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IlosicHuTeILHAS 3aMUCKA

HpI/I COCTaBJICHUU I[&HHOIZ IMporpaMMsbl aBTOPOM HCITOJIB30BAHBI CJICAYIOINUEC HOPMATHBHO —

IMPaBOBLIC JOKYMCHTEI:

e denepanpHblii TOCYAApCTBEHHBIM 00pa3oBaTelbHBIA CTAaHAAPT OCHOBHOTO  OOILEro
o0pazoBaHus;

e OcHoBHas oOpa3oBareiibHasi porpaMma OCHOBHOTO oOmiero oOpazoBanus MBOVY nuieit
«Co3sBe3aue» Nel31 r.o. Camapa

[TporpamMma cocTaBiieHa Ha OCHOBE:

benunosckas JL.I'. PykoBoacteo npenoaasarens no ROBOTC® s LEGO®
MINDSTORMS®, - M.: /IMK, 2013.

AKTyaJbHOCTD Kypca: [l yqamuxcsi, yriiyoJeHHO U3y4aroluX Kypc HHGOPMATUKH,
AKTYAJIbHBIM ABJISICTCS OBJIAACHUC HABBIKAMHU AJITOPUTMHUYCCKOI'0 MBIIIIJICHU A, 3HAHUEC PA3JIMYHBIX
SA3BIKOB IIPOIrpaMMHUPOBaHUs, YMCHUEC UX CpaBHUBATh, COINNOCTABJIATH, AHAJIU3UPOBAThD. KpOMC TOTO,
OHH AOJIKHBI YMCTDh ITPUMCEHATH A3BbIKH IIPOTPaMMUPOBAHUA JJIA PCIICHUA KOHKPETHBIX
IMPUKJIAAHBIX 3a1a4, BI)I6I/IpaTI) OITHUMAaJIbHBIE CITOCOORI U IMpOrpaMMHBIC CPCACTBA 1A JOCTUIKCHUA

MOCTABJIEHHBIX LIEJIEN.

ge.]m Kypca:

[Iporpamma «becnuiaoTHbIE TEXHOJOTUM U NIpPaKTHYECKas pOOOTOTEXHHKA» OYEHb aKTYalbHO B
HACTOsII[ee BpeMs — 3TO HOBOE HAlpaBlieHWE B HayKe U TEXHUKE, CIHOCOOHOE MpeoOpa3uTh
MIPUBBIUHBIA MUpP yXKe B Onmxaiiiiee gecstuieTue (B HacTOSAMMM MoMeHT B Poccun pa3BuBaroTcst
HAaHOTEXHOJIOTHH, 3JIEKTPOHUKA, MEXaHHUKa U POrpaMMUPOBaHHUE. ).

Ha 3amsatusx ocymectBisercs pabota ¢ oOpa3oBaTelbHBIMM KOHCTpykTOpamu YMK
«Kyxa», crennoBeiii oOpasen «['excakonrep», WICOPTER. Jlns co3ganusi mporpamMmbl
yIOpaBieHusi, MO KOTOpoM OyneT AelcTBOBAaTH MOJIEb, HCIOJIB3YIOTCS CHEIHAIbHbIE S3bIKU
nporpammupoBanus Arduino IDE, a Takxke si3piku nporpammupoBanus MegaPirate u ArduCopter.

B pacnopsikennn oOydaromuxcst OyayT HpeaoCTaBlIeHbl KOHCTPYKTOPHI, B TOM YHCIIE
yueOnble KoMmiuiekchl BIIJIA, ocHameHHblE MHUKPOKOHTPOJUIEPOM, TO3BOJISIOIMIMM CO3/aBaTh
porpaMMupyemMbie Mojenu po6oToB. C €ro MOMOUIbIO YYalUHCS MOXKET 3almporpaMMHUpPOBATh
po0oTa Ha BHINOJIHEHHE ONPEEIICHHBIX () YHKIIH.

[leab: coznanre HEOOXOIUMBIX YCIIOBUN JJIsl IMYHOCTHOTO Pa3BUTHUSL peOEHKa, €ro CoLuaIn3aun

1 1po(heCCUOHATBLHOM OpUEHTAllMM CPeICTBaMU POOOTOTEXHUKU uyepe3 (OpMUPOBAHHUE 3HAHUM,



YMEHHH © HaBBIKOB IPOEKTUPOBAHHS, KOHCTPYHPOBAHUS U YIOpaBJICHUS  CIOXHBIMHU
POOOTOTEXHUYECKHMH YCTPOHCTBAMH.

JUis noCcTIXEeHUS 1IeNy, IporpaMma peliaeT cielyolue 3aAa4um:

v’ (opmupoBaHue y 0OYYArONIMXCS 3HAHWN, YMEHHWH ¥ HaBBIKOB HAYYHO-TEXHHYECKOTO
TBOpYECTBa B chepe poOOTOTEXHUKH;

v’ npuoOuieHre OO0yYArOMIMXCS K CaMOpPa3sBUTHIO B IIPOLECCE OCBOEHHS CIIOCOOOB
WHHOBAIIMOHHOW JEATEIbHOCTH;

v/ MOJrOTOBKA OOYYAIONIMXCS K YYaCTHIO B COPEBHOBAHMSX, JOCTHXKEHHE UMH BBICOKOTO
YPOBHS BBITIOJHEHUS 33JaHUH 110 YIIPABJICHUIO CIIOKHBIMHA POOOTOTEXHUYECKUMHU YCTPOMCTBAMU;

v’ (opMHpOBaHHE YMEHHI MOJIydyaTh 3HAHHUSA W3 Pa3HBIX MCTOYHUKOB, CHHTE3MPOBATH U
MIPUMEHSTH Ha UX TPAKTUKE.

