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1. BBEAEHUE

1.1. HA3BBAHUE ¥ OIUCAHUE MPO®ECCHUOHAJIBHON
KOMIIETEHIIUHN

1.1.1 HazBanue npodeccruoHaIbHON KOMIETCHIINN:

Nuxenepuss KOCMUYECKUX CUCTEM

1.1.2 Onucanue npopecCuoHaAIbHON KOMITETEHIIUU.

CtpeMuTenbHOE  pPa3BUTHE  MHUKPOIJICKTPOHHBIX W WH(OOPMAITMOHHBIX
TEXHOJIOTUI MO3BOJIMJIO CO3/1aBaTh KOMMEPYECKH YCIEIIHbIE CEPBUCHI JJIsI HA3EMHBIX
noTpeduTeneit Ha 6a3e MaJblX KOCMHUUYECKHX alapaToB — MUKPOCITYTHUKOB. Takwue
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 HUIIU HA PHIHKE KOCMUYECKUX YCITYT.
B mupe B mnenom u B Poccun B 4acTHOCTH TOSIBISIIOTCS KOCMUYECKHE KOMITAHHH,
BHEJIPSAIONIME HOBBIE TEXHOJOTHH pPa3paOOTKH, JKCIUTyaTallid 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 CIIOKHOCTD 3a/iad, PelaeMbIX MPH CO3JaHUM MaJbIX CIyTHHKOB,
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 MMOTpEeOUTENEH, 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 MOJHYI0 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 METO0B IMPOEKTUPOBAHUS TIOJIE3HBIX HATPY30K
U CIYy)KEOHBIX CHCTEM KOCMHYECKHX ammnapaToB, 3HAThb OCHOBHI OaJUIUCTUKH,
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
NPUKJIATHBIX 3a7a4, Takux Kak J/[33, cBs3b, HaBUTALMA, HAYYHO-00pa30BaTEIbHBIC 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,
UCIIOJIb30BaTh OTKPHIThIE MH(POPMAIIMOHHBIE MPOTOKOJIBI U OTKPHITOE MPOTrPaMMHOE
o0ecrniedeHne, 00CIyKUBAaThCS aBTOMATU3UPOBAHHBIMU KOMILIEKCAMHU TPECTapTOBOM
IPOBEPKU U YIIPABJICHUS.

Amnmapatr cobupaeTcsi «mo TpeOOBaHMIO» W3 KOMIIOHEHT, XPaHSIIUXCS Ha
CKJIazie, HampuMep, B ciiydae BO3HUKHOBeHUsT YC 1 He0OXOIMMOCTH €r0 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-HOCUTENS 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
CIYTHUKOB, 00iagasi TIyOOKMMHU 3HAHUSIMH M YMEHHUSIMH B O0JIACTH CHUCTEMHOTO
IPOEKTUPOBAHUSA, JJIEKTPOHUKH, pa3pabOTKM M TECTUPOBAHUS MPOTPaAMMHOIO
o0ecriedyeHnss, KOHCTPYKTOPCKMX pa3pabOTOK, 4YTOOBl ONEpPATHUBHO pellaTh
KOHKPETHBIE 33Ja4d aJaNnTaluy IOJIE3HOM HArpy3Ku, KOMIIOHOBKH, IPOYHOCTH,
TEIUIOBOTO M 3HeprodajaHca, a TaKXe YMETb CIpPaBIATbCS C HEOXKHUJIAHHBIMU
npo0iemMaMu, KOTOpble HEM30€KHO BOZHUKAIOT MPU PA0OTE CO CIHOKHON TEXHUKOM.

Becp pyTrHHBIN npoLiecc co3aaHus CIIyTHUKA CYIIECTBYET B TAKOW UIEOJIOTHH:
3TO BBIOOpP MOJIE3HOM HArpy3KH, a TaKK€ KOMIIOHEHT M3 CTaHJapTHOIro Habopa s
oOecrieueHus ee pabOThI IO 33JJaHHOM Mporpamme, COOPKHU CITyTHUKA U3 KOMIIOHEHT,
€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 MHIKCHCPA KOCMUYCCKUX CHUCTCM.

Teopernueckue 3HAHUS.
TeopeTndeckue 3HaHUsI HEOOXOAUMBI, HO OHU HE MOJBEPratOTCs 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 komiuiekce SolidWorks, 3D

Kommac u np.

OCHOBBI paboThl ¢ 3D npuHTepamu

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
cTaTUCTHYECcKasi 00paboTKa N3MepeHui

UJCHTU(DUKAITUSA CUCTEM

OCHOBBI UCTIBITAHUN KOCMUYECKOU TEXHUKU

OOPTOBBIC KOMILUIEKCHI YIPABJICHUSI KOCMUYECKUMU armapaTaMmu
MPOCKTUPOBAHNUE MPOTPAMMHOTO 00€CTICUCHUS

AIIEKTPOCTATHKA U DJIEKTPOMArHUTHASI COBMECTUMOCTD

MOJIETM CTOMMOCTH pa3pabO0TKH KOCMHUYECKUX CUCTEM
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® DHKOHOMHKA KOCMHYECKOU JIEeATeTLHOCTH

IlepeyeHb OCHOBHBIX ONEPalMii KOMIICTCHIUM !
Te3ucHO mepeurciIvuM 3TH ONepalvu (PACKPBITHL OyAYT JabIIe):
- Pa3paboTka 1 MMHUTAIIHOHHOE MO/IeJIMPOBaAHNE 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 IUKIOTPAMMBI paOOThI 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 aKKyMYJISITOpHBIX Oatapeit (AD),

® TIPOBEPOYHBINA pacyeT dHeprodantanca Ha 0opry,

® OIICHKAa CTOMMOCTH MPOEKTA.

Pa3paboTKa TEeXHO/NOrMYECKO KapTbl C OIHMCAHWEM TEXHOJOTHYECKOTO
nporecca CcOOpKU  (IMOCIEAOBATENILHOCTH COOpKH) (YHKIIMOHAIBHON MOENIN
KOCMHYECKOr0 armapara B KOMHATe C OTpaHHMYCHHEM JOCTyNnma U TpeOOBaHHEM
COOTFOIaTh MTpaBMIIa PabOT U yCIOBHUS HAXOXKCHHUS B YNCTOW KOMHATE.

e CcOOpouYHBIH YepTeX (HaIUIue COOPOYHOTO dYepTeka, HAIUM4HE 3-X BHUIOB
COOpKH, HM30METPHUM, HAIMYUE Pa3MEpPOB, OJOK-CXEMbl COOpPKH, MEpPEHHs
WHCTPYMEHTOB 11 COOpKM, TIepedHs OO0OpYAOBaHWS ISl W3TOTOBJICHUS,
COOpKH M WCIIBITAaHUH, HATMYUE TIEPEUHST KOHTPOJIBHBIX OIepaIuii);

® KOHCTPYKTHBHBIC OCOOCHHOCTH;

e Jorvuka (pyHKIIMOHUPOBAHMSI,

® pEKOMEHJAIUU K COOpKE;

¢ HaWMCHOBAHHE MAaTCPUAJIOB;

e 0COOEHHOCTH
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- KomnonoBka cnyrauka B 3D

pabora B CAIIP SolidWorks (SW), 6a3oBbie ymeHUs1 pabOThl C IETaIsIMU U
cOopkamu, MOHATHS [IEHTPa MacC U MOMEHTA WHEPIIMH U IPUHIIUIIOB ACHCTBUNA
JUIS UX TpUBEACHUS K TpeOyemMbIM 3HAUYCHHUSAM, BIIAJCHHE HHCTPYMEHTAMHU
sKcIpecc aHanu3a coopok B SW (Hampumep, mpoBepka MHTEpPEPEHIINH, HIn
IIPOCTPAHCTBEHHBIX IEpEeCceYeH, MpuOOpPoOB),

yMEHUE TMOATrOTaBIUBATh pallMOHAIbHBIE pacuéTHeie 3D-monenu u3AeNuu,
BJIaJICHUE OOIMMU TOHSTHSAMHU 00 SPrOHOMHKE MPU COOPKE U IKCIUTyaTalluu
U3JICNNA,

YMEHUE BBITIOJIHATH COOPOYHBIC U MOHTAKHBIE YEPTEKH U CIICIUPUKAIINH;

HAIMMCAaHUE YETKUX UHCTPYKIUNA COOPKHU;

- Pazpadorka 0oprosoro I1O

IPOEKTUPOBAHUE APXUTEKTYpPbl OOPTOBON MH(OPMALIMOHHOMN CETH.

Ha OCHOBE WIa0JOHOB KoJa, peanu3anus TpedyeMoro (¢QyHKIUMOHAIa MU
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 cpezie pa3padborku Notepad++.

yreHne pazpadbotunkom [1O mpuHIUNHAIBHBIX AIEKTPUIECKUX CXEM;
UCII0JIb30BaHUE UHTEpHIpeTupyromiero s3bika Python u C/C++.

Opranuzanusi TECTUpOBaHUS pa3padboTaHHOro BcTpoeHHoro I10.

- Pa3pabGoTka, U3roToBjIeHUE, MPOBEPKA OOPTOBOI KadeIbHOI ceTH

naiika pa3beMOB, KI'YTOBKA KaOeJeu.

KOHTPOJIb IIEJIOCTHOCTH TIPOBOJIKU, OoTpeeneHue napametpoB R-C-L.
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® pE3epBHUPOBAHUE 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 PA3BA3KaA.

- ABTOHOMHBIE UCHBITAHUA OOPTOBBLIX MNPHOOPOB CHCTEM YIPABJIEHUS,
OPUEHTAIMU M CTA0OMIH3ALNH

¢ BBIIIOJHCHHUC IIPpOIrpaMMbl M MCTOJHKA HCIIbITAaHUHN OTACJIBHBIX HpI/I60pOB

(TIMI).

- Kanu0OpoBKa u I0CTHPOBKA TaTYMKOB OPHEHTAIIUMN
e ucronbp30BaHne nMuTaTopa CoJTHIIA I UCTIBITAHUN COJTHEYHOTO TaTINKa,
® UCIOJIb30BAaHWE UMUTATOPAa MarHUTHOTO MOJIS JJIsI MAaTHUTOMETPA,
® UCIIOJIb30BAaHKE MTOBOPOTHOTO CTOJIA JJIsl JATYMKA YTII0BOM CKOPOCTH;
® cTraTUCTHYECKas 00paboTKa pe3yJbTaTOB U3MEPEHMUIA,
® KOHTPOJIb MTOJICH 3pPEHHS PUOOPOB;

® KOHTpOJIb TApaMETPOB COOCTBEHHON HAMAarHMYEHHOCTH CITyTHHKA,;

- COopka KOCMHYECKOro anmnapara
® yMEHHE YUTATh COOPOUHBIC YEPTEKH, DIIEKTPUUECKUE CXEMBI, CIICIU(PUKALINY U
MEPEYHU DJIEMEHTOB;
e CoO0MIOICHHE MTOCIE0BATEILHOCTH COOPKHU;
e pa3paboTKa U M3TOTOBJICHHE CHEIHAIbHOW OCHACTKH, YMEHHUE IOJIb30BATHCS
HHCTPYMEHTOM, (PUKCATOpaMHU, JIJAKaMU; KyJIbTypa IPOU3BOJICTBA, (pakTHUecKas
MpoKIaika KabembHON CeTH, COOTBETCTBHE (PaKTUUECKOW KOHCTpyKimu 3D-

MOJCIIH;
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® 3HAHHNC BCIIMYUH 3aTsKKU ernema 1 THUIIOB HpI/IMeHHeMOFO I/IHCTPYMeHTa 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,

paspabotka [IMU anmapara;

- 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,

- KommiiekcHble HCIBITAHUS OOPTOBBIX CHCTEM OPUEHTAIMU U CTA0OMIU3ANNH
e ajanTalus anmnaparta Ha a3pOJIMHAMUYECKUI TTOJBEC;
® Cco3/aHuEe HEOOXOIUMON OCHACTKH;
® KOHTPOJb pPabOThl pEXKHMMA CHUCTEMBl OpPHUEHTAIMU, HEOOXOIUMOTrO IS
BBITIOJTHEHHUS CITYyTHUKOM 11€JIEBOM 3a1a4H;
e 00paboTka pe3ynabTaToB u3MepeHuii, cpasHeHne TouHocT COC ¢ He3aBHCUMOT

CHUCTEMOUW KOHTPOJIS;

