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1. ®OPMbI YUACTUS B KOHKYPCE

Komananplii KOHKYpC — 2 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 IIpeiaraeTcs BHIIOJIHUTh KOHKYPCHOE 3aJlaHue - pa3paboTaTh MpOEKT
Majioro KOCMHYECKOro ammapara - UCKYCCTBEHHOT'O CIYTHHKA, CIIOCOOHOTO BBIMOIHSITH
pasnuyHbIe 1IeJeBble 3ajauu. B mporecce mpoBeneHHs COPEBHOBAaHUS KOHKYpCaHTaM
HEOOXOJAMMO BBIMOJHUTH 3D-MoOjENb, W3rOTOBUTH KOPIYC (OMIMOHAIBHO - €ro
COCTaBISIIOIINE) W pa3paboTaTh YacTh AJIEKTPOHHOTO OOOpPYAOBaHHUS, OCYIIECTBUTH
cOOpKY (PYHKIIMOHAILHOTO MakeTa M MPOBECTH OCHOBHBIC MOIYHATYpPHBIC MCIBITAHUS,
BBITIOJTHUB HH)KCHEPHBIC paCcUEThI U TPOBECTH HMHUTAITMOHHOE MoaenupoBanue KA.

Taxxe OHHM BBIMIONHAIOT MPOTPAaMMHUPOBAHHE OOPTOBOTO KOMIIBIOTEpA TSt
oOecriedyeHns 1ENeBOW 3amaun. B Xome cOpeBHOBaHWN KOHKYPCAHTHI OCYIIECTBISIOT
pa3paboTKy U COOPKY JEKTPOHHBIX YCTPOIMCTB, TPACCUPOBKY IUIAT, AWKy, BHITTOTHSIIOTCS
paboThI Ha CTaHKE JIa3epHOM pe3ku U neyats Ha 3D npuntepe.

Ve crnpoeKkTUpOoBaHHAs MOJIENb CIIyTHHKA COOMpaeTcs KOMaHJOM B YCIOBHO
YUCTOM KOMHATE C COOJIIOJICHHEM TMpaBUil paOOThl M HAXOXKJECHUS B HEW, HCTHOIB3YS
JI€TaIM, CUCTEMBbI, YCTPOIMCTBA, AJIEMEHTHl KPEIUICHHUS, U3TOTOBJICHHBIE COOCTBEHHBIMU
CHWJIaMH, a TaKXe CTaHJApPTHBIE KOMIIOHEHTHI, MPUMEPOM KOTOPBIX MOTYT CIY>XHUTh
KOMITOHEHTHI, BXOJSIIHME B COCTaB HabOopa KOHCTpykropa cnyTHuka «OpOuKpadty.
Onucanue crangapTHoro Habopa kommoHeHT «OpOuKpadt», n3 xoTopsix coOupaercs
CIYTHUK, TIpeJcTaBjeHo 31ech: http://orbicraft.sputnix.ru/doku.php
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Puc. 2. O6muit Bua Habopa KkoHCTpyKTOpa «OpOukpad ™

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

CoOpanHblii ammapar AO/DKEH MPOWTH HCIBITAHUHS Ha CIEHHAIbHOM CTEHIC
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. 3. UmuTtaTop MarHuTHOTO MOJIA 3€MJIU € a3poarnHaMuyeckuM noasecoM u [TYUT

Puc. 4. MarautHast pamka (MMATATOP MarHUTHOTO MOJII 3€MJIN) 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 obOecrneunTh 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.

OreHKa MPOU3BOAUTCS YJICHAMU KIOPH — SKCIIEpTaMU Ha KOHKYPCHOM IUIOLIAJKE,

JNONYIICHHBIMU K OLIEHKE. KaK B OTHOILCHUHU BBINIOJIHEHUS 3aJ1aHUs B MOAYJIE, TaK U B
OTHOILIEHUH MPOIIECCa BBIMOJHEHUSI KOHKYPCHOU paOoThl. ECiM y4acTHUK KOHKypca He
BBIMIOJIHSET TPeOOBAHUS TEXHHKUM O€30MAaCHOCTH, MOJBEPraeT OMacHOCTH ceOs Wi
JIPYTrUX KOHKYPCAHTOB, TAKOM YYaCTHUK MOXET OBITh OTCTPAHEH OT KOHKYypCa.

KoHkypcHOE 3agaHue JOJDKHO BBINOJHATBCA MO MoAyssaM. OIeHKa Takxke
IIPOUCXOAUT I10 PE3YJIbTATaM BBIIIOJIHEHUS MOAYJIA.

3. MOAYJIN 3AJAHMA U HEOBXOJINMOE BPEMA

Mopynu u Bpemsi cBelieHbI B Tabuiie 1

Tabmuma 1.
No Bpewms
- /;1 HaumenoBanue moayJis PaGouee Bpemst Ha
3aJ]aHUE

1 |Moayns 1. 3D-mpoekTupoBaHHE€ KOMIIOHOBKH
MKA.

Monayns 2. Pa3paboTka TEXHOJOTHYECKOW KapThl
cOOpkr (YHKIIMOHAJIBHON MOJIEId KOCMHYECKOTO
annaparta. Pa3paboTka W IPOEKTUPOBAHUE
MEYATHBIX TUIAT OTAEIbHBIX cucteM KA.

Monyns 3. IIpoBepka u mporpaMMHUpOBaHuUE
JNaT4ynKoB, cucteM MKA, neneBoi annapaTypsl.
ABTOHOMHBIC UCTIIBITAHUSI CITYyTHHUKA.

C1 9.00-13.00 4 yaca
C1 14.00-18.00 |4 ygaca

2 |Monyns 4. WsrotoBnenue, cOOpka, MpoBepKa 4 gaca
pabotocnocooHocTH cucteM MKA. Pazpabotka 1| 5 900-13.00 4gaca
OTJIaIKa IPOrPaMMHOTO Kojaa TIOJTHOM

IUKJI0TpaMMbl paboTel MKA. C2 14.00-18.00

Monyns 5. COopka criyTHUKA

3 |Moaynsb 6. [TonyHnarypusle ucnsiTanus MKA. C39.00-13.00 4 qaca
Monyns 7. Pemienue 1ieneBoit 3a1auu. C3 14.00-15.00 1 gaca
4 |Monynb 8. bepexiiiBoe mpoU3BOACTBO. C3 15.00-16.00 1 gac
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Cobmonenue Th u OT. Opranuzaius pabodero
MecTa

[lepen  BBIOMHEHMEM  KOHKYPCHOTO  3aJaHUSl  HEOOXOJMMO  BBINOJHUTH
IUTAHUPOBAHUE BCEX MPOU3BOJUMBIX BHJIOB PabOT, pacyeTOB, BBIYUCICHUHN MOJHBIM
COCTaBOM KOMaHJbl - JABYMs ydacTHMKaMu. KomaHaa J0/bKHA MpoayMaTh OOIIyIO
KOHIIETIIIMIO paldOThl, MPUMEPHOE BpEMs HaA BBIIOJIHEHUE MOAYJS, ONPENEIUTh
OTBETCTBEHHOTO 32 €T0 BBIMOJIHEHUE, PACIIPEACIIUTh 00SI3aHHOCTH U POJIU MO TPYAOBBIM
(GyHKUMSIM BHYTPU TPYIIBI U 110 KOHKYPCHBIM JHSIM, O YeM C/IeJIaTh COOTBETCTBYIOIIHE
3anucH B [IpuiiokeHr UTOroBOro OT4eTa:

e KOHCTpYyKTOp - TMPOEKTUPOBIIMK (BBIIOJHSAET TPYAOBBIE (PYHKIUU
KOHCTPYKTOPA-NPOeKTHPOBIIHKA)

e PanuodNEeKTPOHIIMK - CXEMOTEXHUK (BBINOJHAET TPYAOBbIE (YHKUUU
paIHONHKEeHepa)
e CucTtemHbIN IPOrPAMMUCT (BBITIOJIHSIET TPYAOBbIE GyHKIIH

NPOrpaMMHECTA, CHCTEMHOT0 POrPaMMHECTA)

e Crnecapp-coopuik KA (BbIIONHSET TpynoBble (YHKINH TEXHUKA, cJiecaps-
coopuiuka)

Heobxonumast uadopmanusi, TOKyMEHTAIUsl U MPOrpaMMbl, HEOOXOAUMBIE JIJIs
BBITIOJIHEHUSI KOHKYPCHOTO 3aJ[aHusl HAXOSTCS Ha pabo4yeM KOMITbIOTEpPE YYaCTHHUKA B
narke Ha pabo4em CToJjie ¢ Ha3BaHUEM, HICHTHYHBIM J1aTe MTPOBEICHUSI COPEBHOBAHUH -
ato nenb Cl uwemmnuonara, mpumep: 01 _01 2020 (cm. Puc. 5). OGpaszenr u MOJHBIM
IIEPEYEHDb COJIEPKMUMOIO ATOM IMAIKU MPETOCTaBISIETCA B 1eHb C-2, TUIIOBOM NEpEYEHb
HaxXoauTCs B npuiiokeHuu k K3.

Jlist coxpaHeHusi BCeX pPe3yJIbTaToB pabOThl Ha pabodyeM CTOJEe KOMIBIOTEpa
KOKJIOTO YYacTHUKA CO3/JaeTCsl Ialka ¢ Ha3BaHWEM Ha aHTJIMHACKOM  SI3BIKE
Project_nomep pabouezo mecma (cMm. Puc. 5), rae mociie HMKHErO MOTYEPKUBAHUS
revyaTaeTcsl HOMEp KOMaH/IbI, TIOJyYCeHHBIN TIPH JKepeObeBKe pabounx MECT, HallpuMeEp,
Project_2.

