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1. ®OPMbI YUACTUS B KOHKYPCE

Komananpiii KoHKYpC — 3 denoBeka B KkomaHae. He 3ampemaercs KOHKypcaHTaM
OJIHOM KOMaHZbl paboTaTh BMECTE HaJl BBINOJIHEHHUEM BCETO KOHKYPCHOTO 3a/IaHMsl.
OO6uieHre Mexly KOMaHAaMi Ha KOHKYPCHOM TUJIOIIAKE HE JOMYyCKAETCs.

2. 3AJIAHUE JUISI KOHKYPCA

OO0mue TpeGOBaHUA:

YyacTHUKaM IIpeaiaraeTcs BHIITOJIHUTh KOHKYPCHOE 3a/laHue - pa3paboTaTh MPOEKT
MaJjioro KOCMHYECKOIro amnmapara - UCKYCCTBEHHOT'O CIYTHHKA, CIIOCOOHOTO BBITIOJIHSTH
paznuyHbIe 1IeJeBble 3a7aun. B mporecce mpoBeleHUs COPEBHOBAHUS KOHKYpCaHTaM
HEOOXOAMMO BBIMOJHUTH 3D-MoOjENb, W3rOTOBUTH KOPIYC (OMIMOHAIBHO - €ro
COCTaBIISIIONIME) W pa3paboTaTh YacTh SJIEKTPOHHOTO OOOpPYAOBaHHUSA, OCYIIECTBUTH
cOOpKy (PYHKIIMOHAJILHOTO MakeTa M MPOBECTH OCHOBHBIC MOITYHATYpPHBIC MCIBITAHUS,
BBITIOJTHUB HH)KCHEPHBIC pACUEThI U POBECTH HMHUTAITMOHHOE MoaennpoBanue KA.

Taxxe OHHM BBIMIONHAIOT MPOTPAaMMHUPOBAHHE OOPTOBOTO KOMIIBIOTEpA TSt
oOecriedyeHns IE€NEBOW 3amaud. B Xome cOpeBHOBaHMN KOHKYPCAHTHI OCYIIECTBISIOT
pa3paboTKy U cOOpPKY SJEKTPOHHBIX YCTPONCTB, TPACCUPOBKY IUIAT, MMAKWKY, BHITTOJIHSIOTCS
pabOThI HA CTAHKE JIA3€pHOM pe3KH U neyath Ha 3D npunrepe.

Ve crnpoeKkTUpOBaHHAs MOJIENb CIIyTHHKA COOMpaeTcs KOMaHJIOM B YCIOBHO
YUCTOM KOMHATE C COOJIIOJICHHEM MpaBUJl pabOThl M HAXOXKJICHUS B HEW, HCTOIB3YS
JI€TaIl, CUCTEMbI, YCTPOMCTBA, AJIEMEHTHl KPEIUICHHUS, W3TOTOBJICHHBIE COOCTBEHHBIMU
CUJIaMH, a TaKKe CTaHJApPTHbIE KOMIIOHEHTHI, MPUMEPOM KOTOPBIX MOTYT CIYXHUTh
KOMITOHEHTBI, BXOJSIHME B COCTaB Habopa KOHCTpykTopa crmyTHuka «OpouKpadty.
Onucanue crangapTHoro Habopa kommoHeHT «OpouKpadt», u3 xkoTophix cobupaercs
CIYTHUK, TIpeJicTaBjeHo 31ech: http://orbicraft.sputnix.ru/doku.php
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Puc. 2. O6muit Bua Habopa KoHCTpyKTOpa «OpOukpad™

Jlanmee B ONMMCaHHM 10 YMOJYAHHIO TOJAPa3yMEBaeTCs Haludne Habopa KOHCTPYKTOpPa
cinytHuka «OpouKpadt».

CoOpanHblii ammapar AO/DKEH MPOWTH HCIBITAHUHS Ha CIEHHAIbHOM CTEHIC
MOJIYHATYPHOI'O MOJEIMPOBAHUS U IOATBEPAUTH CBOIO pab0OTOCIIOCOOHOCTh. Bo3MokHOE
OIMCaHUE CTEHA, B COCTAaBE KOTOPOI'O JOJIKHBI ObITh IIPOBEACHBI MCIIHITAHHMS MAaKeTa,
MPUBOIUTCS 37eCh: http://sputnix.ru .

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

Puc. 4. MarautHast pamka (MMATATOP MarHUTHOTO MOJII 3€MJIU) C TTOABECOM, UMUTATOP
3emuin, umurtarop ConHna
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B wnrore co3ganHas yyacTHUKaMH COPEBHOBAaHUN MH)KEHEPHAs MOJEIIb KOCMUYECKOTO
anmnapara JA0JDKHa ObITh MAaKCUMAJIBHO MPUOJIMIKEHA K PeabHO 3aIlyCKaeMbIM Ha OpOUTY

MOACIISAM, HpOﬁTH Ha3€MHBIC UCIIBITAHU .

KOHKypcaHTaM HGO6XOI[I/IMO 00eCIeYnTh IMOJIYUCHUC Ha KOMIIBIOTCPC, HAa KOTOPOM

ycra"oBiena nporpamma GroundControl X, gBisifOIIECS UMHTAaTOPOM MPOrPAMMBbI

[entpa ynpasnenus noieramu (L[YII), ompeaeneHHoro konuuecTBa KaueCTBEHHBIX

n300pakeHU B 3aaHHOM mporpamMMHon opueHTaruu. [Ipu atom MKA nomxeH ObITH

crabunm3upoBan u Kamepa JI33, ycTaHOBJIIEHHass Ha CHOYTHHUKE [OJDKHA OBITh
OpPUEHTHUPOBaHA HA HMMHUTATOp 3eMiu MO 3adaHHbIM B K3 yriam OTHOCHUTENIBHO
coyiHeyHoro cBera (mmurarop ComnHia) U (MaM) MarHUTHOTO MOJsl 3eMJIM (MarHUTHas
paMka). PaboTy Moenn KocMHUYECKOro anmnapara Heo0X0AUMO MPOIEMOHCTPUPOBATH B

MOJIHOM TuKIIorpamme pabotel MKA.

OneHka Npou3BOAUTCS YJICHAMH KIOPH — SKCIIEPTAMU Ha KOHKYPCHOM TUIOIIAIKE,

AOIMMYIMICHHBIMH K OLICHKC, KaK B OTHOWICHWH BBIIIOJIHCHUA 3alaHHUA B MOJAYJIC, TAK U B

OTHOIICHHH ITPOLCCCAa BBLIITOJIHCHUA KOHKprHOﬁ pa6OTI>I. Ecmn Y4aCTHHUK KOHKYpCa HC

BBIITOJIHACT TpC6OBaHI/I$I TCXHUKHN 6G3OHaCHOCTI/I, IMOABCPracT OIIaCHOCTHU cebs mim

JIPYTUX KOHKYPCAHTOB, TAKOM YUYaCTHUK MOXKET OBITh OTCTPAHEH OT KOHKYpCa.

KOHKprHOe 3aJaHUC HOOJIDKHO BBIIOJIHATLECA II0 MOIAYIIAM. OI_IGHKa TaKXKC

MMPOUCXOOUT I10 PC3yJIbTaTaM BBLIIIOJIHCHHA MOIAYJIA.

3. MOAYJIA 3AJAHUA U HEOBXO/JINUMOE BPEMA

Monynu u Bpemsi cBeicHbI B Tabiuile 1

Tabnuma 1.
No Bpewms
i HaumenoBanue Moyst Pabouee Bpems Ha
3a/IaHKE

1 |Moayns 1. 3D-mpoekTupoBaHHE KOMIIOHOBKHU

MKA.

Monyns 2. Paspabotka Texnosnormdeckoil kaproi | C1 9.00-13.00 |4 vaca

coopku ¢yHKIMOHANBHOW Mojenu kocmuueckoro | C1 14.00-18.00 | 4 gaca

anmapara. Pacuer W IpOEKTHpOBAaHHUE OTACIbHBIX

cuctem MKA.
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Mopnyne 3. IlpoBepka W HOpOrpaMMHUPOBAHHE
naTynkoB, cucreM MKA, 1eneBoi amnmaparypsbl.
ABTOHOMHBIE WCTBITAHUS JATYUKOB U CHCTEM
CIIyTHHUKA

2 |Mopynb 4. PazpaboTka U OTJIaJka MPOrPAMMHOIO 4 qaca
KOJla TMOJHOM IuKIorpamMmel paboter  MKA. 4qaca
N3rorosnenue, cOopka, IpoBEpKa €29.00-13.00
paborocrnocodbHocT cucteM MKA. C2 14.00-18.00
Monyns 5. COopka criyTHHUKA

3 |Monyns 6. [lonynarypasie ucnsitanuss MKA. C39.00-13.00 4 yaca
Monayns 7. Penienue ueneBom 3aaaum. €3 14.00-15.00  qaca
Mopynb 8. bepexauBoe Mpou3BOICTBO.
Coomonernne Th u OT. Opranu3anus pabodero C3 15.00-16.00 1 gac
MecTa

