worldskills

Russia
TEXHNYECKOE

OIIMCAHUE KOMIIETEHIIN

I/IH)KCHepI/I}I KOCMHNYCCKHUX CUCTCM




N
world skills
Russia
Opraams3amust Coro3z «Momoasie mpodeccuonansl (Bopmackwmmic Poccus)»
(maiee WSR) B COOTBETCTBHH C yCTaBOM OpPraHM3allMM WM MPaBUIaAMU IPOBEICHUS
KOHKYPCOB YCTaHOBHJIA HIDKEH3JI0KEHHBIC HEOOX0IMMbIC TPEOOBAHMS BIAJICHUS STUM

HpO(beCCI/IOHaJIBHI)IM HAaBBIKOM I YU4aCTHUA B COPCBHOBAHUAX 110 KOMIICTCHIINH.

TexHHuecKoe ONUCAHNE BKJIIOYaeT B ceds cileayrmue pasjacibl.

L2323 D020 5 1 0 TP 3
1.1. HABBAHUE U OITMCAHUE ITPO®ECCHUOHAIBHOM KOMIIETEHLIUMN ..., 3
1.2. BAXHOCTD 1 3HAYEHUE HACTOSIIIETO JIOKYMEHTA........ooovveeirieereisisiessesssessssessienssnenes 3
1.3. ACCOLIMMPOBAHHBIE JIOKYMEHTDL ........oviiviieisieeeiieisiessesssessesseessssesssessssessssnsssessess e 12

2. CHELUOUKAIINA CTAHIAPTA WORLDSKILLS (WSSS).....ciiieiiieieieeeeieeeeeeeesse s 13
2.1. OBILUE CBEJEHUS O CHEITUPHUKAIIMA CTAHJIAPTOB WORLDSKILLS (WSSS) ............ 13

3. OIEHOYHAS CTPATEIT'MSI U TEXHUYECKUE OCOBEHHOCTH OLIEHKU .................... 18
3.1. OCHOBHBIE TPEBOBAHUSL .........ooovieieeieeieeseeessissesees st sse s snssssssssssasesss s 18

4, CXEMA BBICTABJIEHUST OLIEHKH ........ccoviiiiiieieeiescisieeee ettt es st en st en st tesean s 19
O] S 117 T4 0NN 5 17 5 PPN 19
4.2 KPUTEPUU OLIEHK.........ooovvoiveireeisiesiesieseseeseeses s s ssesses st s s sen s ssnasssss s sssassssssssnsensnsenes 20
4.3 CYBKPUTEPHU ....oooeveeveseseeseeveseee s esses sttt n s s s asenssns s sensnsenes 21
@) 121 ) (OO 21
4.5. MHEHUE CYJEU (CYAEMCKAST OLIEHKA)......oocviereeeeeeeeeeeeeee et eeeeee s, 22
4.6. IBMEPUMAST OLIEHKA .....oovoivieireeicieeeee s es s s ssesses st sn s ssseanessesssnsansensnsenes 23
4.7. UICTIOJIb3OBAHUME U3MEPUMBIX U CYIEMCKUX OLIEHOK .........coovvveeeeeiresesssssseseneeniens 23
4.8. CIELHIUOUKALIMS OLIEHKH KOMITETEHLIMI .........cooovoevoeveseeineeeeeeeies e sessessessesses s snsensenes 24
4.9. PETTIAMEHT OLIEHKH .....oovvoviivoreevcieesieeeesees s s s sesses st st ssnasssssssnsassasessssssnssnsnsenes 26

5. KOHKYPCHOE BAJTAHUE .......c.coooiiiiiiiiieieeetieeees ettt s en st tess s st tetess st tese s snnas 27
5.1. OCHOBHBIE TPEBOBAHISL ..........ooiveieeiieitseeeeeseeeesee s es s n s s 27
5.2. CTPYKTYPA KOHKYPCHOTI'O BAZIAHIS ......ooooveeeeeeeeeeeeeee oo, 27
5.3. TPEBOBAHUSI K PABPABOTKE KOHKYPCHOI'O BAZIAHUS........cooooeeeeeeeeseeeseees s 27
5.4. PABPABOTKA KOHKYPCHOI'O BAZIAHMS ........ooovoieieeeeeeeeeee e 36
5.5 YTBEPXKIEHUE KOHKYPCHOT'O BAJTAHYIS........ooovoieeeeeeesee oo 38
5.6. CBOMCTBA MATEPHAJIA 1 MHCTPYKLIAU ITPOU3IBOUATEIIS ... 38

6. VIIPABJIEHUE KOMIETEHLIMEN U OBLLIEHUE .........cooouieeveeceeeeeeeeeeeee e, 38
6.1 JIMCKYCCHUOHHBIM DOPYM .....oooveieeesieersssssessesiesseseessesseseesess s essessssssssssssssesssesssssssesssssenssnsneen 38
6.2. THOOPMALMS JUI YYACTHUKOB UEMITOHATA ..o 39
6.3. APXVB KOHKYPCHBIX BAJTAHIUI .......ooovoveeeieieiceeeeeeeee e 39

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 1



N\

world skills
Russia
6.4. YIIPABJIEHUE KOMITETEHLITIET .......cocvovieeeeeeeeeeeeeeee e ee et ee et n e tene st e s st en e 39
7. TPEBOBAHUA OXPAHBI TPYJIA U TEXHUKHM BE3OITACHOCTHU ........oovvvvveeeiiiiiiee. 39

7.1 TPEBOBAHUSA OXPAHBI TPYAA U TEXHUKU BE3OITACHOCTU HA UEMIIMOHATE ......... 39
7.2 CIIEHMO®UYHBIE TPEBOBAHUA OXPAHBI TPY A, TEXHUKHU BE3OITACHOCTU U

OKPY)KAIOILEN CPEJBI KOMITETEHLIHN ........oooveoeveceseee e esese e 40
8. MATEPUAJIBI 1 OBOPYIOBAHYIE ........ooovieeeseeeeeeeeeeeeeeeeee e ee e ee e sv s s en e 40
8.1. THOPACTPYKTYPHDBIM JIHICT ... eseee s ses e see s eseseesess s eseseseeeseesess s eesseesesseenn 40
8.2. MATEPHAIJIBL, OBOPYJIOBAHUE Y UHCTPYMEHTBI B MHCTPYMEHTAJILHOM SIITUKE
(TYIIBOKC, TOOLBOX) ....coevvereeveoeeseeeesseseessesesssesesssssesssessessesessssessssssesssesesssesesssesesssssesessesesssessessseen 41
8.3. MATEPHAJIBI 1 OBOPYJIOBAHME, 3ATIPEL[EHHBIE HA TIIOIIAKE ..o 41
8.4. TIPEJJTATAEMA ST CXEMA KOHKYPCHOM TUTOIIAIK ..o eeeseeeesseesesseens 41
9. OCOBBIE ITPABUJIA BO3PACTHOWM I'PYIIIIBI 14-16 JIET ... 42

Copyright © 2018 COIO3 «BOPJIACKHUJIIJIC POCCHUA»

Bce mpaBa 3alMIIEeHEI

JIroboe BocmpousBeieHue, mepepaboTKa, KOIMMPOBAHUE, PACIIPOCTPAHEHUE TEKCTOBOH MH(POPMAIIUU HITH IPpadUIecKuX
M300paKeHHI B JIFOOOM JPYrOM JOKYMEHTE, B TOM YHUCIIC JICKTPOHHOM, Ha CAilTe MU MX Pa3MCIICHHUE IS
TIOCTIETYIOIIETO BOCTIPOU3BEACHUS MM PACTIPOCTPAHEHUS 3aIllpPEIeHo MpaBoodIagaTesieM U MOKET ObITh
OCYIIECTBIJIEHO TOJIBKO C €r0 MMCHhMEHHOTO COTJIACHS

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 2


http://www.copyright.ru/
http://www.copyright.ru/ru/documents/zashita_avtorskih_prav/znak_ohrani_avtorskih_i_smegnih_prav/
http://www.copyright.ru/ru/documents/registraciy_avtorskih_prav/

N\

world skills
Russia

1. BBEAEHUE

1.1. HA3BBAHUE ¥ OIUCAHUE MPO®ECCHUOHAJIBHON
KOMIIETEHIIUHN

1.1.1 HazBanue npodeccruoHaIbHON KOMIETCHIINN:

WNnxeHepuss KOCMUYECKUX CUCTEM

1.1.2 Onucanue npopecCuoHaAIbHON KOMITETEHIIUU.

CtpemMHuTENn HOE  PAa3BUTHE  MHKPOAJIEKTPOHHBIX W HHPOPMAIIMOHHBIX
TEXHOJIOTMH MO3BOJIMIIO CO3/1aBaTh KOMMEPUECKH YCIIEIIHbIE CEPBUCHI JJI1 Ha3€MHbIX
norpeduresneil Ha 0aze MajblX KOCMHUYECKHMX allapaTroB — MUKPOCIYTHUKOB. Takue
anmapaTel pEIIaloT 3aJadd  CBA3HM, JUCTAHIIMOHHOTO 30HIMPOBAHUA 3EMIIH,
IPOBEJCHUS TEXHOJOTUYECKUX IKCIIEPUMEHTOB Ha OpOUTE, YCIEUIHO JOTMOJHSS, a B
HEKOTOPBIX CIIy4asX W 3aMEHsAsl Co0OW OOJbIINE CITyTHUKOBBIE CHCTEMBI,
TPaIUIIMOHHO MPOODKAIOIINE 3aHUMATh CBOU HUIIU HA PHIHKE KOCMUYECKUX YCITYT.
B Mupe B nenom u B Poccun B 4aCTHOCTH MOSBISAIOTCS KOCMUYECKHE KOMIIAHHH,
BHEJIPAIOIINE HOBBIE TEXHOJOTHH Pa3paOOTKH, JKCIUTyaTallil KOCMHYECKHX
anmapaTroB, 1 KOMMEPIIMAIN3allui PE3YIbTAaTOB UX JACSATEIHHOCTH.

HoBas mpmeomorus kocMoca, CBsi3aHHAas C CO3[JaHUEM CHJIAMH HEOOJBIION
KOMaH/1bI 2P PEKTUBHBIX HETOPOTUX MAITBIX KOCMUYECKUX allllapaToB, 3aIlyCKaeMbIX B
KauyeCTBE MOMMYTHBIX MOJIE3HBIX HArPYy30K, paJuKaIbHbIM 00pa30M MEHSIET TpeOOBaHNUS
K COTPYTHUKAM COBPEMEHHBIX KOCMUYECKHUX MPEANPUIATUNA, KOTOPBIE XOTAT TOOUTHCS
yCTIEXOB B 9TOH 001aCTH.

[TockonbKy CIIOKHOCTH 3a/iad, pelaeMbIX MPHU CO3JaHUM MaJbIX CITyTHHKOB,
9acTo OBIBAaCT COMOCTaBMMA CO CIIOKHOCTSIMH TIPH CO3JaHUH OOJBIINX ammmapaToB,
KOJUICKTUB JIOJDKEH COCTOSITh W3  BBICOKOKBATM(UIIMPOBAHHBIX HWHIXKEHEPOB,
uccieaoBaTenel, aIMUHUCTPATOPOB, CIOCOOHBIX B CXAaTbhleé CPOKH OMPEICIUTH
NOTPEOHOCTH PBHIHKA, MOHSATH BO3MOKHOCTH X PEIICHHS C MMOMOIIBI0 KOCMUYECKIX
CHUCTEM, TIOHSITh KOMMEPYECKHE TEpPCHEKTUBbI MPOEKTa, OMPEACIUTh KpYT

MNOTCHIOMAJIBbHBIX HOTpG6PIT€J'I€ﬁ, COCTaBUTHh TCXHHUYCCKOC 3aJlaHHUC, CO6paTB KOMaHOy

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 3



N\
worldskills
Russia
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
cucTteM TpeOyeTcs BIaJeTh OCHOBAMH METO/I0B IPOEKTUPOBAHUS MTOJIE3HBIX HArpPy30K
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 YJIEMIEBUT Pa3pabOTKy KOCMUYECKON TEXHUKH, YCKOPHT
CO3/1aHME€ aBTOMAaTHYECKMX KOCMMUYECKUX aIlllapaToB JJIsl BHITOJHEHUSI CTaHJAPTHBIX
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
JUTSE COOPKH CITYyTHHKA, JOJKHBI OBICTPO TECTUPOBATHCSA, MTPOCTO COSAMHSITHCS MEKITY
co00if ¢ UCHOJIB30BAaHUEM 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

nexypcre. Kpome ObicTpoil cOOpku, anmapar JIOJKEH 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 TNpOAOIDKATENSIMU TpaJului pa3padOTKU COBPEMEHHBIX MaJlbIX
CIYTHHUKOB, 00nanas riiyOOKMMH 3HAaHUSIMU W yMEHUSIMU B 00JIACTU CHUCTEMHOIO
IPOEKTUPOBAHUSA, JJIEKTPOHUKH, pa3pabOTKM M TECTUPOBAHMSI MPOTPaAMMHOIO
o0ecrieueHnsi, KOHCTPYKTOPCKMX pa3pabOTOK, 4YTOOBl ONEPATHBHO  pEIIaTh
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 UIECOJIOTHH:
3TO BBIOOP MOJIE3HOM HArpy3kH, a TakKe KOMIIOHEHT M3 CTaHJapTHOro 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
® TEOpUsi TMPOCKOMUYECKUX CUCTEM

® DJICKTPOMEXAHUYCCKHUE 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

Kommnac 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

AKTUBHBIC U TTACCUBHBIE CUCTEMBI OPUEHTAITUN U CTAOUITU3AIINH
COBPEMEHHBIC MTOCJIeI0BATEIbHBIC MHTEP(HENCHI U IIIUHBI JAHHBIX
CTaTUCTHYECKasi 00paboTKa N3MepeHui

UJEHTU(PUKAIUS CUCTEM

OCHOBBI UCTIBITAHUN KOCMUYECKOU TEXHUKU

OOPTOBBIC KOMILUIEKCHI YIPABJICHUSI KOCMUYECKUMU armapaTaMmu
MPOCKTUPOBAHNUE MPOTPAMMHOTO 00€CTICUCHUS

AIEKTPOCTATUKA U DJIEKTPOMArHUTHAsE COBMECTUMOCTD

MOJCJIN CTOMMOCTHU pa3pa6OTKI/I KOCMHNYCCKHUX 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 pabOoThHI HA CTaHKaXx JiazepHOU pe3ku u 3D nevatu

® BBIOOP IIUKIOTPAMMBI pa0OThI PEXKMMOB OPUEHTAIUH,

e HacTpoiika ko3(duireHToB ycuieHus PD-perynsaropa cucTeMbl MaxOBUYHOM
cTaOMIN3allNH,

® pacuer sHeprobananca Ha 6opry,

e BbIOOp THNA (OTOIIEMEHTOB,

e BEIOOp THIIA AKKYMYJISTOPOB,

® pacuer IUIOINIAIM MaHenei coHeunbix 6arapeit (Ch),

e pacuer TpebyeMoi EMKOCTH aKKyMYJSITOpHBIX Oatapeit (Ab),

® TIPOBEPOYHBINA pacyeT dHeprodantanca Ha 0opry,

® OIICHKAa CTOMMOCTH MPOEKTA.