VY4aCcTHHKOM, BBIMOJHSIONIETO POJIb KOHCTPYKTOPA — MPOEKTHPOBIIUKA, B ITOM
xe manke (Project_nomep pavouezo mecma) HeoOX0aMMO co311aTh eiiie 2 manku. OaHy
¢ Ha3BaHue « 111 pe3ku», BTOPYIO ¢ Ha3BaHueM «/J[ist euaTuy», Kyaa Oy ayT COXPaHIThCS
(baimbl 11 TambHENIIETo U3TOTOBIICHUS Ha CTaHKe JlazepHOoU pe3ku u 3D nedarn.
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Y4acTHUKOM, BBITIOJIHSIONIETO POJIb CUCTEMHOT'O IIPOTPaMMHUCTa, Ha ero paboueM
KOMITBIOTEPE, B KOpHE >XecTkoro amcka C(c:) co3maercs mamka ¢ Ha3BaHUEM Ha
aHTJIMKACKOM si3bIke: «Project ¢ _HoMmep pado4ero mecta». B 3Ty manky coxpaHstoTcs
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 TIPOBEpPKE OKCIepTaM Ha Iulomaake (Tamka
Project_nomep padouero mecra (cM. Puc. 5)).

[locne ATOro KOHKypcaHTamM Ha KaXIbld KOMIIBIOTEp Y4YaCTHHKA TpeOyeTcs
YCTaHOBUTh BCE MPOrpaMMbl, HEOOXOAUMBIE JI BBINOJHEHUS KOHKYPCHOTO 3a/laHUs
KQKJIOMY YYaCTHUKY, OTBETCTBEHHOMY 3a BBIIIOJHEHUE MOJYJIS.

Moayabl: 3D-npoexkTupoBanue KOMINOHOBKH KA.

KoHCTPYKTOP-NIPOEKTHPOBIIMK OTpELIsIeT 0O0mre pPeleHus MOCTaBICHHON
MI00ANBHON 3a7a4yM, OMPEAEISIETCS C THIOM OOOPYJOBaHUS ¢ TPOTPAMMHOTO
obecrieyeHus, OCYILIECTBISIET TMOJATOTOBKY OOIIEro permieHus 4YToObl JIOBECTH
BbINoJIHeHHEe KOHKYpCHOTO 3aiaHusi 10 JTOTHYEeCcKOro 3aBepiieHusa. OH OCyIeCTBIIsET
KOHTPOJIb TPaBUIBHOCTH KOMIOHOBKH 3D mogenun MKA ¢ Touku 3peHus pabOThI
OOpPTOBBIX CUCTEM.

[Ipu BeImonHeHUU 3D-cOOpKUM HEOOXOAMMO YUYUTHIBATH I€OMETPUUYECKUE M MaCCOBO-
WHEPIIMOHHBIE XapaKTePUCTUKH, HCTUHHBIA BEC BCEX DJIEMEHTOB KOHCTPYKIUH,
pruOOPOB, JATIUKOB, KaOETBbHOM ceTu U 1p. st 3TOM 11e71M HEOOXOAMMO UCIIOJIB30BATh
MajorabapuTHBIE TOYHBIE BECHl W BO3MOXKHOCTH MIPOTPaMMHOTO Komiuiekca 3D
moxaenupoBanusi (SolidWorks u nap.). Ilpu HEoOXoAMMOCTH ClEIyeT BBIMOTHUTH

Copyright © Coro3 «Bopnackmwuic Poccusi»y  VHkeHepHs KOCMUYECKHX CUCTEM 6
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NIEPEONPECIICHNE MacChl H3lenuil B mporpamme. PesynpraTel  H3MepeHUN
o(opMIIAIOTCS B IPUIIOKEHUHA UTOTOBOTO OTYETA!

No | HaumenoBanue neranu, narunka, | Bec, rpamm [Ipumeuanue
CHUCTEMBI, YCTPOMCTBA

Pazpabotka pyukimonansnoit Mmogenu MKA Beinonnsiercst B [1O TBepaoTenbHOTO
moxaenupoBanusi (SolidWorks, wiu anamoruunoro). Ilpu mnpoextupoBanuun MKA
HEOOXOJMMO YYHUTHIBATH BO3MOXHOCTH JAJIbHEMINIET0 W3TOTOBIEHUS JeTajei
COOCTBEHHBIMU CHJIAMU Ha KOHKYpCHOW Tuiomaake. Jjis 3TOro BBIMOJIHSETCS
COXpaHEHHUE PEe3yJIbTAaTOB MOJEIUPOBAHUS JIEMEHTOB KOpITyca CITyTHHUKA, HAaBECHOTO
obopynoBanus B popmatax (aiina, Heooxoaumoro Jjst padboTel Ha 3D npunTtepax (*.stl)
u cranke JazepHod pe3ku (*.dxf). CymecrByer orpaHuyeHue radapuToOB
U3rOTaBIMBAEMbIX J€Talel Mo pa3Mepy 30H padoyero cTojla MCHOJIb3YyEMOIo
00OpyZ0BaHUS CTAHKOB Jla3epHOM pe3ku u 3D npuHTEpOB.

OyHKIMU omeparopa CTaHKa JIa3epHOM PE3KM BO3MOXKHO BO3JOXKHUTH Ha
TEXHUYECKOTO JKCIepTa Ha IUIOLIAAKE, KOTOPbIA M3TOTOBUT 3TU JIETAIU MO MOAEIAM
yuyacTHUKOB. [lapameTrpsl pabouero marepuana M pa3MepoB pabOYMX CTOJOB H
MOBEPXHOCTEH CTAaHKOB yKa3bIBAtOTCS B JieHb C-2.

B kadecTBe WCXOMHBIX MAaHHBIX CHCTEM, JaTYMKOB, MPUOOPOB HCIOJIB3YIOTCS
MPEIOCTaBIEHHBIC OPraHN3aTOpPaMH COPEeBHOBaHUI 3D-Moenu mpubopoB U CUCTEM U3
KOMITJIeKTa Habopa koHcTpykTopa «OpouKpady.

Pa3smepsl, THM, BHEIIHUI BUJ KOpITyca CIyTHUKA JUIsl BHIIOJHEHUS 3aAanus mo 3D
MOJICJTMPOBAHUIO KOHKYPCAHTBI MOJIYYaroT pa3IndHbIMU criocobamu. Beibupaercs oaun
WIM HECKOJIBKO W3 HUX M YyKa3biBaerca B AeHb C-2 B kadectBe m3meHeHuil 30%
KOHKYPCHOTO 33JaHHS:

1) cBOOOAHOE MPOEKTUPOBAHHE KOMIIOHOBKH M OOIIETO BH/IA CITyTHUKA, OTIPAsCh Ha:
- MacCOBO-MHEPLUOHHBIE XapaKTEPUCTUKH,

Copyright © Coro3 «Bopmackuimic Poccus» HNnxenepusi KOCMUYECKUX CHCTEM 7
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- HaJu4#e U KOJMYECTBO CUCTEM
- 1pebyemblie pyHkimn MKA (Masblii KOCMUUECKUHN armapar),
- OrpaHUYEHUM MO MPOU3BOJCTBY (IOJS CTAHKOB, MaTEpHall),
- BpeMs paboThI U JIp.
2) WCIIOJIb3YETCS YePTEK;
3) npenocTaBiIeHHBIC OpraHu3aTopaMu MeponpusaTus (3xcnepramu) 3D moaenu;
4) myTeM TOYHOTO IMOBTOPESHHUS 00pasIia.

[Ipu nmpoToTHNHPOBAHUHM H3ACIUN HEOOXOAMMO HCIOJIB30BATh W3MEPHUTEIbHBIHI
UHCTPYMEHT, KOTOpPBIi  BXOOUT B  IMEpeueHb HHPPACTPYKTYpHOTO  JIHCTa
MPEOCTABIIEMOTO MHCTPYMEHTA HA ITUIOMIAAKE, TIPU 3TOM JOJDKHO OBITH BBITIOJHEHO
MOJIHOE TTIOBTOPEHHUE IIBETOBOM IraMMBbI ITPEICTABICHHOIO 00pasiia, adoHa;

[Tonmoxenune neHTpa Mmacc cmoaenupoBanHoro MKA 1t npoBeaeHusI UCIIBITAHUHN Ha
CTEH/Ie TIOMyHaTypHOro MojenupoBanus 1mo ocsiMm OX, OY momxHO OBITH MaKCHMaTBHO
npuOJIMKEeHO K HyJieBbIM 3HaueHusM 0<|OX|<10, 0<|OY|<10 (momycTuMOe OTKIOHCHHE
HE J0JDKHO npeBbimaTh -10...+10 mm). [lonycTMoe OTKIIOHEHHE MOJIOKEHUS LIEHTpa
macc 1o ocu OZ (ock BpalieHus) 10 IJIOCKOCTH KPEIUIEHHS adpOJUHAMHYECKOIO
nojiBeca JIOJHKHO ObITh B mpenenax oT 0 mm g0 -50 mMm.  [[71s1 3TOTO «BBITSTHUBAHUE
(moctpoenune) neraneit B 110 3D mMoaenupoBaHust HEOOXOAMMO MPOU3BOJUTH B JBE
CTOPOHBI OT IIEHTPAIBHOM TOYKH, a COOpKY JAeTajeil B mporpamme HEOOXOAUMO
HAYMHATH OT TOYKHU IMOABECAa — OT LEHTPA MAacC MOAIIUITHUKA a’pOJIAHAMUYECKOTO
moJiBeca.

Brimonnenue MOAYJIA ITPOXOOUT B HCCKOJIBKO OCHOBHBIX 3TAIIOB!

*  3D-npoektupoBanue pe3bO0BbIX coequHeHuit. COOpKa pe3b00BOTO COSTMHEHUS
JIOJKHA OBITh BBITIOJIHEHA IS KAaXKJOTO COSIUHEHMS ATOTO TUIA M BKIIHOYATh
(o HEOOXOAMMOCTH) CIICYIONINE JIeTAlIU: BUHT, 11aii0a, 1maiida, raiika;

. 3D-npoexTupoBaHuE JIEMEHTOB KpEIIeHUsI KopIyca (Kapkaca) CITyTHUKA,

*  3D-mpoekTupoBaHWE DJIEMEHTOB KpEIJICHUsT KaOEIbHOW CeTH K KOPIyCy
CIyTHHKA,;

*  3D-npoekTupoBaHUE KOHCTPYKIIMHU KOpITyca (KapKaca) CIyTHHKA.

