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|. OCHOBHBIE XAPAKTEPUCTHKH [TPOI'PAMMBI

LLIloacuurensnan 3anucka
Jaunas obmeobpazosarensas 0DLepa3BHBAOLIAS nporpaMma
AOCHOTHHTENEHOrO 00paszoBanmMs etTell umeer TEXHHYECKYIO HAalpaBIeHHOCTE,
lpeanonaraer  jnononsutensnoe obpazoBanme  gereli B ofnacTu
4BHAMONCTHPOBAHHUA H DECITHIOTHOR ABHALIMH,
Ilporpamma Hanpasnena na dopMupoBaHHe ¥ fdereil 3HaHuil M HABEIKOR,
HEODXOIMMBIX 115 paboThl ¢ GecnHIOTHBIMH ABHALHOHHBIMH CHCTEMAaMH,
[porpamma nossonser cosnasats OnaronpuaTHRIE YCNoBHA 1 pasBHUTHA
TEXHHYECKHX CnocoDHOCTeH WKONLHHKOE,
[Iporpamma opHeHTHPOBAHA HA JOMOIHHTEILHOE obpazoBanue yyauMxcs
CPEAHEro H CTApUIErD WKOILHOT Bo3pacta (13 - 18 net).
Onuceisaeman  obpazosatensHas NporpaMMa  HWHTEPECHa TeM, YTo
HHTETPHPYeT B cefie TOCTHMEHHS COBPEMEHHBIX M HHHOBALMOHHLDX HalnpasneHHii
B MA/I0H DECNHAOTHOH aBHAaLIHH.
3aHHMAACH TI0 JaHHod nporpaMue, OOYHAKIIMEC J0/IKHBI NOJYYHTE IHAHHA
H YMEHHA, KOTOPBIE NO3IBOAAT MM [OHATH OCHOBRI yeTpoiicTea GecnuIoTHOTO
JETaTebHOrO  annapata, NOpHHUMOB  paboThl  BCeX ero  CHeTeM | HX
B3aHMOaeHCTBHA.
Hporpammodi  npegyemotpeno NPOBECHNE KOMOWHHPOBAHHBIX 3auaTHIL:
JAHATHA COCTOAT M3 TEOPeTHYECKOH M NpaKTHYeCKoH uacTeii, npHuémM OoMbluee
KNIHYECTRO BPEMEHH 3aHHMAaeT MPAKTHYECKAA YACTh,
Hpu npoeenennn sanatuil rpaguusonto Henon BIYHOTCA TPH (POPMEI paboThI:
* JACMOHCTPALMOHHAS, KOTAR ODYYAlOWMEeCH CAYIIAKT —OOBACHEHHS
nefarora H HAOMOOAKT 33 NeMOHCTPALIHOHHEIM IKPAHOM HIIH JKPaHaAMH
KOMIIBIOTEPOB HA YMEHHYSCKHX pabouHx mecTax:

¢ (pouTaneHan, Koraa ofvumomecs CHHXPOHHO paboTalor mnoj
YnpasleHHeM Ienarora;

® CaMOCTOATENbHAA, Korga o0yYaloUIMecs BITONHAIOT HHIHBHAYalbHLIC

3a1aHHA B TEHMCHHE YACTH 3aHATHS MIH HECKOIBKHX TaHATHI,



L2.Heas u 3aga4n nporpammer

Hensto nporpammer ssnsercs (hopmupoBanme vy ofyyamowmxes YCTOHYHBBIX
SHAHHA M HABRIKOB [0 TakuMm HANPaBICHHAM, KaK: aspoAMHAMMKA |
KOHCTPYHPOBAHHE  OECOHIOTHBIX  JeTATelbHBIX annapaTos,  OCHOBEI
PAAHOIEKTPOHHKH M CXEMOTEXHMKH, NpOrpaMMHpOBaHHE MHKPOKOHTPOILIEpPOB,
N€THAA 3kciyatanus BAC,

[Iporpamma Hanpasnena na PA3BHTHE B peDeHKe MATEpeca K NpoeKTHOM,
KOHCTPYKTOPCKOH H  [peanpHHHMATEIBCKOI ACATENBHOCTH,  3HAYWTEIRHO
PacuIHpHioed Kpyro3op ¥ ofpasoBanHocTs pebenka.

OcHOBHEIMM 3agauamy DaHHOf NPOrpaMMel ABIAKTCA:

* Paseumne y gereil mooGpawenns, NPOCTPAHCTBEHHOTO  MBILLLTEHHA,
BOCIIHTAHHME HHTEPECA K TEXHHKE H TeXHOIOTHIM.

*  Bocnuranme TpynomoGus, Pa3BUTHA TPYNOBBIX YMEHHH M HABLIKOB,
PACIIHPEHHE MOJHTEXHHYECKOID KpYT030pa, ¥MeHHA NAaHHpOBaTE paboTy no
PealH3IAlMK  3aMBICNA, [PEABHASTE Pe3yNIbTaT H  JOCTHIATE ero, Ipu
HeoOX0IHMOCTH BHOCHTE KOPPEKTHBEL B IEPBOHAYANEHEI 3aMbloe.

