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1. ®OPMbI YUACTUS B KOHKYPCE

Komananpiii KoHKYpC — 3 denoBeka B KkomaHae. He 3ampemaercs KOHKypcaHTaM
OJIHOM KOMaH/bl paboTaTh BMECTE HAaJl BBINOJIHEHHUEM BCEr0 KOHKYPCHOTO 3aJaHMs.
OO61uieHre MeXly KoMaHAaMi Ha KOHKYPCHOM TUIOMIAAKE HE JOMYCKAETCs.

2. 3AJIAHUE JUISI KOHKYPCA

OO0mue TpeGOBaHUA:

YyacTHUKaM IpeaiaraeTcs BHITOJIHUTh KOHKYPCHOE 33JlaHue - pa3paboTaTh MPOEKT
MaJjioro KOCMUYECKOTO armapara - uickyccrBeHHoro cnytauka 3emuiu (MC3), cnocoOHOTO
BBITIOJIHSATH Ppa3IMYHbIC II€JIEBbIe 3a7aud. B mpoliecce MpoOBEJCHUS COPEBHOBAHUS
KOHKYpCaHTaM HEOO0XO0UMO BBITIOJHUTH 3D-Mo/1e1h, U3TrOTOBUTH KOPITYC (OMIIMOHAIBHO
- €r0 COCTAaBIIONINE) U pa3paboTaTh YacTh SJIEKTPOHHOTO 000PYAOBaHUs, OCYIIECTBUTH
cOOpKy (HYHKIIMOHAJIBLHOTO MakKeTa W MPOBECTH OCHOBHBIE TMOJyHATYPHBIC HCIBITAHUS,
BBITIOJTHUB HH)KCHEPHBIC pACUEThI U POBECTH UMHUTAITMOHHOE MoaenupoBanue KA.

Taxke OHHM BBIMOJHSIIOT IPOTPAMMHUPOBAHKE OOPTOBOTO KOMITBIOTEpA IS
oOecriedyeHns 1ENeBOW 3amaun. B Xome cOpeBHOBaHWN KOHKYPCAHTHI OCYIIECTBISIOT
pa3paboOTKy U COOPKY JIEKTPOHHBIX YCTPOWCTB, TPACCHPOBKY IIIaT, MMAWKY, BBITTOIHSIOT
paboThl HAa CTaHKe JIa3epHOI pe3ku u nedats Ha 3D mpunTepe, pacuemsi Ha npouHocme,
meniosvle pacuemol (*).

Ve crnpoeKkTUpOBaHHAs MOJIENb CIIyTHHKA COOMpaeTcs KOMaHJIOM B YCIOBHO
YUCTOM KOMHATE C COOJIIOJICHHEM TMpaBUJl pabOThl M HAXOXKICHUS B HEW, HCHOIB3YS
JI€TaIM, CUCTEMBbI, YCTPOIMCTBA, AJIIEMEHTHl KPEIUICHHUS, U3TOTOBJICHHBIE COOCTBEHHBIMU
CWJIaMH, a TaKXXe CTaHJApPTHBIE KOMIIOHEHTBI, MPUMEPOM KOTOPBIX MOTYT CIY>XHUTh
KOMITOHEHTHI, BXOJSIIHME B COCTaB Habopa KOHCTpykTropa cmyTHuka «OpOuKpadty.
Onucanue crangaptTHoro Habopa komnoHeHT «OpOuKpad1», U3 KoTOphIX coOupaercs
CIYTHHK, TIpeJicTaBjIeHo 31ech: http://orbicraft.sputnix.ru/doku.php
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Puc. 2. O6muit Bua Habopa KkoHCTpyKTOpa «OpOukpad ™

Jlasiee B OMMCaHWU MO YMOJIYAHHUIO MOJPAa3yMEBACTCsS HATUuUWe Habopa KOHCTPYKTOPA
cnytHuka «OpouKpadty.

CoOpaHHBIf anmapar JOJDKeH INPOWTH WCHBITAaHUS Ha CIEIHATbHOM CTEHJE
MOJYHATypHOTO MOJCIHPOBAHMS U TIOATBEPAUTH CBOIO pabOTOCIIOCOOHOCTL. Bo3MokHOE
OIMMCAHUE CTEHJ/Ia, B COCTABE KOTOPOTO JIOJDKHBI OBITH MPOBEJCHBI MCIIBITAHHUS MAaKeTa,
IPUBOUTCS 37€Ch: hitp://sputnix.ru .

- —
Puc. 3. UmuTtaTop MarHuTHOTO MOJIA 3€MJIU € a3poarnHaMuyeckuM noasecoM u [TYUT

Puc. 4. MarautHast pamka (MMATATOP MarHUTHOTO MOJIA 3€MJIU) C TTOABECOM, UMUTATOP
3emuin, umutarop ConHna
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B wnrore co3ganHas yyacTHUKaMH COPEBHOBAaHUN MH)KEHEPHAs MOJEIIb KOCMUYECKOTO
anmnapara JA0JDKHa ObITh MAaKCHUMAJIBHO MPUOJIMIKEHA K PEabHO 3aIlyCKaeMbIM Ha OpOUTY
MOJEIIAM, IPOUTH HA3EMHBIE UCTIBITAHHUS.

Konkypcantam HeoOxoaumo obOecrneuuTh mnonydeHue LleHTpamu ympaBieHus
nosetoM (L[YII) makcumManbHO OnepaTUBHO, T.€. B MAKCUMAJIbHO KOPOTKOE BpeMs, Kak
MO’KHO OOJIBIIET0 KOJIMYECTBA KAUECTBEHHBIX M300paKEHUI 3aJJaHHBIX reorpapuuecKux
o0jacTell B TEUEHUE aKTUBHOI'O CpOKa cyliecTBoBaHUS KA, mpu 3TOM CIyTHHMK J1OJIKEH
MaKCHUMAaJbHO BBIIOJIHUTH [TOCTABJICHHBIE IIEPE]l HUM 331a4u.

OneHka IpOU3BOAUTCS YJICHAMH JKIOPH — SKCIIEPTAMU HAa KOHKYPCHOM IIJIOIIAJIKE,

JNONYIICHHBIMUA K OLIEHKE, KaK B OTHOILCHUHU BBINIOJIHEHUS 3a1aHUsA B MOJYJIE, TaK U B
OTHONICHUH TMPOLIecCa BRIMOIHEHUSI KOHKYPCHOM paOoThl. Ecnu y4acTHHK KOHKypca He
BBIMIOJIHSET TPeOOBAHUS TEXHHKUM O€30MAaCHOCTH, MOJBEPraeT OMacHOCTH ceOs Wi
JIPYTrUX KOHKYPCAHTOB, TAKOM YYaCTHUK MOXET OBITh OTCTPAHEH OT KOHKYypCa.

KoHkypcHOE 3aaHue AOJDKHO BBINOJHATHCA MO MoAyJsiM. [Ipu BbIIOJIHEHUH
KOHKYPCHOTO 3aJjaHsi HEOOXOAMMO HCIOJIb30BaTh JOIOJHUTEIbHYIO MH(OPMALUIO U
naHHble, yka3aHHble B [IpunoxkeHusax Ne 2-6, m3MEHEHUS B KOTOpPBIE BHOCSTCA M
YTBEPKIAKOTCS 3KCnepTaMu B JieHb C-2 B 1aThl IPOBeAEHU YeMnoHaTa. OLeHKa TaKkxke
MIPOUCXOAUT 110 PE3YJIBTATAM BBIIOJHEHUS MOIYJIA.

3. MOAYJIA 3AJAHUA U HEOBXO/JINUMOE BPEMA

Monynu u Bpemsi cBeicHbI B Tabiuile 1

Tabnuna 1.
Ne Bpewms
/ HanMeHnoBanue Moays Pabouee Bpemst Ha
n/n
3a/laHue

1 | Moayns 1. 3D-npoektupoBanue komnoHoBku KA.

Moayns 2. Umutanmonnoe monenupoanve KA B

[1O SX Modeler. Pacuet sneprobananca Ha 0opTy. C19.00-13.00 4 qaca

Monayns 3. IlpoBepka wu mporpammupoBanue | C1 14.00-18.00 |4 yaca

natyukoB, cucteM KA, ueneBoil anmapaTypsl.
ABTOHOMHBIE HCIBITAHUA JATYUKOB U CHUCTEM

CITyTHUKA.
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2 | Monynb 4. Pa3paboTka U oTiaaKa MpOrpaMMHOTO 4 qaca
KoJa TOJIHOM  mukiorpamMmbl  paboTtel KA. Agaca
Hsrorosienue, cOopka, poBepKa €29.00-13.00
paboTocrnocobHocTu cucteM KA. C2 14.00-18.00
Mopyne 5. COopka criiyTHHKa
3 |Mogyns 6. [TonyHnarypnsie uctbiTanust KA. (C39.00-13.00 4 gaca

M 7.P 7 :
OﬂyJII) CIICHUC LICJIICBOU 3aa4N C3 14-00_15.00 1 gaca

4 |Mopayinb 8. OuieHKa CTOUMOCTH MPOEKTA.

bepexnnBoe npou3BOICTBO.
C3 15.00-16.00 1 gac
Mopyne 9. Cobmonenne Th u OT. Opranuzarus

pabodero Mecta

[lepen  BBIIOMHEHHWEM  KOHKYPCHOTO  3a/JlaHUSl  HEOOXOJHMMO  BBIMOJHUTH
MJIJAHUPOBAHUE BCEX MPOU3BOJUMBIX BHUIOB pabOT, pacyeTOB, BBIUUCICHHUI TMOJHBIM
coctaBoM KoMmaHnabl. KomaHaa [0oDKHa mpoaymMaTh OOIIYIH0 KOHIIEHIUMI0 paboThI,
IIPUMEPHOE BPEMS Ha BBIIOJIHEHUE MOIYJS, ONPEACIUTHh OTBETCTBEHHOTO 3a €r0
BBITIOJIHEHHE, PACIIPECIIUTh OO0S3aHHOCTH W POJIM MO TPYAOBBIM (YHKIMSIM BHYTPH
rpynnbl W IO KOHKYPCHBIM JHSIM, O Y€M CJelaTb COOTBETCTBYIOIIME 3aluCH B
[Tpunoxxenuu Nel utorooro oryera:

o KOHCTpYKTOp - TPOEKTUPOBLIMK (BBINOJHSAET TPYIOBbIE (PYHKIIHH
KOHCTPYKTOPA-NPOeKTHPOBIIHKA)

e PanuodNEeKTPOHUIMK - CXEMOTEXHUK (BBINOJHAET TPYAOBble (YHKUUU
paaIHONHKEeHepA)
e CucrtemHbIN IPOrPAMMUCT (BBITIOJIHSIET TPYAOBbIE byHKIIH

NPOrpaMMHCTA, CHCTEMHOT0 POrPaMMHCTA)

o Crnecapb-coopmk KA (BbITIONHSIET Tpyn0Bbie GYHKIIUYA TEXHUKA, CJIecaps-
cOopuIuKa)

Heobxonumass nH@popmalus, TOKYMEHTAIlUs W IpOorpaMMbl, HEOOXOIUMBbIC s
BBITIOJTHEHUSI KOHKYPCHOTO 3aJIaHMsl HaXOJATCSI Ha pabodyeM KOMIIbIOTEpPE YYAaCTHHKA B
manke Ha pabodyeM CToJIe ¢ Ha3BaHHWEM, WJICHTHYHBIM JaTe IIPOBEIACHUS COPECBHOBAHUI -
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sto neub Cl gemmmonara, mpumep: 01 01 2018 (cm. Pmc. 5). ObOpazern m mosHBII
nepeyeHb COAEPKUMOTO 3TOM MaIKy MpeaocTaBisiercs B 1eHb C-2.

