H.o qupexropa MAH!
TBOpYECTBA

KOHKYPCHOE 3AJIAH

-

AJIsE MYyHULIMIIAJIBHOTO 0TOOPOYHOTO 3Tara YeMIIHOHAaTa 10 MPOopecCHOHATBHOMY

mactepcTBy «IIpodeccuonansr» (KOHHOPEI)

«I/IH)KCHCpI/ISI KOCMHNYCCKUX CUCTEM»

2023 15



1. dopma yuyactusi B KOHKypce: KoMaHIHBII KOHKypC — 3 4eloBEKa B
KOMaH/JIE, POJIM PACIPEAEISIIOTCA CaMOCTOSATEIbHBIM PEIICHHEM KOHKYpPCAaHTaMU H
CBSI3aHBI C BBITTOJHSIEMBIMH TPYIOBBIMU (DYHKIIMSIMU HA KOHKYPCHOM IJIOIIAJIKE:

e KOHCTpYKTOp — MPOEKTUPOBIIHK;
e PannoneKTpOHIIMK — CXeMOTEXHUK;
e CuCTEMHBIN IPOrPaMMHUCT.

2. OO0uee BpeMsi HA BbINIOJIHEHHE 3a1aHust: 12 4.

3. Cpoxu u mecro mnpoBeneHusi: 18-21 nosi6ps 2025 r., r. SKyTCK, YyiI.
Kupoga 20, [lerckuit TexHonapk «Kpantopuym», 102 kabuner.

4. Bo3pact yyacTHUKOB. 14-16 net

5. KonrTakTHbIe 1aHHBIE 14 cBa3u. 7 984 100-50-15

3amanue I KOHKYpca

YyacTHUKaM npcaIaracTCsAa BbIIIOJIHUTE KOHKYPCHOC 3a/1laHUC - pa3pa60TaTL IIPOCKT
MaJIOI'O KOCMHUYCCKOI'O aIlriapaTta - MCKyCCTBCHHOI'O CITYTHHKA, CITOCOOHOTO BBITTOJIHSTE
Pa3JINYHBbIC LOCIJICBBIC 3ada4H. B Imponccce MMpPoOoBCACHNA COPCBHOBAHUA KOHKYPCaHTaM
H€O6XOI[I/IMO BBIITOJIHUTD 3D-MOI[€J'IB aliapara, HU3roTOBUTHL KOPIIYC, pa3pa60TaTL
4acCThb JJICKTPOHHOI'O 060py,Z[OBaHI/IH, OCYHOICCTBUTD C60pKy q)YHKI_IHOHaJILHOFO MakcCTa
H TIPOBECTH OCHOBHBIC ABTOHOMHBIC W IIOJIYHATYPHBLIC MCIIBITAHWA, BBIIIOJIHUTD
HHXXCHCPHBIC pacd€Tbl W IIPOBECTH HMHTAMOHHOC MOACIIMPOBAHUC MAJIOTO

kocmuyeckoro anmnapara (MKA), 3anoTHUTE OTYETHYIO JOKYMEHTAIIHIO.

Tak:ke OHM BBITIOJHSIOT NPOrPpaMMHPOBAHME OOPTOBOIO KOMIIbIOTEpA ISt
oOecrieueHus 1eJIeBON 3a7aur. B Xo1e COpeBHOBAHHMI KOHKYPCAHThI OCYIIECTBIISIIOT
pa3paboTKy, U3TOTOBJIICHHE W COOPKY YAaCTH SJCKTPOHHBIX YCTPOMCTB, TPACCHPOBKY
I1aT, ManKy, BBIMOJHSIOTCS pabOThl HA CTaHKE JA3epHOM pe3ku U medarb Ha 3D

MIPUHTEPE.

VYike CIpoeKTHpOBaHHAs MOJEIb CIYTHHKA COOMpAETCs KOMaHIOW B YCJIOBHO
YUCTOM KOMHATE C COOJIOJCHUEM MpaBUil pabOThl U HAXOKIEHUS B HEH, UCIIONb3Ys
J€TaH, CUCTEMBbI, YCTPOMCTBA, 3JIEMEHTHI KPEIUICHHS], U3TOTOBJIEHHBIE COOCTBEHHBIMU
CUJIaMH, a TaKXK€ CTaHJApPTHbIE KOMIOHEHTHI, TPUMEPOM KOTOPBIX MOTYT CIYKUTb

KOMITOHEHTHI, BXOJSIIHNE B COCTaB HA00pa KOHCTpYKTOpa cryTHHKA «OpouKpadty.



Onucanue ctanaapTHOro Habopa koMnoHeHT «OpouKpadt», u3 KoTopbIX coOUpaeTcs

CIYTHUK, TIpeJIcTaBjIeHO 37ech: http://orbicraft.sputnix.ru/doku.php

Puc. 2. O6mmit Bux Habopa KoHCTpyKTOpa «OpOukpadm»

Jlanee B onmucaHuM 10 YMOJYAHUIO T0JIpa3yMeBaeTcsa HAIM4KMe Habopa KOHCTPYKTOpa

cnytauka «OpouKpadry.

CoOpanHbIii anmapar JOJDKEH MPOUTH HCIBITAHUS Ha CHCIUAIBbHOM CTEHE
MOJIYHATypPHOTO  MOJEJNHMPOBAHUA M TMOATBEPAUTH CBOIO PabOTOCHOCOOHOCT.
Bo3moxHOe omucaHue CTeHIa, B COCTaB€ KOTOPOTrO JIOJDKHBI OBITh MPOBEICHBI

WCIIBITaHUS MaKeTa, MPUBOJUTCS 311eck: hitp://sputnix.ru .


http://orbicraft.sputnix.ru/doku.php
http://sputnix.ru/

Puc. 3. IMuTaTop MarHMTHOTO MOJI 3€MJIM C a3pOJMHAMUYECKUM IOJIBECOM U
I[IYUT

Puc. 4. MarauTHasi pamka (MMUTaTOpP MarHUTHOTO TOJISI 3€MJIN ) C TIOJIBECOM, UMUTATOP

3eminu, umutarop CosHIa

B wurtore CO3JIaHHAasA  YY4aCTHHKaMU COpeBHOBaHI/Iﬁ HH)XCHCPHAA  MOJICIIb
KOCMHYCCKOI'O aIlrapara aoOJIZKHa OBITh MaKCHMAaJIbHO l'IpI/I6J'II/I)KeHa K pCalIbHO

3aImycKaeMbIM Ha OpOUTY MOJIETISIM, TPOUTH HA3EMHbBIE UCTIBITAHUS.

Konkypcantam He0OX0auMO 00€CTIeUnTh MOTyYeHUE Ha KOMIIBIOTEpE, HA KOTOPOM
yctaHoByieHa mporpamma GroundControl, siBisitoIIeiics UMHTATOPOM MPOTPAMMBI
Ientpa ympasnenus nmojeramu (LIYII), onpenenennoro xkonmuecTBa KaueCTBEHHBIX
M300pakeHH B 3aJaHHON mporpaMMmHOi opueHTtarmu. [Ipu stom MKA nomxkeH ObITh
crabmim3upoBan W kamepa JI33, ycTaHOBJIEHHAas Ha CIIyTHHUKE JIOJDKHA OBITh

OpPUEHTUPOBaHA HAa HMMHUTATOp 3eMiid IO 3aJaHHbIM B K3 yrimaMm OTHOCHTENIBHO



coyiHeyHOTO cBeta (MMurtarop CofHIA) U MArHUTHOro mnojis 3emMiu (MarHuTHas
pamka). PaboTy Moenu KOCMHUYECKOTO arnmapara He00X0AUMO MPOAEMOHCTPUPOBATD

B MOJIHOM nuKiiorpamme pabotsl MKA.

1.  Moayiu 3a1aHus 1 HEO0X0TUMOE BpeMs

TaOmumna 1.

HaumeHnoBanue MoayJist CopeBHoBaTeabHbIH AeHb (C1, C2, C3) Bpems Ha 3aganune
3D-npoekTnpoBaHue

KomnoHoBKkM MHKA.
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C3

[lepen BbIMOTHEHMEM KOHKYPCHOTO 3aaHusl HEOOXOIUMO BBITIOJHUTh
IUTAHUPOBAHKE BCEX MPOU3BOJUMBIX BUJIOB pa0dOT, pacyeTOB, BEIYMCICHUN MOTHBIM
COCTAaBOM KOMaH/Ibl - TpeMs yuacTHuKaMu. KomaHnaa JomkHa mpogyMath o01Iyo
KOHIEMNINIO paboThl, IPUMEPHOE BPEMS Ha BBIMOJIHEHUE MOJYJISA, OTIPEACIUTh



OTBETCTBEHHOTO 32 €T0 BBITIOJIHEHUE, PACTIPEIETUTh 00SI3aHHOCTH YE€THIPEX TPYIOBBIX
GYHKIMHA 715 TPEX YeIIOBEK W POJIU IO TPYIOBBIM (DYHKIMSIM BHYTPHU TPYIIIIBI U TI0
KOHKYPCHBIM JTHSIM, O Y€M CJIeJIaTh COOTBETCTBYIOIINE 3anucH B [IpumokeHnn
UTOTOBOTO OoTUeTa. Heobxoaumas nHbopManmsi, TOKyMEHTAIUS U TPOTPAMMBI,
HEO0OXOAMMBIC TSI BBITIOJTHEHUST KOHKYPCHOTO 3aJaHusl HaXOATCs Ha pabodem
KOMIIBIOTEPE YIaCTHUKA B TIAITKE HA pabo4yeM CTOJIe ¢ Ha3BaHHEM, UACHTUIHBIM JaTe
pOBeJIeHUs cCOpeBHOBaHUM - 310 AeHb C1 uemnuonara, npumep: 01_01 2021 (cwm.
Puc.5).