* [lopsnnenne cencopuoit HYBCTBUTENIBHOCTH, PAIBHTHE MENKOH MOTOPHKH H
CHHXpOHH3alMH palortel ofewx pyk 3a cuer ofy4eHus nUNOTHpOBAEHMA W
A3POCHLEMKH ¢ DECTIHIOTHBIX JIeTaTe/IbHAIX ANNApATOR,

*  Osuakomienne jereii ¢ gyxom HAYHHO-TeXHHYECKOTO COpPEeBHOBAHMS,
PAIBHTHE YMEHHA MIAHMPOBATE CBOM IEficTBHA C yyeToM (akTopa BpeMenn B
0DCTaHOBKE ¢ 2NeMeHTaMH KOHEYPEHLMH,

* Oby4enue nerell npoexruposaHmio, cfopKe M OpOrpaMMHpOBAHHIO
DECHIMIOTHRIX NeTATENBHBIX GINIPATOR, HCNONBIOBAHHIO COBPEMEHHBIX CPElCTB
ABTOMATHYECKOID KOHTPOIA H YIIPABISHUS 1T cO3NaHUs HHTe/eKTYanbHEx BAC,

. BeipaGoTka HAaBBIKOB MUIOTHPORAHMA GECTIMIOTHEIX JeTaTenbHBIX
annapaTos,

* Camopeanusauna nnynocti o6yyaouerocs,

* PaspuTHe TROpUeCKHX cnocoGHOCTE] obyualowerocs,



2. CTPYKTYPA [TPOI'PAMMBI
2.1, Ofuem nporpaMmsg u BHIL YueOHoiH patoTi

Jannas ofpazosatensuas HporpaMma HIY4aeTCA B TedeHne Wrepatuu. [To

OKOHYAHHIO KYpea NPOHCXOANT 32T MPOEKTHOH paboTwl.

Bra yuebuoi paGoTs Beero wacon
AYTHTOpPHBIE 3AHATHH BCEro, B TOM 72
yHCIe:

Jeximu 33
llpakThyeckue sansaTua 39
B T.4. poeKTHaa paboTa 8
Buzer rexymero KOHTPOJIA 3
YCIEBAEMOCTH

Ofsem yuebHoil nporpaMme 72




2.2. Coaepianue nporpammui

Ne i/ Haumenosanme rempi Conepxanne obyvenns
1 2 3
baok Teopus myanruporopuwnix | Yerpoiictso MY/NbTHPOTOPHEIX — CHCTEM.
. CHCTEM, OCHOBL  KOHCTPYRUHH MY MBTHPOTOPHBIX
OcnoBrl ynpasienus. CHCTEM. [ IpuHLHNEL yNpaBieHHs

. Beojnuas nexums o

COIEPIKAHHH Kypca.

- IlpuHunne ynpaenenns u

CTPOEHHE MYIETHKONTEPOB.

. OCHOBBI TEXHHKH

De30MacHoCTH NoJIETOR

. OCHOBB! 3neKTpHYeCTBA,

JluTrii-nonumepHsle

AKKYMYNATOPEL.

- IpakTuvyeckoe sanaTia ¢

JTHTHH-NIOMMEPHBIMH
AKKYMYIATOpaMH
(3apanka/paspaaka/Oanamcy

poOBKA/XpaHeHHe)

. TexHomorHa nafixu.

Texnuxa GezonacHocTH.

. Obyuenue naiixe.

MYIbTHPOTOPHBIMH CHCTEMAMH,

Annapatypa pagHoyIpaBIEHHA: NPHHLEN
AercTeus, obwee yerpoiicrso.
Texnuka GesonacHocTH npu  paBore ¢
MYIETHPOTOPHBIME CHCTEMAaMH,
eKTPOHHEIE KOMIIOHEHTRI
MYIBETHPOTOPHEIX CHCTEM:  MPHHLMILL

pafioTer, obuiee yerpotcTeo.

JuTHii-nonuMepHele AKKYMYIATOPB W HX
3APAAHBIE YCTPOHCTBA: YCTPOHCTBO, NPHHLM
JeicTBuA, METO/IE

3APANKH/ PAIPANKH/ X paHeH s/ BanaHcHpoBKH

akkyMmynaropos, OejonacHas pabora «c
oBopyoBaHHEM.
[afixa AEKTPOHHBIX KOMIIOHEHTOR;

NPHHIKNOBL naikd, obyvyeHwe najike, naifixa
AMEKTPOHHEIX KOMMOHEHTOR

MYIBTHPOTOPHBIX CHCTEM.




Baok

Coopka u nacrpoiixa

KBaJpoKonTepa.