v/ BOCIIUTaHWE y JETEH CEPHE3HOr0 OTHOIIEHUS K CBOMM CIIOCOOHOCTSAM, TPEOYIOIINM
MOCTOSTHHOTO BHUMAaHUS U Pa3BUTHS;

v’ (popMupoOBaHUE y 0OYYAFONIMXCS STUYECKAX HOPM, HPABCTBEHHBIX M BOJIEBBIX KAa4eCTB,
CHOCOOCTBYIOLIMX HanOoJiee MOJHON peau3aluu IpUpoIHON 0JapeHHOCTH;

v/ BOCIIUTaHWE YyBCTBA COTPYJAHHYECTBA, B3aUMOIIOMOIIM B KOJUIEKTUBE, YMEHUS paboTaTh
B KOMaHJIE;

v’ COJIEHCTBUE CAMOYTBEPKICHUIO YEPE3 YUACTHE B COPEBHOBAHUSAX;

v NpoQUIIAKTHKA TIPOSIBJIEHHH OKCTpEMH3Ma B JIETCKOM U TOJPOCTKOBOW  cpejie
(BaHAaMU3M, BpEIHbIE PUBBIUKH).

v’ pa3BUTHE y 00YYAIOIIMXCSA TBOPUECKOTO MBIIIEHHS ¥ TEXHMYECKOTO MUPOBO33PEHHS;

v/ pa3BUTHE CKOPOCTH BOCIIPUSTHS M YMEHHS OBICTPO IPMHUMATE [IPABUIILHBIE PEIICHNUS;

v/ pa3BUTHE NICUXHUUYECKHUX, (PU3UOJOTHIECCKUAX M JINYHOCTHBIX QYHKIMH 00yYarOIIMXC;

v’ pa3BuTHE 0OPA3HOrO U MPOCTPAHCTBEHHOTO MBIIIICHHUS;

4 Pa3BUTHUC MOTHUBAIIMU JIMYHOCTH I[GTGfI " MMOAPOCTKOB K IMO3HAHUIO U TBOPUCCTBY.

Hﬂaﬂl/lpyeMble pe3yJabTaThbl

IIpenmeTHble pe3yibTaThI

- 3HaHMe MpaBUiia TEXHUKHU O0e3011acHOM paboThl;

- 3HaHUE OCHOBHbIE  KOMIIOHEHThl  pOOOTH3UPOBAHHBIX  IPOIPAMMHO-YIIPaBISEMbIX
YCTPOWCTB;

— 3HaHHUE KOHCTPYKTUBHbBIE OCOOCHHOCTH Pa3IMYHbIX MOJIENIEH, COOpYKEHUI U MEXaHU3MOB;

- 3HaHHUE KOMIbIOTEPHYIO Cpeay BU3YyalbHOTO IPOTPaMMHPOBAHUS pOOOTOB;

— 3HaHHUC BUJbI IIOABHXXHBIX U HEIIOABUXXHBIX COGI[I/IHeHI/Iﬁ B KOHCTPYKTOPCE,

- 3HaHUE OCHOBHbBIE IIPUEMbI KOHCTPYUPOBAHUS POOOTOB U YIIPABIIIEMbIX YCTPOICTB.

- yYMETb IEMOHCTPUPOBATh TEXHUUECKHUE BOZMOKHOCTH pOOOTOB;

- yMeTb CaMOCTOSITEJIbHO pelllaTh TEXHWYECKUE 3aJaud B IIPOLEccCe KOHCTPYMPOBAHUS
po6OTOB (MIAHUPOBATH MPEACTOSIINE ACUCTBHS, IPUMEHSTH MMOJTYYCHHBIC 3HAHUS, TIPUEMBI



U ONBIT KOHCTPYHPOBAHHS C WCIIOJF30BAHUEM CIEIHAIbHBIX 3JIEMEHTOB, WM JIPYTUX
00BEKTOB);

YMETh CO3/1aBaTh PEAJbHO JIEHCTBYIOIIME MOJETH pPOOOTOB TMPH IMOMOIIH CIEIHATHHBIX
AJIEMEHTOB TI0 pa3pabOoTaHHOU cXeMe, IO COOCTBEHHOMY 3aMBICITY;

YMETh CO3/1aBaTh MPOTpaMMbl Ha KOMIIBIOTEPE Ui PAa3IUYHBIX pPOOOTH3MPOBAHHBIX
YCTPOKCTB, KOPPEKTUPOBATH MTPOTPAMMBI TIPH HEOOXOAUMOCTH;

yMeTh paboTaTh C JIUTEpaTypol, katajoramu, B MHTepHere (u3yyarb M 00pabaThIBaTh
nH(pOpMAITHIO).

MeTanpeaMeTHbIE Pe3VJIbTAThI

- YMEHHE CTaBUTh U (HOPMYIUPOBATh JUIsl ce0sl 3aJauu B IO3HABATEJIBHOM 1€ATEIbHOCTH;
- YMEHHE pa3BUBATh MOTHBBI U HHTEPECHI CBOEH ITO3HABATEIIBHON JEATEIBHOCTH;

- YMEHHE COOTHOCUTH CBOM JICHCTBUS C IUIAHUPYEMBIMU PE3yJIbTaTaMU;

- YMEHHE OCYILIECTBIIATh KOHTPOJIb CBOEH AESITEIBHOCTH B IPOLECCE JOCTUKEHNUS

pe3yiabTaTa;

- YMEHHUE OLICHUBATh MPABWJIHLHOCTH BBHITIOJIHEHUS TIOCTABICHHON 3a/1a4H;
- BJIQJICHHE OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH, IPUHSATHS PEIICHHIA;
- YMEHHUE CO3/1aBaTh, MPUMEHIThH U MPEOOPa30BHIBATH 3HAKU U CUMBOJIBI, MOJCIIA U CXEMBI

JJIA PCIICHM A ITO3HABATCIIBHBIX 3a/1a4,

- hOopMHPOBAHUE U PA3BUTHE KOMIETEHTHOCTH B O0JIACTH MCIIOIB30BaHM UH(HOPMAITHOHHO-

KOMMYHUKaIMOHHBIX TGXHOHOFHﬁ;

- YMCHHEC OCO3HAHHO HUCIIOJb30BAaTh PCUCBLIC CPCACTBA B COOTBETCTBHUH C 3ajadei

KOMMYHHUKAIIUH JUIsl BBIPQXKEHUSI CBOUMX YYBCTB, MbICIIEH U IOTPEOHOCTEN;

- YMEHHE OPraHU30BbIBAaTh Y1€OHOE COTPYAHUUYECTBO U COBMECTHYIO JAESITEIBbHOCTD C

YUUTCIIEM U CBEPCTHHUKAMMU, pa60TaTI) HHIUWBUAYAJIBbHO U B I'PYIIIIC.