JIJst coXpaHeHHsI BCEX Pe3yIbTaTOB pabOTHI HA pab0YeM CTOJIE KOMIIBIOTEpa
KaXJIOTO yJ4aCTHHKA CO3/1a€TCs MalKa C HA3BaHUEM Ha aHTJIIMHCKOM SI3BIKE
Project_nomep padouero mecrta (cM. Puc. 5), rie mociie HUXKHET0 MOAYCPKUBAHHUS
reyaTaeTcsi HoMep KOMaH/Ibl, IOJyYeHHBIN IIPH jkepeObeBKe pab0IMX MECT,
Hanpumep, Project_2.

Y4aCTHUKOM, BBIIOJHSOIIETO POJIb KOHCTPYKTOPA — IPOEKTUPOBILUKA, B 3TON
ke marnke (Project Homep padouero Mecra) HeoOOXOIUMO CO3/ATh €IIe 2 TAMKH.
Onny c HazBaHue «/luisa pe3kn», BTopyto ¢ Ha3BaHueM «/lyis meyaTm», Kyaa OyayT
COXpaHAThCA (pailyibl 111 JaNbHEHIIEro NU3roTOBJIEHUS HA CTAaHKE JIAa3€PHOM pe3KU U
3D neyartu.

Y4acTHUKOM, BBIMOJHSIOIIETO POJIb CHCTEMHOI'O TPOTrPaMMUCTa, Ha €ro
pabodeM KOMITbIOTEpE, B KOPHE jkecTKoro aucka C(c:) co3gaeTcs nanka ¢ Ha3BaHueM
Ha aHIJIMHCKOM s3bIKe: «Project_¢_Homep padouero mecra». B 3Ty manky
COXPaHSIOTCS BCE MPOCSKTHI KOJIa POrpaMMHUCTa, Hanpumep, Project 2

Puc. 5. O6pa3zerr co3naHHbBIX MAMOK HAa paboueM CTOJIe KOMITbIOTEpa YIaCTHUKA

Baxno: ¢aiisn H”TOroBoro orueTa 3anoHsIeTCs Ha OJJHOM U3 KOMIIBIOTEPOB
KOMaH/IbI U IPEJIOCTABISAETCS K MPOBEPKE IKCIEpTaM Ha IUIOINIA IKe (ITanka
Project_nomep pa6ouero mecra (cm. Puc. 5)).

[Tocne 3Toro KOHKypcaHTaM Ha KaxIblii KOMIIbIOTEP YYacTHUKA TpedyeTcs
YCTaHOBUTH BCE IPOIPaMMbI, HEOOXOUMBIE /1JIs1 BBIIIOJIHEHNS KOHKYPCHOTO 3a/1aHus
KaKJIOMY YYaCTHUKY, OTBETCTBEHHOMY 32 BBIITOJIHEHHE MOYJIS.



Mooyns A: 3D-npoexkmuposanue komnonosxu MKA.

KOHCTpYKTOP-TTPOEKTUPOBIIMK OMNPEEsSeT OOIIKMe pEelIeHUs] MOCTaBJIECHHON
r00anpHONM 3a7aud, OMpeNessieTcss € THUIIOM OOOpYIOBaHHS W MPOTPAMMHOTO
oOecrieyeHuss, OCYLIECTBISIET TMOATOTOBKY OOLIEro peleHuss 4YToObl JOBECTH
BbINIOJIHEHHE KOHKYPCHOTO 3a/laHus 10 JIOTUYECKOoro 3aBepuieHus. OH OCYyIIECTBISIET
KOHTPOJIb MPaBWILHOCTU KOMMOHOBKM 3D monenn MKA ¢ touku 3peHus: paboTbl
ooptoBeix cuctem. Ilpu BbimonHennn 3D-cOOpkU HEOOXOIUMO YYUTHIBATh
r€OMETPUYECKUE M MAaCCOBO-MHEPIIMOHHBIE XapaKTEPUCTUKHU, UCTUHHBIM BEC BCEX
AJIEMEHTOB KOHCTPYKIMHU, MPUOOPOB, NATUUKOB, KaOEIbHOU ceTH U ap. s 3Toi nenu
HEOOXOJMMO UCIOJIb30BaTh MAaJIOradapuTHBIE TOYHBIE BECHI M BO3MOYKHOCTH
nporpammHoro kommiekca 3D monenupoBanusa (SolidWorks). Ilpu HeoOxomumocTn
CJIEyeT BBINOJHUTH MEPEOIpPENeIEHNEe MAacChl U3ACNUNA B Iporpamme. Pe3ynbTaTel
U3MEpPEHU 0(OPMIISIOTCS B IPUIIOKEHUU UTOTOBOTO OTYETA:

No | HaumeHnoBanue neranu, gatuuka, | Bec, rpamm [Tpumeuanue
CHUCTEMBI, YCTPOMCTBA

Pazpabotka ¢ynkuronanbHoit mogenn MKA Beimonusiercst B [1O TBepoTearHOTO
mozenupoBanusi (SolidWorks, wnu ananormusnoro). Ilpu mpoextupoBannun MKA
HEOOXOAUMO YYUTHIBATh BO3MOXKHOCTb JaJbHEWMILIEro W3rOTOBJICHUS JleTanen
COOCTBEHHBIMH CHJIAMH Ha KOHKYpPCHOM Iuiomiaake. /[lnst 3Toro BhIMONHSETCA
COXpPaHEHHUE Pe3yIbTaTOB MOJCIMPOBAHMS HIEMEHTOB KOpIyca CIIyTHHUKA, HABECHOTO
obopynoBanusi B (popmarax ¢aina, HeoOxoaumoro st pabotel Ha 3D mpuHTEpax
(*.stl) u cranke naszepuHodt pesku (*.dxf). CymecTByeT orpaHudyeHue rabapuToB
M3rOTaBIMBAEMBIX JETajeil Mo pa3Mepy 30H paboyero cToja HCIOIb3yeMOTo
000pyI0BaHUsl CTAHKOB Jla3epHOU pe3ku u 3D npuHTEpOoB.

OyHKIMM OmNepaTopa CTaHKa JlazepHoM pe3ku u 3D mpuHTEpa BO3JIOKUTH Ha
TEXHUYECKOTO 3KCIIEPTA, KOTOPBIA U3TOTOBUT 3THU AETAIA MO MOJEIISIM YYaCTHUKOB.
[TapameTtpsl pabouero Marepuaia U pa3MepoB pabOYNX CTOJIOB U MOBEPXHOCTEN ATOTO
000pyI0BaHUs yKa3bIBAIOTCS B JieHb C-2



B kadecTBe HMCXOIHBIX NAaHHBIX CHUCTEM, IATYUKOB, MPHUOOPOB HCHOIB3YIOTCA
MPEIOCTaBIIEHHBIE OPTaHU3aTOpPaMU COpeBHOBaHUN 3D-Moenu mprubopoB U CUCTEM U3
KOMIUIEKTa Habopa KoHCTpykTopa «OpouKpadr».

Pasmepsl, THII, BHEIIHUI BUJ KOpIyca CIIyTHHKA JJIsl BBIMOJIHEHUS 3afanus mno 3D
MOJICIUPOBAHUIO KOHKYPCAaHTBhl IOJYy4aloT, MCIONb3YysSd OJUH U3 CHOCOOOB,
yTBepKaeMblid B IeHb 30% H3MEHEHNsI KOHKYPCHOTO 3a/IaHHUsA:

1. mporoTuUnUpoBaHKE MPEICTABICHHOTO 00pas3Iia,
2. 4epTeK;
Y OMUPATHCA Ha:

- COOCTBEHHBIC 3HAHUSA, HABBIKU, YMEHHU, MPUOOPETCHHBIE B PE3yJIbTaTe
OCBOEHHS podeccu,

- KpUTEpUI MacChl,

- Tpedyemblie pyHkimu MKA (Maiblii KocMHUUECKHi armapar),
- OTpaHUYEHUH 11O TIPOU3BOJICTBY (ITOJISI CTAHKOB, MaTEpHal),
- BpeMsI U T.II.

[Ipy TpPOTOTUNUPOBAHMM M3JAEIUN HEOOXOIMMO HCIOJIb30BAaTh W3MEPUTEIbHBIN
MHCTPYMEHT, KOTOPBIA BXOAUT B IEPEUYCHb MNPEIOCTABISIEMOr0 WHCTPYMEHTa Ha
IUIOIIAJIKE, IPU 3TOM JIOJKHO OBITH BBITIOJIHEHO MOJIHOE IOBTOPEHUE 1IBETOBOI raMMBbl
peACTaBISHHOTO 00pasiia, mabjIoHa;

[Tomoxenne mnentpa macc MKA i npoBeneHUsT UCNBITAHUKA Ha CTEHJE
noiayHatrypHoro MmozenupoBanHus mo ocaM OX, OY n0mkHO ObITh MaKCUMaJbHO
npubnumxkeHo K HyideBbM 3HadueHusM 0<|OX|<10, 0<|OY|<10 (momyctumoe
OTKJIOHEHUE MO0 3TUM MapaMeTpam He AOJIKHO npeBbimath -10...+10 Mmm). Jlomyctumoe
OTKJIOHEHHUE TOJIOKEHHUs LieHTpa macc 1o ocu OZ (och BpallleHUs) 10 MIOCKOCTH
KpEIUICHUS a’pOIMHAMUYECKOTO TIo/IBeca TOJDKHO ObITh B Tipenenax oT 0 mm g0 -150
MM. [Toctpoenue («BbiTsrBanuey) neraieil B [10 3D monennpoBanus HEOOXOIUMO
MPOU3BOAUTH B JBE CTOPOHBI OT LIEHTPAJIbHOW IUIOCKOCTH, a COOpKY Jerajneil B
nporpaMme HeoOX0IMMO HaYuHATh OT TOYKHU MOABECA — OT LIEHTPa MacC MOALIUITHUKA
a’pOJMHAMUYECKOTO MTO/IBECA.

