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00pa3zoBaHUA

ort. [Iermma
2025 rox



1. OcHOBHBIE XapaKTEePUCTUKHU
1.1 ITosicHuTeEIbHAA 3aNIMCKA

JononuutenbHas o0meoOpa3oBarenpHas oOLIepa3BUBAIONIAsl [porpamma
OTHOCHUTCSI K TEXHHYECKON HampaBJIEHHOCTM TaK KakK HalpaBlieHa Ha
dbopmupoBaHue y JAeTedl 3HAHUNW W HABBIKOB, HEOOXOIUMBIX i PabOTHI C
OecnuoTHRIMU aBUallMOHHBIMU cucTeMamu (BAC).

[Iporpamma cocTaBieHa B COOTBETCTBUM C HOPMATHUBHBIMU IPABOBBIMU
aKTaMH ¥ TOCYAapCTBEHHBIMU MPOTPAMMHBIMU JOKYMEHTAMMU:

1. ®enepanbubiii 3akoH Poccutickoit @enepanun ot 29 nexadbps 2012 r. Ne
273-d3 «O6 obpazoBanuu B Poccutickoit deneparum.

2. Konmenmus pa3BUTHS JONOJTHUTEIBHOrO 0Opa3oBaHust aererd go 2030
roja, yrBep;kacHHas pacnopspkeHueM lIpasurenscrBa Poccuiickoin denepamuum ot
31 mapra 2022 1. Ne 678-p.

3. Ilpukaz MunucrepcrBa mnpocBemieHus Poccuiickoit @enepauuu OT
27.07.2022 r. Ne629 «O6 yrBepxknenuu llopsinika opraHu3anuy U oCylIecTBICHUS
00pa3oBaTEILHON JIESITEIPHOCTH 110 JOMOJHUTEIBHBIM 00111e00pa30BaTeIbHBIM
mporpaMmmMam».

4. TloctanoBienue [7aBHOrO TOCYJApCTBEHHOIO CAHHUTAPHOTO Bpadya
Poccuiickoit ®enepanuu ot 28.09.2020 No 28 «OO yTBEp>KIE€HWU CaHUTAPHBIX
npaBun  CII  2.4.3648-20 «CaHuTapHO-3MUAECMUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUS M OOYy4YeHHUs, OTAbIXa M O3[0POBJICHUS JAeTell W
MOJIOJIEKI.

5. IMucemo Munobpuayku Poccum ot 18.11.2015 Ne 0(09-3242 «O
HanpaBieHun uHbopmarumy (BMecte ¢ «MeToau4ecKuMU PEeKOMEHIAIUIMU 10
NPOEKTUPOBAHUIO JOTOJHUTEIBHBIX OOIIEPa3BUBAIOIIMX MPOrpaMM (BKIIFOYAS
Pa3HOYPOBHEBBIE MTPOTPAMMBI)».

6. Ilpukaz MuHHCTEpCTBA 00pa30BaHUS W MOJOJEKHOM TOJUTHUKHU
CepmioBckoit ob6mactu ot 04.03.2022 r. Ne 219-n «O BHeceHUHM U3MEHECHHH B
METOANYECKUE pPEKOMEHIAIUU «Pa3zpaboTka JOTIOJTHUTENIbHBIX
o0mreo0pazoBaTeIbHBIX  OOIIEPa3BUBAIOIIMX MPOrpaMM B  00pa3oBaTEIbHBIX
opraHuzanusaxy», yreepxaeHusie npukazom TAHOY CO «/IBopen Mmononexu» ot
01.11.2021 r. Ne 934-n.

7. llpukaz MwunHuCcTepcTBa 00mIer0 W MPOodecCHOHATBHOTO O00pa30BaHUS
CepmioBckoit oomactu ot 30.03.2018 1. Ne162- J1 «O06 yrBepxkaernu KoHmeniu
pa3BuTua oOpa3oBaHus Ha TeppuTopuu CBEpAJIOBCKON 00JacCTM Ha MEpUoi A0
2035 ronay.

8. Ctparerus paszputus Bocnutanus B Poccuiickoit @enepanuu Ha mepruo 110
2025 ropa. YtBepxkaeHna pacnopsbkenueM IIpasurensctBa PO ot 29 mas 2015 r. Ne
996-p.

9. HamuonansHble npoekT «OOpa3zoBaHue» (MacmopT  YTBEPKIEH
npesuaguymoM Coera 1npu IIpesugente Poccuiickoit  ®@enpepauuu 10
CTpPaTeTMUYEeCKOMY pa3BUTHUIO M HAIMOHAJIBHBIM MPOEKTaM (MPOTOKoI OT 24
nekadbps 2018 r. Ne 16)).



10. @enpepanbHbli MPOEKT «YcCHmeX KaxXIoro pebEHKa» B  paMKax
HallMOHAJIBHOTO MpoekTa «O0pa3oBaHUe».

