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HHOACHUTEJIBHASA 3AIIMCKA

JomnonuurensHas o6meoOpa3oBaTenbHas oOIIepa3BUBAIONIAsl [POrpaMMa IO HaIPaBJICHUIO
«AdpokBaHTYM» «OCHOBBI OECHWIOTHBIX JIETATENBHBIX alllapaToBy pa3padoTaHa Ha OCHOBE
METOAMYECKUX PEKOMEHIalui 1mo co3ganuio u pynknuonupoBanuto JIT «KBantopuym» NeP-27 ot 30
mapta 2019 rona.

HOpMaT]/IBHO-leaBOBaﬂ OCHOBA NMpPpOrpamMmal:

- ®denepanbubIM 3akoHOM «O0 o6pazoBannu B Poccuiickort deneparum» ot 29.12.2012 Ne
273;

— [TacmoproM HamuoHaNbHOTO TMpoekTa «OOpa3oBaHUE», YTBEPKICHHBIH MPE3UINYMOM
Cogera npu Ilpesunente Poccuiickoit denepannn no CTpaTernyeckoMy pa3BUTHIO U HALMOHAJIbHBIM
IIPOEKTaM;

- [TacmoproM QenepanbHOro mpoekTa «Ycmex KakJoro peOeHKa», YTBEp’KACHHBIN
npesuguymom Coseta npu Ilpesunente Poccuiickoii denepanun mo crpareruueckoMy pa3BUTHIO U
HallMOHAJIHBIM IIPOEKTaM;

— Vkazom Ilpesugenra PO ot 21.07.2020r. Ned74 «O HauMOHANBHBIX ILEJSIX Pa3BUTHS
Poccuiickoit ®enepanunn Ha nepuon 10 2030 rogay;

- [Ipukazom Muntpyna Poccun ot 22.09.2021 1. Ne 629- «O0 yTBepKAEHUU
npodeccroHaibHOro cranaapra «llenaror 1onoaHUTENBHOTO 00pa30BaHMs JETEN U B3POCIIBIX»;

- Pacniopstxkenunem I[IpaButenbctBa Poccuiickoit denepanuu ot 31.03.2022r. Ne678-p «O06
yrBepkAeHUH KoHLenuuu pa3BUTHS JONOJHUTENIBHOTO obOpazoBanus aere a0 2030 roma» (nanee-
Konnenmus pazsutus 1O/ 1o 2030);

- ITncemom Munucrepersa npocsenieHust PO or 07.04.2021r Ne06-433 «O nHanpasineHUH
METOAMYECKUX pekoMeHaauui» (MeToauueckne peKOMEHAALNN 0 pealu3ali CTPATeTUd Pa3BUTHS
BOCIIUTaHUS Ha ypoBHE cyObekTa PO 1o 2025 rona);

- ITocraHoBneHueM [7aBHOrO roCyIapCTBEHHOIO CaHHMTApHOro Bpada Pocculickoit
®eneparu Ne28 ot 28.09.2020r. «O06 yrBepkaeHnu canutapHbix npasui CII 2.4.3648-20 «CanurtapHo-
AMUAEMHUOJIOTMYECKHUE TPEOOBAaHUS K OPraHU3alMsIM BOCIIUTAHUSA U 00yUYEeHUs], OTIbIXa U 0370POBICHUS
nerelt 1 MoJoziexku» (nanee-CaHUTapHbIE PaBUIIA);

- ITpukazom Munucrepcrsa npocseuenus Pocculickoit @enepanmu ot 03.09.2019 . Ne 467
«O0 ytBepxkaenuu L{eneBoit Momenu pa3BUTHS PETUOHATBHBIX CHCTEM JOTIOJTHUTEIHLHOTO 00pa30BaHUs»;

- [Ipukazom Munucrepcrsa npocsemenus Poccutickoit ®enepanuu ot 27 urons 2022 r. Ne
629 «O0 yrBepxkaeHuu Ilopsinka opraHu3anuy U OCyIIECTBICHHU 00pa30BaTeIbHOM AEATEIBHOCTU O
JOTIOTHUTEIBHBIM 00111€00pa30BaTeIbHBIM ITpOTrpaMMam»;

- [Ipukazom MunucrepcTBa Hayku M Bbicuiero oopaszoBanusi Poccuiickoit ®denepanuu /
MunuctepctBa npocsetienus Poccuiickoit @eneparu ot 05.08.2020 Ne 882/391 «O6 opranuzanuu u
OCYIIECTBIIEHUU O0pa30BaTebHON JESITENIbHOCTH IMPU CETEBOM (opMe pean3anuu o0pa3oBaTeIbHbBIX
IIPOrpaMMm»;

- ITpukazom MunucrepctBa oopazoBanus U Hayku Poccuiickoit @denepanuu ot 23.08.2017r
No816. «Ilopsimok mpruMEHEHUsT OPTaHU3AIUSIMH, OCYIIECTBISIOMUMH 00pa30BaTEeIIbHYIO JACATEIHHOCTD,
SNIEKTPOHHOTO  OOYyYeHHs, JAUCTAaHIMOHHBIX O00pa30BaTelbHBIX TEXHOJOTUH TpU  peasu3aliu
00pa30BaTeIbHBIX IPOTPAMM;

- [TuceMom MunoOpnaykun Poccun ot 18.11.2015 Ne 09-3242 «O HanpaBieHUH
uHpopmanuu» (BMecTe ¢ «MeTOoANYeCKUMH PEKOMEHJAIMSIMHU 0 MPOESKTUPOBAHHIO JTOTIOJIHUTENbHBIX
o0niepa3BUBAIOIIMX IPOrpamMM (BKJIIOYasi pa3HOYPOBHEBBIE IIPOIPAMMBI);

- [Tucemom MunmnctepcTBa oOpazoBanusi U Hayku PD Ne BK-641/09 or 26.03.2016
«Metoaunueckue pEeKOMeHAANN o peannzanuu aJaNTHPOBAHHBIX JIOTIOJIHUTENBHBIX
0011e00pa3oBaTeIbHBIX MPOTPaMM, CIOCOOCTBYIONIUX COIUATBHO-TICUXOJIOTHYECKOW peadInTaIi,
poeCCHOHAIIEHOMY CaMOOTPEACICHUIO AETEH ¢ OrpaHUUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbS, BKJIIOYAs
NETEH-MHBAIUIOB, C YIETOM X 0COOBIX 00pa30BaTEeIbHBIX TOTPEOHOCTEH »;
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— YceraBom  TocymapcTBeHHOTO OIOIKETHOTO 00pa30BaTeIbHOTO YUpEeXKICHUS
JOTIOJTHUTEBHOTO 00pa3oBanus PecryOnuku Anpires «lleHTp momosHUTENHEHOTO 0Opa3oBaHUs JETeH
PecriyOnuku Anpiresy;

- [Tonoxenus o CTpyKType, nHopsiike pa3padoTku u yrBepxaeHus nporpamm B ' BOY 10 PA
«IlenTp momomHUTEILHOTO 00pa3oBaHus AeTeit Pecniyonuku Anwires» (PLL O/).

AKTYyaJIbHOCTH POTPaAMMBbI

AKTyaJIbHOCTb JIOTIOJTHUTEIbHOM oO1epa3BuBaromei MIPOTPaMMBbl «OCHOBBI
BECITMJIOTHBIX JIETATEJIbHBIX  AIIIIAPATOB» oOycnoBiena Konmenmumedd — pa3BuUTHS
obpazoBanus nereri PO na 2015-2022 rr., Ykazamu [Ipesunenra PO [Iyruna B.B., Crparerueit — 2030 u
Jp. HOPMAaTUBHBIMU aKTaMU U IPUOPUTETHBIMU IPOEKTAMU JIONOIHUTEIbHOTO 00pa3oBanust PO u PC (A1)
U JIONOJIHUTEIBHO IIOpy4YeHMIO mpesugeHTta Poccuiickonn @enepanuu 10 BOIIpOcaM  Pa3BUTHUSA
OeCIMIIOTHBIX aBHAIMOHHBIX cucteM. [1p-2548, m.1 3)-4.

B pamkax Crpareruu-2030, Bce 60siee BOCTpeOOBaHHBIMU CTAHOBSITCS TPO(ECCHH TEXHUYECKOTO
npodwisa. PazBuTie nMpon3BOIUTENBHBIX CHJI HEBO3MOXKHO 0€3 TeXHHYeCKoro oOpa3oBaHus. B cBs3m ¢
3TUM IOBBIIIAETCS POJIb TEXHUYECKOTO TBOpUYECTBA B ()OPMUPOBAHUY JIMYHOCTH, CLIOCOOHOM B OyayIieM
K aKTUBHOMY Y4aCTHIO B pa3BUTHH COLIMAIILHO-3KOHOMHYECKOro oteHuuaina Poccun. JlanHas npakTuko-
OpUEHTUpOBaHHas  oOpa3oBaTelbHas  IporpaMMa  Ipu3BaHa  (GOpMHUPOBaTb B yyallluxcs
npeanpodeccnoHaabHbple KauyecTBa, HEOOXOAMMBIE Uit Oyaymmx pabouymxX M HWHKEHEPHBIX KaapoB,
CIOCOOCTBYIOT BBISIBIIEHUIO U PAa3BUTHIO TAJAHTIIMBBIX JeTel B 00JaCTH TEXHUYECKOTO TBOPUECTBA.

HanpasjieHHOCTH porpaMmbl — TeEXHUUYECKas. B Xoje mpakTHUecKUX 3aHATUH 10 IIporpaMMe
0a30BOro ypoBHsI JI€TH THOJy4aT HaBBIKM pPabOThl C OECHHJIOTHBIMU JI€TaTeJIbHBIMH alaparami,
ITO3HAKOMSTCS C TEOPUEH pelIeHnst U300peTaTeNIbCKUX 3a/1a4, OCHOBAMU MHYKEHEPUH, BBIIOIHAT paboTh
C  DICKTPOHHBIMM  KOMIIOHEHTaMH  JpOHa,  NOMMYT  OCOOEHHOCTH U BO3MOXHOCTHU
BBICOKOTEXHOJIOTHYECKOTO OOOPYIOBaHMUSI U CIOCOOBI €ro MPAaKTHMYECKOr0 MPUMEHEHHs, a TaKkKe
OIIpeneNiAT Hanbosiee NHTePeCHbIe HAaPaBJICHUs U JalbHEHIIero NpuMeHeHHs B pa3IMuHbIX cepax.
Ucnonws3oBanue BIIJIA momoraer CHU3MUTH 3aTparbl Ha TPYAOBBIE PECYpPChl U COKPAaTUTh PUCKU JUIS
YeJI0BEUECKOM )KU3HU B OMACHBIX YCIOBUAX. bECIIMIOTHUKN MOTYT CTaTh HE3aMEHUMbBIM HHCTPYMEHTOM
JUI TOCTaBKM TOBAapOB U MEAMIIMHCKOM MOMOIIM B OTAAJIEHHBbIE pailoHbl, IJ€ TOCTYIMHOCTb JOPOT U
TPaHCIIOPTHBIX CPEJICTB OTPAHUUYEHA.

Ileparornyeckasi mesnecoo0pa3HOCTb NMPOrPaMMbl COCTOMT B TOM, YTO 4epe3 HU3YUEHHE U
OBJIa/IeHUE TEXHUYECKUMH 3HAaHUAMU U UHPOPMAITMOHHBIMU TEXHOJIOTHAMHU (HOPMHUPYETCS] HHKEHEPHOE
MBIIIJIEHHE COBPEMEHHOIO peOeHKa, TOTOBOTO K pa3paboTKe U BHEIPEHUIO MHHOBAIIUH B )KU3Hb.