HpOXO,Z[I/IT B HCCKOJIBKO OCHOBHBIX 3TAaIlIOB:

*  3D-npoektupoBanue  pe3pOOBBIX  coenuHeHuil. COoOpka  pe3rOOBOTO
COCIMHCHHUS J0DKHA OBITh BBIMOJIHEHA JUTSI KaXK/I0T0 COSAMHEHHUS dTOTO THIA
U BKJIFOYATh CJICAYIOIINI MOPSIOK JIeTaliel: BUHT, 11aii0a, maiiba, raiika, eciiu
HE TIPEYCMOTPEH APYroH THIT Pe3b00BOT0 COCTUHEHUS

*  3D-mpoekTrupoBaHue 3EMEHTOB KpEIIEHUs Kopiyca (Kapkaca) CIlyTHUKa



*  3D-npoekTupoBaHME KOHCTPYKIMU KOpIyca chyTHuUKa. Jletanu, y3ibl,
AJIEMEHThl KOHCTPYKIIMM W KpEIUICHHs KOpIlyca, BBINOJHEHHbIE B 3D-
porpaMmme, JOJIKHBI COOTBETCTBOBATh MaTepHUaly U3TOTOBJICHUS U LIBETOBOI
raMme 00pasuoB. TexHOIOTHYECKUEe OTBEPCTHS, CKPYTIIeHus, acKu, IPOpe3u
B KoHCTpykiuu KA g KpelsieHus CUCTeM U JIaT4YMKOB, IUjIarT,
AKKYMYJISITOPHBIX OTCEKOB, COJIHEYHBIX MaHeNeH U T.J., JOJKHBI MOJTHOCTHIO
KOppEIUpOBaTh M COOTBETCTBOBATH OTBETHBIM YACTSIM MPUCOCAUHSIEMBIX
netanei, He qomyckaercs uaTepdepenus. Coopka A0KHA OBITh MOTHOCTHIO
orpeerieHa.

*  3D-npoekTupoBaHrWE KOHCTPYKIIMU CUCTEMBI a’3pPOJUHAMHYECKOTO IOJIBECa
CIyTHUKA, JeTalell a’poJuHaMHYecKoro mojBeca, kperieHus MKA Ha
a’POJIMHAMUYECKUI CTeH/T (MOAIIUITHUK U TTOCATOYHOE MECTO):

Puc. 6. BHemHuii BUA MOCAgOYHOrO MecTa M mogmunHuka (75 mMm) ais
a’POJIMHAMUYECKOIO MOJIBECa.

Monens caMoro CTeHAa a’poJWHAMUYECKOTO TOJBeca MPOTOTHUIIHPOBATH HE
TpedyeTcsl.

. 3D-cO6opky Mopeneit cucTeM, JIaTYUKOB, YCTPOMCTB, BXOJMSIIMX B COCTaB
Habopa CIyTHHKA.

* 3D-cObopky  Mopmeneld  JOMONHUTENBHBIX  CHUCTEM W YCTPOICTB,
YCTaHABIMBAaEMbIX Ha CITyTHUK.

¢ CHCTEMA pacCKpbITUd W IIOBOPOTAa COJIHCYHBIMHM IIaAHCIIIMU M CHCTCMaA
YHpPaBJICHUA IJI HEC,

Taxke HE0OXOAUMO YUUTHIBAaTh OCOOCHHOCTHM B3aUMHOTO PaCIOJIOKEHUS
OTAEIBHBIX CUCTEM, JATYMKOB, YCTPOMCTB; MOJISI U YTJIbl 3pEHUS JATYUKOB, X COCTaB
W KOJMYECTBO g oOecreueHuss padotocnocoOHocTH KA W BBITIOJTHEHUSA
MOCTaBJICHHOM 3a7auM;

- 3D-cOopky Mozeneil 1ieneBoil anmnapaTypbl CIIyTHUKA

- Tlonmuas 3D-cOopka Bcero KOCMMUYECKOTO armapara coO BCEMH YCTaHOBJICHHBIMHU
anemenTtamu. CoenuHeHus: B 3D-cO0pke JOKHBI ObITh BBITIOJHEHBI C TIOMOIIIBIO
COTIpSKEHMI JeTanelt (He JomycTuMa PyHKINUS «OJTOKUPOBKA))



- IlpoextupoBanue OOpTOBOM KaOeNbHOW CETH C YKa3aHHEM HAMMEHOBAHUSA
COEIMHSIEMBIX IATYMKOB, HOMEpa U JITMHBI nuieida. M3mepenue nporpaMMHBIMU
CpencTBamMH JUTMHBI TIIeH(oB W Kabemeld B COOTBETCTBUU C BBITTOJIHCHHON
coopkoit B 3D-momenn. HeoOGXxoaummo cOCTaBUTh CTPYKTYPHYIO CXEMy
COCIMHEHMI Ha OOPTYy C yKa3aHUEM MPUBSI3KU K JATYUKY U pa3Mmepy muierda.
Takxe He00X0IMMO y4eCTh JOMYCK Ha MOHTaX Ijiei(a B pa3beMbl, TPACCUPOBKY
KaOeJbHOM CEeTH:

No HaumenoBanue coeaunsgembrx| JlimHa B JlnuHa C

nuieiia  OJOKOB (IATYUKOB) 3D- JIOTTYCKOM
monaenu, MM 50, MM

1.

2.

n

- BbmonHuTh Bee pacyeTsl. 3anoIHUTh AaHHbIE B Tabnuue [Ipunoxenus otyera.

- Bo Bpems BbINOIHEHNS 3TOTO MOAYJIA 3aJaHusl, HH)KEHEP-KOHCTPYKTOP IepenacT
TEXHUYECKOMY JKCHEPTY IUIONIAAKA KOJMYECTBO, IMOPSAOK M IPUOPUTET HA
M3TOTOBJICHHE NIETAJIEM HA CTaHKE JIa3epHOM pe3ku M Ha 3D mpuHTepe, npu
HEO00XO0IMMOCTH MmapaMmeTpsbl 3D neuatu (3anoJIHEHUE U JIp.).

Ileyats pertanet Ha 3D npuHTEpE MOXHO HAYMHATH BO BPEMsS BBIITOJIHEHUS

MOJYJIsS, a PE3Ky AETalel Ha CTAHKE JIA3€PHOM PE3KU— TOJIBKO MOCJIE OKOHYAHMS

KOHKYPCHOTO JHS.

Mooy B: AMuTaumoHHoe mogenunpoBaHue KA. Pacuer

3HeprobanaHca Ha 6opTy. PaspaboTKka n npoekTupoBaHue
nevyartHbIX NNaT oTAeNbHbIX cuctem KA.

Jlath Ha3BaHUE pa3pabaThIBAEMOMY MAJIOMy KOCMHUYECKOMY armapary JIIoObIM
M3BECTHBIM CIIOCOOOM U B JaJIbHEHIIIEM UCIOJB30BaTh 3Ty aO0OpeBUaTypy, COCTaBUTh

CIIMCOK YCJIOBHBIX COKpalleHUi 1 ab0peBuaTyp, UCMOJIb3yEMbIX B JOKYMEHTALIUH.



Paﬂ,Vloal'leKTpOH WUK - CXeMOTEeXHUK paCcCUMTHIBACT KOJIMYECCTBO CCAHCOB CbEMKH U

KOJIMYECTBO CEAHCOB CBSI3U C MCIONb30BaHUEM OTKpbITOro [10 uncieHHoro
MOJIETTUPOBAHUS, OLICHUBAET IUKIOTPaMMy paObOThI CITyTHUKA HAa OPOUTE C yUETOM
MOJTyYE€HHBIX UCXOJHBIX JaHHBIX.

Ucxonnsie nannbie B [Ipunoxenne Ne 2 «3aganue mis [10 uncnenHoro
MozenupoBanus SX-Modeler» BeiatoTCs KaK10i KOMaH 1e Ha KOHKYPCHOM TIJIOMIAIKE.
Ha ocnoBanuu nnpopmauu o HoaydyeHHOU IIUKIOrpaMMe paboThl OOPTOBBIX CUCTEM

PacCCUYMTHIBACTCS MUKJIOTpaMMa paboTsl cucTeMbl 3Hepromutanus (COIT).

¥& CNYTHYKC Mogenep: (Chibis-M) - X
®aiin  O6wme Opbuta CnytHuk [ Op C MH Mogenm Cranyum Pacuer Busyanusauma Cucrouenku O nporpamme

K> =M

Kapra [ XKupran | Pacnucarue |

|MogenupoeaHue 3aeepLueHo Bpema cuenapus: 03:33:15 |War: 60.0 sec Coegurennii: 0

Puc. 9. O6mwmii Bua tpaccuposku opoutsl Chibis-M Ilpu BeimomHeHUN MOTY IS
PaIHO03JIEKTPOHIINK - CXeMOTEXHHK - CTICIIHAIKCT 110 CHCTEME OPHEHTAIIMU U

cTabuian3anuu paboTaeT HaJ YUCIEHHBIM MOJICTUPOBAHUEM JIBUKEHHSI CITyTHHUKA I10
opbuTe, noaoMpas oNTUMAaIbHbIE IO OBICTPOACUCTBUIO KO3 ULIMEHTHI yripaBieHus: PD-
perysisTopa MaxOBUYHOM CUCTEMbI OPUEHTAIIMU U CTAOMIIN3AlH, UCTIOIb3YIOLIEH B
KauyecTBE IaTYMKOB OPUEHTALIUN COJTHEUHbIE TaTYMKU U MarHUTOMeTp. B mocnenyromem
9TH KO3 HUITMEHTHI CMOTYT OBITH IPOIUTHI B 00pTOBOE 10 ynpaBnenus
(YHKIIMOHAJIBFHOTO MaKeTa amnmnapara.

