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[HACHOPT ITPOI'PAMMBI

HanmenoBanue
00pa3oBaTebLHON NpOrpaMMbl

JomonnuTensnas o0ueodpaszoBareibHas o01epa3BuBaroIas
IporpamMMa ColMalbHO-T'YMaHUTapHOI HanpasieHHoCTH JleTarommas
pobotorexnuka ¢ «I'eockan [MTuonep muun»

HanpasnennocTs

Texnuueckasd

|

Tun nporpammsl

ObuiepazsuBatoias

ABTOP-COCTABHTEIDL

ITepsyxuna Mapus CepreesHa

|
|

[Tean [Tpuobienne oOyualomWMUXcs K HAayuHO-TEXHHYECKOMY TBOPUYECTBY
[OCPESACTBOM O3HAKOMJICHHS HX ¢ MPUHIUIIAMHU JEACTBHSA H OCHOBAMHM
yTIpaBJIeHHS OeCcTIHIOTHLIMH aerarejbHbIMH anrapaTaMu.
dopmupoBaHue HENOCTHOrO MHPOMNOHMMAaHHA H  COBPEMEHHOTO
HAyYHOTO MHPOBO33PEHHUS.

3anauu Obyuaronque:

- O3HaKOMHTH 06)"‘EEIK)T_]IH.‘(CH C I/ICTOPHCFI BO3HHKHOBCHHS
OeCMUIOTHEIX JTeTaTeThHBIX anmnaparoB;

- JlaTh IlIepBOHaA4YallbHbIE TIPCACTABIEHHA O KOHCTPYKIHAX,
MCXaHHU3MaXx, UCTIONIB3YEMBIX B OecITHI0THLIX JICTATEIBHBIX armnaparax,
HX HasHAUCHHH. CPCICKTHBAX Pa3BHUTHA,

- 00Y4YHTh OCHOBHBIM IIpHeMaM COOPKH M IPOrpaMMHPOBAHNS
OECUIOTHOTO JIeTaTe/IbHOTO annapara:

- crnocofcTROBaTE  (OPMUPOBaHMIO — OOLUCHAYYHBIX U
TEXHOJIOTHYECKHX HABBIKOB KOHCTPYWPOBaHHs. [POCKTHPOBAHUS,

OpOrpaMMUpPOBAHHSL:

- MO3HAKOMMTL € [paBujamu Oe3onacHoi  paboTel ¢
HHCTPYMCHTAMH,  HEOOXOJUMBIMH  TIpH KOHCTPYUPOBAHUH
KBaAPOKOTNTEPA;

= [t]OpMHpOBaTL 3HaHHA OCHOB TEOPUH NOJIETd, HNPAKTHYCCKHX
HaBLIKOB OJUCTAHIIHOHHOI'O YIIPpABJICHHA OecnmuIoTHOTO NEeTATEeNLHOTO
amnrmapara:

- o0yuarp HaBbIKaM  ITHJIOTHPOBaHWS  OECHHIOTHOTO
JeTaTeNIbHOTO anmnapaTra;

- (opmupoBarh  YMEHMS W HaBBIKH  BH3YAJIBHOTO
MHIOTHPOBAHKS OECIIIOTHOTO JISTATeIBHOrO anapara;
- cnocoGerBoBath  GopMHpOBaHHIO — 0DmIeyYeOHBIX M

YHHBCPCA/IbHBIX HaBBIKOB ([!)OPM}'JTH]JDBE&TB memH  ACATENbHOCTH. |

MIaHAPOBaTh €€, OCYIIeCTBIsiTh  Oubnauorpaduyueckuii  MOMCK,
HaxoAuThk u 0OpadareiBaTh HEOOXOTUMYIO HHPOPMAIUIO H3 PA3THYHEIX
UCTOYHHUKOB, BKmovas MUntepuer, u ap.);

- PacCMOTPETH BONPOCH! MpakTHdeckoi 3naunmoctd BILIA B
’KU3HU YeoBeKa;

- HAYUMTh NIPUEMAM Peain3aliH TEXHHYECKAX MTPOCKTOB,

— O3HaKOMHTH C TpaBuIaMu  Oe3onacHoid  pabortel ¢
HHCTPYMEHTAMH.

Pazsusarouue.

- PassuBarh y 0OyYaIOLIMXCS TBOPYECKHE CIOCOOHOCTH W
HHTEpeC K 3auaTHsaM ¢ ['eockaH

-
J



[Tnonep Munu:

- pa3BUBaTh HIKEHepHOe
KOHCTPYHPOBAHHS, IporpaMMHUPOBaHUA "
OecrnuIOTHOTO JIeTaTeIBHOTO aniapara;

MBITIJIICHHUE, HaBBIKH
MUJIOTHPOBaHHs

- pa3BUBaTh MBICIUTENbHBIE, TROPYECKHE, KOMMYHHUKATHBHBIE
CIIOCOOHOCTH,

- pa3sBUBATH TBOPYECKYI) WHHITHATHBY U CaAMOCTOATEILHOCTD;

= Pa3sBUBATL MCIIKYIO BHUMATECI/IBHOCTD,
AKKYPaTHOCTE H HSOGPGTBTGHBHOCTB;

- COJIEUCTBOBATh PasBHUTHIO JIOTHHYCCKOI'O MBIIIIJICHHUA 1

MOTOPHUKY,

naMAaTH,

- pa3BHBaTb BHUMAaHUE, pE€Yb, KOMMYHHKATHUBHBIC
CIMOCOOHOCTH:

- pa3BUBAThb YMEHHE MPUHMMATHL HECTAHIAPTHBIE DEIIEHHS B
rpoliecce KOHCTPYUPOBAHUS H TPOrpaMMHUPOBAHHUS;

- pa3BUBaTh HHTE/UIEKTYaJbHBIE M MPAKTHYECKHE YMEHHS,
CaMOCTOSTEIILHO NPUOOpeTaTh M MPUMEHATE HA IPAKTHKE M1OJIyYEHHbIE
3HAHHA.

Bocnumameoupie:

- BOCIHTHIBaTH yMeHHe paboraTh B KoMaHze, >(dexTHBHO

pacmpeaensiTh 003aHHOCTH;

- BOCIIUTBIBATH TBOPUYECKOE OTHOIICHHE K BEITIONHACMOM pabore;

- BOCIOHTBIBATH  CAMOCTOSTEIBHOCTh,  AKKYpPaTHOCTh  H
BHUMATEJILHOCTEL B pa60Te:

- (hopMupoOBaTE KOMMYHHKATHBHYIO KYIBTYPY:

- (dopmupoBarh HOTPeOHOCT, B TBOPYECKOH JEATEIBHOCTH,
CTpEeMJICHHE K CAMOBBIPAKEHHIO Yepe3 TeXHHYeCKOe TBOPUECTRO..

®opma 00ydenusd

Ounas (Teopus, MpakTHKa), OYHas ¢ IPUMECHEHHEM JUCTAHIIHOHHBIX
TEXHOJIOTHH,

®opma OpraHH3aIni
00pa30BaTeIbHOrO Npolecca

rp}fHHOBBIC 3aHATHA ¢ HHIUBHUAYAJIBHBIM MOAX010M

Bo3spacrtHas kaTeropus

10-16 net

Kareropus coctosiHuA | JleTH ¢ OCHOBHOI rpynIoi 310poBbs, JAETH ¢ OrpaHHYCHHBIMA
310POBbA BO3MOXKHOCTSIMHU 3/I0POBbS

[Tepuon peasiM3auuy | 4 roga

00pa3zoBaTeNbHOMN TPOTpaMMBbl

[IponomkuTeIbHOCTE 2 pasa B Hesedto 110 45 MuH — 1 rog odydenus

pC€aln3allil  M[IporpaMMhbl B
gacax

2 paza B Henento 1o 90 MuH — 2-3 rog obydeHHd o
2 pasa B Heienio no 90 MuH — 4 rog oby4eHus

CBenmennss 0 KBaTM(pUKALIUH
rnejarora

[lemaror JIOTIONTHUTEIBHOTO obpazoBanus, HPOLLIC/IIHH
npohecCHOHANTBPHYIO MMOATOTOBKY 110 HampaBieHHIO «PoboToTeXHHKa»
WK TIeJIaror, UMEIOLHil negarorndyeckoe npoguasHoe oOpasoBaHue U
KYpPCBI MOBBIIIEHHA KBaTH(pHUKAIMH 110 Hanpasiienuo PodoTorexnuka
WIH TPOIIEANIEro Kypchl oneparopa OeCHHIOTHBIX JIETaTeIbHbIX
annapaToB M UX IPOrpaMMHPOBAHHA.

Yucno aereit, oOyuaronmuxca B | 6-10 gen
rpymnie

CrnpaBka 0 coctosHuH | He TpedyeTcs
3/10POBbS

MecTo peain3aliuni

MAY J10 «Baraiickuit HeHTp clIOpTa U TBOPYECTBAY, LIKOJIBI palioHa
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1.LKOMILVIEKC OCHOBHBIXUXAPAKTEPI/ICTI/IK ,IlOHQJIHHTEJIBHOﬁ
OBIIEOBPA3OBATEJBHON OBULHIEPAZBHUBAIOIMIEU IMTPOI'PAMMBI
«KUBEP-ITATPY JIb»

I.1.IlosicHuTE IbHAS 3ANHCKA

[Tpejuiaraemas JoNoIHATe bHAs 00weoOpa3oBateibHas oOmepasBUBaioIas nporpavMma
«Jletaromas pOBOTOTEXHHUKA Y HMEET COLHANBHO-TYMaHHTaPHYIO HalIPaBJICHHOCTh H
npenHa3HaveHa Juls peamnianuu Ha 6aszax wkon Baralickoro paiiona.

OOGyueHue HPOBOAUTCS B OYHOMH (popMe 1 OIHOIH € MPUMEHEHHUEM JIMCTAHUMOHHBIX
TCXHOJIOTHH.

Jlononaurenbnas obuicobpaszosarelbHas obmepa3BHBaromas nporpamma «Jleraromas
poGoToTeXHIKa» pa3paboTaHa B COOTBETCTBHU ¢ HOPMATHBHO-IIPABOBLIME JIOKYMEHTAMH!

- ®enepanpabiM 3akonom Poccuiickoit @enepanuu o1 29.12.2012 Ne 273 «O6 obpasoBann
B Poccuiickoi enepaunu;

-TTpukazom Munnpocsemenus Poceun ot 09.11.2018 N 196 "O6 yreepraenun Ilopsiika
OpraHu3allid M OCYIUECTBICHHA 00pa3oBaTeTbHOH JEATENHHOCTH [0 JONOIHHTE/ILHBIM
o6GueoGpasosatensab nporpammam’ (3apernctprposano B Munrocre Pocenn 29.11.2018 N
52831);

- Tpukaszom Munnpocsemenus: Poccuiickoit @emeparmn ot 03.09.2019 Ne 467 «O06
vrepxkaenun  LleneBoil  MOJemH  pa3sBHTHA PETHOHAILHBIX  CHCTEM  [IONOTHHTEILHOTO
obpa3oBanus JIeTel »,

- Ilucbmom MunoGpuayku Pocemm ot 18.11.2015 Ne(09-3242.  «Metoauyeckne
PEKOMEH/IAILHH 110 TPOSKTHPOBAHHIO JOMOIHATENBHLIX OOIIEPasBUBAIOLLUX IIPOrPAMM »:

- Caullunom  2.4.3648-20:  «CauuTapHO-3MHACMHUOIOTHICCKHE — TpeOOBaHHA K
OpraHu3aIMsIM BOCIHTAHUS W OOYYeHMs, OT[bIXAa W O3/A0POBICHHUS JETeH W MOJIOLCKH» OT
28.09.2020 r;

- Ipukazom Munobpuaykn Poccnn or 23 asrycra 2017 roga Ne 816 «O0 yTBepKIeHHH
[Topsiaka MpUMEHEHHs OPraHW3AIMAMH, OCYMIECTBIAIOIUMH 00pa30BaTC/IBHYIO AEATCIBHOCTD,
37IEKTPOHHOTO O00YYeHHA. JUCTAHLMOHHBIX 00pa3oBaTEIbHBIX TEXHOIOTHH TMPH peann3aliy
o0pa3oRaTeNbHLIX IPOIPAMM »;

- KoHuenus pa3suTis JOTOIHUTETBHOTO o0pazopanust aerei 1o 2030 roxa (yreepiiena
pacriopsikerueM npaBuTenbersa PO or 31.03.2022r. Ne678-p.);

-IlucemoM  Musnnpocsewerns PO ot 19.03.2020 r. Ne T'JI-39/04 «O nanpasieHHn
METOJMYECKHX  peKkoMeHaanmit»  MeToJM4YecKHE  PEKOMCHJaUMH 1O peanu3aluu
06pa3oBaTeqbHBIX [POrpaMM HAYaIbHOTO 00Lero, OCHOBHOTO OOMIEro, cpeiHero oduero
00paszoBanus, o0pa3oBaTENBHBIX TPOTPaMM CpeHEro MpodecCHOHAIBPHOrO 00pa3oBaHud U
JOTIONTHATETRHBIX 06I1e00pa3oBaTe/LHLIX IPOrPaMM C IPHMEHEHHEM IMEKTPOHHOro 00ydeHHs U
JIMCTAHIMOHHBIX 00pa30BaTE/IbHBIX TEXHOOTHH.

-PacniopszkenneM Munnpocsentenus Poccun ot 18.05.2020 Ne P-44 «O6 yTRepikaeHnH
METO/IMYECKMX PEKOMEHIAMA I BHEAPCHHA B OCHOBHBIE 0Opa3oBaTelbHbie [POrpaMMbl
COBPEMCHHBIX [IH(PPOBBIX TEXHOIOTHI».

- Pexomenmanusamu Munnpocsemierusi Poccun 1o opramsanuy 00y4eHHS Ha J0MY ¢
HCIIOJIL30BAHMEM JMCTAHIMOHHBIX TexHonormii. (https://edu.gov.ru/distance).

PoGoroTexnuka — 9TO  TeXHM4YeCKas  Hayka, M3ydawomias  aBTOMaTH3alMIO
MPOM3BOJCTBEHHBIX M HHBIX CHCTEM MpH momolnu podotos. IlpeanosaraeT mpoeKTHpOBaHHUE,
CO3JaHUE M MCIONL30BaHWE POOOTOB /ISl B3aUMOJCHCTBHA C BHEINHCH Cpenod BBITTOTHEHHA
pa3mHYHbIX 33/1a4 0e3 ydacTus denoBeka. Lleap poOOTOTEXHHKH - CO3/aBaTh MALIMHBL, KOTOPbIE

MOI'YT noMoraThb " nmoMoraThb mosM. PoboToTexHuka 00beTUHAET
obnacTu MamIHHOCTPOCHHA. 3.1'1CK'I'pOTEXHHKl‘LHHd}OpMaTHKH, MEXaTpOHUKH, DITEKTPOHHKH, Onom
eJIMIHHCKON HHXKCHCDHH, BRIYHCTUTENLHOMN TEXHHKH. CHCTEM yrpaBJaCHHS,

pa3paboTKu MPOrpaMMHOro 00ecleueH s, MATEMATHKH ¥ T.JL.
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Oco0eHHO B MOCTEHEE FO/Ibl 3HAUMTEIEHO BO3POCIIA MOIYISPHOCTL MAJIBIX OCCIHITOTHBIX
JeTaTebHBIX AllapaToB ¢ AMCTAHIMOHHBIM YIPABACHHEM, B YaCTHOCTH MYJIbTHKONTEPOB. K
ecay paHblie OECTHIOTHRIE JeTaTelbHbIe anmnapaThl BOCOPHUHUMAINCE OOJILIIMHCTBOM JIHOJICH
JHING KaK BBICOKOTEXHOJIOTHYHbIE HTPYLIKH, TO Ceiiyac cuTyauus H3MeHuIach. MHoTHE H3 HTHX
allllapaToB HCHOIb3YIOTCS JUIA BBIMOJTHEHHS CEPhe3HBIX 3agad: (OTO- M BHICOCHLEMKH,
HAOMTIOASHUS W MOHUTOPHHTA Pa3iudHBIX OOBEKTOB, IIPOLECCOB M HBJICHUH, B TOM 4YHCIE
HalO/0IeHHe 334 TPYAHOIOCTYIIHBIMH 00BEKTaMH, a’poOoTOCHhEMKH, JOCTABKH HEDOIbLINX
rpy30B ¥ JIp. IHTeHCHBHOE BHEJPEHHE MYJIbTHKONTEPOB B HALLY OBCEIHEBHYIO JKU3HB TpeOyeT,
4yTo0bI NOJIB30BaTEIM 00/1ajadl 3HaHMSMH B 00JacTH YIpaBJIE€HHS, NPOrpaMMHPOBAHHA,
co3aanus U o6cyKHBaHNS OECTMIIOTHBIX JTeTaTeTbHBIX aNaparToB, 4To OyAeT cnocoOCTBOBAThH
OBICTPOMY Pa3sBHTHIO OTPACIIH.

HanpaBiaennocrs  nporpammsel.  Jlannads  nporpaMva  HMMeEET  TEXHHYECKYIO
HAMPaBIeHHOCTE,  JIMIHOCTHO-OPHEHTUPOBAHHAS, JIMYHOCTHO-3HauuMas  oOpasoBaTenbHas
JIeSITENIbHOCTD.

AKTYAJILHOCTH U 11€/1€C000PA3ZHOCTD JIONIOIHATEILHON 001epa3BHBalOIIei
HpOrpaMMBbl.

KoHCTpyupoBaHue, MUIOTHPOBAHUE, W IPOI'PAMMHEpOBaHHE OECMTUIOTHBIX JETATE/IbHBIX
anmapatop Oonplne, YyeMm JApYrue BHIBI JAEATENbHOCTH, MOATOTABIHBAIOT IIOYBY AU Pa3BUTHS
TEXHHYECKHX crocoOHocTel 00yyaromuxces. TexHuuecKoe 1eTCKOe TBOPYECTBO ABISETC OTHIM
M3 BAKHBIX CIIOCO0OB (POPMHPOBAHUS HPO(ECCHOHATRHON OpHEHTAIHH TeTel, cnocoOCTByeT
Pa3BHUTHIO YCTOHYMBOrO HWHTEpeca B TeXHHKe W HAyKe., 4 TakKe CTHMYJIHpYET
palMoHATH3ATOPCKHE H M300peTaTeabCKue CIIOCOOHOCTH, I0ITOMY JaHHas IPOrpamMMa ABIACTCA
AKTYaJbHOM.

AKTYanbHOCTH JAOTIOTHUTEIEHOM obureodpa3oBaTeIbHOI JONOJIHUTE/IbHOM
obmepassuBatomeii nporpammbl  «Jleralomas poGotorexHuka ¢ I'eockan [lmonep MuUHI
33KIKYAaeTCd B TOM, YTO B HACTOALIEE BpeMs BIANCHHE KOMITBIOTEPHBIMH TEXHOIOIHIMU
paccMaTpHBaeTCsA Kak BakHEHIIMH KOMIIOHEHT OOpasoBaHHMA., MIPAROMIMH 3HAYUMYIO pPOJb B
pelLICHUH MPHOPHTETHBIX 3afay o0pa3oBaHus — B QOPMHPOBAHHH LETOCTHOTO MHPOBO33PEHUH,
CHCTEMHO-HH(OPMAIIHOHHON KapTHHBI MUpPa, YYeOHBIX 1 KOMMYHHKAaTUBHbIX HaBBIKOB. JleTckoe
oowenmnHenne «Jlerawmas pobororexHuka ¢ [‘cockan [lmonep MuHH» TaeT BO3MOKHOCTD
[OJIYYCHHS] JOTOTHHTEILHOIO oOpazoBaHus, pemraeT 3a71aun pa3sBUBAIOLLETO,
MHPOBO33PEHUYECKOT0, TEXHOTOTHYECKOTO XapakTepa, 310poBLecOepeKCHHSL.

M3yuenue GecMIOTHBIX JICTATCIBHBIX ANIAPaTOB I103BOJIMT 00Y9at0OUMMCs O3HAKOMUTECH
C COBPEMEHHBIMH TEXHOJOTHSMH, Pa30BbET HX KOMMYHHKAaTHBHBIE CIIOCOOHOCTH, HABBIKH
B3AHMO/ISHCTBHSL, CAMOCTOSTENBHOCTL [PU NPUHATHM PCUICHUH, PAacKpOeT HX TBOPUYECKHH
NOTEH AL

JlanHas mporpamMMa JaeT BO3MOXHOCTD HCTIONB30BATh HH/TMBH Y IbHYIO GOpMy padoThl
C JIETBMH B 3aBHCHMOCTH OT MX HABBIKOB, [ICHXOJIOIMYECKUX M YMCTBEHHBIX BO3SMOKHOCTEH:
OJApEHHBIE J€TH U JISTH ¢ OrPaHUYEHHBIMH BO3MOKHOCTAMHA 3/I0POBBS.

IMenaroruveckas nmeaecoo0pasHOCTb [IPOIPAMMBI 3aKJIHOYACTCA B TOM, 9TO THO3BOISCT
00y4aroIMMesl Ha 3aHATHAX B MIPOBOH (OpPME PacKphITh MPAKTHYECKYIO LENeco00pasHOCThL
KOHCTPYHPOBAHHS, THIOTHPOBAHMS, MOENHPOBAHUE, HACTPOMKY H TMpOrpaMMHpOBaHHE
GeCHUIOTHBIX JIeTaTeNbHBIX annaparoB. OOydasce N0 JaHHOM mporpamme, pedara w3
obberuHenns «Jletaromas pobototexuuka ¢ 'eockan [TnoHep MUHHY OTKPOIOT Aist ¢e0s HOBbIE
BO3MOJKHOCTH U715 OBJIa/IeHUs. HABbIKaMH KOHCTPYHPOBAHU S, [IIIOTHPOBAHIA, MOJISTHPOBaHHE U
[IporpaMMUpOBaHUe DECITHITOTHBIX TeTaTeTbHBIX anmapaToB, pacliupsaT KpYr CBOHX HHTCPECOB.
Yepe3 BBINIOJHEHHE CIEeUHAbHbIX 3aJaHuil Ha HaOMIOJeHME, CPaBHEHHE, IOMBICIHBAHHE.
¢anTasupopanne. Popma Hrpel NO3BOJHT JCTAM pa3BUBAThCA Hamdosee yBJeKalelbHbIM H
MHTEPECHBIM 00pa3om, coBMelas none3noe u npuaTHoe. KoHCTpyrpoBaHust, NHIOTHPOBAHHUA.
HACTpOIiKa M POrPAMMHpPOBAHKE OECIIHIOTHEIX JICTaTeIbHBIX annapaTos ¢ ['eockanom [lnonep
Munn ofbequnsier B cebe 37eMEHTHI HWIPHI C  OKCIIEPAMEHTHPOBAHHEM. CIOCOOCTBYET
AKTHBH3AIIMH MBICTHTEILHO-PEYEBOM JAEATEIBHOCTH, PA3BUBACT KOHCTPYKTOPCKHE COCOOHOCTH
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H TEXHHYECKOE MBILIUIEHHE, BOOOpa)KEHHE W HABBIKH OOIIEHHUA, pacIlupAeT Kpyrosop, a Bce 3T0
[03BOJISET YCIELMIHOMY OCBOEHHIO YueOHOT0 MaTepuasa B mkoine. B Hactosinee Bpems B 00acTu
MeJaroTHKH W TCHXONOTHH yienseTcs o0co0oe BHHMAHHE JETCKOMY KOHCTPYHPOBAHHIO H
MPOrpaMMHPOBAHUIO.

Hosu3na u oTaHunTe/IbHAS 0CO0CHHOCTH NPOrPAMMBI COCTOMT B TOM. YTO H3YYCHHUC
GecMUIOTHBIX JIeTaTeNIbHLIX AaIlllapaToB Jd4eT BO3MOXHOCTL B JlaJibHEHIIeM OOBEIHHUTH
KOHCTPYMPOBaHHUE, MOJCIHPOBAHHE, MTHIOTHPOBAHUE W MPOTPaAMMHPOBAHKE B OJHOM Kypce, 4To
CmocoGCTBYET MHTEIPHPOBAHUIO HPEIOJABAHUSL TEXHONOIMM, HMH(OPMATHKH, MaTeMaTHKH,
(U3MKK ¢ pa3BHTHEM HHKCHEPHOTO MBIIIICHUS Yepe3 TeXHHIECKoe TROpUYECTBO. Takke moce ee
OCBOEHHA oOydJaromuecs nomyuar 6a3y 3Hanuit 1 YMEHUH, KOTOPLIE [TO3BOJIAT HM IIOHSTh OCHOBBI
yCTpoiicTBa GECIMIOTHOIO JIeTaTeIbHOTO annapara, [IPHHIUIE! paboThl BCEX €T0 CHUCTEM M HX
B3aHMOJICHCTBHUS, W3yUaT Ha peanbHO npuMepe (H3HKY TMoneTa, MOIydaT HABBIKH YIIPABJICHHS
OeCIUIOTHOrO JISTATEILHOrO allapaTa, Hay4arcs IporpaMMHpPOBaTh JIEKTPOHHEIE YCTPOHCTRA,
a TaK JK€ OCBOAT HOBOE MHTEPECHOE X000H.

B To e BpeMs HOBBIM /A VHAIHXCcs spisercs padora Hax npoekramu. B xozue padoTsr
HaJl NPOEKTAMH JE€TH HAYMHAKT YYUThCSH padoTark ¢ JONONHUTENRHON IUTEPATYpOil. A TakKe,
Onarogaps YHHBEPCATBHOCTH IAHHOH MPOTPaMMEl JIETH € OTPaHHUYEHHBLIMH BO3MOMKHOCTSIMH
37I0pOBBS ¥ OIapeHHbIe IeTH CMOTYT B3aUMO/1efiCTBOBATH IIPH BBIIOJHCHUH 3a1aHUH.

Uner akrusuas pabora mo oOydueHnio pelst ananu3y coOpaHHOro Marepuana H
apryMeHTAllud B [PABHIBHOCTH BBIOOpa maHHOTO Martephaina. B Xozie 3aHATHA [OBBILACTCA
KOMMYHHKATHBHAA aKTHBHOCTh KaXA0ro peOdeHKa, [NPOMCXOAMT PAa3BHTHE €TI0 TBOPYECKHX
CIOCOOHOCTEH.

[IporpaMma WCTMOTB3YET PasHOYPOBHEBBIM TOAX0A B €€ peanusauns. Kakiablii
obydaromuiics HMeeT BO3MOXKHOCTh OCBAWBAaTh IPOrpamMy [0 TPeM YPOBHAM O00ydeHus:
cTapToBoro, 0a30BOro. MpOABHHYTOrO. Takxe HOBH3HA MPOTPaAMMBI  OTIPEJIEIISETCS
BO3MOKHOCTBI) CO3JIaHHA BBICOKOOCHAIEHHBIX MECT Ul 3aHATHH M HCIOJb30BaHMUS
060pyIOBaHuUs, KOTOPOE IIO3BOJICT H3y4aTh JUCHHIUTHAY «poOOTOTEXHHKA» Ha 0OJIEE BBICOKOM
ypoBHe. GopMUPOBATH HEOOX0IUMBbIE TPAKTHUECKHE HABBIKH.