11. Crparerust pa3Butusi BocnuTaHusi B CepanoBckoi obsactu go 2025
roga, yTB. IloctanoBnenuem I[lpaButenscTBa CBEpAIOBCKOM 001acTH OT 7 AeKaOps
2017 r. Ne 900-III1.

12. KommuiekcHas mnporpamma "VYpanbckas HHXKEHEpHas IIKoJa" YTB.
VYka3zom I'ybepnatopa CepanoBckoit o6iactu ot 6 okts6ps 2014 roga N 453-
yr

AKTYaJIbHOCTH 0011[epa3BHBAIOIIEH MPOrPaMMBbl.

CoBpeMeHHBIC TEHJEHIIMU PAa3BUTHS POOOTH3UPOBAHHBIX KOMIUICKCOB B
aBUAIMM TIONYYHJIM PEAM3aIMI0 B BHJE OCCHWIOTHBIX aBHUAIMOHHBIX CHUCTEM
(BAC).

B mHactosmiee BpeMsi HaOJMIOMACTCS JIABUHOOOPA3HBIM POCT HMHTEpeca K
OCCIWIOTHOW  aBHUAllMM KaK WHHOBAIlMOHHOMY  HANpPABJICHHIO  Pa3BUTHS
COBPEMCHHOW TEXHUKH. Pa3BUTHE COBPEMEHHBIX M TEPCICKTUBHBIX TCXHOJIOTHH
MIO3BOJISICT CETO/IHS OCCITMIIOTHBIM JICTATEILHBIM aIlllapaTaM YCICITHO BBITOIHSTH
Takue (PYHKIIMH, KOTOPBIC B MPONLIOM OBLIM MM HEJOCTYIHBI WM BBITOJHSIIACH
JIPYTHMH CHJIAMH U CPEICTBAMMU.

brnaromaps pocTy BO3MOXHOCTEH | TIOBBIMICHUIO JIOCTYITHOCTH JIPOHOB,
NOTEHIIMA MCIOJIb30BaHUs HMX B Pa3HBIX cdepax HKOHOMHUKU CTPEMHUTEIBHO
pacTér. DT0 co3nano HeoOXOoIUMOCTh B HOBOM mpodeccuu: omepatop BAC.
Crpaternueckas 3ajgada Kypca COCTOUT B TIOATOTOBKE CIIEIMAIUCTOB IO
KOHCTPYHUPOBAHUIO, TPOrpaMMHUpPOBaHHIO U dKcITyatanuu BAC.

Hacrosimas oOGpa3oBaTenbHast mporpaMMa IO3BOJISIET HE TOJIBKO OOYYHTH
pebeHka MonenupoBaThb W KoHcTpyupoBaTh bBIIJIA, HO © TOATOTOBUTH
oOydJaromuxcs K TUIAaHUPOBAHUIO U OpraHu3anuy padoThl HaJ Pa3HOYPOBHEBHIMU
TEXHUYECKUMU NIPOEKTAMH U B JTaJIbHEUIIIEM.

Ilenaroruyeckas 1e1eco00pa3HOCTb HACTOSAIICH MPOrPaMMBbI 3aKITIOYACTCS
B TOM, YTO TIOCJI€ €€ OCBOEHHUS 00yUaromuecs mojlydar 3HaHUSI U YMEHUsI, KOTOPbIe
MO3BOJIAT UM TOHSATH OCHOBBI YCTPONCTBA OECHUIOTHOTO JIETATEIBLHOTO ammnapara,
MPUHIUIBI pa0OTHI BCEX €r0 CUCTEM M MX B3aMMOJICUCTBHUS, a TAK)KE YIIPaBJICHHE
BIUIA. Ucnonp3oBanue pa3inuyuHBIX UHCTPYMEHTOB pa3BuTHs soft-skills y geteit
(urpo-npakTHKa, KOMaHJHas paboTa) B COYECTAaHWU C pa3BUTHEM y HuX hard-
komneteHnmid (Workshop, tutorial) mosBomut copmupoBaTh y peOeHKa [IETOCTHYIO
CUCTEMY 3HAHUW, YMEHUU U HABBIKOB.

OT1in4YnTeIbHBbIE 0COOCHHOCTH

K OCHOBHBIM OTIIMYUTENHHBIM OCOOCHHOCTSAM HACTOAIIEH MPOTPaMMBbl MOKHO
OTHECTH CJEAYIONNE MyHKTHI:

®IIPOCKTHAS IEATEILHOCTD;

eHarpaBieHHOCTD Ha SOft-sKills;

SUTPO-TIPAKTHKA;

®HAIPABJICHHOCTH HA PA3BUTUE CHCTEMHOTO MBITIUICHUS;

epeduiekcus.



Anpecat nporpammsl: yyamuecs ot 10 5o 17 jer.