Jlis coxpaHeHMsI BCEX pe3yJlbTaToB paboOThl Ha pabodyeM CToJie KOMIBIOTEpa
KaXX/IOTO yYaCTHUKA CO3/IaeTCs MaIka ¢ Ha3BaHUEM Ha aHTIINICKOM si3bike Project_nomep
padouero mecra (cMm. Puc. 5), rae nmocie HMKHETO MOAYEPKUBAHUS [E€YATAETCS HOMEP
KOMaH/IblI, TIOJYYCHHBIH IIPU )KepeObeBKe pabounx mMecT, Hanpumep: Project 2

Btopas nmamnka co3aercs TOJBKO YYaCTHUKOM, BBIMOJHSIOIIETO POJIb CUCTEMHOIO
MpOrpaMMUCTa Ha ero paboyeM KoMIbloTepe, B KopHe kectkoro aucka C(C:) c Ha3BaHHEM
Ha aHIJIMICKOM si3bIke: «Project C_nomep padouero mecta». B 3Ty manky coxpaHstoTcs
BCE MPOEKTHI KOJIa MPOTrPaMMHUCTA.

s 0GeE.

Puc. 5. O6pa3elnr co3laHHBIX MMaroK Ha paboyeM CTOJIe KOMITBIOTEpa YUaCTHUKA

Baxxno: ¢aitn IIpmmoxenus Nel HTOroBOro ordera 3alOjHSIETCS HAa OJHOM H3
KOMIIBIOTEPOB KOMAHIbI U IPEIOCTABIIAETCS K IPOBEPKE DKCIIEPTaM Ha IUIOIIaaKe (IamKa
Project_nomep padouero mecra (cMm. Puc. 5)).

[Tocie 3TOro0 KOHKypCAaHTaM Ha KaXKIblii KOMIIBIOTED YydYaCTHHKA TpeOyeTcs
YCTaHOBUTL BCC IIPOrpaMMEIL, HCO6XOI[I/IMBIC JJIs1 BBITOJIHCHUS KOHKYPCHOI'O 3aJdaHus
KaXXIOMY YHAaCTHHUKY, OTBCTCTBCHHOMY 3a BBLIIIOJIHCHUC MOIYJIA.

Moayabl: 3D-npoexkTupoBanue KOMINOHOBKH KA.

KoHCTPYKTOP-NIPOEKTHPOBIIUK ONpEICISICT OOIIMe PEeNIeHUs] MOCTaBICHHON
rJI00aNbHON 3aJlay, OMNpeAeNseTcs ¢ TUIOM OO0OpyIOBaHUS U MPOTrPaAMMHOTO
oOecrieueHus, OCyIIEeCTBIISET OATOTOBKY OOIIETro penieHus, 4TOObI TOBECTH BBHIITOJTHEHHUE
KonkypcHOro 3a1anus 10 JJOTM4ECKOI0 3aBEPILIECHHUS.
Pazpabotka ¢ynkimonansHoi monenu KA Bemmonasiercs B 110 TBepaoTenbHOTO

moenupoBanus (tumna SolidWorks) u mpoxoauT B HECKOJIBKO JTaroB:

e 3D-mpoekTupoBaHHe KOHCTPYKIIUU CITYTHUKA.

e 3D-mpoektupoBanue pe3bOOBBIX COSAMHEHUMN, YIEMEHTOB KPETIJICHHUSI KOHCTPYKITHH
CITyTHUKA.

e 3D-npoeKTHpPOBaHNE KOHCTPYKIIMU CUCTEMbI a3pOAMHAMUYECKOTO TI0/IBECa
CITyTHUKA.
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e 3D-cOopky mMojeneit CUCTeM, TaTYUKOB, YCTPONCTB CITyTHHKA.
e 3D-c6opky Mozenel AOMOIHUTENBHBIX CUCTEM B YCTPOICTB, YCTAaHABIUBAIOIIUXCS
Ha CITyTHHK.
o 3D-cOopky MojeIeH 1eIeBOi anmnapaTypbl CITyTHHUKA
e [IpoextupoBanue GOPTOBOM KaOEIBbHON CETH C YKa3aHHEM HOMEpA U JIUHBI nuieh(a.
IIpu npoeKTHPOBAHNU HEOOXOIMMO YYUTHIBATD
® BO3MOYKHOCTh JAJbHEHIIEr0 M3rOTOBJIEHUS AeTalled COOCTBEHHBIMH CHUJIaMHU Ha
KOHKYPCHOM ILJTIOIIAJIKE.
J1J1st 3TOTO BBIMOJIHSAETCS COXPAHEHUE Pe3yIbTaTOB MOJCIMPOBAHUS AJIEMEHTOB KOpIyca
CITyTHHKA, HABECHOTO 00opya0oBaHus B ¢opmaTax (aityia, HEOOXOAMMOTO /I pabOThHI Ha
3D mpunTepax M cTaHke JlazepHoil pe3ku. DyHKIMM omepaTopa CTaHKa BO3JIOXKUTH Ha
TEXHUYECKOTO HKCIEpPTa, KOTOPBI M3rOTOBUT 3THU JIETAadd MO MOJEISAM YYaCTHHUKOB.
[TapameTpsl paboyero Mmarepuasna u pa3MepoB pabOYNX CTOJIOB M TOBEPXHOCTEN CTAaHKOB
yKa3bIBalOTCA B JIeHb C-2.
® OrpaHnyeHue radapuTOB M3rOTABIMBAEMBIX JETAJIEH COTJIACHO pa3Mepy padodero
CTOJIA JIa3epHOU pe3ku U 3D npuHTEPOB.
® UCIOJB30BAaHUE H3MEPUTEIHLHOTO WHCTPYMEHTA, KOTOPHIA BXOJUT B IEPEUYCHD
PEIOCTaBISIEMOT0 HHCTPYMEHTA Ha TJIOMIAIKE.

® [IOBTOPEHHME IIBETOBOW raMMbI MPECTABIEHHOTO o0pas3iia, mabinoHa KA;

® TEOMETPUYECKHE U MACCOBO-MHEPIIMOHHBIC XapaKTEPUCTHKHU.

[Tonoxenue nentpa macc KA mo ocsim X, Y 10JKHO ObITh MAaKCUMAIBLHO MIPUOIMKEHO K
HYJICBBIM 3HAYCHHSIM (11 TIPOBEICHUS WCIBITAHUH HA CTCHJAE ITOJTYHATypPHOTO
MOJICIIUPOBAHUS), PACXOXKICHUE HE MOJDKHO TpeBbimath -10...+10 mm. [lo ocu Z (och
BpalleHus1) Aonyckaercs oTkionenue ne oosnee 0... -150 mm. JIyis aToro cOopky neranei
B [10 3D moaenupoBaHusi HEOOXO0IMMO HAYMHATH OT TOYKH TOJIBECA;

® THUII, pa3Mephl, BHEIIHUNA BHJ KOpIyca CIIyTHHWKa YKa3bIBatoTcs B jJeHb C-2 B

kauecTBe n3menenui 30% K3;

® TIONS W YIJIBl 3PEHHSA JATYUKOB, WX COCTaB W KOJUYECTBO HJisi OOecreueHUus

paboTtocnocobHocTH KA 1 BBITIOTHEHUS MOCTABICHHOM 3a/1auH,

® 0COOEHHOCTH B3aMMHOTO PACIOJIOKEHUSI KAMEPBI, OTACIbHBIX CUCTEM, TaTYUKOB,

® CHCTEMBl PACKpBITUSA, IOBOPOTAa COJHEYHBIX TIAHENEeW, a TaKKe CHUCTEMBI

DHEPrOCHAOXKEHMST JUIsl Hee | JAPYrux TpeOOBaHUM, CHEHIUPUUHBIX IS
BBITIOJTHSIEMOU CITYTHUKOM 33J1a4H.

KOHCTPYKTOP-NIPOEKTHUPOBIIUK  OCYIIECTBISIET  KOHTPOJIb  MPaBUIBHOCTH
koMioHOBKH 3D monenu KA ¢ Touku 3peHust pabotsl 00pTOBBIX cucteM. Vcnonb3yroTes
MpeI0CTaBJIEHHbIE OpraHn3aTopamMu copeBHOBaHuM 3D-moaenu npuOopoB u cucteM (U3
KOMIUIeKTa Habopa koHCTpykTopa «OpouKpad1») B KauecTBe UCXOAHBIX AaHHBIX. [Ipu
BeITIOJIHECHNH 3D-cOOpkM HEO0OXOIWMO YYUTHIBATh WCTHHHBIA BEC BCEX DJIEMECHTOB
KOHCTPYKITUHU, TPUOOPOB, JATYMKOB, KAOETHHON CETH W JIp., UCIOJIB3YS IS 3TOW LeTn
MajorabapuTHbIE TOYHBIE BECHl U BO3MOXXHOCTH MPOTPaMMHOTO Komruiekca 3D
moaenupoBanus  (SolidWorks u ap.). Ilpu HeoOXOAMMOCTH CIIEAYyeT BBINOJIHUTH
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nepeonpesieieHne Macchbl  u3fenuid. Pe3ynpTatel  M3MepeHUidl  OQOpPMIISIIOTCS B
MPUJIOKEHUU UTOTOBOTO OTYETA.
Pa3smeps! i1 BeimonHeHus 3aqaHus no 3D MoAenupoBaHKIO MOMYYalOT pa3IundHbIMU

crioco0amMu, KOTOphIe yKa3bIBatoTcs B IeHb C-2 B kauecTBe n3MeHnennii 30% K3:

® UCIOJB3YETCS YEPTEK;

® COOCTBEHHBIC UJICH;

® TperocTaBlieHHbIC opranu3aTopamu 3D monenw;

® IIyTeM TOYHOTO ITOBTOPEHHUS 00pasIia.

CrnenuaaucT BhIIOJIHSIET CJeAyolne BUAbI padoT 0 NPOEKTUPOBAHUIO U

MO/eJIMPOBAHUIO

o Jletaneil, y370B, 2JIEMEHTOB KOHCTPYKIIMM M KpEIUIGHHsI Kopiyca (yrojok),
pe3b0OBbIE COeNMHEHMs (BUHT, IIaitba, raiika), UX COOTBETCTBHE I[BETOBOl Tramme
00pasIoB.