¥uebnele noaéTwI.

Ynpasnenue nondrom

MynbrukonTepa. [puuuun

QYHKIHOHMPOBAHHA ONETHOTO

KOHTPOJLIEPA W aNNapaTyphl
VIIPaBIIEHHA.

1.

beckonnexropusie
ABHIATENH H PErynsaTopsl HX
xona. [Inater passogku

MHTAHHA.

. Cbopka pamnl

KBAJipaKonTepa,

. aiika ESC, BEC u cunosoii

HACTH.

. OcHOBEI HacTpoiiku

MONETHOTO KOHTPOLIEpa ©
MOMOLLLIY KOMIBIOTEPA.
HacTpofixa Annaparypsl
VIIPaBIEHHA,

Hacrpoiiku nonéraoro

KOHTpOJLUIEpa,

- MHeTpyKTa® N0 TexHuke

BezonacHoCTH MoneTos,
IlepBrie yuebubie nonérs:
«BINET/TIOCAmKAY,
«yNEePHAHHE HA 33TaHHOH
BLICOTEN, NepeMelleHs

«BMNEpen-Ha3any», «BIeBo-

[onérueri KOHTponaep;

MOIETHOTO  KOHTpO/Nepa, NPHHLIKMNE  ero

YCTpOHCTBO

PYHELHOHHPOBAHHS, HacTpoiika

ROHTPOILIEpA €  NOMOLIBIO  KOMIBIOTEpR,
JHAKOMCTBO € NMpOrpaMMHeIM ofecnedenpem
A1 HACTPOHKH KOHTpOIIepa.

beckonnexropusie  apuratenn H  HX
PECYJIATOPEL X04a: yeTpoHCTBO, NPHHLIMITL KX

(DYHKUHOHHPOBAHKS, nNaiika asurateneii u

PEryIATOpOR,
[Mnatel  passoaxw MHTAHHA: obuee
YCTpoficTRO, XAPAKTEPHCTHEH, naiixa

PErYIATOPOR H CHIIOBBIX NMPOBOIOE K MAATAM
PasBOAKH NHTAHHA,

Hucrpykram  nepen NEPBBIMH  yyeOHBIMH
NOMETaMH.

[lpoBenenne yueBuuix nonéro aare,

BEIMOMHEHHE  3afaHuii:  «B3nér/mocankas,
“YACPEAHHE HA 3ATaHHOH BRICOTEY, «Blepe-
Hazany, «BIIeBO-BNPABO», «TOYHAN TOCAJKA HA
YOANEHHYIO TOUKY», «Kopofoukay, «uenHoKy,
“BOCEMEpEAy, wiMelKan, «ofneT no kpyrys.

Pazbop apapuiineix curyaumii,




Brpasoy. Pasbop asapuiineix

CHTYALMH.

8. Brimonuenue nonéros:
«TOUHAA [TOCAAKA Ha
YIATEHHYH) TOHKYS,
«KOPODOUKa», «HETHOKY,
“BOCBMEPKa», «3IMeHKan,

woDIeT Mo Kpyry».

baok | OcuoBel maxmar OcHoBHEIE NOHATHA: XOmB! HHIYD,

3. INAXMATHAS HOTALIHA, [IAX, MAT, [1aT,
CPaBHHUTE/IBHAA UEHHOCTE QUIyp, obmue
NPHHLHITEL HIPEL, NPABH/IA [IOBEISHHA BO
BpEMA HIPhl. CeaHcel ojHOBpeMEHHO HIPEL.

E*rfmc Pasrosopustii anraniicknii JaKpenaeHne HABBIKOB PA3rOBOPHOTO

4. | m3nik aHTIHACKOro A3bIKa, paciunpeHie
cnopapHoro sanaca. [loproroska g saumre
NMPOSKTOB HA aHMNTHACKOM A3BIKE.

baok | OfmeryabTypHbIe Tpenmnurn va komangoobpazosanue,

!. KOMIETEeHLUHH PeIICHHE KeHCOB B paMKax MpoekTa
«Henemu obmexkynbTypHsix KoMOoeTeHmii B
lerckoM TexHonapke «Keantopuym»

baox | Hi-tech nex: 3HAKOMCTBO ¢ TeXHHKoi GesonachocTs npr
6. 1. OcHoBBI paboTel Ha pabore 8 Hi-tech — uexe, ocuoss pafoTsl ¢

Na3epHOM CTAHKE,

2. OcHosel 3D-nevary u 3D-
MOJENHPOBAHKA;
3. OcHoBE paGoThI ¢ pYYHBIM

HHCTPYMEHTOM.

obopynosanuem Hi-tech — uexa, usyyenue
CONpameHHoro ¢ paboroil Ha oBopyjoBaHHu

Hi-tech — uexa nporpammuoro ofecneyenns,




PaGora B rpynnax uan

HHKEHEPHBIM NPOEKTOM,

1. Tlpuuumnm cozpanus
HHKEHEPHOH MPOeKTHOM
padoTsI.

2, Pabora B rpynnax uag
HHAEHEPHBIM MPOSKTOM
«becnunoTHan aBHauHOHHAR
CHCTEMan,

Ioaroroska npezenTanmn

cobcTBeHHOMH NpoeKTHOH

paboTEL.