OcHOBHas 3ajada Tmejgarora IMpUBIEYb JeTel K HCCIe0OBATeIbCKOW M M300peTarenbCcKon
NEeSTENIbHOCTH, Pa3BUTh Y JETeH HaBBIKU, KOTOpble MM MOTpeOYylOTCS B NPOEKTHOM paboTe U B
JAJIbHENUIIIEM OCBOEHUH NPOrpaMMbl ApPOKBAHTyMa.

bonbiioe 3HaueHue ynensieTcss MpaKTHKe Yepe3 KeWC-TEXHOJIIOTUH — 3TO METoj OoOyueHus, B
OCHOBE KOTOPOT0 JIeXkarT 3aJja4yl U3 peasibHOW KU3HU, M OHU HAIpaBJIEHBI Ha pa3BuTHe y fetei soft u hard-
KOMITIETEHIINH.

Keiic-TexHOMOrUS — 3TO TEXHHMKAa OOy4eHHs, UCIOJb3YIOlIas ONUCAHNWE PEalTbHON CHUTYallHH,
CHeIHaIbHO TOATOTOBIEHHBIM MaTepual ¢ OMHCAHUEM KOHKPETHOW MpOoOJeMbl, KOTOPYIO HEOOXO0IUMO
pa3pelnTh B COCTABE IPYIIIIHL.

Kelic-TexHOI0TMM HampaBieHbl Ha HCCIIEAOBATEIbCKYI0 WM HHKEHEPHO-IPOCKTUPOBOUYHYIO
NesTeNbHOCTh. IHTerpupyeT B ce0e TEXHOJIOTHIO Pa3BUBAIOIIETO U MPOEKTHOro 00yueHus. BricTynator
B 00y4yeHUU KaK CHHEpreTHuYecKas TEXHOJIOTHsS («IOTpY:KEHHE» B CUTYallUI0, «YMHOXXEHHE)» 3HAHUM,
«03apeHHe», «OTKPHITHEY). I103BOIAIOT CO3/1aTh CUTYaLIHIO yCIIEXA.

OT1ianyuTeIbHbIE 0CO0EHHOCTH POrPAMMBI
1. VuebHasg neATENBbHOCTh OpraHU3yeTCs uepe3 CO3JaHHe IMPOEKTa TOTOBOIO IMPOAYKTa
KOMaHJaMM ydamuxcs. llemaror BbICTynaeT B poJIM HacTaBHUKA — IOAJEP/KUBAET M HaIpaBIIsAET
CaMOCTOSITENIbHYIO Pa0OTy KOMaH/IbI.
2. HoBple mMeromuku mpenofaBaHus. [IpuMeHsieMble megaroruueckue TEXHOJIOTMH — Keic-
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METOJT — BKJIIOYAIOT, B TOM YHCJIe M COBPEMEHHBIE MeTO/bl ynpasieHus npoekramu: SCRUM, Kanban,
MindMapping, Six Sigma. Ouu 1mo3BOJAIOT 3(h(HEKTUBHO BHICTpaMBaTh pabOTy MPOEKTHBIX KOMaH] Ha
3aHATUSIX U MOJIYYUTh MAKCUMYM Pe3yibTaTa 3a KOPOTKHE CPOKH.
3. ®opmupoBaHUE HOBBIX, IPEANPO(ECCHOHATHHBIX KOMIIETEHIIMH Yepe3 OBJa/ICHHE

cnenyromumu Hard skills:

— WHXEHepus U U300peTaTesbCTRO;

— texHonorus ROS;

— aJ/INTUBHbBIE TEXHOJIOTHH;

— MPOMBIIIJICHHbIE TEXHOJIOTUH;

— a’pOJMHAMUKA,

— DIIEKTPOTEXHUKA, JICKTPOHHbIE KOMIIOHEHTHI.



AnpecaTt nporpamMmmabl

JlaHHas mporpaMMa MpeaHazHaueHa Juist ooyJaromuxcs B Bo3pacte 10-17 set, fomyckaercs, 4To
nporpamMma OyzneT HMCIOJb30BaHa JJis oOydeHHs JeTeid, B Bo3pacte 10 jer u mianuie, Ipu yCIOBUU
Hanmuuust y pebeHka 0a30BBIX HABBIKOB PAaOOTHI C KOMIBIOTEPOM M TOJIBKO TOCIE COOECEHOBaHHS C
HACTaBHUKOM.

OnTuManbHas HAMOJIHAEMOCTh TPyHnbl — 12 yenoBek. I'pynmbl GOpMHUPYIOTCS IO BO3PACTHOMY
IPUHLUILY C YYETOM BO3PAcTHBIX ocoOeHHOCTeH. [Ipuem oOyuaromumxcs NOaXOJAIIUX M0/ BO3PACTHYIO
TPYIIy OCYIIECTBIsieTCS 0e3 MpeABapUTEIbHOTO0 OTOOpa, MPENyCMOTPEH OMOJHUTEIBHBINH HaOOp
o0y4aroLMXcs Mia/lle yKa3aHHOTO BO3pacTa, HA OCHOBAHUU TECTUPOBaHMSA WK COOECEeJOBaHUS.

®opma peau3anuM NPOrpamMMBbl: Iporpamma paspadoraHa Juis 04HOH GopMbl 00ydeHHUs.

O0béM W CpPOK OCBOEGHHSI MPOIrPaMMbl, PEXHUM 3aHATHI, MEPHOAUYHOCTL U
NPOAOJKUTEIbHOCTh 3aHATHI: JaHHAs JOINOJIHUTENbHAs 00Lieo0pa3zoBaTesibHas oOlIepa3BUBarOIIas
IporpaMMa H3y4yaeTcsi B TeueHUe OaHoro ydeOHoro roga (36 Henmenb), 2 pa3a B Heneno mo 2
aKaJleMU4ecKkux vaca, o0béM mporpammbl — 144 yaca. [lo OKOHYaHHIO Kypca HMPOUCXOAUT 3aluTa
IIPOEKTHBIX paboT.

®opma opraHM3aluu 3aHSATHI: TapHast, TPYNIIOBasi, KOJUIEKTUBHAS.

Oco0eHHOCTH oOpraHu3anum 00pa3oBaTe/ILHOIO mpouecca: 0a30BbII  ypOBEHb JaeT
HEOOXOMMbIe KOMIETEHIMH JUii paboTel B AspokBaHTyme. OOydaromuecss B paMKax HpOTrpaMMBI,
MO3HAKOMSATCSI ¢ OCHOBAaMH M300pETaTeIbCcTBAa U MH)KEHEPUH, B PE3yJIbTaTe 4ero chopMupyroT 3HaHUS U
HaBBIKM JUISl pa3IMYHBIX pa3pabOTOK M BOIUIOILEHHS CBOMX MJEH U MPOEKTOB B KU3Hb C BO3MOYKHOCTBIO
nocJeayromel nx kommepuuanuzanuu. OcBoeHNE NHKEHEPHBIX TEXHOJIOIMH Opa3yMeBaeT MOJIy4eHHe
psna 0a30BbIX KOMIIETCHLIMH, BJIAaJ€HHE KOTOPHIMH KPUTHYECKHM HEOOXOIUMO JUIsl Ppa3BUTHUS
M300peTaTenbCTBa, HMHXKEHEPUM U MOJIOJIEKHOIO TEXHOJIOTMYECKOrO MPEeNNpPUHUMATENbCTBA, YTO
HE00X0IMMO JTF000MY CIIELMATUCTY Ha KOHKYpeHTHOM pbiHKe Tpyaa B STEAM-npodeccusx.

Bujabl yueOHbIX 3aHATHIA M padoT:

—MPOCMOTP U 00CYXJIeHHe Y4eOHbIX (PUITBMOB, TPE3EHTALIUH, POJUKOB;

—00BsSICHEHNE U MHTEpIpEeTalus HabI01aeMbIX SIBJICHUI;

—aHaJu3 MPOOJIEMHBIX YUEOHBIX CUTYyallUi;

—IOCTPOECHUE TMIOTE3bI HA OCHOBE aHaJIN3a UMEIOIIMXCS TaHHBIX;

—MPOBE/ICHNE UCCIIE0BATEIbCKOTO SKCIIEPUMEHTA;

—IOUCK HE0OX0AMMOI nH(pOpMaLUU B y4eOHOH U CLIpaBOYHOM JINTEpaType;

—BBINIOJIHEHUE MPAKTHUECKUX paldoT;

—IOJITOTOBKA BBICTYIUICHHUH € MCIIOJIb30BAaHUEM Pa3HOOOPA3HBIX HCTOYHUKOB HH(OPMALIUY;
—IyOIUYHOE BBICTYIUIEHUE.

Leap mporpamMmbl: co3laHue YCIOBUN s (OPMHPOBAHHUS Yy OOydYarOIIMXCS YHUKAIBHBIX
KOMIETEHIUH 10 paboTe ¢ BBICOKOTEXHOJIOTHYHBIM 000pyIOBaHUEM, H300peTaTenbCcTBA U HHKEHEPUH, C
MOCJIEYIOIUM IPUMEHEHHEM B IIPAKTUYECKON paboTe U CO3/1aHUU TIPOEKTOB.

3agayu nporpaMmaoi:

JIuunocmmuuie 3a0auu:

- BBISIBJICHHE JIUJEPCKUX CIIOCOOHOCTEN;

- pacKphITHE TBOPYECKUX CIIOCOOHOCTEH;

- yIydYIlIeHHE HaBBIKa paOOTHI B KOMAH/IE;

- pacuIMpeHue Kpyro3opa;

- pa3BUTHE JTMYHOCTHBIX KOMIIETCHIIN: TaMsTh, BHUMaHHE, CTIOCOOHOCTh JIOTHYECKH MBICITHTh.

OopazosamenvHhoie:

- MO3HAKOMHThH C OCHOBAMU TEOPHH PEIICHUS N300pETaTeNbCKUX U MHKEHEPHBIX 33]1a4;

- chopMHpOBaTh TEOPETUUECKUE U MPAKTUUECKUE 3HAHUS JJIs1 pa0OThI ¢ OECIMIIOTHBIMU KOMIUIEKCAMU;
- copMHUpOBaTh YMEHHUS U HABBIKU B TUIAHMUPOBAHUH PAOOTHI MO peanu3alliy 3aMbICla, TIPEIBUICHUH
pe3ynbrara U €ro J0CTUKEHHH;



- 00yuuTh ipoekTupoBannio B CAIIP u cozmanuto 2D u 3D moneneii;
- C(I)OpMI/IpOBaTB HaBbIKU pa6OTI:I C SJICKTPOHHBIMU KOMITOHCHTAMH U MOAYJIIMHA JAPOHA;
- chopMHpOBaTh HABBIKM HEOOXOAUMBIE JIJISl IPOEKTHOM e TEIbHOCTH.

Pazeusarowmue:

- CO37aTh YCJOBHUSA JUISI Pa3BUTUS TBOPUECKUX CIOCOOHOCTEH 0O0y4aromuxcsi ¢ HCHOJIb30BaHUEM
MEXIIPEIMETHBIX CBsI3ell (MH(POpPMaTHKA, TEXHOIOI U, OKPYXKAIOLIUI MU, MareMaTuka, (Gpusmka).

- pa3BUTh y JeT€l BOOOpa)k€HHE, MPOCTPAHCTBEHHOE MBIIUIEHUE, BOCIIUTAHUE UHTEPECA K TEXHUKE U
TEXHOJIOTHSM;

- pa3BUTh yMEHHS B IUIAHUPOBAHMU CBOUX JCWUCTBUI C y4éToM (hakTopa BpeMEHH, B OOCTAHOBKE C
3JIEMEHTaMHU KOHKYPEHLIUU;

- Pa3BUTHh YMEHUS B BU3YaJIbHOM IPECTaBICHUEM HH(POPMAIIMK U COOCTBEHHBIX MTPOEKTOB;

- Pa3BUTh AKTUBHOE B3aMMOJECHCTBAE B KOMMYHHMKATUBHBIX OTHOLIEHHUSAX BHYTPHU IIPOEKTHBIX IPYII U B
KOJIJIEKTHBE B LIEJIOM.