Kpome PD-perymnstopa, mpOBOIUTCS YUCIEHHOE MOIETUPOBAHUE PAOOTHl MAarHUTHOM

CHCTCMBI CTa6I/IJ'IH321L[I/II/I, HCHOJII:B}GOH.[Cﬁ B Ka4CCTBC UCIIOJIHUTCIIBHBIX 3JICMCHTOB



AIIEKTPOMArHUTHBIE KAaTYIIIKH, 4 B KAUE€CTBE JIaTYMKA — MATHUTOMETP, C LIJIbIO MoA00pa
K03 (DUIIMEHTOB yIIpaBiICHUS 3JIEKTPOMAarHUTHBIMU KaTYIIKAMH U COOTHOILIIEHU M
JUTATEIBHOCTEN MKy paboTON KaTylleK U M3MEPEHUSIMU MarHUTOMETpA.
3anoiHUTh BCE JaHHBIE, IPOU3BEIS pacueT HEAOCTAIOIUX JaHHBIX U3 YXKe
W3BECTHBIX BEJIMUMH U3 Ta0muiibl [Tpunoxenus Ne 2 «3ampanue muist [1O yuciaeHHoro
mozaenupoBanus SX-Modeler». TpeOyeTcs BBIMOJHUTH pacyeT 3Heprodananca Ha O0pTy,
yuutbiBas paspsan AKb Ha Butke He 6oiiee 20% npu paboTe CryTHHKA Ha OpOUTE.
Heo0xoauMo BKIIIOUHTH 3aIlyCK PacyeTOB B MporpaMme, A00uThes 3D Buzyanuzanuu
crabwim3zanuu cirytuka Chibis-M u, yBuaes Tabnuuky Ha 9kpaHe «PacueT 3aBepiien,
BHectu pe3ynbTathl B OBC (OrbitControl). Tlo pe3ynbraram BbINMOIHEHUS YHUCIEHHOTO
MOJICTTUPOBAHUS B IpOrpaMMe KOMaH 1a OIICHUBAET CJIEAYIOIINE apaMeTPhI:
1. Tapametpst 3D Bu3yanu3aiuu CyTHUKA:
- CoBmajieHHe ONOPHBIX MAPKEPOB OCEN CBA3aHHOM CUCTEMBI KOOPAUHAT U
OTIIOPHOM CHCTEMBI KOOPJAWNHAT
- Cucrema crabmu3anuu padoTtaet coriiacHo anroputmy B SX-Modeler
- Cucrema opueHTaIuu paboTaeT coryiacHo anroputmy B SX-Modeler
- Tlone3nas Harpy3ka paboraeT coryacHo aroputMmy B SX-Modeler
2. TlapameTpbl aKKyMyJIATOPHON OaTtapeu:
- Emxkoctb
- Paspsan AKD Ha Butke;
- T'myOuny pazpsina 6artapei;
- KonuuecTBo HUKIIOB 3apsa - pa3psa B polecce padoThl CIyTHHUKA
3. IlapameTtpsl coIHEUHBIX OaTapeii:
- pa3Mepbl COJIHEYHBIX MTAHEIIEH.
- PAacroyioKeHHE COTHEUHBIX MaHEeJeH.
- KOJIMYECTBO COJTHEYHBIX TTAHEJICH.
4. Tlapametps! /133 u cBsi3u:
- YuuteIBas BpeMs CyTOK IpOJIeTa CITyTHUKA, ONIPEIEIUTh BPEeMsI BKIIOUECHHUS

W BBIKIIFOYCHHA KaMCPBI IIPHU IIPOXOKACHUH 30HbI CbCMKH, KOJIMYCCTBO



CEaHCOB ChEMKH U BpEMsI BKJIFOUEHHS U BBIKJIIOUCHHUS TTepeIaTyrKa MIPH
MPOXO0XICHUH 30HBI TIEPEIaur, KOJTHYCCTBO CEAHCOB CBA3H;
- KomuuecTBO U Ka4eCTBO CHUMKOB.
- IIpuem tenemetpuu B I10 OrbitControl
5. BrInonHeHne pacyeToB, 3aM0JIHEHHE COOTBETCTBYIOIINX AaHHBIX B IIpHoskeHnm

Nel utorosoro oruera.
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Puc. 10. I'paduku Bu3yanuzaiuu sHeprodananca Ha 60opTy.

6. Pacuer u pa3paboTka IOMOJHUTEIEHOTO MAPaMETPUIECKOTO CTA0MIIN3UPOBAHHOTO

HCTOYHHKA ITUTAaHUA.
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Puc. 13. CrabunuszaTop Hanps>KEeHUs
Pacuer u pa3paboTka CTaOWIM3UPOBAHHOTO MCTOYHUKA TIUTAHUS CHUCTEMBI

sHepronutanusi (COII). BxonHble W BBIXOAHBIE MapaMeTpbl HAMpPSKEHUS 3aJaHbl B



npuioxeHud. s nomydenus TpeOyeMoro HampshKeHHs Ha BXoJe pa3zpadaThiBaeMoro
UCTOYHHUKA HamNpsyKEeHUs Ucnoib3dyercd oauH uiau asa COIl u3 Habopa KOHCTpyKTOpa
cnyTHuKa «OpOukpadT».

Pa3paboTka meyaTHOW TMJaThl PE3EPBHOIO CTAOMIM3UPOBAHHOTO HMCTOYHHUKA
nuTaHus B cneruanusupoBaHHoM [1O (ucnonb3yercs ojHa U3 MPOrpaMM, YKa3aHHBIX B
npwioxkeHuu, HanpuMmep: SprintLayout). Tun mogkiodaeMoro mepBUYHOTO UCTOYHUKA
MUTAHUS, BXOJHBIC, BBIXOJHBIE TMapaMeTpbl, THUI, HAWMEHOBaHUE, COCTaB
paanolieMeHTHOM 0a3bl 3aMoaHsAeTCs FKcnepTaMu B JeHb 30% u3MeHeHUsI KOHKYPCHOTO
3ananus (C-2).

[Tocne ycnemHoro npoeKTUpOBaHUs NEYaTHOM IJIaThl B ClieMAIN3upoBaHHOM 110
HEOOXOJIUMO COXPAaHUTh pe3yabTaT paboTel B ¢dopmarax, HEOOXOAUMOM IS
¢dbpe3epoBaHUsl U CBEPJOBKU IE€UATHOM IUIaThl Ha (Ppe3epHOM cTaHKe (IMapaMeTphl U
JaHHBIE (pPE3epHOTrO CTaHKa 3alONHIIOTCA JKcrepramMu B JeHb 30% u3MeHeHus
KOHKYPCHOTO 33J1aHus)

YyacTHUKY HEOO0XOOUMO MPOJEMOHCTPUPOBATH CIEAYIOIIME BHUIbl NEYaTHOU
TJIaThI:

- CO CTOPOHBI PaJHO3JIEMEHTOB;

- CO CTOPOHBI JIOPOXKEK;

- COBMEILIEHHBII BHJ CO CTOPOHBI JOPOXKEK C  PaCIOJIOKEHUEM
PagNOdIIEMEHTOB;

Pa3smep cipoekTHpOBaHHOM MEYATHOM IUIATHI JOJKEH COOTBETCTBOBATH pPasMepam
BBIJIAHHOTO 00pa3ila MOHTAKHOM TIJIaThI IJIsl MAWKU WK 3aAaHHbIM ipu 30% u3MeHeHun
KOHKYPCHOTO 3aJJaHUsl.

Takke y4aCTHUKHU BBINOJHSIOT pacyeT JIMHBI MPOBOJIOKM W3 HUXpoOMa s
NepeXuraHus HUTH B cucTeMe packpeiTuss bC, mnpuMepHbIi pacuer paauaTopa
OXJIAXKJICHUSI JUTSI MUKPOCXEMBI PE3EPBHOTO CTAOMIM3UPOBAHHOTO UCTOYHUKA TTUTAHUS U

pacuceT TOKOOI'PAHUYHBAIKOIICIO COIIPOTHUBJICHUA I CBCTOAHO/A. B kauecTtBe



TEIJIOOTBOJIAIIEIO MaTepuajia HCIOJIb3yeTCs allOMUHHMEBBIM [-oOpasubiii wimu  [l-
00pa3HbIi TpoPUIIs C TOMIUHON CTeHKH 1 ... 3 MM.

3areM He0OXOAMMO U3TOTOBUTH OOPTOBYIO KabenbHYI0 ceTh. [Ipr 3TOM OOJIBITMHCTBO
Pa3beMOB 00KUMAIOTCS C TOMOUIBIO CIIEIMATIBHOTO TPUCIIOCOOJICHHS - KpUMIiepa (aHTJI.
Crimp — o0HM, OIPECCOBKA), a OJIMH IIICH} (MoaKroueHns kKamepsl K BKY)
M3TOTaBIMBACTCA IMyTeM naiiku. COCTaBUTh MPABUIILHYIO OJIOK-CXEMY PaCIIOI0KCHUS
BCEX YCTPOMCTB M CUCTEM Ha KOpITyce CIyTHHUKA M0 3D-Mo1enu ¢ yKazaHueM KOHTAKTOB

Ha YCTpOfICTBaX " JaTYHUKaXx, a TAKIKC HOMCPOB KOHTAKTOB Pa3bCMOB.