Lennocmy O0anHOI npozpammel 3aKII0YACTCS B TOM, 4TO COJEpKaHHE NPOTrpaMMbl
CIUIAHUPOBAHO [0 MPUHLMIY OT I[POCTOT0 K CIOXHOMY, 4TOOBI MOMOYbL OOy9aroluMcs
[OCTEMEHHO, IIar 3a IMaroM OCBOUTbL OCHOBHBIE MPHHIIAIEI KOHCTPYUPOBAHESL, MOICIHPOBAHMS,
MUJIOTHPOBAHMSA W NPOTPAMMMPOBAHUS,  PACKpBITL B cebe TBOPYECKHE BO3MOKHOCTH H
BO3MOKHOCTH CaMOpeaIn30BaThCs B coBpeMenHoM mupe. ObpasoparensHas cucteMa ['eockan
[Tiorep MUHH TIpE/TIaracT TAKMe METOJMKH U TAKHE PEIICHHS, KOTOPBIC [IOMOTAF0T CTAHOBHTHCH
TBOPYECKH MBbICISIMME, o0ydaror pabore B KOMaHIE. JTa CHCTeMa TMpeUiaraerT JeTsaM
npoGaeMbl, JaeT B PYKH WHCTPYMEHTBI, TTO3BOIAIOMINE UM HAHTH CBOE COOCTBEHHOC PCLICHHC.
Braromaps 2ToMy  y4alllHecs HCHBITBIBAIOT  YAOBO/JILCTBHE IOUIMHHOTO  JOCTHIKEHHS.
CamMocrosTebHas paboTa BHITIONHSETCS O0yYalommMucs B GopMe MPOEKTHOH JeATebHOCTH.
MOYKeET OBITh WHIAMBHAYAIBHOH, MapHOH U I'pyIIoBoH. BblnojHeHHe NpoeKToB TpedyeT OT
VYalMXcsl IIUPOKOrO [MOUCKA, CTPYKTYPHUPOBAHWA ¥ aHAIM3UPOBAHHA JOTIOJHHTE/ILHOM
napopmaruu o Teme. g onapeHHBIX AeTEH MpelyCMOTPEHbL! JONOIHHTC/IBHBIE 3aJaHust B
KaXxaoM pasaesie yueOHOro IUlaHa, BBINOJIHASA KOTOPBIE, AETH CMOIYT COBEPIICHCTBOBATH CBOM
HABBIKM M BBINIOJIHATH 3aJaHMs BBICOKOTO YPOBHS CIOKHOCTH. Takue 3afanud NMPHUBEACHLI B
npunoxernn «[Ipaktukymer» (Ipunoxenue 1). dus obyuyarommxes ¢ OB3 npeaycmotpen
MHIMBHIIYa/IBbHBIH [1JIaH COTIPOROXKICHUA Ha 3aHATHH ([[pnnoxenne 2).

Ocobennocmu opeaHu3IaUUU 00pA306AMETbHOZ0 npoHecca

- Craprossiil yposens (1 roa o0yueHns): 03HaAKOMHTEILHEBIA dTalm NOArOTOBKH. JleTn
3HAKOMSATCS ¢ KOHCTPYKIMeH OecnunoTHOro feTaTenbHoro anmnapara. (U3MKOH monera,
OCBAMRBAIOT a3bl YIPABIEHUS KBAAPAKOIITEPOM. 3aHUMAIOTCS IPOrPAMMHUPOBAHUEM HA 3a/IAHHYIO
TeMYy, KOHCTPYMPYKOT, MCIIOJB3Yys CXeMbl. 3ayHCIeHHE Ha [JaHHBIH ypPOBEeHL OOyYeHHA -
csoboanoe. Bospact obyqaromuxces Ha JaHHOM yposHe — 10-11 net.

— BasoBbrii ypoBenb (2 - 3 roa oby4enus): a 1anHblil ypoBeHb 3a4MCIISIOTCS ydalllHecs
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00111e06pa30BATEBHBIX LIKOJI, TIPOIIEUIHE YIeOHbIH MaTepHal CTApTOBOTO YPOBHA WU YCTICIHO
BBITOJTHUBIIHE KOHTPOIBHBIE HCIIBITAHUS CTAPTOBOro yposHs. Ha 310M STare oCylIeCTBIACTCA paboTa,
HAIPAB/IEHHAS HA PA3HOCTOPOHHIOIO JIOTHYECKYIO M TeXHHYCCKYHO MO/IMOTOBKY H OBMANICHAE OCHOBAMH
TEXHHKH KOHCTPYMPOBAHHsI H NPOTPAMMHMPOBAHHS, & TAKKE BBIIOJIHEHHC KOHTPOJIBLHBIX TECTOB UL
3auMCIICHIS Ha POJIBMHYTHIA ypoBeHb. Bo3pact oOyuatoryixces BTOporo roja obOyuenus — 12-13 er,
TpeTbero rosia 06ydenus — 14-15 ser.

— TlpoaBunyTeii ypoBenb (4 roa ofydenusi): NPETyCMaTpHBACT yrIyOJNeHHOE HM3YYEeHHE
TEXHMYECKOH  (IIPOrPAMMHPOBAHHE) CTOPOHLI  KOHCTPYHpOBaHMs. —['pymmbl  [IQHHOTO  YPOBHA
KOMIUTEKTYFOTCS M3 YHC/a OJAPEHHBIX M CMOCOOHBIX JeTed M TMOAPOCTKOB, MPOLISIIHX HAYAILHYIO
MOATOTOBKY H BBIIOMHHBIIMX KOHTPO/IbHBIE TECTHPOBAHHS NPEBLIYINX YPOBHETH oOyuenus. Bospact
00y4YarOIIXCsl HA TAHHOM YpoBHe — 16 7eT..

Ha Bcex ypOBHSX IIOITOTOBKH [1€PEBOJI B IPYIITY CIICIYIOIIEr0 roia NPOH3BOAUTCA PEHICHACM
[le1arora Ha OCHOBAHHH BbIIIOJIHEHHsI KOHTPOIBHBIX HCIIBITAHHI HA KAKIOM JTalle MOATOTOBKH.

[Tocne HPOXOKIEHHS BCeX YPOBHEH MOJINOTOBKM M0 JIaHHOH IPOIpaMMe, eCTh BO3MOKHOCTL
riepexo/ia Ha CJICIYIOIIYEO CTYTICHb 00y4eHHs ¢ IPHMEHEHHEM KBATPAaKOITepa ['eockad [ l1oHEp MUHH.
Anpecar nporpammel: 1etu 10-16 et
CpoK 0cBOCHHSI IPOIPaMMBbI: [IPOIPaMMa paccunTana Ha 4 rona oOyueHHsl.
®opma obyueHHsi H BHAbI 3aHATHI:: dopma oOyueHHs — OuHas. OYHAd C TPHMCHCHHEM
JIUCTAHITHOHHBIX TEXHOIOT .

[Iporpamma peamsyeres Ha Gase MAY JIO «Barafickuil ICHTp CrOpTa H TBOPYECTBA.
TaKsKe BO3MOXKHA peanmsaius B ceTeBoit hopme Ha 6aze MOAY Baraiickas COII (zgorosop o
cereBoM B3aumoyeitctum Ne 1 ot 11.01.2019 1.).

IIpu ouHoil dopme OCBOEHHA TPOrpaMMa peanus3yeTcs B rpyniiax obyuaronmxes 10-16
neT. CocTa IpymIibl — IOCTOSHHbINA.

MuHHMATbHAA HATOIHAEMOCTb TPYMIIBI — 6 denosek (3 Hux 1 ywammiics ¢ OB3).
MakcHMa/TbHAS HAOTHAEMOCTh Tpybl 10 yenosek (13 Hux 2 yyamuxcs ¢ OB3).
3aHsTHS MPOBOATCS 2 pa3a B HEENO 10 | akajieM4ecKoMy Yaca JUis CTapToBOro ypoBHA, 2 paza
B Hemeqd No 2  akajeMHdYeckoro daca Juii  0a30BOro M IPOJABHHYTOrO  yPOBHA.
TIpOOTKUTEILHOCTD aKa/[@MHYECKOT0 yaca — 45 MHHYT. Of1ee KOIMYECTBO YACOB M0
nporpamme — 72 u 144. Bo Bpems 3aHSITHI NPeJyCMOTPEHbI MEPEphIBLI M0 10-15 munyT A1
PA3MHHKH M OTAbIXa a3, 15 MuHYT mocie 3aHATHIl He00X0JHMBI Il HpPHBEIeHHs

pabouero mecra B IOPSI0K, YOOPKH KBajipakontepa.

B ciydae peanmsaniy MporpamMmbl € HCIOJIH30BAHHEM JIHCTAHIMOHHBIX TEXHOJIOTHI
0Gpa3oBaTeBHEIN TpoLece opranusyeres B GopMe BHACOYPOKOB HIH npe3eHTanuil, KOTopble
Mejaror IpeJBapUTENbHO TOTOBHT B COOTBETCTBUM ¢ Temoil. OOyudaiomme MaTepHalbl
OTIIPABNIAIOTCA OOYYArOIMMCS TH00bIM YIOOHBIM JUIS HHX criocoboM, Ilpu HEOOXOJAUMOCTH
[l€[arOroM MPOBOATCS MHAMBALYATbHBIC KOHCYIbTAUMH ¢ 00YUAIONMMHACS C UCIOMB30BAHHEM
npuiokenus Zoom, Viber. KOHTpOIb BBIOTHEHHS 3aJaHUH (UKCHPYETCs TOCPe/ICTBOM
(OTOOTUETOB, BHACOOTHETOB, Pa3MEIIAeMbIX ICTbMHU H (MK POJMTEISIME) TIO HTOTAM 3aHSTHSA B
rpymne Viber umn WatsApp. Obmenue ¢ poAUTE/IsMH H IETbMH BEJICTCS B IPYTIIC Viber win
WatsApp. KosdecTBo 3aHsTHHi B HEIENO — COITIACHO YPOBHIO oOyuenus. 3aHATHA OyayT
OpraHH30BaHBl HHIMBHAYaTbHO B CBOGOIHOM pexkume. Mesxly 3aHATHAME POIUTENAM HYKHO
opranu3oBath Amst pebenka 10 MHHYTHBIH TIepepbiB, BO BpEMsi KOTOPOro MOMOHH pebeHKy
BLITIONHATL HECIOKHBIE yNpakHeHHs — (QU3MHHYTKY. OOCYAuTb IpOIIENIEe 3aHATHE,
BBITTONHSEMblE 3a1anust. Tarke NpeaycMOTpeHbl myOnukanud (GOTOOTYETOB H BHICOOTYCTOB
MpOIIE/IIAX [IPOBEPKY IMENAroroM B Tpymnie OOBCAHHEHHA B corpanpHoil cetu Ilpm
BO3MOKHOCTH H OCHANIEHHOCTH KOMIBITEPHOH TeXHHKOI H crabuabHoi cerbio HHTEpHET,
NpUMeHsieTes IPOrpaMMa-CHMYJISTOD FPVFreerider, jniss oTpa0OTKH HaBBIKOB TOJETOB IPH
nmucTaHMOHHOH (popme obydenmns. [IporpaMmy MOKHO YCTaHOBHTBH, Kak Ha nepcoHabHbIH
KOMITBIOTEp, TIIAHIIET, TaK M Ha cMapTdoH, rie YYeHHKH MOTYT B n0b0e Bpemst MPOXOAUTh
TEeXHMKY 110JIETOB OeCTMIOTHBIX JIETATENIPHBIX aNlapaTos.



Ipeobaadarougue Ghopmel opzaHu3auuu yuebHo2o0 npoyecca TpPyNNoBbie. BUIbI 3aHATHI
OIpelensoTes  couepanueM mporpamMbl.  OcHoBHOH — Qopmoit  oOydenust  sBjseTCH
caMmocTodaTenbHad TIpakTHYeckas padoTra, KOTOpas BBINOJHAETCS MaibIMH TpyNmamMu  HIId
HHIMBHAYAIbHO. B OCHOBHOM HCHOJB3YHOTCH JICKIMH, BHACO-YPOKH, MPAKTHYECKHE 3AHATHA.
MacTep-KJ1acchl H IKCIEPHMEHTHI. B KauecTBe HTOTOBBIX 3aHATHH [IPOBOISTCH 3alHTa IPOCKTOR.
ompoc, TecTHpoBaHWe. B mporpamme HMCHOJB3YIOTCA pa3iM4HbIe BHABI MeAarormyecKux
TEXHOJIOTHH: IpynnoBoro o0ydeHus, TpobGIeMHOTO 00y4deHMAs H TEXHOJIOTHsS IPOCKTHOU
ACATCTHLHOCTH.

Ipu o6yuenuu no 0aHHOI RPOZPAMME UCHOTBIVIOMCA CCOYIOH{UE MEMOObI:
¢  MuHH-IEKINHA;
e [IlpesenTtauuu;
o CamoctosiTebHbIe padOThL;
o MUrpsr:
e Buaeoypoxu;
o llpaktnyeckas pabora;
» TBOpuecKHe MpOEKTHI;
o KoJIeKTHBHbBIC U HHAMBHIYaIbHbIE HCCIICIOBAHUA;
» Macrep-Kknaccsl:
e  OTKpBITBIC YPOKH.

[TporpammMa  MokeT  ObITh  peaiu3oBaHa ¢  NPAMCHEHHEM  THCTAHIMOHHBIX
00pa3oBarelibHBIX TEXHOJIOTHH, TO ecTh HHMOPMAIIMOHHO-TEIEKOMMYHHKAIIHOHHBIX CeTel NpH
OTMOCPEIOBAaHHOM (HA PAcCTOSHHM) B3aUMOJAEHCTBHM O0y4alrOLMXCAd H  Iearornyeckux
pabOTHHKOB.

Ilepeyens 37eKTPOHHBIX 00pa3oBaTENBHBIX pecypcoB: ofpasoBare/bHas IlaTgopma,
COLHATThHAS CeTh, MECCEH/IKEPHI H T.JI.

1.2. Ieas 1 3a1a4H NPOrpamMMabl

Iess Mporpammel — npuodineHre 00y4alOMMXCs K HAYYHO-TEXHHYECKOMY TBOPUYECTBY
MOCPENCTBOM O3HAKOM/ICHHMS HX ¢ [PHHIMIAMH JeHCTBHA M OCHOBaMH  YIIPaBJICHHS
OecHnMIOTHBIMH JIeTATeNLHBIMH anmnapataMi., ®opMHpPOBaHHE LEJOCTHOrO MHUPOINOHHMAHHA H
COBPEMEHHOTO HAY4HOI'0 MHPOBO33PCHHSL.

Jannast nejib peajn3yercs B CACAYHINX 321a9ax:

Obyuarouiue:
- O3HAKOMHUTL OOYYAIOIIMXCS C MCTOPUCH BO3HHKHOBCHMS OECITUIIOTHBIX JIETATE/IbHBIX

alraparoe.;

- IaTh ICPBOHAYAIIbHBIC IIPEACTARICHHA O KOHCTPYKIHAX, MEXann3Max, UCIIO/Ib3YCMBIX B
OECIMUIIOTHRIX JIeTaTe/IbHBIX anmaparax, UX Ha3Ha41eHHH, [IEPCICKTHBAaxX Pa3sBHUTHA,

- 00y4MTh OCHOBHBIM mpHeMaM CcOOpPKH ¥ TPOTPaMMUpPOBaHHus OCCHHIOTHOIO
JeTATeNBHOTO anmnapara;

- cr1ocoOCcTBOBaTH (POPMHUPOBAHUIO OOIIEHAYUHBIX H TEXHOIOIHYECKHX HABBIKOB
KOHCTPYHPOBaHHS, NPOEKTHPOBAHMS, IPOrPAMMHPOBAHHS.

- NO3HAKOMHUTH € MpaBrIaMu 6e30macHoi paboTel ¢ HHCTPYMEHTAMM, HCOOXOAUMBIMHY
IpH KOHCTPYHPOBAHHH KBAIPOKOIITEpa;

= [i]OpMHpOB’dTb 3HAHMS OCHOB TCOPHH IIOJIETA, NPAKTHYCCKUX HABBIKOB MHCTAHIHOHHOTO
yHpaBJeHus OEeCHUIOTHOTO JIETATC/IBHOTO alrapara;

- 00y4aTh HABLIKAM IHJIOTHPOBAHKS OECIOTHOTO JeTaTeIbHOTO anmapara;



- (opMHpPOBATH YMEHHS M HABBIKH BH3YQJTBHOTO NHJIOTHPOBAHUSA OECIUIOTHOTO
TeTaTeqLHOTO anfapara;

- criocobcTBOBATE (POPMUPOBAHIKD 00LIEY4eOHBIX U YHHBEPCATLHBIX HABBIKOB
(hopMyIMpOBATH €N JIITeTbHOCTH, TINTAHAPOBATH €€, OCYIECTBILITL Oubmorpadguuccknii
MOUCK, HAXOAUTh 1 00pabarbiBaTh HEOOXOAUMYIO HH(MOPMALMIO U3 PA3IUYHBIX HCTOYHUKOB,
BrJio4as VurepHer, u ap.);

- pacCMOTPETh BOMPOCH MpakTHYeCckoi 3naduMocTH BITJIA B )KU3HU yenoBeKa:

- HAYYHUTh [IpUEMaM peaiv3aliy TEXHUYCCKUX IIPOEKTOB;

— 03HAKOMHTH ¢ TIpaBHIaMH Oe30macHoi paboThl ¢ HHCTPYMEHTAMH.

Pazeusarotue:

- PasBuBath y 00yyaronmxcs TROpUSCKHE CITOCOOHOCTH W HHTEpeC K 3aHATHAM ¢ ['eockan
[Tuonep Munm;

- Pa3BHBATh HHXEHEPHOE MbILLICHUE, HABBIKKM KOHCTPYHPOBAHUA, TPOrPAMMHPOBAHUA 1
MHJIOTHPOBAHHA DecHuIOTHOTO JIeTaTeIbHOTO anraparta.

- Pa3BHBATh MBICJIMTC/IbHBIC, TBOPUYECKHE, KOMMYHHKATHBHBIC CMOCOOHOCTH;
- Pa3BHBATh TBOPYECKYIO HHHIIHATHUBY H CAMOCTOSATCIIBHOCTD,

- pa3BHBAaTh MEJIKYIO MOTOPHUKY, BHUMATC/IbHOCTDL, dKKYPaTHOCTb H H306pe'K‘aTeJTbHOCTB:
- COJIEHCTBOBATD PasBHTHIO JJOTHYSCKOI'0 MBILLIICHHUA H [TAMATH,

- pasBMBaTh BHHUMaHHE, pedbh, KOMMYHHKATHBHBIE CIIOCOOHOCTH;
- pa3BHBATh YMEHHE MPHHAMATL HECTAHTAPTHEIC PEIMICHHS B [IPOLECCCE KOHCTPYHPOBAHHA H
nporpaMMHUpOBaHus;

- pa3BUBaTh UHTCIIIICKTYVAIbHBIC U MMPAKTHYECKHE YMEHHUA, CAMOCTOATEIIbHO l'IpI'}O{SpCTaTb
H MTPAMEHATE Ha MMPAKTUKE MOTYIYEHHBIC 3HAHHUA.

BocnumamenpHbpie:

- BOCIIHTBEIBATE YMCHHC pHGO'[aTb B KOMaH/1e, Sd)dTBKTHBHD pacripeiefaTh 0053aHHOCTH:

- BOCIIUTHIBATL TBOPYECKOE OTHOLIEHHE K BBIIIOIHAEMOM paboTe;

- BOCIUTHIBATE CAMOCTOSTENBHOCTD, AKKYPATHOCTh ¥ BHAMATEILHOCTL B padoTe;

- hopMHPOBATH KOMMYHHKATHBHYIO KYJIBTYDPY:

- GopMHPOBATh NOTPEOHOCTL B TBOPYECKOI JICATEIBHOCTH. CTPEMIICHHE K CAMOBBIPAKEHHIO
yepe3 TEXHHYCCKOC TBOPUYECTBO.

1.3. Cogep:xanue nporpamMmabl

YYEBHBIN IJIAH
CraproBslii ypoBens — 1 ro o6yvenus
Ne | HasBanue paszena, Tembl KonuuecTro yuedHBIX DopMBI KOHTPOJIA
n/n 9acoB .
Beero | Teopus | [Ipakruk
a
1. Beenenne. 3makomcerno ¢ JOOII 4 3 1 Habmoaenue.
«JlerarenbHas poGororexunka ¢ I'eockan Omnpoc
Munonep Munu» Texymmi
BBoanoe 3ansatue. Texuuka 6ezonacHocTH B | 1 1 KOHTPO/Ib.
xabunete. TexHuka OGe3onmacHoCTH IPU
pafore ¢ KoMnbOTepoM. BBeaeHne B
HPOrpaMmy.
Hctopus mosBneHus 0eCIHIOTHBIX 2 2
JIETATE IbHBIX annapatoB. Buisl
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COBPCMECHHBIX OeCHMIOTHRIX TeTaTe/IbHBIX
amnrapaTtoB.

Cdeprl mpumeneHust GeCIHIOTHBIX
JleTaTe/IbHBIX alllapaTos

[

YerpolicTBO H KOHCTPYKIHA OeCMUI0THBIX
JeTaTe/IbHBIX aNnnapaTos

12

Knacendurxanus BITJIA mo nerHbiM

XapaKTepHCTHKAM.

Kraccnduxanmu BITJIIA mo KOHCTPYKIHH.
PaMbl M 3alIMTHEIE KOHCTPYKLIMH.

0.5

VerpoiicTBO ¥ npUHLKI paboThl
KBapaKonrepa

0,5

AspoarHaMUKa. A3pogHHAMIKa TTOTeTa.

[ [ponemiep.

0.5

YCKOpEeHHE H HHEPLIHS

0.5

dusryeckue CBOMCTBA BO3AYXa

3MeHeHHe napaMeTpoB BO3AyXa ¢ BRICOTOH

BuHTOMOTOpHAS IPYIIIA.

[TosneTHBIHA KOHTPOJLIEP

AKKYMYJISITOpHBIE Oarapeu

OcnoBsl paguocsssy. [ lpuHuun paboTsl.
PagnoanmnapaTypa ynpap/eHus

0.5

Buibl n0I€3H0A HArpy3Ku

Habmoienne,
OIpPOC, TeKYIUH
KOHTPOIb.

(]

IIeKTPOHAKA

2,5

TToHsITHE NEKTPHYECTBA.

0.5

OCHOBHBIE 3aKOHBL JJICKTPHYCCTBA

0.5

YpaBlieHHE /IEKTPHYECTBOM

0.5

[TpOBOIHHMKH. OIYIIPOBOJIHHKH H
JHSTEKTPHKH.

0.5

Hpoueccm IPOHCXOIAIINE B

6€CKOJ'I."ICKTOPHI-:IX. JBHTATE]TAX.

Habmonenne.
ornpoc, TEKYIHH
KOHTPOJIb.

IoseTnl B cumyasirope

OCHOBBI YIIPABICHHUS KBAJPOKONTEPOM.
3HAKOMCTBO U YCTaHOBKA IIPOTPaMMbl
cumyJiisitopa FPV Freerider demo u PicaSim.

OtpaboTKa HABLIKOB MHJIOTHPOBaHHS B

CHMYJISITOpE. YIIPaKHEHHE «BBEPX-BHU3)

e

OtpaboTKa HABBIKOB NUIOTHPOBAHHUS B
CHMYJISITOpe. YTIpakHeHHe «BJIEBO-BIIPABO»,

«BIICpE-Ha3al»

8]

Habmonenue,
OLIPOC, TEKYIIUH
KOHTPOIb.
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OtpaloTKa HABLIKOB [HJIOTHPOBAHUS B

CHMYJIATOpE. YTIpaKHEHHE MO KPYTY.

[8S]

2

OTpa6OTKa HAaBBIKOB MMHJOTHPOBaHYS B

cumyssitope. CBoGOIHbBIE MTOJIETHI.

2

b

I[MuaoTHpoBaHHE H TEXHHKA 0e30MMACHOCTH
npu chopKe H NAJOTHPOBAHHH

36

27,5

Texnuka OGe3o0macHoCTH npu cOOpKe H
MHJIOTHPOBAHMIO KBaAPAKOMITEPa.
BeszomacHocTh npu padote ¢ Li-Po
aKkymyJsitopamu. TexHuka 0e301acHoCTH
TIPH NMOJITOTOBKE K DKCIITyaTalluyu v
numotupoBanuu BITJIA.

8]

[MpaBusna perucrpaiuu bIIJIA B PO.
CornacoBaHue IOJETOB.

(9]

3HaKOMCTRO ¢ KBajgpakonTepoM ['eockan
[Trnonep Munn. Coopka KBajipakonrepa
["'eockan [luonep Munu.

Busyansroe nuinotuposanue. Oprassl
VIIpaB/IcHHs. Y CTAaHOBKA MOOHITBHOTO
npunoxenne «Geoscan Jump»

HacTtpoiika xBagpakonrepa u
JACTAHITMOHHOTO IYJIbTa YIIPABJICHHUS.
(AkcenepoMeTp, MPOIIHBKA aBTOMHIIOTA,
napaMeTphl aBTOIHJIOTA. )

12

0,5

Hacrpoiika u ycranoska Bluetooht reiimnana

0.5

n

basossle npoueaypsl

[SSR N W]

B |

Hpe:moncmaﬁ NOAOroToOBKa KonoTepa B

TTOMEIITEHHUH

(R

0.5

f—
n

Teopus FPV-nunotuposanus

2

HpaKTHTIeCKHe yHpaKHeHHs NAJTOTHPOBAHHA.

Bzner u nocajka. 3aBAcaHue B BO3IyXeE.

2

(S8

Hpamuqecme VIOpaKHEHUA MUI0THPOBAHHA.
Tométer BTIepe/i-Ha3a/l 1 BJICBO-BIIpaBO

(KOPMOBO#1 4aCThIO JPOHA K cebe)

(28]

(8]

IIpakTHYeckie ypaXKHeHNns MTAIOTHPOBAHHSL.
[TonéT mo Kpyry (kopmoi k cebe)

o

(RO

[TpakTiueckue yIpaKHCHUS MHJIOTHPOBAHUSL.
[ToBOpOT BOKPYT BEPTUKATBLHON OCH (BHCEHHE
6okoM K cebe)

[TpakTHHYeCKHE YIPAKHCHUS HHIOTHPOBAHMS.
[Tosiérsl BHIEpeI-HA3a] U BIEBO-BIIPABO
(6okoM K cebe)

b2

|

[pakTHYeCKHE YIIPAKHEHUS IIHI0THPOBAHKSL.
[Tongr 1o JTHHWH ¢ pa3sBOPOTAMH B KpalHHX
nonoskeHHax (0oxkoM Kk cebe)

b

S

[TpakTuyeckue ynpaxHeHHs MUI0THPOBAHHSL.
[ToBOpOT BOKPYT BEPTUKAILHOH OCH (BHCEHHE

()

Habmonenue.
OTIpOC. TEKYIITHH
KOHTPO!Ib.
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HocOoM K cebe). [Tonér mo kpyry (HocoM K
BrepEn).
[IpakTHYeCKHe ynpakHEHUS MTUIOTHPOBAHHA. | 2 2
[Tunoruposanue B FPV (B npocTopHOii 30He).
TpakTHyecKue ypaKHeHUs NUI0TUPOBAHUS. | 2 2
[loseTs! n0 3aJTaHHOH TPOCKTOPHH.
[IpakTHYecKue yrpaKHSHHS MHIOTHPOBAHHA. | 2 2
[Tunotuposanue B FPV (¢ npensiTcTBUAMHU).
HTorosoe 3anstue 10 10
2 2 KonTtponsmnsie
TecroBas nposepoyHas padoTa BOIIPOCHL
2 4 Halmonenue.
onpoc, NpoBepKa
cOopkH
(CHopxa KBajpakonTepa KBajpakorrepa
[Tpoxoix1eHHe Tpacchl 4 4 Macrep-
kracc.. [ Iposenenne
OTKPBITOIO 3aHSTHS
JUISL POJMTENEH.
UTOIro 72 18,3 32,3

1. Beeaenne. 3nakomcrBo ¢ JOOII Jleraromasn podororexnnka ¢ I'eockan Iluonep
Munaun» (8 41.)

Tembl 3ausTuii. Beognoe 3ansatue. Texnuka 6e30nacHOCTH B KaOUHETE POOOTOTEXHUKH.
Texnuka OesonacHocTw npu pabdore ¢ kKoMmmbtorepoMm. Mcrtopus nosBieHus OCCHHIOTHBIX
JeTare/bHBIX annapaToB. BHbl coBpeMeHHBIX 0eCMHIOTHBIX NeTaTelbHbIX annaparos. Cepbl
npuMeHeHus OECTTHIOTHBIX JICTATEIRHBIX anapaToB

Teopns. Brenenne B nporpamMmy. [TpaBuia OBeICHUS
obyuarommxcs. BBoaHbli HHCTPYKTAX. O3HAKOMHUTH YYallMXCS € IpaBHJIaMU [IOBEICHHA B
kabuHeTe, a TaKKe MO3HAKOMHTH C HHCTPYKITHCH Ha CIy4ai BHe3amHeIX noxapos (ITpunoxenne
3). Urpa «3nakoMcTBO». McTOpHS pa3BHTHS OeCTHIIOTHBIX JeTaTeabHbIX annapaTtos. Ilepsblii B
uctopuu rpysosoi BIIJIA. [lepesie nunotasie Bepronetsl. [lepBriil pajuoynpagisieMbli «JIPOH»
- OecriumoTHBIM  camomeT-mumens. BITJIA B roamr Bemwkoit OteuvecTBenHol Boiiubl
Cospemennbie BoeHHBIE BIIJIA. [ 1e mpuMeHstOTCsS GECIMIIOTHBIE JICTATE/IBHbIC allapaThl.

