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. HOACHUTEJIBHASA 3AIINCKA

BBenenue B nacrosimiee Bpemsi peiHOK BITJIA (OecnmmimoTHBIX JieTaTeIbHBIX
anmnapaToB) — CTaJl OYEHb NEPCIEKTUBHON M OBICTPOPA3BUBAIOLICIICS OTpaciblo U
IPOJOJKAET aKTUBHO pa3BuBarhbCs. OueHb ckopo BIIJIA cranyT HeoThemiieMOu
YacThIO MOBCEHEBHOM XKM3HU: MbI OyaeM ucnoisib3zoBaTh BIIJIA He Tonibko B CMU n
pa3BieKaTeNbHON cdepax, HO U B HUHPPACTPYKTYpE, CTPAaXOBAHUHU, CEIHCKOM
X03s1icTBe U 00ecneueHnn 6e30MacCHOCTH, OSIBSTCS HOBbIE MPO(ECCUH, CBA3AHHBIE C
POCTOM pBIHKA.

HanpaienHocts  mporpammsbl.  Hacrosmass ~— oOmeoOpasoBarenbHas
oOImiepasBuBaroliasl MporpaMma JOIMOJHUTEIBHOTO 00pa3oBaHUS JCTed HMeeT
HAy4YHO-MeEeXHUYeCKyl0  Hanpaeiennocmy. llpeamonaraeT  JOMOJTHUTEIHHOE
oOpa3zoBaHue JleTei B 00JIaCTH KOHCTPYUPOBAHUS, MOJEIUPOBAHUSA U O€CIMIOTHON
aBUalli{, MporpaMMa TakKe HampaBlieHa Ha (OPMUPOBAHUE y JETECH 3HAHUU U
HaBBIKOB, HEOOXOUMBIX ISl paOOTHI ¢ OECITUIOTHBIMHA ABUAIMOHHBIMU CHCTEMaMHU
(BAC).

[Iporpamma TO3BONSET CO3AaBaTh OJIATOTIPUATHBIC YCIOBUS IS Pa3BUTHS
TEXHUYECKUX CTIOCOOHOCTEH MTKOTHHUKOB.

Hacrosmias mporpaMmmMa COOTBETCTBYET OOIIECKYJIbTYPHOMY YPOBHIO OCBOCHUS U
npeanosiaraeT  yAOBJICTBOPEHHE IMO3HABATEIIBHOTO HMHTEpeca 00ydarolerocs,
pacmipeHre e€ro MHOOPMHUPOBAHHOCTH B 00JACTH OCCHUJIOTHBIX JIETATEIIBHBIX
arrapaToB M CHUCTEM, a Tak)Ke OOOTalleHHe HaBBIKAMU OOIICHUS M NPUOOpPETCHHE
YMEHUH COBMECTHOM JIEATEITLHOCTH B OCBOCHHUH ITPOTPAMMBI.

HoBu3na HacTosiieit 00pa3oBaTesibHOM MPOrpaMMbl 3aKJIFOYAETCS B TOM, UYTO
OHa UHTETPUPYET B ceO€ JOCTUKEHUS COBPEMEHHBIX U HWHHOBAIIMOHHBIX
HaIlpaBJICHUH B MajIoil OECIIMIIOTHON aBHAIIUH.

AKTyaJbHOCTh  mporpammbl  COBpEMEHHBIE  TEHJCHLUHMH  pPa3BUTHS
pPOOOTU3UPOBAHHBIX KOMILIEKCOB B aBHAIlMU TMOJYYWIM peaau3aluio B BUJIC
OecnunoTHbIX aBuanMoHHbIX cucteM (BAC).

B mHacrosimee BpemMs HaOmojaeTcs JaBUHOOOpPA3HBIM pOCT HMHTEpeca K
OeCnUIOTHOM aBUAllUM KaK MHHOBAIIMOHHOMY HAIPaBJICHUIO Pa3BUTHS COBPEMEHHOM
TEXHUKH, XOTSI UCTOPUS PA3BUTHS 3TOrO HAIpaBJICHHs Hadanack yxke oosee 100 ner
TOMY Ha3aja. Pa3BuTue COBPEMEHHBIX M MEPCIEKTUBHBIX TEXHOJOTMM I03BOJISAET
cerofHsi OECNMUJIOTHBIM JIETATENbHBIM alapaTaM YCIEIIHO BBIMOJHATh TaKHe
(GYHKIIUA, KOTOPBIE B TIPOIUIOM OBLITM MM HEJOCTYITHBI WJIW BBITIOTHSIINCH IPYyTHMHU
CUJIaMH U CPEJCTBAMH.

bmaromaps pocTy BO3MOXKHOCTEM M MOBBIIIEHHUIO JOCTYHHOCTH JPOHOB,
MOTEHIINAJl KCTIOJB30BAHMS UX B Pa3HBIX c(hepax SKOHOMUKHU CTPEMUTEITBHO PACTET.
310 co3aao HeoOXoAUMOCTh B HOBOM npodeccuu: oneparop BAC. Ctparernueckas



3ajjaya Kypca COCTOMT B TOJTrOTOBKE CHEIHAIUCTOB 10 KOHCTPYHUPOBAHHUIO,
nporpaMmMupoBanuio u sxkcruryaranuu BAC.

Hacrosimiass oOpa3oBarenpHasi mporpamMma IMO3BOJSIET HE TOJIBKO OOYYUTH
pebenka MoienupoBaTh U KOHCTpyupoBaTh BITJIA, HO 1 MOATOTOBUTH 00YYAOLIUXCS
K MJIAaHUPOBAHUIO W OpraHU3aluu padOThl HaJ Pa3HOYPOBHEBHIMH TEXHUYECKHUMHU
POEKTaMU U B TaJbHEHIIIEM OCYIIECTBUTH OCO3HAHHBIN BHIOOD BHJIA IEATEIHHOCTH B
TEXHUYECKOM TBOPUYECTBE.

Ilegarornyeckas nesjaeco00pasHOCTb HACTOAIICH TPOrPaMMBbI 3aKJIFOYAETCS B
TOM, YTO IOCJIE €€ OCBOCHHUS 00yUaroluecs MoyiyvyaT 3HaHUsI U YMEHUS, KOTOpbIE
MO3BOJISIT UM TIOHATHh OCHOBBI YCTPOMCTBA OECIUIOTHOTO JIETATEIHHOTO ariapara,
IPUHIIUIIBI paOOTHI BCEX €T0 CUCTEM U MX B3aMMOJACHCTBHS, a TAKXKE YIIPaBICHUE
BITJIA. Ucnonbs3oBanue pa3nuvyHbIX HHCTPYMEHTOB pa3Butus soft-skills y nereit
(urpomnpakTHka, KoMaHaHas pab0oTa) B COYETAaHUU C PA3BUTUEM Y HUX
hardkommnierennuii (workshop, tutorial) mo3BonuT chopmupoBaTh y peOeHKa
LEIIOCTHYIO CUCTEMY 3HAHWI, YMEHUW 1 HABBIKOB.

enu u 3agaun nporpammsl llensro mporpamMmel SBISETCS (GOPMUPOBAHUE Y
oOyudatomuxcs ycroiunBbix soft-skills u hard-skills mo ciemyronm HampaBIeHUSIM:
POEKTHas JEeATEIbHOCTh, TEOpHUs pEeLIeHUsT H300peTaTeNbCKUX 3aaad, padora B
KOMaH/Ie, a’poAMHAMHKAa ¥ KOHCTPYHpPOBAaHUE OCCIUIIOTHBIX JIETaTEIbHBIX
anmnapaTtoB, OCHOBBI PAJAHOAICKTPOHHKH U CXEMOTEXHUKH, MPOTPAMMHPOBAHHE
MUKPOKOHTPOJUIEPOB, JETHas Hkcmryatanmuss BAC (OecnMIOTHBIX aBUAIMOHHBIX
cuctem). [Iporpamma HampaBieHa Ha pa3BUTHE B peOEHKE MHTEpeca K MPOEKTHOM,
KOHCTPYKTOPCKOH W TPEANPUHUMATEIICKONW  NIEeATENbHOCTH, 3HAYUTEIHHO
pacmmpsIonie Kpyro3op u o0pa3oBaHHOCThH peOeHKa. 3agauu:

