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KOHKYPCHOE 3AAAHUE
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/11 OCHOBHOW BO3PACTHOMW KATEFOPUM 17-35 JIET

Konkypcroe 3adanue exnrouaem 6 ceost ciedyroujue pazoeivl.
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3aganue JUIsl KOHKypca
Monynu 3agaHus 1 He00X
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1. ®OPMbI YUACTUS B KOHKYPCE

Komananpiii KoHKYpC — 3 denoBeka B KkomaHae. He 3ampemaercs KOHKypcaHTaM
OJIHOM KOMaHIbl paboTaTh BMECTE HaJ BBIIOJHEHHEM BCETO KOHKYPCHOTO 3a/IaHMs.
OO61uieHre MeXly KoMaHAaMi Ha KOHKYPCHOM TUIOMIAAKE HE JOMYCKAETCs.

2. 3AJIAHUE JUISI KOHKYPCA

O01mmue TpedoBaHMS:

YyacTHUKaM IIpesiaraeTcs BHIIOJIHUTh KOHKYPCHOE 33JlaHue - pa3paboTaTh MpOEKT
Majioro KOCMHYECKOIro amnmapara - UCKYCCTBEHHOT'O CIYTHHKA, CIIOCOOHOTO BBITIOJIHSTH
pasnuyHbIe 1IeJeBble 3ajauu. B mporecce mpoBeneHHs COPEBHOBAaHUS KOHKYpCaHTaM
HEOOXOJAMMO BBIMOJHUTH 3D-MoOjENb, W3rOTOBUTH KOPIYC (OMUIMOHAIBHO - €ro
COCTaBIISIFOIIME) W pa3paboTaTh YacTh SJICKTPOHHOTO OOOPYAOBAHMSA, OCYIIECTBUTH
cOOpKY (PYHKIIMOHAILHOTO MakeTa M MPOBECTH OCHOBHBIC MOIYHATYpPHBIC MCIBITAHUS,
BBITIOJTHUB HH)KCHEPHBIC paCcUEThI U TPOBECTH HMHUTAITMOHHOE MoaenupoBanue KA.

Taxxe OHHM BBIMIONHSAIOT TPOTPAMMHUPOBAHHE OOPTOBOTO KOMIIBIOTEpA MJIA
oOecriedyeHns 1ENeBOW 3amaun. B Xome cOpeBHOBaHWN KOHKYPCAHTHI OCYIIECTBISIOT
pa3paboTKy U COOPKY JEKTPOHHBIX YCTPONCTB, TPACCUPOBKY IUIAT, MAKKY, BHITTOTHSIIOTCS
paboThI Ha CTaHKE JIa3epHOM pe3ku U neyats Ha 3D npuntepe.

VYke crnpoeKkTUpOBaHHAS MOJZIENb CIYTHHKA COOUpAETCs KOMaHIOW B YCJIOBHO
YUCTOM KOMHATE C COOJIIOJICHHEM TMpaBUil paOOThl M HAXOXKJECHUS B HEW, HCTHOIB3YS
JI€TaIM, CUCTEMBbI, YCTPOIMCTBA, AJIEMEHTHl KPEIUICHHUS, U3TOTOBJICHHBIE COOCTBEHHBIMU
CWJIaMH, a TaKXe CTaHJApPTHbIE KOMIIOHEHTBI, MPUMEPOM KOTOPBIX MOTYT CIY>KUTh
KOMITOHEHTBI, BXOJSIIHNE B COCTaB Habopa KOHCTpykTopa crmyTHuka «OpouKpadty.
Onucanue crangapTHoro Habopa kommoHeHT «OpOuKpadt», n3 xoTopsix coOupaercs
CIYTHUK, TIpeJcTaBjeHo 31ech: http://orbicraft.sputnix.ru/doku.php

2

Puc. 1. O6muit Bug cobpaHHOTO vKOHCpri(TOpa <<Op6ﬁkba¢m>
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Puc. 2. O6muit Bug Habopa KoHCTpyKTOpa «OpOukpad ™

Jlanmee B ONMHCAHHM 110 YMOJYAHMIO IOJAPa3yMEBAeTCs Haaudne Habopa KOHCTPYKTOpPa
cinytHuka «OpouKpadty.

CoOpanHblii ammapar AOUKEH IPOWTH HCIBITAHHS HA CICIHAIBHOM CTEHJE
MOJIYHATYPHOI'O MOJEIMPOBAHUS U IOATBEPAUTH CBOIO pabOTOCIIOCOOHOCTh. Bo3MokHOE
OINKMCaHUE CTEHZA, B COCTaBE KOTOPOTO IOKHBI OBITH IMPOBEACHBI MCIILITAHHUS MakeTa,
MPUBOIUTCS 37€Ch: http://sputnix.ru .

Puc. 4. MaruuTtHas pamka (MMUTATOp MAarHUTHOTO T0JIs1 3EMJIH) € TTOIBECOM,
umuTatop 3emnu, umurarop ConHua
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B wurore co3ganHas yyacTHUKaMH COPEBHOBAHUN MH)KEHEPHAs MOJEIIb KOCMUYECKOTO
anmnapara JA0JDKHa ObITh MAaKCUMAJIBHO MPUOJIMIKEHA K PeabHO 3allyCKaeMbIM Ha OpOUTY
MOJEIIAM, IPOUTH HA3EMHBIE UCTIBITAHHUS.

Konkypcantam HeoOxoaumo obOecrneuuTh mnonydeHue LleHTpamu ympaBieHus
nonetom (IYII) onpeneneHHOro KOIMYECTBA KAYECTBEHHBIX M300pAKEHUN B 3aIaHHOU
IPOrpaMMHOM OpHUEHTAllMU B TEUEHUE aKTUBHOTO CpokKa cyliectBoBaHus KA, npu sTom
CIIyTHUK JJOJKEH MaKCHUMAaJIbHO BBIIIOJIHUTH IIOCTABJICHHBIE TIEPE]] HUM 3a/1auH.

OreHKa MPOU3BOAUTCS YJICHAMU KIOPH — SKCIIEpTaMU Ha KOHKYPCHOM IJIOLIAJKE,

NONYIIEHHBIMHA K OLIEHKE, KaK B OTHOIIECHUU BBINIOJHEHUS 33a/1aHUS B MOJYJIE, TaK U B
OTHOUIEHUH MPOLIECCa BBIMOIHEHUS] KOHKYPCHOM paOoThl. Eciiu yyacTHUK KOHKypca He
BBIMIOJIHSAET TPeOOBAHUS TEXHHKUM OE€30MAaCHOCTH, MOJBEPraeT OMacHOCTH ceOs Wi
JIPYTrUX KOHKYPCAHTOB, TAKOM YYaCTHHK MOXET OBITh OTCTPAHEH OT KOHKYypCa.

KoHkypcHOe 3a1aHue 10HKHO BBITOIHATHCS 110 MOAYJIAM. Bo Bpems npoBeneHus
YEMIIMOHATa BO3MOYKHO MCKIIIOYEHHE OJHOTO WJIA HECKOJBKUX MOJIYJIEW pelieHueM
HKCIIEPTHOTO COOOIIECTBA C IIEJbI0 JAETATbHON MPOpPabOTKH OCTaBIIMXCS MOAYJIEH Ha
KOHKYPCHOW IUIOIIAJIKE M3-32 COKPALIECHHs BPEMEHH HA BBIIIOJIHEHUE KOHKYPCHOTO
3amanus. OLEeHKa TaKKe MPOUCXOAUT MO Pe3yJIbTaTaM BBIIOJHEHUS MOAYJIS.

3. MOAYJIN 3AJAHUA U HEOBXO/JIUMOE BPEMA

Mopynu u Bpemsi cBelieHbI B Tabuiie 1

Tabnuna 1.
Ne Hlen Pabouee Bpews
HaumenoBanue monyis Ha
n/m BpeMs
3a/1aHKe
1 | Monynb A. 3D-mpoektuposanue | Cl 9.00-13.00 4 gaca
KOMITOHOBKH KA. 14.00-18.00 | 4 gaca

2 | Mogyns B. Pa3pabotka Texnonoruueckoit | Cl
KapThl COOpPKU (PYHKIIMOHAILHON MOJAENU
KOCMHU4YecKoro ammaparta. Pa3pabotka u
IIPOEKTUPOBAHHE neYaTHbIX iar
otnenbHbIX cucteM KA.

3 | Monynb C. [TporpammupoBanue | Cl
JATYMKOB, CUCTEM, LIEJIEBOM ammapaTyphl.
ABTOHOMHBIE UCTIBITAHUS CITyTHUKA.

9.00-13.00 4 gaca
14.00-18.00 4 gaca

9.00-13.00 4 yaca
14.00-18.00 4 gaca

4 | Monyns D. Usrorosnenue, cOopka, Cl
poBepKa paboTOCIIOCOOHOCTU CUCTEM 9.00-13.00 4 gaca
MKA. Pa3pabotka u oTiajaka 14.00-18.00 4 yaca
porpaMMHOro koja pabotrst MKA

5 | Moayns E. C6opka ciyTHHKa C2 9.00-13.00

14.00-15.00
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6 | Moayns F. [TonynaTypHbie uCTBITaHUS C2 9.00-13.00 4 yaca
KA. 14.00-16.00 2 yaca
7 | Mogyns G. Pemenue neneBoii 3agauun C2 16.00-17.00 1 yac
8 | Moayns H. Opranuzanus pabouero C2
MecTta. bepexirBoe mpou3BOICTBO. 17.00-18.00 1 gac
Co6monenue npasui Th u OT.