JIMYHOCTHBIE Pe3VJbTAThI

BOCIIMTAHHUC MMAaTPUOTHU3MA, YBAKCHHUSA K OTGLIGCTBy, YYBCTBa OTBCTCTBCHHOCTH U O0JIra nepea
Pomunoii;

q)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'0O OTHOWICHUA K YUYCHHIO, TI'OTOBHOCTU H CIOCOOHOCTH
00yJaronMXxcsi K CaMOPa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHBAILIMU K OOYYCHHIO, a
TaK)kKe Ha OCHOBE (POPMUPOBAHUS YBAXKUTEILHOTO OTHOLIEHUS K TPYY;

(hopMHPOBaHKE 0CO3HAHHOTO, YBOXKHUTEIHLHOTO H JIOOPOKEIATSILHOTO OTHOIICHUS K IPYTOMY
YeIIOBEKY, €ro MHCHHIO, MHPOBO33PEHUIO, KYJIbTYpe, S3bIKy, BEpe; TOTOBHOCTH W
CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JrOAbMHA U JOCTUTATh B HEM B3aUMOIIOHUMAaHUs,
OCBOCHHE COLIMAJIBHBIX HOPM, NpaBUJ MOBEACHMS, pojied U (OpM COLHUAIbHON >KU3HU B
rpynmnax u cooOIIecTBax;

q)OpMI/IpOBaHI/IC HPAaBCTBCHHBIX YYBCTB U HPAaBCTBCHHOI'O ITIOBCACHUA, OCOSHAHHOI'O U
OTBETCTBEHHOI'O OTHOIIIEHUSA K COOCTBEHHBIM IMOCTYIIKaM;

q)OpMI/IpOBaHI/IC KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTU B 06H1€HI/II/I U COTPYAHHUYCCTBE CO
CBEPCTHHKAMH, JE€ThbMHU CTapIIEr0 W MJIQANIET0 BO3pacTa, B3POCIBIMH B IPOIECcce
00pa3zoBaTeNbHOM;

(dhopmMupoBaHHE IIEHHOCTH 3JI0POBOTO M 6€30TaCHOT0 00pa3a KU3HH.

BocnurarejbHbIe PeE3yJdbTaThl

Pe3yabTaThl NepBoro ypoBHsi

npuoOpeTeHne 3HaHUM 00 HHTEIJIEKTyalbHOM AEATeNbHOCTH, O CHOC00ax M CpelCTBax

BBITIOJTHEHUS 3aJaHUH;

(dbopMHUpOBaHKE MOTHBALMH K YUCHUIO Y€PE3 BHEYPOUHYIO JIESTEIbHOCTD.

DopMBI IOCTHKEHHS: TECTUPOBAHHUC




Pe3yabTaThl BTOPOro ypoBHst

e CaMOCTOSATEIHHOEC WJIM BO B3aWMOJICHCTBUM C TIEAaroroM, 3HAYMMBIM B3POCIBIM
BBITIOJTHEHUE 3aJaHUS JAHHOTO TUTIA, U1 IAHHOTO BO3PAacTa;
e YMEHHE BBICKA3bIBaTh MHEHHE, 000011aTh, KJIacCU(DUIIMPOBATH, 00CYKIATh.

DOopMEBI IOCTKCHUS COpPCBHOBAHM B JIMIICC

Pe3yabTaThl TpeThero ypoBHs

e VYMCHUC CaMOCTOATCIBHO IIPUMCHATH HN3YYCHHLBIC CHOCO6BI, IIPUMCHATH IMOJIYYCHHBIC

YMEHUs HA MPAKTHKE

DOopMEBI IOCTKCHUS y4aCTue B rOPOACKHUX COPCBHOBAHUAX, IMMOATOTOBKA UCCIICA0OBATCIBCKUX

pabor
TemaTnueckoe nianuposanue (1 rox o0y4yenus)
Ne Ha3Banue temsl KosmuecTBo yacos
m\it Teopus | IIpakTuka Bcero
1. | BBonHoe 3ansTHe. TexHuka O€30MacCHOCTH W IpaBHIIA 1 - 1
MOBEJICHUS B KJIacce.
OcHoBbl  pabotel ¢  koHcTpykTopoM WICOPTER-
yHuepcan u YMK «Kyxa»
2 | Cpena KOHCTpYMpPOBaHHSI - 3HAKOMCTBO C JIETaISIMU 1 1
KOHCTPYKTODA.
3 | OOuye noHATUS a3pOAUHAMUKH, TEOPUU TTOJIETOB. 1 1
4 | Perynaropsl, KoHTpoJuiepbl. IlojieTHblE KOHTpOJLIEPHI 1 1
WICOPTER u YMK «Kyxa».
5 | IlonsiTue pydHOTO HM  ABTOMATHYECKOTO  IOJIETA. 1 1
OCHOBHbBIE IOHATHS BO3TyITHOM pOOOTOTEXHUKH.
6 | OCHOBBI ~ HACTpPOMKM  pEryasiTopoB M  TOJETHBIX 1 1
KOHTpOoJUIepoB. [Iporpammaropsl.
7 | 3HaKOMCTBO € BUHTOMOTOPHOM TpyNIoW M JaTYUKaMu 1 1
MIOJIETHOTO KOHTpoJuiepa. TecTupoBaHue BUHTOMOTOPHOM
Ipymnbl (CUiia TATH).
8 C6opka  neratomeil  maaTtpopMbl  KOHCTPYKTOpa 1 1
WICOPTER-yHnusepcai.
9 | O6yuaromuii pexxum ympasiaeHuss BIIJIA (6e3 yduera 1 1
(pOHTaIBHOIO HAIIPABJICHUS)
10 | Vapasnenue BIIJIA B yueOHOM pexkume (B3JIeT-TIOCAIKa, 1 1
NBUKEHHE B3aJ-Bliepes, JBUKEHHE C (POHTAIbHBIM
CKOCOM)
11 | CamocrosiTenpHas TBOpUECKas paboTa 0OydaroIInXcs. 1 1
12 | Yopasnenue BITJIA 6e3 oOyuaromiero pexxuma (¢ y4eTom 1 1
(pOHTAIBLHOIO HAIPABJICHNUS).
13 | Yopasnenue BIIJIA — nBuxeHre OOKOM. 1 1




