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Konuuecmeo uacos na Konuuecmeo mooyneu Konuuecmeo xouxypchuix
BbINOJIHEHUE 3A0AHUSL OHetl

13 gyacoB S Monynei 3 nag

KOHKprHOC 3aJJaHuC BKJIOYAaCT B cebs CJICAYOIHC Pa3aCiIbl:

BBEJIEHUE. ®©OPMATBI KOHKYPCA.

1.

2. BBOJ BAC B DKCIUIYATALIUIO

3. MOJIVJIM 3AJJAHUS U BPEM S

4.  OIMCAHVE 3AJIAHUS T10 MOAYJISIM
5. TIPWJIOXEHUS

9KCHCpT 1 YYacTHUK 00513aHBI 03HAKOMUTHCS C JaHHBIM KOHKprHBIM 3aJaHUCM.

1. BBEJIEHUE

1.1 CONIYTCTBYIOIIUE JOKYMEHTBI:

KonkypcHoe 3afaHue sBisieTcsl 4acThio 001iero nakera TexHuueckon
JOKYMEHTAIMU KOMIIETeHIUU. B HEM conepKUTCst KOHKpeTHast HHPpOopMaLus 1o
BBINOJIHEHUIO 3a1aHus. JlokyMeHT «KoHKypcHOe 3a1aHne» He00X0ANMO
UCIIOIb30BaTh COBMECTHO CO CIEAYIOIUMHU TOKYMEHTAMU:

* WSI, WSR -Pernamentupyromias 10OKyMEeHTAIHsI IPOBEICHUS YEMITHOHATOB,
WHTEPHET-PECYPCHI,

*  Kopekc 3TUKH ¥ HOPM TTOBEICHHUSI;

* WSSS — Cnemudukarnuu ctangaproB WorldSkills mo kommerenimmy;

*  HHCcTpyKImM#u K 000pyI0BaHUIO C TEXHUIECKUMH XapaKTEPUCTUKAMH;

* OrtpacneBbie caHuTapHble HOPMBI U TpeboBanus Oxpanbl Tpyaa u TexHuku
be3zomacnoctu npunarsiMu B Poccuiickoit denepanmu;

*  HHCTpyKIMs 0 OXpaHe TPy/la U TEXHUKE 0€30MaCHOCTH TI0 KOMIIETSHITUH C YUYETOM
crien(pUKY KaK10M U3 BO3PACTHBIX TPYIIIT

* PexomeHnmoBaHHas KOHKypcHas mokyMeHTtanus 2020-2021 r;

* Texanueckoe Onucanyue KOMIETECHIUH.

1.2 ®OPMBbI YYACTUSA B KOHKYPCE
1.2.1 ®opwma yuactus KoukypcantoB: UHAUBHUAYAJbHBIN - 1 ye10BeK.

1.3 HazBanue npodeccuoHaIbHON KOMITETEHIIUN:

QKCIIYATAIUA BECITMJIOTHBIX ABUAIIMOHHBIX CUCTEM»

g%pg”}l]%}ﬁ@ Coro3 «Bopnackumic Poccusty  OKCIUIYATAIIMA BECIIMJIOTHBIX ABUALIMOHHBIX UAV Operation 2
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1.4 CoBpemennslii cnenuanuct BAC nomkeH BIaaeTh IUPOKUM CIEKTPOM 3HAHUMN
Y TTIOHUMaHHH B 00J1acTsIX, OTpakeHHbIX B WSSS:

* [IpoexTupoBaHue U MOJIETUPOBAHNE HOBBIX MOJIU(DUKAIIUN U
oTAeNbHBIX y3710B BAC, BKIItOUast MyJIbTUPOTOPHOTO THUIIA;

* M3rortoBieHue UX ¢ TOMOIILI0 IUPPOBOTO 000PYI0BAHNUS;

* Ha3naueHue U UCNOJIb30BaHME M10JIE3HON HATPY3KU ISl BBIITOJIHECHUS
OIPEICIIEHHBIX MOJIETHBIX MUCCHUM;

¢ Texnnueckas skcruryaranus bAC - MOHTax OTAENBbHBIX Y3JIOB,
cOOpKa, TMarHoCTUKa, TEKYIIUNA PEMOHT aIlrapara;

* [lunotupoBaHue B JHOOBIX yCIOBUSAX, BU3YaJIbHOE U B
BuaeonpueMuuke FPV;

*  Cnoco0Obl BO3IyIIHON TPAaHCTIOPTUPOBKHU T'PY30B;

* ABTOMaTHYeCKas HaCTPOMKa BCEX CUCTEM;

¢ IIporpammupoBaHue aBTOHOMHOTI'O I10JIETA;

* IlponBukeHHne HOBBIX OECIUIOTHBIX TEXHOJIOTHIA.

3.BBOJA BAC B OKCINVIYATAIIUIO

Ilepen BKIIOYEHHEM MUTAHUA annapar JOJKEH COOTBETCTBOBAThH HOpMaM
0€30MacHOCTH, OTPACIEBBIM HHCTPYKIIUSAM U CHEIU(DUKAIUSM.

3.2 K nonéram B m000ii yactu (Moayne) KoHKypcHOTO 3a/1aHus TOMYCKalOTCA:

* TlonHOCTBIO UCIIPaBHBIE AIAPATHL;

* Bce nnemMeHThl KOHCTPYKIMHU HAJEKHO 3aKPETUICHBI;

*  HM3omsuus npoBOJOB U KOMIIOHOBKA KOMIUIEKTYIOIIUX LETOCTHA;

* Amnmnapatsl ¢ fonyctuMbiM 3apsiaom AKD.

* Ilonaganue xakoi-1160 yactu BAC B BUHTOMOTOPHYIO TPYIIITY
UCKIIFOYEHBI.

3.3 11! BATIPEITAETCA:

[Togkmrouenue nuranusa K bAC ¢ ycTaHOBJIEHHBIMU MPOTIEILUIEpAMU
3a TIpeAeSIaMU TTOJIETHOM 30HBI!

Copyright © Coro3 «Bopnackumic Poccusiy DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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3.4 Jlns nonyvenus paspenienns Ha B3€T BAC, B anmapaTHyro 4acTb KOTOPOToO
BHOCWJIMCh U3MEHEHHS B IIPOLIECCE BBINOJHEHUS KOHKYPCHOTO 3aaHMUs,
YYaCTHUKY HEOOXOUMO MPOBECTH:
°  NOPEeANOJNIETHYIO MOATOTOBKY C 3aHECEHUEM IIPOU3BEIAEHHBIX
JEUCTBUM B IIPEIAIIOIETHYIO BEAOMOCTh
°  3aBEPUTH NPEAINOIETHYIO BEAOMOCTb IIOAIUCHIO JKCIIEPTA.

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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2. MOAYJIMA 3AJAHUA

NMAJIOTHPOBAHHUC

MopenupoBanue
y3J1a KonrTepa

HEOBXOJINMOE BPEMA OLHEHKA

YcranoBka u HaCTpOﬁKa BHACOKAMCPHBI

U BUACOIICPCAATYHNKA

Bbamibl

TecToBBIN TOJIET

[Ipoxoxnenue Tpaccel B pexxume FPV

Ha TOYHOCTb U CKOPOCTH

JlemoHTax BUACOKAMEPHI U
BUJIeOTIepeIaTunKa, cOOpKa KonTepa B
CTaHJAapTHBIN BUT

MopaenupoBaHue OTIEIbHBIX ACTAICH U y3J10B
KBaJpOKONTEPA, KPENEKEN U ITIEMEHTOB
IIOJIE3HON Harpy3Ku

IToaroroBka Moaeneu K U3rOTOBJIEHUIO

W)
worldskills
Russia
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Brecenune nusmeHeHui B KOHCTPYKIHIO
KOIITCpa, YCTAaHOBKA JOIIOJIHUTCIBHOT'O

obopypoBaHUs

%
IIporpamMmupoBaHue

ABTOHOMHOI'O
1moJjiera

[IporpammupoBaHre aBTOHOMHOTO TIOJIETA

BITJIA B orpaHM4eHHOM IIPOCTPAHCTBE

[Iponer yepe3 KOHTPOJIbHBIE TOUKHU

Tounas u 0e3onacuas nmocanka bBITJIA

JleMoHTax 060py10BaHMs, COOpKa KONTEPa B

CTaHJAPTHBIN BUJL

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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Pa3paborka

MOJIETHBIX 3aJJaHUM

(aHMManmm)

JJIs1 posi IPOHOB

JKCIuTyaTanus
MOJIe3HOM
HATPY3KH

MoaenupoBaHuEe OKPYKEHUS

Pa3paboTka TpaekTopuii moiéra

DKCIIOPT

KONTepa,

Brecenue n3mMeHeHus B KOHCTPYKIHUIO

YCTaHOBKa BHCIITHEH I10JIe3HOM Harpy3Ku

HacTtpoiika BHELIHEN T0JIE€3HON HAarpy3Ku

TecToBBIN TTOJIET

BrinmosiHeHMe 3a/1a4 ¢ IOJIE3HOM
Harpy3Kkoi (3axBaT U IIepeHoc rpy3a /
JIOCTaBKa / iepeMeIieHrne 00bEeKTOR)

Konkypcanrt Bnpase
3aBepLINTH WIHN CAATh
MOAYJb PaHblIe
OTBEJCHHOT0 BPeMEHH

5 mooyneri

13 uacos 84 6annos

‘ 3 KOHKYPCHbIX OH3L

3.5B pamkax BeinosiHeHuss KoHKypcHOro 3a1anust paboTaroT clieytonme ooume

npaBuJIa

Pa3zpeniennbie nencTBUs

Hcnonib30BaTh BCTPOCHHYHO
CIIPABOYHYIO HH(POPMAIIHIIO

3anpenieHHbIe JeHCTBUS

Hcnons3zoBate MHTEpHET
(ecym 910 He ykazaHo B K3
JUTSE KOHKPETHOTO MOZYJIST)

[l TpadHble caHKINH

3a HECaHKIIMOHHUPOBAHHOE TOJIb30BAHHE
HWHTEPHET -PECyPCOB OALIbI, HAOpAHHBIS
KOHKYPCAHTOM 32 JIaHHBIA MOJTYJIb,
OOHYJISIFOTCSI.

