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HNHupopmannoHHass KapTa NPOrpaMMbl

Hazpanue nporpammsbl

«Kpr Ha B3JICT: BBCIACHHUC B OeCIUIOTHEIE adBHMallMOHHBIC B
CUCTCMBID»

IIporpaMMmhbl B Hacax

YyeOHslil rox 2025/2026 yueOHbIit rox
HamnpasienHocth TEXHUYECKas
Cpok peanmzanuu 9 mecsimieB

OO0mm 00BeM 68 gacos

[{eneBast kaTeropus

5-6 Kimacc - Myajmas rpyrra

00yJaroIuXxcst 7-9 xJacc - cpeqHsis rpyIra
10-11 kmacc - crapiias rpymnmna
AHHOTaNUsS Heo6xoauMocTh pa3pabOTKu ¥ BHEAPSHUS JJAHHOW POTPaMMBbI
IPOTPaMMBI OCHOBaHa Ha MOTPEOHOCTH paHHEH OJTOTOBKU KaJpOB IS

OecrUI0OTHOM OTpaciau pernoHa coriacHo HannonansHomy
NpoeKTy «becnuaoTHRIE aBUALIMOHHBIE CUCTEMBI B TOMCKOM
o0macT».

becnnmioTHBIE TEXHOIOTUYU CETOAHS SBIIAFOTCS IPOPBIBHBIMU, UX
IIMPOKOMACIITAOHOE BHEJIPEHHE B PA3JIMYHbIE OTPACIH IKOHOMUKH
IIPUBEIET K CO3/IaHNIO HOBBIX PBIHKOB M BO3MOKHOCTEH, U3MEHUT
HEKOTOpBIE MPUBBIYHBIE CHEpbl ACITETbHOCTH.

[Iporpamma HarpaBieHa Ha IOBBILIEHUE HHTEpECA IETEN K a’po-
HaIpaBJICHUIO, COJICHCTBUE UM B MPOPECCUOHATBHOM
CaMOOINPEIEIICHNH; TOBBILIEHUE 0XBaTa 00y4aromuxcs ToMckoi
o0JacTu AOMOJIHUTENBHBIM 00pazoBanueM B HanpasieHuu ADPO, a
TaK)K€ Ha MOBBIILIEHUE TOCTYITHOCTH 000PYAOBAHUS JUIs
00yJaroImuxcs CeIbCKUX LIKOJI.

OO6yuaromuecst MpuoOPETYT BaXKHBIE MPAKTHKO-OPUEHTUPOBAHHBIE
KOMIIETEHIINN: U3y4daT ocHOBHbIE TUIIBI BIIJIA, cumyiaTopsl
T10JIETA, OCHOBHBIE PUHIINIIBI YIIPABICHHUS, CTPYKTYPY M COCTaB
BILTA; 0cHOBBI KOHCTPYHUPOBAHHUS, MOJIEIUPOBAHUS U
nporpammupoBanusi BITJIA, npuniumne cOOpKU OECITUIOTHBIX
anmnapaTroB Ha OCHOBE KOHCTPYKTOPCKOM JOKYMEHTALUU 1 o0yJarcs
HaBbIKaM MWJIOTHPOBAHUSI.




[Inanupyembie
pe3yNbTaThl 00yUYEeHHS
(KOMITETEeHLIUN)

[To 3aBepuIeHUIO MPOrPaMMbl 00 yJAIOIIHECS TPHOOPETYT P
MPAKTUKO- OPUEHTUPOBAHHBIX KOMIIETECHIIUMN:

- u3y4aT ocHOBHbIE TUIIbI BITJIA;

- U3y4aT CUMYJIATOPHI I0JIETa 1 OCHOBHBIEC IPUHIUITBI YIIPABICHUS
BIUIA;

- OynyT 3HaTh CTPYKTYpY U coctaB BIUIA;

- OyayT 3HAaTh OCHOBBI KOHCTPYUPOBAHMUSI, MOJICTTUPOBAHUS U
nporpammupoBanus BITIA;

- OCBOSIT IPUHLIUIIBI COOPKU OECITUIOTHBIX anapaToB HA OCHOBE
KOHCTPYKTOPCKOM JOKYMEHTAIIHH.

- 00y4arcs HaBbIKaM MUJIOTUPOBAHMSL.

1o 3aBepiIeHUIO TPOrpaMMBbl 00yJarOIIKUecs MOJydaT CIeayIoIIne
MPAKTUKO- OPUEHTUPYIOIINE KOMIIETCHIIMH: HABBIKA TEXHUYECKOTO
MBIIIJICHHSI, TBOPYECKOTO MOX0a K BBIITOJIHEHHUIO TOCTaBICHHOM
3aJauu, pa3BUTHE IPOCTPAHCTBEHHOE BOOOpAKEHUE U
BHHUMATEIBHOCTH K JIETAJIIM, YMEHUE YETKO U3JIaraTh CBOU MBICIIU U
OTCTauBaTh CBOIO TOYKY 3PEHHUS 10 BOIIPOCAM, CBSI3AHHBIM C
HCIOJIb30BaHUEM NIEPEIOBBIX TEXHOJIOTUH MPU MPOSKTUPOBAHNUH,
KOHCTPYMPOBAaHUU U IPOrPaMMHUPOBAHUM B UHKEHEPHOI1 cdepe.

ABTOpBI-COCTaBI/ITeJ'II/I

Jlapuna JI.H., HauaneHUK HaydHO-MeToaudeckoro oraena AHO 10
«/lerckuii TexHonapk «KBaHTopuym»;

Koctiouenko T.I'., teroTOop, Metomuct AHO JIO «Jlerckuit
TexHonapk «KBaHropuym»;

Bacuibuenko C.A., meromuct AHO O «JleTckuii TexHOMapK
«KBanropnym»;

ynasikosa P.P., nenaror nononuurensHoro odpazoBanus AHO
JO «/lerckuit texnonapk «KBaHtopuym»;

MortoBunos M.A., negaror nononHureabHoro oopazosanuss AHO
JO «/lerckuii TexHonapk «KBaHTOpHYMY»;

l'onono6oB A.A., nmenaror nomnoiaHUTENsHOro odpaszoBanust AHO
JO «/lerckuii TexHonapk «KBaHTOpHYM»;

Jlomapes C.O., nenaror 10MOJTHATEIBHOTO 00pa30BaHMS

AHO J10 «/lerckuii TexHonapk «KBaHTOprym»




IHosicuuTeaLHAA 3aNIMCKA

HeoOxonumMocTtsb pa3paboTKu M BHEAPEHUS JaHHOW MPOrpaMMbl OCHOBaHA Ha MMOTPEOHOCTH

paHHEW TOJArOTOBKM KaJpoB JUisi OECHUIIOTHOW OTpaciau peruona corjacHo HamuonanbHOMY
npoekty «becnuiaoTHble aBualinoHHbIe cUcTeMbl B ToMcKoi 001acTuy.

JlononHuTenpHas 001meoOpa3oBaTenbpHas (00Iepa3BuBarolias) mporpaMma pa3zpadborana

B COOTBCTCTBHMU C:

@enepanbHbIM 3aKOHOM OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
denepanun» (B ACHCTBYIONMEH PeIaKIN),

Konuenmnueil pa3Butus JONOJHUTENBHOrO oOpa3oBanus nered no 2030 rona,
yTBepKJIeHHOM pacniopsbkeHueM [IpaButensctBa PO ot 31 mapta 2022 r Ne 678-p,
[Tpukazom Munucrepcrsa IIpocsemienus Poccuiickoit @eneparuu ot 27 utoist 2022 r. Ne
629 «OO0 yTBEpXKIECHUU TOPsIKA OpPraHU3allMd W OCYIIECTBJICHHUS 00pa3oBaTEIIbHOU
JEeSITEILHOCTH T10 JIOMIOTHUTEIBHBIM 00111e00pa30BaTeIbHBIM IPOrpaMMam»;

Crparerueii pa3BuTusi OecnmioTHON aBmamuu Poccuiickoit deneparuu Ha MEPUOA 110
2030 roma u Ha mnepcnektuBy A0 2035 roxa, yTBepxkAeHHON PacrnopsikeHuem
[TpaButensctBa PO ot 21.06.2023 r. No 1630-p.

MeToauyecKUMH PEKOMEHIAIMAMU IO Pa3pabOTKe, COACPIKAHUIO, YTBEPXKICHHUIO U
MOHHUTOPHUHTY MPOTPaMM pa3BUTHs OECHUIOTHOM aBHAlMM B CYOBEKTaX POCCHUUCKOMN
denepanuu (mucskMo MUHHCTEPCTBA TPOMBIIIIICHHOCTH U TOproBiu P®) ot 16.18.2023 r.
Ne OB-86204/12

Konnenmnueit HayyHo-TexHONoruueckoro paszputus P® no 2030 r., yTBEp>KIEHHOMN
pacnopstxkenueM [IpaBurenscrBa PO ot 20 mast 2023 1. Ne 1315-p;

CrpaTterueii HayyHO-TEXHOJOTMYECKOro pa3BuTtus P®, yrBepkIeHHON YKazom
[Ipesunenta PO ot 28.02.2024 r. Ne 145.

Crpaterueii pazButus Bocnutanus B Poccuiickoit ®denepanuu Ha nepuon ao 2025 ronpa",
yrBepxkaeHHOi Pacniopsokenuem [IpaButenscrBa Poccuiickoit denepanuu ot 29 mas 2015
r. N 996-p r. Mockaa.

ITocranoBnenueM [7aBHOrO TrOCYZAapCTBEHHOIO CaHMTapHOro Bpaya Poccuiickoin
®Oenepannn ot 28.09.2020 Ne 28 «O6 yrBepxkaenun canutapubix rnpasui CII 2.4, 3648-
20 «CaHMTapHO-3IUAEMHUOJIOTHUECKUE TPeOOBaHUS K OpraHU3alusM BOCIUTAHHUS U
0o0y4YeHHs, OTABIXa M 03/I0POBIICHUS JeTell 1 MoJoAeKu» (3apeructpuposan 18.12.2020
Ne 61573).

[TocranoBnenneM I maBHOTO rocynapcTBeHHOTO caHuTapHoro Bpaya PO ot 28.01.2021 N
2 «O0 yrBepxxaeHUH caHUTapHbIX mnpaBuin u  Hopm CanlluH 1.2.3685-21»,
«'uruennyeckue HOpMaTUBBI M TpeOOBaHUSA K oOecreueHuto Oe3omacHOCTH U (WiIn)
0e3BpeTHOCTH 11715 yenoBeKka (hakTopoB cpeabl ooutanus» (BMecte ¢ «CanlluH 1.2.3685-
21. CanurtapHbple npaBuia U HOPMBL..) (3apeructpupoBano B Muniocte Poccuu
29.01.2021 N 62296) (tabnuma 6.6.).

AKTYyaJIbHOCTD
becnuioTHble TEXHOJIIOTUM CETOMHS SBJISIOTCS MPOPBIBHBIMU, UX IIUPOKOMAcIITaOHOE

BHE/IPEHHE B pAa3JIMUYHbIE OTPACIM SKOHOMHUKHM TPUBEAET K CO3/IaHUIO0 HOBBIX PBIHKOB H
BO3MOXXHOCTEH, W3MEHHT HEKOTOphIe TPHUBBIYHBIE C(hepbl AEATENBHOCTH. YK€ OYECBHIHBI
peuMyIiecTBa OECIMIOTHBIX ABHAIIMOHHBIX CHUCTEM Iepe]] aIbTEpPHATUBHBIMH METOAAMHU B
CEeJIbCKOM XO3MHCTBE, MOHUTOPHUHTOBBIX 3aJauax, JIOTUCTHUKE, HCIOJb30BAHUU MOTPAHUYHOM
ciyx00#1 y1s1 60ppOBI C HAPYHIUTENSIMU TOCYJAapPCTBEHHON T'paHMIIbI, B TOUMKE OpPaKOHbEPOB.
becnuioTHbIE TEXHOIOTHH MO3BOJISIOT MOBBICUTH 3PPEKTUBHOCTh 0OOPOHBI CTPAHbI U CHU3UTH
U3JICPKKHU B PA3IMYHBIX OTPACIISIX YKOHOMHKH.

CCFOI[HH CYHICCTBYCT I[C(I)I/II_[I/IT KaZIpOB MNPAKTHUYCCKH BCCX CICHHUAIMCTOB, HaAYUWHAA C

oneparopoB BIUJIA, a Takxke WHXEHEPOB IO DKCIUTyaTallud, TEXHUKOB, MaTEPHAIOBEIOB B



oOmactH OECHMJIOTHBIX TEXHOJOTHH. TpeOyroTcs KBanu(UIMPOBAHHBIE Kaaphl U
HaJIaXKEHHOE ITPOU3BOACTBO.

B srom rony Munnpocsemenust Poccun no denepanbubiM npoekram «CTHMYJIMpPOBaHUE
CIpoca Ha OTEYECTBEHHbIE OCCIUIIOTHbIE aBHALIMOHHbIE cucTeMb» U «Kaapbl 11 OeCMIOTHBIX
ABUAITMOHHBIX CUCTEM» ITPOBOIUT OcHameHue 523 ko u 30 xoemkeit obopyaoBanueM B chepe
OeCHWIOTHBIX aBHAIMOHHBIX cucteM. B 30 perumonax Ha 0a3e ImKoa OyayT OTKpPBITHI
CIELMAIM3UPOBAHHbBIE KJIACCHI, a B KOJIJIEIKAaX — LEHTPbI IPAKTUUECKON MOATrOTOBKH. Jl0 KOHIIa
HOSI0psI TUTaHUpYyeTCst 00yunuTh 2450 TIeaaroroB CTpaHsbI.

Bce ato nenaer nporpammy «Kypce Ha B3neT: BBeJjeHHE B OECIIMIOTHBIE aBUALIIOHHBIE B
CHCTEMbI» aKTyaJIbHON, HEOOXOJMMOI U COOTBETCTBYIOLIEH MOTPEOHOCTSIM BPEMEHHU.

YHUKaJIBHOCTH

VHHMKaIBbHOCTh MpOrpaMMbl  OOYCJOBIEHAa HCIOJb30BAHUEM IIUPOKOrO  CIEKTpa
o0opymoBaHUsl Ui TPUOOPETCHHS] TPAKTHUYECKUX HABBIKOB Pa0OThI C OECHUIOTHBIMH
JeTaTeNIbHBIMU ammaparaMu Ui JIeTed pa3HbIX BO3pPACTHBIX KaTeropuil: 5-6 kiacc (Miazamias
rpynmna), 7-9 knacc (cpeanss rpymnmna) u 10-11 knacc (crapiuas rpynmna).

[IporpamMa HampaBieHa Ha IOBBILIEHHE HHTEpeca JeTell K a’po-HallpaBlICHHIO,
COJICHICTBHE MM B IMPO(PECCHOHAIBHOM CaMOONPEICIICHNN; MOBBIIICHUE OXBaTa OOYYaroIIHUXCs
Tomckoii obOnacTu AONOIHUTENBHBIM OOpa3oBaHueM B HampaBieHun ADPO, a Takxke Ha
MOBBIIIEHUE TOCTYITHOCTH 000PYAOBAHUS IS 00YUAIOIIMXCS CENbCKHUX IIKOJL.

B ydueOHO-TeMaTHUecKuX IIaHaX UCIOJIb30BaHbl peaibHbIe KEHCh, YaCTO BCTPEUAIOLINECs
y nonb3oBateneit bITJIA.

[IporpamMa peanbHO TOTOBUT IIKOJBHUKOB BCEX BO3PACTHBIX KaTeropuil K
COPEBHOBAHUSM pa3Horo ypoBHs 1o BITJIA.

Hosuszna

HoBusna nporpaMMbl COCTOMT B TOM, YTO OHA YYUTHIBAET HOBBIE TEXHOJOTHYECKHE
YKJIaJIbl U pelleHHs], pa3BUBAIOLINE pa3IMyHble clocoObl MblIeHus. [Iporpamma mocTosHHO, OT
YPOBHS K YPOBHIO, [TOBBIILIAET YPOBEHb MEXAUCHUIITIMHAPHOCTU U CII0)KHOCTH IIPOpadaThIBAEMbIX
TeM. Ha Bcex ypoBHSX MOArOTOBKM HpopabaTbiBaeTcsi Bech LUK pa3pabotku BIUIA.
[TproOpeTéHHbIe 00YJAIOMMMICS 3HAHHSI, YMEHHSI M HABBIKH ITO3BOJISIT TAKXKE IPUHUMATDH y4acTHe
B HanmoHanpHO# TexHOJOTMYECKo# onmummuane Junior, cdepa «TexHomoruum u poOOTHD»,
HanmonaneHoit Texnonorndeckoi onumnuane (HTO) no npoduinio «becnuinoTHbie aBHallMOHHBIE
CHUCTEeMBbl», a Takxke B copeBHoBaHMAX 1o BIIJIA «Apxunenar», «Kubepapom», KyGok
I'y6epnatopa Tomckoit oOmactu 1o obOpazoBatenbHOM podoTtorexuuke (Tpek BIUIA), -
Bceepoccuiickom koukypce "Kaapsel 1t nndpooil npomsliieHHOCTH, Beepoccuiickom dectuBane
poborotexuuku «Ctpmx», Mexaynaponnom (ectuBaie «Ha B3nér!», Otkpsirom Poccuiickom
yeMnuoHare 1o podororexuuke «PodoKam»; MexpernoHaabHOM KOHKYPCE MPOEKTHBIX PELICHU

«APKTUYECKUI XaKaTOH» U IPYIMX COPEBHOBAHUSX, OTHOCSIIMXCS K OECIIUIOTHOM OTpaciu.

Hean nmporpamMmmbl

Llenpto mporpamMmel siBIsieTcss  (OPMHPOBAHUE TNPO(ECCHOHAIBHBIX KOMIETEHIUH,
KOTOpBIE MO3BOJIAT IPUHUMATh y4acTHE KaK B COPEBHOBaHMAX IO ympasiieHHto BIIJIA, tak u B
poekTupoBaHuM U ympaBieHMH bBIIJIA M uMX 31€MEHTOB; OCBOGHHME HABBIKOB IPOEKTHOMN
KOMaHIHOMU AESITeTbHOCTU IIPU BBHIIOJHEHUH ITPOEKTOB MO JAHHOMY MPOQUITIO.

3agaum nporpamMmbl

[lepBocTeneHHas 3amaya — 3aMHTEpPECOBaTh OOYYAIOIIMXCS HHHOBAIIMOHHOCTBHIO WU
nepcnekTuBHOCTHIO BITJIA u copeiicTBOBaTh UM B MPOeCCHOHATHPHOM CaMOOTIPEICTICHUH.

Hpyroit BaxxHO#l 3amadeil MporpaMMbl sBISETCS (OPMUPOBAHUE Y OOyUaAIOUINXCS
MMpEaACTaBJICHUA O (1)I/ISI/ILIGCKI/IX nmponeccax U TEXHUYCCKHUX PECHICHUAX, KOTOPHIC JIC)KAT B OCHOBE



koHcTpyupoBanus bBIIJIA Bcex tumoB, QopMupoBaHHe HEOOXOIUMBIX KOMIETCHIIMN TI0
IIPOEKTUPOBAHUIO, IPOTPAMMHUPOBAaHMIO U yrpasieHuto bILIA.

3ajauell nporpamMmsbl TAKKe SIBJISIETCA 3HAKOMCTBO C BO3MOKHOCTAMU nipumeHeHus bIUIA
Kak B TIOBCEJIHEBHOW JKM3HM, TaK M B NPOQPECCHOHATBHBIX cdepax, a TaKKe CO3JaHHE H
obecrnieueHre HeOOXOJUMBIX YCIOBHM JIsl KAUECTBEHHOM MOATOTOBKH K YYaCTHIO B IPOGUIBHBIX
COpPEBHOBAHUSX.
OcHOBHBIE 33124 IPOTPAMMBI:
Obyuarowue:
3HakoMcTBO co cdepoit BITJIA
N3yuenue ocnoBHbIX THNOB BILJIA
N3ydenune cuMyisiTOpOB MOJIETa U OCHOBHBIX IPUHIMIIOB yripaBiieHus: bITJIA.
N3yuenue ctpykrypsl u coctaBa bBITIA.
N3ydenune 0CHOB KOHCTPYUPOBAHHUS, MOJICIIUPOBAHUSA U TTporpammupoBanus bITJIA.
W3yueHne npuHIUIIOB COOPKU OSCIMIIOTHBIX alllapaToB Ha OCHOBE
KOHCTPYKTOPCKOM JTOKYMEHTAIIUH.

7. OOy4eHne HaBbIKaM MUJIOTUPOBAHMSL.

Pazsusarowue:
1. Pa3BuTHe HaBBIKOB NPAKTUYECKOTO PELIECHUS WHKEHEPHO-TEXHUYECKUX 3aJady U
MOJIyYEHUE OIbITa MPOCKTHPOBAHUS M peaH3alMi KOHCTPYKTOPCKHX 3a1ad IO CO3JIaHUIO
OCCITMIIOTHON TEXHUKH.
2. BrusiBiienue, ot0op, moaaepKKa M paCKphITHE MOTEHIMAIA TATAHTIMBBIX 00yJaroInuXCs
JUISL UX TIOCJIEAYIOIIEro BOBJICYEHUS B JIEATEIBHOCTh MHXKEHEPHBIX KOMaHJ, 3aHMMAOIUXCS
pa3paboTkoii BITJIA, moAroToBKY K mojeTaM, COpeBHOBATEIbHYIO AESITEIbHOCTD.
3. ®opmMHUpoBaHUE TBOPUECKON HMHUIMATUBBI IpU pa3pabOTKE TEXHUYECKUX YCTPOMCTB,
CIIOCOOHOCTH peliaTh 3a/1a4u B 3a/1aHHbIe CPOKH mpu pazpadoTke BITIA.
Momusupyrowue:
1. Pa3BuTHe uHTEpeca y MIKOJLHUKOB U MOATOTOBKA K paboTe B cepe OECHMIOTHON OTpaciu, K
MHXEHEpPHOMY TBOPUYECTBY B 3TO cdepe.
2. llonynspuzanus noctuxenuit B cpepe BIUIA B cpene mkonpHIKOB 8-11 Kitaccos.
3. ®opmMupoOBaHHE CIIOCOOHOCTH 33/1aBaTh BOINPOCH O MPUMEHHUMOCTH TPUBBIYHBIX 3aKOHOB JIJIS
pelIeHNs] KOHKPETHOW HMH)KEHEPHOM 3a/lau, pa3BUTHE KPUTUUYECKOI'O OTHOIICHHS K TOTOBBIM
peuenTtaMm U obpasliaM, CTPEMIICHHUS K YIIYUIIEHUIO YK€ CYIIECTBYIOIINUX YCTPOMCTB U CO3TaHMs
YIIYYIIEHHBIX aHAJIOTOB.
4. Coznanue cooliiectBa 00y4arolUXcsl, YBIEUEHHBIX pa3paboTKaMu B 00JIACTH HAYKOEMKHX
TeXHOJ0ruil Poccun.

ok wdE

Ilepeuens npeomemmvix 06paA308amMeNbHLIX PE3YILIMAMOS.

1.  3nare mpaBuia TeXHUKH Oe3omacHocTH nipu padote ¢ BIUIA u npyrum o6opyaoBaHueMm.

2. YMeTb OpraHH30BbIBaTh paboyee MECTO B COOTBETCTBUH C M3y4aeMOM TEXHOIOTUEH.

3. Bragerp HaBBIKAMH BBITIOJHEHHUS TEXHOJIOTWYECKHX OIEpalii B COOTBETCTBHH C

U3y4aeMOM TEXHOJIOTHEH.

[Tepeuenr MeTanpeIMeTHBIX 00pPa30BaTEIbHBIX PE3YIbTATOB:

5. YMeTh: opraHu3oBarh IJIAHUPOBAHUE U PeaNn3alnio paboThl Ha/l MPOEKTAMH 10 CTaUsAM:
POEKTUPOBAHHUE, MOJIETTUPOBaHUE, MIPOTOTUITHPOBAHHUE, KOHCTPYHpPOBaHUE,
IIPOrpaMMHUPOBAHUE.

6.  YMeTh UCNONB30BaTh METOABI T€HEPALUMHU UAEH, TPOBOIUTH 0030p aHAJIOTOB JIJIsl PEIICHUs
NPUKIAJTHON WMH)XEHEPHOM 3aJaud, aHaJIM3UpOBaTh BO3MOXKHBIE TEXHOJIOIMYECKHE
pEILIeHus], ONPEENATh UX JOCTOMHCTBA U HEIOCTATKM B KOHTEKCTE 3aJaHHON CHUTYyallHH,
npeiaraTh yiaydlleHus B paboTy CYIIECTBYIOIIMX TEXHUYECKUX YCTPOWCTB, BBIIBUIaTh
CBOM HJIeU MO pa3paboTKe HOBBIX YCTPOMCTB.
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7. YMmerb mpuMeHATh coBpeMmeHHble WT-TexHonormu, a TakkKe METOABl TMPUKIATHON
MaTeMAaTHKU ¥ HHOOPMATUKH JUIsE pabOTHI C TAHHBIMU B XOJI€ BBHITIONTHEHUS YIEOHBIX 3a/1a4,
KEWCOB WJIN MTPOEKTOB.

8.  VYmerp pemarh MEXIAUCUMIUIMHAPHBIE NMPUKIAJHbIC WH)KEHEPHbIE 3aaud, UCIOJIb30BaTh
CHelualbHble TJaBbl (U3UKHU, MaTeMaTUKU U UHDOPMATUKH AJisi pabOThl ¢ MHKEHEPHBIM
KENCOM UJIU ITPOEKTOM.

9.  VYmeTb apryMeHTHPOBAHO JOKa3bIBaTh CBOIO TOYKY 3PEHUS MpPH 3alIUTE MPOEKTa, B XOJe
oOcyxeHus1 yueOHOTro MaTepuaa, IUNIAHUPOBAHMSI U OCYIICCTBIICHUSI y4eOHOTO MTPOEKTa; B
pamMKax MyOJIMYHOIO MPEACTABICHUS pPE3YyJIbTaTOB IMPOECKTHOM MIESTENbHOCTH; B XOJE
COBMECTHOT'O PEIICHUS 3a/1a4H C HCIIOJIb30BaHHEM O0IaYyHBIX CEPBUCOB.

10. VYwmerb uCHOIB30BaTh KOMaHAHBIE METOJbI T€HEpALMH HJIeH, TPOBOAUTH 0030p aHAJIOTOB
JUIs  pEUIeHHs NUPUKIAJHOM HWHXXEHEPHOM 3aJaud, aHaJIu3HpOBATh BO3MOXKHBIC
TEXHOJIOTUYECKHE PEIICHUS], ONMpPENesITh MX JOCTOMHCTBA M HEJIOCTATKH B KOHTEKCTE
3aJaHHON CHUTYyalluu, TpeajaraTh YIYYIICHHS B pabOTy CYHIECTBYIOIIUX TEXHUYECKHX
YCTPOMCTB, BBIABUIAaTh HJEU IO pa3pabOTKe HOBBIX YCTPOHCTB U OPraHU3OBBIBATH
KOMaHJIHYIO paboTy.

11. Bnanmers MeTOAAMH HAYYHO-HCCIIEIOBATEIBCKON U MMPOSKTHOMN JEATEILHOCTH,

12. pemeHus KpeaTHBHBIX 3a/1a4 U3 00JIACTH MEHKEPCTBA U H300pETaTeNbCTBA, MOJICITUPOBAHHS,
KOHCTPYHPOBAHUS W TMPE3EHTAIMH TMPOEKTHBIX MPOIAYKTOB, COOJIOJCHHE TEXHUKU
0€30MacHOCTH.

Bocnumamenvhuvie pe3ynomamoi

B ocBoenus oOpa3oBaTenbHON IMporpammbl y oOydaromierocs OyayT chOpMUpPOBaHbI
CJIEIYIOIINE JTMYHOCTHBIE PE3YJIbTaThl B YACTH:
1. ITaTproTHYECKOro BOCIIUTAHUSA: IPOSIBJICHUE HHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO
pPOCCUIMCKONM HayKd M TEXHOJOIMH; I[EHHOCTHOE OTHOLIEHHE K JOCTHKEHHUSIM POCCUHCKUX
WH)XCHEPOB U YUEHBIX.
2. lleHHOCTH HAYYHOTO MO3HAHMA U MPAKTHUYECKOW JCSITEIHHOCTH: OCO3HAHHME IIEHHOCTH HAayKH
Kak (QyHJaMEHTa TEXHOJOTWH; pa3BUTHE MHTEpeca K WCCIIEAOBATEeNbCKON eATeIbHOCTH,
peanu3aiyy Ha IPaKTHKE TOCTUKEHUN HAYKH.
3. TpyznoBoro BOCHMTaHUS: YBaXEHHUE K TPYAY, TPYIALIMMCS, pe3yibTaTaM TpyAa (CBOEro U
JIPYTUX JII0JIeN); OpUEHTAIUsl Ha TPYIOBYIO J€ATEIbHOCTD, MOTY4eHHE NPOPECcCCHH, JUYHOCTHOE
CaMOBBIp@)XE€HUE B MPOJYKTHUBHOM, HPAaBCTBEHHO JOCTOMHOM TpyJl€ B POCCHICKOM OOIIECTBE;
FOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEHIEHMHM BO3HUKAIOIIMX MPAKTHUYECKUX TPYIOBBIX €,
3aJa4 TEXHOJOTMYECKOW M COLMAIbHOM HamlpaBIEHHOCTH, CHOCOOHOCTh HWHHULUUPOBATH,
IUIAHUPOBaTh U CaMOCTOSITEJIBHO  BBIMOJHSTH TAaKOro poja JIEATeNbHOCTh; yMEHHE
OPUEHTHPOBAaTbCSI B MHUpPE COBPEMEHHBIX Mpodeccuil; yMeHHe OCO3HAHHO BBIOMpAThH
WMHAVBUAYAJIbHYIO TPAaeKTOPHUIO Pa3BUTHUS C YYETOM JIMUHBIX M OOIECTBEHHBIX HHTEPECOB,
noTpeOHOCTEH; OpHeHTaIMsl Ha AOCTH)KEHHE BBIAAIOIIUXCS Pe3yJIbTaToOB B MPO(ecCHOHATBHOM
JEeSITEbHOCTH.

Yuueepcanvuvie noznasamenvhule yuebHvie Oeticmsus:

ba3oBble nornueckue AEMCTBUS: BBISBISTh U XapaKTEPU30BaTh CYLIECTBEHHBIE MIPU3HAKU
MPUPOJIHBIX U PYKOTBOPHBIX OOBEKTOB; YCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KiIacCUPUKAIIH,
OCHOBaHME /s OOOOLICHHS W CpPAaBHEHMS; BBIIBISATH 3aKOHOMEPHOCTH M HPOTHBOPEUHS B
paccMaTpuBaeMbIX (pakTax, JaHHBIX U HAOTIOACHUAX, OTHOCSIIMXCS K BHEIIHEMY MUPY; BBISBISATH
IIPUYMUHHO-CJIEICTBEHHBIE CBS3M IPU W3YYEHUU TNPUPOAHBIX SIBICHUN M MPOLECCOB, a TAKKE
MIPOLIECCOB, TMPOUCXOJAUIMX B TEeXHOC]epe; CaMOCTOSTENbHO BbIOMpaTh CHOCOO pelieHus
MIOCTaBJIEHHOW 3aJaud, MCIOJIb3Ys JJsl 3TOr0 HEOOXOAUMBbIE MaTepHajbl, HHCTPYMEHTHI H
TEXHOJIOTHH.

basoBble uccienoBarenbckue JeiCTBHS: UCIOIb30BaTh BOMPOCH! KaK HCCIEA0BATEIbCKUI
MHCTPYMEHT MO3HaHUA; (OPMHUPOBATH 3aMpOChl K HHPOPMALMOHHOM CHUCTEME C LENbIo
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MOJTy9YCHUsT HEOOXOAMMOW HH(OPMAIINH; OICHHBAThH MOJHOTY, JOCTOBEPHOCTh M aKTYaJIbHOCTh
MOJTy4eHHOW WH(OpPMAIMK; ONBITHBIM MYyTEM H3y4daTh CBOWCTBA pAa3IMYHBIX MaTEepPUAJIOB;
OBJIJICBaTh HABBIKAMHU HM3MEPEHHsI BEIWYMH C TIOMOIIBIO H3MEPHTEIBHBIX HHCTPYMEHTOB,
OIICHUBATh MOTPEIIHOCTh W3MEPCHHs, YMETh OCYIIECTBISATh apu(METHUYECKUE ICHCTBHUS C
npUOJIMKEHHBIMU BEJIMYMHAMU; CTPOUTH M OIICHUBATh MOJICIIN OOBEKTOB, SIBIICHUI U TIPOIIECCOB;
YMETh CO3/1aBaTh, MPUMEHITh M MPEOOPA3OBHIBATh 3HAKM M CHMBOJIBI, MOJCIH M CXEMBI s
pemieHusT Y4eOHBIX M TIO3HABATEIIBHBIX 3aJ1ad; YMETh OIICHMBATH IMPABHIBHOCTh BBIOJHEHHS
yueOHOM 3a7a4d, COOCTBEHHBIE BO3MOXKHOCTH €€ peIICHHs;, MPOTHO3HPOBATh IOBEIACHUE
TEXHUYECKOH CHCTEMBI, B TOM YHCJIE C YIETOM CHHEepreTndeckux 3 dexros.

Pabota ¢ uadopmanueii: BbIOHpaTh GopMy MpeACTaBICHUS HHPOPMAIIUK B 3aBUCUMOCTH
OT IOCTABJICHHOH 3aJ]auy; MOHUMATh Pa3lIMuue MEXITY NaHHBIMHU, HHPOpPMAIUEH ¥ 3HAHHUSIMU;
BJIQJICTh HAYAIBHBIMU HAaBBIKAMU paOOTHI C «OONBIIMMHU JTAaHHBIMHUY»; BJIAJETh TEXHOJIOTHEH
TpaHchopMaIMK JaHHBIX B HH()OPMAIIHIO, HHPOPMALIUU B 3HAHHUS.

Pezynamusnvie ynueepcanvhule yuednvie 0eucmeus:

CaMoopranuzanusi: yMeTb CaMOCTOSITEIbHO OIPEAENATh €I U IUIAHUPOBATh MYTH UX
JOCTIDKEHUS,, B TOM 4YMCJE€ aJbTepHATHUBHBIE, OCO3HAHHO BbIOMpaTh HauOoisee 3(pPeKTUBHBIC
CIOCOOBI pelleHUs] Yy4eOHBIX M IO3HABATEJIbHBIX 33/1a4; YMETb COOTHOCUTH CBOM JEWUCTBHUS C
IUIAHUPYEMBIMH  pe3yJIbTaTaMH, OCYIIECTBIATh KOHTPOJb CBOEH J[EATENBHOCTH B Ipoliecce
JIOCTUKEHUS pe3ysIbTaTa, ONpPEIeNsITh ClIOCOObl AEUCTBUN B paMKaX IpPEJIOKEHHbIX YCIOBUN U
TpeOOBaHUH, KOPPEKTUPOBATh CBOM JEHCTBHS B COOTBETCTBUM C HM3MEHSIOLIECHCS CUTyalUew;
JienaTh BEIOOpP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CamokoHTpoIb (pedexcusi): 1aBaTh aJeKBaTHYIO OLEHKY CHTYallud M TpeaiaraTh IIaH
e€ U3MEHEHHUS; OOBICHATb MNPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHUS])  pPEe3yJbTaToOB
npeoOpa3oBaTeIbHON JEeSTeIbHOCTH; BHOCUTh HEOOXOIUMBbIE KOPPEKTUBBI B JEATEIbHOCTH I10
PEILLEHHIO 33Ja4d WIH 110 OCYILECTBICHUIO IIPOEKTa; OLICHUBAaTh COOTBETCTBUE PE3YJIbTaTa LIEIU
U YCIIOBMSIM U NPH HEOOXOAMMOCTH KOPPEKTUPOBATh LIENb U MPOLEcC €€ TOCTUKEHUS. Y MEHUS
OpUHATHS ceOs M APYrux: MpU3HABaTh CBOE MPaBO HA OMIMOKY MpPH PEHICHUH 3a1ad WU MPU
peanu3alyy IpoeKTa, TaKoe >Ke MPaBO JPYroro Ha MoA0OHbIE OINOKH.

KoMMyHMKaTHBHBIE yHUBEpCalbHbIE YdeOHbIE JAEMCTBUS: y oOydaromierocss OyayT
chopMHpOBaHbl yYMEHHUs OOIIEHUS KaK 4YacTh KOMMYHHMKATHUBHBIX YHUBEPCAJIbHBIX Y4EOHBIX
JefCcTBUIL: B X0/1€ 00CYyX/1eHNs Yy4eOHOT0 MaTepuana, INIaHUPOBaHUSI U OCYIIIECTBIIEHUSI y4eOHOTO
IPOEKTa; B paMKax MyOJIMYHOIO MPEJCTaBICHUs PE3yIbTaTOB IPOSKTHOMN JESITEIbHOCTH; B XO/1€
COBMECTHOI'O pEIIEHMs 3aJauyd C HCIOJIb30BAHMEM OOJIAuHBIX CEPBUCOB; B XOJ€ OOLICHHS C
IIPEJCTaBUTENAMH JPYTHUX KYJIBTYP, B YaCTHOCTH B COLIMATIBHBIX CETSX.

CoBMecTHast JeSTENbHOCTh: IMOHUMAaThb W HCIIOJIb30BAaTh IPEUMYILECTBA KOMAaHJHOM
paboThl NpU peanu3aluy y4eOHOro MPOEKTa; MOHUMATh HEOOXOAMMOCTh BBIPAOOTKH 3HAKOBO-
CUMBOJINYECKUX CPEACTB KaK HEOOXOAMMOIO YCIOBHS YCHEIIHON MPOEKTHOW IEesTeIbHOCTH;
yMETh aJe€KBATHO MHTEPIPETUPOBATh BbICKAa3bIBaHUS COOECETHUKA — YYaCTHMKA COBMECTHOM
JeSITEIbHOCTH; BIaJ€Th HaBbIKAMHM OTCTAWBAaHUSA CBOEW TOUYKU 3PEHMsSI, MCHOJb3Ys MPH 3TOM
3aKOHBI JIOTUKH; YMETh PacllO3HAaBaTh HEKOPPEKTHYIO apryMEHTALMIO.

CTpyKTypa U coaepxaHue NPorpaMmbl

[Iporpamma siBisieTCsl pa3sHOYPOBHEBOH WM CIIpOEKTHpOBaHa s oOyuarommxcst 5-6
KJaccoB, oOydatonmxcs 7-9 kimaccoB u odydaronmxcs 10-11 kmaccoB. Kax bl u3 Tpex ypoBHE
UMeeT B OCHOBE Yy4eOHO-TeMaTW4YeCKMi IiaH, coctosmuii u3 4 moayned mo 16 dacos,
BBICTPOCHHBIX IOCJIEJIOBATEIbHO, IO MEPE YCIOKHEHHs] MaTepHalia, U UTOroBoi arrecrauuu (4
qaca), a TAKXKe COZIepIKaHue 10 KaKJOMY U3 Pa3/ienoB yu4eOHO-TeMaTHYeCKOro IiaHa.

Monymn Y4eOHO-TeMaTHIeCKOTo TIaHa JUTsk 00yJarommxcs 5-6 Ki1accos:

Monyns 1. Benenue. Ilepssle maru
Mouyis 2. ITonets! Ha ['eockaH-MuHH
Monyinb 3. CUMyYAATOPBI



Monyns 4. IloaroroBka k COpeBHOBaHUSM
Monaynu YdeOHO-TeMaTHUeCKOro I1aHa i 00yJarommxcs /-9 Ki1accos:
Monyns 1. 3JI-monenupoBaHue
Monyns 2. Coopka KBaapoKonTepa
Monyins 3. [TunotupoBanue
Monyns 4. biounoe nporpammupoBanue bITJIA
Mopynu YueOHo-TemMaTrdeckoro rmiana s ooyvaronuxcs 10-11 kmaccos:
Monyns 1. Coopka u pemont BAC
Monyns 2. [IporpamMmMmupoBanme
Monyins 3. OtpaboTka HaBbIKOB nuioTHpoBanus ['eockan-IIlnonep
Monyns 4. Kelichl 110 cOpeBHOBATEILHOM JIETAOIEeH POOOTOTEXHUKE

Opranuzanusi 00pazoBaTe/JIbHOM AeSITeILHOCTH

IIporpaMMa HOCHUT SIPKO BBIPAKEHHBIM NPAKTUYECKUN XapakTep M OCHOBaHa KaK Ha
co3nanuu BIUJIA, Tak m Ha OOy4yeHMHM NHUJIOTHPOBAHMIO HA CHMYISATOPAX MU «BKUBYIO» I
JAJIIBHEHIIETO Y4aCTHsl B COPEBHOBAHUAX PA3HOTO YPOBHS.

OOydeHue 1no mporpaMMme I03BOJSIET IOJYyYUTh IMPAKTUYECKUE HABBIKMU M 3HAHUA,
BBIXOJMIIIME 33 paMKH IporpaMMmbl oOIero o0pa3oBaHMs, a TAaKKE HaBBIKM IPOEKTHOU
JIESITEJIbHOCTH TIPH BBINOJIHEHUH 3aJJaHUM B KOMaH/IE.

Cpenu MexAyHapoIHBIX OOy4alrIMX TMPakTHUK B JAHHOW MporpaMMme BHEAPEHBI
npuHIAIE 1 Toaxoasl KoHIennun CDIO-o0yuenus (Conceive, Design, Implement, Operate —
3agymatb, CnpoektupoBaTh, BHenputh, PabGorats). Ilpu BbINOJIHEHMM MpOEKTa Y4alUMUCS
co3zaaroTcst Mosienu u nporotunsl BIJIA, anpoOupyroTcs U pemaroTcs 3a1a4u AJis BHIITOJIHEHUS
npoekTa. Pe3ynabrarom o0ydyeHHs IO Mporpamme J0JKeH ObITh peanbHbli «rpoaykT» - BILJI, a
TaKXe MPUOOPETEHHBIC YMEHHUSI 110 YIIPABICHUIO M.

B cBsI31 ¢ 3TUM pallMOHANIBHBIM SIBIISIETCA pa3jielieHne o0yueHus 10 JaHHOU IIporpaMMe
Ha CJIEYIOLUE ITAIIbL:

1. OcBoeHue TMEpBUYHBIX HABBIKOB KOHCTpyupoBaHus bBIIJIA: mnpuHmmmer paboThl
OECHUIOTHBIX CHCTEM, 0a30BbIe KOMITOHEHTEI BITJIA.

2. [TonyyeHnne HaBBIKOB MUJIOTUPOBAHUS M IPUMEHEHHUSI TaHHBIX MTOJIYYEHHBIX TPH MTOMOIIH
BIUTA: nuioTupoBaHue B pydHOM pexHUMe, a3podoTocheMKa, poTocheMKa, 00paboTka
dororpaduii.

3. [IporpammupoBanue ApoHa. Y4yacTue B COPEBHOBAHUSIX.

O)KI/I)IaCMbIe pe3yJabTaThbl U CIOCOOBI OonpeacJeHUusl HX PE3yJbTATUBHOCTH

Ilo 3aBepmieHuio  mporpamMmbl  oOyyaromyecs  HOPUOOPETYT — psil  MPAKTUKO-
OpPUEHTUPOBAHHBIX (MHKEHEPHBIX) KOMIIETEHLINNI:

e  u3ydar ocHOBHbIE TUIIBI BIUJIA;

®  U3y4aT CUMYJIITOPHI I10JI€Ta U OCHOBHBIE NPUHIHUIIEI yripaBieHus bIIIA;

e  OynyT 3HaTh CTPYKTYpY u cocTtaB BILJIA;

e OyayT 3HaTh OCHOBBI KOHCTPYMPOBAHHS, MOJEIUPOBAHUS U MPOTrPaMMHUPOBAHUS
BIUTA;

®  OCBOST MPUHIUMBI COOPKU OECIUIIOTHBIX alMapaToB Ha OCHOBE KOHCTPYKTOPCKOM
JIOKYMEHTALIUH.

®  IIPUHIMIBI CACTEMHOT'O MBIIIJIEHUS, JEKOMIIO3UIIMH 33]1a4 ¥ KOMIJIEKCHOTO MOAX0/1a
IIPY BBIIIOJIHEHUH ITPOEKTOB.

e 00yuarcs HaBbIKaM MUJIOTUPOBAHMS;

e TIOJlydaT HaBBIKM cOopa, oOpabOTKH, aHanmu3a maHHbIX Tpu momomu BITJIA u
COBPEMEHHOT'0 ITPOrPaMMHOI'0 00eCIIeUeHuS;



e ToJydaT HaBbIKU pa3paboTku cBoero BITJIA mon pasnmuunbie 3amaun (COPEeBHOBAHUS
JPOH-PEWUCHHT, CII0KHOE YIIPaBJICHHE, TI0CTaBKa I'PY30B)

OOyuaromnuecss mojyyar CIEAyIOIHe TMOKHEe KOMIETCHIIMH: HABBIKM TEXHHYECKOTO
MBILIUICHHUS,, TBOPYECKOTO IIOAXOJa K BBHIMOJHEHUIO TIIOCTABICHHOM 3agaud, pa3BUTHE
POCTPAHCTBEHHOE BOOOpaKEHUE M BHUMATEIBHOCTh K JICTANISIM, YMEHHE YETKO M3J1aratb CBOH
MBICIM W OTCTaMBaTh CBOIO TOYKY 3pPEHHS II0 BOIPOCAM, CBSA3aHHBIM C HCIIOJIb30BaHUEM
NEPEOBBIX TEXHOJIOTUH TpPU TMPOCKTUPOBAHHH, KOHCTPYMPOBAHWU W IMPOTPAMMHPOBAHUU B
WHXXCHEpHOU cepe.

[TomuMoO TOTO, Y 00yUArOIIHUXCSI JOJDKHBI OBITH CPOPMUPOBAHBI OCHOBBI OOIIEKYIETYPHBIX
U oO0meyuyeOHbIX KOMIETEHIMH, KoTopele ofecrieyaT WM KOM(OPTHOE BXOXKICHHE B
00pa30BaTeNIbHYI0 M COIMAILHYIO CPEIy Ha CIEAYIOIIEM dTare OOYYeHHs, MO3BOJST YCIEITHO
y4acTBOBATh B COPEBHOBAHUAX, KOHKYPCAaX M BHICTABKaX HAYYHO-TEXHUYECKOT'O TBOPUECTBA.

Oobecneyenue 00pa3oBaTeIbHOM MPOrPaMMBbI

ObecrieyeHrie  mporpaMMbl  BKJIIOYAeT:  y4yeOHO-METOAUYecKoe  oOecreueHue,
MaTepuaIbHO-TEXHUYECKOEe 00ecreyeHne, OpraHu3allMOHHO-TIEJarOTHYECKOe U KaJpoBOE
oOecrieueHue.

MartepuanbHO-TEXHUYECKOE O0OecredyeHrne BKJII0YAeT MOMEIIeHHs, 00OpyIOBaHUE IS
yuebHoro mporecca B AHO IO «/lerckumii TexHonapk «KBantopuym». KaapoBoe obecnieueHue
nonpaszymeBaer corpynHukoB AHO JIO «Jlerckuii texnomapk «KBaHtopuym» (menaroros u
METOJTUCTOB).

B Ipunoxenun 1 npuBenen Kanengapueiii yueOHsIil rpadux aus 5 — 6, 7 -9, 10 — 11
KJIACCOB.

KoHTponbHO-u3MepHuTenpHble MaTepualbl, BKIOYAIOIIHE 00pa3Ibl BXOAHOTO KOHTPOJIS,
MaTepuaibl TEKYLIEeH U MPOMEKYTOUYHON aTTecTalluy, IpeacTaBienbl B [Ipunoxenuu 2.
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https://docs.geoscan.ru/pioneer/database/complex-module/aerospace-foto/aerospace-
foto.html
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https://docs.geoscan.ru/pioneer/database/pilot-module/pilot-3part.html
https://docs.geoscan.ru/pioneer/programming/programming.html
https://stepik.org/course/114650/info
https://docs.geoscan.aero/ru/master/database/const-module/vmg/aero-vmg.html
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/basics-of-programming
https://docs.geoscan.ru/pioneer/database/complex-module/aerospace-foto/aerospace-foto.html
https://docs.geoscan.ru/pioneer/database/complex-module/aerospace-foto/aerospace-foto.html

YUEBHBIUA ILIAH

[To monmosHUTENBEHOM OOIIepa3BUBaroIeii mporpamMmme «Kypc Ha B3jeT: BBEJICHUE B
OecIUIOTHBIE aBUALIMOHHBIE B CUCTEMBI
TEXHUYECKOI HANpPaBICHHOCTH

JU1s1 o0ydaroImuxcst 5-6 kiaccoB

Ileab nporpaMmmbl: NOBBILIEHHE UHTEPEca AeTell kK ADPO-HanpaiieHUI0, COAEMCTBHE UM
B IipodeccuoHanbHOM caMmoonpezeneHuu. IloBpimenre oxpara odydatomuxcst Tomckoit obnactu
JIOTIOJTHUTENbHBIM ~ OoOpa3zoBanueM B HampasieHun ADPO. lloBblmieHHe AOCTYHHOCTH
000pyI0BaHUS 17151 00YYaIOLIMXCS CEIbCKUX IIKOJI.