14 | Yopasnenue BIIJIA — nBuxeHue 1o KBaapary 1

15 | CamocrosiTenpHas TBOpYECKas paboTa 00yJaronuxcs. 1

16 | OcuoBel [IW-perynupoBanust BIUIA. 3amaun ITHU/I- 1
pErylnupoBaHusl.

17 | JlaTuuK  MOJETHOTO  KOHTpOJUIEpa -  THPOCKOIL. 1 1
[IporpaMMHOE BKIIIOYEHHE U OTKJIIOUYEHHUE THPOCKOIIA.

18 | CamocrosiTenpHasE TBOpUECKask paboTa 0OyJaroIIXCs. 1

19 | JaTuuKu TOJIETHOTO KOHTpOJUIEpa — aKCelepoMeTp u 1
6apomeTp. BcTpoeHHbIe U BHEIIHUE JATUYUKH.

20 | IIporpaMMHOE€ BKIIIOYEHHE W OTKJIKOYEHUE JATYUKOB 1 1
MIOJIETHOTO KOHTPOJLIEpa.

21 | bnok ynpaBnenuss BIIUIA mo Wi-Fi, moakmiouenue x 1 1
MI0JIETHOMY KOHTPOJIIIEPY.

22 | I'paBUMeTpHYECKOE YIPaBJICHUE BITJTA c 1 1
UCIIOJIb30BAHUEM  COBPEMEHHBIX KOMMYHUKAIIMOHHBIX
YCTPOWCTB.

23 | [IN-perynupoBanne TOJETHOTO KOHTpoJUiepa IS 1 1
I'PaBUMETPUUECKOTO yIIPaBICHHUS.

24 | Pa3zpaOoTKa KOHCTPYKIMI Il COPEBHOBAHMIA. 1

25 | CamocrosTenvbHass pabora B cetu HMHTEpHET, 0030p 1
MHUPOBOM MpakTUKK wucnosub3zoBanusd bBIIJIA wu mnowuck
TEMaTU4YECKUX COPEBHOBAHUH .

26 | Ilonatue  monetrHoro  3ajzaHus.  MojenupoBaHue 1 1
BO3JYIIHOM TPacCHI.

27 | IIpo4HOCT, W JETKOCTh KOHCTPYKLMHM U  CIIOCOOBI 1 1
MTOBBIIIEHUS IPOYHOCTH.

28 | Pa3paboTka KOHCTPYKITUHU TUTST COPEBHOBAHUH 1 1
«Bo3nymHas tpaccay.

29 | IloaroToBka K COpEBHOBAHUSIM B JIMIIEE 4 4

30 | [logBeneHue UTOTOB. 2 2

Hroro 10 24 34
Conepxanue (1 roa odyueHus)

£

= Ha3Banue Tembl Coaepixanue

2

1 BBognoe 3amsartue. TexHuka Teopus: Pacckas O  pPa3BUTHM  BO3IYIIHOU
0e30MacHOCTM M MpaBwia | POOOTOTEXHUKU B MUPOBOM COOOILECTBE U B YACTHOCTH
IIOBEJICHNUS B KJ1acce. B Poccun.
OcHoOBBI paboTsl c | [Ipaktuka: Iloka3 BuAeOpoIMKOB O poboTax u
koHcTpykTopoM ~ WICOPTER- | poGoTocTpoenun.
yHuBepcan 1 Y MK «Kyxay. [TpaBusna TexHuKH 6€30MACHOCTH.

2 Cpena  koHcTpyupoBanus - | Teopusi:  KoncTpykTop  (cocTtaB, BO3MOXHOCTH).
3HAKOMCTBO c neransimu | OcHOBHbIE JieTanu (Ha3BaHUE U HazHaueHue). JlaTuuku
KOHCTPYKTOpA. (Ha3HAYeHUE, €AUHULIBI U3MEPEHNUS).

Bunromoropnas rpynmna. Onements! BITJIA.
AKKyMyIATOp (3apsiaKa, UCIOJIH30BAHNUE).
[Ipaktuka: Ha3Banuss u Ha3zHaueHus pAetaneil. Kak
MIPABUWIILHO PA3JI0KUTh JIETAIH B HAbOpe.

5




3 Ob6uue noustust | Teopus: [loHsiTHE a’poaMHAMMKH, €€ OCHOBHbBIE
a’pOIMHAMUKH, Teopun | nosioxkeHud. [lonvemuas cuna. Kppiio, BUHT, MOTODBI.
ITOJIETOB. Bo3nymHoe Teno, OCHOBHBIE TPUHLUIBI MOJETA.

[lonsiTe camonera, BepToJieTa U MYJIbTUPOTOPHOTO
amnmapara.
IIpaxTuka: JlemoHcTpanysi paboThl BO3IyLITHOTO BUHTA.

4 Perynsaropsl, KoHTpoJuiepsl. | Teopus: Bunsr MOTOPOB, HCIIOJIb30BAHUE
[TonerHsie KOHTpPOJIIEPHl | OECKOJIEKTOPHBIX MOTOPOB. Perynsitopel MOTOpPOB,
WICOPTER u YMK «Kyxa». IIOHATHE KOHTPOJUIEPOB, YIPABISIIOUIUMX  IOJIETOM.

