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Konuuecmeo wacos na Konuuecmeso .wod)weli Konuuecmeo KOHKYPCHbLX

BbINOJIHEeHUE 3A0AHUS OHell

13 gacoB 5 Momynei 2 must

KOHKprHOC 3aJaHuC BKIIOYACT B cebs CJIICAyromue pa3aciibl:

g E

BBEJIEHUE. ®OPMATELI KOHKYPCA
MOJVYJIN 3AAAHUA U BPEMA

BBO/I BIIVIA B OKCIUTYATAILIAIO
OIIMCAHME 3AJAHIA 110 MOAYJIAM
ITPUJIOXXEHUA

3KCHepT 1 YYacTHUK 00s3aHBI O3HAKOMHUTHCS C JaHHBIM KOHKprHBIM 3aJaHUCM.

1. BBEAEHUE

1.1 COIIYTCTBYIOUIUE JOKYMEHTHBI:
KonkypcHoe 3ananue siBasieTcsl 4acThio 001Iero naketa TexHu4ecKoi TOKyMEeHTaIuu

KOMIIeTeHIIMU. B HEM cOep>KUTCS TOJIBKO KOHKpETHAst HH(OPMAIIHS TI0 BHITIOJIHEHUIO
3aganus. JlokymeHT «KoHKypcHOE 3aaHne» He0O0X0IMMO UCIIOIb30BaTh COBMECTHO CO
CIEAYIOMMNMHU TOKYMEHTAMMU:

WSI, WSR -Pernamentupyromas JOKyMEHTAIUS TPOBEACHUS
YEMITHOHATOB, UHTEPHET-PECYPCHI;

WSI, WSR - nonauTrka 1 HOpMaTHUBHBIE TTOJIOKCHHS;

Kopmekc 3TuKu 1 HOpM TIOBE/ICHHS;

WSSS — Crenndukaruu crannaproB WorldSkills;

e HHCTpyKIIMU K 000PY/I0BAHHIO C TEXHUYECKUMHU XapaKTePHUCTUKAMH,
o OrtpacneBbie caHUTapHBIC HOPMBI U TpeboBanus Oxpanbl Tpyna u TexHuku
be3zonacnoctu npunsateiMu B Poccuiickon @enepanuu;

e HHcTpykuus o oxpaHe Tpy/ia v TEXHUKE 0€30MaCHOCTH 110 KOMIIETEHIIUHU C
y4€TOM crietn(UKHU BO3PACTHBIX TPYIIIL;

* PexomennoBaHHas KOHKypcHas nfokyMeHTauus 2018-2019 r;
*  Texanueckoe Onurcanre KOMIIETCHIIUH.
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1.2. ®OPMbI YHACTHUSA B KOHKYPCE

1.2.1. ®opma yuactus Konkypcantos: UnauBuayaibHas - 1 yesioBek.

1.3. HazBanue mpodeccnoHanbHON KOMIIETEHINH:

QKCIINYATAIUA BECITMWJIOTHBIX ABUAIIMOHHBIX CUCTEM)

1.4. becnuioTHble aBHAIMOHHBIE CHUCTEMbI HAXOASATCA HA THUKE TEXHOJIOTUUYECKUX
TpeHa0B. B naHHOW mnpodeccuu coueraercss SKCIUTyaTallMOHHAsi COCTABJSIONMIASl C
BBICOKOTEXHOJIOTUYHOM. SIBHO HamMe4aeTCs TeHICHITUS Tiepexo/1a B IU(POBOH YKIIOH.

CoBpeMeHHBIH crienuanucT 1no 3kcruryarauud bAC MOobKeH BialeTh HIMPOKUM
CIEKTPOM 3HAHUU U HABBIKOB B 00J1acTAX, OTpakeHHbIX B WSSS:

* IIpoexkTupoBaHue U MOJAEIMPOBAHUE HOBBIX MOAUDUKAIIUNA U OTIACIBHBIX
y3710B becnunoTHbIXx ABHAalIMOHHBIX CHUCTEM, BKIIOYAsi CUCTEMBI
MYJBTUPOTOPHOIO THUIIA;

* H3roTtoBieHne UX C MOMOIILIO0 U(PPOBOTO 00OPYTIOBAHUS;

* Ha3HauyeHue M UCMOJIb30BAHUE MOJIE3HON HATPY3KHU I BBITOJTHEHUS
OITPEICIIEHHBIX MOJETHBIX MUCCHU;

* [lunotupoBaHue B MHOOBIX yCIOBUAX, BU3yaiabHoe, FPV;

¢ CnocoObl BO3AYIIIHON TPAaHCIIOPTUPOBKHU I'PY30B;

* ABTOMaTHueCKasi HACTPOMKa BCEX CUCTEM;

¢ IIporpammupoBaHre aBTOHOMHOTO TOJIETA;

* IIpoaBukeHHEe HOBBIX OECITUIIOTHBIX TEXHOJIOTHM.

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM 3
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2. MOAYJIM 3AJAHUA HEOBXO/IMMOE BPEMS = OIEHKA

KommenTapuii

Mo/eHpoBaHKe MonennpoBaHue OTACIBHBIX A€TalCH U y37TI0B
KBaJIPOKOIITEPA, KPEMEKEN U 3JIEMEHTOB MOJIE3HOM
Harpy3ku (B 31 penakTope )

KOHCTPYKTHBHOTI'O
y3Jia KonrTepa

Boirpyska ¢aiiiioB st M3roToBJIeHUs

OO0HapykeHre yCTpaHSHHs HEeUCITPABHOCTEH

JIMarHOCTHKA U Odopmienue 1eheKTHON BEAOMOCTH
PEMOHT BILIIA IIpennonerHas noaroToBka. TecTOBbIN B3JET 2 y

HacTpoiika n kanuOpoBKa MoJeTHOr0 KOHTPOJIEpa

ITpoBepka cTaOMIIBHOCTH TOJIETa

IIporpammupoBanue | BHeceHue u3MeHEHUs B KOHCTPYKIHIO KONITEpa

nmoJjiéTa B - ycTaHOBKa u nojkitoueHue BEC
ABTOHOMHOM -BHIEOKaMEPHI [Tl MAIIKHHOTO 3PEHUSI
pexnme

- OAHOINNIATHOT'O KOMIIBIOTECpa

IIporpammupoBanue BITJIA ns aBToHOMHOrO monéra
B OTPDaHMYEHHOM IIPOCTPAHCTBE B IOMEIICHNAN
TouHBbI TPOJIET YEepe3 KOHTPOJIbHBIE TOUKHU

OO6n€r mpensaTcTBUM
Buinonnenue

T e Hcnonp3oBanue NaTYNKOB

A6MOHOMHOM [Tocanka Ha OrpaHUYEHHYIO ILIOIIAKY 110 METKE
pejcumne JleMOHTaX JIaTYUKOB, KAMEDPHI U OJHOILIATHOTO
KOMIBIOTEPA

[TepecOopka komnrepa B CTaHAAPTHBIN BH/T

Bpemsa pabomwer 3D npunmepa 6 KOHKypcHoe epems
He 3acUUmbleaemcs

HavanbHas /3aBepriaroniasi crafausi padoThl Ha

HN3rorosjeHue 111(poBoM 000pyAOBaHUHU
y3JIa KONTepa. BHeceHre n3MeHeHHs B KOHCTPYKIIUIO KOTITEPa
MOoOHTakK CO271ACHO MOOUUKAYUU Kpenedca U 3axeama

COopka KBaJIpOKONTEPA M MOHTAXK U3TOTOBIICHHBIX
JeTanei/ y3inoB

Hananxa, HacTpoiika paguoannapaTypbl YIIpaBIeHHS

TecToBbBIE TTOTETHI
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BHecenne naMeHeHHs B KOHCTPYKIIHUIO KOMTEPa, 10
CO2NACHO MOOUDUKAYUU Kpenedca U 3axeama

3axBar u nepeHoc VYcraHoBka 3axBata JJisl rpy3a
rpy3a B pexxume v
Hacrpoiika paanoanmnapaTypsl yrpaBieHuUs
BH3YyaJILHOI'0
NMJIOTHPOBAHUS TecToOBBIN TOJIET

3axBarT U IEpEHOC Ipy3a

JlemonTax 3axBara. [lepecOopka konrtepa B
CTaHJIAPTHBIA BUL

5 mooynei 2 KOHKYPCHbIX OHS 13 uacos | 60 6annos

3. BBO/J bAC B OKCIUIYATALIUIO

3.1 Ilepen BKiIIOUEHHEM MUTAHMS arapar JOJKEH COOTBETCTBOBAThH HOpMaM
0€30MacHOCTH, OTPACIEBbIM MHCTPYKIMAM U CHEUPUKALISIM.