KonTuHreHnT: odyuaromnuecs 5-6 kiaccos

BpemenHoii pecypc: 68 yacos

Pexxum 3aHATHH: 3aHITHS IETATCA Ha 4 OYHBIX MOJTYJIS

OuHble 3aHATHA 10 2 aKaJIeMUYECKHX Yaca OJIMH pa3 B HEJIEINIO C IearoroMm.
®opma 00yueHusi: OuHas

KoaunuecTBo 4yacoB

Ne HanmenoBanue

N O4HbIX ®opma aTTecTanuu
n/n MOaYyJIeH

Bcero | Teopus ‘ IIpakTuka
Mogayis 1. Beenenue. [epsoie miaru (16 gacos, 8 3ansTuii mo 2 4yaca)

VerHBIE  ompoc: ydamumecs
TOJKHBI  OBITH CHOCOOHBI
OMMcCaTh  OCHOBHBIE  BHJBI
BITJIA, oGnacTi UX MpUMEHEHUS
Y COPEBHOBAHHMS C IPOHAMH.

Beenenne B cdepy .
BILIA i [TpaxkTnueckoe 3aJIaHUE;

11 2 1 1 y4anuecs JTOJIKHBI
CUMYJISITOPBI

MPOJIEMOHCTPUPOBATh  OCHOBBI
IOJIETOB

paboThI c MTOJIETHBIM
CUMYJISITOPOM ARA
AgroTechSim, BKJTFOUAs
HACTPOMKY MyNbTa YIpaBICHUSI
W 3HAaHUE OCHOBHBIX TIPaBHII
0e30IMacHOCTH.
VerHBIE  ompoc: ydamumecs
JOJKHBI  TIPOIEMOHCTPUPOBATH
3HAHUS 00 OCHOBHBIX
3HaKOMCTBO c KOMIUIEKTYIOIIUX ~ JIpOHA U
Habopom  IImomep TEXHHUKE O€30aCHOCTH.

1.2 | Munu. YnpaxHeHUs 2 1 1
B CUMYJIATOpE [TpaxTuyeckoe 3aj7iaHue:

IIOJIETOB ydyamuecsa OOJIKHBI BBIITOJTHUTH
YOpaXHEHUE TI0 YACPKAHUIO
MOJIO)KEHUS B TOPU3OHTAIBHOM
I0JIETE B CUMYJISITOPE.

13 Pabota c 2 1 1 YeTHBIE  ompoc:  ydamumecs
KOMIUIEKTYIOIIUMHU JOJDKHBI  TIPOJIEMOHCTPUPOBATh
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JpoHa. YTpaKHEHUS
o YIpaBICHUIO
BIUTA B
CUMYJISITOpax
II0JIETOB

3HAHUA 00 OCHOBHBIX
KOMIUICKTYIOIUX JpOHA, TaKue
KaK MOTOpBI, paMbI n HOHGTHBIﬁ
KOHTPOJLIEP.

IIpakTnueckoe 3a/laHue:
Ynpaxunenue  "ropuzont" @ -
"pazBopoTr" B CHUMYJIATOpE,
pabota Cc [BYMS CTUKaMH
YIIPaBJICHUS.

14

Nzyuenue
IIPUEMHHKOB,
IIepeAaTYNKOB u
YIIPABJICHUE IPOHOM

VYerHBIE  ompoc: yyamuecs
JOJDKHBI TPOACMOHCTPHUPOBATH
3HAHHUSA 0 IIPUEMHHUKAX,
nmepefarynkax M OCHOBax
paloThI C MYJIBTOM yIpaBJICHUS.

[TpakTuyeckoe 3aJjaHue:
Vnpaxuenue  "ropuzoHtr" - -
"pazBopot" u '"(puKcHpoBaHHE
1uean" B CUMYJISITOPE.

15

AKKyMyJATOpBL U
yIpaXHEHUS 1o
MaHEBPUPOBAHUIO

VerHBIE  ompoc:  yyamuecs
JIOJDKHBI  TIPOJAEMOHCTPUPOBATH
3HAHUS O BUJAX aKKyMYJIITOPOB
Y UX Ha3HA4YCHHUE.

[TpakTuyeckoe 3aJjaHue:
VYopaxnenue "moBopor" 1o
JIBYM OCSIM 0€3 ITOTepU CKOPOCTH
B CUMYJISITOPE.

1.6

Hcnonn3oBanne
KaMmepbl B JIpOHE U
YIpaXHEHUA 110
MaHEBPUPOBAHUIO

VerHBIE  ompoc: yyarmecs
JIOJDKHBI  IIPOJAEMOHCTPUPOBATH
3HAaHWA O HA3HAUYCHUEC KaMCPhbI B
JPOHE H €€ UCI0JIb30BaHUE.

[IpakTyeckoe 3aJJaHHe:
Viopaxuenue "moBopor" 1o
JBYM 0CsIM 6€3 IOTEPH CKOPOCTU
U C YBEIMYEHHUEM CKOpPOCTH B
CUMYJISITOPE.

1.7

Pabora ¢ matunkamu
" MOJIETHBIE
yIpaKHEHUS

YCeTHBI  ompoc:  y4aluuecs
JIOJKHBI  IIPOJEMOHCTPUPOBATh
3HaHUS O paboTe JaTYUKOB,
TaKMX  KaKk  aKCeIepoMeETp,
TUPOCKOII, JaJIbHOMED.

ITpakTnueckoe 3amanue: Iloser
o 3aJlaHHOM  Tpacce c
0TpaboTKOM yIpakHEHU
(ropu30HT, KBaapaT, IOBOPOT) B
CUMYJISITOPE.

18

Bsenenue B
MpOrpaMMHUpPOBaHUE

YcTHBIN OIpoc: yyqauecs
JIOJDKHBI  TIPOJIEMOHCTPUPOBATh
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JpOoHA 51

3HaHHA O MPOTPaMMHUPOBAHUU

COPEBHOBAHUS KBaJIpOKOIITEPA.
IIpakTnaeckoe 3a/laHue:
CopeBHOBaHue - moseT (Ha
BpeMsl) MO 3a/JlaHHOMl Tpacce ¢
0TpabOTKOM YIOPaKHEHUI
(ropu30HT, KBaapaT, IOBOPOT) B
CHUMYJIITODE.

Bcero no mogymo 1 16 8 8

Mopnyns 2. ITonetst Ha ['eockan-Munu (16 yacos

b

8 3ansATHII 10 2 yaca)

2.1

Beenenue B 1mojeTsl
Ha papone Iluonep-
MHHH M TEXHHUKA
0e30MacHOCTH

VYerHBIE  ompoc:  ydaiumecs
JIOJKHBI  ITPOJIEMOHCTPUPOBATH
3HAHUS O TEXHUKA O€30IIaCHOCTH

[TpakTuaeckoe 3a/1aHHe:
BeimonHuth YEK-JIUCTEI,
HPaBUIBHO HOAKIIFOYNTH
aKKyMYJISITOP, MPOBECTH
npoOHBINA 3amyck 0e3 B3jeTa U
MIPOBEPHUTH BCE Y3IIBI
yIIPABJICHHSL.

2.2

OCHOBHBIC MaHEBPBI:
B3JICT, BHCCHHE,
rmocajiKa

YcTHBIA  ompoc: yyaluecs
JIOJKHBI - IIPOJIEMOHCTPUPOBATH
3HaHHUS O TOM KaKHWe€ OCHOBHBIE
MaHEBpPbl OHM MW3y4YW]Id Ha
ypoKax

IIpakTnaeckoe 3a/laHue:
OcBouth OCHOBHBIE
yhpaxHeHus! (B3JeT, BHCEHHUE,
nocajKa)

2.3

OCHOBHBIE MaHEBpBI:
NBIDKEHUE  BIIEpeI-
Hazaj, BJIEBO-
BIPABO, OCAJKA

YCeTHBI  olpoc:  y4aiuecs
JIOJKHBI - TIPOJIEMOHCTPUPOBATH
3HaHHUSA O TOM Kakhe OBHKECHUS
MO>KHO BBITIOTHHUTE ¢ BITJIA

IIpakTnaeckoe 3a/laHue:
Bemonsaute YIIPa>KHEHUS
"Brepen-Hazan' v "BIeBo-
BIIpaBo" C  mocieayrouen
MTOCAJIKOH.

2.4

I/IBYLICHI/IC OCHOBHBIX
MAaHEBPOB!: MaHEBD
«KBagpaT»

YCeTHBIN  Oompoc:  ydaluuecs
JIOJKHBI  IPOJAEMOHCTPUPOBATh
3HaHUSA O TOM Y€M OTINYAETCS
MaHeBp "kBaapatr' OT Jpyrux
OCHOBHBIX MaHEBPOB

ITpakTyeckoe 3aJjaHue:
OcBouTth YIIpaKHEHUE
"kBazpar" TmOCIE YCIIELIHOTO
B3JIETA JIPOHA.
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2.5

N3ydeHne 0CHOBHBIX
MaHEBPOB: MOJET IO
KpyTY, BHUCEHHUE
«OOKOMY

YerHblid  ompoc:  ywanuecs
JOJKHBI  TIPOIEMOHCTPUPOBATH
3HAHUA O TOM KaKHU€ HaBbIKN
TpeOyloTCS Ui YCHENIHOTO
BBITIOJIHCHHA MAHCBpa «IIOJICT

0 KPYTy»

IIpakTnueckoe
Brimonnuts yIpaKHEHUS
"B3ser", ''momer 1Mo Kpyry
XBOCTOM K cebe" u "BuceHue
00KOM K cebe" yCrenrHo.

3aJJaHucC:

2.6

N3yueHne oCHOBHBIX
MaHEBPOB: IIOJIET
BIIEpEI-HA3a]] H
BJICBO-BIIPABO
«OOKOMY, ITOCaIKa

YerHplidi  ompoc:  ywanuecs
JIOJDKHBI  MIPOJIEMOHCTPUPOBATh
3HaHHA O TOM, UYTO TakKoe
BruceHue "OOkoM" W Kak I3TO
MOKET OBITh TMOJIE3HO MpHU
ynpasineHuu BITJIA

IIpakTnaeckoe 3a/laHue:
OcBouTh ymnpaxXHEHHs 'TOJET
B3aA-Brepen" u "BIEBO-BIIPaBO
O60koM K cebe" ¢ mocienyrouiei
IMOCagKOM.

2.7

N3ydeHne 0CHOBHBIX
MaHEBpOB:  I0JIOCa
IIPETISITCTBAN

VerHBIE  ompoc: ydaiumecs
JIOJDKHBI  TIPOJIEMOHCTPUPOBATH
3HaHUS O TOM KAaKM€ HaBBIKH
HEO0XOAUMBI JIJIsl IPOXOXKICHUS
ITOJIOCHI IIPETISITCTBUI

IIpakTnaeckoe 3a/laHue:
[IpoiiT monocy mnpensaTCTBUM,
BBITIOJIHAA HEoOXOoMMble
MaHEBPBI.

2.8

N3yueHune 0CHOBHBIX
MaHEBpOB:  IOJIOCa
IIPENATCTBUN
(copeBHOBaHHE  Ha
BpeMsI)

YCeTHBI  Oompoc:  yyaiuuecs
JIOJKHBI  TIPOJEMOHCTPUPOBATh
3HaHUS O TOM, Kak MOXHO
YIY4IIUTh CBOHM PE3YJIBTATHl B
COpPEBHOBAaHMU Ha BpeMsA Ha
MOJIOCE MPENSATCTBUI

IIpakTnueckoe 3aJjaHue:
IIpoiiTu mosnocy NpensTCTBUI Ha
BpeMs, y4acTBYs B
COPEBHOBAaHUU U
IIPOJIEMOHCTPUPOBAB CBOU
HAaBBIKY MWJIOTUPOBAHUS IPOHA.

Bcero mo momyio 2

16

8

8

Moayis 3. Cumyssitopst (16

9acoB, 8 3aHATHIA IO 2 Yaca)

3.1

3HaKOMCTBO c
cumynaropom ARA
AgroTechSim u ero

2

1

1

YeTHBIE  ompoc:  ydamumecs
JIOJDKHBI  IIPOJIEMOHCTPUPOBATH
3HAHUSA 00 OCHOBHBIX
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(GYHKITMOHATTLHBIMA (YHKITHOHAITBHBIX
BO3MO>KHOCTSIMU BO3MOKHOCTSIX CUMYJIATOPA
ITpakTHueckoe 3a1aHue: co31aTh
MIPOCTYIO TPAaccy U BBIITOJIHUTh
IIPUMEPBI CLICHapueB u
CUTyaIuH.
Pabora c VYerHbit  ompoc:  ydariuecs
CUMYJISITOPOM: JIOJKHBI  IPOJAEMOHCTPUPOBATh
BBIOOD 3HaHUS 0 BBIOOpE
MYJIETUPOTOPHOTO MysbTHpOoTOpHOrO BITJIIA
3.2 | BIUIA u
IIPOXOKJICHUE IIpakTHyeckoe 3aaHue: MPOUTH
TOTOBOM TPACCHI TOTOBYIO Tpaccy U
MIPOJIEMOHCTPUPOBATh  YMEHHUE
ynpasisaTh BelOpaHHbsiM BITJTA.
PenaktupoBanue YcrHBIE  ompoc:  ydaimuecs
TOTOBOW KapThbl JJIs JIOJKHBI  MIPOJEMOHCTPUPOBATh
3a/laHHbIX YCIIOBUI: 3HaHUS O BBHIOOPE CaMOJIETHOTO
BBIOOP CaMOJICTHOTO BITTA
3.3 | BILTA u [TpakTHueckoe 3a7aHue:
IIPOXO0XKJICHUE OTtpenakTupoBarb TOTOBYIO
Tpacchl KapTy IO/ 3a/laHHbI€ YCIIOBUS,
BBIOpaTh camoseTHbI BITJIA u
YCHEIIHO IPOUTH TPaccy
Penaxtuposanue YcTHBIA  ompoc: yqaiuecs
FOTOBOM KapThl s JIOJIKHBI  TIPOJAEMOHCTPUPOBATH
3a/laHHBIX YCJIOBHIA: 3HaHUSA O BBIOOpE THOPUIHOTO
BBIOOp THOPUAHOTO BIUIA
34 BIUTA u
MIPOXOXKJICHHUE [TpakTyeckoe 3aJjaHue:
Tpacchl OTtpenakTupoBath TOTOBYIO
KapTy IOJ 3aJlaHHbIE YCIIOBUS,
BbIOpaTh ruOpuaHbIl BIUJIA u
YCIIELLIHO NTPOWUTHU Tpaccy
Coznanne YeTHBI  ompoc:  ydalumecs
COOCTBEHHOM KapThl JIOJKHBI  TIPOJIEMOHCTPUPOBATH
JUIS 3aJaHHbIX BBIOOD MYJIBTUPOTOPHOTO
YCJIOBHIA: BBIOOD BIUTA
35 | MYJIBTHPOTOPHOTO
| BIUTIA U IIpakTnueckoe 3a/laHHE:
IIPOXOXKJIEHUE Co3nath COOCTBEHHYIO KapTy,
Tpacchl BBIOPATh MYJIBTUPOTOPHBIN
BIINTA wm ycnemHoO npoUTH
Tpaccy.
Cosznanne .
. VYeTHBIN  ompoc:  ydammecs
COOCTBEHHOM KapThl
JIOJKHBI  TIPOJIEMOHCTPUPOBATH
36 At .. SAIAHHBIX BBIOOp camoiieTHoro BITJTA
.0 | ycnosuii: BBIOOD
camounetnoro BITJTA
[TpakTrueckoe 3a/laHue:
u MIPOXOXKJIEHHE
Co3nate COOCTBEHHYIO Kapry,
TPACCHI
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BBIOpaTh camoneTHbli BITJIA u
YCIIEIIHO IIPOUTH Tpaccy.

Co3nanue

COOCTBEHHOM KapThl
C SMYJISIUEH
IIOTOJHBIX YCIJIOBUM:

YerHblid  ompoc:  ywanuecs
JIOJKHBI  TIPOJIEMOHCTPUPOBATH
3HAaHUA 00 SMYIISALUU MOTOTHBIX
YCIIOBUM B CUMYJISATOPE U KaKue

BBIOOD BH/JIBI IIOTO/1bI MOKHO
MYJIbTUPOTOPHOIO AMYJIMPOBATH
3.7 | BIUTA u 2 1 1
IIPOXOXKJICHUE [TpakTyeckoe 3aJjaHue:
Tpacchl Co3natb COOCTBEHHYIO KapTy ¢
OMYJIALMEN TIOTOAHBIX YCIOBUH,
BbIOPATh MYJIBTUPOTOPHBIN
BIUIA wu ycnemwHo mpoWTH
Tpaccy.
Coznanue YcTHBIN O1Ipoc:
COOCTBEHHOM KapTbl y4amumecs JOJKHBI
c IMYIISILER IIPOJEMOHCTPUPOBATh 3HAHUS O
IIOTOJIHBIX YCJIOBHM: TOM KaKH€ IapaMeTpsl MOrOJbI
BBIOOp TUOpPUAHOTO MOXHO HaCTPOUTH npu
38 BIUTIA u 2 1 1 CO37aHUH COOCTBEHHOM KapThI
IIPOXOXKJICHUE
Tpacchl [IpakTHyeckoe 3aJjaHue:
Co31are COOCTBEHHYIO KapTy C
OMYJIALMEN MOTOJHBIX YCIOBUH,
BbIOpaTh THOpuHBIN BIIJIA u
YCIICIIHO MPOUTH Tpaccy.
Bcero no moaymio 3 16 8 8
Moy 4. Tlonrotoka k CopeBHoBanusim (16 yacos, 8 3ausTuii mo 2 yaca)
IIpakTHka T1OJETOB YeTHBIN ompoc:
BAC cnoprtuBHOro yJarmecs JIOJIKHBI
TUIA. MPOJEMOHCTPUPOBATh 3HAHUS O
KBanuduxanronssie TOM KaKHe HaBBIKH
BBUIETHI B IIOJIETHOM npuoOperaroTcss  BO  Bpems
CUMYJISITOPE. IIPAKTUYECKUX  IIOJIETOB  HA
CHIOPTUBHBIX KBaJIPOKOINTEPAX
4.1 2 1 1
IIpakTnaeckoe 3a/laHue:
Beinonsute
KBaJIM(DUKAILIMOHHBIE BBUIETHI B
MIOJIETHOM CUMYJISITOPE,
JIEMOHCTPUPYST KOHTPOJIb  Haj
KBAaJPOKONITEPOM U  YMEHHE
BBITIOJHATH 0230BbIe MAHEBPHI.
4.2 | IlpakTuKa TIOJNETOB YcTHBIM ompoc:
BAC cnopruBHOro yJarmecs JIOJKHBI
TUIA. IIPOJEMOHCTPUPOBATh 3HAHUS O
KBanuduxanrontsie 2 1 1 TOM KaKu€ HaBBIKH OCOOEHHO
BBUIETHI B IOJIETHOM Ba)KHbI UL YCIIEIIHOTO
CUMYJISITOPE. MIPOXOXKICHUS
KBaTH(UKAIIMOHHBIX
WCTIBITAHU I
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[TpakTueckoe 3aJlaHue:;
Bremonuuts
KBATM(UKAIIMOHHBIC BBUICTHI B
MMOJICTHOM CUMYJISITOPE,
JIEMOHCTPUPYS KOHTPOJIb Haj
KBaJpPOKOIITEPOM U YMEHHUE
BBITIOJIHATH 0a30BbIC MAHECBPHI.

4.3 | IIpakTrueckue YcTHbII ompoc:
HIOJIETHI Ha y4ammecs JIOJIKHBI
CIIOPTUBHBIX IIPOJIEMOHCTPUPOBATh 3HAHUS O
KBaJJPOKOITEPAX. TOM KaKH€ TEXHUYECKUE HaBbIKU
[Tpoxoxnenue IPUTOAATCA AJI MPOXOXKJIEHUS
TPACCHI: IIPOJIET ATOM YacTH ypokKa
yepes KOJIBIIO
(McToNB3ys TOTOBBIN [IpakTueckoe 3a7aHue:
KBaPOKOIITEP [IpoiiTu Tpaccy, BKIFOYAIOLIYIO
«[Tnonep MuUHNY IpOJIET Yepe3 KOJbIO, pa3BOPOT
Ha 180 rpamycoB, TmOJET
TOPU3OHTAJIBHBIN BHU3 (TTUKE) U
BbIXOJ M3 IIUMKE, Kak B
CUMYJIATOpE, TaK U HAa NIPAKTUKE
4.4 | IlpakTHueckue VYcTHbIl ompoc:
HOJIETHI Ha y4amumecs JIOJKHBI
CIIOPTHUBHBIX IIPOJIEMOHCTPUPOBATh 3HAHUS O
KBaJIpOKONTEPAX. TOM Kakue 0COOEHHOCTH
[Ipoxoxnenue pazBopora Ha 180 rpamycoB
TPacchl. HE00XO0/IUMO YYUTHIBATh
IIpakTnaeckoe 3a/laHue:
IIpoiitn Tpaccy, BKIIIOYAIOLIYIO
MPOJIET Yepe3 KOJbLo, pa3BOPOT
Ha 180 rpamycoB, moiser
TOPU30HTAJIBHBIA BHU3 (IIUKE) U
BBIXOJl M3 TIHMKe, Kak B
CUMYJISITOpE, TaK U Ha TIPAKTHKE
4.5 | IlpakTrueckoe TectupoBanue: coopka BAC
3aHATHE TIO0 COOpKe
KBaJpPOKONTEPA U3 [TpakTyeckoe 3aJjaHue:
TOTOBBIX CoOpate  KBajpoKoONTep U3
KOMITJIEKTYIOIINX TOTOBBIX KOMIUIEKTYIOIIHX,
cienys MHCTPYKLHUSAM u
JEMOHCTPUPYS MTOHUMaHHe
CTPYKTYpPBl M TPUHIIMIIOB
paboThI IpoHa.
4.6 | IIpakTrueckoe TectupoBanue: coopka BAC

3aHATHE MO cOOpKe
KBaJIpOKONTEpa U3
T'OTOBBIX
KOMITIEKTYIOIINX

[TpakTraeckoe 3a/laHue:
CoOpatp  KBaJgpoOKONTEp U3
T'OTOBBIX KOMIIJICKTYIOIIHX,
caenys UHCTPYKLUSAM "
JAEMOHCTpHUPYA IIOHUMaHHE
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CTPYKTYpBl U
paboThI IpoHa.

IMPUHIOUIIOB

4.7

[TpakTrueckoe
3aHSATUE TIO PEMOHTY
JPOHOB

YcTHBIM ompoc:

y4daruecs JTOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUS O
TOM, B 4Ye€M 3aKJIKYaeTCs
MPAKTUKYM [10 PEMOHTY JPOHOB

IIpakTnueckoe
[IpoBectu
PEMOHTY
JEMOHCTPUPYSI yMEHUE
OIpEAEIATh u YCTpaHATh
TUMIUYHbIE HEUCTIPABHOCTH.

3aJjaHue:
NPAKTUKYM  IIO
JIPOHOB,

4.8

[IpakTrueckoe
3aHSTHE TIO PEMOHTY
JPOHOB

YcTHBIM ompoc:

y4daiumecs JIOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUS O
TOM KAaKUE€ TUIIUYHBIE MOJIOMKH
MOT'YyT BO3HUKHYTb, u KaK
MPaBUJILHO X YCTPAHUTH

ITpakTyeckoe 3aJjaHue:
IIposecTn [IPAaKTUKYM o
PEMOHTY JPOHOB,
JIEMOHCTPUPYS yYMEHHE
OIpECIATh u YCTpaHATh
THUIWYHBIE HEUCIIPABHOCTH.

Bcero no moaymio 4

16

Hrorosas
aTTecTalus

Ha ycmotpenne nenarora

Bcero
10 nmporpamMmme

68

32

32
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YUEBHBIN IJIAH
[To monmosHUTENBEHOM OOIIepa3BUBaroIeii mporpamMmme «Kypc Ha B3jeT: BBEJICHUE B
OCCIUIIOTHBIE ABHAITMOHHBIE B CUCTEMBI
TEXHUYECKON HANPaBICHHOCTU

JU1st o0ydarommxcst 7-9 KiaccoB

Ileab mporpamMmbl: NOBBIILIEHUE UHTEPECA AETEN K a3pO-HAIIPaBJIEHUIO, COJEHCTBUE UM B
npodeccuoHaabHOM camoornpeneneHuu. [loBeimenne oxBata obydarommxcss Tomckoil obmactu
JIOTIOJTHUTENBHBIM ~ oOpa3zoBanueM B HampaBieHnn ADPO. IloBelmieHne JOCTYHHOCTH
000pyI0BaHUS 17151 00YYaIOLIMXCS CEIbCKUX IIKOJI.

KonTuHrenT: odyuaromnuecs 7-9 ki1acco

BpemenHoii pecypc: 68 yacos

Pexxum 3anaTHil: 3aHATHs nenaTcs Ha 4 O4HBIX MOAYA. O4HbIe 3aHATHS 110 2
aKaJeMUYECKHX Yaca OJIMH pa3 B HEJIENIO C IIelaroroMm.

®opma 00yueHusi: ouHas

KoanuecTBo 4acoB

Ne HanmenoBanue

N O4HbIX dopma aTTecTanumu
n/n MoayJIe

Bceero | Teopus ‘ IIpakTuka
Mogayis 1. 3]I-monenuposanue (16 gacos, 8 3ansTuii mo 2 yaca)
VYeTHbIl onpoc:

aruecs OJDKHBI
OcHoBsbl 3D- yHari A
IPOJEMOHCTPUPOBATh 3HAHUS
MOJICJIUPOBAHMS B
O TOM Kakue OCHOBHBIE
HpOTPAMMIOM UHC €HTBI U OIepaliii OHU
KOMILIEKCe 1/13y:§§;14 P
KOMIIAC-3D:
11 2 1 1
3HAKOMCTBO C
. [IpakTnueckoe 3a/laHue:
uHTepdeiicom,
Co3pnate 6azoByto 3D mozaens
OCHOBHBIE
C HCIOJb30BAaHUEM OCHOBHBIX
MHCTPYMEHTHI U .
MHCTPYMEHTOB U ONEpaLUl B
OIlEpalnH.
MIPOrpaMMHOM KOMILIEKCEe
KOMIIAC-3D
VYcrHblii onpoc:
yuarmuecs JIOJKHBI

IPOJEMOHCTPUPOBATh 3HAHUS
o mporecce cozmanus 3D

MOJENU PAMBI KBAIPOKOIITEPA
Cosnanue 3D momenu A p AP p

12 paMbl KBaJIpOKoONTEpa 2 ! !
[IpakTnueckoe 3aJjaHue:
Cozgate 3D mMozenbs pambl
KBaJIpOKOIITEPA C YIYETOM BCEX
HEOOXOIMMBIX pa3MepoB U
Jeranen
VYcerHblii orpoc:
MopenupoBanue yHatuecs JIOJDKHET
MIPOJIEMOHCTPUPOBATh 3HAHUS
1.3 | 3amuTHl OpomnenepoB 2 1 1

00 OCHOBHBIX TpPHHLHUIAX
MIPOEKTUPOBAHUS 3aIIHTHI
IIPONEIIIEPOB

JUUISL KBaJIPOKOIITEpa
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[MpakTrueckoe 3a/1aHKE:
Co3nate  MOJEAb  3alUThHI
IPOIEIUICPOB, KOoTOpas
JIOJDKHA TOYHO
COOTBETCTBOBAaTh (opMe U
pa3Mepam MporneiepoB

14

Coopka  3D-monenu
KBaJIpOKOIITEpPA u3
OT/IEIBHBIX
KOMITOHEHTOB

YcrHblii omnpoc:

yJanecs JIOJKHBI
IPOIEMOHCTPUPOBATh 3HAHUS
o mpormecce cObopku 3D-
MOJIEIT KBAIPOKOIITEpa

[IpakTuueckoe 3aJjaHue:
Co3natp 3D-c6opky
KBaJJPOKOIITEPA,
OOBEMHSIONIYI0O BCE paHee
CO3/IaHHBIE MO JIeTasel

15

[IpumeHeHne TeKCTyp
u pengepuHr B 3D-
MOZIETTMPOBAHUU

VYerHbIl onpoc:

yuaruecs JOJKHBI
IPOIEMOHCTPUPOBATh 3HAHUS
0 TOM, YTO TaKO€ TEKCTYpbI B
3D-monenupoBaHUH M Kak MX
MO>KHO MPUMEHUTh

[IpakTueckoe 3aJjaHue:
Hayuutscss  TekcTypupoOBaTh
CO3/1aHHbIE MOJIENH U
BBIIIOJIHUTh PEHACPUHT  JUIA
BHU3yaJIn3aluu

1.6

IToaroroBka Mopenei
k 3D nevaru: npoBepka
TOTOBHOCTH 174
ONTUMM3AIUS

YcrHblii onpoc:

y4aniecst JIOJKHBI
MPOJIEMOHCTPUPOBATH 3HAHUS
0 TOM, KakuM o0Opa3om
MOJTOTABIUBAIOTCS MOJICNIM K
3D meuatn

[IpakTnueckoe 3a/laHue:
[loproroBute Mozmenun k 3D
IeyaTH, BKJIIOYas HACTPOUKY
apameTpoB U  IPOBEPKY
TOTOBHOCTH K IT€YaTH

1.7

IIpakTnueckoe
sagatne:  3D-medars
Mojenei c
ucnojab3oBannem 3D-
MpUHTEpa

VYcrHblii onpoc:

y4aniecst JIOJDKHBI
MPOJIEMOHCTPUPOBATh 3HAHUS
O TOM, Kakhe MarTepuasbl
ucnob3yrores st 3D meuatn
Mozaeneii ¢ momomipio 3D-
MpUHTEpA

[IpakTrueckoe 3aJlaHue:;
Haneuarats CO3/IaHHBIC
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Momenu ¢ nomompr  3D-

MIPUHTEPA " IIPOBEPUTH
KAaueCTBO Ie4aTu

YcrHblii orpoc:

ydammecs JTOJIKHBI

IPOJEMOHCTPUPOBATh 3HAHUS
O TOM, B YeM 3aKIIOYaercs
UCIIONIb30BaHUE  JIa3epHOTO
rpaBepa u Qpe3epHOro cTaHka

H3rorosienne IUIST I3TOTOBJIECHUS I€TaleH
18 JieTajed ¢ TMOMOIIbIO 2 1 1

Ja3epHOrO TpaBepa H [IpakTHueckoe 3a/laHue:

dbpe3epHOro CTaHKa NzroroButh JeTanu c
UCIIOJIb30BAaHUEM  JIA3€PHOTO
rpaBepa W dpesepa,
IPOJCMOHCTPUPOBAB HABBIKH
paboThI c TUMHU
UHCTPYMEHTAMU U TIOJYYUB
FOTOBBIE IETAIIN

Bcero o momymo 1 16 8 8

Moaynas 2. Coopka kBaapokontepa (16 acos, 8 3ansaTHif 110 2

yaca)

2.1

Ornpenenenne 1ene u
TpeOoBaHU K COOpKe
KBaJJPOKOIITEPA

VYeTHbIl onpoc:

yuaruecs JIOJDKHBI
IPOJEMOHCTPUPOBATh 3HAHUS
0 TOM KaKu€ OCHOBHBIC IIaru
HEOOXOJUMO BBINIOJHUTD IS
OIpEICIICHUS uesen 51
TpeOOBaHMI K cOopke
KBa/IpOKOIITEpa

[IpakTrueckoe 3ajlaHue:
[IpencraBute 1U1aH  cOOpKHU
KBa/IPOKOIITEPA,

BKJTIOYAFOIIIN I [eH,
TpeboBaHus K COOpKE U BEIOOD
OCHOBHBIX KOMITOHEHTOB

2.2

Cbopka  pambl W
yCTaHOBKa MOTOPOB

VYcrHblii onpoc:

ydaruecs JIOJIKHBI
MPOAEMOHCTPUPOBATh 3HAHUS
O TOM Kakue KIIHOUYEBbIE
MOMEHTEHI CIIEAYET YYECTh IPHU
cOOpke pambl U YCTaHOBKE
MOTOPOB Ha KBaJIpOKONTEPE

[IpakTueckoe 3a7laHue:
3aBepmiUTh  COOPKY  paMbl
KBaJIpOKONTEPAa U  YCIEIIHO
YCTaHOBUTBH MOTOPBI

2.3

[TogkiaroueHue mIIaThl
pacnpeneneHus
UTaHUS U
AKKyMYJISITOPOB

VYcrHblii onpoc:
ydaruecs JIOJIKHBI
MPOJAEMOHCTPUPOBATh 3HAHUS

O TOM KaKHUC OCHOBHBIC IIaru
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HGO6XOL[I/IMO BBIIIOJIHUTH IIPpHU
TIOAKIITOYCHHUH I1J1aThI

[IpakTueckoe 3aJjaHHue:
[TonxnrounTs 1ary
pacmpeneleHuss IUTAaHHA U
AKKyMYJISITOPbI K
KBaJPOKOIITEPY
[Tonxmouenue VYerHbIl omnpoc:
KOHTpOJUIEpa IIOJIETA, ydaiuecs JIOJIKHBI
GPS-monyns u IIPOJEMOHCTPUPOBATh 3HAHUS
IIPUEMHHKA 0 TOM KakKH€ JTalbl BKIIOYAET
paxuoynpaBiIeHUsA B ce0s1 MpOoIecC MOAKITIOUYCHHS
KOHTposuiepa mnonera, GPS-
24 MOZyJIA u IpUEMHHUKA
paguoynpaBiIcHUs
[IpakTrueckoe 3a7aHue:
[TonxmounTe KOHTPOJLIED
noJera, MIPOLIUTD ero,
noakatounte GPS-monyne u
IPUEMHUK PaJHOYyIIPaBICHHUS.
[Moaxnrouenne  FPV- VYeTHbIl ompoc:
KaMephl yJaiuecs JIOJKHBI
IPOJEMOHCTPUPOBATh 3HAHUS
O TOM Kakue JeHCTBUS
HEOOXOIUMO  MPEANPHUHATH
25 JUISl YCIIEIIHOTO IOIKIIIOUEHUS
' FPV-kamepbl K
KBaJJPOKOIITEPY
[IpakTnaeckoe 3a/laHue:
IMogxmrounuts FPV-kamepy k
KBaJIpOKONTEPY
TectupoBanue u VYeTHBI ompoc:
HAaCTpoiKa ydaruecs JIOJIKHBI
MIPOJIEMOHCTPUPOBATh 3HAHUS
0 TOM KaKu€ OCHOBHBIE 3TaIlbl
TECTUPOBAHUS M HACTPOUKH
KBaJJpPOKOIITEPA CIIeAyeT
2.6 MIPOBECTU  Tepe]]  MEPBbIM
I0JIETOM
[IpakTnueckoe 3a/laHue:
IIpoBectn TectupoBaHue U
HacCTpOMKY BCE€X KOMIIOHEHTOB
KBaJIpOKOITEPA.
Hcnbiranue, VYeTHBI ompoc:
ONITUMU3AIHS u yJanuecs JIOJKHBI
2.7 | mepBble MOJIEThI IIPOJEMOHCTPUPOBATh 3HAHUS

0 TOM, YTO BKJIIOYAeT B ceOs
TpoLece WCIIBITAaHUH,
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ONTHMHU3AIMM W TIEPBBIX
MOJIETOB KBaJJPOKOIITEPA

IIpakTnueckoe 3a/laHue:
IIposectu UCIIBITaHUS
KBaJIPOKOITEPA,

ONTUMU3UPOBATH €ro padoTy u
BBITIOJIHUTH TIEPBBIC MOJIETHI

HopaboTka VYerHbIl omnpoc:
KOHCTPYKIIUU yJanecs JIOJKHBI
MIPOAEMOHCTPUPOBATH 3HAHHS
O TOM Kakhe BO3MOXKHbIE
I0paboTKH KOHCTPYKLIUU
KBaJIPOKOIITEpa MOTYT OBITh
PEKOMEHI0BaHbI VISt
28 5 1 1 yIAy4IICHUS ero
XapaKTEePUCTHK u
MPOU3BOIUTENILHOCTU
[IpakTuueckoe 3aJjaHue:
[IpencraBute A0pabOTKH B
KOHCTPYKLIMU KBaJIPOKONTEPA,
YUUTHIBasl MOJYUYEHHBIH OIBIT
¥ pe3yJbTaThl NCIIBITAHUNA
Bcero no moaymio 2 16 8 8
Mopuyns 3. [Tunotuposanue (16 yacos, 8 3anstuii o 2 yaca)
Baenenue B YcrHblii onpoc:
yIIpaBJIEHUE FPV- yqaiuecs JOJDKHBI
JPOHAMHU: OCHOBBI MPOAEMOHCTPHPOBATh 3HAHHUS
NWIOTHPOBAHUS U 00 OCHOBHBIX TpPHHLHUIAX
31 | TEXHHMIECKNE HABBIKA 5 1 1 nunotupoBanus FPV-npoHos
[IpakTnueckoe 3ajlaHue:
MIPOJIEMOHCTPHUPOBATH
6a3oBbIe HaBBIKU
MUJIOTUPOBAHUS
[TpuHIMIBI VYcrHblii onpoc:
yIpaBJICHUS FPV- ydaruecs JIOJIKHBI
JPOHOM: MIPOAEMOHCTPHPOBATh 3HAHMS
PaznoBugHOCTH " 0 TPUHIUMNAX YIpPaBICHUS
PEXKHUMBI YIIPABIICHHUS, BAC FPV, 3HaTh paznuuHble
3.2 | meTomel  paboOTBI €O 2 1 1 Bugsl BAC FPV-tuma u
CTHKaMH MIOJIETHBIE PEKUMBI
[IpakTnueckoe 3aj7iaHue:
HAYYHUTHCS MIPaBUIIEHO
yIIeP)KUBATh MYJIbT U CTHKHU.
[IpakTnueckue YeTHBI ompoc:
ynpaxnenus: Ilogbem yuaruecs TIOJDKHBI
3.3 | u cmyck, ymnpaBieHue 2 1 1 MIPOAEMOHCTPUPOBATh 3HAHMS
CKOpOCTBIO, OCTAHOBKA O TOM KakWe OCHOBHBIC
U TocajKa HABBIKH MUIOTHPOBAHUS
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IpoHa OBUTM TNPOKAYaHbl B
xozae YIpaXHEHHU I no
IIOABEMY U CIIyCKY

[IpakTueckoe 3aJjaHue:
BbInonHATE  ylpakHEHUs 110
Ha0Opy  BBICOTBI,  CITyCKY,
CHMKEHUIO CKOpOCTH,
OCTaHOBKE U IIOCAJKE.

3.4

Hacrtpoiika  peitToB:
OnTuMu3anus
YyBCTBUTEJIHLHOCTH
yIIpaBJICHUS

YcrHsblii orpoc:

ydammecs JIOJKHBI
IIPOJIEMOHCTPUPOBATH 3HAHUS
O TOM, 4YTO TAaKOE€ pPEUTHI B
KOHTEKCTe ympasieHus FPV-
JIPOHOM

[IpakTueckoe 3aJjaHue:
Hayuntbcs HAacTpauBarTh
pEUTBl I ONTUMAJILHOTO
YIPABJICHUS IPOHOM

3.5

Iloner B  pexume
"CTAB"

VYerHbIl ompoc:

yuaruecs JOJKHBI
IPOJEMOHCTPUPOBATh 3HAHUS
0 TOM, YeM OTJIMYAETCS PEeKUM
nosera "CTAB" ot apyrux
PEKUMOB

[IpakTnueckoe 3ajlaHue:
[IporeMoHCTpUPOBATE yMEHHE
nerath B pexxume "CTAB" 6e3
HOTEPU KOHTPOJIS HaJl APOHOM

3.6

Iloner B  pexume
"LEVEL"

VYcrHblii onpoc:

y4aniecst JTOJIKHBI
IIPOJIEMOHCTPUPOBATH 3HAHUS
0 ToM, uto o3HayaeT "LEVEL"
PEXUM U KaK OH OTJIMYAETCS OT
JIPYTUX PEKUMOB TOJIETA

[IpakTrueckoe 3aJJaHHe:
BeImoOTHUTE TIONIET B pekHMe
"LEVEL", JEMOHCTPUPYS
CTaOWUJIBbHOE yIpaBiIeHUE H
yJep>KaHHe BbICOTHI

3.7

[Toner B  pexume
«ACRO»

VYcrHblii onpoc:

yaarnmecs JIOJIKHBI
MPOJEMOHCTPUPOBATh 3HAHMSI
O TOM, B YE€M 3aKIIOYaETCs
0COOEHHOCTh rmoJjieTa B
pexume "ACRQO"

[IpakTnueckoe 3a7laHue:
[IponemoncTpupoBaTH
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HAaBBIKK II0JI€Ta B PECKHUME

3.8

"ACRO", BKJIFOYAs
BBIIIOJIHEHUE buryp u
MaHEBpPOB c BBICOKOM
TOYHOCTEIO.

Brimonnenue 3amanuit VYcrHblii orpoc:

B noJiere. [Ipumenenune y4anecst JIOJI’KHBI

HAaBBIKOB B
IIPAKTUYECKUX
YCIIOBUSX

IIPOJIEMOHCTPUPOBATH 3HAHUS
O TOM, KaKk IIPUMEHEHHE
HABBIKOB,  H3YYCHHBIX  Ha
MIPEABLIYIINX YpOKax,
IIOMOXET YCIICILHO
BBIITOJIHUTD 33JJaHUS B IIOJIETE

IIpakTnueckoe 3a/laHue:
BeimonHuTh MOJIETHOE
3aJaHue, IEMOHCTPUPYS CBOU
HaBBIKH NTUJI0THpOBaHus FPV-
JIpOHA B PEAJIbHOW CUTYallMU

Bcero o momysro 3

16

8

8

Mogayis 4. bnounoe nporpammupoBanue BITJIA (16 gac

OB, 8 3aHsATHH 1O 2 Yaca)

4.1

BBeaenne B 6104HOE
MporpaMMHpPOBaHUE
mag BAC: ocHOBBI H
BUBI nporpamm
(Scratch, Blockly wu
npyrue) YmpaBlieHUe
KBaJIPOKOIITEPOM
ITnonep Munu

VYeTHbIl onpoc:

yuaruecs JTOJIKHBI
IPOJEMOHCTPUPOBATh 3HAHUS
0 TOM KakHe BHJIbI MPOTpaMM
UCIIONB3YIOTCS B OJIOYHOM
IPOrpaMMHUPOBAHUH TUIst
BIUIA

[IpakTnueckoe 3a/laHue:
Co3aath IpoCTyI0 MPOrpamMmy
Ha OogHOM w3 miIargopm
6JI0YHOT'O MPOrPaMMHUPOBAHUS
(manmpumep,  Scratch  umm
Blockly), nemonctpupyroriyto
0a3oBbIe MIPUHLUIIBI
ynpasnenus BAC. IIporpamma
JIOJDKHA BKJIFOYATh 3JIE€MEHTHI
JIBYDKEHUS U yIIpaBIICHHUS.

4.2

OcCHOBHBIE aITOPUTMBI
nemkenns giug bITIIA
C UCIIOJIE30BaHUEM
0JI0YHOTO
IPOTPAaMMHUPOBAHUSI.

YCeTHBI oIpoc:

ydanmecs JIOJKHBI
IIPOJEMOHCTPUPOBATh 3HAHUS
O TOM Kakhe OCHOBHBIE
QITOPUTMBl  JIBMXKCHHS IS
BITJIA MoxHO peain30BaTh C
MIOMOIIBIO 6J104HOTO
MIPOrpaMMHUPOBAHUS

[IpakTuueckoe 3aj7iaHue:
Pazpaborate mporpamMmmy ¢
HCIIONIb30BaHUEM  OJIOYHOTO
MIPOrPaMMHPOBAHUS,
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JIEMOHCTPHUPYIOIITYIO

OCHOBHEIE AITOPUTMBI
IIBUKEHUS JUIS BILIA.
[Iporpamma JIOJDKHA

BKJIIOYaTh KOMaH/bI JJIA
B3JICTA, MIOCAAKH, ITIOBOPOTOB U
HN3MCEHCHHUA BbICOTHI.

4.3

Pazpabotka
MPOCTEUIINX
porpaMm JUIS
BBITIOJTHEHUS
MOJIETHBIX 3aJIaHHI.

YcrHblii omnpoc:

y4amecst JTOJIKHBI
IPOJEMOHCTPUPOBATh 3HAHUS
0 TOM KaKue maru
HEO0X0IMMO MIPEPUHSTD
JUISE Pa3pabOTKH MPOCTEHIINX
oporpaMM i BBIIOJHEHUS
MOJIETHBIX 3aJITaHUI

[IpakTHueckoe 3a/1aHHE:
Co3mathb MPOCTEHIITYIO
IpOrpaMMy JUIsl BBITIOJTHEHUS
KOHKPETHOIO ITOJIETHOT'O
3aJaHUsl C HCIIOJIb30BaHHEM
0JI0YHOrO
IPOTPAaMMHUPOBAHUSI.
[IporpaMmma goJDKHA  OBITH
crocobHa aBTOMAaTHYECKHU
BBIIOJIHATH 3a[aHHOE
TIBUKCHHE WM MaHEBD.

4.4

Pa3zpabotka
ITOPUTMOB
gasuraumu 11t bITJIA
c HCIOJIB30BAaHUEM

Scratch, Blockly u
JpYyrux nporpamm

YcrHblii ornpoc:

yyaruecs JIOJDKHBI
IPOJIEMOHCTPUPOBATh 3HAHUS
0 TImpuMmepax  pa3paboTKu
QITOPUTMOB HABUTALUM IS
BIVIA na npumepe Scratch,
Blockly

[IpakTuueckoe 3aJJaHHe:
Pa3paborars AJIITOPUTMBI
HaBurammu it BITJIA ¢
HCIIOJIb30BAaHUEM  PA3JINYHBIX
wiaTgopm 6JI04HOTO
MIPOrpaMMHPOBAHUSI.
[Iporpammsl JTOJIKHBI
BKJIFOYATh AIIEMEHTHI
ABTOMATHUYECKOM HaBUTalIUU,
VOpaBICHHUS  BBICOTOM W
HaIpaBJIEHUEM IOJIETA.

4.5

Pazpabotka
ITOPUTMOB
HaBuranun gi1a BITJIIA
c HCIIOJIb30BaHHEM
Scratch, Blockly wu
JIPYTUX MPOTPaMM

VYcerHblii orpoc:

yJaniecs JIOJDKHBI
MIPOJAEMOHCTPUPOBATh 3HAHMS
0 TOM Kakhe OCOOCHHOCTH
CIeAyeT  Y4YUTBIBaThL  IIpHU
pa3paboTke aJITOPUTMOB
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gapurarmmn g1 BITNIA ¢
HUCIOJb30BaHUEM  OJIOYHOTO

IIPOrPaMMHUPOBAHMS
IIpakTnueckoe 3a/laHue:
Pazpaborath AJITOPUTMBI

gasurarmmn st BITJIA ¢
WCITOJIb30BAaHUEM  Pa3JIMYHBIX

wiaThopm 0JI0YHOTO
IIPOrPaMMHPOBAHUS.

[Iporpammsl JIOJKHBI
BKJIIOYATh DJIEMEHTHI

ABTOMATHUYECKOM HaBHUTallHH,
yIpaBJICHUS]  BBICOTOM U
HaIIPaBJICHUEM II0JIETA.

4.6 | TIpoexkTupoBanue u YcrHblii ornpoc:
MOJIEIIMPOBAHUE yuaruecs JTOJIKHBI
MOJICTHBIX MHCCHH C IPOJEMOHCTPUPOBATh 3HAHUS
UCTOJIb30BAHUEM 0 MIPOCKTUPOBAHUH "
0JI09HOTO MOJICTUPOBAHUU  TOJETHBIX
IPOrpaMMUPOBAHUS MUCCHI
g BITJTA.

[IpakTnueckoe 3a/laHue:
Co3math W MOAETUPOBATH
MOJIETHBIE MUCCHUH C TIOMOIIBIO
OJI09HOTO
nporpaMmupoBanus. Muccun
JOJKHBI BKJIFOUATh Pa3InyHbIe
3aJa4d, TaKHE Kak o00xof
MPENITCTBUM, TOMUCK 00BEKTOB
¥ TOYHOE TIPU3EMIICHUE.

