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1. OCHOBHBLIE XAPAKTEPUCTHUKU ITPOI'PAMMbBI

1.1.1losicuuTeIbHAS 3aNUCKA

Jlannas o611eo0pa3oBaresibHas o01epa3BuBaroLIas nporpamMma
[OTOMHUTEILHOrO 00pa3oBaHusl AeTell MMEET TEXHUYECKYIo HalpaBiIeHHOCTD.
[Ipeamonaraer  JONOJNHMTeNIbHOE  oOpasoBanue  Jereii B obnactu
aBMaMOJIeIUPOBaHUs U OECIIUIIOTHOM aBUALIMH.

[IporpamMma HampaBieHa Ha (OPMHPOBaHWE y AETeH 3HAHWH M HABBIKOB,
HEeOOXOIUMBIX I paboThl C OeCIIMIOTHBIMM aBUALMOHHBIMU CUCTEMAMM.

I[IporpaMma Mo3BoJIsieT CO3[aBaTh ONArONPUSTHbIE YCIOBHS JUI Pa3BUTHS
TeXHUYECKUX CITOCOOHOCTEN IIKOJbHUKOB.

[IporpaMma OpHEHTHPOBAaHA Ha JONOJHUTENbHOE 0Opa3OBaHUE y4HalluXcs
CpeJIHEro M CTapluero LIKoJIbHOro Bo3pacra (13 - 18 ser).

OmuceiBaemas oOpasoBaTelbHas I[porpaMma HMHTEpECHa Te€M, HTO
MHTErpupyer B cebe JOCTUIKEHHsI COBPEMEHHBIX M MHHOBALMOHHbIX HarpaBieHUN
B MaJIoii OeCIUIOTHOM aBHallUH.

3aHUMAasCh 10 AaHHOM IporpaMMe, 00y4arouuecs J0JKHbI 0Ty YU Th 3HAHHUA
M YMEeHMs, KOTOpble O3BOJIAT UM [OHSATb OCHOBBI YCTPOHCTBa 0ecnuIoTHOro
eTaTe/IbHOr0  anmapara, [pUHLUIOB  paboThl BCeX €ro CUCTEM M HX
B3aUMOIENCTBHS.

[IporpaMMoi#i IPeLyCMOTPEHO MpPOBEACHHE KOMOMHMPOBAHHBIX 3aHIATUM:
3AHSTUS. COCTOST M3 TEOPETHYECKOH M IPaKTHYECKOW dacTeii, mpuuém Oosbliee
KOJIMYECTBO BpPEMEHHU 3aHUMAET NPAKTUYEeCKas 4acTb.

[pu mpoBejeHUH 3aHATHH TPAAMLIHOHHO UCTIOJIB3YIOTCS TOU (bopmbl paboThI:

e JeMOHCTpALMOHHAsA, Korja oOydaroluecs ClywarT O0bACHeHUs

renarora ¥ HaGJIOIAOT 32 1€MOHCTPALMOHHBIM DKPaHOM WM SKpaHaMu
KOMIIBIOTEPOB Ha y4eHHYECKUX pabounX MecTax;

o (QpoHTabHas, Korga oOydalollMecs CUHXPOHHC paboraloT 110]

yIIpaBJieHUEM [1€/1arora;

e CaMOCTOsTeNIbHAs, Korja o0ydarolldecs BbITMOJIHSAKT WHIAUBUAYAJIbHBIC

3aJaHus B TECUCHUE YaCTH 3aHATU HJIH HECKOJIbKMX 3AHATUH.



1.2.leab u 331241 NpOrpaMmbl

Llesibro porpaMMsl siBisieTcst opMUPOBAHUE Y 00y4arOllMXCsl YCTOMYMBbBIX
3HAHWM Y HABBIKOB I10 TaKUM HaIlpaBJIEeHMsIM, KaK: aj’poJuMHaMHuKa WU
KOHCTPYHApOBaHUE OeCnUJIOTHBIX  JIeTaTeIbHBIX arnnanaros, OCHOBBI
PaIMOAJIEKTPOHUKN U CXEMOTEXHMKH, MMPOrpaMMHUpPOBaHHE MHXPOKOHTPOJIIEPOB,
nérHas sxcruryatauus BAC.

[IporpaMma HanpaBiieHa Ha pa3BUTHE B peOeHKe MHTepeca K NPOEKTHOH,
KOHCTPYKTOPCKOH M NPEJNpPUHUMATEILCKOH  ACATENILHOCTH,  3HAYUTENILHO
pacHIMpSIOLIEN KPYro30p 4 06pa3oBaHHOCT peOeHKa.

OCHOBHBIMHU 3a/1a4aMU JJaHHOM NPOrpaMMbl SBJISIOTCS:

e PasButue y jereit BoOOpaxKeHHMsi, MPOCTPAHCTBEHHOIO MBILLICHHUS,
BOCIIUTaHHE UHTEPECca K TEXHUKE U TEXHOJOTUSM.

e BocmuraHue TpPYAOJIIOOUs, pasBUTHS TPYNOBBIX YMEHUH U HaBBIKOB,
paclIMpeHre MOJUTEXHUYECKOr0 Kpyrosopa, yMEHHUs IUIAHKPOBATH paboty 1o
peanu3allid  3aMbIClia, NPENABUIAETb pe3yJbTaT M A0CT4rarb  €ro, IpH
He0OGXOIMMOCTH BHOCUTh KOPPEKTUBBI B IEPBOHAYAJIbHBIN 3aMbICelL.

