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BBenenue

Hacrosimue  pekoMeHmauuu 1O  OpPraHM3alMd M MPOBEACHUIO  IIKOJBHOTO U
MYHHIIMTIAIBHOTO ATAIIOB BCEPOCCUIICKOI OJMMITHA Bl IIKOJIBHUKOB (asiee — onumnuana, BcOLL)
10 TEXHOJIOTUHU COCTABJIEHBI B COOTBETCTBHUHU € [IOpsSaKOM ITPOBEAECHUS BCEPOCCUICKOMN OJIMMITAA]IbI
IIKOJIbHUKOB, YTBEP)KJICHHBIM MpHKa3zoM MunucrepcTBa npocsemieruss PO ot 27 nosops 2020 r.
Ne 678 «O06 yrBepxkaenuu [lopsiaka mpoBeaeHUs BCEPOCCHICKOM OJIMMITUAIBI IIIKOJILHUKOB.

OnuMnuaga 1mo TEXHOJIOTUU MPOBOAMTCS B IENISAX BBISIBICHUS U Pa3BUTHS Y 00y4arOMIHXCs
TBOPYECKUX CIIOCOOHOCTEW M MHTEepeca K Hay4HOU (Hay4HO-HCCIIENOBATENIbCKON) NeATeIbHOCTH,
MIpOIaral/ibl HAYYHbIX 3HAHHM.

3ajaud OJIMMITUAIBI:

— BBISBIICHHE, OICHUBAaHUE W NPOABIKCHHE OOYYAIOIIMUXCS, OOJAaNaloNUX BBICOKOU
MOTHUBAIlE M CHOCOOHOCTSMH B cdepe MaTepuaibHOIO M COLHUAIBHOTO KOHCTPYHPOBAHUS,
BKJIIOYAsi HXEHEPHO-TeXHoJornueckoe HamnpasieHue u UKT;

— OIICHMBAaHWEC KOMIIETCHTHOCTH OOYYalOIIMXCS B  MPAKTUYCCKOW, TPOCKTHOW W
UCCJIEIOBATENILCKOM 1€ATEIbHOCTSX.

Onumnuana npoBoAauTcs Ha Tepputopun Poccuiickoit deneparum.

PaGouum sS3bIKOM MPOBEACHUS OJIUMITUAIBI SIBISETCSI PYCCKUI SI3BIK.

Yyactue B onuMIOUAAEe HWHAUBUIYaTbHOE, OJIMMIMAJHBIC 3aJaHHsl  BBITOJHSIOTCS
YY4aCTHUKOM CaMOCTOSITEIbHO, 0€3 TOMOIIM TOCTOPOHHUX JIHULI.

Cpoku OKOHYaHHS 3TAroB OJMMIIMABI: IIKOJIBHOTO 3Tama onuMmMnuaabl — He mo3anee 01
HOSIOpS; MYHUIIMTIATHHOTO ATara OJIMMITUAJIBI — HE TTo3Hee 25 aeKadps.

[IxonbHBIN TAIl OJTUMITHAIBI IPOBOAUTCS TI0 3a/IaHUSIM, pa3paboTaHHBIM i S-11 kiaccoB
C y4eTOM BBIOpAaHHOTO MPOGUIIsL, MyHUIIUIIATBHBIN — 171 7-11 KJIaccoB ¢ y4eToM BBIOPAHHOTO
npoduns. VYUYaCTHHK KaXAOrO JTama OJMMIIMAALI  BBIMIONHSAET OJUMIIHUAJHBIE 3aJaHMUS,
pa3paboTaHHbBIE A7 KJacca, IporpaMMy KOTOPOTO OH OCBaMBAaET, WM JIJIs OoJiee CTapIInX KIAcCOB.
B cnyuae npoxoaeHnsl y4aCTHUKOB, BBITIOJHUBIINX 3aJaHUs, pa3padoTaHHbIe i 0oJiee CTapIInX
KJIACCOB IO OTHOIICHHWIO K TEM, MPOTpaMMbl KOTOPHIX OHHM OCBAaWMBaIOT, HA CJICAYIOIIUNA H3Tar
OJIUMIUA/bI, YKa3aHHbIE YYaCTHUKM M Ha CJIEAYIOIIMX dTalax OJUMINAAbl BBIIOIHSIIOT
ONMMITUAJHBIC 3aJaHUs, pa3padoTaHHBIC I Kiacca, KOTOPBIM OHM BHIOpANM Ha MPEIbIIYIIEM
JTare OJIMMITUAIBL.

Metoauyeckie pEKOMEHJALNK BKJIIOYAIOT: METOJUYECKHE IMOAXOJAbl K COCTaBIICHHUIO
OJIUMIUAJHBIX 33JaHUHA IMIKOJBHOTO W MYHHUIUIAJIBHOTO ATaloOB OJUMIIMA/IbI; MPUHIUIBI
(GbOpMUPOBAaHUS KOMILJIEKTOB OJUMIHMAJHBIX 3a/laHuii; HE0OXOJUMOE MaTepHalbHO-TEXHUYECKOEe
obecrieueHne NJisi BBIMOJHEHUS OJUMITMATHBIX 3aJaHUN; TMEepeYeHb CIPABOYHBIX MAaTEPUAJIOB,

CpE€ACTB CBS3HU U BJ'IGKTpOHHO-BBI‘IPICJ'IPITGJ'IBHOﬁ TEXHUKH, PA3pCIICHHBIX K HCIOJB30BAHHUIO BO
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BpeMsl IPOBEJCHUS OJTUMITNA/Ibl; KPUTEPUU U METOJIMKY OLICHUBAHUS BHIMIOJHEHHBIX OJIMMITHATHBIX
3a7JaHUN.

JlonomHUTERHYI0 WH()OPMAIIUIO 110 MPEACTABICHHBIM METOAMYECKUM MaTepHuagaM MOXKHO
MOJYYHTh IO SJIEKTPOHHOM 1oYTe, 0OpaTHBIIKCH 1Mo aapecy: CPMKTECHNOLOGY @yandex.ru
B IIEHTPAJIBbHYIO TpPEAMETHO-MeToaudecKkyro komuccuro (manee — IIIIMK) Bcepoccuiickoit

OJIMMITHAAbI IIKOJIBHUKOB I10 TEXHOJIOTHH.

1. lIpuHuunbl GOopMUPOBAHUS KOMILJIEKTOB OJJUMITMAAHBIX 3aaHUH U MeTOAUYeCKHe
MOAXO0bI K COCTABJICHUIO 32JaHUI IKOJbHOI0 ITaNa 0JIUMIIHAABI

1.1. Ilpuanuns! GopMHPOBAHMA KOMILIEKTOB OJJMMIINAIHBIX 3aJaHUI

Onumnuana mpoBOAUTCS TO YeThipeM npoduisam: «TexHuka, TEXHOJIOTUH U TEXHUYECKOE
TBOpuecTBO», «KynpTypa noma, nu3zailH u TexHosoruu», «PobGororexHukay, «HpopmannonHas
0€30I1aCHOCTbY.

Ha mkonbHOM 3Tane BcepoCCUICKON OJIMMITNAZE MIKOJbHUKOB 110 TEXHOJIOIMH IPOBOAUTCS
TEOPETUYECKUI W/WIIM TIPaKTHYECKUH Typ. PernoHanbHBIA OpraHW3alOHHBIA KOMHUTET JaeT
yKazaHue pa3paboTaTh U yTBEPIUTb OPraHU3ALMOHHYIO MOJIENb Ha LIKOJbHOM JTalle, BKIIoYas U
TEOPUIO, U IPAKTUKY, WU TEOPHUIO OTAEIBHO WJIHM TOJBKO NPAKTUYECKUH TYyp. DTO CBS3aHO C
HEOJHOPOAHOCTHIO MaTepHAIbHON 0a3bl 00pa30BaTEIbHBIX YUPEKICHUH.

B KOMIIJIEKT OJMMIIMAAHBIX 3aJaHUl TEOPETHYECKOI0 Typa OJUMIHUAABI IO KaKIOM
BO3PACTHOM Tpynie (Ki1accy) BXOIAT:

— OJIaHK 3aJaHuM;
— 0JaHK OTBETOB;
— KPUTEPHUH U METOJMKA OLICHUBAHMS BBIIIOJHEHHBIX OJIMMIIMAIHBIX 3aJaHUMH.

B KOMIUIEKT OJIMMIMAAHBIX 3aJaHUN MPAKTUYECKOIO Typa OJIMMIIHMAABI IO KaXI0h
BO3PAacTHOM TpyIe (Kj1accy) BXOJAT:

— OnaHK 331aHUH ¢ KPUTEPUSIMU OLIEHKH;
— KPUTEPHUH U METOJUKA OLICHUBAHMSI BBIIIOJHEHHBIX OJMMIIMAIHBIX 3aJaHUMH.

IIpu cocrtaBneHun 3agaHuid, OJAHKOB OTBETOB, KPUTEPHUEB M METOJUKH OLICHUBAHUS
BBIMIOJTHEHHBIX OJIMMITMAAHBIX 3aJlaHUN HEOOXOIMMO COOJIONaTh €IUHBIA CTHIIb O(OpPMIICHUS.

PexkoMenayemble TEXHHUECKHE TapaMeTpbl 0(hOpMIIEeHUsI MaTepUaoB:

pasmep 6ymaru (dhopmat ymcra) — A4,

pa3Mep NoJieil CTpaHuIl: MPaBoe — 1 ¢M, BEpXHEE U HUKHEE — 2 MM, JIEBOE — 3 CM;

pa3Mep KOJOHTUTYIOB — 1,25 cm;

OTCTYI IEPBOM cTpoKHU ab3ama — 1,25 cwm;
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— pa3Mep MEXCTPOYHOro uHTepBaia — 1,5;

— pa3mep mpudra — Keriap He MeHee 12;

— tun mpudTa — Times New Roman;

— BBIPABHMBAHME — 110 LIMPUHE;

— HyMepauusi CTPaHUIl: CTPaHULbI JTOJDKHBI ObITh IPOHYMEPOBaHbI apaOCKUMH IHdpamu B
LEHTPE HIWKHEH uacTu JucTa 0e3 TOYKH ¢ COONIOJIEHHMEM CKBO3HOM HyMEpaluu KO BCEMY
JIOKYMEHTY;

— THUTYJIBHBINA JIUCT JOJDKEH OBITh BKJIIOUEH B OOIIYI0O HyMEpaIHio CTPaHHUI] OJaHKa OTBETOB,
HOMEp CTPaHUIbl HA TUTYJIBHOM JINCTE HE CTABUTCS;

— PUCYHKH M M300pakeHUs JOJDKHBI OBITH XOPOIIETO pa3pelieHus (KauecTBa) U B IIBETE, €CITU
JTAHHOE YCJIOBUE SIBJISIETCS NPUHIUIHUAIBHBIM U HEOOXOIMMBIM ISl BHIIIOJIHEHUS 3a1aHUM;

— TalbJMIBl U CXEMBI JIOJDKHBI OBITh YETKO OOO3HAYEHBI, CTPYNIHUPOBAHBI U PAMOHAIBHO
pa3MelIeHbl OTHOCUTENIBHO 11apaMEeTPOB CTPAHUIIBL.

branky 0TBETOB HE JOJDKHBI COAECPkKATh CBEJEHUI, KOTOPBIE MOTYT PACKPBITh COAEPKAHUE
3aJlaHNi.
ITpu pa3paboTke 01aHKOB OTBETOB HEOOXOAUMO YUUTHIBATh CIEIYIOILEE:

— MepBbIA JKUCT OJaHKa OTBETOB — TUTYJbHBIM. Ha TUTyIbHOM JHCTE TOJIKHA COAEPKAThCS
cienyomas UHpopManys: ykazaHUe 3Tara OJIMMINAAb! (IIKOJbHBIM, MyHUIIMIIAIBHBIN); TEKYILIUN
y4eOHbIM Tox; Mojie, OTBEIECHHOE IMOJ KOJ/IU(pP YYaCTHUKA; CTPOKU Ul 3alOJIHEHUS JaHHBIX
yuacTHUKOM (D.1.0., knace, NoaHOe HAaMMEHOBaHUE 00pa30BaTEIbHOM OpraHu3alum);

— BTOpPOH MW TOCHEAYIOIINE JUCTHI COAEPKAT TMOJIe, OTBEACHHOE MOJ KOJ/Mudp y4yacTHUKA;
yKa3aHWe HOMepa 3aJlaHusl; MOoJje Ul BBIIOJHEHUs 3aJJaHUsl YYaCTHUKOM (pa3jIMHOBAHHBIN JIMCT,
TabauIa, cXxeMa, pUCYHOK, U T.1.); MAaKCUMAaJIbHBINA 0asll, KOTOPBI MOXKET MOJYYUTh YYaCTHHUK 32
€ro BBINIOJHEHME; IOJIe AJS BBICTaBJIEHUS (aKTUUEeCKH HaOpaHHBIX OayuloB; MoJie A MOJIHCH
YIEHOB JKIOPH.

OnuMmnuagHele 3aJaHUS] TEOPETUYECKOTO Typa OJIMMITHAJIBI COCTOSIT U3 JIBYX YacTE:

a) mepBas 4acThb — OOINAs, I/Ie YYaCTHUKU BBINOJHSIOT TEOPETHYECKHE 3aJaHus B (opme
NUCbMEHHOTO OTBETAa Ha BOIPOCHI, OIMHAKOBBIE JUI BeeX mpoduieil (coctabnseT 25% ot ol1iero
KOJIMYECTBA BOTIPOCOB);

0) BTOpas yacTb — CHEIMaJIbHAasA, IIe YYaCTHUKU OTBEYAIOT HA TEOPETUYECKHE BOMPOCHI U
BBITOJIHSAIOT TBOPYECKOE 3aJlaHWe COOTBEeTCTBYyMOIEro mnpodpmis «TexHuka, TEXHOJIOTMH U
TEXHUYEeCKoe TBOpuecTBO», «KynbTypa noma, au3aiiH u TexHojorum», «PoOOTOTEXHHKay,

«MHdopmarrionHas 6e301MacHOCTb.



[Ipn cocrtaBieHUM ONMMIIMATHBIX 3aJaHUM HEOOXOAWMO YYHUTHIBATH pealibHbIM YPOBEHb
3HAHUM HCIHBITYEMBIX, [IO3TOMY MYHUIUNAIBHBIM IMPEIMETHO-METOJUYECKUM KOMHUCCHSIM
HE00XO0UMO MTOATOTOBUTH 3aJjaHUsI OTAEIBHO JUIsl y4aCTHUKOB BO3PACTHBIX TPEX IPYIIL.

[Ipu dhopMupoBaHuu maxkera 3aJaHUi HEOOXOAMMO YUUTHIBATh PaHee U3yUEHHBIH MaTepHall
oOydarmuMucss corjacHo (eaepaabHbIM TOCYJAapCTBEHHBIM 00pa3oBaTebHBIM CTaHIapTaM
HAYaIbHOT0, OCHOBHOT'O OOIIET0 M CpeAHEro ooduiero oopa3oBaHuii, IpUMEPHBIX 00pa30BaTEIbHBIX
nporpaMM, TPUMEpPHBIX TpOrpaMM  mpeaMeTHoW oOmacth  «TexHonorus», y4uTHIBATh

PEruoHaJIbHBIC OCOOEHHOCTH U PpE€aIn30BbIBATE IPHUHIMII PaBHBIX U JOCTYITHBIX YCHOBI/Iﬁ.

1.2. Mertoauyeckue TMOAXOAbI K COCTABJECHHMIO 3aJaHUH TeOPEeTHYECKOro Typa
IIKOJILHOTO 3TANa OJTMMITHAIbI

3a7aHus TEOPETUYECKOTO Typa OJIMMITNA/IbI COCTOST U3 HECKOJIbKUX YacTeil:

a) mepBas yacTb — O0Iasi, I/Ie€ YYaCTHUKU BBIIOJHIIOT TEOPETUUYECKUE 3a/aHusl B Gopme
MUCBbMEHHOTO OTBETA Ha BOMPOCHI, OJJUHAKOBBIE I BCEX MPOPUIIEH;

0) BTOpas 4acTh — CIEMUANIbHAS, 1€ YYaCTHHUKH OTBEYAIOT HA TEOPETHUYECKHE BOMPOCH U
BBINOJIHAIOT TEOPETHUYECKUE 3aJaHHs COOTBETCTBYIOLIEro mnpodmist: «TexHuKa, TEXHOJIOTUH U
TEXHHYEeCKoe TBopuecTBOo», «KynbTypa 1oma, au3aiiH M TexHosorum», «PoOoToTexHuKa»,
«upopmanronHast 6€301MacHOCTH.

B) TpeThsl 4YacThb — TBOPYECKOE 3aJaHHe, 3aK/IIOualolleecss B IOCIEI0BATEIbHOM
BBINOJIHEHUH KeWC-3a/1aHus 110 BBIOpAaHHOMY IPOQHIIIO.

PexoMeHnayeTcs BKIIIOYaTh B OJIMMIIMAIHBIM BApUAHT 3a/1aHUS TPEX TUIIOB:

— 3aJlaHus, BBISIBIISIOIINE 3HAHUS YYaCTHUKOB OJUMIINA/IbI 110 TEXHOJIOTUH;

— MEXIPEIMETHBIE 3a/laHts, IOKa3bIBAIOIIME CBA3b TEXHOJOTMU C JIPYTMMHM IpEeIMETaMH
IIKOJIBHOTO KypCca COOTBETCTBYIOILIETO KJIacca;

— TBOpYECKHE METAllpeIMETHbIE 3aJaHusl, BBIBJISIONIME 3HAYMMbIE YHUBEPCAJIbHBIE WU
npodecCHOHATbHbIE KOMIETEHIIMM YYaCTHUKOB U YMEHHME MX NPHUMEHATh B YCIOBUSAX CHUCTEMHO-
JESATEIIBHOCTHOIO MTOIX0/a K PEUICHHIO 3a7jad PEaJIbHOTO MUpa.

3a/iaHusl TEOPETUUECKOT0 Typa MOT'YT BKJIIOUATh:

— BONPOCHl THUNA «BEPHO/HEBEPHO»: YYACTHUK JIOJDKEH OLEHHUTh CIPaBeIMBOCTb
MPUBEIEHHOTO BBICKA3bIBAHMUS,

— BOIIPOCHI C BEIOOPOM OJHOTO BapHaHTa U3 HECKOJIbKUX MPEJIOKEHHBIX: B KayKJJOM BOIIPOCE
u3 4-5 BapMaHTOB OTBETa HYKHO BHIOpATh €JMHCTBEHHO BEPHBIN (MM HanboJee MOIHbII) OTBET;

— BOINpPOCHI C BHIOOPOM BCEX BEPHBIX OTBETOB U3 TMPEAJOKEHHBIX BApUAHTOB: YYACTHHMK

noJrydaeT 0asuibl, €I BhIOpajl BCE BEPHbIE OTBETHI M HE BHIOPAT HU OJHOTO JIMIIIHETO;



— BOIIPOCHI C OTKPBITBIM OTBETOM: YYaCTHHUK JOJDKEH IPUBECTU OTBET HA BOIIPOC WJIM 3a7ady
0e3 0OBSICHEHUS U PEILICHNUS,
— 3agaHus 06e3 TOTOBOTO OTBETA MJIM 3aJlaHHE OTKPBITOW ()OPMBI: YUACTHUK BIMCHIBAET OTBET
CaMOCTOSITENIBHO B OTBEJEHHOE 111 3TOTO MECTO;
— 3aJjaHHdsid HAa YCTAaHOBJIEHHE COOTBETCTBHSA: ODJIEMEHTHI OJHOIO MHOXXECTBAa TpeOyercs
[IOCTaBUTh B COOTBETCTBUE 3JIEMEHTAM JIPYyroro MHOXKECTBA;
— 3aJaHus HAa YCTAaHOBJICHHWE IIPAaBWIBHOM IIOCJIENOBATEIBHOCTU: YYaCTHHK JOJDKCH
YCTaHOBUTB IIPABUIIBHYIO I1OCIIEI0BATEIBHOCTD IEHCTBUH, IIAr0B, ONEpalui U 1p.;
— BOIIPOCHI, TPEOYIOIINE PELICHHUS, JIOTHYECKOTO MBIIIJIEHNUS U TBOPYECKOIO MOAX0/1a;
— TBOPYECKOE 3a/laHHE, MO3BOJISAIOLIEE MPOJEMOHCTPUPOBATh YPOBEHb HUX KPEATUBHOCTH B
cdepe TEXHOJIOIMH U In3aiiHa.
3anaHusl JOJDKHBI OBITH COCTaBJIEHBI KOPPEKTHO (HE JOMYCKaTh Pa3IMUHBIX TPAKTOBOK U
UMETh JIOTMYECKH HENpPOTUBOPEUMBOE PEIIEHUE), XAPaKTEPU30BaTbCs HOBU3HOW M TBOPYECKOMU
HAIPaBJIEHHOCTBIO, COYETaTh 3aJaHUsl pa3HOro YypOBHA cioxHOcTU. llpumepsl 3ananui
TEOPETUYECKOr0 Typa NpeAcTaBiIeHbl B [Ipunoxenun 2.
Teopernueckuil Typ LIKOJIBHOTO 3Talla OJIMMIIHNAJIBI IO TEXHOJIOIMU MOXKET OBITh MPOBEJCH
B JIMCTAaHIMOHHOW ()OpME C HCIOJIH30BAHMEM IIIEKTPOHHBIX CPEJCTB TOJIBKO NPU BBIIOJHEHUU
3a7aHuil mepBol M BTOpoM uyacteil. s 3Troro TpeOyercss COOTBETCTBYIOIIEE MPOTrpaMMHOE
obecrieyeHne M cTporas ¢opMmanu3anus 33aJaHUi ¢ BO3MOXKHOCTBIO OJHO3HAYHOI'O OTBETa Ha
COIIOCTaBJIEHHE U BEIOOPOM BapHAHTOB OTBETA U3 CIMCKA MPEIOKEHHBIX.
MuHuMAaIbHBIH YPOBeHb TPeOOBAHMI K 3a/1aHNAIM TeOPETHYECKOI0 Typa
B TteopernueckoM Type WIKOJBHOIO 3JTama OJMMIMAIL MPEIMETHO-METOANUYECKUM
KOMHCCHUSIM HEOOXOIMMO pa3paboTaTh 3aJjaHus, COCTOSAIINE U3 BOIPOCOB M Kelc-3aJaHUi COTJIacHO
npuBefieHHOM Hmxke Tabmume 1, packpbiBaromux —o0s3arenbHoe 0a3oBoe  coJepikaHue
oOpa3oBaTenbHON 00acTH U TpeOOBaHUS K YPOBHIO IOATOTOBKH BBITYCKHUKOB OCHOBHOW U
cpennert mkomael o TexHojoruu (Ilpunoxenue 1). YpoBeHb CIOXKHOCTU 3alaHUM JTOJDKEH OBITH
oTpeieNieH TaKuM 00pa3oM, YTOOBI Ha UX pellIeHUe YYaCTHUK CMOT 3aTPaTUTh B OOILEH CII0KHOCTH
He Oonee 90 MUHYT.
3aaHusl TEOPETHYECKOro Typa IIKOJBHOTO 3Tana OJIMMIIMAAbl MOTYT OBITh pa3pabOTaHBbI
KaK OTJENbHO JUISl KaXAO0ro Kiacca (mapajulesiu), Tak U JUIsl BO3PACTHBIX TPYII, 00beANHSIOMIMX

HECKOJIBKO KJIACCOB (Tapajuieneil), Hampumep:

a) TepBas BO3pacTHas Tpymnmna — oOydarmommuecs 5-6 KiIaccoB 0011e00pa3oBaTENbHBIX
OpraHu3aIMi;

0) BTOpas BO3pacTHas Tpynma — oOydJaroruecs 7-8 KIaccoB 00meo0pa3oBaTeIbHBIX
OpraHu3alui;



B) TpeThs BO3pacTHas Tpynma — oOywarommecss 9 KiaccoB 001e00pa3oBaTeIbHBIX
OpraHu3aLui;
r) 4erBEpTasi Bo3pacTHas rpymnna — oOyuwaromuecs 10-11 kmaccoB 001eo0pa3oBaTebHBIX

OpraHu3aIuu.

Ta6m/1ua 1. — KonuuecTBeHHBIC XapPaKTCPUCTUKU SaﬂaHI/Iﬁ IIKOJBHOI'O 3Talla OJIMMITHMAaJIbI.

Konuuecmeso bannos
Kon-60 3a0anuii
Oman Knacc Teopemuueckue | Ketic-
Keuic- 3a0aHus 3a0aHue
Bceco | Obwue | Cneyuanvhvie
3a0aHue
5-6 15 5 9 1 14 6
1 N~ 7-8 20 5 14 1 19 6
. 9 21 5 15 1 20 5
10-11 21 5 15 1 20 5

K onumnuagabeiM 3a1aHUSM TPEIbSIBISIIOTCS CIEAYIONUe 00IIre TpeOOBaHUS:

— COOTBETCTBHE YPOBHS CIIOKHOCTH 3aJJaHUH 3asBJICHHOW BO3PACTHOM IPYyIIIE;

— TeMaTH4eCKOoe pa3HOOOpasue 3aaHuil;

— KOPPEKTHOCTH (DOPMYITHPOBOK 3aJaHHIA;

— yKazaHHe MaKCHMaJbHOIO 0alijia 3a KaxJ10€ 3a/IaHue U 3a TYpP B LIETIOM;

— COOTBETCTBHUE 33/IaHUI KPUTEPHUSIM U METOJIMKE OLICHUBAHUS;

— HaJIMYUE 33/IaHUH, BBIABIISIFOIIMX CKJIOHHOCTh K HAYYHOM J1€ATE€IbHOCTU U BBICOKU YPOBEHb
WHTEJJIEKTYaJIbHOTO Pa3BUTHS YYaCTHUKOB;

— HaJMuue 3aJlaHuil, BBIABIAIOIIMX CKJIOHHOCTh K TIOJYYEHHIO CHEIUaJbHOCTH, JUIS
MOCTYIJIEHUST Ha KOTOPYIO(-ble) MOTyT OBITh TMOTEHIIMAIBHO BOCTPEOOBAHBI PE3YIHTATHI
OJINMITHA/IBL;

— HEJONYCTHUMO HaJIM4ue 33JaHHi, MPOTUBOPEYAIINX IPABOBBIM, 3TUYECKUM, 3CTETHUYECKHUM,
PEJINTHO3HBIM HOpMaM, IEMOHCTPUPYIOLIMX aMOpalbHbIE, IPOTUBOIIPABHBIE MOJIEIH MOBEACHUS U
T.IL.;

— HEJONYCTHMMO HaJIM4YMe 3a/laHui, MpEJCTaBICHHBIX B HEU3MEHHOM BHJE, NYyOIUPYIOLINX
3a/laHus IPOLUIBIX JIET, B TOM YMCIIE /ISl IPYroro ypoBHS 00pa3oBaHUs.

IIpu pa3zpa®oTke KpUTEPHEB M METOIHMKH BBIMOJHEHHBIX OJMMIIMAIHBIX 3a/JaHUIl Ba)KHO
PYKOBOJICTBOBAThCS CIIEIYIOIIMMH TPeOOBAHUSIMU:

— TOJHOTa (JIocTaTOYHAs JeTalu3alusl) ONUCAHWA KPUTEPUEB WM METOJIUKU OICHUBAHUS

BBIMIOJTHEHHBIX OJIMMITUAHBIX 33JaHUN U HAUMCIIEHUsI OalIoB;

— IMOHATHOCTB, MOJHOLICHHOCTL U OJHO3HAYHOCTh NNPUBCACHHBIX NHAUKATOPOB OLICHUBAHUA.



1.3. Mertoauyeckue mMOAXO0Abl K COCTABJIEHUIO 3aJaHMH NPAKTHYECKOr0 Typa
IIKOJBHOI0 3TANA OJIMMITHA/IbI
3aJaHus MPAKTHYECKOT0 Typa OJUMIHAABI JOJKHBI JaTh BO3MO:KHOCTH BbISSBUTH H
OIIEHUTH:
— YpPOBEHb MOJTrOTOBJICHHOCTH YYaCTHHUKOB OJMMIIMAJbl B BBIMOJHEHHUH TEXHOJIOTUYECKUX
oIepalui 1Mo U3rOTOBJICHUIO 00BEKTA TPY/Ia HITU H3/ICIHS,;
— YPOBEHb MOJATOTOBJICHHOCTU yYaCTHUKOB OJMMIIMAIbI B BBIOJHEHUH MPUEMOB pabOTHl Ha
CHEeIHUATU3UPOBAHHOM 000PYIOBAaHUU M HHCTPYMEHTAMH;
— YpOBEHb TMOATOTOBJICHHOCTH YYaCTHHKOB OJHUMIIHAIbI TIO COOJIOJNCHUIO TpeOOBaHMIA
TEXHUKU OE€30MAaCHOCTH U OXpaHbl TPY/a.
— YpPOBEHb DAa3BUTHUA TEXHOJOTHYECKOW KYNbTyphl W TEXHOJOTHYECKOW IMOATOTOBKH
YYaCTHHKA;
— HaBBIKH IpaUUECKON IPaMOTHOCTH YYaCTHUKA;
— CHOCOOHOCThH YYaIIMXCsl TIOHATH YCIOBHE 33/1a4H, MOJ00paTh HEOOXOAUMBIC NATUYUKU IS
MOOMJIBHOTO POOOTA UM AJIEKTPOHHOTO YCTPOMCTBA U MIOCTPOUTH AIITOPUTM YIIPABJICHHUSI.
YpOBEHb CIIO)KHOCTH 33JaHUN JOJDKEH OBITh ONPENENICH TaKUM 00pa3oM, 4ToObl Ha WX
BBITTOJTHCHUE YIACTHUK ITKOJIBHOTO ATAIa CMOT 3aTPATUTh B 0OMIEH cllos)kHOCTH HEe O60see 90 MUHYT.
MuHUMAaJIbLHBIHA YPOBeHb TPeOOBAHMIi K 32JaHUAM NPAKTHYECKOr0 Typa
Jlist IpoBeICHUsT TPAKTUIECKOTO Typa MPEJIMETHO-METOANYSCKIUM KOMUCCHSIM HEOOXO0TMMO
pa3paboTaTh MPAKTHUECKUE 3aJaHUsl 110 BUIAM TEXHOJIOTHH OOpadOTKM MaTepHaliOB MOMIYJISIM
IIKOJILHOM TPOrpaMMBbI, COTJIACHO TpuBeAeHHON Hmke Tadmuie 2. B 2023/24 yyeGHOM romy

MPAKTUYECKUN Typ 10 npogunio « Ungpopmayuonnan 6e3onacnocmsvy ne npedycmompen.

Tabmuua 2. — PexomeHIOBaHHBIE BUABI NMPAKTUYECKUX DPAabOT ans oOywarommxcs 5-11

KJIaCCOB IIKOJBHOTI'O 3Taria OJIMMIIMAAbI I10 TCXHOJIOINH

Knacc
Bun npaktuku
5 6 7 8 9 10-11
O0mume npakTuyeckue padoTol

3D-MonenupoBaHue U Mevyath + + + + + +
[IpakTuka mo padore Ha 1a3epHO-

+ + + +
IpaBUPOBAILHOM CTaHKE
[IpombllIEHHBIN TU3aiTH + + +

IIpodnib «TexHUKA, TEXHOJOTMH ¥ TEXHHYECKOE TBOPYECTBO»

[IpakTrka Mo py4Hoi 1epeBooOpadboTKe + + + + + +




Kiacc
Bun npaktuku

5 6 7 8 9 10-11

[IpakTrka Mo MEexaHU4YECKOM

+ + + +
nepeBooOpaboTke
[IpakTrka mo py4Hoil MeTasioo0padoTke + + + + +
[IpakTHka 10 MEXaHUYECKOU

+ + +

METaII000paboTKe
DIIEKTPOPAAUOTEXHUKA + + +

Mpodpuab «KyabTypa 1oMa, IM3alH U TEXHOJIOTHI*

Pyunas o6paboTka mBEHHOTO H3AETHS
+ +

WJIM y3J1a

OO6paboTka HIBEHHOTO U3/IETHS WU y3I1a

Ha INIBEHHO-BLIIITNBAILHOM O60py,Z[OBaHI/II/I

Mexanndeckasi 00paboTKa IIBEHHOTO

HU3acIns Ui y3jia

MoaenupoBaHu€ MIBEHHBIX U3IETUN + + + +

MopennpoBaHue MBEUHBIX U3JIETUHN C

HCITIOJIb30BAHUEM l"pa(i)I/I‘IeCKI/IX PE€AAKTOPOB

Ipopunan «PodoToTEXHUKA)

KommiekcHoOe TipakTH4eckoe 3a1aHue s
BBINOJIHEHUS] OYHO UJIM B CUMYJIATOpAxX Ha
BbIOOp yuactHuKa (TRIK Studio mim
anauor, Tinkercad uau aHaor,
cumynsitopel Rviz wim Gazebo ans ROS

WJIM aHAJIOT)

* mpaktuyeckuil Typ st 7-11 kiaccoB cocTouT MX JBYX uacteil: OOpaboTka mHIBEHHOIO

W3AENUS UK y3i1a 1 MoaenmpoBaHue BENHBIX U3ICTUN.

Pexomenpanyu 1mo pa3pa60TI<e MPAKTUYCCKOI'0 Typa U NPUMCPHLIC KPUTCPUHU OLICHUBAHUA

cmotpi B [Ipunoxenusx 3 u 4.
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2. llpunnunsl GopMHUPOBAHUS KOMIUIEKTOB OJJMMIIMAJAHBIX 3aJJaHUl U MeTOAUYeCKUEe
MOAXO0AbI K COCTABJICHUIO 32/IaHUII MYHUIIUNIAJIBHOIO 3TANA OJIUMIINA/IbI

OcHOBHEIE MMPUHIIUIIBI q)OpMI/IpOBaHI/IH KOMIIJICKTOB OJINMITNAAHBIX 3aI[aHI/II71 n
METOJMYECKHE TMOAXOAbl K COCTaBJICHHUIO 3aJaHUi MYHHUIMIAIBHOTO 3Tana OJUMIIHAJbI
COOTBETCTBYIOT aHAJIOTUYHBIM MPHUHIMIIAM M MOJXOAaM IIKOJIBHOTO 3Tamna, MpUBEAEHHBIM B 1. 1,
IIPU 3TOM CJIEAYET YYUTHIBATh P OTIUYMM.

B TeopernmyeckoM Type MyHHMIIMNAILHOTO 3Tara OJMMIUAABI MPEAMETHO-METOANYECKUM
KOMHUCCHSIM HEOO0XOUMO pa3paboTarh 3aJaHus, COCTOSIINE U3 BOMPOCOB U TBOPUECKOIO 3aJaHUS
(cormacHo mpuBeneHHOW HIKe Tabmuie 3), pacKphIBAIOIIMX TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS
OCHOBHOHM 00pa30BaTebHON MPOrpaMMbl HA YPOBHE OCHOBHOTO M CPEIHEr0 00IIero oopa3oBaHus,
IJIaHUPYEMbIE pe3yJabTaThl U MPUMEPHOE CoOJAepk aHUE YyuyeOHOro mnpeamera «TexXHOIOTHUsY,
npencTaBieHHble B [IpuMepHBIX OCHOBHBIX 00pa30BaTENbHBIX MPOTPAMMaxX OCHOBHOTO M CPEIHEro
o0uiero oopazoBaHus, MPU ITOM YPOBEHb UX CIOXHOCTHU JIOJDKEH OBITH OMpeJielieH TaKUM 00pa3oMm,

YTOOBI HA UX PEIICHNE YYaCTHUK CMOT 3aTPAaTHTh B OOIIEH CIOKHOCTH He 6osiee 90 MUHYT.