4.7 | Ucnionp3oBaHue YceTHBI ompoc:

OJIOYHOTO yJaluecs JTOJIKHBI
MIPOrpaMMHUPOBAHUS IPOJIEMOHCTPUPOBATH 3HAHUSA
BITJTA IS 0 TOM KakWe 3aJadh MOXKHO

BBITIOJIHEHUS  3aJaHUI
KEHCOB COpPEBHOBAHMIA
Y YeMIIMOHATOB

YCIICHIHO BBITIOJIHUTH C

ITIOMOIIBIO 0JI0YHOTO
IPOTrPaMMUPOBAHUS IS
BIUTA B paMKax
COPEBHOBAHMI1 K YeEMITMOHATOB
[IpakTuueckoe 3a/IaHKE:
Hcnone3oBaTh OyouHOE
MIpOrpaMMHPOBaHNE iuiv:

BBIITOJIHEHUS 3alaHUN KellCOB
COPEBHOBAHUM U YEMIIMOHATOB
no ynpasieHuto BIUIA. Onu
JTIOJKHBI

MPOJAEMOHCTPUPOBATh YMEHUE
co37aBaTh CIIOXKHEBIC
NporpaMMbl  JJII  PELICHUSA
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3a/1a4, TPEOYIOIMMUX TOYHOCTH
nu CKOpOCTI/I BBIIIOJIHCHHA.

4.8

Hcnons3oBanue
0JI0YHOrO
MIPOrPaMMHUPOBAHHMS
BIUIA ini: |

BBIMIOJTHEHUS 3aJlaHUI
KENCOB COPEBHOBAHMIA

YcrHblii orpoc:

yuaruecs JIOJKHBI
IIPOJEMOHCTPUPOBATh 3HAHUS
0 TOM Kakue OBbIBAaIOT KEHChbI
COPEBHOBaHHUI 10 OJIOYHOMY
nporpamMmmupoBanuio st BAC

u YEeMITMOHATOB.

Keticur c [IpakTrueckoe 3a7laHuE:

copeBHoBaHuii BITJIA Hcnonws3oBarh OmouHoe

1o OJ0YHOMY 2 1 1 IpOrpaMMUPOBaHUE JUTS

IPOrPaMMUPOBAHUIO BBITIOJIHEHUS 33/IaHUI KEMCOB

BAC COpPEBHOBAHUI U YEMITOHATOB
no ymnpasieHuto BIIJIA. Ouu
JIOJKHBI
MPOJIEMOHCTPUPOBATH YMEHHE
CO3/1aBaTh CIIO’KHBIE
OporpaMMbl Uil PEIICHUS
3a/a4, TpeOYIOIUX TOYHOCTH
Y CKOPOCTH BBITIOJTHEHUSI.

Bcero no moaymio 4 16 8 8

Hrorosas arrecranus Ha ycmotpenue nenarora

Beero 68 | 32 32

1o mporpamMme
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YUYEBHBIH ILJIAH

[To nonostHUTENEHOM OOIIEpa3BUBaroIeii mporpamMmme «Kypc Ha B3JIeT: BBEJIEHUE B
OecnIOTHBIC aBUAIMOHHBIE B CUCTEMBI ™
TEXHUYECKON HAIPaBICHHOCTH

nu1st ooygarontuxcst 10-11 kimaccoB

Ileab mporpamMmbl: NOBBIILIEHUE UHTEPECA AETEN K a3pO-HaIIPaBJIEHUIO, COJEHCTBUE UM B
npodeccuoHaabHOM camoornpeneneHun. [loBplenne oxBata odydarommxcs ToMckoil obiactu
JIOTIOJTHUTENbHBIM ~ OoOpa3zoBanueM B HampasieHun ADPO. lloBblmieHne AOCTYHHOCTH
000pyI0BaHUS /17151 00YYaIOLIMXCS CEIbCKUX IIKOJI.

KonTunrent: odyuatommecst 10-11 xnaccon

BpemenHoii pecypc: 68 yacos

Pexum 3anaTumid: 3anstus jAendarcs Ha 4 ouyHbIX Moayns. OuHble 3aHATUA 1O 2
aKaJeMUYECKHX Yaca OJIMH pa3 B HEJIENIO C IIelaroroM.

®opma 00yueHusi: ouHas

KoJysnuyecTBo 4acoB

Ne HaumenoBanue
. OunbIx dopma aTTecTanuu
n/n MoayJIei
Bcero | Teopus ‘ IIpakTuka
Moayns 1. Coopka u pemoHT BAC (16 yacos, 8 3ansaTHii o 2 yaca)
YcTHBIi onpoc:
yuaruecs JIOJKHBI
IIPOAEMOHCTPUPOBATH
3HaHMA O TOM  Kakue
TEXHOJIOTUM HCIOJIB3YIOTCS
JUIs TIPOM3BOJICTBA JieTajen
Texnonornn BAC
IIPOU3BOJICTBA  JIETAJIEH
JUIST OeCIIMIIOTHBIX [TpakTueckoe 3aJaHue:;
11 | JeTaTeNbHBIX 2 1 1 [TpencraBute  3D-monens
armapatoB: 3D-meuars, neranmu BAC, co3gaHHyIO ¢
Ja3epHas peska u UCIIOJIb30BaHUEM
MojienupoBanue B CAIIP IIPOrPaMMBbI CAITP
KOMITAC-3[] KOMIITAC-3/1, 1 00BsCHUTH
IIPOLIECC €€ MTPOU3BOJICTBA C
UCIOJIb30BAHUEM
aJTUTUBHBIX u
IIPOU3BOJICTBEHHBIX
TEXHOJIOTHH, TaKuX Kak 3D-
neyaTh WM JIa3epHas pe3ka
YcTHbIi onpoc:
Co6opxka Pa3IUYHBIX ydarpecs AOTDKHET
THIOB BAC MIPOAEMOHCTPHUPOBATH
1.2 | (MyabTHPOTOPHOTO / 2 1 1 SHATIA 0 TOM
CAMOICTHOLO Tvna): Kakue OBIBalOT OCHOBHBIE
aTanbl CcOOpPKU KopIyca u
KOPITYC Y IBUTATEIN. s
YCTaHOBKH JIBUTATENei
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[TpakTueckoe 3aJaHue:
[IponemoHcTpUpOBaTH
coOpaHHYIO JeTallb KopIryca
u JIBUTATEIN TUTSE
BelOpanHoro  tuma  BAC
(MyJIBTHPOTOPHOTO WIN
CaMOJIETHOTO) W OOBSICHUTH
nporecc COOpKH.

YcTHbli onpoc:

yuanuecs JIOJKHBI
MPOJIEMOHCTPUPOBATH
3HAHUA O TOM

Mo4YeMy  BaXHO  yMETh
MIPaBUIIbHO BBITOJIHSTD

13 [Taiika: penieHue ManKy npa pabore ¢
CIIOKHBIX 3a/1a4 AIIEKTPOHUKOM
IIpakTrueckoe 3a7aHue:
BbINOIHUTE CIIOKHBIE KEUCHI
[0 MHalkKe, JIEMOHCTPUPYsS
HABBIKM TAMKK Pa3IuYHBIX
AJIEMEHTOB 3JIEKTPOHUKH.
YcTHBIN O1Ipoc:
yuanmecs JOJKHBI
MIPOJIEMOHCTPUPOBATH
3HAHUA O TOM
KaKHe II1ard BKIF0YaeT B ceOsI
Co6opka pa3IMYHbIX cbopka MOJIETHOTO
THIIOB BAC KOHTpOJUIEpa W paauo-
14 (MyTBTHPOTOPHOTO / nepe1aTYnKoB
"' | caMOJIETHOTO THUTIA):
MOJNETHBIA KOHTPOJLIED, [TpakTyeckoe 3aJlaHue:
panuo-nepeaaTyuKu [IponemoHcTpHpOBaTH
coOpaHHBIN TIOJICTHBIN
KOHTPOJLIEP U paauo-
nepenaTIuKu JUIst
BbIOpanHoro Ttuna BAC u
00BSACHUTH MpoLIecC COOPKH.
YcTHBIi onpoc:
y4aimecs JIOJKHBI
MPOJIEMOHCTPUPOBATH
3HaHUS O TOM
Co6opka pa3IMYHbIX
THIOB EAC Kakve (QYHKIIUH BBITOTHSIOT
JATYUKH, TUPOCKOTIHI,
(MyzIBTHD OTOPHHX / aKcenmepoMeTpel B pabote
1.5 | caMoneTHBIX): TUTaHHE BAC
" AIIEKTPOHHUKA
(nariuku, THpOCKOIL [TpakTrueckoe 3aIaHUE:
aKcenepoMeT)p) T
POJIEMOHCTPUPOBATH
coOpaHHOe  MHUTaHUE |
ANEKTPOHUKY (maTauku,

TUPOCKON,  aKCEIEepPOMETP)
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n1st BeIOpanHoro tuma bAC
U OOBSCHUTH  TpOIECC
cOOpKH

YcTHBIM ompoc:

ydaruecs JTOJIKHBI
MIPOJAEMOHCTPUPOBATh
3HaHHUA O TOM

Co6opka pa3MyYHbIX KaKHe acleKThl HeoOX0IMMO
TUIIOB BAC YUMUTBIBATH IIPU YCTAHOBKE
1.6 | (MyabTUPOTOPHOTO / kamepbl Ha BAC
CaMOJICTHOTO TUTIA):
yYCTaHOBKA KaMephbl [TpakTueckoe 3aJlaHue:
CoOpaTte M HHTErpUpPOBAThH
KaMepy B BBIOpPAHHBIA THII
BAC, o00bsacHuB mporecc
MHCTAUISLUY.
YcTHBIN O1Ipoc:
yuaruecs JIOJKHBI
IIPOAEMOHCTPUPOBATH
3HaHUS O TOM
Kakde  BHJbl  PEMOHTOB
MOTYT IOTpeboBaThcs NpU
PemonT BAC: skcruryaTanu bBAC
17 PemkoMILIEKTHI, [TpakTrueckoe 3aj7laHue:
MHCTPYMEHTHI U TEXHHUKA IIponemoHcTpHpOBaTH
0e30MacHOCTH YMEHUE MPOBOAUTH PEMOHT
BAC, npeacraBuB Keichl 10
PEMOHTY, UCIIOJIb3yEMbIE
PEMKOMILIEKTHI,
UHCTPYMEHTHI U OOBSCHUB
TEXHUKY 0O€30MacHOCTH TpHU
PEMOHTE.
YcTHBIN o1poc:
yyamumecs JIOJKHBI
MIPOAEMOHCTPHUPOBATH
3HAHUA O TOM
oyemy BaXHO
UCIIOJIb30BaTh
PEMKOMILIEKTHI "
UHCTPYMEHTBI npu
Pemonr BAC: keiicsl, IIPOBEACHUU PEMOHTHBIX
18 | PEMKOMILIEKTEL, pabot
MHCTPYMEHTHI U TEXHHUKA
6e30MmacHOCTH ITpakTyeckoe 3aJjaHue:
IIponemoHCcTpUpOBaTH

YMEHHE MPOBOAUTH PEMOHT
BAC, npencraBuB Keucsl 110
PEMOHTY, UCIIOJIb3yEMBbIE
PEMKOMILIEKTHI,
UHCTPYMEHTHI U OOBSCHUB
TEXHHUKY 0€30MacHOCTU MpHU
PEMOHTE.
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\ Bcero mo mogymio 1

16

8

8

Moayas 2. IIporpammupoBanwe (16 gacos, 8 3ansThii 1o 2 Jaca)

BBenenue B YcTHBIM ompoc:
[IPOrpaMMHUPOBAHUE yuanuecs JIOJKHBI
BITJIA na Python u C++. MIPOJIEMOHCTPHUPOBATH
OcHOBBI U  IpUMEpPHI 3HAHUA O TOM
UCIOJIb30BAHUS Kakue OBIBAIOT MPHUMEPHI
ucrnonb3oBanuss Python wu
C++ IS
IIPOrPaMMUPOBAHUS JPOHOB
21 2 1 1
IIpakTnaeckoe 3a/laHue:
[IponemoHCTpHpOBATH
0a3zoBbIe 3HAHUS
IPOrpaMMHUPOBAHUS Ha
Python u C++, npencraBus
OpUMEPHl  HCIOJIB30BAHUS
A3BIKOB IIPOrpaMMUPOBAHUS
s ynpasienus BIUIA.
[IpakTyeckue HaBBIKU YcTHBIN O1Ipoc:
MIPOrpaMMHUPOBAHUS ISt yuamuecs JTOJIKHBI
keiica Nel IIPOJIEMOHCTPUPOBATH
PaGora ¢ paHHBIMH H 3HAHUA O TOM
KOMaH1aMu VISt KaKHe KOMaH/Ibl
yIpPaBICHUS  JPOHOM. HEO0OXOUMO Hamucarb JUIs
Hanucanne koma i 3aIycKa JApoHa
0o | B3IET, noJiera u 2 1 1
MOCaTKU [IpakTuueckoe 3aJlaHue:
Harncarts IIPOTrpaMMHBII
KOJ JJIsl 3aIlyCKa, MoJeTa U
MOCAJIKU JPOHA, HCIONb3Ys
KOMaH bl TUIst
MUWJIOTHPOBAHUS, u
IIPOJEMOHCTPUPOBATh €0
paboTOCTIOCOOHOCTb.
JlononHuTenbHbIE YcTHBIN O1poc:
KOMaH bl TUISt yuamuecs JTOJIKHBI
[IPOrpaMMHPOBAHUS IIPOAEMOHCTPUPOBATH
JpOHa 3HaHUSI O TOM  Kakue
Jlo6aBneHue JIOTIOJIHUTEIIbHBIE TOUYKHU
JOTIOJTHUTEIBHBIX TOUYEK MOCAIKU MOTYT OBITH
nocanku. [IpakTnyeckoe TIOJIE3HBI npu
MporpaMMUpOBaHUE AJis IPOrpaMMHUPOBAHUHU APOHA
2.3 | xeiica Nel. 2 1 1

[IpakTueckoe 3aJlaHue:
Jlo6aBuT,  KOMaHABI IS
JOTIOIHUTENIHLHBIX TOYEK

MOCAJKM B IPOTrPAMMHBIN
KOJI YIIpPaBIIEHUs IPOHOM U

POJIEMOHCTPHUPOBATH
paboty c HOBBIMH
KOMaHJIaMH.
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[IporpammupoBanue
MUKPOKOHTPOJIIEPOB Ha
npumepe  Arduino  u
Raspberry Pi.
[IpakTnueckoe
MIPOrpaMMHUPOBAHUE IS
keiica  Nel  «3axsar

YcTHbli onpoc:

yuammecs JOJKHBI
IPOJIEMOHCTPUPOBATH
3HAHHUA O TOM B YeM OTIINYHE
MEXIY

MIPOrpaMMHUPOBAHUEM Ha
Arduino u Raspberry Pi

2.4 | rpy3a»
[TpakTrueckoe 3ajlaHue:
Pazpaborath
IpOrpaMMHUpPOBaHKE
MHUKPOCXEM Ha IpuUMepe
Arduino wimu RaspberryPi,
IIPEJCTaBUB pabounit
IIPUMEp IPOTrpaMMBl.
[IpakTnueckoe VYeTHBIM onpoc:
IPOrpaMMUPOBAHUE IS yJaruecs JIOJDKHBI
Keiica No2 IIPOJIEMOHCTPUPOBATH
«AnpodoTocreMKa. 3HAHUA O TOM
CkaHupoBaHHE METOK U KaKue METO/IbI
pabota ¢  Kamepoi. CKaHUPOBAaHHUS METOK BBHI
OCHOBBI ~ TEXHUYECKOTO 3HaeTe M Kak OHM MOTYT
3peHust B OBITh HCIIOJIB30BAHBl  IPU
IPOrPaMMHUPOBAHUN IPOrpaMMUPOBAHUM JIPOHA
2.5 | mpona
IIpakTnueckoe 3a/laHue:
Hanucars IIPOrPaMMHBIN
KO Ul  CKaHWPOBaHUsA
METOK C HCIIOJIb30BaHUEM
Kamephbl JIpoHa U
MIPOAEMOHCTPHUPOBATH
OCHOBBI TEXHUYECKOTO
3peHUs B KOHTEKCTE
MIPOrpaMMHUPOBAHUS JPOHA.
[IpakTnueckoe YeTHBIN ompoc:
IPOrpaMMHUpPOBAHUE IS yyammecs JIOJKHBI
keiica Ne2. Pa3paborka MIPOAEMOHCTPHUPOBATH
POrpaMMBbl TSt 3HaHMA O TOM  Kakasd
OTOOpaKEHUS uHpopMaIs MOXKET OBITh
TPAaeKTOPUU  JIBUKEHUS u3BJE€YEHA W3  aHaiIM3a
KonTepa. TPaeKTOPUU MOJIETa JPOHA
2.6
[TpakTnaeckoe 3a/laHue:
Pazpabotate  mporpammy,
OTOOPaXKAIOITYIO
TPaeKTOPHUIO JIBYDKEHHUS
KonTepa, "
IIPOAEMOHCTPUPOBATH ee
paboTOCTIOCOOHOCTb.
IIpakTnueckoe YcTHBIM ompoc:
2.7 | mporpaMMHUpPOBaHUE IS yuanmecs JTOJKHBI
IPOJIEMOHCTPHUPOBATh
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Keiica No2.

3HaHHUSA O TOM, KaK MOXHO

[IporpammupoBanue OpraHu30BaTh  TPYIIOBOM
I10JIET HECKOJIBKUX JIPOHOB
ITpakTueckoe 3aJlaHue:
Harnncarts IIPOrpaMMHBII
KOJ JUISL IPYIIOBBIX
II0JIETOB, TJ€ OAMH JPOH
HaXOOUT METKy, a JIpyrou
3aXBaThIBACT rpys, U
IIPOJEMOHCTPUPOBATh €0
pabory.

[IpakTnueckoe YceTHbI onpoc:

IIPOrpaMMHUPOBAHUE AJIs y4amumecs JIOJKHBI

Keiica No2. IIPOJEMOHCTPUPOBATh

TectupoBanue u 3HAHUA O TOM II0YEMY BaKHO

OTJIa/Ika MPOrPaMMHOTO
Koja A JPOHOB.
[IpakTuueckue MpUEMbl

TECTUPOBATh U OTJIIAXKUBATH
MPOrPaMMHBIM  KOJ  Tepen
3aIlyCKOM Ha JJpOHE

2.8 2 1 1
U METOJIbl WCIIPaBICHUS
oIndoK [IpakTuueckoe 3a/1aHue:
IIpoBecTn TecTupoBaHue U
OTJIAJIKY MIPOrpaMMHOTI0
KOJa, MIPE/ICTAaBUB
UCIIPaBJICHHBIN KOO W
00BSICHUB IIPOLIECC OTIAIKH.
Bcero mo moxymio 2 16 8 8

Moayins 3. OtpaboTka HaBBIKOB muitoTupoBanus I 'eockan-ITnonep (16 vacos, 8 3ausaTHii 110 2

yaca)
OcHOBBI yIIpaBICHUS YeTHBIN ompoc:
IPOrpaMMHPYEMBIMU yJaruecs TOJKHBI
JIPOHAMH B CUMYJISITODE: IIPOAEMOHCTPUPOBATH
0€30MacHOCTb u 3HAHUA O TOM  Kakue
HacTpoiika (Ha mpumepe OCHOBHBIE TEXHUKH
I'eockan ITnonep, 0e30MmacHOCTH HE0O0XOAUMO
CUMYJISITOD). YUUTHIBATH npu
NWJIOTUPOBAHUHM  JpOHA B
3.1 2 1 1 CUMYJISITOpE
[TpakTrueckoe 3ajlaHue:
IIponemoHCcTpUpOBaTH
HaBBIKU MUJIOTUPOBAHUS
IPOTPaAaMMHUPYEMBIX JIPOHOB
B CUMYJIATOpPE,  OCBOHTH
TEXHUKY O€30MacHOCTH U
HACTPOUKY JApOHA.
IIpakTHueckue HaBBIKU YceTHBIM ompoc:
yIOpaBJI€HUsI JIPOHOM B yyamuecs JIOJKHBI
3.0 | cUMyIIATOpE: pabora c 2 1 1 MIPOAEMOHCTPHUPOBATH
ROS 3HaHMA O TOM  Kakue
WHCTPYMEHTHI

HCIOJIB3YIOTCS IJIA pa60TBI C
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ROS npu nunotupoBaHuu
JpoHa

IIpakTrueckoe 3a7aHue:
Otpaboratb HaBBIKH
[MAJIOTUPOBAHUS I'eockan
IInonep B cuMysATOpE H
OBJAaJECTh  MHCTPYMEHTAMU

11st paboter ¢ ROS
[IpakTHueckue HaBBIKU YcTHBIM omnpoc:
yIOpaBiIeHUS JIPOHOM B yuamuecs JIOJKHBI
cumynaTope: paborta ¢ MIPOAEMOHCTPHUPOBATH
OpenCV 3HAHUSIT O TOM  Kakue
MHCTPYMEHTBI
UCTIOJIL3YIOTCS ISl pa0OTHI C
OpenCV pH
3.3 MWIOTHPOBAHUH JJPOHA
[TpakTrueckoe 3aJlaHue:
Otpaborath HABBIKU
nuioTupoBanuss  ['eockan
[Inonep B cumynsTope u
OBJIAJICTh ~ MHCTPYMEHTAMHU
1utst pabotel ¢ OpenCV.
[IpakTueckue HaBBIKK YcTHBIN O1Ipoc:
ymnpaBineHuss  ['eockan yuaruecs JOJKHBI
[Tuonep B cumymsTope. IIPOAEMOHCTPUPOBATH
[IporpammupoBanue 3HaHUSI O TOM  Kakue
aBTOHOMHOTO T10JIETa WHCTPYMEHTBI
UCTIOJIB3YIOTCS TUIst
HAIMCaHUSl TPOTPAMMHOTO
KO/Ia aBTOHOMHOI'O I0JIeTa
JpoHa
3.4
IIpakTrHueckoe 3aJaHUE:
Otpaborath HaBBIKH
[MAJIOTUPOBAHUS I'eockan
[Tuonep B cumynsaTope u
OBIIQJIETh ~ WHCTPYMEHTaMH
TUIst HaTHMCaHUs
MIPOTPaMMHOTO KoJzia
aBTOHOMHOTO nosiera
KonTepa.
IIpakTHyeckue HaBBIKU YcTHBIM ompoc:
ynpaBienus  ['eockan yuammecs JIOJDKHBI
[Tuonep B cumymnsTope. IPOJIEMOHCTPUPOBATh
[IporpammupoBanue 3HaHUST O TOM  Kakue
3.5 | aBTOHOMHOTO TIOJIeTa MHCTPYMEHTBI
UCHOIb3YIOTCS TUTSt

CUMYJIIIUA ABTOHOMHOI'O
moj€ra IO HallhuCaHHOMY

KOy
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[IpakTuueckoe 3a/laHuE:
Otpabotath HaBBIKH
nunotupoBanus  ['eockan
[Inonep B cumynsTope u
OBJAJE€Th  HMHCTPYMEHTaAMHU
JUIS CUMYJISILIUN
aBTOHOMHOI'O  TIOJIETa IO
HAIlUCAHHOMY KOJY.

3.6

[IpakTHueckre HaBBIKU
ynpasneHusi  ['eockan
[Inonep B cumynsTOpE.
HNucTpymeHThI JUTSt
pacno3HaBaHusi  Aruco-
MapKepoB

YcTHBIM omnpoc:

y4daruecs JTOJIKHBI
MIPOJAEMOHCTPUPOBATh
3HQHUSL O TOM  Kakue
MHCTPYMEHTBI
UCIIOJIb3YIOTCS JUIS
pacrno3HaBaHMs Aruco-
MapKepoB npu
MUJOTUPOBAHUHU APOHA

ITpakTueckoe 3aJlaHue:
Otpaboratb HaBBIKH
MMAJIOTUPOBAHUS I'eockan
Ilnonep B cuMysATOpE H
OBJAJETh HMHCTPYMEHTAMH
JUIsl pacrio3HaBaHus Aruco-
MapKepOoB.

3.7

[IpakTHyeckue HaBBIKU
ynpasieHuss — ['eockan
[Inonep B cumynsTOpE.
HNHcTpyMeEHTEI JUIS
MPOrPAMMHUPOBAHUS U
CUMYJISLIMU paboThI
CBETOJUOHON JIEHTEI

YcTHBIN O1Ipoc:

y4daiuecs JTOJIKHBI
MPOJIEMOHCTPUPOBATh
3HaHUS O TOM  Kakue
WHCTPYMEHTBI
HCIIONB3YIOTCSA JUIS
MPOrpaMMHUPOBAHUS "
CUMYJISILIUU paboThI
CBETOJIMOJTHOM JIEHTHI TP
MMAWJIOTUPOBAHUM JAPOHA

[IpakTrueckoe 3a7laHue:
Otpaborath HaBBIKU
MMAJIOTUPOBAHUS I'eockan
[Inonep B cumynsTope u
OBJIAZIETh ~ MUHCTPYMEHTAMHU
UL TIPOTPAMMUPOBAHUS U
CUMYJISIIUU paboThI
CBETOIUOIHOM JIEHTEI.

3.8

Pemienue KEMCoB
COpEBHOBaHUH o
MIPOrpaMMHUPOBAHHIO
JpOHOB B CUMYJIITOpax

YcTHbIi onpoc:

yJalmecs JIOJIKHBI
MIPOJIEMOHCTPUPOBATH
3HQHUSI O TOM  Kakue
OCHOBHBIE aCIEKThI
HEO0OXOMMO YUYUTHIBATh NPU
peLIeHun KEMCOB
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COpEBHOBAHUM 1o
MIPOrPaMMUPOBAHUIO JIPOHOB
B CUMYJISITOpax MOJIETOB

IIpakTrueckoe 3a7aHue:
Pemuthb KEUChI c
COPEBHOBaHUM o
IIPOrPaMMHUPOBAHHIO JIPOHOB
B CUMYJISITOpPAaX IOJIETOB,
IIPOJIEMOHCTPUPOBAB  CBOM
HAaBBIKU U 3HAHUS.

Bcero mo moxysio 3

16

8

8

Monyns 4. Kelicbl IO COpeBHOBATEIHHO

2 yaca)

1 neratoieit podororexuuke (16 yacos, 8 3ansaTuii Mo

41

Keiic 1. 3axBar rpys3a.
Benenne B Kelic.
ITocTaHOBKa MPOEKTHOM
3aJ1a4H.

YcTHBIM ompoc:

yJanecst JIOJKHBI
MPOJIEMOHCTPUPOBATH
3HAHUST O TOM  Kakue
OCHOBHBIC 3Tambl  paboTHI
IpeAroaraeT 3ToT Keic

[TpakTrueckoe 3aJlaHue:
Boimonaute  keiic "3axsar
rpy3a", pa3paboTaB IUIaH
pelieHusi, coopaB KOMaHy,
BBIOpaB MOJEIb
MaHUTYJISATOpA u
OpraHu30BaB  0€30MaCHYIO
paboty. Takxke OHM JOJKHBI
OBJIAJIETh ~ MHCTPYMEHTaMU
MIPOEKTHOTO YIPABJICHHUS.

4.2

Keiic 1: 3axBat rpy3a -
Pa3pabotka 3 /I-monenu
U 4epTexen

YcTHBIN o1poc:

yuammecs JIOJKHBI
IIPOAEMOHCTPUPOBATH
3HaHUSI O TOM  Kakue
OCHOBHBIE WIaru BKJIKOYAcT
paspabotka 3D-momenmn u
yepTrexen

IIpakTrHueckoe 3aJaHUE:
Pa3zpaborates 3D-monmenu u
YEpPTEXKU NI MPOU3BOJICTBA
JleTaliel MaHUITYJISATOpA.

4.3

Keiic 1: 3axBat rpy3a -
COopka MaHuTynsITOpa

YcrHBIM ompoc:

ydanecs JIOJKHEI
MIPOJEMOHCTPUPOBATH
3HaHHS O TOM  KakHe
KpUTEpUU OBUTH YYTECHBI PU
BEIOODE MO
MaHUMYJSATOpa
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[IpakTuueckoe 3aJaHue:
Cobpatb MaHUITYJISITOP

(pobo-pyky), IPOU3BES
JeTald U COCIUHUB HX C

KBaJIPOKOIITEPOM.

4.4 | Keiic 1: 3axBat rpy3a - VYcrHbll onpoc:
[Ipe3enTanus npoexTa yuarecs JIOJKHBI

MIPOZIEMOHCTPHUPOBATH
3HAHUA O TOM  Kakue
OCOOCHHOCTH paboThI
MaHUIYJIATOpA ObLTIH
MIPOAEMOHCTPUPOBAHBI
[TpakTuyeckoe 3aJjaHue:
IIpencraButhb MIPOEKT
"3axBar rpysa",
MIPOJIEMOHCTPUPOBAB PAOOTY
MaHUMNYJIATOPA U MUJIOTUPYS
KBaJPOKOTITED.

4.5 | Keiic 2: VYcTHbIH onpoc:
AspodoTtocremka - y4daruecs JTOJIKHBI
Beenenue MIPOAEMOHCTPHUPOBATH

3HAHUA O TOM  Kakue
OCHOBHBIE TpeOoBaHuUs
MPEABSBISTIOTCS K
MPOBEICHUIO  BbUIETA |
¢dororpadupoBanuio
MECTHOCTH M OOBEKTOB
IIpakTueckoe 3a7laHue:
O3HakOMHUTBCS € Keiicom
"AspodoTocremka” u
TEXHUYECKUM 3aJJaHUEM.
IIpoBecTn BBUIET M clenaTh
dororpadu MECTHOCTH H
00BEKTOB.

4.6 | Keiic 2: VYcTHBI ompoc:
AnpodoTocremka - yUanmecs JIOJDKHBI
Pa3zpaboTka mapmipyta MPOJIEMOHCTPUPOBATH
nosneTa 3HAHUSA O TOM KakKHe JTarlbl

BKJIFOYAET pa3zpaboTka
Mapuipyra  monera  Jyis
a’poOTOCHEMKHU

[IpakTrueckoe 3a7laHueE:
Pazpabotath MapIipyT
nojera TUTSt
a3po(hOTOCHEMKH.

4.7 | Keiic 2: VYcrHbIl onpoc:
Abspodorocremka - yyarnmecs JIOJDKHBI
dotocremMKa MPOJIEMOHCTPUPOBATh

3HaHUA (0) TOM KaKue
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OCHOBHBIE IIIard BKIIOYAET
nporecc PoTocheMKH

IIpakTrueckoe 3a7aHue:
ITpoBectn  oTocheMKy ¢
IIOMOUIBIO KBAJIPOKOIITEPA.

4.8 | Keiic 2: 2 1 YcTHBII ompoc:
Aspodorocremka - yuanmecs JIOJDKHBI
O6paboTtka poTorpaduit MPOJIEMOHCTPUPOBATH
3HAHUS O TOM  KAaKOBEI
OCHOBHBIE 3Tarbl 00padoTKH
dotorpaduii nocye
a3po(hoTOCHEMKH
IIpakTrueckoe 3aJaHUE:
Ob6pabortats  (oTtorpadum,
co3aarh npoaykT (3D-Typsl,
NMaHOpaMbl) Ha  OCHOBE
CICIIAaHHBIX CHIMKOB.

Bcero mo moxymio 1 16 8 8

Urorosas arrecrauus 4 Ha ycmotpenue nenarora

Beero 68 | 32 32

M0 mporpamme
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COJIEP)KAHUE JOMOJHUTEJBbHOM OBIIEPA3BUBAIOIIEXA ITPOT PAMMBI

«Kypc Ha B3JI1€T: BBECACHHUEC B 0ecCnmuJIOTHbIE AaBHAIIMUOHHBIC B CUCTEMbD»
TEXHHYISCKOMN HaIpaBJICHHOCTHU

5-6 k1ace
Ne HaunmeHnoBanue Onucanne KommnereHnTHOCTHASK
n/n MoayJiei Teopust IMpakTuka TpaeKTopus
(pa3aesioB) M TEM
Monyns 1. Beenenue. Iepsoie maru (16 yacos, 8 3ansTHii o 2 yaca)
MoTuBanmoHHbIH 3HAKOMCTBO C HOJETHBIM | 3HATH: qTo TaKoe
ypok o Tunax bITJIA u | cumynstopom ARA | cUMyISTOpBl  TIOJIETOB, WX
UX IPUMECHCHHH. AgroTechSim, BUJBI, 3a4€M OHU HYXKHBIL.
O0630p COpPEeBHOBAaHMI | HACTPOMKa nyibTa | Bunel  copeBHOBaHUW MO
u npodeccuid, | ympaBieHHs, ocHoBbl | BIUIA. TexHuky
Beenenve B MHp | CBA3aHHBIX ¢ | TexHUKH 0e30macHOCTH. | 0e30macHOCTH, PEKUMBI
11 | BIUIA U | IJIOTUPOBAHUEM IIOJIETOB.
CUMYJISITOPBI BIUTA.
Teopust 0 YMerb: paboTaTh ¢ MyJbTOM
CUMYJISITOpaX U UX yhnpasieHusi, paboTatb C
THIIAX. uHTepdeiicom  cumymsATOpAa,
YMETh HACTpanuBaTh
CUMYJISITOP.
3HAKOMCTBO ¢ | Yopaxuenue o | 3HaTh: KOMITOHEHTBI u
HabopoM [Iuonep | ynepxkaHuio MONOXKEHUS | ycTpolcTBO Habopa I[luonep
MUHHU u ero | B TOPU30HTAJILHOM | MUHM, YCTpPOMCTBa JpOHA B
3HaKOMCTBO ° | xommext MU TJIOCKOCTH enoM TexHuk
Habopom Iluonep YIOULHMH. ’ I ) Y
12 | Musm " HHucTpykTax 1o Oe3omacHoCTH Hpu pabote ¢
' TEXHUKE Habopom [Iuonep munM.
YIpaKHEHUS B
6e30MacHOCTH " YMmeTs: yAEpKUBATh
CUMYJISITOpE
IpaBUIaM MOJIOKEHUE JIPOHA B PEXHUME
JKCIUTyaTaluu B “ropu3oHT”
MIOJIETHOM PEXHUME.
Buner Ypaxkuenue 3HaTh: YCTPOHCTBO 51
KOMIUICKTYIOIUX, WX | «TOPU30HT» - «Pa3BOPOT» | HA3HAYCHHUE KOMIUICKTYIOIIIX
PaGora o | Ha3HaueHue, («xBagpaTt») i pabotTel | Habopa ['eockan Iluonep
XapaKTePUCTHKHU. c JIBYMS CTUKAMH | MUHHU, UX XAPAKTEPUCTUKU U
KOMIUICKTYIOIIIMMHU
13 | npoma " Teopuss o0 MoOTOpax, | yIpaBICHMS. MIPUMEHEHHE.
' P pamax, MOJIETHBIX Ymers: HOJKOHTPOJIBHO
YIpaKHEHUS
— KOHTpOJIJIEpax, IJaTe MPOJIETETh KBaJIpaT B
pacripesieneHus TOPU30HTAJILHOM TJIOCKOCTH,
MUTaHUS. MIOBOPAUMBaTh KBIPOKONITED.
N3ydenne VYopaxknenus o padote ¢ | 3HaTh: BUAbl NIPUEMHUKOB U
sydenne MPUEMHHUKOB U | MyJIbTOM VIPABICHUS U | MEPEIATUYUKOB, ux
N nepeIaTInKOB ux | ukcanuu nemnm. CTPOWCTBO
MPUEMHUKOB, p Hv > ¢ R yerp ’
YCTPOMCTBO, XapaKTePUCTHKH,
1.4 | mepenaT4nKkoB u
XapaKTEPUCTHKH, MIPUMECHEHHE. 3Hath
yIpaBieHUE
POHOM MIPUMEHEHHUE. IIPOTOKOJIBI, €  TOMOUIBIO
Teopus o mynbTe KOTOPBIX TPOUCXOJIUT OOMEH
yIpaBIEHUSI. uHbopmanuen MEXTY
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O3zHakoMIicHHE c epeaaTIuKoOM u
IIPOTOKOJIAMH, c IIPUEMHHUKOM.
NOMOULIbIO  KOTOPBIX YMmerb: MIOJIKJIF0YaTh
IPOUCXOOUT  OOMEH KBaJIpOKONITEp K  IYJbTY
uHpopManuel Mexay YIIPaBJICHHUS.
[epeaaTunkomM u Bnagers: TEXHUKON
IIPUEMHHUKOM yIpaBIeHUs noJjiera c
IIOJIHBIM KOHTPOJIEM I1YJIbTA B
TOPU30HTAIBLHOM IOJ0XKCHUH
C II0OBOPOTaMU U
(buKCUpOBaHHEM IIEITH.
AKKyMyJISATOpBl Ul | YTIpa)KHEHHE 10 | 3HaTh: BUJBI aKKyMYJISITOPOB
BIIJIA, ux BuAbl U | HOBOPOTY IO ABYM OCSAM | (JIMTHO-UOHHBIE, JIUTUEBO-
3apsizKa. 0€e3 moTepu CKOPOCTH. HOJMMEPHBIE),
Teopus 00 XapaKTEpUCTUKH  (BOJIBTAX,
AKKYMYJATOPBl U | HCHOJIb30BAaHUU CWJIy TOKa), UX Ha3HaueHHe
15 | ynmpaxxHeHuss 1O | aKKyMYJISITOPOB. IIPUMEHEHHE, TEXHUKY
MaHEBPUPOBAHUIO 0e3omacHOCTU Mpu pabdoTte C
aAKKyMYJISITOpaMHU.
VYMmers: pa3BoOpaunBaTh
KBaJpoOKonTep 0e3 morepu
CKOPOCTH.
Kawmepa B | YmpaxxHeHue 1o | 3Harb: XapaKTEPUCTUKHU
KBaJPOKOITEPE IIOBOPOTY 110 JBYM OCSAM | Kamep (pa3peruenue,
[Tnonep muHH, ee | 6e3 MOTEPU CKOPOCTH. Y4ETKOCTb ), BUJIbl KPEIJICHUS K
UCIOJIb30BaHUE VIS KONTEpY (pacriuHOBKa),
HaBUTallUU u OCHOBHBIE IIPUHLUIIBI
Hcnons3zoBanue
OoOHapy>KeHUs oOHapyKeHHsI 0OBEKTOB.
16 | X@MCDDI B APOHE M oy oetoB. OcHOBHBIE YMmers: pa3BopadmBaTh
YIIpaKHEHUS 1o
MaHEBPHPOBAHHIO IIPUHLUIIBI KBagpokontep 0e3 moTrepu
oOHapyKeHUs CKOPOCTH U C YBEIUYEHHEM
00BEKTOB CKOPOCTH.
Teopusa o xkamepax B
JPOHAX.
Hatuuku B  BIUIA | [lomer mo  3amaHHOM | 3HATH: BUJIbI JIAaTYUKOB
(akcenepomertp, Tpacce ¢ OTpaboOTKOM | (akcemepomeTp,  THPOCKOTI,
THUPOCKOII, YIPaKHEHU. JaTbHOMED), UX Ha3HAYECHHUE.
Pabota C | najpHOMED). VYMeTb: NPUMEHATb HABBIKU
17 |AarTuKamu Teopus o naT4ymKax. MOJIKOHTPOIBHOTO T0JIETa Ha
MOJIETHBIE Tpacce, BCTPOEHHOI B
YIpaKHEHUS CUMYJIATOP (ynepxuBathb
TOPU30HTAJILHOE MOJIOKEHHE,
[I0OBOpA4YMBaTh KBaJPOKOIITED
0€e3 moTepu CKOPOCTH)
ITpumepsr CopeBHOBaHuE c | Ymers: MOJIKJIF0YATh
Beesente s HUCIIOJIb30BAHUS HOJETOM IIO0 3aJaHHOH KBanpOKoanep no USB «k
BCTPOCHHOT'0 KOJla s | Tpacce W oTpabotkoit | ITnonep-station.
1.8 | MPOTPAaMMIPOBATH aBJIeHUsA QKHEHHUU ( ¢ | Ymers HCIIOIb30BATh
e JpOoHa u | VP yip .
KBaJPOKOIITEPOM. UCIOJIb30BAHUEM BCTPOEHHBIN KOJ TUISL
COpPEBHOBAHUS .
OCHOBHbIE  KOMAaH/bl | IPUMEPOB  3a/laHUIl ¢ | yIpaBiIeHUs KBaJIpOKONTEPOM
JUIS ynpaBzaeHus | copeBHoBaHMil BILJIA)
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KBaJJPOKOIITEPOM YMeTh: MPUMEHSTh HaBBIKU
ABTOHOMHO (c MOAKOHTPOJIBHOTO TOJIETa Ha
MIOMOIILIBIO Tpacce, BCTPOEHHOM B
BCTPOEHHOI CUMYJISITOP (ynep:xuBaTh
MPOTrPaMMBl). TOPU30HTANILHOE TIOJIOKEHUE,
MMOBOPAYMBATH KBAJPOKOIITEP
0e3 TMOoTepH CKOPOCTH) C
y4eTOM OTPaHUYEHHOTO
BPEMEHH, C HCIIOJIb30BAHHEM
IPUMEPOB 3a/laHui c
copeBHoBaHuM BILJIA.
Monyns 2. [Tonetst Ha I'eockan-Munu (16 yacos, 8 3ansTuii mo 2 yaca)
Brenenue B | PaccmoTrpenue [ToaroroBka k mepBoMy | 3HaTh: TEXHUKY
II0JIETBl HAa JPOHE | TEXHUKU 3aITyCKy: IPOBEPKA Y3JI0B | 0€30MacHOCTH MPH MOJIETe Ha
[Muonep-Munu  u | Ge3omacHOCTH IIpU | YOpaBJCHHUS, KBaJIpOKOIITEpPE,  AJITOPUTM
TEXHHUKa padoTe ¢ IPOHOM. MOJIKIIIOYEHUE 3aIycKa JpoHa.
0€30MacHOCTH OO6yuenue aKKyMYJISITOpA. YMeTh: 3amyckarb BHHTHI,
2.1 UCIIONIb30BaHUIO0 4YeK- | [IpoOHBIN  3amyck 0e3 | MEHSATh aKKyMYJIISTOP.
JICTOB nepen | B3nera Uig  OTpabOTKHU
MIOJIETOM. PHCKOB.
O3HakomieHuE c
QITOPUTMOM  3aIycKa
JpOHA.
OcHoBHBIE Baner: uzyuenue | Mzyuyenue OCHOBHBIX | 3HaTh: HA3HAUYEHUE CTHUKOB Ha
MaHEBpbI:  B3JIET, | POLEAYPbI B3JIETA | YNPAKHEHUM: B3JIET, | MYJbTE.
BHCEHUE, MOCaIKa | JIPOHA, BKJIIOYAs | BUCEHUE, MOJIET B 30HE | YMETh: MOAHMMATH JAPOH B
IIPOBEPKY MUJIOTaXka. BO3/YX, yAEPKUBATH
OKpY’Karolie TOPU30HTAILHO B  PEXHUME
00CTaHOBKH, ypOBHS “BuceHue”, obecrieunBaTh
3apsiga  Oaraped U MOCAJIKY.
29 CTaOMIIBHOCTHU
COEIMHEHUS c
YIPaBJISIOIUM
YCTPOKCTBOM.
Bucenue: o0bsicHeHUE
OCHOBHBIX TIPHUHIIUIIOB
yAepKaHUsg JIpOHA B
BO3yX€ Ha OJIHOM
MECTe.
OcHoBHbIE JBwxenue  Broepen- | YnpakHeHUs Ha | 3HaTh: Ha3HAUYEHUE CTHUKOB Ha
MaHEBPBHI: Hazaj U BJIEBO- | ABMKEHME BIEpeA-Ha3all, | MyJbTe.
JBUKEHUE BIIEpEA- | BIPABO: oOyueHue | BIEBO-BIPABO, U | YMeTb: MmogHuMath ApOH B
03 | Hasam, BJIEBO- | YIPABJIEHUIO JPOHOM | MOCIEAYIOUIas MOcaaKa. | BO3IYX, o0ecreynThb
BIIPaBO, MOCAJIKa B pa3IUYHBIX yIOpaBJI€HHE TMpU  TOJIEeTe
HaIPaBIICHUSIX u BIIEpe/I-Ha3aJ], BJIEBO-CIIPABO.
NOCIEYOIas YMeTh: MIaBHO HAXUMATh Ha
1ocajKa. CTUKHU
Nzyuenue Cumynstop [IpakTuueckue 3aHsATUA B | 3HATh: HA3HAYEHUE CTUKOB Ha
OCHOBHBIX "KBangpat": CUMYJISITOpE JUISL | TIyJIBTE.
2.4 | MaHEBPOB: MaHEBp | OOBSCHEHHE 0TpabOTKH HaBBIKOB | YMETh: HCIOJIb30BATH IYJIbT
«KBazpaT» BO3MOXHOCTEH MUJIOTHPOBAHUS U | I yIOep)KaHWs JIpOHA B
NPUHIMIOB  paboOThl | MAaHEBPHPOBAHMUS. TOPU30HTAIILHOM MOJIOXEHUN
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CUMYJIITOpa Ui B BO3JlyX€ U NEpeMElICHUs

OTpabOTKH  HAaBHIKOB JpOHA MO KBaJApary.

MUJIOTUPOBAHUS u

MaHEBpUpPOBaHHUA 0e3

pUCKA  TOBPEXKACHUS

JpOHa.
N3yuenne [lomer mo  kpyry | Iloser nmo kpyry XBocToM | 3HaTh: pEBEPCUBHOE
OCHOBHBIX XBOCTOM K  cebe: | k ceOe, BUceHHe OOKOM K | Ha3HAYCHUE CTHKOB,
MaHEBpOB:  IIOJIET | IPaKTHUKA cebe. COOTHOLICHUE CTUKOB MEXIY
[0 KPYr'y, BUCEHHUE | MAHEBPUPOBAHHUS co0oi mpu mosere “XBOCTOM K

«OOKOM»

JPOHOM IO KpYry ¢

cebe” 1 “00KOM K cebe”.

25 OpHUEHTAIeH XBOCTOM Ymerb: [OZIKOHTPOIILHO
K TTUJIOTY. Bpamarh JIPOH BOKPYT CBOEH
Bucenne OokoM K ocu IS 0€e30I1acHOr0
cebe: oTpaboTKa yIpaBIEHUS UM B pPa3HbIX
HABBIKOB  YyAEpKaHUs MOJIOKCHUSX.
IpOHa B  BO3IYyXe
OOKOM K MUJIOTY.
N3yuenue [Toner B3am-Bmepen u | [lomer B3ag-Bnepen u | 3HATH: PEBEPCUBHOE
OCHOBHBIX BJIEBO-BIPaBO OOKOM K | BJIEBO-BIPABO OOKOM K | Ha3HA4YeHHUE CTHKOB,
MaHEBpOB:  MoJeT | cebe:  mpakTHueckoe | cebe, MOCTIeIYIOIAsl | COOTHOIIEHHE CTUKOB MEXIY
BIIEpe/I-Ha3a]] U | 3aHsATHE 1o | mocajka. co0o¥ mpu moeTe “XBOCTOM K
2.6 | BIEBO-BIIPABO VIIPaBICHUIO JIPOHOM cebe” u “0oKkoM K cebe”.
«OOKOMY, TTOCaaKa | B Pa3IUYHbBIX YMeTh: 6e30MacHO yIpaBisTh
HaIpaBJICHUSAX u JIPOHOM B pa3HbIX
MOCIEyOIas MOJIOKEHHSIX
1oCaJIKa.
Nzyuenue ManeBpupoBanue B | [lonoca nmpensTcTBuii anst | 3HaTh: aJITOPUTMBI  00NETa
OCHOBHBIX POCTPaHCTBE: OTpabOTKH TPENSITCTBAN
MaHeBpOB: Mojoca | OOyueHHe Y4YEHUKOB | MaHEBPUPOBAHMS u | YMeTb: obnerathb
MPENSITCTBHNA MaHEBPHUPOBAHUIO TOYHOCTH TIOJIETA. MPESTCTBHS
2.7 JPOHOM BOKpYT Brnaners: HaBbIKAMU
TPETSITCTBUN TSt yIIpaBJICHUS] KBaAPOKOIITEPOM
pPa3BUTUSL  TOYHOCTHU npu obsiete  MPEnsTCTBHM,
noJjera. HaBBIKAMH YIIpaBICHUS
JPOHOM Ha PAaCCTOSTHUU
Nzyuenne OObenuHeHue  BceX | 3aBeplIaroliee 3aHsATHE, | 3HAaTh: aJITOPUTMBI  o0Jera
OCHOBHBIX NOJYYECHHBIX HaBBIKOB | [JI6  YYEHHKH  MOIYT | IPEemsTCTBUHA
MaHEBpOB: TOJIOCA | B COPEBHOBAaHWU Ha | MPOJEMOHCTPHPOBATH YMeTs: obneraTh
NPensTCTBUNA nojoce TMpensTCTBUIl | cBOU HaBBIKU U | IpensTCTBUS Ha BpeMs
(copeBHOBaHWE Ha | UIi  JEMOHCTpAIMM | COPEBHOBAThCS ~ MEXAy | BrmameTs: HaBBIKAMHU
28 BpeMs) JOCTUTHYTBIX co0oil. yIIpaBJIeHUs KBaJPOKOIITEPOM
PE3YJIbTaToB " npu  o0Nere  TPENsTCTBHH,
pa3BUTHSI KOMaHIHOTO HaBBIKaMH yIIpaBIICHUS
ayxa. JIPOHOM Ha PAaCCTOSHUH, C
y4eToM OIpaHUYEHHOTO
BpEMEHH, Ha  IpHUMepax
Kelcax COpEeBHOBAHUM.
Monynb 3. Cumynstops! (16 gacos, 8 3aHsaTHi 1Mo 2 yaca)
3HaKOMCTBO c | O630p u BBenenue B | Pabora ¢ cumynstopom | 3HaTh: UHCTPYMEHTHI
3.1 | cumymnsaropom ARA | mup oecrunotHeix | ARA AgroTechSim ans | cumymstopa TUIsL
AgroTechSim u ero | neraTenpHbIX CUMYJISILUU BIUIA. | monenupoBanust Tpacc,
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(HYHKIIMOHATEHBIM
Y BO3MOXHOCTSIMH

anmapatoB  (BITJIA),
UX TpUMEHEHHE B
CEJIbCKOM  XO3SIHCTBE,
KapTorpaguu u T.1.