Bocnumamenvnuie:

- BOCIIUTAaTh 3TUKY TPYNIIOBON PadOTHI;

- BOCIIUTAaTh OTHOILLICHUS JAEJIOBOIO COTPYAHUYECTBA, B3aUMOYBAXKEHUS;

- BOCIIUTaTh IEHHOCTHOE OTHOLLEHHUE K CBOEMY 310POBbIO;

- BOCIIUTAaTh POCCUNUCKYIO TPAKIAHCKYIO UIEHTUYHOCTh: TAaTPUOTHU3M, JTIO00BH U yBakeHHE K OTEUeCTRY,
YyBCTBO FOPAOCTH 3a CBOXO Poauny.



OskuaemMple pe3yJbTaTbl 00yUYeHUs
[TpoxoxxaeHre MpOrpaMMBbl JTOMKHO C(HOpMHUpPOBATh Y OOy4arOMIMXCS KOMIIETEHIIMH, KOTOpHIE
MOTYT OBITh IPUMEHEHBI B XOJI€ pean3al[ii UTOTOBBIX Y4EOHBIX IPOEKTOB M0 JAHHOH Mporpamme.

Memanpeomemmnuwie pezyromamaoi:

Pezynamuenvie ynusepcanvuvie yuebHvle Oeticmeusi:

OOyuaromuiicst OyaeT JeMOHCTPUPOBATH B IEATEILHOCTH YMEHHE:

- CTaBUTh LEJb U INIAHUPOBATh €€ TOCTUKEHUE;

- INTAHUPOBATh M1OCIEA0BATEIbHOCTh IIArOB U ATANOB JJIs1 JOCTHXKEHHUS 1IEIIH;
- IJIJAHUPOBATh PECYPCHI AJIs PELLICHUS 3aa4u;

- OCYLIECTBJIATh TEKYIIHI KOHTPOJIb CBOEH JEATEIbHOCTH;

= Ha3bIBAaTb TPYAHOCTHU, C KOTOPBIMU CTOJIKHYJICA ITPpH PCIICHHUHU 3aaa491, U Opeajiaratb nmyT1u
HX IPCOAO0JICHUA

- aICKBATHO BOCIIPMHUMATh OLICHKY HAaCTaBHHKA, SKCIIEPTAa U CBEPCTHUKOB;

- OLICHUBATh TEKYIIUNA TBOPYECKUN MPOAYKT U COOTHOCHUTDH €T0 C M3HAYAJIbHBIM 3aMBICIIOM,
BBITOJIHATH 110 HEOOXOAMMOCTH KOPPEKIIUH JINOO MPOYKTa, THOO0 3aMbICIa.

ITo3nasamenvhuvie ynugepcanvhoie yuedoHsle 0elUcCmeus:
OOyuaromuiicst OyneT JeMOHCTPUPOBATH B IEATEILHOCTH YMEHHE:

=~ UCIIOJIb30BaTh CPCACTBA MHHOBALIMOHHBIX TEXHOJOTHI AJid pCIICHUA KOMMYHHUKATUBHBIX,
IMO3HAaBATCJIbHBIX U TBOPUCCKUX 3a/1a4;

- IPOBOJIUTH CPABHEHME, BBIJIEIATH KJIaCCU(UKALIMIO 110 33JaHHBIM KPUTEPUSIM;
- CTPOUTBH JIOTHUECKHE pacCyXJIeHus B (opMe CBSI3U MPOCTHIX CYXKAEHUN 00 OOBEKTE;

-~ YCTAHABJIMBATh aHAJIOTHU, IPUINHHO-CJICICTBCHHBIC CBA3H.

Kommynurkamuenvie ynusepcanvnsle yuednsle 0eiicmeus:
OOyuaromuiics OyeT AEMOHCTPUPOBATH B JICSITEIIBHOCTH YMEHUE:

- apryMEHTHPOBATh CBOIO TOUKY 3pEHUs Ha BBIOOP OCHOBaHUM U KpUTEPUEB IPY BBICIECHUN
MIPU3HAKOB, CPABHEHUH U KJIaCCU(PHUKAIIUU OObEKTOB;

- IUTAHUPOBATh yUeOHOE COTPYAHUYECTBO C YUYUTEIEM M CBEPCTHUKAMU: ONPENEIIATh LElH,
(YHKIMHU Y9aCTHUKOB, CIOCOOBI B3aUMOJICHCTBHS;

= YIIPABJIATH ITOBCACHUCM IMApTHCPA: KOHTPOJIb, KOPPCKIUA, OLICHKA €TO I[CﬁCTBHﬁ;

C JOCTaTOYHOM HNOJHOTOM U TOYHOCTHIO BBIpaXXaTb CBOU MBICJIN B COOTBCTCTBUU C 3a/la4aMU
" YCIIOBUSAMH KOMMYHHUKAIIUU;

- BIIaJICTh MOHOJIOTUYECKOM U JAUATIOTYE€CKOM (1)OpMaMI/I pcun.



YUYEBHBIN ILJIAH

KonmuecTBo yacoB 110 Ka)I(,HOﬁ TEME C p336I/IBKOI71 Ha TCOPETUYCCKUE U IIPAKTHICCKUC.

JlaHHas jponoJHUTENbHAs 00IIeo0pa3oBareibHas 0OlIepa3BUBAIONIAs MPOrpaMMa HU3ydaeTcs B
TEUYEeHHUE ONHOTo y4deOHoro roma (36 Hemenb), 2 pa3a B HEAETIO MO 2 aKaJeMHUYECKUX Yaca, 00bEM
nporpamMmbl — 144 daca. [1o okOHYaHUHU Kypca IPOMCXOIUT 3aIIUTa MPOSKTHBIX PadoT.

Oo0wee B Tom uncie
Ne HaumeHoBaHue pa3nenoB KOJNYECTBO
Teopusi | NMPaKTHKA NMPOEKT
4acoB
1. | Benenne 8 3 3 2
2. | OCHOBBI AJIEKTPUYECTBA 16 6 6 4
3. | YcTpoiicTBO M MPUHIUIIBI PAOOTHI 50 1 31 3
KomrTepa
4. | OCHOBBI HHXKEHEPUU 20 3 16 1
5. | C++ - nérkuit cTapTt K HaYAITY 20 7 11 )
IPOrpPaMMHUPOBAHUS
6. | FPV — ob6opynoBanue 12 3 8 1
7. | Raspberry Pi 4 18 1 13 4
UTOro: 144 34 88 22




COILEP/KAHUE U3YHAEMOI'O KYPCA

Tema 1: BBenenue (8 uacon)

Teopus (3 uaca): 3HAKOMCTBO C UCTOpPUEH pa3BUTH, BUAAMHU U CTPOCHUEM OECIMIIOTHBIX
JIETaTeIbHBIX aIllaparoB, COACPKAHHEM Kypca, W3y4YCHHE MPUHIUIIOB YIPaBICHUS,
a’pOJIMHAMUKH, PABOBBIX OCHOB M TEXHUKHU 0€3011aCHOCTH.

Ilpakmuxa (5 uacoeg): pa3OueHue TpPyNIbl HA KOMAaH[bl, 3HAKOMCTBO C CUMYISITOPOM,
yueOHbIe IOJETH HAa CUMYJISITOPE.

Tema 2: Marepus u e€ coiicra (16 yacoB)

Teopus (6 uacos): 3HAKOMCTBO C TIOHSATHSIMU BEIECTBA M Marepuaia, MX CTPOCHHUEM,
CBOMCTBaMU U SHEPTreTUYECKUM B3aUMOJICHCTBUEM.

Ilpaxmuxka (10 yacos): xoMmangHas padboOTa MO CO3IAHUIO U TIOJITOTOBKE MIPOEKTOB.
Tema 3: OCHOBBI CXeMOTEXHUKHU M 3J1eKTPOHMKH (12 yacoB)

Teopus (4 uwacos): 3HaKOMCTBO C OCHOBHBIMH TMOHSTHSMHU 3JIEKTPUYECTBA, UCTOUHUKAMHU
MUTaHUS, DJEMEHTAMHU Harpy3kd, OCHOBHBIMH  XapaKTEpPUCTUKAMHU  DIEKTPUYECTBA
(HampsKeHHe, Cuila TOKa, CONPOTHUBIEHME). V3ydeHue NpUHLUIOB MOCIEI0BAaTEIbHOIO U
[apajjIeIbHOTO COEAMHEHNUS IPOBOITHUKOB U JIEMEHTOB, CXEMOTEXHUKHU U OCHOB MalKH.

Ilpakmuka (8 wuacos): >SKCIIEpUMEHTHI M COOpPKa TMPOCTBIX CXEM, MCIIOIb30BAHNE
MYJIBTUMETPA, IMaliKa, IPOEKTUPOBAHUE CXEMBI.

Tema 4: YcrpoiicTBo 1 npuHIUN padoTsl KBagpokonTepa (38 yacos)

Teopus (7 uacog): 3HAKOMCTBO C YIpPaBJICHHEM MOJETA MYJIBTUKONTEPAa U TPEOOBAHUIMU
0€30MMacCHOCTH MPHU YIPABICHUH, IPUHIUIIOM pabOTHI MOJIETHOTO KOHTPOJUIEpA U annapaTypbl
YIpaBJICHUS, BUJAMU JABUTATEIIeH, peryinsTopaMu. M3yuenue BUI0B pam.

Ilpakmuxka (31  uacos):  monérel Ha  y4yeOHOM CUMYIIATOpE | FPV-
kBagpokonTepe «Mobula 6», cOopka KBagpOKONTEpa, MPOrPAMMHUPOBAHUE TOJETHOTO
KOHTpOJIJIEpa U anmaparypsl yIpaBICHHS.

Tema S: OcHoBbl nHKeHepuu (20 yacoB)

Teopus (3 waca): 3HAKOMCTBO C MPOTPAMMOM ITOMOTAOIIEH CO3/1aBaTh WHKCHEPHBIC
yeprexu (Corel).

Ilpakmuxa (17 uacos): Pabora B MHXEHEPHOH HporpaMMe, OTPHCOBKA SJIEMEHTOB WU
ITOJIHOLIEHHOH PaMBl.

Tema 6: C++ - n1érkuii cTapt K Hayay nporpaMmupoBanus (20 yacoB)

Teopus (7  wacog):  3HAKOMCTBO C  OOBEKTHO-OPHEHTHPOBAHHBIM  SI3BIKOM
IPOrpaMMHUPOBaHUS, OCHOBAMH ITporpaMmMupoBanusi. O000IIeHe 3HAHUH.

Ipaxmuxa (13 uacog): pabora c si3pikom C++, HamWcaHWe KOHCOJBHBIX IMPOTPaMM,
W3YyUYEHHE IPOCTHIX AIEMEHTOB MPOTPaMMHUPOBAHUSI.
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Tema 7: FPV-o0opynoBanue (12 yacoB)

Teopus (3 wuac): 3HAKOMCTBO C amnmaparypod mjas BUACO TpaHCIALUM (TPUEMHHK,
MepeaTduK, YKPaH/TPAHCIISITOD).

Ilpakmuka (9 uyacos): ycTaHOBKa, HACTpOIKa, MOJAKIIOUEHHUE M Tepe/laya BUACOCHTHAJIA
gyepe3 FPV obopynoBanne. YueOHbIe ONETHI ¢ cionb3oBanueM FPV obopynoBanus.