OOGpazoBaTenbpHBIC 3a1a4H:

* chopmMHupoOBaTh Yy 00yHaIOUIUXCSl YCTOMYUBBIE 3HAHUS B 00J1aCTH MOJEIUPOBAHUS U
KoHcTpyupoBanus bAC;

* pPa3BUTh y 00y4YarOIUXCsl TEXHOJIOTHYECKHE HaBBIKU KOHCTPYUPOBAHUS;

* cdopMupoBaTh y oOyyJaronmxcs HAaBBIKU COBPEMEHHOI0
OpPraHMU3allMOHHOPKOHOMHYECKOIO MBIIUIEHUS, 00ECIEeYMBAIOLINX COLHUAIbHYIO
aZanTalrio B YCIOBUAX PHIHOYHBIX OTHOIIEHUM.

Pas3BuBaronue 3agaum:

* MOJJEPKATh CAMOCTOSITEILHOCTh B Y4€OHO-TI03HABATEIHLHOM JIESTEIbHOCTH;

* Pa3BUTH CIIOCOOHOCTH K CAMOpEANHM3AIMHU U 1IEJIeYCTPEMIEHHOCTH;

* chopMHUPOBATH TEXHUYECKOE MBIIIJICHUE ¥ TBOPUYSCKUN MTOAXOI K paboTe;

* pa3BUThb HAaBBIKM HAYYHO-UCCJIEIOBATEIBCKOM, WHKEHEPHO-KOHCTPYKTOPCKON H
MIPOEKTHOM JEATENbHOCTH;

¢ pacHiupuTb aCCOLMATUBHBIC BO3SMOKHOCTHU MBIIIJIICHUS. BocnurarenbHbie 3aJa4n.



* chopMUpPOBATh KOMMYHHKATUBHYIO KYJIbTYpY, BHUMaHUE, YBAKCHUE K JTIOISIM;

* BOCIHTATh TPYAOIIOOHWE, pPa3BUTh TPYIOBbIE YMEHHS W HAaBBIKH, PACIIUPHUTH
MOJINTEXHUYCCKUNA KPYro30p M YMEHHE IUIAHUPOBATh pPabOTy MO peaau3aluu
3aMbIClia, IPEBUACHHUE Pe3yIbTaTa v €ro JOCTHKECHHE,

* chopMHUpOBaTH CIIOCOOHOCTH K MPOJYKTUBHOMY OOIIEHUIO U COTPYIHUYECTBY CO
CBEPCTHUKAMHU U B3POCIBIMH B MPOIECCE TBOPUECKON JEATEIHHOCTH.

OTan4uTebHbIE 0CO0EHHOCTH MPOTrPAMMBbI
K OCHOBHBIM OTJIMYUTENBbHBIM OCOOCHHOCTSAM HACTOSAIIEH MPOrpaMMbl MOYKHO
OTHECTH CIEAYIOIIHNE MyHKTHI:
* KeiicoBas cuctemMa 00ydeHus;
* IIPOEKTHas AESITEIbHOCTE;
* HampaBlieHHOCTh Ha soft-sKills;
* UTPONPAKTHUKA,
* cpena AJisl pa3BUTHS Pa3HbIX POJIEH B KOMaH/E;
* COOOUIECTBO MPAKTUKOB (BO3MOXKHOCTb O0OIIATHCS C IETbMH U3 APYTMX KBAHTYMOB,
KOTOpBIE MPEYCIeNId B NMPAKTUKE CBOETO HAIPABJICHHS); * HAIMPABICHHOCTh Ha
pa3BUTHE CUCTEMHOI'O MBIIILICHHUS;

* pediexcus.

Bo3pacr aereii [IporpamMmma opueHTHpOBaHa Ha JOTOTHUTENHHOE 00pa30BaHHE
ydaluxcsi CpeIHero mKoiabHoro Bo3pacta (10 — 14 net). OcCoOOEHHOCTBIO JETEN 3TOTO
BO3pACTa SIBISIETCS TO, YTO B ATOT MEPUO]] TPOUCXOIUT TNIABHOE B PA3BUTUU
MBIIIICHUS — OBJIAJICHUE TTOJAPOCTKOM MPOLIECCOM 00pa30BaHUs MMOHATHI, KOTOPHIN
BEJICT K BBICIICH (hopMe UHTEIJIEKTYabHOU JeATeIbHOCTH, HOBBIM CIIOCO0aM
noBeaeHus. DyHKIMs 00pa3oBaHUs MOHATUN JEKUT B OCHOBE BCEX
WHTEJUIEKTYaJbHbIX U3MEHEHU B 3TOM Bo3pacTe. J[iig Bo3pacta 10 — 14 ner
XapaKTEPHO TOCMOACTBO JIETCKOr0 COOOIIECTBA HAJl B3POCIbIM. 3/1€Ch CKIIAIbIBAETCS
HOBas CollMaJIbHAs cuTyalus pa3Butus. MaeansHas popma — 10, 4TO peOEHOK
OCBaMBaEeT B ’TOM BO3pPACTE, C YEM OH PEeaIbHO B3aUMOJIEUCTBYET, — 3TO 00J1acTh
MOpPaJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSITCSI COLMATIbHBIE B3aUMOOTHOIIEHUSI.
OO0uieHne co CBOMMH CBEPCTHUKAMU — BEIYIIUI TUI AEATEILHOCTH B 3TOM BO3pacTe.
NmeHHOo 31€ech 0CBauBaKOTCA HOPMbI COLIMATILHOTO TTOBEICHUS, HOPMbI MOPAJIH, 3/1€ChH
YCTaHABIIMBAIOTCS! OTHOILLICHUS] PABEHCTBA U YBAXEHUSI IPYT K APYTY.

KosmuecTBO 4acoB : 68 akaJjeMUYECKUX YaCcOB
®opmbl 00yyenuss O0yueHre mpoBOIUTCS IO OYHOU Popme

®opmbl opranusanum aesareJbHocTy Dopma opraHu3anuu 3aHATHN:

IpyNIoBas, WHAWBHUAyalbHas, WHIUBUIYAIbHO-TPYNIOBas U (pOHTAIbHASI.



[Iporpammoii TpenyCMOTPEHO TMpOBEACHHE KOMOWHUPOBAHHBIX 3aHSITHI:

3aHATHA COCTOAT U3 TGOpCTI/IIIGCKOﬁ )41 HpaKTI/I"ICCKOﬁ qaCTeﬁ, HpI/IIIéM Ooublee

KOJMYCCTBO BPEMCHU 3aHUMACT UMCHHO IIPAKTUUYCCKAA 4aCThb.

