8. ‘XBacTOBCTBO, YBAHCTBO’

9. ‘CnemuTs, CTPEMUTHCS, UMETh

ycepaue’

10. ‘CrapatenbHO, aKKypaTHO,

PEBHOCTHO’

Mooenv omeema.

3HayeHue CJI0Ba

Ci10Ba 3 THMOJIOTHYECKOT0

IIpumep ynorpedaeHus

rHe3aa
1. ‘Ilycroit’ TOIIUN Ha romwuii xxenynox,
TOILMI KOILIEIEK
2. ‘T'ononnbli (B TOJI0IHOM HATOIIAK [IpuHMMATH JIEKAPCTBO

COCTOSIHUM)’

YTPOM HATOILAK

3. ‘CnaboCHIIbHBIN, XHIIBIH,

U3MOKIEHHBINA’

TUIEAYUIHBIN, UCTOIEHHBIN

OH 4enoBeK THIETYIIHBIH,

eMy padoTaTh He IO CUITY.

4. ‘Tsxé€noe NylMIEBHOE COCTOSIHUE,

2

TPEBOra, OIIYIICHUC ITYCTOTHI B AYLIC

TOCKa

FPYCTL—TOCKEI MCHA

cbenaet (Ilymxun)

5. ‘becnone3HOCTb, HUYTOKHOCTb,

MyCTOTa, cyera’

TIICTAa, THICTHOCTD

Tiera Bcex 3a00T

HAaCYUIHbIX

6. ‘becnionezHo, HarpacHo’

TIIETHO, BOTIIE

Bore pBanace gyima Mos

(ITymxun)

7. ‘HampacHblii, Oecrione3HbIi, TIETHBIN TmerHble ycunus

CYEeTHBIN

8. ‘XBacTOBCTBO, YBAHCTBO’ TIIECTIaBUE TiiecnaBue - mpU3HaK
TJIYTIOCTH.

9. ‘CnemuTs, CTPEMUTHCS, UMETh TITUTHCS S Tuncs e

ycepaue’ MMOHPABUTHCS, HO BCE
HanpacHo!

10. ‘CrapatenbHo, aKKypaTHO, TIIATEILHO Bce neranu TmaTeianHO

PEBHOCTHO’

IIPOPUCOBAHBI.

Kpumepuu oyenueanus.

3a KOPPEKTHOE 3aIl0JIHEHUE siueek Tadbnuibl — 1o 0,5 6armna 3a s4yeiky.

Hroro: makcumym 10 6as10B.
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18. MeToanuyecKkue PEeKOMEHAAIUN MO MPOBECACHUI0 MIKOJBHOI0 U MYHUIMUIIAJBHOIO

3TANOB BCEPOCCUIICKON OJIMMIINAABI IIKOJLHUKOB 10 TeXHOJ0ruM B 2022/23 yyeOHOM roay

COJIEPKAHUE
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4. HeobxomuMoe MaTeprualIbHO-TEXHUIECKOE 00ECTIeYCHHE /TSI BRITIOTHEHUS OJTMMITHAIHBIX
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5. IlepeveHb CIpaBOYHBIX MaTEPUAJIOB, CPEJCTB CBSI3U U AJICKTPOHHO-BBIYUCIUTEILHON TEXHUKH,
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YTBepKAeHbl HAa 3aceJaHMH UEHTPAJIbHON IPeAMETHO-METOAUYECCKOH KOMHMCCHHU

BCEPOCCUICKOI 0JIMMIIMAABI IIKOJLHUKOB 10 TexHosoruu 15.06.2022 r. (ITporokou Ne 2).

Beenenue

Hacrtodmmue pexkomeHzanuum IO  OpraHM3allMM M IPOBEJCHUI0  ILIKOJIBHOIO U
MYHUIIMIIAJILHOTO 3TAlOB BCEPOCCHMCKONW OMUMMHNAAbI LIKOJIBHUKOB (Jajee — OJIMMIIMAja) IO
TEXHOJIOTUM COCTaBJIEHbl B COOTBETCTBUU C [lopsiakoM mMpoBeneHUs BCEPOCCHICKOM ONMMITHAIBI
IIKOJIbHUKOB, YTBEPKIECHHBIM IpHKkazoM Munucrepcra npocsemienus PO ot 27 Hos0ps 2020 r.
Ne 678 «O06 yrBepxaenuu [lopsiaka mpoBeaeHUS BCEPOCCUICKON OJIMMITAABI IIIKOJILHUKOB.

Onumnuana mo TEXHOJIOTUU MPOBOAUTCS B IENIAX BBISBICHUS U Pa3BUTHS Y 00y4aromuxcs
TBOPUYECKUX CIIOCOOHOCTEW M MHTEepeca K Hay4HOW (HAy4HO-HCCIIEJOBATEIbCKOMN) NEATEIbHOCTH,
IIpOIaraH/ibl HAy4YHbIX 3HAaHUH.

3aia4u ONMMIIMA/IBI:

— BBIABIICHHE, OICHUBAHHE W TPOJBIKEHHE OOydYarOMmMXCs, O0OJaNarolMUX BBICOKON
MOTHUBAallMEH M CHOCOOHOCTSIMH B cdepe MaTepuanibHOIO M COLMAIBHOIO KOHCTPYHMPOBAHUS,
BKIIIOUasi MH)XEHEPHO-TeXHoNornueckoe Hanpasienue u UKT;

— OLICHMBaHME KOMIIETEHTHOCTH  OOY4YalOIIMXCS B  IPAKTUYECKOM, MPOEKTHOM U
HCCJIEIOBATEILCKOM 1eATEIbHOCTSX.

Onumnuanga npoBoaUTCS Ha Tepputopun Poccuiickoit @eneparui.

PabounM sS36IKOM TTPOBEACHUS OJMMITUAIBI SIBIISICTCSI PYCCKUH SI3BIK.

Yyactue B ONMMIIMAAE WHIUBUAYalIbHOE, OJUMIHAAHBIE 33JaHUSI  BBIIOJHAIOTCA
YYaCTHUKOM CaMOCTOSITEIIbHO, 6€3 MOMOIIY OCTOPOHHUX JIULI.

CpokH OKOHYAHHS ATANOB OJUMIIMAIBI: IIKOJBHOI'O 3Tana OJMMIIMAABI — He Mmo3aHee |
HOSIOpS; MyHHULIMIIAIBHOTO ATara OJIMMIIHAJIbI — HE Mo3/JHee 25 nexadps.

[IIxonbHBIN ATAll OMUMIHAABI POBOAUTCS 1O 33JJaHUSM, pa3paboTaHHBIM i S-11 kiaccoB
C y4eToM BBIOpaHHOTO MPO(MWIsl, MyHUIMNAIBHBIH — Ans 7-11 KjJaccoB ¢ y4yeToM BBIOpPaHHOIO
npopwis. YYacTHUK KaXJIOro JTarna OJMMIIMAAbl  BBINOJHSET OJMMIIMAJHbBIE 3aJaHus,
pa3paboTaHHbIE AJIs KJlacca, IPOrpaMMy KOTOPOTrO OH OCBAaUBAET, UJIH JIJIsl O0Jiee CTapLINX KJIACCOB.
B cnyuae npoxoaeHHs y4aCTHUKOB, BBITIOJHUBIINX 3aJaHUs, pa3padoTaHHbIe it 0oJiee CTapLInX
KJIaCCOB II0 OTHOUIEHMIO K TEM, IPOrpaMMbl KOTOPBIX OHM OCBauBaIOT, Ha CIEAYIOIIMN 3Tan
ONUMIIMAJIbI, YKa3aHHbIE YYaCTHUKA M Ha CIEAYIOUIMX JTanax OJUMIIMAIbl BBIMNOJIHSIOT
OJIMMITMAJHBIE 3aJaHUsl, pa3paboTaHHbIE Ul Kiacca, KOTOPBIM OHHM BBIOpaIM Ha MpPEIbIAyIIEM
JTare OJIMMITUAJbI, WK O0Jee CTapIIuX KJIacCoB.

Metoaudeckiue pEKOMEHJALMU BKIIOYAKOT: METOJUYECKHE IOAXOAbl K COCTABIICHHUIO

OJUMIIMAJHBIX 3aJaHMi IIKOJIBHOIO H MYHUIIUITIAJIBHOT'O 3TAallOB  OJIUMIIMAAbI; TTPUHIIHUIIBLI
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(GbOpMUPOBAHUS KOMILJIEKTOB OJUMIIHMAJHBIX 3a/laHuii; HE0OXOJUMOE MaTepUAIbHO-TEXHUYECKOE
oOecrieyeHre Il BBIMOJIHEHUS OJHMMITMAJHBIX 33JaHUH; TIepeYeHb CIPABOYHBIX MAaTEPUAIOB,
CPEICTB CBS3M U DJIEKTPOHHO-BBIYMCIUTEIBHON TEXHHKH, Pa3pEIICHHBIX K HCIOJIB30BAHHIO BO
BpEeMs IPOBEICHUS OJUMITUA/IBI; KPUTEPUU U METOJUKY OI[CHUBAHUS BBITIOTHEHHBIX OJMMITHATHBIX
3a1aHUM.

JlonoTHUTEIbHYI0 HH()OPMAIHIO 110 MPEICTABICHHBIM METOJINYECKUM MaTepHajaM MOYKHO
MOJIYYUTh O 3JEKTPOHHOU moute, oopartuBmuck no aapecy: cpmkTECHNOLOGY @yandex.ru
B IICHTPAIBHYIO MPEIMETHO-METOMUYECKYI0 KOMUCCHIO BCEPOCCHICKOM OJMMMITHA/IBI IIKOJbHUKOB

1O TCXHOJIOI'HNH.

1. lIpuHuunbl GOopMUPOBAHMS KOMILJIEKTOB OJJUMIIMAJHBIX 3aaHUH U MeTOAUYeCKHe
MOAXO0/JbI K COCTABJICHUIO 32JaHUI IIKOJbHOI0 3TaNa 0JIMMIIHAABI

1.1. [IpyHIUNBI (POPMUPOBAHUS KOMILIEKTOB OJIUMIINAHBIX 3aJaHU I

Onumnuanga mMpoBOIUTCS MO YeThipeM NpopuisiMm — «TeXHHUKa, TEXHOJIOTHH U TEXHUYECKOe
TBOpuecTBO», «KynbTypa noma, nuzailH U TexHosorum», «Pobotorexnukay, «MHpopmarmonHas
0e30MacHOCTh.

B KOMIIJIEKT OJMMIIMAAHBIX 3aJaHUi TEOPETHYECKOIo Typa OJUMIHUAAbl IO KaKJI0H
BO3pAacTHOM TpyIe (Kj1accy) BXOAAT:

— OJaHK 3a0aHMUIL;
— OJIaHK OTBETOB;
— KpUTEpHH U METOJMKA OILICHUBAHUSI BHITTOIHEHHBIX OJMMITHAIHBIX 3aJaHU.

B koMmiiekT onuMMnuagHBIX 3aJaHUN TPAKTUYECKOTO Typa OJUMIIMAILI IO KaXIou
BO3PAacTHOM TpyIe (K1accy) BXOJAT:

— OJIaHK 331aHU C KPUTEPUSIMU OLIEHKH;
— KPHUTEPHUH U METOMKA OIEHUBAHMS BHITIOJTHEHHBIX OJIMMITHAIHBIX 3aJaHUH.

[Ipn cocraBieHnn 3agaHuii, OJAHKOB OTBETOB, KPUTEPUEB U METOAMKH OLIEHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAIHBIX 3aJlaHui HEOOXOAMMO COON0aTh €IUHBIA CTHIIb O(OpPMIICHUS.
PexoMenayembie TeXHHUECKHE TapaMeTpbl 0pOpMIIEHHS MaTEPHUATIOB:

— pa3mep Oymaru (popmar nucta) — A4;

— pa3Mep NoJjel CTpaHuil: mpaBoe — 1 cM, BEpXHEE U HUXKHEE — 2 MM, JIEBOE — 3 CM;
— pa3Mep KOJIOHTHUTYJOB — 1,25 cwM;

— OTCTYM MepBoM cTpoku ad3amna — 1,25 cMm;

— pa3mep MEKCTPOYHOro MHTepBaia — 1,5;

— pa3mep mpudra — Keriap He MeHee 12;
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— tun mpudTta — Times New Roman;

— BBIPaBHHMBaHHE — M0 HIUPUHE;

— HyMepalus CTpPaHHIl: CTPAHUIbI JOJDKHBI ObITh MPOHYMEPOBAaHBI apaOCKUMU LHU(paMu B
[EHTpe HIDKHEH dYacTh nucta 0e3 TOYKH C COOJIOJEHHEM CKBO3HOM HyMmepaluud KO BCEMY
JIOKYMEHTY;

— TUTYJBHBIA JUCT JTOJDKEH OBITh BKIIOYEH B OOIIYI0 HyMEpalUIO0 CTpaHMIl OJIaHKa OTBETOB,
HOMEp CTPAHUIIbl HA TUTYJIBHOM JINCTE HE CTABUTCS;

— PHUCYHKU U M300pakeHHUs JOJKHBI OBITH XOPOIIIEro pa3pelieHus (KayecTBa) U B I[BETE, €CIIU
JTAHHOE YCIIOBHE SIBJISIETCS IPUHIUIUATBHBIM U HEOOXOIUMBIM JUISI BBHITIOJTHEHUS 3a/1aHUi;

— TabJMLbl U CXEMbI JIOJDKHBI OBITh YETKO O0O3HAYEHBI, CIPYNIHUPOBAHBI U PAUOHAIBHO
pa3MelIeHbl OTHOCUTENBHO I1apaMeTPOB CTPAHUIIBL.

brnanku 0TBETOB HE JOJKHBI COAECPKATh CBEIACHHI, KOTOPhIE MOTYT PACKPBITh COJIEPIKaHUE
3aJlaHni.

[Tpu pa3paboTke OTaHKOB OTBETOB HEOOXOAMMO YUUTHIBATH CIIEAYIOIIEE:

— MepBBIHA JUCT OJaHKAa OTBETOB — TUTYJbHBIA. Ha TUTYIBHOM JIMCTE MOJKHA COJEPIKATHCA
cienyronas nHGOpMAIHs: yKa3aHUe dTana OJMUMIUANbl (IIKOJIbHBIN, MyHUIIUIAIBHBIN); TEKYIIUH
y4eOHBIA TOM; TOJIe, OTBEJACHHOE MO KOJ/MU(P yJ4aCTHUKA; CTPOKH JUIsl 3aIOJTHCHUS JTaHHBIX
yuactHukoM (D.1.0., knacc, nmoiHoe HaMMEHOBaHUE 00pa30BaTEIbLHON OpraHU3aIHH );

— BTOPOW M MOCJEIYIOIIUE JIMCTHI COAEpXKAT MOJe, OTBEJACHHOE MOJ KoJ/mmdp ydacTHHKA,
yKazaHWe HOMepa 3aJlaHusl; MOoJe IS BHIMOJHEHHsS 3aJlaHUsl YYaCTHUKOM (pa3iMHOBAHHBIN JIHCT,
TabauIa, cXeMa, pUCYHOK, U T.J.); MAaKCUMAJIbHBIA 0aul, KOTOPBIM MOXKET MOIYYUTh YYaCTHUK 32
€ro BBINIOJHEHHE; MOJIe JJI BBICTABICHUS (aKkTU4YEeCKH HaOpaHHBIX OAJUIOB; IMOJ€ JJs MOJINUCU
YWIEHOB KIOPH.

OnumnuaaHble 33aHNs TEOPETUUECKOTO Typa OJIMMITHA/IbI COCTOST U3 ABYX YacTel:

a) mepBas yacTb — OOIlasi, I71€ YYaCTHUKU BBIIOJHIIOT TEOPETUUYECKUE 3a/aHusl B (opme
MMCbMEHHOTO OTBETa Ha BOMPOCHI, OJMHAKOBBIE I Bcex mpoduuieii (coctaBisieT 25% ot 001iero
KOJIMYECTBA BOTIPOCOB);

0) BTOpas 4acTh — ClELUalIbHAas, I7ie YIaCTHHUKU OTBEYAIOT HAa TEOPETUYECKHE BOIPOCHI U
BBIMOJIHSAIOT TBOPYECKOE 3aJaHHE COOTBEeTCTByoIero npodpmis «TexHuka, TEXHOJIOTHH U
TeXHUUYecKoe TBopuecTBO», «KynbTypa poma, nuzailH U TexHojorum», «PoOOTOTEXHHKaY,
«MHdopmarrionHas 6e30MacHOCTb.

[Ipu cocTaBieHUM ONMMITMATHBIX 3aJaHU HEOOXOJMMO YYHTHIBATH PEANbHBI YPOBEHb
3HaHUH HCOBITYEMBIX, I[IO3TOMY MYHHULIMNAIBHBIM MPEAMETHO-METOJMUYECKUM KOMHUCCHSIM

HeO6X0,ZII/IMO MOATOTOBHUTH 3aAaHUA OTACIIBHO IJIA YHAaCTHUKOB BO3PACTHBIX TPEX I'PYIIII.
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ITpu popMupoBaHUM NaKeTa 3aJaHU HEOOXOIUMO YUUTHIBATh PaHee U3yYEHHBIH MaTepHai
o0ydJaromuMuCsl COrjlacHO (erepanbHBIM TOCYJAapCTBEHHBIM 00pa3oBaTeNbHBIM CTaHIApTaM
HAYaJIbHOT0, OCHOBHOT'O OOIIIEro U CpeHero oouiero oopa3zoBaHuil, MPUMEPHBIX 00pPa30BaTEIbHBIX
IporpaMM, HpPHUMEPHBIX @IporpaMM IpeaMeTHol obmactu  «TexHonmorus»,  y4UTHIBAaTh
pEerHOHANIbHbIE 0COOCHHOCTH M PEATM30BhIBATh MIPUHIIUI PABHBIX U JOCTYITHBIX YCIOBUH.

1.2. Meroanyeckue MOAXOAbI K COCTABJEHHI0 3aJaHUH TeOPEeTHYECKOr0 Typa
IIKOJbHOI'0 3TANA OJTUMITHAAbI

3aaHusl TEOPETUUECKOI0 Typa OJIMMIIHA/Ibl COCTOAT U3 HECKOJIBKUX YaCTEU:

a) mepBasi yacTb — OOIIasi, I/ YYaCTHUKU BBIIOJHSIOT TEOPETUYECKHE 3ahaHus B (opme
MUCHbMEHHOTO OTBETA Ha BOMPOCHI, OJJUHAKOBBIE I BCEX MPOUIIECH;

0) BTOpast 4acTh — CIElUalIbHAsA, II€ YYACTHUKH OTBEYAIOT HAa TEOPETUYECKHE BOMPOCHI U
BBITIOJIHSIOT TEOPETHUYECKUE 3aJaHHUs COOTBETCTBYIOHIEro mnpodmist: «TexHuKa, TEXHOJIOTHH M
TEXHUYECKOe TBOpUecTBO», «KynpTypa poma, au3ailH u TexHoigoruw», «PoboToTexHUKay,
«MudopmarrionHas 6e30MacHOCTb.

B) TPEThs YacTh (TBOPUYECKOE 3a/IaHUE), 3AKIIOYAIOIIEECs B MOCIIEI0BATEIILHOM BBIMOJTHEHUN
Kelic-3ajaHus 0 BEIOpAaHHOMY NMPOQUIIIO.

PexkoMeHnayercs BKIIIOYaTh B OJMMIIMAHBIM BapUaHT 3adaHUs TPEX TUIIOB:

— 3aJaHus, BBIABISIOIINE 3HAHUSI YYaCTHUKOB OJIMMITUA/IBI 10 TEXHOJIOTHH;

— MEXIIPEAMETHbIE 3a/aHMs], IMOKa3bIBAIOLIME CBS3b TEXHOJOTUU C JIPYrUMHU MpeIMETaMU
LIKOJIBHOT'O Kypca COOTBETCTBYIOLIETO KJIACCa;

— TBOPYECKHE METAIIPEIMETHBIE 3aJjaHMsl, BBIBILSIIOIIME 3HAYMMbIE YHUBEPCAIBHBIE M
npodeccuoHanbHble KOMIETEHIIMH YYAaCTHUKOB U YMEHHE MX NPUMEHATh B YCIOBUSX CHUCTEMHO-
JIeATEIbHOCTHOTO MOJIX0/1a K PELICHUIO 3a/1a4 PEAIbBHOTO MHPA.

3aaHus TEOPETUYECKOTO Typa MOTYT BKIIFOUATh:

— BOINIPOCHl THUIA «BEPHO/HEBEPHO»: YYAaCTHHUK JIOJDKEH OLIGHUTh CIIPaBEJIMBOCTD
IIPUBENEHHOTO BBICKA3bIBaHMS;

— BOIIPOCHI C BBIOOPOM OJIHOTO BapHUaHTa M3 HECKOJBKUX MPEATIOKEHHBIX: B KQKIOM BOIIPOCE
u3 4-5 BapMaHTOB OTBETA HYKHO BHIOpATh €JMHCTBEHHO BEpHBIN (MM Hanbosiee MOIHbII) OTBET;

— BOINpPOCHI C BBIOOPOM BCEX BEPHBIX OTBETOB W3 MPEAJIOKEHHBIX BapHUAHTOB: YYAaCTHUK
nojy4aer 0ajuibl, €ClI BBIOpal Bce BEpHbIE OTBETHI M HE BBIOPAJ HU OJJHOTO JIUIIHETO;

— BOIIPOCHI C OTKPBITBIM OTBETOM: YYAaCTHHK JIOJKEH NPUBECTH OTBET HA BONPOC WM 3a1ady
0e3 00BSCHEHUS U PEeIICHUS;

— 3a7aHus 06e3 TOTOBOTO OTBETA MJIM 3aJlaHHE OTKPBITOM ()OPMBI: YJACTHUK BIHCHIBAET OTBET

CaMOCTOSITEIBHO B OTBEAEHHOE JIs1 ATOTO MECTO,
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— 3a/JaHus Ha YCTAHOBJIEHHE COOTBETCTBHUS: OJJIEMEHTHl OJIHOTO MHOXeCTBa Tpelyercs
MOCTaBUTh B COOTBETCTBUE AJIEMEHTaM JIPYTrOro MHOXKECTBA;
— 3a/JaHus HAa YCTaHOBJIGHHWE MPaBWJIBHOM IOCIIEOBATEILHOCTU: YYAaCTHHK JOJIKEH
YCTaHOBUTH IIPaBUIIbHYIO IIOCIE0BATENBHOCTD IEUCTBUH, IAaroB, ONepauui u ap.;
— BOIPOCHI, TpeOYIOIIKEe PELICHUS, IOTUYECKOTO MBIIICHUS! M TBOPUYECKOTO MOIX0/1a;
— TBOpYECKOE 3a/laHue, MO3BOJISIOLIEE MPOJIEMOHCTPUPOBATH YPOBEHb WX KPEaTUBHOCTH B
cdepe TeXHOJOTUH U TU3aiHa.
3amaHust TOJDKHBI OBITH COCTaBJICHBI KOPPEKTHO (HE JOMYCKaTh PA3IMYHBIX TPAKTOBOK U
UMETh JIOTHYECKH HEMpPOTUBOPEUMBOE DEIICHUE), XapaKTepU30BaTbCd HOBU3HOW U TBOPUECKOMN
HAIpPaBIEHHOCTBIO, COYETaTh 3aJaHUsl PAa3HOro YpOBHS cioxHOCTU. [lpumepsl 3amanHuit
TEOPETUYECKOI0 Typa npeacTasieHbl B [Ipunoxenun 2.
Teopernueckuii Typ HUIKOJIBHOIO 3Taa OJIMMIIMAIbI IO TEXHOJIOIMH MOKET OBbITh MPOBEJIEH
B JMCTAaHIIMOHHON (OpME C HCIOIb30BAHHEM JJIEKTPOHHBIX CPEICTB TOJBKO IMPHU BBITOIHEHUU
3aJaHUl TepBOi M BTOpOM wyacteil. s sToro TpeOyeTcss COOTBETCTBYIOIIEE MPOTrpaMMHOE
obecrieyeHre W cTporas ¢opMmanu3anus 3aJaHuil C BO3MOXXHOCTBIO OJHO3HAYHOTO OTBETa, Ha
COITOCTaBJICHHE M BEIOOPOM BapHAHTOB OTBETA M3 CIIMCKA MPEIJIOKEHHBIX.
MuHuMaIbHBIA YPOBEHb TPEOOBAHMI K 32IaHUSIM TEOPeTHYECKOro Typa
B TteopernueckoM Type MIKOJBHOIO 3JTana OJUMIHAIL MPEIMETHO-METOANYECKUM
KOMHUCCHSIM HEO00XOAMMO pa3paboTaTh 3aJaHUs, COCTOSILME U3 BONPOCOB M KEHC 3aJaHUH,
cormacHo Tabmuite 1 MpUBEACHHOW HMKE, PACKPBIBAIONIMX 00s3aTelbHOE 0a30BOC COJEpIKaHUE
o0Opa3oBaTenbHON 00macTd U TpeOOBaHUS K YPOBHIO MOJTOTOBKH BBITYCKHUKOB OCHOBHOW U
cpenHel mKombl o TexHonoruu (cm. [Ipunoxenne 1). YpoBeHb CI0KHOCTH 3a/1aHUi JOKEH OBITh
orpeziesieH TakuM o0pa3oM, YTOOBI, Ha UX PEIIEHNE YYACTHUK CMOT 3aTPAaTUTh B OOIIEH CI0KHOCTH
He Oonee 90 MUHYT.
3aaHus TEOPETHYECKOr0 Typa HIKOJBHOTO ATama OJIMMIIMAILI MOTYT OBITh pa3paOOoTaHBI
KaK OTJENbHO ISl KaXAO0ro Kiacca (mapajuienu), Tak U Ui BO3PACTHBIX TPYMH, 00BhEIUHSIOMNUX
HECKOJIBKO KJIaCCOB (TIapaJijiesieil), Harpumep:
a) mepBas Bo3pacTHas Tpymnma — oOydwaromuecs 5-6 KiaccoB 0011e00pa3oBaTEIbHBIX
OpraHu3aLN;
0) BTOpas Bo3pacTHas rpynma — oOywaromuecss 7-8 KJaccoB 00I1e00pa30BaTeNbHBIX
OpraHu3alui;
B) TpeThs BO3pacTHas Tpynma — oOydaromiuecs 9 KiaccoB 0011e00pa3oBaTEIbHBIX
OpraHU3aIMi;
r) 4eTBEépTas Bo3pacTHas rpymnmna — oOywatomuecss 10-11 xmaccoB o0meoOpa3oBaTeabHBIX

OpraHu3alum.
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Tabnuua 1.

Konuuecmeso 6annos
Kon-60 3a0anuii
Keiic
Oman Knacce Teopemuueckue
Ketic 3a0amnue
Bcezo | Obwue | Cneyuanvhule 3a0aHus
3a0anue
5-6 15 5 9 1 14 6
7-8 20 5 14 1 19 6
[ITkoabHBIH
9 21 5 15 1 20 5
10-11 21 5 15 1 20 5

K onmumnuagHbIM 3a1aHUSM IPEIBSIBISIIOTCS CIEAYIONINE 00IIre TpeOOBaHUS:

— COOTBETCTBHE YPOBHS CIIOKHOCTH 3aJaHUH 3asBJICHHONW BO3PACTHOM IpyIIIE;

— TEMAaTU4eCKOe pasHOOOpa3ue 3aJaHUi;

— KOPPEKTHOCTh (hOPMYIUPOBOK 3aJaHHIA;

— YyKa3aHMe MaKCHUMaJbHOIO 0ajia 3a KakJ0e 3a1aHue U 3a Typ B LIEJIOM;

— COOTBETCTBHUE 3aJJaHUI KPUTEPHUSIM U METOJIMKE OLICHUBaHUS;

— HQJIA4YMWe 33JIaHUN, BBIABILIIOIIMX CKIIOHHOCTh K HAYYHOU JIE€ATEIbHOCTH U BBICOKUHI YPOBEHb
MHTEJJIEKTYaJIbHOIO Pa3BUTHS YYaCTHUKOB;

— HQJIA4YWE 3aJaHUM, BBIABIAIOIIMX CKIOHHOCTh K IIOJYYEHHMIO CIEHHMAIBHOCTH, UL
HOCTYIUIGHHUsT Ha KOTOpPYIO(-ble) MOTYT OBITh IOTEHIHMAIBHO BOCTPEOOBAaHBI PE3YNIbTAThI
OJIUMITHA/IBL;

— HEIOIYCTMMO HAJIMYue 3aJaHUl, IPOTUBOPEUYALIUX IPABOBBIM, STUYECKUM, ICTETUYECKUM,
PEIUTHO3HBIM HOPMaM, JEMOHCTPUPYIOIIHUX aMOPAJIbHBIE, IIPOTUBOIIPABHBIE MOJEIN MOBEACHUS U
T.IL;

— HEJONYCTHMMO HaJIMYMe 3a/laHui, MpeACTaBICHHBIX B HEU3MEHHOM BHJE, NYyOIUPYIOLINX
3a/laHus IPOLUIBIX JIET, B TOM YMCJIE /ISl IPYroro ypoBHs 00pa3oBaHUs.

IIpu pa3zpa®oTke KpUTEPUEB M METOAMKH BBINOJHEHHBIX OJIMMITMAJHBIX 3aJaHUH Ba)KHO
PYKOBOJICTBOBAThCS CIEIyIOIMMHI TPeOOBAHUSAMHU:

— TOJHOTa (JocTaTOYHas JAeTalu3alusl) ONUCAHWUSA KPUTEPUEB U METOJUKU OIICHWBAHUS

BBINOJIHEHHBIX OJIUMITMAHBIX 3aJJaHUH 1 HAUMCIICHUs OaJUIOB;

— IMOHATHOCTb, MOJHOLICHHOCTL U OJJHO3HAYHOCTh NNPUBCACHHBIX NHAUKATOPOB OLICHUBAHU.
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1.3. Meroanyeckne TMOAXOAbI K COCTABJCHHIO 3aJaHUH NPAKTHYECKOIo Typa
IIKOJIBHOT'0 3TANA OJTUMITHAIbI
3agaHus NMPaKTHYECKOr0 Typa OJMMIIHAbI A0JKHbI AaTh BO3MOKHOCTh BBIIBUTH U
OLICHHUTh:
— YPOBEHb IOJTrOTOBJIEHHOCTU YYaCTHHUKOB OJMMIIMAAbI B BBINOJHEHUHM TEXHOJOTHYECKUX
OTepanuri Mo U3TOTOBJICHUIO 00BEKTA TPY/Ia WU U3/ICIHS;
— YpOBEHb IOJTrOTOBJICHHOCTH YYaCTHHUKOB OJMMIIMAJbI B BBIIOJHEHUH MPUEMOB pabOThl Ha
CHEeNHUATU3UPOBAHHOM 000PY/I0OBAHUU M UHCTPYMEHTAMH;
— YpPOBEHb IOJATrOTOBJICHHOCTH YYaCTHUKOB OJIMMIIMAAbI 10 COOJIOACHUIO TpeOOBaHUl
TEXHUKU OE€30MTaCHOCTH U OXpaHbl TPY/a.
— YpOBEHb pPa3BUTUS TEXHOJIOIMYECKOW KYJIbTYPbl U TEXHOJOTMYECKOW IOATOTOBKH
YYaCTHUKA;
— HaBbIKU I'pa)UyeCcKOi rPaMOTHOCTH YYaCTHHKA;
— CHOCOOHOCTh yYalllMXCsl MOHATh YCJIOBME 33/a4M, M0J00paTh HEOOXOAUMBIEC NATUUKU JUIS
MOOMIJIBHOTO POOOTA UITH AIEKTPOHHOTO YCTPOIMCTBA U IIOCTPOUTH AITOPUTM YIIPABJICHHUS.
YpoBeHb CIOXHOCTH 3aJaHUil JTOJDKEH ObITh ONpelesieH TakuM o0pa3oM, 4ToObl, Ha HX
BBIIIOJIHEHNE YYACTHHK LIKOJIBHOTO 3TaIla CMOT 3aTPaTUTh B 001Ie cioxHOCTH He 6osee 90 MUHYT.
MuHuMAaIbHBIH YPOBEHb TPeOOBAHMII K 32/IaHUSAM NPAKTHYECKOI0 Typa
Jlyig npoBeieHNs IPAKTUYECKOT0 Typa IPeIMETHO-METOINYECKUM KOMUCCUSIM HE00X0IMMO
pa3zpaboTaTh NpPAKTHUUECKHUE 3a/laHusl 0 BUJAM TEXHOJOTHH 00pabOTKH MaTepHalloB MOIYJISAM
IIKOJBHOM MporpaMMbl, COTrJacHO npuBeneHHOW Hike Tabmuue 2. B 2022-2023 yyeOHOM ropay
IIPAKTUYECKUN Typ O npogunio « Ungpopmayuonnan 6€30nacHocms) ne npedycmompeH.
Tabnuua 2.
PexomeHn10BaHHbIe BH/IbI IPAKTHYECKUX PadoT 1Jis1 odyuyarommxcs 5-11 kiaaccos

HIKOJBbHOI'0O 3Tana OJJUMMIIHAJAbI IO TEXHOJIOI'MH

Knacc
Buo npaxmuxu
5 6 7 8 9 10-11
Obuue npakmuueckue padomul

3D-MonenupoBaHue U rnevaTh + + + + + +
[IpakTrka o paboTe Ha Ja3epHO-

+ + + +
TPaBUPOBAILHOM CTAHKE
[TpoMbIieHHBIN AU3aitH + + +

Ilpogpune «Texnuxa, mexnonozuu u mexuHuuecKkoe meopuecmeo)

[IpakTuka o pydHoit 1epeBooOpadoTKe + + + + + +

689




Knacc

Buo npaxmuxu

5 6 7 8 9 10-11

IIpakTHKa 110 MEXaHUYECKON

+ + + +
nepeBooOpaboTke
[TpakTHKa Mo py4HOI MeTaI000paboTKE + + + + +
IIpakTHKa 110 MEXaHUYECKON

+ + +

MeTauI000padoTKe
DNeKTpopauOTEXHUKA + + +

Ipogpune «Kynomypa ooma, ouzaiin u mexnoaozuu» *

Pyunas o6paboTka mBeitHOro U3AEIHs
+ +
WY y371a

OO0paboTka NIBEHHOTO U3/ICTUS WIN y3J1a

Ha [IBEIHO-BBIIIMBAIHLHOM 000PY/I0BAaHUH

Mexanundeckas 00paboTKa NIBEHHOTO

HU3JCIINA UK y3J1a

MoaenvupoBaHH€e MBEHHBIX U3EIIHNA + + + +

MonenrpoBaHue MBEHHBIX U3CTHH C

HCIIOJIb30BAHUEM rpa(bnqecm/IX PEAAKTOPOB

Ilpogpune «Pobomomexnuxka»

Kommexkcuoe MPAKTUYCCKOC 3aJlaHNUC JI
BBITIOJTHCHHA OYHO WJIM B CUMYJIATOPAX + + + + + +

TRIK Studio u Tinkercad.

* mpaxktuueckuit Typ s 7-11 kimaccoB cocToMT MX ABYX yactei: OOpaboTka HIBEHHOro

HU3JCIIHA UJIN y3J1a U MOI[eJ'II/IpOBaHI/Ie IIBEMHBIX U3ACIHI.

PekoMenganuu no pazpaboTke MPaKTUUYECKOTO Typa U MPUMEpPHbIE KPUTEPUH OLIEHUBAHUS

cmotpi B [Ipunoxenusx 3 u 4.
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2. lpuHuunbl (POPMUPOBAHNUS KOMILIEKTOB OJTUMIIHATHBIX 3aJaHUIl U MeTOAUYECKHUe
MOAXO0bI K COCTABJIEHUIO 3aJaHWIi MYHHITHIIAIHLHOTO 3TANA OJTUMIIHA/bI

OcHOBHBIE  NPUHIUIBI  (OPMHUPOBAHHMS  KOMIUICKTOB  OJMMIIMAIHBIX  3aJaHUA U
METOJUYECKHE TIMOAXOABl K COCTaBICHHUIO 3aJaHWii MYHHUIIMIAIGHOTO J3Tana OJUMITHAJIBI
COOTBETCTBYIOT QHAJIOTUYHBIM MPHUHIMIIAM ¥ TOAXOAAaM IIKOJIBHOTO dTamna, MPUBEAEHHBIM B 1. 1.
IIPH 3TOM CJICYET YYUTHIBATh PSJI OTIHYUM.

B TeopernyeckoM Type MyHHUIMIIAIBHOIO 3Tala OJUMITHAIBI MPEAMETHO-METOINICCKHM
KOMHUCCHSIM HEOOXOAMMO pa3paboTaTh 3aJaHHsI, COCTOSIINE U3 BOIPOCOB U TBOPUYECKOTO 3a/IaHUs,
CoryacHo Ta0uyumile 3 MPUBEACHHON HIDKE, PACKPHIBAIONINX TPEOOBAHMS K PE3yJIbTaTaM OCBOCHHS
OCHOBHOI 00pa30BaTeIILHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O M CPEIHEro O0IIero o0pa3oBaHus,
IUTAHUPYEMbIC pEe3yJIbTaThl M IMPUMEPHOE CcojepkaHue ydeOHoro mpeamera «TexHOIOTHS
npeIcTaBICHHBIE B [[pUMEpHBIX OCHOBHBIX 00Pa30BaTEIbHBIX MPOTPAMMaX OCHOBHOTO M CPEIIHETO
obmiero oO6pazoBaHus, MPU TOM YPOBEHb UX CIIOKHOCTH JIOJIKCH OBITH OMpEJeNIeH TAKUM 00pa3oMm,
4TOOBI, Ha X PEIICHHE YYaCTHUK CMOT 3aTPAaTUTh B OOIICH ClI0KHOCTH He Ooiiee 90 MUHYT.

Tabnuya 3
PexoMeH10BaHHOE KOJIMYECTBO BOMPOCOB B 3aJaHUSIX TEOPETHYECKOI0 Typa

AJIsA Oﬁy‘lal()llH/IXCﬂ 7-11 xkiaaccoB MYHHIHMIIAJBHOI'0 3Tara 0JIMMIINA/IbI 110 TEXHOJIOTUH

Konuuecmeso 6annos
Kon-60 3a0anuti
Keiic
Oman Knacc Teopemuuec-
Keiic 3a0anue
Bceco | Obwue | Cneyuanvhoie Kue 3a0anust
3a0anue
7-8 21 5 15 1 19 6
Mynuyu-
9 21 5 15 1 20 5
NaIbHLIU
10-11 21 5 15 1 20 5

3ajaHusl TEOPETUYECKOro Typa MYHULUINAIBHOIO HTala OJUMIIMAALl MOTYT OBITh
pa3zpaboTaHbl Kak OTIEJNBHO JUIS KaXJOro Kjacca (mapajienu), TaKk W JJIs BO3PACTHBIX TPy,
00BETMHSIONINX HECKOJIBKO KJIACCOB (Tapaiieneil), Hanpumep:

a) mepBas BO3pacTHas rpymnmna — oOydvaromuecss 7-8 KJaccoB 001e00pa30BaTeNbHbIX
OpraHu3alui;

B) BTOpas BO3pacTHas rpynma — oOywaromuecs 9 KIaccoB 0011e00pa3oBaTEIbHBIX
OpraHu3aIMi;

I) TpeTbs BoO3pacTHas rpynmna — oOydarommuecst 10-11 kmaccoB oO0meoOpa3oBaTeNbHBIX

OpraHu3aIuu.
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JUia  mpoBeneHUS  MPAKTHYECKOr0 Typa IIPEIMETHO-METOIUYECKUM

KOMUCCHUAM

HEeoOXoauMo pa3paboTaTh MPAKTHUYECKUE 3aJaHMs MO MPOQIIISIM, COTIAacCHO TPUBEACHHOM HIKE

Ta6J'II/II_[e 4, YPOBCHB CJIOKHOCTHU KOTOPBIX JOJDKCH OBITh OIIpE€ACIICH TaKNUM O6p330M, tITO6I>I, Ha ux

BBIIMIOJIHCHUC YYACTHUK MYHUIUMIIAJIBHOI'O 3Tana OJUMIIMAAbI CMOI' 3aTPAaTUTL B O6IJ_[€I71 CJIIOXKHOCTH

He Oomee 180 wmumHyr. B 2022-2023 yueOHOM TOAy TMPAKTUYECKUH Typ TIO npoguio

«Hngpopmayuonnan d6ezonacnocmoy He npedycmompeH.

Tabnuya 4

PexomenaoBaHnHbIe BHABI IPAKTHYECKUX padoT 11 o0y4yaromuxcs 7-11 kiaccos

MYHUIMIIAJBHOI0 3Tara OJIMMIINA/IbI IO TEXHOJIO0I'HHA

Knacce
Buo npaxmuxu
7 8 9 10-11
Oouwue npakmuueckue padomul
3D-MoaenupoBaHue U revaTh + + + +
PoGoTorexnuka + + + +
[TpakTika no paboTe Ha 1a3epHO-TPaBUPOBATILHOM CTaHKE + + + +
[IpoMbITIUIEHHBIN AU3aitH + + +
Hanpaenenue «Texnuka, mexnonozuu u mexuuyecKoe meopuecmeo
[IpakTrka Mo py4HO 1epeBooOpadboTKe + + + +
[TpakTHKa Mo MEXaHUYECKOH 1epeBooOpaboTKe + + + +
[TpakTika o py4Hoi MeTainooopaboTke + + + +
[TpakTiKa Mo MexaHU4YecKOil MeTamioo0padoTKe + + +
DNEeKTpOpaInOTEXHUKA + + +
Hanpaenenue «Kynomypa ooma, Ouzaitn u mexnoiozuu

O0paboTKa MIBEHHOrO M3/1eNIUs UM y3J1a Ha IIBEHHO-

+ + +
BBILIMBAIILHOM 000pYy10BaHUU
Mexannueckas 00paboTKa MIBEHHOTO U3IEIHSI UITH y371a + + + +
MopaenvpoBaHue MBEUHBIX U3IETUN + + + +
MoaenrpoBaHue MBEUHBIX U3JIETUHN C UCTIOJIb30BaHUEM

+ + +
rpadu4ecKux pe1akTopoB

Ilpogpune «Pobomomexnuxka»
KommiekcHoe mpakTHueckoe 3aaHue I BHITIOTHEHUS! OYHO WIIH
‘ . + + + +

B cumyiisitopax TRIK Studio u Tinkercad.
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TperbuM TYpOM MyHMLIMIAIBHOIO JTala OJUMIMUAABI 110 TEXHOJOTMHM  SBIISETCS
Nnpe3eHTallMsl MPOEKTa — [PEACTaBIEHUE  Y4YallUMCA IPOEKTa, BBINOJIHEHHOIO UM
CaMOCTOSITEIIBHO.

[TpoekT — 3TO cnoXHast U TpynoeMmkas paborta, TpeOyromas BpeMeHu. Ha MyHUIMIaIsHOM
JTare MPOEKT MOKET ObITh 3aBepIiuéH Ha 75%. B 3TOM ciydae mpeaMeTHO-MeTOAnYecKass KOMUCCHUS
olpesieNsgeT CTENeHb I'OTOBHOCTU INPOEKTAa M OLEHMBAET MPOEKT C yuyeToM ero aopaborku. Ha
3alIUTy TBOPYECKMX IIPOEKTOB KaKIblH YYaCTHHUK OJIMMIIMAJbl NPEACTABISIET BBIIOJHEHHOE
u3Jzienye (IPOEKTHBIN MPOAYKT), MOSACHUTENbHYIO 3alIMCKY U TOTOBUT IIPE3EHTALIMIO IIPOEKTA

[TosicHuTenpHas 3anncKa BBIIOJIHAETCS B COOTBETCTBUM C ONPEICIEHHBIMH MpAaBUIaAMH U
ABJISICTCA Pa3BEPHYTHIM ONUCAHHEM JEATEIBbHOCTH YYalllerocs MpH BbINOJHEHUM npoekTta. JKiopu
HEOO0XO0UMO OOBEKTHUBHO OLIEHUTb KauyeCTBO IPOEKTHOM JOKYMEHTAallMM, JHWYHBIA BKIaJ
ydauierocsi B paboTy, HOBU3HY M OpPUTMHAJIBHOCTb NPOEKTa, €ro MPAaKTHUYECKYI0 3HAYUMOCTb.
PekoMeHayeTcss OLIEHKY TBOPUYECKOrO NPOEKTa MYHMLIMIAJIBHOIO 3Tana OJUMIHAAbl IO
TEXHOJIOTHH JJIsl BCeX BO3pacTHRIX rpymi (7-8 kiaccsl, 9 knace, 10-11 kimaccel) cocTaBnsiTh U3 Tpex
KOMIIOHEHT:

1. olleHKa MOSCHUTENBHOM 3aTUCKU — MakcuMyM 10 6asios;
2. oueHka m3enus (MPOSKTHOTO MPOAYKTa) — MakcuMyM 20 6asuios;
3. OlLIEHKA BBICTYIUICHUS (IIPE3CHTAIIUH MTPOEKTa) — MakcuMyM 10 6aos.