IlpakTuka. Opranmsanms pabouvero mecra. 3apectw Ttetpaaer no Th. [lposectu
AHCTPYKTAXK 00YHAIOIIMXCS, TOAKPENIAA TATHON MTOIMUCHI0. 3aHECTH TIPOBEACHHE HHCTPYKTAKA
B yueOHBIH xkypHa1 rpynnsl. [louck pocrynuoit uudopmanuu Ha Temy: Cdepbl npuMeHeHHA
BecnHI0THEIX IeTATENILHBIX annapaTos.

®opma kourpoas: Habmoaenne, onpoc. Texkylwuit KOHTPOIb. =

2. YeTpoiicTBO H KOHCTPYKIHA 6eCNMNHA0THLIX JIETATeILHBIX aNNapaToR

Tembi 3anaruii. Knaccngukauus bBIIJIA no nerHpiM xapaktepuctukaM. Kitaccuduxanun
BITJTIA 10 xoHcTpyKinuu. PaMbl B 3amuTHRIE KOHCTPYKIMH. Y CTPOHCTBO ¥ MPUHIAN padoTh
KBajpaKonTepa. Aj’ponuHamuka. AspoanHampka nojera. [Iponemnep. @usnueckue cpoiicTBa
Bo3ayxa. BunromoTtopuas rpynmna. [ToneTHsli KoHTposnep. AKKyMmynsaTopHble 6araped. OCHOBBI
pagnocessy. [punnun paborsl. Paguoannaparypa ynpasieHus. Buisl 1101e3H0H Harpy3KH.

Teopus. Knaccudukarms  UVS  International. Poccuiickad  yHMBepcanbHas
kraccubukanus. Knaccupukauus BITJIA no xoucrpykuuu. BITJIA camonernoro tuna. BITJIA
BEPTHKAJIBHOTO B3/eTa H nocaakn. BITJIA, ocHoBansbie Ha 3 dekte Koanna. MyabTHPOTOpPHBIE
(BeproseTHbie) cuctembl. BITJIA  AspoctatHueckoro Ttuma. ABTOXKUpbL KoHBepromiaHsl.
llpocmoTp BUEOpONMKA/TIpE3eHTAIMH 110 TeMe 3aHATHsA. PamMel M 3alMTHBIE KOHCTPYKITHH.
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3alUTHRIE KOHCTPYKLHH. MatepHaibl 118 CaMOCTOSTEIRHOTO H3ydeHMs.  AspojiMHaMHKA.
AspoauHamuka uponeiepa. Ilapamerpsl mpomennepoB. TecTupoBaHHe BO3AYIIHBIX BHHTOB.
BuntomoTtopHas rpynna. [Ipunumn paGotsl. Marepualibl A1 CaMOCTOSTEILHOIO H3YUYCHHS.
du3HyecKHe CBOMCTBA BO3AYXa M mpouecchl B raszax. [losleTHBIN KOHTpOMITEp H €ro 3a/1ayu.
[Ipunin paboTel MHTETPATbHOr0 akcenepoMeTpa. THIbl I1OJETHBIX KOHTposuiep. /Jlanubie
yepnoro siuuuka (BlackBox). Tuner xonuexropos. lIporpammuoe obecmewenne. IIpocmotp
BUICOPOJMKOB/TIPE3CHTAIMK 110 TeMe 3aHATHA. AKKYMYJIATOPBl M UX BUABL [IpenmyuiecTsa u
HEJIOCTATKH aKKyMYJIATOpoB. Marepuaibl IS caMOCTOATENbHOr0 M3ydeHus. Pajuocssisp
npuHIMI paboThl. Annaparypa ynpasjieHus Kontepom. Buael nyasToB. [IpuémMHuK (aHTEHHBI) 1
ux Bujbl. Ilporokois nepegaum jpaHubeix. OOpaborka ommbdok. CaMOCTOATEIRHOE H3YYEeHHE
marepuaia. Buasl mone3noil Harpysku. Yron ob3opa xaMepsl. [ToaBechl, UX THIIbI U OTJIHYUSL.
I—[].'}CI/IM}'LL[CCTBB. H HCIOCTATKH ITIOJIBECOB. C(j)epa MPHUMCHCHH A M}-’JI]:’l‘I-:ICIICl{Tpa.I'lhH(Ji:! KaMCpbl H €C
Ha3HAuYeHHe. VYCTPOHCTBO W  mpuHIMD padoTer  Termou3opa. OO01acTe NpHUMEHEHHS
teroBu3opublx kamep Ha BIIJIA. Tazoananuzaropel u ero Buibl. OO0nacTe npuUMEHEHUs
ra’odaHaIn3aToposB. CamocTogTe/IbHOE H3VHCHHC MaTcpHaia.

Ipakraka. Opranmsanus padoyero mecta. [IpocMoTp BuaeOypokoB. [ToHCK HOCTYIHOR
undopmauuu no Ttemam. CONpOTHBIEHHE BO3AYXa, MAABICHHE, TeMIlepaTypa, IUIOTHOCTH,
BIIKHOCTb.
®opma kontpoas: Habmonenne, onpoc. Texymuii konTposs. [Ipeacrapienue BLIIOJIHCHHON
paboThbl, OCPEICTBOM BHACONPE3CHTALIH.

3. DIeKTPOHHKA.

Tempi 3ansTuii. [lonarue 31ekrpuyectea. [IpuHuunuansaeie cxemsl. OCHOBHBIE 3aKOHBI
3JIeKTpUYecTBa, YIIpapjieHHe IeKTpuyecTBOM. [IpoBOAHHMKH. TOJNIYNPOBOAHUKK H JTHIIEKTPHKH.
[Tpouecchl, MPoHCXOAAIIHE B OECKOMIEKTOPHBIX IBUraTeNsX.

Teopusn. [lonsatue snexTpudecTra: [ mapasmuueckas cucTeMa W MEKTPHYECKAsA LEIb.
[TpuHUHMIIHANBHEIE CXeMbl: PHCOBAHHAS CXeMa, MPUHIIUIIHAIbBHAS CXEeMa. IPUHIUITHAIbHAsA cXema
Ge3 ABHOTO UCTOYHHKA TIHTAHNS, IPUHITHMHATLHAA CXeMa C OTIeThHbBIMH KOHTYpaMu. OCHOBHbIE
3aKkoHb! exTpuyectra: 3akoH Oma. I u II 3akon Kupxroga. 3akon Jxoyns-Jlenna, MomHocTs,
KOPOTKO€ 3aMBbIKaHUE, I10CACAOBATECILHOE MOJAK/IIOUCHHE, I[apallllellbHOe TIOIKITIOUYCHHUE.
VipapieHHe  37CKTPHYCCTBOM:  YIpaBICHHE BpPYYHYHO, aBTOMATHYECKOE  YTpaBIICHHE.
DneKTpuYeckue MatepHansl. JIHOABL, TPAH3UCTOPEL, THPHCTOPL! M T.J, M30JMPYIOLUNE MATEPHAIbI..
MarauTHoe M ATEKTPOMArHHTHOE Tofe. MHAYKTHBHOCTE, €MKOCTE M COMPOTHBAEHHE. MarduTHeli
notok. Muaykums u camounaykuus. [Ipoueccel. nponexoasume B obmortke cratopa. Pabora ¢
pabounMIt TUCTAMH YUEHHKA MO Kk J0H 13 TeM. [Tonck 10¢TyMHON HHPOPMaLHH 10 TEMaM.

IMpakruka. Oprannzauus padoyero mecta. [louck goctynHol HHGOpMALUK ITO TEMaM.

@®opma wonrpoasi. Habmonenue, ompoc. Tekymmit konTpons. [Ipencrasnenne
BBITIONTHEHHOW  paboThl, MOCPEICTBOM  BHJICOMPE3EHTAUMH. DBbllloIHEHHE  3aJaHus Ui
CaMOCTOATEIBHOrO PELICHHUS.

4. IosieTsI B cUMYJISITOpE.

Teopus. OG30p cumynatopoB nosera. Tunopas amnmapaTypa yrOpaBlieHHs, MPHHIIHT
aeitctua.  [logxmiodenne anmapatypsl, HacTpoiika. 3amyck M YCTAHOBKA CHMYJIATOpA.
Cumynsitopsl s eMapTgoHoB. OCHOBBI YIIpasiicHus KBaapokontepom. [loneTst B cumynsrope.
llonet mo 3agaHHOIl TPaCKTOPHH.

IMpakTHka. M3yuenue MHCTPYKLUH 110 OAKIHOUCHUIO M HACTPOMKE anmapaTyphl.
[ToAKIHOYEHHE anliapaTypbl. HACTPOiiKa. 3alycK U ycTaHoBKa cuMmynsitopa. [ToneTst B
cumyssitope. TToseTsl BBepX ¢ 3anepkanueM B Bozayxe. [Toner snepea-nasazn. [Toner Bieso-
Bpaso. [loner mo xkpyry. Iloner nmo 3ananHo# TpaeKTOPHH.

®opma kourpo.as. Habmonenue, onpoc. Texkyumii KOHTPOJIb.

S nlIJIOT“pOBilHHE H TeXHHKA 0€30MacHOCTH npH cﬁopme H MHJOTHPOBAHHH,
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Tembl 3anarnii: Texauka 6e3onaciocTd npu cOOPKE U NHIOTHPOBAHUIO KBAIPAKOIITEPA.
Besonacuocts npu pabote ¢ Li-Po akkymyastopamu. TexHuka 0e30MacHOCTH MPU NOANOTOBKE K
skenayatauny B mutotuposanun BITJIA. Tpasuma peructpanuu bILIA B PO. Cornacosanne
nojeros. 3HakoMcTBO ¢ KBajpakontepom ['eockan [lmonep Mmum. COopka KBagpakontepa
Ieockan ITuonep Munn. Hacrpoiika kBagpaxonTepa ¥ JHCTAHUMOHHOIO MyJbTa YIIPABICHUA.
(AKcesiepoMeTp, MPOIIHBKA aBTOMHI0TA, lTapaMeTphbl aBTONIOTA). BH3yanbHOe THIOTHPOBAHHE.
Opransl ynpaBnenus. YcraHoska MoOumiabHOro npunoxkenue «Geoscan Jumpy. basosbie
npouenypsl. Hactpoiika Bluetooth refimmaga. Teopus FPV-nuiornposauns. llpaxTuaeckue
VIPaKHEHHS MNHIOTHPOBaHMS. Biner M mocaika. 3asucanme B Bozjyxe. [lpakrmueckue
yrpakHeHus mioTuposarus. [1oa&Tel BIepea-Hasaa i BIEBO-BIPABO (KOPMOBOH HacThIO IPOHA
K cebe). llpakTudeckue ynmpakHeHus nuiortuposadus. [lonér no kpyry (KOpMOH K cebe).
[TpakTHYeCKHE YIPaKHEHHs NMHIOTHPOBaHus. [IoBOPOT BOKPYT BEPTHKAJILHOH OCH (BHCEHHE
Gokom k cebe). Ilpaktuyeckne yrnpakueHHsa nmunotuposanus. [loaérer Bmepes-Ha3an U BIEBO-
pipaBo (Gokom k cebe). TMpakThueckue yinpakHeHus nunotuposanus. [Ton€r no nmnuu c
pa3BOPOTAMHM B KpallHHX 1010keHHAX (Ooxom Kk cebe). [lpakrHueckue YTIpaKHEHHHA
mtotupoBanus. [10BOPOT BOKPYT BEPTHKAILHOI OCH (BHCEHHE HOCOM K cebde). ITonét no xpyry
(HocoM K Brepén). IIpakTuuecKue ynpakseHus nuiotuposanus. [lminoruposanne B8 FPV (3
npocTopHoil 30me). Ilpaktuucckue ynpakHenus nuiaotHposanus. llomersr mo 3aJaHHON
TPOEKTOpHH. IlpakTHueckne yNpaxHeHHs NuAOTHpoBaHus. llunoTuposaHue B FPV (¢
MPENsTCTBHAMH ).

Teopus. Texuuka Gesonacuoctu npu c6opke kBaapakontepa «['cockan [Imonep Mumny.
bezonacuHocTs npu padote ¢ Li-Po akxymyasropamu. Texunka 6e30macHOCTH TP NOAIOTOBKE K
skcryataniid W mugotuposannd  bIIJIA.  besomacHocTh mpH  MOArOTOBKE K - TOJCTY.
BesomacHocTh BHepel BblieTom. BesonacHocTs Bo Bpemsa moseTa. Yro Jenars, ecim ciydunach
apapua?. CorjacoBanue nomeTos. CaMOCTOSTENbHOE H3ydeHHE MaTepuana. 3HAKOMCTBO C
kpagpakontepos «eockan [lnonep Munu». XapakTepucTuku Kpaiapakontepa. Cocras
kBaxpakonTepa. Hactpoiika KBapoKonTepa W AMCTAHLUMOHHOIO IyJbTa yrpasieHus. [IpuBsika
ny/IeTa K mpuéMHAKy. HacTpoika 1y1bTa JUCTaHLHOHHOTO YpaBieHus. PeKHMbL YIIPABICHHS H
peKHMBI oseTa. [TpaBuia yipasienus yepes npuioxerns Jump. BusyanbHoe n1M10THPOBAHYE.
Opranbl yipasiesns. Basossie mporeypsl. Bkaiodenne KBa/ipakorTepa Ha B3JeTHOM MI0make.
Brik/roueHde KBaapakonTtepa W 3aBepiienue nonera. llpeamonernas moJAroToBKa KonTepa B
nomerenne. Obecredenne 6e3011aCHOCTH [IPH TTIOATOTOBKE K B3NETY. [loAroToBka 30HBI MOJIETA.
Obecncucnue Ge30MaCHOCTH TIePel B3TETOM M BO Bpems B3jeTa. YCTpoicTBO cucremst FPV.
CHcTeMBI Tiepeliaun H npueMa Buacocurxana. CrocoOsl MpocMOTpa H300pakeHHs € KaMephl.
BezonacHocrs npd FPV-nmiotaposanuu. [TpakTnueckue YIPOKHCHUS MHTOTHPOBAHUS: B3JIET U
[OCA/IKa. 3aBHCAHNE B BO3TyXe (KOPMOBOH YacTbiO JIpoHa K cede), moNEThI BIEpe1-Hasal i BJICBO-
BIPaBO (KOPMOBOI YacThIO JpoHA K cele), moneT Mo Kpyry (KOpMo# K cebe). [loBopoT BOKpYT
BEPTHKILHOM OcH (BHceHHe OokoMm K ceOe), MONETHI Bllepe-Ha3al M BIIEBO-BIPABO (bokoM K
ce6e), moNET Mo MTHHHHA € PA3BOPOTAME B KPailHHX MOJIMKEHHAX (D0KOM K cebe). LIOBOPOT BOKPYT
BEPTHKAIBHOM OCH (BHCEHHE HOCOM K cede), TOJET M0 KPYTy (HOCOM K Briepén), MUIOPHPOBAHIE
B FPV (B npocropHoit 30He), miwtotHposanue B FPV (¢ npensrcTBHAMH).

[pakTaka. Opranusamus pabodero mecta. M3yuyenne HHCTPYKUMH u cxem. [TpocmoTp
BHJICOYPOKOB Mo m3ydeHHoil Teme. COopka, Hacrpoiika. ksajpakontepa «I'eockan [Tuonep
Munn». HacTpoiika IACTaHIIHOHHOTO 11yJIbTa ynpasienus. [IpuBbikanie K yJIbTy YIPaBICHHA.
VeTaHoBKA M JEMOHTAXK IIPOTEIUIepoB. 3apsjika W YCTAHOBKA AKKyMYyIATOPOB. YCTaHOBKa
npunoxkenus Jump Ha emaptdon. Conpsikenue emaprdona u apona. HacTpoka u NOAKIIOUCHAE
Bluetooth refimmaga. VipasicHue KBaapakonTepoM depe3 MOOH/ILHOC NpuiokeHne Jump:
yIipaBjieHHe BHICOTOH, BpalleHME BOKPYT CBOEH OCH. MOJET Biepei/Hasal, MoieT GOoKoM
B/IcBO/BIIPaBo. TT0ATOTOBKA KBAIPOKOITEPA K HEPBOMY 3alyCKy. YCTAHOBKA MPONEIUICPOB H
samuT. [TpoGublii 3anyck Beicote. [TpoBepka padoT BeexX y3JI0B KBanpokonTepa. B3nér na mayio
BoicoTy. 3aBucanme. OTpaGoTKa NPAKTHYECKMX YHPAKHCHWH NUIOTHPOBAHMA. VY IcpiaHne
KBAJPOKONTEPA BPYUHYIO B 3aiaHHbIX Koopamnatax. [lojer Ha Maunoil BICOTE TO 3aaHHOMH
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tpaektopun. Hactpoiika QyHKumil yjaepxaHus BBICOTBI M Kypca. Beimomnenwe 3amanuii:

«B3ET/MIOCATKA », «yaepmaHnue Ha 3aJITAaHHOW  BBICOTE», «BHEPCI-Ha3al».

«BJICBO-BIIPABO»,

«TOYHAg MOCaJKa Ha YIAICHHYI TOUKY», «KOpPOOOYKa», «YGIHOK», «BOCBMEPKa». «3MEHKa».
«o0eT 1mo Kpyry». PaccMOTpeHHMe BO3IMOKHBIX HEHCIPAaBHOCTEH KBajJpoKonTepa M IyTeil

yCTpaHeHHs HeHCnpaBHOCTH. Pa30op aBapHiHbIX CHTYaLHH.
®opma koutpo.s. Habmoredune. onpoc, TeKymui KOHTPOTb.

6. Utorosoe 3ausitue. Tecroas 1posepounas paGora. Coopka kBajpakontepa «l ecxan

[Tnonep Munn». [IpoBepka 0CHOBHBIX HABBIKOB ITHJIOTHPOBAHHA.

YYEBHBIH TJIAH
ba3oBelii ypoBeub 2-3 roa o0yuenus
Ne | HazBanue pasaena, Temsl KonuuectTro yuedHsIx @opMBI KOHTPOIA
n/n JacoB
Bceero | Teopust | IIpakTuk
a
1
1. | Beaenne. Mup unopMalHOHHBIX 10 7 '3 Habmonenue.
| TeXHOJIOIHH M NPOrpaMMHUpPOBAHHUS. onpoc. Texyuuii
' BroaHOE 3aHsTHE. 2 2 KOHTPOIIb
i Texnuka de3onacHocTH B kabuHETE.
| Texuuka GesoriacHOCTH 11pu padote ¢
| KOMIIBKOTEPOM.
| Beesienne B mporpammy.
| Mup uH(OPMAIHOHHEBIX TEXHOTOTHIT H 2 2
HPOrpaMMHUPOBAHHS
HcexycerBeHHbli HHTEIIIEKT 2 1
| 3HAKOMCTBO CO Cpeoi NPOrpaMMUPOBAHHS 2 I 1
Bi1ouHOE POrpAMMHPOBAHNE B NPUNONKEHHH | 2 1
Jump
|
2. IMporpamvupoBanne 0eCHHI0THBIX 8 4 4 Habmoznenue.
JIeTATEJIbHBIX ANNAPATOR. 3HAKOMCTBO €O ompoc.  Texkymmuii
cpenoii nporpammuposanns TRIK Studio KOHTPOIb.
n Pioneer Station
N3yuenue cpoiicte nporpammsl TRIK Studio | 2 i |
M3yuenue Gpynkuuonana nporpammel TRIK 2 1 1
Studio
[Iporpammuporanne B TRIK Studio — 2 1 1 .
VIIPaBJIE€HHE CBETO/MOLAMY
3HaKOMCTBO CO CpeAoit NnporpammupoBaHua | 2 1 1
Pioneer Station v 3arpy3ka nporpammesl B
KBaspokonTep
3 ABTOHOMHASI HABUT Al OecOHI0THO 44 12 32
ABHAIHOHHOH CHCTEMBbI
IloHsgTHE AaBTOHOMHOI HaBUTALIWH 2 | 1
0ecMI0THOH aBUALIMOHHOH CHCTEMBI F
Hcnosne3oranue moayas GPS. |.2 [ 1 1
Apronomuast Haguranus bAC — OnTudeckoe 4 E 3 Habmonenue.
MO3ULHOHHPOBAHHUE OlpoC, TEKYIIHT
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Artonomuas nasurauusg bAC — Masku. 4 1 3 KOHTPOJIb,
Apronomuas Hasurauus bAC - IToner no 4 1 3 [Ipeacrasiienue
TOYKaM BBIIIOJIHEHHON
AptonomHas Hasurauus bAC - Ckopocrtb 4 L 3 patioTs,
AstoHomHasi Hapurauus bAC — Toynocts 1 3
O0beIMHECHHE TUIOTHPYEMOTO TI0IeTa H 4 ! 3
ABTOHOMHOH IIPOTPaMMEbI
Copepnopanne «Ckopas NOMOLLB» 1 3
[Tporpammuposanne B TRIK Studio - _ 1 3
Prickanue
ABTOHOMHBI MosieT. Mcmonb3oBanue MOy | 4 1 3
ONTHYECKOT0 MOTOKA
ABTOHOMHBIHA 1oJieT. Mcnonp3oBanue MOaY.Is 4 ! 3
3axeara rpysa

4. 3HaxkomceTBO ¢ si3bikoM Lua 56 15 41 1
[TonsTre s3p1ka LLua ¥ ero XapakTepHCTHKH 2 1 1 1
[IporpamMmupoBanye Ha g3bike Lua — | 4 1 3 :
VIIPABJIEHHE CBETOIUOAaMH :
[TporpammupoBanne Ha A3pike Lua — H ! 3 i
Tabauwet t
[IporpammupoBanne Ha A3bike Lua — [TuKIIbL. L 3 [
[IporpamMupoBanre Ha sA3bike Lua — L 3
YIPaBIECHHE CBETOAMOIHOH ITaHEIBIO
[IporpamMmvupoBanme Ha si3pIke Lua — 4 1 3
Taiimepn! # aCHHXPOHHOCTh
[IporpammupoBanne Ha A3bike LUA — 4 : 3 .'
[lepemeHHEIC
[TporpammupoBasue Ha si3pike LUA — 4 1 3
Yenopud
[NporpamMmupoBaHue Ha s3sike LUA — 4 1 3 Habmozenue, |
yrpaB/ieHHe CBETOTMOAHON MaHe/blo onpoc. Tekyuwii
PaboTa ¢ aBTONHIOTOM 4 ! 3 FHETR,
Pabora ¢ myimsTom JIY 4 1 3
Kiace Sensors. [lonydyenne JaHHBIX OT : - 1 E
aBTOIHJIOTA.
[Iporpammuposasune Ha Lua — «®Dopmyna 1» 4 1 3
[Iporpammuposanue Ha Lua noi1eTos B 1 3
cHCTeMe HaBUTAMH B TToMeleHuH. Moayb
LED |
— [Mporpammupyemas kamepa OpenMV. 3 4 3

4, 16 6 10
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BBeieH1e B IPOEKTHYIO A TE/IbHOCTD 2 ! ]
Jenogas urpa «lly0Oau4HOE BRICTYTIJICHHE » - 1 ]
Co3aHne TBOPYECKOr0 MHHU-TTPOEKTA H €T0 4 1 3
3aIUUTA 110 TeMe «3a0yIuBIIHIiCS B ropax»
Henosas urpa «Ily0ian4Hoe BRICTYILJICHHE » 2 ! ]
Co31aHue TBOPYECKOro MHHH-IIPOEKTa H €To 4 ! 3
saiuTa 1o teme «llouck HapywmTess»
Henosast urpa «Ilybimunoe BbICTyILICHHE Y 2 1 R
5. | Hrorosoe 3anstne 10 10
.1 2 2
| Kontponsuas pabora # -
Co31aHne TBOPYECKOI'O LIPOEKTA 4 4
IIpe3eHTalus roTOBOr0 TBOPYECKOTO MPOEKTa 4 4
UTOT O 144 4 100

1. Beegenne. Mup nudopmManmoHHbIX TEXHOJIOTHHA H IPOIPAMMHPOBAHUS,
TeopeTHdeckue 0CHOBBI IPOIPAMMHPOBAHHS

Tewmsr 3anarTuii: BRognoe 3ausTue. Texnnka 6e3onacHocTH B KaOuHere. TexHuka
He3onacHoCTH 1IpH pafoTe ¢ KOMIbIOTepoM. BBeeHue B nporpamMmy. Mup nH(pOpMaHoOHHbIX
TEXHOJIOrHii i nporpaMMupoBanus. MekyceTBeHHBIH HHTEITEKT. 3HAKOMCTBO €O CPEoi
BH3YaNbHOTO TIPOrpaMMHPOBAHUA.

Teopusn: Bpenenue B pOrpaMMmy. [IpaBuna MTOBEICHHA
obyuaromuxcs. BBonHbIH HHCTpYKTaK. O3HAKOMHTH YyYaluxXcs C [IPaBHIAMH TMOBEICHHA B
KaOHHeTe, a TAakKe IMO3HAKOMUThL ¢ MHCTPYKLMEH Ha ciydail BHe3anHbIX 110&apos. IIpocmotp
BHACOPOJIHKA/IIpE3cHTaMy 1m0 TeMe  «MuHp  HHQOpMAUMOHHBIX  TEXHOJOTHH  H
nporpaMMupoBanus». [Ipocmotp  BHgeoponuka/ipeseHTanun 10 Teme  «MCKyCCTBCHHBIN
uHTenneKT». [[03HaKOMUTE YYEHHKOB C MOHATHEM «Cpe/la NPOrpaMMHPOBAHM» M «BH3YallbHOC
NpOrpaMMHPOBAHHE» M C€ro Bo3MoKHOCTH. Wcetopust s3eika mporpamvuposanud. [Lmocn
MUHYCBl BH3Y&IBHOTO MPOTPAMMHPOBAHIS. 3HAKOMCTBO CO CPEIOH HporpaMMHpoBaHus Jump.
Ommucanue 0s10k0B. IIpumep cocTaBiieHus [IpOrpaMMEI.

IpakTaka: 3aBectn TeTpaas no Th. [IpoBecTn HHCTPYKTa) 00YUYAIOLUMXCA. TOAKPEIISIs
THYHOH TIOMIMHCEI0. 3aHECTH MPOBEICHHE HHCTPYKTaKa B y4YeOHBIH OKypHAJI TpYMIIIbL.
MMoxroroButs coobuieHue Ha TeMmy: «[ e NPEMEHSIOT BH3yalbHOE MPOTPAMMHPOBAHHE? ).
CamocTosiTelIbHOE CO3/TaHHC MPOTpaMMBI B MPHIOKEHHH Jump.

®opma kouTposst: Hadmoxenue. oupoc. Tekymni KOHTpOIIb

2. 3nakomcerBo co cpexoii nporpamvuposanus TRIK Studio u Pioneer Station.

Templ 3annarnii: Usyuenne croiicte mporpammsel TRIK Studio. M3ydenne gynkunonana
nporpamMmbl TRIK Studio. ITporpammuporanne B TRIK Studio — ynpapicHHe CBETOIHOIaMH.
3HAKOMCTBO €O cpefoil nporpammuposanusg Ploneer Station u 3arpy3ka TporpaMMbl B
KBaJpoKOmTEp.

Teopusi: Tlpununisl BudyaibHoro nporpamMmuposanus. Ctpoenne mporpamyvel B TRIK
Studio: o0sa3arensubie d1eMeHTR. A30yka Mopse u curaan SOS. CBeToaHOBI HA KBAJAPOKOITEPE.
M3yuenne wunTepdeiica mporpaMmbl Pioneer station. Y10 Tako¢ NpOrpaMMHBIA KOJI W Kak
3aMyCTUTh €0 Ha KBAIPOKOITEPE.