Ta6Jmua 3. - PexoMeH10BaHHOE KOJHMYECTBO BOIIPOCOB B 3aJIaHUAX TCOPCTUYUCCKOTO Typa

JUIA 06yqa}0mnxc;l 7-11 xnaccoB MYHHUIUIIAJIBHOTO 3TAalla OJIUMITMAABI 110 TEXHOJIOTHUN

KomnnyectBo 0ajuioB
Kon-Bo 3amanui
Keiic-
Oran Knacc TeopeTnyeckue
Keiic- 3aJIaHuE
Bceero | Oomue | CrnennanbHbIe 3aJIaHUSI
3aJaHue
7-8 21 5 15 1 19 6
Mynunu-
9 21 5 15 1 20 5
najabHBIA
10-11 21 5 15 1 20 5

3amaHus TEOPEeTHYECKOro Typa MYHHUIMIAIBHOTO JTana OJIMMIIMAABl MOTYT OBITh
pa3paboTaHbl KaK OTAENBHO JUIS KaXAOro Kiacca (Mapajjienud), Tak U JUisi BO3PACTHBIX TPYIIIL,
00BETMHSIONINX HECKOJIBKO KJIAacCOB (Tapauieneil), Hanmpumep:

a) mepBas BO3pacTHas Tpymnma — oOydwaromuecs 7-8 KIaccoB 0011e00pa3oBaTEIbHBIX
OpraHu3aLui;

B) BTOpas BO3pacTHas rpynma — oOydarmuecs 9 KkimaccoB o00meo0pa3oBaTeIbHBIX
OpraHu3aluii;

T) TpeThsi Bo3pacTHas rpymnma — oOydarommecss 10-11 kmaccoB o6meoOpa3zoBaTeIbHBIX

OpraHu3alum.
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Jlns  npoBeNeHHs ~NPAKTHYECKOro Typa IPEAMETHO-METOAMYECKHMM  KOMMCCHUSAM
HE00X0uMO pa3paboTaTh MPaKTHYECKHE 33JaHus MO0 MPOQWISIM COTIACHO NPUBEICHHOM HIDKE
Tabnuue 4, ypoBeHb CI0KHOCTU KOTOPBIX JOJDKEH OBITH OINMpEAeNeH TaKUM 00pa3oM, YTOObI Ha MX
BBIIIOJIHEHNE YYACTHUK MYHULMIIAIBHOTO 3Tana OJMMIIMAbI CMOT 3aTPaTUTh B OOLIEH CII0KHOCTH
He Oomee 180 muuyr. B 2023/2024 yueOHOM TOAYy MPAKTHYECCKHH Typ II0 Hpoguio

«Hugpopmayuonnasn 6ezonacnocmey ne npedycmompe.

Tabmuma 4. — PekoMeHIOBaHHBIE BHJIBI MPAKTHUECKUX paboT st obOydaromumxcs 7-11

KJIaCCOB MYHHUIIUITAJIBHOI'O 3Tala OJIJUMIIHAABI 110 TEXHOJIOTI'MH

Knacc

7 8 9 10-11

Bupa npaktuku

OO0mme npakTu4eckue padorTsl

3D-MoiennMpoBaHKe U IevaTh + + + +
PoGoroTexHuka + + + +
[IpakTrka o paboTe Ha Ja3epHO-TPABUPOBATLHOM CTaHKE + + + +
IIpombInieHHBIN AU3aliH + + +

HaHpaBJIEHI/Ie «Texnmca, TEXHOJOIHH H TEXHUYCCKOEC TBOPUYECTBO»

[IpakTuka o pyyHoii qepeBooOpadboTke + + + +
[IpakTrka Mo MeXaHUYECKOU JepeBOOOpabOTKE + + + +
[IpakTrka o py4Hoil MeTasoo0padoTke + + + +
IIpakTHKa MO MEXaHUYECKOM MeTaioo0paboTke + + +
DNEeKTpOpaIuOTEXHUKA + + +

Hanpasienue «KyabTypa 1oma, 1u3ailH 4 TeXHOJOTHI)

OO0paboTka HIBEHHOTO U3/IENIUS WM y371a Ha MIBEHHO- N N .\
BBILIMBAJIBHOM 000PY/I0BaHUU
Mexanuueckast 00paboTKa IIBEHHOTO U3IENUS UITH y371a + + + +
MopenupoBaHue MBEUHBIX U3IETUN + + + +
MonenupoBaHue NIBEUHBIX U3EIUI ¢ UCIIOJIB30BaHUEM N N .\
rpaduUecKrX pelakTopoB

IIpoduas «PobdoToTexHnKa»
KomrekcHoe mpakTrueckoe 3aaHue Uil BHITOJTHEHUS! OYHO WIIH
B cumynsiTopax Ha Bbioop ydactHuka (TRIK Studio nnu ananor, N N N .
Tinkercad v ananor, cumynsaropsl Rviz umn Gazebo ns ROS,
WJIM aHAJIOT)
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TperbuM TYpOoM MyHHMIMIIAJBHOTO JTama OJUMIHUAABI 10 TEXHOJOTUHU SIBJISETCS
npe3eHTaNUsi MPOEKTa — TPEACTABICHHWE  yYallUMCS TPOEKTa, BBIIOJHEHHOTO WM
CaMOCTOSITENIBHO.

[Ipoekt — 310 ciokHast U TpyAoeMKas pabora, TpeOyromas BpemeHu. Ha MyHununaasHOM
JTane MpoeKT MOXKeT ObITh 3aBepiIéH Ha 75%. B aTOM ciyyae npeaMeTHO-MeToudeckasi KOMUCCHS
OTpenieNsieT CTENeHb T'OTOBHOCTU INMPOEKTAa M OLEHHBAET MPOEKT C ydeToM ero aopaborku. Ha
3alIUTY TBOPYECKUX MPOCKTOB KAXAbI YYAaCTHHK OJIMMIIHAABI IPEJICTABISET BBIIOJIHEHHOE
uzzienue (MPOEKTHBIN MPOJYKT), MOACHUTEIbHYIO 3alIMCKY U TOTOBUT MPE3EHTAINIO IIPOEKTa

[TosicHuTenbHas 3anucka BeImoiaHseTcs U opopmisiercss B coorBerctBum ¢ 'OCT 7.32-2017
Me:krocy1apcTBeHHbI  CTAaHIAPT 0(OPMIIEHHsI NPOEKTHOW JOKYMEHTAUMH W  SBISICTCS
pa3BEPHYTHIM OIMCAHUEM JEATEIbHOCTU YYaIlerocs MpU BHIIOJHEHUM npoekTa. [Ipu moaroroske
IpOEKTa PEKOMEHIYETCsl MOJIb30BaThcs Kputepusamu oreHku mpoekta ([Ipunoxenue 5). XKropu
HEOOXOIUMO OOBEKTHBHO OIEHUTh KadecTBO MPOEKTHOW JOKYMEHTAIlMH, JMYHBIA BKIIA]
yyauierocsi B paboTy, HOBU3HY M OpPUTHMHAJIBHOCTb IPOEKTa, €ro MPAaKTUYECKYI0 3HAYUMOCTb.
PekoMeHayercss OLIGHKY TBOPUYECKOIO MPOEKTa MYHMLMIAJIBHOINO 3Tana OJUMIHNAAbl IO
TEXHOJIOTHH JJIsl BCeX BO3pacTHBIX rpymi (7-8 kimaccsl, 9 kiace, 10-11 kimaccel) cocTaBisATh U3 TpeX
KOMITOHEHTOB:

1) oreHKa MOSICHUTEIBHOW 3aUCKU — MakcuMyM 10 6aos;
2) orneHka u3enus (IMPOEKTHOTO MPOAYKTa) — MakcuMyM 20 0ajuios;
3) orleHKa BBICTYIUICHHUS (MPE3EHTAIMK POEKTa) — MakcuMyM 10 Gauios.

OOyuaromuecs MOTYT MPEACTaBIATh Pa3HOOOpa3HbIE MPOEKTHI MO BUAY JOMHHHUPYIOIIEH
JeSITeIbBHOCTH: HCCIIeI0BaTENbCKIE, TPAKTUKO-OPUEHTUPOBAHHBIE, TBOPUECKHE, UTPOBBIE.

B 2023/24 yuyebnom roxy L{IIMK mo TeXHOJIOTHU ONPEACIUIIO MeMamuKy NpoeKmos Oiis
VUACMHUKO8 ONUMNUAOLL Ha 8cex smanax — «Bpemsa cozudampy. Bece POEKTH JOKHBI OTBEYATh
3alaHHOM TeMe, a YJeHBl >KIOPU JOJDKHBI YYUTBIBAaTH COOTBETCTBHME MPOEKTa IPH OLIEHKE
([Mpunoxenue 5).

O06001EHHBIE pa3/iensbl ISl HOJATOTOBKHA TBOPUECKOIO MPOEKTa JJIsi MyHUIMIIAILHOTO 3Tarna
OJIUMITUABI TIO TEXHOJIOTHH:

o 1o npogunto « Texnuxa, mexnono2uu u MmexHU4ecKoe meopuecmeoy.

1. DNEeKTpOTeXHHKA, aBTOMAaTHKa, PAIHOIIEKTPOHMKA (B TOM 4YHCIE MPOECKTHUPOBAHUE
CUCTEM MOJOOHBIX KOHUENIMH «YMHBIA J0M», MPOEKTHPOBAHHE CHCTEM C OOpaTHOW CBSI3bIO,
MPOEKTUPOBAHUE DICKTPUPHUIIMPOBAHHBIX OOBEKTOB, NPUMEHEHHWE CHUCTEM aBTOMATHUYECKOTO
yIpaBIeHUS A7l yCTPOHUCTB OBITOBOTO U MTPOMBINIJICHHOTO TPUMEHEHUS).

2. Texuuueckoe MOJECIUPOBAHWE W  KOHCTPYHMPOBAHHE TEXHUKO-TEXHOJIOTHYECKHX

00BEKTOB.
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3. XynoxxecTBeHHasi oOpaboTka mMarepuaioB (pe3pba Mo JepeBy, XyI0KECTBEHHAs KOBKa,
BBDKUTAHUE U JIP.).

4. TIpoeKTHpOBaHUE CEIbCKOXO3IHCTBEHHBIX TEXHOJOTHH (00JacTH MPOEKTUPOBAHUSA —
PacTeHHUEBOCTBO, )KUBOTHOBOJICTBO), arPOTEXHUYECKHE TEXHOJIOTUH.

5. CouunanbHO-OpUEHTHUPOBAHHbBIE MIPOEKTHI (3KOJIOTHYECKOE, OMOHUYECKOe
MOJICIIMPOBaHKe, JaHAMA(THO-MAPKOBBIA  IU3aiiH, (IOPUCTHKA, MoO3aWMKa M Jpyrue ¢
NpUJI0KEHNEM apT-00beKToB). COBpEMEHHBIN Au3aifH (PUTOAU3ANH U 1p.).

6. IIpoekTupoBanre O0OBEKTOB C NPUMEHEHHEM COBpEeMEHHBIX TexHonorui (3D-
TexHoJoruu, ppesepusie cranku ¢ YIIY u ap.), npoekTupoBaHre HOBBIX MaTEPHANIOB C 3aJJaHHBIMU
CBOWCTBAaMH U OOBEKTOB U3 HOBBIX MaTE€PHUAJIOB.

e 1o npogunto «Kynemypa ooma, ousaiin u mexHono2uux»:

1. IlpoexTupoBaHrEe U U3TOTOBIIEHUE IIBEHHBIX U3JIEIHI, COBPEMEHHbIE TEXHOJIOTHH, MOJA.

2. JlekopaTHUBHO-TIPUKJIATHOE TBOPYECTBO (pyKojaenue, pemécia, KepaMuKa H J1p.),
aKceccyaphl.

3. CoBpeMeHHBIH AW3aiiH (Ou3alilH W3JeNWid, JU3aifiH  Cpelbl, AW3aiiH HWHTEpbepa,
dburoau3aiiH, TaHamadTHRINA JU3aiH U T.1.).

4. CouuaiabHO-OpUEHTHPOBAHHbBIC MIPOEKTHI (9KOoNoruYeckue, arpoTeXHUYECKHE,
NaTPUOTUIECKOM HAIIPaBICHHOCTH, IIPOEKTHI 110 OPTaHU3AINN KYJIbTYPHO-MACCOBBIX MEPOIPUSATHH,
mreckasi HOMOIIb | T.J.).

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

6. IIpoekTupoBaHue OOBEKTOB C TPUMEHEHHEM COBpPEMEHHbIX TexHojoruid (3D-
TEXHOJIOTHH, TpuMeHeHue obOopynoBanus ¢ UIIY, naszepnas oOpaboTka maTepuasioB U Ap.),
POEKTHPOBAHNE HOBBIX MaTEPUAIIOB C 3aJJAHHBIMHU CBOHCTBAMHU.

7. WckycCcTBO KYIMHAPUU U TEHICHIINH PAa3BUTUS KYJIbTYPhI TUTAHUS.

8. Nnnyctpust MOJIbI M KPAcOThI: OCHOBBI UMUKEIOTUU M KOCMETOJIOTHH.

® 1o npogunio «Pobomomexnuxax:

PoGotoTexHuka,  poOOTOTEXHWYECKHE  YCTPOMCTBA,  CHUCTEMbl U KOMILJIEKCHI
(poOOTOTEXHUYECKHE YCTPOWCTBA, (DYHKIMOHAIBHO TPHUTOMHBIC JUIS BBITOJHEHHUS Pa3IHYHBIX
orepanuii, pOOOTOTEXHWYECKHE  CHCTEMBI, IO3BOJISIIONIME  AHAJIM3UPOBATH  HapaMeTphl
TEXHOJIOTUYECKOT0 TMpolLecca M ONTHMHU3UPOBATh TEXHOJOTMUYECKHE OMEepali M IPOLECCHI,
POOOTOTEXHUYECKHE KOMILJIEKCHI, MOJICTHPYIOLIUE UIIH Peau3yIolie TEXHOIOTHYEeCKUI TPOLIecc).

B kauecTBe TBOpUYECKHX IMPOEKTOB PEKOMEHIYETCS paccMaTpuBaTh pPOOOTOTEXHUYECKUE
NPOCKTH, B KOTOPHIX TOTOBBIM H3NENEM (TPOCKTHBIM MPOAYKTOM) SIBISIETCS pPOOOT WIH
poboroTexHuueckoe (pobotuszupoBannoe) ycrpoiictBo (mo ['OCT P 60.0.0.4-2019/UCO

8373:2012), cipoeKTUPOBAHHOE ¥ U3TOTOBJIEHHOE YUAIIUMUCS CAMOCTOSTEIBHO.
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PoGoTtoTexHu4ecknii TBOpPUECKH TMPOEKT [OJDKEH oOJazaTh TpeMsi OCHOBHBIMHU
COCTABJISIIOIUMHU: MEXAHUYECKOM, JJIEKTPOHHOM, IIPOrPaMMHOM, KOTOpBIE B3aUMOCBS3aHbI, H
KaKIasih W3 KOTOPBIX WIPAET CYIIECTBEHHYIO pOJIb B (DYHKIIMOHUPOBAHWUU poOOTa, a TaKKe
o0ecrieunBaeT €ro aKkTUBHOE B3aUMOJICHCTBUE C OKpyXkarouieil cpemoit. JKiopu JOHKHO OLEHUTh
3TU TPHU COCTABIIAIOIIME, a TAKXKE YMEHHME YYallerocs CTAaBUTh 1I€JIb, OCHOBBIBASICh HA PEIICHUU
peasbHO TPOOJIEMBI COBPEMEHHOCTH, ONPEIENSTh 3a/1a4, BBIOUPAS OCTYIHBIC TEXHOJIOTHH, U
BJIQJICHUE yYAIIUMCS ITUPOKUM HAOOPOM POOOTOTEXHUIECKUX KOMITETCHITHM.

3amuTa poOOOTOTEXHHUYECKOTO MPOEKTa COCTOMT M3 TpeX OTamoB: Mpe3eHTaIus,
JEMOHCTpalus paboTOCTIOCOOHOCTH U3/IEIHS U OTBETHI Ha BOIIPOCHI JKIOPH.

B cnyudae ecim Ha MyHULMDAIbHOM 3Tane€ B palOHE IPOBEICHUS HEIOCTATOYHOE
KOJIMYECTBO WICHOB XIOpU 1O Tpodminio «PoOOTOTEXHHKAY», OPTaHU3AIMOHHBI KOMHUTET BIIPaBE
00beIMHUTD 3amUThl MPOeKTOB 10 npodmmo «TTTT» u «PoboToTeXxHHMKa» IJIs 3aIMTHl B OJTHOMN
KOMHUCCHH, HO PEUTUHT HEOOXOMMO MOABOIUTH OTJEIBHO KaK MO MPOoQHIIsAM, TaK U 1o kiaccam. B
COCTaBE KIOPH Ha 3aIIUTY MPOEKTOB PEKOMEHIYETCA BKJIIOYAThb OT 5 YJIEHOB >KIOPH, OLIEHKY
MPOU3BOJUTH IO KPUTEPHUSAM, UTOT MOJBOAUTH IO CPEAHEMY OaLTy OLICHKU KaXKJI0TO KIOPH.

® 1o npogunio « Mupopmayuonnas 6e3onacHocmvy.

B 2023/24 y4yeOHOM TrOIy BBIIOJHCHHE TBOPYECKOrO IMpOEKTa MO  MPOdHiIio

«udopmarrionHas 6e30MacHOCTb He nPedyCMONPEHO.

3. HeoOxoquMoe MaTepuaJbLHO-TeXHHYECKOe o0ecreyeHne /Jisi  BbINOJHEHUS
OJIMMIIMATHBIX 3aJaHUI IIKOJBHOIO0 3TANAa OJJUMIIHA/bI

Jlns  TmpoBeleHHs BCEX MEPONPHUSATHI OJMMMIMAALI  HEOOXOJMMa COOTBETCTBYIOIIAS
MaTepuaibHas 0a3a, KOTopas BKJIIOUaeT B cels SIEeMEHTHl [UIsi TPOBEACHHS JABYX TYpOB:
TEOPETUYECKOTO U MPAKTUYECKOTO.

Teopernueckunit Typ. KaxxgoMmy ydacTHHKY, NpU HEOOXOAUMOCTH, IOJDKHBI OBITh
MPEIOCTaBIEHBl MPEAYCMOTPEHHBIE ISl BBIMOJTHEHUS 3aJaHUil 00OpYyIOBaHHE, U3MEPUTEIbHBIE
npuOOpbl M 4YepTEXHBIC MPHUHAJICKHOCTH. JKenareapbHO 00€CleYnTh YYaCTHUKOB pPydKaMu C
YEpHWIAMH YCTAaHOBJICHHOTO OpraHM3aTopoM IiBeTa. llepedeHh HEOOXOIMMOTO MaTepHUalbHO-
TEXHUYECKOTO OOECTIECUECHHS ISl TIPOBEICHUSI TEOPETHUYECKOTO Typa OJUMITHALI TIPEACTABICH B
Tabnuue 5.

TeopeTHyeCckril Typ IIKOJBHOIO 3Tana OJIMMIIAAJIBI IO TEXHOJIOTMU IIPU IPOBEACHUHU B
JTUCTAHIIMOHHON (popMe MOJDKEH JaTh BO3MOXKHOCTh KaXJIOMY YYaCTHUKY TMOJYYUTH OTIIEITHLHOE

pabouee MeCTO 3a KOMIIBIOTEPOM Ha CTPOTO OTBEJIEHHOE BPEMsI C PABHBIMU YCJIOBUSIMHU.
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Tabmuma 5. — IlepedyeHp HEOOXOAMMOTO MaTEPUATBHO-TEXHUYECKOTO OOECIeUeHUs s

MMPOBCACHUA TCOPECTUUCCKOI'O Typa OJIMMITUA/Ibl

Ne i/t HaumenoBanue Koun-Bo, en. usmepenus
1. Pyuka depHas reneBas Wid IapUKOBas I wt. Ha 1 yyacTHUKa
2. Kapangam npoctoii rpaduTOBbIIH 2 wT. Ha | yyacTHUKa
3 Hab6op nuneek 1 mT. HA 1 y9acTHHKA
4 Kanbkynstop I wt. Ha 1 yyacTHUKa
5 Jlactux 1 mT. Ha 1 yuacTHUKa

IMpakTuyecknii tTyp. g mnpoBenenus npakrudyeckoro Ttypa HIIMK pexkomenayer

peyCMOTPETh 000pYyI0BaHuE, MIpeACTaBIeHHOE B Tabmuie 6.

Tabmuma 6. — I[lepedyeHb HEOOXOAMMOIO MaTEpPHAIBHO-TEXHUUYECKOIO OOeCredeHus AJis

MMPOBEACHUS IMTPAKTUYCCKOI'O Typa OJIMMITHUA/Ibl

No
i Ha3Banue marepuanoB u 060py0BaHUs Komunyectso
IIpakTnyeckas padora o py4Hoi o0padoTKe MIBeHHOI0 U31eJIHA UJIH y3Ja
1 | HaGop 1BETHBIX HWTOK, BKJIOYas HHUTKA B TOH TKaHU H 1
KOHTPACTHBIE
2 Hoxuunie: 1
3 | Urnel pyunsie 35
4 | Hanépcrox 1
5 | [lopTHOBCKMIA MeT 1
6 | CanTUMeETpOBAs JICHTA 1
7 | llIBeiinble OynaBKH 1 Habop
8 UronpHuna 1
9 | [Tanku-KOHBEPTH! Ha KHOMKE UM ¢ OET'YHKOM Ha MOJIHUU CO BCEM 1
HE0OXO0IMMBIM JUIsl TPAKTUUYECKON padOThI
10 | Jeramm Kpos sl KaXI0TO yI4aCTHHKA B cootBeTcTBUM C
pa3paboTaHHBIMU
3aJJaHUSIMU
11 | EmxocTh Uit cOopa OTXO0/I0B | Ha IByX Y4aCTHUKOB
12 | Mecto 715 BIaXKHO-TEIUIOBOM 00paOOTKU: TIaiuiIbHAas T0CKa, 1 Ha 5 y4yacTHUKOB
YTIOT, IPOYTIOKWIBHUK (ITapOTeHepaTop, OTIapuBaTeNb)
IIpakTuyeckas padora no MexaHn4eckoi 00padoTKe MIBEHHOI0 U3eJUs WM Y312
13 | berToBas WM MPOMBIIUICHHAS IIBEHHAS AIEKTPHUYECKas MalIHA 1
14 | HaGop 1BeTHBIX HUTOK, BKJIIOYAsi HUTKU B TOH TKaHU U 1
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KOHTPACTHBIE
15 | Hoxuuue: 1
16 | Urnsl pyunsie 35
17 | Hanépcrok 1
18 | [lopTHOBCKHMIA MeT 1
19 | CantumerpoBas JieHTa 1
20 | llIBeiinbie OynaBKH 1 nHabop
21 | Uronsauna 1
22 | Ilanku-KOHBEPTHI Ha KHOIKE UM ¢ OETYHKOM Ha MOJIHUU CO BCEM 1
HEOOXOAUMBIM JJIs1 TPAKTUYECKOH paboThI
23 | leranu Kpost AT KOKIOTO y4aCTHUKA B cootBercTBUU C
pa3paboTaHHBIMU
3aJJaHUSIMU
24 | EMkocTh 115 cOopa OTXO/0B 1 Ha ABYX YYaCTHHUKOB
25 | MecTo a7 BIaXHO-TEIUIOBOM 00paOOTKH: TIaAniIbHAS JOCKA, 1 Ha 5 yyacTHUKOB
YTIOT, IPOYTIOKUIIBHUK (TTApOreHepaTop, OTIAPUBATEID)
IIpakTHyeckasi padoTa o 00padoTKe HMIBEIHOT0 U3/1eTUA WM y3J1a
HA MIBEHO-BHIIIMBAJIbHOM 000PY10BAHUHT
26 | beiToBas 1mIBEiHO-BHIIMBANIbHAS DJIEKTPUYECKas MAIlIMHA C 1
BO3MOKHOCTBIO IPOrpaMMUpoBanus B Komruiekte ¢ [10 u
koMmmbrorepoM (UITY, BeIMBaNbHBINA KOMILIEKC)
27 | HaGop IBETHBIX HUTOK, BKJIFOYAst HUTKH B TOH TKaHH U 1
KOHTPACTHBIE
28 | Hoxxuunpsl 1
29 | Urnel py4ynbie 35
30 | Hanépcrok 1
31 | [lopTHOBCKMIA Men 1
32 | CanTuMeTpoOBas JE€HTA 1
33 | llIBeiinbie OynaBKH 1 Habop
34 | UronpHuIa 1
35 | [Tanku-KOHBEPTHI HA KHOMKE UM ¢ OErYHKOM Ha MOJIHUHU CO BCEM 1
HE0OXO0IMMBIM JUIsl TPAKTUYECKON padOThI
36 | Jeranu Kpost U KaXXI0TO YIaCTHHKA B cooTBercTBHU C
pa3pabOTaHHBIMU
3aJJaHUSIMU
37 | EmxocTthb 1t cOopa 0TX0/10B 1 Ha IByX Y4aCTHUKOB
38 | MecTo a7 BIaXXHO-TEIUIOBOM 00pabOTKU: TMaAniIbHAs JOCKa, 1 Ha 5 y4acTHUKOB
YTIOT, IPOYTIOKWIIBHUK (TIApOTEHEePaTop, OTHAPHUBATEIh)
IpakTuyeckasi pa6oTa 1Mo MOJEJIMPOBAHUIO IIBEHHBIX H3/1eJINH
39 | Macmra0OHast TuHEiKa 1
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40 | Jlactux 1
41 | liBernas Oymara (oducHas) 2 nucra
42 | HoxHuLb! 1
43 | Kneii-xkapasnaan 1
IIpakTHyeckas padoTa Mo MoAeTUPOBAHMIO IIBEHHBIX U3/1eUI
C HCMOJIb30BaHHeM rpaduyecKuX peJaKTOpPOB
44 | TIK ¢ rpaduueckum pegakropom (CAIIP Jleko, RedCafe, 3D Max, 1
AutoCAD u 1.1.)
IIpakTHyeckas padora no py4yHoii 00padoTKe ApeBeCHHBI
45 | CronsipHblil BepcTak 1
46 | Cryn/TabypeT/BbIIBUKHOE CUICHBE 1
47 | 3amuTHBIE OYKH 1
48 | CronsipHas MenKo3y0asi HO’KOBKa 1
49 | Py4Hoii 1063uK ¢ HA0OPOM MHIIOK, C KIIFOUOM 1
50 | IMoxcraBka a1 BRIMMJIMBAHUS JJOO3UKOM (CTOJIHK IS JIOO3HKA) 1
51 | JlepeBsiHHAs KUSIHKA 1
52 | lllnudoBanbHas HaxaauHasg Oymara cpeaHei 3epHUCTOCTH Ha 1
TKaHEBOW OCHOBE
53 | KoMIuiekT HanmuiIbHUKOB 1 Habop
54 | Habopom Handuiei 1 Habop
55 | Cnecapnas nunetika 300 Mmm 1
56 | CTOonsIpHBIN YrOJIbHUK 1
57 | Peiticmyc 1
58 | Manka 1
59 | Crpybuuna 2
60 | Kapanmam 1
61 | Hupkynb 1
62 | umno 1
63 | IlleTka-cMeTKa 1
64 | HaGop cTaMecok | JI0JIOT 1 mabop
65 | HacTonbHbII cBEpIMIBbHBIN CTAaHOK 1 Ha 10 yuacTHUKOB
66 | HaGop cBepi ot @ 5 MM 10 @ 8 MM 1 Habop K CTaHKY
67 | HabGop cBepn @opcTHepa 1 Habop K CTaHKY

JlomoHUTEIbHOE 000PYIOBAHHUE, TIO COTTIACOBAHUIO C
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/1
OpraHu3aTopamu:
68 | PyuHoii anekTpuuIMmpoBaHHBINA JT003MK 1 Ha 5 y4acCTHUKOB
69 | HaGop muiok ajist py9HOTO 3EKTPUPUITUPOBAHHOTO JT0O3HKA 1 Habop K 21. TOO3UKY
70 | HacTonbHBIHN 21€KTpHUUECKUi I003UK MAasSTHUKOBOT'O TUIIA 1 Ha 10 yyacTHUKOB
71 | HaGop mumok ajisi HACTOJIBHOTO AJIEKTPUIECKOT0 JT0031Ka 1 Habop K 1003HKY
MasiTHUKOBOT'O THIIA
72 | HacTonbHBIN BEPTHKAIBHO-ILTU(OBAIBHBIN CTAHOK (JIOMyCKaeTCs 1 Ha 10 ygyacTHUKOB
KOMOMHHPOBAHHOTO THUIIA C ICHTOYHBIM)
IIpakTnyeckasi padbora no py4yHoi o0padoTke MeraJiia
73 | Crnecapublii (KOMOMHUPOBAHHBIN) BEPCTAK C SKPAHOM 1
74 | cryn/TabypeT/BbIABHKHOE CHJICHBE 1
75 | 3auTHBIE OYKU 1
76 | Ilnura myist mpaBKu 1
77 | Jluneiika cinecapnas 300 Mmm 1
78 | YronpHUK clecapHBbIii 2
79 | Yepruika 1
80 | Kepuep 1
81 | Lupkynb 1
82 | MonoTOK ciecapHbIi 1
83 | 3ybuno 1
84 | CnecapHasi HO’KOBKa, C 3alIaCHBIMU HOXKOBOYHBIMHU TTOJIOTHAMU 1
85 | lnudoBanbHas MKypKa CpeIHEN 3epHIUCTOCTH Ha TKaHEBOM 1
OCHOBE
86 | HamuibHUKH 1 Habop
87 | Habop Handwueit 1 Habop
88 | [lepeBsiHHBIC 1 METAJUTMYECKUE TYOKH 1 Habop
89 | Illerka-cMmeTKa 1
90 | UlTaHreHIUpKYIH 1
91 | HacTonbHBIN CBEPIUIBHBINA CTAHOK 1 Ha 10 yyacTHHKOB
92 | HabGop cBep: 10 MEeTauTy 1 Habop K CTaHKY
93 | PyuHble TUCKH TS 320KUMa 3aTOTOBKH 1 kK cTaHky
IIpakTHyeckas padora Mo MexaHN4eCKo 00padoTKe ApeBeCHHbI
94 | ToxkapHBIi CTAaHOK IO iepeBY (yueOHas uin yuyeOHo- 1
MIPOM3BOJICTBEHHAs MOJienb, Hanpumep CT/(120 u T.1.)
95 | CromsipHBI BEpCTaK ¢ OCHACTKON 1
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96 | 3amuTHBIC OYKH 1

97 | llleTka-cMeTKa 1

98 | HabGop cramecok ajisi TOKapHO# pabOThI 1O JIEPEBY 1 Habop

99 | IInanmerka i yepueHus, 3 nucra oymaru A4 1

100| IIpocroii kapanmarn 1

101| Jlunetika 1

102| Hupkynb 1

103| Tpaucnoptup 1

104 | Jlactuk 1

105| Jluneiika cinecapras 300 MM 1

106| o 1

107 | CronsipHast MenK0O3y0Oasi HO)KOBKa 1

108| MonoTok 1

109| UlnudopanpHas MIKypKa CpeaHEH 3epHUCTOCTA HA TKAHEBOM 1
OCHOBE

110| JIpadeBbic HAMUILHUKA 1 nabop

IIpakTuyeckasi padoTa mo MexaHu4eCcKoi 00padoTKe MeTaJLIa

111| TokapHO-BUHTOpE3HBIN CTaHOK (y4eOHas uiu yueOHO- 1
MIPOM3BOJICTBEHHAs MOJIeNb, Hanpumep TB6, TB7 u t1.)