OOyuaromnyecss MOTyT MpPEJICTaBIATh Pa3HOOOpPA3HbIE MPOEKTHI MO BUAY JAOMUHHMPYIOLICH
JeSITeIbHOCTH: UCCIIE0BATENBCKUE, IPAKTUKO-OPUEHTUPOBAHHbIE, TBOPUYECKUE, UTPOBBIE.

B 2022/2023 yue6nom roay LIIIMK mo TexHoIOTHH ONPENENIO mMeMamuKy npoeKmos OJis
VY4ACMHUKOG ONUMNUAObl HA 6cex smanax — «Bxnad mnozonayuonanwvnon Poccuu ¢ mupogyro
Kyasmypy». Bce IPOEKTHI NOJKHBI OTBEYATh 33JaHHON TEME, a WIEHBI KIOPH JOJDKHBI YUYUTHIBATh
COOTBETCTBUE IPOEKTa NpHU OLEHKe. Kpurepun OLIEHKM TBOPYECKOIO IPOEKTa INPEACTABIEHBI B
[Tpunoxxenuu 4.

O06001EHHbIE pa3/iensl sl HOATOTOBKYA TBOPUECKOIO MPOEKTA JIJIsi MyHHUIIUIIAJIBLHOTO 3Tara
OJIMMITUAJBI TIO TEXHOJIOTUH:

e 1o npogunio «Texnuka, mexHoI02UU U MEXHUYECKOE MBOPUECTNEON.

1. DAeKTpoTeXHHKa, aBTOMAaTHKa, PaJUO3TEKTPOHUKA (B TOM YHCIIE NPOEKTHPOBAHUE
CHCTEM NOJOOHBIX KOHIENUUU «YMHBIA J0M», HNPOSKTHMPOBAHUE CHCTEM C OOpaTHOIl CBS3bIO,
MPOEKTUPOBAHUE DIEKTPUPHUIMPOBAHHBIX OOBEKTOB, NPUMEHEHHE CHUCTEM aBTOMAaTHUYECKOTO
yIpaBiIeHUS 751 YCTPONUCTB OBITOBOIO W IPOMBIIIEHHOT'O TPUMEHEHN ).

2. TeXHHYECKOE MOJECIUPOBAHME M  KOHCTPYMPOBAHME  TEXHUKO-TEXHOJIOTMYECKUX

00BEKTOB.
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3. XynoxecTBeHHass 00paboTka mMarepuaioB (pe3pda Mo JIepeBy, XYI0KECTBEHHAs KOBKA,
BBDKUTAHHE H JIP.).

4. TIpoeKTHpOBAaHUE CEIbCKOXO3SUCTBEHHBIX TEXHOJOTHM (00JIaCTH MPOEKTUPOBAHUS —
pPacTEeHNEBOCTBO, dKUBOTHOBOJCTBO), arPOTEXHUYECKHE TEXHOJIOTHH.

5. CoumanbHO-OpUEHTUPOBAHHBIE MPOEKTHI (aK0JI0THYECKOE, OMOHHMYECKOE
MOJICJIMPOBAaHUE, JIaHAMIA(PTHO-NAPKOBBIA  au3ailH, (IopucTHKa, MoO3auka U JApyrue ¢
MPUIIOKEHUEM apT-00beKTOB). CoBpeMEHHbIN Au3aiH (puTroau3anH u ap.).

6. IlpoekTpoBanne OOBEKTOB C NPUMEHEHHEM COBpPEeMEHHBIX TexHojorui (3D-
TeXHOJOTHH, Ppe3epHbie cranku ¢ YIIY u ap.), mpoekTHpoBaHNE HOBBIX MAaTEPHAIIOB C 33JJaHHBIMU
CBOICTBaMH U OOBEKTOB U3 HOBBIX MaTepPHAIIOB.

e 1o npogunio «Kynemypa doma, ouzatin u mexHoro2uu»:

1. IIpoekTrpoBaHNe U U3TOTOBJICHHUE MIBEHHBIX 3TN, COBPEMEHHbBIE TEXHOIOTHUH, MOJIA.

2. JlekopaTUBHO-TIPUKJIAJHOE TBOpYECTBO (pykodenue, pemécia, Kepamuka U Ap.),
aKceccyaphl.

3. CoBpeMeHHBIM au3aiiH (AU3aliH W3JENMi, JW3ailH  Ccpenabl, AU3ailH HMHTEpbepa,
dburoau3aiiH, TaHamaTHRINA TU3aiH U T.1.).

4. CouuaiabHO-OpUEHTHUPOBAHHbBIC MIPOEKTHI (9KONOTHYECKHE, arpoTeXHUYECKHE,
MaTPUOTHYCCKON HAPABICHHOCTH, IIPOCKTHI IO OPraHU3aluU KYJIbTYPHO-MAacCCOBBIX MEPOIIPHUATHIHA,
mreckasi HOMOIIb | T.J1.).

5. HamuoHanpHBI KOCTIOM U T€aTPalIbHBII/CIICHUYECKUN KOCTIOM.

6. IIpoekTupoBanre OOBEKTOB C MPHUMEHEHHEM COBpPEMEHHBIX TexHonorui (3D-
TEXHOJIOTHH, TpuMeHeHue obopynoBanus ¢ YIIY, mazepHas oOpaboTka martepuanoB u Jp.),
MPOCKTHPOBAHNE HOBBIX MaTEPHUAJIOB C 3aJJAaHHBIMH CBOHCTBAMHU.

7. VckyccTBO KyaUHApUs U TEHACHIUU Pa3BUTHS KyJIbTyphl TUTAHUS.

8. MuaycTpus MOJBI M KPaCOTHI: OCHOBBI MIMHJIKEJIOTUH U KOCMETOJIOTHH.

® 1o npogunio «Pobomomexnuxa»:

PoGoroTexHuka,  poOOTOTEXHUYECKHE  YCTPOMCTBA,  CHUCTEMBI U KOMIUIEKCHI
(poOOTOTEXHHUECKHE YCTPONCTBA, (DYHKIIMOHAIBLHO MPHUTOJHBIC JUIS BBIMOTHCHHS PA3TMYHBIX
orepanuii, pPOOOTOTEXHWYECKHE  CHCTEMBI, IIO3BOJIIONINE  aHAJTM3UPOBATh  HapaMeTphl
TEXHOJIOTHYECKOTO TMpollecca U ONTHUMHU3UPOBATH TEXHOJOTHMUYECKHE ONepalid W MPOLECCHI,
POOOTOTEXHUYECKHE KOMILIEKChI, MOAETHPYIOIIUE UITH PEaTU3yIONIUe TEXHOJIOTHYECKUN TIPOIIeCC).

B kauecTBe TBOpUYECKHMX IMPOEKTOB PEKOMEHIYETCS pacCMaTpUBaTh POOOTOTEXHUYECKHE
MPOEKTHI, B KOTOPBIX TOTOBBIM H3JEIMeM (TIPOCKTHBIM TPOJAYKTOM) SIBIIIETCS pPOOOT WU
pobororexHuueckoe (podbotuszupoBannoe) ycrpoiicteo (mo ['OCT P 60.0.0.4-2019/UCO

8373:2012), cipoeKTUPOBAHHOE M U3TOTOBJIEHHOE YYAIIUMUCS CAMOCTOSTEIBHO.
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PoGoTtoTexHrueckuil TBOpPYECKUMH MpPOEKT JODKEH 00dajzaTh TpeMs OCHOBHBIMHU
COCTaBJISIIOIIMMH: MEXaHWYECKOM, BJIEKTPOHHOW, MNPOTrPpaMMHOM, KOTOpbIE€ B3aWMOCBS3aHbI, U
KaXJash U3 KOTOPBIX WIPaeT CYIIECTBEHHYIO poOJib B (PYHKIMOHUPOBAHUU po0OOTa, a TaKKe
o0OecrieunBaeT €ro aKkTMBHOE B3aMMOJEHCTBUE C OKpyKaroueill cpenoi. JKiopu JOKHO OLIEHUTH
3TU TPU COCTABIISIIOIIME, a TAK)KE YMEHHE Y4Yalllerocsi CTaBUTh 11€Jb, OCHOBBIBASCH HA PELIEHUU
peasibHOIl MPoOJIEMBbl COBPEMEHHOCTH, ONPENENISITh 3a/1a4, BBIOUpPAst TOCTYIHbIE TEXHOJIOTHH, U
BJIQJICHUE yYaIlIUMCS IIMPOKUM HaOOPOM POOOTOTEXHUYECKUX KOMITETECHITHH.

3ammra poOOTOTEXHMUYECKOTO TIPOEKTa COCTOMT U3 TpeX JTaloB: Ipe3eHTalus,
JeMOHCTpanus padboTOCTIOCOOHOCTH U3/IENUS K OTBETHI HA BOIIPOCHI JKIOPH.

C uenpio pa3BuUTUs HHTEpeca K HOBOMY Mpoduino «PoOOTOTEXHHMKA» WM MPHUBICYCHUS
HauOOJbIIEr0 KOJMYECTBA, YyYaIIMXCAd K JAaHHOM OJMMIHANe PEKOMEHIYIOTCS CIeAYIoIue
JIOTIYILIEHHUS:

1. jomycTMMO  HOpEICTaBI€HME B  KauyecTBE IpoeKkTa poboTa  Juisl  CIOPTHUBHBIX
POOOTOTEXHUUYECKUX COCTS3aHUU (poboT-hyrdonuct, poboT-cracaTenb U T. 1.), HO KaKk O0OBEKTa
WCCIIETOBAHUS JIJIs1 pEUICHHs aKTyalbHOU 33/]Jaul COBPEMEHHON pOOOTOTEXHUKHY;

2. JIOMyCTUMO MpejAcTaBlieHne poO0Ta, CO3JaHHOTO B COCTaBe KOMaH/Ibl, HO MPHU BBINOJIHEHUU
CHEAYIOUIUX YCIOBUM:

— Ha Ka)XJIOM 3Tare OJUMITNAAbl KOMaHIHBIA POOOT MOXKET OBITh MPEICTABIICH TOJBKO OJHUM
YY4aCTHUKOM U TOJBKO OJMH Pa3;

— YYaCTHHUK BBINIOJHSAT POJb KOHCTPYKTOPA, OSJCKTPOHIIMKA WJIM MPOTPaMMHCTA U BHEC
CYIIECTBEHHBIN BKJIaJ] B pa3paboTKYy;

— YYaCTHUK MOJKET 4YEeTKO BBIIETUTh U MPEACTaBUTh COOCTBEHHYIO 4YacTb HPOEKTa C
COOTBETCTBYIOLIEH (OPMYTUPOBKOIL L1enM U 3a/1a4;

— YYacTHHUK MpPEJCTaBIseT CBOIO 4YacTh PabOThl, HO TOTOB OTBETUTHh HA BOIPOCHI MO BCEMY
MpeACTaBIsIEMOMY POOOTY.

® 1o npogunio « Uugopmayuonnas 6e3onacHocmvy:

B 2022-2023 y4eOHOM TOay BBINOJTHEHUE TBOPYECKOTO TMPOCKTA IO MPOPHUITIO
«udpopmainrionHast 0€30MaCHOCTEY He nPedyCcMOmpeHo.

3. Heo0xogumoe MaTepHAJIBHO-TEXHHMYECKOE o0ecredyeHHe [Jisi  BBINOJHEHHSA
OJTMMITHATHBIX 32JaHUH MIKOJBHOT0 3TANa OJJMMITHAAbI

Jlis  mpoBeleHHsT BCEX MEPONPHUATHI OJNMMIMAALI  HEOOXOJMMa COOTBETCTBYIOILAS
MaTepuaibHas 0a3a, KOTopas BKJIIOYaeT B ceOs DJIEMEHTHl Ui NPOBEACHHSI JABYX TYpOB:
TEOPETUYECKOI0 U IPAKTHUUYECKOTO.

Teopernueckuii Typ. Kaxkgomy y4acTHUKY, OpU HEOOXOJUMOCTH, JOJKHBI OBITh

npeaoCTaBJICHBI NMPEAYCMOTPCHHBIC [JIs1 BBIITOJTHCHUA SajlaHI/Iﬁ 060py)1013aH1/Ie, HU3MEPHUTCIIBHBIC
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npubOpsl M 4YepTEXHBIE MPUHAIICKHOCTH. JKenaTenbHO 00ECHEYUTh YYACTHUKOB DPYYKAMHU C

YepHUJIAMH OJHOT0, YCTAHOBJIIEHHOTO OPTaHU3aTOPOM IIBETA.

Tabauya 5.

Hepeqenb H606X0}1HMOF0 MaTePUAIBbHO-TEXHHYECCKOI'0 odecneyeHus AJIS IPOBEACHUSA

TEOPETHYECCKOI'0 Typa OJIMMIINA/IbI

Ne i/t HaumenoBanue Kou-Bo, en. usmepenust
1. Pyuka depHas reneBas Wiu mapuKoBas l mt. Ha 1 yyacTHUKa
2. Kapanpmam npoctoii rpaduToBBIN 2 wit. Ha | yyacTHUKaA
3 Ha6op nuneek l mt. Ha 1 yyacTHUKa
4 Kanskynsarop | mt. Ha 1 yyacTHUKa
5 Jlactuk 1 wT. Ha | yyacTHUKa

TeOpeTI/I‘leCKI/Iﬁ Typ HKOJIBHOTO 3Talla OJIMMIHAABI MO TEXHOJIOTMU TPpU IIPOBCACHHUU B

IH/ICT&HIIHOHHOﬁ (1)0pMe AOJDKCH JaTb BO3MOXHOCTH KaXXJIOMY YYAaCTHUKY MOJJYYHUTH OTACIHLHOC

pabouee MeCTO 32 KOMIIBIOTEPOM Ha CTPOr0 OTBEIEHHOE BPEMS C PABHBIMH YCIOBHSMHU.

IpakTuuecknii Typ. Jns mpoBeaeHHs] MPaKTUYECKOTO Typa, LEHTpalbHAs MPEAMETHO-

METOANYCCKAA KOMUCCHA PCKOMECHAYCT MMPEAYCMOTPETH CIICAYIOIICC O60py,[[0BaHI/IeZ

Tabnuya 6
Ne
Hazeanue mamepuanos u obopyoosanus Konuuecmeo
n/n
IIpakTnyeckas padora no py4Hoi 00padoTKe MIBEHHOr0 M3AeTUA HIIH y3J1a
1 HabGop uBETHBIX HUTOK, BKJIIOYas HUTKH B TOH TKAaHU W 1
KOHTPAacCTHBIE
2 Ho>xuunesr 1
3 | Urnel pyuHsie 3-5
4 | Hanépcrok 1
5 | IlopTHOBCKHMIT Men 1
6 | CanTuMmeTrpoBas JeHTa 1
7 | LlIBeiinble OynaBKu 1 Habop
8 | Uronbauna 1
9 | [Tanku-KOHBEPTHI HAa KHOIKE WM C OETYHKOM Ha MOJIHUU CO BCEM 1
HEOOXOIMMBIM JIJISl TPAKTUUIECKON PabOTHI
10 | Jeranu kpost A KaXKJ10r0 y4aCTHHUKA B cootBercTBHE C©

pa3paboTaHHBIMU
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Hazseanue mamepuanos u obopyoosarus Konuuecmeo
n/n
3aJJaHUSIMH
11 | Emxocts mst c60opa 0TX0/10B 1 Ha IByX Y4aCTHUKOB
12 | Mecto s BIaXHO-TEIJIOBOM 0OpaOOTKHW: TiaAwiIbHAs JOCKa, 1 Ha 5 y4acTHUKOB

YTIOT, IPOYTIOKUIBHUK (TTapOreHepaTop, OTIapuBaTelib)

IIpakTnyeckas padoTa o MexaHU4eCKoil 00padoTKe IBEHHOI0 U3eJINs WIH Y3712

13 | BeiTOBas WM NPOMBILTIEHHAS IIBEHHAs AIEKTPUUECKasi MallluHa 1

14 | HaGop mnBETHBIX HHUTOK, BKJIIOYAash HUTKA B TOH TKaHU | 1
KOHTPAaCTHBIE

15 | Hoxuutis 1

16 | Urnel pyusslie 3-5

17 | Hanépcrok 1

18 | IlopTHOBCKMIT Men 1

19 | CanTumerpoBas JeHTa 1

20 | IlIBeiinbie OymaBKH 1 Habop

21 | Uronsauna 1

22 | [Tanku-KOHBEPTHI HAa KHOTKE WM C OETYHKOM Ha MOJIHUU CO BCEM 1
HEOOXOUMBIM I MTPAKTUIECKON pabOThI

23 | Jeramu Kpost sl KaXKJI0OTO y4aCTHHUKA B cootBeTrcTBHM C

pa3paboTaHHBIMU
3aIaHUSIMU

24 | EmMkocTs u1st c60pa OTXO/10B 1 Ha BYX Y4aCTHUKOB

25 | Mecto [isl Bia)KHO-TEIJIOBOW OO0paOOTKM: TIJaAuiibHAs J10CKa, 1 Ha 5 y4acTHUKOB
VTIOT, IPOYTIOKUIBHUK (TTApOTeHepaTop, OTIapUBATEIND)

IIpakTyeckas padora no 00padoTKe MIBEHOr0 M3AEIUA HIIH y3J1a
HA HIBEHO-BbIIIMBAJILHOM 000PY/10BAHUH

26 | beiToBasi IIBEMHO-BHIIIMBAJIbHASA JJIEKTPUYECKash MallMHa C 1
BO3MOKHOCTBIO IporpamMMupoBaHuss B Komiuiekte ¢ [IO wu
komnbrorepoM (UITY, BbIMBaIbHBIN KOMILIEKC)

27 | Habop 1BETHBIX HHUTOK, BKJIOYAass HUTKH B TOH TKAaHU H 1
KOHTPAaCTHBIE

28 | HoxHuubl 1

29 | Urnel pyyHbie 3-5
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No

Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
30 | Hanépcrok 1
31 | [lopTHOBCKHMI Me 1
32 | CanTuMeTpoOBasi JeHTa 1
33 | llIBeiinbie OyIaBKU 1 Habop
34 | UronpHuna 1
35 | [Janku-KOHBEPTHI HAa KHOIKE WJIM C OETYHKOM Ha MOJIHUU CO BCEM 1
HEOOXOIUMBIM IS IPAKTUUYECKON pabOThI
36 | Jeramu Kpost Al KaXJI0TO y4aCTHHUKA B cooTtBercTBHM C
pa3paboTaHHBIMU
3aJaHUSIMU
37 | Emxocts 115 c60pa 0TX010B 1 Ha IBYX y4YaCTHUKOB
38 | MecTo Ui BIAXXHO-TEIUIOBOW 00paOOTKH: TiaauiIbHas IOCKa, 1 Ha 5 y4acTHUKOB
YTIOT, IPOYTIOKUIBHUK (TTApOTeHepaTop, OTIIAPUBATEND).
IIpakTuyeckas padoTa mo MoJeJTUPOBAHNIO IIBEHHBIX U31eJNI
39 | MacurabHast TuHelKa 1
40 | Jlactux 1
41 | LBernas 6ymara (oducHas) 2 nucra
42 | HoxxHHUIEI 1
43 | Kneit-kapangaii 1
IIpakTHyeckas padoTa 1Mo MOACTUPOBAHUIO IIBEHHBIX U31eJIHI
€ CT0JIb30BaHUEeM rpau4ecKuX peaKToOpoB
44 | TIK ¢ rpaduueckum penaktopom (CAIIP Jleko, RedCafe, 3D Max, 1
AutoCAD u 1.1.)
IIpakTnyeckas padora o py4Hoi o0padoTKe JpeBeCHHBI
45 | CronsipHbIil BepcTak 1
46 | cryn/TabypeT/BBIIBHKHOE CUICHBE 1
47 | 3aluTHBIE OYKH 1
48 | CromsipHas MenKo3yOast HOKOBKA 1
49 | PyuHoit 1003UK ¢ HAOOPOM MUJIOK, C KITHOYOM 1
50 | [MoxcraBka ISt BRITMIMBAHHS TOO3MKOM (CTOMUK I JT003UKA) 1
51 | depeBsHHas KUSHKA 1
52 | lllnudoBanbHast HaxgayHass Oymara cpenHeill 3epHHCTOCTH Ha 1
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Ne

Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
TKaHEBOU OCHOBE
53 | KoMIUIEKT HAMUITBHUKOB 1 Habop
54 | Habopom Handwiiei 1 Habop
55 | Cnecapnas nunetika 300 Mmm 1
56 | CrossipHBIi yrOJIBHUK 1
57 | Peiicmyc 1
58 | Manka 1
59 | CrpybrnuHa 2
60 | Kapangam 1
61 | Hupkynb 1
62 | uno 1
63 | lleTka-cMeTKa 1
64 | HaGop cramecok u 10710T 1 Habop
65 | HacTonbHBIN CBEpIIUIIBHBIA CTAHOK 1 Ha 10 yyacTHUKOB
66 | HaGop cepia ot @ 5 mm 10 @ 8 Mmm 1 Habop K CTaHKY
67 | Habop cepn hopcTHEpa 1 Habop K CTaHKY
JlononuurenbHoe  00OpyaOBaHWE, IO  COINIACOBAHMIO  C
OpraHu3aTopamu:
68 | PyuHoil anekTpuuIHpOBaHHBIN JTOO3UK 1 Ha 5 yyacTHUKOB
69 | HaGop ok [ijist pyqHOTo JeKTPUPHUIIIPOBAHHOTO T003UKA 1 HAGOP K 2J1. TOO3UKY
70 | HacTonpHBIH 31eKTpUUYECKUi JT0O3UK MassTHUKOBOTO THIIA 1 Ha 10 yyacTHHKOB
71 | HaGop mnmiIoK i HACTOJBHOIO 3JIEKTPUUYECKOrO JI0O3MKa 1 Habop K T003UKY
MasiTHUKOBOTO THUIIA
72 | HacTonpHbIM BepTUKAIbHO-IUIM(OBATBHBIN cTaHOK (fnomyckaercs | 1 Ha 10 yuacTHUKOB
KOMOMHUPOBAHHOTO TUIIA C JIGHTOYHBIM)
IIpakTnyeckas padora nmo py4Hoi o0padoTke Mmerajuia
73 | CnecapHblif (KOMOMHHPOBAHHBIN) BEPCTaK C IKPAHOM 1
74 | cryn/TabypeT/BBIABMKHOE CUACHBE 1
75 | 3alUTHBIE OYKH 1
76 | Ilnura ans npaBKu 1
77 | Jlunelika cinecapnas 300 MM 1
78 | YToJIbHUK clecapHBIN 2
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No

" Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
79 | Yeprunka 1
80 | Kepnep 1
81 | Hupkyns 1
82 | MonoTok cinecapHbIi 1
83 | 3ybuino 1
84 | CnecapHas HOXKOBKA, C 3aIIACHBIMA HOKOBOYHBIMU IIOJIOTHAMU 1
85 | llimdoBanpHas ImIKypka CpeaHEH 3E€pHUCTOCTH Ha TKAHEBOM 1
OCHOBE
86 | HanmunbHUKH 1 Habop
87 | HabGop nandueit 1 Habop
88 | JlepeBsiHHBIE U METAJUIMUECKUE I'YOKU 1 Habop
89 | Illerka-cmeTka 1
90 | LltaHreHuUpKyIb 1
91 | HacTonbHbIN CBEpIUIbHBINA CTAHOK 1 Ha 10 yyacTHUKOB
92 | Habop cBepi 1o meTamty 1 Habop K CTaHKY
93 | PyuHble TUCKH [UIsl 3a)KMMa 3arOTOBKH 1 x cTanky
IIpakTHyeckasi padoTa Mo MexaHu4eckoil 00padoTKe APeBeCUHbI
94 | TokapHblii cTaHOK 1O JepeBy (ydueOHas winM  y4deOHO- 1
pOM3BOJICTBEHHAs Mojenb, Harpumep CT120 u 1.1.)
95 | CronspHbIit BepCTaK ¢ OCHACTKOM 1
96 | 3amuTHBIE OYKHU 1
97 | letka-cMeTKa 1
98 | Habop cramecok aJisi TOKapHO# paOOThI 1O AEPEBY 1 Habop
99 | [Inanmerka ans yepueHus, 3 nucta Oymaru A4 1
100| IIpocroii kapanaam 1
101 | Jluneiika 1
102 | Hupkyns 1
103| Tpancnoptup 1
104 | Jlactuk 1
105 | Jluneiika cnecapuas 300 MM 1
106 | uno 1
107 | CronsipHas MenKo3yOast HO)KOBKa 1
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Ne

y Haszseanue mamepuanos u 06opyoosanus Konuuecmeo
n/n

108 | Monotok 1

109 | lllnudoBanpHas MKypKa CpeIHEW 3EpPHUCTOCTH Ha TKAHEBOMH 1
OCHOBE

110| dpadeBbie HATUIBHUKHU 1 Habop

IIpakTHyeckas padora Mo MexaHu4eckoi 00padoTke MeTaLIa

111| TokapHO-BUHTOpE3HBIN  cTaHOK  (ydyeOHas wid  y4eOHO- 1
MIPOM3BOJICTBEHHAs MOJIeNb, Hapumep TB6, TB7 u t1.)

112| CnecapHblii (KOMOMHUPOBAHHBIN) BEPCTAK C SKPAaHOM 1

113 | 3auuTHbIE OYKH 1

114| leTka-cMeTKa 1

115| lnmudoBanpHas MKypKa CpeOHEW 3€pHUCTOCTH Ha TKAaHEBOH 1
OCHOBE

116| PocToBag moacraska 1

117| Tabnuna auaMeTpoB CTEpP)KHEH IOJ Hape3aHHWE METPUYCCKOM 1
HapYy>KHOU pe3bOBI C JOMyCKaMHu

118| KommiekT pe3loB, COCTOSAIIMX W3 IPOXOJHOIO, OTPE3HOTO U 1 Habop
HOJPE3HOT0

119| Habop 1ieHTpOBOYHBIX CBEPI U OOBIYHBIX CBEPII 1 Habop

120| Ilatpon st 3aaHeN 6aOKKM UK MIEPEXOJHbIE BTYJIKH 1

121| Pa3aMeTOUYHBIM HHCTPYMEHT, INTAHT€HUUPKYJIb, TUHEHKN 1 Habop

122| TopueBble KIH04YH 1 Habop

123| Kpro4ok Juist CHATUS CTPYKKHU 1

IIpakTnyeckas padoTa 1o 31eKTPOTEXHUKe

124| 1IK c rpapuueckum penaktopom (CAIIP DipTrace u 1. 1.) 1

125| Jlamna HakanuBaHUs ¢ HapsbkeHUeM He Ooiiee 42 B 5

126| DneMeHTHI ynpaBlleHUs 3

127| DneMeHTHI 3alUThI U THE3/1A JIJIs1 €T0 YCTAaHOBKH 3

128 | Ilarponsl 1uist J1aMIl 4

129| ABomeTtp 1

130| BemmpsimutenbHbIe UObI ¢ MPOOUBHBIM HamnpskeHueMm 60 B 6

131| Konaencarop Ha 1000 Mx® 1

132| IIpoBona 1 nHabop
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Ne

Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n

133 | Ilmatsl ayis cOOPKU CXem 2

134 | bnoku nuTaHus NEPEMEHHOTO TOKA C BHIXOJAHBIM HAIPSKEHUEM HE 1
Oonee 42B

135 | KosekropHsIii 3JIEKTPOJIBUTATENb c BO30YXJICHHEM 1
MOCTOSTHHBIMHA MarHUTaMu U pabouuM HanpsbkeHuem 3B

136| KanbkynsaTop 1

IpakTnyeckasi padbora nmo 00padoTKe MaTEPUAJIOB HA JIA3€PHO-TPABHPOBAJIbHON MallIMHE

137| JlazepHo-rpaBupoOBajibHasl MalluHa (IJIAHILIETHBIA TIpaBlOp) C 1
BBIXO/JIHOH MOIIHOCTBhIO HE MeHee 25 BT, ¢ pabouumMm moneMm He

MeHnee A3 u pazpemienuem He Menee 1000DPI

138 | IIK ¢ rpaduueckum penakropom (Corel DRAW, KOMIIAC 3D u 1
T. 1.)

139 | 3auuTHbBIE OYKH 1

140| IéTka-cméTka 1

141 | UlnmudoBanpHas MKypKa CpeOHEW 3EpPHUCTOCTH Ha TKAaHEBOH 1
OCHOBE

IIpakTnyeckasi padbora no podO0TOTEXHUKE

142| O6opynoBanue Ha 0a3e 00pa3oBaTe]IbHOr0 KOHCTPYKTOpa B 1 Habop
COCTaBe:

— TpH SJICKTPOABUTATCIIA C SHKOACPAMHA HUJIU CCPBOABHUIATCIIA
MMOCTOAHHOI'O BpallICHU A,

— JOaT4YUK paCCTOSAHUA,

—  JIBa JIaTUYMKa CBETA WU I[BETA;

—  JIBa JIaTYMKAa KacaHMUs,

— TUPOCKONUYECKUH JaT4YMK (IpU HAJUYUK);

— KOMIUIEKT HOBBIX 6aTapeI?I WM TIOJTHOCTBIO 3apsAKCHHBIX
HOBBIX aKKYMYJSTOPOB, HMEIOLIMI EMKOCTh M HalpsDKEHHE,
PaBHBIC JJI BCEX YHACTHUKOB;

—  KOMIUIEKT IIPOBO/IOB;

— KOMIUIEKT  KOHCTPYKTHUBHBIX U COCIMHHUTEIbHBIX
AJIEMEHTOB JUIsl MOCTPOEHHs maccu po0oTa M aKTUBHOTO WM

IMIaCCUBHOI'O 3axBaTa (HaCCI/IBHBIM 3aXBaTOM CYUHUTATh DJOJIICMCHT
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Haszseanue mamepuanog u 06opyoosanus Konuuecmeso
n/n
KOHCTPYKIIMU, C TIOMOIIBI0 KOTOPOTO POOOT MOMKET 3allelHTh U
yIepP)KUBATh OOBEKT 3a CYET MMOBOPOTOB KOPITyCa)
143 | OdopynoBanue Ha 6a3e Arduino (MakcuManbHast KOMITJICKTALIHS ) 1 Habop

Marepuaiisr:

— 1aTa s nporotunupoBanus Arduino UNO winm aHasor;

— MakeTHas 1wiara He wMeHee 170 Towek  (muiara
MPOTOTUIIUPOBAHHUS);

—  perynupyemblid CTaOWIM3aTOp MHUTaHUs (Ha OCHOBE YHIA
GS2678 unu ananor);

—  JapaiiBep npurarenei (Ha ocHoBe uuna L298D wnu anasor);

— 1maccu st podora B coope (DFRobot 2WD miniQ wnnm
Amperka miniQ, wim aHayor), BKIFOYArOIIee:

— mardopma auamerpoMm He meHee 122 MM u He Gonee 160
MM C OTBEPCTHUSIMH ISl KPETIJICHHUS] KOMIIOHEHTOB;

— JIBa KOJUIGKTOpPHBIX nBuratens c¢ pegykropamu 100:1 u
MPUIMTASTHHBIMU POBOJIAMU;

— /IBa KOMIUIEKTa KpEIUJICHWH NJIs ABUTATEIeH C KPEerexom
M2;

— 5Ba kojieca 42x19 mm;

—  JIB€ IIapOBHIE OTOPHI;

— 1Ba wuHbpakpacHeix npampHOMepa (1080 cm) Sharp
GP2YO0AZ21 wnu ananor;

—  JIBa TTACCHBHBIX KPEIJICHUS JJIA JaTbHOMEPOB;

— JIBa AHAJOTOBBIX JaT4MKa OTPAKEHHs] Ha OCHOBE
(bOTOTPaH3UCTOPHOM ONTONAPHI (JATUYNK JTUHHH);

— CEpBOJBUTATENIb C  MEXaHMYECKHUM  3aXBaTOM  WJIHU
KOHCTPYKTUBHBIE 3JIEMEHTHI JJIsl KPETJICHHsI TACCUBHOTO 3aXBaTa;

—  CKOOBI M KPOHIITEHHBI 7151 KPETIJICHUS TaTYHKOB;

— BHUHTHI M3;

— Tauku M3;

—  CaMOKOHTpsIIuecs raiku M3;

— a0l 3 MM;
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n/n

Hazeanue mamepuanos u o6opyoosanus

Konuuecmeo

—  CTOWKH JyIA IUIaT MIECTUTPAaHHbIC;
—  NPYXHUHHBIE MIaH0BI 3 MM;
—  COCIMHUTEIBHBIC IPOBO/IA;

— KaOenbHbIE CTSKKHU (TJIaCTHKOBBIE XOMYTHI) 2,5%x150 mMMm;

3 akkymynsTopHele Oatapeu tumnopasmepa «KpoHa» c
3apsIIHBIM YCTPOHUCTBOM (BO3MOYXKHO MCIOJIb30BaHUE OJIHOPA30BbIX
Oatapeii éMkocTbio He MeHee S00MAY); nomyckaeTcsi 3aMeHa Ha 4
aKKyMYJIATOPHBIX Oatapeu 3.7B tunopasmepa «18650»;

— kabenp ¢ pazpémom it AKb Tuma «Kpona» wnm
Oarapeitnpiii 650K moj 2 akkymynstopa 18650, coenuHEHHBIX
MOCIIEA0BATENBHO, C Pa3bEMOM ISl MOAKIIOYeHHS K Arduino;

—  BBIKJIIOYATEJb;

— xkabenp USB.

HHCTpyMEHTBI, METOIMYECKHE ITOCOOUS U poyee:

—  TepCOHANBHBIH KOMIIBIOTED 10031 HOYTOYK c
MpelyCTaHOBJICHHBIM MporpaMmMHbIM obecrieuenreMm Arduino IDE
JUIsl IPOTPaMMUPOBaHMsI poOOTa;

- 2 KpECTOBBIE OTBEPTKHU, MOAXOSAIINE noj
IIPEIOCTABIICHHBIN KPENEXK;

—  TUIOCKasi OTBEPTKA, OIXOIIAS MO KIEMMBI MOYJIECH;

— OTBEPTKA C TOPLEBBIM KIIOUOM, TMOAXOISAIMIUM IO
IIPEIOCTABIICHHBIN KPENEXK;

—  MaJleHbKHE MI0CKOTYOIIbl MJIH YTKOHOCHI,

— OoKope3sl;

— 1 poBO MYITbTUMETD;

— pacmevaTraHHas TEXHUYECKas JTOKYMEHTAIlMs Ha TIUIaThI
pacuIMpeHus U JaTUYUKH,

— 3aps/IHO€ YCTPOMCTBO 1JIsi akKyMysisTopoB Thmna «Kponay
(BO3MOXHO, OTHO Ha HECKOJIbKO pabodnx MECT U3 pacuéra, YToObl
BCE YYACTHHKHW MOTJH 3apshkaTh 1O OJHOMY aKKyMYJSITOPY
OJTHOBPEMEHHO) WJIA 3apsATHOE YCTPOMCTBO ISl aKKyMYJISITOPOB

tuma 18650
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y Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
144| OdoopynoBanue Ha 6a3e Arduino (MUHUMaJIbHAsT KOMILJIEKTAIIHS
1o/ 3a7a4y)
— Arduino UNO wunu aHanor;
— MaketHas 11ata (170 koHTakTOB M Ooee);
—  KOJUJICKTOPHBIH 3JIEKTPOABUTaATENb;
— JpaiiBep aBurarens (Ha ocHose yuna L293D unu anasnor);
—  TMOTEHLMOMETP;
— KJIEMMa BUHTOBAs WIH 32KHUMHAs;
—  KHOIIKa TaKTOBas;
—  MHbIE KOMIOHEHTHI [0 HEOOXOAUMOCTH
145| Kabenr USB ms 3arpy3ku mporpammbl Ha pobota (mmm WiFi-
azanrep 17 0eclpoBOAHON 3arpy3KH)
146| Kabenr USB misa 3arpy3ku mporpammbl Ha poGorta (umum WiFi-
azanrep 7 0eclpoOBOAHOMN 3arpy3KH)
147| 1IK ¢ mnporpaMMHBIM OOECre4eHHEM B COOTBETCTBUHM C 1
UCIOJIb3YEMBIMU KOHCTPYKTOPAMU WJIM CUMYIISATOPAMU
148 | JIuct OGymaru Juisi BBIIOJHEHUS! TEXHUYECKOro pucyHka ((opmar 1
A4) u kapanaam
149 | Ilnomanka s TeCTUpOBaHUs poOOTa (TIOTUTOH) 1 Ha 10 ygyacTHUKOB
IIpakTyeckas padora no 3D-MoaeTMPOBAHHIO U NTEYATH
150| 3D npuntep ¢ FDM neuatsio 1
151| ®unament (PLA ¢unament, PETG ¢punament, Polymerdunament 1 xarymixka (0,5 kr)
U T.J.)
152| TIK ¢ nanmuuuem 3D penaktopa (KOMITAC 3D, AutodeskInventor, 1
AutodeskFusion 360), Opayzep u noctyn B WuTepHeT mis
oOecrieyeHnss Bo3MOokHOCTH pabothl B Tinkercad u Fusion 360,
nporpammoii cmaiicuara (Cura, Polygon, Slic3r), cpenctsa
npocMoTpa rpaduuecknx (aitoB u popmara PDF
153| CpexnctBo mJig YMCTKHU U 00cmykuBanus 3D npuHTepa 1 Habop
154 | HaGop MHCTpYMEHTA IS yJaJIeHUs] BCTIOMOTaTeIbHBIX MOAJePKEK 1 Habop
(kaHLIETSIPCKUI HOX, O0KOpe3bl, Habop HaxduIe)
155| JIuctel Oymaru popmara A4 — npeAnOYTUTENBLHO YePTEKHON 1 Habop
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" Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
156| Jluneiika (pexomenayercst 30 cM), yroinbHUKH 4epTExHBbIC (45°, 1 Habop
30°, 60°)
157 | Hupkynb 4epTEKHBINA 1
158 | Kapangamm npoctsie (TM ¥ MOBBIIIEHHON MSATKOCTH ) 1
159| Jlactux 1

IIpakTnyeckasi padboTa Mo NPOMBILLIECHHOMY TU3AHY

160| IIK ¢ rpaduueckum penaktopom (CorelDRAW, Blender, 1
GoogleSketchUp, 3DSMax, KOMIIAC 3D, Solid Works,
ArtCAM, AutoCAD wu T.1.) (mporpaMMHOe oOOecreueHue

BBIOMPAIOT pa3pabOTYMKU 32/ TaHHH )

4. Heo0xogumoe MaTepuaJIbHO-TEXHMYeCKOe o0ecreyeHHe [Jisi  BbINOJHEHHUS
OJTMMIIHAAHBIX 32JaHUH MYHHIHMIIAJIBHOIO0 3TANa 0JJMMIIHA/bI

JlUis 1poBeleHHS BCEX MEPONPUATHH OJIMMIIMAAbI HEo0XoJuMa COOTBETCTBYIOLIAsS
MmaTtepuaibHas 0a3a, KOTopass BKJIIOYaeT B ce0sl 3JIEMEHThl sl IpPOBEIEHUS TpeX TYpOB:
TEOPETHYECKOT0, IPAKTUYECKOT0 U MPE3EHTAMU TBOPYECKOIO IIPOEKTA.

Teopernuecknii Typ. Kaxkmomy y4yacTHWKY, TpH HEOOXOIUMOCTH, JOJDKHBI OBITh
IPEOCTaBIIEHbl MPEIYCMOTPEHHbIE Ul BBINOJIHEHUS 3aJaHUi 00OpydOBaHUE, M3MEpPUTEIbHbIC
npubOpsl M 4YepTEXHBIE MPUHAIICKHOCTH. JKenaTenbHO 00ECHEeYUTh YYACTHHKOB DPYYKAMHU C
YEPHWIAMH OJJHOTO, YCTAHOBIIEHHOI'O OPraHU3aTOpPOM IIBETA.

IIpakTuyeckunii Typ. s mpoBeAeHUS NPAKTUYECKOTO Typa, LEHTpalbHAas IPEIMETHO-

METOANYECCKAA KOMHUCCHA PCKOMCHAYCT IMPEAYCMOTPLCTDh o60pyz[0BaHHe, IMMPEACTAaBJICHHOC B

Ta6mume 7.
Tabauya 7.
No
y Haszseanue mamepuanoé u 060pyoosanus Konuuecmeso
n/n

IIpakTnyeckas padoTa Mo MexaHM4eCKOi 00padoTKe IBEHHOI0 U3eJINs WM Y3712

1 briTOBas MM MPOMBINIUICHHAS IBETHAS SJIEKTPUYECKAsi MalllMHA 1

2 Habop 1BETHBIX HUTOK, BKIIOYas HUTKA B TOH TKAaHU U 1
KOHTPACTHBIE

3 Hoxawnier 1

4 | Urnel pyunsle 3-5
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Hazeanue mamepuanos u o6opyoosanus Konuuecmeo
n/n
5 | Hanépcrok 1
6 | IlopTHOBCKMIT Mel 1
7 | CaHTUMETpOBAs JICHTA 1
8 | LlIBetinbie OynaBkH 1 Habop
9 | UronpHuna 1
10 | ITanku-KOHBEPTHI HA KHOIKE MU ¢ OETYHKOM Ha MOJIHHMH CO BCEM 1
HEOOXOIUMBIM IS IPAKTUUYECKON pabOThI
11 | Heranu Kpos /Ui KaKJOr0 y4aCTHUKA B cootBercTBHM C
pa3paboTaHHBIMU
3aIaHUSIMU
12 | EmkocTs st c60opa 0TX0/10B 1 Ha IBYX Y4aCTHUKOB
13 | Mecto s BIXHO-TEIUIOBOM OOpabOTKH: TiaawiIbHAs OCKa, 1 Ha 5 y4acTHUKOB
YTIOT, IPOYTIOKUIBHUK (TTApOTreHepaTop, OTIIapuBaTEelb)
IIpakTHyeckas padora mo o6padoTKe MBEHHOr0 U31eJIUs UM Y3712
HA HIBeHO-BHIIINBAJIbLHOM 000py/10BAHUM
14 | beiToBasi 1IBEHO-BBIIMBAJIbHAS  3JIEKTPUUYECKas MalllMHA C 1
BO3MOKHOCTBIO IporpamMmmupoBaHusi B KoMmiuiekre ¢ 110 wu
koMmribroTepoM (UITY, BBRIIMBAIBLHBIN KOMILICKC)
15 | Habop mnBETHBIX HHUTOK, BKJIIOYAash HUTKA B TOH TKaHU U 1
KOHTPACTHBIE
16 | HoxHuis 1
17 | Urnel pyunsie 3-5
18 | Hanépcroxk 1
19 | IlopTHOBCKHMI MeN 1
20 | CanTuMeTpoBasi JICHTA 1
21 | IBeiinbie OynaBKU 1 Habop
22 | UronpHUIA 1
23 | [Tanku-KOHBEPTHI HAa KHOIKE WM C OETYHKOM Ha MOJIHUU CO BCEM 1
HEOOXOIUMBIM JIJISl TPAKTUUIECKON PabOTHI
24 | Jleranu Kposi AJisl KaXJI0TO y4aCTHHUKA B cootBercTBHE C©

pa3paboTaHHBIMU

3aJaHUSIMU
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y Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
25 | EMkocTh 11 c60pa 0TX00B 1 Ha ABYX YYaCTHHUKOB
26 | MecTo Ui BIQXHO-TEIUIOBOW 00paOOTKH: TIiIagwibHas IOCKa, 1 Ha 5 y4acTHUKOB
YTIOT, IPOYTIOKUIIBHUK (TTApOT€HepaTop, OTIIAPUBATEND).
I[IpakTuyeckas padoTa Mo MoJeJTUPOBAHNIO IIBEHHBIX U3/1eJNI
27 | MacurabHast TuHenka 1
28 | Jlactuk 1
29 | LlIBetHas 6ymara (oducHasi) 2 nmucra
30 | HoxHuubl 1
31 | Kueii-kapangainn 1
IpakTnyeckasi padoTa Mo MOJAEJTUPOBAHMIO IIBEHHBIX U3/1eJIHI
€ MCMOJIb30BaHNeM rpaguyecKuX peIaKTopoB
32 | IIK ¢ rpaduueckum pemxaktopom (CAIIP Jleko, RedCafe, 3D Max, 1
AutoCAD u 1.71.)
IIpakTHyeckasi padoTa o py4Hoil 00padoTKe ApeBeCHHbI
33 | CronsipHbIif BepcTak 1
34 | cTtyn/TabypeT/BBIABUKHOE CHICHBE 1
35 | 3amMUTHEIE OYKHU 1
36 | CronsipHast MeNKO3yOasi HOKOBKA 1
37 | Py4Hoil 10631k ¢ HAGOPOM MHJIOK, C KIFOUOM 1
38 | [loxcTaBka Juist BHITUIMBAHUS TOO3UKOM (CTOMUK AJIs T003UKa) 1
39 | JepeBsHHas KUSHKA 1
40 | lnudoBanpHas HaxkIadHass Oymara cpenHed 3€pHHCTOCTH Ha 1
TKaHEBON OCHOBE
41 | KoMIUJIEKT HANMUILHUKOB 1 Habop
42 | Habopom Haaduieit 1 Habop
43 | Cnecapnas nuselika 300 MM 1
44 | CronsipHBIN yTOJIBHUK 1
45 | Peticmyc 1
46 | Manka 1
47 | CtpyOrnHa 2
48 | Kapangam 1
49 | Hupkynb 1
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Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
50 | Muno 1
51 | leTtka-cMeTka 1
52 | Habop cramecok u 10710T 1 Habop
53 | HacTonbHBII CBEPIIMIIBHBIN CTAaHOK 1 Ha 10 yyacTHUKOB
54 | Habop cBepia ot @ 5 mm 10 © 8 Mmm 1 Habop K CTaHKY
55 | Habop cBepn dhopcTHEpa 1 Habop K CTaHKy
JomnonuurenbHoe  00OpyaoOBaHHE, IO  COTJIACOBAHHUIO  C
OpraHu3aToOpamu:
56 | PyuHoil anekTpupuIpOBaHHBIN JTOO3UK 1 Ha 5 yyacTHUKOB
57 | Habop numok Asisi py4HOTo 3JIeKTPU(UIIUPOBAHHOTO T0O3MKa 1 Habop K 311. TI0O3UKY
58 | HacTonbHbIN 251eKTpUYeCcKuil JIOO3UK MasiTHUKOBOIO TUIIA 1 Ha 10 yyacTHUKOB
59 | Habop mnwmiok il HACTOJBHOTO D3JIEKTPUUECKOTO J003MKa 1 Habop K 1003UKy
MasiTHUKOBOTO THUIIA
60 | HacTonbpHbIl BepTUKaIbHO-UUIN(OBAIbHBINA cTaHOK (momyckaercs | | Ha 10 yyacTHHKOB
KOMOWHHUPOBAHHOTO TUIIA C JICHTOYHBIM )
IIpakTHyeckasi padoTa mo py4Hoi o6padoTke Mmerasia
61 | CnecapHbiii (kOMOMHHUPOBAHHBIIN) BEPCTAK C IKPAHOM 1
62 | ctyn/TabypeT/BBIABUKHOE CHJICHBE 1
63 | 3amuTHBIE OYKH 1
64 | IlnuTa ang npaBKu 1
65 | Jluneiika cnecapras 300 mm 1
66 | YTroJbHUK clecapHBbIi 2
67 | Yeprunka 1
68 | Kepuep 1
69 | Lupkynb 1
70 | MonoTtok cnecapHblii 1
71 | 3ybumno 1
72 | CnecapHas HO>KOBKa, C 3allaCHBIMHA HO’KOBOYHBIMH ITOJIOTHAMH 1
73 | HlnudoBanpHas MmIKypKa CpeaHEed 3epHUCTOCTH Ha TKaHEBOM 1
OCHOBE
74 | HanunpHUKH 1 Habop
75 | HaGop nanduei 1 Habop

709




y Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n

76 | JlepeBsiHHBIC U METAJUTMYECKUE TYOKH 1 Habop

77 | Illerka-cMeTKa 1

78 | LtanreHuupKyIb 1

79 | HacToNbHBIN CBEPIMIIBHBINA CTAHOK 1 Ha 10 yyacTHUKOB

80 | Habop cBepin mo metaiy 1 Habop K CTaHKY

81 | PyuHble TUCKM 1JI 3a)KUMa 3arOTOBKH 1 x cranky

IIpakTuyeckasi padoTa Mo MeXaHU4eCKO 00padoTKe APeBeCUHbI

82 | TokapHbplii cTaHOK 1O JepeBy (yueOHas WM  ydeOHO- 1
POU3BOCTBeHHAs Mozelnb, Harpumep CT/(120 u 1.71.)

