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1. IosscHUTEIBbHASA 3aIMUCKA.

PaGouas IIporpaMma pa3pa60TaHa B COOTBCTCTBHUHM C HOPMATHBHO-IIPABOBLIMU
JAOKYMCHTaMMU:

1. ®enepanpHOTO 3aK0HA 00 0OpazoBanuu Ne273 ot 29 nekabps 2012 rona;

2. denepanbHOTO rocy1apCTBEHHOT0 00pa30BaTEIbHOIO CTAHAAPTA OCHOBHOIO OOILEro
oOpa3oBaHus, yTBepxkAEHHOrO npukazoM MuHoOpHayku PD ot 17.12.2010 r. Nel1897
«O0 yTBepKIEHUHM U BBEJIEHUM B JeiicTBUE (enepaabHOro TroCyAapCTBEHHOIO
00pa30BaTENbHOIO CTAHJAPTa OCHOBHOI'O O0IIET0 00pa30oBaHUs»;

3. Ilpukaza Munobpuayku P® ot 29 asrycra 2013 r. N 1008 «O6 yTBepIeHUU
[lopsnka opraHu3alud M OCYIIECTBIEHUS OOpa30BaTENIbHOM JEATENbHOCTU 10
JOTIOTHUTENBHBIM 00111e00pa30BaTeIbHBIM IPOrPaMMaM))

4. TocynapctBenHoit mporpammel Poccuiickoii @eneparuu «Pa3putue oOpa3oBaHus Ha
2013-2020 rogsi», yrBepxaena 22.11.2012 1., Ne 3 2148-p;

Peanuzamust nmporpamMmsl OyA€T NPOXOAWTH Ha 0aze I'AOY YAO «Yykorckuit
OKPYXHOU MPOQUIbHBIN JTULIECH».

Heab: oOyueHne BOCNUTaHHUKOB OCHOBaM POOOTOTEXHUKH, YCTPONUCTBA OECITUIOTHBIX
JIeTaTeNbHBIX anmnapaToB, MPOTrPaMMHUpPOBaHus. Pa3BuTre TBOPUYECKHX CHOCOOHOCTEW B
npolecce KOHCTPYUPOBAHUS U TPOCKTHUPOBAHUS U COOPKHU.

3agaun:

OO6yuaromiue:

- JaTh TEpBOHAYAIbHbIE 3HAHUS O KOHCTPYKIMHM OECIMIOTHBIX JETaTelbHbIX
anmnaparos;

- HAy4YUTh IpueMaM COOpPKM M MPOTPaMMHPOBAHMS OECIMIOTHBIX JIETATEIbHBIX
anmnapaTos;

- MPUBHTH KYJIBTYpPY IMPOU3BOJCTBA U COOPKHU;

- 03HAKOMUTH C MpaBUiiaMu 6e30macHOi paboThl C UHCTPYMEHTAMHU.
BocnursiBaronue:

- (dbopMUpOBaTh TBOPUYECKOE OTHOIIEHUE K BHITIOJIHAEMOMN paboTe;

- BOCIIMTHIBATh YMEHHE pPa0OTaTh B KOJUIEKTHBE, 3(PQPEKTHUBHO pAaCIpPENeNiTh
0053aHHOCTH.

Pa3BuBaromue:

- pa3BUBaTh TBOPUECKYIO MHUIIMATUBY U CAMOCTOSITEITLHOCTB;

- pa3BUBaTh TCUXO(HU3UOJOTHYECKHE KayecTBa YYCHUKOB: TaMsiITh, BHUMaHUE,
CHOCOOHOCTH JIOTUYECKH MBICIUTh, aHAJIM3UPOBATh, KOHIEHTPUPOBATH BHUMAHUE Ha
TJIABHOM.

- Pa3BuBaTh ymMeHUS u3narath MbICIM B YETKOM JIOTUYECKON MOCIEI0BATENbHOCTH,
OTCTanBaTh CBOIO TOUKY 3PEHUS, aHAIM3UPOBATH CUTYALINIO U CAMOCTOSTEIIbHO HAXOIUTh
OTBETHI Ha BOMPOCHI MyTEM JIOTUYECKUX PACCYKICHUH.



