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1. BBEAEHUE

1.1. HA3BBAHUE ¥ OIUCAHUE MPO®ECCHUOHAJIBHON
KOMIIETEHIIUHN

1.1.1 HazBanue npodeccruoHaIbHON KOMIETCHIINN:

NrxeHnepus KOCMUYECKUX CUCTEM

1.1.2 Onucanue npopecCuoHaAIbHON KOMITETEHIIUU.

CTtpeMuTenbHOE  Pa3BUTHE  MHUKPORJICKTPOHHBIX W WH(OOPMAITMOHHBIX
TEXHOJIOTUI MO3BOJIMJIO CO3/1aBaTh KOMMEPYECKH YCIEIIHbIE CEPBUCHI JJIsI HA3EMHBIX
noTpebuTeneil Ha 6a3ze MaJbIX KOCMHUYECKHX alapaToB — MUKPOCIYTHUKOB. Takue
anmapaTel pEIIaloT 3aJadd  CBA3HM, JUCTAHIIMOHHOTO 30HIMPOBAHUA 3EMIIH,
MPOBEICHUS] TEXHOJIOTHYECKUX SKCIIEPUMEHTOB Ha OPOUTE, YCIEITHO JTOTOJHSAS, a B
HEKOTOPBIX CIIy4asX W 3aMEHsAsl Co0OW OOJbIINE CITyTHUKOBBIE CHCTEMBI,
TPaIUIIMOHHO MPOOHKAIOIINE 3aHUMATh CBOU HUIITU HA PHIHKE KOCMUYECKUX YCIIYT.
B mupe B mnenom u B Poccun B 4acTHOCTH TOSIBISIIOTCS KOCMUYECKHE KOMITAHHH,
BHEJIPAIOIINE HOBBIE TEXHOJOTHH Pa3paOOTKH, OJKCIUTyaTallil KOCMHYECKHX
anmapaTroB, 1 KOMMEPIIMAIN3allui PE3YIbTAaTOB UX JACSATEIHHOCTH.

HoBasi mpmeomorus kocMoca, CBsi3aHHAas C CO3JaHUEM CHJIAMH HEOOJBIION
KOMaH/TbI 9()PEKTUBHBIX HETOPOTHUX MAJIBIX KOCMHUYECKHX aIIapaToB, 3aITyCKAEMbIX B
KaueCTBE MOIMMYTHBIX MOJIE3HBIX HATPY30K, PaIUKAIBHBIM 00pa30M MEHSIET TpeOOBaHMUs
K COTPYJHUKAM COBPEMEHHBIX KOCMHYECKHUX MPEANPUITHIA, KOTOPBIE XOTAT JOOUTHCS
YCIIEXOB B ATOH 00JIaCcTH.

[TockonbKy CIIOKHOCTH 3a/iad, pelaeMbIX MPHU CO3JaHUM MaJbIX CITyTHHKOB,
9acTo OBIBAaCT COMOCTaBMMA CO CIIOKHOCTSIMH TIPH CO3JaHUH OOJBIINX ammmapaToB,
KOJUICKTUB JIOJDKEH COCTOSITh U3 BBICOKOKBAJIM(DUIIMPOBAHHBIX MHKEHEPOB,
uccieaoBaTenel, aIMUHUCTPATOPOB, CIOCOOHBIX B CXAaTbhleé CPOKH OMPEICIUTH
MOTPEOHOCTH PHIHKA, TTOHATH BO3MOXXHOCTH MX PEIICHHS C MIOMOIIBI0 KOCMHYECKHX
CUCTEM, TIOHSITh KOMMEPYECKHME TMEPCHEKTUBBI TMPOEKTA, OMPEIEIUTh KPYT

NOTEHIMAIbHBIX MOTpEeOUTENEH, COCTABUTh TEXHUYECKOE 3a7aHue, cOOpaTh KOMaHy
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IPOEKTa, MPOBECTH HEOOXOAUMbIE TTIOUCKOBBIE PAa0OTHI, BHINOJHUTH TPOSKTUPOBAHNE
Y TIPOU3BOJICTBO KOCMHUYECKOW CUCTEMBI, a TAKXKE €€ UCTIBITAHUS U pa3BepThiBaHue. B
CHJIy MaJOCTH KOMAaHJIbl KaXAbld pa3pabOTYMK HMEET IIUPOKHE MOJHOMOYUS B
MPUHATUU PEIICHUN, HECET MOJTHYIO OTBETCTBEHHOCTH 32 CYIIECTBEHHYIO YacTh padoT
O MPOEKTY, BE/Isl CBOIO0 CUCTEMHYIO 3aJ]a4y OT HJIEH U JI0 SKCILTyaTalluu Ha OpouTe.

[TosTOMy COBpEMEHHOMY CIEHHAIUCTY B OOJACTU MHXKEHEPUH KOCMHUYECKUX
cUCTEM TpeOyeTcs BiIaieTh OCHOBAMU METOOB IMPOSKTUPOBAHUS TIOJIE3HBIX HATPY30K
U CIYy)KEOHBIX CHCTEM KOCMHUYECKHX amnmnapaTtoB, 3HATh OCHOBHI OaJUIMCTUKH,
JUHAMHKU KOCMHYECKOrO I0JI€Ta, TEOPUU HAJAECKHOCTH, MPHUHIMIIOB IMPOBEICHUS
UCIBITAaHUH, UMETh MpPEJICTaBICHUE 00 SIEKTPOHUKE, MATEpUAIOBEICHUM U JaKe
OCHOBAaX SKOHOMHKH W OpTaHU3aIluH TPY/Ia.

Bynymiee kocMHuecKrX anmapaToB — B TOM YHCJIE 332 CO3JJaHUEM CITyTHUKOB U3
CTaHJAPTHBIX YHU(PUIMPOBAHHBIX KOMIIOHEHT, CEpUHHO TPOU3BOJAUMBIX Ha
KOHBelepe. DTO CHUJIBHO YJEHIEBUT Pa3padOTKy KOCMHUYECKON TEXHHKH, YCKOPUT
CO3/I1aHME€ ABTOMAaTUYECKUX KOCMMUYECKUX aIlllapaToB JJIsl BHITOJHEHUSI CTAaHJAPTHBIX
NPUKIATHBIX 3a7a4, Takux Kak [[33, cBs3b, HaBUTALMA, HAYYHO-00pa30BaTEIbHBIE U
TEXHOJOTMUECKHE OKCIepuMeHThl. Takue anmaparel JOJDKHBI OyIyT HMMETh
BO3MOKHOCTH OBITH COOpaHbI HA 3eMJIe UITH, HAIlpUMEp, Ha OPOUTATTLHOM CTAHIIUU /ISt
oOecrieueHus: paboOThI Ha OKOJIO3EMHOW OpOUTE 3aIaHHOM MOJIE3HOM HArpy3KH, IByMS
WIN TpEMsl MHKEHEpaMH B TEUEHHE HECKOJIbKUX JHEN. Bece nmpubopsl, Hcnoab3yemble
TUTsE COOPKH CITyTHHKA, JTOJKHBI OBICTPO TECTUPOBATHCSA, MTPOCTO COSAMHSIITHCS MEKITY
co00if ¢ UCHOJB30BAaHUEM YHUBEPCAIbHBIX CTaHAAPTU30BAaHHBIX HHTEP(EHCOB,
UCIOJIb30BaTh OTKPHIThIE MH(POPMAIIMOHHBIE MPOTOKOJIBI U OTKPHITOE MPOTPaMMHOE
o0ecrniedeHne, 00CIyKUBAaThCS aBTOMATU3UPOBAHHBIMU KOMILIEKCAMHU TPECTapTOBOM
IPOBEPKU U YIIPABJICHUS.

Amnmapatr cobupaeTcsi «mo TpeOOBaHMIO» W3 KOMIIOHEHT, XPaHSIIUXCS Ha
CKJIaze, HampuMep, B ciiydae Bo3HUKHOBeHUsT YC 1 He0OXOIMMOCTH €ro CPOYHOTO Ha
opouTy 1100 MOMYTHBIM 3aITyCKOM, JINOO HOCUTENEM, CIIEUaIbHO HAXOAIIMMCS Ha

nexypctBe. Kpome ObicTpoil cOOpkH, ammapaT JOJDKEH MMETh BO3MOXKHOCTH OBITh
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OBICTPO MCHIBITAH U aJaTUPOBAH HA CTYNEHb PAKETHI-HOCUTEIS TIOCTIE 3aImycKa OBbITh
COBMECTUM C HMEIOIIECHCS HA3€MHOM M YK€ pPa3BEpHYTOM K TOMY BpEMEHHU
opbuTanbHON HHPPACTPYKTYpamH.

JUIs MH)XEHEpOB, Y4acTBYIOLIUX B COOpPKE, 3TO JOJDKHO OBITh PYTUHHBIM,
MaKCUMaJIbHO aBTOMAaTH3UPOBAHHBIM IIPOLIECCOM. T€M HE MEHee, CIICLHUAIINCTHI,
NPUHUMAIOILME YYacTHE B pa3paboTKe amnmapara, ero cOOpke u NOAr0OTOBKE K CTapTy,
JOJDKHBI OyAyT MNpOJOIDKATENSIMU TpaJulUi pa3pabOTKU COBPEMEHHBIX MaJbIX
CIYTHHUKOB, 001anasi riiyOOKMMH 3HAaHUSIMU W YMEHUSMU B O0JIACTHU CHCTEMHOIO
IPOEKTUPOBAHUSA, JJIEKTPOHUKH, pa3pabOTKM M TECTUPOBAHMSI MPOTPaAMMHOIO
o0ecriedyeHnss, KOHCTPYKTOPCKMX pa3pabOTOK, 4YTOOBl ONEpPATHUBHO pellaTh
KOHKPETHBIE 33Ja4d aJaNnTaluy IOJIE3HOM HArpy3Ku, KOMIIOHOBKH, IPOYHOCTH,
TEIUIOBOTO M 3HeprodajaHca, a TaKXe YMETb CIpPaBIATbCS C HEOXKHUJIAHHBIMU
npo0iemMamMu, KOTOpble HEM30€KHO BOZHUKAIOT MPU pabOTE CO CIOKHOM TEXHUKOM.

Becp pyTrHHBIN npoLiecc co3aaHus CIIyTHUKA CYIIECTBYET B TAKOW UIEOJIOTHH:
3TO BBIOOpP MOJIE3HOM HArpy3KH, a TaKK€ KOMIIOHEHT M3 CTaHJapTHOIro Habopa s
oOecrieueHus ee pabOThI O 33JJaHHOM Mporpamme, COOPKHU CIyTHUKA U3 KOMITOHEHT,
€ro KOMIUIEKCHBIX HUCIBITAHUN — (YHKIIMOHAIbHBIX, MEXaHUUECKUX - aJlalTally Ha
HOCUTEIb M 3allyCKa U JKCIuryaTtanuuu. IMEHHO 111 AE€MOHCTpauuu BO3MOKHOCTEU
ATUX MPOLECCOB, IMOMYJSIPU3ALMU JaHHOW KOHILENIMU CO3JaHUs CIIyTHHUKOB, U

npcaHasHa4CHbl COPCBHOBAHNUA KOMIICTCHIIMH NHKCHCPA KOCMHUYCCKUX CUCTCM.

Teopernueckue 3HAHUS.
TeopeTndeckue 3HaHUSI HECOOXOAUMBI, HO OHU HE ITOJBEPralOTCs IBHOM IMPOBEPKE.
e MeEXaHHKa KOCMHYECKOI'0 MoJjeTa
® JIMHAMHKA BpPAICHUS TBEPAOTO Tela
e MpuKiIaaHAs HeOeCHAss MEXaHUKa
® ACHUMNTOTHYECKHE METOJbI HEJIMHECHHON MEXaHUKHU
® TEOpPUSi TMPOCKOMUYECKUX CUCTEM

® DJICKTPOMCEXAHUYICCKHUC yCTpOﬁCTBa ABTOMAaTUKHU
______________________________________________________________________________________________________|
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OCHOBBI pacdy€Tta M MOJACIUPOBAHHA TCIINIOBBIX PCKHUMOB KOCMHYCCKHX

anmnapaToB
OKOJIO3EMHAsi KOCMUYECKas cpea

nporpammupoBanue Ha C/C++, Python

TBEPIOTEIBHOE MOJACTHpPOBaHUEe B mporpaMmHoM kominiekce SolidWorks, 3D

Kommac u np.

OCHOBBI paboThI ¢ 3D nmpunTepamu

OCHOBBI Pa0OTHI C CTAHKAMH JIA3€PHOM pe3KU

cucteMHoe nporpammupoBanue B OC peanbHOro BpeMEHU
OCHOBBI PaJIMOCBSI3U

METO/IbI CBSI3U U ITPOTOKOJIBI TIEpeAauy TaHHBIX

aAKTUBHBIC U TTACCUBHBIE CUCTEMBI OPUEHTAIIUHN U CTAOUITU3AIINH
COBPEMEHHBIE MTOCJIeI0BATEIbHbIE MHTEP(DENCHI U IIUHBI JAHHBIX
CTaTUCTHYECKasi 00paboTKa N3MepeHui

UJEHTU(PUKAIUS CUCTEM

OCHOBBI UCTIBITAHUN KOCMUYECKOU TEXHUKU

OOPTOBBIC KOMILUIEKCHI YIPABJICHUSI KOCMUYECKUMU armapaTaMmu
MPOCKTUPOBAHNUE MPOTPAMMHOTO 00€CTICUCHUS

AIEKTPOCTATUKA U JIIEKTPOMArHUTHAs COBMECTUMOCTD

MOJIETM CTOMMOCTH pa3pabO0TKH KOCMHUYECKUX CUCTEM
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® DHKOHOMHKA KOCMHYECKOU JIEeATeTLHOCTH
IlepeyeHb OCHOBHBIX ONEPalMii KOMIICTEHIUM !
Te3ucHO mepeurciIvuM 3TH ONepalvu (PACKPBITHL OyAYT JabIIe):
- Pa3paboTka 1 MMHUTAIIHOHHOE MO/IeJIMPOBAHNE OOPTOBBLIX CHCTEM CIIyTHUKA
e BBIOOp OOPTOBBIX MPUOOPOB U CHUCTEM,
o COXpaHATh pe3yibTaThl padoTel B CAIIP B popmate *.dwg, *.dxf, *.dgn, *.stl
JUTsl paboThI HA CTaHKax JiazepHoU pe3ku u 3D neyatu
® BBIOOP IIUKIOTPAMMBI pa0OThI PEXKMMOB OPUEHTAIUH,
e HacTpoiika ko3(duireHToB ycuieHus PD-perynaropa cucTeMbl MaxOBUYHOMN
cTaOMIN3allNH,
® pacuer sHeprobananca Ha 6opry,
e BbIOOp THNA (OTOIIEMEHTOB,
e BEIOOp THIIA AKKYMYJISTOPOB,
® pacuer IUIONIAIM MaHenei conHeunbix 6arapeit (Ch),
e pacuer TpebyeMoi EMKOCTH aKKyMYJSITOpHBIX Oatapeit (Ab),

® TIPOBEPOYHBINA pacyeT dHeprodantanca Ha 0opry,

¢ OIOCHKA CTOMMOCTH IIPOCKTA.

- KomnonoBka cnyrHuka B 3D

e pab6ora B CAIIP SolidWorks (SW), 6a3oBbie yMeHusi pabOThl C JETAISIMU U
cOOpKaMH, IMTOHSATHS IIEHTPAa MAaCC U MOMEHTA MHEPIIMH U MPUHITATIOB JEHCTBUN
JUISL UX TIPUBEACHUS K TpeOyeMbIM 3HAYCHHSIM, BIAJCHUE WHCTPYMCHTAMH
sKcrpecc aHanm3a coopok B SW (Hanmpumep, mpoBepka WHTEpHEPEHITHH, HIH
IIPOCTPAHCTBEHHBIX NepecedeHuil, mnpudopoB),

® yMEHHUE TMOATOTABIMBATH pallMOHAIBHBIE pacu€THeie 3D-monmenu wu3meNUH,
BIIaJICHUE OOIMMHU TIOHSATHSAMHU 00 SPrOHOMHKE MPU COOPKE U IKCIUTyaTalluu
U3JICTIHS,

® yMEHUE BBIMIOJIHATH COOPOYHBIC U MOHTAKHBIE YEPTEKH U CTICIIUPUKAIINH;
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HaIlMCaHUE YETKUX UHCTPYKLIUNA COOPKHU;

- Pa3paborka 6oprosoro 11O

IPOEKTUPOBAHUE APXUTEKTYpPhl OOPTOBON MH(GOPMALITMOHHOMN CETH.

Ha OCHOBE Ia0JOHOB Koja, peamu3anusi TpeOyeMoro (QyHKIMOHAIa W
JITOPUTMOB 0€3 MPUBS3KH K anmnapaTHOW YacTH, C UCTIOIB30BAHUEM OTKPBITHIX
oubmotek n komrussitopoB Ha C/C++, Python.

caMOCTOsITeNIbHAsl pa3pabOTKa BBICOKOYPOBHEBBIX IPOTOKOJIIOB OOMEHa,
UCIIOJIb30BaHUE OTKPBITHIX BBICOKOYPOBHEBBIX ITPOTOKOJIOB HH(POPMALIMOHHOTO
oOMeHa.

paboTa B cpezie pa3paborku Notepad++.

yreHue pazpadorunkoM 110 npuHIUNNATBHBIX AIEKTPUUECKUX CXEM;
UCIOJIb30BaHUE UHTEpHpeTupyomero s3pika Python u C/C++.

Opranuzanus TeCTUpOBaHMs pa3padboTaHHOro BcTpoeHHoro I10.

- Pa3pabGoTka, U3roToBjIeHUE, MPOBEPKA OOPTOBOI KadeIbHOI ceTH

naika pa3beMOB, KI'YTOBKA KaOeJeu.

KOHTPOJIb [IEJIOCTHOCTH MTPOBOJKH, onpeenenne napamerpon R-C-L.
pe3epBUpPOBaHNE JIMHUN, KOHTPOJIb HAJC)KHOCTH MMalKH, BBIOOP THITA TPOBOIKU
U U30JISLUY.

KOHTPOJIb COTMPOTHUBIICHUSI M30JISALIMU, Macca MPOBOJKH, HaJHYWe 3aIIUTHI OT

K3.

HaJIMYUC 3KPAHUPOBAHMA. KOHHCHHH}I 3a3CMJICHU, I'aJIbBAHUYCCKAsA Pa3BA3Ka.

- ABTOHOMHBIC HCHBITAHUA OOPTOBBLIX MNPHOOPOB CHCTEM YIPABJICHUSA,

OpHMECHTAlIMA H CTaﬁl’IJII/I?.aIIHH

BBIIIOJIHCHUC IIPpOIrpaMMbl M MCTOIHMKA HCIIbITAaHUN OTACJIbHBIX HpI/I60pOB

(TIMU).
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- KannOpoBka 1 I0CTHPOBKA JATYMKOB OPUEHTAIIUN

UCI0JIb30BaHuE uMuTaTopa CosHIA AJI UCIIBITAHUN COJTHEYHOTO 1aTYUKa,
UCITOJIb30BAaHUE UMUTATOPAa MarHUTHOT'O MOJIS AJI1 MATHUTOMETPA,
MCII0JIb30BAaHUE TTIOBOPOTHOTO CTOJA JIJISl AATUMKA YTIIOBOM CKOPOCTH;
cTaTUCTHYecKasi 00paboTKa pe3yIbTaTOB U3MEPEHU;

KOHTPOJIb MOJIEH 3peHHs MPUOOPOB;

KOHTPOJIb TapaMETPOB COOCTBEHHOW HAMATHUYEHHOCTH CITyTHHUKA;

- COopka KOCMHYECKOro anmnapara

YMEHUE YUTATh COOPOUHBIEC YEPTEKH, JINEKTPUUECKUE CXEMBI, CIEIU(PUKALUU U
IIEPEYHU DJIIEMEHTOB;

COO0JII0/IEHNE TIOCTIEI0BATENBHOCTH COOPKH;

pa3paboTKka W M3TOTOBJIEHHE CIELUAIbHOW OCHACTKH, YMEHHUE IOJIb30BaThCS
UHCTPYMEHTOM, (PUKCATOpPaMHu, JJAKAMH; KyJIbTypa MIPOU3BOACTBA, (PaKTHyecKas
MpoKiIaika KabembHON CeTH, COOTBETCTBUE (PaKTUUECKOW KOHCTpyKumu 3D-
MOJEIIN;

3HAHHME BEJTMYMH 3aTSDKKU KPEreka U TUIIOB MPUMEHSIEMOT0 HHCTPYMEHTa JIsl
BBITIOJTHEHUS ~ TUIOBBIX  OMEpaluii;  BBIMOJHEHHUS  TPaBWI  TEXHHUKU
0e3011acHOCTH;

yMeHuEe OBICTPO W PALMOHAIBHO YCTPAHATh HEMCHPABHOCTU U 3aMEHSTH
BBIIIE/IIINE U3 CTPOs OJTOKU U IPUOOPBIL;

3HaTh OOIIME MPUHIUIBI W TpaBujia pabOThl B YHUCTHIX TTOMEIICHUSX;

pazpabdotka [IMU annapara;

- KommiekcHble pyHKIMOHAIBHbIE UCTIbITaHUA KA

aBTOHOMHBIE UCIIBITAHUS MPUOOPOB B COCTaBe CIyTHUKA corsacHo [IMU;

nposenenue [IMU anmapara;
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¢ KOHTPOJIb pa60TBI AaTduKa OTACJICHUA OCHOBHBIX PCKMMOB pa6OTBI CIIYTHHKA,