[lepen  BBIOJIHEHWEM  KOHKYPCHOTO  33JaHHUA  HEOOXOAMMO  BBIIOJIHUTH
IUTAHUPOBAHUE BCEX MPOU3BOJMMBIX BHAOB PabOT, pacyeTOB, BBIYUCICHUU MOJHBIM
coctaBoM KoMmaHael. KomaHna pomkHa mpoaymMaTh OOIIYI0 KOHIEMIHIO pPaloTHI,
IIPUMEPHOE BpEMS HA BBINOJHEHUE MOJIYJSI, ONPENEIITh OTBETCTBEHHOTO 3a €ro
BBINIOJIHEHHE, PACIPEACIIUTh O0S3aHHOCTU U POJIA MO TPYAOBBIM (YHKLUHSIM BHYTPH
IPYNIBI M IO KOHKYPCHBIM [IHSM, O 4Y€M CHENaTbh COOTBETCTBYIOIIME 3allCH B
[IpunokeHUr UTOrOBOTO OTYETA!

KoHcTpykTOp - MPOEKTUPOBIIMK  (BBIMIOJHSET TPYAOBbIE  (DYHKIIUU
KOHCTPYKTOPa-NPOeKTHPOBIIHKA)

Pasino3/IeKTPOHIIMK - CXEMOTEXHUK (BBIIOJHSET TPYJIOBbIC (DYHKIIMU
pPaIHONHIKEHEPA)
CucTeMHbIi  OPOrpaMMHUCT  (BBIMOJHSACT  TPYIOBBIC (GyHKIHH

NPOrpaMMHECTA, CHCTEMHOT0 POrPaMMHUCTA)

Crnecapb-cOoopmuk KA(BbIMOTHSET TpyOBbIE (PYHKIIMN T€XHHKA, cJiecaps-
cOopuIuka)

Heobxoaumast nadopmanusi, JOKyMEHTAIMS U TPOrpaMMbl, HEOOXOIUMBIE JIJIs

BBIIIOJIHCHWS KOHKYPCHOTI'O 3a/laHUA HAaXOAATCA Ha pa60qu KOMIIBIOTCPC YUACTHHKA B

narnke Ha pabo4eMm CTojie ¢ Ha3BaHUEM, UICHTHUYHBIM J1aTe MTPOBEICHHSI COPEBHOBAHUH -
sto AeHb Cl ywemnumonara, mpumep: 10 _03_2021(cm. Puc. 5). lns coxpaHeHus: Bcex

PE3YyJIbTATOB pa6OTLI Ha pa60qu CTOJIC KOMIIBIOTCpA KAXKAOI'0 ydaCTHHUKA CO31acCTCsA

IanKa ¢ Ha3BaHHWEM Ha aHTJIHHCKOM si3bike Project _wmomep pavouezo mecma (cm. Puc.

5), TIC IMOCJIC HUXKHCTO ITOAUYCPKHUBAHUA IICIATACTCA HOMEP KOMAHIbI, HOHy‘—IGHHBIﬁ IIpu

xKepeObeBKe pabounx MecT, Hanpumep, Project_2.

Y4acTHUKOM, BBINOJHSAIONIETO POJIb KOHCTPYKTOPA — MPOEKTUPOBIIUKA, B 3TOU

xe nanke (Project_unomep pavouezo mecma) HeodOXoauMO co3aaTh erie 2 nmanku. OaHy

c Ha3BaHUe « 111 pe3Ku», BTOPYIO ¢ Ha3BaHueM «/lJisl meuaTn», Kyaa OyayT COXpaHAThCS

(baiisibl 1J1s1 TabHEMIIero U3rOTOBJIEHUS Ha CTaHKe JlazepHOU pe3ku u 3D nevaTw.
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Y4acTHUKOM, BBITIOJIHSIONIETO POJIb CUCTEMHOT'O IIPOTPaMMHUCTa, Ha ero paboueM
KOMITBIOTEPE, B KOpHE >XecTkoro amcka C(c:) co3maercs mamnka ¢ Ha3BaHHEM Ha
aHTJIMKACKOM si3bIke: «Project ¢ _HoMmep pado4ero mecta». B 3Ty manky coxpaHsoTcs
BCE MPOEKTHI KOJIa MPOrpaMMHKCTa, HartpumMep, Project 2

Puc. 5. O6pa3zen co3gaHHBIX Aok Ha pabovyeM CTojie KOMIBIOTEPA YIaCTHUKA

Baxxno: (aitm UTOrOBOrO OTYETa 3amMOJHSACTCS Ha OJHOM W3 KOMIIBIOTEPOB
KOMaHIbl ¥ TIPEIOCTaBISAETCA K TPOBEpPKE OKCIepTaM Ha IUlomanke (Imamka
Project_nomep padouero mecra (cM. Puc. 5)).

[locne ATOro KOHKypcaHTamM Ha KaXIbld KOMIIBIOTEp Y4YaCTHHKA TpeOyeTcs
YCTaHOBUTH BCE MPOrpaMMbl, HEOOXOAUMBIE JJI BBINOJHEHUS KOHKYPCHOTO 3aJaHMs
KQKJIOMY YYaCTHUKY, OTBETCTBEHHOMY 3a BBIIIOJHEHUE MOJYJIS.

Moayasb A: 3D-npoekTpoBaHue KOMNOHOBKH KA.

KoHCTPYKTOP-NIPOEKTHPOBIIMK OMPEEseT OOIMe penieHUs] TOCTaBICHHON
rJI00ANbHON  3aJlay, OMNpeAeNsseTcs ¢ THUIOM OO0OpYyIOBaHUS W TPOTrPAMMHOTO
oOecrieueHus, OCyIIEeCTBIISIECT TIOATOTOBKY OOIIETrO PEIIeHuUs, YTOOBI TOBECTH BBHITIOTHEHHUE
KonkypcHoro 3aganus 70 JIOrM4€CKOTr0 3aBEPLICHUS.

[Tpu BeIMoNHEeHUU 3D-COOPKM HEOOXOAMMO YUUTHIBATH TEOMETPUUECKUE U MACCOBO-
MHEPIMOHHbIE XapaKTEPUCTUKH, HUCTUHHBIM BEC BCEX DJIEMEHTOB KOHCTPYKIIHH,
MpuOOpPOB, JATYMKOB, KaOEJIbHOU ceTu u Jp. s 3Toi 1eau HeoOX0AMMO UCTIOIb30BATh
MajorabapuTHbIE TOYHBIE BEChl W BO3MOXXHOCTH NPOrpaMMHOro Komiuiekca 3D
MoaenupoBanus (SolidWorks u ap.). Ilpu HEOOXOAMMOCTH CJEAYET BBIOJIHUTH
nepeonpeeieHue MacChl U3JIeNUi B Mporpamme. Pe3ynbTaTel uamepeHui opopMIIsroTcs
B MPUJIOKEHUU UTOTOBOT'O OTYETA:

No HaumenoBanue neranu, naruvka, Bec, p. [Ipumeuanne
CHUCTEMBI, YCTPOUCTBA

1.
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IIpu nmpoektupoBannn MKA HEOOXOAMMO YYUTHIBATh BO3MOYKHOCTH JAJIbHEUILIErO
U3TOTOBJICHUSI JieTalleli COOCTBEHHBIMU CHUJIaMH Ha KOHKYpPCHOM miomaake. [yis 3Toro
BBITIOJIHSIETCSI COXPAHEHHUE PE3YJIBTATOB MOJEIUPOBAHUS IEMEHTOB KOpIlyca CITyTHHUKA,
HaBeCcHOTO oOopyaoBaHus B ¢dopmarax ¢aitna, HeoOxoaumoro st pabotel Ha 3D
npuHTepax (*.stl) u cranke nazepnoii pesku (*.dxf). CymecTByeT orpaHndeHue rabapuTon
M3rOTaBIMBAEMbIX JIeTajlel 1O pa3Mepy 30H paboyero croja MCHOJIb3yeMOro
000pyI0BaHUsI CTAHKOB Jla3epHOU pe3ku u 3D npuHTEpOB.

OyHKIMY OllepaTopa CTAHKa JJa3€pHOM pE3KH BO3MOKHO BO3JIOKUTh HA TEXHUYECKOTO
JKCIEpPTa Ha IUIONIAJAKE, KOTOPBIA H3TOTOBUT 3TH AETAIM IO MOJEISAM YYaCTHUKOB.
[TapameTpsl pabouero marepuaia u pa3MepoB paboYNX CTOJIOB M MTOBEPXHOCTEH CTAaHKOB
yKa3bIBatoTCs B JieHb C-2.