« [ToBBIIIEH}E CEHCOPHOMN YyBCTBUTEILHOCTH, PA3BUTUE MEJIKOM MOTOPUKH U
CHHXpOHHM3alMu paboThl obeux pyK 3a cueT OOyueHHs TUIOTUPOBAHUS U
a9pOCHEMKH C OECIIMIOTHBIX JIETATeJIbHBIX alIapaToB.

o (3HaKoMJEHHME JEeTed C JyXOM Hay4HO-TEXHUYECKOr0 COpeBHOBaHMA,
pa3BUTHE yMEHUs IUIAHUPOBATh CBOM ACHCTBUS C YYETOM (DAKTOpA BpEMEHU B
00CTaHOBKE C JIEMEHTaMU KOHKYPEHIIUU.

e OO6yueHue [eTeil INPOEKTHPOBAHUIO, COOpKe U I1POrpaMMHMPOBAHUIO
OeClUIOTHBIX JIeTaTeJbHBIX allllapaToB, MCIOJIb30BAHUIO COBPEMEHHBIX CPEICTB
ABTOMATHYECKOT0 KOHTPOJIS U yTIpaBJIeHust [JIsi CO3/laHus nHTe 11eKkTyanbHbix BAC.

. BbipaGoTKa HaBBIKOB I[MJIOTUPOBaHUsS OECIMIIOTHBIX JIETAaTEIbHbBIX
anmnaparoB.

» CaMopeanu3anysi IMYHOCTH 00yUatoIIerocs.

« Pa3BuTHE TBOPYECKHMX CIIOCOOHOCTEN 00yUaroIerocs.



2. CTPYKTVYPA ITPOI'PAMMbLI
2.1. O6Bbem nporpaMmbl U BBl y4eOHOH padoThI

JlanHast oGpasoBaTelibHas porpaMma u3ydaercsi B Teuenue urepauuu. Ilo

OKOHYAHHIO Kypca MPOMCXOIUT 3aIlUTa IPOEKTHOM paGoThl.

Bun yueGHol paboThl Bceero uacos
AyIUTOpHBIE 3aHATUSI BCErO, B TOM 72
quce:

Jlexuun 33
[TpakTHueckue 3aHATUS 39
B T.4. TpoeKTHas paboTa 8

Buibl TEKYLLEro KOHTPOJIs 3

yCIIEBaEMOCTH

O06BeM yueOHOM IporpaMMbl 2




2.2. CopepikaHue nNporpamMmmbl

Ne n/n HaumenoBanue TemMbl Copaepxanue 00yueHus
1 2 3
baok Teopusi MyJIbTHPOTOPHBIX | YCTPOMCTBO Mynbmpc»Tol.'JﬁHx CUCTEM.
1. CHCTEM. OCHOBBI KOHCTPYKLUMM  MYJIBTUPOTOPHbBIX
OcHoBBI yHIpaBJIeHHS. CUCTEM. [IpuHUMDE ynpaBJIeHHUs]
MYJIETUPOTOPHBIMH CUCTEMAMHU.
BBoaHas jieKuus o Amnnapatypa paguOyNpaBlEHUs: [PUHLHUI
coliepKaHUU Kypca. neicTBus, obliee yCTpOoHCTBO.
. IlpuHUMIIBI YIIPABACHHUS U Texuuka Oe3omacHocTd Iipu pabore ¢
CTPOEHHE MYJIbTHKONTEPOB. | MYJIbTUPOTOPHBIMHU CHCTEMAMH.
. OCHOBBI TEXHUKH DNeKTPOHHbIE KOMITOHEHTBI
©€30MacHOCTH MOJIETOB MYJIbTUPOTOPHBIX CUCTEM:  IPUHLIMIIBI
. OCHOBBI 2JIEKTPUYECTBA. paboTsl, ob11Iee yCTPOUCTBO.
JIuTuii-noauMepHLIe JIUTUR-TIOIMMEDPHBIE  aKKyMYJISTOPbl M HX
AKKyMYJISITOPBI. 3apsIHbIe YCTPOMCTBA: YCTPONUCTBO, PUHIKIL
. TlpakTuyeckoe 3aHATHS C JEACTBUS, METO/1bl
JIUTUR-TI0JIUMEPHBIMU 3apsAKu/paspsiaku/XpaHesus/ GanaHCHPOBKH
aKKyMYJIITOpaMu aKKyMyJsaTopoB, OesoriacHas pabora ¢
(3apsizka/paspsiaka/6anancy | 000py10BaHUEM.
pOBKa/XpaHEeHHe) [Taiika 3JIEKTPOHHBIX KOMITOHEHTOB:
. TexHonorus naiku. MPUHLMITBI [Talikk, o0yueHue mnaike, naika
TexHuka 6€30MacHOCTH. 3JIEKTPOHHBIX KOMIIOHEHTOB
. OOyueHue namke. MYJIBTHPOTOPHBIX CUCTEM.
Baok | Coopka n HacTpoiika [Tonérusiit KOHTPO.L1€P: YCTPOMCTBO
2 KBaJpoKonrepa. NMOJETHOrO KOHTPOJUIEpa, IPUHLMUIBL €ro

VyeOHble MOJETHI.

(GYHKUHOHUPOBAHMS, HacTpoiKa
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Yrnpagienue nonérom

MyJibTUKONTEpa. ITpuHiun

(GYHKIIMOHUPOBAHUsI OJETHOIO

KOHTpOJUIEpa U annapaTypbl

yIpaBJIeHUS.

