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TOUKA !'POCTA

MyHHUHMNIATBHOE 0I01KeTHOe 0011e00pa3oBaTe/IbHOC YIPEK/IeHHE

cpeanss odmeodpasosarenbHas mKkoaa Ne22r. Hnaroso

[lpuHsiTa HA 3ace/laHHH YTBepKIACHO: /

negaroru4eckKoro cosera
MBOY COIII Ne 22 r. UnaToBo
IMpoTokoa Ne 1

ot« 30 » o 2023r.

Jupexrop MBOYCOII Ne22

)h

g
LlenTp o0pa3oBaHus HH(PPOBOro H rYMAHHUTAPHOTO
npopuiaen «Touka pocra»
MBOY COIII Ne 22 r. HnaToBo

JlonoJHUTEIbHAsI 001eo0pa3oBaTe/ibHAs
o0Imepa3BuBaOUas NporpaMma
TEeXHHYECKOH HANPaBJIEHHOCTH

«KBagpoxonrepb»

Cpoxk peanusanuu nporpammel: 1 roa
Bospact odyuawomuxcs: 10-17 aer

ABTOp-COCTaABUTE/Ib:

PYKOBOAUTEIb 00beIHHEH s,

neJaror A0MOoJHUTEIbLHOI0 00pa3oBaHus
PanaauBckuii Cepreii AHATOJILEBHY.

HUnaroso, 2023-2024 yu. r.




1.1. TlosicHUTeJBbHAA 3AIUCKA

JlonmomHuTenpHas o0meodpazoBarenbHas o0Iepa3BuBaromias nporpamma « Touku
pocta» «KBampokonrTep: ycTpoWCTBO, KOHCTpyupoBaHue, nuiotupoBanue» (BILIA)
TEXHUYECKON HaNpaBJIEHHOCTH pa3pab0oTaHa B COOTBETCTBUM C HOPMATUBHBIMHU
JOKYMEHTAMMU:

1. ®enepanbubiM 3akoHOM OT 29.12.2012 1. Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit  ®Deneparun» (B pen. ot 13.07.2015 r.); KoHuenmued pa3BUTHS
JOTIOJIHUTENIbHOTO oOpaszoBanusa gerei (Pacmopsokenue IlpaButensctBa P ot 4
ceHTsi0pst 2014 1. Ne 9 1726-p);

2. [Ipukazom MunucrepctBa npocseiienus Poccuu ot 09 Hosa6ps 2018 r. Ne 196
«O06 ytBepxaeHuu Tmopanka OpraHM3allid M OCYUIECTBICHHS 00pa30BaTEIbHOMN
JESTETBLHOCTH TI0 TOTIOJTHATEILHBIM 00I11e00pa30BaTeILHBIM IPOTPAMMaM;

3. Ilpuxazom MunucrepctBa IIpocBemenust Poccuiickoir @Penepanuu  OT
30.09.2020 r. Ne 533 «O BHeceHMH HW3MEHEHMM B TOPANOK OpraHu3aluud U
OCYILIECTBJICHUS 0o0pa3oBaTeNbHON NeSATEeNbHOCTH o JOTIOJIHUTEJIbHBIM
00111€00pa30BaTeIbHBIM ~ MPOrpaMMaM, YTBEPKAEHHBIM TpukazoM MUHHCTEpCTBA
[Ipoceemenus Poccuiickoit deneparuu ot 9 Hos10pst 2018 r. No 196, 1. 1.

4. TIpodeccuonanbHbiii cranaapt «Ilegaror 10MOHUTETLHOTO 00pa30BaHUs IeTen
U B3pocibix» (mpuka3 MuUHHCTEPCTBA Tpyda MU COIMANbHOW 3amuThl Poccuiickoit
®enepanuu oT S mast 2018 r. Ne 298H).

5. IlocranoBnenue ['MaBHOro rocy1apCTBEHHOIO CaHUTApHOro Bpada Poccuiickon
®enepanuu ot 28 ceHtsiopa 2020 r. Ne 28 «OO0 yTBepxkaeHun canuTapHbix npasui CII
2.4.3648-20  «CaHUTapHO-IMUIEMHUOJIOTUUECKIE  TpeOOBaHUS K  OpraHHU3aIusM
BOCIHUTAHUS U 00yUEHHUS, OT/IbIXa U O3J0POBJICHUSI IETEH U MOJIOJEKN».

6. ®enepanbublii 3akoH P® ot 29.12.2012 r. Ne 273 «O6 oOpa3zoBaHuu B
Poccuiickoii ®enepanun» (B pegakuuu denepansHoro 3akona ot 31.07.2020 Ne 304-D3
«O BHecenuun usMmeHeHut B denepanbubiii 3akoH «O0 o0pazoBanuu B Poccuiickoit
denepanum» O BOMPOCAM BOCTIMTAHKS O00ydarommxcs») (nanee — 273-D3).

8. «06 vyTBepKAaeHUN caHuTapHbix npasun CMN 2.4, 3648-20 «CaHuTapHO-
anunaemuosiornyeckmeTpeboBaHmMA K OpraHn3aumam BOCNUTaHMA U obyyeHuns, oTapixa v
030POBNIEHUNA AETEN N MONOAEKUY.

9. NMucbmo MunHo6pHayku Poccum Ne 09-3242 ot 18.11.2015 «O HanpaBnaeHuu

nHbopmaumnmn»(Bmecte ¢ « MeToaNYECKUMIN PpEKOMEHAALUNAMM NO
NPOEKTUPOBAHUIO AONOJHUTENbHbIX 06LL,EePa3BMBaOLLMX NPOrPamMmm (BKIOYas
pa3HOYpPOBHEBbIE NPOrPaMmbi)»

10. Mpwukas MuHuctepcTea npocseweHna PP ot 3 ceHTabpa 2019 r. Ne 467 «06
yTBEpKAeHMn LleneBoii mopenn pasBuTMA CUCTEM A0NOJHUTENbHOro 06pa3oBaHUA
neTemn».