AKryaiabHoCcTh: IIporpamma «lIIKONBHBI KBaApOKONTEp»  SABISIETCA IPOrpaMMOM
TEXHUYECKOW HAMPABICHHOCTH.
JlanHasgs mnporpaMma 1O OECHWJIOTHBIM JIETaTEIbHBIM alaparaM TEeXHUUYECKOU
HAIPABJIIEHHOCTH, TaK KaK B Hallle BpeMsl pOOOTOTEXHUKU U KOMITbIOTEPU3ALIUH, pEOCHKA
HEOOXOJIMMO YYUTh Pa30MpaThCsi B CIIOXKHBIX TEXHOJIOTHMSIX, KOTOPBIE OH CaM MOXET
CIIPOEKTHPOBATh, 3aILMIIATh CBOE PEIICHUE U BOIUIOTUTH €r0 B pEalbHOW MOJEIH, T.€.
HENOCPEJACTBEHHO CKOHCTPYHUPOBATh U 3allpOIPaMMHUPOBATb.
AKTYaJabHOCTb Pa3BUTHsI 3TOM TEMBI 3AKIIOYAECTCS B TOM, YTO B HACTOSIIIIMA MOMEHT B
Poccun pa3BuBaroTCs HAaHOTEXHOJIOTHH, JIEKTPOHUKA, MEXaHUKA U IPOrPaMMHUPOBAHUE.
T.e. co3peBaer OsarojaTHas IoYBa AJI1 PA3BUTHS KOMIIBIOTEPHBIX TEXHOJOTHMH U
pobororexHuku. Ycmexu cTpaHbl B XXI Beke OynyT ompeaensiTe HE MPHUPOJHBIE
pECYpPCHI, @ YPOBEHb HHTEIIEKTYaIbHOTO MOTEHIINAJIA, KOTOPBIN ONpeAeaeTCs YPOBHEM
CaMBbIX MEpPEeJOBbIX HAa CETOAHSIIHUNA J€Hb TEXHOJOTHH. YHUKAIbHOCTh OECHMIOTHBIX
TEXHOJIOTUH 3aKII04aeTcsi B BO3MOXKHOCTH OOBEIUHUTH KOHCTPYHPOBAHUE H
IPOrpaMMHUPOBAHUE B OJJHOM KypCe, UTO CHOCOOCTBYET MHTETPUPOBAHUIO MPEMOAABAHUS
UHPOPMATUKH, MAaTEMaTUKH, (U3HUKH, YEpUYCHHs, €CTECTBEHHBIX HAyK C pPa3BUTHEM
WH)XEHEPHOT'O MBIIIIJIEHUS, YEPE3 TEXHUUECKOE TBOPUECTBO. TEeXHNYECKOE TBOPUECTBO —
MOILHBII HHCTPYMEHT CUHTE3a 3HAHWM, 3aKJIa/IbIBAIOLIUI POYHbIE OCHOBBI CUCTEMHOT'O
MblluIeHUs. Takum 06pa3oM, HHXKEHEPHOE TBOPUECTBO U J1aOOpaTOPHbBIE UCCIIEAOBAHUS
— MHOTOIpaHHas JesTeNIbHOCTb, KOTOpas JOJDKHA CTaTh COCTAaBHOM YacThIO
MOBCEJHEBHON KU3HU KaKJO0T0 00yYaroLerocs.
BO3PACT JETEN.
[Tporpamma agpecoBana aeTsim nojpoctkam 14-15 ner.
VYcnoBua Habopa AeTel B KOJUIEKTHB: NMPUHUMAIOTCS BCe JKejarouiue (He MMerolue
MEIULMHCKUX MPOTUBOINOKa3aHuit). HanmoiaHseMocTs B 00beIMHEHUN YCTaHABINBACTCS
B Konnuectse oT 09 10 10 oOyuaromuxcsi B 3aBUCUMOCTH OT HAIIPABJICHUS IPOTPaAMMBI.
CPOKU PEAJIM3ALIMU ITPOI'PAMMBI
ITporpamma paccuurana Ha | ron.
1 rox oOyuenus: 162 gaca B roj.
MecTo Kypca B y4eOHOM IUIaHE Kypca JOMOJHUTEILHOTO 00pa30BaHMs

JlaHHas mporpamma paccuntana Ha 18 yueOHbIX Heenb, 9 4acoB B HeZlelnto, o01iee
KOJIMYeCTBO 4acoB — 162 4. PabGouas mnporpaMma MOMKET pealu30BBIBATHCS C
HCIIOJIb30BAHUEM 3JIEKTPOHHOTO 00ydeHHs (D0) U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texnomoruit (JIOT).

Il1auupyeMble pe3VabTAThI
JInuHOCTHBIE:;

—— (opMupoBaHuE NPOPECCHOHATBHOTO CAMOONPEEIIEHUS, 03HAKOMIIEHUE C MUPOM
npodeccuid, CBSI3aHHBIX ¢ THPOPMALIMOHHBIMA M KOMMYHUKAIITMOHHBIMU TEXHOJIOTUSIMH;
—— (QopMupoBaHue ymeHust paboTaTh B KOMaHJIE;

—— pa3BUTHE BHHUMATEIbHOCTH, HACTOMYUBOCTHU, LEJIECYCTPEMIEHHOCTH, YMEHHUs
IIPE00JIEBATh TPYJHOCTH;



—— ¢opMUpOBaHHE HABBIKOB aHAIM3a U CAMOAHAJIN3a.