L.

beckoieKTopHbIe
JABUTATENIU U PETYISATOPBI UX
xogaa. [TnaTel pazBoaku
MUTAHMUA.

C6opka pambl

KBaJapaKoITepa.

. ITaiixa ESC, BEC u cunoBoi

YaCTH.

OCHOBBI HACTPOMKH
[10JIETHOT'O KOHTpOJIIepa €
TTOMOIIBIO KOMIIBIOTEPA.
Hactpoiika Anmnaparypsbl
yIpaBJICHUS.

HacTpo¥iku nojaéTHoro
KOHTpOJLIepa.
MHcTpyKTaX MO TEXHUKE

0e30I1aCHOCTH IOJIETOB.

. IlepBble yueOHbI€ MOJIETHI:

«B3JIET/TIOCAAKAY,
«yJep)KaHue Ha 3a[JaHHOM
BBICOTEY, NIEPEMELIECHNUS
«BIIEpE/I-HA3a 1y, «BJIEBO-
BrpaBoy. Pa3zbop aBapuiiHbIX

CUTYaLUi.

KOHTpOJUIEpa C TIOMOLIbKO KOMIIBIOTEPA,
3HaKOMCTBO C IIpOrpaMMHbIM OOecreueHueM
11 HACTPOHKU KOHTPOJLISpA.

beckoanekropHple  ABWrateld M HX
peryJsTopbl Xo/a: yCTPOH CTBO, IPHUHLIMIIBI UX

GYHKUMOHMPOBAHUS, Malika JABUrarened u

peryJasiTopoB.
[lmarel  pa3BOAKM  JIMTAHUS: obuiee
YyCTPOHCTBO, XapaKTePUCTUKH, naiika

PeryisiTOpoOB U CHUJIOBBLIX NPOBOJOB K ILIaTaM
pa3sBOJAKH ITUTAHHA.

WHcTpyKT@)X Tepefl IEPBBIMH  y4eOHBbIMH

[10JIETaMU.
[lpoBeneHue yueOHBIX MOJETOB B 3alle,
BBITIOJIHEHUE  3aJaHuil:  «B3JIET/IIOCaaKay,

«yAep)KaHUe Ha 3alaHHO BBICOTEY, «BIEPE.-
Ha3aj», «BJIEBO-BIIPABOY, «TOYHAs I10CaJIKa Ha
yAAIEHHYIO TOUYKY», KKOLOOOUKa», KUETHOKY,
«BOCBMEpPKa», «3MeHKay, «00JIET 110 KPyry».

Pa36op aBapUiHBIX CUTYdLIUA.




8. BrinoJsiHeHUE MOJIETOB:
«TOYHAas Iocajika Ha
yIaJIEHHYO TOUYKY»,
«KOpPOOOUKa», «YETHOK,
«BOCBMEpKay, «3MenKa,

«00JIET 1O KPYTY».

Baok | MaremaTuka Buab! cuctem KoopauHat OCHOBHbIE BUJIbI
3. duryp. Dnements! TeopuH rpados. [Touck
KpaTdyauuiero myTH.
Baok | Texuuueckuii aHTJIHHCKUT dopMHUpOBaHUE HABBIKOB TEXHUUYECKOTO
4. A3bIK AHIIMHACKOrO s3bIKa, pacuIipeHue
ciioBapHoro 3arnaca. Ilofroroska k 3auure
[POEKTOB Ha aHIVIMMCKOM SA3BIKE.
Baok | O6umekyabTypHblIe Tpenunru Ha KOMaH000pa30BaHHKE,
3. KOMIeTeH U HH pelleHre KeMCOB B paMKaX IPOeKTa
«Henenu oOLeKyIbTYpHLIX KOMIIETEHIUI B
JETCKOM TeXHomapke «KBaHTOpHyM»
Baok | Hi-tech nex: 3HAKOMCTBO C TEXHHKOk 0€30MacHOCTH IIpU
6. 1. OcHOBBI pabOTHI HA pabore B Hi-tech — 1iexe, 0CHOBbI paboOThI €
Jla3epHOM CTaHKE; oGopynosanueM Hi-tech — exa, uzy4enue
T — COMPSIKEHHOTO ¢ paboToii Ha 00opy0BaHMH
Hi-tech — 11iexa mporpamMMHOro odecreveHus.
MOJIeIUPOBaHMS,
3. OcHOBBI PabOTBI ¢ PyYHBIM
MHCTPYMEHTOM.
Baok | Pabora B rpynnax Haj PaGora Haj MH)KEHEPHEIM [IPOEKTOM: OCHOBBI
7 MHIKEHEPHbIM NPOEKTOM. IIAHUPOBaHUs TIPOEKTHOH paboTel, pabora

1. ITpyHLIMIIEI CO3/IaHKS
MH)KEHEPHOH MPOEKTHOM

paboThl.

HaJ I[IPOEKTOM B COCTABC KOMaH/hbl.




2. Pabora B rpynmnax Hap
WH)XEHEPHBIM [IPOEKTOM
«becnuioTHas aBUallMOHHAs
CHUCTEMaA.

IToaroroBka npe3eHTaluu

COOCTBEHHOM MPOEKTHOM

paboThl.