[Ipu npoBeneHNN 3aHITHI UCTIOIB3YIOTCS CIEAYIONIe POPMBI pabOThI:

HGKHI/IH-III/IEUIOI‘ C HUCITIOJIB30BAHUCM MCTOJa «HGpCBGpHYTBIﬁ KJ1acc»

— Korja oOydyarolmuMcs TpeajiaraeTcsl K CIeAYIOIIEeMY 3aHSATHIO
03HAKOMUTCS C MaTepuaiamu (B T.4. HAJCHHBIMU CaMOCTOSITEILHO)

Ha ONPEIEJICHHYI0 TeMy ulsd oOCyKIeHHUs B (opMaTe Quajora Ha

NpCaACTOAIMCM 3aHATHH,

Workshop u Tutorial (mpaktuueckoe 3ansitue — hard skills), yto no cytu
SBIISICTCS.  Pa3HOBUIHOCTSMU MAacTep-KJIaccoB, TIJe OO0ydYarouumcs
MpeaiaraeTcsl BHIMOJIHUTH ONPEACIIEHHYIO0 paboTy, pe3yIbTaToM KOTOPOi
ABJISIETCSI HEKOTOPBIA TPOAYKT (PU3MYECKUil WM  BUPTYaIbHBIN
pesynbTar). bmmskuit anamor — d¢poHrtanpHas Qopma pabOTHI, Kornaa
oOy4Jaronifecsi CAHXpOHHO pabOTaroT 1MOJ| KOHTPOJIEM Me1arora;
KOH(EPEHIINH, Ha KOTOPBIX 00yYaroIuecs eISITCs ONbITOM JPYT C APYTrOM
U PacCKa3bIBAIOT O COOCTBEHHBIX TIOCTHKEHUSX;

caMocTosITelbHas ~ pabora, Korga  OOydYaroIIMecs  BBIMTOJHSIOT
WHINBUIyalbHbIC 3aaHHs B TCYEHHUEC YAaCTH 3aHATHS I HECKOJIBKUX
3aHSTUU.

MmeToJ KeticoB (case-study), "mosrosoit mrypm"” (Brainstorming), meton
3amau (Problem-Based Learning) m meron mpoekroB (Project-Based
Learning). [IpumMep: keiic — 3TO KOHKpETHAas 3a/1a4a

(«cayuaiiy — case, anen.), KOTOPYIO TpeOyeTCsl peluThb, AJisl 3TOTO B

PEXUME «MO3TOBOTO IITYpMay MPEIaraloTcsl BApUaHThl PEIICHUS,

IMOCJIC JTOT0 BAPUAHTHI O6CY}K}IaIOTC$I )51 BBI6I/IpaCTCSI OAUH WJIN

HECKOJIBKO IyTEH pEIIEHUs, IOCIE 4Yero Ui pPEIIeHus Keica

dbopmupyroTcs 0oJjiee MENKHE 3a7adyd, KOTOpPble OOBEAUHSIOTCS B

MIPOEKT 151 pean3yrTCs c IIPUMEHECHUEM MeTo/1a
KOMaH1000pa30BaHus.
Pe:xxum 3aHsaTHH 3aHATHS 1O JOMOJHUTEIBHOW 00pa30BaTENbHONW MPOTpaMMe

npoBoasTCs 1 pa3 B Hejento 1o 2 yaca (IIpoIoHKUTEIFHOCTL yueOHoro yaca — 40

MUHYT).

KpaTHOCTB 3aHATUM U HUX IMPOAOJIZKUTCIIbBHOCTD 00OCHOBBIBACTCS

pexomenayembiMu Hopmamu CAHIIMH 2.4.4.3172-14, uenbto U 3ajadyamu
IPOTPaMMBl.

Kpurepuu
KOHTPOJIS:

U croco0bI onpeieseHusi pe3yJJbTATUBHOCTH Buabl



BBOJIHBIN, KOTOPBIN MPOBOJUTCA MEPE] HayaaoM paboOThl U MpeaHa3HAYCH
JUIS 3aKPEIUICHUS] 3HAHUM, YMEHUM U HABBIKOB 110 ITPOMIEHHBIM TEMaM;

TEKYIIUM, MPOBOJUMBIA B XOJi¢ Y4€OHOIO 3aHSATUS U 3aKPEIUISIOIINI
3HAHUS 0 JAHHOU TEME;

UTOTOBBIH, MPOBOAMMBIN MTOCIIE 3aBEPIICHHS BCEH YU€OHOM MPOrpaMMBl.

®opMbI IPOBEPKHU Pe3yJIbTATOB:

HaOJII0ICHHE 32 IEThbMU B IIpoLiecce paboThI;

COpPEBHOBAHWSI,

WHANBUAYyAIbHbBIE U KOJJICKTUBHBIE  TEXHUYECKHE  TMPOEKTHI.
O:xunaemble pe3yiabtatbl  IIpeomemnuie:

npuoOpeTeHre 00y4arolMMUCA 3HAHUM B OOJACTH MOJIECIUPOBAHUSA U
KoHcTpyupoBanus bAC;

3aHATHSL 10  HACTOSIIEH  mporpaMMe  TMOMOTYT  OOyYaroIIMMCS
chOpMHPOBATH TEXHOJIOTUUECKIE HABBIKY;

c(hOopMHUPOBAHHOCTH HaBBIKOB COBPEMEHHOI'0
OpraHU3aIMOHHOAKOHOMUYECKOTO MBIIICHHS, obecrieunBaroIas
COIMAJIbHYIO JIallTAIINIO B YCIOBUSIX PHIHOUYHBIX OTHOILICHUM.

Memanpeomemmnuie:

chOpMUPOBAHHOCTH Yy  OOyYaloOIIMXCSl ~ CaMOCTOSATENbHOCTH B
y4eOHOTIO3HABATEILHOM TSI TEILHOCTH;

pa3BUTHE CIIOCOOHOCTH K CaMOPEATH3AIINHU U TEJIeYCTPEMIIEHHOCTH;
COPMHPOBAHHOCTh Y OOYYAIONMIUXCS TEXHUYECKOTO MBIIIUICHUS U
TBOPYECKOT0 MOAX0/a K padore;

Pa3BUTOCTh HABBIKOB HAyYHO-UCCIIEI0BATEILCKOMH,
WHKXCHEPHOKOHCTPYKTOPCKOM W TPOEKTHOW  JEATETBHOCTH Y
oOyyJarommxcs;

Pa3BUTHIE ACCOIMATHBHBIE BO3MOXXHOCTH MBIIIUICHUSI Y OOYyYaroIIuXcs.
Juunocmmnwie:

chOpMHPOBAHHOCTh ~KOMMYHHMKAaTUBHOM  KYJbTYpbl  OOy4aromuxcs,
BHUMAaHUE, YBAKECHUE K JIIOJISM;

pa3BUTHE TPYAONOOUs, TPYJOBBIX YMEHHI UM HaBBIKOB, IIHPOKUI
MOJIMTEXHUYECKUN KPYTO30p;

cOpPMHPOBAHHOCTh YMEHHUS IUIAHUPOBATh padboOTy M0 pealn3aluu
3aMbICa, CIHOCOOHOCTh MPEABUAETh PE3yJbTaT U JIOCTUIATh €ro, IMpu
HEOOXOJMMOCTH BHOCUTh KOPPEKTUBBI B IEPBOHAYAIILHBIN 3aMbICEIT;

c(OPMUPOBAHHOCTh CHOCOOHOCTH K MPOAYKTUBHOMY OOIEHUIO W
COTPYJHUYECTBY CO CBEPCTHUKAMU U B3POCIBIMHU B IIPOLIECCE TBOPUYECKOM
JEATeIbHOCTH.



@®opMbI NOABEICHUS HTOTOB pPeaJM3alui MPOrpaMMbl
*  BBIIIOJIHEHHE NMPAKTHYECKUX MOJIETOB
* IpakTHYeckue padoTel MO cOOpKE, MPOrPpaMMHUPOBAHHMIO U PEMOHTY
KBaIpPOKONITEPOB; * TBOPYECKHE 3aJaHusl (IIOATOTOBKA IMPOEKTOB U HX
Mpe3eHTaIus).