[pakruka: Opragusanng padouero mecta. brokn «Ceetommon» u «Taiimep». Cosnanne
nepsoro ckpunta B TRIK Studio — Bu3yanbHas HHAMKALUA Ha CBETOAMO1aX KOnTepa MpH MOMOTIH
onokos «Ceeromuon» u «Taiimep». [eneparust xoma B TRIK Studio. I'maBHOoe okno Pioneer
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Station. 'enepauus xoaa ¢ 3austus 2 B TRIK Studio, neperoc 8 Pioneer Station. Iloakmodenne
KBapOKOIITEpa, 3arpy3Ka Koja. 3amyck ko/a uepes Pioneer Station. 3anmyck nporpamMM-IipHMepoB
u3 Pioneer Station. Coxpanenue u 3arpyska ckpunton yepe3 Pioneer Station. Pa36op 0CHOBHBIX
ommbok. «Ilomasmme B Geay»: nporpamMuposanne curaana SOS na Omokax «CBeTOAHO» H
« Taitmep» (TpH KOPOTKUX. TPH TTHHHBIX, TPU KOPOTKHX).

®opma  kourpoasi: HabGmogenue, ompoc. Tekymwmii xoHrtpons. Ilpemcrasnenue
BBIIIOIHEHHOM paboThl,

Honoanumensuoe 3adanue: 00yYaiowuecs, KOMopsle 6blNOAHUIU 3a0aH1e Dbicmpee,
GLINOTHAOM !{.P’!O HCCAAHUIO) OONOIHUMEIbHBIE 3A0AHUA, VRKA3AHHBIE 6’_[76!60'-{@.-12' Jauchie y4enurd, 6
pazoere «lIpaxmuryy.

3. ABTOHOMHASI HABHT AllHS DeCNIIOTHOI AaBHAIHOHHON CHCTEMBI.

Tempr 3amaTuii: [loHsATHE aBTOHOMHOH Hapurauuu OCCHHMIOTHOW aBHAITMOHHOH
cucremel. Mcnonezosanme monayns GPS. Asronomuas nasuranus BAC — Onruueckoe
nosunMonuposanne. Asronomuas napurauns bAC — Masiku. Apronomuas Hasuramus BAC —
[Toaner no Toukam. Asronomuas Hasuranus BAC — CxopocTs. ABToHOMHas HasHrauug bAC —
ToudocTs. O6beAMHEHHE MHIOTHPYEMOro MONeTa W aBTOHOMHOI nporpammpl. CopeBHOBaHUE
«Cxopas momotsy. [TporpavmupoBanne B TRIK Studio — Prickanne. ABTOHOMHBIH TOJIET.
HMcnonb3oBanue MOJAYIS ONTHYECKOTO HOTOKA. ABTOHOMHBIH moneT. Menomp3oBanue mMomy/is
3axparta rpysa.

Teopusi: TloHsarne aBTOHOMHON HaBuraumy OecHUIOTHON aBHAITMOHHOH CHCTEMBI.
Ocnosbl Haurauuu B cicteme GPS. GPS-xoopaunater. GPS n I'JIOHACC. Mctopust HaBuraimy.
[lpuruun paborel. TounocTs. [lpnvenenne Ha KBajgpakonTepe. Omucanue. YCTaHOBKAa Ha
keagpaxontep. Hactpoiika. JloctonnctBa u nesocratku. Kak padoract aBroHOMHas HaBHTallMs
BAC — onTHYECKOE MO3HLHOHHPOBAHHE. AJIbTCPHATHBHBIE TEXHOIOTHH HaBHTaMH. [IpHHUMIL]
ONTHYECKOr0 MO3HITMOHUPOBAHUA OECTHIOTHOTO JeTateslbHoro anmnapara. Kax padoraror
CHCTEMbl HaBHrauue 1o Maskam. Kak paGortaer yasTpasByk. C(mucTemMa TOYHOTO
MO3ULMOHMPOBaHHs  KBajgpokontepa «Jlokyc». CHCTeMbl KOOpAMHAT (a0COMOTHAs M
otHocutensHas). IlpaBria mpoBeeHUs u3MepeHuil koopaunar. Ilpasuia 3aganus KOOpJHHAT.
OcHOBHBIE KOMIIOHEHTBI TIPOrpaMMbl JUId nojeta. [IpuHIMIB TOYHOTO TO3HITMOHHPOBAHUS U
3aBUCHMOCTb TOYHOCTH BBINTOTHEHUS KOMAH/IbI OT CKOPOCTH. [ [pHHLMIILI B3aUMOICHCTBHS 11y 1bTa
JIY u ksajgpokonTepa. Kanansl ynpapienud. Ocu uHepuun OCCnnIOTHOTO NETAOIIETO annapara
(Kpt‘:H. TaHramx, pb[CK&HI-]C). OCHOBEI reOMETpHH: COWHHIIBI H3MEPEHHA YIITOB. BbIYHCIICHHUE VIJIa
MOBOPOTA MO M MNPOTHB 4HacoBO#M cTpenkd. [IpuHUMD JeHCTBHA MOy ONTHYECKOTO TIOTOKA.
Jlazepupiii mansHOMep u ToF. Jlokamemas cHucTeMa KOOpPIMHAT BHE CHUCTEMbl HAaBHIALHH B
nomemmenun. [lonyuenne wupopmaunu or paabHoMmepa. llpunnun paborsi 37meKTpOMar{uTa.
VipapjieHKe 3axXBaToOM H IIepeBO3Koil rpy3a B Bim3yaneHoii cpene TRIK Studio.

IMpakTuka: Opranuzauusa pabouero mecra., COopxa kondurypaunus KBaJpOKONTEpa
«I'eockan.ITuonep» ¢ momynem GPS. Busyamsnoe mnporpammuponanne mnonera no GPS-
xkoopauHatam B TRIK Studio. Yeranoska v HacTpoiika MO/1y./is ONTHYECKOTO IIO3HIHOHHPOBAHHL.
Ocu KOOpJMHAT. AnanTtamusa nporpamMmsl nojera no okpyxksocrtd B TRIK Studio ang momyss
OIITHYECKOTO MMO3HIHOHMPOBAHKS (TEIeph LEHTP OKPYKHOCTH OYeT HAXOAUTLCA B TOUKE B3JICTa
kagpokontepa). [loner mo xBagpary ¢ momompio OPT. IMoser nmo smeiike. YcTaHOBKa M
HACTPOHKaA MOJLy/1sl HaBUrauuu B nomewenny. [Ippodpererne HaBLIKOB OTPENeNIeHNs KOOPAHHAT
KBaJIPOKONTEPa B CHCTCMC MNO3HIIHOHHPOBAHHA. Heckollbko KBaJApOKOOTCpOB B CHCTEMC
MO3HITHOHUPOBAHMS OJHOBpeMeHHO. Pabora ¢ wuuTepdelicoM cHCTEMBI TO3WIMOHUPOBAHMS
«Jlokyc». IlpuoGpereHue HaBBHIKOB CTATHCTHYECKOro HaOmMoOAeHHs koopauHar. Oummbxa
M3MEHCHUA W OIMMOKA MO3HIHOHMpOBanns. [IpHodpeTeHne HaBBIKOB CHATHA KOOpAMHAT. biok
«Jletets B Touky (JIK)». Biokm «Bsser». «Ilocagka» n «Jletets B Touky (JIK)» 0AHOBpEMEHHO.
Co3anue MpoCToil MpOTpaMMBI TIOJIETA 110 KBATPATY H TECTUPOBAHKE HA KBaJpoKonTepe. 3amyck
mporpaMMbl Ha BbiloJHeHHe (mocsenoparensHocts). [lormer mo KBajapaTy TO pasMeTKe.
CaMoCTOSTC/ILHOE CHATHE KOOPAMHAT H [epeHeceHne B MPOrpaMmMy Ul Kaapokontepa. OTianka
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nporpammbl. YerBeprblii napamerp 0aoka «Jlerers B touky (JIK)»: Bpems. Ynpaxuenue Nel
«llomoca mnpenATCTBHIT»: MPOXOKASCHHE CIOKHOTO IS TO3UIIMOHHPOBAHUA YYacTKa Ha
pasuuHBIX CKOpocTsX. Ynpakuenue Ne2 «Mpeanphas mocaika»: TOUHOE OPH3EMIICHHE HA
pasmetky. [loner muoHepom H mpusemiieHUe B KpyT auamerpoM. Moyl MarHMTHOTO 3axBarta
rpy3a — ycTaHOBKa M HacTpoiika. Hactpoiika myasta JIY Ha akTHRALMIO MPOTPaMMbl BPYUHYIO.
3arpy3ka mporpaMMbl. Y paxHEeHHe Mo B3ATHIO W TIEPEHOCY Ipy3a B PEKUME MHIOTHPOBAHHS,
CopeBHOBaHHE 110 JOCTABKe I'Py3a B aBTOHOMHOM pEXHME ¢ 00/1eTOM NpensTCTBHH (CTOWKH,
Komp1to). CurTaeTcs: OTCYTCTBHE KacaHHi. HCMOIB30BaHNWE CBETOIMOIOB JUTA MH/IMKALHH, BpeMs
npoxoxkaeHus Tpacchl. biok  «Peickanue». [TlojieT 1o  OKpYKHOCTH € OpPHEHTHPOBAHHEM
KBaJpOKoNTepa no kypey. cbopka konhurypauun ksaapokonrepa «I eockan.IInonep» ¢ Moxyiem
onTHYeCKoro motoka. Hacrpofika asronmiora. DBelnojHeHue aBTOHOMHBIX IIOJIETOB €
IPEOJIOICHUEM I10JIOCH! NIPENSTCTBHIL. OnTHMHU3alus BpeMeHH BBITIOTHEHUA ITOIETHOTO 3aJaHH.
cbopka koupurypauun Ksaapoxonrtepa «['eockan.lluonep» ¢ MoayneMm 3axsaTa rIpysa u
GOPTOBLIM MOJIyJIeM HaBHrallHH B ToMenieHuu. BusyaibHoe nporpammuposanue noneta B TRIK
Studio. Bslio/iHeHHE ABTOHOMHOIO T1OIETa € WCMONB30BAHHEM CHCTEMbI HAaBUraluM B
noMemeHud. MoienupoBanne MUCCHI 10 MEPEMEIIEHHIO IPY3a.

®opma kourpouasi: Habmogenue. ompoc. Texyuwmii konTpons. [lIpencraBienue
BBIIIO/IHEHHOH paloThI.

Honoanumensroe 3adanue: o0y4aiowuecs, KOMopsie 6blNOIHIIAN 3A0arue Dbicmpee,
BLIROIHAION (MO AHCEAANUIO) QONOTHUMETbHBIE 3A0UHUA, YKA3aHHbIE 6 paDoyeM TUCme YYeHUKA, 6
paszoe.e «lIpaxmurxym».

4. 3nakomMcTBO ¢ 3bIKOM Lua.

Tembr 3auaruii: [lonatre s3pika Lua w ero xapaxktepucTuku. [IporpammupoBanue Ha
s3pike Lua — ympasnenue cBetouonamu. [IporpammupoBanue Ha ssbike Lua — TaOmwmmbr.
[MporpammupoBanue Ha si3bike Lua — [uimst. [lporpammuposanue wa s3eike Lua — ynpasienne
ceeToAnOAHONH mnaHennlo. [IporpamvupoBanue Ha a3blke Lua — TaliMepel 1 aCHHXPOHHOCTh.
[TporpamMupoBanuc Ha s3bike LUA — Ilepemennsie. IIporpamvuposante Ha s3pike LUA —
Venosus. [lporpammuposanue Ha sissike LUA — ynipasnenue cBeToaHoaHoil nanensto. Padora ¢
agroruoroM. Pabora ¢ mymerom Y. Knace Sensors. llonyuenme gaHHbIX OT aBTOMHIOTA.
[TporpammupoBanue Ha Lua — «®opmyia 1». [Iporpamvuposanune Ha Lua MojeTos B cucreme
HaBurauuu B nomentenun. Moayns LED. Tlporpamvupopanne Ha sizpikax Lua m Python —
[Tporpammupyemas kamepa OpenMV.

Teopusi: [lats nousTHe, uTo Takoe 1361k Lua u ero uctopus. ABTopsl A3blka. Cpeacrsa 1
MeTo/bl TiporpavMmuposanus s3pika Lua. [re ero ucnomssyior. [lonstue ceeroquon. [Monstue
nomynposoauuk. [ukast B s3eike LUA. [lpusmun pabots! agpecyemoro csetoanona. O0bekT
Ledbar B LUA. TabGmumsr B s3eike LUA — ananor maccHBoB. OCHOBbI F€OMETPHH: PacueT
KOOPIMHAT TOUKH Ha OKpyxkHocTd. Timer u ero Metoibl. CHHXPOHHOE BhITOITHEHHE (YHKIIHH.
[lepemennbie B s3pike LUA. Venosus if ... elif ... else B a3bike LUA. IIpunumn paboThl ajpecyemoro
ceeroanona. O6wext Ledbar B LUA. Pabota ¢ aBTonuaotom 1 06beKT Sensors. -

Urenne BHCWHHX curHanoe ¢ nyaeta JIY u obwvext rc. Hactpoiikn nynsta.
[IporpamvupoBarue Ha Lua momeToB B cucreMe Hapuranuu B momemennd. Moayns LED.
[Mopruposannas oudmioreka OpenCV. OcHOBBI MalIMHHOTO 3peHUA. KOMIIOHEHTHI MAITHHHOIO
3peHHs. 3aJa4l MAIIMHHOTO 3pEeHMs: pacrio3HaBanue, uaeHTHGUKaLus, oOHapyxenue. Merobl
obpaboTkm m300paxenus. Onruyeckoe pacno3HaBaHue cHMBOI0B. MammnHoe 3peHne Ha
OCCIHIIOTHBIX BO3AYLIHBIX CY/1aX.

IMpakTaka: Opranusauus paGodero Mecta. CamMoCTOSTE/IBHOE COCTaBNEHHE TaOIUIIb!
usetoB. Koa Lua ans ynpasienus ceetognogamu. M3yuenue mpumepoB padOThl ¢ MAcCHBOM
touek B s3pike LUA. PazpaboTka nporpamMmsl Ui FreHepalHy TOUCK OKPYKHOCTH ¢ COXpaHEHHEM
B Tabiuie. PazpaboTka U TCCTHPOBAHHE NPOIPaMMbl DECKOHEYHOTO TOJIETA MO OKPYKHOCTH ¢
MCII0/Ib30BaHHEM HHKIOB. PazpaboTka W TecTHpoRaHMe Nporpammbl BbiBoaa uugp or 0 jgo 9.
3aKpernienne HaBLIKOB: BbIBOA UU(p paszinuHbiMu usetamu. Kox jurs Talimepa JNBHKEHHSA H
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HoBopota Ui OKpy&HOCTH. CYeTuyduK NpoHAeHHBIX Kpyros. YnpaxkHenwe «@opmyna-1»:
YCOBEPILUCHCTBOBAHUE TNporpamMMbl OeckoHeuHoro mnoaera no kpyry. Ilporpamma noacunThiBaet
KOJTMYECTBO KPYTOB M BHIBOAMT 1Mppy Ha ceToanonnyto naHeneb. Ecan kpyroe dosbuie 9, noacyer
HauMHaeTcs ¢ Havaisa. Ynpaxuenue «5 Bee Buxy!»: paspaboTka u oT/1a/1Ka NporpaMMbl-aHUMALIHH -
r71a3. KOTOPBIA CMOTPUT MO HANPABCHHIO 110J1€Ta KBajpokonTepa (oTobpaxaeTcsa Ha CBETOJAHONHON
navenau). YteHue JaHHBIX ¢ JanpHOMepa u GapoMeTtpa (range u altitude). OnnoBpemenHbli 3anycK
[porpaMMbl Ha HECKOJBKHX KonTepax. Ynpasxkuenue «Msirkas nocajka»: NMpH MOCajgke Ha
CBETOJUOHYIO NaHeb BLIBOANUTCS ABA CTONOMKOBLIX HHAMKATOPA: AUCTAHUMS M0 JaJbHOMEPY H 110
Oapometpy. [na OONbIIONH AUCTAHLMH MHANKALIHS 3€/IeHbIM, /15 Majioi — KpacHeIM. KBajgpokonTep
MUAOTHPYETCA BPYUHYIO. YnpakHenue «3abmyauBiinecs B ropax»: pa3padoTka Mporpammbl-
GoHapuka ¢ JABYMS peAKMMaMM  (MHTAlOLMIA, TOCTOSHHBIN). KOTOPBIH BKIIOWAETCA OJHUM
nepekaouarenem nyibra Y, a pexumbl padoThl NEPeKIOYAKTCS BTOPbIM HEPEKIOYATEIEM NYyIbTa
JIY. BeckoHewHBIil MOJIeT MO KPYTYy ¢ HCMONb30BaHHEM TymOuepa. SIpkocrs npeamera.
[IporpammupoBanue Ha Lua MOJACTOB B CMCTEME HABUTALIMU B NOMECLICHHH, C IIOMOIITBIO MOIYIIs
ormtuueckoro notoxa, GPS-moaynsa. Iporpamvuposanue mMoayas LED, moayas 3axsara rpysa.
cbopka xondurypauuu ksagpoxontepa «l'eockan. Ilmonep» ¢ mporpamMmupyeMol Kamepoin
MalMHHOTO 3peHns OpenMV. I'erepupoBanne MeTOK jutd pacnosHaBanus. [TporpaMMuposanne
rmojieTa Mo METKaM C HCMOIb30BaHHEM MAaITHHHOrO 3peHus. Mojenuposanne MuccHu «llouck
HapYLIUTES».

®opma komrpoas: Hadmogenue, onpoc. Texkymmil KOHTPOTL TIPEJICTaBICHHE
BBITTOJIHCHHOH padoThl.

Hononnumenvnoe 3a0auue: 06y4aioufuecs, KOMOPsle GLINOIHUN 3a0ane Obicmpee,
BLINOTHAIOM (RO JICEANUI0) OONOIHUMENbHBIE 3A0AHUA, VKA3AHHbBIE 8 paDOYem 1UCme YYeHurKd, 6
pasoene «IIpakxmuxym»y.

5. Urorosoe 3aasarue (10 gacos).

Tembr 3anaTuii: Kontponsuas pabora. Cozganne TBOPUECKOro MPOEKTa

Teopusn: Mrorosas quardoctuka. TectoBas npoBepovHas padbora.
IpakTuka: Yuauyecs oOBe/IMHAIOTCS B HECKONBKO KOMaH71 no 2-3 yenomeka. Co3aaior CBOH
MpoeKT-pazpaboTKy ¢ UCMOIB30BAHHEM KBAJAPOKONTEPA H HEOOXOAMMBIX MOy JIEH.

YUEBHBI IIJIAH

IMpoasuuyThlii yposens — 4 roga odyueHus



Nu
TEME
3aHATHS

Hazpanue pasznena, Temsl

KoanuecTBo yueOHLIX yacoB

Bcero

Teopus

IpakTuk
a

Dopma
KOHTPOJIsL

Bioanoe 3anarne. OcHOBBI
3'3[)0(])0TOBH,E[BOCBCMKH C HCNOIB30BAHHE
0eCNMUJIOTHOTO JIETATEILHOI0 almapara

14

92,5

4,5

Bpoaxoe 3ansTHe.

Texuuka 0e30MacHOCTH B KabuHeTe.
Texnuka GezonacHocTy npu padore ¢
KOMI’IB}OTCI}OM.

Beenienue B nporpamMmmy

doToCchEMKA H ee HCTOPHA

O,E[HOM&DII]p)"THElﬂ H MHOTOMapupyTHasd
CbCMEKd

Bu /bl cheMOK

OcHoBHBIE [paBujia [IaHHpOBaHHA CBEEMOK C
IIOMOLIBK) KBAAPOKOIITEPA.

[logroroBka KBaJIpoKOIITEpa H KaMepsbl

CrpemKa mI0ckuX 00beKTOB U ero 06paboTka

Kpyrosas cremka 00hexTa H ero odpadoTka

CbeMKa H30JIHPOBAHHOIO 00BEKTA
ero odpadorka

P — | = —

OGpaboTka JaHHBIX ¢ OECIHIOTHOIO
JaeTaTenbHOro anmapara. BelpaBHuBanue
CHHMOK.

B2

DoTo-BHIEOCHEMKA KBAa/IPOKOICTPOM

Habmoienne,
OIpoc.
Texynmit
KOHTPO.Ib

IlporpamvupoBanne Ha si3bike Python

fad | 1D
[

3HAKOMCTBO € S3EIKOM [IPOTPaMMHPOBAHUS
Python

2

Cxpunt Aruco Flight nns pacnosnaBanus
Aruco-mapkepoB paloToi ¢ HUMU

{29}

[TonydyeHne H300pakeH s ¢ KaMEpBI ¢
nomouisio Ckpunra Camera_Stream

r2

[TepeMelneHre KBAIPAKONITEPA C MOMOIIEIO
ckpunTa Circle_flight

[

Kammbporka kamepsl KBagpakonrepa ¢
noMolipio ckpunTa Get camera samples

2

VipagieHnue CBeTOAHOIAMH H MTOJTYHCHHE
JTAHHBIX C TTOMOTIBIO CKPHTITA
LED hight change

8]

Cxpunt LUA script_start

-2

YnpasieHne KBaJpakonTepoM ¢ MOMOIIBIO
ckpunta WASD flight

88

Yrpaprenne KBaIpaKkonTepoM ¢ HOMOLIBIO
ckpunita Manual speed

2

Ckpuut FTP

[TporpamMMupoBRaHHe B3IETA H NOCAIKH
0eCHHIJIOTHOTO JIETATEIBHOIO annapara

[S9]

Habmoienne.
oTIpoc.
Tekywni
KOHTPOIb.
[pencrasienu
e
BBITOJTHEHHOH
paboTshl,
[OCPEJICTBOM
BHJICOTIPE3EHT
alun .

(8]
[




BrimonHenune KoMaHI «pa3BopoT», 2 0.5 1.5
«H3MEHEHHE BBICOTHI», < M3MEHEHHE [O3HIIHIY
BeinosHeHne rpynmnoBoro nojaéra BpyuHyo 2 0.5 1,5
BrinosHeHne NO3UIIMOHHPOBAHHS 10 METKAM 2 _- 0,5 1,5
[TporpammupoBanue rpynioBoro moiéra 2 0.5 1.
[IporpamvupoBanie poesoro p3auMoecTBHs | 2 0,5 1S
[IporpammupoBanue Ha s3bikax Lua u Python | 2 1 1
®oto u BUIEO ¢ momMoulbio Lua-ckpunta yepes | 2 i 1
Python
3. OcHOBBI MAIIHHHOTO 3pPeHHS 18 8 10
Yro Takoe MallMHHOE 3pEHUs U HeHpoceTH 2 1 1
Habmonenne,
[TprMeHeHE MAaTHHHOTO 3peHns ! 2 1 1 orpoc.
KOMIIBIOTEPHOIO 3peHUsL 5 Texymmuii
[Tporpammupyemas kamepa OpenMV 2 1 | 1 KOHTPOITh.
OpenMV, pucyem Ha KpaHe 2 I 1 [TpencraBiienu
PacnosnaBanue 00beKTOB 2 1 1 e
PacnioznaBanne clnoxKHBIX 0OBEKTOB 2 1 1 BBITIOJTHEHHOH
[Toakmouenne OpenMV k nosneTHoi niare 4 1 3 paboTbl.
[TnoHep, MPOTOKOITBI CBA3H. NECRCACTEOM
ITporpaMmmupoBanne Kamepbl 1Jist [10J1€Ta 110 BHAcOlreaeLil
ArUco mMeTKam alisu
[IporpammupoBanue KBajpakonTepa s 2 1 1
nosera mo ArUco
4. Keiicsl Ha 6a3e I'eockan llnonep MuHA 42 14 28
VuebHo-meroauueckuii npoext «GeoCity» 3 1 2
[poextupoanue uuppPOBOro JICKTPOHHOIO 3 1 2
VPOBH ¢ OMOIIBK MoayTs LED
Ipoext «/[pon-hororpad» 3 l 2
[TpoexT «JIoHCK BEPTHKAIBLHBIX MJIOLIAI0K 3 1 g
[TpoexT «Geoscan Base» 3 1 2 Habmonenwe,
IIpuem mailbox 3akoampoBaHHOTO coobmenus | 3 1 7, ompac.
JUTA BKJTIOYEHHS CBETOHO/I0B Texymuii
Vipasrienue KBaApakonTepoM ¢ KOHTpoJUiepa | 3 1 2 e s
Tpuxk [Ipencrapienn
[IprMeHeHne KBaIpaKkonTepa B CebCKOM |8 1 2 gﬁmmﬂeﬁnoﬁ
X034ICTBE o :
Moauduxanus kopryca [Tnonepa Munu 3 1 2 EE?OTBL
KPIOKOM 3aXBaTa 4 i
Ilpoekr «Co3anue KapThl nonéra | 3 1 2 PRACDHBEIHT
KBajipoKonTepa c MOICUETOM S
3a()MKCHPOBAaHHOM Ha HEll TEXHHUKH € IOMOUIBIO
Kraccu(rKaropa»
Pioneer Control - mporpamMma yrpasiieHHs 3 1 2
KBaApOKOITEPOM
Cucrema GecnipoBoanoi 3apsiaku 4 [lnonepa | 3 1 2
Munu
3 1 2

Kommuekcnsii npoekT QuadBuilder




2
FPV cucrema 11s xBagpoxonrepa «lInonep 3 1 -
Munu»
5. | MpoexTnas nesreasnocts 22 8 14 Texymuit
_ " it 5 1 ] KOHTPOJIb.
BBe/icHHE B [IPOCKTHYIO JICATEIbHOCTh - [pencTasienn
Jlenoras urpa «IlybnugaHoe BBICTYIIIEHHEY e [ ! e
Co3/anHe TBOPYECKOro MHHH-TIPOEKTa H ero | 4 I 2 BB?GHHeHHOH
paboThI,
samuta 1o reMe «Jpon-gororpad» : [OCPEACTBOM
Jlenogas urpa «llydamdHoe BBICTYTUICHHE Y > l l JIOKITajia u
" " "
Co3aHue TBOPYECKOro MHHH-TIPOEKTa H ero | 4 I 4 e
aruH.
saimTa 110 TeMe «[TOMCK BepTHKAIbHBIX TpeHuHTE.
IJI0MIA10K »
] 2 1 1
Henosas urpa «[ly6nuaH0e BRICTYIUICHHE) =
Co3anHe TBOPYECKOro MHHH-TIPOeKTa W ero | 4 ! e
samuTa 110 Teme «I[IpoekTupoBanse
JBUOKCHHH»
2
! Jlenosas mrpa «llenemonaranue» < ] l
6. Hrorosoe 3ansTHe 12 12
=
KonTtponsnas pabota & . KorTpombHee
| BOTIPOCHI.
| -
Co3aHne TBOPYECKOTO IIPOEKTa 6 6 | Habmonenwe.
IIpeseHTauys rOTOBOrO TBOPYECKOIO IIPOCKTaA Hponeria
cOOpKH U
TIPOrPaAMMHPOB
anus BITJIA.
[Ipoeeaenue
MacTep-Kiacca
H OTKPBITOrO
3AHSATHS.
Opranuzalus
BLICTABKH.

1.BeoxHoe 3amsrme. OCHOBBI  2)PO(OTOBHACOCHEMKH ¢  HCHOJB30BAHHE
fecnuI0THOTO JICTATETLHOTO ANMAPATA

Teopus: Beenenue B nporpaMmy. [TpaBumna NOBE/IEHHsA
obyuaronmxcs. Beoauberit uHCcTpyKTax. O3HAKOMHTH YHALMXCs C [PaBUIAMH IOBCACHHA B
kaOMHeTe. a TAkXkKe MO3HAKOMHThL ¢ MHCTPYKIIUCH Ha cilydail BHe3anHbIX noxapos. [lonatue, yto
Takoe a’podorochemka u (GOTOrpaMMETPHH M HX HcTopusa. Adpodororpadmuueckas chemka.
OamoMmapmipyTHas © MHOTOMapmipyTHas cheMKa. leniioBas HMH(]akpacHas a’pocheMKa.
Pammornokannonnas creMka. MHoroszonaibHas aspodorocbemka. OneHka KayecTBa pe3yIbTaToB
aspodoTocseMku. A’pokocMuueckas chemka. Kocmuueckasa kxaprorpadus. Jletnoe sananue.
®opmyna cremikn ¢ BITJIA. @opmyna Mex Ty coce/IHUMU CHUMKamu. TpeboBanus K oneparopam
BITJIA u pyxopomutemto moneroB. [lonatne dororpaMMeTpHu, UCTOPUS H €€ HOCTOMHCTBA.
OcHoBHbIE TpaBU/Ia IIAHUPOBAHHS CHEMOK C MOMOLIbIO KBagpokontepa. CLHEHapHH ChEeMKH.
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M3y4yeHHne MHCTPYKIMH, BHIOOP ONMTUMANBHBIX HACTPOEK KBAIPOKONTEpa H Kamepsl. M3ydenue
MecTHOCTH. OcHOBHI adpodoTocbemiu. CpaBHUTENbHAS XapakTepHeTHKa. OCHOBHBIE NPUHITHAIBI
pabGotsl B Agisoft Metashape. Uurepdeiic. Annaparypa q1s hoto-BueocheMk. [TporpamMMer juis
BrieOMOHTaXa. OcobeHHocTH  GoTO-BHACOCHEMKH — KBagpokonTepoMm. Ilpocmorp  doro-
BHICOMATEPHAIOB, OTCHATHIX ¢ IIOMOLIBIO KBAJIPOKOLITEPOM.