Pa3paboTKa TEeXHO/NOrMYECKO KapTbl C OIHMCAHWEM TEXHOJOTHYECKOTO
nporecca cOOpKU (MOCIEAOBATENILHOCTH COOpKH) (YHKIIMOHAIBHON MOENN
KOCMHUYECKOr0 armapara B KOMHATe C OTpaHHMYCHHEM JOCTyrnma U TpeOOBaHHEM
COOJTFOIaTh MTpaBMIIa PAabOT U YCIIOBHUS HAXOXKJCHHUS B YNCTOW KOMHATE.

e CcOOpoUYHBIA YepTex (HaIUIHMe COOPOYHOTO YepTeka, HAIUMYHE 3-X BHUIOB
COOpKHM, H30METPHUM, HAJIMYUE Pa3MEpOB, OJOK-CXeMbl COOpPKH, MEpPEeHHs
WHCTPYMEHTOB [JIi COOpPKH, TIEpeUHs OOOpYAOBaHMS ISl HW3TOTOBJICHUS,
COOpKH M WCIIBITAaHUH, HATMYUE TIEPEUHST KOHTPOJIBHBIX OIepaIuii);

® KOHCTPYKTHBHBIC OCOOCHHOCTH;

e Jorvuka (pyHKIIMOHUPOBAHMSI,

® pEKOMEHJAIUU K COOpKE;

® HaMMEHOBAHHUE MaTEpPHAJIOB;

® 0COOCHHOCTH
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- KomnonoBka cnyrauka B 3D

pabora B CAIIP SolidWorks (SW), 6a3oBbie ymeHUsi pabOThl C JIETaIsIMU U
cOOpKaMu, MMOHSATHS [IEHTPAa MACC U MOMEHTA MHEPIIMH U MIPUHITATIOB JeHCTBUN
JUISL UX TPUBEACHUS K TpeOyeMbIM 3HAYCHHSM, BIAJCHUE WHCTPYMECHTAMH
sKcIpecc aHanu3a coopok B SW (Hampumep, mpoBepka MHTEpPEPEHIINH, HIn
MIPOCTPAHCTBEHHBIX MEPECceUEHU TPHUOOPOB),

yMEHUE TMOATOTaBIUBATh pallMOHAIbHBIE pacu€THhie 3D-monenu u3Aenuu,
BJIaJICHUE OOIIMMU TIOHSATHSAMHU 00 APrOHOMHKE MPU COOPKE U IKCIUTyaTalluu
U3JIeTIHS,

YMEHUE BBITIOJIHATH COOPOYHBIC U MOHTAKHBIE YEPTEKH U CIICIUPUKAIINH;

HAIMCaHUE YETKUX UHCTPYKIUNA COOPKHU;

- Pazpadorka 0oprosoro I1O

MIPOCKTUPOBAHUE APXUTEKTYPbI OOPTOBOM MH(DOPMAITMOHHON CETH.

Ha OCHOBE IIabJIOHOB KOJa, peanu3amus TpedyeMoro (QyHKIMOHAIA U
AJITOPUTMOB 0€3 MPUBS3KH K anmnapaTHOW YacTH, C UCTIOIB30BAHUEM OTKPBITHIX
oubimotek n kommuisitopoB Ha C/C++, Python.

caMoCTOsITeNIbHAsE pa3pabOTKa BBICOKOYPOBHEBBIX IPOTOKOJIIOB OOMEHa,
UCTIOJIb30BaHUE OTKPHITHIX BBICOKOYPOBHEBBIX MMPOTOKOJIOB HH(POPMAIIMOHHOTO
oOMeHa.

pabota B cpene paspadboTku Notepad++.

yTeHue pazpadorunkoM 11O mpuHIMNHATBEHBIX YIEKTPUIECKUX CXEM;
UCIT0JIb30BaHUE UHTEpHpeTupyromiero s3bika Python u C/C++.

Opranuzanusi TECTUpOBaHUS pa3padboTaHHOro BcTpoeHHoro I10.

- Pa3pabGoTka, U3roToBjIeHUE, MPOBEPKA OOPTOBOI KadeIbHOI ceTH

naiika pa3beMOB, JKI'yTOBKa KaOeeH.

KOHTPOJIb LIEJIOCTHOCTU MPOBOJKH, onpeaenenue napamerpon R-C-L.
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® pE3epBUPOBAHUE JIMHUI, KOHTPOJIb HA/IE)KHOCTH NAKH, BBIOOP TUIIA TPOBOJIKH
Y M30JISIUH.
¢ KOHTpPOJIb COIMPOTHUBJICHHA M30JIAIHNH, MAaCCa IIPOBOAKH, HAJIMYHUC 3alIUTBI OT

K3.

¢ HAJIW4YHC SKPpAHUPOBAHUA. KOHHGHHI/ISI 3a3CMJICHU, I'AJIbBAHUYCCKAA pa3BA3Ka.

- ABTOHOMHBIE€ MCHbITAHHUS 60pTOBbIX IIpHﬁOpOB CHUCTEM YIIPpaBJICHUS,
OpHEHTAIIMA H CTﬂﬁI’IJ’II/IL’oaHI/IH

¢ BBIIIOJHCHHUC IIPpOIrpaMMbl M MCTOJHKA HCIIbITAaHUHN OTACJIBHBIX HpI/I60pOB

(TIMI).

- Kanu0OpoBKa u I0CTHPOBKA TaTYMKOB OPHEHTAIIUMN
e ucronbp30BaHne nMuTaTopa CoJTHIIA I UCTIBITAHUN COJTHEYHOTO TaTINKa,
® UCIOJIb30BAaHNE UMUTATOPA MarHUTHOTO TOJIS JJIsI MATHUTOMETPA,
® UCIIOJIb30BAaHKE MTOBOPOTHOTO CTOJA JIJIsl JATYMKA YTII0BOUM CKOPOCTH;
® cTraTUCTHYECKas 00paboTKa pe3yJbTaTOB U3MEPEHMUIA,
® KOHTPOJIb TTOJICH 3pESHUSI MPUOOPOB;

® KOHTpOJIb TApaMETPOB COOCTBEHHON HAMAarHMYEHHOCTH CITyTHHKA,;

- COopka KOCMHUYECKOro anmnapara
® yMEHHE YUTATh COOPOUHBIC YEPTEHKH, DIICKTPUUECKUE CXEMBI, CIICIU(PUKALINY U
MEPEYHU DJIEMEHTOB;
e CoOMIOICHHE MTOCIEA0BATEILHOCTH COOPKHU;
e pa3paboTKa W W3TOTOBJICHHE CHEIHAIbHOW OCHACTKH, YMEHHUE IOJb30BaATHCS
HHCTPYMEHTOM, (PUKCATOpaMHU, JIJAKaMU; KyJIbTypa IPOU3BOJICTBA, (pakTHUecKas
MpoKiIaika KabembHON CeTH, COOTBETCTBUE (PaKTUUECKOW KOHCTpyKiwmu 3D-

MOJICIIH;
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® 3HAHHNC BCIIMYUH 3aTsKKU ernema 1 THUIIOB HpI/IMeHﬂeMOFO I/IHCprMeHTa JJIA
BBIMIOJIHCHHMSI ~ THUIIOBBIX  OINCPAlMi;  BBIIOJHCHHS  MPaBWJI  TEXHHUKH
0e30ITacCHOCTH;
L YMeHI/Ie 6BICTpO nu paHI/IOHaJ'IBHO YCTpaHSITI) HCI/ICHpaBHOCTI/I U 3aMCHIATH
BBIIIIE/IINE U3 CTPOS OJIOKU U MPUOOPHL;

® 3HAThb 06HII/IC IIPpUHOUIIBI W IIpaBHJIA pa60TBI B YHCTBIX IIOMCHICHUAX,

pazpabdotka [IMU annapara;

- KomiuiekcHble QyHKIMOHAJBHBIE HCNBITAHUA KA
® ABTOHOMHBIE UCIIBITAHUSI TPUOOPOB B COCTaBe CIyTHUKA cornacHo [IMU;
e nposenenue [IMU anmapara;

¢ KOHTpPOJIb pa6OTI>I AJaTduKa OTACICHHUA OCHOBHBIX PCKUMOB pa6OTI>I CIIYTHHKA,

- KoMIuiekcHbIe HCTIBITAHUS OOPTOBBIX CUCTEM OPUEHTAIMM U CTAOMIN3AUM
® ajanTalus anmnapara Ha adpOJIMHAMUYECKHI TTOJBEC;
e CoO3JaHHe HEOOXOIMMOM OCHACTKH;
® KOHTPOJb pPabOThl pEXKHMMA CHUCTEMBl OpPHUEHTAIMU, HEOOXOIUMOTrO IS
BBITIOJTHEHHUS CITYyTHUKOM 11€JIEBOM 3a1a4H;
e 00paboTka pe3ynabTaToB u3MepeHuii, cpasHeHne TouHocT COC ¢ He3aBHCUMOT

CHUCTEMOUW KOHTPOJIS;

- Ob0cayxuBanne KA Ha nmyckoBoii 0a3e
® yYMEHHE YUTaTh U BHITOJHATH TPEOOBAHMS KOPPEKTHBIX COOPOUHBIX UEPTEKEH,
ANEKTPUUECKUX CXeM, crielupUKanui, NepeyHu JIEMEHTOB U MHCTPYKIUU TI0
AKCIUTyaTaIu u COOpKeE;
® BBINOJIHEHUS MTPaBUJI TEXHUKHU 0€30MaCHOCTHU MpU paboTe Ha IIyCKOBOH 0ase;
® YyMEHHE OBICTPO U PALMOHAIBHO YCTPAHATh HEHUCIPABHOCTU M 3aMEHSThH

BBIIIEIINE U3 CTPOS OJIOKHU U MPUOOPHI, HE TpeOyroIIHe moJiHON pazdopku KA;

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 10
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e 3HaTh OONIME MPHUHIMIBI M TMpaBuia pabOThl B YHCTHIX IOMEIICHUSAX Ha
MyCKOBOM 0a3e;
® yMeTh MPOBEPATH pabOTOCIOCOOHOCTh OCHOBHBIX 1ened u 0mokoB KA uepes

OTJIaJIOYHBIE Pa3bEMbI B COOTBETCTBUU C MHCTPYKIIUEH;

- Amantanus KA Ha pakeTy-HOCHTEIb

® yYMEHHE YUTaTh U BHITIOJHATH TPEOOBAHUS KOPPEKTHBIX UHCTPYKIIUU;

® BBHINIOJIHEHHE NMPABUII TEXHUKU O€30MacHOCTHU NP pabOTe Ha IMMyCKOBOM 0a3e;

e 3HaHWEe OOIUX MPHUHIIMIIOB W MpaBUil pabOThl B UYUCTHIX MOMEIICHUSX Ha
MyCKOBOI 6asze;

® YMETh MPOBEPATH PabOTOCIOCOOHOCTh OCHOBHBbIE Henu M Onoku KA uepes
OTJIaJIOYHBIE Pa3bEMbI B COOTBETCTBUM C MHCTPYKLHMEW MOCIE YCTAaHOBKU Ha
aganrep;

® JCHOJIHEHUE YETKUX MHCTPYKLIMU MPEICTAPTOBOM MOATOTOBKHU

1.2. BA’JKHOCTb U 3BHAYEHUE HACTOAWEI'O IOKYMEHTA

JIOKyMEHT cOAepXUT MH(OPMALMIO O CTaHAapTaX, KOTOPhIE MPEAbIBISIOTCS
y4aCTHUKAaM JIJIS BO3MOKHOCTH YYaCTHSl B COPEBHOBAHHUAX, a TaKXKE MPUHIIMIIBI,
METO/IBl W TPOIEAYPHI, KOTOPBIC PETyIUPYIOT copeBHoBaHuUsA. [Ipm stom WSR
npusHaér apropckoe npaso WorldSkills International (WSI). WSR rtakke npuzHaér
paBa MHTEJUIEKTyaTbHOU coOcTBeHHOCTH WSI| B OTHOIIIEHUH TPUHITUTIOB, METOJIOB H
MPOLEYP OLICHKHU.

Kax b1 s3kcniepT 1 y4aCTHHUK JTOJKEH 3HATh U IOHUMATh JaHHOE TexHuueckoe

OITMCaHUucC.
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1.3. ACCOHUNPOBAHHBIE JOKYMEHTbI

[Tockonbky naHHOe TEXHHYECKOE OINMUCAHUE COJEPKUT JIMIIb HMH(OPMALHIO,
OTHOCSIIIIYIOCSL K COOTBETCTBYIOIIEH MTPO(ECCHOHANBHOM KOMIIETEHIIMH, €ro

H€O6XO,ZIHMO HCIIOJIB30BATh COBMCCTHO CO CIICAYIOINUMU JOKYMCHTAMMU:

° WSR, PerinameHT npoBeIcHUSI YEMITMOHATA;

o WSR, onnaitH-pecypchl, yka3aHHbIE B JAHHOM JOKYMEHTE.

o WSR, nonuTtika 1 HOpMaTUBHbBIE TIOJOKEHUS

o WHCcTpyKlMg 1O OXpaHe TpyJa U TEXHUKE O€30MacHOCTU IO
KOMIIETEHIINH

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 12
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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
mpo(eCCHOHALHOTO YpPOBHSA BBIMIOJNIHEHHUST paboTbhl. OHa JODKHA OTpakaThb
KOJUIEKTUBHOE 00Illee TMOHMMaHWE TOTO, 4YTO COOTBETCTByIOmAs pabodas
CHEIUATbHOCTD UK TIpodeccus MpeCTaBIseT A MPOMBIIIIICHHOCTH U OM3Heca.

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

B copeBHOBaHMAX TI0O KOMIETEHIIMM TIPOBEPKA 3HAHUH W TIOHHMMaHUS
OCYIIECTBIISIETCS. TTOCPEJICTBOM OIIEHKHM BBIMIOJTHEHUSI TPAKTUYECKOW paboThI.
OTAENBbHBIX TEOPETUIECKUX TECTOB HA 3HAHKUE M IIOHMMAaHHUE HE TIPETYCMOTPEHO.

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 BbIcTaBlIeHUS OIIEHOK U KOHKYPCHOM 3aJIaHUU OIICHUBAIOTCS TOJIBKO TE
KOMIETEHIIMHU, KoTopble u3nokeHbl B WSSS. Onm pomxubl oTpaxkath WSSS
HACTOJILKO BCECTOPOHHE, HACKOJIBKO JOIMYCKAIOT OTPAaHWYEHUS COPEBHOBAHUS TIO
KOMITETEHIINH.