- Oocay:xxkuBanue KA Ha myckoBoii 0a3e
® YMCHHUE YUTATh U BBHIMOJHATH TPEOOBAHUS KOPPEKTHBIX COOPOUYHBIX YEPTEKEH,
ANEKTPUUYECKUX CXEM, CTeIU(UKALNM, IEPEUHH dJIEMEHTOB U MHCTPYKIIUU T10
AKCIUTyaTaIu u COOpKeE;
® BBHITIOJIHCHHUSI PABHII TEXHUKU O€30MIaCHOCTH MPHU pabOTE Ha MyCKOBOM 0a3e;
e yMeHHE OBICTPO M pAIMOHAIBHO YCTPAHSATh HEUCIPABHOCTH W 3aMEHSATH

BBIIIEIIINE U3 CTPOS OJIOKHU U TPUOOPHI, HE Tpedyromiue noaHou pazdopku KA;
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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

OTJIaJJOYHBIE Pa3bEMbI B COOTBETCTBUU C MHCTPYKIIMEH;

- Amantanus KA Ha pakeTy-HOCHTEIb

® YMCHHUE YATATh U BHITIOJHATH TPEOOBAHUS KOPPEKTHBIX MHCTPYKIIHH;

® BBHINIOJIHEHHE NMPABUJI TEXHUKU O€30MacHOCTHU P padOTe Ha IMyCKOBOM 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;

® JHCHOJIHEHHE YETKUX MHCTPYKLIMU MPEICTAPTOBOM MOATOTOBKHU

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

JIOKyMEHT COAEpKUT WH(MOPMAITUIO O CTaHIApPTaX, KOTOPBIC MPEIbIBISIIOTCS
YY4aCTHUKAM [ BO3MOKHOCTH y4YacTUs B COPEBHOBAHUSX, a TAKXK€ MPUHIIUIIBI,
METOIBl W TPOIEAYPHI, KOTOPBIC PETyIUPYIOT copeBHOBaHuUsA. [Ipm stom WSR
npusHaér apropckoe npaso WorldSkills International (WSI). WSR rtakke npuznaér
paBa MHTEIUIEKTyaIbHOM coOcTBeHHOCTH WSI| B OTHOIIIEHUH TPUHITUTIOB, METOJIOB U
MIPOIICTYP OICHKH.

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, PeriiameHT npoBeIcHUSI YEMITMOHATA;

o WSR, onnaitH-pecypchl, ykazaHHbIC B JAHHOM JIOKYMEHTE.

o WSR, nonutrka 1 HOpMaTUBHBIE TTOJTOKCHHUS

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

Copyright © Coro3 «Bopnackuic Poccusi» (Ha3BaHME KOMIICTCHIIUH) 12
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2. CHIEHUOPUKALUA 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 OO0Illee TMOHMMaHHWE TOTO, 4YTO COOTBETCTBYIOMmAs 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 TI0 KOMIETEHIIMM TIPOBEPKA 3HAHUH W TIOHHUMaHUS
OCYUIIECTBJISIETCS. TTOCPEJICTBOM OIEHKH BBINOJHEHUSI MPAKTUUYECKOW pPabOTHI.
OTAeNBbHBIX TEOPETUIECKUX TECTOB HAa 3HAHKUE M IIOHMMAaHHE 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 cocTapisieT 100.

B cxeme BbIcTaBlIeHUS OIIEHOK U KOHKYPCHOM 3aJIaHUU OIICHUBAIOTCS TOJIBKO TE
KOMITETCHIIUH, KoTopble wu3nokeHbl B WSSS. OHm nmomksbl oTpaxkaTbh WSSS
HACTOJILKO BCECTOPOHHE, HACKOJIbKO JOIMYCKAaIT OTPAaHWYEHUS COPEBHOBAHUSA TIO
KOMITETEHIIUH.

CxeMa BBICTABIICHHS OIIGHOK M KOHKYpPCHOE 3aJaHWe OyAayT oOTpakaTh
pacripenierecHue omneHok B pamkax WSSS B MakcHManabHO BO3MOXKHOHM CTEIICHHU.
Jlommyckatorcst konebaHus B peaenax 5% mpu yCIIoBUH, YTO OHU HE UCKA3sST BECOBBIC

ko3 uieHTsl, 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 TOYKH 3pEHHS PabOTHI
OOPTOBBIX CUCTEM W MPOBEICHUS UCTIBITAHUI HA adPOAMHAMHYECKOM
HIOJIBECE;
® [IPUHIUN pacueTa: KodQPHUIMeHToB ynpasieHus 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;
oO11re MPUHIUIIBI U MpaBUjia padOThl B YUCTHIX TOMEIICHUSX;
TpeOOBaHUS TEXHUKHU O€30MaCHOCTH MPH BBIMOJIHEHUU PadoT;
MIPUHIIHITEI IIPOTYKTUBHOU pabOThI B KOMaH/IC,
MPHUHIIAITEI YCTPAHEHUS PACIIPOCTPAHCHHBIX MTPOOJIEM ITPOTPaMMHBIX
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 HCTIBITAHUH KOCMUYECKOW TEXHHUKH;
MOJIEJTH CTOMMOCTH Pa3pabOTKH KOCMUYECKUX CUCTEM;
9KOHOMHKY KOCMUYECKON JesITeIbHOCTH;
® BAXKHOCTH JIOKYMEHTUPOBAHHSI UCTIBITAHUA.
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;

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

e paspabarbIBaTh MPOEKT OOPTOBOI KaOENBHOW CETHU M M3rOTaBIUBATh
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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 coxpaHnsaTh pe3ynabratsl pabotsl B CAIIP B dopmare *. dwg, *.dxf,
*stl s paboTel Ha cTaHKax ja3epHOi pe3ku u 3D neyarw;

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

®  BBINOJHATH UMUTAIIMOHHBIE MOJICIMPOBAHUE 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 | KoMMyHUKATHBHBIE CIIOCOOHOCTH M HABBIKHU

MEXKJINYHOCTHOIO 00IIeHUA

CHGHI/IaHI/ICT JOJI?KCH 3HAaTh U ITIOHUMATh.

® BaXHOCTH YCTAHOBJIICHHS U TOJICPKAaHHS 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;

® TEXHUYECKHUHU S3BIK, CBI3aHHBIM C KOMIICTCHITUCH;

®  [[eJIM M METOJIbI CO3/IaHMsI, BEACHNUS M MPEJICTABICHHS OTUYETOB.

CrnenuanucT JOJKEH YMETh:

e 00IIAaTHCS C MOMOIIBIO YCTHBIX, MUCbMEHHBIX U 3JIEKTPOHHBIX
CPEeACTB Il 00ecTeyeHus ICHOCTH U 3PPEKTUBHOCTH;

® [IOHUMMAaTh TPEOOBAHMUS 3aKa34MKa U 00ECIEUNBATh PEATU3ALIUIO €TI0
OXKHJaHHUH;

® peryisipHO cooOIIaTh KoJUIeTaM HOBEUIITYI0 HH(OPMAIIHIO O
TJIaHUPYEMBIX

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

® MHUHHUMYMY OTPUIATEJILHOE BIHUSHHUE HAa IPOU3BOAUTEIBLHOCTD TPYAQ;

® TIO3UTHMBHO M KOHCTPYKTHBHO PearupoBaTh Ha OT3BIBBI O
coOCTBEeHHOM paboTe;

® OpraHU30BBIBATH MPOIIECC OOIICHHSI BHYTPU KOMaHbl 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 26

CHGHI/IaJ'II/ICT JOJI?KCH 3HAaTh U IIOHUMATh.

e DIIEKTPOMEXAaHUYECKHE YCTPOICTBA aBTOMATUKH;

e TEOPUH THPOCKONUYECKUX CHCTEM, CHCTEM YIpaBICHHA U
YCTOMYMBOCTH JIBUKEHUS;

e  CHJIOBYIO JJICKTPOHUKY U 3JIEKTPOIPUBO/IBI;

e MEXaHUKY KOCMHYECKOTO I0JIeTa, IPUKIaIHYI0 HeOECHYIO MEXaHHUKY,
ACHMITOTHYECKHE METObI HeIMHEHHOW MEXaHUKH;

e OCHOBBI PaJAMOCBS3H, METOIBI CBS3H M IPOTOKOJIBI ITEPEAadN JaHHBIX;

e  CTAaTUCTHYECKYIO 00pabOTKYy 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 MPOBEPATH OATIAHCHPOBKY MaKeTa CIIyTHUKA HA a3pPOTMO/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 HaTaXMBaTh pabOTy OOpPTOBOM CHUCTEMBI  YIpaBJIEHUSA IO
pa3paboTaHHOM UKJIOTPAMME;

e  OTCIJIEKUBATh KaY€CTBO U300paXKEeHMUsI, TOJTYUEHHOTO C KaMephbl

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

4 | Pa3paboTka nporpaMMHBbIX pelleHui 22

CrnenuanmcT J0JDKEH 3HaTh U IOHUMATh!
® OCHOBBI IPOCKTUPOBAHUSA, MOACTIUPOBAHUA U IPOTPAMMUPOBAHU HA
C/C++, Python
® BaXXHOCTb PACCMOTPCHHA BCECX BO3MOXKHBIX BAPHUAHTOB 1 B19160pa
JIyHHICero peucHuA A1 BBIITOJIHCHUA CITYTHUKOM ITOCTABJICHHBIX
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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 COOTBETCTBHUU C
TEXHHUUYCCKHMH YCIOBUSIMH,

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

® [IPOBOJUTH ABTOHOMHBIE TECTHPOBAHHUS OJIOKOB CITyTHHKA,

e HacTpauBaTh OOPTOBBIC AJTOPHUTMbI OPHEHTALIUH U CTAOWIIN3AINH;

® KOHTPOJHPOBATH: MPABUILHOCTh YCTAHOBKH JATYMKOB OPHEHTAIIUH U
UCIIOJHUTENILHBIX JIEMEHTOB; aJICKBATHOCTD, TPABUIbHOCTD
Pa3MEPHOCTH CIMHHUII, ¥ MPABHIILHOCTh M3MEPEHHI JaTYMKa YTII0BOM
CKOPOCTH ¥ MATHUTOMETPA; aIcKBAaTHOCTh PabOThI
9JIEKTPOMArHUTHBIX KaTYIIEK OOPTOBOI MArHUTHOW CHCTEMBI
CTaOMIM3AllNH; aJeKBaTHOCTD, YIIPABIAEMOCTD ABUIATEIIsA-MaXOBHKA;

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

® BHOCHUTBH COOTBETCTBYIOIIHE MoNpaBku B 6opToBoe [10 u3mepeHmii
060pTOBOTO MAarHUTOMETPA,;

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

Pemienue HpOﬁJIeM, HHHOBAIIUM 1 KPCATHBHOCTD

CHeHI/IaHI/ICT JOJDKCH 3HAaTh U IOHUMATh.
o O6H_[I/Ie THIIBI HpOGJ’IeM, KOTOPBIC MOT'YT BOBHUKHYTH B XOJ¢€ pa6oqero
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
HOJIXOASAIINI BapUaHT ¥ IPUHUMATh HEOOXOAUMOE PELICHUE;

®  JCIOJIB30BaTh NOTEHIIMAJ HOBBIX TEXHOJIOTH;

® MPOSIBJISITH HACTOWYUBOCTD MPH PELICHUN CIOXKHBIX MPOOIIEM;

®  JCIOJIB30BaTh BO3MOYKHOCTH IO peaN3aliy NeH, HAalIPABICHHBIX
Ha yJIy4dllIeHHe KOHEYHOT'O NMPOJYKTa U MOBBIIIEHUE OOLIET0 YPOBHS
YIOBJIETBOPEHHOCTH 3aKa34uKa;

¢ JCMOHCTPHUPOBATH KCJIIAaHUC UCHBITHIBATL HOBBIC MCTOIbI 1
BOCIIPUHUMATDH IICPEMCHBI.

6 | Odopmiienue u Beaenne JokymMentaunu. CooJioeHue

KYJbTYPbI IPOU3BOACTBA

CrnenuaiucT JOJDKEH 3HATh U NOHUMATD:
*  BaXHOCTb TIIATEJIBHOTO JTIOKYMEHTHUPOBAHUS pa3paboTaHHBIX
pELIEHHUI;
*  HEOOXOJUMOCTH BBIITOJIHEHUS TPEOOBAHHI TEXHUKHU 0€30MaCHOCTH 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 BBIIOIHEHUH

BCEX BUOB PadoOT.

