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1.1. IlosicHuTEeIbHAS 3aNIUCKA

[TporpaMmMa 1o OECHHMIIOTHBIM JIETATEIBHBIM amiapaTaM pPean3yeTcss B COOTBETCTBUU C
OCHOBHBIMH HOPMATHUBHBIMU JJOKYMEHTaAMHU:

- @enepanpHbIil 3akoH «O06 oOpa3oBanuu B Poccutickoit @eneparun» ot 29.12.2012 r. Neo
273-D03;

- «KoHnenmus pa3BUTHS JOMOJHUTEIBLHOTO 00pa3oBaHUs JeTeil» (pacmopsiKCHHE
[IpaButensctBa PO ot 04.09.2014 1. Ne1726-p).

B Hacrosmee Bpems ppiHOK BITJTA (6ecnuiIoTHBIX JeTaTeNbHBIX allllapaToB) — CTaJl OYCHb
MEePCIEKTUBHOM W ObICTpOpa3BuBaromieiics otpacibio, kK 2015 romy psiHOK BIIJIA yxe
oneHuBaics B 127 mupa nomwtapo CIIA u nmpogokaer akTUBHO pa3BUBAThCs. OUeHb CKOPO
BIIJIA cranyT HEOTBEMIIEMOM YacThIO IMOBCEAHEBHOM JKMU3HM: Mbl OyzaeM ucnoiab3oBaTh BIIJIA
He Tonbko B CMU u pa3pnekatenbHOU chepax, HO U B HHPPACTPYKType, CTPaxOBaHUH, CETLCKOM
X035IiCTBE M o0ecnedueHnr 0e30MacHOCTH, MOSABITCS HOBbIE MPOGECCHH, CBSI3aHHBIE C POCTOM
pBIHKA.

HanpasiaenHnocts nporpammbl. Hacrosmiast o6meo0Opa3oBartenbHasi o0iepa3BruBaronias
nporpaMma JIOTIOJHUTEILHOTO 00pa30BaHUS JIETEH UMEET MmeXHUUEeCKyl0 HAnpagieHHOoCHIb.
[Ipenmonaraer IOMOTHUTENbHOE oOOpa3oBaHHe JeTel B 00JacTH KOHCTPYHUPOBAHUSA,
MOJICJIMPOBAHUS M OCCIIMIIOTHON aBUAlLlUM, MPOTpaMMa TaKKe HarpaBjieHa Ha GopMUpOBaHUE Y
JNeTe 3HAHWW W HABBIKOB, HEOOXOIUMBIX JUIsI pabOThI ¢ OCCHWIOTHBIMH aBUAIIMOHHBIMH
cucrtemamu (BAC).

[TporpaMMa mO3BOJIIET CO3/1aBaTh OJATONPHUSATHBIE YCIOBUS ISl Pa3BUTHS TEXHUYECKUX
CIIOCOOHOCTEH IIKOIBHUKOB.

Hacrosimass mporpaMMa COOTBETCTBYET OOLIEKYJIbTYPHOMY YPOBHIO OCBOEHHUS U
IpeJrnoaraeT yIoBICTBOPEHHE MMO3HABATEIHLHOTO MHTEpeca OOYUalolerocs, pacluiupeHue ero
UH(OPMUPOBAHHOCTH B 00JIacTH OECHUJIOTHBIX JIETaTeIbHBIX alMapaToB U CHCTEM, a TaKxkKe
oboralieHre HaBbIKAMH OOIIEHUS M TPUOOpPETEHHWE YMEHUW COBMECTHOM MACSITENHHOCTH B
OCBOCHHUH MPOTPAMMBI.

AKTyalibHOCTH MporpaMMbl CoBpeMeHHBbIC TEHACHIIMU Pa3BUTHS POOOTU3HPOBAHHBIX
KOMIUIEKCOB B aBHAIUH TMOJYUUIIM PEaM3alii0 B BUJEC OCCHHMIOTHBIX aBUAIMOHHBIX CHUCTEM
(BAC).

B mnactosmee Bpemsi HaOmroAaeTcs JTaBUHOOOPA3HBIM POCT MHTEpeca K OeCHUIOTHOU
aBHUAIIMM KaK MHHOBALIMOHHOMY HAMpAaBJICHUIO PAa3BUTHUS COBPEMEHHOMN TEXHUKHU, XOTSI UCTOPUS
pa3BUTHS TOTO HATIPABIIEHUS Hadanach yxxe 6onee 100 net Tomy Hazan. Pa3BuTre cOBpeMEHHBIX

N HICPCIICKTHBHBIX TEXHOJIOTHH TO3BOMISIET cCeroaHs OECHUIOTHEIM JIETaTCILHBIM arraparam



YCIICIIHO BBINOJHATh Takue (YyHKIMM, KOTOpPbIE B MPOLUIOM OBUIM MM HEIOCTYIHBI MU
BBITNOJIHSUIUCH JPYTUMHU CHUJIAMHU U CPEJCTBAMH.

bnarogaps pocTy BO3MOXXHOCTEH M NOBBILIEHMIO JOCTYIHOCTH JPOHOB, NOTEHLIHAJ
UCIOJIBb30BaHUSI MX B Pa3HbIX cdepax HSKOHOMHKH CTPEMUTENIBHO PACTET. DTO CO3JaJIO0
HeoOXoauMOCTh B HOBOM npodeccun: oneparop BAC. Ctparernueckas 3aja4ya Kypca COCTOUT B
MOJrOTOBKE CHEUAIIMCTOB 110 KOHCTPYHPOBAHUIO, IPOrpaMMHUPOBaHUIO U 3KkcIutyarauuu BAC.

Hacrosimmass oOpa3oBaTenpHas mporpamMma MO3BOJSET HE TOJNBKO OOYy4HUTh pebeHKa
MOJeNUpoBaTh U KOHCTpynpoBaTh BIIJIA, HO 1 MOArOTOBUTH 00yUaIOIIMXCS K IVIAHUPOBAHUIO U
opraHu3anuu paboThl HaJ Pa3sHOYPOBHEBBIMH TEXHHUYECKHMMH IIPOEKTAaMH U B JaJlbHEHIIeM
OCYILIECTBUTh OCO3HAHHBII BHIOOP BUAA JACSATEIHLHOCTH B TEXHUYECKOM TBOPYECTBE.

Omauuumenvnaa ocobennocmsy llpencrasnenHas Ilporpamma oTinuyaercs TeM, YTO
oOyyaroliyecsi HauMHAIOT 3aHATHS Cpa3y Ha YXKe TOTOBBIX YCTPOHCTBax. DTO IO3BOJIAET
JIEMOHCTPUPOBATh JE€TAJIM KakK OTJAENbHO, TaK M B KOMIUIEKCEe, H3ydyaTb UX QYHKIUHU U
TEXHUYECKHUE XapakTepucTuku. lIpocrora neranei, MCIONb3yeMBIX B KBaJpakonrTepax, Aa€T
rapaHTHIO, YTO HHPOpManus OyAeT yCBOSHA yXKe Ha HadaIbHOM dTare o0ydeHus. OTHaK0 IMEHHO
9TH JI€TAJIN aHAJIOTUYHbBI TEM, KOTOPBIE UCIOJIB3YIOTCS B aBTOMOOMIIECTPOEHUH. TakuM oOpazom,
oOyyaroluecs: MOAroTaBIMBAIOTCA K TIOHUMAaHUIO TEXHUUECKOr0 YCTpOHCTBa ycTpoiicTB. Takxke,
Korza oOyuaroluecs: OyayT UMETh OHUMaHUE (PYHKIIMOHUPOBAHUS TEX WM MHBIX Y3JI0B, OHU
CMOT'YT MPOSIBUTH CBOU M300pETATENILCKUE KAueCTBa.

Taxoke oT/IMYMe MPOrpaMMBbl B TOM, YTO O0ydaroIuecs NpoiayT o0ydeHue noiéram Ha
paguoynpaBiseMblX  OCCIMJIOTHBIX  JIETAaTEeJIbHBIX  ammaparax M IPOBEJCHHIO
a’poOTOBUICOCHEMKH C MOCIETYIOIIMM MOHTAKOM.

[TporpaMMma HalleneHa Ha MOBBIIIEHNE HE TOJBKO YPOBHS TEXHUUECKUX 3HAHUM, HO U Ha
HOrpy’KeHHE 00y4aroluxcs B KyJbTypy aBTOMOJENIN3Ma KaK TBOPYECKOTO, MHKEHEPHOTO U
CIIOPTUBHOT'O HAIIPaBJICHHUS.

HoBu3zna wnacrosimieit oOpa3oBaTelbHOM NPOrpaMMbl 3aKIIOYAETCs B TOM, YTO OHA
UHTETPUPYET B ceOe JTOCTHKEHUS COBPEMEHHBIX M WHHOBAI[MOHHBIX HAaIpaBlIEHUH B MaJloi
OeCIUIIOTHOM aBHUAIUH.

ITenarormyeckas meneco00pPa3HOCTb HACTOSIIEH MPOrpPaMMBbI 3aKJIKOYAETCS B TOM, UTO
nocjie ee OCBOGHMsI 0Oydaroluecs Mojiydyar 3HaHUS U YMEHHs, KOTOpbIE€ MO3BOJSAT UM IOHSThH
OCHOBBI YCTPOMCTBa OECIIMIIOTHOIO JIETATEILHOTO arapara, IpUHLHUIIBI paOb0oThl BCEX €ro CUCTEM
U UX B3aUMOJIENCTBUS, a Takxke ynpasiueHue BITJIA. Mcnonb3oBaHue pa3InyHbIX HHCTPYMEHTOB
pasButus soft-skills y nereit (urponpaktuka, koMmaHHast paboTa) B COYETAHUU C Pa3BUTHEM Y HUX

hard-kommereniuii (workshop, tutorial) mo3BosuT chopMUpOBaTh Y peOCHKA LIEIOCTHYIO CUCTEMY



3HAHWW, YMEHUI U HABBIKOB. Tak ke yyactue nuiotoB B Becepoccuiickom konkypee ArpoHTU no

KOMIETEHIIMY ATPOKONTEPHI.

AnpecaTt nporpaMmmbl

[Iporpamma paccunTana Ha ydauuxcsi B Bozpacte 12-17 ner.

OcymectBisieTcs CBOOOAHBII HAOOP B TPYIIIHL.

[Tcuxonmoruueckne OCOOCHHOCTH MOJPOCTKOBOTO BO3pacTa COCTABIISIOT IOBEICHYECKHE
MOJIeJH, cielnPprUUecKre MoJPOCTKOBBIE MOBEICHUYECKHIE PEAKIIMH Ha BO3/ICHCTBUS OKPYKaIOLIei
cpenpl. JlaHHBIA BO3pacT XapaKTEpPHU3yeTCs SMOIMOHAJIbHOW HEYCTONYMBOCTBIO U PE3KUMHU
KOJICOAHUSIMU HACTPOCHHUS.

Bo3spacT o0yuaromuxcsi, yaacTBYIOIIHX B peanu3anuu [Iporpammel, coctaBisier ot 12 10
17 ner.

Bo BpeMms paGoThl B Irpymmax pa3HOBO3PACTHOTO COCTaBa BCEr/a HalAeTcs CTapIIHii,
KOTOPBII CMOXKET NOMOYBb Pa300paThCs B JETAIAX H3y4aeMOW TEMBI, U y MJIAJIIETO €CTh
BO3MOXKHOCTh TIOJIYUUTh MOJJCPKKY U omoOpenue. [Ipu B3aumMomeWCTBHH CTapIiero M
MITaJIIero OOJbIIOE 3HAYEHUE UMEET B3aUMOOOyUEHHUE.