Tema 8: Raspberry Pi — aBroHoMHBbIi1 1poH (18 yacoB)

Teopus (I uacos): 3nakoMcTBO ¢ Raspberry Pi u e€ onepammonnoit cucremoit. Ilpaxmuxa (17 uacos):
pabora ¢ OC ROS (ycraHoBKa, 3amycK, 0a30BbI€ HACTPOWKH), YIIPABICHUE OJHOKPUCTATHLHBIM MUKPO-
OBM ynanéHHo (depe3 KOHCOJNIb Y4eOHOTO KOMIIBIOTEPA, CHEIMAIBbHBIC CpeACcTBa PabOThl MO CETH
WHTEPHET, CTOPOHHHE TIPUIIOKEHHS)

OXKHNJAEMBIE PE3VJIBTATBI U CIIOCOBBI OIIPEAEJEHUSA UX PE3YJIBTATUBHOCTHU
[Tmanupyembie pe3yabTaThl OCBOSHHSI IPOTPAMMBI.
Ha4yaJbHbIH YPOBEHb.
VYyamuecs J0JKHBI 3HATh:
— OIIpeJIeNICHUs TIOHATHIA: TaTIuK, HHTepQeiic, aroOpuT™ U T.IL.;
— TEXHOJIOTHIO CO3/1aHUS KONTEPOB;
— npaBuia 6e30MacHoOi paboThI;
— OCHOBHBIE KOMITOHEHTHI KOTITEPA;
— KOHCTPYKTHBHbIE OCOOCHHOCTH PA3JIMYHbIX MOJIEEH, COOPYKEHUI U MEXaHU3MOB;
— KOMIIBIOTEPHYIO CPey, BKIIFOYAIOIIYIO B €051 S3bIK MPOTPAMMHUPOBAHHUS;
— OCHOBHBIE TIPUEMBI KOHCTPYHUPOBAHHS JIETaTSIFHBIX allllapaToB;
— 3aKOHBI aYPOJUHAMUKH;
— KaK UCIIOJIb30BaTh CO3JJaHHBIEC TPOTPaMMBEI;

— OCHOBBI KOMOMHATOPUKHU, TEOPUU MHOXKECTB, MaTEMaTUYECKOM JIOTHKH, TCOPHUH BEPOSITHOCTH, TEOPUU
rpa¢os;

— IPUEMBI U OIIBIT KOHCTPYUPOBAHUA C UCITIOJIB30BAHUEM CIICHHUAJIBHBIX 3JICMCHTOB U APYI'UX 00BEKTOB
U T.AO.

VYyamuecs: J0TKHBI YMETh:

— CO371aBaTh KONTEPHI;

— TMOJIH30BATHCS PA3TUYHBIMU JATYUKAMHU U KOMITOHEHTAMU;
— MPOTPaMMHUPOBATh U 3aITyCKaTh MPOCTEUIINE TPOrPAMMBI;

— paboTarh C IOMOJIHUTENBHON JINTEPATYpOid, C )KypHaJlaMH, C KaTaJloraMu, B UHTEpHETE (M3y4aTh U
oOpabarbiBaTh HH()OPMAIIHIO);
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— CaMOCTOATEJIBHO pelaTh TEXHUUECKUE 3a/1a4u B Ipolecce paboThl;
— NNWJIOTUPOBATH KOIITEPHI;

— IPOBOIUTH MaTEMATHYECKHUE PACUETHI C IIOMOIIBIO TPOrPaMM; IPUMEHSATh MaTEMAaTHUECKUE
WHCTPYMEHTHI B POCKTHOW ACATEIBHOCTH; N3JIararh JIOTMYECKH MPABHIILHO JACHCTBUE CBOCH MOIEIN
(mpoekTa).

ba3oBblii ypoBeHb.
VYvyamuecs J0JKHBI 3HATh:
— ompezeNieHusl HOHATUN: AaTYUK, UHTEepdeiic, alropuT™ U T.I1.;
— 6a3oBble KOHCTpYKuMH Al1;
— npaBuiia 6e301acHOM paboTHI;
— OCHOBHBIE KOMIIOHEHTHI KONTepa U JIPYTHX JIETATENbHBIX alllapaTos;
— KOHCTPYKTHBHBIE OCOOCHHOCTH PA3JIMYHBIX MOJIEIICH, COOPYKCHHI U MEXaHU3MOB;
— KOMITBIOTEPHYIO CPENY, BKITIOUAIOUIYIO B Ce€0s SI3bIK IPOrPaMMUPOBAHUS;
— BHJIBI JJICKTPOHHBIX JICMEHTOB;
— OCHOBHBIE TIPUEMbI KOHCTPYHPOBAHHUS JICTATCIHHBIX aIlIIapaToB;

— OCHOBBI KOMOMHATOPHKHU, TEOPUU MHOXKECTB, MAaTEMAaTHYECKOH JIOTUKHU, TECOPUU BEPOSITHOCTH, TEOPUU
rpa¢os;

— KaK UCIIOJIb30BaTh CO3/IaHHBIE TPOTPaMMBI.

VYyamuecs J0IKHBI yMETh:

— cOo3JaBaTh KONTEPHI U IpyTHe JIeTaTeIbHbIe alnaparsl;

— TI0JIH30BATHCS PA3IMYHBIMH JATYMKAMU ¥ KOMITOHEHTaMH;

— IPOrpaMMHUPOBATh U 3aIyCKaTh IPOTrPaMMBl;

— paboTarh C IOTOIHUTENFHOU JINTEPATYPOH, C )KypHAJIAMH, C KaTrajloraMu, B HHTEpHETe (U3yJarh U
o0OpabaTbIiBaTh HHPOPMAILIHIO);

— CaMOCTOATCIIbHO PCIIAaTh TCXHUYCCKHUC 3aJa4U B IIPOLCCCE pa6OTBI;

— NAJIOTUPOBATH KOIITCPHI;
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@DopMBbI aTTECTAIUU
@opMBI UTOrOBOM aTTECTALMU: CHCTEMa KOHTPOJIS 3HAHMM M YMEHUU Yy4YalllUXCs
IPEICTABIACTCA B BUAE y4YE€Ta PE3yNbTaTOB II0 UTOraM BBINOJIHEHHS 3aJaHUM OTIEJIBHBIX
KEHCOB WM MyOIMYHOTO TMPEJACTAaBICHHS COOCTBEHHBIX TIPOEKTOB U TOCPEICTBOM
HaOMIOZIEHNs, OTCIEKMBaHMUs JAMHAMHKU pPa3BUTHUA ydamierocs. Mroropas arrecranus
yuauuxcs ocyectsisiercs no 100 6anpHOM HKae, KOTopasi IEpeBOAUTCS B OJUH U3 YPOBHEU
OCBOEHHS 00pa30BaTENLHON IPOrpaMMbl COINIACHO TalJIuLe:

Ha0panHnble 6a/11b1 YpoBennb
ydammmces OCBOCHM

0-50 6asnoB Huzkuit

50 — 75 6amnos Cpennuii
75-100 Gannos Bricokuii

®oH/I OLIEHOYHBIX MATEPHAIOB
Pacnpenesienue 6a/J10B 1 KPUTEPHH OLlCHUBAHUS

Kou-Bo 6aji10B
Hassanue moayus min max
1. OcHoBBI JIeKTpHYECTBA 4 15
[Tocemenue 3aHATHIA 1 8
IIpoekTHas NeATENBHOCTD 3 7
2. YCTpoOiicTBO M IPUHIHUI PadoThI APOHA 3 15
[Tocemenue 3ansaTni 1 7
IIpoekTHas NEeATENBHOCTD 1 8
3. OcHOBBI HH:KEHEPHH 5 20
[Tocemenue 3aHsaTHI 1 8
[IpoekTHas NesATENbHOCTD 4 12
4. C++ nérkuii cTapt K HaYaIy NporpaMMHpPOBaHUA 3) 20
[Tocemuenue 3aHsaTHI 1 8
IIpoekTHas NEeATENBHOCTD 4 12
5. FPV - o0opynoBanue 5 20
ITocemienue 3aHATHI 1 8
IIpoekTHas NEeATENBHOCTD 4 12
6. 3naxomcTBo ¢ Raspberry Pi 4 5 10
[Tocemenue 3ansaTnii 1 4
[TpoexTHast nesITeTHLHOCTD 4 6
HUTOI'O: 27 100
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[TpoexT sBnsieTcst 01HOM U3 (OPM UTOTOBOM aTTECTAIIMN U OLICHUBAETCS T10 CJICTYIOITUM

KPUTEPHSIM:

Kpurepun

IToxa3zarTenn

HIxanaa
OLICHNBAaHUSA

AKTYaJIbHOCTb TeMbI
NMpoeKTa

— npobiieMa poekTa 4€TKo chopMyIUpOBaHa U
000CHOBaHA C TOYKHU 3pEHUS aKTyaJIbHOCTH;

— (hopmynupoBka nMpooOIEMbl HOCUT
MOBEPXHOCTHBIN XapaKTep, aKTyaTbHOCTh HE
000CHOBAaHA;

— npobiyieMa He chopMyTupOBaHa.

2-1-0

DopMyIMPOBKA LEJIU H
3aJa4 MPOeKTa B
COOTBETCTBHH C TeMOM
NMpoeKTa

— 1eNb POeKTa YETKO chopMynrpoBaHa,
3a71a49i 0003HAYCHBI B COOTBETCTBUH C
3asiBJICHHOMN TEMOIA;

— 1enb chopMyIupoBaHa, HO HET YETKUX
3a]1a4 M0 JIOCTHXKEHUIO ENIU B
COOTBETCTBHUH C TEMOM;

— 1eJIb MPOCKTa He C(HOPMYIIMPOBAHA, 33]]a4YH HE
0003Ha4YeHBI WU HE COOTBETCTBYIOT
3a9BJIEHHON TEME

2-1-0

Bb10op cpeacTs u
MeTO0/0B, a/IeKBATHbIM
MOCTABJICHHBIM LEJISIM

— 3asIBJIICHHBIE CPEJICTBA U METOIBI
3¢ PEKTUBHBI TSI TOCTHKSHUS TIEJTH; T1eJTh
JIOCTUTHYTA;

— HE BCE 3asBJICHHbIE CPEJICTBA U METO/IbI
COOTBETCTBYIOT 3asIBJICHHON TEME U LIEH
MIPOEKTA;

— 3asBJICHHBIE CPEJICTBA U METO/BI HE
COOTBETCTBYIOT TEME U II€JIH, LIENIb HEe
JIOCTUTHYTA WX CPEJICTBA U METOABI HE
3asBIICHBI.

2-1-0

PackpbiTHe TEMBI H
HJed NMPOEKTA Yepes
cojepsKaHue

— MPOEKTHBIN MPOAYKT MOTHOCTHIO
COOTBETCTBYET TPEOOBAHHUSAM KayeCTBA
(acTeTnyeH, yn1o0eH B UCTIOIb30BaHUH,
COOTBETCTBYET 3asBIICHHOM HJIee);

— IMIPOEKTHBIH MPOJIYKT HE COOTBETCTBYET
TpeOoBaHUSIM KadecTBa (ICTETUYEH, YI00CH B
WCIIOJIb30BAaHNH, COOTBETCTBYET 3asBJICHHON
uuee);

— MPOEKTHBIN NPOAYKT HE MPEACTABIEH
(oTcyTCTBYET).