IlpakTuueckas pabota B rpynnax Haj
WHIKEHEPHBIM IIPOEKTOM  IIO TeEMeE
«BecnuioTHas aBUaLMOHHASL CUCTEMAY.
[ToaroroBka v MpoBeAEHV.€ NIPE3EHTALMH 110

IIPOEKTY.




3. KOMIUIEKC OPI'AHM3ALIMOHHO-TIEJATOI' MYECKUX YCJIOBUH

3.1 KanenaapHo-TeMaTH4yecKkoe NVIAHHPOBAHHE

O0bem yacoB

Popma KoOHTpOJIsS

Ne n/n HaumeHnoBaHue TeMbI Bcee | Teop| Ilp
ro |usi | aKrT
yac HK
0B a
1 2 3 4 3 6
baok Teopusi MyJIbTHMOTOPHBIX CHCTEM. 13 8 5 [IpakTnueckas
1. OcHoBBI ynIpaBJ/eHH. pa6Gora
BBojHas JleKyst 0 Cofiep)KaHuu Kypca.
[TpuHUKIBI YIPABJIEHUS U CTPOCHUE
1. 2
MYJIBTUKOIITEPOB. 2
2. 3 1
OCHOBBI TEXHUKH 0€30I1aCHOCTH 2 [TpakTrueckas
NOoJETOB pabota ¢
3 1
OcHOBBI d5ieKTpryecTBa. JINTHiH- 1 3apsiAHBIMU
4. 1
MOJMMEPHBIE aKKyMYIATOPEI. 1 yCTpOHCTBaMH.
[NpakTuveckoe 3aHATHS C JIUTHIA-
5. 1 1
MOJIMMEPHBIMU aKKyMYJIATOpaMH1 [laiixa npoBOJIOB.
(3apsaka/paspsiika/6anaHcupoBKa/XpaH
eHue)
6. 2
TexHomnorus naku. TexHuka 2
% 3 3
0eonacHOCTH.
OOyueHue naike.
Baok | Coopka u HacTpolKa KBaJpoKonTepa. IlpakTHyeckas
18 5 112
2; YueOubie M0JETHI. pabGora
1. Vnpasnenue nojéTom 2 1 1 Cbopka u
MyJabTUKONTEepa. IIprHIuI HacTpoiKa
(hYHKIIMOHUPOBAHUs IIOJIETHOI'O KBaJ|poKonTepa.
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KOHTPOJUIEPA U almaparyphbl
yIpaBIeHUs!.

BecKkosieKTOpHbIE ABUTaTeNIN U
peryasTopbl ux xoza. [Lnarsl
pa3BOJKU IMUTAHUS.

C6opka pambl KBaJIpOKOITEPA.
[Taiika ESC, BEC u cunoBo# yacTu.
OCHOBBI HACTPOUKH IOJETHOTO
KOHTpOJIIEpa C OMOLIBIO
xommbioTepa. Hactpoiika
ArriapaTyphbl yIIpaBJIeHUs.
HacTpoiiku 1oja€THoro KOHTposuIepa.
MHcTpyKTaX MO TEXHUKE
©e30MacHOCTH I10JIETOB.

ITepBbie yueOHbIE MTOJETHIL:
«B31€T/TIOCAAKAY, yIEepKaHUE Ha
3a/IaHHOM BBICOTEY, IEPEMELLICHUS
«BIIEpE-HA3a1», «BJIEBO-BIIPABOY.
Pa36op aBapUiHBIX CUTYaLUH.
BrinojiHeHUe MOJIETOB: «TOYHAS
1ocaaKa Ha yAaJleHHYIO TOUKY»,
«KOpoOOUKa», «YEITHOKY,

«BOCbMEpPKA», «3MeHKa», «00JET 10

KPYTy».

YyeOHbI€ MOJIETHL.

Baok 3

MaremaTHKa

Buasl cucTeM KOOpAUHAT
OcHoBHbI€ BBl QUTYD
DnemeHTs! Teopun rpados. Ilounck

KpaT4aullero myTu

®OpoHTAILHBIH

onpoc.
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DyeMeHTHI TeOpUU rpados.

5. TpancnoprtHas 3ajaya.
O60011eHIEe, TOBTOPEHHE U3YUEHHOTO
TexHuuyecKUil AHIVIMHCKUH 6
3HaKOMCTBO, CaMOIIpPe3eHTal1sl Ha
AQHIJIMICKOM SI3BIKE
0a30Bble TEPMUHbI TEXHUYECKOIO
aHrnuiickoro (Manas GecrnunoTHas
Baok | aBuanus) @ poHTAABHBIA
4. HermpsiMble U NIpsIMbl€ BOIPOCHI, olpoc
BOIIPOCUTEJIbHBIE [IPEJJIOKEHUS U
ciosa. Koncrpykuus It is for + -ing
(JInnst uero 3To npeaHa3zsHayeHo?)
[Ipe3eHTalysi IPOEKTa HA AHITIUHCKOM
sI3bIKE
baok L]
Yuyacrue B
5. OO0eKyAbTYpPHbIE KOMIIETEHUHH 6
npoexre «Hepean
1. Komannoo6pazoBaHue
00LIEKY/JAbTYPHBI
5. 3HAKOMCTBO C [IPOrpaMMOu
X KOMIeTeHUHH B
3 «OOB1LIEKYIbTYPHbBIE KOMIIETEHIIUI
. 1eTCKOM
PeleHue KeiicoB B paMKax IporpamMmmbl
TexHonapke
4. «OO111eKyIBTYPHBIE KOMIIETEHLUIUW
«KBaHTOpHYM»»
Hi-tech nex 6
O6yuenue paboTe Ha Jla3epHOM CTaHKE [Ipe3enTauus
Baok
O6yuenue pabore Ha 3D npunrepe pe3yabTaToB
6'
Oo0yuenue paboTe g pY4HBIM padoThbl
UHCTPYMEHTOM
Baok | PaGora B rpynnax Haj HHKeHePHbIM p IlpaxTuyeckas
1
Vi NPOEKTOM. pabora

12




[TpUHLIMIIBI CO3/JaHMS MHKEHEPHOH
IPOEKTHOM paboTEL.