[Iporpamma  opueHTMpOBaHa  Ha  JIOMOJHUTEIBHOE oOpa3zoBaHue
oOydJarolmuxcs CpeJHero U CTapliero ImkojbHoro Bo3pacta (10-17 n;er).
Oco0eHHOCTBIO JeTel H3TOro BO3pacTa SIBIASETCS TO, YTO B JTOT TNEPUOJ
MPOUCXOJUT TJABHOE B Pa3BUTUMU MBIIUICHUST — OBJIQJIEHUE MOAPOCTKOM
poleccoM 00pa3oBaHMs TOHATHM, KOTOPBIA BeAET K Bbicuiedl ¢dopme
WHTEJUICKTYaJbHON JIESITEIBHOCTH, HOBBIM croco0aMm ToBefeHus. DyHKIuUS
o0pa3oBaHUsl TOHSATUM JIEKUT B OCHOBE BCEX HHTEIIEKTYaJbHBIX M3MEHEHUU B
3TOM BO3pacTe.

Jst Bo3pacta 10-17 et xapakTepHO TOCMOACTBO JETCKOTO COOOUIECTBA HaA
B3pOCTBIM. 37€Ch CKJIQJbIBACTCS HOBAasi COLMAJIbHAS CHUTyallusl Pa3BUTHSL.
Uneanvnas gopma — 1O, 4TO peOEHOK OCBaMBaeT B 3TOM BO3pacTe, ¢ 4YeM OH
peasbHO B3aMMOJICHCTBYET, — 3TO 00JIaCTh MOPAJILHBIX HOPM, Ha OCHOBE KOTOPBIX
CTPOSITCS COITUAIbHBIE B3aUMOOTHOIIICHHUS.

OOG1ieHre co CBOMMHU CBEPCTHUKAMHU — BEAYIIUNA THUI ACATEILHOCTH B ITOM
Bo3pacte. IMEHHO 371eCh OCBaMBAIOTCS HOPMBI COIMATILHOTO TMOBEICHUS, HOPMBI
MOpaJIA, 3/€Ch YCTAHABIMBAIOTCS OTHOIICHHUS PABEHCTBA W YBAXXEHHUS JPYr K
ApYTY.

OOGyuaroruecs TaHHOTO BO3pacTa yBJICUYCHBI COBPEMEHHBIMU TEXHOJOTHIMU:
HOBBIMU TQ/KETAMU U UHTEPECHBIMU TEXHUYECKUMU HOBUHKAMH.

[Monpoctku 10-17 yer HAYUMHAIOT BCEPHhE3 MHTEPECOBATHCA OECHUIOTHBIMU
JeTaTeIbHbBIMU anmnapaTaMy, UX BO3MOXXHOCTSIMH U 3JEKTPOHHBIM YCTPOWCTBOM.
VYpasienue anmapatoM MHOTAA MepepacTaeT B 3aHUMAaTeIbHOE 00yUeHHUE.

Co3naTth KONTEP U YMETh UM YIPABIATH — MOJIE3HBIE U MOJIHBIE MTPUKJIIATHBIE
HaBbIKM. COOTHECEHHE NOAXOASUIMX JeTalel W NpPUBEJECHHE MEXaHu3Ma B
JIBUKEHHE PA3BUBAET MEJIKYID MOTOPUKY M JIOTHYECKOE MblluieHue. OcBOeHUE
3aKOHOB (DM3MKM HAa MPAKTHKE NAaET OOJBIIMI PE3ynbTaT, YeM IMPOCTOE UTECHUE
yuyeOHUKAa. A U3y4YeHHE MPABOBBIX, SKOHOMHUYECKUX U COIMAIBHBIX aCIEKTOB
yOpPaBIEHUSI JIPOHOM YK€ KOCBEHHO 3aTParMBaeT CEPbE3HBIE JAUCIUILIMHBI
IIKOJIBHOM TIPOrpaMMBl, UTO JieJlaeT peOEHKa YBepEeHHEH.

KonunyecTBo o0yuaromuxcsi B rpymnie: /-8 4eioBek.

Pexum 3aHaTHi. 3aHATHS MPOBOASTCS OJIMH pa3 B HEAEIIO MO 2 y4eOHBIX
yaca, IpoI0HKUTENbHOCTHIO 40 MUH U niepepbiBoM B 10 MuH.

O06bem o01Iepa3BuBaloONeii NporpamMmel: 68 yacos.

Cpok ocBoeHus 001Iepa3BUBalONIell NporpaMmbl — 1 roj.

OcoOenHocTH oOpraHu3anuv o0pPa3oBaTeJbHOr0 Mpolecca: MOJACIb
peanu3alu  OporpaMMbl  TPaJAWIIMOHHAs, MPEACTaBIAeT CO00M JIMHEHHYIO
MOCJIe10BaTEIbHOCTh OCBOCHUS COJIEpKaHusl B TeueHue 1 roxa.

Ilepeuenb ¢opm o0yueHusi: QppoHTaNBHAS, WHAWBUIyaJbHAS, TPYIIOBAsi,
WHJIMBUIYaJIbHO-TPYIIIOBAsl.