KoHuenuusi nporpamMmsl

B nacrosimiee Bpems poiHOK BIIJIA (OecnuimoTHBIX JIETATENBHBIX almapaToB) —
CTaJI OYeHb MEPCINEKTHBHOW M OBICTpOpa3BUBaroIIeiics: orpacibio. Ouenb ckopo BITJIA
CTaHYT HEOTHEMJIEMOI YacThIO MOBCEAHEBHON XKU3HU: MBI OyneM ucrnosb3oBath BIUJIA
He Toabko B CMMU u pasBiekaTenbHOU cdepax, HO U B HHPPACTPYKType, CTPaXOBAHUH,



CEJIbCKOM XO034icTBe U oOecrieueHnru O€30MacHOCTH, MOSBSATCA HOBBIE mpodeccun,
CBSA3aHHBIE C POCTOM PBIHKA.

AkTyanbHOCTh. COBpEMEHHBIC TEHACHIIMU PAa3BUTHA POOOTHU3UPOBAHHBIX
KOMILJIEKCOB B aBHALIMM TOJIYYWIM PEATU3alri0 B BHUJAE OCCHUIOTHBIX aBHAILIMOHHBIX
cucteMm (BAC).

B nHacrosiee Bpemss HaOmronaeTcs JIAaBUHOOOpPAas3HBIM  pOCT HMHTEpeca K
OeCNUIOTHON aBHAIlMM KaK WHHOBAIIMOHHOMY HAINpPAaBIICHUIO Pa3BUTHUS COBPEMEHHOM
TEXHUKHU, XOTS MCTOPHUS Pa3BUTHS ITOTO HampaBlieHUs Haudanach yxe Oonee 100 et
ToMy Ha3ajl. Pa3BuTre COBpEMEHHBIX U MEPCIEKTUBHBIX TEXHOJOTUNA MO3BOJISIET CETOAHS
OECHMIOTHBIM JIETATEeNIbHBIM alapaTaM YCIEUIHO BHIMOJIHATh Takue QyHKIMHU, KOTOPbIE
B IIPOIIJIOM OBUIA UM HEJOCTYITHBI WJIA BBITIOJHSUIUCH IPYTUMU CUJIAMU M CPEJICTBAMHU.

brnaromapss pocTy BO3MOXXHOCTEH M TOBBIIICHUIO JOCTYMHOCTH JPOHOB,
MOTEHIIMAJl UCTIOJIb30BAHMS UX B Pa3HbIX chepax IKOHOMHUKU CTPEMUTEIBHO PaACTET. ITO
co3qaio HeoOXxoaUMOCTh B HOBOM mpodeccuu: oneparop BAC. Ctparernyeckas 3amada
Kypca COCTOUT B MOATOTOBKE CIEUUAIMCTOB IO KOHCTPYUPOBAHUIO, IPOTPAMMHUPOBAHUIO
u skcruryaranuu bAC.

Hacrosimast o6pa3zoBarenbHasi mporpaMmma Mo3BOJIIET HE TOJIBKO OOY4YUTh peOeHKa
MOJENUpOBaTh W KOHCTpyupoBath bBIIJIA, HO W MOATOTOBUTH OOyYaroOIIUXCS K
IUIAHUPOBAHMIO M OpraHu3alud padoThl HaJ Pa3HOYPOBHEBBIMHU TEXHUYECKUMH
MIPOEKTAaMU U B JAJIbHEWILIEM OCYIIECTBUTH OCO3HAHHBII BBIOOp BUAA NEATEIBHOCTH B
TEXHUYECKOM TBOPUYECTBE.

HoBu3Hna Hacrosiieil 00pa3oBaTeIbHON MPOrpaMMbl 3aKJIF0YAETCS B TOM, YTO OHA
MHTETPUPYET B ceO€ JOCTUKEHUS COBPEMEHHBIX M WHHOBAIIMOHHBIX HAINpaBICHUW B
MaJIoil OECIMJIOTHOM aBHUAIINH.

OTnuvureabHas 0COOCHHOCTb. Hacrosmas oOmieoOpa3oBarenbHast
oOlepa3BuBaronias MnporpaMMa JIONOJHUTEILHOTO  00pa3oBaHUSl JeTel  HMEeT
TEXHUYECKYI0 HANpaBJICHHOCTh. [Ipenmonaraer nonoJHUTENsHOE 00pa3oBaHUE NeTel B
00J1aCTH KOHCTPYUPOBAHMS, MOJEIHUPOBAHUS M OECHUIJIOTHOM aBUAllMU, MpOrpaMma
TaK)Ke HampaBjieHa Ha (OpMUpOBaHUE y JeTel 3HAHUN U HABBIKOB, HEOOXOAMMBIX IS
pabotel ¢ OecriunoTHbIMU aBuanMoHHbIMU cuctemMaMu (BAC). IlporpamMma mo3BossieT
co3JaBaTh OJaronpusiTHblE YCIOBUA JJIA PAa3BUTUA TEXHUYECKHX CHOCOOHOCTEU
IIKOJBHUKOB. HacTodimas mnporpaMma COOTBETCTBYET OOILIEKYIbTYPHOMY YPOBHIO
OCBOEHMSI M MIPEANOJaraeT yaoBJIeTBOPEHUE TO3HABATEIBHOIO HHTEpEca 00yyaroerocs,
pacmigpeHue ero HH(POPMHUPOBAHHOCTH B 00JacTH OCCHMIIOTHBIX JIETaTeIbHBIX
amrmapaToB M CHCTEM, a TakKe OOOTralieHHe HaBBIKAMU OOIICHUS W IMPHOOpETCHHE
YMEHHI COBMECTHOM JEATEIIBHOCTH B OCBOEHUHU IPOTPAMMBI.

YpoBeHb JOOIT «KBagpokonrep: YCTPOMCTBO, KOHCTPYUPOBAHUE,
MUJIOTUPOBAHUEY»: CTAPTOBBIN (03HAKOMUTEIbHBIN).