B kadecTBe HCXONHBIX JAHHBIX CHCTEM, JaTYUKOB, NPHUOOPOB HCIOJIB3YIOTCS
MIPEIOCTaBICHHBIE OpraHu3aTopaMu copeBHoBaHuM 3D-Mozenu mpuOOpoB M CUCTEM U3
KOMILUIeKTa Habopa koHcTpyKkTopa «OpouKpadty.

[Tonmoxenue nenTpa macc cMmoenrupoBaHHoro MKA niig mpoBeieHUs UCIBITAHUNA Ha
CTEHJIe MOyHaTypHOTro MojenupoBanus o ocsaM OX, OY J0KHO ObITh MaKCUMAJIbHO
npubmxeHo K HyJeBbIM 3HaueHUsIM 0<|OX|<10, 0<|OY|<10 (momycTuMOe OTKIOHEHUE
He J0JKHO mpeBbiaTh -10...+10 mMm). JlomycTuMoOe OTKIIOHEHUE TOJIOKEHHUS] LEHTpa
Macc 1o ocu OZ (ock BpallleHus ) A0 MIIOCKOCTH KPETUIEHUS adpOAMHAMUYECKOTO TI0/IBECa
JOJDKHO OBITH B mpenenax oT 0 MM 10 -50 Mm. I 3TOT0 «BBITATUBAHKEY (IIOCTPOCHHUE)
neraneir B [0 3D monenupoBaHusi HEOOXOJIMMO MPOU3BOJIUTH B JBE CTOPOHBI OT
[EHTPAJIbHOW TOYKH, a COOPKY JeTajeil B mporpaMme HeoOXOIMMO HAaYMHATh OT TOYKU
oJBeca — OT LIEHTPa Macc MOAIIMITHUKA a3pOIMHAMUYECKOTO MOJIBECA.

Pa3zpabotka pynkmumonansaoit Mmonenu KA mpoxoauT B HECKOJIBKO JTaIOB:

» 3D-mpoexTupoBaHue pe3nrOOBBIX coenuHeHuit. COOpka pe3bOOBOTO COEAMHEHUS
J0JKHA OBITh BBIMIOJHEHA MJIs KaKJIOTO COCAUWHEHHWS ATOr0 TUIA W BKIOYATh (IO
HEOOXOJIMMOCTH) CIISYIOLINE JIeTalli: BUHT, 11aii0a, maiida, raika;

Puc. 6. [Ipumep kperuienus kopiyca (Kapkaca) CyTHUKa

Copyright © Coro3 «Bopmackuimic Poccus» Nmxenepust KOCMUYECKUX CHCTEM 7
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* 3D-npoeKkTUpOBaHUE FIEMEHTOB KPEIUIEHUs Kopityca (Kapkaca) CITyTHHUKA,;

* 3D-nipoeKTHpOBaHUE FIIEMEHTOB KPETUICHHSI KAOCIBbHON CETH K KOPITYCY CITyTHHKA;

* 3D-npoekTupoBaHuE KOHCTPYKIIUU KOpITyca (Kapkaca) CIyTHHUKA,;

JleTanu, y3Jibl, 3JIEMEHTBI KOHCTPYKIIMHM U KPEILJICHUSI KOPITyca, BHIMOJHEHHbIE B 3D-
MporpaMme, JOJKHBI COOTBETCTBOBATH MaTEpUaly M3TOTOBJIICHUS U I[BETOBOM ramme
oOpasioB. TexHonorndyeckue OTBEPCTHUS, CKpyTJieHUs, $Hacku, Ipope3d B KOHCTPYKIUU
KA nns kpersieHus CUCTEM U JAATUYUKOB, IJIAT, aKKyMYJISTOPHBIX OTCEKOB, COTHEYHBIX
naHejged W T.J., JOJDKHBI MOJHOCTBIO KOPPEIUPOBATh U COOTBETCTBOBATH OTBETHBIM
4acTsIM IPUCOEIUHSEMBIX JIeTaneil, He nomyckaeTrcs uHTepdepenuus. COopka A0HKHA
OBITH MOJIHOCTBIO OIPECIICHA.

Puc. 7. BHemHu#l BUJI MOcag04HOr0 MecTa U nmoamunauka (75 Mm) s
a’POJIMHAMUYECKOTO MOJIBECa

*  3D-npoekTupoBaHWE KOHCTPYKIUU CHCTEMBI a’pOAMHAMHUYECKOTO TI0JBEca
CIIyTHHMKA, JETajed  a’poJMHaMHU4YecKoro  mojaseca, kpereHus MKA  Ha
a’poAMHAMUYECKUN CTeH] (MOMIIMIHUK-TIoNycdepa nuaMeTpoM 75 MM U MOCaZAOYHOE
MecTo sl Hero). Monaens caMoro CTeHAa  a’pOJAMHAMHYECKOro  IojBeca
MPOTOTUIIUPOBATH HE TpeOyeTcH;

* 3D-cOopky mMomenel CUCTeM, aTYMKOB, YCTPOMCTB, BXOJSIIMX B COCTaB Habopa
KOHCTpYyKTOpa ciyTHHKa «OpOukpadry;

* 3D-cOopKy Mojiesieil 11eTIeBOM anmnaparypbl CITyTHHKA;

* 3D-cO6opKky Mojeneil cucTeM M YCTPOMCTB, yCTaHaBIMBAaEMbIX Ha CIyTHUK (3D-
COOPKY CUCTEMBI PACKPBITHS U TIOBOPOTA COTHEYHBIMHU MAHEIISIMUA U CUCTEMa YIIPaBJICHUS
OpUEHTAaIMen JJIs Hee U JIp.).

Taxxe HEOOXOAMMO YUUTHIBATH OCOOCHHOCTH B3aUMHOTO PACIIOJIOKEHUS OTACITBHBIX
CUCTEM, TaTYMKOB, YCTPOUCTB; MO U YIIIbI 3pEHUS JATYNKOB, UX COCTaB U KOJHYECTBO
u1st obecnieueHust paborocrnocooHocTH KA 1 BBIMOJHEHHS TTOCTaBJICHHON 3a/1a4H;

* [lonnas 3D-cObopka Bcero KOCMHUYECKOIO ammapara cO BCEMH YCTaHOBJICHHBIMU
anemeHtamu. CoenuHeHusi B 3D-cOOpke MOJKHBI OBITh BBITIOJTHEHBI C TOMOIIBIO
conpsukeHui neraneit (He qonyctuma QyHKIUs «OJIOKUPOBKAY)

* HeoOxoanMo cOCTaBUTH CTPYKTYPHYIO CXEMYy BCEX COEIMHEHUN Ha OopTy C
MPUBS3KOHN K KOKIOMY JaT4uKy mo 3D-momenu:

Copyright © Coro3 «Bopmackuimic Poccus» Nmxenepust KOCMUYECKUX CHCTEM 8
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* COCTaBUTH CXEMY PACIIOJIOKEHUS, HA3HAYEHUS U PACTIMHOBKY Pa3beMOB C MPUBSI3KON
Ha CIYyTHUKE;

 3mepenne nporpammubsiMu cpeactBamu (SolidWorks) ninuns! mieiidos u kadbenei
B COOTBETCTBHH C BBINOJHEHHON cOOpkoi B 3D-monenu. Taxxke HEOOXOAMMO YYECTh
JOIyCK HAa MOHTa&X LUIeH(a B pa3beMbl, TPACCUPOBKY KaOEIbHOW CETH W 3alOIHHUTH
Ta0IuUILy:

Ne HaunmenoBanue coenunsieMbix 6jokoB | JliuHa B 3D- JlnmnHa ¢
nuieida (1aTYMKOB) OTHUM HUICHDOM MOJICIIN, MM JTOTTYCKOM, MM
1.

2.
n

Puc.8. O0muii Bu coenuHeHunit 1aTaukoB «OpOukpadT»

BBIMOMHUB 3TOT MOJYyJb 3aJaHusi, COrJacoBaTh C TEXHUUYECKUM HKCIEPTOM
M3TOTOBJICHUE JIeTaJIel Ha CTaHKe JIa3epHOM pe3ku U rnevath Ha 3D nmpunHTepe.

Moayab B. PazpaboTka TexHo/10ru4eckoii KapThl cO0pkH GyHKIMOHAIBHOW MO1€e/IH
MKA. Pa3padoTka 4 NPOEKTHPOBAHUE MEYATHBIX ILIAT OTAEJAbHBIX cucTeM KA.