PaboTa Han HHKEHEPHBIM NPOEKTOM: OCHOBbI
IAHHPOBAHMA NpoekTHOR padoTel, paBota
HaJ IPOCKTOM B COCTaBe KOMaHIEL

I[IpakThueckas pabora =

rpyinax  Han

HHIKEHEPHBIM NPOEKTOM o TeMe
«becnunoTHan aBHALMONHHAR CHCTeMay.
Ioaroroska 1 nposeenne npesesTauny no

NPOEKTY,




3. KOMILIEKC OPI AHM3ALIMOHHO-TIEJIAT OTHYECKHX Y CIIOBHIA
3.1 Kasienaapro-remaTnueckoe niannposanne
Obbem wacos Popma
Ne n/n HanmeHoBanne Tembl KOHTPO#
Bee | Teop| Hp
ro (M8 |aKr
wac HK
OB a
1 2 3 4 5 6
baok Teopus myabTHMOTOPHEIX cHeTem, | 13 | 8 5 | Hpakruueckan
1. OcHoBEI YNpasieHud. pabora
BBoagHas nexums o cofepianiy Kypea.
[IpHHIMNEL YOPaBIeHHs W CTpOeHHE
i ' MY 1ETHKONTEPOE. 7 2
T OcHoBel TexHHKH Oe3onacHOCTH * 2 I [TpakTHueckas
| NoJETOR I paboTa ¢
4 OcnoBsl anextpuyectsa. JIHTH- ; 1 3APHIHBIME
HNONTHMEPHLIE aKKYMYIATOPSI, 1 YCTPOHCTBAMM.
i [pakTHyeckoe 3aHATHA ¢ THTHI- ] |
MOTHMEPHEIMH AKKYMYJIATOPAMH Ilafika nposoaos.
(3apanka/paspanka/SanancHposka’xpan
eHHe)
i Texnomorns nafixu. Texuuka * 2
i OeonacHOCTH. . 3
Obyuenne naiike.
baok | Chopka n HacTpoiika KBagpokonTepa. T g MpakrHueckasn
2. Yuebnuie noaérel. pabora
10




= |
a

Ynpasneune nonérom
MYyIbTHEONTEpa. [Ipununn
OYHKUHOHHPOBAHKA NONETHOrO
KOHTPOLTEPA H arnliaparyphl
YIPABIEHHA,

EEEKDJI.I]EIETDIJHI:IE OBHTATENH H
peryaaTopsl ux xona. [1naTsl
PA3IBOIKH [HTAHHA.

CBopxa pamul KBaipoKonTepa,
[Mafixa ESC, BEC u cunosoit yacr,
OcHoBEl HACTPOHKH NoAETHOIO
KOHTPOJIEPE € MOMOLIBRO
KoMIkioTepa. Hacrpoiika
ANNapatyps! YIpaBieHHs,
Hactpoiiku nonérroro koutponnepa.
Huctpykram no texuuxe
0e30MacHOCTH MONeTOR,

[lepesie yueGuble nonéTer:
«BINET/TIOCATKEY, «YICPKaAHHE HA
34JaHHOH BRICOTER, MEPEMELIIEHIA
WBNEpel-HA3ANY, «BIEBO-BIIPABON,
Pazbop apapuiineix curyaumii,
Brinonxenue nonéros: «rounas
NOCAKA Ha YIATeHHYIO TOYKY»,
«KOpODOYKay, wdelTHOK:,

«BOCBMEpPKa», wimelkay, «od1eT no

KpyIrys,

=2

Chopra 1

HACTpOHKA

KBAAPOKOITEPA.

YyebHEle

MOETEL,

Baok

OcHoBRI IIaXMaT

Ceancol

OJHOBpPEMEHHOI

HIPbL.

11




baok : L PpoHTAILHBI
Pasrosopuwiii anrawiicknii 6 3 3
4. onpoe
Yuacrue B
npoexTe
«Henean
ODILEKYILTY PH
. YALTYPp
Jl OB ey abTy pHLie KOMOETeHIHN 6 4 2 | BIX
KOMOETEHUHH B
ACTCKOM
TEXHOMAPKe
«KBanTopHyM»»
IpesenTauns
Bj:vn:
Hi-tech nex 6| 2 4 PeIyaLTATOB
patoTel
baok | Pabora B rpynnax waj umsenepusiv et i Ipakruyeckan
8
7 NPOeKTOM. paGora
[MpHHLHOLL CO3/aHNA HEKEHEPHOH
1 2 1 1
MpoekTHOH paboThl.
OCHOBEL HHAEHEPHOTO
2 " CamocToATenbHA
npoekTHpoBaHiA. AHIHeHHBIH LHKD
3. 2 2 A [MOJTOTOBKA
NPOeKTa W HITENHS
[PYTNOBLIX
Pabora B rpynnax Haj HHKEHEPHBIM
4. 8 3 5 HHIKEHEPHBIX
npoekToM «becnunoTHas
NPOeKTOR,
ABHALHOHHAA CHCTEMAR,
[MoaroToska npezeHTanun 5 ,
cobcTBReHHOM NpoekTHOl paBoTsl,
8 Kourpons snaumii 3 - 3
12




