MunncTepcTBO 00pa30BaHUs U MOJOACKHONW MOTUTHKU CBEPIIIOBCKON 00IacTH
VYupasienue o6pazoBaHus ropojckoro okpyra IlepBoypanbek
MyHununansHoe aBTOHOMHOE 00111€00pa30BaTeNIbHOE YUPEKICHHUE
«Cpennsist ob1eoopazoBarenbHas mkosa Ne 26»

PaCCMOTpeHO Ha [legarormueckom coBeTe YTBep)KI[CHO IIPUKA30M JUPCKTOPa

ot 30.08.2024, npoTtoxon Nel MAQOY «COIL No26» ot 30.08.2024 Ne 372

JononHuTtenbHas 001eo0pazoBaTeibHas
o0111epa3BUBalOIIasl MporpaMmma

MAOY «COII Ne26y

(TexHMYECKasi HAMPABJIECHHOCT )
«becnuJIOTHBIE JieTaTeJIbHbIE anmnaparbsb»

Bo3spact oOyuaromuxcs: 10-14 ner
Cpok peanuzanuu: 80 yacoB

ABTOD:

CxkopnsikoB A.H.,

MeJIaror JI0MOJHUTEIEHOTO
oOpa3zoBaHuUs

n.HoBoyTkuHCK
2024



I. KOMIIVIEKC OCHOBHBIX XAPAKTEPUCTHUK ITPOI'PAMMBI

MHOACHUTEJBHASA 3AIINCKA
Beenenne B Hactosimiee Bpemsi peiHOK BIIJIA (GecnMIOTHBIX JeTaTeIbHBIX

ammapaTtoB) — CTajl OYEHb IMEPCHEKTUBHOW W OBICTPOPA3BHBAIOMICHCS OTPACIIBIO.
Ouenb ckopo BIIJIA cTaHyT HEOThEMJIEMOW YacThO TMOBCEAHEBHOM MKU3HU: MBI
Ooynem ucnons3oBath BIUJIA He Tonbko B CMMU u passiekaTenbHoU chepax, HO U B
UHPPACTPYKTYpE, CTPAXOBAHUH, CEIIHLCKOM X031UCTBE U 00ecrieyeHuu 0e30MacHOCTH,
MOSIBSITCSL HOBBIE TPO(ECCUHU, CBSI3aHHBIE C POCTOM PBIHKA.

HanpaBiennocts  mporpammbl.  Hactosiimas — obmieoOpa3oBaTenbHas
oOlepa3BUBaroasi IMporpamMma JOMOJHUTEIBHOTO O0pa3oBaHUs JIeTed HMEEeT
HAYYHO-MEXHUUecKylw  Hanpaénennocms. llpenmnonaraer  JIONOJHUTEIBHOE
oOpa3oBaHue JeTell B 00J1aCTH KOHCTPYUPOBAHUS, MOACIUPOBAHUS U OCCIMIOTHOM
aBUaIlMU, TIporpaMMa TakKe HampaBiieHa Ha (OpPMUPOBAHUE Yy JeTel 3HAHUU U
HaBBIKOB, HEOOXOAUMBIX JIJIs1 paOOTHI C OECIMJIOTHBIMUA aBUAITMOHHBIMU CUCTEMaMU
(BAC).

[Iporpamma T1O3BOJISIET CO3/aBaTh OJATONPHUSATHBIEC YCIOBUS IS Pa3BUTHUS
TEXHUUYECKUX CIIOCOOHOCTEH IIKOJIBHUKOB.

Hacrosias mporpamma cOOTBETCTBYET OOLIEKYITYPHOMY YPOBHIO OCBOEHUS U
MpeanojaraeT yAOBICTBOPEHUE TI03HABATEILHOTO HWHTEpeca OOydJaroIierocs,
pacmupeHue ero HMHGOPMHUPOBAHHOCTH B 00JIACTHM OCCHMJIOTHBIX JIETATEIbHBIX
amnrapaTroB M CHCTEM, a TaKke oOoraiieHHe HaBbIKAMHU OOIIECHHUS W NMPUOOpETCHHUE
YMEHUN COBMECTHOU JIEATEIILHOCTH B OCBOCHHUH MTPOTPAMMBI.

HoBu3Ha HacTosieir o0pazoBaTeIbHON MPOrpaMMbl 3aKIFOYAETCS B TOM, UTO
OHa UHTETpUpyeT B ce0e JOCTH)KEHHS COBPEMEHHBIX W HHHOBAIIMOHHBIX
HaIpaBJIeHUI B Majioi OECIUIOTHON aBUAIIUU.

AKTyanbHOCTh  mporpamMmbl  COBpEMEHHBIE  TEHACHLMH  Pa3BUTHUSA
pPOOOTU3UPOBAHHBIX KOMILUIEKCOB B aBHAIlMM TOJYYWIM peaau3aliio B BUIEC
OecnmiioTHBIX aBUalMOHHBIX cucteM (BAC).

B mHactosiiee Bpemsi HaONIOAAeTCs JIAaBUHOOOpPA3HBIM pPOCT HHTEpeca K
OeCIUIOTHOM aBUallMU KaK MHHOBALIMOHHOMY HAIPABJICHUIO PA3BUTHUSI COBPEMEHHOM
TEXHUKU, XOTSI UCTOPUSI Pa3BUTHS ITOTO HAMpaBJICHUs Havanack yxe 6onee 100 et
TOMY Ha3aj. Pa3BUTHE COBPEMEHHBIX M TMEPCIEKTUBHBIX TEXHOJIOTMM MO3BOJISET
CerofHsi OECHUJIOTHBIM JIETaTEJIbHBIM ammnaparaM yYCHEIIHO BBIMOJHATh TaKUE
(GyHKIHMH, KOTOpPBIE B TPOLIOM OBLIIM UM HEJOCTYIHBI WM BBIMOJHSIUCH IPYTUMU
CUJIAMH U CPEJCTBAMHU.

brmaromapss pocTy BO3MOXHOCTEM M MOBBIIIEHUIO JOCTYIMHOCTH JIPOHOB,
NOTEHIIMaJ UCIOJIB30BAHMS UX B Pa3HbIX chepax IKOHOMHUKU CTPEMUTEIBHO PACTET.



910 cozaano HeoOxoaAUMOcTh B HOBoM mpodeccuu: onepatop BAC. Ctparternyeckas
3ajlaya Kypca COCTOMT B IMOATOTOBKE CIELHAINCTOB IO KOHCTPYHPOBAHUIO,
nporpaMmmMupoBanuio 1 3xcruryaranuu bAC.

Hacrosimas oOpa3oBarenbHasi IMporpamMma IO3BOJISIET HE TOJBKO OOYYHTH
pebenka MoienupoBarb U KOHCTpyupoBaTh BITJIA, HO ¥ MOATOTOBUTH OOYHAOIITXCS
K TJIAaHUPOBAHUIO W OpPraHU3aluu paldOThl HaJ Pa3HOYPOBHEBBIMU TEXHHYECKUMU
POEKTaMU U B JANbHEUIIIEM OCYIIECTBUTh OCO3HAHHBIN BHIOOp BUAA AEATEIHLHOCTH
B TEXHUYECKOM TBOPYECTBE.

IMenaroruyeckas nejaeco00pa3sHOCTb HACTOSIIEH MPOrpaMMBbI 3aKIIIOYAETCS B
TOM, YTO TIOCJIE €€ OCBOCHUS 00yJaroIuecs MoyydyaT 3HaHUsI U YMEHUS, KOTOPbIe
MO3BOJISIT UM MOHSTH OCHOBBI YCTPOWCTBA OECIIUIIOTHOIO JIETATEILHOTO aIIapara,
MPUHIIUIIBI pAOOTHI BCEX €r0 CUCTEM M MX B3aUMOJCUCTBHUS, a TAKKE YIPABICHNE
BIUIA. Mcnionbs30BaHuE pa3IMyHbIX HHCTPYMEHTOB pa3BUTHS soft-skills y nereit
(urpompakTHKa, KOMaHHasi paboTa) B COUETAaHUU C pa3BUTHEM y HUX hard-
kommneTeHu (workshop, tutorial) mo3Bosut copmMupoBaTh y peOeHKa IETOCTHYIO
CUCTEMY 3HaAHUU, YMEHNUN U HABBIKOB.