[Toka3 ¢pyHKIIMOHATBHBIX
BO3MOKHOCTEN

cuMmyisitopa, pabota c
uHTEepdeiicom, co3nanue

byHKIUY,

CIICHapHeB MOJIeTa.
YMeTs: paboratb c
uHTEepEiicoM  cUMyIATOpA,

pUMEpPbI

Tpacchl H J00aBJIeHHUE | TOOABISTH OOBEKTHI
00BEKTOB.
Pabota ¢ | Bunsl u | Pabora ¢ cumynsatopoM | 3HaTh: CLIEHapUu
CUMYJISITOPOM: (GyHKIMOHATIbHbIE JUTS BBIOOpA | MPOXOXKAEHUS Tpacchl. Bubl
BBIOOD 0COOCHHOCTH MYJIBTUPOTOPHOTO BIVDIA wu  ocobeHHocTH
MYJIBTUPOTOPHOTO | MYJIBTUPOTOPHBIX BIIJTA u npoxoxuneHue | paboThI C HUMU B
3.2 | BIUIA u | BIUIA. TrOTOBOM TPACCHI. CUMYJISITOpE.
IIPOXOK/ICHHE YMeTb: OCYILECTBJIATh IOJET
rOTOBOM Tpacchl II0 Tpacce, BCTPOCHHOW B
CUMYJISITOD, Ha BITJTA
BBIOPAHHOTO TUTIA.
PenaktupoBanue Bunst u | PenaktupoBanue 3HaTh: CLIEHapuH
TOTOBOM KapThl sl | QYHKIIMOHAIIbHbIC rOTOBOM  KapThl  MOJ | MPOXOXKJAEHUS Tpacchl. Bumbl
3a7laHHBIX 0COOCHHOCTH 3aJJaHHbIE ycnoBus, | BINIA u  ocobenHoctu
ycroBwid:  BbIOOp | camoneTHbIX bITJIA. BBIOOD CaMOJIETHOTO | PabOTHI C HUMH B
3.3 | caMoJIeTHOTrO BIIUTA u npoxoKIeHHUE | CUMYIISATOpE.
BIUTA u Tpacchl Nel YMeTh: OCYIIECTBIIATH IOJIET
IIPOXOK/ICHHE [0 Tpacce, BCTPOEHHOH B
Tpacchl Nel CUMYJIATOD, Ha BIIJTA
BbIOPAHHOI'O TUHA.
Penaktuposanue Bunel u | PenakrupoBanue 3HaTh! BO3MOYKHOCTHU
TOTOBOM KapThl 1S | (GYHKLMOHAIIbHbIE rOTOBOMl  KapThl  MOJ | pedaKTUPOBAHUS TOTOBBIX
3aJJaHHBIX 0COOEHHOCTH 3aJJaHHbIE YCIIOBUS, | TpAcC VIS TOJETOB, (QYHKIIMA
ycioBuii:  BbIOOp | rubpuaHbix BITIA. BBIOOD TMOPUAHOTO | CUMYNATOpA Uil  CO3AAaHUA

34 rudpuanoro BITJIA BIUTA u npoxoxpaeHue | oObEKTOB U MPEMSTCTBUA.

U I[POXOXKIEHHUE Tpacchl Ne2 YMeTh: BHOCUTh U3MEHEHHS B
Tpacchl Ne2 TrOTOBYIO Tpaccy (A00aBisITH

OOBEKTBl M  MPENATCTBUSA),

BBITIOJHATh MoJIET o

MOJIU(UIIMPOBAHHON Tpacce.
Co3znanue [Tpunuunsr co3nanus | Co3naHue CcOOCTBEHHOW | 3HATH: WHCTPYMEHTBI
COOCTBEHHOM COOCTBEHHOM  KapThl | KapThl MOJ  33/IaHHBIE | CUMYJIATOpA I  CO3JAaHUsA
KapThl Juid | Uik Tpacchl.  Buael | yciosws, BBIOOp | COOCTBEHHOM Tpacchl (KapTbl
3aJJaHHbIX BIUUTA, BcTpo€HHBIE B | MYJIBTUPOTOPHOTO JUIs TIOJIEeTa).

3.5 | ychoBuit:  BBIOOp | cHUMyIISITOD, u3 | BIUIA u npoxoxneHue | YMeTs: CO3/1aBaTh

MYJBTUPOTOPHOTO | OCOOEHOCTH JUISL | Tpacchl COOCTBEHHYIO Tpaccy Jjs
BILIA U | IIOJIETOB B M0JI€Ta, BBIIOJIHSATH MOJET 110
IIPOXOXKIEHUE CUMYJISITOPE. naHHon Tpacce Ha bBAC
Tpacchl BBIOpAHHOTO THUIIA.
Co3znanune [Tpunmunsr  co3nanus | Co3nanue COOCTBEHHOM | 3HATH: MHCTPYMEHTHI
COOCTBEHHOM COOCTBEHHOM  KapThl | KapThl MOJ  3a/laHHbIE | CHMYJIATOpa ISl  CO3JaHUs
KapThl Ui | U1 Tpaccel. Bupsl | ycnosus, BBIOOp | COOCTBEHHOW Tpacchl (KapThl
3aJaHHbBIX BIIJIA, BcTpoennsie B | camonetHoro BIIJIA w | s monera).

3.6 | ycmoBuit:  BBIOOp | CHMYJATOD, 13 | IPOXOXKIEHUE TPACCHI YMmers: CO3/1aBaTh
CaMOJIETHOTO ocobeHocTn JUIst COOCTBEHHYIO Tpaccy uid
BIUIA U | IIOJIETOB B I10JIETA, BBIIOJHATH MOJET 110
MIPOXOKICHHE CUMYJISATOpE. naHHon Tpacce Ha BAC
TPacchl BBIOPAHHOTO TUTA.
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Cosnanue Bmusauane noromseix | Co3maHnue CcOOCTBEHHOU | 3HATH: WHCTPYMEHTHI
COOCTBEHHOM YCIIOBMM Ha IIOJIETHI | KAPTBI C  OMYJILUEHN | CUMYJIATOpA UL
Kapthl ¢ smyssinuen | BITJIA. OTr'OJHEBIX YCJIOBUH, | MOJIEIUPOBAHUSL  TOTOJIHBIX
IIOTOJTHBIX BBIOOp MYJIBTUPOTOPHOTO | YCIOBUI
YCIIOBUH:  BBIOOD BITVIA wu npoxoxzaeHue | YMeTh: MOJEJIUPOBATH
3.7 | MY/ILTHPOTOPHOTO Tpacchl IIOTOJIHBIE  YCIIOBUSL UL
BITJTA u COOCTBEHHOM TPaccChl.
IIPOXOXKJICHUE YupaBiath JIPOHOM B
Tpaccel CUMYJIATOPE IIPH  Pa3HBIX
IIOTOJHBIX  YCIIOBUSAX  Ha
cOOCTBEHHOM Tpacce (Ha THIIE
BAC 1).
Co3nanue Bnusnue noronneix | Coznanue coOCTBEHHOM | 3HATh: UHCTPYMEHTBI
COOCTBEHHOM YCIOBUM Ha TMOJETHI | KAPTBl C  OMYJBILUEH | CHMYJIATOpa ULt
KapThl ¢ amyJiauuei | BIUIA. [IOrOIHBIX YCIIOBUM, | MOJEIUPOBAHKUS  IOTOJHBIX
IIOTOJTHBIX BBIOOD TMOPUAHOTO | YCIOBUM
yCIIOBUI:  BBIOOD BIUIA u npoxoxiaeHue | YMeTs: MOZEIIUPOBATh
38 rudpuHoro BITJIA Tpacchl OT'OJTHEIE yCIOBUSA I
U TIPOXOXKICHHE COOCTBEHHOM TPAacCBHI.
Tpacchl Ynpasiate JPOHOM B
CUMYJISITOPE IPU  pa3HbIX
IIOTOJIHBIX  YCIIOBUSIX  Ha
coOcTBeHHOW  Tpacce. (Ha
tune bAC 2).
Monyns 4. [TonroroBka k CopeBHoBanusIM (16 yacoB, 8 3anatuii o 2 yaca)
IIpaktuka moneroB | Benenne B mup | KBanudukanuonusie 3HaTh: BHUJbBl COPEBHOBaHUI
BAC cnoprtuBHOro | OECIMIOTHBIX BouleTbl B mojietHoM | mo BITJIA. Buawsl 3amanwii,
THUIIA. JIETaTEJIbHBIX CUMYJISITOpE JUIS | BUZBI IIPaBUJI/TIOT0KEHU I
Keamugukanuonn | anmapatoB  (BIIJIA), | TpeHHpOBKHU ynpaBiieHUsl | COPEBHOBAHHI/XaKaTOHOB.
ple  BBUIETHI B | 0030p BHJIOB u | bIUIA croptuBHOro | Bragers:
MIOJIETHOM IpUMEHEHHE B | TMHA HaBbIKaMU MPOXO0XKICHUS
CUMYJIATOpE. CIIOPTHUBHBIX [TpoxoxxaeHue Tpacchl Ha | Tpaccbl ~ Ha  Bpems  (C
41 MEPONPUATHAX BpeMs (c | ucnonp3oBaHuEM
UCIOJIb30BAHUEM yrpaxHeHuit u3 moayns 1):
YIOpaXHEHUH W3 MOAYJS | KOJIBLO, MIPETSATCTBHE,
1): KOJIBIIO, MPEMSITCTBHE, | TOPU3OHT.
ropu3oHT. OpueHrtanus, | YMeTb: BBINOJHATh 3a/laHus
IIOMCK  LI€JM, HaBBIKH | THIIOBBIX KElCOB
HaBuranuu. Otpabotka | copeBHOBaHui BITJIA
KEHCOB COPEBHOBAHUM.
[Ipaktuka noseroB | OcHoBbl ynpasieHus | [Ipogomkenue 3HaTh! BUJIbI
BAC crnoptuBHOrO | M MaHEBPUPOBAHMS | KBATH(DUKAIIMOHHBIX KBaTU()UKAITMOHHBIX
THIIA. cioptuBHbIMU BIIJIA | BBUIETOB B IOJIETHOM | IIOJIETOB, IIPUMEHUMOCTD
KBanmudukayonxn CUMYJIATOpE st | BIDUIA B pa3sxHbIX
ble  BBUIETHl B 0TpabOTKH HaBBIKOB | Ipodeccusix, OCHOBHBIE
4o | TONETHOM YIIpaBJICHUS AJITOPUTMBI BBITTOJIHEHUS
CUMYJISTOpE. [TpoxokaeHue TpacCchl HAa | YIPABICHCHUN B
BpeMs (c | kBamM(UKAITMOHHBIX
UCTOJIb30BAHUEM BbUIETAX.
yIpaXXHEHUH W3 MOAYNs | YMETh: IIPOBOJIUTH
1): KOJIBIIO, IPEMATCTBHE, | KBATM(PHUKALIMOHHBIE MTOJIETHI
ropu3oHT. OpueHranus, | B CUMYJIATOpE (c
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MOUCK  LENIM, HAaBBIKU | UCIIOJIb30BaHUEM KEHCoB,
Hapurauuu. OtpaboTka | MPUOIMKEHHBIX K peaJbHbIM
KEMCOB COPEBHOBAHUM. CUTYaLUsIM).
[IpakTuyeckue [TpakTryeckoe [TpoxoxxaeHue Tpacchl Ha | 3HATh: 0COOEHHOCTH
TIOJIETHI Ha | IPUMEHEHUE HABBIKOB | KBajgpokonTepe [IMoHEep | MpoXOoXKAEHUS  TpacChl  C
CIIOPTUBHBIX ynpasienus BITJIA MUHH: BBITIOJIHEHHUE | KOJIbLIaMU
KBaJPOKONTEPAX. IIPOJIETa Yepe3 KONbLO € | YMETh: IpoJIeTaTh Tpaccy ¢
[Ipoxoxnenue MIOMOILIBIO TOTOBBIX | KOJIBLIAMH.
4.3 | Tpaccsr: IIPOJIET KBaJIPOKONTEPOB
yepes KOJIBIIO (ITmonep MuHM)
(ucronb3yst
TOTOBBIN
KBaJPOKOITEP
«IInonep MuHI»
[IpakTrueckue Wzydenne cioxsbiX | OTpaboTKa yrnpaxHeHH | YMETh: MPOJIeTaTh TPacCy C
TIOJIETHI Ha | MaHEBPOB U | COPEBHOBAHMIA B | BHIMIOJIHEHUEM pa3BOpOTa Ha
CHOPTUBHBIX yIpaBJIeHUE B | CUMYIISITOpE: 180 rpamycoB, BBIXOJIUTH KB
KBaJPOKONTEPAX. pa3IMYHBIX TMOJICTHBIX | BBIOJHEHHE pPa3BOpPOTa | KPyTOE€ MUKE M BHIXOIUTH U3
[TpoxoxneHue CUTYAIHSIX Ha 180 rpajycoB, | KPyTOro muke (B CUMYIATOpE
TPaccel: Pa3BOPOT BBIXOJWTh KB KpYyTO€ | U npu noJere Ha
44 |H2 180, nonet BHU3 NUKE ¢ BBIXOAUTH W3 | KBaAPOKONTEpEe B 30HE
M0  TOPU3OHTAIU KPYTOTO TIHKE. IIOJIETOB).
(MUKUpoBaHUeE,
BBEIXOJI u3 [IpoxoxxneHue  Tpacchl:
MTUKUPOBAHMS) - BBITIOJTHEHHE  Pa3BOpOTa
KaK B CHUMYJSTOpE, Ha 180 rpagycos, moiser
TaK ¥ Ha OTKPBITOM BHM3 (IMKE) U BBIXOJ W3
TUIOIIAJIKE TTUKE
[IpakTnueckoe OcHOBBI coopku | [Ipaktuka 1o cOopke | 3HaTh:  BHJABI  CHUTYalHii,
3aHATHE 10 COOpKe | KBaJpOKoITepa U3 | KBaJpOKONTEpa: YUEHUKHU | TpeOYIOIUX PEMOHTA, PUCKH,
KBaJ[pOKONTEpa M3 | TOTOBBIX cobuparot CBOH | OCHOBBI TEXHHKH MaHKH.
TOTOBBIX KOMILIEKTYFOIIIUX COOCTBEHHBIH YMerTs: cobuparb
KOMITJIEKTYFOIITIX KBaJIPOKOIITEP U3 | KBaJpOKOIITEp,  MPOBOJIUTH
TOTOBBIX HECJIOKHBIA PEMOHT, MasATh.
KOMIUTEKTYFOTIINX
COopka W3  TOTOBBIX
KOMIUTEKTYFOTIINX
(MIpUMEpHBIH CIIHUCOK):
Pama xBampokxontepa (1
45 KOMIUIEKT) - [lon€rHbit

koHTpoJutep BeeRotor F3
1 wmwr) - Ilnara
pacmpeneneHus MUTaHus
PDB F3 (1 mr) - ESC-
perynstopel BLHeli 30A
(4 wr) - Moropsl
6eckosuiekTopHsle  DYS
(4 ) - [Mpuémunk FS-i6
- Ilponmemnep (4 ) -
lalika s KperuieHuUs
npornemwiepa (4 wr) -
HaGop kpemexeit st
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pambl (1 KOMIUIEKT) -
HaGop miecTurpaHHuKOB
(1 xomrutexr) - [lasbHUK
(2 wr) - Habop npoBo10B
tama  mama-mama (1
KkomIuiekT) - @uroc (1 mT)
- [Tpumoii (1 )

[IpakTHueckoe [Tponomxenne ocHoB | [Ipomomkenue  paboOThl | 3HaTh: OCHOBBI IPOIIUBKU
3aHATHE 10 cOOpKe | cOOpKH U | Haj cOOpKO# | TIOJIETHOTO KOHTpOJIIEpa
KBaJpOKOIITepa M3 | KOHCTPYKLMH KBaJIPOKOIITEpa: YICHUKH | KBaJPOKONTEPA B HECKOJIBKUX
TOTOBBIX KBaJIpOKOIITEpa 3aBepmatloT  cobopky u | I1O.
46 | KOMIUICKTYIOIX TOTOBSITCS K UCIIBITAHUSM | Y METh: cobuparh
KBaJIpOKOIITEp,  NPOBOJUTH
HECJIOKHBI DPEMOHT, MasTh.
Jenarb IIPOLIUBKY
KBaJpOKOIITEPA 1o
OIIPEAEICHHOMY aJITOPUTMY.
[IpakTnueckoe OcHoBbl pemoHTa u | IIpakTukym mo pemonty | 3HaTh: Th npu pemoHnre, Kak
3aHATUE 1o | 00CITyKUBaHUS JPOHOB: YUYEHUKHU | paboraer MYJIbTUMETD,
PEMOHTY IPOHOB JPOHOB U3y4aroT OCHOBHBIE | MIOPS,AOK ~ PEMOHTA,  BUbI
IPUHLMIIBI  PEMOHTAa U | PEMOHTA.
IPOBOASAT TMPAKTUYECKUE | YMETh! aHAJIM3UPOBATh
4.7 paboThI [IPUYMHBI [TOJIOMKH.
3amMeHa  NpONeNIepOB, | YMETh: IPOBOAUTH 3aMEHY
3aM€Ha  aKKyMYJSTOpa, | IpOINELIEpOB u
TEXHWKa O€30MaCHOCTH | aKKyMYJISITOPOB M JIPYTUX
IpyY pPEMOHTE. PEMOHT | KOMIUIEKTYIOIIHX.
(OMHUHT) MyJbTA.
[IpakTnueckoe IIponomxenne Ttemsl | IIponomxkenne 3unarb: Th mpu pemoHTe, Kak
3aHATHE II0 | pEMOHTa U | IpaKTUKyMa [0 PEMOHTY | paboTaer MYJIbTHUMETD,
PEMOHTY JIPOHOB 00CITy>)KUBaHUS JIPOHOB: YUEHHUKH | OPSIIOK  PEMOHTA,  BHJIbI
JIPOHOB. pelaroT  33Jadd [0 | PEMOHTA, IpaBUia HACTPOUKH
00CITy>KHBaHUIO U | KaMepsbl.
PEMOHTY JApPOHOB TOA | YMETH: aHAJIM3UPOBATh
48 PYKOBOJICTBOM IIPUYUHBI [TOJIOMKH.
IIPENoIaBaTelsl. VYMeTh: HacTpanBaTh Kamepy,
Hacrporika KaMmepsl | CUTHaJI, yroi HAaKJIOHA
(HacTpoiika dokyca, | kamepbl. Ilasgte mpoBoaa,
CUTHAJIa, YIJla HaKJOHA). | PEMOHTHPOBATh MOTOPUYHUKH.
PeMoHT MOTOPUYHUKOB.
[Taiika TPOBOJIOB
(mpoBOJ IUTaHUs)
Hrorosas Ha ycmotpenue negarora
aTTecTanus
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COJEPKAHHME JJONTOJTHUTEJBbHOM OBIIEPA3BUBAIOIIEN
PO PAMMBI

«Kypc Ha B3JI1€T: BBCJICHHUEC B 0eCIMJIOTHbIE ABUAITHOHHBIE B CHCTEMbI»
TEXHHYICCKOMN HaIpaBJICHHOCTHU

7-9 kaace
Ne HaumenoBanue moay.Jiei Onucanune KoMIeTeHTHOCTHAA
/i (pa3nesioB) U TeM Teopus \ IIpakTuka TPaeKTOPHUA
Moayis 1. 3/I-monenupoBanue (16 yacos, 8 3aHsaTuii Mo 2 yaca)
O0630p OCHOBHBIX | Yrpa)kHeHHUss 1O | 3HaTh: OCHOBHBIE OIEpPALUU
IIPUHLIUIIOB 3D- | ocBoeHuHIO U WHCTPYMEHTHI B
OcHOBBI 3D- | momenupoBaHus, OCHOBHBIX KOMITAC-3/1; nexapToBy
MO/JIEJINPOBAHUS B | 3HAKOMCTBO C | MHCTpYMEHTOB U | CUCTEMY KOOpJUHAT.
[IPOrPaMMHOM  KOMILIEKCE | MPOrpaMMHbBIM onepauuii B CAIIP, | YMers: ctpouts 3/[-Monenu
11 KOMITAC-3D: 3HaKOMCTBO | KOMILIEKCOM CO3JIaHUE TPOCTBIX | JETaNei
' ¢ unrepgeiicom, ocHoBHble | KOMITAC-3D u ero | reoMeTpu4ecKux
MHCTPYMEHTBI U ONEpalluU | HHTEpPEHcoM. bopm.
(mpaKTHYECKHE YK KOMITAC-3D
YIIPaKHEHUS ) v22. 3D-
MOJIETIMPOBaHKE
i 3D-nievatu
N3zyuenue ocHoBHBIX | Co3nanue 3D- | 3nars: UHCTPYMEHTbI
MIPUHIIAIIOB MOJEH pambl | MacmTabupoOBaHUs,
CO3/JaHUS 3D- | kBagpokonTepa  C | 0a30BbIC OCHOBBI
1o | Cosnamue 3D Monenu pambl | mozienei, HCIIOJIb30BaHUEM METPOJIOTHH
KBaJIpOKONTEpa cneuupuka UHCTPYMEHTOB VYmers: 3]I-Moziens pamsl,
MO/IEJINPOBAHUS KOMIIAC-3D. UCTIONb3YS TOTOBBII
pambl JUIs pedepenc (c pasmepamu)
KBaJIpOKONTEPA
Paccmotpenue Co3znanne 3D- | 3Harts: UHCTPYMEHTBI
BaXHOCTH  3alllUThI | MOJIEIM  3allUTHl | MACIITAOMPOBAHHUS,
NpONEeIepoB Ui | MIPONEUIepoB, yueT | 0a30Bble OCHOBBI
0€3011aCHOCTH u | ocoOeHHOCTEH METPOJIOTHH
IIpoeKTHpOBAHEE  3ANTHTHL JIOJITOBEYHOCTH KOHCTPYKLIUH. YMmers: 3/I-mMonenb
13 | nponemrepos s | KBaApOKoNTepa [PONEIUIEPOB,  MCTIONb3YA
KBAIPOKOLITEDa rOoTOBBI  pedepeHc  (c
pa3mepamu)
YmMmerb
UCIIOJIB30BaTh TBOPYECKH
oJaXo/a B obnacTu au3aiiHa
(mpomesniepon)
OO6cyxnenue Co3znanne 3D- | 3Harb: yTO Takoe cOOpka B
C6opka 3D-moxen npowecea cOopku | cOopKu KOMITAC-3/] u uem oHa
14 | xsagpoxorrepa s 3D-moneneit B | KBaJIpOKONTEPA, OTIIMYAeTC OT  JeTaJIeH.
OTHIETBHBIX KOMITOHEHTOB cOopKy o0beTMHEHNE OcCHOBHBIE =~ UHCTPYMEHTHI
KBaJ[pOKONTEpa paHee CO3JaHHBIX | pabOTHI B cOOpKe.
Mozenen
[Ipumenenne Ttekctyp U | Benenue B | [Ilpumenenue 3HaTh: OCHOBBI HAJIOKEHUS
15 | pennepunr B 3D- | TeKCTypupOBaHHE H | TEKCTYp U | TEKCTYp U peHepUHTa
MO/JIEIMPOBAHUH PEHIIEpUHT 3D- | pennepuHT
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IToaroroBka moxmeneit k 3D

MojieJieil, OCHOBHBIE | CO3/IaHHBIX YMeTh: Ha3HaUaTh MaTepHall
TIPUHIIUIIBI Mojeneit B KOMIIAC-3/1,
KBaJJpOKOIITEpa UCIIOJIb30BaTh npyrue
CAIIP nna  HanoXeHUs

TEKCTYP.
OcHoBuble  atansl | [logroroska 3Hath: pasHble (QopmaThl
IIOAITOTOBKH 3D- | momeneit k3D | ¢aimoB  gma  3/[-mewarw,
MOJIeJICH K TIeYaTH Ha | reyaTH, HacTpoiika | mHcTpymeHToB  Ultimate-
3D-npunTepe 1apaMeTPOB U1 CURA  (mepeBomy  3/I-
ONTUMAJILHOTO Mozaenu B (dopmar (aitia
KadecTBa st 3)[-mewatu.  Bugael

IJIaCTUKA U UX pa3JIndHs.

1.6 | neuaru: MPOBEPKA YwMmetb: roroButh 3J[-neranu
TOTOBHOCTHU U ONTUMU3ALIUS K TIeyaTu (Ha MpuUMepe
JeTanen KpEIUICHUs
KPBIIIKA K pame),
OCYLIECTBIIATh BBIOOD
MaTepuana (rutactuka),
IPOBOAMTH HAcTpoilky 3/I-
IpUHTEpA.
O3zHakomiieHHe c | Iledats co3gaHHbIX | 3HATh: AJITOPUTM 3allycKa U
MPOIIECCOM 3D- | momeneit nHa 3D- | paGotel ¢ 3/[-mpuHTEpOB,
reyary, IIPUHTEPE, ycrpoiictso 3 /[-npunTepa,
MaTepuariaMu U | KOHTPOJb Iporiecca | YMeTh IPOBOJIUTH
. 0COOEHHOCTSIMU npoHUIaKTHIECKUE
[IpakTrueckoe 3anstue: 3D-
. paboThI c 3D- npoueaypsl (UUCTUTH CoILIa
17 | eTare Mozeien © MIPUHTEPOM CaMOCTOSITEINIbHO);
HCIOJIb30BAHUEM 3D-
— OCYILIECTBIISATh IeYaTh;
YMETh YUCTHTH MOJEIh OT
“nopuepxex’”. VYMeTh
HacTpauBaTh TOJIITHY
MOJIEPIKEK 5 CIIOU
3aI0JIHEHUSL.
3HAKOMCTBO ¢ | Usrorosnenne 3uate: Th mpu paGore ¢
JIa3epHBIM I'PAaBEpOM | JeTajeit Ja3epoM, Kak 3alycKaTh
W3roroBnenue paeraneii ¢ | u dpe3epoM, | KBaIpOKONTEpa Ha | Ja3epHBIN rpasep.
1g | momomEo JIA3€PHOTO | BO3MOXHOCTHU U | Ta3epHOM TpaBepe | YMETh: pa60TaTL_ ¢ IIO
' rpaBepa U (PE3CPHOTO | OrpaHUUECHUS WIN dpesepe, | (Corel Draw), Solid Edge,
CTaHKa JTAaHHBIX TEXHOJIOTUH | KOHTPOJb Ka4eCcTBa | YMETh HaCcTpauBaThb
U3TOTOBJICHUS MOIIIHOCTb pe3Kku u
napamMeTpsl Pe3KH.
Monyns 2. Coopka kBagpokontepa (16 dacos, 8 3ansaTHii 110 2 yaca)
Ompenenenne  1enet  u | Onpenenenue nener | Beroop 3HaTh: Ha3HAUYEHUE KaXKJI0T0
TpeOoBaHMil Kk  cOopke | ¥ TpeOOBaHMW K | KOMIIOHEHTOB U | KOMIIOHEHTa ¥ TPUHIIUIIBI
KBaJIPOKOIITEpa coopke, 0030p | obopymoBaHUs WX COBMECTHOW paboTHI,
OCHOBHBIX (aKKyMyIATOPBI, TEOpHIo Maiku, 3akoH Oma,
21 KOMITOHEHTOB MOTODBI, Tb pu cobopke
KBaJIpOKOITEPA. panuoymnpaBieHne) | KBaIpOKOIITepa.
, COCTaBJICHUE | YMETH: noIoupaTh

11aHa cOOpKu

DJIEMEHTHI IO MOIIMHOCTH U
10 CHJIE TOKa (BUTATENEH U
PETYISATOPOB TOJIETA).
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CoOopka pambl U yctaHoBka | M3ydeHwue Coopka pambl | 3HaTh: BUIBI MOTOPOB (HMX
MOTOPOB YCTPOMCTBA paMbl U | KBaIpOKOMTEPA, paznu4Me TO MOITHOCTH H
rpoliecca YCTAaHOBKH | yCTaHOBKa U |0 cujae TATH), BUIbI
29 MOTOPOB MOJIKITIOYCHUE PETYIATOPOB CKOPOCTH.
MOTOPOB Ymers: MIPaBUIILHO
MOJKIIIOYaTh  PETYISATOPHI
CKOpPOCTH K MOTOpam |
NPUKPYIHUBATH UX K paMe.
[Tonxnrouenue wiatel | Paccmorpenue [Tonxrouenue 3HaTh: MNPUHLUI PAOOTHI
pacnpeselieHus TUTaHUs U | IPUHIMUIIOB Pa0OTHI | IUIAThl TIaThI pacnpezeneHus
AKKyMYJISITOPOB TUTATHI pacrpeneneHus MUTAHUS (BxOmHOEC-
pacripeneneHnus MUTAHUS U | BBIXOAHOE  HAMpsHKEHHE),
MTUTAHUSA, AKKyMYJISITOPOB, 3HaTh, Kak  MPaBUIBHO
MOJIKITIOYEHUE IpoBepKa HOJKITIOYUTH ajanTep
aKKyMYJISITOPOB paboTOCOCOOHOCT | MUTAHUS K riaTe
u pacrpefenieHuss  MUTAHMUS.
Bunbl akkymysnsTOpoB, 4TO
2.3 TaKoe OaHKH
AKKyMYJISITOPOB.
YMmers: MOJKIII0YATh
ajantep NUTAHHUS K TUIATE
pacrpefenieHuss  MUTaHMUS,
MOJKIII0YaTh  PETYISATOPHI
CKOPOCTH K mnjare
pacnpenelieHuss — TTUTaHHS.
VYmerp umrath  data-sheet
AKKyMYJISITOPOB.
[Tonxmouenue kouTposiepa | ObcyxaeHue [Nonkmoyenue 3HaTh: MOPSIOK
monera, GPS-momynst  w | mporiecca KOHTpoOJUIepa PaCTIONIOKEHUST JIBUTATEIICH,
MPUEMHHUKA TIOJIKITIOYCHUS moJieTa, MPOIINBKa, | MOPSIIO0K MOAKJTIOUEHUS
pauoyIpaBICHUS KOHTpoOJUIepa TTOIKITIOYCHUE neurareneii.  [IpoTokosI
monera, mpommuBka | GPS-mMonyns CBSI3U CBSI3U MEXIY
TTOJIETHOTO MPUEMHHUKOM U TTYJIHTOM.
KOHTpOJUIEpa, YMmers: MOJKITF0YATh
WCTIOJIh30BAHNE MOJISTHBIA ~ KOHTPOJUIEP K
24 GPS-monyns iare pacnpeneneHus
MMUTAHUS. [ToakmouaTh
CUTHAJIbHBIE poBoOJa
PETYJIATOPOB K IOJICTHOMY
koHTposuiepy. [lonkmouats
GPS-momyis, MIPUEMHUK
paauoymnpaBieHus. YMeThb
YUTaTh PacMHOBKY U data-
sheet MOJIETHOTO
KOHTpOJUIEpA.
[Toaxmouenne FPV-kameprr | Beenenne B FPV- | TlogknroueHue 3HaTh: BUIBI Kamep,
TEXHOJIOTHH, FPV-kamepsl, NPUHLHUIBL  TTOJKIIFOUYEHHUS
25 0COOEHHOCTH HACTpoOIiKa KaMepbl K  TOJIETHOMY
noakmoueHus FPV- | mepenaun KOHTPOJIIEPY.
KaMepbl BUJICOCUTHAIIA YMeTh: MOJKII0YaTh KaMepy

K MOJIETHOMY KOHTPOJIEPY
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TectupoBanue u HacTpolika | OCHOBHBIE stansl | TectupoBanue 3HaTh: OCHOBHBIE
TECTUPOBAHUS u | paborocrocoOHOCT | HHCTpyMeHTHl B 11O mis
HACTpONKHU u CUCTEMBI, | HACTPOUKHU MIOJIETHOTO
KBaJIpoKoONTEpa HAaCTpoOMNKa KOHTpOJIEpa

napaMeTpoB (xoH(pUTYpaTOPBI
MOJIETHOTO  KOHTPOJUIEPA).
Bunpl mpommBok.  3HaTh
2.6 OCHOBHBIE JTanbl
TECTUPOBAHUS. 3HaTh
NPUHUMUIIBI  HAIPAaBJICHUSA
BpallleHUs] BUHTOB.
YMmers: BBITOJIHATh
HACTPOMKY IIOJIETHOTO
KoHTpoJuepa. Iloakmrouats
Y HAaCTPauBaTh MYJIbT.

Hcnwitanue, ontumuzanus v | [Iposenenue nepsoix | [IpoBenenue 3Hate: Th gng monera Ha

II€pBbIE TOJIETHI I10JIETOB, aQHAJIN3 | IEPBBIX  IOJIETOB, | ApOHE. 3HAThb Ha3HA4YEHUE
pe3yIbTaToB ONTUMM3ALUS CTUKOB Ha MyJIbTE

paboThl CUCTEMBI yIpaBiICHUSI U MOJCTPOHKU
27 (1 onTUMHU3AIUN ).
YMeTb: yaepKUBaTh IPOH
Ha OIIPEJCICHHOW BBICOTE,
TECPUBPOATh JIPOH B Pa3HbIX
pekuMax mojeta (TOpU30HT,
level, ACRO).

JlopaboTKa KOHCTPYKIIUU Ob6cyxnenue [IpoBenenue 3HaTh: TUIOBBIC OLIMOKHU
BO3MO’KHBIX opaboTOK c | Ymers: aHaAJIM3UPOBATh
yIIy4IlIEHUH U | y4eTOM OIINOKHU KOHCTPYKLHUH.

2.8 0opaboTOK MIOJTy4YEHHOT O [IpoBoauTh J0paboOTKy
OIIbITa U | KOHCTPYKLUHU ApOHA
pe3yNbTaToOB
VICIIBITAHU I

Monysp 3. [Tunotuposanue (16 vacos, 8 3ansaTuii o 2 yaca)

Beenenue B ympasnenue | 3HakoMcTBO ¢ FPV- | OcHOBBI 3HaTh: Th pu

FPV-nponamu: OCHOBBI | ApOHAMH, OCHOBHBIE | YIIPAaBIEHUS MUJIOTUPOBAHUH, KaK

MWJIOTUPOBAHUS U | KOMIIOHEHTHI JApOHA, | JPOHOM, nojkiaouate FPV-mem k

TEXHUYECKHE HAaBbIKU MPUHIMI pabOThI TPEHUPOBKA Kamepe U BH/JIEO-

31 0a30BbIX MAHEBPOB. | NIEPENATUUKY.

Ymers: Bkmouatb FPV-
HUIeM M TMOJKIYaThcs K
HY)KHOMY KaHaiy.

ITpuHIUIIEI ympasnenus | Paz6op BugoB BAC | Ilpaktuyeckue 3HaTh:! ITpuHune!

FPV-aponom: FPV )51 VX | yIpaXXHEHUs c | ynmpasienuss BAC FPV.

Pa3HOBHIHOCTH M peXMMBI | IPUMEHEHHE, pa3IMYHBIMU Ha3nauenue cTukos.

yIpaBJIeHuUs, METOIbl | OCHOBHBIE MOJIETHBIE | TIOJETHBIMU YMeTh: yaepKuBaTh APOH B

3.2 | paboOTHI CO CTHKAMHU PEKUMBI. Kak | pexumamu. TOPU30HTAJILHOM
MIPaBUIILHO VopaxHenus  no | nojoxxeHuu B FPV-nueme.
yIEPKUBaTh  IyJbT | TOUHOMY
yIpaBJieHUs U | yIIpaBJICHUIO

JPOHOM
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paboTaTh co
CTUKaMU

[IpakTrueckue TexHuku Habopa | Ilpaktuueckue 3uatek: Th npu BINOJHEHUN
ynpaxHenus: IlogbeM U | BBICOTHI, CIIyCKa, | 3a/laHusl Ha | ynpaxHenuii Ha  FPV-
33 | CIYCK, yIIpaBJICHUE | CHWJKEHUS CKOPOCTH | BBIOJHEHHE OTUX | ApoHe. Buabl MaHeBpoOB.
CKOpPOCTBIO, OCTAaHOBKa U | M IOCAJKHU MaHEBPOB YMeTh: IUIaBHO YHPaBIATh
rnocajika CTUKAaMH BO BpeMs B3JIeTa U
NOCATKU

Hacrpoiika peiToB: | OcHoBbl HacTpoiiku | HacTpoiika pelToB | 3HaTh: YTO TaKOE€ PEUTHI U

Ontumuzanus peiroB Ui | U IIpOBEpKa | KaK UX HaCTPauBaTh.

YYBCTBUTEIBHOCTH ONTUMAJILHOTO pe3yabTaToOB B | YMeTh: HacTpauBarh LIJIEM

yIIpaBJICHUS YIPaBJIEHUS IPOHOM | IOJIETE Ha IIpMEM CUTHajJa ¢

34 CoOTHOIIEHHUE BHUJICOTIEPENATUNKA
MEXIy  CTEIEHBIO
OTKJIOHEHHMSI CTHKA U
CKOPOCTBIO
BpAILIEHUS IO OCSM.

IToner B pexume "CTAB" [TpuHIUIE! VopaxHeHuss 1o | 3HaTh:  BHJbl  PEKUMOB
MIPOXOXKACHUS TPACC, | MPOXOKICHHUIO MOJIETa, OTIUYHE PEKUMA
0COOEHHOCTH tpacc u noiery B | «CTABb» oT JIPYTUX

35 pexuma «CTAB» pexume «CTAB» PEXKUMOB.
YMeTh: yaepKUBaTh IPOH U
BBIIIOJIHATh C HUM IPOCTBIE
JEUCTBUSA B pexuMe
«CTABb»

[Toner B pexume "LEVEL" | ITpunnuns VYopaxHeHus 1o | 3HaTh: 0COOEHHOCTH
MPOXOKJICHUA TPACC, | MPOXOKIACHUIO pexuma «LEVEL»
0COOEHHOCTH Tpacc W MOJEeTy B | YMETb: yIEpPKUBATh APOH U

3.6 pexuma «LEVEL» pexume «LEVEL» | BBIIOIHATE ¢ HUM IIPOCTHIE
JEeNCTBUA B pexnmMe
«LEVEL»

IToner B pexume «ACRO» | ITpuHnuns! VYnpaxHeHus 10 | 3HaTh: 0COOEHHOCTH
MPOXO0KICHUS TPACC, | MPOXOKIACHUIO pexuma «<ACRO»

37 0COOEHHOCTH Tpacc M MOJETYy B | YMETb: yI€pKUBATh APOH U
pexuma «KACRO» pexume «<ACRO» | BBIMOMHATH ¢ HUM TMPOCTHIE
JEeNCTBUA B pexnmMe

«ACRO»

Bommonnenne 3amanuii B | Ilogroroska k | CamocTosiTennbHOEe | 3HAaTh:  BHUJBI  TUIOBBIX

TIOJIETE. IIpumeHeHYEe | BBITIOIHEHUIO BBINIOJIHEHHE MIOJIETHBIX 3aJaHUN

HaBBIKOB B MPAKTHUYECKHX | 3aJaHus, MIOJIETHOTO 3aJ]aHusl | YMETh: MIPEO0/10JIEBATh

YCIIOBHAX IUTAHUPOBaHUE C  TOCIEAYIOIIMM | MPENSATCTBUS B  PEXUME

38 noJseTa aHaJIN30M ToJieTa.
IToaroroBka,
HAaCTpOMKa,
OIIpeIEIIEHNE
rapaMeTpoB
3aJJaHHUs.
Mogays 4. bnounoe nporpammupoBanue BITJIA (16 wyacos, 8 3ansaTuii no 2 yaca)
Beenenue B  Omounoe | BBenenue B 0104HOE | 3HAKOMCTBO c | 3HaTb: OCHOBHBIE MOHSATHSI,
4.1 | mporpaMMHupOBaHHE JUIs | IporpaMMUpoBaHue, | uHTepdericom BU/IbI  SI3BIKOB  OJIOYHOTO
BAC: ocHOBBI ¥ BHIbBI | OCHOBHBIC OHATHSA. | mporpamm (Scratch, | mporpamMmupoBaHus
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nporpamm (Scratch, Blockly

Blockly), co3nanue

KBaJIPOKONITEPOB M HUX

u Japyrue)  YmpalieHHE MPOCTHIX NPUMEHUMOCTh K pa3HbIM
kBagpokonrepom  IInonep IIPOrPaMM. BUJIaM JpOHOB. OCHOBHBIE
MUHH KOMaH/Ibl OJ1I09HOTO
IPOrPaMMHUPOBAHMSL.
YMmersb: M0JIb30BATHCS
uHTepdeiicom  mporpamm
TS 6J104HOTO
IPOrPaMMHUPOBAHMS
JPOHOB.
OCHOBHBIE AITOPUTMBI Pazbop  ocHoBHbIX | Mcnonb3oBaHue 3HaTh: OCHOBHBIE
nemwxennsa st BITJIA ¢ IrOPUTMOB MPOCTBIX  KOMAH]I | aJTOPUTMBI
UCIIOJIb30BAHNUEM OJIOYHOTO | JIBHOKEHHS i | gt ynpasiienus | aukenust BIUIA
[IPOrpaMMHUPOBAHUSI. OECIUIOTHBIX JBUKEHUEM JIpOHA | YMETh: IPUMEHSAThH IPOCTHIE
4.2 JIeTaTeNIbHBIX C HCIIOJIb30BAaHUEM | KOMAHJbl Ui YIpaBJICHUS
anmnaparos. OJI09HOTO OpoHOM (B3JET, TMOCaIKa,
IpOrpaMMUpPOBAaHU | MOJIET BIIEpeA-Ha3aJ, MOJIET
S c Pa3BOpPOTOM o
BEPTUKAIBHON OCH U JIp.)
Pa3pabotrka  mpocreimux | [Topsmok Pazpabotka 3HATh: MIPUHIUIIB
IIPOrpaMM Ui BBIIIOJIHEHUS | COCTaBJICHUS MPOCTEHIINUX HaIUCAHUS MPOCTEUIITINX
MIOJIETHBIX 3aJJaHUM. MOJIETHBIX KOMaHJ B | IpOrpaMm JUId | IporpaMM M TOpsAJiKa
4.3 MIPOrpaMMy JUISL | BBITIOJTHEHUS BBITNIOJTHEHHSI KOMaH/.
yIpaBIEHUS MOJIETHBIX YMmers: COCTaBJISITh
IOJIETOM. 3aJaHUH. MpOCTEUIINE  TPOrPaMMBbI
JUIS TIOJIETHBIX 3aJaHMil.
Pa3paborka anroputMoB | [IpuHUuUmbI Coznanue ¥ | 3HaTh: TPHHIMIBI PaOOTHI
HaBuranmu ans BIUIA ¢ | pa3paboTtku oTJajKa JATYMKOB /I HABUTallUU,
ucrnosib30BaHueM  Scratch, | anropurmMon ITOPUTMOB BUJIBI ITOPUTMOB
Blockly u npyrux nporpamMm | HaBuramuu, paboTa ¢ | HaBUTAIMK B CPEC | HABUTAIlMHA, KOMAHIbI ISt
JATYNKAMHU. Scratch. OTIpeIeIICHNUS
Onpenenenue MECTOMOJIOKEHUS
MECTOINOJIOKEHUSI, | YMETh: COCTaBUTH
IUTAHUPOBAHKE porpammy JAjisi ynpaBJieHuUs
44 MapuIpyToB, BIIVIA ¢ wucnosp3oBaHuEM
KOMaH/1 HaBUTALIUH
(ompenenenue
MECTOIMOJI0KEHNH,
IUIaHUPOBaHUE
IIPOCTEHILIErO
Mapupyra ‘“noJier BIepen -
CUMTBHIBAHUE  JaHHBIX C
JaT4MKa - pa3BoOpoT - MOJIET
Hazan’)
Pazpabotka anroput™oB | [TpuHUUBI Coznanne ¥ | 3HaTh: MPUHIHUINBI PAOOTHI
HaBuraruu g BIUJIA ¢ | pa3paboTku OTajKa JATYMKOB JJisi HaBUTAllUH,
ucrnosib3oBaHueM  Scratch, | anropurMoB ITOPUTMOB BUJIBI ITOPUTMOB
45 Blockly u npyrux nporpamMm | HaBuraiuu, paboTa ¢ | HaBUTallMK B CPE/IC | HABUTAIMK, KOMAHMBI IS
JATYNKAMH. (Ha npumMepe | o0saeTa MpensTCTBUA.
Scratch, Blocklyu | Ymers: COCTaBUTH

np.) ¢ u3beraHueMm
MIPENSATCTBUN

MporpamMMmy i yIpaBJICHUS
BIUJIA ¢ wucooab3oBaHHEM
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O06paboTka
JIAHHBIX,
TECTUPOBAaHUE U
oTIIajKa

KOMaH/
(mmanupoBaHue
MIPOCTEUILIETO
Mapipyra “mojeT BIepen -
CUMTHIBAHME  JIaHHBIX C
JaTYMKa - Pa3BOPOT - TOJIET
Hazax”’ c 00J1IeETOM
IPETSTCTBUS W
HECKOJIbKUX MPETSITCTBUIA)

HaBUTaluunu

[IpoexTupoBanue u | [Ipumenenue [IpoextupoBanue u | 3HaTh: OCHOBHBIE KOMaH/]IbI
MOJIETTUPOBAaHUE TMOJIETHBIX | OJIIOYHOTrO MOJIETMPOBAHUE u aIrOPUTMBI JUTSt
MHCCUH C HCIIOJb30BAHUEM | MPOTPAMMHUPOBAHUS | MOJETHBIX MUCCUM, | YIPABICHUS MOJIETOM
0JI09HOTO Ui Pa3IUYHBIX | YIPABJICHUE JIpOHA, MPHUHLMUIBI PabOTHI
[IPOrpaMMHUPOBAHUS JUISL | 3a7ad. ABTONMUIIOTOM U | JaTYMKOB, BUJBI IOJETHBIX
BIUIA. JIaTYNKaMH, MUCCHH.
4.6 TECTUPOBAHUE u | YMeTs: MIPUMEHSTh
OTJIaJKa IPOTPAMM. | OCHOBHBIE KOMaH bl
MIPOrpaMMHUPOBAHUA,
pa3pabaThIBaTh MPOTPaMMBI
UL BBITIOJTHEHHUSI
KOHKPETHOI'O 3a/laHus
(mOoJeTHON MHUCCHM).
Hcnons3oBanue 6rnounoro | OCHOBHBIE [IpoextupoBanue u | 3HaTh: BUJIIbI BUJICOKAMEDP U
nporpammupoBanusi BITJIA | anropurmsl IS | MOJIEIIMPOBAHUE 150, XapaKTEPUCTUKH,
JUIsL BBINIOJIHEHUS 3a/laHUM | TJIAHUPOBAHUSA MOJIETHBIX MUCCUH, | MpuMeHeHue s GOoTo U U
KEHCOB COPEBHOBAHUM W | MApUIPYTOB U | YIIpaBJICHUE BUJICOCHEMKH. Buibr
YEeMIIMOHATOB MIPOrpaMMUPOBAHUS | AaBTOMMIIOTOM U | 3a1aHui KelCcoB
4.7 BIIJIA nns monera | HaTdyWKaMy, YEeMIIMOHATOB, CBS3aHHBIC C
110 MapLIpyTy TECTUPOBAHUE U | UCTIOJIB30BAHUEM KaMEpHI.
OTJIaJIKa MPOrpamMM. | YMeETh: WCIIOJIb30BATh
Hcnone3oBanue KaMmepy ansi oTo U BHUAEO
Kamepbl I (POTO- | ChEMKH C KBaJIPOKOMITEPA.
U BUJEO ChEMKHU.
Hcnonb3oBanue  0104HOrO | ANTOPUTMBI Hcnonb3oBanue 3HaTh: MIPUHIIUIIBI
nporpammupoBanusi BIIJIA | mpoexktupoBanus METOK M CEHCOPOB | HABUTALIMHU c
JUISL BBITIOJTHEHUSI 3aJaHUN | Mporpamm US| st pPa3JINYHBIX | UCIIOJIB30BAHUEM METOK H
KEMCOB COPEBHOBAaHUM U | BBINIOJIHEHUS KOMOUWHAITHIA MapKepOB.
yeMnuoHaToB.  Keichl ¢ | aBTOHOMHBIX TPaeKTOPUU Ymerb HCTIOJIb30BATh:
copesHoBanuii BIUJIA 1o | moneToB (o noJieTa. aruco-mMapkepsl JUIs
0JI09HOMY KOHKpETHbIE Kelchl | Mcnonp3oBanue HaBUTalUH. CocraBnsTh
4.8 | mporpammupoBanuio BAC COpPEBHOBAHUI U | aruco-mapkepoB nporpaMmmy c
YEMITHOHATOB). JUTSt HaBUTALIMH. | UCIIOJIB30BAHUEM CEHCOPOB
AHamu3  keiicoB ¢ | Pemienue kelicoB ¢ | 1 gaTunkoB. COCTaBIsATh U
COPEBHOBAHUM, HCIIOIb30BAHUEM BBITIOJIHSTh MOJIETHBIE
METOBI OJI0YHOTO 3a7laHdsl Ha OCHOBE KEWCOB
ONTUMU3ALNHI MIPOrPaMMHPOBAHU | COPEBHOBAHUMN BITJIA.
MIPOrpamMM. s, ToArotoBka K | IIpoBoauTe TECTUpPOBAHUE U
COPEBHOBAHUSM. OTJIQJIKY TPOTPaMM.