3.2 K nonéram B 1r060i1 yactu (Mojysne) KoHkypcHOro 3aanus TOMyCKarOTCS:
¢ IlomHOCTBHIO HCTIPaBHBIE ANNIAPATHI;
* Bce aneMeHThl KOHCTPYKIIMK HAAEKHO 3aKPETICHB,
*  M3onsiuus mpoBOJOB U KOMIIOHOBKA KOMITJIEKTYIOIIUX IIEJIOCTHA;
* ITlomamanue xakoit-mu6o yactu BAC B BUHTOMOTOPHYIO TpyIITy
UCKJTFOYCHBI.

3.3 I BATIPEIIIAETCA:
[Tonkntouenune nmuranus K bAC ¢ yCTaHOBIEHHBIMY TPONIEIIEPAMH BHE MOJIETHOM 30HBI!

3.4 Jlns momyuenust paspemienus Ha B31ET BAC, B anmapaTHyt0 4acTh KOTOPOTO
BHOCWJIMCh M3MEHEHHUS B MPOLECCE BHIMOIHEHUSI KOHKYPCHOT'O 3aJJaHUsl, yYaCTHUKY
HEO0OXOIUMO MTPOBECTHU:

°  MPEANOJETHYIO NOATOTOBKY C 3aHECEHUEM
IIPOU3BEAEHHBIX JEHUCTBUI B MIPEANOIETHYIO BEJOMOCTD
°  3aBEpUTh NPEINOJETHYIO BEIOMOCTh MOJIMUCHIO KCIIEPTA.

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM 5
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4.2. MoaeJJUpoOBaHNEe KOHCTPYKTHBHOI0 y3J1a KONMTEPAa

Mooyns C
4.2.1. Bpewms BbINIONIHEHUS: 3 yaca

4.2.2. OueHka: 0ObeKTUBHBIC U CYJCHCKHAE aCTICKTHI.

4.2.3. PaGouee MecTO U TPeOOBAHNS K HEMY:
Oducusiii cTon, 11K ¢ ycTaHOBIIEHHON TPOrpaMMOid, U3MEPUTETbHBIE HHCTPYMEHTHI.
I10O - Autodesk Inventor, Autodesk Fusion 360

4.2.4. Bo3M0o:kHO TpuMeHeHue ciaenyomux nporpamm: SolidWorks, Autodesk
Inventor, 3ds MAX, Komnac 3d, CATIA, PTC Creo, Siemens NX, TFlex

4.2.5. Onucanue mooynsa. MonenupoBaHue OTACIBHBIX neTajneit u y3moB BITJIA.

VY3enm MOXKeT NpeACcTaBiIsATh COO0M 3JIEMEHThI KOHCTPYKIIMH KONTepa — pama uiu eé
yacmu, 21eMenmbl 3auumsl, HOMNCKU, 3AUWUMHBLIL KOHCYX U M.O., TUOO MOOYIb KpeNnieHus
HA2pY3KU, 2NeMEHMO8 NOJE3HOU HA2PY3KU UU OONOTHUMENLHO20 000PYO008AHUSL.

4.2.6._CekpeTHasi YaCTh KOHKYPCHOTI'0 3aJaHMA:

Kpemnenne AKDB k OecniiiioTHOMY JieTaTeIbHOMY amnmnapary.
[Tepeuensb y3510B omnpeseneHa SKCIEPTHBIM COOOIIECTBOM B JieHb C-2.

4.2.7. B pamkax MoyJ/isl KOHKYPCAHTY HEOOXO0IMMO'

« Hcnone3ys cnenuann3upoBaHHOE IPOrpaMMHOE 0OecIieYeHHe,
yOeauThCsl B BO3MOYKHOCTH M3TOTOBJICHHSI pa3paboTaHHOIO y3/1a ¢ TOMOUIBIO
PEIO0CTaBIEHHOTO 000PYIOBAHUS U KOMIUIEKTa PACXOAHBIX MaTEPHAJIOB B
OTBEJICHHOE Ha OCYIIIECTBJIEHUE MeyaTu Bpems (3 yaca);

« MHcxons u3 ycnoBuil KOHKYPCHOTO 3aJIaHUS, OMPEICIUTh IepeueHb 000pyA0BaHus,
HEO0OXO0IUMOTO JUIsl pa3pabOTKU U U3TOTOBIICHUS 3aXBaTa;

« IlocTpouts pemakTHpyeMyto KOMIIBIOTEPHYIO MOJEIH 3aXBaTHIBAIOIIIETO
YCTPOMCTBA, IPUTOAHYIO JJIsl TOCJIEYIOIIETO TPOU3BO/ICTBA.

« IIpoBepuTh cCMOJEIUPOBAHHBIN Y3€7 HA BO3MOXHOCTh TIEYATH C TIOMOIIBIO
cnenuanusupoanHoro 10 (cnenaTh ciaiicMHT MOJIEIN).

4.2.8. OcoOble ycjioBuS:
« Konkypcant moxer co3aBath Ha OyMare 3CKHU3bl, KOTOPbIE IOCTYKaT
e OCHOBOW I TPEXMEPHOTO MOJAEIUPOBAHUS KOMIIOHEHTOB UJIN y3JIOB.
« KoHKypcaHTy npenocrasisercs BO3MOKHOCTD B TeueHue 30) MUHYT OT Hadasa
MOJIYJISl CIaTh TECTOBBIN ¢aiin Ha meuatsh B popmate .STL nmum .gCode .
NzroroBnennsiit oOpaser Oyaet BbiiaH 3a 40 MUHYT O OKOHUAHUS MOJTYJIS.

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM 6
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« Bpewms neuaru o6pasia He 10KHO peBbiaTh 30) MUHYT.

4.2.7. TexHn4eckre XapaKTePUCTUKHU NOCTPOCHHOM IMOJUTOHAJILHON MOIE/IH:
[TocTpoeHHass KOHKYPCAHTOM KOMITbIOTEpHAsi MOJIENb JIOJIKHA ObITh:
- TPEXMEPHOM, OTHOCTHIO 00BETUHEHHOMN U PEJAKTUPYEMOM,
- BJIEMEHThI MOJIEIIU JIOJKHBI OBITh COMPSKEHBI MEXKY COOOI;
*  Mopaenb J0JKHA A0MYCKaTh BO3MOXKHOCTh MOCIEAYIOIIEeH padoThl,
C LEJIBIO ONPENEIIEHUS €€ MAPAMETPOB U BHECEHUS] U3MEHEHUM
* Mopaenb He MOXKET UMETh OTKPBITHIX KOHTYPOB (HE3aMKHYTHIX );
« Mogenp MoXxeT ObITh BBITIONHEHA B (popmaTe cOOpKH (T.€. COCTOSITh U3
HECKOJIbKUX JIeTajei).

4.2.8. Pe3ynbTathl cBOEH pabOThl KOHKYPCAHT J0JKEH COXPAaHUTh Ha paboyeM CToJIe:
C:/Users/ums 1o1b30BATEIA/Desktop/Konuxkypcanm Ne(HOMEP KOHKYPCAHTA)

Damunua H.0. /Moodyas B. Bce 6ykBbl Ha PYCCKOM SA3BIKE.