2. lean u 321244 IPOrpamMMBbl.

[lenbto mporpaMmsbl ABISETCS (POPMUPOBAHUE Yy OOYHAIOIIMXCS YCTOMUYMBBIX
soft-skills u hard-skills' mo ciexyronmm HanpapaeHHAM: TPOEKTHAS AEATENLHOCTD,
TEOpHsl PEIICHUs] U300peTaTeNbCKUX 3a7ad, padoTa B KOMaHjae, a’poJuHaAMUKa U
KOHCTPYHPOBaHUE OeCIUIOTHBIX JeTaTeIbHbIX anmnaparos, OCHOBBI
PaAMO3IEKTPOHUKN U CXEMOTEXHHKH, ITPOrpaMMHUPOBAHUE MHUKPOKOHTPOJUIEPOB,
nétHas skcrryatanuss BAC (GecnuioTHBIX aBHAIMOHHBIX cucTeM). [Iporpamma
HaIpaBjeHa Ha pa3BUTHE B peOEHKE MHTEpeca K MPOEKTHOW, KOHCTPYKTOPCKOW U
NPEANPUHUMATENBCKON JIESITEIbHOCTH, 3HAYMTENIbHO PACHIMPSIIONIEH Kpyro3op H
00pa30BaHHOCTH PEOCHKA.
3amaun:

OO6pa3oBaTenbpHBIC 3aa4H:

e chopmMupoBaTh Yy 00YHAIONIUXCS YCTOMYHMBBIC 3HAHUS B 001aCTH MOJICTTUPOBAHUS U
KoHcTpyupoBaHus BAC;

® DPa3BHUTH Y OOYUAFOIINXCS TEXHOJIOTHYCCKUE HAaBBIKM KOHCTPYHPOBAHHUS,

e chopmMupoBaTh y OOYYAIOIMIMXCS HABBIKM COBPEMEHHOT'O OpraHU3aIMOHHO-
HDKOHOMHYECKOTO MBIILICHUS, OOCCICUMBAIONINX COIMAIBHYIO aJalTallii0 B
YCIIOBHUSIX PIHOYHBIX OTHOIICHUH.

PazBuBaromue 3amaun:

® TO/JIEPKATh CAMOCTOSITEIILHOCTh B Y4EOHO-TTO3HABATEIILHOMN JCSATEIIBHOCTH;

® Da3BHUTH CIIOCOOHOCTH K CAMOPEATH3AINHU U IEIeYCTPEMIEHHOCTH;

! «soft-skills» — TeopeTHuecKkne 3HAHUS M KOTHUTHBHBIX TIpueMbl, «hard-skills» — ymenus

«paboTaTh pyKamm».
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¢ c(hopMHUPOBATH TEXHUIECKOE MBINIJICHUE U TBOPUYECKUM MOAXO K paboTe;

® pa3BUTh HABBIKM HAYYHO-UCCIEIOBATEIBCKOM, HWHKEHEPHO-KOHCTPYKTOPCKOM H
MIPOEKTHOM JEATEIbHOCTH;

® PACIIMPUTH ACCOLMATUBHBIC BO3MOKHOCTH MBIIIIJICHHUS.

BocnurarenpHble 3a0a4n:

¢ copMHpPOBATH KOMMYHHKATHBHYIO KyJIbTYpY, BHUMAaHUE, YBAKECHUE K JIIOJISIM;

® BOCIUTATh TPYIOJIOOHE, Pa3BUTh TPYAOBbIE YMEHHMS U HABBIKH, PACHIMPUTH
HNOJUTEXHUYECKUI KPyro3op M yYMEHHE IIJJaHMPOBAaTh pPabOTy IO pealln3aluu
3aMbIciIa, IPEBUICHUE PE3yNIbTaTa U ero JOCTH)KECHUE;

e chopMUPOBATH CIIOCOOHOCTU K MPOAYKTUBHOMY OOIICHHUIO M COTPYJHHYECTBY CO
CBEPCTHHUKAMHU U B3POCIBIMH B MPOIIECCE TBOPUECKON JEATEIHHOCTH.

OTanvuTebHbIE 0CO0EHHOCTH MPOTrPAMMBI

K OCHOBHBIM OTIMYUTEIBHBIM OCOOEHHOCTSIM HACTOSIIEH MPOTrPaMMBbI
MO’KHO OTHECTH CJIEAYIOUINE TyHKTHI:

e KeliCOBasl CUCTEMA O0YUYEHUS;

® [IPOCKTHAS ICATEIHLHOCTD;

® HAIIPaBJICHHOCTH Ha soft-skills;

® ITPOTIPAKTHKA;

ecpefia ISl pa3BUTHS Pa3HbIX POJIeH B KOMaH/IE;

® COOOIIECTBO MPAKTUKOB (BO3MOKHOCTb O0IATHCS C IE€TbMU U3 IPYTUX
KBaHTYMOB, KOTOpBIE MPEYCIIENN B MPAKTUKE CBOETO HAIIPABIICHUS);

® HAMPABJICHHOCTh HAa Pa3BUTHE CUCTEMHOI'O MBILIUICHHUS;

e peduiekcusi.

Bo3spacr aereii [Iporpamma opueHTHpOBaHA Ha JOTOJHUTEIBHOE 00pa30BaHKE
yYallUXCsl CPeIHEro mKoJbHOro Bo3pacta (10 — 14 net). Oco0eHHOCThIO AETER 3TOr0
BO3pacTa SIBJIIETCA TO, YTO B 3TOT NEPHUO]] IPOUCXOIUT TJIABHOE B PA3BUTUHU
MBIILJIEHUS — OBJIaJIEHUE TIOJIPOCTKOM MPOLECCOM 00pa30BaHusl MOHATUH, KOTOPBIH
BEJIET K BBICIICH (hOpME UHTEIICKTyJIbHON JIESTETFHOCTH, HOBBIM CIIOCO0aM
noBefieHUs1. DyHKIUST 00pa30BaHMsI TIOHATUM JICKHUT B OCHOBE BCEX
MHTEJUICKTYaJIbHBIX U3MEHEHMI B 3TOM Bo3pacte. s Bo3pacta 10 — 14 mer
XapaKTEPHO TOCMOACTBO JIETCKOr0 COOOIECTBA HaJl B3pPOCIbIM. 3/1€Ch CKJIA/IbIBAETCS
HOBAas COIMANIbHAS CUTYyalus pa3BuTus. MneansHas gpopma — 10, 9T0 peOEHOK
OCBaMBAaeT B 3TOM BO3pacTe, C YEM OH pEaIbHO B3aUMOJECUCTBYET, — 3TO 00J1aCTh
MOpaJIbHBIX HOPM, HA OCHOBE KOTOPBIX CTPOSITCA COLMAIIBHBIE B3aUMOOTHOIIEHUS.
OO0111eH1Ee CO CBOMMU CBEPCTHUKAMU — BEAYIUN TUII ACSTEIBHOCTH B 3TOM BO3pacTe.
HMMeHHO 31€Ch OCBAMBAIOTCS HOPMbI COUUAIBHOTO MOBEAEHUS, HOPMbI MOPAJIU, 3/1€CH
YCTaHABJIMBAIOTCSI OTHOIICHUSI PABEHCTBA U YBAXKEHHUS APYT K JAPYTY.