HenocpencTBeHHO Tmepea BBHIMOJHEHHEM KOHKYPCHOTO 3alaHds HEoO0XOAMMO
BKJIIOUUTH MPOTpaMMy 3alUCH dKpaHa Kommbiorepa (Hampumep: OBS). Jlanee ciemyer
BBHITIOJTHUTH TJIAHUPOBAHUE BCEX MPOM3BOAMMBIX BUIOB PabOT, pacueToB, BHIUMCICHUN
MOJIHBIM COCTaBOM KoMaH/Ibl. KoMaHma qomkHa MpoyMaTh OOy 0 KOHIIETIIIAIO pabOThI,
OpPUMEpPHOE BpEMs Ha BBIMOJIHEHHE MOMAYNSI, ONPEISINTh OTBETCTBEHHOTO 3a €ro
BBINOJIHEHHUE, paclpeiesuTh OOS3aHHOCTH M POJIM IO TPYAOBBIM (YHKIUSIM BHYTPHU
rpynnsl M MO KOHKYPCHBIM JIHAM, O 4Y€M cJieJaTb COOTBETCTBYIOLME 3allUCU B
[TpunosxeHnu UTOroBOro oTyeTa!

o KOHCTpYKTOp - TNPOEKTUPOBLIMK (BBIIOJHSAET TPYIOBbIE (PYHKIHH
KOHCTPYKTOPa-NPOeKTHPOBIIHKA)

e PaauodJEKTPOHIIUK - CXEMOTEXHHMK (BBIIOJIHSIET TPYAOBBIE (YHKIIUU
paJIMoOMHIKeHepa)
e CucTeMHBbIi IPOTPAMMUCT (BBILIOJIHSIET ~ TPYIOBBIE byHKIIN

NPOrpaMMHCTA, CHCTEMHOI0 POrPpaMMHUCTA)
o Crnecapp-coopmmk MKA (BeImomHSET TpPYyJAOBBIE (PYHKIIUHM TEXHUKA,

cijiecapsi-cOOpIIUKA)
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HeobOxoaumas wHbOpManusi, JOKyMEHTAIMS U TIPOTPaMMbl, HEOOXOIUMBIE IS
BBITIOJTHEHUSI KOHKYPCHOTO 3aJaHusl HaXOISITCS Ha pabod4eM KOMIThIOTEPE YIaCTHHKA B
narnke Ha pabo4eMm CcToJjie ¢ Ha3BaHUEM, UICHTHUYHBIM J1aTe MPOBEICHUSI COPEBHOBAHUH -
sto nenb Cl yemnumonara, npumep: 01_01 2021 (cm. Puc. 5). Ins coxpaHeHus Bcex
pe3ynbTaToB pabOThl HAa paboyYeM CTOJIE KOMIBIOTEpa KaXJOro y4acTHUKA CO3aeTCs
narka ¢ Ha3BaHHWEM Ha aHTJIUHCKOM si3bike Project_nomep pavouezo mecma (cm. Puc.
5), rae mociie HIKHETO O {YePKUBAHUS TI€9aTaeTCsl HOMEP KOMaH/Ibl, IIOJTYYCHHBIN ITPU
XKepeObeBke paboumx Mect, Hanpumep, Project 2.

VY4aCcTHUKOM, BBIMOJIHSIONICTO POJIb KOHCTPYKTOPA — MPOCKTHPOBIIUKA, B ITOM
xe manke (Project_romep pavouezo mecma) HeoOX0AMMO cO3/1aTh eiie 2 manku. OaHy
¢ Ha3BaHue « /111 pe3kun», BTOPYIO ¢ Ha3BaHHEM « /{711 ieuaTuy», Kya Oy IyT COXPaHIThCS
(baiisibl 1181 TabHENIIero u3roTOBJIEHUS Ha CTaHKe JiazepHOU pe3ku u 3D meuartu.

Y4acTHUKOM, BBITIOJIHSIONIETO POJIb CUCTEMHOTO IIPOTPAaMMHUCTa, Ha ero pabodeM
KOMITBIOTEPE, B KOpHE >XecTkoro amcka C(c:) co3maercs mamnka ¢ Ha3BaHHEM Ha
aHrauiickoMm si3bike: «Project_c¢_Homep padouero mecra». B 3Ty nanky coxpaHsitoTcs
BCE MPOCKTHI KOJIa MpOrpaMMIcTa, Harpumep, Project_2

AUl

Puc. 5. O6pazelr co3gaHHBIX MANoOK Ha pabovyeM CToJie KOMIBIOTEPA YIaCTHUKA

BaxxHo: ¢aitm MTOroBOro or4yeTra 3amoJHSICTCS Ha OJHOM H3 KOMIIBIOTEPOB
KOMaH/Ibl U MPEJOCTABISCTCA K MPOBEPKE IKCIEPTAM TOJBKO 3TOT MTOTOBBIA OTYET.
(mamka Project_nomep pa6ouero mecra (cMm. Puc. 5)).

[locne 3TOro KOHKypcaHTaM Ha KaXJbld KOMIIBIOTEp Y4YaCTHHKA TpeOyeTcs
YCTaHOBUTH BCE MPOTrpaMMbl, HEOOXOAMMBIC JJI BBITIOJHEHUS KOHKYPCHOTO 3a/IaHMUS
KaXJIOMY YYaCTHUKY, OTBETCTBEHHOMY 32 BBINIOJHEHHE MOIYJISI.
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Monayabl: 3D-npoekTupoBanue kKoMnoHoBku MKA.

KoHCTPYKTOP-NIPOEKTHPOBIIMK ONpEICIsieT OO0IIMe pEelIeHUs] MOCTaBICHHON
rI00aNbHOM 3aJlayu, OmNpeaeNsiercs ¢ TUIOM O00OpYyIOBaHUS W IPOrPaAMMHOIO
obecrieueHus1, OCyIIEeCTBIISIET TIOATOTOBKY OOIIETO PEIIeHUs, 9TOOBI TOBECTH BBHITTOTHCHHE
KoHKypcHOTro 3a1aHus 10 JIOTHYECKOrO 3aBEPILICHHS.

Pa3zpabotka dyukmumonansaoit monenu MKA Bemomnasercs B [10 TBepmoTensHOTO
moaenupoBanus (tura S0lidWOorks) v mpoxouT B HECKOJIBKO ATAIOB:

o 3D-mpoeKkTHpOBaHHE KOHCTPYKIIUU CITYTHUKA.

. 3D-npoekTHpoBaHUE Pe3b0OBBIX COSTUHEHHIA, IIEMEHTOB KPETUICHHUSI KOHCTPYKITUH
CITyTHHKA.

o 3D-mpoekTUpoBaHKE KOHCTPYKIIMM CHCTEMBI a’3pOJMHAMHYECKOTO TI0JBeca
CITyTHHKA.

o 3D-cOopKy Mojenei cucTeM, JaTIMKOB, YCTPOUCTB CITyTHHKA.

o 3D-cOopky  Momeneil  Bcex  JIOTMOJTHHUTEIBHBIX CHCTEM U YCTPOWCTB,
yCTaHABIIMBAEMbIX Ha CITyTHUK.

o 3D-cOopky Mojenei 1eneBoi annaparypbl CIlyTHUKA

e [IpoexTupoBanue OOpPTOBOI KaOEIBHOM CETH C yKa3aHUEM HOMEpa U JJIMHBI Huiekda.
IIpu npoeKTUPOBAHUM HEOOXOAUMO YUUTHIBATD:

o BO3MOXKHOCTh JIaIbHEWILEro HM3rOTOBJICHUS JeTajeil COOCTBEHHBIMM CHUJIaMM Ha
KOHKYPCHOM IIJTOIIAKE.

JUJis 3TOTO BBINOJIHAETCS COXPAaHEHUE PEe3yNbTaTOB MOJEIUPOBAHUS JIEMEHTOB KOpITyca
CIyTHHMKA, HABECHOTO 000pyAoBaHus B opmarax (paitna, Heooxoaumoro Jyisi paboThl Ha
3D nmpuHTEpax M CTaHKe Ja3epHOU pe3ku. DyHKIHUHM OnepaTopa CTaHKa BO3JIOKHUTH Ha
TEXHUYECKOTO JKCIEepPTa, KOTOPBIA H3TOTOBUT J3TH JETAIM MO MOJENSAM YYaCTHUKOB.
[TapameTpsl pabodero mMaTepuana U pa3MepoB pabOYUX CTOJIOB U MOBEPXHOCTEH CTAHKOB
yKa3bIBalOTCA B JIeHb C-2.

o OrpaHUYeHHE radapuTOB M3TOTABIMBAEMbIX JIE€TANIEH COrJacHO pa3Mepy padodero
CTOJIa JIa3epHOU pe3ku v 3D nmpuHTEpOB.

o UCIIOJIb30BaHUE W3MEPUTEIBLHOIO0 HHCTPYMEHTA, KOTOPBIA BXOJIWUT B TMEPEUYEHBb
PEeAOCTaBISIEMOr0 HHCTPYMEHTA Ha TJIOIIAJIKE.

o MOBTOPEHUE [IBETOBOM raMMbI MPEJICTaBICHHOTO 00pa3ia, mabdiona MKA;

o r€OMETPUYECKUE U MAaCCOBO-MHEPIIMOHHBIE XapaKTEPUCTUKH.