Hrorosas arrecranus

Ha YCMOTPCHUC Mcaarora
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COJEP)KAHUE JIONMOJHUTEJbHON OBIIEPA3ZBUBAIOIIEN ITPOT'PAMMBI
«Kypc Ha B3/1eT: BBeIeHHe B 0eCIIHI0THbIE aBHALIMOHHBIE B CHCTEMbD)
TEXHUYECKOHN HAIIPABICHHOCTH

10-11 xnace
Ne HaumeHoBaHnue Onucanne KommnereHnTHOCTHASI
n/n | MoayJei (pa3iesoB) u Teopust IIpakTuka TPAaeKTOpPUA
TeM
Mopnyis 1. Coopka u pemont BAC (16 yacos, 8 3ansTuii mo 2 yaca)
Bunger JeMoHcTpanus 3HaTh: BHUABI TEXHOJIOTHUH
IIPOU3BOJCTBEHHBIX npouecca 3D-nevyaru | Ui mpoOU3BOACTBA JeTanen
TeXHONOMMI TEXHOJIOTUH, ux | u nasepHout pesku, | BIUIA (31-neuars,
.. | 0cOOGHHOCTH. OCHOBBI | BO3MOXKHOCTh Ja3epHas pe3ka U TAp.).
MIPOU3BOJCTBA JeTalIel
3 I-monenupoBaHus. CO3JaHMsI  TMPOCTHIX | OCHOBHBIE TpUHIUIBI 3/I-
JUTSt BbecrmnoTHbIx .
neranei.3 /I- MOJIETTUPOBAHUSI.
JlerarenbHbIX
1.1 Anmapatos: 3D-neuats MOJIETTMPOBAHUE VYMertn: HUCIIOJIb30BaTh
' ’ neraneit nus coopku | CAIIP KOMITAC 3],
JazepHas ~ pe3ka U
KBaJIpOKOIITEpa MOJICJIMPOBATh JACTAN IS
VORCITHPOBANHe 8 (pama, npomnemnepsl, | coopku BITJIA; BkiIrouaTsh
CAIIP KOMIIAC-3/1 pama, TIp PE, p ’
¢dro3eIsK M KPBUIO | 000pyIOBaHUE,
(1 camosera) U | U3rOTABIUBATh HECIOXKHbBIE
JIpyrue IeTalH. JIETaJIH.
Pazbopka wm cOopka | [TocTrenennas 3Hath: Buner BAC, Buubl
OCHOBHBIX cOopKka BBIOPaHHOI'O | KOPIIYyCOB, pa3Mepsl
KOMITOHEHTOB TUIa BAC C | KOpIyCOB, BU/IbI
OeCMIIOTHBIX 00BSICHEHUEM JIBUTATENEH, YCTPOMCTBO
Coopia PASIIAIRIX | o imapaton GYHKIMHA — KaXJIOTO | KOJJIEKTOPHOTO u
TUIIOB BAC p YHEH e p
KOMITOHEHTa 0OECKOJIEKTOPHOTO
1.2 | (MylbTUPOTOPHBIX /
JIBUTATES, MOPSAJIOK
CaMOJIETHBIX ): KOPIYC U o
pacCIoJIOKEHUS IBUTATETIEH,
JIBUTATETN
YMeTh: cobuparh KopItyca
MYJIbTUPOTOPHBIX "
CaMOJIETHBIX JPOHOB
JPOHOB IO CXEME
OcHoBbl Taiiku, BuAbl | [IpakTuueckue 3nate: Th nipu naiike, BUIbI
00opynoBaHUs U | yIpaKHEHUS mo | u Ha3HAYCHHE
MaTepUajoB Mailke  Pa3IMYHBIX | UCIOJIB3YEMBIX MAaTEPHAJIOB
. ANEKTPOHHBIX YmMeTs: 0e30macHo
[Tajika: peLienue
13 KOMITOHEHTOB UCIIOJIb30BaTh NAasJIbHUK HU
CJIOXHBIX 3a/1a4
pacxojiyeMble MaTepuabl
Brnaners: TeXHUKOM HallKu
MPU  BBITIOJIHEHUH Pa3HBIX
KENCcoB
Coopka paznuunbiX | Pazbopka wum  cbopka | [locrenennas 3HaTh:BUJIbI TIEPEIATUYUKOB
TUTIOB BAC | ocHOBHBIX cOopka BBIOpaHHOTO | CBs3M, I[IpOTOKONBI CBS3U
14 (MyJIBTUPOTOPHBIX /| xommoHeHTOB THIIA BAC C | CBSI3U MEXy IPUEMHUKOM U
' CaMOJIETHBIX ): OeCIMIIOTHBIX 00BSICHEHHEM MyJIBTOM, Ha3Ha4YeHHUE
MOJIETHBIA KOHTPOJLIEP, | ammapaToB GyHKIMHA — KaXJOro | MOJIETHOTO  KOHTpOJLIepa,
paaro-niepeaaTIuKu KOMITOHEHTA €ro pPaclrCHOBKY.
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VYMmern: MHOIKJIFOYATh
IIOJICTHBIA ~ KOHTPOJUIEp K
JIaTe pacnpenesieHus
MUTAHUSL. Iloaxmrouath
CHTHaJILHBIE MpoBOJIA

PEryJsiTOPOB K IMOJETHOMY
KoHTposuiepy. [loaxirouats

IPUEMHUK
panuoynpaBicHHA.  YMETb
YUTATh PACHMHOBKY U data-
sheet TIOJIETHOT'O
KOHTpOJUIEPA.
Pazbopka wu cOopka | [Tocrenennas 3HaTh: Ha3HAYCHHE
OCHOBHBIX cOopka BBIOPAaHHOIO | aKcelnepoMeTpa, TMpOCKoIa
Co6opka pas3InYHbIX P P p pa, THp ’
CHLIOB BAC | KOMIIOHEHTOB THIIA BAC C | BUOBI AKKyMYJIATOPOB,
OeCMIOTHBIX 00BbsSICHEHHEM napaMeTpsl aKKyMyJIsITOpPOB
(MyTHTHPOTOPHEIX / anmnaparoB GyHKIUH — KaXZIOTO | YMETh: MOJKJIFOYAaTh
1.5 | caMOJIeTHBIX): MHUTaHHUE p YHKIL e ' 8
KOMIIOHEHTA IIUTaHHUE K iare
u AJIEKTPOHUKA
pacnpeneseHns MUTaHUus U
(1aT4uKH,  TUPOCKOI, .
NOJETHOMY  KOHTpOJLIEDY,
aKceIepoMeTp) N
HAcCTpoOilka  JaTYUKOB B
II0JIETHOM KOHTPOJLIIEPE
Pazbopka wu cOopka | [TocTrenennas 3HaTh: BUbI Kamep
Cbopka pasINYHbIX .
THLOE BAC | OCHOBHBIX cOopka BBIOPaHHOTO | YMETh: IOAKIIOYATh KaMepy
KOMITOHEHTORB THNA BAC C | K IOJIETHOMY KOHTPOJLIEPY
1.6 | (MyTBTHPOTOPHBIX /
OeCIMIIOTHBIX 00BsICHEHUEM
CaMOJICTHBIX ): ANIADATO o . BKIORO
I1apaToB KUUH K I
YCTaHOBKa KaMepbl p YHEI e
KOMIIOHEHTa
OcHoBHbIE ciydau | [lemoHcTpanus 3HaTh:  TUIOBBIE  BUJBI
IIOJIOMOK M METOJBI MX | pEMOHTa pa3nuuHbiX | HemcnpaBHoctell BAC, Tb
yCTpaHEHUs HEHUCIIPaBHOCTEH, npu PEMOHTE, BU/IBI
Pemont BAC: UCIIOJIb30BaHUE MHCTPYMEHTOB JJIs1 IOYMHKHU
17 | PEMKOMILIEKTBI, pemkomiiektoB U | BAC
' UHCTPYMEHTBI " WHCTPYMEHTOB, VYmers:  PazOupatbcst B
0€3011acHOCTb oOydeHue MpaBWiiaM | THUIOBBIX BUJAX
0e30MmacHOCTH HEUCIIPaBHOCTEN BAC,
yMETb  UX  MPaBUWIbHO
VICTIPaBJIATh
OcHoBHbIE ciydau | [lemoHcTpanus 3HaTh:  TUIOBBIE  BUJBI
IIOJIOMOK M METOJBI MX | pEMOHTa pa3nuuHbiX | HemcnpaBHoctell BAC, Tb
yCTpaHEHUs HEHUCIIPaBHOCTEH, npu PEMOHTE, BU/IBI
Pemont BAC: keiichl, UCIOJIb30BaHUE MHCTPYMEHTOB AJIs1 IOYUHKU
18 | PEMKOMILIEKTBI, peMkoMIuiekToB  # | BAC
' MHCTPYMEHTBI u UHCTPYMEHTOB, VYmers:  PazOupatbcst B
0€301acHOCTb oOydeHue MpaBuiiaM | TUIIOBBIX BUJAX
0e30MmacHOCTH HEUCIIPaBHOCTEN BAC,
yMEeTb  UX  TNPaBWIbHO
VICTIPaBJIATh
Monyns 2. [IporpammupoBanue (16 yacos, 8 3ausTHii 110 2 yaca)
Beenenue B | OcHOBBI Hanucanue npocteix | 3HaTh: 6a30BbI CUHTAKCHC
2.1 | mporpaMMupoBaHue IIPOrPaMMHUPOBAHUS Ha | IPOrpaMMm i | [uron, IIPUMEPBI

BIUTA wa Python u

Python,

IIPUMEHEHHE

YIpaBJICHUS APOHOM
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C++. OcHoOBBI u | Python B ympaBneHuu | ¢  HCHONB30BaHHEM | MCHONB30BaHHs [IUTOH B
IIPUMEPBI OeCMIOTHBIMU Python. BAC
HCITI0JIb30BAHHUS anmaparamMu. YMeTb: nucath npocTennme
konanl Ha [TutoHe
IIpakTnueckue HaBbiku | Pabota ¢  nmanHsiMu, | Hanmucanue xona nns | 3Hath: KOMaHJIbI IS
MIPOrpaMMHUPOBAHUS KOMaH/1bl JUIS | 3aIlyCKa, 1oJieTa, | MUJIOTUPOBAHMS
it kerica Nel «3axBar | NHJIOTHPOBAHUS, OCaJIKU JIpOHA, | YMETh: nucaTh KOJ I s
rpy3a» IIPOrpaMMHUPOBAaHKE no0aBieHHe KOMaHJ | 3alycka, IoJieTa, MOCaIKU
Pabora ¢ manHeiMH ® | qpoHa Ha Python UL JpOHa.
2.2 | xoMaHgAMHU IS JOTOJHHUTENBLHBIX
YIPABICHUS  JPOHOM. TOUEK MIOCAJIKH,
Hanucanne konma mid [IPOrpaMMHUPOBAHKE
B3JIeTa,  IoOJeTa WU MHUKPOCXEM Ha
OCaIKH npumepe  Arduino
win Raspberry Pi
JlononHuTenbHbIE PaGora ¢ pmannbimu, | Hanmucanue xona mist | 3HaTh: KOMaH/Ibl Ui
KOMaH/1bl JUISL | KOMaH bl JUISL | 3aI1ycCKa, H0JIETA, | CO3/IaHUs TOUYEK OCATKU
MIPOrpaMMHUPOBAHUS MUJIOTUPOBAHUSA, MOCAJIKH JIpOHa, | YMeTh: mucaTh KOA JIs
JpOHA [IPOrpaMMHUPOBAHUE Jno0aBjIeHNEe KOMaHJ | [OCAJKH JIpOHA, YMEHHE.
JloOaBneHue npoHa Ha Python IS
2.3 | JOMOJHUTEIBHBIX TOUCK JTOTIOJTHUTEITbHBIX
MOCAJIKH. TOYEK MOCAJIKH,
[IpakTuueckoe [IPOrpaMMHUPOBAHUE
[IPOrpaMMHUPOBAHUE MHUKPOCXEM Ha
st keiica Nel «3axBar npumepe  Arduino
rpy3a» win Raspberry Pi
[IporpammupoBanue Pabora ¢ pgannbiMu, | Hammcanme xona anst | 3Hath: uro Takoe Raspberry
MUKPOKOHTPOJIJIEPOB HA | KOMaH]IbI JUIs | 3aIlyCKa, nosera, | Pi, Arduino
npumepe  Arduin0  u | NHJIOTHPOBAHMUS, MOCAIKU IpoHa, | YMeTb: MucaTh KO Ha
Raspberry Pi. | mporpamMmmupoBanue nobaenenue komanj | [lutone wu  Ha  s3BIKE
[IpakTnaeckoe npoHa Ha Python JUIsL ApnyuHo.
2.4 | nmporpaMMHpOBaHHUE JIOTIOJTHUTEbHBIX
s kerica Nel «3axBar TOYEK IOCAaJIKH,
rpy3a» MIPOrpaMMHUPOBaHKE
MHUKPOCXEM Ha
npumepe  Arduino
nnu Raspberry Pi
[IpakTHueckoe CkanupoBanue MeTok, | Hanucanue koaa aist
[IPOrpaMMHUpPOBAHNE pabora ¢ KaMepoil, | CKAaHUPOBaHUS VYMerb: mnucaTh KOJI Ha
VISt Kelca Ne2 | OCHOBBI TEXHHYECKOTO | METOK, pa3pabotka | [Tutone u  Ha  A3bIKe
«ABpPOJIOTUCTHKA 3peHus, pa3paboTka | mporpamm it | ApIyuHo.
CKJIa/1a». MpOrpaMm JUI | TPYIIIOBBIX MOJIETOB,
2.5 | CkaHUpOBaHHUE METOK ¥ | OTOOpayKEHHS TECTUPOBAHUE u
pabota Cc  Kamepol. | TPaeKTOpUU JBIDKEHHUS | OTJIAJKa
OCHOBBI TEXHUYECKOIO | KONTepa, IIPOrPaMMHOTO KOJIa.
3pEeHMs B | IpOrpaMMUPOBAHUE
MIPOrPaMMHUPOBAHUH TPYIIOBBIX MOJETOB.
JpOHa
Pa3zpabotka nporpammer | CkanupoBanne MeToK, | Hanucanue kona st | 3Hath: 49TO Takoe
o6 | A oroOpakeHust | paboTa C  KaMepoH, | CKAHUPOBAHUS TPAaeKTOPHS noséra,
TPAeKTOPUHU JIBUXKEHHSI | OCHOBBI TEXHHUYECKOTO | METOK, pa3paboTKa | OCHOBHBIE KOMaHABI  JUIA
kontepa. Keiic Ne 2. | 3penwus, pa3paboTka | mporpamm JUISL | YIIPABJIEHUS IPOHOM
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«AdpOJIOTUCTHKA nporpamm JUISL | TPYIIIIOBBIX MOJIETOB, | YMETh: nucarthb KOJl
CKJIaJay. 0TOOpaKEHUS TECTUPOBAHUE U | IpOrpaMMBl Ut
TPAEKTOPUU JBIXKEHUS | OTJIafKa OTOOpa)keHHUsI  JIBUIXKEHUS,
KOnTepa, IIPOrPaMMHOT0 KOZIa. | OCHOBHBIE aJIOTOPUTMBI
pOrpaMMHUpPOBaHKE
I'PYIIOBBIX MOJIETOB.
Keiic No 2. | CxanupoBanue MeTOK, | Hamucanue koga ansi | 3HatTh: BUJIBI
«AdpOJIOTUCTHKA pabota ¢  KamepoH, | CKaHUPOBaHMS MaHMITYJSATOPOB, CHOCOOBI
CKJIAZIa». OCHOBBI TEXHHYECKOTO | METOK, pa3paboTka | 3axBara Ipy3a, BEC, Macca
[IporpammupoBanue 3peHus, pa3paboTka | mporpamm UL
07 | TPYMNOBBIX  MOIETOB: | MPOrPaMM JUISL | TPYIIIIOBBIX MOJIETOB, | YMETh: IPOBOJUTL AHAJIM3
3axBaT METKU U Ipy3a O0TOOpayKEeHUS TECTUPOBAHUE U | TpY30MOABEMHOCTH  JPOHA,
TPACKTOPUHU JBHUKEHUS | OTJIAJKa nucatb — Iporpammy Ui
Korrepa, MIPOTPAMMHOTO KOJIa. | 3aXBaTa Ipy3a WX METKU
[IPOrpaMMHUPOBAHUE
IPYIIOBBIX MOJIETOB.
Keiic Ne 2. | CxanupoBanue MeToK, | Hanucanue koma anst | 3Hath: [IOHUMAaHUe
«A>poJIOruCTHKA pabora ¢  KaMepoil, | CKAaHUPOBaHUS TEPMHHOB “‘OTiIafKa”, JIOT
cknaga». TectupoBaHue | OCHOBBI TEXHHUYECKOTO | METOK, pa3palboTka | (aiiios, yMeHHe
u OTJIaJKa | 3peHus, pa3paboTka | mporpamm JUIsl | TIOJIb30BaThCs ITOMCKOM
g | TIPOTPAMMHOrO  KOJa | Mporpamm JUIsL | TPYIIIIOBBIX IOJIETOB, | IPOOJEM B HHTEpHETE
TUIst JPOHOB. | OTOOpayKEHHUS TECTUPOBAHUE "
IIpakTHyeckue MpHUEMBI | TPACKTOPUU JBMIKCHHS | OTIaKa VYmers: TECTUPOBATH
Y METOJIbl MCIIPABIICHUS | KOMTEPA, IIPOrPaMMHOT0 KOJa. | OTIAAKY IPOrPaMMHOTO
OHIMOOK pOrpaMMHUpPOBaHHE KoZa JUIsl IpOHOB
I'PYIIOBBIX MOJIETOB.

Monyie 3. OtpaboTka HaBbIKOB nuioTHpoBaHus [ eockan-ITuonep (16 yacos, 8 3ansTuii no 2 yaca)
OcHoBbl  ynpaBienus | Texnuka 6e3onacHocTH, | OcBoeHHE 3HaTh: MHCTPYMEHTBI
IPOrpaMMHPYEMBIMU OCHOBBI HACTPOUKHU | MUIIOTUPOBAHUS HacTpoiiki Geoscan Pioneer
JPOHAMU B CUMYJISITOPE: | JIpOHA. npona B cumyisitope | B Pioneer Station, Th.

31 6€30MacHOCTb " (nanmpumep, I'eockan
HacTpoiika (Ha mpuMepe [Tuonep). YMers:  HacTpauBaTh U
I'eockan ITuonep, KaInOpoBaTh Geoscan
CHMYJISITOD). Pioneer
[IpakTnueckue HaBbiku | PabGota c ROS, | [IpakTrueckue 3HaTh: MHCTPYMEHTBI
ynpasineHuss gpoHoMm B | OpenCV,  HanucaHue | ynpaXKHEHUS no | pabotel ¢ ROS
cuMmyIsiTope: paboTa ¢ | IpOrpaMMHOTO KO/ | MHJIOTHPOBaHMIO B | YMeTh: pabortate ¢ ROS,
ROS UL ABTOHOMHOTO | CUMYJISITOPE, pabotath ¢ komannamu ROS
3.2 HoJeTa. UCIIOJIb30BAHUE
UHCTPYMEHTOB  JUIS
aBTOHOMHOTO TIOJIETa
" HaluCcaHus
IIPOTPaMMHOTO KOJIa.
[IpakTnueckue HaBbiku | PabGota c ROS, | ITpakTnueckue 3HATh: OCHOBHBIE
yrpasieHus: ApoHoM B | OpenCV,  HamucaHHe | yIpaKHEHUs 1O | MHCTPYMEHTBl  paboThl  C
cuMyIsiTope: paboTa ¢ | mporpaMMHOro  Koja | muinotupoBanuio B | OpenCV
3.3 | OpenCV TUIst ABTOHOMHOTO | CUMYIISITOPE,
ToJeTa. UCTIONIB30BaHUE VwMers: paborars ¢ OpenCV,
MHCTPYMEHTOB i | paboTaTh ¢ KOMaHJaMu

ABTOHOMHOTO IT0JICTA

OpenCV
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u HaluCaHus
IIPOrPaMMHOT0 KOJa.

[IpakTrueckue HaBbikK | PaGora c ROS, | IlpakTuyeckue 3HaTh: OCHOBHBIE
ynpasnenusi  ['eockan | OpenCV,  HamucaHue | ynpakHEHUs 0 | QIrOPUTMBbI HAUCAHUS KOJIA
[IuoHep B cumymnsaTope. | MPOrpaMMHOrO  KOJA | HWJIOTUPOBAHUIO B | 11 aBTOHOMHOTO NOJIETA
[IporpammupoBanue JUIS ABTOHOMHOTO | CUMYIIATOPE,
3.4 | aBTOHOMHOTO I0JIeTa ToJIeTA. HCIIOJIb30BAHNE YmeTh: IIPOIUCHIBATh
UHCTPYMEHTOB  JUIsl | aITOPUTMBbI HAIIMCAHUS KOJA
ABTOHOMHOTIO IToJIeTa | AJI1 ABTOHOMHOIO IIOJIETA,
u HamucaHusl | KOHTPOJUpPOBaTh JPOH B
MPOrPaMMHOTO KOZ[a. | aBBTOHOMHOM I10JIETE
[IpakTnueckue HaBbiku | Pabora c ROS, | [IpakTnueckue 3HaTh: KOMaH/IbI JUIS
yopasieHuss  ['eockan | OpenCV,  HamucaHue | ynpaXHEHHs IO | yIpaBJIEHUsI  MOJETOM B
[Tuonep B cuMymsiTOpe. | MPOrpaMMHOrO0  Koja | MWIOTHpOBaHUIO B | cumyisitope OpenCV
[IporpammupoBanue JUIS ABTOHOMHOT'O | CUMYJIATOPE,
3.5 | aBTOHOMHOTO IOJIETa T0JIeTA. MCIIOJIb30BaHUE YMmers: MIPOIKCHIBATH
WHCTPYMEHTOB  JUIsl | KOMaHIbl JJIs  yIPaBJICHUS
ABTOHOMHOTIO II0JICTa | IOJIETOM B CUMYJIATOpE
U nanucanus | OpenCV, CTPOUTH
MPOrPaMMHOTO KOJ[A. | TPAEKTOPHH MOJIETA
[Ipaktuueckue Hapbiku | [IpuHmunel pabotel ¢ | OTpaboTka HaBBIKOB | 3HATH:  MOHATHE  Aruco-
yopaBieHuss  ['eockan | Aruco-mapkepamu. pacno3HaBaHUA MapKepoB, METOJIbI
[Iuonep B cumynsrope. MapKepoB B | pacro3HaBaHUsl MapKepOB C
NuctpymenTs TUTSt CUMYJISITOPE. MOMOIIBI0  TEXHUYECKOTO
3.6 | pacmo3naBanus Aruco- 3peHust
MapKepoB
YMeTb: nponuckeiBaTh
KOMaH/IbI 17151
pacno3HaBaHMs MapKepoB
[IpakTnueckue HaBbikH | [IpuHIATIEL Hanucanue 3HaTh: MOpUHUMI PabOTHI
yhnpaBieHuss  ['eockaH | mporpaMMHpOBaHUs MpOrpaMm JUIS | CBETOAMOIHOM JICHTBI,
[Tuonep B cUMyNSATOpE. | CBETOAMOAHOM JIGHTBI. | YIIPaBJICHUS OCHOBHBIE ~ KOMaHABl B
HNucTpymeHThI s CBETOIHOTHOMN Python IS
3.7 | MPOTPaMMHPOBAHAS U JICHTOU B | MPOTrpaMMHPOBAHUS
CUMYIISILIUU paboThI CUMYJISITOpE. CBETOAMOIHOM JIEHTBI
CBETOJIMOTHOW JIEHTHI YMeTh: mnmcaTh KOMaHbI
JUTSl CBETOJIMOHOM JIEHTHI U
nepeaaBaTh CUTHAIBI Yepes
Hee
Pemenne keiicoB | [logxonpl K peuieHuro | Yuactue B | 3HaTh: BUIBI THUIIOBBIX
COpPEBHOBaHUI 1o | Keicos, CTpaTervy | COPEBHOBAHUAX IIO | KEMCOB HA COPEBHOBAHMSIX
3.8 | mporpaMMupOBaHHUIO MIPOrPaMMUPOBAHHUS. IIPOrPaMMHPOBAHUIO | YMETh: pemiath THIOBBIE
JPOHOB B CUMYJISITOpax JIPOHOB B | KEHChI U3 COPEBHOBAHUM
CUMYJISITOpaXx.
Monyns 4. Kelicel 10 cOpeBHOBATEIbHOM JieTaroteii pooororexuuke (16 yacos, 8 3ansaTuii mo 2 yaca)
Keiic 1. 3axBar rpysa. 3HAKOMCTBO ¢ | Beibop nmoaxonsmieit | 3HaTh: BUJIBI
TEXHUYECKUM 3aJ]JaHUEM | MOJIEIH, pa3paboTKa | MAHUILYJIATOPOB,
Keiica, TEXHHUKa | TUIaHa pelieHus | KOHCTPYKIMH u HX
4.1 Oe3omacHoCcTH,  0030p | Keiica, opraHu3arus | IPUMEHECHHUE. Meronsl
aHAJIOTOB KOMaHAHOW paOOTHI. | MPOEKTHOIO YIPABJICHUA U
MaHMITYJISITOpA. PaspaboTka  mmiaHa | KOMaHIHOM pabOTHI.

[0 PEIICHMIO Kelica.
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3HAKOMCTBO C | opraHu3anus YMmerb: IJIAHUPOBATh
TEXHUYECKUM 33/IaHUEM | KOMaHIHOW pabOTHI. | MPOEKTHYIO JESTEIbHOCTH B
Keiica. Texnuka | O030p aHaJIOTOB | KOMaHe, MPOBOAUTH 0030p
0€3011aCHOCTH. MaHMITYJIATOpA. aHaJIOT OB, HCII0JIb30BATh
METO/IbI IIPOEKTHOTO
yIIPaBJICHUSI.
Keiic 1: 3axBar rpy3a - | Pa3paborka 3D-monenu | MonenupoBanue 3HaTh: OCHOBHBIE OTIEPALIUU
Pazpabotka 3/[-monenu | u yepTexen UL | HEOOXOIUMBIX CAIIP o 3]1-
U YepTexen NPOM3BOJICTBA JeTajle | aeraneil [uist COOPKH | MOJECTMPOBAHHIO
MaHHUITYJISITOPA, MaHHUITYJISTOPA. (KOMIIAC, bniennep).
42 YMmersb: MOJEJINPOBATH
eTaau IS cOOpKH
MaHMITyJIATOpA.
UCIIOJIb30BaTh
obopyoBaHue YISt
POM3BOJICTBA JICTAJICH.
Keiic 1: 3axBar rpy3a - | Coopka manumysropa | [IponsBoacTtso 3HaTh: BUIBI AJAUTHUBHBIX
COopka Mmanunynstopa | (pobo-pyka), JieTaseH, TEXHOJIOTHH, BU/IBI
COEJIMHEHNE C | KOHCTpYyUpOBaHUE 000pyoBaHUs JUIst
KBaJIPOKOIITEPOM. MaHHITYJIATOpA, npousBojcTBa neranei. Th
cOopka 0e301acHOCTH MpHU padoTe ¢
COEIMHEHUE ¢ | obopynoBanuem
KBaJJPOKOIITEPOM. YMmers: UCIIOJIb30BaTh
CTaHIIUIO
4.3 IPOTOTUIMPOBAHUS (3H-
MPUHTEP, JIA3ePHBI CTAHOK)
UL CO3MaHus  JeTanei
MaHunysiastTopa. CoequHsATh
manunynsitop ¢ BIUIA
(camocOopHBIt  OpoH WM
Habop KBaJIpOKOIITEpa
[Inonep, APA)
Keiic 1: 3axBat rpy3a - | [Ipezentanus npoekra, | Mcnons3oBanue 3HaTh:! Tb IIpH
[Ipe3eHTanus npoekra | NWJIOTHPOBAHUE, KBazipokonrepa g | nuinotupoBanun BIUUIA ¢
JIEMOHCTpalys paOoThI | BHIMOJHEHUS 3a7jauydl | Harpy3Koi (MaHUIYJIATOD).
MaHMITYJISATOpA. 3axBara rpysa. OCHOBHBIE  PE&XHUMBl U
KOMaH bl npu
44 NWIOTUPOBAHUM.
YMmers: MUJIOTUPOBATH
BITJIA C BCTPOCHHBIM
MaHUIIYJISATOPOM. YmMmetp
BBITOJIHSTD 3aa4un c
HCTI0JIb30BaHUEM BIUIA
(3axBar rpysa) .
Keiic Ne 3: | OcHOBHI 3HAKOMCTBO C | 3HaTh: PEXHUMBI CBEMKH,
«AspodoTocheMKay. a3p0(OTOCHEMKH. 000pyI0BaHHEM: IPHUHLMIBL  UCIOJIb30BAaHUSA
Bsenenue. 3HAKOMCTBO ¢ | BIUIA, xamepoii Kamep, OCHOBBI
4.5 TEXHUUYECKUM 3a/IaHUEM ¢doTorpammeTpun.
Keica, COCTaBJICHHE YMeTs: HCITOJIE30BaTh
IUIaHa TOJIETA. KaMepbl UL
3nakomctBo ¢ [IO mo ¢doTorpadupoBaHus.
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dboTorpamMmeTpuH,
OCHOBBI (DOTOCHEMKH C
BIUIA, Buabl kamep,
PEXKUMBI ChEMKH.

Keiic 3: | [lpuamuner HaBuranuu. | Pa3zpaboTka 3HaTh: TIPUHLIUIIBI
AspodoTtocremka - | AIropuTMBI Mapipyta rnosera (¢ | pa3paboTku MOJICTHOTO
Pa3paboTka MapuIpyTa | HOCTpOEHHs MapIiuipyTa | ydeToM TpeGoBaHMii | MapuIpyTa TS
nosniera. oTocheMka ABTOHOMHOTO  IoJieTa. | a3pO(OTOCHEMKH, a’po(oToCHEMKH;
PesxxumMbt TEXHUYIECKOTO TEXHUYIECKHE
a3po(hOTOCHEMKH, 3ajaHus, XapaKTEPUCTHKH KaMep st
TEXHUYECKHE napametpoB kamepsl, | BIIIA,  mpuHmumelr  ux
4.6 XapaKTePUCTHKH U | pOKUMOB  CHEMKH). | HCIIOJIb30BaHMS
HPUHIIHATIBI [TpoBenenue Ymers: pa3pabaTbIBaTh
UCIIOJIb30BaHUSL  Kamep | a3poOTOCHEMKHU MapuipyT TUTSt
bl Ha BITJIA JTAHHOT'O 00beKTa | a3pOPOTOCHLEMKH;

W/WJI TEPPUTOPHUH. | IPOBOAUTH
apoorocremky mo T3
3aJ]aHHBIX OOBEKTOB WM
TEPPUTOPHH.

Keiic Ne3: | OcuHoBHbIe pexxumsbl | O6paboTka 3uatb: OCHOBHBIC (QYHKIIUU
AspodoTocremka. 00paboTku dororpaduii. 1O, pexumbl 00pabOTKU
O0paboTka dororpaduii. Pexumsr | [loctpoenne obnaka | ¢ortorpadui,
¢boTorpadumii: HACTPOWKH MPOTPAMMBI. | TOUEK u €ro | TEOpeTHYECKHE OCHOBBI
4.7 | Hactpoiika nporpammsl, | [ToHsTHe 00aka TOYEK. | peIaKTHPOBAHHUE MOCTPOEHHUs 00JIaka TOYEK.
3arpyska JaHHBIX, | TUrbl ~ MaHHBIX  JUIA YMeTs: 0o0pabartbIBaTh
BBIPAaBHUBAHUE 00paboTKH. ¢ororpadumu, CTOUTH
cauMKoB. [loctpoenue 00J1aKO TOYEK.
o0Jyaka TOYeK.
Ketic Ne3: [Tonsarue [TocTpoenue 3HaTh: OCHOBHBIE MOHSATH
AspodoTocremka. oprodororuiana,  3D- | opTodoToruiana, (optodoToran, KapTa
[TocTpoenue MOJEJIN, TEOPETUYECKHUE | IIOCTPOCHUE 3D- | BeICcOT, 3/I-MOA€ENb)
opTodoTOIUIaHa, OCHOBBI  TIOCTpPOE€HHWsI | Mojenu (B ToM uncie | Bragers: METOJIOM
noctpoenue 3D- optooToruIaHa. H allO’)KEHUE | MOCTPOSHUS
4.8 | momenu. [ToHsATHE KApTHI BHICOT. | TEKCTYD), KapTel | oprodoToriana

BBICOT MECTHOCTH YMeTh:  CTpPOUTH  KapTy
BBICOT  MecTHOCTH,  3/I-
MO/IEb, HAKJIa/IbIBATh
TekcTypbl Ha 3]I-mozens,

CTPOUTH OPTO(HOTOIIIAH.

HWrorosas arrecrarus

Ha ycmotpenune neparora
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CBEJEHUSA Ob YYEBHO-METOJAUYECKOM OBECIIEYEHHUHA

JAOMOJIHUTEIbHON 001Iepa3BUBalOLIel POrpaMMbl

«Kpr Ha B3JICT: BBEICHHC B OecuIoTHEIE AaBHAIlTMOHHBIC B CUCTEMBD»
TEXHHYICCKOMN HAITpaBJICHHOCTH

5-6 kiacc
HaunmenoBanue YMK g5t yuarerocst VYMK nns nenarora
MOAYJIS
Monyns 1 [{uka cTaTel 0 KBaApOKONTEPE I'ypesanoB A. E. MonenupoBanue
Pexxum nocryma: https://clck.ru/34ih8A yIpaBJieHus KBajapokontepoM MuxenepHbiii BecTHUK. MI'TY nm.
H.D.baymana. OnektpoH. xypH. 2014 No8&
Pexxum nocryna: http://engbul.bmstu.ru/doc/723331.html
[IpumeHeHne CKBO3HBIX TEXHOJOTUM JJIs1 PhIHKA a3pOHET
Pesxxum moctyna: https://skvot.2035.university/aeronet
Monyns 2 [Munoruposanue DJI [Munoruposanue DJI
Pexum nocryna: Pexum nocryna:
https://www.youtube.com/watch?v=3ehGng4NDks https://www.youtube.com/watch?v=3ehGng4NDks
Monynsb 3 00630p nporpammuoro obecredenuss ARA AgroTEchSim g | O630p nporpammuoro odecneueHust ARA AgroTEChSim st
cumyisauuu BITJTA cumyisiiinu BIUJTA
Pexxum nocrymna: Pexxum nocrymna:
https://www.youtube.com/watch?v=LxJYeJ1fXm0&ab chann | https://www.youtube.com/watch?v=LxJYeJ1fXm0&ab channel=Appl
el=AppliedRobotics iedRobotics
Monyns 4 JpoH cBOMMHU pyKaMu To4kM MOCTPOEHUS MapIIpyTa U UX OMHCAHUE

Pexxum moctyma: https://dronomania.ru/fag/dron-svoimi-
rukami-urok-1-terminologiya.html

CI/IMYJ'DITOp ABTOHOMHBIX ITOJICTOB JIA JPOHOB CEpUU
«ITnonep»

Pexum nocryna:
https://www.youtube.com/watch?v=_96CAeke7dw

Pesxum nocryna: https://vk.com/doc-73909783 437542382
OcHOBHBIE 3JIEMEHTHI BUHTOMOTOPHOM rpynnsl BIIIA

Pexxum nocryna: https://docs.geoscan.aero/ru/master/database/const-
module/vmg/aero-vmg.html
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CBEJIEHHWSA Ob YYEBHO-METOANYECKOM OBECIIEYEHUN
JAOMOJIHUTEIbHON 001Iepa3BHBalOLel POrpaMMbl
«Kpr Ha B3JICT: BBECACHHUC B OECIIUIOTHEIE ABUAITUOHHBIC B CUCTCMbD»
TEXHUYECKOHN HAIPaBICHHOCTH

7-9 xnacc
HaumeHnoBaHue YMK nas yyamerocsi YMK nas nexarora
MoayJiei
Monyis 1. Buneoypoku o Kommac-3D Kommac-3D. O6y4aromue Matepuaibl
Pesxxum nocryma | Pexum goctyna: hitps://kompas.ru/publications/video/
https://www.youtube.com/@annaveselova/videos
Buneoypoxu mo Kommac-3D
Pexxum JIOCTyIIa
https://www.youtube.com/@annaveselova/videos
Monyns 2. COopka TOHOYHOTO KBaJpOKONTEPa CBOUMHU PyKaMu COopka TOHOYHOTO KBaJAPOKONTEPa CBOUMHU PYKaMH
Pexxum nocryma: https://clck.ru/34i5bq Pexxum nocryma: https://clck.ru/34i5bq
Monymns 3. C xamepoii B oomaka. Yacts 1 C kamepoii B obaka. Yacts 1
Pexxwum nocryma: https://habr.com/post/196884/ Pexwum noctyna: https://habr.com/post/196884/
Teopus FPV-nunotupoBanus Kommuekt nis c6opku copeBHOBartenbHOro fpoHa ARA FPV
Pexxum noctyna: Pexxum noctyma:
https://docs.geoscan.ru/pioneer/database/pilot-module/pilot- https://www.youtube.com/watch?v=e04ODT1tNJU&ab_chann
3part.html el=AppliedRobotics
Monys 4. IIporpammupoBanue IIporpammupoBanue

Pexxum nocrymna:
https://docs.geoscan.ru/pioneer/programming/programming.ht

Pexxum nocrymna:
https://docs.geoscan.ru/pioneer/programming/programming.ht

ml

ml
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https://vk.com/away.php?to=https%3A%2F%2Fdocs.geoscan.ru%2Fpioneer%2Fprogramming%2Fprogramming.html&cc_key

CBEJIEHUS Ob YYEBHO-METOAUYECKOM OBECIIEYHEHUU
JAOIOJIHUTEIbHOH 001Iepa3BUBAIOIIEH IPOrPaMMBbI
«Kypc Ha B311eT: BBe/IcHHE B OECITUIIOTHBIC aBUAIIMOHHBIC B CHCTEMBD»)
TGXHI/I‘-IGCKOI\/'I HaHpaBHeHHOCTI/I

10-11 xmace
HaunmenoBanmne | YMK 1151 yyamerocs VYMK a1t nenarora
MoayJiei
Monyis 1. 3D-neuaTh I BCeX U KaXKAOTO Buneoypoku no Kommnac-3D
Pexum noctyna: https://stepik.org/course/114650/info Pexxum mocryma
https://www.youtube.com/@annaveselova/videos
Buneoypoku no Kommnac-3D
Pexxum nocrtyna OCHOBHBIE 371€EMEHThl BUHTOMOTOPHOM rpynisl BITJIA
https://www.youtube.com/@annaveselova/videos Pexxum noctymna:
https://docs.geoscan.aero/ru/master/database/const-
module/vmg/aero-vmg.html
Monyns 2. PoGororexnuka Ha Pythone. ba3oBsie anropuT™sr PoGororexnuka Ha Pythone. ba3oBsie aaroputmer
Pesxxum nocryma: https://www.lektorium.tv/robo-python-basic Pexxum noctyma: https://www.lektorium.tv/robo-python-basic
OcHoBBI IporpaMmMHupoBaHus Ha si3bike CH+ OcHOBBI IpOrpaMMHUpPOBaHus Ha si3bike C++
Pexxum nocryna: https://www.lektorium.tv/basics-of- Pexxum nocryna: https://www.lektorium.tv/basics-of-
programming programming
Moy 3. CuMynaTop aBTOHOMHBIX MOJIETOB st IpoHOB cepuu «[lronep» | CUMyNATOp aBTOHOMHBIX HOJIETOB U1 JPOHOB CEpUN
Pexxum nocrymna: «IInonep»
https://www.youtube.com/watch?v=_96CAeke7dw Pexxum nocrymna:
https://www.youtube.com/watch?v=_96CAeke7dw
Mopyns 4. AspodoTocheMKa U €€ UCTOPHUS. 00630p poTorpaMMeTpUIECKOT0 MPOTPAMMHOTO 0OECTICYEHUS

Pexxum noctymna:
https://docs.geoscan.ru/pioneer/database/complex-
module/aerospace-foto/aerospace-foto.html

ARA Aeragro
Pexxum nocryma:
https://www.youtube.com/watch?v=WhbSGksidmHg&ab chan

nel=AppliedRobotics
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https://stepik.org/course/114650/info
https://www.youtube.com/%40annaveselova/videos
https://www.youtube.com/%40annaveselova/videos
https://docs.geoscan.aero/ru/master/database/const-module/vmg/aero-vmg.html
https://docs.geoscan.aero/ru/master/database/const-module/vmg/aero-vmg.html
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/robo-python-basic
https://www.lektorium.tv/basics-of-programming
https://www.lektorium.tv/basics-of-programming
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key
https://vk.com/away.php?to=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D_96CAeke7dw&cc_key
http://www.youtube.com/watch?v=WbSGksidmHg&ab_chan

CBEJIEHHSA O MATEPUAJIBHO-TEXHUYECKOM OBECIIEYHEHUU OBPA30OBATEJIBHOI'O ITPOHECCA

JAONOJIHUTEIbHOM 001epa3BUBaOIIEel TPOrPaAaMMBbI

«Kypc Ha B3JICT: BBCJACHHC B 0eCnmUJI0THBIE ABUAIIMOHHBIEC B CUCTEMbI»

TeXHUYeCKOW HANpPaBJEHHOCTH 5-6 Kitacc

Monyns 1. Beenenwue. Ilepssie maru (16 gacos, 8 3aHsTHii 10 2 Jaca)

No Tema OO06opynoBaHUE U PACXOIHBIC MaTEPHAIIBI
11 | Beenenue B wMup BIUIA wu |-
CUMYJIITOPBI
1.2 Manas nonerHas 30Ha "MoaynbHbiil Ky0" — 1 mit;
Bbyno mat 10mmMm. IIpousBoactBo Poccusi. Matepuan EVA. HaGop 13 MOayIbHBIX MaTOB OOIIeiH
3nakomMcTBO ¢ Habopom Ilmonep | miomansio 9 kB.M. 1o pasmepy nmoneTHoit 30HbI — 1 mT;
Munu u ynpaxsenus B cumyisitope | ['eockan [Tuonep Munu (o6pazoBarensHoe BBC MylbTHPOTOPHOTO THIIA C MAKCUMAJILHOW B3JIETHOM
maccoit (MBM) no 150 1) ¢ BKIIOYEHHBIM PEMKOMIUIEKTOM — 11 1mT;
I'eockan Tpenaxep-Cumynsatop — 12 mr
13 Manas nonerHas 30Ha "MoaynbHbiil Ky0" — 1 mit;
1o mat 10mm. ITpousBonctBo Poccus. Marepuan . HaGop 13 MolyIbHBIX MaTOB O0ILEi
PaboTa ¢ KOMIJIEKTYIOUIMMHU IpOHA U b 1Omm. T1 P M EVA. Hao 0
o p momanaeio 9 kB.M. Tlo pazmepy moneTHoM 30HbI — 1 1IT;
yIIpaKHEHUS YIPaBICHUS . .
I'eockan [Tuonep Munu (o6pazoBatensHoe BBC MyabTHpOoTOpHOTO THIIA ¢ MAKCUMaIbHOM B3JI€THON
maccoit (MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMIUIEKTOM — 11 1mIT;
14 Manas nosietHast 30Ha "MoaynbHbli Ky0" — 1 mT;
Vsvaere S —— Bbyno mat 10mMm. ITpoussoactBo Poccust. Matepuan EVA. HaGop 13 MoayabHBIX MaToB 0OIIeH
1 P > | uromaaeko 9 kB.M. [lo pazmepy mosieTHoOM 30HBI — | mIT;
NepeaaTYMKOB U YIPaBIeHHUE JPOHOM . .
I'eockan IInonep Munu (o6pazoBarenbHoe BBC MynbTHPOTOPHOTO THUIIa C MAKCUMaIbHON B3JIETHOM
Mmaccoii (MBM) o 150 1) ¢ BKITIOYEHHBIM PEMKOMITIEKTOM — 11 1mT;
15 Manas nonerHas 30Ha "MoaynbHbii Ky0" — 1 miT;
AKKYMYISTODEL 1 AKHEHISL 110 Bbyno mat 10mmMm. IIpoussoactso Poccus. Marepuan EVA. HaGop 13 Moy aIbHBIX MAaTOB 00ILEH
MY p yrip mwronaaeso 9 k.M. Ilo pazmepy nosetHou 30861 — 1 1IT;
MaHEBPUPOBAHUIO . .
I'eockan [Tuonep Munu (o6pazoBarensHoe BBC MyabTHpOTOpHOTO THIIA ¢ MAKCUMAIbHOM B3JIETHOM
Maccoil (MBM) o 150 1) ¢ BKIIIOYEHHBIM pEMKOMITIIEKTOM — 11 1mT;
1.6 Maunas nosietHast 30Ha "MoaynbHbli Ky0" — 1 mT;
S T —— Byno mat 10mMm. ITpousBoactBo Poccus. Matepuan EVA. HaGop 13 MOayabHBIX MaTOB OOIIeiH
P P momansio 9 k.M. Ilo pasmepy nonetHoi 30Hb1 — 1 1T;
YIPaXHEHUS 110 MAHEBPUPOBAHUIO . .
I'eockan [Tnonep Munu (o6pazoBarenbHoe BBC MyIbTHPOTOPHOTO THITA ¢ MAKCUMATLHOM B3JIETHOM
Maccoit (MBM) no 150 r) ¢ BKIIOYEHHBIM pEMKOMIUIEKTOM — 11 1mT;
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1.7

PaGora ¢ pmarunkamMyd M MOJIETHBIE
YIIPaKHEHUS

Manas nosetHas 30Ha "MoynbHbINH Ky0" — 1 1m1T;

Byno mat 10mmMm. IIpoussoactso Poccus. Marepuan EVA. HaGop u3 Moy abHBIX MAaTOB 00IIEi
mwionaaeso 9 k.M. Ilo pazmepy nosetrHou 30861 — 1 1IT;

I'eockan IInonep Munu (o6pazoBatesnbHoe BBC MynbTHPOTOPHOTO THIIa C MAKCUMAIbHON B3JIETHOM
Maccoit (MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 mT;