KouanuyecTBO 4acoB :72 akaJeMUYECKUX Yaca
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®opmbl 00yyenns OOyueHre IPOBOAUTCS MO OYHOM opme
@®opMbl OpraHu3anuu JeATeabHoCcTH Popma OpraHu3anuu 3aHATHN:

TpyNmnoBas, WHAUBUAYalIbHAs, UHIUBUIYaIbHO-TPYNIOBas W (PpOHTAIbHAS.
[TporpaMmMoii mpeaycCMOTPEHO TMPOBEACHWE KOMOMHMPOBAHHBIX 3aHSATHI:
3aHSTHS COCTOSIT U3 TEOPETUUECKOM U MPAKTHUECKOU YacTel, mpuuéM Oosibliee
KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO MPAKTHUECKasi 4acTh.

[Ipu mpoBeIeHN Y 3aHITHI UCTIOTB3YIOTCS CIIeAyIoITre (OpMbl PaOOTHI:

o Jlexuusi-nuanor ¢ UCIOJIb30BAHUEM METOJIA IIEPEBEPHYTHIN KIIacCy
— Korja oOyd4aroluMmcsl TMpeajaraercs K CieayloleMy 3aHSTHIO
O3HAKOMUTCA C MaTepuaiaMu (B T.4. HAlJIEHHBIMU CAaMOCTOSTEIIHHO)
Ha OIpPEACIICHHYI0 TeMY JUIsl 00CY>KJeHusi B ¢opmare auanora Ha
NPEACTOSAIIEM 3aHITHH;

e Workshop u Tutorial (mpaktuueckoe 3ansitue — hard skills), uto no
CYTH  SIBJII€TCS ~ PA3HOBHJIHOCTSIMHU  MacTep-KJIaccoB, I
OOy4aroluMMCsl IIpeIaraeTcsl BHIIOJHUTH OINpPENEICHHYI0 padoTy,
pe3yJIbTaTOM KOTOPOM SIBIISIETCS HEKOTOPBIM MPOAYKT ((pu3nyecKuit
WIN BUPTYaJbHbIA pe3ynbrar). binuskuii aHamor — (poHTanbHas
dbopma paboThl, KOraa oOydarouMecss CUMHXPOHHO pabOTaroT Moj
KOHTpPOJIEM IIE€Jarora;

e caMocCTOsITeNIbHAas paboTa, Korjga OOyYaroluecs BBITOJHSIOT
WHIUBUyalIbHbIE 3aJlaHus B TEYEHUE YaCTH 3aHATHS WIH
HECKOJIbKUX 3aHATHUH.

e MeTon KelcoB (case-study), "mosroBoi mtypm" (Brainstorming),
Meto 3a1a4 (Problem-Based Learning) u meton npoektoB (Project-
Based Learning). [Tpumep: keiic — 3T0 KOHKpeTHas 3aJa4a («cyyaiiy
— case, auell.), KOTOPYIO TpeOyeTcsi pemuTh, U1l 9TOTO B PEKUME
«MO3rOBOTO HITYpMa» MpejaratoTcsi BapUaHThl PEIICHUS, TOCIE
ATOr'0 BapUaHThl 00CYK1al0TCA U BRIOUPAETCS OJAUH HIIM HECKOJIBKO
nyTel pelleHus], MOCe 4Yero sl pelieHus kedca hopMUpyroTcs
Oonee MeNKHE 3a7aud, KOTOpble OOBEAMHSIIOTCA B TPOEKT U
pealin3yIoTcs C MPUMEHEHUEM METOa KOMaH1000pa30BaHusl.

PexxuM 3aHsiTHii 3aHATHS 110 JIOMOJTHUTEIBLHON 00pa30BaTEIBHOM IIpOrpaMMme
npoBojsTcsa 1 pas B Henento 1o 1 yacy (MpoaomKUTENbHOCTh yueOHoro daca — 40
MuHYT). KpaTHOCTh 3aHATUH W WX MPOAOKHUTEIBHOCTH OOOCHOBBIBACTCS
pekomenayembimu Hopmamu CAHIIMH 2.4.4.3172-14, uenbto W 3amadamu
MPOTrPaMMBl.

Kpurtepun u cnocodsl onpenesaeHus pe3yJbTATUBHOCTH
Buabl koHTpOJIA:
e BBOJIHBII, KOTOPBIH MPOBOAUTCS MEPE HAYaIOM pabOThI U IPeIHA3HAYECH
JUIS 3AKPEIJIEHUS 3HAHUW, YMEHHUU U HABBIKOB 110 IIPOMJAECHHBIM TEMAaM;
e TEKYUIUi, MPOBOJUMBIN B X0OJ€ Y4EOHOT0 3aHATHUS U 3aKPEIUIAIOLIMI 3HAHUS
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110 TaHHOM TeME;

e HUTOTOBBIN, MPOBOIUMBIH TIOCIIC 3aBEPIIECHUS BCE YIeOHON TPOTPaMMBL.
®opMbI IPOBEPKHU Pe3yJIbTATOB:

e HaOJIIO/IEHNE 32 IETbMH B MPOIECCEe PadOThI;

e COpPEBHOBaHUS,

e UHJVBUAYAJbHBIC U KOJUIEKTUBHBIE TEXHUUECKHUE TPOCKTHI.
O:xunaembie pe3yJbTaThl

Ilpeomemnmnuwie:

e MpuoOpeTeHrue OOyYalOIMMUCA 3HAHUW B 00JIACTU MOJEIUPOBAHUS U
KoHcTpyupoBanus BAC;

® 3aHATHS MO HACTOAIIEW MpOorpaMmMe MOMOTYT  OOydYarolmumcs
chopMUPOBATh TEXHOJIOTUUECKUE HABBIKY;

e Cc(hHOpMUPOBAHHOCTH  HABBIKOB  COBPEMEHHOTO  OpraHU3allMOHHO-
HKOHOMHUYECKOTO MBIILIEHHUsI, 00eCceunBaroIias CoOUualbHy0 aganTaiu
B YCJIOBUSIX PHIHOYHBIX OTHOUIECHUH.

Memanpeomemmbwie:

e CcpopMHUPOBAHHOCTh y OOYYAIOUIUXCA CAMOCTOSITEJILHOCTH B y4e€OHO-
MMO3HABaTEIbHOMN NCITEIbHOCTH,

® pa3BUTHE CIIOCOOHOCTU K CaMOpEAM3aIlUU U 1EIeYCTPEMIEHHOCTH;

e CchHOpMUPOBAHHOCTh Yy OOYYaAIOMIUXCA TEXHUYECKOTO MBIIUICHUS U
TBOPYECKOTO T0J1X0/1a K padbore;

® Pa3BUTOCTh HABBIKOB HAYYHO-UCCIIEA0BATEIBCKOMN, NHKEHEPHO-
KOHCTPYKTOPCKOW U IPOEKTHOU JEATEIBHOCTH Y O0YHArOITNXCS;

® pa3BUTHIC ACCOIUATUBHBIE BO3MOKHOCTH MBIILJICHUS Y 00yUYaroIuxcsl.

Juunocmnoie:

e CcpOpMUPOBAHHOCTh KOMMYHHMKATHUBHON  KYyJbTYpbl  OOyYaromuxcs,
BHUMAaHUE, YBAKECHUE K JIIOJISIM;

® Dpa3BUTHE TPYIOIIOOUS, TPYAOBBIX YMEHUNW W HABBIKOB, IIUPOKUN
MOJINTEXHUYECKUN KPYyTro30p;

e Cc(hHOopMUPOBAHHOCTH YMEHHS IUIAHUPOBATH pabOTy IO peaau3anuu
3aMbICIa, CIIOCOOHOCTh MPEABUACTh PE3YyNbTaT W JOCTHTATh €ro, MpHU
HEO0OXOJIMMOCTH BHOCUTH KOPPEKTUBBI B TIEPBOHAYATILHBIN 3aMBICET;

e c(hHOpMUPOBAHHOCTh CHOCOOHOCTH K MPOAYKTUBHOMY OOIIECHUIO U
COTPYJIHUYECTBY CO CBEPCTHUKAMU U B3POCIBIMHU B MPOIIECCE TBOPUECKOM
JEATEIIbHOCTH.