II. YYEBHBIN IIJIAH

Kon-Bo .
I'on oOyuenus | Bospact O6bem yueOHOI TpOorpaMMel
Heemb
glg | 5
NN
c E = B TOM YMCIIC
=
8 =
» 9 K W 3 E
s 5 = 2o O
Q E o &
a2 Z S =
Q0o o = 35 5
S =2 B 5 8 I
5z g g
& b
1 10-14 34 | 68| 21 47 1 19

JlanHas oOpazoBaTtenibHasi MporpaMma SIBJISIETCS. BBOAHBIM MOXYJIEeM U
u3ydaercsi B TedueHwe ydeOHoro ronxa (34 Henmenuw, 2 4yaca B HEHAEIIO).
OOyuaromirecs BBIMOTHAIOT 45 npakTuueckux 3aHsaTui. [lo okoHyaHum Kypca
MPOUCXOJUT 3allUuTa TMPOCKTHOW paboThl. BBOAHBIN MOIYyNb HaCTOSIICH
IporpaMMbl aHaJOTM4yeH s Bo3pacTtoB 6-10 m 14-18, paznuuasch TONBKO
COOTHOLIEHHEM NPAKTUYECKUX M TEOPETUUYECKUX 3aHSITHUW; YEeM CTapuie
oOyuaroruecs, TeM OOJIbIIIe HAUWHAET MPaKTHYECKasi YacTh IpeodiiagaTh Hal
TEOPETUYECKONU. DTO CBSI3aHO C TE€M, YTO CIOCOOHOCTh K CaMOOOYYEHHUIO C
BO3PAacCTOM TMPSMO MPOMOPIIMOHATBLHO BO3pACTaET, IMOATOMY Bce OOJble
TEOPETUYECKOr0 MaTephalia B Mporpammax [Jjsi Bo3pactoB 14-18 Oyner
IpeaIaraTbCsi AJisi CaMOCTOSITEIbHOTO N3YUEHHS.

dopma MpoBeCHUS 3aHATUN «JIEKIUW» TOPa3yMEBACT TaKyro (GopMy 3aHSITHH,
B MPOIECCE KOTOPHIX MPOUCXOIUT pa3BUTHE T.Ha3. soft-skills (Teopernueckux 3HaHUMN
Y KOTHUTHUBHBIX TPUEMOB) 00YUaIOIIKUXCSl, @ UMEHHO:
*  TEXHOJIOTHs M300peTaTeNIbCKOM pa3sMuHKku U jJoruka TPU3;
* TMPOTHBOPEYHUE KaK OCHOBA U300PETCHHUS,;



WJICAJIbHBIN KOHEUYHBIN PE3YJIbTaT;

aJIrOPUTM MIPOEKTUPOBAHUS TEXHUUECKOU CUCTEMBI;
KOMaHA000pa30BaHUE;

paboTa B KOMaH/IE;

JUYHAsl OTBETCTBEHHOCTb U TalM-MEHE[PKMEHT;

MIPOCKTHAS ICSTEIbHOCTB;

MIPOJTYKTOBOE MBIILJICHUE;

yHUBEpCcalbHasi MUpaMKIa Mporpecca;

TUTAHUPOBAHUE U TTOCTAHOBKA COOCTBEHHOTO SKCIIEPUMEHTA;

CDopMa ITPOBCACHUA 3aHSATUM PAKTHYCCKHC 3aHATHUS) IMOAPA3YMCBACT TAKYIO

dbopMy 3aHATHI, B Mpolecce KOTOPbIX MPOUCXOJUT pPa3BUTHE TaK HA3BIBAEMBIX
hardskills (HaBpIKOB 1 yMEHHIT) 00yHaIOIIUXCSI, @ UMEHHO:

paboTa ¢ MPOCTHIM UHCTPYMEHTOM (OTBEpPTKA, MACCATHUXKHU);

paboTta ¢ o0opyaoBanueM hi-tech-miexa (maiika, jJa3epHas pe3ka);

paboTa ¢ mporpaMMHBIM obecrieueHreM (HacTpoiKa JETHOTr0 KOHTPOJIIepa
KBaIPOKONTEPA, MPOCKTUPOBAHUE PaMbl KBaIPOKONITEPA);

yIpaBJIE€HUE KBAJIPOKONTEPOM.

MaTtepHuallbHO-TEXHUYECKOE 00ECTIEUEHHE CM. B MPUIIOKEHUN 1.

[IpaBuna BeIOOpa MPOEKTa U MPUMEPHBIE TEMbI IPOEKTOB CM. B MPUJIOKEHUU 2.

[IpuMeph! KEMCOB CM. B IIPUIIOKEHUH 3.



YUYEBHO-TEMATHYECKUM IJIAH

O6bem yacoB
B Tom DopmMa KOHTPOJISA
yucje
Pa3nenanl HauMeHoBaHue TeMbl Bcero ,'ﬁ _E
S
uacos | T =~
2 2
=
<]
1 2 3 4 5 6
Teopust MyJIbTHPOTOPHBIX cucTeM. OCHOBBI YIIPABJICHUS.
Baok 1. ,, 15 8 7
IHon€éTel HA cumyJasATOpE.
1. BBogHas neKIus 0 CoJIepKaHUM Kypca. 1 1 0
2. IlpuHIMIIBI YTIPABIEHUS U CTPOCHUE MYJIbTUKONTEPOB. 1 1 0
3. OCHOBBI TEXHUKH 0€30MaCHOCTH MOJIETOB 1 1 0
4. OcHOBBI 2J1eKTpuYecTBa. JINTHI- TOTUMEPHBIE 1 1 0
AKKyMYJISITOPHI.




5. IlpakTryeckoe 3aHATU C JIMTUN- ITOJIMMEPHBIMU

[IpakTrueckas pabora ¢

3 1 3apsITHBIMU
aKKyMYJISITOpaMH (3apsiaka/paspsiaika/0anaHCupoBKa/XpaHEHUE) g
YCTPONUCTBAMH.
6. Texnonorus naiiku. TexHruka 60€30MaCHOCTH. 1 0 [Taitka mpoBOIOB.
7. OOyueHue naimke. 2 1
8. [TonéTel HA CUMYTISATOPE. 3) 5 | Ilonérsl Ha cumynsTOpE.
biok 2. COopka u HacTpoika KBaJApoKonTepa. YueOHbIe MOJIETHI. 24 17 [IpakTuueckas pabota
1.00yueHne HaBbIKaM MWJIOTUPOBAHUS KBaJAPOKONTEPA HA N
Y P . P P 2 1 VYueOHbIe MOJIETHI
pPUMEPE UTPYIIKH 3aBOJICKON COOPKHU
2.YrpasneHue nojaérom myibTukonrtepa. [punmmn .
N COopka u HacTpoiika
(GYHKIIMOHUPOBAHUS TIOJETHOTO KOHTPOJUIEpa U anmapaTypbl 2 1
KBaJIpOKONTEpa
yIpaBJIeHUS.
3.beckoneKkTopHbIe ABUTATEN U PETYIATOPHI X xoaa. [1nater 3 1
Pa3BOJKH IMUTAHMUS.
4.COopka paMbl KBaJApOKONTEPA. 2 2




5.ITatika ESC, BEC u cuioBoii yacTu.

6. OCHOBBI HACTPOMKH MOJETHOTO KOHTPOJIJIEPA C TIOMOIIBIO
KoMIIbroTepa. HacTpoliika annaparypsl yIpaBJICHHUs

7. WHCTpyKTax MO TEXHUKE 0€30MacCHOCTH TOJIETOB.

8. TlepBbie yueOHbIE ONETHI: «B3NET/TIOCATKAY,

VYueOHbIe MOJIETHI

9.1Ton€Thl: «ynep:kaHue Ha 3aJIAHHON BBICOTEY, IEPEMEILICHUS
«BIIEpENI-HA3a/1», «BJIEBO- BIIpaBo». Pazbop aBapuitHbIx
CUTYyaLHi.