JleT MOAPOCTKOBOTO BO3pacTa XapaKTepU3YIOTCA PSIAOM NCUXO(MU3HOIOTHUECKUX
0COOCHHOCTEH, CITOCOOCTBYIONINX YCIICIITHOMY Pa3BUTHIO TEXHHUYECKUX CIIOCOOHOCTEH:

1. Ha0II01aTEIbHOCTD,

2. JIOCTaTOYHO Pa3BUTOE TEXHHYECKOE MBIIIEHHE, KOTOPOE TMPOSIBISIETCS B
palroHaIbHOM TOJAXOAE€ K MPAaKTHUYECKOM 3aJaye, B ydyeTe CBOMCTB M BO3MOXKHOCTEH

MaTCpHraJIOB, B XOPOIIEM IINTAaHUPOBAHUHW YMCTBCHHBIX onepaunﬁ;

3. JIOCTaTOYHO PA3BUTOE MPOCTPAHCTBEHHOE BOOOPAKECHHE,

4. OoJIbIIIast JTIFOO03HATEBHOCTD;

5. 00111251 aKTUBHOCTH MBICJIH;

6. HACTOWYMBOCTP B IIOMCKAX, YMEHHUE HE OMyCKaTh PYKH MIPH HEyaade, YIOPCTBO

B O0pBOE 3a MOCTABJICHHYO LEb.
Obvem u cpok oceoenus npozpammol
CopneprkaHue mporpamMMbl peau3yercs 3a 2 yueOHbIX rojia B oobeme 144 yaca.
Dopmul 00yuenusn
Ounas hopma oOydeHwHs.
Ocobennocmu opzanu3zayuu 00pa3zoeamenbHo20 npoyecca
@DopMbI IPOBEJICHUS 3aHATHH JENATCS HAa:
7. TPyMIOBbIE — JIJIs1 BCEH IPYIIIbL, OCBSILEHHBIE 00CYKIEHUIO OOUINX MPAKTUUECKUX U

TCOPECTUUCCKHUX BOIIPOCOB;



8. MHAMBHUAyaJIbHbIE KOHCYJIBTALUN B PAMKaX MOATPYIIOBBIX 3aHATHM.

PexxuM 3aHATHS BO BpeMsl MPAKTUYECKUX 3aHATHI Ha Tpacce BKIIIOYAET B CeOsI CIeMYIONTNe
MOMEHTHI:

9. opraHu3alMOHHBII;

10. OCMOTD Tpacchl (sl BbIOOpa HAUITYYIIeH TPACKTOPUU MPOX0XKICHUS TOBOPOTOB

U BBIOOPA CKOPOCTH);

11. MOJITOTOBKA MOJIETICH U MPOBEPKa BCEX pabOYMX y3JIOB;
12. MAJIOTHPOBAHHUE;
13. BBISIBJICHHE JIOMYIIEHHBIX OIIHUOOK, MOUCK UX PELICHUS.

PexxnM 3aHs9THS BO BpPEMA TCOPCTUUCCKHUX 3aHIATHH B INOMCIICHNM

14. OPraHU3aIlMOHHBI MOMEHT;

15. BBOJIHAsI 4acTh (KpaTKUii paccka3 0 TOM, 4eM Oy/ieM 3aHUMAaThCs ),

16. OTIPOC IO MPOIIEHHOMY MaTepHuay;

17. JICKITHS

18. OTBETHl Ha BOMPOCHI (BOIPOCHI IO MPOWJCHHOMY MaTepualy K TeIarory oT

oOyuaronuxcsi (€Cau 4TO-TO HEMOHITHO); BOMPOCHI OT Mearora K 00y4armmumMces Ha MpeaMeT
MPABUJILHOTO YCBOCHHSI MPOMIEHHOTO MaTepuaa).

[Iporpamma MOXKET KOPPEKTHPOBATHCS C YYETOM HMMEIOLIEHCS MaTepuaibHO-
TEXHUYECKOM 0a3bl 1 KOHTHHTeHTa oOyuatomuxcs. KonmnuecTBo nereit B rpyrre 10 12 yenoexk.

Pesrcum 3anamui

3aHATHS IPOBOJATCS C MEPUOIUNIHOCTHIO 2 pa3a B HeJlento 1o 1 yueOHomy yacy (45 MUHYT).

1.2 Heanb u 3a1a4M NporpaMmsl

Hear - QopMupoBanne y oOydarommxcsi ycToiumselx soft-skills m hard-skills! mo
CIEYIOIIUM HAIMpaBICHUSIM: MPOEKTHAsI JESTENbHOCTh, TEOPUS pPEIIeHUS H300peTaTeIbCKUX
3a1a4, paboTa B KOMaH[e, adpOJWHAMHUKAa M KOHCTPYHMpPOBaHHE OECHUIOTHBIX JETaTeNbHBIX
amnmapaToB,  OCHOBBI  PAgUOdIEKTPOHUKHM W CXEMOTEXHHKH,  IPOTpaMMHPOBAHUE
MHUKPOKOHTPOJIIIEPOB, JETHAs dKcruTyatanust BAC (0ecMIOTHRIX aBUAIIMOHHBIX CUCTEM).

3aoauu:

Juunocmmusle 3a0auu.

2. noaacpKaTb CaMOCTOATCIBHOCTE B y‘Ie6HO-H03HaBaTeHBHOI>'I ACATCIIBHOCTH,
3. Pa3BUTH CIIOCOOHOCTH K CAMOpEAT3aIUH U LeNIeyCTPEMIEHHOCTH;
4. c(OpPMHUPOBATH TEXHUYECKOE MBIIIUICHHE U TBOPUYECKUH MOIX0] K padore;

1 «soft-skills» — TeopeTnyeckme 3HaHMA U KOTHUTUBHbIX Npuembl, «hard-skills» — ymeHus
«paboTaTb pyKamm».



5. Pa3BUTh HABBIKM HAyYHO-HMCCIIEOBATEIbCKON, MHKEHEPHO-KOHCTPYKTOPCKON M
MIPOEKTHOU IESITENBHOCTH;

6. paciipuThb aCCOUATHBHBIC BO3MOKHOCTHU MBIIJICHUA.

Memanpeomemmnuwie 3a0auu:

- pa3BUTHE MOTHBOB U MHTEPECOB CBOEH MMO3HABATEIHHOM JIEATEIbHOCTH;

- (hopmupoBaHNE KOMMYHUKATUBHON KOMITETEHITNH;

- (opmupoBaHHE YMEHHUS OILICHUBATh IPABWIBHOCTH BBINOJHEHUA Y4eOHOW 3a/aud,

COOCTBEHHBIE BO3MOKHOCTH €€ pE€UICHUA.

Ooépazoeamenvhole (npeomemusie) 3a0auu:
e chopmupoBaTh y 00y4arONMXcs YCTOWYUBBIC 3HAHUS B 00JIACTH MOJICITHPOBAHUS U
KoHcTpyupoBanus BAC;
® pa3BUTH Y OOYYAOIINXCS TEXHOJIOTHYECKNE HABBIKM KOHCTPYHUPOBAHMS;
e cdopMmupoBaTh Yy OOyYarOUIUXCS HABBIKU COBPEMEHHOTO OpraHU3al[MOHHO-
HSKOHOMHUYECKOTO MBINIJICHUs, OOECIEeUYNBAIOIINX COIHAIbHYIO aJanTalllio B

YCII0OBUAX PBIHOYHBIX OTHOILICHUH.

1.3 Copep:xaHue nporpaMmsbI
Y4eOHblii mi1ad 1 rox o0yyenus



Ne HasBanue pasaena KonuyecTBo yacos dopma
m\n BCETO Teopusi | MpaKTHUKa TIPOMEZKYTOTHOM
arrecranyu/ KOHTPOJIS
Teopust MyIbTUPOTOPHBIX TectupoBanue,
1 |cucreM. OCHOBBI 13 7 6
n onpoc
ynpasienus. [lonérsr Ha
CUMYJISITOpE.
[IpakTuueckas pabora,
cOopKa 1 HacTporKa
. KBaJIpaKonrTepa, yueOHble
COopka u HacTpoiika N
2 31 7 24 ITOJICTBI
KBaJipokomnTepa. Y4yeOHbIe
TIOJIETHI.
11 3 8 [IpakTrueckas padora,
3 |Hacrpoiika, yctanoBKa YCTaHOBKA
FPV — o6opynosanusi. BUJIC0000PYAOBaHUS, TONET
4 [InnotupoBanue u 17 4 14 [IpakTuueckas pabora,
a’pooTO- U BUJICOCHEMKA COpPEBHOBaHUE
Hroro: 72 21 52

Y4eOHblii u1aH 2 ro 00yyeHus




Ne HasBanue pa3sneina KosnunuyectBo 4yacos ®opma
m\n BCETO TEOpUs | TPaKTUKA NPOMERYTOUHOT
aTTecTanuu/ KOHTPOJIs
1 | [InaHupoBaHME MPOEKTA. 13 6 7 TectupoBanue,
OIpoC
2 | OOydyeHHe YIIPaBICHUIO 8 4 4 [TpakTuueckas padora,
BIIA. COopka pamsl cOopKa 1 HacTporKa
MOZCIH. KBaJIpaKkonTepa, yueOHbie
MOJETHI
3 | Cbopka cuI0BOM YacTH. 18 6 12 [TpakTudeckas pabora,
yCTaHOBKA
4 | Hacrpoiika JIETHOTO 20 5 15 [TpakTudeckas padora,
KOHTpOJUIEepa COpPEBHOBaHUE
KBaJJPOKOIITEPA.
5 | IlpoexktupoBanue 9 2 7 [TpakTudeckas pabora,
TOHOYHOM TPaCCHI. COPCBHOBAHHE
6 | Konkypc. 4 0 4 [TpakTrueckas pabora,
COpPCBHOBaHUE
Hroro yacon 72 23 49

Conep:xanue yueOHOI0 mjiaHa




1 roa oOy4enust
Baok 1. Teopust MyJbTHPOTOPHBIX CHCTEM.
OcHoBbl ynpasieHus. [1oJéTbl HA cUMYasSTOpE.
1. BBojHas JeKIHs O COIEPKAaHUH Kypca.
2. TIpyHIHMIIBI yIIPABIICHUS U CTPOCHUE MYJIbTHKOIITEPOB.
3. Texuuka 6e30macHOCTH MOJETOB
4. OcHOBBI IeKTpUYecTBa. JINTHIA- TOTUMEPHBIE AKKYMYJISITOPHI.
5. Ilpaktudeckoe 3aHSATHS c JTUTHN- MOJIUMEPHBIMHU AKKyMYJISITOpaMHU
(3apsaka/paspsiika/6aTaHCHPOBKa/XpaHEHHE)

6. Ilon€rel HA cUMYIIATOPE.

biiok 2 Coopka n HacTpoiika KBagpoKonrepa.
Y4eOHbIe MOTETHI.
1. Yopaenenue mnonérom MynbprukonTepa. [IpuHiun QyHKIMOHMpPOBaHMUSA TOJETHOTO
KOHTpOJUJIEPA U annapaTypbl yIpaBIeHUs.
2. BeckoiieKTOpHbIE IBUraTEIN U PEryIATOPBI UX XO/a..
3. OCHOBBI HACTPOUKHM MOJETHOTO KOHTpOJJIEpa C MOMOLIbI0 KoMIbioTepa. Hacrpoiika
Anmnaparypsl ynpaBieHusl.
4. Hactpoiiku moJa€THOro KOHTPOJUIepa.
5. MHCTpyKTaX M0 TeXHUKE 0€30aCHOCTH TOJIETOB.
6. IIporpammupoanue xonrepa Tello B Python
7. IlepBble yueOHbIE MMONETHI:
«B31ET/MIOCAIKAY, «yAEpKaHUE Ha 3aJaHHON BBICOTE», IEPEMEIICHUS] «BIEpEA-Ha3any,
«BIIEBO-BIIPaBO». Pa3bop aBapuiiHBIX CUTyalnH.
8. BrInosnHeHne NOJIETOB: «TOYHASI [TOCAIKA HA YIAIEHHYIO TOUKY», «KOPOOOUKa»,

«YCITHOK», KBOCBMEPKaA», «3MEHKa

bnox 3 Hactpoiika, ycranoBka FPV — o6opynoBanus.
1. OcHoBbl BusieoTpancsuuu. [Ipumensemoe o00py0BaHUE, €ro HaCTPOMKa.
2. YCTaHOBKA W TOJIKITIOYEHUE PAIHOTIPHEMHHIKA H BUICO000PYIOBAHHMS.

[TunotupoBanue ¢ ucnonpzoBanuem FPV- o6opynoBanusi.

bnok 4. IInsoTupoBanue u a3pohpoTo- M BUACOCHEMKA
1. TIlunotupoBanue

2.  Aspodoto- u BUgeOCHEMKA



3. Urorossie copeBHOBanus o ctangaptam WorldSkills Junior

Conep:xxanue yueOHOI0 IJIaHa
2 roa o0y4yeHus

bnok 1. Il.ianupoBanue npoexkra.