@opMbI TOABENCHUS UTOTOB PEATU3ALMN IIPOTPAMMBI
e BBITIOJIHEHUE MPAKTUYECKUX MOJETOB (BU3YyalbHBIX U ¢ FPV);
e TIpaKTUYECKHE PaOOTHI 10 COOPKE, MPOTPAMMUPOBAHUIO U PEMOHTY
KBaJIPOKOIITEPOB;
e TBOpYECKHE 3aJaHUsl (IOJITOTOBKA MPOEKTOB M UX MPE3CHTALIHS).
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Hroro 80 80| 25| 55 9 1 1 23
O0beM nporpaMmsl U BUIbl Y4EOHOU PabOThI
Bun yueOHOM paboThI Bcero yacos
Jleknnu 25
IIpakTHYeCcKHE 3aHITHSA, B T.4.: 55

JIaGopaTopHble pabOTHI 9

CaMocTosTebHas MOITOTOBKA

10

IIpoekTHas pa60Ta

23

Buabl TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH 2

O0beM yueOHOH TPOTrpaMMBbI

80

dopMa NpoBeACHUS 3aHATUHI WICKIUW» MOJIPa3yMEBAET TaKkylo (GOopMy 3aHSITHUH,

B Ipolecce

KOTOpPBIX MPOMCXOAMT pa3BUTHE TakK Ha3biBaeMbIX soft-skills

(TeopeTHYeCKUX 3HAHUN M KOTHUTUBHBIX TIPHUEMOB) 00yUaIOIINUXCSl, @ UMEHHO:

TEXHOJIOTUSI U300peTaTENbCKOM pa3MuHku u jJoruka TPU3;
IPOTUBOpPEUYHNE KaK OCHOBA N300pETEHMS;

UJ1eaJIbHbI KOHEUHBIN PE3YJIbTaT;

AJITOPUTM ITPOEKTUPOBAHUS TEXHUUECKOU CUCTEMBI;
KOMaHI000pa30BaHuUE;

paboTa B KOMaHJIE;

JUYHAsA OTBETCTBEHHOCTh U TAM-MEHE)KMEHT;
IIPOEKTHASL €SI TEINBHOCTD;

IIPOLYKTOBOE MBIIIJICHHUE;

YHUBEpCAJIbHAs MMPAMUJIA IPOTPeECCa;

MJIAaHUPOBAHUE U MTOCTAHOBKA COOCTBEHHOTO IKCIIEPUMEHTA;

®dopMa npoBeeHUsT 3aHATUN «IIPAKTUUYECKUE 3aHATUS MOJAPA3yMEBAET TAKYIO
dbopMy 3aHITUH, B MPOIECCE KOTOPHIX MNPOUCXOAUT pazBuTue T.Ha3. hard-skills
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(HaBBIKOB M YMEHHI1) 00yYarOLINXCs, @ HUMEHHO:

e paboTa ¢ IPOCTHIM HHCTPYMEHTOM (OTBEPTKA, TACCATUKH);

e paborta c obopynoBanuem hi-tech-miexa (matika);

e paboTra ¢ mOporpaMMHBIM oObOecrieueHHEM (HACTpOWKa JIETHOTO
KOHTpOJIIEpA KBaIpOKONTEPA, MPOEKTUPOBAHUE pambl
KBaJIPOKOIITEPA);

® YIIpaBJICHHUE KBAJPOKOIITEPOM.



II1. COAEPXKAHME JONMOJHUTEJBHOM OBPA3OBATEJIbHOMN NPOT'PAMMBI

1 rox oOyuenmust

Ne ni/m HaumenoBanue TemMbl CoaepixaHue TeMbl
1 2 3
Teopust MyJbTHPOTOPHBIX CHCTEM. YCTpoHCTBO MYJIBTUPOTOPHBIX cUCTEM. OCHOBBI KOHCTPYKLHMU MYJIbTHPOTOPHBIX CHUCTEM.
Buok 1. [IpuHIMIBI yIIpaBIIeHUS MYJIbTUPOTOPHBIMH CUCTEMAMHM.

OcHosb! ynpasiaenus. ITosérsr
Ha cUMYyJIsiITOpe.

1. BBopanas nexuus o coaepKaHuu

Kypca.
2. 1lpuHUuIBI ynpaBiaeHUs U
CTpPOEHHUE MYJIbTUKONTEPOB.
TexHuka 6€30MacHOCTH MOJETOB
4. OcHoBbI 251eKTpu4ecTBa. JIuTHii-

MIOJIMMEPHBIE AKKYMYJISITOPBI.
5. ITlpaktuueckoe 3aHATUS C  JIUTUU-

w

MOJIMMEPHBIMU aKKyMYJSITOpaMu
(3apsiaka/paspsika/baiaHcupoOBKa
/XpaHeHue)

6. Texnomorus maiku. TexHuka
0€30I1aCHOCTH.
7. OOyueHue nmamnke.

8. Iloné€rel HA cumysITOpE.

AmnmnapaTypa paguoynpaBieHus: IPUHIMIT ASHCTBHSL, o0l1ee yCTpOICTBO.

TexHuka 6e30macHOCTH NpH paboTe C MYJIBTUPOTOPHBIMU CUCTEMAaMH.

OJNEeKTPOHHBIE KOMIIOHEHThl MYJBTUPOTOPHBIX CHUCTEM: HPUHIUNBI paboThl, obIIee
YCTPOMCTBO.

JIuTuii-nnonuMepHble aKKyMYJISTOPbl M HX 3apsJHble YCTPOMCTBA: YCTPONCTBO, MPUHIIMIT
NeNCTBUS, METOIbI 3apsIKH/pa3psAIKu/XpaHeHns/ 0aTaHCUPOBKU aKKyMYJISITOPOB, Oe30macHast
pabota c 060pyIOBaHHEM.

[Taiika 351eKTpOHHBIX KOMIIOHEHTOB: IPUHIIHUIIBI Ak, 00y4yeHue naiike, naika 31eKTPOHHbBIX
KOMITOHEHTOB MYJIbTUPOTOPHBIX CHCTEM.

[Tonérel Ha cumynsTOpE: 00yUEHHE MOJIETaM Ha KOMITbIOTEpE, MPOBEIEHNE YUEOHBIX MOJIETOB
Ha CUMYJISITOPE.




Baok 2.

CoOopka u HacTpoiika
KBaJIpoOKoONTepa.
Y4eOHbIe MOJIETHI.

1.

YnpasneHnue noaéTom
MysbTHKONTEpA. [IpHHIIUT
(GyHKIIMOHUPOBAHUSI TIOJIETHOTO
KOHTpPOJIJIEpa U armapaTypbl
yIpaBIeHUSI.
beckonnekTopHbIe ABUTATENN U
perynstopsl ux xoxaa. [lmaTer
Pa3BOAKY MUTAHUS.

COopka pambl KBaJpOKOITEPA.

ITarika ESC, BEC u cuiioBoii
YacTH.

OCHOBBI HACTPOMKHU MOJETHOTO
KOHTpOJIIEPA ¢ TOMOLIBIO
koMnibroTepa. Hacrpoiika
Arnmaparypsl ynpaBiIeHUsI.
Hacrpoiiku mon€rHoro
KOHTpOJLIEpA.