2-1-0

IIpuBieyenue k padore
NapTHEPOB

AT «KBanTopuym»,
JKCNEPTOB M T.1.
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— JIOKJIQJI TIEPECKA3bIBACTCS UIIU
3aYUTHIBAETCS, CYTh Pa0OTHI OOBSICHEHA, €CTh
B3aMMO/JICHCTBUE C ayAUTOPHUEN;

KauectBo
IpeCcTaB/IeHH s 0KIaga | — JOKJIAJ 3aUnThIBACTCS, HE OOBACHAET CyTh 2-1-0
paboThI;
— JIOKJIaJ[ 384U THIBAETCS, HO O0yJaroIMiCs
IJIOXO YUTAET, TEPSET MBICIb.
— 00y4aromuics AeMOHCTPUPYET YMEHHE
OTBEYATh Ha BOIIPOCH
Ka4ecTBO 0TBETOB HA (uétko, yOenuTenpHO, apryMEHTHPOBAHHO);
BONPOCHI — 00y4aromuics YaCTUYHO OTBEYAET Ha 2-1-0
BOIPOCHI UJIM HET YE€TKOCTH,
apryMEHTHPOBAHHOCTH OTBETOB;
— 00y4JaroIMics Ha BOIIPOCHI HE OTBEYAET.
— JIEMOHCTPALMOHHBIIM MaTepual
UCIIONb3yeTCs, nHGOpPMaTUBEH, aBTOP
Hcnouab3oBanue CBOOOZHO B HEM OPUEHTHUPYETCS;
AE€MOHCTPATUBHOIO — JIEMOHCTPALMOHHBIM MATEPUAJ UCIIONIb3YETCS 2-1-0
MaTtepuaja YaCTHYHO MM HEMH(POPMATHBEH;
— IEMOHCTPALMOHHBIA MaTepPUas He
WCIIOJIB3YETCS.
Cobutronenne — aBTOPY y/al0Ch BBI3BaTh HHTEPEC
PErTaMEHTa 3aIUTDI ayJIMTOPUH U YJIOXKHUTHCA B PETTIAMEHT;
(ne 0oJ1ee 5-7uiu 6- — MaTepual U3JI0KEH C YYETOM PErjaMeHTa, 2-1-0

8 MuUH.) M cTeneHb
BO3/JefiCTBHUSA HA
ayAMTOPHUIO

OJTHAKO aBTOPY HE Y/aJIOCh 3aUHTEPECOBATH
ayAUTOPHIO;
— perjlaMeHT He BBIICPIKaH.

Kaxnplif kpuTepuil orieHnBaeTcs mo TpéxOamIpHOM IIKaje:

— «2» - IOKa3arenb IMPOSABIIACTCA IMOJIHOCTBIO,

— «1» - moka3arenb MMPOABJIACTCA YaCTHUYHO,
— «0» - moka3areip He MMPOSABJIACTCA.

MakcumanbHOE KOJUYeCTBO 0amioB — 18 Gamios.

— BBICOKHH ypoBeHb- 10 u 6omee 6aos;

— CpelHUl ypOBEHbB- 6-9 06aIoB;

— HU3KUU ypOBEHb- 5 U MeHee OaJlioB.
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Ilexarornyecknii MOHUTOPMHT Pe3yJIbTATOB 00Pa30BaTeJIbLHOIO MpoIecca

B Hawane y4yeOHBIX 3aHSATHH TENAaroroM IMPOBOAMTCS BXOJHAS JUArHOCTUKA JUIS
ornpezeNieHUs] HaualbHOTO YPOBHS 3HAaHUN ydamuxcs B Gopme cobecenoBanus. B mporuecce
BCEro 00pa30BaTENIbHOIO IPOLIECCa OCYIIECTBISAETCS KOHTPOJb, MTO3BOJISIOLIMN ONPENEIUTD
YpOBEHb YCBOCHUS TMPOTPaMMbl, AKTHUBHOCTb Yy4YalllUXCS, BBIABUTh KOMMYHHKAaTHBHBIE
CKJIOHHOCTH, a TakK)Xe Ui BBISBJICHUS 3aTPyIHEHUH, Il ONEpPAaTUBHOTO M3MEHEHHUs XOJa
yueOHO-BOCIIUTATENILHOTO Tmporecca. s TeKymero KOHTPOJS W OLUEHKU 3HAHUM
00yJaronMxcsi MCIONB3YIOTCSA 3aJaHMsl MPaKTUYECKOIO THUIIA, COJEpKalllMe 3aJaHus Ha
oIpeziefiecHUe YpOBHS YCIIEBA€MOCTH B YCBOCHUU MporpamMmsbl. /[Ba pa3a B TeueHue yueOHOro
rojia MPOBOAMTCS AHAIU3 JKYPHAIOB (COXPAHHOCTh KOHTHHICHTA, HAIWU4Ue OCCIPUUYUHHBIX
MIPOITYCKOB).

JluarHocTvka yCBOEHUSI COACPXKAHUS MPOrPaMMbl MPOBOIUTCS MEAAroroM B TEUCHUE
BCEro y4yeOHOTrO To/a, M pe3yibTaTbl €€ 3aHOCATCS B KypHaJI, B pa3ien «ATTecTanus
00y4arOIINXCS.
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TocynapcTBeHHOE OIOKETHOE 00pa30BaTeIbHOE YUPEKICHHE TOMOTHUTEIEHOTO
oOpazoBanust Pecriyonuku Anpirest

«leHTp MONOTHUTEILHOTO 00pa3oBaHus aeTeit PecriyOnuku A pires

AT «KBanTopuym»

@KBAHTDPMHM

PABOYAS [TPOI'PAMMA BOCIIMTAHUA

HanpapneHHOCTH TEXHHYECKAsI
YpoBeHb 0a30BbIi

Cpok peanu3zanuu MporpaMmMbl 1 rox

KonmmuecTBo yacoB 144

Bun nporpamMmer MOTU(UITPOBAHHAS
KBantym AdpPOKBaHTYM
Bozpact obyuaromuxcs 10 — 17 ner
[Tegaror 1ONOTHUTENHEHOTO 0OPA30BAHUS Onumenko M.C.

. Matixom, 2025
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TlosicHuTEILHAA 3alIUCKA

PaGouass mporpamMMa BocCHHMTaHUS CcO3/laHa Ha OcCHOBe [Iporpammbl pa3BUTHS
oOuiekynsTypHbIx kKomnereHuuit AT «Ksantopuym» PLI IO ot 30 asrycra 2022 roga
(ITpoTokon nemaroruveckoro coera Ne2).

[Iporpamma pa3BuUTHS OOLIEKYIBTYPHBIX KOMIETEHIUI CTPYKTYPHOTO TOIPA3IEICHUS
Herckuit Texnonapk «Kantopuym» ['bOY JIO PA «lleHTp AOMOTHUTEIBHOTO 00pa30BaHUS
nereit Pecmybnuku Anpires» (manee — AT «KBantopuym») pa3paboTana B COOTBETCTBUH C
®enepanbubiM 3akoHOM OT 31 wronst 2020 roma N2 304-P3 «O BHECEHUM U3MEHEHUU B
®enepanbHblil 3akoH «O0 o6pa3oBanuu B Poccuiickoit @enepanum» no Borpocam BOCIUTaHUS
00yJaroImxcsl.

HopmarusHo-nipaBoBoil 6a30if ans pazpabotku [Iporpammbl SBISIOTCS ClEAyOIIKE
HOPMAaTHUBHO-IIPABOBBIC IOKYMEHTHI:

1. ®enepanbubiii 3akoH oT 31 urons 2020 r, N2 304-d3 «O BHECeHHMM HW3MEHEHUU B
®enepanbHblil 3akoH «O0 o6pa3oBanuu B Poccuiickoit @eneparum» no Bopocam BOCIUTaAHUS
00y4arouxcs»;

2. Ilnan meponpustuii no peanuzauuu B 2021-2025 rogax Ctpareruu pa3BuTus

Bocniutanus B Poccuiickoit @enepanuu (pacropsuxerue [IpaBurenscta PD ot 12 Hos6ps 2020
r. N2 2945-p);

3. [Inan OCHOBHBIX MEPONPHUSITHI, TPOBOJMUMBIX B paMKax JlecsTuineTus AeTCTBa, Ha TIEPHOJ
1o 2027 roxa (pacnopsbkenue npaButenabctBa PO ot 23 sauBapst 2021 . N2 122-p);

4. ®enepanbHbiil mpoekT «IlarpuoTHdeckoe BocnuTaHue rpaxaan Poccuiickoit
®denepanun» HAMOHATBHOTO MpoekTa «O0pa3zoBaHuEy;

5. U3menenus B dexnepanbHble TOCYJapCTBEHHbIE 00pa3oBaTelIbHbIE CTaHAAPTHI B YacCTH
BOoCIMTaHus oOydaromuxcs (nmpuka3 Munnpocsemenus Poccun ot 11 gexadps 2020 . 712);

6. IIpumepHble paboure mporpaMMbl BOCIMTAHHUSA M METOAWYECKHE PEKOMEHAAMU K HUM
(pa3paboransl MHCTMTYTOM M3ydeHHUs IeTcTBa, ceMbd M BocnuTanusa PAO mo 3amaHuio
MunuctepcrBa npocsenienust PO).

OO0pazoBaHue SABISETCS OJHUM U3 KOMIIOHEHTOB I€1aroruueckoro mpouecca. Bropeim

0 BaXHOCTU  sBhseTcs BocnuTanue. OO6a mporecca  SABIAIOTCA — MPOLIECCAMU
LIeJICHAIIPaBJIEHHOTO BO3/IEMCTBYS Ha peOeHKa.
Bocnuranue oTBeyaer 3a COIUaIbHYIO0 CTOPOHY peOeHKa B PeabHOM MUPE U SIBIISETCS OTHUM
U3 ero myrted. DTo 0a30BBI KOMIIOHEHT COIMAJIA3AIINH, TTOCKOJIIbKY BOCITUTAHUE TO3BOJISIET
peOeHKy ObICTpee OCBOMTH CHCTEMY IEHHOCTEM W HOpPM, MMEIOIMX Haubojee BaKHOE
3Ha4YEeHUE I 00IIecTBa.

[Ipouecc comumanu3anu MOXET OBITh CIOHTAaHHBIM WU  C(HOKYCHPOBAHHBIM.
CrioHTaHHOE 3HAaKOMCTBO M YCBOEHHUE JIEThbMH COLMAIBHBIX HOPM IMPOMCXOIUT, KOT/Ia peOSHOK
UTPAET CO CBOMMHU JPY3bSIMU BO ABOPE, CMOTPUT TEIEBU30pP, BUIE0, CAMOCTOSTEIIbHO YUTACT
KHUTH, CMOTPUT >XypHausbl. Ilpomecc meneHanpaBieHHOrO BO3JEHCTBUS Ha peOeHKa (WU
B3pPOCJIOr0) C IeJIbI0 U3YYEHHUs COLUAIbHBIX HOPM, KOTOPBIE TPOUCXOAT B CEMbE U B IIKOJIE, U
Ha3bIBAIOTCSI BOCITUTAHUEM.

BocnuTanme - npornecc 1eneHanpaBIeHHOTO BIUSHUS, I€JIbI0 KOTOPOrO BBICTYIAET
yCBOEHHE PEOEHKOM HEOOXOAMMOTo JUIsl JKM3HM B OOIIECTBE COLMAIBHOTO OIBITA U
dbopMHUpOBaHUS MPUHUMAEMOM 00IIIECTBOM CHCTEMBI IIEHHOCTEH.

Pa3Butue BocnuTanus y 00y4aromuxcs CleAyIOIUX HANPaBIeHU:
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o po¢eCCHOHAbHO-OPUEHTUPOBAHHOE BOCITUTAHHE;

° KYJIbTYPHO-HPAaBCTBCHHOC BOCIIMTAHUC,
° BOCIIMTAaHUEC TOJICPAHTHOCTH;
° BOCIIMTAHHUEC STUKCTHBIX HOPM ITOBCACHUSA
° BOCIIMTaHHUEC 310POBOI'O 06pa3a KHN3HU.
He.ﬂb — C€O3marb YCIOBHUA O JHUHAMHYECKOIO pasBUTHA W YCBOCHHUC

00y4yaronMMKCsT HOpPM, KOTOpBIE Hallle OOIECTBO BBICTPOMJIO HAa OCHOBE OCHOBHBIX
LIEHHOCTEH 4EJIOBEUECTBA.