*\ Bcero 100

3. OHEHOYHASA CTPATEI'UsA U TEXHUYECKHUE
OCOBEHHOCTHU ONEHKH

3.1. OCHOBHBIE TPEBOBAHMUS

Crparerusi ycTaHAaBIMBAeT MPUHIUIBI W METOMAbI, KOTOPBIM JOJKHBI
COOTBETCTBOBATH OIleHKA 1 HauuciaeHue oauios WSR.

DKkcmepTHas oleHKa JIeKUT B ocHoBe copeBHOoBanuit WSR. Tlo atoit mpuunne
OHA SIBJISIETCS MPEAMETOM MOCTOSHHOTO MPO(ECCUOHAIBHOTIO COBEPILIEHCTBOBAHUS U
TIIATETFHOTO HCCienoBaHus. HakormeHHBIH OMBIT B OIEHKE OyAeT OmpenensTh
Oyay1iee UCTIOIb30BaHUE U HAPaBJICHUE Pa3BUTHI OCHOBHBIX HHCTPYMEHTOB OLIEHKH,
npUMEHseMbIX Ha copeBHOBaHMsIX WSR: cxema BBICTABICHHS OLIEHKH, KOHKYPCHOE
3ajanue u uHdopmanronHas cucrema uemnuonara (CIS).

Onenka Ha copeBHoBaHusx WSR momamaer B ofHy W3 JByX KaTeropuii:
U3MEpeHUue U cyaeiickoe pemieHue. Jns o0enx kateropuid OLEHKHU HCIOIb30BaHUE
TOYHBIX ATAJIOHOB [UIsI CPAaBHEHHUS, MO KOTOPHIM OLIEHMBAETCS KaXKIbIA acCIeKT,
SIBJISIETCS CYLIECTBEHHBIM JJIsl TApaHTUH KauecTBa.

Cxema BBICTABICHHS OLIGHKH JOJPKHAa COOTBETCTBOBAaTH MPOIEHTHBIM
nokazatensiMm B WSSS. KonkypcHoe 3amaHue SBISIETCS CPEICTBOM OICHKU IS

COPEBHOBAaHMS 0 KOMIICTCHIIMM, U OHO TakKXKe IOJDKHO CcOOTBeTcTBOBaTh WSSS.
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Nudpopmanmonnast cucrema uemmnuonara (CIS) obecrneunBaeT CBOEBPEMEHHYIO U
TOYHYIO 3allChb OLEHOK, 4YTO CIOCOOCTBYET HaJJIeXkallled OpraHu3aluu
COPEBHOBAHMUI.

Cxema BBICTABJICHHUS OLIEHKM B OOIIMX 4YepTax SBIAETCA ONPEICNIAIOIINUM
¢dakropom s mpouecca paspabotku  KonkypcHoro 3amanus. B mporecce
nanbHeien pazpadborku Cxema BbIcTaBiIeHUs OlleHKH U KoHKypcHOe 3a1anne OyayT
pa3pabaTbhIBaThCsl U Pa3BUBATHCS IMOCPEACTBOM HUTEPATHBHOIO Ipoliecca Ui TOTO,
YTOOBI COBMECTHO OINTHMHU3HMPOBATh B3aUMOCBs3u 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. OBIIIME YKA3AHUA

B nannOoM pasnene ommchiBaeTcsl poiib B MecTO CXeMBbl BBICTABIICHUS OLIEHKH,
MIPOILIECC BHICTABJICHHUSI DKCTIEPTOM OIICHKU KOHKYPCAHTY 3a BBITIOJIHEHHE KOHKYPCHOTO
3aJaHus, a TAaK)Ke TMPOIEAYPhl M TPEOOBaHMS K BHICTABICHUIO OI[CHKH.

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 OTHOCUTHCS TOJIBKO K ojiHOMY Moryto WSSS.

OTtpaxkast BecoBble kKod(pdurmentsl, ykazanubie B WSSS, cxema BeICTaBICHHS
OIICHOK yCTaHaBJIMBaeT mapaMmeTrpbl paszpabotrku KonkypcHoro 3amanus. B
3aBUCUMOCTH OT MPHUPOJLI 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 BbIcTaBleHusi oneHKU. JlanbHeilmas pa3pabotka KoHkypcHOro 3amaHus

COTIPOBOKJIaeTCS pa3pabOTKOM aClIEKTOB OIICHKH.
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B paspene 2.1 yka3aH MakCHUMalbHO JOMYCTUMBIA IPOLIEHT OTKJIOHEHUS,
CxeMbl BbICTaBJICHHSI OLIEHKH KOHKYpCHOro 3ajjaHusi OT JIOJIEBBIX COOTHOIICHHI,
npuBeAcHHBIX B CrienupuKauy CTaHIapTOB.

CxeMa BbIcTaBjeHHS OlleHKH U KOHKypcHOeE 3a7aHue MOTyT pa3padaThiBaThCs
OJIHAM YEJIOBEKOM, TPYIIION KCIIEPTOB WM CTOPOHHUM pazpadoTurikoM. [TogpoOnas
1 oKoHuartesbHasi CxeMa BeICTaBlIeHUsI OIIeHKU U KOHKYpCHOE 3a/1aHne, JOJIKHBI ObITh
yYTBEPKJIeHbI MeHeKepoOM KOMIIETEHIUH.

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

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

4.2. KPUTEPUU OLUEHKH

OcHoBHbIE 3aroj0oBKM CXEMbl BBICTABICHUSA OLEHKHU SBISAIOTCS KPUTEPUSIMU
OIICHKH. B HEKOTOPBIX COPEBHOBAHUSAX MO KOMIIETCHI[UU KPUTEPUU OLIEHKH MOTYT
COBNaAaTh C 3arojoBkamu pasnenoB B WSSS; B npyrux OHM MOTYT TOJIHOCTBIO
otinuatbes. Kak mpaBuiio, ObIBaET OT MSITH O AEBITH KPUTEPUEB OLEHKHU, IPU ITOM
KOJIMYECTBO KPUTEPHUEB OLIEHKH JTOJDKHO OBITh HE MeHee Tpéx. HesaBucumo ot Toro,
COBIIAJIAlOT JIM OHU C 3arojioBkaMu, Cxema BBICTABIICHHS OLICHKH JI0JKHA OTPAXKATh
JIOJIEBBIE COOTHOIIEHUS, Yka3aHnHbie B WSSS.

Kpurepuu omeHku co3garoTcs JUIOM (TPYIION JUIl), pa3paldaThIBAIOIIAM
CxeMy BBICTABJICHHUS OLIEHKH, KOTOPOE MOKET MO CBOEMY YCMOTPEHUIO OMPEACISITh
KPUTEPUU, KOTOPHIE OHO COUYTET HauboJjee MOAXOIAIIMMHU JIJI OIEHKH BBITOTHEHUS

KonkypcHoro 3ananus.
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CBonHasi BeIOMOCTh OIIEHOK, reHepupyemass CIS, BkIIO4aeT mMNepeUYCHb
KpUTEPHUEB OIICHKHU.

KonudecTBo 6annoB, Ha3HAYaEMbIX 10 KaXJIOMY KPUTEPHIO, 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.
Kaxapiii cyOkpuTepuii CTaHOBUTCSA 3arojIoBKOM CXeMbl BBICTABIICHUS OLICHOK.

B kaxaoli BeIOMOCTH OILIEHOK (CYOKpUTEpHUEB) YKa3aH KOHKPETHBIN J€Hb, B
KOTOPBIN OHA OYyJIET 3aMOIHATHCS.

Kaxnast BemoMOoCTh O1ICHOK (CYOKPUTEPHUEB) CONECPIKUT OIIECHUBAEMBIE ACTIEKTHI,
nojJiexanire oneHke. JJs kaxaoro Buaa ONEHKU UMEETCs CIeluaibHasi BEJJOMOCTh
OLICHOK.

4.4, ACHEKTHBI

Kaxnp1it acriekT moapoOHO OMUCHIBAET OJIUH U3 OIEHWBAEMBIX MMOKa3aTeNeH, a
TaKXe BO3MOKHbBIC OIEHKU WJIM MHCTPYKIIUU IO BHICTABJICHUIO OIICHOK.

B BegoMocTH 011€HOK MOPOOHO MEePEUUCISIETCS KaXKIbIid aCTEeKT, 10 KOTOPOMY
BBICTABJISIETCS. OTMETKA, BMECTE€ C HA3HAYEHHBIM i €ro OIICHKU KOJUYECTBOM
OaJJIOB.

CymMa 0asuioB, MPUCYKIAEMbIX MO KaXXIOMYy aclekTy, JOJhKHa TOoIMajiaTh B
JMana3oH 0aJuToB, OMPEASICHHBIX I KakIoro pasaena komnereHuu B WSSS. Ona

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

v Jlns ueMnuoHaToB (Cpey YYaCTHHUKOB BO3pacTHBIX KaTeropuii 10-12, 12-14,
14-16 ner):

Kpurepuii

. G colelFlelnl |
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4.5. MHEHUE CYJEM (CYAEHCKAS OLIEHKA)

IIpy npusATMM pemieHus wucnonbdyerca mkana 0-3. g 4gerkoro u
MOCJIEIOBATEILHOTO TPUMEHEHHUS KBl CYJICMCKOE PEIICHUE JI0JIKHO MPUHUMATHCS
C y4ETOM:

® DSTAJIOHOB I CPaBHEHUS (KpPUTEPHUEB) IJisi MOAPOOHOTO PYKOBOJCTBA IO
KOKJI0MY acCIleKTy
e mkaiel 03, rae:
* (): UCTIOJTHEHUE HE COOTBETCTBYET OTPACIEBOMY CTaHIAPTY;
" |: ucroiaHeHUEe COOTBETCTBYET OTPACIEBOMY CTaHIAPTY;
" 2: WCHOJHEHUE COOTBETCTBYET OTPaciI€BOMY CTaHAApTy U B
HEKOTOPBIX OTHOIIEHHUSIX MPEBOCXOAUT €r0;
" 3: UCIOJHEHUE MOJHOCTHIO MPEBOCXOJHUT OTPACIECBOW CTaHAAPT H
OIICHUBAETCS KaK OTJIMYHOE

Kaxnpiii acnekT OLEHHWBAIOT TPHU OKCHEPTA, KaXKIAbIA DKCIEPT TOJKEH
MPOU3BECTHU OIIEHKY, MOCJE YEero MPOUCXOAUT CPAaBHEHHUE BHICTABIICHHBIX OIIEHOK. B
Cllydyae pacXOXKJIEHUsI OILIEHOK OKCIepToB Oojiee yeM Ha 1 Oamwi, sKcrnepram
HEOOXOJMMO BBIHECTH OIIEHKY JAaHHOTO aclekTa Ha OOCYXJIEHHE M YCTPaHUTH
pacxoxxacHue.

4.6. UBSMEPUMAJS OLIEHKA

OueHka KaXXIOTro acmeKkTa OCYIIECTBISeTCS TpeMs sKkcnepramu. Eciu He
yKa3aHO MHOE, OyJIeT MPUCYkACHA TOJbKO MaKCUMAaJIbHAsl OLICHKA WJIM HOJb OAJIIOB.
Ecin B pamkax Kakoro-aubo acmekTa BO3MOXXHO TNPUCYKICHHE OICHOK HIKE
MaKCHUMAJIbHOM, 3TO omnuchiBaeTca B (CXeMe OIEHKH C YKa3aHHEM H3MEPHUMbBIX
napaMeTpoB.

4.7. ©ICTIOJIb30OBAHHME N3MEPUMBIX U CYJEMCKHX OITEHOK

OKoHUaTeIbHOE MOHMMAHUE MO0 HU3MEPUMBIM M CYJICUCKHUM OIIEHKaM OyJeT

JIOCTYITHO, Koraa yrBepxaeHa Cxema oneHku u Konkypcnoe 3ananue. [IpuBenennas

Copyright © Coro3 «Bopnackuic Poccusi» (Ha3BaHME KOMIICTCHIIUH) 23



o~
world skills
Russia
TabNIMIa CONEPKUT MPHUOTU3UTENBHYI0 WH(DOPMALUIO U CIYKUT Ui pa3pabOTKu
Onenounoii cxembl 1 KoHKypcHOro 3a1aHusl.

v Jlns yeMnuoHaToB (Cpeay YYaCTHHUKOB BO3pacTHBIX KaTeropuii 10-12, 12-14,
14-16 ner):

MHuenue HN3mepumas | Beero
c ):[en

3D-npoekTrpoBaHue KOMIOHOBKH KA

WmnranmonHoe moaenupoBanne KA B 10 SX 0 8 8
Modeler. Pacuet sueprobananca Ha 60pTy.