Teopusi.

WNuctpykrax mo TexHuke Oe3omacHocTH. [IpaBuia BeIOOpa mpoekTa. BmencHue B
OecnUIIOTHYIO aBHallMI0, B JApoHOCTpoeHue. OmnucaHue KBaJIpOKOINTEPOB, UX MPUMEHEHUE.
3HAKOMCTBO C CUMYJIATOPOM II0JIETOB Ha KBaIPOKONTEPE.

[IpakTuka.

3amura npoekra. [IpoekTupoBanue pamsl kBaapokontepa. Hauano pabotsl Hag cOopkoit
KBaJIpOKoOIITepa, cOOpKa paMbl KBaJIpOKOIITEpa COIVIACHO MHCTPYKIUH, Naiika netaneid. Padora c

MPOCTHIM UHCTPYMEHTOM (OTBEPTKA, MTACCATHKH).

biiok 2. O0y4enne ynpap/jieHHI0 0eCIMJIOTHBIM JieTaTeJbHbIM annapatoM. Coopka
paMbl MOJI€JIH.

Teopus.

beckonnekropHble ABUTaTENM M WX PEryJATOPbl XOAa: YCTPOMCTBO, HPUHUHUIIBI HMX
dbyakunonupoBanus. [1naTel pa3Boaku MUTaHUS: OOIIEE YCTPOMCTBO, XaPaKTEPUCTUKH.

IIpakTuka.

[Taiika nBurarenes u peryiasTopoB, NaKa PETYIATOPOB M CHIIOBBIX MPOBOJOB K IlIaTaM

pa3Boaku nuTaHus. Pabora ¢ mpocTbIM HHCTPYMEHTOM (OTBEPTKA, MACCATHXKHU).

bnok 3. Coopka cn/i0BO# 4acTu.

Teopus.

3HaKOMCTBO C OECKOJIJIEKTOPHBIMHM JBUTATENSIMU, MX OTIMYUSAMU OT KOJUJIEKTOPHBIX
JBUTATENel, MpeuMyllecTBa. 3HAKOMCTBO CO CXEMOH COOpPKH 3JEKTPOHHBIX KOMIIOHEHTOB
KBaJJPOKOINTEPA. DIEKTPOHHBIE PETyIATOPHl 000POTOB.

[IpakTuka.

[Tponomxenne padboThl HaJ cOOpKOM KBagpokonTepa. [Taiika u cOopka paIuOTEXHUIECKOM
CXeMbl. YCTaHOBKAa JBHUraTelel, IOJIETHOTO KOHTpOJUIepa, IJIaThl pa3BOAKU IHUTaHUS,

AJIEKTPOHHBIX PETYIATOPOB OOOPOTOB.

biok 4. HacTpoiika JIeTHOr0 KOHTPOJJIepa KBaJApoOKoInTepa.



Teopus.

3HAKOMCTBO C TIOJETHBIM KOHTPOJUJIEPOM:  YCTPOMCTBO MOJETHOTO KOHTPOJLIEPA,
NPHUHIMAIEL €T0 (YHKIIMOHUPOBAHUS, HACTPOHKa KOHTPOJUIEpa C IOMOIIBI0 KOMITBIOTEPA,
3HaKOMCTBO C IIPOTPAMMHBIM 00ECIIeUeHUEM JIJIsl HACTPOMKU KOHTPOILIEpA.

[IpakTuka.

[Iponomxenne paboThl HaJ COOPKOI KBagpokomnTepa. [laiika u cOopka paIuOTEXHUIECKOM
CXEMbl. YCTaHOBKa JBUTATelield, TOJETHOTO KOHTPOJUIepa, IUIAThl Pa3BOJKH MUTAHUA,
ANEKTPOHHBIX PETYIsATOpOoB 000poTOB. HacTpoiika MOJETHOrO KOHTpOJUIepa KBaJpOKOITEpa.
OO6yuenue pabote Ha cumymsiTope. TecToBble 3alycku KBagpokonTepoB. OOyueHue yrnpaBiIeHUIO
KBaJIPOKOIITEPOM. YTIpaBJICHHE KBAJAPOKONTEPOM: «B3JIET/TIOCAIKAY, «y/IEpKaHWE HA 3aJTaHHON
BBICOTE»,  «BIIEpEA-HA3al»,  «BIIEBO-BIPABO»,  «TOYHAs  T[OCAAKa HA  yAAJEHHYIO

TO‘le»,«KOpO60‘{Ka», «UCJIIHOK», «BOCbLMCPKa», (<3MeﬁKa)), «o0JIeT 10 Kpyry». P8.360p

ABAPUMHBIX CUTYALUH.

biiok 5. IIpoekTHpoBaHMe TOHOYHOM TPACChI.

Teopus.

3HAKOMCTBO C IPUHIIMIIAMU IMOCTPOEHUSI TpaccC.
[IpakTuka.

3anycku kBazapokonrtepoB. Hactpoiika IIMJIOB u npoOuble mnosersl. IIpogomxenue

pa6OTI>I B CUMYJIATOPC IO MOBBIIICHUIO MACTECPCTBA MTUJIIOTUPOBAHU.

brok 6. Konukypc

HpOBGI[CHI/IC TOHOYHBIX COpeBHOBaHI/If/'I Cp€ar KOMaHI, JOMYIICHHBIX K COPCBHOBAHUSAM, B

INOJICTHOM CUMYIIAATOPC. TakTuueckas 6opL6a H IOJICTHI B paMKax COpeBHOBaHHﬁ.

1.4. IlnannpyemMble pe3y/IbTAThl K KOHILY Ioa 00y4eHust



Jluunocmuvie pe3ynomamol 0C80eHUsL OONOTHUMENLHOU 00Ue0Opa308ameIbHOl

obwepaszsusaiowell npocpammol

1. yBaXUTENbHOE OTHOIICHHUE K KYJIbType CBOETO HApO/Ia;

2. OTBETCTBEHHOE OTHOIICHHUE K O0YyUCHHUIO;

3. TOTOBHOCTH M CIIOCOOHOCTh K CAMOPA3BUTHUIO U CaMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMH
K 00YYCHHUIO U MMO3HAHUIO B 00J1aCTH HAYYHBIX TEXHOJIOTH;

4. OepexxHOE OTHOIIECHUE K JyXOBHBIM IIEHHOCTSIM;

5. HpaBCTBEHHOE CO3HAHWE, YYBCTBO, IOBEJCHHWE HAa OCHOBE CO3HATEIBHOTO YCBOCHUS
00111e4YeI0BeUeCKMX HPABCTBEHHBIX IIEHHOCTEH;

6. acrernueckue MOTPeOHOCTH, IIEHHOCTH U YyBCTBA.

Memanpeomemuvle  pe3ynbmamvl 0C80€HUs.  OONOJHUMENLHOU — 00Ueodpa308amenbHOl
obwepazsusaroweli Npocpammbl

VYuyamuecs: Hay4arcs Ha JOCTYITHOM YPOBHE:

1. ocBamBaTh CHOCOOBI pemIeHHS MPOOJIEM TBOPYECKOTO W HAYyYHOTO XapakTepa u
ompezaeneHus: Hanobonee 3hHEKTHBHBIX CIIOCOOOB TOCTHKEHUS PEe3yIbTaTa;

2. OpraHU30BBIBATH COTPYIHUYECTBO C MEJArOrOM U CBEPCTHUKAMU, pa0OTaTh B TPYIIIIE;

3. BIaJEeTh OCHOBAMU CAMOKOHTPOJISI, CAMOOIICHKH,

4. TPOIYKTUBHO OOIIATHCA U B3aUMOJCHCTBOBATH;

5. pa3BUBaTh XYJA0XKECTBECHHBIC, ICHXOMOTOPHBIC, KOMMYHHKATHBHBIC CIOCOOHOCTH;

6. pa3BuBaTh HAOMIOAATEIBHOCTh, ACCOLIMATUBHOE  MBIIUICHHE, OSCTETUYECKHH WU
XYyJI0’KECTBEHHBIN BKYC ¥ TBOPUYECKOE BOOOPAKEHUE.

Ilpeomemnuvle pe3yrbmamul 0c80eHUsL OONOJHUMENbHOU 00We0Opa308amenbHOlU

obwepazsusaroueti nNPocPammbl

Vuamuecs: TO3HAKOMSTCS:

1. c TexHoNmorMel U3rOTOBIEHUS KBaIpaKonTepa u3 OpocoBOro Marepuara,

2.  CO CXeMaMH W3TOTOBJICHHS KBaJPaKOIITEPA,

3. ¢ UCTOpHEH BOSHHKHOBCHHSI KBaIPaKONTEepa

4. cmpaBwiamu Th, co cxemMaMu U3rOTOBIEHHUS.

VYyamuecs: Hay4yaTcs:

1. moabupatrh KOPIyC, COOTBETCTBYIOIIUE TN, TTOIOUPATh I[BETA ISl U3CIINA;

2. YUTaTh CXEMBI,

3. caMOCTOSITENIbHO COOMPATh MOAEIKH [0 CXeMaM, BRIOUPATh U3/IETHS, KOTOPhIE CaMH JIETH
OyIyT BBHIMOTHSTH.

4. oOpamarbcs ¢ KOMIOMMMH U PSKYIIUMA HHCTPYMEHTAMH, KJICSIIIAMA COCTaBaMU,

VYyamuecs moay4yaT BO3MOXKHOCTb IPHOOPECTH:



1. nepBoHauvanbHblE NPEACTABICHHUS O BIUSHUM HAayyHOIO TBOpPYECTBA HA pa3BUTHUS
ACTETHYECKOTO BKYCa, BOOOPAKECHHUS;

2. HaBBIKU WCTIOJHCHHS MOJICTIOK 13 Oymaru, KapToHa, riactmacca!

Pa3nesn Ne2 «KoMmiieke OpraHu3aniMOHHO-TIeJarOrH4eCKUX yCJI0BHII»



2.1. Kanenaapublii yueOHbI rpadpuk
IIpuniaoxenue 1.

B xaHUKyISpHBIN [IEpUO 3aHATHSI MOTYT IIPOBOJUTHCS 10 U3MEHEHHOMY PaCIUCaHUIO.

2.2 YcioBus peaju3anuy NporpaMmMbl

JUist ycrenmrHo! peanu3anny IporpaMMbl HEOOXO0AUMO COOIOIATh CACTYIOIINE YCIOBHS:
* UCIIOJIb30BaHUE HArJSIIHOCTH, TEXHUYECKUX CPEACTB M TPEHHUPOBOYHOTO 0OOpYNOBaHMS MpPHU
OpraHu3aIy MEPONPUITUN 110 POPMHUPOBAHUIO HABHIKOB KOHCTPYHUPOBAHUS, MOJCIUPOBAHUS U
IPOrpaMMHUPOBAHUS;
* COOJIIOJICHNE CAaHUTAPHO-TUTHEHUYECKUX HOPM M MpaBHJI O€30MAaCHOCTH TpyZda MpU padoTre ¢
pO6OTOTeXHI/I‘IeCKI/IMI/I cpeacrBaMu B COOTBETCTBUU C IIJIAHOM ITPOBCACHUA 3aH$[TI/II>JI;
* coONIo/IeHHe CaHUTApPHO-TUTMEHUYECKUX HOPM U MPaBHI 3J0POBbECOCpEkKEHUS MpH
OpraHu3ayy padoThl ¢ AETbMU B COOTBETCTBUU C IJIAHOM BOCIUTATENBHOM PabOTHI;
Canumapno-euzcuenuueckue mpedoeanus
[IpoBenenune 3aHATHHE B KaOMHETE, COOTBETCTBYIOIIEM TPEOOBAHUSAM TEXHHKH OE30MaCHOCTH,
MOKapHOH 0e30MacHOCTH, CAHUTApHBIM HOpPMaMm: XOpoIllee OCBEUICHHE, MEPUOANYECKOe

IMPOBETPHUBAHUEC, JOIIYCTUMAA TEMIIEpaTypa BO34yXa, U T./.