Puc.8. biok-cxema coequnenuit naruukoB «Opoukpadp»

Puc. 9. O6paser nuteiidos ¢ pazsemamu DB-9F(M) moa 00uMKyY

DKcnepTaMu OLICHUBAETCS:

- CooTBeTCTBHE KOJMYECTBA HW3TOTOBIEHHBIX KaOeleld MpoeKTy OOpTOBOi

Ka0€EJIbHOU CETH.



OTtcyTcTBHE NOBPEXKACHUN U3OJIALIMH U Pa3beMOB, TEPMOYCAOUHON TPYOKH.
Hanuune Tepmoycaaku Ha KaxA0M OTAEIbHOM MPOBOJE B XKI'yTE MPOBOJIOB.
Hanuune MapkupoBKkU KaOeIbHOM CETH.

NsroroBnenue Bcex nuieidoB u kabenel Juisi COENMHEHUS CUCTEM U YCTPOMCTB

CITyTHHKA.

KrytoBka mpoBo/ioB (3KI'YT MPOBOJOB JOJKEH cojaepx aTh 2 oTpe3ka mo 30 Mm
TEPMOYCaJI0OUHOM TPYOKHU Yepe3 paBHbIC MPOMEKYTKHU MEXKY HUMH ),
MapkupoBKa KaxJI0r0 KI'yTa MPOBOJOB COIIACHO COCTaBIEHHON KOHKYpCaHTaMu
OJIOK-CXeMe M JaHHBIM U3 TaOJIUIIBI JUTHH NUTe(oB. MapKupoBKa IPOU3BOIUTCS
HAaHECEHUEM MEPMAHEHTHBIM MapKEepPOM WJIM IAPUKOBOM PYUYKOW YEPHOTO WIIH
CUHErO 1IBETa Ha M30JSLUOHHYIO JICHTY CBETJIOr0 OTTE€HKa, HIU(PpaMHu, IAe Yyepes3
neduc ykaspiBaeTcs HoOMep Jkryra m juHa ero B MM ([Ipumep: 1 — 195).
N3onsuronHast JIeHTa HCIMOIb3YETCsl CBETJIOr0 OTTEHKa (Oesoro Wi >KeIToro
nBera). Ee HeoOxoaumMo 00epHYTh BOKpYT Iuiek(a HECKOJIbKO pa3 MoCepe/IuHe
KTYyTa C MOCIEIYIONIE MapKUPOBKOM.

Konkypcantam He0OX0AMMO MPEAOCTABUTH SKCIIEPTAM MPOMEKYTOUHBIC

pe3ynbTaThl A1 (GUKCUPOBAHUS PE3yIbTATOB MAKU. Y CalKy TEPMOYCATOUHON

TPYOKH Ha KOHTAKThI pa3beMa MPOU3BOAUTH TOJIBKO mocie pororpadupoBanus

AKCIIEpTaMU 3aMastHHbIX TPOBOJAOB. KOHTPOJIb U3rOTOBIEHUS KaOemns —

dboToduKcals SKCepTaMu:

1. @dOTO KOHTAKTOB 10 MOMEHTA TEPMOYCAJIKH.
2. ®doTo Kabest ¢ yCaKeHHON TePMOYCaIKOM.
3. dorodukcans pabOTOCTIOCOOHOCTH HW3TOTOBJICHHOTO Kabems C

ITOMOIIIBIO TecTepa MuIek(oB.

PaI[I/IOBHeKTpOHHII/IK — CXCMOTCXHHUK BBIIIOJHACT PACUCT, IIPOCKTUPOBAHUC U

aganTaiuio ¢ cooupaemoit Mmoaenbio MKA crctembl pacKpbITHS U yIIpaBiIeHUs

COJIHEYHBIX OaTapeil U CUCTEMY dHEProcHAOKEHUs JIs Hee.

[lepeyens paboT:



Puc. 10. Conneunast maHens 1 miaTa pacumperust Arduino

CocraBuTh KHMHCMATHYCCKYIO CXCEMY CHCTCMBI PACKPBITHA MW YIIPABJICHHA

MMOBOPOTOM cojiHeuHbIX Oarapeit (bC).

Puc. 11. CepBOHpI/IBOI[BI N MOHTA>XHBIC IJIAThI OJIA ManuKu

CocCTaBUTh DJICKTPUYECKYIO CXeMy TMOAKIYEeHUus K Arduin0  cuctemsl
PacKphITHS ¥ OBOpoTa cotHeunbix 0arapeit (bC).
CocTaBUTH MOTHYIO JIEKTPUUECKYIO CXEMY BCEX CHCTEM M YCTPOWUCTB MOJIEIH

KOCMHYCCKOTI'0O aIlrapara.




Puc.12. IMogktouenue miatel pacmupenus Arduino B 00pToByo CeTh
CIIyTHUKA

Mooyns C: IlpoBepka U IpOrpaMMHpPOBaHue TaTYUKOB, cucteM MKA, nesneBoii
annaparypbl. ABTOHOMHbIC HCIIBITAHUSA CIIyTHHUKA.

CHuCcTeMHBI TPOTPaMMHCT — 3TO Pa3padOTUYMK IMPOTPAMMHBIX KOMITJIEKCOB,
00eCIeunBaOIINX CIAKCHHYI0O pPab0Ty KOMIIOHEHTOB MaJIOTO KOCMHUYECKOTO
anmapata. OH pa3Oupaercs C BBIOOPOM SI3bIKa IPOrPAMMHPOBAHHUS, apXUTECKTYPOU
OOpTOBOTO TPOTPAMMHOTO OOECIICUCHHS, Cpelol pa3paboTKH, CrocoOOM COOpKH,
MPOIIUBKH, OTJIAJKU OOPTOBOrO0 MpOrpaMMHOro obecrneueHus. CXeMbl alropuTMOB
JOJDKHBI  COCTOSITh W3 HMEIONIUMX 33JaHHOE€ 3HAYeHHE CHUMBOJIOB, KpPaTKOTO
MOSICHUTEIFHOTO TEKCTa W COSAWHSIONMX JIMHAKA W MOTYT HCIIOJIh30BAaThCS Ha
Pa3IUYHBIX YPOBHSAX JETaIN3allid. YPOBEHb JCTANHM3AIlMU JIODKCH OBITh TaKWM,
9TOOBI pPa3IMYHBIC YACTH W B3aUMOCBS3h MEXKIY HUMHU OBITHM TIOHSITHBI B IIEJIOM.
Hcnonb3yst ycimoBHbIE Tpaduieckre 0003HAUCHHS CHUMBOJIOB, OOO3HAYCHHBIC B
cranaaprax ECILJ] (Equnoit cuctemsr Ilporpammuoii JlokymenTaiuu), He00X0aMMO
BBITIOJTHUTD CJICAYIOITHE BHIBI PabOT:

. CocTtaBuTh 001IYIO0 CXe€My pabOThl BCEX CUCTEM U YCTPOWCTB, YCTAHOBJIECHHBIX
Ha 6opTy MKA;

. CocTaBUTh NMOAPOOHYIO CXeMY pabOThl CUCTEMbI OPUEHTALIUU, YCTAaHOBJICHHOM
Ha MKA;

. CocTaBuTh NOJPOOHYIO CXeMYy PabOThl CHCTEMBI CTAOUITN3AIlNH, YCTAHOBICHHON
Ha MKA;

. CoctaBuTh MOJAPOOHYIO CcXeMy pabOThl TIOJE3HOW Harpy3ku (1eJaeBoi

anmnaparypsl), ycraHoBleHHON Ha MKA;
. CocTaBuTh MOAPOOHYIO cXeMy pabOTHI BCEX CUCTEM, ycTaHOBIeHHON Ha MKA n
cxemy B3aumozerictus [10 mexny coboii B coctabe MKA;

. VYcTaHOBUTH MPOTpaMMBI B IpaiiBephl IJisi pabOThI C CHCTEMaMHu U JaT4hKaMu
KOHCTpyKTOpa crnyTHuka «Op6uKpadht» w3 KOMIUIEKTa  TpOrpamm,
PEKOMEHIYEMBIX K UCMOJIb30BAHUIO



° HaHI/IcaTB, CKOMITMJIMPOBATh KOJAbI JJIsI IMIPOBEPKKU BCEX CUCTEM U JATUUKOB M3

coctaBa Habopa KOHCTPYKTOpa CIyTHHKa KOHCTpykTopa «OpouKpadt» u
Arduino Shield.

. Pa3paboTaTh KOJbI KaJIHOPOBKH JaTYHMKA YTJIOBOM CKOPOCTH, MarHHTOMETpa,
COJIHCYHBIX JATYMKOB, APYTMX CHCTEM M JaTUYUKOB CIyTHHKA, JJIT KOTOPBIX 3TO
MOET OBITh HEOOXOIMMO.

. [IpoBecT aBTOHOMHBIE WCHBITAHUSI BCEX CHCTEM, JaTYUKOB, YCTPOWCTB,
yCTaHaBJIMBAaEMbIX Ha cIyTHUK. [Ipu mpoBeneHMH aBTOHOMHBIX MCIBITAHUN
BO3MOKHO HCIIOJIb30BAHUE OTACIBHO H3TOTOBJICHHBIX WA HMMEIOIMIHUXCS B
HaJIU4HAH TUTeHQOB (HE MEHEee S IIT.) ISl MPOBEPKHU TaTYNKOB U HE 3aMpPeIaeTCs
UCIIOJb30BaTh CTaHAAPTHBIE BJEMEHTHl KOpIyca KOHCTPYKTOpA CITyTHHKA

[ J- ® O omn i b £ wetocke ok
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Puc. 9. Oxno mporpammer I[VIT (GroundControlX ) wu o6pa3e
MarHuTOMETpa

II

. [IpousBecT KaJIMOpPOBKY JaTyWKa YIJIOBOM CKOPOCTH, MAarHHUTOMETpA,
COJIHCYHBIX JATYHUKOB, APYTHUX CUCTEM M JATYMKOB CIIyTHHUKA, JIJIT KOTOPHIX ATO
MOET OBITh HEOOXOIMMO.