IIpeameTHsIe:

—— (QopmupoBaHUe TMOHATHI O pa3IUYHBIX KOMIIOHEHTaX po0oTa U IUIaT(GOpMbI
VEXcode VR (nmporpammubie OJOKM TIO pa3jeiaM, HCIOJHHTEIbHBIC YCTPOMCTBA,
KHOTIKH YTIPABIICHUS U T. [I.);

—— ¢opMUpOBaHUE OCHOBHBIX NPUEMOB COCTABJIICHHMSI MNpPOrpaMM Ha MiaaTdopme
VEXcode VR;

—— (QopMUpOBaHHE ANTOPUTMHUECKOTO U JJOTHYECKOTO CTUJICH MBILUICHHUS,

—— (QopMupoBaHHe TMOHATHH OO0 OCHOBHBIX KOHCTPYKIMSX MPOrpaMMHPOBAHUS:
ycJIOBHBIN orepaTop if/else, mukn while, monsiTue mara mukia.

MeranpenmMeTHbIe:

OCBOEHHE CIOCOOOB pElIeHHs] MPOOJIEM TBOPUYECKOTO XapakTepa B KU3HEHHBIX

CUTYyaIUsX;

—— (¢dopMHupoBaHUE YMEHUH CTaBUTh IIeJlb — CO3JaHHEe TBOPUYECKOW paboTHI,

IUTAHUPOBAHUE JOCTUKEHHUS 3TOM LN, CO3JaHHE BCIOMOTaTENbHBIX 3CKU30B B

nporecce padoThl;

——— UCIOJIb30BaHKUE CPEJICTB MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUN

JUISL pEIICHUs] KOMMYHUKATUBHBIX, IO3HABATEIbHBIX M TBOPUYECKHUX 3a7aY;

—— ¢opMupoBanre HHPOPMAITMOHHON KYJIbTYPHI;

—— (opMHpOBaHUE YMEHUS ApIYMEHTUPOBATH CBOIO TOUKY 3PEHHS Ha BEIOOpP CIOCOO0B

peneHus MOCTAaBICHHOW 3a/1a4H.

[IpeameTHbIE pe3yIbTaThI.

[To oxoH4anuto Kypca o0ydenus yqammuecs g0mxHs SHATD:

- npaBmia 6€30macHoi paboThl HHCTPYMEHTOM;

- npaBmiIa 6€30MaCHOTO YIPABICHUS KBAIPOKOIITEPOM;

- OCHOBHBIE KOMIIOHEHTHI KOHCTPYKTOPOB

- KOHCTPYKTHBHBIE =~ OCOOEHHOCTH  Pa3NUYHBIX  MOJIENCH, COOpYXKEHHH ¢

MEXaHU3MOB;

- KOMIBIOTEPHYIO  Cpexay, BKJTIOYAOIIYIO B cebs rpaduueckuit
SI3BIK TIPOTPAMMHUPOBAHMS;

- BH/JIbI TIOJIBUKHBIX U HETIOJBU)KHBIX COCIMHEHUI B KOHCTPYKTOPE;

- OCHOBHBIE MPUEMBbI COOPKH KOMIIOHEHTOB;

- KOHCTPYKTHBHBIE OCOOEHHOCTH Y3JIOB KBaIPOKOIITEPA;

- croco6 nepeaayy MporpaMmbl B MOJIETHBIM KOHTPOJLIED;

- CaMOCTOATENIBHO PEeIIaTh TEXHUYECKHE 33]]a4ul B IIpoIiecce COOPKU KOHCTPYKTOpa

(mIaHMpOBaHKWE MPENCTOSALIUX JAEUCTBUM, CAMOKOHTPOJIb, MPUMEHSTH MOJYYEHHBIE

3HaHUS, TPUEMbl U ONBIT KOHCTPYHUPOBAHUS C UCIOJH30BAHUEM CIICIIHATBHBIX

AIIEMEHTOB, U IPYTHX OOBEKTOB U T.11.);

YMETh:

- KOPPEKTUPOBATh MPOTPaMMBbI IPU HEOOXOIMMOCTH;

- MPUHAMATh WU HaMEYaTh Y9eOHYIO 3aauy, €€ KOHEUHYIO LETIb.