[Tonoxxenne uentpa Macc MKA ans npoBeiaeHUsT HCHOBITAHWN Ha CTEHJIE
noyiyHaTypHoro MozenupoBanus mo ocsiM OX, OY H0mKHO OBITh MaKCHMaJIbHO
npudmkeHo K HyJeBbIM 3HaueHusM 0<|OX|<10, 0<|OY|<10 (romycTUMOE OTKIOHEHHE
10 3TUM NapaMeTpaM He JIOJKHO npeBbimath -10...+10 mm). JJonmycTuMoe OTKIOHEHUE
MOJIOKEHUST 1leHTpa Macc 1o ocu OZ (och BpallleHHs) 10 IUIOCKOCTH KpEeIrUIeHUs
a’pOAMHAMUYECKOTO TMOJBeca JODKHO ObITh B mpenenax or 0 MM go -50 M.
[Toctpoenue («BwITsATHBaHKME») netaied B [IO 3D moxpenupoBanuss HEOOXOIUMO
IPOU3BOJUTH B JIBE€ CTOPOHBI OT LIEHTPAJIBLHOM TOUYKH, a COOPKY AeTajieil B mporpaMmme
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HGO6XOI{I/IMO HAa4YWHATh OT TOYUKH II0ABE€CAa — OT ueHTpa MacCC IIOAIIMITHHKA
a’pOAMHAMHUYECKOTO TOJIBECA.
° THUII, pa3Mephl, BHEIIHUA BHUJ KOpIlyca CIYyTHHKA YyKa3blBalOTCA B JeHb C-2 B

kauectBe m3MeHeHuid 30% K3. Ilpu 3tom pomyckaercss cBOOOAHOE MPOEKTUPOBAHHE
CUCTeM packpbITusi u moBopoTra bC, aHTEHH, OTIEIBHBIX SJIEMEHTOB KPEIUICHUS IS
oOecrieyeHns pabOTOCTIOCOOHOCTH arnmnapara B 1IeJIoM,;

L o1 U yrjbl 3PpCHUA HATYUKOB, UX COCTAaB H KOJIUYCCTBO JJIA oOecneueHus
pa6OTOCHOCO6HOCTI/I MKA 1 BBITIOJIHEHHUS ITOCTaBJICHHOM 3aJa4u,

L OCOOECHHOCTH B3aHMMHOT'O PaCIIONIOKCHUA KaMCPbI, OTACIIBHBIX CUCTCM, JATYUKOB,

L4 CUCTCMBbI PACKPLITHUA, IIOBOPOTa COJHCYHBIX HaHeHeﬁ, a TaKXKC€ CHCTCMBbI

DHEPTOCHAOKEHHS JUIsl Hee W APYruX TpeOOBaHWM, CHCHU(PUIHBIX JJIS BBITOTHIECMOM
CITyTHUKOM 33J]a4H.

KOHCTPYKTOP-NIPOEKTHPOBIIMK  OCYHIECTBISIET  KOHTPOJb  MPaBWIBHOCTH
koMrioHoBKH 3D monenn MKA ¢ Touku 3penust paboTbl 60pTOBBIX cucteM. Mcnonb3yroTes
peIoCTaBIEHHBIE Opranu3aTopaMu copeBHoBanuil 3 D-Moaenu nmpubopoB u cuctem (U3
KOMILIEKTa Habopa kKoHCTpykTopa «OpouKpadr») B kauecTBe UCXOaHBIX NaHHBIX. [Ipu
BbInosiHeHUU 3D-cOopku HEOOXOIMMO YYHUTHIBATH HCTUHHBIA BEC BCEX D3JIEMEHTOB
KOHCTPYKIIUH, NMPUOOPOB, JATIYMKOB, KaOETbHOW CETH U JIp., UCTOJIb3Ysl JUIsl 3TON 1LeNH
Majora0apuTHBIE TOYHBIE BECHI W BO3MOXXHOCTH IIPOTPaMMHOTO Komruiekca 3D
monaenupoBanus  (SolidWorks wu np.). Ilpy HEOOXOAMMOCTH CIEAyeT BBIOJIHHUTD
NepeonpeaeeHie Maccbl u3nenuid. Pe3ynbrarel  u3MepeHHl  0QOpMIIAIOTCS B
MPUJIOKEHUU UTOTOBOTO OTYETA.

PasmMeps! ni1s BbITIONTHEHU 3aaHust 0 3D MOAETMPOBAHUIO TTOTYYAIOT PA3IMUHBIMU
crocobamu, KOTOpbIe YKa3bIBalOTCs B JIeHb C-2 B kauecTBe u3meHnenuit 30% K3:

o UCIIOJIb3YETCS UEPTEK;
° COOCTBEHHBIE UIEH;

o IpeIocTaBlieHHbIe opranu3aTopamu 3D Momeny;
o MyTEM TOYHOTO TOBTOPEHUS 00pa3lia.

CrneunanaucT BbINOJHSACT CJIeyIIIe BUIbI pa00T MO NPOEKTHPOBAHUIO U
MO/IeJIUPOBAHUIO:
o Jletaneit, y37OB, 2JIEMEHTOB KOHCTPYKIIMM M KpPEIUICHHs] Kopiyca (Yrojok),
pe3bOOBBIE coeAuHEHUs] (BUHT, Iaiiba, raiika), UX COOTBETCTBHE IIBETOBON raMme
00pasIoB.

Puc. 6. BHenHuii Buj yrojka Jiuisi KperieHus: KopIyca CIlyTHUKa
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o TexHoMOrMYECKUX OTBEPCTHH, CKpYTJIEHUH, (hacok, mpopeseit B koncTpykinn MKA
JUISl KPEIUIEHUS CHUCTEM M JATYMKOB, IUIAT, AKKYMYJSTOPHBIX OTCEKOB, COJIHEYHBIX
MmaHeseu u T.1.
o Heraneit noaseca, kpemieHuss MKA Ha aspoauHamMuueckuil CTeH]1 (MIOAIIUIHUK U
[I0CaJJOYHOE MECTO):

Puc. 7. BHemnui BHUA IMOCAJOYHOI'0O MCCTa M IIOAUIMIIHMKA JIA a3pOAHMHAMHYCCKOI'O
IIoaBccCa

L Cucremsl KPCIUICHUA, PACKPBITHA U ITIOBOPOTA COJITHCUYHBIX 6aTapeﬁ H YIIPpAaBJICHUA
O9THMH CUCTCMaMU.

-- '[

Puc.8. Obpa3zelr cucTeMbl PaCKPBITUS U YIPABICHUS COTHEYHBIMU MTAHEISIMU C TIOMOIITBIO

CEpPBOIPUBOIOB
o OO6meit koHCcTpyKIMU Monenu anmaparta (3D cOopka) co BceMu yCTaHOBIEHHBIMU
AJIeMEHTaMHU.
o N3mepenre mporpaMMHBIMH CPEACTBAMU U pacueT KabeJIbHOU CETH B COOTBETCTBUU

C BBINTOJHEHHOW cOopkoi B 3D-momenu ¢ yka3aHHMEM MPUBSI3KH K JATYUKY H pa3Mepy
nieida.
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BBIHOJ'IHI/IB 3TOT MO)J;yJIB 3aJaHusd, I/IH)KeHep-KOHCTp}TKTop nepe):[aeT TeXHI/I‘—IeCKOMy

AKCHEPTY IUIOMAAKHA KOJIMYECTBO, MOPANIOK U MPUOPUTET HA U3TOTOBJICHUE JIETANICH HA
CTaHKe Jia3epHOU pe3ku U Ha 3D mpuntepe. Ileuars neraneit Ha 3D nmpuHTEpEe MOXKHO
HAYMHATh BO BPEMS BBIIIOJHEHUS MOAYJIS, II0 TOTOBHOCTH MOJIEIIEH, a pE3KY AeTallei Ha

CTaHKE TOJBKO 10 OKOHYAHHIO pab0yYero BpeMEHU KOHKYPCaHTOB.

Moayar 2. Pa3paboTka  TeXHOJOTHYECKOM  KapThl  COOPKH
¢pynkuuonaasHo moaeaun MKA. Pacuer U npoeKTHPOBaHUE OTAEJIbHBIX
cucrem MKA.

JlaTh Ha3BaHME pa3padaThHIBAEMOMY MaJIOMy KOCMUYECKOMY armapaTy J00bIM
U3BECTHBIM CIIOCOOOM U B JaJIbHEHIIIEM HUCIIOIb30BaTh 3Ty a00peBUaTypy.
Heobxoanmo pa3paboTaTh TEXHOJOTHYECKYIO KapTy NOCIIEI0BATENBHOCTH COOPKHU
(YyHKIHMOHAJIBHOM MOJENIN KOCMUYECKOTr0 anmnapara B KOMHATe ¢ OTPaHUYEHUEM
JocTyna u TpeboBaHUEM COOJIIOIaTh IpaBuiia padoT U YCIOBUS HaXOXKACHUS B YUCTON
koMHate kiacca 100000). TexHomornueckas KapTa JI0JKHA ObITh 0O(hOpMIIEHA Ha
CTaHJIAPTHBIX JUCTaX popMmaTa A4 U BKIIOYATh B CEOS:

o cOOpOYHBIN YepTek, rae OyAyT MpeACcTaBIEHbl TPU BHJA M U30METPHUsl COOpKH,
rabapuTHbIE pa3MepBI;

o crierupuKaIms;

o MaTepUabl;

o WHCTPYMEHTHI U 000pyA0BaHHUE, UCTIONIB3yeMbIe Tipu cOopke MKA;

o aHaJIn3 BO3MOXXHOCTH pa3/ieJICHUsI TPYIOBBIX MPOLIECCOB HA MHOT'OITIOTOYHOCTH;

o pPEKOMEHIalluu K cOOpKe, KOHCTPYKTHUBHBIE OCOOCHHOCTH;