83 | CTossApHBI BEPCTAK C OCHACTKOM 1

84 | 3ammTHEBIE OYKHU 1

85 | llleTrka-cmeTka 1

86 | HabGop cramecok st TOKapHOU pabOThI MO IepPEBY 1 Habop

87 | [nanmerka /i yepueHus, 3 mucra Oymaru A4 1

88 | [IpocToii kapanaarn 1

89 | Jluneiika 1

90 | Hupkynab 1

91 | Tpaucnoptup 1

92 | Jlactuk 1

93 | Jluneiika ciecapuas 300 MM 1

94 | uno 1

95 | CtonsipHast MenKo3yOasi HO’KOBKa 1

96 | Monotok 1

97 | llnudoBanbHasg IIKypKa CpeAHEH 3EpHUCTOCTH Ha TKAaHEBOU 1
OCHOBE

98 | lpaueBble HAIWJIBHUKHU 1 Habop

IIpakTuyeckas padoTa Mo MexaHu4eckoii 00padoTke MeTal1a

99 | TokapHO-BUHTOpE3HBI  CTaHOK  (yueOHas  wWiIuM  ydeOHo- 1
IPOM3BOJICTBEHHAsI MOJIeNb, HaripuMep TB6, TB7 u 11.)

100| CnecapHblii (KOMOMHUPOBAHHBIN) BEPCTaK C SKPAaHOM 1

101 | 3amuTHbBIE OYKH 1

102 | IlleTka-cmeTka 1
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y Haszseanue mamepuanos u 06opyoosanus Konuuecmeo
n/n

103 | HInudoBanpHas IKypKa CpeaHed 3epHUCTOCTH Ha TKAHEBOM 1
OCHOBE

104 | PocToBag nmoacraska 1

105| Tabnuna guaMeTpoB CTEpP)KHEH IOJ Hape3aHHE METPHUYECKOM 1
HapYXHOU Pe3bObI C TOMyCKaMu

106 | KommiekT pes3loB, COCTOALIMX M3 MPOXOJAHOr0, OTPE3HOTO U 1 Habop
HOJPE3HOT0

107| Habop 1ieHTpOBOYHBIX CBEPI U OOBIYHBIX CBEPII 1 Habop

108 | IaTpon s 3aaHel 6a0KK WM IEPEXOIHBIC BTYIKU 1

109| Pa3MeTouHbIil MHCTPYMEHT, IUTAHT€HIIUPKYJIb, TUHEHKH 1 Habop

110| TopueBsle KIOUU 1 Habop

111| Kpro4ok Juist CHATUS CTPYKKHU 1

IIpakTHyeckas padoTa 1o JIeKTPOTEeXHUKeE

112| TIK c rpaduueckum penaktopom (CAIIP DipTrace u 1. 1.) 1

113| Jlamna HakanuBaHUs ¢ HapspkeHUeM He Ooiiee 42 B 5

114| DnemeHTHI ynpaBiieHUs 3

115| DneMeHTHI 3alIUTHI U THE3/1A JIJISl €T0 YCTAHOBKHU 3

116| Ilarpons! ans namn 4

117| ABomeTtp 1

118 | BoimpsiMuTenbHbIe AUOABI ¢ IPOOUBHBIM HanpsikeHueMm 60 B 6

119| Kongnencarop na 1000 Mx® 1

120| IIpoBona 1 Habop

121 | IlnaTsl 7151 cOOPKU cXeM 2

122 | bnoku nuTaHusi IEPEMEHHOTO TOKA C BBIXOJHBIM HaNpsSKEHUEM HE 1
6onee 42B

123 | KomiekTopHbIit 3JIEKTPOJABUIaTEIb c BO30Y)XJICHHEM 1
MOCTOSTHHBIMU MarHUTaMu U pabouuM HanpsbkeHuem 3B

124 | Kanpkynsatop 1

IIpakTyeckas padora no o0padoTKe MaTEPHAIOB HA JIA3ePHO-TPABHPOBAJIbLHON MalllMHE

125

JlazepHo-TpaBUpOBaibHAs MalllMHa (IUIAHIIETHBIM TpaBiOp) C
BBIXOJTHOM MOIITHOCTBhIO HEe MeHee 25 Bt, ¢ pabouymm monem He

MeHee A3 u pazpemienuem He meree 1000DPI

1
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126

IIK ¢ rpaduueckum penakropom (Corel DRAW, KOMITIAC 3D u

T. 1.)

127

3alUTHBEIE OYKH

128

[Ilérka-cmETka

129

HImudoBanbHas MIKypKa CpeaHEel 3epHUCTOCTH Ha TKaHEBOW

OCHOBC

IIpakTnyeckasi padbora no podOTOTEXHUKE

130

Oo6opynoBanne Ha 0a3e 00pa3oBaTeIbHOI0 KOHCTPYKTOpa B
COCTaBe:

- TPU JICKTPOABUTATECIA C OHKOACPAMU HUJIM CCPBOABUTATCIIA
MMOCTOAHHOI'O BpallICHUA;

- AAaTYUK PaCCTOAHUA,

- JABa JaT4YnWKa CBETAa UJIN IIBETA,

—  JIBa AaT4MKa KacaHWs,

—  THPOCKOIIMYECKHUH AAaTYUK (MIPHU HAJTHMYHH);

— KOMIUICKT HOBBIX Oarapeil WM IOJHOCTBIO 3apsKEHHBIX
HOBBIX AaKKyMYJIATOPOB, HMMEIOIIMH EMKOCTh M HAalpsDKEHHE,
PaBHBIC IJIA BCEX YHACTHHUKOB;

—  KOMIUIEKT IIPOBO/IOB;

— KOMIUIEKT  KOHCTPYKTUBHBIX U COEIMHHUTENBHBIX
AJIEMEHTOB JUIsI MOCTPOEHMs Imaccu po0oTa M aKTUBHOTO WM
IIaCCUBHOI'O 3axBaTa (HaCCI/IBHBIM 3aXxBaTOM CUUTaATh JJIEMCHT
KOHCTPYKIIMH, C TOMOIIBIO KOTOPOTO POOOT MOXKET 3alleHTh U

YACPKUBATDH 0OBEKT 3a CUET IIOBOPOTOB Kopnyca)

1 Habop

131

Oo6opynoBanne Ha 0a3e Arduino (MakcuMalibHas KOMIUIEKTAIIHS)
Marepuainst:

— mata i npototunupoBanus Arduino UNO unm aHasor;

— MakeTHas 1uiata He MeHee 170 Touek  (miata
MPOTOTUIIHPOBAHHUS);

—  peryiaupyemblii CTaOWIM3aTOp MUTaHUS (Ha OCHOBE YHIA
GS2678 nnm anasor);,

— npaiiBep nBurateneit (Ha ocHoBe ynma L298D unu ananor);

1 Habop
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— tmaccu st podora B coope (DFRobot 2WD miniQ wumm
Amperka miniQ, wim aHasor), BKIIFOYArOIIee:

— maatdopma nuameTpom He MeHee 122 MM u He Oosee 160
MM C OTBEPCTUSIMH IS KPETUJICHHSI KOMIIOHEHTOB;

— JIBa KOJUIEKTOpPHBIX aBuratens ¢ peaykropamu 100:1 u
MPUITASTHHBIMH POBOJIaMU;

— JIBa KOMIUIEKTa KpEIUJICHUH NJIs JABUTATe]e C KPerexom
M2;

— 5Ba kojieca 42x19 mm;

—  JIBE LIapOBBIE OMOPHI;

— nBa wH(ppakpacHeix pgambHOMepa (1080 cm) Sharp
GP2YO0AZ21 wnu ananor;

—  /IBa NMAaCCUBHBIX KPEIUICHHUS Ui JATbHOMEPOB;

— JIBa AHAJOTOBBIX JIATYMKA OTPAXKCHHWSI HA OCHOBE
($OTOTPaH3UCTOPHOM ONTONAPHI (IATYNK JIMHUH);

— CCepBOABHTATEIh C MEXAaHWYSCKUM  3aXBaTOM  WIIH

KOHCTPYKTUBHBIC 3JICMCHTDBI AJI KPCTIJICHHU A [TACCUBHOI'O 3aXBaTa,

CKOOBI ¥ KPOHIIITEHHBI JIsI KPETIJICHHS] TaTYHKOB;
—  BUHTHI M3;

— raiiku M3;

—  CaMOKOHTpsIuecs raitku M3;

—  IIarosI 3 MM;

—  CTOMWKH ISl TIJIaT MIECTUTPAHHbIE;

—  TpYXHUHHBIE MANROBI 3 MM;

—  COEIMHUTENBHBIC TPOBOJIA;

— KabelbHbIE CTSKKHU (IUIaCTUKOBBIE XOMYTHI) 2,5x 150 mMwMm;

3 akkymynsTopHble OaTapen TtunopasMepa «KpoHa» c
3apsAAHBIM YCTPOUCTBOM (BO3MOKHO MCIIOJIH30BAaHHE OHOPA30BBIX
Oarapeit émkocThio He MeHee S00MAU); momyckaercs 3aMeHa Ha 4
aKKyMYJISTOpHBIX Oatapeu 3.7B tunopasmepa «18650»;

— kabenp ¢ paszpémom mns AKb tuna «Kpona» wim

Oarapeiinplii 070k moj 2 akkymysstopa 18650, coenuHEHHBIX
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n/n
MOCIIE0BATENbHO, C Pa3bEMOM IS MOAKIIOYeHHs K Arduino;
—  BBIKJIIOYATEJb;
— kabenp USB.
HHCTpyMEHTBI, METOAMYECKHUE TOCOOUS U MpOoYee:

—  TepCOHANIBHBIH KOMIIBIOTED 170031 HOYTOYK c
MPEeAyCTaHOBJICHHBIM MporpaMMHbIM obecnieueHremM Arduino IDE
JUTS IPOTpaMMHUPOBaHUs poOOTa;

- 2 KpECTOBbIE OTBEPTKH, MOX OIS noJt
IIPENOCTABIEHHBIN KPENEXK;

—  IIIOCKas OTBEPTKA, MOIXOAAIIAS MO KJIEMMBI MOTYJICH;

— OTBEPTKA C TOPLEBBIM KIIOUOM, MOAXOISAIMIUM IO
IIPENOCTABICHHBIN KPENEXK;

—  MaJIeHbKHE IJIOCKOTYOIIbl MJIH YTKOHOCHI,

—  OoKOpe3HI;

—  1udpoBOi MyITbTUMETD;

— pacrieyataHHas TEXHUYECKas JOKYMEHTAlUs Ha IUIATHI
pacuIMpeHus U JaTUUKH;

— 3apsaAHOE YCTPOMCTBO Al aKKymymnsTopoB Tuma «Kponay»
(BO3MO’KHO, O/IHO Ha HECKOJIBKO pabouux MECT U3 pacuéra, 4ToObl
BCE YYACTHMKH MOTJIM 3apspKaTh 10 OJHOMY aKKyMYJISITOPY
OJTHOBPEMEHHO) WJIM 3apsAHOE YCTPOHCTBO ISl aKKyMYJISITOPOB
tuna 18650

132| O6opynoBanue Ha 6a3e Arduino (MMHMMaIbHAS KOMIUICKTAIUS

1o/ 3a7a4y)
— Kowmnstotep ¢ ycranosneHHbsM [10 Arduino IDE;
— Arduino UNO unu aHaor;
— KommyTtanmonnsrii kabens 1 matel Arduino;
— KonTaktHast makeTHas mata (He MeHee 170 Touex);
— Caeroanopl (He MeHEE 4 MIT. OJJHOTO THIIA);
— Kwnomnka takroBas (He menee 1 mrT.);
— Ilorenunomerp  (C  BO3MOXKHOCTBIO  MOHTa)ka  Ha

KOHTaKTHOM IIIaTe);
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y Haszseanue mamepuanos u 06opyoosanus Konuuecmeo
n/n
— CoenuHuUTeNbHbIE IPOBOAA ISl KOMMYTAIMH 3JIEMEHTOB Ha
Iu1aTe;
— Pe3sucropsl, HE00X0IuMble s HOJKITFOUYEHUS
CBETOAMOM0B, M KHONKM (HomMHan pe3sucTopoB, X KOJIUYECTBO
Y4aCTHUK MOKET 110J100paTh CaMOCTOSTEIHHO)
133 | Kabens USB mns 3arpy3ku mporpammbl Ha pobota (nmm WiFi-
ajanTep A 0eCrpOBOJHOM 3arpy3KH)
134| TIK ¢ mnporpaMMHBIM OOECIICUEHHEM B COOTBETCTBHH C 1
UCIIOJIb3YEMBIMU KOHCTPYKTOPAaMU WIH CUMYJISITOpaMU
135| JIuct Gymaru Juisi BBHIIOJHEHUS TEXHUYECKOro pucyHka ((opmar 1
A4) u kapanam
136 | Ilnomanka Ay TecTupoBaHus poOOTa (MIOJIUTOH): 1 Ha 10 ygyacTHUKOB
—  nmToit 6anHep oT 440 /M? ¢ TUTIOrpadcKoii MeYaThio;
—  cTanuoHapHble O0BEKTHI;
— mepemeniaembie 00bekThI (6anku 0,33 11, KyOuku ¢ pedpom
40 MM 1 80 MMm)
IIpakTuyeckas padora no 3D-Moe TUPOBAHHIO U NTEYATH
137| 3D npuntep ¢ FDM neuatsio 1
138 | ®unament (PLA ¢unament, PETG ¢unament, Polymerdpunament 1 karymka (0,5 xr)
U T.J.)
139| TIK ¢ nanmuuuem 3D penaktopa (KOMITAC 3D, AutodeskInventor, 1
AutodeskFusion 360), Opayzep u pgoctyn B HMHTepHeT s
oOecrieyeHns Bo3MOokHOCTH pabothl B Tinkercad u Fusion 360,
nporpammoit  cnaiicuara (Cura, Polygon, Slic3r), cpencrtBa
npocMoTpa rpaduueckux (aitnos u popmara PDF
140 | CpenctBo i1t YUCTKH U oOcykuBanust 3D npuHTepa 1 Habop
141| Habop uHCTpyMeHTa JUIsl yAalleHUsl BCTIOMOTaTeNIbHBIX MOAIEPIKEK 1 Habop
(kaHTIETSIPCKUM HOX, OOKOpe3bl, HA0Op HaapuIei)
142 | JIuctel Oymaru popmaTta A4 — npeAnoUTUTENHHO YEPTEKHON 1 Habop
143 | Jluneiika (pekomenayercs 30 cMm), YroiapbHUKH uyepTéxHbie (45°, 1 Habop
30°, 60°)
144 | Hupkynp 4epTEXRHBIN 1
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Hazeanue mamepuanos u o6opyoosanus Konuuecmeso
n/n
145 | Kapangamm npoctsie (TM ¥ MOBBIIIEHHON MATKOCTH ) 1
146 | Jlactuk 1

IpakTnyeckasi padboTa N0 NPOMBIIIJIEHHOMY JH3AHHY

147| TIK ¢ rpaduueckum penaktopom (CorelDRAW, Blender, 1
GoogleSketchUp, 3DSMax, KOMIIAC 3D, Solid Works,
ArtCAM, AutoCAD wu T.n.) (mporpaMMHOe oOOecreueHue

BBIOMPAIOT pa3pabOTYMKU 32 TaHHH )

S. IlepeyeHbp CHPaBOYHBLIX MAaTEpPUHAJIO0B, CPeICTB CBA3M M  JJIEKTPOHHO-
BBIYHC/IUTEIBHON TEXHUKH, PAa3pPelICHHbIX K HMCHOJIb30BAHHIO BO BpeMs IPOBEICHHUS
OJTUMITHA/ABI

IIpn BBINIOJIHEHMM 3aJaHUM TEOPETUYECKOIO0 M IPAKTUYECKOTO TYpPOB OJIMMIIMA/bI
JIOITyCKAEeTCsl MCIIOJIb30BAHUE TOJIBKO CIIPABOYHBIX MAaTEPHAIOB, CPEACTB CBA3U U IJIEKTPOHHO-
BBIYMCIINTEIIBHOM TEXHHMKH, IPEIOCTAaBICHHBIX OpraHU3aTOpaMu, MPEeIyCMOTPEHHBIX B 3aJaHUAX U
KPUTEPHSX OLICHMBAHMs. 3alperiaercsl MOoJIb30BaThCs MPUHECEHHBIMM C COOOH KaJbKyJIsATOpaMu

CIIpaBOYHBIMU MAaTCpHaiaMu, CpCACTBAMU CBA3HU U BHGKTpOHHO-BBI‘IHCHHTCHBHOI;’I TEXHHUKOM.

6. Kpurepun u MeTOIMKA OLlEHMBAHUS BHINMOJTHEHHBIX OJTUMIHATHBIX 3a1aHUMH

CucreMa U METOIMKA OILIEHHUBAHMS OJMMIIMAAHBIX 3aJaHUN JOJDKHA ITO3BOJIATH OOBEKTUBHO
BBISIBUTH peajbHbI YPOBEHb MOATOTOBKH YYaCTHUKOB OJIMMITHA]TBI.

C yyerom »5TOro, mpu pa3padOTKE METOJUKH OIICHUBAHUS OJUMITMATHBIX 3adaHUI
HpeI[MCTHO-MeTOI[I/I‘-I€CKI/IM KOMHUCCUSAM peKOMCHI[yeTCSI:

— 10 BCEM TCOPETHYCCKHUM W MPAKTUYSCKUM 3aJaHUSIM, 3alIUTE MPOSKTa HAYMCIICHHE 0aJIOB
MIPOU3BOIUTH LIETBIMU, @ HE TPOOHBIMU YHCIIAMU;

— pa3Mep MaKCHUMaJIbHBIX OaJJIOB 3a 3aJaHWs YCTAaHOBHTH B 3aBUCUMOCTH OT YPOBHS
CIOHOCTH 3aJjaHusi, 3a 3aJaHus OJHOTO YPOBHS CIIOKHOCTH HAYUCHIATH OJMHAKOBBIN
MaKCHUMaJIbHBIN Oall;

— 00muit pe3yiabTaT Mo UTOraM TEOPETUUYECKOr0, MPAKTUIECKOTO TYPOB M 3aIIUTHI MPOCKTOB
OIICHUBATh MyTEM CIIOKEHHUs OaJIOB, MOTYYCHHBIX YYACTHHUKAMHU 32 KaKJ0€ TEOPETHUECKOE WITU
MPaKTUYECKOE 3a/IaHNe, a TaK)Ke 00N OalT 3a MPOEKT.

OHGHKa BBIITOJIHCHU ST yqaCTHI/IKOM J'II-O6OFO 3a1aHUsI HE€ MOKET 6I)ITI) OTlelaTeJIBHOﬁ,

MHUHHMaJIbHaA OLICHKA, BBICTABJIICMAs 3a BBIIIOJIHCHUC OTACIBHO B3ATOI'O 3adaHUA 0 6amo0B.
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HroroBas omeHka 3a BBITIOJHEHUE 3aJJaHHUI OIMpeesieTcs IMyTEM CIOKESHHS CYMMBI 0aJlIOB,
HaOpaHHBIX YYaCTHUKOM 3a BBITIOJHEHUE 33JaHUN TEOPETHYECKOro, MPAaKTUYECKOTO TYPOB U
3alIMTHI POEKTA C TOCIeayomM npuBeneHrueM K 100 6ayuibHO# crucTeMe (MakCUMallbHAs OLIEHKA
10 UTOTaM BBINTOJIHEeHUs 3ananuii 100 6amioB, HanmpuMep, TEOPETHUECKUN Typ He Oomee 25 6amios,
npakTU4deckuil Typ He Oosiee 35 Oamsos, 3amuTa npoekTa — He O6onee 40, Torma 25+35+40 = 100).
Pe3ynbTar BEIUMCIICHUS] OKPYTIISETCS IO COTBIX, HAIPUMED:

— MakcuMMalibHasg cyMMa Oa/yIoB 3a BBINOJHEHHWE 3alaHUM KAk TEOpETHYECKOro,
MPAKTUYECKOT0 Typa, TaK U 3aluThl mpoekTa — 100;

— YYacTHUK BBIIIOJIHWI 33JaHUS TEOPETUYECKOT0 Typa Ha 22,5 Oaria;

YYaCTHHUK BBITIOJIHWI 3aJIJaHUS TPAKTUYEeCcKoro Typa Ha 31,651 Garna;

YYaCTHHK 3alIUTUI IPOEKT Ha 34,523 Oama;

nony4yaem 22,5 + 31,651 + 34,523 = 88,674, 1.e. okpyriaénHo 88,67.

Tabnuya 8.
O0mas MakcMMAaJIbHAsA OLEHKA M0 UTOraM BbINOJIHEHUS 32 JaHUI OJTUMIIMAIbI 110 TEXHOJIOTHHI
Teopemuueckuii Ilpakxmuueckuui
Oman Knacce 3awuma npoexma
myp myp
5-6 25 35
7-8 25 35
[IxonbHbBIN
9 25 35
10-11 25 35
7-8 25 35 40
MyHuIMnaIbHbII 9 25 35 40
10-11 25 35 40

7. Ucnonb3oBanue y4eOHOHM juTeparypsl M MHTepHeT-pecypcoB NpH MOATOTOBKE
IIKOJBHUKOB K OJTUMITHA/IE

[Ipy MOATOTOBKE YYAaCTHHKOB K IIKOJFHOMY M MYHHIUIAIBHOMY STanaM OJHMITHAIbI
1es1eco00pa3Ho UCTIONb30BaTh CIeYIONNEe HUKETPUBEIEHHbBIE HCTOUHUKH.

Ocnoenas numepamypa.

1. borBunnukoB A. JI. Uepuenue. 9 wxnacc: yuebnuk [Tekcr] / A. JI. borBunaukos, B. H.
Bunorpanos, . C. BeimHenonbckuit. — 2-¢ u3f., crepeorurn. — M.: [poda: Actpens, 2018. —
239 c.

2. Koxuna O. A. Texnonorus: Ob6ciyxuBaromuii Tpya. 7 knacc: yueOnuk [Teker] / O. A.
Koxwuna, E. H. Kynakosa, C. 3. Mapkytkas. — 6-e uz., ucnp. — M.: Jlpoda, 2019. — 255 c.
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3. MarepuasioBeieHHe W TEXHOJIOTUsI MarepuaioB: Yuebd. mocobue / K. A. Barbiues, B. U.
besnanbko; nox pea. A. U. bareimesa, A. A. Cmonbkuna. — M.: HULL UHO®PA-M, 2013. —288 c.

4. Ilepensman . U. ’)Kuas marematuka. Cepus 3anumarenbHas Hayka. — M.: ACT: Actpens,
2003 r. (wu gpyrue uzgaHus (BaxHO Hanudue riasbl 6 «CekpeTHas IepenucKa MoIO0IbLIIIKOBY).

5. Ipeobpaxenckas H. I'. YUepuenue. 9 kiacc: yuebnuk [Tekcer] / H. I'. IIpeobpaxenckas, U.
B. KonykoBa. — 2-e uzn., nepepa6. — M.: Benrana-I'pad, 2016. — 269 c.

6. IIpoekThl ¢ ucnonbzoBanueMm koHtposuiepa Arduino. B.A.Ilerun. CII6.: BXB-IlerepOypr,
2014.

7. PobororexHuka /i aereit u poaurenei, 3-e nznanue. C.A.@ummnmos. CII6.: Hayka, 2013.

8. CAIIP Ttexnomnora-mammuaoctpoutensa. [Tekcr]: Yueonuk / 3. M. bepmunep, O. B.
TapatsinoB. — M.: ®opym, HUL] MTHDPA-M, 2015. — 336 c.

9. CacoBa 1. A. Texnonorus. 8 kiacc: yueOHUK Ui ydauuxcs o01ieoopa3oBaT. opraHu3anui
[Texct] / 1. A. CacoBa, A. B. Jleontses, B. C. Kanyctun; nox pen. . A. CacoBoil. — 4-e uzn.,
crepeotur. — M.: Benrana-I'pad, 2019. — 144 c.

10. Cacoa U. A. Texuomorusa. WHaycTpuaibHble TEXHOJIOTUU: 7 KIACC: Y4YEOHMK Ui
yuamxcs o6meodpasosar. opranuzanuii [Tekct] / . A. Cacosa, M. U. I'ypeBuy, M. b. [1aBnoBa;
nmox pen. W. A. CacoBoit. — 3-e wu3m., mnepepab. — M.: Bentana-I'padp, 2018. —
144 c.

11. Cunrx Caitmon Kuura mmdpos: taiiHas ucropus mudpoB u ux pacuudposku / CaitMoH
Cunrx; nep. ¢ anri. A. lNanbiruna. — M.: ACT: Actpens, 2009 r.

12. Cununa H. B. Texnonorus. TexHonoruu BeaeHus qoMa. S Kiacc: y4eOHUK Ui ydaliuxcs
obmeobpazoat. opranuzanuii [ Tekct] / H. B. Cunnna, B. JI. CumoHeHKO. — 4-€ u31., CTEPEOTHIIL. —
M.: Benrana-I'pad, 2019. — 192 c.

13. Cununa H. B. Texnonorusi. TexHonoruu BeaeHus aqoma. 6 kiacc: yueOHUK Ui ydalIuxcs
obmeobpazoat. opranuzanuii [Tekct] / H. B. Cunnia, B. JI. CumoHeHKO. — 3-€ u3/., CTEPEOTHIL. —
M.: Benrana-I'pad, 2019. — 192 c.

14. Texuomnorus. 5 knacc: yueOHuk [Tekct] / E. C. I'mo3man, O. A. Koxuna, 1O. JI. XoTyHues u
ap. — M.: lpoda, 2016. — 335 c.

15. Texunomorusi. 5 kjacc: y4eOHHMK st oOmieoOpa3oBar. opranuzarnuii [Texcr] / B. M.
KazakeBuu u np.; nox pen. B. M. KazakeBuua. — M.: [Ipocsemenue, 2019. — 176 c.

16. TexHosorusi. 5 kjacc: y4yeOHUK s ydalIMXcs o00Ieo0pa3oBaTeIbHBIX OpraHU3aINH
[Tekct] / U. A. Cacosa, M. b. I1aBnoBa, M. 1. I'ypeBuu u ap.; nox pea. M. A. Cacosoii. — 6-¢ u3j.,
crepeortur. — M.: Benrtana-I'pad, 2019. — 240 c.

17. Texunonorus. 6 xnacc: yueonuk [Tekcr] /E. C. I'mo3man, O. A. Koxwuna, 0. JI. XoryHies,
E. H. Kynaxosa u np. — M.: [Ipoda, 2016. — 383 c.
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18. Texuomorusi. 6 kmacc: y4eOHUK mns oOmeoOpa3oBar. opranusanuii [Texcr] / B. M.
KazakeBuu u ap.; mox pea. B. M. Kazakesuua. — M.: IIpocsemienue, 2019. — 192 c.

19. Texuomnorus. 8-9 kmnaccel: yued. mocobue st ooueoOpazonat. opranuzanuii [Tekcr] / B. M.
Kazakesuu u 1p.; nox pex. B. M. KazakeBuua. — 2-e uzg. — M.: [Ipocsemenue, 2018. — 255 c.

20. Texuomorus. bazossiit ypoBens: 10-11 kmaccer: yueOnuk [Tekcer] / B. JI. Cumonenko, O. I1.
Ouunun, H. B. Matsam u np. — 6-¢ u3z., crepeorun. — M.: Benrana-I'pad, 2020. — 208 c.

21. Texnomorus. TexHOIOTHH BEACHUS AOMA. 7 KJacc: y4eOHUK JJIs ydanuxcst o0meoopa3opar.
opraam3anuii [Tekct]/ U. A. CacoBa, M. b. [laBnoBa, A. 1O. lllapyruna u ap.; mox pen. U. A.
Cacogoii. — 3-¢ u3j., nepepad. — M.: Benrana-I'pad, 2018. — 208 c.

22. TexuHomorus: 7 kmacc. yueb. mocobue ansa obmeodpaszoBar. opranusamuii [Tekcer] / B. M.
KazakeBuu, I'. B. Iluuyruna, I'. FO. CeménoBa u ap.; mox pea. B. M. KazakeBuua. — M.:
[Tpocsemenue, 2017. — 191 c.

23. Tumenko A. T. Texunonorus. MuaycTpuaabHble TEXHOJOTHMHU: 5 Kiacc: Y4eOHUK s
yuamxcs obmieoopaszopar. opranuzanuii [Tekcr] / A. T. Tumenko, B. JI. Cumonenko. — 3-e u3n.,
crepeotur. — M.: Benrana-I"pad, 2019. — 192 c.

24. Tumenko A. T. Texuomorusi. MuaycTpuanbHble TeXHOJOTHHU: 6 Kjacc: Y4eOHUK st
yuyamuxcst odmeo0pasosar. opranuzanuii [Tekcr] / A. T. Tumenxko, B. JI. Cumonenko. — 4-e usn.,
crepeotnr. — M.: Benrana-I'pad, 2019. — 192 c.

25. Tumenko A. T. Texuomorusi. MuaycTpuanbHble TEXHOJIOTHH: 7 Kjacc: Y4eOHUK s
yuammxcs obmieoopaszopar. opranuzanuii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 2-e u3n.,
crepeotur. — M.: Benrtana-I'pad, 2019. — 176 c.

26. Ypoxku pobororexnuku. Koncrpykmus. JIsuxenue. Yupasnenue. C.A.Oununmnos — 2-e u3f.,
ucrnp. u gon. — M. : JlabopaTopust 3Hanuit, 2018.

27. llxona u nmpoussoactso. 2000-2022.

Lononnumenvras npogunvras aumepamypa:
1. Anuesa H. 3. 3putenbHble nutto3uu: He Bepb riazam ceouM / H. 3. Anuesa. — PoctoB H//1;
®enukc, 2007. — 333 c.
2. T'opuna I'. C. MonenupoBanue dopmsl oaexbl / I'. C. T'opuna. — M.: JI€rkas u nuimeBas
IIPOMBILIEHHOCTH, 1978. — 346 c.
3. TOCT P 60.0.0.4-2019. Pob6otsl u poOOTOTEXHHUYECKHE yCTpoiicTBa. TepMUHBI H
onpeneneHus: https://allgosts.ru/25/040/gost r 60.0.0.4-2019.

4. Nymxkun P. Marematuka u kpuntorpadus. TaliHbl mudpoB U JIOTHYECKOTO MBILIUICHUS. —
M.: UzpatensctBo ACT, 2017 r.
5. Kan /IpBun Banommmku kogoB — M.: Lentpronurpad, 2000 r.
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6. Koctiom. Teopust xynoxecTBeHHOTo npoektupoBanus [Tekct]: yuebnuk / mox obmr. pen. T.
B. KoznoBoit; MockoBckuii TekcTibHbId yH-T uM. A. H. Koceiruna. — M.: MI'TY um. A. H.
Kocreiruna, 2005. — 382 c.
7. JlaBpentseB A. H. Mcropus nuzaiina: yue6 nmocodue / A. H. JlaBpentseB — M.: 'apnapuku.
2007.-303 c.
8. Jlocb A. B., Hecrepenko A. 10., PoxkoB M. U. Kpunrtorpaduueckre METOABI 3aIUTHI
uH(OpMaIuU ISl H3y4arIuX KOMIBIOTEpHYIO Oe3onmacHocTh. — M.: FOpaiit, 2021 r.
9. MakaBeeBa H. C. OCHOBBI XYyJI0KECTBEHHOIO IPOCKTUPOBaHUS KocTioma [Tekcr]:
npaktukyMm / H. C. MakaBeeBa. — M.: Akanemus, 2008. — 240 c.
10. Mup Bemeit / ra. pen. T. EBceeBa. — M.: CoBpemeHHas sHuukionenus Asanra+, 2003. —
444 c.
11. MoaenupoBaHue U XyA0XKECTBEHHOE odopmiieHue oaexanl: yueonuk / B. B. Epmuiosa, /.
1O. Epmunoa. — M.: OZON.RU, 2010. — 416 c.
12. Tlapmon ®. M. Pucynok u wmopna-rpaduka [Tekct]: yuebnuk / ®. M. Ilapmon. —
ExarepunOypr: ['ymanurtapusiii yausepcurer, 2004. — 256 c.
13. Ilnakcuna 3. b. Ucropus koctioma. Ctunm u Hampasienus: [Tekcr]: yue0. mocobue / D. b.
[Tnakcuna, JI. A. Muxaiinosckas, B. I1. [lonos. — 3-e u3n., ctep. — M.: Akagemusi, 2008. — 224 c.
14. TlonsixoB B. A. Ilpaktukym mo anekrporexHuke [Tekcrt]: yued. mocobue mis yuyanmxcs [X
u X knaccoB / nop pen. JI. A. Jlucosa. — 4-e uznanue. — M.: IIpocsemenue, 1973. —256 c.
15. IlpoextupoBanue koctioma. YueOuuk / JI. A. Caduna, JI. M. TyxOGarymiuna, B. B.
Xammatosa [u. ap.] — M.: Uada-M, 2015. — 239 c.
16. Pynre B. ®. Vcropus nuzaitHa, Hayku U TexHUkH / Pynre B. @. Yueb. nocobue. B 2 kH.
KHu.1 — M.: Apxurekrypa-c, 2008. — 368 c.
17. CoBpemeHHas sHuukiIoneaus Asanrtat. Monxa u ctune / . pea. B. A. Bonogun. — M.:
AsanTta+t, 2002. — 480 c.
18. Copoxun A. B. «3amuTa uHpopMaIum, OHJIaH-KYPC

https://openedu.ru/course/hse/DATPRO

19. TpyxanoBa A. T. MnmocTpupoBaHHOE MocoOHe MO TEXHOJOTMM JIETKOM OnexIbpl. — M.:
Bricmas mkona: Uzn. nentp «Axagemusi», 2000. — 176 c.
20. Ypoxku pobororexnuku. Koncrpykmus. /Ipmwkenne. Ynpasienne / C. A. Ouiaunmnos; cocrT.

A. 4. llenkynosa. — 2-e u3f., ucnp. u gon. — M.: Jlabopatopus 3nanuit, 2018. — 190 c.

OnexmpoHmnvle pecypcoi:
1. ®enepanbHblii  LEHTp  HMHPOpPMAIMOHHO-0Opa3zoBaTeslbHbIX  pecypcoB  (DLMOP)

[DnexTponnslil pecypc] / 2019 Poccuiickoe obpazoBanue // Pexxum noctyma: http://fcior.edu.ru/.
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2. ACKOH [OnektponHslii pecypc] / Poccuiickoe unkeHepHoe 11O st mpoektupoBaHus,

npou3BojcTBa U ousHeca // ACKOH, 1989 — 2019 // Pexxum noctyma: https://ascon.ru.

3. VI-TECH.EU [Oaexktponnsiii pecypc| / VT-TECH.EU // Pexum nocryna: http://vt-
tech.eu/.

4. Tnametpsl CTEp)KHEM  IIOJ ~ Hape3aHue METPUYECKON Hapy)XHOH  pe3bObl
¢ gponyckamu ['OCT 16093-2004 [Dnextponnsiii pecypc] / Ilopranm TokapHoro nena u
MIPOM3BOJICTBA B c(epe MAIIMHOCTPOCHHS, MeTautoo0paboTka Ha MeETauio00padaThIBAIOITUX

CTaHKax JUIS pa3IMYHBIX pabouunx TpyII I URL: http://www.tokar-

work.ru/publ/obuchenie/obuchenie/diametry _sterzhnej pod rezbu/19-1-0-126.

5. Uznarenbckuil neHTp «Akagemus» [InexktpoHubid pecypce] / URL: http://www.academia-

moscow.ru/.
6. Onumnuanael Ui MKOJIBHUKOB [DnekTpoHHbldl pecype] / © Onumnuana.py, 1996-2019 /

URL.: https://olimpiada.ru/.

7. TonutexHuyeckas oubnnoreka [DJ1eKTpOHHBII pecypc]/URL:

https://polymus.ru/ru/museum/library/.

8. Texuonoruu 6yayuiero [Dnekrponnsiii pecypc]/URL: http://technologyedu.ru/.

9. ®enepanus naTepHET-00pa3oBanus [ DnexkTpoHHsIi pecype]/URL: http://www.fio.ru/.

10. YITY Mopnemuct. Cranku ¢ YITY ans xo66m u Ousneca [DnekTpoHHBIN pecypce] / Pexum
nocryna: http://cncmodelist.ru/.

11. DJIEKTPOHHAS KHUI'A. becninatnast 6ubnuoreka MKoJIbHUKA [ DNEKTpOHHBIN pecypc] /

URL.: https://elkniga.ucoz.ru/.

12. DOnextponHo-oubnuoreunas cuctema ZNANIUM.COM [Onexrponnsiii pecypc| / URL:

http://znanium.com.

13. brnor ¢ Marepuanamu 3aaHuil [DIeKTpoHHBIN pecypc] / © AkagemMusi HOBBIX TEXHOJIOTHH /
Bcemupnbeie unkenepuole urpel - World Engineering Competitions. — Pexum poctymna:

http://wec.today/blog.php/.

14. 10 mone3HBIX COBETOB MO paboTe Ha Ja3epHOM rpaBépe 1Mo AepeBy u ¢anepe. Hactpoiika
nazepHoro rpasépa. [DnektponHblii pecypc| / 3Dtool 2013-2020 / 3Dtool Kommnekchbsie 3D

pemenusi. — Pexxum nmoctyma: https://3dtool.ru/stati/10-poleznykh-sovetov-po-rabote-na-lazernom-

gravere-po-derevu-i-fanere-nastroyka-lazernogo-gravera/.

15. JlucraHIMOHHBII BUJIEOKYPC «Ypoku POOOTOTEXHUKMY, YPOBEHBb 1:

https://lektorium.tv/newrobotics-1

16. JlucTaHIIMOHHBII BHJIEOKYPC «Ypoku POOOTOTEXHUKI, YPOBEHb 2:

https://lektorium.tv/newrobotics
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https://3dtool.ru/stati/10-poleznykh-sovetov-po-rabote-na-lazernom-gravere-po-derevu-i-fanere-nastroyka-lazernogo-gravera/
https://lektorium.tv/newrobotics-1
https://lektorium.tv/newrobotics-1

17. Cpena IIPOrPaMMHUPOBAHHUS BUPTYaJIbHBIX po6oTOB TRIK Studio:

https://trikset.com/downloads#trikstudio

18. Cpena MOJIETTUPOBAHUS BUPTYaJbHbBIX BJIEKTPUYECKUX cXeM Tinkercad:

https://tinkercad.com

19. Cpena nporpammupoBanust Arduino IDE: https://www.arduino.cc/en/software
20. T'OCT P 60.0.0.4-2019/CO 8373:2012, JaTa BBE/ICHUS 2019-09-01:
https://docs.cntd.ru/document/1200162703

21. Dransl Bcepoccuiickol onMMNOMaabl IIKOJBHUKOB II0 TEXHOJIOTMH B TI. Mockse:

https://vos.olimpiada.ru/tech/2021 2022

22. Kanan mnpoduns «Pobororexnuka» Bcepoccuiickol oJMMIHManbl MIKOJIBHUKOB — TI0

TexXHoJoruu: https://t.me/vseros robotics

No
Cceblika Onucanue mamepuana
n/n
1 https://resh.edu.ru/subject/lesson/1263 | Camoii IpeBHEHl TEXHUKOW pe3bObl MO JIEPEBY
/ cuMTaeTcss KOHTypHas pe3bba. Ha manHOM

sanstuu POII (ypok Ne 6) ecTh BO3MOXKHOCTH
MIO3HAKOMUTBCSI C TEXHUKOW KOHTYPHOM pe3bObl
no gaepeBy. Bpibop mopoasl  IpeBeCUHBI,
HEOO0XOMMOr0 HMHCTpYMEHTa M 0Oe30macHOi

paboThI COCTABAT CYTh 3TOTO 3aHATHS

2 https://www.youtube.com/watch?v=c | JlepeBsiHHOE Kpy»X€BO TOMOBOH pe3bObl Bcerjaa

VVECMiUvFQ&t=119s OyneT  NpUTATHBAaTH CBOMM  OYapOBAaHUEM,

3aMBICIIOBATBIM ~ PUCYHKOM, HEOOBIKHOBEHHBIM
TEXHOJIOTMYECKUM pemeHneM. Ha macrep-knacce,
nemoHctpupyeMoM Ha TB-kanane «KynbTypay,
MOXXHO  IIO3HAKOMHUTBCSI C  BO3MOXXHOCTSAMH
W3TOTOBJICHHs] (hparMeHTa JTOMOBOH pe3b0Obl B

JOMAIIHUX YCJIOBUAX

3 https://www.youtube.com/watch?v=rzl | M3roToBieHne TeXHOJIOTHYECKOIO MPOEKTa — 3TO

ry7Hg2ys HEOTBhEMJIEMAsl YaCTh BCEPOCCUUCKON OJIMMIINAJIBI
IIKOJILHUKOB. HEOOBIKHOBEHHOE peIIeHHEe TI10
H3TOTOBJICHUIO «CKa30YHOI KOPMYIIIKH
MPEII0KEHO B 3TOM BHUICOPOITUKE.