[lonsiTe cxemMOTexXHMKH, oOmas wuHdopMauus o
YIPaBISIOLIEH JIEKTPOHUKH KBAJAPOKONITEPA.
[Ipaktuka: JlemoHcTpauus paOOThl  yHpaBJIsIOIIEn
AJIEKTPOHUKHU KBaJIPOKONTEPA.

5 [Tonsatne pPy4HOTO n | Teopusa: VYmnpasinenne nonerom bBIIIA. Ilpusnaku
ABTOMAaTHUYECKOIO noJiera. | OecnuiioTHOro nmosera. Bo3gymsbii  kogexkc P®.
OcHoBHble NOHATUSA Bo3AyIIHON | [loHaTtne  Bo3gymHON  pobOotorexHuku. [loHsTue
POOOTOTEXHHUKH. HaBECHOI'O 000py/10BaHUSL. Pyunoi,

ITOJIyaBTOMATHYECKUI U aBTOMaTUYECKUI TTOJIET.
[Ipaktuka: JIlemMoHCTpanuss BapuUaHTOB HAaBECHOTO
obopynoBaHusi W OOBsICHEHHE a30B ToJéTa Ha
MYJIBTUKOIITEPE.

6 OcHoBBI Hactpoiiku | Teopusa: Mcnosb3oBaHuE peryiasiTopoB MOTOPOB JUIS
pPErylATOpOB M MOJETHBIX | T€Hepaluu CUTHAJA. O61ue MIPUHLIUTIBI
KOHTPOJUIEPOB. [IPOrpaMMUPOBAHUS I0JIETHOTO KOHTpOJIIEPA.
[IporpamMmmMaropsl. [Iporpammarop, ero Ha3HaYEHUE.

[Ipaktuka: IlepBeiii monér. (Ecim otcyrcTByeT
cOOPOYHBIN KOHCTPYKTOP, @ €CTh TOTOBBIE aIllaparhl)

7 3HakoMCTBO ¢ BUHTOMOTOpHOU | Teopus: [loHsTHE U 3HaYEHNE BUHTOMOTOPHOM TPYIIIBI
rpynnomn U natunkamu | BIIJIA. Pacyer m TectnpoBaHHe CHIIBI TATM MOTOPOB.
MIOJIETHOTO KoHTposuiepa. | [loneTHblit KOHTposiep, €ro »sjJeMeHTHas O0a3a u
TectupoBaHW€ BUHTOMOTOPHOM | OCHOBHBIE JAaTYMKU — THPOCKOI, aKCEIEPOMETD,
IpyMIbl (CUiia TATH). 6apometp. [IpuHLIUIIBI B3aUMOCBSI3U 1aTYHKOB.

[IpaxTuka: OtpaboTka B3;1€Ta Ha HEOOIBIIYIO BBICOTY U
markoi mocanku. (Ecim  orcyrcTByer cOOpOYHBIN
KOHCTPYKTOP, @ €CTh TOTOBBIE aIaparhl)

8 Coopxka neraromeit iargopmel | Teopus:  COopka MoAeIM MO  UHCTPYKIHH €

KOHCTPYKTOpa WICOPTER- | mpenoaaBaTenem.
YHHUBEpCal. [Ipaktuka: Ilaiika  peryiasiTopoB U MOTOPOB.
[loouepenHplii W CHHXPOHHBIM 3allyCK BpallCHUs
BUHTOB.  [IpoBepka  MNpPOYHOCTM U  JIETKOCTH
koHCTpyKuuu.(OTpaboTka B371€Ta Ha  HEOOJBIIYIO
BBICOTY u Msrkod mocaaku. .(Ecmu otcyrcTByer
cOOPOYHBIN KOHCTPYKTOP, @ €CTh TOTOBBIE aIlllapaThl))

9 OO6yuatromuii pexuMm | Teopus: Pexxumsl monéra BITJIA
ynpasieHus: bITJIA (6e3 yuera | [IpakTuka: Vnpasnenue  BIIJDIA  mocpencTtBom
(pOHTAIBHOTO HAMPABIICHHUS]) paguonynbTa. OOywaromuii  pexum  (6e3  yuera

(GpOoHTaIBHOTO HaIpaBJICHUS) MAJIOTUPOBAHUS.
BxitoueHne U OTKIIOYEHHE  PEXKUMA,  YCIOBUS
MIPUMEHEHHUSL.

10 | Yopasnenue BIIJIA B yuebnom | Teopusi: OcHoBbl MaHeBpupoBanus Ha BITJIA.
pexuMe (B3mer-niocanka, | [IpakTuka: Vnpasnenue  BIIJDIA  mocpenctBom
JIBUKEHHE B3aJ-BIiepe]l, | paAuonyipbTa — OTpabOTKa B3JIeTa M TOCAJIKH,




IBUKEHHE C  (DpOHTAIBHBIM

3aBHUCaHHUuA B O)IHOI\/’I TOYKH, IABHIXCHUC B3aI-BIICPCH,

CKOCOM) JIBHKECHHE B3aJ-BIIEpE] € TOBOPOTOM Ha 15 rpaaycos.

11 | CamocrositenbHas TBopueckas | Ilpakrtuxa: OTpaboTKa MOTy4€HHBIX HaBBIKOB MOJETA.
pabora.

12 | Yopasnenue BITJIA 6e3 | Teopusa: OcHoBbl ynpasinenus bBIIJIA B BocbmHu
oOyyJaroriero pexuma (C y4eToM | MIOCKOCTSX.

(pOHTAIBHOTO HAMIPABIICHUS). [IpakTuka: Vnpasnenue  BIIJDIA  mocpenctBom
paauonyiabTa B BOCBMHU IIIOCKOCTSX (B3ai-BHEpen,
BJICBO-BIIPABO, BJIEBO-BIPaBO MO ocu ((pOHTATIHLHOE
HaIpaBJIEHUE), BBEPX-BHU3)

13 | Yopasnenue BITJIA — | Teopusi: OcHoBbl ympasinenuss BIIJIA mpu cuimbHBIX
NBIDKEHUE OOKOM. KpEHax.