ITepeyenn BUI0B 3aHATHH: Oecena, MPAKTUIECKOE 3aHSTHE,
KOMOMHUPOBAHHOE 3aHSITHE.

Ilepeyens ¢opM mnoaBeleHUs] UTOrOB PpeaU3alUU JTONMOJTHUTEIbHOM
o0lmepa3BuBaONlel NpPOrpaMMbl: MpakTUyeckas padoTra, MeAaroruyeckoe
HaOJII0JIeHNE, TECT, pellieHHE 3a]1a4, COPEBHOBAHUSI.



1.2. leab 1 32124 NPOrpamMMbl
Heas nmporpammbl: GopmMupoBaHue y oOydarOIIMXCA 3HAHUW U OMbITA I10
KOHCTPYUPOBAaHUIO M MPOrPAMMHUPOBAHMIO  CPEACTBAMHU  OECHUIOTHBIX
JIeTaTeNIbHbBIX aNIapaToB.

3agaum nporpamMmbl

Ooyuarowue:

ehopMupoBaTh y OOydYarOIIUMXCS 3HAHUS B O00JACTH MYJIBTUPOTOPHBIX
CHUCTEM;

®pa3BUBATh Y 00YUAIOIINXCS TEXHOJIOTUIECKHE HABBIKH KOHCTPYHPOBAHUS;

e[lonnepkuBaTh CAMOCTOSITEIILHOCTh B Y4€OHO-TI03HABATEILHON
TeSITeTbHOCTH;

®pa3BUBATH CIIOCOOHOCTH K CAMOpEATH3AINH U eNIeyCTPEMIEHHOCTH;

¢(hopMHUPOBAaTh TEXHHYECKOE MBIIUICHHE W TBOPYECKUH MOIX0J K pabore;

epa3BUBaTh HABBIKU HAYYHO-HMCCIICIOBATEILCKOW,  MH)KEHEPHO-
KOHCTPYKTOPCKOM M MPOEKTHOM IeATETHHOCTH;

eDopMHUPOBATH HABBIKU MUJIOTHPOBAHUS KBAJIPOKOIITCPOM.

Pa3zeuesaromue:
Pa3BuBaTh MPOCTPaHCTBEHHOE BOOOPAKEHUE U AHATUTHYECKOE MBIIICHHE
CdopmupoBaTh TEXHUYECKOE MBIIIUICHUE U TBOPUYECKUM MOX01 K pabore

Bocnumamensnuie:

®BOCIIMTHIBATh TPYAOIIOOWE, pa3BUTh TPYIOBbIE YMEHHS H HaBBIKH,
pacIIpUTh TOJUTCXHUICCKUH Kpyro3op MW YMEHHE IUIaHHUPOBaTh paboTy IO
pealM3anuy 3aMbICiia, IPEIBUACHIE PE3yNIbTaTa H €ro JOCTHKCHHE;

e(hopMupoBaThH CIOCOOHOCTH K MPOIYKTUBHOMY OOIIEHUIO U COTPYIHUYECTBY
CO CBEPCTHHKAMH B IIPOIIECCE TBOPUCCKOU EATEIHHOCT

[ ]
1.3. Coaep:xaHue nporpaMmmsl
YyeOHblii (TeMaTHYECKHMIA) IJIAH

Ne Ha3Banue pa3nena, Tema Koan4yecTBo yacoB Dopmbl
n/n aTrecTanun/
BCEro Teopusi | MPaKTHKA KOHTPOISI
1 | Teopusi MyJbTHPOTOPHBIX 8 5 3 Ilegarornueckoe
cUCTEeM HaOJIr0/IeHre
[IpuHUIMIBL yIIpaBIIEHUS U 2 1 1 ITegarornueckoe
1.1 | ctpoeHHe KBapOKONITEPOB HaOIroIeHne
1.2 | Cbopxka 1 HacTpoika 4 2 2 ITengaroruueckoe
KBaJIPOKONITEPOB HaOIroIeHre
1.3 | OcHOBBI TeXHUKH 0€3011aCHOCTH 2 2 0 ITengaroruueckoe
MOJIETOB HaOIroIeHne




2 [MoaéTsl HA cCUMYJIATOPE 20 0 20 [TpakTuueckas pabota

Tect
3 | YueOHbIe MOJETHI 40 2 38 [TpakTuueckas padora
3.1 | IlunotupoBaHue KBaIPOKONITEPA 6 2 4 [TpakTuueckast paboTta
['eockan MuHH
3.2 | IlepBbie yueOHbIC TIOIETHI: 10 0 10 [TpakTuueckast paboTta
«B3IIET/TIOCAKAY
3.3 | Ilonérer: «ynep:kaHue Ha 10 0 10 [TpakTuueckast paboTta

3aJIaHHOM BBICOTEY,
[Iepememenus «Bnepen- Ha3amn,
«BIJIEBO- BIIPABO», paz0oop
ABAPUIHBIX CUTyaIUI