Puc. 6. BHemHuM BUI yroaKa i KPETUIEHUS KOpITyca CITyTHUKA

° TexHOJIOrn4ecKnuX OTBEPCTUM, CKPYIJICHUH, hacok, mpopeseil B KoHCTpyKunu KA
JUI KpPEIJICHUST CUCTEM M JaTYMKOB, IUIAT, aKKYMYJSTOPHBIX OTCEKOB, COJHEUYHBIX
MaHeneu u T.71.

° Heraneit moaBeca, kpemienuss KA Ha aspoauHaMUYeCKUi CTEH] (MOAIIMITHUK U
MOCaJI0YHOE MECTO):

Puc. 7. BHemHuil BUJ MOCaJ0YHOIO MECTAa M MOAIIMIIHUKA JJIs a3pOAMHAMHUYECKOTO
nojBeca

Copyright © Coto3 «Bopnacknmic Poccus»y WmxeHepuss KOCMHYECKHX CHCTEM 8
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o CucreMbl KpeIuieHHs], pacCKpbITUS U MOBOPOTA COJIHEYHBIX OaTapel W yNpaBJIeHUs
OTUMH CUCTEMAMH.

Puc.8. O0pa3zer] cucTeMbl paCKpbITUS U YIIPABICHUS COJTHEUYHBIMU MAHEJISIMU C TTIOMOIIIBIO

CEPBOMPUBOIOB
o OO6mielt koHCTpyKUMH Mojienu anmapara (3D cOopka) co BCeMU yCTaHOBJIECHHBIMU
AJIIEMEHTaMHU.
o N3mepenre mporpaMMHBIME CPEICTBAMU U pacyeT KabeJIbHON CeTH B COOTBETCTBUU

C BBINIOJIHEHHOM cOopkor B 3D-Mojenu ¢ yka3aHHEM NPHUBS3KH K JIATYUKY U pa3sMepy
nuieida.

° Beinmonuuth pacdeThl. 3amojiHUTH Bce JaHHble B Tabmuie [lpunokenuss Nel
WTOTOBOI'O OTYETA

BBIMOMHUB ATOT MOJIYJb 3aJaHus, COIJIacOBaThb C TEXHUYECKUM DKCIEPTOM
M3TOTOBJICHHE JIeTaJIeil Ha CTaHKe JIa3epHOU pe3ku U nedath Ha 3D npunrepe.

Moayab 2. Umutaunonnoe moaeauposanne KA. Pacuer 3neprodananca
Ha OoprTy.

Pagno3/1eKTPOHIIHK - CXeMOTEXHHK PACCUYMTHIBAET KOJIMYCCTBO CEAHCOB ChEMKH
1 KOJIMYECTBO CEAHCOB CBSI3HU C MCITOJIb30BaHUEM OTKPHITOro I1O urcieHHOro
monenupoBanus (https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

), OLIECHUBAET LIUKJIOTpaMMy pabOThl CIYTHUKA HAa OPOUTE C YYETOM IMOJTyUYEHHBIX
HCXOJHBIX JAHHBIX.

Ncxonnbie nanubie B [Ipunoxenue Ne 2. «3ananue aist 1O uyncinenHoro
moaenupoBanus SX-Modeler» BeiaaroTes Kax10ii KoMaHIe Ha KOHKYPCHOMW TUTOINAIKE.
Ha ocHoBanuu nHdopManuu o NoJiydeHHOU HUKIOrpaMMe pabOThl OOPTOBBIX CUCTEM
pacCUYMTBIBAETCS LIMKJIOrpaMma paboTsl cucteMbl 3Hepronutanus (COII).

Copyright © Coto3 «Bopnacknmic Poccus»y WmxeHepuss KOCMHYECKHX CHCTEM 9


https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar

N
worldskills
Russia

¥& cnyTHUKC Mogenep: (Chibis-M) - X
®aiin  Obuwme Opbuta Cnythuk A 0 C MH Mogenn CraHumm Pacuer Busyanusauma Cuct.ouenku O nporpamme

K> = M

Kapra | ypran | Pacrucarve |

|Mogenupoeanmne saBepLueHo Bpema cuenapus: 03:33:15 |LWar: 60.0 sec Coegurennii: 0

Puc. 9. O6muii Bua tpaccupoBku opoutsl Chibis-M

[Ipu BBITIOJIHEHUH MOJTYJI PAAMOJIEKTPOHIIMUK - CXeMOTEXHHK - CIICI[UATHCT 110
CUCTEME OpHEHTAIlMM U cTabuiu3anuu paboTaeT HaJl YHUCIECHHBIM MOCIMPOBAHUEM
JIBWKEHUSI CIIyTHHKA TI0 OpOuTe, Noadupas ONTHUMabHBIE IO OBICTPOACHCTBUIO
kodddurmenTsl ynpapinenus PD-perynsiTopa MaxOBHYHOM CHCTEMBI OpPUEHTAIUU U
CTaOMIIN3aIH, UCTIONB3YIONIEH B KAYECTBE JATUUKOB OPUEHTAIIMU COJTHEYHbIE JATYUKH U
MarHuTomeTp. B nocneayromem 3tu K03QGUIHUEHTHI CMOTYT OBITh MTPOILIUTHI B OOPTOBOE
[1O ynpasnenust pyHKIMOHAIBHOTO MaKeTa anmnapara.

Kpome PD-perynsitopa, NpOBOAWUTCS YUCICHHOE MOJCIUPOBAHUE PaOOTHI
MAarHUTHOM CHCTEMbl CTAOWMIM3ALMM, HUCIOJIb3YIOIIE B KAaueCTBE HCIIOIHUTENbHBIX
AJIEMEHTOB 3JIEKTPOMArHUTHBIE KATYIIIKH, a B KAYE€CTBE JaTYMKA — MArHUTOMETP, C LIEJIbIO
noa6opa k03¢ GUITMEHTOB YIIPABICHUS AJIEKTPOMAarHUTHBIMU KaTyIITKaMU U COOTHOIICHUMN
JUTUTEIILHOCTEN MKy paboTOM KaTyIIeK U U3MEPEHUSIMA MarHUTOMETPA.

3anoJHUTh BCE [laHHbIC, TMPOM3BEAS pPACUET HEAOCTAIOIIUX [AHHBIX U3 Y¥Ke
M3BECTHBIX BeMMUMH U3 TaOmuiel [lpunoxenus Ne 2. «3amanue mnsa 10 yucieHHOro
moaenupoBanus SX-Modelery. TpeOGyeTcst BBIMONIHUTEL pacyeT sHeprobaiaHca Ha OOpTy,
yuutbiBas paspsan AKb na Butke He 6osee 20% mpu paboTe CriyTHUKA Ha OpOuUTe.

HeoOxoaumo BKIIOUHMTH 3allyCK pacueToB B Tmporpamme, aoo6utbes 3D
BU3yanu3anuu cradunuzaiuu cnytHuka Chibis-M u, yBusieB TabnuM4Kky Ha sxkpane «Pacuer
3aBepien», BHecTu pesyinbTaTel B OBC (OrbitControl). Ilo pe3ynbraTtaM BBITIOJTHEHUS
YUCJIEHHOTO MOJEJIMPOBAHUS B IpOrpaMMe KOMaH/1a OLICHUBAET CJICIYIOUIUE TapaMeTphI:

1. Tapametpsl 3D Busyanu3zauuu cryTHHUKA:

. CoBraicHr€e OIIOPHBIX MAPKEPOB OCEH CBSI3aHHON CHCTEMBI KOOPAMHAT M OIIOPHOM
CHCTEMbI KOOPIMHAT.
o Cuctema cTabuusanuu padoTaet coryiacHo anroputmy B SX-Modeler
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Cuctema opuenraum padbotaer cornacao anropurmy B SX-Modeler
[Mone3nas Harpy3ka paboraeT coriacHo anroputmy B SX-Modeler
[TapameTpbl akKyMyJISITOPHOH OaTapeu:

Emxocts AKB;

Pazpsin AKD Ha BuTke;

['mybuny paspsiga 6arapeit;

KonudecTBo LUKIIOB 3aps/ia - pa3psiia B poiiecce padoThl CIyTHHUKA.

[TapameTpbl COTHEUHBIX OaTapei:

pa3Mephl COJTHEYHBIX MMaHENEH.

PACIIOJIOKEHUE COJIHEUHBIX TTaHETIEH.

KOJIMYECTBO COJTHEYHBIX MaHEIICH.

[TapameTpst 133 u cBs3u:

YuuteiBas BpeMs CYTOK NpOJIeTa CIIyTHHKA, ONPEACIUTh BpPEMsI BKIIOYEHUSA U

BBIKIIFOUCHUA KaMCPhI IIPH ITPOXOKACHUN 30HbI CbEMKH, KOJIMYCCTBO CCAHCOB CbCMKH U
BpPCMA BKIIIOYCHHA KW BBIKIIIOYCHHA IICpCAaTYKa IMPH IMPOXOXKACHHWMU 30HBbI IICPCIadu,
KOJIMYECTBO CCAHCOB CBJ3H,

KonndecTBO 1 Ka4eCTBO CHUMKOB.
[Tpuem tenemerpun B I10 OrbitControl

Mogeauposarie sasep e Bpemsa cuenapua: 03:33:15 War: 60.0 sec Coeaunennii: 0

Puc. 10. Fpad)mcﬂ BU3YaJU3alllK dHeprodantaHca Ha 00pTy

CocTaBUTh NPaBUIIBHYIO OJIOK-CXEMY PACIOJIOKEHUSI BCEX YCTPOMCTB Ha KOpIIyCe

CITyTHUKA U UX cOOTBeTCTBUE 3D-Moemm.
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Puc. 11. briok-cxema coenunenuii natunkon «OpOukpad ™

) BrinonHeHne pacyeToB, 3al0IHEHHWE COOTBETCTBYIOMIMX JaHHBIX B [IpuiioxeHnun
Nel uroroBsoro oruera.

BbInonHUB 3Ty 4YacTh 3aJlaHusl, COINIACOBATh C TEXHUYECKUM HKCIIEPTOM H3TOTOBJICHHE
netanei Ha 3D npuHTepe U Ha CTaHKe Ja3epHOU Pe3KHu.

Moayabs 3. IIpoBepka M nporpaMMHUpOBaHHMe AAaT4YMKOB, cucteM KA,
HejeBod anmaparypbl. ABTOHOMHbIC HCHBITAHMS AATYMKOB M CHUCTEM
CIIyTHHU KA.