. [Ipy mnpoBeneHWM aBTOHOMHBIX MWCIIBITAHUM KaMmepbl I[IOJIE3HOM Harpysku
noOuTbcsi Hanbojiee YETKHX IOKas3aTesied pe3KoCTH U (POKYCUPOBKH TPHU
IOMOIIN MUDBI.

Mooyne D: Pa3paboTKa 1 oTaaaKa nporpamMmmMHOro Koga nosiHom
yuknorpammol pabortol MKA. U3srotosneHune, cbopka, npoBepKa
pabotocnocobHocTn cuctem MKA.

Komanna  mpomoipkaeT — BBINOJHEHHWE — 3aJaHWs 1O OOECIICYCHUIO
PaboTOCTIOCOOHOCTH CHUCTEM U YCTPOUCTB COOMpPAEMON MOJIEIIU CITyTHUKA.

Hcnons3ys panee pazpaboTaHHbIN 001mMid anroput™ pabotsl KA Ha opOure,
pa3palaThiBa€T MPOrPaMMHBIA KOJA JJIi COBMECTHOW KOPPEKTHOM M IPaBUIBHOU



paboThl TaTYMKOB, CUCTEM, YCTPOUCTB, ycTaHaBnuBaeMbix Ha MKA u pa3zpabaTbiBaeT

IPOrpaMMHBIM  KOJ ISl TpOBeAeHUs (YHKIUMOHANBHBIX HCIBITAHUM CIYTHHKA,

KOTOPBIC BXOIAT B COOTBCTCTBYIOHII/Iﬁ MOJYJIb KOHKYPCHOI'O 3aJIaHM.

PCSYJIBTaTI)I BBIIIOJIHCHUA 3a/laHNA 3aHOCATCA B IIPUJIOKCHHUEC OTUYCTA B BUJIC

CHUMKOB 3KpaHa, ¢potorpaduii, mpe3eHTaIuil.

PaI[I/IOC-)J'IGKTpOHH_II/IK-CX@MOTGXHI/IK IpoaoJKACT HM3TOTOBJICHHC YaCTH

PaIMOdIIEKTPOHHBIX cUCTEM. lIepedeHp BBITOMHAEMBIX ONEpALU:

JlyxeHue npoBOJIOB ISl TAWKU
[Taiika xabGensa

[Taiika paaMO’JIEKTPOHHBIX KOMIIOHEHTOB pa3pabOTaHHOTO CcTabMIM3aToOpa
HaIPSDKEHUS

COopka W mailka Me4YaTHOW WJIM MaKETHOM IUIaThl C MHUKPOKOHTPOJUIEPOM,
NAaTYUKAMU, CEPBONPHUBOAAMHU, MOJIHBIA NIEPEYEHb KOTOPBIX YKa3bIBAETCS B JICHb

C-2

Puc. 13. CepBonpuBOIb © MOHTQ)KHBIC TUTATHI JIJIST TIAMKH

COopka ycTpoicTBa CUCTEMBI PACKPBITHS | yrpaBiieHus moBopotom Ch

COopka ycTpoWCTBa CHCTEMbI PACKPBITHSI W  YNPaBICHUS MOBOPOTOM
pedrexTopom

ABTOHOMHBIC HCIIBITAHUSI CHCTEMbI PACKPBITHS COJTHEUYHBIX IMaHeNeH ((pukcarus
TEXHUYECKUM DKCIIEPTOM)

ABTOHOMHBIE UCHBITAHUS CHUCTEMbl TEPEKUTAHUSI HUTU Ui PACKPBITUS
COJIHEYHBIX MaHesel (pukcanus SKcnepTaMu)

AnanTanus Bcex COOpaHHbIX U pa3pabOTaHHBIX CUCTEM ¢ KopimycoM KA



Puc.14. Tloaxmrouenue miatel pacmupenus Shield Arduino Mega 2560 B 6opToByio
CeTh CIIyTHUKA

- 3anojHeHHEe COOTBCTCTBYIOIIHUX ITYHKTOB OTUCTA B IIPUJIOKCHUH

Mooyns E: Coopka cmyTHHKA

COOpKy NOJHOrO MakeTa CHYTHHKAa BO3MOKHO HAUMWHATh B IOMELIEHUU
YCJIOBHO-YMCTOW KOMHAThI TOJIBKO IO TOTOBHOCTH BCEX OTAEJIBbHBIX Y3JIOB U JIETAJIEH,
CHUCTEM COIJIACHO TEXHOJIOTMYECKOW KapThl cOOpku. COOpPKY OTIEIbHBIX CHCTEM M
yctpoiictB Mmojenu MKA Bo3M0XHO TPOU3BOIUTE HAa pabodyeM MeCTe paJuouHKEHepa-
CXEMOTEXHHKA, MO0 MEpe TOTOBHOCTHM K MOHTaxy d3Tux cuctem. Ilepen cOopxoii
CIyTHHKAa HEOOXOAMMO 3aKOHYMUTh pabOThl MO M3TOTOBJICHUIO 3THUX JE€Talled, y3JI0B,
AJIEMEHTOB Ha CTaHKE Jia3epHOM pe3ku u nedyaTu Ha 3D npuntepax. Kabenu u KryTsl
c(hOpMHUPOBaHbI, MPOMAPKUPOBAaHbI, MPOBEPEHBI TECTEPOM, BXOMSIIUM B KOMILIEKT
HaOopa-koHcTpykTOpa «OpOuKpadht». Heobxonumo wu3Bieyb MPEIOXpPaHUTENb W3
rHe3na Ha 6yoke cuctembl sHepronutanus (COII) Bo n3bexxanne BKIIOUEHHMS arnapara
B YCJIOBHO-uMCTOM KOoMHare. CoOpaHHas cUCTeMa KpEIJICHUS COJHEYHBIX MaHeel
J0JKHA OBITh YCTAHOBJIEHA B TPAHCTIOPTHOM MOJIOKEHUH.

[Tocne BbINMOJIHEHUS TPEABIAYIIUX MOAYJIEH HauUMHaeTcs cOOpKa anmnapara, JJis
4yero paboTa MEpeHOCUTCS B YCIOBHO YHMCTYH0 KOMHATy (KOMHaTra ¢ OrpaHUYEHUEM
J0cTyna u TpeboBaHueM cOOJI0IaTh IPaBMiIa padOT U HAXOXKACHHUS B YUCTONH KOMHATE
kiacca 100000). Bece Heobxoanmbie TpruOOPHI, KOHCTPYKTUB, KPETIEK, HHCTPYMEHT U
BCIIOMOTaTelIbHAsi OCHACTKA 3aHOCATCS B YUCTYIO KOMHATY. 3/1€Ch CITyTHUK COOMpaeTCst
Ha paboyeM MecTe B COOTBETCTBHUU C paHee pa3pabOTaHHON MOAENbI0. DKCIepTaMu
OLICHUBAETCA:

- IlpaBunbHOCTh (pUHANBHOW COOpKM ammapaTa M COOTBETCTBHE C paHee
paspabotannoit 3D mMojenbio.

- CoOTBETCTBHE TOCIEAOBATEIHLHOCTH COOPKH
- CooTBeTcTBHE KaOETHHOM CeTH IOKyMEHTAIIHH.

- XomyToBKa kabesbHOM ceTu K koprycy MKA



- Hanuuyue KOHTPOBOYHOI MPOBOJIOKM HAa PE3bOOBBIX COCAMHEHUSAX KPETUICHUS
MaxoBHKa K kKopnycy MKA B Hy>XHOM sl 3TOTO HallpaBJICHHH, OTCYTCTBHUE
MPOBHUCAHUS KOHTPOBOYHOM TMPOBOJOKM W HE 3aTSHYTBIX PpPe3bOOBBIX

COCTUHEHU.
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Puc. 15. TIpumep KOHTPOBKH pe3b00BOT0 COSTUHEHHS.

- MHcnonb3oBanue 3a3eMIIMIONIMX OpacieToB, 3alllUTHBIX OYKOB, XaJaToB,
manoyek, 0axwi, mepuaTox.

- KOHTpOJ'IBHOG B3BCIIIMBAHHUEC I'OTOBOI'O U3CIINA

- 3anonuenue [Ipunoxenus otTuera
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Puc. 16. UnnuBuayanpHbIE CPEACTBA 3AIIUTHI.

Utor cOopku: CyTHUK cOOpaH, MPOBEPEH, CTOUT B «UUCTOW KOMHATE» B 0XKHMJIAHUU
JTarna MpPOBEICHUS NPOLEAYPhl IOIYCKAa DKCIIEPTaMHU K IIPOBEIACHUIO KOMILIEKCHBIX
WCTIBITAHUM Ha CTEHE NOJIYHATYPHOTO MOACIUPOBAHUS.

Mooyns F. llonynarypuble ucnbiTanuss MKA.

CHyTHI/IK BBIHOCST W3 UYMCTOM KOMHAThl H YCTAaHaBJIMBAKOT Ha CTCHA

IMOJYHATYPHBIX I/ICHBITaHI/II\/'I, ITOKa HCIIOJBHXKHO.