Hcnons30BaTh HWHCTPYKIOHUU OT
Skill Management Team

Hcnonp3oBanue cOOCTBEHHBIX
HOcHTeNnel HHPOpMAaIHH,
3aMETOK ¥ MHCTPYKLUI

[Tpad, cormacHo TO.

Henars momeTku B (paitmax K3,
KOTOPBIE TIOTYYarOT
KOHKYPCAHTBI

Pa3memnienne Ha HOyTOYyKE
KOHKYpCaHTa 1 UCII0JIb3OBAHUEC B
KOHKYPCE JOMAIIHUX IIpOorpamMm-
3aroToOBOK, I'OTOBBIX KOJIOB.

3a HapyIIeHne TaHHOTO MpaBHia
OaJibl, HAOpaHHbBIC YYACTHUKOM
3a IPOrpaMMHPOBAHUE TIOJIETA,
OOHYJISIFOTCSI.

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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4. OIIMCAHHUE 3AJTAHUA 11O MOAYJISAM
4.1 Mooyns B FPV NINJI0THPpOBAHHUE

4.1.1 Bpems BbINOJHEHHUA: 2 yaca. \o

4.1.2 OueHka: UBMEPUMBIE U CyIEUCKNUE ACTIEKTHI.
4.1.3 3apanue:

Ne 3ananue Bpems Ouenka

YcranoBka 1 HacTpoiika o0opyaoBanus 1 FPV noneros. 70 MuH measurement

2 [Ipennonérnas noaroToBKa

- Bugyansnsiit ocmotp BIUJIA, kanu6poBka

- IlpoBepka 1IeTOCTHOCTH y3JI0B U HAAEKHOCTH KpPEIUJICHUM

20 myuH measurement
- IIpoBepka cucteMbl BUAEO Nepeaadr, HaCTPOMKa KaHaIa
VTX, TectupoBaHu€e B ITOJIETHON 30HE
Brixon B 30Hy nosietos, [IpoBepka cucTteMsl BUAEO NepeadH, measurement,
TECTOBBIN B3JIET/TIOCAIKA 10 Mun judgment

3 | Hpoxoxnenue tpaccel B pexnme FPV. OnenunBaercs:
TOYHOCTb, CKOPOCTh, pacueT TPAeKTOPUU U MpopadoTKa
TakTUKH, 11e70cTHOCTh BITJIA mo 3aBepiiennu monéra

JlemMoHTax BU€OKaMephl U BuAeonepenaTunka, coopka konrepa | 20 mun | Ilpoussonurcs sHe

B CTaHAAPTHBIN BU]T KOHKYPCHOT'O BPEMEHH,

HC OLICHUBACTCA

OO01ee BpeMsi BLINOJTHEHHUSI MOTYJIsI ‘ 2 yaca

4.1.4 Ilpumensiemoe 000py10BaHUE

— VYueOHbIit HA0Op KBaJIpOKOITEpa
0 KOMIETeHIMU «IDKcIuryaTauusibACy
"COEX Knesep 4 WorldSkills Russia"

FPV ob6opynoBanue

-xamepa, VIX, FPV wnem / ouxu- u3
TynOoOKca ydyacTHHKa, coryiacHo TO

KOMIICTCHIIUH

Ha6op nnctpymeHTon

IIporpammHoe o0ecrieyeHue -
QgroundControl, Arduino IDE

4.2.5 Cexpernas yacth 3aganusi: Tpacca, NpENATCTBUS U XapaKTep IPy3a.

4.2.6 YcnoBus BBINOJHEHHS MOLYJIS:
* FPV mnem/ouku 10KHBI OBITH 3a()MKCUPOBAHbl HA TOJIOBE MHJIOTa BO

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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BpeMs nonéra. Mcnoap3oBaHue OTACJIIBHOT'O 3KpaHa HE JOITyCKacTCH.

° KOHKpr&HTBI HaXo4UuTCA B CIICHUAJIBHO 0003HaYCHHBIX JJIA IIWJI0Ta 30HaxX

* KonkypcanTaM HEOOXOIMMO BBICTaBUTH KaHaJ BHJIEO

nepeiauu, onpeesIeHHbIN epel CTapTOM MOIYJIS.

HponeT TPAaCChbl MOT'YT BBIITOJIHATH HECKOJIBKO KOHKYPCAHTOB OJTHOBPEMECHHO.

4.2.77 TaitmMmuHT MOIETOB

DKcnepThl KOHTPOIUPYIOT OYEPETHOCTh U IOCTYII B 30HY IOJIETA.

JleficTBHSI MOYKHO COBEPIIATh TOJIBKO C pa3perieHus U oI KOHTPOJIEM dKCTepTa

4.2.8

[IpoGHBbIe MOsIETHI MOTYT BBINIOJIHATHCA B Te4eHHe o0uiero Bpemenu K3

(1 gac 10 munayT). KomudecTBO MOMBITOK HE OTPAHUYEHO B Mpejeax
0011ero KOHKYPCHOTO BPEMEHHU MOJYJISl U OYEPETHOCTH.

Bpewmst mpoOHoro mosiera coctaBiseT 2 MUHYTBl C MOMEHTAa BXOJ/la B 30HY
nosiera. [1pu oTcyTeTBUM O4epean, TOMyCKaeTCs OBTOPHBIN MPOOHBII OJIET
(1o 2 MuH)

Bpewms npenroneTHoN MOATOTOBKH MEPE]] 3a4ETHBIM IOJIETOM COCTABIISAET

2 MHUHYTHI (TIOJIETHI pa3pelleHbl TOJBKO B MpejesaX 30HbI B3JeTa H
MocaJikK). 3arpelieH IposieT yepes npensaTcTeus. B ciyudae nponera yepes
MPENSITCTBHE, YUYACTHUK JIMIIAeTCs MpaBa JalbHEHIIEro TeCTUPOBAHUS IO
3a4E€THOM MOMBITKHU.

Bpewmst 3aué€tHoro nosnera - 3 MUHYTHI.

BpewMms Ha ycTpaHeHHe MOJOMOK, MOSBUBIIMXCS WM OOHApYKEHHBIX BO
BpeMSI BHITIOJTHEHUS 3aU€THON MOMBITKY, HE OCTAHABJIUBAETCS.

VYyacTHUKY paspeliaercss BXOAWTh B 30HY IOJE€Ta BO BPEMs 3a4ETHBIX
TI0JIETOB, YTOOBI OTPEMOHTUPOBATH / IEPEBEPHYTH / IOCTABUThH KOMTEP Ha
3eMJII0 B COOTBETCTBHMM C TpaBUiaMu Oe3omacHOCTH. Taiimep He
OCTaHaBJIUBAETCS.

[To ucreuenun orBeneHHOro BpeMeHU (60 MUH) 3a4eTHbIE MOJETHl OYyIyT
BBINIOJIHATBCS B CIyd4alHOM TOpSAKE IO Mepe MOATrOTOBIEHHOCTH
KonkypcaHTOB.

OxuaeMelil pe3yabTaT BBITOJIHEHHSI MO IS :
Ha BIIIA ycranosneno FPV o6opynoBanue.

Kanauns! Buneo-nepenadn HaCTpOEHbI, 000pyA0BaHUE PYHKITMOHUPYET.
YyacTHUK poBepri paboTOCIOCOOHOCTH 000PYIOBaHUS HA TIOJUTOHE.

BIUIA nponeren 2 xkpyra no tpacce B pexxume FPV 3a kparuaiimee Bpems.
Kpye cuumaemcs noamocmvro npotioeHHbIM 8 clyuae Npoiema  8cex
Npensmcmeull Co2lacHo cxeme mpaccol. 3a NPoOXoAHcOeHUe Karco020 deMeHma
8 YCMAHOBNIEHHOM NOpsOKe HAYUCIAIOMCA OALIbl. 34 NponycK uau npoaem
Npensmcmeust ¢ He8epHOL CMOPOHbL OALIbL He HAYUCTAIOMCAL.