OCHOBBI HH)XEHEPHOT'O

< 5 CamocTosiTEe/ILHA
npoeKkTupoBaHus. JKU3HEHHBIN LUK

3. 2 2 f1 1OAr0OTOBKA
MPOEKTa U U3JEUs

rpynnoBbIX
Pa6oTa B rpymnmnax HaJl HHXEHEPHbLIM

4, 1 8 3 4 MHKEeHEePHBbIX
npoekToM «becnunoTHasd

NpPOEKTOB.
aBUal[MOHHAs CUCTEMAay.
[ToaroroBka npe3eHTaluu

COOCTBEHHOM MTPOEKTHOM paboThI.

8 Kourposb 3HaHHH 3 E 3
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3.2 YcioBus peaju3aliMy NporpamMmmai.

Hepeqeﬂb HCO6XOILHMOFO MaTepHAJIbHO-TEXHUYECKOI'O obecrieyeHus:

Ne HaumeHoBaHue Hasnauenue/KpaTKoe
n/n onMcaHue )yHKUHOHAJIA
o0opyaoBanus
1 | YueOnoe (obsizaTesibHOE) 000pya0oBaHHe
OcuoBHoit Habop (pama, 3ar4acTd, MOTOPEI, HaGop nns cOopku
{9 IPOIIEJUIEPBI, PErYJIATOPbI, OJETHbIH KBaJlpoKonIepa
" | koHTpOILIEp, pasMoanapaTypa, 3apsiKa,
aKKyMYJISITOPBI)
Kommnext nas FPV-nonetoB (kamepa, KommiexT J(j1s1 110JIETOB OT
1.2 | BUujeOnepeaaTymK, BUAEONPUEMHUK, aHTCHHBI, | IIEPBOrO JIMUa
MOHUTOPYHK, OaTapeiki.)
KOMILTEKT J1J151 U3y4EHHUs: OCHOB KomruiekT Ju1s
PaJIMODJIEKTPOHUKY 1 IPOrpaMMHUPOBAHMS porpaMMHUpPOBaHUs KONTepa
1.3 | MMKpPOKOHTpPOJLIEpOB (OOPTOBOW KOMIIBIOTED,
pazMoMosieM, BUJ€OKaMepa, JIeKTPOHHKA,
I10)
Kganpoxonrep Korntep asisi HA4aJIbHOTO
1.4 3HaKOMCTBé, OTPabOTKU a30B
MUJIOTHUPOBAHKS
KsaapokonTep ¢ hoToKamepoi Ha Kontep st o0yuenue
1.5 | rupocTabunu3MpoBaHHOM I10ABECE a’poCchEMKE, HaCTPOUKE U
oocnyskuBanuio BAC
- KouseproriaH Kousepronias ans 00y4eHHs

HACTPOMKe, 00CITyKUBAHUIO U
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skcrryatauuu bAC

INEPCNEKTUEHDBIX THIIOB

- dorokamepa dorokamepa Jiisl yCTaHOBKH
' Ha KOHBEPTOILIaH
Vue6uass BAC camoseTHOro turia BAC nns oOyuyeHus azaM
1.8 [IUJIOTHPOBAHUS OECITMIOTHBIX
camMoJIeTOB
Kganpokontep ¢ 3 10I1. aKKyMYJIATOpaMH, Komnrep aist oTpaboTKu
1.9 | mom. 3apsiiKOi U 3alMTON BUHTOB HaBbIKOB MMM.I0TUPOBAHUS,
pOBeIeHU A a3POCHEMKHU
Pyuxa ans 3D-nevatu 3HAKOMCTBO C IIpUHLUATIAMHU
1.10 3D-neuatu
2 | KomnbloTepHoe 000py1oBaHue
2.1 | HoytOyk paboTa B K.1acce
2.2 | Mpiub
5 4 Tenexka [Usl 3apsiaKu U XpaHeHust HoyTOykoB | TymOa st XpaHeHus u
. 3apsiIki HOYTOYKOB
0 MOY MHoro-¢hyHKIHMOHAIbHOE
' yCTPOMCTBO
2.5 | CereBoit yIJIMHUTEIIb CeTeBoOl y1/TUHUTEND
3 | lpe3enTauuonHoe 000pyroBaHue
31 LED naueinb nojavya WHGOPMaLMOHHOTO
' mMaTepuaa
3.2 | Hacrennoe KperieHue kperwienue LED nanenu
MHTepakTUBHBIA KOMILIEKT MHTepaKTUBHBIA KOMIUIEKT
33 nocka guaroHans 87" /221

cm, dopmar 16:10 ¢
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YJIBTPAKOPOTKO(POKYCHBIM

