KonTep HEC BBUICTCII 3a IPCACIIbI TPACCHI

BrimonHeHa ocTaHOBKA MPOTIENIEPOB TIPU BXOJIE B CETKY
Bemmonnen disarm wnu kill switch o okoH4aHuro nojéra




OneHka HaBbIKOB YMeHue ObICTPO COPUEHTUPOBATHCSA B TEXHUUECKHU CIIOKHON
CaMOpEryJIsALUU CUTYalu1

YMeHue OLeHUTh U CKOPPEKTUPOBATh KOHCTPYKLIMIO PU
TEXHUYECKUX

HeroJaaKax

YMeHue apryMeHTUPOBAaHO OTBEYATh Ha BOIPOCHI

YMeHHe 10roBapuBaThCs

OcBouin kypc: 8-21 npaBUIIBHBIX OTBETOB, INTyOOKHE MO3HAHUSI B OCBOEHHOM
MaTepuarle.
He ocBoun kypc: MeHee 8 npaBUIIbHBIX OTBETOB, MaTEPHUall HE OCBOEH.
MeTtoauueckoe H TeXHHYeCKOe odecredeHue.

IIporpamMma uMeeT HECKOJIBKO OCHOBHBIX Pa3/IeiIOB:
e «Teopuss MyJIbTUPOTOPHBIX CUCTEMY;
e «MoHTax kBagpokonrepa. Hactpoiika kBagpokomnrepa sl OJIETOBY;
e «IIporpaMmMupOBaHHBIN MOJETY;
e «KBanpokonrep PIONEER KNIGHT 2MP».

®opmpl 3anaTuil | [Ipuémbl U MeTOABI OPraHU3aLMHU TexHn4yeckoe oCHalIeHHE
yueOHO-BOCIIUTATEIbHOTO 3aHATHH
npouecca
CrnoBecHbIe pacckas, 6ecena, 0ObSICHCHHE, Nnnroctpanuu, mocobus mo coopke
WHCTPYKTaX, YTEHUE CIIPAaBOYHOM | U MHJIOTHPOBAHHIO  KOITEPOB,
JUTEpaTyphbl TJTaHbI- KOHCIIEKTHI 3aHSATUI
Harnsgasie MOKa3 cXeM COOPKHU KOIITEPOB, HoyTOyK, yueOHbIE KOMITBIOTEPHI
BHJICOPOJIUKOB, IEMOHCTPALIUS MHTEPAaKTUBHAs JI0CKa
UHCTPYMEHTOB, TPOoCMOTP U aHanu3 | kBaapokonte p PIONEER
(hoTO M BHIEO MaTEPUAIIOB. KNIGHT 2MP, nporpammHoe
obecrieueHue , yaeOHO-
[IpakTnueckue IpOrpaMMHUPOBAaHKE KONTepa IJis MeToanyeckuil komrieke ['eockan
BBITIOJTHEHHSI KOHKpeTHOTo 3ajanus | [ImoHep, mporpaMMarops! ams
[IpoGnemuo- BBITIOJTHEHHE 33/1aHUN Pa3HOTO MUKpPOKOHTPOJLIIEPOB.
MTOMCKOBBIE YPOBHS CII0KHOCTH

Cnmcok urepatyphbl.
Jna neoazoza:

1. KonBenmusi o mpaBax pebenka, ogoOpenHas ['enepanpHoii Accambneeit OOH
20.11 1989r.

2. Koncturynus PO.

3. ®enepanbubiii 3akoH Poccuiickoit @eneparuu ot 29.12.2012 Ne 273-D3 «O6
oOpazoBanuu B Poccuiickoii ®enepannn»

4. IIpuka3z Munoopuayku P® ot 29.08.2013 Ne 1008 «O06 yrBepxkaenuu Ilopsnka
OpraHv3alMid ¥  OCYIIECTBICHUS  O0Opa30oBaTEIbHOM  NIESITEIBHOCTH IO
JOTIOJIHUTENbHBIM 00IIEPa3BUBAIOIINM IIPOTpPaMMaM).



5. KonHuenmus pa3BuUTHS JIONOJHUTEIBHOTO OOpa3oBaHusi jaered B Poccuiickoit
®enepanuu 10 2020 roxa;

6. IlocraHoBneHue ITaBHOTO TOCYIapCTBEHHOIO CaHUTapHOro Bpada PO ot
04.07.2014 Ne4l «O BBeneHUM B JACHUCTBHE CAHUTAPHO-3MUIAEMHOJIOTHYECKUX
npasui u HopmatuBoB CanlluH 2.4.4.3172-14»

7. Ilucemo JlemapTaMeHTa MOJIOAEKHOW TMOJIMTUKHA, BOCIUTAHUS W COLUUAIBHOU
noaaepxkku  MwunoOpHayku Poccum ot 11.12.2006TNe06-1844//IIpumepHbie
TpeOOBaHUA K TpOorpaMMam JOMOJHUTEIBHOTO 00pa30BaHusl JETEeH.

Jumepamypa ona nedazo206:

1. benyxun [[.A. JINYHOCTHO OpHMEHTHpOBAHHAs TEJAAroruKka B BOIMPOCAX M
oTBeTax: yueOHoe nocooue.-M.: MIICH, 2006.- 312c.