[Tpu monere BITJIA He kacayicst CETKH, T0J1a, JJIEMEHTOB TPACCHI.

N
worldskills
Russia
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[Tepen mepseim mopkmtoueHneM AKDB s mpoBepku pabGoTocmocoOHOCTH
CUCTeMBbI Bujeorepenadyn KoHKypcaHTy HEOOXOJUMO O0O3HAYHTH TOYKY
«CTOII»

4.2.10 Hauncnenune mrpadoB Mo MOIYIIIO:
e Ecmu Y4aCTHHUK HE CIPaBIIFACTCA CaMOCTOATCIBHO, TO YCTAaHOBKY H
HaCTPOMKY 3a HETrO MPOBOJAT IKCIEPT-KOMITATPUOT WK Tex. dKCIepr.
e B aToM ciyuae ¢ yuactHuka B3umaeTcs mrpad B pasmepe 25%
0aJIJIOB, KOTOPBIE OH HAOpaJl 3a TAHHBIN MOTYJIb.
o bannbl 3a ycTaHOBKY M HAaCTpOHKY 000pYy/IOBaHUS TaKkKe HE HAUHCIISIOTCA.

3agaua IMoanucey Ixcnepros

FPV xamepa ycranosnena Ha BITJIA

Buneonepenaruuk (VTX) ycranosnen na BITIJIA

AHTEHHa BUICOTNIepeIaTINKA yCTAaHOBJICHA

[IponemoHcTpUpOBaH BeIBO BHeonoToka Ha FPViem/ ouku

Kanan Buzneo nepenauu (ykasaTb_)

TpaHCHOHIEp YCTAaHOBIIEH Ha KOIITEP

JlemoHcTpanus paboThl TpaHCIIOHAEPA

4.2.11 Tpacca / nonoca npensSTCTBUIA

B3nértnas u mocamoyHas TII0MaaKa, yKa3aTelld HallpaBiIeHUs MOIETa, apOYHbIE
BOPOTa, MOBOPOTHEIE (hi1aru, OJTHO WM IBYSIPYCHBIE BOPOTA, IEHTA BOPOTA,
MOABECHBIE OOPYUYH/OKHA U JP. TOTIOTHUTEIBHBIC JIEMEHTHI (TTOJCBETKA, CTPEIIKHU-
yKa3aTeJIM HAMpaBICHUS MOJIeTa, TaTYUKH MPOJIETA, IKITH-KaMePHhI)

Tpacca umumupyem 3aKkpvlmoe Heuccied08aHHoe NPOCMPAHCIMEO- IAOUPUHIN.

B nabupunme nHeobxo0umo c nomowbro Kamepwvl OMviCKAMb 00beKm
(2py3), 3axeamums €20 u 8blHeCmu 3a Npeoeibl 02PAHUYEHHO20
npocmpancmed. 3axeam npouszsoo0umcst 3aX6amHblM YCmpoucmeom,
pazpabomannvim 8 pamxkax mooyis « Mooenuposanuey

4.2.12 Tlpumep NOIMIOHA C ONIUCAHUEM MHCCHUH:

ITposteTeTsh 2 Kpyra B mpeaeiaax 3 MUHYT, KaK MOKHO
6BICTpee, HC IIPOITyCKaA MPCIATCTBUA U HEC KaCasaCh CCTKH, I10J1a,
JJICMCHTOB TPACCHI.

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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Mooyns C MoaeaupoBaHue y3/a Konrepa %
4.1.1 Bpems BbInoJHeHHs: 3 yaca. %
4.1.2 OueHka: U3MEpPUMBIE U CYyJACHCKNE aCIIEKTBHI. =

4.1.3 3apnanue: _i i

No ’MineMﬂ Ouenka

1

Pa3zpaboTka KoppeKkTHOI cXeMbl pabOThI yCTpoiicTBa 1 MexaHu3Ma (171 | 30 MMH | measurement,

WCIIOJTH30BaHUS DJIEKTPOHHBIX KOMIIOHEHTOB - MPUHITUITHATIBHOMN ) judgment
2 MopenupoBanue y3ia, IOArOTOBKA YepTeka U BU3yaTU3aluN 100 muH | measurement

[Toarororka daitnos myis 3D meuarwn. 50 MmuH |measurement
3 CocraBnenue MOSICHUTEIbHOU 3aMUCKH.

[ToaroroBka qOKyMeTalMu AJIsl CAAYU SKCIIEPTaM.
4 [TeuaTs TecTOBOTO OOpasia (ocTaeTcsi y KOHKYpCaHTa)

Oo01ee BpeMsi BBINOJHEHUS MOAYJIS 3 yaca

4.1.4 IlpumensieMoe 000pyaOBaHME:
Konrep, anexkTpoHHBIE KOMIOHEHTH! (JAaTUYMKHU, PE3UCTOPBI, TPAH3UCTOPHI, TUOABI U IIp.),
KOMIIBKOTEP, MUKPOKOMITBIOTCPBI U MUKPOKOHTPOJUICPEI, U3MCPUTCIIBHBIC MHCTPYMCHTEL.

4.1.5 CexkpeTHas 4acTh 3aJJaHUS:

YcrpoiicTBO, KOTOpoe HeoOXoauMo pa3paboTaTh 3apaHee HE H3BECTHO
KOHKypCaHTaM (HampuMmep: YCTpONCTBO Ui ONPENENICHUS pPACCTOSHUS 10
00BEKTOB 1 U30€raHus CTOJIKHOBEHHH, CTAOUIN3UPYIOLIMI TOBEC ISl KaMephl).

4.1.6 B pamMkax MOfyJisi KOHKYpCaHTy HEOOXOIUMO:

e Ucnonb3ys [10, yOenuThesi B BO3MOKHOCTH M3TOTOBIIEHUS pa3pabOTaHHOTO

y3a ¢ TIOMOIIBIO TPEJOCTABICHHOTO OOOpYIOBaHUS W KOMILIEKTA
PacxoJHBIX MaTEpPHAJIOB B OTBE/IEHHOE Ha OCYIIECTBIEHHE NIeyaTu Bpems (3
yaca);

e Ucxonms w3 yclnoBWH KOHKYPCHOTO 3aJaHHs, OIPEACITUTh IepeYeHb
000pyI0BaHUs, HEOOXOIUMOTO JIJIs Pa3padOTKU M U3TOTOBIICHUS Y3714,

e [IlocTpouth  pemakTHpyeMyr0  KOMIBIOTEPHYIO  MOJEIh
MIPUTOTHYO IS TIOCJIEIYIOMIETO MTPOU3BO/ICTBA.

e IIpoBepuTh CMOACTMPOBAHHBIN y3€l HA BO3MOXKHOCTH IT€YaTh
¢ moMoIIeko crneruanuupopanHoro 110 (cnenaTs CaiiCUHT MOJIEIH ).

4.1.7 VYcnoBus BBIIOJIHEHHS MOJYJIS:
* Bo Bpems npoBepku o0opynoBanus B C-1 KOHKypcaHTy TeCTUPYET NedaTh Ha
3D npunTepe, Ha KOTOpoM Oy/IeT MPOU3BOIUTHCS U3roToBjIeHHE (He Oomee 30
MuHyT). B mepseie 30 MUHYT MOy KOHKYpPCAHT BIPaBe IPOU3BECTU
TeCTOByl0 mneyaTh Ha 3D mnpuHTepe, Ha KOTOpoM OyAeT NPOU3BOAUTHCS
usroronieHue (He 6oJiee 30 MunyT). M3roToBneHHbI 00pa3en] KOHKYpCaHT
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F'YAN By30BCKUM 0T60pPOYHbIN 2021 KoHKypcHoe 3agaHue

IMOJIy4YHT 3a 40 MHUHYT 10 OKOHYAaHUSA MOJIYJIA. KOHKypcaHT MOXKET OTAAaTh Ha

TecToByto nedath STL (HeckonbKo JeTaneit) iy (aiin ¢ napaMerpamu nevatu

B (hopmare

.plgx, HO oOmiee Bpems neuatu He Oosiee 30 MuHYT Ha ogHOro KoHkypcaHTa.

Konkypcaunr IKcnepT

Bnpage ucnonp3oBats mo0yio nporpammy | Coxpanute Ha  duemke  ¢aiia,  MOATOTOBJICHBIN
crnaiicep ms popmupoBanus gCode. KOHKYPCAHTOM K TeYaTu

W)
worldskills
Russia

[Toaroroska STL ¢aitos

OTBETCTBEHHEIM 3a 3D meuars,
( =Ha ocHOBe (haitna Konkypcanra)

OxonuarenbHO (aiin nevyatu GopmMupyercs IKCIEPTOM,

BBITTOJIHEHU S 3aJaHUA

[IponemoHCcTpUpOBaTh MAMKy ¢ (aiaamu 3aduxcupoBarh nepeveHb (aiijioB (IPUHTCKPUH).