JlaTte Ha3BaHHE pa3pabaThIBAEMOMY MajOMy KOCMHUYECKOMY amnmapary JiroObIM
M3BECTHBIM CIIOCOOOM M B JIaJIbHEHIIIEM HMCIIOJIB30BaTh 3Ty abOpeBuaTypy. Heobxoaumo
pa3paboTaTh TEXHOJOTUYECKYIO KapTy C OMMCAHUEM TEXHOJOTUYECKOTO MpoIecca COOpKU
(TmociienoBaTeIbHOCTH COOpPKHM) (YHKIIMOHATIBLHONW MOJEIM KOCMHYECKOTO armapara B
KOMHATE C OTPAaHUYECHUEM JIOCTYIA U TpeOOBaHUEM COOMIOAATh MpaBuiia padoT U YCIOBUS
HaXOXXJEHUS B YUCTOH KOMHaTe). TexXHojormdyeckas Kapra JODKHA OBITH JOTOJHEHA
paMKOH C 3aIOTHEHHBIMH CTPOKAMHU 1 BKJIFOYATh B CEOS:

* COOpPOUYHBIN UepTeXkK (HATUIUE COOPOYHOTO YepTeka, HaTu4ue 3-X BUAOB COOPKH,
W30METPUH, HAJIUYHE pa3MepoB, OJIOK-CXeMbI COOPKH, TEPEUHs WHCTPYMEHTOB JIJIS
cOOpKkH, TIepeuHss 000PYIOBaHUS JJISI W3TOTOBJICHHS, COOPKH W HWCIBITAHWHA, HAJIHUHC
MepeYHsI KOHTPOJIHHBIX OTEpaInii);

* KOHCTPYKTUBHBIE OCOOCHHOCTH;

* Toruka GyHKIIMOHUPOBAHMUS;

* pEKOMEHIAINH K COOpKE;

* HANMEHOBAHNE MATEPUAJIOB,;

* 0COOCHHOCTH.
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3areM HEOOXOIUMO H3TOTOBHUTH KaOenpHYIO ceTb. [Ipum 3TOM OOJIBIIMHCTBO
pa3zbeMOB 00KUMAIOTCS C MIOMOIIBIO CIIEUAIBLHOTO MPUCIIOCOOICHUS - KpuMIiepa (aHTJI.
crimp — oOXwuM, OINpeccoBKa), a oauH muiekd (momkimodeHus kamepsl K BKY)
W3TOTABIIMBACTCS MyTEM MalKH.

Puc. 9. O6pazen uuieridgon ¢ pazremamu DB-9F(M) noa 06xxumky

OKcnepTamMu OLCHUBAETCSL:

- CoOOTBETCTBHE KOJIMYECTBA M3TOTOBJIEHHBIX Kabeyneld MpoeKkTy OOpTOoBOi
Ka0eJIbHOM CeTH.

- [Takika. JlyxeHnue.

- OTcyTCTBHE MOBPEKICHUN U30JISAUHU U Pa3beMOB, TEPMOYCAJOUHON TPYOKH.

- Hannuue TepMoycaaky Ha Kaxa0M OTJEIbHOM MPOBOJIE B )KI'yT€ MTPOBOOB.

- Hannuue mapkupoBku KaOenbHOM CEeTH.

- NzroroBnenue Bcex muieipoB u kadeneil i COeIMHEHHs] CUCTEM M YCTPOWCTB
CIyTHHUKA.

- BBIMOTHUTE )KTYTOBKY TIPOBOIOB (3KTYT MPOBOAOB JIOJIKEH COEPKATh 2 OTpe3Ka
1o 30 MM TepMOycal0uHOM TPYyOKH uepe3 paBHbIE IPOMEKYTKU MEXIY HUMH),

- IlpousBecT MapKHpPOBKY KaKIOTO KI'yTa MPOBOAOB COTJIACHO COCTABJICHHOM
KOHKYpCaHTaMu OJIOK-CXe€ME€ W JaHHBIM W3 TaOnuIlbpl JUIMH TuieidoB. MapkupoBka
MPOU3BOJUTCS] HAHECEHUEM MEPMAHEHTHBIM MapKepOM HJIM HIapUKOBOM py4KOW YE€pPHOTO
WIM CUHErO 1IBETa Ha W3OJIMOHHYIO JIEHTY CBETJIOTO OTTEHKa, Ludpamu, rae uepes
neduc ykaspiBaeTCsl HoMep kryTa u juymHa ero B MM (IIpumep: 1 —195). UzonenTy (6emoro
WJIM JKEJITOTO 1[BETa) He0OX0AMMO 0OCpHYTh BOKPYT Iieiia HECKOIBKO pa3 MOCepeInHe
KTyTa.

KonTtpoas usrorosnenus kademns — hoTopukcaiys SKCrepTaMu:

1. ®OTO KOHTAKTOB O MOMEHTA TEPMOYCAIKH.

2. ®oto kabens ¢ ycaKeHHOU TePMOYCaAIKOM.

3. ®oTodukcanus paboToCIOCOOHOCTH U3TOTOBIEHHOTO Ka0Eesl ¢ MOMOIIbIO
TecTepa niehdoB.

PaanosnekTpoHIIUK — CXeMOTEXHHUK BBITIONHSET pacyeT, MPOSKTUPOBAHNUE U
ajanranuio ¢ cooupaeMoit mozenpio KA cucteMbl pacKphITHs U YIIPaBJICHUS COJTHEYHBIX
Oarapeil u cucteMy SHEprocHa0XKEeHHUs IS Hee.

[lepeuens pabor:
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CocTaBUTh KHHEMATHYECKYIO CXEMY CHCTEMBI PACKPBITHS COJTHEYHBIX OaTapei
(TTepeBo/T U3 TPAHCIIOPTHOTO TIOJIOXKEHUS B pabouee)
- CocraBUTh KHHEMAaTHYECKYI0 CXEMYy CHCTEMbI YIPaBJIICHHUS ITOBOPOTOM
conmueuyHbix Oatapeii (bC).

- COoCTaBUTH JIEKTPUUYECKYIO CXEMY MOJKIIOUEeHHS K Arduino CUCTEMbI paCKPBITHS
1 oBopoTa coiHeuHbIx 0arapeit (bC).

- CoCTaBUTH IEKTPUUYECKYIO CXEMY MOJIKIIOUECHHS IOTpEOUTENIel S HEPTUn
COJTHEYHBIX OaTapeit.

- Coopka ycTpoiicTBa cucteMbl packpbitusi bC.

- Anantanus Bceit cuctemsl ¢ koprmycom KA.

- Pacuet u pa3paboTka TONOTHUTENHFHOTO CTAOMIN3UPOBAHHOTO NCTOUYHUKA
MTATaHU.

Usbix

- 12V

LM317T
Usx Ussix

R1 240

+

N I C3 10mk
I 2 10mKdh

Puc. 10. Crabunuzatop HanpsoKeHus

Per.

Pa3paboTka neyaTHO! MIaThl PpE3€PBHOIO CTAOMIM3UPOBAHHOTO HCTOYHUKA
nuTaHus (*ucnonv3yemcs 00HA U3 NPoOcPamm, YKA3AHHBIX 8 NPULONCEHUU, HANPUMED:
Sprint-Layout 5.0 Rus, P-Cad, Zenit). Tun nmoakiro4aeMoro nepBUYHOT0 HCTOYHUKA
MATaHUs, BXO/IHbBIE, BEIXOIHBIC TTApaMETPhI, THI, HAMMCHOBAHHE, COCTAB
pPaarodJIEMEHTHOM 0a3bl 3aMOTHAETCS dKcrepTaMu B eHb 30% n3MeHeHNs KOHKYPCHOTO
3alaHusl.

KoHkypcanTaM He0O0X0IMMO U3TOTOBUTH MICUYATHYIO TIJIaTy Ha (Dpe3epHOM CTaHKE,
JUTSI 4ero TpeOyeTcs COXpaHUTh Pe3ysIbTaT paboThl B hopMarte, HEOOXOAMMOM JIJIst
paboTHI HA 3TOM CTaHKE.

YyacTHUKY HEOOX0IUMO TTPOJIEMOHCTPUPOBATH CIISAYIONINE BUJIBI IIEYaTHON
TJIaThI:

- CO CTOPOHBI PAANOITIEMEHTOB;

- CO CTOPOHBI JOPOKEK;

- COBMEIIICHHBIN BUJ] CO CTOPOHBI IOPOXKEK C PACTIONOKEHHEM PaTUO0dIEMECHTOB;

- pa3Mep CIPOCKTUPOBAHHOW MTEYaTHOM TIJIATHI IOJDKEH COOTBETCTBOBATh
pasmepaM BBIJJaHHOTO 00pa3iia MOHTXKHOM IUIAThI JUIs MaWKK WK 3a7aHnHbM 1ipu 30%
M3MCHCHUHU KOHKYPCHOTO 3a/IaHMS.

Pacder 1 U3rotoBiIeHNE paiuaTopa OXJIAKACHUS ISl MUKPOCXEMBI CTa0MIM3aTopa
HATPSDKEHUS.
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- Ucnionp30Banne TepMONacThl AJIsE OTBOJA H30BITOYHOTO TEIIa OT MUKPOCXEMBbI
CTaOMJIN3aTOpa HAPSLKCHMUS.

- COOpKa 1 naiika Ne4aTHOM WJIM MaKETHOM IJIaThl C MUKPOKOHTPOJUIEPOM,
JaTYNKaMU, CEPBOIIPUBOIAMHU, TOJHBIN MEPEYeHb KOTOPHIX yKa3bIBaeTcs B ieHb C-2

- 3aM0JIHEHHE COOTBETCTBYIOIINX IIYHKTOB OTYETA B MPUJIOKEHUN

Moayas C. IIporpaMMupoBaHue [JaTYUKOB, CHCTeM, IleJIeBOii
annaparypbl. ABTOHOMHbIE UCIILITAHUS CITYTHHKA.

