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BBenenue

Hacrtodmme pexomMeHmanuum IO  OpraHM3alMM W IPOBEIEHUIO  IIKOJBHOIO U
MYHULIMIIAJIBHOTO 3TAlOB BCEPOCCUMCKONW OJUMIIMA/bI LIKOJBHUKOB IO TEXHOJIOTMH (Janee —
OJIMMITMAJa) COCTaBJEeHbI B COOTBETCTBUU C [lopsankoMm mpoBeneHUs BCEPOCCHUICKOM OJMMITHAIBI
IIKOJIbHUKOB, YTBEP)KICHHBIM MpHUKa3oM MunucrepctBa npocsermienuss PO ot 27 wos6ps 2020 .
Ne 678 «OO0 yrBepxkaenuu [lopsiaka mpoBeaeHUs BCEPOCCHICKOM OJIMMITAABI IIKOJILHUKOBY.

OnuMmnuana 1mo TeXHOJOTUU MPOBOAUTCS B LIESIX BBIABICHHUS U PAa3BUTHUS Y 00YyYarOUINXCS
TBOPUYECKUX CIIOCOOHOCTEH M MHTepeca K Hay4HOW (Hay4HO-HCCIIEOBATENbCKOMN) NEATEIbHOCTH,
[poMaral/pl HAy4YHbIX 3HAHUM, NOMYJISAPU3ALUM HHKEHEPHON HANpPABJICHHOCTH, IPOEKTHON
NeSITeIbHOCTH, JIEMOHCTPAIlMM HABBIKOB pabOTHl ¢ HMHCTPYMEHTAMH, IPHUCIOCOOICHUSIMHA |
000pyTI0BaHUEM.

3ajayu OJIMMIIHNA/IbL:

— BBISIBJICHHE, OIEHUBAHUE U NPOABIKCHHE OOYYarOIIUXCS, OOJaNaloIUX BBICOKOM
MOTHBAIE M CHOCOOHOCTSAMH B cdepe MaTepHaTbHOTO W COLMAIBHOTO KOHCTPYHPOBAHUS,
BKJIFOYAsi MHXKEHEPHO-TeXHOoJornueckoe HanpasieHue u UKT;

— OIICHUBaHHC 3HaHAM O TEXHUKE, TEXHOJIOTUAX, TEXHUICCKOM TBOPYECTBE, ,Z[H3aﬁHe, JACKOPATUBHO-
MPUKJIAJHOM UCKYCCTBE U HAPOJHBIX IpoMbIciax Poccuu;

— OLICHMBaHME KOMIIETEHTHOCTH  OOYYalOIIMXCS B  IPAKTUYECKOW, IPOEKTHOH H
UCCJIEIOBATEIbCKOM 1€ATEIbHOCTSX.

Onumnuanga npoBoauTcs Ha Teppuropun Poccniickoit @enepanui.

PabounM sS3bIKOM ITPOBEAECHUS OJIMMITUA/bI SIBJISETCS PYCCKUH SI3BIK.

Yyactue B OJMMIIMAAE WHIUBUAYAIbHOE, OJUMIMUAJHbIE 3a/JaHUS  BBIIOJHAIOTCA
YY4aCTHUKOM CaMOCTOSITENIbHO, 0€3 TOMOIIM TOCTOPOHHUX JIUI] ¥ 3JIEKTPOHHBIX CPEJCTB CBSI3H.

Cpoku OKOHYaHHUS 3TaloOB OJMMIIMAJbI: HIKOJBHOTO dTala OJIMMIIMAAbl — HE Mo3aHee |
HOSAOPS; MyHUIIUIIAJIBHOTO 3Tara OJIMMITNA/bl — HE TI03/1Hee 25 nekadps.

HIkonpHBIN ATan OTUMIHA/IBI TPOBOAUTCS IO 3aJaHUIM, pa3paboTaHHbIM [T 5-11 kmaccoB
¢ yderoM BeiOpanHOro npodmis («TexHuKa, TEXHOJIOTHH U TEXHHUYECKOE TBOPUECTBOY, «KynbTypa
JoMa, Ju3aiH W TexHojorum», «Pobotorexnukay, «MHPopMammonHas 06€30MacHOCTHY),
MYHUIUIATBHBINA — A7 7-11 KJ1accoB ¢ yueToM BBIOpPaHHOTO Npoduiis. YYacTHUK KaXJIOro dTarna
OJIUMITHA/IbI BBIITOJIHAET OJIMMIIMAIHBIE 33/1aHuUs, pa3paboTaHHbIE I KJlacca, IporpaMMy KOTOPOTo
OH OCBauMBaeT WM Juisi Oojiee CTapuIMX KiaccoB. B ciiyyae mNpOXOXXIEHHS YYaCTHUKOB,
BBIMOJHUBIINX 3aJaHusl, pa3paboTaHHble Ui OoJjiee CTapIIMX KJIacCOB IO OTHOIIEHHIO K TEM,
MporpaMMbl KOTOPBIX OHU OCBaMBAIOT, HA CIAEAYIOIIMI 3Tan OJUMIIMA/IbI, YKa3aHHbIE YYaCTHUKHU U
Ha CJIEIYIOIIMX STanaxX OJMMIIHAJbI BBIMOJHSIOT OJUMIHUAAHBIE 3aJaHUs, pa3paOOTaHHBIC IS