YueOHbIe MOJIETHI

10. BeinosnHeHme mosaéToB: «TOYHAs MOCa/IKa Ha YAAJICHHYIO
TOUKY», KKOPOOOUKay, «UETHOK», «(BOCBMEPKay, «3MEHKay,
«O0JIET 1O KPYTY».

VY4eOHBIE TTOJIETHI

bnok 3.

Hacrpoiika, ycranoska FPV — o6opynoBanusi.

[IpakTuyeckas paborta

1. OcHoBbI BugeoTpancisiuuu. [lpumensemoe o6opyaoBaHue,
€ro HaCTPOMKa.

YcraHoBka
BHJ1I€0000pYOBAHUS.




2. YcTaHOBKA U MOJKIIOYEHUE PAIUOTPUEMHUKA U

2 0 2
BUJI€0000PYOBAHUSI.
[Ton€Thr «OT IEPBOTO
3. [IunotupoBanue ¢ ucnonb3zoBanueM FPV- o0opynoBanusi. 6 0 6 P
JULAY.
biok 4. Pabora B rpynmnax Hag HHXEHEPHBIM IIPOCKTOM. 19 5 14 [IpakTuueckas pabota
1. [IpuHIMIIBI CO3/1aHUS UHKEHEPHOU MPOEKTHON padOTHI. 3) 1 4
CamocTosiTenbHas
MOATOTOBKA I'PYIIIOBBIX
2. OcHoBsl 3D-nieuatu u 3D-MoaeIMpPOBAHUS. 6 2 4 VH)KEHEPHBIX ITPOEKTOB.
3. PaGoTa B rpynmax HajJ HH)XEHEPHBIM TIPOSKTOM v 1 5
«becnuioTHas aBUAIIMOHHAS] CUCTEMa.
4. IToaroroBka Mpe3eHTalnu COOCTBEHHOUN MPOEKTHON paOOTHI. 1 1 0 CaMOCTOSITETIbHO
[Ipe3enTanus u 3anyTa rpynmnoi COOCTBEHHOTO HHKEHEPHOTO
. 1 0 1 3anuTa npoeKTa
npoekTa MTorossiii KOHTPOIIb
Hroro: 68 21 47 68

I11. COAEPXKAHUE JOMOJHUTEJBHON OBPA3OBATEJBHOM IMPOT'PAMMBI




Ne i/

HaunMeHOBaHHE TeMBbI

Conep:xxaHnue TeMbl

1 2 3
Teopust MyJIbTHPOTOPHBIX CHCTEM. Y eTpoiicTBO MyJIbTUPOTOPHBIX CUCTEM. OCHOBBI KOHCTPYKLIUH MYJIbTUPOTOPHBIX CUCTEM.
Biok 1. [IpuHIUIIBI yTIpaBIeHUS MYJIbTUPOTOPHBIMUA CUCTEMAaMH.

OcHoBbl ynpasJenusi. [10éTbl Ha

CHMYJIAATOPE.

BBoaHas siekuus o coaepkaHuu Kypcea.
[IpuHIMIIBI yIIpaBIEHUS U CTPOCHUE

MYJIbTHKOIITEPOB.

TexHuka 0€30MacHOCTH IOJIETOB
OcHoBblI 251eKTpuyuecTBa. JIutnit-
HOJIMMEPHBIE AKKYMYJISITOPBI.

[IpakTrueckoe 3aHATUSA C JTUTHMN-
MTOJIMMEPHBIMU AKKYMYJIATOPAMH

(3apska/paspsiaka/OaniaHCUpOBKa
/XpaHeHue)

Texuonorusa maviku. TexHUKa
0€30I1aCHOCTH.
OOy4eHue maike.

[Tonérel Ha cumysITOpE.

AnmnapaTypa paJuoylpaBiIeHus: IPUHIMI ASHCTBUS, 0011ee yCTPOHCTBO.

Texnuka 6e30macHOCTH NP paboTe ¢ MyJIbTUPOTOPHBIMU CUCTEMAaMH.

DNEeKTPOHHBIE KOMIIOHEHThHI MYJIBTUPOTOPHBIX CUCTEM: IPUHLIUIIBI Pa0OTHI, 00IIIee
YCTPOMCTBO.

JInTUA-TIONIMMEpHBIE aKKYMYJISATOPBl M HUX 3apsAIHBIE YCTPOMCTBA: YCTPOMCTBO, MPHUHIIMII
JeMCTBUS, METO/IbI 3aPSIKU/pa3psaIKu/XpaHeHus1/ 0alaHCHPOBKH aKKyMYJISITOPOB, Oe30nacHast
pabota c 060pyI0BaHHEM.

ITajika 371€KTPOHHBIX KOMIIOHEHTOB: IPUHIUIIBI TAHKK, 00y4YeHue naike, naika 3JeKTPOHHBIX
KOMIIOHEHTOB MYJIbTUPOTOPHBIX CHCTEM.

[Tonétel Ha cumynsATOpE: 0OyUEHHUE MONETAaM Ha KOMIBIOTEPE, IPOBEJICHUE YUEOHBIX MOJIETOB
Ha CUMYJISITOpE.




Baok 2.

Coopka n HacTpoliKa
KBaJIPOKOITEPA.
Y4eOHble MOJIETHI.

1. VYnpasnenue noiaéToM MyJIbTHKONTEPA.
[punuun GyHKIHOHUPOBAHUS
IOJIETHOTO KOHTPOJUIEpa U
arnmaparypsl yIpaBIeHUs.

2. DBeckoeKTOpHBIC TBUTATEIN U
perynaropsl ux xozaa. [Inater pazBoaku
IIUTaHUA.

3. COopka paMbl KBaJIpOKONTEPA.

4. Tlaiika ESC, BEC u cuioBoii yacTu.

5. OCHOBBI HACTPOMKHU MOJIETHOTO
KOHTpOJIJIEPA C TOMOIIBIO
koMmrbroTepa. Hactpoiika Anmapartypsl
yIpaBiIeHUS.

6. Hacrpoliku Moy THOT0 KOHTpOJUIepa.

7. WHCTpyKTa)x O TEXHUKE
0€3011aCHOCTH MOJIETOB.

8. IlepBblie yueOHBIE TONETHI:

«B3NET/TIOCATIKAY, KyAep>KaHUE Ha
3aJJaHHOM BBICOTE», IIEPEMEILICHUS
«BIIEpeI-HA3a/»,
«BIIEBO-BIPaBO». Pa30op aBapuitHbIX
CUTyaIuil.

9. BrimoiHeHHE MONETOB: «TOYHAS
MOCajJiKa Ha yIAIICHHYIO TOUKY,

[lon€tHelli  KOHTpPOJUIEP:  YCTPOMCTBO  IOJETHOIO  KOHTPOJUIEPA, IPUHLUIBI  €ro
(GYHKIIMOHMPOBAHUS, HACTPOMKa KOHTpOJUIEpa C IOMOILBIO KOMIIBIOTEpPA, 3HAKOMCTBO C
IpOrpaMMHBIM OOecrieueHHEeM JJIsi HACTPOMKU KOHTpoJLIepa.

beckoiuteKTOpHBIE JBHraTe€lad M WX PEryJATOpbl XOJa: YCTPOMCTBO, IPUHLHMIBI HX
(YHKIIMOHMPOBAHUS, NaliKa ABUraTeIe u peryyisropos.

[Inatel pa3BoAKM NUTaHMS: OOIEe YCTPOHCTBO, XapaKTEPUCTUKH, Mailka pPEryisTopoB U
CUJIOBBIX IIPOBOJIOB K ILIaTaM Pa3BOAKU ITUTAHUS.