112| CnecapHblii (KOMOMHHPOBAHHBIN) BEPCTAK C IKPAHOM 1

113| 3amuTHBIE OUKH 1

114| Illerka-cmeTKa 1

115| [InudoBanbHas MKypKa CpeIHEeH 3epHIUCTOCTH Ha TKaHEBOU 1
OCHOBE

116| PocroBas mojacraBka 1

117| Tabnuua quaMeTpoB CTEPKHEH 10 Hape3aHUEe METPUUECKON 1
HapyKHOU pe3bObl ¢ JOMyCKaMHU

118| KomruieKT pe31oB, COCTOSIIINX U3 MPOXOTHOTO, OTPE3HOTO U 1 Habop
M0JIPE3HOTO

119| HaGop 11eHTpOBOYHBIX CBEP U OOBIYHBIX CBEPI 1 Habop

120| Tlarpon mmst 3axHeit 0a0Ku WM IEPEXOAHbBIC BTYIKU 1

121| Pa3MeTOYHBII HHCTPYMEHT, IITAHT CHIIUPKYIIb, JINHEHKN 1 Habop

122| TopueBble KI0OUH 1 Habop

123| Kprodox ajsi CHATHUS CTPYKKH 1

IIpakTHyeckasi paéoTa 1Mo JIeKTPOTEXHUKE
124 | JlaGopaTopHbIi 6JIOK TUTaHUSI TOCTOSHHOTO TOKA C PEryIUPOBKOMN 1
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BBIXOJIHOTO HaNpsHKeHUs B Arana3one He mexee 0-12 B

125

MynbTumeTp (aBOMETP) 17151 U3MEPEHUS CHIIBI TOKA, HAPSKEHUS
Y COIPOTUBIICHUS

126

Kanskynsarop

127

Bbokope3ss! Masble

128

[TuHUET psAMON CTAIIBHON

R R e

129

MakeTtHas 1tata 6ecrraeunoro montaxka («breadboardy)

130

COGI[I/IHI/ITGJIBHBIC npoBoOaa IJisd MaKEeTHOM MJIaThI

1 Habop

131

Jluneiika Metamnyeckas yeptexknas JiuHoi 300 MM

132

[upKynb 4epTeKHbIN

133

JIuct opucHoi Oymaru popmarta A4

134

JIuct ueprexHoi Oymaru ¢ yueOHbIM ILITAMIIOM OCHOBHOM
HA/IMMCH YepTeKa BEPTUKATBHOTO opmara A4

N N -

135

ABTOpyuKa

136

Kapanpgam cpeaneit TBepioctu

137

Kapanpgam msarkui

138

Ceroauo[ KpacHbIil 5 MM

139

CBeTOoaMO 3e€HbIH 5 MM

140

Konnencarop snexkrpomuruueckuii 2200 Mx® 25 B

141

IN4007, lnox BBIIPSAMUTENbHBIN

142

Pesucrop 100 Om

143

Pesucrtop 150 Om

144

Pesucrtop 240 Om

145

Pesucrop 510 Om

146

Pesuctop 1 kxOm

147

Pesucrop 10 kOm

148

Knomnka TakToBas

Al W W W W W W o | O O N NP

HpaKTl/I‘{eCKaﬂ paﬁoTa mo OﬁpﬂﬁOTKe MaTepHuajloB Ha na3epH0-rpaBupOBaan0ﬁ MalIMHe

149

JIazepHO-TpaBHpOBaibHAs MaIIMHA (IUIAHLIETHBIN IPaBlop) C
BBIXOJIHOM MOIIHOCTHIO HE MeHee 60 BT, ¢ pabounm monem He
MeHee A3 u paspemenueM He meHee 1000DPI

1

150

1K ¢ rpadpuyeckum penakropom (Corel DRAW, KOMIIAC 3D)

151

3alUTHRIE OUYKU

152

IéTka-cMETka

153

HInudoBanbHas MKypKa cpeHel 3epHUCTOCTH Ha TKaHEBOI
OCHOBE

I
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IIpakTnueckas padora nmo po60TOTEXHUKE
154| O6opynoBanue Ha 6a3e MJIATHI C OTPBITHIM KOJAOM H 1 nHabop

apXMTEKTYPOii (MakcUMaIbHasi KOMIUICKTAIINSA)
Marepuaibl:

— [mmata Uil TOPOTOTUINHMPOBAHUS C  OTKPBITBIM  KOJOM
Arduino UNO wunu aHanor;

— MakeTHas Tutlata He MeHee 170 Touek  (muiara
MIPOTOTUIIHMPOBAHHS);

— perynupyemblii cTabuim3atop MUTaHUS (Ha OCHOBE YHWIa
GS2678 wnu anaior);

— JapaiiBep aBuraresneit (Ha ocHose uuna L298D unu ananor);

— mmaccu s pobora B coope (DFRobot 2WD miniQ wmmn
AmperkaminiQ, wim aHasor), BKIFOYaroIIee:

— miatdopma auamMeTpoM He MeHee 122 MM u He Oosee 160
MM C OTBEPCTHUSIMH /ISl KPETIJICHHUS] KOMIIOHEHTOB;

— JBa KOJUIEKTOpHBIX JBurarens c peaykropamu 100:1 u
MIPUIAsTHHBIMU TPOBOJIaMU;

— JBa KOMIUIEKTa KpPEIUICHUH Al JBUTATENel C Kpemeskom
M2;

— nBakojieca 42x19 mm;

—  JIBE LIAPOBBIE OIIOPHI;

— nBa wuH}pakpacHeix pambHOMepa (1080 cm) Sharp
GP2Y 0A21 niu anajior;

—  JIBa MACCUBHBIX KPEIUIEHUS ISl TaTbHOMEPOB;

— JBa QHAJIOTOBBIX JaTyWKa OTPaXEHUS Ha OCHOBE
(OTOTPaH3UCTOPHOMN ONTONaphI (JaTUUK JTUHUH);

— CcepBOABUIaTelb C  MEXaHMYECKMM  3aXBaTOM  WJIHU
KOHCTPYKTUBHBIE 3JIEMEHTHI JJIs1 KPEIUIEHNs] TAaCCUBHOTO 3aXBaTa;

—  CKOOBI ¥ KPOHIITEHHBI JUTsI KPETITICHUS TaTYHKOB;

—  BHHTHI M3;

— raiiku M3;

—  CaMOKOHTpsIuecs raiiku M3;

—  IIaiobI 3 MM;

—  CTOWKM JUIsl IJIaT IIECTUTPAHHBIE;

—  TIpYXUHHbIE MANH0bI 3 MM;

—  COEIUHUTEIIbHBIE IPOBOJIA;

— KabeNbHbIE CTSHKKH (TUTACTUKOBBIE XOMYTHI) 2,5x150 mMMm;

— 3 akkymynsTopHbie OaTapeu tumopasmepa «KpoHa» c
3apsiIHBIM YCTPOHCTBOM (BO3MOKHO MCIIOJIb30BaHKUE OJTHOPA30BbhIX
Oarapeil émkocTbio He MeHee S00MAU); nonmyckaercs 3aMeHa Ha 4
aKKyMyJIATOpHBIX OaTapeu 3.7B tunopasmepa «18650»;

— kabemp ¢ pazsémom mia AKBb tuma «Kpowa» wunm
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Oarapeiinbplii 010Kk Moz 2 akkymysstopa 18650, coenqmHEHHBIX
MOCIIEZI0BATEIBHO, ¢ pa3beéMOM NI ToJKItoueHuss Kk Arduino, B
cllyyae HCIIONIb30BaHUS Ha 4 akKyMynsTOpHbIX Oartapen 3.7 B
tunopazMepa «18650» ykazaTb KOHTEMHEPHI C pa3zbEMaMH s
HUX;

—  BBIKJIIOYATEIb;

— kabenb USB.
WHCTpyMEHTBI, METOJUYECKUE TIOCOOHS U TIpoUee:

—  MepCOHAIBHBIN KOMITBIOTEP Win HOYTOYK C
MIPeIyCTaHOBJICHHBIM MporpaMMHbIM obecriederremM Arduino IDE
U1 IPOTPaMMUPOBaHUs poO0Ta;

- 2 KpPECTOBBIE OTBEPTKH, MOJIXOASIINE 0]
IIPEAOCTABIICHHBIN KPENEXK;

—  IUIOCKas OTBEPTKA, MOJIXOAIIAS MO KIIEMMbI MOAYJICH;

— OTBEPTKA C TOPIEBBIM KJIIOYOM, MOIXOSIIIAM O[T
IIPEAOCTABIICHHBIN KPENEXK;

—  MAaJIeHbKHE IIOCKOTYOIbI MM YTKOHOCHI,

—  OOKOpe3HI;

— 1udpoBoil MyTETUMETD;

— pacrieyaTaHHas TeXHUYecKas JOKYMEHTallus Ha IUIaThl
paciupeHus U JaTYUKH;

— 3apsAHOEe YCTPOMCTBO Al akKymyjsiTopoB Tuma «Kpona»
(BO3MOHO, OJTHO Ha HECKOJILKO pabovmX MeCT U3 pacdyéra, YTOOBI
BCE YYAaCTHMKH MOTJIM 3apshKaTh IO OJHOMY aKKyMYJISITOPY
OJTHOBPEMEHHO) WJIM 3apsIHOE YCTPOHCTBO ISl aKKyMYJISITOPOB
tuma 18650

155

Kabens USB mua 3arpy3ku nmporpammbl Ha poborta (uinu WiFi-
ajanTep /7 OECPOBOAHOM 3arpy3KH)

156

IIK ¢ MporpaMMHbBIM oOecrieyeHHEM B  COOTBETCTBHUH C
HCIIOJIb3YCMBIMH KOHCTPYKTOpAMHU HUJIN CUMYJIATOpAMHU

157

Jluct Gymaru Juisi BBIOJHEHUS TEXHUYECKOrO pPHUCYHKa ((popmar
A4) n xapannam

158

[Tnomanka 11s TectupoBanus poOoTa (IIOJTUTOH)

1 Ha 10 yyacTHHKOB

IIpakTnyeckas padora no 3D-Moae TMPOBAHMIO U NTEYaTH

159

3D npunrep ¢ FDM neuarsio

1

160

@®unament (PLA ¢unament, PETGdunament, Polymerpunament
U T.J.)

1 karymxka (0,5 xr)

161

I[IK ¢ nammunem 3D penmakropa (KOMITAC 3D), mporpammoii
cnaiicuara (Cura, Polygon, Slic3r), cpeactBa npocMmoTpa
rpaduueckux ainos u popmara PDF

162

CpenctBo ans yucTKH U o0cayxuBanus 3D npuHTepa

1 mabop
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163| Habop uHCTpyMeHTa JUIsl YAAJICHHUS BCIIOMOTATEIbHBIX TOJ/IEPIKEK 1 nHabop
(kaHUIENIAPCKUN HOXK, O0KOpe3bl, HAbOp HaApUIIeH)
164| JIucter 6ymaru ¢popmara A4 — MpeaIOYTUTEIBHO YePTEKHON 1 nabop
165| Jluneiika (pexomenmyercs 30 cM), YroJbHHKH 4YepTEXHBIC (45°, 1 mabop
30°, 60°)
166| Lupkymnb 4epTEKHBINA 1
167| Kapannamu npoctbie (TM 1 MOBBIIIEHHONW MATKOCTH) 1
168| Jlactuk 1
IIpakTHyeckas padoTa Mo NPOMbINLIEHHOMY JAM3aiiHy
169| IIK c rpaduueckum penakropom KOMITAC 3D 1

4. Heo0xogumoe MaTepHaJIbHO-TeXHMYeCKOe o0ecreyeHue [Jisi  BbINOJHEHHUS
OJTMMIIHAAHBIX 32JaHUH MYHHIHMIIAJIBHOI0 3TANAa OJJMMITHA/bI

Jlis TpoBeleHHS BCEX MEPONPUATHH OJIMMIIMAABI Heo0XOoAuMa COOTBETCTBYOLIAS
MmaTepuaibHas 0a3a, KOTopass BKJIIOYaeT B ce0sl DJIEMEHThl sl IpPOBEIEHUS TpeX TYpOB:
TEOPETHUYECKOT0, IPAKTUYECKOr0 U NMPE3EHTALMU TBOPUYECKOIO IIPOEKTA.

Teopernuecknii Typ. Kaxmomy y4yacTHUKY, TpH HEOOXOIUMOCTH, JOJDKHBI OBITh
IPEJOCTaBIIEHbl MPEIYCMOTPEHHbIE Ul BBIIOJIHEHUS 3aJaHUi 000pydOBaHUE, M3MEpPUTEIbHbIE
npubopsl M 4YepTEXHBbIE NpUHAAIEKHOCTH. JKenaTelbHO 00€CHeUnTh YYaCTHUKOB PYYKaMH C
YEPHWIAMH OJJHOTO, YCTAHOBJIEHHOTO OPraHU3aTOPOM IIBETA.

IIpakTuyeckuii Typ. [ mpoBeAeHUS NPAKTUYECKOIO Typa, LIEHTpaibHas IPEAMETHO-

METOANYECcKass KOMUCCHsI PEKOMEHIYeT peaycMoTpeTh obopynoBanue (Tadmumna 7).

Tabmuma 7. — IlepedyeHp HEOOXOAMMOTO MaTEPUATHHO-TEXHUYECKOTO OOECIeUEHUs st

MMPOBEACHUS IMTPAKTUYCCKOI'O Typa OJIMMITUA/Ibl

;\i Ha3zBanue maTepuasioB 1 000py/J0BaHUS KomnuectBo

IIpakTHyeckas padora no MexaHn4eckoi 00padoTKe MBEHHOI0 U3eJUs WM Y312

1 | berToBas WM MPOMBIIUICHHAS IIBEHHAS SJIEKTPUYECKAsi MaIIHA 1

2 | Habop nBeTHBIX HUTOK, BKIIIOYAsi HUITKH B TOH TKAHW U KOHTPACTHBIC 1

3 | Hoxaumst 1

4 | Urnsl pyyHble 35

5 | Hanépcroxk 1

6 | [TopTHOBCKUI Mel 1

7 | CanTUMeTpOBas JICHTA 1

8 | LlIBeiinbie OynaBkH 1 Habop
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o Haspanne MaTepuanoB u 000pya0BaHUS Konuaectso
9 | UronpHuIa 1
10| ITanku-KOHBEPTHI HAa KHOIKE HJIM C OETYHKOM Ha MOJHHH CO BCEM 1
HEOOXOUMBIM I TPAKTUYECKON pabOThI
11| leranu kpost AJsl KaXA0ro y4aCTHHKA B cootBercTBUU C
pa3zpaboTaHHBIMU
3aIaHUSIMU
12| EmkocTb mist cbopa 0TX0/10B 1 Ha nBYX
Y4aCTHUKOB
13| Mecto mJig BIIaXHO-TEIUIOBOI 00pabOTKHU: riaauibHas AOCKa, YTIOT, | | Ha 5 y4acTHHKOB
MPOYTIOKUIBHUK (ITapOreHepaTop, OTIapuBaTeb)
IIpakTuyeckas padora mo 006padoTKe MIBEHHOr0 U31eIHUsA U y3J1a
HA IIBEeHHO-BHIIIUBAILHOM 000pPY/10BAHUH
14| belToBass  IIBEHHO-BBIIIMBAJIBHAS ~ JJEKTpUYECKas  MalluHa  C 1
BO3MOXXHOCTBIO MIPOrpaMMHUpOBaHus B Komiuiekte ¢ [IO w
koMmmbroTepoM (UITY, BRIITUBAIBLHBIN KOMILICKC)
15| HaGop 1BeTHBIX HUTOK, BKJIFOUAsi HUTKU B TOH TKaHU U KOHTPACTHbBIE 1
16| HosxxHuULBI 1
17| Urnet py4sble 3-5
18| Hanépcrok 1
19| [TopTHOBCKUI MeT 1
20| CanTtuMeTpoBas JeHTa 1
21| llIBelinble OynaBKH 1 Habop
22| Uronpuuna 1
23| ITanku-KOHBEPTHl Ha KHOMKE WM ¢ OETYHKOM Ha MOJIHUM CO BCEM 1
HEOOXOUMBIM IS TPAKTUIECKON pabOThI
24| Jletanu Kposi AJisi K&KAO0TO yYaCTHHKA B cooTtBercTBUU C
pa3paboTaHHBIMU
3a/laHUsIMU
25| EmkocTs 1151 c60pa 0TX010B 1 Ha ABYX
YYaCTHUKOB
26| Mecto Jutsi BIaKHO-TEIJIOBOM 0OpaOOTKH: TIaJWiIbHAs JOCKa, yTIOT, | | Ha 5 yYaCTHHKOB
MPOYTIOKUIBHUK (TTapOTeHepaTop, OTIIApUBATEIND )
IIpakTnyeckas padoTa Mo MOACTHPOBAHUIO IBEHHBIX U31CJTHI
27| MacutabHast TuHelika 1
28| Jlactuk 1
29| Ilpernas Oymara (oducHas) 2 nucta
30| Hoxxuaurst 1
31| Kneit-kapanganr 1
IIpakTuyeckas padoTa Mo MoJeJTUPOBAHNIO IIBEHHBIX U3/1eJIUil
C MCIIOJIb30BAHUEM I'PadUUECKUX PeTAKTOPOB
32| TIK ¢ rpadpuueckum pemaktopom (CAIIP Jleko, RedCafe, 3D Max, 1

AutoCAD u 1.71.)
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o Ha3zBanue matepuasioB u 000py10BaHus KomuuectBo
IIpakTuyeckas padora no py4Hoii 00padoTKe JpeBeCHHbI

33| CrossipHBIil BEpCcTaK 1

34| cryn/TabypeT/BbIIBHKHOE CHICHBE 1

35| 3amuTHBIC OYKH 1

36| CromnsipHast MeNIK03y0ast HO’KOBKa 1

37| Py4noii 10631k ¢ HAGOPOM IHJIOK, C KIFOUOM 1

38| [ToacraBka y1st BRIMUIMBAHUS JTOO3UKOM (CTOJIMK JIJIsl JTOO3HKA) 1

39| [epeBsiHHAS KUSHKA 1

40| llinpoBanpHas HaxgauyHas Oymara cpeaHedl 3epHHUCTOCTH Ha 1
TKaHEBON OCHOBE

41| KOMIUJIEKT HAMMILHUKOB 1 Habop

42| Habopom Handwiei 1 Habop

43| CnecapHnas nuneiika 300 MM 1

44 | CTonsipHBINA yroabHUK 1

45| Peiicmyc 1

46| Manxka 1

47| CtpyOuuna 2

48| Kapanpgamr 1

49| Hupkynb 1

50| Iumno 1

51| [lerka-cMeTKa 1

52| Habop cramecok u J10710T 1 Habop

53| HacTonbHbIN CBEpIUIBHBINA CTAHOK 1 Ha 10 yuacTHMKOB

54| Habop cBepi ot @ 5 mm 10 O 8 MM 1 Habop K CTaHKY

55| Habop cBepn @opcTHepa 1 Habop K CTaHKy
JlonomHUTEIHHOE o0opynoBaHue, o COTJIACOBAHUIO c
OpraHu3aTOpaMH:

56 | PyuHoil anekTpuduupoBaHHbIi J1003UK 1 Ha 5 ydyacTHUKOB

57| Habop nuiok it pydHOTO 3JIeKTPU(PUIIMPOBAHHOTO JIOO3HKa 1 Habop K 7.

71003UKy

58| HacTonbHbIH 27eKTpUYeCcKUi JIOO3UK MasiTHUKOBOTO THTIA 1 Ha 10 yyacTHUKOB

59| HaGop mmnok [uisi  HAcTOJNBHOTO  DJEKTpUYecKkoro Jiod3mka | 1 HaboOp K JI0O3HKY
MasiTHUKOBOT'O TUIIA

60| HactonpHbIll BepTUKaIbHO-IUIM(OBAIBHBIA CTaHOK (momyckaetcst | 1 Ha 10 ydacTHUKOB
KOMOMHHUPOBAHHOTO TUIIA C JIGHTOYHBIM)

IIpakTuyeckas padora no py4Hoii o0padoTrke MmeraJia

61| Cnecapublii (KOMOWHUPOBAHHBIH) BEPCTAK C SKPAHOM 1

62| cTyn/Ta0ypeT/BBIIBIKHOE CHJICHBE 1

63| 3amuTHBIE OYKU 1

64| IlnuTa nis mpaBKU 1

65| Jluneiika ciecapras 300 Mmm 1

66| YToJIbHUK cllecapHBIN 2
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o Ha3zBanue matepuasioB u 000py10BaHus KomuuectBo
67| Yeptuika 1
68| Kepnep 1
69| upkyib 1
70| MoJOTOK ciecapHbIii 1
71| 3ybumno 1
72| CnecapHasi HO’)KOBKA, C 3alIaCHBIMU HO)KOBOYHBIMHU MTOJIOTHAMH 1
73| llimdoBanpHas MKypKa CpeHEH 36pHUCTOCTH Ha TKAHEBOW OCHOBE 1
74| HanmunbHUKU 1 Habop
75| Habop nanduneit 1 naGop
76| JlepeBsHHBIC H METAIUTMYECKUE T'YOKH 1 Habop
77| lllerka-cmeTKa 1
78| ItaHreHIUPKYIIb 1
79| HacTonbHBIN CBEPIUIBHBINA CTAHOK 1 Ha 10 yuacTHMKOB
80| Habop cBepi 1o meramry 1 Habop K CTaHKY
81| Pyunble THCKH AJIs 3a)KMMa 3arOTOBKH 1 k cTaHKy
IIpakTHyeckas padora no MexaHu4ecKkoil 00padoTKe ApeBeCHHbI
82| TokapHublii craHoKk 1O  jAepeBy  (ydueOHas wiam  y4yeOHO- 1
MPOM3BOCTBEHHAsE Moelb, Harpumep CTI120 u 1.1.)
83| CronspHbIii BEpCTaK C OCHACTKOM 1
84 | 3amuTHBIC OYKH 1
85| IlleTka-cmeTka 1
86| Habop cramecok a7si TOKapHOM paboThI MO IEPEBY 1 Habop
87| Ilnanmerka ans yepuenus, 3 mucta Oymaru A4 1
88| IIpocroii kapanaaml 1
89| Jluneiika 1
90| Hupxynsb 1
91| TpancnopTup 1
92| Jlactuk 1
93| JIuneiika cnecapuas 300 mm 1
94| Illumno 1
95| CromnsipHasi MeIK03y0ast HOYKOBKA 1
96 | MosoTok 1
97| lllnudoBanbHast HIKypKa cpeiHel 3epHUCTOCTH Ha TKAHEBOM OCHOBE 1
98| /IpavyeBble HATMIBHUKA 1 Habop
IMpakTnyeckasi paboTa no MexaHu4eckoii 00padoTKe MeTaIa
99| TokapHO-BUHTOPE3HBII CTaHOK (yueOHnas WIH y4eOHO- 1
IPOM3BOJICTBEHHAsI MOJIeNb, HaripuMep TB6, TB7 u 11.)
10( Cnecapublif (kOMOMHUPOBAHHBIN) BEPCTaK C IKPAHOM 1
10] 3amuTHBIE OUKH 1
107 Ilerka-cMeTKa 1
10] IInudoBanpHas MIKypKa cpeIHei 3epHUCTOCTH Ha TKAHEBOW OCHOBE 1
104 PocroBas mojacraBka 1
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Ne
o Ha3zBanue matepuasioB u 000py10BaHus KomuuectBo
10§ Tabnuma auaMeTpOB CTEp)KHEH T1OA Hape3aHue METPHUUYECKOU 1
HapyKHOH pe3bObI C JOIMyCKaMu
10¢ KoMruiekT pes3loB, COCTOSIIMX M3 TPOXOJHOTO, OTPE3HOTO H 1 Habop
HOJPE3HOTO
10} Habop ueHTpOBOYHBIX CBEPI U OOBIYHBIX CBEPI 1 Habop
10§ ITarpon ans 3axHeit 0aOKH WM IEPEXOAHbIE BTYIKU 1
109 Pa3mMeTO4HBII HHCTPYMEHT, ITAHT€HIIUPKYIIb, INHEHKU 1 Habop
11( Topuesbie KIt0UN 1 Habop
117 Kpro4ox it CHITHS CTPYKKH 1
IIpakTHyeckas padoTa Mo JIeKTPOTeXHNKE
112 JlaGopaTopHbIii OJIOK MUTaHHUS MOCTOSHHOTO TOKa C PETYIMPOBKON 1
BBIXOJIHOTO HANpsiKeHUs B AuanazoHe He menee 0-12 B
113 MynbTumeTp (aBOMETp) AJIE U3MEPEHHS CHUIIBI TOKA, HANPSHKCHUS U 1
CONPOTHUBJICHUS
114 KanbkynsTop 1
11% Bokope3sl Majbie 1
11¢ [Munuer npsMoi CTaabHOM 1
117 Maketnas rutata 6ecriaegyHoro MmoHtaxa («breadboard») 1
11§ CoenuHuTenpHbIC MPOBOAA JIJII MAKETHOM IIJIATHI 1 Habop
119 Jluneiika MeTayuinaeckas yeprexxnas JiuHor 300 MM 1
12( Hupxynb 4epTeKHBINA 1
12] Jluct oducHoii 6ymaru ¢popmara A4 2
124 Jluct uepTexkHOM OyMaru ¢ y4eOHBIM IITAMIIOM OCHOBHOM HaJIIHCH 2
yepTexka BepTHKaJbHOrOo (hopmara A4
12§ ABTopyuka 1
124 Kapannamr cpeHel TBEpIOCTH 2
12% Kapannmamr MsSTKui 2
12¢ CBeroanon KpacHBId 5 MM 5
127 CBeronuno 3eJIeHbIN 5 MM 5
12{ Konaencarop snekrpoiaurudeckuit 2200 mxd 25 B 1
129 1N4007, lnox BEIIPSIMATETBHBIH 6
13( Pesucrop 100 Om 3
13} Pesucrop 150 Om 3
137 Pesucrop 240 Om 3
13 Pesuctop 510 Om 3
134 Pesucrop 1 kOm 3
134 Pesucrop 10 kOm 3
13¢ Kuormka TakToBas 4
IIpakTHyeckas padora no 00padoTKe MaTEPHATIOB HA JIA3ePHO-TPABHPOBAJIbHON MalllMHE
13] JlazepHo-rpaBuUpOBaJibHAs MallMHa (TUIAHILIETHBIA TpaBlop) C 1
BBIXOJTHOM MOITHOCTBIO HE MeHee 60 BT, ¢ pabounM mosieM HE MEHEe
A3 u pazpemennem He meHee 1000DPI
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o Ha3zBanue matepuasioB u 000py10BaHus KomuuectBo
13§ TIK ¢ rpaduueckum penakropom (Corel DRAW, KOMITIAC 3D u T. 1
A
134 3amurHbIe OUYKHA 1
14( IIléTka-cméTka 1
14] InudoBanbHas MKypKa CpeIHEH 3epHICTOCTH Ha TKAaHEBOW OCHOBE 1
IIpakTnueckas padora nmo po6oTOTEXHUKE
144 OdopynoBanume Ha 06a3e IJIaThl € OTPBLITBIM KOAOM H 1 Habop

apXHUTeKTYPpoii (MakcUMasbHasi KOMIICKTALINS)
Marepuaiisr:

— [jara JUis NPOTOTUIIUPOBAHUSA C OTKPBITHIM KoaoMm Arduino
UNO wnnu anajor;

— MakeTHas 1miata He Menee 170  Touek  (Tuiara
MPOTOTUIIUPOBAHHUS );

—  perynupyeMblii cTaOuiau3atop NHUTaHUS (Ha OCHOBE 4YHIIA
GS2678 unu ananor);

— npaiiBep aBurareneit (Ha ocHose yuna L298D unu ananor);

— mmaccu s pobora B cbope (DFRobot 2WD miniQ wnm
AmperkaminiQ, wiu aHayior), BKJIrOYaromiee:

— miatdopma quaMeTpoMm He MeHee 122 MM u He 6osee 160 Mm
C OTBEPCTHSIMH ISl KPETIJICHUS] KOMIIOHEHTOB;

— J1Ba KOJUIEKTOpHBIX JBurarenss c¢ penykropamu 100:1 u
MPUITASTHHBIMU POBOJIAMU;

—  JIBa KOMILJIEKTA KPETUICHUH 715 ABUraTesel ¢ Kpernexxom M2;

— nBa kojieca 42x19 mm;

—  JIBE LIApOBbIE ONOPHI;

— n1Ba uH@pakpacHbIx ganbHomepa (1080 cm) Sharp GP2Y0A21
WJIM aHaJIOoT;

—  /1Ba NMaCCUBHBIX KPEIUICHHUS Ui JAIbHOMEPOB;

— JIBa  AHAJOTOBBIX  JaT4MKa  OTPaXEHHs HAa  OCHOBE
(bOTOTPaH3UCTOPHOM ONTOMAPHI (AATYUK JTUHHH);

— CepBOABHIaTelb C  MEXaHMYECKHMM  3aXBaToM  WJIH
KOHCTPYKTUBHBIE 3JIEMEHTHI JIJIs1 KPEIJIEHUsI TAaCCUBHOTO 3aXBaTa;

—  CKOOBI M KpOHI_HTeI\/‘IHBI JJI1 KPCTUJICHHUA JaTYUKOB,

BUHTEI M3;

— raiiku M3;

—  CaMOKOHTpsiIuecs raiku M3;

— a0l 3 MM;

—  CTOWKH JUIS TUIAT MIECTUTPAHHBIE;

—  TpPYXHUHHBIE MANHOBI 3 MM;

—  COeIMHUTEIbHBIC IPOBO/IA;

— KabeNbHbIEe CTSHKKU (TUTACTUKOBBIE XOMYTHI) 2,5x 150 mMwm;

3 akkymynsaTopHble Oartapen Ttunopasmepa «Kpona» c
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i Ha3zBanue matepuasioB u 000py10BaHus Konmnuectso
3apsAHBIM YCTPOWCTBOM (BO3MOXHO HCIOJB30BaHUE OJHOPA30BBIX
Oatapeit €émkocThio He MeHee S00MAU); momyckaercs 3ameHa Ha 4
aKKyMYJISATOpHBIX Oatapeu 3.7B tunopasmepa «18650»;

— kabensb ¢ pazpséMmom st AKb tuna «Kponay» wnm 6aTapeiHbIN
010k o1 2 akkymyssitopa 18650, coeqMHEHHBIX MOCTIEA0BATEIBHO, C
pa3bpEMOM /171l MOAKIIoUeHus K Arduino, B cIy4ae UCIOIb30BaHUS Ha
4 akkymynaTopHbeix Oarapen 3.7B tumopasmepa «18650» ykazath
KOHTEHWHEpPHI C pa3bEMaMHU IS HUX;

—  BBIKJIIOYATEJb;

— kabenp USB.

HHCTpyMEHTBI, METOAMYECKHE ITOCOOUS U Ipoyee:

—  TepCOHAJBHBIH KOMIIBIOTEP Win HOYTOYK c
IPeyCTaHOBJICHHBIM MporpaMMHbIM obecrieuenneM Arduino IDE s
IpOTPaMMHUPOBaHUS poOOTa;

— 2 KpecTOBbIE OTBEPTKH, MOAXOMAAIIUE IO MPEAOCTABICHHBIH
KpEneéx;

—  IUIOCKasi OTBEPTKA, MOJIXOSIIAS MO KIIEMMbI MOYJIEH;

— OTBEPTKA C TOPLEBBIM  KIIOUOM, MOIXOMSAIIUM IO
MPEIOCTaBICHHBINA KPEMEK;

—  MaJIeHbKHE IJIOCKOTYOIIbl MJIH YTKOHOCHI,

— OOKOpe3HI;

— 1 poBOi MyITbTUMETD;

— pacreyaTtaHHas TEXHUYECKas JIOKYMEHTAalMs Ha IUIaThl
pacIIUpeHus U TaTYUKY;

—  3apsAHOE YCTPOWCTBO JIA AaKKyMyJsiTopoB Tumna «KpoHa»

(BO3MO’KHO, OJTHO Ha HECKOJIBKO PabOUYMX MeCT U3 pacuéra, YTOObI BCe
YYaCTHUKM  MOIVIM  3apspkaTb IO OAHOMY  aKKyMYJIATOPY
OJTHOBPEMEHHO) WJIU 3apsAHOE YCTPOHCTBO JUIsl aKKyMYJISTOPOB TUIIA
18650

144 Kabens USB jns 3arpy3ku mporpammbel Ha pobora (mim WiFi-
azganrep 751 0ecIpOBOAHOMN 3arpy3KH)

144 JIK ¢ nmnporpaMMHBIM  OOECIiEYeHHEM B COOTBETCTBHUM  C 1
MCIIOJIb3YEMBIMU KOHCTPYKTOPaMH WA CUMYJISTOpaMHU

144 JIuct Oymaru Juis BBIOJIHEHHUS] TEXHUYECKOTO pUCyHKa (dpopmar A4) 1
Y KapaHJarl

144 Tlnomanaka A TECTUPOBAHUSA poOOTA (TTOJIUTOH): 1 Ha 10 ygacTHMKOB

—  nmroii 6arHEp 0T 440 1/M? ¢ THIIOTPadCKOi TeUaTHIO;

—  CTallMOHApPHBIE OOBEKTHI;

— mepemerniaembie 00bekTH (0anku 0,33 1, kyouku ¢ pedbpom 40
MM 1 80 MM)

IIpakTuyeckas padora no 3D-MoaeTUPOBAHUIO U NTEYATH

141 3D npunrep ¢ FDM neuatbio

30




/ Ha3zBanue matepuasioB u 000py10BaHus Konmnuectso
/11

14§ ®dunament (PLA ¢unament, PETG ¢unament, Polymer ¢unament u | 1 xarymxka (0,5 kr)
T.J.)

144 TIK ¢ namuuumem 3D penmaktopa (KOMIIAC 3D), mporpammoit 1
cnaiicuara  (Cura, Polygon, Slic3r), cpenctBa mpocMoTpa
rpadudeckux dainoB u popmara PDF

15( CpenctBo myisa unctku u obcmyxuBanus 3D npunTepa 1 Habop

15} HaGop uHCTpyMeHTa A yAaJ€HHs BCIOMOIATEIbHBIX IOJIEPIKEK 1 Habop
(kaHIENAPCKUN HOXK, OOKOpe3bl, HAOOp HaA(MIeH)

15} JIuctel 6ymaru popmata A4 — MpeANOYTUTETBHO YEPTEKHON 1 Habop

157 Jlunetika (pekomenmyetcst 30 cMm), yrodbHHKH yepTéxnbie (45°, 30°, 1 Habop
60°)

154 1upKkynb yepTEKHBIN 1

154 Kapannamu npocteie (TM 1 MOBBIIEHHON MATKOCTH) 1

15¢ Jlactuk 1

IIpakTHyeckast paboTa MO0 NPOMBINLICHHOMY AU3AIHY
15] 11K c rpadpuueckum pepakropom KOMITAC 3D 1

S. IlepeyeHb CHPAaBOYHBLIX MAaTEpPHAJIOB, CPeICTB CBA3M M  JJIEKTPOHHO-
BBIYHC/IUTE/IBHON TEXHHUKH, PA3PELICHHBIX K MCHOJIb30BAHHIO BO BpeMs IPOBeICHHUS
OJTUMITHA/ABI

IIpn BBINIOJIHEHMM 3aJaHUM TEOPETUYECKOI0 M IPAKTUYECKOTO TYpPOB OJIMMIIMAJbI
JIOITyCKAaEeTCsl MCIIOJIb30BAHUE TOJIBKO CIPABOYHBIX MAaTEPHUAIOB, CPEACTB CBA3U U DJIEKTPOHHO-
BBIYMCIIUTEIIBHON TEXHUKH, MPEIOCTaBICHHBIX OpraHU3aTopaMu, IPEeIyCMOTPEHHBIX B 3aJaHUSAX U
KPUTEPHSIX OLIEHMBAHMA. 3alpellaeTcsl MOJIb30BaThCsl MPUHECEHHBIMU C COOOM KaJIbKyISATOPaMH,

CIIpaBOYHBIMU MaTCpraiaMu, CPEACTBAMU CBA3U U BJIGKTPOHHO-BBI‘IHCHHTCHBHOﬁ TEXHUKOM.

6. Kputepun 1 MeTOAMKA OLIeHMBAHUSA BHINOJTHEHHBIX OJTUMIINAHBIX 3aJaHUI
CucreMa ¥ METOJMKA OICHUBAHUS OJUMITMAJIHBIX 3aJaHHH JTOJDKHA IMO3BOJISATH 00OBEKTUBHO
BBISIBUTH PEabHbIN YPOBEHB MOJATOTOBKH YYaCTHUKOB OJTMMITUA/TBI.
C ygerom »5TOro, mpu pa3padOTKE METOJUKH OIICHUBAHUS OJUMITMATHBIX 3aJaHUI
MPEAMETHO-METOANYECKUM KOMUCCHUSIM PEKOMEHTYETCS:
— IO BCEM TEOPETHYECKUM W MPAKTUYECKUM 3aJaHUSM, 3alUTE MPOEKTa HAuUMCIeHHE OalioB
MIPOU3BOUTH IIEJIBIMHU, @ HE IPOOHBIMU YUCITAMH;
— pa3Mep MaKCHUMAallbHbIX OallJloB 3a 3aJaHusl YCTAaHOBHTH B 3aBUCUMOCTH OT YPOBHSA
CIOKHOCTH 3aJlaHWsi, 3a 3aJaHusl OJIHOTO YPOBHSI CIIOKHOCTH HAYUCIATh  OJMHAKOBBIN

MaKCHUMAaJILHBIN 0a;

31




— 00wuit pe3yiabTaT Mo UTOraM TEOPETUUYECKOro, MPAKTHUYECKOTO TYPOB M 3aIUTHI MPOEKTOB
OIICHUBATh MyTE€M CIIOKEHHUs OaJUIOB, MOTYYCHHBIX YYACTHHUKAMHU 32 KaXKJI0€ TECOPETHUECKOE WU
NPaKTUYECKOE 3a/1aHNe, a TAKXKe OO OaslT 3a MPOEKT.

OneHka BBIMOJHEHUS YYaCTHHUKOM JIIOOOTO 3aJaHUs He MOKeT ObITh OTPHLATEbLHOM,
MUHUMAaJbHAs OLIEHKA, BHICTABIIsieMasi 3a BBIIIOJIHEHUE OTAENbHO B3STOro 3ajgaHusi, cocTtaBiser O
0aJlI0B.