IIpoBepka u mOpPOrpaMMHUPOBAHHE AATYUKOB, 0 15 15

cucteMm KA, nieneBoil anmapaTtypsl. ABTOHOMHBIE

UCTIBITAHUS JaTYNKOB M CUCTEM CITyTHHKA.

PazpaboTka ® oOTIaAKa MPOrpaMMHOTO Koja 0 10 10
MIOJIHOM LUKJIOTPAMMBI paboThI KA.

HsrorosneHue, coopxa, IpoBEpKa

pabotocmnocobHocTH cucteM KA

C6opka criyTHUKa 0 7 7
ITonynatypHsie ucnsiTanus KA. 0 20 20
Pemenue nenesoi 3agauu. 0 20 20
OueHka CTOMMOCTH IpoeKTa. bepexiauBoe 0 3 3
MPOU3BOJICTBO.
Cobmronenue Th u OT. Opranuzamust pabodero 0 2 2
MecTa

Beero 0 100 100

v/ Il y4aCTHUKOB BO3paCTHOM KaTeropuu 16-22 rojia u By30BCKHUX
YEMITHOHATOB:

MHueHnue HN3mepumas | Beero
c ):[en

3D-npoexTrpoBaHne KOMITIOHOBKH KA.

Pa3zpaboTka TEXHOJIOTMUECKOH KapThl COOPKH 0 10 10
(yHKIIMOHATBHOU MOJICIIH KOCMHYECKOT0

anmapaTta. Pa3paboTka ¥ IIPOEKTHPOBaHHE

MeYaTHBIX IUIAT OTACIBHBIX cucTeM KA.
IIpoBepka M nNpPOrpaMMHUPOBAHHE AATYUKOB, 0 15 15

cucreM MKA, mieneBoii anmaparypsl.
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- ABTOHOMHBIE UCITBITAHUS CITyTHHKA.
N3srorosnenue, cOopka, IPOBEPKA 0 10 10
padorocnocobnoctr cuctem MKA. Paspabotka n
OTIaJAKa  NPOTrpaMMHOIO  KoJa  MOJHOU
LUKJIOrpaMMbl padoTel MKA.
COopka cryTHUKa 0 10 10
ITomynatypssle ucnsitanus KA. 0 17 17
Pemenue neneBoit 3anauu. 0 18 18
H BepexnmBoe mpon3BoACTBO. 0 5 5
Cobmronenne Th u OT. Opranuzamust pabodero
MecTa
0 100 100

4.8. CHEHUO®UKALIUA OHEHKU KOMIIETEHLHHUN
Ouenka KonkypcHoro 3amaHusi OyJeT OCHOBBIBATHCS Ha  CJIEAYIOIIUX
KpUTEpUSIX (MOTYIISAX):

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

Ne n/m | HaumeHnoBanue Moayins JleHp MaxkcumanbHbIi Bpewms na
COPEBHOBAHUI Oan BBITIOJIHEHHE,
Jac

1. | 3D-mpoekTupoBanue
KoMITOHOBKH KA.

2. | NUmuTanmonHoe
MozenupoBanue KA B
ITO SX Modeler. Pacuer C1 8
sHeprobananca Ha
oopTy.

3. | IIpoBepka u
MIPOrPaMMHUPOBAHHE
JaTYUKOB, CUCTEM,
LIEJIEBOM anmnaparypsl.
ABTOHOMHBIE
WCTIBITAHUS CITyTHHUKA
4. | Pa3pabotka u oTnaaka
MTPOrPaMMHOTO KOJ1a
TIOJIHOM IIMKJIOTPAaMMBI
paboter KA.
WsrotoBnenue, coOopka,
MIpOBepKa
paboTocrnocoOHOCTH
cuctem KA
]

Cl 15

4 yaca

Cl 15

2 10 4 yaca
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5. | Cbopka cryTHUKA. C2 7
6. | [TomynarypHbie 3 20
ucnbitanus KA. 3 yaca
7. | Pemenue ueneBoi 3 20
3aauu.

8. | OueHka CTOMMOCTH
npoekTa. bepexxnmBoe C3 3
MIPOU3BOJICTRBO. 1 yac
9. | Cobmonenue Th u OT.
Opranmzanus padoyero C3 2
MecTa.

v/ I yYYaCTHUKOB BO3pAaCTHOM Kateropuu 16-22 roga n By30BCKHUX
YEMITMOHATOB:

Ne i/t | HaumenoBanme Motysst [enn MakcumaibHbIi Bpems Ha
COpPEBHOBaHUI Oamn BBITIOJIHEHHUE,
qac

1. | 3D-npoekTupoBaHue
KOMITIOHOBKH KA.

2. | Pa3zpabotka
TEXHOJIOTMYECKOUN KapThI
cOOpKH
(byHKIMOHATHLHON
MOJENM KOCMHYECKOIO Cl 9
anmapata. PazpaboTka u
MIPOEKTUPOBAHUE 8 4acoB
MeYaTHBIX niat
otzenbHbIX cucteMm KA.
3. | IlpoBepka u
MIPOrpaMMUPOBAHHE
JATYNKOB, CUCTEM
MKA, ueneBoit Cl 15
anmapaTyphl.
ABTOHOMHBIE
WCIBITAHUS CITYTHHKA.
4. | Pa3pabotka u oTnaaka
MIPOrPaMMHOTO KO/1a
MTOJTHOW IUKJIOTPAMMBI
pabotsr MKA.
Nsrorosnenue, coopka,
MpoBEpPKa
paboTOCIIOCOOHOCTH
cucteM MKA.

5. | COopka crryTHUKA. C2 7

6. | [TonynarypHsie 3 20 5 yacoB
ucnbiTanus KA.

Cl1 15

C2 10 & yacos
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7. | Peuenue 1ieneBon 3 20
3aJa4H.
8. | bepexiuBoe
IIpOU3BOACTBO.
Co6monenue TB i OT. C3 4 I vac
Opranmzanus padoyero
MecTa

4.9. PETJIAMEHT OHEHKH

['maBHbI dkcmepT W 3amectutesb [J1aBHOro skcmepra o0O0CYX AAlOT U
pacnpenensoT JKCIepToB M0 IpymniaM (COCTaB TPYIIbI HE MEHEe TPEX YEJIOBEK) s
BBICTaBJICHUSI OlleHOK. Kaxkpas rpymnma opkHa BKJIIOYATh B €€0Sl KaK MUHUMYM
OJIHOTO OIBITHOIO JKCIEpTa. OKCIEPT HE OLECHHMBAET Y4YaCTHUKA M3 CBOEH
opranuzaiuy. Ecim Heo0XoauMo MPUBIIEYb HKCIEPTA K OLIEHKE YYaCTHUKA U3 CBOEH
OpraHu3alliy, 3TO MOATBEPKIAACTCS OOLIMM PEHICHUEM C 3aHECEHUEM pe3yJibTara

IOJIOCOBAHUA B IIPOTOKOJI.

5. KOHKYPCHOE 3AJIAHHUE

5.1. OCHOBHBIE TPEBOBAHUS

Pasmenst 2, 3 u 4 permameHTHpPYIOT pa3paboTky KoHkypcHOro 3amaHms.
Pekomennmanuu gaHHOTO pasfena JaroT JIONOJHUTEIbHBIE Pa3bsICHEHUS TIO0
coaepxkannto K3.

[IponomxurensHocTh KOHKYpCHOTO 3amaHusi HE JOJKHA OBITh MeHee 15 u
6onee 22 wyacoB. [Ipu 3TOM BO3pacT y4acTHHKOB JJisi BBIMOJHEHUsT KOHKYypCcHOTrO
3a/laHus JoJKeH ObITh cTapimre 16 net. [IpomomkurensHocTh KOHKYpCHOTO 3aMaHmMs
HE J0JDKHA OBITh OoJiee 12 9acoB I y4aCTHUKOB MOJIoke 16 Jter.

Bre 3aBucuMocTH oT KonmyecTBa Moayser, K3 MomkHO BKITIOUATH OIICHKY 10
Kaxaomy u3 pazaenoB WSSS.

KonkypcHoe 3aanne He J0KHO BBIXOIUTH 3a npezensl WSSS.

OrneHka 3HAHWH YYaCTHHKA JIOJDKHA TIPOBOIUTHCS MCKIIOYUTEIBHO depe3

IMPAKTUYCCKOC BBIIIOJIHCHUC KOHKprHOFO 3aJaHHs.
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IIpn BeImonHEeHMH KOHKYpCHOTO 3a/aHMsl HE OLICHUBAETCS 3HAHWE NMPABUI U
Hopm WSR.
5.2. CTPYKTYPA KOHKYPCHOI'O 3AJIAHU S

v' Jlns yeMInMoHaToB (Cpeid y9acCTHUKOB BO3pacTHBIX kKareropuit 10-12, 12-14,
14-16 ner):

KoHkypcHoe 3aanue coaepxut 9 Moaynei:

Monynb 1 (A). 3D-ipoextupoBanre KOMIOHOBKU KA.

Moayne 2 (B). Umutanmonnoe monenupoBanne KA B [IO SX Modeler. Pacuer
sHeprobdasiaHca Ha OOpPTY.

Moaynes 3 (C). ITloBepka W mporpaMMHUpOBaHHE JaTYUKOB, CHCTEM, IICJICBOU
anmnaparypbl. ABTOHOMHBIE UCIIBITAHUS CITyTHUKA

Monyns 4 (D). Pa3zpaboTka u oT/IajKa MpOrpaMMHOTO KOja TOJHOW IHKJIOTPaMMbI
pabotel KA. M3rorosnenue, cOopka, mpoBepka padboTocrnocodHocTu cuctem KA
Moaynb 5 (E). Coopka criyTHHKA.

Moayib 6 (F). MonyHaTypHble ucnbitanus KA.

Moayis 7 (G). Pemenue mneneBoit 3aaadn.

Moaynb 8 (H). OreHka cTouMOCTH ITpoekTa. bepexiinBoe mpou3BoCTBO.

Moayis 9 (1). Coomonenne Th u OT. Opranuszaius pabodero Mecra.

v/ 1711 y4aCTHUKOB BO3paCTHOM KaTeropuu 16-22 rojia u By30BCKHUX
YEMITUOHATOB:

KonkypcHoe 3aanue coaepXut 8 Moaynei:

Monyns 1 (A). 3D-nipoexktupoBanue kommnoHoBKH MKA.

Monyns 2 (B). Pa3paboTka TEeXHOJIOTHYECKOW KapThl COOPKM (HyHKIIMOHAIBHOU
MOJENIN KOCMHYECKOTO ammapara. Pacuer M IpOEKTUPOBAHUE OTIEIBHBIX CUCTEM
MKA.

Moayns 3 (C). I[IpoBepka u mporpaMMupoBaHue AaT4YUKOB, cucteM MKA, nieneBoi
armapaTryphbl.
ABTOHOMHBIE UCTIBITAHUS CITyTHHUKA.
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Mopyne 4 (D). PazpaboTka u oTiagka nporpaMMHOTO KoJa MOJHOW IUKJIOTPaMMBbl
pabotslt MKA. U3rorosnenue, coopka, mpoBepka padorocrnocooHoctu cuctem MKA.
Mopyns 5 (E). Coopka criyTHUKA.
Monynsb 6 (F). Ilonynatypasie ucnibitanuss MKA.

Monynb 7 (G). Pemenue nieneBoit 3agaumu.

Monayns 8 (H). bepexanBoe mponu3BoACTBO.
Cobmonenue Th u OT. Opranuzanus pabodero Mmecra

5.3. TPEBOBAHUSA K PABPABOTKE KOHKYPCHOI'O 3AJIAHUS

OO0mue TpedoBanus:

KoHkypcHoe 3amaHue COCTOMT W3 3aJlaHdid, BKJIIOYAromux 9 momyneu mms
PETHOHANILHOM (Cper yYaCTHUKOB BO3pacTHHIX KaTeropuit 10-12, 12-14, 14-16 net)
8 Mopaynel Ml y4aCTHHKOB BO3pPAacTHOM Kareropuu 16-22 roga M BY30BCKUX
YEeMIIMOHATOB. 3a/1aHUsI MOYyJIeH HEOOXOIMMO BBHITIOJIHUTH 3a TP COPEBHOBATEIIbHBIX
JHA Ha YEeMIHOHATaX PErMOHAIbHBIX, M 3a JBa JHS B YEMIIMOHATaX BY30BCKOM
nuHeWku. [IpogoIKUTENbHOCTh KAaXKIOrO0 MOAYJS perjaMeHTthpoBaHa. Ilopsoox
BBIMIOJIHEHUA  MOJYJIEM  TMOCIEeNOBaTeNbHbIM. 3MeHeHne Tmopsaaka MoayJien

JIOITYCKAETCs TPU coryiacoBaHuu ¢ MenemkepoM KommnereHuumu.