- KommiiekcHble HCIBITAHUS OOPTOBBIX CHCTEM OPUEHTAIMU U CTA0OMIIU3ANH
e ajanTainus anmnapara Ha a3pOJIMHAMHUYECKHUH TTOJBEC;
® Cco3/aHUE HEOOXOIUMOM OCHACTKHU;
® KOHTPOJIb pabOThl peXKUMa CHUCTEMbl OPHUEHTAIMU, HEOOXOJIMMOIo JUIs
BBITOJIHEHUS CITyTHUKOM 1IE€JIEBOM 3a/1a4H;
e 00paboTka pe3yiabTaToB u3MepeHuid, cpasHenune TouHoct COC ¢ He3aBUCUMOT

CHUCTEMOU KOHTPOJISA;

- O0cayxuBanue KA Ha myckoBoii 0a3e

® yYMEHHE YUTaTh U BHIIOJIHATH TPEOOBaHUS KOPPEKTHBIX COOPOUHBIX UEpTEKEH,
AIIEKTPUYECKUX CXEM, CHEIU(PUKALUN, IEPEYHH IEMEHTOB U UHCTPYKLHHU IO
AKCIUTyaTaluu U COOPKE;

® BBINOJIHEHUS MTPaBUJI TEXHUKHU 0€30M1aCHOCTH MpU paboTe Ha IIyCKOBOM 0ase;

® YyMeHHE OBICTPO U PALMOHAIBHO YCTPAHATh HEHUCIPABHOCTU M 3aMEHSTbH
BBIIIE/IIINE U3 CTPOS OJIOKHU U TPUOOPHI, HE Tpedyromiue moaHou pazdopku KA;

® 3HaThb OOUIME MNPUHLMIBI W TpaBWia padOThl B YUCTHIX MOMEIICHHSAX Ha
MyCKOBO# 6asze;

® yMETh MPOBEPATH PAOOTOCIOCOOHOCTH OCHOBHBIX Iieneil u 010koB KA uyepes

OTJIaJIOYHBIC Pa3bEMBI B COOTBETCTBUU C MHCTPYKIIUEH;

- Ananranus KA Ha pakeTry-HOCHTE/Ib
® yYMEHHE YMTaTh U BHITIOJHATH TPEOOBAHUS KOPPEKTHBIX HHCTPYKIIUU;
® BBHITIOJIHCHHE MMPABWII TEXHUKU O€30MaCHOCTHU NP pabOTe Ha MMyCKOBOM 0a3e;
e 3HaHHE OOIMMX MPHUHIIUIIOB M IIPaBWJI pabOThl B YHCTHIX TOMEIICHUAX Ha

yCKOBOM 0a3e;
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® yMeTh MPOBEPITh PabOTOCIMOCOOHOCTh OCHOBHBIE Ilemu U Omoku KA wyepes
OTJIa/I04YHbIE Pa3bEMbl B COOTBETCTBUU C MHCTPYKLMEW INOCIE YCTAHOBKH Ha
ajanrep;

® JCHOJIHEHUE YETKUX UHCTPYKLIMU NPEICTAPTOBON MOATOTOBKHU

1.2. BA’JKHOCTb U 3BHAYEHUE HACTOALWEI'O JOKYMEHTA

JIOKYMEHT COACPKHT MH(DOPMAIIMIO O CTaHAapTaX, KOTOPhIE MPEAbIBISIOTCS
YY4aCTHHKAM JUISI BO3MOXKHOCTH YYacCTHsl B COPEBHOBAHHSX, a TAKKE MPUHIIHUIIBI,
METOABI U TPOLEAYPHI, KOTOPbIE PEryIupyioT copeBHoBanus. Ilpu stom WSR
npusHaér apropckoe npaso WorldSkills International (WSI). WSR rtakke npusHaér
npaBa MHTEJUIEKTYaIbHON co0cTBeHHOCTH WSI B OTHOIIICHMH IPUHITUIIOB, METO/IOB U
HPOLICAYP OLCHKH.

KaipIit SKCrepT ¥ y4aCTHHK JTOJDKEH 3HATh U TIOHUMATh JaHHOe TeXHUuUeckoe

OITMCaHUuC.

1.3. ACCOHUUPOBAHHBIE JOKYMEHTbI

[Tockonbky nanHOe TexXHHUYECKOE OMHCAaHWE COJAEPIKUT JIUIIb HMHOOPMAIIHIO,
OTHOCSIIIYIOCSL K COOTBETCTBYIOIIEH MNpOo(EeCCHOHAIBLHOM KOMIIETEHIIMU, €ro

HCO6XOI[HMO HCIIOJIB30BATh COBMCCTHO CO CIICAYIOIIUMU JOKYMCHTAMM!

° WSR, PernameHT npoBeeHUs 4eMIIMOHATA;

o WSR, onnaitH-pecypchl, yKa3aHHbIE B JaHHOM JOKYMEHTE.

o WSR, nonanTuka 1 HOpMAaTUBHBIE MOJIOKEHUS

o WHucTpyKuna 1O OXpaHe Tpylda U TeXHUKE Oe30MacHOCTU IO
KOMIIETEHIIUH

Copyright © Coro3 «Bopuackumic Poccusi» (Ha3BaHUE KOMIIETEHIINH) 11
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2. CHEHUDPUKALIUA CTAHIAPTA WORLDSKILLS (WSSS)

2.1. OBLIUE CBEJAEHUSA O CIIEHU®UKAIIUU CTAHOAPTOB
WORLDSKILLS (WSSS)

WSSS omnpenensier 3HaHue, MOHUMAHUE U KOHKPETHBIE KOMITETEHITHH, KOTOPBIE
JeXaT B OCHOBE JIYUYIIMX MEKIYHAPOJHBIX TPAKTHK TEXHUYECKOTO M
po(heCCHOHANTLHOTO ypPOBHS BBIMOJHEHUsS pPaboThl. OHa JODKHA OTpakaTh
KOJUICKTUBHOE OOIllee TMOHWMAaHHWE TOTO, YTO COOTBETCTBYIOIAs padouas
CHEIUATbHOCTD UK TIpodeccus MpeCTaBIseT A MPOMBIIIIICHHOCTH U OM3Heca.

llenpr0 cOpeBHOBaHUS MO KOMIIETCHIIMM SIBJISETCS JIEMOHCTpAIMS JIyYIIUX
MEXIYHAPOJHBIX MPAKTHK, Kak omrcaHo B WSSS u B ToO# cTeneHu, B KOTOPOH OHH
MOTYT OBITh peasin3oBaHbl. Takum oOpazom, WSSS sBisieTcss pyKOBOACTBOM IIO
HEO0O0XOIMMOMY O0YUYEHHIO U TTOATOTOBKE /JIsi COPEBHOBAHUM 110 KOMIIETEHITUU.

B copeBHOBaHWAX TI0O KOMIETEHIIMM TIPOBEPKA 3HAHUH W TIOHHUMaHHS
OCYUIIECTBJISIETCS. TTOCPEJICTBOM OIEHKH BBIOJHEHUSI MPAKTUYECKOW pPabOTHI.
OTAeNBbHBIX TEOPETUUYECKUX TECTOB HA 3HAHKUE M IIOHMMAaHKE HE MTPEAYCMOTPEHO.

WSSS paznenena Ha 4eTKUe pa3jiesibl C HOMEpaMH U 3aroJIOBKaMH.

Kaxxmomy pasmeny HazHaueH MPOIEHT OTHOCHTEIIBHONW Ba)KHOCTH B pPaMKax
WSSS. Cymma BceX MPOIIEHTOB OTHOCUTEIIBHON BaKHOCTH cocTaBisieT 100.

B cxeme BbIcTaBIIeHUS OIICHOK U KOHKYPCHOM 3aJIaHUH OIICHUBAIOTCS TOJIBKO TE
KOMITETCHIIUHA, KoTopble wu3nokeHbl B WSSS. OHm nmomkebl oTpaxkaTh WSSS
HACTOJILKO BCECTOPOHHE, HACKOJIbKO JOIMYCKAaIT OTPAaHWYEHUS COPEBHOBAHUSA TIO
KOMITETEHIINH.

CxeMa BBICTABIICHHUS OIIGHOK M KOHKYpPCHOE 3aJaHWe OyAyT OTpaXkaTh
pacrpenercHue oneHok B pamkax WSSS B MakchManabHO BO3MOXKHOHM CTEIICHHU.
Jlommyckatorcst konebaHus B peaenax 5% mpu yCIIoBUH, YTO OHU HE UCKA3sST BECOBBIC

ko3 puieHTsl, 3a1annbie yciaoBusimMu WSSS.
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Pazgen BaxnocTh
(%)
1 \ Opranuzanus padoTbl M YPaBjeHne MPOLeccoM 18
CHGHI/IaJII/ICT JOJDKCH 3HATh U IIOHUMATh.
® aApXUTEKTYpy OOPTOBOTO MPOrPaMMHOI0 00ECIIEUeHHUS, CpeLy
pa3paboTKH, criocoObl COOPKH, TPOLTUBKH, OTIAJAKH OOPTOBOTO
MPOrPaMMHOTO O00ECTICUEHUST;
®  QJIrOpPUTM KOMIIOHOBKHM PEAJIbHOIO CIyTHUKA B 3D, a Takxke
KOMITOHOBKH (DYHKITHOHAJILHOTO MaKeTa, C TOUYKH 3pSHHS PabOThI
OOPTOBBIX CUCTEM W MPOBEICHUS UCTIBITAHUI HA adPOAMHAMHYECKOM
HIOJIBECE;
® [IPUHIUN pacyeTa: KodQPHUIMEeHTOB yrpasieHus PD-perynsatopa;
paboThl MATHUTHOM CHCTEMBI CTAOMIIN3AIINY; OIICHKHU CTOUMOCTHU
CIyTHUKA,
® [PUHIUIIBI TOCTPOCHUS YEPTEIKEH, pACTMHOBOK, TEXHOJIOTUU
BBITIOJTHEHU S TalKK, 00)KUMKH;
e pUHIUN pabOTHI COIHEYHBIX OaTapei;
MaTepUaIoBeIcHUE, COIIPOTUBICHHE MAaTEPHUAJIOB, AIEKTPOCTATUKY U
AJIEKTPOMATHUTHYIO COBMECTHUMOCTb;
OpUHIUIB paboThl ¢ Arduino;
MPUHLIMIIBI pa0OTHI ¢ MAKETHOM W/WUITH MeYaTHOW TIaTaMu;
oO0111e MPUHIUIBI U MPaBUiia padOThl B YUCTHIX MOMEIICHUSX;
TpeOOBaHUS TEXHUKHU O€30MaCHOCTH MPH BBIMOJIHEHUU PadoT;
MIPUHIIHITEI IIPOTYKTUBHOU pabOThI B KOMaH/IC,
MIPUHITAITE] YCTPAHEHUS PACIIPOCTPAHCHHBIX MTPOOJIEM TTPOTPAMMHBIX
MIPUIIOKEHUH;
® MPUHIUNBI U yCIoBUA paboTsl Ha 3D-puHTEpe U cTaHKe JTa3epHOI
pe3Ku;
® BAXHOCTH TIIATEILHOTO TECTUPOBAHUS PEIICHUS;
e MHAMUKY BpaIllCeHUS TBEPIOro Telld, OCOOCHHOCTH OKOJIO3EMHOM
KOCMUYECKOW CpejIbl, aKTUBHBIC U IMACCUBHBIC CUCTEMBI OPHCHTAIINN
U CTaOWIN3aIuy;
UIEHTU(UKAITUIO CUCTEM;
OCHOBBI HCTIBITAHUM KOCMUYECKON TEXHUKH;
MOJIETIH CTOMMOCTH Pa3pabOTKH KOCMUYECKUX CHUCTEM;
9KOHOMHKY KOCMUYECKON JesITeIbHOCTH;
® BAXHOCTH IOKYMEHTUPOBAHHSI HCTILITAHUA.
Crienuanuct qOMKEeH YMETh:
® DPACCUMTHIBATH KOJMYECTBO CEAHCOB CHEMKH W CEaHCOB CBSI3U C
ucnonszoBanueM [10;

® COCTaBIJIATH U OLEHUBATH IIUKIOTPAMMYy pabOThI CIyTHUKA Ha opOuTe
C YYETOM MOJIYYEHHBIX UCXOJHBIX JAHHBIX;

®  pacCUUTHIBATh LIUKJIOIPaMMYy pabOThl CUCTEMBbI SHEPTONMUTAHUS;

® YyuTaTh COOPOYHBIE YEPTEKHU, INEKTPUUECKUE CXEMBI, CTIeIU(DUKAITIH
U TIEPEYHH 3JIEMEHTOB;

e paspabarbiBaTh MPOEKT OOPTOBOI KaOENBHOW CETH M M3TOTaBIMBATH
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ee;

® [IPOU3BOJAUTH PACUETHI PACKPBITHS U IOBOPOTA COTHEUHBIX OaTapeii;

® COCTaBJIATH CXEMbI PA0OTHI 2JIEMEHTOB KOCMUYECKOTO aIiapara;

® OIEHUBaTh MapaMeTpbl AaKKyMYJSTOpHOM Oarapew, pa3Mmepsl
COJIHEUHBIX OaTapei;

e paspabareiBaTh 3D-mMonens (QYHKIMOHAIBHOTO MaKeTa CIyTHHKA-
KOHCTPYKTOpA,;

e coxpaHnsTh pe3ynbratsl pabotsl B CAIIP B dopmare *. dwg, *.dxf,
*stl s paboTel Ha cTaHKax ja3epHOi pe3ku u 3D neuarw;

e pabotath Ha 3D-npuHTEpE U 3a CTAHKOM IS JIa3epHOM PE3KH;

®  BBINOJHATH UMUTAIIMOHHBIE MOJICIMPOBAHUE BUKEHHS CITyTHUKA I10
opoure;

® MpOU3BOAUTH COOpPKY CHYTHHKAa cOrJacHO paspaboranHoit 3D-
MO/JIeH;

®  BBINOJHATH COOPOYHBIE U MOHTAXHBIC YEPTEIKU U CHEIHPUKAIIUY;

® [0JH30BAThCSI HHCTPYMEHTOM, (DUKCATOpaMU, JIaKaMH;

® pacCUMTHIBaTh  OIEHKY CTOMMOCTH  CO3/IaHHS  HACTOSIIETO
MUKpPOCIIYTHHKAa C  (YHKIHMOHAIbHBIMU  XapaKTEPUCTUKAMH,

AQHAJIOTMYHBIMU TPEOYyEMBbIM B IIPOEKTE.

2 | KoMMyHUKATHBHBIE CIIOCOOHOCTH M HABBIKHU

MEXKJINYHOCTHOIO 00IIeHUA

CHeI_II/IaJ'II/ICT JOJI?KCH 3HATh U ITIOHUMATh.

® BaXHOCTH YCTAHOBJIICHHS U TIOJICP’KaHHs YBEPEHHOCTH U JIOBEPUS
CO CTOPOHBI 3aKa3UNKa;

e Ha3zHayeHHue, TPeOOBaHUS U BAXKHOCTh CMEXHBIX poQeccui;

® 3HaYCHHWE MOCTPOCHUS M MOIICPKKH MPOIYKTUBHBIX pabounx
OTHOIIICHU;

e MeTozb! 3(pPeKTUBHOM pabOThI B KOMaH/IE;

® BaXHOCTb ONEPATUBHOTO Pa3pelIeHUs] HeIOTIOHUMaHUs 1
KOH(IMKTHBIX CUTYaIHii;

® TEXHUYECKHUHU SA3BIK, CBI3aHHBIM C KOMIICTCHIINCH;

®  [[eJIM M METOJIbI CO3/IaHMs, BEICHNUS U MPEICTABICHHUS OTUYETOB.

CrnenuanucT JOJKEH YMETh:

e 00IIAaTHCS C MOMOIIBIO YCTHBIX, MUCbMEHHBIX U 3JIEKTPOHHBIX
CPEeACTB Jisl 00ecTieYeHUs ICHOCTH U 3(PPEKTUBHOCTH;

e [IOHUMAaTh TPEOOBAHUS 3aKa3yMKa U 00ECTIeYNBATh PeaTH3aIUI0 €ro
OXKHJaHHUH;

® pEryisipHO coOOIIaTh KOJUIETaM HOBEUIITYIO HH(OPMAIIHIO O
TJIaHUPYEMBIX

e paboTax M0 TEXHUYECKOMY OOCITYy>KHUBaHHIO U 00CYX1aTh I'pauKH,
9TOOBI CBECTH K

® MHUHHUMYMY OTPUIATEJILHOE BIHUSHHUE HAa IPOU3BOAUTEIBLHOCTD TPYAQ;

® TI03WTHUBHO U KOHCTPYKTHBHO pearupoBaTh Ha OT3BIBHI O
coOCTBEeHHOM paboTe;

® OpraHU30BBIBATH MPOIIECC OOIICHHSI BHYTPU KOMaH/bl U IPUHUMATh
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pelIeHus M0 TOCTUKEHUU PEILICHUS BOTIPOCOB;
® YUTaTh, UHTEPIPETUPOBATH U U3BJICKATh TEXHUUECKHUE JaHHBIC U
JIPYTYI0 He0OX0IMMYI0 HHPOPMAIIUIO U3 JOKYMEHTALIUH.

3 \ IIpoBeneHue ucnbITAHUSI OOPTOBBIX CHCTEM CIIYTHHKA 25

CHGHI/IaJII/ICT JOJI?KCH 3HAaTh U IIOHUMATh.

e DJIEKTPOMEXaHUUYECKHUE YCTPOWCTBA aBTOMATHUKH;

e TEOPUH THUPOCKOIMYECKUX CHCTEM, CHCTEM YIOPABICHUA W
YCTOMYMBOCTH JIBUKEHUS;

e  CHJIOBYIO JIEKTPOHHUKY U IEKTPOIPUBOIBL;

e MEXaHUKY KOCMHUYECKOTO I0JIeTa, IPUKIIaIHYyI0 HEOECHYIO MEXaHHUKY,
ACUMIITOTUYECKUE METO/bI HEIMHENHOW MEXaHUKH;

e OCHOBBI PAIMOCBS3U, METOBI CBSA3H U IIPOTOKOJIBI IEPEJAUYH JaHHBIX;

e  CTAaTUCTHYECKYIO 00pabOTKY M3MEPEHUIA.

CnennanucT JOJKEH YMETh:
L] BBIIIOJIHATE ITOIIArOBOC TCCTHUPOBAHHEC BCCX 60pTOBBIX HpI/I60pOB B
COCTaBC MAaKCTa, UCIIOJIb3YsI pa3pa60TaHHoe UM «CTCHAOBOC» HO

e TECTUPOBAaTh «HA CTOJE» IO 3aJOKEHHOW MPOrpaMMHUCTOM
UKIIOTpaMMe paboTHI;

e MpPOIIMBATH HA OOPT Bce KOI(PPHUIMEHTHI yIIpaBiieHUs, BELIOpaHHBIC B
IIPOLIECCE YUCIEHHOTI'O MOJIEITMPOBAHUS;

e COCTaBIATH OJIOK-cxembl paboTel OoproBoro I1O, peanuzyromiero
UKIOTpaMMy paboTbl BO BpeMs KOMIUIEKCHBIX HCIBITAHUN
KOCMHUYECKOI'0 anmnapara;

e MPOBEpPATh OAJTAHCHPOBKY MAKETa CIIYTHHKA Ha a3pOIO/IBECE;

e BKIIOYATh MAarHUTHOE TIOJIe, TMPOBEPITH PabOTOCIIOCOOHOCTH
MarHMTHOM cUCTeMBI IeMI(pUPOBAHUS YTIIOBOM CKOPOCTH;

e KOHTPOJHUPOBATH IMPABHIBHOCTh PEAKIUU CHCTEMBl YIPABICHUS Ha
HCTOYHUK CBETA;

e TPOBEPATH  TPABWIBHOCTH  Pa0OTBI  CHCTEMBI  OIPEIEICHUS
OpPHUEHTAIUH CITyTHHKA 10 TPEM OCSIM IO NMOKa3aHUSIM MarHUTOMETpa
U COJIHEYHOTO JIaTUUKa;

e MPOBEPATH BO3MOXKHOCTh  pa3BOpOTAa MakeTa B  3aJaHHOM
HalpaBJIEHUH C UCIOJIb30BAHNEM MaXOBHUKOB U TOUHOCTD yJI€pyKaHHS
1[EJIN TIocIie OTPabOTKH TPeOyeMoro pa3BopoTa;

e HaTaXMUBaTh pabOTy OOpPTOBOM CHCTEMBI  YIIpaBJIEHUSA IO
pa3paboTaHHOW IUKJIOTPAMME;

e  OTCJIEKHUBATh KaYECTBO N300paKEHMUSI, TOJTyUEHHOTO C KAMEPBHI.

4 | Pa3zpaGoTKa NpOrpaMMHBIX peLIeHHii 24

CHeHI/IaHI/ICT JOJI’KCH 3HAaTh U ITIOHUMATh.
®  OCHOBBI IIPOCKTUPOBAHUS, MOJICITUPOBAHUS U TIPOrPAMMHUPOBAHUS Ha
C/C++, Python
® BAKHOCTHh PACCMOTPEHUS BCEX BO3MOXHBIX BAPHAHTOB M BHIOOPA
JIY4IIIEeTO PEIICHHUS JIJIsl BBIMOTHEHUS CITYTHUKOM MTOCTABICHHBIX
3ajay;
e (yHKIMOHATbHBIC BO3MOXKHOCTH si3bika C/C++, Python
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OOIICTTPUHATHIC JIYUIINE TPAKTUKY PU HAIMCAHUU KOJA.

5 |

CHGHI/IaJ'II/ICT JOJIDKCH YMCTh!