MaTepuajJbHO-TeXHHYEeCKOe ofecreyeHune:
1. KoMrbroTepHBIii Ki1ace, MOIKIII0YEHHBIN K ceTd VIHTepHeT.
2 Ksanpakontepst Tello
3. Npon DJI mavic Air
4

Hponsl «IInonep» - 2 mir.

NudopmannonHoe odecnevyeHue:

1.YuebHo-MeToqudyeckoe mocodue mo Kypcey.

2. Cumynsarop nonetoB DJI — I[Iporpammuoe obecnieuenue mist [TK

3. Cumynstop monéroB Ha apone Quadcopter FX mist cuctembr AHIpOHT
4. Mob6uisHoe npuinoxenue Tello

5. IIporpammHoe obecrieueHue TpoHoB «lInHep-reockan»

2.3. ®opmbl aTTECTALIUM



OOpazoBatenbHass ~ JESATENBHOCTH B CHUCTEME  JOMOJIHHUTENBLHOTO  00pa3oBaHUS
MpeAnojaraeT pa3BUTHE JUYHOCTHBIX KaueCTB, IO3TOMY B CUCTEME JUArHOCTUKHU YUUTHIBAIOTCS
TPU TPYIIIBI IOKA3ATENCH:

1.  yueOHble, pUKCHpYIOIINE MPEIMETHBIE PE3YNIbTATHI, JOCTUTHYTHIE B MPOLIECCE OCBOCHUS
00pasoBarenbHON MPOorpaMmMbl (MOHUTOPHHT YPOBHS O0yUYE€HHOCTH);

2.  JUYHOCTHBIE, BBIPAXKAIOIINE HM3MEHEHHUS JMYHOCTHBIX KauyeCTB peOCHKa IOJ BIMSHUEM
3aHATUN B 00bEIMHEHHH.

3. MeTampeaMeTHbIe pe3yJbTaThl, pacKpbIBaole (OPMUPOBAHHE KOMMYHHKATHUBHBIX,
PEryJISATUBHBIX Y MMO3HABATENIbHBIX Y Y JI.

MOHUTOPUHT IPEIMETHBIX PE3YIbTAaTOB MPOBOAMUTCS 3 pa3a B IO U MO3BOJISIET BHISIBUTH YPOBEHb

dbopMupoBaHus TpeaMeTHBIX YVY/| B pe3ynbrare OCBOSHHUS 00pa30BATEIBHOW IMPOTPAMMEI.

MOHHUTOpPUHT PE3yJbTATOB OOY4YeHMs] BKJIIOYaeT B ce0si 2 OCHOBHBIX OJIOKa OLIEHHBAEMBIX

apaMeTpoB: TEOPETUUECKYIO MTOATOTOBKY, MPAKTUYECKYIO MOATOTOBKY. [1o kaxkmomy mapamerpy

BBICTABIISIIOTCS Oautbl (1o 10-0ayutbHOM ITKaje), 3aTeM MOJCYHMTHIBACTCS CymMMa OalllIoB U

cpeaHeapupMeTHIecKoe 3HAaUCHUE 110 KXKJIOMY yUYallleMyCs U ONpeeNsieTcss HHINBUIYaTIbHBIN

YPOBEHBb OCBOEHUS 00Pa30BaTEIbHOM IPOTrPAMMBI.

MOHHUTOPHUHT TUYHOCTHBIX U METANPEIMETHBIX PE3YJIbTATOB OCBOCHHUS MPOTPaAMMbI TAKKE
npoBoAMTCA B 3 3Tama: Hadyajno ydyeOHOro roja, 3a 1 momyroaue, B KOHIE y4eOHOro roja.
MOHHTOPHHT BKJIIOYAET B ce0sl: UCCIEA0BAHUE YPOBHS Pa3BUTHS KPEATUBHBIX CIOCOOHOCTEH.
Crnoco0bI NpOBEePKH Pe3yJIbTATOB

WHAWBHUAyallbHAs YCTHAS/TTUChbMEHHAS TPOBEPKA;

(dbpoHTaNBHBIN ompoc, Oecena;

KOHTPOJIbHBIC YITPAKHCHUA U TCCTOBBIC 3aJIaHUSA;

1

2

3

4, 3alUTa UHAWBUIYAILHOTO WK TPYIIIIOBOTO MPOCKTA;

5 BBICTaBKa;

6 MEXTPYIIOBBIC COPEBHOBAHUS;

7 NPOBEICHUE TPOMEKYTOYHOTO M HTOTOBOTO TECTUPOBAHUS;

HroroBasi OlleHKAa pa3BUTHS JIMYHOCTHBIX Ka4yeCTB BOCIMTAHHHKA MPOU3BOJUTCA MO TPEM

YPOBHSIM:

1. «BBICOKHI»: TIOJIOKUTEIIbHBIE W3MEHEHHS JIMYHOCTHOTO KadecTBa BOCIHUTAHHHUKA B
TeUYeHHe yueOHOT0 rojia MPU3HAIOTCS KaK MAKCHMAIBHO BO3MOJKHBIE JIJISI HETO;

2. «CpeIHUily: U3MEHEHMsI TPOM30ILTH, HO BOCIMTAHHUK MOTECHIIHAILHO ObLI CIOCOOEH K

OoblIEMY;

3. «HH3KHIY: I3MCHCHHUS HE 3aMCUCHEL.



CrniocoObl TPOBEPKU YPOBHSI JOCTHXKEHMM ywammxcs: I[IpeqmMeToM AMarHOCTUKU M KOHTPOJIS
TEOPETHUUECKOM YaCTH MPOTPAMMBbI SIBJISIIOTCS] TECTOBBIE 3aJJaHUsl, IPAKTUYECKON — IEMOHCTPALIMS

U IPOTrpaMMHUPOBaHKUE POOOTa, ydacThe B BHICTABKAX U COPEBHOBAHHUSAX.

2.4. OnleHOYHbIE MATEPHUAJIbI

BxogHasi fTMarHoCcTHKA

Husxuii yposens

| Cpeonuii ypogenn

Buicoxuit yposens

Kpumepuii 1: Teopemuueckue 3nanus

ITonnoe oTcyrcTBHE
IPEJCTAaBICHUN O JAHHOM
HallpaBJICHUU

HNmerotcs NpeACTAaBJICHUA O JAHHOM
HalpaBJICHUHU

3HaHUE TEXHOJIOTHA
U3rOTOBJIEHUS
KBaJIpaKkonTepa

Kpumepuii 2: Bradenue cneyuanvHot mepmunonocueti

He3nanue TepmunoIornu
M3y4aeMoro Kypca

He3nauntenbHble npo0enbl B 3HaHUE
TEPMUHOJIOTUU Kypca

3HaHUE TEPMUHOJIOTUU
Kypca

Kpumepuu 3: Teopueckue Hagviku

OTCyTCTBUS TBOPUECTBA B
pabore

Hebonb1ne nposiBieHus: TBOpUECTBA
B OCBOCHUHU y4eOHOr0o MaTepuasa

YMepeHHOe NPOsIBIICHHE
TBOpPYECTBA B OCBOCHUH
yuyeOHOro Marepuaina

Kpurepuu 4: CaMoCTOSITENIBHOCTD

Heymenue pabotathb Onu30A1M4ecKre MPUMEHEHUS [Tepuoauueckoe
CaMOCTOSITEIILHO CaMOCTOSITEIIBHOCTU PabOThI PUMEHEHUS
CaMOCTOSITENIbHOCTH B
pabote
Texkylas 1TMarH0CTUKA
Husxuii yposenw | Cpeonuii ypogens Buicokuii yposenw

Kpumepuu 1: Teopemuueckue 3nanus

OtcyrcTBUe 3HaHM (cradble

3HaHUS) TEXHOJIOTUHU
W3TOTOBJICHUS U3/IETUH,
HE3HAaHWE TIPABIIT
oOparieHus co
CHeTIHATbHBIMH
WHCTPYMEHTAMH

He3nauutensHbie Hp06eJ'H:>I B 3HAaHHUH
TCXHOJIOT'MH U3TrOTOBJICHUS H3}1€J’H/II71

IIpouynoe 3Hanue
TEXHOJOTHH
M3TOTOBJICHUS U3JIEIINS

Kpumepuii 2: Braoenue cneyuanvHot mepmMunoio2uu

Cia0oe 3HaHUE
TEPMUHOJIOTHH Kypca

HesnauntenbHblie MpoOeNbl B 3HAHUU
TEPMUHOJIOTHU Kypca

3HaHUE TEPMUHOJIOTHH
Kypca

Kpumepuui 3: Ilpakmuueckue ymeHus u HagwviKu, npedycMompenHvle Npocpammoul

Cnaboe ymeHue
MOJTb30BATHCS
CHeIHaTbHBIMH
MHCTpYMEHTaMH, cialble
HABBIKU Pa0OTHI C
WHCTPYKIIMOHHO-
TEXHOJIOTHYECKUMHU
KapTaMmH, cJ1a0bble HaBBIKU
BBITIOJTHEHUS U3AETUI

YMeHue npaBUiIbHO MOJIb30BAThCS
0O0bIIEN YaCTHIO CIIEIHATBHBIX
WHCTPYMEHTOB, YMEHHE BHITIOTHATh
W3JICITHSI IPU HEOOJTBIITON TTOIICPIKKE
rnegarora

VYBepenHas paboTta ¢
WHCTPYKLHOHHO-
TE€XHOJOTMYECKHON
KapToH; 1eraecoodpazHoe
HCIIOJIb30BaHNE
WHCTPYMEHTOB,
aKKypaTHOCTb,
SKOHOMHUYHOCTH B
pacxoaoBaHuU
MaTepuasoB, MPOYHbIE
YMEHUS 1 HaBBIKH




| | paGorsr

Kpumepuii 4. Teopueckue nagvixu

OTtcyTcTBUE TBOPUECTBA B Coueranue penpoyKTUBHBIX U BoiaBmkeHre HOBBIX
pabora TBOPYECKUI HABBIKOB UJIEH, CTPEMIIEHUE UX
BOILIOTHUTDH B CBOEH
pabote
Kpumepuu 5: Camocmosmenvnocms
Heymenue paboratb CoueraHne HaBBIKOB CtpemiieHne Kak MO>KHO
CaMOCTOSITETTLHO CaMOCTOSITEIILHOM paOOThI MO/ Yare nposBIsATh
PYKOBOJICTBOM U KOHTPOJIEM CaMOCTOSITENILHOCTD B
nejarora pabote
HTorosasi 1THarHocTHKAa
Husxuii yposens | Cpeonuii yposern Buicoxuit yposens
Kpumepuui 1: Bradenue cneyuanbHoti mepmMunoiocuu
Cnaboe 3HaHUE Hesnauntensuble npoOensl B 3HaHUM | OTCyTCTBHE TPOOEIIOB B
TEPMHUHOJIOTHUH Kypca TEPMHUHOJIOTHUH Kypca 3HAHUH TEPMHHOJIOTHH
Kypca

Kpumepuii 3: Ilpaxmuueckue ymenus u HablKU, npedycCMOmMpeHHble NPO2PAMMOL

Kpumepuui 5: Camocmosamenvrocmo

CtaOble HaBBIKU YMepeHHOe MpOsIBICHHE BricokopaszBuToe ymeHue
CaMOCTOSTEIILHOM pabOTHI CaMOCTOSITEJIFHOCTH B paboTe CaMOCTOSITENIBHO, 03
HOMOIIX TIeJarora,
BBIINIOJIHATDH 3adaHUs

2.5. MeTonnueckne MaTepuaJibl

Ha 3anaTHAX UCONB3yIOTCS caeayroue GopMbl U METO/Ibl pealln3aliy IPOrpPaMMBI.