Ha npuHTCKpUHE NOIKHO SIBHO OTOOpaxaThCsi:

a. Ilymo k nanke

b. Has3zeanus ¢haiinos

c. Tun (popmam) ¢atinos
d. Jama uszmenenus ¢gaiinos

CoxpanuTth Ha remky (aiabsl 1 IPUHTCKPUHBI yYaCTHKA

ITo uroram mMomymst Oyaer copMHpPOBaHO ABa KOMIUIEKTa N3TOTOBJICHHBIX JAETANCH:

Komnnexm A:

HacTpoiku neyatn Konkypcanra

HUCIIOJIB30BaHbI Komnnexm b

WCIIOJIb30BaHbl HACTPOMKHM nevatn TexOkcnepra

TexHrn4ecKkne XapakTepUCTUKU TOCTPOEHHOU MOJIUTOHAJIBHON MOJIENN:

[TocTpoeHHass KOHKYPCAHTOM KOMITbIOTEpHAsi MOJIENb JI0JIKHA ObITh:
" - TPEXMEPHOM, MOJHOCTHIO OObETUHEHHON U pEeJaKTUPYEMOI,
" - 3JIEMEHTHI MOJIEJH JOJIKHBI OBITh COMPSKEHBI MEXKIY cO00ii;
Mogenp A0JKHA JOMYCKAaTh BO3MOKHOCTh MOCIETYIOMIEH
paboTHL, C LEbIO ONPEIETICHHS €€ TapaMeTPOB U BHECEHUS
H3MCHCHHM;
Mopnens MoxeT ObIThb BBINONHEHAa B (opmare cOOpkH (COCTOSTH U3
HECKOJbKHX JeTaneit). KonumdecTBo neraneit B KoHeUHOM cOopke (He Ooee
8))
Enunuibl usmepenus: TMHEHHbIE - MM, YTJIOBBIE - TPayChl
OpueHTupoBOYHOE Bpemsi neyaTu (He Oosnee 3 yacoB) MpH
3anonHeHnn He MeHee 30%, Tommuae ciios He MeHee 0,2 Mm, 45
MM/CeK;
TonmuHa CTEHKU AeTaau He MeHee | MM;

["aGaputsl pa3melieHHbIX 1715 nedatu aeraieit He 6oxee 200x200x200;

4.1.8 OreHuBaHHIO MTOIIIEKUT

Hannuue Buzyanuzanuu;
OYHKIIMOHATBHOCTh MOJIEIH;
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KoHKypcHoe 3agaHune

¢ DcCTeTHKa U H)proHOMHUKa

W)
worldskills
Russia

* JlemoHcTpanusi MecTa CONpsKEHUsI MOAEIUPYEMOM IeTallu ¢ Y3JI0M KOITepa;

*  OdopmiieHne yepTexa pa3padbOTaHHOTO y3Jia

" (yKaszauue 2abapummsix pazmepos pazpadbomanHozo y3id,

" MOHMANHCHBIX

omeepcmuﬁ conpsiecaemblx

paspabomanno2o y3aa,

" 3an0JHeHUe OCHOBHOU Ha()nucu,

" pazmeujenue 6”006,

" 061/1461}1 yumaemocnib vepmeosicd, Haiudue u30mempuu)

Pa3pemennbie neicTBUst

3anpelieHHbIe AeHCTBUS

oemaneu

Tpadusie
CaHKLUHU

HHTepHeT pa3pelieH TOIbKO AJIs Ilonv306amucsa unmepnem-pecypcamu, | 3a  HapylIeHHE
Autodesk Fusion Kpome 0003HAUeHHO20 YKa3aHHBIX
KonkypcaHnTt MoxeT co3aaBaTh Ha Oymare 3anpeweHo npunocums Ha npaBun - Oasbl,
JCKU3bl B KOHKYPCHOE BPEMs, KOTOPBIE | COPESHOBAMENbHYIO nrowadxy| HaOpaHHbIC

20moevle KOHKYPCaHTOM
MOCITy>KaT OCHOBOM ISl TPEXMEPHOTO 9CKU3bL UNU Yepmedicu (Ha bymaee unu 6| 3a MOZNYJIb,
MOJICTHPOBAHHS ~ KOMIIOHEHTOB  WUIH| 91EKMpPOHHOM ude), Komopuie mozym | OOHYISIOTCS
Y3JIOB.

NOCIYHCUMb OCHOBOU OJisl MPEXMEPHO20

MO@@JZMpO@ClHu}Z KOMNOHEHRMO6 uiu

V37108

Osxu1aeMblif pe3ysIbTaT BBIOJIHEHNS MOTYJIS:

#  JlokymeHT KommenTapuii

1 | Ucxomnsni nokyment 3D monenn 3D monens papabaTbiBaeMoi 1eTanu coXpaHsieTcs B
compNassem 1 - assembl)| ucxomaHoMm popmare.
compNpartl - detail 1 -Ha3BaHus NONOJHUTENBHBIX YAaCTEN pa3pelaeTcsi COXpaHAITh
compNpart2 - detail 2 B NMPOM3BOJLHOM BHUJE (servo, Arduino, camera, etc.)

2 | Hokymentst  STL 3D monens pa3zpabaTeiBaeMO JeTaIn
compNassem1.STL, (1 €€ OTHeNbHBIX AIEMEHTOB) B popmaTe .stl
compNpartl.STL; CoxpaHeHnue oTAeNbHbIX YacTel netanu B popmare STL
compNpart2.STL U TIOJIHYIO COOpPKY B OJTHOM JIOKYMEHTE.

3 | Busyanuzauus Pennep pazpabarbiBaeMoii JeTald WM TOHUPOBAaHHAS
compNnodeRender.jpg AKCOHOMETPHUYECKAst TPOCKITUS

4 | YepTéx NpOEKTUPYEMOTO y37a | 3 MpPOeKIMH:

(Oonyckaromcs 0onoaHumenvhvie npoeKyuU npu yCio6ul,
(.pdf; .jpg ; .png) umo OHU  COOepACcam  BAXNCHYIO U  HEOOXOOUMYIO
compNdrawing 1.pdf unghopmayuro 0 NOHUMAHUS)

N3omerprueckast mpoeKus

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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KoHKypcHoe 3agaHue worldskills

Russia
UepTéx NOKEH OTpaXkaTh BHeceHure qaHHBIX B TUTYJIBHBIN OJIOK yepTexa
CJIEYIOIINE ACTIEKTHI: Buinoanun, Macwma6, [lama, Hazeanue y3na, Mamepuan,
Komnemenyus)
Pasmepsr
OTtBepcTus UIsl yCTaHOBKHM OTBETHBIX YacTEH
BKJIIOYAsl PaMKy JpOHA WM MOCAJOYHYIO IUIOMAIKY (ITOJAUYM)
[ImockocTe cumMeTpun
5 | CKpuHIIOT KpeIUIEHUs CKpHHIIOT TOYKH COEAMHEHUS pa3padbaTbIBaeMON JeTaiu
compNscreenshotJoin.jpg ¢ ApoHOoM (.jpg; .png)
6 | Cxema y3na, Cxema y37a (y3JI0B) Ha KOTOpO# TOKa3aHa paboTa
compNschematic.png (jpg) MEXaHHU3MOB
7 | CkpuHIIOT pa3menienus yacted | CKpHUHIIOT CXE€MBI pa3MENIEeHUs YacTel
compNscreenshotSlice.jpg C YKa3aHHeM BpPEMEHU Meyatu (.jpg WiH .png)
8 | IosicHuTenbHas 3anucKa B cBoGoaHo# popme (He 6onee 700 cuMBOIIOB), HHPOpPMAITHS
compNDescription O  JIOTOJHUTENBHBIX  (YHKIMOHAIBHBIX  BO3MOXKHOCTSIX
(txt, docx, pptx) pa3pabaThIBAEMOTO y3J1a B €0 O0IIee OMUCAHHE.
Pa3pemieno BcTaBiATh N300pakeHUs, TUarpaMMbl U Ipyrue
MaTepuasbl, HEOOXOAUMbIE JJIsl HATJISAHOCTH U TIOHUMaHUSL.
9 | AoOKyMeHT /715 meyaTu JIOKYMEHT [1J1s1 TIe4aTH MO3BOJISIET N3rOTABINBATh
compNprint.plgx KOMIUIEKTYIOIIME B COOTBETCTBUH C HACTPOHKaMu
Konkypcanra.
10 | Pe3ynbTarsl cBOEH pabOThl KOHKYPCAHT J0JKEH COXPAHUTh HA paboyeM CTole:
C:/UserssUMS1 TNNOJIb30OBATEJS/Desktop/Koukypcanm Ne (HOMEP KOHKYPCAHTA)
Damunua U.0. /Moodyas C
11| ®aiin neyatu @aiin medatu MO3BOJSET H3TOTOBUTH pa3pabOTaHHBIN y3el
compNprint.plgx CTpPOTO MO BBICTABIIEHHBIM HACTPOMKaM KOHKYPCAHTA.