3.4 | BeiosHeHHE TONETOB: 14 0 14 [TpakTuyeckas padorta
«TOYHAS TIOCA/IKA Ha YIAICHHYIO
TOUKY», «4EITHOKY,

«BOCBMEPKay, «3MeiKa», «o0eT

1o Kpyry»

HUroro: 68 7 61

Conep:kanue yueOHOro (TeMaTH4eCKoOro) mjiaHa

1. Teopusi MyJJbTHPOTOPHBIX CHCTEM

1.1. ITpuHIIMIIBL yIpaBIEHUS U CTPOCHUE KBAJAPOKONTEPOB

Teopusa: 3HakoMCTBO C Tmporpammoil oOyuenus. [IpoBenenue BBOAHOTO

MHCTPYKTaxka 1o 0€30MacHOCTH.

Ilpakmuxka: 0630p UHCTPYKITUH

1.2. CoOopka 1 HacTpoiika KBaJIpOKONTEPOB

Teopusa: Anmapatypa paavOyOpaBlICHHsl — TPUHLIMIN JCHCTBUS, oOIIee

YCTPOKMCTBO.

Ilpakmuka: cOopKka U HaCTpoOKKa anmapaTypbl

1.3.  OcHOBBI TEXHUKU O€30MACHOCTH MOJIETOB

Teopus: Texuuka 6€30MaCHOCTHU MPU pabOTE C KBAIPOKONTEPAMU

2. IloJéTrbl HA cUMYJIATOPE

Ilpakmuxa: TlpoBenenne yueOHBIX TOJETOB HA CUMYJISITOPE.

3. YueOHble MOJIETHI

3.1. TMunotupoBanue kBampokonrtepa ['eockan MuHu

Teopus: IncTpyKkTax nepes NEpBbIMA yIeOHBIMU TOJIETAMHU.

Ilpakmuxa: nipoba monéra

3.2. TlepBbie yueOHBIC TONETHI: «B3IET/TIOCATKA

Ilpakmuka: OtpaboTKa 3aTaHUI

3.3. Tlonétel: «ynepkaHue Ha 3aJaHHOW BBICOTE», llepemenieHus «Bmepen
Ha3aJ», «BJIEBO- BIPABOY, pa300p aBapUIHBIX CUTYyaIlUi

Ilpakmuka: otpaboTKa 3aaHUI

3.4. BrpmonHeHUE MONETOB: «TOYHAS MMOCAIKA HA YIAICHHYIO TOUKY», «UEITHOKY,
«BOCBMEPKAY», «3MEIKa», «00JIET MO0 KPyTy»

Ilpakmuka: otpaboTKa 3a7aHuI




1.4. Ilnanupyemsblie pe3yJabTaThl
Jluunocmmuwvie peynromamol:
- OTBETCTBEHHOE OTHOIICHHE K 00YUEHUIO;
- FOTOBHOCTb ¥ CLIOCOOHOCTh K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO HA OCHOBE -
MOTHBAIIMU K OOYYCHUIO U TO3HAHUIO B 00J1aCTH HAYYHBIX TEXHOJIOTHUH;
- OepeXKHOe OTHOIIIEHUE K TYXOBHBIM LIEHHOCTSIM;
- HpaBCTBEHHOE  CO3HaHHWE, UYyBCTBO, IIOBEJCHHE HAa  OCHOBE
CO3HATEJIHLHOTO YCBOCHUS 00IEYeTOBEYECKIX HPAaBCTBEHHBIX [IEHHOCTEH;
- ACTETUYECKHE TIOTPEOHOCTH, IICHHOCTH U 1yBCTBA.
Memanpeomemmnuie pe3yiomamot
OOyuaroluecs Hay4aTcsi Ha IOCTYITHOM YpOBHE:
-0CBaMBaTh CIIOCOOBI pEICHHs MPOOJIEM TBOPUYECKOTO M HAYYHOTO XapaKTepa u
omnpezeneHus Haubosee 3PHEeKTUBHBIX CIOCOOOB JOCTUKEHUS PE3YNbTaTa;
-OpraHN30BBIBATH COTPYIHUYECTBO C TIEIarOTOM U CBEPCTHUKAMHU, pabOTaTh B
TpyTIIe;
-BJIaJIETh OCHOBAMHU CaMOKOHTPOJIS, CAMOOIICHKH;
-IIPOTyKTUBHO OOIIATHCSI U B3aMMOJICHCTBOBATH;
IlIpeomemmnuie pezynvmamaul
Yuawuecs oondrcnvl 3namo:
- C ICTOPHIO BOZHUKHOBEHUS KBaJI[POKONITEPA,
- cXeMbI COOPKH KBaJIpOKONTEPA;
- IpaBUJIa TEXHUKH O€30I1aCHOCTH
Yuawuecs oonorcnwr ymems:
- HaXOAUTh U IPUMEHATH HH(POPMAILHIO 00 YyCTpoiicTBaX MUIOTUPOBAHUS ;
- coOupaTth KBaJApOKOIITED;
- [ImnoTupoBath KBagpOKONTEPOM ['€0OCKaH MUHU;
- YCTpaHATh OIMOKY MPH BBHIIOJIHEHUH MONETA.