WHCTpyKTaX 10 TEXHUKE
0€30MacHOCTH I0JIETOB.
[lepBbie yueOHbIE MONETHI:

«B3JIET/TIOCAIKAY, KyJdepKaHUE Ha
3aJIaHHOM BBICOTEY, IEPEMEILICHUS
«BHEpea-Ha3any,
«BIIEBO-BIPaBOY». Pa3bop aBapuitHbIX
CUTYyaLUi.

. BeImmontHeHue moaEéToB: «ToYHAas MOcaaKa
Ha YIQJCHHYIO TOUKY», «KOPOOOUKay,
«YEITHOK», «BOCBMEPKA», «3MEHKa»,

[lon€THplid  KOHTPOJUIEP:  YCTPOMCTBO  IOJIETHOTO  KOHTPOJUIEPA, IPUHLMIBL  €ro
(YHKIMOHMPOBAHUS, HACTPOHKa KOHTpOJJIEpa C IMOMOIIBI0 KOMIBIOTEpA, 3HAKOMCTBO C
IIPOrpaMMHBIM OOecrieyeHHEeM AJIsl HACTPOMKU KOHTpOJLIepa.

beckoyiekTOpHbIE JBUTAaTeNM W UX PEryasTopbl XOAa: YCTPOMCTBO, NPUHIMIBI HMX
(yHKIMOHMPOBAHUS, MaliKa ABUraTese u peryisToposB.

[Inatel pa3BOAKM HHUTaHUA: OOILEe YCTPOWCTBO, XapaKTEpUCTHKH, Haika peryasiTopoB U
CHJIOBBIX ITPOBOJIOB K IJIaTaM Pa3BOJIKH IMUTaHHUS.

WHucTpykTax nepea nepBbiMU yueOHbIMU nosiéTtamu. [IpoBeneHne yueOHbIX NOJIETOB B 3aie,
BBITMIOJIHEHUE 3aJaHUN: «B3JIET/TIOCATKA», «ydepXKaHWE Ha 3aJlaHHOW BBICOTE», «BIEPE-
Ha3aJ», «BJIEBO-BIIPABO», «TOYHAS MOCAJKA HAa YAAJIECHHYIO TOUKY,

«KOPOOOUKay, «IETHOK», KBOCBMEPKA», «3MEHKa», «00JIET IO KPYTry».

Pa36op aBapuiinbIx cuTyarui.
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BJaok 3.

Hacrpoiika, ycranoska FPV —
o0opyaoBaHusl.
OCHOBBI BUJICOTPAHCIISILIAU.
[Ipumensiemoe o0opya0oBaHuE, €ro
HaCTpOMKa.
YcraHoBKa U OAKITIOUYECHUE
paauonpuéMHUKA U
BUJ1€0000PYIOBAHUSI.
IInnotupoBanue ¢
rncnons3oBanueM FPV-
000py10BaHUs.

OcCHOBBI  BUACOTPAHCISLUU: MPUHLIUIBL  TEpeaadyn YCTPOMCTBO U
XapaKTePUCTUKHU MPUMEHSIEMOTO 000PyI0BaHHUSI.
YcTaHoBKa, MOAKIIOYEHNE U HACTPOMKA BII€0000pyI0BaHUSI HA MYJIbTUPOTOPHBIE CUCTEMBI.

[MunorupoBanue ¢ ucnonp3oBanrem FPV- ob6opynoBanus.

BHUACOCHUTHAJIA,

Baok 4.

Pabora B rpynnax Haa
HHKEHEPHBIM MPOEKTOM.

1.

2.

IIprHIMIIBI CO3aHUSI UHKEHEPHOU
IIPOEKTHOH paboTHI.

OcHoBsl 3D-nieuatu u 3D-
MOJEIIUPOBAHUS.

Pabora B rpynnax Han

WH)XEHEPHBIM TIPOEKTOM
«becrmioTHast aBUAIIOHHASI CHCTEMa.
[ToaroToBka mpe3eHTanuu
CcOOCTBEHHOM MPOEKTHOMN

paboTHI.

Pabora Ha/ HHKEHEPHBIM IPOEKTOM: OCHOBBI INIAHMPOBAHUS POEKTHOM pabOTHI, paboTa Ha
MIPOEKTOM B COCTaBE KOMAaH/Ibl.

OcHoBel 3D-nieuatnt 1 3D-MojenupoBaHus: MPUMEHsEMOE 000PYAOBaHHE W TPOTPAMMHOE
obOecneucHue.

[IpakTnueckass pabota B rpymnmax HaJl HWHXEHEPHBIM NpoeKToM mo Teme «becnunorHas
aBUAIMOHHAS CUCTEMAY.
IToaroroBka U NpOBEACHUE IPE3ECHTALUHU 10 IIPOEKTY.
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YYEBHO-TEMATHYECKHWH IVIAH

Oo0BeM yacoB

a s
3 | E =
Pa3pennl HanmeHnoBaHMe TeMbI ~ §_ = dopmMa KOHTPOJIS

o S =
= v g
S = =

=]

1 2 3 4 5 6
Teopust MyJbTHPOTOPHBIX cucTeM. OCHOBBI
Buok 1. P My IRTHPOTOD 23 | 12 11
yupasjeHus. [losérsl Ha cumyasitope.
1. BBoHas JieKIus 0 Coiep>KaHuM Kypca. 1,5 1 0,5
2. [IpuHUUIIBI YIIpAaBIEHUS U CTPOCHUE 3 ) 1
MYJIbTUKOIITEPOB.
3. OCHOBBI TEXHUKH 0€30IaCHOCTH MOJIETOB 1,5 1 0,5
4. OcHOBBI 3neKTpuYecTBa. JINTUI- TOTUMEpPHBIE ) 1 1
aKKyMYJISITOPBI.
5. IIpakTyeckoe 3aHATHS C TUTUN- [IOJIUMEPHBIMU
[IpakTruueckas pabota ¢
AKKyMYJISITOPAMU 5 3 2 o
3apsiAHBIMU YCTPOHUCTBaMU.
(3apsaka/paspsiaka/OamaHCHPOBKA/XPAHCHHE )
6. Texuonorus nariku. Texauka 0€30MaCHOCTH. 2 1 1 [Taiika mpoBOIOB.
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7. O0yueHune namke. 3 2 JL.p. ITalika mpoBOIOB.
8. ITon€Thl HA CUMYTIATOPE. 4 [Ton€Ter Ha cumyJIsITOpE.
IIpoMeXyTOYHBII KOHTPOJIb 1
CoOopka 1 HaCTPOKa KBaJpOKoNTepa.
Baok 2. P P AP P 25 18 IIpakTnueckas padora
Y4eOHbIe MOIETHI.
1.00y4eHne HaBbIKaM MUJIOTUPOBAHUS
KBaJpOKONTEPA HA IPUMEPE UTPYLIKH 3aBOJICKOM 2 1 VYyeOHbIe MONETHI
cOOpKHU
2.Y1paBieHue noJ€ToM MYJIbTUKONITEPA. .
. JL.p. C6opxka u HacTpoiika
[TpuHuun GyHKIMOHUPOBAHUS OJIETHOTO 2 1
KBaJI[pOKONTEpa
KOHTPOJIJIEpA U anmaparypsl YIpaBJICHHUS.
3.bECKOIIIEKTOPHBIE IBUTATENHN U PETYISATOPHI X 5 1
xoxa. [1naTel pa3BOAKM MTUTAHUSL.
4.COopka paMbl KBaJApOKOIITEPA. 3
5.ITatika ESC, BEC u cunoBoii yacTu. 3
6. OCHOBBI HACTPOMKHU MOJETHOTO KOHTPOJIIEPA C
MOMOIIBIO KOMITbIOTEPA. HacTpolika annapaTypsl 2 2
yIpaBJICHUS
7. HWHcTpyKTa)X MO TEXHUKE O€30MaCHOCTH 1
MOJIETOB.
8. IlepBble yueOHBIC MOJETHI: «B3JIET/TIOCATKAY, 2 2 VYueOHble moIETHI
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9.1Ton€Tel: «ynep>xaHue Ha 3alaHHON BBICOTEY,