[Ipakruka: VYmpasnenune  BIIDIA  mocpenctsom
paauonynbTa — apwxkenue BIIJIA ¢ moBopotom Ha 45,
90 rpaaycos.

14 | Yopasnenue BITJIA — | Teopus: OcHoBbsl ynpasienuss BIUJIA npu nBuxenuu
JBUKEHHE 10 KBaApaTy 10 TPAEKTOPHUHU.

[Ipakruka: VYmpasnenne  BIIJIA  mocpenctsom
paauonyabTa — ABM)KEHHE [0 TPACKTOPUH KBapara.

15 | CamocrositenbHas TBopueckas | Ilpaktuka: OTpaboTka MOJYYEHHBIX HaBBIKOB IOJIETA
pabora. 110 TPACKTOPHUH .

16 | OcuoBel IIW/-perynupoBanus | Teopus: Ilpunuun ITMJI-perynupoBanHus MOJETHOTO
BILIA. 3anaun [INA- | kotposiepa, Ha3HaueHue W Qynkuuu.  [THAJI-
peryinupoBaHusl. [losieTHpIil | peryaupoBaHue TMOJIETHOTO KOHTpOJUIEpa, M0aA00p
KOHTpOJLIEP KOHCTPYKTOpa | MHAWBUIyaJIbHON HACTPOUKH YIPaBICHUS.
WICOPTER u YMK «Kyxa». [Ipaktuka: 3nakomctBo ¢ I[IM]I-perynupoBanuem Ha

MIPaKTHKE C OMOILBIO POrpaMmMarTopa.

17 | Jatuuk nojietHoro | Teopusi:  IloHsiTue TrHUpOCKOMa, €ro Ha3HA4YEHUE.
KOHTpojuiepa - rupockor. | [Ipaktuka:  DKCIEpUMEHTAIBHOW  BKIIOYCHHE U
[IporpaMMHOE BKJIIOYEHHE M | OTKJIFOUEHHE T'MPOCKOIIA OJETHOIO KOHTPOJIEpa.
OTKJIFOYEHHE THPOCKOTIA.

18 | CamocrositenbHas TBopueckast | Ilpaktuka: OTpaboTka MOJYYEHHBIX HaBBIKOB IOJIETA
paboTa 00yJarOIUXCH. 110 TPACKTOPHUH ,a Tak ke HacTpouku BIIJIA.

19 | datunku nosnerHoro | Teopusi: Ilonstue akcenepomerpa u OapoMerpa, HX
KOHTpOJUIepa — akCeIepoMeTp | Ha3HaueHue U (GyHKIuU. JomomHuUTEnbHBIE (YHKIUH
u Oapomerp. BcTpoeHHble M | mojieTHOro KoHTpoJuiepa. I[loHsATHE BCTPOECHHBIX H
BHEIIHHUE TaTYUKH. MOAKIIIOYAEMBbIX JATYUKOB.

[Ipaktuka: Ilon€r Ha KBagpoKomTepe IO TPACKTOPHUHU
«BOCBMEDPKA»

20 | IIporpammuoe BxiroueHne u | Teopus: IlocnenoBaTenbHOE MPOrpPaMMHOE BKIIIOUEHUE
OTKJIFOUEHHUE JaTYUKOB | U OTKIIOYEHHE JAaTYMKOB IIOJIETHOIO KOHTpoOJIIepa ¢
MIOJIETHOTO KOHTPOJLIEpa. AKCIEPUMEHTAJIbHBIMU [I0JIETAMU B PYYHOM PEKHUME.

[Ipakruka: [IpuMeHeHNE TEOPUTUUECKUX CBEACHUN NpU
I10JIETAX 10 TPACKTOPHUH.

21 | bnox ynpasinenuss BIUIA mo | Teopus:  AnbTepHAaTHMBHBIM  KaHal  yIpaBJCHUs
Wi-Fi, ITOJIKJIIOUEHUE Kk | koHCTpykKTOopoM WICOPTER c ucnonszoBanuem Wi-Fi
MIOJIETHOMY KOHTPOJIIEPY. MOYJIS.

[IpaxTuka: 3arpy3ka nporpaMMbl YIpaBjie€HUs MOJIETOM
nox onepail.cuctemy Android.

22 | I'paBuMeTpHUYECKOE Teopus: IloHATHE TIPaBUMETPUYECKOTO YIPABICHUS
yIIpaBJICHUE BITJIA ¢ | BIUIA.

HCII0JIb30BAHUEM IIpakTuka: DKciepuMeHTalIbHbIE MOJIETHI.




COBPEMEHHBIX
KOMMYHHMKAI[MOHHBIX
YCTPOWCTB.

23 | [IN-perynupoBanue Teopusi: Otpaborka mnonera BIUIA mno kanamy
koHnTposuiepa  WICOPTER wu | ynpaBnenus Wi-Fi.

YMK «Kyxa» st | Ilpaktuka: IIW/I-perynmupoBanne BIIJIA ¢ yderom
IPaBUMETPHUUECKOTO IbTEPHATUBHOTO YIPABJICHUSI.
yIpaBJeHUSI.

24 | Pa3pabotka xoHcTpykumit st | Ilpaktuka: Bpibop  onTtumanbHOM — KOHCTPYKLUH,

COpPEBHOBAHUII. U3TrOTOBJICHUE, UCIIBITaHUE u BHECEHUE
KOHCTPYKIIMOHHBIX U3MEHEHUII.

25 | CamocrositenbHas pabora B | [Ipaktuka: ~ CamocrtositensHass — paboTa,  BBIOOp
ceTu WnTepner, 0030p | COpEeBHOBaHUI Al y4dacTUsl C Y4YETOM TOJYyYEHHBIX
MHUPOBOM MIPaKTUKU | HABBIKOB YIIPABJICHUS MYJIbTUKOIITEPOM.
ucrionb3oBanuss  bIUIA  m
MTOUCK TEMaTU4YECKUX
COPEBHOBAHUM.