['pynmoil skcnepToB BU3YyabHO NPOBOAMUTCS TMEPBBIA OCMOTP COOpPaHHOTO
KOCMHUYECKOIr'0 ammapara Ha OpeIMeT OTCYTCTBHS MEXAHWUYECKUX TOBPEXKACHUN U
TOTOBHOCTH K (YHKUHMOHAJIBHBIM HUCHBITaHUSAM. [lepBoe BKIIOUEHHE COOpPaHHOTO
CIYTHHKAa KOHKYpPCaHTaM TMPOBOJAUTH TOJBKO B TMPUCYTCTBUU DOKCIEPTOB Ha



a’pOJMHAMUYECKOM CTeHJie. i 3TOTo BbIAAeTCsl KOHKYpCaHTaM MPeI0XpaHUTeNb U3
cuctembl sHepronutanus (CIII), u3BneueHHbId iepe; COOPKOI B YMCTOM KOMHATE.

- TpoBepsIOT OamaHCHUpPOBKY MakKeTa Ha a’pOJAWHAMUYECKOM IIOJBECE: €CIH
MOJIOKEHUE IIEHTpa MacC BBIINIE IIEHTpPAa BpAIlCHHWs, Aajbllle HCTBITAHUS Ha
a’POJMHAMUYECKOM TMOJABECE MOXXHO HE NpoBOAUTH. CHYTHUK MOJJICKUT
KOPPEKTUPOBKE IO IIEHTPY Macc U (i) cOOpKe Mo HOBOU MOJIETH;

- TIepBOE BKJIIOYCHHE COOpPAHHOTO armapara — MPOBEpPKa MOJAYM HAIMPSHKCHUS
nutanust ot COII B 60pTOBYIO CETh CIyTHUKA (HANPsDKEHHE HAa MHAUKATOpe OoJiee
7,5 BonbT);
[locne pomycka Trpynmod H3KCHEPTOB K (PYHKIUOHAIBHBIM HUCIBITAHUSIM
BBITIOJIHAET TMOJHBINA cOpoc manHbix Ha BKY (ucnmonwsys ¢ynkiuio Clean All)
CIIyTHHUKA.

Mooyne G. Penienue mesieBoii 3agaum.

HpI/I BBIIIOJITHCHUHY MOOYJIA CUCTEMHBIN IMporpaMMHuCT IIpOIMHBACT HaA 60pT
IIporpaMmsbl, HallMCAHHBIC WM pPaHCC Ha KOHKprHOﬁ Iomaake U IIpPCIOCTaBILACT
OKCIICPTaM K OLICHKC HCIIBITAHWA KOCMHUYCCKOI'O aIlllapaTa Ha IIOABHKHOM CTCHIIC:

- PackpyuuBaHue Kopiryca anmnapara u3 HeloABU>KHOTO TTOJI0KEHUSI BJIEBO (110 X0y
YacOBOM CTPEJIKU) U BpaIlEHUE C TIOCTOSHHOU YTJIOBOM CKOPOCTHIO

- PackpyuuBanue Kopliyca amnmapaTa W3 HENOJBW)XHOTO TOJOXEHUS BIIPABO
(IpOTUB X0J1a YaCOBOM CTPEJIKK) U BPAILICHHUE C MIOCTOSHHOM YTJIOBOW CKOPOCTHIO

- Crabunu3zanus CiyTHUKA U 3aJJaHHbIC 3HAYCHUSI BPEMEHU U TOYHOCTH yIepKAHUS
kopryca anmapata (10 cexynn). ITosmydyeHre KOHTPOJIBHBIX CHUMKOB C KaMephl
N33 (ne menee 3 mT)

- BBINONHSIOT OpUEHTAIMIO CITYTHUKA MO0 MAarHUTOMETPY Ha MOJBECE C MOMOIIbIO
MMHUTATOpa MAarHUTHOTO TOJIsI 3eMJId MO HECKOJIbKUM yriaM. I[lomyuenue
KOHTPOJBHBIX CHUMKOB ¢ kamepbl J[33 (He menee 3 mit). M3meHenuwe yria
MPOU3BOJIST MTOBOPOTOM MMHUTATOPA MAarHUTHOTO MOJsl, KaMepa OPUEHTUPOBAHA
Ha UMUTATOP 3EMJIU.

-  Bxiro4arorT mpoKEKTOp M KOHTPOJHMPYIOT MPABWIBHOCTh PEAKLUUU CUCTEMBI
yIpaBieHUs] Ha UCTOYHUK cBeTa. HeoOxoaumo BeimonHuTh opueHTtanuio MKA c
WCIIOJIb30BAHUEM COJIHEYHBIX JIaTYMKOB IO HECKOJbKUM yriaM. IlomyueHue
KOHTPOJBHBIX CHUMKOB ¢ Kamepbl /33 (He menee 3 mr). M3meHeHue yria
NPOU3BOIAT mepemenieHneM umuraropa CosHIla, Kamepa OpUEHTUPOBaHAa HaA
UMUTATOP 3EMJIH.



- Paboty cuctembl pacKpbITHS, IOBOPOTA U YIIPABJICHUSI OPUEHTAIIMEN COMTHEYHBIX
naHeseil Ha HCTOYHUK OCBEICHUS.

- Pabory OOpPTOBOM  CHUCTEMBI  yNpaBICHUS Mo  [MKJIOrpaMMe:
YCIIOKOEHUE — CTABUJIM3ALIMS — PACKPBITUE MEX.VCTPONCTB
(CUCTEMA  PACKPLITHMA M VIIPABJIEHUE IIOBOPOTOM) -
OPUEHTALINA — PABOTA [TOJIE3HOU HATPY3KHU (BxomuT B usMeHeHue 30
% B nenp C-2).

OKcnepThl  KOHTPOJMPYIOT ~ KauecTBO  OaJlaHCHMPOBKM  MakeTa  Ha
a’pPOJIMHAMUYECKOM MOJIBECE; TOYHOCTh U3MEPSEMBIX BEIMYUH IMyTEM CPAaBHEHUS C
ATajJOHaMU; KOJIMYECTBEHHbIE M KAUE€CTBEHHBIE IMapaMeTpbl pPadOThl CHUCTEMBI
yrpasiieHust (ObICTPOICHCTBUE, TOYHOCTH), KAYE€CTBO U 0OBEM MOITYUYEHHBIX C «00pTay
JAHHBIX KaMEpHI.

Mooyne H. Bepexanboe npou3Boactso. Codnwoaenue Th u OT. Opranuzauus
pabdouero mecra

JlokyMeHTaus: opopmiIieTcss y4aCTHUKaMU B MPOLIECCE BBIIOJHEHUS paldOThI,
OT €€ KayecTBa 3aBUCHUT, MIOMMET JIU CTOPOHHUMN HAaOII0JATENb, 3a4€M CO3JaH TOT WA
MHON JOKYMEHT W MPUTOJEH JIM Uil AalibHEeHerd padoTsl. JIt000i1 JOKYMEHT HOJHKEH
MMETbh Ha3BaHKE, aBTOPOB, J1aTy CO3/IaHUs, BEPCHIO, OTJIABIIEHUE, HyMEPAIMIO CTPAHULI.
ITo cytH, OH NOJKEH BKIIIOYATHh BBEJIECHHE, IIOCTAHOBKY 3aJadM, XOJ IKCIIEPUMEHTA,
WUTIOCTPALlX, BBIBOJBI, 3aK/IIOYEHHE M CIMCOK JIMTEPaTOpbl, XOTS B KaXIOM
KOHKPETHOM CJIy4ae COCTaB OIJIABJIICHUSI MOYKET Pa3IM4aThCsl.

HemanoBakHyto poJib UIpaeT BHEAPEHHE B IPOLECC BBIMOIHEHUS] PabOThI
MPUHIUIIOB OEpEeXIIMBOr0 MPOU3BOJICTBA, T.€. BOBJIECUEHUE YYACTHUKOB B IPOILECC
ONTHUMH3alMA paboyero MPOCTPAHCTBA C LEJIbI0 MHUHUMHU3AIMM 3aTpaT W
MaKCUMaJIbHOW OpHEHTAllMM Ha pe3yJbTaT. OKCIEepTaMU OLICHUBAETCA TaKKe
IUTaHWPOBKA paboyero MecTa, TO €CTh PallMOHAIBHOE MPOCTPAHCTBEHHOE pa3MelleHNe
BCEX JJIEMEHTOB O0OpPYAOBaHHWS, TEXHOJOTHYECKOW M OpPraHU3allMOHHOM OCHACTKH,
MHBEHTAapsi, KOTOpbIe OO0ECneyrMBalOT HKOHOMHOE HCIOJb30BAHME MaTepHuaa,
pecypcoB, Oe3zonmacHocTH Tpyna. KynbTypa MNpoM3BOACTBA  IMOApPa3yMeEBaeT
NYHKTYaJIbHOCTh,  MPAaBWJIBHOE  KCMOJb30BAHME  WHCTPYMEHTa,  3KOHOMHOE
pacxoJ0BaHUE PECYPCOB U MaTepuaia, paboTy B MHIUBUIYAIbHBIX CPEJCTBAX 3AIIUTHI
(xamatax, B mepyaTkax, ¢ pecrnupaTopamu, B 0axmiax) u ¢ 3a3eMjeHueM (Korjaa 3TO
HE00XOMMO), YUCTOTY U MOPSAAOK Ha paboueM MecTe.

[Toxg opranuzamueit pabouero mMecrta MOHUMAETCS KOMIUIEKC MEpOMNPUSITHIA,
HAIpaBJICHHBIX Ha CO3JlaHUE Ha paboyeM MecTe HEOOXOIMMBIX YCIOBUU HJIst
BBICOKOIIPOU3BOIUTEIBHOTO TPY/1a, HA NOBBIIIEHUE €r0 COAEP/KATEIBHOCTH U OXPAHY
3/10pOBbSl YYACTHUKOB.