TexHomornyeckuii IMPOCKT OBLI MNpEaACTaBJICH Ha
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https://trikset.com/downloads#trikstudio
https://tinkercad.com/
https://www.arduino.cc/en/software
https://docs.cntd.ru/document/1200162703
https://resh.edu.ru/subject/lesson/1263/
https://resh.edu.ru/subject/lesson/1263/
https://www.youtube.com/watch?v=cVVECMiUvFQ&t=119s
https://www.youtube.com/watch?v=cVVECMiUvFQ&t=119s
https://www.youtube.com/watch?v=rzlry7Hg2ys
https://www.youtube.com/watch?v=rzlry7Hg2ys

n/n

Cceovinka

Onucanue mamepuaia

3akiarounTebHoM dTane BecOIll mo TexHosoruu B

2015 r. (Cankr-IlerepOypr)

https://www.youtube.com/watch?v=ug

1h4xSqXEc&t=113s

DTOT BUACOPOJIMK AEMOHCTPUPYET BO3MOKHOCTH
y4eOHOM MacTepCKOM IIKONBI, TJ€ MOXKHO
OCYIIICCTBHUTH MPAKTHYECKU Tro00H
TEXHOJIOTUYECKHI MIPOEKT. Ha  npumepe
«AKTUBHOU BUTPUHBI», KOTOpast crana
¢dbuHamucTomM Becepoccuiickoro koukypca HTTM B
2016 1., JEMOHCTPUPYIOTCSI  BO3MOXXHOCTH
COBMEIIICHUSI CTOJIIPHBIX PadoOT, JAEKOPATHBHBIX

00pa30B, JMEKTPOTEXHUUECKUX padboT

bubnunorexa MOIII (ID:144228)

VYBenuueHue  MOTpeOJIeHUsT  DIEKTPOIHEPTUU
TpeOyeT pa3BuUBaTh BCE OTPAciId U pellaTh
BOIIPOCHI ITPe0Opa30BaHUs PA3HBIX BUIOB YHEPTUN
B  JJEKTPUYECKYIO, aKKyMYJIHUpPOBaHUS 3TOU
ANIEKTPOPHEPTHMH U Tepenayn Ha  Ooubliue
pacCTOSTHUSA. JlaHHBII tect  bubnuorexu
MOCKOBCKOM 3JIEKTPOHHOM IIKOJIBI ITO3BOJISET

MMPOBCPUTH 0a30BbIC 3HAHHS B ’TOM HallpaBJICHUH

bubnmnorexa MOIII (ID:135794)

IToHuMaHKEe CYIIHOCTH HOBBIX TEXHOJIOTMM — 3TO
HE00X0IUMOCTh HAaCTOSIIIETO BPEMEHH.
TexHOonmoruueckoe  JIUAEPCTBO B CO3JaHUU
IIPOPBIBHBIX ~ IPOAYKTOB  SIBISIETCA  BAKHBIM
HaIlpaBJICHUEM pa3BUTHUA CTpaHbl. Ha HEeCKOMbKHUX
IIpUMEpax HOBBIX TEXHOJOTHHM IpEeAJIaracTcs
IIPOBEPUTH CBOU IMO3HAHUS M YOEIUTbCA B HUX

MMPOYHOM YCBOCHHUU

bubmmorexa MOII (ID:136890)

VYyamumMmces npeiaraeTcss IpoOBEpUTh CBOU 3HAHUSA
0 PpPYy4YHOH MeTalmooOpaboTKe MOCPENICTBOM
tecta bubnnoreku MOCKOBCKOH 3IEKTPOHHON

HIKOJIBI

bubmorexa MOIII (ID:136889)

VYyamumcst MNPpEACTaBIACTCA BO3MOXHOCTb
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https://www.youtube.com/watch?v=ug1h4xSqXEc&t=113s
https://www.youtube.com/watch?v=ug1h4xSqXEc&t=113s

n/n

Cceovinka

Onucanue mamepuaia

IIPOBEPUTH CBOM IIPEACTABICHUS O JPEBECHUHE, €€
CBOICTBaxX M crocofax oOpabOTKH TOCPEICTBOM
tecta bubinoreku MOCKOBCKOH 3JIEKTPOHHON

IIKOJIBI

bubnuorexa MO (ID:142375)

JunaMmuka npeoOpa3oBaHU OKPYXKAIOLIEro MUpPA
TaKoBa, YTO YEJOBEK BCE 4Yalle OKa3bIBACTCS B
HOBBIX s ce0s CcUTyauusx, TIJe TOTOBbIE
perLenThbl HE paboTaror. HaBbiku
UCCIIC/IOBATENIbCKOW M TPOEKTHOM  paboTHl,
IPUOOPETEHHBIE B IIKOJE, MOMOIYT Y4YallUMCs

OBITE yCIICUIHBIMHU B JIFOOBIX CUTYyalugax

10

bubnunorexa MOIII (ID:136910)

VYdammMcsi TpeasiaraeTcsi Ha 0a30BOM  YpPOBHE
NPOBEPUTH  CBOM  3HAaHUS 10  PY4YHOH
METauI000paboTKe MOCPENICTBOM TecTa

bubnuoTexn MOCKOBCKOM 3JIEKTPOHHOM IIKOJIBI

11

bubmuorexa MO (ID:136888)

Yyamumcs npeagaraercsi mpoBepuTh CBOU 001IUe
NPEJCTAaBICHNUS O APEBECHHE U JIEPEBOOOPAOOTKE
nocpenctBoM Ttecra buOmuorekn MockoBCKOM

3J'IeKTp0HHOfI IIKOJIbI

12

bubnmnorexa MOIII (ID:137201)

HccnenoBaTenbckuii MPOEKT SIBIISIETCS
HEOOXO0TUMBIM crocobom COBPEMEHHOTO
o0pa3oBaHUs IITKOJIbHUKOB. Yyammumcst
MPEIOCTaBISAETCS BO3MOXKHOCTH pa3olOparbcsi B
crocobax dbopMupoBaHus COOCTBEHHOTO

HCCICO0BATCIIbLCKOI'O IIPOCKTA

13

bubmuorexa MO (ID:107855)

VYyanmmMcs mpejyiaraeTcsi IpoOBepUTh CBOM 3HAHMUS
B 001acTH TOKapHOM 00pabOTKH JpEeBECHHbI
nocpeAcTBoM Tecta bubmuorekn MockoBCKoOi

AIEKTPOHHOMW IIKOJIBI

14

https://resh.edu.ru/subject/lesson/1106

B  momymspuoit  ¢dopme Ha  miardopme
Poccuiickoil anekTpoHHOM mmIKoibl (ypok Ne 3)

MpEACTABIACTCA MaTCprall O MECTAJIJIaX U CILIaBax,
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https://resh.edu.ru/subject/lesson/1106/
https://resh.edu.ru/subject/lesson/1106/

n/n

Cceovinka

Onucanue mamepuaia

UX TPUMEHEHUHU, MapKUPOBKE cTajeil, crocobax

00paboTku u Jp.

15

https://resh.edu.ru/subject/lesson/1129

B  monymapuoi#t  ¢dopme Ha  muiardopme
Poccutickoil anexkTpoHHONW MKOMBI (Ypok No 2)
MPEACTABISIETCS MaTepHall O TEXHOJOTUYECKHUX
MaIIHHAX, MEXaHU3MaX, MEXaHUYECKUX
nepenavyax, KWNHEMaTHYeCKUX CXeMaX M YCIOBHBIX

0003HaYEHUIX

16

https://resh.edu.ru/subject/lesson/1066

/

B  momymspuoit  ¢dopme Ha  miardopme
Poccuiickoil anekTpoHHOM wmiKoabl (ypok Ne 1)
OpPEACTaBIseTCs  MaTepual O  COBPEMEHHOM
IPOM3BOJICTBE, AKTYAJIbHBIX M IEPCIEKTUBHBIX
TEXHOJIOTHUAX (JII/ITI)é, mTaMIIOBKa, IMOPOIIKOBasA

MeTaJLITyprusi, Ja3epHble TEXHOJIOTUHU U T.1.)

17

https://resh.edu.ru/subject/lesson/1130

B nonmymspHoit  ¢dopme Ha  mnatdopme
Poccuiickoii anekTpoHHo#l mikonbl (ypok Ne 9)
MpEACTABISIETCST  MaTepuall O  KBapTUPHOMU
AIIEKTPOIPOBOJIKE, [0CJI€I0BAaTEIbHOM u
napajuiebHOM ~ COCIMHEHUU  TPOBOJHHUKOB,
YCIIOBHBIX 0003HAYEHUSIX, OCBEIICHUH, KOPOTKOM
3aMBIKaHWUW, TMPUHIMIHAIBGHBIX W MOHTaXHBIX
ANEKTPUUECKUX TeTsX, MHOTOTapUPHBIX

CUETYHKAX QJICKTPOSHEPIUU

18

https://resh.edu.ru/subject/lesson/1107

B  nmomynspuoit  ¢dopme Ha  miardopme
Poccuiickoii anexkTpoHHo# mikosbl (ypok Ne 10)
NpeCTaBIsieTcss Marepuail o (yHKIHOHATIHLHOM
pasHo0Opa3uu po6oTOB (IpOMBIIIIEHHBIE,
OBITOBBIC, HCIIOJB3YIONIMECS B Hayke H 1p.).

[enaercs ynomnHanue o 3D-npoTOTUNIMPOBAHUH

19

https://resh.edu.ru/subject/lesson/1131

[

B nonynspHoii  ¢gopme Ha  miatdgopme
Poccuiickoii snexTpoHHO# mKkoiasl (ypok Ne 11)

MNpEACTAaBIACTCA MaTepuail o pa3pa60TI<e 151
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https://resh.edu.ru/subject/lesson/1129/
https://resh.edu.ru/subject/lesson/1129/
https://resh.edu.ru/subject/lesson/1066/
https://resh.edu.ru/subject/lesson/1066/
https://resh.edu.ru/subject/lesson/1130/
https://resh.edu.ru/subject/lesson/1130/
https://resh.edu.ru/subject/lesson/1107/
https://resh.edu.ru/subject/lesson/1107/
https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/

n/n

Ccebwlnka

Onucanue mamepuaia

IIPOEKTOM.

MIPOEKTA.

BBITTOJIHCHHWHN HIKOJIBHBIX yqe6H51x U TBOPYECKUX

MPOEKTOB. AJNTOPUTM PaOOTHI HaJ COOCTBEHHBIM

Kpurepuu TEXHOJIOTHYECKOI0

Paccmotpenst PUMEPBI

TEXHOJIOTHYECKUX  IIPOCKTOB «YMHBIH JOM»,

«AKTHBHasi BATPUHA»

CcbuIkM HA TPOrpaMMHoOe ofecrnedeHne JAJs NPaKkTu4ecKux pador mo 3D- mogesupoBanunio

No
y Haumenosanue Ilpumeuanue Hnmepnem-ccolika
n/n
1 Kommac 3D LT | becrinatHast, HO He paboTaer ¢ https://kompas.ru/kompas-3d-1t/about/
v.12 dopmaramu STL, OBJ, STEP, KoMmriuiekTsr:

MIOSTOMY PeKOMEHayeTcs Ooiee
IpoJBUHYTas Bepcusi — 16 u

BBIIIC

https://edu.ascon.ru/main/download/fre

eware/

2 Kommac 3D
v.19

HJ'IaTHaH, AOCTYIIHA o6pa30Ba—

TCJIbHAA JIMOCH3USA WU TpUAJT

https://edu.ascon.ru/main/download/kit/

3 Autodesk

Inventor v.20

becninatnas ans 06pa30Ba—

TEJIbHBIX YUPESKICHUN

https://www.autodesk.ru/education/free

software/featured ?referrer=%2Feducati

on%2Ffree-software %2 Ffeatured

4 Autodesk
Fusion 360

becnnatnas mis 06yt1a10u11/1xc;1

u npenonaBaTeJIeﬁ

https://www.autodesk.ru/products/fusio

n-360/students-teachers-educators

5 Tinkercad becrinarnas https://www.tinkercad.com/

6 Ultimaker becninarnas https://ultimaker.com/software/ultimake
Cura r-cura

7 Polygon 2 becninarnas, pabotaer https://picaso-

¢ 3D-npunrtepamu Picaso

3d.com/ru/products/soft/polygon-2-0/

8 Polygon X

becruiatHas, paboraer
¢ 3D-npunrepamu Picaso,

HY>KHA PEruCTpaLys

https://picaso-
3d.com/ru/techsupport/soft/designer-x/

9 Slic3r

becruiataas

https://slic3r.org/download/
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https://kompas.ru/kompas-3d-lt/about/
https://edu.ascon.ru/main/download/freeware/
https://edu.ascon.ru/main/download/freeware/
https://edu.ascon.ru/main/download/kit/
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/education/free-software/featured?referrer=%2Feducation%2Ffree-software%2Ffeatured
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.autodesk.ru/products/fusion-360/students-teachers-educators
https://www.tinkercad.com/
https://ultimaker.com/software/ultimaker-cura
https://ultimaker.com/software/ultimaker-cura
https://picaso-3d.com/ru/products/soft/polygon-2-0/
https://picaso-3d.com/ru/products/soft/polygon-2-0/
https://picaso-3d.com/ru/techsupport/soft/designer-x/
https://picaso-3d.com/ru/techsupport/soft/designer-x/
https://slic3r.org/download/

Ne

y Haumenosanue Ilpumeuanue HUnmepnem-ccoiika

n/n

10 CpencrtBa becniataeie https://ru.pdf24.org/
poOCMOTpa https://get.adobe.com/ru/reader/otherve
PDF rsions/
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https://ru.pdf24.org/
https://get.adobe.com/ru/reader/otherversions/
https://get.adobe.com/ru/reader/otherversions/

IIpunoxenne 1
Ilepeuennb TeM Ui pa3padOTKHU 32IaHUI TEOPETHYECKOI0 TYPa IMIKOJIbHOT0 U
MYHHIHMNAJIBHOIO ITANIOB OJJMMIINA/IbI 10 TEXHOJIOTUH

Teopernueckue 3aaaHus JODKHBI OTpa)kaTh CIEIYIOIIME pa3/ieibl IKOIbHOW MpOTrpamMMbl

npeamera «TexHonorusy AJid BCEX YHYaCTHUKOB OJIMMIIMA/BI.

7.

AN oI A

O61mme pasaesnbl
Jn3aiin.
Jlazepubie TexHOMOTMU. HaHOTeXHONMOTHH (IPUHIIUIIBI peaTU3aIiH, 00JaCTH IPUMEHCHHS).
OCHOBBI IPEITPUHUMATETHCTBA.
[Tpon3BOACTBO M OKpYXKAIOIIas Cpea.
[IpodopuenTanms u camoonpeneacHue.
CoumanbHble TEXHOJIOTHH.

CtpykTypa mpoU3BOACTBA: TOTPEOHOCTH, PECYPCHI, TEXHOJIOTHYECKHUE CUCTEMBI, TTPOLIECCHI,

KOHTPOJIb, COBIT.

8.
9.
10.

TexHUKH U TEXHOJIIOTHH B Pa3BUTUU 00IIecTBa. ICTOpHUS TEXHUKU U TEXHOJIOTUH.
Yepuenue.

DNeKTpoTeXHUKa M AeKTpoHuKka. CrocoObl MoydeHus, Nepefadyd M HCIOJIb30BaHUS

AJIEKTPOIHEPIUM. AJIbTEpPHATUBHASI SJHEPIETUKA.

p—

S 0 2 Nk wNy =

wos wh =

Paznean! no npoduiaro «TexHuKa, TEXHOJOTHHA U TEXHUYECKOE TBOPYECTBO)
ABTOMAaTHKa U aBTOMATU3aLIMsI IPOMBIILJIEHHOTO TPOU3BOCTBA.
NnxenepHas u TexHudeckas rpaduxa.
MarepuanoBeieHle IPEBECUHBI, METAJIJIOB, INIACTMACC.
MamnHoBeneHue.
PeMoHTHO-CTpoUTENbHBIE PAOOTHI (TEXHOIOTHS BEACHUS IOMA).
Pob6oTorexHuxa.
TexHnueckoe TBOPUECTBO.
TexHocdepa.
TexHonoruu mpou3BoJACTBa U 00PAOOTKHM MaTEepPHUaIOB (KOHCTPYKIIMOHHBIX U Ip.).
XynoxecTBeHHast 00paboTka MaTepuasoB.

Paszgeant no npodpuino «KyabTypa noma, 1u3aiiH 1 TEXHOJIOTUN»

JlexopaTUBHO-IPUKIIATHOE TBOPUYECTBO.
HuTtepsbep.
Hcropus kocTroma.
KoHcTpynpoBanne u MOEnpoOBaHNE IBEUHBIX U3EIHI.

MaTCpI/IaJ'IOBe,Z[CHI/IC TCKCTUJIBHBIX MaTCPUAJIOB.
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6. MammuHoBeeHue.

7. TexHONOruu MpoOM3BOJICTBA U 0OPaOOTKH MaTepHaoB (MULIEBBIX TPOAYKTOB, TEKCTHIIbHBIX
MaTepHayioB U Ip.).

8. XynoxecTBeHHasi 00pabOTKa MaTepHAIIOB.

Pa3nesnl no npopuiaro «Podororexnuka»

1. Mexanuueckue mnepenadyu. 3agadyd Ha ONpENEICHHE TUIIA Iepelayd Mo €€ DIEMEHTaM.
Pacuer mnepemaTtouHoro oTHomIeHHS (3yOuaTas mepedada, pEeMEHHas Iepejada, BUHTOBAs,
(dpuKIHOHHASN).

2. 3aga4u Ha YTECHUE U pacUET KUHEMATUYECKUX CXEM.

3. PaBHOMepHOE JBUXKEHHE (ABM)KEHHE OJHOTO WM HECKOJbKUX OOBEKTOB, CpeIHss
CKOPOCTb).

4. PaBHONIEpEMEHHOE JIBUKEHUE (IBUKEHHE OJHOIO WIIM HECKOJIIBKUX OOBEKTOB).

5. IlocnenoBarenbHOE M MapajljieIbHOE COEAMHEHHE MPOBOJHUKOB B JJIEKTPUYECKOW IIEMH.
CMeniaHHOe COeTUHEHUE MPOBOTHUKOB.

6. Buasl rpador (u3omopdHOCTh TpadoB, CBI3HOCTh T'padoB, OPUEHTHUPOBAHHBIC Trpadbl,
JIEpPEBbsI, B3BELICHHBIE Tpadbl).

7. O6xon rpada. 3amaga o KenurcOeprckux wmocrax. Teopema Diinepa (3amaum o
BO3MOXKHOCTH M300pa3uTh 331aHHYI0 (QUTYpPy OJHHM POCUEPKOM Iepa, He OTPhIBast €ro oT Oymaru
U HE MPOBO/ISl HU OJHOMN JIMHUU ABAXK]IBI).

8. Ilytu u nukisl B rpadax.

9. 3anmava o KpaTyaiiieMm MyTH.

10. Anroput™m. Paznuunble cnocoObl TPENCTaBICHHS airoputMma (MPOrpaMMHBIA KO,
TMICEBIOKO/I, OJIOK CXEMBI).

11. Ouenka cinoxHOCTH airopuT™Ma. ONTUMH3ALUS aJITOPUTMA.

12. JlelicTBue HCIOJHUTENS B OOCTAaHOBKE IO 3aJaHHOMY QJIrOpuTMy (poOOT-4epTEKHUK,
pobOT-MypaBeil Ha KJIETYaTOM TI0JIE).

13. CocraBiieHue HpOrpaMMbl JJIsi HUCHOJHUTENST B 0OCTaHOBKE (pOOOT-4EpPTEKHHUK, POOOT-
MypaBei Ha KJIeT4aToM I0Jie).

14. Maccussl (0gHOMEpHBIE U MHOTOMEpHBI). COpTUPOBKA MaCCHUBOB.

15. Jlarunku. PabGora ¢ pmarumka. AHanu3 TIOKa3aHWM gatdukoB. Pabora ¢ JaHHBIMA,
MPEJICTABICHHBIMU B pa3HOM Buje (Tabnuia, rpaduk u Tak naiee).

16. Jlornueckue TaOJIHYHBIE 3aa4H.

17. KoaupoBanue nHbopmaium.

18. Anroputmsbl ABMXKEHHSI poOOTa MO JUHUM (MIPONOPLUOHANBHBIN, MuddepeHInaIbHbli U

UHTETPAIbHBIA PETyISATOPHI, CMEIIAHHBIE PETYJISATOPHI).
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19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

OuibTpanys 1aHHBIX.

Jlormdeckrie OCHOBBI KOMIIBIOTEPA.

Anre0pa JIOTHKH.

Jlornueckue onepanuu.

Cxewmsl Diinepa.

VYrporuieHue JOru4ecKiX BbIpaKeHHH.

[TocTpoenue TabIUIIBI 110 IOTUYECKOMY BBIPAKEHHUIO.
[TocTpoeHne TOruyecKoro BIPayKEHHs 10 TaOIUIe HCTHHHOCTH.
Pabora ¢ mukpocxemamu. Peanuzaiust Ha MUKpOCXeMax 3aJaHHbIX JIOTHYECKUX (PYHKITHA.
[IporpaMMupoBaHre MUKPOKOHTPOJLIEPOB cemericTBa Arduino.
[TonsiTre undpoBoOro v aHAJIOrOBOTO CUTHAA.

bazoBrie monsATHE O MHKPOJJICKTPOHUKE: IIpaBHJIa KOMMYTaAllUH, CBOMCTBaA SJICKTPOHHBIX

KOMIIOHCHTOB.

Paszgeant no npodpuino «MudpopmannonHasi 6€301acHOCTb)»

. TexHonoruu nonyueHusi, 00pabOTKU U UCIIOJIb30BaHUS HH(OPMALIUH.
. KogupoBanue undopmarmu.

. BzanmoBmsane YPOBHA PAa3sBUTHUA HAYKHM, TCXHUKHW W TCXHOJIOTMU W PbIHKA TOBAPOB H

. COBpeMeHHHe TCXHOJIOTHH OTpaCHCﬁ IMPOMBIIIJIICHHOCTH.
. 3HayeHne MHHOBAIIMOHHOM ACATCIIBHOCTH NPCANIPUATHA B YCIIOBUAX KOHKYPCHIINU.

. MeTtozsl coopa u cuctemaruzanuu vHGopmanyu. CriocoObl XpaHeHus: HHPOpPMaLUH.
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IIpunoxenne 2
IIpumepsbl 3a1aHU HIKOJIBHOI0 3TANA BCEPOCCUIICKON 0JIMMIINAABI IIKOJILHUKOB
10 TeXHOJIOTHH
Obwasn uacmo
1. VYkaxuTe THII OCBETUTEIbHBIX AIEKTPOJIAMII, KOTOPBIN JaeT YUCTO OBl LIBET C XOJIOJHBIM
rojy0oBaThIM OTTEHKOM WJIH C TEIIBIM PO30BBIM OTTEHKOM.

1) cBeroamomHas namMia
2) namIia HaKaJuBaHHS
3) rajoreHHas JiamIia
4) IIOMUHECIICHTHAs JamMIia

2. Ha3zoBuTe TeXHOJOTUH, IPU KOTOPHIX ISl IPOU3BOJICTBA O0BEKTA MaTepUa yaaseTcs.
1) ¢opmaTuBHBIE
2) anIuTHBHBIC
3) cyOTpakTUBHBIE
4) uHIyCTpUATIbHBIE

3. Kak Ha3bIBaeTCsl KOHEUHBIN Pe3yabTaT Mpoliecca KOHCTPYHPOBAHUS?
1) coznanue paboueil TOKyMeHTaluu
2) co3manue pabodeit Mmojenu
3) co3ganue pabovero MpoTOTHIA
4) co3gaHue MOJIeN MPOTOTHUIIA

Cneyuanvnan wacmeo
Ipoghunv « Kynemypa doma, ousaiin u mexHoiocuu»
1. Pacnonoxure nepeduciieHHbIE BUIbI IEKOPATUBHO-ITPUKIIAHOTO UCKYCCTBA B MOPSIAKE BPEMEHU

uX NosiBiIeHUs Ha Pycu: pocnuck no Tkanu, pUHADTH, eKynax, GUIMrpaHb, JOCKYTHOE IIUThHE.

| B W N

2. Hayka o nBeTe, BKIIIOYAOIIasi TOMUMO TPAAUIIMOHHOTO IIBETOBEACHUS (PU3MKa I[BETA, IBETOBOI
KpYT, LIBETOBbIE KOHTPACThI) pa3/iei 3HaHUN O LIBETOBOM KyJIbTyp€, IBETOBOW rapMOHUH,
LBETOBBIX MPEINOUYTEHUX, IBETOBOM SI3bIKE HA3bIBAETCS

1) konopucruka
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2) IBETONOTHS

3) KoJIOpUMETpHUs
4) userodusuka
5) uBeToMeTpus
6) uBeToTepanus

3. . CxeMmbl Kakoro BH/ia IeKOpa MPeACTaBICHbl HA JAHHOM PUCYHKe?

XK
X XX XK
XX MOKER

SRFER
(gi.',!l_l,-i-lii

ﬁil

-‘
S

1) Oydsr
2) OpHaMeHT
3) BBIIIUBKA
4) cKnagku
[Ipumep TBOpUECKOrO 3aAaHMsl — Kelc-3a1aya:
PazpaboTtka 3ckM3a MIKOIBHOW (POPMBI 7151 HAYAIBHOM IIKOJIBI C YYE€TOM I10JIOBO3POCHBIX,

KJIMMaTHYECKUX U PErHOHATbHBIX OCOOEHHOCTEH.

Ipogunv «Texnuka, mexnono2uu u mexuuieckoe meopyecmeo
1. Kakue Tumsl poOOTOB MONYyUMIIN Haubombliee pacnpoctpanerue B 60-e roasr XX Beka.
a) MenunuHckue
6) IlepconanbHbIC
B) [IpompbITiuieHHBIC
r) Boennsie
1) CepBHCHBIE
e) Kocmuueckue
2. JIns co3gaHust Kakoro TOKyMeHTa ucrnonb3yercs «/lerams» B Kommace 3D?

a) TpexmepHOro 00bEKTa;
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6) Cnenudukanuu;
B) COopKu;

r) ®parmenTa.

3. Huxe npuBeieHbl TEXHOJOTMUECKUE ONEPaliU MPU POCIHUCH MO JIepeBY Ha pumepe Me3eHcKoit
pocmiucu, ApxaHrenbckas 001. B aToit pocniucu ucnonb3yercs ABa IBeTa oxpa (KpacHbIN I[BET) U
4yEpHBIH (paHee UCIOIb30BAIach CaXKa). YKaKUTE 2 TEXHOJIOTHUECKUE OMepalii, He UCIIOb3yeMble
B HA3BaHHOM POCIHUCH:

a) Hanecenue prucyHka KapaHaaiiom;

0) Pocriich 0Xpoii ¢ TOMOIIBI0 «TUCKHY (TTAJIOUKH);

B) UépHas 00BoIKa, C TOMOIIIBIO TIEpa;

r) 3apyOka

n) Hanecenue y3opa ¢ mOMOIIbIO KUCTOYKH;

e) [lexopaTuBHas OT/IeKa MEIKUMH CTaMECKaMu

) BricymmBanue nocsue okpalBaHus;

3) Otaenka onudoii.
[Ipumep TBOpUECKOTO 3aAaHMs — Kelc-3a1a4a:
Bam HeoOxommMo pa3zpaboTaTh TEXHOJOTHYECKYIO JOKYMEHTAIUIO u3nenus « Oepanuyuments OJis
KHUe», COCTosIIIee U3 TPEX neTaneit (OHOM OMopbhl, OJHOW OTBETHOM JETalu W OJAHOW CPEAMHHOM
netanu). Pa3paGoTanHas cpeAuHHAsl [eTanb H3IENUs JOJDKHA OTJIMYAThCS OT MpeAsiaraeMbIX

BapHaHTOB o0Opa3la

3ananue

e PazpaboraiiTe uepTeX CpeAUHHOW JeTaau M3[eNuss C BHYTPEHHHUM KOHTYpOM
«Ocpanuuumens Ons KHue» C YyKa3aHHEM TabapuUTHBIX pa3MepoB (pa3MecTUTe YepTEX Ha
JIOTIOJTHUTEILHOM JIUCTE C U300paKEHNEM paMKH 1 OCHOBHOW HaJITUCH)

e l300pa3uTte 5CKU3 CPEAMHHON JIeTalu ¢ MPOPAOOTaHHBIMU AJIEMEHTAMHU XYI0KECTBEHHOTO
U JU3allHEPCKOTO PEUICHUH W3AENus, IPU 3TOM KPUBOJIMHEHHBI KOHTYp MOCTPOMTE C MOMOIIBIO

OUPKYIIA (30KH3 PasMECTUTEC Ha JOTTOJIHUTCIBHOM pPa3JINHOBAHHOM J'II/ICTG).
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e VKaxHUTe MHCTPYMEHT, MPUCHOCOONEHUs, 000py/lIOBaHHWE W HAa3BAaHUE TEXHOJIOTHMUYECKHUX
orepanuil 1 U3roTOBJIEHUS BHYTPEHHETO KOHTYPA CPEIMHHOM J1eTaln:

e VKakuTe Ha3BaHUE BHUAa I[CKOp&THBHOfI O6pa6OTKI/I BCET'0 U3ACTIHUA

Ipogpunv «Pobomomexnuray

5-6 knace

Ha poGore-nocraBuiyke epl YCTaHOBJIEH JAaTYMK OTPAXEHHOIO CBETa, KOTOPBIH
HampasiieH BHU3. Takoi JaTYMK MMOMOTAET Jy4YIlle MOHATH M0 KaKOH MOBEPXHOCTH CIEAYET POOOT.
Hanpumep, nopoxHast pa3merka, oTaudaercst ot acanpra MmuauMyM Ha 200 enmuun. Bo Bpems
nepee3fa nepexoja cucreMa 3apUKCHpoBaja ClEAyHOIIHMe Noka3aHus garuuka (cM. Talmuimy).
CkobKO O€mbIX MOJIOCOK OBLIO Ha IMENIEXOJHOM Iepexoje, KOTOphli mepeexain poOoT, eciu OH

CTapTOBaJI ¢ acgabra.

cek [ 1 [ 2134516789 (1011121314 ]|15|16]17[18[19]20|2122]23(24]25]26

ceHc |345]356(3461606]621(3201327|338|6441671(320(349|677[662|335]|334(660|680]|675(323|349]662(649|320|346|338

7-8 xnace

Ha poGote-mocraBmmke e€Ibl  yCTAaHOBICHO MHOXECTBO JIATYMKOB  PACCTOSHHUS,
HAIPaBJICHHBIX B pa3HbIe CTOPOHBI. TaKoi TaTYMK HEOOXOMM JIJIsl ONPEIeIICHUs pensaTcTBuid. Bo
BpEeMsl JIBWXKCHHS BJIOJIb YJIMIIBI C OTPaXKIAIONIMMH CTOJIOMKaMH 3a00pa cuctema 3aduKCUpoBalia
CIIeMYIONINE TIOKA3aHMs JaT4YMKa, YCTAaHOBJICHHOTO COOKY poOoTa u cmotpsiiero Ha 90 rpamycoB
OTHOCHUTENbHO JBWXEeHHS (cM. Tabnuiry). CKOJIBKO CTOJOMKOB OBLUIO Ha YJHWIE, MO KOTOPOM
nBUTancs poboT, ecnu mupuHa Tporyapa 1,2 M, mupuna pobota 40 cM U OH JBUTAETCS TPUMEPHO

10 LIEHTPY.

CCK

cM
59 |59169 374116477 |77|36142]162[80|74]|68(37|38]72|63|55]|44(39]165]|63|68]65]|74

9 knacc

IOHble pOOOTOTEXHUKHM pEHIMIN MOMEHSITh KOHTPOJUIEp B CBOEM MOOHMIBHOM pOOOTE,
e3MIAIIeM TII0 JIMHUHM, Ha 0o0Jiee MPOM3BOAUTENBHBIN. Cpenyd Mpodero y HOBOTO KOHTpPOJUIEpa
O6onbmas  paspsaHoctb ALl AHamoroBblii JaTYMK OCBEUICHHOCTH, MOJKIIOUYEHHBIH, K
koHTposuiepy Arduino UNO, Ha Genoif mOBEpXHOCTH BO3Bpallai 3HaueHue 245, a Ha yepHoil 867.
Kaxue 3nauenus Oyaet Bo3Bpamarh 1aT4uK, eciau y HoBoro kontposepa AL 14 pa3psaasiii?

10 xnacc
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Wnbst Kynuit HOBBIH JIpaiiBep MOTOPOB AJIsi CBOEro poboTa. M3 HHCTPYKIIMHM OH Y3HAlI, YTO
JIpalBep YHpaBisIeTCd [BYMs CHUTHaJIaMM, KOTOPBIE 3aJal0T HAIPABJIECHUE U  CKOPOCTH.
Hamnpasnenue mudposbim curaanom 1 uinum 0, a ckopocts curHaioM PWM. Unes coOpan npumep u3
UHCTPYKIUHU 10N ympaBieHueM ArduinoUno W 3amycTwil TECTOBBI HpuUMEp Mporpammbl. B
BUANTE PPArMEHT 3TOU MPOTPaAMMBI.

Onuuure, Kak BeAeT ce0s MOTOp, MOAKIIIOYEHHBIH K JpaiiBepy.

Ckonpko pa3 3a 10 cekyHz BBIITOJIHEHUS IPOIPAMMBI MOTOP ITOJTHOCTBIO OCTAHOBUTCS?

dir = dir + 1;
digitalWrite(pinDIRECTION, dir % 2);
for {(int i =0; 1 < 256; i++) {
analogWrite(pinPWM, 1i);
= l ay {:5:} ,
}
for (int 1 = 255; 1 >=@; 1--) {
analoglrite{pinPWM, 1);
delay (5);
}

11 knace

JU1s TOYHOTO MO3UIUOHUPOBAHMS MOTOpPa KOMaHJa pOOOTOTEXHUKOB UCIOJIb3YeT MOTOP-
penykTop ¢ sHKozepoM. Takoit MOTOp COCTOUT U3 3 YacTel: NMEKTPUUECKUI IIETOYHBIN ABUTATEIb,
PEAYKTOpP U MAarHUTHBIN SHKOJEP, IPUKPEIJICHHBIN K Baly ABUTaTeNs. DHKOAEP UMEET TOUHOCTD 12
CUTHAJIOB Ha OJuWH 000poT. M3BeCTHO, YTO B PEAYKTOpPE HCHOJIb3YIOTCS ILIECTEPEHKH TOJIBKO
pa3mepa 8 u 12 3yOneB.

OTBeThTE Ha CIIEYIOIINE BOIIPOCHL:

1) Kakoe MHHUMaIbHOE MEPENATOYHOE OTHOIICHHE PEIYKTOpa MOXKET OBbITh, YTOOBI
MOJIyYUTh TOYHOCTh U3MEPEHMSI BpallleHHsI BBIXOJHOTO Bajla HE MeHee | rpagyca

2) Ecnu npu TakoM peaykTrope SHKozaep 3a 15 cekyHna BepHyn 124 curHana ¢ Kako

4acTOTOU BpamacTcAd BBIXOJIHOM Baj MOTOpa?
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Desstupecnd sy
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Ilpodhune « Unghopmayuonnas 6ezonacnocmo »

YesnoBek, BIEpBbIE YCIBINIABIINN 00 WHPOPMALMOHHOW O€30MacHOCTH, CIIPOCHI Y
mkonbHUKA: «MHpopMmarmonnas Oe3omacHocTh? Jla pa3Be € ITUM YaCTO CTAKHUBACIILCS B
*Ku3HN?» BpiOepuTe Bcex, KOMY NPHXOJUTCA HMMETh JEN0 C 3aJadamMu  WH(OPMAIMOHHOM
0€30IaCHOCTH PETYJISPHO B PaMKax CBOCH NI TEIbHOCTH.

e [IpaBuTenbcTBa rocy1apCcTB.

e [lomp3oBarenn WH(HOKOMMYHUKAIMOHHBIX YCTPOHCTB — CMapT(OHOB, TEPCOHATBHBIX
KOMITBEOTEPOB U T. JI.

e Bojaurenn aBTOMOOHIICH.

o KomMmepueckne OpraHu3ainH.

o [lIkoabHBIC KPY)KKH U CIIOPTUBHBIC CEKIIHU.

e BoopyXeHHbIE CUIIBI.

e [lucarenu u XyI0KHUKH.

e CrnopTcMeHBI.

BupycHbiii aHanuTtuk (pabOTHHK, HW3Y4YalOLIUH BpPEIOHOCHBIE IPOTPaMMBI C IIEJIBIO
pa3paboTKu CPeACTB UX OOHAPYKEHUS M HEUTpaIM3aI[ii) CTOIKHYIICS C (aiyiom, 3amudpoBaHHBIM
BUPYCOM-IIU(POBANBIIMKOM  (IIpOrpaMMoi, KOTOpas OJokupyeT padoTy ¢ yCTpOHCTBOM
NOJIb30BaTENsl — HapUMep, ImyTeM mudpoBaHus (GailaoB Moab30BaTENs — U Jajee TpeOyeT BBIKYI
3a BOCCTaHOBJIEHHE paboTOCOCOOHOCTH cucTeMbl). O1Ha U3 CTPOK (paiiia BBITIIAAEA CISAYIOIUM
obpazom:

[OHIVIT OVYIIHDVYIT
Brnanenen caitna yreepxkaaer, uto (aiy conaepikall CIHMCOK MOKYNOK, 3alVIaHUPOBAHHBIM UM Ha
CIIEAYIOUIYI0 HENIeNI0, a JaHHas CTpOKa — 3arojOBOK JaHHOro cmucka. Ompenenute mudp,

pealn30BaHHbIN B TJaHHOM BUpYcCe-IIH(PPOBaIbIIHKE.
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10-11 knace
BupycHbiii ananutuk (paGOTHHUK, H3Y4YalOIIUN BPEIOHOCHBIE IPOTPaMMBbl C LENbIO
pa3paboTKu CPENICTB UX OOHAPYKEHUS U HEUTpATN3aIui) CTOJIKHYIICS ¢ (ailioMm, 3aimu@poBaHHBIM
BUPYCOM-IU(POBATBIIMKOM  (TIpOrpaMMoid, KOTopasi OJOKHpyeT pabdoTy ¢ yCTPOWCTBOM
M0JIb30BATENs — HApUMeEp, yTeM IudpoBaHus (ailyioB Mojab30BaTeNd — U Jajiee TpeOyeT BBIKYII
3a BOCCTaHOBIIEHHE paboToCocoOHOCTH crucTeMbl). OfHa U3 CTPOK ¢aiina BhITIIAAENA CASAYIOUUM
o0pazoM:
HOHIYIT VIO VYIT
AHaMUTUK MPEANONOXKUI, YTO HCIOJB30BAJCS KaKOH-TO W3 MUGPOB, OTHOCALIMXCA K
KJlaccy mpocTod 3ameHbl. Ompenenure HCIONb30BaHHBIA BUPYCOM IMH(P M BOCCTAHOBHUTE

IIEPBOHAYAJIBHBIN TEKCT B TAHHOM CTPOKE.

ITpumep TBOpUECKOTro 3a1aHus — Kelc-3a/1aya:

IIpuy  nmpoekTHpoBaHUM  MHGPOPMALMOHHBIX  CHUCTEM  pa3JIUYHBIX  OpraHu3auuit
paccMaTpUBAIOTCS M BONPOCHl HMH(OpPMAMOHHONW 0e30macHOCTH. Bbl mpuriameHsl NPUHSTH
y4acTHe B TaKOHU JEATEILHOCTH sl OyIyniei MOJTUKIHHUKH.

3ananne:

e [lepeunciuTte Bce BUIbl JOKYMEHTOB U CBEIECHUN, KOTOPbIE MOTYT IOTPEOOBATH 3aILUTHI.
Ob6ocHyiiTe cBOE peLICHHE.

e [lepeunciuTte Bce ycTpoWCTBa M KOMMYHHKAIMH, JUIsl KOTOPBIX TpeOyeTcs obecrneuynuBaTh
UH(POPMALMOHHYIO 0€30MacCHOCTh, 000CHOBAB CBOE PEILICHHUE.

e VKaXHTe JIHI, KOTOPbIE MOTEHIIMAILHO MOTYT HapyLIUTh HHPOPMAIIMOHHYIO 0€30M1aCHOCTb.

e OreHUTe BO3MOXXHOCTh IpUMEHEHUs mupoBaHus HHPOpMaUuu A oOecreueHus
MH(POPMALIMOHHOM 0€30MaCHOCTH — YKaXHTe, KaKhe CBeJIeHHs U B Kakoil ¢opme 1enecooOpasHO

XPAaHUTHh WK IEPpEaaBaThb B 3aI_HI/I(I)p0BaHHOM BUIC.
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IIpumeps! 3aJaHN MYHHIMIIAJIBHOIO 3TANA BCEPOCCUICKOM 0JTUMITUA/IBI IKOJILHUKOB 110
TeXHOJIOTUH
Obwasn uacmo
1. Kakoil TMII OCBETUTENBHBIX JIEKTpojamn odsagaet Hanboapmmm KITJ[?
1) rasmorenHas Jiammna
2) cBeTOAMOHAA JiaMIla
3) mrOMHHECIIEHTHAas JiaMIia
4) namna HaKaJuBaHUS
2. Kakue u3 mamuH (1o MalimHON MOHUMAETCSI HEKOE YCTPOIMCTBO, KOTOPOE MPETHAZHAUCHO IS
BBITMIOJTHEHUS TTOJIE3HON Pa0OThI) OTHOCATCS K TEXHOJIOTHYECKUM? YKaKUTE J1Ba BEPHBIX
OTBeTA.
1) nBurarenb BHYTPEHHETO CrOPaHUs
2) Metaiuio00padaThIBAIOMINN CTAHOK
3) DBIEKTPOJBUTATENb
4) »IJIeKTpOTeHEPaATOP
5) sneKkTpuyeckas neyb
3. BaxueHmmM 5KOHOMHYECKHUM [10Ka3aTeIeM IIPOU3BOICTBA IIPUHSTO HA3bIBATh ....
1) cebGecTOMMOCTb MPOAYKLIUU
2) KadyecTBO BBITYCKAEMbIX HU3JIETHI
3) TEXHOJOTMHU U3TOTOBIICHUS
4) wmatepuanbl A U3TOTOBJICHUS IPOYKIIUH NPEATPUATHUS
Cneyuanvnan wacmeo
IIpogunv «Kynomypa ooma, ouzaiin u mexHonro2uuy.
1. Buemmnss ¢popma ofex sl onpeaenseTcst TMHUSIMU
1) curysTHBIMU
2) KOHCTPYKTHBHBIMHU
3) KOHCTPYKTHBHO-JIE€KOPAaTUBHBIMU
4) ¢urypHbeIMU
5) KOMITO3UIIMOHHBEIMH
2. Kpucruan JIuop npeasnoxui Takyko MocieA0BaTeIbHOCTh paboThl Ha/l KOJUIEKIIMEH:
1) cTyaus — MacTepcKHe — CalloH
2) wuccinenoBaHUE — U3TOTOBIEHUE — BHEAPEHUE

3) NpPOEKTHUPOBAHUE — TEXHOJIOTUS U3TOTOBIEHUS — Aeduiie
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3. TlonGepute miist M3 MPEACTABICHHBIX CKJIAJO0K Ha3BAHHS

‘%.ﬂ&-

o 'ﬂﬁ .-u.m.-nT-wﬂ-.-ﬂ]

a o
1) oaHOCTOPOHHHME CKIIAIKU
2) 0OaHTOBBIE CKIAIKHU
3) BCTpeuYHbIE CKIAIKU

4) cknanku — rogpe

HpHMep TBOPUYCCKOI'o 3aJlaHuA — KCfIC-?»&I[ﬂ‘I&Z
Ha ocHOBe 3agaHHBIX HCTOYHHKOB

MNPpEAJIOXKUTh 3CKHU3 KOCTIOMA M3 HEC.