CucreMHBId NPOrpaMMHCT — 3TO pa3pabOTUYUK ONEPAUUOHHOW CHUCTEMBI,
MIPOrPaMMHBIX KOMIUIEKCOB, OOECHEeUMBAIOUINX CIAKEHHYI0 paboTy KOMIIOHEHTOB
MUKpOCITyTHUKA. CHCTeMHBI NPOrpaMMHUCT pa3dupaerca ¢ BBIOOPOM  fA3bIKA
nporpammupoBanus (C aig 3TOW BO3pAaCTHOM TPYMIbl), ApXUTEKTypOd OOpPTOBOrO
MPOTPAMMHOTO OOECIEUeHHs, Cpeoil pa3pabOTKH, CIOCOOOM COOPKH, MPOIIKUBKH,
OTJIaJKU OOPTOBOTO MPOrpaMMHOro odecrnedeHus. Heo0X0auMo BBIIOJHUTE CIAEAYIOIINE
BU/IbI padoT:

o CocTaBuTh 001IMIA aNTOPUTM pabOTHI BCEX CUCTEM, YCTAaHOBIIEHHBIX Ha O0pTy KA;
o CocTaBUTh MOAPOOHBINA ANTOPUTM PAOOTHI CUCTEMbI OPUEHTAIINU, YCTAHOBICHHON
Ha KA;

o CoctaBUTh  MOAPOOHBIM  aNrOpuT™M  pabOTBl  CHUCTEMBl  CTAOMIM3ALUU,
ycTaHOBJIEHHOM Ha KA;

o CocTaBUTh TOAPOOHBIA ANTOPUTM PaOOTHI TMOJE3HOW HArpy3ku (IesieBor
amnrmnaparypsl), yctTaHOBIeHHOU Ha KA;

° CocTtaBuTh NMOAPOOHBIN aNTOPUTM pabOTHI CUCTEM, YCTaHOBIIEHHOM Ha KA;

o YcTaHOBUTH TpOrpaMmbl U ApaiiBepa uisi pabOTbl C CUCTEMaMU W JAaTYHMKAMU

KoHCTpykTOopa «OpOuKpadt» u3 KOMIUIEKTa TMporpaMM, PEKOMEHAYEMBIX K
MCIIOJIb30BaHUIO

o HAIMCaTh U CKOMITUJIUPOBATH KOJBI JJIA MPOBEPKU BCEX CUCTEM M JIATYUKOB U3
coctaBa Habopa KOHCTpyKTOpa ciryTHruka «OpouKpadt».

o Pa3zpaboTtaTh KOABl KAIMOPOBKU, TAPUPOBKH CUCTEM M JATUYMKOB CIYTHUKA, JJIS
KOTOPBIX 3TO MPEIYCMOTPEHO.

o [IpoBecT aBTOHOMHBIC WCITBITAHUS BCEX CHCTEM, JaTYUKOB, YCTPOMCTB,
yCTaHaBJIMBACMBIX HA CITyTHUK.
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Puc. 12. OxHo niporpammel [TYTI (GroundContrIX ) 1 oOpasel] MPOBEPKU Ma eTeTpa

o [Ipu mpoBeneHNM aBTOHOMHBIX UCIIBITAHUIA KaMephl TIOJIC3HOW HArPy3KU TOOUTHCS
HanboJyiee YETKHX TMOKa3aTelield pe3KoCcTH W (HOKYCHPOBKU (MCCIEAYETCS C TIOMOIIBIO
MHUPHI)

o BeimonauTs PrintScreen skpana KoMnbloTepa U BHeCTH JaHHbIe B [Tpuioxenne Nel
HUTOTOBOTO OTYETA.

Moayar 4. Pa3paborka um oOTJagKa NPOrPaAaMMHOI0 KOJAa IOJHOH
nuKJIorpammel  padorel KA. N3rorosiienne, c00pka, MpoBepKa
pabdorocnocodHocTu cuctem KA.

CucreMHBIH NPOrPAMMHUCT NIPOJIOJDKACT BBIMOJIHEHHUE 3aJJaHUsI 10 00ECIICYEHUIO
paboTOCIIOCOOHOCTU CUCTEM U YCTPOMCTB cOOMpPAEMO MOJIENH CITyTHHUKA!
o Hcnonb3ys panee pazpadboTanHbiii o0muit anroputM padotsl KA Ha opOuTe,
pa3pabaTbIBaeT MPOTPAMMHBIN KO JIJIi COBMECTHOM KOPPEKTHOM U IPaBUILHOM pabOThI
NATYUKOB, CUCTEM, YCTPOMCTB, YyCTaHaBIMBaeMbIX Ha KA.

o Pa3pabateiBaeT nporpaMMHbINA KO 151 MPOBEAEHUS (YHKIMOHAIBHBIX UCIBITAHUN
CIIyTHUKA, KOTOPbIE BXOAAT B COOTBETCTBYIOIIUN MOYJIb KOHKYPCHOT'O 3a1aHUS.
o Pe3ynpraTel BbIOMHEHNS 3a0aHus 3aHocATCs B [Ipritosxxenus Nel utorosoro otuera

B BUJIE CHUMKOB 2KpaHa, (ororpaduii, mpe3eHTaIu.

KoHCTPYKTOP-NIPOEKTHPOBIIMK TPOBEPSAET U JOKYMEHTHUPYET IMPOEKT OOPTOBOM
KaOenpHON  ceTH, YyKa3blBaeTcs JJuHA KaOenei, TpeOyemass paclMHOBKA B
cooTBeTcTBYIOIIEM pazaene [Ipunoxkenus Nel uroroBoro otuera.

3ateM HEOOXOJMMO H3rOTOBUTH KabOelbHyl0 ceTb. [Ipu 3TOM OOJIBIIMHCTBO
pPa3beMOB 00XKUMAIOTCS C IOMOIIBIO CHEIMAIBHOIO TPUCTIOCOOJICHUS - KpuMIiepa (aHTJI.
Crimp — 00HM, ONIPECCOBKA), & OJIUH IIJICH( M3rOTaBIMBACTCS C MMOMOIIBIO ANKH.
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Puc. 13. O0pa3zer nuietido ¢ pazbemamu DB-9F(M) noa 00xkxumky

DKclepTaMy OLIEHUBAETCS:

e KauecTBO M3roTOBICHUS KaOenei.
JlyxeHue.
OTtcyTcTBUE NOBPEKICHUHN U30JSIUU U Pa3beMOB, TEPMOYCAIOUHON TPYOKH
[Taiika.
Hanuuue TepMoycaiku Ha KaXXI0M OTAEIbHOM IPOBOE B )KI'yTE MPOBOOB.
Hanuune MapkupoBKU KaOEIbHON CETH.

Pagno3jieKTPOHIMK — CXEMOTEXHHMK BBINIOJHIET pacyeT, IPOCKTUPOBAHHME U
ajanrauuio ¢ cobupaemoil Mozaenpio KA cucteMpl packpbhiTHS M MOBOPOTA COJTHEYHBIX
Oarapeil u cucremy 3HeprocHadxkenus a1 Hee. [lapamerpsr COII, Tvn, HauMeHOBaHuUE,
COCTaB PAaJIMO3IEMEHTHOM 0a3bl 3amosHseTcs skcrnepramMu B JeHb 30% u3MeHeHHs
KOHKYPCHOTO 3aJJaHUsl.

Ilepeyens pador:

Puc. 14. ConmHeunas maHenpb U miaTta pacummpenus Arduino

o CoCTaBUTh IEKTPUUCCKYIO CXeMY MOAKIIOUCHHS K Arduino cucTeMbl pacKpbITHS U
MOBOPOTA COJIHEYHBIX OaTape.

o CocTaBUTh DJIGKTPUYECKYIO CXEMY TMOJKIIOYEHHUS TOTpeOUTeNneil sHepruu
COJIHEUHBIX OaTapen.

o CocTaBUTh KHHEMATHYECKYIO CXEMY CHCTEMBI PACKPBITHS M TTOBOPOTA COTHEYHBIX
OaTapeil.

° Pa3paborka meuarHoit miatel pe3epBHoro COIl m moTpebuTeneit COMHESYHBIX

Oatapeil (*ucnonvzyemcs oOna u3z npocpamm, YKA3AHHbIX 8 NPUTOJCEHUU, HaAnpumep.
Sprint-Layout 5.0 Rus, P-Cad, Zenit)
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o Pacuer u pa3paboTka CTaOWJIM3HUPOBAHHOTO WCTOYHHWKA THTAHUS CHCTEMBI
sHepronutanus (COII). Bxonnoe nanpsbkenne UBx = 14...15 BoabT (McHoab3yeTcs ABa
COII u3 Habopa OpbukpadT, COETUHEHHBIX MOCIIEI0BATEIHHO)

17 2(3)
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1 mkd 022
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Puc. 15. Crabunuzatrop Hanps>KeHUs

I ®
=12
E
g
E]
3

PacueT u uzrotoBnenue paauatopa oxyuaxaenus ais COIL.

Pacuer conpoTuBneHus 11 MOAKIIOUEHUS CBETOANO 1A

N3roroBiieHue )XIryToOB U KabeJIeH 1Jis1 COeTMHECHUS

BBINoMHUTE KT'YTOBKY MPOBOIOB (GKT'YT IMPOBOIOB JIOJHKEH COJEPKaTh 2 OTpe3Ka I1o
25-30 MM TepMOyCaIoUHON TPYOKH uepe3 paBHbBIC MPOMEKYTKH MEXTy HUMH),

o [Ipon3BecT MapKHPOBKY Ka)XJAOTO JKTyTa TPOBOJOB COTJACHO COCTaBJICHHOU
KOHKypcaHTaMU OJIOK-CXeM€ W JaHHBIM W3 TaOJMIbl JJIMH IUieidoB. MapkupoBka
MIPOM3BOJIUTCS HAHECEHHEM PYUYKOM YepHOTO UM CHUHETO I[BETa Ha U3OJISAIIMOHHYIO JICHTY
CBETJIOTO OTTEHKa, Iudpamu, rae yepe3 Aehuc yKa3plBaeTCsl HOMED JKI'yTa U JIJTMHA €0 B
MM (ITpumep: 1 — 195). M3onenty (0enoro wim eiToro 1Berta) Heo0X0UMMO O0EpPHYTh
BOKpPYT HuIeH(a HECKOIBKO pa3 MOCcepeauHE KIyTa.

o COopka W Tmaiika TeYaTHOM WM MaKETHOM IIIaThl ¢ MHKPOKOHTPOJUICPOM,
JaTYNKaMH, CEPBONPUBOAMH, TIOJHBIN MEpEeYeHb KOTOPBIX YKa3bIBaeTCs B JeHb C-2

Puc. 16. CepBonpuBObl U MOHTAKHBIE TIJIATHI

o CoOopka ycTpoiicTBa cuctemsl packpbitsi Ch
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° ABTOHOMHBIC HCITBITAHUSI CHCTEMBI PACKPBITHS COJHEYHBIX MaHeNeH ¢ pukcanuen
AKCIEpTaMu
° AnanTanus Bcelt cucteM ¢ kopnycom KA

Puc.17. [lonknrouenue maTel pacmmperns Arduino B 60pTOBYIO CETh CITyTHUKA
o 3anoJHEHUE COOTBETCTBYIOMMX ITYHKTOB [Ipnnoxkenus Nel utoroBoro oruera

Moayas 5. Coopka cnyTHHKA

[lepen cOopkoi CHyTHMKa HEOOXOAUMO 3aKOHUYUTH PaOOTHI MO M3TOTOBJICHUIO
JeTajel, y3JI0B, JIEMEHTOB Ha CTAaHKE JIa3€pHOW pe3Ku W medatd Ha 3D mpuHTepax.
Kabenu 1 )ryThl ChOpMHUPOBAHEI, POMAPKUPOBAHBI, IPOBEPEHBI TECTEPOM, BXO/ISIINM B
KOMIUIEKT HaOopa-koHcTpykTopa «OpouKpadT». CobOpana cucrema KperieHUs
COJIHEYHBIX OaTapen.