JleTanwu, y3I1bl, 2JIEMEHTHI KOHCTPYKIIMH U KPETIJICHUSI KOPITyCa, BBHITIOJIHCHHBIC B
3D-nporpamme, TOHKHBI COOTBETCTBOBATh MaTEpPUATy M3TOTOBJICHUS M IIBETOBOU
ramme o0pa3ioB. TexHOIOTHYeCKue OTBEPCTHUS, CKPYTIeHUs, (packu, Ipope3nu B
KOHCTpYKIuu KA 1151 KperyieHus CUCTEM M JTaTYMKOB, IJIAT, aKKYMYJISITOPHBIX
OTCEKOB, COJIHCUHBIX MaHEJeW W T.ld., JOKHBI TOJHOCTBIO KOPPEJIMPOBATH U
COOTBETCTBOBATh OTBETHBIM YACTSIM MPHUCOEIUHSAEMbIX JeTallel, HE JI0MyCKaeTCs
unTepdepenius. Coopka T0JKHA OBITh MOJTHOCTHIO ONPEIENICHA.

Copyright © Coro3 «Bopmackuimic Poccus» HNnxenepusi KOCMUYECKUX CHCTEM 8
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. 3D-mpoekTupoBaHre KOHCTPYKLHUU CHCTEMBI a’pOJMHAMUYECKOTO IMOJIBECa
CHYTHI/IKa, ,HeTaHeﬁ aapO,ZII/IHaMI/I‘{eCKOFO [moaBeca, erHJIeHI/ISI MKA Ha
A3POJIMHAMUYECKAM CTEH]T (HOI[IHI/IIIHHK U II0CaZ0YHOE MeCTO)Z Monenb
CaMoOro CTcHaa aBPOHHHaMHIICCKOFO I1oJABECa HpOTOTI/IHI/IpOBaTB HC Tpe6yeTc51;

Puc. 6. BHemnwui B mocajouHoro Mecta U noamunauka (75 Mm) st
a3pOAMHAMHUYECKOTO ITOJBECA.

*  3D-cbopky Mojeneli cucTeM, JaTYNKOB, yCTPOUCTB, BXOIAIIUX B COCTAB Habopa
KOHCTpYKTOpa cinyTHHKa «OpOukpadry;

*  3D-cbopky mMojeeil esieBoi anmnapaTypsl CIIyTHUKA,

*  3D-cOopky Mojenei CHCTEM U YCTPOUCTB, YCTaHABIMBAaEeMbIX Ha ciyTHHK (3D-
COOpKY CHCTEMBI PAaCKPBITHS U MOBOPOTA COJHEYHBIMHU MAHEISIMU U CHCTEMa
yOpaBJICHUS OpUeHTaluel s Hee; 3D-cOOpKy CHCTEMBI pPacuyeKOBKH,
MEXaHUYECKOTO PACKPBITHS, VYAEpXKaHUA B TPAHCIOPTHOM H padboyem
MOJIOXKEHUU TEPeNalollel aHTeHHbl U Jp.). B 3TOM myHKTe nomyckaercs
CBOOOJHOE NPOEKTUPOBAHUE CHUCTEM IIPU HCIOIB30BAHUU PACXOJHBIX
MaTepHaoB U KOMIIOHEHTOB, YKa3aHHbBIX B HHPPACTPYKTYPHOM JIKCTE.

.80

(o

A

Puc.7. Pednexrop u bC

Takxe He0OXOAMMO YUYUTHIBATH OCOOEHHOCTU B3aUMHOTO PACIIOJIOKEHUS
OTJICJIbHBIX CUCTEM, TATYUKOB, YCTPOMCTB; MOJISI U YIJIbl 3pEHUS JaTYMKOB, UX COCTaB U
KOJIMYECTBO JJIs1 obecnedeHus: pabotocnocoOHOCTH KA 1 BBITIOJIHEHUS TOCTABJICHHOM
3aJ1a4u;

Copyright © Coro3 «Bopmackuimic Poccus» HNnxenepusi KOCMUYECKUX CHCTEM 9
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*  Tlonnas 3D-cOopka Bcero KOCMUYECKOTO anmnapara co BCEMH YCTAaHOBICHHBIMU
anemeHTamu. CoeauHeHus B 3D-cO0pKe JOIKHBI OBITH BHITTOJTHEHBI C ITOMOIIIHIO
conpsbKeHUM nerasneit (He qomyctuma GyHKIUS «OJIOKHUPOBKa)
*  Heob0xoauMo cOCTaBUTH CTPYKTYPHYIO CXEMY BCEX COEAMHEHHI Ha OOpTy C
IIPUBSI3KOM K KOXKIOMY AaT4uKy 1o 3D-monenu:
*  CocraBUTh CXEMY paCIMOJOKEHHUS, HA3HAYCHUS U PACIHUHOBKY pPa3beMOB C
MPUBS3KON Ha CIIyTHUKE
*  Usmepenne mporpamMmubiMu cpeactBamu (SolidWorks) mmuuel nuterigoB u
kabellell B COOTBETCTBUHM C BBINOJHEHHON cOopkoi B 3D-momenu. Taxxke
HEOOXOJMMO YYECTh JOMYCK Ha MOHTaX luieida B pa3zbeMbl, TPACCUPOBKY
Ka0eNIbHOM CeTH U 3alOJHUTh Ta0JIUILY:

No HaunmeHnoBaHue coemuHsIEMbIX Jnuna B 3D- | JlnuHa ¢

nuieida 6JI0KOB (JIATYMKOB) OTHUM MOJICSIA, MM | IOITyCKOM, MM
nuiergom

1.

2.

n

Puc.8. O6muit Bun coenuuennii qatankoB «Opoukpadt»

Breimonnus 3TOT MOAYJIb 3adaHusd, WHKCHECP-KOHCTPYKTOP NCPCAACT TCXHHYCCKOMY
OKCIICPTY IIOMIAAKH KOJIUMYCCTBO, MOPAIOK U IMPUOPHUTCT HA UM3rOTOBJICHUC HeTaﬂeﬁ Ha

CTaHKE JIa3epHOM pe3ku U Ha 3D npuHTEpE.

Moayar 2. Pa3paboTka  TEXHOJOTHYECKOM  KapThl  COOPKH
¢pynkuuonaabHoii mogeau MKA. Paspaborka u mnpoekTtupoBaHue

NMEeYATHBIX ILIAT OTACJBLHBIX cucTeM KA.
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N
worldskills
Russia
Jlath Ha3BaHHE pa3pabaThIBACMOMY MaJIOMy KOCMHUYECKOMY amrmapaTy JFObIM
M3BECTHBIM CITOCOOOM M B JAJIBHEHUIIIEM UCIIOJIB30BaTh 3Ty a00peBuatypy. Heooxommumo
pa3paboTaTh TEXHOJIOTHYECKYI0 KapTy C OINKMCAHWEM TEXHOJIOTHYECKOTO IpoIiecca
cOopku (IIOCJIEIOBATEIBHOCTH COOPKH) (PYHKIIMOHATIBHONH MOJCIU KOCMHUYECKOTO
anrmapara B KOMHAaTe ¢ OrpaHHYCHHEM JIOCTyIa U TPeOOBaHHMEM COOJIOIAThH MpaBHiIa
paboT M yCIIOBHS HaXOXKACHUS B YUCTOH KOMHATe). TeXHOJIOTHYecKas KapTa JOJDKHA
OBITh JIOMOJTHEHA PAMKOM C 3aIl0JIHCHHBIMU CTPOKAMH M BKJIFOUATh B CEOSI:

e CcOOpOYHBIH YepTekK (HATMINE COOPOUHOTO UePTEkKa, HATUIHE 3-X BUIOB COOPKH,
W30METPUH, HAIMYWE Pa3MepOB, OJIOK-CXEMbI COOPKH, TIEPEUHS HWHCTPYMEHTOB
U1l COOPKH, TIEpeUHsT 000PYIOBaHUS ISl M3TOTOBJICHUS, COOPKU W UCIIBITAHUH,
HaJIMYHE TTePEYHSI KOHTPOIBHBIX OTICPAIIHA);

® KOHCTPYKTHUBHBIE OCOOCHHOCTH;

e JIorWKa (YHKIIMOHUPOBAHUS;

® pEKOMEHJAIuu K COOpKe;

® HaNMMCHOBAaHHE MATCPUAJIOB;

® 0COOEHHOCTH

3ateM HEOOXOJUMO HW3TOTOBUTH KalOelbHYIO ceThb. [Ipu 3TOM OOJIBIIMHCTBO
Pa3beMOB 00KUMAIOTCS C TIOMOIIBIO CIIEUATLHOTO MPUCITOCOOIEHUS - KpuMIiepa (aHTJI.
crimp — oOxuM, ompeccoBKa), a oauH nuiekd (momkiaroueHus kamepbl kK BKY)
W3TOTABIIMBACTCS MyTEM TANKH.