HToroBas omeHKa 3a BBITIOJHEHUE 3aJaHUI OMPEIesAeTCs MYyTEM CIOXKEHUS CyMMEBI 0aJlIOB,
HAOpaHHBIX YYAaCTHUKOM 3a BBIMOJIHEHHE 3a/JaHUi TEOPETUYECKOro, MPAKTHYECKOro TYpOB U
3aIUTHI IPOEKTA € MOCIeAYIOmUM mpuBeaeHueM Kk 100-0amnpHoil cucteMe (MakcuManbHasl OLleHKa
mo utToram BbIMoiHeHHUs 3amanuil 100 Gamnmos. Hampumep, Teoperwdeckwii Typ — He Oornee 25
0ayIoB, MPAKTUYECKHH Typ — He Ootee 35 Oaiios, 3amuTa mpoekTa — He 6onee 40, torga 25 + 35 +
40 = 100). Pe3ynbTar BEIYUCICHUS OKPYTIISIETCS IO COTHIX, HAIIPHUMeED:

— MakcMMajibHasg CcyMMa Oa/sIoB 3a BBINOJHEHWE 3aJlaHUM KAk TEOPETUYECKOro,

MPAKTUYECKOT0 TYpPOB, TaK U 3auThl mpoekTta — 100;

YYaCTHUK BBIIIOJHUII 3a/1aHUSI TEOPETUUECKOTO Typa Ha 22,5 Gaia;

YYaCTHUK BBITIOJTHIII 33[JaHUs MPaKTU4YecKoro Typa Ha 31,651 Gaina;

YYaCTHUK 3aIUTHII TPOSKT Ha 34,523 Oaa;

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

Ta6JII/IIIa 8. — 06111215[ MaKCUMaJIbHas OLICHKA I10 UTOramM BBIIIOJIHCHHA BaIIaHI/Iﬁ OJIMMITHAJBI IO

TEXHOJIOTUH
Teopemuueckuii Ilpakmuueckuii
Oman Knacc 3awuma npoexma
myp myp
5-6 25 35
7-8 25 35
[xonbHbBIH *
9 25 35
10-11 25 35
7-8 25 35 40
MyHUIITaTbHBIT 9 25 35 40
10-11 25 35 40

*Cy'MMa OamioB IMpuUBCACHA MU MOJCIN MPOBCACHNA HA IIKOJBbHOM 3TAll€ IBYX TYPOB
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7. Ucnoab3oBaHue Y4eOHOH JIMTEPATypbl M HMHTEPHET-PECYpPCOB NpPH MOArOTOBKeE
IIKOJbHUKOB K OJIMMIIHA/IE

IIpy 1mOAroTOBKE YYaCTHUKOB K IIKOJIBHOMY M MYHUIMIAJIBHOMY 3TalaM OJMMIIHAIbI
11eJ1eCO000Pa3HO UCIOJIb30BATh CIEAYIOIINE HUKETPUBEICHHBIC HCTOYHHUKH.

OcHoguas numepamypa:

1. borBunaukoB A. J[. Yepuenue. 9 xnacc: yueOnuk [Tekcr] / A. . BorBunnukos, B. H.
Bunorpanos, . C. BeimHenonbckuii. — 2-¢ u3f., crepeorurn. — M.: [Ipoda: Actpens, 2018. —
239 c.

2. 3acHunk, B. M. OCHOBBI TBOPUECKO-KOHCTPYKTOPCKOM AesiTenbHOCTH. [IpeameTHas cpena u
JU3aiiH: y4eOHUK JUIsl CTYIEHTOB BBICIIMX YYEOHBIX 3aBe/ICHHM, 00YJalOUIMXCs M0 CHEeNUaTbHOCTH
"TexHomnorus u npexnpuaumarensctBo” / B. M. 3aenunk. — MockBa: Akagemus, 2006. — 320 c. —
(Beicmiee mpodeccrnonansHoe obpazoBanue. Ilegarorumdeckue crienuanbHocTH). — ISBN 5-7695-
2800-1. - EDN QMEZBV.

3. Baeaunk, B. M. OCHOBBI TBOPYECKO-KOHCTPYKTOPCKOW JIESTEIBHOCTH: METOABI H
opraHm3anys. Y4eOHUK JJIs CTYJICHTOB BBICIINX ydeOHBIX 3aBemeHuid / B. M. 3aeHumk, A. A.
Kapaues, B. E. llImeneB. — Mocksa: U3gatenbckuii nientp "Axagemus", 2004. — 256 ¢. — ISBN 5-
7695-1592-9. — EDN THUQNJ.

4. KapaueB, A. A. CHopTHBHO-TEXHHYECKOE MOJCIHPOBAHUE: Y4eOHOE IMocodue JuIs
CTYJICHTOB BBICIIUX y4€OHBIX 3aBefieHUM, oOydaronuxcs no cnenuanbHoctu 050502 (030600) -
texHosiorus u npeanpuaumarenbetso (AIILJC.030601 - TexHuKa M TEXHHYECKOE TBOPYECTBO) /
A. A. Kapaues, B. E. [lImenes; A. A. Kapaues, B. E. IlImenes. — Pocros-na-/lony: ®ennke, 2007.
— (Cepus "Cepane otnaro aersm"). — ISBN 978-5-222-12327-0. — EDN QVQKWT.

5. Koxuna O. A. Texnonorusi: OOcnyxuBaroniuii Tpya. 7 kiacc: yueOHuk [Tekct] / O. A.
Koxuna, E. H. Kynakosa, C. 3. Mapky1kas. — 6-e u3a., ucnp. — M.: [Ipoda, 2019. — 255 c.

6. MatepuasioBeieHe U TEXHOJIOTUs MarepuaioB: Yueb. mocobue / K. A. bareiues, B. U.
besnanwko; mox pen. A. . bareimesa, A. A. Cmonbskuna. — M.: HUL] UHOPA-M, 2013. —288 c.

7. MuxenbkeBud, B. H. OcHoBbl Hay4yHO-TexHWYeCKOTO TBOpuecTBa: Cepusi «Bwiciiee
npodeccuonansHoe obpazoBanue» / B. H. MuxenskeBuu, B. M. Pagomckuii. — PoctoB Ha J{oHy:
®ennkc, 2004. — 320 c. — ISBN 5-222-04337-1. — EDN TQJUKP.

8. Ilepensman f. U. Kusas marematuka. Cepust 3anumarenbHas Hayka. — M.: ACT: Acrtpens,
2003 r. (wu apyrue u3gaHus (BakHO Hajmuuue riaBbl 6 «CekpeTHas nepenucka noAnobIIUuKOBY).

9. IIpeobpaxenckas H. I'. Uepuenue. 9 xnacc: yuebnuk [Texcr] / H. I'. IlpeoGpaxenckas, U.
B. Konykosa. — 2-e u3n., nmepepad. — M.: Benarana-I'pad, 2016. — 269 c.

10. IIpoekTsl ¢ ucmonb3oBanueM KoHTposuiepa Arduino. B.A.Ilerun. CII6.: BXB-IlerepOypr,

2014.
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11. PoGortoTtexHuka ans aeteit u poautenei, 3-¢ uzganue. C.A.@umunmos. CII6.: Hayka, 2013.

12. CAIIP TtexHonora-mammuaocTpoutens. [Tekct]: Yuebnuk / 3. M. bepmunep, O. B.
TapateiHoB. — M.: ®opym, HUL] UH®PA-M, 2015. - 336 c.

13. CacoBa U. A. Texnonorus. 8 kiacc: y4eOHHK IS yYaIUXCsl 0011e00pa3oBaT. OpraHu3aIui
[Tekct] / . A. CacoBa, A. B. Jleontses, B. C. Kanycrun; mox pen. M. A. CacoBoii. — 4-¢ u3n.,
crepeotnr. — M.: Benrana-I'pad, 2019. — 144 c.

14. CacoBa M. A. Texnonorus. MHaycTpuanbHble TEXHOJOIMM: 7 KIJACC: YYEOHMK JUId
ydamuxcs obmieoopazosar. opranm3anuii [Tekcr] / M. A. Cacoa, M. U. I'ypeBuu, M. b. [1aBioBa,
mox pen. M. A. CacoBoii. — 3-¢ wu3m., mnepepadb. — M.: Bentana-I'padp, 2018. —
144 c.

15. Cunrx Caiimon Kuwura mm¢poB: taiiHas uctopust mmmdpos 1 ux pacmudposku / CaiiMoH
Cunrx; niep. ¢ anri. A. INaneiruna. — M.: ACT: Actpens, 2009 r.

16. Cununa H. B. Texnonorusa. TexHonoruu BefeHus aoma. 5 kiacc: Y4eOHUK ISl yHaLTUXCS
obmieo6pasosar. opranm3anuii [Tekcr] / H. B. Cununa, B. [[. CumoneHko. — 4-¢ u311., CTepeOTHII. —
M.: Benrana-I'pag, 2019. — 192 c.

17. Cununa H. B. Texnonorusa. Texnonoruu BeaeHus noma. 6 kiacc: y4eOHUK JUISL YHaLTUXCS
obmieo6pasosar. opranuzanuii [Teker] / H. B. Cununa, B. /[. Cumonenko. — 3-¢ U31., CTEpeOTHII. —
M.: Benrana-I'pag, 2019. — 192 c.

18. Texamueckoe TBopuecTBO U au3aiiH / B. M. 3aeHuuk, B. E. IlImenes, I1. H. Mensenes, A.
H. Ceprees. — Tyna: Tynbckuii rocyapcTBeHHbIH yHuBepceutert, 2016. — 346 ¢. — EDN VQRVOZ.

19. TexHuueckoe TBOPUECTBO YYAIIUXCs: KHUTA JUIsl OaKkamaBpoB W yuuTened TexHonoruu / B.
M. 3aenuuk, B. E. [lImenes, I1. H. Mensenes [u ap.]; [lox penakuueir A.A. KapauyeBa. — Poctos-
Ha-Jlony: U3narensctBo @ennke, 2008. — 431 c. — (Beicmiee ob6pazoBanue). — ISBN 978-5-222-
13229-6. - EDN QWCXTH.

20. Texnomorus. 5 knacc: yuebnuk [Tekcr] / E. C. I'mosman, O. A. Koxwuna, 0. JI. XotyH1ieB u
np. — M.: JIpoda, 2016. — 335 c.

21. Texunomorusi. 5 kmacc: y4eOHUK st oOmeoOpasosar. opranumsanuii [Tekct] / B. M.
KazakeBuu u 11p.; nox pen. B. M. Kazakesuua. — M.: IIpocsemenune, 2019. — 176 c.

22. TexHomorusi. 5 kimacc: y4yeOHHMK MAJisl ydYalluxcs o00I1eoOpa3oBaTENbHBIX OpraHU3aIii
[Texcr] / U. A. Cacosa, M. b. I1aBioBa, M. U. I'ypesud u jp.; nox pen. . A. CacoBoit. — 6-¢ u3.,
crepeortur. — M.: Benrtana-I'pad, 2019. — 240 c.

23. Texnonorus. 6 knacc: yuebnuk [Teker] /E. C. I'mozman, O. A. Koxwuna, 0. JI. XoryHiies,
E. H. Kynaxosa u np. — M.: [Ipoda, 2016. — 383 c.

24. TexHomorusi. 6 Kmacc: y4eOHWUK st oOmeoOpas3oBar. opranumsanui [Tekct] / B. M.

KazakeBuu u 11p.; nox pexn. B. M. Kazakesuua. — M.: IIpocsemenne, 2019. — 192 c.
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25. Texnomnorus. 8-9 kiacchl: yue6. mocodue s 00meoopazoBat. opranusanuii [ Tekcr] / B. M.
KazakeBuu u 1p.; mox pen. B. M. KazakeBuua. — 2-e¢ u3a. — M.: [Ipocsemenue, 2018. — 255 c.

26. Texnonorusi. bazoBerit yposensb: 10-11 kmaccsl: yueOnuk [Teker] / B. 1. Cumonenko, O. I1.
Ouunun, H. B. Matsam u np. — 6-e u3z., crepeorun. — M.: Benrana-I'pad, 2020. — 208 c.

27. Texnonorus. TexHOIOTHH BEICHHS ToMa. 7 KJlacc: YYEOHHUK IS ydaIuxcsi o0meoopa3oBar.
opraam3auii [Tekct]/ U. A. Cacoa, M. b. [laBnoBa, A. 1O. lllapyruna u ap.; moxn pen. U. A.
Cacogoii. — 3-¢ u3j., nepepad. — M.: Benrana-I'pad, 2018. — 208 c.

28. Texnomorus: 7 kimacc. y4ed. mocobue s obmeoopa3onar. opranm3anuii [Tekct] / B. M.
KazakeBuu, I'. B. Iluuyruna, I'. FO. CeménoBa u np.; nmox pea. B. M. KazakeBuuwa. — M.:
ITpocsemenue, 2017. — 191 c.

29. Tumenko A. T. Texnomorusi. MHaycTpuanbHblE TEXHOJIOTHUH: S5 KIJAcC: YYEOHHMK st
yuamxcs obmieodpaszosar. opranuzauuii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 3-e u3n.,
crepeorurt. — M.: Benrana-I'pad, 2019. — 192 c.

30. Tumenko A. T. Texnomorusi. MHIycTpuanbHbIE TEXHOJOTHH: 6 KIiacc: YYEOHHK ISt
yuyamuxcs oomeoOpaszosar. opranuzamuii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 4-e u3.,
crepeorurt. — M.: Benrana-I'pad, 2019. — 192 c.

31. Tumenko A. T. Texuonorus. MHaycTpuaiabHble TEXHOJOTHH: 7 Kiacc: Y4eOHUK IS
yuyamuxcs oomeoOpaszosart. opranuzammii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 2-e u3n.,
crepeotnr. — M.: Benrana-I'pad, 2019. — 176 c.

32. Ypoku pobororexuuku. Koncrpykuus. Jsmkenue. Yrupasnenue. C.A.Ounumnmos — 2-e u3j.,
ucnp. u gon. — M.: JIabopatopus 3Hanui, 2018.

33. Xorynues, 0. JI. TBopueckne TPOEKTHI IO TEXHOJIOTUM W B HOMHHAIUU «TeXHHWKaA H
TEXHUYECKOE TBOPUYECTBO» Bcepoccuiickoil omuMIuaasl MIKOJLHUKOB MO TEXHOJOTUM (TeMaTHKa
TBOPYECKHUX IPOEKTOB, ATAIlbl BHIIOJIHEHUS, HAMKUCAaHHE U O(OpMIIEHUE MOSICHUTEIBHON 3aIlUCKH,
3al[UTa TMPOEKTOB oOyyaromuMucs oO0m1eo0pa3oBaTelnbHbIX yUpexaeHui): Meroandyeckue
pexomenpauuu / YO. JI. XoryHues, B. M. 3aenuuk, B. E. llImeneB. — MockBa: OOmiectBo c
OTpaHUYEeHHOW OTBeTCTBEHHOCTHhIO "M3marenmsctBo Ilpomereit”, 2020. — 46 c. — ISBN 978-5-
907166-96-7. - EDN SRCVMR.

34. XotyHues, 0. JI. Yue6HOE 1 TBOpUECKOE MPOEKTUPOBAHUE MO TEXHOJIOTUH: TEOPETHUECKUE
OCHOBHl ¥ TPAKTHUYECKHE PEKOMEHIANWW YYHTEIsIM W oOyJaromumcs: MeTroaudeckue
pexomennanuu / 0. JI. Xorynues, B. M. 3aenunk, B. E. llImeneB. — Mockpa: OOmiectBo ¢
orpaHu4eHHON oTBeTcTBeHHOCTBhIO "M3nmatensctBo "KHOPyc", 2020. — 138 c. — ISBN 978-5-
907166-97-4. - EDN GKZDFA.

35. IlIkosa m mpou3sBoacTBO. 2000-2023.
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Jlononnumenvhasn npogunvnas numepamypa:
1. Anuea H. 3. 3purensHble WITI03UU: HE Bepb I1a3am ceouM / H. 3. Anuesa. — Pocros H//l:
®enukc, 2007. — 333 c.
2. T'opuna I'. C. MonenupoBanue ¢opmbl onexasl / I'. C. 'opuna. — M.: JI€rkas u numeBas
MPOMBIIUIEHHOCTh, 1978. — 346 c.
3. TOCT P 60.0.0.4-2019. PoGotel u poOOTOTEXHHYECKHE YyCTpoicTBa. TepMUHBI H
ompenenenus: https://allgosts.ru/25/040/gost_r_60.0.0.4-2019.

4, ymkun P. Marematuka u kpuntorpadus. TalHbl HU(PPOB U JIOTUIECKOTO MBIIIICHUS. —
M.: U3patensctBo ACT, 2017 1.
5. Kan /[pBun Banommuku kogos — M.: [learpnomurpad, 2000 r.
6. Koctrom. Teopust Xya0KeCTBEHHOTO MpoeKTUpoBanus [ Tekct]: yueObnuk / mox obmr. pex. T.
B. Koznosoii; MockoBckuii TekcTuiibHbl YH-T UM. A. H. Koceirmra. — M.: MI'TY um. A. H.
Kocreiruna, 2005. — 382 c.
7. JlaBpentheB A. H. Mcropus nu3aitna: yue6 mocodue / A. H. JlaBpentoeB — M.: I"apaapuku.
2007.—303 c.
8. Jloce A. B., Hecrepenko A. 10O., PoxxkoB M. U. Kpunrorpaduyeckue METOIBI 3allUThI
uH(pOpMaIIUHU JJIs U3YyYaIOIIUX KOMITBIOTEpHYI0 O0e3onacHocTh. — M.: FOpaiir, 2021 T.
9. MakaBeeBa H. C. OCHOBBI XYHOXECTBEHHOIO MpOEKTHpoBaHHs KocTioMa [Tekcr]:
npaktukym / H. C. MakaBeeBa. — M.: Akanemusi, 2008. — 240 c.
10. Mup Bemieit / 1. pen. T. EBceeBa. — M.: CoBpemeHHas sHuuKioneaus Apanrta+, 2003. —
444 c.
11. MonenupoBaHue U Xyl10KeCTBEHHOE odopMieHHe ojexapl: yueOHuk / B. B. Epmunosa, /1.
1O. Epmunosa. — M.: OZON.RU, 2010. — 416 c.
12. Tlapmon @. M. Pucynoxk u wmona-rpadpuxa [Tekcr]: yuebuux / @®. M. IlapmoH. —
ExatepunOypr: I'ymanurtapHslii yausepcuret, 2004. — 256 c.
13. IMnakcuna 3. b. Mcropus xoctioma. Ctunmm u HanpasiieHust [Tekct]: yued. mocodue / 3. b.
[Tnakcuna, JI. A. Muxaiinosckas, B. IT. [Tomos. — 3-¢ 3., crep. — M.: Akanemus, 2008. — 224 c.
14. Tlonsxos B. A. IlpakTuky™m no snekrporexHuke [Tekct]: yue0. mocobue mns yuyamumxces IX
u X knaccoB / nox pen. JI. A. Jlucosa. — 4-e uznanue. — M.: [Ipocsemenue, 1973. 256 c.
15. IlpoextupoBanue koctioma. YueOnuk / JI. A. Caduna, JI. M. TyxOarymnuna, B. B.
Xammatosa [u. ap.] — M.: Uada-M, 2015. — 239 c.
16. Pynre B. @. Mcropus nuzaiina, Hayku U TexHuku / Pynre B. @. Yue6. nocobue. B 2 kH.
KH.1 — M.: Apxurekrypa-c, 2008. — 368 c.
17. CoBpemenHas suiukioneauss Asanrat. Moga u crwib / . pea. B. A. Bomogun. — M.:

AsanTta+t, 2002. — 480 c.
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https://allgosts.ru/25/040/gost_r_60.0.0.4-2019

18. Copokun A. B. «3amnura uHpopManumy, OHJIAMH-KYPC

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

19. TpyxanoBa A. T. MmiocTpupoBaHHOE MOCOOHME MO TEXHOJOTHH JIETKOW OAeXabl. — M.:
Beicmias mkona: M3a. nentp «Axkanemus», 2000. — 176 c.
20. Ypoku pobotorexuuku. Koncrpyknus. Jsumxenue. Ympasiaenue / C. A. OUIUTIIOB; COCT.
A. S UlenkyHoBa. — 2-e u3., uctp. u gom. — M.: Jlaboparopus 3nanwmii, 2018. — 190 c.
DnexmponHvle pecypcul:
1. ®denepanpublii  1eHTp — WHGOPMAIMOHHO-00pazoBarelbHbIX  pecypcoB  (PIIOP)

[DnexTponnsii pecypc] / 2019 Poccuiickoe obpasoBanue // Peskum mocryma: http://fcior.edu.rul.

2. ACKOH [Onextponnsiii pecypc]| / Poccuiickoe umxenepnoe 11O ans mpoekTupoBaHus,
npousBozcTBa u ousneca / ACKOH, 1989 — 2019 // Pexxum noctymna: https://ascon.ru.
3. VT-TECH.EU [Dnextponnsiii pecypc] / VT-TECH.EU // Pexum nocryma: http://vt-

tech.eu/.

4. JlnameTpsl CTEpKHEU oJ Hape3aHue METPUUYECKOI HapYXHOU Pe3b0BI
¢ gpomyckamu ['OCT 16093-2004 [Dnexrponnsii pecypc]| / Ilopran TokapHoro pena u
MPOU3BOJCTBA B cdepe MaIIMHOCTPOEHUs, MeTauioo0paboTka Ha MeTalioo0padaThIBAIOLINX

CTaHKaXx TUIs pa3IMYHBIX pabounx rpymn /l URL: http://www.tokar-

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

5. U3narenbckuii meHTp «Akagemus» [DnekrponHsiii pecype] / URL: http://www.academia-

MOScow.ru/.

6. OnmuMmuazpl Uil MIKOJBHUKOB [DneKTpoHHBI pecypc] / © Onummuana.py, 1996-2019 /

URL: https://olimpiada.ru/.

7. IlonutexHuueckas oubnuoTexa [DnexTpoHHbBIN pecypc]/URL:

https://polymus.ru/ru/museuny/library/.

8. TexHnonoruu Oyaymero [Onexkrponnsiii pecype]/URL: http://technologyedu.ru/.

9. ®denepanus nHTEpHET-00pazoBanus [ DaekTponHbIi pecypc]/URL: http://www.fio.ru/.

10. YITY Mogenuct. Cranku ¢ UITY mis xo060m u O6usHeca [DnekTpoHHBIH pecype] / Pexum
nocryna: http://cncmodelist.ru/.

11. DJIEKTPOHHAS KHUI'A. becninatHas OubnnoTeka MIKOIbHUKA [ DNEKTPOHHBIN pecypce] /
URL: https://elkniga.ucoz.ru/.

12. DnexrponHo-oubmmoTeunas cucreMa ZNANIUM.COM [Dnekrponnsiii pecypc] / URL:

http://znanium.com.

13. bror ¢ marepuanamu 3aaHuil [DnekTpoHHBIN pecype] / ©AkaneMusi HOBBIX TEXHOJIOTUH /
Bcemupubie umxeHepubie urpel - World Engineering Competitions. — Pexum mocryna:
http://wec.today/blog.php/.
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http://fcior.edu.ru/
https://ascon.ru/
http://vt-tech.eu/
http://vt-tech.eu/
http://www.tokar-work.ru/publ/obuchenie/obuchenie/diametry_sterzhnej_pod_rezbu/19-1-0-126
http://www.tokar-work.ru/publ/obuchenie/obuchenie/diametry_sterzhnej_pod_rezbu/19-1-0-126
http://www.academia-moscow.ru/
http://www.academia-moscow.ru/
https://olimpiada.ru/
https://polymus.ru/ru/museum/library/
http://technologyedu.ru/
http://www.fio.ru/
http://cncmodelist.ru/
https://elkniga.ucoz.ru/
http://znanium.com/
http://wec.today/blog.php/

14. 10 mone3HbIX COBETOB IO paboTe Ha jazepHOM rpaBépe mo aepeBy U (anepe. Hactpoiika
na3epHoro rpasépa. [DnexTponHsiii pecypc] / 3Dtool 2013-2020 / 3Dtool Kommuekcubie 3D

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

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

15. JlucTaHIMOHHBIN BHUJICOKYPC «Ypoku POOOTOTEXHHUKI, YPOBEHb 1:

https://lektorium.tv/newrobotics-1

16. JlucTaHIMOHHBIH BUJIEOKYPC «Ypoku POOOTOTEXHUKH, YpOBEHb 2:

https://lektorium.tv/newrobotics

17. Cpena MIPOTrpaMMHUPOBAHUS BUPTYaJIbHBIX poboToB TRIK Studio:

https://trikset.com/downl oads#trikstudio

18. Cpena MOJIEJTUPOBAHUS BUPTYaJIbHBIX IIEKTPUYECKUX CXeM Tinkercad:

https://tinkercad.com

19. Cpena nporpammupoanus Arduino IDE: https://www.arduino.cc/en/software
20. TOCT P 60.0.0.4-2019/UICO 8373:2012,  mara  BBemenus  2019-09-01:
https:.//docs.cntd.ru/document/1200162703

21. Dransl BCGpOCCHﬁCKOﬁ OJIMMIIMAJbl IIKOJHHUKOB II0 TEXHOJOTMHM B TI. MOCKBe:

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

Non/
Cceoviika Onucanue mamepuana
n

1 https://resh.edu.ru/subject/lesson/1263 | Camoii ApeBHEH TEXHHKOHW pPe3bObl MO JCPEBY

/ cuMTaeTcsi KOHTypHas pe3bOa. Ha nanHOM
3anatun POUI (ypox Ne 6) ecTh BO3MOXXHOCTH
MO3HAKOMHUTBCS C TEXHHUKOH KOHTYPHOH pe3bObl
no jgaepeBy. Bpibop mopoabl  IpeBeCUHBI,
HEOO0XO/MMOTO0 HMHCTpYMEHTa M 0Oe30macHoi

paboThI COCTABST CYTh 3TOTO 3aHATUS

2 https://www.youtube.com/watchv=c | [lepeBsiHHOE KpYy»XE€BO JOMOBOH pe3bOBI Bceraa

VVECMIiUVFQ&t=119s OyleT  NpUTATHBAaTH CBOUM  OYapOBAaHUEM,

3aMBICTIOBAaTBIM ~ PUCYHKOM, HEOOBIKHOBEHHBIM
TEeXHOJOornueckuM pemeHueM. Ha macrep-knacce,
nemMoHcTpupyemMoM Ha TB-kanane «KymbTypay,
MOXHO  TO3HAKOMUTBCA C  BO3MOXHOCTSIMHU

W3TOTOBJICHUS (parMeHTa JOMOBOW pE3bOBI B

JOMAIIHUX YCJIOBUAX
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https://3dtool.ru/stati/10-poleznykh-sovetov-po-rabote-na-lazernom-gravere-po-derevu-i-fanere-nastroyka-lazernogo-gravera/
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
https://trikset.com/downloads#trikstudio
https://tinkercad.com/
https://www.arduino.cc/en/software
https://docs.cntd.ru/document/1200162703
https://vos.olimpiada.ru/tech/2021_2022
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

Non/

Cceoiika

Onucanue mamepuaia

https://www.youtube.com/watch?v=rzl|

ry7Hg2ys

N3roropyiieHne TEXHOJIOTMYECKOTO MPOEKTa — 3TO
HEOThEeMJIEMAasi 4YaCTh BCEPOCCUMCKON OJIMMITUAIBI
IIKOJILHUKOB. HEOOBIKHOBEHHOE pEIeHUE I10
HU3TOTOBJICHUIO «CKa309HOM) KOPMYILIKH
MPEJI0KEHO B 3TOM BUJICOPOITUKE.
TexHOMOTHYECKH MPOEKT OBbLT MPEICTaBIICH Ha
3akirounTesibHoM 3Tane BcOIll no TexHonoruu B

2015 r. (Cankr-IlerepOypr)

https://www.youtube.com/watch?v=ug
1h4xSgX Ec&t=113s

OTOT BUIEOPOIUK JEMOHCTPUPYET BO3MOKHOCTH
yueOHOM MacTepCKOM IIKOJbI, TIOE MOXHO
OCYIIECTBUTH IIPaKTUYECKH 000
TEXHOJOTMYECKHI MPOEKT. Ha npumepe
«AKTHUBHOU BUTPUHBI», KOTOpas crana
¢dbunanmucrom Beepoccuiickoro koHkypca HTTM B
2016 1., JEMOHCTPUPYIOTCSI  BO3MOXXHOCTH
COBMEILIEHUSI CTOJISIPHBIX padoOT, JAEKOPATHUBHBIX

00pa30B, JIEKTPOTEXHUUECKUX padboT

bu6mmorexa MOII (ID:144228)

VYBenuueHue — MOTpeOJIeHUsT  DIEKTPOIHEPTUU
TpeOyeT pa3BUBaTh BCE OTpacid U pellaTh
BOIIPOCHI IPe0Opa30BaHus Pa3HbIX BUAOB SHEPTUU
B JIEKTPUYECKYI0, aKKyMYJIMpPOBaHHUS 3TOH
ANIEKTPO’HEPTUM U Tepefjauyd  Ha  OoJjbluue
pacCTOSTHUS. JlaHHBII tect  bubnuortexu
MOCKOBCKOM 3JIEKTPOHHOM IIKOJIBI ITO3BOJISET

MMPOBECPUTH 0a30BbIC 3HAHHS B ’TOM HaIllpaBJICHUU

bubmuorexa MOII (ID:135794)

IToHnMaHue CYIIHOCTH HOBBIX TEXHOJIOTMM — 3TO
HE00X0IUMOCTh HAaCTOSIIIETO BPEMEHH.
TexHonmornueckoe  JIUAEPCTBO B CO3JaHUU
IIPOPBIBHBIX ~ IIPOAYKTOB  SIBIISIETCA  BAYKHBIM
HallpaBJICHUEM pa3BUTUA CTpaHbl. Ha HECKOIBKHUX
IIpUMEpax HOBBIX TEXHOJIOTMM IpeIaraeTcs

IMPOBEPUTE CBOU IIO3HAHUA U Y6eJII/ITI)CH B HX
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https://www.youtube.com/watch?v=rzlry7Hg2ys
https://www.youtube.com/watch?v=rzlry7Hg2ys
https://www.youtube.com/watch?v=ug1h4xSqXEc&t=113s
https://www.youtube.com/watch?v=ug1h4xSqXEc&t=113s

Non/

Cceoiika

Onucanue mamepuaia

IMPOYHOM YCBOCHHH

bubmnorexa MO (ID:136890)

VYyamumcs npeuiaracTcsi IpOBEPUTH CBOU 3HAHUS
0 pY4YHOH MeTamooOpaboTKe TMOCPEICTBOM
Tecta bubinorexku MOCKOBCKOH 3JIEKTpOHHON

IIKOJIBI

bubanorexa MOIII (ID:136889)

Yyamumcst MPEIICTaBISCTCS BO3MOYXHOCTh
MIPOBEPUTH CBOM IMPEACTABICHUS O IPEBECHHE, €€
CBOMCTBAaxX M crmocobax oO0pabOTKH MOCPEICTBOM
tecta buOmmorekn MOCKOBCKOW 3JIEKTPOHHOU

HIKOJIBI

bubmmorexa MOIII (ID:142375)

JunaMuka mpeoOpa3oBaHUM OKPYXKAIOLIEro MHUPa
TaKOBa, YTO 4YEJIOBEK BCE Yallle OKAa3bIBACTCS B
HOBBIX s ceOs cuUTyauusix, TIJieé TOTOBBIC
peLenTsl HE paborator. HaBbiku
UCCIICIOBATEIIbCKOW M TPOGKTHOW  paboTHl,
NpUOOpETEHHBIE B IIKOJE, MOMOTYT Y4YallUMCS

OBITE yCIICUIHbIMHU B JIFOOBIX CUTYyaluiax

10

bubmmorexa MBI (ID:136910)

VYuamumes npeanaraercss Ha 0a30BOM YpOBHE
IPOBEPUTH  CBOM  3HAHHUA 1O  PY4YHOH
MeTau1000paboTKe IIOCPEACTBOM TecTa

bubnuorekn MOCKOBCKOH 3JIEKTPOHHOM IIKOJIBI

11

bubnuorexa MO (ID:136888)

VYyamumMmces npeasaraercs NpoBEpUTh CBOU 00IINe
IIPEJICTaBJICHUS O JIPEBECHHE U JepeBOOOPaOOTKE
nocpeAcTBoM Tecta bubnuorekn MockoBckoit

3J'IeKTp0HHOfI IIKOJIBI

12

bubnuorexa MO (ID:137201)

HccenenoBarenbekuit MIPOEKT ABJISIETCS
HE00XO0IMMBIM crocoOoM COBPEMEHHOI0
o0pa3oBaHus IIKOJIbHUKOB. Yyamumces

MPEIOCTABIISIETCS BO3MOXKHOCTh pa3olparbcsi B
croco0ax dbopmMHupOBaHUS coOCTBEHHOTO

HCCIICO0BATCIIBCKOI'O IIPOCKTAa

13

bubmorexa MBI (ID:107855)

Yyammumcs npeajaractcsa NpoBCPUTL CBOU 3HAHUA
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Non/

Cceoiika

Onucanue mamepuaia

B 001acT TOKapHOW 0O0pabOTKH JpPEeBECHHBI
mocpencTBoM Ttecra buOmmorekn MoCKOBCKOM

ANEKTPOHHOM LIKOJIBI

14

https://resh.edu.ru/subj ect/lesson/1106

B  momymspuoii  ¢dopme Ha  1iardpopme
Poccutickoii anexkTpoHHONW MKOIBI (Ypok Ne 3)
MpeJICTaBIIsIeTCsl MaTeprall O MeTajllaX U CIUIaBax,
UX TPUMEHEHUH, MapKHUPOBKE CTaJei, crocodax

00paboTku u Jp.

15

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

/

B  monymsapuoit  ¢dopme Ha  muiatdopme
Poccuiickoil 3nekTpoHHON wIKOIbl (ypok Ne 2)
NPEJCTABISIETCS MaTepral O TEXHOJIOTMYECKHX
MalmHax, MeXaHU3Max, MEXaHHUYECKUX
nepeayax, KHHEMaTHYeCKUX CXeMaX M YCIOBHBIX

0003HaYEHUAX

16

https://resh.edu.ru/subj ect/l esson/1066

B  momymspaoit  ¢dopme Ha  1iardopme
Poccuiickoii anektponHoi mkonbl (ypok Ne 1)
MpeJCTaBIsieTcss MaTepuall O  COBPEMEHHOM
MPOM3BOJICTBE, AKTYAIbHBIX M TIEPCIIEKTUBHBIX
TEXHOJIOTUSIX (JIUTHE, INTAMIIOBKA, MOPOIIKOBAs

MCTAJUTYPTIHUs, JIa3€PHBIC TCXHOJIOTHU U T.I[.)