26 | [lonstue monernoro 3ananusi. | Teopus: Buapr 3amau  BIUIA, xputepunm oneHku
MopenupoBaHue BO3IYIIHOW | BBIIOJIHEHHUS. [lonsaTne BO3YIIHOU Tpacchl,
Tpacchl. MPEMSITCTBYS, UX MPEOJI0JICHUE.

27 | IIpouHoCTh 51 JIETKOCTh Teopus: [lonsaTHE «IIPOYHOCTH KOHCTPYKLIAN.
KOHCTPYKLIMH U CIIOCOOBI IIpaxtuka: Iloka3 BuumeoponukoB o bIIIA, Bumax
MTOBBIIIEHUS IPOYHOCTH. KOHCTPYKTUBHBIX 2JIEMEHTOB.

28 | Pa3pabotka xoHcTtpykuuu s | [Ipaktuka: VcnblTaHue KOHCTPYKIMM U HACTPOWKH.
copeBHoBaHuM  «Bo3mymHas | Ycrpanenue HeucnpaBHOcTeld. (CoOBEpIICHCTBOBAHUE
Tpaccay. KOHCTPYKIMH.

29 | [logroToBka K | [Ipakruka: McnplTaHne KOHCTPYKIMHM W HAaCTPOMKH.
COpPEBHOBAHUSIM. VYcrpanenue HeucnpaBHocTed. CoBepLUICHCTBOBAHHE

KOHCTPYKIUH.
30 | IloxBenenue UTOTOB. [TpakTuka: [IpoBenenue COPEBHOBAHMI. 3armmura
VHIMBUAYaTIbHBIX M KOJUIEKTUBHBIX ITPOEKTOB.
TemaTnueckoe nuiannposanue ( 2 rog od0y4yeHusi)
Ne Tema 3ansaTUA Kosnu. yacos
m\it Teopus | IIpakTuka Bcero

1. | Texuuka 6e30macHOCTH. 3HAKOMCTBO C 1 1
pactumperHbsiMu HacTporikamu [T /I-perynupoBanus.

2 | 3nakomcTBO npounBkamu MegaPirate u Ardupilot. | |

3 | IlporpammupoBanue nojeta mo toukam GPS. 1 1

4 | Uzyuyenne npumenenns GOOGLE kapt nns mosera. 1 1

5 CamocTosATensHOE MPOTPAMMHUPOBAHHE TTOJIETA C 2 2
npuMeHeHueM cranaapTHoro uarepdeiica CRIUS u
GOOGLE kapr.

6 | OKCTpeHHble KOMaH/Ibl BO3BPATa B UCXOJHYIO TOUKY. 1 1

7 | llpakTudeckas paboTta — oTpabOTKa MOJIETa 10 TOYKAM 2 2
GPS.

8 | IIpaktrueckas pabota — oTpabOTKa MOJIeTa MO0 TOUYKaM 2 2
GPS ¢ 3KCTpeHHBIM NpepbIBAaHUEM OJIETA.

9 | IloHsiTHE NONOJHUTEIBHOTO POOOTOTEXHUYECKOTO 1 1
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obopynoBanus (3D-cTabunu3upoBaHHbIN NOBEC)
10 | IlonsTue monera ot neporo Jjuua FPV. 1 1
Pannonepenaua curnana c 6opra Ha 3eMJIIO.
11 | IlpakTudeckas paboTa 1o ucnoiabp3oBanuio 3D- 2 2
CTaOMJIM3UPOBAHHOTO TOJIBECA.
12 | CamocrosiTenpHasi TROpUecKas padoTa. 2 2
13 | IlpakTdeckoe OCyIIeCTBICHUE TIOJIETOB OT MIEPBOTO 2 2
nuna (FPV)
14 | CamocrosiTenpHasi TBOpUEcKas padoTa. 2
15 | Komangnoe ynpasnenue bBIIJIA-anmapaTom — 1 1
nBkenue o Toukam GPS, ynpasnenue 3D
CTaOUJIM3UPOBAHHBIM I1OJIBECOM.
16 | CamocrosiTenpHasi TBOpUeckas paboTa. 3ammra 2 2
HCCIIEIOBATEIbCKOM paboThI
17 | IloaroToBka K oka3aTeabHbIM BBICTYIUICHUSM, 2 8 10
COpPEBHOBAHUSIM.
UTOro 10 24 34
Conepxanue (2 rox o0yueHus)
Tema 3ansaTHA OcHoBHbIE BONIPOCHI,

E paccMaTpuBaeMble HA 3aHATHH

2

1 TexHuka 6€30MacHOCTH. Teopusi: Texuuka 6€30MaCHOCTH.
3HakoMCTBO ¢ pacupeHHbiMu | [Ipaktuka: Pa3zsepnyras cuctema IIWJ[-perynupoBanus
Hactpoiikamu [T /1- koHTposuiepa CRIUS mnan miniAPM B 3aBucumoctu ot
perynupoBaHusl. MMEIOLIErocs anmnapara.

2 3HAKOMCTBO MPOUTMBKAMHU Teopusi: OcHOBHBIE OTKpPBITHIE TPOIIMBKH TOJETHBIX
MegaPirate u Ardupilot. koHTposuiepoB  BIUJIA, cnenuduueckue  SA3BIKU

[IPOrpaMMUPOBAHHUSL.
[lpaktuka: M3ydeHwe  pa3auyHbIX  [POTrPaMMHBIX
IIPOLIMBOK Ha KOMITbIOTEpE.

3 [IporpammupoBanue nojnera Teopust: [IporpammupoBanue nonéra mo roukam GPS.

o roukam GPS. [Ipaktuka: Hcronb3oBaHHe CTaHIAPTHOM MPOrpaMMBbI
HacTpoiku noJiera no touka GPS.