Puc. 13. O6pa3zen nuietidos ¢ pazbemamu DB-9F(M) noa 00xkxumky

DKcnepTaMy OLICHUBAETCS:

e (CoOOTBETCTBHE KOJIMYECTBA U3TOTOBJICHHBIX Kabenel mpoekTy 60pTOBOI KabenbHON
CETH.
[Taitka. JIyxenue.
OTcyTcTBUE NOBPEXKICHUN U30JIALUN U Pa3beMOB, TEPMOYCAT0YHON TPYOKH.
Hannuune TepMoycaaky Ha KaXIOM OTACIEHOM MPOBO/IE B )KT'yTE MTPOBOIOB.
Hanuune MapkupoBKHU KaOEIbHOU CETH.
NzroroBnenune Bcex nuieiioB u kabeneil 1yisi COENMHEHUS CUCTEM M YCTPOMICTB
CIIyTHHUKA.
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¢ BBINOJHUTH )KTYTOBKY IPOBOJIOB (3KI'YT IPOBOJIOB JIOJDKEH COACPIKATH 2 OTPE3Ka IO
30 MM TepMOyCaIOYHON TPYOKH Yepe3 paBHbBIC MPOMEKYTKH MEXTy HUMH),

e JlpousBecT MapKHpPOBKY Ka)KIAOrO JKIyTa IPOBOJOB COIJIACHO COCTaBJICHHOM
KOHKYpCaHTaMH OJIOK-CXeMe U JaHHBIM M3 TaOJHUIIbl JUIUH 1uieiidoB. MapkupoBka
HPOU3BOIUTCS HAHECEHHEM MEPMaHEHTHBIM MapKepOM WM IAPUKOBOH pydKOii
YEepHOI'0 WJIM CHHETO IBETa Ha U30JISIIIMOHHYIO JICHTY CBETJIOr0 OTTEHKA, U pamu,
rie yepe3 neduc ykaspiBaeTcsi HOMep KryTa u JuymHa ero B MM (ITpumep: 1 — 195).
N3onenty (6em0oro win JKEeITOTo IBETa) HeOOXOAMMO OOEpHYTh BOKPYT muiekda
HECKOJIBKO pa3 MOCEPENHE KIyTa.

KoHTpois nzrotoBnenns kadbemst — GoTopuKcanus SKCIepPTaMH:
1. ®0oTO KOHTAaKTOB 0 MOMEHTA TEPMOYCAIKH.
2. ®oTO KabeIs ¢ yCaKEHHON TEPMOYCATKOH.
3. ®otodukcaius paboTOCIIOCOOHOCTH U3TOTOBIEHHOTO Ka0es ¢ MOMOIIBIO0 TecTepa
nuieidos.

PannosnekTpoHIIMK — CXEMOTEXHUK BBINOJHIET pacyeT, IMPOCKTUPOBAHUE U
ajanrauuio ¢ coonpaemon Mozenbio KA cuctemsl packpbITHS U yIIPaBICHUS COJTHEUHBIX
Oarapeil u cucteMy PHEprocHa0XKeHus IS Hee.

Ilepeuens pabor:

Puc. 14. ConmHeunas maHenb U miaTta pacumpenus Arduino
o CocTaBUTh KMHEMAaTUYECKYI0O CXEMY CHUCTEMbBl PACKPBITHS COJIHEUHBIX Oarapeit
(mepeBoA U3 TPAHCIIOPTHOTO TMOJIOKEHUS B pabouee)

o CoCTaBUTh KHHEMATHUECKYIO CXEMY CHCTEMbI YIIPaBICHHUS TTIOBOPOTOM COJTHEUHBIX
oarapeii (bC).
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Puc. 16. CepBonpuBO/ibl U MOHTAXKHBIE TIIATHI JIJIs1 TAUKU
o CoCTaBHUTH AMEKTPUUYCCKYIO CXeMy TOIKIItoueHus K Arduin0 cucteMbl pacKphITHS U
noBopoTta cojiHeuHbIx Oarapeit (bC).
o CocTaBUTh DJIEKTPUUYECKYIO CXEMYy TOAKIIOYEHHUS TMOTpeduteneit sHEpruu
COJIHEYHBIX OaTapen.
o COopka ycrpoiicTBa cuctemsbl packpbitusi bC
o Apnanraiusi Bceil cucteMsl ¢ koprycom KA

Puc.17. [Mogxarodenue miaTel pacimmpenns Arduino B 60pToBYIO ceTh CITyTHHUKA

. Pacyer u pa3padorka JONOJHUTEJIBHOI0 CTAOMIM3ZUPOBAHHOIO
HCTOYHUKA MATAHUS.

a1 Kas22
A1
N
UBX 15V LM317T R1 240 UBbIX
- | | [ ] . - 12Y
Usx Per. UBle __-l-
+ Z C3 10mKkd
C1 —— T o2
1Mk
= . R2 BIpe2 .4 |

o = C2 10mkd

Puc. 15. Crabunuzatop HanpsHKeHUs

Pa3paboTka rmeyaTHOH IIaThl PE3EPBHOTO CTAOMIU3UPOBAHHOTO MCTOYHHKA TTUTAHUS
(*ucnonvzyemcst 00Ha U3z NPOSPAMM, YKA3AHHBIX 6 npuiodcenuu, Hanpumep.: Sprint-Layout
5.0 Rus, P-Cad, Zenit).Tun moaxiro4aeMoro NepBUYHOTO KCTOYHHUKA MTUTAHUS, BXOJIHBIC,
BBIXO/THBIC TTAPAMETPHI, THUI, HAMMEHOBAHUE, COCTAB PAJMOIICMEHTHOM 0a3bI 3aITOJTHICTCS
sKcnepTamu B JIeHb 30% HU3MEHEHUsI KOHKYPCHOTO 33/IaHMUS.

KonkypcantaM HEOOXOAMMO M3TOTOBHUTH MEYATHYIO MIIATy Ha pe3epHOM CTaHKE,
JUISL 4ero TpeOyeTCsl COXPaHUTh pe3yJibTaT padoThl B hopMarTe, HEOOXOIUMOM JJIsl pa0OThI
Ha ATOM CTaHKe.
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VYacTHUKY HEOOXOAMMO MPOAEMOHCTPHUPOBATh CIEAYIOIINE BH/bI II€YATHOM
[IJIATHL:
- CO CTOPOHBI PaIUOIIEMEHTOB;
- CO CTOPOHBI JOPOXKEK;
- COBMEIICHHBIN BHJ] CO CTOPOHBI TOPOIKEK C PACIIOI0KEHUEM PATHOIIEMEHTOB,;
- pa3Mep CIPOEKTHPOBAHHOM II€YaTHOM IUIAThI JOJDKEH COOTBETCTBOBATH pPa3Mepam
BBIJIAHHOTO 00pa3iia MOHTAKHOM IUIATHI IS AWK WK 3adaHHbIM IIpH 30% H3MEHEHHH
KOHKYPCHOT'O 3a/IaHusl.

o Pacuet u U3roToBiieHUE pasnraTopa OXJIAXKIECHUS Uil MUKPOCXEMBI CTa0MIIN3AaTOpa
HaIPSKEHUS.

o Hcnonb3oBaHue TEPMOMACThI JUIsl OTBOJAA M30BITOYHOTO TEIJIa OT MHKPOCXEMBI
cTabMIIM3aTOpa HAPSHKCHMUS.

o COopka W mailka MEeYaTHOM WJIM MAaKETHOM IUIaThl C MHUKPOKOHTPOJUIEPOM,
JaTYNKaMHU, CEPBOIIPUBOAMHU, MTOJIHBIN MEpEeYeHb KOTOPBIX yKa3bIBaeTcs B ieHb C-2

o 3arnoJHEHNEe COOTBETCTBYIOIIMX ITYHKTOB OTYETA B IPUIIOKEHUN

Moayasb 3. IIpoBepka U nmporpaMmMupoBaHue AaT4YMKOB, cucrem MKA,
eJIeBOM annaparypbl. ABTOHOMHbIE HCIIBITAHUS CIIYTHHKA.

CucTeMHBIH MPOTPAMMUCT — 5TO pa3pabOTYMK IPOTPAMMHBIX KOMILJIEKCOB,
00eCIeunBaOIINX CIAKEHHYIO pa0OTy CHCTeM Majoro KocMuueckoro ammaparta. OH
pazOupaeTcsi C BBIOOPOM S3bIKA MPOTPAMMHMPOBAHUSA, APXUTEKTYpOH OOPTOBOTO
MIPOTPaMMHOr0 00OecCTIeUeHUs, Cpeaor pa3paboTKH, CIocoOOM COOpPKH, IMPOIITUBKH,
OTJIAJIKA OOPTOBOTO MPOTPAMMHOTO OOECTICUECHHUSI.

[Ipu BeIMOTHEHUN MOIYJIsI HEOOXOUMO BBHITIOJIHUTD CIIEAYIONINE BUJIBI pa0OT:

. YCTAaHOBHUTH MPOTpaMMbl, OMOIMOTEKU, ApanBephl sl pabOThI C CUCTEMaMH U

JaT4MKaMu KOHCTpyKTopa ciyTHuka «OpouKpadt» u «Arduino» u3 xomriekra

IPOrpaMM, PEKOMEHTyEMbIX K UCITOJIb30BaHUIO

. COCTaBUTH OOIIHIA arOPUTM PabOTHI BCEX CUCTEM U YCTPOUCTB, YCTAHOBJICHHBIX
Ha 60pTy MKA;
. COCTaBUTh TOJIPOOHBIN aITOPUTM PAOOTHI KAXkKIOW U3 CUCTEM, YCTAaHOBJIICHHOW Ha

MKA (nanpumep, cuctema cTabUIM3ali, CHCTEMa OPUEHTAIUH U JIp.);

. HaIlMCcaTh U CKOMIIMJIMPOBATH B CIIELMAIBHO CO3JIAHHYIO IMANKy BCE KOJBI JJIS
OPOBEPKH CUCTEM M JaTYMKOB M3 COCTaBa HabOpa KOHCTPYKTOpa CITyTHHKA
«OpouKpadt» u «Arduinoy.
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. BrImoTHUTE KamTMOPOBKY TaTyrKa YIII0BOU CKOPOCTH, MATHUTOMETPA, COJTHEUHBIX
JTATYMKOB, APYTHX CHCTEM M JaTYUKOB CIIyTHHKA, I KOTOPBIX 3TO MOXKET OBITh
HEO0OXOIUMO.
. [IpoBecTH aBTOHOMHBIE WCIBITAHUS BCEX CHUCTEM, JAaTYUKOB, YCTPOMCTB,

YCTAaHABJIMBACMBIX HA CITYTHHK.
w oo =~ I I_

......