CucreMHBIH NPOrpaMMHCT — 3TO pa3pabOTUYMK ONEPALMOHHOM CHUCTEMBI,
MPOrPaMMHBIX KOMITJIEKCOB, OOECHEUMBAIOIINX CIAKEHHYI0 paboTy KOMIIOHEHTOB
MUKpocryTHHKa. CHCTEeMHBId NporpaMMHucT pa3dupaeTcss C BBIOOPOM  s3BIKA
nporpammupoBanus (C g 3TOW BO3pAaCTHOM TpyYMIbl), ApXUTEKTYpod OOpPTOBOroO
MPOTPAMMHOTO OOECIEeUeHHs, Cpeoil pa3padOTKH, CIOCOOOM COOPKH, MPOIIKUBKU,
OTJIaJKU OOPTOBOIO MPOrpaMMHOTo odecrnedueHus. Heo0X0uMo BBITOJHUTH CAEAYIOIINE
BU/IbI padoT:

o CocTaBUTh 001N aNTOPUTM pabOThI BCEX CUCTEM, YCTAaHOBIEHHBIX Ha 00pTy KA;

o CocTaBUTh OAPOOHBIN aITOPUTM pabOThl CUCTEMbI OPUEHTALH, YCTaHOBICHHON
Ha KA;

o CocTaBUTh  MOAPOOHBIA  anrOpuT™M  pabOTBl  CHUCTEMBl  CTAOMIIM3AIUH,
ycTaHoBJIEeHHOM Ha KA;

o CocTaBUTh MNOAPOOHBIA  AJNTOPUTM  pabOTHl MOJIE3HOW  HArpy3Ku(LEenIeBOM
amnmnaparypsl), ycTaHOBIeHHOU Ha KA;

° CocTaBuTh MOAPOOHBIN aNTOPUTM pabOTHI CUCTEM, YCTaHOBIIEHHOM Ha KA;

o YcraHoBUTH TporpamMMmbl U JpaiiBepa s paOOThl ¢ CUCTEMaMHM M JaTYMKaAMU

KoHCTpykTOopa «OpOuKpadt» U3 KOMIUIEKTa MpOrpaMM, PEKOMEHAYEMBIX K
MCIIOJIb30BaHUIO

o HaIMCaTh U CKOMITMJIMPOBATH KOJBI IS MPOBEPKH BCEX CHUCTEM M JTaTYUKOB W3
coctaBa Habopa KOHCTpyKTOpa ciyTHuKa «OpouKpadt.

o Pa3zpaboTaTh KOABI KaJIUOPOBKH, TAPUPOBKH CHCTEM M JATYUKOB CITyTHUKA, JJIS
KOTOPBIX 3TO MPETyCMOTPEHO.

o [IpoBecT aBTOHOMHBIC WCIIBITAHUS BCEX CHCTEM, JaTYUKOB, YCTPOMCTB,

YCTaHaBJIMBAEMBbIX HA CITyTHUK.
e ~ | }

.......

T

Puc. 11. Oxno porpammsr [IYTI (GroundContrIX ) 1 oOpasel] MPOBEPKU Ma eTeTpa
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o [Ipu mpoBeneHN aBTOHOMHBIX UCIIBITAHUIA KaMephl TIOJIC3HOW HATPY3KU TOOUTHCS
HambOosee YeTKUX ToKa3aTeleld pe3KoCcTH M (POKYCHUpOBKH (HCCIEAYeTCS C MOMOIIBIO
MUPBI)

Heo0xomuMbIM yCIIOBHEM SIBIISIETCSI IEMOHCTPAIUS KOJUYIECTBA UTEPAIIi, MTOJTYICHHBIX
JTAHHBIX, 3HAYCHUN NTaTYNKOB (HampuMep, JJIsl JaTIMKa YTII0BOH CKOPOCTH - KOJMYECTBO
onmpocoB u yrioBas ckopocTh no ocaim OX, OY, OZ), Bo BpeMs HUCIOJHEHHS KOJa
porpaMMBbI Ha dKpaHe KoMiibtoTepa. [lo kaxaoMy BBITTOJIHEHHOMY MYHKTY MPOW3BECTH
(duKcaluio B 0T4eTE ¢ MOMoIIbI0 PrintScreen MoHuTOpa KOMITBIOTEPA.

Moayas D. U3rorosiienue, coopka, npoBepka padorocnocodoHoctu cucrem MKA.
Pa3paborka u oT/1agKa nporpaMMHoro koga padorst MKA
KoManaa y4acTHHKOB MNpOAODKAET pa3pabOTKy, COOpPKY M NPOBEPKY YACTH
PaAMO3JIEKTPOHHOTO 000PYI0BAHHUS:
- CICTEMBI PACKPBITHS U YIPABICHUS COJTHEYHBIMU MTaHEIIMHU
- CICTEMA yIPaBJICHUS OPUEHTALMEN COJIHEUHBIMHU MTAHEISIMU;
- CUCTEMBI JIOTIOJTHUTEIILHOTO SHEproodeceueHus (CTaOmIM3aTop HAMIPSHKCHUS ).
COopka, mpoBepka pabdOTOCIOCOOHOCTH OTACIBHBIX CHUCTEM JOMYCKAETCs BHE
YUCTON KOMHATBI U OCYIIECTBIISIETCS Ha pad0YeM CTOJIC PaIMOMOHTAXKHUKA.

CucreMHBI POrPAMMUCT NPOAOHKAET BHIIIOJHEHHUE 33JIlaHUs IO 00ECIIEUEHUIO
PabOTOCTIOCOOHOCTH CUCTEM U YCTPOIMCTB cOOMpaeMOi MOJEIN CITyTHUKA!
o Hcnonb3ys panee pa3paboTanHbiil o0t anroputm padotsl KA Ha opOuTe,
pa3zpabaThIBaeT MPOTPAMMHBIN KO/ JIJIi COBMECTHOW KOPPEKTHON U TIPABUILHOM PabOThHI
JNATYUKOB, CUCTEM, YCTPOKCTB, YCTaHaBIMBaeMbIX Ha KA.

o Pa3pabateiBaeT mporpaMMHBIN KO JJ1s1 MPOBEACHUS HYHKIIMOHATBHBIX UCTIBITAHUN
CIIyTHHKA, KOTOPBIE BXOASAT B COOTBETCTBYIOIINI MOJYJIb KOHKYPCHOTO 33a/IaHUA.
o Pe3ynpTarsl BEIMOTHEHUS 3a1aHUA 3aHOCATCA B [[pAIOKEHUST U'TOTOBOrO OTYETA

B BHJI€ CHUMKOB 3KpaHa, (pororpaduii, mpe3eHTaluu.

Moayab E. Coopka cnyTHHKA

[lepen cOopkoi cmyTHHKAa HEOOXOAMMO 3aKOHYUTH PaOOThI MO H3TOTOBJICHUIO
JIeTajel, y3JI0B, AJI€MEHTOB Ha CTaHKE JIa3epHOW pe3ku MU medatd Ha 3D mpuHTEepax.
KaGenu u kryThl cOpMUPOBAHBI, TPOMAPKUPOBAHBI, TPOBEPEHBI TECTEPOM, BXOSAIINM B
KOMIUIEKT Habopa-koHCTpykTOopa «OpouKpadt». CobOpana cuctema KperjieHHUsS
COJIHEUHBIX OaTapen.

[Tocrne BbIMOTHEHMSI MPEABITYIIIUX MOy e HaUnHAeTCsl COOpKa anmnapara, JJis Yero
paboTa MepeHOoCUTCs B YCIOBHO YUCTYIO KOMHATY (KOMHATa ¢ OrpaHUYEHHUEM JIOCTYIa U
TpeOoBaHUEM COOMIONATh MpaBuia pabOT M HAXOXKACHHWS B YUCTOW KOMHATE Kiacca
100000). Bce neobOxoaumble MNpUOOPHI, KOHCTPYKTUB, KpEMEX, HWHCTPYMEHT U
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BCIIOMOTaTeJIbHAsI OCHACTKA 3aHOCSTCS B YUCTYIO KOMHATY. 37I€Ch CITyTHUK COOMpaeTcs Ha
CTOJIE B COOTBETCTBUU C PaHEE pa3pabOTaHHON MOJETBIO (CO2NACHO MEXHOI02UYeCcKOU
Kkapmol cOopru™).
DKcrepTaMy OLICHUBAETCS:

o [IpaBuibHOCTh (UHANBHON COOpPKM ammapara M COOTBETCTBHE C paHee
paspabotannoit 3D mojenbio.

o Hanuuue ¢aitnoB pa3paboTaHHOW MEeYaTHOM MIIaThl cTaOWIM3aTopa HaNpsHKEHUSIB
cnenuanuupoBanHoM I10.

o CooTBeTcTBUE KaOEIbHOM CeTH JOKYMEHTAIIUH.

o XoMyToOBKa KabenpHOI ceTH K koprycy KA

o Hannune KOHTPOBOYHOM IPOBOJOKM Ha PE3bOOBBIX COEAMHEHUAX KPEIJICHUS

MaxoBuKka K kopnycy KA B Hy)KHOM Ui 3TOrO HalpaBJIEHUH, OTCYTCTBHE MPOBUCAHHUS
KOHTPOBOYHOI MPOBOJIOKH U HE 3aTSHYTHIX PE3bOOBBIX COCTUHEHUM.