[Tocrne BEIMOTHEHMS PEABITYIIIUX MOy I HAUMHAETCsI COOpKa armapara, sl 9ero
paboTa MepPEeHOCUTCS B YCIOBHO YHCTYIO KOMHATy (KOMHATa C OTpaHUYEHUEM JIOCTYTA U
TpeboBaHHEM COOJIOJATh TMpaBuila padOT M HAXOXKACHHS B YHCTOW KOMHATE Kiacca
100000). Bce wneobxomumble TpUOOpPHI, KOHCTPYKTHUB, KpEIMEkK, HHCTPYMEHT U
BCIIOMOTaTeNIbHAsi OCHACTKA 3aHOCSTCS B YUCTYIO KOMHATY. 3/I€Ch CITyTHUK COOMpaeTcs Ha
CTOJIE B COOTBETCTBUHU C PaHEE pa3pabOTaHHON MOJEIBIO (CO2NACHO MEXHOI02UYEeCKOU
Kapmuol cOOpKu™).

DKcrnepTaMH OLICHUBAETCS:

o [IpaBunbHOCTh (UHATBHOM COOpKM ammapaTa M COOTBETCTBHE C paHee
pazpaborannoi 3D Mojebto.

o CoOTBETCTBHE TIOCIIEOBATENBEHOCTH COOpKH (mexHorocuueckou kapme (*).

° CooTBeTcTBHE KaOCIBHOM CETH JTOKYMEHTAIIUH.

o XomyToBKa KabenbHOM ceTH K koprycy KA

o Hannume KOHTPOBOYHON NPOBOJIOKM Ha Pe3bOOBBIX COCAWHEHUSX KPEIUICHUS

MaxoBUKa K kopnycy KA B HYy)XHOM JJIsl 3TOr0 HampaBJIE€HUH, OTCYTCTBUE MPOBUCAHUS
KOHTPOBOYHOM MPOBOJIOKH M HE 3aTHYTHIX PE3bOOBBIX COCTUHEHUM.

Copyright © Coto3 «Bopnacknmic Poccus»y Wnxenepus KOCMUYECKHX CUCTEM 16
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Puc. 18. IIpumep KOHTPOBKH pE3b00BOTO COETMHEHUS.
o Hcnonb3oBaHue 3a3eMIISIOIINUX OpacieToB, 3aUIUTHBIX OYKOB, XaJIATOB, IIAMNOYEK,
0axuJ, mepyaTox.
o KoHTposbHOE B3BEIIMBAaHUE TOTOBOTO U3EINUS
o 3anonnenue Ilpunoxenuss Nel wuToroBoro ordera (npocpamm u Memooux
ucnolmarui™®).
o CHamue u ycmanoexka npedoxpanumenbhvix Koicyxos (*).

A2

. L %

Puc. 19. UnauBuayansHbie penCTBa QIHI/ITBI.

Hror: CnytHuk coOpaH, MpOBEPEH, CTOMT B «YUCTOM KOMHATE» B OXKUJAHUU 3Tama
MTPOBEJCHUS KOMILJIEKCHBIX UCTIBITAHUM Ha CTEHE NOJIYHATYPHOTO MOAEIUPOBAHUSI.

Moayab 6. IlonynarypHble ucnbiTanus KA.

CryTHUK BBIHOCSIT U3 YHCTOM KOMHATBI U YCTAaHABIMBAIOT HA CTEH/ MOJTYHATYPHBIX
UCIIBITaHUH, TIOKA HETTOABUKHO.

['pynmoii sKcnepToB BU3YaJbHO MPOBOAMUTCS MEPBBIA OCMOTP COOpPaHHOTO

KOCMHYECKOI'0 arapara Ha NpeIMeT OTCYTCTBHS MEXAHMYECKUX IIOBPEXKIACHUN H
TOTOBHOCTH K (PyHKUMOHAJIBbHBIM UCHbITaHUSM. IlepBoe BKIItOUEHHE COOpPaAHHOTO
COYTHHKAa KOHKYPCAaHTaM IPOBOJUTH TOJBKO B MPUCYTCTBUM 3SKCHEPTOB Ha
adPOIMHAMUYECKOM CTEHJE!
o OpOBEPSIOT OallaHCUPOBKY MaKeTa Ha a’dpOJWHAMUYECKOM IIOJBECE: €cliu
IIOJIOKEHUE LEHTpa MacC BbIIE LEHTPAa BPAIlCHHs, JAJIbIIE HWCIBITAHUA Ha
a’pOAMHAMUYECKOM IIOJBECE MOKHO HE IMTPOBOANUTH. CIIyTHHK IOJJIEKUT KOPPEKTUPOBKE
0 IIEHTPY Macc U (i) cOOpKe Mo HOBOM MOJIETH;
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o NepBOe BKJIIOYEHHE COOpAaHHOTO ammapara — MpOBEpKa IMOJaYd HaMpsDKEHUS
nutanus ot COIl B 60pTOBYIO ceTh CIyTHHKA (HANpsHDKEHHE Ha MHAUKaTtope Ooinee 7,5
Bombr);

[Tocne nomycka rpymnmnoi 3kcnepToB K (yHKINOHAIBHBIM UCIIBITAHUSM BBIIIOJIHSIET
[OLIAaTOBOE TECTHPOBAHHE BCEX OOPTOBBIX MPUOOPOB B COCTABE MakKeTa, HCHOIb3Ys
pa3zpabotanHoe UM «cteHgoBoe» [IO. Jlamee B ammapare TECTHPYIOT CJEAYIOLIUE
AJIEMEHTHI 110 3aJI0KEHHON POrPaMMUCTOM LUKIIOTPAMME PabOThI:

MaXOBUKH

nepenarunku BU nu YKB

npueMHrku BY n YKB

KaMepy

COIl

COJIHEUHBIE OaTapen

COJIHEYHBIE TaTUYMKU

JATYHMK YTII0BOW CKOPOCTH

MarHUTOMETP

JOTIOJTHUTENbHBIE CUCTEMBI 1 YCTPOMCTBA
3all0JIHEHUE COOTBETCTBYIOIIMX IyHKTOB [Ipmnoxkenns Nel wurtorosoro
oTyera

HeoOxoaumpIM yCIIOBUEM TECTUPOBAHUS SBIISETCS JAEMOHCTPALMSA IMOJYYEHHBIX
JAHHBIX, 3HAYECHUN BO BPEMS BBINOJHEHHS KOJa IPOrpamMMbl HAa 3KpaHE KOMIIBIOTEDA,
LEHTPAJIbHOM MOHUTOPE B 30HE UCIBITAaHUII.

Monayas 6. Pemienue nesieBoi 3agavu.

[Ipy BBIMOTHEHUH MOJYJsS CHCTEMHBIH MPOrPpaMMHCT TPOIIMBAaET Ha OOpT
MporpaMMbl, HAMUCAHHBIE MM paHEE HAa KOHKYPCHOW IUIOIIAJKE W MPEAOCTaBISET
AKCIIEPTaM K OLIEHKE MCITBITAHUSI KOCMAYECKOIO amnrapara Ha MOJBUKHOM CTEHJE:

o PackpyuuBanue kopmyca amnmapara U3 HeMOIBHKHOTO MOJI0KEHUS BIEBO (110 XOIY
4acOBOM CTPEJIKU) U BpaIllEHUE C TOCTOSHHOM YTJIOBOW CKOPOCTHIO

o PackpyunBaHue KopIityca anmnapara U3 HelOIBU>KHOTO TTOJIOKEHHSI BIIPABO (IPOTUB
X0/1a YaCOBOM CTPEJIKH) U BPAILICHUE C NOCTOSIHHOM YIJI0BOM CKOPOCTBIO

o [ToBOpOT CIyTHUKA U3 HEMOABUKHOTO COCTOSIHHS Ha 33JIaHHBIN yTroJl

o Crabunu3anus CITyTHUKA U 3a7aHHbIe B JIeHb C-2 3HAYCHUS BPEMEHH W TOYHOCTH
yAep)KaHUs KopIlyca armapara.

o BxiroualoT UMUTATOp MarHUTHOTO TOJIsI  3eMJId, TMPOBEPSIOT TOYHOCTH
ONpEeICJICHHS yTiia 0 MAarHUTOMETPY;

o BBINOTHAIOT OPUEHTAIMIO CIIyTHUKA MO MAarHUTOMETPY Ha MOABECE C MOMOIIbIO

MMHUTATOpa MAarHATHOTO MOJIA 3€MJIA MO HECKOJIbKMM yriiam. KonudecTBo yrioB M uX
3HAYEHHUS ONpenessitoTes B 1eHb C-2

o Bxro4arT MPOKEKTOP M KOHTPOJIMPYIOT TPABUIBHOCTH PEAKIIMU CUCTEMBI
VOpaBJI€HUS] HAa  MCTOYHUK CBeTa (JOJKEH HayaTh  pa3BOpayuMBaThbCid  Ha
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a’pOIMHAMHUYCCKOM TIOJBECE B HYXXHYIO CTOPOHY C MCIIOJIb30BaHHEM MaxOBHKa HIIN
MaXOBHKOB) 110 HECKOJBKUM yrjaM. KoJuuecTBO yIriioB U MX 3HAYEHUS ONMPEACSIIOTCS B
nenp C-2
. PaboTy OOpTOBO# cCHCTEMBI YIpABACHHS [0 IMKJIOTPAMMe: CTaOHIM3aIus,
opueHTaIus, pororpadupoBanue, nepenaqy pororpadun Ha 3emitro B LleHTp ynpaBieHus
I0JICTOM

o PaboTy 1ONOIHUTENBHBIX YCTPOUCTB, NOJKIIOYEHHBIX K CITlyTHUKY

o PaboTy cucTteMbl pacKpbITHSI M TIOBOPOTA COTHEYHBIX MaHENIeH

o Paboty cucteMbl ynpaBieHUs TOBOPOTOM COTHEUHBIX MaHeIeH

o KauecTBO wM300pa’keHUs, NOJYYEHHOTO C KaMepbl: OpPHUEHTAlUs, YETKOCTh
(uccaenyercst mpu MOMOIIM MUPHI)

o Yucno n300pakeHuil, MOIyYeHHbIX 3a 3a/laHHbIM HHTEpBaJI BpEMEHU

o 3anoJHEHUE COOTBETCTBYIOMMX MYHKTOB [Ipnoxenus Nel utorosoro oruera

DKCIepThl KOHTPOJUPYIOT KA4ECTBO OaTaHCUPOBKHM MaKeTa Ha a3pOJUHAMHYECKOM
MOABECE; TOYHOCTh M3MEPAEMBIX BEJIIMYMH IIyTEM CpPaBHEHHS C JTaJOHAMU;
KOJJMYECTBEHHBIE M KA4YECTBEHHBIE TapaMmeTpbl paOOThl CHUCTEMbl  YIPABJICHHUS
(ObICTpOIEHCTBHE, TOYHOCTBH), KA4ECTBO M OOBEM IMOJYYEHHBIX C «OOpTa» JaHHBIX
KaMepBhl.