- IPOrHO3UPOBATH PE3yJIbTaThl PabOTHI;



- IUIAHUPOBATH XOJ] BBIMIOJIHEHUS 3aaHUs;
- PaMOHATILHO BBIIIOJIHATD 3a/1aHUE;

- PYKOBOJUTH paOOTOM TPYMIIBI MIIH KOJIIIEKTUBA;

- YIOPaBIATH KBAAPOKONTEPOM BHYTPU OMEILEHUS U HA YJIUIIE.

@DOopMBI KOHTPOJIA

Bo Bpems npoBeneHus Kypca IpeAnoaracTcss TEKYIUM, TPOMEKYTOUHBIN U UTOTOBBIN
KOHTPOJIb.

Texkymuii KOHTpOJIb MPOBOAMTCS Ha KaXIOM 3aHATUU C LEIbI0 BBISBICHUS
MPaBUILHOCTH MPUMEHEHHS] TEOPETUUECKUX 3HAHUN Ha MpakTuke. TeKylmuii KOHTPOJIb
MOXKET OBITh peajqu3oBaH TMOCPEJACTBOM  clieayrommx Gopm: HabmoIeHue,
WHIWBHUIyaJIbHBIE O€celbl, TECTUPOBaHUE, TBOPUYECKHE pabOTHl, MPOOIEMHBIE
(cuTyaTUBHBIC) 3a7a4H, PAKTHIECKHUE PAOOTHI, KOHTPOJIbHBIEC BOIIPOCHI U T. 1.
OcHOBHbBIE HATIPABJIEHHS U COeP:KaHUe NesITeJIbHOCTH

OCHOBHBIMH HWHTEPAKTUBHBIMA METOJAaMU M TEXHOJOTUAMH OOYUYEHHS SIBISIOTCS
MOJEJIIMPOBAHUE CUTYyallUld, pOJIe, MO3rOBOM IITYypM, JUAJIOTUYECKHE CHUTYallUH,
pediekcusi ombITa, TPYyNmoBas paboTa, KOMaHIHOE B3aWMOJCUCTBHE, [EJIOBBIE U
POJIEBBIC UTPHL.

OcHOBHBIE METO/IbI 00y4YeHH s

1.becena; TpeHuHTH.

2.Ilpaktuueckas padora.

2. Copepxanue padodeil nMporpamMmbl J0NMOJHUTEILHOI0 00pa30BaHMs
«llIkoabHBIH KBaPOKONTEP» (HANIPABJIEHNE: TEXHHYECKOE).

1. BBomnoe 3anarme. Texnuka Oe3zomacHocTd. McTopus pa3BHTHS
KBaJpOKONTEepOB. Pacckasz 0 pa3BUTHH OSCIUIIOTHBIX JICTATCIBHBIX allapaToB B
MHPOBOM cooOmiectBe U B yacTHocTH B Poccum. Ilokas BHaE€O pOTUKOB O
KBagpokonrtepax. [IpaBuia TeXHUKH OE30MACHOCTH.

2. Y4eOHO-METOUYECKUH  KOMILJIEKT 3HAKOMCTBO C JETallsIMU
KOHCTPYKTODpA.

VYyeOHo-metoauueckuit komruiekt WICopter-ynuBepcain (coctaB, BO3MOXHOCTH)
- OcHoBHbIE AeTany (Ha3BaHHE U Ha3HAYCHUE)

- VY31b1 (Ha3HaYEHUE, €IUHULIBI U3MEPEHHUS)

- JIBurarenu

- [TosieTHBIN KOHTpOJLIIED

- AxkxymynsaTop (3apsaka, wucnonb3oBaHue) HasBanus u  HazHaueHUs
JleTaen

3. Teoperuueckass yactb. [leTanum v y31bl KBaJpokonTepa: AKKyMYIATOP.
TexHuka 0€30MaCHOCTH NMPHU OOPAILIEHUHU C AKKYMYJIATOPOM.



OnextpuuectBo. 3akoH Oma Uil ydacTka Lenu. TUIbl akKyMyJsTOpOB, HMX
ycrpoiictBo. Ha3znauenme. Mepbl 0€30MacHOCTH TpH  3apsliKe, pas3psiliKe,
YTUIIU3ALIH.

4. Teoperndeckast yactb. Jletanu u y3ibl KBaJpokonTepa: beckomiekropHbie
nBuratend. TexHWKa Oe30MacHOCTH TpU OOpamleHuH C OECKOJUIEKTOPHBIM
JIBUTATEIICM.

3HakoMCTBO ¢ beckomiektopeiM nBurareneM. OTIMYHE OT KOJUICKTOPHOTO
JIBUTATEIIS.