CxeMa BBICTABIICHHS OIIGHOK M KOHKYpPCHOE 3aJaHWe OyAayT OTpakaTh
pacnpeneneHue orneHok B pamkax WSSS B MakcHMMalbHO BO3MOKHOW CTETIEHHU.
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 3HAaTh 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 3PEHHS PaOOThI
OOPTOBBIX CUCTEM W MPOBEICHUS UCTIBITAHUI HA adPOAMHAMHYECKOM
HIOJIBECE;
® [IPUHIUN pacyeTa: KodQPHUIMEeHTOB yrpasieHus PD-perynsatopa;
paboThl MATHUTHOM CHCTEMBI CTAOMIIN3AIINY; OIICHKHU CTOUMOCTHU
CIyTHUKA,
® [PUHIUIIBI TOCTPOCHUS YEPTESIKEU, PACITMHOBOK, TEXHOJIOTUU
BBITIOJTHEHUSI TAaKK, 00KUMKU;
e pUHIUN pabOTHI COIHEYHBIX OaTapei;
MaTepUaIoBeIcHUE, COIIPOTUBICHHE MAaTEPHUAJIOB, AIEKTPOCTATUKY U
AJIEKTPOMATHUTHYIO COBMECTHUMOCTb;
OpUHIUIB paboThl ¢ Arduino;
MPUHLIMIIBI pa0OTHI ¢ MAKETHOM W/WUITH MeYaTHOW TIaTaMu;
o0I11e MPUHIUIIBI U MpaBUjia padOThl B YUCTHIX MOMEIICHUSX;
TpeOOBaHUS TEXHUKHU O€30MaCHOCTH MPH BBHIMOJTHEHUU padoT;
MIPUHITHITBI IPOTYKTUBHOW pabOThI B KOMaH/IC,
MIPUHITAITE] YCTPAHEHUS PACIIPOCTPAHCHHBIX MTPOOJIEM TTPOTPAMMHBIX
MIPUIIOKEHUH;
® MPUHIUNBI U yCIoBUA paboThl 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 HCTIBITAHUI KOCMUYECKOU TEXHHUKH;
MOJIETTH CTOMMOCTH Pa3padOTKH KOCMUYECKUX CUCTEM;
9KOHOMHKY KOCMUYECKOU JesITeIbHOCTH;
® BAXHOCTH IOKYMEHTUPOBAHHSI HCTILITAHUA.
Crienuanuct qOMKEeH YMETh:
® DPACCUMTHIBATH KOJMYECTBO CEAHCOB CHEMKH W CEaHCOB CBSI3U C
ucnonszoBanueM [10;

® COCTaBIJIATH U OLEHUBATh UKJIOTPAaMMYy pabOThI CIYTHHUKA Ha OpOUTE
C YYETOM MOJIYYEHHBIX UCXOJHBIX JAHHBIX;

®  pacCUUTHIBATh LIUKJIOIPaMMYy pabOThl CUCTEMBbI SHEPTONMUTAHUS;

® YuTaTh COOPOYHBIE YEPTEIKHU, INEKTPUICCKUE CXEMBI, CTIeIU(DUKAITIH
U TIEPEYHH 3JIEMEHTOB;

e paspabarbIBaTh MPOCKT OOPTOBOI KAOENBHOW CETU W M3rOTaBIMBATH
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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-mMomens (QYHKIMOHAIBHOTO MaKeTa CITyTHHKA-
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 JTA3€pHOM PE3KH;

®  BBINOJHATH UMUTAIIMOHHBIE MOJICIIMPOBAHUE BUKEHHS CITyTHUKA I10
opoure;

® MpOM3BOAUTH COOpPKY CHYTHHUKAa corjacHo paspaboranHoii 3D-
MO/JIeH;

®  BBINOJHATH COOPOYHBIE U MOHTAXHBIC YEPTEIKU U CHEIHPUKAIIUY;

® [0JH30BAThCSI HHCTPYMEHTOM, (DUKCATOpaMU, JIaKaMH;

® paccuMThIBaTh  OIEHKY CTOMMOCTH  CO3/IaHHUS  HACTOSIIETrO
MUKpPOCIIYTHHKAa C  (YHKIHMOHAIbHBIMU  XapaKTEPUCTUKAMH,

AQHAJIOTMYHBIMU TPEOYyEMBbIM B IIPOEKTE.

2 | KoMMyHHUKATHBHBIE CTIOCOOHOCTH M HABBIKH

MEKJIHYHOCTHOTIO OOIIEeHUA

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

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

e Ha3zHaueHHUe, TPeOOBaHUS U BaXKHOCTh CMEXHBIX Mpodeccuii;

® 3HaYCHHWE MOCTPOCHUS M MOIICPKKH MPOIYKTUBHBIX pabounx
OTHOIIICHU;

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

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

® TEXHUYECKHH S3bIK, CBSI3aHHBIA C KOMIIETCHITUECH

® [[eJIM M METOJIBI CO3/IaHMsI, BEACHHUS M MPEJICTABICHHS OTUYETOB.

CrenuanucT JOJIKEH YMETh:

e 00IIAaTHCS C MOMOIIBIO YCTHBIX, TMChbMEHHBIX M AJIEKTPOHHBIX
CPEeACTB Jisl 00ecTieYeHUs ICHOCTH U 3(PPEKTUBHOCTH;

® TIOHMMAaTh TPEOOBAHMS 3aKa3UMKa M 00ECTICUNBATh PEATU3AINIO €T
OXKHJaHHUH;

® PEryJsIpHO COOOILIATh KOJJIEraM HOBEHIIYI0 HH(OPMAIIHIO O
TUTAHUPYEMBIX

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

® MUHMMYMY OTPHULIATEJILHOE BIMSHUE HAa IPOU3BOAUTEILHOCTD TPY/A;

® [I03UTHUBHO U KOHCTPYKTUBHO PEArupoBaTh Ha OT3BIBBI O
coOCTBEeHHOM paborTe;

® OpraHM30BBIBATH MPOLECC OOLIECHHS BHYTPH KOMaHAbl U IPUHUMATD
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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 26

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 KOCMHYECKOTO I0JIeTa, IPUKIaIHYI0 HeOECHYIO MEXaHHUKY,
ACUMIITOTUYECKUE METO/IbI HEIMHENHOW MEXaHUKH;

e  OCHOBBI PAIMOCBS3U, METOBI CBSA3H U IIPOTOKOJIBI IEPEJAYH 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 OJOK-cxeMbl paboTbl GoptoBoro IIO, peanusyroiiero
UKJIOrpaMMy paOOThl BO BpeMs KOMIUIEKCHBIX MCIIBITAaHUM
KOCMHMYECKOTI'0 anrapara;

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 TMPOBEPATH BO3MOXKHOCTH  pPa3BOpPOTAa MakeTa B  3aJaHHOM
HaIlpaBJIEHUH C UCIOJIb30BAHUEM MaXOBHUKOB U TOUHOCTD yJI€PyKaHHS
IEJTN TI0CIIe OTPa0OTKH TpeOyeMoro pa3BopoTa;

e HajmaxuBaTb pabOTy OOPTOBOM  CHUCTEMBI  YIpaBIE€HUS IO
pa3paboTaHHOW IUKJIOTPAMME;

e  OTCJIEKUBATh Ka4eCTBO U300paXKEHMsI, TOJIyUEHHOTO C KaMephbl

e OIIGHUWBAaTh KAa4yeCTBO M300pa)XCHUs, MOJYYEHHOTO C KaMmephl IpH
MIOMOIII MHPBI.

4 | Pa3paboTka nporpaMMHBbIX pelleHui 22

CnenuanucT JOKEH 3HaTh M TIOHUMATh:
® OCHOBBI IPOCKTUPOBAHUSA, MOACTIUPOBAHUA U IPOTPaAMMHUPOBAHU HA
C/C++, Python
® BaXXHOCTbH PACCMOTPCHHA BCCX BO3MOXKHBIX BAPHUAHTOB 1 BBI60pa
JIyHHICro peiucHuA AJI BBIIMOJIHCHUA CITYTHUKOM ITOCTAaBJICHHBIX
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3aj1ad;
e (yHKIMOHAIbHBIE BO3MOXKHOCTH s13b1ka C/C++, Python
e  OOIICHPHHATHIE JIYUIIHE PAKTUKH IPH HATUCAHUU KOJIa.

CHeHI/IaHI/ICT AOJKCH YMCTh!:

®  COCTaBJIATH, KOMITMJIMPOBATH, 3arPy’KaTh, TECTUPOBATH KOJI HA S3BIKE
C/C++, Python u ycTpaHsITh OIIMOKH B HEM B COOTBETCTBHUH C
TEXHHUUYCCKHMH YCIOBUSIMH,

e CcoCTaBJATh QYHKIIMHU JJISl PEIICHUS ONPECICHHOM 3a/1a4u;

® [IPOBOJUTH ABTOHOMHBIE TECTHPOBAHHUS OJIOKOB CITyTHHKA,

e HacTpauBaTh OOPTOBBIC AJTOPHUTMbI OPHEHTALIUH U CTAOWIIN3AINH;

® KOHTpPOJHPOBATH: MPABUILHOCTh YCTAHOBKH JATYMKOB OPHEHTAIIUH U
UCIIOJTHUTENIbHBIX JIEMEHTOB; aJICKBATHOCTD, MPABUIIbHOCTh
Pa3MEPHOCTH CIMHHUII, ¥ MPABHIILHOCTh H3MEPEHHI JaTYMKa YTII0BOM
CKOPOCTH M MAaTHUTOMETPA; aIeKBAaTHOCTh PabOThI
9JIEKTPOMArHUTHBIX KaTYIIEK OOPTOBOI MArHUTHOW CHCTEMBI
CTaOMIM3AllNH; aJIeKBATHOCTb, YIPABIIEMOCTb JIBUraTE/II-MaxOBUKA,;

®  OmpeACIsATh COOCTBEHHOE MArHUTHOE IOJIC amnrapara u
MOTEHIMAIbHbIC HCTOYHHUKH MarHUTHOTO TOJISl BHYTPH HETO;

® BHOCHUTBH COOTBETCTBYIOIIHE MoNpaBKku B 6opToBoe [10 u3mepeHwmii
060pTOBOTO MAarHUTOMETPA,;

® BaXHOCTh TOYHOI'O U CHCTEMAaTHYECKOTO KOHTPOJIS M aHAJIHM3a
BBIMTOJIHCHHBIX 33]1a4.

Pemenue np06.11eM, HHHOBAIIUM M1 KPCATHBHOCTH

CHGHI/IaHI/ICT JOJDKCH 3HAaTh U TIOHUMATh:
L4 06H_[I/Ie THIIbI Hp06HeM, KOTOPBIC MOT'YT BOBHUKHYTH B XO/€ paGoqero
rnpomnecca,
¢ TCHJACHUWH W HAIIPABJICHUA Pa3BUTUA B OTpaC/Id, BKIIIOYasl HOBBIC
MaTcpHralibl, MCTOJbI U TCXHOJIOTHH.

CHGHI/IaJ'II/ICT HOJIDKCH YMCTh!

e coOupaTh U aHATU3UPOBATH HH(OPMALIHIO;

e  OBICTPO BBHISABJIATH U MIOHUMATh MPOOJIEMBI U CAMOCTOSTEIBHO
pemars ux;

e pa3pabaThiBaTh AJIbTEPHATHUBHBIE PEIIEHUs, BEIOUpaTh Hanboee
HOIXOASAIINI BapUaHT ¥ IPUHUMATh HEOOXOAUMOE PELICHUE;

®  JCIOJIB30BaTh NOTEHIIMAJ HOBBIX TEXHOJIOTHI;

® TPOSIBJISITH HACTOWYUBOCTD MPH PELICHUU CIOXKHBIX MPOOIIEM;

®  JCIOJIB30BaTh BO3MOXHOCTH 10 PEANN3alry UIEH, HAIIPABICHHBIX
Ha YJIy4YlIeHHEe KOHEYHOTO NMPOYKTa U MOBBIIIEHUE OOIIET0 YPOBHS
YIOBJIETBOPEHHOCTH 3aKa34uKa;

¢ JCMOHCTPHUPOBATH KCJIIAaHUC UCHBITHIBATL HOBBIC MCTOIbI 1
BOCIIPUHUMATDH IICPEMCHBI.

6 | Odopmiienue u Beaenne JokymMentaunu. CooJioeHue

KYJbTYPbI IPOU3BOACTBA

CHeHI/IaJ'H/ICT JOJI’KCH 3HAaTh U ITIOHUMATh.
*  B@KHOCTb TIIATEIBHOTO JOKYMEHTHPOBAHUS pa3padOTaHHBIX
pELICHHI;
*  HE0OXOAWMOCTH BBIITOJHEHUS TPEOOBAaHUI TEXHUKU OE30MACHOCTH U
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OXpaHbl TPya.

Crnennanuct JOJKEH YMETh:
. O(l)OpMJ'IHTB HeO6XOI[I/IMy10 AOKYMEHTAIlMIO B COOTBETCTBUHU C

TpeOOBaHUSIMHU K HEH;
e JIEMOHCTPHPOBATh KYJIBTYpPY IIPOM3BO/ICTBA;
e TIPaBWILHO HCIOJIB30BaTh HHCTPYMEHT;
e HKOHOMHYHO PAaCcXO0BaTh PECYPCHI U MaTEPHAIHI;
e coOmonath TpeOOBAaHUS TEXHUKH OE30MACHOCTU TPHU BBIOIHEHUH

BCEX BUOB PadoOT.

*\ Bcero 100

3. OHEHOYHASA CTPATEI'UsA U TEXHUYECKHUE
OCOBEHHOCTHU ONEHKH

3.1. OCHOBHBIE TPEBOBAHUA

Crpareruss ycTaHaBIIMBaeT MPUHIUIBI W  METOABI, KOTOPBIM JIOJKHBI
COOTBETCTBOBATH OlleHKA 1 HauuciaeHue oasuioB WSR.

DKkcmepTHas oleHKa JIeKUT B ocHoBe copeBHOBanuit WSR. Tlo aToit mpuynne
OHAa SBJIACTCS MPEIMETOM IOCTOSHHOTO MPOGECCHOHAIBHOTO COBEPIICHCTBOBAHUS H
TIIATEIPHOTO HCCIeA0oBaHUs. HaKOIJIEHHBI OMBIT B OIEHKE OYIET OMpeacisTh
OyJyIiee NCIob30BaHNE M HAITPABIICHUE PA3BUTHS OCHOBHBIX HHCTPYMEHTOB OIICHKH,
npuMeHsieMbIX Ha copeBHOBaHUAX WSR: cxema BBICTaBJICHUS OLICHKH, KOHKYPCHOE
3ajanue u nHopmanronHas cucrema uemnuonara (CIS).

Onenka Ha copeBHoBaHusix WSR momamaer B OAHY M3 JABYX KaTeropuil:
U3MEpEHHE U Cyjaeickoe pereHue. [ obenx kateropuid OICHKH HCITOIh30BaHUE
TOYHBIX O3TAJIOHOB [IJII CPAaBHEHHUS, IO KOTOPHIM OIICHMBACTCS KaKJIBIA acCICKT,
SIBJISIETCSI CYIIIECTBEHHBIM JIJIsI TApAHTUU Ka4yeCTBa.