Oprannaaunonﬂo-nenarornqecmle OCHOBBI Oﬁy‘leHI/Iﬂ

Anapecar mporpammbl. [Iporpamma anpecoBana ywamumcs 10 - 14 ner, He
UMEIIMM 0a30BOM TMOATOTOBKM M CIEIHMAIBbHBIX yMeHuid. ['pynma dopmupyercs us
YUALIMXCS, )KEJIAFOIMMX CUCTEMAaTUYECKU MTOCEIIATh 3aHATH.

KonnuecTBo 3annMaromuxcs B rpyire — 12-15 genosexk.

Bux mporpaMMbl 0 YPOBHIO OCBOCHHUSI: CTapTOBBIA (O3HAKOMUTEIbHBIN)
YPOBEHb.



O0bem nporpamMmmbl: 68 4acoB B Iojl

Cpok peanuzanuu:

[Iporpamma paccuutana Ha 1 rox 00y4deHus:, 2 yaca B HEACIIO
®opma 00ydeHusI: OYHAA

Pexxum 3ansaTHii: | pa3 B Heaenro 1o 2 yaca

Oco0eHHOCTH OpraHu3anun 00pPa3oBaTeJbHOI0 MPOLEcca.

dopMa opraHuzanuu 3aHATUN: TPYNNOBas, WHAUBUIYaJIbHAS, WHAUBUIYaJIbHO-
rpynnoBass v ¢poHrtanbHag.  [IporpamMmoii  mpeaycMOTpEeHO — TPOBEICHUE
KOMOMHUPOBAHHBIX 3aHATHI: 3aHIATHS COCTOAT W3 TEOPETUYECKOM W MPAKTUUECKOU
qacTeil, mpuyém OOoJIbIlIee KOJIMYECTBO BPEMEHU 3aHUMAET UMEHHO ITPaKTUYECKas YacTh.

Bunsl 3angaTuii:

- JIGKIUS-AUAJIOT C HUCIOJIb30BAHUEM METOJla «IEPEeBEPHYTHIM KJacc» — KOTrja
OoOy4JaronMMcst IpeiiaraeTcst K CleayroeMy 3aHsITHIO 03HAKOMUTCS ¢ MaTtepuaiamu (B
T.4. HaAWJCHHBIMU CAMOCTOSITEIHLHO) HA OIPEACICHHYI0 TeMy sl OOCYXKIEHUs B
dbopmate nuanora Ha MPEICTOSIIEM 3aHATUH;

- Workshop u Tutorial (mpaktuueckoe 3anstue — hard skills), yto mo cytu
ABJISIETCSI  PA3HOBUJIHOCTSIMH ~ MAacTep-KJIaCCOB, TJe OOy4arolmuMcs TMpeaiaracTcs
BBITIOJTHUTH ONPEACTCHHYI0 paloTy, pe3yJabTaTOM KOTOpPOM SBISETCS HEKOTOPBIN
MPOIYKT ((pU3UUECKUN WM BUPTYaJbHBIN pe3ysbTar). bauskuil aHanor — (ppoHTanbHas
(dhopma paboThl, Kora 00yJaromuecsi CHHXPOHHO padoTaroT Moj KOHTPOJIEM Meaarora;

-  KOH(pEpPEHIIMHW BHYTPHUKBAHTYMHBIE ¥ MEXKBAaHTYMHBIC, Ha KOTOPBIX
oOyuJaroruecs: AENATCS OMBITOM JPYr C JAPYrOM M PacCKa3blBalOT O COOCTBEHHBIX
TOCTKCHHUSIX

- caMoCTosITeNbHasE paboTa, Koraa OOyJaroIfecs: BBHIOJHSIIOT WHANBHUIYaIbHbIC
3aJlaHUsl B TEUCHUE YACTH 3aHSATUS WU HECKOJIBKUX 3aHATHUI;

3aHsaTUs Kpy>KKa OynyT nMpoBOAUTHCS Ha Oa3e LlenTpa obpazoBanus nudpoBoro u
ryMaHUTapHOTO Mpoduieii « Touka pocTay, CO31aHHOTO B IENISIX Pa3BUTHS U pealu3aliu
OCHOBHBIX U JIOTIOJHHUTENBHBIX 00IIe00pa3oBaTENbHBIX MPOTpaMM  ITU(GPOBOTO,
€CTECTBEHHOHAYYHOTO M TyMaHUTapHOro mpoduieid, (HOpMHUPOBAHUS COIUATBHON
KyJbTYpbI, TPOECKTHOM JESATEIHHOCTH, HAMPABICHHONW HE TOJBKO HA pacCHIMpEeHHE
MMO3HABATEIIbHBIX WHTEPECOB NIKOJIHHUKOB, HO M Ha CTHUMYJHPOBaHHUE aKTHBHOCTH,
WHUIIMATHBBI U UCCIEAOBATEIBCKON IEATEIHHOCTH 00YUIarOIIHXCS.

1.2. Ilesqb 1 321244 MPOrpaMMBblI

Leas mporpammbl: GopMuUpoBaHUE Yy 00y4aromuxcsi ycTtouuBbix soft-skills u
hardskills mo cnemyronuM HampaBJICHHUsIM: MPOEKTHAS JEATEIHHOCTh, TEOPUS PEIICHUS
M300peTaTenbcKuX 3aaad, paboTa B KOMAaHAE, adpOJIMHAMHKA M KOHCTPYHPOBAHHE
OCCHIIOTHBIX JIETATENbHBIX amMapaToB, OCHOBBI PAJMOITCKTPOHUKH M CXEMOTEXHUKH,
nérnas skcrtyaranus BAC (6ecnmIOTHBIX aBHALIMOHHBIX CHCTEM).

3agaun:

ObpaszosamenvHbie:

- chopMuUpOBaTh Y OOYyHAIOIIUXCS YCTOWYMBBIC 3HAHUS B 00JIaCTU MOJICIIUPOBAHUS
u KoHcTpyupoBanus bAC;

- Pa3BUTh y 00YyYaIOIUXCS TEXHOJIOTUYECKHE HABBIKM KOHCTPYUPOBAHMS;



- copmupoBaTh y OOYYAIOIIMXCS HaBBIKM COBPEMEHHOI'O OpraHU3alMOHHO-
HSKOHOMUYECKOTO MBIIIICHUS, 00ECIEUNBAIOIINX COLMATIBHYIO aJanTalllio0 B yCIOBHUIX
PBIHOYHBIX OTHOLUEHUH.