NEPEMEILICHUS «BIEPEA-HA3A», «BJIEBO- BIIPABO». 4 4 JL.p. YueOHblie MONETHI
Pa360p aBapuitHBIX CUTYyaIIHA.
10. BelntosiHEHHE MOJIETOB: «TOYHASI IOCAIKA HA
yIAJEHHYIO TOUKY», KKOPOOOUKa», «UEITHOK, 3 3 VY4eOHbIe MOIETHI
«BOCBMEPKa», «3MEHKa», «OOJIET 10 KPYyTry».
baok 3. | Hacrpoiika, ycranoBka FPV — o0opynoBanusi. 9 8 IIpakTnuyeckas padora
1. OcHoBrl BuneoTpancisinuu. [Ipumensemoe 1 0
000pyIoBaHueE, €ro HACTPOMKa.
2. YcTaHOBKa ¥ NOJKIIOYEHUE PATUONPUEMHHKA U ) ) JLp. YcranoBka
BU€0000PYAOBAHUS. BUJIC0000PYAOBAHHUS.
3. [InnotnpoBanue ¢ ucnosibzoBanuem FPV- .
6 6 [TonéThl «OT EPBOTO JTUIIAY.
000py10BaHUSI.
baok 4. | PadoTa B rpynnax Ha/i MH;KEHEPHBIM NMPOEKTOM. | 23 18 IIpakTnueckas padora
1. ITpuHUMIIBI CO3/TaHUSI UHXKEHEPHOW MPOECKTHOM 5 4
paboTEHL. CamocTosiTenbHas
MOATOTOBKA I'PYIIIOBBIX
2. OcHoBbl 3D-neyaty U 3D-MoeIMpOBaHMS. 6 4 WHKXCHCPHBIX TIPOCKTOB.
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3. Pabora B rpymnmnax HaJl HH)XEHEPHBIM MTPOEKTOM

7 1 6
«becnuiaoTHas aBUALMOHHAS] CUCTEMAY.
4. IToaroToBKa Npe3eHTAIMU COOCTBEHHOMN
A peser 3 1 2 CamocrosiTenbHast paboTa
MIPOEKTHOM PabOTHI.
WTOroBblii KOHTPOJIb 1 0 1 3ammTa npoeKTa
[Ipe3eHTanus u 3amMTa rpyInold COOCTBEHHOIO 1 0 1
MHXEHEPHOI0 MPOEKTa

Hroro: 80 25 55
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4. INTAHUPYEMBIE PE3YJIBTATDBI
[Ipeanonaraembie pe3ynbTaThl OCBOCHHS TOJHOTO Kypca 00y4eHus 0 JAOMOJIHUTENbHOM 00111e00pa3oBaTeibHON 00lIepa3BUBaIOLIEH
nporpamme «becnuioTHbIE JeTaTeIbHbIe annapaTbdy cPOpMyIUPOBAHBI UCXO/IS U3 TPEOOBAHUMN K 3HAHUSIM, YMEHUSIM, HaBbIKaM,
KOTOPBIE yUaluecs J0HKHBI MPUOOPECTH B IIpoliecce 00ydeHUs Ha BCEX rojiax, C yU4eTOM IIeJiel U MOCTaBICHHBIX 3aj1a4.

Jluunocmuule pe3ynrbmamsl 0C80€HUs OONOHUMENbHOU 00Ueo0bpa3o08ameibHOl
obwepazeusaroweri npocpammbl

e YBOXHUTEIHHOE OTHOIICHHE K KYJbTYpPE CBOETO HApO/Ia;

e OTBETCTBEHHOE OTHOIIEHHE K 00YUYEHUIO;

e TOTOBHOCTb M CITIOCOOHOCTH K CAMOPA3BUTHUIO U CaMOOOpPa30BaHHIO HA OCHOBE MOTHBAIIMM K O0YUYEHHIO U MO3HAHUIO B 00JACTH
HAyYHBIX TEXHOJIOTHI;

o OepeXKHOE OTHOIIECHUE K TyXOBHBIM IIEHHOCTSIM;

e HPABCTBEHHOE CO3HAHHWE, YYBCTBO, IMOBEJCHHEC HA OCHOBE CO3HATEIBHOTO YCBOCHHS OOIECUETOBEYCCKUX HPABCTBEHHBIX
IICHHOCTEM;

e OCTETHUYCCKHE MOTPEOHOCTH, IIEHHOCTH U YyBCTBA.

Memanpeomemuvie pe3yibmamovl 0C80eHUsL OONOIHUMENbHOU 001e0dpa3osamenbHOU 00Wepa3susarouieli NPocpammbl
VYuyanuecs HaydaTcst Ha TOCTYITHOM YPOBHE:

e OCBaMBaTh CIIOCOOBI pEIIEHUS MPOOJIEM TBOPUECKOTO U HAYYHOTO XapaKTepa U onpenencHus Hanoosee 3pPeKTUBHBIX cr1ocoO0B
TOCTIKECHUSI pe3yiIbTaTa,;

e OpPraHW30BBIBATH COTPYTHUYECTBO C MEIArOrOM U CBEPCTHUKAMHU, PabOTaTh B TPYIIIC;

e BIIQJICTh OCHOBAMH CAMOKOHTPOJISI, CAMOOIICHKH;

e TPOIYKTHBHO OOIIATHCS M B3aUMOICHCTBOBATH;
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e DPa3BHUBATh XYJI0KECCTBEHHBIC, ICHXOMOTOPHBIC, KOMMYHHKATHBHBIE CIOCOOHOCTH;
e Dpa3BUBaTh HAOIIOAATEIHHOCTh, ACCOIMATHBHOE MBINUICHUE, SCTETHYSCKHUH W XYJO0KECTBEHHBIH BKYC W TBOPYECKOE
BOOOpaKeHUE.

lIpeomemmusbie pe3yromamol 0C80eHUSL OONOIHUMENbHOU 00UE00PA308aAMENbHOU
oOwepaszsusaiouieli npocpPammbl
VYyarmecs n03HaKOMSITCH

C TEXHOJIOTUEH U3rOTOBIICHUS KBAJPOKOIITEpa U3 OPOCOBOTO MaTepHaia,
CO CXE€MaMH U3TrOTOBJICHHS KBAIPOKONTEPA,

e C MCTOpPHEN BOZHUKHOBEHMS KBAJPOKONTEpA

o cmpasuiaMu Th, co cxemaMu U3rOTOBJICHHS.

VYyanmecs HayyaTcs:
e MOAOUPATH KOPILYC, COOTBETCTBYIOLIUE LIETIH, TOOMPATh 1[BETA ISl U3ACIU;
e YHUTATh CXEMBI,

e CaAMOCTOSITENILHO COOMPATH MOACIIKH MO CXeMaM, BEIOUPATh U3JIEIHs, KOTOPhIE CAMU JIETU OYyT BBITOIHSTH.
o 00pamaThCs ¢ KOJIOUUMMU U PEKYIIMMU HHCTPYMEHTAMHU, KIIEAIIUMU COCTaBaMH,

VYyamuecs noayyaT BO3MOXHOCTb PUOOPECTH:

e TICPBOHAYAJIBHBIC ITPCACTABJICHUA O BIIMSIHUN HAYYHOI'O TBOPYCCTBA HA PA3BUTUS 3CTCTUICCKOI'O BKYCa, B006pa)KeHI/I$I;
e HAaBBIKH HCIIOJIHCHUA ITOACIIOK M3 6YMaFI/I, KapToHa, mactmacca!l
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ILKOMILIEKC OPTAHU3AIIMOHHO-TNIEJATOTMYECKUX YCJOBUI

Kanennapasie yaeOHbIe TpadUKH TOMOJHATEIHLHOM 00IIe00pa30BaTeILHON 00IIepa3BUBAOIICH MporpaMMbl «becnnjIoTHbIe
JieTaTeJibHbIe alNAPAThDy €KETOHO MPUHUMAIOTCS MEIarornyeCKUM COBETOM B COOTBETCTBUU C YUECOHBIMHU ILJIAHAMU,
pacnucaHueM Ha TEKYIIUN Y4eOHBIN ol U YyTBEPKIAIOTCS TUPEKTOPOM YUPEKACHHUS.