[T =20
A ]

Puc. 12. IIpumep KOHTPOBKH pe3b00BOTO COSTUHEHUS.

o Hcnonp3oBanne 3a3eMIISIONINX OpaciieToB, 3alIUTHBIX OYKOB, XaJlaTOB, IIATIOYEK,
OaxuJ, mepyaTox.

. KoHTposbHOE B3BEMIMBAaHUE TOTOBOTO U3/IEIHS

o 3anonuenue [IprioKeHusInTOroBoro oT4eTa

Hror: CnyTHUK coOpaH, MPOBEPEH, CTOMT B «UYMUCTOM KOMHATe» B OXHAAHUU dTara
ITPOBEICHMS KOMIUIEKCHBIX UCITBITAHUI HAa CTEHJIE MTOJIyHATypHOTO MOJIEIMPOBAHUS.

Monayas F. Ilonrynarypubie ucnbiTanus KA.
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CryTHUK BBIHOCSIT U3 YHCTOM KOMHATBI U YCTAHABIMBAIOT HA CTEH/ IMOJIYHATYPHBIX
UCIIBITaHU, IOKA HETIOABUKHO.

['pynmoil 3KCHepToB BU3YaJbHO MPOBOAMTCS MEPBBIA OCMOTP COOpPaHHOIO
KOCMHUYECKOr0 armaparta Ha NpeIMeT OTCYTCTBHS MEXAHMYECKUX IOBPEXKICHUN H
TOTOBHOCTH K ()yHKITMOHAJIbHBIM UCTIBITAHUAM. [lepBoe BKIIIOUEHNECOOPAHHOTO CITyTHHKA
KOHKypCaHTaM MPOBOAUTH TOJBKO B MPUCYTCTBUU HKCIEPTOBHA a3POJAMHAMHYECKOM
CTEH/E!

o MPOBEPAIOT OaJTaHCHUPOBKY MakKeTa Ha a’poAMHAMUYECKOM IOJBECE: €CIlu
MOJIO)KEHUE IIEHTpa MacC BbIIIE IIEHTpa BpAIEHHUSA, [Jajblle HUCIbITAaHUS Ha
a’POJMHAMUYECKOM MOJIBECE MOXKHO HE MPOBOANUTh. CIYTHUK MOJJIEKUT KOPPEKTHPOBKE
0 IIEHTPY Macc U (win) cOOpKe MO HOBOWM MOJIETIH;

o NEpBOE BKJIIOYEHUE COOPAHHOIO amnmapara — MpPOBEpPKa MOJAYM HAINPSKEHUS
nutanusa ot COII B O0OpTOBYIO ceTh CIyTHHKA (HANpsHKEHUE HA MHAUKaTope Ooisee 7,5
Bombr);

[Tocne nomycka rpymnmnoi 3kcnepToB K (yHKIMOHATBHBIM UCIIBITAHUAM BBITIOJIHSIET
MOILIarOBO€ TECTHUPOBAHUE BCEX OOPTOBBIX MPUOOPOB B COCTABE MAKETa, HCIOJB3YS
pa3zpabotanHoe UM «cteHgoBoe» [1O. Jlamee B ammapare TECTHPYIOT CJEAYIOLIUE
AJIEMEHTHI 110 3aJI0KEHHON POrPaMMUCTOM LUKIIOTPaMMe pabOThI:

MaXOBUKH

nepenarunku BU u YKB

npueMHrku BY n YKB

Kamepy

COJIHEYHBIE JaTYUKU

JaTYUK YIJIOBOM CKOPOCTH

MarHuTOMETP

JOTIOJTHUTENBHBIE CUCTEMBI U YCTPOUCTBA

3aMOJHEHUE COOTBETCTBYIOLIMX MYHKTOB [IpHiiokeHust UTOrOBOro oTyeTa

HeoOxoaumbIM  yCclOBUEM  SBIISETCA JAEMOHCTpallUsl KOJMYECTBA HTEpalUid,
MOJIYYEHHBIX TAHHBIX, 3HAUCHUW JATYUKOB (HApUMeEp, U1l JaTYMKa YTI0BOM CKOPOCTH -
KOJIMYECTBO OMPOCOB U yrioBas ckopocth 1o ocsim OX, OY, OZ), Bo Bpems UCTIOTHEHUS
KOJa MpOrpaMMbl Ha JKpaHe KommbroTepa. 1lo KakIoMy BBIIIOJIHEHHOMY ITYHKTY
MPOU3BECTU (PUKCAIUIO B OTYETE C MOMOIIbIO PrintScreen MOHUTOpa KOMIIbIOTEPA.

Moayas G. Penienue nesieBoi 3agaum.

[Ipy BBIIOHEHUH MOMAYJS CHCTEMHBIH NPOrPaMMMCT TPOIIMBAET Ha OOpT
MporpaMMbl, HAITMCAHHBIE UM PaHEE W MPEIOCTABISET dKCIEPTaM K OLIEHKE MCIIBITAHUS
KOCMHMYECKOI0 anmnapara Ha adpOJAMHAMUYECKOM CTEHJIE WJIA HA MOJIBECE:

o PackpyunBaHue Kopityca amnmnapara U3 HelOJBUKHOT'O MOJIOKEHHUS BIEBO (110 XO1y
4acOBOM CTPEJIKH) U BpPaIllEHUE C MOCTOSTHHOM YIJI0BOUM CKOPOCTHIO
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o PackpyunBaHue KOpIyca anmapara U3 HEIOJBUKHOTO TIOJIOKEHHS BIIPaBO (MPOTUB
X0/1a YaCOBOM CTPEJIKM) U BPALIEHUE C OCTOSTHHOM YIJIOBOM CKOPOCTHEO
o [ToBOpOT criyTHHKA U3 HEMOABHKHOTO COCTOSIHMSI Ha 3aJJaHHBIN YT oJl
o Crabunu3anys CIyTHUKA U 337aHHbIE B JeHb C-2 3HAUeHHUs BPEMEHU U TOYHOCTHU
yAeprKaHus KopIlyca anmnapara.
o Bxiro4yaroT MMHUTaTOp MarHATHOTO TOJs  3€MJIM, MPOBEPSIOT TOYHOCTh
ONpEJENIEHHS YIJIa 10 MArHUTOMETPY;
o BBITTONHSIOT OPUEHTALMIO CIIyTHUKA MO MAarHUTOMETPY Ha MOABECE C MOMOILBIO

MMUTATOpPa MarHUTHOT'O MOJisg 3eMJIM MO HECKOJbKUM yriaM. KoinuecTBo yriioB u ux
3HAYCHUS ONpeaAeistoTes B ieHb C-2

o BxirodaroT TPOXKEKTOP M KOHTPOJMPYIOT TMPABUIBHOCTh PEAKIIMU CHCTEMBI
VOpaBJICHUS HAa  HWCTOYHUK CBeTa (JODKEH HayaTh  pa3BOpayuMBaThCA  Ha
a’POAMHAMUYCCKOM TIOJIBECE B HYKHYIO CTOPOHY C HCIOJb30BaHMEM MaXOBHKA WIIH
MaxOBHUKOB) 10 HECKOJIBKUM yTiIaM. KonudecTBO yriioB W MX 3HAUCHUS OMPEACIIIIOTCS B
nenp C-2

o PaGoTy OOpTOBOW CHCTEMBI YMPABICHUS IO IUKIOTpaMMe: CTaOWIH3aIus,
opueHTanus, potorpadupoBanue, nepeaady dororpaduu Ha 3emiro B LleHTp ynpaBineHus
moieToMm. [lomHBIE TepedeHb 3aJad M IOCIAEAOBATEIBHOCTh WX  BBIIOJHCHUS
ompenenstores B aeHb C-2.

o PaboTy JOMOTHUTENBHBIX CUCTEM U YCTPOMCTB, MOJKIIOUEHHBIX K CITYTHUKY

o PaboTy cucteMbl paCKpbITHS U MOBOPOTA COJIHEUHBIX MaHeIeH

o PaboTy cucteMsl ynpaBiaeHUs OBOPOTOM COJIHEUHBIX TTaHeen

o KauectBo wu300pakeHUsi, TMOJYYEHHOTO C KaMepbl: OpHUEHTAIUsl, YETKOCTh
(uccnemyeTcs pu oMory MupsI — [Ipunoxenue Ned)

e Yucno nzobpakeHui, MoJydeHHBIX 32 33JJaHHbIA HTHTEPBAJ BpeMEeHU (UM 33JJaHHOE

KOJIMYECTBO U300paKEHMIN)

HeoOxoaumbIM  yCIOBUEM  SIBIISIETCS JIEMOHCTpAlMsl KOJIMYECTBA HWTEpaLUH,
MOJIyYEHHBIX JaHHbBIX, 3HAYEHUH TaTYMKOB (HaIIpUMeEp, AJIsl AaTYUKaA YTI0BOM CKOPOCTH -
KOJIMYECTBO OIPOCOB U yTIIOBast CKOpocTh 10 ocsim OX, OY, OZ), Bo BpeMs UCTIOTHEHUS
KOJla MPOTrpaMMBbl Ha dKpaHe KOMIIbIOTEPA, IEHTPaJIbHOM MOHUTOPE B 30HE UCTIBITAHHI.