IpakTuka 3agectn TeTpaas mo Th. TIpoBecTn HHCTPYKTAXK 00yYaIOMUXCs, IIOAKPENIss
JMYHOM [OANMCHIO. 3aHecTH HPOBELECHUE MHCTPYKTaxka B y4eOHBIH OKypHal TpYTIIEL
AspodoTockemMKa Ha OTKpPBRITON MecTHOCTH. Boibop obopynopanus. MoaenupoBaHue 3auluThl
BUHTOB. Buineochemka Ha Bbicore. Obpabotka aspodorocHHMKOB. MOHTHPOBKA CHATOrO IMPH
3allycKe KBajipokonTepa BHaeo. HacTpoiika KBajpoKomTepa, KamMephl W MyJbTa YIPABICHHS.
CocTtaBnenne Mapiipyra [oJieTa M 3aJaHus Juid ajpockeMkH. McenbitarensHsiii noser Ha
MECTHOCTH C a’pOCheMKO#, oTpadoTKa pas/MYHbIX pekuMoB nojeta. ObpadoTka MatepHana B
Agisoft Metashape . MonTtax Buaeodaitnos. PoTo-BHACOCHEMKA ¢ IIOMOLIBKO KBAIPOKONTEepa B
noMemeHuH, PoTo-BUIE0CHEMKA ¢ IIOMOILULI KBAIPOKOILTEPa BHE ITOMCIICHHS.

Dopma xouTpoas: Habmonenune. onpoc. Texkymui KOHTPOIIb

2. llporpammupoBanue Ha s3pike Python

Tembl 3aHsTHii: 3HaKOMCTBO C #3bIKOoM mporpaMmupoBanus — Python. Ckpunt
Aruco Flight nns pacno3nasanmus Aruco-mMapkepoB pabotToil ¢ HuMu. [ToayuecHue u300pakeHus
¢ kamepsl ¢ moMouipio ckpunta Camera Stream. Ilepemernenne KpampaxonTepa ¢ MOMOIIBIO
ckpunta Circle flight. Kamufposka xamepsl KBajpakonTepa ¢ I[OMOLULIO CKPHIIT
Get_camera samples. YnpasieHne cBETOJHOJAMH M NOIYYCHHE JaHHBIX C [IOMOIIBIO CKPHITA
LED_hight change. Cxpunt LUA script start. YupapineHue KBaJpakomTepoM ¢ TOMOIIBIO
ckpunra WASD flight. Yupasienue kBaipakontepoM ¢ moMoIisto ckpunra Manual_speed.
Cxpunt FTP. IlporpamMupoBanne B3n€ra W nocajky OeCnUIOTHOIO JIE€TATEILHOIO ariapara.
BhInosiHeHHe KOMaH]1 «pa3BoOpOT», KH3MEHEHHE BBICOTBI», «M3MEHEHUE MO3HIAAY. BRIMoTHeHHe
CPYNNOBOrO  Moj€Ta  BPYTHY. BeimosiHeHHe  MO3HIOHOHMPOBAHMS 110 METKaM.
[TporpaMMHpOBaHHe IpymnoBoro mnonéra. llporpaMvupoBanwe poeBoro B3auMOJCHCTBHS.
[IporpamvupoBanue Ha s3bikax Lua u Python

Teopua: YcTaHoBKa TpOrpaMMbl Ha KOMIBIOTED. 3HAKOMCTBO C (YHKIHOHATOM
nporpamMmel  Python. OcHnoper sizeika Python. Ilpumeper ma s3sike Python ¢ pasbopom
KOHCTPYKIIMI: TMKJIBL, YCJIOBHUHA, BETBICHHA, MAacCHBBI, THNbl JaHHBIX . OCHOBBI
MporpaMMHpPOBaHKsl  KBAJIPOKONTepoB Ha s3bike Python. Anropurm padoter  ckpunra
Aruco Flight u ero pasbop. IIpenrasnauenme ckpunta Camera_stream.py ¥ €ro ONHCAHHE.
IIpennazuavenue ckpunrta Circle flight w ero onucanue. [lpeanasnaueHme CKpHITa
Get_camera_samples u ero omucanne. [lpeanasnaucane cxpunra LED hight change u ero
onucanue. Ilpennasnadenwe ckpunta LUA script start w ero omnucanue. IIpeianasnaucHue
ckpunita WASD flight u ero omucanue. Ilpennasnayenue ckpunta Manual speed u ero
onucanue. [Ipennasznauenue ckpunrta FTP. Teopermdeckne OCHOBBI BBITIOIHEHHS PA3BOPOTA,
M3MCHEHHS BBICOTHI M TIO3UIMH Ha KBajgpokontepax. OCHOBBI [03UIHOHHPOBaHMSA “Indoor u
outdoor xBampoxonTepoB. OCHOBbI I'PYIIIOBOIO MOJETA KBajgpokonTepos. M3ydenuwe Tumos
IPYIIOBOIO MOBEACHMUS pOGOTOB. OCHOBBI IPOr PAMMHPOBAHHA POs KBAIPOKOTITEPOB.

Ipakraka: Opranmsanms padoyero mecra. Ycrawoska mnporpammel Python na IIK.
PaboTa ¢ uHcTpyKumeii no padore ¢ nporpammoit Python. Tectuposanue ckpunrta Aruco_Flight
Ha KBajapaxontepe. TectHpoBamme CKpHITa Camera_stream.py Ha KBajpakomrepe.
Tectuposnuue cxpunra Circle flight na kBagpakontepe. TectupoBanue — CKpHITa
Get _camera samples Ha kBaapakontepe. TectupoBamwe ckpunta LED hight change na
kBaapakontepe. TectupoBanue ckpunra LUA_script_start Ha kBajpakomnrepe. Tectuposanue
ckpunta WASD flight ma kBagpakontepe. Tectuposanue ckpunra Manual speed nHa
kBajpakonrepe. TectupoBanue ckpunrta Cxpunt FTP. Tectuposanne HanmMCaHHOIO Koaa B
pexuMax B3aéTa M mocaaku. TecTupoBaHue NPOrpPaMMHOIO KOJa B PEXHMax pa3BopoTa,
H3MCHCHHS BBICOTHBI H ITO3HUIIHH. Brinonnerne rpynrosoro nonéra Ha KBaIPOKOIITEPE B p}-"—iHOZ\T
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pesxxume. TectupoBanue pexxnma rnosuuunonuposanus no ArUco - mapkepam. [porpammupoBanue
posl  KBaJpOKONTEPOB [Is IpynmnopBoro nonéra. BeimoaHenwe rpynmoBoro rmnonera B
aBTOMATHYECKOM peiKHMe.

®opma konrpousi: Habmonenune. onpoc. Texymuit xonTpons. Ilpencrasnenne
BBITTOJTHEHHOH pabOTHI, MOCPEICTBOM BHIEONTPEISHTAIIHH.

Honoanumensroe 3a0anue: 00y4aiowuecs, Komopbie 66lNOIHUIU 3a0aHue Obicmpee,
BbINOTHAIOM (MO HCENAHUIO) OOROIHUMENbHBIE 3A0AHUA, YKA3AHHbIE 8 PaboYyeM IUCHE YHelURd, 6
pasoene «IIpaxmuxymy.

3.0cHOBBI MATHHHHOIO 3PEHHSL.

Tema: YUro Takoe MalIMHHOE 3peHHMA M Helpocern. llpuMeHeHne MalIMHHOTO 3PEHHAS W
KoMnbroTepHOTO 3perus. [Iporpamvupyemas kamepa OpenMV. OpenMV, pucyeMm Ha dKpaHe.

PacnioznaBanue 00beKkTOB. PacnosnaBanue c10xHbIX 00bexToB. [loaxmouenne OpenMV
K nojietHo muare Iluonep, nporokons! ces3u. [Iporpamvuposanie Kamepsl JUId MOJIETa 1Mo
ArUco metkam. [Tporpammuposanne KBajipakonrepa a1 noneta no ArlUco.

Teopusi: [lath noHsSTHE MAlIMHHOMY 3pEHUIO M Helipocersam. [lpuMeHeHHe MalmMHEHOTO
3peHHs H KOMIBIOTEpHOTO 3penust. [Iporpammupyemas kamepa OpenMV. M3yuenne HHCTPYKIIHH
no pabote ¢ mojakmodeHneM kamepsl OpenMV. Tectupopanue B mporpamme Python. PasGop
koga. Omucanme Koja pHCOBaHHs CIydafiHbiM LBeToM. MeToa pacno3HapaHue rpasil. Jletextop
rpanun;, KeHHH M KTO €ro ocHoBate/lb. OCHOBaTelb ajIroOpuTMa MPOCTBIX TEOMETPHYSCKHX
oobexToB. Anroput™m Xada. Unctpykims ¢ pacnmHoBkoit metida. [Toustue SPL, ADC n PWM.
Paz6op ckpunta ai1s kamepsl OpenMV. TloaroroBka ckpunta g ksajapakonrepa. Co3manne
CKPHIITA [OJIET B TOUKY.

Ipakruka: Opraamsamus pabodero mecta. [loarotoBuTts jokman Ha Temy «OOnactu
NpPAMEHEHHsT MAIMHHOTO M KOMIIBIOTEPHOro 3peHus. V3ydeHue HMHCTPYKUMH 1o pabote c
nojkimodeHneM kamepsl OpenMV. Tectuposanue B mporpamme Python. TectupoBanue koja B
nporpamme. TecTHpoBaHKe KoJIa PHCOBAHME CIydaifHbIM LBETOM MpsIMOii, kBaapar u T.1. Pabora
¢ perekropoM Kennu. Tectuposanue anropurva Xada. M3yuenue WHCTPYKIMH DACTTMHOBKH
wiedga. 3arpyska ckpunta Ha kamepy OpenMV. Hammcanme u  TecTHpoBaHHe KOJa Ha
kBanpaxontepe. [Iponucab MeXaHU3M LIEHTPOBKH.

®opma kourpoas: HabGmonenne, ompoc. Texymumii kouTponb. [lpeiacrasienue
BBITIOJHEHHOH PaboThI, MOCPE/ICTBOM BH/AEONPE3IEHTALIHH.

Honoanumensroe 3aoanue; 00yHaruUecs, KOMOpele BulNOIHILTU 3a0ane beicmpee,
BBINOIHAIOM (RO HCENAHIUIO) OONOTHUMETbHBIE 3A0AHUA, YKA3AHIBIE 6 padoyeM Jucme Y4eHukd, 6
paszoene «IIpakmurym».

4.Keiicel Ha 6a3e I'eockan Ilnonep maan.

Tema sanaTuii: YueOHO-METOAMYECKHI [IPOEKT «GeoCity». IlpoekTupoBaHHe
nudgpoBoro ypoens ¢ nomoinsk Moayias LED wa 6aze kBaapaxontepa ['eockan [Tuonep munu.
[Tpoext «JIpoH-hoTorpad». IMpoekt «[Towck BepTHKaNbHBEIX [IOmanok». Ilpoekr «Geoscan
Base». IIpuem mailbox 3akoampoBaHHOTo coOOOMWIEHUS JUIA BK/IFOYCHHS CBETOTHOOB.
YupagieHne KBaapakontepoM ¢ KouTpomtepa Tpuk. [TpuMeHenre KBaapakolnTepa B CEIbCKOM
xo3giicte. Mogmdmkarma kopnyca ITnonepa Munu KpiokoM 3axsara.

Teopusn: [IpocmoTp BuaeopoiuKa/IIpe3eHTalHH 110 TEME 3aHATHA, H3YUCHHE HHCTPYKIIUN
no npoekty «GeoCity». Co3nanme ckpunta uepes Pioneer Station. 3HAKOMCTBO € HPOEKTOM
«JIpon-dotorpad». 3HAKOMCTBO ¢ IPOEKTOM H H3yueHHe HHCTpyKImH «[loMcKk BEPTHKATBHBIX
naomanoky. I[loustue OuTOBBIH ciaBur. M3ydyeHWe WHCTPYKUMHM [0 mpueM mailbox
3aKOJIMPOBAHHOIO COOOLICHUS IS BKJIOYEHHS CBETOAMOJOB. [lo3HakoMuTh € ONHCAHHEM
nporokona mailbox. [lo3HakoMHThL ¢ omucaHueM api oobexkta mailbox. Ilpocmorp
BH/ICOPOTHKA/ TIPE3EHTALIMH [10 TEME 3aHSMTUS, U3YUCHUC HHCTPYKLIMH CO3/JaHUsl CKPUTITA.

IpakTuka: Opranuzauus pabouero mecra. Hanucanue moaeTHOro 3aJaHus UL JIpOHA
JI0 TOYEeK YKa3zaHBIX TOpo/oB. YcranoBka momynsd LED ¥ 3arpy3ka coO3JaHHOrO CKpHITa 4epes
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Pioneer Station. VYcranoBka s3pika nporpammuposanusi Python (Bepemst 3.7 u  Bbime).
Heobxommnmere mogymu. Cosaanne O610ka Kojaa A0 onpeeeHds ckenera denoBeka. OyHKkuuu
remap (oldValue, oldMin, oldMax, newMin, newMax). M3yuenue MHCTPYKUHH I CO3JaHUE
Urpbl o cbopy MeTok. YcTaHOBKa KOMMOHEHTOB ¢aiin requirements.txt. CamocTosTensHOE
co3fanMe Jaraceta. 3arpy3ka jgataceta B Lobe. Cosmanne koma Ul YHpaBlIeHHs
kBagpakonrepoM. CoszgaHue cKpunTa Ais MIpel M NPUMEHEHHME Ha npaktuke. Hammcanue
GyHKIIMH «CBHT BIEBO», «CJBHUT BrpaBo». Hactpoiixa obopyIoBaHHS B COOTBETCTBHH C
BbIOpaHHBIMH YCTPOHCTBaMH 110 HHCTpYKUKH. Co3anue Koaa kpaapaxontepa Ha Lua. Co3nanue
Konma ans KoHTpomnepa Tpuk. Miyuwenme wmuctpykumii w cozmanme ckpunrta. B PyCharm
Community Edition.

®opma kouTpoas: Habmonenue, onpoc. Texymuil koaTposs. [Ipencrasienne
BBITTOJTHEHHOH pa‘SOTLI. MOCPEACTBOM BHICOTIPE3CHTAIIHH.

Hononnumensroe 3a0anue: 00y4aiowuecs, KOMopwie 6ulNOIHUIY 3a0anue beicmpee,
6biNONTHAIOM (F?(J HCEAAHUIO) OONOTHUMEIbHBIE 3AOUHUA, VRA3UdHHbBIE 61006{)'-{8.'1#’ AUCHe YHeHUKdA, 6
pasoene «llpakmuxymy».

5. IlpoexTHas aesTeabHOCTD (22 yaca)

Temnbl 3anaTuii: Beejenne B MpoekTHYIO AeaTeabHocTh, Jlenosasd urpa «Ilydauunoe
BBICTYIIEHHEe», CO371aHHE TBOPYECKOrO MHHH-NPOEKTa M ero 3amura no teme «CBeroBoe
npoexTHpoBanuey, Co3qaHHe TBOPYECKONO0 MMHH-IIPOGKTA M €r0 3allHuTa Mo TeMe «3BYKOoBOe
npoektHpopanue», (Co3gaHWe TBOPYECKOTO MHHH-NIPOEKTa M €ro 3allMTa [0  TeMe
«[IpoekTHpoBaHue ABKMKeHU », [lenosas urpa «llenemnonarague».

Teopusi: BeeneHue B MPOEKTHYIO [JeSTeNbHOCTH. [IpocMOTp BHIAEO-YPOKOB H
npe3eHTanuii Ha TeMY MPeOoJOJIeHHs CTPAXOB, JAOCTHKEHHA yCreXa, NMPaBHILHOTO H3JI0KEHUS
paboTel. Poub rpaBuiIbHON 0CTaHOBKY 1ead. M3ydeHnue padodero jiucra yYeHHKa.

IMpakTuka: Opranmsanus padodero wmecra. [lpoBeaeHHe TPEeHHHrOB Ha TEMY
yOJIMYHOrO BBICTYIUICHHA H 1ieiernoaradnus. KoHCTpyHpoBaHHE U MPOrpaMMHPOBAHUE MHHH-
nmpockToB: CRETOROE TPOEKTHPORAHKE, 3BYKOBOE MpoekTHpoRanne. [IpoekTupoBanue IBHKEHUH.
Hanmucanme nokiaga v mpe3eHTanus npoaenadHoi paboThl.

®opma koHTpoJas: Texkymud KoHTposb. llpencraBicHue BhIIONIHEHHOH pabOTHI,
MOCPEACTBOM J0K/Iaa ¥ BUACONPE3CHTAlMH. T peHUHTH.

5. Hrorosoe 3ansitue (10 gacos)

Tembr 3anaTnii: Koutponsnas paborta. Co3znanue TBOPUYECKOTO MPOEKTA

Teopun: Mrorosas auarHoctuka. Tectopas nposepoutas padora.

Ilpaktaka: Co3maHue TBOPYECKOro mpoekra. lIpeseHTallns roToBOr0 TBOPYECKOTO
MPOEKTA.

®opma kourpoan: Konrponessle Bonpocel. Habmromenue, onpoc, nposepka cOopku
KBapaKomTepa. Bumeo MacTep-kimacc /s poauTeneif, BuaeompeseHTtanud. [Ipopeaennue
OTKPBITOTO 3aHATHS VIS POAUTENIEH. .

1.4. Iliianupyembie pe3yibTATHI

Juunocmuvie 00pazoeameibHble Pe3yabmamasl.

® TOTOBHOCTL K C&MOH.EI,CHTH(I)HK&U.HH B OKpYXKalllcM MHPC Had OCHOBE KpHTH‘-IeCKOTO
aHanmusa HH(I]OPM&HHH., mpa}Kammeﬁ pa3nuYHbIE TOYKH 3PEHHA HA CMBIC]I H LHEHHOCTH
KHIHH,

® YMCHHC CO30aBaTk H l'IO,ELElep)KPIBaTb HHIHBHAYATbHYH HH@JOPM&L{H(}HH}%O cpcay.
obecrieuuBary 3alUTy 3HAa4UMOi wHPOPMALMM W JHYHYID HHQOPMAIMOHHYIO
6&30H3CHOCTB, paﬂ.BHTHC YYBCTEA TUYHOH OTBETCTBEHHOCTH 3a KayecTBO OprH{aiOLL[eﬁ
MH(POPMALNOHHOH Cpebl;
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e npuoOpeTeHWe OMBITA HCMOIL30BaHMS HMHGOPMALMOHHBEIX pPeCypcoB oOmecTsa M

JIEKTPOHHBIX CPEICTR CBA3U B y4eOHOH M NpakTHYeCKOH AeATELHOCTH,

® yMEHHE OCYIIECTBISATH COBMECTHYIO HHPOPMALMOHHYIO JEATE/IbHOCTh, B 9aCTHOCTH MPH
BBIIIOJIHEHUH YHYEOHBIX MPOEKTORB;
® [IOBBIILICHHE CBOEro 00pa3oBaTe/IbLHOIO YPOBHS M YPOBHA TOTOBHOCTH K IPOJOIKEHUIO
obyuenns ¢ ucnonszopanueM MKT.
Memanpedmemisie 00pa3oeamebible pe3yabmanmoi:

e TAHHPOBAHHE JEATE/ILHOCTU: OIPECICHUE IOC/IEA0BATEIBHOCTH TIPOMEKYTOUHBIX
HeJiei ¢ y4€TOM KOHEYHOrO pe3yipTara, COCTARICHIE TIaHa U MOCAeA0BaTEILHOCTH JIeHCTBHM;

e MPOTHO3UPOBAHHE Pe3yIbTATA JEATEILHOCTH U €10 XapaKTEPHCTHKH,

¢ KOHTPOJIb B )OpPME CIIMYCHHUS Pe3yJibTara AeHCTBUA C 3aJaHHBIM ITATOHOM,

» KOPPEKITHS JICATETHHOCTH: BHECEHHE HEOOXOAMMBIX JIONOJHEHHH H KOPPCKTHB B IUIAH
JIeHCTBHI:

e yMeHHE BbIOMpAaTh HCTOYHMKH HHGOpPMAlMH, HEOOXOJMMBIE Ul DPEIICHHA 3adayu
(cpencTBa MaccoBOM  WH(OpPMAIMH, HNEKTPOHHblE 0asbl JaHHBIX, HHPOPMAIHOHHO-
TEMEKOMMYHUKAIHOHHBIE cucTeMbl, MHTEpHET, clioBapH, CripaBOYHUKH, IHIUKIOTETHA H 1. )

o yMeHHe BbiOupars cpenctea UKT s pemrenns 3aad U3 pasHbIX chep YeIOBEUCCKOH
JeSTeIbHOCTH;

IHpeomemnnle 00pazo0eamenbHsie pe3yibHiambi:

¢ CocoOHOCTE M TOTOBHOCTH MPUMEHATH HEOOXOJMMBIE I IIOCTPOCHHS MOJICIICH
3HAHUSA, TIPUHITATIOB IeHCTBUS K MATEMAaTHYECKOI0 OIIMCAHKs COCTABHBIX YacTeH MEXaTPOHHBIX U
poboToTeXHHYECKHX cuCTeM  (HHGOPMALMOHHBIX, 2JIEKTPOMEXaHWYECKHX, JJIEKTPOHHBIX
9NIEMEHTOR H CPe/ICTB BBIYUCINTEIRHON TEXHHKH);

o CI0cOOHOCTH peaTH30BEIBATH MOJIENN CPEACTBAMH BbIYHCIHTECIbHOW TCXHUKH,

e Branenue wHaBbikaMu pa3pabOTKM MaxkeToB HH(POPMAIMOHHEIX, MEXaHHYECKHX,
IEKTPOHHBIX ¥ MEKPOIPOIECCOPHBIX MOIY/IeH MEXaTPOHHBIX H pOOOTOTEXHHYECKHX CHCTEM

e BrageHue ocHoBamu pa3palOTKH aJTOPHTMOB H COCTaBJIEHHS IPOrpamMM YIpaBIcHHS
BITJIA;

o« YMenue mpoBOIUTE HACTPOHKY M OTAaAKY KOHCTpyKuuu BITJIA.

e NJaHMpOBaTb MapLUpyT NoNAeTa;
® [IPOBOJAUTE BUJCOCHEMKY Ha BBICOTE;
e pemark TEXHMYECKME 3aJadyd € IOMOIIBK)  METOJI0B  MPOTOTHIHPOBAHHA W

KOHCTPYUPOBaHHUS;

® PEMOHTHUPOBATH KBAJPOKONTEP:
® OJKTIOYATH M HACTpauBaTh 000PYAOBAHHE K KBAJAPOKONTEPY.
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2.3 Marepua/ibHO-TeXHHYeCcKOe oDecnmeveHue

1. TexHudyeckue cpeacTBa 00yUeHHUd (AyIHO-BHIICO).

KoMmmpioTepHas TeXHMKA (CHCTEMHBIH OIOK, MOHHTOP, KOMIbIOTEPHAs Mblllb.
KJIaBHATYpa)

TMepudepuiinoe 060pya0BaHUE (KOMIIBKOTED, BHACOMPOEKTOP, IKpaH);
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4. Kanueisipckue IpHHAIICKHOCTH:
5. Habop pyuHoro HHCTpyMeHTa:
6. YyeOHo-mMeToaudeckui komiuieke Ieockan TMuornep Munu — 6 wT.(Masiblii peMKOMIUICKT

quts 'eockas [Tuoxep Muun — 6 wr., Akkymyastopras 6atapes Li-Po 1100 mAh —6 wr.. [ynbt

Bluetooth — 61urT.).

Kaaplit  ofyuarommiicss oGecrieyuBaeTcss JOCTYMOM K METOJAMYECKAM [OCOOHAM,
BHJEOYPOKAM M Ip. HEOOXOMMMBIM MaTepwanaM. Bo Bpemsl CcaMOCTOATENbHOH paboTsl
obywaroruecss MOTyT TONB30BaThcd MHTEpHETOM C  LENBIO H3YYEHHSA JOMOJHUTEILHOIO
MaTepuaia 1o yueOHbiM 3aganusM. Pabodee MecTo 00y4aromerocs MpH OCBOCHUM IPOrPaMMBI ¢
MCTIOB30BAaHHEM JUCTAHIMOHHBIX TEXHOJOTHI JOJKHO ObIThb  OpraHW3oBaHO JOMa H
COOTBETCTBOBATh HEOOXOAMMbIM HOpMatuBaM W TpeOoBaHHAM, ObITb  000pPYAOBaHO
KOMITBIOTEPOM, MMEIOUIMM JOCTyll K ceTd MHTepHeT, KoqoHKamu, paboucii MOBEPXHOCTHIO,
HEOOXOIUMBIMH WHCTPYMCHTaMH. PEeKOMEHJAlMH [0 OpraHu3alMy JOMAIlHETO O00yyeHHs
[pHBEICHBI B IpUIOKeHHH K [Iporpamme.

HudopMaunonnoe H MeToaRdYecKoe obecrnevenne: NpH 04HOH (opme oOyueHHA C
ucnoab3osagueM JOT mpemycMoTpens! ciueaylonte GopMbl OpraHu3aliin 3aHsITHH!

*BHJIEOYPOKH, MacTep-K/1acchl, BeOMHAPBL U T.11.

*hOpMBI  OpraHu3allil CaMOCTOATETBHON pPadoThl OOYYAIOLIMXCS: TECTHI, JTOMAITHHE
3a/1aHUs, CAMOCTOATEIbHbIE PA0OTHI, MPAKTHUECKHE 3a1aHus

*[IOJIyYEHHE 00PaTHOl CBA3M B BHJIC THCHMEHHEIX OTBETOB, GoTorpaduil. Bujeosanuceii,
npe3eHTanui

*QHJIaHH-KOHCYJIbTALMK, TEKCTORBIC U ayIHO PELIEH3HH

*CO3JaHHE [IeJIaTOrOM HOBBIX M MCMOJL30BAHHE HMEIOIIMXCS Ha 00pasoBaTelbHBIX
nopTanax M niaTgopMax pecypcoB M 3aiaHuil (TeKCTOBBIX, GOTO, BHIEO, MYJIbTHMEIHHHBIX H
ap-)-

* [MIAKTHYECKHE MATECPHATBl: KapTOUKH, MIaKaTbl ¥ Ap., BUACO- U ay/THO - MaTE€PHAIIBI.
[punosxenne Viber mms o6lienus ¢ y4eHHKAMH M IIOJYHCHHS BBITIOMHEHHBIX 3a1anni. Tax xe
MCIOJL3YETCs 3JCKTPOHHAA 110YTa.