ITo okoHuaHuUM pabOT Ha TUIOIIAIKE HEOOXOAMMO MPEIOCTABUThH TAOIUILy MAcC BCETO
MKA, ¢ yka3aHueM pacueTHOM Macchl U3 JOKYMEHTALMH U (PAKTUYECKU MOITyUHBIIEICS.
3aTeM HEOOXOAMMO M3rOTOBUTH OOPTOBYIO KabOenbHylo ceTh. llpu 3TOM
OOJBIIMHCTBO Pa3beMOB O0XKMMAIOTCA C MOMOULIBIO CHEIUAIbHOIO0 MPHUCIOCOOJICHUS -
KpuMIiepa (aHri1. crimp — 00XHUM, OIPECCOBKA), a OAWH IUIeH] (TTOAKIIOYEHHS KaMepbl
k BKY) nsroraBnuBaercs myTem naiku.
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Puc. 13. O6pazern nutetios ¢ pazpemamu DB-9F(M) mox 00xuMKy
DKcIepTaMu OLIEHUBAETCS:
o CooTBeTCTBHE KOJUYECTBA N3TOTOBJICHHBIX Kabelnel MpoeKTy 00pTOBOI KaOeIbHOI
CETH.
° [Tarika. Jlyxenue.
o OTcyTCcTBHE NOBPEKIACHUIN U30JISILIUU U Pa3bEMOB, TEPMOYCATOUYHON TPYOKHU.
o Hanuune TepMoyca ki Ha KaXI0M OTAEIBHOM IPOBOE B )KI'yTE€ MPOBOOB.
o Hanuurie MapkupoBKHU KaOeIbHOM CETH.
o NzroroBnenne Bcex nuiedoB U kabenelt s COCIUHEHUS] CUCTEM U YCTPOMCTB

CITyTHUKA.

o BBITTOTHUTB KTYTOBKY MPOBOIOB (3KT'YT IIPOBOJIOB JOJIKEH COAEPKATH 2 OTPE3Ka I10
30 MM TepMOyCaJOUHOM TPYOKHU Yepe3 paBHbIE TPOMEKYTKH MEKY HUMH),
o [IpousBecT MapKUPOBKY KaXJOro >KI'yTa IPOBOJOB COTJIACHO COCTABJICHHOMU

KOHKYpCaHTaMu OJIOK-CXE€M€ W JIaHHBIM W3 TaOJuIlbl JUIMH 1uieidoB. MapkupoBka
MIPOU3BOAUTCS] HAHECEHUEM MEPMAaHEHTHBIM MapKEPOM WM MAPUKOBON PYUKON YEPHOTO
WIM CUHErO 1IBETa Ha W3OJIHOHHYIO JICHTY CBETJIOTO OTTEHKa, Ludpamu, rae depes
neduc ykaspiBacTcs HOMep Kryta u JuinHa ero B MM (I[Ipumep: 1 — 195). Uzonsinuonnas
JIEHTA UCIOJb3YETCS CBETJIOTO OTTEHKa (0eoro wiM »enToro msera). Ee HeoOxoammo
00CpHYTh BOKpYT IUIe(a HECKOIbKO pa3 IMOCEepPEUuHE JKIyTa C MOCIeayIOeH
MapKUPOBKOM.

KonkypcantaMm HEOOXOAMMO MPEIOCTaBUTh IKCIIEPTaM MPOMEKYTOUHBIC PE3YIbTaThl
Tt (PUKCUPOBAHUS PE3YJIbTATOB MAUKHU. Y CaJKy TEPMOYCA0UYHON TPYOKH HAa KOHTAKThI
pazbeMa MPOU3BOJAUTH TOJBKO TOcie (ororpadupoBaHusi HKCIEPTAMU 3amasHHBIX
poBoI0B. KOHTpOJIb M3roToBiIeHUs Kabemns — poToduKcanus SKCIepTaMu:

o ®OTO KOHTAKTOB 10 MOMEHTA TEPMOYCAKH.
o ®doTo Kabens C yCaKeHHON TepPMOYCaIKOM.
o dortodukcanus paboToCIOCOOHOCTH U3TOTOBIEHHOTO Ka0esl C MOMOIIbIO TecTepa
nuieidos.
PannosnekTpoHIIMK — CXEMOTEXHUK BBINOJHIET pacyeT, MPOEKTUPOBAHUE U

aganTanuio ¢ coOupaemoit mozenbto MKA cuctembl packpbiTus U yHpaBIICHUS
COJIHEUHBIX OaTapeil U CUCTEMY DHEProcHAOKEHUs sl Hee.
[lepeuens pabor:
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Puc. 14. ComHeunas manenp u miaTa pacmmpenus Arduino
o CoCTaBUTh KHHEMATHYSCKYI0 CXEMYy CHCTEMbl PACKPBITHS U YIPaBJICHUS
moBOpoTOM cojiHeuHbIX Oatapeii (BC).

Puc. 16. CepBonpuBOibl U MOHTAXKHBIE TIJIATHI JIJIs1 TAUKH

. CoCTaBHUTH NMEKTPUUYCCKYIO CXeMY MOIKIIIoueHUs K Arduin0 cucteMbl pacKphITHS U
moBopoTa cojHeuHbIX Oatapeit (bC).
o CoCTaBUTh TOJIHYIO 3JIEKTPUUECKYIO CXEMY BCEX CHCTEM M YCTPOMCTB MOJEIH

KOCMHYCCKOI'O aIllrapara.

Puc.17. [lonknrouenue miatel pacmmpenus Arduino B 60pTOBYIO CeTh CITyTHUKA

Pacuer u pa3padoTka J0NMOJHUTEIBLHOT0 CTA0MITU3MPOBAHHOT0 HCTOYHUKA MUTAHMS.

A1 Kos22
4
N
UBX 158Y LM317T R1 240 UBle
= | [ ’ - 12y
Usx Per. Uaux - __+
+ Z C3 10mkd
1mkd
K622 4+
- i == 2 10mkd

Puc. 15. CrabunuzaTop HanpssKeHUs

Copyright © Coto3 «Bopanckmmic Poccusty ~ MHxeHepHs KOCMIYECKHX CHCTEM 12



N
worldskills
Russia

o Pacder u pa3paboTka CTaOWIM3UPOBAHHOIO MCTOYHMKA TUTAHUS CHUCTEMBI
sHepronutanusi (COII). BxoaHble W BBIXOAHBIC MapaMeTpPhl HAMpPSKEHUS 3a7aHbl B
npunoxeHuu. Jjis momydeHus TpedyeMoro HampspKeHHsS Ha BXOJE pa3pabaThIBaeMOro
MCTOYHMKA HANPsKeHUs ucnoib3zyetcs ABa COII, BKItOUeHHbIE MOCIE0BATENBHO.

Pa3paboTka neyaTHO# miIaThl PE3€pBHOTO CTAOMIM3UPOBAHHOIO HCTOUYHUKA TUTAHUS B
cnenuanuupoBadHoM 1O (Mcnonp3yeTcst 0Ha U3 MPOrpamMMm, yKa3aHHbIX B IPHIIOKEHHH,
Hanpumep: SprintLayout). Tunm moakioYaeMoro NEPBUYHOTO HWCTOYHHKA MUTAHUS,
BXOJIHbIE, BBIXOJIHbIE MTAPAMETPBI, TUI, HAUMEHOBAHUE, COCTaB PAJUOIIEMEHTHON Oa3bl
3anoJHsAeTcs sKcrnepraMu B 1eHb 30% HU3MEHEHUs KOHKYPCHOTO 3aJaHus.

Konkypcantam HEOOXOAUMO M3TOTOBHUTH MEYATHYIO IJIATy HA (pe3epHOM CTaHKE,
IUI 4ero TpeOyeTcs COXPAHUTD pe3yibTaT paboThl B (hopMare, HEOOXOAUMOM sl pabOThI
Ha 3TOM CTaHKE.

Y4acTHUKY HEO0OXOIMMO MPOJEMOHCTPUPOBATH CIEAYIOUIME BUIbl IMEYATHOU
IUIATHL:

b CO CTOPOHBI PAANOIJICMCHTOB,

L4 CO CTOPOHBI TOPOKECK,

L4 COBMEIICHHBIN BHU] CO CTOPOHBI JOPOIKECK C PACIIOJIOKCHUCM PAJIMO3JICMCHTOB,

L pa3Mep CHpOGKTHpOBaHHOﬁ IEYaTHOM IIJIaThl JOJKEH COOTBETCTBOBATH pa3Mepam

BBIJIaHHOTO 00pa3ia MOHTAKHOW MJIATHI JUIsl MAKK Ui 3aJaHHbIM 11pu 30% U3MeHeHUH
KOHKYPCHOT'O 3aJ{aHUsl.

Takke yJaCTHHKH BBIIIOJHSAIOT PaCyeT JJIMHBI IPOBOJIOKH U3 HUXPOMA ISl IEPEKUTAHUSA
HATH B cucrteme packpbituss bC, mpuMmepHBI pacdeTr paauaropa OXJIAXKICHHS I
MUKpPOCXEMBI PE3EPBHOIO CTAOMJIM3UPOBAHHOTO MCTOYHMKAa NUTaHUsA. B kadecTBe
TEIJIOOTBOASIIEr0 MaTephalia HCIOJIb3yeTCsl allOMUHHMEBBIA [-00paszubiii umm [l-
00pa3HbIil TPOPuUIbL C TOJMUHON CTEHKH 1 ... 3 MM

Mopaynb 3. lposepKa 1 nporpammupoBaHue gatunkos, cuctem MKA,
LenesoM annapaTtypbl. ABTOHOMHDbIE UCMbITAaHUA AAaTYUKOB U CUCTEM
CNYTHUKaA.