IIPOEKTOPOM

MoOUIBHBIH CTEH/

HanonbHas voOuiIbHas

3.4 CTOMKA JJ15i AHTEPAKTUBHBIX
JI0COK
4 | PacxoaHble MaTepHaJIbl K 3allaCHble 4YacTH
5 | MeGean
5.1 | Kommiexr mebenu
5.2 | CBeTHJIbHUK HACTOJIbHbIH rajoreHOBbIH Jlamna ranorenosas gul0
5.3 | Kop3unsl mjis Mycopa
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3.3. Ilnanupyembie pe3yibTaTbl 0CBOCHHS NPOrpamMMbl

O6pazoBarenbHasi —[porpamMma JaeT Kaxzaomy ofydaroumemycs [0
pesyJibTaTaM ee IPOXOXKJIEHHUs OBJIaJACTh BCCMH 3aABICHHBIMU KOMIICTCHUMAMA 1
BBITIOJIHUTG TPOEKTHYIO paboTy [0 CO3laHMI0 OeCnuioTHOM aBHALMOHHOH
cucteMbl. DOpPMON OTUETHOCTH SABJSETCA  YCIICLIHOE  BHIIOJIHEHME  BCEX
MPaKTHYECKMX 3a/ad, IOCHelylollas 3aluTa COOCTBEHHOrO pealM30BAHHOIO
MPOEKTa, & TaKXKe ydacThe B ronkax “Drone Racing”. Ilpexnnosaraercs, 4ro, AJis
yAyullleHHs KOMMYHHKATHBHbIX HABBIKOB M IIOBBILICHHMS CO3HATEILHOCTH,
MOJPOCTOK JOJDKEH 3aIlUCaTh TAKXKE KPATKYIO BUICO-NPE3CHTALMIO COOCTBEHHOTO
NpoekTa ¥ pa3sMecTUTh e€ Ha caiTe TexXHolapKa «KBanropuym» ans ee

NpeaocTaBJICHUs Ha 00111eCTBEHHOE OGCYDK,HGHHQ BCEM KeJlatol11M.

3.4. CnocoObl 1 popMbl NPOBEPKH Pe3y/ibTATOB OCBOECHHUS NPOrpamMMbl
Buibl KOHTPOJIA:
e BBOJIHBIH, KOTOPBIH NPOBOAUTCS Iepesl HayauoM paboTsl ¥ Mpe/iHa3HaueH
JUIS 3aKperUIeHns 3HaH|H, yMEHHM U HaBbIKOB 110 MPOMICHHBIM TEMaM,
e TeKyUIUH, MPOBOAUMBIA B Xojie y4eOHOro 3aHATHA W 3aKpeIlISIOLIUN
3HAHUS 110 JaHHOM TeMe;

e WTOrOBBIH, POBOJMMBIH [10CIE 3aBepIIeHUsl BCel y4eOHO# porpaMMel.

@®opMbl IPOBEPKH Pe3yIbTATOB!
e HabJIIO/IEeHNE 3a JIETbMHU B IIpoliecce paboThl;
® COpPCBHOBaHMS,

e WHIMBHOYAJIbHbIC U KOJUICKTHBHBIC TEXHHUYECKUE MMPOCKTHL.

@DopMbI NOJIBEIEHNS] HTOIOB:
e BBINOJHEHUE MPAKTHYECKUX IOJIETOB (BU3yalbHbIX U C FPV);
e npakTHYecKue paboThl [0 COOPKE U PEMOHTY KBaAPOKOMNTEPOB,

e TBOpYECKOE 3aJaHusl (IIOArOTOBKA IIPOEKTOB U €I'o pe3eHTaLus)
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Koutpoabnas pabora

KOHTPOJIBH&H paGOTa COCTOMUT U3 TCOPETHYECKUX BOIIPOCOB M pacCHHTaHa Ha

OJHO ayJUTOPHOEC 3aHATHC.

Bomnpock! K KOHTPOIbHON paboTe:

|
Z

VCTPOMCTBO MYJIbTUPOTOPHBIX CHCTEM.

[IpUHLKMIIBI yIPABICHUST MYJIbTHPOTOPHBIMH CHCTEMAMA,

. Jlutuii-monuMepHble AaKKyMyJsTOpbl M HMX  3apsjible yCTpPOHCTBA:

YCTPOWCTBO, NPUHLMIT AEHCTBUS, METOAbI 3apsIKU/pa3psaaKi/XpaHeHus/

GasaHCHPOBKH aKKyMyJIsTOpOB, GesonacHas pabora ¢ 060py0BaHIEM.

. TTonétHbli KOHTpOJUIEP: YCTPONUCTBO IMOJETHOIO KOHTpCJIIepa, NPHHIHKIIBI

ero (QyHKIMOHUPOBAHMS

[TpUHLIMITBL HACTPOMKM KOHTPOJLIEPA C IOMOLIBIO KOMITb:0Tepa

. BecKOIUIEKTOpHbIE [BUraTelld M MX PErylaTopbl XOAa: YCTPOHCTBO,

NPUHLKIE UX QYHKLHOHMPOBAHHUS, naika ABUraresieit i peryyisToposB.

. Tlnatel pasBojaku muTaHus: obliee yCTPOUCTBO, XapakTEPUCTHUKH, naika

PEryasATOpOB U CUJIOBBIX IIPOBOOB K Ij1aTaM pa3BOJAKHA ITUTaHUA.

. OcHoBBI BUACOTPaHC/IALIAN! NPHUHIUIIbBI nepepain BUJeOCHUI'HAla,

YCTPOICTBO U XapaKTePUCTUKHU IIPUMEHSIEMOro 000py 10 BaHH.