18 Maunas nosietHast 30Ha "MoaynpHbIl Ky0" — 1 mT;
Bbyno mat 10mmMm. IIpousBoactBo Poccust. Matepuan EVA. HaGop 13 Moy apHBIX MaTOB 00IIei
BBenenue B mporpammupoBaHue N
momaaeio 9 kB.M. Ilo pa3mepy noneTHoM 30Hb1 — 1 IT;
JpOHa U COPEBHOBAHUS . .
I'eockan [Tuonep Munu (o6pazoBareapsHoe BBC MyabTHPOTOPHOTO THIIA ¢ MAKCUMAJIBHOW B3JIETHOU
Maccoil (MBM) 1o 150 r) ¢ BKIIOYEHHBIM pEMKOMITIIEKTOM — 11 1mT;
Moy 2. ITonerst Ha 'eockan-Munu (16 dacos, 8 3ansTHii 110 2 yaca)
Ne Tema O6opynoBaHKe U pacXoJHbIE MaTEpPUAIIbI
2.1 | Beenenne B moiieThl Ha JpoHe | Manas noneTtHas 30Ha "MoaynbHbii Ky0" — 1 mT;
[Inonep-munu u texuuka | byno mar 10mm. [IpousBoacteo Poccusi. Marepuan EVA. HaGop 13 Moy IbHBIX MaTOB 00IIIEiH
0e3omacHoCTH wiomaapio 9 k.M. Ilo pazmepy noneTHoi 30Hb1 — 1 1IT;
I'eockan ITuonep Munu (o6pazoBarenbHoe BBC MynbTUPOTOpPHOrO THIIA C MAKCUMAJIbHOM B3JIETHOM
Maccoit (MBM) no 150 r) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 mT;
3
2.2 | OcHOBHBIC MaHEBPBI: B3JIET, BUCEHHE, | Maas nosierHas 3oHa "MoaynbHbIH Ky0" — 1 1mT;
s s y y >
rocajka byno mat 10mm. IIpousBoactso Poccus. Marepuan EVA. HaGop 13 Moy aIbHBIX MAaTOB 00ILEH
momanaeio 9 kB.m. Tlo pa3mepy moneTHoM 30HbI — 1 1IT;
I'eockan [Tuonep Munu (o6pazoBatensHoe BBC MyabTHpOoTOpHOTO THIIA ¢ MAKCUMaIbHOM B3JI€THOM
Maccoil (MBM) o 150 1) ¢ BKIIOYEHHBIM pEMKOMITIIEKTOM — 11 1mT;
2.3 | OcHOBHBIE =~ MaHEBpHI:  JBIKeHHE | Manas nmonerHas 3oHa "MoaynbHbIH Ky0" — 1 mT;
BIIEpE-HA3a/1, BJIeBO-BIpaBo, | byno mar 10mm. IlpousBonactBo Poccus. Marepuan EVA. Habop 13 MoayJIbHBEIX MaToB 00IIeH
rnocajka mwronaaesio 9 k.M. Ilo pazmepy nosetHou 30861 — 1 1IT;
I'eockan Ilnonep Munu (o6pazoBarenbHoe BBC MynbTHpOTOpPHOro THIIA C MAKCUMAJIbHOM B3JIETHOM
Maccoit (MBM) no 150 r) ¢ BKJIIOYEHHBIM PEMKOMILIEKTOM — 11 1mT;
b
2.4 | I3yuyeHne OCHOBHBIX MaHEBpOB: | Maias nonetHas 30Ha "MoaynbpHbIN Ky0" — 1 1mT;

MaHECBp «KBaApat»

Byno mat 10mMm. ITpousBoactBo Poccus. Matepuan EVA. HaGop 13 MOayabHBIX MaTOB 0OIIeiH
miomanpio 9 k.M. Ilo pasmepy nonetHoi 30HbI — 1 1T;

I'eockan IInonep Munu (o6pazoBatenbHoe BBC MynbTHPOTOPHOTO THIIa C MAKCUMaIbHON B3JIETHOU
Maccoit (MBM) no 150 r) ¢ BKIIOYEHHBIM pEMKOMIUIEKTOM — 11 1mT;
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2.5

N3ydyeHre OCHOBHBIX  MaHEBPOB:
TIOJIET TI0 KPYTY, BUCEHUE «OOKOM»

Manas nosetHas 30Ha "MoynbHbINH Ky0" — 1 1m1T;

Byno mat 10mm. [IpousBoactso Poccus. Marepuan EVA. HaGop 13 Moy abHBIX MAaTOB 00IIEi
mwionaaeso 9 k.M. Ilo pazmepy nosetrHou 30861 — 1 1IT;

I'eockan [Tuonep Munu (o6pazoBarensnoe BBC MynbTHPOTOPHOTO THIIA C MAKCUMAIILHOW B3JIETHOM
Maccoit (MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 mT;

2.6

I/I3y‘{eHI/IC OCHOBHBIX MaHCBPOB:
IMOJICT BHICPCA-Ha3ad U BIICBO-BIIPaBO
((6OKOM>>, mocajaka

Maunas nosietHast 30Ha "MoaynpHbIl Ky0" — 1 mT;

byno mar 10mm. IIpousBonctBo Poccusi. Marepuan EVA. HaGop 13 MOy IbHBIX MaTOB 0OIIIEH
miouaapio 9 k.M. Ilo pasmepy nonetHoi 30Hb1 — 1 1T;

I'eockan [Tnonep Munu (o6pazoBatenbHoe BBC MynbTHPOTOPHOTO THIIA C MAKCUMAIBLHOM B3JIETHOM
Maccoit (MBM) no 150 1) ¢ BKIIOYEHHBIM peMKOMIUIEKTOM — 11 1mT;

2.7 | 3yyeHne OCHOBHBIX  MaHeBpOB: | Maias nosietHast 30Ha "MoaynbHbli Ky0" — 1 mt;
1oJjioca NpensTCTBUi Byno mar 10mm. [IpousBoncteo Poccusi. Marepuan EVA. HaGop 13 MoaybHBIX MaTOB 001IEiH
wiomazasio 9 k.M. o pasmepy nosnerHoit 30Hb1 — 1 mT;
I'eockan IInonep Munu (o6pazoBarenbHoe BBC MynbTHPOTOPHOrO THIIA C MAKCUMAJIbHOM B3JIETHOM
maccoit (MBM) no 150 1) ¢ BKIFOYEHHBIM PEMKOMILIEKTOM — 11 mT;
2.8 | U3yueHne OCHOBHBIX MaHEBpOB: | Mauas mosietHast 30Ha "MoaynbHblid Ky0" — 1 mT;

110Jioca MPENsITCTBUM (COPEBHOBaHUE
Ha BpeMsl)

Bbyno mat 10mMm. [TpoussoactBo Poccusi. Matepuan EVA. HaGop 13 MOayabHBIX MaTOB OOIIeiH
momanaeio 9 kB.M. Tlo pazmepy moneTHoM 30HbI — 1 1IT;

I'eockan ITuonep Munu (o6pazoBatensHoe BBC MyabTHpOoTOpHOTrO THIIA ¢ MAKCUMaIbHOM B3JI€THOM
maccoil (MBM) o 150 r) ¢ BKIIOYEHHBIM peMKOMITIIEKTOM — 11 1T

Moayins 3. Cumyssropsl (16 yacos, 8 3ausaTwHii 10 2 yaca)

Ne Tema O6opynoBaHHe U pacXOJHbIE MATEPUAIIBI
3.1 | 3nakomctBOo ¢ cumymstopom ARA | [IK TPABUTOH J50A RYZEN 5
AgroTechSim u ero | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-

CbYHKHI/IOHaJ'IBHI)IMI/I BO3MOXHOCTSIMHU

C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msits/ MonuTop 23.8"/ - 12 it
[Mporpammuoe obecnieuenrne ARA AgroTechSim mist cumyssitiuu BITJTIA (aptukyn: ARA-SWI-EDU-
01) — 12 mr

3.2

PaGora ¢ cumynaropom: BbIOOp
MYJBTHPOTOPHOTO BITJIA 51
MIPOXOKJCHHE TOTOBOM TPacChl

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msitis/ Monutop 23.8"/ - 12 it
[Mporpammuoe obecnieuenne ARA AgroTechSim mist cumyssitiuu BITJTIA (aprukyn: ARA-SWI-EDU-
01) — 12 mr

3.3

PenaktupoBanue roToBoil KapThl s
3aJIaHHBIX YCIIOBHIA: BBIOOD

TIK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
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camouietHoro BIUJIA u mpoxoxaenue
Tpacchl Nel

C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Mpiis/ Monutop 23.8"/ - 12
[Mporpammuoe obecneuenne ARA AgroTechSim st cumynsiiuu BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12 wr

3.4

PenakTupoBanue TOTOBOM KapThl It
3aJJaHHBIX YCIIOBUIA: BBIOOP
rudpunnoro BITJIA u mpoxoxkaeHue
Tpacchl Ne2

I[NK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Msims/ Monutop 23.8"/ - 12 mr
[Mporpammuoe obecnieuenne ARA AgroTechSim st cumynsinum BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12 wr

35

Co3nanne cCOOCTBEHHOM KapThl IS
3aJJaHHBIX YCIIOBUIA: BBIOOP
MYJIBTUPOTOPHOTO BITJIA u
MIPOXOXKJACHUE TPACCHI

I[IK TPABUTOH I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Msiiis/ MouuTop 23.8"/ - 12 it
[Mporpammuoe obecneuenne ARA AgroTechSim st cumymsiuu BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12 mr

3.6

Coznanue coOCTBEHHOW KapThl Jis
3aJJaHHbIX YCJIOBUH: BbIOOp
camouietHoro BIIJIA u npoxoxnenue
Tpacchbl

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Msits/ MouuTop 23.8"/ - 12 it
[Tporpammuoe obecnieuerre ARA AgroTechSim mist cumyssiiuu BITJTA (aprukyn: ARA-SWI-EDU-
01) — 12 mr

3.7

Co3nanne CcoOCTBEHHOM KapThl C
OMYJIALIMEN  TMOTOJHBIX  YCIIOBUM:
BbIOOp MynbTHpOoTOpHOro BIUJIA n
MIPOXOXKACHHUE TPACCHI

INIK I'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msitus/ Monutop 23.8"/ - 12 wt
[Mporpammuoe obecnieuenne ARA AgroTechSim mist cumynsitiuu BITJTIA (aprukyn: ARA-SWI-EDU-
01) — 12 wr

3.8

Co3nanne COOCTBEHHOW KapThl C
OMYJISALMEN  TOTOAHBIX  YCJIOBHM:
BbIOOp  rubpuanoro BIUUIA wu
MPOXOXKACHUE TPACCHI

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuatypa/Msiirs/ MouuTtop 23.8"/ - 12 mt
[Tporpammuoe obecrieuenre ARA AgroTechSim mist cumysmsiiuu BITJIA (aptukyn: ARA-SWI-EDU-
01) — 12 mr

Moy 4. [Toaroroka k CopeBroBanusm (16 yacos, 8 3anstuii mo 2 vaca)

Ne Tema Ob6opyaoBaHKe U PACXOTHBIC MATEPHAIIBI

4.1 | IlpakTuka I10JIETOB BAC | IIKIT'PABHUTOH JA50A RYZEN 5
CIIOPTHUBHOTO tuna. | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
Kpanudukarmonnsie  BouteTol B | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiiis/ Mouutop 23.8"/ - 12 miT;

MOJIETHOM CUMYJISITOPE.

I'eockan Tpenaxep-Cumyinsitop — 12 wr;
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[Tporpammuoe obecrieueare ARA AgroTechSim mst cumysmsiiiuu BITJIA (aptukyn: ARA-SWI-EDU-
01) — 12 mr;
[Mporpammuoe obecnieuenne ARA AgroTechSim st cumynsiiuu BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12 wr

4.2 | IlpakTuka II0JIETOB BAC | IIKT'PABUTOH J50A RYZEN 5
CIIOPTHBHOTO tumna. | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
KBamu¢pukammonnsie  Boutetel B | C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Mpiiis/ Mouutop 23.8"/ - 12 mit;
MOJIETHOM CUMYJISITOPE. I'eockan Tpenaxep-Cumynsarop — 12 mr;
[Mporpammuoe obecneuenne ARA AgroTechSim st cumynsiiuu BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12
[Mporpammuoe obecnieuenne ARA AgroTechSim st cumymsiuu BITJIA (aprukyn: ARA-SWI-EDU-
01) — 12
4.3 | IIpakTHueckue MOJIETHI Ha | Manas nonetHas 30Ha "MonaynbHbii Ky0" — 1 mt;
CIIOPTUBHBIX kBajpokonTepax. | byno mar 10mm. ITpoussonctBo Poccus. Marepuan EVA. Habop 13 MOayJIBHBIX MaToB 0o0LIeH
[TpoxoskaeHue Tpacchl: mpoJieT yepes | mIomansto 9 ks.m. 1o pazmepy nosieTHo 30HbI — 1 1IT;
KOJIBLIO (ucmosnb3yst roroBeiii | ['eockan [lnonep Munu (o6pazoBatenbHoe BBC MynbTHPOTOPHOTO THIIA C MAKCUMAIBLHOM B3JIETHOM
kBaspokornrep «Ilnonep MmuHm» Mmaccoii (MBM) o 150 1) ¢ BKIIOYEHHBIM PEMKOMITIEKTOM — 11 1mT;
4.4 | TlpakTuueckue T1OJIETHI Ha | Manas nonetHast 30Ha "MoaynbHbIi Ky0" — 1 1mT;
CIOPTUBHBIX kBajpokonTepax. | byao mar 10mm. ITpousBonctBo Poccus. Marepuan EVA. HaGop 13 MoaylibHBIX MaTOB 0011l

[IpoxoxaeHne Tpacchl: pa3BOpPOT Ha
180, moner BHHU3 MO TOPHU3OHTAIH
(mukupoBaHue, BBIXOJ] u3
MMUKUPOBAHMS) - KaK B CHUMYJIATOPE,
TaK U Ha OTKPBITOH TUIOIIAIKE

momanaeio 9 kB.m. Tlo pazmepy moneTHoOM 30HbI — 1 IT;
I'eockan ITuonep Munu (o6pazoBatensHoe BBC MyabTHpoTOpHOTO THIIA ¢ MAKCUMaIbHOM B3JI€THOM
Maccoil (MBM) 1o 150 1) ¢ BKIIOYEHHBIM pEMKOMITIIEKTOM — 11 1mT;

4.5 | Ilpaktrueckoe 3aHatue 1o coOopke | ['eockan [Tnonep. KomruiekT mist coopku (o6pazoBarensHoe BBC mymnbTrpoTOopHOTO THIA ¢ MBM 110 1
KBaJIpoKoITepa u3 TOTOBBIX | KI') — 6 1IT;
KOMIUIEKTYIOIINX Konctpykrop yue6Horo KBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA" ARA-UAV-EDU-03
— 6 mr
4.6 | IlpakTryeckoe 3ansTHe 1o cOopke | ['eockan [Tnonep. Komrutekt mis coopku (oO6pasoBatenbnoe bBC mynbTiporopHoro tuma ¢ MBM no 1
KBaJIpOKOIITEpa u3 TOTOBBIX | KT) — 6 IIIT;
KOMIUIEKTYIOIINX Konctpykrop yue6HOoTrO KBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA" ARA-UAV-EDU-03
— 6 mr
4.7 | Ilpaktraeckoe 3ansTue mo pemoHTy | ['eockan IInonep. Kommekt st coopku (o6pazoBatenbHoe BBC mynsTuporopHoro tuma ¢ MBM no 1

JPOHOB

KT) — 6 1T;
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Konctpykrop yuednoro kBaapokonrepa ARA EDU. "TIporpammupyembie BITJIA" ARA-UAV-EDU-03
— 6 mT

4.8

[IpakTHueckoe 3aHITHE 110 PEMOHTY
JPOHOB

I'eockan [Tuonep. Komruiexr st coopku (obpasosarensnoe BBC mynsTrpoToproro tuna ¢ MBM mo 1
Kr) — 6 1mT;

Koncrpykrop yue6Horo kBagpoxonrepa ARA EDU. "IIporpammupyemsie BITJIA" ARA-UAV-EDU-03
— 6 mr

74




CBEJEHUSA O MATEPUAJIBHO-TEXHUYECKOM OBECIIEYHEHUU OBPA30OBATEJIBHOI'O TIPOLHECCA

JAOIOJIHUTEIbHOW 001Iepa3BUBAIOIIEH IPOrPaMMBbI

«Kypc Ha B3JICT: BBCACHUC B OecnuJIOTHbIE ABHAIIMOHHBIC B CUCTEMbI»
TeXHHYECKOu HAaMpaBJCHHOCTH

7-9 knace

Mogayis 1. 3]I-monenupoBanue (16 gacos, 8 3ansiTuii o 2 vaca)

Tema

O6opynoBaHKe U pacXoJHbIE MaTepUaIbl

OcHoBbl 3D-MopenupoBaHuss B MNPOrPaMMHOM KOMILIEKCE
KOMIIAC-3D: 3HakoMCTBO ¢ uHTep(deicoM, OCHOBHBIE
WHCTPYMEHTHI U OoTepalnu (MIPaKTUUECKUE YIPaKHEHU)

IIK I'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuarypa/Mpiiit/ MoHUTOP
23.8"/ - 12 mwr;

YK KOMITAC-3D v22. 3D-monenupoBanue aist 3D-nievatn — 12 mr;

Coznanue 3D mozaenu pambl KBaJIpoOKoIITepa

I[NIK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuarypa/Mpiiis/ MoHuTOp
23.8"/ - 12 wr;

YK KOMITAC-3D v22. 3D-monenupoBanue aist 3D-nevatn — 12 mr;
Blender 4.0 — mporpammHoe obecnieuenue st FDM 3D-npunTepoB
(cBo60HO pacniocTpansiemoe [10) — 2 mi;

[TpoexTrpoBaHM€ 3aLUTHI MPOMENTIEPOB /IS KBAIPOKOITEPa

INK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuarypa/Mpiiis/ MoHHTOD
23.8"/ - 12 mwr;

YK KOMITAC-3D v22. 3D-monenupoBanue mig 3D-nevatu — 12 mir;

Blender 4.0 — nporpammuoe obecnieuenue a1 FDM 3D-npunTepoB
(cBoboniHO pacnioctpansiemoe I10) — 2 mir;

Coopka  3D-mopmenu
KOMIIOHCHTOB

KBaJIpOKOIITCpa nu3 OTACIIBHBIX

IIKTTPABUTOH J50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Mpiiis/ MoHUTOD
23.8"/ - 2 m;

YK KOMITAC-3D v22. 3D-monenmupoBanue 1t 3D-meqarn — 12 mir;

Blender 4.0 — nporpammuoe obecnieuenue aiusi FDM 3D-npunTepoB
(cBo60HO pacniocTpansemoe [10) — 2 mT;
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[Tpumenenue TekcTyp u penaepur B 3D-moaenupoBanun

INIK T'PABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuarypa/Meiiis/ MoHuTOp
23.8"/ - 2 m;

YK KOMITAC-3D v22. 3D-monenupoBanue s 3D-nevatn — 12 mr;

Blender 4.0 — mporpammuoe o6ecrieuenue st FDM 3D-npuaTepoB
(cBoboiHO pacnioctpansiemoe 110) — 2 mi;

[TonroroBka mozeneit k 3D nevaru: mpoBepka rOTOBHOCTH U
ONTUMU3ALUS

I[NK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatrypa/Mpiiits/ MoHUTOD
23.8"/ - 2 m;

Blender 4.0 — nporpammuoe obecnieuenue 1t FDM 3D-nipunTepos
(cBoOOHO pacniocTpansiemoe [10) — 2 miT;

[TpakTryeckoe 3aHATHE: 3D-neuarts MoJenen

ucrosib3oBanueM 3D-ipuHTEpa

C

MHoro¢yHKIIMOHATBHAS CTAHLIUS TPOTOTUIIpOoBanHus1. Maubiii ProtoBox 381

(TpexuBeTHBIN 311 MPUHTED, Ja3epHBIN rpaBep, Gppe3ep) ¢ padboueit 30H0#
200x200x210Mm. C xomruiekrom ABS, PLA mractuka 10 kr

W3rotoBneHue aeraneil ¢ MOMOIIBIO JIA3EPHOTO I'paBepa U
dbpe3epHOro cTaHka

MHoro¢yHKIIMOHATBHAS CTAHLIUS MPOTOTUIIpOBanHus. Maubiii ProtoBox 381
(TpexuBeTHbIHN 31 MpUHTEp, JIa3epHBIH rpasep, ¢ppesep) ¢ padboueit 30HOH
200x200x210mM. C xommexkrom ABS, PLA mmactruka 10 xr

Monyns 2. Coopka kBaapoxontepa (16 gacos, 8 3anaruii mo 2 yaca)

Tema

O06opyoBaHNe 1 pacX0JHbIE MaTEPHAIIbI

Onpenenenue 1eneit u TpedboBaHuil K cOOpKe KBaApOKONTEPA

COopka paMbl U yCTAaHOBKA MOTOPOB

KonctpykTop cnoptuBHoro kBaapoxomntepa ['eockan [Tnonep FPV — 6 it
KommuexT nist coopku copeBHOBarenbHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 1r;

Ha6op nmuaIeToB a5 anekrponuky TDM 9 npeamero, HepKaBeroIue,
aHTHCTATHKa, TKaHeBbIi uexon, Pyoun SQ1025-0810;

8PK-3001D, Crpummep jyist 3aunctku mpoBoaa ot 0.2 no 0.8mm;
Jlepskarenb TpeThbs pyka c ynoi x3 HT-390 (ZD-10D) REXANT 12-0251,
Kunrou it 3axuma MOTOPOB;

HaGop r-o0pa3HbIx miecTurpaHHbIx mapoBsix kiaroueit 10 mr Gigant grf-122;
Ha6op otBepTok 11t Tounoit mexanuku 150 mm GROSS 13347,
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Tloakimrouenue
AKKyMYJIATOPOB

IUIaThl  pacCIpeleIICHUs

IIUTaHUA

n

Konctpykrop coptuBHOro kBajapokomnrepa ['eockan [Tnonep FPV — 6 mT;
KommutekT niist coopku copeBHOBarensHoro ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 1ur;

TMasmeaas ctanusgs REXANT R898D 12-0721;

SS-595B, IsimoynoButens (pIMOTIOTIIOTUTENE) HACTOIBHBIN;

Hudposoit mynerumerp WHDZ DT838;

Bakyymusrii sxcTpakTop npunos (onoBootcoc) REXANT 12-0204;

Ha6op nunueros s anekrporuku TDM 9 npeamero, HepkaBeroIue,
aHTHCTATHKA, TKaHeBbIi uyexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep mis 3auuctku nmpoojaa ot 0.2 mgo 0.8mm;
Jleprkatenb TpeThs pyka c srynoit x3 HT-390 (ZD-10D) REXANT 12-0251,
TepmocToiikuii KoBpuK aj1s maiiku u pemonrta S110 (300200 mm) QUICKO
QTS110;

BoproBoii TecTep-unaukarop Hanpsukenus 1-8S Lipo - IMAX-BVT,

Kirou 1151 3axMa MOTOpOB;

Ha6op r-o6pa3HbIX 1ecTurpaHHbIX mapoBbix kiaroueit 10 mr Gigant grf-122;
Hab6op otBepTok 11t Tounoit mexanuku 150 mm GROSS 13347;

Iloakmrouenne

KOHTpOJIJIEpa

IIPUEMHHUKA PaUOYIIPABICHUS

roJjerTa,

GPS-monyns

u

Koncrpykrop cnoptuBHoro kBaapokonrtepa I'eockan [Tnonep FPV — 6 mt;
KommuiexT nist coopku copeBHOBarenbHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 mT;

IMasneuas crannms REXANT R898D 12-0721;

SS-595B, JIsiMoysnoButens (IpIMOTIOTIOTUTENE) HACTONBHBIN;

Hudposoit mynsTumerp WHDZ DT838;

Bakyymublii sxcTpakTop npunos (onoBootcoc) REXANT 12-0204;

Ha6op nuaIieToB ams snekrponuku TDM 9 mpenmeToB, HepKaBeroIue,
aHTHCTATHKa, TKaHeBbIi uexon, Pyoun SQ1025-0810;

8PK-3001D, Crpummep st 3aunctku mpoBoaa ot 0.2 mo 0.8mm;
Jlepxarenb TpeTbs pyka c rynoit x3 HT-390 (ZD-10D) REXANT 12-0251,
Tepmocroiikuii KoBpuK aiist maiiku u pemonTa S110 (300200 mm) QUICKO
QTS110;

BbopTtoBoii Tecrep-unnukarop Hanpspkenus 1-8S Lipo - IMAX-BVT;

Kitou ju1s1 3a%1Ma MOTOpPOB;

HaGop r-o0pa3HbIx IiecTUrpaHHbIX m1apoBeix Kiaroueit 10 mt Gigant grf-122;
Habop otBepTok ans Tounoit mexanuku 150 mm GROSS 13347;
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[Toaxmouenne FPV-kamepbl

Konctpykrop coptuBHOro kBajapokomnrepa ['eockan [Tuonep FPV — 6 mT;
KommutekT miis coopku copeBHOBarenbHOro ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 1ur;

TMasmeaas ctanusgs REXANT R898D 12-0721;

SS-595B, IsimoynoButens (pIMOTIOTIIOTUTENE) HACTOIBHBIN;

Hudposoit mynerumerp WHDZ DT838;

Bakyymusrii sxcTpakTop npunos (onoBootcoc) REXANT 12-0204;

Ha6op nunueroB s sanekrporuku TDM 9 npeameros, HepkaBeroIue,
aHTHCTATHKA, TKaHeBbIi uyexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep mis 3auuctku nmpoojaa ot 0.2 mgo 0.8mm;
Jleprkatenb TpeThs pyka c srynoit x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK aj1s maiiku u pemonrta S110 (300200 mm) QUICKO
QTS110;

BoproBoii TecTep-unaukarop Hanpsukenus 1-8S Lipo - IMAX-BVT,

Kirou 1151 3axMa MOTOpOB;

Ha6op r-o6pa3HbIX 1ecTurpaHHbIX mapoBbix kiaroueit 10 mr Gigant grf-122;
Hab6op otBepTok 11t Tounoit mexanuku 150 mm GROSS 13347;

TecTtupoBaHue 1 HaCTPOMKa

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuatypa/Mpiiis/ MoHHTOD
23.8"/ - 2 m;

Konctpykrop cnoptuBHoro kBajapokonrtepa ['eockan [Tnonep FPV — 6 miT;
KommexT nist coopku copeBHOoBarensHOro ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 T

I/ICHI)ITaHI/Ie, OINITUMHU3AIUA U ICPBBIC ITOJICTHI

OcHoBHas nojetHas 304a. BASE — 1 miT;

Byno mat 10mm. [IpousBoactso Poccus. Marepuan EVA, HaGop u3
MOJYJBHBIX MaTOB 00mIeH momassio 120 k.M. Tlo pa3mepy mosieTHOM 30HBI.
—1 mT;

Kommekt Tpaccs! qis nonetoB. BASE — 1 mir;

KoncTtpykTop cioptuBHOTO0 KBajgpokonrepa I'eockan [Tuonep FPV — 6 m;
Kommekt nist c6opku copeBHOBartenbHOro 1poHa ARA FPV ARA-FPV-
EDU-01 — 6 mT

JlopaGoTKa KOHCTPYKLIUU

ITIK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Msiiits/ MOHUTOD
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23.8"/ - 2 m;

Konctpykrop cioptuBHoOro kBaapokonrepa ['eockan [Tuonep FPV — 6 m;
KommutekT niist coopku copeBHOBareabHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 mur;

TMasmeaas ctanusgs REXANT R898D 12-0721;

SS-595B, IsimoynoButens (pIMOTIOTIIOTUTENE) HACTOIBHBIN;

Hudposoit mynerumerp WHDZ DTS838;

Bakyymusrii sxcTpakTop npunos (omoBootcoc) REXANT 12-0204;

Ha6op nunueros s anekrporuku TDM 9 npeamero, HepkaBeroIue,
aHTHCTATHKA, TKaHeBbIi uyexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep st 3aunctku ipoBoaa ot 0.2 no 0.8mm;
Jleprkatenb TpeThs pyka c srynoit x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK a1 maiiku u pemonrta S110 (300200 mm) QUICKO
QTS110;

BoproBoii TecTep-unaukarop Hanpsukenus 1-8S Lipo - IMAX-BVT,

Kirou 1151 3axMa MOTOpOB;

Ha6op r-o6pa3HbIX 1mecTurpaHHbIX mapoBbix kiaroueit 10 mr Gigant grf-122;
Habop otBepTok 115t Tounoit mexanuku 150 mm GROSS 13347;

Monysp 3. [Tunoruposanue (16 yacos, 8 3ansTuii 1o 2 yaca)

Tema

O06opynoBaH#e U pacXOIHbIE MATEPUATIBI

Beenenne B ympaBnenue — FPV-nponamu: OcHoBBI
MUAJIOTUPOBAHUS U TEXHUYECKUE HABBIKU

OcHoBHas nojeTHas 30Ha. BASE — 1 mi;

byno mat 10mM. ITpousBoactso Poccusi. Matepuan EVA, Ha6op u3
MOJIYJIbHBIX MaToB 00mIel mromaasio 120 k.M. Tlo pa3mepy mosieTHO# 30HEI.
— 1 mT;

Kommekt Tpaccsr mis noneroB. BASE — 1 mir;

Konctpykrop cioptuBHoro kBaapokontepa ['eockan [Tuonep FPV — 6 w;
Kowmmiekt nist coopku copeBHoBatenpHOro ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 mT

[Ipunnuner ympaiaenuss FPV-mponom: PasnoBumHOCTH M
PEXKHUMBI YIIPABICHHUS, METOIBI PAOOTHI CO CTUKAMU

OcHoBHas nojeTHas 30Ha. BASE — 1 mi;

byno mat 10mm. [Ipoussoncteo Poccus. Marepuan EVA, HaGop u3
MOJIyJIbHBIX MaToB 00mIel momasasio 120 k.M. [lo pa3mepy mosieTHOM 30HBI.
— 1 mT;

KommnekT Tpaccst 1uisg nosieroB. BASE — 1 mir;

Konctpykrop cioptuBHoro kBaapoxonrepa I'eockan [Inonep FPV — 6 mr;
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KowmmiekT nist coopku copeBHoBatenbHOro npona ARA FPV ARA-FPV-
EDU-01 - 6 mr

IIpakTnueckue ynpaxhHenus: Ilogbem M Cnyck, ynpasieHUe

CKOPOCTBIO, OCTAHOBKA M ITOCAJKa

OcHoBHas noyietHas 3oHa. BASE — 1 mi;

Bbyno mat 10mMm. IIpousBoacto Poccusi. Matepuan EVA, Habop u3
MOAYJIBHBIX MaTOB 00mIeH Tiomanpio 120 k.M. Ilo pazmepy 1MojaeTHOM 30HBHI.
— 1 mT;

KowmmiekT Tpaccer mist mosieroB. BASE — 1 m;

KoncTpykTop cioptuBHOro kBajapokonrtepa I'eockan [Tuonep FPV — 6 mT;
KomrmiekT mist coopku copeBHoBaTeabHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 mr

Hactpoiika  peittoB:  Ontumuzanus
yIIpaBIICHUS

YYBCTBUTCIIbBHOCTU

OcHoBHas nojetHas 30Ha. BASE — 1 mi;

Bbyno mat 10mm. [IpousBonctBo Poccus. Marepuan EVA, Habop u3
MOJIyJIbHBIX MaToB o6mIel momazasio 120 k.M. Ilo pa3mepy moneTHoil 30HBbI.
— 1 mT;

KomrmiekT Tpaccer mist mosteroB. BASE — 1 m;

KoncTpykTop ciopruBHOro kBajapokontepa I'eockan [Tuonep FPV — 6 mT;
KomrmuiekT nist coopku copeBHoBaTenbHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 it

IToner B pexume "CTAB"

OcHoBHas nojeTHas 30Ha. BASE — 1 mi;

byno mat 10mm. [IpousBonctBo Poccus. Marepuan EVA, Habop u3
MOJYJIbHBIX MaToB 0o0mIel mnomazasio 120 k.M. Tlo pasmepy moneTHoil 30HBI.
— 1 mT;

KommnekT tpaccs! 1uig noieroB. BASE — 1 mir;

KoncTpykTop ciopruBHOTO KBajpokontepa I'eockan [Tnonep FPV — 6 mT;
KommnekT 11t c6opku copeBHoBatenbHOro apoHa ARA FPV ARA-FPV-
EDU-01 — 6 mr

[Toner B pexume "LEVEL"

OcHoBHas nojerHas 3o8a. BASE — 1 mi;

byno mat 10mm. [Ipoussonctso Poccus. Marepuan EVA, HabGop u3
MOJYJIbHBIX MaToB 0o0mIel momasasio 120 k.M. Tlo pa3mepy moneTHoit 30HBI.
— 1 mT;

Kommnekt Tpaccs! 1uig noieroB. BASE — 1 mir;

KoncTpykTop cioptuBHOTro kKBajgpokontepa I'eockan [Tuonep FPV — 6 mT;
KommekT 1151 coopku copeBHoBarenbHOro 1poHa ARA FPV ARA-FPV-
EDU-01 - 6
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[Tonet B pexume «ACRO»

OcHoBHasg noyietHas 3oua. BASE — 1 mi;

Bbyno mat 10mMm. IIpousBoacto Poccus. Matepuan EVA, Habop u3
MOAYJIBHBIX MaTOB 00mIel Tromanpio 120 k.M. Tlo pazmepy 1MoiaeTHOM 30HHI.
— 1 mT;

KommiekT Tpaccer mist moseroB. BASE — 1 m;

KoncTpykTop ciopruBHOro kBajapokonrtepa I'eockan [Tunonep FPV — 6 mT;
KomrmiekT nist coopku copeBHoBaTepHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6

Brinosinenue 3aganuii B nojere. [IpuMeHeHne HABBIKOB B
MPAKTUYECKUX YCIOBUSX

OcHoBHas noyietHas 3oHa. BASE — 1 mi;

byno mat 10mm. [IpousBonctBo Poccus. Marepuan EVA, Habop u3
MOJIyJIbHBIX MaToB o6mIel momazapio 120 k.M. Ilo pa3mepy mosneTHoil 30HBbI.
— 1 mT;

KommiekT Tpaccer mist mosieroB. BASE — 1 m;

KoncTpykTop ciopruBHOro kBajapokontepa I'eockan [Tuonep FPV — 6 mT;
KomrmuiekT nist coopku copeBHoBaTeabHOTO ApoHa ARA FPV ARA-FPV-
EDU-01 — 6 it

Monysb 4. brounoe nporpammupoBanue BITJIA (16 gacos, 8 3ansTuii mo 2 yaca)

Ne Tema O6opynoBaHKE U pacXOJHbIE MaTEPUAIIBI

Beenenue B 6510uH0€e nporpammuposanue st BAC: ocHosbl u | [IK TPABHUTOH IS0A RYZEN 5

Bubl nporpamm (Scratch, Blockly u apyrue) Ympasnenue | 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-

KkBagpokontepom [lnoHep MuHH C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuarypa/Mpiiis/ MoHHTOD
23.8"/ - 12 mwr;
I'eockan ITnonep Munu (o6paszosarensnoe BBC mynbTpoTOpHOTO THIIA €
MakcUMaJbHOU B3neTHOM Maccoit (MBM) o 150 r) ¢ BKIItOUeHHBIM
peMkomIiekToMm — 11 mT;

OcHoBHbIe anroput™bl ABuxkeHus 1uist BITJIA ¢ INK TTPABUTOH /JI50A RYZEN 5

UCIIOJIb30BaHUEM OJIOUHOTO IPOrPaMMHUPOBAHUSI. 5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KinaBuarypa/Meimis/ MoHuTOp
23.8"/ - 12 mr;
I'eockan ITnonep Munu (o6pazoBatensHoe BBC MynbTHpOTOpHOTO THIIA €
MaKkcUMaJIbHOU B31eTHOM Maccoit (MBM) no 150 r) ¢ BkIItOueHHBIM
peMKomIuiekToMm — 11 mT;

Pazpabotka mpocreiimmx mnporpamm s BeimonHeHust | [IK TPABUTOH JISOA RYZEN 5

MOJIETHBIX 3aJIaHUH.

5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
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C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Msiiiis/ MOHUTOD
23.8"/ - 12 mwr;

I'eockan [Tnonep Munu (o6pazoBarenpbHoe bBBC MynbTHpOTOpHOTO THIIA C
MakcuMaiabHOU B3neTHOM Maccoir (MBM) no 150 r) ¢ BKIItOU€HHBIM
peMKOMILIEKTOM — 11 1mT;

Pazpabotka  anroputmoB  HaBuraumu s BIUIA ¢
ucnonb3oBanueM Scratch, Blockly u npyrux nmporpamm

INIK I'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Msiiits/ MOHUTOD
23.8"/ - 12 mwr;

I'eockan ITuonep Munu (o6pazoBarenbHoe BBC MynbTHpoTOpHOTO THIIA C
MaKCUMaJIbHOH B3J1eTHOH Maccoit (MBM) no 150 r) ¢ BkitoueHHBIM
peMKOMILIEKTOM — 11 1mT;

Pazpabotrka  amroputmoB  HaBuraumu s BIUIA ¢
ucnonb3oBanueM Scratch, Blockly u npyrux mporpamm

IIK I'PABUTOH /JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuarypa/Mpiiit/ MoHUTOD
23.8"/ - 12 mwr;

I'eockan [Tnonep Munu (o6pazoBatensnoe bBBC mynpTupoTOopHOTro THna ¢
MakcUMaJbHOU B3neTHOM Maccoit (MBM) no 150 r) ¢ BKIItOUeHHBIM
peMkomIuiekToMm — 11 mT;

[IpoexTpoBaHue U MOJEIMPOBAHKE IOJETHBIX MUCCUH C
UCMOJIb30BaHUEM OJI0UYHOTr0 MporpammupoBanus ais BITIA.

I[NK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Meiiis/ MoHUTOp
23.8"/ - 12 wr;

I'eockan ITnonep Munu (oOpazoBatensnoe BBC mynpTupoTOopHOTro Tuna ¢
MaKcHUMaJbHOM B3neTHOU Maccoit (MBM) no 150 r) ¢ BKIIIOYEHHBIM
peMKOMILTEKTOM — 11 mT;

Hcnonb3oBanue OGnounoro mporpammupoBanus BIUUIA s
BBIITOJIHEHUS 3aJJaHUI KEWCOB COPEBHOBAHUI U YEMIIMOHATOB

INIK TTPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KinaBuarypa/Meimis/ MoHuTOp
23.8"/ - 12 mr;

I'eockan ITnonep Munu (o6pazoBatensHoe BBC MynbTHpOTOpHOTO THIIA €
MaKkcUMaJIbHOU B3neTHoM Maccoit (MBM) o 150 r) ¢ BKIIIOUEeHHBIM
peMKomIuiekToM — 11 mT;

Hcnonb3oBanue Ono4yHoro mnporpammupoBanus BIUJIA s
BBINIOJIHEHUS 33/IaHUI KEICOB COPEBHOBAHMI U YEMIIMOHATOB.

TIK TPABUTOH J150A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
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Kelicei ¢ copeBHOBaHUil
nporpammupoBanuio BAC

BIUTA

110

O67109HOMY

C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Mpiiits/ MOHUTOD
23.8"/ - 12 mwr;

I'eockan [Tnonep Munu (o6pazoBatenbHoe BBC MynbTHpOTOpHOTO THIIA C
MakcuMaiabHOU B3neTHOM Maccoir (MBM) no 150 r) ¢ BKIItOU€HHBIM
peMKOMILIEKTOM — 11 1mT;
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CBEJEHUSA O MATEPUAJIBHO-TEXHUYECKOM OBECIHHEYEHUU OBPA30OBATEJIBHOI'O ITPOIHECCA

JOIOJIHUTEJIbHOM 001epa3BUBaIOLIEll POrPAMMbI

«Kypc Ha B31eT: BBeJICHHE B OCCIIUIOTHEIC aBUAIIMOHHBIC B CHCTEMBI»
TeXHU4YeCcKoH HamnpapieHHocTH 10-11 kiace

Moayis 1. Coopka u pemont BAC (16 vacos, 8 3ansiTuii o 2 yaca)

Tema

O6opynoBaHHe U pacXoJHbIE MaTepHUaIbl

TexHonornuu Npou3BOJCTBA IETAICH 111 beCcnMIOTHBIX
JleratenbHbix Anmnaparos: 3D-nieuarts, na3zepHas pe3ka
u moaenupoBanue B CAITP KOMITAC-3/]

[Masmpaas ctanmsgs REXANT R898D 12-0721;

SS-595B, IpiMoysoBuTens (IBIMOIIOTIIOTUTENH) HACTOIBHBIN;

Hudposoit mynstumerp WHDZ DT838;

Bakyymusrii sxcTpakTop npumnos (ooBoorcoc) REXANT 12-0204;

Ha6op nunneroB s anektpornuku T DM 9 npenmMeroB, HepKaBeroIye, aHTUCTATHKA,
TKaHeBbIN dexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep mis 3auuctku mpoojaa ot 0.2 mgo 0.8mm;

Jleprkarenb TpeThs pyka ¢ synoit x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK a1 maiiku u pemonta S110 (300x200 mm) QUICKO QTS110;
BbopTtoBoii Tectep-unankaTop HanpsbkeHus 1-8S Lipo - IMAX-BVT;

Kirou 151 3akxMa MOTOPOB;

HaGop r-o0pa3HbIx IiecTUrpaHHbIX m1apoBeix Kiatoueit 10 mt Gigant grf-122;

Habop otBepTok mist Tounoit mexanuku 150 mm GROSS 13347,

Co6opka pa3nuunbix THIIOB BAC (MyJIbTHPOTOPHBIX /
CaMOJIETHBIX ): KOPITYC U IBUTaTeIH

IMasneuas cranmus REXANT R898D 12-0721;

SS-595B, JIsimoysoButens (IpIMOMOTIOTUTENE) HACTOIBHBIN;

Hudposoit mynstumerp WHDZ DT838;

Bakyymublii skcTpakTop npumnos (osoBoorcoc) REXANT 12-0204;

Ha6op nuatieToB yist anekTporuku TDM 9 penmeToB, HepkaBeronue, aHTUCTATHKA,
TKaHeBbIl uexon, Pyoun SQ1025-0810;

8PK-3001D, Crpurmep juist 3aunctku mpoBoaa ot 0.2 no 0.8mm;

Jlepkarenb TpeThbs pyka c ynoit x3 HT-390 (ZD-10D) REXANT 12-0251,
Tepmocroiikuii KoBpHK aist maiku 1 pemonTa S110 (300x200 mm) QUICKO QTS110;
bopTtoBoii Tectep-unankatop Hanpsokenus 1-8S Lipo - IMAX-BVT;

Kitou ju1s1 3ax1Ma MOTOPOB;

HaGop r-o0pa3HbIx IiecTUrpaHHbIX m1apoBeix kKiaroueit 10 mt Gigant grf-122;

Ha6op otBepTok ayis TouHoit mexanuku 150 mm GROSS 13347,
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[Taiika: peleHue CI0XKHBIX 3a1a4

TTasmeaas ctanmsgs REXANT R898D 12-0721;

SS-595B, IsiMoysnoButens (IpIMOTIOTIIOTUTENE) HACTOIBHBIN;

Hudposoit mynetumerp WHDZ DTS838;

Bakyymusrii sxctpakTop npumnos (osoBoorcoc) REXANT 12-0204;

Ha6op nunneroB s anexkrpornuku T DM 9 npenmMeroB, HepKaBeroIye, aHTUCTATHKA,
TKaHeBbIl yexon, Pyonn SQ1025-0810;

8PK-3001D, Crpunmep mis 3auuctku nmpoojaa ot 0.2 mo 0.8mm;

Jlepkarenb TpeThbs pyka ¢ synoit x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK a1 maiiku u pemonta S110 (300200 mm) QUICKO QTS110;
BboproBoii Tectep-unankaTop Hanpspkenus 1-8S Lipo - IMAX-BVT;

Kirou 151 3akxuMa MOTOPOB;

HaGop r-o0pa3HbIx miecTUrpaHHbIX mapoBsix kiroueit 10 wr Gigant grf-122;

Ha6op otBepTok mist Tounoit mexanuku 150 mm GROSS 13347;

Co6opka pa3nuusbix THIIOB BAC (MyJIbTHPOTOPHBIX /
CaMOJIETHBIX ): MOJIETHBIN KOHTPOJLIEP, pajno-
nepeaTYuKu

IMasmeuag crannms REXANT R898D 12-0721;

SS-595B, JlsimoysoButens (bIMOMOTIIOTUTENE) HACTOIBHBIN;

Hudporoii mynsrumerp WHDZ DT838;

Bakyymusiii sxctpakTop npunos (onoBootcoc) REXANT 12-0204,

Ha6op nuaniero myist anektporuku T DM 9 npenmeToB, HepkaBeroie, aHTUCTATHKA,
TKaHeBbIl uexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep jyist 3aunctku mpoBoaa ot 0.2 no 0.8mm;

Jepxaternb TpeThs pyka ¢ iynoi x3 HT-390 (ZD-10D) REXANT 12-0251;
Tepmocroiikuii KoBpHK ai1st maiiku 1 pemonTa S110 (300x200 mm) QUICKO QTS110;
BoproBoii TecTep-unaukaTop Hanpspkenus 1-8S Lipo - IMAX-BVT;

Kirou 151 3akxMa MOTOPOB;

Ha6op r-obpa3Hbix mecTurpanHbix mapossix kitoueit 10 mr Gigant grf-122;

Habop otBepTok 11t Tounoit mexanuku 150 mm GROSS 13347;

Co6opka pa3nuusbix THIIOB BAC (MyJlbTHPOTOPHBIX /
CaMOJIETHBIX ): TUTAHUE U AJIEKTPOHUKA (JaTYHKH,
TUPOCKOTI, aKCEIEPOMETP)

IMasneras cranmus REXANT R898D 12-0721;

SS-595B, JIsiMoysioBuTels (JIBIMOIIOTIIOTHTENH) HACTOBHBIN;

Hudposoii mynstumerp WHDZ DT838;

Bakyymnbrii axcTpakTop npumnos (omoBoorcoc) REXANT 12-0204;

Ha6op nunniero mist anektponuku TDM 9 npenmeToB, HepkaBerolie, aHTUCTaTHKA,
TKaHeBbIN Yexon, Pyonn SQ1025-0810;

8PK-3001D, Crpunmep s 3aunctku mpoBoga ot 0.2 mo 0.8mm;

Jlepskatenb TpeThst pyka ¢ ymnoi x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK s maiiku 1 pemonTa S110 (300x200 mm) QUICKO QTS110;
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BbopTroBoii recrep-unnukarop Hanpsbkenus 1-8S Lipo - IMAX-BVT;

Kittou anst 3auma MOTOPOB;

Habop r-o06pa3HbIx 1ecTurpanHbixX mapoBbix kiroueit 10 mr Gigant grf-122;
Hab6op oTBepTok myis Tounoit mexanuku 150 mm GROSS 13347;

Co6opka paznuunbix THIIOB BAC (MyJIbTHPOTOPHBIX /
CaMOJIETHBIX ): YCTAHOBKA KaMephbl

TMasmpaas ctanmsgs REXANT R898D 12-0721;

SS-595B, IsiMoynoButens (IpIMOTIOTIIOTUTENE) HACTOIBHBIN;

Hudposoit myneTumerp WHDZ DTS838;

Bakyymuslii sxcTpakTop npumnos (onoBoorcoc) REXANT 12-0204;

Ha6op nunnieroB s anexkrpornuku TDM 9 npenmeroB, HepKaBerOIe, aHTUCTATHKA,
TKaHeBbIN dexon, Pyonn SQ1025-0810;

8PK-3001D, Crpunmep mis 3auuctku mpoojaa ot 0.2 mgo 0.8mm;

Jleprkarenb TpeThbs pyka ¢ synoit x3 HT-390 (ZD-10D) REXANT 12-0251;
TepmocToiikuii KoBpuK a1 maiiku u pemonta S110 (300x200 mm) QUICKO QTS110;
BbopTroBoii Tectep-unankaTop Hanpsbkenus 1-8S Lipo - IMAX-BVT;

Kirou 151 3akxuMa MOTOPOB;

HaGop r-o0pa3Hbix miecTUrpaHHbIx mapoBsix kiroueit 10 wr Gigant grf-122;

Ha6op otBepTok mist Tounoit mexanuku 150 mm GROSS 13347,

PemonT BAC: peMKOMIUIEKTBI, UHCTPYMEHTHI U
6€30MacHOCTb

IMasneuas cranmus REXANT R898D 12-0721;

SS-595B, JlsimoysoButens (IpIMOTIOTTIOTUTENE) HACTOIBHBIN;

Hudposoit mynsTumerp WHDZ DT838;

Bakyymublii skcTpakTop npumnos (onoBoorcoc) REXANT 12-0204;

Ha6op nuntiero myist anektporuku T DM 9 mpenmeToB, HepkaBeronue, aHTUCTATHKA,
TKaHeBbIl uexon, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep jyist 3aunctku mpoBoaa ot 0.2 no 0.8mm;

Jepxaternb TpeThs pyka ¢ iynoi x3 HT-390 (ZD-10D) REXANT 12-0251;
Tepmocroiikuii kKoBpHK ai1st maiku 1 pemonta S110 (300x200 mm) QUICKO QTS110;
BbopTtoBoii Tectep-unankatop Hanpsokenus 1-8S Lipo - IMAX-BVT;

Kuntou st 3axrma MOTOpOB;

HaGop r-o0pa3HbIx mecTurpaHHbIx mapoBsix kimtoueit 10 mr Gigant grf-122;

Habop otBepTok 11t Tounoit mexanuku 150 mm GROSS 13347,

PemonT BAC: keiicbl, pEMKOMIUIEKTHI, UHCTPYMEHTBI U
0€30MacHOCTb

IMasneHas cranmms REXANT R898D 12-0721;

SS-595B, IpiMoysoBuTels (IpIMOIIOTIIOTHTEIH) HACTOBHBIN;

Hudposoii mynstumerp WHDZ DT838;

Baxyymnslii skctpaktop npumos (osoBootcoc) REXANT 12-0204;

Ha6op nuniieroB ais anexkrporuku T DM 9 npeameToB, HepKaBeloIye, aHTUCTATHKA,
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TKaHeBbIN uexoi, Pyoun SQ1025-0810;

8PK-3001D, Crpunmep st 3aunctku mpoBoaa ot 0.2 no 0.8mm;

Jepskatenb TpeThs pyka ¢ aynoi x3 HT-390 (ZD-10D) REXANT 12-0251;
Tepmocroiikuii KoBpHK aiist naiiku 1 pemonTa S110 (300x200 mm) QUICKO QTS110;
BoproBoii Tectep-unaukatop Hamnpsokerus 1-8S Lipo - IMAX-BVT,;

Kirou 1151 3akxuMa MOTOPOB;

Ha6op r-o06pa3HbIx 1mecTurpanHbixX mapoBbix kiaroueit 10 mr Gigant grf-122;

Ha6op otBepTok anst Tounoit mexanuku 150 mm GROSS 13347,

Mogayis 2. [IporpammupoBanue (16 gyacos, 8 3ausaTuii o 2 yaca)

Tema

OO6opynoBaHHe 1 PaCXOJHBIE MAaTEPHAIIBI

Beenenue B mporpammuposanue BITJIA wa Python u
C++. OcHOBBI U IPUMEPBI UCIIOJIB30BAHUS

INK TPABUTOH JJ50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Monutop 23.8"/ -
12 mT;

[TpakTHyecKre HaBBIKK IIPOrPAMMHUPOBAHMS IS Keica
Nel

PaboTa ¢ TaHHBIMH ¥ KOMaHIaMH¥ JJIs1 YIPaBICHUS
aponoM. Hanmcanue koja uist B3JieTa, mojiera u
ITOCaJIKH

I'eockan [Tunonep. KomrutekT myist coopku (odpazoBarenbHoe BBC MylbTHpOTOpHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Konctpykrop yuedbnoro kBagpokontepa ARA EDU. "TIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mir;

INK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Mouutop 23.8"/ -
12 mT;

JlonoyHUTENbHBIE KOMaHABI ISl IPOTpaMMHUPOBaHUs
IpoHa

JloGaBiieHHe JOMOIHUTENbHBIX TOUEK MTOCAIKH.
IIpakTrueckoe nporpaMmmupoBanue 11 kerca Nel.