17

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

B  nomynspuoit  ¢dopme Ha  1iardopme
Poccuiickoil anekTpoHHON wmKoabl (ypok Ne 9)
NpPEICTaBIsIeTCsT  MaTepuall O  KBAapTHPHOH
AIIEKTPONIPOBOJIKE, 10CJIe10BaTEIbHOM U
napajjieIbHOM ~ COEIMHEHHHM  NPOBOJHUKOB,
YCIIOBHBIX 0003HAYEHUSX, OCBEIICHUH, KOPOTKOM
3aMBIKAHWW, TPUHIUNHAIBHBIX M MOHTaKHBIX
AIIEKTPUUYECKUX ETsIX, MHOTOTapU(HBIX

CUETYHKAX QJICKTPOSHCPTIHUU

18

https://resh.edu.ru/subject/l esson/1107

B nonynspHoit  ¢gopme  Ha  matgopme
Poccuiickoii anexktpoHHo#l mikonbl (ypok Ne 10)

MNpEACTaBIIAACTCA MATCpUall O (I)YHKI_II/IOHEU'ILHOM
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https://resh.edu.ru/subject/lesson/1106/
https://resh.edu.ru/subject/lesson/1106/
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/

Non/

Ccoiika Onucanue mamepuana
n
pazHO0Opa3zun pob6oToB (TIpOMBIIIIIICHHEIE,
OBITOBBIC, HCIIOJIB3YIOLMECS B Hayke H Jp.).
[enaercs ynomuHanue o 3D-npoToTunupoBanuu
19 | https://resh.edu.ru/subject/lesson/1131 | B momynspaoit  ¢dopme  Ha  1wiardhopme
/ Poccutiickoii anekTpoHHON mikoJibl (ypok Ne 11)
MpeJCcTaBIsieTcss MaTepual o pa3paboTke U
BBITIOJTHEHUH NIKOJILHBIX YYEOHBIX UM TBOPUYECKUX
MPOEKTOB. AJITOPUTM PaOOTHI HaJ COOCTBEHHBIM
MIPOEKTOM. Kputepun TEXHOJIOTHYECKOT0
MPOEKTA. PaccmoTpensr PUMEPBI
TEXHOJIOTUYECKUX TMPOCKTOB «YMHBIA  JIOM»,
«AKTHBHasi BATPUHA»
CchLIKM Ha POrpaMMHOe o0ecneyeHue /sl NPAKTHYeCKUX padoT 1Mo podoTOTeXHUKe
Non/
Haumenosanue Illpumeuanue Hnmepnem-ccolika
n
1 Habop oubImoTeK TUIST
pa3paboTku c OTKPBITHIM
WCXOTHBIM KOJOM BKITFOYaeT B
ce0si Bce caMoe HEeoOXO0JIMMOE, :
. https.//gazebosim.org/home,
Opensourcdlibr | nanpumep, obrme Psig g
aries MaTeMaTHYeCKHe THIbI JaHHBIX, | https.//www.openrobotics.org/
BEJICHUE J>KypHAJla, YIpaBlIcHUE
3D-ceTkoif W aCHHXPOHHYIO
nepeaavy COOOIIIEHUH.
(becnnatusrit)
2 Webots-
TOMHOTOIUTAT(HOPMEHHOE
HACTOJBLHOE  TPWIOKEHUE  C
OTKPBITBIM HCXOJHBIM KOJIOM,
HCIIOJIb3YEMOE TUTST
MOJIeTTUpOBaHusl poOoToB. OHO . i
Webots ACITHP p https.//cyberbotics.com/
MPEJIOCTABIIACT TIOJNHYIO CpPeIy
pa3paboTku TUIS
MOJICTTUPOBAHUS,
MIPOrPaMMHUPOBAHUS u
CUMYJISIIIN poOOTOB.
(OecrimaTHas Bepcus)
3 Cumynstop POOOTOTEXHUKHU
V-REP

WHTETPUPOBAHHON

CoppeliaSim (panee V-REP) ¢ | Nitps://www.coppeliarobotics.com/

cpenoit
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https://resh.edu.ru/subject/lesson/1131/
https://resh.edu.ru/subject/lesson/1131/
https://gazebosim.org/home
https://www.openrobotics.org/
https://www.coppeliarobotics.com/

Non/

Haumenosanue

Ipumeuanue

HHmepHem-CClezKa

pa3paboTku OCHOBaH Ha
APXUTEKTYpEe pachpeesIeHHOTO
yIIPaBICHHUS: Ka)KJIbIA
00BEKT/MOEID MOYXET
YIPABISATHCS WHAUBUIYAIBHO C
TOMOIIILIO BCTPOCHHOTO
CKpuIITa, IUiaruHa, y3iaa ROS,
yaaneHHoro kiaueHta APl unum

MOJIB30BATEIILCKOTO  PEIICHUS.
(6ecrumaTHbIiI TUTS
HEKOMMEPUYECKOTO
WICIIOJIb30BAHMS )

CchUIKH Ha IpOorpaMMHOe o0ecnieyeHne JJisl NpakTuyeckux pador mo 3D-moxeupoBanunio

Nen/
. Haumenosanue Ilpumeuanue Humepnem-ccoinika
1 Kommnac BecrinarHas, HO He paboTaer ¢ https.//kompas.ru/kompas-3d-It/about/
3DLTv.12 ¢dbopmaramu STL, OBJ, STEP, KoMmiuiekThr:
O3TOMY pekoMeHtyercst bonee | https://edu.ascon.ru/main/downl oad/fre
MpOJIBUHYTas Bepcusi — 16 u eware/
BBIIIIE
2 Kommac [TnaTtHas, mocTynHa https://edu.ascon.ru/mai n/download/kit/
3Dv.19 oOpa3oBaTeNbHas JIUIICH3MSI HITH
TpHan
3 Polygon 2 becninarnas, pabotaer https://picaso-
¢ 3D-npunrepamu Picaso 3d.com/ru/products/soft/polygon-2-0/
4 Polygon X becrinarnasi, pabotaer https://picaso-
¢ 3D-nmpunTtepamu Picaso, 3d.com/ru/techsupport/soft/designer-x/
HYKHa PETUCTpaIus
5 Slic3r becrmarnas https.//slic3r.org/downl oad/
6 CpenctBa becninarubie https.//ru.pdf24.org/
IpoCMOTpa https.//get.adobe.com/ru/reader/otherve
PDF rsions/
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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://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/
https://ru.pdf24.org/
https://get.adobe.com/ru/reader/otherversions/
https://get.adobe.com/ru/reader/otherversions/

Ipuiaoxkenne 1
Ilepeyennb Tem AJis1 pa3padoTKH 3aJaHNH TEOPETHUYECKOT0 TyPa MIKOJIbHOIO0 U
MYHUI[MNIAJBHOT0 ITANOB OJTUMIIUAAbI 10 TEXHOJIOTUH

TeopeTI/I‘leCKI/IC 3aaaHus OJOJDKHBI OTpa)KaTbhb CICAYIOIHE Pa3aciibl IIKOJIbHOU IIporpaMmbl

npeameTa «TexHomorus» JJI1 BCCX YUACTHHUKOB OJIMMITUAABI.

7.

o gk~ w D

OO0uue pasaennl
Ju3aiiH.
Jlazepuble TexHonoruu. HanotexHonoruu (IpUHLKUIIBI pealin3aluy, 001acTi MPUMEHEHHUS).
OcCHOBBI IPEATPUHUMATEIHCTBA.
[Tpon3BOACTBO M OKpYXKarolas cpeaa.
[Tpodopuenraius u camoornpeieneHue.
CornuanbHble TEXHOJIOTUH.

CprKTypa IMpOU3BOJCTBA: l'IOTpC6HOCTI/I, PECYPChI, TEXHOJOTUYCCKUEC CUCTEMBI, ITPOLICCCHI,

KOHTPOJIb, COBIT.

8.
9.
10.

TexXHUKH 1 TEXHOJIOTHH B Pa3BUTUHU 00mIecTBA. VICTOPUS TEXHUKH U TEXHOJIOTHHA.
Yepuenue.

9HeKTp0TeXHI/IKa H JJICKTPOHHKA. Crioco0nb1 MOoJIydCHUs, IMepcAadnu U HCIIOJIb30BAHUA

AJIEKTPOIHEPIUH. AJIbTEpPHATUBHAS SJHEPIETUKA.

=
©

© o N o ok~ W DN PP

o &~ w N BE

Pa3nesnl no npoduio «Texnnka, TeXHOJIOTHM M TEXHHUYECKOE TBOPYECTBO»
ABTOMAaTHKa ¥ aBTOMAaTH3aLUs IPOMBILUIEHHOTO IIPOM3BOACTBA.
WnxeHepHas 1 TeXHUYecKas rpaduka.
MarepuanoBeieHHe IPEBECUHBI, METAIIJIOB, INIACTMACC.
MamuHoBeneHue.
PeMoHTHO-CTpoUTeNbHBIE PA0OTHI (TEXHOJIOTHS BEACHUS 0Ma).
PoboToTexHuKa.
TexHnyeckoe TBOPUECTBO.
Texnocdepa.
TexHoIOrMM NPOU3BOJICTBA U 0OOPAOOTKU MaTepHaIoB (KOHCTPYKIIMOHHBIX U JP.).
XynoxecTBeHHas: 00paboTKa MaTepranos.

Paspnens! no npopuiaio «Kyiabrypa 1oMa, AM3aiiH M TEXHOJIOTHH»

JlexopaTUBHO-IIPUKIIATHOE TBOPUYECTBO.
Hutepsep.
Hcropus xocTroma.
KoHcTpynpoBanue u MOAENMpOBaHNE IBEUHBIX U3IETUN.

MatepuanoBeieHe TEKCTHIIbHBIX MaTepUaOB.
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6. Mamu=HoBeneHueE.

7. TexHONOTMYU MPOU3BOJCTBA U 0OPAOOTKN MaTepUaNIOB (ITUIIEBHIX MPOIYKTOB, TEKCTUIIBHBIX

MaTepHuayioB U Ip.).

8. XynoxecTBeHHast 00paboTka MaTeprasoB.
Paszgeanl no npoduiaro «PodoToTexHNKA)

1. MexaHudeckue nepcaadu. 38.,/121‘11/1 Ha OIpCACIICHUC TUIIA IICPCAAYIH 110 €€ JICMCHTAM.

Pacuer nepenarounoro otHoueHus (3y0yaras nepeiaya, peMeHHasi iepeayda, BAHTOBAs,

(GpUKIIMOHHAS).

2. 33,[[8‘11/1 Ha YTCHHUEC U paCyYCT KUHEMATHYCCKUX CXEM.

3. PaBHOMepHOC JABHXKXCHUC ([[BI/I)KGHI/IC OJJHOI'O MM HECKOJIBKHUX OGLGKTOB, CpCaussa

CKOPOCTb).

4, PaBHOHepeMeHHOC JABHXKXCHHUC (I[BI/I)KGHI/IG OAHOI'O U1K HECKOJIBKUX O6’beKTOB).

5. ITocnenoBaTenpHOE U mapajjicJibHOC COCAMHCHUC IIPOBOJIHUKOB B SHeKTqueCKOﬁ OCIIn.

CMemanHoe COCIMHCHUEC ITPOBOJHUKOB.

6. Bunsi rpadoB (u30MopdHOCTH rpadoB, CBAZHOCTH IpadoB, OPUEHTUPOBAHHBIE TPadBbI,

JIEPEBbsI, B3BELICHHBIE Tpadbl).

7. O6xon rpada. 3agaua o Kenurcoeprckux moctax. Teopema Ditnepa (3agaun o

BO3MO>KHOCTH H300pa3uTh 33JaHHYI0 QUTYPY OJTHUM POCUCPKOM TIepa, HE OTPHIBAs €ro OT OyMaru

M HC ITPOBOAA HU OIIHOﬁ JIMHUHN I[Ba)KI[I)I).

8. Ilytu u nukisl B rpadax.
9. 3agauya o kparyaiiieM myTH.

10. AnroputM. PaznudHbIe CIIOCOOBI MPEICTABICHUS aTOpUTMa (IIPOrPaMMHBIHA KO/,

TICEBIIOKO]I, OJIOK CXEMBI).

11. OI.[CHKa CJIOKHOCTH aJITOpHUTMA. OHTI/IMI/ISaHI/IH aJiropuTMma.

12. JleiicTBHE MCTIOIHUTEIS B OOCTaHOBKE I10 33/IaHHOMY aIrOpUTMY (POOOT-U4EpPTENKHHUK,

pobOT-MypaBeil Ha KJIETYaTOM T0JIE).

13. CocraBieHue mporpaMMBbI IJIsl HCTIOIHUTENS B 00CTaHOBKE (POOOT-4epTEeKHUK, pOOOT-

MypaBel Ha KJIETYaTOM IOJIe).

14. MaccuBsl (ofHOMEpHBIE U MHOTOMEPHBI). COPTHPOBKA MaCcCHUBOB.

15. Jlatumku. PabGoTa ¢ gaTumka. AHaIM3 MOKa3aHUi qaTdukoB. PaboTa ¢ maHHBIMH,

MPEICTaBICHHBIMU B pa3HOM BHjIe (Tabnwuia, rpaduK U Tak jaajee).

16. Jlormueckue TaOIMYHBIE 3a0aUH.
17. KoaupoBanue uHGpOpMaLUH.

18. AnropuTMBI JBMKEHUS poOOTa 110 IMHUH (TIPOTIOPIMOHATBHEIN, AuddepeHnnanbHbI 1

MHTETPAIbHBIN PEryisiTOpbl, CMEIIaHHBIE PETYIISATOPHI).
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19. dunbTpanus TaHHBIX.
20. Jlorudeckue OCHOBBI KOMIIBIOTEPA.
21. AnreGpa JOTHKH.
22. Jloruveckue orneparum.
23. Cxewmsl Diinepa.
24. YrpoieHue JTOTUYECKUX BRIPKEHUH.
25. Tloctpoenue TabaMIIBI 110 JJOTHYECKOMY BBIPAKCHHIO.
26. IlocTpoeHue JTOrHYeCcKOro BhIPaKEHHs 110 TaOJIUIe HCTUHHOCTH.
27. Pabora ¢ mukpocxemamu. Peannzanus Ha MUKpocXeMax 3aJJaHHbIX JIOTHYECKUX (DYHKIIHIA.
28. IIporpammupoBaHre MUKPOKOHTPOJLIEPOB cemericTBa Arduino.
29. Tlonsatue uudpoBOTO U aHAJTIOTOBOTO CUTHAJIA.
30. ba3oBble NOHATHE O MUKPO3JIEKTPOHUKE: IPABUIa KOMMYTAIlMU, CBOMCTBA 3IEKTPOHHBIX
KOMITOHEHTOB.
Paznennt no npodpuiaio «Mupopmaunonnasi 6€30MacHOCTbY»
1. TexHomoruu noyry4eHust, 00pabOTKM U UCIIOIB30BAHUS HHPOPMALIUH.
2. KogupoBanue uHbopmary.
3. B3aumoBnusiHUE YPOBHS pa3BUTUS HAYKH, TEXHUKU U TEXHOJIOIUU U PhIHKA TOBAPOB U
YCIIYT.
4. CoBpeMeHHbIE TEXHOJIOTUN OTPaCiIel IPOMBIIIIIEHHOCTH.
5. 3HaueHNe NHHOBALMOHHON JAEATENbHOCTH NPEANPHUATHS B YCIOBUSAX KOHKYPEHIIHH.

6. Metos! cOopa u cuctemaruzanuu nHpopmanuu. CrocoObl XpaHeHUsT HHPOPMALIUH.
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Ipuio:xxkenue 2

IIpumeps! 3aJaHN HIKOJBLHOIO 3TANa BCEPOCCUICKOM 0OTUMITHAABI HIKOJILHUKOB

0 TEXHOJOI'MH

Obwasn uacmo

1. YKaxXuTe TUIl OCBETUTEIBHBIX QJICKTPOJIaMII, KOTOpBIfI JacT YUCTO OenbIi OBET C XOJIOAHBIM

I‘OJIY6OBaTLIM OTTCHKOM HJIM C TCIJIBIM PO30BBIM OTTCHKOM:

1)
2)
3)
4)

CBETOAMOHAA JIaMIIa,
JlaMIla HaKaJIMBaHU4,
TaJIOreHHas JJaMIia,

JJIOMHMHCCIICHTHAas J1aMIia.

2. Ha3zoBuTe TEXHOJIOTHH, IPU KOTOPBIX JUIS TPOU3BOICTBA OOBEKTA MaTEpHAJl YAAJSICTCS:

1)
2)
3)
4)

(dhopMaTHBHEIE;
aJITUTHBHBIC;
CyOTpaKkTHUBHBIE,

WHyCTpUAJIbHBIE.

3. Kak Ha3pIBaeTCs KOHSUHBIN pe3yibTaT npouecca KOHCTPYI/IpOBaHI/IH?

1)
2)
3)
4)

co3nanue paboueil TOKyMEHTAaIlUH,
co3nanue paboyeit Moen,
co3ganue paboyero NpoTOTUINA,
CO3JIaHUE MOJICITH ITPOTOTHIIA.

Cneuuaﬂblm}l uacmo

Ipoghunv « Kynemypa doma, ousaiin u mexHoiocuuy»

1. Pacmnonoxute NEPCUUCICHHBIC BUABI JCKOPATHUBHO-TIPUKIIAAHOTO UCKYCCTBA B IOPAAKEC BPEMCHU

uX NosBIeHHs Ha Pycu: pocnuck no Tkanu, pUHADTH, 1eKynax, (GUINrpaHb, JOCKYTHOE IIUThHE.

gl | W N|

HayKa 0 OBCTC, BKIIIOYAKOIasa IOMHUMO TPaJUITUOHHOTO IBCTOBCACHU A ((I)I/IBI/IKB. OBCTAa, LIBETOBOM

KpYT, [IBETOBbIE KOHTPACTbI) pa3/iesl 3HaHUH O IIBETOBOI KyJIbTYype, LIBETOBOI rapMOHUH,

HOBETOBLIX MPCANOYTCHUAX, IBETOBOM A3BIKC HA3BIBACTCA

1) xonopucTHKA;

2) 1LBETOJIOTHS,
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3) KOJOpHMETpHS,
4) uBerodu3uKa;
5) uBeromeTpus;
6) uBeTOTEpAIHS;

3. . CxeMbl Kakoro BUa JeKOopa NpeICTaBICHbl HA JAHHOM PUCYHKE?
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1) Oydsry
2) OpHAaMEHT;
3) BBIIIKBKA;
4) CcKIaaKH.
[TpumMep TBOpUECKOTO 3aaHuUs — Kekc-3a/1a4a:
Pa3paboTka 3ckm3a MKOIBHON (GOPMBI JUISI HAYATEHOM MIKOJIBI C YY€TOM ITOJIOBO3PACTHBIX,

KIIMMAaTUYCCKUX U PECTHOHAJIbHBIX 0COOCHHOCTEH.

Ipoghuns «Texnuka, mexHono2uu u mexHu4ecKoe meopyecmeo»
1. Kakue Tarmbl poOOTOB MOy HanOoJIbIIee pacpocTpanenue B 60-¢ roab XX Beka:
a) MEUITUHCKUE;
0) mepcoHaNbHBIE;
B) IPOMBIILIIEHHBIE;
T') BOCHHBIC;
1) CEpBUCHBIE;
€) KOCMUYECKHUE.
2. JInst co3aHus Kakoro JOKyMEHTa UcToib3yercs «Jlerans» B Kommace 3D?
a) TPEXMEPHOT'0 00BEKTA;

0) cnieuugukanuy;
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B) COOpKH;

r) ¢pparmMeHra.
3. Huxe npuBeieHbl TEXHOJOTUUECKHUE OTEpalliy MPU POCIIMCH MO JIepeBY Ha mpumepe Me3eHckoi
pocrucu (ApxaHresbckas 00J1.). B 3Toii pocnucu Cnosb3yeTcs Ba [[BeTa: oxpa (KpacHbI [[BET) U
4yépHBI (paHee WCIONb30Bajach Caxa). YKAKUTE [BE TEXHOJOTHYECKHE OIlepaluu, He
UCIIOJIb3yEMbI€ B HA3BAHHOW POCIIHCH:

a) HAHECEHHUE PUCYHKA KapaHallioM;

0) pOCTIMCH OXPOM C MTOMOIIBIO «TUCKHY (MTAJIOUKH);

B) 4€pHasi 00BOKA C TIOMOIIBIO TIEPa;

r) 3apyOka

1) HAHECEHHUE y30pa C TOMOIIBIO KUCTOUKH;

€) JIeKOpaTUBHAs OTJIEIKA MEIIKUMH CTaMECKaMu

) BBICYIITUBAHUE MOCJIE OKPAIIUBAHUS;

3) OTIENKa OJTH(OH.
[Ipumep TBOpUECKOTO 3adaHus — Kelc-3a1a4a:
Bam HeoOxonuMo pa3paboTaTh TEXHOJOTHYECKYIO JOKYMEHTaluio usnenus «Ozpanuyumens O
KHUe», cocTosiIee U3 TpEX nerajneit (0HOM OMOphI, OJHOW OTBETHOH JCTAd U OAHOW CPEAMHHOM
neranu). Pa3zpaboraHHas cpeluHHAas AeTallb M3JCNHS JOJKHA OTJIMYAThCA OT MpelaraeMbIX

BapHuaHTOB 00pa3ma

3ananue

e PazpabortaiiTe uepTex CpeIUHHOW JeTauu M3JeNlus C BHYTPEHHUM KOHTYPOM
«Oepanuuumens 0na KHue» C YyKa3aHMEM TabapUTHBIX pa3MepoB (pa3MecTUTE 4YepTEX Ha
JIOTIOJTHUTEIILHOM JIUCTE C M300paKEeHUEM PaMKH M OCHOBHOW HaJITUCH)

e U3oOpa3ute >CKU3 CPEAMHHON JIeTaau ¢ MPOPAOOTaHHBIMU AJIEMEHTAMHU XYI0)KECTBEHHOTO
U JIA3aHEPCKOTO pEUIeHUN W3JeNus, PU 3TOM KPHBOJIMHEWHBIA KOHTYpP ITOCTPOMTE C MOMOIIBIO
UPKYJIA (3CKU3 pa3MECTUTE Ha JONOIHUTEIBHOM Pa3IMHOBAHHOM JIMCTE).

e VKaXHUTe MHCTPYMEHT, MPUCHOCOOJEHUS, 000py/lOBaHME W HAa3BAaHUE TEXHOJOTMYECKHX

onepaunﬁ JJIs1 U3TOTOBJICHUA BHYTPEHHETI'O KOHTYpPa CpCI{HHHOfI JACTalIn:
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e VYKaxuTe Ha3BaHUE BHJIA JEKOPATUBHON 00paOOTKH BCETO MU3IEITHUs

Ilpoguns «Pobomomexnuray
5-6 kinace
Ha poGore-nocraBuiyke eapl YCTaHOBJIEH JATYMK OTPAXEHHOIO CBETa, KOTOPBIH
HanpasJyieH BHU3. Takoil JaT4YMK [TOMOTaeT JIy4dlle IMOHATh, 10 KaKOM MMOBEPXHOCTHU CIIEAyeT poOoT.
Hanpumep, nopoxnas pazmeTrka oTiudaercst oT acdanbra MuHnumyM Ha 200 equaun. Bo Bpems
nepee3fa Iepexona cucrema 3adUKCUpoOBasa cleNylolue Ioka3aHus aaTdyuka (cM. TaGummiry).

CKonbKo benvix no10coK ObLIO HA Neuexo0HOM nepexode, KOMOPbLL nepeexan pobom, eciu oH CIapmosa C

acgaroma.

cek |1 |2|3]4|5|6(7[8]9]10|111|112(13(14|15|16|17|18(19]|20]|21|22|23|24(25]|26

ceHc | 345)|356|346(606|621|320(327(338|644|671(320|349|677|662|335|334|660(680(675|323|349(662|649]| 320|346 338

7-8 kIacc

Ha poOote-mocraBiuke enbl YCTaHOBICHO MHOXECTBO JIAaTYMKOB  PACCTOSHUS,
HaIlpaBJIECHHBIX B PAa3HbIC CTOPOHBI. TaKOM AAaTUUK HEOOXOIAUM JIJIsl ONpeIeNieHUs mpensaTCcTBUi. Bo
BpEeMs JBUKCHHS BJIOJIb YJIHMIIBI C OTPAKIAIONIMMHE CTOJOMKaMH 3a0opa cucreMa 3aduKcHpoBalia
CIICyIOIAE TIOKA3aHWs JaT4rKa, YCTAaHOBIECHHOrOo cOOKy poOora u cMmotpsmiero Ha 90°

OTHOCUTENBHO ABMKeHUs (cM. Tabnuiy). Cronvko cmonbuxos 6ulio Ha yiuye, no KOMOpPou O8U2aIC

pobom, eciu wupuna mpomyapa — 1,2 m, wiupuna poooma — 40 cm, u on 0gu2aemcs NPUMEpPHO No YeHmpy.

ceK
112(3]4(5]6|7]18(9]10]11(12|13]|14(15|16|17|18|19|20|121]|22(23|24|25|26

oM
50 |59|69|37 (41|64 |77 |77(36]|42|162|80|74(68|37]|38|72|63(55[44[39]|65|63|68|65|74

9 knacc

IOHBIE POOOTOTEXHMKM PEIIMIM MOMEHATh KOHTPOJUIEp B CBOEM MOOWIIBHOM pOOOTE,
e3[IIeM M0 JIMHUM, Ha Oojee mnpou3BoAUTENbHBIA. Cpeny Mpoyero y HOBOTO KOHTpOJLIEpa
oonmpmasi  paspsaHoctb ALIIl. AHaIOroBBIM JaTYMK OCBEHICHHOCTH, TOAKIIOYCHHBIM, K
koHTposutepy Arduino UNO, Ha Genoif mOBepXHOCTH BO3Bpallan 3HaueHue 245, a Ha yepHoil 867.
Kakwue 3HaueHus OyaeT Bo3BpaliaTh JaTYHK, €Cu Y HOBOro kKouTposuiepa AL 14-pa3psaubiii?

10 kiace

Wnbs kynuin HOBBIN JipaiiBep MOTOPOB JUIsl CBOETO poboTa. M3 MHCTPYKIMHU OH y3HAl, 4TO
JpaiiBep YNpaBJsIeTCsl [BYMsl CHUTHajlaMM, KOTOpBIE 3aJal0T HaIpaBI€HUE U CKOPOCTb.

Hanpasnenue uudpossiv curranom 1 unum 0, a ckopocTts curagoM PWM. Unbs cobpan npumep u3
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WHCTPYKIMU moj ympaBieHueM ArduinoUno W 3amycTHi TECTOBBIM NMpUMEp MpPOTrpaMMbl. Bhl
BUUTE PParMEeHT ITOU MPOrPAMMBI.

Onummre, Kak BeJET ce0s MOTOP, TTOAKIIOUEHHBIN K IpaiiBepy.

Cxoubko pa3 3a 10 cekyH[ BBIIOJIHEHUS IPOrPaMMbl MOTOP MOJHOCTBIO OCTAHOBUTCSA?

dir = dir + 1;
digitalWrite(pinDIRECTION, dir % £2);
for (int 1 =0; 1 < 256; i+ {
analogWrite(pinPWM, 1i3;
delay (5);
}
for {int L = 255% 1 »=0; 1--3 {
analogWrite(pinPWM, 1)
delay (5);
11 xnacc
JU1si TOYHOTO TTO3UITMOHUPOBAHHUS MOTOpPa KOMaHJa pOOOTOTEXHUKOB UCIIOIB3YeT MOTOP-
PEOYKTOp C SHKOAEPOM. Takoi MOTOP COCTOUT M3 3 YacTeil: ANEKTPUIECKUIl IETOYHBII IBUTATEIb,
PEIYKTOP ¥ MarHUTHBIN SHKOJEP, PUKPEIUICHHBIH K Baly JBUraTeis. JHKOJAep UMEET TOYHOCTh 12
CHUTHAJIOB Ha OJWH 000poT. M3BECTHO, YTO B PEAYKTOPE HMCHOIB3YIOTCS IMIECTEPEHKH TOJIBKO
pasmepa 8 u 12 3yObeB.
OTBeThTE HA CIIEAYIOLIIE BOIIPOCHI:
1) Kakoe MuHMManbHOE NEpeIaTOYHOE OTHOIICHHE PEAYKTOpa MOXXET OBITh, YTOOBI
TIOJTYYUTh TOYHOCTh M3MEPEHHsI BPAIICHUS BBIXOTHOTO Baja HE MeHee 1°
2) Ecnu mpu TakoMm penykTope SHKoaep 3a 15 cekyHn BepHyn 124 curnana, ¢ Kakou

4acTOTOM BpalllaeTcsi BEIXOAHOM Bajl MOTOpa?

Banuod man

“a

Moo

Ipoghunv « Unghopmayuonnas 6ezonacnocmo»
UYenoBek, BHepBbIC YCHBIIIABIIMK 00 WH)OpPMAIMOHHOW OE€30MacHOCTH, CIPOCHI Y

HIKOJIbHHKA: ((I/IH(I)OpMaI_II/IOHHaH 0e30MmacHOCTh? I[a pa3Be C O3TUM HYaCTO CTAJIKUBACHIBCS B
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KU3HU?» BpiOepure Bcex, KOMy IMPUXOAMTCS HMETh J€JI0 € 3aJadaMu  HH(OPMAIMOHHOMN
0€30MaCHOCTH PETYJISIPHO B paMKax CBOEH J1eSTeNbHOCTH:

® [IPaBUTEILCTBA FOCYIApPCTB;

® [I0JIb30BaTEeNIM  MH(MOKOMMYHHMKAIIMOHHBIX YCTPOHCTB — CMapT(QOHOB, MEPCOHATIBHBIX
KOMIIBIOTEPOB U T. [1.;

® BOJMTEIN aBTOMOOUIIEH;

® KOMMEpYECKHE OpraHU3aluy;

® [IIKOJIbHBIE KPYKKH U CIIOPTHUBHBIE CEKIUH;

® BOOPYXEHHBIE CHIIBI;

® [MCAaTENIN U XyJOKHUKH;

® CIIOPTCMEHBI.

BupycHbiii aHanuTtuk (paOOTHHMK, H3y4YalOLIUH BpPEIOHOCHBIE IPOrpaMMbl C LENbIO
pa3paboTKU CPEACTB UX OOHAPYKEHUS U HEUTpaIM3alln) CTOJIKHYJICS ¢ (aiiaoM, 3amndpoBaHHBIM
BUPYCOM-IIU(POBANBIIMKOM (IIpOrpaMMoi, KoOTopas OJokupyeT paboTy C  yCTpOHCTBOM
MIOJIb30BATENsl — HAIpUMeEp, ImyTeM mudpoBaHus (aiijioB MOIB30BATENS — U Jajiee TPeOYeT BBIKYII
3a BOCCTAHOBJIEHHE pab0oTOCIIOCOOHOCTH cucTeMbl). O Ha U3 CTPOK (haiina BhIMIIsIIENa CIEAYIOIUM
obpazoM:

[OHLVII OVIIIHDVIT
Bnagenen ¢aiina yrBepxkaaer, 9to (aiii comepkall CIUCOK TOKYIOK, 3alUIAaHWPOBAHHBIN MM Ha
CIIEYIOIIYIO0 HEJEN0, a JaHHas CTpOKa — 3arojloBOK JaHHOro cmucka. Omnpenenure mudp,
peaI30BaHHBINA B JaHHOM BUpYyCe-IIH(POBATIBIIUKE.

10-11 xmacc

BupycHbiii aHanuTtuk (paOOTHHMK, HW3y4YalOlUH BPEJOHOCHBIE TPOTPaMMbl C IIEJIBIO
pa3pabOTKU CPEACTB UX OOHAPYKEHUSI M HEUTpAIM3aIlii) CTOIKHYIICS C (ailyiom, 3amudpoBaHHBIM
BUPYCOM-IIU(POBANBIIMKOM (IIpOrpaMMoi, KoTopas OJokupyeT paboTy ¢  yCTpOHCTBOM
HOJIb30BATENs — HapuMep, ImyTeM mudpoBaHus (GaiaoB NOIb30BaTENs — U Jajee TpeOyeT BhIKYII
3a BOCCTAHOBJIEHHE paboTOCIIOCOOHOCTH cucTeMbl). OHa U3 CTPOK (haiina BeIIIIsIIENa CIEAYIOINUM
obpazoM:

[MOHLVII OVIIIIDVIT
AHaIUTUK TPEANONOXKUI, YTO HCIOJIB30BAICA KAaKOH-TO M3 IIU(PPOB, OTHOCIIIUXCA K
KJaccy mpocToil 3aMeHbl. OmnpenenuTe HUCIONb30BaHHBIA BHUPYCOM IIU(GP ¥ BOCCTAHOBHUTE
MIEPBOHAYAJIBHBIN TEKCT B TAHHOM CTPOKE.

ITpumep TBOpUECKOTO 3a1aHus — Kelc-3a1a4a:
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IIpuy  nmpoexkTHpoBaHMM  MH(POPMALMOHHBIX  CHUCTEM  PA3IMYHBIX  OpraHM3aLui
paccMaTpUBAIOTCS M BONPOCHl HMH(OpPMAIMOHHOW 0€30MacHOCTH. BbI MpHriameHsl NPUHSTH
ydacTue B TAKOW JEATENBHOCTH JUIsl OyyIiel NOJUKINHUKH.

3aganue:

e [lepeuncnute BCe BHUIBI TOKYMEHTOB M CBEICHHUI, KOTOPbIE MOTYT MOTPeOOBATh 3aLIUTHI.
OO6ocHylTe CBOE PEIIICHHE.

e [lepeuncnute Bce yCTPOMCTBA W KOMMYHHKAIIMH, JJIsl KOTOPBIX TpeOyercss oOecreynBaTh
UH(POPMALIMOHHYIO 0€301acCHOCTh, 0OOCHOBAB CBOE PEIICHHUE.

e YKaXuTe JHIl, KOTOPbIe NOTEHIIMAIHHO MOTYT HapYIIUTh HHPOPMAITMOHHYIO O€30M1aCHOCTb.

e OueHute BO3MOXHOCTH MpHUMEHEHHs MM@poBaHUS uHPOpMAIMU sl  OOecreueHHs
MH(POPMALIMOHHOM 0€30IIaCHOCTH M yKa)KUTe, KaKue CBEIECHUS U B Kakoil (opme 1esnecoodpasHo

XPpaHUTb UK ICPCAaBaTh B 38.IJ_II/I(1)pOBaHHOM BHUAC.
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IIpumepsbl 3a1aHUi MYHHIIUIIAJIBHOIO 3TANA BCEPOCCUICKOM OJIUMITUA/IbI HIKOJIbHUKOB
M0 TEXHOJIOTHH
Obwasn uacmo
1. Kakoii THIT OCBETUTEIBHBIX AJIEKTpoJaMIl 0bsanaeT Hanboabm KIT/[?

1) rajioreHHas JaMmIa;

2) cBeTOAMOAHAS JIaMIIa;

3) JIIOMUHECIICHTHAS JIaMIIa;

4) IaMIia HaKaJIuBaHHUS.

2. Kaxkue u3 MamuH (0] MallliHOM MOHUMAETCs. HEKOe YCTPOHCTBO, KOTOPOE MPEAHA3HAUCHO IS
BBITIOJTHEHMS TTOJIE3HOU Pa0OTHI) OTHOCATCS K TEXHOJIOTHYECKHM? YKaKUTE JIBa BEPHBIX
OTBeTA.

1) nBUTaTenh BHYTPEHHETO CrOpaHUS,
2) MeTamio00pabaThIBarOIINil CTAHOK;
3) 2JIEeKTPOBUTaTEIb,
4) »sneKkTporeHeparop;
5) snekTpuuecKas meyb.
3. BaxHeWmmM 5KOHOMUYECKHM MOKa3aTelieM MPOU3BOACTBA IPUHATO HA3BIBATD . ...
1) cebecToMMOCTh MPOIYKIINH;
2) KayeCTBO BBIYCKAEMBIX M3JICIIHIA;
3) TEXHOJIOTHUH U3TOTOBJICHHS;
4) Matepualbl s U3TOTOBJICHUS MPOIYKIINH MPEATIPUSTHS.
Cneyuanvnan wacmeo
Ipoghunv « Kynemypa doma, ouzaiin u mexHoiocuuy.
1. Buemnsis ¢hopmMa o/1exk bl ONPEAETSeTCs TNHUIMU
1) cunysTHBIMHE;
2) KOHCTPYKTHUBHBIMH;
3) KOHCTPYKTHBHO-JCKOPATHBHBIMH;
4) (burypHbIMY;
5) KOMITO3UIIHOHHBIMH.
2. Kpucrnan JInop mpemiokun Takyro TOCIeI0BaTeIbHOCTh PA0OTHI HaJT KOJIICKITUCH:
1) cryaus — MacTepCKue — CaJioH;
2) wuccleoBaHNE — U3TOTOBJICHUE — BHEIPEHHUE;

3) MMPOCKTUPOBAHNUEC — TCXHOJIOTHUA U3TOTOBJICHUSA — I[C(I)I/IJ'IC.



3. TlonGepute miis U3 MPEACTABICHHBIX CKJIAIOK HA3BaHUS

a
1) oaHOCTOPOHHUE CKIIAJKH;
2) 0aHTOBBIE CKIIAJIKH,
3) BCTpEYHBIC CKIIAJKH;

4) cknaaku — rogpe.

%R—T —— j ‘T"‘*j

HpHMep TBOPUYCCKOI'o 3aJlaHUA — Keﬁc-3az[aqa:

Ha ocHOBe 3agaHHBIX HCTOYHHKOB TBOpYCCTBA paapa60TaTL ABTOPCKYKO TKaHb H

MNPEAJIOXUTh 3CKHU3 KOCTIOMA M3 HEC.