Paznuunbie popmbl yaueOHOM  pa®oThl  (BUJ ~ 3aHSTHUSI)  CYIIECTBEHHO  IOBBIIIAIOT
3¢ (GeKTUBHOCTh 3aHATUH M HHTepec oOywaromuxcss K HUM. Ilporpamma mnpeaycmarpuBaer
UCIIOJIb30BaHUE (PPOHTAIBHOM, MHIMBUAYAIBHON, TPYNIOBOi popM yueOHOM paboThl yyaIuxcs.
®poHTanbHas popMa IpeArnonaraet nojady ydeOHOro Marepuaia BCeMy KOJIEKTUBY YJalUXCS.
WnpuBuayansHas (opMa mIpearnonaraeT caMOCTOATENbHYH paboTy ydameroca. Ilpu stom
NEAaror OKa3bIBacT y4allleMyCs TaKyl IIOMOIb, KOTOpas HE IOAABIISIET €ro aKTUBHOCTH U
CHOCOOCTBYET BBIpAOOTKE HABBIKOB CAMOCTOSITENIbHOW pa®oThl. B Xome rpymnmoBoil paboThl
y4aIluMCs IPEOCTABIAETCA BO3MOKHOCTh CAMOCTOSITEIILHO IOCTPOUTH CBOKO pabOTy Ha OCHOBE
MPUHIINIA JESTebHOCTHOTO MoJXxoja. ['pynmnoBbie 3aHATUS MO3BOJISIOT BBHINOJIHATH CIOXKHbBIE
TpyZoeMKHe paboThl ¢ HAaMMEHBIIMMHU 3aTpaTaMy Marepuaia u BpeMeHH. [Ipu 3Tom Kakiblit
oOyyaromuiicss oTpabaTeIBaeT NMPUEMbl Ha OTAEIHHOM (parMeHTe, KOTOPbIM SBISETCS YacThiO
LIEJIOTO U3JIeIHS.

Ecnu roBoputh 0 ¢dopmax ydeOHBIX 3aHSATHI, TO OCHOBHas macca y4eOHOro BpEMEHHU
OTBOJUTCSl Ha JIEKIIMOHHO-TIPAKTUYECKUE 3aHATHUSI, IZI€ ONTUMAIbHO COYETAIOTCS TEOpUs U

MMPAKTUYCCKUC YIIPAKHCHH.




[ToMuMoO ek W TMPAKTHYECKHX 3aHITHH TporpamMma IpeaycMaTpUBaeT BBICTABKH,
KOHKYPCHI MPO(EeCCHOHATBHOTO MAaCTEPCTBA, TECTUPOBAHHUE.

B mporpamme npeaycMOTpeHbI KOHTPOJIBHBIE Yachl TIOCTE U3YYeHUs Kaxaoro Oimoka. Ha
9THX 3aHATHAX IEJaror MPOBOJUT TECTHI, aHKETUPOBAHHE, BHUKTOPHHBI, BHICTABKH C IICIIBHIO
BBISIBIICHHSI KAUECTB 3HAHWH, YMEHUH, HABBIKOB 00YYarOIINXCSL.

Urto kacaeTcsi METOZ0B pabOThI, TO MPOTrpaMmMa MPEANoIaraeT COYeTaHus PernpOIyKTHBHON
¥ TBOPYECKOU JIeATeIbHOCTH. BO BpeMsi 3HaKOMCTBA ¢ HOBBIM MAaTEPUAIIOM JCSITEIbHOCTh HOCUT
PENPOYKTUBHBIN XapaKTep, TaK KaK ydalluecss BOCIPOU3BOIAT 3HAHUS U CIIOCOOBI ICHCTBHIA.

3aHATHUS 110 POrpaMMe MPOBOAATCS HA OCHOBE OOIIUX MEIarornYeCKUX MPUHITUITOB:

1) [IpuHIMI JTOCTYITHOCTH U TOCIEAOBATSIBHOCTH IMPEIIoaracT MmoCTpOeHHE yueOHOTO
nporiecca OT MPOCTOTO K CI0KHOMY.

2) YdeT BO3pacTHBIX OCOOCHHOCTEH — COAEp)KaHWE M METOAUKA PabOThl TOJUKHBI OBITH
OPUCHTHUPOBAHBI Ha JIETell KOHKPETHOT'O BO3PAcCTa.

3) [lpuHIKMn HArISAHOCTA MPEANoJaracT MIHPOKOE HCIOJIb30BAHUE HAMNIATHBIX H
TUTAKTHYECKHUX ITOCOOUH, TEXHUIECKUX CPEACTB 00YUCHUS, IETAIINX Y4eOHO-BOCTTUTATEIBHBIN
npoiiecc 6osiee 3HPEKTUBHBIM.

4) TIpyHIUIT CBSA3M TEOPHUHM C MPAKTHKOH — OpPraHMYHOE COYCTaHHE B PaboOTe C JACThbMHU
HEOOXOUMBIX TEOPETUUYSCKUX 3HAHUH U TPAKTHUECKUX YMEHUH M HABBIKOB.

5) IpuHIHMIT Pe3yIbTATUBHOCTH — B IIPOTPaMME JIOJIKHO OBITh yKa3aHO, YTO y3HAET U YeMy
HAYYUTCS KaXIbIil peOeHOK.

6) [TpuUHIKMIT aKTYaJIbHOCTH MPEINOoaracT MaKCUMAIbHYIO MPUOIMKEHHOCTh COICPKAHUSI
IPOTPaMMBI K PETbHBIM YCIIOBHSIM JKU3HH U JCSATCILHOCTD JIETCH.

7) TlpuHIMI AeATEILHOCTHOTO MOAX0a — JIF00bIe 3HAHHUS MPUOOPETAIOTCsT PEOCHKOM BO
BpEeMsI aKTUBHOM JIESTEIBHOCTH.

8) IMpuHIKMIT KyJbTYpPOCOOOPA3HOCTH OCHOBBIBAETCS HA IIEHHOCTSX PErHOHAIBHOM,
HAITMOHATLHOW ¥ MUPOBOH KYJIBTYPBI, TEXHOJIOTHYECKH PEATU3YETCS IO CPEJCTBAM KYJIbTYpPHO-
CPEIOBOTO IOIX0/1a K OpTaHU3aIH JISATEITHHOCTH B JITCKOM 00hEeINHEHUH.

9) IIpuHIMIT TAPMOHKUH TPOCTOTHI M KPACOTHI JIGKHUT B OCHOBE JIFOOOTO BU/IA JCSITEIBHOCTH,
OJTHOBPEMEHHO SIBIISIETCS KPUTEPUEM TBOPYECKOW ACSITENLHOCTH W PE3ylbTaTOM B IpoIlecce
CaMOPa3BUTHS TBOPUYECKUX CITOCOOHOCTEH.

3aHATHS CTPOSITCS TAKUM 00pa3oM, 4TOOBI yUaluecsl CO3HATEILHO M aKTUBHO OBJIAJICBAIIH
3YHamu, 9To0Bl Y HEX pa3BUBAlach TBOpPUYECKAas aKTUBHOCTh M CAMOCTOSATEIHHOCTh. TOMBKO C
YY4E€TOM JTHUX MPHUHIUIOB MOTYT OBITh JOCTUTHYTHI BBICOKHE pPE3yabTaThl B OBJIAJCHUU

06y’~IaIOH_[I/IMI/IC${ SHAaHUSAMU U MTPAKTUYCCKUMHU HaBBIKAMH.



[legarornyeckue TEXHOIOTHH, UCIIONB3YEMbIE 110 TporpaMMe «becnuioTHbIe ieTaTeNbHbIe
anmapaTtb»)

Texunonorust AuQGEepeHIUPYEMOT0 OO0YUICHHS CIIOCOOCTBYET CO3/JaHUI0 ONMTUMATIBHBIX
YCIIOBUUM N7l Pa3BUTHUSI MHTEPECOB M CIOCOOHOCTEH ywamuxcs. MexaHu3MOM pealn3aliuu
SBIISIFOTCS METO/Ibl MH/IUBUTyaJIbHOTO 00YUYEeHHS.

TexHonorus JMYHOCTHO-OPUEHTUPOBAHHOIO o0yueHust — 3TO OpraHu3anus
BOCIIUTATEIBLHOTO TPOIECCa Ha OCHOBE TJIYyOOKOrO YBaKEHHUS K JIMYHOCTH peOEHKa, ydére
OCOOCHHOCTEH €ro MHAMBHUAYAJIbHOTO Pa3BUTHS, OTHOIICHHUS K HEMY KakK K CO3HATEIbHOMY,
MOJIHOMPAaBHOMY M OTBETCTBEHHOMY YYaCTHHKY O0pa3oBaTeiIbHOro mporecca. ITo
dbopMUpOBaHUE TIEIOCTHOH, CBOOOJHOW, PACKPENOMIEHHON JUYHOCTH, OCO3HAIOIIECH CBOE
JIOCTOMHCTBO U YBayKalOIEH JTOCTOMHCTBO U CBOOOY APYTHUX JIIOJIEH.

TexHonoruss mpoOiieMHOr0 OOYYEHHUS CTAaBUT CBOEH MLIENBI0 pPa3BUTHE MO3HABATEIbHOM
AKTUBHOCTH U TBOPUYECKON CaMOCTOSTEIBHOCTH ydaluxcs. MeXaHu3MOM peallu3aliu SBISETCS
IIOMCKOBBIE METO/Ibl, IPUEMA MOCTABKU IO3HABATEJbHBIX 3ajjay, OCTABUB IEPE] YyHal[UMUCS
3a/1a4y, KOTOPYIO OHH BBINIOJIHSIOT, UCIOJIb3YSl UMEIOIINECS Y HUX 3HAHUS U YMEHUS.

TexHonorust pa3BUBAIOIIEro 00y4YeHUs, IPU KOTOPOM TJIABHOM IIEINIBIO SIBISIETCS CO3JaHHe
YCIOBUU UIsl  Pa3BUTHS  TCHUXOJOTHYECKHX OCOOEHHOCTEH: CIIOCOOHOCTEH, HHTEPECOB,
JUYHOCTHBIX KayeCcTB W OTHOLIEHUH MEXAy JIOAbMH, IPU KOTOPOM YUWUTBHIBAIOTCS U
UCIIOJIb3YIOTCSl 3aKOHOMEPHOCTH Ppa3BUTHsI, YPOBEHb U crnocoOHocTH uHauBuayyma. [loa
pa3BUBAIOIIMM OOYy4YE€HHEM IIOHUMAETCs HOBBIM, AKTUBHO-JEATENbHbIM crocold oOyueHwus,
UAYIIUH Ha CMEHY 00bSCHUTENbHO-WIIIOCTPATUBHOMY CIIOCO0Y.

TexHonoruu COTPYAHUUYECTBA PEATU3YIOT PABEHCTBO, IMAPTHEPCTBO B  OTHOILEHUSAX
nexarora u pedenka. [legaror u ydamyecs COBMECTHO BbIpaOATHIBAIOT LENH, COAECPKAHUE, JAIOT
OLICHKH, HaXOSICh B COCTOSIHMM COTPYIHUYECTBA, COTBOPYECTBA.

310poBbecOeperaroniie TEXHOJIOTUN — CO3[JaHHe KOMIUIEKCHOM CTpaTeruu YimydlleHHs
3/10pOBbsl y4allMXcs, pa3pabOTKa CUCTEMBI MEp IO COXPAHEHHIO 3/I0pOBbs JAETEH BO BpeMs
o0yudeHus U BbIpaOOTKA 3HAHUN U HaBBIKOB, KOTOPBIMHU JIOJKEH OBJIAJIETh YUaIllUKCS.

WNudopmanroHHble TEXHOJIOTUH, UCTIONIb3YIOINE CIeIaJIbHbIE TEXHUUYECKNE
UH(OPMALIMOHHBIE CPEICTBA: KOMIIBIOTEP, ayIU0-, BHJI€O0-, TEJe- CPEACTBA O0YUECHHUS.

Hcnons3oBanue MIEePEUNCIICHHBIX TEXHOJIOT U XapaKTepu3yeT LETOCTHBIN
oOpa3oBaTenbHbIl mpouecc U sBiseTcs (GOpMOIl oOpraHuzanuu yd4eOHOM U TBOPUYECKOM
NeSITeIbHOCTH, /1€ KaX/Iblil peOEHOK He TOJIBKO 00ecneunBaeTcs MoJIHOM cBOOOA0H TBOPUECKOM
UHUIMATHBBL, HO M HYXJIAeTcs B NPOAYMAHHOM cTpaTerud, oTOOpe CpEeACTB BBIPAXKEHUS,

IJIAaHUPOBAHUHA OCATCIbHOCTH.