Ecnu aiin coxpaHeH B IpyromM Mecrte,
HauucnseTcs mrpad B pazmepe 10% ot HaOpaHHBIX 0alIoOB 32 JAHHBIN MOIYIh

4.2.9. OxunaeMblii pe3yJabTAT BbINOJHEHUST MOTYJIs

« 3D mopenb pa3pabOTaHHOTO y371a B UCXOJJHOM (popMare
[Ipumep Ha3BaHUA
asseml.sldasm
partl.sldprt
part2.sldprt
3D mopens 3axBara .stl (assem1.STL)
« @aiin c mapamMeTpamu IeyaTu
(competitorNprint.gcode) — N — nomep xonuxkypcanma.
« UYeptex pa3zpaboranHoro y3na (.pdf; .jpg ; .png ; .dxf) — drawingl.pdf
« TlosicuurenbHas 3amucka (B cBo601HOM hopme, He Oosiee 500 3HAKOB), OTpaXkaroIias
dyHknoHan pazpaboranHoro ysna: Description.txt
« CkpuHIIOT MecTa KperyieHus1 pa3paboTaHHOTO y371a K KONTepy
(jpg; .png) screenshotJoin.jpg
e CKpUHIIIOT CTAiCHHTa MOJIENI Pa3paboTaHHOTO y3/1a ¢ 0TOOpaKEHUEM BPEMEHHU
nevaTy U Macchl y3na (.jpg mm .png)  screenshotSlice.jpg
* Ilpucyrcrue uzomerpun, opopmiieHHoM B coorBeTcTBUU ¢ ['OCT
«  OtpucoBka MecTa KperyieHus1 pa3paboTaHHOTO y3ia K kKonTepy (.jpg \ .png)
«  Hanmume meTn3oB B GUHAIBHOM cOOpKE HE TpeOyeTcs
«  Kpemienue akkymynsaTopa K KONTepy
* Ilpu ycranoBke AKbB nomkeH ObITh TOCTYH K CUJIOBOMY U Oa1aHCUPOBOYHOMY

IPOBOAY
*  OrcyTCcTBUE TOAJIEPKEK

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM 7
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- Cdopmuposannsiii GCode

(ecyu yyacTHUK He MOxeT nmoctpoutb GCode, oH MOKET 00paTHTHCS 32 TOMOUIBIO K
TEXHUUYECKOMY IKCIIEPTY ¢ moTepen 25% 6ansioB 3a 1aHHBII MOAYb.
BpeMst paboThl TEXHHYECKOTO IKCIIEPTa HE BXOAUT B pabouee BpeMsi KOHKYPCaHTa)

e GCode na BrIXOIIE
*  KoHcTpyKIus 1omkHA OBITH OBICTPOCHEMHAS
« COopka J0JKHa UMETh HE MEHee 2X DJIEMEHTOB/

! 3a HEBepHBIl popMaT BHIXOJHBIX TAHHBIX YUYaCTHUKY

Hauucnsiercs mrpad B pazmepe 10% ot 6annoB, HaOpaHHBIX 3a JAHHBIN MOIYJIb

4.2.10. Ilpu BBINOJTHEHUM 32 IAHNUSI YYUTHIBAETCH:

« Bpewms evinonnenus neuamu,
Opuenmupogounoe 8pems newamu (He bonee 3 uacos)

. Macca pazpabomanHozo y3ia 8 COOPAHHOM 8Ude

« Konuuecmso oemaneii 6 koneunoii coopxe (ne 6onee 5)

o Bosmoorcnocmo useomoenenus na 3D npunmepe

o  DyHKYUOHATLHOCMb MOOENU

o Jlemoncmpayus mecma conpsadicenuss MoOeaupyemol 0emanu ¢ y3iom Konmepa

o  Odopmnenue uepmedrca pazpabomanHozo y3ia

s (yKasaHue HeoOXO0OUMBLX pa3Mepos8, 3aNOaHeHUe OCHOBHOU HAONUCH,
paszmeujerue 8udos)

4.3.14. TpeOoBaHUS U OTpaHUYECHUS, IPEAbABIsIEMbIe K 3D- Momenu:

Haumenoeanue Hapamempuoi Ozpanuuenusn
1 | ®opmar BBIrpy3KH STL
JuHelinvle pazmepvl | muinumempui(um) | Obwas donycmumas
2 EJII/IHI/IHBI HN3MCPCHUA no2peuHoCcms UsMepumenbHvix
KOMHMOTCpHOI‘/’I MOJIETN yenoevie pazmepol epaoyc (°) pabom u 0bpamnoco
npoeKmuposanus
Tomnmuua cTeHKH 0,4 Mm HE MEHee
T"abapurtHbie pasmeps 3D-
P pasmep 200 x 200 x 200 MM He Goee
MOJIEN
Bpems neuatu 3 yaca He OoJiee

4.3.15. B cayuae, ecnm moctpoeHHas 3D Moenb UMeeT KpUTHYECKHUE OITHOKH,
KOTOPHIE HE MO3BOJIIOT €€ M3TOTOBUTh, TO YYACTHHUKY TPEIOCTABISAETCS BOZMOXHOCTD
UCTIPAaBUTh OIMMOKU. Bpemsi ucripaBieHHus OTpaHUYEHO U COCTaBIIsIeT He Oonee 30 MUHYT.

3a IpeI0CTaBIEHHYIO BO3MOYXKHOCTh C yYaCTHHUKA
B3uMaeTcs mrpad B pazmepe 25% oT HaOpaHHBIX OAJIJIOB 3a JaHHBIA MOTYJIb.

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM 8
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43 MoHTaXK U3rOTOBJICHHOI0 V3J1a KONITEpAa

Mooyns G
4.3.1 Bpewms BeinonHenus Mmoayisi G — 2 yaca

« Bpewms neuaru / ppe3epoBku/ pe3ku/ B TAMMUHT BBIIIOJIHEHUS 3aJaHUSI He BXOIAUT
« Bpewms, 3aTpaurBaemMoe Ha U3rOTOBJICHHE JIeTaldu Ha 3D mpuHTEpe OrpaHUYEHO

- 3 yaca.

1 duHuIHAg 00pab0TKa TOBEPXHOCTEN 50 MuH judgement
2 MosTax y371a 40 MuH objective
3 [IpoBepoUYHOE HCTIBITAHHE 20 MuH judgement
4 Cobmoaenue npasui Th 1 oxpansl Tpyaa nocTosHHo | judgement
5 CoOmronenue mopsaka Ha pabodyeM MecTe HOCTOSHHO judgement
6 Yo6opka pabodero mecra 10 MuH judgement

4.3.3 PaGouee mecTO U TpeOOBAHMS K HEMY:
MoHTaXHBIN CTOJI, U3MEPUTEIbHBIE HHCTPYMEHTBI, HA0OpP HHCTPYMEHTOB, TYJIOO0KC.

4.3.4 Onucanue 3a1a4M.
* H3roToBlicHHE OT/ACIBHBIX JIETaJCH 3aXBaTHIBAIOIIETO YCTPONCTBA;
« COopka KBaIpOKOIITepa U3 U3TOTOBJICHHBIX JICTAJICH, HallaJKa, HACTPOUKA;
 IIpoBepouHbIe MOJETHI C YCTAHOBJICHHBIM 3aXBAaTOM.

4.3.5 TexHoJsoruu BoinojiHenus. 3D-neuars.

4.3.6 B pamkax MoayJ/isi KOHKYPCAHTY HEOOX0IMMO:

* IIpou3BecTy KOHTPOIJIb TOYHOCTH MIPOSKTUPOBAHUS U U3TOTOBJICHHUS,

* BpimonHuTh PUHUIIHYI0 00pa0OTKY MOBEPXHOCTEH U3TOTOBICHHBIX y3JI0B;

* IIpou3BecTr yCTaHOBKY M HACTPOMKY 3aXBaThIBAIOILIETO YCTPOMCTBA HA KONITED,
BBITIOJTHUB HEOOXOIUMBIC COSTMHEHUS C IPYTUMH y3JIaMu, 000PYI0OBaHUEM U
KOMITJIEKTYOIAMUA

[IpoTecTrpoBaTh a3poIMHAMUYECKHE XapaKTEePUCTUKN KONITepa,

C YYETOM BHECEHHBIX B KOHCTPYKIIMIO U3MEHEHUH, B BUPTYaJIbHOU Cpejie.

* IIpoaeMoHCTPUPOBATH IKCIIEPTAM PadOTOCHIOCOOHOCTH 3aXBATHIBAIOIIIET 0

YCTPOMCTBA.

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAIITMOHHBIX CUCTEM 9
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4.3.6 HeoO6xoumbie mpeaABapuTeIbHbIE YCJIOBUSA )11 BBITIOJHCHUS 33/ IaHUS:

* daiin B popmate .gcode s 3arpy3ku B 000py0BaHHE, HA KOTOPOM OyaeT
OCYIIECTBIISATLCS TI€YATh
(6vinonnennwiii 6 pamxax modyas «Mooderuposanue y3ia konmepay),

» TaGapuThl U3rOTABIMBAEMOr0 JIEMEHTA HE JOJDKHBI TpeBbIaTh 30*30%*30 cm.