CHCTeMHBIN TPOTPAMMHUCT — 3TO pa3pabOTUHUK MPOTPAMMHBIX KOMIIICKCOB,
00eCITeYnBaOIINX CIAKCHHYIO pad0Ty KOMITIOHEHTOB MAJIOTO KOCMUYECKOTO arapara.
OH pa3bupaercs ¢ BHIOOPOM SI3bIKA MPOTPAMMHUPOBAHUS, ApXUTEKTYPOil OOPTOBOTO
IIPOTPaMMHOT0 00ecTICUeHUS, CPeaor pa3paboTKH, CIOCOOOM COOPKH, ITPOIIMBKH,
OTJIAJKA OOPTOBOTO MPOTPaMMHOT0 oOecrieueHus. CXeMbl aJITOPUTMOB JIOJKHBI
COCTOSITh W3 UMEIOIINX 3a/IaHHOE 3HAUYEHNE CUMBOJIOB, KPATKOTO TIOSICHUTEIIBHOTO
TEKCTa M COSAMHSIONINX JIMHUHA U MOTYT MCIIOJIb30BaThCS Ha Pa3IMYHBIX YPOBHSIX
JeTaNU3aIui. Y POBEHb JIeTaIN3alliN JOJIKEH OBITh TAKMM, YTOOBI pa3JIMYHBIC YaCTH U
B3aMMOCBSI3b MEKTy HUMHU OBLIIU TIOHSTHBI B 11eJI0M. VICTIOIB3ys yCIIOBHBIE
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rpadgudeckue 0003HaUYECHUS CUMBOJIOB, 0003HadeHHbIe B cTanaapTax ECIT] (Exunoit
cuctembl [Iporpammuoii JIokyMeHTaI|H ), HEOOXOMMO BBITIOJTHUTH CIICTYIONTUE BUIBI

pabor:

o CocTraBuTh 00LIYIO CXEMY pabOTBI BCEX CUCTEM M YCTPOMCTB, YCTAHOBJICHHBIX Ha
o6opty MKA;

o CocTaBUTh MOJIPOOHYIO CXeMY pabOThl CUCTEMBI OPUEHTALIMN, YCTAHOBICHHON Ha
MKA;

o CocTaBUTh MOAPOOHYIO CXE€My pabOThI CUCTEMBI CTAOMIIM3AlNU, YCTAHOBICHHON
Ha MKA;

o CoctaButh MOAPOOHYIO cXeMy paOOThl IOJIE3HOM HAarpy3ku (LeneBoi

amnmnaparypsl), yctaHoBJIeHHOM HAa MKA;

o CocTtaBuTh NOAPOOHYIO cCXeMy paOOThl BCEX CUCTEM, ycTaHOoBIeHHOWM Ha MKA u
cxemy B3aumozeicteus [10 mexay co6oii B coctaBe MKA;

o VY CTaHOBUTH MpOrpaMMbl U JIpailBepbl s padOThl ¢ CHUCTEMAMH W JaTYHMKaAMU
KOHCTpyKTOpa cnyTHuka «Op6ouKpadT» u3 KOMIUIEKTa MpPOrpaMM, PEKOMEHIYEMbIX K
HCITOJIB30BAHUIO

o Hamucarp, cKOMOMIMPOBATH KOMBI TSI TIPOBEPKH BCEX CHCTEM M JATYMKOB M3
cocTaBa Habopa KOHCTPYKTOpa ciyTHUKA KOHCTpyKkTOopa «OpouKpadt» u Arduino Shield.

° Pazpaborare KoJbl KaJdMOpOBKM JAaT4YMKa YIJIOBOM CKOPOCTH, MarHUTOMETA,
COJIHCUHBIX JATYUKOB, IPYTUX CHCTEM M JATYMKOB CITYTHHKA, JIJIT KOTOPBIX ATO MOXKET
OBITH HEOOXOIMMO.

L HpOBeCTI/I dABTOHOMHBIC HCIIBITAHHA BCCX CHCTCM, OAaT4YHUKOB, YCTPOﬁCTB,
YCTaHABJIMBACMbIX Ha CIIYTHHUK, BKJIIO4Yasd AaBTOHOMHBIC HWCIIbITAHUSA YCTpOﬁCTB,

nojkioyaeMeIx yepe3 Shield Arduino.

[ r— Yposens BY

Puc. 9. Oxno nporpammel [[VII (GroundControlX ) u oGpa3zen mpoBepku
MarHUTOMETpa

° [TpousBecTr KATMOPOBKY MarHUTOMETPA, COJTHEYHBIX JATYMKOB, IPYTUX CUCTEM U
JTATYUKOB CITyTHHUKA, JIJI1 KOTOPBIX 3TO MOKET OBITh HEOOXOUMO.
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o [Ipu mpoBeIeHNH ABTOHOMHBIX UCTIBITAHUM KaMephI ITOJIE3HON HATPy3KH
100uThCS HanOoJIee YeTKUX ToKa3aTesiel pe3KOCTH U (POKYCHUPOBKHU IIPU MOMOIITH MUPBHI.
Bemmonmaute PrintScreen skpana KOMIBIOTEpA NPU BBITOJHEHUH paOOT M BHECTH
naHHble B [Iprokenne nToroBoro oTyera.

Moayabs 4. Pa3paborka M o0TJIaJKa NPOrpaMMHOIO KoOJAa IOJHON
uukjaorpammbl  padorst MKA.  UM3rorosiienne, cOOpka, mpoBepKa
pabdorocnocodoHocTn cucreM MKA.

CucreMHBIH NPOrPaMMHUCT  IIPOJOJDKAET  BBINOJIHEHWE  3aJaHUsA [0
o0ecreyeHnt0 pabOTOCIIOCOOHOCTH CHUCTEM U YCTPOHCTB coOHMpaeMod MoOjenu
CIyTHHKA!

Hcnonb3ys panee pazpaboTaHHblid 00mui anroputm padbotst MKA Ha opbure,
pa3pabaTbIBaeT IPOrpPAMMHBINA KO I COBMECTHOM KOPPEKTHOM U MPAaBUIIbHOI pabOThI
JATYMKOB, CUCTEM, YCTPOUCTB, ycTaHaBIMBaeMbIx HAa MKA.

o Pa3pabartbiBaeT mporpaMMHBIN KO U1l IPOBEACHUS (PYHKIIMOHATBHBIX UCTIBITAHHH
CIyTHHKA, KOTOPBIE BXOAT B COOTBETCTBYIOIIHMIA MOYJIb KOHKYPCHOTO 3aJJaHUS.
PaanosnexTpoHIIMK-CXEMOTEXHUK:

o H3roToBiieHre pe3epBHOIO CTAOMIM3UPOBAHHOTO MCTOUYHHUKA MUTAHUS, paguaTopa
OXJIQXKJICHUS 11T MUKPOCXEMbI CTA0MIIN3aTOpa HATIPSHKCHUS.
o COopka cucteM packpeiTusi, moBopora u ympaBieHuss bC u  apyrux

JOTIOJTHUTENbHBIX CHUCTEM, YCTAHOBJIEHHBIX Ha Mozenb MKA (MUKpOKOHTpPOJUIEPHI,
CEpBONPHUBO/IbI, IATOBBIE ABUTATENHN C ApABEPAMU, JATYMKAMU U Jp.)

o [IpoBeneHre aBTOHOMHBIX HCIBITAHUN COOpPAaHHBIX CHUCTEM C JIEMOHCTpAalei
PEe3yJbTaTOB DKCIIEPTaM.
° AnanTanus Bceit cucteMbl ¢ kopimycom MKA

Pe3ynpTaThl BBINOMHEHUS 3aJaHUsl 3aHOCATCA B MPUIIOKEHUE OTYETa B BHJIE
CHUMKOB 3KpaHa, (hoTorpaduii, npe3eHTanum.

Moayab S. COopka CllyTHUKA

[lepen cOopkoit cryTHHMKAa HEOOXOAUMO 3aKOHUUTH PA0OTHI MO U3TOTOBIICHUIO
neTanei, y3JI0B, 3JIEMEHTOB Ha CTaHKE Ja3epHOil pe3ku u neyatd Ha 3D mpunTepax.
KaGenu u xkryTsl cOpMUpPOBaHbI, TPOMAPKUPOBAHBI, IPOBEPEHBI TECTEPOM, BXOSIINM B
KOMIUIEKT Habopa-koHCTpykTOopa «OpbuKpadt». CobOpana cuctema KperieHUS
COJIHEUHBIX OaTapen.

[Tocrne BEIMOTHEHMSI PEABITYIIIUX MOy e HaunHAETCs COOpKa anmnapara, JJis 4ero
paboTa MepeHOCUTCs B YCIIOBHO YHCTYIO KOMHATY (KOMHATa C OrpaHUYCHHUEM JIOCTYIa U
TpeOoBaHHEM COOIIOAATh MpaBuia padOT M HAXOXKACHHS B YHCTOW KOMHATe Kiacca
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100000). Bce wneobxoaumble MNpPUOOPHI, KOHCTPYKTHUB, KpEMEX, WHCTPYMEHT U
BCIIOMOTaTelIbHAsl OCHACTKA 3aHOCATCS B YUCTYIO KOMHATY. 3/1€Ch CIIyTHUK COOMpaeTcs Ha
CTOJIE B COOTBETCTBHH C paHee pa3pabOTaHHOW MOJENbIO COTJIACHO TEXHOJOTHYECKOU
KapThl COOPKHU.
DKcrepTaMy OLICHUBAETCS:

o [TpaBmwiibHOCTH (UHANIBHOM COOpPKM ammapaTa M COOTBETCTBHE C paHee
paspaboranHoi 3D Mojiebto.

o CooTBeTcTBHE KaOEIBHON CETH MOJIETTN KOCMUUYECKOTO anmapaTa J0KyMEHTALNH.

o XoMyTOBKa KabenpHO ceTH K koprnycy MKA

o Hannuve KOHTPOBOYHOM MPOBOJOKM Ha PE3bOOBBIX COCAMHEHUAX KPEIUICHUS

MaxoBHKa K koprnycy MKA B Hy)kKHOM /1JIs1 3TOTO HaIpaBJiIeHUH, OTCYTCTBUE MPOBUCAHUS
KOHTPOBOYHOM MPOBOJIOKH U HE 3aTSHYTHIX PE3bOOBBIX COCTMHEHUM.