CxeMa BBICTABIICHHUS OIIGHKH JOJ/DKHAa COOTBETCTBOBATH IMPOICHTHBIM
nokazatensiMm B WSSS. KonkypcHoe 3amaHme SBISIETCS CPEICTBOM OICHKU IS

COPEBHOBAaHMS 1O KOMIIETCHIIMM, U OHO TaKXe JOJDKHO cooTBeTcTBoBaTh WSSS.
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Nudpopmanmonnast cucrema uemmnuonara (CIS) obecrneunBaeT CBOEBPEMEHHYIO U
TOYHYIO 3aliChb OLEHOK, 4YTO CIIOCOOCTBYET HaJUIeXkalled OpraHu3aluu
COPEBHOBAHMUI.

Cxema BBICTABJICHHUS OLIEHKM B OOIIMX 4YepTax SBIAECTCA ONPEACIIAIOIINUM
¢dakropom s mpouecca pa3pabotku  KonkypcHoro 3amanus. B mpormecce
nanbHeimen pazpadorku CxemMa BbICTaBIeHUS OLIeHKU U KoHKypCcHOE 3a1anne OynyT
pa3pabaTbhIBaThCsl U Pa3BUBATHCS MOCPEACTBOM HUTEPATHBHOIO Ipoliecca Ui TOTo,
9TOOBI COBMECTHO OINTHMH3HMPOBATh B3aMMOCBs3u B pamkax WSSS u Crparerun

OLICHKM. Onu IMPCACTABIIAOTCA Ha YTBCPIKACHUC MGHG,I[}KGPY KOMIICTCHIIMHN BMCCTC,

4TOOBI JEMOHCTPUPOBATH UX KauecTBO M cooTBeTcTBUE WSSS.

4. CXEMA BBICTABJIEHUS OLNEHKHA

4.1. OBIIUE YKA3AHUS

B nanHOM pasnmene onuchiBaeTCs poib B MecTO CXEMBbI BBICTABJICHUS OIICHKH,
MIPOIIECC BHICTABJICHHSI DKCTIEPTOM OIIEHKU KOHKYPCAHTY 32 BBITIOJIHEHHE KOHKYPCHOTO
3aJIaHus, a TAK)Ke MPOIIETYPHl U TpeOOBAaHHUS K BHICTABJIICHUIO OIICHKH.

CxeMa BBICTaBIICHUSI  OIEHKH  SIBJSIETCS  OCHOBHBIM ~ MHCTPYMEHTOM
copeBHoBannii WSR, omnpenensisi coorBercTBue oneHKM KOHKypcHOTO 3amaHus u
WSSS. Ona npeana3HadeHa Jjis pacrpeeieHus 0aioB M0 KaXA0My OIICHHBAEMOMY
aCIEKTY, KOTOPBIM MOXET OTHOCUTHLCS TOJIBKO K ojfHOMY Moymto WSSS.

Otpaxas BecoBble kK0d(duinenTsl, ykazanuble B WSSS, cxema BbICTaBIICHUS
OIICHOK yCTaHaBJIMBaeT mapaMmeTpbl paszpabotku KonkypcHoro 3amanus. B
3aBUCUMOCTH OT MPUPOJLI HABBIKA U TPEOOBAHHUI K €ro OICHHUBAHUIO MOXXET OBITh
MOJIE3HO M3HAuYaldbHO pa3padboraTh Cxemy BBICTABICHHS OIICHOK OoJiee EeTallbHO,
YTOOBI OHA TIOCITYKIJIa PYKOBOJICTBOM K pa3zpadotke KonkypcHoro 3ananus. B npyrom
cinydyae pazpaborka KoHKypCcHOro 3ajaHusi JT0JKHA OCHOBBIBATHCS Ha OOOOIIEHHOM
Cxeme BbICcTaBieHHsS OIeHKW. JlampHeimas pa3padorka KoHkypcHoOro 3amaHus

COIIPOBOKIAETCS pa3pabOTKON aCIeKTOB OLEHKH.
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B paspene 2.1 yka3aH MakCHUMalbHO JOMYCTUMBIA IPOLIEHT OTKJIOHEHUS,
CxeMbl BbICTaBJICHMsI OLIEHKH KOHKYpCHOro 3ajaHusi OT JIOJIEBBIX COOTHOIICHHH,
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
YTBEPXKIAEHbI MeHeKepoM KOMIIETEHIUH.

Kpome Toro, Bcem akcnepTam mpejiaraetcsi IpeACcTaBiIsaTh CBOU MPEITI0KCHUS
no pazpabotke CxeM BbICTaBlIeHUS OLICHKM U KOHKYpCHBIX 3amaHuii Ha (popym
AKCHEPTOB JJI JAJbHEUIIIET0 UX pacCCMOTPEHHsI MeHeKepoM KOMIIETEHIUU.

Bo Bcex ciyuasx monHas v yTBepkaeHHass MeHepkepoM KoMieTeHimu Cxema
BBICTaBJICHUSI OIEHKH JIOJDKHA OBITh BBEJCHA B HMH(POPMALMOHHYIO CHCTEMY
copeBHoBanuii (CIS) He MeHee yeM 3a JiBa JHS JI0 Hadalla COPEBHOBAHUM, C
UCIIOJIb30BAHUEM  CTAHJAPTHOM  3JeKTpoHHOM Tabmuubl CIS  wmm  gpyrux
COTJIaCOBaHHBIX CIOCO0O0B. [ TaBHBIN IKCIEPT SABJISAETCS OTBETCTBEHHBIM 3a JAHHBIN
nporecc.

4.2. KPUTEPUU OLUEHKH

OcHoBHbIE 3aroj0oBKM CXEMbl BBICTABJICHUSA OLEHKHU SBISIOTCS KPUTEPUSIMHU
OIICHKH. B HEKOTOPBIX COPEBHOBAHUSAX MO KOMIIETCHI[UU KPUTEPUU OLIEHKH MOTYT
COBNaAaTh C 3arojoBkamu pazneiaoB B WSSS; B npyrux OHM MOTYT MOJIHOCTBIO
otinuatbes. Kak mpaBusio, ObIBAET OT MSITH JO AEBIATH KPUTEPUEB OIEHKH, TIPU ITOM
KOJIMYECTBO KPUTEPHUEB OLIEHKH JIOJDKHO OBITh HE MeHee Tpéx. HeszaBucumo ot Toro,
COBIIAJIAlOT JIM OHU C 3arojioBkaMu, Cxema BBICTABIICHHS OLICHKH JI0JKHA OTPAXKaTh
JIOJIEBbIE COOTHOIIEHUS, Yka3aHHbie B WSSS.

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

KonkypcHoro 3ananus.
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CBojHasg BeIOMOCTb OIIEHOK, reHepupyemas CIS, BKIOYaeT IepeyeHb
KPUTEPUEB OLICHKH.

KonudecTBo 6annoB, Ha3HAYaEMBIX 10 KaXJAOMY KPHUTEPHIO, PACCUUTHIBACTCS
CIS. DTo Oyzaet oO1as cymma 0asioB, MPUCYKICHHBIX MO KaXKJOMY aCIeKTy B paMKax
JAHHOTO KPUTEPUS OLICHKH.

4.3. CYBKPUTEPUUA

Kaxxnpiii kputepuil OLIEHKU pa3zielsieTcs Ha OJUH WM 0ojiee CyOKpUTEPHEB.
Kaxx b1l cyOKpUTEpHil CTAHOBUTCS 3ar0JI0BKOM CXEMBI BBICTaBJICHUS OLIEHOK.

B kaxaoli BeIOMOCTH OILIEHOK (CYOKpUTEpHUEB) YKa3aH KOHKPETHBIN J€Hb, B
KOTOPbIN OHA Oy/IET 3aMOJHATHCS.

Kaxnast Be1oMOCTh O1IEHOK (CYOKPUTEPHUEB) COJICPKUT OIICHUBAEMBIE ACTIEKTHI,
MOJIeKAINE OLEHKE. /[ KaKI0ro BUAA OLEHKH UMEETCS CleluaibHas BEAOMOCTb
OLICHOK.

4.4, ACIIEKTHBI

Kaxxapiit acriekT moipoOHO OMHUCHIBAET OJIMH U3 OIEHUBAEMBbIX ITOKa3aTelel, a
TaKXe BO3MOKHbBIC OIEHKH WJIM MHCTPYKIIUU MO BHICTABJICHUIO OICHOK.

B BegoMocTH 011€HOK MOPOOHO MEePEUUCISIETCS KaXKIbIid aCTEeKT, 10 KOTOPOMY
BBICTABJISIETCS. OTMETKA, BMECTE C HA3HAYEHHBIM I €ro OIEHKH KOJIUYECTBOM
OaJIJIoB.

CymMa 0asuioB, MPUCYKIAEMbIX MO KaXXIOMYy aclekTy, JOJhKHa TOoIMajiaTh B
JIMarna3oH 0ajioB, ONpeACICHHBIX IS Kaxa0ro pa3aena kommneteHuu B WSSS. Ona

Oynet oToOpaxaThcs B Tabnuile pacnpenenenus 6amios CIS, B cnenyromiem ¢popmare:
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v Jlns yeMnuoHaToB (Cpey YYaCTHHUKOB BO3pacTHBIX KaTeropuii 10-12, 12-14,
14-16 ner):

HTroro

0aj10B
Kpurepuii 3a

pasnen

Pasznennl
Cneuuduxanumn
crangapta WS

| 5 |
| 6 |

HToro 6a110B
=

v/ I yYaCTHUKOB OCHOBHOW BO3PACTHOM KaTErOPUH PETMOHANBHBIX U By30BCKUX
YEMITMOHATOB:

15

Hroro
0aJ1710B

Kpurepnii
purep 3a pasaeJ

Paznenant

Cneunduxannn 3
crangapra WS (WSSS) | 4 |

5 |
| 6 |
e B
KpUTEepun

4.5. MHEHUE CYJEHN (CYJENUCKAS OIIEHKA)

IIpn npussTHM pemeHus wucnoiasdyercs mkana 0-3. Jlnsg yeTtkoro u
MOCIIEI0BATEIHLHOTO TPUMEHEHHUS IIKAJIBI CYJIEHCKOE PEIICHHE JOKHO TPUHUMATHCS
C YUEeTOM:

® DOTAJOHOB MJIsi CpaBHEHHS (KpUTEPHEB) ISl MOAPOOHOTO PYKOBOJCTBA TIO
KaKIOMY aCIeKTy

e qmkanel 0-3, rae:
I
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* (: HCITOJIHEHHE HE COOTBETCTBYET OTPACIIEBOMY CTaHIAPTY;
* |: MCIIOJTHEHHE COOTBETCTBYET OTPACIEBOMY CTAHAAPTY;
" 2. HCHOJHEHHE COOTBETCTBYET OTPACI€BOMY CTaHIApTy H B
HEKOTOPBIX OTHOIIEHUSIX MPEBOCXOINT €T0;
" 3. HCIONHEHHE IOJHOCTHIO IPEBOCXOTUT OTPACIEBOM CTaHZApPT U
OLICHUBACTCA KaK OTJIIMYHOC
Kaxxaplii acmekT OICHMBAIOT TPU OKCIEPTa, KaXKIbI HSKCIEPT HAOKEH
IPOM3BECTH OIIEHKY, ITOCIIE YEro MPOUCXOANT CPABHEHHME BHICTABICHHBIX OIEHOK. B
Cllydae pacXOXKICHHs OILIEHOK DJKCIepTOB Oojece veM Ha | Oami, 3Kcmepram
HCOOXOJMMO BBIHECTH OIIEHKY JaHHOTO acleKkTa Ha OOCYKICHHE M YCTPaHHTH
pacxoKIeHuE.
4.6. UBMEPUMAJS OILIEHKA
OreHKa KaXJOro aclekTa OCYHISCCTBIIIETCS TpeMmsi sKcmepramu. Ecim He
yKa3aHO MHOE, OyIeT MPHCYKICHA TOJIBKO MaKCHMMajIbHas OLCHKA MM HOJb OaslIoB.
Ecin B pamkax Kakoro-auOO acrekra BO3MOKHO IIPUCYKICHHE OLICHOK HIKE
M&KCHM&HBHOﬁ, 9TO OIIMCBIBACTCA B CXCMC OIICHKHU C yKa3aHI/IeM I/IBMCpI/IMBIX
apaMeTpoB.
4.7. AICITIOJb30OBAHUE UBMEPUMbBIX U CYI[EﬁCKHX OHEHOK
OkoHYaTeNnbHOE MOHUMAHUE MO M3MEPUMBIM M CYJIEHCKHM OILIEHKaM OyJeT
JOCTYITHO, Koraa yreepskaeHa Cxema oneHku u Konkypcuoe 3amganue. [IpuBencHHast
TaOJUIIA COMEPKUT NMPUOIUIUTEILHYI0 HHOOPMAIMIO M CIAYXKHT IS pa3pabOTKh

OueHouHoM cxembl 1 KOHKYpCHOTO 3a1aHus.

Copyright ©«Bopnackuic Poccus» (Ha3BaHUE KOMITCTECHIINH) 23



N
world skills
Russia

v Jlns yeMnuoHaToB (Cpey YYaCTHHKOB BO3pacTHBIX KaTeropuii 10-12, 12-14,

14-16 ner):
cyneii

3D-npoekTupoBanre kKoMnoHOBKH KA 0 15 15
Wmuranmonnoe moxaenupoBanue KA B
[TO SX Modeler. Pacuet sHeprodananca 0 8 8
Ha OopTy.
[TpoBepka u IPOrpaMMHUPOBAHHE

C maTtyukoB, cucreM KA, 1eneBon 0 15 15

anmaparypbl. ABTOHOMHBIC HCITBITAHUS
JTATYUKOB U CUCTEM CITYTHHKA.
PazpaboTka W oTiamka MPOrpaMMHOTO
KOJ[a TMOJTHON ITUKIIOrpaMMbI paboTel KA. 0 10 10
Wsroroenenue,  cOOpka,  MpoOBEpKa
paboTtocmocobHoCcTH cucTeM KA

C6opka cryTHUKa 0 7 7

ITonynarypusie ucnsiranust KA. 0 16 16

Pemenue uenesoii 3anaun. 0 24 24

- Onenka CTOMMOCTH MPOCKTA.

H 0 3 3

bepeximBoe mponu3BOACTBO.

- Cob6monenue Th u OT. Opranuszanus 0 9 9
pabouero mecta

0 100 100

v/ ISl yYYaCTHUKOB OCHOBHOM BO3PAaCTHOM KaTErOPUM PETUOHAIBHBIX U

BY30BCKHX YCMIIMOHATOB:
Muenue
cyaen

3D-npoexTupoBanne KoMnoHOBKU KA. 0 15 15
Pa3paboTka TeXHONOTMYECKOW KapThl

cOOpkM  (YHKUMOHAIBHOM  MoJenu

KOCMHUYECKOro ammapata. Pa3paborka u 0 8 8
IPOEKTHUPOBAHUE MeYaTHBIX iar
oTAeNbHBIX cucTeM KA.

[TpoBepka u MPOrPaMMUPOBAHHE
matunkoB, cuctemMm MKA, meneBoi
anmapaTrypsl.