[IpeumymiectBa u HepocTaTku. OCOOCHHOCTH yCTpoicTBAa. Mepbl 6€30MacHOCTH
NIPY BKITIOYCHHH OECKOJUIEKTOPHOTO JIBUTATENS B CXEMY.

5. Teopernueckas 4actb. Jletanmn u y3iubl KBagpokontepa: IlomeTHbin
KOoHTpoJiep. TexHuka 0e30macHOCTH TMpu  OOpaIieHud C  MOJETHBIM
KOHTPOJIJIEPOM.

[TosieTHBIM KOHTpOJUIEP. YCTPOMCTBO U Ha3HAYEHHUE. PA3HOBUIHOCTH TMOJETHBIX
KOHTpoJIIepoB. OCOOEHHOCTH MOAKITIOUEHUS.

6. Teopernyeckas yacte. Jletanu u y3isl kBagpokontepa: [Ipuémunk. [TynsT
ynpasiieHus. TexHuka 6e30nacHOCTU MpU 0OpaIleHUH ¢ NPUEMHUKOM, MYJIbTOM
ynpasienus. [Ipuemnuk curnana. Haznagenne. Crioco0 npaBUIbHOW YCTaHOBKH
Ha KOpIyce KBaJIpOKOIITEpa.

[IyneT ynpaBnenusa. HazHaueHue opraHoB ympaBieHUS.

7. Teopetnueckass yacthb. Jletanum W y31bl KBajgpokomnrepa: Perynstop
ckopoctu. Texnuka 6€30macHOCTH MPH OOPAIIEHUH C PETyITOPOM CKOPOCTH.
Perynsarop ckopoctu BpaimieHuss MOTOpa. Pa3sHOBHUIHOCTH, XapaKTEPUCTHKHU.
Haznauenue. Crioco6 moakiItOueHuUs.

8. O060011eH1Ee TEOPETUYECKON YacTh- MPOBEPKA TEOPETUUECKUX 3HAHUM.
O060011eH1e MOTYyYEHHBIX TEOPETHUECKUX 3HAHUH, MPOBEPKA MOHUMAHHS OCHOB
6e3omacHOCTH, 6€30macHO pabOTHI.

9. [Tpuémbl paboOTHl pyYHBIM MHCTPYMEHTOM. TexHuka 0e30MacHOCTH MpH
pabote pyuHbIM HHCTpyMeHTOM. COOpKa KopIyca KBaJpOKONTepa.

Hasnauenne pyunoro wunHcTpymenTa. IlpaBuia Oe3omacHoil paboTel Tpu
UCTIOJIb30BaHUU PyYHOTO HMHCTpyMeHTa. COOopKa Kopiyca KBaJpOKONTepa.

10. Ilaiika. OcHoBbl maiiku. TexHuka Oe30macHOCTH TP paboTe ¢
nasbHuKoM. [Taiika. Haznauenue naiiku, e€ mpumenenue. [IpaBuna 6e3omacHoro
oOpamieHuss npu  pabore ¢ mnasuibHMKOM. HapammBanue mnpoBOIOB OT
OECKOJUIEKTOPHOT'O ABUTATEIS.

11.  Tloxpkiro4yeHue perynsiTopa CKOPOCTH.



[Tonkirouenue perynstopa ckopoctu. [lonbop onTuMaibHOrO MecTa Ha KopIyce
KBaJIPOKOIITEPA /JIsl €r0 KPEIUICHHUS.

12.  VYcraHoBKa W TOJKIIOYEHHE IOJETHOrO KOHTpoyuiepa. llomkmtodenue
0ecKOJUIEKTOpHBIX ABuratesneil. [IpoBepka HampaBieHHs BpaleHUs.

VYcTaHOBKa M MOAKIIOYEHHE MOJETHOTO KOHTPOJLIEPA: BHIOOP OpPUEHTALMH IO
HAIPABJICHUIO JTy4ell KBaIpPOKOIITEPA, BEIOOP MPAaBUIBHOTO CIIOCO0A KPETIEHUS K
noprycy  KBagpokonTepa. UTeHHe cXeMbl NOJKIIOYEHUS W MpaBUIbHOE
MOJIKJIFOUYEHNE CUTHAJIBHBIX MPOBOJOB OT PEryisiTopoB BpamieHus. [IpoBepka
HaIlpaBJICHUS BPAILIEHUS] MOTOPOB.