Hauucienue mrpados mo MoayJio:

Eciu mnocrpoennas 3D Moaens HMeeT KpPUTHYECKHE OUIMOKH,

MPENSATCTBYIOMMNE €€ HM3TOTOBJICHUIO, TO KOHKYPCAHTY MPEIOCTABIISICTCS

BO3MOXHOCTD UCITPABUTDH OIIINOKH.

Bpewms ucnpasnenust orpanuyeHo - He 6osee 30 MUHYT.

[Tpu 5TOM KOHKYpCaHT HE NOJTy4daeT Oalibl 32 BpeMs e4aTh, BpeMsl BHIIOJTHEHUS

Moaysi, Bbirpy3ky B STL, dopmupoBanue @aiina mneuatu .plgx, 25% mrpad Ha
HaOpaHHBIE 3a MOAYJIb OaJUIbI.

Bce octanbHbie BhITpYyKeHHBIE (Daiiabl Oy IyT OIIEHUBATHCS 10 Hayasla UCIIPaBICHUH.

Hns mepexoma B moayiib «M3rotoBieHune» Tex.IKcnmepT MOXKET NPEeAOCTaBUTH

mabaoHHy0 3arotoBky. [Ipu stom Ha Oamibl moxyns «M3rotoBieHue» H3HAYAIBHO

HaktanpBaercs mrpad. BenuunHa mrpada Ha yCMOTpEHHE IKCTIEPTOB.

Texanaeckoe 3ananue (T3) - npumep:

Copyright © Coro3 «Bopnackumic Poccusiy DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX
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[Tpumep 3amanus ¢ T3:
CMoenpoBath y3el KonTepa, KOTOPBIA TO3BOJISET ONMPENEsITh PacCTOSHUE
110 00BEKTa B IBYX IUIOCKOCTSIX C JIEMOHCTpAIIMEl CBETOBOW WHIMKAIINH.
T3 Ha BBITIOTHEHHE

* VYrox noBopota cepBonpunoaa ot 0 1o 90 rpamycos.

— (0 rpamycoB — maTa JajibHOMEpPa paclojoKeHa MapaieabHO
TOPHU30HTAJIBHOW ITIOCKOCTH,

— 90 rpag — raTta ganpHOMEpPA NEPIICHIUKYJIIPHA TOPU30HTAIBHOMN
MJIOCKOCTH)

* CepBoOnpuBOJ yIpasisieT IOBOPOTOM KOpITyca JaJbHOMEpPA.
*  HMunuxkanus

— 3eseHblil CBETOANO] — MHAMKAIMS KPAaHUX MOJ0XKEHUI coHapa
— KpacHhslil cBETOMO — MHANKAIUSA KPUTHYECKOTO paccTosiHus = 30 cMm
* Bce KOMITOHEHTHI I0JKHBI OBITh BCTPOEHBI B KOPITYC.

* KomnakTHas yKi1aaka npoBOJOB.

* Bo03MOXHOCTb 3KCTPEHHOW 3aMEHBI JaJIbLHOMEPA.
* JlampHOMEp JOJHKEH UMETh 3alIUTHBIN KOPITYC.

* Mecro kperuieHus pa3pabOTaHHOIO y3J1a: HUXKHSS pamMa WK LEeHTpaJIbHas pama

* Twun kpemieHus y3ia: BAHTOBOE COEIMHEHUE.

*  Bo03MOXHOCTP MOJKITFOUEHUS y3JIa K KONTepy (TMOJETHBIN KOHTPOJUIEP, MPUEMHUK
WJTU UHOE).
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CUCTEM UAYV Operation 14



o " W
F'YAN By30BCKUM 0T60pPOYHbIN 2021 KoHKypcHoe 3agaHune world skills

Russia
MOAYJIb A
«ITPOI'PAMMMUPOBAHUE ABTOHOMHOTI'O ITOJIETA»
Ne  3amanue Bpewms Onenka
1 Hacrpoiika CUMYJISITOpa Gazebo. | 60 mun measurement
3arpyska MOJIETTH MOJINTOHA B CUMYJIATOP.
TectoBble MOJIETHI B CUMYJISITOpE,
10J1eThl HA MOJIUTOHE He I0CTYNHbI.
2 | [IporpamMmMmupoBaHue 1 OTJIAJIKa B CUMYJIATOPE U HA MTOJTUTOHE 170 mun measurement
3 3aueTHas MOTIBITKA. E 10 mun measurementJ
Cozmanmne u 3arpy3ka oryeta Ha Moodle udgement

OO6riee BpeMsi BBITIOTHEHUS MOTY IS 4 qaca

[Ipumensemoe 110

1) https://clover.coex.tech/ru/. QgroundControl, Gazebo, | TIK
(onycmumo ucnonvzosanue 1106020 pazdena) | ColorMania, Google | koHKypcaHTa
2) https://pythonworld.ru/samouchitel-python Drive, Webex, Chrome,

3) https://clover.coex.tech/ru/nti2020 p4df2.html NotePad ++
4) https://docs.opencv.org/master/d6/d00/tutorial p

y_root.html
5) https://www.ros.org

Konkypcant OKCIepThl

1 | Ckauarp m3 Google Drive ¢aitn ¢ mupom mns Gazebo, | HIYC npenocrasnsier daiin
COOTBETCTBYIOIINUM PEAUTBHOMY TOJIMTOHY M YCTAaHOBUTH €TO.
[IpousBecTr HEOOXOAMMBIE JTOTOJHUTEIBHBIE HACTPOUKHU
CUMYJISITOpA

2 | Hammcate  mporpamMmy  aBTOHOMHOTO  Tojieta ISt
BBIIIOJIHEHUS ~ MHUCCMM B cooTBerctBUM ¢ T3.
[lepen 3amyckom KomrTepa OTJIAAUTh MPOrpaMMy B
cumysitope Gazebo

Copyright © Coro3 «Bopiaackmuic Poceus»  DKCIUIYATALIMS BECIIMJIOTHBIX ABUALIMOHHBIX
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3 | KonkypcaHT nmomyckaercs K mojietaM Ha peaibHoM nojurone | [IYC  mpoBepsieT KOppeKTHOCTH
rocjie ycremHoro (ApoH He mnamaer/ He pa3OWBaeTcs, | Koga  depe3  JEMOHCTPAIHIO
CTaOWIBHBIA TIONIET) TecTupoBaHus kojga B Gazebo | koHKypcanToM paboTsl B
(memoHcTpanus paboOThl TEXHHUYECKOMY OJKCIepTy mnepen | cumynarope Gazebo

TIOJIETOM).

4 | Kaxaprii  KOHKypcaHT wuMeeT (GUKCUpoBaHHOE Bpems | Jlomyckaercs 1r000€ KOTUYECTBO
B3aMMOJICHCTBHSI € OOOpYyJOBaHHEM W OTrpaHHYEHHOE | Iepe3aryCKOB KOJa B OTBEICHHOE
KOJIMYECTBO aKKyMYJISITOpOB | Bpemsi. McmpaBieHust B Kox Tpu
(7 MuH mionera, 3 aKKyMyJsITOpa) 9TOM HE BHOCSITCSI.

5 | KonkypcanT oOpabaTpiBaeT MoJydYeHHbIE JaHHBIC, r
dbopmupyer otuer u 3arpyxaer ero Ha Google '. ';@

. OKcHepThl MPOBEPSIOT U
Drive 10 OKOHYaHUS OTBEJICHHOTO BPEMEHHU.

o OLCHUBAIOT OTYCTHI
,Z[aJ'II)HeI/IIHI/Ie U3MCHECHHNA KOJJa HCBO3MOXHBI.

10 MuHYT

I[OHOJIHI/ITCJILHBIC yciaoBus:

[Ipu ommbouHoM nepexoie Mo CChUIKE, OHA J0JKHA OBITh 3aKphITA B TEUEHUE 5 CEKYHI.
Hcnons3oBanne cOOCTBEHHBIX HOCUTENEH HWH(POpPMAIMH, 3arOTOBJICHHBIX 3alHCEeH WU
11a0JI0HOB POTrpaMM 3aIperieHo.

3. Kon aBTOHOMHOrO mosera numetcs Ha si3bike Python ¢ mcnonb3oBaHreM MHCTPYMEHTOB
ROS.

N —
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T3 Ha aBTOHOMHBI 10JIeT:

Heobxooumo ¢ nomowwio opona pacnosuwams QR code, pacnonoscennviti 6 mouxe 631ema. B Hem
sauugposana uHpopmayus o xapakmepucmuke odvekma (8blCOKuUl / HU3KULL), HA KOMOPbLU HE0OX00UMO
cogepuiums nocaoky. llonoocenue oovekma 3apamnee He U38€CMHO, NOUCK OCYULECENAEeMCs 8 A8IMOHOMHOM
pedxcume.