3.2 ¥eaosnn peannzanun NPOrpamMmel.
[epeuens neobxonumoro MATEPHATBHO-TEXHHYECKOTO oDecneyeHHA"
No Haumenosanne Haznauenne/kparkoe
n/n OnHCAHHE PYHKUHOHAID
obopyloBaHH
1 | Yuebuoe (obazarennnoe) odopysosanme
Ocroenoii HaGop (pama, sanuacTi, MOTOpEI, HaGop nns chopru
] NPOTISINEPD], PErYAATOPSI, [IONETHELIH KBaIpoKonTepa
£ KOHTPOMLIED, palHoanaparypa, sapsajika,
AKKYMY/IATOPE )
Komnaerr ana FPV-nonetor (kame pa, KoMnnekr nas nonetos ot
1.2 | BHOcONEpenaTYME, BHOCONPHEMHNE, 4HTEHHBI, | IEPBOrO THLA
MOHHTOPYHE, Datapeiiku.)
KoMmnaert ana uayyenns ocHos KommiexT ans
PATHOINEKTPOHMKM H NPOIPAMMHPOBAHHS [IPOrpaMMHPOBAHHA KonTepa
1.3 | MukpokosTpoepor (GopToBoil KOMNLIOTER,
PafHOMOEM, BHICOKAMEDPA, HIEKTPOHHKA,
[10)
Keanpokonrep Konrep nns nauansHoro
1.4 3HAKOMCTBA, 0TpaboTKH azos
MHAOTHPOBAHHA
Keanpokontep ¢ dotokamepoii na Konrep ans obyuenue
115 | rupocraluansuposannoM nojeece 4IpochEMKe, HaCTpoliKe 1
obcnywusanmio BAC
Kousepromnian Konpepronnan gns ofyvenns
HacTpoiike, 00CIYKHBAHHIO H
P axcnnyarauun BAC
MeperekTHRHEIX THIOB
13




akcryarauu BAC

MEPCNEETHEHRIX THIIOB

1.7

PoTokamepa

dorTokamepa 118 YCTAHOBKH

Had KOHBEPTOILIAH

1.8

Vyebuan BAC caMoneTrHoro THIA

BAC nns obyyenuna azam
MHIOTHPOBAHHA DECTTMIIOTHEIX

caMOoJIeTOR

i

KpanpoxkonTep ¢ 3 100, aKKyMyIATOPaMH,

IO, 3apAfKO#H U 3auiHTOH BHHTOR

Kontep nns orpabortu

HABBIKOEB [THIIOTHPOBaAHHA,

NPOBEIEHHA a3POCHEMKH

Pyuxa ana 3D-nevartu 3HAKOMCTBO ¢ NPHHIHNAMH
1.10 3D-neuatn
2 | KomnewrepHoe oGopylosanue
2.1 | Hoythyx pabora B Knacce
2.2 | Mbis
o Tenewka ana sapanku 1 xpaneHns HoytOykos | TymBa ans xpanenns u
3apanky HoyTOyKoB
5% MDY Muoro-dyHKIHOHAIEHOES
YCTPOHCTBO
2.5 | Cetepoii yOIHHHTEND Ceresoil yanMHHTENS
3 | Hpezenraunonnoe obopyaoeanue
oy LED nanens noaa4a HHGOPMALIHOHHOTO
MATepHaNa
3.2 | Hacrennoe kpennenue kpennenne LED nanenn
HHTepakTHBRHBI KoMILTEKT HMuTepakTHBRHEIA KOMNnexT
3.3 nocka Auaronans 87" /221

cm, dopmar 16:10 ¢

14




MoGuneusiii creny

Hanonbhas Mo6unsnag

—

34 CTOHKA 008 HHTEPaKTHRHEIY
JOCOK
4 | Pacxoanmie MATEPHAIL] H 3aNACHBIE YacTH
5 | Mebean
3.1 | KoMmekt mebemm
5.2 | CeTHibHHK HACTONLHEIA ranoreHoskli Jlamna ranorenonag zuld
5.3 | Kopauus: qag Mycopa