13. Tlomxmrouenue akkymynaropa. I[IpoBepka pabOTOCTIOCOOHOCTH BCeX
cucreM. KannOpoBka perynsTopoB CKOPOCTH.

BusyanpHas mnpoBepka KadecTBa M TpaBWIbHOCTH cOopku. [lomkiroueHue
akkymynsTopa. IIpoBepka pabGoTocmocoOHOCTH Bcex y310B. KanuOpoBka
PETYISTOPOB CKOPOCTH.

14. TlopxiroyeHue TMOJETHOTO KOHTpoOJUIepa K KOMIBIOTEPY. 3arpyska
NPOLIMBKA B MaMsiITh IOJIETHOIO KOHTpOJuiepa. BBICTaBlIeHHE ONTUMAIbHBIX
3HAYeHUI B HACTpoWKax rpaduueckoro uHTepdeiica mporapMel-KoHDUTypaTopa
MultiWiiConf.

[logkiroueHne IOJETHOIO KOHTpOJUIepa K KoMIbloTepy. Hactpoiika cpezsl
nporpammupoBanusi Arduino. BreicTaBieHue ONTHUMaNbHBIX 3HAYCHHH B
HacTpoiikax  rpaduyeckoro  uHTepderica nporapMbI-KoHpUrypatopa
MultiWiiConf.

15. IloarotoBka KBagpoKOINTEpa K TMEPBOMY 3alycKy. YCTaHOBKa
npornesuiepos. [IpoOHbI 3amyck 6e3 B3néTa.

YcTraHOBKa TPOMEIIEPOB, MPEINOIeTHAS MOATOTOBKA KBagpokonTepa. [IpoOHbIH
3amyck. KanubpoBka opraHoB ynpaBieHUs.

16.  Ilepmsrii B3n€T. 3aBUcaHMe Ha MajoW BbIcoTe. [IpuBBIKaHWE K MYIBTY
ynpasnenus. [IpoBepka pabGoT Bcex y3/0B kBaapokonTepa. KoppekTupoBka
3HAYEHUU B HACTPOUKAX ITPOIIUBKHU.

[lepBeiii B37eT. 3aBUCaHWE HA MaJOW BBICOTHI B TomemieHuu. KammOpoBka
OpraHOB YNPABJICHUS.

17. Bznér Ha wMamyro BBICOTY. 3aBUCaHME. YJepkKaHUE KBaJIpOKOMNTEpa
BPYUYHYIO B 33JJaHHBIX KOOpPJIMHATAX.

[IpennonerHast moaroToBka. Baier, 3aBucanue Ha Majgol BBICOTE B MIOMELICHUH.
VY eprkaHue KBaJpOKOINTepa BPYUYHYIO B 3aJJaHHBIX KOOpJMHATAX.

18. Tlomer Ha MaJoil BBICOTE IO TPACKTOPHH.
VYnpasieHue mojaeToM Ha Majaol BBICOTE MO TPAEKTOPUH. Y BEJIMYEHUE IIIOMIAAN
U BBICOTHI HOJIETA.



19. Texamueckoe oOCTy)KHBaHHE KBaJPOKONTEPA. AHAIU3 MOJIETOB, OMIMOOK
MJIOTHPOBAHUS.
Texnudeckoe o0OCITy)XKMBaHHWE KBaApOKONTEepa. AHAJIN3 TIOJETOB, OMIMOOK
MJIOTHPOBAHUS

20. Hacrtpoiika ¢QyHkuuit yaepkaHust BBICOTBI W Kypca. llomer ¢
UCTIOJIb30BaHUEM JTaHHBIX (QYHKIUH.

[logkmroyeHne TONETHOTO KOHTpoJUIepa K KOMIBIOTEpY. BricTaBienue
ONTHUMAJBHBIX 3HAYCHUH B HACTpPOWKax rpaduueckoro mHTepdeiica mporapmsi-
koH(purypatopa MultiWiiConf.

21.  Tloaxmrouenune GPS-npuemnuka. Hactpoiika ero paGoTsl.
[Tonkmouenne GPS-npuemuuka. Hactpoiika ero pa®otsl. IIpoGHBIE MONETHI C
TECTUPOBAHUEM PabOTHI TAHHOUN QYHKITHH.

22.  Tloner ¢ ucnonb30BaHUEeM (PYHKIIHI aBTOMATH3AIIHH.

[Toner ¢ ucnonb3oBanueM GYHKIUMN aBTOMaTH3allMK BHE noMenieHus. [IpoBepka
paboTel  (YHKIOMN aBTOMATU3allMd W JEWCTBUM NWIOTa MPU HUMHUTAIUU
HELITATHOM CUTYalNu.

23. Pazbopka kBaJipoKoNTEepa HA COCTABHBIE YaCTH.

Pa3Oopka kBazpokomTepa Ha COCTaBHbIE 4YacTW IS MOCIEAYIOLIEro
MCIIOJIb30BAHMSI HOBOW IpyImoi o0yJyaromuxcs.