Buvisecmu 6 mepmunan u asmomamuuecku coxpanumes 8 omueme ciedyiouyio ungopmayuro: oannwle uz QR
K0O0a, 8blcOMy 00bEKMa, KOOPOUHAMbBL UCKOMO20 00vekma ( X, ¥, z). Lleem obvexma.

s 3aepy3xku u omnpaexu gatinos ucnonv3yiime cieoyowue popmamol.

testNe _university.py — 011 mecmosulx Qaiinos

final university.py — 0nsa 3auemHol NONLIMKU

report_university.py — 011 omuema

(I)OpMaT BbIBOJA M COXPpaHCHUA TaHHBIX:

QR: High / Low

High: 7 m

X: 7 m

y: ?7m

z: 7 m

Color: Yellow / Red / Blue

®dopmar QR-koma: High nimm Low
1. Hawuranus ocymectBisiercs o kapre ArUco-mapKkepos.

*PacmosoxxeHne 00BEKTOB Ha IIOJIUTOHE MOKET
MEHSTHCH.

YcaoBus nosib3oBanust UHTepHeT-pecypcamu

Pazpemennsie nencTeus 3anpenieHHbIe TeUCTBUS [rpadubie

CaHKIINHU

Hcnoan3zoBanue I1O: Bxon B mecceHmpkepbl, oOmauHble | 3a  TOCEIICHHUE

* Putty XPaHWINIIA, TTOYTY, GOPYMBI U COIl. | OTPAHUYEHHBIX B

* Notepad ++ CeTH. MOAyJIe

*  WinSCP / ap. SFTP ximuent [Ipn ommboyHOM mTepexoae MO | UHTEpHET-

e Arduino IDE CCBIJIKE, OHA JIOJDKHA OBITh 3aKPBITA | PECYPCOB

e FEtcher B TeueHue 15 cekyHn) OaJubl,

* TeKCTOBBIN peJaKTOp HAaOpaHHbIC

JTro6as obonouka/cpeaa pa3padoTKy RV

sI3bIKa TIporpammupoBanust Python AaHHBIM MOZYJIb,

OOHYTISIOTCS

Hcnosb30BaHue BCTPOCHHOM Hcnons30BaTh COOCTBEHHBIX [lIrpad cormacao TO
AOKYMEeHTaluH HOcHTeNel HHpOopMaIHu.
3amnpeiieHo NPUHOCUThL Ha pabouee
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MECTO KaKue-J1m0o 3armicu
JocTyn K nepeyncieHHbIM Pa3memnienue Ha HOyTOYKE bannel, HabpaHHbIC
HHTEpPHeT-pecypcam: KOHKYpCaHTa ¥ UCIOJIb30BAHNE B KOHKYPCAHTOM 3a
- Gitbook, KOHKYpPCE JIOMAIIHUX MPOTrPaMM- pOrpaMMHUpPOBaHNE
CIPaBOYHHUKHU KOMaH]I S3bIKa 3aroTOBOK, TOTOBBIX KOJIOB. noJniéTa,
OOHYJISIOTCS.

nporpammupoBanus Python,
CripaBOYHBIE MaTepuaibl Mo Arduino,
ROS, pacnmHOBKa MPUMEHSIEMBIX
I1aT U AaTYUKOB, KOJIbI IIBETOB.

Copyright © Coro3 «Bopnackumic Poccusiy  DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX

CUCTEM UAYV Operation 18



o " W
F'YAN By30BCKUM 0T60pPOYHbIN 2021 KoHKypcHoe 3agaHune \Fé\/orld skills
ussia

Mooyas H Drenjayaranus moJe3HO HATPY3IKHT

Bpems BbInosiHeHus: 2 yaca.
OueHka: U3MEpPUMBIE U CYJICHCKUE aCIIEKThI.
3aganue:

3ananue Bpemsa Onenka

Brecenue nsmMeHeHus1 B KOHCTPYKIIHIO Komtepa (ycraHoBka nosiesHou | 100 mue | measurement
1 Harpy3ku (3axBaTa) Ha KomTep u 000pYyIOBaHWE CHCTEMBI TOJIE3HOU
Harpy3Ky CBETOBOM MHAMKanwmew ). Hactpoiika o60opymoBaHus.

2 [Ipeanonérnas moaroroBka. TecToBbIE UCTIBITAHUS CUCTEMBI TTOsIe3HOM| 10 MuH | measurement
Harpy3Ku / 3aXBaThIBAIOIIETO YCTPOIMCTBA

BrimoHeHNE TTOJIETHOTO 3a/T1aHKS C CUCTEMO TIOJIE3HOM HArpy3KH / 10 MuH | measurement

3aXBaThIBAIOIINM YCTPONCTBOM

‘ OO011ee BpeMsi BBITIOJTHEHUS] MOAY ISl 2 4aca

4.7.4 Tllpumensiemoe 0060py/0BaHue

VYueOHbII HA00p KBAIPOKONTEPA

e o KoMmeTeHIH «JKcruryatanusibACy
"COEX Krneep 4 WorldSkills Russia"
TynGoxe y4acTHHUKA,

coracHo TO KoMIIETEeHIINNA

Ha6op nunctpymeHTOB

IIporpammuoe obecneyeHue -
QgroundControl, Arduino IDE

CexperHasi yacTh 3agaHusi: Tpacca, TIPEensITCTBHS M XapakTep rpysa.

VY cIitoBUS BRITIOJTHEHUST MOYJIS:

*  VYcraHoBKa W pabOTOCTIOCOOHOCTh 3aXBATBHIBAIOIIETO YCTPOWCTBA / CHCTEMBI
MOJIE3HOW Harpy3KH, B TOM 4YHCIIE CBETOBOW HWHAMKAIIWH, JIOJKHA OBITh
MPOJIEMOHCTPUPOBAaHA OKCIIEpTaM O Hadaja 3aueTHBIX  IOMBITOK.
[Tocne Gaytpl 32 YCTAaHOBKY M HACTPONKY HAYHCISATHCS HE Oy IyT.

» TlonetrHoe 3amaHMe MOXKET BKIIFOYATh B CEOsI:

— Basier.
— 3axBar o0ObeKTa.
— Ilepememnienue oObeKTa B Mpe/enax MoJeTHONW 30HBI.

— Pacnpuienue )KUJIKOCTEN B YKa3aHHBIX TOYKAX.
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[Tponer c rpy3om yepes npenarctsus (1 kpyr, 10 rpy3os, 10 npensTcTBus)
3a oTBeJleHHOE Bpems (4 MuH). Bpems npennosneTHoil moAroToBKU Hepes
MOMBITKOM - 2 MUH (pa3pelleHbl MOJEThl MO Tpacce € MPOXOKIECHUEM
JJIEMEHTOB M 3axBaToM TIpy30B). Bpems Ha ycTpaHeHHE MOJIOMOK,
MOSIBUBIIMXCS WJIM OOHApY>KEHHBIX BO BpPEMs BBIIIOJHEHUS 3a4E€THOM
MOTIBITKY, BXOJIUT B KOHKYPCHOE  BpeMsl  y4yacTHMKa  (BpemMsi  He
OCTaHaBJINBACTCS). 3a KacaHWE IIOJIa, CETKH, DIEMEHTOB TPAaCCHI
HavyucisieTcs mrpad.

— Tlocaaky B yka3zaHHOE MECTO C Tpy30M / 6€3 Tpy3a.

*  Bpems TecTUpOBaHMs B IOJIETHOM 30HE COCTABIISIET 2 MUHYThL. O4epeTHOCTh
perynupyercs skcrepTamu. KoianuecTBO TPEHHMPOBOUHBIX MOMBITOK - HE
Oounee 2.

3aauum o NEPEHOCY rpy3a

* 3a 5 MHUHYT [0 3aBEpIICHHMS MOJAYJS OKCIEPThl OCMaTPHUBAIOT
JNEMOHCTpUpPYEMOe O0OpYy/lOBaHUE KOHKYPCAHTOB U  TOAMMCHIBAIOT
KOHTPOJIBHBIN CITUCOK.

* Ilpu nocraBke rpy3a 3ampeniaercsi KacaTtbes Moja, CeTKU U AJIEMEHTOB
Tpeka. ['py30npreMHHUK MOXKET ObITh 3aTPOHYT.

* Bpems npoBepku mepen IMOJETOM [0 BBHIMOJIHEHHUS 3a4€THOM TOMBITKU
cocraBisier 2 MuH. PaspemeHo B3ieratb M INEpeMeliaThCsl B Tpeaesax
HOCAJIOYHOU IUIOIIAIKU.

* JlocTaBUTH Ipy3 B 30HY pasrpy3KH, poJieTasi uepe3 NpensTCTBUS

*  Bo BpeMs 3a4€THOM MOMBITKH

O Y4acTHUK MOKET BOMTH B 30HY I0JI€Ta, YTOOBI MOYMHUTH KOIITEP

O Y4acTHHUK HE MOKET KacaTbCsl MA4el pyKaMu
Ecmm Mg nmaga€t Ha 3CMIII0O B IOJICTC, YYACTHHUK MOXET CXBATHTb MAY
3aXBaTOM U BBITPY3UTh NMPSMO B KOPOOKY, HE MPOX0/I Yepe3 MPEMSITCTBHE.
banel 3a mpoxoxaeHue yepes dJeMeHT (TIPETSTCTBUE) HE IPUCYKIAIOTCS.