. VcraHoBKa, MOJK/IIOUEHHE MW HACTpOWKa BUJIEOOOOPYIOBaHUS Ha

MYJIbTUPOTOPHBIE CUCTEMBI.

10.OcHOBBI MHKPO3JIEKTPOHUKHY U [POrPAMMHUPOBAHUSI MHKPOKOHTPOJLIEPOB:

YCTPOMCTBO ¥ HPUHLMI IeHCTBUS MMKPOKOHTPOJIEPOB, XapakTepUCTHKA

HCTIOJNIb3YE€MbIX MUKPOKOHTPOJUIEPOB U UX IaTUHUKOB.

11.0cHoBbl 3D-nevaty 1 3D-MoznenipoBanust: NpUMeHseMoe 000py10BaHHeE U

nporpaMMHoOe obecreyeHue.

12.0cHoBsl nporpammupoanusi. CTpyKTypa si3blKa, OCHOBHBIE OTIEPaTOPBI.

13.OcHoBHbIE NepU(epuiiHbie yCTPOUCTBa MUKPOKOHTPOJIN €POB.

14.Crioco6b! peanyu3alliy NOJETHBIX 3374 ¥ [porpaMM. [1pumepsbl moneTHbIX

3a71a4 ¥ aJIfOPUTMbI UX peain3alyH.
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Urorosas pabora

WUtoroBass KOHTPOJb OOyudalOLMXCs  INPOBOJAMTCS [0  pe3ylibraTam
BBITIOJIHEHUSI TIPAKTUYECKUX 3a1aHUil 1 3alUThI IIPOEKTOB (MpaBu/a BbIOOpa TeMbl
U IIpUMep IPOEKTa Ipe/ICTaBIeHbl B npuioxerne Nel).

[IpakTrueckue 3aaHus:

1. Pa6oTa ¢ 3apsiiHBIMU YCTPOMCTBAMM.

[aiika mpoBOJOB.
IToseT Ha CUMYJIATOPE.
CGopka 1 HacTporiKa KBaJpaKonTepa.
YueOHBIN 110JIET.
VcTaHoBKa BH1€0000pY 10BaHUS.
[TosieT «OT MepBOro JULAY.

[TporpaMMHUpOBaHUE KOHTPOJLIEPOB.

D o & o B B R

Peanuzanus BeIOpaHHOM NOJIETHON 3aa4H
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3.5. YyeOHo-MeToaHn4ecKoe H HHOpMAIIHOHHOE o0ecnedene NporpamMmbl

Ne n/m HaumeHoBaHue
OcHoBHasi
1 Benunckas KO.C. Peanu3anys TUIOBbIX MaHEBPOB Y€TbIPEXBUHTOBOT'O

BepToseTa. MoJio- IeXKHBIH Hay4HO-TEXHUIECKHH BECTHEK. MI'TY um.
H.D. Baymana. DiekTpoH. xkypH. 2013. Ned. Pexxum poctyna:
http://sntbul.bmstu.ru/doc/551872.html (zara obpaitieHus 31.10.2016).

2 ['ypbsnoB A. E. MoaenipoBaHue ypasjieHUs KBaAPOKOITEPOM
Wmskenepubiit sectiuk. MI'TY um. H.D. Baymana. S1ei poH. XKypH. 2014
No8 Pexum jocryna: http:/engbul.bmstu.ru/doc/723331.atml (nara
o6pautenus 31.10.2016).

3 Edumos. E. [IporpammupyeM KBaJJpOKONTEP Ha Arduino: Pexum focryna:

http://habrahabr.ru/post/227425/ (nara obpaienus 31.10.201 6).

o VHCTUTYT TpaHcopTa U cBa3u. OCHOBBI a3POJIMHAMMKA U IMHAMHKH
nosera. Pura, 2010. Pexxum poctyma:
http://www.reaa.rufyabbﬁlesB/Attachments/Osnovyuajerodtnamiki_Riga.p
df (nara o6pauenus 31.10.2016).

5 Kanaruukos A.H., Kpumenko A.IT., Tkaues C.b. JlonycTumsble
IIPOCTPAHCTBEHHbIE TPaeK- TOPUU OECITUIOTHOTO JIETATE/ILHOrO annapara
BepTUKaIbHON mockocTy. Hayka 1 06pa- 30BaHHMe. MI'TY um. H.O.
Baymana. DynekTpoH. xypH. 2012. Ne3. Pexum noctyne:

http://technomag.bmstu.ru/doc/367724.html (1aTa obpaLieHus 31.10.2016).

6 MaptsinoB A.K. DxcrnepuMeHTabHas a9poANnHaMUKa. M.:
TocyaapcTBEHHOE H3aTelIbCTBO 000POHHOM MPOMBILLICHHOCTH, 1950. 479
¢. 13. Mupownuk WU.B. Teopus aBToMaTH4eCKoro ynpasieHus. JluHeiiHble

cucremsl. CI16: ITutep, 2005. 337
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IIpunooicenueNel

IIpaBuiia BbIGOpA TE€MbI POEKTA

Crioco6bl penieHust npodieM HauMHAIOLIUMH UCCIIE0BATE/IIMU BO MHOTOM
3aBUCAT OT BbIOpaHHOW TeMbl. Hamo nomoub AeTsM HAWTHU BCE MyTH, BEAylHe K
JOCTHIKEHUIO LIeTH, BbIAEIUTD OOIIENPUHATbIE, OOLIEH3BECTHBIE 4 HECTAHAAPTHbIC,
allbTepHATHBHbIE; CAENATh BHIOOP, OLEHHB dQPEKTHBHOCTD Kak10ro criocooa.