Cnoco0bl OLleHMBAHNSI YPOBHS TOCTUKEHU A Y4aIIUXCH

Ilenarornyecknii MOHUTOPUHT

1. Merox mpeABapUTEIBHOTO KOHTPOJIA (AaHKETUPOBAaHWE, JIMATHOCTHKA,
HaOJII0JICHUE, OTPOC).

2. Merop Tekyiero KOHTposs (HaOr0IeHue, BeICHUE TaOJIUIIbI PE3YJIbTaTOB);

3. Merox TeMaTH4ECKOro KOHTPOJIS (TECTHI, OMPOCHI);

4. Metoa UTOrOBOTO KOHTPOJISl (COPEBHOBAHMS).

A Tak xe (opMaMu MOJBEJCHHUS UTOTOB IO JAaHHOW MpOrpamMMme SBISETCA y4dacTHe
00y4aroIuxcsi B COPeBHOBAHUAX M YUICHUUYECKUX HAYUHO-TEXHUYECKUX KOH(DEPEHIIHSIX.

JononuurensHas o0meoOpazoBaTelbHas IMporpaMMa COCTOUT U3 pa3jIMyHbIX
pasnenoB, B KaXIOM W3 KOTOPBIX OyayT TMPOXOIUTh Pa3IUYHBIE MEPONPHUATHS,
HaIpaBJICHHbIC HA BBISIBICHUE PE3YJbTATOB, T.€. MPOBEPKH MOTYYECHHBIX 3HAHWUN, YMEHHH,
HABBIKOB. JTO OyAyT COpEBHOBAaHUS MEXAy KOMaHIaMH JeTed, WHTEIUIEKTyalbHble OO0W,
pelIeHre KeWCOoB, 3allUTa WHIAUBUIYAIbHBIX U KOMAHIHBIX TBOPYECKUX MTPOCKTOB.

Jist oLleHUBaHMS Pe3yIbTaTOB OCBOCHUS 00pa30BaTEIbHON MPOTPaMMBbI HCIIOIB3YETCS
OarIbHO-peUTUHTOBAsI cucTeMa. Bee muarHocTuyeckue 3a/1aHus OLEHUBAIOTCS MO 3aJaHHON
mkane OamioB. bamiapl HakamMBarOTCS MO Mepe BBIMOTHEHMS 3aJaHUil (TEKyUUX U
KOHTPOJIbHBIX). JIJIS TOABEACHUS WTOTOB 3a TOJ] UCIOJB3YETCS PEUTHHTOBas TaOJuIa, B
KOTOPOU YYUTBIBAOTCS HE TOJIBKO PE3YJIbTAThI IO KOHTPOJIBHBIM H TEKYIIUM 3aaHHSIM, HO U
UX TUYHOCTHOE pa3BUTHE.

Jns  ¢ukcanmu  pe3yapbTaTOB  OCBOGHHUS  YYalIUMHCS  JOIMOJHUTEIHHOU
00111€00pa3oBaTeIbHON MPOrpaMMbl pa3pad0TaHa WHTEpPAKTUBHAS TEXHOJIOTHS TOJICUYEeTa
OayutoB: 3apaboTaHHbIE OaIbI yUaluecs 0OMEHHBAIOT Ha «CKUJICHD», TO €CTh «yMeHus». [Tox
KOKIBIA TPEAMETHBI MOIyNTb- TOTPYXKEHHE pa3padoTaH COOTBETCTBYIOIIMMA CKHUJIC-

HIOOLIPEHHE.

ITo KOJIMYCCTBY Ha6paHHI)IX CKHJICOB MOXHO BBIACIIUTDH JIYYIINX KOHCTPYKTOPOB, JIYUIIHUX

MPOTrpaMMUCTOB M Jydmux muwiota. Ha ocHoBanuu maHHOro oTOOpa (OPMUPYIOTCS KOMaH/IA,

KOTOpass COCTOUT H3 3-x CIICHUAJIMUCTOB: KOHCTPYKTOP, MPOrpaMMHUCT U IHUJIOT. B kxomanmax

yqamuecs o6yqaroT051 HpOCKTHOﬁ ACATCIIBHOCTH, pa60Ta51 Haa BOINIOIMICHUEM NACHU COOCTBEHHOT'O

IIPOEKTa, KOTOPBIH MOTOM 3aIIMILAIOT Ha UTOTOBOI KOH(pEPEHIINH B yupexaAeHUH. CKUICHl MOXKHO

3apa0aThIBaTh B TEUEHHE IEPBOrO 3Tala pealu3aluy nporpaMmsl. Takum o0pa3oM ¢ IOMOIIbIO

CKHJICOB IIPOUCXOOUT HpO(I)eCCI/IOHaJ'ILHOC CaMOOIIPECACIICHUC YUallIUXCs.



Cucrema HayHcJIeHUs 0AJ1JI0B 1o 00y4eHu st

IHoayroaue Bua KoHTpOJIS

Ounenka

1-e IIpoMeKyTOYHBI KOHTPOJIb. IIpakTuka.
NrtoroBeiii  Tect «OCHOBBI ~ KOHCTPYHMPOBAHHS,

IIpOrpaMMHUpPOBAHUA U ITUJIOTUPOBAHUA

B Tecre 20
BOIIPOCOB. 1 BOMpoC —
1 Oamn

20 u3 20 — 25 GamwoB

UToro 3a 1-oe nosyroamne

5 0anoB

2-¢ UTorosblii KOHTpOJb. IlpakTmka. 3amnmra

MHAWBUAYAJIbHBIX ITPOCKTOB.

MaxkcumanbHoe
KOJINYECTBO OawioB — 75

Kpurepuu onieHkH

1. OaoB
2 0aioB
3 0aioB
4, OaoB
5 OaoB
6 0aioB
7 0aioB

HToro 3a 2-oe mosxyroaue 75 6a10B

HToro 6as10B 3a 1-b1ii roa 100 6ass10B




2.6. Ciucok JiuTepatrypbl

Jluteparypa aid neparora
benunckas 1O.C. Peanuzanus THUIOBBIX MaHEBPOB UETBIPEXBUHTOBOI'O BEPTOJIETA.
MonoaexHslii HaydHO-TeXHMYeCKUM BecTHUK. MI'TY um. H.D. baymana. DnektpoH.
KypH. 2013. Ne4. Pexxum noctyna: http://sntbul.bmstu.ru/doc/551872.html
I'yposiHoB A. E. MoaenupoBanue ynpaBieHHs KBajpokontepoM MHXeHepHbIl BECTHUK.
MITY wum. H.D. Dbaymana. OmnektpoH. xypH. 2014 Ne8 Pewxum nocryna:
http://engbul.bmstu.ru/doc/723331.html
Edbumos. E. Ilporpammupyem kBampokonTep Ha Arduino: Pexum pocryna:
http://habrahabr.ru/post/227425/
WucTuTyT TpaHcnopTa u cBsi3u. OCHOBBI a3pOJMHAMUKHU U TUHAMUKU 1ojera. Pura, 2010.
Pexxum JIOCTyTa:
http://www.reaa.ru/yabbfilesB/Attachments/Osnovy_ajerodtnamiki_Riga.pdf
KanataukoB A.H., Kpumenko A.Il., TkaueB C.b. [JomycTtumple TpOCTpaHCTBEHHbBIC
TpaeKopuu OECIUIOTHOTO JIETATEILHOTO aNlapaTa B BEPTUKAIbHON IUIOCKOCTH.
Hayka u o6pazoBanue. MI'TY um. H.D. baymana. Onexrpon. xypH. 2012. Ne3. Pexxum
noctyna: http://technomag.bmstu.ru/doc/367724.html
MapteiHoB  A.K. DOxcnepumeHTanbHas — a’poaumHamuka. M.: ['ocynmapcTBeHHOE
U371aTeIHCTBO 00OPOHHOM MpoMbinuieHHOCTH, 1950. 479 c. 13. Mupomnuk U.B. Teopus

aBTOMaTHueckoro yrpasieHus. Jiuneitnslie cucremsl. CI10: ITurep, 2005. 337

Jlutepatypa s yyamuxcsi

1.

2.

3.

['opckuii B. A. «Texanueckoe koHcTpynpoBanue» / B.A. T'opckuii. - M.: [lpoda, 2010

r.;

3n06uH B. JI., 3ycman A.B. «Mecsn nox 38é€3n1amu panrazun» / B.JI. 3no6un, A.B.

3ycman. — Kumunes, 2006 r.;

Komotunos B., CaBunkuH B., HWsamoB 10., Tpedunon .,

Py3akoB B. «Texanueckoe MOJAEIMPOBAHNUE U
KoHcTpyupoBanue» / B. Konorunos, B. CaBunkus, 0. UBanos, @. Tpedunos, B.

Py3zakos. - M.: IIpocsenienue, 1983 r.

HNHuTepHeT- pecypcsl

Jlexnu ot «Konrep-3kcnpece» https://youtu.be/GtwG5ajQJIvA?t=1344

https://www.youtube.com/watch?v=FF6z-bCo3TO0
http://alexgyver.ru/quadcopters/


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

ITpunoxxenue 1

Kanenmapusiii yue6Hbii rpaduk 1 rog o0yuenus

Ne mecsim umesio Bpems Dopma 3aHATHS Tema 3ansaTus Mecto ®opMa KOHTPOJISE

NMpoBeJIeHH NpoBeIeHU
A1 3aHATHS a1

Teopusa mynemupomopuuix cucmem. Ocnoewt ynpaenenus. Ilonémol na cumynamope.

1 becema-nexknmusi ¢ | 1T BBoanas nekuus o cogepkaHuu Kypcea. becena,
MYJIbTUMETUMHON TectupoBanue.
Ipe3eHTalUeH.
Bxonnas
JTMarHOCTHKA.

2 becena-nexuus. IT+ln IlpuHUuMDBI yipaBieHUs U CTPOEHUE [TpakTukym
HpaKTI/I‘IeCKOG MYJIBTHKOIITCPOB.
3aJlaHKe

3 becena-nexuus. 21+21 OCHOBBI TEXHUKHU 0€30M1aCHOCTH MOJIETOB ITpakTukym
[IpakTnueckoe
3aJlaHKe

4 Becena-nexmus. 1t OcHOBBI 351eKTpuuecTBa. JInTHii- NoIMMepHbIe
IIpakTrueckoe AKKYMYJIATOPBI.
3a/laHue

5 [IpakTnueckoe In [IpakTrueckoe 3aHATUSA € TUTHI- IOJTUMEPHBIMU [IpakTnueckas
3a/1aHue aAKKyMYJISITOpaMHu paboTa ¢ 3apsaHBIMU

(3apsika/paspsiaka/6araHCHPOBKa/XpaHEHHE) YCTPOMCTBAMH.

6 becena-nexuus. 21+2n  [lon€rel Ha cumynsTOpE. [Tonérsl Ha
IIpakTrueckoe CUMYJIATOPE.
3a/laHue

Coopxa u nacmpoiika keaopokonmepa. Yueonvie noiémel.



10

11
12
13
14

15

16

17

Becena-nexknus.

2120

OOyueHne HaBbIKaM MUJIOTUPOBAHUS

ITpakTHYecKoe KBaJPOKOIITEpa Ha MPUMEPE UTPYIIKH 3aBOJICKOU

3a/1aHKe cOopku

becena-nexkuus. 4n VYpasneHue 1on€roM MysbTukontepa. [Ipuanumn

[IpakTHyeckoe (GyHKIIMOHUPOBAHUSI MTOJIETHOTO KOHTPOJLIEpa U

3ananme arnrapaTypsbl yIpaBiIeHUS.

becena-nexuust. IT+2n  beckoiekTopHbIE ABUTATEIN U PETYIATOPHI HX

ITpakTHUecKoe xozna. I1naTel pa3BOAKY MUTAHUS.

3a/1laHue

becena-nexuusi. IT+2n  OCHOBBI HACTPONKHU MOJIETHOTO KOHTPOJLIEpa €

I[TpakTHYecKoe MOMOUIBI0 KoMIbIOTEpa. HacTpolika anmaparypsl

sanaHme yIpaBIeHUS

becena-nexuusi. It HNHcTpykTax 1o TeXHUKe 0€30MaCHOCTH MOJIETOB.

becena-nexums 2T [TporpammupoBanue kontepa Tello B Python

[IpakTrueckoe 4n [TporpammupoBanue kontepa Tello B Python

3a/laHue

[TpakTrueckoe 4n [TepBoie yueOHBIC TIONETHI: «B3IET/TIOCATKAY,

3a/1aHNe

IIpakTueckoe 41 [Tonétel: «ynepx»aHue Ha 3aJaHHOUN BBICOTEY,

3aj1aHue MEpEMENICHUS «BIEPEI-HA3a/1», «BJIEBO- BIIPABOY.
Pa30o0p aBapuilHBIX cUTYyalHi.