3amauu:
- BOCIIUTAHUE B JICTAX YBa)KEHHUE K ceOe U K IpYTUM;
- IPUBUTH O0yUaAIOMIUMCS OepeKHOE OTHOIIEHUE K CBOEMY TEY U 3[0POBBIO, U 310POBBIO
OKPYKaIOIUX;
- OCYIIECTBUTH COIHAIBHO-TICHXOJIOTUYECKass MOMOIIb, MPO(UIAKTHKA HAPKOTHYECKOH,
AJIKOTOJIbHOM, Tab0aKOKypeHHss W MHBIX BHJOB 3aBUcUMoOcTel, mnpodunakruka BUY-
UHQEKIHA, TPOIIaKTHKA TPAaBOHAPYIICHUN;
- MIOMOILlb B PAa3BUTUU TEPIUMOIO OTHOUIEHUS K OCOOCHHOCTAM 00pa3a >KU3HU JAPYTHX
JIIOJICH;
-paccMOTpETh OCHOBHBbIE HOPMBI IOBEICHUS B OOLIECTBE, MpPaBUJIa 3TUKETa, STUKETHOIO
OOIIICHUS,
- Pa3BUTHE IOJOKUTEIBHOTO OTHOLIEHUS K TPYAY M YBAKUTEIBHOE OTHOLICHUE K JIOAAM
pasHbIX npodeccuii, BEIPACTUTH JKEJTaHWE YIYBCTBOBATh B MOCHIBLHOM TPYIE;
-MIOJACP>)KUBATh HHTEPEC K OOYUEHHIO U TOUCKY HOBOM MH(DOPMAIIH.

OxugaeMble pe3yjabTarbl: IO3UTUBHAs JUHAMUKA PAa3BUTHS BCECTOPOHHHU
Pa3BUTOMN JIMYHOCTU OOYYAIOLIErocs, YCBOGHHE 00y4YaroIIUMUCS 3HAHUH OCHOBHBIX HOPM,
npuOIMkeHre 00y4yaronIuxcsi K COBpEMEHHOMY HAllMOHAJIbHOMY BOCIIUTATEIbHOMY HI€ATTY.
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KasengapHbiii IJIaH BOCIUTATEIbHOI PadoThI

HasBanue
No Cpoku
i MEpPOIPUSITHS, dopma mpoBeeHUS HpOBECH
coObITHS
1. | Henens peruona WNurtepaktuHas sekmust «JlepeBbst | CenTsi0pp 2025
Kagpkazay;
DKOJIOrMYECKUH O IPUPOTHOM MapKe
«bonpmioi Txauy;
2. | Time management [IpakTnyeckoe 3aHSATHE ¢ | Cents6ps, 2025
MCIIOJIb30BaHHEM HOYTOYKOB
3. | Henens, OTKpBITHIN pecniyonukanckuit | OkTs0pb, 2025
nocesmenHas Loxy | Menua-pectuBans «META-BAWITY,
KYJIBTYPHOTO MOCBSIIICHHBII KYJIBTYPHOMY
Haciequsi HapoJoB | Hacieauto HaponoB Poccum; Ksect
Poccun «Arentbl 007»
4. | Henens xuno [TpocmoTp mokymenrtanabHOro w/minu | Hosiops, 2025
HAYYHOT'O KUHO
5. | TonepaHTHOCTb [TpocmoTp MynbThHIEMA Hosi6ps, 2025
6. | Henens terpa WNHTepakTuBHAS JEKIUA Jlexabpp, 2025
7. | Henenst uckyccTB ITocenienne BUPTyaIbHBIX MY3€€B SuBapp, 2026
8. | Oruxer, crapas | Jlebars SuBaps, 2026
JPEBHOCTH WIH
MerHHCTpUM?
9. | Henens kpaeBenenus | intepakTuBHas JieKuus «1mo Tporam | deppaiib, 2026
POIHOTO Kpasi»
10. | Henens Mmy3bIKH Urpa «Music Time» Mapr, 2026
11. | Hemens kocmoca [Tocemenne BUpTyanbHOTO MYy3es | Ampens, 2026
KOCMOHABTUKH
12. | S nnam Most TeHb Kpymbiii  cTon,  mocBsimieHHbIN | Anpens, 2026
MIJIOXUM U XOPOUIMM IPUBBIYKAM
13. | Henens ucropun [TpocmoTp nokymeHTanabHOro u/umu | Mait, 2026
HAy4YHOT'O KUHO
14. | Henens sxonoruu WuTepaktuBHas nekuus, ydactue B | Mrons, 2026

aKIInn <<3K0-HpI/IBI)I‘~IKI/I))

31




Kanennapublii ydyeOHblil rpadguk.

Jlannast nomonHUTENbHasE o00meoOpa3oBareibHas 00Ilepa3BUBaOIIas IIporpaMmma
U3ydaeTcss B TEYEHHE OJHOro ydeOHoro rozxa (36 Hexenb), 2 paza B Hexeno 1o 2
aKaJeMUYeCKuX Jaca, 00bEM mporpammel — 144 gaca.

Oprasau3zannoHHO-NeIAroruyecKue yCJI0BUS peaju3alu NporpaMMbl

Kanposoe o0ecnieuenue
Peanu3oBeiBaTh IporpaMMy MOKET II€JAror, MMEIOIIUKA BBICHIEE IIEAArOIMYECKOe
oOpaszoBaHue, OOJAMAOIMIMK JAOCTATOYHBIMA TEOPETHYECCKUMH 3HAHUSMHU M OIBITOM
NPAaKTUYECKON NEeATENbHOCTH B 0o0nacTu oOydeHHMs AeTedl TexHuyeckuM Haykam u 3D-
MOJICIIUPOBAHUIO.

MeToauueckoe obecnedeHne
1. [lemarormyeckue TEXHOJOTMH, METOJABI, TPHUEMBI |
00pa3oBaTeNIbHOTO Mporecca

dbopMBI  OpraHU3alUU

HpI/I peam3anun NporpaMmsel UCITOJIB3YIOTCA CICAYOIINUEC IIEAATrOTUICCKUC TEXHOJIOTHH:

Ne | [ledazocuueckue Memoosi, npuemsi, hopmvl 0OyueHus u B0CHUMAHUS U
mexHo102Ul Nno08edeHUs UMO208
1. | UnrepakTuBHBIE TexHONOTHH| PolieBbie U 1e10Bble KOMMYHUKATUBHBIE UTPbI
2 | Texnomoruss oOydeHus B| JIumakTHYECKHE UTPHI HA 3aHATHUSX.
corpyanudectBe (0Oyuenue| Opranmsanus 3aHATHI 110 METOAMKE OOYYEHHS B MAIbIX
B MaJIBIX TPyIIIax) rpymmax.
BrinonHeHne KOUIEKTUBHON TBOPYECKOM pabOThI B MaJION
rpymme
3. | Uadopmarmonnsie [Touck, cOop 1 cucTeMaTu3alvs TEKCTOBOM HH(OpMALIUU U
TEXHOJIOTHUH. n300paxkeHuil ¢ ucrnosp3oBanueM MurepHer.
Hcnons3oBanue CozaHue TEKCTOBBIX JOKYMEHTOB Ha KOMIIBIOTEpE B
IpPOrpaMMHBIX  cpencTB  u| mporpamme Microsoft Word.
KOMITBIOTEPOB JUIsl paboThl ¢| Co3aHne KaTaloroB (cmaiia-guneMoB) B TporpaMme
uH(popManuen PowerPoint
[Ipe3enTarus pe3ynbTaToB pabOThI, TUYHBIX TOCTHKEHUI.
KowMIbloTepHbie TECTOBBIE 33IaHUS
2. MeTtoauyeckue MaTepuabl 1Jisl MeJarora:

1) KoMIUIeKChl 0310pOBUTEIBHO-MPO(PUIAKTHUECKUX YIIPAKHEHHUH, MPEIOTBPAIIAOIINX |
CHIDKAIOIIUX YTOMJICHUE OOYJarOIIMXCsl (711 MITaIIIEro MIKOJIBLHOTO BO3PacTa).
2) MHCTpyKIUH 110 OXpaHe TPyJla ¥ TEXHUKE 0€30IacHOCTH.

3. JAMarHocTuyecKuii HTHCTPYMEHTapHii:
1) AHKeTa-TecT (BXOHas IUATHOCTUKA).
2) AHKera JuIa poauTenell «Y IOBIETBOPEHHOCTh pe3yJIbTaTaMH IMOCEHICHUs pPeOCHKOM

3aHATUNH 00bEeIMHEHUS.
TecTbl 0030pHBIE 11O TEMaM U UTOTOBBIC.

JuaaKkTudyeckne MaTEPUAJIbI 1JIs1 YUYAIIMXCH

Harnsiaasie mocoOust: TaGmHITbl, CXEMBbI, WLTFOCTPAINH, (HOTOMATEPHAIIBI, KOMIUICKTHI
JEMOHCTPAIIMOHHBIX HWIPYyIIeK: (PYKTHI, OBOIIM, KYKOJIbHas MeOenb, CIOPTHHBEHTApH,
nocysa, GUrypKH >KUBOTHBIX | JIFOJICH U T.11.

MenuanocoOusi: yueOHble PUIbMBI, TPE3EHTALINH.

3)

1)

2)
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3)

Paznarounbiii MaTepuall o TeMam 3aHATHH.

NudopmanuonHoe odecnevyeHune
Jlureparypa miig negarora

Tpu3 u 0cHOBBI
HHKeHEePUH

CnpaBounuk marmHocTpoutens / pea. H.C. Auepkan. — M.: Mamrus; M3nanue 3-
e, ucap. U mom., 2013. — 599 c.

Taryp, T.A. YCTaHOBHUBIIIHECS U MEPEXOIHBIC MPOIECCHI B JEKTPHUUCCKUX IICTISAX:
Yyebnoe mocobue / T.A. Taryp. — M.: Beicmas mkona, 2001. — 407 c.

Tenuuenko TexHonorust crpouTtenbHbIX mporeccos / Tenmnuenko, B.U. u. —M..:
Beicmas mkomna; M3nanue 2-e, ucnp. U nom., 2005. — 784 c.

Teopust aBromaTmueckoro ympasienus / pea. A.A. Bopomos. —
M.:Bricmag mxkoia, 2003. — 550 c.

Tumomienko, C.I1. Conpotusienue marepuanos: Monorp. / C.IT.TumomieHko. — M.:
I'octrexmusmar, 2012. — 776 C.

Yepuopyukuii, [.C. DiekrpoMexaHUYEeCKHE CHUCTEMbl aBTOMATHUYECKOTO
perymupoBanus / I'.C. Uepnopytikuii. — M.: MockBa-Csepaock: Marrus, 2007.
—128 c.

[Imenes, B.K. PentrenoBckue ammapatsl / B.K. [lImenes. — M.: Mocksa-
Jleaunarpanx: TOCOHEPTOU3 AT, 2004. — 248 c.

OBanc, 10.P. Koppo3sus, maccuBrocTs U 3amuTa Metayuios / FO.P. DBanc. —M.:
Meramnypruzaar, 2004. — 886 c.

DnMarpadu, C. HccnenoBanue omepanuii [ pea. Jx. Moynmep,
C.Onmarpabu. — M.: Mup, 2006. — 712 c.

10.

Skymes, A.W. B3auMo3zaMeHs€eMOCTb, CTAaHIaPTU3ALMS U TEXHUYECKUE U3MEPEHUS
| A.W. Sxymes. — JI.: MammunocTtpoenue; U3nanue 5-e, nepepad. U mom., 2006. —
343 c.