;,%?q

:

Puc. 18. IIpumep KOHTPOBKH pe3b00BOT0O COCTUHECHMUS.

° Hcnonb3oBaHue 3alIUTHBIX OYKOB, XaJIaTOB, IIANOYEK, OaXuil, epyaToK.
° KoHTpoJibHOE B3BEIIMBAHNE TOTOBOTO U3/ICIIHS
° 3anoaHenue [IpunoxeHuss U”TOroBOro oT4eTa

Puc. 19. UnguBuayans

Hror: CnyTHUK coOpaH, MPOBEPEH, CTOMT B «UHUCTOM KOMHATE» B OXHUJAAHUU 3Tara
ITPOBE/ICHMS] KOMIUIEKCHBIX UCIIBITAHUI Ha CTEHJIE MTOJIYHATypPHOIO MOJEIHPOBAHUS.

Monayas 6. Iloaynarypubie ucnbiTanuss MKA.

CHYTHI/IK BBIHOCSAT M3 YHCTOM KOMHAThl M YCTaHABJIMBAKOT HA CTCHJ
MOJIYHATYPHBIX HCHBITaHHﬁ, IIOKa HCIIOABUKHO.
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['pynmoit »KkcrepToB BU3YallbHO MPOBOJUTCA TEPBBIA OCMOTP COOpPaHHOTO
KOCMUYECKOI0 arfmapara Ha IpeIMET OTCYTCTBUS MEXaHWYECKUX IOBPEXKACHUN u
TOTOBHOCTH K (DYHKIMOHAJIBHBIM HCHbITaHUSM. [lepBoe BKJIIOYEHHE COOpPAaHHOTO
COYTHHKAa KOHKYpCaHTaM [pOBOJWUTH TOJbKO B MPUCYTCTBUM SKCHEPTOB Ha
a’pOAMHAMUYECKOM CTeHAE. /[ 3TOro BeIIaeTCcs KOHKYpCAaHTaM MPEJOXPAaHUTEDb U3
cuctemsbl sHepronutanus (CII1), u3BnedeHHsbIi nepes cOOPKO B UUCTON KOMHATE.

o MPOBEPAIOT OaJaHCHPOBKY MakeTa Ha a’pOJUHAMUYECKOM TIOJIBECE: €CIIU
MOJIOKEHUE IICHTpAa MacC BBIIIE IIEHTpPa BpallCHHs, JalblIe WCIBITAaHUS Ha
a’pOJMHAMUYECKOM MOJIBECE MOXKHO HE MPOBOAUTH. CIIYTHUK MOJIEKUT KOPPEKTUPOBKE
0 IIEHTPY Macc U (W) cOOpKE M0 HOBOK MOJIEIIH;

o NepBOC BKIIIOUYCHHE COOPAHHOTO ammapara — MpOBEpKa IOJa4YHd HAMPSKCHUS
nutanusi oT COIl B 60opTOBYIO CeTh CyTHUKA (HaMpsiKEHUE Ha MHAMKATOpe Oosee 7,5
BonbT);

[locne pomycka rpynmoil SKCHepToB K  (YHKIUOHAIBHBIM — HUCIBITAHUSIM
BEITIOJTHSIET TTOIIAaroBO€ TECTUPOBAHHME BCEX OOPTOBBIX MPHUOOPOB B COCTaBE MAaKeTa.
Jlanee B anmapare TECTUPYIOT CICIYIONTUE MIEMEHTHI 10 3aJI0’KCHHON MTPOrpaMMHUCTOM
UKJIOrpaMMe pabOThI:

o MaxXOBHKHU
o COlIl

o COJIHEYHBIE JAaTYUKH

o JATYUK YIJIIOBOM CKOPOCTH

o MarHuTOMETP

o JOTIOJIHUTENIbHBIE CUCTEMBI U YCTPOUCTBA

HeoOxoauMpIM  yCIIOBHEM  SIBISETCS JAEMOHCTpAIlMs KOJUYECTBA HTEPAIIN,
MOJIYYCHHBIX JIaHHBIX, 3HAUCHUN JATYUKOB (HAIpUMEDP, JJIs TATYMKA YTIIOBOM CKOPOCTH
- KOJIMYECTBO OMPOCOB W yrioBas ckopocTh mo ocsim OX, OY, OZ), Bo Bpems
WCITOJTHCHHSI KOJIa POTpaMMbl Ha SKpaHe KOMIThIOTEPA.

Mopayasb 7. PeuieHue ueneBoi 3agaum.

[Tpu BBIOIHEHUU MOJYJISl CUCTEMHBIN POrpaMMHUCT MPOLIMBAET Ha OOPT
IIPOTPaMMBbl, HAIIMCAaHHBIE UM PaHEe Ha KOHKYPCHOM IUIOIAJKE U MPEIOCTABIIET
DKCIEPTAM K OLEHKE UCITBITAHNUSA KOCMUYECKOTr0 anmapara Ha MOJABUKHOM CTEHJIE:

o PackpyunBaHue Kopmyca anmapara U3 HEIOABUKHOIO TOJI0KEHUS BIEBO (110 X0y
YacOBOW CTPEJIKHM) U BpaIllEHHUE C TOCTOSHHON YTII0BOM CKOPOCTHIO

o PackpyunBaHue Kopiryca anmnapara u3 HENoABH>KHOIO MOJIOKEHUS BIPABO (IIPOTUB
X0J1a 4aCOBOM CTPEJIKU) U BPAIlIEHHUE C OCTOSHHOM YTJIOBOM CKOPOCTHIO.

o [10oBOPOT CITyTHMKA U3 HETIOABUKHOTO COCTOSIHUSA HA 3aJaHHBIN yTOJl
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o Crabunu3anus CIyTHUKA U 3aJaHHBIC 3HAYCHUSI BPEMEHH M TOYHOCTH yICpKAHUS
kopiryca ammapara (10 cexynnm). [TonydeHne KOHTPOJIBHBIX CHUMKOB ¢ Kamepsl J[33 (He
MeHee 1 1miT)
o BxirogaroT WMMHTATOp MarHMTHOTO TMOJS  3€MJIM, TPOBEPSIOT TOYHOCTH
OTIpe/ICTICHUS YIJIa IO MATHUTOMETPY;
o BBITIOTHSIIOT OPUEHTAIMIO CITyTHUKA TI0 MAarHUTOMETPY Ha IMOABECE C MOMOIIIBIO
UMUTATOpPa MarHUTHOTO TOJISI 3€MJIM TI0 HECKOJIBKUM yriaM. [lomydeHre KOHTPOIhHBIX
CHUMKOB ¢ Kamepsbl /33 (He MeHee 3 1miT).
o BrirodaroT MpOKEKTOp M KOHTPOJUPYIOT TMPABUIBHOCTH PEAKIUU CHUCTEMBI
yIpaBJIeHUS Ha WMCTOYHHMK cBeTa. HeoOxommMo BBITIONHUTH opueHTaruio MKA ¢
WCIIOJIb30BAaHUEM  COJIHCUHBIX JaTYMKOB TIO HECKOJbKHM yriaMm. IlomydeHue
KOHTPOJILHBIX CHUMKOB ¢ Kamepsbl /133 (He Menee 3 miT).

o PaboTy cucteMbl pacKpbITHs, TOBOPOTA U YMPABICHUS] OPUEHTAIIUEH COJTHEYHBIX
MaHeJIel Ha ICTOYHUK OCBEIICHUS.

o PaGoTy cucTteMbl MEXaHMYECKOrO PACKPBITHS JIOMOJHUTEIBHBIX YCTPONCTB
(anTeHH, pediiekTopa U ap.)

o PaboTy cucteMsbl yripaBieHus TOBOPOTOM COJTHEUHBIX MaHeNen

o KauectBo u300pakeHMsI, TMOIYYEHHOTO C KaMephl: OpHUEHTAIUsl, YETKOCTb
(uccnemyercst Ipy MOMOIIM MUPHI)

o Uwucno n300pakeHuid, MOJIy4eHHBIX ¢ O0pTa B 3aJJaHHON CUCTEMHON OpUEHTAINH

o PaGoTy 60pTOBOIi CUCTEMBI YIIPABJICHHUSI IO IIUKJIOTPaMMe (IIMKJIOTpaMma 3a/1aeTcsl

BO BpEMs BHECCHUS I3MCHECHUH B KOHKYPCHOE 33JJaHHE YKCIICPTaMH, B JICHb C -2)

DKCnepThl KOHTPOJIUPYIOT OATAaHCUPOBKY MaKeTa Ha adpOAMHAMUYECKOM
MOJIBECE; TOYHOCTh U3MEPSEMbIX BEJIMUMH MTyTEM CPaBHEHUS C ATAJIOHAMU; TTapaMeTpPhl
paboThI cUCTEMBI yrpaBiieHus! (ObICTPOACHCTBUE, TOYHOCTH), KAU€CTBO U 00BEM
MOJTYYCHHBIX C «00pTa» TaHHBIX KaMEpPHI.

Moayab 8. Opranusanus padodero mecra. bepexinsoe npousBoacTBO.
Coouronenune npasui Th u OT.