TaliMuHTr 11071ETOB
DKCMepThl KOHTPOJIUPYIOT OYEPEAHOCTH U JOCTYH B 30HY IOJIETA.
JIeicTBUA MOKHO COBEPIIIATH TOJIBKO C pa3pelIeHHs U O KOHTPOJIEM dKCIepTa

* IIpoOHbIe MosIeThl MOTYT BBINOJIHATHCS B TedeHHe odiero Bpemenu K3
(1 gac 10 munyT). KonuuecTBo MOMbITOK HE OTPaHUYEHO B INpejaenax
0011ero KOHKYPCHOTO BPEMEHU MOJIYJISl U OYEPETHOCTH.

*  Bpems npobHoro nosnera coctaBisieT 2 MHUHYThl C MOMEHTa BXOJa B 30HY
nosieta. [1pu oTcyTeTBUM OUepean, T0MyCKaeTCs MOBTOPHBIN MPOOHBII MOJIeT
(1o 2 MuH)

* Bpems npeanoneTHoi NoAroTOBKH MEPE]T 3a4€THBIM IOJIETOM COCTABIISIET
2 MHUHYTHI (IIOJIETHI pa3pellleHbl TOJBKO B MpejesaX 30HbI B3JeTa U
MOCajKy). 3alpeleH MpoJIeT Yepe3 NpensarcTBus. B ciaydae nposiera uepes
MPENSATCTBHE, YYACTHHK JIMIIAETCA MPaBa JAJIbHEHMIIEr0 TECTUPOBAHUS J10
3a4E€THOM MOMBITKHU.
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*  Bpewms 3auérHoro nosera - 3 MUHYTHI.

*  Bpewms Ha ycTpaHeHHE TOJOMOK, MOSIBUBILIMXCS WM OOHAPYXEHHBIX BO
BpeMSI BHITMIOJTHEHUS 3a4€THON MOMBITKY, HE OCTAHABJIUBAETCS.

*  VYyacTHHMKY pa3pemniaercs BXOAWTb B 30HY IOJE€Ta BO BPEMs 3a4ETHBIX
TI0JIETOB, YTOOBI OTPEMOHTUPOBATH / IEPEBEPHYTH / IOCTABUThH KOMTEP Ha
3eMJII0 B COOTBETCTBMM C TpaBUjiaMu Oe3omacHOCcTH. Taiimep He
OCTaHaBJINBACTCS.

* Ilo ucredyenun orBeneHHOro BpemeHH (60 MHH) 3a4eTHBIE MOJETHI OyIyT
BBINIOJIHATBCS B CIydalHOM TIOpSAKE IO Mepe MOATrOTOBIEHHOCTH
KonkypcaHTOB.

OsxuaeMblil pe3ysbTaT BBIMOJTHEHUS MOYJIS:
Ha BITJIA ycranoBneHO Bce HE0OX0AMMOE 000PyI0BaHHE.

* Pabota cucremMbl nosie3HOI Harpys3Kku / 3axBaTa sIBHO OTOOpakaeTcs CBETOBOI
HHIUKAIAEH.

*  BrpImonHeHs! 3a7aun 10 TIepeHoCy / MepeMenIeHni0 OOBEKTOB Ha TOJHMTOHE
(BITJIA mpousBen 3axBaT 10 rpy3oB, ImpojieTel C HUMHU 4Yepe3 yKa3aHHBIE
MIPETISITCTBHS U JIOCTaBUJI B 30HY BHITPY3KH 32 KpaTdaiiiee Bpems).

[IpuMep noaurona ¢ ONMCaHUEM MHUCCHH:

4.6.5.1 Monyns H  Ynpaoswcnenue Nel Tounocms eviepysxu,

CKopocmb, Kojiuuecmeo cpys3a

Ipy3sr.
Touku 3aepysku
Boszmoorcrol
Manoe mecmo U3MEeHeHUs
oocmagku 2pysa/ no ycmMompenuio
30Ha 8bI2PY3KU OKCNepmoes

bonvwoe mecmo
docmasxu epy3a/
30HA BbICPY3KU

Onucanue 3aganus OcHoBHBbIE TPeOOBaHUS K Pe3yJbTaTy
Ha npsimonuueliHoN Tpacce pacmnoiokKeHbI I'py3 mocTaBieH B 30HY BBITPY3KH -OOJIBIITYIO UITH
TOUYKH C TPY30M U 2 MECTa BbITPY3KU MaITy10
[IepeHoc u nocTaBka rpy3a B TOUKY BBITPY3KH CobmroieHue NpeiokKeHHON TpaeKToOprn

NIpH TIepeHoCe TPy3a

Bpemsi BbInoHeHMS 3a1aHUs 3 MUHYHbl ['py3bl nepeHeceHsl 3a OTBEICHHOE BpEMSI WU
MEHbIIIe
KomuuecTBo rpy30B - 10 uumyk [Ipu mepeHoce rpy3 HE TOJDKEH OBITh YTEPsH
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Nuaukamus nedicTBUi CBETOBAs, SIpKas [IBeTa naeHTUPUITUPYIOTCS YETOBEUYECKUM

IJ1a30M OAHO3HA4YHO

MNuaukanusa cOCTOSHHS 3aXBaTa WNunukamnust 0THO3HAYHO OMPEIEISIET CKATHE U

pas3kaTruc 3axBaTta

ITposéT ¢ rpy3om 4yepes3 1moJioCcy nNpensircTBUil

‘ 4.6.5.2 ‘ Yunpaxuenue Ne 2

Mecmo docmasku epy306
06e obracmu

Touka 3ab0pa epysa

OF
N\
O

O
b [

Tpaexmopusa neperoca epysa

Bopomal-ii smaorc

Konvyo 2 smaoic

‘ Onucanue 3aganus OcHoBHBIE TPeOOBaHUS K Pe3yJIbTaTy

Ha Tpacce - 1 Touka ¢ rpy3om u 1 MecTO BBITPY3KH

Co0OumroieHre MPEI0KEHHOM Tpacchl

CoBepmuTh 3aXBat Tpy3a B yKa3aHHOUW TOYKE

KoppekTHOCTb MPOX0XKACHUSI IPENSTCTBUNA

BreinosHUTE IEPEHOC IPy3a B 30HY BHITPY3KHU

[Ipu mepenoce rpy3 He TOKEH OBITH yTEPSH

BpeM;[ BBITIOJTHCHUS ITOJICTHOT'O 3aJaHUA

MaxkcumalibHOE BpeMsi BBITIOJTHEHUA 3aJ]aHUA 5 MUH

Heo6xomumo mpoumsBectu 3axBar 10 rpy30B, MpOJET C KaXIAbIM TPY30M Uepes
3aKPEIUICHHOE 38 HUM IIPENATCTBUE, JOCTABKY BCEX I'PY30B B 30HY BBITPY3KH.

Hauucnenue mrpados nmo momyiro.
e Ecmu YY4aCTHHUK HE CIPAaBIIFACTCA CaMOCTOATCIBHO, TO YCTAaHOBKY H
HaCTPOMKY 3a HErO MPOBOJAT IKCIEPT-KOMITATPUOT WK Tex. dKCHepr.
e B sTOoM ciydae ¢ ydyacTHHKa B3uMaeTcs mTpad B pazmepe 25%
0aJIJIOB, KOTOPBIE OH HAOpaJl 3a TAHHBINA MOTYIIb.
banbl 3a ycTaHOBKY M HAaCTpOHKY 000pYy10BaHUS TaKKe HE HAUUCIISIOTCS.
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Pa3paboTka moéTHHIX 3aJaHUIl (AHMMALMHU) J1JIS POSI IPOHOB
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OreHka

judgment

Oo01ee BpeMsi BBINIOJHEHUS MOYJIS

[Tpumensiemoe obopynoBanue u [10:
Kommbrorep, knaBuatypa+wmeiib, cpeaa 3D moaenmuposanus (Blender), konrrep «Kneep 4»
B pamkax 3aaHusi KOHKYpPCaHTy HEOOXOIUMO:

Coznate 3D Monens nonurona (OKpyxeHus);

Pa3paboTtats 1 SKCIIOPTHPOBATH AHUMAITHIO ISl POST APOHOB.