OcCHOBBI J1eKTPpHYECTBA

11.

benunckas FO.C. Peanu3zanust TUIIOBBIX MAaHEBPOB YETHIPEXBUHTOBOTO BEPTOJIETA.
MosonexxHbiil HaydHO-TexHHuueckuid BecTHUK. MI'TY um. H.O. baymana. DnexkTpoH.
DKypa. 2013. Ne4. Pesxum gocrtyma: http://sntbul.bmstu.ru/doc/551872.html 2
['ypesaHoB A. E. MonenupoBanue ynpasieHus KBagpokontepoM MHxeHepHbIi
BecTHUK. MI'TY um. H.O. baymana. Onektposn. KypH. 2014 Ne8 Pexxum nocryna:
http://engbul.bmstu.ru/doc/723331.html.

12.

Edumos. E. [Iporpammupyem kBaapokontep Ha Arduino: Pexxum nocryna:
http://habrahabr.ru/post/227425
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http://habrahabr/

13.

ucTuTyT Tpancnopra u ¢Bsi3u. OCHOBBI a3pOJAMHAMUKY M TUHAMUKHU TosieTa. Pura,
2010. Pexxum pgoctyna:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy ajerodtnamiki Riga.pdf.

14.

KanarnukoB A.H., Kpumenko A.Il., TkaueB C.b. [lonycTuMble NPOCTPAaHCTBEHHbBIE
TpaeKTOpUH OCCIHIIOTHOTO JIETATEILHOTO amlapara B BEPTUKAJIbHON TIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. baymana. Dnektpon. XKXypa. 2012. Ne3.
Pesxum noctyna: http://technomag.bmstu.ru/doc/367724.html.

15.

MapteiHoB A.K. DxcriepuMenTanbHas adpoauHamuka. M.: ['ocynapctBeHHOE
13/1aTEIHCTBO 00OPOHHOM MpoMbIIeHHOCTH, 1950. 479 c. 13. Mupomnuk U.B.
Teopust aBToMarndeckoro ynpasienus. Jiuneinsie cucrembl. CI16: ITutep, 2005.
337 JlonosHUTENIbHASL IUTEPATYpA.

16. | Penakuust Tom's Hardware Guide. FPV- MmynbTHKONITEpBI: 0030p TEXHOJIOTHU
xenesa. 25 utons 2014. Pexum gocryna:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html.

YcTpoiicTBO M NPUHIMI padoThI IPOHA
17. |Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research

Center, Moffett Field, California. P. 21. Pexxum nocryma:
http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf.

18.

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.

19.

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.

20.

. Luukkonen T. Modelling and Control of Quadcopter. School of Science, Espoo,
August 22, 2011. P. 26. Pexxum nocryna:

http://sal.aalto.fi/publications/pdffiles/eluul 1 public.pdf.

Texnosgorusa FPV

21.

Hpons! n ux nunotupoBanue. C yero Hauats / H. JI. Actaxona, B. A. JlykamoB. —
CII6.: BXB-Iletepoypr, 2021. — 224 c.: u.

23.

Printing for Science, Education and Sustainable Development 3. Kanecc, K.®onna,
M. JIzernapo, CC Attribution-NonCommercial-ShareAlike, 2013.

OcCHOBBI IPOrpaMMHPOBAHUS
MHMKPOKOHTPOJLIEPOB

24,

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

IIpoexkTHast 1eATEIBHOCTH

29.

Cesepuna O. A. Hcropusa. 10-11 «maccel. IIpoexTHas
JesTeNlbHOCThyanuxcs; Yaurens — M., 2015. — 160 c.
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http://www/
http://technomag/
http://www/
http://creativecommons.org/licenses/by-nc-sa/3.0/

30. | Metonst U TEXHOJOIMU o0ydeHus

M., 2018. —471 c.

n300pa3uTeIbHOM u

npoekTHoiesTensHocTH. COOpHUK cTaTteil. Brimyck 5; IIpomereit —

31. | lllep6akoBa CI. Opranuzanus MPOEKTHON  JEATETbHOCTH B

HIKoJie:cucremMa padotsl; Yuutens — M., 2014, — 987 c.

JIeKTPOHHBbIE pecypchbl

CchpliIKa Ha3zBanue
OcHoBBI
IJICKTPUYECCTBA.
https://www.youtube.com/watch?v=1a2aAeQ_h4Y Buneoypoku

https://www.youtube.com/watch?v=91Kzf6 Medww

DJIEKTPOHUKA JIJIs
HAYNHAIOIINX.

https://www.youtube.com/watch?v=ng PM9tNJRqg

OCHOBBI ITAaWKH IS
HAYNHAIOIINX.

YCTpoiicTBO M MPUHIMI PadOThI

JPOHA.

https://www.youtube.com/watch?v=egp00301UMw

YcrpolicTBO KBagpoKonTepa

https://www.youtube.com/watch?v=mbzEx1ZvekQ

Kak Hayuutbcs nerare Ha FPV-
npoHe. DKCIpecc-Kype mo 0a30BbIM
HaBbIKaM

OcHOBBI

NPOrpaMMHUPOBaHUSA
MHKPOKOHTPOJLIICPOB.

https://www.youtube.com/watch?v=CRCm7u8xMy0&li

st=PLIgtBa8-MDKZ1Ph2ImerlhHnPYgH4ACn50

MUKPOKOHTPOJUIEPHI — HoBas
Hpa AIEKTPOHUKH

3nakomcTBo ¢ Raspberry Pi 4

https://www.youtube.com/watch?v=YFUn4127ihw

Raspberry PL Ypok 1.
YcTaHaBIMBaEM  ONEPAL[MOHHYIO

CHUCTEMY
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https://www.youtube.com/watch?v=1a2aAeQ_h4Y
https://www.youtube.com/watch?v=9IKzf6Medww
https://www.youtube.com/watch?v=ng_PM9tNJRg
https://www.youtube.com/watch?v=egp0o30IUMw
https://www.youtube.com/watch?v=mbzEx1ZvekQ
https://www.youtube.com/watch?v=CRCm7u8xMy0&list=PLIqtBa8-MDK1Ph2ImerlhHnPYgH4ACn5o
https://www.youtube.com/watch?v=CRCm7u8xMy0&list=PLIqtBa8-MDK1Ph2ImerlhHnPYgH4ACn5o
https://www.youtube.com/watch?v=YFUn4I27ihw

Ob0menexarornyeckasi M CUX0J0ruYeCcKas Jureparypa

1. T'un, A.A. Ilpuémbl mnemaroruv4ecKoil TEXHUKH: CBOOOJAa BBIOOpA, OTKPBITOCTD,
JESITEIbHOCTD, 00paTHas CBsI3b, HIeATbHOCTE: [locobue mnst yuuteneii / A.A. ['un. — ['omens:
HIIIT «Cox», 1999. — 88 c.

2. Kosanbko, B.M. IlIkona ¢uskyasrmunytok (1-4 kmaccer). / B.M. Kopambko. — M.:
BAKO, 2005. - 208 c.

3. Komxacnuposa, I'.M. Ilenaroruka: Yuebunuk s By3oB. / .M. Komxkaciimposa — M.:
IMapnapuxu, 2004. — 528 c.

4. Koneuenko, A.K. DHiukioneaus Iemaroruyeckux texuonorui: Ilocobue mis
npenonaasareneli / A.K. Koneuenko. — CI16.: KAPO, 2006. — 368 c.

5. MuxenbkeBuy, B.H. Meronx mnpoekToB U €ro HCHONb30BAaHUE B CpeAHEH
0011e00pa3oBaTeIbHOM H BBICIICH WH)XXCHEPHOW IKojax: YdeOHoe mocobue / B.H.
MuxenskeBud, H.B. OxTs1. — Camapa: U3a-Bo Camapckoro rocy1apCTBEHHOTO TEXHHUYECKOTO
yHuBepcutera, 2004. — 48 c.

6. O6pa3oBatensHble TexHONMOTUU: COopHUK Marepuanos. / P.H. bynees, E.B. byneesa,
A.A. Baxpymes, J.J0. Janunos, C.A. Ko3noa, E.JI. MensuukoBa, O.B. Uunamioa — M.:
banacc, 2008. — 160 c. (O6pa3oBarenbHas cucteMa «lllkoma 2100»).

7. ITaxomoBa, H.FO. Meton yudeOHOTO mpoekTa B 0Opa30BATEILHOM YUPEKICHUU:
[Tocobue anst yuureneit u crynento nea. By3oB / H.FO. I[TaxomoBsa. - M.: Apkru, 2003.- 107
c.

8. ®umman, U.C., I'onyo, U.b. ®opmupyrorias oneHka o0pa3oBaTelbHbIX pPe3yIbTaTOB
yuamuxcs: Meroamueckoe nocooue. / N.C. @umman, U. b. Tonyd. — Camapa: YueOHas
nuteparypa, 2007. — 244 c.

9. llammna, B. I1. MeToauka urpoBoro obmenus: yaeonoe nmocodue. / B. I1. [llammna. —
PocroB-na-/lony: ®enukc, 2005. - 288 c. - (Cpeanee npodeccuoHanbHoe 00pa3oBaHue).

10. [Haynbckast, H.A. Kanelimockon KOHKYpPCHBIX IPOrpamMM Ui IIKOJIbHUKOB. /
H.A. ayneckas. — SApocnaBnb: Akanemust passutus, 2008. — 224 c. — (Cepusa «Ilocne
YPOKOBY).

11. Hlaynsckast, H.A. Bonpocsl yMHMKaM ¥ yMHHUIIaM JJIs1 Ha4ajdbHOM LIKOJIBI. /
H.A.

12. Hlaynbckast. - PoctoB-Ha-Jlony: @enukc, 2013. - 288 c. — (Cepust «31paBcTBYii,
mkosal»).

13. [ypxosa, H.E. Knaccnoe pykoBojcTBo: urpossie meroauku. / H.E. Illypkosa.

— M.: Ilegarornyeckoe o61iecTBo Poccuu, 2004. — 224 c.
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HNHTepHET-pecypcehl:

1. Meroauueckuii caiiT 1abopaTopun METOUKHA U MHPOPMAITMOHHOH MOICPIKKI
pa3Butus odpazoBanuss MMOO. Pexxum noctyna: http://schools.keldysh.ru/labmro

2. bonbmas JeTCKas SHIUKJIONICTUS (6-12 net). [DneKTPOHHBIH
pecypc] Pexxum nocryna : http://allebooks.com/2009/05/01/bolshaja-detskaja-
jenciklopedija-6-12.html

3. Konrasckas, A.A. Millie Starter: / A.A. Konrasckas, E.B. Koctiok, 1.B. Kpaiinesa. -
[DnexTponnsbIit pecypc] / Enunas komnekius nudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB —
Pexxum nocryna : http://school-collection.edu.ru

MarepunanbHO-TeXHH4YeCKOe o0ecrevyeHne

s peanuzanuu mporpamMMbl HEOOXOAMM Y4eOHBIH KaOWHET, yIOBIIETBOPSIIOIIMIA
CaHUTAPHO-TUTUECHUYECKUM TPEOOBAHUSAM, JJIs 3aHATUM TPYNIbI 12 yeaoBeK, 000pya0BaHHBIN
MeOenbio (TTapThl, CTYJbsS) U HHTEPAKTUBHOM JOCKOMW, TOCKOM MarHUTHOH, mikadom s YMK.

Jlig peanu3anuu nporpaMMbl HEOOXO0IUMO cieyroliee 000pyA0BaHUE U MATEPUATIBL:

Komnvromepnoe obopyoosanue:

- IlepconasibHbIE KOMIIBIOTEPBI MOJIEIISIMH, c IIPENYCTaHOBJIECHHOU
OTIepAIlMOHHON crCcTeMOil U crienuanu3upoBadHbiM [10 — 12 miT.;

- MonuTops! — 12 mt.;

- Knasuarypa USB — 12 mt.;

- Mpeims USB — 12 .