- ap e 2

Puc. 9. Oxno mnporpammer [[YII (roundControl_X) u 06pa3u pOBepKI/I

MarouToMcTpa

e  Ilpu npoBeneHNN aBTOHOMHBIX UCIIBITAHUN KaMephl MOJE3HOW HArpy3Ku
No0uThCS HanOoJIee YETKUX MoKa3aTesnel pe3KoCTH U (POKYCUPOBKHU IIPU TOMOIIU
MUPBI (CM.ITPUIIOKEHHE).

HeoOxoaumbIM ~ yCIOBHEM  SIBISIETCS JAEMOHCTpAlMs KOJMYECTBA UTEpALUil,
MOJIyYEHHBIX IaHHBIX, 3HAUEHUHN JaTYMKOB (HAIIpUMep, IS JaTYrKa YIrII0BOM CKOPOCTH -
KOJIMYECTBO OIPOCOB M yriIoBast ckopocTh 1o ocsim OX, OY, OZ), Bo BpeMst HCITOJTHEHUS
KOJa MpOrpaMMbl Ha JKpaHe KommbioTepa. [lo KaxIoMy BBIIIOJIHEHHOMY ITYHKTY
MPOU3BECTH (PUKCALMIO B OTYETE C TOMOIIBIO PrintScreen MoHUTOpa KOMIIBIOTEpA.

Monayasb 4. U3roToBjienue, cOOpKa, MpoBepKa padoToCnoCoOOHOCTH CHCTEM
MKA. Pa3zpaboTka 1 oT/1aiKa IPOrpaMMHOro koaa padorst MKA.

KoManaa y4yacTHHKOB TpOIO/DKAcT pa3paboTKy, COOPKY W TIPOBEPKY YaCTH
PaaMOdJIEKTPOHHOTO 000Dy TIOBAHHUS:

- CHCTEMBI PACKPBITHS M YIPABICHUS COJTHEUHBIMH ITAHEISIMH

- CHCTEeMa YIIPaBJICHUS OPHUEHTAIIMCH COJTHEYHBIMU TTaHCIISIMU;

- CHCTEMBI JIOTIOJTHUTEIBHOTO SHEProoOeceueHus (CTa0MIM3aTop HAITPSHKCHIUS )

- CUCTEMBI PACYCKOBKH, MEXaHHMUECKOTO PACKPBITHS, YACPKAHUSI B TPAHCIIOPTHOM
1 pabouyeM TOJIOKEHUU MOJISIH TTePEIaoleii aHTCHHBI.

COopka, mpoBepka pabOTOCIIOCOOHOCTH OTHAEITBHBIX CHCTEM JOIYCKAETCS BHE
YHCTON KOMHATHI M OCYIIECTBIISICTCS HAa paboUeM CTOJIe paIHOMOHTAKHHUKA.

CucTeMHBIH MPOTPAMMHUCT IIPOJIOJDKACT BHITIOJTHCHHUE 3aJaHMs 110 00ECIICYCHHIO
PaboTOCTIOCOOHOCTH CHCTEM U YCTPOUCTB COOMPAEMO MOIECNN CITyTHUKA'
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o Hcnonp3ys panee pa3paboTaHHBIN oOmmii anroputMm padbotet MKA Ha opOwure,
pa3pabaThIBacT MPOTPAMMHBIA KO JJII COBMECTHOM KOPPEKTHOW pabOThI MAaTYUKOB,

CUCTEM, YCTPOMCTB, ycTaHaBIMBaeMbIx HAa MKA.

o Pa3pabartbiBaeT nporpaMMHBIN KOJI AJIsl MPOBEACHUS (YHKIIMOHATBHBIX UCIIBITAHUN
CIIyTHUKA, KOTOPbIE BXOAAT B COOTBETCTBYIOIIUN MOYJIb KOHKYPCHOTO 3a1aHUSI.
o C  mnoMomIbl0  MPOrPaMMBI-AMYJISATOpPA  IPOBEPUTH  PabOTOCIOCOOHOCTh

CKOMITUJIMPOBAHHBIX KOJIOB.
Pe3ynpTaThl BBINOJHEHUS 3aJaHUS 3aHOCATCA B MPWIOKEHUE OTYETa B BHUJE
CHUMKOB 3KpaHa, (pororpaduii, mpe3eHTalu.

[Tocne BbIMOIHEHUS MIPEABLAYIIMX MOYJIe HaunHaeTcs: cOOpKa anmnapara, KoTopas
BBITIOJIHSETCSI B YCJIOBHO YHCTOM KOMHAaTe (KOMHATa € OrpaHMYeHHEM JIOCTyla U
TpeboBaHHEM COOJIOJaTh TpaBuia padOThl W HAXOXKICHUS B YUCTOM KomHaTe). Bcee
HE0OXoAuMble NPHUOOPHI, KOHCTPYKTUB, KpENeX, HHCTPYMEHT M BCIIOMOTraTelibHas
OCHACTKA 3aHOCATCA B YHUCTyl0 KoMHary. Kabenun u KryTtel CHOpPMHpPOBAHBI,
npoMapKkupoBaHbl. CHYTHUK COOMPAETCs COMIACHO TEXHOJIOIMYECKOW KapThl cOopku. Jlo
Hayajla CcOOpKM HEOOXOAMMO 3aKOHYUTh pabOThl MO KOHCTPYMPOBAHUIO U
MPOCKTUPOBAHUIO JI€Taleil, y3J0B, DJIEMEHTOB, cHUcTeM. Heobxoaumo yIamuTh
MPENOXPAHNUTENIF U3 COOTBETCTBYrOmero rue3nga B COIl m cmare ero skemepry Ha
miomanake A0 okoHuanus cobopku MKA. Ilpegoxpanutens AoJkeH OBbITh BO3BpAllCH
y4acTHUKaM B MOMEHT repBoro BkiaoueHuss MKA nocne coopku.

[Tonuyto cbopky MKA B ycioBHO 4MCTOM KOMHATe€ HAYMHATH TOJIBKO MO MeEpe
TrOTOBHOCTH Bcex cucteM. JlomyckaeTcst cOopka CIyTHHKA U TapaJuIeIbHOE U3TOTOBJICHHUE
JieTajei Ha CTaHKe Ja3epHOM pe3ku U neyatu Ha 3D npuHTepax.

DKcnepTaMu OLICHUBAETCS:

Moayas 5. Coopka cnyTHHKA

o [TpaBuwibHOCTH (UHANBHONH COOpPKM ammapara M COOTBETCTBHE C paHee
paspaboranHoi 3D Mojembto.

o CooTBeTCTBHE TEXHOJIOTUUYECKOMN KapTe

° CooTBeTcTBHE KaOETHHOM CETH TOKYMEHTAIIUH.

o XomyToBKa KabenbHOM ceTH K koprycy KA ¢ mOMOIIBIO MIaCTUKOBBIX KIIMIIC.

o Hannune KOHTPOBOYHOH NPOBOJIOKM Ha Pe3bOOBBIX COCAUHEHUSX KPEIUICHUS

MaxXOBHKa K KOPITYyCY KA B HY>XHOM AJIs1 3TOr0 HaIlpaBJICHUH, OTCYTCTBUC ITPOBUCAHHA
KOHTpOBO‘IHOfI IIPOBOJIOKH U HC 3aTAHYTBIX p6356OBBIX COCI[PIHCHI’Iﬁ.
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Puc. 18. IIpumep KOHTPOBKH pe3b00BOTO COCTUHEHUS
o Hcnonp3oBanue  3a3eMJISIIONIMX ~ OpaclieToB, 3allUTHBIX  OYKOB, XajaToB,

KOMOHMHE30HOB, ITaro4ek, 0axu, nepyaTok.

Puc. 19. UnauBuayanbHble CPEACTBA 3ALUTHI.

CrnyTHUK CcOOpaH, CTOUT B «YUCTOM KOMHATE» B OXHIAHUHM JTala TPOBEICHUS
KOMITJIEKCHBIX MCTIBITAHUN HA CTEHJE MOJYHATYPHOTO MOJICITUPOBAHMUS.

CIyTHUK BBIHOCSIT M3 YHCTOM KOMHATHI M YCTAaHABIUBAIOT HA CTEH/I MTOJTYHATYPHBIX
WCITBITAaHWH, TIOKA HETIOBUKHO.

['pynmoii sKcnepToB BU3YaJbHO MPOBOAMUTCS MEPBBIA OCMOTP COOpPaHHOTO
KOCMHUYECKOI'0 arrmapaTta Ha TpeIMeT OTCYTCTBHS MEXAHHMUYECKUX TIOBPEKICHUN WU
TOTOBHOCTH K (YHKIIMOHAIBHBIM UCHBITaHUSAM. [lepBoe BKIIOUEeHHE COOpPaHHOTO
CIyTHHKAa KOHKYpPCAHTaM TIPOBOJUTH TOJBKO B TPHUCYTCTBUM OKCIIEPTOB HA
a’POMHAMUYECKOM CTECHJIC:

o MPOBEPAIOT OaJaHCHPOBKY MakeTa Ha a’poAMHAMUYECKOM IOJBECE: €CIu
MOJIOKEHUE IIEHTpa MacC BBINIC IICHTpAa BpAIICHHs, JaJbIlIeé WCIBITAHUS Ha
a’POAMHAMUYCCKOM TTOJIBECE MOKHO HE TTPOBOAUTE. CITyTHUK MOJICKUT KOPPEKTUPOBKE
0 IIEHTPY Macc U (i) cOOpKe MO HOBOW MOJIETH;

o MepBOC BKJIIOYCHUE COOPAHHOTO ammapara — MpPOBEpPKa TMOJAa4Yd HAIMPSHKESHUS
nutanus ot COIl B G0OpTOBYIO ceTh CIyTHHKA (HAMpshDKEHUE HA WHIUKATOpe Ooiee 7,5
Boubr);

o KoHTponbsHOe B3BemnBanue roToBoro unenus. [lo okonuanuu paboT Ha TUTOIIAIKE
HEO0OXOMMO TIPEIOCTaBUTh TabaMIly Macc Bcero MKA, ¢ yka3aHHEM pacyeTHOW MacChl
13 IOKYMEHTAIIMN U (PaKTHYECKH TOJTyUHBIIICHCS;

o OCYIIECTBIISIOT MEPBOE MOAKITIOYCHUE K COOpaHHOMY CITYTHUKY U OYHCTKY ITaMSITH
BKY ¢ nomomipio dynknun Clean-All ¢ oGs3arensHON JeMOHCTpalyel mpoiecca Ha
AKpaHe KOMITbIOTEPA WU IIEHTPATLHOTO MOHUTOPA Ha TUIOIIA/IKE.