IIpakTHueckoe 4n BelnmonHeHUE NONETOB: «TOYHAS NOCA/IKa Ha

3aj1aHKe YAAJEHHYIO0 TOUKY», KKOPOOOUKay, «IEITHOKY,
«BOCBMEpPKay, «3MEHKay, «00JIET M0 KPYTy».

Hacmpoiika, ycmanoexa FPV — o6opyoosanus.
becena-nekmust. IT+2n  OcHoBbI BUAcOoTpaHcssuuu. [Ipumensemoe
IIpakTHyeckoe 00opyI0BaHue, €ro HaCTPOMKa.

3aJaHuc

[IpakTuueckas
pabora

YyeOHble TONAETHI

COopka u HacTporKa
KBaIpOKOIITEpa

[IpakTukym

Pa6ora c I1K
[IpakTukym

VY4eOHbIe TT0TETEI

Y4eOHBbIe TTOTETHI

V4eOHbIe TT0TETHI

[IpakTukym



18

19

20

21

22

23

Becena-nexknus.

[IpakTrueckoe
3a/1aHue
[IpakTuueckoe
3ajaHue

IIpakTrueckoe
3a/aHue

[IpakTuueckoe
3a/laHue

IIpakTrueckoe
3a/laHue
[TpakTryeckoe
3a/1aHNe

IT+2n  YcTaHOBKA U MOJKIIOYEHHUE PAIUONIPUEMHUKA U

4

BHJ1€0000PYI0BAHUSI.

ITunotupoBanue ¢ ucnonb3oBanuem FPV-
000pyI0BaHUA.

Iunomuposanue u apoghomo- u sudeocvemxa.

1t+4n

1120

11+4n

1T+3m

IInnotupoBanue

AspodoTochEéMKa MECTHOCTH

BungeocnremMka MeCTHOCTH

Hrorossie COPCBHOBAHMA 110 CTaHAapTaM

WorldSkills Junior

IIpakTukym

[IpakTukym

[IpakTukym

[IpakTukym

[IpakTukym

[IpakTukym



Kanennapusiii yue6Hb1l rpaduk 2 rog o0ydeHus

Mecdll YHucCJI0

Bpems

DopMa 3aHATHS

NMPoBeIeHUs

3AHATHA

Kou-
BO

Tema 3anarus

Mecto
NMpoOBeAeHUs

dDopMa KOHTPOJIA

becena-nexuus ¢
MYJIbTUMEAUIHO
1 Ipe3eHTalNEH.
Bxomnas
JUarHOCTHKA.

becenma-nexmus.
[IpakTnueckoe
3aJlaHue

becena-nexmus.
[IpakTueckoe
3aJJaHue
becema-mexmus.
IIpakTnueckoe
3aJJaHue

becema-mexmus.
[IpakTrueckoe
3aJJaHue

1t

1121

2121

1t
21

1t+1o

Ilnanupoeanue npoekma
Wuctpykrax mo TexHuke OezomacHoctu. IIpaBmiia

BbIOOpa TmpoekTra. BBegeHne B OeCHMIOTHYIO

aBUALINIO, B APOHOCTPOECHUE.

Onucanue KBaJIpOKONTEPOB, HUX I[PUMEHEHHUE.
3HAKOMCTBO €  CHUMYJISITOPOM  IIOJIETOB  Ha
KBaJIpOKOIITEPE.

3amuTa npoeKTa.

IIpoexkTrpoBaHue pambl KBaJIpOKONTEPA

Hauano paGoTsl Hax cOOpKOI KBaApOKONTEpPA,
cOOpKa paMbl KBaJIpOKONTEPa COTIACHO
MHCTPYKLUH, TalKa JeTanei.

PaboTa ¢ mpocThIM HHCTPYMEHTOM (OTBEPTKaA,
MacCcaThku).

OobyueHnue ynpagienuto 6ecnuiomusvim 1emamenvHoim annapamom. Coopka pamot mooeau.

becena,
TectupoBanue.

[IpakTukym

[IpakTukym

[IpakTrueckas
pa0ora.

[IpakTukym



10

11

12

13

14

15

16

becena-nexmnus.

becenma-nexmus.

[IpaxkTueckoe
3aJlaHue

IIpakTnueckoe
3a/1aHue

becena-nexnus.

becena-nexknus

becena-nexnus

[IpakTHueckoe
3a/laHue
IIpaxTueckoe
3a/1aHKe
IIpaxTueckoe
3a/laHKe

2T

2T

21

21

2T

2T

2T

41

4

4m

beckoyIeKTOpHBIE JBUTATENIM U HUX PETYJIATOPSI
Xoza: YCTPOMCTBO, 1810)505000500038 150:
(G yHKIIMOHUPOBAHHSL.

[Tnater pa3BoKH MUTAHUS: OOIIIEE YCTPOUCTRO,
XapaKTEPUCTUKH.
[Taitka  gBUrarene W peryyisiTOpoB,  IaiiKa

PEryjiiTopoB MW CHJIOBBIX IIPOBOAOB K IIJIaTaM
Pa3BOJAKHU IMATAHUA.

Pa6ora ¢ npocThIM HHCTPYMEHTOM (OTBEPTKA,
MaccaThku).

Coopxa cunogoi wacmu.

3HAKOMCTBO ¢ OECKOJUIEKTOPHBIMU JIBUTATEISIMU, UX
OTJIMYUSMH  OT  KOJUICKTOPHBIX  JIBUTATEJICH,
MIPEUMYIIIECTBA.

3HAKOMCTBO CO CXEMOW COOPKH JJICKTPOHHBIX
KOMITOHCHTOB KBaJIpOKOITEPA.

DNEKTPOHHBIC PETYIATOPHI 00OPOTOB.

[Tponomxenue padboThl HaJ COOPKOM KBAAPOKOIITEPA.
[Taiika 1 cOOpKa paAMOTEXHUYECKON CXEMBI.

YcTaHoBKa IBUTATENEH, IIOJIETHOTO KOHTPOJIIEPa,
IJIaThl Pa3BOJKH MUTAHUS, SJIEKTPOHHBIX
peryasiTopoB 000POTOB.

Hacmpoiika nemnozo konmponanepa keaopoxonmepa.

Teopus

Jlexusa

[IpakTukym

[IpakTukym

Pa6ora c [IK

[IpakTukym

[IpakTukym

[IpakTukym



17

18

19

20

21

22

23

[IpakTueckoe
3aJlaHue

[IpakTrueckoe
3a/1aHue
[IpakTnueckoe
3a/1aHHE
[IpakTueckoe
3a/I1aHHe

[IpakTueckoe
3a/laHue

IIpaxTueckoe
3a/1aHKe

[IpakTHueckoe
3a/laHue
IIpaxTueckoe
3a/1aHKe

21

21

21

1t+1no

1T+2n

121

1+2n

I+l

3HAaKOMCTBO c MOJIETHBIM  KOHTPOJIJIEPOM:
YCTPOMCTBO MOJETHOTO KOHTPOJUIEPA, IPUHLIUIIBI ETO
(GYHKIIMOHUPOBAHMS, HACTpOiKa KOHTpoJUiepa ¢
MTOMOIIBIO KOMIIBIOTEPA, 3HaKOMCTBO c
MpOrpaMMHBIM ~ OoOeclieueHueM Il  HACTPOMKH
KOHTpOJLIEpA.

[Ipogomxenue paboThl HaJ COOPKOI
KBaJ[POKOMTEPA.

[Taiika 1 cOopKa paAMOTEXHUYECKON CXEMBI.

YcTaHOBKa JIBUTATENICH, TIOJIETHOTO KOHTPOJLIEpa,
TUIATHl Pa3BOJKH MMUTAHUSL, DIICKTPOHHBIX
PETyIATOPOB 00OPOTOB.

Hacrpoiika MOJIETHOTO KOHTpOJUIEPA
KBaJ[pOKOMITEPA.

OOyuenne pabore Ha cumynarope. TecToBble
3aITyCKHU KBaJIPOKOIITEPOB.

OO0yueHue ynpaBJICHUIO KBaJAPOKOIITEPOM.

praBHeHI/Ie KBaAPOKOITCPOM: «BSJ'IéT/HocaI[Ka»,
«YACPIKAHUC HA 3aJIaHHOM BBICOTC», «BIICPCA-HA3a1»,
«BJICBO-BIIpaBO», «TOYHasA ITIOCaJKa Ha YIAAJIICHHYIO

Toqu>>,<<K0p06oqxa>>, «YCITHOK», «BOCBMEPKaA»,

IIpakTukym

[IpakTukym

[IpakTukym

[IpakTukym

[IpakTuxkym

[IpakTukym

[IpakTukym
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[IpaxkTueckoe
3a/laHue

becena-nexuus.
[IpakTueckoe
3a/1aHHe
[IpakTrueckoe
3a/laHue
[IpakTueckoe
3a/1aHHE
[IpakTueckoe
3a/1aHue

[IpakTueckoe
3a/laHue

[IpakTHueckoe
3a/laHue

«BMeiKay, «00JIeT IO KPyTy».

In Paz0op aBapHitHBIX CHUTYyalHi.

Ilpoexmuposanue 20n0uHOI mpacchwl.
It 3HAKOMCTBO C IPUHIIUIIAMHU TOCTPOEHUS Tpacc.

IT+3n  3amycku KBaJIpOKONTEPOB
2n Hactpoiika [IMJIOB 1 npoOHBIE MOJIETHI.

2n [Ipomomkenne  paboOTBl B CHUMYJSTOpPE IO
MOBBIIIEHUIO MaCTEPCTBA TMJIOTUPOBAHUS.
Kounxkypc
2n [IpoBeneHne TOHOYHBIX COPEBHOBAHUW  Cpeau
KOMaHJ, JONYUIEHHBIX K COPEBHOBaHUSM, B
IIOJIETHOM CHMYJISITOPE.
2n Taktuueckass ©Ooppba M TOJETHI B  paMKax

COpPEBHOBAHU I

[IpakTukym

Teopus

[IpakTukym
[IpakTuxkym

[IpakTukym

CopeBHOBaHME

CopeBHOBaHMe



IIpunoxenne 2
HToroselii Tect
«OCHOBBI KOHCTPYHPOBaHMSI, IPOrPAMMHUPOBAHNS U MAJIOTHPOBAHUS

4.Yto Takoe KBagpoxonrep?