3. TemaTu4yeckoe nJIaHMpoOBaHue padoyeil MPOrpaMmbl

JTOMOJHUTEJbHOr0 00pa3oBannst «lIkoabHBIA KBaApOKONITEP»

(HampaBJieHHe: TEXHHYECKoe).

No HaumenoBanue tembl KonunuecTBo uacoB ®opmel
n/m BCETO [TEOpHsl |MpaKTUKa | KOHTPOJIA
1 Bronnoe 3anstue. Texuuka 6e3omacHoctu. Mctopus 4 3 1
Pa3BUTHUS KBaJPOKOITEPOB.
2 Y4yeOHO-METOANYECKUN KOMITJIEKT 3HAKOMCTBO C 4 3 1
JETAISIMU KOHCTPYKTOpA.
3 Teopetnyeckas yactp. JleTanu u y31bl KBaApOKONTEPa:
AxkymynsaTop. TexHuka 6e30macHOCTH MpU 0OpaIeHUun 5 4 1
C AKKyMYJISITOPOM.
4 Teopernueckas yacTb. JleTanu U y3ibl KBaJpOKOITEpa:
beckomnexkropusle apuratenu. TexHrnka 6€30MacHOCTH 6 5 1
pu 00palieHuH ¢ OECKOJUIEKTOPHBIM JIBUTaTEIEM.
S) Teopernueckas yacts. JleTanu U y3ibl KBaApOKOIITEpa:

[TonerHsiit koHTpOsIep. TexHuka 6€30MacHOCTH MpU 6 5} 1
0OpaIICHNH C MOJIETHBIM KOHTPOJIJIEPOM.




6 Teopetnueckas yacTb. [letanu v y3ibl KBaJApOKONTEpPA: CamocTosiTens
[Tpuémuuk. [lynet ynpasnenus. Texunuka 6ezonacuoctu | 6 5 1 Has pabota
pH 0OpalieHnH ¢ TPUEMHUKOM, ITYJIBTOM YIIPABJICHHUS.

7 Teoperuueckas yactp. Jletanu u y3ibl KBaIpOKOIITEPA:

Perynsatop ckopoctu. TexHuka 0e300aCHOCTH IpU 6 5 1
o0pallleHuu C PErysiTopoM CKOPOCTH.

8 O060011IEeHe TEOPETUUECKON YaCTH- IIPOBEPKA 6 5 1 CamocrosTenb
TEOPETUYECKUX 3HAHUH. Has paboTta

9 [Tpué€mbl paboTHI pydYHBIM UHCTPYMEHTOM. TeXHHKa
0€30MMacHOCTH NP padOTE PYyYHBIM HHCTPYMEHTOM. 4 1 3
COopka Koprnyca KBaJpOoKOITepa.

10 [Taiika. OcHoBbI naiiku. TexHruka 6€30MacCHOCTH PU 4 1 3
paboTe ¢ nasIbHUKOM.

11 [ToaxiroueHue peryiasTopa CKOpoCTH. 6 3 3

12 | YcraHoBKa M OAKIOYEHHUE ITOJIETHOIO KOHTPOJLIEepa.

[ToxxiroueHne 6€CKOUIEKTOPHBIX IBUTATEIICH. 7 2 5
[TpoBepka HanpaBJICHUs BPALICHHUSI.

13 [Tonknrouenune  akkymynstopa.  IIpoepka
paborocrocoOHOCTH Beex cucteM. KannbpoBka 7 2 5
PEryasSTOPOB CKOPOCTH.

14 | IlogkmroueHUE MOJIETHOTO KOHTPOJUIepa K KOMIBIOTEPY.
3arpy3ka IpOIIMBKY B TAMSTh MOJIETHOTO KOHTPOJLIEPA.

BricTaBneHne onTUManbHBIX 3HAYEHUN B HACTPOIKax 7 2 5
rpadudeckoro naTepgeiica mporapMel-KoH(pUTYypaTopa
MultiwiiConf.

15 | [loxroroBka KBaJIpoKONTEpa K MEPBOMY 3aITyCKY. 9 5 7 CamocrosTenb
YcranoBka npornesuiepoB. [IpoOHBIil 3amyck 6e3 B3ETa. Has paboTta

16 IlepBelii  B37m€T. 3aBUCaHME Ha MaJIOH  BBICOTE.

[TpuBbikanwe K MynbTy ynpaeienus. [IpoBepka paboT 13 3 10
BCEX y3JI0B KBajpokonrTepa. KoppektupoBka 3HaueHUi B
HaCTPOMKAaxX MPOUIMBKH.