Paszsusarowue:

- IOAJIEP>KAaTh CAMOCTOSITENILHOCTh B yUeOHO-T103HABATEIHLHOMN IEITETbHOCTH;

- Pa3BUTh CIOCOOHOCTH K CaMOpeaIn3allii U LEeJIeyCTPEMIIEHHOCTH;

- chopMHpOBaATH TEXHUUECKOE MBILIUICHHUE M TBOPUECKHI MOAX0 K paboTe;

- pa3BUTh HABBIKM HAYYHO-UCCIIEJOBATEIbCKOM, NHKEHEPHO-KOHCTPYKTOPCKOW U
IPOEKTHOU eATENbHOCTH;

- pacIIMpUTh ACCOIIMATUBHBIE BO3MOKHOCTH MBIIIIJICHUS.

Bocnumamenvnvie:

- chopMHpOBATH KOMMYHUKAaTUBHYIO KYJIbTYpY, BHUMAHHUE, YBAKEHUE K JIFO/ISIM;

- BOCIUTATh TPYHOJIIOOME, pa3BUTh TPYAOBbIE YMEHHS M HAaBBIKHM, PaCIIUPHUThH
NOJIMTEXHUYECKUH KPyro30p M yMEHHE IUIAHUPOBaTh pabOTy MO peaju3aluy 3aMbICia,
MpEeABUACHHUE PE3yJIbTaTa U €ro JOCTUKEHUE;

- c(OpMHpPOBATH CIIOCOOHOCTU K MPOAYKTUBHOMY OOLIEHUIO U COTPYIHUYECTBY CO
CBEPCTHUKAMHM U B3pPOCIIBIMHU B IPOLIECCE TBOPUECKOU JEATEIbHOCTH.

1.3. Coaepxanue nporpamMmsl

Teopus mynemupomopnwix cucmem. Ocnogwvl ynpasnenus. [lonémol na
cumynamope. (18 u.)

3HAKOMCTBO C IMpaBWJIaMHU TEXHUKM O€30MacHOCTH Ha 3aHATUAX. 3yueHue
HUCTOPUM BO3HUKHOBEHHUSI MYJIBTUPOTOPHBIX CHUCTEM, MX pPa3BUTHE W NPUMEHEHHE B
HacTosIee BpeMs. M3ydueHrne OCHOB yIpaBiieHUs JI€TaTEeIbHBIM anmnaparoM. 3aHsITHs Ha
KOMITBIOTEPHOM ~CHUMYJISITOPE TOJNETOB JUIsi BHIPAOOTKM HABBIKOB W TMOHUMAHUS
MPOLIECCOB MUJIOTUPOBAHMUSI.

Coopxa u hacmpotika keaopoxonmepa. Yueonwvie norémol. (20 u.)

N3ydeHne ycTpolcTBa MEXAaHWYECKOW M JJIEKTPOHHOM YAaCTH JIETATENBHOTO
anmapara. 3HaKOMCTBO C OCOOEHHOCTSIMU yCTPOMCTBA U IKCILTyaTallil KBaIpOKOMNTepa,
€ro YCTPONCTB M aKKyMYJATOPHbIX Oatapeil. VYueOHble TMOJETHI, BBIMOJIHEHUE
MPOCTEHINNX TMONETHBIX 33JaHUN, Pa3BUTHE HABBIKOB YIMPABICHHS KBAJPOKOITEPOM.
3amyck 3amporpaMMHpPOBAaHHOTO Ha TMOJETHBIM MapHIpyT ApOHA W yNpaBICHHE UM B
PEXHUME «PEaTbHOTO BPEMEHI

Hacmpoiika FPV -o6opyooeanus. [lonemovr om nepgozo auya. (29 u.)

Nzyuenne FPV — oOopynoBaHusi, €ro pa3HOBHIHOCTEH U OCOOEHHOCTEH.
HacTtpoiika pagnoo6opyaoBaHus 1 BUI€0000PYI0BaHUS, MOJNETHI «OT MIEPBOTO JIUIIAY.

Hmoeosas ammecmayus (1 v.) Cnada 3auéra no npoiliIecHHOMY MaTepuaiy.

YueOHbIil MJ1aH

Pasnennbl Tembl Bcero yacoB Teopuss | IIpakTuka
Teopust MyJIbTUPOTOPHBIX CHCTEM.
I OcHoBbl yrpaBienus. [1onérel Ha 18 6 12
CUMYJIATOPE.

CoOopka 1 HaCcTpOMKa KBaIPOKONITEPA.

Y4eOHbIE MOJETHI. 20 S5 15

Hacrpoiika, ycranoska FPV -
Il obopynoBanus. [loneTsl oT mepBoro 29 9 20
JU1A.