ABTOHOMHEBIC HCITBITAHHS CITYTHHKA.
Wzrorosnenne,  cOopka,  MpoBepKa
paborocriocobnoctn  cuctem  MKA.
PazpaboTka ¥ oOTiIagKka MPOrpaMMHOIO 0 10 10
KO/Ia TIOJHOW IMKJIIOTPaMMBI PabOTHI

MKA.

COopka criyTHHKA 0 10 10

>

m
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[Tonynarypnsie ucnbitanus KA.
Penrenue 1ieieBoi 3amaun.

o

Cobmonenne Th u OT. Opranumzamms 0

. bepexnuBoe npon3BOACTBO.
H

pabouero mecta

17
18

100

4.8. CIIEHUO®UKALIUA OHEHKHW KOMIIETEHLHUN

Ouenka KonkypcHOro 3amaHusi OyJeT OCHOBBIBAThCS Ha  CIAETYIONIUX

KpUTEPUSIX (MOAYJIIAX):

17
20

5

100

v' Jly1st ueMnuoHaToB (Cpeid y4aCTHUKOB BO3pacTHBIX KaTeropuit 10-12, 12-14,
14-16 ner):

Kpurepuit

HaumeHnoBanue MOOYJIA

JleHp
COPEBHOBAHUI

MaxkcumanbHbIN
Oain

Bpewms na
BBIIOJIHEHUE,
qac

A

3D-npoexTupoBanue
xkoMnoHOBKU KA.

Cl

15

HMmMuTanmonHoe
moxaenupoBanue KA B I10 SX
Modeler. Pacuet
sHeprobaianca Ha 6opry.

Cl

IToBepka u
IPOrpaMMHUPOBAaHUE JATYUKOB,
CHUCTEM, LIEJIEBOM anmnaparypsl.
ABTOHOMHBIE UCTIBITAHUS
CIyTHHKA

Cl

15

4 yaca

Pa3pabotka u otnaaka
MPOrPaMMHOTO KOJ1a TIOTHOM
nuKJIorpaMmsl pabotsl KA.
UsrotoBnenue, cOopka,
MpOBEpPKa pabOTOCTIOCOOHOCTH
cucreM KA

C2

10

COopka CIyTHHKA.

C2

4 yaca

[TomyHaTypHBIE HCTIBITAHUS
KA.

C3

20

Pemenue nenesoi 3agaun.

C3

20

3 gaca

T (@ T (m

OneHKa CTOMMOCTH ITPOEKTA.
bepexnuBoe npou3BOACTBO.

C3

CoOmronenune T u OT.
Opranuzanus paboyero Mecra.

C3

1 yac
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v/ I yY4aCTHUKOB OCHOBHOM BO3PAaCTHOW KaTErOPUH PETMOHAIBHBIX U
BY30BCKHMX YEMITMOHATOB:

Bpewms na

Ne €Hb MaxkcumanbHbIN
HanmenoBanue Moyis A . BBIMOTHEHHE,
COpPEBHOBAHUI Oamt yac

3D-npoekTpoBaHUE KOMITOHOBKH
KA.

Pa3zpaboTtka TEXHOJIOTUYECKOMN
KapTbl COOpPKH (PYHKIMOHATBHOM
MOJIeJ I KOCMHUYECKOro ammapara.
Pa3pabotka u mnpoekTUpoBaHUE
MEYATHBIX UIAT OTJEIbHBIX CUCTEM
KA.

[TpoBepka u mporpaMMHpOBaHUE
mataukoB, cucteM MKA, nenesoi
C anmnaparypsl. Cl1 15
ABTOHOMHBIE HCTIBITAHUS
CITyTHHKA.

Pa3paboTka u otnaaka
IIPOrPaMMHOTO KOJIa TIOJIHOM
UKIorpaMmbl pabotel MKA.
Wsrorosnenue, cOopka, mpoBepKa
paboTOCIOCOOHOCTH CUCTEM
MKA.

COopKa CIyTHHUKA. C2 7
[Tomynatypaslie ucnbitanus KA. C3 20 5 9acoB
Pemenue neneBoit 3agaum. C3 20
BepeximBoe mpon3BOICTBO.
H | Co6monenue Th u OT. C3 4 I vac
Opranu3anus pabouero Mecra

Cl 15

Cl1 9
8 yacos

C2 10 8 yacos

G| mm

4.9. PETJIAMEHT OHEHKH

I'maBubIit skcneptr u  3amectuTenb [J1aBHOTO dKcrepra OOCYXKIAIOT U
pacrpenensitoT JKCIEepPTOB MO IpyIlnam (COCTaB IPYIIbl HE MEHEE TPEX YETIOBEK) JIJIs
BBICTaBJICHUSI OmeHOK. Kaxkmas rpymma qoJpKHa BKJIIOYATh B Ce0S KaK MHUHUMYM
OJIHOTO OIBITHOTO JKCIEepTa. OKCIEPT HE OIEHMBAET Yy4YacTHUKA M3 CBOEH
opranu3anuu. Eciu HeoO0X0IUMO MPUBJIEYB DKCIIEPTa K OIEHKE yYaCTHUKA U3 CBOCH
OpraHu3aliy, 3TO MOATBEPKIAACTCS OOIIMM pEHICHUEM C 3aHECEHUEM pe3yJibTara

TOJIOCOBAHH:A B IIPOTOKOJI.
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5. KOHKYPCHOE 3AJIAHHUE

5.1. OCHOBHBIE TPEBOBAHUASA

Pazpensr 2, 3 u 4 pernameHTuUpylOT pa3pabotky KoHKypcHOro 3amaHusl.
PexoMeHmanuy JAHHOTO paslefia JaloT JOMOJHUTENbHbIE Pa3bICHEHUS IO
conepxkanuto K3.

[IpopomxurensHOCTh KOHKYpCHOro 3aJaHusl MO KaXJAOW YEeMIMOHATHOMN
JIMHEHKE:

- BY3oBckas: Bo3pact crapiie 17-35 mer, npoobKUTEIBbHOCTE He Oosee 16
4acoB

- peTHOHAJIbHAS: BO3pACT cTapiie 16-22 ner, mpoaoHKUTEIBHOCTL He Ooee 22
4acoB

- FOnuopckas: 10-12 ner, npoaoKUTeNbHOCTh HEe Oosiee 12 yacoB

- FOuuopckas: 12-14 ner, npoaoKUTENbHOCTh HE Oojiee 12 yacoB

- FOnumopckas: 14-16 net, npoaoKUTENTLHOCTE He Oosee 12 yacos

Bue 3aBucuMoctn oT KonuuecTBa Moayied, K3 qomKHO BKIIFOYATh OLIEHKY 1O
Kaxaomy u3 pazaenoB WSSS.

KonkypcHoe 3aanne He JOKHO BBIXOIUTH 3a npeaens WSSS.

OueHka 3HAHUM YYacTHHKA JOJDKHA IPOBOJMTBHCS HUCKIIOYUTEIBHO 4Yepes3
MpaKkTU4eCcKOe BblNoIHEHNEe KOHKYpCHOTO 3a1aHusl.

[Tpu BeImoHEeHMH KOHKYpCHOTO 3a/laHKsi HE OLICHUBAETCS 3HAHHUE MPABUI U
Hopm WSR.

5.2. CTPYKTYPA KOHKYPCHOI'O 3AJIAHUSA

v' JI1st yeMnuoHaToB (Cpeid y4aCTHUKOB BO3pacTHbIX KaTteropui 10-12, 12-14,
14-16 ner):

KonkypcHoe 3aanre coaepxxuT 9 Mmoynei:
Mopyne A. 3D-nipoektrpoBanue KoMnoHoBKU KA.
Mopayne B. HWmuranmonnoe wmoxaenupoBanne KA B IIO SX Modeler. Pacuer

sHeproOantanca Ha OOpTY.
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Monyns C. TloBepka i mporpaMMHUPOBAHUE TATYNKOB, CUCTEM, IICJICBOM aIllapaTyphbl.
ABTOHOMHBIE UCTIBITAHUS CITyTHUKA
Mopayne D. Pa3paboTka M oOTJajika MPOrpPaMMHOIO KOJa MOJHOW ITUKIOIPAMMBI
pabotel KA. U3rotoienue, cOopka, nmpoBepka padotocnocodHoctu cucteM KA
Monyns E. Coopka criyTHHKA.
Monynb F. MonyHaTypHble ucnbiTanus KA.
Monynb G. Pemenue nieneBoi 3agaumu.

Monyns H. Ouienka ctoumoctu rpoekTa. bepexioe mpou3BOACTBO.

Monyns |. Cobmronenue Th u OT. Opranuzanus pabouero mMecra.

v oA Y4aCTHHUKOB OCHOBHOU BOBp&CTHOﬁ KaTCropun pCruoHaJIbHbIX U
BY30BCKHX YCMIIMOHATOB:

KonkypcHoe 3a1anue coiepxut 8 Moaynei:

Monayns A. 3D-poekTupoBanne koMmnoHoBkn MKA.

Monyns B. PazpaboTka TeXHOIOTHYECKON KapThl COOPKH (yHKIIMOHAIBHONW MOJIETTH
KOCMHUYECKOTO annapara. Pacuer u npoektupoBanue oTaenbHbix cucteM MKA.

Mopyne C. IIpoBepka u nmporpaMMHupOBaHue 1aT4nuKOB, cucteM MKA, nieneBoii
armaparypsl.
ABTOHOMHBIE UCIIBITAHUS CITYTHHKA.

Monyns D. Pa3zpabGoTka ¥ oTiaaka MpOrpaMMHOTO KOJa TOJHOW IHKJIOTPaMMBbI
pabdotel MKA. U3rotosienue, cOopka, mpoBepka padorocrnocooHoctu cucteM MKA.
Mopyne E. Coopka cnyTHHUKA.

Monyns F. Ilonynatypasie ncnsitanuss MKA.

Moayns G. Pemenne neneBoit 3agauu.

Monyne H. bepexnuBoe npouspoactBo. Cobmoaeaue Th u OT. Opranuzanus
pabodero mecra

5.3. TPEBOBAHUS K PABPABOTKE KOHKYPCHOI'O 3AJIAHUSA

OO0mue TpedoBaHMS:
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KonkypcHoe 3ajaHue COCTOUT W3 33JaHUM, BKIIOYAIOMMX 9 Momyned uis
peruoHaIbLHOM (Cpe YYaCTHHUKOB BO3pacTHBIX Kareropuit 10-12, 12-14, 14-16 net) u
8 Moayned sl yYaCTHHKOB OCHOBHOW BO3PAacTHOW KAaTErOpUU PErHMOHAJIBHBIX U
BY30BCKMX YEMITMOHATOB. 3aJaHusi MOJyJied HEOOXOIMMO BBIIOJHUTH 3a TpHU
COPEBHOBATEIIbHBIX JTHS HA YEMIIMOHATaX PETHOHAJIBHBIX, U 32 IBA JIHS B YEMIIMOHATAX
BY30BCKOM JIMHEUKHU. [IpOAOIDKHTENBHOCTh KaXXIOTO MOZYJISI PErIAMEHTHUPOBAHA.

[Topsimok BBITIOJIHEHHUST MOAYJIEN TOCIIEN0BATENbHBIN. VI3MeHeHe nopsijika MOAYJIeH

JIOITyCKaeTcs Ipu corniacoBanuu ¢ Menemxepom KomnereHunu.

5.3.1. TPEBOBAHHUS K PABPABOTKE KOHKYPCHOI'O 3AJJAHUSA IS
PETMOHAJIBHOM JIMHEUKH

VYyacTHUKaM Tpeajaraercsl BBIIOJHUTh KOHKYPCHOE 3aJlaHue - pa3padboTaTrh
IPOEKT MaJIOr0 KOCMUYECKOrO ammnapara - UCKyCCTBEHHOI'O CITyTHHKA, CIIOCOOHOTO
BBITMIOJIHATH pa3jMuHbIe IEJIeBbIE 3a/7aud. B mponecce mpoBeaeHUs COpPEBHOBAaHUS
KOHKYpCaHTaM  HeoOXOAMMO  BbINONHUTH 3D-Momenb, HM3roToBUTH  KOPITYC
(ONMIIMOHAIBHO - €ro COCTaBJSIONIME) M pa3paboTaTb dYacTb AJIEKTPOHHOIO
o00Opy/iOoBaHUs, OCYHIECTBUTh COOPKY (PYHKIMOHAJIBHOTO MaKeTa U MPOBECTH
OCHOBHBIE MOJTyHaTYpPHbIE UCIIBITAHUS, BHIIIOJHUB HHKEHEPHBIE pacyeThl U IPOBECTU
UMUTAIMOHHOE MojenupoBanue KA.

Takke OHM BBINOJHSIOT MPOTPAMMUPOBAHUE OOPTOBOrO KOMIBIOTEpPA IS
oOecrniedyeHus 1eNeBOH 3a7aun. B Xxone copeBHOBaHUI KOHKYPCAHTBI OCYIIECTBISIOT
pa3paboTKy © COOpPKY DJIEKTPOHHBIX YCTPOMCTB, TpPAacCCUPOBKY IUIAT, NaMKy,
BBITIOJIHAIOTCS] pa0OTHI HAa CTAHKE Jla3epHOM pe3ku u nevats Ha 3D npunTepe.

Vike crpoekTUpOBaHHAs MOJIENb CIIyTHHKA COOHMpaeTcsi KOMaHI0M B YCIOBHO
YUCTOW KOMHATE C COOJIIOICHHEM MPaBHJI PadOThl U HAXOXKJICHUS B HEH, UCOIb3Ys
JIeTalld, CACTEMBI, yCTPOUCTBA, 3JIEMEHThI KPETUIEHUS1, U3TOTOBJICHHbBIE COOCTBEHHBIMU
CHJIaMH, a TakXe CTaHAApTHbIE KOMIOHEHTHI, IPUMEPOM KOTOPBIX MOTYT CIIYKUTh

KOMITOHEHTBI, BXOJISIIIHME B COCTaB Habopa KOHCTpYyKTopa ciyTHUKa «OpouKpadt».
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Puc. 1. O6uuit Bug Habopa KOHCTpyKTOpa «OpouKpad )

CO6pEIHHBII?I allriapar JOJDKCH HpOﬁTH HUCIIBITaHUA Ha CIICOHUAaJIBHOM CTCHAC

HOJYHATYPHOT'O MOAEIUPOBAHUS U MOATBEPAUTH CBOIO PaOOTOCTIOCOOHOCTD.
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Puc. 2. Umutatop MarHUTHOTO TOJISt 3€MJITH C a3POAMHAMHYECKUM TOJIBECOM H

IIYUT

Puc. 3. MaruuTtHas pamka (MMUATATOp MarHUTHOTO TI0JI 3EMJIN) C TTOABECOM,

umuTaTop 3emiau, umurarop ConHua

B wrore co3manHas ydYacTHHKaAMHW COPEBHOBAHMM HWH)KCHEpHAs  MOJICIb
KOCMHYECKOI0 amnmapara J0JKHa OBITh MaKCUMaJbHO NPUOIIMKEHAa K peajbHO
3aIyCKaeMbIM Ha OpOUTY MOJCIISIM, IPOUTH HA3eMHBIC HCTIBITAHUS.