COCTaBJIATh, KOMIIMJIUPOBATh, 3arpy’KaTh, TECTUPOBATH KOJI HA A3bIKE
C/C++, Python u ycTpaHsTh OIIMOKK B HEM B COOTBETCTBUU C
TEXHUYECKUMU YCIOBUSIMH;

COCTaBJIATh (DYHKILIMU JJIs pEILIEHUs ONPEAETICHHOM 3a1auu;
IPOBOJIUTH ABTOHOMHBIE TECTUPOBAHUS OJIOKOB CITyTHHKA;
HacTpauBaTh OOPTOBBIC AITOPUTMBI OPUEHTALIMH U CTAOMIIN3ALIH;
KOHTPOJIMPOBATh: IPAaBUIBHOCTh YCTAHOBKH JAaTYUKOB OPUEHTALIUU U
UCTIOJIHUTENIbHBIX 3JIEMEHTOB; aJIeKBaTHOCTb, IIPAaBUIIBHOCTh
PasMEpPHOCTH €UHMIL, ¥ IPABUIBHOCTh U3MEPEHUH 1aTUMKA yIIIOBOH
CKOpPOCTH M MAarHUTOMETPA; a/IeKBaATHOCTh PabOTHI
3JIEKTPOMArHUTHBIX KAaTylIEeK OOPTOBOM MarHUTHOM CUCTEMBI
CTaOMIIN3aLNH; aJIeKBaTHOCTb, YIIPABISIEMOCTh JIBUTATEIIsI-MaXOBUKa;
oIpesieNATh COOCTBEHHOE MarHUTHOE I10JI€ arnmapara 1
HOTEHIMAJIbHbIE UICTOYHUKU MarHUTHOTO MOJISt BHYTPH HETO;
BHOCHTBH COOTBETCTBYIOIIHE NONPaBKu B OopToBoe [10 m3mepenwmii
OOpPTOBOr0 MarHUTOMETPA;

BaXHOCTb TOYHOI'O ¥ CUCTEMAaTUYECKOT0 KOHTPOJIS U aHAINU3a
BBINOJIHEHHBIX 33]1au.

Pemienue npo6.ieM, HHHOBALIMU M KPEATHBHOCTh
CnenuanucT JOJKEH 3HaTh U MIOHUMATh!

o0I1IKe THITBI TPOOJIEM, KOTOPBIE MOTYT BOZHUKHYTh B X0Ji¢ pab0o4ero
nporiecca;

TEH/ICHIIH W HaIPaBJICHUS Pa3BUTHsI B OTPACIIH, BKJIFOUasi HOBbIC
MaTepHalIbl, METOJIbI U TEXHOJIOTHH.

17

6

CrnennanucT JOJKEH YMETh:

coOuparh U aHAIU3UPOBATh UH(POPMAIIHIO;

OBICTPO BBISIBIIATH M IOHUMATh MPOOJIEMBI U CAMOCTOSITEIBHO
pelaTh ux;

pa3pabarbIBaTh aJIbTEPHATUBHBIE PEIICHUs, BEIOUpaTh Hanbosee
MOIXOAIINM BapUaHT U IPUHUMATh HEOOXOIMMOE PEIIECHNUE;
MCII0JIb30BaTh NOTEHIINAJI HOBBIX TEXHOJIOTH;

HPOSIBJIATH HACTOMYUBOCTB MPH PEIIEHUH CIO0XKHBIX TPOoOIIeM;
MCII0JIb30BaTh BO3MOKHOCTH 110 pealn3aliy UJIeH, HallpaBJICHHbIX
Ha yJIy4llIeHHe KOHEYHOT'O MPOJYKTa U MOBBIIIEHUE OOLIET0 YPOBHS
YJIOBJIETBOPEHHOCTH 3aKa34UKa;

JEMOHCTPUPOBATh JKEJIaHUE UCIIBITHIBATH HOBBIE METOBI U
BOCIPUHUMATh MIEPEMEHBI.

Odopmienue n Begenne nokymenranun. CoodJoaenne

KYJbTYPbI IPOU3BOJACTBA
CrernuaaucT J0JDKEH 3HaTh U MOHUMATh:

BaXHOCTH TIIATEIHHOTO JOKYMEHTUPOBAHUS pa3pabOTaHHbIX
pELIEHHUI;

HEOOXOIUMOCTD BHITIOTHEHUS TPEOOBAHUN TEXHUKH O0€30MaCHOCTH H
OXpaHbl TpyZaa.

CHGHI/IaJ'II/ICT JOJKCH YMCTh!

Copyright © Coro3 «Bopuackumic Poccusi» (Ha3BaHUE KOMIIETEHIINH)
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e 0hOpMIATH HEOOXOAMMYIO JOKYMEHTAI[MI0 B COOTBETCTBUH C
TpeOOBaHUSIMHU K HEH;

e JIEMOHCTPHPOBATH KYJIbTYPY IPOHU3BOJICTBA;

e MPAaBUJIBHO HCIIOJIb30BAaTh HHCTPYMEHT;

e HKOHOMHYHO PAacXO0BaTh PECYPCHI U MaTEPHAIHI;

e coOmonath TpeOOBAaHUS TEXHUKH OE30MACHOCTU TPHU BBIIOIHEHUH

BCEX BUJIOB PabOT.

| Beero 100

3. OHEHOYHASA CTPATEI'UsA U TEXHUYECKHUE
OCOBEHHOCTH OLIEHKH

3.1. OCHOBHBIE TPEBOBAHUS

Crparerusi ycTaHAaBIMBAeT MPUHIUIBI W METOMAbI, KOTOPBIM JOJKHBI
COOTBETCTBOBATH OlleHKa 1 HauucieHue 6amioB WSR.

DKkcmepTHas oleHKa JIeKUT B ocHoBe copeBHOBanuit WSR. Tlo atoit mpuunne
OHA SIBIIAETCS MPEAMETOM MOCTOSTHHOTO MPO(ECCHOHATIBHOTO COBEPIIICHCTBOBAHMS U
TIIATEIBPHOTO HCCIeA0oBaHUs. HaKOIJIEHHBI OMBIT B OIEHKE OYIET OMpeacisITh
OymyIee UCIob30BaHNE M HAITPABJICHUE Pa3BUTHS OCHOBHBIX HHCTPYMEHTOB OIIEHKH,
pUMEHsIEMbIX Ha copeBHOBaHUAX WSR: cxema BBICTABIICHHS OIICHKH, KOHKYPCHOE
3ajanue u uHdopmanronHas cucrema yuemnuonara (CIS).

Onenka Ha copeBHoBaHusix WSR momamaer B ofHy W3 JByX KaTeropuii:
U3MEpeHUe U cyaeickoe perieHue. Jns obenx kareropuid OIEHKU HCIIOIh30BaHUE
TOYHBIX JTAJIOHOB I CPAaBHCHHS, MO KOTOPBIM OIICHWUBACTCS Ka)IbI acIleKT,
SIBJISICTCSI CYIIIECTBEHHBIM JIJIsI TApAHTUU Ka4yeCTBa.

CxeMa BBICTABIICHHS OIIGHKHM JOJ/DKHAa COOTBETCTBOBATh IPOICHTHBIM
nokazatensiMm B WSSS. KonkypcHoe 3amaHue SBISIETCS CPEICTBOM OICHKU IS
COPEBHOBAaHMS TI0 KOMIICTCHIIMH, M OHO TaKXXe IOJDKHO cooTBeTcTBOoBaTh WSSS.

Nudopmarmonnas cucrema yemnuonara (CIS) obecneunmBaeT CBOEBPEMEHHYIO U
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TOYHYIO 3alUCh OIICHOK, YTO CIIOCOOCTBYET HAJJICKAIICH OpraHu3aIiu
COPEBHOBAHUM.

CxeMa BBICTABIICHHS OIEHKH B OOIIMX YepTax SBISCTCS OIMPEACIISIONTIM
daktopom s mporecca paszpabotku KonkypcHoro 3amanus. B mpouecce
nanbHeie pazpaborku CxemMa BbIcTaBIeHUs olleHKH U KoHKypcHOe 3aanue OyayT
pa3pabaThIBaThCS W Pa3BUBATHCSA MOCPEACTBOM HTEPATHBHOTO TIpoOIlecca IS TOTO,
4YTOOBl COBMECTHO ONTHUMHU3HUPOBATh B3auMMoOCBsi3M B pamkax WSSS u Crparteruu

OLICHKM. Onn MMPpCACTABIAIOTCA Ha YTBCPIKACHUC MeHeJ:pKepy KOMIICTCHIIM BMECCTC,

9TOOBI JEMOHCTPUPOBATH UX KauecTBO U cooTBeTcTBHUE WSSS.

4. CXEMA BBICTABJIEHUS OLNEHKHA

4.1. OBIIUE YKA3AHUSA

B nannOoM pasnene ommchiBaeTCsl poiib B MecTO CXeMBbl BBICTABIICHUS OLIEHKH,
IPOIIECC BBICTABIICHUS SKCIIEPTOM OIEHKH KOHKYPCAHTY 3a BHIMIOJTHEHHE KOHKYPCHOTO
3aJlaHus, a TAKXKe MPOIIeIyPhl U TpeOOBaHMUS K BHICTABJICHUIO OLICHKH.

Cxema BBICTABICHHMSI OIEHKM  SIBISIETCSI  OCHOBHBIM  HHCTPYMEHTOM
copeBHoBannii WSR, omnpenensisi coorBerctBue oneHkd KOHKypcHOTO 3amaHus u
WSSS. Ona npeana3nayeHa Jjisi pacrpeesieHus 0ajuioB M0 KaXA0My OILICHUBAEMOMY
aCTeKTY, KOTOPBIA MOKET OTHOCHTHCS TOJIBKO K 0HOMY Moayiro WSSS.

OTtpaxkast BecoBbie kod(pdurmentsl, ykazanubie B WSSS, cxema BbICTaBICHUS
OIICHOK yCTaHaBJIMBaeT mapameTpsl pas3padotkun KoukypcHoro 3aganus. B
3aBUCUMOCTH OT TIPUPOJLI HABBIKA U TPEOOBAHHI K €ro OICHHUBAHUIO MOXKET OBITH
MOJIE3HO H3HAauYaldbHO pa3paboraTh CxeMmy BBICTABICHHUS OLEHOK Oojiee eTallbHO,
9TOOBI OHA TTOCITYXHJIa PyKOBOJCTBOM K pa3paboTke KonkypcHoro 3ananus. B npyrom
ciydae paspabotrka KoHKypcHOTO 3aaHusi TOJDKHA OCHOBBIBATHCS Ha OOOOIIEHHOM
Cxeme BbIcTaBleHUsl oneHKU. JlanbHeimas pa3paborka KoHkypcHOro 3amanust

COIIPOBOKIAETCS pa3pabOTKON acIeKTOB OLCHKH.
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B paspene 2.1 yka3aH MakCHUMalbHO JOMYCTUMBIA IPOLIEHT OTKJIOHEHUS,
CxeMbl BbICTaBJICHMsI OLIEHKH KOHKYpCHOTO 3ajaHusi OT JIOJIEBBIX COOTHOIICHH,
npuBeAcHHBIX B CrienupuKauy CTaHIapTOB.

CxeMa BbIcTaBJIeHUS OLIeHKH U KOHKypCcHOE 3ajjaHue MOTryT pa3padaThiBaThCs
OJIHAM YEJIOBEKOM, TPYIIION KCIIEPTOB WM CTOPOHHUM pazpadoTurikoM. [TogpoOnas
1 oKoHuartesbHasi CxeMa BhICTaBlIeHUsI OIIeHKU U KOHKYpCHOE 3a/1aHne, JOJIKHBI ObITh
yTBEPKJIeHbI MeHeKepoOM KOMIIETEHIUH.

Kpome Toro, Bcem akcnepTam mpejjiaraetcsi IpeACcTaBiIsaTh CBOU MPEITI0KECHUS
no pazpabotke CxeM BbICTaBlIeHUS OLICHKM U KOHKYpCHBIX 3amaHuii Ha (popym
AKCHEPTOB JJI JAJbHEUIIIET0 UX pacCCMOTPEHHsI MeHeKepoM KOMIIETEHIUU.

Bo Bcex ciyuasx monHas v yTBepkaeHHass MeHepkepoM koMieTeHimn Cxema
BBICTaBJICHUSI OIEHKH JIOJDKHA OBITh BBEJCHA B HMH(POPMALMOHHYIO CHCTEMY
copeBHoBanuii (CIS) He MeHee yeM 3a JiBa JHS JI0 Hadalla COPEBHOBAHUM, C
UCIIOJIb30BAaHUEM  CTAHJAPTHOM  3JIeKTpoHHOW Tabmuubl CIS  wmm  gpyrux
COTJIaCOBaHHBIX CIOCO0O0B. [ JTaBHBIN IKCIEPT SBIAETCS OTBETCTBEHHBIM 3a JaHHBIN
nporecc.

4.2. KPUTEPUU OLUEHKH

OcHoBHbIE 3aroj0oBKM CXEMbl BBICTABJICHUSA OLEHKHU SBISIOTCS KPUTEPUSIMHU
OIICHKH. B HEKOTOPBIX COPEBHOBAHUSAX MO KOMIIETCHIIUU KPUTEPUU OLICHKH MOTYT
COBNaaaTh ¢ 3arojoBkamu pasznenoB B WSSS; B apyrux OHH MOTYT TOJIHOCTBIO
otinuatbes. Kak mpaBuiio, ObIBaET OT MSITH O AEBITH KPUTEPUEB OLEHKHU, IPU ITOM
KOJIMYECTBO KPUTEPHUEB OLIEHKH JTOJDKHO OBITh HE MeHee Tpéx. HezaBucumo ot Toro,
COBIIAJIAlOT JIM OHU C 3arojioBkaMu, Cxema BBICTABIICHHS OLICHKH JI0JKHA OTPAXKaTh
JIOJIEBBIE COOTHOIIEHUS, YkazaHHbie B WSSS.

Kpurepuu omeHku co3garoTcs JUIOM (TPYIION JUIl), pa3paldaThIBAIOIIIM
CxeMy BBICTABJICHHUS OLIEHKH, KOTOPOE MOXKET MO CBOEMY YCMOTPEHHUIO OMPEEIATh
KPUTEPUU, KOTOPHIE OHO COUYTET HauboJjee MOAXOIAIIMMHU JIJI OIEHKH BBITOTHEHUS

KonkypcHoro 3ananus.
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CBoiHasi BeIOMOCTh OIIEHOK, reHepupyemasi CIS, BKIIO4aeT mMNepeUYCHb
KPUTEPUEB OLICHKH.

KonudecTBo 6annoB, Ha3HaYaeMbIX M0 KaXJIOMY KPUTEPHUIO, PACCUUTHIBACTCS
CIS. DTo Oyzaet oO1as cymma 0asioB, MPUCYKICHHBIX MO KaXKJOMY aCIeKTy B paMKax
JTAHHOTO KPUTEPHSI OLICHKHU.

4.3. CYBKPUTEPUUA

Kaxxnpiii kputepuil OLICHKU pa3jiesisieTcs Ha OJUH WM 0ojiee CyOKpUTEpHEB.
Kaxxnpiii cyOkpuTepuii CTaHOBUTCSA 3aroIOBKOM CXeMbl BBICTABIICHHUS OIICHOK.

B kaxaol BeIOMOCTH OILIEHOK (CYOKpUTEpHUEB) yKa3aH KOHKPETHBIN J€Hb, B
KOTOPBIN OHA OYyJIET 3aMOIHATHCS.

Kaxxmast BemoMoCTh OIIEHOK (CYOKpUTEPHEB) COACPKUT OIICHUBAEMBIC ACTICKTHI,
MOJIeKAINE OLEHKE. /[ KaKI0ro BUAA OLEHKH UMEETCS CleluaibHas BEAOMOCTb
OLICHOK.

4.4, ACHEKTHBI

Kaxnp1it acriekT moapoOHO OMUCHIBAET OJIUH U3 OIEHWBAEMBIX MMOKa3aTeNeH, a
TaKXe BO3MOKHbBIC OIEHKH WJIM MHCTPYKIIUU MO BHICTABJICHUIO OICHOK.

B BegoMocTH 011€HOK MOPOOHO MEePEUUCISIETCS KaXKIbIid aCTEeKT, 10 KOTOPOMY
BBICTABJISIETCSI OTMETKA, BMECT€ C HA3HAUYECHHBIM [JII €r0 OLIEHKH KOJIUYECTBOM
OaJJIOB.

CymMa 0asuioB, MPUCYKIAEMbIX MO KaXXIOMYy aclekTy, JOJhKHa TOoIMajiaTh B
Jana3oH 0aJuToB, OMPEASICHHBIX I KakIoro pasaena komnereHimu B WSSS. Ona

Oynet oToOpaxaThcs B Tabnuile pacnpeneneHus 6amios CIS, B cienyromiem Gpopmare:

Kpurepuii
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4.5. MHEHHUE CYJEH (CYJIEUCKAS OIIEHKA)

IIpn npunATMM pemieHus wucnonbdyerca mkana 0-3. g 4erkoro u
IIOCJIEIOBATEIBHOIO MPUMEHEHHMS KBl CYyIEMCKOE PEIIEHNE JOJDKHO IIPUHUMATHCS
C YYETOM:

® DJTaJOHOB JJisi CpaBHEHMS (KpUTEpHEB) ISl MOAPOOHOrO0 PYKOBOJCTBA IO
KKJIOMY aCIeKTy
e mkaiel 0-3, rae:
* (: UCTIOJTHEHUE HE COOTBETCTBYET OTPACIEBOMY CTaHIIAPTY;
" ]: HCNOJHEHUE COOTBETCTBYET OTPACIEBOMY CTaHIAPTY;
" 2: WCIOJHEHHE COOTBETCTBYET OTPACIEBOMY CTAaHAAPTy U B
HEKOTOPBIX OTHOIIEHUSIX TPEBOCXOIAUT €ro;
" 3: WCHOJHEHUE MOJIHOCTBIO IMPEBOCXOAUT OTPACIEBOM CTaHIApPT U
OLICHUBAETCS KAK OTIIMYHOE

Kaxnpiii acnekT OILEHHUBAIOT TPHU OKCIEPTa, KaXIAbIA DSKCIEPT TOKEH
IIPOU3BECTU OLIEHKY, I1OCIIE YEr0 MPOUCXOJUT CPAaBHEHUE BBICTABJICHHBIX OLICHOK. B
Cllydae pacxXOoXKICHMs OLIEHOK DJKCIepToB Oojee vyem Ha | Oaimn, skcnepraMm
HEOOXOJMMO BBIHECTH OILIEHKY JaHHOTO acleKTa Ha OOCYXICHHE M YCTPAHUTh

pacxoKaeHue.
____________________________________________________________________________________________________________________________|
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4.6. UIBMEPUMAS OLHEHKA

OneHka KaXIoro acrekTa OCYLIECTBISETCS TpeMs J3kcrepramu. Ecim He
yKa3aHO WHOE, OyAeT MPUCYKIeHAa TOJIbKO MaKCUMallbHAas OLIEHKA WA HOJb OaJloB.
Ecin B pamkax Kakoro-amu0o acrekra BO3MOYKHO NPUCYKIEHUE OIICHOK HHXKE
MaKCUMaJIbHOM, 3TO OmHCchbIBaeTcss B (CXeMe OLEHKH C YKa3aHHEM HW3MEPHUMBIX
apameTpOB.

4.7. ACITIOJb30BAHUE U3MEPUMBIX U CYJIEHCKNX OLIEHOK

OkoHYaTeNbHOE MOHUMAHUE MO M3MEPUMBIM M CYIEHCKHM OILIEHKaM OyJeT
JOCTYITHO, Korjaa yreepkaeHa Cxema oneHkd U KoHkypcHoe 3ananue. [IpuBenennas
TabJIMIA CONEPKUT MPUOIU3UTENBbHYI0 HMH(OPMALMIO U CIYKUT U1 pa3paboTKu

OnenouyHon cxembl 1 KOHKYpCHOTO 3a1aHus.

MHueHnue HN3mepumas | Beero
c nen

3D-npoekTrpoBaHue KOMIIOHOBKH KA

Wmwnranmonnoe mozenupoBanne KA B T1IO SX Modeler. O 8 8
Pacuer aneprobananca Ha OOpTYy.

IIpoBepka W mHporpaMMUpOBaHUE JATUMKOB, cucteM KA, O 15 15

LeJIeBOM annaparypbl. ABTOHOMHBIE HCIIBITAHUS JATYUKOB U

CHCTEM CITyTHHKA.

Pa3paboTka W oOTiagka TPOrpaMMHOrO Koja TOJHOU O 10 10
UKIOTpaMMbl  paboTter KA. Wsrorosnenue, cOopka,

mpoBepka paboTocnocoOHOCTH cucteM KA

C6opka criyTHUKa 0 7 7
[TomynaTtypusle nucnsitanus KA. 0 20 20
Pemenue 1ieneBoi 3a1auu. 0 20 20
OrieHKa CTOUMOCTH MPOEKTa. bepexmBoe mMpon3BOICTBO. O 3 3
Co6moznenue Th n OT. Opranuzanus pabodero Mecra 0 2 2
0 100 100

@
~
o

4.8. CHEHUDOUKALIUSA OIEHKW KOMIIETEHIIUN
Onenka KonkypcHOro 3amaHus OyJIeT OCHOBBIBATBCS Ha  CIEAYIONIUX

KpUTEpHUSIX (MOAYIISAX):
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4.9. PETJIAMEHT OHEHKH

['maBHBIA »dKkcmepT W 3amecTHTeNb [J1IaBHOrO JKcmepra OOCYXAAloT U
pacnpeiensoT JKCIepToB M0 IpymniaM (COCTaB TPYIIbI HE MEHEE TPEX YEJIOBEK) s
BbICTaBJIEeHUsI olleHOK. Kaxkmas rpymnma OJbKHA BKJIIOYATh B Ce0sl KaK MUHUMYM
OJTHOTO OMNBITHOTO 3KCIEpTa. OKCIEPT HE OLEHHUBACT YYACTHHKA U3 CBOEH
opranuzanuu. Eciii Heo0X0IMMO MPUBIIEYb PKCIIEPTa K OIEHKE y4aCTHUKA U3 CBOEH
OpraHu3aliy, 3TO MOATBEPKIAACTCS OOLIMM PEHICHUEM C 3aHECEHUEM pe3yJibTara

IOJIOCOBAHMA B IIPOTOKOJI.