15



3.3. [Lnannpyemeie pe3syabTaTh ocBoenns NporpaMmael

Obpasosarenbhas  nporpamma  jaer Kamaomy olyuawoliemyca o
PEY/ILTATAM €€ NPOXOMCIEHHA OBIANETE BCEMH 3afBICHHBIMH KOMIETEHLHAMH 1
BBIIONHATE  [IPOEKTHYIO paboTy no cosgauio GecnuaoTHoN  aBHAUMOHHORN
CHCTeMBl.  DopMmoii  oTyeTHoCTH  ABNReTCH YCMEUWIHOE  BRIMTONHEHME Bcex
MPAKTHHECKHX 3a71aY, NOCNENYIOWAS 3allHTa COoOCTBEHHOrO Pea/IM30BaHHOTO
MpoekTa, a Takike ydacrTue B ronkax “Drone Racing”. [lpennonaraercs, yro, s
YAYHIIEHHA KOMMYHHKATHBHBIX HABBIKOB M NOBBILICHHS COBHATENILHOCTH,
OOIPOCTOR NO/UHEH 3AMUCATE TAKKE KPATKYIO BHASC-TPEIeHTALMI0 cobCTREHHOMD
[OpockTa M pasMecTHTe ef Ha calite TexHmonmapka «KBanTopuym» ona ee

OpefoCcTaBICHEA Ha 00LIecTREHHGE 00CYRIEHHE BCEM METaHOLIMM,

34, Cnocolie n dopmel nposepin PEIYALTATOR OCBOCHHS NPOrPAMMBI
Buasl kouTpons:
® BEOJHBIH, KOTOPBIH NPOBOAHTCH fepen HavanoM paboTel B DpenHazHaven
AMA JAKPENNeHHA 3HAHKHA, YMEHHA M HABBIKOB 00 NpoiIeHHMM Temanm:
® TEKYLWHH, NpoBOAMMBIA B Xoge yyeGHOMO 3IaHATHS W 3AKPENIAIOLH
IHAHHA N0 JAHHOH TeMe;

® HTOTOBBIH, NPOBOAMMEL NOCHE 3aBeplueHus Boeil vuebHOH mporpaMset.

DOpMBEL NPOBEPKH PE3yILTATOR:
* HabmogeHHe 3a 1eThbMH B npouecce patoTkl;
* COPEBHOBEHMWA;

* HHIAHBHOIYANbHBIE H KOJIIEKTHEHEIE TEXHHYCCKHE MPOEKThI.

PopMBl MOABEJICHUA HTOMOB!
* BBIMOIHEHHE IPAKTHYECKHX NOAETOR (BUIyanbiEX | ¢ FPV);
* DpaKTHYecKHe padoTsl N0 cHOpPKE W PeMOHTY KBaIPOKONTEpOE;
* TBOPYUECKOE 3aJlaHuA ([IOArOTORKA NPOSKTOR M ero Mpe3eHTaLmA)

Kourpoasuan pafora
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Koutponstas paGota coctour us TEOPETHYRCKHX BONPOCOB M PACCYHTAHA Ha

OIOHO aYIHTOPHOE 3aHATHE.

Bonpocs! k kontponbroii pabore:

1. ¥Yerpoiicrso MYTNBTHPOTOPHEIX CHCTEM.,

2. Ilpuaupne YIPARMCHHA MYIBTHPOTOPHBIMH CHCTEMAMIL

3. Jluruii-nonumepnpre AKEYMYTATODE M MX  2apafHpe YCTpoiicTsa;
¥CTPOHCTBO, NpHHUMN AeHCTBMA, MeTokl HAPAIKH PaspaiH X patenua
GanaHcHpoBKH AKKEYMYIATOPOR, Ge30nacnas pabora ¢ obopynosanuen.

4. Honérupii KOHTpOsLIep: yerpolicTeo nonéruore KOHTPONNEpa, NpHHLHIE
ero QYHKUHOHHPOBAHMS

5. Ilpuuomne HACTPOHKH KOHTPOMEPE ¢ MOMOLLLIO KOMIBIOTEpa

6. BeckonnexropHuie asuratenu H HX PeryisTopsl Xomga: yCTpoiicTso,
APHHLMNE! HX QYHKIHOMHPOBaHKA, Nafika AsHrarene u perynstopos,

7. Ilnatsl paspoaku nuramms: obllee ycrpoiicTso, XAPaKTePHCTHEH, najika
PET}UIHTGPUE H CHIIOBRIX I'IPDBG..’I,'DE K ILIaTam Pa3BOIKH NuTaHms,

8. OcHoBEl  BHgEOTPaHCIALM: OPHHOMNEL  nepefiadd  BHAeOCHrHATE,
YCTPOHCTEO H XapakTepHCTHEN NPHMEHAEMOT0 060Dy 10BaAHMS.

9. ¥eraHoBKa, nogkmouenme u HACTpoiika BHIe0000pYAOBaHHA Ha
MY/IBTHPOTOPHBIE CHCTEMBI,

10.0cHoBE MEKpOINERTPOHMKH 1 [IPOTPAMMHPOBAHHS MHKPOKOHTPOAIEPOR:
YCTPOHCTBO H NPHHUKN jelicTRiHS MHEPOKOHTPOILIEPOB, XapaKTepHCTHKY
HCTIONB3YEMBIX MHKPOKOHTPOIEPOR H HX JaTYHKOB,

11.0cHoBb! 3D-neyaty n 3D-monenupoBanus; [pHMeHAemMoe obopyaosante u
NporpaMMHoe odecnevenye.