2. Oprann3annoHHO-NeIarorniecKue ycJI0BHusi
2.1 Kanenpapuplii yueoHblii rpaguk Ha 2025-2026 yueOHbIlH 1o

T'ox JlaTta Hayama Jara KomnuectBo | KomnuectBo | KommdecTBo Pexxum
o0y4ueHus o0y4JeHus OKOHYaHUS YIeOHBIX yIeOHBIX y4e0HBIX 3aHATHN
o0yueHus HeZIeNb JIHEH 4acoB
1 ron 01.09.2025 25.05.2026 34 34 68 1 pa3 B
HEJIEIIO
o 2 Jaca

| momyroaue — 16 yaeOHBIX Heleb
Il momyromue — 18 yueOHBIX HeneNb
Kanukyner: 24-28, 30 nexadps 2025 r.-08 saBaps 2026 r.; 25 — 28 mapra 2026 T.

MaTepl/laJILHO TeXHHUYECKoe o0ecrneueHme:

O6ecnieunBaeTcst 00pa30BaTEIBLHON OpraHU3aUEeH:
- YueOHbIi KaOMHET (BKJIIOYasi TAIIOBYIO MEOEIb)
- [IpoekTop ¢ sKkpaHoM (MyJIbTUMEAHA)

2.2. YcioBus peajau3auuy nNporpamMmmal




- Jlocka mikosibHast (MarHUTHO-MapKepHast)

- HoytOyk obyuatonierocs

- HoytOyxk nenarora

- O6pazoBarenbHoe BBC mynbtuporopaoro tuna ¢ MBM no 150r.
(KBagpokonrep 'eockan IIrnonep MuHm)

- O6pazoBatenrHoe bBC (6a3zoBsiit Habop) (KBaapokontep I'eockan [Tuonep)
- HaGop nonoiaHuTeNnbHBIX 3J1EMEHTOB Uil 00pa3oBaTenbHoro bBC
MyJbTHpOTOpHOTO TIa ¢ MBM 1o 150r. (PemkoMIuiexT)

KaapoBoe o0ecnieueHnue:

Peanmzamuro  mporpaMMbl  oOecriednBaeT  MEAaror  JIOTOJIHHUTEIHHOTO
oOpa3oBaHus, 003 AN TPO(HECCHOHATFHBIMU 3HAHUSIMU U KOMITETEHITUSIMU B
OpTraHM3alNU U BEACHUH 00pa30BaTENbHON IEATEITHHOCTH.

YpoBeHb 00pa3oBaHus Tenarora: cpeaHee mpodeccuoHanbHOe 00pa3oBaHUe,
BBICIIEE OOpa3zoBaHMe— OakalaBpHaT, BBICIIEE OOpA30BAaHUE — CICIHUATIUTET WU
MarucTparypa.

YpoBeHb  COOTBETCTBHME  KBamuU(UKAIMH:  OOpa3oBaHHWE  IeJarora
COOTBETCTBYET MPOQPIITIO MPOTPAMMBI.

[Ipodeccronanphas kareropus: 6€3 TpeOOBaHUN K KATETOPHH.

MeToanuyecKkue MaTepUaIbl
Nudopmanuonnoe odecnevyeHue
1. https://youtu.be/GtwG5ajQJvA?t=1344
2. https://www.youtube.com/watch?v=FF6z-bCo3T0
3. http://alexgyver.ru/quadcopters/

2.3 ®opMbl aTTECTALMN/KOHTPOJISI M OLICHOYHbIE MATEPHAJIbI

OcHoBHBIMH (hOpMAMH aTTECTAIMH SBISIOTCS BBHITIOJHEHNE KOHTPOJIBHOTO
3alaHisg W TpakThuueckue paboTel. [IpumeHsieTcs TeCcTHpOBaHUE C IEIBIO
KOHTPOJIA 32 YCBOCHMEM  TEOPETHYECKOM W  IPAKTUYECKOM  YacCTH
MIPOrPAMMHOI0 MaTepuania.


https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0
http://alexgyver.ru/quadcopters/

3. Crucok Jureparypsl
Jlnsa nedacoea:

1. benunckas 1O.C. Peanmuzamuss TUIOBBIX MaHEBPOB YETHIPEX-
BUHTOBOI'O BepTOJIeTa. MOJIOAEKHBIM HAYYHO-TEXHUYECKUN BeCTHUK. MITY wum.
H.D. baymana. Omnektpon. xypH. 2013. Ne4. Pexum  pocrtyna:
http://sntbul.bmstu.ru/doc/551872.html (nata o6pamenus 31.10.2016).