S. KOHKYPCHOE 3AJJAHHUE

5.1. OCHOBHBIE TPEBOBAHUSA

Paznensr 2, 3 m 4 pernmameHTHPYIOT pa3paboTky KoHKypcHOTO 3amaHus.
PekomeHmanuu JaHHOrO paszfena JAaroT JIONOJHUTEIbHBIE PA3bsICHEHUA II0
coaepxkanuto K3.

[IponomxurensHocTh KOHKYpCHOrO 3aiaHusi HE JOJKHA ObITh MeHee 15 u
0onee 22 yacos.

Bo3pacTHol 11eH3 y4acTHUKOB 1Jisi BbinoJiHeHus KoHkypcHoro 3ananug ot 14
110 22 JIeT.

Bne 3aBucuMocTu ot KonnuectBa Moaysieil, K3 m1omkHO BKIHOYATh OLEHKY 1O
Kaxaomy u3 pazaenoB WSSS.

KonkypcHoe 3aanue He T0HKHO BBIXOIUTH 3a npeaenbl WSSS.

Ouenka 3HAaHUM YYacTHHKA JOJKHA IPOBOJMTHCA HUCKIIOYUTEIBHO Yepes
npakTU4Yeckoe BbinojHeHne KoHKypcHOro 3a1anusi.

[Tpu BbIMoOnHEeHMH KOHKYpCHOTO 3a/laHKsi HE OLICHUMBAETCS 3HAHHWE MPABUI U
Hopm WSR.

5.2. CTPYKTYPA KOHKYPCHOI'O 3AJIAHUSA

KonkypcHoe 3aganue comepxut 9 Moayeit:

Moayis 1 (A). 3D-npoekTupoBanue koMnoHoBkH KA.
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Moayne 2 (B). Umuranmonnoe monenupoBanne KA B [IO SX Modeler. Pacuer
sHeproOagaHnca Ha OopTy.

Moayne 3 (C). IloBepka u mnporpaMMUpOBaHHE JAaTYNKOB, CHCTEM, IEJICBOM
anmnaparypbl. ABTOHOMHbBIE HCTIBITAHUS CITyTHUKA

Moayne 4 (D). Pa3paboTka u oTjajka MpOrpaMMHOTO KOJa MOJIHOW IUKIOTPaMMBI
pabotel KA. Msrorosnenue, coOopka, mpoBepka paboTocrnocoOHOCTH cucteM KA
Moaynb 5 (E). Coopka criyTHHKA.

Moayib 6 (F). MonyHaTypHble ucnbitanus KA.

Moayns 7 (G). Pemenue meneBoit 3aaadu.

Moaynb 8 (H). OreHka cTouMOCTH ITpoekTa. bepexinBoe mpou3BoICTBO.

5.3. TPEBOBAHMUS K PABPABOTKE KOHKYPCHOI'O 3AJIAHUSA

O6wue TpeboBaHuA:

VYyacTHUKaM Tpenjaraercsi BBIIIOJHUTh KOHKYPCHOE 3aJlaHue - pa3padborarh
MPOEKT MAJIOT0 KOCMHYECKOTO alIapara - UCKYCCTBEHHOI'O CITyTHHKA, CIIOCOOHOIO
BBINIOJIHATh pa3jM4HbIC II€JIeBble 3aJaud. B mpoliecce MpoBeAeHHs COPEBHOBAHUS
KOHKypCaHTaM  HEOOXOJMMO  BBIMOJHUTH 3D-Mojenb, HW3rOTOBUTH  KOPITYC
(ONMUIMOHANBHO - €ro COCTaBIAIONIME) W pa3paboTaTh YACTh BJIEKTPOHHOIO
0o00Opy/lOBaHUs, OCYHIECTBUTh COOPKY (PYHKIMOHAIBHOTO MaKeTa U MPOBECTH
OCHOBHBIE MTOJTYHATYPHBIE UCTIBITAHUS, BHITIOJIHUB MHKEHEPHBIE PACUEThl U MMPOBECTU
MMUTAIUOHHOE MoaenupoBanue KA.

Tak)ke OHHM BBINOJTHSIOT MPOTPAMMUPOBAHUE OOPTOBOTO KOMIIBIOTEpPA JIS
oOecrieueHus 1eJIeBOM 3a1aun. B xo/1le COpeBHOBaHMI KOHKYPCAHTHI OCYIIECTBIISIIOT
pa3paboTKy u COOpPKY DIJIEKTPOHHBIX YCTPOWCTB, TpPAaCCUPOBKY IUIAT, TAaMKY,
BBITIOJIHAIOTCSI pa0OTHI HAa CTAHKE JIa3epHOM pe3ku 1 nedyath Ha 3D mpunTepe.

VYxe crpoeKTUpOBaHHASI MOJIETh CITyTHUKA COOMpPAETCs] KOMaHI0M B YCIIOBHO
YUCTOW KOMHATE C COOJIFOICHUEM TPaBMIJI PaOOTHI M HAXOXKICHUS B HEH, UCTIOIb3YS
JETaJIH, CUCTEMBI, YCTPOMUCTBA, 2JIEMEHTHI KPEIIJICHUS, U3TOTOBJICHHBIE COOCTBEHHBIMU
CUJIaMH, a TaKXK€ CTaHJapTHbIE KOMIIOHEHTBHI, TPUMEPOM KOTOPBIX MOTYT CIIYKHUTb
KOMITOHEHTBI, BXOJISIIIIME B COCTAaB Habopa KOHCTpyKTOopa cmyTHHKa «OpouKpadt».
Omnucanue cranaapTHOro Habopa kommnoHeHT «OpouKpad1», U3 KOTOPHIX coOupaeTcs
CIYTHUK, TIPEJCTaBICHO 37¢ech: http://orbicraft.sputnix.ru/doku.php
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Puc. 1. Obwuii Bux cobpaHHOro KoHCTpykTopa «Opoukpapr

\

Puc. 2. O6muii Bug Habopa koHCTpYKTOpa «OpOukpad»

Jlaniee B omycaHWM 10 YMOJYAHUIO MOJPa3yMeBaETCsl HATMUKUe Habopa KOHCTPYKTOpa
ciytauka «OpouKpady.

CoOpanHblii anmapar JOJKEH MPOWUTH HCMBITAHWSA Ha CHEIUAIBHOM CTEHJC
NOJIYHATYPHOTO MOJIEJIMPOBAHUS W TMOJATBEPAUTH CBOIO pabOTOCIIOCOOHOCTb.
Bo3MmokHOE omHcaHWe CTEHIa, B COCTAaB€ KOTOPOrO JIOJKHBI ObITh IMPOBEACHBI
UCIIBITAaHUS MaKeTa, MPUBOJUTCSA 31ech: http://sputnix.ru .

U ~
Puc. 3. UmuTaTop MarHuTHOTO TOJI 3EMITH C adpoauHaMudeckuM moasecom u [TYUT
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Puc. 4. MaruuTtHas pamMka (MMUTAaTOpP MarHUTHOTO 110JIst 3€MJIN) C TIOABECOM, UMUTATOP 3EMIIH,
nmutaTop ConHua

B wurore co3gaHHas ydYacTHUKaMU COPEBHOBAaHUW HWHXKEHEpPHAs MOJIEIb
KOCMHYECKOI0 amnmapara J0JKHA OBITh MaKCUMaJdbHO NPUOIMKEHAa K peajbHO
3alycKaeMbIM Ha OPOUTY MOJIEIISAM, MPOUTH Ha3€MHbIC UCTIHITAHMUS.

Konkypcantam HeoOxoaumo oOecrieuuTs nonydeHue Llentpamu ynpaBieHus
nosnetoM (I{YII) makcumManbHO OnepaTUBHO, T.€. B MAKCUMAJIBLHO KOPOTKOE BpeMsI, KaK
MOXHO  OOJIBIIIETO  KOJIMYECTBA  KAYECTBEHHBIX  HM300paKCHUW  3aJaHHBIX
reorpaudeckux o0yacTell B TEUECHHWE aKTUBHOTO Cpoka cymiecTBoBaHus KA, mpu
ATOM CHYTHUK JOJKEH MAaKCHMaJIbHO BBIOJHUTH ITOCTABJICHHBIC MIEPE]] HUM 3aJ1auH.

OueHka TPOU3BBOAUTCA UICHAMHU JKIOPU — OJKCOEpPTaMH Ha KOHKYPCHOM
MJIOIIA/IKE, JOMYIIEHHBIMUA K OIICHKE. KaK B OTHOIIEHUM BBIMOJHEHUS 3aJlaHUs B
MOJyJie, TaK U B OTHOILICHUU Tpollecca BHITIOJHEHUS KOHKYpCHOU pabotel. Ecnu
YYaCTHHUK KOHKYpCa He BBITIOJIHSAET TPEOOBaHUS TEXHUKU O€30MMacCHOCTH, TTOJABEpraetT
OMAaCHOCTH ce0s WIM JpPyruX KOHKYPCAHTOB, TaKOW Y4YaCTHHK MOXET OBITh
OTCTPAHEH OT KOHKYypCa.

KonkypcHoe 3aaHHMe MOJDKHO BBIMOJIHATHCS MO MoAyJisiM. OlieHKa Takxke
MPOUCXOIUT TI0 Pe3yabTaTaM BBITTOJHEHUS MOYIIS.

3. MOAYJIN 3AJAHUA U HEOBXOJINMMOE BPEMSA

Monynu u Bpemsi cBelieHbI B Tabuie 1

Tabnuma 1
Bpewms
No
/i HaunmenoBanne monyins PaGouee Bpems Ha
3aJlaHue
1 |Moayne 1. 3D-mpoextupoBanue kommnoHoBkH | C1 9.00-13.00 |4 yaca
MKA. C1 14.00-18.00 | 4 yaca
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Monyns 2. Pa3paboTka TEXHOJIOTHYSCKON KapThI
cOOpKH (YHKITMOHAIBHOM MO/IEIIH
KOCMHYECKOTO  ammaparta. Pa3paboTka u
MPOCKTUPOBAHUE TICYATHBIX IUIAT OTACIBHBIX
cuctem KA.

Monyns 3. IIpoBepka u mporpaMMHUpOBaHUE
naTyukoB, cucteM MKA, 1ieneBoitl annapaTyphl.
ABTOHOMHBIE UCTIBITAHUS CIYTHHKA.

2 | Moayns 4. WsroroBneHue, cOopka, MpoBepKa
pabortocrnocooHoctu cucteM MKA. Pa3zpaboTka u C1 14.00-18.00
OTJIaJlka  MPOTPAMMHOIO KOJla  TOJHOM ' ' 4 qaca
nukiorpammel padbotel MKA.

3 |[Moayns 5. COopka CITyTHHKA

Monaynse 6. [lonynarypusie ucnsitanus MKA.
Monyns 7. Pemienne neneBou 3a1auu.

4 |Monayns 8. bepexiinBoe Mpou3BOACTBO.
Co6monenue Th u OT. Opranuzanus padoyero | C2 17.00-18.00 | 1 gac
MecTa

C2 9.00-13.00 4 yaca
C2 14.00-17.00 3 gac

[lepen BBINOJHEHHMEM KOHKYPCHOTO 33JaHHUs HEOOXOJWMO BBINOJIHUTH
IUIAHUPOBAHHUE BCEX MPOU3BOJUMBIX BHJIOB pabOT, pacyeTOB, BHIYMCICHUI MOJHBIM
COCTaBOM KOMAaHJbl - JIByMs yyacTHMKamu. KoMaHJa JoJDKHA MpoJaymaTh OOIILYIO
KOHLIETILUIO padoThl, MPUMEPHOE BpEMsI Ha BBHINOJHEHHE MOAYJS, OINpPEACIIUThH
OTBETCTBEHHOI'O 3a €r0 BBIIOJHEHUE, PACHPEEIUTh OOA3aHHOCTH M POJU IO
TPYJAOBbIM (YHKUUSM BHYTPU TPYHIBl U MO KOHKYPCHBIM JHSIM, O 4Y€M CJIenarTh
COOTBETCTBYIOILME 3aMUCH B [[pHI0KE€HMN UTOTOBOTO OTYETA:

e KOHCTpYyKTOp - MNPOEKTHUPOBUIMK (BBINOJHSIET TPYAOBBIE (YHKUUU
KOHCTPYKTOPA-NPOEKTHPOBIIHKA)

e PagrodNIeKTPOHIIMK - CXEMOTEXHUK (BBINOJHSACT TPYAOBBIC (QYHKIHH
paIHOUHKEHEPA)

e CucTeMHBIM  TPOrpaMMHUCT  (BBIIOJHSET  TPYAOBbIE  (PYHKIIUU
MPOrpaMMHCTa, CACTEMHOT0 MPOTrPAMMMCTA)

e Cuecapb-coopuiik KA (BbIMOJHSET TpyAoOBble (GYHKUUA TeXHHUKA,
cjiecapsi-cOOpIIuKa)

Heobxoaumas uHdopmanus, TOKyMEHTalus W IPOrpamMmbl, HEOOXOIUMBIE
IUIA BBITIOJTHEHUS] KOHKYPCHOTO 3aJlaHusl HaXoAsTcs Ha paboueM KOMIBbIOTEpE
y4acTHHKA B Manke Ha paboyeM CToJIe C Ha3BaHUEM, UICHTUYHBIM J1aTe IPOBEICHUS
copeBHOBaHMi - 3TO0 neHb Cl uwemmnmonara, mpumep: 01 01 2020 (cm. Puc. 5).
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OO0paszen 1 MOJHBIN MEepeYeHb COJIEPKUMOTO ITOM ManKu MPEJOCTABISETCS B ICHD
C-2, TuIIoBOM TNepeyYeHb HaXOAUTCS B MpUIIokeHuu K K3.

JIns coxpaHeHHs BceX pe3yJbTaToB pabOThl HAa paboyeM CTOJIe KOMIBIOTEpa
KOKJIOTO YYaCTHHKA CO3/aeTCs Tamka C Ha3BaHUEM Ha aHTIUHCKOM SI3BIKE
Project_romep pabouezo mecma (cM. Puc. 5), Tie mociie HIKHETO IO TYCPKUBAHUS
reyaraeTcsi HOMEp KOMaHjbl, IOJYYCHHBIM TIpH XKepeObeBKe paboOuux MecCT,
Hanpumep, Project_2.

YyacTHHKaM, BBITOJHSIOIIHUM POJIb KOHCTPYKTOPA — IPOSKTUPOBIIKKA, B TOM
xe nanke (Project_nomep pabouezo mecma) HeoOX0AUMO cO31aTh eIle 2 TAINKH.
Onny ¢ Ha3BaHue «Jlas1 pe3ku», BTOPYIO ¢ Ha3BaHHeM « /[ meyaTu», Kyaa OyayT
COXPaHATHCS (paiiyIbl s JadbHEHIIEro N3rOTOBICHUS Ha CTAHKE JIA3EPHON PE3KH U
3D neyarw.

Y4acTHUKaM, BBINOJHSIOMIMM POJIb CHUCTEMHOIO TMPOTPAMMHUCTA, HA €ro
paboueM KoMIbIOTEpE, B KOPHE )KecTKoro aucka C(c:) co3aaercs nanka ¢ Ha3BaHUEM
Ha aHrmiickoM s3bike: «Project ¢ Homep paOodero mecra». B 3Ty mnanky
COXPAHSIOTCS BCE MPOSKTHI KOJIa MpOorpaMMHCTa, Harpumep, Project 2

I s
AU -

Loy

Puc. 5. O6pazen co3gaHHbIX MaNlOK Ha paboyeM CToJIe KOMIIBIOTEpPA Y4aCTHUKA

BaxHo: (haiim UTOrOBOro OTYETa 3aIOJIHACTCS Ha OJHOM M3 KOMIIBLIOTEPOB
KOMaHJIbI M TPEJOCTABISIETCS K MPOBEPKE OHKCIepTaM Ha Iulomaake (mamka
Project_nomep pa6ouero mecra (cM. Puc. 5)).

[Tocne 3TOr0 KOHKypcaHTaM Ha Ka)KIblii KOMIIBIOTEp Y4acTHHKa Tpelyercs
YCTAaHOBUTb BCE IMPOrpPaMMbl, HEOOXOJUMBIE JJIsi BBIIOJHEHUS KOHKYPCHOTO
3a/1aHHsl KQXKI0OMYy YYaCTHUKY, OTBETCTBEHHOMY 3a BBIIIOJTHEHUE MOJTYJIA.

Moayabl: 3D-npoektupoBanne KOMNoHoBKu KA.
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KoHCTPYKTOP-NIPOEKTUPOBIIMK ONpENeIIIeT oO1mue peLIeHns

MOCTABJICHHOW TJ00aJbHOM 3a/lauu, OMNpEeNeNiseTcss ¢ TUIOM OOOpYIOBaHUS U

MIPOTPAMMHOTO 0OECTICUECHHSI, OCYIIECTBIISET MOATOTOBKY OOIIETO PEIICHHS YTOOBI

NIOBECTHU BbINOJHEHNE KOHKYpCHOTO 3amaHusi 10 JIOTMYECKOro 3aBepiicHus. OH

OCYILIECTBIISIET KOHTPOJIb MPaBWILHOCTH KOMIIOHOBKU 3D monenu MKA ¢ Ttouku
3peHust paboThl OOPTOBBIX CUCTEM.

[Tpu BeimonHeHnu 3D-cO0pKkH HEOOXOAMMO YUUTHIBATH TEOMETPUUECKUE U MaCCOBO-
WHEPIIMOHHBIE XapaKTePUCTHKU, MUCTUHHBIA BEC BCEX 3JIEMEHTOB KOHCTPYKIIWH,
npuOOpOB, JaTYMKOB, KaOelbHOM ceTu W Jap. s 3ToM 1menum HeoOXOoIuMo
HCIIOJB30BaTh MaJjioTadapUTHBIE TOYHBIE BECHl M BO3MOXXHOCTH MPOrPAaMMHOIO
komruiekca 3D monenupoBanus (SolidWorks u ap.). [Ipu HeoOX0AMMOCTH ClieyeT
BBITIOJIHUTh TEPEONPEICICHUEe MacChl H3ACIUM B mporpamme. Pesynbrarhbl
U3MepeHui 0OPMIIIOTCS B IPUIIOKEHUU UTOTOBOTO OTYETA!

Neo | HaumenoBanue neranu, naruvnka, | Bec, rpamm [Ipumeuanue
CUCTEMBI, yCTPOUCTBA

Pazpabotka dyakiumonanpHol wmomenn MKA  Bemonmsercs B 11O
TBepAoTenbHOrO0 MozenupoBanusi (SolidWorks, wmmu anamoruunoro). Ilpu
npoektupoBanit MKA HeoO0X0oAMMO yYUTHIBaTh BO3MOKHOCTBH JajbHEHIIEro
U3TOTOBJICHUS JACTajeil COOCTBEHHBIMHM CHUJIaMH Ha KOHKYPCHOH ruromazake. Jlims
ATOTO BBITIONHSETCS COXpaHEHUE Pe3yIbTaTOB MOICTUPOBAHUS IIEMEHTOB KOPITyca
CIyTHHMKA, HAaBECHOro o0OoOpynoBaHus B QopMmarax ¢aiijga, HEOOXOIUMOTO s
pabotel Ha 3D mpunTepax (*.stl) u cranke nmazepnoit pesku (*.dxf). CymecTtByer
OorpaHHYeHHe TabapuUTOB M3TOTABIMBAEMBIX JAETalieil MO pa3Mepy 30H pabouero
CTOJIa MCTIOJIb3yEMOT0 00OPYI0BaHUS CTAHKOB Jla3epHOU pe3ku u 3D mpuHTEpOoB.

OyHKIMKM ormepaTopa CTaHKa Ja3epHON pPE3KH BO3MOXKHO BO3JOXKHUTH Ha
TEXHUYECKOTO IKCIIEPTa Ha IUIOIA/IKE, KOTOPBIN U3TOTOBUT 3T JIETAIN M0 MOEIIAM
yuacTHUKOB. [lapamerpbl paGodero martepuajiia U pa3MepoB pabOYMX CTOJOB U
MOBEPXHOCTEN CTAHKOB YKa3bIBaloTCA B JIeHb C-2.
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B kauecTBe MCXOIHBIX JAaHHBIX CHCTEM, JATYHKOB, MPHOOPOB HCIIOJIB3YIOTCS

IpeaoCTaBICHHbIE OpraHU3aTOpaMu copeBHOBaHU 3D-Monenu mpubopoB U cuctem
U3 KOMIUIeKTa Habopa KoHCTpyKTopa «OpouKpadr».