Konkypcantam HeoOxoauMo oOecreunTh nojrydeHue LlenTtpamu yrpaBiieHUs
nosnetoM (I{YII) makcumManbHO OnepaTUBHO, T.€. B MAKCUMAJILHO KOPOTKOE BpeMsI, KaK
MOXXHO  OOJIBIIIETO  KOJIMYECTBA  KAYSCTBEHHBIX  M300paKCHUU  3aJaHHBIX
reorpaduyeckux o0JacTell B TEUEHHE AKTUBHOIO cpoka cymiectBoBaHusi KA, mpu
ATOM CITYTHHUK JIOJDKEH MaKCUMAaJIbHO BBITIOJIHATH ITOCTABJICHHBIC ITEPE]] HUM 3aaqH.

OreHKa TPOUW3BOJUTCS UWICHAMH JKIOPDH — OKCIEpPTaMU Ha KOHKYPCHOM
TJIOIIAJIKE, JOMYIIICHHBIMU K OIICHKE. KaK B OTHOIICHWHU BBHITIOJIHCHUS 3a/JaHUS B
MOAyJie, TaK M B OTHOIICHHWH TIpoIlecca BBIMOJHEHUS KOHKYpCHOW paboTsl. Ecim
YYaCTHUK KOHKYpCa HE BBITIOJIHACT TPEOOBAaHMS TEXHUKHU 0€30TIaCHOCTH, ITOIBEPraeT
OTIACHOCTH CceO0sl WM JAPYruX KOHKYPCAHTOB, TaKOW YYacCTHHUK MOXKET OBITh
OTCTPaHEH OT KOHKYpca.

KonkypcHoe 3amaHue JOJDKHO BBITIOJIHATHCA MO MoayisiM. OlleHKa Takke

MMPOUCXOAUT 110 PE3yJibTaTaM BBIIIOJIHCHHUA MOIAYJIA.
______________________________________________________________________________________________________|
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MOAYJIA 3ATJAHUS U HEOBXOJIUMOE BPEMS
[lepen BBITOTHEHWEM KOHKYPCHOTO 3aJaHusi HEOOXOJHMMO BBINOJHHUTH

IUTAHUPOBAHUE BCEX MPOU3BOJUMBIX BUJOB padOT, pacyETOB, BBIUUCICHUHN MOJIHBIM
COCTaBOM KOMAaHJbI - TpeMsi yyacTHUKamu. KoMaHna noibkHa mpoayMaTth OOIIyro
KOHLIENIUIO PadOThl, MPUMEPHOE BPEMS HA BBINOJHEHHUE MOJIYJIS, ONPEAECIUTH
OTBETCTBEHHOI'O 3a €r0 BBINOJHEHUE, PACIPENCIUTh OOS3aHHOCTH U POJIM 11O
TPYIOBBIM (YHKIMSM BHYTPH TPYIIBI U MO KOHKYPCHBIM JIHSM, O Y€M CJHI€NaTh
COOTBETCTBYIOIIME 3alUCU B I[puito:KeHnn UTOrOBOro OTYeTa:!

e KOHCTpYKTOp - MNpPOEKTUPOBIIMK (BBIIOIHSAET TPYAOBbIE (YHKUIUU

KOHCTPYKTOPA-NPOEKTHPOBIIMKA) — MIEPBBII YIaCTHUK;

e PaJMO3IEKTPOHIIUK - CXEMOTEXHMK (BBIIOJHSAET TPYAOBBIE (PYHKIIMH
PaIHOUHIKEHEPA) — BTOPOH YUaCTHHK;

e CuCTEeMHBI  TPOrpaMMHUCT  (BBIIOJHSAET  TPYAOBbIE  (PYHKIUU
NPOrpaMMHCTa, CHCTEMHOTO MPOTPAMMHMCTA) — TPETUH YYACTHHK;

o Cruecapp-coopink KA (BeimonHSET TpyAoBble (GYHKIUA TEXHUKA,
cjecapsi-cOOPIIMKA) — MOT'YT BBITIOJHSATH BCE YYACTHUKH B KOMaH/IE MPU
coopke moaemn KA

Mopayas A: 3D-npoexkTupoBanue kKOMnoHoBKU KA

B nmanHOoM Moayne OCHOBHOW 3ajjayell KOHKYPCAaHTOB SIBJISIETCS OIPEIECIICHUE
OoOIUX peIIeHUH TIOCTaBJICHHOW TJIOOAIBbHOM 3a/aud, OMpeAesICHUE THUIla
000pyI0BaHUS U MPOTPAMMHOI0 00ECTIeUeHHs], OCYIIECTBICHUE MOATOTOBKH OOIIETO
peiieHusi, 4ToObl TOBeCTH BbINOJHEHHE KOHKYpCHOro 3agaHusi 10 JIOTUYECKOTrO
3aBepieHua. Heo0X01uMo BBINIOJHUTE MPOEKTUPOBAHUE U MOACIUPOBAHUE JIE€TaNIEH,
y3JOB M CHUCTEM KOCMHUYECKOIO amnmapara B IporpaMme TBEPIOTEIBHOIO
MOJEIUPOBAHUS

Cyzabpu, coriacHO cXeMe OIICHKH, BBIMOJHSIOT MPOBEPKY pa3pabOTaHHBIX

MaTepuaoB.
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Moayar  B.  Pa3paGorka  TeXHOJIOTMYECKOH  KapThl  COOpPKH
¢pynkuuonaabHoilt mogean MKA. PacyeTr u npoeKTHPOBaHUE OTAEJIbHBIX CUCTEM
KA.

JlaTh Ha3BaHUE pa3pabaThIBAEMOMY MaJIOMy KOCMHUYECKOMY ammapary Jt00bIM
U3BECTHBIM CIOCOOOM W B JajbHEHIIEM HCIONb30BaTh 3Ty abOpeBHATYpYy.
Heobxoammo pa3paboTaTh TEXHOJOTUYECKYIO KapTy C OMKMCAHUEM TEXHOJIOTHIECKOTO
npoiiecca cOOpku  (ITOCJIENOBATEILHOCTH COOPKHM) (PYHKIIMOHAIBHOW MOJIENH
KOCMHUYECKOTO ammapaTta B KOMHATe C OTpaHHMYCHHEM JOCTyrma W TpeOOBaHUEM
coOJI0/IaTh MpaBWia pabOT W YCIOBHUS HAXOXKICHHS B 4UMCTOM KoMmHare). [lanee

HEO0OXOJMMO BBITIOJIHUTH PacdeT U pa3paboTaTh OJHY U3 CIyx)eOHbIX cucteM MKA,

Harpumcep - I[OHOJ'IHI/ITeJIBHIJﬁ CTa6HHH3HpOBaHHBIﬁ HCTOYHUK ITUTAaHUA.

Moayas C: IlpoBepka u nporpaMMupoBaHNe 1aTYMKOB, cucteM KA,
1eJIeBOii annmapaTypbl. ABTOHOMHbBIE HCTIBITAHUS JaTYNKOB H CHCTEM CITyTHHKA
B nanHOM Momyse ydacTHHKaM HEOOXOIMMO pa3o0paThCsi C BHIOOPOM SI3bIKA
MIPOTrPaAMMHUPOBAHMS, APXUTEKTYPOH OOPTOBOTO MPOTPAMMHOT0 00ECTICUCHHUSI, CPEAOH
pa3paboTKH, CcrocoOOM COOpKH, TPOUIMBKH, OTIAAKA OOPTOBOTO MPOrPaMMHOTO
o0ecrieueHus, COCTaBUTh AITOPUTMbI PAOOTHI KOCMHYECKOTO armapara.
Cynapu, cOrjacHO CXeMe OIIEHKH, BBITTOJHSIOT MPOBEPKY MPEIOCTABICHHBIX

MaTepuaoB.

Moayasb D: PazpaboTka u 0T/IaKa NPOTPAMMHOI0 KO/JA MOJHOM
uukjaorpammbl paborsl KA. U3rorosiienue, cOopka, npoBepka
padorocnocodoHocTu cucrem MKA

B nanHOM MoOZyje YYacTHMKM NPOAOJDKAIOT BBIIOJIHEHUE 3aJaHUs IO
oOecrieyeHnto paboTOCIOCOOHOCTH CHUCTEM U YCTPOMCTB coOupaeMoil Mojenu
CIYTHHUKA, TPOBEPAIOT M JOKYMEHTHPYIOT MPOEKT OOpTOBON KaOenbHOU ceTH,
BBITIOJHSIOT PacyeThbl, MPOCKTUPOBAHUE, U3TOTOBIICHUE U aJaNTallio C cOOUpaeMoi

MOJCJIBbI0 KOCMHYCCKOI0O amiiapara CHUCTCMBI PACKPBITUA H IIOBOPOTA COJHCYHBIX
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Oatapeil U cucTeMy YHEprocHaOXKEHUs 11 Hee.

Cynpu, corinacHO CXEME€ OLEHKH, BBINIOJHSIOT MPOBEPKY MPEAOCTaBICHHBIX
MaTepuasoB, MOCPEACTBAM MOACIUPOBAHUS PAaOOTHI.

Moayas E: Coopka cnyTHUKA

[Toce BBIMONHEHMS PEIBIIYIIMX MOIYJIeH HaUnHAaeTCa COOpKa KOCMUYECKOTO
anmnapara, JJi1 4ero padoTa MEepeHOCUTCS B YCIOBHO YHMCTYIO KOMHATYy (KOMHaTa ¢
OTpaHUYCHHEM J0CTyNa U TpeOOBaHUEM COOJI0IaTh MpaBuiia paboT U HAXOXKICHUS B
yuctoi komHate kiacca 100000).

Cynpu, corinacHO CXeM€ OLEHKH, BBIMIOJHSIOT MPOBEPKY MPEAOCTABICHHBIX
MaTepHaJIOB COTJIACHO TEXHOJIOTHYECKON KapThl COOPKH.

Moayas F: IlonynarypHbie ncnbiTanus KA

VYyacTHUKaM HE0OX0IMMO BRIHECTH COOpAHHBIN CITyTHUK U3 YUCTOW KOMHATHI U
YCTAHOBUTh HA CTEHJl MOJYHAaTypHBIX WCIBITAHUNH, B MPUCYTCTBUU DKCIEPTOB
MPOBECTU TEPBUYHBIC HUCIIBITAHUS MO TOATBEPKACHUIO KayecTBa pabOThl COOPKHU.
ITociie mpoBeneHHMST BHELIHEW IIEPBUYHOM OLEHKH NPUCTYIHUTh K IIOLIATOBOMY
TECTUPOBAHUIO BCEX OOPTOBBIX NPUOOPOB B COCTAaBE MAKETa, HCIOJIb3Ys
paszpaboranHoe uM «ctermoBoe» [10.

Cynpu, COTJIaCHO CXEME€ OIIEHKH, BBINOJHAIOT BU3YAIbHYIO IIPOBEPKY
COOpaHHOTO KOCMMYECKOTO ammapara Ha TMpeaMeT OTCYTCTBUSI MEXaHUYECKHUX
MOBPEXKICHUN ¥ TOTOBHOCTH K (DYHKIIMOHAJILHBIM UCTIBITAHUSIM.

Moayab G: Pemnienue mesieBoii 3agaumn

[Ipu BBIMOJIHEHUH MOJYJA YYAaCTHUKH TPOIIUBAIOT Ha OOPT MPOrpaMMBblI,
HalKMCaHHbIE UM paHEe HAa KOHKYPCHOM IUIONIAJIKE U MPEAOCTABISET JKCIEpTaM K
OIICHKE MCTIBITAHUSI KOCMUYECKOTO armapara Ha MOJABUKHOM CTeH/Ie (10 IUKITY).

Cynpu, COTJIacCHO CXEeMe OIIEHKH, KOHTPOJUPYIOT Kad4eCTBO OalaHCHUPOBKHU
MakeTa Ha a’pOJMHAMHYECKOM I10JIBECE; TOYHOCTh H3MEPSEMBIX BEJIWYUH IyTEeM
CpPaBHEHHS C JTAJIOHAMH; KOJIMUECTBEHHbIE M KAUYE€CTBEHHBIE IMapaMeTpbl paOOThI
CUCTEMBI yIipaBiieHus (ObICTPOICUCTBIE, TOYHOCTH), KAYECTBO M OOBEM MOTYIECHHBIX

C «6opTa» JaHHBIX KaMCPEI.
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Moayas H. Opranmsanuss padodero mecra. bepexkiauBoe
npoussoacTeo. Coodnwoaenne npasui Th u OT.

JoxymeHTarusi opopmisieTcsi y4aCTHUKaMU B MPOIECCE BBHIMOIHEHUSI paOoThI,
OT €€ KauecTBa 3aBUCUT, TONMET JIM CTOPOHHUI HAOIIOaTENb, 3a4€M CO3/IaH TOT WU
MHOW TOKYMEHT U TPUTOJICH JIX JUI JanbHeneil padotel. JIt000i JOKYMEHT AOKEH
UMETh Ha3BaHUWE, aBTOPOB, JATy CO3[aHUSA, BEPCHUIO, OIJIaBJICHUE, HYMEpalHUIO
ctpanull. [lo cyTW, OH JOMKEH BKIIOYATh BBEJICHHUE, MOCTAHOBKY 3aJadyM, XOJI
AKCIIEPUMEHTA, WIUTIOCTPALIMH, BBIBOJBI, 3aKIIOUYECHUE U CITUCOK JIUTEPATOPHI, XOTS B
Ka)KZIOM KOHKPETHOM CJIy4ae COCTaB OTJIaBICHMSI MOXKET pa3inyaThCsl.

HemanoBakHyto pojib UTpaeT BHEAPEHHE B MPOLIECC BBIMIOJHEHUS PabOTHI
IPUHLIAIIOB OEPEXITMBOrO MPOU3BOJACTBA, T.€. BOBJICUEHUE YYACTHUKOB B IPOIIECC
ONTUMHU3ALMK pabodyero MpPOCTPAHCTBA C I€JIbI0 MUHUMH3ALUU 3aTpaT U
MaKCUMaJbHOW OpHEHTAlMM Ha pe3yjbTaT. OKCIEePTaMH OIICHUBACTCA TaKKe
IUTAHUPOBKA pabovyero MecTa, To €CTh PallMOHAIBHOE TPOCTPAHCTBEHHOE pa3MeElIeHNe
BCEX JJIEMEHTOB 00OPYAOBAaHUS, TEXHOJOTHMUYECKONH M OpPTraHW3allMOHHOW OCHACTKH,
UHBEHTaps, KOTOpble OOECHeurnBalOT HSKOHOMHOE HCIIOJIb30BAHME MaTepuaa,
pecypcoB, 6€301acHOCTH TPY/a.

Kynprypa mnpoms3BoacTBa MOApa3yMeBaeT MYHKTYalIbHOCTh, MPABUIBLHOE
UCIOJIb30BaHUE MHCTPYMEHTA, SKOHOMHOE pPAaCcXOJ0OBaHHE PECYpCcOB M MaTepuaia,
paboTy B UWHIOMBUAYAIbHBIX CPEACTBAX 3allWTHl (Xamarax, B I[epYaTkax, C
pecnuparopaMu, B 0axuiiax) v ¢ 3a3eMjeHHueM (Korja 3TO HeoOXOAUMO), YUCTOTY U

MOPSIIOK Ha paboyeM MecTe.