Mpasuio 1. Tema fomkHa ObITh HHTEPECHA PEOCHKY, J10.1KHA yBJICKATD €ro.
VccnenoBaTenbekas pabota shdeKTuBHa TOIBKO Ha 106poBONILHOM ocHOBE. Tema,
HaBA3aHHAS YYEHHKY, KAKOH Obl BaXKHOM OHA HH Kazanach BIPOCIbIM, HE NACT
noynkHOro 3 dexra.

Mpasuio 2. Tema f0/kHa ObITh BBINONHUMA, PEIICHHE €€ J0JDKHO ObITh
MONe3HO yyacTHUKaM ucciaefoBanus. HaTonkHyTh pedeHka Ha Ty HACHO, B KOTOPOH
OH MAKCHMMAJbHO PEealu3yerTcsi Kak MCCle/loBaTellb, PaCKpoer JydllUe CTOPOHbI
CBOEro MHTEJUIEKTa, MOJY4YUT HOBble IOJIe3Hble 3HAHMSI, YMEHMs U HABBIKH, —
CIIO)KHAs, HO HeoOXoauMas 3aj1a4a Juis rejarora.

IpaBuno 3. Tema gomkHA OBITH OpUTMHAIBHOK C 3JeMEHTaMH
HEO)KUIaHHOCTH, HeobbuHoCTH. OpUIMHAIBHOCTb CJIEAYET MOHMMATh, KakK
CIIOCOOHOCTH HECTAHAAPTHO CMOTPETh Ha TPAJAMLMOHHBIE NIPEVETEL U ABICHUA.

Mpasuno 4. Tema jomkHa ObiTh TakKoH, yToObl pabora Moria OBITh
BBITIOJIHEHA OTHOCHTENbHO ObicTpo. CHIOCOOHOCTH JA0JI'O  KOHUEHTPUPOBATH
coGCTBEHHOE BHHMaHME Ha OJHOM  oObekTe, T. €. JOJTrOBPEMEHHO,
LleJIeyCTPEMIEHHO paboTaTh B OJHOM HANPABJICHHUH, Y LIKOJIBHKKA OrpaHHICHHE.

Ipauio 5. Tema fomKHa ObITh LOCTYIHOH. OHa JI0/KEa COOTBETCTBOBATh
BO3PACTHBIM OCOOEHHOCTSM JleTed. JTO Kacaercest He TOJILKO BbIOOpa TEMBI
MCCIIeIOBAHMS, HO U (OPMYIMPOBKU U 0TOOpa MaTepuana ijis ee pereHus. Onna u
Ta e poGreMa MOKET PelaThes Pa3HBIMU BO3PACTHBIMM IPYIIIIAMHU Ha pa3IHTHBIX
yTanax o0y4eHus.

[paBuio 6. Coueranue xenaHui 1 BO3MOYKHOCTeMH, BriOupas Temy, nejaror
JIOJKEH yuecTh Halnuue TpeOyeMblX CPE/ICTB U MaTepHalioB — cclieIoBaTelbCKON

6a3pl. Ee oTCyTCTBHE, HEBO3MOXKHOCTD cobparb HeOOXOAUMbIE JaHHBIE 0OBIYHO
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IPUBOJAT K IIOBEPXHOCTHOMY PELICHHUIO, [I0POXK/AIOT "IycToC03ke" . DTO Meluaer
PA3BUTUIO  KPUTHYECKOrO  MBIUUIEHHS, OCHOBAHHOIO  Ha  /l0Ka3aTe/bHOM
WCCIIEIOBAaHUY 1 HA/IEKHbIX 3HAHUAX.
Ipasuio 7. C BEIGOPOM TEMbI HE CTOUT 3aTATHBATb. BONBIIMHCTBO y4aLMXCs HE
MMEIOT TTOCTOSHHBIX [IPUCTPACTHil, UX UHTEpeCchl CUTyaTHBHBI. [l0aTOMY, BBHIOUpAst
TeMy, JeMCTBOBATh CleyeT ObICTPO, [10Ka MHTEPEC HE yrac.
IIpumepbl TEM NPOEKTOB
1. MopenupoBaHUe KBaJpOKOMTEPA.
[IpoeKkTUpOBaHHE NOJIETa HAJl TPACCOH C NPEHIATCTBUAMM.
. IIporpaMmupoBaHie aBTOHOMHOI'O B3JIeTa M [10CAJIKK KB/ 1POKOITEPA.
Bujieo Hape3sKa 1oJ1eToB BOKpYr KBaHTopuyma.

OpraHu3aiys TOHKM KBaJIpOKOIITEepOB.

. IlpoexTnpoBaHue KBaAPOKOITEPA-TPACIOPTUPOBILKKA.

2
3
4
5
6. TlpumeHeHUe KBaPOKONTEpoB B I'eokBaHTyMe.
7
8. ABTOHOMHBIM ITOJIET 110 3a/JAHHOM TPACKTOPHH.
9

Co3faHye OMOLIHHKA J715l IPENo/iaBaTelis Ha KOHTPOJIBHBIX paboTax.

10. Kpagpoxorrep - nyuiuii ipyr PobokBaHTyMma.
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