IIpn BO3MOKHOCTH M OCHANIEHHOCTH KOMOLIOTEPHOH TEXHHKOH, ILIAHIIETOM,
cvaprdonom u crabuapHoii cerbio Hurepmer (Wi-Fi), npumensiercs nporpamma-
cumy.aTOp FPVFreerider A 0TpaboTKH HABBIKOB HOJIETOB IIPH IMCTAHUMOHHOH (hopme
obyueHn,

2.4 YeaoBud pean3alHH NporpaMmbl

Jlist peanu3auiu JAaHHOM TPOTPaMMbl HEOOXOIHMO UMETE!
1. TTomemenwe (KaGHHET). COOTBETCTBYIOMIECE CAHHTAPHO-THTHEHHYECKUM TPEOOBAHHAM M
TEXHHKE Oe3011aCHOCTH,
2. CriopTHBHBIN 3a1 IS [OJNETOB MM cBoboxHas miomanka (mpumepro 10%10 M) mms
0TpabOTKH HABBIKOB ITUIIOTHPOBAHUS:
Cronsl ang yaamuxcs — 6-10 wr.:
4. Cryaps — 12-20 wr.;
Ilkadpt A1 XpaHeHMs HArTSIHBIX  10COOMIl, HHCTPYMEHTOB, OOOpYIOBAHMUSL,
KOHCTPYKTOPCKHX MaTepHAaI0B;
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5. JlupakTHueckuii  marepuan:  wunoctpauud,  Qororpadu,  CXeMpl,  KHHIH,
BH/IEOTIPE3eHTALMH 110 TeMaMm;

6. OGopyfoBaHKE K TIPAKTUUECKAM 3a/IaHUsM. TECTOBBIC 3a/1atiust, ONPOCHUKH, HHCTPYKINH,
paGoune TeTpaau ydeHwmkoB, 3amanus «llpakrukyma» JUIS  OZTAPEHHBIX  ICTCH.
MHIMBHTyaTbHbIE MAPIIPYTHBIE JUCTHI 11 Aeteit ¢ OB3:

7. OBopyjpoBaHHe /ISl [Iearora: KOMIBIOTED, IPOEKTOP. IKPaH, My3.KOIOoHKH, MOV

8. VueOHO-MeTOMYeCKHH KOMIUIEKC sl yuammxces: Habop INeockan ITnonep Munu — 6
mT.(Massiii pemxomiuiext ans ['eockan [Tnorep MuH# — 6 IIT., aKKyMyJIATOpHas Gatapes
Li-Po 1100 mAh — 6 mr., TTyast Bluetooth — 6mt.);

9. Cwmaptdon:

10. HabOop py4HOro HHCTPYMEHTA:

11. Mucrpyxuus no cbopke ['eockan [Tnonep MuHH.

Tporpammuoe obecnevenme:

Mo6uIpHOe TIPHIOKeHHE s py4dHoro ympasnenus: «Geoscan Jumpy.
Cpena nporpammupoparns TRIK Studio:

Pioneer Station:

Cpenpt paspaborku PyCharmCommunity.

T[Iporpamma ais pabotsr ¢ kamepoit: OpenMV [DE:

. Cpena mporpamvuposanus Python 3.5.

b
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Kaaposoe obecrievenune:

TTearor AONOJIHATEILHOr0 00pa30BaHud, MPOLLe/IIHi TpodeccHOHATEHYIO MOATOTOBKY
10 HanpasicHui0 «POBOTOTEXHUKA» WM [EAaror, MMEFOIHH MeIaroruiecKoe npotrIbHOE
oGpazoBanme M Kypchl IMOBBILCHHS KBaNMGUKAINHA 10 HanpaBicHHIO PoOOTOTEXHHKA Wild
NPOLIEIIICTO  KypChl — orepatopa  OCCHMJIOTHBIX — JICTATENBHLIX  allllapatos M HX
[IPOrpaMMHPOBaHHA.

Meroanyeckoe obecmedenue: JlonojHuTENpHAs —oOUIEpasBHBAIOLIAs  NPOTrpaMMa
«Jleraromas pobototexnnka ¢ I'eockan Ilmomep Munmn» HMeeT DPasBEPHYTOE KalCHIAPHO-
TeMaTHYeCKoe IUIAHMPOBAHKE, COAepKallee IETATbHOE pasiciIeHUe y4eOHOTO BPEMEHH HA
TEOPETHUYECKYIO U IIPAKTHYECKYO YaCTH.

Mndopmannonnoe obeciedenne: HCNOMB30BAHAE COOCTBCHHOIO MPE3CHTATHBHOLIO
MaTepHala. BHIEOPOIHKH.

VyeGHO-MeTONHUeCKHIT KOMIIIIEKC: TeMaTHYeCKHe MOM0OPKH —HArlSIHBIX MaTCpHaloB
(MOJeNH, HWIUTIOCTPAIlMN TEXHHKH, NPHCIOCOONEHHH, HHCTPYMECHTOE, CXCMBL madIOHBbL.
pasBepTKM M [p.); Hoabopka IHMTepaTypHO-XYAOKCCTBEHHOTO —MaTeprana (pacckasbi):
JaHUMATeIbHbIA  MaTepuan (BUKTOPHHBL Hrphl). TOAOOpKAa 3alaHHi pasBUBAIOMIErO N
TBOPYECKOTO XapakTepa IO TeMaM; pa3pabOTKH TEOPCTHYCCKHX M MPaKTHYECKHX 3aHATHH,
MHCTPYKUMY (YePTEeH) T KOHCTPYHPOBaHUA U IPOrPaMMUPOBAHH. .

Becensl: «McTopust 1n0sBiIcHNS OSCITUIOTHRIX JIETATEILHBIX ANIApaTOB», «TexHuka B
KH3HH uenoBekay, «[Ipodeccun uenopek-Texuuka» W Ap. Ilpesentamun no Temam. Jlns
peaH3aliy 3a/1a4 3T0POoBbecOepesKeH s HMEETCs MO00pKa MPOPUIAKTHICCKHX, PA3BUBAIONIAX
YITPaXKHEHHH (U1 T1a3, JUlst PyK, AU CHATHA HaNPSAKEHUs U IPOQUIAKTHKH YTOMISHUS H T.IL),
ITH YIPaKHCHUS TPUMEHSTIOTCA B CEPEIMHC 3aHATHA.

2.5 ®opmbl aTTECTALMH ¥ OLIEHOYHbIC MATEPHAIbI

@®opMbl KOHTPOJIS H MOABEICHHS HTOLOB Pean3alu nporpamMmel:
Jlns OTcHeKWBAHMs Pe3yIbTATHBHOCTH 00pa3’0BaTe]bHOrO Hpouecca WCHoJib3yloTes
CIeAYIOIINE BHIbI KOHTPOJIS:
1.[TpeaBapuTeNbHbIH KOHTPOJIb,
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2. Texkymmit KOHTPOIIb;
3.TTpoMeKyTOUHBIH KOHTPOJIb:
4. toroBslit KOHTPOIIB.

IlpeasapHTenbHBI KOHTPO.Ib [POBOAMTCS B CCHTAOpe ¢ NENbI0  BLIABICHHA
MepBOHAYATLHONO YPOBHS 3HAHHH U YMCHHIl M NpoBojMTCAS B (OpMe MeAarorHyecKoro
HAOII0IeHMS, a TAK)KE TEeCTa, ONMPeeNALIero HHTEpeC 1eTeH K H3y4acMOH TeMaTHKe.

Tekymuii KONTPO.Ib OCYIIECTBISCTCS HA 3aHATHAX B TEUEHHE BCETO Y4eOHOro roja 1L
OTC/IEKMBAHMS YPOBHS OCBOCHHA y4eOHOTO MaTepHala NpOrpaMMbl M PasBUTHS THYHOCTHBIX
KagccTB obywatormmxcd. OH IPOBOAMTCS B pasiuuHbIX GopMax: Mearoriyeckoe HabJoACHUE,
YCTHOrO OMpoca, Oece[bl, aHAIM3 HAa KakJOM 3aHATHH TeJaroroM H y4allMMHCH KavecTBa
BBITNIOJIHEHUA TBOPYECKHX paboT W MPHOOPETeHHBIX HABLIKOB OOLICHHS, TIO pesyjbTaTam
KOHKYPCOB, COPEBHOBAHHUM.

TpoMeRyTOUHBIH KOHTPOJIb TIPSYCMOTPEH MO OKOHYAHHH KaXI0TO MONYTOTHA C
LIEJIBIO BBISB/ICHUS YPOBHsI OCBOEHHS TPOrpaMMbl 00yJarOMUMUCS H KOPPEKTHPOBKH Mpolecca
obyuenus. B kauecTBe NPOMEKYTOYHOIO KOHTPOIA IPHMEHAOTCA TakHe ero GOpMbI KaK aHATH?3
yYacTHs K@KIOro O0YyYarolero B KOHKYpCax, BBICTABKAaX H TBOPYCCKOH MeATETLHOCTH,
[IPOBEJICHHE TECTHPOBAHUIT 110 TeMe Witk MpoGIeMHO# Oecebl.

HroroBbiii KOHTPOJL IPH3BAH [10KA3aTh OIEHKY VPOBHS M KauecTBa OCBOCHUA
VYAIIUMHICS JOTIOJHATENbHO 001mepa3BUBAIONIER MPOrpaMMel 110 3aBEPLICHHIO KAXIOTO 1ol
o6yuenus. IIpoBoasTCS TECTHPOBAHUSA 110 TEMAM, 3allMTa TBOPYCCKHX MPOEKTOB, & TAKKE aHaII3
VIacTHA KaKI0ro o0y4arolerocs B KOHKypax, BhICTaBKaxX, COPEBHOBAHMSIX.

@opMbl N01BEIEHAS HTOTOB peaan3anun 06meodpasoBaTebHOI NPOrpaMMbl:

®HTOIOBBIC 3AHSATHSL,

®OTKPBITHIE 3aHSATUS /151 POLUTEIICH;

®KOHKYPCHI;

®COPCBHOBAHHS:

eMacTep-K/1acchl.

VuammMcs,  YCHEMHO  OCBOMBIUMM  JOTOTHHTENbHYIO — 0011€00pa3soBaTeIbHYIO
OOIIepa3sBUBAIOIIYI0 [IPOrpaMMy M MPOIIEIUIAM  WTOrOBYIO — aTTeCTallHio,  BBRIIAOTCA
cepTudHKaThl, KOTOpblE CAMOCTOSTE/ILHO pa3padarhiBaeT H YTBEpKIaeT oOpasoBareibHast
OpraHu3aI#s, TOYETHLIE IPAMOTHI, IPH3BL.

[Tpu 04HO# (popMe OCBOCHHS MPOrPAMMBI KOHTPOJIbHbBIE YIPAKHCHASA BBITIOTHMIOTCS Ha
YPOKE H HEITOCPEICTBEHHO Ha YPOKE OLEHHBAIOTCS 1ISIaroroM.

[Ipit OCBOGHMM IIPOIPaMMbl C HCIONB30BAHHEM JIMCTAHLUMOHHBIX TEXHOJIOTHI
00YYaIOIIHECS BHIIOIHIOT KOHTPONLHEIE YIPAKHEHH CAMOCTOATE/IbHO M HATIPABIITIOT earory
BUe0 ¥ (umn) OTOOTHET MOOLIM YAOGHBIM CLOCODOM (MTPHOPHTETHBIA CHOCO0- MPHIOKCHHE
Viber).

@opmbl  OTCaCKUBAHAA M (HKcCALHH 00pa3oBaTeJbHBIX Ppe3yabTaTOB 10
OKOHYAHAH y4eGHoro roaa: JXypHai noceiaeMocTH, aHATHTHYECKAs CLIPaBKd, aHATHTHYECKHI
MaTepHall, MaTepHajl aHKETHPOBAHUS M TECTHPOBAHHS, NMOPTHOIHO, AMIIOMBI 00 YHacTuu B
KOHKYPCaX H COPEeBHOBAHUMAX, (OTO, OT3BIB POJHTENEIH.

Pe3yabTaTHBHOCTE JICATETHHOCTH IO IPOrpaMMe, TakKe OTpefendeTcs pesylbTaraMu
yyacTHs B KOHKypcaX. KOH(EpEHIHsX, COPEBHOBAHHAX, YCMEHIHOM IIPOBEACHHH OTKPBITHIX
3aHATHI U MacTEP-KIIaCCOB.

AHAIH3 Pe3VALTATOB OCBOEHHS HPOIPaMMbl OCYINECTBIACTCH CJIedyH0HMH
cnocobamm:

[Ipu o4Ol hopMe OCBOEHHS IIPOrpaMMBbl TEKYILHIH KOHTPOIIb 3HAHWH OCYIICCTBIACTCS
B IIpOIIECCe YCTHOTO OIIPOCa, TEKYIIHIl KOHTPONIE YMEHHH H HABBIKOB B IpoLecce HabI0eHN 3a
MHMBHYATbHOH paboToM, TPOMEKYTOUHBIH M HTOTOBOH KOHTPOJb YMEHHH M HaBBIKOE
OCYHIECTRIAETCS TTOCTEe H3ydeHHs TeM B GopMax B3aHMOKOHTPOIIA, CAMOKOHTPOJISL, BBITTONHECHHA
MTOCTABJIEHHBIX 3aa4 IC1arorom.
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HMcnonp3oBanue AMCTAHIMOHHBIX TeXHONOTHI. TeKyluil KOHTPOIb 3HAHUWil, a TakKe
yMEHHii U HABBIKOB, OCYIIECTBIISLETCS MyTeM aHamu3a GoTo U BUICO MHPOPMATIHY, TTOIYUEHHOH
ot 00yyarouxcs. [IpoMexXyTOIHBIH 1 HTOTOBOH KOHTPO/Ib YMEHHH U HABBIKOB OCYIICCTBIIACTCS
[ocIie H3ydeHns TeM B GopMe Gecerbl ¢ 00yYarOIMMEs 110 BHAe0CBI3H B Zoom uim Viber.

KOHTPOJIb BLINOJHEHHs 3aHATHI (QUKCHpPYeTcs MOCPeNCTBOM (DOTO-BHIEO OTHCTOB,
pa3sMeLIaeMbIX JACTHMH MO HTOTaM 3aHATHS B TPyTITe 00be IMHEHHs COUMAIbHOI ceTH BKOHTaKTE.
O61enne ¢ poIMTETIMH U IeTbMHU Be€Tcs B rpynne Viber unu WatsApp.

OneHoYHbIe MATEPHAJIDI

Kaxknas H3ydeHHAs VYYallMMMCS TeMa OLEHHMBAETCs TeAaroroM: HH3KHA YpOBEHbL
OCBOEHHSL, CPEHUMN; BBICOKHH.

MoOHHTOPHHI OCBOCHHS TIeTHbMH NPOrPAMMHOI0 MaTepHaIa

Boicokuii ypoBeHb pazBurTus: 00ydarommiics 3HaeT H3yuennbri MaTepuail. MoxeT 1arte
JIOTMYCCKU BBIICP)KAHHBIN OTBET, AEMOHCTPHPYIOINI MOIHOE BaJCHHE MarcpuaioM. YeTko u
GezomacuHo paGotaer ¢ obopyaoBanueM. CnocoOeH CaMOCTOATEIBHO TOATOTOBHTh, HACTPOMTH
BecnMIOTHBIH JeTare/bHbld anuapar 0e3 nmomon megarora. CamMOCTOATENLHO BBITOJIHSCT
ONEpalMM TpH VIPABICHHH OCCTHIOTHBIM JeTaTebHBIM ammnaparoM 0e3  MOJACKa3KH
nemarora. [IporpammupyeT no cxeme 6e3 nomoumu nejarora. Hagsikm ynpapnenns nOIyueHbI B
[oJIHOM 00BeMeE, ITPHCYTCTBHE NIearora He TpedyeTcs.

Cpeaunii ypoBeHb pa3BHTHSA: 00yUatOIM{ 3HACT U3YYCHHBIH MaTepHa, HO 74 MOJIHOro
pacKpeITHs. TeMbl TpeOyercss OHOJHHTENBHBIC BONMpOChL. Tpebyercs mepuojuyeckoe
HALIOMHHAHHE O TOM, Kak paborath ¢ obOopyaoBanveM. MOoKeT [MOAIOTOBUTH HACTPOHTh
OeCHUJIOTHBIA IT€TATENBHBIN ammapaT NpH MoJcKazke neparora. Hyskpaercs B MOSCHEHHH
MTOCEI0BATETLHOCTH paboThl, HO Cr10co0CH 1ociie 00bICHEHNA K CAMOCTOATELHBIM JICHCTBHSAM.
[IporpaMmmupyeT no cxeme, HyXJaeTcs B moMomM nejarora. Haeiku ynpaBieHHS B HETOM
MONyYeHbl, YNpapieHHe OeCHHIOTHOrO JIeTaTeIbHOrO ammapara BO3MOXKHO 0e3 MpUCYTCTBHS
neaarora.

Huskmii  yposenn paspurust: ofywaommiics 3HaeT (parMeHTapHo H3YYCHHbIH
matepua. Manoxenue wmarepuana cOHMBYABOE, Tpedyromiee KOPPEKTHPOBKH HABOISALIHME
Borpocamu. Tpedyercs MOCTOAHHBIN KOHTPOIIb MEIArora 3a BBIIOJHECHHEM NPABHIT IO TEXHHKE
HesomnacHocTH. He MOKET MOArOTOBHTH, HACTPOHTH OCCIMIIOTHBIN JeTaTelbHBIH ammnapar Oes
momoly negarora. Ipebyer mnOCTOAHHBIE TMOACHEHMA C TMejarora MpH  YHPasJICHUH.
[IporpaMMHpOBATh MO CXEMe HE MOMKET. MOCTOSHHO HY)KAAeTcs B MOMoIy menarora. Hasbiku
yIpaBieHHs B IIeIOM IIOAY4eHBl, HO YNpasjieHHe OCCHMIIOTHOTO JETaTesIbHOIO annapara
HEBO3MOXKHO 0€3 IPUCYTCTBHA 1€/1arora.

MeToabl H cpecTBA AHATHOCTHKH

OcBoeHHs yJauMMucs -OIEHKA Pe3yIhTaTOB CaMOCTOATENBHOCTH YJAIUXCs MPH
NPOEKTHOI JesATeIbHOCTH pean3aliiy TBOPUECKHUX, HCC/IEI0BATEIIbCKUX MPOCKTOB.
PazButue TBOPYECKOTO - HaDMIO/IeHNE 3a TOCTHAKEHUAMH YHAIIHXCS,
MBIIITCHUS -HKCIIepTHAS OLCHKA YPOBHS BBINIOIHEHHA JTANOB
IIPOEKTHOH JeATEIbHOCTH.
CdhopMupoBaHHOCTL 3HAHKH, -OILEHKa CAMOCTOATETBHOMN U KOMTEKTHBHOH PabOThI;
YMEHHH U HaBBIKOB - COpPeBHOBAHMSA, KOHKYPCHI, (pecTuBaiu:
- MacTep-KJIacchl, OTKPRITHIC YPOKH.
PazgutHe monnonansHOH - OLIEHKA [IPe3eHTallui IPOCKTOR;
cepsl yualuxcs -1earornyeckoe HabmoJeHne 3a yBIeUYEHHOCTBIO
TeATENHHOCTBIO M PA3BUTHCM MOTHBALIMK HA 3aHATHAX!
-OLICHKd YPOBHS OTHOIIEHHS K MPOAIEHHOMY MaTepuay:
- beceIpl ¢ POJIHTENAMH,
- TPEHHHIH.
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PasBuTHe JTMYHOCTHBIX - 3aLUMUThl IPOEKTOB;

HCCIIeI0BATETBCKHX Ka4eCTB -HabITFOIeHIA 32 OTHOIIEHHAMH YHAIIHXCA B KOJUIEKTHBE!
-Oecetpl ¢ yuanmumucs o Oyaymem u Beibope npodeccuu:
-HAOJII0 JeHHS 3a JIMYHBIM OTHOLICHUEM Y4alUXCs K paboTe
B 00BbeIMHEHHH

-aHaN3 MPe3eHTAMH VIaIIuXCs.

I[1pu OLICHKE OCBOCHHS IIPOrpaMMbl JOTIOTHHTEIEHOrO 00pa3oBaHns pu 0uHOil hopme
o0yueHUs W OYHOH C TPUMEHEHHEM TUCTAHIIHOHHEBIX TEXHOMOTHH HCIONB3YETCs:
e HMuauBuiyanbHas KapTa, KOTOpas 3amnojHsSeTCs TeNaroroM Ha MPOTAXKEHHH OCBOEHMA
nporpammsl (ITpunoxenue 2)
o VYcnoBusa ouenku 3nanuii (ITpuaoxenue 3)
e Kpurepun onenku (Ilpunoxenne 4)
e Kapra nemarormueckoro HaOJIIOJCHHS 3alOJHAETCs 0O Tpem (opmMaM KOHTpPONs
(Ipunoxenwue 6)
e  QueHOYHBIH JKCT 3au Tl npoekTa (Ilpunoxenue 7)
e Tecr u koHTpOJIBbHBIE Borpockl MTorosoro 3ausitus (Ilpuioxenue §)
Taioxe 1yt MOTHBAITHH B CTUMYIISIUH K TIOTYYEHHIO HOBBIX 3HAHUH U
CAMOCOBEPILIECHCTBOBAHHIO, HA KAXK/OM 3aHATHH BbICTAB/IIOTCS OLEHKH B pabouyro TeTpajib
YUCHHUKA M HA JIOCKY ycreBaeMocTH (ipumep paboueit Tetpaan yuennka (ITpunoxenne 9) n
JOCKH YCTIeBaeMOCTH TIpuBejeH B [Ipuaoxkenuu 9).

2.6 MeroanyeckHe MaTePHABI 11 09HOH GopMbI 00yUeHHs! H 09HOH ¢ IPHMEHEHHEM
AOT

Mertoaundeckoe obecnevyenue JIONOJIHUTEIbHOI o01eobpaszosare/bHOH
obmmepassuBatomicii mporpammsl  «Jletaromas pobororexnuka ¢ ['eockan [luonep Munm»
BKJIIOYAeT B ce0a obecredenne 00pa30BaTeIbHOTO NpoLecca corinacHo y4eOHO-TEMaTHYECKOMY
IUIaHy pasjHYHBIMH METOAMYECKHMH MaTePHAIIAMH.

Ha 3anaTtusax ucrnons3ytorcest HHCTpyKu# no Th, 3aganus w3 pabouux JIMCTOB yUCHHKA,
TEOPETHYECKUI Marepual [0 BEACHHMIO 3aHATHH, MHTEPHET-PECYPCHI IO TEMaM 3aHATHIH,
JMIAKTHIECKHE MATEPHAIBL

3a ocHOBY pa3palOTKH, NOTIONHATENRHON 00Ne0o0pa3oBaTebHol 00mepasBuBarILeH
nporpammbl «Jleratomas poGorotexnuka ¢ ['eockan [Inonep Munm», mcrnonesyerca yyedHo-
Meromgeckuit komrneke ['eockan Inonep.

JU1st TOArOTOBKH MaTepHaiia K YPOKY (IIpe3eHTaLHH, 3a1aHusl 1JI1 CaMOCTOSTEIbHOM paboThl,
TBOPYECKOH paboThl, TeopeTHUYeCkHii MaTepuan) ucnonszyercs MuTepuet-pecypc: «I eockan
ITuonep» https://docs.geoscan.aero/ru/master/instructions/pioneer-mini/main-mini.html

-

IMepedeHb MeTOAMYMECKHX MOCoGnii:

1. Cnparoynux o I'eockan Ilnonep na caiite
https://docs.geoscan.aero/ru/master/index.html

2.CrpaBounuK https://docs.geoscan.aero/ru/master/instructions/pioneer-mini/main-
mini.html

3.Ilocobue « TBOII epBEIi KBaAPOKOIITEP: TEOPHUS H TIPAKTHKA:
https://coollib.com/b/377951/read

4..Ilocobue «becnnaoTHUKH U1 JTFO003HATEIBHEIX »:
https://coollib.net/b.ust/V. N. Gololobov Bespilotniki_dlya_lyuboznatelnyih.pdf

[lepedeHb MeTOAUYECKHX MATCPHAJIOB:
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1. Kanan 06 I'eockan [Tronep https://www.youtube.com/@geoscan_pioneer/videos
2.Cnpasoynuk 1o I'ecockan ITuonep:
https://docs.geoscan.aero/ru/master/instructions/pioneer-mini/main-mini.html
3. Buneo-ypoxn 1o BITJIA 1 uux nporpamMmupoanmio: https://www.lektorium.tv/drones
OcHOBHBIME (OpMaMH [POBEICHHS 3aHATHI ABJIAIOTCA TEOPETHUCCKHE W TPAKTHYECKHE
3aHgTHs.  [LlHpoKo HMCMOMB3yeTcs OHKCIEPUMEHTHPOBAHHE M TPOCKTHPOBAHWE, a TaKKe
HeTpaJMIMOHHblE (OPMbI  3aHATHIL. TakMe Kak 4YaeluTHA. YECTBOBAHHEC HMCHHHHHKOB,
noGeuTeseit KOHKYPCOB | T... B X0JIe KOTOPBIX pedsta ydyarcs oOuIaThes MeXay coloi
IeIaToroM, PasBUBAIOT CBOM KOMMYHHMKATHBHBIC CNOCOOHOCTH, Pa3BHBAIOT IPY/KECKHE
OTHOIEHHS B TpYIIIE.
MeToanKa NPOBeAeHNS 3AHATHA 0YHOT0 3aHATHSL:
Bemynumenshas yacme: TTO3HAKOMHTB YHaIMXCS ¢ TEMOH 3aHSTHS.
ToocomosumenvHas yacme: NO3HAKOMUTH YYAITUXCA € 38/1a4aMH., [JIAHOM 3aHATHS.
Ocrnoenas  wacmy:  O3pakoMiaeHHe, 00ydeHHE, COBEPHICHCTBOBAHHE,  TECTHPOBAHHE
TPOTPaMMHOT0 MaTtepuana H T. J. B 3aBHCHMOCTH OT MOCTABICHHOH 3aj1a4l M MPOTPaMMIOro
marepuaia. [lpoBeaeHue 3apsaKkH 1 Tejia H 1J1as.
JarnouumensHas vacms: 3aKperuTenue u3ydeHnoro marepuana. [TIpocMotp pabot, obcykaeHHe.
Takag MeTOIMKA 3aHSTUS IPUMEHSCTCS B KOKIOM pas/iene
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1. ®enepansubiM  3akoHoMm Poccuiickoii ®@epepamun ot 29.12.2012 Ne 273 «O0
oOpasosanuu B Poccuiickoit Qeznepanum».

2. PacniopsikenueM Munnpocsemenust Poccun or 18.05.2020 Ne P-44 «O06 yTrepikIeHHH
METOJIMUECKHX PEKOMEHIALMH /Ui BHEIPEHHS B OCHOBHBIE 00pa3zoBaTesbHbIC [POrPaMMbl
COBPEMEHHBIX IM(PPOBBIX TCXHONOTHH»,

3.TlocTaHOBIENHE TIJIABHOIO [OCYJAPCTBEHHOTO CaHWTapHOro Bpada Poccuickoi
Denepaunn or 28 centsbps 2020 roma Ne28 «OO yrBepikaeHHH canutapubix mpasui ClI
2.43648-20 «CaHHTapHO-IMUAEMUONIOTHYECKHE TpeOOBaHMs K OpraHM3alid BOCTIHTaHHA H
0OydeHus, OTAbIXa H 030POBJICHHA JACTECH H MOJIOAEKHI »;

4. ITpukazom Munnpocsemenus Poccun ot 09.11.2018 N 196 "O0 yreepxaerun [lopsiaka
OpraHu3aliy ¥ OCyIIecTBIEHHs o0pa3oBaTe/lbHOM [EATETBHOCTH MO JIOTIOTHHTEIbHBIM
obmeoGpa3zoBarepHpiM nporpammam” (3apeructpuposano B Muntocte Poccun 29.11.2018 N
52831);

5. TTpukasom Munnpocsewenus Poccuiickoit ®eneparmn o1 03.09.2019 No 467 «O6
yrpepkaenud  lleneBoii Momensm  pa3sBHTHA PErHOHAIBLHBIX  CHCTEM  JOMNOJHHTEIBHOTO
obpazoBaHus JeTei»;

6. [Tpukasom MunoGpraykn Poccrn ot 23 asrycta 2017 roga Ne 816 «O0 yrBepxieHHn
Tlopsijika NpUMEHEHHS OpTraHU3alHsAMH, OCYIECTBIAIOMMMUY 00pa30BaTCIbHYIO JCATENBHOCTD,
IEKTPOHHOTO OOYYeHHS, THCTAHUMOHHLIX OOpa3OBATC/IBHBIX TEXHOJOTHH TPH pealH3alHu
o6pa3zoBaTe/bHLIX MPOrPaMM »;

7.1lucemom Munobpuaykun Poceun ot 18.11.2015 Ne09-3242.  «Metomueckue
peKOMEHIAIlHHU 110 IIPOEKTHPOBAHUIO [IOTIOTHHTETEHBIX 00IIEPa3BHBAIOIIHX [IPOIpaMM»;

8. ITmcemom  Munnpocsemenns PO ot 19.03.2020 r. Ne I'/I-39/04 «O nampabieHuu
METOJIHYECKHX  peKoMeHjauuii»  Meroguyeckue — peKOMEHTAMH  T0  pealM3alHu
00pa30oBaTelIbHBIX IIPOrPamMM HAvYaTbHOrO OOINEero, OCHOBHOro ofbwiero, cpeinero oodiuero
o6pa3opannd. 00pa3oBaTeNbHbIX MPOrPAMM CPEIHET0 HPOGECCHOHATHHOrO 00pazoBaHus M
JTONOJIHUTEIBHBIX 0011e00pa3oBaTe/bHBIX TIPOTPAMM C IIPUMEHEHHEM 1EKTPOHHOIO 00y4eHMS 1
JACTAHIHOHHEIX 06Pa30BaTENbHBIX TEXHOIOIUH.