WucTtpykrax nepen nepbiMu yueOHbIMH nosi€Tamu. [IpoBenenue yueOHBIX MONETOB B 3alle,
BBITIOJIHEHHE 33/1aHUI: «B3JIET/TIOCAIKAY, «yAEepKaHUE HA 3aJaHHON BBICOTE», «BIIEpEIHA3ALY,
«BJICBO-BIIPABO», «TOYHAs IIOCaJKa Ha YJNAJIEHHYIO TOUYKY», «KOPOOOUKa», «UEIHOK,

«BOCBMEPKay, «3MEHKa», «OOJIET MO KPyTy».

Pa36op aBapuitHBIX cHTYyaIHii.




«KOPOOOYKaY, KISTHOKY,
«BOCBMEPKaAY», «3MEHKay,




Hacrpoiika, ycranoska FPV — OCHOBBI  BHUJICOTPAHCIIALIMK: NPUHLUIBI [IE€PEJayd  BUJCOCHUTHANIA, YCTPOMCTBO U
Biok 3. 00opy10BaHHS. XapaKTePUCTUKH TPUMEHSAEMOTr0 000pYyJ0BaHUS.
1. OcHOBBI BUACOTPAHCIISALIUY. VYcTaHoBKa, MOJKIIOYEHNE U HACTPOWKA BUE0000pYIOBAHUS HA MYJIBTUPOTOPHBIE CUCTEMBI.
[Ipumensiemoe o0opynoBaHue, €ro ITunotupoBanue ¢ ucnonb3oBanuem FPV- o6opynoBanus.
HaCTpOMKa.
2. YCTaHOBKA U MOJKIIOYECHUE
paxuonpuéMHUKA U
BU1€0000PYJOBaHUS.
3. TunotupoBaHue ¢ UCHOIH30BAHUEM
FPV- o6opynoBanusi.
Pabora B rpynnax Han PaboTa HaJ MHXKEHEPHBIM IPOEKTOM: OCHOBBI IUTAHUPOBAHMSI IPOEKTHON paboOThl, paboTa HaJ
BJiok 4. | NTH/KEHEPHBIM NPOEKTOM. MIPOEKTOM B COCTaBE KOMAaH/IbI.
1. [lpuHUMIBI CO3/1aHUS UHXEHEPHOU OcuoBsl 3D-niedat u 3D-MoaenupoBaHus: MpUMEHsIeMoe 000pyA0BaHUE U IIPOTPAMMHOE
MIPOCKTHOM pabOTHI. obecrnieueHue.
2. OcroBbl 3D-meyaTy H [IpakThyeckas paboTa B Ipynmax Hajl MHKEHEPHBIM IPOEKTOM Mo Teme «BecrmmorHas
3DmosienpoBaHus. aBUAIIMOHHAS CHCTEMA).
3. Pa6ota B Irpynmax HaJg UHXEHEPHBIM HOI[FOTOBKB. H IIPOBCACHUC IPE3CHTALIUU I10 ITPOCKTY.
POEKTOM
«becnninoTHast aBUAIIIOHHASI CUCTEMaY.
4. TloaroroBka mpe3eHTaluu
COOCTBEHHOM MTPOEKTHOM paboTHI.
METOAUYECKOE OBECIIEYEHHUE ITPOI'PAMMBbI
IIpuémbl 1 MeTOABI
Pa3znen nian . Texnunueckoe DopmbI
Dopmbl OpPraHu3aNuu JAngakTHYeCKUH
TeMa . OCHAaIIleHH e NOJABeIeHUSA
NMPOrpamMmabl ST 00pazoBaTeaLHOro Marepuad 3aHATHH UTOI'0B
npoiecca




Teopml MYJBTUPOTOPHBIX

3anucu B TETpaasX,

TTonét Ha

becena no teme 3ansaTUA o
CHCTeM. Jlexums, puckyccns A - ’ CIPABOYHBII I/IHTepaKTI/I]éHaSI cumynsTope 6e3
MIPAaKTUIECKOE WHIMBUyalbHas padoTa JI0CKa, HOYTOYK C
OCHOBBI yIIPaBJIeHHSI. P a1 y o p marepuai us3 I10 s 1o i{C yroy oIboK
. 3aHATHC [} IIOJIETOB , -IIYJIbT
MoaéTel HA CUMYJIATOPE. THIOTHPOBAHMA
Coopka u TecToBbIie MONETHI
. Jlexuus, WNHucTpykuus no WNHuTepakTuBHasA
HACTpoiika Pa6ota B rpynmnax, . Ha
JTUCKYCCHS, cOOpKe, CIpaBOYHbIN | J10CKa, HOYTOYK C
KBaJpOKoONTEpPA. VHIMBHyallbHas paboTa COOCTBEHHOPYYHO
. MPaKTUYECKOE marepuan u3 [10 g | 110, kBagpokonrep,
VueOHbIe HOJIETHI. ¢ I1O cobpaHHOM
3aHstue, workshop I10JIETOB RC-nynbT
KBaJIPOKOIITEpE
Hacrpoiika, NHurepakTuBHas
cranoska FPV — Jlexuus . JI0CKa, HOYTOYK C
y 5 HCK Hccn,ﬂ Pabota B rpynmax, CnpaBouHBIi 1o KB,az[pZKoiTep Brimonnenune
odopynoBanust N
pyA yeeut, WHMBUyalbHAs paGota | marepuan u3 [10 s ' : TOIETOB ¢
MPAKTHYECKOE ouku st FPV-
c 11O 10JIETOB FPVob6opynoBanuem
3anstue, workshop MOJIETOB,
FPVmMonyns
PaGora B rpynnax Han Meron 3anau, Hoyt0yk,
HHKEHEePHbIM METOJ, KEHCOB, Pabora B rpynmnax 3anucu B TETpajsix MHTEpaKTUBHAs 3amuTa npoeKTa
NPOEKTOM. pabora B rpymnmnax J0CKa

IV.CIIMCOK JIMTEPATYPbI

1. Cnmcok Jurepatypbl, peKOMEHJI0BAHHBIN Negaroram (KoJuieram) 1Jisi 0CBOCHHMS IaHHOT0 BH/AA A€ TeJIbHOCTH

HaumenoBanue

OcHoBHAas
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Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
2009. Pp. 722-727. 4. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo, August 22, 2011. P. 26. Pexxum goctymna:
http://sal.aalto.fi/publications/pdf- files/eluull_public.pdf (nara o6pamenus 31.10.2016).

11

LIPO SAFETY AND MANAGEMENT: Pexxum nocryma:
http://aerobot.com.au/support/training/lipo-safety (/lata oopamenust 20.10.15)

12 Murray R.M,, Li Z, Sastry S.S. A Mathematical Introduction to Robotic Manipulation. SRC Press, 1994. P. 474.

13 [Zhao W., Hiong Go T. Quadcopter formation flight control combining MPC and robust feedback linearization. Journal of the Franklin Institute.
\Vol.351, Issue 3, March 2014. Pp. 1335-1355. DOI: 10.1016/j.jfranklin.2013.10.021

14 Jlexuuu ot «Kontep-3kcmpece» https://youtu.be/GtwG5ajQIVA?t=1344

2. Cumcok JATEpaTyphbl, peKOMeHIlOBaHHOﬁ YHalmuMmcs, 1Jid YCIIEITHOro OCBOCHU S HaHHOﬁ Oﬁpa3OBaTeJILHOI71 NporpaMmmbIl

1

Jlekum ot «Komrep-3kcnpecc» https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3TO0
http://alexqyver.ru/quadcopters/

3. CHHUCOK JINTEPATypPbl, PEKOMEHI0BAHHO POAUTE/ISIM B LeJIAX paclIMpeHusi 1Uana3oHa o0pa3oBaTeJbHOI0 BO3eiiCTBUS U

MMOMOIIHK POAUTECIAM B oﬁyqemm H BOCIUTAHUHU peﬁeHKa

[Toxbopka xypHanoB «llkona mis ponurenei» ot uznarensckoro qoma MITIY «IlepBoe ceHTAOps» MO pe.