2. I'yppsanoB A. E. MoaenupoBaHue yIpaBlI€HHs KBaIpOKONTEPOM
Nuxenepubiii BectTHuk. MI'TY um. H.D. baymana. Onextpon. xypH. 2014 Ne 8
Pexxum  gocrtyma: http://engbul.bmstu.ru/doc/723331.html (mata oOpaienus
31.10.2016).

3. Edpumon. E. IIporpammupyem kBaapokontep Ha Arduino: Pexum
nocryma: http://habrahabr.ru/post/227425/ (nata odparmienus 31.10.2016).

4. WucTutyT Tpancmopta u cBs3u. OCHOBBI a3pOIMHAMUKN U TUHAMUKH
noJieTa. Pura, 2010. Pexxum JIOCTyMa:

http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf (nara
obpamenus 31.10.2016).

S. KanatnukoB A.H., Kpumenko A.Il., Tkaue C.b. Jlomyctumsie
IPOCTPAHCTBEHHBIE TPAEGKTOPUM OECHHIIOTHOrO JIETATEJIBHOTO —amnmapara B
BepTHKaJIbHOM miiockocTu. Hayka m oOpazoBanue. MI'TY um. H.D. baymana.

DNEeKTPOH. KypH. 2012, Ne3. Pexum JocTymna:
http://technomag.bmstu.ru/doc/367724.html (nara obpamenus 31.10.2016).
6. MapteiHoB  A.K.  DKcriepuMeHTallbHasg  a’pojuHaMuka. M.:

['ocynapcTBeHHOE M31AaTEIBLCTBO OOOPOHHOM MpoMbIuIeHHOCTH, 1950. 479 c. 13.
Mupomnuk M.B. Teopuss aBTOMaTH4eCcKOTO yIpaBicHUA. JIMHEWHBIE CHCTEMBI.
CII6: ITurep, 2005. 337
s obyuarowuxcs.:
- https://lyoutu.be/GtwG5ajQJIvVA?t=1344;
- https://www.youtube.com/watch?v=FF6z-bCo3T0
- https://lwww.geoscan.ru/ru/products/pioneer


http://sntbul.bmstu.ru/doc/551872.html
http://engbul.bmstu.ru/doc/723331.html
http://habrahabr.ru/post/227425/
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
http://technomag.bmstu.ru/doc/367724.html
https://youtu.be/GtwG5ajQJvA?t=1344
https://www.youtube.com/watch?v=FF6z-bCo3T0

Ipunoorcenue 1
IIpomexkyTouHas aTTecTalUsA
Kapra oueHuBanus o0yyaromuxcst
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[TpomexyTodHasi TMarHOCTUKA BBISBIISECT YPOBEHb YCBOCHHS 00YJarOIIUMCS
oOpa3oBaTeIbHOM MPOrpaMMbl IO 4YeTbipeM IMokazaTtensaMm. Cymma OaioB IO
Y4eThIpeM KpuTepusm — 61.

TeopeTuveckas 4acTb

Hean: ompenenenune y oO0ydaromerocss ypoBHSI BIIaJICHUS MOHATUWHBIM
anmapaToM.

Kpurepuu oueHnBaHus:

3a npaBUIIBHBIN OTBET Ha BOTpoc — 1 Gas.

MakcumanbHOE KOJIMYecTBO OaioB 3a TectupoBanue — 10.

TecToBOE 3a1aHUe
«BECHIUJIOTHBIE JIETATEJIBHBIE AITIITAPATBI»

3agaHue: mpoynTall BOMPOC, BHIOEPH OJMH MPABUIIBHBIN OTBET.



1. Yro takoe KBagpokonrep?

1) 3TO OECHIIIOTHBIN JICTATEIBHBIN aIapar;

2) 3TO HEyNpaBJIsEMbIN JICTATCIIBHBIN aIapar;
3) 9TO HEONO3HAHHBIN JIETATEIBHBIH armnapar.
2. Yro Takoe pama KBajgpoxkonrepa?

1) netanb KaMepbl KBaJPOKONTEPA;

2) neTaib U3 Jy4ei U KpeCTOBUHBI;

3) naerajb, peryaupyromas 000pOThI IBUraTeIs.

3. Yro Takoe TeJ10 KBaApoKonrTepa?

1)  MoTop KBaJIpOKONTEpa,;

2)  MOTOp U CUCTEMa COCUHCHUIN KBaJIPOKONTEPA;

3) MoTOp, pama, IUIATa-KOHTPOJUIEP, PErYJIsITOp OOOpOTOB  JIBUTATEIIS,
IpoTeIiephl, CACTEMa COSIMHEHUH, a TaKKe KapJaHHas M0JIBeCKa U Kamepa.
4. Kak pacuimmdposbiBaercs adbopesuatypa FPV?

1) HocuMas Kamepa;

2) moJieThl 0e3 yrpaBIICHHUS;

3) BUJ OT MEPBOTO JIHIIA.