9. PexomeraimamMy Musnpocseineus Poccun 1Mo opraHu3anuu oOydeHHs Ha J0MY ¢
HCIIOJIb30BAHUEM JMCTAHIIHOHHBIX TEXHOIOTHMN;

10. KoHnenmus pasBUTHA JIONOJHMTENbHOTO oOpasosaHus aereit g0 2030 roaa
(yTBepIK/IeHA paclopshKeHHeM mpasuTenseTsa PO ot 31.03.2022r. Ne678-p.):

11. A3ubaes P.C.

12. Acraxosa, H. JI., Jlykamos H.JI. Jlponst u ux mtotuposanue. C vero nayars. CII0.:
BXB-IletepOypr, 2021. — 224c;

13. Buapa P.Y., MaxJIvitn T.V. Maisle GecnoTHbIe JIeTaTebHbIe anmapaTsl. - MockBa:
Texnocdepa, 2018;

14. Bpurrc, Jixkeiicon. Python st neteit. CaMOy4gnTE b O HPOrPAMMHPOBAHHIO /JJ[KeHcOH
bpurrc. — MU®. Jlerctro, 2018. — 320 ¢.;

15. benoycosa A.C. OcHoBbl TporpaMMmupoBaHus Ha s3bike Python Ha mpumepe
POrpaMMHPOBAHUA OCCIIMIOTHOTO JIeTatepHoro annapata. beroycosa A.C., Epwos C.A. - M.:
OH®PO, 2019.

16. lann, D.H. Daextponuka ais gereit. Cobupaem mpocThie CXeMBI, JKCIEPUMEHTHPYEM ©
snexTpudectsom / D. H. JTans. — M.: Mann, MBanos u ®epbep, 2017. — 288c.

17. Jlytu, M. INporpammuposanue Ha Python. T. 1 / M. JTyti. — M.: Cumsoun, 2016. — 992

18. JTytn, M. [Iporpammuposane Ha Python. T. 2 / M. JIyt. — M.: Cumsoi, 2016. — 992

19. Osepora I'.T1. OcuoBeI porpaMMHpoBaHus Ha si3bike Python B nprvepax n 3ajavax:
yuebnoe mocodme s Byszo/Ilonmrexunyeckuin uucTHTYT JB®Y.-Bramusoctok: H3i-so
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JansueBoct.-penepan.yH-Ta, 2022.;

20. TToropenos B.M. BecniuioTHsle JeTarensHsie anmnaparsl. Harpysku u Harpes. YueOHoe
nocobue g CITO. - Mockga: FOpaiit, 2018;

21. Sluenxor B.C. TRoit mepprIit KBapoKONTEp: Teopus u npaxtuka. - CanxrllerepOypr:
BXB-Iletepdypr.,2015:
22. Vyebuoe nocodue no BITJIA:
https://github.com/CopterExpress/clover/blob/master/docs/ru/metodmaterials.md ;
23. CripaBouHHUK 1O GECIIHIOTHBIM JIeTaTeIbHbM anmapartam: hitps:/radiocopter.ru/skhemy-
kvadrokoptera-skhemy-elektroniki-sborka-opisanie-na-sayte/
24. CripaBOYHUK 110 OECIHIIOTHBIM JICTATEIbHBIM ariiapaTam:
https://habr.com/ru/articles/227425/ ;
25. CnipaBounnk o Ieockan [Tronep munu: hitps://docs.geoscan.aero/ru/master/index.html ;
26. [Tocobue «TBoil nepBpIi KBaAPOKONTEP: TEOPHA H MPAKTHKA!
https://coollib.com/b/377951/read :
27. Tlocobue «becnunoTHUKM L JII0003HATETBHBIX »:
https://coollib.net/b.usr/V. N. Gololobov_Bespilotniki_dlya_lyuboznatelnyih.pdf
28. Kanan o6 T'eockan IMTuonep https://www.youtube.com/@geoscan_pioneer/videos.
29. Buzeo-ypoku no BILJIA u uux nporpammuposanuio: https:/www.lektorium.tv/drones

Cuucok JHTEpATYPHI VIS YHAIIHXCs:

1. TTocobme «TBO# NepBbIil KBAJIPOKOIITED: TCOPHS U TIPAKTHKA !
https://coollib.com/b/377951/read

2. IlocoGue «becnunOTHAKH [UTS TK003HATENBHEBIX »:

https://coollib.net/b.usr/V. N. Gololobov_Bespilotniki_dlya_lyuboznatelnyih.pdf

3. CripaBOYHHK [0 GeCNMIIOTHBIM JIeTaTebHBIM anmapatam: https://habr.com/ru/articles/227425/

4, Kanan o6 I'eockan IIuonep https://www.youtube.com/(@geoscan_pioneer/videos.

5. Vuebroe nocobme o BITJIA:
https://github.com/CopterExpress/clover/blob/master/docs/ru/metodmaterials.md ;

6. ClipaBOYHHK 10 GecnuIOTHBIM JIeTaTeIbHBIM anmapatam: htips://radiocopter.ru/skhemy-
kvadrokoptera-skhemy-elektroniki-sborka-opisanie-na-sayte/

7. Buneo-ypoxu o BITJIA u uux nporpammuposanmio: https://www.lektorium.tv/drones
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YCJIOBUSI OLIEHKH 3HAHUI

IIpuroscenue 3

Kpurepuii

YcoBHS OLEHKH

HH3KHH

cpeaHuii

BLICOKHI

3HaHHe OCHOBHBIX
INEMEHTOR KBAAPAKOINTEpPA,
crnoco0bl X COeJHHEHHA

HMMeeT MUHHMAbHbBIE
3HAHHA, CBCOCHHA

YacTH4HO 3HAeT

3HaeT U MOKET HA3BATL BCE
TEMEHTBI B Cnocolbl HX
COeIHHEHH A

3Hanie paboTel aetaneii
KOHCTPYKTOpa

HmMeeT MHHHMATLHEBIE
3HanHA

3HaeT nopsAIKa JecsTH
KOHCTPYKLHI 1
MeXaHH3MOB

3HaeT 0 MOKET 00BACHUTE

OCHOBHBIC KOHCTPYKIIHH 1
MEXAHH3MBbI, a4 TAKIKE

INPHMEHHTE 110 HA3HAYCHHIO

VMenure WCMolb30BaTh
CXEMbI, HHCTPYKUHH

FuaeT obo3zHauyeHue
aeraneii. y3ios

MoKeT caMoCTOATENBHO MO
CXeme CﬂﬁpﬂTb MOIEIb

B npouecce cOopkn Moaenu
MOKET 3aMEeHNTE HEKOTOphIe
V3Bl A JeTanH

ITporpamMmupoBaHue B
KOMNBIOTEPHOTI cpene

MoskeT 3anycTiTh
Cpely, 3HaET HEKOTOpPbIE
IEMEHTBI

3HaeT OCHOBHEIE d1eMEHTEI
¥ MPHHLIMIEL
HpOT‘paMMl[{JOBaHHE

MoeT caMOCTOATENIbHO
cobpark KBaIpakornTep u
€0O31aTh MPOrpamMmMy

Co3nanue npoexTa

HmMeeT MHHHMATBHLIE
3HaHHA, CBEIeHUA

3HaeT HeKOTOpEIE MOHATHSA,
TEPMUHBI, YMEET M0CTABUTh
LeNb, ONMPEIeNTh 3a1a4H,
nonobpath HeOOX0AUMbIE
HHCTPYMEHThI /1118
peaTH3alHH, H3roTOBUTH
MojleNh

MoxeT noAroTOBUTL MPOEKT
CAMOCTOATE/IEHO C AHATH30M
pe3vibLTaTOB

YMeHue pelars JOruvecKue
3aga4qu

Pewaer 3agaun
MHHHMAaNLHOI
CITOKHOCTH

Pewraer cTaHaapTHeIE
TOTHYECKHE 3a1a4H

Peinaer 3a1a4yd nopeIeHHOH
CIIOAKHOCTH

FHAHHE OCHOBHbBIX
AITOPHTMOB

HMmeeT MHHHMAILHEIE
3HAHHA, CBEIEHHA

3HAeT OCHOBHbBIE MOHATHA,
TEePMHHBI

Momer [IPUMEHATE ANTrOPUTMBI
B I1PAKTHYCCKHX 3dnayvax
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Ilpuroocenue 5
HUHCTPYKLUS
ITPH ITPOBEJIEHUH 3AHSTHI B KABUHETE
TEXHUYECKOW HAITPABJIEHHOCTH

OBIIME TPEBOBAHHMA BE3OITACHOCTH
1. O6mye npaBA.Ia TEXHHKH 0€30MACHOCTH
1.1. K paGore Ha 3aHaATHH 1O pPOOOTOTEXHHMKE JIOMyCKawTcs oOydamowmecs 12-16 jer.
ApoIIeIIIHe HHCTPYKTAK MO OXpaHe Tpy/Ja. MEIUIHHCKHN OCMOTp ¥ HE WMEIOIIHe
IIPOTHBOIIOKA3aHH 110 COCTOSIHUIO 3/I0POBbSL.
1.2. Obyuaromumecst [ODKHBI COOIIOAATh MPaBUIIA TOBE/ICHNS, YCTAHOBICHHBIE PEKUMbBI TPY1a U
OT/AbIXA.
1.3. Ilpn paboTe Ha 3aHATHAX N0 PODOTOTEXHHMKE BO3MOKHO BO3ICHCTBHE Ha 00y4arOIHMXCs
CIEIYIOLIHX OMACHBIX MPOU3BOICTBEHHBIX (JAKTOPOB:

o [loBbllleHHas Harpy3ka Ha 3peHHe, KOTOpas MOJKET MPHBECTH K CHHIKEHHIO OCTPOTHI

3peHus H 3a00/IeBaHHSM I71a3;

e Hepocratounas OCBENIEHHOCTh HA paboyeM MecTe;

o [lopaxeHue MEKTPHUECKHM TOKOM TIpH paboTe Ha IMEKTPOHHOM JeBaiice.
1.4. OOyuarouruecss o0sg3anbl coO/IONATh NMPAaBHIA MMOXKAPHOH 0€301aCHOCTH, 3HATH MeCTa
PACIIONOKEHHS MEPBHYHBIX CPECTB MOKAPOTYLICHMUS.
1.5. lns paboTel Opranusyiite pabodee MeCTO ¢ MEKTPOHHBIM JeBaHCOM M CBOOOIHBIM MECTOM
Juist cbopku mozeieit. Taxke He 00X0ANMO IpeycMOTPETh MECTO [UIsI KOHTEHHEPA C JITallsiMH |
«cOopouHoit miomanku». To ecTh, Mepel KOKABIM KOMIBIOTEPOM JODKHO OBITH CBOOOIHOE
MNPOCTPAHCTBO pazMepamu rpuMepHo 60x40 cm.
1.6. Ilpn HecuacTHOM cCllydae MOCTPAlaBIUMil WA OYEBMIEI HECYACTHOIO ciy4das o0s3aH
HeMe/UIeHHO COOOLIMTL 00 ITOM Nejarory.
1.7. C oOy4aromuMucs, JOMYCTHBITAMI HEBRITIOTHEHWE WM HAPYINCHHE HHCTPYKIIHHA TTI0 TEXHUKE
0e30nacHOCTH, MPOBOUTCS BHEMIAHOBBI HHCTPYKTAK.
1.8. [IpaBUIBHO YCTAHOBHUTE HA KX Ibli 3JICKTPOHHBIH ACBANC MJIH CETEBOM CEpBEp MPOTPaMMHOE
obecrevenue.
2. TpeboBanns 6e30MaCHOCTH Tepex Ha“aA0M padoThI.
2.1. Pabory HaumHarhe TOJIBKO C paspemenus megarora. Korpa neaaror obpamaercs K Tede,
nprHocTaHoBH paboty. He oTBiekaiics Bo Bpems paboThl.
2.2. He none3yicst HHCTPYMEHTAMH H MPEIMETAMHE, MPABHIa OOIICHHsL, ¢ KOTOPBIMH HE H3YUYEHBL.
2.3. TloarotoBuTh pabouee MecTo K pabote, yopaTh Bce MHITHEE.
3. TpeGoBannsi 6€30MACHOCTH BO BpeMs padoTbl.
3.1. Bo BpemMs paboTHI 32 SNEKTPOHHBIM JICBAHCOM HYKHO CHAETH MPAMO HAMPOTHR SKpaHa, YTOOk
BEpXHss 4YacThb 9SKpaHa HaXoAujdach Ha YpOBHE [Jla3 Ha paccrosHHum 45-60 oM
(TTpu paboTe ¢ niaHIIETOM HYKHO JepKaTh ero aKKypaTHO, TJIaBHO HAXKHUMATh Ha JKpaf).
3.2. Bo Bpemsi paloTbl [epKaTh HHCTPYMEHT TaK, KAK YKa3aHO B MHCTPYKLUHH WM Kak [oKa3all
me1aror.
3.3. [Tpu obnapykeHUH JIOMaHOH UK TpeCcHYBILIEH JleTanu, 0T/1aTh ee IeIarory.
3.4. Hu B xoeMm cirydae He Opath JeTadd B paT (HOC, YX0), paCKHABIBaTh Ha pabodeM cTore.
3.5. He paspeluaercs tepars. Opocars, OpaTs JOMOM JeTald KOHCTPYKTOPA.
3.6. KoHCTpyKTOp OTKpEIBaiiTe MPaBUIBHO, PHACPKHBAs KPBIMIKY.
3.7. PackianpiBail 000py10BaHHe B YKa3aHHOM MOPSIKE.
3.8 He pasrorapuBaii Bo Bpemsi pabOThL.
3.9. Bemonustit paboTy BHUMATENBHO, HE OTBIACKAKCA TOCTOPOHHHUMHU JIETaMH.
3.10. Hetanu aepxkure B clieMalbHOM KoHTelHepe. Henb3s XpaHuTh HHCTPYMEHTHL HaBaIoM.
3.11. [Ipu pabote B rpymnnax, pacrnpeaerute 00A3aHHOCTH: KOOPIUHATOP, cOOPIINKH, HCAPh H
Jp., 9TOOBI KaXK/IbIH OTBEYA/I 3a CBOH »Tan padoThl

66



3.12. Ilpu paboTe ¢ 3ICKTPOHHBIM JeBAaHCOM HaA0 OBITH OUYeHb OCTOPOKHBIMH, YTOOBI HE
IIOBPEIUTH MOHUTOP, TPH TTOAKTIOUEHHN KOHCTPYKUHH, cO0I0AaTh MOPS/IOK MOJAKTIOUEHHS.
3.13. TTocne okonuanus cGOPKH. IPOBEPKH HA JIEKTPOHHOM JeBaice, KOHCTPYKUHs pa3OupaeTes,
JAeTa/IU YKIAABIBAIOTCS B KOPOOKY, 2MEKTPOHHBIN [I€BANC BLIK/IIOYACTCS 1 C/IaeTCA TIearory.

4, Tpebopanus 6e30MACHOCTH B ABAPHIHBIX CHTYALHSX.

4.1. B ¢ciydae 1osiBieHHS HEHCIPABHOCTH B paboTe JIEKTPOHHOrO JICBaica CIeAyeT BBIKTIOUHTD
ero u coo0mTh 00 ITOM Meaarory.

4.2, TIpy II0XOM CaMOYYBCTBHH, NOSBJICHIH I'0JIOBHOH OO, TOTOBOKPYKECHHS H 11P. IIPEKPATHTD
paboty u coobiuTh 00 TOM neaarory.

4.3. TIpu moMyYeHHH TPAaBMbl OKa3aTh IICPBYIO MOMOIIL MOCTPaAaBIUEMy, TIPH HEOOXO0UHMMOCTH
OTIPaBUTL €ro B Oumkaiimee ededHOe yUpexkaeHHe H COOOUHTL 00 3TOM aIMHHHCTPAIHHK
YUpeKIAeHHS.

4.4. 060 Beex cGosx B paGore 0OOPYAOBaHIS HIH MPOrPaMMHOTO obecnedenus HeoOXOAHMO
coo0IMTE nejarory.

5. TpeGosanusa 6€30MACHOCTH MO OKOHYAHHH PadoThI.

5.1. C paspewueHus [earora BRIKTIOYATE AEKTPOHHBIN JIEBAC.

5.2. [lpuBecTH B mops/iok padoyee MeCTO.

5.3. Jletanu koHcTpykropa yOpath B Ipe/Ha3HaYeHHOE JUIA 3TOTO MECTO.

5.3. IlpoBectn BiIaxHYK YOOPKY MOMEIIEHHS, BHIKIIOYHTL BBITSKHYH) BCHTHILLHIO HITH
[OPOBETPHTH TTOMELIEHHE.

6. CanuTApHO-THTHEHMYeCKHe HOPMBI NpH padoTe ¢ IIEKTPOHHBIMH CPEACTBAMH
o0y4denus:

6.1 WHTepakTHBHBIE JOCKH, CEHCOPHBIE 3KpaHbl, HHOOPMAMOHHbBIE MAHEIH U MHbIC CPCACTBA
oToOpakeHuss HHPOPMAIIMH, a TaKKe KOMIBIOTEPBI. HOYTOYKHM, [LIAHIUCTBI, MOHOONOKH, HHbIE
3TEKTPOHHBIE cpeicTBa 00ydenus (naiee - 2CO) HCN0/IB3YIOTCS B COOTBETCTBHH C HHCTPYKLUEH
110 HKCIIyaTauuy M (1) TexaugeckuM nacnoprom. JCO ToMKHBI HMETh JOKYMEHThI 00 OLICHKE
(IMTOATBEPIKIEHAH ) COOTBETCTBHA.

6.2 MunumanpHas mumaroHans CO gopkHa COCTABIATL Ul MOHHTOpa NEPCOHANBHOIO
KOMITBIOTEpa U HOYTOYKa — He MeHee 39,6 cM, manmera — 26.6 cM. Mcrons3oBaHie MOHUTOPOB
Ha OCHOBE 3/IEKTPOHHO-IYYCBbIX TPYOOK B 00pa3oBaTebHLIX OPraHU3aIHAX He J0MYyCKaeTCs.

6.3 Ilpu ncnonssosarnu ICO ¢ AemoHcTpanuel odydaromuX QUILMOB, IIPOrPAMM HIH HHOH
HH(OPMAIIHH, JOKHE! ObITh BITOIHEHBI MEPOIIPUATHA, [IPEIOTRPAIIAIOIIHE HEPABHOMEPHOCTD
OCBEleHHS U NosiBJIeHHs: OIMKOB Ha SKpaHe.

6.4 11pu ucromp3oBanuy DCO BO BpeMs 3aHATHI M NEPEMEH J0TUKHA MPOBOIHTECA ITMMHACTHKA
JUISL r1as.

6.5 Ilpu ucnonszosanuu DCO ¢ pemoHcTpauuell odyuarommx QUIBMOB, MPOrPaMM WIH HHOM
unhopManuK, IpeAycMAaTpUBAIOmMKX €e  (UKCAIMI0 B  TETPAIAX BOCHUTAHHMKAMH |
00yJalLMMMHUCS, TPOAOJLKATETBHOCTE HEMPEPBIBHOTO HCIOJIb30BAHMA 3KpaHa HE J0JDKHA
TIPEBBIMNATE 171 IeTel 5 — 7 net — 5 — 7 MuHyT, U1 yuamuxcs 1-4x knaccos — 10 Munyt, st 5-
9x KjaccoB — 15 MHHYT. -

6.6 Obmas MpoAO/KUTENLHOCTE Henonp3oBanus 2CO Ha ypoke HE JTOMKHA NpPeBblIaTh [
MHTEPaKTUBHOI1 Jocky — st feTedt 10 10 geT — 20 munyT. crapuie 10 et 30 MuHyT: KOMIBIOTEPA
— st metelt 1-2 xnaccoB — 20 MuHYT, 3-4 KitaccoB — 25 MHHYT, 5-9 xnaccos — 30 MunyT, 10-11
KIaccoB — 35 MHHYT.

6.7 OmHOBpeMeHHOE WCMOTB30BAHME JETbMH Ha 3aHsTHax Oosee apyx pasmauasix 2CO
(AHTepaKTHBHAS [OCKA W IEPCOHATBHEIH KOMMBIOTEP, WHTEPAKTHBHASL LOCKAa M IIJIAHIICT) HE
AOITYCKaeTCH.

6.8 OxoHHbBIE IPOEMbI B NOMELIEHHAX, T7ie Hcronb3yoTes DCO, A0LKHEbL ObiTh 000DPY/IOBAHBI
CBETOpery/pyeMeIMH  ycTpoiicTBamMu.  Opranusamus — pabodumx  MeCT — TIOIb30BaTesleH
nepconanbHex ICO f0iuKHA 00ECIICUHBATD 3PUTEIBHYIO TMCTAHIIO 10 DKpaHa He MeHee 50 em.
Vcnonp30BaHme [NAHIICTOR MPEANOaraeT uX pasMelleHus Ha CToje moj yrioM HakioHa 30
rpagycoB
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7. TpeboBanns 6€30MaCHOCTH B ABAPHHHBIX CHTYALHSAX
7.1 Ilenaror mosmkeH:

e IPH BORHUKHOBEHHM TMO0Kapa HEMEUIEHHO SBaKyHpOBATh Y9YaIlUXCA H3  3/1aHud.
cOOOINTL O NOXKApe aAMHHHCTPAUUH YUpexK/IeHUs M B OMDKAWIIYIO MOXKAPHYIO 4YacTh U
NPUCTYNUTh K TYIICHHIO Ovara BO3rOPaHHs ¢ OMOUIBIO IEPBHYHbBIX CPEACTB IOKAPOTYIIECHHA,

e IPH TIPOPBIBE CHCTEMBI OTOILICHHS, BOJOCHAOKEHNA YIAMHTh yYall|uXcs U3 Kaduiera,
COOOIIMTH O MPOPBIBE AAMHHHUCTPAIIHH Y UPEeKICHHU,

« TIPU MOJIYYEHUH TPABMbI OKa3aTh ICPBYIO IIOMOLIb OCTPaIaBIIEMY., COOOIIHTE 00 3TOM
Bpayy M aAMHHUCTpAlUH YUpexJIeHHA, MPH HEOoOXOIMMOCTH OTHPABHTh IOCTPAJABLICIO B
Omuaalimee neueGHOe YUpekKIeHHE B CONPOBOMACHUN B3POCIIOrO; COOOLIHTD POIHTEIIM.

7.2 Vyaimmecs J10ACHBL:

¢ [IPH TIOXOM CaMOYYBCTBHH cOOONUTH 00 3TOM meaarory:

eIPH  BO3HHKHOBEHMM HECTAaHJAPTHOH CHTYyalHMH COXpaHATh CIOOKOHCTBHE U
HEYKOCHUTEJILHO BLINOIHATE YKA3aHUSA 11earora.
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OLIEHOYHBIN JIUCT 110 3ALMUTE MPOEKTOB

«Jletatomas pobororexnuka ¢ ['eockan [Inonep munu»

®HUO yuamerocs

O0nemuenue I'pynna

"oy 0Oy4ennus

Hpunoocenie 7

KpHT(’,pHH OIICHKH 3AIHTLI IPOEKTA

[ToxkazaTtenu

Crernesp COOTBETCTBUA

CooTBeTCTBYET B uenom He
COOTBETCTBYET | COOTBEICTBYET
2 banna 1 Gamn 0 Ga/uioB

VYMeHue BBIACTHTR IeTh M 3a7a4d
HCCIeIoBaHus (padoThl)

Ymenne  000OCHOBATb  AKTYallbHOCTb
hcenenoBanuss  (paboThl),  BBIJETHTH
npobremy

YMenune NpeacTaBUThL coJepiKanue
paﬁorm B COOTBETCTBHH C TEMOH H
HOCTABICHHOH 1EJIBI0

YMeHHe caenaTh  BBIBOA,  BIIAJCHHE
MOHATHHHBIM anmnapaToM

00JIeryeHUs BOCIPHATHA ClylIaTensMH
TIOTHKH W3NMOKEHHS

Ymenue CJIeZIOBATh AITOPHTMY

BBICTYILJICHHUS

Vmenne VCTaHaBIIHBATh KOHTAaKT C

ayIMTOpHEH '-.
VYMeHHe NPUBIEKATh  HILIHOCTPATHBHBIH 1'
MaTepuall (¢oro, BHJICO, ayano

MaTepHabl. TIpe3eHTalliH ) st

YMeHHE COOTBETCTBOBATH PELJIAMEHTY,
H3JIOKHTh CYThb paloThl B OTBEJIEHHOE
BpeMs

Vwmenue1aBath apryMeHTHPOBAHHbIE
OTBETHI Ha BONIPOCH! CiIyluaTeaei

Cy’MMa 0asI0B MO OLIEHKE 3aLIUTHI ITPOCKTA :

(MakcumanpHoe=18 Gannos)

[legaror JONMOIHHUTEIBHOIO Oﬁpa?»OBaHHHI

[Toanuce KOMHCCHH:




ITpuroocenue 8
UTOI'OBBIM TECT U KOHTPOJIBHBIE BOITPOCHI
CnHcoK BONPOCOB TecTa /LISl CTAPTOBOIO YPOBHS

1.Y10 Takoe KeanpokonTtep?

1) 3T0 OecnnI0THBIH JleTaTe/IbHbIH anmnapar

2) oOBIYHO yTIpaBAsSETCS MYJIbTOM AUCTAHIIHOHHOTO YIPaBAEHUA C 3€MIIH

3) UMeeT OJIMH MOTOP ¢ ABYMS NpoIe/uiepaMy 4) HMEeT 4eThlpe MOTOpA (MM MEHbIIE) C
YETRIPhMS TTPOTIETIIEpaMH

2. B PoccniickoM 3aKOHOIAaTEILCTBE YCTAHOBICHA MAKCHMAIbHASL Macca KBaApOKOITepa He
TpeOyroIIero crelualbHOr0 pa3pellieHus Ha MOoJeThl:

1) no 250 rpamm

2) 1o 500 rpamm

3) no 1000 rpamm

4)

3. Ha xapTuHKe NpeacTaB/IeH KBAIPOKONTEP U CXEMATHUHO [10KA3aHO HAIIPABICHUE BPallleHUs
BHHTOB. Y KaKH BEPHOEC HATIPABJICHHE BIKCHUA «BIICPEI» KBaIPOKOTITEPA:

1)1

2)2 - Q =

3)3 <1 =

4. Yro Takoe IeKTPOHHbBIA PEryasaTop 000poToB? . °®
ow

1) ycTpo#icTBO 71 yIpaBiIeHHA 000pOTaMH 3JIEKTPOIBHraTe N, IPHMEHACMOC Ha
PanroOyTIPABIAEMBIX MOJENAX € MEKTPUUECKOH CHIOBON YCTAaHOBKOH

2) yCTPOHCTBO Ul YIPABIEHUA 000POTOB PE3HHOMOTOPHOI'O JABHIATE A

3) ycTpo#cTBO /UIs YIpaBIeHHus 000pOTaMH CepPROMAITHHKH

5. Kv-rating 1iokasbIBaer:

1) CKOTBKO 000POTOR COBEPIIMAT JIBUTATEND 3a 010y MHHYTY (RPM) npu onpeneneHHoOM
HaNPsHKECHUH

2) eMKOCTh DaTapeHn MHTaHUS KBAPOKOMTEPa

3) CKOpOCTh ABMIKEHUS KBAJIPOKOIITEPA MO NPAMOH

. K10 co3nan neppoe becnuiotrHoe cyaHo?