Kaxxgomy dneHy KomMaHABl HEOOXOAMMO TaK OpraHU30BaTh pabouee
MIPOCTPAHCTBO, YTOOBI KOM(DOPTHO OBLIO KaKAOMY KOHKYPCAaHTy. DTH YCIOBHUS TpyAa
JOJDKHBI UIMETh PAIMOHABHYIO TUIAHUPOBKY M OecriepeO0iHOe BEITIOTHEHNE (DYHKITHIA
BCEMH YJaCTHUKAMH B KOMaH/IE.

2. Kputepuu ouneHKH.

Tabmuma 2.
Bbanabl
Kpurepuii Cyneiickue O0neKkTHBHASA Oo0masn
ACHEKTbI OILICHKAa OILICHKA

3D-npoeKTMpoBaHMe KOMNOHOBKK KA. 0 15 15
MmutaumoHHoe mogenuposaHue KA. Pacuet | O 8 8
3HeprobanaHca Ha 6opty. Paspabotka w
NPOEKTMPOBAHME MNeYaTHbIX NAAT OTAENbHbIX
cnctem KA.
MpoBepKa U nporpammumpoBaHMe AaTumkos, | O 15 15

cuctem MKA, ueneson annapatypbl.

ABTOHOMHbIE UCMbITAHMA CNYTHUKA.
M3roTosneHue, cbopkKa, nposepKka | 0 10 10
paboTtocnocobHocTn cnuctem MKA. PaspaboTka
M OTNagKa MNporpamMHOro Koga MoJiHOW
uMknorpammol pabotbl MKA.

CbopkKa crnyTHUKKa 0 7 7
MonyHaTypHble UcnbiTaHus KA. 0 16 16
PelwweHne uenesomn 3agauun. 0 24 24
bepexnneoe npom3BoACTBO. 0 3 3
CobnogeHune Tb n OT. OpraHusaums pabouero 2 2
mecTa

0 100 100

3. HpI/IJIO)KeHI/Iﬂ K 3a1aHUL0.
[TpunoxenuNel.

I[aHHBIe 3aIIOJIHAIOTCA U YTBCPIKIAAIOTCA SKCIICPTAMU B

neub C-2 B xauectBe 30% n3menenusa K3



CxeMa B3aMHOT0 pacloiokeHus ucKyccTBeHHoro cryTHuka 3emiu (MC3), mecta

Ncnonb3oBaHMe MarHUTHOM PaMKu

270°

Mmutatop 3eman

Mogenb UC3

P 180,

90-

ChEMKH U YIJIOB BBICTaBJIEHUSI UMUTATOpA COJIHIIA
Puc.1.1 — Cxema ncnonp30BaHus MATHUTHOW paMKH

[Tpumep 3ananus (kamepa HaIpaBJIeHa Ha UMUTATOP 3€MJIN ):

1. Yron AOC pasen 0°
2. Yron AOC pasen 35°
3. Yrom AOC pasen 350°
MonenupoBanue kopryca MKA:

1. CBobomnoe monmenupoBanue koprmyca MKA. Tlapamerpsl 3amarotcs B 1eHb C-2.

2. MonenupoBanue AJIEMEHTOB CHCTEMBI  PACKPBITHS, TOBOPOTA
COJIHCUHBIX TaHeNel U pediekTopa, KPeTIeHUsI CUCTEM U TaTYUKOB CITyTHUKA C
MOCJIETYIONTUM U3TOTOBIICHUEM Ha KOHKYPCHOM TUIOIIA/IKE.

Cucrema pe3epBHOTO MUTAHMUS:

* Bxonanoe nanpspxkerne UBx = 14.8 BonbT

* Brixonnoe Hanpspkenue crabunuzatopa HanpspkeHus U Boix = 8,9 Bonbr;
(£0,5 Bouibr)



Paccuurath momaab paguaropa A OXJIAXKIACHHA CHIIOBOro Yyisla

CTa6I/IJII/ISaTOpa HAIIPSOKCHU A,

Paccuurtath MJINHY HHXpOMOBOﬁ IIPOBOJIOKU HJIA IICPCKHUI'aHUS HUTHU

CUCTEMBI paCKpBITHS U yIipaBiieHus nmoBoporom Ch

MaTCpI/IaJI JJIA U3rOTOBJICHUA:

Marepuan akpuiaoBOe CTEKJIO, MOJIUpoBaHHas (aHepa — Jjis1 paboThl B
SolidWorks

Marepuan «ABS» — nst 3D meuatn
Marepuan «AKpHIOBOE CTEKIIO, AEPEBOY» - CTAHOK JIJIA JIA3€PHOM PE3KU

Marepuan «aKkpuioBO€ CTEKJO, MOJUPOBAHHAS (paHEepa» - CTAHOK IS
JIa3€pHOM pE3KU

Pa6ouee nmosie 3D npunTepos — 180X 180X 180 Mmm

Pabouee nosie ctanka aiis gazepHoi pesku — 700X500 mm



[Tpunoxxenune No2.

I[aHHBIG K 3aIIOJIHCHHUIO YTBCPIKAAOTCA SKCIICPTAMU B

neub C-2 B kauectBe 30% nzmenenusa K3

OTt4eT 0 NpoBEACHUN COPEBHOBAHUI

Ha3Banue uemmnuoHnara;

Pabouee mecto No

Pacnpe;[eneHHe pOHeﬁ Y4aCTHHUKOB B KOMAaHAC!

Jlara

l. OTuer o pa3zpaboTke 6OpTOBOI KaOEIBbHOM CeTH
[lens: pa3zpaboTka OOpTOBOI KaOEIHHOM CETH CITyTHUKA

Kaprurka: Print Screen, crmoco6 Mexx0109HOr0 COeTUHEHHUS

Yeprex: pacnaiika kadens (paclmiHOBKA)
Yeprex: [I[punuunuanbHas cxema coeJuHEHU 0JI0KOB, C 0003HaAYEHHEM
HOMEpaMH KabeIbHBIX TIEPEX0/I0B, a TAKKE HOMEPOB OJIOKOB.

4. Tabmuma nauH KaOeIbHBIX IIEPEX0A0B B COSAMHCHUI



No HaunmenoBanue coequnsiembix | JnnHa B Mm | [{nmnHa ¢
nteria | 6JI0KOB (TaTINKOB) JOTTYCKOM, MM

. Nsrorornenne kabenei u nureridos.

1. ®doro: maiika Kades, pe3ybTaT

2. ®oT1o: 00kUMKa NUICH(OB, pe3ysIbTaT

3. OO6mias macca Bcex 1IIeH (OB U MPOBOIOB, TPaMM

1. Otder o mpoBenennu 3D-IPOEKTUPOBAHUS CITyTHHKA

HGJ'IBZ BBIIIOJIHUTH KOMIIOHOBKY CITYTHHMKA, OLICHUTL €T'O MAaCCOBO-MHCPIUOHHBIC
XApPaKTCPUCTHUKH

1. Kaprtunka: oOuuii Buj MyTHUKA, KAPTUHKA B U30METPHUH, MOJ0KEHHUE KaMephl
Kaprtunka: o0muii BUji CIyTHUKA C YKa3aHUEM MPUOOPOB CTPEIIKaAMH,
3. KaprtuHka: yka3zaHue CBS3aHHBIX OCEH CHCTEM KOOPJIMHAT C IICHTOM B I[EHTPE

Macc
4. Kaprunka: Print Screen nporpaMMel MOJETUPOBaHKs TAOIMYKI MACCOBBIE Xap-
KM
5. Tabuuia LEHTPa KOOPAUHAT LIEHTPA MAcC CIYTHUKA
KoopauHats! neHTpa Mace, | AOMYCK, He bomee +, MM
MM
X -10..+10
Y -10..+10
Z 0...-50

IV.  Pacuer macchl annapara

1. Macca anmapara o 3D moaenu, kr




2. PeanwHas mojHas macca arrmapara, r
3. Tabnuua B3BeMIMBaHUSA JeTajeli KOHCTPYKIIUU, JaTIYMKOB, Y3JI0B, cucteM MKA,
Mo/IBECa U TPAHCIIOPTUPOBKH.

No Bec, rpamm [Tpumeuanu
HanMeHOBaHMeE 1eTalu WiIu ¢, Ipa pUMEHaHNE
YCTPOMCTBA

V. Pa3paboTka TexHomornyeckom kaptol cOopku moaenn KA

O003HauUTh TOCIIENOBATEIBLHOCTD COOPKH ITOJIHOM MOZENH (PYHKIIMOHAIBHOTO
IPOTOTHUIIA MAJIOI0 KOCMHYECKOTO arapara

VI.  Otuer o pa3paboTKe cXeMbl paboThI (aIrOopuTMa) CITyTHUKA

Lens: pa3zpaboTka cxeMbl pabOThI TPOTPAMMBI

1. 3ayem Hy’>kHa cxeMa pabOThl: ONHCAaHUE
2. KaprtuHka: npuHIunuaibHas 0J10K cxema paboThl (aJIrOpUTM™)

3. KaprtuHka: cuctemMbl KOOpAUHAT, YCTAHOBKA JaTYMKOB OPUEHTALINH

VIIl. Otuert o pa3paboTke MporpaMMHOI0 KoJa.
1. Otyer o0 cOOpke CIyTHUKA

[ens: cOopka u TecTupoBaHUE OOPTOBBIX CUCTEM

1. Kaprtunka: Print Screen: coOpaHHbIN CITyTHHK
2. Tabnuiia cooTBETCTBUS ycTaHOBKH prbopoB 3D-monenu

Homep |Ha3zBanue CootserctBue | [ Ipumeuanus

(Ha, ner)




Tabnuma nmpoBepku paboOTOCIIOCOOHOCTH CUCTEM

Howmep

HasBanue

PesynbTar

(Ma, uer)

[Ipumeuanus (mokazaHus
JTATYMKOB)