TpeOoBaHHsA K KOHKYPCHOI ILUIOIIAJKeE:

KonkypcHas miomanka OoDKHa OBbITh oOecriedeHa W o0opyaoBaHa B
cootrBeTcTBUM ¢ WMJI u mmanom 3actpoiiku. IIpu 5ToM Ha TUIOMIAJIKE JOJKEH OBITH
yCTOMYMBBIN MpueM MHTEepHeTa (Ha ckopocTu He MeHee 30 MO/c) u moakioyeHne K
KOMITbIOTEpaM JIOKaJIbHO U uepe3 poytep Wi-Fi.
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5.4. PABPABOTKA KOHKYPCHOTI O 3ATIAHUA

KonkypcHoe 3amanme paspabareiBaeTcsi 1O 0Opas3iam, MpeICTaBICHHBIM

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

[TpencraBiennsie 00pa3ubl KoHKypcHOTro 3a1aHus JOJIKHBI MEHSTHCS OJIUH pa3 B TOA.
5.4.1. KTO PASPABATBIBAET KOHKYPCHOE 3AIAHUE/MOAYJIN
OO1muM pyKOBOJICTBOM U yTBepkaeHHEM KOHKypCHOro 3agaHus 3aHUMaeTCs

Menemxep komrereHuuu. K ydactuio B pazpaborke KoHKypcHOro 3agaHusi MOTYT

MPUBJICKATHCS:
o Ceptudunuponannsie sxcneptsl WSR;
o CropoHHue pa3pabOoTUHKY,
o WHbIe 3anHTEepeCcOBaHHBIC JTUIIA.

B mporecce moAroToBKM K KaXJAOMY COpPEBHOBaHMIO Npu BHeceHHH 30%
n3MeHeHni K KoHkypcHOMY 3a/1aHUIO y4acTBYIOT:

o [ 1aBHBIN SKCIIEPT;

o CepTuduipoBaHHbINA SKCIIEPT MO KOMIETEHIINH (B CJIy4ae MPUCYTCTBUS
HA COPEBHOBAHHH );

o DKCIepThl TMPUHUMAIOUIME YYacTHsl B OIEHKE (IIpU HEOOXOIUMOCTH
MPUBJICUCHUSI TJIABHBIM SKCIIEPTOM ).

Buecennsie 30% uzmenenns B KoHKypcHBIC 3a1aHus B 00S3aTEIILHOM MOPSIAKE
corjacyrTcs ¢ MeHeIkepoM KOMIETEHIUH.

Briie o6o3Hauennbie moau npu BHeceHuu 30% uszMenenuit k KonkypcHoMy
3aJIaHAI0  JOJOKHBI ~ PYKOBOJACTBOBATHCS ~ MPUHIMIIAMU  OOBEKTUBHOCTH U
oecnipucTpacTHOCTH. V3MeHeHusI He NOJDKHBI BJIMATH Ha CIOXKHOCTH 3aJlaHUsl, HE
JTOJDKHBI OTHOCUTBCS K MHBIM MPOECCHOHAIBHBIM 001acTsIM, He onucanHbiM B WSSS,
a Taxke ucKiroyarh Jroobsle O0okm WSSS. Takke BHECEHHBIE U3MEHEHHUS NOJDKHBI
ObITh ~ WUCIOJMHUMBI ~ MPU  TMOMOIIM  YTBEPKAEHHOTO I  COPEBHOBAHUM

HNudpacTpyKTypHOTO JHCTA.
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5.4.2. KAK PABPABATBIBAETCS KOHKYPCHOE 3AJIAHUE

KoHkypcHbIE 3ajaHusl K KaKJOMY YEMIIMOHATY pa3palaThIBalOTCSI Ha OCHOBE
ennHoro KoHKypcHOTo 3amaHusi, yTBEpKIEHHOTO MeHemKepoM KOMIETCHIIMH U
pa3MenEHHOro Ha (popyMe KCIEpTOB. 3aAaHNs MOTYT pa3padaThIBaThCsl Kak B LIEJIOM
Tak ¥ 1o MoaysissM. OCHOBHBIM MHCTPYMEHTOM pa3paboTku KoHkypcHoro 3amanus
aBygeTCs (HOpyM SKCIEPTOB.

5.4.3. KOT'JA PASPABATBIBAETCSA KOHKYPCHOE 3AIAHUE

KonkypcHoe 3amanue pa3pabaTbIBaeTCs COIVIACHO NPEACTABICHHOMY HUXKE

l"pa(I)I/IKy, onpcACILIFOIMIEMY CPOKHU TTOATOTOBKM HOKYMCHTAIWHW UL KaXKJO0TO BHUAA

YCMIIMOHATOB.
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IKCIEPTOB O
MOJIEPHU3AIUH

K3, KO, 11,
TO, 13, OT

5.5 YTBEPX KJIEHUE KOHKYPCHOI'O 3AJAHUSA

I'maBupIl SkcnepT u MeHemkep KOMIIETEHIMM NPUHUMAIOT PELICHHE O
BBINIOJTHUMOCTH BCEX MOJYJIEH U MpU HEOOXOJUMOCTHU JTOJIKHBI JOKa3aTh PEAIbHOCTD
€r0 BBINOJHEHUs. Bo BHIMaHue MPUHUMAIOTCA BPEMS U MATEPUAIIBI.

KonkypcHoe 3amaHue MOXKET ObITh YTBEPKIEHO B JII00OW yHOOHOHN s
MeHnemxepa KoMOeTeHIIuU GpopMme.

5.6. CBOMCTBA MATEPUAJIA U UHCTPYKIIUU
IMPON3BO/JIUTEJIA

Ecniu nns  BBIONHEHMS 3aJaHUsl  yYaCTHUKY KOHKypca HeoOX0IUMO
O3HAKOMHTBCSI ¢ MHCTPYKUMSIMH MO NMPUMEHEHHIO KaKoro-iubo marepuaia Wiu C
UHCTPYKLIMAMHU ITPOU3BOJUTEIIS, OH ITOJIYy4YaeT UX 3apaHee 0 peleHuo Menemxkepa
KoMIieTeHuuu U ['maBHoro sxcnepTta. [Ipu HeoOxoauMocTH, BO BpeMsl 03HAKOMJIIEHUS
TexHn4eCKui SKCIEePT OPraHU3YyET JEMOHCTPALIMIO HA MECTE.

Marepuanbl, BbIOMpaeMble i MOJYJIEH, KOTOpbIE MNPEICTOMT MOCTPOUTH
YYaCTHHKAM YE€MITMOHATa (KpOMe TeX CIIy4aeB, KOrJia MaTepralibl PUHOCUT € COOOM
caM Y4acCTHUK), JOJDKHBI IPUHAAJIEKATh K TOMY TUITy MaTEpHUaJIOB, KOTOPBIM UMeeTcs
y psla MpOU3BOJIUTENEH, U KOTOPBIM MMeeTcs B CBOOOJHON MpoJake B PETHOHE

IIPOBCACHUA YCMIIMOHATA.

6. YIIPABJIEHUE KOMIETEHIIMEN U OBILIEHUE

6.1 TMCKYCCUOHHBIN ®OPYM
Bce mnpenkoHKypcHble OOCYXIEHHS MPOXOAST Ha ocoboMm  Qopyme

(http://forum.worldskills.ru). Pemenuss 1m0 pa3BUTHIO KOMIIETEHLIHUH JOJIKHBI

MPUHUMATHLCS TOJIBKO TOCIE MPEABAPUTEIILHOTO 00Cy)AeHus Ha Gopyme. Taxke Ha

dbopyMe TOKHO MTPOUCXOIUTh HHPOPMHUPOBAHUE O BCEX BAKHBIX COOBITHIX B PaMKe
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KoMIeTeHIIMH. MoiepatopoM JaHHOTO dopyma SIBISIFOTCS MeXyHapOIHBINA SKCIIEPT
u (mm) Menepkep KoMreTeHIuu (Wi DKCTepT, Ha3HaYEHHBIN UMH).
6.2. UHOOPMAIIUA I YHACTHUKOB YEMITMOHATA
Nudopmanus 1j1st KOHKYpCaHTOB IyOJUKYETCSI B COOTBETCTBUH C PETJIAMEHTOM
pOBOAMMOTO Yyemnuonata. MHpopmaims MoKeT BKIIOUYATh:
e TexHHUyeCcKoe ONMUCAHUE;
o KoHkypcHbIE 3a1aHus;
e (O000mEnHas BEIOMOCTh OIICHKH;
o UHdpacTpyKTypHBIH JIKCT;
e MHcTpyKIus 1o oXpaHe Tpy/Ja U TEXHUKE 0€30MacHOCTH;
e JlononHuTenbHas HHGOPMALIHS.
6.3. APXVB KOHKYPCHBIX 3ATAHUM
KonkypcHble 3a1aHus TOCTYIHBI 1o aapecy http://forum.worldskills.ru.

6.4. YIIPABJIEHUE KOMIIETEHIIUE

OO6miee ympaBiIeHHE KOMIIETEHIIMEH OCYIIECTBIACTCS MeEXIyHapOIHBIM
AKCIEPTOM U MEHeIKEPOM KOMITIETEHIIMU C BO3MOKHBIM MMPUBJICYEHUEM IKCIEPTHOTO
coo01iecTBa.

VYnpaBineHne  KOMIETEHIMEW B paMKax  KOHKPETHOIO  4YeMIIMOHATa
OCYIIECTBIISIETCS [ JIaBHBIM 3KCIEPTOM MO KOMIIETEHIMHM B COOTBETCTBUHM C

PErIIaMCHTOM YCMIIMOHATA.

7. TPEBOBAHHUSA OXPAHDBI TPYJA U TEXHUKHA
BE3OITACHOCTH

7.1 TPEBOBAHUSA OXPAHBI TPYJIA U TEXHUKHA
BE3OITACHOCTHU HA YEMIIMOHATE

CM. KOMITIEKT TOKYMEHTOB I10 OXPaHEe TPYAa KOMIIETCHIINH.
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7.2 CHEHU®UYHBIE TPEBOBAHUS OXPAHbBI TPYJIA, TEXHUKH
BE3OIIACHOCTHU U OKPYKAIOIIEN CPEJbI KOMIIETEHIIUU
Crenupuyeckux TpeOOBaHUI HET.

KOHHGHHI/ISI AKOJIOTUYECKOM OTBETCTBEHHOCTH IpcarojIaracT:

e BTOPUYHOC HCIIOJIb30BAHHUEC MATCPUATIOB,

® HCIOJIb30BAHUEC 3KOJOTHUYCCKU YUCTBIX MATCPUATIOB.

8. MATEPHUAJIbBI U OBOPYJIOBAHHUE

8.1. UHOPACTPYKTYPHBIU JIUCT

WHupacTpykTypHBI JHMCT BKJIIOYaeT B ce0s BCIO HHQPACTPyKTypy,
000pyZ0OBaHUE M PACXOJHBIE MaTEpHaJIbl, KOTOPbIE HEOOXOAMMBI JJIs BBITOJHEHUS
KonkypcHoro 3aganus. MHQpacTpyKTypHbId JIMCT 00fA3aH COAEPKATH IPUMEP
JAHHOTO OO0OPYAOBAaHMS U €ro YETKUE M IOHATHBIE XapaKTEPUCTHKU B Ciydae
BO3MOKHOCTH MPUOOPETEHUS aHAJIOTOB.

[Tpu paspabotke MHppacTpyKTypHOro JncTa AJii KOHKPETHOrO 4YeMIHOHAaTa
HEO0OXOIMMO PYKOBOJACTBOBaThCA MH(PaCTpyKTYpHBIM JTUCTOM, pPa3MEIIEHHBIM Ha
dbopyme  skcreproB  MeHemkepoM — KOMIeTeHUMU. Bce  u3MeHeHus B
NHuppacTpyKTypHOM JIUCTE TOJIKHBI COTIIACOBBIBATHCS ¢ MeHeKepoM KOMIETEHIINN
B 00513aTEILHOM TOPSIJIKE.

Ha xaxxnomM KOHKypcE€ TEXHUYECKHMH DHKCIEPT [OJDKEH IIPOBOJIUTH Yy4eT
3JIEMEHTOB MHQpacTpykTyphl. COUCOK HE JOJDKEH BKIIIOYATh 3JEMEHTHI, KOTOpHIE
MONPOCHIIM BKJIFOYUTH B HETO AKCHEPTHI WIM KOHKYPCAHTBI, a TAKKE 3alpEIlCHHBIC
DJIEMEHTHI.

[To uToram copeBHOBaHUS, B Ciyyae HEOOXOAUMOCTH, TEXHUUECKUI KCIIEPT U
['71aBHBIN DKCHEPT MNOJKHBI JaTh peKOMEHIauuu OprkoMUTETy YEMIIMOHATA H

Menemxepy kommneTeHIun 00 n3meHeHusx B ladpactpykrypHoM mucre.
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8.2. MATEPUAJIbI, OGOPYJIOBAHUE U UHCTPYMEHTHI B
NHCTPYMEHTAJIBHOM ALIUKE (TYJBOKC, TOOLBOX)
Hynesoit Tynboxc.
8.3. MATEPUAJIbBI U OBOPYJIOBAHUE, SAIIPELLIEHHBIE HA
IJIOIIAJIKE
Y4yacTHMK  KOHKypca  JOJDKEH  HWMeThb  mpu  cede  WHCTPYMEHTHI,
CHeUaIn3upoBaHHOE 000PY/I0BaHHE U HEOOXOAMMbBIE €My MaTepHUabl, OXBaUYCHHBIC
NudpacTpyKTypHBIM JIUCTOM.
3anpeleHbl K UCMOJIb30BaHUIO Ha TUIOMIAIKE:

e DIeKTpOHHBIE Hocutenu uHbopmaruu (dIaen-HaKonmuTellb, BHEIIHUN
JKECTKHI JUCK U T.II.)

o Tenedonnl, cMapTPoHBI, TMJIAHIIETH, «YMHBIC» Yachl M TOJOOHBIE
ycTpoiicTBa. Bo Bpemsi BBINOJHEHUS KOHKYPCHOTO 3aJaHUsS JIOJKHBI
HaXOJUTHCS B KOMHATE YYaCTHUKOB.

8.4. IPEJJIATAEMASI CXEMA KOHKYPCHOM IIJIOIIA KA

Cxema KOHKYPCHOM IUTOIIAAKH — IUTaH 3aCTPOMKH (cym. urttocmpayuio).

ILnan 3acrpoiikn komunereHnuu WorldSkills Russia
«HnsKeHepHs KOCMHYECKHX CHCTeM) /11 BO3PAacTHOMH Kareropuu 16-20 jer

==l |:|
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O 0[]0 ,
I D i m [ xo tmpeccop
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] 0 .
II:I n il 0 I mov
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9. OCOBBIE ITPABUJIA JIAA YEMIIMOHATOB BY3.