Ipogpunvroe obopyoosanue:

- 3D-npunTep y4eOHbIN C MPUHAUICKHOCTSIMU — | IIT.;
- IMasnbHasg ctadums — 4 mr;

- PyuHolt H”HCTpYMEHT- 12 KOMIUIEKTOB;

IIpoecpammmnoe obecneyenue:

- ITO CAIIP s mpoeKTHpoBaHMs MEYaTHBIX IUIAT;
- MO, cumynsTop;

- I1O 3D MonennpoBaHuIo.

IIpezenmayuonnoe obopyoosarue:

- MHTEpaKTUBHBII KOMILIEKT.

Kanyenapckue npunaonescnocmu. pydkd, KapaHJalld, MapKepbl, KOPPEKTOPHI,
OJIOKHOTBI, TETpaau, Oymara pa3HbIX BUI0B U ¢popMmata (A3, A4), ke, HO)KHUILIBI, CTEILJIEPHI,
(aiinel, manku.
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http://hghltd.yandex.net/yandbtm?fmode=envelope&keyno=0&l10n=ru&lr=240&mime=odt&sign=db969b62f2f02a00672107b25344b075&text=��������+����������+���������������+������������&url=http%3A//all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://hghltd.yandex.net/yandbtm?fmode=envelope&keyno=0&l10n=ru&lr=240&mime=odt&sign=db969b62f2f02a00672107b25344b075&text=��������+����������+���������������+������������&url=http%3A//all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
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http://hghltd.yandex.net/yandbtm?fmode=envelope&keyno=0&l10n=ru&lr=240&mime=odt&sign=db969b62f2f02a00672107b25344b075&text=��������+����������+���������������+������������&url=http%3A//all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://hghltd.yandex.net/yandbtm?fmode=envelope&keyno=0&l10n=ru&lr=240&mime=odt&sign=db969b62f2f02a00672107b25344b075&text=��������+����������+���������������+������������&url=http%3A//all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://hghltd.yandex.net/yandbtm?fmode=envelope&keyno=0&l10n=ru&lr=240&mime=odt&sign=db969b62f2f02a00672107b25344b075&text=��������+����������+���������������+������������&url=http%3A//all-ebooks.com/2009/05/01/bolshaja-detskaja-jenciklopedija-6-12.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

['ocynapcTBeHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEKIEHUE JOMOJHUTEIBHOIO
obpazoBanus Pecniyonuku Anpirest «LIeHTp TOTOIHUTENTFHOTO 00pa30BaHuUs IE€TEH
PecryOonmuku Apapires»

Herckuii TexHonapk «KBaHTOprUyM»

CormnacoBaHo:

3amecTuTeNnh JUPEKTOPA 110

y4eOHO-BOCIIUTATENBHON paboTe
A 872 M.A. Bozmamuposa

«29» aBrycra 2025 ron

@? KBEAHTOPMYM [IpuHsTa Ha 3acenaHuun
) [lenarornueckoro coBera
[TpoTtokon Ne 2

Ot «27» aBrycra 2025 1.

KAJIEHIAPHO-TEMATUYECKHWH IUIAH
«OCHOBBI BECITMJIOTHBIX JIETATEJIBHBIX AIIITAPATOB»
2025-2026 yueOHbIi TOI
144 gaca

r. Maiikom, 2025
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KAJIEHIJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

KonnuecTtBo y4eOHBIX HeAenb: 36

Pexxum npoBeneHns 3aHATHN: 2 pa3a B HEAEIIO 10 2 aKa/IeMUYECKUX Yaca

Bo BpEMA KaHUKYII 3aHATHA B 06’BG,I[I/IH€HI/I${X IMPOBOAATCA B COOTBETCTBHUHU C y‘le6HI)IM
IIJIAaHOM, JOITYCKACTCsA U3BMEHCHUC paCIIMCaHUA.

Obwvem uacos

No Haumenosanue B 8 MoM yucne Ilama no Jlama no
n/n pasoena/memol ceeo niany gaxmy
uacoe | Teopus | Ilpakmuka
1. Brenenne 8 3 5
3HakoMcTBO. BBO/IHAs TeKIus
1. 0 COJEpKaHUM Kypca. 2 1 1
TexHrka 0€30MaCHOCTH.
) Ncropus BIIIA. IIpaBoBsie ) 1 1
OCHOBBI.
[Ipunnume yripaBiaeHus,
3. BUJIbI U cTpoenue BITJIA. 2 1 1
3HAKOMCTBO C CUMYJISITOPOM.
Tumsl ¥ BUABI IPOEKTOB.
4. Odopmiienne npe3eHTanun 2 - 2
POEKTOB.
2. OCHOBBI AJIEKTPUYECTBA 16 6 10
1 [lonsiTue BemiecTra u ) 1 1
AJIEMEHTAPHBIX YACTHII.
7. [ImanerapHoe TpE/CTaBIeHNE ) 1 1
aToMa M MX B3aUMOJICHICTBHE.
3. 3aKOHBI BCEJICHHOM. ) 1 1
Marnerusm.
4. ArperarHble COCTOSHUS. 2 1 1
3 B3aumonericTBue BEMIECTB U ) 1 1
AIIEKTPUYECTBA.
Cuna npuTsSHKeHUs U
6. MJIOTHOCTH BEIIECTB. 2 1 1
AspoMHaMHUKa.
7 KomannoobpaszoBanue u ) i 5
MO3TOBOW HITYPM.
«IIpoeKT Ha KOIEeHKe» -
8. npeacTaBisieM IPOOHBIH 2 - 2
MIPOCKT.
3. YCTpoiCcTBO U MPUHITATT 50 11 39
paboThI KBaJIPOKONITEPA
OCHOBBI NOJETA PA3TUYHBIX
I. 2 1 1
JIA.
) 3akoH bepHymm nis ) 1 1
' TUAPO/a3pOCpebl.
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OneMEHTBl BUHTOMOTOPHOM

3. TPYIIIEL. 2

4 DJIEMEHT reOMETPUYECKOTO )
CTPOCHHUS.

5 OCHOBHBIE PA3TUYUSI CUCTEM 5
YIPABJICHHUS.

6. IIpsimoe ynpasieHue. 2
[TpuHIMn

7 (1)yH.I.(LII/IOHI/Ip0BaHI/I$I )
MOJIETHOTO KOHTPOJLIEpA U
annaparypbl yIpaBJIeHUS.
Bo3moxHOCTH 1TOJIETHOTO

] KOHTpOJUIEpA U annaparyphl )
ynpasieHus. [lonerHsiit
CUMYIISITOP.

9 Bunap! nBuraresei. )

] beCKOIIEKTOPHBIE MOTOPBI.

10. |Ilmara pa3BoaKu NUTAHUSA. 2

1. Pama xBagpokonTepa. Bunsl, )
MarepHualibl, cOopKa.
IIpoexTupoBaHue pamsl U

1o, |KOMIIOHOBKH BIIEKTPOHUKH )
BBC. Ilpencrasnenue
IIPOEKTA.

13 Buasl a5ekTpoHHOTO )

" |perynsitopa ckopoctu (ESC).

Bunpl, ocobeHHOCTH U

14. |ycraHOBKa NOJETHOTO 2
KOHTpOJLIEpA.

15. Hacrpoiika noserHoro )
KOHTpOJLIEpA.

16. Hacrpoiika annaparypsl )
YIPaBICHUS.

17, Boigenenue ocobenHocTeit )
CO3/1aBa€MOI0 IPOEKTa.

18. |HWuctpykrax no Th noneros. 2

19. |Basmer u mraBHas mocajaka. 2

20. Vnep>kaHue BbICOTHI U )
TPACKTOPHH.

1. JIBuKeHME B pa3HbIX )
MJIOCKOCTSIX.

2. Pe3koe uzmeHeHue )
TPAeKTOPHUH JIBUKEHHUSI.

23, VYipaxHeHus Ha )
MaHEBPUPOBAHHUE.
Paz6op noseroB. OCHOBHBIE

24. 2
OLITMOKH.

25 BHecenue monpaBok B MIPOEKT )

C Y4€TOM MaHEBPOBBIX
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0COOEHHOCTEH CyIHA.

4. OCHOBBI UHXKEHEPHUH. 20 17
1 IIpocras reomerpusi. ) 1
) OcHOBHBIE (HOPMYIIBI.
) IIpocras reomerpusi. ) )
’ [TpakTHyeckoe NpuMEHEHHE.
3 3HAKOMCTBO C ITPOTPaMMOit ) 1
' Corel DRAW.
4 3HAKOMCTBO ¢ UHTEpdercomMm ) 1
) Corel DRAW.
5 Ocnossl CorelDRAW. PaGora 5 )
' C MMPOCTHIMU (UTYpaMHU.
Co3znanue CoKHON (QUTYPBI
6. nyTEM COETUHEHUS 2 2
HECKOJIbKHUX MPOCTHIX.
W3menenue Gpopmsl puryp
7. MyTEM HAIMPABJISIIOIIETO 2 2
BEKTOpA.
3 3akperuieHre Marepuania. ) )
Co3ganue cBO€i pambl 171
9. BIUTA. TIponymbiBanue 2 2
0COOEHHOCTEH MPOEKTA.
IIpencrasienue
10. . 2 2
ocobenHocrelt pambl BBC.
3. C++ - n€rkuii crapt K 20 7 13
HayaJaM [IPOrpaMMUPOBAHHUSL.
SI3BIKH TPOrpaMMHPOBAHUS
1. C++ u Python. CusbHble u 2 1
cia0ble CTOPOHBI.
) Havano nporpammupoBaHusi. 5 1
] JInHelHbIe AJITOPUTMBI.
Pa3BerBistomuecs
3. 2 1
anroputmsl. Oneparop If.
4 Hanucanue u npezacrasienue ) )
IIPOCTOM TPOTrPaMMBI.
5. Orneparop BETBJIECHUS. 2 1
6 [y — anroput™ ) 1
MTOBTOPEHUSI.
7 Hanwucanue npocteix ) )
IPOrPaMM.
3 MaccuB — MHOKECTBEHHAs ) 1
IIEPEMEHHASI.
9. MHOrOypOBHEBBIE MaCCHUBBI. 2 1
OneHka CTOUMOCTH U
10, |MPeACTaBlIeHHE MPOEKTa C ) )
yIIOpPOM Ha NMPOrpaMMHBII
KOJI.
6.. |FPV — ob6opynoBanue 12 9
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O6opynoBaHue st

2 1 1
BHJICOTPAHCIISIINH.
Hacrpoiika 06opynoBanus ) i )
JUISl BUJICOTPAHCIISIIAH.
Pagnonpuemuuk. YcraHoBKa ) 1 1
Y MOIKIIOYEHHE.
Bnecenue nomnpaBok B MPOEKT
¢ ucroik3oBanuem FPV 2 - 2
000py/IOBaHUS.
YueOHbIE MOJICTHI C ) 1 1
ncrojib3oBanrueM FPV.,
CoBepliIeHCTBOBaHME 110JIETA

2 - 2
¢ ucnoik3oBanuem FPV.
Raspberry Pi 18 1 17
3nakoMcTBO ¢ Raspberry Pi. ) 1 1
YcranoBka OC u 3anyck I1K.
VYaan€uuelii 1ocTyn u

o 2 - 2

6a3oBble HacTpoiiku ROS.
Pa6ora ¢ ROS. Co3nanue ) i )
KapThl Aruco-MeTOK.
IIpencrasienue
Bo3mokHocTer BBC ¢ ) i )
OJTHOKPUCTAIILHBIM MUKPO-
OBM.
Pabora ¢ napamerpamu

2 - 2
Aruco-MeToK.
3anyck BIIJIA B pexume
MO3ULIMOHUPOBAHUA 110 2 - 2
METKaM.
Harmmcanne aBTOHOMHOI
33Jla4M 10 3aJaHHBIM 2 - 2
napameTpam.
[IpencraBnenue npoHa c
YIIOPOM Ha €ro 2 - 2
ABTOHOMHOCTb.
3amura npoeKToB 2 - 2

Hroro: 144 34 110

42