Moayab 8. OueHka ctoumMocT npoekra. bepex/jinsoe npou3BoaCTBO

[TapannensHO ¢ paboTO# MO COOPKE, UCIIBITAHUSIM afmapaTa BBIMOJHIETCS OlEHKA
CTOMMOCTM  CO3J]JaHWSl  HACTOAIIET0  MHUKPOCHYTHHUKA €  (YHKIIMOHAJIbHBIMHU
XapaKTepUCTUKAMU, aHAJIOTUYHBIMU TPEOYEeMBbIM B TPOeKTe. MeToIMKa pacueTa OCHOBaHA
Ha MOJICITH CTOUMOCTH SmallSatelliteCostModel (
http://www.aerospace.org/research/space-systems-infrastructure/small-satellite-cost-
model/ ). OuennBaercss CTOMMOCTh pa3pabOTKH, U3TOTOBJICHHS, Ha3¢MHBIX HCIIBITAHUH,
3allycKa M OKCIUTyaTalldd IIEPBOr0 OIBITHOIO O0paslia MaJioro CHYTHHKA, a TaKke
CTOMMOCTB €T0 OTACNIBHBIX MOJICUCTEM. Takke JaHHbIC MO pacuyeTy CTOMMOCTH MOKHO
noJy4uTh B nporpamme Sx-Modeler. PesynbTaThl pacdera J0/DKHBI OBITH J100aBICHBI B
[Ipunoxxenue oryera.

JoxyMenTarusi opopMiIsieTcsl yYaCTHUKaMH B TIPOIIECCE BBIMOJTHEHUSI pabOThI, OT
€€ KayecTBa 3aBUCHUT, MOWMET JIM CTOPOHHUHN HAOJI01aTelb, 32a4€M CO3/IaH TOT WJIU MHOUN
JOKYMEHT W TIPUTOJICH JIM ISl JajbHenied padoTel. JIto00oH TOKYMEHT JOJKEH UMETh
Ha3BaHNE, aBTOPOB, JIaTy CO3/IaHUsI, BEPCHIO, OTJIaBlIeHUEe, Hymepaluto crpanuil. [1o cyrtu,
OH JIOJKEH BKJIIOYATh BBEJICHUE, IOCTAHOBKY 3aJ1aud, X0 SKCIIEPUMEHTA, WILTIOCTPALINH,
BBIBO/IbI, 3aKJIFOYEHUE U CITUCOK JINTEPATOPHI, XOTS B KAKJIOM KOHKPETHOM CJTy4ae COCTaB
OTJIABJICHUS MOXKET Pa3In4aThCsl.

HemanoBaxHyt0 poib HrpaeT BHEAPEHHE B TIPOIECC BBHITIOJHEHUS PaOOTHI
MPUHITUTIOB OEpEekIJIMBOTO TMPOU3BOJICTBA, T.€. BOBJICYCHHE YYAaCTHHUKOB B IIPOIIECC
ONTUMH3AIMH PAabOUYEro MPOCTPAHCTBA C IEIbI0 MUHUMHU3AIMN 3aTPaT U MaKCHUMaIbHOMN
OpUEHTAllUd Ha PE3yNbTaT. IJKCHEPTAMH OIICHUBAETCS TAaKXKE IJIAHUPOBKA paboyero

Copyright © Coto3 «Bopnacknmic Poccus»y Wnxenepus KOCMUYECKHX CUCTEM 19


http://www.aerospace.org/research/space-systems-infrastructure/small-satellite-cost-model/
http://www.aerospace.org/research/space-systems-infrastructure/small-satellite-cost-model/

N
worldskills
Russia
MECTa, TO €CTh paIlMOHAJIBHOE IPOCTPAHCTBEHHOE pPa3MEIICHHE BCEX DIIEMCHTOB
000pYyIOBaHMUs, TEXHOJOTHUECKOW M OPraHM3allMOHHON OCHACTKH, MHBEHTAps, KOTOPbIC
o0ecreynBaroT SKOHOMHOE UCIIOIb30BaHUE MaTepHaa, PeCypcoB, 0€30MMacCHOCTH TPY/Ia.

Moayas 9. Cooionenue Th u OT. Opranuzanus padodyero Mmecra

KynpTypa mpousBojCTBa  MOJpa3yMeBaeT  MYHKTYaJIbHOCTh, IPaBUIbHOE
UCIOJIb30BaHUE UHCTPYMEHTA, 5KOHOMHOE PacX0/I0BaHUE PECYPCOB U MaTepuaa, padoTy
B MHAMBHUAYaJIbHBIX CPEJCTBAX 3alMThl (Xajarax, B MepyaTrkax, C pecrnuparopamu, B
Oaxuiax) u ¢ 3a3eMJICHHEM (KOT/a 3TO HEOOXOAMMO), YUCTOTY U MOPSIOK Ha pabouem
MecCTe.

[lon opranuzanuedi paboyero Mecrta IOHUMAETCS KOMIUIEKC MEpPOIPUSATUH,
HANPaBIICHHBIX HA CO37aHHe Ha paboyeM MecTe HEOOXOIWMBIX YCIOBUH IS
BBICOKOITPOU3BOIUTEIILHOTO TPY/Ja, Ha TMOBBIIICHHE €ro COACPKATEIbHOCTH M OXPaHy
3JI0POBBSI YYACTHUKOB.

KaxxgoMy uieHy KoMaH1bl HEOOXOIMMO TaK OpraHU30BaTh pabodee MPOCTPAHCTBO,
4TOOBI KOM(POPTHO OBUIO KaXKJIOMY. DTH YCIOBHUS TpyJa JOJKHBI UMETh PALlMOHAIbHYIO
IUIAHUPOBKY U OecrniepeOOlHOE BBIMOJIHEHHE (PYHKIMM HH)XKEHEepa-KOHCTPYKTOpa,
porpaMMuUCTa U crienuanucra no 3D.

4. KPUTEPUU OLNEHKH

B nanHOM pasmerne ompenenieHbl KPUTEPUU OIECHKH W KOJMYECTBO HAUYHMCIISIEMBIX
O6amioB (cyneilickue W OOBEKTHMBHBIE) Tabiuma 2. OOmee KoJuyecTBo OaljioB
3a/IaHUS/MOJTYJISI TIO BCEM KpUTEpUsIM olleHKH cocTanisieT 100.

Tabnuma 2.
Paspen | Kpurepuit Onenku
Cyneiickast OObeKkTuBHAs O0mas

A | 3D-npoexTupoBaHue

KoMIoHOBKH KA

0 15 15

B | MIMuTanimoHHoe MOJIETMPOBAHKE

KA. Pacuer sHepro0ananca Ha 0 g g

oopTy.
C |I[IpoBepka u mporpaMMHUPOBAHUE 0 15 15

JIaTYUKOB, CUCTEM, 1ICJICBOM

anmnaparypbl. ABTOHOMHbBIE

WCTIBITAHUS CITyTHUKA.
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D |Pa3paboTka u oTi1a]IKa 0 10 10
IIPOTPAMMHOT0 KOJ1a ITOJIHOU
IUKJI0rpaMMbl padboTel KA.
Wzrorosnenwue, cOopka,
poBepKa paboTOCTIOCOOHOCTH
cucrtem KA
E | Cbopka cmyTHUKA 0 7 7
F | IlomynatypHbie ucnibiTanus KA. 0 20 20
G Pentenue 1ieseBoi 3a1aun. 0 20 20
H | Omenka cTOMMOCTH TIPOCKTA. 0 3 3
bepexnuBoe npou3BoACTBO.
I | Cobmonenue Th u OT. 0 2 2
Opranuzaius paboyero mecra
Hroro = 0 100 100

5. HPUJIOXKEHUSA K KOHKYPCHOMY 3AJIAHUTIO

MTorosbiv oTyeT O NpOBEeAEHNU COPEBHOBAHUN

Ha3Banwme uemnuonara;:

[Ipunoxenue Nel.

Pabouee mecTto No

Pacnpenenenne poneil yaaCTHUKOB B KOMaH/IE:

Copyright
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JlaTta Mecto npoBeacHUS

l. Otuer 0 MPOBEACHUHA YUCJICHHOIO MOACTUPOBAHUA

Iesb: oleHKA BO3MOKHOCTH BBINIOJIHEHUS] CIYTHUKOM 32/1a4H4 110 ChbeMKe
3aITaHHOT0 PailoHa 3eMJIM M mepeaayde JAHHBIX HA 3eMJIIO0.

1. Kaprunka: Print Screen: O0miuii Bu cCTeMbl MOJICIIMPOBAHUS; KapTa C TPAcCon
CIIyTHUKA, KOOPAMHATAMH CHEMKH U TIepeaadn.

2. Kaprunka: Print Screen: OOmuii Bu CUCTEMBI MOACTHpOBaHus: 3D-Bu CIIyTHUKA
C OTIOPHOM M CBSI3aHHOM CHCTEMaMHt KOOPIUHAT.

3. Ha okono3eMHyr0 opOUTY 3amyIIeH CITyTHUK CO CJICTYIOITUMHU XapaKTepHUCTUKAMMU:

4. XapakTepUCTHUKU OPOUTHI:

5. Ha3BaHue U KOOpJUHATHI 30HbI ChEMKHU:

6. Ha3BaHue 1 KOOpIMHATHI MPUEMHOW CTAHITUU:
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/. Bpewms Hauana MOJIETUPOBAHMSL:

8. Bpems koHIIa MOJETUPOBAHMUS:

9. Ipwroxkenne Sputnix Modeler (SX-Modeler) noka3aio, aro Tpedyembie
MOMEHTBI BKJTFOUEHHSI KaMePbI U ITEPeAaTInKa CIICAYIOIIUE:

Bpewms BriroueHust Bpewms BeIKITIOUCHHS
ITTT.MM. 1/, ITTT.MM. 1/,
UY:MM:CC UY:MM:CC

Cremka

ITepenaua

JTAaHHBIX

KonmuecTBo CbéMKH, T CBs3u, T
CEaHCOB:

10.Kaptusnka: Print Screen: Pe3ynbrar 4ricieHHOTO MOAECTUPOBAHHUS ITUKIOTPAMMEBI
paboOThI CUCTEMBI SHEpronuTanus (rpaduku — 3 miT. )
11.MakcumanbHbI YPOBEHD pa3psia akKyMyJsiTOpa Ha BUTKE:

BeiBoabl: Cuctema sHepronuTaHus odecrneynBaeT paboTy CIIyTHUKA 110 HUKIOTpaMMe,
IIPY ATOM YPOBEHb Pa3psAaa aKKyMYJISITOPA HE MPEBBIIIAECT %
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1. Otuer o pa3paborke G0pTOBOIl KabeJIbHOM CeTH
[{enn: pa3zpaboTka OOpTOBOI KaOEIHHOM CETH CITyTHUKA

1. Kaptunka: Print Screen, crioco0 Mex0J09HOTO COSTMHEHNS

2. Yeprex: pacmnaiika kabens (pacmMHOBKA)

3. Ueprex: [IpunnunuanpHas cxema COeMHEHNH 0JIOKOB, ¢ 0003HaYEeHUEM
HOMEpaMU KaOeJIbHBIX MEPEX0/I0B, a TAKKE HOMEPOB OJIOKOB.