5.3.1. TPEBOBAHUSA K PABPABOTKE KOHKYPCHOI'O 3AJJAHUA OJIA
PETMOHAJIbHOW JIMHEWUKH

VYyacTHUKaM Tpenjaraetrcsl BBITIOJHUTh KOHKYPCHOE 3aJlaHue - pa3paboTraTrh
MPOEKT MAJIOTO KOCMHYECKOTO armapara - UCKYCCTBEHHOTO CIyTHHKA, CIIOCOOHOTO
BEITIOJTHATHh Pa3jUYHbBIC IICJICBBIC 3aadd. B Tporecce MPOBEACHHUS COPEBHOBAHUS
KOHKypCaHTaM  HeoOXOoauMo  BbIMONMHUTH 3D-Momenpb, HM3roTOBUTH  KOPITYC
(OMIIMOHAILHO - €ro COCTaBJSIONIME) M pa3paboTaTh YacTh DJIEKTPOHHOTO
0o0OpyZI0BaHUsI, OCYIIECTBUTh COOPKY (PYHKIIMOHAIBHOTO MakKeTa W TPOBECTU
OCHOBHBIC TTOJTYHATYPHBIE UCTIBITAHUS, BHITIOJIHUB WHKEHEPHBIC PACUETHI U MPOBECTH

MMHUTAMOHHOE MozenupoBanue KA.
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Taxke OHM BBITOJTHSIOT MPOTPAMMHUPOBAHHE OOPTOBOTO KOMIBIOTEpA IS
obecriedyeHusl 1eNIeBOr 3a1aun. B Xo1e cCOpeBHOBaHUI KOHKYPCAHTBI OCYILECTBIISIIOT
pa3paboTKy U COOpKY DJIEKTPOHHBIX YCTPOWCTB, TPAcCCHpPOBKY IUIaT, MaiKy,
BBITIOJTHSIFOTCSL paOOTHI HA CTAHKE JIa3epHOM pe3ku u nedaTh Ha 3D mpuHTepe.
ViKe CIpPOeKTHPOBAaHHAS MOJIENb CITyTHUKA COOMPAETCs] KOMAHIOW B YCIOBHO
YHCTOW KOMHATE C COOJIIOJICHHEM TpaBWiI PabOThl U HAXOXKICHHUS B HEH, UCTIONB3YS
JeTaJ’, CHCTEMBI, YCTPOHCTBA, DIIEMEHTHI KPETLJICHUS!, H3TOTOBIICHHBIE COOCTBEHHBIMU

CHJIaMH, a TaKKC CTAHJAPTHBIC KOMIIOHCHTBI, IIPUMCPOM KOTOPBLIX MOI'YT CIIYKUTb

KOMITOHEHTBI, BXOJISIIIINE B COCTAaB Habopa KOHCTpYyKTopa ciyTHHKa «OpouKpadty.

Puc. 1. O6uuit Bug Habopa KoHCTpyKTOpa «OpouKpad )

CoOpanHbIll anmapar AOJKEH MPOWTH UCIBITAaHUS Ha CIEIUAIbHOM CTEHJIE

MMOJIYHATYPHOTI'O MOJACIIUPOBAHHUA U IIOATBCPAUTE CBOKO paGOTOCHOCOGHOCTb.
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Puc. 2. I/IMI/ITaTOp MarHMTHOTO 10JI 3EMIIH C AAPOINHAMHUYCCKHUM IIOABCCOM U

[IYUT

Wl

Puc. 3. MaruuTtHas pamka (MMUATAaTOp MarHUTHOTO TIOJIE 3EMJIH) C TTOJABECOM,

umutarop 3emiu, umurarop ColiHua

B wurtore co3maHHas ydyacTHUKaMU COPEBHOBAaHMM HMH)KEHEpPHAs MOJIETb
KOCMHYECKOTO anmapara J0JDKHA OBbITh MaKCHUMalbHO TPHOIMKEHA K peajbHO
3aIyCKaeMbIM Ha OpOUTY MOJIEISIM, IPOUTH HA3EMHBIE UCIIBITAHUS.

Konkypcantam HeoOxoaumo obecrniednTs nostydeHue LleHTpamu ynpasieHus
nosieroM (L{YI]) MakcumansHO OnepaTUBHO, T.€. B MAKCUMAIILHO KOPOTKOE BPEMsl, KaK
MOXHO  OOJIBIIEr0  KOJIMYECTBA  KAYECTBEHHBIX  M300pa)K€HUM  3aJaHHBIX
reorpaduyeckux obiacTed B T€UEHHWE aKTUBHOTO Cpoka cyiiecTBoBaHus KA, mpu

9TOM CIIYTHUK NOJIDKCH MAKCUMAJIbHO BBITIOJIHUTH ITOCTABJICHHBIC IICPCT HUM 3aJ/1a4H.
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OueHka NPOU3BOJIUTCS UWIEHAMH >KIOPDM — DBKCIEPTaMU Ha KOHKYPCHOM
IUIOIIAKE, AOMYIIEHHBIMA K OIIEHKE. KaK B OTHOIIEHUHU BBIIOJIHEHUS 3aJaHHUS B
MOJyJe, TaK ¥ B OTHOIICHHH MpOIlecca BHINOJHEHUS KOHKYpPCHOH paboTsl. Ecnu
Y4aCTHUK KOHKYpCa HE BBITOJIHAET TPCOOBAHUS TEXHUKU 0€30I1aCHOCTH, ITOIBEPTaeT
OIMacHOCTH ce0s WM APYruX KOHKYPCAHTOB, TAaKOW YYaCTHHUK MOXET OBITh

OTCTPaHEH OT KOHKYypca.

KOHKprHOG 3aJaHUC OOJIKHO BBIIMOJIHATBCA IIO MOAYJISIM. OHCHKa TAaKIKC

MMPOUCXOOAUT 110 PE3YyJIbTAaTaM BBIIIOJIHCHUA MOIYJIA.

MOAYJIA 3ATJAHUS U HEOBXOJUMOE BPEMS
[lepen BBITOTHEHWEM KOHKYPCHOTO 3aJaHusi HEOOXOJMMO BBINOJHHUTH

IUTAaHUPOBAHUE BCEX MPOU3BOJUMBIX BUJOB pabOT, pacyeTOB, BRIUNCICHUIN MOJHBIM
COCTaBOM KOMAaH[bl - ABYMs ydacTHUKaMu. KoMaHzaa Ao0JKHA OpoaymMaTh OOLIYIO
KOHLEMIHUIO paboThl, MPUMEPHOE BpEMs Ha BBIIOJHEHUE MOIYJSI, ONpPENEIUTH
OTBETCTBEHHOTO 3a €ro BBINOJHEHHUE, PACIPENCIUTh OOS3aHHOCTH U POJIU IIO
TPYIOBBIM (PYHKIMSM BHYTPH TPYIIBI U MO KOHKYPCHBIM JIHSM, O Y€M CJHIeNaTh
COOTBETCTBYIOIIME 3anUCH B [IpHII0KEHNU UTOTOBOTO OTYETA:

e KOHCTpYKTOp - MNPOEKTUPOBIIMK (BBIIOIHSAET TPYAOBbIE (YHKLIHUU

KOHCTPYKTOPAa-NPOEKTHPOBIIHKA)

e PaJMO3ICKTPOHIIUK - CXEMOTEXHHUK (BBIMOJHICT TPYAOBbIC (YHKIIMU
paIMonHIKeHepa)

e CuCTeMHBI  OPOrpaMMHUCT  (BBIIOJHSAET  TPYAOBbIE  (PYHKIUU
MPOrpaMMHCTA, CACTEMHOT0 MPOTrPAMMMCTA)

o Cuecapp-coopink KA (BeimonHsET TpyAoBble (GYHKIUA TEXHUKA,
cjiecapsi-cOOpIIuKa)

Moayas 1: 3D-npoekTupoBanue KOMNOHoBku KA
B maHHOM MOpysie OCHOBHOM 3aJauyell KOHKYPCAHTOB SIBJISECTCS ONPEACIICHUE
OoOIIUX pEIIeHUH TIOCTaBJICHHOW TJIOOAIBbHOM 3ajaud, OMpeaesiCHUEe THula

000pyZ0BaHUS U MPOTPAMMHOTO 00ECIIeUEHUSsI, OCYIIECTBICHUE TIOJTOTOBKH OOIIEro
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pelieHust, 4ToObI JOBECTH BbIMONMHEHHE KOHKYpCHOrO 3adaHus 10 JOTHYECKOTO
3aBepieHus. Heo6X0auMO BITOJHUTE POSKTHPOBAHNUE H MOJICIIMPOBAHKE JCTaJICH,
y3JI0B M CHCTEM KOCMHYECKOrO afmapata B MpPOrpaMMe TBEPIAOTEIBHOTO
MOJICITUPOBAHUS

Cy,Z[BI/I, COINIaCHO CXCMC OICHKH, BBIIIOIHAIOT IIPOBCPKY p8,3pa6OTaHHI>IX

MaTepuaoB.

Moayas 2. Paspadorka  TeXHOJOrHYeCKOM KapThbl cOopkH
¢pynkunonanbHoii moaeau MKA. Pacyer u npoekTUpoBaHHe OTAEJIbHBIX CHCTEM
KA.

JlaTh Ha3BaHUE pa3pabaTbIBAEMOMY MaJIOMy KOCMHUYECKOMY aIllapary J00bIM
U3BECTHBIM CHOCOOOM Y B JajibHEHIIEM MCIOJIb30BaTh 3Ty abOpeBUaTypy.
Heobxoanmo pa3padboTaTh TEXHOJOTUYECKYIO KapTy C OMMCAHUEM TEXHOJIOTHYECKOrO
nporiecca cOopku (TOcieaoBaTEIbHOCTH COOpKkH) (YHKIIMOHAIBHON  MOJEIU
KOCMHYECKOI0 armapara B KOMHATe€ C OrpaHUYEHHEM JIOCTyna M TpeOOBaHHEM
coOr0aTh MpaBWia padOT M YCIOBUS HAXOXKIEHHS B 4MCTOM KoMHare). Jlamee
HEO0OXOJMMO BBHITIOJIHUTH PacdeT U pa3paboTaTh OJHY U3 CIyx)eOHbIX cucteM MKA,

HaIMPUMED - JOTOTHUTEIbHBIN CTAOMIN3UPOBAHHBIA UCTOUHUK MTUTAHUS.

Moayab 3: IIpoBepka u nporpaMMHpPOBaHMeE TaTYNKOB, cucTeM KA,
1eJIeBOii annmapaTypbl. ABTOHOMHbBIE HCTIBITAHUS JaTYNKOB H CHCTEM CIIyTHHKA
B nanHOM Momyse ydacTHMKaM HEOOXOIUMO Pazo0paThCsi ¢ BHIOOPOM sI3bIKa
MIPOrPaMMUPOBAHMS, APXUTEKTYPOH OOPTOBOTO MPOrPAMMHOI0 00ECTICUeHHUs, CPeAon
pa3paboTku, crocoboM COOpPKH, MPOIIMBKU, OTIAAKA OOPTOBOTO MPOTPAMMHOTO
o0ecrieueHus, COCTaBUTh AITOPUTMBI PAOOTHI KOCMHYECKOTO armapara.
Cynapu, COrjacHO CXeMe OIICHKH, BBITTOJIHSIOT MPOBEPKY IMPEIOCTABICHHBIX

MaTepuaoB.