C.Conoseiiunka
https://drive.google.com/open?id=0B_zscjiLrtypR2d1d1p0T1ZGLWM

HNPUJIOKEHHUE 1

MaTepHaJIbHO-TeXHI/I‘leCKOG o0ecrneueHue
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Konrep i HavanpHOTO
14 KBagpokonrep 3HaKOMCTBa, OTPabOTKHU a30B
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1.9 9 . MUIOTUPOBAHUS, IPOBEACHUS
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3HaKOMCTBO ¢ puHIUNIamMu 3D-
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2 KomnbioTepHoe o6opyoBaHue
2.1 Hoyt0yx Pa6ota ¢ I10 BIJTA
2.2 Mpiiiib Pa6ota ¢ TIK u/unu HOyTOyKOM
Tym06a it XpaHSHUS U 3apS KN
2.3 Tenexxka JUIs1 3apsIIKA U XpaHEHHSI HOYTOYKOB ymba vt Xp PAA
HOYTOYKOB
MHoro(dyHKITHOHAIBHOE
2.4 M®dY dy Lvl
YCTPOMCTBO
2.5 CeTeBOM yUTMHUTEIb CeTeBOM yTMHUTEIb
3 IIpe3enTanuonHoe 000py10BaHNE
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MaTtepuaa
3.2 Hactennoe kpermienue kperienue LED manenun
4 PacxoaHble MaTepHaIbI M 3aMIaCHBIE YACTH
5 Mebeanb
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IMPUJIO’KEHUE 2 IlpaBuia BbIOOpa TeMbl MPOEKTA

Crioco0Onl perieHus mpobdIeM HAYMHAIOIIMMU HCCIIEIOBATENIIMA BO MHOTOM 3aBHUCST OT BBIOpaHHOW Tembl. Hajmo momMous JeTsM HallTH BCe MyTH,
BEAYIINE K JOCTIKESHHIO IIEJTH, BBIICIIUTH OOIIECPUHSTHIC, OOIEH3BECTHBIC U HECTaHAAPTHBIC, ATbTEPHATUBHBIC; CHIEIATh BBIOOD, OIICHUB 3 (HEKTUBHOCTh
Ka)JIOTO CItocooa.

IpaBuiao 1. Tema nomwkHa OBITH UHTEpECHA peOEHKY, JIOJDKHA yBIIeKaTh ero. MccnemnoBarenbekas padora dhdexTuBHA TOIBKO Ha JTOOPOBOJILHOM

ocHoBe. Tema, HaBs3aHHAsl YUCHUKY, KaKoi Obl BaKHON OHa HU Ka3aJach B3POCIBIM, HE ACT OJDKHOTO 3 deKTa.



IIpaBuio 2. Tema qomkHA OBITH BEITIOJHUMA, PEIICHHUE €€ JIOJDKHO OBITH MOJIE3HO YYaCTHUKAM HcclieioBaHus. HaTomkHyTh peOeHKa Ha Ty HJICIO, B
KOTOPOl OH MaKCUMAJILHO PEaTn3yeTcsl KaK HCCIIE0BATENb, PACKPOET JIyYITUE CTOPOHBI CBOETO MHTEIUICKTA, MTOJIyIUT HOBBIC TIOJIC3HBIC 3HAHMS, YMEHUS
HaBBIKH, — CJIOJKHAs, HO He0OXOoAMMast 3aaJa JUlsl eaarora.

IIpaBuao 3. Tema nomkHa OBITH OPUTHHAIBHON C AJIEMEHTAMU HEOXKUIAHHOCTH, HEOOBIMHOCTH. OPHUTrHHAIBLHOCTH CJEIyeT MOHMMATh, Kak
CHOCOOHOCTh HECTAHJIAPTHO CMOTPETh Ha TPATUIIMOHHBIC IPESIMETHI U SIBJICHHUSI.

IIpaBuio 4. Tema momkHa OBITH TaKOW, 4TOOBI paboTa MOTJIa OBITH BBITIOJHEHA OTHOCUTENBHO ObICTpO. CIOCOOHOCTH JONTO KOHIEHTPHUPOBATH
cOoOCTBEHHOE BHUMAaHHE Ha OJJHOM OOBEKTE, T. €. IOJITOBPEMEHHO, LIEeYCTPEeMIICHHO paboTaTh B OJHOM HANpaBICHUH, Y IIKOJIbHUKA OTPaHUYCHHA.

IIpaBuio S. Tema nomxHa OBITH TOCTYyMHOW. OHa TOMHKHA COOTBETCTBOBATH BO3PACTHBIM OCOOCHHOCTSIM JIeTel. DTO KacaeTcsi He TOJIBKO BBHIOOpPA
TEMBI UCCIICJIOBAHUS, HO U (POPMYJIUPOBKH M 0TOOpa Marepwaina Juisi ee pemeHus. OaHa U Ta ke ImpodiieMa MOXKET peniaTbesl pasHbIMU BO3PACTHBIMH
rpynnaMy Ha Pa3JIMYHBIX 3TAlax 00yUYeHUS.

IIpaBuao 6. Coueranue xenaHuil U BO3MOXKHOCTeH. BrpiOupas TeMy, memaror JODKEH Y4ecTh HalWdue TpeOyeMbIX CpPEeICTB W MaTepHalioB —
UCCIieIoBaTeIbCKOM 0a3bl. Ee 0TcyTCTBHE, HEBO3MOKHOCTH COOpaTh HEOOXOMMBIC TAHHBIE OOBIYHO MPUBOJIAT K TIOBEPXHOCTHOMY PEIICHUIO, IIOPOXKIAIOT
"mycTocaoBue". ITO MEIIAeT Pa3BUTHIO KPUTHUECKOTO MBIIIUICHUS, OCHOBAHHOTO Ha JIOKA3aTEIIbHOM HCCIICIOBAHUH U HAJIS)KHBIX 3HAHHSX.

IIpasuio 7. C BEIOOPOM TEMBI HE CTOUT 3aTATMBaTh. BOJIBIIMHCTBO yyaIIuXcsl HE UMEIOT MOCTOSHHBIX MPUCTPACTUH, X HHTEPECH CUTyaTHBHEI. [loaToMy,
BBIOMpAas TeMy, IEHCTBOBATH ClIeAyeT ObICTPO, TIOKA HHTEPEC HE yrac.

IIpumepHbIe TEMBI IPOEKTOB:
MopenrpoBaHue KBagpOKONTEPA.
IIpoekTrpoBanue nojera Haj TPacCoM € MPEHATCTBUIMMU.
[IporpaMMupoBaHre aBTOHOMHOTO B3JIETa M TTOCAJIKU KBAJIPOKOMTEPA.
Buneo Hape3ka nosieToB BOKPYT LIKOJIBL.

Opranuzanus TOHKHA KBaIPOKONTEPOB.

o 0k wbh -

[IpuMeHeHue KBagpOKONTEPOB B LIKOJIE.



7. TlpoexkTupoBaHHE KBaJIPOKONTEPA-TPACTIOPTUPOBIIUKA.
8. ABTOHOMHBIH TOJIET IO 33JAHHOU TPACKTOPHH.
9. Co3ganue NOMOITHUKA JUIsl MPETOAaBaTeNsl HA KOHTPOJIbHBIX padoTax.