» Ha xonkypcanTa Beizensercs 1 3arpyska paboueii mosepxnocty 3D nmpuHTepa

 Jlns pa3pabOTKH 3aXBaTHIBAIOIICTO YCTPOMCTBA KOHKYpPCAaHTAM MOYKET
IIPEAOCTABIATHCS JIOMOIHUTEILHOE 000PyI0BaHUE - CEPBOABUTATEIIH / IIIarOBBIC
MOTOPBI, JJIEKTPOMArHUTHBIN 3aXBart.
JlomyckaeTcsi HAIM4Ke TaHHOTO 000PYyIOBaHUS B TYJI0OKCE KOHKYpCaHTa.

4.3.7 Tlpouecc uzrotopneHus aetaneit Ha 3D nmpuHTepe OCYIIEeCTBIsAETCA U
KOHTPOJUPYETCS TEXHUUECKUM (TEXHOJIOTHYECKUM) IKCIIEPTOM.

4.3.8 XapakTepruCTUKU U3TOTOBJICHHOTO y3I1a, TIOJIeKaIlle OIlCHUBAHUIO:
YHUBEPCAIbHOCTb, y100CTBO MOHTaKa, ONTUMAJIBHBIM PACX0J MaTepuasia v T...

TIepen nepebiM noakimoueHneM AKD it mpoBepku paboToCOCOOHOCTH CUCTEMBbI
YYaCTHUKY HE00X0AuMO 0003HauuTh TOUKy «CTOID»
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4.4 TIporpaMmmMupoBaHHe ABTOHOMHOMOI'0 OJIETA
Mooynw F

4.4.1 Bpewms BoinosiHEHUs Moyt F — 4 yaca

4.5.2 TIpoBepsieMble HABBIKH: TIPOTPAaMMHUPOBAHNE; aIMUHUCTpUpOBanue Linux;
COCTaBJICHUE MOJIETHBIX MUCCUI; YTEHHE IOKYMEHTAIUU.

4.5.4 BoinoJiHeHHE NMOJETHBIX 32124 B ABTOHOMHOM pesKuMe
VY4acTHUK JOJIKEH YMETh «IIEPEXBATUTHY KONTEP B PEXKUM PYUHOI'O YIIPABICHUS B

clly4yae HelpeIBUICHHbIX cuTyanuil. [IpoBepsiercs Bo BpeMs TECTOBOTO B3JIeTa B
aBTOHOMHOM PEXHUME.

[ToneTHoe 3ajaHKE 110 TPACKTOPUH BBINIOJIHSAETCS B ABTOHOMHOM pekume. TpaekTopust
noJieta n3o0pakena B 1. 4.5.6 (CBeTOMOIHASI UH/IUKAIUSI COBIAAAET C IBETAMH CTPEJIOK.
HecrangapTHbie U 3peHIIHBIE PEIIEHUS CBETOBON MHANKAIIUHN SBIISIOTCS OOHYCOM.
VYnpaBneHne cBETOANOIHON JIEHTOM MTPOUCXOIUT aBTOHOMHO). B371eT ocyiecTBisieTcs: Ha
BBICOTY HE MeHee 1.5 M, mocie B3ji1eTa He00X0JMMO OCYIIIECTBUTh 3aBUCAHUE HA 5 CEKYHI.
[Tocanka nmpou3BoaUTCS Ha KYO.

* 3a 30 MHHYT /10 OKOHYAHUSA MOAMOXYJIeH IKCNEPTHI OCYIECTBJIAIOT 00X0/1
padouux MecT AJM (PUKCANUY 32IaHHBIX B YeK-JIUCTE IEMOHCTPAILIMIA.

4.5.6.

Llomonounvie unu
HANoJlbHble
MemKuU

Jlecmuuywi

Tymbwvl paznotl

6blCcombl

Bopoma, apku,
OKHa

Mocaaka Ilocaoounwvie

(Ky6) naowaoxu H

= "
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IMoamoayas F-1

1 | Ycranoska na BITJIA o6opymoBanue, HEOOXOUMOE IS 120 objective
ABTOHOMHOTO I10JIETA U JCTEKTUPOBAHUS IIPEIITCTBUI MIH
2 | demoHcTpamus pabOThI CBETOAUOIHOMN JIEHTHI
3 | Hactpoiika 000pynoBaHus
IlepepnbIB (He YYMTBHLIBAETCA B KOHKYPCHOE BpeMsi) 15 mun

Hoamonyas F-2

4 | TIponér Tpacchl B aBTOHOMHOM pesxkuMe ¢ gobasinennem | 100 objective
OOpPTOBOI MHIMKALIUN MUH

5 | JlemoHTax (ONIIHOHAJILHO) 15 mun

6 | CoOmogenue npaBui Th u oxpaHBI Tpyaa Ilocrostn | objective

7 ITopsaox Ha paboueM MecTe 5 muH | judgement

4.5.7 YcaoBHUsI BINOJHEHUST MOIYJIsI

e 3agauu moaMoayJsi F1B TeueHnM NepBhIX 2X 4YaCOB COPEBHOBATEIBLHOI'O BPEMEHU U
JEMOHCTPUPYIOTCS dKCIIepTaM 0€3 OCTaHOBKU KOHKYPCHOTO BPEMEHH.

ITo oxoHuanmnm 2xX 4yacoB OaJjljIbl 3a 3TU 3aJa4u HEC HAYUCIIAKOTCA.

e PazpenieH AOCTYI K IEPEUHUCICHHBIM HHTEPHET-PECYPCAM:

https://clever.copterexpress.com/; pythonworld.ru; opunmansuelit caint PX4,

Arduino( arduino.cc), Raspberry.

Takxe pa3peneHo nNoiab30BaThCs BCTPOCHHOM JOKYMEHTAIIUEH.

! Tlocemenue GopyMOB, COTIMATBHBIX CETEH, 00JIAUHBIX XPAHUIIUIIL, IOYTHI, a TAKKE
UCII0JIb30BaHUE 3ar0TOBOK, IITpadyeTcs oOHy1eHuem 6a1106 3a TaHHbIA MOy IIb.

e Ha rutomnaake HaXOQUTCS ATATOHHBIN HHCTPYMEHT U3MepeHust (JIMHEWKa) st

HU3MCPCHUA MCTOK.

[TorpemHocTh U3MEPEHUS aruCO-METKHU HE JIOJKHA MPEBBIIIATH 3 MM.

e [lepBrlil TecT nepexoaa B pexuM Position ocyIiecTBiIseT 3KCIepT.

I[&JII)HGﬁHIHC ITOJICTBI YY4aCTHHUK MOXKCT OCYIICCTBJIATh CaMOCTOATCIIBHO.

[To TpeGoBaHUIO YHACTHHKA, IKCIIEPT MOXKET OCYIIECTBISATH KOHTPOIb MOJIETOB,

mrpadbl 32 3TO HE HAYHUCIAIOTCA. Eciiu mepexBaT OCymecTBIsIET SKCIEpPT,

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM
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y4yacTHUKY HeoOxoaumo /1O BXoaa B MOJETHYIO 30HY COOOIIUTH 00

HCITIOJIB3YCMBIX KaHaJIaX ICPCKIHOYCHUA ITOJICTHBIX PCKUMOB.

Bpewmst TecTupoBaHus B TOJIETHON 30HE COCTABIISIET HE Ooyiee 3X MUHYT, CUMTAsI OT
BXO0JIa B MOJIETHYIO 30HY. [lonbITKM TecTupoBaHus He orpannyeHsl. [lopsanok BeIxoaa

YYaCTHUKOB Ha T0JI€ KOHTPOJIUPYETCS IKCIIEPTAMHU.

o o Bo Bpems otnaaku nporpammsl: He 0osee 5 MUHYT.

o o Bo BpeMs npoBepOoYHBIX B3JIETOB: HE Oosiee 2 MUH

o o Ilpu cHATHUY TapaMeTPOB IOJIs MOXKET HaxOauTCs OoJiee 1 KOHKypcaHTa:
He 0oJiee 2 MUH.