Pa3mepsl, THN, BHEIIHUI BUJI KOPIyca CIIyTHUKA ISl BBIIOJHEHUS 3aJaHUs IO
3D MomenupoBaHWIO KOHKYPCAHTHI TMOJYYarOT Pa3IMYHBIMH  CIIOCOOaMH.
Br1OupaeTcss oJuH WM HECKOJIBKO M3 HUX M yKa3blBaeTcs B JieHb C-2 B KauecTBe
m3MeHennit 30% KOHKYPCHOTO 3aJjaHus:

1) cB0OOIHOE MPOCKTUPOBAHKUE KOMITOHOBKH U OOIIETO B/ CITyTHUKA, OITUPASIChH
Ha:
- MAacCOBO-MHEPLIMOHHBIE XaPAKTEPUCTUKH,
- HaJIWYME U KOJINYECTBO CUCTEM
- Tpedyembie pyHkunu MKA (Masiblii KOCMUYECKUI anmnapar),
- OrpaHMYEHUI MO NPOU3BOACTBY (MOJS CTAHKOB, MaTepua),
- BpeMms paboThl U Ap.
2) HCIONB3YyeTCS YePTEK;
3) mpenocTaBlieHHbIC OpraHU3aTopamMu MeporpusaTus (3kcrepramu) 3D Moxenw;
4) myTeM TOYHOT'O MIOBTOPEHHUS 00pasa.

[Ipu npoTOTUNHMPOBAHUYU U3EIUI HEOOXOIUMO HUCIIOIb30BATh U3MEPUTEIBHBIN
MHCTPYMEHT, KOTOpPBI BXOJUT B IN€peYeHb HHEQPACTPYKTYpHOTO JIMCTa
MPEAOCTABIIEMOI0 HHCTPYMEHTa Ha IUIOMIAJKE, MpPU OSTOM JIOHKHO OBITh
BBIMIOJIHEHO IOJHOE IMOBTOPEHUE IIBETOBOM raMMmbl NpEICTaBICHHOrO oOpasla,
1ma0JIoHa;

[Tonoxxenne weHTpa Macc cMmoaenupoBanHoro MKA i npoBeneHus
WCIIBITAaHUHN Ha CTEHJIC TOJyHATYpHOTO MojenupoBanus 1o ocsim OX, OY moimkHO
OBITh MaKCHMaJIbHO TPHOIIKEeHO K HyseBbIM 3HaueHusM 0<|0OX|<10, 0<|OY|<10
(momycTMO€ OTKJIOHEHHE HEe JNOJDKHO TpeBbimath -10...+10 mm). Jlomyctumoe
OTKJIOHEHHE TOJ0XKEeHHs IIeHTpa Macc 1o ocu OZ (och BpalieHus) 10 MIOCKOCTH
KPETICHHUS a3POIMHAMHYECKOI0 IMOJIBeca TOKHO OBITh B mpeaenax oT 0 mm g0 -50
MM. Jliist aToro «BeITrUuBanue» (mocrpoenue) neraneit B 110 3D moaenrpoBanus
HEOOXOJUMO TPOU3BOJIUTH B JBE CTOPOHBI OT IIEHTPAJIbHOM TOYKH, a COOpKY
JIeTajiei B MporpaMMe HEOOXO0UMMO HAYMHATH OT TOYKH TOJIBECa — OT IIEHTpa Macc
MOAIIMITHUKA a3POJUHAMUYECKOTO MOJIBECA.

BrinonHenne MOyssl MPOXOAUT B HECKOJIBKO OCHOBHBIX 3TAlOB:
* 3D-npoektupoBaHue pe3bOOBBIX coeauHeHuil. COopka pe3pOOBOTO
COEIUHEHMS JOJKHA OBITH BBIMOJIHEHA JJII KaXKJOTO COEIUHEHHSI 3TOTrO
TUIA ¥ BKIIIOYaTh (IO HEOOXOIMMOCTH) CEAYIOIINE IeTalu: BUHT, 1aiioa,
1Iaioa, ramka;
* 3D-npoekTrpoBaHUE HITEMEHTOB KPETUICHUS KopITyca (KapKaca) CITyTHUKA;
____________________________________________________________________________________________________________________________|
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Puc. 6. Ilpumep kperieHus kopryca (kapkaca) CITyTHUKa

* 3D-mpoekTtupoBaHue >IEMEHTOB KperieHUs KaOeIbHOW CEeTH K KOPIIyCy
CIIyTHUKA,;

Puc. 7. Ilpumep kpermieHus: KaOelbHOM ceTH K KOPILYCy CIyTHHKA

* 3D-mpoekTtupoBaHure KOHCTPYKIIUU KOpITyca (Kapkaca) CITyTHUKA.

Jletanu, y3ibl, D3JIEMEHTbl KOHCTPYKUMH UM  KpEIUICHUS KOpITyca,
BBINIOJIHEHHbIE B 3D-mporpamMme, JOJKHBI COOTBETCTBOBATH MaTepHaLy
W3TOTOBJICHUSI U I[BETOBOM ramme oOpasioB. TeXHOIOTrHYEeCKHue OTBEPCTHUS,
CKpyTraeHus, ¢acku, Ipope3u B KOHCTpYKIUH KA st KperuieHus: cuctem u
JTATYMKOB, TUIAT, AKKyMYJISSTOPHBIX OTCEKOB, COJIHEUHBIX MaHeled Hu T.1.,
JIOJDKHBI TIOJIHOCTBIO KOPPENMPOBaTh U COOTBETCTBOBATH OTBETHBIM YACTSIM
MPUCOEIMHAEMBIX JeTaliel, He AolyckaeTcst uHTepdepenuns. COopka 10JKHa
OBITH OJIHOCTBIO OMPE/ICIICHA.

. 3D-npoekTupoBaHrE KOHCTPYKIIMHA CUCTEMBI a3POJIMHAMUYECKOTO MOj[Beca
CIIyTHHUKA, NE€TaJell a’poAMHAMHUYECKOTO mojBeca, kperieHus MKA Ha
a’pOJIMHAMUYECKUM CcTeH] (MOAIMMIHUK M TMOCaJ04YHOe MecTo): Moaenb
CaMOro CTeHJa a’pOJAMHAMHYECKOr0o TI0JiIBeéca MNPOTOTUIHPOBATH HE
TpedyeTcs;

Copyright © Coro3 «Bopuackumic Poccusi» (Ha3BaHUE KOMIIETEHIINH) 31



N
world skills
Russia

Puc. 8. BHenHuii BU M0CaIouHOT0 MECTa M IMOIIUITHUKA (75 MM) 11t
a’POJMHAMUYECKOIO MOJIBECa

* 3D-cbopky mozenelt cucteMm, AaTYMKOB, YCTPOMCTB, BXOJALIMX B COCTaB
Habopa KOHCTpYKTOpa ciyTHUKa «OpOukpad™»;

* 3D-cOopky Mopenei 1eneBoil annapaTypbl CITyTHHKA,;

» 3D-cOopky Mojieneit CUCTEM M YCTPOUCTB, YCTAaHABIMBAEMbIX Ha CITyTHHUK
(3D-cOopKy cHUCTEMBI PACKpBITHS M MOBOPOTA COJTHECYHBIMH IMAHEISIMUA H
CHUCTEMa yIMpaBlIeHUs OpueHTarmedn i Hee, 3D-cOopky cucTeMbl
PacUYeKOBKH, MEXaHMUYECKOTO PACKPBITUSA, YACP>KAaHUS B TPAHCIOPTHOM H
pabodeM TOJIOKEHUM Tepefaroiie aHTeHHbl U Ap.). B 3ToM mnyHKTE
JIOITYCKAeTCsl CBOOOTHOE MPOEKTUPOBAHWE CHCTEM TPU HCIIOIH30BAHUH
PacXOJHBIX MaTepUATIOB M KOMIIOHEHTOB, YKa3aHHBIX B UHQPACTPYKTYpHOM
JUCTE.

80

i
¥

Taxxe HCO6XOI[I/IMO YUUTBIBATH 0COOEHHOCTH B3aMMHOT'O PaCIIOJIO0KCHUA

Puc.9. Pednexrop u bC

OT/EJIbHBIX CUCTEM, IATYUKOB, YCTPOUCTB; MOJISI M YIJIbl 3pEHUS JaTYMKOB, UX

COCTaB M KOJIMYECTBO JJIs1 obecreueHus paborocnocooHoctr KA u BeImomHeHNs

MMOCTaBJIICHHOM 3aJ1a4H;

* Ilonnas 3D-cOopka Bcero KOCMHUYECKOrO ammapara €O  BCEMHU
YCTaHOBJICHHbIMU 37eMeHTaMu. CoenuHenus B 3D-cOopke AOMKHBI ObITh
BBITIOJTHEHBI C TIOMOIIBIO CONPSDKEHUM JeTanel (He JomycTuMa (PyHKIMS
«OJIOKHPOBKa»)
____________________________________________________________________________________________________________________________|
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* Heo0xoaumo cocTaBUTh CTPYKTYPHYIO CXEMY BCEX COEIMHEHUN Ha OOPTY ¢
IIPUBSI3KOM K KaXKIOMY JaTYuKy 1o 3D-moxenu:

* CoCTaBUTh CXEMY PACIOJIOKEHHUS, HA3HAYECHUS] U PACIIMHOBKY pa3beMOB C
IIPUBSI3KOM Ha CIIyTHUKE

» Hsmepenue nporpammusiMu cpeactBamu (SolidWorks) mmnen mieiidos u
ka0enell B COOTBETCTBUM C BBINOJHEHHOW cOOopkoil B 3D-monenu. Taxxe
HE0OXO0IMMO Y4eCTh JIOMYCK Ha MOHTaX Ijieiida B pa3beMbl, TPACCUPOBKY
KaOeNbHOM CETH | 3alOJHUTh TAOIHITY:

No HaunmeHnoBaHue coequHsIEMBbIX Jnuna B 3D- | JlnuHa ¢

nuieiida 6JI0KOB (IaTYUKOB) OJTHUM MOJCIIH, MM JOTTYCKOM, MM
nuieridgom

1.

2.

n

Puc.10. O6umit Bug coennuenuii qatTaukos «Opouxpap»

Brimoanus 3TOT MOAYJIb 3aJlaHusd, NHXKCHCP-KOHCTPYKTOP NIEPCAACT TCXHNICCKOMY
OKCIICPTY INIOITAAKN KOJIHUYCCTBO, IMMOPAIOK U IIPHOPUTCT HA M3IOTOBJICHHC z[eTaneﬁ

Ha CTaHKe Ja3epHOM pe3ku u Ha 3D mpuHTepe.

Moayas 2. Pa3pa0oTka  TeXHOJOTHYECKOM KapThl COOpPKH
dynkuuonansHoii mogeaun MKA. Pa3paborka M mnpoeKTHpPOBaHUE

NMEeYATHBIX IJIAT OTAeJLHBIX cucTeM KA.

Jlatb Ha3BaHue pa3pabaTblBaEMOMYy MajOMy KOCMHYECKOMY ammapary
J00BIM M3BECTHBIM CHOCOOOM U B JaJIbHEWIIIEM MCIOJIb30BaTh 3Ty a0OpeBUaTypy.

HeoOxogumo  pa3paboTarh  TEXHOJOTMYECKYIO  KapTy C  OINHCAHHEM
____________________________________________________________________________________________________________________________|
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TEXHOJIOTUYECKOTO  mporecca  cOOpku  (TOCIICAOBATEILHOCTH  COOPKH)
(GYHKIIMOHAILHOW MOJICIM KOCMHYECKOTO arnapata B KOMHATE ¢ OrpaHHMYCHHEM
noctyna u TpeOboBaHHEeM COOJOaTh TpaBWiia padOT W YCIOBHUS HAXOXKICHHS B
yrcTOM KOoMHaTe). TexHosormyeckas Kapra JOJDKHA OBITh JIOTIOJIHEHA PaMKOH ¢
3aITOJTHCHHBIMH CTPOKAMH U BKITFOUATh B CCOS:

e CcOOpouHBIH YepTex (HamMuue COOPOYHOTrO HYepTeka, HAIUYUE 3-X BHUJIIOB
cOOpKHM, M30METPUM, HAJIWYUE Pa3MEpPOB, OJIOK-CXEMbl COOPKH, NEPEYHS
MHCTPYMEHTOB JJIi COOpKHM, MeEpedHs 00OpYyIOBaHMs JUIsl HU3TOTOBJIICHUS,
COOPKM M UCIIBITAHUN, HAJIMYME TIEPEUHS KOHTPOJIbHBIX ONepaluil);

® KOHCTPYKTHMBHBIE OCOOEHHOCTH;

e JOrMKa (yHKIMOHUPOBAHMS;

® pPEKOMEHJAIMH K COOpKE;

® HaWMEHOBAHHE MATEpPUAJIOB;

e 0CO0OEHHOCTH

3aTeM HEOO0XOJUMO M3rOTOBUTH KaOeabHYIO ceThb. [Ipu 3TOM OOJIBIIMHCTBO
pa3beMOB  OOXXHMMAIOTCA € IOMOIIBIO  CHEHUAIbHOTO  MPUCIOCOONIEHUs -
KpuMIiepa (aHri. crimp — OO0XHUM, OMPEecCOBKa), a OJUH HUICH( (TOIKIIOUYCHHUS
kamepbl kK BKY) u3roraBnuBaeTcst myTeM Maiku.

Puc. 12. O6pa3zen mneiidos ¢ pazpemamu DB-9F(M) noa 06xxuMky

DKcnepTaMu OLICHUBAETCS:

e (CooTBeTCTBHE KOJMYECTBA M3TOTOBJICHHBIX KalOeneil mpoekTy OopToBOil
Ka0eJIbHOM CeTH.
[Taitka. JIyxenue.
OTcyTcTBHE MOBPEKIACHUN U30ISIIIMU U Pa3beMOB, TEPMOYCAJIOUHON TPYOKHU.
Hannuue TepMoycaaky Ha KaXJO0M OTIIEIbHOM IPOBOJE B KIYTE MPOBOJIOB.
Hannare MapkupoBKU KaOeTbHOM CETH.
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e lsroroBienue Bcex nuieidoB u kabenei s COSTUHEHHS CUCTEM B YCTPOICTB
CIYTHUKA.

e BHIMOTHUTH KTYTOBKY MPOBOJAOB (KTYT MPOBOJOB JODKEH cOAepk aTh 2
otpeska 1mo 30 MM TEpMOYCaI09HOMN TPYOKH uepe3 paBHBIC IPOMEKYTKHA MEXKTY
HUMH),

e [IpousBecT MapKUPOBKY KaXKJIOTO KI'yTa MPOBOJOB COTIIACHO COCTABJICHHOM
KOHKypCaHTaMu OJIOK-CXeMe W JaHHbIM M3 TaONHIbl JJIMH [UIeH(OB.
MapkupoBKka TPOU3BOAUTCS HAHECEHHEM IEPMAaHEHTHBIM MapKEepOM WU
[IAPUKOBOM pPYYKOW YEpHOTO WM CHHErO I[BETa HAa H3OJSIMOHHYIO JICHTY
CBETJIOTO OTTEHKa, IH(ppaMu, re uepe3 aeduc yKa3blBaeTCs HOMEP XKIyTa U
niuHa ero B MM (ITpumep: 1 — 195). M3onenty (6€10ro uiau xKeaToro I1BETa)
HEO0O0XO0IMMO 00EPHYTh BOKPYT e (ha HECKOIBKO pa3 MOCEPEIUHE KIyTa.

KouTtpons uzrotosnienus kabens — GpoToPuKkcanus SKCIepTaMu:
1. ®OTO KOHTAKTOB JJ0 MOMEHTA TEPMOYCAIIKH.
2. ®oTo Kabesns ¢ yCaKeHHON TEPMOYCaIKOM.
3. ®otodukcanusi pabOTOCIOCOOHOCTH H3TOTOBIECHHOTO Kalessi ¢ IMOMOIIbIO
TecTepa muiehdos.

PagnosieKTpOHIIIMK — CXEMOTEXHUK BBINIOJIHSIET pacdeT, NPOECKTUPOBAHUE U
aganranuio ¢ cobupaeMoil monenbto KA cucTeMbl pacKpbITHs M YIpaBIEHUs
COJIHEUHBIX OaTapeil U CUCTEMY IHEPTOCHAOKEHUS 1JIsI HEe.

Ilepeuens pabor:

Puc. 13. ConHeunas nanens ¥ riata pacmmpenust Arduino

o CocTaBUTh KUHEMATHYECKYIO CXEMY CUCTEMBbI PACKPBITHUS COJIHEUHBIX OaTapeit
(mepeBoa M3 TPAHCIIOPTHOTO TOJIOXKEHUSI B pabouee)
o CocTaBUTh KHHEMATHYECKYI0 CXEMY CHCTEMbI YIPAaBICHUS TOBOPOTOM

cosiHeuHbIx Oatapeit (bC).
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Puc. 14. CepBonpuBO/IbI U MOHTAXHBIC TUIATHI JJIs TAHKH

o CocTaBUTh DJICKTPHUSCKYIO CcXeMy TojkimodeHus K Arduino cucremsl

packKpbITHs ¥ IoBopoTa coinHeuHbix Oarapeit (bC).

. CocCTaBUTh DJEKTPUUYCCKYIO CXEMYy TOJKIIOUCHHSI TIOTPEOUTENICH SHEPIHH

COJIHEUHBIX OaTapei.

° Co6opka ycTpoiicTBa cucTeMbl packpbiTus bC

. AnanTtanus Bcer cucteMsl ¢ koprmycom KA

Puc.15. [Moaxirouenune miatel pacupenus Arduino B 60pTOBYIO CETh CITyTHUKA

. Pacuer u pa3padorTKka JONOJHUTEIBHOI0 CTAOUIM3ZUPOBAHHOIO
UCTOYHUKA MUTAHUS.

a1 K522
V4
N
UBX 15V LM317T R1 240 UBBIX
= " U [ | . - 12V
Usx Per. BbIX __+
+ N =T C310mkd
Gl e T 2
1Mk el
KO522 4
—— i == (2 10mKd

Puc. 16. Crabunmu3zaTop HampsHKESHUS
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Pa3paboTka meuaTHOW TUIATBI PE3EPBHOTO CTAOMIM3UPOBAHHOTO WCTOYHHKA
MUTaHUSA (*ucnonvzyemcs 00Ha U3 NPOSPAMM, YKA3AHHBIX 8 NPUTLONCEHUU, HANpUMED.
Sprint-Layout 5.0 Rus, P-Cad, Zenit).Tum moak:iro9aeMoro mepBUYHOIO MCTOYHUKA
MUTaHWs, BXOJHBIC, BBIXOAHBIC IMAapaMeTPhl, THUI, HAMMEHOBAaHUE, COCTaB
paarolIeMeHTHOM 0a3bl  3amojHseTcs -JKcnepraMu B JeHb 30% W3MEHEHHs
KOHKYPCHOTO 33JIaHUsl.

KonkypcanTtaM HEOOXOAMMO M3rOTOBUTH IMEYATHYIO IUIATy Ha (pesepHOM
CTaHKe, JJI 4ero TpeOyeTcsi COXpaHUTh pe3yJibTaT paboThl B opMarte, HEOOXOAUMOM
JUTsl pabOThI HA ATOM CTaHKe.

VYyacTHUKY HE0OXOJUMO MPOJAEMOHCTPUPOBATH CIIEAYIONINE BUJbBI MEYaTHON
TUIaThI:

- CO CTOPOHBI PAJUO3IIEMEHTOB;

- CO CTOPOHBI JJOPOIKEK;

- COBMEIIEHHBIN BHUJI CO CTOPOHBI JOPOKEK C PACIOTIOKEHUEM PATN03IEMEHTOB;

- pa3Mep CIPOCKTUPOBAHHOW MEYATHOM IUIATHI JOJKEH COOTBETCTBOBAThH pa3Mepam
BBIJJAHHOTO 00pa3lia MOHTa)XHOM IuIaThl sl Malku Wiau 3agaHHbiM 1ipu 30%
W3MCHCHUH KOHKYPCHOTO 3a/IaHMSI.

o Pacder w® wu3roroBiaeHume paauaTopa OXJAXKIACHUS JUII  MHUKPOCXEMBI
cTaOuiIM3aTOpa HANPSKEHHUS.

o Hcnonp30BaHne TEpMONACTHI U1 OTBOIa M30BITOYHOIO TEIJIa OT MUKPOCXEMBI
cTabuiM3aTopa HanpsKeHUS.

o COopka W maiika Ne4YaTHOW MJIM MAaKETHOM MJIaThl C MHUKPOKOHTPOJUIEPOM,
JaTYNKAMH, CEPBOIIPUBOJIAMHU, TTOJTHBIN MIEpEYeHb KOTOPHIX yKa3bIBaeTcs B 1eHb C-2
o 3anoJIHEHUE COOTBETCTBYIOIIMX ITYHKTOB OTYETA B IPUIIOKEHUN

Monayas 3. I[IpoBepka u nporpaMmmMupoBaHue 1aT9YUKOB, cucteM MKA,
1eJIeBOM annaparypbl. ABTOHOMHbIE UCIIBITAHUS CITYTHHKA.

CucTeMHBIH TPOTPAMMHUCT — 3T0 pa3pabOTYUK MPOrPaAMMHBIX
KOMIUIEKCOB, 00ECTICUNBAIOIINX CIAKEHHYIO pa0OTy CHCTEM MaJIOro KOCMHYECKOTO
anmapata. OH pa30upaeTcsi ¢ BHIOOPOM SI3bIKa MPOTPAMMHUPOBAHUS, APXUTEKTYPOU
OOpPTOBOIO MPOTPAMMHOT0 OOECIICUCHHMS, CpeIoil pa3paboTKH, CIIOcCOO0M COOPKH,
MIPOIIMBKH, OTIAAKHA OOPTOBOTO MPOTPAMMHOTO 00ECTICUCHHSI.