I'eockan ITnonep. Kommuiekt aist coopku (oOpazoBarensnoe bBBC mynsTupoTopHOro
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yuebnoro kBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mr;

INK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiiis/ Monutop 23.8"/ -
12 m;

[TporpamMmmupoBaHre MUKPOKOHTPOJIJIEPOB Ha
npumepe Arduino u Raspberry Pi. I[Ipaktiuueckoe
porpaMmmMupoBanue aJis keiica Nel.

I'eockan [Tnonep. Kommiekt mist coopku (oOpazoBarensnoe BBC mynsTupoTopHOTro
tura ¢ MBM 1o 1 kr) — 6 r;

Konctpykrop yaednoro kBaapokontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mir;
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INK TPABUTOH JJ50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Monutop 23.8"/ -
2 mT;

[IpakTueckoe nporpaMMupoBanue i keiica Ne2.
CkaHupoBaHuE METOK U paboTa ¢ kamepoil. OCHOBBI
TEXHUYECKOI'0 3pEHUS B IPOrpaMMHPOBAHUH JIPOHA

I'eockan [Tnonep. Kommutekt st coopku (obpazoBarenbHoe BBC MynbTHPOTOPHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yue6Horo kBagpoxontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 wir;

INIK TPABUTOH I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Monutop 23.8"/ -
12 mT;

[TpakTHyeckoe mporpaMMHUpOBaHKe is Ketica No2.
Pa3paboTka nmporpaMmel 1jisi OTOOpaKCHHSI
TPAaEKTOPHUH JBHKEHHSI KOTITEPA.

I'eockan [Tnonep. Kommuiekt st c6opku (obpazoBarenbnoe bBBC MynbTupoTopHOTO
tura ¢ MBM 1o 1 kr) — 6 wir;

Koncrpykrop yuebnoro kBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mir;

INK TPABUTOH I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Mpiis/ Monurop 23.8"/ -
12 mT;

IIpakTHueckoe nporpaMmupoBaHue 11 kerca Ne2.
[IporpaMMupoBaHu€e IpyNIOBBIX MTOJIETOB: 3aXBaT
METKH U Tpy3a

I'eockan ITnonep. Kommnekr amst c6opku (o6pazoBarenbHoe BBC mynbTupoTopHoro
tura ¢ MBM 1o 1 kr) — 6 wir;

Konctpykrop yueGHoro kBagpoxontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 - 6 mT;

I[MK TPABUTOH I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Msiis/ MounuTop 23.8"/ -

12 mT;

[IpakTueckoe nporpaMmupoBaHue i kerica Ne2.
TectupoBanue u OTiIaJIKa MPOrPaMMHOTO KOJIa JIIst
npoHoB. [IpakTdeckue npuemMsl 1 METOBI
WCIIpaBJIEHHUs OIINOOK

I'eockan ITnonep. Kommuekt ams c6opku (o6pazoBarenbHoe BBC mynbTupoTopHoro
tuna ¢ MBM g0 1 kr) — 6 ;)

Koncrpykrop yue6Horo kBagpoxontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 - 6 miT;

INIK 'PABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
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C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Mpiis/ Mouutop 23.8"/ -
12

Moayie 3. OtpaboTka HaBbIKOB TioTHpoBanus ['eockan-ITuonep (16 yacos, 8 3ansTuii no 2 yaca)

Tema

OO6opyoBaHKe ¥ PaCXOJHBIEC MAaTEPHAIIBI

OCHOBBI yIIpaBJIEHUS IPOTPAMMUPYEMBIMU JPOHAMHU B
cumyssiTope: 6€30MacHOCTh U HACTpoOiiKa (Ha mpumepe
I'eockan I[Tuonep, cumynsrop).

I'eockan Tpenaxep-Cumynstop — 12 mir;

I[MKT'PABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuatypa/Mpius/ Monutop 23.8"/ -
12 mr;

[IpakTrdeckue HaBBIKK YIIPABJICHUS JPOHOM B
cumynstope: pabora c ROS

I'eockan Tpenaxep-Cumymnsitop — 12 mir;

IIK TPABUTOH A50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiiaBuatypa/Mpiiis/ Monutop 23.8"/ -
12 mr;

[IpakTUYecKkre HABBIKU YIIPABJICHUS IPOHOM B
cumynsitope: padora ¢ OpenCV

I'eockan Tpenaxep-Cumynsarop — 12 mr;

INKTPABUTOH A50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Mpiuis/ Monutop 23.8"/ -
12 mrr;

IIpakTrueckue HaBbIKM yrpaBieHus I eockan [Inonep
B cuMyssitope. [IporpammupoBanie aBTOHOMHOTO
roJiera

I'eockan Tpenaxep-Cumynsatop — 12 mir;

INKTPABUTOH A50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuatypa/Mpiis/ Monutop 23.8"/ -
12 mr;

[IpakTnueckue HaBbIKU ynpasiieHus ['eockan [Tnonep
B cuMyiistope. [IporpammupoBanrie aBTOHOMHOTO
roJiera

I'eockan Tpenaxep-Cumymnsitop — 12 mir;

MK TPABUTOH JISOA RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuatypa/Mpiis/ Monutop 23.8"/ -
12

IIpakTrueckue HaBbIKM yripaBieHus I eockan [Inonep
B cuMyJisiTope. IHCTpyMEHTHI U1 paclio3HaBaHUs
Aruco-mapkepoB

I'eockan Tpenaxep-Cumymnsitop — 12 mir;

INIKT'PABUTOH A50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KnaBuarypa/Mpis/ Monutop 23.8"/ -
12 mr;
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IIpakTrueckue HaBbIKK yrpasieHus I'eockan [Inonep
B cUMYJATOpe. THCTpyMEHTHI [U1sl IPOrpaMMUPOBAHHUS
U CUMYJISIITUH paOOThl CBETOMOTHOM JICHTHI

I'eockan Tpenaxep-Cumynsatop — 12 mr;

IMK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiiis/ Mouutop 23.8"/ -

12 i

Pemienune keiicoB cCOpeBHOBAHUH 110
POrpaMMHUPOBAHUIO IPOHOB B CUMYJISITOPAX

I'eockan Tpenaxep-Cumynsarop — 12 mr;

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Mouutop 23.8"/ -
12 mT;

Monyss 4. Keficel 10 copeBHOBaTEIbHOM JieTaomieii podororexuuke (16 yacos, 8 3ansATHii mo 2 yaca)

Tema

O6opynoBaHue U pacXOJHbIE MATEPUAIIBI

Keiic 1. 3axBar rpysa.

I'eockan [Tuonep. KomrutekT myist coopku (odpazoBarenbHoe BBC MylbTHpOTOpHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yuedbnoro kBagpokontepa ARA EDU. "IIporpammupyembie BITJIA"
ARA-UAV-EDU-03 — 6 mir;

INK TPABUTOH JI5S0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Monutop 23.8"/ -
12 mT;

Keiic 1: 3axBar rpy3a - Pazpabotka 3 J[-monenu u
yeprexein

I'eockan ITunonep. Kommuiekt ainst coopku (oOpazoBarensnoe bBC mynsTupoTopHOro
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yuedbnoro kBagpokontepa ARA EDU. "TIporpammupyembie BITJIA"
ARA-UAV-EDU-03 — 6 mir;

I[NK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiiis/ Monutop 23.8"/ -
12 m;

Ketic 1: 3axBar rpy3a - C6opka MaHUITyJIsITOpa

I'eockan [Tunonep. Kommext s coopku (oOpazoBarensnoe BBC mynbTupoTopHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yuebnoro kBagpokonrepa ARA EDU. "[Iporpammupyemsie BITJIIA"
ARA-UAV-EDU-03 — 6 mir;

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
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C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KitaBuatypa/Mpiis/ Mouutop 23.8"/ -
12

Keiic 1: 3axBar rpy3a - [Ipe3enTanus mpoexra

I'eockan ITnonep. KomruiekT muist coopku (obpazoBarenbaoe BBC MylbTHPOTOPHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yue6Horo kBagpoxontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 wir;

INK T'PABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Mouutop 23.8"/ -
12 mT;

Ketic 2: AspodoTocremka - Beenenne

I'eockan ITnonep. Kommekt amst c6opku (o6pazoBarenbHoe BBC mynbTupoTopHoro
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yuedbnoro kBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mr;

I[NIK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Monutop 23.8"/ -
12 mT;Agisoft Metashape Standard, oO6pa3oBarenbHas nuieH3us — 12 mr

Keiic 2: AspodoTtocremka - Pazpabotka mapuipyrta
nosneTa

I'eockan ITnonep. Kommekr amst c6opku (o6pazoBarenbHoe BBC mynbTupoTopHoro
tura ¢ MBM 1o 1 kr) — 6 wir;

Konctpykrop yue6Horo kBagpoxontepa ARA EDU. "I[Iporpammupyemsie BITJIA"
ARA-UAV-EDU-03 - 6 m;

I[MK TPABUTOH I50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Mpiuis/ Monutop 23.8"/ -
12 mT;

Agisoft Metashape Standard, o6pa3oBarenbHas nutieH3us — 12 mr

Keiic 2: Aspodorocremka - DoTocheMka

I'eockan [Tunonep. Kommekt s coopku (oOpazoBarensnoe BBC mynbTupoTopHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Konctpykrop yuedbnoro kBagpokontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 mT;

I[NK TPABUTOH JIS0A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /KiaBuatypa/Mpis/ Monutop 23.8"/ -
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12 mr;
Agisoft Metashape Standard, o6pa3oBarenbHas nuieH3us — 12 mr

Keiic 2: Aspodorocremka - O6padoTka hoTorpaduit

I'eockan [Tnonep. Kommutekt st coopku (obpazoBarenbHoe BBC MynbTHPOTOpHOTO
tura ¢ MBM 1o 1 kr) — 6 i,

Koncrpykrop yue6Horo kBagpoxontepa ARA EDU. "IIporpammupyemsie BITJIA"
ARA-UAV-EDU-03 — 6 wir;

INK TPABUTOH JI50A RYZEN 5
5600G/16GB/SSD512GB/RTX3050_8GB/FP_2xUSB2.0+2xUSB3.0+2xType-
C/600W/K+M/ASTRA/R7/WR3/Linux/WR3 /Knasuarypa/Msiis/ Mouutop 23.8"/ -
12 mT;

Agisoft Metashape Standard, o6pa3oBarenbHas nuieHsus — 12 mr
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CBEJIEHMUS O KAAPOBOM OBECIIEYEHUUA

JAOTOJIHUTEIbHOM 001epa3BUBaOIIel TPOrPaAaMMBbI

«Kypc Ha B3J1eT: BBe/IcHUE B OCCIIUIOTHBIC aBUAIMOHHBIC B cucTeMbl» (5-6, 7-9, 10-11 kimacchr)
TEXHUYECKOH HAIPABICHHOCTH

Ne | @amunus, JloiKHOCTD B YcenoBus Nmeromasics Hpyroe mecto | KBanudukarumonnas kareropus, OnbIT [Ipenonasa
/i | UM, JATK IIPUBJICUEHUS CMELHUATBHOCT | Pa0OTHI/y4eObl | MOBBIIICHUE KBATU(HKALIUT paboThl | emble
OTYECTBO K (HampaBneHue), |, JOHKHOCTh MOJ1yJIN
[e1aroruyeckor | o0pa3oBaTEIbHO porpamMm
JEeSITEIbHOCTH B € yUpEXKICHUE bl B JITK
JATK
[lemaroru KOMOMHUTENBHOTO 00pa30BaHUs
1 [lynasikoBa Ilengaror IITaTHbIi KemI'V, - «Ilegaroruka JOIIOJIHUTEILHOIO 3roma |-
Poxkcana JOTIOJIHUTEIIBHOT | COTPYAHUK HH)XEHEDP IO obpazoBanus» AHO JIT1O
PaynbeBHa 0 0OpazoBaHus ACVYTII «MeXpernoHaJIbHbIA HHCTUTYT
MOBBIIICHUS KBATHU(PUKAIUU U
npoeccruoHaIbHOM
NEPENOATrOTOBKM» aBryct 2023r.
2 MotoBunos [Temaror [IrarHbIi TYCVYP, - OcHoBBI Opranuzanuu paboThl C 2 rona
Mapk JIOMOJTHUTENIBHOT | COTPYIHUK Oakamnasp, OeCTIUIIOTHBIMHU JIETaTEIbHBIMU
AnekcaHapoB | 0 0Opa3zoBaHUS «HanorexHonor anmaparamu, 16 4., 2022 r.
uq 1705871
MHUKPOCHUCTEMHA
s TEXHUKa»
3 I"onono6oB Ilenaror - Me:xperuoHanbHblii HHCTUTYT 1ron
Aptem JIOTIOJIHUTEITBHOT MOBBIIIEHUS KBATH(PUKAIIUU U
AHnpeeBny 0 oOpa3oBaHus Nudopmanronn MIEPENOATrOTOBKH, KypC
I E—— BIe CHCTEMbI, «Opranu3anus yueOHoro mporecca
S — Tomckuit Y COBpEMEHHbBIE METOIUKU
MOJIUTEXHUUECK 00y4eHHUs TEXHUYECKOMY

Wi YHUBEPCUTET

TBOPYECTBY B YUPEKICHUAX
JIOTIOTHUTEIHHOTO 00pa30BaHUS
neTei»
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4 Jlomapes Ilemaror IITaTHbIH 29.06.22. - «Metoauku npenogaBaHus B 2 rona
Cepreit JOTIOJIHUTEIBHOT | COTPYAHUK AJTUTUBHBIC cdepe pazpaboTKH, IPOU3BOJICTBA
Ouserosuy 0 0Opa3zoBaHus TEXHOJIOTUH, 1 SKCIUTyaTaluy OECITUIOTHBIX

TOIIK ABUALMOHHBIX CUCTEM»
00O udpooe obpazoBanue,
Mmai 2024r.

Meronuctsl

1 Jlapuna Kanaunat XuMUYeCKHX HayK. 20 ner
JIronmuna Hurmmom IIIT Ne CIL 0000554 o
HukonaesHa npodeccruoHanbHON

Haans ik TEPENIOATOTOBKE «Meromuct
HAy4YHO- TaTHb1ii 04.06.01 Xumuueckue obpasoBateIbHOji OprafiHaliy.
METOAUYECKOTO COTPYIHUK Hayku, HU TITY cnetema METOIUTHECKOTO
otiena CONPOBOXKACHUS  IEAarOrH4ecKOro
npoiiecca B yCJIOBUSIX pean3aluu
OI'OC» (000 «CTOoNUYHBIN TEHTP
00pa3oBaTeIbHBIX TEXHOJIOTHI»,
r.Mockaa, 27.04.2022-02.08.2022r)

2 Koctrouenko TrroTOp, [ taTHbIA Maremaruka, Kanmauaar  TexHuueckux — Hayk, | 46 ner
Tamapa METOUCT COTPYIHUK Tomcknit JOLICHT
I'eopruesna roCyJIapCTBEHHBIN JlononHurensHas

YHUBEPCUTET npoeccruoHabHAs mporpaMma
MOBBILICHUS KBaJTH(PHUKAIIUN
OI'bOY 0 OII0
«CoBpeMeHHbIE METOANYECKUE
WHCTPYMEHTHI MIPOCKTUPOBAHUS
MporpaMm TEXHUYECKOUN
HanpaBJIE€HHOCTNY, 2022 T

3 Bacunbuenko | Meronuct [IrarHbrit IIposusop dI'bOY 10 OO | 1 roxg
Caetnana COTPYTHHK 33.05.01 «DopmupoBaHue THOKUX
AHarosbeBHA ®I'bOY BO Cubl'MVY KOMIIETCHIIMN Yy O00y4Jaromuxcs:

Mun3npasa Poccnn BBOJHBIN ypOBEHBY, 2022 T.
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IIpunosxenne 1. Kanengapubiii ydeOHbIi rpauk

KAJIEHJIAPHBIN YYEBHBIN T'PA®UK
JIOTIOJTHUTEILHOM 0011Iepa3BUBAIOIIEH TPOTPaMMBbI
«Kpr Ha B3JICT. BBCIACHUC B 6€CHI/IJIOTHBIG ABHUAILIMOHHBIC B CUCTCMBI»

5-6 kaace
Ne dopma Kon-Bo Mecto dopma
Mecsn | Hemeas | JlaTbl P Tema 3ansTHS P
/1 3aHATUA 4acoB MIPOBEACHUS aTTecTauuu
JIekonHo- YcrHblii onpoc,
1 MPaKTUYECKOE 2 Beenenue B mup BIIJIA u cumynstopsl MPAaKTUIECKOE
3aHATHE 3a/1aHue
JlexunoHHO- 2 YcTHBIN O1Ipoc
H 3HakoMcTBO ¢ HabopoM Ilmonep MuHu u poc,
2 IPaKTUYECKOE IIPAKTUYECKOE
YIPAKHEHUS B CUMYJIATOPE
3aHATHE 3a/1aHue
JlexuroHHO- 2 YcTHbli onpoc,
PaGota ¢ KOMIUIEKTYIOIIUMH JpOHAa U
3 MIPAKTUYECKOE PaKTUYECKOe
YOPA)KHEHUS] YIIpaBICHUS
3aHATHE 3aJlaHue
JleximoHHO- 2 N YcTHbIi onpoc,
N3ydyenne mNpUEMHHUKOB, TMEPEIATUYMKOB U
4 MIPaKTUIECKOE MIPAKTUYECKOE
YIIPaBJICHUE JPOHOM
3aHsTHE 3a/laHue
JlexuroHHO- 2 YcTHbli onpoc,
AKKYMYJSTOPBI u YIIPaXKHEHUS To
5 MIPAKTUYECKOE PaKTUYECKOe
MaHEBPUPOBAHUIO
3aHATHE 3aJlaHue
Jlex1monHo- 2 YcTHBIi onpoc,
Ucnonb3oBanue  kameppl B JApOHE U
6 MPaKTUYECKOE MIPAKTUYECKOE
YIPAKHEHUS IO MAHEBPUPOBAHUIO
3aHsTHE 3aJlaHue
JlexuroHHO- 2 YcrHsblii onpoc,
MPaKTUYECKOE MPaKTHYECKOE
7 3aHsTHE PaGora ¢ naTyrikamMu 1 MOJETHBIE YIIPaKHEHUS 3aJlaHue
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JIeKIoHHO-

BBenenue B nporpaMMHMpOBaHHE ApPOHA M

YcrHblit onpoc,

8 IIPAaKTUYECKOE IIPAKTUYECKOE
COpPEBHOBAHUS
3aHATHE 3a/laHue
JIeKoHHO- BBenenue B nmosietsl Ha poHe [[noHep-MuHU 1 YcrHbli onpoc,
9 MIPAKTUYECKOE TEXHUKa 0€30MaCHOCTH MIPAKTUYECKOE
3aHATUE 3a/laHue
JlexunonHo- OCHOBHBIE MaHEBPBI: B3JIET, BACEHUE, I10CA/IKA YeTHBIi ompoc,
10 IPAaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3a/1aHue
JlexunonHo- OCHOBHBIE MaHEBpBL: JIBJKEHUE BIIEpe- YcTHbIH ompoc,
11 MIPAKTUYECKOE HazaJl, BIEBO-BIPABO, MOCAKa MIPaKTUYECKOE
3aHATHE 3a/1aHue
JlexuroHHO- N3yueHne OCHOBHBIX MAaHEBPOB: MaHEBD VYcrHblii onpoc,
12 MIPaKTUYECKOE «KBazpaT» MIPAKTUYECKOE
3aHSATHE 3a/laHue
JlexuroHHO- N3ydyeHne OCHOBHBIX MAaHEBPOB: IIOJIET IO YcrHbli onpoc,
13 IIPAKTUYECKOE KpYTy, BUCEHUE «OOKOM» IPaKTUYECKOE
3aHATUE 3aJlaHue
JlexunonHo- N3ydyeHne  OCHOBHBIX  MAaHEBPOB:  IOJIET YceTHBIH ompoc,
14 MPAaKTUYECKOE BIIEpE]-Ha3a]] U BJIEBO-BIPABO  «OOKOM, MIPAKTUYECKOE
3aHATUE ocajKa 3aJjaHKe
JlexumoHHO- N3ydyeHne OCHOBHBIX MAaHEBPOB:  IOJOCA YcTHbli onpoc,
15 IIPaKTUYECKOE MPENsITCTBUMA IIPAKTUYECKOE
3aHATHE 3a/1aHue
JlexuroHHO- N3ydyeHne OCHOBHBIX MAaHEBPOB: IOJOCA YcrHblii onpoc,
16 IIPAKTUYECKOE MPETATCTBHI (COPEBHOBaHHME Ha BpeMsl) IPaKTUYECKOE
3aHATUE 3aJjaHNe
JlexunoHHo- 3HaKOMCTBO c CUMYJISITOPOM ARA YeTHBIH ompoc,
17 IIPAaKTUYECKOE AgroTechSim wu ero (QyHKIMOHATEHBIMH IIPAKTUYECKOE
3aHsATHE BO3MO>KHOCTSIMU 3a/1aHue
JlexunonHo- Pabota c CUMYJISTOPOM: BBIOOD YceTHBIN ompoc,
18 [IPaKTUYECKOE MynbTHpoTOpHOrOo BIIJIA M mpoxoxaeHue MIPAKTUYECKOE
3aHATHE TOTOBOM Tpacchl 3aJjaHKe

96




JIeKIoHHO-

PenaktupoBanue TOTOBOH KapThI VTS

YcrHblit onpoc,

19 MIPaKTUIECKOE 3aJJaHHBIX yCJIOBHUH: BBIOOP CAMOJIETHOTO MPaKTUIECKOE
3aHATHE BITJIA u npoxoxxaenue tpacchl Nel 3aJaHue

JlexunonHo- PenaktupoBaHue  roTtoBOM  KapTel UL YceTHBIN ompoc,

20 IIPaKTUYECKOE 3aJaHHBIX  YCIOBUH: BbIOOp THOPUIHOTO IIPAKTHYECKOE
3aHITHUE BIUIA n npoxoxnenue tpaccsl Ne2 3a/laHue

JIekoHHO- Coznanre coOOCTBEHHOM KapThl JJIs 3aJJaHHBIX YcrHblit onpoc,

21 [IPaKTUYECKOE ycloBUi: BBIOOp MynbTHpOoTOpHOTO BIIJIA M [IPAKTHUYECKOE
3aHATHE IIPOXOKJCHHUE TPACCHI 3aJjaHKe

JlexoHHoO- Coznanue coOCTBEHHOM KapThl AJIs 3a/1aHHBIX YcTHbIH ompoc,

22 IIPAKTUYECKOE ycioBuil:  BblOOp camonerHoro bBIUIA u IIPAKTUYECKOE
3aHATHE IIPOXO’KJEHUE TPACChI 3a/1aHue

Jlex1moHHO- Cozanne cOOCTBEHHON KapThl C AMYIISIUEH YcTHbIi onpoc,

23 MIPaKTUYECKOE MIOTOJTHBIX YCJIOBUM: BBIOOP MYJIBTUPOTOPHOTO IIPaKTUYECKOE
3aHATHE BITJIA u mpoXxoskJIeHHE TPacChl 3aJlaHue

JIeKIIMoHHO- Coznanue coOOCTBEHHOI KapThl C AMYIsALUEH Y cTHBIN onpoc,

24 IIPAKTUYECKOE MOTOJHBIX  YCJIOBMI: BBIOOp T'MOPUIHOIO IPaKTUYECKOE
3aHATHE BIUIA u npoxosxieHue Tpaccel 3a/1aHHe

JlexunonHo- [Ipaktuka noneroB BAC crnopTuBHOro THMA. YceTHBIH ompoc,

25 IIPAKTUYECKOE KBanuduxanyonHeie BbUIETHl B IOJETHOM IIPAKTUYECKOE
3aHATUE CUMYJIATOpE. 3aJjaHKe

JlexunonHo- IIpakTuka noneros BAC cnopTuBHOrO THMA. YceTHBIN ompoc,

26 IIPaKTUYECKOE KBanudukaoHHble BbUIETHI B IOJIETHOM IIPAKTUYECKOE
3aHATHE CUMYJISITOpE. 3a/1aHue

JIekmoHHOo- [IpakTueckue 1moNeTsl Ha  CHOPTHUBHBIX YceTHBIM onpoc,

07 IIPaKTUYECKOE KkBajgpokonrepax. IIpoxoxneHue  Tpacchl: IIPAKTUYECKOE
3aHATUE MpOJIET Yepe3 KOoJbLO (MCHOJb3ysl TOTOBBIN 3aJlaHue

kBajapokonrep «Ilnonep Munm»

JIekumoHHO- [IpakTueckue TMONETBI HA  CIOPTUBHBIX YeTHBIH onpoc,

IIPAKTUYECKOE KBajgpokonrepax. lIpoxoxneHune  Tpacchl: IIPAKTUYECKOE
28 3aHSTHE pa3BopoT Ha 180, mojeT BHU3 110 TOPHU3OHTAIN 3a/laHue

(HHKHpOBaHI/Ie, BBIXO/ U3 HI/IKI/IpOBaHI/ISI) - KaK
B CUMYJIATOPEC, TaK U HaA OTKpBITOﬁ IIomaagke
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JlexuoHHO- IIpakTnueckoe 3aHATHE 1o cOopke YcTHBIN Ompoc,
29 IIPAaKTUYECKOE KBaJPOKOIITEPA U3 FOTOBBIX KOMIUIEKTYIOIINX IIPAKTUYECKOE
3aHATHE 3a/laHue
JlekuoHHO- [IpakTrueckoe 3aHATUE o cOopke YcrHbli onpoc,
30 MIPAKTUYECKOE KBaJIPOKOIITEPA U3 TOTOBBIX KOMILJIEKTYIOIIUX MIPAKTUYECKOE
3aHATUE 3aJjaHKe
JlekuimoHHo- [IpakTrueckoe 3aHATHE IO PEMOHTY JPOHOB YcrHblit onpoc,
31 IPAaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3a/1aHue
32 JlexunonHo- [IpakTrueckoe 3aHATHE IO PEMOHTY APOHOB YceTHBIN ompoc,
MIPAKTUYECKOE MIPaKTUYECKOE
3aHATHE 3aJaHue
Hrorosas
aTTecTauus
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KAJIEHJIAPHBIN YYEBHBIN T'PA®UK
JOTIOJTHUTEIBLHOM 001IIepa3BUBAIOIIEH TIPOTPAMMBI
«Kpr Ha B3JICT. BBEACHUC B 6CCHI/IJ'IOTHBIC ABUAIIMOHHBIC B CUCTEMBD)

7-9 kaace

No dopma Kon-Bo Mecro dopma
Mecsin | Hemensn | JlaTbl Tema 3ansaTHA
/n 3aHATHSA 4acoB IIPOBEICHUS aTTecTauuu
JlexuroHHO- OcHoBbl 3D-MoaenpoBanus B MpOrpaMMHOM N
. Y cTHBIN omnpoc,
[IPAKTUYECKOE kommuiekce KOMITAC-3D: 3HaKOoMCTBO ¢
1 2 . MIPAKTHIECKOE
3aHSTHE uHTEpPECcOM, OCHOBHBIE HHCTPYMEHTHI U -
ornepaluu (MPaKTHIECKHUE YIPAKHEHHUS])
JIeKIIMoHHO- 2 Y cTHBIN onpoc,
2 MIPaKTUIECKOE Cosznmanue 3D mMomenu paMbl KBJIPOKOIITEpa MIPAKTUIECKOE
3aHSTHE 3a/laHue
JIeKIIMoHHO- 2 Y cTHBIN ompoc,
[IpoexTrpoBaHue 3alUTHI MPOTEILICPOB ISt
3 MIPaKTHYECKOE NPaKTHYECKOE
KBaJIpOKOIITEpa
3aHSTHE 3a/laHue
JlexuroHHO- 2 YcTHblii onpoc
! Coopka 3D-monenu  KBajpokonTepa U3 poc,
4 MIPAKTUYECKOE PaKTUYECKOe
OT/I€TIbHBIX KOMIIOHEHTOB
3aHSTHE 3a/laHue
JlexuroHHO- 2 YcTHbli onpoc,
[Ipumenenue TexcTyp u peHaepurr B 3D-
5 MIPAKTUYECKOE PaKTUYECKOe
MOJIETTUPOBAHUH
3aHSTHE 3a/laHue
JlexmonHo- 2 N YcTHBIi onpoc,
[ToaroroBka mozeneit k 3D neuaTu: mpoBepka
6 MPaKTUYECKOE MPaKTUYECKOE
TOTOBHOCTH Y ONITHMH3AIIHS
3aHsTHE 3aJlaHue
JlexmmonHo- 2 . YcTHBIi ompoc,
[TpakTuueckoe 3anstre: 3D-niedats Moaemei ¢
7 MIPAKTHIECKOE MIPAKTHIECKOE
HCMoJIb30BaHueM 3D-mipuHTEepa
3aHATHE 3a/laHue
Jlex1monHo- 2 . YcTHBIi onpoc,
Wsrotonenne  nmerasied ¢ MOMOUIBIO
8 MPaKTUYECKOE MIPAKTUYECKOE
Jla3epHOro rpasepa u ppezepHoro craHka
3aHsTHE 3aJlaHue

99




JIeKIoHHO-

Omnpenenenue 1enel U TpedOBaHUN K cOOpKe

YcrHblit onpoc,

9 IIPAaKTUYECKOE KBaJIpOKOITEPA IIPAKTUYECKOE
3aHATHE 3a/laHue
JlexoHHO- COopka paMbl 1 yCTaHOBKa MOTOPOB VYcTHbli ompoc,
10 MIPAKTHIECKOE MIPAKTHIECKOE
3aHATUE 3aJjaHKe
JlexmmonHoO- Tlonxmrouenne IUIATBI pacrpenesieHust YcrHblit onpoc,
11 IPAaKTUYECKOE MATAHUS U AKKYMYJIATOPOB IIPAKTUYECKOE
3aHATHE 3a/1aHue
JlexunonHo- [Togkmrouenue koHTposuiepa mosera, GPS- YcTHbIi ompoc,
12 MIPAKTUYECKOE MOJYJIS U IPUEMHHUKA PaAHOYIIPABICHUS MIPaKTUYECKOE
3aHATHE 3aJaHue
JleximonHo- [Toaxmrouenue FPV-kamepbl YcTHbIi onpoc,
13 MIPaKTUYECKOE MIPAKTUYECKOE
3aHSATHE 3a/laHue
JlekuoHHO- TectupoBanue U HaCTpoOMKa YcrHbli onpoc,
14 IIPAKTUYECKOE IPaKTUYECKOE
3aHATUE 3aJjaHne
JlekmoHHO- HcnbiTanue, onTUMA3aLKMS U IIEPBBIE MMOJIETHI YceTHBIH ompoc,
15 MPAaKTUYECKOE MIPAKTUYECKOE
3aHATUE 3aJjaHKe
JlexunonHo- JlopaboTKa KOHCTPYKLIUU YceTHBIN ompoc,
16 IIPaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3aJaHue
JIekmoHHOo- Beenenne B ympaBnenue FPV-gponamu: YceTHBIM onpoc,
17 IIPAKTUYECKOE OCHOBBI TNUJIOTUPOBaHMA M TEXHUYECKHE IPaKTUYECKOE
3aHATUE HaBBIKH 3aJjaHNe
JlexunoHHo- [TpuHIMIIBL YIPaBICHUS FPV-nponom: YeTHBIH ompoc,
18 IIPAaKTUYECKOE PazHOBUIHOCTH W pEeXHUMBI  YIpaBIEHUS, IIPAKTUYECKOE
3aHsATHE METO/]IbI pabOThI CO CTUKAMHU 3aJjaHKe
JlexunonHo- [IpakTnueckue ynpaxxnenus: [lonsem u cyck, YceTHBIN ompoc,
19 MPaKTUYECKOe YIPaBIEHUE CKOPOCTHIO, OCTAHOBKA U MTOCAJKa MIPAKTUYECKOE
3aHATHE 3aJjaHKe
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JlexmmonHoO- Hacrpoiika PEUTOB: OnruMuzanus YcrHblit onpoc,
20 IIPAKTUYECKOE YyBCTBUTEIBHOCTH YIIPaBICHUS IIPAKTUYECKOE
3aHATHE 3a/laHue
JIeKoHHO- [Toner B pexume "CTAB" YcrHbli onpoc,
21 MIPAKTHIECKOE MIPAKTHIECKOE
3aHATUE 3a/laHue
JlexumoHHo- [Toner B pexume "LEVEL" YcTHBIH ompoc,
22 IPAaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3a/1aHue
JIekonHo- [Toner B pexume «ACRO» YcrHblii onpoc,
23 MIPAKTUIECKOE MIPAKTHIECKOE
3aHATHE 3a/1aHue
JIeknmonHo- Brinosinenue 3aanuii B nojsiere. [ lpumenenue VYcrHblii onpoc,
24 MIPaKTUYECKOE HaBBIKOB B IIPAKTUYECKUX YCIOBUAX MIPAKTUYECKOE
3aHSATHE 3a/laHue
JlekuoHHO- Beenenue B 6104HOE MPOrpaMMHUpPOBAHHUE IS YcrHbli onpoc,
o5 IIPAKTUYECKOE BAC: ocHoBbl u Buabsl mporpamm (Scratch, IIPAKTUYECKOE
3aHsTHE Blockly " Jpyrue) VYupasienue 3a/1aHKe
kBajpokontepoM IInoHep MunM
JIeKIIMoHHO- OcHoBHbIE anropuT™MsbI aBrxeHus aia BIUIA YcTHbli onpoc,
26 MPaKTHYECKOE C MICTIOJIb30BaHHEM OJIOYHOTO MPaKTHYECKOE
3aHATHE MIPOrpaMMHPOBAHUSI. 3a/1aHue
JlexumonHo- PazpaboTka mpocTedImMx —mporpamm s YcTHBIN onpoc,
27 MIPaKTUYECKOE BBITIOJTHEHUS TTOJIETHBIX 3aJaHUM. PaKTUYECKOe
3aHATUE 3aJlaHue
JlexumoHHo- Pa3zpaboTka aJropuTMOB HABHTallMU  JUIS YcTHBIN onpoc,
28 MIPAKTHYECKOE BIUJIA ¢ ucnons3oBannem Scratch, Blockly u MIPaKTHYECKOE
3aHATHE JOPYTUX TPOrpaMMm 3aJlaHue
JlexunonHo- Pa3zpaboTka aJropuTMOB HABHTallUU  JUIS YceTHBIN ompoc,
29 MPaKTUYECKOe BIUIA c ucnonb3oBanuem Scratch, Blockly u MIPAKTUYECKOE
3aHATHE JIPYTUX MPOrpaMm 3aJjaHKe
JlexuroHHO- [IpoexTupoBanue 51 MOJIEIMPOBAHUE YcrHsblii onpoc,
30 MIPaKTUYECKOE MOJIETHBIX ~ MHCCHH € HCIOJb30BAaHUEM MIPAKTHUYECKOE
3aHATUE 0s10uHOTO MporpamMmMupoBanust st BITJIA. 3a/laHHe
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JIek1oHHo- Wcnons3oBanue 0JI04HOTO YcrHblii onpoc,
31 MIPAKTUYECKOE NpOrpaMMHPOBAHNS BIUTA nns BBITIONHEHNA MIPAKTUYECKOE
3aHSTHE 3a/laHui KeicoB COpEBHOBaHUM u 3aJjaHue
YEeMIIMOHATOB
32 JlexuimoHHO- HUcnonb3oBanue OJ10YHOTO VYcTHbIi onpoc,
MIPAKTUYECKOE nporpammupoBanus BIIJIA s BemosHeHus MIPAKTUYECKOE
3aHATUE 3a1aHUN KEWCOB COPEBHOBAHUMI u 3a/1aHHE
yemnuonaToB. Kericel ¢ copeBHoBanuii bITJIA
1o 6J109HOMY MporpamMmmupoBannio bAC
Hrorosas
aTTecTalus
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KAJIEHJIAPHBIN YYEBHBIN T'PAOUK

JOTIOJTHUTEILHOM 0011Iepa3BUBAIOIICH TTPOTPAMMBI
«Kypc Ha B3JeT: BBeZieHHE B OECIMIOTHBIE aBUAIMOHHBIE B CUCTEMBI

10-11 kaace
Ne ®opma Kon-Bo Mecro dopma
Mecsin | Hemenss | Jdarsi p Tema 3ansTHA p
/i 3aHATHUS 4acoB IPOBEIEHUS aTTecTaluu
JIekroHHO- TexHomornn npoOU3BOACTBA JeTaNEd U .
YceTHBIN onpoc,
[IPaKTUYECKOE becniunorubix JlerarenpHbix Anmnapartos: 3D-
1 2 MIPAKTHIECKOE
3aHATUE neyarb, Jla3epHasi pe3ka U MOJEIHMPOBAHME B -
CAIIP KOMITIAC-3 1
JlexunonHo- 2 Co6opka pa3IM4HBIX THUIIOB BAC YceTHBIN ompoc,
2 IIPaKTUYECKOE (MyJIBTHPOTOPHBIX / CAMOJICTHBIX): KOPIYC H IIPAKTUYECKOE
3aHATHE JIBUTaTeNn 3aJaHue
JleximoHHO- 2 YcTHbIi onpoc,
3 IIPAKTUYECKOE [Tatika: penieHue CI0KHBIX 3a/1a4 IIPaKTUYECKOE
3aHATUE 3aJJaHNe
JlexunonHo- 2 Coopka pa3IMYHBIX TUIIOB BAC YceTHBIN ompoc,
4 IIPAKTUYECKOE (MybTUPOTOPHBIX / CAMOJIETHBIX ): MOJIETHBIN IIPAKTUYECKOE
3aHATHE KOHTPOJIIEP, Pail0-TIEPENATUYNKI 3aJjaHKe
JlexumonHo- 2 C6opka pa3IUYHBIX TUIIOB BAC YcTHBIN onpoc,
5 IIPAKTUYECKOE (MyIbTUPOTOPHBIX / CAMOJIETHBIX): TUTAHUE U IIPAKTUYECKOE
3aHATUE JNEKTPOHHKA (raTumkwy, TMPOCKOII, 3aJjaHue
aKCEJIEPOMETP)
JlexunoHHo- 2 C6opka Pa3INYHBIX TUIIOB BAC YeTHBIH ompoc,
6 IIPaKTUYECKOE (MyIBTHPOTOPHBIX / CAMOJIETHBIX): YCTAaHOBKA IIPAKTUYECKOE
3aHsATHE KaMepbl 3aJaHue
JlexunonHo- 2 YceTHBIN ompoc
H Pemont BAC: peMKOMIUIEKTBI, HHCTPYMEHTHI poc,
7 IIPAKTUIECKOE IIPAKTUYECKOE
1 0€3011aCHOCTh
3aHATHE 3aJjaHKe
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JIeKIoHHO-

Pemont BAC: Kkeiicbl, PEMKOMILIEKTHI,

YcrHblit onpoc,

8 IIPAKTUYECKOE IIPAKTUYECKOE
UHCTPYMEHTBI U 0€30M1aCHOCTh
3aHATHE 3alaHKe
JlexunonHo- Beenenne B mnporpammupoBanue BIIJIA Ha YceTHBIN ompoc,
9 IIPaKTUYECKOE Python u C++. OcHOBBI ¥ mIpUMEpHI IIPAKTHYECKOE
3aHITHUE HCII0JIb30BAHUS 3a/laHue
JIekumoHHO- [IpakTyeckue HaBBIKM IIPOrPAMMHUPOBAHUS YceTHBIN onpoc,
MPaKTUYECKOE Ju1st keiica Nel MPaKTHUYECKOE
10 3aHATHE PaGora ¢ paHHBIMM W KOMaHIAaMU JUIS 3aJlaHue
ynpasieHuss ApoHoM. Hammcanme konma i
B3JIETA, M10JIETA U TIOCAJIKH
JlekiimoHHO- JloMoIHUTEIbHEIE KOMaHbI I Y cTHBIN ompoc,
IIPAKTUYECKOE IPOrpaMMHUPOBAHUS JPOHA IIPAKTUYECKOE
11 3aHATUE JloGaBneHue JIOTIOJTHUTEIIbHBIX TOYEK 3aJjaHue
nocaaku. [IpakTuyeckoe nporpamMMupoBaHue
It keiica Nel.
JIexumoHHOo- [IporpamMmmupoBanue MHUKPOKOHTPOJUIEPOB Ha YceTHBIM onpoc,
12 IIPaKTUYECKOE npumepe  Arduino u  Raspberry  Pi. IIPAKTUYECKOE
3aHSTHE [IpakTHueckoe nporpaMMHpPOBaHUE IS Kelca 3aJlaHue
Nel.
JTeKIHOHHO- IIpakTrueckoe nporpaMMHUpPOBaHUE [ Kelca YceTHBIM onpoc,
Ne2. CxanupoBanue MeToKk u pabora c IIPAKTUYECKOE
13 MPAaKTUYECKOE .
SAHSITHC kamepoil. OCHOBBI TEXHMYECKOIO 3pEHUs B 3aJlaHue
MIPOrpaMMHUPOBAHUU JPOHA
JlexunonHo- [IpakTHueckoe nporpaMMHpPOBaHUE JUIS Kelca YceTHBIH ompoc,
14 MPaKTUYECKOe Ne2. Pazpabotka IIPOrpaMMbl JUIst MIPAKTUYECKOE
3aHATHE 0TOOpaKEHMsI TPACKTOPUH JIBH)KEHHSI KOIITEpa. 3aJ]aHKe
JlexunonHo- IIpakTueckoe nporpaMMHUpPOBaHUE IS Kelca YceTHBIN ompoc,
15 IIPAKTUYECKOE Ne2. IIporpammupoBanue IPYIIIOBBIX IIPAKTUYECKOE
3aHATHE IIOJIETOB: 3aXBaT METKH U Ipy3a 3a/1aHue
JlexuroHHO- [IpakTHueckoe mporpaMMHUpOBaHUE IS Keica YcrHsblii onpoc,
16 MPaKTUYECKOE No2. TectupoBanue u oTJIagKa TPOrPaMMHOTO MPaKTHYECKOE
3aHATHE Koja Jis ApoHOoB. IIpakThueckue mpuemsl U 3aJjaHue

MCTOABI UCITPABJICHUA OIIO0K
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JIexkumoHHO- OCHOBBI  ymHpaBiI€HHUS NPOrPaMMHUPYEMbBIMU YcTHBIH onpoc,

17 IIPaKTUYECKOE JpOHaMU B CHUMYJATOpe: 0€30IacHOCTb U IIPAKTHYECKOE
3aHATHE HacTpoiika (Ha npumepe I'eockan [luonep, 3aJlaHue

CUMYIJISITOD).

JIexumoHHO- [IpakTrueckue HaBbIKU YIIPaBJICHUS IPOHOM B YceTHBIN onpoc,

18 MPaKTHYECKOE cumyiatope: pabora ¢ ROS IIPaKTUYECKOE
3aHATHE 3aJJaHHe

JIekMoHHO- IIpakTH4ecKkre HaBbIKU YIIPABJICHUS IPOHOM B YcTHbIl onpoc,

19 IIPAKTUYECKOE cumyistope: padora ¢ OpenCV IPaKTUYECKOE
3aHSTHE 3a/laHue

JlexunoHHO- [IpakTueckue HaBBIKM yIpaBiieHUs |'eockan YcrHbli onpoc,

20 IIPAKTUYECKOE [Inonep B cumynsarope. IIporpammupoBanue IIPAKTUYECKOE
3aHATHE aBTOHOMHOTO I10JIETa 3aJjaHKe

JlexunonHo- [IpakTueckue HaBBIKM ynpasieHUs ['eockaH YceTHBIN ompoc,

21 IIPaKTUYECKOE IInonep B cumynarope. IIporpammupoBanue IIPAKTUYECKOE
3aHITHE ABTOHOMHOTO I10JIETa 3a/1aHue

JIexumoHHO- [IpakTueckue HaBBIKM ynpasieHus ['eockan YceTHBIH onpoc,

22 IIPaKTUYECKOE IInonep B cumyiarope. MHCTpyMEHTBI s IIPaKTUYECKOE
3aHATHE pacriozHaBaHusi AruCco-MapKepoB 3aJJaHHe

JlexunonHo- IIpakTueckue HaBBIKM yIpaBieHus ['eockaH YcTHBIN onpoc,

23 IIPAKTUYECKOE [Inonep B cumynsarope. MHCTpyMeHTHI mms IIPAKTUYECKOE
3aHATHE [IPOrpaMMUPOBAHUS U CUMYJSIMHU PabOThI 3aJjaHne

CBETOAMOJTHOM JICHTBI

JIekoHHo- Pemrenne KelcoB COpEBHOBaHUM 1o VYcrHblii onpoc,

24 IIPAKTUYECKOE IIPOrpaMMHUPOBAHUIO IPOHOB B CUMYJISITOpax IIPAKTUYECKOE
3aHATHE 3aJJaHNe

JIekumoHHO- Ketic 1. 3axBar rpysa. YeTHBIH onpoc,

25 IIPaKTUYECKOE IIPAKTUYECKOE
3aHATUE 3aJjaHNe

JlexumoHHo- Ketic 1: 3axBat rpys3a - Pa3pabotka 3/1- YcTHBIN onpoc,

26 MIPAKTUYECKOE MOJIETN U YepTexent MIPaKTHYECKOE
3aHSTHE 3aJlaHue

JIekunoHHO- Ketic 1: 3axBat rpy3a - COopka MaHMITYISTOpA YceTHBI onpoc,

27 IIPAKTUYECKOE IPaKTUYECKOE
3aHATUE 3aJjaHne
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JlekmoHHO- Keiic 1: 3axBar rpy3a - [Ipe3enramnus npoekra YcrHblit onpoc,
28 IIPAaKTUYECKOE IIPAKTUYECKOE
3aHATHE 3aJjaHue
JlexoHHO- Ketic 2: AspodoTocbemka - Beenenue VYcTHbli ompoc,
29 MIPAKTHIECKOE MIPAKTHIECKOE
3aHSATHE 3aJjaHne
JlexnoHHO- Keiic 2: Aospodorocremka - PazpaboTka YcTHbI Ompoc,
30 NPaKTHYECKOE Mapliipyra nojera MPAaKTHYECKOE
3aHATHE 3aJjaHue
JlexunonHo- Ketic 2: AspodoTocnremka - DorocheMka YceTHBIN ompoc,
31 MIPAKTUIECKOE MIPAKTHIECKOE
3aHSTHE 3aJaHne
32 Jlex1moHHO- Keiic 2: Aspodorocbemka - O6padboTka YcTHbIi onpoc,
IIPAKTUYECKOE ¢dororpaduii HPaKTHYECKOe
3aHsATHE 3a7iaHue
Hrorosas
aTTecTalys
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IIpuioxenue 2. CBeieHHUs1 0 KOHTPOJIbLHO-U3MEPHUTEIbLHBIX MaTepuaIax

CBEJEHUSA O KOHTPOJIBHO-UBMEPUTEJIBHBIX MATEPUAJIAX
JOTIOTHUTEILHON 00111epa3BUBaIOIIEH TPOrPaMMBI
«Kypc Ha B31eT: BBeZieHHE B O€CIIUIIOTHBIE aBUAIMOHHBIE B CUCTEMBI»
TEXHUYECKON HANPaBICHHOCTU

5-6 knace

O0pa3upl MaTepUAIOB TeKyLI el aTTecTaluu

Jnst Monyas 1. Beenenne. IlepBble maru
st Tembl: Beenenune B cpepy BIIVIA n cuMyJIITOPBI 0JIETOB
@dopmar: yCTHBIN OIIpOC

1. Hazosure Bunst BIUIA.
2. llepeuncnute chepsl mpumenenus bIUIA.
3. Kaxkue OecrimiioTHBIE JIeTaTeIbHBIC alITapaThl HOAJIEKAT yIeTy?