Wrorosas arrecrauus 1 0 1
Hroro: 68 20 48
KanenaapHo-TeMaTnueckoe NMJIAHHPOBAHHE
DIJIEKTPOHHBIE KonTposbhbie
Ne Tena Komnuecr | Kanennaphsie (undpoBrie) paboThl u (1in)
n/m BO 4acoB CPOKH o0Opa3oBaTelbH | MPaKTUYECKHE
bI€ PECYPCHI paboThI
l. Teopust MyJabTUPOTOPHBIX cucTeM. OcHOBBI ynpasJenus. [10éTbl Ha
cumyJsitope. (18 yacon)
Teopus BIUIA. L
p https://ru.wikipe
HUcropus co3nanus, . o
dia.org/wiki/bec
Pa3HOBUAHOCTH, CeHts0pb, .
1 6 NWIOTHBIN JieTa
IPUMEHEHNE OKTSIOpb TebHBG Al
BITJIA. Bunsr ar P
KONTEPOB
OcHOBHbIE .
https://tehnika.e
0a30BbIC DIIEMEHTHI .
xpert/cifrovaya/
KOITEpA.
. kvadrokoptery/c
2 [TonérHplit 6 OxTa0pb :
hto-eto-takoe-i-
KOHTpOJLIEP.
KonTposnepsr kak-
P b rabotaet.html
JIBUTATENeH.
IIpaBuna
0€301acHOCTH IPU https://tehnika.e 3auért 1o
MIOJITOTOBKE K xpert/cifrovaya/ TEXHHUKE
3 HoJieTaMm, 5 OKTs0pB, kvadrokoptery/c | 6e3omacHoOCTH U
yIpaBICHUU Hos6pn hto-eto-takoe-i- npaBuiiaM
0eCIHIOTHBIM kak- yIIpaBJICHUS
JeTaTeIbHBIM rabotaet.html BITJTA
anmnapaToM.
1. CoOopka u HacTPOHKa KBajgpokonTepa. Y4ueOHble moJeThl. (20 yacoB)
3HAKOMCTBO C
KBaJIPOKOTITEPaMH
DJI,
N3yuyenue
OMITIOHEHTOB. .
KONHIOHEHTOR https://dji-
3apsaka -
blog.ru/novichk
4 AKKYMYJISITOPHBIX 10 Hos6pn am
Garapeii, —
yCTaHOBKA.
YcTraHoBKa, CHATHE
3alIUTHOU KJIETKH.
3ameHa
IPOTIEIUIEPOB
Paccmotpenue
03MO . ,
BOSMOIHBIX https://dji- 3auét mo
HEUCIPaBHOCTEN - .
blog.ru/novichk | teopernyeckoit
5 KBaJIPOKOIITEpa H 10 Jlexabpb
o am YacTH
fyren o MIPOrpPaMMBbI
yCTpaHEeHHUs porp

HCHUCIIPABHOCTU



https://dji-blog.ru/novichkam
https://dji-blog.ru/novichkam
https://dji-blog.ru/novichkam
https://dji-blog.ru/novichkam
https://dji-blog.ru/novichkam
https://dji-blog.ru/novichkam

I11.  Hacrtpoiika FPV -o0opynoBanus. IloseTsl 0T nepBoro jauna. (29 yacon)
Teopust pydHoro
BHU3YyaJbHOTO https://dji-
UJIOTHPOBAHUS. blog.ru/sovety/k
TexHuka ak-izbezhat-
6 5 SluBapp .
0€30I1aCHOCTH IIPH stolknovenija-
ETHOMI drona-s-
9KCILTyaTaliuu pticami.html
KOIITEPOB.
[TepBblii B31IET.
3aBUCaHME Ha
MaJIoi BBICOTE. https://dji- TecroBbie
7 6 ®deBpaib N
[TpuBbIKaHue K blog.ru HOJETHI
OyJIbTy
yIpaBJICHUSL.
ITonérel Ha
komnrepe. Baier.
Bucenue. ITonér B https://4vision.r | BeinoaHeHne
8 30HE MHJIOTaXkKA. 6 Maprt u/catalog/mavic. | monéros ¢ FPV-
Briepen-nasan, html obopyoBaHueM
BJICBO—BIIPABO.
Ilocanxka.
Hox€r o kpyry, ¢ https://4vision.r BHHO.J.IHGHHG
9 YAICPIKARICEM H 6 Anpenb u/catalog/mavic. HTOJICTOB ¢
U3MEHCHUEM html yKa3aHuEeM
BbICOTHI. [Tocaska MapIpyra
[Toner ¢
HCIIOJIb30BaHUEM BeimonHeHue
byHKINN https://4vision.r MOJIETOB C
10 yaep KaHUsI 6 Maii u/catalog/mavic. | ucmonb3oBaHue
BBICOTHI M Kypca. html M KaMephl
[Tpoussenenue KBaJIPOKOTTEPA
a’pO(POTOCHEMKH.

1.4 Ilnanupyembie pe3yabTaThbl IPOrPaAMMBbI

Peanuzammua  JIOOII  «KBagpokomnrep:  yCTpOMCTBO,  KOHCTPYHPOBAHHE,
MAJIOTUPOBAHUE» MPEANOIIATAET CIACAYIOLINE PE3YIbTaThI:

Jluunocmmuewle:

— c(OpMHUPOBAHHOCTH KOMMYHUKATUBHON KYJIBTYpbl OOYyYalOIIUXCs, BHUMAHUE,
YBaXEHUE K JIIOJISIM;

— pa3BUTHE TPYAOJOOMS, TPYAOBBIX YMEHHMH W HABBIKOB, ITHPOKHUI
MOJIMTEXHUYECKUU KPYT030p;

— c(opMUPOBAHHOCTh YMEHHUS IUIAHUPOBATh PAbOTy MO peanm3alliyd 3aMbIcia,
CIIOCOOHOCTh TIPEABUACTh PE3YNBTAT M JOCTUTATh €0, NMPU HEOOXOIUMOCTH BHOCHTH
KOPPEKTHUBHI B TIEPBOHAYAILHBIN 3aMBICEIT,

—  chOpMHUPOBAHHOCTh  CIIOCOOHOCTM K  MPOAYKTHBHOMY  OOIIEHUIO U
COTPYJIHHUYECTBY CO CBEPCTHUKAMH M B3POCIIBIMHU B MPOIECCE TBOPUECKON EATEIBHOCTH.

Memanpeomemubie:




— c(opMUPOBaHHOCTh Yy OOYYAIOLIUMXCS CAMOCTOSITEIBHOCTU B  Y4eOHO-
MMO3HABATEJIbHOMU JIEATEIbHOCTH;

— pa3BUTHE CIIOCOOHOCTH K caMopeanu3aliuy 1 1eIeyCTPeMIEHHOCTH;

— c(hOPMHUPOBAHHOCTH y 00YUAIOIIUXCS TEXHUYECKOTO MBIIUICHUS U TBOPUYECKOTO
MoAX0/1a K padoTe;

— Pa3BUTOCTD HABBIKOB HAY4YHO-UCCIIeI0BATEIbCKOMH, UHKEHEPHO-
KOHCTPYKTOPCKON U MPOEKTHOM JAESATEIBHOCTU Y 00yUaIOIINXCS;

— pa3BUTHIE AacCCOI[MATHBHBIE BO3MOXHOCTHM MBIIUICHUS Y OOy4YaroU[uxcsl.