HpO@uﬂb ((Te.XHl/lKCl, mexHoJjocuu U mexHuiecKkoe meopuecneoy

1. l[aT‘-II/IK pacCTodHusA — 3TO YCTpOﬁCTBO, KOTOPOC HUCHOJIB3YCTCA UL U3MEPCHUA PACCTOAHUA O

Oommxkaiimiero oowvekrta. s ymoOCTBa NaT4MK BCTPaMBAIOT B KOPITYC, MPOTPAaMMHPYIOT €ro U

npuaaroT KOMITaKTHBIN BH. Conocmasgbme munsi 0amuuxos paccmosnust ¢ ux 0cobeHHoCmamu pa60mbz.

1.

WNudpakpacHsbIii JaTYnK c

MOAYJIMPOBAHHBIM CUTHAJIOM

A. OOBeKTI € TEMHOH  MOBEPXHOCTHIO

OIpeacIIsICT, KakK YAAJICHHBIC Ha OoJIIbIIIOE

paccrosiHue
2. AKTHBHBIH MH(]paKkpacHbI JaT4MK | B. IIBer u ¢daxkTypa NOBEPXHOCTH OOBEKTA
0e3 MOIyNIAUH CYLIECTBEHHO HE BJIMSIOT HA PE3YJIbTaT U3MEPEHUN
3. [MaccuHsIii nHGpakpacHsril qatauk | C. [Tnoxo ompexnenseT 0OBEKTHI C IIaJAKOW WK
LIEPCTUCTON ITOBEPXHOCTHIO
4, VY pTpa3ByKOBOH NaTYMK D. Omnpenensier OOBEKTHl MO HCXOMAALIEMY OT

HUX TCIIJIOBOMY HU3JTYYCHUIO

2. B HapogHOM TpaJMLIMOHHOM HCKyccTBe Poccum B pe3HOM yKkpalleHMH OBITOBOM yTBapu, B

BBIIIIMBKE HAPOAHOTI'O KOCTHOMA, B HpOHHJ’ILHOﬁ pe3b6e HU30bI HEPCAKO HUCIOJBb3YHOTCA CaMBIC

Ppa3HbIC OPHAMCHTHI, JI1 KOTOPBIX CBOMCTBEHHBI OHpCIIeJ'IéHHLIC MoTuBbL. K mpuMepy:

B reOMETPUIECCKOM OPHAMEHTE TaAKUMHU MOTHBaMU SBJISIOTCA pOM6, TPEYTrOJbHUK, JIYY U T.A.
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B pacTuTe/IbHOM OpHAMEHTe — [[BETOK, JIPEeBO, OYTOH U T.JI.

B anTponomopgHoM opHaMeHTe — ppOHTAIbHAS )KEeHCKas PUrypa, npoduib BCaaHUKA U JIp.
B......... OPHaAMEHTE — IICTYXHU, IIaBJIMHELI, JABYIJIaBbIC IITUIBI, KOHU, JIbBbI, OJICHU.

OmnpenenuTe HampaBlICHHE OPHAMEHTA, €CIIM B OTY TPYIILY BXOJAAT NETYXH, MABIUHBI, JIBYTJaBbIC

IITHULIBI, KOHHU, JIbBbI, OJICHU.

3. Kakoii u3 mnpeacraBieHHbIX BHA0B 3D-monenupoBanusi HaumOoJsiee NPUMEHHM IS
MO/JeJIMPOBAHNS B NIPOMBILLIEHHOH cepe npu pa3padoTke 3y0UaThIX KoJec, MepeaaToYHbIX
Y3JI0B 1 MEXaHU3MOB

1) 3D-cKyNnbITHHT;

2) CAD-MmoenupoBaHue;

3) PVA monenupoBanue;

4) TPEK-monenupoBaHue;

[Ipumep TBOpUEcKOro 3aaHus Keic-3a1a4a:

Bam HeoOxonuMo pa3zpaboTaTh TEXHOJOTHYECKYIO JOKYMEHTAIuIo usnenus «Ozpanuyumens O
KHUe», cocTosiIee U3 TpEX nerajneit (0HOM OMOphI, OJHOW OTBETHOH JCTAd U OAHOW CPEAMHHOM
neranu). Pa3zpaboraHHas cpeluHHAas AeTallb M3JCNHS JOJKHA OTJIMYAThCA OT MpelaraeMbIX

BapHuaHTOB 00pa3ma

3ananue

e PazpaboraiiTe uepTex CpeAUHHOW JeTaaud M3AeNus C BHYTPEHHUM KOHTYpPOM
«Oepanuuumens 0na KHue» C yKa3aHMEM TabapUTHBIX pa3MepoB (pa3MeCTUTE YepTEX Ha
JIOTIOJTHUTEILHOM JIUCTE C M300paKEeHUEM paMKH M OCHOBHOW HaJIITUCH)

e U300pa3ute 3CKU3 CPEAMHHON JIeTaau C MPOPAOOTAHHBIMU SJIEMEHTAMHU XYI0KECTBEHHOTO
U JIA3aHEPCKOTO PEUIeHUN W3JeNus, PU 3TOM KPHBOJMHEWHBIA KOHTYP ITOCTPOMTE C MOMOIIBIO
UPKYIIS (3CKU3 pa3MECTUTE Ha JONOIHUTEIBHOM Pa3IMHOBAHHOM JIMCTE).

e VKaXHUTe MHCTPYMEHT, NMPHUCHOCOOJEHUs, 000py/lIOBaHWE U Ha3BaHUE TEXHOJIOTMYECKUX
orepanuil 1 U3rOTOBJIEHNS BHYTPEHHETO KOHTYpa CPEAMHHOM JI€TaNH.

e VYKaXuTe Ha3BaHUE BUJA JIEKOPATUBHOI 0OpabOTKH BCErO M3AEIHS.
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Ilpoghunv «Pobomomexuuray

5-6 knace

Ha poGote-nocTaBumke €1kl yCTAHOBJICH NaTYHK OTPAXXEHHOTO CBETA, KOTOPHIM HAINPaBJICH
BHU3. Takoil JaT4yuMK MOMOTraeT JIydlle MOHATh M0 KaKOoM MOBEPXHOCTH cieayeT podot. Hampumep,
JIOpOXHAsl pa3MeTKa, OTJIMYaeTcs OT acdansra MuaumyM Ha 200 exunui. Bo BpeMs niepeesna nepexoma

cuctema 3aUKCHpOBaja clelyolye MoKa3aHus faTuuka (cM. tabauiy). Cxoavko 6envix norocox Ovlio Ha

neuexo0HoM nepexooe, KOmopwlil nepeexai pobom, eciiu OH Cmapmosa ¢ acGarbma.

cek |1 |2|3]4|5|6(7[8]9]10|111|112(13(14|15|16|17|18(19]|20]|21|22|23|24(25]|26

ceHc | 345)356|346(606|621]|320(327(338|644|671(320|349|677|662|335|334|660(680(675|323]|349(662|649| 320|346 338

7-8 kIacc
1) Ha pobore-mocTaBmuKe e€Ibl YCTAaHOBICHO MHOXKECTBO JaTYUKOB PACCTOSHUS,
HaIlpaBJIECHHBIX B PAa3HbIC CTOPOHBI. TaKOM AAaTUUK HEOOXOIAUM JIJIsl ONpeIeNieHUs pensTcTBUi. Bo
BpeMsl BUKEHHS BJIIOJIb YJIMIIBI C OTPAKIAIOIIMMH CTOJIOMKaMH 3a0opa cucreMa 3aduKcupoBaia
CIeyIollue T[IOKa3aHus JaTYMKa, YCTaHOBIEHHOro cOOKy poOoTa M CMOTpSILEro Ha
90°0THOCUTEIBLHO ABMKEHUS (CM. Tabiuily). CKkoabko cmonoukos 6bLio HA yauye, no KOmopou 08U2aics

pobom, ecau wupuna mpomyapa — 1,2 m, wiupuna poboma — 40 cm, u on dsucaemcs NPUMEPHO NO YeHmpY.

cex
1]12|3|4|5|6]7|8]|9|10(11]12]13|14(15(16|17]18]19|20(21(22|23]|24|25]|26

cM
59 |59(69|37|41|64|77|77(36|42]|62|80(74|168]|37|38|72|63|55(44(39]|65|63[68|65]|74

2) Cepexa u Jlama cobuparoT poOoTa WU HE MOTYT JOTOBOPUTHCS, KakK JIydllle CHeNaTh
penykTop, 4ToOBl poboT exanm Obictpee. Ilyrem mpoO ycTaHOBWUIIM, YTO C MepeAaTOYHBIM
oTHomieHueM 1:25 poOOTy yXe He XBaTaeT MOIIHOCTH, YTOOBI CABHUHYTBCS C MeECTa, HO TpH
nepeaaye MeHble poboT eneT. B ux pacnopspkeHuu ectsb mectepeHku 8, 12, 24 u 40 3y0ObeB, HO B
oueHb OoypIIMX KosnyecTBaxX. Kakylo MakcumalpHylo mnepenady pebsita MOTyT coOpaTh M3
UMEIOLINXCS HIECTEPEHOK, YTOOBI YCKOPUTH cBoero podoTa? IIpu 3ToM pedsita MOT'yT UCIIOJIB30BaTh
TOJIBKO 6 MIECTEPEHOK.

B otBere 3anmmmTe: a) mneperaTOYHOE OTHOLIEHHWE, O) Kakue MMEHHO HIECTEePEeHKH
UCTOJIBb30BaAIM pedsita B mepenaye. lllecTepeHkH 3amuimTe MO YBEIWYEHHUIO KOJIWYECTBA 3yObeB
yepes 3anaryro. Hanpumep, 8, 8, 12, 24. IlepBasg u3 nepedyncIeHHBIX MECTEPEHOK PaCIONOKEHA

HEMMOCPCACTBCHHO HA BaJly MOTOpaA.
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9 kiacc

HOHBIE POOOTOTEXHMKHM PEIIMIM MOMEHSATh KOHTPOJJIEP B CBOEM MOOWJIBHOM poOoTe,
e3[1IeM 110 JIMHUM, Ha Oojee Npou3BOAWUTENbHBIA. Cpeau Ipodero y HOBOTO KOHTpoOJUIepa
oospmas pa3psagHocth ALIl. AHaIOroBBIM TaTYMK OCBEIIEHHOCTH, TOJIKJIFOYCHHBIA K KOHTPOJUIEPY
Arduino UNO, Ha Oenoil MOBEPXHOCTH BO3Bpamiai 3HadeHue 245, a Ha depHou 867. Kakue
3HaueHUs OyAeT BO3BpalIaTh JaTUYUK, eCIi Y HOBOTo KoHTposuepa AL 14-pa3psaabiii?

10 xnacc

Wnbs kynui HOBBIN JIpaiiBep MOTOPOB UIsl CBOETO poboTa. M3 MHCTPYKIMHU OH y3HAJ, Y4TO
IpaiiBep ympaBisieTcss [BYMS CHTHajaMH, KOTOpble 3a/Jal0T HaIpaBJI€HHE U CKOPOCTb.
Hanpasnenne — nudpoBeiM currasoMm 1 wmmm 0, a ckopocts — curHanom PWM. Unes cobpan
OpuMep W3 HMHCTPYKIUHM moja ynpaBieHueM ArduinoUno W 3amycTHJI TECTOBBIA IMPHMEp
nporpaMMel. Bel BuanTe pparMeHt 3Toi mporpaMmel.

Onumure, Kak BeJeT ce0s MOTOP, MOAKIIOUEHHBIN K IpaiBepy.

Ckonpko pa3 3a 10 cekyH[ BBIITOJIHEHUSI IPOIPaMMBbl MOTOP IOJTHOCTBIO OCTAHOBUTCS?

dir = dir + 1;
digitalWrite(pinDIRECTION, dir % 2);
for Cint 1 =0; 1 < 256; i+) {
analogWrite(pinPWM, 1i);
delay (5);
}
for (int L = 255; 1 5= 9@; 1--) {
analogWrite(pinPiM, 1):
delay {5);

11 kiace

JU1s TOYHOTO MO3UIIMOHUPOBAHUA MOTOpPAa KOMaHAa POOOTOTEXHUKOB HCIOJIB3YET MOTOP-
PEAYKTOp € S3HKOJepOoM. Takoil MOTOp COCTOUT U3 3 YacTe: SNEKTPUUYECKUM IETOYHBINA IBUTATENb,
PEAYKTOp U MarHUTHBIN 3HKOJEP, IPUKPETIJICHHBIN K Baly ABUTaTes. DHKOAEP UMEET TOUHOCTH 12
CUTHAJIOB Ha OAMH 000poT. M3BecTHO, 4TO B pPENyKTOpPE HCHOJB3YIOTCS IIECTEPEHKH TOJIBKO
pa3mepa 8 u 12 3yObeB.

OTBeThTE Ha CIIEYIOIINE BOIIPOCHL:

1) Kakoe MuHUManbHOE MEpeAaTOYHOE OTHOIIEHHE PEIyKTOpa MOXKET ObITh, YTOOBI
HOJYYUTh TOYHOCTh U3MEPEHHUs BPALIEHUS BBIXOIHOTO Bajia He MeHee 1°7

2) Ecnu mpu TtakoM penyktope 3HKozAep 3a 15 cekyHn BepHyn 124 curHana, ¢ Kakoi

YaCcTOTOM BpaIllaeTcsl BBIXOJAHOM Baj MOTOpa?
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Ipogpune « Uughopmayuonnas bezonachocmouy
9 knacc
BupycHblii aHanmuTHK (paOOTHHUK, HW3y4yarollMi BpEIOHOCHBIE HPOrpaMMbl C IIEJIBIO
pa3paboTKU CPEACTB UX OOHAPY)KEHUS U HEUTpaIM3alun) CTOJIKHYJICS ¢ (aiiaoM, 3amndpoBaHHBIM
BUPYCOM-IIU(POBATBIIMKOM  (TIpOorpaMMoid, KoTopas OJOKHpyeT paboTy ¢ yCTPOMCTBOM
MIOJIb30BATENsl — HAIpUMED, IMyTeM mudpoBaHus (ailjioB MOIB30BATES — U JAajee TPeOYeT BBIKYII
3a BOCCTAHOBJIEHHE paboTOCIOCOOHOCTH cucTeMbl). OniHa U3 cTPOK (hailna BhITJIsIENA CIeyIOIUM
obOpazoM:
HOHIYIT OYIIIOVYIT
AHQINTUK TPEINOJIOKHII, YTO HCIOJIB30BAICA KAKOW-TO M3 IMU(POB, OTHOCAIIMXCS K KiIaccy
npoctoil  3ameHbl. OmpenenuTe  MCIOJIB30BaHHbI  BUpycoM WHMGP U BOCCTAHOBHUTE
NepBOHAYAJIbHBINA TEKCT B JAHHOM CTpPOKE.
10-11 xknacc
PabGotHuk KoMmaHuu 3amu@poBai HECKOIbKO (ailioB pa3HbiMu mudpamu. [locne
JUTUTENILHOTO NIepro/Jia, Korja 3amudpoBaHHble (Gaiiisl eMy He TpeOOBalINCh, OH 3a0bL1, KaKOH 13
¢aitnos kakum mudpom 3amudposas. Ceituac oguH u3 ¢aitos Tpedyercs pacmuppoBaTh U
MIPOYECTh, HO BCE TIOMBITKY BBOJIa HEBEPHBIX KITIOUEH MM(POBAHUS YIUTHIBAIOTCS, TIOATOMY
paboOTHUK, oracasich MPOSIBUTH CBOIO 3a0BIBUNBOCTD, IIBITAETCS OMIPEICIUTH 110 BHILY
3aM(pPOBAHHOTO TEKCTa, Kakol mudp O6bu1 mpuMeHeH B ¢aiine. [lepBas cTpoka 10KyMeHTa
conepxkana TekcT «Iloe31 oTXOAUT B TpU», KOTOPOMY COOTBETCTBYIOT CUMBOJIBI 3aIIU(POBAHHOTO
¢aiina «saTnoooaepus3TTUX». Onpenennure, MOr Jin ObITh JAHHBIN (ailsl 3a1u@ppoBaH ¢ MOMOIIBIO
mmgpa «Pemerka Kapgano» (Takxe nzBecTHoro kak «[loBopoTHas pemeTkay) ¢ pazmMepaMu KIrro4a

4x4.
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Ipuio:xkenue 3
Pexomenaanum mo pa3padoTke 3aaHuii MPAKTHYECKOI0 TYpa MIKOJbHOIO M
MYHHUIMIIAJTbHOIO 3TANOB OJMMIINAbI IO TEXHOJIOTHH

Ilpakmuueckoe 3adanue no obpadomke mamepuanosé Ha NA3ePHO-2PAGUPOEATbHOLL
Mawiune JIOJDKHO BKIIOYaTh B ce0s KOHCTPYHMpPOBaHUE M3JAENUs B I'padUUECKOM pelaKkTope
Corel DRAW wiu cucremax npoektupoBanusi KOMITAC-3D ¢ nocieayroniM n3rotoBieHHEM Ha
cranke. s 7-9 kiaccoB crneayeT moadoupaTh 0OBEKT TPy, COCTOSIIIUN U3 OJHOW AETanu; A
10-11 xiaccoB MOXKHO BKJIIOYaTh B 3aJaHME€ MHOIOCOCTaBHBIE OOBEKTHI, COCTOSIIME U3 JIBYX U
6osee yacTei, HO U3 pacyéra TOro, 4To 00IIee BpeMs TEXHOJOTHYECKOTO MPoLecca U3rOTOBICHHUS
U3JIeNUsl HAa CTAaHKE HE MIPEBBIILIAJIO T0JOBUHBI BPEMEHHU, OTBEEHHOT0O Ha MPAKTUYE CKOE 3a/1aHHE.

IIpu paszpaboTke 3amaHMii HEOOXOIUMO BKJIIOUHUTH BCE BO3MOXKHOCTH JIa3€PHO-
IPaBUPOBAJIBHBIX MAIIWH, T. €. HAHECEHUE T'PaBUPOBKH KaK XYI0KECTBEHHOI'O JJIEMEHTA, TaK U
CKBO3HOH npope3ku. [Ipu 3ToM npopes3ka TokKe MOKET BBICTYNATh KaK JIEMEHT XYyI0KECTBEHHOIO
odopmiienus. Heorbemiemoii 4acThio 3a1aHMsl IOJDKHO OBITh COCTABJICHHE WM TEXHOJOTUYECKUN
KapThl M3TOTOBJICHUS, WM KapTbl cOOpKU. Marepuan Iuisi M3TOTOBJICHUSI BHIOMpPAETCS C y4E€TOM
MOLIHOCTH HUMeroIerocst o0opynoBaHus. PekomeHyeTcss HCHOIb30BaTh (paHepy WM IUIACTHK
(opranuyeckoe CTEKJI0) TOIMMHOW oT 3 no 5 MM. Ilpu pabote ¢ na3epHO-rpaBUPOBAIBHBIMU
MalIMHAMU B NEPBYIO OYepeab ClAeAyeT MOMHUTh O CPEICTBAaX MHJMBUIYaIbHOW U KOJJIEKTUBHOMN
3alllUThl OT MPOYKTOB FOPEHUS, BOSHUKAIOLINX IIPU paboTe CO CTAHKaMH JaHHOT'O THUIIA.

Ilpakmuueckoe 3a0anue no 3D-modenuposanuro u newamu.

JUis MpakTUYeCKHX 3aJlaHuil mKojabHOro 3tana no 3D-monenuposanuto ansg 7-9 u 10-11
KJIACCOB CTOMT BbIOMPATh OAHOCOCTAaBHbBIE OOBEKTHI TPY/Ja ISl MOJIETUPOBAHUS U U3TOTOBIICHHUS C
MOCJIEIYIOIINM YCIOKHEHUEM YPOBHS 3aJjaHUil Ha MyHULUNAIbHOM 3Tane. Cieayer yuYuThIBaTh,
YTO JUIsl PETHOHAJIBHOIO M 3aKJIIOYUTENBHOTO ATANOB OJIMMIIMA/BI JUIsl CTApLIMX KJIAcCOB OyIyT
IpeJICTaBJICHbI 3aJaHus YKe 0oJiee CI0XKHBIE, B TOM YUCIIe 0OBEKTHI TPYla, COCTOSIINE U3 IBYX U
Oonee neraneil, HO M3 pacu€ra TOro, 4YTo oOIIee BpeMs TEXHOJIOTMYECKOTo IMpoliecca
u3roToBneHuss Ha 3D-mpuHTEpe HE MpPEBBIIAIO TOJOBUHBI BPEMEHHU, OTBEAEHHOIO Ha
IIPaKTUYECKOE 3aJlaHuUE.

B npaktuueckue 3amanus mno 3D-MonenMpoBaHUIO HapaBHE C MOJAEIHMPOBAHUEM CTOUT
BKJIFOUUTH NOJATOTOBKY oopmiieHHoro uepteka no 'OCTam ¢ ceueHussMHU U MECTHBIMH pa3pe3aMu
u cnenuukanusamMu. s npaBuiabHOr0 0oGOpMIIEHHS uYepTeka PEKOMEHIYETCS HCIOJIb30BaTh
nporpammy KOMITAC-3D.

PexomeHyeMblii OPSAZOK BBHINOJIHEHUS 3a1aHus 1o 3D-MonenupoBanuto i pa3paboTKu
3aJJaHUI U KpUTEPHUEB OLEHKHU JJIS HIKOJbHOTO U MYHHUIIMITAILHOTO 3TAIOB:

1. O3HaKOMJIEHHE C 3aJaHUEM.
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2. Bre16op mporpammHuoro obecrieueHus i BeinoidHeHus 3D-moaeny.
3. Boimonnenue 3D-Moaenu no 3a1anuio (4€pPTExKY, ICKU3Y, OMHCAHUIO).
4. TlogroroBka ¢aiina 1t ornpaBku Ha 3D-mpunTep.
5. Ilogroroska 3D-npunTepa k neyatu (KaauOpoOBKa, YHCTKA SKCTPyAepa, MPOBEpKa MIIaCTUKA,
YHCTKA CTOJIa, HAHECEHHE KIICALIETO MOKPHITHUS HA CTOM).
6. Beibop pexkuma rmedatu (BBIOOpD 3amoJIHEHUS JETajd, BBIOOP TOJIIUHBI CTEHOK U
MIOBEPXHOCTEN).
7. Usroronenue 3D-monenu Ha 3D-nipunTEpE.
8. [lo okoHwyanuu wu3roroBieHus 3D-momenu — CHATHE TOTOBOTO M3JENUA, IPH
HE0OXOIMMOCTH — OUYHCTKA.
9. IloaroroBka yepreka roTOBOTO U3AeNHs Ha OCHOBaHUM 3D-Mozenu B HEOOXOIUMBIX BUAX
C BBIMIOJTHEHHEM MECTHOTO CEUEHHs MO BHIOOPY YYAIllerocs M BHINOJHEHUE CEUEHUS IMIOCKOCTHIO.
Bcé 3710 BBIMONHSIETCS Ha 4YEPTEKHOM JIUCTE C BBHIMOJHEHHEM BCEX Pa3MEpPOB, BBIHOCHBIX H
BCIIOMOTATENbHBIX (OCEBBIX) JHMHUAK. YTJIOBOW INTAMIT 3alOJIHAETCS B COOTBETCTBHH CO
cnenudukanueit mo [OCTy.
10. BoiBox Ha medats yepe3 npuHTep pucyHka 3D-mopenu, deprexka u cneuuduxanuu (mpu
HaJIU4YHH COOPOYHOTO U3ICTTH).
11. Coxpanenue (haiIoB mpakTUIECKOH pabOTHI HA KOMITBIOTEPE.
12. Cnaya BBITTOJIHEHHOTO 33/IaHUS WICHAM KIOPH.
13. Y6opka pabouero mecTa.

Ilpakmuueckasn paboma no npoMvlIEHHOMY OU3ATIHY .

JIjig mpakTHYECKUX 3aJJaHuil 110 MpOMBILUIEHHOMY Au3aiiHy 1id 8-9 u 10-11 kinaccoB MOXKHO
BbIOHMpAaTh OAHOCOCTAaBHbBIE OOBEKTHI TPYJIa /ISl MOJCIUPOBAHMS U U3TOTOBJICHUS C MOCIEIYIOIIUM
YCIIO)KHEHHEM YpOBHS 3aJlaHuii Ha MyHHIUNadbHOM OdrTame. Crenyer Y4WTHIBaTh, 4YTO IS
PETHOHAIBHOTO U 3aKJIIOYUTEIHHOTO JTAOB IS CTAPIIUX KJIACCOB OYyAYT MpEeACTaBIEHBI 3a/laHUs
yke 0oJiee CIIOKHBIE, B TOM YHCIie 00BEKTHI TPY/a, COCTOAIINE U3 IBYX U OoJiee JeTalei.

B mnpakthueckue 3amaHus 1O TMPOMBIILICHHOMY JW3aiHYy PEKOMEHIYETCS BKIIFOUUTH
noAroToBKy odopmiernHoro ueprexka mo 'OCTam ¢ cedeHHsMH M MECTHBIMH pas3pe3amu (Tpu
HeoOxoaumocTn) U crnenndukanusmu. s npaBuiabHOro oGOpMIICHHS 4YepTeXka HCIOIb30BaTh
nporpammy KOMITAC-3D.

PekoMeHyeMbIii TIOPSZOK BBITOJIHCHUS 3aJaHUs 110 TPOMBINUICHHOMY JU3alHY IS
pa3paboTKu 3aJaHui U KPUTEPUEB OIICHKH JIJIS IKOJIHHOTO U MYHUIIUTIATHHOTO TAMOB:

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

3. Bemonaenue 3D-Moenu mo 3a1aHuio (4epPTexKy, ICKU3Y, OMICAHUIO).
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4. TlogroroBka dYepTeka TOTOBOTO HM3JENHs Ha OCHOBaHHM pa3pabaThbIBAEMOro uepTeka B
HEOOXOJMMBIX BHJAX C BBIMOJIHEHHEM MECTHOTO CeueHHsl Mo BbIOOpY oOyuaromerocs u
BBITIOJIHEHUE CEYEHUS TUIOCKOCThIO. BCE ATO BBIMOIHAETCS HA YEPTEKHOM JIMCTE C MPOCTAHOBKOU
BCEX pa3MepoB, BBIHOCHBIX U BCIIOMOTaTeIbHBIX (OCEBBIX) JIMHUN. YTJIOBOM LITaMII 3allOJIHIETCS B
cootBeTcTBUU co crienudukanueit mo 'OCTy.

5. Coxpanenue (ailyioB MpaKTUYECKON pabOThI HA KOMITBIOTEPE.

6. Caua BBIIIOJTHEHHOTO 33JJaHUS YJI€HAM JKIOpHU.

7. Y6opka pabodero mecra.

Ilpaxkmuueckoe 3a0anue no pooomomexHuxe.

Ha wkonsnom smane Bo3MOXHBI 1B GOPMBI IPOBEACHUS MPAKTUYECKOTO Typa: O4HAs U
BUpTYyaJIbHAs! (B CUMYJISITOPE).

[Ipy mpoBeneHUU IIKOJBHOTO TMPAKTHUYECKOTO Typa B OYHOH ¢opMe ydamumcs
MPEIOCTABIISACTCS IIKOJIBHBIN HabOp il cOOpPKH poOOTa MM OHU MPHUHOCSIT COOTBETCTBYIOLIUUN
Ha0oOp caMy TO aHAJOTHH C MYHHUIHMIAIBHBIM TypoM. Kakmomy ydamemycs MmpenocTaBiseTcs
pabodee MecTo 3a KOMITBIOTEpOM, a Ha 10 yJamuxcsi — OJIMH MOJIMTOH IS 3aITycKka podoTa.

HIIMK pexkoMeHAyeT MPOBOJUTH HIKOJIBHBIM Typ B BHPTyalbHOM (OopMaTe C MOMOIIBIO
BUPTYAIbHBIX CHUMYJIITOpoB RViz win Gazebo mis ROS, wim ananor). TRIK Studio (ckauats
OccruiatHO Ha caite https:/trikset.com) wimm mo0O0oM JIpyroM CBOOOJHO PacHpOCTPAHIEMOM
CHUMYJIATOpAX WIH AMYJISATOpax. B 3TOM cilydae y4acTHUKH MOTYT BBIIIOJNHATH 3aJlaHHE TOJIBKO Ha
KOMIIBIOTEpE, Ha KOTOpPOM OyleT YCTaHOBJEHO COOTBETCTBYIOIIEE MPOTPaMMHOE OOecHedeHHUe.
3aganus g TRIK Studio mnmm nroboro npyroro smyinstopa JOJKHBI ObITh O(GOPMIIEHBI C
MOMOIIBI0  peXHMMa YHOPaXHEHWH, a pelmeHHe MOXKET TMPEICTaBICHO Ha  Pa3IMYHbBIX
pPOOOTOTEXHHUYECKUX TUIATPOpPMax M Ha SA3BIKaX MPOrpaMMHPOBaHUS: TpaduyecKue auarpamMmbl
(mst Beex miatdopm), Arduinol DE, JavaScript u Python.

3amaHust A7 NepBoil M BTOPOM BO3pacTHBIX rpymm (5-6, 7-8 Kiacchl) JOJKHBI OBITh
OPUEHTHPOBAaHBl HAa BBISBICHUS 3HAHWA M HABBIKOB HCIIOJIb30BAHHS alTOPUTMOB YIPABJICHHUS,
U3y4aeMbIX B paMKaxX MpOrpaMM TEXHOJOTHW JaHHBIX KJIacCOB. 3aJaHWs TEPBOW W BTOPOH
BO3PACTHBIX IPYIIIT COCTOAT U3 KOHCTPYHPOBAHUS POOOTA U HAMMCAHUSI IPOrPAaMMHOTI0 KOJa.

3amaHus i TpeTbed M 4eTBepToil Bo3zpacTHbIX rpynm (9, 10-11 kmaccel) TOMKHBI OBITh
OPUCHTHPOBAaHBl Ha BBIBICHUS 3HAHWH W HABBIKOB pPAaOOTHI C MHKPOKOHTPOJUICPHBIMHU
yCTpOHCTBaMH Ha 0a3ze MUKPOKOHTPOJUIEpOB cemercTBa AVR wmin aHanoroB, COBMECTUMBIMU CO
CTaHJapTaMH OTKPBITON at¢opmbl, Hanpumep tata Arduino wim aHanor. 3ajaHus COCTOST M3
NOJArOTOBKU B cumyJssitope Tinkercad cxembl M HamucaHus MPOrpaMMHOTO Koja Ha s3bike C++ B

cpene Arduino IDE st nemoHcTpanuu 06paboTKU JaHHBIX AATYUKOB M yIPABICHUS HAarpy3Koi B
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BHJI€ KOJJIEKTOPHBIX 3JIEKTPOJBUTATENCH ¢ MOMOIIBI0 MUKPOKOHTPOJIIEPOB cemeiictBa AVR nnu
aHaJIOTOB.

[Tpu pa3paboTke MPAKTUYECKUX 3aJaHUH MO POOOTOTEXHHUKE HA MYHUUUNAIbHOM Imane
CJIelyeT YYMUTHIBATh OCHOBHBIE COCTABJISIONIME Kypca IIKOJBbHOM pPOOOTOTEXHHKH: MEXAaHUKY,
IpPOrpaMMHOE YIpPaBIEHUE U DJIIEKTPOHHMKY, a TaKXKe BO3MOXKHOCTU JJIEMEHTHOM 0a3bl
oOpasoBarenbHbIX yupexaenuit (OY).

B npouiecce BeIMoOaHEHUs 3aaHusl YUalIUcs JOJKEH coOpaTh KOHCTPYKIMIO poOOTa UK
pPOOOTU3UPOBAHHOTO YCTPOIMCTBA M3 NPEJOCTABICHHBIX OPraHU3aTOPaMU KOHCTPYKTHBHBIX
3JIEMEHTOB (WJIM MPUHECEHHBIX CAaMOCTOSITENILHO — 110 PEHICHUIO OPraHU3aTOPOB), MPOTECTUPOBATD
MOKA3aHUsl JIAaTYMKOB, COCTaBUTh MPOrpaMMy ¥ MHOTOKPATHO OTIaAWTh €€ paboTy Ha
MPE0CTaBICHHOM TOJIUToHe. Takke MpHU BBIMOJHEHUU 3aaHus ydammmcs 9-11 kiaccoB cienyeT
COCTaBUTh CTPYKTYPHYIO (WM NPUHIUIHUAIBHYIO) CXEMY JJIEKTPUYECKHX COEAMHEHUH poOoTa,
pykoBoactBysace ['OCT 2.702-2011. Heobxoaumo paccuuMTarh CIOXHOCTh 33/JaHUS TaK, YTOOBI
KOKABIA ydanuiicst ynoxkuics B 3aganHoe Bpems (150 munyT). B cBSI3M ¢ 3TUM Ha LIKOJIBHOM U
MYHHIIMITAILHOM JTalax B Cilydae HCHOJIb30BaHUs Arduino opraHuzaropamMd MOTYT OBITh
MPEIOCTaBIEHbl KOHCTPYKLIMU C YaCTUYHO COOpPaHHBIM OCHOBaHUEM (0e3 3IEeKTPUYECKUX
MOJKIIIOUeHul). B nomonHeHne K OCHOBHOMY BPEMEHHU BBINIOJIHEHUS 33/JaHUS PEKOMEHIYEeTCs
MIPOBECTH JIBa 00S3aTeNBbHBIX INepephiBa 1m0 10 MUHYT W JBE 3a4€THBIC MOMBITKH, JIUTEIHHOCTH
KOTOPBIX HE YUYUTHIBACTCSI.

s obecnieuenust 9-11 kimaccaM BO3MOKHOCTH BBITIOJTHEHUS! MPAKTUYECKOTO 33JaHUS B
CUMYJISITOPE MOXKET OBITh MOCTaBJICHA 3aJada W3TOTOBIEHUS CTAIlMOHAPHOTO YCTpPOMcTBa Ha 0aze
Arduino ¢ MUHUMAJIFHBIM HCTIOJIb30BaHUEM MEXaHUKU UITH BOOOIIE Oe3 Hee.

Ilpakmuueckas paboma no mexanuueckou oo6padomke wWeelino20 u30enus uiu y3id.

3amanus mo oOpaboTke MIBEMHBIX u3aenuil (y3nga, MaTepUalbHOTO OOBEKTa, Makera...)
JIOJKHBI OBITH TOCTPOEHBI TaKUM 00pa3oM, 4YTOOBI MPH MX BBITOJHEHUU YYACTHHUK OJIMMITHAJIbI
MaKCHMaJbHO CMOT IPOJEMOHCTPUPOBATH BeChb HAOOp 3HAHUM W YMEHMH, IMOJYyYEHHBIM UM B
npoiiecce 00y4eHus, TaK)Ke CMOT TPOJIEMOHCTPUPOBATh IU3AWHEPCKYIO KUIIKY U XYA0KECTBEHHBIN
BKyC. 3agaHMs pa3pabareiBalOTCs B (OpPME TEXHOJOTHUECKHMX KapT C WIUIIOCTPALUsIMH U
pelycMaTpuBaloT 00pabOTKy COOTBETCTBYIOLIETO Y3J1a HJIM HEOOIBIIOTO U3ENHUS.