Moayab 6. IlonynarypHubie ucnbiTanuss MKA.

[Tocne gomycka rpynmnoil 3KkcnepToB K GyHKIUOHATBHBIM UCTIbITaHUSIM WNHxkeHep-
MIPOTPaAaMMHUCT MOJKIIFOYAET CBOI pabounii KOMIBIOTEP K IEHTPAIbHOMY MOHUTOPY B 30HE
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WCTIBITAHUM U BBIMOJIHSIET MOIIArOBOE TECTUPOBAHKE BCEX OOPTOBBIX MPUOOPOB B COCTABE
Makera. Jlamee B ammapare TECTUPYIOT CIEIYIOIIUE JJIEMEHTHI M0 3aJ0KEHHOU
MIPOTPAMMUCTOM IHKJIOTpaMMe PabOThI:
® MaxXOBHK
nepenaTyuku, npuemHuku BU u YKB
Kamepy
COIl
COJIHEUHBIC JATYUKH
JATYUK YTIOBOM CKOPOCTH
MarHuTOMETP
HeoOxonumpiM  yCIIOBUEM  SIBIISIETCSL  IEMOHCTpAIMsl KOJIMYECTBA UTEpalui,
MOJTYYEHHBIX JaHHBIX, 3HAYEHUN TATYMKOB (HAIIpuMep, AJIsl JaTUhKa YTJIOBOM CKOPOCTH -
KOJIMYECTBO OIPOCOB M YTIIOBast CKOpocTh 1o ocsim OX, OY, OZ), Bo BpeMs UCIIOTHCHUS
KOJ1a MPOTpaMMbl Ha 3KpaHe KOMIbIOTEPA, ICHTPAJIbBHOM MOHUTOPE B 30HE UCIIBITAHUH.

Mopyab 7. PemieHue mejieBoi 3aga4u.

[Ipyn BBINOMHEHUH MOJYJS CHCTEMHBIH MPOrPpaMMHCT IMPOUIMBAaET Ha OOpT
IIpOrpamMMbl, HAIMCAHHBIE UM paHEE U MPEAOCTABIIAET dKCIEPTaM K OLICHKE MCIBITaHUS
KOCMHYECKOI'0 arapaTa Ha a3poAMHAMUYECKOM CTEH/E WIIM Ha T0JIBECE:

o PackpyunBaHue Kopltyca anmapara U3 HEMOJABHKHOTO ITOJI0KEHUS BIEBO (TI0 XOAY
YacOBOM CTPEJIKH) U BPAILIEHHE C MOCTOSHHOM YTJIOBOM CKOPOCTBIO

o PackpyuunBaHue Kopiyca anmnapara u3 HelOoABUKHOTO MOJIOXKEHHUS BIIPAaBO (IPOTUB
X0/1a YaCOBOM CTPEJIKM) U BPAILEHUE C TIOCTOSIHHOM YIJI0BOM CKOPOCThIO

o [ToBOPOT CiyTHHKA M3 HEMOABUKHOTO COCTOSIHUS Ha 3aJJaHHBIN yTroJ

o Crabunu3anus CIyTHUKA U 33JaHHbIe B JeHb C-2 3HaueHUs BPEMEHH U TOYHOCTHU
yJAeprKaHus KopIlyca anmnapara.

o BxiroyaroT MMUTaTOp MarHUTHOIO 1OJIE  3€MJIM, NPOBEPSIOT  TOYHOCTH
ONpeJeeHHs YIia 10 MarHUTOMETPY;

o BBINONHSIOT OpUEHTAlMI0 CIYTHUKA MO MAarHUTOMETPY Ha MOJBECE C MOMOUIBIO

MMHUTATOpa MAarHUTHOTO MOJIA 3€MJIM MO HECKOJIbKUM yriiam. KonudecTBO yrioB M MX
3HAYCHUS ONpeaAeIsIoTes B AeHb C-2

° Bxiro4aroT TPOXKEKTOP M KOHTPOJHPYIOT TMPABUIBHOCTh PEAKIIMU CUCTEMBbI
yOpaBlIE€HHUS] HAa  HUCTOYHUK cBeTa (JIOJDKEH  HadaTh  pa3BOpAuMBaTbCA  Ha
a’POJIMHAMUYECKOM TIIOJIBECE B HYXHYIO CTOPOHY C HMCIOJIb30BaHUEM MaxOBHKa WIIU
MaXOBHMKOB) 10 HECKOJIbKUM yrjiaM. KOJu4ecTBO YIJIOB U UX 3HAYEHUS OMPEICISIOTCS B
neup C-2

° PaGoty OOpTOBOIl CHCTEMBI yIIpaBJICHUs 10 IHUKJIOrpamMMe: CTaOwIn3aIus,
opueHTanus, potorpadupoBanue, nepenady dhororpaduu Ha 3emiro B LieHTp ynpaBieHus
IIOJIETOM

° PaboTy JOTMOTHUTENBHBIX YCTPONCTB, OIKIIIOUCHHBIX K CITyTHUKY

° PaboTy cucTeMbl pacKphITHS U TTIOBOPOTA COTHEYHBIX TTaHEIEH

Copyright © Coro3 «Bopmackuimic Poccus» HNnxenepusi KOCMUYECKUX CHCTEM 18



N
worldskills

Russia
o PaboTy cucteMbl yripaBiaeHuUsI TIOBOPOTOM COJTHEYHBIX MaHEIIeH
o KadectBo wm300pakeHUs, TOJYYCHHOTO C KaMephl: OpHUEHTAIUs, YETKOCTh
(uccaemyercst Ipu MOMOIIM MUPHI)
o Ywrcno n300pakeHuH, MOTyICHHBIX 32 3aIaHHbI HHTEPBAJI BPEMCHH.

HeoOxoaumpIM  yCcTTOBHEM  SIBISICTCS JIEMOHCTpAIMs KOJWYECTBA HTEpaIni,
MOJTYYCHHBIX JaHHBIX, 3HAYCHUHN JATUUKOB (HApuUMep, I JaTIMKA YTIIOBOU CKOPOCTH -
KOJIMYECTBO OIPOCOB M YTIIOBast CKOpocTh 1o ocsim OX, OY, OZ), Bo BpeMs UCTIOTHEHUS
KOJIa TIPOTpaMMbl Ha IKpaHE KOMITBIOTEPa, IIEHTPATLHOM MOHUTOPE B 30HE UCITBITAHHM.

DKCHepThl KOHTPOIUPYIOT KAa4eCTBO OATAHCHPOBKH MaKeTa Ha a3pOANHAMUYIECKOM
MO/JBECE; TOYHOCTH M3MEPSACMBIX BEIWYMH IIyTEeM CpPaBHEGHHS C OTaJOHAMH,
KOJMYECTBEHHBIE M KA4YECTBEHHbIE TapaMmeTpbl paOOThl CHUCTEMbl  YIPABJICHUS
(ObICTpONEHCTBHUE, TOYHOCTBH), Ka4eCTBO M OOBEM IMOJYYEHHBIX C «OOpTa» JaHHBIX
KaMmephl.

Moayab 8. Opranusanus padodero mecra. bepexiiuBoe nmpou3BoacTBoO.
Coouronenne npasui Th u OT.

JlokyMeHTanust opopmiisieTcss ydyaCTHUKaMu B MIPOLIECCE BBIIOJIHEHUSI padOThl, OT
€€ KauecTBa 3aBUCHUT, OWMET JIM CTOPOHHHI HAOJII0AaTeNb, 3a4€M CO3aH TOT WJIM HHOU
JOKYMEHT W MPUTOAEH JM JJiA JajdbHenmeil padboTel. JIF000H TOKYMEHT AOJIKEH UMETh
Ha3BaHUE, aBTOPOB, ATy CO3JaHusl, BEPCHIO, OTJIaBlIeHHE, HyMepauuto ctpanuil. [1o cyTw,
OH JIOJKEH BKJIIOYaTh BBEJIEHUE, TOCTAHOBKY 3aJ1a4M, X0/ SKCIEPUMEHTA, UJUTFOCTPALIH,
BBIBO/IbI, 3aKJIFOUEHHE U CITUCOK JUTEPATOPHI, XOTS B KaXKJOM KOHKPETHOM CIIy4ae COCTAaB
OTrJIaBJICHUSI MOXKET Pa3auyaThCsl.

HemanoBaxHyt0 pojib HrpaeT BHEAPEHHE B TNPOLECC BBIINOJHEHUS pPadOThI
MPUHIUIIOB OEpEeXJIMBOrO MPOU3BOJICTBA, T.€. BOBJIEUEHHWE YYACTHUKOB B MPOLECC
ONTUMU3ALUU pabOyero MpoCTPaHCTBA C LIEJIbI0 MUHUMH3AIUMHU 3aTpaT U MaKCUMaIbHON
OpUEHTAllMM Ha pe3yibTaT. DKCIEpPTaMHU OLEHUBAETCS TakXKe IJIaHMPOBKAa pabOYero
MECTa, TO €CThb palHWOHAIBHOE IPOCTPAHCTBEHHOE pPAa3MEIIEHUE BCEX 3JIEMEHTOB
00Opy10BaHusl, TEXHOJIOTMYECKON M OpraHU3allMOHHOM OCHACTKH, MHBEHTAaps, KOTOpHIE
o0ecneunBaoT S3KOHOMHOE UCIOIb30BaHUE MaTepHalla, pecypcoB, 0€30MacHOCTH TPYyAa.