Illpeomemnuie:

— npuobpereHre OOydYarMIMMHUCS 3HAHUW B 00JIaCTU MOJEIUPOBAHUS U
koHcTpyupoBanus BAC;

— 3aHATUSA 10 HACTOSIIIEH MpOTrpaMMe IMOMOTYT OOydYaromuMmcs cGopMHUPOBATH
TEXHOJOTUYECKUE HABBIKU;

— c(popMUPOBAaHHOCTHh HABBIKOB COBPEMEHHOI'O OPTaHU3AIMOHHO-9KOHOMUYECKOTO
MBIIIUICHUS, OOecCIeurBarolas COLHAIbHYIO0 aJaNTaluil0 B YCIOBUSX PBIHOYHBIX
OTHOULICHUM.

2.1 YcaoBus peajau3aluy NporpaMmsl

1. Yuebno-memoouueckoe obecneuenue.

— HOPMATHBHO-TIPABOBBIE JJOKYMEHTBI;

— JIONOJIHUTENbHAsA 0011e00pa3oBaTeabHas 00IIepa3BUBaOIIast IPOrPaMMa;
— METOAMYECKas JINTEPaATypa;

— UHTEPHET-PECYPCHI;

— MHCTPYKIIUU 110 TEXHUKE 0€30MaCHOCTH.

2. MamepuanvrHo-mexrHuyeckoe obecneyenue:

Jlst Gosiee KaueCTBEHHOTO 00pa30BaHUs 00yJaroNUXCcsi HEOOXO0IMMO BBITIOJHUTD
CJIEYIOIINE YCIOBHS 00ECTICUeHHUs TPOrPaMMBI:

— obecreunTh 00yJaronuxcsi HEOOX0IMMON y4eOHOW 1 METOIMYECKOM
JUTEPaATypOU;

— CO3/1aTh yCIOBUS /17151 0€30MaCHBIX YYEOHBIX MMOJIETOB B OMEIICHUH;

— CO3/aTh YCIOBUS Uil pa3pabOTKU MPOEKTOB;

— o0ecneunTh yI100HBIM MECTOM ISl HHAWBUAYAIBHOW U TPYIIIOBOM pabOThI;

— o0ecneunTh 00YJaroIIMXCs anmnapaTHBIMU U POTPaMMHBIMU CPEICTBAMHU. 3.

Annapammuvie cpedcmea.

— KOMIIBIOTEPBI/HOYTOYKH: MPOU3BOIUTEIHHOCTH Tiporieccopa (mo tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net/): me menee 2000 eaunmi, 00BEM
ornepaTtuBHON naMaTu: He MeHee 4 1'0; 00béM Hakonutenss SSD/eMMC: e menee 128 ['0
(WM COOTBETCTBYIOIIUH TIO XapaKTEPUCTHKAM TMEPCOHATBHBIA KOMIBIOTEP C MOHHTOPOM,
KJIaBUATYpOU U KOJIOHKaAMU);

— cmapTdoH;

— kBajpokontep — DJI Mavic Air;

— TIPOTPaMMaTOPHI I MUKPOKOHTPOJIIIEPOB;



— YCTPOMCTBA JJIsl IPE3CHTAIUU: TIPOEKTOP, IKPaH;
— JIOKaJIbHAs CeTh JUIs1 OOMeHa TaHHBIMU;
— BBIXOJI B TJI00AIBHYIO ceTh IHTEpHET;
4. Ilpoepammuule cpedcmea.

— OlepaloHHasl CUCTEMA,
— Albatros Ground Station (mporpaMMHoOe 0OeCTIeYeHHE IS YITPABICHHSI
O€CTUIOTHBIMHI JIETAaTeTLHBIMHU arlapaTaMy CaMOJIETHOTO U MYJIbTHPOTOPHOTO TUTIA),

2.2 d)opMa MOABEACHUA UTOT0OB PeAIN3allui MPporpamMmmabl

JUIss  OTCIIeKWBaHMS YCHEIIHOCTHM OBJAJACHUS YYAIIUMHCS  COJAECpPHKAHUEM
IIPOrpamMMbl HCIIOJIB3YETCSl MENArOTMYeCcKOe HaAOJIOJCHHE W NEeAaroruyeckuil aHayins
pE3yJIbTaTOB AKTUBHOCTU O0YYaIOIUXCSl HA 3aHATUSAX, BHIITIOJHAEMBIX UMH 33JaHUM.

Cpoku 3anaun dDopma Kpurepun
Onpenenuts  HUCXOAHBIM Bricokuit
CeHTs0Dpb - P CobecenoBanue, "
. YPOBEHb pa3sBUTHA Cpennnii
BXOASIINI VHTEPBBIO .
yYaluxcs Hwuzknii
HaBpiku  oOmieHuss u
paboThl B  KOJIJIEKTHUBE,
3HAHUE  TEOPETHUYECKOTO
mMarepuana 1o Bricokuit
SuBaps - o .
., | IPONACHHBIM TEMaM, Hab6mronenue Cpenunii
MIPOMEXKYTOUHBIN .
CTEIIEHb BJIJICHUS Huzkuit
MPaKTHYECKUMHU
MPUOOPETEHHBIMU
HaBbIKAMU.
BrisiBienue
VHAUBUIYaJIbHON .
AMBIAY 3au€T no
JTUHAMUKH Ka4yecTBa .
TEOPETUYECKOU .
YCBOEHHUSA npeamera. Bricokuit
. . YacTH MPOTPaAMMBI, .
Maii — utorossiii | KoHTpOJIB OCBOCHMUSA Cpennnii
MIPOXO0XKICHUE .
HOBOTO Marepuania, Hwuzknii
KBTI (PUKALUOHHO
YIYUYIIEHUS TTPAKTUYECKUX TpeKa
HaBBIKOB, MMOHUMAHHUS P
M3y4aeMOro Marepuania.