3amaHus TOKHBI OBITh:

HUHTCPCCHBIMU,

PCAJIBbHO BBIITIOJIHUMBIMH

C TPaMOTHO pa3pabOTaHHOW CHCTEMOM OIEHUBAHMSI;

paboTaronMMH Ha TEPCHeKTHBY (a 3HA4YUT, B HEKOTOPOH CTENeHH MOTyT ObITh H

00yYaroImuMu).
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JUis MWKONBHOTO JTama 3aJaHus MOTYT OBITh COCTaBJICHBI TaKUM 00pa3oM, YTOOBI
TEXHOJIOTUYECKUE Olepaluu ObUIM MOHSTHBI JUIs BBIOJHEHUS JHOOOMY ydacTHMKY. Hampuwmep,
€CliM M0 KakuM-IIMOO MpUYMHAM OOydYaloluiics HE H3y4dal TOT WM HMHOH (K TpHuMepy)
yKpallalomuil py4yHOH IIOB, TO HPUCYTCTBYIOLIAs MJUIIOCTpaLUsi 53TOr0 1IBa B KapTe
[OOMNEPAIMOHHOIO KOHTPOJIS HE JIOJKHA CTaBUThb €ro B TYNHK, a, Hao0OpoOT, jana Obl MOBOJ
JIeCTBOBATh, @ MOXKET M MOOEXKIATh.

Bechb naker JOKYMEHTOB 110 IIPAKTUKE JTOJIKEH BKIKOYATh:

— 3aJaHus;

— KPHUTEPHH OLIEHUBaHM (KapTa MOONEePallMOHHOTO KOHTPOJIA);

— METOJMKY OLIEHUBAHUS BBIIOJIHEHHBIX OJUMIIMAIHBIX MPAaKTUUYECKUX 3aJaHUN WIN KpaTKUe
PEKOMEHIallMU 10 ITPOBEPKE.

JUis MpakTUYECKMX 3aJaHui 1O TEXHOJOTMM OOpabOTKM WHIBEMHBIX H3JCIUN CleayeT
pa3pabaTbiBaTh HOBbIE OpPUTMHAJIBHBIE 33/laHUSI C TEXHOJIOIMYECKHMMM KapTaMH B HECKOJIbKHX
BapHaHTaXx JJIsl Pa3HbIX BO3PACTHBIX TPYIIT yYaCTHUKOB.

st oOyuarommxcst 5-6 Ki1accoB B KadecTBE 3aJ@HMs MO TEXHOJIOTHM OOpabOOTKH TKaHU
MOYKHO IPEUIOKUTh BBIMOJIHEHHE HEOOIbIIOr0 UHTEPECHOIO TEKCTHJIBHOIO M3/ENus, CYBEHUpa C
3JIEMEHTAMU PA3JIMYHBIX BUJOB PYYHBIX W/MJIM MAIIMHHBIX LIBOB. JKenareiabHO yKa3zaTh B JIMCTE
3aaHui (M MPOMILTIOCTPUPOBATH ICKU30M), T/I€ MOXKET OBITh MPUMEHUM TOT MJIM WHOW IIOB.

Jnst oOyyarommxcsi 7-X KJIacCOB B KadeCTBE 3aJ@HMs 0 TEXHOJIOTUM OOpab0OTKH TKaHU
MOYKHO NPEJIOKUTh BbINOJIHEHUE Yy3i1a u3fenus. JKenarenbHo yka3aTh B JMCTe 3aJaHuil (M
IPOMJLUTFOCTPUPOBATH ICKM30M), B KAKOM U3EIMH MOKET ObITh IPUMEHHUM JaHHBIN y3€e:

— 00paboTKa HAKJIQAHOTO KapMaHa ¢ IPSIMbIMU yTJIaAMH;
— BHUJBI 00pabOTOK HIHKHETO Cpe3a U3IEIHs;

— 00paboTKa natsl, XJIICTHKA, KJIallaHa;

— o0paboTka purypHoro mosca u ap.

Jlns oOyyaromuxcst cTapiimx kjiaccoB (HauuHas ¢ 8-ro; ansg 9-x, 10-x u 11-x kmaccoB)
dopmar pazpabaTbIBaeMbIX 33JaHUH KeJaTeabHO MPUOINU3UTE K hopMary 3aaHuil PErHOHAIBHOTO
Y 3aKJIFOYUTENBHOTO 3TanoB BcOIL.

JUis MyHMLIMIAABHOTO JTama 3a/JlaHue JIOJDKHO IpeaycMaTpuBaTh U TBOPYECKYIO
COCTaBJISIOLIYI0O IO OQOPMIICHUIO U3JENHS 3JEMEHTaMM JIeKOpa U3 MPEJIOKEHHBIX MaTepUuasioB
(BBIIMBKA, aNIUIMKaLUs, CTEXKa, padoTa ¢ TeCbMOH, MyroBUIIaMU, OYCUHAaMH, KPY>KEBOM...), 4TO
TaKkXKe OIECHMBAETCS COOTBETCTBYIOIIUMH Oamnamu. Tak Kak BCe YYacTHUKU JOJDKHBI OBITH B
a0COIIOTHO PaBHBIX YCIIOBHUSX, TO HEJOMYCTUMO YYaCTHHKAM OJMMIIMA/bI UCIIOJIb30BaTh B padoTe
3apaHee MPUHECEHHbIE UIMU JIEKOPATUBHBIE 3JIEMEHTHI.

s ygamuxcs 8-9 kiaccoB, kak u it yyammxcs 10-11 kmaccoB, 00beKTOM 7Sl IPOBEPKH
c(OPMHPOBAHHOCTH YMEHUH MOXET CIY)KUTh 00OpalbOTKa y3j1a HIBEHMHOTO HM3AEJHs, MakeTa HIU

CaMoO U3CJIMEC B HATYPAJIbHYIO BCIIMUUHY:
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— HW3TOTOBJIEHHUE yexJia JJis TenedoHa;

— HW3TOTOBJICHHUE MIEHHOTO IJIaTKa;

— 00paboTka BeIpe3a rOpJIOBUHBI;

— obOpaboTka pykaBa;

— BTayMBaHHUE T€CbMbI-MOJIHHH;

— COEIUHEHHE KOKETKUA C OCHOBHOM JIETaIbIO U Jp.

[Ipu pa3paboTke MpaKTHYECKUX 3aJaHUHA MO TEXHOJOTHMHM OOpaOOTKM MIBEHHBIX W3ICIUI
Heles1eco00pa3Ho AaBaTh HA KOHKYPC 00pabOTKY CIOKHBIX TPYIOEMKUX U3JIENHMA, TaK Kak padora
TpeOyeT HeonmpaBIaHHO OOJIBIIUX 3aTpaT BPEMEHHU M CHUJI yYalllUXCsl, YTO MPUHECET yJalluMcs He
TOJIEKO (PU3MUYECKYIO YCTAJIOCTh, HO U HEPBHOE MEpPEyTOMIICHHE. APTyMEHTOM B IOJIb3y BhIOOpa
HEOONBIUX MO 00BEMY 3aJaHMi TIO TEXHOJIOTUU SIBJISICTCS TAaKKE TO, YTO TPHU BBITOJHEHUU
CJIOHOTO 33/IaHHs OCHOBHBIM CTaHOBHUTCSA (PAKTOpP CKOPOCTH, a HE 3HAHUN M YMEHHUH, 4TO Ooiee
COOTBETCTBYET NMPOQeCcCCHOHATBHBIM KOHKYpCcaM. B To BpeMsi Kak IpH BBIMOJHEHUH HEOOIBIIUX IO
00BEMY 3alaHUI KK YYACTHUK MOKET YJIOXKHUTHCS B HOPMY OTBEAEHHOTO BPEMEHHU, MPOSBUTH
CBOM CITOCOOHOCTH peliaTh TEXHOJOTHYECKHE W TBOPYECKHE 3a/1adyM, YTO CO3/1aET HEOOXOIAMMBbIE
JU1s1 OOBEKTUBHOCTH PaBHbBIE ISl BCEX YCJIIOBHSI COPEBHOBAHMSI.

Ilpakmuueckaa paboma no o0padomke WEEHUHO20 U30ETUA UNAU Y314 HA WIEEHHO-
GbLUUUBATILHOM 000PYO0BAHUU.

Y4acTHUKAM OJIMMITHABI HEOOXOAMMO BBITOJHUTH OTACIKY MPEIOKESHHOTO K BHITOTHCHHIO
u3nenus  (MakeTra, Yy3la..) C HCIOJIb30BAaHHUEM BBIMIUBAIGHOW MAIIMHBI C  MPOTrPaMMHBIM
yrpasieHreM. Hanpumep, BoiBaibHbie Manmabl Janome Memory Craft 350E, Janome MC500E,
Brother NV 770E (INNOV-IS 770E). TIpx 01HOM U TOM K€ 3aJlaHUH KaKIbIi 00yJaronmics oyaer
UMETh BO3MOYKHOCTh BBIOOPA TEXHOJIOTUH TIPH BHITIOJTHEHUH IEKOPUPOBAHISI H3ICITHS.

[Ipu cocraBneHNH OJMMIUAAHBIX 33aJJaHUI IO TEXHOJIOTUU 00paOOTKM IIBEWHBIX U3ENIUH C
MCIIOJIb30BAaHUEM IIBCHHO-BBIITUBAIHLHOTO OOOPYJIOBAHHS CIEAYeT OOpaTUTh BHUMAaHWE HA OIBIT
MPEIbIIYIINX JeT. YUaCTHUKU onuMIuansl 9-11-x KimaccoB BBIMONHSAIOT TO K€ 3a/laHue, YTO U B
TPaJWLIMOHHONW INBEHHOW TpaKTUKe, HO B KauyecTBE JEKOpa HCIONb3YIOT BO3MOKHOCTH
BBIIIIMBAJILHOTO O0OOpYJOBaHUs. B mpakTHUueckoM 3aJaHUM 3TOTO HAaIpaBIEHUS HEOOXOIUMO
CYIIECTBEHHO YMEHBIIUTh KOJWYECTBO IIBEWHBIX ONEpaluid, AETajed, JIEMEHTOB OTHAEJIKU. B
3a/laHUSAX IIKOJIBHOTO W MYHHUIMIAIBHOTO ATAOB JOMYCKAETCS MPEUIOKHUTh K BBITOTHEHHIO
OPUTHHAIIBHBIX TEKCTHIILHBIX CYBEHHUPOB, U3JIENUN C AJIEMEHTaMHU BBIIIUBKH (calheTKH, KapMaHbl,

MIPUXBATKH U JIP. ).

Ilpakmuueckasn paboma no Mooenupo8anulo UEUHvIX U30eauil.
[Ipu cocraBieHUMM OJMMIIMAIHBIX 33JaHUN 1O MOJEIUPOBAHMIO JUIS IIKOJBHOTO U
MYHHIIUIIAJTILHOTO 3TANoB CleAyeT 00paTUTh BHUMAaHWE Ha OIBIT MPEABIAYIINX JIET, YUeCTh OLTUOKU

U pa3pabaTbIiBaTh 3aJJaHUs CO CIIEAYIOMIEeN TPUMEPHON TeMaTHKOM !
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JKeHckmii acCOPTUMEHT IIIATHEBO-0Ty309HOTO ACCOPTUMEHTA: IUIAThsl, OMY3KH, JKaKEeThI-
OJIy3bl Pa3MUYHBIX CUIYITOB M JUIMH C BTAYHBIM WJIH IIEJIBHOKPOCHBIM TMOKPOEM PYKaBOB WK 0e3
PYKaBOB, FOOKH C 3aBBIIICHHOW WJIM 3aHMKEHHOH JIMHUEH Talud, C pa3HbIM PacIIUPEHUEM 10 HU3Y.
Pexomenayercs Hanuume penbeHBIX IMBOB, BBITAYEK, IMOJPE30B, CKIAJOK, IIIUIl, a TaKXKe
JIEKOPATUBHBIX JI€Talel, TAKMX KaK: BOJIAHBI, OOOPKH, KapMaHbI, KJIallaHbl, JTUCTOYKH, MAH)KETHI,
aThl, 1105ICa, OKAHTOBOYHAs OEHKa.

[Ipy moaroToBke 3aJaHUil MPAKTHUYECKOTO Typa MO MOJCIHMPOBAHUIO IS ILIKOJBHOTO M
MYHHUITUIIAJILHOTO ATalloOB OJUMIIMAILI CICAYET YACIWTh BHHMaHHUE IOAPOOHOMY HAIHCAHHUIO
XY/105KECTBEHHO-TEXHUYECKOTO OMUCAHUS MOJIEJIA U KaPThl MOONEPALIMOHHOTO KOHTPOJIS.

[Ipu moaroroBke 3aJaHuid MO0 MOAEIUPOBAHUIO U UX OLEHKE PEKOMEHIYETCS MOJIb30BATHCS
npuMepamMu 3aJaHuii MPONUIBIX JET W TOAPOOHBIMU pa3dopaMu pe3ydbTaTOB BCEPOCCUUCKHX
onumMmIraz B )kypHaiue «lllkona u mpou3BOICTBOY» 3a MOCIEIHUE TPU TOJA.

B kapre mnoomnepallMOHHOTO KOHTposisi B pazzaene «llocTpoeHue AOMOJHUTEIBHBIX
JICKOPATUBHBIX JI€TAJICH U HAHECEHUE JTMHUM 11 TOCTPOCHUSI BCIIOMOTATENIbHBIX JACTalCi» B 3TOM
CIIy4ae JOJDKHBI OBITh Takue 3amucH, Kak «HaHneceHne Ha 4epTéx TUHUM 1OJ00pTa, HAHECCHHUE Ha
4yepTEx 00TaueK TOPJIOBUHBI CIUHKHU M HU3a PYKABOB U JIP.».

Ilpumep. Tlpu MonenupoBaHHM U TOCTPOEHHUM OOTA4YeK pa3IUYHBIX CpPE30B CIEAYeT
HAMETHUTh PacHojiokeHue 1 popmMy o0TadeK Ha OCHOBHBIX JIeTajsX Ha OnaHke 3ananus «Hanecenue
JUHUN U HEOOXOIUMBIX HAIMUCEH UIsI MOJEIMPOBAHMS YePTEKa OCHOBBI IUIAThS U PyKaBay», a Ha
Omanke 3amgaHusi «Pe3ynbTaT MOJETUPOBAHUS» NPHUKIEUTh BBIPE3aHHBIC W3 ILBETHOW Oymaru
BBIKPOMKH 00TayeK TOYHO TAKOT'O )K€ pa3Mepa U Takou ke KOHPUTypaluu.

Heranu, ¢opma KOTOpPBIX HE 3aBUCUT OT KOH(UTryparuu cpe3oB, pazMepoB U (Hopmbl
OCHOBHBIX JIETaJIEl, HAHOCUTh HA YEPTEKU OCHOBHBIX JETAJIE HE HYXHO. Peub uAET 0 Takux
JIeTasX, KaK Mmosc, Oeika JjIsi OKAaHTOBBIBAHUS CPE30B M JIp., KOTOPBIE JOHKHBI OBITh TOCTPOCHBI
OTIENbHO Ha TMepBOM HTame Ha OnaHke «HaHecenune NMHUN W HEOOXOIUMBIX HAIMUCEH I
MOJICJIMPOBAHUS 4YEpTEk,a OCHOBBI IUIAThsl U PYKaBa» PAOM C OCHOBHBIMU JETANSAMH, O UYEM
noikHa ObITh mojckazka B «Kapre moomnepanroHHOTO KOHTpoIs», Hampumep: «lloctpoenue
nosica», «lloctpoenne BOpOTHUKA-CTOUKI».

OOpatuth BHUMaHUE Ha CJEYIOIIEe:

— yMEHHE MOJIeTUPOBaTh OCHOBY JeTallell (4acTh AeTalneil) U CTPOUTH BBIKPOMKH CIIOCOOOM
pa3BeleHUs] TaKuX JeTaled, Kak BOJaHbl, OOOPKH, CKJIQJAKH, JETald C pacUIMpEeHUuEM WU
3ay’KCHUEM;

— MpaBWIbHOE HAMpaBJICHHE pa3pes3a JeTayell (JacTu netaneld) (M300pa’keHUue HOXKHHIL WIIH
CTpENIOK) Ha cXeMmaX MpeoOpa3oBaHUs OCHOB JeTalel JUIsl TMOJTYYSHHs] BBIKPOEK CIOCOOOM
pa3BelICHHUS;

— TPaBWIbHYIO TEPMUHOJIOTHIO JIE€TAJIEH U YaCTEeU IIBEHHBIX U3JCIIHIM;

— Ha IOCTPOCHUC JeTainei KapMaHOB U BOPOTHHUKOB;,

66



— MOJENMpPOBaHKWE JIMHUM OOpTa M HAaHECEHHE Ha 4YepTE&X KOHTYPOB BHYTPEHHEIO cpesa
noabopra;

— HaJW4Me TPABWIBHBIX MECT  PACIOJIOKEHHUS, NPONOPIUOHATBHOCTE U dopMy
KOHCTPYKTUBHBIX JIMHHUA, BCIOMOTATEeIbHBIX U ICKOPATUBHBIX JICTANICH;

— TPaBUWIBHOE ONPEICICHHE MECTOIIONIOKEHHUS CTU0A U CepeIUHBI JIeTaJICH;

— HaJW4Me W MPABIIBHOE PACTIONOKEHUE HA/ICEYCK — KOHTPOJIBHBIX BCTIOMOTATEIBHBIX TUHUI
(METOK), HEOOXOIMMBIX JIJIsI Ka4eCTBEHHOW 00pabOTKHU (BXOI B KapMaH, TJTyOMHA CKJIaJ0K, JJIMHA
paspe3a u T. 11.);

— MPOMOPIHUOHATBHOCTh KOPPEKTHPOBKU JUTUHBI, ()OPMBI BHIPE30B TOPJIOBHUHBI, BEIHUUHY
KOKETOK | JIp.;

— YTOYHECHHE JTUHUHM HHU3a 10 MECTY PACIIUPEHUs (B MOJEISAX C PACIIUPEHUEM KHU3Y). YTOI
JIETaJIl B MECTE PACIIUPEHHS JOJKEH COCTaBIATh 90°.

Ilpakmuueckas paboma no MoO0eIUPOBAHUI0 WIBCHUHBIX U30EAUN C UCHONb30GAHUEM
zpaghuueckux pedakmopos.

[Ipy moAroToBKe 3alaHUil MPAKTUYECKOTO Typa MO MOJCIHPOBAHUIO IS IIKOJIBHOTO MU
MYHUIIUIIAILHOTO 3TAllOB OJIMMIIMA/BI CIECAYET OOpaTUTh BHMMAaHUE Ha IOAPOOHOE HAIMCAHHE
XYI0KECTBEHHO-TEXHUYECKOTO OIMMMCAHUS MOJICIH U KapThl MOONEPAI[IOHHOTO KOHTPOJISL.

[Ipu cocraBieHnn 3aJaHUN HY)KHO OOpaTUTh BHHUMAHHE Ha CICIYIOIICE: MOJCIUPOBAHUE
OCHOBBI JIeTaliel (4acTh JIeTalieil) U MOCTPOSHUE BBIKPOWKHM; MPABUIHLHOE HAIpaBJICHUE pa3pe3a
neTaned (4acTu Jeraneil); MpaBUIbHYI0 TEPMUHOJOTHIO HAa3BAaHUM JeTaleil W YacTeil MIBEHHBIX
U3JICNIHN; TOCTPOCHHE JeTajied KapMaHOB M BOPOTHUKOB; MOJCIUPOBAaHUE JIMHUU OOpTa |
HaHeCEeHHWE Ha 4YepTE&X KOHTYPOB BHYTPEHHETO cpe3a MOoA00pTa; HaTU4Hhe MPABHIBHBIX MECT
PACIIOJIOKEHUS, TTPOMOPIIHOHATBFHOCTh U (POPMY KOHCTPYKTHUBHBIX JIMHUH, BCIIOMOTATEIBHBIX U
JEKOPaTUBHBIX JIETAJCH; MPAaBHILHOE OIPEICICHHE MECTOIMOJIOKEHUSI Cruba W CepeIUHBI
JeTanei; mponopIuoOHaATbHOCTh KOPPEKTUPOBKHU ATUHBI, (POPMBI BEIPE30B TOPIOBUHBI, BETUUUHY
KOKETOK U Jp.; YTOUHEHHE JUHUU HHU3a MO0 MECTY paclIUpeHus (B MOJENSIX C pacHIMpEeHHEM

KHH3Y).
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Ipuio:xkenue 4

IIpumep pa3padoTKn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHHUKOB M JKIOPH

no «Po0oToTEeXHHKE)

Kon-60 6annos,

Ne 6bICIMAGTICHHBIX
Kpumepuu oyenuseanusn Makc. 6ann
n/n yjieHamu
JHcropu
1 | PoOOT NOMHOCTBIO BBIEXAJI CO CTApPTA (6Ce MOYKU 6
8EPMUKATILHOU NPOEKYUU poboma NOKUHYIU CIAPMO8YI0
30HY)
2 | Po6ot npulsLn B 30HY (UHUIIIA [TOCIIE TTOTHOTO 2
BBITIOJTHEHWS 3a/1aHUS (110001 MOYKOU 8ePMUKAILHOU
npoexyuu pobom oKazaics Hao QUHULUHBIM KB8AOPAMoM)
3 | Pobot octaHoBuIics B 30HE (DMHUIIIA [TOCIIE TTOTHOTO 1
BBITIOJIHCHHMS 3a71aHUs (1110001 0nopotl pobom Haxooumcs
6HYMPU 30Hbl YuHUWLA)
4 | PoOOT BBINIOJHUII [IEPEMELLIEHUE HYKHOIO 00BEKTa B 3x6
HY>KHYIO TIO3HIIHIO
5 | PoGoT BBIONHMI NTEpeMEIIeHUE 3apeIeHHOr0 00bEeKTa 3x6
(urpadubie
0aJL11bI1)
6 | CocraBieHa snekTpuyecKas CTpykTypHas cxema D1 pobora 2
Ha 6aze Arduino(s coomeemcmeuu ¢ 'OCT 2.702-2011)
7 | Koxg mporpammbl OoNTUMHU3UPOBAH (8 KOO€ UCHOIb3YIOMCSL 2
YUKTIbL, 6EMBIIEHUS, Pe2YIsimOopbl)
8 | UuraemocTs Kona (Hanuuue KoMmeHmapues K OCHO8HbIM 2
O10Kam Kooa, uHGopmamuenbvle UMeHA NePeMeHHbIX,
gblOe/IeHIUe OMCIYNAMU YUKI08 U M.O.)
9 | OrcyrcTBHE IrpyObIX OMIMOOK B KOHCTPYKIUU poOOTa 2
(nezaxpennennvie unu nioxo 3aKpenienHovle Yacmu, nPo8ood
Kacaemcs Koneca u noid, Wbl CONPUKACAOMes ¢
0emansmMu waccu u m.o.)
Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYaCTHHKOB U KIOPH

no «PodoToTexuuke»

Kon-60 6annos,

Ne
6bICMABIEHHBIX
n/ Kpumepuu oyenueanusn Makc. 6ann
yienamu
" Jnciopu
1 | ITpu nepeBoje pyuku NoTeHIMOMETpa B nosnoxeHue «0 %o» 4
CBETUTCS TOJIBKO 0JIUH cBeToauo (Ne 1) ¢ MakcumanbHON
SIPKOCTBIO
2 | IIpu nepeBosie pyyKu NOTEHIIMOMETPA B MOJOKEHHE «25 Yo% 4
ceetsaTcs nBa ceeroauoaa (Ne 1 u Ne 2) ¢ sipkocthio 50 %
3 | [Ipu nepeBose pyduky moTeHImoMeTpa B mojoxerue «50 %o» 4
CBETHUTCS TOJBKO OJ1H cBeTono T (Ne 2) ¢ MakcuMaabHOK
SIPKOCTBIO
4 | Ilpu nepeBojie pyykd MOTEHIIMOMETPA B TOJIOKeHUE «75 Y%o» 4
cBetsaTcs nBa ceeroauoaa (Ne 2 u Ne 3) ¢ sspkocthro 50 %
5 | IIpu nepeBose pyuku noteHuuomerpa B nojoxxenue «100 4
% CBETUTCS TOJIBKO 0JiiH cBeToano (Ne 3) ¢
MAaKCUMAaJIbHOU SIPKOCTBIO
6 | [Ipu BpameHnn pydKkd MOTCHIIMOMETPA IPKOCTh U3MEHSETCS 3
TIJIABHO
7 | Ilpu Ha)kaTHMM Ha KHOIIKY SIPKOCTh BCEX CBETO/IMO/I0B 4
nepexoaut B 100 %, a npu oTnyckaHuu cucteMa
BO3BPAILIAETCA B UCXOAHOE COCTOSIHUE
8 | Kox mporpammbl ONTUMH3UPOBaH (B KOJI€ UCTIOIB3YIOTCS 2
LUKJIBI, BETBIICHUS)
9 | UnraeMocTh KoJ1a (HATMIMEe KOMMEHTApHUEB K OCHOBHBIM 2
0JI0KaM K0/1a, MH(POPMATUBHBIE UMEHA TIEPEMEHHBIX,
BbIJIETICHUE OTCTYIIAMU IIUKJIOB U T. 11.)
10 | CocraBneHna NpUHIKITHATBHAS CXEMa DIEKTPUIECKUX 2
COEIMHEHHI COOpaHHOTO YCTPOMCTBA (B COOTBETCTBUU C
I'OCT 2.702-2011)
11 | YcrpoiicTBo coOOpaHO BEPHO U aKKYpaTHO (MCIOJIb30BAHbI 2
Pa3HOLIBETHBIC MTEPEMBIUKH JIJIsI COSTMHEHUSI KOHTAKTOB
KOMITOHEHTOB, OTCYTCTBYIOT OIIMOKH TIPH TOIKIIIOUCHUH
KOMITOHEHTOB, COSJIMHEHUS BBITIOTHEHBI JJOJKHBIM 00pa3oM)
Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPAHOHHOT0 KOHTPOJIS JIsl YYaCTHHKOB U KIOPH

1mo «MoeTMpPOBAHUIO IIBEHHBIX U31EJIHI»

Non Makc. Bann
Kpumepuu ouenusanusn
/n oann | yuacmnuka
Hanecenne HOBBIX JIMHMU (PACOHA M HAANMCEH HA YepTexe 6,0
OCHOBBI
Hanecenune JIMHU /151 IOCTPOCHUSA: 2,0

— BCIIOMOTaTeJIbHbIX JeTaje;
— eTaJjiel, Tpe0yommux usMeHennst Gpopmael.

HOCTPOEHI/IE AOMOJTHUTEIBHBIX JEKOPATUBHBIX JeTajien

H3roroBieHne BHIKPOEK 12,0

PacnoJjioxeHnne BBIKPOCK Ha JIUCTE 6yMarn B COOTBETCTBHU

C HAllpaBJICHHEM J10J1€eBOH HUTH

Hroro 20

IIpumep pa3padoTKn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHHKOB M JKIOPH

mo «MO)ICJII/IpOBaHHlO MIBEHHBIX M3eJUH ¢ HCI0Jb30BaAHUEM rpac[mqecm[x P€AAKTOPOB»

Nen Makc. bann
Kpumepuu oyenueanus
/n oann | yuacmuuka
Hanecenue HOBBIX JTUHUI (pacoHA U HAANUCEH HA YepTexke 6
OCHOBBI
Hanecenne JIMHUI JJ151 IOCTPOCHUS: 4
- BCIIOMOTI'aTeJILHBIX JleTaJIei;
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Nen Make. bann
Kpumepuu oyenueanus
/n oann | yuacmuuxa
- AeTaJjiell, TpeOyoImMX H3MeHeHHsl (POPMBI.
IlocTpoeHue 10NMOJHUTENbHBIX IEKOPATUBHBIX JeTaJIei
N3roroBiienne BbIKpoeK 10
PacnoJioxkeHne BLIKPOEK B COOTBETCTBHU € HANIPABJIeHHEM
0JIEBOM HUTH
Hroro 20

IIpumep pa3padoTku KapT MOONEPALMOHHOI0 KOHTPOJIA AJIsl Y4ACTHUKOB M *KIOPH

no «O0padoTke MBEHHOT0 M3/1eJUs WIHN y3JIa HA HIBEHHO-BbIIINBAJIBLHOM 000PYA0BAHUMN»

Ne
Makc. bann
n/ Kpumepuu ouyenueanusn
oann | yuacmuuxa
n
Texnuveckue yca10BHsi Ha U3rOTOBJICHHE U3/1EJIHSA 8,5
XapakTep odopmieHust n3aeus 1eKOPOM 3
Opranunsanus padoThbl 10 BHINOJTHEHUIO BBIIIMBKH 3,5
Hroro: 15
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IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYaCTHHKOB U KIOPH

no «MexaHu4eckoii 00padoTKe MIBETHOr0 M3/1eTUsI HJIH Y3J1a»

Nen Makc. bann
Kpumepuu oyenueanus
/n oann | yuacmuuka
TexHuYecKHe YCIOBHS HA M3rOTOBJIEHHE U3/eJIHSs 10
Xapakrep odopmiieHHs U31eIHA JEKOPOM 5
Hroro: 15
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Ipumep pa3paboTKu KAPT NOONEPANUOHHOTO KOHTPOJIS 1/l YYACTHUKOB U KIOPH

1o «3D-Moae MpPOBaHNIO U EYATH

Ne Makc. bann
Kpumepuu oyenuseanus

n/n oann | yuacmuuka

3D-monenupoBanue B CAIIP

1 | Texuuueckue 0COOEHHOCTH CO3TaHHON yyacTHUKOM 3D-monesn 10
OueHka CckiaAbIBa€TCd [0 HAIMYMIO OJEMEHTOB, B IIpenenax
MakcuMymMma:

2 | C1o:xxHOCTH paspadoTaHHoil KOHCTPYKIMH 3D-monen, 3
Moaupukanusa (popma, TeXHHYECKHE PeLICHHs, TPYA0EMKOCTb)

OueHka CckaaAbIBa€TCd [0 HAJIWYUIO BJEMEHTOB, B Mpenenax
Makcumyma:
IMoaroroBka npoekra k 3D-neuaTun

3 | Daiia koMaHIHOrO0 Koaa Mjas 3D-meyaTu mMoaejd B mporpamme- 3
caaiicepe (manpumep, Cura, Polygon niau unoii)

OueHka CkIaAbIBa€TCd [0 HAJIWYUIO BJEMEHTOB, B Mpeaenax
MaKkCUMyMa:

4 | DddekTUBHOCTH pa3MelIeHUs] U3/1eTusl 2
OueHka CkJaAbIBa€TCd [0 HAJIWYUIO BJEMEHTOB, B Mpeaenax
MaKCUMyMa:

OuneHka pacne4yaTaHHOr0 MPOTOTHIIA

5 | [Ipororum u3neaus (aeraseii): 7
Onenka cknagplBacTCd 10 HAIWYUIO D3JEMEHTOB, B Ipeaenax
MaKkCUMyMa:

I'padpuueckoe opopmiienne 3aganus

6 | IlpeaBapuTebHBIH ICKU3/TEXHHYECKUI PUCYHOK Ha Oymare 2
OneHka CcKIajgpIBaeTCs MO HAJIWYUIO DJIEMEHTOB, B Ipejesax
MaKCUMyMa:

7 | UToroBsle yepTe:xu (Ha Oymare WM B 3J1eKTPOHHOM BH/Ie) 8
Onenka cknajgplBacTCd 10 HAIWYUIO D3JEMEHTOB, B Ipeaenax
MaKCUMyMa:

Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYaCTHHKOB U KIOPH

no «O0padoTke MaTepraJiOB HA JIa3ePHO-TPABUPOBAJILHON MAIIIMHE»

bann
Ne Make.
Kpumepuu oyenueanus yuacmu
n/n oann
uKa
Brimonnenue scku3a 10 Havana paboTsl B rpaUuecKuX peJaKkTopax.
KauectBo rckuza. Cobmoaenue tpedoBanuii 1 [OCToB (Hanuuue Bcex

1 | geraseii Ha AcKKU3e, IPOJYMaHa KOHCTPYKIIMS, HAIMYKE BCEX JIIEMEHTOB 2
COeIMHEHUS ¥ COOPKH, IPETyCMOTPEHA OT/IENKa, COOJIFO/IEH MacIlTal,
pa3Mepbl IPUCYTCTBYIOT)

Padora B rpadpmueckom penakrope uiau/m cuctreme CAD/CAM 12

2 | 3nanue 6a3zoBoro uHTEp(eiica, pabora B rpa@uuIecKoM pelakTope Wiu/u 1
cucteme CAD/CAM (cTeneHb CaMOCTOSITEIIBHOCTH H3TOTOBIICHUS
MOJICIIN )

3 | Tounocts MonENUpOBaHUS OOBEKTa (COOTBETCTBHE pPa3pabOTAHHOMY 1
ACKU3Y)

4 | CnoxxHOCTh BBIIONHEHHUS (KOH(MUTYypalus, TEXHUYECKUE pEeLICHHS, 8
KOJINYECTBO M TPYAOEMKOCTh UCIOIb30BAHHBIX HHCTPYMEHTOB, HATMUHNE
JOTIOTHUTETIbHBIX 3JIEMEHTOB)

IToaroroBka Mopeanm K 3alyCcKy Ha JIa3epHO-TPaBHPOBAJIBHOI 3
MalliHe U padoTa co CTAHKOM

5 | YpoBeHb TOTOBHOCTH MOJENHU AJIs MOJIa4H Ha Ja3ePHO-TPaBUPOBATIHHYIO 1
MaIIHHY

6 | DPPeKTHBHOCTh MPUMEHEHHS JTa3€PHO-TPABUPOBATEHON MAIIWHBI 1
(ONTUMaIbHOCTh UCIOIB30BAHUS HIIM HEUCIIOIb30BAHU)

7 | HaBbIku BiaieHUs! pabOThI CO CTAHKOM 1
Ounenka roroBoro uzaeans (1eTajan) 13
OreHka KauecTBa U3rOTOBJICHHS BCEX JeTaje

9 | KauectBo cOopku

10 | KauecTBO OTIENKH

11 | U3nenue BBINONHSAET CBOU (PYHKIUH, OJABM)KHBIE M 3alIUPAIOLINE U T.1.
paboraroT
I'paduyeckoe opopmiieHHe NpoeKTa 5

12 | U3menue cOOTBETCTBYET 3CKH3Y Ha OYMaKHOM HOCHTEIIE 1

13 | PaGounii 5cKH3 B AIEKTPOHHOM BHUJIE BHITTOJHEH 2

14 | IlpeacraBieHa HHCTPYKLMOHHAs KapTa COOpKU 2

Hroro: 35
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IIpumep pa3padoTKn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHMKOB M KIOPH

no «IIpoMbIIEHHOMY TU3aHHY»

Ne Makc. bann
Kpumepuu oyenueanus
n/n oann | yuacmuuka
CooTBeTcTBHE TeMe 3a1aHNsl, QYHKIUOHAIBHOCTH 3
TpeGoBaHus K YepTeKy 12
Crenundukanus
Yeprexu o 'OCT
Hanmnumne nzomerpudeckoro nzodpaxkenus (3D-momenn)
[TpaBUIBHOCTH COXpaHeHus (aiiaoB
TpeboBanus Kk Mmoaeau 8
TpeGoBanns k n300pa:keHUusIM (pPeHIePHHIY) 6
TpeGoBaHus K aHUMAIUN 6
Hroro: 35
IIpumep pa3padoTku KAPT MOONMEPANUOHHOTO KOHTPOJIS IJIsl YYACTHUKOB H JKIOPH
no «MexaHu4eckoii 1epeBoodpadoTKe»
bann
Nen Makc.
Kpumepuu oyenueanus yuacmn
/n oann
uKa
1 |TIloxgroroBka CTaHKa, TOKApPHBIX M CTOJIIPHBIX HWHCTPYMEHTOB K 3
paboTe, ycTaHOBKA 3arOTOBKHU
Pazpabotka ueptexa neranu B coorBeTcTBUM ¢ ECK/]
Pa3paboTka yueOHO-TEXHOIOTHUECKON KapThl H3TOTOBIICHUS JAeTaeit
TeXHOIOTHS H3TOTOBIICHUS U3/ICIUS 19
CobmroieHne TMHEHHBIX U HUINHAPUIECKUX Pa3MepOB
Cobmonenue dpopm (chep, KOHYCOB | T.1.)
6 | CoOiroieHre YUCTOTH 00Pa0OTKH M MIEPOXOBATOCTH
JlexopaTuBHAs OTJENKA
Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANUOHHOT0 KOHTPOJIS 1JIsl YYaCTHUKOB U KIOPH

no «MexaHH4ecKoO MeTaN1000padoTKe»