2. YCJIOBUSA PEAIMZALIMU TPOI'PAMMBI

AnmapaTHoe ¥ TeXHHUYECKoe o0ecrevyeHune:

— Pabouee MecTo 00yJaromerocs:
HOYTOYK: MPOU3BOJIUTEIBHOCTH Ipoleccopa (rmo tecty PassMark — CPU BenchMark http://www.cpubenchmark.net/): ne
Menee 2000 equHui;, 00BEM onepaTUBHOM MaMmsATH: He MeHee 4 1'0; 00béM HakomuTenss SSD/eMMC: ne menee 128 16
(WJIM COOTBETCTBYIONIHH 1O XapaKTEPUCTUKAM TIEPCOHATBHBIN KOMIBIOTEP C MOHUTOPOM, KJIABHATYPOU U KOJIOHKAMHU );
MBIIIIb.

— PabGouee MecTo HacTaBHUKA:
HOyTOYK: mpornieccop Intel Core 15-4590/AMD FX 8350 — anamoruunas wid 0oJjiee HOBask MOJEb, rpaduuecKuii
nporeccop NVIDIA GeForce GTX 970, AMD Radeon R9 290 — ananmornunas wiau Oosiee HOBas MOJACHb, 00BEM
ornepatuBHOM mamsTu: He menee 4 16, BunmeoBsixon HDMI 1.4, DisplayPort 1.2 unu Oonee HoBas mojenb (WM
COOTBETCTBYIOIINH IO XapaKTEPUCTHKAM MEPCOHAIBHBIA KOMITBIOTEP C MOHUTOPOM, KJIaBUATYPOU U KOJIOHKAMH );
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MPE3EHTAIMOHHOE 000PYI0BAHNE C BO3MOYKHOCTBIO MOAKIIOUCHUS K KOMITBIOTEPY — 1 KOMITIIEKT;
GaumIapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi T0CKa, COOTBETCTBYIOIIMI HAOOP MUChbMEHHBIX MPUHAJICKHOCTEH — | IT.;

enuHas cetb Wi-Fi.

IIporpamMHoe oGecnieueHue:

— oducHOe MporpaMMHOE 00ECIICUCHNUE;
— mporpaMMmHoe obecrieuenue st Tpéxmepraoro moaenupoBanus (KOMITAC 3 1);

— rpaduyecKuidl peaaKTop.
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3.OPMbI KOHTPOJIA

IIpuémbl 1 MeTOABI

Pazgea . | TexHuueckoe DopMblI
DopMmbI OpraHu3anuu JAupakTuyeckuit
HJIN TEMa o OCHAaAIICHUE nmoaBeacHusd
3aHATHI 00pa30BaTEIbHOIO MaTepua .
nporpaMmmal 3aHATHHU HTOTOB
npoiecca
Teopusi MyJIbTHPOTOPHBIX )
p y potop Jlekuus, 3anucu B TETpaasx, Ilonér Ha
CHCTEM. becena no Teme 3ansaTus, J WHTepakTuBHasA
JUCKYCCHUSI CIIPABOYHBIN cumyJisTope 0e3
OcHOBBI yIIpaBJIeHUA. WHUBUIyaJIbHAs paboTa JOCKa, HOYTOYK ¢
. IIPAKTUYECKOE matepuan u3 [10 ps OLIMOO0K
IToséTel Ha c 10 I10, RC-nyneT
3aHsTHE 10JIETOB MUJIOTUPOBAHUS
CUMYJIAATOPE.
Coopka u HNHrepakTuBHAs TecToBbIE MONETHI
- Jlexmus, HNucTpykuud mo
HACTpoOiiKa Pabota B rpynmnax, . | Ilocka, HOyTOyK C Ha
JTUCKYCCHS, cOopke, CipaBOYHBII
KBa/IPOKOITEPA. UH/MBUyallbHas paboTa I10, COOCTBEHHOPYYHO
- MIPaKTUYECKOE matepuan u3 [10 nns
Y4eOHbIe MOTETHI. cI10 KBaIPOKOIITED, coOpaHHOM
3aHsTHe, workshop IIOJIETOB
RC-nynbT KBaJIpOKOITEPE
Hacrpoiika, WNHTtepakTuBHas
ycranoBka FPV JI0CKa, HOYTOYK C
Jlexmus, .
— o0opynoBanust HCKYCCHS Pabora B rpymnmnax, CnpaBouHBIi 10, Beimonuenue
Y ’ UHAMBUyallbHas paboTta | matepuan u3 10 mis KBaJpOKOIITED, nosi€roB ¢ FPV-
MPaKTUYECKOe
¢ [1O MOJIETOB ouku 151 FPV- o0opyIoBaHUEM
3aHsTHe, workshop
noJyieros, FPV-
MOJYJb
Padora B rpynnax Meron 3anau, Hoyt0Oyx,
Ha/l HH/KEeHEePHbIM METOJ1 KENCOB, Pabora B rpynmax 3anucu B TETpaasx WHTEPaKTUBHAs 3ammra npoeKTa
NPOEKTOM. paboTa B rpynmnax JI0CKa
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IV.CIIMCOK JIMTEPATYPbI

1. Cnucox JATEPATYPhbI, peKOMeHHOBaHHbIﬁ neaaroramM (KOJIJ]CFaM) AJIA OCBOCHHUSA JAHHOI'O BUAA T¢ATCJIbHOCTH

No | HanmenoBanue
OcHoBHast
1 benunckas 10.C. Peanu3anus TUIIOBBIX MaHEBPOB YETBIPEXBUHTOBOTO BepTosieTa. MooexkHbIi HayuyHO-TexHU4YeCcKuil BecTHUK. MI'TY nm.
H.D. baymana. Dnektpon. xxypH. 2013. Ne4. Pexxum nocrymna: http://sntbul.bmstu.ru/doc/551872.html (nata o6pamenus 31.10.2016).
2 I'ypbsiHoB A. E. MonenupoBanue ynpasiieHus kBajapokonrepoM NMnxenepnslil BectHuk. MI'TY um. H.D. baymana. OnextpoH. xxypH. 2014 Ne8
Pexxum noctyna: http://engbul.bmstu.ru/doc/723331.html (gara obpamenus 31.10.2016).
3 Edumos. E. IIporpammupyem kBagpoxonrtep Ha Arduino: Pexxum gocrtyma: http://habrahabr.ru/post/227425/ (nata obpamenus 31.10.2016).
4 Wuctutyr  TpaHcmopra M cBsi3u.  OCHOBBI  adpOAMHAMMKM M JuUHaMuku  nonera.  Pura, 2010. Pexum  pmocryma:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara obpamenus 31.10.2016).
5 KanataukoB A.H., Kpumenko A.Il., Tkaues C.b. JlonmycTumble mpocTpaHCTBEHHBIE TPAEKOPHH OECIUIIOTHOI'O JIETATENILHOTO arapara B
BEPTUKAJIBHOM IIIOCKOCTH.
Hayka u o6pa3zoBanue. MI'TY um. H.D. baymana. Dnextpos. xxypH. 2012. Ne3. Pexum nocryna: http://technomag.bmstu.ru/doc/367724.html
(mara o6pamenus 31.10.2016).
6/ MapteiHoB A.K. DxcnepuMenTanbHas aspoaumHamuka. M.: ['ocymapcTBeHHOe n3aaTrenbcTBO 00OpOHHOW mpombliieHHocTH, 1950. 479 c. 13.
Mupomnuk 1.B. Teopust aBromatuueckoro ynpasienus. Jlunelinsie cucremsl. CIT16: [Tutep, 2005. 337
JdonmonHureabHas
7 Penakiust Tom's Hardware Guide. FPV- mynbTukonTepsl: 0030p TeXHOIOTUH | xkene3a. 25 utoHs 2014. Pexum nocrymna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html
(mata obpamenus 31.10.2016).
8 Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center, Moffett Field, California. P. 21. Pexxum nmocryma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf (mara oopamenus 31.10.2016).
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Bouadi H., Tadjine M. Nonlinear Observer Design and Sliding Mode Control of Four Rotors Helicopter. World Academy of Science, Engineering
and Technology, Vol. 25, 2007. Pp. 225-229. 11. Madani T., Benallegue A. Backstepping control for a quadrotor helicopter. IEEE/RSJ International
Conference on Intelligent Robots and Systems, 2006. Pp. 3255-3260.