TBOpYECTBa pa3paboTaTh aBTOPCKYIO TKaHb U

Hqubqub ((Te.XHMKCl, mexHoJlocuu u mexHuvecKkoe meopiecmaeoy

1. JlaTuuk paccTOSHUSA — 3TO YCTPOMCTBO, KOTOPOE MCIHOJB3YETCS JJIsl U3MEPEHUS PACCTOSIHUS J10

Ommxkaiimiero oowvekrta. [y ymoOCTBa NaT4MK BCTPAMBAIOT B KOPITYC, NMPOTPaMMHPYIOT €ro U

npuaaroT KOMITaKTHBIN BHU. CorocTaBbTe THIIBI JaTYUKOB pacCTOdHUA C HX 0COOCHHOCTSIMU

paboTHI.

1. Wndpakpacublit JTATYUK c

MOAYJIUPOBAHHBIM CUTHAJIOM

A. OObeKTBl € TEMHOM  IOBEPXHOCTHIO
ompenenser, Kak  yAaleHHble Ha  OOJbILIOE

pacCTodHuC

2. AKTUBHBI HH(PAKpaCHBI AaTUUK

0e3 MOy AU

B. IIBer u ¢axTypa NOBEPXHOCTH OOBEKTA

CYILECTBEHHO HE BIMSIOT Ha Pe3yJIbTaT U3MEPEHUI

3. [TaccuBHbIif nuHpakpacHbiii gatauk | C. [Tnoxo ompenensier 0ObEKTHI C TIAAKON WU
HIEPCTUCTON MOBEPXHOCTHIO
4. VY bTpa3ByKOBOM TaTUHUK D. Onpenenser 0OBEKTHI TO HUCXOJAMIEMY OT

HUX TEIUIOBOMY H3JIYYEHHIO

2. B HapogHOM TpaJMLMOHHOM HCKyccTBe Poccum B pe3HOM yKpalleHWu OBbITOBOW yTBapu, B

BBIIIIMBKE HAPOJHOTO KOCTIOMAa, B MPOMWIBHOW pe3bOe H30BI HEPEAKO HCIOIB3YIOTCS CambIe

pa3HbIE OPHAMEHTHI, U1 KOTOPBIX CBOMCTBEHHBI ONpeeI€HHbIe MOTUBEI. K ipumepy:
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B reoMeTpuueckoM OpHaMeHTe TAKMMH MOTUBAMH SBIISIOTCS pOMO, TPEYTOJIHUK, JIy4 U T.JI.

B pacTuTe/ IbHOM OpHaAMeHTe — IIBETOK, IPEeBO, OYTOH U T.1I.

B anTponomopgnoM opHaMeHTe - (poHTATbHAS KEHCKas GUrypa, npoduis BCaaHUKa U Jp.
B......... OpHAMeHTe- IETYXH, IABJIUHBI, IBYIJIABBIE ITULIbI, KOHU, JIbBbI, OJIEHH.

Onpenenure HalpaBiIeHUE OPHAMEHTA, €CIIM B ATy IPYIIY BXOJAT NETYXH, IaBJIUHbBI, JBYIJaBble

IITHUIIBI, KOHHU, JIbBbI, OJICHU.

3. Kakoii u3 mnpeacraBjeHHbIX BHA0B 3D-MopenupoBaHusi HauOojiee NPUMEHHM JJIsl
MO/IeJIMPOBAaHUS B NIPOMBILVICHHOH c(epe npu paspadorke 3y0UaThbIX KoJiec, neperaToYHbIX
y3JI0B 1 MEXaHU3MOB

a. 3D-ckynbnTHUHT

6. CAD-MonenupoBanue

B. PVA monenuposanue

r. TPEK-monenupoBanue

[Tpumep TBOpUECKOTO 3a/1aHUs Keic-3a/1a4a:

Bam HeoOxonuMo pa3paboTaTh TEXHOJOTHYECKYIO JOKYMEHTauuio usnenus «Ozpanuuumens 07
KHU2», cocTosiee U3 TpEX neraneil (0HOM OMophl, OJHOW OTBETHOM JETalW U OJAHOW CPEAMHHON
netanu). Pa3paGoTanHasi cpeAuHHasl IeTanb H3AENUs JOJDKHA OTJIMYAThCS OT MpeasiaraeMbIX

BapHaHTOB o0Opas3iia

3amanne

e PazpaboraiiTe uepTex CpeAUHHOW JeTaau M3AeNus C BHYTPEHHUM KOHTYPOM
«Oepanuuumens 0na KHue» C YyKa3aHMEM TabapUTHBIX pa3MepoB (pa3MeCcTHTE YepTEéX Ha
JIOTIOTHUTEILHOM JICTE ¢ N300pakeHNEeM PaMKU M OCHOBHOW HAJIHCH)

e 11300pa3ute 3CKHU3 CPEMHHOM JeTalli C MPOopabOTaHHBIMHU JIEMEHTAaMH XYI0KECTBEHHOI'O
U JIA3aHEPCKOTO PEUIeHUH W3JeNus, PU 3TOM KPHUBOJMHEWHBI KOHTYP IOCTPOMTE C MOMOUIBIO
HUPKYJIS (3CKU3 pa3MECTUTE Ha IOTIOJHUTEILHOM Pa3IMHOBAHHOM JIUCTE).

e VKaXHUTe MHCTPYMEHT, MPUCHOCOONEHUs, 000py/lOBaHHME W HAa3BAaHUE TEXHOJIOTHMUYECKHUX

ONEPALMI 111 U3TOTOBJICHHUSI BHYTPEHHETO KOHTYpa CPEAMHHOM JAETAIIN:
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e VYKaXuTe HA3BaHUE BHJA IEKOPATHBHON 00paOOTKH BCETO M3ICITHS

Ipogpune «Pobomomexnuxay

5-6 xnacc

Ha po6oTe-nocTaBmiuyke epl YCTAaHOBIICH JaTYMK OTPAXKEHHOTO CBETAa, KOTOPBIM HalpaBiieH
BHU3. Takoil AaTYMK MMOMOTAET JIYYIe MOHAThH 110 KaKOW MOBEPXHOCTH cieayeT poboT. Hampumep,
JIOPO’KHAsI pa3MeTKa, OTiaudaeTcss oT acdanbra MuHumMyM Ha 200 emmamm. Bo Bpems mepeesna
nepexoja cucreMa 3adUKCHpOBANIa CIEAYIONIUE IMOKa3aHus aaryuka (cM. Tabmwmiy). CKOJIbKO
OeTBIX TOJIOCOK OBUIO Ha IMENIeXO0HOM IMepeXoJie, KOTOPBIU mepeexai poOoT, eClii OH CTapTOBaJ C

ac(anbra.

cek [ 1 [ 2134516789 (1011121314 ]|15(16]17|18[19]20|2122]23[24]25]26

ceHc |345]356(3461606]621(320]327|338|6441671(320(349|677[662|335]|334|660|680]|675(323|349]662(649|320|346|338

7-8 knacc
1) Ha poOote-mocTaBuiuke €Ibl YCTAaHOBJIEHO MHOXECTBO JAaTYUKOB PACCTOSHUSA,
HaIlpaBJICHHBIX B Pa3HbIC CTOPOHBI. TaKoW JaTYMK HEOOXOAMM JJIsl ONIpeIeTeHuUs MpensITCTBUil. Bo
BpEMs JIBMKCHHS BJIOJIb YIIHIIBI C OTPAKIAOIIMMH CTOJOMKaMH 3a0opa cucreMa 3aduKcHpoBala
cleyrolre MoKa3aHus JaT4yuKa, YCTaHOBIEHHOTO cOOKy pobora u cMmoTpsimiero Ha 90 rpagycos
OTHOCUTENIbHO JBIKEHUS (cM. Tabmiuily). CKOIBKO CTOJOMKOB OBLIO Ha YiHIE, MO KOTOpPOi
JBuUraics poboT, eciiy mupuHa Tporyapa 1,2 M, mupuna podora 40 cM U OH JBUTAETCS NPUMEPHO

0 LIEHTPY.

CCK

M
59 1591693741164 (7777364216280 74]|68(37|38]72|63|55]|44([39]165]|63|68]65]|74

2) Cepexa u /[lama cobupatroT po6oTa MU HE MOTYT JOTOBOPUTHCA Kak JIydlle CAenaTh
pernykTop, 4ToObl poboT exanm Obictpee. Ilyrem mnpo0 ycTaHOBMIM, YTO C HEPEAATOYHBIM
oTHoueHueM 1:25 poOOoTy yxe He XBaTaeT MOIIHOCTH, YTOOBI CABHUHYTBCS C MeECTa, HO TpPH
nepeaade MeHsle poOoT enet. B ux pacnopspkenuu ectsb mectepenku 8, 12, 24 u 40 3y0ObeB, HO B
OueHb OONBIIMX KoymdecTBaX. Kakylo MakCUMalbHYIO Iepenady pedsita MOryTr cobparb H3
UMEIOIUXCS IECTEPEHOK, YTOObI YCKOPUTH cBoero podora? IIpu aToM pedsita MOTYT UCTIOIB30BATh
TOJIBKO 6 IECTEPEHOK.

B orBere 3amummmre: a) mnepegaToyHOEe OTHOLIEHHE, 0) Kakhe HMEHHO IIECTePEeHKH

UCIIONBb30BaIN pedsATa B mepenade. lllectepeHku 3amummTe MO YBETWYCHUIO KOJUYECTBA 3YOhEB
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yepe3 3ansatyro. Hanpumep, 8, 8, 12, 24. IlepBas u3 nepedyrcIeHHBIX IECTEPEHOK PacIOJIOKEHa
HEIOCPEICTBEHHO HA BaJly MOTOpA.

9 knacc

IOHBIE POOOTOTEXHMKH PEIIWIM MOMEHSATh KOHTPOJUIEp B CBOEM MOOWIBHOM poOoTe,
e3[lIeM [0 JIMHUM, Ha Oojee Mpou3BOAWUTENbHBIM. Cpeau Ipodero y HOBOTO KOHTpoJuIiepa
oompmast paspsgHocTb AILIIl. AHaIOroBbI JaTYMK OCBEIICHHOCTH, IOAKIIOYCHHBIH, K
koHTpoiepy Arduino UNO, Ha Genoii moBEepXHOCTH BO3BpaIiall 3HaueHue 245, a Ha yepHOi 867.
Kakwue 3HaueHus OyJeT BO3BpallaTh TaTYHK, €CIU Y HOBOro kKoHTposuiepa AL 14 pa3psaabiii?

10 xnacc

Wnps kynui HOBBIN JpaiiBep MOTOPOB JUIsl CBOETO poboTa. M3 MHCTPYKUMHU OH y3HA, 4TO
JpailBep YNpaBis€TCAd JBYMs CUTHAJAMH, KOTOpbIE 3aJal0T HaIpaBJICHUE U  CKOPOCTb.
Hanpasnenue mudpossiv curaanom | nimm 0, a ckopocts curHanom PWM. Unbs cobpan npumep u3
UHCTPYKIMU mox ympasieHueM Arduino Uno W 3amyCTHII TECTOBBIN NMpHMEp Mporpammbl. Bel
BUJUTE PparMEeHT 3TOU MPOrPaMMBI.

Onummre, Kak BeJeT ce0s MOTOP, MOAKIIOUEHHBIN K IpaiBepy.

Cxoubko pa3 3a 10 cekyH/ BBIIOJHEHHUS IPOTPAMMBI MOTOP MOJHOCTBIO OCTAHOBUTCS?

dir = dir + 1;
digitalWrite{pinDIRECTION, dir % 2);
for (int 1 = @; 1 < 256 i++) {
analoghrite(pinPiM, i):
de Loy {5)',
}
for (int i= £55: 1 >= @; 1 -} {
analogirite(pinPWM, 1i);
delay (5);

11 kmace

JUJis TOYHOTO MO3MLIMOHUPOBAHUS MOTOpAa KOMaHAa pOOOTOTEXHHMKOB HCIIOJIB3YyET MOTOP-
penykTop ¢ sHKozepoM. Takoit MOTOp COCTOUT U3 3 YaCTe: DIIEKTPUUECKHUI IIETOYHBIN IBUTATENb,
PEAYKTOP U MAarHUTHBIN SHKOIEP, MPUKPETVICHHBIN K BaJly ABUTaTeld. DHKOAEP UMEET TOYHOCThH 12
CUTHAJIOB Ha OJUH 000poT. M3BECTHO, YTO B PEAYKTOpPE HCHOJIb3YIOTCS ILIECTEPEHKH TOJBKO
pasmepa 8 u 12 3yObeB.

OTBeThTE HA CIEIYIONINE BOPOCHI:

1) Kakoe MHUHHMMaibHOE MEpeJaTOYHOE OTHOIIEHHE PEIYKTOpa MOXET ObITb, YTOOBI
MIOJIy4YUTh TOYHOCTh U3MEPEHMSI BpallleHHsI BBIXOJJHOTO Bajla HE MeHee | rpagyca

2) Eciu mpu TakoMm penykTope 3HKozaep 3a 15 cekyHa BepHyn 124 curHana ¢ Kakow

YaCTOTOM BpaIlaeTcsl BEIXOIHOM Bai MoTopa?
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Bhunioamnd nan

“a

ey

Ipoghunv « Unghopmayuonnas 6ezonacuocmo»
9 knacc
BupycHbiii aHanmuTHK (paOOTHHK, H3y4arOIIMi BPEIOHOCHBIE NPOTPAMMBI C IIENBIO
pa3paboOTKH CPENICTB UX OOHAPYKECHUS U HEHTPATU3AIlMU) CTOJIKHYJICS C (ailiioMm, 3aupoBaHHBIM
BUPYCOM-IIU(POBATBIIMKOM  (IIpOrpaMMoii, KoTopasi OJOKHpyeT paldoTy ¢ yCTpPOWCTBOM
M0JIb30BATENs — HApUMeEp, yTeM mudpoBaHus (ailyioB MoIb30BaTENd — U Jaliee TpeOyeT BBIKYII
3a BOCCTaHOBJICHHE paboTOCTIOCOOHOCTH cucTeMbl). OHa U3 CTpOK ¢aiiia BeITIAIEIa CISAYIOMNUM
o0OpazoM:
HOHIVIT OYIIHDVII

AHaJIUTHK MPEANONIOKUI, YTO HCIIOJIB30BAJICS KAKOW-TO W3 IMHU(POB, OTHOCSIIMXCS K KIACCy
npoctoii  3ameHbl.  OmnpenenuTe HMCHOJb30BaHHBIA  BHpPycOM MmHUGpP W BOCCTAHOBUTE
IIEPBOHAYAJIBHBIN TEKCT B TAHHOM CTPOKE.

10-11 knacc

PaGoTHUK KOMIIaHMM 3amM(poBal HECKOJbKO (aiinoB pasHbiMu mudpamu. Ilocne
JUINTEJIBHOTO Mepro/ia, Korjaa 3amudpoBanHble (ailiibl eMy He TpeOoBaJIMCh, OH 3a0bU1, KaKoW U3
¢aitnoB kakuMm mudpom 3ammdponaH. Ceitwac oauH u3 ¢ainoB TpeOyercs pacmu@poBaTh U
pOYeCTb, HO BCE IOMBITKM BBOJAA HEBEPHBIX KiIOUeH IMH(POBaHUS YUYUTHIBAIOTCS, MOITOMY
paOOTHUK, oOmacasch MpPOSBUTh CBOIO 3a0BIBUYMBOCTb, TIBITAETCS OMNPEAETUTb IO BHIY
3alIM(pPOBAHHOTO TeKcTa, Kakoil mmp Obul mpuMeHeH B ¢aiine. IlepBas cTpoka HOKyMeHTa
conepkaina tekcT «lloe3r oTXoIuT B TpU», KOTOPOMY COOTBETCTBYIOT CUMBOJIBI 3a1IU(POBAHHOTO
¢aitna «sarnoooaepusTTux». Onpenenure, MOr M ObITh JAHHBIN (ailyl 3amuppoBaH ¢ MOMOIIBIO
mmdpa «Pemerka Kapnano» (Taxke n3BecTHOro kak «I[IoBopoTHast pemieTka) ¢ pa3mepamMu Kiroya

4x4.
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IIpunoxenne 3
Pexomenpanuu o pa3padorke 3aJaHNH MPAKTHYECKOT0 TYPa MIKOJbHOT0 U
MYHHIHMNAJIbHOIO 3TANIOB OJIMMIINA/IbI 10 TEXHOJIOTHH

Ilpakmuueckoe 3adanue no o06padomke mamepuance Ha 1AA3EPHO-2PACUPOCATILHOU
MawuHe TOHKHO BKIIOYATh B ce0s KOHCTpyHpoBaHUe u3zenus B rpaduyueckoM penakrope Corel
DRAW wunu cucremax npoektupoBanusi KOMITAC-3D ¢ mnocieayromum H3roTOBICHHUEM Ha
cranke. [{nsg 7-9 knmaccoB cieayeT moaoupaTh OOBEKT TPyAa, COCTOSIIMN U3 OIHOW JeTanu, I
10-11 kyaccoB MOKHO BKJIIOYaTh B 33JJaHHE MHOTOCOCTaBHBIE OOBEKTHI, COCTOAIINE U3 JABYX U
Ooree yacTei, HO U3 pacué€Tra TOro, 4To 00IIee BpeMsl TEXHOJIOTHUECKOTO MPOIecca U3TOT OBIICHUS
U3JIeTUsl Ha CTAaHKE HE MPEBBIIIAIO0 MOJOBUHBI BpEMEHU, OTBEIEHHOTO Ha MPAaKTHUYECKOE 3aJaHueE.

[Ipu paspaboTke 3amaHuil HEOOXOAMMO BKJIIOYHTH BCE BO3MOXHOCTH JIa3epHO-
rPaBUPOBAIBHBIX MAllUMH, T. €. HAHECEHWE TPAaBUPOBKHU KaK XYJOKECTBEHHOTO JJIEMEHTa, TaK U
CKBO3HOU mpope3ku. [Ipu 3ToM mpopeska ToKe MOKET BBICTYNATh KaK 3JEMEHT XYA0KECTBEHHOTO
opopmienus. Marepuan AJis HM3TOTOBICHHUS BBIOMpAETCS C Y4ETOM MOIIHOCTH HMEIOLIErocs
obopynoBanus. PekoMmeHIyeTcs HCMONb30BaTh (haHepy MU IJIACTHK (OPraHMYEcCKOe CTEKJIO)
TonuHou oT 3 10 5 MmM. Ilpu pabote ¢ nazepHO-rpaBUPOBATBHBIMU MAaIlIMHAMU B MIEPBYIO OYEPElb
cJenyeT MOMHUTB O CPEICTBaX MHAUBUAYATbHON U KOJUICKTUBHOM 3aIIUTHI OT MPOIYKTOB TOPEHUS,
BO3HHKAIOIIUX TIPH pabOTe CO CTAHKAMU JJAHHOTO THUIIA.

Ilpakmuueckoe 3a0anue no 3D-mooenuposanuio u newamu.

Jns mpaKTUYeCKUX 3aJlaHui MIKOJbHOro stana no 3D-moaenupoBanuto mist 7-9 u 10-11
KJIACCOB CTOUT BBIOMPATh OJTHOCOCTABHBIE OOBEKTHI TPyAA ISl MOJAETUPOBAHUS U U3TOTOBICHUS C
MOCJIEAYIONIUM YCJIOKHEHUEM YPOBHS 3a/IaHUN HAa MyHUIIUNAIbHOM 3Tane. CieayeT y4YuThIBaTh,
YTO JAJI1 PETHOHAIBHOTO M 3aKIIOYUTENHHOTO ATANOB OJUMIIHAJBI ISl CTAPIIUX KJIACCOB OYyIyT
MIPE/ICTABIICHBI 3a/1aHUS YKe 0oJiee CI0KHBIE, B TOM YHCIIe 00BbEKTHI TPYIa, COCTOSIINE U3 IBYX U
Oosiee gertaned, HO H3 pacu€ra TOTO, UYTO OOIIee BpEeMs TEXHOJOTHYECKOTro IIpoliecca
u3rotopiennss Ha 3D- mpuHTEpEe HE TMPEBHIMIAIO IOJOBUHBI BpPEMEHHU, OTBEIEHHOTO Ha
MPAKTUYECKOE 3aaHuE.

B mpaktuueckue 3amanus no 3D-MOIeNMpPOBAHHMIO HApaBHE C MOJEIUPOBAHUEM CTOUT
BKJIFOYUTH TOATOTOBKY odopmieHHoro yepTexka 1o [[OCTam ¢ ceueHusMH U MECTHBIMU pa3pe3aMu
u crneuudukanusmu. Jns mpaBUIbHOTO OGOPMIICHHS 4YepTek a PEKOMEHIYETCS HCIOJIb30BaTh
nporpammy KOMITAC-3D.

PexoMeHniyeMblil IOPSAIOK BBIMOTHEHUS 3afaHus mo 3D-monenupoBaHuio Uit pa3padOTKu
3aJIaHU U KPUTEPUEB OIEHKH JIJISl IIIKOJIPHOTO ¥ MYHHUIIUITAILHOTO ATAIOB:

1. O3nakomiIeHHE C 3aJaHHEM.

2. BpIOop nporpamMmMHOro obecredeHus s BeinoiaHeHus 3D-monenu.
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3. Boinonnenune 3D-Mozenu no 3a1aHuio (4€pPTexXY, ICKU3Y, OMHCAHUIO).
4. TloxroroBka ¢aiina as oTnpaBku Ha 3D-nipuHTED.
5. IonroroBka 3D-npuHTepa K neyaT (KaIuOpoBKa, YUCTKA IKCTPYAepa, MpOBEpKa IIaCTUKA,
YUCTKa CTOJIa, HAHECEHUE KIIESIIETO MOKPBITHS HAa CTON).
6. Beibop pexnma meuyaTu (BBIOOp 3allOJIHEHUsS JCTald, BBIOOP TOJIIMHBI CTCHOK U
MTOBEPXHOCTEH).
7. UzroroBnenue 3D-monenu Ha 3D-npunHTEpE.
8. Ilo okoH4aHuM U3roToBIeHUS 3D-MOAENH - CHATHE TOTOBOTO M3/EIH, IPU HEOOXOTUMOCTH
— OUYHCTKA.
9. [loaroroBka uepTeka rOTOBOTO M3JeIUs Ha ocHOBaHUM 3D-Mozenu B HEOOXOJUMBIX BHUIAX
C BBIMOJHEHHEM MECTHOTO CEUEHHs MO BHIOOPY YYAIllerocs U BHIOJHEHUE CEUEHUS IMIOCKOCTBIO.
Bcé 31O BBIMONHSETCS Ha 4YEPTEKHOM JIMCTE C BHIIOJHEHUEM BCEX pPa3MEpPOB, BBIHOCHBIX U
BCIIOMOTaTeNbHBIX (OCEBBIX) JIMHUWA. YIJIOBOM INTaMIl 3amlojHSETCS B COOTBETCTBUU CO
cnenudukanueit mo [OCTy.
10. BeiBon Ha meuaTh uepe3 mpuHTep pucyHka 3D-momenu, yeprexa u crnenudbukanuu (mpu
HaJIU4YUH COOPOYHOTO U3ICTIHA).
11. Coxpanenue ¢aiiyioB MpakTUIECKON pabOTH HA KOMITBIOTEPE.
12. Cpaua BBIIOJIHEHHOT'O 33JJaHUs YJ€HAM JKIOpH.
13. Yo6opka pabouero mecra.

Ilpakmuueckasn paboma no nPoOMolULIEHHOMY OU3ATIHY .

JIj1g mpakTHYECKUX 3aJaHuil 110 MpOMBILUIEHHOMY Au3aiiHy s 8-9 u 10-11 kinaccoB MOXKHO
BbIOMpAaTh OJAHOCOCTABHbIE OOBEKTHI TPYy/a JUIsl MOACIUPOBAHUS U U3TOTOBJIEHHUS C MOCIEAYIOUIUM
YCIIO’)KHEHHWEM YpOBHS 3a/laHuii Ha MyHHIMNadbHOM odTame. Crenyer Y4HWTHIBaTh, 4YTO IS
PETHOHAILHOTO U 3aKJIIOYUTEIHLHOTO JTAMOB IS CTAPIIUX KJIACCOB OYyAyT MpEACTaBIEHBI 3a/laHuUs
yke 0oJiee CIIOXKHBIE, B TOM YHCIie 00BEKTHI TPY/1a, COCTOAIINE U3 IBYX U O0Jiee eTaei.

B mnpakrtuueckue 3amaHus MO TNPOMBIIUIEHHOMY JM3allHY PEKOMEHAYETCS BKIIOUUTH
noAroToBKy odopmieHHoro ueprexka nmo 'OCTam ¢ cedyeHHsMH M MECTHBIMH paszpe3amu (Tpu
HeoOxoaumocTu) U crnenudukanusamu. s npaBuiabHOro 0oGOpMIICHHS YepTeXka HCIOIb30BaTh
nporpaMmmy KOMITAC-3D unu AutoCAD.

PexomenayeMblii MOPSAOK BBITIOJHCHHUS 3aJaHUsl IO TPOMBIIUICHHOMY JIU3alHY IS
pa3paboTKu 3aJaHHi U KPUTEPUEB OIICHKH JIJIS IKOJIHHOTO U MYHHUIIUIIATHHOTO TAMOB:

1. O3HaKOMJIEHUE C 33JJaHUEM.
2. Be16op nporpaMmHOro odecredeHust /sl BBITOJIHEHUS 3aJaHusl.

3. Bemonaenune 3D-Moaenu mo 3a1aHnuio (4epTexy, ICKU3Y, OMMCAHUIO).
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4. TloaroroBka uepTeka TOTOBOIO HU3JENUS Ha OCHOBAHMM pa3padaThbIBAeMOT0O uepTexa B
HEOOXOJMMBIX BHJAX C BBINOJIHEHHEM MECTHOIO CeueHHs Mo BbIOOpY oOyuwaromerocs u
BBINOJIHEHUE CEYEHUs IUIOCKOCThIO. BCE 3TO BBIMONHAETCS HA YEPTEKHOM JIMCTE C IPOCTaHOBKOM
BCEX pa3MepoB, BBIHOCHBIX U BCIIOMOI'aTEIbHBIX (OCEBBIX) JIMHUN. YTJIOBOM LITaMI 3arlOJIHAETCS B
cooTBeTcTBUH co crierudukarnmet mo 'OCTy.

5. Coxpanenue ¢GaiaoB MpaKTHIECKON pabOThI HA KOMITBIOTEPE.

6. Cnaya BBINOJIHEHHOTO 3aJaHUs YICHAM JKIOpH.

7. Yoopka paboyero mecra.

Ilpakmuueckoe 3a0anue no pooomomexnuxe.

Ha wkonvnom smane Bo3MOXHBI 1B (OPMBI IIPOBEAECHUS NPAKTUYECKOIO Typa: O4Has U
BUpTYyaJIbHAS (B CUMYJIATOPE).

[Ipy mnpoBeneHWM INKOJBHOTO NPAKTUYECKOTO Typa B OYHOM ¢opme ydammmcs
IIPEIOCTABIISAETCS LIKOJIbHBIM HaOOp s cOOpKM poOOTa MM OHU MPHUHOCAT COOTBETCTBYIOILUMN
Ha0oOp caMy MO aHAJOTMM C MYHHLIMIAIbHBIM TypoM. Kakaomy yuamemycs HpenocTaBiiseTcs
pabouee MeCTO 3a KOMIIBIOTEPOM, a Ha 10 yyamuxcs — OAMH MOJIUIOH AJIS 3aIycka po0oTa.

IlenTpasibHasi NMpeIMETHO-METOINYECKass KOMHCCUS PEKOMEHIYET IPOBOJUTH ILIKOJIbHBIN
Typ B BUPTyaJbHOM (opmare ¢ momoupio BHPTyalbHbIX cuMmyisTopoB TRIK Studio (ckawarts
OecrutatHo Ha caite https://trikset.com) u Tinkercad (mnst Tinkercad TpeGyercs mpenBapuTenbHas
perucTpanus y4acTHUKOB Ha caifte https:/tinkercad.com). B sTomM cnyyae y4acTHMKU MOTYT
BBINOJIHATH 33/1aHUE TOJIBKO Ha KOMITBIOTEPE, HA KOTOPOM OYAET YCTAaHOBJICHO COOTBETCTBYIOLIEE
nporpamMmmHoe obecrnieuenue. 3aganus s TRIK Studio nomxHBI ObITH 0OpPMIIEHBI C TOMOIIBIO
pexXuMa yrnpakKHEHUH, a peleHne MOXeT npezacTasiieHo Ha Tpex miaatdopmax (NXT, EV3, TPUK)
U Ha Tpex fA3bIKax: rpaduyeckue nuarpammsl (Ui Bcex miuatdopm), JavaScript u Python (mns
TPUK). PaccmarpuBaeTcsi BApuaHT aBTOMaTHYECKON JIUCTAaHIIMOHHOM mpoBepku pemenuii B TRIK
Studio.

3anaHus A7 NEepBOM M BTOpoW Bo3pacTHhIX rpynn (5-6, 7-8 kiacchl) JOMKHBI OBITH
OPUEHTHPOBAaHbl HA BBIABICHHUA 3HAHUA M HABBIKOB MCIIOJIb30BAHMS AJITOPUTMOB YIPaBJICHUS
U3y4yaeMbIX B paMKax IporpaMM TEXHOJOTMM JaHHBIX KJIAaccoB. 3aJaHHs IMepBOH U BTOPOH
BO3PACTHBIX TPYII COCTOAT U3 HAMMCAHUS MPOTPAMMHOIO KOJIa WM COCTaBJICHHS TUarpamm Jyis
MPOXOKACHUSI BUPTYaJIbHBIM MOOUIIBHBIM POOOTOM BUPTYaJIbHOTO MOJUroHa B cumyinarope TRIK
Studio. B o0mux yeprax IOJKHBI MPEACTABIATH JEMOHCTPALMIO BBIMOJHEHUS TaKUX Y4eOHBIX
3a7a4 KaK «CJIEIOBAaHUE M0 JMHUM», «IOJICYET MEPEKPECTKOB», «CIEJOBAHUE BIOJIb CTEHBI»,
«repeMelleHne 00beKTOBY U T ..

3anaHus Ans TpeTbed M 4eTBepToil Bo3pacTHbIX rpymm (9, 10-11 kiacchl) AOMKHBI OBITH

OpPUCHTHUPOBAHbLI Ha BbBIABJICHUSA 3HAaHWII M HaBBIKOB pa6OTLI C MUKPOKOHTPOJUICPHBIMU
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yCTpOoHCTBaMHM Ha 0a3e MHUKPOKOHTpOJUIEPOB cemeiictBa AVR, COBMECTMMBIMH CO CTaHIapTaMu
OoTKphITON Matopmbl Arduino. 3aiaHusi COCTOST U3 MOATOTOBKU B cuMyisitope Tinkercad cxemsr
W HalMCaHWs TporpamMMHOro kojma Ha si3pike C++ B cpene Arduino IDE mns nemoHcTpanmm
00pabOTKM JaHHBIX TATYMKOB M YIIPABIICHUS HATPY3KOH B BUJE KOJUICKTOPHBIX AJICKTPOIBUTATEIICH
C TIOMOIIbI0 MUKPOKOHTPOJIEpOB cemeiicTBa AVR.

[Ipu pa3paboTke MpakTUYECKUX 3a/laHUi MO0 POOOTOTEXHUKE HA MYHUUURATNbHOM Imane
ClIelyeT YYMUTHIBATh OCHOBHBIC COCTABJISIONIME Kypca IIKOJBHOM pPOOOTOTEXHHKH: MEXAaHUKY,
NpPOrpaMMHOE YIPaBICGHHE U DJIIEKTPOHHKY, a TaKXKe BO3MOXKHOCTH JJEMEHTHON 0a3bl
oOpasoBarenbHbIX yupexaenuit (OY).

B nporiecce BbIMONHEHUS 3a/laHusl yYalIUiics AOKEH coOpaTh KOHCTPYKIMIO poOoTa MK
pPOOOTU3MPOBAHHOTO YCTPOMCTBA M3 NPEJOCTABICHHBIX OPraHMU3aTOpPaMU KOHCTPYKTHUBHBIX
AJIEMEHTOB (MJIM MPUHECEHHBIX CAMOCTOSITEIHLHO — MO PEIICHUI0 OPTaHU3aTOPOB), MPOTECTUPOBATH
MOKA3aHUsl JIaTYMKOB, COCTaBUTh MPOrpaMMy ¥ MHOTOKPATHO OTIaAWTh e pabory Ha
MPeIOCTaBIEHHOM Moyurone. Taxke mpu BHINOTHEHUH 3a/1aHus ydammmcs 9-11 kimaccoB crenyer
COCTaBUTh CTPYKTYPHYIO (WM TPUHIUIHUAIBHYIO) CXEMY JJICKTPUYECKUX COEAHMHEHHU poloTa,
pykoBoactBysiack ['OCT 2.702-2011. Heobxoaumo paccuuMTaTh CIOKHOCTH 3a/laHUs TaK, YTOOBI
KOKIBIA ydauuiicst ynoxkuics B 3agaHHoe Bpems (150 munyT). B cBSI3M ¢ 3TUM Ha LIKOJIBHOM U
MYHHIIMITAILHOM JTamax B ciy4dae WCHOJNb3oBaHUS Arduino opranuzaropamMe MOTYT OBITh
MPEIOCTAaBIEHBI KOHCTPYKIIMH C YACTHYHO COOPAaHHBIM mIaccH (0e3 SJeKTPUUECKUX MOIKIIOUSHHH).
B nomonHeHne K OCHOBHOMY BPEMEHM BBITIONIHEHUS 3aJaHUS PEKOMEHIYeTCs MPOBECTH JBa
00s13aTenbHBIX TiepepbiBa 10 10 MUHYT M JIB€ 3a4€THBIC MOMBITKH, JUIUTEIBHOCTh KOTOPBIX HE
YYUTHIBACTCS.

B cocraBe 3amaHus peKOMEHIyeTCs MPEAYyCMOTPETh CIEAYIOIIME COCTABIISIIOLIUE!
CJI€IOBaHME IO JTMHUU MHUPUHOM OT 15 10 50 MM ¢ OJHUM WM JBYMS JaTYUKAMU OCBEIIEHHOCTH,
ompenesieHue TEePEeKPECTKOB, CIEOBAaHUE BIOJb CTEHBI C OJIHUM JaTYMKOM PACCTOSHUS,
ompeieTIeHue HAMYUsl 00BEKTOB OJHUM-IBYMS TATYMKAMH PACCTOSHHUS, TIEpeMeIleHrne 00bEeKTOB
(BomokoM mo Tiockoi moBepxHocTH). Jms 10-11 kiaccoB KpuBHM3HA MOBOPOTOB JIMHUK W CTEH
JIOJKHA TpeaycMaTpuBaTh HEOOXOJUMOCTh HUCIONB30BAaHUS DJIEMEHTOB aBTOMATHYECKOTO
yhpasieHus:  (MPONOpLUUOHAIBHO-IU(PepeHINaNbHBI  perynarop, QuibTpauus I[OKa3aHHUH
JATYMKOB U TIP.).

Hns obecrieuenust 9-11 kimaccaM BO3MOKHOCTH BBITIONHEHUS! MPAKTUYECKOTO 3aJaHUS B
CUMYJISITOPE MOXKET OBITh MOCTaBJCHA 3aJada M3TOTOBICHUS CTAI[MOHAPHOTO YCTPOMCTBa Ha 0asze
Arduino ¢ MUHUMAaJIbHBIM HUCIIOJIb30BAHUEM MEXAHUKH WU BoOOIIEe Oe3 Hee.

Ilpumepwt 3a0anuit no pooomomexnuKe

UlIkonvuwiii sman 5-6 xnacc, ouno unu 6 cumyasimope TRIK Studio, mobunvusie pobomul
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PoGoT ¢ AByMs JaryMkaMu OCBEUIEHHOCTH, OJHHM JAaTYUKOM pPACCTOSHUS M OJHUM
THPOJIATYMKOM (IIPH HAJTMYUH) JBWKETCS 10 JIMHUU C TepeKpecTkamu. Ha Kpasx HEKOTOpBIX
MIEPEKPECTKOB PACIIOIOKEHBI 00BbEKTHI (0aHKU Wiu KyOukH). Heo0xoauMo mepectaBuTh 0OBEKTHI C

OJIHOTO Kpasl IepeKpecTKa Ha JPYTOi M OCTAHOBUTHCS B 30HE (DMHUIIIA.

& & &€

& @ @

Ulxonvuwiii sman 7-8 knacc, ouno unu 6 cumyaamope TRIK Studio, mobunvHvie pobomoi

PoGoT ¢ AByMs JardyMkaMyd OCBEUICHHOCTH, OJHHM JAaTYUKOM pACCTOSHUS M OJHUM
THPOJIATYMKOM (TIPU HAJTMYWU) IBIDKETCS MO JIMHUU C TepeKpecTKaMu. B IieHTpe M Ha Kpasx
HEKOTOPBIX MEPEKPECTKOB PACIONOKEHbI 00beKThI (0aHKH Ui KyOukn). Heo0xoaumo nepectaButTh

KaX/Iblii 00BEKT U3 LIEHTpa Ha CBOOOTHBIN Kpal IEpEeKPeCcTKa M OCTAHOBUTHCS B 30HE (DMHUIIIA.

{2

UlIxonvuwiii sman 9-11 knacce, ouno unu 6 cumynamope Tinkercad

HeoOxonuMo coOpath 1 HamucaTh MpOrpamMmy JUisl yCTPOHUCTBA, YIPABISIONIETO CKOPOCTHIO
U HampaBlieHUEM paboThl aBuratens. [Ipu moMouy pydky NOTEeHIMOMETPa HEOOXOUMO YIIPABISATh
paboToil IEKTPOMOTOpA: B «HYJICBOM» TOJIOKEHWU PYYKH MOTOp HE JOJDKEH Bpamatbes. [lpwm
OTKJIOHEHUW PYYKH OT «HYJIEBOTO» TIOJOKCHHUS IO YacOBOW CTpENIKe MOTOp JOJDKEH HadaTh
BpAIllaThCS 110 YacOBOM CTpeJKe, a MPH OTKIIOHEHUH B MTPOTUBOTMOJIOKHYIO CTOPOHY MOTOP JTOJKEH
BpalllaThCs MPOTUB YacoBOoW cTpenku. [lonoxkeHne pydku (OTKIOHEHHE OT HYJIEBOTO TMOJOKEHUS)
JIOJDKHO BIIMATH HAa CKOPOCTH MOTOpa. B KpailHEeM TOJOXKEHUH, MOTOpP JIOJDKEH BpaIlaThCs C

MaKCHMaJIbHOM CKOpPOCTBIO, a IIpH HpI/I6J'II/I)KeHI/II/I K «HYJICBOMY» IIOJOXCHUIO 3aMCIJIATHCA.
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PerynupoBka JoMKHA OCYIIECTBISITHCS IJIaBHO, 0€3 SBHBIX CKAauykoOB CKopocTH. «HymeBoe»
MOJIO’KEHNE YCTaHABIMBAET KHOIMKA, PACIOJIOKEHHAsh Ha yCTPOMCTBE: MPH €€ HaXKaTHUHU TeKyllee
MOJIO)KEHHUE  TOTCHIIMOMETpPA, CTAHOBHUTCA  «HYJEBBIM». YCTPOHCTBO JOJDKHO paboTarh

HENPEPBIBHO, 0€3 mepe3arpys3Ku.

NpoTHB YacosoM Hynesoe Mo yacosow
CTPeNnKu NONOXKEHME cTpenke

Mynuyunanvnoiti sman 7-8 knacc, ouno unu 6 cumyasimope TRIK Studio, mobunvhusie
pobomul

PoGoT ¢ AByMs JardyMkaMyd OCBEUICHHOCTH, OJHHM JAaTYUKOM pACCTOSHHUS M OJHUM
TUPOAATYUKOM (TIpU HAIM4YMU) ABWXKETCA MO JIMHUM C TepeKkpecTkamMu. Ha Kpasx HEKOTOpBIX
MEPEKPECTKOB PACOIO0KEHBI 00BbEKTHI (0aHKu WK Kyoukn). HeoOxonumMo nepectaBuTh 00BEKTHI C
OJIHOTO Kpas TMepeKpecTKa Ha JPYrod, eciii OH CBOOOJIEH, BEPHYThCA B 30HY CcTapra u

OCTaHOBHTBCA.

& @ & @ @ @

£

<

@ @ @ @

Mynuyunanvnsiii sman 9-11 knacc, ouno unu 6 cumynamope Tinkercad

YCTpoHCTBO COCTOMT W3 TPEX CBETOIMOJIOB, PACIOJOKEHHBIX B P, OJHOW KHOIIKH,
MoTeHIIMOMETpa, KoHTposuiepa Arduino. IloTeHmmomerp ympaBisieT CBEYEHHEM CBETOIMOJOB,
IUTAaBHO PETyNHpys SpKOCTh. [Ipy BpallleHnn MOTEHIIMOMETpA SPKOCTh CBEYCHHS paCTIpEeIeIsIeTCs
MEXy COCEIHUMH CBETOJMOJAMU TaKMM OOpa3oM, YTO YCIOBHAas SIPKOCTb CBEUEHHUS CHUCTEMBbI

Bcerna 100 %, omgHako pacmpeneneHa MEXAY COCEIHMMH CBETOJMOJAaMU B  Pa3IuYHOM
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COOTHOIICHHUH. ILJ'DI JIYUHICrOo MOHUMaHU HUKC IMMPUBCACHA TaGJII/IL[a C HCKOTOPBIMH COCTOAHHUAMU

CUCTEMBI:
Tlonoxxenune Spkocth cBeToauoaa | Spkocth cBeroauoaa 2 | SpkocTh cBeToauoaa 3

notenuuometpa (0-100 1 (0-100 %) (0-100 %) (0-100 %)

%)

0 100 0 0

25 50 50 0

50 0 100 0

75 0 50 50

100 0 0 100

[Tpu Ha)kaTUU KHOIKH BCE CBETOIHMOBI JOJDKHBI CBETHTHCS C MAKCUMAIBbHOU SPKOCTHIO U
IPOJIOJDKATh CBETUTHCS TOJIBKO BO BpeMsl yAepikaHusi KHONKH. [Tocie oTmyckaHusi KHOIIKK CUCTEMa
JIOJKHA BEPHYTHCS B HCXOJTHOE COCTOSTHHE.

Cobepute yCTPONCTBO M HAITUIIIATE TIPOTpaMMy, 00eCIICUHBAIONIYIO JaHHBINA ()YHKITMOHAI.

Bo3MoxHBII BHELIHUNA BH]T YCTPONCTBA:
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Ilpakmuueckasa paboma no mexanuueckoii 00padomKe wieliHo20 u3oenus uiu y3id.

3amaaus 1Mo 00paOOTKe MIBEHMHBIX M3AeNUi (y3Jla, MAaTepUaIbHOTO OOBEKTa, MaKeTa...)
JOJIKHBI OBITH TOCTPOEHBI TaKUM 00pa3oM, YTOOBI MPH MX BBINOJHEHUU YYACTHHUK OJIMMITUAIbI
MaKCHMaJbHO CMOT IPOJEMOHCTPUPOBATh BeCh HAOOp 3HAHUI M yMEHUMH, MOJYyYEHHBIH MM B
nporecce 00y4eHusl, TaK)Ke CMOT MPOJIEMOHCTPUPOBATH TU3aHHEPCKYIO JKUIIKY U XY/10KECTBEHHbBIN
BKyC. 3agaHMs pa3pabareiBaloTCs B (OpME TEXHOJOTHUECKMX KapT C WIUIIOCTPAlUsIMH U
npeaycMaTpuBaoT 00paboTKy COOTBETCTBYIOLIETO Y37a WIM HEOOIBIIOTO U3AETHS.

3a,[[aHI/I}I JOJIDKHBI OBITh:
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HUHTCPECHBIMU,

PCAJIBbHO BBIITOJIHUMbBIMU

C TPaMOTHO pa3paboTaHHOW CUCTEMOU OLICHUBAHUS;

paboTaromMi Ha TMEPCHEeKTHUBY (a 3HAYUT, B HEKOTOPOH CTENeHH MOTryT ObITh H
00yJaromuMu).

JUis MIKONBHOTO JTama 3a/JaHus MOTYT OBbITh COCTaBJI€HBbl TaKUM 00pa3oM, YTOOBI
TEXHOJIOTUYECKHE OIepaluy ObUIM MOHSATHBI 7S BBHIMOJIHEHHs J1000My y4dacTHHKY. Hampumep,
eCIM TO KakuM-TMOO MNpUYMHAM OOy4arouluiicss He wu3y4dal TOT WJIM HMHOM (K IpUMepy)
YVKpallalolmil py4HON IOB, TO MPHUCYTCTBYIOIIAs WJUIIOCTpAlMsl H3TOr0 1IBa B KapTe
MOOMNEPAIMOHHOTO KOHTPOJISI HE JOJDKHA CTaBUTh €ro B TYIHK, a, HA00OpoT, Jaia Obl MOBOJ
JEICTBOBATh, a MOXKET U MOOEKAATh.