Jist Monyas 1. Beenenne. IlepBble maru

Jsi Tembl: 3HakoMcTBO ¢ HaO0opoMm [Iuonep Munu. YnpakHeHus: B CHUMYJIATOpe

10JIETOB.

@dopmar: yCTHBIN 0Ipoc
1. Kakum ctukoMm ynpasnenus Ha [TY MBI MOKeM yIepKHBaTh MOJIOKEHUE M0 TOPU30HTAIIH.
2. Yro BxoauT B Habop [Tnonep Munu.
3. Kakue OeciIIOTHBIC JIETAaTSIIbHBIC allliapaThl MOJISKAT YIeTy?

O0pa3upl MaTepPHAaIOB MPOMEKYTOYHOM aTTeCTAlIMU

Jst monyaisi 1. Beenenmue. IlepBbie maru

dopMar: yCTHBIN OIPOC
1. Kro nepBbIM B MUpE IpeACTaBII KOHIENT "OeCIIIIOTHBIN KOpadis'"?
2. Kaxue HaBBIKM BaXXHBI JUIsl YCIICITHOTO YYacTHsl B TOHKaxX JIPOHOB?
3. Korna u kem ObUT CO3aH OTMH M3 IEPBBIX KBAPOKONITEPOB?

®opwmar: [IpakTuueckoe 3aHATHE
Ocy1iecTBUTE MOJET B CUMYJIATOPE M0 TPACCE C BHITIOJHEHUEM YIIPAKHEHHUI: TOPU30HT,

KBaaAparT, MIOBOPOT B CUMYJIATOPC MMOJICTOB.

N

Jast monyas 2. Ilosersl Ha I'eockan-MuHu
dopmMar: yCTHBIA ONPOC

Kaxkas MakcuManbHast B3NETHasI Macca KBaJIJpOKONTepa ycTaHOBIIEeHa B PoccuiickoM
3aKOHOJIATEJIbCTBE HE TPEOYIOIIEr0 CIEUAILHOI0 Pa3peIlIeHus Ha I10JIeThI?

Uro 00s13aTenbHO HYKHO POBEPUTH TIEPE TTOJIETOM Ha APOHE?

UTo OTHOCHTCS K aBAPUITHBIM CHTYaIIUSIM MTPH TONETe Ha qpoHe? Kak ¢ HUMu 00pOThCS U Kak
n30exars?
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®opwmart: [IpakTnyeckoe 3agaHue
[IpoiiTu nonocy nNpensaTcTBUil Ha BpeMs, y4acTBYs B COPEBHOBAHUHU U MPOJEMOHCTPUPOBAB
CBOM HaBbIKU NMWJIOTUPOBAHHUS IpoHA. Tpacca COCTOUT MUHUMYM U3 4-X HPEMSTCBUM.

Jas moayns 3. CuMyasTOpBI

@dopmMar: yCTHBIA OIPOC

PacckaxuTe 0 QyHKIIMOHATIBHBIX BO3MOXKHOCTX cumyiisitopa ARA AgroTechSim?

Mo xakuM xapakTeprcTukam cTouT Beioupath BITJIA camonéraoro tuma?

Kakwue BUIBI METEOPOIIOTUUECKUX SBJIICHUH CYIIECTBYIOT U KaK OHU BIUSIOT Ha MOJET/B3NET IpoHa?

®opmar: [IpakTrueckoe 3a1anue
TpeOyercst co3aaTh COOCTBEHHYIO KapTy € SMYJISIIIHEH MOTOIHBIX YCIOBHH, BEIOpaTh BITIIA
MYJIBTUPOTOPHOT0/CaMOJIETHOTO/TUOPUIHOTO TUTIA M YCTICIIHO MPOUTH TPaCCy.

s moayas 4. IToaroroBka K cOpeBHOBAHUSAM

®dopmar: yCTHBIN OIIpOC

Kaxne HaBBEIKH BayKHBI JUIA YCTIEHNIHOI'O Yy4acCTUs B TOHKax Z[pOHOB?

Kaxue momoMku MOryT BO3HUKHYTH B Xo/1e 3kcrutyatanuil bIIJIA u kak ux mpaBHIbHO YCTPaHUTDH?
Kak HeoOX01MO BBINOIHATH PE3KHIA TOBOPOT HA IPOHE, 3aXOJUTh U BBIXOAUTH U3 IIHKE?

®opmar: [IpakTrueckoe 3a1anue

[IpoBecTu BbIsIBICHHE HEMCIIPABHOCTEH JIPOHA U X PEMOHT. Tpedyercs
MPOJIEMOHCTPUPOBATH YMEHUE OTPEIEIATh U YCTPAHATh TUITMYHBIE HEUCTIPABHOCTH.
[TpakTueckoe 3agaHne MOXKET MPOBOAUTHCS Ha ApoHe [Inonep crangapt/ITuonep
Munn/ARA AgroTechFPV
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O0pa3upl MaTepHaJIoB UTOTOBOI aTTecTALMM

Omnmcanne mpoekTa B popmare: MPe3eHTAINH, JIPHANHTA, TEKCTOBOTO JOKyMeHTa. OnicaHue JOKHO BKIIOYATh
CIIEIYIOIINE Pa3Iebl: [eNb, 3a4a4H, aKTyaTbHOCTh, X0l pabOTHI, pe3ybTat. [lepeueHb KpUTEpHeB OLIEHKH C

OTIMICaHWEM TIPUBE/ICH B TAOIHUIIE:

1. Ha3BaHue npoekra

2. CocTaB KOMaHIBI
Pasmectuts  oto
KOMaH/bl (M0 JKeNaHWIo), yKa3aTb

Y4aCTHHUKOB

00pa3oBaTEIbHYI0 OPraHM3AlNI0 H
KpPaTKO paccKa3aTh O TOM, KakKylo
POJIb BBIMOJHACT KKABIH YIaCTHHK.
(pu

VYkaszatb HAcTaBHUKA

HATUYHH).

3. AKTyaJIbHOCTb NMPOEKTA
Otpa3uth NOYEeMy MNPOCKT TaK BaXXeH U
Hy)keH. OOOCHyiiTe, IS 4ero OH CO3/1aeTCsl.

4. llensb ¥ 3a1a4M MPOEKTA

B umemum oTpa3uTh LEHHOCTh IPOEKTa,
JKeJlaeMbld pe3yJIbTaT, JIOCTUTaeMbld TIpU
peanu3anyy NpOeKTa B 3aJaHHBIX YCIOBHSAX.
B 3anagax npoexTa mpomnucarh 3-5 MyHKTOB,

KOTOPBIC ITOMOTAOT JOCTUYD LIEJIb.

5. Oranbl BBINOJHEHUSA
MpPOeKTa

Pacmiicath MO3TAIHO X0
BBIIOJIHEHHUS IIPOCKTA.

6. PesyabTaThl c
¢ororpadusimu npoekrta
Kaxux pe3yJIbTaTOB
XOTUTE MOCTUTHYTH IIPU
pean3anny IpoeKTa.
Kakue pesynbrathl ecTh
yKe ceifuac.
thoto
npototunos, 3D monenei,
JKpaHa
Kak

IIpukpenurs

CKPUHBI/BUAIE0
(oKa3pIBaIOT,
pabotaer  mporpamma),
JIFOOBIE 3JIEMEHTHI,
KOTOpPBIE MMOKa3bIBAKOT

BBITIOJIHCHHUEC IIPOCKTA.

Oo0pa3serl pecTaBICHUs MPOEKTa B hopmarte JIDHIUHTA: (CChIJIKA HA MPOEKT — IPOCTOi) Ha 5-6 ki1acc:

https://kvantoriumproject.ru/dronvoda

OOpa3er npecTaBIeHUS IPOEKTa B JopMaTe TEKCTOBOTO JOKYMEHTa MPEJICTaBJIeH HIKE: MpocTast

MPOEKTHas KapTa.
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IIpoexkTHasi kapTa
«HUccaenoBareJJbCKMH APOH HA BOAHOM MOXYIIKE»

(Hazsanue npoeKma co2nacHo NPUKA3Y, KOMOPbIM OH YMEEPICOeH)

Oopazoeamenvhasn Konmaxmut
@D.U.0 oemeri 6 PHO opzanuzayus Knace (Telegram/WhatsApp)

npoeKme Ha MOMeHm
3auucineHus
(coenacno Ipuxasy, 6
KOMOPbIM OHU
3a4UCIeHbl)

KBanpokonrep ¢ Hannuuem pH-meTpa u BoaHbME maccH. [[pon ocobeHHo
Kparkoe onucanue | HCOOXOIMM 3KOOPraHM3ALMAM, 3aHUMAIOLIIMMHUCS OCBEILICHUEM TEX HJIM HHBIX
npoeKTa €CTECTBEHHBIX U HCKYCCTBEHHBIX BOJIOEMOB.

B HbIHENTHEE BpeMs MCKYCCTBEHHBIC U HATypaJbHBIC BOJOEMBI HEOOXOIMMO
pEryJIsipHO W3MEPSTh HAa YPOBEHb KUCIOTHOCTH M 3arps3HeHuil. JlpoH mis
WU3MEpPEHUS KHUCIOTHOCTH BOJIBI HE TOJHKO OCHANMIEH BCEMH HEOOXOIMMBIMU
AKTYaJIbHOCTH JaTYUKaMH, HO ¥ UMEET BO3MOXXHOCTh CaIUThCS Ha OIpE/eJICHHbIC YYaCTKH
BOJIOEMA C ITOMOIIBI0 BOJHBIX Iaccu. [loka y TaHHOW TEXHOJOTHUU aHAJIOTOB
HaWeHo He ObLIO.

Coznanue kBagpokonTepa ¢ HanuuueM pH-meTpa 1 BOOQHBIMU HIaCCH IS
Hean OIIPEETICHUS YPOBHS KUCIOTHOCTH BOJIbI B UCKYCCTBEHHBIX U €CTECTBEHHBIX
IIPECHBIX BOJOEMAX.

JTansl U 3a/1a4M B IPOEKTE
(X00 svinonnenuss pabom ¢ KOHKPEMHbIMU OCUCMBUIMU U CPOKOM UX 8bINOIHEHUS)

dran 1. Jtan 2. [IpoexTHpOBKAa Jran 3.
Co3nanue apoHa. BO31YLIHOM MOAYIIKH YcranoBka pH-merpa
Cpok peanuzanuu Cpok peanuzanuu Cpox peanuzanuu
<jmara — gara > <jara — gara > <jara — gara >
3amaua 1.1. 3anava 2.1. 3amaua 3.1.

IIpoexmuposanue pamoi 01

Cbopka kapb6onosot pamvl 6030yuIHOt noOywIKL

Yemanoesxa pH-mempa

3amava 1.2.
Cobopra snexmponuxu.

®  ycmanosKa naamul
pacnpeodeneHus RUMAHUSA

3amaua 2.2. 3amaua 3.2.
®  noOKMIOUEHUE NONEMHO20 Ilewamo pamvl 01151 8030YUHOU Tecmuposanue keadpokonmepa c pPH-
Konmpoinepa nOOYwKU MEMPOM HA PeaibHOM 800emMe

®  YCmMaHosKa pezyiAmopos
cKkopocmu noiéma

®  YCMAHO6KA NPUEMHUKA
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3agaua 1.3.
IIpowuexra keadpoxonmepa Ha
Cleanflight u eco mecmuposanue

3amaua 2.3.

Yemanoska 6eckonnemoproeo
08U2AMeENs HA YCMPOTICMBO 8030VUUHOLL
nOOYUIKU

3agaua 3.3
Ilooeomoska npezenmayuoHHo20
mMamepuana 0Jis y4acmuu 8 apmapke

3anaua 2.4.
Yemanoexa 6030ywnoii nooywxu na
Keaopokonmep

3anaya 1.4.

Hsyuenue epyzonoovémnocmu opona
0711 onpeoenerust 00NYCmumMo2o 8ecd
6030YUWIHOU NOOYUIKU

3amaua 2.4.
Tecmuposaniue OpoHa HA PeabHOM
6000éme

CoOpaHHBbIii APOH

JApon, yMeromuii caAuThCs HA BOAY U
BKJIKOYATh BO3YIIHYIO NOXYIIKY AJsI

ylep:KaHHusl HA BOJIe

JlpoH, ymMero1muii CaauThCsl HA
BOJly U CHUMATH MOKA3aHUs
3arpsi3HEHHOCTH BOAbI
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CBEJEHMSA O KOHTPOJIbHO-USMEPUTEJIBHBIX MATEPHUAJIAX
JAOMOJTHHUTEIbHOM 001Iepa3BUBaKOIIel IPOrPAMMBI
«Kpr Ha B3JICT: BBCACHUC B OEeCIIUIOTHEIE AdBHAllUOHHBIC B CUCTCMBI»
TEXHUYECKOM HaIIpaBJICHHOCTU

7-9 kiacc

Oﬁpa3u1>1 MaTepuajioB TeKyHleﬁ aTrecranuu

Jas Moayas 1. 3D-moaenupoBanue

Juas Tembi: OcHoBbl 3D-Moae/impoBaHusi B mporpaMmmuom komiiekce KOMITAC-3D:
3HAKOMCTBO ¢ HHTep(eiicoM, 0CHOBHbIE HHCTPYMEHTHI U ONlepanuu

@dopmar: yCTHBIN OIPOC

1. Kakwne ocHOBHBIE HHCTpYMEHTHI B iporpamMme Kommac-3D Bbl u3yunm?
2. Uto Takoe 3cku3?
3. J1st yero ucoap3yeTcs onepanus “BblIaBIUBaHUC?

Jas Moayas 1. 3D -monenmpoBanue
Jas Tembr: Co3nanne 3D Moaenn paMmbl KBaIpOKONTEPa
@dopmar: yCTHBIN OIpoC

1. [o xakum mapameTpam CTOHMT CO3JaBaTh pamy JUisl KBaJpokonrepa?
2. Kaxue nHCTpyMEHTHI HY>KHBI 1151 co3ianus 3D Monenn pambr?
3. Kaxoro pa3mepa Oynet Bama pama?

O0pa3upl MaTEpHAJIOB IPOMEKYTOYHOM aTTecTalMH
Juas monyas 1. 3D -monenupoBanue
®dopmar: yCTHBIN OIpoc

1. Kakwe aieMeHTHI U151 IpoHa vaiie Bcero neyatatorcs Ha 3D npunrepe?
2. B uém 3akiroyaeTcs KCIOJIb30BaHUE JIA3EPHOT0 rpaBepa U hpe3epHOro CTaHka?
3. Kaxum o6pazom noarorasimBatorcs aeranu k 3D megaru?

®opwmar: [IpakTuueckoe 3aHsATHE
N3roToBUTE AeTany IS JpoHa ¢ UCTob30BaHrueM 3D mpuHTEpa, JIa3epHOTO rpaBepa u
¢bpe3epHOro CTaHKa..

s moayas 2. Coopka KBapoKonTepa
®dopmar: yCTHBIN OIPOC

1. Kak paboraet nonérusiii kouTposiep u GPS momayiis?
2. [t wero Hy’>KHa KaMmepa Ha JpoHe?
3. Kaxkoit MuaMManbHBIH HA00p OCHOBHEIX DJIEMEHTOB YJIEKTPOHUKU HYXKEH IS MOIETa qpoHa?

®opmar: [IpakTrueckoe 3a1anne
CoOpatb APOH U MPEJOCTaBUTH JOPAOOTKH B KOHCTPYKIIMU KBAJPOKOIITEPA, €CIIH TaKHe
AMeIOTCsI. MOJKHO MCITOJIL30BATh HalleuaTaHHBIE JcTalin.

Hast moayss 3. [TusiorupoBanue.
@dopmar: yCTHBIN OIpoC

1. Pacckaxute 00 OCHOBaX M MPUHIIUIIOB MUI0TUPOBaHus FPV npoHoB?
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Kaxwue pexxumsel nonéra cymecTBytoT? /st 4ero oHM Hy>KHBI?

3. Uro Takoe peHTHl M KaK UX HACTPOUTH?

®opwmar: [IpakTuueckoe 3agaHue
TpeOyercst BBIMOTHUTH MOJIETHOE 3aaHKE, IEMOHCTPUPYS CBOM HABBIKU
nuiotupoBanus FPV-apona B peajibHO# cuTyanuu.

Juast monyas 4. biounoe nporpammupoBanue BIIJIA
®dopmar: yCTHBIN OMpocC

™=

Kaxkwue cymecTByr0T IporpaMmsl sl OJIOYHOTO MTPOTPAMMHUPOBAHUSA??
Uro takoe monétHoe(as) 3aJaHIe/MUCCUS M KaK OHO paboTaeT?

3. Kakue KoMaHIbl OTBEYAIOT 3a 3aIlyCK MOTOPOB, B3JIET M TIOCAJIKY, MOJIET BIIEPE]] U TOBOPOT

Hampaso?

®opmar: [Ipaktuyeckoe 3agaHue
Hcnonb3oBath 07109HOE MPOTPaMMHUPOBAHUE ISl BBITIOTHEHUS 3a/IaHUI KEHCOB
COPEBHOBaHUH M YEMIMOHATOB 110 yrpaBieHuto BITJIA. Onu nomKxHbI
MPOAEMOHCTPUPOBATh YMEHHE CO3AaBATh CJIOMKHBIE IPOTrPaMMBbI IS PELICHUS 3a/1a4,
TpeOYIOIMIMX TOYHOCTH U CKOPOCTH BBITIOTHEHHS

O0pa3upl MaTepHaI0B UTOTOBOM aTTECTAIINU.

Omnucanue IIPOCKTa B (I)opMaTe: Mpe3CHTAlNU, JIDHANHIA, TCKCTOBOTO JOKYMCHTA. Omnucanue JOJIDKHO BKIIHOYaTh
CJICAYIOIIHNC pa3acibl: LCJIb, 3a1a4u, 0630p AHAJIOI'OB, AKTYaJIbHOCTD, HpO6J’IeMaTI/IKa, xXon pa6OTLI, pe3yabTatT.

1. Ha3Banue mpoekTa

2. CocTaB KOMaHALI
¢oto
YYACTHUKOB KOMaH[bI (110

Pa3smectutn

JKEJTaHUIO), yKa3arhb
00pa3oBaTeIbHYIO
OpraHM3ali0 W KpaTKo

pacckaszath O TOM, KaKylo
POIb  BBITIONTHSET KK bIH
YYaCTHHUK. Ykazartb

HacTaBHMKA (TIPY HAIUYHN).

3. IIpo6aemaTnka
NMPOoeKTa

PackpelTe Ha  peunieHue
KaKoH npoOJIEeMBI

HaIipaBJICH Ball ITPOCKT.

4. AKTyaJIbHOCTB NIPOEKTA
OTpa3uTh MoueMy MPOCKT TaK BAKCH U
HyxkeH. OOocHyiiTe, ANl Yero OH

Cco31acTCs.

5. AHAJIOTY WM MPOTOTUIIBI
[IpencTaBuTh aHaNKM3 CYIIECTBYIOIINX
Ha POCCUHCKOM U 3apyOeKHOM PBIHKAX
BaIlIETO

MIPOTOTHIIOB IPOEKTA.

CpaBHuTenpHas XapaKTepHCTHKa
BaIlIero MpOeKTa W mporoTuna (1ieHa,
Ka4ecTBo, KOJIMYECTBEHHBIE

XapaKTepUCTUKU U T.II.)

6. Lles1b ¥ 321a4H NPOEKTA

B menmn oTpasuTh HEHHOCTH MPOEKTa,
JKENaeMbId pe3yJbTaT, JTOCTUTAEMBbIH
NP peanu3alyy NpoeKTa B 33JJaHHBIX
YCIIOBHSX.

B 3agavax mnpoekra mnpomucate 3-5
MTyHKTOB, KOTOPBIE TIOMOTAIOT JOCTUYb
LEJIb.

7. Tanbl BHINOJIHEHUS MMPOCKTa
Pacnucats nmosTamHo X0/ BBIIIOJIHCHHUA

8. Pesyabratel ¢ ¢oTorpapusamu
NPOEKTA

Kaxux pe3yiapTaToB XOTHTE JOCTUTHYThH
MIPY pean3aluy IpoeKTa.

Kakue pe3ynbTarhl eCTh yxe ceifuac.

[pukpenuts ¢oro npororunos, 3D
Mo/ieneil, CKPUHBI/BHJIEO JKpaHa
(TIOKa3BIBAIOT, Kak pabotaer
porpaMma), JIFOOBIE AJIEMEHTBI,
KOTOpBIE  TMOKA3bIBAIOT  BBIMOJHEHHE
MPOEKTA.

9. KoHTaKThI

VYkazaTh JOCTYIIHBIE KaHaJbl CBS3U

(crpanuna/rpynmna B BKonTakte u/miau
CCBUIKA HAa TelierpaM-KaHaj/aKKayHT,
rmouTa u/ujiu HoMep TesnedoHa)
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O0paserr peACTaBICHUS MPOeKTa B hopmare JIDHIAKWHTA: (CChIJIKA Ha MPOEKT — IPOCTOi) Ha 7-9 Kiracc:
https://kvantoriumtomsk.ru/yarmarka2024/aerodynamictube

O0pasern npencTaBIeHHUS IPOEKTa B (hOpMaTE TEKCTOBOTO JOKYMEHTA MPEICTABIICH HIDKE: IPOSKTHAS

Kapra.
IIpoexkTHast kKapTa
AspoauHamMmnyecKas Tpyda
(Ha36aHue npoekma co2iacHo npuxkasy, KomopviM OH ym@epofcdey)
Oobpazoseamenvnasn Konmaxmor
QHO P Knacc (Telegram/WhatsApp
@.U.0 oemer ¢ Opeanusanust )
npoekme Ha MOMeHm
3auucnenusn
(coenacuo Ilpuxasy, OUO 1 ov1 Kiace 1 KonTrakr 1
KOMOpbIM OHU
P ®UO 2 oy 2 Kiacc 2 KonTaxkr 2
3ayuUcieHbvl)

Kparkoe onucanue
NpoeKTa

AspoanHamuueckas Tpyoa g ucneitanus bIIJIA camonérHoro tuna.

AKTYaJIbHOCTb

AsponuHamuueckas Tpyba TNpUMEHsSETCs JUIsl TEeCTHUPOBAHUSA MoJiesiei
camonéroB u BIIJIA camonérHoro Tumna B npombliieHHOCTH. OqHAaKO Takas
IPAaKTHUKA HE PAaCHPOCTPaHsIETCs B aBUAKPYXKKaX, Iie paboTatoT ¢ HeOOJIbIIUMU
BIUTA u, xak npaBuilo, TECTUPYIOTCA B TEIUIble CE30HBl Ha yIuLaX. OTO
BBI3BAHO OTCYTCTBUEM Ha PhIHKE HEOOIBIINX KOMIAKTHBIX a3POIMHAMUYECKUX
Tpy6 auameTrpom 10 100 cm.

Hean

Coznanue aspoanHamuueckoi TpyOsl Juist ucnbiTanus BIIJIA camonérnoro
TAna BHYTpH KBaHTOpMymMa ¢ ILENbI0 HMX MOCIEAYIOIIET0 3alycka BHE
ITOMEILEHUSI.

9Tansl U 3a/1a4M B IPOEKTE

(X00 svinonnenuss pabom ¢ KOHKpEemHbIMU OCUCMBUIMU U CPOKOM UX 8bINOIHEHUS)

Oram 1.
Co3aanue BILVIA

Cpok peanuzaruu
<jgara — mara>

dran 2.
Co3nanne TpyObI

Cpok peanuzanuu
<jgara — gara>

Oram 3.
HUcnbiTanune BITJIA

Cpox peanuzanuu
<pmata — gata>

3amaua 1.1.

C6opl<a nianepa u3 nomoJjao04YHUYsbl U

Coenams BIIJIA camonémnozo muna.

aneprvIx Oemaneti nO UHCMPYKYULUL.

3amaua 2.1.

Ipoexmuposanue mpy6owor 6 KOMITAC-
3D.

3amaua 3.1.

HUcnvimanue BITJIA 6 soccozoanmbix
A3POOUHAMUYECKUX VYCAOBUSX,
NPUOTUNCEHHBIM K PEAbHbIM
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3agaua 1.2.

Yemanoska beckonnexkmopnozo
oguzamens, niamvl pacnpeoeneHus
RUMAHUSL, pecyasimopa cKopocmu

3agaua 2.2.
Mooenuposanue mpyoei.

3anmaga 3.2.

Cpasnumo pe3ynomamaol UCHLIMAHUSA C
noxazamenamu BIIJIA 6 peanvubix
VC08UAX

3agaua 1.3.

Hszmepums 2abapumel
ckoHcmpyupogannozo bIIJIA no
6bI0PAHHBIM MEMPUKAM

3agaua 2.3.

Ileuamo cmodenuposannvix demanet,
cbopxa mpyovl u 60ccos30anue 8 Heli
Qusuueckux ycnosuil onsa BIIJIA.

3agaua 3.3

Co30anue 0eMOHCMPAYUOHHO2O
mamepuana Onis y4acmusi 6 RPOEKMHbIX
KOHKYDCAX

BIIJIA camMo0JIéTHOrO THIIA

CoOpannas Tpyoa

PadorTaronias
aj3poAuHaAMHMYecKasi Tpyda

IIpunoxenus
(ccwliku Ha 0bnayHble XPaHU

auya u pabovue
NpOCMpAancmea 6 uoe
cevinox u QR-x0008, nymeo
Ha cemeBoMm Oucke)

Aspoounamuueckas mpyoa:
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CBEJIEHHMS O KOHTPOJIbBHO-U3MEPUTEJIBHBIX MATEPUAJIAX
JONOJIHUTEJIHLHOM 0011epa3BUBalOLIell IPOrPaMMbI
«Kypc Ha B311eT: BBeieHHE B OECIIMIIOTHBIE aBHALMOHHBIE B CHCTEMBI»
TEXHUYECKOH HaNpPaBICHHOCTH

10-11 kaacce

06[)23111)1 MartrepuajaoB TeKymeﬁ aTrecranuu

st Moayas 1. Coopka u pemont BAC

st Tembi: TexHo10ruu npou3BOACTBA AeTajiel 1l 0eCNMJIOTHBIX JIETATeJIbHbIX
annaparos: 3D-neyars, JazepHas pe3ka u moaeaunposanue B CAIIP KOMITAC-3 ]

®dopmat: yCTHBIHN OIpoc

1. Yro Takoe 3D meuats?
2. Jlns yero ucnosb3yercs (hpe3epHbIid CTaHOK?
3. s xakux oTpacieit ucrnons3ytoT 3D MonenrpoBanue?

st Monyas 1. Coopka u pemont BAC

Jos Tembi: Coopka pazanyabiX THIOB BAC (MyJIbTHPOTOPHOTO / CaMOJIETHOTO
THIIA): KOPIYC M IBUTATEJH.

@opmMar: yCTHBIN ONPOC

1. Ha3soBuTe OCHOBHBIE ATAIBI COOPKH KOPITyCa JPOHA.

2. Yo Takoe (hro3emsnk?

3. T'me Hy)XHO pacroiarath JBUTaTeIH/MOTOPHI Ha KOPITyCe APOHA
MYJITHPOTOPHOT0/CaMOJIETHOTO THIIA?

O0pa3upl MaTepHaIoOB NPOMEKYTOYHOM aTTeCTAIIUU
st monyas 1. Coopka u pemont BAC
®dopmar: yCTHBIN OIPOC

1. Yro Takoe ¢iroc u AjIst 4ETO OH HyKEeH?

2. Yro Takoe maiika?
3. Kakue onepammu B8 CAIIP Hy>XHO HCIIOJIB30BaTh, YTO ObI CO311aTh JaHHY0 3D MOeb:

116



®opmar: [IpakTuueckoe 3aHsTue
[IpoBecTn TMarHOCTUKY HEUCIPABHOCTEH 1 MOCIEAYIOIINI peMOHT apoHa. Pacckazarhb

TEXHUKY 0€30MacCHOCTH NpH cOOpKe/maiike JpoHa.

=

N

st mopyais 2. IIporpammupoBanne
®dopmart: yCTHBIN OIIPOC

HasoBute THIIBI IEPEMEHHBIX B sI3bIKaX MporpaMmmupoBanue Python u C++.

HazoBute KOMaH/Ibl, KOTOPBLIC OTBCYAIOT 3a B3IET U MMoCaaKy ApoHa, a TAKKE 3a IBUKCHUA B
MpocTpaHcTBe?

Yro takoe Arduino u Raspberry Pi?

®opmar: [IpakTrueckoe 3a1anue

Pa3paboTtare nporpamMmy, 0TOOpakarollyto TPaeKTOPHIO IBUKEHUS KONTEpa, U
IPOJIEMOHCTPUPOBATh €€ paboTocrocobHocTh. I[IpoBecT TecTUpOBaHUE U OTIAAKY
IPOTPaMMHOTO KO/, IPE/ICTABUB UCIPABICHHBIN KO M 00BACHUB MTPOLECC OTIAKH.

Js moayas 3. OTpadoTka HaBbIKOB NuioTHpoBanus I'eockan-Iluonep.
dopmar: yCTHBIN OIpOC

Urto Takoe aBTOHOMHEIH MONET U Kak OH padoTaetr?
Kak paboraet 6ubnmuotexa OpenCV?
Uto Takoe Aruco-mapkepsi?

®opmar: [IpakTueckoe 3ananue
IIporiTu Tpaccy Ha Bpemsi B CUMYJISITOpE U B >ku3HU Ha [Inonep ['eockan, pemnthb
KEWChI ¢ COPEBHOBAHMM 110 TPOrPAMMHUPOBAHMIO IPOHOB B CUMYJIATOPAX MOJIETOB.

st monyas 4. Keiichbl 110 copeBHOBATEJIbHOM JieTalonleil po60TOTEXHHKE
®dopmar: yCTHBIN OIIPOC

UTo BXOIUT B COCTAB KOHCTPYKTOPCKOM TOKYMEHTAITHH ?
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2. Yro Takoe a’podhoToChEMKA?
3. Kakoii camblii pacripocTpaHEéHHBIM THIT MaHUITyIsITOps Wit BITJIA/poGoToTexHuke?

®opmar: [IpakTueckoe 3ananue

[TpencraBuTh npoekT "3axBaT rpy3a", IpOAEMOHCTPUPOBAB PAOOTY MAHUITYISATOPA U
MUIOTUPYS KBaJPOKOMITED.

Pazpaborars MapmipyT moiéra u mpoBecTd a3poPoToChEMKY C IpoHa, 00paboTaTh
dotorpaduu, co3aark NPoaAyKT (OpTOhOTOILIAH, KapTa BEICOT, 3D-Typhl, MaHOpambl) Ha
OCHOBE C/ICTIAaHHBIX CHUMKOB.
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OO0pa3ubl MaTepHaJIOB HTOTOBOI aTTeCTALMU

Onucanue mnpoekta B (opmare: Mpe3eHTAIUH, JIHAMHrA, TEKCTOBOTO JOKYMEHTA.
Onucanue MOMKHO BKJIIOYATh CIEAYIOIIME pas3fesbl: IeNlb, 3aJadd, 0030p aHaJoroB,

AKTYaJIbHOCTD,

npobieMaruka, Xoja paloThl, pe3ynbTarT,

XapaKTEPUCTUKHA (TIapamMeTphl)

IPOJIyKTOBOTO Pe3yJIbTaTa, SKOHOMHYCCKOE 000CHOBAaHUE (OIO/IKET MIPOCKTA), TOMOTHUTEIILHBIC
pazjienpl M0 YCMOTPEHHIO TIpernojaBareist (Harmpumep, 3KOJOTHYecKass W MapKeTHHIOBas

COCTaBJISIFOLIUE).

1. Ha3BaHue npoekra

2. CocTaB KOMaH/bI
PasmecTuth ¢oto
Y4aCTHHUKOB KOMaH/IbI
(mo kxemaHMIo), yKa3aTh
00pa3oBaTeIbHYIO
OpraHu3alMio U KPaTKo

pacckasarh O TOM, KaKylo

ponb BBITIOJTHAET
KX IbIN YYaCTHHK.
YkazaTtb HacTaBHHUKA

(npu HANIMYWH).

3. IIpob6aemaTuka
MpoeKTa

PackpeiTh Ha pemeHue
KaKOU TIPOOIEMBI

HaIlpaBJICH Ball MPOCKT.

4. AKTyaJIbHOCTh
MPOEKTa
Otpaszuthb noyemy

IMPOCKT TaK BaXCH U
HyxeH. O0ocHyiTe, s
9ero OH CO3/JaeTCH.

5. AHaJIOT¥ MJIM NPOTOTHIIBI

[IpeacraBuTh aHaIK3 CYIIECTBYIOMIUX HA
POCCHIICKOM U 3apyOeXHOM  pBIHKaxX
MIPOTOTHITOB MPOEKTAa.

CpaBHI/ITeJ'IBHa}l XapaKTCpUCTUKA BallCro

BaIIero

IPOEKTa U MPOTOTHNA (LIeHa, KauecTBo,
KOJIMYECTBEHHbIE XapaKTEPUCTUKHU U T.I1.)

6. Llesan 1 321244 MPOEKTA

B nejm OTpa3uTb NCHHOCTL IIPOCKTA,
JKEJIaeMbI Pe3yNbTaT, JOCTUTAEMBbIM Mpu
3aJaHHBIX

pcaim3annuu IIPOCKTa B

YCIIOBHSX.
3-5
KOTOpBIE TIOMOTAalOT JTOCTUYb

B 3amagax mpoekTra mpomnmcarth
MTyHKTOB,
LEIlb.

7. IloTeHuHaNbHbIC 3aKa3YMKM U
CTelKX0J/1epbl* MPOeKTa

IIponucaTs, KTO MOYKET OBITH
3aMHTEPECOBAH B BallleM IPOEKTE, U KTO
MOJKET BJIMATH HA HETO.

*Creikxonaep — 3To (U3MYeCKoe WIN
IOpUINYECKOE  JIMIIO,

KOCBCHHO BJIMAIOLICC

HaMpsIMyI0  HJTU
Ha pa3paboTKy,

pa3BUTHE U MTPUOBLIH IIPOEKTA.

8. DTanbl BLINOJTHEHUS MPOEKTA
Pacnmcats mosTamHo XOA BBIIIOJIHEHUA
IPOEKTA.

9. DKOHOMMKA NPOEKTA
[lporucath ~ mpuMepHbIE  (HUHAHCOBBIC
BJIOXKECHUS B TMPOEKT, CTOMMOCTH IMPOCKTA

(CKONMBKO ~ TOTpa4eHO HA  CO3JaHHe
MIPOTOTHUIIA/TOTOBOTO TIPOEKTA).
Kak mmanupyere mpoaBuraTh MPOEKT

(pekiaMHasi KaMITaHWs, CO3JaHHE caiTa U
T.0).

10.
MPOEKTA

Pesyabratel ¢ ¢ororpadusimu
Kaknx PE3YIbTATOB XOTUTEC JOCTUTHYTH IPU
peanu3aluu NpoeKTa.

Kakwue pe3ynbpTaThl ecTh yke ceilyac.
[Ipukpermuts  ¢oto
CKPHHBI/BHIICO

3D
JKpaHa

[IPOTOTHIIOB,
MOJICIICH,
(oKa3pIBAIOT, Kak paboTaeT mporpamma),
J100bIE AJIEMEHTHI, KOTOPBIC MOKa3bIBAIOT
BBITIOJIHCHUE IIPOCKTA.

11.  TexHu4YecKHe  XapPaKTEePUCTHUKH
NMPOeKTa

HcxonHble paHHBIE MPOEKTAa: pacyeTsl,
XapaKTePUCTUKU  W300pakeHus,  (ailisl
MOJIENIM, JJIEMEHTHl KOJAd, CTPYKTYpHBIC
cXeMa-KOHCTpyKIuu. Bce, YTo MOXer
TEXHUYECKU 000CHOBATh CTETeH!
peanu3annuy NpoeKTa.

12. KoHTakThl

VYKkazaTb  JOCTYIIHBIE  KaHAJIbl  CBS3H

(crpanuma/rpynna B BKouTtakte w/miaun
CCBUIKA Ha TeJierpaM-KaHall/aKKayHT, MouTa
W/WM HOMeEp TeaedoHa).

O6pa3zern npencTaBieHus MPoeKTa B ¢popMare JIHAWHTA: (CChUTKA Ha TpoekT) Ha 10-11
kiacc: https://kvantoriumtomsk.ru/123iavsan. OOpasen mpencraBieHus MpoekTra B (opmare

TEKCTOBOT'O JOKYMCHTA NPCACTABJICH HUXKC: ITPOCKTHAA KapTa..
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ITPOEKTHAS KAPTA
HasBanue npoekra:
JpOH-KOHCTPYKTOP: Oyayliee 00pa3oBaTe/IbHbIX IPOHOB

Temamuueckoe ABTOHOMHBIE TPAHCTIOPTHBIE CUCTEMBI
Hanpaeienue
Buo npoexmmnozo Ksanpoxonrep
npooykma
Tabapumuot 40*%40*10 c™m
npPOeKmHozo
npodykma
@D.U.0 yuacmnukoe DHO OopaszoseamensHnasn Konmaxmot
NPOEKMHOU KOMAHObL opzanuzayus, Kiacc (menegon, nouma)
OHO 1 MAQY COLI Ne Tenedon:
[Toura:
®UO 2 MAOY COI Ne Tenedon:
[Toura:
Pykoeooumens DHO Mecmo pabomeu, Konmaxmot
(nacmasnuk) npoekma 00JI)ICHOCHb (menegon,
nouma)
dNO 3 BYVY3, crynent Tenedon:
[Toura:
OHO 4 KBanropuym, Tenedon:
nabopaHT [Toura:
Axmyanvnocmp O6pa3zoBaHue Bce 00JIbIIe MEPEXOUT B UHTEPAKTUBHBIE (POPMATHI.
[Tpu sTOM, U1 pabOTHI C AETHMU U O3HAKOMIIEHUS UX C
KBaJJPOKOINITEPAMH, HY>KHA ITPOCTast, KpPEIKasi ¥ TJIaBHOeE - 0e301macHas
MO/IEJb APOHA, KOTOPYIO HECIIOKHO OBLIO ObI cOOpaTh. A elie oH
JIOJDKEH 00J1a71aTh OOJBITUM yU4eOHBIM MOTEHIIHAIOM. [IpsiMbIx
aHaJIOTOB HAIIIETO MPOJIYKTa He cylecTByeT. CyIiecTByoImue
MOXO0JKHE JIPOHBI IEIATCS Ha J[Ba THUTIA: KOMIIAKTHBIN (opM-(hakTop 1
xopoias 6e30racHasi KOHCTPYKIIHS, B HEKOTOPBIX CIIy4asiX MaJas
1IeHa, HO C 0Y€Hb CKYAHBIM (DYHKITHOHAIOM OO JOCTATOYHO
OO0JbINKE U CEphE3HBIE anmapaThl ¢ OOIBIIUM (YHKIIMOHATIOB U
3aI1acoM 10 MOJICpHHU3AIMH, HO Pa00TaTh HOBUYKAM C HUMH CJIOXKHO.
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Llenv npoekma

Co3natp atdopMy KBaJpoKonTepa, KoTopasi Obl o0nanana
CJICAYIOIIMMHU KaueCTBaMH: MOOUIIBHOCTb, HA/IEKHOCTb,
0€301acHOCTb, JErKOCTh COOPKH, BO3MOYKHOCTH KACTOMH3AIINU

3aoauu npoexma

1. Pa3zpabotka moaenu u nmpopaboTKa BCEX FIEMEHTOB
W3zrorosnenue u cOOpKa KBaAPOKOITEPA € MOCIEAYIOIINUM
aHAJIM30M

3. HcmpasneHue Bcex HEJOYETOB U IIPOU3BOACTBO
JOTIOJTHUTEIIBHOTO 000PYI0BaHHSI

Kpamkoe onucanue
npoexma

Ham nmpoykT HampaBiieH Ha pa3BUTHE B JETAX M MOJIPOCTKAX
HAaBBIKOB pa0OThI ¢ ApOHAMU. DTa CleUaIn3alys O4EHb
MEePCIEKTHBHA, TEM CaMbIM MBI IIOMOT'aeM CO3/1aBaTh OyayITUX
CITCIIMATCTOB B aBUAIIHH.

Bo3moskHble 3aka3unku: 00111e00pa3oBaTesIbHbIC MIKOJIbI, TAMHA3HH,
yunen (1 BeIeHUsI YPOKOB MO PaCIIMPEHHBIM
0011e00pa3oBaTeIbHBIM ITPOrpaMMamM ), OpraHU3aIHH

JOTIOTHUTEILHOTO 00pa30BaHus (ISl CO3/1aHHsI MHOKECTBA
Pa3HOO0Pa3HBIX KYPCOB IS IeTEH U MOAPOCTKOB), OPraHU3aTOPbI
HMHXEHEPHBIX COPEBHOBaHMM (Tu1atdopma Juis pelieHus
Pa3HOO0Pa3HBIX KOMILIEKCHBIX KOHKYPCHBIX 3aJJaHUM ).

3aTpathl Ha MOCTPOMKY OJHOTO JPOHA:

e TlonetHblit KOHTPOILIEP, PErYISITOP 0OOPOTOB,

npeoOpaszoBareib nuTaHus, npueMHuk - 10000p

e Mortops - 3000p
e Pama - 4000p

e Axkymymsarop - 1000p

dmanvl 6blnonHeHUA
npoexma

Xoa padoT 1o NpoeKTy:

Jran Cpoku BbINOJIHEHHSA Pesyabrar
rana

[IpopaboTka koHuenuuu | </lara — gara> I'oroBsIi
JpoHa KOHLIENT
ITouck noaxonsiuero </lata — nata> Kommiexr
000pyI0BaHUS U o0opynoBaHus
popaboTKa METO/I0B
IIPOU3BOJICTBA
Coznanue nepBoro </lara — nata> IIpororun
IIPOTOTHUIIA, TOUCK
HEJIOYETOB.
IIepeocMmsiciieHne </lara — nata> [Ipennoxxenus
IIPOCKTa HA OCHOBE 1o 0paboTKe
ITOJIyYEHHOTO OIBITA.
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Co3nanue HOBOIO <Jlata — gaTta> [Tporokoin 06
MPOTOTHIIA IPOHA U €T0 HUCIBITAHUAX
HCITBITAaHUS

Pa3zpabotka <JlaTa — gata> KoMmmiekt
JIOTIOJIHUTEIIFHOTO o0opymoBaHus
0o0opynoBaHus,

MOAXOIAIICTO JIJIS

JpoHa

[IpopaboTtka cuenapueB | <[lata — gqara> I'oToBBIE

€ro UCIIOJIb30BaHMS. CLICHapuu
IToaroroBka <JlaTa — naTta> I'oToBbIi
MaTepHaJIOB JJis JDHIUHT U
MIPEACTABJICHHS Ha MIPOEKTHAS
BBICTAaBKE KapTa

Pesyromamaor u

603MO2ICHOCIMU pA36UMUA

Pesynbrar — nmnargopma KBaapoKonTepa

BOBMO)KHOCTI) yCTaHOBKI/I JOITOJIHUTCIIBHOI'O 060py11013aH1/151
BosmoxHOCTh pacimpenus QyHKIIMoHaNa

Kacrommzamnus

KomMmeprmanuzanms

Ilpunosxcenus (homo,
¢aiinwl, ccoliku)

JIeuauHr o nmpoekTe: https://kvantoriumproject.ru/drone
Bunaeo o npoekre:_https://youtu.be/3MYAwfyVZY M
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CBEJEHMSA O KOHTPOJIbBHO-USMEPUTEJIBHBIX MATEPHAJIAX
JAOMOJIHUTEIbHOM 001epa3sBUBaKOIIel TPOrPaMMBbI
«Kypc Ha B3J1eT: BBeleHHEe B 0eCIIMJIOTHbIC ABUALIMOHHBIE B CHCTEMBbD)
TEeXHUYECKOH HANPABJIEHHOCTH

OO0pa3ubl MaTepHaIOB aTTECTAIMHU /IJIS OLIEHKH BOCIIUTATEIbHBIX Pe3y/1bTaTOB

Tecr:

Bonpoc 1. 3auem HyXHbBI APOHBI JJI1 TBOETO PETHOHA U CTPAHBI B LIETIOM?
- IOCTaBJIATh IPY3bl

- Ha0JII0/IEHNUE 32 I0POXKHBIM JIBUKEHUEM

- KapTorpagupoBaHUe MECTHOCTH

- MHCTIEKIIUU MIPOMBIIIUIEHHOTO 000PYI0BaHUS

- 151 00pabOTKH MoJiel y1oOpeHUsIMI

- JUIsl MOHUTOPUHTa TPyOOIpOBOIOB, JTUHUI 3/IEKTpOTIEpEaaY
- JUI IPOBEJIEHUS 10y JPOHOB

- JUIS TIPOBEICHHSI PEKJIAMHBIX KaMITaHUH

- JUI OKa3aHUs IOMOILM B YPE3BbIUANHBIX CUTYaLUAX

- JUIsl y4E€TOB TOBApPOB Ha CKIIAJIe

- BCE BBIIICHEPEUNCICHHOE

Bomnpoc 2. Kak TbI gyMaenib, Kakue JpOHbI TPAMEHHUMEBI JIJIS1 PEIICHHS aKTYaJIbHBIX JUIS HAIICH
CTpaHbl 3a/1a4?

- FPV-nponbt

- Clever

- [Inonep (I'eockan)

- Phantom

- Mavic

- Tello

- BCE BBIIIETIEPEUNCIICHHBIC

Bonpoc 3. Kakumu komnetennnu Hanbosee BaXHbIE 7151 COOPKH KBaJPOKONTEPOB IO
HpI/IOpI/ITeTHBIM HaHpaBHeHI/IHM paBBI/ITI/Iﬂ TBOCTO peFI/IOHa nu CTpaHI:vI?

- 31 MOZIeTUpPOBaHNE

- IPOTPaMMHPOBAHHE

- KOHCTPYHUPOBaHUE JJPOHOB

- yIIpaBJIeHUE, IWIOTHPOBAHUE IPOHAMHU C IIyJIbTa

- paboTa B CUMYIIATOpE TOJIETOB JPOHOB

- paboTa B KOMaH/Ie

- BCE BBIINIENIEPEUNCICHHOE

Bomnpoc 4. Uto no-TBOEMY MHEHHUIO, SIBJIsIETCSI HAanOo0JIee BaXKHBIM [T MOJIOJIEKH,
HMHTEPECYIOIIeHcs OecIoTHOM cdepoil Halel CTpaHbl?

- ydacTue B KOMaHJHBIX BUAAX CHOpTa (TOHKU JPOHOB)

- y4acTHe B BOGHHO-TIATPUOTHUYECKON Urpe «3apHULla» U MOX0XKHUX Urpax

- y4acTHe B CIIOPTUBHOM OPUEHTHPOBAHUHT

- yyacTHue B KHOEpCOPEBHOBAHUX

- y4aCTHE B OYHBIX HH)KEHEPHBIX COPEBHOBAHUSX

- yyacTHe B KBU3aX/KBecTax/BUKTOpUHaX B obnactu BITJIA

- u3ydeHne nHPOpMAIUY B HHTEPHETE O JPOHAX

- TPEHUPOBKHU B CUMYJISITOPAX MOJIETOB

123