4.4.5 B pamkax MOIyJisi KOHKYPCAHTY He00X0IUMO:

N
worldskills

HMoamoayas F-1

1 | Ycranosuts Ha BITJIA | Ycranosuts Raspberry Pi 3
o0opyIoBaHue ;
py ’ Vcranosuth kamepy RPi
HEOOXO0IUMOE 1A
aBTOHOMHOTO I10JIE€Ta VY CTaHOBUTH CBETOIUOIHYIO JIEHTY
(HeoOxoauMO INonkmroyenue nmutanusa Kk Raspberry Pi
NMPOAEMOHCTPHPOBATD .
P pup ITonxmroueHue kamepsl k Raspberry Pi
JIKCIIEPTAM)
[ToakioYeHne CBETOIMO/IHOM JIEHThI
2 | Hactpotika JlemoHcTpanmsa padbOTEI KaMeEPHI
obopynosatus Hactpoiika (hoKyCHpPOBKU KaMeEPEI
(HeodxomuMO Pacrnio3znaBanue 1osst METOK 4epe3 BUACOCTPUM
NMPOAEMOHCTPUPOBATL | 192,168.11.1
JIKCIIePTAM)

Jemoncrpanus copnanenus ID meTok
(OkcnepThl BRIOUPAIOT 3 ciydaiiHbIE METKH)

3anoIHUTh apaMeTPhbl MOJISI METOK:
PasmepHocth mosis (X: Y )
Pa3zmep metku:
PaccrosiHue Mexny MeTkamu:

JlemoHCTpanys Hamu4Yus U paboThl
Kill Switch (SwA)

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM
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[TokasaTe ynpaBieHUe CBETOUOHON JICHTOMN
yepes nporpamMmy (TepMUHAI)

JleMOoHCTpalusi yCTaHOBKHU JIOTIOJHUTEIBLHOTO
00opyoBaHUs
(MK-maTunk / yIsTpa3ByKOBON JATYUK)

JlemoHCcTpanus MoaKIFOYEHNS
RPi1 u [ToneTHoro koHTposUIEpa

JleMoHCTpalys HAIH4Ks COeAMHEHU MexX 1y Rpi
" ITOJICTHBIM KOHTPOJJICPOM 4YCPEC3 TCPMHUHA
(connected: true)

Hoamonyas F-2

3 | [IpoBepouHBIii B37ET 3aBucanue Position
Y TECTOBBIN

ABTOHOMHOE 3aBucaHue (He MeHee 1 M Ha 15cek)

ABTOHOMHAs OcaKa ¥ aBTOHOMHBIN Disarm
(MOTYEePKHYThH BBHIMIOJIHEHHOE

4 | Haniucatp nporpammy | Baner + cBeToano1HAS MHAUKALIMS, I[BET
JUIS aBTOHOMHOTO 3eJI€HBIN
roJieTa.

3aBucanue (He meHee 1 M Ha 10 cek) +
CBETO/IMO/IHASI MHIUKALIMS (OTJIMYHBIN OT

Bce anemenmui
IPEIBIAYIICTO IBET)

BbINOJIHAIOMCSL 8
asmonomuom pexcume | Ilocanka + cBeToaAMOIHAS UHANKAIUSA (KPACHBIHN)

IIpoxoxxaenue ssueek JJaOupuHTa

Pacno3naBanne QR-k0/10B / IBETHBIX METOK,
COMPOBOXKJIAETCSI CBETOBOW MHAUKAIIMECH

[Ipeononenue nabupuHTa

JlemonTaxk Raspberry u xamepsbl
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4.6 3axBaT H IIEPECHOC I'PY3a B PECKUME

BU3VAJBHOI'O ITNJIOTUPOBAHUA Mooyns H

4.6.1 Bpewms BBINONHEHUSA: 2 Yaca

4.6.2 IlpoBepsieMble HABBIKU:
QITOPUTMUYECKOE MBINUICHHE, CXEMOTEXHHWKA, Iaifika, YTCHHE KOHCTPYKTOPCKOMH
JOKyMEHTAINH, COOPOYHBIE OTepaIiy, MIJIOTUPOBAHHKE.

4.6.3 KonkypcHoe paGoyee MeCTO U TPeOOBAHUS K HEMY:

¢ 30Ha NOJETHBIX COPEBHOBAHUN JTOJIKHA OBITH OTPaXKJI€HA 3alIMTHON CETKOMU IO
IIEPUMETPY TPACCHI U B BEPXHEN YaCTH.
Bricota oropoxeHHON MONETHOM 30HBI HE MEHEE 3 M.

4.6.4 B pamkax MOIyJisl Y4ACTHUKY HE00X0IMMO BHINOJHUTD:

Zaoanue Bpemsa Ouenka
1 BHecenue u3MeHeHNs B KOHCTPYKIIMIO KOIITEPa, 30 MUH objective
CO2NACHO MOOUDUKAYUU KPENedca U 3ax6ama
2 VcTaHOBKA M HACTPOIKA 3aXBATHOTO YCTPOHCTBA 20 muu objective
3 Hacrpoiika paguoanmapaTypbl yIpaBIeHUsS 10 mun objective
4 ObopynoBanwue Bl:[HA OOPTOBOI MHIUKAIIMECH, ) 20 MUH objective
CusHanusupyroweli 0 cpabamvl8anuu 3ax6amHo20 YCMpoucmed
N < < —
5 TecToBBII MOJNET C MEPEHOCOM TPy3a 20 mum objective
6 3axBar, HEPEHOC M BEITPY3Ka TPy3a - 10 MuH objective
MOYHOCHb 8bI2PY3KU, CKOPOCHIb, KOIUYECMBO 2PY3d
7 [Tepenoc rpy3a 3a MUHUMAIbHOE BpEeMs TaHMUHT objective
8 [Tposét ¢ rpy30M Uepes MoyIoCy MPEnsITCTBUI 10 mun objective
9 CoGmronenne npasuia Th u oxpaHbl Tpyia nocrosHHO | judgement
10 CoGuroieHue mopsiika Ha pabodeM MecTe. nocTosHHO | judgement

20 MUHYT — Ha BCE€X YYaCTHHKOB,
Ha OJIHOTO YYaCTHHKA BPEMsl TECTOBOIO MojeTa = 20 MUH/KOJIMYECTBO YYACTHUKOB.
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I'py3ur.
Touku 3aepy3Ku
Bozmoorcnur

Manoe mecmo UsMeHeHUs
oocmasku 2pysa/ no ycCMOmperuo
30Ha 8bI2PY3KU 9KCNEepmos
bonvuwoe mecmo
docmasku epy3a/
30HA 8bI2PY3KU

Ha npsiMosHenHO# Tpacce paclonokeHbl TOUKH C
TPy30M H 2 MECTa BBITPY3KH

I'py3 noCTaBIeH B 30HY BBITPY3KH -OOJBIIYIO WIN
Manyro

IlepeHoc u gocTaBKa rpy3a B TOUKY BBITPY3KH

Cob:roneHne npeanokeHHOH TPaeKTOpUH
IIpY IIEpeHoce Ipy3a

Bpewms BoinonHeHN 3a1aHus 3 MUuHymuol

I'py3bI nepeHeceHsl 3a OTBEACHHOE BpEMS HJIM MEHbIIIEe

KonuuectBo rpy30B - 10 utmyk

[Ipu mepeHoce rpy3 He JOIHKEH OBITh YTEPSH

Wupukanus neiicTBUid CBETOBAs, sipKas

HBeTa I/I,I[CHTI/I(i)I/II_II/IPYIOTCH YCIOBCYCCKHUM TIJIa30M

I/IH)II/IKaI_II/I}I COCTOsAHUA 3aXxBaTa

I/IH}_II/IKaI_II/Iﬂ OAHO3HAYHO OMPCACIIACT CKATHUEC U
Ppa3KaTueC 3axBaTa

Mecmo docmasxu 2py308
0ge obracmu

O
Y-

Touxa 3abopa epysa

Bopomal-ii smaorc

Konvyo 2 smaoic

Dnae

N
O
j

Tpaexmopus nepernoca epysa

Ha tpacce - 1 Touka c rpy30M U 1| MECTO BBITPY3KH

Co0bumoieHre PEe/I0KEHHOM TPaCcChl

COBCpHII/ITL 3axXBaT rpysa B YKa3aHHOI>'I TOYKEC

KOpp CKTHOCTD IMPOXOKACHU A HpCHHTCTBI/Iﬁ

BBINIOJIHUTE ITEPEHOC IPy3a B 30HY BBITPY3KU

IIpu mepenoce rpy3 He JOKEH OBITh YTEPSH

BpeMH BBITIOJTHCHUS ITOJICTHOTO 3aJaHUA

MakcuManibHOE BpeMsl BBITIOJIHEHUS 3aIaHUSI 5 MMH

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAIITMOHHBIX CUCTEM
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4.7. Onucanne BHINOJTHEHUS] MOYJIfA:

JlemoHCTpanus yaepKaHus rpy3a Npou3BOUTCS Ha pabovyeM MecTe, B IPUCYTCTBUU
MUHUMYM 3 3KciepToB ¢ cobmonenueM Th.
VY4acTHUK, C TOMOIIBIO paguoannapaTypbl

° MPUBOAMUT MEXAHU3M 3axBaTa Ipy3a B JIeHCTBUE,

° 3aXBaTbIBAECT IPy3,

* npoaHuMaeT Ha 10 cM. oT moBepHOCTH Ha 10 CekyHA.