1. 9TO OECHHIIOTHBIH JIETATENbHBIN anmapaT

2. OOBIYHO YIPABIISAETCS MYJITOM JUCTAHIIMOHHOTO YIIPABICHUS C 3€MIIH
3. MMeEET OJIMH MOTOP C JIByMs IpomeiiepaMmu

4. MMeEET YEeThIpe MOTOpa (WJIM MEHBIIIE) C YEThIPbMS ITPOTIEIIepaMU

5. B PoccuiickoM 3aK0HOIATEJIbLCTBE
YCTAHOBJIEHA MAaKCHMAaJbHas  Macca
KBaJPOKONTEPa He TPedyIomero

cw
‘ CHEeHATBHOTO pa3pelieHns Ha MoJIeThl:
3 1) mo 250 rpamm 2) no 500 rpamm
: 1 2 : 3) mo 1000 rpamm 4)
6. Ha xapTuHKe npeacTaBjieH KBAJAPOKONTEP H
CXeMaTHYHO NMOKA3aHO HATIPABJIEHNE BPAlleHUs

BHHTOB. YKaKi BepHOe HanpaBJeHUe JIBHKEHH ST
cwW «BIIEpen» KBAPOKONTepa:

1)12)23)3

7. YTo0 TaKoe 3JIeKTPOHHBII pery/asaTop 060poToB?

1. YCTPOMCTBO JAJIs1 YIpaBiIeHUs: 000pOTaMU 3JIEKTPOJIBUTATEN S, IPUMEHSIEMOe Ha
paznuoyIpaBIsIEMbIX MOZEISAX C AJIEKTPUUECKON CUIIOBON YCTaHOBKOM

2. YCTPOMCTBO AJIsl yIIpaBJiIeHUs] 000POTOB PE3UHOMOTOPHOI'O JIBUTATENs

3. YCTPOMCTBO AJIsl yIIpaBJiIeHUs] 000pOTaMU CEpBOMAILIMHKU

8. Kv-rating noka3sbiBaer:

1. CKOJIbKO 000POTOB COBEPIIUT ABUTATENb 3a OAHY MUHYTY (RPM)
IPY OTIpeIeIEeHHOM HalpsHKeHUU

2. €MKOCTb OaTapeu MUTaHUs KBaJPOKONTEpa

3. CKOPOCTB JIBIDKEHHSI KBaIpOKOTITEpa IO MPSIMOI

9. Pacuupyii Hagnuch: Turnigy Multistar 5130-350

1. 3TO JIBUTATENb € BBICOTOM 51MM, tuamerpom cratopa 30 mm u KV 350
2. 9TO JABHTATENh ¢ AHaMeTpoM cratopa 51 mm, BeicoToit 30 MM u KV 350
3. 3TO JIBUTATENb € AUaMeTpoM potopa 51 mm, BeicoToit 30 mm u KV 350

10. Pacumdpyii Hagnucb: Scorpion M-2205-2350KV

1. 3TO JIBUTATENb C AUAMETPOM cTaTopa22 MM, BeIcoToit 5 MM u KV 2350
2. 9TO JBHTATENh C AHAMETPOM poTopa 22 MM, BeicoTor 5 MM 1 KV 2350
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3. 9TO JABUTATENH C BRICOTOM 22MM, quameTpom cratopa 5 MM u KV 2350

11. Yem sy4ie ucnoJib30BaHUue 0€CKOJJIEKTOPHOIO IBUraTesi?

1. JydIiee COOTHOIICHHE Macca/MOIIHOCTD, ayurinee KIT/]
2. jerye

3. KOMITaKTHEE

4. MEHBIIE TPEIOTCSA

5. MPAKTUYECKH HE CO3/1al0T IMOMEX

12. TlapameTtp yka3bIBalOUIMii, HA CKOJIbKO MOJHAJICH ObI MPoNeiep 32 OAUH 000pOT
BOKPYT CBOeii 0CH € JAHHBIM HAKJIOHOM JIONACTH, €CJIH ObI OH IBUTAJICH B IVIOTHOM
BelllecTBe, HA3bIBACTCH:

1) Scrutch 2) Pitch 3) Patch

13. Pacmmdpyii uudponoe o603HayeHue nponeiiepa pasmepom 10x4,5:

1. [lepBas mudpa B MapkupoBke 0003HAUACT IIar BUHTA B IIOWMax, a BTOpas
— IWaMeTp BUHTA

2. [TepBas undpa B MapkupoBKe 0003HAYAET TUAMETP BUHTA B AI0iIMax, a BTopast —
JTUAMETP OTBEPCTHS O] OCh MOTOPa

3. [TepBas undpa B MapkupoBKe 0003HAYAET TUAMETP BUHTA B AI0iIMax, a BTopast —
miar BUHTa

14. IlocMOTPH HA PUCYHOK M YKAKU, KAKHM CJI0BOM OTMEYEH TAHTAK:

C )v“w Yaw

Roll n -
Roll 1
Pitch & -

IHocmoTpu Ha
PHMCYHOK M YKAaKH,

KaKHMM CJIOBOM OTMEYCH KPEH:

1) Roll 2) Pitch 3) Yaw
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15. MocMOTPH HA PHUCYHOK U YKAKH, KAKAM CJIOBOM 0003HAYaeTCsl phICKAHUeE:

1) Roll 2) Pitch 3) Yaw

16. Kak pacumdpoBbiBaercsi abopeBuarypa FPV?

1) HocuMmast kamepa 2) oJeThl 0e3 ynpaBieHus 3) BU OT IEPBOTo JIUIa

17. MoaéTHbIi KOHTPOJLIEP — ITO:

1. ANEKTPOHHOE YCTPONCTBO, YIPABIISAIOLIEE TIOJ0KEHUEM KaMePhI J1JIs 3alIUCU BUJIEO
2. 3EKTPOHHOE YCTPOUCTBO, YIIPABIISAIOLIEE MOJIETOM JIETaTEIbHOIO annapara.
3. AIEKTPOHHOE YCTPOUCTBO JJISl CBSI3U Yepe3 CIIYTHHUK

8. UYro Takoe npouenypbl ARM u DISARM? Kak onu Beinosusiroresa? ARM —

9TO

DISARM - 310

9. Yro mesaTh ecu KBAJAPOKONTEP YIAPUIICS O 3€MJII0 U MOTePsiJI ynpaBjienue?

1)

2)

3)

4)

5)

10. Yto obs13aTesnbHO HY:kHO poBepuTh IIEPE/] BbLIIETOM?

a. 3aTAHYTOCTb r'aeK MPOMEJJIEPOB U OTCYTCTBHE OOITAIOLINXCS MPOBOJIOB
b. 3apsa akkyMyJIsSTOPOB M PAaBUIILHOCTh YCTAHOBKH MPOIEILICPOB
C. Kpemnenue u nenocTHOCTB 3aIUT NPONEIUIEPOB

11. Yro HEJIb34 neaats Bo Bpems nojera?

1.

2.
3.
4

CrosTh cOOKY OT 30HBI OJETOB

JIBUraTh CTUKaMU B KpaHHUE MOJIOKEHHUS
MenjieHHO JIeTaTh

Jletatp BbIIIe COOCTBEHHOTO POCTa

12. Yto penarhb cpa3y nocje npusemiaeHus?

1.

2.
3.
4

CdororpadupoBars Ha TenedhoH

BBIKITIOUNTH MyNBT

[TonoiiTu K KONTEPY U OTKIIOUYHUTH ero LiPo akkymymsTop
Disarm u npoBepuTs ra3s
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MeToanuyeckne MaTepUuaJIbl

10 HHAUBHUIYAJIBLHOMY CONMPOBOKICHUIO
AOCTHKEHHSI JIMYHBIX Pe3yJIbTAaTOB
00y4Jaroumuxcs

1. 1 Asxkera mist
obOyyaromerocs 2
Juct
JTOCTHIKCHUH

[TopTdonmo odyuaronierocs.
Jwnarnocrka.

Tect @unnurca (IKOIbHON TPEBOKHOCTH).

o &~ WD

Tect «MccnenoBanue MIKOJILHOM MOTHBALIUN

Anxema no eviaenenuio cknionnocmeu u unmepecos yuawuxcsa no /JOOII « BIIJIA»
®U obyuaromierocs

4. S mpennmodnTaro 3aHUMAaThCS TEXHUKOU (71a WIIH HET).

5. MHe HpaBUThCS AeNaTh YTO-HUOYAb CBOUMHU PYKaMH (a WM HET).

6. MHe Oosble HpaBUTCS IPHIYMBIBATh HOBBIE CIIOCOOBI B BBIIIOJIHEHUH KaKOW — JTHO0
paboTHI (12 WU HET).

7.Korna s muiaHupyro 4To-HUOY/Ab, S MPEANOYNUTAIO JeNIaTh 3TO CAaMOCTOSITENIbHO, 0€3
Ybeil — TM00 MOMOIIH (7]a UK HET).

8. S mpuHMMaro pemeHus (OBICTPO, MEAJIEHHO).
9. Co MHOI MOXKHO COTPYIHHMYATh (A2 UM HET).
10. S npeamounTaro pemarb BOIPOCH (CaM, COBETOBATHCS C IPY3bSIMU).

11. S BBICKa3BIBAIO CBOE MHEHHE HE3aBHCHMO OT TOTO, KAKHE JIFOJM MOTYT €T0
YCIBIIATE (A2 WU HET).

12. Mue ObIBaeT CKy4yHO_(4acTo, peaKo).

13. Homa B cBOOOIHOE BpeMs s (YHTAr0, OTABIXA0, 3aHUMAIOCh
MHTEPECYIOIINMU MEHS JIEIaMHt ).

Pegrexcusnasn kapma

®U olyuarorerocs

18. Uemy 51 HaydwiIcs Ha 3aHATUAX?

19. byny nu npogonxarh
3aHATHUS B CIAEAYIOMIEM TOTy?
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20. Hax yem emé "Hamo
nopaboTars?

21. I'ne nmpuronsarcs
MOJTyYEHHbIC 3HAHUA?

22. 3a 4TO MOKeIIb ce0s MOXBAJINUTh?

Kapma pazeumus memanpeomemnuix pesynomamos /JOOI1
«bBI1JIA» (3anomHsAeTCs B KOHIE y4eOHOTO roja)

O®OU yuamerocs

MeTtanpeameTHble pe3yiabTaThl pa3BUTHSL:

z

COACPIKAHUC Ja HET

1 | umeer IICPBOHAYAIBHBIC ITPCACTABJICHHA O HC6XOI[I/IMOCTI/I

MPUMCHCHHA MaTCMATHYCCKHUX MO,Z[GJ'ICIZ IIpyu pCIICHUH 3a/1av;

2 ymeeT HOI[6I/IpaTL IMPUMCPLI U3 J)KU3HU B COOTBETCTBUU C

MaTeMaTH4YeCKOM 3aﬂaqel71;

3 | yMeeT HaXOAUTh B yKa3aHHBIX HCTOYHMKAX MH(POPMALIHIO,
HEOOXOIUMYIO JUTSl PEIICHHSI MATEMaTHICCKUX TTPOOIIeM,
MIPEJICTABIISITh €€ B IOHITHON (hopMe; yMeeT BOCIIPUHUMATh

3aaa4u ¢ HCIIOJIHBIMU U U30BITOYHBIMH YCIOBUAMU;,

4 | yMeeT MOHMMATh M UCIOJIb30BAaTh MaTEMaTUYECKHE CPECTBA
HarJsJHOCTH (TpaduKy, TuarpaMMbl, TaOJIUIbL, CXEMBI U JIp.)

JJI WITFOCTpallu MaTEMAaTUUCCKUX (I)aKTOB, HOHSITI/Ifl;

5 YMCCT IIPUHHUMATDH BBIABUHYTYIO T'HIIOTE3Y, COTJIAIIATLCA UIN

HE COIJIamIaThCs C HEM;

6 | ymeer BOCIpHHHMATH Pa3IMYHbIC CTPATETHH PEIICHUS 33/1ad,

MPUMCHATH MHAYKTHBHBIC CIIOCOOBI PaCCyKACHUA

7 | moHUMaeT CYIIHOCTH aJITOpUTMaA, yMECT JIEHCTBOBATH 110

TOTOBOMY QJITOPUTMY;

8 | ymeer mpuHUMAaTh FOTOBYIO 1I€JIb HA YPOBHE y4eOHOM 3aauu;

9 YMECTC MPUHUMATDH TOTOBBIHM IJIaH JCATCIIBHOCTH, HaHpaBHeHHOﬁ

Ha pCIICHUC 3a/]a4 UCCIICOBATCIILCKOI'O XapaKTCpa,
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10| moHMMaeT MpUYMHBI yCcIieXa/Heyclexa CBOCH eI TENbHOCTH,

11| crpout paboTy Ha MPUHIMIIAX YBAKEHUS U JJOOPOXKEIATEIBHOCT I

12| nposiBNsieT HACTOMYMUBOCTH B JIOCTHKCHUU 1IN,

13| oOcyxkaaet mpoOIeMHBIE BOTIPOCHI C MEarorom;

14| cpaBHUBaeT pe3yabTaThl CBOCH JIEATEIBHOCTH C Pe3yabTaTaMH

JIPYruX y4aiuxcs;

15 onpeacsICT YCIICIIHOCTD BBIMMOJIHCHUS CBOCTO 3aJIaHUS B JUAJIOT

YUUTEIIEM;

16| BcTymaer B O6eceny U 0OCYKICHUE HA 3aHIATHH U B )KH3HHU.

Hroro

14-16 nonOXKUTENHEHBIX OTBETOB — BHICOKHI YPOBEHb (DOPMHUPOBAHHS
METanpeIMETHBIX Pe3yJIbTaTOB,

11-12 nonoXUTENbHBIX OTBETOB — CPEIHUN YPOBEHB
(dhopMupoBanus, 7- 8 MOTOKHUTEIHHBIX OTBETOB — HU3KUI
YpOBEHb (HOPMUPOBAHHUSL.
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