Bech nmaker JOKYMEHTOB 110 MPAKTHUKE JTOJKEH BKIIOYATh:

— 3aJaHus;

— KpUTEpHH OIICHUBaHHUs (KapTa MOOMEPAI[MOHHOTO KOHTPOJIs);

— METOJIMKY OIEHUBAHUS BBIMOJTHEHHBIX OJUMIHNAJHBIX MPAKTUUECKUX 3a/IaHUN WU KPAaTKHe
PEKOMEH Il IO TPOBEPKE.

JUis mpakTUYeCKUX 3aJaHUil MO0 TEXHOJOTMH OOpaOOTKH IIBEHHBIX HW3JENHHA CleqyeT
pa3pabaThiBaTh HOBBIE OPUTHHAIBHBIE 33JaHUS C TEXHOJOTMUYECKUMU KapTaMH B HECKOJBKHX
BapHaHTAaX JJIsl Pa3HbIX BO3PACTHBIX TPYII YYACTHUKOB.

s oOyuaromuxcs 5-6 KjJaccoB B KauyecTBE 3aJlaHUSl 10 TEXHOJOTHMH OOpaOOTKU TKAaHU
MO’KHO TPEUIOKHUTH BBIMOTHEHHE HEOOIBIIION0 MHTEPECHOTO TEKCTUIILHOTO M3/ENus, CyBEeHHUpa C
AIIEMEHTAMHU Pa3NIUYHBIX BHUJOB PYYHBIX W/WJIM MAIIMHHBIX HIBOB. JKenatenbHO yKaszaTh B JIMCTE
3aJaHui (M MPOMITIOCTPUPOBATH ICKU30M), I/1€ MOXKET OBITh MPUMEHUM TOT UM HHOMU IIOB.

Jns oOyuaromuxcst 7-X KJIaccoB B KayecTBE 3aJlaHMs MO TEXHOJIOTUM OOpabOTKH TKAaHU
MOYKHO TPEAJIOKUTh BBIMOJIHEHUE Yy3i1a u3jenus. JKemarenbHo yka3aThb B JMCTe 3ajaHuil (u
IPOMJUTIOCTPUPOBATH ICKM30M), B KAKOM HM3/1€7IMU MOXKET ObITh IPUMEHUM JITaHHBIN Y3€I:

— 00paboTKa HAKJIAQAHOIO KapMaHa ¢ IPSIMbIMU YTJIaMH;
— BUJBI 00pabOTOK HMXKHETO cpe3a U3emHus;

— 00paboTKa maThl, XJISCTUKA, KJIalaHa;

— o0paboTka purypHoro mosica u ap.

Jlia oOywarommxcsl crapiiux KiaccoB (HaumHas ¢ 8-ro; ans 9-x, 10-x u 11-x kiaccos)
dopmar pa3zpabaThIBaeMbIX 33JaHUH KeIaTeIbHO MPHOIU3UTE K (GopMaTy 3aJaHuil PETHOHATBHOTO
Y 3aKJIH0YUTENBHOTO 3TarnoB BcOILI.

Jlisi MYHHIMTIATBHOTO JTama 3aJaHie JOJDKHO TIPeAyCMaTpHBaTh ¥ TBOPYECKYIO
COCTABIISIIONIYIO0 1O O(GOPMIICHUIO M3ENUSI DJIEMEHTAMH JIeKOpa M3 MPEUIOKEHHBIX MaTepHaioB
(BBINIMBKA, alIIJIUKAIMs, CTEXKA, paboTa ¢ TECbMOM, MyroBUIlaMHU, OyCHHAMH, KPY>KEBOM...), 9TO

TAaKXXE OLCHUBACTCA COOTBETCTBYIOIIMMU Ooamnamu. Tak Kak Bce YYaCTHHUKU JOJIKHBI OLITL B
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a0COTFOTHO PaBHBIX YCIIOBHUSAX, TO HEJOMYCTHMO YJaCTHHKAM OJMMITHA]II UCIOIB30BaTh B paboTe
3apaHee MPUHECEHHbBIE UMU JICKOPATUBHBIEC SJIEMEHTHI.

Jia ywyamuxcs 8-9 kiaccoB, kak u uist yyamuxces 10-11 ximaccoB, 00bEKTOM /17151 IPOBEPKU
c(OpPMUPOBAHHOCTH YMEHUU MOXET CIYKUTh 00pabOTKa y3i1a IIBEWHOTO W3MENus, MaKeTa WM
CaMo U3JIeJIME B HaTypaJIbHYIO BEJIUUNHY:

— H3TOTOBJICHHUE uyexJia AJis TenedoHa;

— MH3rOTOBJICHUE IIEHHOrO MJIAaTKa;

— 00paboTKa BBIpe3a FrOPIOBUHEI;

— obOpaboTka pykaBa,

— BTa4YMBaHUE TEChbMbI-MOJHUU;

— COEJUHEHNE KOKETKH C OCHOBHOM JIETaIbIO U JP.

[Tpu pa3paboTKe MPAKTHYECKHX 3aJaHUN M0 TEXHOJOTHMH OOpPaOOTKU IMIBEHHBIX HW3JICITHIA
HEIleJIecO00pa3Ho JaBaTh Ha KOHKYPC 00pabOTKY CIOXKHBIX TPYJOEMKUX M3IENUi, TaKk Kak padora
TpeOyeT HeonpaBIaHHO OOJIBIIMX 3aTpaT BPEMEHMU M CUJI yYalllUXCsl, YTO MPUHECET yJallluMcs He
TOJBKO (PU3UYECKYIO YCTaJIOCTh, HO M HEPBHOE IEPEyTOMIJICHHE. APryMEHTOM B IOJIb3Y BbIOOpa
HEOOJBIINX MO O0BEMY 3allaHUM O TEXHOJIOTMH SIBJISETCS TAKXKE TO, YTO MPU BBHIOJHEHUH
CJIO’)KHOTO 3a/IaHUsl OCHOBHBIM CTAHOBHTCSI ()aKTOpP CKOPOCTH, a HE 3HAaHUU M YMEHHH, 4TO Ooiiee
COOTBETCTBYET MPOJECCHOHATBHBIM KOHKYpPcaM. B To Bpems Kak MpH BHIMIOJTHCHHH HEOOJIBIINX 110
00bEMY 3a7JaHUN KaXIbId YyYACTHUK MOXET YJIOXKUTHCS B HOPMY OTBEJIEHHOTO BPEMEHU, MPOSIBUTH
CBOM CIIOCOOHOCTH peIaTh TEXHOJOTHYECKHE W TBOPUECKHE 3aJaud, YTO CO3MaéT HEOOXOIMMBbIE
JUIsl 0OObEKTUBHOCTH PaBHBIE JIJISl BCEX YCIIOBHUSI COPEBHOBAHMSI.

Ilpakmuueckasa padoma no 00padomkKe WGeNHO20 U30eaUs UAU Y314 HA WIECUHO-
GbIUUUBAILHOM 000PYO06aAHUU.

YyacTHUKaM OTUMITHAABI HEOOXOAUMO BBITIOTHUTH OTJIENKY MPEUIOKEHHOTO K BBHITIOJHEHUIO
u3nenusi  (Makera, Yy3la..) C HCIOJb30BAaHMEM BBIIUBAIBHOW MAalIMHBI C MPOrPAMMHBIM
ynpasinenueM. Hanpumep, BeimmBanpHble MaminHbl Janome Memory Craft 350E, Janome MCS00E,
Brother NV 770E (INNOV-IS 770E). Ilpu onHOM U TOM k€ 3alaHUM KaX]Iblii oOy4aromuiicss Oyaer
MMETh BO3MOKHOCTh BHIOOpA TEXHOJIOTUH TIPU BHITIOTHEHUH IEKOPUPOBAHUS H3ICITHS.

[Ipu cocTaBneHnr OTUMITUATHBIX 33JJaHUN 10 TEXHOJIOTHU 00paOOTKU MIBEHHBIX U3EIHH C
WCIIOJIb30BAaHUEM IIIBEHHO-BHIIIIMBAIBLHOTO 000PY/IOBAaHUS CIEAyeT OOpaTUTh BHUMAHHUE HA OIBIT
NPEABIYIIUX JIET. YUYaCTHUKH OMUMIHaAbl 9-11-X KJIacCOB BBIMOJHAIOT TO K€ 3aJaHUE, YTO U B
TPAAUIMOHHOW IIBEHHOM IpPakTHKE, HO B KauecTBE JEKOpa HCIOIb3YIOT BO3MOXHOCTH
BBIIIMBAJILHOTO 000pyAOBaHUA. B mpakTHueckoM 3aJaHUM ATOrO HAmNpaBlIeHUS HEOOXOAUMO
CYIIECTBEHHO YMEHBIIUTh KOJWYECTBO IIBEWHBIX ONEpaluid, JeTajed, JIEMEHTOB OTHAENKU. B
3aJIaHUSIX IIKOJBHOTO W MYHHITUIIAIBHOTO JTAroOB JIOMYCKAETCS MPEUIOKUTh K BBIMOJTHEHUIO
OPUTMHAIBLHBIX TEKCTWJIBHBIX CYBEHUPOB, U3JCIINNA C DJIEMEHTAMH BBINTUBKH (CaieTKu, KapMaHbl,

MIPUXBATKU U JP.).
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Ilpakmuueckas padboma no MooenupPoOCaAHUI0 WEECHHBIX U30ENU.

IIpn cocraBieHMH OJUMMIMAAHBIX 3aJaHUN MO MOJEIMPOBAHUIO Ul UIKOJBHOTO H
MYHUIIUIAIBHOTO 3TAIOB CIEAyeT OOpaTUTh BHUMAHKE HA OMBIT IPEABLAYIINX JIET, YYECTh OMIUOKH
U pa3padaThiBaTh 33JJaHUS CO CIICAYIOIIEH TPUMEPHOM TEMATHKOM:

XeHckuii acCOPTUMEHT IJIaThEBO-0JIy304HOIO aCCOPTHMEHTA: IIIaThsl, OJNY3KH, >KAKEThl-
OJy3bl Pa3MTUYHBIX CHJIYSTOB U JJIMH C BTQUHBIM WJIM LEJIBHOKPOCHBIM MOKPOEM PYKAaBOB WK 0€3
PYKaBOB, FOOKH C 3aBBIIICHHOW WJIM 3aHIKEHHOH JIMHUEH Talud, C pPa3HbIM PaCIIUPEHUEM 10 HU3Y.
Pexkomennyercss Hanmuuue peiabe(HBIX IIBOB, BBITA4YEK, MOJPE30B, CKIAIOK, MUIUI, a TaKXKe
JICKOPATUBHBIX JIeTalleil, TAKUX KaK: BOJAHbI, OOOPKH, KapMaHbI, KJIalaHbl, JUCTOUYKH, MAHKETHI,
aThl, 1105ICa, OKAHTOBOYHAs OEHKa.

IIpn moAroTtoBke 3ajaHuil MPAKTUYECKOTO Typa IO MOJAEIMPOBAHUIO JIS IIKOJIBHOIO U
MYHUIUIAIBHOIO 3TANOB OJMMIIMAIbI CIEAYeT YAEIUTh BHUMAaHUE MOAPOOHOMY HAINHCAHHIO
XY 0’KECTBEHHO-TEXHMYECKOT O ONUCAHUS MOJIEIHN U KapThl ITOONEPALIMOHHOTO KOHTPOJIA.

IIpu moAroTroBke 3aaHuil 110 MOACIMPOBAHUIO U UX OLIEHKE PEKOMEHIYETCs IOJIb30BaThCs
OpUMepaMu 3a/laHuil MPONIUIBIX JIET U IMOAPOOHBIMH pa30opaMu pe3yabTaTOB BCEPOCCHUHCKHX
osmMmIuaz B )xypHaie «llIkona u mpon3BoACTBO» 3a OCIEAHUE TPU rOJa.

B kapre mnoomnepanMoHHOTO KOHTposis B paspene «llocTpoeHne HONOIHUTENBHBIX
JIEKOPAaTUBHBIX AETaJCi U HAHECEHUE JIMHUM JUIsl IOCTPOCHUS BCIIOMOTaTEIbHBIX JIETaJIel» B 3TOM
cilyyae JOJDKHBI ObITh Takue 3amucH, kak «HaHneceHue Ha uepTéx JMHUU MOAOOPTA, HAHECEHHE Ha
4yepTExK 00TayeKk ropJIOBUHBI CIIMHKU U HU3a PYKAaBOB U JIp.».

ITpumep. Ilpu MoaenupoBaHUM M IOCTPOEHHMM OOTauyeK pa3IUYHBIX CPE30B CIEAyeT
HaMETUTh pacrnoyiokeHue u popMy oOTauek Ha OCHOBHBIX JieTallsIX Ha OiaHke 3afaHus «HaHecenue
JUHAN ¥ HEOOXOAMMBIX HaJIMUCEH Ui MOJETUPOBaHMS YepTeka OCHOBBI IJIAThsl U pyKaBa», a Ha
Onanke 3amaHus «Pe3ynbTaT MOJENMPOBAaHUS» MPHUKIEUTh BBIPE3aHHbIE M3 I[BETHOH Oymaru
BBIKPOMKHM 00TaueK TOUHO TaKOTO K€ pa3Mepa U Takou ke KOH(PUTypaluu.

Jeranu, (gopMa KOTOpPBIX HE 3aBUCUT OT KOH(UIYpallUUu Cpe30B, pa3MepoB U (POPMBI
OCHOBHBIX JI€TaJled, HAHOCUTh Ha YEPTEXHU OCHOBHBIX J€Taled HEe HYXHO. Pedp MAET O Takux
JeTajsax, Kak nosc, Oeika a1 OKaHTOBBIBAHHS CPE30B U JpP., KOTOPBIE JOJKHBI ObITh MOCTPOEHBI
OTJENIbHO Ha NepBOM HTane Ha OnaHke «HaHeceHume MMHMA M HEOOXOAMMBIX HaAmMuced s
MOJIEJIMPOBAaHUs YepTeXa OCHOBBI IUIaThs U pyKaBa» pSAIOM C OCHOBHBIMHU JE€TalSIMH, O 4YEM
JOJbKHA ObITh mMojcka3ka B «KapTe moomepanMoOHHOrO KOHTpossh», Hampumep: «llocTpoeHune
nosica», «I[loctpoenne BOpOTHUKA-CTOUKIY.

OOpatuTh BHUMaHUE Ha CIIEAYIOIIEE:

— yMEHHE MOJIeIMpPOBaTh OCHOBY JeTaliell (4acThb JeTajieil) U CTPOUTh BBIKPOMKHU CIIOCOOOM
pa3BeleHUs] TaKUX JeTajei, Kak: BOJAaHbl, OOOPKH, CKIAIKH, JeTalld C pacIIupeHHEeM WIH

3ayKEHUEM;
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— MpaBWIbHOE HAIpaBJEHUE pa3pes3a aeTaliedl (Jactu aertaneil) (M300pakeHre HOXHUIL WIH
CTPEJIOK) Ha cXeMax MpeoOpa3oBaHHWs OCHOB JeTalied JUIsi TOJYYSHHUS BBIKPOEK CIIOCOOOM
pa3BeJcHUS;

— MPaBWIbHYIO TEPMUHOJIOTHIO I€TAJIEH U YaCTEeH IIBEUHBIX U3EIINH;

— Ha IIOCTPOEHUE AETajeil KapMaHOB U BOPOTHUKOB;

— MOJIETTUPOBaHUE JIMHUU OOpTa M HAHECEHHE Ha 4YepTE&X KOHTYpPOB BHYTPEHHErO cpesa
noabopra;

— HaJIMYME TPABWIBHBIX MECT  PACIOJIOKEHHs, NPONMOPUUOHATIBHOCT U (hopmy
KOHCTPYKTUBHBIX JINHUM, BCTIOMOTATEJIbHBIX U JICKOPATUBHBIX JI€TAJICH;

— MpaBWIbHOE OIpe/IeJICHIEe MECTOONIOXKEHHS CTUOA U CEpEeIUHBI JeTalei;

— HaJHM4Me U IPaBHJIbHOE PACIOI0KEHUE HA/ICEYeK — KOHTPOJIbHBIX BCIIOMOTaTENIbHBIX JTUHUM
(MeTOK), HEOOXOAMMBIX ISl Ka4eCTBEHHON 00paboTKu (BXOJ B KapMaH, IIyOMHA CKIJIAJOK, JJIHMHA
paspe3a u T. 1.);

— MPONOPLHUOHATBLHOCTh KOPPEKTUPOBKH JIJTUHBI, (DOPMBI BBIPE30B TOPJIOBUHBI, BEIUYUHY
KOKETOK U JIp.;

— YTOYHEHHE JTUHUHM HM3a 10 MECTY pacliupeHus (B MOJAENSAX C pacIIMpeHHEeM KHHU3Y). YTou
JeTalld B MECTE PaCIIUPEHUS T0JKEH COCTaBIATh 90°.

Ilpakmuueckan paboma no MoOeIUPOCAHUIO WIGEHHBIX U30EIUNl C UCHOIb306AHUEM
zpaguueckux peoakmopoa.

[Ipy moAroTtoBke 3alaHuil MPAKTUYECKOTO Typa MO MOJAEITUPOBAHUIO JI UIKOJBHOTO H
MYHUIIMIIAJLHOTO 3TAloOB OJIMMIIMAJBI ClIelyeT oOpaTUTh BHMMaHHE Ha MOAPOOHOE HamMCaHue
XyJ105KECTBEHHO-TEXHUUECKOTO OMMUCAHUSI MOJEIHN U KapThl TOONEPALIUOHHOTO KOHTPOJIS.

[Ipu cocraBnenuu 3a7aHuil HY>)KHO OOpaTUTh BHMMaHHE Ha CIEAYIOIIee: MOJECTUPOBaAHUE
OCHOBBI JieTanell (4acTh JeTajieil) U MOCTPOCHUE BBIKPOWKH; MPABUIBLHOE HAIMpaBIEHUE pa3zpesa
neTanedt (4acTu Jeraneit); NMpaBUIbHYIO TEPMUHOJOTUIO HAa3BaHUI JeTaneil u yacTeil MmBeHHbIX
U3JIeTTUi; TMOCTPOCHUE JeTajeil KapMaHOB W BOPOTHHKOB; MOJEIMPOBAaHUE IWUHUU OopTa H
HaHECEHHE Ha uYepTEX KOHTYpOB BHYTPEHHETO cpe3a MoA0O0pTa; HaJIM4Me MPaBUIBHBIX MECT
pacIookKeHUs, MPONOPIUOHATHLHOCTE U (OPMY KOHCTPYKTHBHBIX JIMHHM, BCIIOMOTAaTEIbHBIX U
JIEKOpPaTUBHBIX JI€Tajlei; INpPaBUJIbHOE OIPEJCICHHE MECTONOJIOKEHUSI cruda U CepelrHbI
JeTajel; MponopIHOHATFHOCTh KOPPEKTUPOBKH JITTUHBI, ()OPMBI BHIPE30B TOPJIOBUHBI, BETHYHHY
KOKETOK U Jp.; YTOUHEHHE JMHUU HHU3a 10 MECTY pacliupeHus (B MOJENSX C pacHIMpEeHHuEM

KHH3Y).
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IIpunoxenne 4

IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS IJIsl yYYACTHHKOB U KIOPH

no Pooororexuuke (MOOMIbHBIE POOOTHI)

Kon-¢0 6annoe,

Ne 6bICMABIEHHBIX
Kpumepuu oyenueanus Makc. 6ann
n/n yjieHamu
JHcropu
1 | PoGOT moMHOCTHIO BBIEXAJI CO CTApTa (8ce MOUKU 6
8EPMUKANILHOU NPOEKYUU pOOOMA NOKUHYIU CINAPMOBYIO
30HY)
2 | Po6ot mpuObL1 B 30HY (DMHHILA TTOCIIE TIOJTHOTO 2
BBITIOJIHEHUS 3aJJaHUs (110001 MOYKOU 8ePMUKAILHOL
npoexyuu pobom oKazaics Hao QUHULUHBIM K8AOPamom)
3 | Pobot octanoBuIics B 30He (PMHUIIIA TTOCIIE TIOTHOTO 1
BBITIOJIHEHUS 3aJIaHUs (7110001 0nopoti podom HaAxooumcs
BHYmMpPU 30HbL PUHUA)
4 | PoOOT BBIMIOJIHWII MTEpEMEILIEHNE HY)KHOTO 0OBEKTa B 3Ix6
HY>KHYIO TIO3HUIIHIO
5 | PoGoT BBIMONHMI TepeMENIeHUE 3aPEIeHHOT0 00bEKTa 3x6
(rpagubie
0aJL1bI1)
6 | CocraBneHa 3JeKTpUUecKas CTpyKTypHas cxema D1 pobora 2
Ha 06a3e Arduino(s coomsemcmeuu ¢ I'OCT 2.702-2011)
7 | Kox mporpamMmbl ONTUMU3UPOBAH (8 KOO€e UCHONb3YIOMCS 2
YUKTIbL, BeMBIIeHUsL, Pe2yIAmOopbl)
8 | UutaeMocCTh KoJa (Hanuyue KOMMeHMapues Kk OCHOGHbIM 2
b10Kkam Kooa, uHgopmamuenvie uMeHd NePemMeHHbIX,
gblOeleHue OMCmynamu YUukios u m.o.)
9 | OrcyrcTBHE TpyOBIX OMKMOOK B KOHCTPYKLIUU poOOTa 2
(He3akpennenHble unU NIOXO 3aKpPEnIeHHble YaACmu, NPo6oo
Kacaemcs Koneca u noid, WuHbl CONPUKacalomcs ¢
0emaaMU waccu u m.o.)
Hroro: 35
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IIpumep pa3padoTkn KapT MOONEPANMOHHOTI0 KOHTPOJIA 1JIsl Y4ACTHHUKOB M JKIOPH

no PodoToTexHuke (CTallMOHAPHOE YCTPOCTBO HA 6a3e Arduino)

Kpumepuu oyenueanus

Makc. oann

Kon-60 6annos,
8bICMABICHHBIX
ynenamu

JHcropu

[Ipu nepeBone pyuku noreHIHOMETpa B nosioxeHue «0 %o»
CBETHUTCS TOJIBKO 0JuH cBeToino 1 (Ne 1) ¢ MakcumanbHOK

APKOCTBIO

[Ipu nepeBose pyuykn NOTEHIMOMETPA B NOJIOKEHUE «25 Yo»

cBerarcs Ba ceeroguoaa (Ne 1 u Ne 2) ¢ sipkoctrio 50 %

[Ipu nepeBone pyuku noreHIHoMeTpa B nosioxeHue «50 %o»
CBETUTCA TOJIBKO 0JIUH cBeToano (Ne 2) ¢ MakcuManbHON

APKOCTBIO

[Ipu nepeBosie pydyKy NOTEHIMOMETPA B MOJ0XKEHHE «75 Yo»

cBeTsaTcs Ba cBeroanoaa (Ne 2 u Ne 3) ¢ spkoctrio 50 %

[Tpu mepeBoie pydKkH MOTEHIMOMETpa B TostoxkeHue «100
%» cBeTUTCS TOJIBKO OJuH cBeToanos (Ne 3) ¢

MaKCHMaJIbHOM SAPKOCTBIO

IIpu BpameHn py4Ky NOTEHIIMOMETPA IPKOCTh U3MEHAETCS

IIJIaBHO

[Tpu Ha)kaTHH HA KHOIIKY SIPKOCTH BCEX CBETOIMOI0B
nepexoaut B 100 %, a npu OTIyCKaHUU CUCTEMA

BO3BpAlIaCTCA B UCXOAHOC COCTOSHNC

Koz nporpammsl onTUMU3HPOBaH (B KOJE HCIIONb3YIOTCS

OHUKIBI, BCTBJ'ICHI/ISI)

YuraeMocTh Koaa (HaJ'II/I‘-H/Ie KOMMCHTApPUCB K OCHOBHBIM
OJIoKaM Koza, HH(bOpMaTHBHBIe HMCHaA IICPEMCHHLIX,

BBIJICJICHHUEC OTCTyIIaMU LIUKJIOB U T. I[.)

10

CocraBiieHa IpUHLIKIIHATbHAS CXeMa JIEKTPUUECKUX
COeIMHEHUI cOOpaHHOTO yCTPOICTBA (B COOTBETCTBHHM C
I'OCT 2.702-2011)

11

YcTpoiicTBO cOOpaHO BEPHO M aKKYPATHO (MCTI0JIb30BaHbI
Pa3HOIBETHBIE IEPEMBIUKH ISl COEIMHEHNS KOHTaKTOB
KOMIIOHEHTOB, OTCYTCTBYIOT OIIMOKH MPH MOAKIIOYEHUN

KOMIIOHCHTOB, COCIMHCHUS BBITIOJTHEHBI JOJI’KHBIM 06p330M)

HUroro:

35
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IIpumep pa3padoTkn KapT MOONEPANMOHHOTI0 KOHTPOJIA 1JIsl Y4ACTHHUKOB M JKIOPH

1o MojaeJMpoOBaHUIO IIBEHHBIX M31eJIHl

Ne Makc. bann
Kpumepuu oyenueanus
n/n oann | yuacmuuxa
HaneceHnne HOBBIX JIMHUI (pacoHA U HAJNMUCEH HA YepTexe 6,0
OCHOBBI
Hanecenune JTUHUI 1J151 IOCTPOCHUS: 2,0
— BCIIOMOTaTeJIbHbBIX AeTaJIeH;
— neraJieil, Tpe0yIOIIUX U3MeHeHus1 GopMmbl.
IMocTpoenue 10NOJIHNTEIBHBIX IEKOPATHBHBIX AeTaJIel
H3roroBjieHne BHIKPOEK 12,0
PacrnoJioxenne BLIKpPOEK Ha JIMCTe OyMaru B COOTBETCTBHH
¢ HAIIPpaBJICHHEM /10JIeBOM HUTH
Hroro 20
IIpumep pa3padoTKu KapT MOONEPANMOHHOI0 KOHTPOJIA JJIsl Y4ACTHHKOB M KIOPH
1o MoaeMpoBaHHIO IIBEMHBIX H31EIUH ¢ HCI0Ib30BAHHEM I'PAPUYECKUX PEJAKTOPOB
Ne Makc. bann
Kpumepuu ouyenueanusn
n/n oann | yuacmuuka
Hanecenne HOBBIX JIMHUI (pacoHA U HAANHUCEH HA YepTexe 6
OCHOBBI
Hanecenue JMHUM /151 IOCTPOCHUS: 4
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- BCIIOMOTaTeJILHBIX JleTaJleil;
- AeTaJjieil, TpeOyomux u3MeHeHus1 (POPMBbI.

IlocTpoenue J0MOJTHUTENbHBIX 1€KOPATHBHBIX JeTajlei

H3rorosiieHne BLIKPOEK 10
PacnoJioxeHnne BLIKPOEK B COOTBETCTBHH € HANIPABJICHHEM
JA0JI€BOM HUTH

Hroro 20

IIpumep pa3padoTKu KAPT MOONEPAIMOHHOTO KOHTPOJIA 1JIsl YYACTHHKOB U KIOPH

o O6padoTke MBEHHOr0 U3eJIUsl MJIH Y3J1a HA HIBEHHO-BbIIIMBAJIbHOM 000PY10BAHUHU

Ne Makc. bann
Kpumepuu oyenusanus
n/n oann | yuacmnuka
Texnuveckue yca0BHsl Ha U3rOTOBJICHHE U3/1eJIHSA 8,5
Xapakrep opopmiieHHs U31eIHA 1EKOPOM 3
Opranusanus padoThbl 10 BHINOJIHEHUI0 BIIIMBKH 3,5
Hroro: 15
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IIpumep pa3padoTkn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHMKOB M KIOPH

no Mexannuyeckoi 00padoTke MBEHHOI0 U31eJTUs WIH Y3J1a

No Makc. bann
Kpumepuu oyenusanus
n/n oann | yuacmHuka
TexHu4eckue ycJ0BHs HA U3TOTOBJIEHUE U3/1eJIUs 10
XapaxkTep oopmiieHusT U31eTHA 1eKOPOM 5
Hroro: 15
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IIpumep pa3padoTkn KapT MOONEPANMOHHOTI0 KOHTPOJIA 1JIsl Y4ACTHHUKOB M JKIOPH

1no 3D-Mo1e IMPOBAHUIO U TIEYATH

Ne Make. bann
Kpumepuu oyenueanus

n/n oann | yuacmuuka

3D-moaeanposanne B CAIIP

1 TexHu4yeckue 0COOEHHOCTH CO3aHHOI yyacTHHKOM 3D-Moaenu 10
OneHka ckiagplBacTCd 10 HAJIWYUIO D3JEMEHTOB, B IIpejaesnax
MaKkCUMyMa:

2 | C10KHOCTH pa3padoTaHHOI KOHCTPYKIIUHU 3D-monenn, 3
Moauukanusa (popma, TeXHUYECKHE PellleHNsl, TPYA10eMKOCThb)

OneHka ckiagplBacTCd 10 HAJIWYUIO D3JIEMEHTOB, B Ipejaenax
MakCUMyMa:
[MoaroroBka npoekra k 3D-neyaTn

3 | ®aiin komaHaHOrO KoAa s 3D-meuaTtu Mojaeau B mporpamme- 3
caaiicepe (Hanpumep, Cura, Polygon niu nnoii)

OneHka ckiajgplBaeTCsd MO HAJIWYMIO D3JEMEHTOB, B Ipenaenax
MaKcuMyMa:

4 | PpPekTUBHOCTH paZMenieHUs U3/1eTus 2
OneHka ckiagplBaeTCd MO0 HAJIWYMIO DJIEMEHTOB, B Ipenaenax
MaKcuMyMma:

Ounenka pacne4aTaHHOIO MPOTOTHIIA

5 | IporoTun u3aeaus (aeraJseii): 7
OneHka ckiagplBaeTCd MO HAJIWYMIO D3JEMEHTOB, B Ipenenax
MaKcuMyMa:

I'paduyeckoe opopmiieHne 3agaHus

6 | IlpexBapuTeabHbIil 3CKU3/TeXHUYECKHI PUCYHOK HA Oymare 2
OueHka cKIaabIBaeTCd M0 HAJIWYUIO 3JIEMEHTOB, B IpeJenax
MaKcuMyMma:

7 | UToroBble yepTexu (Ha Oymare WM B 3JIeKTPOHHOM BH/ie) 8
OneHka ckiagplBaeTCd MO HAJIWYMIO 3JEMEHTOB, B Ipenaernax
MaKCcUMyMa:

Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANHOHHOT0 KOHTPOJIS IJIsl yYYACTHHKOB U KIOPH

no O0pabdoTKe MaTepuaiOB HA JIa3ePHO-TPABUPOBAJILHON MAIIMHE

Ne Make. bann
Kpumepuu oyenueanus
n/n oann | yuacmnuka
Brimonnenue scku3a 10 Hayana paboTsl B rpauuecKux peaakTopax.
KauectBo ackuza. Cobmronenue tpedoBanuii u [OCTos

1 | (manuume Bcex AeTajeil Ha ICKU3e, MPoyMaHa KOHCTPYKIUS, 2
HaJIM4Yue BCEX IEMEHTOB COSAMHEHUS U COOPKH, MPEAyCMOTpEHA
OTJIeTIKa, COOJII0/ICH MacITad, pa3Mepsl MPUCYTCTBYIOT)

Pa6ora B rpaduueckom penaxrope uiau/u cucreme CAD/CAM 12

2 | 3nanme 6a3oBoro uHTepdeiica, pabora B rpaduueckoM peaakTope 1
wm/m  cucteme CAD/CAM  (cremeHb  CaMOCTOSITETBHOCTH
W3TOTOBJICHUS MOJIEIIN)

3 | TouHocThs MOAENUPOBaHUSA O0BEKTa (COOTBETCTBHE pa3pabOTaHHOMY 1
ICKHU3Y)

4 | ClIOXHOCTh BBITIOJIHEHUS! (KOH(UTypalys, TEXHHUYECKUE pELICHHUS, 8
KOJIMYECTBO M TPYIOEMKOCTh HCIIOIB30BaHHBIX HHCTPYMEHTOB,
HAJIMYHE JOMOJHUTEIBHBIX JIEMEHTOB)

IloaroroBka Mogeau K 3alMycKy Ha Jia3epHO-TPABHPOBAJIbHOM 3
MAallMHEe ¥ PadoTa CO CTAHKOM

5 | YpoBeHb TOTOBHOCTH MOJIENH IS TOa4YH Ha JIa3epHO- 1
IPaBUPOBATBHYIO MAIIUHY

6 | OPPeKTUBHOCTh MPUMEHEHHS JIA3€PHO-TPABUPOBAIILHON MAIIUHBI 1
(ONTHMAaIBHOCTH UCTIOJIH30BAHMS MITH HEUCIIOIH30BAHH)

7 | HaBbiku BiazneHust paboThl CO CTAHKOM 1
OueHka roroBoro useaus (1eTajan) 13
OneHka KayecTBa U3rOTOBJIEHUS BCEX JeTanei

9 | KauecTtBO cbopku

10 | KauectBO oTACIKH

11 | U3nenue BBIMONHSIET CBOM (DYHKIUH, MOJBMXKHBIC M 3alHUpAIONINe U
T.1. paboTaroT
I'paduueckoe opopmiieHne nmpoeKTa 5

12 | U3genne cOOTBETCTBYET ICKMU3Y HA OyMa)KHOM HOCHUTEIE 1

13 | PabGoumii 3cku3 B 3JIEKTPOHHOM BH/IE€ BBITIOJHEH 2

14 | IIpencraBieHa HHCTPYKLIMOHHAS KapTa COOPKU 2

Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANHOHHOT0 KOHTPOJIS IJIsl YYACTHHKOB U KIOPH

no IlpomMblinieHHOMY AU3aliHY

Ne Make. bann
Kpumepuu oyenuganus
n/n oann | yuacmuuka
CooTBeTcTBHE TeMe 3a7aHNsl, QYHKIUOHAJIBLHOCTD 3
TpeGoBanus K YepTexy 12
Cnenudukamnms
Yeprexu o 'OCT
Hannuune nzomerpudeckoro nzoopaxkenus (3D momenn)
[TpaBUIBHOCTH COXpaHeHUs (aiiaoB
TpeGoBanus k Moaen 8
TpeGoBanus k n300pa:keHUusIM (pPeHIePHHIY) 6
TpeGoBaHus K aHUMALUKN 6
Hroro: 35
IIpumep pa3padoTku KapT MOONEPALHOHHOTO KOHTPOJIA 1Jisl Y4ACTHUKOB M *KIOPH
no Mexannueckoii 1epeBoodpadoTke
Ne Makec. bann
Kpumepuu oyenueanus
n/n bann | yuacmuuka
1 | [logrotoBka cTaHKa, TOKAPHBIX M CTOJIAPHBIX HHCTPYMEHTOB K 3
pabote, ycTaHOBKA 3aTOTOBKH
2 | Pa3pabotka yeprexa aeranu B coorBeTcTBuu ¢ ECK/] 5
3 | Pa3paboTka y4eOHO-TEXHOJIOTMYECKON KapThl W3TOTOBJICHUS
Jeranei
TexHOIOoTHsI U3TOTOBJIEHUS U3 19
4 | CoOnrofeHue TMHEMHBIX U WIMHIPUYECKUX pa3MEpOB 9
Cobmonenue ¢popm (cdep, KOHYCOB H T.1.) 8
6 | CobGmoneHre YuCTOThl 00pabOTKHU U IIEPOXOBATOCTH 2
JlexopaTuBHas OTACIKA 3
Hroro: 35
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IIpumep pa3padoTkn KapT MOONEPANMOHHOTI0 KOHTPOJIA 1JIsl Y4ACTHHUKOB M JKIOPH

1o MexaHM4ecKOH MeTaLI1I000padoTKe

Ne Make. bann
Kpumepuu oyenueanus
n/n oann | ywacmuuka
1 | IlogroroBka CTaHKa, TOKapHBIX M CJIECAPHBIX HMHCTPYMEHTOB K 4
paboTe, ycTaHOBKa 3arOTOBKHU
2 | PazpaboTtka ueprexxa netanu B coorBercTBUM ¢ ECKJ[ (ecnu
Tpedyercs)
3 | Pazpaborka y4eOHO-TEXHOJOTMYECKOW KapThl HM3TOTOBJICHUS 7
IeTajie
TexHOI0rrsI U3rOTOBJIEHUS U3ETUS 24
4 Co0mroieHre TMHEHHBIX ¥ [IIHHIPUICCKUX Pa3MEPOB 10
5 | Cobmronenue popm (chep, KOHYCOB U T.1I.) 10
6 | CobmoneHne 9uCTOThl 00PadOTKU M MIEPOXOBATOCTH 4
7
8 | CoOmonenue mpaBmil 6e30nacHON pabOThI
Hroro: 35
IIpumep pa3padoTku KapT MOONEPALUMOHHOI0 KOHTPOJIA /ISl Y4ACTHUKOB M *KIOPH
no Pyunoii nepeBooopadorke
Ne Makec. bann
Kpumepuu oyenuganusn
n/n oann | yuacmuuka
1 | Pazpabotka pabGouero uyeprexa B coorBercTtBUM ¢ ECKI/I: 3
IIPOCTAaHOBKA ra0apUTHBIX pPa3MEpPOB, Pa3MEpPOB KOHCTPYKTHUBHBIX
DIIEMEHTOB
2 | PazpaboTka y4eOHO-TEXHOJOTMUYECKON KapThl  H3TOTOBICHUS 5
Jeranei
3 | [Auzaiinepckoe pemieHue (OTIIMYHOE OT MPeACTaBIEHHOro 00pa3ia) 2
TexHOoIOoTHsI U3TOTOBJIEHUS U3IETHUS M0 AETAJBHO: 22
4 | Herans 1. CoOnrofeHue TMHEHHBIX U IWIMHIPUYECKUX Pa3MEPOB 2-4
5 | Herauns 1. lllepoxoBaTocTh 1
6 Herans 2. CobnroieHne TMHEHHBIX U MUITUHAPUIECKIX Pa3MepoB 2-4
7 | Herains 2. lllepoxoBaToCcTh 1

763




Ne Makc. bann
Kpumepuu oyenueanus
n/n oann | yuacmuuxa
8 | .t
9 | KagectBo cO0pku 3
10 | JexopatuBHas OT/EIKA AETaIH (-J1eii) 3
Hroro: 35

IIpumep pa3padoTKu KAPT MOONEPAIMOHHOT0 KOHTPOJIS IJIsl yYYACTHHKOB U KIOPH

no PyuyHoii meTasioo0padorke

Ne Makc. bann
Kpumepuu oyenusanus
n/n oann | yuacmuuka
1 | Pazpaborka pabouero ueprexa B coorBerctBuu ¢ ECK/I:
MPOCTAaHOBKA rabapUTHBIX Pa3MEpOB, Pa3MEPOB KOHCTPYKTHBHBIX
3JIEMEHTOB (eciu TpedyeTcst)
2 | Pa3zpaboTka yueOHO-TEXHOJIOIMYECKOH KapThl M3TOTOBJICHUS 7
neTanen
TexHosorys N3roTOBICHUS U3/1ETHS: 25
3 | Cobnroenne rabapuTHBHIX Pa3MePOB U MPSIMOYTOJIbHOCTH 2-4
4 | Cropona 1. CobntoieHue TuHENHBIX pa3MepPOB U KaYECTBO 1-2
BBITIOJTHEHU S
5 | Ctopona 2. Cob6uto/ieHHe JIMHEHHBIX pPa3MepOB U KaueCTBO 1-2
BBITOJIHEHUS
6 | OtBepcrue 1. [lo3unmonnpoBanue (pa3mMeTKa) U HUIMHIPUYHOCTbD, 1-2
7 | OtBepcrue 2. IlozunmonupoBanue (pa3MeTKka) U HUIUHIPUYHOCTb, 1-2
8 | KauectBo mocTtoOpaboTKu 3
Hroro: 35
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IIpumep pa3padoTkn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHMKOB M KIOPH

1Mo JJIEKTPOTEeXHUKE

No Makec. bann
Kpumepuu oyenusanusn

n/n oann yuacmHuuka

1 Pacuer orpaHuuuBaromiero pe3ucTopa JJisi CBETOAUOA U MOAO0p 2

OmyKamIero mo COIIPOTUBJICHHUIO PE3UCTOPA U3 JOCTYIITHBIX

2 Pacuer pesuctopa 6a3wl TpaH3WCTOpA M MOAO0Op ONMMKAKIIEro 1o 3

COIIPOTUBJICHUIO PE3UCTOPA U3 JOCTYIITHBIX

3 Co3anne NPUHLIUIIAAIIBHON CXEMbI 10 TEXHUYECKUM YCIIOBUSM B 7
CAIIP

4 Pa3zpaboTka neuatHoi miatel o coznannou cxeme B CAIIP 7

5 COopka 3IeKTpUYecKoi 1ienu Ha OecraeyHol MakeTHOW IuiaTe o 7

pa3paboTaHHOH cxeme

6 PaboTocrocoOHOCTh CXeMBI C HATPSHKEHHEM TUTAHUS 5
7 Bpewmst pabotb1 4
8 Hecobntonenue npaBuil TEXHUKH O€30MACHOCTH U TOpsAJKa Ha -1

pabouem Mecte npu cobopke (1 6ami 3a kaxka0€ HApYIICHHE)

HTroro 35

Pa3pa6OTLII/IKI/I 3aﬂaHHﬁ MOTYT HCIIOJIb30BATh IMPUMEPHI AJIsI COCTABJICHUSA ITPAKTHUYCCKOIO 3alaHUs
MKOJBHOI'0O U MYHULIUITIAJIBHOI'O 3Talla, UCII0JIb3Ys KaK O6HII/IG rpynmnbl KPpUTECPUEB, TAK U YaCTHBIC

Kpurepuu, pekomenaosanssle [{IIMK.
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IIpuinoxenne S

I[IpuMepHbIe KPUTEPUHU OLIEHKH TBOPYECKOT0 NMPOEKTa

Ilpogpune «Kynomypa ooma, ouzaiin u mexHoao2uu)

Hp0¢uﬂb «Texnuka, MEXHO102UU U MEeXHUYeCKoe meopuecmaeo»

(pazseprymas cxema oyenKu)

Kpumepuu oyenku npoekma

bannw

daxkmy

Hosicautennnas| 1

3alucCKa

10 6ass10B

Copepxanue u opopMIeHHE JOKYMEHTAIUH POEKTa

10

1.1

O6mee odopmitenne: MexTyHapOIHBIN CTaHAAPT
oopMIICHHS TPOSKTHOMN JIOKYMEHTAIINN )

(ma—1; mer —0)

1.2

KauecTBoO TECOPETUYCCKOT0 UCCJICAOBAHUSA

1.2.1

Hanuuue aktyanbHOCTH U 000CHOBaHUE NPOOJIEMBI B
uccienyeMoi cdepe

(ma—0,5; et — 0)

0/0,5

1.2.2

dopmynTupoBKa TEMBI, LIEJIeH U 3a]1a4 TPOSKTa
(chopmynupoBanbl IOTHOCTEIO — 0,5; HE chopMyITMpPOBaHBI —

0)

0/0,5

1.23

Co6op unpopmanuu no mpodieme
(IpoBeIeHNEe MapKETHHTOBOTO UCCIICIOBAHUS
JUTSI BBISIBIICHUS CIIPOCA HA TIPOSKTUPYEMBI 00BEKT TPYAQ)

(ma—0,5; mer — 0)

0/0,5

1.24

HpeI[HpOGKTHOC HCCIICAOBAaHUE: aHAJIN3 UCTOPUYCCKUX
IMPOTOTUIIOB U COBPEMCHHBIX aHAJIOT'OB

(ma—0,5; et — 0)

0/0,5

1.2.5

[TpenioskeHus perieHus BbIIBICHHOM MPOOIEMBI.
ABTOpCKas KOHLENIHs poeKkTa. BeiOop ontumansHON
uaeu. OnucaHue NpoeKTUPYEMOr0 MaTEpPUATILHOTO 00bEKTA

(ma —0,5; ger — 0)

0/0,5

1.2.6

ITpuMeHeHre METOI0B MPOEKTUPOBAHUS U CCIIEA0BAaHUS
aHaTU3UpPyeMoil MpoOIJIeMBl U 3HAHKUE TPOLIETYP UX
MIPOBEICHUS

(ymeet npumensts — 0,5; He ymeeT npumMeHsTh — 0)

0/0,5

1.3

eraTI/IBHOCTb N HOBU3HA MPOECKTA
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Kpumepuu OUEHKU npoekma

bannwt

Ilo
daxkmy

1.3.1

OpuUruHanbHOCTh NPEJIOKEHHBIX UICH:

— ¢opmMa 1 HYHKIUS U3IETHIA: COOTBETCTBUE MEPCIEKTUBHBIM
TEHICHIUAM MOJIBL, Ha3HauYCHHE, aBaHrapJHOCTb,
KpPEaTUBHOCTbD, CIIEA0BAaHNUE TPAJULIUSAM U T. 11.;

— KOHCTPYKLMS: YHHMBEPCAIbHOCTb, 3SPrOHOMHYHOCTD,
OPUTMHAIILHOCTb, JIETKOCTh U T. J;

— KOJIOPHCTHKA: COOTBETCTBUE AaKTyaJIbHBIM TEHJACHIMAM
MOJIbl, HHTEPECHOE TOHAJIBHOE M LIBETOBOE pELICHUE,
IIPONOPLMOHAIBHOE COOTHOLIEHHE LIBETOB, 3HAYEHHUE U
CHUMBOJIMKA I[BETA B MPEACTABICHHBIX OOBEKTaX U T. 1.