12.0cnoBr nporpammuposaris, CTpykTypa a36iKa, ocHoBHLLE OMNEPATOPEI,

13.0cioBHEIe nepudepuiinse YETPOHACTBA MHKPOKOHTPO/LIEpOR,

14.CriocoGel peanusannn moneTHsx 3ilay o nporpaMs. [Tpumepsl noneTHerx

3384 H AITOPHTMEI X PealH3alm.
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Hroroean patora

Hrorosas  xontpons  obywaommxes MPOBOAMTCA N0  pesynbTaTaM
BRINOUIHEHHA NPaKTHYECKHN 3a0aHHI W 3a1IHTh NpoeKToB (Npasnia subopa TemMel
H TIPHMEP NPOSKTA [PeICTABNEHR! B NpHIoKeHHe Nol) |

TlpakThueckue 3ananus:

—_

. Pabora ¢ sapanuevn verpoficreamy,
[Najika nposogos.

[Moner na cumynaTope,

Chopka 1 HacTpoiika KBALPAKONTEPa,
YueGurifi noner.

Yeranoeka sunecofopynosanms.,
Ilonet «or neprore auma.

[IporpaMMuposanne KOHTPOILIEPOB,

- T S P

Peanusaums suibpannoii nonetnoit aanaum
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1.5. Yuebno-meronnueckoe U HHpOpMALHOHNOE Obectevene NpOrpamMmes

Ne o/

Haumenosanne _|

OcHoBnan
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H.3. Baymana. Onexrpon. #ypH. 2013, Ned, Pesicum joctyna:

http://sntbul. bmstu.ru/doc/55] 872.html (nara obpamens 311 0.2016),

['vpeamos A, E, Mozenuposanne ynpasnenns KBA1POKONTEpOM

Hixenepusiii Bectauk, MITY M. H.3, Baymana, DnexTpon. wypw. 2014
N8 Peskum nocryna: http:/fen gbul.bmstu.rw'doe/723331 himl (aTa
ofpaienns 31.10.2016).

Edpumos. E. lporpammupyen KBalpokontep #a Arduino: Pesum goctyna;
http://habrahabr.ru/post/227425/ (Aara obpawenns 31.10,2016),

Hueruryr TPaHCNOpPTa U CBAsH, OCcHORLI AIPOTHHAMHEN H THHAMMKH

nojaera. Pura, 2010, Pes JocTyna:
http:/fwww.reaa.ru/yabbfilesB/Attach ments/Osnovy_ajerad tnamiki_Riga.p
df (nata oBpawenns 31,10.20] o).

Kaunatuukos A H., Kpuwenxo AL, Traues C.B. Jonycrumbre
NPOCTPAHCTBEHHEIE TPALK- TOPHH BeclHIoTHOMG JIeTaTeNbHOrO annapara B
BEPTHEANBHOH MockoeTH. Havka 0bpa- sosarne. MI'TY um. 1.9,
Baymana. Jnexrpon. wypu. 2012, No3. Pexkum poetyna;

http://technomag, bmstu.ru/doc/367724.html (mata oBpawenns 31,10.20] 6).
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Focynapersennoe wanarenserno ofoponnoii n POMBILAeHHOCTH, 1950, 479

—
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http:/fwww.thg. rw/consumer/o bzor_fpv_multicopterov/ print.htm|

(aara obpamenus 31,10.20 16,

Alderete T.S. “Simulator Aerg Model Implementation” NASA Ames
Research Center, Mo ffett Field, California. P, 21, Pesun AOCTYNA;
htt]:-:r’fwww.aviatinnsystﬂmsdivisinn.am.nasa,guw publications/hitl/rtsim/To
ms.pdf { aata obpatienns 31.10.20] 6).

Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode
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Murray R.M., Li Z, Bastry 5.8, A Mathematical Introduction to Robotic
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Hpusoscenuehs]

Hpasnaa BEIGOPA TeMel npoekra
Criocofer penenmg NpobdieM HauMHAKMHME HECACN0BATENAMH BO MHOIOM
BHCAT OT BRIOPaHHOMH Temul. Hano 1OMOYE [eTaM HaiiTh Bee myTw, Belyline K
ACCTHHEHHIO UeAH, BBIIEMHTE obmen PHHATHIE, 001eHIBecTHRE | HECTAHlapTHRIE,
AIETEPHATHBHEIE, CllenaTs BLIOOD, OleHHB sdierTusHOCTS Kaw0ro cnocoba,
IMpasuao 1. Tema nomrua OBITE HHTEpecHa PeDeHKY, Noa%Ha VRIekaTs ero,
Heenenoparensexas pabota sddexTHEra ToaLKO Ha 1oDpoBOILHOI OcHORe, Tema,
HABA3IAHHAN YUSHHKY, Kakoil G BHKHOH OHAa MM Kasanach BIPOC/ABIM, He amact
AonkHOro 3diherra.
Mpasnao 2. Tema NOM#HA ORITE BHIOTHHME, pelueHMe ee mommHo DBITE
NOIEIH0 YYACTHHKAM HCCIeIOBANMs Haronkuyrs pedenka uy TY HIEI0, B KOTopoii
OH MaKCHMAILHO PealMIVeTCH Kak HECIEN0BATEb, pacKpoeT Nyyipe CTOPOHBEI
CROSMD HHTE.‘J]J'IEH‘TH, HG-’I}"{HT HOBREIE NoJe3HkeIe EHEHHH, ¥reHHA M HH.BH}EH, =
CIOMHAR, HO HeobxXoOMMan 3aja4a 1q negarora,
IMpasuao 3. Tema AOMKHA  OBITH  OpPMIMHAABHOH ITEMEHTAMH
HEOMHIAHHOCTH, HeolhYHoCTH, OpurunansnocTs CACAYET NOHMMATE Kak
CHOCODHOCTE HECTAHIAPTHO CMOTpeTs Ha TPAIMUHOHHLIE NPEAMEThl H ABTeHMS,
Mpasuao 4. Tema gomsna ObITh Takoi, wyrofn pabora Morna Geite
BEIMOJTHEHA OTHOCHTENBHO Geictpo.  CnocofuocTs ACIT®  KOHLEHTPHPOBATE
CODCTBEHHOE  BHHMaKHe Ha  OmHOM o0wektre, 1. o AQJIrOBPEMEHHD,
HeTeyCTpeMaIeHHo paboTaTs B oqnon HANPaBIeHHH, ¥ IKOALHHKA OrpaHHYEHHA.
Hpasuno 5. Tema nomua Guimy, AoctynHoi. Ona nommua COOTBETCTROBATE
POIPACTHRIM  0COBEHHOCTAM JeTell. Dro KACReTCd He TONBKO BhIDOpa TeMml
ICCIEA0BAHNA, HO M GopMyAHpOBKH 1 oThopa Marepuana nug ee pelnenns. Ongua

Ta we npoliema Mmower pelarses PAZHLIMH BOIDACTHRIMH TPYINAMH Ha Pa3IHYHEIX

[ |

Tanax o0vyeHHs,
Mpasuao 6. Coseranpe HETAHHH H BOIMOKHOCTE, BuiGupas temy, negaror
AOIDKEH YUECTh HAtMYHe Tpebyembix CPEICTE H MATEPHANOB — HCCenoBaTeNbCKOR

Gaznl, Ee OTCYTCTBHE, HEBOIMOKHOCTE colpare HeoOX0HMbIe AaHHBle O0BIYHO

£




I

NPHBOJAT K noBepXHOCTHOMY PELICHHIO, NopoxaaoT "nycrocnonue". 1o Memaer
PE3BHTHIO  KpHTHYecKoro MBILINEHHA, OCHOBAHHOTO  ny A0KA3aTeNBLHOM
HCCIENOBAHHH H HANEKHBIX THAHNAX,

Mpasnao 7. C BEIDOPOM TEMBI He cToHT 3ATArHBaTh. bonkmunerso Yualluxcy He
HMET MOCTOAHHEIX NPHCTPACTHEH, HX HHTEpeck CHTYaTHBHEL [Tosromy, BRIDKMpas

TEMY, fleHCTROBATE cieyer DBICTPO, MoK HHTE Pec He yrac,

Ipumeprr rem n POEKTOR

Moaenmposanne KBAIpOKOnTEpa,

. Ilpoextnposanue nogera Hal Tpaccoli ¢ npensteTanamy,

[Tporpammuposanme ABTOHOMHOTO BINeTa W Mocagky KBalpokonTepa,

Buaeo Hapeska noneron BOKpYr KeanTtopuyma,

2
3
4
3. Oprauusaums romgy KBaJPOKONTepos,
b.
i
&
9

Ipumenenne KBAApoKoNnTepos & [ COKBAHTYMe,

. poektupoearnye KBAPOKONTepa-TPaCTOpTHPOBIHKA,

ABTOHOMHEIN NoMeT 1o 33120 TPAEKTOPHH,

- Cosnanme nomowmmea nag APETIOAABATENS HA KOHTPONBHLIX paGoTax,

10.Ksagpokonrep - ayHdimi ipyr PoGoksantyma,
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