5. Uto Takoe gy4 KBajgpokontepa?

1) y3kas mojioca cBeTa, HCXO/SIIas OT KBaIPOKOITEPa;

2) BBICTYIAIOIIAs YaCTh, HA OCHOBAaHMH KOTOPOI YCTAHOBJICH MPOMEILIED.

6. Yo Takoe KoMIAac KBaJApoKonTepa?

2)  BJIEMEHT Il HaCTPOWKH T0JIeTa KBaJAPOKOIITEpa Ha CEBep;
3)  9JeMEeHT Ui CO3/IaHUsl MATHUTHOTO TOJISl KBAIPOKOIITEPA,;
4)  3JEMEHT, MO3BOJISAIONINIA HACTPOUTH I'COJIOKAIIUIO.

1. YTo TaKkoe KOHTPOJLIEP KBajgpokonTepa?

1)  MexaHu3M, MO3BOJISIONIMIA KBaPOKOINTEPY JICTATh B BO3AYXE;
2)  MexXaHu3M, KOTOPBIH YIpaBiseT MOBEICHUEM KBaPOKOITEPa B MOJIETE;
3)  MexaHu3M, OTBEYAOIIHi 32 pabOTy MPOIEIIEPOB.

8. Yto Takoe GPS?

1) cucrema, ompeCIIAIONIAs MECTOIOIOKEHUE KBAIPOKOIITEPA;

2) cucteMa, OIpeIeIISIolIas TeMIIepaTypy KBaIpoOKONITepa;

3) cucrema, onpenessIonas Bec KBaIpoKonTepa.

Q. Yrto Takoe moaBec A5 Kamep y KBajgpokonrepa?

1)  MexaHuW3M, CTA0WIM3HPYIOIINUN PaboTy KaMephl,

2)  MeXaHW3M, YBEJIMUYMBAIOIINN BEC KBAJIPOKOITEPA;

3)  MexXaHu3M, YMEHBIIAIIUNA CKOPOCTh KBaIPOKOIITEPa.



10.

YTo Takoe rUPOCKON KBAAPOKoONTEPa?

1) naTyuK, OTBEYANOIIMK 3a YCTOWYMBOCTh M IOJIOXKCHHE KBAJPOKONTEpa B
BO3JIyXE;
2) MaT4YMK, CYMTHIBAIOIINI HH(OPMALIMIO O MECTOHAXO0XICHUN KBaIPOKOITEpa.

Yueonvie nonemot na keaopoxonmepe.
Ilokazamenvnvle gbicmyniieHus ¢ 0eMoOHCmMpayuell HagbIKO8 NUIOMUPOBAHUA

Ne 3ananue Kpurtepuu oueHuBanust
n/n
1 [Tocanka Ha OTPAaHUYCHHYIO | 5 0AJJI0OB — TOYHOE MTPU3EMIICHUE Ha
TIOMIAJIKY (KpYT paanycoM 25 cm) TJIOIIAIKY;
3 0asu1a — nMpU3EMIICHUE B paJinyce
or 25 cm go 50 cM oOT 1EeHTpa
TJTOIIAIKH,
0 0aJ1710B — IPU3EMIICHHE B pajinyce
or 50 cM wum pamee OT IlEHTpa
TIJTOIAIKH
2 BeinosiHeHHnE «BOCBMEPKU» BOKPYT | 5 0aJsii0B — TOYHOE
IECTOB BOCIIPOU3BEACHUE TaHHON (UTYPHI;
3 Oama —  uUMEHOTCA  HeE
3HAYUTENIbHBIE TOTPEIIHOCTH TpU
BBITIOJTHEHUH 33J1aHUS;
0 0anjoB — 3aJaHUE BBIIOJIHEHO
HEOPEIKHO
3 [Ipon€r wdyepe3 «uroiapHOE YIIKO» | 5 0AJI0B — 33a/laHUE BHITIOTHEHO;
(BopoTa, OIBEIICHHBIE O0PYYH) 0 6aJ1J10B — 33/1aHKNE HE BHITIOJHEHO
4 [Tonmamanue CHEIUAILHBIM | 5 0aJ1JI0B — 3aJ1aHKME BBIIOIHEHO;
KperieHneM B moaroronieHHoe | 0 6aJ10B — 3aaHue HE BHIMOJTHEHO
OTBEPCTHE
) [IpoxoxkneHue Ha CKOpPOCTb 10 | S 0a/LUI0B — TOYHOE IPOXO0XKICHHUE
3aIaHHOMY MapIUIpyTy 3aIaHHOTO MaplIpyTa ¢ HAUBBICIIUM
CKOPOCTHBIM PE€3YyJIbTATOM;
3 Oanya — TOYHOE NPOXOKACHUE
3aIaHHOTO MapUIpyTa;
0 0amioB — TOrPEelIHOCTH B
MPOXOKJACHUU MapuIpyTa
MaxkcumaibHOe KOJTHY€eCTBO 0a/JI0B: 25
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