Moayab 4: PazpadoTka u 0T/1a1Ka IPOrPAMMHOI0 KO/Aa MOJHOM
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nukJIorpammsel padorsl KA. U3rorosiienue, cO0pka, npoBepka
padorocnocodoHocTu cucrem MKA

B nanHOM Monyne yYacTHUKM MPOAOJDKAIOT BBIIIOJHEHHWE 3aJaHHs 10
oOecrieyeHn0 pabOTOCIIOCOOHOCTH CHUCTEM U YCTPOMCTB coOupaemoil Mojeiu
CIYTHHUKA, MPOBEPAIOT M JOKYMEHTHPYIOT MPOEKT OOpTOBON KaOeapHOU ceTH,
BBITIOJHSIOT pacueThl, MPOCKTUPOBAHUE U aJalTalMi0 C coOMpaeMod MOMAEIBIO
KOCMUYECKOTO amrmapara CUCTEMbI PACKPBITHS M MOBOPOTA COJIHEUHBIX Oaraped u
CUCTEMY DHEpProCHaOKEHUs AJIs Hee.

Cynpu, corinacHO CXEME€ OLEHKH, BBINOJHSIOT MPOBEPKY MPEAOCTaBICHHBIX
MaTepHasioB, OCPEICTBAM MOJIEIUPOBAHUS PAOOTHI.

Moayas S: COopka cnyTHHKA

[Toce BBIMOHEHMS PEIBIIYIINX MOIYJIeH HaunHAaeTCa COOpKa KOCMUYECKOTO
anmapara, JJig 4ero padoTa MEepeHOCUTCS B YCIOBHO YHUCTYIO KOMHATY (KOMHAaTa C
OTpaHUYCHUEM JIOCTYIa U TpeOOBaHUEM COOJIIOAATh MpaBuiia paboT U HAXOXKJICHUS B
yucToil komHare kiacca 100000).

Cynpn, cornmacHO CXeMe€ OLEHKH, BBIIIOJHSIOT NPOBEPKY IMPEAOCTABICHHBIX
MaTepHaJIOB COTJIACHO TEXHOJIOTHYECKON KapThl COOPKH.

Mogayas 6: IlonynatypHabie ucnbiTanusa KA

VYyacTHUKaM HE0OXO0IMMO BEIHECTH COOPAHHBIN CITYyTHUK M3 YUCTOM KOMHATHI U
YCTAHOBUTh HA CTEH]l MOJYHAaTypHBIX WCIBITAHUNA, B MPHUCYTCTBUU DSKCIIEPTOB
MIPOBECTH TMEPBUYHBIE HCIBITAHUS MO MOATBEPKIACHUIO KayecTBa pabOThl COOPKH.
[lociie mpoBeneHHS BHEHIHEW IIEPBUYHOM OLEHKH NPUCTYIHUTh K IIOLIATOBOMY
TECTUPOBAHUIO BCEX OOPTOBBIX NPUOOPOB B COCTaBE MAaKETa, MCIONb3Ys
pa3zpabotanHoe uM «cteraoBoe» 110.

Cynpu, COTJIaCHO CXEM€ OIIEHKH, BBINOJHAIOT BHU3YAIbHYIO IPOBEPKY
COOpaHHOTrO KOCMHYECKOIO ammapara Ha MOpeIMeT OTCYTCTBHS MEXaHHYECKHX
MOBPEXJIECHUNA U TOTOBHOCTH K (DYHKIIMOHAJIbHBIM UCTIBITAHUSIM.

Monayas 7: Pemienue unesneBoi 3a1a4u

[Ipu BBINOJIHEHUH MOJYJIA YYAaCTHUKH MPOLIMBAIOT Ha OOPT HPOrpamMmbl,
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HaIMCaHHBIE UM paHee Ha KOHKYPCHOM IUTOINAAKE M IMPEIOCTaBIsET JKCIEpTaM K

OIICHKE MCIIBITAHUS KOCMUYECKOTO amiapara Ha MOABMKHOM CTeHIE (IT0 IHKITY).

Cynapu, COTJaCHO CXEMe€ OIEHKH, KOHTPOJHPYIOT KadyeCTBO OalaHCHPOBKH
MaKeTa Ha a’pOJHHAMHYECKOM IIOBECE; TOYHOCTh HM3MEPSIEMBIX BEJIMYMH IyTEM
CPaBHEHHUS C JTAJOHAMM, KOJIMYECTBCHHbIE W KA4YeCTBEHHBIC MapameTpbl pabOThI

CUCTEMBI yIpaBiieHUs! (OBICTPOAECHCTBHUE, TOUHOCTD), KAYECTBO U OOBEM MOJIYUEHHBIX

C «6opTa» JdaHHBIX KaMCPHI.

Mopyasb 8. Opranusanusi padbodero mecra. bepe:kjinBoe npou3BoacTBO.
Coomronenne npasua Th u OT.

JlokyMeHTaiusi opopMIIIETCSl YYaCTHUKAMH B MPOIECCE BHITTOJIHEHUS PaOOTHI,
OT €€ KauecTBa 3aBUCUT, TTOMMET JIM CTOPOHHUN HAOIIOaTENb, 3a4€M CO3/IaH TOT WU
WHOM TOKYMEHT U MIPUTOJIEH JI JIJIsl AalibHeIen paboTel. JIto0o# JOKYMEHT T0HKEeH
MMETh Ha3BaHWE, AaBTOPOB, ATy CO3/IaHUS, BEPCHUIO, OTJABICHUE, HYMEPALHIO
crpanull. Ilo cyTw, OH JOJKEH BKJIKOYATh BBEIACHHUE, IOCTAHOBKY 3aJa4yd, XOJ
AKCIIEPUMEHTA, WILTIOCTPALIMH, BBIBOJIBI, 3AKIIFOYEHUE U CIIUCOK JIUTEPATOPHI, XOTS B
KaXXJIOM KOHKPETHOM CJIy4ae COCTaB OTJIABJIECHUS MOXKET Pa3InyaThCsl.

HemanoBaxHyio pojib UTpaeT BHEAPEHHUE B TMPOIECC BBIMOIHEHHUS PaOOThHI
MPUHIIAIIOB OEPEXIIMBOTO MPOU3BOACTBA, T.€. BOBJICUEHUE YYACTHUKOB B IPOILIECC
ONTUMM3AIMKA pabodero TMPOCTPAHCTBA C II€JbI0 MHUHMMH3allMd 3aTpaT U
MAaKCUMaJIbHOM OpHUEHTAMM Ha pPe3yJbTaT. OKCIEPTAMH OLICHUBAETCS TaKkKe
MJIAHUPOBKA pabovero MecTa, TO €CTh PallMOHAIBHOE TPOCTPAHCTBEHHOE Pa3MEILICHHE
BCEX DJIEMEHTOB OOOPYIOBAaHMS, TEXHOJOTMYECKOWM M OPTaHU3AIMOHHOW OCHACTKH,
WHBEHTaps, KOTOpbIE OO0ECMeUnBalOT SKOHOMHOE HCIOJIb30BaHWE MaTepuaa,
pecypcoB, 6€30MacHOCTH TPY/a.

Kynerypa mnpowusBoacTBa mNOAPa3yMEBAECT IIYHKTYaJIbHOCTb, MPaBHIBHOE
WCIMOJIb30BaHWE MHCTPYMEHTAa, YKOHOMHOE PAaCXOJOBAaHUE PECYpCOB U MaTepuala,

pa60Ty B HWHJIUBUAYAJIBHBIX CPCACTBAX 3alllUThI (xaﬂaTax, B IICpUaTKax, C

Copyright © Coro3 «Bopnackuic Poccusi» (Ha3BaHME KOMIICTCHIIUH) 35



WY
world skills
Russia
pecniuparopamu, B 0axuiax) U ¢ 3a3eMJICHHEM (KOTJa 3TO HEOOXOAMMO), YHUCTOTY H

IMOPAOOK Ha pa60qu MCCTC.

TpeOoBaHUs K KOHKYPCHO IJIOIIAJKE:

KonkypcHas 1momanka JnopkHa ObITh obOecrieyeHa M 000pyJOBaHa B
cootBercTBUM ¢ WJI u mmanom 3actpoiiku. [Ipu 3TOM Ha IIIomaake T0JKEH ObITh
YCTOMYMBBIN MpUEM MHTEpHETa (Ha ckopocTu He MeHee 30 MO/c) U moaKIIIoUeHHE K

KOMIThIOTEpaM JIOKaITbHO U uepe3 poyrep Wi-Fi.

5.4. PABPABOTKA KOHKYPCHOTI O 3AIAHUA

KonkypcHoe 3amanue paszpabarbiBaeTcsi mo oOpasiiaM, MNpe/ICTaBICHHBIM

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

[IpencraBnennsie 0Opa3ubl KOHKypCHOTO 3a1aHus JOKHBI MEHATHCS OJIMH Pa3 B FOJ.
5.4.1. KTO PABPABATBIBAET KOHKYPCHOE 3AJIAHUE/MOYJIN
OO1muM pyKOBOJICTBOM U yTBepkJaeHHEM KOHKypCcHOro 3agaHus 3aHUMaeTCs

Menemxep komrereHuuu. K ydactuio B pazpaborke KoHKypcHOro 3aiaHusi MOTYT

MIPUBJICKATHCS
o Ceprudunuponannsie s3xcneptel WSR;
o CropoHHue pa3pabOTUHKY,
o WHbIe 3anHTEepecOBaHHBIC JTUIIA.

B mporecce moAaroToBkH K KaxkJAOMy COpPEBHOBaHHMIO Tpu BHeceHHH 30%
n3MeHeHni K KoHkypcHOMY 3a/1aHUIO y4acTBYIOT:

o [ 11aBHBIN SKCIIEPT;

o CepTuduumpoBaHHbBIN SKCHEPT O KOMIETEHIINH (B CIIydae IPUCYTCTBUS
Ha COPEBHOBAHUM);

o DKcnepThl MPUHUMAIOIIME YYacTHsl B OLEHKE (IpU HEOOXOAMMOCTU
MPUBJICUYCHUS TTIABHBIM 3KCIIEPTOM).

Buecennbie 30% u3menenus: B KoHkypcHble 3ajaHus B 0053aT€IbHOM MOPSJIKE

COrJ1aCyroTcs € MeHe)I)KepOM KOMIIETCHIINH.
______________________________________________________________________________________________________|
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Brimie o603nauennbie mroau rnpu BHeceHnH 30% m3MeHeHuilt k KonkypcHomy
3aIaHUI0  JIOJDKHBI ~ PYKOBOJICTBOBATbCA  MPUHLUNAMH  OOBEKTHMBHOCTH U
oecnpuctpacTHOCTH. V3MEHEHUsT HE NOJDKHBI BIUSATH HAa CIIOKHOCTH 3a/IaHMsI, HE
JOJKHBI OTHOCUTBCS K UHBIM MPO(ECCUOHAIBHBIM 001acTsIM, He onrcaHHbIM B WSSS,
a TaxKe uckKiIrouaTth Jro0sle O0okn WSSS. Takke BHECEHHBIE U3MEHEHHUS NOJDKHBI
OBITh ~ WCIOMHUMBI ~MPU  TOMOIIM  YTBEPXKAEHHOTO I  COPEBHOBAHUU
HNudpactpykrypHOro aucra.

5.4.2. KAK PASPABATBIBAETCS KOHKYPCHOE 3AJJAHUE

KoHkypcHbIe 3a/1aHus K KKJIOMY YEMIIMOHATY pa3padaThIBalOTCS HA OCHOBE
enuHoro KoHKypcHOro 3amanHusi, yTBEpKAEHHOTO MeEHEIKepoM KOMIIETCHIIMH U
pa3MenIéHHOro Ha (popyMe IKCIepTOB. 3aJaHUs MOTYT pa3padaThIBaThCs KaK B IIETIOM
Tak U 1o MoayisiM. OCHOBHBIM MHCTPYMEHTOM pa3paboTku KoHkypcHOro 3amaHus
ABIAETCA (POPYM IKCIIEPTOB.

5.4.3. KOI'IA PABPABATBIBAETCSA KOHKYPCHOE 3AJIAHUE

KonkypcHoe 3amanHue pa3pabaTbIiBaeTCs COTJIACHO TPEICTABICHHOMY HUXKE
rpaduKy, OMpPEASAIONEMY CPOKH IMOATOTOBKH MOKYMEHTAIlMW IS KaKIOTO BHIA

YCMIIMOHATOB.