JloxkymeHTarusi opopMIIsieTCs YIaCTHUKAMHU B MPOIIECCE BBITIONHEHUS PaOOThI, OT
€e KayecTBa 3aBUCHUT, IIOUMET JIM CTOPOHHHUHN HAOII0IaTeNb, 3a4eM CO3/IaH TOT WUJIM WHOU
JOKYMEHT W TIPUTOJICH JIM Il JanbHened padoTel. JIF000 JOKYMEHT IOKEH UMETh
Ha3BaHUE, aBTOPOB, ATy CO3/IaHUs, BEPCHUIO, OTJIaBJICHUE, HyMepaluto crpanulil. [1o cyru,
OH JIOJDKEH BKJIKOYATh BBEJICHUE, TOCTAHOBKY 3aJ1a4M, X0 YKCIIEPUMEHTA, WILTFOCTPALIUH,
BBIBO/JIbI, 3aKJIFOUYCHHUE U CIIHUCOK JINTEPATOPHI.

HemanoBaxkHyr0 poJib HWIpaeT BHEAPEHHUE B MPOLECC BBIMOJHEHUS PadOThHI
MPUHIIUIIOB OEpEeXJIUBOr0 MPOU3BOJICTBA, T.€. BOBJCUEHHE YYACTHHUKOB B IPOIECC
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ONTHMH3ANMN Pab0OYero MPOCTPAHCTBA C MEIbI0 MUHUMHU3AINH 3aTPaT ¥ MaKCUMATbHOU
OpHEHTAllUd Ha PE3yNbTaT. DKCHEPTAMH OIICHUBACTCS TAKXKE IJIAHUPOBKA pabodero
MeCTa, TO €CThb palMOHAIbHOE MPOCTPAHCTBEHHOE pAa3MEIICHHE BCEX D3JIEMEHTOB
000pyI0BaHUs, TEXHOJOTHYECKOW W OPTaHU3allMOHHOW OCHACTKH, WHBEHTAPS, KOTOPHIC
o0ecnedunBaroT 3KOHOMHOE UCTIOJF30BaHUE MaTepuaa, pecypcoB, 6€30MacHOCTH TPpya.

KynpTypa mpousBojCTBa  MOJpa3yMeBaeT  MYHKTYaJIbHOCTh, IPaBUIbHOE
UCIOJIb30BAaHUE UHCTPYMEHTA, 5dKOHOMHOE PacX0I0BaHKUE PECYPCOB U MaTepuaa, padboTy
B MHAMBUAYaJIbHBIX CPEJCTBAX 3allUThl (Xajarax, B IMepyaTrkax, C pecrnuparopamu, B
O0axwmiax) U ¢ 3a3eMJICHHEM (KOorja 3TO HEOOXOJMMO), YUCTOTY U MOPSJIOK Ha pabodyem
MecCTe.

[lox opranmzanueit paboyero Mecra IMOHUMAETCS KOMILUIEKC MEpPOIPUSTUH,
HalpaBJICHHBIX HAa CO3JaHME Ha pabouyeM MecTe HEOOXOAUMBIX YCIOBHH IS
BBICOKOTIPOM3BOIUTEILHOTO TPYy/a, HAa IMOBHIIICHUE €r0 COACPKATSIBHOCTH M OXpaHy
3I0POBbSl  YYaCTHUKOB. Kaxgomy dieHy KOMaHIBI HEOOXOJUMO TaK OpPraHW30BaTh
pabouee MpOCTPaHCTBO, YTOOBI KOM(POPTHO OBUIO KAXKIOMY. ITH YCIOBUS TPYAA TOKHBI
MMETh PpAallMOHAJIBHYIO IIJIJAHUPOBKY M OecrepeOOMHOE BBIMOJHEHHUE CJICAYIOIINX
(GyHKLIHIA:

- KoHCTpYKTOD - TPOSKTUPOBIIUK
- PainosnexTpoHIIUK - CXeMOTEXHUK
- CUCTEMHBIN MPOrpaMMHUCT
- Cnecapb-cooprink MKA
4. KPUTEPUU OLNEHKH

B nanHOM pasmerne ompenesieHbl KPUTEPUU OIEHKH W KOJIMYECTBO HAYHMCIISIEMBIX
O0amioB (cyneilickue W OOBEeKTHMBHBIE) Tabiuma 2. OOmee KoJuyecTBo OaljioB
3a/IaHUS/MOJTYJIS TIO BCEM KpUTEpUsIM OlleHKH cocTaBisieT 100.

Tabnuna 2.
Pazpen | Kpurepuit Ouenku
Cyneiickas | O0bexTuBHas | OOmas
A 3D-npoexTupoBanue KoMnoHoBKkn MKA 0 15 15
B Pazpa0boTka TeXHOJIOTHYECKOM KapThl COOpKU
(YHKIIMOHATIBHONW MOJIETT KOCMUYECKOTO armapara.
Pacuer n npoextupoBanue otenbHbIX cucteM MKA. 0 10 10
C [IpoBepka u mporpaMMupOBaHuE JATYUKOB, CHCTEM 0 15 15
MKA, neneBoii annaparypsl.
ABTOHOMHBIE UCTIBITAHUSI CITYyTHHKA.
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D Pa3paboTka u oTnaaKa mporpaMMHOTO KOJa IMOJTHON 0 10 10
nukinorpammel padotel MKA. U3rorosienue, coopka,
mpoBepka paborocrnocooHocTu cuctem MKA.
E COopka cryTHHKa 0 10 10
F [Tonynarypuslie ucnbitanuss MKA. 0 17 17
G Pemenue uenesoii 3axauu. 0 18 18
H BepexxnuBoe npoussoactso. Cobmonenne Thb u OT. 0 5 5
Opranu3zanus pabodero mecta
Utoro = 0 100 100
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5. HPUJIOXKEHUSA K KOHKYPCHOMY 3AIAHUTIO

IIpunoxenue Nel

CxeMa B3aHMHOI0 PacroJiosKeHus HCKYyCCTBeHHOro cnyTHuka 3emuin (UC3), mecra
CbEMKHU U YIJIOB BHICTABJIEHUS HMUTATOPA COJIHLA

270°

MmuTaTop conHua UmutaTop 3eman

Mogenb UC3
° 1 °
& - g N ‘ 180
Ocb nepeceyeHuna .M. UC3, kamepbl, 3eman 5 '

90°

Puc.1.1. IIpumenenne nmuraropa CoaHIa 1 MATHUTHOTO TOJIA
3eMJId IpU NPOBECHUU UcTibITaHUN Moaenn MKA

[Ipumep 3aganus (kaMepa HaIpaBJIeHA HA UMUTATOP 3E€MJIH) :

1. Yron AOC pasen 0° (+10°...-10°)
2. Vron AOC pasen 102° (+10°...-10°)
3. Vron AOC pasen 279° (+10°...-10°)

Cucrema pe3epBHOTO MUTAHMUS:
e Bxonnoe Hanpsbkenue UBx = 14.8 BonbT
e Brixonnoe nHampspbkenue crabunumsaropa HampstkeHuss U Beix = 8,2 Bonbt; (£0,5
Bouibt)
e Paccumrarh mIomaas paauaropa A OXJIKIACHHUS CUIOBOTO y3Jia CTa0MIM3aTopa
HaIPSHKCHUS;
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e PaccuuTarh MJIMHY HUXPOMOBOM MPOBOJIOKU JJIsl TEPEKUTaHUSI HUTH CUCTEMBbI

packpeitus Cb

Marepuain 1151 U3roTOBJICHUS:

Matepuan « AKpuiioBoe oprerekiio» — s padotsl B SolidWorks

Marepuan «ABS, PLA» — ans 3D niedatu

Marepuan « AKpum» - CTAaHOK JJIs JIJA3€pHOM pe3Ku

Marepuan «ITomupoBanHas panepay» - CTaHOK IS JIA3EPHON PE3KH

Pa6ouee mone 3D npuntepos — 180X180 mm

Pabouee none cranka s gazepHoit pesku — 600X400 mm
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Ipuiaoxenue Ne 2.

Paspadorka koHcTpykuuu MKA.

MoaenupoBanue c10:KHOT0 kopnyca 8-yroabHoro MKA

BOKOBBIE CTOVKH 7151 KPEIUICHHSI BEPXHEN HAJICTPOUKH — 4 ImIT.
Bepxnss nagcrpoiika — | mr

Bepxnee ocHoBaHue -1 mr

Cpennsiga nosika — 1 mwr

Hwxnee ocHoBanue — 1 mr

bokoBas crenka y3kas — 4 mr

bokoBas cTeHka mupokas — 4 mr

VYroniku s COeIMHEHUs JIeTalleld KapKaca MEeX1y co0oit

[ToammnHuK 1151 a3pOAMHAMUYECKOTO TMO/IBECA.

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

[TocamouHast maHesb MOAIIUITHUKA JJ1s1 @3POJMHAMHYECKOTO MOBECA.
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Ipuioxenue Ne 3.

Pa3paboTka pagno31eKTPOHHBIX KOMIIOHEHTOB U MOAYJIEH.

* BrixonHoe HanpspkeHne crabunmnzaropa HarnpsikeHus: U Beix = 8,6 Bonbra;

* PaccumTare 1UIOmAABP pamuaropa IS OXJIAKICHHUS  MHUKPOCXEMBI
cTaOuiIn3aTopa HaNpsKeHHUS,

* Paccuurartsh JJIMHY IIPOBOJIOKH U3 HUXPOMaA IJIS1 CUCTCMbI PACKPBLITHUA bC

Ipuioxenue Ne 4.

Pa3pa0doTka npuBoga cucTeMbl PACKPBITHS M IOBOPOTA COJIHEYHBIX 0aTapeii.