JleMOHCTpalus CYUTAETCS YCIEIIHOM, €CIU M0 MPOIIECTBUU BPEMEHU Ha JIEMOHCTPAIUIO
rpy3 OCTaJICS B 3aXBare.

WNuaukanus cUrHaIu3upyonieil o cpadaTbiBaHUU 3aXBaTHOT'O YCTPOMCTBA JOIHKHA OBITH
° pacrosoKeHa Ha JApOHE,
*  OBITH CBETOBOM,
°  BUJAUMOM JUISI DKCIIEPTOB YYaCTBYIOIIMX B OLICHKE MOJYJIS
°  OJIHO3HAYHO YUTAEMOM.

WNuaukanus 10KHa ObITh MPOJAEMOHCTPUPOBAHA HKCIIEPTAM /IO Hadyalla BbIMOJIHEHUS
YIIPaKHEHHM.

I""Hepomyctuma 3KCIuTyaTalysi MHAUKALMY C HAPYILIEHHOW U30JISIIIUEH.
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Kpyr -3T0 npoxoxaeHue GUHUIIHOTO 3JIEMEHTA TPACCHI.

e Hauano orcuéra BpeMeHu Kpyra/Tpacchl HaUMHaeTcs 1o komanje «G0oy akcrepTa,
OTBETCTBEHHOT'O 32 XPOHOMETPAK.

e Bpems npoxoxaeHue Kpyra/Tpacchbl CYHUTAETCS MO MPOXOKACHUIO (PUHUITHOTO
JJIEMEHTA.

e Bpems Ha NpOX0KICHHUE TPACCHI OTPAHUYEHHO 3 MUHYTAMHU C MOMEHTa KOMaH/ bl
«GO» aKcrepTa, OTBETCTBEHHOIO 32 XPOHOMETPAK.

e Bo BpeMs BBINIOTHEHHS 3aJ]aHUS PA3pEIIa0TCs JIF0ObIE AeHCTBUS/B3aUMOCHCTBUS

(Takue Kak BXOJ B MOJIETHYIO 30HY, IEPEBOPOT IPOHA, BEITYTHIBAHUE U3 CETKU U
T.I.), IPH OTCYTCTBUU HapyweHui Th.

Ecnu yyacTHUK cOMBaeT rpy3, IPH BHIMOJIHEHUH MEPEHOCA IO TPACCE, OH MOXKET
CXBaTUTh OCTABIIMICSA B MOJICTABKE MsY.

e [lompaBisaTh MsIUM IIPU BXOJIE B CETKY 3aNPEIICHO.

e Bo BpeMs BBINIOIHEHUS 33JaHUSI OTCUET BPEMEHU HE MOKET OBITh OCTAHOBJIEH.
Y4acTHHUK UMEET NPAB 3aBEPIINTH BBITIOJHEHUE MOAYJIS 10 UCTEUEHUS
BBIJIEJIEHHOTO ISl IOIIBITKYA BPEMEHHU.

e 3a [71aBHBIM KCHEPTOM WJIU €T0 3aMECTUTEISIMUA OCTAETCS MPABO HA OCTAHOBKY
IIOIBITKU WJIY IIOBTOPHOE €€ BBITIOJHEHUE.

e OneHka BpEMEHHU NPOXOKIACHHS IPOU3BOAUTCS 10 3apPAHEE YCTAHOBIECHHBIM
JKCIEPTAaMU BPEMEHHBIMU MHTEPBAJIAMH, OCHOBAHHBIMHU Ha TECTOBOM
POXOK/ICHUU PKCIIEPTAMU WJIM BRIOPAHHBIM 3KCIIEPTOM TPACCHI.

e [IpoxoxaeHue 3IeMeHTa eCTh MPOXOKICHIE BCEMH YacTsIMH/3JIEMEHTaMH JIpOHa
10 33IaHHOMY HANPaBJICHUIO 33JITaHHON 3aMKHYTOM ITOBEPXHOCTH JJIEMEHTA.

Hapymenuem cunrtaercs u mrpadyercs:
* KacaHWE C MOBEPXHOCTHIO I10JIa,
° KaCaHWeE WJIM 3aCTPEBAHUE B 3arpaJUTEIIbHON CETKE,
°  BBUIET 32 IPEJIEIIbI MOJETHOW 30HBI,
* nHapywmenue Thb u oxpaHsl Tpyza.
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S. HPUJIOKEHUA

IMpunoxenne 1 Tyadoke

. 06s3aTenbHbiii TY/IBOKC KOHKYPCAHT NPUBO3WUT C COBOM

. HaumeHosaHue Ccbinka

OTBepTKa ¢ Habopom BUT ANA TOYHOM
pabotbl FIT 56188 nnu aHanor

Bokopesbl (bokoBbie Kycayku) "MunHmn"

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

http://www.fitinstrument.ru/catalog/handtool/4000000/480

2
115 mm 0000/51000/catalog-view-51025.html nav aHanor
3 MnocKorvBLs! "Mutu" 125 MM http://www.fitinstrument.ru/catalog/handtool/4000000/480
you 0000/51000/catalog-view-51255.html nnau aHanor
v n . https://mastermarket.info/home/12431-ploskogubcy-fine-
4 Mnockory6ubl "Fine", 160 mm (Hobbi) L60-mmehobbilhtmi uru atlanos
Knewm ona 3a4nMcTkU U 0B3KUMKMK
5 La http://steelmotors.ru/1932-09 nnun aHanor
nposogos 225mm Hans 1932-09
REXANT MuUHUET NpsAMOI C OCTPbIMMU
6 ~ P P http://anlan.ru/catalog/14267 wnu aHanor
KOHYMKamn 120 mm. 1202938
. https://air-hobby.ru/katalog/product/1752-pintset-
7 MWHLeT aHTUCTaTUYEeCKNI . .
antistaticheskiy.html nav ananor
LLITaHreHUMPKyAb MeTanANYecknn Tmn 1, . .
http://www.computermarket.ru/main/catalog/catid/135713
8 KAacc ToYHOCTH 2, 125mm, war 0,1mm
0.aspx wnm aHanor
[3445-125]
https://air-hobby.ru/katalog/product/1864-klyuch-dlya-
9 Kntou ana nponennepos, 8 mm
propellerov.html nav aHanor
Habop Haadunen, 160 x 4mm, 10 wr.,
10 P Haad http://matrixtm.ru/product/7247/ wan ananor
obpesnHeHHble pykoaTkn MATRIX
http://ryazan.vseinstrumenti.ru/ruchnoy-
1 YcuneHHbI HoX 25mm, 5 nessuii B instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-
KomnnekTe Inforce GW 06-02-06 nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-
vkomplekte-gw-06-02-06/ nnun aHanor
Hox c nepoBbim sie3Bnem 5 3anacHbix
12 . P https://www.chipdip.ru/product1/8420517257 wau aHanor
nes3Buit (ckanbnesnb)
https://www.ulmart.ru/goods/3554775#tab-reviews nam
13 | TopueBble KyCauykn MUHMU
aHanor
14 | ToHKorybubl (4AMHHOTY6LbI) MUHU https://www.sds-group.ru/items_9311.htm naun aHanor
15 | Jlyna moHTaxkHaa 3x-5x https://www.chipdip.ru/product/ct-7038a naun aHanor