1. Anpbepr DitHmTelH

2. Hukouna Tecna

3. Wcaak HeroTon

4. Yapne3 Kerrepunr

7.CymMMa TOKOR, MOAXOAAMNX K Y3NOBOI TOUKe 3MeKTPUUYECKOH e, paBHa

1. Pa3HOCTH TOKOB HPUXOASLIUX K Y31y H yXOMSIIUX OT HEro

2. lonycymMme TOKOB, YXOJALIUX OT 3TOrO y3/1a

3. CymMMe TOKOB, YXOIAIHAX OT 3TOTO y3/1a

4. 1lpousBse1eHHIO TOKOB, YXOASUIUX OT 3TOrO Y372 -
8. UeM nyuIne Ucnob30BaHNue OECKONIEKTOPHOTO JABHTATENA?

1) sy4dinee COOTHOLICHHE Macca/MOIIHOCTh, aydmee KITJ

2) nerue

3) KOMIIaKTHEE

4) mensine rperoTed

5) NPaKTHYECKH HE CO3JA0T IOMeX

9. ITapameTp yka3sIBarOIMUI, HA CKOBKO TOAHMICS OBl IPONEIUIEp 3@ ONH 000POT BOKPYT
CBOEH OCH € JIaHHBIM HAKIOHOM JIONACTH, €CITK ObI OH JABHUTANICS B TJIOTHOM BEIIECTRBE,
Ha3bIBACTCA:

1) Scrutch

2) Pitch

3) Patch

(a2}
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10. Pacumdpyii undposoe o6o3navenne npomnesuiepa pazmepom 10x4.5:

1) epras uudpa B MapkupoBKe 0003HaYaeT ar BAHTA B AI0HMax, a BTOpas — AHaMeTp BUHTA
2) Ilepsas undpa B MapkupoBKe 0003HAYAET JHAMETP BUHTA B AI0HMaXx, a BTopas — THaMeTp
OTBEPCTHS TIO/L OCh MOTOpa
3) IMeppas undpa B MapKHpoOBKe 0003HAYAET AHAMETP BUHTA B JIIOAMaX, a BTOpas — 1uar BUHTA

11. [ocMOTpH HA PUCYHOK M YKakKH, KAKKM CIIOBOM OTMEYCH TAHIaXK:

1) Roll i
2) Pitch 4 <=,
3) Yaw .,%__ -
12. TTocMOTPH Ha PHCYHOK M YKaXH, KAKHMM CIIOBOM OTMEYEH KpeH: ™ '
1) Roll e
2) Pitch
3) Yaw

13. TTocMOTpH HA PHCYHOK M YKa)XKH, KAKIM CIIOBOM 0003HA9aeTCs PhICKAHHUE:

1) Roll
2) Pitch
3) Yaw

14. Kak pacumdpossiBaetcst abbpeBuarypa FPV?

1) Hocumas Kamepa
2) noseTsl 6e3 yrpaBiaeHUs
3) BUJ1 OT mEPBOTO ITHIA

15. [Mon€THeli KOHTPOJLIEP — 3TO!

1) 21€KTPOHHOE YCTPOHCTRO, YIPABIAIOLIEE M0I0KEHAEM KaMephbl /15 3alHCH BHJIE0
2) AMEKTPOHHOE YCTPORCTBO, YIPABJIAOLICE [0IETOM IeTaTebHOTO anmapara.
3) 2JIEKTPOHHOE YCTPOHCTBRO /s CBA3H Yepe3 CIyTHHK

16. I1pn kakux geeKTax HA BO3TYIIHOM BHHTE HEJIb3s COBEPIIATH MONETHI?

1. Tpemuna Ha nonactTu
2. Jlonacts ckonoTa Ha 20%
3. Jlonacts umeeT 3a3yOpUHBI
4. Jlomacte HCKpUBIIeHa

17. Yto menarh eciy KBAIPOKONTEP YAAPHICS O 3¢MITI0 H TTOTEPSUT YIIpaBieHue?

1)
2)
3)
4)
3)
18. Yro obszatensHo HykHO poseputh [IEPE/] BeineTom?

1) 3aTaHyTOCTD raeK NpoIe/UIEPOB H OTCYTCTBHE OONTAIOIIMXCS TPOBO/IOB
2) 3apsi/l akKyMYIATOPOB W MPaBHJIBHOCTL YCTAHOBKH [IPONE/UIEPOB

3) Kperuienue 1 1e0CTHOCTD 3AIMT MPOTIEIICPOR .

19. Yro HEJIB3 S nenats Bo Bpems nonera?

1) CToaTh cOOKY OT 30HBI [IOJIETOB
2) JIpuraTh CTUKaM4 B KpaiHUE MON0KEHNS

3) MenneHHO neTaTh
4) Jlerarp Boie COOCTBEHHOrO pocTa

20. Yto menath cpasy Mmocie IpH3eMIeHH:?

1) Chortorpaduporars Ha TereoH

2) BRIKIIOUUTH TYIBT

3) [MogolTH K KONTEPY H OTKIMOUHTE ero LiPo akkymyasaTop

4) Disarm u mpoBepUTH ra3

21. BeclMIOTHBIN JIeTaTE/AbHBLA aNTapaT MOKeT MPHMEHATHCS (HECKO/IBKO BapHAaHTOB OTBETA):
A) s adpochEMKH

T2



o L D e

b=

B) Jl1a cniacatensHerx oneparmit MUC
B) JIng KOHTPOJIsl CTPOUTENLCTBA BEICOTHBIX 3/IaHUH
') Jli1g oTClIeKHBaHUS 34 [IepeIBUACHHEM CKOTa

UTOTOBBIN TECT 10 IPOTPAMMUPOBAHHUIO
[IpoaBHHEYTOrO YPOBHSA

1. K kakuM THIaM sS361Kk0B 0THOcHTCs Python?
Kommuaupyembiii
HuzkoypoBHEBHIH
OOBEeKTHO-OPHEHTHPOBAHHBIN
BeicokoypoOBHEBBIH
2. YxaxuTe NpaBHJIbHYI0 KOHCTPYKIIHIO.
if testl:

state]
elif test2:

state2
else:

state3

if testl:
statel

. else:

state2
elif test2:
state3

. a=int(input(a)
. elsea<

print('Low")

. elif-S<=a<=

print('Mid")

W i

print('High')

. a = int(input(a)
R

print('Low")

. elge §e=na—:

print('Mid")

L elif
20.

print("High')

3. VkakuTe BepHble 0003HAUYCHHS IOTHYECKOH UCTHHBI,

1

0

True

False

4. YxaxuTte BepHoe 0003HaUCHHE JIOTHICCKOTO onepaTopa “u .
elif

or
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. af

and

5. YUro He gpaseTcs oneparopom?

for

continue

break

while

Tect no Teme: «3HAKOMCTBO ¢ KoMIIbiOTEepoM Raspberry Pi
6. Uro taxoe Raspberry Pi 37

Onepannonnas cucrema

MukpoxomMIbIOTED

MukpokosTposiep

[Iponeccop

7. YKaKATEe KOMHUECTBO saep MUKpokoMIbloTepa Raspberry Pi3 model B?

: = W

2w —

B

e Ll B —
[ O S

8. C moMOTIbI0 KaKo# KOMaHAbl MOKHO MEPeiTH B NpeIbLIYLYI0 JUPEKTOPHIO?
cd ~

cd/

s

cd -

9. VkaxuTe KOMaH1y, HCTIONB3YEMYIO [ EPEX0/a B JHPEKTOPHIO.
mkdir

nano

Is

cd

10. Kak nonyuuts mpasa cynepnojib3oBaTens?

sudo

nano

rm

Is -1

-Fa-wld-—‘ B D —

Lo =

11.Y1o obo3nauaet 3toT koA Example_default ?
1. BeiBO uncen ot 0 1o 10 pa3HBIMH [[BeTaMH:

2. MHTaHHE CBETOIHO/IaMHU Ha TUIaTe;

3. nmoKaspIBaKOLLMi Bce BO3MOXKHOCTH sA3bIKa Lua
4.ycno)HeHHBIH BAPUAHT aBTOHOMHOIO I10/1€Ta.

12.Jaitre HazBaHHE HAITUCAHHOHN MMpOrpaMMe
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1 .ITonaBimme B Oe1y:
2.Ckopast 1OMOIIB;
3. ®opmyna-1;

4. JleteTe B TOYKY.

13.Ha kakom si3bIKe MPOrpaMMHEpPOBAHKS HCIIONIB3yeTCA TaHHad cxema?
local <uma sawed mabauyer> = {

-- codeprumoe mabauys!
!

/
MporpammupoBaHne Ha asbike Lua,
MporpammuposaHue B TRIK Studio;
Pioneer Jump;
4. fAsbik Python.
14 Jlaiite monsiTHe, 4TO Takoe «Pbickanue»?
1.MOBOPOT MO MONEPEYHOM OCH, T.€. HOC JIeTATeILHOTO anfapara BBEpX/BHHU3;

b ptarD

2. HOBOPOT MO MPOAOABHON OCH, IIPH HEM KpbLIbA OyIyT MOAHMUMATHCA BBEPX/BHU3 B 3aBHCHMOCTH
OT HaMpaBJICHUA:
3. IOBOPOT N0 BEPTHKAIBHOI OCH, HOC JIETATeLHOTO anmapata Gy/eT IBUraThes BIEBO/BIPABO;

4. 9710 yron, KOTOpEIT 00pa3yeTcs [Ipy HAJOKEHUHU paZiuyca Ha JAyry OKpYyKHOCTH.

15.Haspanue cxeMbl NPHHAIEIKUT NPOTPAMMHPOBAHUIO?

while <ycnosue yukna> do

<6710 KOMaHO>

end

1. Tabauuoi:

2. Taiimepbl H aCHHXPOHHOCTD,
3.VnpagneHue CBETOHONHON NAHEBIO;
4. 1IuKel.

16. Python —s70....7

1. NOMyAAPHBIA A3bIK NPOTrPAMMHUPOBAHMS, KOTOPBIH HCTIONB3YeTCA BO MHOIHX cepax Ku3Hu (0T
HATIMCAHKA CAlTOB W UTP A0 MPHUJIOKEeHUI o 3D-MoaeInpOBaHHIO);
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2. ABYCTOPOHHMI1 KaHa/ CBS3M, IIaTa MOMUMO MPHEMA JaHHBIX ¢ KAMEPbl MOXKET M repe/iaBaTh
cHrHan (Kak ¢ MOJY/JEM 3aXBaTel rpy3a, [/Ie I11aTa BKTI0Hana ¥ BRIKII04a/a YIeKTPOMArHUT);

3. 06BEKT, KOTOPBIH NO3BOISET ¢ HEKUM NIEPHOJIOM 3aMyCKaTh pa3nnyibie GyHKUMH:

4. 310 0611EE HA3BAHWE TPYNIE] BEIECTB, KOTOPBIE UMEIOT PA3HYIO JIEKTPHUYECKYIO MPOBOAHMOCTL B
3aBUCHUMOCTH OT TEMIIEPATYPHI (OUeHb XONOAHO — MOYTH HE NMPOBOAAT TOK. TEII0 — XOPOIIO
[IPOBOIAT).

| 7. JaiiTe Ha3BaHHE:

| Monynb 3axBara rpysa:
2. Moayas LED;

3. GPS;

4.0penMV.

18 Ky/ia CMOTPHT Kamepa ONTHYECKOr0 MO3HUHOHHPOBaHUS?

30.Ctporo BHU3;

31. KpyTUTBCA BOKPYT CBOEI OCH;
32.Bnpaso W BNeBo;

33.Bnepea u nozagu ceba.

19.06s3arensubie 6m0ku B TRIK Studio?
. «Breo» n «BnpaBo»;

. «Briepex» u «Hazan»;

. «Hagamo» n «Konen»:

. «BBepx» u «BHU3».

LI D =

20.970 Takoe BU3yalpHOE [IPOrpaMMHPOBAHHE?

1. TexHOMOrUs NPOrpaMMHUpPOBAHHS, KOTOPas NnpelycMaTPHBAeT CO3JaHHe NPOrPaMM € MOMOLIBH
BH3YaNbHbIX 010KOB KOJa;

2.ABTOHOMHOE MEPEMEILEHNE APOHA 10 3aJaHHBIM TOYKaM,

3. Cnocod komupoBanus andasuta, THGP U 3HAKOB [IPEIIUHAHMS ¢ TIOMOIIBIO BYX 3HAKOB:
TOYKH U TUPE;

4. OTHOIIEHHE CUIIBI CBETA, KOTOPYIO HCITYCKAET MOBEPXHOCTE K IJIOLIAIAH STOH MOBEPXHOCTH.

21. bnounoe NporpaMMUpPOBAHUE — 3TO:

A) TIporpaMMHpOBaHHE KaK KOHCTPYKTOP, COCTOSALIAH H3 FOTOBBIX MOC/IL0BATEIbHBIX KOMAH T
b) OyuKIs HACTPOHKH aBTOMOOHIS ¢ GECITHIOTHBIM YIIPABICHHEM
B) Urpa, rpaduuecku coctosmas 13 0J10K0B

I') Paspabotka 610KOB JUIs CTPOUTETLCTBA

22. Yro Takoe aBTOHOMHBbI MoaeT?

A) Ilonér B ycIoBUAX MIOXOH BUIAMOCTH

b) IMonér ¢ nuskuM ypopHeM 3apsata AKb

B) BesonacHglii 3anporpaMMHPOBAHHEIH TMOJIET 0e3 BMCIIATEIBCTBA THI0TA
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Yro Takoe aBTOHOMHEIH TTOTET?

A) TTonét B yC/10BHAX IJIOXOH BHAUMOCTH

b) IMonér ¢ vu3kum yposHeM 3apsaaa AKb

B) be3onacHeblii 3anporpaMMUpOBAHHbIA 1101ET 03 BMEIIATEILCTBA MHJIOTA
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Hpuaroscenue 9
INPUMEP PABOYEI'O JIHCTA YYHEHHKA

Haspanne Tembl: [IporpammupoBanne BITJIA Ha a3bike Pythen ¢ mpumenenuem
ckpunta Aruco_Flight

Jlna xoppekTHOH paloThl OZHOBPEMEHHOIO OTC/ICKMBAHHS MapKepa W TepeMeIleHus
ApoHa HeoOXO0AMMO pa3/IC/IuTh JIBe TH 3aa4H Ha JBa OTACIBHBIX Mpouecca. B 0cCHOBHOM MOTOKE
co3JaéM 2 mapanTenbHBIX TPOIecca. KOTophble obmaiTes Mexay coboif uepes Oydep. Oqun
IpoIece OTBeYAET 3a o0HapyXeHHe MapKepa v uTeHue HeoOxoaumol uHdopMaIiy, a Ipyro# 3a
nepemelnesne kpaapoxomntepa. [Ipomecc pos_and_orient — oTBeuaeT 3a paboTy ¢ MapKepoMm
a drone_flight — 3a ynpasnenue KBagpoKoNTepoM.

[Ipu Haxaruu Kiasuwn Escape, koTopoe otnexuBaercs B Producer mpouecce, Oydep
3aKpBIRACTCA, CTIC/IOBATETRHO 3aBepIIaeTcss 0OMEH JaHHBIMU H KONTED 3aX0JUT HA HOCALKY.

JIns cnenoBaHus KBaJApPOKOIITEpa 3a MapKepoM HEoOX0AUMO YYHTBIBATH HECKOJIBKO
CHCTEM KOODJMHAT: OT HavanbHOHW TOHKH B3/IETa, TEKyIlee IOJN0KEHHE KBaJPOKONTEpa.
MOIOKEHHE KaMephl, MON0KEHHEe CaMOro MapKepa, a TakXKe HPOCKILUA OT HEro, 4To0BI IepiKaThes
Ha ONMpeeIéHHOM PacTsiHH OT MapKepa.

Pazbop ckpunra:

1.AmmiopTupyeM HeoOXoauMble OMOIHOTEKH M ONPEJIE/IAEM HX HAa3HAYCHHUE!

from pioneer sdk import Pioneer

import 0s

import sys

import math

import cv2

import cv2.aruco as aruco

import numpy as np

import yaml|

import multiprocessing as mp

from multiprocessing.managers import BaseManager

2. Cosnaém dynkuuro image proc(buff, drone, camera mtx, camera_dist) B KOTOpOii
OyieM Moay4aTh W300paykeHne U HCKATh HAa HEM Aruco-MapKepsl:

def image proc(buff, drone, camera mtx, camera_dist):

3. Jna paborel ¢ moxyineM OpenCV no ompeaeneHuio Aruco-MapKepoB CO3TaTHM
CICAVIOINHEC NEPEMEHHBIC!

osize_of marker — ykassiBaem JJIMHY CTOPOH Mapkepa B MeTpax.
caruco_dict — THII MAPKEPOB.
o aruco_parametrs — napamMeTpbl 00HapYKEHH.
size_of marker =0.12 # side length in meters
aruco_dict = aruco.Dictionary_get(aruco.DICT_6X6_1000)
aruco_parameters = aruco.DetectorParameters_create()
B GeckoneunOM HHKIIE OYAEM OMPEaensaTh U BEIJIENATh MapKep Ha H300paKeHHH:
while True:
iy
4.B nepemennyio camera_frame nepenaém n300paskeHue 0T KBAIPOKONTEpa:
e cv2.imdecode(buf, flag) — utenne H300paKeHNa A3 YKa3HOIO MaccHBa. rie:
buf — unTaeMbllt Maccus;
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flag — Tan n306paKeHus.
o np.frombuffer(buffer.dtype) — wunrepnperupyer Oydep Kak OTHOMEPHBIH
MAaCCHB, TA€:
buffer — 6ybep-noa00HbIH 00BLEKT:
dtype — tin panebix NumPy.
e pioneer sdk.get raw video_frame() - BO3BpALLAET MAacCHB baiit
MpeacTaBISIOMHH cO00H Jpg KAPTHHKY.
Beixoaut, cneayromas cTpoyka:
camera_frame = cv2.imdecode(np.frombuffer(drone.get raw_video_frame().
dtype=np.uint8), cv2.IMREAD COLO

5. Mepesoaum n3zobpaxenue B u€pHo Oenelii popmatr. Co3aém Macky.

gray = cv2.cvtColor(camera frame, cv2.COLOR_BGR2GRAY)

n BO3BpAIaeM 3 3HaYeHHE u3 MeToaa oOHapyKeHHs
mapkepos aruco.detectMarkers(gray, aruco_dict, patameters=aruco_parameters), rae:

corners — yTIIbl;

ids — HOMep MapKepa:

rejected ing points — HATHIHE TUTITHAX TATOB.

corners, ids, rejected img points = aruco.detectMarkers(gray, aruco_dict,
parameters=aruco_parameters)

6.Ycnosuew if np.all(ids is not None): nposepsiem ectb 7 B aprymente ids 2ieMeHTsHI B
3HadeHuH True, T.e. BUIMM JIH MBI T3I':

if np.all(ids 1s not None):

7 ITomyyaeM OCH CHCTEMBbI KOOPAMHAT, CBA3aHHOI ¢ LIEHTPOM MapKepa, H BBIBOHM HX B
1IBE TiepeMeHHble: 1_vec_rodrigues u t_vec

r vec rodrigues, t vec, = aruco.estimatePoseSingleMarkers(corners, size_of marker,
camera mtx,camera dist) :

8.PrucyeM Ha H300paXKeHHH IOJYYEHHbIC OCH CHCTEMBI KOOPJMHAT, CBA3AHHOH ¢
LIeHTPOM MapKepa 1 00BOAMM MapKep:

aruco.drawAxis(camera_frame, camera_mtx, camera_dist, r_vec_rodrigues, t_vec, 0.01)

aruco.drawDetectedMarkers(camera frame, corners)

9.ITpUBOIMM [I0JYYCHHBIH BEKTOP OPHEHTALMH K BEKTOPY YIJIOB Diijepa:

r mat = cv2.Rodrigues(r_vec_rodrigues)[0]

p = np.hstack((r_mat.reshape(3. 3). t_vec.reshape(3, 1)))

r vec_euler = cv2.decomposeProjectionMatrix(p)[6]

10.Tak kak o4epeqb HCIONB3YyeTCS W3 OJHOTO 2/IEMEHTA, TO MBI [POBEPASM ee Ha
3aM0JHEHHOCTD, €C/TH 2, TO CTUPAEM CTapblii 371EMEHT M 3alIHCHIBAEM HOBBIH:

if buff. full():

buff.get() .

buff.put([t_vec, r vec euler])

11.Ecnn ofHapyKeHHS T3ra He IMPOHCXOIHT, TO MPOCTO MPOJO/IKAEM BBITOIHEHHE
nporecca:

except cv2.error:

continue

12.BeiBOoM H300paKeHHE:

cv2.imshow('marker detection’, camera frame)

13.Co3naéM 0OpabOTKY HaKaTHd KIABHIN W HakarTHH Ha Esc 3akpeiBaeM OKHO ¢
mobpakennem, 3akpriBaeM Oydep aprymenTom “end’ u BHIXOAUM B3 (DYHKITHH.

key = cv2.waitKey(1)

it key == 27: #esc
79



print(‘esc pressed')
cv2.destroyAllWindows()
if buft.full():
buff.get()
buff.put(['end'])
break
14.Co3aém (pyHKITHIO TTepeMeINeHns KBaIPOKONTEPa H Pl IEPeMEHHbIX:
def drone_control(buff. drone):
command x = float(0)
command_y = float(0)
command z = float(1) # initial flight height
command_yaw = math.radians(float(0))

k p xy=0.6
kpz=06
k p yaw=0.4
distance = 0.5
t vec = None
r_vec_euler = None
new_point = True
new message = True
p r=False
15. Janee 3anyckaeMm OeCKOHEYHBIH LUK, B KOTOPOM 3a7aéM Pl YCIOBHIA.
while True:
16.Eciin monmydaeM HOBYK TOYKY HJIM HOBO€ COOOILICHME, TO IEpeMElaeMcsi B
aKTyaJibHBIC TOUKH U cOpackiBaeM ary.
if new_point and new_message:
drone.go to local point(x=command x, y=command_y, z=command_z,
yaw=command_yaw)
new_point = False
new message = False
17.Ecin B Oydepe ecth Kakoe-mubo 3HaucHuMe, TO nomydaeM ero. Ecau amHHHA
coobmenrs 1 wm ero copepkumoe ‘end’, TO 3aBepmraeM mpounecc. B NPOTHBHOM ciyuae
nepeMeHol t_vec M r_vec_euler npucBanBaeM Marpulpl IonyueHne u3 Oydepa. BrictaBnsem
(daar new_massage.
if not buff.empty():
message = buff.get()
if len(message) == 1 and message[0] == 'end":
break
t vec = message[0] .
r_vec_euler = message|l]
new_message = True
18.Ecimm ocTHrHYTA TOYKA, TO BbicTaB/iseM (uiar Ha nepepacyéT KOOPIHHAT.
if drone.point reached():
p_r=True
19.Ecnu cpaGoran ¢aar Ha nepepacuéT KoopauHar ut vec ¢t vec_euler ne nycreie, T0
MPOMCXOIUT PAcuET KOOPIHHAT!
if p rand t vec is not None and r vec_euler is not None:
X_camera = t vec.item(0)
y_camera = t_vec.item(1)
z_camera =1t_vec.item(2)
yaw_camera = math.radians(r_vec euler.item(1))
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¢_yaw_prev = math.cos(command_yaw)
s yaw prev = math.sin(command_yaw)
command vaw -=k p yaw * yaw_camera
¢_yaw_comm = math.cos(command_yaw)
s yaw comm = math.sin(command_yaw)
command_x = k p xy*(x_camera*c yaw prev-
z camera*s yaw prev+distance*s yaw comm)
command y+=k p xy*(x_camera*s yaw _prev +z_camera * c_yaw_prev - distance
* ¢_yaw_comm)
command z-=k p z*y camera
new_point = True
p r= False
20.Tanee mcronb3dyeM KoHCTpykuuio if  name  ==' main_ ", xoTopas sBugeTCs
TOYKO#H BX0Ja B IIporpaMMy, H coo0maem o 3anycke ckpunra. Beé, 9To uaét 10 3Toro yCaoBHs,
BBIIOJIHSITCS BCEra: ¥ TPH BRI30BE B KAUeCTBE MOJIYJIS M MIPH BBI30BE, KAK HCIOIHAEMBIH (aii.
if _name_ =='_main_"
print('start')
[Moapobuoe OIUCcaHue JTaHHOH
KoHCTpyKumu: https://docs.python.org/3/library/ main__.html
21 BHYTpH  KOHCTPYKILMH try 3arpy’kaeM KamuOpoBOUHBIA  (aiin yaml, 3apanee
CO3/IaHHBIN B CKpHIITE get_camera_samples.

try:
# change if calibration_matrix.yaml file is located in not default location
calibration file = open(os.path.join(os.getcwd(), '..", "camera_calibration". "result".

"calibration matrix.yaml"))
parsed_calibration_file = yaml.load(calibration_file, Loader=yaml.FullLoader)
mtx = np.array(parsed_calibration_file.get("camera_matrix"))
dist = np.array(parsed_calibration_file.get("dist_coeff™))
22 Ecim kamaOposousoro ¢aiiia HeT, TO MHHIEM O HEOOXOIMMOCTH I[POH3BECTH
KaTHOPOBKY H 3aBepilaeM BBITIOTHEHHE CKPHIITA:
except FileNotFoundError:
print('Can not find calibration data, please run get camera_samples.py script from
camera calibration folder')
sys.exit(0)
23.Heo0x0aumM0 BOCIIO/IB30BATHCH KOHCTPYKIMEH manager. T.K. TPOCTO IK3EMILIAP
KJ1acca Hesb3s nepeaasarh B Oydepe. IToMumo 3TOro, 3anyckaeM MOTOPBI H B3JIETAEM.
BaseManager.register('Pioneer', Pioneer)
manager = BaseManager()
manager.start()
pioneer_mini = manager.Pioneer() .
pioneer mini.arm()
pioneer_mini.takeoff()
24.Coznaém Oydep oOMeHa NaHHBIMH M MYJIBTH IPONECCHL, HCHOJHHTC/IBHBIMH
GYHKIHAME KOTOPHIX ABIAIOTCA paHee co3JaHHble image proc i drone_control 3amyckam ux.
buffer = mp.Queue(maxsize=1)
pos_and_orient = mp.Process(target=image_proc, args=(buffer. pioneer_mini, mtx, dist))
drone_flight = mp.Process(target=drone control, args=(buffer, pioneer_mini))
pos_and_orient.start()
drone_flight.start()
25.Kak TONBKO BBITOMHEHHE MIPOLIECCOB 3aBEPIIEHO, TO OHU MPHKPEILISIOTCA 00PaTHO K
OCHOBHOMY IIOTOKY JUI1 KX KOPPEKTHOI'O 3aKPBITH!
pos_and_orient.join()
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drone_flightjoin()
pioneer_mini.land()

Bomnpock! A8 caMocToaTeT-HOro pazdopa

1) Kak MOXHO yJIy4IINTh HOBOPOT 3a TErom?
2) JlonucaTh anrOpHTM Tak, 9TOOBI MOACHO OBLTO OTCISKHBATE MapKep HE3aBUCHMO OT €ro

OpHEHTAlIHH.
3) Ecau nBa Mapkepa, OTC/IeKHBaTh OJIMH — OIIHKAHIIHHA.

4) JlonicaTh aNTOPHTM TaK, 9TOOBI KONTEP OTCIEHKHUBA CTPOI'O OIPE/ICICHHBIA MapKep U3
cinosaps. (Ranpumep (aruco.DICT 6X6 1000))

5) Jonucats anropHT™ Tak, 4TOOBI MOJKHO OTCJICHKHBATH JIBA MapKepa H NMPOH3BOAHTD
KOHKPETHBIE NEHCTBHS UL KAKIOI'0 MapKepa.

6) JlonmucaTh aNrOpHTM, 9T0OR! KONITEp COREPINA HHIMKAIIHIO CBETOIHOIaMH B 3aBHCHMOCTH OT
Mapxepa KOTOpEIH OH BHIHT.

7) Honucats anropuM, 4ToOsl KONTEP HPOU3BOIIII TTIOCATKY HA MapKep.
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