2.3 OueHOYHbIe MATEPHAJIBI
OrneHka OCBOCHHMS yYallUMCs TIPOTpaMMBl TPOW3BOJIUTCS TPU pa3a B TOJ B
cieayrmmux gopmax:
— HaOII0ICHHE;
— MIPAKTUYECKUE 3aHATUS;
— 3a4€THOE 3aHSTHE.
Kpumepuu oyenusanus:

1. HaOmonenue

Huskuii ypoBeHb - yyamuucs He

KBaJIPOKOIITCPOB, HC MOKCT OPHUCHTHUPOBATHCA

3HAET TEXHUYECKUX OCOOEHHOCTEH
B YacTSX YCTPOWCTBA W HE 3HACT WX



Ha3HAYEHUS, NPUHLIMIOB (DYHKIIMOHUPOBAHUS M MpaBUl O€30MACHOM NESTEeIbHOCTH C
HUMU.

Cpennuii ypoBEeHb - ydaliuics WMeeT ciaboe mpefcTaBiIeHHE 00 YCTpPOMCTBE
KBaJPOKOITEPA, C TPYAOM MOKET OPUEHTUPOBATHCS B YCTPOMCTBE M MPUHIMIIAX PaOOTHI
JIETAaTEJIBHOIO anmnapara v €ro 4acTsXx.

BpICOKMIT  ypOBEHb -  yYallMWCs  3HA€T  YCTPOMCTBO W IIPUHLHAIBI
(GYHKIIMOHUPOBAHMUS ~ KBAJAPOKONTEpa, 3HACT M MNPUMEHSET TMpaBuia TEXHUKU
0€30MaCHOCTH, OCMBICIICHHO TMPUMEHSAET TMIOJYy4YEHHbIE 3HAHWS W HABBIKU TpHU
PAKTUYECKON AEATEIbHOCTH.

2. IlpakTrueckoe 3aHATHE:

OueHuBaHue:

Huskuil ypoBeHb - y4alluiics HE BBIPAYKAET CBOU MBICIU U CYKICHUS, HE 3HAET
YCTPOMCTBA KBaJpOKONTEpa W HE NOHUMAET BIMSHUS Pa3IMYHBIX (DAKTOPOB Ha
YIPaBJICHHUE KBAIPOKOIITEPOM U NTOBEICHHE JIETATEIILHOTO anmnapaTra B BO3AYXE;

CpenHuil ypoBEHb - yYalllMKCsS C TPYAOM BBIPAXAET CBOM MBICIH M CYXICHUS,
c1ab0 3HaeT YCTPOOMCTBO JIETATENBHOIO ammapaTra, 4acTUYHO MOHHUMAeT U yMEEeT
M0JIb30BaThCS OCOOEHHOCTSMU U (haKTOpaMu, BIUSIOIIMMHU Ha MOJIET arapara;

Bbicoknii ypoBEeHb - ydaliuidcsi CBOOOJAHO BBIPAXKAET CBOM MBICIH U CYXICHUS,
XOpOILIO 3HAET U MOHUMAET OCOOEHHOCTH YCTPOMCTBA JIETATEIBHOTO anmnapara v BIUSHHUE
pa3iauuHbIX (AKTOPOB Ha MOJET KBAJAPOKOINTEpa, YMEET IPEeIyCMOTPETh MOBEICHUE
IPOHA B BO3JyXE€.

3. 3auéTHOoE 3aHATHE.

OueHnBaHueE:

Hu3skuii ypoBeHb — ci1abble TEOPETUUECKUE 3HAHUM U TPAKTUYECKHE HABBIKY;

Cpennuil ypoBEHb — CpEJHUE 3HAHUS U IPAKTUYECKHUE HABBIKU, IOHUMAHHE CBS3U
TEOPHH U MPAKTHUKHU;

BbICOKMI ypOBEHB — YBEPEHHBIEC TBEPABIC 3HAHUS U IIPAKTUYECKUE HABBIKH,
MOJIHOE MIOHUMAaHHE CBSI3U TEOPUM C IPAKTUKON U BIUSHUS pa3HOOOPa3HbIX (PaKTOPOB U
0COOEHHOCTEN KOHCTPYKLIHUU Ha COOPKY U YIIpaBJI€HUE KBAIPOKOIITEPOM.

CopeprkaTenpHblil KOHTPOJIb U OLIEHKA PE3YJIBTATOB YYaIUXCs IPEAYCMATPUBAET
BBISIBJICHUE WHIWBUIyaJIbHOW JUHAMUKH KaueCTBA YCBOCHHUS MpeaMeTa peOEHKOM U He
JOITyCKaeT CPaBHEHUS €TI0 C IPYTUMU JETBMH.

2.4 MeToauueckoe odecnneyeHue

[IporpaMma mpeamosiara€T  COYETAaHUsSI  PENPOAYKTUBHOM W TBOPYECKOU
NeAaTeNbHOCTH. BO Bpemsi 3HAKOMCTBA C HOBBIM MAaTEpPHUAIOM JI€STEIBHOCTh HOCHUT
PENPOAYKTUBHBIA XapakTep, TaK KaK Yydalldecss BOCHPOU3BOASAT 3HAHUS M CIIOCOOBI
nercTBuil. PenmpoayKkTUBHAs NIESITENHHOCTh BhIpakaeTcss B dopme ynpaxkHeHuit. [louck
HOBOT'O CIIOCO0a, HOBBIX DJIEMEHTOB, CO3JaHUS PAOOT MO COOCTBEHHOMY 3aMBICITY
SIBJISIETCSI IPUMEPOM TBOPUECKOM JIESITETbHOCTH.

3aHATUS TIO TIporpaMMe TIPOBOJSITCS Ha OCHOBE OOIMMX MEAaroru4ecKux
MIPUHIIUIIOB:

1. IlpuHIMI JOCTYIMHOCTH W TMOCJIEIOBATEIbHOCTH MPEIAINOIAracT MOCTPOCHUE
y4eOHOro mpoiiecca OT IPOCTOTO K CIOKHOMY.



2. YyeT BO3pACTHBIX OCOOEHHOCTEN — COJAEp)KaHUE U METOJMKa pabOThl JTOJIKHBI
OBITH OPUEHTUPOBAHBI Ha JIETEN KOHKPETHOTO BO3pPaCTa.