(ma—1; mHer — 0)

0/1

1.3.2

HoBu3Ha, 3HauMMOCTb U  YHUKAQJIBHOCTb  IPOEKTA
(pa3paboTKa U M3TOTOBJICHUE aBTOPCKHX MOJIOTEH; POCIIHCH
TKaHeld [0 aBTOPCKUM pHCYHKaM; pa3paboTka HOBBIX
TEXHUK  W3TFOTOBJIECHUS; OpPUTMHAJIBHOE IPUMEHEHHE
pa3IMYHbIX MaTepUasoB; UCIOIb30BAHUE HETPAIULIMOHHBIX
MaTepuaJIoB U aBTOPCKUX TEXHOJIOTUHN U T. 11.)

(ma — 2; mpeacTaBieHBI HE B MMOIHOM Mepe — 1; HeT — 0)

0/1/2

14

Pa3pa60TKa TEXHOJIOTHYCCKOTO ITpo1ecca

1.4.1

Br160op TexHOMIOTHHM U3TOTOBJICHUS, BU/IA U KJIacca
TEXHOJIOTHYECKOT0 000pyI0BaHUs U MPUCTIOCOOICHUIH

(ectb ccbutku uu onmcanue — 0,5, Het — 0)

0/0,5

14.2

KauecTBO 7cKM30B, CXE€M, YEPTEKEN, TEXHOIOTHUECKUX
KapT (ypoBeHb IpaUUeCcKOii MOAaYHN C UCTIOIH30BaHUEM
KOMIBIOTEPHBIX TPOTPaMM HIIM OT PYKH, COOTBETCTBUE

yeprexkeit [OCT)  (ma—0,5; et — 0)

0/0,5

1.4.3

[IpumeHeHre 3HaHU| METOI0B TU3aliHEPCKON paboThI

B COOTBETCTBYIOLIEH UHAYCTPUHU. Y MEHUE aHAIU3UPOBATh
pe3yJbTaThl UCCIEA0BaHMS, YPOBEHb 0000IIECHUS;
[IPEMJIOKEHUS 110 BHEAPEHUIO

(ma — 1; paccmoTpen oaun kputepuit — 0,5; Het — 0)

0/0,5/1

1.44

DKOHOMHYECKAS U DKOJOrHUecKas OLICHKA IMPOU3BOACTBAa

0/0,5/1
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Kpumepuu OUEHKU npoekma

bannwt

Ilo
daxkmy

WJIN U3rOTOBJICHUA U3CINUA

(ma — 1; paccmoTpen oaun kputepuit — 0,5; Het — 0)

Ouenka
u3ae s

20 6ay1a

I[maifm MPOAYKTA TBOPYECKOI'0 IMPOECKTA

20

2.1

HoBu3Ha U OpUTHHATBHOCTH MPOAYKTA, €TO
XYI0KECTBEHHAs! BRIPA3UTEIBHOCTD, COOTBETCTBHE
MOJTHBIM TEHICHIIUSIM:

— sipKasi MHIMBUTyaTbHOCTh CO3JJAHHOTO 00pasa, cuia
AMOILIMOHAIBHOTO BO3JICHCTBUS KOHKYPCHOTO HU3IEIHS
(KOMILIIEKTA)

(0OBEKT HOBBIN — 6; OpUTHHAIBHBIN — 3, cTepeoTHITHBINH —)

0/3/6

22

Kommo3urus mpoeKTupyeMoro 00beKTa, TapMOHHSI,
acTeTHKa (BHEUTH:S (hopMa, KOHCTPYKITUS, KOJIOPHCTHKA,
JICKOP ¥ €r0 OPUTHHAIIBHOCTD / XYJI0’KECTBEHHOE
odopmIieHHE)

(memoctHOCTH — 4; He cOamaHcupoBaHHOCTH — 0)

0-4

2.3

KauecTBO M3roToBIEHUS NPEACTABIAEMOTO U3IEINS,
TOBApHBIN BU/]I
(xauecTBEHHO — 4, TpeOyeTcs He3HaYUTeNbHas JopaboTKa —

2, He kauyecTBeHHO — ()

0/2/4

24

PanmonanpHOCTh MM TPYAOEMKOCTE CO3AaHUS IPOLYKTA,
CJI0’)KHOCTh, MHOTO(YHKIIMOHAJIBHOCTh U BAPUATUBHOCTD
JEMOHCTPUPYEMOTO U3JIEHs], aBTOPCKUI MaTepua)

(ot 0 1o 3)

0-3

2.5

[TepcrieKTUBHOCTH U KOHKYPEHTOCIIOCOOHOCTD
CIIPOEKTUPOBAHHOM MOJIeNU (apT-00bEKTa UITH KOJICKIIUU
B MIPOM3BO/ICTBO; TATEHTOBAHUE TIOJIE3HOW MOJIEIIN WU
OPUTMHAILHON TE€XHOJIOTUU U3TOTOBJICHHUS) (ot

0 1o 3)

Onenka
3aIIATHI
NMPOEKTAa

10 6as10B

IIpoueaypa npe3eHTaunu NPOEKTA

10

3.1

PernameHnT npe3eHTanuu (J1€10BOI 3TUKET U UMUK
Y4aCTHHKA BO BpeMsI U3JI0KEHHs MaTepualia; CoOJII0ICHIE

BPEMEHHBIX PAaMOK 3aIUThI) (o1 0 0

0/172
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Kpumepuu oyenxku npoekma bannw o
daxkmy
2)
3.2 |KauecTBO nojayu Matepuaia U npeacTaBICHUs U3 0-3
— OPUTMHAJIBLHOCTb IIPEJICTABICHUS U KaYECTBO
AIIEKTPOHHOH pe3eHTanuu (16amn);
— KyJIbTypa pe4H, YeTKOCTh, KOHKPETHOCTb U JIOTUKA
U3JIOKEHUS TTpo0emMbl uccnenopanus (1 6amn);
— BIIQJICHUE MMOHATUHHBIM MPO(PECCHOHATBHBIM allapaToM
(1 6amm). (ot 0 10 3)
3.3 | Ucnosb30BaHue 3HAaHWN BHE IIKOJIBHOM MPOTPAMMBI 0/1/2
(ot 0 0 2)
3.4 |IloHnuMaHue CyTH 3a1aBa€MbIX BOIIPOCOB U 0/172
apryMEHTHPOBAHHOCTH OTBETOB (ot 0 mo 2)
3.5 |CooTBeTCTBUE COAEPKaHUSI BEIBOJOB COACPIKAHUIO LIETH U 0/1
3aJ1a4, KOHKPETHOCTh M CaMOCTOSITEIbHOCThH BHIBOJIOB
(cooTBeTCTBYET MOJIHOCTHIO — 1; HE cooTBeTCTBYET — 0)
Hroro 40
IIpumepHbIe KpUTEPHUH OLIEHKH TBOPYECKOI0 MPOEKTA
(coKkpawenHas cxema oyeHKu)
Ilo
Kpumepuu oyenxu npoexma bannw
¢axmy
IosichutensHasi| 1 |Copaep:xxkaHue u opopmiieHHe JOKYMEHTAIMHU NPOEKTA 10
3anmucka 1.1 |O6mee opopmnenune (MexnyHapoaHbIN cTaHIApT o1
oopMIIeHHs TPOEKTHOMN TOKYMEHTAIINN) ]
1.2 {KayecTBO HcclieIOBaHUSA 0-3
1.3 |KpeaTtuBHOCTb U HOBH3HA MPOEKTA 0-3
1.4 |Pa3zpaboTka TEXHOJIOTMYECKOTO Mpoliecca 0-3
Ouenka 2 (/Iu3aiiH MPOAYKTA TBOPYECKOIO0 MPOEKTA 20
H31eJIn s 2.1 |HoBu3Ha 1 OpUTHHATIBHOCTH MPOIYKTA 0-6
2.2 |Komno3umust NpoeKTHpyeMoro o0beKTa, rapMOHHUS, 04
ACTETHKA )
2.3 (KauecTBO ¥ TOBapHbIN BUJ NIPEACTABIAEMOTO U3AETHUS 0-4
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Kpumepuu ouyenxu npoexma bannw Ho
daxmy
2.4 |PanMoHanbHOCTh WK TPYJAOEMKOCTh CO3/JaHUS MTPOIYKTA,
MHOTO()YHKIITHOHAJILHOCTh ¥ BAPHATUBHOCTH 0-3
JIEMOHCTPUPYEMOT'0 U3/IENHsI, aBTOPCKHI MaTepHan
2.5 |[lepcneKTUBHOCTh M KOHKYPEHTOCIIOCOOHOCTh 0-3
Ouenka 3 (Ilpouexypa npe3seHTalMU MPOEKTA 10
3alIHUThI 3.1 |PernamenT npe3eHTanuu 0-2
NnpoeKTa 3.2 |KauecTBO moiauu MaTepHraia u MpeACTaBICHUS U3ICTUS 0-3
3.3 |icionp30BaHue 3HAHUI BHE [IKOJIBHON IPOTrPaMMBI 0-2
3.4 |[ToHnMaHue CyTH 3aJ]aBa€MbIX BOIIPOCOB U 03
apryMEeHTHPOBAHHOCTh OTBETOB )
Hroro 40

Kpurepuu onieHkH TBOPYECKOro nmpoekTa no npoduiaw «Podororexnnka»

Kpumepuu ouyenxu podoomomexnuueckozo npoekma banner| Ilo
daxkmy
HosicuutenbHas(l |Coaepxxanue U opopMiaeHHe JOKYMEHTAIUH MTPOEKTA 10
3amucka 1.1 |O6mee opopmienue (opuentanus xa TOCT 7.32-2017) 0-1
10 6annoB
1.2 [KauecTBO TEOPETUUECKOTO UCCIEA0BAHUS 0-3
1.2.1 O6ocHoBanue akTyanbHoCcTH. DopMynupoBKa 1enu u
3aja4, pe3ysabTaTa U BHIBOJIOB .
1.2.2. COop 1 aHa)IN3 HHPOPMALIUH 110 HUCCIIETyeMOn
npoOieme .
1.2.3 Pa3paboTka uieu 1 KOHIENIUN poooTa.
DopMyITUpOBKa TEXHUIECKOTO 3a/IaHHsI. o
1.3 |Pa3paboTka TeXHOJIOTHYECKOTO Mpolecca 0-6
1.3.1 Onucanue npouecca NpOEKTUPOBAHMS, U3TOTOBJICHUS,
MPOrpaMMHUPOBAHUS, OTJIAJKH, MOJU(PHKAIIMA TIPOCKTA 2
1.3.2 KagecTBO cxeM, 4epTeken U Jpyrol TOKyMEHTaluH 0-2
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1.3.3 O6ocHOBaHME BEIOOpA MATEPHAIIOB, DIEKTPOHHBIX

KOMIIOHEHTOB, TEXHOJIOTUH IIPOEKTUPOBAHUS U 0-2
M3TOTOBIICHHS
Ounenka 2 [KadecTBO roToBOI0 M3e/UsA 20
W3 1 [KpeaTUBHOCTH U HOBM3HA IIPOIYKTA 0-2
2.2 [PoboTOoTEXHNYECKAS CII0KHOCTh U3EIINS: 0-9
20 6am10B
2.2.1 KOHCTpyKIIMSl U1 MEXaHU3MBbI 0-3
2.2.2 DnexTpoHuKa 0-3
2.2.3 [IporpaMMHOe 0OecTieUeHUE B aNTOpPUTMEI yiipaBieHus | 0-3
2.3 [PaboTocmocoOHOCTh poOOTa 0-3
2.4 [9cTreTnuecKuil BU M Ka4YeCTBO poOoTa 0-2
2.5 [TpynoeMKocTh co3gaHust MPOIyKTa 0-2
2.6 [[IpakTryeckast 3HAYMMOCTD U TIEPCIIEKTUBHOCTD pa3paboTku | (-2
Ounenka 3 |[Ipoueaypa mpe3eHTAlMU MPOEKTA 10
3alUTRL 13 | |PeryjamenT mpe3eHTalyH 0-1
NMpPoeKTa
3.2 |[KauecTBO mo1aun MaTepuaia u NpeACTaBICHUS U3IETUs 0-2
3.3 |Mcniosib30BaHue 3HAHUI BHE IIKOJIBHOW MPOTPAMMBI 0-2
10 6annoB
3.4 [loHuMaHue CyTH 3a/1aBa€MbIX BOIIPOCOB U 0-2
apryMEHTHPOBAHHOCTh OTBETOB
3.5 |YcnemHas geMoHcTpaius paboTsl podoTa Bo BpeMs 3amuthl | (-3
B COOTBETCTBHUU C 3asBJICHHBIMH BO3MOKHOCTSAMHU
Hroro 40
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19. MeToanuyecKkue PEeKOMEHAAIUN MO MPOBECACHUI0 MIKOJBHOI0 U MYHUIMUIIAJBHOIO

3TANOB BCEPOCCUIICKON OJIMMIIUAAbI IKOJILHUKOB M0 pusuke B 2022/23 yueOHOM roay

COJAEP/KAHUE

BBEIEHHUE. ...t 773
1.1. ITpununs! GOPMHUPOBAHUS KOMITJICKTOB OJUMITUATHBIX 3ATAHUM ....eovveeeenreenrerieenieeieeireneeenne 774
1.2. Meronuyeckue moaxoAbl K COCTaBICHUIO 3aJaHUIl TEOPETUYECKOTO Typa HIKOJIBHOTO 3Tarna
OJTVIMITHIATIBL oo eeeeeeeeeeeeeeeeeeeeeee e aeeeeeeeeee e aeeeeeeesaaesaaaaeseeeeeseaennnaaaseeeesnaaennnaeseeeeesannnnnaasaeeeeneannnnn 775
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3aJIaHUHN IIKOJIBHOTO ITAITA OJIMIMITHTAIIBI. . .« .ttt tne ettt e ettt et e e e e e e et e e e e e e eens 777
4. HeobxonuMoe MaTepralibHO-TEXHUYECKOe 00ecreYeHne I BHITOTHEHUS OJMMITHAIHbBIX
3aJaHU MYHUIUITATBHOTO 3TANA OJIMITHAIBL. . .« e e ueeeeeeneteeentte e etaeeenatteeeaaeeeaaeeeennneenn 777

5. Hepet{eHL CIIPpaBOYHBIX MAaTCpUaIOB, CPCACTB CBA3U U E)JIGKTpOHHO-BI)I‘II/ICJII/ITGJILHOP'I TCXHUKU,

Pa3pEelICHHBIX K HCIIOJIB30BAHUIO BO BPEMS IIPOBEICHHS OJIAMITHAIIBI . ... evveeeeneaneenannennanenns 778
6. Kpurepuu 1 MEeTOIMKA OICHUBAHUS BBITOJHEHHBIX OJMMITAAIHBIX 3QTaHUM ... ..veveenennnn. 778
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YTBepKAeHbl HAa 3aceJaHMH LEHTPAJbHON NPeIMEeTHO-METOAUYECCKOH KOMHMCCHHU

BCEPOCCUICKOI 0JTMMIIMAABI IIKOJLHUKOB 0 puszuke 09.06.2022 r. (Ilporoxoa Ne 11).

Beenenune

Hacrodmue pexkomMeHIanuu IO  OpraHM3allMM ¥ IPOBEICHUI0  IIKOJIBHOTO U
MYHUIIMIIAJILHOTO ATAlOB BCEPOCCHMCKONW OMUMMHNAAbI LIKOJBHUKOB (Jlaee — OJIMMIIMAaja) IO
¢u3uKe cocTaBiIeHbl B COOTBETCTBUHM C llopsiikoM mpoBeAEHUS BCEPOCCHICKON OIMMITHAIBI
IIKOJIbHUKOB, YTBEPKJACHHBIM IpHKa3oM MuHucTepcTBa npocsemienuss PO ot 27 wosops 2020 r.
Ne 678 «O0 yrBepknenun [lopsiaka mpoBeACHUS BCEPOCCHIUCKON OJMMITUA B IIKOJILHUKOB)).

Onumnuana mo (u3MKe MPOBOAUTCS B LENAX BBIABICHUS M Pa3BUTHS y OOydYalOMIMXCS
TBOPUYECKUX CIIOCOOHOCTEW M MHTEepeca K Hay4HOW (HAay4HO-HCCIIEJOBATEIbCKOM) NEesATEIbHOCTH,
IIPOIIaraH bl HayYHbIX 3HAHUH.

3azayu OJIMMIIMAJbL: BBIABICHUE U Pa3BUTUS y 00yUYaIONIMXCA TBOPUECKUX CIIOCOOHOCTEN U
MHTEpeca K Hay4yHO! (HayYHO-UCCIIeIOBATENECKOM) IeATEIbHOCTH, MIPOTaraH/ibl HAyYHbIX 3HAHHM.

Onumnuana npoBoauTCs Ha Tepputopun Poccuiickoit @enepanuu.

PaGouum S3bIKOM MPOBEACHUS OJIUMITUAIBI SIBIISIETCS] PYCCKUI SI3BIK.

Yyactue B OJMMIIMAAE WHIUBUIYalIbHOE, OJUMIMAJHbBIE 33JaHUSI  BBIIOJHAIOTCA
Y4aCTHUKOM CaMOCTOSITENIbHO, 0€3 MOMOIIH TOCTOPOHHHUX JIULL.

Cpoku OKOHYaHHUSl HTAlOB OJIMMIIMAJbI: IIKOJBHOIO 3Tana OJUMIIMAJbI — HE IO3]IHEe
01 HOsOpS; MYHUIMITATBHOTO JTara OJIMMIINA/IBI — HE TI03IHee 25 1eKkadps.

HIkoapHBIN ATAI OJIMMITHAIBI TPOBOAMUTCS IO 3aJaHUsIM, pazpaboTanHbIM Aiis 7-11 kiaccos,
MyHUIUNAIBHBIN — g 7-11 kjnaccoB. YYacTHHK KaxAOro 3Tama OJMMIIMAbI BbITOJIHSIET
OJIMMITUAHBIE 3a/1aHusl, pa3paboTaHHbIE AJIs Kjlacca, IporpaMMy KOTOPOTO OH OCBAaUBaeT, WIIN JUIS
Oonee crapmMx KiaccoB. B ciyuae NpOXOXKIEHHS YYaCTHHMKOB, BBIMOJHUBLIMX 3aJ[aHUA,
pa3zpaboTaHHble A Oojee CTaplIuX KJIAcCOB MO OTHOUIEHHMIO K TEM, IPOrpaMMbl KOTOPBIX OHH
OCBaMBAlOT, HAa CJIEAYIOUIMI 3Tanm OJUMIIHNA/bI, YKa3aHHbIE YYAaCTHUKH M Ha CJIEIYIOIIMUX 3Tarax
OJIUMITMAJIbl BBIMOJIHAIOT OJMMIIMA/HbIE 3aJaHMs, pa3pabOTaHHBIE A Kiacca, KOTOPBIH OHHU
BbIOpaJIM Ha MPEbITYIIEM 3Talle OJMMIINAAbI, UK O0Jiee CTapIInuX KJIacCoB.

JlomyckaeTcsi ILEHTPaIM30BaHHOE IPOBEJIEHUE IIKOJIBHOIO 3Talma ¢ [PUMEHEHHEM
UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA.

Metoaudeckie pEKOMEHJALMU BKIIOYAIOT: METOJUYECKHE IOAXOJAbl K COCTABIICHUIO
OJIUMIHUAJHBIX 33JaHUK MIKOJIBHOTO W MYHHUUUIAIBHOTO JTaloOB OJMMIIMAJbI; MPUHIHUIIBI
(GbopMUPOBaHUS KOMILJIEKTOB OJMMIINAJHBIX 3a/laHuil; HE0OXOIMMOE MaTepHalIbHO-TEXHUYECKOE
oOecrieueHre ISl BBIMOJHEHUS OJMMIMATHBIX 3aJaHUll; MepeyeHb CIPABOYHBIX MaTepUaloB,
CPEICTB CBS3M M DJIEKTPOHHO-BBIYMCIUTEIBHON TEXHUKH, PAa3pELICHHBIX K HCIOJIb30BAHUIO BO
BpeMsI IPOBEJICHUS OJTUMIINA/Ibl; KPUTEPUU U METOJAMKY OLEHUBAHUS BBITIOJHEHHBIX OJMMIIHAIHBIX

SaﬂaHHﬁ, MNEpCUCHb PCKOMCHAYCMbBIX UCTOYHUKOB JISI TIOATOTOBKU MIKOJIBHUKOB K OJIMMITMAAC.
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I[OHOJIHI/ITCJIBHYIO I/IH(bOPMaLII/IIO o npeACTaBJICHHBIM MCTOAUYCCKUM MaTCpUalaM MOKHO
MOJIYYUTh TI0 DJICKTPOHHOW TIOYTe, OOpaTHBIIMCHL 10 aapecy: valera-valera-63@mail.ru B
[EHTPAIBHYIO MPEIMETHO-METOINIECKYI0 KOMUCCHIO BCEPOCCHUICKON OJIMMITHA/IBI ITKOJILHUKOB 110

dusuke.

1. Ipunuunel GopMUPOBAHNS KOMILUIEKTOB OJMMIIMAIHBIX 3aJaHU U METOIMYECKHUE
MOAXO0AbI K COCTABJICHUIO 32/IaHUI HIKOJbHOI0 3TANA OJIUMIINA/IbI

1.1. ITpunuunsl popMUpoOBaAHUS KOMILJIEKTOB OJTMMITHATHBIX 3aIaHUI

B koMIuIeKT OJMMNOMAgHBIX 33aJaHUN TEOPETUYECKOTO Typa OJUMIMALAbI O KaXIOu
BO3PAacTHOM TpyIe (K1accy) BXOAAT:

— OJaHK 3aJaHMIL;

— 0OJaHK OTBETOB;

— KPUTEPHUH U METOJMKA OLCHUBAHMS BBINOJHEHHBIX OJMMIINAIHBIX 3aJaHUN.

IIpu cocraBieHun 3agaHuil, OJIAHKOB OTBETOB, KPUTEPUEB U METOAMKU OLIEHUBAHUS
BBITTOJIHEHHBIX OJMMITMAJHBIX 3alaHuil HEOOXOIMMO COON0AaTh €IWHBIA CTHIb O(OpPMIICHHUS.
PekoMeHayeMble TEXHHUECKHE TTapaMeTpbl 0POPMIICHHUS MaTEPUATIOB:

— pa3mep Oymaru (popmar nucra) — A4;

— pa3mep MoJei CTpaHull: MpaBoe — 1 ¢cM, BEpXHEE U HIKHEE — 2 MM, JIEBOE — 3 CM;

— pa3mep KOJOHTUTYJIOB — 1,25 cwM;

— OTCTYIH MepBoil cTpoku ab3ama — 1,25 cm;

— pa3mep MEKCTPOYHOro MHTepBaia — 1,5;

— pa3mep mpudra — Keriab He MeHee 12;

— tun mpudta — Times New Roman;

— BBIPAaBHHUBAHUE — 10 TUPUHE;

— HyMepalus CTPaHMIl: CTPAHHIIBI JOHKHBI OBITH MPOHYMEPOBaHBI apabCckuMu mudpamu B
LEHTpe HIWKHEH dYacTh Jucta 0e3 TOYKM C COOJIOJEHHEM CKBO3HOM HyMepaluu KO BCEMY
JIOKYMEHTY;

— TUTYJBHBIA JIUCT JTOJKEH OBITh BKJIIOYEH B OOIIYI0 HyMEpaIUIO CTPAaHHUIl OJIaHKa OTBETOB,
HOMED CTPAHULIbI HA TUTYJILHOM JIUCTE HE CTAaBUTCH,

— PHUCYHKH M M300pakeHHs JOJKHBI OBITH XOPOIIEro pa3pelieHus (KayecTBa) U B IIBETE, €ClIU
JTAHHOE yCTIOBHE SBIISAETCS MPUHIMITUATIBLHBIM U HEOOXOAUMBIM JJIsl BBITIOJTHEHHUSI 3a/1aHU;

— TabJIMLbl U CXEMbI JIOJDKHBI OBITh YETKO O0O3HAUEHBI, CIPYNIHPOBAHBl U PALUOHAIBHO
pa3MellleHbl OTHOCUTEIBHO MapaMeTPOB CTPAHUIIBIL.

brnanku 0TBETOB HE JOJDKHBI COIEpKATh CBEIACHHM, KOTOPhIE MOTYT PACKPBITh COJIEpPKaHUE

3aJaHuH.
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[Tpu pa3paboTke OIaHKOB OTBETOB HEOOXOAMMO YUUTHIBATH CIEAYIOIIEE:

— TEepBBINA JIUCT OJaHKAa OTBETOB — TUTYJbHBIA. Ha TUTYIHHOM JIMCTE MOJKHA COAEPIKATHCS
cnenyromas nHGpopManus: ykazaHUe 3Tana OJMMIUaAb! (IIKOJIBHBIA, MyHULIUIATBHBIN); TEKYITUI
yueOHBIN TOA; MoJie, OTBEACHHOE MOJA KOA/IU(pP y4yacTHUKA; CTPOKU IJs 3alOIHEHMs JaHHBIX
yuactHukoM (D.1.0., kiacc, mojHoe HaMMEHOBaHUE 00pa30BaTEIbLHON OpraHU3aIH);

— BTOpPOH M MOCJEAYIONIME JIUCTHI CONEPXKAT MOJie, OTBEACHHOE MOJ KOJ/mHUdp y4acTHUKA;
yKazaHhe HOMepa 3a/laHusl; TMOJe ISl BHIIOJHEHHs 3a/laHusl YYaCTHUKOM (pa3MHOBAHHBIN JIKCT,
TabnuIa, cxema, pUCYHOK, U T.1.); MAKCUMAJIbHBIA 0aul, KOTOPbI MOXKET MOIYYUTh YYaCTHUK 32
€ro BBINIOJHEHHE; IOJIE JJIS BBICTABJICHUS (PAaKTUUYECKH HAOpaHHBIX OayuIoB; MOJE JJs TOAIHUCH
YJICHOB JKIOpPH.

1.2. Meroauyeckne MOAXOAbI K COCTABJEHHI0 3aJaHUIl TeopeTHYecKOro Typa
IIKOJILHOTO 3TANa OJTMMITHAbI

3ajaHus TEOPETHYECKOro Typa OJMMIMAIbl COCTOAT U3 3aJady, TeMaTHKa KOTOPBIX
COOTBETCTBYET pazzaenam ¢usuku cornacHo [Ipunoxenuto 4.

MuHuMaIbHBIA YPOBEHb TPEOOBAHMI K 32IaHUSIM TEOPETHYECKOro Typa

JUis TEeopeTH4ecKoro Typa HIKOJBHOIO 3Tama OJUMIHNAAbl MPEIMETHO-METOANYECKUM
KOMHUCCHSIM HEoOXOIuMO pa3paboTaTh 3aJaHUsl, COJEpKallle YWUCIO 3aJady, yKa3aHHOE B

HH)KGHpPIBGI[éHHOﬁ Ta6J'II/II_IC. Ha ux PeHICHUC YUACTHUK MOXKCET 3aTPATUTh BPEMSI, YKA3daHHOC B 9TOH

JKe Ta0JuLe.
7 xiacc 4 3amaun 90 munyT
8 ki1acc 4 3agaun 90 MUHYT
9 kiacc 4 3amaun 120 munyT
10 xnacc 5 3amau 150 munyT
11 kmacc 5 3amau 150 munyT

3aaHusl TEOPETUUYECKOTO Typa IIKOJIBHOTO dTara OJIMMITHAIBI JOKHBI OBITh pa3paboTaHbl
OTJIENILHO IS KaXKI0TO Kilacca (Tapaijiesin).

B 3amanus Henp3s BKIIOYATh 33Ja4d [0 pasgenaM (QHU3UKU, HE U3YYEHHBIM B
COOTBETCTBYIOIIEM KJIaCCe K MOMEHTY MpOBeACHUs oaumnuazabl (cM. [Ipunoxenue 2);

3amaHusl OJUMITAAILI JOJDKHBI OBITh Pa3IMYHON CIOKHOCTH IS TOTO, YTOOBI, C OJHOH
CTOPOHBI, IPECAOCTABUTH MMPAKTUYCCKU KAXKIAOMY €€ YHAaCTHUKY BO3MOXHOCTD BBEIIIOJTHUTH Hanbomnee
IpoCThble M3 HHUX, C JPYroil CTOPOHBI, JOCTHYb OJHONW M3 OCHOBHBIX IL€Jed OonuMOuaabl —
orpenieieHusi Hambosee CIOCOOHBIX YYacTHHMKOB. JKemarenbHO, 4TOOBI C TEpPBBIM 33JaHUEM
YCIEIIHO CHpPAaBISIUCh OKoo 70% yd4acTHHUKOB, CO BTOPHIM U TpeTbUM — okoio 50%, a c

MOCJICAHUMU — JIYUIINEC U3 YYaCTHUKOB OJIMMIIUA/IbI.
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BaxHo cobmoaTh TeMaTnyeckoe pazHoodpasue 3a1aHui.

[lenecooOpa3Ho, 4YTOOBI TeMmaTHKa 3aJaHul OblIa Pa3HOOOPA3HOM, IO BO3MOXKHOCTH
OXBaTBIBAIOLIEH BCE MPONCHHBIE Pa3/eNbl IIKOJIbHONU (DU3UKU.

B 3apaHus 1OJDKHBI BKIIOYATHCS 337a4d, UMEIOLIUE MPUBJIEKATEIbHBIE, 3aTIOMUHAIOLINECS
(OpMyYITHPOBKH.

@opMyIUPOBKM 3a4ad JOJDKHBI OBITh KOPPEKTHBIMHM, YETKMMHM W HOHATHBIMU JJIS
YYaCTHUKOB. 3aJaHUsl HE OJDKHBI JOIYCKaTh HEOJHO3HAYHOCTH TPAKTOBKU YCIOBMil. 3alaHUs HE
JIOJKHBI BKJIFOUATh TEPMUHBI U TIOHATHUS, HE 3HAKOMbIE YUYaIllUMCsl JaHHOW BO3PACTHON KaTE€rOpHH.

XKenarenpHo, YTOOBI KaX/1asi U3 3a7a4y OLIEHUBAIACH UCXO/S M3 OJMHAKOBOTO YHCia OaioB
1 OBLIO N3BECTHO, MAKCUMAJIBHO BO3MOXKHOE YHCIIO OAJUIOB 3a TYp B LIEJIOM.

3amaHusl HE JIOJDKHBI HOCHUTH XapakTep OObIYHOW KOHTPOJIBbHOH paboThl MO pasiuyHbIM
paszenaM HIKOJIbHOU IMPOrpaMMBI.

XKenarenpHo Hanmuuue XOTs Obl OAHOM 3aJauu, BBIABISIOLIEH CKIOHHOCTh K Hay4dyHOU
JESATEIIBHOCTH U BBICOKMM YPOBEHb UHTEIIEKTYaIbHOTO Pa3BUTUS yYACTHUKOB.

Henonyctumo Hanuuue 3aJaHuil, IPOTUBOPEYAILUX [IPABOBBIM, 3TUYECKUM, SCTETUUYECKHUM,
PEJINTHO3HBIM HOpMaM, IEMOHCTPUPYIOLIMX aMOpalibHbIE, IPOTUBOIIPABHBIE MOJIEIH ITOBEACHUS U
T.II.

3ajaHus OJIMMIIMAJbI HE JIOJKHBI COCTABIIATHCS HAa OCHOBE OJIHOTO MCTOYHHKA, C LIEJIBIO
YMEHBILIEHUSI PUCKA 3HAKOMCTBA OJHOIO WJIM HECKOJBKHUX €€ YYaCTHUKOB CO BCEMM 3aJadyaMy,
BKJIIOUEHHBIMH B BapuaHT. JKenarenbHO MCIONB30BAHME PA3IMYHBIX UCTOYHMKOB, HEU3BECTHBIX
y4aCTHUKAM OJIMMITHAbI, JINOO BKIIFOYEHNE B BaApHAHTHI HOBBIX 3a/1a4.

B 3ananus qo1s yyaniuxcst 7 KjIaccoB, BIEPBbIE YUACTBYIOIIUX B OJIMMIIMAJIAX, KEJIATEIbHO
BKJIIOUATh 33/a4H, He TPeOyIoIIKe CIOKHBIX (MHOTOCTYIIEHUAThIX) MaTEMaTHUECKUX BBIKJIAOK.

IIpu pa3paboTke KpuUTEpHEB U METOJUKHU OLICHWBAHUS BBINOJHEHHBIX OJIMMITUAJIHBIX
3a/laHuil BaXKHO PYKOBOJICTBOBAThCS CIIEAYIOIIMMHU TPEOOBaHUSIMMU:

— TOJHOTa (JocTaTO4YHAs JeTalu3alusl) ONUCAHWUS KPUTEpUEB U METOJUKU OLICHUBAHUS
BBIMIOJTHEHHBIX OJIMMITUAHBIX 3aJaHUN U HAUKCIIEHUs! 0alIoB;

— IMOHATHOCTB, NOJHOLICHHOCTL U OJJHO3HAYHOCTh NPUBCACHHBIX NHAUKATOPOB OLICHUBAHUA.
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2. lpuHuunbl (POPMUPOBAHNUS KOMILIEKTOB OJTUMIIHATHBIX 3aJaHUIl U MeTOAUYECKHUe
MOAXO/IbI K COCTABJIEHUIO 32IaHUIi MYHHIMNAJIHHOT0 3TAMNA 0JIMMITHA/IbI

OCHOBHBIC  NPHUHIHUIEI  (GOPMHUPOBAHHUS KOMIUICKTOB  OJHMMITMQJHBIX  3aJaHUi U
METOJUYECKHE TIMOAXOABl K COCTaBICHHUIO 3aJaHWii MYHHUIIMIAIGHOTO J3Tana OJUMITHAJIBI
COOTBETCTBYIOT QHAJIOTUYHBIM MPHUHIMIIAM ¥ TOAXOAAaM IIKOJIBHOTO dTamna, MPUBEAEHHBIM B 1. 1.
IPUA 3TOM CJIEIyeT YYUTHIBATh PSAJ OTIMUYMi. B 3amaHre MyHHUIIMIIATBHOTO 3Tana peKOMEHIYeTCs
BKITIOYCHHUE OJTHOM TCEBOIKCIIEPUMEHTAIBLHOMN HITH SKCIIEPUMEHTANbHOM 3a1a4n. [Ipeamnonaraercs,
4TO OKCIEpUMEHTAlbHAs 3ajadya CONEPXKUT HpocTeiiiee o00opynoBaHHE, a B IICEBJO-
OKCIIEPUMEHTAIBHBIX — MPUBOAATCA TAOIHUIBI C IKCIEPUMCHTATbHBIMU JIAHHBIMH W OIUCAHHE
skcnepumenTa (cM. [lpunoxenue 1).

[TpenMeTHO-METOAMYECKUM KOMHUCCHIM HEOOXOAMMO pa3padoTaTh 3a/laHMsl, COCTOSIINE U3
YeThIpeX 3a7ad JJIs yJ9ammxcst 7 U 8 KJIaccoB, U MATH 3a1ad i ydamuxcs 9-11 kimaccoB, nmpudém
PEKOMEHIYETCS OJHY 3a]aqy JeJaTh ICEBIOIKCIIEPUMEHTATBLHON HUITH SKCIIEPUMECHTAITLHOM.

3ajaHus TEOPETUYECKOTO Typa MYHHIMIAIBHOTO JTala OJMMITUAAbI JOJDKHBI  OBITh

pa3palboTaHbl OTJENBHO TS KaXI0T0 Kiacca (mapasuienn).

3. Heo0xoguMoe MaTepHaIbHO-TEXHUUYECKOEe ofOecrieyeHHe /sl  BBINOJHEHUS
OJIMMITHATHBIX 32IaHUH MIKOJIBHOT0 YTANA OJIMMITUA/IBI

Jlnst TpoBeACHUS BCEX MEpPONPHUSATHI OJMMIIMAAbI HEOO0XOJuMa COOTBETCTBYHOIIAS
MatepHalibHas 0a3a, KOTopasi BKIIFOYaeT B ce0sl 3JIEMEHTBI ISl IIPOBEICHHS TCOPETHUYECKOTO Typa.

XKenarenpHO 00€CIEYNTh YYACTHUKOB PYyYKAMH C YEPHHUJIAMH OJHOTO, YCTAHOBJICHHOTO

OPraHU3aTOpPOM LIBETA, JMHEHKAMHU.

4. Heo0xonuMoe MaTepHaJbHO-TEXHHYECKOe o0ecreyeHHe /Jsi  BbINOJHEHHUS
OJTMMITUATHBIX 32IaHUIH MYHHMIMNAJBHOTO0 3TAaNa OJMMITHAbI

Jlnst  mpoBeneHUsT BCEX MEPOINPHUATHNA  ONMMIHMAABl  HEO0OXOJWMa COOTBETCTBYIOIIAS
MaTepuaibHas 0a3a, KOTopas BKIIOUaeT B ceOs dIEMEHTHI JUIsl IPOBEACHHS OJHOTO Typa B XOJeE,
KOTOPOr0 y4yaluMCs Hapsiy C TEOpPEeTHUYECKUMHU 3aJayaMH PEKOMEHJIYeTCsl J1aBaTb OJHY
TICEBJIOAKCIIEPUMEHTATLHYIO MJIH SKCIIEPUMEHTAIBHYIO 33]1a4y C MTPOCTEUIINM 000PYI0BAHUEM.

KenaTenpbHO OOECNEYNTh YYAaCTHUKOB PYYKaMH C YEPHUJIAMHU OJHOTO, YCTAaHOBJIEHHOTO

OpTraHHu3aToOpOM IBCTA, JIMHEHKaMHU.
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5. IlepeyeHb CHPAaBOYHBIX MaTepHAJIOB, CPeICTB CBSI3M U  JJIEKTPOHHO-
BBIYHC/INTEJbHON TEeXHUKH, pa3spelleHHbIX K HCIOJb30BAHHIO BO BpeMs IPOBeIeHHUS
OJIUMITHA/bI

[Ipu BBINONHEHNUHU 3a/1aHUN TEOPETUUYECKOIO Typa OJMMIIMA/IbI 10IYCKAETCsl UCIIOIb30BaHUE
TOJIbKO HEMIPOrPaMMUPYEMBIX KaJbKYJISATOPOB.

3anperiaercs M0Jb30BaThCs IPUHECEHHBIMU € COO0M CpeCTBaMU CBSI3U.

6. Kpurepun u MeTOAMKAa OLlCHMBAHUS BbINOJTHEHHbBIX OJIUMITHAHBIX 3aaHUH

Cucrtema ¥ METOJIMKA OLICHUBAHUS OJIMMIIMAIHBIX 33JaHUH JJOJKHA [O3BOJIATH OOBEKTUBHO
BBISIBUTH PEaIbHbI YPOBEHD IMOATOTOBKH YYaCTHUKOB OJIMMITHUAIBI.

C yuerom »3TOro, mpu pa3paboTKe METOAMKH OLICHMBAaHUS OJIMMIIMAIHBIX 3aJaHUi
IPEIMETHO-METOINYECKUM KOMHUCCUIM PEKOMEH1YETCS:

He nomyckaercs Hauucinenue wmrpadHbIX OaljIoB 3a BBINOJHEHHOE 3ajaHue. Takum
00pa3oM OIIEHKa BBINOJIHEHUSI YYACTHUKOM JH000ro 3aJaHusl He MOKeT ObITh OTPHUIATeIbHOM, a
MHUHHMMAaJIbHAas OLIEHKA 32 BBIIIOJHEHHE OTAEIBHO B34TOr0 3aJaHus paBHa 0 6aJi1oB.

Ha omumnuane pomkHa wucnosnb3oBaThes 10-OaiabHas IIKanga: Kaxjaas 3ajada, BHE
3aBUCUMOCTH OT YPOBHS €€ CIIOKHOCTH, OLIEHUBAeTcs LeabIM yucioM OamioB ot 0 mgo 10. Uror
MOJIBOAMTCS 110 cyMMe 0auioB, HaOpaHHBIX Y4aCTHUKOM.

OCHOBHEBIE IIPUHIUIIBI OICHUBAHUS IIPUBCACHLI B Ta6J'II/II_I€.

Bannwt IIpasunvrHocmo (owubounocmsy) pewieHus
10 [TonHoe BepHOE perieHue
7-9 Bepuoe pemenue. Mmerorcss HeOonbIMEe HEMOYETH, B II€JIOM HE BIHSIONIME Ha

pCHICHUC. Z[OHYH_ICHI)I apI/I(I)MeTI/I‘{eCKI/Ie OI_I_II/I6KI/I, HC BJIMAIOIIHNEC HA 3HAK OTBETA

5-7 3az[aqa peuieHa 4aCTU4IHO, UJIN JaHbl OTBCTHI HE HAa BCC BOIIPOCHI

3-5 Pemenue conepxut npodensl B 000CHOBAHUSIX, TPUBEJIEHBI HE BCE HEOOXOIUMBIE IS

pEILIEeHUs] ypaBHEHUS

1-2 PaccMoTpeHbl OTHEnIbHBIE BaXKHBIE CIy4yad IpPU OTCYTCTBUU pelIeHUs (WM TpH

OLIMOO0YHOM PELICHUHN)

Pemenne HeBepHOE, IPOJBUIKEHNS OTCYTCTBYIOT

Pemenue orcyrcTByeT

B MeromMueckux = pEeKOMEHAAUMAX IO IMPOBEICHUIO  OJIMMIIMAABI  CIEAYeT
pOMH(OPMUPOBATH KIOPH O TOM, YTO:

a) moboe mpaBuwiIbHOE perieHue oeHuBaercs B 10 6amnoB. Heponmyctumo cHsTHE OayiioB 3a

TO, YTO pEUIEHWE CIIMIIKOM JUIMHHOE, WM 3a TO, YTO PEIICHHWE NIKOJIbHUKA OTJIMYAETCS OT

MNPUBCACHHOI'0O B MCTOANYCCKUX pa3pa60TKax HWJIn OT APYrux pemeHI/Iﬁ, N3BCCTHBIX JKIOPU; IPU
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NpoBepKe pabOThl BAKHO BHUKHYTH B JIOTHKY PAcCYKICHHI YYaCTHHKA, OIICHUBACTCS CTEICHb €€
MPABWJILHOCTH U TIOJTHOTEI;

0) YepHOBUKH PabOT HE IPOBEPSIOTCS;

B) €CJIM YYAaCTHUK OJHMMITHAJIbI MIPUBOJUT J[BA PEIICHUS, TPUBOSAIIMX K Pa3HBIM OTBETaM, TO
npoBepsieTcsi Xyamee. Hanuune AByX pa3HBIX PEUICHHH CBHUICTEIBCTBYET O TOM, YTO YYCHUK HE
CMOT BBIOpATh aJICKBATHYIO MOJICIh PACCMATPHUBAEMOTO SIBJICHHUS,

I') OJNMMIIMAIHAs PabdoTa HE SIBJIAETCS KOHTPOJIBHOW pPabOTOW y4acTHUKA, MOITOMY JOOBIC
UCTIpaBJICHUs] B paboTe, B TOM YHCIIE 3aUE€PKHBAHNUE pPaHEe HAIMCAHHOTO TEKCTa, C MOCIEAYIOIINUM
SBHBIM YKa3aHHUEM Ha OTMEHY 3au€pKHYTOrO, HE SIBIISIIOTCS OCHOBAHUEM ISl CHATHUS OaJUIoB;
HEJOIMYCTUMO CHSITHE OaJIJIOB B pabOTe 32 HEAKKYPATHOCTh 3aIMCH PEIICHUI TIPU €€ BBIITOJIHCHUH;

1) OaJuTbl HE BBICTABISIIOTCSl «3a CTapaHUE YYAaCTHHKA», B TOM YHCIIC 3a 3amuch B pabote
0O0JBIIOTO TI0 00BEMY TEKCTa, HE COACPIKAIIETO IPOABMKCHHI B PEIICHUH 3a1a4H;

€) B TpOrpaMMe OJIMMITMAAbI B 00SA3aTEJILHOM TIOPSIKE MJO0JDKHA OBITh IPEIyCMOTPEHA
AT,

) B IpOrpaMMe OJIMMIIHAJbI HYXHO MPEAYCMOTPETh CIOCO0 OBEICHHS JIO yYaCTHHUKOB
OJIMMITHAIBI ABTOPCKOTO PEHUS 3a/IaHUH;

3) TIpU pacrpeieICHUN JAUIIIOMOB MMOOeAUTENe U MPU3EPOB OJIMMITUAIBI HY)KHO UCXOJUTH, B
NEPBYIO OdYepelb, W3 4HCIa YyJacTHHKOB. [IpomeHT HaOpaHHBIX OaJIOB OT MaKCUMAJIbHO

BO3MOJXHOT'O YYUTBIBACTCA, HAUUHAA C pCTUOHAJIBHOI'O JTalla.