10 Dikmen I.C., Arisoy A., Temeltas H. Attitude control of a quadrotor. 4th International Conference on Recent Advances in Space Technologies,
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HPUJIOKEHHUE 1

MartepuajJbHO-TeXHHYECKOe o0ecneueHue

Croumocts | KotuvecTBo Hroro
Ne Ha3naueHue/KpaTkoe onucanmue
HaumenoBanue

n/n ¢ynkuuonaia 060pyaoBaHus

1 Y4eOHoe (00s3aTEIbHOEC) 000PYIOBAHME

OcHoBHoO# Habop (pama, 3am4acT, MOTOPHI,
1.1 MIPOMEIIEPHI, PETYJIATOPHI, TOJIETHBIA KOHTPOJLIED, Hab6op st cOopku kBagpokornrepa
paauoanmnaparypa, 3apsaaKa, akKKyMyJIsaTOpPbI)
Kommnekr nns FPV-noneros (kamepa,
1.2 BHJICOTIEPEIATUMK, BUACONIPUEMHUK, AHTCHHBI, KoMIiekT 215 oneTos OT nepsoro
MOHHUTOPYUK, OaTapeiiku.) fua
KommuiekT nist u3ydeHus OCHOB pau03JIEKTPOHUKH U
13 MIPOrpaMMHUPOBAHUSI MUKPOKOHTPOJIIIEPOB (OOPTOBOI KomruiekT niist mporpaMmmMupoBaHust
KOMITBIOTEP, PAIMOMOJIEM, BUJIEOKAMEpPa, JIEKTPOHHUKA, Komrepa
110)
Konrep st HauaneHOTO
1.4 KBanpoxonrep 3HAaKOMCTBA, OTPa0OTKHU a30B
MMAJIOTUPOBAHMS

15 KBanpokonrep ¢ hoTokamepoii Ha Komrep mist 00yueHne adpocbEMKe,

) TUPOCTA0MITM3UPOBAHHOM TI0JIBECE HacTpoiike u oocmyxuBaauio bAC

KouBepTornan 11t 00ydeHust

16 KoHBepToman HACTpoiiKe, 00CITy)KUBaHUIO U

skcrryatanuu bAC
NEPCIEKTUBHBIX THUIIOB
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(DOTOKaMepa JJIA YCTAaHOBKH Ha

1.7 dotokamepa
KOHBEPTOIJIaH
BAC nns o0yueHus azam
1.8 VYyebnas BAC camosneTHOTO THTIA MAJIOTHPOBAHUSI OCSCITUITOTHBIX
CaMOJIETOB
Komnrep ist oTpaGoTKH HaBBHIKOB
KBanpoxonrep ¢ 3 f1on. akkymysiasiTopamu, JOI1.
1.9 . . MUJIOTUPOBAHUS, TIPOBEICHUS
3apsIKON U 3alIUTON BUHTOB .
a’pOCHEMKH
3HAKOMCTBO ¢ NpuHIMnamu 3D-
1.10 Pyuka s 3D-nevaru
nevyaTu
2 KomnbrorepHoe odopyoBanne
2.1 HoytOyx Pa6ota c I1O BITJIA
2.2 Mpib Pa6ota c I1K u/unu HoyTOyKOoM
Tymba 1151 XpaHEeHUsI U 3apsIIKU
2.3 Tenexxka as 3apsSAKU U XPaHEHUS HOYTOYKOB ymoa At Xp A
HOYTOYKOB
MHor KIMOHAJIbH
2.4 MY OrOQYHKIMOHATLHOE
YCTPOMCTBO
2.5 CereBoil yAIMHUTEND

CereBoil yJINHUTEND
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IIpe3enTanuonHoe 000pPyI0BaHHE

HOHaanHﬂbOpMaHHOHHOFO

3.1 LED nanens
Marepuaia

3.2 HacrtenHnoe kperuienue kperienne LED nanenu

4 PacxogHble MaTepHAJIbI U 3alIaCHbIE YACTH

5 Mebeanb
51 KoMILICKT MeGen Pa3menienue y4eHHMKOB B y4eOHOM

KaOuHeTe

52 CBeTHIILHUK HACTOJBHBINA IaJlOT€HOBBIN Ocgemenue
53 Kop3uHBI JU1s Mycopa COop Mycopa U MPOYNUX HEMHUIIEBBIX

OTX010B
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AspocbemKka «/1j1s1 4ero Ha camoM JeJsie Hy?KeH 0eCIMJIOTHBIM JIeTaTeJIbHbIN

anmapar?»

INPUJIOKEHUE 2

IIpumep keiica

Onucanue peaibHON CUTyaluu (Kekca)

Mpl paboTaeM B aJIMHUHUCTpAllUM TEXHONApKa U HaM HEOOXOAMMO HaOpaTh
KpacOYHbIE U UHTEPECHBIEC MaTEpUaIbl 7S CaiiTa, 4TOOBI MPUBJIEYb OOJIBIIIE KIMEHTOB
U KommaHui. Takke MHOTHE pPE3HUIEHTHI TEXHOIIApKa XAIYIOTCS, YTO, YUYHUTHIBAsS
OOJBUIYIO TEPPUTOPHUIO TEXHOIAPKA, OHM O CHUX MOP HE 3HAIOT, KAK OH BBITJISIAMUT
LIEJIMKOM, OTCYTCTBYET HaBUTIallus MO TEPPUTOPUU TEXHOIApKa. B nomosiHeHue

H€O6XOIIHMO OIIPCACINTD TOYHYIO INIOIIab TCPPUTOPHUH TCXHOIIAPKA.

OO61re Bompochl

TepMuHBL:
([ ]
[ ]

Marepuansr:

Yo takoe BITJTA?
Kak ycrpoen u padoraer BITJIA?
Kakue naHHbIe OH [TO3BOJISIET MOJIYYUTh?

UeMm aspocbémka ¢ BITJIA oTiamyaercs OT KOCMUYECKON ChEMKHU?

AnpocbeMKa

Hocwurenu u none3nas Harpyska

Knaccuduxanus (MapiipyTHasi, TMHEHHAs) a3pOChEMKHU
BricoTa, nepekpriTe, 6azuc, uHTepBai GoTorpapupoBaHus
doToMo3anka

OpTtodoTormian

Kommnsrorep

HNurepuHer

ApXUBHBIE MaTEpPHAJIbl A3POCHEMKH

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

doroanmnapar

[lITatus

Google Maps

KBaapokonTep ¢ ycTpoicTBOM a3pooTocheMKu
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