OKcnepThl KOHTPOJIUPYIOT KaueCTBO OaTaHCUPOBKU MaKeTa Ha adpOAMHAMUYECKOM
MOJIBECE; TOYHOCTh HU3MEPSEMBIX BEJIMYMH IIyTEM CpPaBHEHUS C O3TaJOHaMU;
KOJIMYECTBEHHbIE W KayeCTBEHHbIE MapaMeTpbl pPadOThl CHCTEMBI YIpaBJICHHUS
(ObICTpOAEHCTBHE, TOYHOCTBH), KAYECTBO M OOBEM IMOJYYEHHBIX C «OOpTa» JaHHBIX
KaMephbl.

Moayas H. Opranmsanus padbodero mecra. bepe:kianBoe nmpou3BoacTBO.
Cobaronenne npasua Th u OT.
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JlokyMeHTarusi opopmiisieTcss yuaCTHUKaMU B TIPOIECCE BBIOJIHEHUSI pabOThI, OT
€€ KayecTBa 3aBHCUT, TOMMET JIU CTOPOHHMI HAOIIOAATENh, 324eM CO3/IaH TOT WM UHON
JOKYMEHT U TIPUTOJICH JIU JJIsl JanbHeliel paboTel. JI1000i TOKyMEHT JOKEH WMETh
Ha3BaHUE, aBTOPOB, ATy CO3JaHusl, BEPCHIO, OTJIaBJIEHNE, HyMepauuto ctpanuil. [1o cyTu,
OH JIOJKEH BKJIIOYaTh BBEJEHUE, TOCTAHOBKY 3aJa4l, X0OJ1 SKCIIEPUMEHTA, UUTIOCTPALIH,
BBIBO/IbI, 3aKJIFOUEHUE U CIIUCOK JIUTEPATOPBI, XOTA B KAXKJOM KOHKPETHOM CIIy4ae COCTaB
OTJIABJICHUS] MOKET Pa3InyaThCs.

HemanoBaxHyi0 poib HIpaeT BHEIPEHHE B TIPOLIECC BBIMOJHEHUS pPadOThI
NPUHIIMIIOB OEpeXJIMBOTO TMPOU3BOJICTBA, T.€. BOBJICYCHHE YYACTHUKOB B IIPOIIECC
ONTUMH3ALMU padOYero MPOCTPAHCTBA C IEJIbI0 MUHUMHU3ALUU 3aTPaT U MaKCUMaIbHOU
OpUEHTAllMM Ha pe3yibTaT. DKCIEPTaMH OLIEHMBAETCS TaKKe IJIaHUPOBKa paboudero
MEeCTa, TO €CThb palMOHAIbHOE MPOCTPAHCTBEHHOE pPAa3MEIIEHUE BCEX 3JIEMEHTOB
000pyI0BaHUsl, TEXHOJOTUYECKOW M OPraHU3allMOHHON OCHACTKH, MHBEHTAps, KOTOPbIE
00ecreynBaoT 3KOHOMHOE UCII0JIb30BaHUE MaTeEpHalla, peCypcoB, 0€30M1aCHOCTH TpyAa.

KynpTypa mnpou3BOJACTBA  NOAPA3yMEBAET  IYHKTYaJIbHOCTh, IPABHIIBHOE
HCII0JIb30BaHUE UHCTPYMEHTA, SKOHOMHOE PacX0JO0BaHUE PECYPCOB U MaTepuana, padboTy
B MHAMBUAYAJbHBIX CPEJCTBAX 3alUTHl (Xanarax, B MEpYaTKax, C pecrnuparopamu, B
O0axmiax) U ¢ 3a3eMJICHHEM (KOrja 3TO HEOOXOJMMO), YUCTOTY M MOPSAJIOK Ha paboueM
MECTe.

[Ton opranuszanueil paboyero Mecra IMOHUMAETCS KOMIUIEKC MEpPONPUATHUH,
HAIpaBJICHHBIX Ha CO3JaHHe Ha paboyeM MecTe HEOOXOJUMBIX YCIOBUH AJis
BBICOKOIIPOU3BOIUTEIBHOTO TPY/a, Ha IOBBIIIEHUE €r0 COAEPKATEIBHOCTH M OXpaHy
3I0pOBbSl Y4acTHHUKOB. KaxaoMy ujieHy KOMaHAbl HEOOXOJMMO TaK OpraHHU30BaTh
pabouee mpoCcTPaHCTBO, YTOOBI KOM(MOPTHO OBIIIO KAKIOMY. DTH YCIOBHS TPyAa TOJKHBI
MMETh PpAIlMOHAIBHYIO IIJITAHUPOBKY M OecriepeOOMHOE BBIMOJHEHUE CIICIYIOMINX
(GyHKUMIA:

- KoHCTpYKTOD - MPOEKTUPOBILKK

- PaiMO3IEKTPOHIIIMK - CXEMOTEXHUK

- CHUCTEMHBIN NPOrpaAMMUCT

- Cnecapb-coopuimk KA

4. KPUTEPUHU OLUIEHKHA

B nmaHHOM pasnene ompenelieHbl KPUTEPUH OIICHKH M KOJIMYECTBO HAUYMCIISIEMBIX
OammoB (cyneiickue W OOBEKTHBHBIC) Tabmuma 2. OOmee KOJM4ecTBO OalioB
3a/IaHUS/MOJTYJIS TIO BCEM KpUTEpUsIM OIleHKH cocTanisier 100.

Tabmuna 2.
Paznen | Kpurepuit Orenkn
Cyneiickast OO0BeKTUBHAS Oo6mas
A | 3D-npoekTrpoBaHUE 0 15 15
KOMIIOHOBKH KA
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B Pa3zpaboTka TexHoIOTHIeCKOU
KapThbl COOpKHU

. 0 10 10
(GYHKITMOHATTEHON MOJICITH
KOCMHUYECKOTO armapara.
Pa3paboTka 1 IpoeKTUPOBaHUE
MIEYATHBIX TUTAT OT/ICTBHBIX

cucteMm KA.

C |IIporpaMMupoBaHHE TaTYHKOB, 0 15 15
CUCTEM, LIEJIEBOW anmnapaTyphl.
ABTOHOMHBIC UCTIBITAHUS
CITyTHHUKA.

D Uzrorosnenune, cOopka, 0 10 10
MpoBEpKa pabOTOCHOCOOHOCTH
cucteM MKA. PazpaboTka u

OTJIaJIKa IPOrpaMMHOT0 KOja
pabotet MKA

E | Cbopka cryTHUKA 10 10

F | [TonyHatypHble ucnbitanus KA. 17 17

G Pemienue ueneBoi 3a1aun. 18 18

o o o o

H bepexnrBoe mpon3BoOaCTBO.
Cobmonenue Th u OT.
Opranuzaiust pabo4ero Mecra

Utoro = 0 100 100
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5. TPUJIOKEHUSA K KOHKYPCHOMY 3AJIAHUIO

HNPUJIOXKEHUE 1
JlaHHBIE 3aNI0JIHAIOTCS M YTBEPKIAI0TCA 3KcnepTraMu B ieHb C-2 B kauectBe 30%
m3menenus K3
CxeMa B3aHMHOI0 PacnoJioKeHus HCKycCTBeHHOro cnyruuka 3emun (UC3),
MeCTa CbEMKH U YIJIOB BBICTABJICHUSI MMUTATOPA COJTHLA
1. Mcrionp30BaHME MAarHUTHOM paMKHU

MmuTaTop conHua Mmutatop 3emnu

Mopaens UC3

A

o - - - -

Ocb nepeceveHua Li.M. NC3, kamepbl, 3emaun

Puc.1.1 — CxeMa ncnonb30BaHusI MArHUTHON paMKH

[lpumep 3amanmst st yraoB ycTaHoBkM wumurtatopa ComHia (yroa Mexmy
NEPICHIUKYIAPOM K UMHUTATOpy 3eMid U 1.T. umuTatopa ConHIIa B BEpUIMHE B II.M.
CIYyTHUKA, KaMepa HalpaBlieHa HA UMUTATOP 3E€MJIH, OCh BPAIllEHUSI COTHEYHBIX MaHEeTe
— NEPHEeHANKYJIIPHA HOPMAJIU K 3eMJIe):

1. Yroa AOC pasen 0° (+10°...-10°)

2. Yron AOC paBen 54° (+10°...-10°)

3. Yron AOC pasen 300° (+10°...-10°)
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Ipuioxenue 2
MoaenupoBanue kopnyca KA:

MonenupoBanre HEOOXOAMMO BBINIOJIHUTH MO MMEIOILEMYcs I1a0iaoHy (00pasiry)
koprnyca KA — npaBuiIbHOTO BOCBMUYTOJBHUKA C CPETHEH MOJKON ¢ YIETOM yBEIUYCHUS
IIUPUHBI OOKOBOM CTEHKM HA MM W BHECEHHEM COOTBETCTBYIOIIMX W3MEHEHUU B
KOHCTPYKIIHIO Kopryca KA m1st mociaeayromiero n3roToBJIeHUs Ha CTaHKE JJa3epHON PE3KHU.