4. Tabmuna ayivH KabeIbHBIX MEPEX0I0B U COSTUHEHUN

No HaumenoBanue coennnsgaemMbix JimHa B JlimHa ¢
nuieiida 6J0KOB (JATUYNKOB) MM JIOITYCKOM, MM
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I1l. H3roromiieHne kadesiei u mu1ei¢os.

1. ®oro: naiika kadess, pe3ynabTar
2. ®oTO: 00KMMKa UIEH(OB, pe3yabTaT
3. OOmas Macca Bcex nuiei(oB U MpoBoJI0B, TPaMM

IV. Ortuer o npoBenenun 3D-npoekTUpOBaHMS CIIyTHHKA

HGJIBZ BBIIIOJJHUTH KOMIIOHOBKY CITYTHHKA, OOCHHUTL €TI0 MaCCOBO-MHCPINOHHBIC
XApaKTCPHUCTHUKU

1. Kaprtunka: oOmuii Buj MyTHHUKA, KAPTUHKA B U30METPUH, MOJOKEHUE KaMePbl

2. Kaprunka: oOmuii B CIyTHUKA ¢ YKa3aHUEM IIPUOOPOB CTPETIKAMH,

3. Kaprunka: ykazaHue CBSI3aHHBIX OCEH CHCTEM KOOP/JIMHAT C IICHTOM B IICHTPE Macc

4. Kaprtunka: Print Screen ¢ mporpaMMbl MOJICTUPOBAHHMS C TAOIMYKOM MacCOBBIC
XapaKTePUCTHUKH.

5. TaGnuma neHTpa KOOPAUHAT LIEHTPA MACC CITyTHHUKA

Koopaunats! nienTpa macc, | Jlomyck, He 6omee +, MM
MM

X -10..+10

Y -10..+10

Z -100..-200

6. Tenzop uHepHH, KI*M2

X Y Z

V.  Pacder macchl annmapara
1. Macca anmnapara o 3D monenu, r

2. PeanpHast Macca anmapara (C y4eToM Macchl nuieidos), T
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3. OO6mmas mom@aab BHEITHEH MOBEPXHOCTH KOHCTPYKIIUUA MM”2

4. Tabnuia B3BELIMBaHUS JeTajaei KOHCTPYKIIMH, TaTYUKOB, y3J10B, cucteM KA,
MoJ[BeCa U TPAHCTIOPTUPOBKH.

Ne | HammenoBanue neranu ninu Bec, rpamm [Iprnmeuanue
YCTPOWCTBA

BriBon:

VI. Ortuer 0 pa3paboTke aJropuTMa CTAOMIN3ALMNU
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[lenb: pa3paboTKa alropuT™Ma CTa0MIN3aIK CITyTHUKA

KapTtunka:
Kaptunka:
Kaprunka:
Kaprunka:
Kaprunka:
Kaprunka:

ONOoOhkwNE

3auem HYXCH aJITOPHUTM: OIIMCAHUEC

o6mumii anroputm pabotel KA Ha opOute

aNropuT™M padboThl cucTeMbl ctadbunmzanuu KA
aJIropuT™M paboThl cucTeMbl opueHTanun KA

QJITOPUTM PabOThI PaCKPBITUS COJIHEUHBIX naHeneil KA
QJITOPUTM PadOTHI MOJIE3HON Harpy3ku KA

CHUCTEMBI KOOPAUHAT, YCTAHOBKA TATYNKOB OPUEHTALIUN

Tabnuua: pacnosioxxenue naryukoB CoHIA

\'.
worldskills
Russia

Homep narumka

Ocp natumnka

Ocsk cnyTHHKA OpueHTtanus [Iprmeuanus

9. Tabnuua: pacnojoXeHne U3MEPUTEIIbHBIX 0CEH MarHUTOMETPA

Ochp CIIYTHHKA HpI/IMG‘-IaHI/ISI

X

Y

Z

10.Tabnuia: pacnoyiokKeHUEe U3MEPUTETBHBIX OCEH JATYMKA YTIOBBIX CKOPOCTEN

Ocrp naTumka
X
Y
Z

Och cryTHHKA [Ipumeuanns

VIl. Ot4er 0 pa3pa6oTke NPOrpaMMHOI0 KOJA.

1. Kaprunka:

Print Screen: IIporpaMmmMHBbIii KOA

Copyright © Coto3 «Bopnacknmic Poccus»y WmxeHepuss KOCMHYECKHX CHCTEM
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VIIl. Ot4er o0 cOopKe cIyTHUKA
Heab: cOoOpka U TecTUPOBAHHUE OOPTOBBIX CHCTEM
1. Kaprunka: Print Screen: coOpanHbIi CITyTHUK
2. Tabnuiia cOOTBETCTBUSA YCTaHOBKH MpruOopoB 3 D-monenu
Homep HasBanue CootBerctB  IIpumeuanus
ue (Ha,
HET)
Tabnuia npoBepKu pabOTOCTIOCOOHOCTH CUCTEM
Homep HazBanue Pesynbrar  IIpumedanus (mokazaHus
(a, ner) JTaTYNKOB)
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IX.  Ot4er 0 cTOMMOCTH CIIyTHHKA

[lenb: paccYMTaTh CTOMMOCTH OOPTOBBIX CHCTEM, @ TAKXKE CTOMMOCTH COOPKH,
UCIBITAHHH, 3aIlyCKa U SKCILIyaTallMy pa3padaThiBAeMOro CIyTHHUKA. PacueTHast
mozens: SSCM. CpenctBo pacuera: SputnixSatellite Modeler

1. PesynbTaThI:

I1o3 Ha3Banue Onenka IMpumeuanue
CTOMMOCTH, $

IHoacucremMmnl
1 Cucrema opueHTauu
craOuIn3amun
2 Cucrema
DHEPTOMUTAHUS

3 | Cucrema TeneMeTpun U

TEJICKOMaH,T
4 Cucrema
TEPMOPETYJIUPOBAHUS
5 CucreMa HaBUTallUA
6 Konctpykius
7 [Tone3nas Harpy3ka
CoOopka, ucnibITAHUS
8
3anmyck
9 TpancnopTupoBka
10 | PaGoTa Ha KOcMOIpOME
11 VYceiyra 1o 3anycky
IKCIIyaTanus
12 Hazemnas cranums
npuema
13 ConpoBoXIeHUE
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2. OO01ast CTOMMOCTh ITPOEKTa
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[Tpunoxenue Ne2.

IMpumep 3aganus 1ias nporpammbl SX-Modeler,

1. Ums cueHapus.

HUms cuenapusi Chibis-M

2. Ums cnyTHHKA.

Wms cnyTHHKA Chibis-M

3. Bpemsi Hayaj1a MOIeJIMPOBAHMS.

Bpemsi Haua1a MoeJIMPOBAHMS, 1
JA /MM /TTTT 22:54:55

Y : MM : CC 1

(UTC) 0

/

4, BpeMmsi 3aBepuieHUsi MOJAeJIMPOBAHMS.

Bpemsi 3aBepiieHusi MOIeJTMPOBAHUSA, 1
JA /MM /TTTT 22:54:55

qy: MM : CC 0

(UTC) /

5. Ilapamerpbl OPOUTHI.

Tun mogenu KemuiepoBa
HaxknoHenue, rpaaycol
IKCHEHTPHUCHTET
APryMeHT NepUIIeHTPAa, TPaayChl
ITapametp opOouTBI, M
JloJirora BocxoAsiiiero ys3Ja, rpaaycos
Bpemsi ¢ MOMeHTa oC/IeAHEr0 POX0KIEHHUS
NepPUIIEHTPA, CeK

6. KoopanHaTbl 30HbI Cb€MKH.

HasBanmue [Tapux
IIlupora, rpan 48.8 c.mI
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| JoJarora, rpaj 2.2 B.1. |

7. KoopauHaThl NIPUEMHOI CTAHLIUN.

Ha3Banue MywmOait
Iupora 19 c.u.
Joarora 72.8 B.II.

8. XapakTepuCTHUKH CIYVTHHUKA.

Macca, Kr
MomeHT uHepumu JXX, Kr*m2
MomeHnT nHepuuu Jyy, Kr*m2
MomeHT uHepumu Jzz, Kr*m2
MakcuMaibHbIA HeIHATOHAJIbHBIN 3JIEMEHT,
KIr*m2
Makc. norpemnocts onpen.Jij, %
TI'abaput no ocu X, m
I'abapurt no ocu Y, m
I'abaput no ocu Z, m
ITosi0:keHne nenTpa mace X, M
IToJsio:kenne neaTpa macc Y, M
IToso:xkenne neHTpa macc Z, m

9. DHepromorpedJeHre CHCTEM COIYTHHKA cijia Toka (A), MmomHocTh (BT), Macca
npuoopos (T).

P, Br LA Macca, Kr

BBM

BbJok ynpasJienust
10JIC3HOW HATPY3KOM
Kamepa

Mepenaruuk

baok ynpasiienus
CHCTEMBI
onpeneJeHus
OpHMEeHTAIUH
Maruuromerp

CoJITHeYHBbIii JaTYNK 0

baok ynpasiienue
CHCTEMOM
CTA0MJIN3ANH
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DJIEKTPOMATHUTHBbIE
KATYUIKH

I[BI/IFaTeJ'[I/I-MaXOBI/IKI/I

Cucrema

JHEPronmmTaHus

10.XapakTepuCTHKHN CHCTEMbI DHEProNMUTAHUS CIIYTHHUKA.

KIIJ, B % 0
EMKocTh akkymyasTopa, Ay
Hopmaubnas rnyouna paspsina Ab, B %
Jonycrumas riryouna paspsaa Ab, B % 70
Kputnueckas riyouna paspsina Ab, B %
Makc. Tok 3apsina Ab, A 35
Makc. Tok pa3psaaa Ab, A 35
Hanpsixkenue 6opToBoii ceTn, B 12

11. PacnoJioskeHue v miomaas, (M2) nanejae COJTHEYHLIX 0aTapei.

X

X
Y
Y
Z

Z

SX, m2

SY, m2

SZ, m2

12. HayajbHBIE VCJIOBUSA MO OTACJCHHUIO OT

HOCHTEJIH.

Hyrauus, rpag

Ipeueccusi, rpan

CoOcTBeHHOE BpallleHue, rpaj

WX, rpaa/cex

W

WZ, rpan/cex
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[Tpunoxenue Ne3

I[aHHBIG 3AllIOJTHAOTCA W YTBCPIKAAIOTCA SKCIICPTAMHU B

nenb C-2 B xauectBe 30% m3menenus K3

CxeMa B3aHMHOI0 PacnoJio;KeHus HCKYCCTBeHHOTro cmyTHukKa 3emuin (MC3), mecta
ChEMKM U YIJIOB BHICTABJIEHHSI HMHUTATOPA COJTHIA

1. Hcnonp30BaHrE MATHUTHOW PaMKH

270°

Mmuntatop 3eman

Um nTaTop cosiHua

&

Ocb nepeceveHuna LL.M. UC3, kamepsbl, 3emaum

Mogens MC3

90°

Puc.1.1 — Cxema ucnosib30BaHUSI MArHUTHOM PaMKH
[Ipumep 3amanus:

1. Yromn AOC pasen 0° (+10°...-10°)
2. Yroa AOC pasen 54° (+10°...-10°)
3. Yroa AOC pasen 300° (+10°...-10°)
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[Ipunoxenune Ne 4.
Paspadorka koHcTpykuuu KA.