4 N3ydenune npumeHeHus Teopusi: GOOGLE kaptel Kak 0a30BbI  AJIIEMEHT

GOOGLE kaprt s nosiera. reorpaduueckoro  mo3urnuoHupoBanuss  BIIJIA  u
OTpe/ieNIEHUs] TPAEKTOPUH JBUKEHHUSL.
[Ipakruka: [IpumeHeHne Google KapTt JU1sL
IPOrpaMMHUPOBAHMS 10JIETA KBAIPOKOIITEPA.

5 CamocTosTensHOe [IpakTuka: CamMOCTOSITEIbHOE COCTaBJICHHE TPAEKTOPUU
nporpamMmupoBanue nosera ¢ | aApwkeHust BIJIA nmo toukam ¢ npumenennem GOOGLE
MIPUMEHEHHEM CTaHIAPTHOTO kapT aus «['excakonTepay.
untepdeiica CRIUS u
GOOGLE kapr.

6 DKCTpeHHbIE KOMaH/Ibl Teopusi: DKkcTpeHHbIE KOMaH/bl BO3BpaTa B HCXOJHYIO
BO3BpaTa B UCXOJHYIO TOUKY. TOUKY.

[Ipaktuka: IIporpamMmupoBaHHE€ KOMAaHJ IIPEPBIBAHMS
110JIETa ¥ BO3BPATa B UCXOJHYIO TOUKY.

7 [Ipaktuueckass  pabora  — | [Ipaktuka: OtpaboTtka nmonéra mo roukam GPS.




0oTpabOTKa TOJIeTa MO TOYKaM
GPS.

8 [Ipaktnueckass  pabora  — | [Ipaktuka: Otpaborka mnonéra mno Toukam GPS c
oTpaboTKa MoJieTa MO TOYKaM | UCIOJb30BaHUEM U3YyYEHHBIX KOMaH/ MPEPbIBAaHUS.
GPS C SKCTPEHHBIM
IIpepbIBAaHUEM I10JIETA.

9 [ToHsiTHE TOTOJHUTEIBHOTO Teopusi: JlomosHUTENIBHOE HABECHOE O0OPYJIOBaHUE.
POOOTOTEXHUYECKOTO [lone3nass  Harpyska. Bunel  nomnosnHUTENBHOTO
000pyn0BaHUS (3D- o0opy/noBaHUs — ONTHYECKUE, MH(PAKPACHBIE KaMepbl.
CTaOMIN3UPOBAHHBII Crabunu3upoBaHHBIA ~ IOJIBEC MO  TPEM  OCSAM.
MOJIBEC) KonTtposieps! cTrabuian3npoBaHHOTO TOIBECA.

[Ipaktuka: Ilonér ¢ JONMONHUTEIBHBIM HABECHBIM
000pyI0BaHUEM.

10 | IlonsiTue monera OT MEPBOIrO Teopus: Ilepemawa  Buaeocurnama ¢ OOpTOBOM
muna FPV. Pagunonepenaya BHJICOKAMEPHl HAa Ha3eMHOE IMPUEMHOE 000pYyIOBaHUE.
CUTHaja ¢ 0opTa Ha 3eMIIIO. Crabunu3upoBaHHasi OoproBasi BHUAeokamepa. Teopus

10JIETA «OT MEPBOTO JINLIA»
[Ipakruka: [lon€r ¢ ucnonpzoanuem FPV.

11 | Ilpaktuyeckas pabota 1o [IpakTuka: CbE€MKa ¢ BO3/lyXa Ipy MOMOLIU
UCIo0JIb30BaHuI0 3D- JOTIOTHUTEIBHOTO TUPOCTa0MIN3UPOBAHHOTO O IBECA
CTaOMJIM3MPOBAHHOTO MOJIBECA. | OJJHOTO HAa3€MHOT'0 OOBEKTA.

12 | CamocrositenbHas TBopueckass | Ilpaktuka:  OrraunBaHMe  HaBBIKOB — NOJIETa 1O
pabora. Tpaektopuu, Toukam GPS u ¢ wucnonp3oBaHueMm JofI.

000pyI0BaHUS.

13 | Ilpaktuueckoe ocymiectBienue | Ilpaktuka: Ilonér mno TpaekTopuum «BOCBMEPKaA» C
[I0JIETOB OT IEPBOI0 JIMLIA W3MEHEHHEM BBICOTHI ,a TaK K€ C HCII0JIb30BaHUEM
(FPV) obopynoBanus FPV.

14 | CamocrositenbHas TBopueckass | Ilpaktuka:  OrraunBaHMe  HaBBIKOB  HOJETa 1O
pabora. Tpaektopuu, Toukam GPS u ¢ wucnonp3oBaHueMm JofI.

000pyI0BaHUS.

15 | KomannHoe yripaBieHue Teopusi: PaboTa B nmape — ynpasieHue anmnapaToM JIByMs
BIlJIA-anmapatom — aBwxkenue | oneparopamu — BIIUJIA  u  craOunusupoBaHHBIM
o Toukam GPS, ynpaBnenue MOJIBECOM.
3D crabunn3upoBaHHBIM [IpakTuka: YnpaBiaeHue cTaOUIN3UPOBAHHBIM 10JIBECOM
MTOJIBECOM. mpu moJiete 1o Toukam GPS.

16 | CamocrositenbHast TBopueckass | Ilpaktuka:  OrrTaunBaHMe  HaBBIKOB  MOJIETa 1O
pabora. Tpaektopuu, Toukam GPS u ¢ wucnonp3oBaHueMm JofI.

000pyI0BaHUS.

17 | IlogroroBka K noka3arenbHbiM | [Ipaktuka: McnblTaHne KOHCTPYKUMH M IPOTPaAMM.
BBICTYILJICHUSM, VYcrpanenue HeucnpaBHocTedl.  CoBeplLICHCTBOBaHHE
COpPEBHOBAHUSIM. KOHCTPYKIMH.
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