17 B3nér na manyto BeIcOTY. 3aBUCaHueE. Y IepKaHNe 8 5 6 CamocTosrens
KBaJIPOKOINTEPA BPYUHYIO B 33/IaHHBIX KOOPAMHATAX. Has paboTta

18 [Tosier Ha MasON BBICOTE IO TPACKTOPHH. 8 2 6

19 Texaudeckoe 00CTy)KUBaHUE KBAIPOKONITEpA. AHAIU3 3 3 5

M0JIETOB, OMMOOK MUJIOTUPOBAHUSI.
20 Hactpoiika ¢pyHKIMiA yaep»kaHus BEICOTHI U Kypca. [lonet 14 4 10

C MCITOJIb30BAaHUEM JTaHHBIX (DYHKITHIA.
21 [Toaxmouenne GPS-npuemnnka. Hactpotika ero paboTsI. - 9 5
22 . CamocrosiTenb

[Tonet ¢ ucnonb3oBaHueM (HYHKIIUN aBTOMATHU3AIINH. 7 2 5

Has paboTa
23  |Pa30opka KBaJgpOKOINTEpa HA COCTABHBIC YACTH. 8 3 5
Hr1oro 162 u. 162 | 69 93




4. MeTtoandeckoe odecrneyeHue.

YcnoBus peanusanyuy NporpaMmel.

MaTepUaIbHO-TEXHUYECKUE YCIIOBHS pPEAIN3aLUN ITPOTPAMMBI:

1. YuebHo-meTonuueckuit komriekt WICopter-yauBepcai- 5 HabopoB;

2. 3apsiHOE YCTPOUCTBO — 2 KOMILJICKTA;

3. Habop py4HOTr0 HHCTPYMEHTA;

4. Cpena nporpamMmmupoBanust Arduino;

5. [IporpamMmmHOe 0OeuneueHe MoJIeTHOTO KOHTposuiepa («mporuBkay)MultiWii 2 3;
6. Muctpykuus no c6opke Wicopter;

7. YuebHo-MeToanueckuii komriekT WICopter-6a30BbIii.

N3noxxeHne TeopeTnyeckoro Matepuaia (pakyibTaTUBHBIX 3aHATUI MOKET
OCYIIECTBIISITHCS C UCIIOJIB30BAaHUEM TPAJUIIMOHHBIX CIOBECHBIX M HATJISAHBIX
METOJIOB: pacckas, becena, JeMOHCTpAIHs BUACOMaTEPHAIIOB, HATJISTHOTO MaTepHaa,
a TaK)K€ UHTEPHET PECYPCOB.

[Tpu npoBeaeHnH 3aHATHI MO KypCy Ha MEPBOE MECTO BBIUAYT cieayromue GopMbl
opraHu3anuu paboThl: FPyNIOBas, MapHas, HHAUBUAYaIbHAs.

MeTtobl paboThI: CIIOBECTHBIN, YACTUYHO-TIOMCKOBBIE, UCCIIEA0BATEIbCKUE.
Benyiee MecTo mpu MpoBeCHUH 3aHATUH JTOJKHO OBIThH YIEIEHO 3a/1auaM,
pa3BUBAOLIMM [103HABATENIBHYIO U TBOPUECKYIO aKTUBHOCTD YYaILUXCS.

BaxHbIM yci0BHEM OpraHu3aluu rnpoiecca 00ydeHus sBIsETCs BBIOOp yUUTEIEM
panMoHaNbHOM crucTeMbl (OPM U METOJI0B O0OYUEHHUsI, €€ ONTUMM3ALUS C YUETOM
BO3PACTHBIX OCOOEHHOCTEH yJaruxcs.

5. Cnucok suteparypsl 1 UHTEepHET-pecypcoB.
HNuTepHeT-pecypcsl
http://multicopterwiki.ru/index.php/%D0%97%D0%B0%D0%B3%D0%BB%D0%B
0%D0%B2%D0%BD%D0%B0%D 1 %8F %D 1 %81 %D 1 %82%D 1
%80%D0%B0% D0%BD%D0%B8%D 1 %86%D0%B0 - 06006111eHHbIC
TCOPCTHICCKUC MATCPHUAJIbI O MYJIbTHKOIITCPAX
O nBurarensix U peryisTopax:
http://www.avislab.com/blog/brushless01/
http://www.avislab.com/blog/brushless02/
http://www.avislab.com/blog/brushless03/ u Tx.

ITonerHbIE KOHTPOJIJICPBI, MAaTEMAaTUKaA U (I)I/IJ'II)TPBIZ

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
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