[Tpu BBITIOTHEHUH MOTYJIsI HEOOXOAMMO BBITIOITHUTH CIEAYIOIINE BULI paOOT:

*  YCTaHOBWUTbH MPOTPaMMbl, OUOIMOTEKH, JIpaiiBepsl AJid pabOThl C CUCTEMaMHU

U JaTyukamMu KOHCTpykTopa crmyTHuka «Op6uKpadt» u «Arduino» wu3

KOMIJIEKTA MTPOTrpamMM, peKOMEHIYEMbIX K UCTIOIb30BAHHUIO
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* COCTaBUTh OOIMKA anropuTM pabOTBl BCEX CHCTEM H YCTPOWCTB,
YCTaHOBJICHHBIX Ha 00pTy MKA;

*  COCTaBUTb MOJAPOOHBIN aITOPUTM PAOOTHI KaXKI0U U3 CUCTEM, YCTAHOBICHHOMN
Ha MKA (Hanpumep, cuctema cTaOuiIn3aluu, CUCTEMa OPUEHTALUU U Jp. );

* HAIMCaTh U CKOMIMJIMPOBATH B CIIELIUAIBHO CO3JAaHHYIO ITANKY BCE KOABI JUIs
MPOBEPKH CHUCTEM M JATUYMKOB U3 COCTaBa HabOpa KOHCTPYKTOpa CIyTHHKA
«Op6uKpadm» u «Arduinoy.

* Boimonauts KanuOpOBKY JlaTYMKa YIIOBOM CKOPOCTH, MarHUTOMETpA,
COJIHEUHBIX JATYMKOB, JPYTUX CUCTEM U JATUMKOB CITYTHHKA, JJISl KOTOPBIX
3TO MOKET OBITh HEOOXOAUMO.

° HpOBCCTI/I ABTOHOMHBIC HCIIBITAHHA BCCX CHCTCM, OAaT4YUKOB, YCTPOﬁCTB,
YCTaHaBJIMBACMBbIX Ha CITYTHHK.

[ pr—— Ypoaens BY

L a B = A Amawmcio B0 0

Puc. 17. Oxno nporpammsl LIYII (GroundControl X) u o6pazer mpoBepku MaFHI/ITOMTpa

* [Ipu npoBeieHUN aBTOHOMHBIX MCITBITAHHIA KaMephI ITOJIC3HON HArpy3KH JOOUTHCS
HanboJiee YSTKUX MOKa3aTeIe pe3KOCTH U (DOKYCHUPOBKH TP TIOMOIINA MUPHI
(CM.TIpUJIOKEHHUE).

HeoOxoauMbIM  YCIIOBHEM SIBJISCTCS JEMOHCTpPALMsA KOJUYECTBA HTEpaIui,
MOJTyYCHHBIX JIAaHHBIX, 3HAUCHUH IATYMKOB (HAmpuMep, I JaT4hKa YTIIOBOM
CKOPOCTH - KOJMYECTBO OMPOCOB M yrioBas ckopocTh mo ocsim OX, OY, OZ), Bo
BpeMs HCIOJIHCHHS KOJa TpOoTrpaMMbl Ha JKpaHe Kommblorepa. [lo kaxmomy
BBITIOJTHCHHOMY TYHKTY NPOM3BECTH (DPHKCAIMIO B OTYETE C MOMOIILI0 PrintScreen
MOHHMTOpPA KOMITBIOTEPA.

Mopyas 4. U3rorosjieHue, cOOpka, nmpoBepka padoTOCHOCOOHOCTH
cuctem MKA. Pa3pabdorka u oT/IaKa NMPOrPaMMHOI0 KoJaa padoThI
MKA

KoManaa y4acTHMKOB NpOAOIDKAET pa3paboTKy, COOPKY M MPOBEPKY YaCTH
PaIuOdIIEKTPOHHOTO 000PYAOBAHHUS:

- CUCTCMBI PACKPLITHA U YIIPABJICHHA COJITHCUYHBIMHU IMAaHCIISIMU
______________________________________________________________________________________________________|
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- CHCTEMa YIIPABJICHHS OPUEHTAITMEH COTHEYHBIMY ITAHEIISIMH,

- CHCTeMBl  JOTOJHUTEIBHOTO  JHeprooOecmedeHus  (cTabmmmsaTop
HaIPSKEHU)

- CHCTEMBl pACYCKOBKH, MEXAaHHYECKOTO PACKPBITUSA, yIACpKaHHUSI B
TPAHCIIOPTHOM U paboveM IMOJI0KEHUH MOJIETH MepeAaroIIel aHTCHHBI.

COopka, mpoBepka pabOTOCTIOCOOHOCTH OTACIBHBIX CHCTEM JIOMYCKAETCSl BHE
YUCTOW KOMHATHI M OCYIIECTBIISIETCS] HA pabodyeM CTOJIe paJUuOMOHTAKHHUKA.

CucreMHBIH NPOrPpaMMHUCT TPOAOKAET  BBINOJIHEHUE 3aJaHHs IO
oOecrieyeHnt0 paboOTOCTIOCOOHOCTH CHUCTEM U YCTPOMCTB coOupaemMoil MoAeNnu
CIyTHHKA!
o Hcnonb3ys panee pazpaboTaHHbIi 00U aroput™M padotel MKA Ha opoOuTe,

pa3palaTbiBaeT MPOrpPaMMHBIN KOJI JUIs COBMECTHOM KOPPEKTHOM pabOThl TaTUYMKOB,
CHUCTEM, YCTPOMCTB, ycTaHaBiuBaeMbix HAa MKA.

. Pa3pabateiBaeT mnporpaMMHbI KOJ Ui NPOBEIEHUA (PYHKIMOHAIBHBIX
UCIIBITAHUI CIyTHHKA, KOTOPHIE BXOJIAT B COOTBETCTBYIOIIUNA MOJYJIb KOHKYPCHOIO
3aaHusl.
o C nomouipl0 NIPOrpaMMBI-AMYJIATOpPAa IPOBEPUTH  PabOTOCIOCOOHOCTH
CKOMITMJIMPOBAHHBIX KOJIOB.

Pe3ynbpTaThl BBINOJHEHUS 3aJaHMsI 3aHOCATCS B IPUJIOKEHHE OTYETA B BUJE
CHUMKOB 3KpaHa, pororpaduii, mpe3eHTaIuii.

Monyas 5. Coopka cryTHHKA

[locne BBIMOMHEHUS NPEIBIIYIIMX MOJyJed HauMHaeTcs cOopka ammaparta,
KOTOpasi BBIMNOJHAETCS B YCIOBHO YHMCTOM KOMHATe (KOMHATa C OrpPAaHHMYEHHUEM
JOoCTyna W TpeOOBaHMEM COOMIOJaTh MpaBujia pabOThl M HAXOXKACHUS B YUCTOMN
KoMHate). Bce HeoOXxoaumbie mpuOOpPHI, KOHCTPYKTUB, KpEMeX, UHCTPYMEHT H
BCIIOMOTaTelIbHAass OCHACTKA 3aHOCATCS B YHMCTYIO KomHaTy. Kabemn u KryTsl
c(hOpMHUPOBAHHI, IPOMAPKUPOBAHBI. CnyTHuUK coOupaercs COTJIaCHO
TEXHOJIOTUYECKON KapThl cOopkH. Jlo Hayasia COOpKH HEOOXOAMMO 3aKOHUYUTH PAOOTHI
0 KOHCTPYMPOBAaHUIO W MPOEKTUPOBAHUIO JECTAJICH, Y3JI0B, JIEMEHTOB, CHCTEM.
HeoOxoaumo ynanute npeoxpanuTeib U3 COOTBeTCTBYowIero rue3aa B COIl u cnate
€ro IKCIepTy Ha Tuiomiaake a0 okondanus coopku MKA. Tlpenoxpanuresns T0KEeH
OBITh BO3BpAILIEH YYaCTHUKaM B MOMEHT nepBoro BkitoueHuss MKA nocie coopku.

[Tonuyto coopky MKA B yClIOBHO YHCTON KOMHATe HaYMHATh TOJBKO MO MEpe
rOTOBHOCTH Bcex cucteMm. JlomyckaeTcss cOopka CHOyTHHKa M HapajulebHOE
M3rOTOBJICHHE JI€TAJIE HAa CTaHKE JIa3epHOM pe3ku U reyatu Ha 3D npunTepax.

DKcnepTaMu OLICHUBAETCS:

o [IpaBunbHOCTh (UHATBLHOM COOpPKM ammapaTa M COOTBETCTBUE C paHee
pazpaboranHoii 3D mMoenslo.
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CooTBeTCTBHE TEXHOJIOTHUUYECKOM KapTe

CooTtBeTcTBHE KaOETBHOM CETH TOKYMEHTALUH.

XoMyTOBKa KabelbHOM ceTH K Kopiycy KA ¢ moMOIIbIo MIaCTUKOBBIX KITUIIC.

Hannyre KOHTPOBOUYHOW MPOBOJIOKK Ha PE3bOOBBIX COCIMHEHUSX KPETUICHUS

MaxoBHKa K Kopiycy KA B Hy>KHOM /1 3TOTO HaIllpaBJICHUU, OTCYTCTBUE MPOBUCAHUS

KOHTPOBOUYHOM MPOBOJIOKH U HE 3aTSHYTHIX PE3bOOBBIX COCAMHEHUH.

v =30
% 7 A1

Puc. 18. IIpumep KOHTPOBKH pe3b00BOTO COCTUHCHUS

o Hcnonb3oBaHre 3a3eMIISIONIMX OpacieToB, 3alllUTHBIX OYKOB, XajaToB,
KOMOMHE30HOB, IIAN0YEK, 0axui, MepyuaTok.

2 = ' — < a s \ -ll\r
Puc. 19. MnauBuayanbHble cpeicTBa 3alUThI

CnyTHHK coOpaH, CTOMT B «YUCTON KOMHATE» B OXKUJIAHUM dTara MPOBEICHUS
KOMIUIEKCHBIX UCIIBITAHUM Ha CTEHJIEC MOJYHATYPHOT'O MOJICTUPOBAHUSI.

CnoyTHMK BBIHOCAT W3 YHWCTOW KOMHAThl M YCTAHABJIMBAIOT Ha CTEH]
MOJYHATYPHBIX UCIIBITAHUM, TOKA HEMOJIBH>KHO.

['pynmoit 3KCnepToB BHU3YaJIbHO MPOBOJIUTCA TMEPBBIH OCMOTP COOpPaHHOTO

KOCMHMYECKOI'0 arapara Ha OpeIMET OTCYTCTBUSI MEXAHUYECKHUX MOBPEXKICHUN H
TOTOBHOCTH K (YHKIIMOHAJIBHBIM HCIHBITAaHUSM. llepBoe BKIIOYEHHE COOPAHHOTO
CIIyTHMKA KOHKypCaHTaM IPOBOJUTH TOJbBKO B MPUCYTCTBHUM HKCHEPTOB Ha
a’pOAMHAMUYECKOM CTEHJIE:
o MPOBEPSIOT OaTaHCUPOBKY MakeTa Ha a’dpOJUHAMHYECKOM IIOJBECE: €Cld
MOJIOKEHHE IIEHTpAa MacC BBINMI€ I[EHTpPa BpAIICHUS, Jajbllleé WCIBITAHUS Ha
a’POJIMHAMUYECKOM  TIOJ[BECE MOXXHO HE MpoBOJAUTh. CHYTHUK MOJICKUT
KOPPEKTUPOBKE IO IIEHTPY Macc U (WiK) cOOpKe M0 HOBOW MOJIENH;

o MepBOC BKIIFOUCHHE COOPAHHOTO alapara — MpOoBEepKa IMOJayu HaNpsHKCHUS
nutanus ot COII B 60pTOBYIO CeTh CyTHHKA (HaNpsDKEHUE HAa MHIUKaTope 6omee 7,5
BouibT);
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° KoHTponbHOE B3BemmBaHWe TOTOBOTO u3nenus. [lo okoHuanunm paboT Ha
TJIOMAKe HEOOXOAMMO MPEeaoCTaBUThL Tadimiy macc Bcero MKA, ¢ ykazanuem
pacyeTHOW MacChl U3 JOKYMEHTAIMH B (PaKTUUECKH MTOTYIUBIIEHCS;

° OCYIIECTBJISIOT TEPBOE TOIKIIOUYCHUE K COOPAHHOMY CIYTHHUKY U OYHCTKY
namsatd BKY ¢ momomipio ¢ynknun Clean-All ¢ o0s3arenpHON aeMOHCTparuei
mpoliecca Ha dKpaHe KOMITBIOTEpa WJIU IICHTPAJILHOTO MOHUTOPA Ha TUIOIIA/IKE.

Monayas 6. IloaxyHarypHablie ucnsiTanusas MKA

[locne pomycka rpymnmnod SKCOepToB K (YHKIMOHAIBHBIM HUCIHBITAHUSIM
WHxeHep-nporpaMMHUCT HOJKIIOYAET CBOM padOuyuil KOMIBIOTEP K LIEHTPAIbHOMY
MOHMTOPY B 30HE UCIIBITAHUH U BBITIOJIHAET IOIIArOBOE TECTUPOBAHUE BCEX OOPTOBBIX
npuOOpOB B cOCTaBe MakeTa. Jlajee B anmapare TECTUPYIOT CJIEIYIOIINE JIEMEHTHI IO
3aJI0)KEHHOW MTPOrpaMMHUCTOM IIUKIJIOrpamme padoThI:

® MaxOBHUK
nepenaTyuky, npuemMHuku BU u YKB
KaMmepy
COIl
COJIHEYHBIE TATYMKU
JNATYUK YIJIOBOW CKOPOCTH
® MarHUTOMETP

HeoOxoauMbIM ycliOBUEM SIBISICTCSl JIEMOHCTpAIUsl KOJIMYECTBA WTEpalUid,
MOJIYYCHHBIX JaHHBIX, 3HAUYEHUWA JATYMKOB (Hampumep, s AaT4MKa YrioBOM
CKOPOCTH - KOJIMYECTBO OTIPOCOB U yTII0Bast ckopocTsk 1o ocsim OX, OY, OZ), Bo BpeMms
WCIIOJIHEHHSI KOJla IPOrpaMMbl Ha 3KpaHe KOMIbIOTEpa, LIEHTPAJIbHOM MOHUTOpPE B
30HE UCTIBITAHUM.

Mopyasb 7. Penienue nesieBoi 3a1a4u

[Ipu BBIMOJIHEHUH MOJYJII CHCTEMHBbIH NMPOrpaMMMCT MPOIIMBAET Ha OOpT
IIPOTPaMMBbl, HANMCAaHHBIE UM paHEEe W TMPENOCTABIIET DJKCIEPTaM K OIEHKE
WCIIBITAHUS] KOCMHYECKOTO aIllapara Ha a3pOoAMHAMHUYECKOM CTEH/IE UJIU Ha MTOABECE:

o PackpyunBaHue kopiyca amnmapaTa U3 HEMOJBUKHOTO TOJIOKEHUS BJIEBO (IO
XOJ/1y YaCOBOM CTPEJIKH) U BPAILIEHHE C MIOCTOSHHOW YIJIOBOM CKOPOCTHIO

o PackpyunBaHue kopiyca amnmapara W3 HEMOJBHXKHOTO TIOJIOKEHHUS BIIPaBO
(IpOTHUB X012 YaCOBOM CTPEJIKK) U BPAILIEHUE C MOCTOSSHHOW YIJIOBOW CKOPOCTHIO

o [ToBOpPOT ciyTHUKA U3 HEMOJABHUYKHOTO COCTOSIHUS Ha 3aIaHHBIN yToJI

o Crabwimzanusi CyTHUKa W 3aJaHHble B JieHb (-2 3HaueHUs] BPEMEHH U
TOYHOCTH yJIepKaHUsI KOpIyca anmnapara.

o BxitodaroT MMHUTATOp MAarHUTHOTO TMOJs 3€MJIM, HPOBEPSIIOT TOYHOCTh

OIPCACICHHU: yIJId I10 MAaIrHUTOMCTPY,
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o BBITTOHSIIOT OpUEHTAITMIO CITyTHUKA 10 MAaTHUTOMETPY Ha IMOJBECE C IIOMOIIIHIO
MMHUTATOPA MAaTHUTHOTO TTOJISI 3eMJTH IO HECKOJIBKUM yriiaM. Koln4aecTBo yriioB u ux
3HAYCHUS ONpenemsitoTcs B 1eHb C-2

o BxmogaroT MpoKEKTOp M KOHTPOJUPYIOT MPABHIBHOCTH PEAKIIUA CHUCTEMBI
yIOpaBlIeHUS HAa HWCTOYHUK CBeTa (JOJHDKEH HAvaTh pPa3BOpadMBaTLCS Ha
a’pOIMHAMUYECKOM TOJIBECE B HY)KHYIO CTOPOHY C MCTIOJIh30BAaHUEM MaXOBHKA WU
MaXOBHKOB) 110 HECKOJIBKUM yTJIaM. KoJTM4ecTBO yTIOB U X 3HAYCHHS OTIPEACIISIOTCS
B JieHb C-2

o PaGoty OOpTOBOIl CHCTEMBI YIpaBICHUS MO LMKJIOTpaMMe: CTaOWIM3alus,
opuenTanus, (ororpadupoBanue, mnepemady ¢dotorpadun Ha 3emmio B LleHTp
YIPABJICHHS TIOJICTOM

PaboTy JOMOTHUTENBHBIX YCTPONCTB, OIKITIOUCHHBIX K CITyTHHKY

PaboTy cucteMbl packpbITHs U TIOBOPOTA COTHEYHBIX MaHENeH

PaboTy cucteMsbl yrpaBieHuUs: TOBOPOTOM COJTHEUHBIX MaHeNen

KadecTBo m300pakeHUs, MOIYYEHHOTO C KaMephbl: OpPHUCHTAIUS, YETKOCTh
(uccnemyercs mpy MOMOIIY MUPHI)

o Yuciio n300pakeHui, TOJYYSHHBIX 32 33/JaHHbII HHTEPBaJl BPEMEHHU.

HeoOxoaumbiM yc10BHEM SIBIISIETCA JEMOHCTpAIMsI KOJMYECTBAa UTEpaIui,
MOJIYICHHBIX JaHHBIX, 3HAYEHWW JaTYMKOB (HampwMep, JUIsl JaTdydKa YTrJIOBOU
CKOPOCTH - KOJIMYECTBO OTIPOCOB U YTIIOBast CKOpocTh 1Mo ocsim OX, OY, OZ), Bo BpeMms
WCITOJTHEHMsI KOJIa TIPOrpaMMbl Ha dKpaHE KOMIIbIOTEpa, IEHTPAaIbHOM MOHUTOPE B
30HE UCIIBITAHUM.

DKCnepThl  KOHTPOJUPYIOT  KadyecTBO  OalaHCHMpOBKM  MakeTa  Ha
adPOAMHAMUYCCKOM TIOJIBECE; TOYHOCTh M3MEPSEMBIX BEIUYMH ITyTEM CPaBHCHHS C
STAJIOHAMHU; KOJMYECTBCHHBIC W KA4YCCTBEHHBIC IapaMeTphl pabOTHl CHCTEMBI
ynpasieHus (ObICTpOAEHCTBUE, TOYHOCTHD ), KAUECTBO H 00bEM IMOTYUYCHHBIX C «O0pTa»
JTAHHBIX KaMepFhl.

Monayas 8. Opranuszanus padoudero mecra. bepe:kinBoe npou3BoacTBo.
Coouronenne npasui Th u OT.

JoxymeHTarust ohopmiIsieTcsl Y9aCTHUKAMHU B TMPOIECCE BBIMOTHEHUST pabOTHI,
OT €€ Ka4ecTBa 3aBUCUT, TTIOMMET JIM CTOPOHHUN HAOII0aTeNb, 3a9€M CO3/IaH TOT WA
WHOM TOKYMEHT Y TIPUTOJICH JIH JIJIsl JaJibHEeHel padboTel. JIto00# TOKYMEHT TOJKEeH
MMETh Ha3BaHHWE, aBTOPOB, JaTy CO3[aHHUs, BEPCUIO, OTJIABIICHHE, HYMEPALUIO
ctpanull. Ilo cyTw, OH JOJKEH BKIIIOYATh BBEACHHUE, MOCTAHOBKY 3aJaud, XO/I
AKCIIEPUMEHTA, WILTIOCTPALIMM, BBIBOJIbI, 3AKJIFOYEHUE U CIIUCOK JIUTEPATOPHI, XOTS B
KaKJIOM KOHKPETHOM CJIy4ae COCTAB OTJIABJICHHS MOXKET Pa3aInyaThCs.

HemanoBaxxHyio pojb UTrpaeT BHEAPEHHE B TPOIECC BBHIMOJHEHUS PabOThI
MPUHIIAIIOB OEPEXIIMBOTO MPOM3BOACTBA, T.€. BOBJICUEHHUE YYACTHUKOB B IPOILIECC
ONTUMHU3AIMKU paboyero TMpPOCTpaHCTBA C I1EIbI0 MHUHUMM3ALMK 3aTpaT W
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MaKCUMaJIbHOW OpPHUEHTAlMA Ha pe3yjiabTaT. OKCIEPTAMU OIICHHBACTCS TaKXKe
IUTAHUPOBKA pabovYero MecTa, TO €CTh PAllMOHAIBHOE MMPOCTPAHCTBEHHOE Pa3MeEIeHHE
BCEX DJIEMEHTOB OOOPYIOBaHMS, TEXHOJOTHYECKOWM M OPTaHU3AIMOHHOW OCHACTKH,
WHBEHTaps, KOTOpbIe OOECHeurnBalOT HSKOHOMHOE HCIIOJIb30BAHME MaTepuaa,
pecypcoB, 6€30MacHOCTH TPY/a.

KynasTypa mnpom3BoacTBa MOApa3ymMeBaeT IMyHKTYaJIbHOCTh, TPABHIBHOE
UCTIOJIb30BaHUE HHCTPYMEHTA, SKOHOMHOE pPacXOJ0OBaHHE PECYypCOB M MaTepHuaia,
paboTy B UWHIMBUAYAIbHBIX CPEACTBAX 3allWTHl (Xajarax, B I[epYaTkax, cC
pecnuparopaMu, B 0axuiiax) M ¢ 3a3eMjeHHeM (KOTJla 3TO HeO0OXOIUMO), YUCTOTY U
NOpsZIOK Ha pabodeM MecTe.