2. WUneun E.IL Ilcuxonorus TBOpuecTBa, KpeaTuBHOCTH, omapénHoctu. — CIIO.:
ITutep, 2012.

3. Kan-Kamuk B.A. Ilemarormueckoe TBOpuecTBOo. - M.: Ilemaroruka.
[DnexTponnsiii pecype] (http://opac.skunb.ru)

4. Menuunckas H.A. IIpobGrmembl 0Oy4yeHUs, BOCHUTAHHS € TICHUXUYECKOTO
paszButusa pedénka: M3bpannsie ncuxonornueckue tpyasl/ [loa pexn. E.J{.boxxoBuuy.
— M.: MIICH; Boponex: HITO «MOI2K», 2004. — 512c.

5. MManaruna H.H. Ilcuxosoruss pa3BUTHS U BO3pACTHAs IICUXOJIOTHS: ydeOHOE
nocobue s By3oB.-M.: MIICH, 2005.- 288c.

6. Pyounmreiin C.JI. OcnoBbl ob6met ncuxonorun. — CII6.: ITutep, 2008.-713c.:
ui.- (Cepust «Mactepa CUXOJIOTUI).

7. ®enpamreita JI.M. [lcuxomorus pa3BuTHs YeloOBeKa Kak JUIHOCTH: V30paHHbBIC
tpyasl: B 21/ JJ.U. ®enpamreitn — M.: MIICHU; Bopounex: HIIO «MOI3K»,
2005. — T.2. - 456c.

8. H.H.®uposa. Ilonck u TBOpuYeCTBO — cIyTHUKH ycrexa// «JlomomHutensHOe
oOpazoBanue u Bocutanue» Nel0(156)2012. — C.48-50.

9. ABuanus. - http://www.planers32.ru/

10. Atiac aBuanuu. - http://aviaclub33.ru/

11. https://ru.wikipedia.org/wiKi

12. O630pbI KBaApoOKONTEPOB WWW.Yyoutube.com

13. http://heliblog.ru/multikoptery/nachinaem-znakomstvo-skvadrokopterami.html

14. xBagpokontepsl Buaeo http://yandex.ru/video/

15. http://kvadrokoptery.com/
16. http://habrahabr.ru/company/nordavind/blog/181540/
17. http://quadrocopter.ru/



http://opac.skunb.ru/
http://www.planers32.ru/
http://aviaclub33.ru/
https://ru.wikipedia.org/wiki
http://www.youtube.com/
http://heliblog.ru/multikoptery/nachinaem-znakomstvo-skvadrokopterami.html
http://yandex.ru/video/
http://kvadrokoptery.com/
http://quadrocopter.ru/

18. http://ardupilot-meqga.ru/wiki/arducopter/build-your-own-multicopter.html

Jumepamypa 011 demeii:

1. ABuanus. - http://www.planers32.ru/

2. Atnac aBuanmu. - http://aviaclub33.ru/

3. https://ru.wikipedia.org/wiki

4. O630pbI KBaJPOKONTEPOB WWW.Yyoutube.com

5. http://heliblog.ru/multikoptery/nachinaem-znakomstvo-s-kvadrokopterami.html

6. kBaapokonTepsl Buzeo http://yandex.ru/video/

7.http://kvadrokoptery.com/
8.http://habrahabr.ru/company/nordavind/blog/181540/
9.http://quadrocopter.ru/
10.http://ardupilot-mega.ru/wiki/arducopter/build-your-own-multicopter.html

JlononnumenvHnovle unmepHuem-pecypcol:
1.http://multicopterwiki.ru/index.php/— 000011ieHHBIC TEOpETHYECKHE MATEPHUAIIBI O
MYJIBTHUKOIITEpAxX

2. O nBUTATENSAX U PETYISITOPAX:
http://www.avislab.com/blog/brushless01/
http://www.avislab.com/blog/brushless02/
http://www.avislab.com/blog/brushless03/ u Tx.

3. IloneTHbIE KOHTPOJUIEPHI, MATEMATHUKA U (DHIIBTPHI:
http://we.easyelectronics.ru/quadro_and any copters/plata-
upravleniya-kvadrokopterom-nemnogo-teorii.html
http://we.easyelectronics.ru/quadro_and _any copters/plata-
upravleniya-kvadrokopterom-prodolzhaem-razgovor.html
http://we.easyelectronics.ru/quadro and _any copters/plata-
upravleniya-kvadrokopterom-komplementarnyy-filtr.html



http://ardupilot-mega.ru/wiki/arducopter/build-your-own-multicopter.html
http://www.planers32.ru/
http://aviaclub33.ru/
https://ru.wikipedia.org/wiki
http://www.youtube.com/
http://heliblog.ru/multikoptery/nachinaem-znakomstvo-s-kvadrokopterami.html
http://yandex.ru/video/
http://www.avislab.com/blog/brushless01/
http://www.avislab.com/blog/brushless01/
http://www.avislab.com/blog/brushless01/
http://we.easyelectronics.ru/quadro_and_any_copters/plata-upravleniya-kvadrokopterom-nemnogo-teorii.html
http://we.easyelectronics.ru/quadro_and_any_copters/plata-upravleniya-kvadrokopterom-nemnogo-teorii.html
http://we.easyelectronics.ru/quadro_and_any_copters/plata-upravleniya-kvadrokopterom-nemnogo-teorii.html
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http://we.easyelectronics.ru/quadro%20and_any_copters/plata-upravleniya-
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http://we.easyelectronics.ru/quadro_and_any_copters/plata-upravleniya-kvadrokopterom-komplementarnyy-filtr.html
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