MoneaunpoBanne kopmyca KA:

MonenupoBaHre HEOOXOIUMO BBITOJHUTH IO UMEIOIIEMYCSI
ma6siony (o0pasiry) kopryca KA — npaBuibHOTO
BOCHBMHUYTOJILHUKA C CPEIHEH MOJIKOW C yUYETOM YBEITMUCHUS
IMIMPUHBI OOKOBOH CTEHKH Ha 6 MM U BHECEHUEM

COOTBETCTBYIOIIMX U3MEHEHUM B KOHCTPYKLMIO Kopryca KA s
IIOCJIEYIOLIETO U3TOTOBJICHUS HA CTAHKE JIA3CPHON PE3KHU.

Bepxnee ocHoBaHue -1 mr

Cpennsiga nosika — 1 mr

Hwxnaee ocHOBanme — 1 mt

boxoBas crenka — 8 mr

Pe3n00oBoe coemMHeHne — BUHT + mIaii0a + raika

[ToaAmMMmHUK a3pOoAMHAMUYECKOTO TTOJBECA.

1.
2.
3.
4.
S.
6.
7.

HOC&IIO‘-IH&H IMaHCJIb OJIA IIOAIIHUITHUKA a9POJUHAMHWYCCKOI'O IIOABCCA.
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[Ipunoxenue Ne 5.
Pa3paboTka pagno31eKTPOHHBIX KOMIIOHEHTOB U MOAYJIEH.
e BrixonHoe HanpspkeHue cradunn3aropa HanpsbkeHus: U Beix = 8,8 Bouibra;
e PaccuuraTh IUIOWAAR paaMaTtopa NS OXJAXKACHHS ~ MHUKPOCXEMBI
cTaOuiIn3aTopa HaNpsKeHHUS,
e PaccuuTaTh CONpPOTHBIIEHHE TOKOOTPAHWYMBAIOLIETO peE3UCTOpa  AJis
ceeroguona AJI307
o [logxmrounth mnepematayuk Arduino 433ml1 B KauecTBe HArpy3Ku K
COJIHEUHBIM MaHEsM U B 3aJJaHHOW MPOrpaMMHON OpPUEHTALMU IEepelaTh

coobiienne «Solar panels are correct!”

e [lpuHATh cooOUIEHNE HA TPUEMHHK
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[Tpunoxxenue Ne 6.

PaspaﬁoTKa NnpuBoJAa CUCTEMbBI PACKPBLITUS U MOBOPOTA COTHCYHBIX 6aTapei71.

MonenupoBaHue 3IEMEHTOB CUCTEMbI PACKPBITHSA, TIOBOPOTA COJIHEYHBIX MaHEIEeH,
KPEIUIEHUsI CUCTEM U JIaTYMKOB CIYTHHKA C MOCIEAYIOIIUMM H3roToBiieHMEM Ha 3D
NpUHTEpax:

1. VYTOJ0K 1151 KpEeTIeHUs! 10 KOJIMYECTBY OTBEPCTUM KPETICHUS.

2 Cucrema KperieHHs COTHEYHBIX MMaHEeIeH.

3. Cuctema kperienus pesepaoit COI1, Arduino Shield

4 Pene nns moakimodeHHsl yCTpOMCTBA IJsl MEPEKUTaHUS HUTH CHCTEMBI

packpeiBanus CII.
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[Tpunoxxenue Ne 8.

MarepuaJibl, HCIIOJIb3yeMble B padoTe.

e Marepuan «ABS» — misa padotsr B SolidWorks

e Marepuan «ABS, PLA» — nyis 3D nevatun

e Marepuan «Axpun 3mmy», «IlonupoBanHas Ganepa 3Mm» - sl CTaHKA JTa3€pHON
pe3Ku

e Pa6Gouee nosue 3D npunTepoB — 180X 180 Mm

e Pabouee none cranka A gazepHoit pesku — 600X400 mm

Copyright © Coto3 «Bopnacknmic Poccus»y Wnxenepus KOCMUYECKHX CUCTEM 38



N
worldskills
Russia

[Ipunoxenue Ne 7.

Iepeyenb nuHpopManum, XpaHAMICHCHA B NAaNKe A8 YYaCTHUKOB

YyeMIHOHATA.
1. [Tanka AJ1s BBEITIOTHEHMSI 3a/I1aHUsI KOHCTPYKTOPA-TIPOSKTHPOBIIUKA:
e 3D-moxenu (.SLDDRT) natunkoB u cucTeM HaO0Op KOHCTPYKTOpPA CIyTHHUKA
«Opbuxpad»
2. [Tamka 7151 BEIIOJTHEHUS 3a/TaHUS paIMONHKEHEPa
o SX-Modeler
e OBC
e Ground_Control_X
e Driver
3. [Tamka 17151 BEIOJTHEHUS 3aIaHUSI TIPOTPAMMHUCTA:

e notepad r115
notepad r118
Arduino ID
Omnucanue pynkmii mpumepsl kogos C_Python
bubnuoteka g B3aumopeiictBust Arduino u koHcTpykropa OpouKpadt
Schsat-GUI Axryansnas Bepcus npomuskua GUI Web-unrepdetica
o6oproBoro komneroTepa (0130.07.2018).
Libschsat OOHoBICHME cTaH apTHOW OMOIMOTEKH (DYHKITHH.
e Libschsat Ard O6HoBIEeHUE CTaHIAPTHOM OMOIMOTEKH (QYHKIIHIA C
byukuusamu s ynpasiaenus Arduino (beta).
4, [Tarka BCnOMOTaTENbHBIX IPOIPAMM:
e Apache_OpenOffice
e WinRar
e Sprint layout
e Zenit
S. KonkypcHasi foKkyMeHTaIus
e (OCHOBHOE KOHKYPCHOE 3aJJaH1E
e lI3menenHoe koHkypcHoe 3aaanue (30 %%, [Ipunoxenue Ne 2-5)
e Ortyer 0 BBINIOJHEHUU KOHKYpCcHOTO 3ananus ([Ipumoxenne Nel)
6. OO6miast JOKyMeHTaIus
e TexHuueckoe onucaHue
o Komekc 3THKH
e Uuctpykuusa Tb u OT
e Pernmament Tom A
e Pernament Tom B
7. TeKCTOBBIN peNaKTOp € CCHIJIKAMH Ha CKaYMBAaHUE MPOTrpaMm
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CnHCOK NPUJIOKEHHUIl, JTaHHbIE B KOTOPBIX 3aN0JTHAKTCH IKcnepTamMu B 1eHb (C-2)
30% u3MeHeHHiT KOHKYPCHOIO0 32/IaHHUSI H YTBEPIKIAITCS IKCIIEPTAMM:

[Tpunoxenue Nel. OT4eT 0 BBINOJIHEHUHA KOHKYPCHOTO 33JJaHUS.

[Mpunoxenne Ne 2. 3amanue as [10 uncnennoro mogemupoanus SX-Modeler.

[Tpunoxenue Ne 3. 3ananue no opueHTanuu KA 1o 3ajaHHbIM yIiiaMm.

[Tpunoxxenue Ne 4. Pazpabotka koHcTpykunu KA.

[Tpunoxxenue Ne 5. PazpaboTka pagro31eKTPOHHBIX KOMIIOHEHTOB U MOJTYJICH.

[Tpunoxxenue Ne 6. PazpaboTka npruBoa CUCTEMBI PACKPBITHS U IOBOPOTA

COJIHEUHBIX OaTapei.

7. Ilpunoxenue Ne 7. [lepedenbp nunpopmaiiuu, XpaHsaiencs B marnke asis
YYaCTHUKOB YEMITMOHATA.

8. Ilpunoxxenue Ne 8. Marepuasbl, HCIIOJIb3yeMble B paboTe.

ook wbdE
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CHHCOK PEKOMECHAYEMBIX IPOTrpamMM H CalTOB
Huxe nepedncneHsl CChUTKA HA HHTEPHET PECYPCHI I MOMCKA HHPOPMAIUH,
CKaYMBaHUA nporpaMM, HeO6XOI[I/IMBIX JJIA O6Y‘~ICHI/I$I, IIOATOTOBKH, HpOBCI[CHI/IH
YEMIIMOHATOB.
1. Caiit onucanust pabOTHI KOHCTPYKTOPA:
e http://www.orbicraft.sputnix.ru/doku.php
. Heo6xomumoe T10O nmst paboTel ¢ KOHCTpYKTOpOM «OpOukpadTy:
e http://www.orbicraft.sputnix.ru/doku.php?id=software
3. I1O otkpeiToro yucinenHoro MmoaenupoBanus SX_Modeler, Orbit Control (OBC):
e https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
4. Caiit qys padotsl ¢ Arduino_IDE:
e https://www.arduino.cc/
5. I1O tBepaotensHOro MoaenupoBanus SolidWorks:
e http://www.solidworks.ru/
6. I10 3D moxempoBanus 3D-Max:
e https://www.autodesk.ru/products/3ds-max/overview
7. 11O s TeninoBBIX pacYETOB:
e https://sourceforge.net/p/thorium/wiki/Home/
e https://www.laduga.ru/salome/index.shtml
8. I1O nns TpacCUpOBKH ILIAT:
e http://www.zenitpcbh.com
e http://www.PiCad.com
e http://www.abacom-online.de/uk/html/sprint-layout.html
. 1O mns npenBaputenshoit onenku croumoctr Small Satellite Cost Model:
e http://www.aerospace.org/research/space-systems-infrastructure/small-
satellite-cost-model/
10.Caiit Earth Observation Portal o cocTaBe 1 KOHCTPYKIIUU CITyTHHKOB:
e https://eoportal.org/web/eoportal/home
11.Caiit o HaOmroneHuu 3a 3emuieit: https://earthobservatory.nasa.gov/global-maps
12.Caiit 0 mpoBeIeHNN KaTMOPOBKY MarHETOMETpa:
e http://robotclass.ru/articles/magnetometer-and-compass/
e https://sites.google.com/site/diyheadtracking/home/kalibrovka-
sensorov/magnetometr-calibration
13.110 ans moaenupoBanwus nmpoduneii Slicer 360:
e https://apps.autodesk.com/FUSION/en/Detail/Index?id=8699194120463301
363&0s=Win64&applLang=en

N

(o}

*I[Iynkmuvt Konkypchozo 3a0anus, ommeuennvle (*) u evloesieHHble
KypCueom 6 3mom 4eMnuoHamHoM YukKie He 00a3amesibHol K
6bINOIHEHUIO.
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