Bpemennbie JlokaJbHbIN OTO0poUHBIH HanyonaJabHBIN

PAaMKH YyeMIuuoHaT YeMIIMOHAT YeMIIMoOHAT

HIadson bepércs B mcxomHom | bepércs B mcxomHom | PazpabareiBaercs Ha
KonkypcHoro Bain(E c dbopyma | BuIE c dbopyMa | OCHOBE  TPEIBITYIIETO
3aaHus AKCIIEPTOB  3aJlaHUe | DKCIIEPTOB 3aJlaHAEe | YEMITMOHATa C Y4ETOM
TIPEABIAYIIETO MIPEABITYIIETO BCETO OTBITA TIPOBEICHUS
HammonansHoTO HanmonansHOoTO COPEBHOBAHMI o
YeMITMoHaTa YeMITHOHaTa KOMITETCHITNN u

OTpACIEBbIX CTaHJIAPTOB
3a 6 MecsaleB 10

YeMITMOHaTa
VAvigip it 3a 2 Mmecsama  go | 3a 3 mecsma go | 3a 4 MecdAma 10
I'naBHoro YeMITMOHaTa YeMITMoHaTa YeMIuoHaTa

JIKCHepTa
4yeMIUOHATA,
OTBETCTBEHHO
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ro 3a
pa3padoTKy
K3
Lhieniees 32 1 Mmecan  qo | 3a 1 MECHII o | 3a 1 MECHIII bi e}

K3 (ecam YyeMIIMOHATa YyeMIMoHaTa YyeMIMoHaTa
MPUMEHUMO)

BHecenue u B neunn C-2 B nens C-2 B nens C-2
corJiacopaHme
c
Menexxepom
KOMIIeTeHIINH
30%
H3MeHeHu B
K3

Baecenne B neur C+1 B neun C+1 B neur C+1
NMpeaJI0KeH U’
Ha Popym
IKCIEPTOB O
MO/IePHHU3AIH
u K3, KO,
nJi, TO, I13,
oT

5.5 YTBEPXKJIEHUE KOHKYPCHOI'O 3AJIAHUSA

['maBHBIA SkcnepT W MeHemkep KOMIIETEHIIMM TMPUHUMAIOT pPEHICHHE O
BBITIOJIHUMOCTH BCEX MOAYJIEH U TTPH HEOOXOIUMOCTH JOJIKHBI JOKa3aTh PeajbHOCTh
€ro BEITIOJIHEHUS. Bo BHIMaHMe MPUHUMAIOTCS BPEMS U MaTEePHAITHI.

KonkypcHoe 3amaHuie MOXKET OBITh YTBEPKIECHO B Jt000N yHOOHOW st
Menemxepa komneTeHuun Gopme.

5.6. CBOMICTBA MATEPUAJIA U UHCTPYKIIUN
MPOU3BOJAUTEJISA

Eciu s BeIMONMHEHWS 3aaHUS  YYaCTHUKY KOHKypca HE0OXOIUMO
03HAKOMHTHCSI C WHCTPYKIMSAMHU MO TMPUMEHEHHUIO KaKoro-iudo marepuana Wid C
WHCTPYKITUSIMU TTPOU3BOIMTENISA, OH MOTYYaeT MX 3apaHee Mo pernieHuo MeHemkepa
KoMmneTeHImu u [ maBHoro 3kcnepra. [Ipu HeoOXoaAuMOCTH, BO BpeMsl 03HAKOMJICHHUS

TexHUYecKun IKCIepT OPraHu3yeT JEMOHCTPALIUIO HA MECTE.
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Martepuansl, BbIOMpaeMble IJIsI MOJIYJIEH, KOTOpBIE MPEIACTOUT MOCTPOUTH
y4acTHUKAM YeMIIMOHaTa (KpOMe TeX CIyd4aeB, KOTJa MaTepHalibl IPUHOCUT C COOOi
caM y‘—IaCTHI/IK), OOJIKHBI IPUHAJICIKATh K TOMY THUITY MAaTCPHUAJIOB, KOTOpBIﬁ NMECTCA

y psla MpOU3BOJUTENEH, U KOTOPBIM MMeeTcs B CBOOOJHON Mpojake B PETHOHE

IMPOBCACHUA YCMIIMOHATA.

6. YIIPABJIEHUE KOMIIETEHIIMEX U OBILIEHUE

6.1 JMCKYCCUOHHBIN ®OPYM
Bce mnpenkoHkypcHbie OOCYXJEHHS MPOXOAST Ha o0coboMm  Qopyme

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

IPUHUMATBCS TOJIBKO IMOCIHE MPEABAPUTENIHOIO 00CcyxaeHus Ha Gopyme. Takxke Ha
dbopyMe TOKHO MTPOUCXOIUTh HHGOPMHUPOBAHUE O BCEX BAKHBIX COOBITHIX B PaMKe
KoMmeTeHuu. MojepaTopoM JaHHOTO hopyMa SIBIIOTCAS MexXTyHapOAHBIN SKCIIEPT
u (unm) Menepxep KOMIETeHINHU (Wi DKCIepT, Ha3HAUYCHHBI UMU ).
6.2. THO®OOPMALUSA JJIS1 YHACTHUKOB YEMIIMOHATA
Nudopmanus 4511 KOHKYpCaHTOB IyOJIMKYETCS B COOTBETCTBHH C PETJIAMEHTOM
poBOAMMOTO YemnuoHata. MHpopmaiys MoKeT BKITIOUATh:
e TexHuueckoe ONMMUCaHUE;
e KoOHKypCHBIE 3a/1aHUS;
e (O000mEHHas BEIOMOCTh OIICHKHU,
o UHdpacTpyKTypHBIH JHCT;
o UHcTpyKIMs 1O OXpaHe TPy/Ia U TEXHUKE O€30MaCHOCTH;
e JlononHuTenbHas HHGOpMALIHS.
6.3. APXUB KOHKYPCHBIX 3AJIAHUI
KonkypcHble 3a1aHus TOCTYIHBI 1o aapecy http://forum.worldskills.ru.
6.4. YIIPABJIEHUE KOMIIETEHIIUEN

OO6miee ympaBiaeHHWE KOMIIETEHLUMEH OCYIIECTBIACTCS MexXIyHapOJHbIM
JKCIEPTOM U MeHEeKEPOM KOMIIETEHIIMH ¢ BO3MOKHBIM IIPUBJICYEHUEM DKCIIEPTHOTO

CO00IIIECTBA.
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ynpaBHeHI/IC KOMHGTCHHHCﬁ B paMKax KOHKPETHOI'O YEMIINOHATAa
OCYIIEeCTBIIICTCS [ JIaBHBIM JKCIIEPTOM 10 KOMIIETEHIIMH B COOTBETCTBUH C

periiaMCHTOM 4YCMIIMOHATA.

7. TPEBOBAHUSA OXPAHDBI TPYJA U TEXHUKH
BE3OITIACHOCTH

7.1 TPEBOBAHUSA OXPAHBI TPYJIA U TEXHUKHA
BE3OITACHOCTHU HA YEMIIMOHATE

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

7.2 CIIEHU®UYHBbIE TPEBOBAHUSA OXPAHBI TPY A, TEXHUKHU
BE3OIMACHOCTH Y OKPYKAIOIIEN CPEJbI KOMIIETEHIIUH

Cnenuduueckux TpeOOBaHUMN HET.

KOHHCHHI/ISI AKOJIOTUYECKOM OTBETCTBEHHOCTH IIpcarojaract:

e BTOPUYHOC HMCIIOJIB30BAHHUEC 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 3aganusi. MHQpacTpyKTypHbId JIMCT 00fA3aH COAEPKATh MPUMEP
JAHHOTO O0OPYIOBAaHMUS U €ro YETKUE M TOHATHBIE XapaKTEPUCTHKU B Ciydae
BO3MOKHOCTH MPUOOPETEHUS aHAJIOTOB.

[Ipu paspabotke MHppacTpykTypHOro JIMcTa AJii KOHKPETHOrO YeMITMOHATa
HEOOXOJMMO PYKOBOJCTBOBAThC MH(PPAaCTPyKTypHBIM JUCTOM, pa3MELIEHHBIM Ha
dbopyme  skcreproB  MeHemkepoM — KoMIeTeHUMU. Bce  uW3MeHeHus B
HNuppacTpyKTypHOM JIUCTE TOJKHBI COTIIACOBBIBATHCS ¢ MeHeKepoM KOMIETEHIINN

B 00513aTEILHOM TIOPSIJIKE.
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Ha kaxaomM KOHKypce TEXHUYECKHH JKCIEepT JOJDKEH MPOBOAUTH YYET
AJeMEeHTOB MHMpacTpykTyphl. CHCOK HE JIOJDKEH BKIIIOYATh JIEMEHTBI, KOTOPHIC
MOMPOCHIM BKJIFOYUTH B HETO SKCHEPThl WM KOHKYPCAHTHI, a TAKXKE 3alpellieHHBIC
HJIEMEHTHI.
[To uToram copeBHOBaHUS, B CiIydyae HEOOXOAUMOCTH, TEeXHUUECKHUI KCIIEPT U
['aBHBI »KCOEPT MNOMKHBI JaTh pekoMeHaanuu OprkoMHUTETYy YeMIuoHaTa |
Menemxepy kommnereHuu o0 u3meHeHusix B ladpactpykrypHoMm nucre.
8.2. MATEPUAJIbIL, OBOPYJAOBAHUE U UHCTPYMEHTHI B
NHCTPYMEHTAJIBHOM SIIUKE (TYJIBOKC, TOOLBOX)
HyneBoii Tynboxec.
8.3. MATEPUAJIBI U OBOPYJOBAHUE, 3AIIPEHIEHHBIE HA
IMJIOIIAJIKE
YyacTHUK  KOHKypca  JIOJDKEH  HUMETh  npu  cede  HUHCTPYMEHTHI,
CIEUAIM3UPOBAHHOE 000PY/IOBAHUE U HEOOXOIUMbIE EMY MaTepHUaslbl, OXBAaUCHHBIC
NudpacTpyKTypHBIM JIUCTOM.
3anpenieHbl K UCIOIb30BaHUIO HA TUIOMIAIKE:
e DIeKTpoHHBIE Hocutenu uHbopmaruu (GdIaen-HaKoNMUTeNlb, BHEIIHUN
JKECTKHMM JUCK U T.II.)

o Tenedonnl, cMapTPoHBI, TMJIAHIIETH, «YMHBIC» 4Yachl M TOJOOHBIE
ycTpoiicTBa. Bo Bpemsi BBINOJHEHUSI KOHKYPCHOTO 3aJlaHUsl JIOJKHBI
HaXOJUThCS B KOMHATE YYaCTHUKOB.

8.4. IPEJJIATAEMASI CXEMA KOHKYPCHOM IIJIOIIA KA

Cxema KOHKYPCHOM IUIOMIAAKH — IUTaH 3aCTPOMKH (cym. urttocmpayuio).
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ILnan 3acrpoiikn komnerenuuun WorldSkills Russia
«MH/KeHepHsI KOCMHYECKHX CHCTeM» JUIsI BO3pacTHOi Kareropun 16-20 jer
[
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9. OCOBBIE ITPABWIA IJISI YEMIIMOHATOB BY3.

KOM&HI{HBII?I KOHKYPC — 2 4eJ0BEKa B KOMaH/JC. He 3alpeIacTCda KOHKYpCaHTaM
0I[HOI>1 KOMaH/IbI pa60TaTI> BMCCTC HaA BBIIIOJJHCHHCM BCCI'O KOHKYPCHOI'O 3aaHUA.

OO6uieHne MeX1y KOMaH/1aMi Ha KOHKYPCHOM TUIONIAJKE HE TOMyCKaeTCsl.

10. OCOBBIE TPABUJIA BOSPACTHOM I'PYIIIbI 10-16 JIET

Bpems Ha BeIMomHEHUs 3amaHus 4 daca B JeHb. KoMaHAHBIM KOHKypC — 3
yejgoBeka B kKomaHze. He 3ampemiaeTcss KOHKypcaHTaM OJHOM KOMaHJbl paboTaTh
BMECTE HaJI BBITIOJTHEHHUEM BCETO KOHKYPCHOTO 3aanus. OOIIeHe MeX Ty KOMaH/IaMH
Ha KOHKYPCHOM TIJIOIIAJKE HE JOMYCKAETCA.

[Ipu paspabotke KoukypcHoro 3amanusi u CXEeMbl OIICHKH YYUTHIBACTCS
cnenurKka U OTpPaHUYCHUS TTPUMEHSIEMON TEXHUKU O€30MaCHOCTH M OXPaHbl TPy/a
JUIS. TAaHHOM BO3pacTHOM Tpynimbl. Tak K€ y4UTHIBAIOTCS aHTPONOMETPHUYECKHUE,

NCUXO(PU3NOIOTHIECKUE M TICHXOJIOTHYECKHE OCOOCHHOCTH JaHHOM BO3PACTHOU
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rpynnbl. Tem cambiM KonkypcHoe 3amanue m Cxema OIEHKHM 3aTparuBaeT HE BCE
osioku 1 oyt WSSS.