3. IlpyHOMI HATJISAOHOCTH MPEIIONIAraeT MUPOKOE UCIOJIb30BAHUE HATJIAIHBIX U
IUIaKTUYECKUX TMOCOOMH, TEXHUYECKUX CPEICTB OOydYeHUs, [eNailuxX ydeOHO-
BOCHHUTATEIbHBIN TIporiecc Oosiee 3P(EeKTUBHBIM.

4. TlpuHIUNO CBA3M TEOPUHM C MPAKTHUKOM — OPraHWYHOE COoYeTaHue B pabore ¢
JETbMU HEOOXOIUMBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX YMEHHU, U HABBIKOB.

5. IlpuHuun axTyaldbHOCTH MPEANONAracT MaKCUMaJbHYI0 HPHUOIMKEHHOCTb
coJlep KaHus IPOrPaMMBI K PEaIbHBIM YCIOBHAM KU3HU U JACSATEIBHOCTD JETEN.

6. IlpuHUunD nEATEeNbHOCTHOrO NOAXOJa — JIIoOble 3HAaHUSA MPUOOPETAOTCS
pEOEHKOM BO BpeMsl aKTUBHOM J€ATEIbHOCTH.

7. IlpuHIUNO KyIbTYpOCOOOPAa3HOCTH OCHOBBIBAETCS HA LIECHHOCTSIX PErMOHAIbHOM,
HAallMOHAJIBHON W MHMPOBOM KYJIBTYPBI, TEXHOJOTMYECKH pPEATU3YETCA II0 CpPEACTBaM
KYJIbTYPHO-CPEJOBOI0O MOJIX0/1a K OpraHU3allK JESTEIbHOCTH B IETCKOM 00bEINHEHHUH.

8. IlpuHUMI rapMOHHMHM TPOCTOTBI MU KPacoThl JIEKUT B OCHOBE JIIOOOro BHUAA
NEATEIIbHOCTH, OJHOBPEMEHHO SIBJSIETCS KPUTEPHEM TBOPUYECKOM JACATEIBHOCTH U
pE3yJIbTaTOM B [IPOLIECCE CAMOPa3BUTHUSI TBOPUECKUX CIIOCOOHOCTEH.

2.6. Cniucok JMreparypsbl

Vuebno-wemoouueckas rumepamypa o5 nedazo2a

OcHoBHas:

1. benmnnackas 10.C. «Peann3anys TUMOBBIX MaHEBPOB YETBIPEXBUHTOBOTO BEPTOJIETA.
MononexHublii HaydHO-TeXHUYECKMd BeCTHUK. MI'TY um. H.D. baymana. DiexTpoH.
xypH. 2013. Ned. Pexxum poctyma: http://ainsnt.ru/doc/551872.html (mata oOparienus
02.09.2022).

2. I'yppsanoB A. E. «MoaenupoBaHu€ YIPaBIECHUS KBaIpPOKONTEpOM». MHKEHEpHBIN
BecTHUK. MI'TY wum. H.D. baymana. OnektpoH. xypH. 2014 Ne8 Pexum
nocryma: http://www.ainjournal.ru/doc/723331.html(nata oopamenus 02.09.2022).

3. KanataukoB A.H., Kpumenko A.Il., TkaueB C.b. [JonmycTumble IpOCTPaHCTBEHHBIE
TPaeKTOPUHU OECIUIIOTHOTO JIETATEILHOTO allliapara B BEPTUKAIbHOM IIOCKOCTH.

4. Hayka u o6pazoBanue. MI'TY um. H.D. baymana. OnextpoH. xkypH. 2012. Ne3. Pexxum
nocryma: http://engineering-science.ru/archive.html (mara oopamenns 02.09.2022).

5. MaprteiHOB A.K. DkcnepuMeHTanbHas a’poauHamuka. M.: l'ocymapcTBeHHOE
M3/1aTeIbCTBO OOOPOHHOM MpoMbIIIeHHOCTH, 1950. 479 c.

JlonosiHUTEbHAS
6. Alderete T.S. “Simulator Aero Model Implementation” NASA Ames Research Center,
Moffett Field, California. P. 21. Pesxxum

nocryma: http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.
pdf (mata oopamenus 02.09.2022).

7. LIPO SAFETY AND MANAGEMENT: Pexunm nocTyna:
http://aerobot.com.au/support/training/lipo-safety (Jlara o6pamenus 02.09.2022)

8. Jlekmmm ot «Komnrep-akcnpece» https://ru.coex.tech/education.

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

ﬂumepamvpa ot Yuawuxcs.



http://ainsnt.ru/doc/551872.html
http://www.ainjournal.ru/doc/723331.html
http://engineering-science.ru/archive.html
https://www.google.com/url?q=http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf&sa=D&ust=1582904655816000
https://www.google.com/url?q=http://www.aviationsystemsdivision.arc.nasa.gov/publications/hitl/rtsim/Toms.pdf&sa=D&ust=1582904655816000
https://www.google.com/url?q=http://aerobot.com.au/support/training/lipo-safety&sa=D&ust=1582904655820000
https://ru.coex.tech/education

I. MapteiHoB A.K. DJxkcnepuMmeHTanbHas aj’poauHamuika. M.: ['ocymapcTBeHHOE
U3JIaTENIbCTBO 000POHHOM mpombiiiuieHHoCcTH, 1950. 479 c¢. 13. Mupomnuk 1.B. Teopus
aBTOMaTH4yecKoro ympasienus. Jluneitnsie cuctemsl. CI16: ITutep, 2005. 337.

2. Pemakmus Tom'sHardwareGuide. FPV- MmynbTrkonTephl: 0030p TEXHOJIOTHUU U KEJe3a.
25 WIOHSA 2014. Pexum JIOCTyTIA:
http://www.thg.ru/consumer/obzor_fpv_multicopterov/print.html  (Jlatra  oOpameHus
02.09.2022).

3. Bugeoypoku DJI Tutorials: https://pilothub.ru/news/mavic-air-user-guide



https://pilothub.ru/news/mavic-air-user-guide