MOI[GJ]I/IpOBaHHe QJICMCHTOB CUCTCMBI PACKPBITUSA, IIOBOPOTA COJTHCUYHBIX HaHeHCﬁ,

KPCILUICHUA CUCTCM U JATYHUKOB CITYTHHKA C ITIOCJICAYIOIIHNM HM3IOTOBJICHUCM Ha 3D

OpUHTEpax:
1.  Cucrema pacKpbIThs, KPEIUICHUS, YIIPABICHUS TOBOPOTOM COTHEUYHBIX
Oarapeit.
2.  Cucrema kperutenus pesepBHoit COII, Arduino Shield, peme mns

MOJIKJIFOUEHHUS] YCTPOWUCTBA I TEPEKUTAHUs] HUTU CUCTEMBI PACKPBITHS
COJIHEYHBIX OaTapen.

Hpuaoxenue Ne S.
MarepuaJibl, HCIIOJIb3yeMble B padoTe.

* Marepuan «ABS, PLA» — nnsg 3D neuatu

* Marepuan « AKpUIOBOE OPTCTEKIIO»- IS CTAHKA JIA3€PHOM PE3KU
* Pa6ouee nosne 3D npunTepoB — 180X 180 Mm

» Pabouee mone cranka as nazepHoit pesku — 600X400 mm
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Ipuioxkenue Ne6.
HToroBslit 0T4ET 0 NPOBEACHUN COPEBHOBAHUI

Ha3zpanue yeMnuoHara:

JlaTta npoBeeHuUs:

Mecto npoBeeHus:

Pabouee mecto No :

Pacnpez[eneHHe poneﬁ Y4aCTHHUKOB B KOMAaH/IC:

damumnusg Ums Poss Ha yemnmonare
OTtyecTBO

VYyactauk 1

VYyacTHuk 2

VYyactauk 3
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l. Otuer o npoBeaenun 3D-npoekTHPOBaHNS CIIYyTHHKA

Leab: BHINOJHUTH KOMIOHOBKY CIIYyTHUKA, OIIEHUTH €r0 MacCOBO-UHEPIHOHHbIE
XapaKTePUCTUKH

1. Kaptunka: oOmmii BUJ CITyTHUKA, KAPTHHKA B H30METPHH, MTOJIOKCHUE KaMephl

2. Kaprtunka: oOuuii BUJ CIyTHUKA C YKa3aHUEM MPUOOPOB CTPEIKAMU

3. Kaprunka: ykazaHue CBSI3aHHBIX OCEH CHCTEM KOOPAUHAT C IIEHTPOM B IIEHTPE
Macc

4. Kaprtuuka: Print Screen ¢ mporpamMMbl MOJICITHPOBAHUS ¢ TAOJMIKON MacCOBBIC
XapaKTEPUCTHUKHU.

5. Kaprunka: Print Screen ¢ mporpaMMbl MOJCIIMPOBAHUS CO 3HAUCHUSAMU IICHTPA
Macc ¥ TEH30pOM UHEPIIUH.

6. Kaptmaka: Print Screen ¢ mporpaMMbl MOICTHPOBAHUS C PE3YIBTATOM IPOBEPKU
mozaen MKA Ha unTepdepeHiuio.

7. Kaptunka: Print Screen ¢ mporpamMmbl MOACIMPOBAHUS CO 3HAYCHUSAMU IIEHTPA
Macc U TEH30pOM HUHEPIUH.

8. Kaptuaka: Print Screen ¢ nmporpaMMbl MOJICTUPOBAHHS CO 3HAYCHUSMH LICHTPA
Macc U TEH30pOM UHEPIUH.

Il.  Pacuer maccsl annapara.

Hean: onpexeauts maccy moaean MKA no 3D moaesin 1 cpaBHUTH ee ¢ peajibHOI
Maccoil COOPaHHOI0 KOCMHMYECKOIo anmnapara.

1. Macca annapara o 3D monenu, T.

2. PeanpHast Macca anmapara (¢ yueToM Macchl nuieidos), T.

3. OO6mas maomaab BHEITHEH MTOBEPXHOCTH KOHCTPYKIIUU MM"2

4. Tabnwuia B3BeUIMBaHUS JAeTajei KOHCTPYKIINH, TaTYUKOB, y3J10B, cucTeM MKA,
MoJiBE€Ca U TPAHCIIOPTUPOBKHU.

Ne | HammenoBanue Bec, rpamMm | Print Screen ¢ mporpamMmmbl MOACTUPOBAHHS
JeTaau Uin ¢ TabJIMYKON MacCOBbIE XapaKTEPUCTUKU
YCTpPOMCTBA JUISl KOHKPETHOM JE€Talu WA YCTPOKUCTBA
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BriBo:

I11.  Otuer o pa3padoTKe TEXHOJOTMYECKOH KAPTHI COOPKH

Hean: pazpadoTka TexHOJIOrn4ecKkoiit kKaptol coopkn MKA

1. HaumenoBanne MKA:
2. COOpOYHBIIl YepTexK

3. TexHomormdeckas KapTa IOCJIeI0BaTEIIFHOCTH COOPKH (PYHKITMOHAITBHON MOJIECIIN
MKA:

IV. Oruer o pa3paborke 60pTOBOI Ka0eJIbHOI ceTH

Heab: pazpadorka 00pToBON KadeabHOI ceTn Moaean MKA

4. Kaptuuka: Print Screen, crmoco0 Mex0I09HOTO COSTUHEHUS

5. Yeprex: pacnaiika kabesns (pacliuHOBKA)

6. Yeprex: [IpuHiunuanpHas cxema COeIMHEHUH OJIOKOB, ¢ 0003HaYECHUEM
HOMEpaMH KaOCIIBHBIX MEPEX0JI0B, a TAKKE HOMEPOB OJIOKOB.

7. Tabnuua nauH KabebHBIX MEPEX0/I0B U COCTUHECHUI

No HaumenoBanue coennnsgaemMbix JlimHa B Jmvna ¢
nuieida 60KOoB (AATUUKOB) MM JIOITYCKOM, MM
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V.  M3roroBieHue kadenei u meidos.
Ienb: pa3paboTka U U3TOTOBJICHHNE OOPTOBOM KAOEIHHOM CETH KOCMHYECKOTO aIapara.

1. ®oro: naiika kadess, pe3ynabTar

2. ®oTo: 0OkuMKa IUIe (OB, pe3ynbTaT (Bce 00kaThie Kademn)
3. OOmas Macca Bcex nuiei(oB U MpoBoOJIOB, TPaMM

V1.  Otuer 0 pazpaboTke aIropuT™Ma CTA0MIU3AIUN

Heab: pazpadoTka ajaropurmMa cTadWIM3ANMUN CIIYTHUKA

ONog~WNE

Kaprunka:
Kaprunka:
Kaprunka:
Kaprunka:
Kaprunka:
Kaprunka:
Tabnuma: pacnonoxxenue narurkos CosHIA

3adeM HyXEH aJTOPUTM: OTHMCAHNE
o0mmumit anroputm padotel MKA Ha opOute

aJropuTM padboThl cUCcTeMbI cTadbunu3zanuu MKA

aNropuT™M paboThl cucTeMbl opueHTanun MKA

ITOPUTM PaOOThI PACKPBITUS COJIHEUHBIX NaHeneil MKA

aIropuT™M padboThl MoJe3HOM Harpy3ku MKA

CUCTCMbI KOOpAHWHAT, YCTAHOBKA JATYNKOB OPUCHTAIINH

N
worldskills
Russia

Howmep narunka

Ochb cryTHHKA

OpuenTanus

[Ipumeuanus
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9. Tabnuua: pacnojoXkeHHe U3MEPUTENbHBIX OCeil MarHUToOMeTpa

Ocp garumka Ocp cnyTHHKA [Tpumeuanus
X
Y

Z
10.Tabnuia: pacrnoysioKeHUe U3MEPUTEIBHBIX OCEH TaTYMKA YTIOBBIX CKOPOCTEN

Ocp garuuka Ocp cnyTHHKA [Iprmeuanus
X
Y
Z

VIl. Ot4er o pa3padoTke NPOrpaMMHOI0 KOJA.

1. Kaprunka: Print Screen: ITporpamMMHEIiT KOJI

VI1Il. OTt4er 0 cOOpKe CIyTHHUKA
Hean: cOoOpka u TecTHPOBaHUE OOPTOBBIX CHCTEM

1. Kaprtunka: Print Screen: coOpaHHBIN CITYTHUK
2. Tabmuia coOTBETCTBUS YCTaHOBKH MpruOopoB 3 D-monenu

Homep HazBanue CootserctB  IIpumeuanus

ue ([la,

HET)
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Tabnuia mpoBepku pabOTOCIIOCOOHOCTH CUCTEM

Homep Ha3zanue Pesynerar  I[lpumeuanus (moka3zaHus
(Ha, Her) JIaTYHKOB)

IX. TIIpoBenenue GyHKIHOHAJIbHBIX HCIIBITAHUIA.

Hean: npoBecTH PyHKIIHMOHAIBHBbIE UCTILITAHUSA Moaeau MKA u BHecTn
pe3yJbTaThbl B TA0IHUILY.

Tabnuua npoBeaeHus! GYyHKIIMOHATBHBIX UCTTBITAHUINA:

HaumenoBanue Pesynprar IIpumeuanus
BHJIa UCTIBITAHUHN MPOBEICHUSA
WCTIBITAHUS
(TTOJIOKUTEIBHBIN
158105
OTPULIATEIIHHBIN )
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