KynpTypa mnpou3BOACTBa  MOJAPa3yMEBAET  IYHKTYaJIbHOCTh,  IPABHIJIBHOE
MCIIOJIb30BaHMUE UHCTPYMEHTA, 9KOHOMHOE PACcX0J0BaHUE PECYPCOB U MaTepuaa, padboTy
B MHAMBUAYAJbHBIX CPEJCTBAX 3alUTHl (Xanarax, B IMepYaTkax, C pecnuparopamu, B
O0axunax) U ¢ 3a3eMJIeHUEM (KOr/Ja 3TO HEOOXOAMMO), YUCTOTY U MOPSJOK Ha paboueM
MecTe.

[lon opranuzanmeit pabouero mecra MOHUMAETCS KOMILUIEKC MEpPOIPHUSTHM,
HalpaBJCHHBIX HAa CO3JaHUME Ha pabdoyeM MecTe HEOOXOAUMBIX YCIOBHM IS
BBICOKOIIPOM3BOJIMTENIBHOIO TPyAa, HAa IMOBBILIEHUE €r0 COACPIKATEIBHOCTH U OXPaHy
3I0pPOBbSl Y4acTHUKOB. KaxaoMy uieHy KOMaHAbl HEOOXOAMMO TaK OpPraHU30BaTh
pabouee mpoCTPaHCTBO, YTOOBI KOMGMOPTHO OBLIIO KXKIOMY. DTH YCIOBHS TPyAQ TOJKHBI
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MMETh paIlMOHAIIBHYIO IUIAHUPOBKY H OecrepeboriHoe

GyHKITHIA:
- KoHCTpyKTOp - MPOEKTUPOBIIUK

- PainO3IEKTPOHIIMK - CXEMOTEXHUK

- CUCTEMHBII NPOrPaMMHCT

- Cnecapb-coopuimk KA

4. KPUTEPUU OLNEHKH

N
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Russia

BBIIIOJIHCHHUC  CIICAYIOIIUX

B JaHHOM pasAaciic OIPCACICHBI KPUTCPHUH OLCHKH W KOJIMYCCTBO HAYHCIIACMBIX

O0amioB (cynelickue u OOBEeKTHMBHBIE) Tabinuma 2. OOmee KoJuyecTBo OaljioB

3a/1aHUs/MOIYJISl TI0 BCEM KpUTEpHUsIM olleHKH cocTasisieT 100.

Tabnuua 2.
Paznen | Kpurepuit Ouenku
Cypnetickas | O0bextuBHas | OOras
A | 3D-npoektupoBanre KoMnoHoBkH MKA 0 15 15
B | Pa3paboTka TEXHOJOTUYECKON KapThl COOPKHU
(GYHKIIMOHATBHOM MO KOCMHYECKOTO
anmapata. PazpaboTka 1 mpoeKTUpOBaHKE 0 8 8
NEYaTHBIX MJIAT OTAETBHBIX cucTeM KA.
C | IIpoBepka u mporpaMMHUpOBaHHE JATIYHKOB, 0 15 15
cucteM MKA, neneBoil annapaTypsl.
ABTOHOMHBIC HCTIBITAHUS CITyTHHUKA.
D | UsroroBnenwue, cOOpKa, mpoBepKa 0 10 10
paborocnocobnocTr cucteM MKA. Pazpabotka
1 OTJIaJKa MMPOTPAMMHOTO KOJa MOJTHOM
uKIorpaMmbl padbotet MKA.
E | Coopka ciyTHHKa 0 7 7
F | [lonynatypuslie ucnsitanust MKA. 0 20 20
G | Perrenue meneBoi 3a1a4u. 0 20 20
H | bepexxmuBoe nmpousBoactBo. Cobmoacane Th u 0 3 3
OT. Opranuzanus pabodero Mecta
Utoro = 0 100 100
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5. IPUJIOXEHHUSA K KOHKYPCHOMY 3AJTAHHUIO

[Ipunoxenue
JlaHHBIEC 3aMOJIHSIOTCS M YTBEPKIAIOTCA SKCIEPTaMU B
nenb C-2 B xauectBe 30% m3menenus K3

CxeMa B3aHMHOI0 PacnoJioKeHus HCKYCCTBeHHOTro cmyTHuka 3emuin (MC3), mecta
CbEMKH U YIJIOB BHICTABJIEHUS HMUTATOPA COJHLA

1. Hcnonb30BaHWE MarHUTHOU paMKH

270°

MmuTaTop conHua Mmutatop 3emamn

Moagenb MC3

A

Ocb nepeceyeHma L.M. NC3, kamepbl, 3eman 5 '

OO

Puc.1.1 — Cxema ucnonb30B@@%si MATHUTHOW PaMKHU
[Ipumep 3amanus:

1. Yrom AOC pagsen 0° (+10°...-10°)
2. Yroa AOC pasen 54° (+10°...-10°)
3. Yroa AOC pasen 300° (+10°...-10°)

MonaenupoBanue kopmyca KA:

MonenvupoBaHue HEOOXOIUMO BBIIOJIHUTH MO UMEIOLIEMYCS
mabony (o6pasity) kopmyca KA — nmpaBuiibHOTO
BOCbMHUYTOJIBHUKA C CPEAHEN ITOJIKOM C yYETOM YBEJIMYCHHUS
IIMPUHBI OOKOBOW CTEHKH HA MM M BHECEHHUEM
COOTBETCTBYIOIINX U3MEHEHUI B KOHCTPYKIUIO Kopnyca KA nis

MMOCJICAYIOIICTO N3TOTOBJICHUS Ha CTAHKEC HﬂSGpHOﬁ PE3KH.

1. Bepxnee ocHoBaHue -1 mT

2. Cpennss monka — 1 mT
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3. HuwxHee ocHOBanue — 1 1T

4. bokoBas cTeHKa — 8 1T

5. Pe3p00BO€ coeqnHEHNE — BUHT + 11aiida + raiika.

MonenupoBaHHU€e JIEMEHTOB CUCTEMBI PACKPBITHS, TOBOPOTA COJTHEYHBIX MaHEIEH,

KpCILUICHUA CHCTCM MU OATYHUKOB CIIYTHHKA C IIOCICAYIOIIMM HM3TOTOBJICHHUCM HaA 3D

MPUHTEPAX:
1.
2.

VYToM0K A KPeIyIeH!s IO KOJIMYECTBY OTBEPCTHI KPETICHHSL.

Cucrema KperieHUs] COJTHEUHBIX TTaHeeH.

Cucrema kpemienuss pesepBHoil COII, Arduino Shield, pene mns
HOJIKJIFOUEHUS] YCTPOUCTBA ISl TIEPEKUTAaHUsI HUTU CUCTEMBl PAaCKpbIBaHUS
CIL

[ToamMnHUK a3poIMHAMUYECKOTO MO/IBECA.

HOC&IIO‘-IH&H IMaHCJIb OJIA IIOAIIHUITHUKA a3POINHAMHUYCCKOI'O II0ABCCA.

Cucrema pe3epBHOIO NUTAHUSA:

[TapameTpsl cTabunu3aropa Hanpsbkenus. Usx = 14...36 B; Ussix = 8,8 B;
IBpix = 1,5 A;

PaccuutaTte TmIOmAAR pamumaropa IS OXJAXKACHHS ~ MHUKPOCXEMBI
cTabuinsaTopa HanpsHKeHMS,

PaccuntaTh CONMPOTHBIICHHE TOKOOTPAHWYMBAIOIIETO pE3WCTOpa IS
ceetoamona AJI307

[Moaxmounts mepenatunk Arduino 433ml1 B KadecTBE HArpy3Kh K
COJIHEYHBIM TAHENSIM W B 3aJIaHHOW MPOTPaMMHOM OpUEHTAIlMU TepeaaTh

coobmenue «Solar panels are correct!”. IIpuHATH cCOOOIIEHNE HA TPUESMHHUK

Pa3mep paGouero nmoJsisi 000py10BaHusi, IPUMEHSIEMOI0 B M3rOTOBJIEHUN KOPILyca

KA:

e Pabouee mosne 3D mpunTepos — 180X 180 mm

e Pabouee nose cranka ais jazepHoit pesku — 600X400 mm

e PabGouee none ¢pezepHoro ctanka — 100X100 mm
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[Tpunoxenne Ne3.
Otu4er 0 NpoBeeHUN COPEBHOBAHM I

Hazpanue yeMnuoHara:

Pabouee mecto No

Pacnpenenenne poneit y4aCTHUKOB B KOMaH/JIE:

JlaTa

Copyright © Coro3 «Bopmackuimic Poccus» HNnxenepusi KOCMUYECKUX CHCTEM 23



W2
worldskills
Russia
OTuert 0 pa3paboTke 60pPTOBOI KabeJbHOH ceTH
[ens: pa3zpaboTka OOpTOBOM KaOEIBHOW CETH CITyTHHUKA

1. Kaprtunka: Print Screen, crioco6 MeKOJIOYHOTO COCTMHCHUS

2. Yeprex: pacmnaiika kabens (pacmMHOBKA)

3. Ueprex: [IpuniunuansHas cxema COeIMHEHUN OJIOKOB, ¢ 0003HAYCHHEM
HOMEpaMU KaOeIbHBIX MEPEXO0/0B, a TAKKE HOMEPOB OJIOKOB.

4. Tabnuia AJIMH KaOeIbHBIX MEPEX0JA0B U COCAUHEHUN

No HaumenoBanue coenunsemsbix |JlmHa B JlnnHa ¢
nuierida|6I0KoB (TaTYUKOB) 3D- moaenu, | 1omyckoM, MM
MM
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. N3rorosiienne kadeseii u nuieiigos.