1. BepxHee ocHoBanue -1 mt

2. Cpennsis nojka — 1 mr

3. Hmxnee ocHoBaHue — | it

4. bokoBas CTeHKa — § T

5. Pe3p00BOE coeuHeHre — BUHT + miaii0a + raika.

MopenupoBaHue 3JIEMEHTOB CUCTEMbI PACKPBITHS, TOBOPOTA COJHEUHBIX MaHENEeH,
KPEIUICHUSI CUCTEM M JaTYMKOB CIIYTHHKA C MOCIEAYIOUIMM H3TOTOBJIeHHEM Ha 3D
MPUHTEPAX:

1. Yronok mis KpeniaeHus 1o KOJIu4ecTBY OTBEPCTUN KPETUICHUS.

2. Cucrema KperuieHrs COJTHEYHBIX MTaHENEH.

3. Cucrema kpemienus peseppHoit COII, Arduino Shield, pene nis moakmrodeHus
YCTpOMCTBA /ISl IEPEKUTAHUSI HUTU CUCTEMBI packpbiBanus CI1.

4. IToAIIMITHUK a3pOAMHAMHUYECKOTO MOBECA.

5. Ilocanoynas nmaHenb AJs MOJUIMITHAKA a3POJIMHAMUYECKOTO MOJIBECA.

Cucrema pe3epBHOIO NUTAHUSA:

- [TapameTpsi crabunuzatopa HanpspkeHus: UBx = 14...36 B; Ussix = 8,8 B; IBbIx
=1,5A;

- PaccuuTath miomnaaer paauatopa sl OXJaxAECHUsS MUKPOCXEMbI CTabMIIM3aTOpa
HaIPSKCHUS;

- PaccuuTath CONMpPOTUBIEHUE TOKOOTPAHUYUBAIOIIETO PE3UCTOPA JIJIsi CBETOIUOA
AJI307

- [loaxmtounts nepenatyuk Arduino 433mI'11 B kauecTBE Harpy3KH K COJTHEUHBIM
MaHeJIsIM U B 33JIaHHOM NIPOTpaMMHOM OpHEHTAIINH TepeaaTh coodmenne «Solar panels
are correct!”. [IpuHATH cooOIIeHNE HA TPUEMHHUK.

Pa3mep paGouero moJsisi 000py10BaHusi, IPUMEHSIEMOT0 B U3TOTOBJICHUM
xopmyca KA:

- Pabouee mone 3D npunTepos — 180X 180 mm

- Pabouee mone cranka jist nazepHoit pesku — 600X400 mm

- PaGouee none ¢ppezeproro cranka — 100X100 mm
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[Ipunoxenue Ne3.
HNToroBpiii 0TYET 0 NPOBEACHUH COPEBHOBAHMI

Hazpanue yeMnuoHara:

Pabouee mecto No

Pacnpenenenne poneit y4aCTHUKOB B KOMaH/JIE:

JlaTa Mecto npoBeaeHUS

l. Otuer o pa3padoTke 60PTOBOIl KabeJIbHOM CeTH
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[{ens: pa3zpaboTka OOpTOBOI KaOEIHHOU CETH CITyTHUKA
1. Kaptunka: Print Screen, crmoco0 Mex0I09HOTO COSAMHEHUS
2. Yeptex: pacmaiika kabemns (pacliMHOBKA)
3. YUeptex: [IpuHnmnuanpHas cxema COeMHEHHUN OJIOKOB, ¢ 0003HaYCHHEM
HOMEpaMH KaOeJIbHBIX MEPEX0/I0B, a TAK)KE HOMEPOB OJIOKOB.
4. Tabnmuna 1UH KaOETbHBIX TIEPEX0I0B i COSTUHEHUH

Ne HaunmenoBanue coequuasieMbIx 010koB | Jlnmua B 3D- | JlimHa ¢
nuieida | (IaTIMKOB) OTHUM HUTCH(POM MOJIENIA, MM | JOIIYCKOM, MM
1.

2.

n

Il. H3roroBiieHune kadesieil u mu1ei(oB.
1. ®oTo: maiika kabens, pe3yiabTaT
2. ®oTo: 00KUMKa HUIEH(POB, pe3yabTaT
3. O6uras macca Bcex e (oB U MpoBOJIOB, I'PaMM

I11.  Otuer o npoBenenun 3D-npoekTUPOBaAHNS CIIYTHUKA

LI@JIBZ BBIIIOJIHUTE KOMITIOHOBKY CITYTHHKA, ONCHUTL €0 MaCCOBO-MHECPIHUOHHBIC
XapaKTCPUCTUKHU

1. Kaprtunka: oOuiuii Buj MyTHUKA, KAPTUHKA B U30METPHUH, TIOJI0KEHHE KaMepbl

2. Kaprtunka: oOuuii BUJ| COyTHHUKA C YKa3aHUEM MPUOOPOB CTPEIKAMH,

3. Kaptunka: ykazaHue CBSI3aHHBIX OCEW CHUCTEM KOOPJAMUHAT C IEHTOM B IIEHTPE Macc

4. Kaptunka: PrintScreen ¢ nmporpaMMbl MOJICIMPOBAHUS ¢ TAOJMYKON MaCcCOBBIC
XapaKTEPUCTUKH.

S.

IV. Pacuer macchl annmapara

1. Macca anmnapara no 3D moznenu, r

2. PeanbHas macca ammapara (C y4eToM Macchl Iuielos), T

3. OO6mias moma b BHENTHEN MTOBEPXHOCTH KOHCTPYKIIMU MM”2
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4. Tabnuia B3BELIMBaHUS JeTajdei KOHCTPYKIIMH, TaTYUKOB, y3J10B, cucteM KA,

MoJ[Beca U TPAHCTIOPTUPOBKH.

Ne | HammenoBanue neranu ninu Bec, rpamm [Ipumeuanue
YCTPOWCTBA
BriBos:
V.  Ortuer 0 pa3paboTKe AJropuTMa CTAOMIN3ALMHU

[lenb: pa3paboTKa alropuT™Ma CTa0MIN3aIK CITyTHUKA

1. 3adem HyXE€H aJITCOPUTM: OIMCAHNE

Copyright © Coro3 «Bopmackuimic Poccus»
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2. Kaptunka: npuHIUNHaIbHAsS OJIOK cxema padoThl (aJITOpPUTM)
OO6mmit anroput™m padboTel KA Ha opOUTE TOJDKEH BKIIOYATh B CEOSI:

- AJITCOPUTM paOOThI CUCTEMBI cTabmm3anuu KA

- aJITOPUTM palbOThI cUCTEMBI opueHTaruu KA

- aJITOPUTM paOOThI PACKPBITHSI COTHEUHBIX maHenen KA

- aJITOPUTM pabOTHI Mosie3HOM Harpy3ku KA

N
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Russia

Howmep narunka

Ochb crmyTHHKA

OpuenTanus

[Ipumeuanus

1

2
3
4

3. Ta6HI/IHaI PaCIIOJIOKCHUC U3MCPUTCIIBHBIX ocen MAarouToMcETpa

Ocp naTumka

Och cryTHHKA

[Ipumeyanus

X

Y

Z

4. Tabnuna: pacrmojoKeHUE U3MEPUTEIBHBIX OCEH JaTYMKa YIIIOBBIX CKOPOCTEH

Ocp narumnka Och cryTHHKA [Ipumeuanus
X
Y
Z
VI. Ortuer o pa3paboTke NPpOrpaMMHOI0 Ko/A.

1. Kaprtunka:PrintScreen:

Copyright © Coro3 «Bopmackuimic Poccus»

[IporpamMHbIi KOA

I/IH)KeHepI/IH KOCMHUYECCKHUX CUCTEM

24



N
worldskills
Russia
VIl. Ortuer 0 cOOpKe cCIyTHUKA

Heab: cOopka U TecTUPOBAHHUE OOPTOBBIX CUCTEM

1. Kaptuaka: PrintScreen: codpanHslii CITyTHUK
2. Tabnuiia cOOTBETCTBUSA YCTaHOBKH MpruOopoB 3 D-monenu

Homep |Ha3Banue CootBeTcTBHE [Iprmeuanus

(Ha, uer)

Tabnuia mpoBepku pabOTOCTIOCOOHOCTH CUCTEM

Howmep |Ha3Banue Pesynbrar  |[Ipumedanus (mokazaHus
(da, Her) JATUYUKOB)
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Copyright © Coro3 «Bopmackuimic Poccus» Nmxenepust KOCMUYECKUX CHCTEM 28