10. KBagpoxkonTep — Jy4IIuil Apyr o0ydaromerocs.

MNPUJIOXKEHHE 3
IIpumep keiica
AspocbemKka «/lyis yero Ha camom JeJie Hy:KeH 0eCIMJIOTHBIN JIeTATeJIbHbIN annapar?»
Onucanue peaibHOM cUTyaluu (Keiica)

Mp1 paboTaeM B IIKOJIE 1 HAM HEOOXOAMMO Ha0paTh KPaCOUYHbIE M MHTEPECHBIE MaTepUabl JAJI IIKOJIBHOTrO caifTa. Takxe MHOTHe
KAITYIOTCSI, YTO, YUUTHIBAsI OOJIBIIYIO TEPPUTOPHUIO IIKOJIBI, OHU JO CHUX IOp HE 3HAIOT, KAK OH BBIMJISIAMT LIETUKOM, OTCYTCTBYET
HaBUTALMS 110 TEPPUTOPUU LIKOJIBI. B A0MOTHEHNE HEOOXOIMMO ONPEAEIUTh TOYHYIO IUIOIIA/lb TEPPUTOPUH IIKOJIBI.

OO6m1ue Bompochl
. UYto Ttakoe BITJIA?
. Kak yctpoen u paboraer BITJIA?
. Kakue nanHbie OH MO3BOJISIET TTOTYYUTh?

. Yewm aspocbémka ¢ BITJIA oTnnyaeTcss OT KOCMUYECKON ChEMKH?

TepMuHsI:
. AspocbeMKa
. Hocurenu n nmone3nast Harpyska

. Knaccuduxanus (MmapupyTHasi, TuHEHHas) a9pOChEMKH



. Bricora, mepekpoiTue, 6azuc, uHTepBai ¢hoTorpadgupoBaHus
. doTtomozanka
. OptodoTomian

Marepunainsr:

. Kommnerorep

. Nutepner

. ApXUBHBIC MaTEPHAIIBl A3POCHEMKH

. [1O nyst 06paboTku manHbIX AdpockeMku (Agisoft Photoscan)
. KBagpoxonrep

. doToarnrmapar

. [lITatus

. Google Maps

. KBaapokontep ¢ ycTporcTBOM a3pooTocheMKu



MynununanbHoe o01ieodpazoBarenbHoe yupexaenue «lllemaeBckas cpegusisa obmieoOpasoBaTeabHas 1mikoyia»y Banyiickoro
pationa benropojckoit o6mactu
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MNOSICHUTEJIbHAA 3ATIMCKA K KAJCHAAPHO- TEMATHYC€CKOMY IIJIAHUPOBAHUIO 10ITOJTHUTECIBHOI'O 06p330BaHI/Iﬂ

«0ecnuJIOTHBIE JIeTaTeJlbHbIe alnmnapartrsn»

JlonoJiHMTeIbHAsE o0pa3oBaTe/ibHAsI NPOrPaMMa HUMEET HAYYHO-mMeXHUYecKylo HanpagieHnocms. llpenmnonaraer
JOTIOJIHUTENIbHOE 00pa3oBaHue JIeTe B 00JIACTH KOHCTPYUPOBAHUS, MOJCIUPOBAHUS U OSCIMIOTHON aBHAIlMU, MPOTpaMMa TaKXKe
HalpaBJieHa Ha OPMUPOBAHUE Y JIETeH 3HAHUN 1 HABBIKOB, HEOOXOAUMBIX J1J1s1 paOOThI ¢ 0€CIMIOTHBIMU AaBUAITUOHHBIMU CUCTEMAMH.



KaneHnapHO — TEMATHYICCKOE€ INIAHUPOBAHHUE

«becnuyioTHBIE JIeTaTeJbHbIE almaparTs»

Paznennl HaumeHoBaHue TeMBI
(pakTHYeckH | npuMeYaHHue
1O IJIAHY
Bcero yacos
1 2 3 4 5 6
Eutox 1 Teopust My aIbTHPOTOPHBIX cucTeM. OCHOBBI 5
| ynpasiienusi. [To1€Tel HA cuMYyJIsTOpE.
1
1. BBogHas nekius 0 coiep:KaHuu Kypca.
2. ITpyHIMITBI yOIPABICHUS U CTPOCHUE 1
MYJIbTUKOIITEPOB.
1
3. OCHOBBI TEXHUKH 0€30MaCHOCTH TOJIETOB
4. OCcHOBBI 2JIeKTpUYecTBa. JINTUI- TOTUMEpHBIE 1

AKKyMYJIATOPBL.




5. I[IpakTrueckoe 3aHATUSA C JINTUI- ITIOJIMMEPHBIMU
AKKyMYJISITOPAMH

(3apsiaka/paspsiika/6anaHCUPOBKA/XpaHEHHE)

6. Texuosyorus maiiku. TexHrka 0€30MaCHOCTH.

7. O0yueHue naike.

8. ITos€ThI HAa CUMYJISATOPE.

bnox 2.

COopka 1 HacTpoiika KBaJpoKomnTepa. YueOHbIe
TMIOJIETHI.

1.00y4eHne HaBbIKaM MUJIOTUPOBAHUS
KBaJIpPOKONTEPA HA IPUMEPE UTPYILIKH 3aBOJCKON

cOOpKHu




2.YnpapneHue moiaéroM MyasTukonTepa. [Ipuniun
(GYyHKIMOHUPOBAHUS MOJETHOTO KOHTpOJLIepa U
anmaparypsl yIIpaBJICHHUs.

6. OCHOBBI HACTPOMKH MOJETHOIO KOHTPOJLIEPA C
NOMOIIBI0 KoMIbIoTepa. HacTpoiika anmapatypbl

YIIPaBJICHUS

7. HWHCTpyKTax MO TEXHUKE O€30MaCHOCTU
MIOJIETOB.

8. TlepBbie yueOHBIC MOJETHI: «B3IET/TIOCAIKAY,




9.ITonéTel: «ynepkaHue HA 3aIaHHON BBICOTEY,
NIepeMEIICHHsI «BIIEpeI-Ha3a», «BIEBO- BIPABOY.
Pa36o0p aBapuiiHbIX cUTyaIUil.

10. BrimmonHeHue noJIETOB: «TOYHAS [TOCAAKA HA

YAQJICHHYIO TOUKY», «KOPOOOUKaY, «UETHOKY, 6
«BOCBMEPKay, «3MEHKay, «00JIET MO KPyTy».
biok 3. Hacrpoiika, ycranoBka FPV — o6opynoBanusi. 10
2
1. OcHoBsl BugeoTpanciusiiuu. [Ipumensemoe
000opyi0BaHuUE, €ro HaCTpOMKa.
2

2. YcraHOBKa U MOJKIIIOYEHUE PATUONTPUEMHUKA U
BUI€0000pYOBaHUSI.




3. [IunotupoBanue ¢ ucnoyib3oBanueM FPV-
000pyT0BaHUS.

bnox 4.

Pabota B rpynnax HajJ HH)XEHEPHBIM IIPOEKTOM.

1. IlpuHIMIBI CO3AaHUS HHKEHEPHOU IMPOEKTHOM
padoTHL.

2. OcHoBbl 3D-nieyatu u 3D-monenupoBaHus.




3. PaGoTa B rpynmax HajJi HH)XEHEPHBIM IIPOSKTOM
«becnuinoTHas aBUAIITMOHHAS! CUCTEMA.

4. IloaroToBKa Npe3eHTal COOCTBEHHON

2
MPOEKTHOM PabOTHI.
[Ipe3eHTanus u 3amura rpynmnoi COOCTBEHHOTO 9
VH)XEHEPHOI'0 POoeKTa MTOroBbIil KOHTPOJIb
Uroro: 68