1. ®oro: naiika kadess, pe3ynabTar
2. ®oT0: 00KMMKa ITUTCH(OB, pe3yIbTaT
3. O6mas mMacca Bcex nuiei(oB U MPOBOJIOB, TPAMM

1. Otuer o npoBenenun 3D-npoexkTUpPOBaHNSA CIIyTHHKA

HGJII)I BBIIIOJIHUTH KOMIIOHOBKY CIIYTHHUKA, ONCHUTDL €0 MaCCOBO-MHCPIHOHHLIC
XapaKTCPUCTUKHU

1. KapTtunka: oOmuii BU MyTHUKA, KAPTUHKA B ©30METPUH, TTOJI0KECHUE KaMEPbl

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

3. Kaprtunka: ykazanue CBSI3aHHBIX OCEH CHCTEM KOOPAMHAT C IIEHTOM B IIEHTPE Macc

4. Kaprtunuka: Print Screen ¢ mporpamMMbl MOJICITHPOBAHUS ¢ TAOJMIKON MacCOBBIC
XapaKTePUCTHUKHU.

5. Tabnuiia eHTpa KOOPAUHAT IIEHTPA MAcC CITyTHUKA

Koopaunate! nienTpa mace, | Jlomyck, He Oojee +, MM
MM

X -10..+10

Y -10..4+10

Z -100..-200

6. Tenzop mHepuuu, Kr*m2

X Y Z

i

=<

N

I1l. Pacuer macchl anmapara
1. Macca anmnapara no 3D mozaenu, kr

2. PeanbHast Macca anmapara (C yueToM Macchl Huieidos), T
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3. OO6mmas mom@aab BHEITHEH MOBEPXHOCTH KOHCTPYKIIUUA MM”2

4. Tabnuia B3BELIMBaHUS JeTajaei KOHCTPYKIIMH, TaTYUKOB, y3J10B, cucteM KA,
MOoJIB€Ca U TPAHCTIOPTUPOBKH.

Ne | HammenoBanue neranu ninu Bec, rpamm IIpumeuanue
YCTPOWCTBA

BriBon:
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IV. Ortuer o pa3padorke ajJropurmMa cTadWJIn3auuu

Lens: pazpaboTka aqropuT™Ma CTaOMIM3AIUU CITyTHUKA

1. 3auem HyXEH alNTOPUTM: OTTNICAHNE
2. KapTtuHka: mpuHIMIHAIBHAS OJIOK cXema paboThl (AJITOPUTM)

OO6uruit anroput™ padotsl KA Ha opOuTe 10KEH BKIIOYATH B CEOSI:

® AJNTOPUTM palbOTHI cCUCTEMBI cTabumm3anuu KA

® anropuT™ paboThl cucTeMbl opreHTanuu KA

® AJNTOPUTM palbOTHI PACKPBITHS COJTHEUHbIX MaHenen KA

® AJIrOpUTM pabOTHI MOJIe3HOU Harpy3ku KA

3. KapTtuaKa: cucTeMbl KOOpAWHAT, YCTAHOBKA TATYNKOB OPUCHTAINH
4. Tabnuma: pacnosioxkenue narunkoB CosHIa

\.
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Howmep narunka

Ochb cryTHHKA

OpuenTanus

[Ipumeuanus

1

2
3
4

5. TaGnurma: pacmnonokeHrne U3MEpUTEIbHBIX 0CE MarHUTOMETpa

Ocp narumka

Ochb cryTHHKA

[Ipumeuanus

X

Y

Z

6. Tabnmia: pacmoso)eHnue N3MEPUTEIBHBIX OCEH TaTYMKA YTIIOBBIX CKOPOCTEH

Ocp narumnka

Ocp ciyTHHKA

[Ipumeuanus

X

Y
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V.  Otuer o pa3padoTKe NPOrPaAaMMHOI0 KOJa.
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1. Otuer o cOOpKe CIyTHUKA
Heab: cOopka U TecTUPOBAHHUE OOPTOBBIX CUCTEM

1. Kaptunka: Print Screen: coOpaHHBIi CITyTHUK
2. Tabnuia cOOTBETCTBHUS YCTaHOBKH MpruOopoB 3D-momenu

Homep |HazBanue CootsercTB |IIpumeuanus

ue ([a,

HET)

Tabnua npoBepKu pabOTOCTIOCOOHOCTH CUCTEM

Homep |HazBanue Pesynbrar  |[Ipumedanus (mokazaHus
(Hda, Her) JTAaTYHKOB)
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[Tpunoxxenue Ne 4.

Iepeyenb nHpopManum, XpaHALICHCHA B NAaNKe A8 YYaCTHUKOB

YeMITHOHATA.

1. [Tanka AJ1s BBITIOTHEHMSI 3a/1aHUsI KOHCTPYKTOPa-TIPOSKTHPOBIIUKA:

e 3D-moxenu (.SLDDRT) natunkoB u cucTeM HaOOp KOHCTPYKTOpPA CIyTHHUKA
«Opbuxpad»

2. [Tamka 7151 BEIIOJTHEHUS 3a/TaHUS paIMONHKEHEPa
o SX-Modeler
e OBC
e Ground_Control_X
e Driver

3. [Tamka 7151 BEIOJTHEHUS 3aIaHUSI TIPOTPAMMHUCTA:

e notepad r115
notepad r118
Arduino ID
Omnucanue pynkmii nmpumepsl kogos_C_Python
bubnuoteka aisa B3aumoaeicTeust Arduino u kouctpykropa OpouKpadr
Schsat-GUI Axryansnas Bepcus npommusku GUI Web-unrepdetica
6optoBoro kommbiorepa (0130.07.2018).
Libschsat OOHoBIeHME cTaHAaPTHON OMOIHOTEKH (DYHKITUH.
e Libschsat Ard O6HOBIEHHE CTaHTAPTHOM OMOIMOTEKH (PYHKIIHIA C
byukuusamu s yapasiaenus Arduino (beta).
4, [Tanka BcrmoMoraTebHBIX IPOTPAMM:
e Apache_OpenOffice
o WinRar
e Sprint layout
e Zenit
S. KonkypcHasi foKyMeHTaIus
e (OCHOBHOE KOHKYPCHOE 3a/1aHHE
e I3menennoe koukypcHoe 3aaanue (30 %%, [Ipunoxenue Nel u
[Tpunoxenue Ne2)
e OrtyeT 0 BbITOJHEHUH KOHKYpcHOTO 3a1anust (I[Ipunoxenne Ne3)
6. OO1ast JOKyMeHTaIus
e TexHuueckoe onucaHue
Konekc >tukun
Nuctpykius Tb u OT
Pernament Tom A
Permament Tom B
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Chnucok PEKOMECHAYEMBIX IPOTrpamMM H caiToB

Huxe nepedncneHsl CChUTKA HA HHTEPHET PECYPCHI I MMOMCKA HHPOPMAIUH,
CKaYMBaHUs MPOTrpamMM, HEOOXOIUMBIX I 00YUEeHHS, TOATOTOBKHU, TIPOBEICHHUS
YEMITMOHATOB!

1. Caiit onucanusi pabOThl KOHCTPYKTOPA:
e http://www.orbicraft.sputnix.ru/doku.php
2. Heooxomumoe T1O mmst paboTel ¢ KoHCTpYKTOpOoM «OpOukpadTy:
e http://www.orbicraft.sputnix.ru/doku.php?id=software
3. I1O otkpeiToro uucienHoro moaenupoBanus SX_Modeler, Orbit Control (OBC):
e https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
4. Caiit g padotsl ¢ Arduino_IDE:
e https://www.arduino.cc/
5. I1O tBepaotensHOro MoaenupoBanus SolidWorks:
e http://www.solidworks.ru/
6. I10 3D monemupoBanus 3D-Max:
e https://www.autodesk.ru/products/3ds-max/overview
7. 110 g TenaoBBIX 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.zenitpcb.com
e http://www.PiCad.com
e http://www.abacom-online.de/uk/html/sprint-layout.html
9. IO mns npenBaputenshoii orenku 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 Habmonenuu 3a 3emureii: https://earthobservatory.nasa.gov/global-maps
12.Caiit 0 mpoBeIeHNN KATUOPOBKY MarHETOMETpa.:
e http://robotclass.ru/articles/magnetometer-and-compass/
e https://sites.google.com/site/diyheadtracking/home/kalibrovka-
sensorov/magnetometr-calibration
13.110 mns moaenupoBanus mpodueii Slicer 360:
e https://apps.autodesk.com/FUSION/en/Detail/Index?id=8699194120463301
363&0s=Win64&appLang=en
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http://www.orbicraft.sputnix.ru/doku.php
http://www.orbicraft.sputnix.ru/doku.php?id=software
https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
https://www.arduino.cc/
http://www.solidworks.ru/
https://www.autodesk.ru/products/3ds-max/overview
https://sourceforge.net/p/thorium/wiki/Home/
https://www.laduga.ru/salome/index.shtml
http://www.zenitpcb.com/
http://www.picad.com/
http://www.abacom-online.de/uk/html/sprint-layout.html
http://www.aerospace.org/research/space-systems-infrastructure/small-satellite-cost-model/
http://www.aerospace.org/research/space-systems-infrastructure/small-satellite-cost-model/
https://eoportal.org/web/eoportal/home
https://earthobservatory.nasa.gov/global-maps
http://robotclass.ru/articles/magnetometer-and-compass/
https://sites.google.com/site/diyheadtracking/home/kalibrovka-sensorov/magnetometr-calibration
https://sites.google.com/site/diyheadtracking/home/kalibrovka-sensorov/magnetometr-calibration
https://apps.autodesk.com/FUSION/en/Detail/Index?id=8699194120463301363&os=Win64&appLang=en
https://apps.autodesk.com/FUSION/en/Detail/Index?id=8699194120463301363&os=Win64&appLang=en