7. UuTepHeT-pecypcsl

1. https://os.mipt.ru CereBas onumnuaaHas mkona «duszrex peruonam» (7-11 kmaccer).

2. https://4ijso.ru/ CallT nansd KaHAMJATOB HAa MEXKIYHAPOAHYH) €CTECTBEHHOHAYUHYIO

onumnuany roauopos (1JSO).

3. http://www.4ipho.ru/. CalT TOATOTOBKM HAallMOHANBHBIX KOMaHJ 1O (Qu3UKe U 10

C€CTCCTBCHHBIM HayKaM K MCKAYHAPOAHBIM OJIMMITHA/IaM.

4. http://potential.org.ru. Xypnan «Ilorenunan.

. http://kvant.mccme.ru. XKypnan «KBanT».

. http://physolymp.spb.ru. Onumnuazns! no gusuke Cankr-IlerepOypra.

5
6. http://olymp74.ru. Onumnuaznsl Yenssounckoit odnactu (OGMJI 31).
7
8

. http://vsesib.nsesc.ru/phys.html. Onumnuanst no ¢uzuke HI'Y.

9. http://genphys.phys.msu.ru/ol/. Onumnuanel no pusuke MI'Y.
10. mephi.ru/schoolkids/olimpiads/. Onummnuanst o pusuke HUAY MUDU.

11. http://mosphys.olimpiada.ru/. MockoBckasi 01MMIIHAa/1a IMKOJIBHUKOB O (DU3HKE.

12. http://edu-homelab.ru.  Caiit  onumnuagHot mmkonsl npu MOTU no  kypey

«QKcnepuMeHTaIbHas PU3NKay.
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IIpunoxenne 1
IIpumepsl 3aJaHUii MYHHIIUTIAJILHOTO 3TANA OJTUMIINA/bI
7 KIIACC
3apaua 3 (uérkas). Kecrb, a He KopoOouka. B pacnopsbkenun skcnepumeHTaTopa [roka
OKa3aJICsl TOHKUM KBaJApaTHBIN JIUCT KECTH Maccor mo = 512 r ¢ anuHoit croponsl L = 80 cm. ok
BbIpE3aJl U3 HEr0 HECKOJIbKO KBAJPAaTHBIX 3ar0OTOBOK C JAJIMHOM cTOpoHBI a = 10 cM u caenan u3 HUX
MoJible KYOMKH, U3 KOTOPBIX 3aT€M COCTABHII OJIMH OOJBIION KyO C IJIMHONW CTOPOHHI 24.
Ompenenure:
1) Kakoe MakcuMaiibHOE YHCIIO MaJICHBKUX KYOUKOB MOXHO HU3TOTOBUTH?
2) Maccy M Gomabiioro xyoa.
Bosmooicnoe pewenue u kpumepuu oyenueanus:

W3 naHHOrO nuCTa KECTH MOXHO BBIpE3aTh 8 PSAAOB MO 8 KBAApaTOB 3aJlaHHOTO pa3Mmepa

B KakaoM. Beero 64 3aroroBku. 1 6amn
. 512
Macca Kax/10i 3aroToBku m,, =——=8T . 1 6amn
Ky6uxk 6yzner coctosite U3 6 rpanei 2 Gamna
Macca kyOuka m=6m,_ =48r. 1 6amn

3HAYMT, BCero MOKHO OyaeT u3roroButh 10 kKyOuKoB (4 KBajgpara octanyrcs) 2 6amra
Ky6 Oyner coctosth 3 2x2x2 =8 KyOUKOB. 2 Gamnna

Macca 6oab1moro kyoa M =8m=384r. 1 Gamn

3agauya 4 (nmcespodxcnepumenT). Mmem o0bembl. DkcrniepuMeHTaTop ITIIOK B3 MEH3YpKY,
YaCTUYHO 3aII0JHEHHYIO BOJIOM, M MOCTaBUI €€ MOJ KpaH, U3 KOTOPOTO €XECEKYHJHO Manajio Io
OJIHOH Karuie BoJIbl. 3aTeM OH Haual (PUKCHUpPOBaTh U3MEHEHHE 00bEMa CONEP)KUMOI0 MEH3ypKUu V

OT BpeMeHH ¢. Pe3ynbTatsl u3mMepenuii o 3aHéc B Tabnuity (tadm. 1).

t,C 12 18 26 32 38 42 46 52 58
V, cm® 42 46 52 58 62 66 68 74 78
3adanus

1. Tloctpoiite rpaduk 3aBucumoctu V or 7.
Hcnonp3yst mocTpoeHHBIN rpad vk, ONpeaeInTe:
2. 00BEM BOJBI, KOTOPBIN OBLT B MEH3YPKE N3HAYAIIbHO;
3. 00BbEM OHOI Karuiu;

4. 00BEM BOJBI, KOTOPBIN OyIET B MEH3YPKE CIIYCTSI 2 MHUHYTBI.
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Ilpumeuanue: cuutaiite, 4T0 00OBEMBI KameleK BOJBI OJWHAKOBHIE, & OTCUET

TOTO MOMEHTA, KaK MEH3ypKa Obljla TOCTaBJIeHA MO KPaH.

8 KIIACC
3anaua 4 (mceBaodkcnepuMeHT). JIluHamomerp. Yuyenuna 8 Kiacca
BBITNOJIHSIIA JKCIIEPUMEHTAIILHOE 3a/laHue 1o UCCIIEIOBAaHUIO
BBITAJIKUBAIOIIEH CHUJIBl PA3NIUYHBIX JKUIKOCTeH. [[ias 3Toro ona B3suia
UWJIUHAPUYECKUI COCY/T U HAJIWJIA B HETO JIBE€ HECMEIINBAIOIIUECS KUIAKOCTH
IUIOTHOCTSIMHU P1 U P2 U BbICOTaMU /i1 U h2 cooTBeTcTBEHHO. [locie atoro ona
B3sUla TMHAMOMETp, MOJBECHJIa K HEMY MeETa/NIMYeckoe TeJI0 M Hayaia
MEIJIEHHO ONYyCKaTh €ro B COCYJA C HUAKOCTAMU. B Tabmuiyy oHa BHOCHIIA
MOKa3aHUsl JAUHaAMOMeTpa F B 3aBHCHUMOCTH OT TJIyOWHBI MOTPYXeHUus h
MeTayumueckoro tena. Onpeaenure:
1. BricoTs! xxunkocrei k1 u ho.
2. O0beM METaJUTMYECKOro Tela.

3. [IOTHOCTH KHJIKOCTEH p1 | 2.

BPEMEHHU BEAETCS C

F,H | 6363635445 |361|36 |36 |36 33|30

2,7

2,7

2,7

hyem | 55 | 51 | 50 | 49 | 48 | 47 | 46 | 36 | 35 | 34 | 33

32

31

30

Ilpumeyanue. Metaninyeckoe TeJO MpeACTaBiIseT co0oil Kyouk. O0bEM METAITMYECKOTO KyOuKa

MaJl IO CPaBHEHHIO ¢ 00BEMOM COCY/A, MOATOMY IPHU €ro MOTPYKEHUU B KHUAKOCTU BBICOTHI UX

ypOBHGfI He m3MensaroTcs. [logsec AUHaAMOMCTpa CYUTAaTb HCBECCOMBIM U HpeHe6pe)KI/IMO MaJibIM I10

CPaBHEHMIO C pa3MepaMu MeTajuinyeckoro Kyouka. [Ipunsars koadduuuent g = 10 H/kr.

9 KJIACC

3agaua 1 (cpeaHeii caoxHocTH). Yactuunblii rpadux. Ha pucynke npuBenéH rpaduk

3aBHCHMMOCTH IIPOCKIIMH YCKOPECHHUA ax OT BPEMEHU ! AJIA YaCTUIIBI C MOMECHTaA Havdala Ha6J'IIOI[eHI/ISI

0 MOMeHTa €€ OCTaHOBKM. OIpenenuTe MaKCUMaJbHYIO0 CKOPOCTb Umax YaCTHIBI U IYTh

IIPOMIEHHBIN el 3a 15 c.

Qg WL

o

Bozmoorcnoe peuteHue:
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B moment t=15 c uactuma noKHa OCTaHOBUTHCA. K 3TOMYy MOMEHTY €€ CKOpOCTh
u3MeHuTcss Ha Av = —10 m/c (BenmumHa Ap TPONMOPIMOHANBHA IJIOMAANU TOJ TpadukoM a(t)).
3HauYMT HavajabHask CKOPOCTh vo = 10 M/c. Tenepb MOKHO MOCTPOUTH MOJHOIICHHBIN rpaduk v(r).

MaxkcumanbHast CKOPOCTb YaCTHIIBI Oy/IeT B MOMEHT ¢ = 5 C: Umax = 20 M/c.

[Tyt TpoiiIeHHBIN YaCTUIIEH COOTBETCTBYET IUIOIIAIH 110/ rpaduKoM v(f): s=175 m.

TR Pl
20
La
t. ¢
1] E 11 Ta -
-161
40
Kpumepuu oyenusanus:
1) HaiiieHO n3MeHeHne CKOPOCTH 3a BCE BPEMSI IBUKECHUS 2 Gamna
2) Haiinena HayanbHasi CKOPOCTh 1 Oamn
3) [TocTpoeH mpaBUIIbHBIN, «KYIbTYpPHBIN» Tpaduk v(f) 4 6amna

Bmecto rpaduka MoryT  OBITH  HCHOJB30BaHbBI
YpaBHEHHSI JIBIKCHHUS M CKOPOCTH JJIS IBYX Y4aCTKOB
PaBHOYCKOPEHHOTIO JBHKeHus (mo 1 dayury 3a xaxuoe

MPaBUJILHOE YPABHEHHE).

4) HailineHa cKkOpOCTh Dmax 1 Oamn
5) Haiinen nyts s 2 Gamna
11 KJIIACC
3anaua 4 (caoxkHasi). JiekrpoamHamuka. Yactuna c 3apsgom g = 1,2 i @
MkKn u wmaccoit m=0,8 Mr naBmxkercs co ckopocTeio v =100 wm/c

B OJIHOPOJHOM DJJICKTPOMArHUTHOM Toyie ¢ WHAyKnued B=1MTn u #———=

Hanpspk€HHOCThIO E = (0. Ha pucyHke noka3aHO HamnpaBlI€HHE CKOPOCTH & 1H 1
YacTHIBI U B PACCMATPUBAEMBI MOMEHT BpeMeHHU. BekTop B NEPHEHMKYIIAPEH U U HANPABJIEH OT
Hac. OnMcaHue CUTyalluu CHEIAHO OTHOCHUTEIBHO HEKOTOPOW HMHEPIHUAIBHOM CHCTEMBI OTCYETA.
Ilepeiiném B Ipyryro MHEPUHMAIBHYIO CUCTEMY OTCUETA, JBUKYLIYIOCS OTHOCUTENIBHO MEPBOM CO
CKOPOCTBIO U.

1) Onpenenure HampapieHHE W BEIWYMHY YCKOPEHHWsS 4YacTHIBI d B PacCMaTPUBAEMBIN

MOMEHT BO BTOPOW CUCTEME OTCUETA.
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2) Onpenenure HAmpaBiIeHHE W BEIUYUHY HanpsokEHHOCTH mons E' BO BTOpOM cucTeme

oTCcuYéTa.

Bosmoorcnoe pewenue:

CkopocTH 4YacTUIbI MHOTO MEHBIIE CKOPOCTH CBeTa B BaKyyMe, IOSTOMY MOXHO
M0JIb30BAThCS 3aKOHAMHU KJIACCMYECKOM MexaHuku. V3BecTHO, 4TO Macca W 3apsii WHBAPUAHTHBI
k cmene CO. Tak kak MbI iepexoaum u3 ognor UCO B Apyryro, TO yCKOpEHHE B HEMl OYAET TeM Ke:
a' = d.

B ncxognoit MCO sto yckopenue coobmiaet cuia Jlopenna F = q(E +Dx E) =qOXB.

Torma BemuurHaA YCKOPCHHS |5 '| =F/m=0,15 m/c*.

Hanpaenenus cuiabl W YCKOPEHHs OIPENENAIOTCA MpaBWwioM mpaBoi pyku. C  yuétom
MOJIOKUTEITLHOTO 3HAKA 3apsijia YaCTUIIBI — B TUIOCKOCTH PUCYHKA MEPICHIMKYIISIPHO CKOPOCTH BBEPX.

B HoBOll cucreMe oOTcu€éra yacTHIla B HadajdbHBIE MOMEHT HEIOJBIKHA, IO3TOMY
MarHuTHas COCTABIISIIOIIAS TOJS Ha HEe€ He JACWCTBYET, HO 3aTO MOSBIAETCS CHUJIa CO CTOPOHBI
SIEKTPUYECKON KOMIIOHEHTHI E' .

Cwuuia, neificTByromias Ha yactuiy B Hosoit CO, F'=ma’.

Torna moxynes Hanpstkéanoctn E'=F'/g=vB=0,1 B/m.

Hanpasnenue coBnaaér ¢ HarpaBlIeHUEM YCKOPEHUSI.

Kpumepuu oyenusanus:

1) Yka3zano, uto B pa3Hbix MCO yckopeHHe 4YaCTUIIBI OJTHO U TO ke 1 Gamn
2) IlpuBenena ¢popmyna st Moaysst cuiibl Jlopeniia 1 Gamn
3) 3anucan BTOpO# 3akoH HproToHa 1 6ann
4) BpluucieHo 3Ha4EHHE YCKOPEHUs 1 6ann
5) IlpaBuibHO yKa3aHO HAIpaBJIEHUE YCKOPEHUS 1 Gamn
6) Yka3aHo, 4T0O B HadaJdbHBIH MOMEHT B HOBOM MICO HET MarHUTHBIX CHJI 1 6amn
7) 3anucan BTopoii 3akoH Herotona B HoBoit ICO 1 6ann
8) IMonyuena Gopmyna s MOIYJIsA BEKTOPA HanpsuKeHHOCTH E' 1 Gamn
9) Berancien Moxynb HanpsokénHoctd E' B HoBoit UICO 1 6ann
10) Yka3aHo HampaBieHHe BEKTOpA HATPSHKEHHOCTH Moyt E' 1 Gamn

3agaua S (mceBaodkcnepument). Ha Mapce. Yyammumcest ObUIo MpeIoKEHO M3Y4YMTh, Kak Ha
Mapce 3aBUCUT BpeMsl COCKaJIb3bIBaHHsI OpYCKa ¢ HaKJIOHHOM IJIOCKOCTH 0€3 HayalbHOW CKOPOCTH
OT yrjla ee HakjloHa K ropu3onty. /lnmmua miockoctu L = 60 cm, pa3mepsl Opycka maibl IO

CpaBHCHHIO C pasME€paMu ITIJIOCKOCTH. ,Z[aT'-H/IKI/I KOHTPOJIA BpEMEHHU YCTAHOBJICHBI B CaMOM HavdaJi€ U
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B CAMOM KOHIIE MJIOCKOCTU (M3MEPSIOT BpeMsl MPOXOXKIECHHUS TEJIOM BCEH IIMHBI IJIOCKOCTH). Jliis
OTIpeJIeTICHNs] yTJla HAKJIOHA TUIOCKOCTHU MIKOJBHUKH M3MEPSUIH Pa3HOCTh BBICOT H MeX1y BEpXHUM
¥ HIDKHUM KpasiMU TUIOCKOCTH. Bam noctynHa Tabnuna ¢ n3MepeHusaMu ydammxcs. VI3BecTHo, 94To
g =4,1 M/c*. TTonb3ysch NpeIoKEHHBIMH JAHHBIME OHPE/EIHTE:

1) ko3 purment Tpenus Opycka 0 HAKJIIOHHYIO IJIOCKOCTb;

2) HA KaKOH TUIaHETE BBIMOJHSIIN Pa0OTy MIKOJIBHHUKH.

H, cm t,c H, cm t,c H, cm t,c H, cm t,c
6 16 26 20,55 36 10,69
7 17 27 18,03 37 9,69
8 18 = 28 17,00 38 10,14

%
9 ’ 19 S 29 15,81 39 9,43
10 % 20 éﬁ 30 14,15 40 8,68
11 = 21 31 13,96 41 8,78
12 = 22 32 12,44 42 8,53
13 23 47,54 33 12,53 43 8,05
14 24 31,87 34 11,05 44 8,00
15 25 25,05 35 10,80 45 8,04
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IIpunoxenne 2

IIporpamMmma BcepoCCHIICKOH OJIMMITMAAbI IIKOJBHUKOB 10 (pH3HKe ¢ y4eTOM CPOKOB

IMPOXO0KACHHUA TEM

Kommiektsl

3aI[aHPII>i Pa3JIMUHBIX 3TAllOB OJHMMIIMAZ COCTABJIAOTCA II0 MNPUHOUITY

«HAKOIINICHHOI'O UTOra» U MOI'yT BKJIFOYATh KaK 3aJa4du, CBA3aHHBIC C pa3aciiaMi MIKOJBHOI'O Kypca

($u3uKH, KOTOPBIE U3YYAIOTCS B TEKYIIEM TOAY, TaK U 33Ja4H 110 MPOHACHHBIM paHee pa3/enaMm.

BBI,Z[CJ'IGHHBIG JKEJIITBIM IIBETOM TEMbI HeE CJIeAyeT BKIIKOYATh B 3aJlaHUMA OmmKaien OJIMMIIMaAbI,

B JTaJIbHEUIIINE — MOKHO.

B cronbue «Mecsy» yka3pIBatoTCsl IpUMEpHbIE CPOKU (KaJleHAAPHBIA MeCsIl) MPOX0XKICHUS

TCMBI.

7 KJIACC

Tembl 3aHATHIT OPHEHTHPOBAHBI HA HAN0OJIEEe PACIPOCTPAHEHHBIE YUCOHUKH U TIPOTPAMMBI.

1. Tleppimkun A. B. ®usuka-7. — M.: Jlpoda.

2. I'pomos C. B., Ponuna H. A. ®usuka-7. — M.: [IpocBenienue.

Tema

Mecauy

Ilpumeuanusn

I/ISMepeHI/Ie (1)I/I3I/I‘ICCKI/IX BCJINYHH. LIeHa ACICHUA.

Enuannbr  w3MepeHnii  (QU3WYECKHX — BEITHYHWH.

IlepeBon  emunun, u3Mepenuid. llorpemHocTh

nu3MepeHus (001re NOHATHSA)

9

Pacuer IOIrpCUIHOCTHU

norpedyercst TOJIBKO Ha

3aKJIFOYUTCIbHOM JTaIic

oJIMMOUAIbI B 8 Kiacce!

Mexanunueckoe aswxkenue. Ilyte. Ilepemernenue.

PaBHomepHoe aBmxkenue. Ckopocth. Cpenssis

ckopocTh. I'papuku  3aBUCHMOCTEHl  BENMYMH,
onuchIBarOUMX JBUWkeHHe. Pabora ¢ rpaduxamu,
B T.4. KyJbTypa mnocrpoeHusi rpapukon. OOuiee
00

CKOpOCTEH A

IIOHSATHUC OTHOCHUTCIIBHOCTH JABMOKCHUSA.

Cnoxxenune TS, ABWXYHIUXCIA

napauiebHO

10

1. IIIk0JIbHBIA 3TAIl OJIMMITHAABI

HGO6XO)II/IMO IIpUHUMATh BO BHUMAHUCEC, qTo
IIKOJIbHUKH

(duznka) HE 3HAKOMBI C MOHSATHEM MPOEKIUU (ITO
TeMa Havana 9 kiacca)

(MaremaTrka) IIKOJIHHUKH HE 3HAIOT KOPHH |

TPUTOHOMCETPHIO

10

O0Bem. Macca. [TimotHOCTE. CMECH U CIUIABEI

11

Ecnm BTOpO# 3Tam B nexadpe,

TO MOXXHO BKJIKOYATb 3Ty TCMY
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No Tema Mecay Ilpumeuanusn
1. MyHMOMnaJdbHbIHA 3TaN OJIUMIIHAIBI 11-12
Marematuka! [[IkonpHUKKM  YMEWOT  pemaTh
JIMHEWHbIE YPAaBHEHMsI, 3HAIOT MPU3HAKKA PaBEHCTBA
TPEYroJbHUKOB, MapaIeIbHOCTh MPSIMBIX
4 | Muepums. Bzaumopeiicteue ten. Cuibl B npupose | 12-1
(TsDKecTH, ympyroctu, TpeHus). 3akoH [yka.
CrnoxeHue napamienbHbIX CHI. PaBHOIEHCTBYOIIAs
2. PernoHaJIbHbIN 3TaN OJMMIIHABI. 1 Ha JKCIEPHUMEHTAIBLHOM
Oanmnuana MakcseJuia Type yMeThb MHOJb30BATHCH:
JIMHEUKOH, CEKYHJIOMEPOM,
MEPHBIM LIWJIUHIPOM, BECAMH
5 | Mexanuueckas pabota st cui, HampaBieHHbIX | 1(4) | OcHOBHbIE TTOHSATHUA.
BJIOJIb TIEPEMEIICHH S, MOIIIHOCTh, SHEPT U4 Breruncnenne paboTel  uepes
I'padvky 3aBHCHUMOCTH CHJIBI OT TICPEMCIICHHS U wion@aae mox  rpapukaMu
MOIIIHOCTH OT BPEMEHU MepeMeIeHUs 1 MOIITHOCTH
6 | IIpocThie MexaHU3MBbI, OJIOK, peuar. MomeHT cuibl. | 3 (5)
[IpaBmio MOMEHTOB (Al CHJI, JIeKAIUX B OJIHOM
MJIOCKOCTH, W HAMPABICHHBIX BJIOJIb MapaJlICIbHBIX
psMbIX). 3070T0€ npaBuio Mexanuku. KI1J]
7 | HaBiaeHue 4 (1)
8 | OcHOBEI TUIPOCTATUKH. 3akoH ITackansa. | 4 (2)
ATtMmocdepHoe pasnenue. ['mapaBiauueckuil mpecc.
Coobmatomuecss  cocyabl. 3akoH  Apxumena.
[InaBanue ten. BoznyxomnnaBanue
4. 3aK/II04uTeNbHBIN Jran OJTUMITHABI 4 Ha JIKCIEPHUMEHTAIBHOM
MakcseJia. Type yMeThb MOJb30BATHCHA:

! 3gech u nanee MOXeT MOTPEeOOBATHCS YMEHHE
pabotath ¢ TpadukaMu: pacdyéT IUIOMAIN IO
rpaguKoOM, TPOBEICHUE KacaTeNbHBIX s ydéra
CKOPOCTH U3MCHCHUS BCIIMYNHBI.

Maremaruka! IlIKONPHUKM 3HAIOT  HavyaJbHbIC
CBeIeHUS 00 OKPYXHOCTH M HEKOTOpPBIE €€ CBOWCTBA
(mmamerp,  xopma, KacaTenbHas).  DopMyibl
COKpAIIEHHOTO YMHOXEHHs (Pa3HOCTh KBaJpaToB,

CyMMa U pa3HOCTh KyOOB)

AUHaAaMOMETPOM

OnenuBaercs KyJIbTypa

MOCTPOCHHS TPadUKOB
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8 KJIACC

Tembl 3aHATHII OpUEHTHUPOBAHBI Ha HanbOoJIee paclpOCTPAHEHHbIE YYEOHUKU U MPOTPaMMBL.

B 8 kiacce pacxoxnenus mexay nporpammamu ['pomoa C. B. u Ileprimikuna A. B. cranossitcs

OYCHb CYIICCTBCHHBIMU. HpeI[MeTHO-MeTO,Z[I/I‘ICCKI/IM KOMHUCCHUAM PCKOMCHAYCTCS HNPUACPIKNUBATHCA

MporpamMMbl COOTBETCTBYIoMIEH yueOHuKy [leprimkuna A. B.

No Tema Mecay Ilpumeuanusn
1 | TennoBoe naBuxenue. Temmnepatypa. BHyTpenHss 9 OcHoBHbIE TOHATHS 0€3
sHeprus. TemnonposogHocts. Konsexkuus. M3nyuenue bopmyn
2 | KoamyecTBO  TEINIOTHL.  YIenbHAass  TEINIOEMKOCTHL | 9-10
BellecTBa. YJelbHas TEIUIOTa CropaHus, IUIaBICHMUS,
UCMIapeHusi. YpaBHEHHUE TEIUIOBOTO Oajlanca Mpu
OXJIQXKICHUHU U HarpeBaHUU
3 | ArperatHble  cocTosHMsI ~ BeuiectBa.  [lnaBiieHue. 10
VYnaenvHas Temsora miaBneHusa. Mcmapenwe. Kumenue.
VY nenbHas TemnoTa napoodpa3oBaHus
1. IIIkoJLHBIN dTAN OJUMIIHAIBI. 10
Matematuka! HeoOxoaumo mnpuHUMaTh BO BHUMAaHHE,
YTO IIKOJBHUKH HE 3HAIOT KOPHU U TPUTOHOMETPUIO
4 | Momnocts u KIIJ] narpeBarens. MomHocts TemioBbix | 11-12 | Ecniu BTOpod »Tam B
MoTephb. YpaBHEHUE TEIUIOBOrO OajaHca € ydeToM nekaope, TO MOHO
(ha30BbIX EPEXO0/IOB, MOABEACHHOTO TEIJIa U MOTEPh BKJIIOYATh 3Ty TEMY
2. MyHMUMOAJBLHBIN ITAN OJIMMIHAIbI. 11-12
Marematuka! HIkoneHuku 3HaroT Teopemy Iludaropa,
KBaJIpaTHblEe KOPHM M 3JEMEHThl TPUTOHOMETpUHU (sin,
COS U tg OCTPOro yriia)
5 |Pabora raza u mapa mpu pacumpeHuu. JlBurarenn 12 |OcHoBHble TOHATHUA ©0e€3
BHyTpeHHero cropanusi. [lapoBas typOuna. KIIJI dbopmyn
TEIJIOBOTO JABUTATEIIS
3. PeruoHanbHbIii 3Tan 0JIMMIHAIBI. 1 Ha skcnepumMeHTAJBLHOM
Oaumnuana nmenn J:x. Kn. Makcsesna Type yMeTh
M0JIb30BaThCSI:
YKUJKOCTHBIM
MaHOMETPOM,
OGapoMeTpoMm,
TOHOMETPOM,
TEPMOMETPOM/TEpMOTIApO
6 | Dnektpuzanus. JlBa pona 3apsanoB. BzaumopeiicTBue 1 OcHoBHBIE TIOHATHS 0€3

3apSAKCHHBIX TEIJI. HpOBO)IHI/IKI/I u JUDJICKTPHUKH.

3J'ICI(TpI/IquKO€ ITOJIC. I[CJ'II/IMOCTB SJICKTPUUICCKOTO

3apsana. OnekTpoH. CTpoeHne aToMOB

hopmy
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No Tema Mecay Ilpumeuanusn

7 | OnekTpuyeckuil TOK. MICTOUHMKM 3JIEKTPUYECKOIO TOKA. 2 AMmiepMeTpsl,
OneKkTpuyecKkas 1elb U €€ COCTABHbIE YaCTH. BOJIbTMETPBI, ~ OMMETPHI,
Cuna TOKa. DNEeKTpUUYECKOE HapspKEHUE. BaTTMETPhI (UICAIbHBIE U
DJeKTpu4ecKoe COIIPOTHBIICHUE IPOBOJIHUKOB. HE UJIeaIbHbIC)
VY nenpHO€E CONPOTUBIICHUE

8 |3akon Owma nnsa ydactka uenu. IlocienoBarenbHoe u 2
[apajuleJIbHOE  COEMHEHUE NPOBOAHUKOB. Pacuer
IPOCTHIX LieNel OCTOSHHOIO TOKA

9 | Henunelinbie 3JIEMEHTBI u BojbTamiepueie | 2-3 | Ha ypoBue BAX (mamma
xapaktepuctuku (BAX) HaKaJMBaHUs, 11O0J)

10 | PaGoTa ¥ MOIIHOCTH SJEKTPUYECKOTO TOKA. 3aKOH 3
Hxoyna — Jlenua
4 3akaunTeabHbIN dTan OuMnuaasl MakcBeJlia. 4 Juasi  3KCnmepuMMeHTAJIb-
He o6s13aTensHO, HO 1e51ec000pa3Ho, B HHIAUBHTYaTbHOM HOro Ttypa: Pesucropsl,
NOpSAJKE H3y4YeHHE NOHATHS mnoTeHnuana. llepecuér peocTaThl, JIaMIIbl
COINPOTHBIICHUSI CUMMETPUYHON 3BE3/bl B TPEYTOJIBHUK U HAKaJIMBaHUS, HCTOYHUKHU
o0OpaTHo. TOKA.
"' Haymnwas ¢ o3TOrO0 dTama M Jajee  Ha ONEeKTPOU3MEPUTENBHBIE
SKCIIEPUMEHTAIBHBIX ~ Typax  AJIEMEHTapHbId  y4er pUOOPHI: aMIepMerp,
HOrPEHIHOCTH 00s13aTeseH! BOJIbTMETD, OMMETP,
Matemaruka! IlpoiineHbl  KBaJapaTHble KOPHH H MYJIBTUMETP
KBaJlpaTHbIe ypaBHEHMs. Teopema Buera

11 | MaruutHoe mone. CuiioBble JUHUU. MarHuTHoOe IoJie 4 OcHoBHblE TOHATHS 0O€3
OpsIMOro ToKa. MarHutHoe Moje KaTyUIKd C TOKOM. bopmyn
OnextpoMarHuTsl. [locTossHHBIE MarHuTbl. MaraurtHoe
nosie 3emun. JleficTBre MarHUTHOTO MOJI Ha POBOJIHUK
C TOKOM

12 | Ucrounuku cBeta. Pacmpocrpanenue cBera. Tenp u 5 OcHoBHbIE MTOHATHS.
nonyreHb. Kamepa — o0Ockypa. OTpaxeHue cBera. YMeHue  CTpouTh  XOJ
3akoHbl oTpaxeHusi ceta. Ilnockoe 3epkano. Obnactb Tyuen
BUJAMMOCTH U300paKeHUH

13 | [Ipenomnenue cBera. 3akoHbl mpeiaomieHus (popmyna 5 OcHOBHBIE TOHATUS 0€3

Cuemna). Jluuzpl. DOKyc W ONTHYECKAs] CUJIA JIMH3BI.
[Toctpoenus xona nydel W M300paKeHMH B JIMH3AX.
Ob6nacte BUOUMOCTH U300pakeHui. Doroammapar.
bnmzopykocTs 1 1anbHO30pKOCTh. OUKH.

MatremaTtuka! Mansle yIiibl ¥ IOHATHE PaJUaHHON MEPBI

yria (M3y4uTh (haKkyJIbTaTHBHO)

(hbopMyITbI TOHKOM JTMH3HI.

YMmenue CTPOUTH xXon

ay4den
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9 KJIACC

B 9 xnacce cnoxHast cuTyanus ¢ mporpaMMamu. B pamkax moaroroku k OI'D u B ymep6

MCXAaHUKCE, Oonblllasg 4YacTh BPpCMCHH YACIIACTCA 6BICTpOMy IMOBCPXHOCTHOMY HPOXOKIACHUIO

(He U3yUYCHHIO) Ha OTMHCATEIILHOM YPOBHE BCEX TEM IIKOJIBHON (PU3UKH.

Ne

Tema

Mecsauy

Ilpumeuanusn

1

Kunemaruka marepuanbHON TOukH. CHcTeMBl OTCYETA.

PaBHOMEpHOE JBUKEHHUE. Cpennsis CKOPOCTb.
MrHoBeHHass CKOpocTbh. Yckopenue. IIpsmMosiuHeiiHoe
paBHOIlepeMeHHOe JBIkeHHe. (CB0OOAHOE TajeHue.
['paduku nBrKeHUS (IMyTH, MEPEMEIEHUs, KOOPIAMHAT
OT BpeMeHH); TpaduKH CKOPOCTH, YCKOPEHHUS U UX

HpOGKIII/If/'I B 3aBUCHUMOCTH OT BPEMCHU U KOOPpAWHAT

9-10

JBrxeHne 1o  OokpyxkHoctu.  HopmansHOoe m

TAHICHIIUAJIBHOC YCKOPCHHC. VYrioBoe MNEpEMCIICHUC U

yrijioBas CKOpOCTb

10

1 IIIkoABLHBINM TANl OJJUMIINAIBI

Maremarukal

byHKIIUN

[Iponnensl TPUTOHOMETPUYECKUE

10

OTHOCHUTEIBHOCTD JIBMDKEHUS. 3akoH CIIOKEHUA

CKOpOCTCfI. A6COJ’IIOTH85I, OTHOCHUTCJIbHAA U IICPCHOCHAs

CKOPOCTb

10-11

Ecaim BTOpOil aram B

z[eKa6pe, TO MOXHO

BKJIFOYATh 3Ty TEMY

KpuBonnHeliHOE paBHOYCKOpPEHHOE ABMKEeHHE. [loseTsl
T€J B I10JI€ OJHOPOAHON IpaBUTalMU. Paanyc KpuBHU3HBI

TPaeKTOPUHU

10-11

Ecam BTOpO#l oram B

nexkabpe, TO  MOXHO

BKJIFOYATb 9Ty TEMY

Kunemarndeckue CBsSI3M  (HEpACTSXKUMOCTb  HUTEH,

CKOJIBXXCHHEC 0e3 OTpbIBA, JABUKCHUC 0e3

npockanb3biBaHus). [Imockoe ABM>KEHNE TBEPIOTO Tea

11

2. MyHMUIMIIAJBHBIN 3TANl OJIMMITHAIbI

Marematuka! IIporinensr TPUTOHOMETPUYECKHUE
¢byHkuuu (sin, cos, tg) ABOWHOIO yTiia, METO/bI peIIeHu i

YpaBHEHUH BBICOKUX CTENEHEU

11-12

3agay  Ha JAUHAMMKY

OBITH HE JOJI’KHO!

Junamuka MarepuanbHOM TOuku. Cuibl. BekropHoe

cokeHue cuil. 3akoHbl HeroTOHA

12

I[I/IHaMI/IKa CUCTEM C KWHEMATHYCCKHUMU CBA3SIMHA

12-1

3. PernoHaJILHBII 3TANl OJJUMITHAALI
B OJIMMIIMA/IaX PETHOHAIBHOTO M 3aKIIOYHUTEIHHOTO

oTalla MOryT OBITh 3aa4u Ha CJIIOXKCHHC YCKOpeHI/Iﬁ B

I[OHYCKaIOTCH 3aga4ud Ha

OUHAMHUKY  MaTepuaib-

HOU TOYKH! Host
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Tema

Mecay

Ilpumeuanusn

Pa3HbIX MmoCcTynmaTeJabHoO JABYOKYIIUXCA CUCTEMAX

oTcyucTra

IKCIEPUMEHTAJIBHOI'0

Typa: [lnockue 3epkana

I'paButanms. 3akoH Bcemupnoro Ttsarotenud. Ilepsas
KOCMHUYECKasi CKOpOCThb. Ileperpy3ku M HEBECOMOCTb.

LlenTp TsKECTH

Cuel TPCHUA. Cuiiel COIIPOTUBJICHUA NPpU ABUXXCHHUH B

KHUJIKOCTH U rasc

1-2

10

Cunel ynpyroctu. 3akoH ['yka

11

Nmnynbc. 3akoH coxpaHeHus umnylbca. LleHTp Mmacc.
Teopema o pABWXKEHUM IleHTpa Macc. PeaktuBHOE

JBHXXCHUC

2-3

12

Pabora. MomHocte.  OHepruss  (TpaBUTallMOHHA,

neOpMUPOBAHHON  MPYXKHUHBI). 3aKOH COXPAHEHUS

DHEPrUH. YIPYrue U HEYINPYTrHe B3aUMOJACUCTBUS.

I[I/ICCI/IHaI_II/IH OHCPIrun

3.4

13

Craruka B ciiyyae HemapajUIeIbHBIX CHII. Y CTOMYMBOE U

HeyCTOI‘/’ILII/IBoe PaBHOBCCHC. Merton BUPTYaAJIbHBIX

IepeMeIeHU I

4. 3aKJIIYNTEIbHBIA 3TANl 0JMMITHAALI

Matematuka! He 00s13aTesIbHO, HO 1EJIECOOOPA3HO B
WHJIUBUIYaJIbHOM TOpSAJIKE M3y4EHUE MPOU3BOJHOM, €€
¢dusnaeckoro cmeicia. [IpolaeHsI Tporpeccu.

Ouzrka! He 00s13aTe/IbHO, HO 11€]1€CO00Pa3HO U3yUYCHHE
CHUJI HWHEPIUH, JECUCTBYIOIIMX a) B PABHOYCKOPEHO
MPSMOJIMHEMHO JBUKYIIMXCS CUCTEMAX OTCUETa;

0) Ha

Bpalllaromunuxcs CUCTEMax OTCYETA

OOBEKTHI, HEMOABIKHBIE B PaBHOMEPHO

st

Horo typa: CtpoOockorl.

JKCIEPUMEHTAIb-
Jlammbl HaKaJTUBaHUS,
JUO/BI B T.4. CBETOUOIbI

(1a ypoBHe BAX)

14

Mexannueckue koneOaHusi. MastHuk. ['apmMoHMuYeckue
kosiebanus. Bonuel. Onpeznenenus nepuojaa KonebaHu,

AMIUIMTYABI, JJIMHBI BOJIHBI, T-IaCTOTI)I)

4-5

OCHOBHBIC TIOHATUS |
onpexaeneHusa. be3 3amau
Ha pacyeT MepuoJioB 1 0e3
bopmyn

MasaATHHKOB

MIEPUOJIOB

15

OcHOBBI aTOMHOM U JIepHON (HUBKUKH

OCHOBHBIE TIOHATHS 0Oe€3

bopmyn
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10 KITIACC

B 10 xmacce cymectByer nBa tumna mnporpamMm. [lo ogHOMY W3 HUX MEpPBBIE MECSILBI
yriayOJIeHHO MOBTOpPSIeTCA MeXaHuKa. Y Wb K KOHIly MepBOro MOJIYTOAMs HAUWHACTCS U3ydeHHE
ra3oBbIX 3aKOHOB. 3aKaHYMBAETCS TOJl DJIEKTPOCTATUKOW M KOHAEHcaTopamMu. Bech ocTanbHOIM
MaTtepuas — MOCTOSIHHBIN TOK, MATHUTHBIE SIBJICHUSI, IEPEMEHHBINA TOK, ONTUKA, aTOMHAs U siiepHas
¢dusuka n3yyaercs B 11-m kmacce.

B tex mkonax, rae B 9-M kjacce Benach NpeAnpoguibHas MOAroTOBKa, BRICBOOOXKIAETCA
JIOTIOJIHUTEILHOE BpeMs (3a CUET CYIIECTBEHHOTO COKpAIIECHUS YaCOB Ha TOBTOPEHUE MEXAHUKHU) U
MPAKTUYECKH Cpa3y HAYMHACTCS W3YYCHHE MOJICKYJISIPHON (U3MKM HA YriayOJICHHOM YPOBHE.
Bo BTOpOM MONIyroAny MOJHOCTHIO M3y4yaeTcsl 3JEKTPOCTAaTHKa M 3aKOHBI MOCTOSIHHOTO TOKa.
3akaHUMBaeTCs TOJ MAarHUTHBIMHM SBJICHUSMU O0€3 U3yueHUs CAMOMHIYKIMM M KaTyIIeK
WHYKTUBHOCTH.

[Ipemynaraemprii mian, B 1ENAX ONTUMM3AIMU TOATOTOBKM HAIMOHAIBHBIX COOPHBIX
K MEXIYHapOJHBIM OJIMMIIMAJaM, OPUEHTUPYETCS Ha BTOPOW THUII MPOTrpaMM. 3a CUET BBIICIICHUS
[[BETOM T€X TE€M, KOTOpPbIE MOTYT U3Yy4aTbCs MO3JHEE B HEMPOQPMIBHBIX KJIACCAX, YUUTHIBAIOTCS
UHTEPECHI MOCIECTHUX.

PexomennoBanHbie y4U€OHUKHU U TIPOTPAMMBI.

1. Kozen C. M. ®uzuka 10-11. Tlocobue nnst yuanuxcss 1 aOUTYpUEHTOB (B ABYX YacTsX). —
M., Muemosuna. 2010.
2. Msxkumes I'. 5. @usuka (1. 1-5). — M., JIpoda.

3. ®usuka-10 nmox pex. A. A. Ilunckoro. — M., [Ipocemienue.

Ne Tema Mecay Ilpumeuanusn

1 |T'a3oBele 3akonsl. M3ompoueccel. 3akons! [lanbToHa u 9

ABoranpo. Temmneparypa

2.1 | OcnoBst MKT 10

2.2 | IloTeHuManpHas DJHEPrUsl B3aUMOJEHUCTBUS MOJIEKYII. 10 OcHOBHBIE MOHATHS 6€3
IIpencraBieHne o HeUIEaTbHOM Ia3e bopmyn
1. IIko0/bHBIH 3TaNl OJTUMIINA/bI 10 | Be3 ra3oBbIX 3aKOHOB!

3 | TepmoauHaMuka. BuyTpenHss ~ oHeprus ~— rasos. 11

KonmuuectBo Temnothl. 1-i1 3aKOH TEpMOAMHAMHUKH.
Tenmoemkocth. AnuabaTHbiii mporecc. llukmudeckue

npoueccsl. [{ukn Kapro

4 Hacsimennsie napsl, BIaXKHOCTh 11

2. MyHMUMTAJBHBIA 3TaNl 0JIMMIINAIbI 11-12 | Be3 ra3oBbIX 32aKOHOB!
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Awmnepa

No Tema Mecay Ilpumeuanusn
5 | [loBepxHocTHOE HaTskeHne. Kamisipel. KpaeBoit yroii. 12
CMaunBaHue U HECMaulBaHHE
6 | Dnexrpocraruka. 3akoH Kymona. Dnekrpuueckoe moiue. | 12-1
Hanpsioxennocts. Teopema INaycca. [loreniman
3. PernoHajabHBINM dTAll OJIMMITHAABI 1 Bo3moxxHBI 3amaun  Ha
MKT, ra3oBnic 3aKOHBI U
TEPMOJIMHAMUKY.
[ukI0B M BJIAKHOCTH
HeT!
7 |1IpOBOOHMKM M JHDJIEKTPUKH B DIEKTPOCTATUYECKUX 1
TIOJISIX
8 Konpaencaropsl. CoearHeHUsI KOHAEHCATOPOB. JHEPrus 1
KOHJIEHCATOopa. OObeMHass  IUIOTHOCTh  JHEPTUU
AIEKTPUUYECKOTO TOJIS
9 | DJC. Metoasl pacueTa 1enei MOCTOSHHOTO TOKa (B T.4. 2
npaBwia Kupxroda, MeTroasl Y3/I0BBIX IOTEHIIMAJIOB,
SKBUBAJICHTHOTO MCTOYHUKA, HAJIOXKEHUS TOKOB U T.IL.).
Henuneinbie a1eMeHTHI
10 | PabGoTa ¥ MOIITHOCTP JIEKTPUUYECKOTO TOKA 3
11 | DnexkTpudeckuil TOK B cpefiax. DIEKTPOIU3 4
4. 3aK/JII0YUTeIbHBIN ITANl OJTUMIIMA/BI. 4 Jost JKCIIepUMeH-
Matemaruka! B ¢pusmar. kiaccax mpoiieH torapupm TAJbHOI0 Typa:
Konnencaropsi,
TPAH3UCTOPHI.
N3mepurenbHbIe
pUOOPBI: ICUXPOMETP
12 | MarauTHOe moJsie MOCTOSHHOro Toka. Cuibl JlopeHna u 5
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