COPYRIGHT © COIO3 «BOPJIACKUJIJIC POCCHA» OKCIUIYATALIMA BECIIMJIOTHBIX ABUAITMOHHBIX CUCTEM

19


http://www.220-volt.ru/catalog-123104/
http://www.fitinstrument.ru/catalog/handtool/4000000/4800000/51000/catalog-view-51025.html
http://www.fitinstrument.ru/catalog/handtool/4000000/4800000/51000/catalog-view-51025.html
http://www.fitinstrument.ru/catalog/handtool/4000000/4800000/51000/catalog-view-51255.html
http://www.fitinstrument.ru/catalog/handtool/4000000/4800000/51000/catalog-view-51255.html
https://mastermarket.info/home/12431-ploskogubcy-fine-160-mm-hobbi.html
https://mastermarket.info/home/12431-ploskogubcy-fine-160-mm-hobbi.html
http://steelmotors.ru/1932-09
http://anlan.ru/catalog/14267
https://air-hobby.ru/katalog/product/1752-pintset-antistaticheskiy.html
https://air-hobby.ru/katalog/product/1752-pintset-antistaticheskiy.html
http://www.computermarket.ru/main/catalog/catid/1357130.aspx
http://www.computermarket.ru/main/catalog/catid/1357130.aspx
https://air-hobby.ru/katalog/product/1864-klyuch-dlya-propellerov.html
https://air-hobby.ru/katalog/product/1864-klyuch-dlya-propellerov.html
http://matrixtm.ru/product/7247/
http://ryazan.vseinstrumenti.ru/ruchnoy-instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-v-komplekte-gw-06-02-06/
http://ryazan.vseinstrumenti.ru/ruchnoy-instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-v-komplekte-gw-06-02-06/
http://ryazan.vseinstrumenti.ru/ruchnoy-instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-v-komplekte-gw-06-02-06/
http://ryazan.vseinstrumenti.ru/ruchnoy-instrument/dlyashtukaturno-otdelochnyh-rabot/stroitelnye-nozhi/kantselyarskie/inforce/usilennyj-25mm-5-lezvij-v-komplekte-gw-06-02-06/
https://www.chipdip.ru/product1/8420517257
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http://www.vseinstrumenti.ru/electrika i svet/el teh prod/
16 | batapeiku AA (4 wrT.) batarejki/kosmos/kosmos element pitaniya s r6s up.4sht
kosmos kocr6/ nan aHanor
17  Pynetka https://leroymerlin.ru/product/ruletka-systec-3 nau aHanor

http://chipresistor.ru/product/payalnik-s-regulirovkoy-
temperatury-yihua-907/ nau aHanor

18 | MasnbHoe obopyaoBaHue

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

19 | Xanart 3aWnUTHbIN
WX aHanor

20 | Ou4KM 3aWMTHbIE NPO3pPaAYHbIE http://www.vseinstrumenti.ru/spetsodez unun aHanor

http://www.vseinstrumenti.ru/instrument/izmeritelnyj
21 MynbTumetp /multimetry/mastech/tsifrovoj multimetr mastech m
as838 57762/ wav aHanor

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

22  Kamepa FPV

https://air-hobby.ru/katalog/product/2257-linza-
23 JInH3a gnda kamepsbl FPV runcam-dlya-micro-kamer-fov-145-degree-13qg-
23mm.html nan aHanor

https://air-hobby.ru/katalog/product/914-peredatchik-
fpv-58-ghz-ts832-40ch-race-band.html nnau ananor

24 Tlepepatumk FPV 5.8 Ty,

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

25  BwupeonpuemHuk FPV

idWorks, AutodeskInventor, 3ds MAX, Komnac 3d,

2 (0} - n .
6 /Iew-HakonuTen, ¢ 3anvcaksim MO CATIA, PTC Creo, Siemens NX wiu aHajor

*Mosnunu 22, 23,24,25 — ABNAIOTCA A0NYCTUMbIMMU.

YyacTHUKaM, He nmetloLwmnx gaHHoro obopyaoBaHua, byaeT NpeaocTaBneHo CcTaHaapTHoe obopynoBaHue,
cornacHo obuemy M.

YYyacTHUK 06A3aH NpoBepuTb BblgaHHOe eMy 060pya0BaHUe / MUHCTPYMEHT M NOCTaBUTb MOAMNUCH B NPOTOKOE.

! PactiupeHHbIN TYJIOOKC C MOJHBIM NIEpEeYHEM
AOIMYCTUMOI0 000pYy/I0BaHUS MIPUJIAraeTCsl OTACIbHBIM JIOKYMEHTOM
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http://www.vseinstrumenti.ru/electrika_i_svet/el_teh_prod/batarejki/kosmos/kosmos_element_pitaniya_s_r6s_up.4sht_kosmos_kocr6/
http://www.vseinstrumenti.ru/electrika_i_svet/el_teh_prod/batarejki/kosmos/kosmos_element_pitaniya_s_r6s_up.4sht_kosmos_kocr6/
http://www.vseinstrumenti.ru/electrika_i_svet/el_teh_prod/batarejki/kosmos/kosmos_element_pitaniya_s_r6s_up.4sht_kosmos_kocr6/
http://chipresistor.ru/product/payalnik-s-regulirovkoy-temperatury-yihua-907/
http://chipresistor.ru/product/payalnik-s-regulirovkoy-temperatury-yihua-907/
http://www.vseinstrumenti.ru/instrument/izmeritelnyj/multimetry/mastech/tsifrovoj_multimetr_mastech_mas838_57762/
http://www.vseinstrumenti.ru/instrument/izmeritelnyj/multimetry/mastech/tsifrovoj_multimetr_mastech_mas838_57762/
http://www.vseinstrumenti.ru/instrument/izmeritelnyj/multimetry/mastech/tsifrovoj_multimetr_mastech_mas838_57762/
https://air-hobby.ru/katalog/product/2512-kamera-kingkong-199c.html
https://air-hobby.ru/katalog/product/2512-kamera-kingkong-199c.html
https://air-hobby.ru/katalog/product/2257-linza-runcam-dlya-micro-kamer-fov-145-degree-13q-23mm.html
https://air-hobby.ru/katalog/product/2257-linza-runcam-dlya-micro-kamer-fov-145-degree-13q-23mm.html
https://air-hobby.ru/katalog/product/2257-linza-runcam-dlya-micro-kamer-fov-145-degree-13q-23mm.html
https://air-hobby.ru/katalog/product/914-peredatchik-fpv-58-ghz-ts832-40ch-race-band.html
https://air-hobby.ru/katalog/product/914-peredatchik-fpv-58-ghz-ts832-40ch-race-band.html
https://air-hobby.ru/katalog/product/2587-fpv-shlem-c-dvr-ls800d-40ch.html
https://air-hobby.ru/katalog/product/2587-fpv-shlem-c-dvr-ls800d-40ch.html

YA KoHKypcHoe 3agaHue 2019

[Tpmmozexne |

N
worldskills
Russia

CTEEPTEA © Hafop wecs- Sl
IO &M JOE
HaGapan GHT — 1 TPAHHHFOE —
i T 1 "
;Jalﬁaufht:ﬁm !{I]“II[_I.“I“i“'““mil éaif 25 HPOE4HHED
5 : A, VIS, MA
Hafap
Hapdmmeit, 160 ?};f;ﬂu:;;cd Manmuuy
% dmng, 10 1w,
A ETO-
Boxasme Tagnesse MATHYECKHEH
AUKH F ;| CTJEIIIER C
?I‘CC'THHH» : EyCaHRH q}"‘*“' = BHI:':'EIK F
115 100 alVIHEH % —
HAC TR HEH
’ Hafiop \
HIEE{EKG ryfIEr o Topne Exre IHHLETOE \
alvTeEs KyCAUKH AHTIL.
125 noc alvTeers
CTATHURCEHX
Hox ¢ LEI{T&HTEH;,EET&H
T2 PO ERI , Vo HIIEH HETH L e Enpr{e??mmﬁ J
TESEHED 5 HO®E 25mm, _-.'" o rcua,cc |
2440 HEL 5 JesEHH E i ’
. TAOYHACTH 2,
TeSEHE / KO MILIE KTa 19 v
(CHATBIENE) 9
war 0,1 noc
JTa 8 aTE IR T
2 ama-
adm pyEa MmeTHNE TH HHETUHET
 Iyma
Cnenomeaa o
Chuxn B y N0 EHEIC
AT HTHER . Japtbanai iy g . ]_'_[gp'r.[aTm }ﬁﬂp:ll'i
0 TKJIHITHIE, B ‘ SAL[HTHEE {momys TN -
IO PAYHELR (Be ) mm:ﬁ:;r[esu:-{,
%ATIAT

IIpunoxenue la

Tyn0okc B kapTHHKAX ( WIOCTPALMH He SBJISIOTCH PYKOBOACTBOM)
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[punoxenue 4. [IpencraBineHue Ha MOJIETHI

Hauvansauky
HoBocubupckoro
30HaIBHOIO LIEHTpa
EC OpBJ
A.U.KpacHuKoBy

Hcx. Ne 16/08/ ot 13.09.2016r.
YBa:kaemblii Anapeii UBanoBu4!