Nen/ Makc. bann
Kpumepuu oyenueanus
n oann | yuacmuuka
1 | IloxroroBka cTaHka, TOKapHbIX M CJIECAPHBIX MHCTPYMEHTOB K 4
pabote, yCTaHOBKA 3arO0TOBKU
2 | Pazpaborka ueprexxka neramu B coorBerctBuu ¢ ECKJ[ (ecnu
Tpedyercs)
3 | Pazpaborka y4eOHO-TEXHOJOTHYECKOW KapThl HM3TOTOBIICHUS 7
neTajien
TexHonorust U3rOTOBIEHUS U3AEIUs 24
4 | CobmofeHre IMHEHHBIX U HWINHAPUICCKUAX Pa3MepOB 10
5 | Cobmronenue hopm (cdep, KOHYCOB H T.11.) 10
6 | CoburoneHre YucTOThl 00PadOTKHU U IMIEPOXOBATOCTU 4
7
8 | Cobaronenue npasui 6€30MacHON paboOTHI
Hroro: 35
IIpumep pa3padoTku KapT MOONEPALHOHHOT0 KOHTPOJIA 1Jisl Y4ACTHUKOB M *KIOPH
no «Py4yHoii nepeBoodpadoTke»
Nen/ Makec. bann
Kpumepuu ouyenueanus
n oann | yyacmnuka
1 | Pa3pabotka paboyero uepre:xka B coorBercTBUM ¢ ECKII: 3
NPOCTaHOBKA rabapUTHBIX Pa3MepOB, Pa3MEpPOB KOHCTPYKTHBHBIX
DIIEMEHTOB
2 | PazpaboTka yueOHO-TEXHOJIOTMYECKOM KapThl  HU3TOTOBIICHUS 5
Jeranei
3 | Hduzaiinepckoe perreHne (OTIIMYHOE OT MPEICTaBICHHOT0 00pasia) 2
TexHOOT s N3TOTOBIICHUS U3JIENUs O JAETaNTbHO: 22
4 | Jlerans 1. CoOnrofeHne TMHEHHBIX U IMIIMHIPUYECKUX PA3MEPOB 2-4
5 | Herans 1. lllepoxoBaTtocTh 1
6 | Heranp 2. CoOnroieHue TMHEWHBIX U IMIIMHAPHUECKUX Pa3MEPOB 2-4
7 | Herans 2. lllepoxoBarocTh 1
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Nen/ Makec. bann
Kpumepuu ouyenuganusn
n oann | yyacmnuka
8 | .......
9 | KauectBo cOopku 3
10 | JlexkopaTtuBHas OTAEIKA AeTaNH (-I€ii) 3
Hroro: 35
IIpumep pa3padoTku KapT NOONEPALUOHHOTI0 KOHTPOJIA 1Jisl Y4ACTHHKOB M *KIOPH
no «Pyunoii merasnsioo0padoTke»
Nen/ Makec. bann
Kpumepuu oyenueanus
n oann | yuacmuHuka
Paspabotka pabouero ueprexxa B coorBerctBuu ¢ ECKI:
MPOCTAaHOBKA rabapUTHBIX Pa3MEPOB, Pa3MEPOB KOHCTPYKTHBHBIX
3JIEMEHTOB (€ciu TpeOyeTcst)
2 | Pa3paboTka y4eOHO-TCXHOJIOTMUECKOH KapThl H3TOTOBJICHHUS 7
aeTranen
TexHOoIOTUsI U3TOTOBJICHUS U3/ICIHUSA: 25
Cobmronenne rabapuTHBIX pa3MepOB U MPSIMOYTOJIBHOCTH 2-4
Cropona 1. CobmroneHne TUHEHHBIX pa3MepoB U Ka4eCTBO 1-2
BBITIOJTHEHUS
5 | Cropona 2. CobmtoieHre TUHEHHBIX pa3MepOB U KaueCTBO 1-2
BBITIOJTHEHUS
6 | OrBepcrue 1. [TozunmonupoBanue (pa3MeTKa) U HUJIUHAPHYHOCTh 1-2
7 | OtBepcrue 2. [To3unmonrnpoBanue (pa3MeTka) U WINHIPUYHOCTD 1-2
8 | KauecTtBO nocto6paboTku 3
Hroro: 35
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IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYaCTHHKOB U KIOPH

mo ((3.]'IeKTp0TeXHI/IKe»

Non/ Makec. bann
Kpumepuu oyenueanus
n oann yuacmHuka
1 Pacuer orpannuuBaroniero pe3ucTopa s CBETOAMOAa U MOJA00p 2

OMKafIIero Mo COMPOTHBIICHUIO PE3UCTOPA U3 JOCTYITHBIX

2 Pacuer pesucropa 6a3pl TpaH3UCTOpa U MOA00p ONMKANIIEro IO 3

COITPOTUBJICHUIO PE3UCTOPA U3 JOCTYIIHBIX

3 Co3anuie NpUHLIMIHAATBHON CXEMBI TI0 TEXHUYECKUM YCIIOBUSM B 7
CAIIP

4 Pa3zpaboTka neuaTHoit matel o co3nannoi cxeme B CAIIP 7

5 COopka 3JIeKTpUUeCcKO 1eny Ha 0ecriaeyHoil MaKkeTHOH MiaTe 1o 7

pa3paboTaHHOU cXeMe

6 PaboTocrocoOHOCTh CXeMBI C HANPSKCHUEM MTUTaHUS
Bpewmst pabotsi 4
8 HecobOmonenne mpaBuil TEXHUKH O€30MacHOCTH M TOpPSAIKA Ha -1

pabouem Mecte npu coopke (1 H6amn 3a kaxka0e HapyLUICHHE)

HUroro 35

P33pa60T‘lI/IKI/I 3aJaHuM MOTYT UCIIOJIB30BaTh NPUMEPBI JJIs1 COCTABJIICHUA IIPAKTUYCCKOI'O 3a/laHUA
MKOJIBHOI'O U MYHUIUIIAJIBHOT'O 3Talld, UCITIOJIb3YS KaK O6H_II/Ie IpYIIIBI KPUTCPUCB, TaK U YACTHLIC

kpurepun, pekomenaosanuslie [{IIMK.
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Ipuio:xxkenue 5
IIpumepHBbIe KpUTEPHUH OLIEHKH TBOPYECKOI0 MPOEKTA
Ilpogpune «Kyromypa ooma, ousaiin u mexnoaozuu»

(pa3BepHyTas cxema OIEHKH)

11
Kpumepuu ouenxku npoexma bannw ?
¢axmy
HosichutenbHas| 1 |Copaepxanue u oopMiIeHHE TOKYMEHTAUU POEKTa 10
3aluCcKa 1.1 |O6mee opopmitenue (opuenrarus Ha [OCT 7.32-2017 1
10 61108 MesXrocyaapCcTBEHHBIN cTaHAAPT OPOPMIIEHUS TPOSKTHOM
JOKYMCHTAI[HH)
(ma—1; mer — 0)
12 |KagecrBo TEOPEeTUYECKOr0 MCCIeI0BAHUS 3
1.2.1|Hanmnyre akTyaJIbHOCTH ¥ 0OOCHOBAHHE MTPOOJIEMBI B 0/0,5
uccienyemoii cdepe
(ma—0,5; et — 0)
1.2.2| ®opmynupoBKa TEMBI, LIeJel U 3a]a4 MIPOEKTa 0/0,5
(chopmymnupoBanbl OHOCTHIO — 0,5; HE chOPMYITMPOBAHBI —
0)
1.2.3|Coop unpopmaiuu 1mo npodieme 0/0,5

(mpoBeneHrEe MapKETUHIOBOTO UCCIIEIOBAHUS

JUTSL BBISIBIICHHSI CITPOCA Ha TIPOCKTUPYEMBIH O0BEKT TPyia)
(ma—0,5; mer — 0)

1.2.4|TIpennpoeKTHOE UCCIIECIOBAHUE: aHATIN3 UCTOPHUECKUX 0/0,5
MPOTOTUIIOB U COBPEMEHHBIX aHAJIOTOB
(ma—0,5; et — 0)

1.2.5|IIpennoxenus perieHus BbIIBICHHON MTPOOJIEMBI. 0/0,5
ABTOpCKasi KOHIIENIHUS MpoeKTa. Beibop onTumanbHo
uzaen. OnucaHue NpoeKTUPYEMOro MaTepHaIbHOIO 00BEKTa
(ma—0,5; met — 0)

1.2.6|[IpumeneHne MeTO0B IpOoeKTUpoBaHus U uccnenoBanus | 0/0,5
aHaJIM3UPYEMOi MPOOJIEMBbI U 3HAHHUE MPOIEAYP UX
IPOBEICHUS

(ymeet npumensts — 0,5; He ymeer npumeHsTh — 0)

13 KpeaTUBHOCTH 1 HOBU3HA NMPOEKTA 3
1.3.1|OpuruHanbHOCTD MPEIIOKEHHBIX UIEH: 0/1
—bopma 1 QyHKIMS U3AETHIA: COOTBETCTBUE MEPCIIEKTUBHBIM
TCHJICHITUSM MOJTBI, Ha3HAUYCHHE, aBaHTapHOCTH,

KPEaTHUBHOCTb, CIIEOBAaHNE TPAJUIIUSAM U T. [1.;
—KOHCTPYKIIUS:  YHUBEPCATBHOCTh,  APrOHOMUYHOCTH,

OPUTHHAIBHOCTB, JIETKOCTb U T. 1

—KOJIOPUCTHKA: COOTBETCTBHE aKTyaJbHBIM TEHICHIIUSIM
MOJIbl, MHTEPECHOE TOHAJIbHOE M IIBETOBOE pEIICHHE,
MPOTIOPIIMOHATIFHOE COOTHOIIIEHHE IIBETOB, 3HAYCHUE W
CHUMBOJIMKA [IBETA B MPEJICTABICHHBIX O0BEKTaX H T. 1.
(ma—1; mer — 0)

1.3.2|HoBu3Ha, 3HAUUMOCTb W  YHUKaIbHOCTH  mpoekta| 0/1/2
(pa3paboTKa 1 U3rOTOBJIEHWE aBTOPCKHX IMOJOTEH; POCIHUCH
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Kpumepuu ouyenxu npoexma

bannw

Ilo
¢axmy

TKaHEeW [0 AaBTOPCKUM pHUCYHKaM; pa3paboTKa HOBBIX
TEXHUK  W3TOTOBJICHHS;  OPUTHMHAIBHOE  MPUMEHEHHUE
pa3IMYHbIX MaTEpUajIOB; UCIOIb30BAHUE HETPAAULIMOHHBIX
MaTepHaJiOB U aBTOPCKUX TEXHOJOTUM U T. J1.)

(ma — 2; mpeacTaBiIeHbl HE B MOIHOM Mepe — 1; Het — 0)

14

Pa3paboTka TeXHOJIOrH4ecKoro nmpouecca

141

Bb100p TeXHOJIOT MM U3TrOTOBIICHHS, BUIA U KJIacca
TEXHOJIOTUYECKOT0 000pYI0OBaHUs U MPUCITOCOOICHUI
(ecthb ccputku win onucanue — 0,5, et — 0)

0/0,5

142

KauecTBO 5CKH30B, CXEM, YEPTEIKEH, TEXHOIOTHUECKIX
kapT (YpoBeHb rpaduuecKoi Moaa4yn ¢ UCIOIb30BaAHUEM
KOMITBIOTEPHBIX IIPOrPAMM WIH OT PYKH, COOTBETCTBUE
yeprexeit [OCT) (ma—0,5; mer — 0)

0/0,5

143

[TpumeHeHre 3HaHUN METOI0B TU3aliHEPCKON paboThI

B COOTBETCTBYIOIEH UHAYCTPUU. Y MEHUE aHATU3UPOBATH
pe3ynbTaThl KCCIAEAOBAHUS, YPOBEHb 0000IICHUS;
IIPEIJIOKEHUS 10 BHEAPEHUIO

(ma — 1; paccmotpen onun kpurepuit — 0,5; Het — 0)

0/0,5/1

144

DKOHOMMYECKAs M SKOJIOTMYECKasi OLICHKA TPOU3BOCTBA
WJIU U3TOTOBJICHUS U3/ICIIUS
(ma — 1; paccmotpen oaun kputepuii — 0,5; Her — 0)

0/0,5/1

Onenka
n3aeJaus

20 0a1a

Ju3aiiH MpPoAyKTa TBOPYECKOr0 MPOeKTa

20

2.1

HoBu3Ha 1 OpUrHHAIIBHOCTH IPOJIYKTA, €0
XYyI0KECTBEHHAs! BRIPA3UTEIBHOCTD, COOTBETCTBHE
MOJIHBIM TCHJICHIIUSIM:

—sipKasi ”HAUBHIyaTbHOCTh CO3/IaHHOTO 00pasa, cuiia
HMOIMOHAIBHOTO BO3JIEHCTBUS KOHKYPCHOTO U3JIENHUs
(xoMriIeKTa)

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

0/3/6

2.2

Komno3zumus npoekTupyemMoro 00beKkTa, rapMOHUSI,
scTeTHka (BHEUIHSs (opMa, KOHCTPYKIIHSL, KOJTOPUCTHKA,
JCKOp U €TO0 OPUT'MHAJIBHOCTD / XYO0XKECTBCHHOC
odopmieHue)

(ies1ocTHOCTH — 4; He cOamaHcupoBaHHOCTH — 0)

2.3

KadecTBO M3roToBIEHUS MPEICTABIIEMOTO U3AEIIHNS,
TOBApPHBIN BU]

(xauecTBeHHO — 4, TpeOyeTcs He3HaYuTeNbHas JopaboTKa —
2, He kayecTBeHHO — 0)

0/2/4

2.4

PanmoHansHOCTh UM TPYAOEMKOCTh CO3aHUS IPOYKTA,
CJIOKHOCTB, MHOFO(i)YHKHI/IOHaJ'H)HOCTB " BapUaTUBHOCTH
JEMOHCTPUPYEMOTO U3JIeJIHs, aBTOPCKUI MaTepua)

(ot 0 1o 3)

2.5

[TepcrieKTHBHOCTH M KOHKYPEHTOCIIOCOOHOCTD
CITPOCKTUPOBAHHOM MOJIENH (apT-00BEKTa M KOJUICKITUN
B [IPOU3BO/ICTBO; NATEHTOBAHUE TOJIE3HOW MOJIENIH WU
OPUTHMHAILHOMN TeXHOJIOTUHU U3rotoByieHus ) (ot 0 g0 3)

Ounenka

IMpoueaypa npe3eHTAUN MPOEKTA

10
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Ilo
Kpumepuu ouenxku npoexma bannw
¢axmy
3aIUTEI 3.1 |PernamenT npe3eHTanuu (AeI0BOM ITUKET U UMUK 0/1/2
HDoeKTA YYaCTHHKA BO BpEMsI M3JI0’KEHHS MaTepualia; COOJII0ICHHIE
P BpPEMEHHBIX paMOK 3aiuthl) (o1 0 10 2)
10 6a/u10B 3.2 |KayecTBO noj1auu MaTepuaia 1 NpeACcTaBICHUS U3EIIN: 0-3
—OpUTHHAILHOCTD MPE/ICTABICHUS U KaueCTBO
AIIEKTPOHHOM npe3eHTanuu (16amn);
—KYJbTYypa peuH, YeTKOCTh, KOHKPETHOCTb U JIOTHKA
U3JI0KEHUs TPoOsIeMbl uccienoBanus (1 6amn);
—BJIa/ICHHE TOHATUWHBIM NPO(PECCHOHAIBHBIM aIapaToM
(1 6amn) (ot 0 mo 3)
3.3 |Hcnonp3oBaHue 3HaHUI BHE HIKOJIBHOI MPOrpamMMbl 0/l 2
(ot 0 10 2)
3.4 |IlonumaHue CyTH 3aJJaBa€MbIX BOIPOCOB U 0/1/2
apryMEHTHPOBaHHOCTH 0TBEeTOB (0T 0 J10 2)
3.5 |CooTBeTcTBHE COlepKaHUS BBIBOJOB copepkanuto enu u | 0/1
3aj71a4, KOHKPETHOCTb U CAMOCTOSITEIIbHOCTH BEIBOJIOB
(COOTBETCTBYET MONHOCTHIO — 1; He cooTBeTcTBYET — 0)
Hroro 40
IIpumMepHbIe KpUTEPHH OLEHKH TBOpPUYecKoro npoexkra KT
(cokpareHHas cxema OLEHKH )
1o
Kpumepuu oyenku npoexma bannw
daxkmy
IMosichutensHasi| 1 |Coaep:xkanue u opopmiieHHe JOKYMEHTAIMHU NPOEKTa 10
3anMCcKa 1.1 |O06mee opopminenue (opuentauus Ha ['OCT 7.32-2017
MeXrocyaapcTBeHHEIH cTanaapT odopmaenus npoekrroit | 0-1
JIOKYMEHTAI1N )
1.2 |KauecTBO HccaenoBaHus 0-3
1.3 |KpeatuBHOCTh M HOBH3HA MTPOEKTA 0-3
1.4 |Pa3paboTka TEXHOJIOTHIECKOTO TIpoIiecca 0-3
Ouenka 2 |/Iu3aiiH NPpOAyKTA TBOPYECKOI0 MPOEKTA 20
H3JeJIus 2.1 |HoBH3HA ¥ OPUTHHAIBHOCTD MIPOAYKTA 0-6
2.2 |Kommo3u1us mpoeKTUpyeMoro 00beKTa, rapMOHHS,
0-4
ACTETHKA
2.3 |KauecTBO 1 TOBapHBII BUJI MIPEICTABISEMOTO U3ICITHS 0-4
2.4 |PanioHaNbHOCTh WU TPYAOEMKOCT CO3JIaHMsI TPOAYKTA,
MHOTO()YHKIITHOHAJIEHOCTh ¥ BAPHATUBHOCTH 0-3
JIEMOHCTPUPYEMOTO H3JIENHS, aBTOPCKHIA MaTepHa
2.5 |IlepcieKTUBHOCTh U KOHKYPEHTOCIIOCOOHOCTD 0-3
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Kpumepuu oyenxku npoexkma

Banawt

¢axmy

Onenka
3AIMTHI

NPOEKTA

IIpoueaypa npe3eHTAlHHN MPOEKTA

10

3.1 |PernamenT npe3eHTanuu

0-2

3.2 |KauecTBO nojjaun MaTepuaia 1 npeAcTaBICHHUs U3/ICIHs

0-3

3.3

Hcnonbs3oBaHue 3HaHUHI BHE LIKOJIBHOW ITPOTPaMMBbI

0-2

3.4 |Ilonumanue CyTH 3aJ1aBa€MbIX BOIIPOCOB H

APrYMCHTUPOBAHHOCTb OTBETOB

HToro

40

Ipoduan «TexHuka, TEXHOJOTMH U TEXHUYECKOE TBOPYECTBO»
IIpuMepHbIe KPUTEPUHU OLEHKH TBOPYECKOI0 MPOEKTa
(c 3JIeMeHTaMHu MccIe0BaHusA) (Pa3BepHYTas CXeMa OLleHKH)

Kpumepuu OUECHKU npoeKma

bannw

daxkmy

ITosicuuTe
JbHasl
3amucKa
10
0aJ10B

Copepxxanue u opopmiIeHHe JOKYMEHTAIUM IIPOEKTA

10

Oo6mee odopmiienue (opuenranums Ha [OCT  7.32-2017
MexrocyapCcTBeHHBI ~ CTaHAApT  OQOPMIICHUS  MPOCKTHOMN
nokymentaiun) (na — 1; ver — 0) OpopmiieHre TUTYIBHOTO JIMCTA,
enuHoe (opmarupoBanue Tekcra — 0,5 Oamma u  CKBO3HOE
opopmnenne Tabmamm — 0,25 OGamma W CKBO3HOE OQOpPMIICHHE
pucynkoB — 0,25 GamioB. B ciydae ecnu He coOMIOAE€H MYHKT 1O
dbopMaTUpOBaHUIO TEKCTA, TO OlleHKa () GaIoB.

TexHoJIOrHUECKOE KaPThI U YEPTEKH OILIEHUBAIOT B 11. 1.4.2

0/0,5/0,75/
1

12

KauecTBO TCOPETHYECCKOT0 MCCJICAOBAHUSA

3

121

Hanuuue aktyanbHOCTH U 00OCHOBaHHE IPOOIIEMBI B UCCIIETyeMON
cthepe (Hanmnuue 060cHoBanus npodsiems — 0,25 6aia u Hau4ue
akTyanpHoCcTH — 0,25 Gamna; et — 0)

0/0,25/0,5

122

DopMyupoBKa TEMBI, LIEJIeH U 3a/1a4 TPOSKTa

(lenb chopmynrpoBaHa U COOTBETCTBYET COJIEP’KAHHUIO U BBIBOJAM
— 0,25 6anna u 3agaun chOpMyIUPOBAHBI MTOTHOCTHIO U OTPAKAIOT
BCe aTarnbl padbotel — 0,25 Oamia; He chopmynrposansl — 0).

B ciydae oTcyTcTBus 1€y, 3aa4M HE OLIEHUBAKOTCS. B cimydae
€CJIM 33/1a4M He OTPaXkaroT MOCIe10BaTEIbHbIHN MTyTh BHIMOJIHEHUS
IIPOEKTA, TO BHICTABIISIETCS OlIEHKa 3a 3aaauu — 0 0aios.

0/0,25/0,5

123

IIpuMeHeHne METO0B MPOEKTUPOBAHUS U UCCIIEOBAHUS
aHaJTM3UPyeMoil MpoOIIeMbl U 3HAHKUE TPOLIEYP UX NMPOBEICHUS
(moIKHBI OBITH MTPEACTABICHBI METOIbI TPOCKTUPOBAHNS,
UCIIOJIB3YEMBIE IIPU ITOATOTOBKE IIPOEKTA, U BBIIEIEHBI OTACIbHBIM
IIYHKTOM B cooTBeTcTBUU ¢ TPU3)

(ymeet npumensts — 0,5, He ymeet npuMeHsTh — 0)

0/0,5

124

Co6op uapopManuu 1o mpodaeme (MpoBeIeHNe MAPKETUHT OBOTO
WCCIICTOBAHMSI JIJISl BBISIBIIEHUS CIIPOCA HA MMPOCKTUPYEMBI OOBEKT
pr)]a) BBIITOJHACTCA 40 HadaJ1a MIPOCKTUPOBAHUA U3JCITHA
(ma—0,5; et — 0)

0/0,5

125

Hpe}IHpOGKTHOG HCCICOOBAHUC: aHAJIN3 UCTOPUYCCKUX IMTPOTOTUITIOB

0/0,25/0,7
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Kpumepuu ouyenxu npoexma

bannw

daxmy

— 0,25 Ganna v COBpEMEHHBIX aHAJIOTOB (TIPOBECHHE MATEHTHOTO
uccienoBanms, Hanucanue pedepara (mo 1 cp.) mis
MOTEHIIMATHHOTO OPOPMIICHHS MTPaB HA HHTEIUICKTYAIbHYIO
cobctBeHHOCTH — 0,75 Gasa) Her — 0

5/1

13

Pa3paboTka TeXHOJIOrH4ecKOro nmpouecca

131

BBIGOp TCXHOJIOI'MHU U3I0OTOBJIICHUA, BUJAA U KJIaCCa
TEXHOJIOTHYECKOT0 000PYI0BaHHS ¥ IPUCIIOCOOICHUIA
(ecthb ccputku win onucanue — 0,5, et — 0)

0/0,5

132

KauecTBo 3CKH30B, cXeM, YepTEKei, TEXHOIOTMUECKUX KapT
(ypoBeHb rpaduUecKoil Mo1auu ¢ UCIOIb30BaHHEM KOMITbIOTEPHBIX
porpamMm WIH OT PYKH, cooTBeTcTBUE YepTexein [[OCT)

UYeprexu — 0,5 6anna

Texnomornueckas kapta — 0,5 6amia Her — 0

0/0,5/1

133

[TpuMeHeHne 3HaHHUI METOIOB AU3alHEPCKO paboThI B
COOTBETCTBYIOILEH UHAYCTPUU. Y MEHUE aHATIU3UPOBAThH
pe3yJIbTaThl UCCIIEI0BAaHUS, YPOBEHb 0000IIEHNS; TPEITIOKEHUS 110
BHEJJPEHHUIO

(ma — 0,5; paccmorpen oauH kputepuit — 0,25; Her — 0)

0/0,25/0,5

134

DKOHOMMYECKAs U HKOJIOTMYECKasi OI[EHKA MPOU3BOJCTBA NN
W3TOTOBJICHUS U3JICIHS
(ma — 1; paccmotpen oaun kputepuii — 0,5; Het — 0)

0/0,5/1

14

eraTI/IBHOCTb N HOBU3HA IPOCKTA

141

OpUTHHATIBHOCTD MTPEUIOKEHHBIX UJICH:

—bpopma u QyHKIMA wu3ACAHA (COOTBETCTBHE MEPCICKTHBHBIM
TCHICHIUSAM TEXHUKH, Ha3HAYCHUE, aBAHTAPIHOCTh, KPEATUBHOCTD,
CJICZIOBAaHUE TPAJUIIUAM U T.11.); — KOHCTPYKIHs (YHUBEPCATBHOCTD,
SProOHOMHYHOCTh, OPUTHHAILHOCTD, JIETKOCTh H T.1) — 0,5 Gaimia

— cooTBeTCcTBHE TeMe roga — 0,5 dayuta Her — 0

0/0,5/1

142

HoBu3zHa, 3Ha4MMOCTb U YHUKAJIBHOCTh IIPOEKTA

— pa3paboTKa HOBBIX TEXHHMK M3TOTOBJICHUS; TPUMEHEHHUE
HECKOJIbKMX TeXHOoJorHi — 0,5 Oaia;

—  OpWTMHAQJIbHOE  NPUMEHEHHE  PA3JIUYHBIX  MATEPHUAJIOB;
UCIONIb30BaHNE HETPAAUIIMOHHBIX MaTepuanoB u T.1. — 0,5 6amn);
-ger—0

0/0,5/1

143

ITokazanusi chnpaBKM Ha 3auMMCTBOBaHUE: YUMCTOE LUTUPOBAHUE
6onee 10% + 0,5 6amna, OpurunansHocTh 60see 35% + 0,5 6amna.
B cnyuae ecniu OpurvHanbHOCTh mpeBblaeT 99% 3a naHHBIN
kputepuii BbicTaBnsgercs 0 w3 1. Ecim B aHammze paloThl,
BBISIBJIICTCS 3aMMCTBOBAaHME U3 OJHO MCTOYHUKA HHGPOPMAINH
6onee 50%, TO 3a NaHHYIO TOSCHUTEIBHYIO 3allUCKYy CTaBHUTCA
onenka 0 u3 10.

0/0,5/1

Ouenka
u3aeJans
20 danna

JIn3aiiH NpOAYKTAa TBOPYECKOI0 NMPOEKTAa

20

2.1

HoBuzHa n opurnHaabHOCTE NIPOAYKTA, €70 XyI0KECTBEHHAS
BBIPA3UTEIbHOCTb, COOTBETCTBHE MOJAHBIM TEHACHLUAM TEXHUKH U
TEXHOJIOTHH, KOJTMYECTBO UCIIOIb3yEMbIX TEXHOIOTHM:

— sipKasi MHAMBUIyaJIbHOCTh CO3JJaHHOTrO 00pa3a, cuiia
HMOIMOHAIBHOTO BO3JIEHCTBUS KOHKYPCHOTO M3J1eNHsl (KOMIUIEKTa)
(OOBeKT HOBBIH — 6; OpUTHHATBHBIN — 3, cTepeoTunHbIi —0)

0/2/4/6
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Kpumepuu ouyenxu npoexma

bannw

daxmy

2.2

Kommo3urus mpoeKkTupyemMoro 00beKTa, TapMOHHUS, ICTCTHKA,
AProHOMHKA (BHEIIHSS OpMa, KOHCTPYKIUS, KOJIOPHCTUKA, IEKOP
U €r0 OPUTHHAIBHOCTH / XYI0)KECTBEHHOE 0(hOpMIICHUE)
(eocTHOCTH — 4; He cOamancupoBaHHOCTH — 0)

2.3

KauecTBO M3roToBIEHUS MPEACTABIAEMOr0 U3ACHUs, TOBAPHBIN
BU/I, 3aBEPILIEHHOCTb, 3aKOHYEHHOCTb U3EIUs: YYACTHUK
MOKa3bIBaeT paboTy U (YHKIIMOHUPOBAHHE YCTPOICTBA C yUETOM
OT, I1b u T.4. (BBIMIOTHEHO KaYECTBEHHO, BCe paboTaeT — 4,
TpeOyeTcst He3HAYUTENIbHAs JOpaOOTKA U3IeHsl, HACTPOIKH,
BMEIIATENbCTBA B paboTy — 3-1, BBIITOJHEHO HE KAYECTBEHHO, HE
paboraeT, He BIIOIHSET GyHKIuU — 0)

0/1/2/3/4

2.4

PanyoHanbHOCTE WM TPYIOEMKOCTD CO3/1aHUSI IPOAYKTA,
CJIO’)KHOCTb; MHOIO()YHKIIMOHAJILHOCTh U BApUATUBHOCTh
neMoHcTpupyemoro usnenus (0T 0 1o 3 6ayoB)

2.5

[TepcneKTUBHOCTh ¥ KOHKYPEHTOCIIOCOOHOCTh CIIPOEKTUPOBAHHON
uzzienust (apT-o0beKTa WK KOJUIEKIIUH B IPOU3BOJICTBO;
[aTeHTOBAHUE MOJIE3HOM MOJIENN WIIM OPUTMHAIBHON TEXHOJIOIMU
U3TOTOBJICHHSI) YYaCTHUKOM J0JKHA OBITh IPEJICTaBJICHA
«KOHUEMIMS KU3HW» IPOEKTa, peanu3aiys ero B Oyaymem

(ot 0 mo 3 GamioB)

Onenka

3aIIUTDI

NMPOEKTa
10 6aas10B

IIpouenypa npe3eHTanuu NPoOEKTa

10

PernameHnT npesenrannu (Mpe3eHTalMOHHBIA UMUK Y4aCTHHUKA BO
BpEMsI U3JIOKEHHsI MaTepraia — 1 Gar; coOIIoIeHre BpEMEHHBIX
pamok 3anuthl — 1 6am1) (ot 0 1o 2 6as1oB)

0/1/2

3.2

KadecTBo momaun matepuaia v MpeaCcTaBICHHS U3ICIIUS:

- OPUTUHAIBHOCTH MPEACTABICHUS M KAY€CTBO JICKTPOHHOM
npe3entanuu (16amn);

- KyJIbTypa pe4d, YeTKOCTh, KOHKPETHOCTh ¥ JIOTUKA U3JIOKECHUS
npobsieMsl uccienoBanus (1 6amn);

- BJIaJIeHHE TTOHATUHHBIM NIpodeccruoHanpHbIM anmnaparoM (1 6am).
(ot 0 10 3 GaynoB)

3.3

Hcnonbs3oBaHne 3HaHUHM BHE IIKOJIBHOW ITPOTPaMMBbI
(ot 0 10 2 GamnoB)

0/l 2

34

[TonumManue cyTH 3a7aBaeMbIX BOIIPOCOB M apTyMEHTUPOBAHHOCTD
otBeToB (ot 0 10 2 6ayioB)

0/1/2

3.5

CooTBeTcTBHE CO/IEPKaHUS BBIBOJIOB COJEPKAHUIO LIENH U 3a/a4,
KOHKPETHOCTh ¥ CAMOCTOSTEIbHOCTh BBHIBOJIOB (JIOJKHO OBITH
03BYYEHBI 1I€TIM U 33]1a4d B HA4YaJie U BBIBOJ] B KOHIIE)
(COOTBETCTBYET MONHOCTRIO — 1; He cooTBeTCcTBYET - 0)

0/1

Hroro

40
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KpuTtepun oneHku TBOpUecKoro npoexkta no npogpuio «Podororexunkay»

Kpumepuu oyenku pobomomexnHuueckozo npoekma bannet| Ilo
daxmy
IHosichuteabHasil |(Coaep:kanue U opopmiieHHe TOKYMEHTAIMU MPOEKTA 10
3amucka 11 1 06mee odopmienue (opuentanus na TOCT 7.32-2017) 0-1
10 6an10B
1.2 [KayecTBO TEOPETUUECKOTO UCCIICTOBAHMS 0-3
1.2.1 O6ocHoBanue akTyanbHOCcTU. DopMyIHpOBKa LENH U 0-1
3ajay, pe3yJbTaTa U BHIBOJIOB
1.2.2. Coop u ananm3 uHGOPMAIIMH TI0 UCCIETYEMOMH 0-1
npobieme
1.2.3 Pa3zpaboTka ujier 1 KOHIICTIIH poOoTa. 0-1
®opMynTupoOBKa TEXHUYECKOTO 3aJaHHs.
1.3 [Pa3paboTka TEeXHOJIOTHIECKOTO IpoIecca 0-6
1.3.1 Onucanue npouecca NPOEKTUPOBAHMS, U3TOTOBICHUS, | (-2
MPOrpaMMHUPOBAHUS, OTIAAKH, MOAU(PHUKAIIUU IPOESKTa
1.3.2 KagecTBO cxeM, YepTEKel U IPYrol TOKyMEHTALUN 0-2
1.3.3 OGocHoBaHKE BBIOOPAa MAaTEPHAIIOB, AIIEKTPOHHBIX
KOMITIOHEHTOB, TEXHOJIOTUI MPOEKTUPOBAHUS U 0-2
M3TOTOBIICHHS
Onenka 2 |KauecTBO roTOBOI0 M3/€1HA 20
H3A€Mst 15 1 |KpeaTMBHOCTb U HOBU3HA ITPOAYKTa 0-2
2.2 [PoboToTexHUYECKas CIOKHOCTh M3/IETHS: 0-9
20 6ass10B
2.2.1 KoHCTpyKIUsI 1 MEXaHU3MBbI 0-3
2.2.2 DneKTpoHUKa 0-3
2.2.3 IIporpaMmHOe oOecrieyeHre U anropuTmsl ymnpasinenus| 0-3
2.3 [PaboTocnocoOHOCTH poboTa 0-3
2.4 [DcTeTnyecKkui BUJ U Ka4ecTBO poboTa 0-2
2.5 [Tpy10eMKOCTb CO37aHUs TPOLYKTa 0-2
2.6 [[IpakTryeckas 3HaYMMOCTb U MEPCIIEKTUBHOCTD pa3paboTku | 0-2
Onenka 3 [[Ipoueaypa npe3eHTALUM MPOEKTA 10
3AIHTHI 3.1 |PernaMeHT npe3eHTaluH 0-1
MPOeKTA
3.2 [KauecTBO moiaun MaTepuaia u MpeACTaBICHUS U3/IEITHS 0-2
3.3 |icnonp30Banre 3HAHHI BHE MKOJBHON MTPOTPAMMBI 0-2
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Kpumepuu OUCHKU poﬁomomexmmecxozo npoekma Bbannwt| Ilo

daxmy

10 6amnoB (3.4 [loHuMaHue CyTH 3a7aBa€MbIX BOIIPOCOB U 0-2
ApryMEHTHPOBAHHOCTh OTBETOB

3.5 |Vcnemnas nemoHcTparus padoTel po6oTa Bo BpeMs 3amuThl| 0-3
B COOTBETCTBUU C 3a5BJICHHBIMU BO3MOKHOCTSIMH

Hroro 40
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