Komannuerit KOHKypc — 3 yenmoBeka B komaHe. He 3anperaercs KoHKypcaHTam
OJIHOM KOMaH[Ibl pabOTaTh BMECTE HaJl BBIMOJIHEHUEM BCETO KOHKYPCHOTO 3aJIaHU.
OO0menne MeX 1y KOMaHIaM1d Ha KOHKYPCHOM TUTOIIaAKe He qomyckaeTrcs. Ha ¢punane

MEXBY3 — 2 koukypcHbix aus (C1 u C2)

10. OCOBBIE TIPABUJIA BO3PACTHOM I'PYIIIbI 10-16 JIET

B Bo3pacTtHO# Kkareropuu 10-16 neT ('OHHMOPBI) B KOMIIETEHIIMHM BBIACIISIOTCS
Bo3pacTHbie moakateropuu 10-12 net, 12-14 met, 14-16 net. BpeMs Ha BBITTOTHEHHE
KOHKYPCHOTO 33/1aHus He Oosiee 4 yacoB B ieHb. KoMaHIHbIN KOHKYpC — 3 uenoBeKa B
koMaHje. He 3ampermiaercss KOHKypcaHTaM OJHOW KOMaHAbl padoOTaTh BMECTE HaJl
BBIMIOJTHEHHMEM BCETO KOHKYpCHOro 3ajgaHus. OOuieHue Mexay KOMaHAaMHu Ha
KOHKYPCHOM IITOIIAJIKE HE JOIYCKaeTC .

IIpu pa3pabotke KonkypcHoro 3amanusi u CXeMbl OLIEHKHM YYUTHIBAETCSA
crenu@uKa U OrpaHUYEHUs] IPUMEHSEMON TEXHUKU 0€30MacHOCTH M OXpaHbl TpyJa
U1 JAHHOM BO3PAcTHOM Tpymmbl. Tak K€ YYHUTBIBAIOTCS aHTPOIOMETPHYECKHUE,
NMCUX0(U3UOJIOTUYECKUE M TICUXOJIOTMYECKUE OCOOCHHOCTH JaHHOW BO3PACTHOU
rpynnel. Tem cambiM KoHkypcHOe 3amaHue m Cxema OLIEHKHM 3aTparuBacT HE BCE
osoku u oy WSSS.

Moaymu B, H, | B kOHKypcHOM 3agaHuu [Uisi 3TOW BO3PACTHOM TPYIIIbI
NIPUMEHUTH B CIEAYIOLIEH PENAKIUHN:

Moayas B: UMmutanuonnoe moaesuporanne KA B IIO SX Modeler.
Pacuer 3Hepro6asanca Ha oopry

B nanHom Moayne ydacTHMKaM HEOOXOJUMO TPOBECTH  YHCIEHHOE
MOJICJINPOBAHUE KOCMHMYECKOrO armapara B CIEHHAIM3UPOBAHHOM IPOrPaMMHOM
o0ecredyeHn, OICHUTh IUKJIOrpaMMy paboOThl CIyTHHKAa Ha OpOUTE C Y4YeTOM

MOJYYCHHBIX UCXOOHBIX JaHHBIX.
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Cyzabu, corizacHO cXeMe€ OLEHKH, BBIITOJHSIOT MPOBEPKY MPEIOCTABICHHBIX
MaTepHuaoB.

Mopayab H: Onenka croumMocTH npoekTa. bepesxkinsoe npou3BoaCcTBO

[TapannensHo ¢ paboToil Mo cOOpKEe, WCIBITAHUSM armapara BBITOJIHIETCS
OLICHKa CTOMMOCTU CO3/IaHHS HACTOSIIEr0 MHUKPOCIYTHUKA C (PYHKIMOHAIbHBIMU
XapaKkTepUCTUKAMH, AHAJIOTUYHBIMU TpeOyeMbIM B mpoekte. JlokyMeHTarus
oopMIIsieTCsT YYaCTHHUKAMU B TIPOILIECCE BBIMOJIHEHUS pPabOThI, OT €€ KauyecTBa
3aBUCHUT, TIOMMET JIM CTOPOHHUI HAOII0AATENb, 3a4E€M CO3/IaH TOT WJIM MHOW JOKYMEHT
Y TIPUTOJICH JIM JIJIsl JasibHeIe padoTsl. HeManoBaxHy0 pojib UTpaeT BHEAPEHUE B
IPOLECC BBIOJHEHUSI padOThl MPHUHIMIIOB OEpEeXIMBOIO IMPOU3BOJACTBA, T.€.
BOBJICYEHHE YYACTHUKOB B IPOLIECC ONTHUMHU3aLUUA PabOYero NpoCTPaHCTBA C LEIBIO
MUHHUMM3AIUHU 3aTpaT ¥ MAaKCUMaJIbHOM OPUEHTAIIMU Ha pe3yJIbTarT.

Cyzabu, corinacHo cxeMme OlIeHKH, KOHTPOJUPYIOT IUIAHUPOBKY paboyero Mecra,
TO €CThb pAallMOHAJBHOE TMPOCTPAHCTBEHHOE pPa3MEUIEHUE BCEX AJIEMEHTOB
000OpyZIOBaHUs, TEXHOJOTHYECKOM M OpraHU3allMOHHOW OCHACTKH, WHBEHTaps,
KOTOpble 00€CIEeYMBAIOT 3KOHOMHOE HCIOJIb30BAHME MaTepualna, pPeCypcoB,
0e30macHOCTH TPy/Ia.

Mopyasb |: Cobmonenne Th u OT. Opranusauus paéouero Mmecra

B xoz€ BBINMOTHEHUS! KOHKYPCHOTO 3aJaHusl KaXIOMY 4JieHy KOMaHAbl (ux 3)
HEOOXOJMMO TaK OPraHU30BaTh pabodee MPOCTPAHCTBO, YTOOBI KOM(OPTHO OBLIO
KOKIOMY. OTH YCJIOBHUSL TpyAa AOJDKHBI UMETh PAalMOHAIBHYIO IUIAHUPOBKY H
Oecriepe0oitHOE BBITIOJIHEHHE (DYHKIIMI HH)KEHEpPa-KOHCTPYKTOpA, MPOrpaMMHCTa U
cnenunanucta no 3D.

Cyzabu, COrjlacHO CXeM€ OILIEHKH, MPOBEPSIOT KAaueCTBO BBINOJHEHUS MOMYJIS
KOHKYpCaHTaMH, OLIEHUBAIOT MOATOTOBKY M COCTOSTHME paboyero MecTa B Mpoliecce
paboThl, B3aUMOJEWCTBHE BHYTPH KOMAaH[bl, B3aUMOJEHCTBUE C HKCIEPTaMH,
BBITIOJTHEHHE HOPM 0€30MacHOCTU 1o paboTe ¢ 00opynoBaHuEM Ha paboueM MecTe, a

TAKKC KOMMYHHWKATHBHBIC HABBIKU.
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INEPEYEHh OCHOBHBIX OITEPAIIMII KOMIIETEHIIMM  JIJId
BO3PACTHBIX KATEIOPUI 10-12, 12-14, 14-16 JIET

Te3uCHO NePEeUnCIINM 3TH OTNIEPALINN:
- pa3paboTKa 1 YUCIECHHOE MOJIECITUPOBAHUE IUKIOTPaMMbl Pa0OThl OOPTOBBIX CUCTEM
CIIyTHHUKA
- BBIOOP OOPTOBBIX MPUOOPOB U CUCTEM
- BBIOOP LIMKJIOIPaMMBbl pabOThl PEKUMOB OPUEHTALIUN
- pacyeT 3HeproOananca Ha 0opTy
- pacuer IJIoIaau naHenel coHeunsix 6aTapeit (Ch)
- pacyeT TpedyeMoi EMKOCTH aKKyMyJIATOpHBIX Oatapeit (ADB)
- MPOBEPOYHBIN pacueT sHeprodaanca Ha OOPTy
- OLICHKA CTOMMOCTH IIPOEKTA.
MopenupoBaHue KOHCTPYKIIMU CITyTHUKA B 3D — porpamme:
- Pabora B mporpammuom komiiekce CAIIP SolidWorks (a1 Bo3pacTHoi rpynmnsl 14-
16 net) u nomyckaetcst 3D MmoaenupoBanue B mporpamme 3J1 Komnac (a5 Bo3pacTHo
kareropun 10-12 u 12-14 net), 6a30Bble yMeHHUs paOOTHI C MPOCTHIMU JIETATSIMHA H
cOopKkamu, MOHATHA LIEHTPa MacC 1 MOMEHTA MHEPLIUH U PUHIUIIOB ACHCTBUMA Il UX
npuUBeleHUsT K TpeOyeMbIM 3HAUYE€HUSM, yYMEHHE MOJrOTaBIMBATh PpALMOHAJIbHBIC
pacuérnbie 3D-Moenu u3enuid, BiiaJIcHle OOIMMH MOHATUSIMHU 00 SPTOHOMHUKE MPHU
cOOpKE 1 IKCIUTyaTaIluy U3CIUs
- YMEHHE BBITIOJHATH COOPOYHBIC M MOHTAXXHBIE YEPTEIKU U CHICIIMPUKAIIH;
Pazpabotka 6opToBoro 10
- [IpoexTupoBanue apXUTEKTYphl OOPTOBOM KabeabHOU U MH(POPMAITMOHHOU CETH
- Ha ocHoBe mabnoHOB KoJa, peanu3anus TpeOyeMoro (pyHKIMOHANA U alTOPUTMOB
0e3 TpUBS3KK K amnmapaTHOW YacTH, C WCIOJIB30BAHUEM OTKPBITBHIX OMONMOTEK W
KOMITHJISITOPOB Ha sI3bIKE MporpammupoBanust Python (mist Bo3pacTHbeIX kaTeropwuii 10-
12, 12-14) u Ha s3bike nporpamMmmupoBanus C (17151 Bo3pacTHoOM kateropuu 14-16 ner)
- pabota B cpene pa3pabotku Notepad++

- YTCHHUC U pa3pa60TKa IMPHUHOUIINAJIBbHBIX 3JICKTPUICCKHUX CXCM
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- UCTOJb30BaHUE WHTEPIPETHPYIOIIEro si3bika Python (urst Bo3pacTHBIX KaTeropuid
10-12, 12-14) u na s3sike nporpammupoBanus C (11 Bo3pacTtHOl kaTeropuu 14-16
JIeT)
- Opranuzanus TecCTupoBanus paspadorantoro [10.

Pa3paboTtka, u3rotopieHue, mpoBepka 0OpPTOBOM KaOeIbHOM ceTu
- Maifka pa3bEeMOB, KTYTOBKA TIPOBOIOB
- KoHTpoJ1b 11€710CTHOCTH MTPOBOJIKH
- p€3€pBUPOBAHUE JIUHUI
- KOHTPOJIb HAJIEKHOCTH TMAKU
- KOHTPOJIb U30JIALIUH, MACCa ITPOBOJIKH
- HAJTMYUE YKPAHUPOBAHUS

ABTOHOMHBIE HCIIBITAaHUSI OOPTOBBIX MPUOOPOB CHUCTEM  YIIPaABICHUS,
OpPUEHTAIINU U CTAOWIN3aIuN

KamGpoBka u 10CTUPOBKA JATYMKOB OPUEHTAIIUN
- HCTIOJIb30BaHne umMutaropa CoJlHIIA JUIsl HCTIBITAHUNA COJIHEYHOTO JaTurKa
- HCTIOJIb30BAaHUE UMHUTATOPA MATHUTHOTO TIOJIS JIJIT MAarHUTOMETpa
- HCTIOJIb30BaHNE TOBOPOTHOTO CTOJIA JJIS JATYMKA YTIIOBOM CKOPOCTH
- cTaTUCTUYECKast 00pabOTKa pe3yIbTaTOB U3MEPEHUI
- KOHTPOJIb MOJIeH 3peHust IpuOOpOB;

COopka KOCMHUYECKOTO amnmnapara
- YMCHHUE YUTaTh COOPOUYHBIC YEPTEIKH, DIICKTPUUECKHE CXEMBI, CHCIUPUKAIIN U
MEPEYHH DJIEMEHTOB
- COOJTI0IEHHE TTOCIIEIOBATENLHOCTHA COOPKHU
- pa3paboTKa ¥ U3TOTOBIICHUE CIIEIIMATFHON OCHACTKH
- YMEHUE T0JIh30BaThCA MHCTPYMEHTOM, (hUKCaToOpaMu
- KyJIbTypa MPOU3BOCTBA
- (hakTHUeCKas MpOKIIaKa KaOeIbHOU ceTn
- COOTBETCTBUE (PAaKTUUYECKOM KOHCTpYKIMK 3D-Moaenu

- 3HAHHUC TUIIOB ITPUMCHACMOI'O MHCTPYMCHTA JJIA BBIIIOJIHCHHA TUIIOBBIX onepauuﬁ
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- BBITIOJTHCHUS TIPABWJI TEXHUKHA 0€30MTaCHOCTH
- YMEHHUE ObICTPO U PAIlMOHAIILHO YCTPAHATh HEUCIPABHOCTU U 3aMEHSThH BBILIEAIINE
U3 CTPOs OJIOKU U PUOOPHI
- 3HaTh OOLIME MPUHIIMIIBI U TIpaBUiIa padOThl B YUCTHIX MOMEILIEHUSIX
Kommiexchbie pyHKIIMOHATBHBIE UCTIBITaHusS KA
- aBTOHOMHBIE HCTIBITAHUS PUOOPOB B COCTABE CITyTHUKA
- KOHTPOJIb pa0OTHI IaTYMKA OTACIICHHUSI OCHOBHBIX PEKUMOB paOOThI CITyTHHUKA;
KomruiekcHbIe HCTTBITAaHUS OOPTOBBIX CUCTEM OPHUEHTAITUN U CTAOMIIN3aITiN
- aJlanTanus arnrapara Ha a3poJIMHAMHYECKHUH MOJIBEC
- CO3JIaHU€ HEOOXOAMMOM OCHACTKH
- KOHTPOJIb PabOTHI PeKUMA CUCTEMBI OPUEHTAITNN, HEOOXOAMMOTO JJISI BHITIOTHEHUS
CIIyTHUKOM II€JIEBOM 3aJ1a4u;
O6cnyxuBanue KA
- BBITIOJTHCHUS TIPABWJI TEXHUKHA 0€301TaCHOCTH
- YMEHHE ObICTPO U PAIIMOHAIILHO YCTPAHATh HEUCIPABHOCTH U 3aMEHSThH BBIIIEAIINE
U3 CTpOs OJIOKU U MPUOOPHI, HE TpeOyolre MOTHON pazdopku KA
- 3HaTh OOITUE MPUHIIMIIBI U TIPaBUJIA PAOOTHI B YHCTHIX TTOMEIIICHUSIX
- YMETh «IPO3BaHUBATh» M ONpAIIMBATh OCHOBHbIC Iienmu u Onoku KA uyepes

OTJIAJIOUYHbIE Pa3bEMBI B COOTBETCTBUM C MHCTPYKIUECH.
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