1 Co3nanue u pa3menienue B TpexmMepHom peaakrope Blender 30
3D Moaenu OKpy>KeHHUs BO3YIITHOTO MPOCTPAHCTBA MUH
NCTOYHUKHU OCBCIICHUA
HaJIO’)KCHHE MAaTepUaIoB Ha OOBEKTHI MOJUTOHA

2 Pa3menienue kapThl aruco-MapkepoB B BUPTYaJbLHOM cpeje 10
n300pakeHUE KapThl apyKO MapKepoB MpeaocTaBisieTcs 1. Dkcneprom MHH
n300pakeHNe KapThl apyKO MapKepOB MOXKET ObITh MOJIYYEHO YHYaCTHUKOM
CaMOCTOSITEJIPHO M3 TOMHKA /aruco map/image

3 3arpyska 51 pa3MenieHne TPEXMEPHBIX Mozenen konTepos. | 10
Hactpoiika 1 npuBs3Ka K MOJIEISIM KONITEPOB BUPTYAJIBHBIX KaMep MUH

4 | llpopaboTka 3j1IeMEeHTOB TPAEKTOPHUIA KONTEPOB 90
COTJIACHO KOHKYPCHOMY 3aJIaHUIO MOJTYJISI; MHH
CO3J]aHNE KOHKYPCAHTOM COOCTBEHHBIX TPACKTOPHUH-aHUMAIIUHA

5 IIpoBepka B BUPTYaJILHOM cpele 20

(IpoBOAUTCS JIsl BCeX KONTEPOB HA MPOTSKEHUH Bceil aHMManuu) MUH
pacCTOSTHUN MEXIy IPOHAMU
pPacCTOSIHUN MEX]ly IPOHaMU U 00BEKTaMH MOJIUTOHA
CKOpOCTEW NepeBUKEHNS IPOHOB;
BUIVMOCTHU U OCBEILEHHOCTH IIOJI apYKO MapKEPOB U3 BUPTYaAJIbHBIX KaMep.

6 YcranoBska aJamoHa ISt 3KCIopTa aguManuu. | 5
DKCIOPT aHUMAITHH. MUH

7 Co3manre peHIepOB KIIOUEBBIX MOMEHTOB aHUMAIIUH, UCXOJIHOTO 15
¢aitna Blender B dbopmate blend. E MUH
OTu€T COXpaHsTh B MAINKe Ha pab0veM CTOJIe KOHKYpCaHTa

TpeGoBaHusi K CO3AAHHON H IKCTIOPTHPOBAHHOI AHUMAIINH

1
2
3

CooTBeTcTBHE KOHKYPCHOMY 3aJJaHUIO Bri6pannas ¢urypa
Paccrositnust Mmexny npoHamMu He MeHee 1,5 meTpoB
Paccrosaust Mmexxny ApoHaMu U 0ObEKTaMU  HE MEHEE 2 METPOB
MIOJINTOHA

CkopocTHu nIepeIBIKCHUS IPOHOB He Ooiee 2 M\c

BuauMocTh 1 OCBEIEHHOCTH MOJI ApYKO He MeHee | BUIMMBIN U OCBEUIEHHBIA MapKep B
MapKepOB U3 BUPTYaJIbHBIX KaMep. TI0JI€ 3PEHHS IPOHA B KXKIbI MOMEHT aHUMAITUH
[TponoKUTENBHOCTS TBOPYECKOM YaCTH He 6oiee 60 cekyH
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OxuaemMeplil pe3yJbTaT BBITOJIHEHHSI MO JIS:

[Tonérnoe 3ananue As posi APOHOB, FKCIIOPTUPOBAHHOE C MOMOLIBIO aJ1J10HA)

Penneps! (Bu3yanu3zaiusi) KIIOYEBbIX MOMEHTOB aHUMAllUH, pa3paboTaHHbIE B BUPTYaIbHOU
cpene (5 peHaepoB).

Wcxonuslii aiin ¢ pazpaboTaHHON MOJENbIO MOJIUIOHA U aHUMAIMs B popmate blend
BrIrpyxeHHsblil oT4eT

IIpumep muccumn

[IposereTs 10 KBapaTy B aBTOHOMHOM PEXUME TPyl TPOHOB.

4.4.3. IIpumep nouroxna

Copyright © Coro3 «Bopnackumic Poccusiy DKCIUIYATALMA BECIIMJIOTHBIX ABUAIITMOHHBIX

CUCTEM UAYV Operation 24



F'YAN By30BCKUM 0T60pPOYHbIN 2021

KoHKypcHoe 3agaHune

Russia

5. IPUJIOKEHUA

. 06s3aTenbHbiii TY/IBOKC KOHKYPCAHT NPUBO3UT C COBOM

. HaumeHosaHue Ccoinka

OTBepTKa ¢ HAOOPOM OUT JIJIsE TOYHON
pa6oter FIT 56188

10

11

12

13

14

15

WM a”HaJior

Bbokopess! (00KOBbIE KyCaUKH)
"Munu" 115 mm

[Tmockory6iter "Munn" 125 mm

[Tnockory6is! "Fine", 160 mm (Hobbi)

Kitemu 1t 3a4mcTky U 00KUMKHA
rpoBonoB 225mm Hans 1932-09

REXANT IIunuet npsiMoii ¢ ocTpeIMH
koHunkamu 120 mm. 1202938

IInaneT anTHCTaTHYECKUH
[[ITaHT€HIUPKYJIb METATUTMYECKHUI
tHn 1, kimacc Tounoctu 2, 125Mm, mar
0,1mm [3445-125]

Kurou pu1st mpomnesiiepos, 8 mm

Hab6op nandwuneit, 160 x 4mm, 10 mmT.,
oOpe3uHeHHble pykossTku MATRIX

YcuneHHsli HOXK 25MM, S JIE3BUH B
komruiekte Inforce GW 06-02-06

Hox ¢ nepoBbIM Jie3BHEM S 3aMlacHBIX
7e3BUl (CKaNbIIeNb)

TOpHeBLIe KyCa4Knl MHUHU

ToHkoryO1s! (ATMHHOTYOLBI) MUHU

JIyna MmoHTaxkHas 3X-5x

http://www.220-volt.ru/catalog-123104/ nnun aHanor

http://www.fitinstrument.ru/catalog/handtool/4000000/480
0000/51000/catalog-view-51025.html nnu aHanor

http://www.fitinstrument.ru/catalog/handtool/4000000/480
0000/51000/catalog-view-51255.html nnu aHanor

https://mastermarket.info/home/12431-ploskogubcy-fine-
160-mm-hobbi.html nau aHanor

http://steelmotors.ru/1932-09 wan aHanor

http://anlan.ru/catalog/14267 wnaun aHanor

https://air-hobby.ru/katalog/product/1752-pintset-
antistaticheskiy.html nan ananor

http://www.computermarket.ru/main/catalog/catid/135713
0.aspx nam aHanor

https://air-hobby.ru/katalog/product/1864-klyuch-dlya-
propellerov.html navn aHanor

http://matrixtm.ru/product/7247/ vnnv ananor

http://ryazan.vseinstrumenti.ru/ruchnoy-
instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-
nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-
vkomplekte-gw-06-02-06/ nan aHanor

https://www.chipdip.ru/product1/8420517257 nnaun aHanor

https://www.ulmart.ru/goods/3554775#tab-reviews nnm
aHanor

https://www.sds-group.ru/items_9311.htm vnan aHanor

https://www.chipdip.ru/product/ct-7038a nnaun aHanor
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http://www.vseinstrumenti.ru/electrika i svet/el teh prod/
16 = barapeliku AA (4 mr.) batarejki/kosmos/kosmos element pitaniya s rés up.4sht
kosmos kocr6/ nnv ananor

17  Pynerka https://leroymerlin.ru/product/ruletka-systec-3 unu aHanor

http://chipresistor.ru/product/payalnik-s-regulirovkoy-
temperatury-yihua-907/ nnu ananor

18  IMasutbHOE 0060OpYIOBaHME

https://global-sp.ru/products/khalat_rabochiy_muzhskoy_be

19 = Xaar 3aiuTHRIN
AW aHanor

20 = Oukwu 3aIIUTHBIE IPO3pAYHbIE http://www.vseinstrumenti.ru/spetsodez nnu aHanor

http://www.vseinstrumenti.ru/instrument/izmeritelnyj
21  MynbsTUMmeETp /multimetry/mastech/tsifrovoj multimetr _mastech m
as838 57762/ wnu ananor

https://air-hobby.ru/katalog/product/2512-kamera-
kingkong-199c.html unn aHanor

22  Kamepa FPV

https://air-hobby.ru/katalog/product/2257-linza-
23 JImn3a nns kamepsl FPV runcam-dlya-micro-kamer-fov-145-degree-139-
23mm.html nan aHanor

https://air-hobby.ru/katalog/product/914-peredatchik-
fpv-58-ghz-ts832-40ch-race-band.htm| nau aHanor

24 Tlepenmatuuk FPV 5.8 I'T1g

https://air-hobby.ru/katalog/product/2587-fpv-shlem-
c-dvr-1s800d-40ch.html nan aHanor

25 Bwuaeonpuemuuk FPV

[Iporpammuoe obecnieuenue st 2D u  SolidWorks/ Inventor/ Komnac/ Autocad/ CorelDraw/

26 .
3D npoextupoBaHus ( Ha ¢uienke ) Fusion, naun aHanor

*[Mozummm 22, 23,24,25 — SBASIOTCS TOMYCTUMBIMH.

VYyacTHHKaM, HE UMEIONINX JAHHOTO 000py10BaHus, OyAET MPel0CTaBIEHO CTaHJapPTHOE
obopynoBanue, coraacHo obmemy MJI.

YyacTHUK 00s513aH IPOBEPUTH BbIAHHOE €My 000pyA0BaHNe / MHCTPYMEHT U IIOCTaBUTh
MOJMKUCH B IPOTOKOJIE.
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