Mopnymn Ne2, Ne8, NeQ B KOHKYpCHOM 3aJaHUM ISl 3TOW BO3PACTHOM TPYIIIIBI
MIPUMEHUTH B CIAEAYIOIIEH PEAAKIINU:

Moayas 2: Umutanuonnoe moaenuposanue KA B 11O SX Modeler.
Pac4yer 3Heprodasanca Ha 6oprty

B nanHomM Moayne ydacTHMKaM HEOOXOJUMO TIPOBECTH  YHCIIEHHOE
MOJICIUPOBAHUE KOCMHMUYECKOTO ammapara B CHEHHAIU3UPOBAHHOM MPOTPAMMHOM
o0ecCIieueHnH, OIEHUTh IUKIOrpaMMy pabOThl CIIyTHHKA Ha OpOUTE C Y4EeTOM
MOJTYYEHHBIX UCXOJIHBIX JAHHBIX.

Cynpu, coriacHO CXeMe OIIEHKH, BBITIOJHSIOT MPOBEPKY MPEIOCTABICHHBIX
MaTepuaoB.

Monayas 8: Ouenka croumocTu npoexkra. bepexinsoe npou3BoacTBO

[TapannensHo ¢ paboToi MO COOpKE, MCHBITAHUSIM ammapaTa BBIMOJHIECTCS
OLICHKAa CTOMMOCTU CO3/IaHHS HACTOSIIEr0 MHUKPOCIYTHUKA C (PYHKIIMOHAIbHBIMU
XapaKTepUCTUKAMM, aHAJIOTHYHBIMU TpeOyeMbIM B TMpoekTe. JlokyMeHTaius
oopMIIsieTCsT YYaCTHHUKAMU B TIPOIIECCE BBIMOJIHEHUS PabOThI, OT €€ KauyecTBa
3aBUCUT, TOMMET JIU CTOPOHHUI HAOIIOAATENb, 3a4eM CO3/1aH TOT WJIK MHOU JOKYMEHT
Y MIPUTOJICH JIM IS NalibHEeMei padoTel. HemanoBaxHyto posib UTpAaeT BHEPEHUE B
MPOIIECC BBIMIOJIHEHUS] PabdOThl TPHUHIMIIOB OEpPEeXIIMBOTO TMPOU3BOJICTBA, T.€.
BOBJICUCHHE YYACTHUKOB B MPOIIECC ONMTUMU3AIMU paboyero MpoCTPaHCTBA C ILIEJIbIO
MUHHUMU3AIUHU 3aTPAT U MAKCUMaJIbHON OPUEHTALINU Ha PE3yJbTaT.

Cynabu, coriacHoO cxeMme OIEHKH, KOHTPOJIUPYIOT TNIAHUPOBKY paboyero Mecra,
TO €CTh palMOHAIBHOE TMPOCTPAHCTBEHHOE pPAa3MEICHHE BCEX DJIEMEHTOB
000OpyZIOBaHUS, TEXHOJOTHYECKOM W OpPraHU3aIMOHHOW OCHACTKH, WHBEHTApA,
KOTOphle 00€CHeurBalOT HKOHOMHOE HCIIOJIb30BaHHE MaTepualia, pPecypcos,
0€30MacHOCTU TPYa.

Moayasb 9: Cobmonenne Th u OT. Opranuzanust padouero Mmecra

B xojne BhINOTHEHUS] KOHKYPCHOTO 33J[aHUs KaKJIOMY WICHY KOMaHJbI (uX 3)
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HEOOXOJMMO TaK OPraHU30BaTh pabodee MPOCTPAHCTBO, YTOOBI KOM(OPTHO OBLIO
KOKJIOMY. OTH YCJIOBHUS Tpyda AOJHKHBI MUMETh PalMOHAIbHYIO IUJIAHUPOBKY U
OecriepeOoitHOe BBIMOJIHEHHE (DYHKIUMN HHXKEHEPa-KOHCTPYKTOpPA, MpOrpaMMUCTa U
cneruanucta mo 3D.

Cyzabu, cOrjiacHO cXeM€ OIICHKHU, MPOBEPSIOT KaueCTBO BBIMOJHEHUS MOMYJIS
KOHKYpCaHTaMH, OLIEHUBAIOT MOJATOTOBKY M COCTOSIHME pabouero mMecra B Mpoliecce
paboThl, B3aUMOJICUCTBHE BHYTPH KOMAaH[bl, B3aMMOJECHCTBUE C HKCIEPTaMH,
BBITIOJIHEHHE HOPM 0€30MacHOCTH 1o paboTe ¢ o0opynoBaHueM Ha pabodeM MmecTe, a
TaK)kK€ KOMMYHUKATUBHBIE HABBIKU.

IIEPEYEHb OCHOBHBIX OITEPAIIMM KOMIIETEHIIUM  JJId
BO3PACTHOM KATEI'OPUU 10-16 JIET

Te3ucHO NepeunciiuM 3TH OTIEPALINU:

- pa3paboTKa ¥ YHCICHHOE MOJICIMPOBAHUE IIMKJIOTPAMMBI Pa0OTHl OOPTOBBIX CUCTEM
CIIyTHHUKA

- BBIOOp OOPTOBBIX MTPUOOPOB U CUCTEM

- BBIOOp LMKJIOIPaMMbl PA0OTHI PEKUMOB OPUEHTALIUU

- pacyeT sHeproOananca Ha 00pTy

- pacuer IIIoIIaau maHenei coHeunpix 6arapeint (Ch)

- pacuet TpedyemMoil EMKOCTH aKKyMyJAaTOpHBIX Oatapeii (AB)

- MPOBEPOYHBIN pacyeT sHeprodaianca Ha 00pTy

- OLICHKA CTOMMOCTH MPOEKTA.

KomnonoBka cniytHrka B 3D

- Pab6ora B CAIIP SolidWorks (mmist Bo3pactHoit rpymmbl 10-12 u 12-14 ner
nonyckaercs 3D monenupoBanue B nporpamme 3/] Komrac), 6a3oBbie ymeHus paboThl
C MIPOCTBHIMU JCTAIISIMA M COOpKaMU, MOHSATHUS IIEHTPAa MacC U MOMEHTAa WHEPIUHU U
NPUHITUIIOB JIEHCTBUHA IS WX TPHUBEACHUS K TpeOyeMbIM 3HAYCHUSM, YMCHHC
MOATOTaBJIMBATh pallMOHaNIbHBIE pacu€THbIe 3D-Moaenu u3aenuii, BiageHue o0mmuMu
MOHATUSMU 00 SPTOHOMUKE MIPU COOPKE U IKCILTyaTaI[uH U3EITHS

- YMCHHC BBIIIOJIHATD C60pO‘IHBI€ N MOHTAXHBIC YCPTCKU U Cl'IeLII/I(l)I/IKaLII/II/I;
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Pazpabotka 6oproBoro I10
- [IpoexkTrpoBaHme apXUTEKTYpbl OOPTOBOM HH(DOPMAIIMOHHON CETH
- Ha ocHoBe mabi10HOB KoJ1a, peanu3anus TpeOyeMoro (pyHKIHMOHaIa U aJrOPUTMOB
0e3 MPUBS3KK K ammapaTHOW YacTH, C WCIOJb30BAaHHWEM OTKPBITBHIX OHOIHMOTEK U
KOMIIJIATOPOB Ha Python
- pabota B cpene pa3pabotku Notepad++
- YTCHHUE NMPUHIMITHATBHBIX JIEKTPUICCKUX CXEM
- UCTIOJIH30BAHNE UHTEPIIPETUPYIOMIETO si3bIka Python
- opraHu3aiys TecTupoBanus pazpadboransoro I10.

PazpaboTka, n3rotosieHue, NpoBepka OOPTOBOI KaOeNbHOW ceTh
- maiika pa3beMOB, )KTYTOBKA MPOBOJIOB
- KoHTposs 11e10cTHOCTH TPOBOAKH
- p€3€pBUPOBAHUE JTUHUN
- KOHTPOJTb HAJIS)KHOCTH TTAKH
- KOHTPOJIb H30JISAIINHN, Macca MTPOBOJAKU
- HaJIMYMe SKPAHUPOBAHHMS

ABTOHOMHBIC HWCHBITaHUS OOPTOBBIX MPUOOPOB CHUCTEM  YIIpaBJICHHUS,
OpPUCHTAIINU U CTaOWITH3AIIH

KannOpoBka 1 rFoCTHPOBKA JATYUKOB OPUCHTAIIMH
- ucroyib30BaHue umuTaropa CoJHIIa TSl UCTIBITAHUN COJTHEYHOTO JTaTYMKa
- UCTIOJIH30BAHNE UIMHUTATOPA MATHUTHOTO TIOJIS JIJIsl MATHUTOMETPA
- ACITOJIb30BaHKE TTOBOPOTHOTO CTOJIA JUISI JATYUKA YTIIOBOM CKOPOCTH
- cTaTUCTUYECKast 00pabOTKa Pe3yIbTaTOB U3MEPEHUI
- KOHTPOJIb TIOJICH 3pSHUS IPUOOPOB;

COopka KOCMHUYECKOTO amnmapara
- YMEHHE 4YUTaTh COOPOYHBIC UYEPTEXKH, IJICKTPUUYCCKHE CXEMBI, CHeHU(UKAUU U
NIEPEYHHU DIIEMCHTOB
- COOJIO/IEHUE TTOCIIEOBATEILHOCTH COOPKU

- pa3paboTKa ¥ U3rOTOBJIEHUE CIEUATBHON OCHACTKH
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- YMEHHE TT0JIh30BATHCSA MHCTPYMEHTOM, (PUKCaTOpaMu
- KyJIbTypa MPOU3BOJICTBA
- (hakTHUECKas MPOKIaaKa KaOeIHHOU CeTH
- COOTBETCTBUE (DAKTUUECKON KOHCTpyKIMK 3D-Moaenu
- 3HAHUE TUIOB MPUMEHIEMOT0 HHCTPYMEHTA JJI BBHITOJIHEHHS TUTIOBBIX Olepaiui
- BBIMIOJIHEHUS TTPABUJT TEXHUKHU 0€30MaCHOCTH
- YMEHHUE OBICTPO U PAIlMOHAIIHO YCTPAHATh HEUCIPABHOCTU U 3aMEHSThH BBILIEAIINE
U3 CTPOs OJIOKU U PUOOPHI
- 3HaTh OOLIUE MPUHIIMIIBI U TIPaBUiIa pabOThl B YUCTHIX TOMEIIICHUSIX
Kowmmnekcubie GyHKIMOHATBHBIE HCTIbITaHUS KA
- ABTOHOMHBIE UCIIBITaHUSI TPUOOPOB B COCTABE CIIyTHUKA
- KOHTPOJIb pa0OTHI IaTYMKA OTACIICHUSI OCHOBHBIX PEKUMOB paOOThI CITyTHHUKA;
KommiekcHbie ucnbITaHusl OOPTOBBIX CUCTEM OPUEHTAIUU U CTAOMIIU3AlIUN
- Ajanranus anmnapara Ha a3pOoJAUHAMUYECKUH MTOJIBEC
- CO3JIaHU€ HEOOXOAMMOM OCHACTKH
- KOHTPOJIb PabOThI peKUMa CUCTEMbI OPUEHTAIIMHU, HEOOXOIUMOTO ISl BHITOJTHEHUS
CITYTHUKOM IIEJICBOM 3aJ1a4H;
O6cnyxuBanue KA
- BBITIOJIHEHUS TTPABUJT TEXHUKHU O€30MaCHOCTH
- YMEHHUE ObICTPO U PAIIMOHAIILHO YCTPAHATh HEUCIPABHOCTU U 3aMEHSTDH BBILIEAIINE
U3 CTpOs OJIOKU U PUOOPHI, HE TPeOYIoIIUe MOHOU pa3zdoopku KA
- 3HaTh OOITUE MPUHIIMIIBI U TIPaBUJIA PAOOTHI B YHCTHIX TTOMEIIICHUSIX
- YMETh «IpPO3BaHUBATh» M ONpAIIMBATh OCHOBHbIC Iienmu u Onoku KA uyepes

OTJIAZIOYHbIE Pa3bEMBI B COOTBETCTBUU C MHCTPYKLIUEH.
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