[Ipomy Bac ycranoBUTH MeCTHBIN PEKUM 17151 BBITIOJTHEHUSI MOHUTOPUHTOBBIX TojieToB bITJIA Tuna
«Kopcap», 6opt Ne 10090.
(pation — HoBocubupckas . EnpiioBka)
16,17, 18 centsiops 2016r. ¢ 04.00 1013.00 YTLI.

Bricora ot 0 1o 300 m. AGL

PaiioH BbINIOJIHEHUSI € KOOPAUHATAMH: T.T.

55°15' 00" c.m. 083°16'00'"B.1., 55°16'00" c.m. 083°32'00" B.1.,
55°11' 00" c.m. 083°25'00'"B.1., 55°09'00" c.m. 083°14'00" B.1.,
55°15' 00" c.mm. 083°16'00" B.1.

Touka B3seTa u mocagxu 55°13' c.u1. 083°20' B.1.

Pexxum He pacnpocTpansats Ha BITJIA «Kopcap» 10090 BeimonHsromumii moiaéTsl B yKa3aHHOM
paiioHe.
BIUIA tun «I"eonpon » - B3neTHbIN Bec 2,0 Kr., pa3max kpbuia 130cM., 1BUraTenb 3JIeKTPUUECKUM,
MakcuMasbHas BbicoTa nosiera 1200m.

Coraacosano a/n Eabnoska — Usanos B.I1.

PykoBomutens padot Ha tutomaske 3amycka BITJIA UBanoB MBan +7 XXX-XXX-XXXX
Cocraun [lerpos [letp +7-XXX-XXX-XXXX
I'enepanbubiit gupektop OO0 «XXXX» mognuce DUO
HUcn. Dedopos @edop +7 xxx-xxx-xxxx
XXXX(@XXXX. U

3anonHAeTcsa cornacHo

NHCTpYKUMK No pa3paboTKe, yCTaHOBNEHUIO, BBEAEHWIO U CHATUIO BPEMEHHOIO U MECTHOTO
PEXMMOB, a TaK}Ke KPaTKOBPEMEHHbIX OrpaHuyYeHnin"

Y1BEpKaeHHOM npmukasom Ne171 MT P® ot 27.06.2011
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K MOAYNIO A — AapodoTtocbemKa NMPUNOXKEHUE A1 Cxema mapwpyTta BMJ1A

Cxema mapmipyra BIIJIA

KomMmnerenuusa: DKCIuTyaTamnus 0ECIUIOTHBIX ABHAITMOHHBIX CUCTCM

Hara:
®UO KoHKypcaHTa YuyacTtHuk Ne
Ne IIpenmosieTHasi MOArOTOBKA OtMmeTka
m\
1 | 3apsan AKB (%)
2 | IlpoBepka napoHa Ha HAJIM4YKE Ae(EKTOB
3 | KaymbpoBka koMIiaca u CEHCOpPOB
4 PexxuMm monera
5 | Hacrpoiika Headless
6 | Bpems monera
7 | BeicoTa mmonera
KomuuaectBo obmeroB | JiBmwxkernue BITJIA IMonnuce [Ipennonernas
KOHKYpCaHTa IMOJTOTOBKA

30Ha NMMNOTMPOBAHNMA 3m
N
3m OOBeKT
CBhCMKMU
30Ha nunoTa
Paspemrenue Ha moJier IKcnepT

Yci0BHBIE 0003HAYECHUSA:

@ T - TOYKa B3JICTa

- TOYKa CbEMKH

- HaIpaBJIEHHUS MOJIEeTa
®¢ - TOYKA MMOCAKH

IIpouas unopmaums

N
worldskills
Russia
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MpunoxeHune D2

lNMepeyeHb aneMeHTOB MynbTpoTOpHOM BAC
Ne H
anMmeHoBaHune

Bua Ne HanmeHoBaHune

Bug
ONEMEHTbI KOPIYCA
1 4 3awuTta
Pama LieHTparnbHas T el a
Ne (1...4)
e
2 Pama gononHutensHas 'ﬂ;‘:’ e # 5 3awmra gnsa nyya
HWKHSS/BEPXHSIS Ne (1...4)
3

Jlyy Ne (1...4)

Hoxka Ne (1...4)

OETAJIN KPEMEXA (KPEIMJIEHNA)

Ctomnka 30 mm

4 Kpennenws nog
(40 mm) ——

Hoxkm Ne (1...4)

Ctonka 6 mm

) 5 Kpennenue nog
i ArduinoNano
3 I ‘

i” 6 Kpennexue ans
BuHT M3 y

kamepbl RPi

LLnend ana
1 lMoNETHLIN KOHTpOMNep 4 [:)Zﬂyﬂ*:::::: ‘ |

(Pixracer) 06opoToB
OpHonnaTtHbIN Lnend ans
2 KOMMbIOTEP 5 MOAKIMYEHNS

(Raspberry PI) pagunonpuemMHmka

3 MUWKpOKOHTpOnnep 6
(Arduino Nano)

LLnend nutaHus

Power
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MNMepeyeHb anemeHTOB MyrnbTpoTopHOU BAC

MpunoxeHune D2

Neo

HanmeHoBaHue

CeeToamoaHas neHra

Bua

Kamepa RPi 4
LLinend ans g:a‘:fﬁ;jg:‘" . s CoeauHuTEnNbHbIE
kamepbl RPi - nposoga

Kabenb USB — micro
USB

AKKYMynsiTOpHas
H6artapes (AKB)

CUNOBAA YCTAH

s

OBKA

Pasbem cunosom
XT60 socket

&

MnaTa pacnpeaenexus
nutaHus (PDB)

BUHTO-MOTOPHAA M'PYMIMA U
PAOVNOAMTIAPATYPA

m 4

Pasbem cunosom
XT60 pin

Mponennep -
NS (1..4) o 4 | Papuonynet
o (
MoTop c ravikown 5 | PagmonpuémHuk
Ne (1...4) P
.\‘\\\
Perynatop o6opoToBs )4
(ESC) 6 | Oxamnep y
Ne (1...4)

(Bind pasbem)
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[punoxenune k nporokonam «O mpoBepke Tya0okcay», «O0 03HAKOMIICHHU ¢ KOHKYPCHBIMU MECTaMI»

AKT 0 Bblgaye y4aCTHUKY MHCTPYMEHTA,

HeOocTaroLLero B ero obssaTenibHOM Tyr0oK ce

HacTosmuii akT CBUAETENBCTBYET O BbIJa4€ HHCTPYMEHTA YYaCTHUKAM,

Tyrbokc 1o KoMremeHULUU Siersiemcsl 0ba3ameribHbM.
B crydae omcymemeusi Kakoeo-ruibo UHCITPYMEHma 8 mysiboKce y4acmHUKa,

npu Haru4duu OaHHo20 UHCIMPYMeHIma Ha rnnow@adke I'IpOSGOGHUFI YewmniuoHama,

\- )
worldskills
Russia

TexHUYeCKULI 3KCrigpm MOX €m 8bI0amb yHacmHUKY Hedocmarowuti UHCITPYMEHM.
I/IHCprMeHT TAKXE MOXET 6]>ITL BbIIaH CTOpOHHI/IM JIMIIOM B Ka4€CTBC B3aNMOIIOMOIIHN.

He oOecreunBIINX ce0sl JaHHBIM HHCTPYMEHTOM B 0053aTEIbHOM TYJIOOKCE.

S1, HYKENOIMUCABIITNIICS, COOCTBEHHOPYYHO MOTYYHJI CISAYIONTNI HHCTPYMEHT,
YAOCTOBEPUIIUCH B €r0 UCIPABHOCTU U MIPUTOJHOCTH K UCIIOJIb30BAHUIO.
NHCTpYMEHT, OTHOCSIIUICSA K U3BMEPUTEIBHOMY, CBEPEH C ATAJTOHHBIM.

[Tperenzuit He umero. O0sA3yIOCH CIaTh BbIJAaHHBIA MHE HHCTPYMEHT MO OKOHYaHHUU
BBIIIOJIHEHHSI KOHKYPCHOTO 33JaHUs B LIEJIOCTU U COXPAHHOCTH.

UHCMpyMmeHm

®HO yyacTHUKA Ilepeyennb KeM BbigaH IIposepeno IlpeTensui IpeTensui HHcTpymMeH
HHCprMeHTa He UMEI He UMer T CAAH
Ilodnucb cmasumcs 3a Ilodnucw IToonucw IToonucw Ioonucw auya,
KaxcOblil yKa3anHbIll yYacmHuka Y4aCMHUKQ JKcnepma- sbldasuiezo
KomMnampma UHcmp-Hm
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