[Ton opranumzanueit pabodero Mecra MOHMUMAETCS KOMILICKC MEPOIPHSITHIA,
HalpaBJICHHBIX Ha CO3/1aHHe Ha pabodyeM MecTe HEOOXOAUMBIX YCIOBHM s
BBICOKOTIPOU3BOIUTEIHLHOTO TPY/Ia, Ha TOBBILIEHUE €r0 COJAEPKATETLHOCTH U OXPaHy
3I0pPOBbsSI yJ4aCTHUKOB. KakqoMy wieHy KOMaHIbl HEOOXOJAMMO TaK OpraHMW30BaTh
pabodee MpPOCTPaHCTBO, YTOOBI KOMGMOPTHO ObUIO KaXJAOMy. OTH YCIOBUS TpyJla
TOJDKHBI HWMETh PpallMOHAIBHYIO TUIAHHPOBKY U Oecrepe0oitHOe BBITOJTHCHHE
CIeAYIOMIMX (QYyHKIIHIA:

- KoHCTpYKTOD - TPOSKTUPOBIIIHUK

- PailMO3IEKTPOHIIIMK - CXEMOTEXHUK
- CUCTEMHBIN TPOTPAMMHUCT

- Cnecapb-cooprimk KA

4. KPUTEPUU OLHEHKH

B nanHOM pasznene onpeneacHbl KpUTEPUH OTICHKH M KOJTUYECTBO HAYMCIIIEMBIX
OoaiioB (cyaeiickue U 00BbEKTHBHBIE) Tabimma 2. OOIIee KOIUYecTBO OasioB
3aJIaHUs/MOJTYJIS TI0 BCEM KpUTEpUsiM olleHKU cocTanisieT 100.

Tabmma 2
Paznen | Kpurepwit OreHkn
Cyneiickas OObexTUBHAS OO6mas
A | 3D-npoekTupoBaHue
KoMITOHOBKH MKA 0 15 15

B | Pa3zpaboTka TEXHOJIOTHYECKOM
KapThl COOpKHU HYHKIIMOHATHHOU 0 9 9
MO KOCMUYECKOTO
anmnapara. Pazpabotka u
MIPOCKTUPOBAHKE ITEUATHBIX TIJIAT
OTHeIbHEIX cucteM KA.

C | TIpoBepka u 0 15 15
IPOrpaMMHPOBAHHE JATYUKOB,
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cucteM MKA, nieneBoit
anmaparypehl.
ABTOHOMHBIC HCTIBITAHUS
CIIyTHHKA.
D |Usrorosienue, cOOpKa, 0 10 10
poBepKa paboTOCIIOCOOHOCTH
cucteM MKA. Pa3paboTka u
OTJIaJIKa MPOTPAaMMHOT0 KOja
MOJTHOM IIUKIIOTPaMMBbI PabOTHI
MKA.
E | Coopka ciyTHHKA 0 7 7
F | [lonyHaTypHBIC HUCIIBITAHHS 0 20 20
MKA.
G | PerieHue 1eneBoi 3a1au. 0 20 20
H | BepexnBoe Mpou3BOJICTBO. 0 4 4
Cob6monenue Th u OT.
Opranuzainus paboyero Mecra
Hroro = 0 100 100
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5. HPUJIOXKEHUSA K KOHKYPCHOMY 3AIAHUTIO

[Tpunoxenue 1
JlaHHBIE 3aMOMHAIOTCA U YTBEPKIAKOTCS SKCIIEPTaMHU B

neHb C-2 B kauecTBe 30% m3menenus K3

CxeMa B3aUMHOI0 PacnoJIOKeHHUs UCKYCCTBeHHOro cnyTHnka 3emuun (UC3),
MeCTa CbEéMKH U YIJIOB BICTABJICHUSI MMUTATOPA COJTHLA

1. Hcnonb30BaHre MarHUTHOM paMKHU

270°

Mmutatop 3emnan

Um UTaTop conHua

Mogens MC3

A

o

Ocb nepecedyeHuns LI.M. UC3, kamepsbl, 3emau

OO

90°

Puc.1.1 — CxeMa ncnonb30BaHusI MArHUTHOM paMKH
[Ipumep 3amanus:

1. Vron AOC pagen 0° (+10°...-10°)
2. Vron AOC pasen 54° (+10°...-10°)
3. Vron AOC pasen 300° (+10°...-10°)
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MoaenupoBanue kopnyca KA:

MopenupoBaHue HEOOXOIUMO BBITIOIHUTD 110 UMEIOMIEMYCS
mabony (o0pasiy) kopmyca KA — mpaBuibHOTO
BOCHBMHUYTOJILHUKA C CPEHEH IMOIKON C yU4EeTOM YBEITHUCHUS
IITUPUHBI OOKOBOW CTEHKH HA MM U BHECCHHEM
COOTBETCTBYIOIINX M3MEHEHHI B KOHCTPYKIIHIO Kopiryca KA mst
TIOCIIEAYIOIETO U3TOTOBJICHUS HA CTAHKE JIA3EPHOU PE3KH.

Bepxnee ocHoBaHue -1 mr
Cpennsig noyika — 1 mr
Hwxuee ocHoBanue — 1 mrt

bokoBas creHka — 8 T

1.
2.
3.
4.
5.

MopenupoBaHuEe 3JIEMEHTOB CHUCTEMBI PACKPBITHS, IOBOPOTA COJHEYHBIX

Pe3r00BOE coeMHEeHNE — BUHT + 11ai0a + raiika.

HaHCHGﬁ, KPCILUICHUA CUCTEM U JAaTUUKOB CITYTHHKA C ITOCICAYIOIIUM H3IOTOBJICHHUCM

Ha 3D npunTrepax:

1. VYT070K U151 KpETJICHHs 110 KOJIMYECTBY OTBEPCTUI KPETJICHUS.
2. Cucrema KperieHUs] COJTHEUHBIX NTaHeleH.
3. Cucrema xperieHusi pesepBHoi COII, Arduino Shield, pene s

MOJKIIOUCHUSI  YCTPOMCTBA  JJIi  NEPEKUTaHUsT HUTU  CHUCTEMBI
packpbiBanus CII.
4, [ToammnHUK a3poAMHAMUYECKOTO MOJIBECA.

5. HOCELZ[OLIHEUI IMaHCJIb JIS IIOAIIHUITHUKA a3POJHUHAMHUYCCKOI'O IIOABCECA.

Cucrema pe3epBHOIO NUTAHMS:

o [lapamerpnl crabunuzaropa HanpspkeHus: Usx = 14...36 B; UBsix = §,8
B; IBpix = 1,5 A;
e Paccunrare TUIOMAAR pagMaTopa IS OXJAKICHUS MHUKPOCXEMBI

cTabmin3aTopa HampsHKCHUS;
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e PaccuuTarth CONPOTHBIICHUE TOKOOTPAHMUYMBAIOIIETO PE3UCTOpA IS
ceeromona AJI307
o [loaxmrounts mepemarynk Arduino 433ml11 B KadecTBe HArpy3ku K
COJTHEUHBIM ITaHEJISIM ¥ B 33JJaHHOW IPOTPAaMMHOM OPUEHTAITUH TIEpeIaTh

coobmenue «Solar panels are correct!”. IlpunATh coOOILICHHE Ha

IMPUCMHHUK

Pa3mep padouero moJist 000py10BaHusi, IPUMEHSIEMOI'0 B U3rOTOBJICHUH
kopnyca KA:

e Pabouee nose 3D npunTepo — 180X180 mm
e PabGouee nose cranka ais gazepHoit pesxku — 600X400 mm
e PabGouee none ¢ppesepuoro cranka — 100X100 mm

Copyright © Coro3 «Bopuackumic Poccusi» (Ha3BaHUE KOMIIETEHIINH) 47



N
world skills
Russia
[Tpunoxenue Ne3
OT4er 0 NpoBeleHUN COPEBHOBAHM

Hazpanue yuemnuoHara:

Pabouee mecTo No

PaCHpCILGJ'IGHI/IC poneﬁ Y4aCTHHKOB B KOMAaHIC:

Jlata
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OTtuer 0 pa3zpadoTke 00PTOBOM Ka0EJIbHOM CeTH
[enn: pazpaboTka OOpTOBOI KaOEIHHOW CETH CITyTHUKA

1. Kaprunka: Print Screen, crioco6 Mex0109HOTO COCTMHCHHMS

2. Yeptex: pacnaiika kabens (pacCliMHOBKA)

3. Yeprex: [IpuHnunuanpHas cxeMa COeIMHEHU 0JIOKOB, C 0003HaUYCHUEM
HOMepaMu KaOeJIbHBIX MIEPEX0JI0B, a TAK)KE HOMEPOB OJIOKOB.

4, Tabnuia JIUH KaOeIbHBIX MEPEX00B U COCTMHEHUN

No HaunmeHnoBanue coennnsgemMbix |/limHa B Jmina ¢
ntetida | G10koB (1aTIMKOB) D- monenu, |momyckoMm, MM
MM
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l. H3rorosiienne kadeseil u nuieigos.

1. ®oro: naiika kabdess, pe3yabTar
2. ®oTo: 00KMMKa HUIEH(OB, pe3yabTaT
3. OOmras Macca Bcex 1uiei(oB U MPOBOJOB, TPaMM

Il.  Otuer o npoBeaenun 3D-npoekTHPOBAHNS CIIyTHUKA

LICJ'IBI BBIIIOJTHUTH KOMITIOHOBKY CITYTHHKA, OOCHHUTL €TI0 MaCCOBO-MHCPIHMOHHBIC
XapaKTCPUCTUKHU

1. KapTuHka: oOmuii Bu myTHUKA, KAPTUHKA B U30METPHUH, MOJIO0KEHUE KaMEPbI
2. Kaprtunka: oOmiuii BUJ1 CIyTHUKA C yKa3aHUEM MPUOOPOB CTPEIIKAMH,
3. Kaprtunka: yka3zanue CBSI3aHHBIX OCEH CUCTEM KOOPJIMHAT C IIEHTOM B LIEHTPE

Macc
4. Kaprunaka: Print Screen ¢ nporpaMMbl MOJICITHPOBAHMS ¢ TAOJIUIKON MacCOBBIC
XapaKTEePUCTUKHU.
5. Tabnwuila eHTpa KOOpIMHAT IIEHTPa MacC CITyTHUKA
Koopaunats! nieHTpa Macc, |Jlomyck, He 6oiee £+, MM
MM
X -10..+10
Y -10..+10
Z -100..-200

6. TeHzop mHepuUU, KI*M2

X Y Z

e

<

N

I1l. Pacuer macchl annmapara
1. Macca anmnapata o 3D monenu, kr

2. PeanbHas macca anmapara (C y4eToM Macchl UIeH(OB), T
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3. OO6mmas mionaab BHEUTHEH MOBEPXHOCTH KOHCTPYKIIMUA MM”2

4. TaGnuia B3BEIIMBAHUS ACTAICH KOHCTPYKITUH, TaTYNKOB, Y3JI0B, cucTeM KA,
MIOJIBECA U TPAHCTIOPTUPOBKH.

Ne | HammeHnoBaHue neranu uim Bec, rpamm IIpumeuanue
YCTPOMCTBA

BriBox:

IV. Ortuer o pa3padoTke ajaropurmMa cTaduan3anumn

[enb: pazpaboTka alropuT™Ma CTaOUInU3aIuy CITyTHUKA

1. 3adeM Hy>XEH aJIFOPUTM: OTHCAHUE
2. Kaprunka: npuHIMnuanbHas 0J0K cxema paboThl (aJIrOpuT™M)

OO6muii anroput™ padoTsel KA Ha opOuTe 10KEH BKIIOYATh B ceOs:

® anTOpUTM palbOTHI cUCTEeMBI cTabunu3amu KA
® anrOpUTM pabOTHI cUCTEMbI opueHTanuu KA

® aNTOPUTM pabOTHI PACKPBITUS COTHEUHBIX Manenein KA
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® anropuTM paboThI Mose3HON Harpy3ku KA

3. Kaptunka: cucteMbl KOOpAMHAT, YCTAHOBKA TATYNKOB OPUCHTAIINH
4. Tabnuma: pacmnonoxxenue qaTankoB CoHIa

Howmep natunka Ocb cniyTHHKA Opuenranus [Tpumeuanus

5. Tabnuia: pacrnonoKeHne U3MEPUTEIbHBIX OCEl MarHUTOMETpa

Ocbh naTumnka Ochb ciyTHHKA [Tpumevanus
X
Y
Z

6. Tabnuua: pacrojaokeHne U3MEPUTENIBHBIX OCeH JaTyhKa YIJIOBBIX CKOPOCTEN

Ocbhb naTumnka Ocsb ciyTHHKA [Tpumevanus
X
Y
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V.  Ort4er 0 pa3padoTKe NPOrPaMMHOI0 KO/Ja.
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1. Ot4er o cOOpke CIIyTHUKA

Heab: cOopka n TecTUpOBaHNE OOPTOBBIX CHCTEM

1. Kaptunka: Print Screen: coOpaHHBIN CITyTHUK
2. Tabnwia COOTBETCTBUS YCTaHOBKH MPruOOpoB 3 D-monenm

Homep |HasBanue CootBerctB |[Ipumedanus

ue ([a,

HET)

Tabnuiia npoBepku padbOTOCIOCOOHOCTH CUCTEM

Homep |Ha3Banue Pesynbrar  |[Ipumedanus (moxa3aHus
(da, Her) JATUYUKOB)
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[Tpunoxenue Ne 4

Hepeqeﬂb I/IH(l)OpMaIIl/II/I, XpaHHIHeﬁCH B INallKe 1JIfl YIaCTHUKOB
YyeMIimoHnaTta

1. [Tanka 1715t BBIOJIHEHUS 3a/1aHKSI KOHCTPYKTOPA-MIPOEKTUPOBIIHKA!
e 3D-monenu (.SLDDRT) natunkoB u cucteM HaOOp KOHCTPYKTOPA
cinytHuka «OpOukpadT»
2. [Tanka 151 BEIOTHEHUS 3alaHUs PAJUONHKEHEPa
o SX-Modeler
e OBC
e Ground_Control_X
e Driver
3. [Tarnka n71st BBIOJIHEHUS 3a/1aHUSI IPOTPAMMHUCTA:
e notepad_r115
notepad r118
Arduino ID
Onucanue pynkumii mpumepst kogoB_C Python
bubnuoTteka g B3auMoeiicTBus Arduino 1 KOHCTPYKTOpa
OpbuKpadt
e Schsat-GUI Akryansuas Bepcus nporrBku GUI Web-unrtepdeiica
6oproBoro kommberoTepa (0130.07.2018).
e Libschsat O6HoBeHNE cTaHIAPTHON OMOIHOTEKN (QYHKITHIA.
e Libschsat Ard OGHoBenue cTangapTHON OMOIHOTEKH (HYHKIIHI C
byukuusamu s ynpasiaeaus Arduino (beta).
4, [Tanka BcrmoMoraTeabHBIX TPOTPAMM:
e Apache_OpenOffice
o WinRar
e Sprint layout
e Zenit
5. KonkypcHas nokyMeHTaus
e (OCHOBHOE KOHKYPCHOE 3aJJaH1E
e l3menennoe koHkypcHoe 3aaanue (30 %%, [lpunoxenue Nel u
[Tpunoxenue Ne2)
e OrtueT o BBIMIOJIHEHNH KOHKYpcHOTO 3ananus (I[Ipunoxenue Ne3)
6. OO6mas JoKyMeHTaIus
e TexHuyeckoe ONnrcaHue
Konekc »tnkn
HNuctpykiust Tb u OT
Pernament Tom A
Pernament Tom B
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Chnucok PEKOMECHAYEMBIX IIPpOrpamMm u calToB

Huoke nepedncneHsl CChIIKM HA MHTEPHET PECYPCHI AJIs ToMcKa MH(pOpMaIuH,
CKaYMBaHUs MPOTrpamMM, HEOOXOTUMBIX JJIsi 00yUeHUs1, IOJTOTOBKH, POBEICHUS
YEMITMOHATOB:

1. Caiit onucanusi pabOThl KOHCTPYKTOPA:
e http://www.orbicraft.sputnix.ru/doku.php
2. Heo6xoaumoe 1O nist paboThl ¢ KOHCTpYKTOpOoM «Opoukpad:
e http://www.orbicraft.sputnix.ru/doku.php?id=software
3. IIO otkperiToro yucinenHoro Mmoaenuposanus SX_Modeler, Orbit Control
(OBC):
e https://sourceforge.net/projects/sputnixsatellit/files/?source=navbar
4. Caiir qig padotsl ¢ Arduino_IDE:
e https://www.arduino.cc/
5. I1O tBepmotenpHOro MoaenupoBanus SolidWorks:
e http://www.solidworks.ru/
6. I1O 3D moxemupoBanus 3D-Max:
e https://www.autodesk.ru/products/3ds-max/overview
7. 11O niis TEMIOBBIX PACYETOB:
e https://sourceforge.net/p/thorium/wiki/Home/
e https://www.laduga.ru/salome/index.shtml
8. TIO nnst 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 npensaputensHoit oneHku ctoumoctr Small Satellite Cost Model:
e http://www.aerospace.org/research/space-systems-infrastructure/small-
satellite-cost-model/
10.Caiit Earth Observation Portal o coctaBe u KOHCTPYKIIUHU CITyTHUKOB:
e https://eoportal.org/web/eoportal/home
11.Caiit o HaOmronennu 3a 3emteii: https://earthobservatory.nasa.gov/global-maps
12.CaiiT 0 mpoBeeHNHN KaTuOPOBKH MarHeTOMETpa:
e http://robotclass.ru/articles/magnetometer-and-compass/
e https://sites.google.com/site/diyheadtracking/home/kalibrovka-
sensorov/magnetometr-calibration
13.T10 mst mogenupoBanus npoduieit Slicer 360:
e https://apps.autodesk.com/FUSION/en/Detail/Index?id=8699194120463
301363&0s=Win64&applang=en
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TpeGoBaHus K KOHKYPCHOI ILIOIIaKe:
KonkypcHas 1momanka JnopkHa ObITh obOecrieyeHa M 000pyJOBaHa B
cootBercTBUM ¢ WJI n mmanom 3actpoiiku. [Ipu 3TOM Ha IIomaake TOJKEH ObITh

YCTOMYMBBIN IIpHeM nHTepHeTa yepe3 poyrep Wi-Fi Ha ckopocTtu He MeHee 30 M6/c

5.4. PABPABOTKA KOHKYPCHOTI'O 3AJIAHUSA
KonkypcHoe 3amanue paspabaTeiBaeTcsi IO oOpasiiaMm, NpeCTaBICHHBIM

Menemkepom kommereHimu Ha (opyme WSR (http://forum.worldskills.ru ).

[TpencraBiennsie 06pa3ibl KoHKypcHOTrO 3aaHus JOJIKHBI MEHSTHCS OJIMH Pa3 B TOJ.
5.4.1. KTO PABPABATBIBAET KOHKYPCHOE 3AJAHUE/MOAYJIN
OOmMM pyKOBOJICTBOM M yTBepxkaeHHEM KOHKYpCHOro 3ajaHusi 3aHUMAETCS

Menemxep komrerenuuu. K ydactuio B paspaborke KoHKypcHOro 3aiaHusi MOTYT

MIPUBJICKATHCS
o Ceprudunuponannsie 3xcnepTel WSR;
o CropoHHuUE pa3pabOTYUKH;
o Wuble 3anHTEpECOBaHHBIC JTUIIA.

B mpouecce moarotoBkM K KaxaoMy COpPEBHOBaHWIO Tpu BHeceHuu 30 %
n3MeHeHn K KoHKypCHOMY 3a7JaHHI0 y4acTBYIOT:

o ['maBHBIN 3KCHIEPT;

o CepTuduuupoBaHHBIN SKCIIEPT MO KOMIETSHITNH (B ClTydae MPUCYTCTBUS
Ha COPEBHOBAHHH );

o OKcnepThl MPUHUMAIONIME y4YacTUsi B OIEHKE (MPU HEOOXOAMMOCTU
MPUBJICYEHHUSI TJIABHBIM 3KCIIEPTOM).

Buecennslie 30 % u3menenust B KoHkypcHBbIE 3a/1aHUsI B 0053aTEILHOM MOPSIJIKE
corjlacyrorcsi ¢ MeHeKepomM KOMITETEHIUH.

Brimie o6o3naueHHsbie Jiroau pu BHeceHUH 30 % u3menenunit k KonkypcHomy
3QIaHUI0  JOJDKHBI  PYKOBOJICTBOBATbCS ~ TMPUHLMUINAMU  OOBEKTUBHOCTU U
oecnpuctpacTHOoCcTH. MI3MEHEHUs HE NOJDKHBI BIUSATH HAa CIIOKHOCTH 3a/IaHMsI, HE

JIOJKHBI OTHOCUTHCS K MHBIM MTPOo(ecCroHaTbHBIM 001acTaM, He onucaHHbiM B WSSS,
____________________________________________________________________________________________________________________________|
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a Takke UcKirodaTh Jro0bie 010ku WSSS. Taxke BHECEHHBIE M3MEHEHUS IOJDKHEI
OBITh ~ WCIIOJMHUMBI ~ TPH  TOMOIIM  YTBEPKIAEHHOTO IS  COPEBHOBAaHUMU
NudpactpykTypHOTro IUCTA.
5.4.2. KAK PABPABATBIBAETCS KOHKYPCHOE 3A/IAHUE
KoHKypcHBIC 3a/laHHus K KaKJIOMY YEMITMOHATY pa3padaThIBAIOTCS HAa OCHOBE
enuHOTOo KOHKYpCHOrO 3aMaHus, YTBEpPXKIEHHOTO MeHemKepoM KOMIICTCHIIMH |
pa3sMemEHHOro Ha opyMe IKCIIEPTOB. 3aJaHus MOTYT pa3padaThIBaThCS KaK B IIEJIOM

Tak U 10 MoayisiM. OCHOBHBIM MHCTPYMEHTOM pa3paboTku KoHKypcHOro 3anaHus

SBIIsIETCS. OPYM IKCIIEPTOB.

5.4.3. KOI'TIA PASPABATBIBAETCS KOHKYPCHOE 3AIAHUE

KonkypcHoe 3amanue pa3pabaThIBAcTCS COTJIACHO MPEICTABICHHOMY HIDKE

rpa(bHKy, onpecaACILIFOIIEMY CPOKHU TTOATOTOBKM HOKYMCHTAIWUHW UL KaXKJIO0TO BHIA

YCMIIMOHATOB.

BpemenHnbie JlokaibHbIN OT100poYHBIH HanmnonajbHbII
paMKu YyeMIMOHAT YeMIIMOHAT YyeMIIMOHAT
Ia6a0n bepércs B umcxomHom | bepércs B ucxomHoM | PazpabaTteiBaercs Ha
KonkypcHOro [R::0i c dbopyma | BugE c dbopyma | OCHOBE  TMPEABIAYIIETO
3alaHusl AKCHEPTOB  3aJIaHUE | DKCIIEPTOB 3a/IaHUE | YEMIIUOHATA C Y4YETOM
NpEeAbIIYIIErO MPEbLIYIIETO BCET0 OIbITA TPOBEACHUS
HanonanbsHoro HanunonansHoro COPEBHOBAHUI o
YyeMIuoHarTa YyeMIuoHaTa KOMIIETEHIIUU u
OTPACJIEBBIX CTAH/IAPTOB
3a 6 MecsameB 10
YyeMIIMoHaTa
VAviSipmigiies 32 2 wmecsiua go|3a 3 mecsuma go [3a 4 Mecdla 10
I'naBHoTrO YyeMIMoHaTa YyeMIMoHaTa YeMITMOHATA
JIKCIepTa
4YeMIMOHATA,
OTBETCTBEHHO
ro 3a
pa3padoTKy
K3
Lhaheries 3a 1 Mecsan o | 3a 1 MecsI] no | 3a 1 MECSI] bi (o)
K3 (ecoim YEeMITMOHATA YEeMITMOHATA YyeMIIMOHATAa
npnMeHnMo)
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BHecenue n B nenr C-2 B nens C-2 B nens C-2
corjiacoBaHue
c
Menemxepom
KOMIIeTeHIINH
30%
H3MeHeHHil B
K3

BHecenue B nens C+1 B nens C+1 B nens C+1
NpeNI0KeHui
Ha Popym
JIKCIEPTOB O
MO/IepHU3AIHU
u K3, KO,
NnJI, TO, I13,
oT

5.5 YTBEPKIEHUE KOHKYPCHOI'O 3AJAHUA

['maBHpIl SkcnepT u MeHemkep KOMIIETCHIMM NPUHUMAIOT PELICHHE O
BBIMIOJTHUMOCTH BCEX MOJYJIEH U Mpu HEOOXOUMOCTH JOJKHBI JOKa3aTh PeaJbHOCTh
€ro BBINOJIHEHNA. BO BHMMaHNe NPUHUMAKOTCS BPEMSL 1 MaTE€pHUAJIbI.

KonkypcHoe 3amanue MOXeT OBITh YTBEP)KICHO B JIO0OW YIOOHOW s
Menemxepa KoMreTeHIuu Gpopme.

5.6. CBOMCTBA MATEPUAJIA U HHCTPYKIIUH
MPOU3BOJAUTEJIA

Eciu 1y BbIIOMHEHWS 3aJaHMUs  YYAaCTHUKY KOHKypca HEOO0XOAMMO
O3HAKOMHUTHCS C MHCTPYKIHSIMH O MPUMEHEHHI0 KaKoro-Tubo marepuana Wiu C
MHCTPYKLIMSAMHU ITPOU3BOJUTEIS, OH ITOJIYy4YaeT UX 3apaHee M0 pemeHuo Menempkepa
KoMneTeHIMH 1 [ aBHoro skcnepra. [Ipu Heo6xoaumMocTu, BO BpeMsi 03HAaKOMJICHHUS
TexHU4eCKuil SKCIEPT OPraHU3YET IEMOHCTPALMIO HA MECTE.

Martepuansl, BbIOMpaeMmble IJIsI MOJIYJIEH, KOTOpBIE MNPEACTOUT MOCTPOUTH
y4acTHUKaM YEMIIMOHATa (KpOME TEX ClIydaeB, KOrja MaTepuaibl IPUHOCUT C COOOM

caM YYacTHHK), JOJDKHBI IPUHAJIEKATh K TOMY TUITY MaT€pHalioB, KOTOPbII UMeeTCs
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y psijfa TMpOU3BOAMUTENEH, U KOTOPHI MMeEeTCs B CBOOOAHOM MpoOJaxe B PETHOHE

IMPOBCACHUA YCMIIMOHATA.

6. YIIPABJIEHUE KOMIETEHIMEN U OBILIEHUE

6.1 JMCKYCCHUOHHBIA ®OPYM
Bce mpenkoHKypcHBIE OOCYXIEHHS TMPOXOAAT Ha o0coboMm  ¢opyme

(http://forum.worldskills.ru). Pemienuss 1m0 pa3BUTHIO KOMIICTEHIUHA JOJIXKHBI

IMPUHUMATHCS TOJIBKO IMOCIE MPEABAPUTENIBHOIO 00CykAeHUs Ha Gopyme. Takxke Ha
dbopyMe JOKHO TPOUCXOIUTh MHPOPMHUPOBAHUE O BCEX BAKHBIX COOBITHIX B PaAMKE
KOMIETeHIIMU. MoiepatopoM JaHHOTO (popyMa ABIAIOTCS MexayHapOAHbIN SKCIEPT
U (unm) Menepxep KOMIETeHINY (Wi DKCIepT, Ha3HAUYCHHBI UMU).
6.2. HTHOOPMALUA JJAA YHACTHUKOB YEMITMOHATA
WNupopmanus a1 KOHKYpCaHTOB IyOJUKYETCSI B COOTBETCTBUU C PErJIaMEHTOM
POBOAMMOTro yemnuonara. MHpopmanus MoKeT BKIIIOYATh:
e TexHHYeCKOoe ONMMCAHUE;
e KOHKypCHBIE 3aJ]aHUSI;
e (O000mEHHas BEIOMOCTh OIICHKHU,
e UMHdpacTpyKTypHBIH JHCT;
e HHcTpyKuus 10 OXpaHe TpyAa U TEXHUKE O€30MaCHOCTH;
o JlonomHuTenbHas HHGOPMAIIHS.
6.3. APXIUB KOHKYPCHBIX 3ATAHUI
KonkypcHble 3a1aHus TOCTYIHEI 1o aapecy http://forum.worldskills.ru.
6.4. YIIPABJIEHUE KOMIIETEHIIUEN

OOmiee ympaBieHUE KOMIIETEHLIMEHW OCylIecTBiseTcss MexXayHapoIHbIM
JKCIIEPTOM U MeHeKEPOM KOMITIETEHLIMU C BO3MOYKHBIM IPUBJICYEHUEM DKCIIEPTHOTO

coo01IecTBa.
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ynpaBHeHI/IC KOMHGTCHHHCﬁ B paMKax KOHKPETHOI'O YEMIINOHATAa
OCYIIECTBIIICTCS [ JIaBHBIM OKCIIEPTOM I10 KOMIIETEHIIMH B COOTBETCTBHH C

periiaMCHTOM 4YCMIIMOHATA.

7. TPEBOBAHUSA OXPAHDBI TPYJA U TEXHUKHA
BE3OITIACHOCTH

7.1 TPEBOBAHUSA OXPAHBI TPYJIA U TEXHUKHA
BE3OITACHOCTU HA YEMIIMOHATE

CM. KOMILIEKT TOKYMEHTOB IO OXpaHe TPY/1a KOMIIETCHIINH.

7.2 CIIEHU®UYHBIE TPEBOBAHUS OXPAHBI TPY A, TEXHUKU
BE3OIMACHOCTH Y OKPYKAIOIIEN CPEJbI KOMIIETEHIIUH

Cnenuduueckux TpeOOBaHUMN HET.

KOHHCHHI/ISI AKOJIOTUYECKOM OTBETCTBEHHOCTH IIpcarojaract:

e BTOPUYHOC HCIIOJIB30BAHHUEC MATCPUATIOB,

e HCIIOJB30BAaHUEC SKOJOTHUYCCKU YUCTBIX MAaTCPUAJIOB.

8. MATEPHUAJIbBI U OBOPYJIOBAHHUE

8.1. UIHOPACTPYKTYPHBIU JIUCT

NudpacTpykTypHbIii JUCT BKJIIOYaeT B ceOs BClO HHPPACTPYKTYDPY,
000OpyZOBaHUE M PACXOJHBIE MaTEpHaJIbl, KOTOPbIE HEOOXOAUMBI ISl BBINOJHEHUS
KonkypcHoro 3aganus. MHQpacTpyKTypHbId JIMCT 0O0fA3aH COAEPKATH MPUMED
JAHHOTO O00OPYAOBAaHMSI M €ro YETKUE M IOHSATHBIE XapaKTEPUCTHKU B Ciydae
BO3MOKHOCTH MPUOOPETEHUS aHAJIOTOB.

[Ipu paspabotke MHppacTpykTypHOro JIMcTa AJii KOHKPETHOrO YeMITMOHATa
HEOOXOJMMO PYKOBOJCTBOBAThCS MHQpPacCTpyKTypHBIM JHCTOM, pa3MEUIEHHBIM Ha
dbopyme  nskcmeproB  MeHemkepoM — KoMmMmneTeHUuMd. Bce  u3MeHeHus B
HNuppacTpyKTypHOM JIUCTE TOJKHBI COTIIACOBBIBATHCS ¢ MeHeKepoM KOMIETEHIINN

B 00513aTEILHOM TIOPSIJIKE.
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Ha xaxmomM KOHKypce TEXHHUYECKHH OSKCIEpPT ITOJDKEH TNPOBOIAUTH YUET
AJeMEeHTOB MHMpacTpykTyphl. CHCOK HE JIOJDKEH BKIIIOYATh JIEMEHTBI, KOTOPHIC
MOTIPOCHJIN BKJIFOYHTHh B HETO DKCIIEPTHI WJIM KOHKYPCAHTHI, & TAK)KE 3alpericHHbIC
HJIEMEHTHI.
[To uToram copeBHOBaHUS, B CiIydyae HEOOXOAUMOCTH, TEeXHUUECKHUI KCIIEPT U
['maBHBIA SKCEPT AOKHBI JaTh pekomMeHAaruu OprkoMHTETy 4YeMIIHOHATa H
Menemxepy KkommneTeHIuu o0 u3MeHeHusix B IHGpacTpyKkTypHOM JUCTE.
8.2. MATEPUAJIbI, OBOPYJIOBAHUE U UHCTPYMEHTHI B
NHCTPYMEHTAJIBHOM SAIIUKE (TYJBOKC, TOOLBOX)
HyneBoii Tynboke
8.3. MATEPUAJIbBI U OBOPYJIOBAHUE, SAIIPEILIEHHBIE HA
IMJIOLIAJIKE
Y4acTHMK  KOHKypca  JOJDKEH  HWMeThb Mmpu  cede  WHCTPYMEHTHI,
CIEUAIU3UPOBAHHOE 000PY/IOBAHUE U HEOOXOIUMbIE EMY MaTepHUaslbl, OXBaUCHHBIC
NudpacTpyKTypHBIM JIUCTOM.
3anpenieHbl K UCMOIb30BaHUIO HA TUIOMIAIKE:
e DIeKTpoHHBIE Hocutenu uHdopmaruu (GdIaen-HaKomuTeNlb, BHEIIHUN
YKECTKUI JTUCK U T.I1.)

o Tenedonnl, cMapTPoHBI, TMJIAHIIETH, «YMHBIC» 4Yachl M TOJOOHBIE
ycTporictBa. Bo Bpems BBIMOTHEHUS KOHKYPCHOTO 3aJaHUS JIOJDKHBI
HAXOJIUThCA B KOMHATE YYaCTHUKOB.

8.4. IPEJJIATAEMASI CXEMA KOHKYPCHOM IIJIOIIA KA

CxeMa KOHKYPCHO# TUIOIIAAKK (CM. WLioCmpayuio).
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9. OCOBBIE IPABUJIA BO3PACTHOM I'PYIIIBI 10-16 JIET

BpeM;[ Ha BBIITOJIHCHUS 3a1aHU 4 gaca B JCHB.

IIpu paspabotke KonkypcHoro 3amanusi U CXeMbl OLICHKM YYUTBHIBACTCS

cnenuurka U OrpaHUYCHUS] TPUMEHSIEMON TEXHUKU O€30MaCHOCTH M OXPaHbl Tpy/a

U1 JAHHOM BO3PAcTHOM Tpynmbl. Tak K€ YYHUTBIBAIOTCS aHTPOIOMETPHUYECKHUE,

NCUXO(PHU3NOIOTHYECKUE M TICHXOJIOTHYECKHE OCOOCHHOCTH JaHHOM BO3PACTHOM

rpynmnbl. Tem cambiMm KonkypcHoe 3amanue n Cxema OLIEHKH 3aTparuBaeT HE BCE

osoxu u moJist WSSS.

IIEPEYEHb OCHOBHBIX OITEPAIIMI KOMIIETEHIIUU ]IS
BO3PACTHOM KATET'OPHH 10-16 JIET

Te3uCHO NepeuncianuM 3T ONEpaLiu:

- pa3paboTKa M YMCICHHOE MOJICITHUPOBAHNE ITUKIOTPAMMBI pa0OTHI OOPTOBBIX CUCTEM

CIyTHUKA

- BBIOOp OOPTOBBIX MPUOOPOB U CUCTEM
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- BBIOOp LMKJIOIPaMMbl PA0OTHI PEKUMOB OPUEHTALIUU
- pacuet sHeprobananca Ha 60pTy
- pacuert momaau naHenei conneunsix oarapeit (Ch)
- pacuet TpedyemMoil EMKOCTH aKKyMYJIATOpHBIX Oatapeii (AB)
- MPOBEPOYHBIN pacyeT sHeprodaianca Ha 00pTy
- OIICHKA CTOMMOCTH MTPOEKTA.
KomnioHnoBka cnyTHuka B 3D
- PaGota B CAIIP SolidWorks (SW), 6a3oBbie ymeHus: pabOThI ¢ TPOCTHIMU ACTAIAMHU
U cOOpKaMH, MOHATHS IIEHTPA MacC U MOMEHTA UHEPIIUU U TIPUHITUIIOB ACUCTBUH IS
UX TpUBEACHUS K TpeOyeMbIM 3HAYCHUSIM, YMEHUE MOATOTaBIUBATh pallUOHATbHBIC
pacuérnbie 3D-Moenu u3IeNuid, BiiaJIeHHe OOIIMMH HOHSATUSIMH 00 SPrOHOMUKE MPHU
cOOpKe U AKCIUTyaTalluK U3CIUs
- YMEHHE BBITIOJIHATh COOPOYHBIC U MOHTAKHBIC YEPTEIKU U CHICITU(DUKAITIH;
Pazpabotka 6optoBoro 10
- [IpoekTupoBaHue apXUTEKTYphl OOPTOBOI HHGOPMAIIMOHHOMN CETH
- Ha ocHoBe m1aby0HOB KoJ1a, peanu3anus TpedyeMoro GyHKIHOHANa U aJITOPUTMOB
0e3 MpUBS3KK K amnmapaTHOW YacTH, C WCIIOJIb30BAHUEM OTKPBITBHIX OMONIMOTEK W
KOMITHJISATOPOB Ha Python
- CamocrosiTenpHasi  pa3pabOTKa BBICOKOYPOBHEBBIX  MPOTOKOJIOB  OOMEHa,
WCIIOJIb30BAHUE OTKPBITHIX BBICOKOYPOBHEBBIX TMPOTOKOJIOB HWH(OPMAIMOHHOTO
oOMeHa
- pabota B cpeze pa3padbotku Notepad++
- YTEHUE MPUHITUITHATBHBIX JICKTPUUECKUX CXEM
- MCIIOJIb30BaHNE UHTEPIIPETUpPYIOIIEero s3bika Python
- OpraHu3aIus TeCTupoBanus pazpadorantoro [10.
PazpaboTka, u3roroiaeHue, mpoepka OOPTOBOI KabEIbHOU CeTH
- maiika pa3beMOB, KT'YTOBKa MPOBOJIOB
- KoHTpOJIh 11€7T0CTHOCTH TTPOBOJIKH

- PE3EPBUPOBAHUE JINHUA
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- KOHTPOJIb HAACKHOCTH MalKu
- BBIOOp THUIIA IPOBOAKH U M30JISIIIUH
- KOHTPOJIb U330, MacCa IIPOBOAKHU

- HaJimaue 3amuThl oT K3

- HAJIMYHUC SKPAHHUPOBAHUA

ABTOHOMHBIC  MCIIBITAHUS 60pTOBI>IX HpI/I60pOB CUCTEM  YIIPABJICHU,
OpHUCHTAIHHU U CTa6I/IJ'H/ISaI_[I/II/I

- BrinmonHeHue nporpaMmbl 1 METOIMKA UCIIBITAHUN OTAENbHBIX pudopoB (IIMIN).

KanubpoBka u 10CTUpPOBKA JaTYMKOB OPUEHTALUN
- KCTI0JIb30BaHKe umutaropa CoiaHua 1Jisi UCIIBITAHUN COTHEYHOTO JaTYMKA
- HCTIOJIb30BAHNE UMHUTATOPA MArHUTHOTO MOJIS [l MArHUTOMETpa
- HCTIOJIb30BAHNUE MOBOPOTHOTO CTOJIA JJI JATYMKA YTIOBOM CKOPOCTH
- cTaTUCTHYECKas 00paboTKa pe3yabTaTOB U3MEPEHUN

- KOHTPOJIb MOJIeH 3peHust npruOopoB;

COopka KOCMHUYECKOTO amnmnapara
- YMEHHE YUTaTh COOPOYHBIC YEPTEXKH, DIECKTPUUECKHE CXEMBbI, CHEIU(PUKAIUN U
NEPEeYHH JIEMEHTOB
- COOITI0IEHIE TTOCIIEIOBATEIFHOCTU COOPKHU
- pa3paboTKa ¥ U3rOTOBJICHUE CIIEIUAIbHOW OCHACTKH
- YMEHHE M0JIb30BaThCsl HHCTPYMEHTOM, (PUKCATOpaMu, JIaKaMH
- KyJIbTYypa MPOU3BO/ICTBA
- (hakTHUeCcKas MPOKIIaaKa KaOeIbHOU ceTr
- COOTBETCTBUE (DAKTUUECKON KOHCTpyKIMK 3D-Moaenu
- 3HAHWE TUTIOB MMPUMEHSIEMOTO UHCTPYMEHTA JIJISl BBITTOJIHEHHUSI TUTIOBBIX OTIepaIinii

- BBIIIOJIHCHHUA IIPAaBUJI TCXHHUKHU 0e301acCHOCTH
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- YMEHHE OBICTPO U PAIIMOHAILHO YCTPAHATHh HEUCIPABHOCTH U 3aMEHSThH BBIMICIITHIC
U3 CTPOs OJIOKU U MPUOOPHI
- 3HaTh OOITME MPHUHIIUIIBI U TIPaBUiIa pabOThl B YMCTHIX TTOMEIIICHUSIX

- pa3pabortka [IMU anmnapara;

KommiekcHbie ¢pyHKIIMOHaIbHBIEC UCTIBITaHUS KA
- ABTOHOMHBIE HCTIBITaHMSI IPUOOPOB B COCTaBE CIyTHHKA coryiacHo [IMU
- nposenenue [IMU anmapara

- KOHTPOJIb pa6OTI>I JdaTduKa OTACICHHUA OCHOBHBIX PCKUMOB pa6OTBI CIIYTHHKA,

KommiekcHbie ucnbITaHusl OOPTOBBIX CUCTEM OPUEHTAIUU U CTAOWIIU3ALIUU
- AnanTanys anmnapara Ha adpOJIUHAMHUYECKUM MOJIBEC
- cO3J1aHre HeO0OXOIUMOM OCHACTKH
- KOHTPOJIb PabOTHI pEeKHUMa CUCTEMbl OPUEHTAIIMHN, HEOOXOAUMOTO JIJIsl BBITIOJIHECHUS

CIIYTHHUKOM ueneBoﬁ 3aJa4u,

O6cnyxuBanue KA
- BBITIOJTHCHUS TIPABWJI TEXHUKH 0€301TaCHOCTH
- YMeHHE OBICTPO U PAIIMOHAIILHO YCTPAHATh HEUCIPABHOCTH U 3aMEHSThH BBIIIEAIINE
U3 CTpos OJI0KU U PUOOPHI, HE TpeOyIoIIMe MOHOU pa3zdoopku KA
- 3HaTh OONTUE MPHUHIIMIIBI U TIPaBUIA paOOTHI B YHCTHIX TTOMEIIICHUSIX
- YMETh «IPO3BaHUBATH» M ONpAIIMBATh OCHOBHbIC Iienmu u Onoku KA uyepes

OTJIAZIOYHbIE Pa3bEMBI B COOTBETCTBUU C UHCTPYKLIUEH.
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MuweHb ana npoBepkn aBTodokyca. Bepcus 1.33.
Liucdpel COOTBETCTBYIOT Yrny HaknoHa 45°.
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