KJIacca, KOTOPBIH OHHM BRIOPAIM HA MPEIBIAYIIEM 3TAIe OJTUMITHAIBI.



Metoanyeckre pPEeKOMEHIAIMH BKIIOYAIOT: METOAMYECKHE TOJXOAbI K COCTAaBJICHUIO
ONIUMITMATHBIX 3aJIaHUN TIKOJFHOTO ¥ MYHHIUIAILHOTO JTaloOB OJUMIIHUAMABI; TPUHITUIIBI
(GbOpMUPOBAaHUS KOMILUICKTOB OJUMITMAJHBIX 3a/laHui; HE00XOJUMOE MaTepHabHO-TEXHUYECKOES
oOecriedyeHre Il BBIMOJIHEHUS OJMMITMAJHBIX 3aJaHUH; TEepevYeHb CIPABOYHBIX MAaTEPUAIOB,
CPEICTB CBSI3M W JJIEKTPOHHO-BBIYMCIUTEIBHON TEXHHKH, Pa3peHICHHBIX K HCIIOJIb30BAHHIO BO
BpEeMsI IPOBEJICHIS OJTUMITUA/IBI; KPUTEPUU U METOJIUKY OIICHUBAHWSI BHIMIOJTHCHHBIX OJIMMITHATHBIX
3a1aHUM.

JlonoTHUTENbHYI0 HH()OPMAIHIO 110 MPEICTABICHHBIM METOJINYECKUM MaTeprajaM MOKHO
MOJYYHTh IO BJIEKTPOHHOM mouTe, oOpaTuBInuch 1mo agpecy: COMKTECHNOLOGY @yandex.ru
B IICHTPAIBHYIO MPEIMETHO-METOAMYECKYI0 KOMHUCCHIO BCEPOCCHICKOM OJMMITHABI IMIKOJLHUKOB

1o texHojoruu (nanee — HIIMK).

1. IpuHuunsl GopMHUPOBAHHS KOMILJIEKTOB OJJMMIHATHBIX 3aJaHHI U MeTOHYeCcKHe
MOJXO/bI K COCTABJIEHHUIO 32/1aHMIi IIKOJIBLHOI0 3TANAa OJTUMITUA/IbI

1.1. ITpuHUHUNBI HOPMHUPOBAHUSA KOMILJIEKTOB OJUMIHAAHBIX 3aJaHUH

Onumruazia MpoBOJUTCS MO YeThIpeM MpopuiisiM — « TeXHUKa, TEXHOJIOTHH M TEXHHYECKOEe
TBOpuecTBO», «KynbTypa noma, auzaiiH u TexHomorum», «PobGororexnukay, «MHbopmanmoHnHas
0€30MacHOCTb.

Ha mxonpHOM 3Tarne BCepOCCHIICKON OMMIIMA/IE IIKOJIBHUKOB IO TEXHOJIOTHH POBOAUTCS
TEOPETUYECKUIH W/WINM TpakTHUeCKuil Typ. PermoHanbHbIi OpraHU3allMOHHBIA KOMUTET JaeT
yKazaHue pa3paboTaTh W YTBEPAUTh OPraHM3ALMOHHYIO MOJIENIb HA HIKOJIBHOM 3Tare, BKIoYas
TEOPHIO M TPAKTHUKY, WM TEOPHIO OTAEIHHO WM TOJBKO MPAKTUYECKUH Typ. DTO CBSI3aHO C
0COOEHHOCTSIMH OCHOBHBIX 00pa30BaTENbHBIX TPOTpaMM 00pa30BaTENbHON OpraHu3alud |
HEOJHOPOAHOCTBIO MaTepHallbHON 06a3bl 00pa30BaTEIbHBIX YUPEKIACHUI.

B KOMMJIEKT OJMMIIMAAHBIX 33JaHUN TEOPETHUECKOro Typa OJIMMIIHNAAbI IO KaKAOH
BO3PAacTHOM TpyIe (Kj1accy) BXOAT:

— OJaHK 3aJaHMIi;
— OIlaHK OTBETOB;
— KPHUTEPHH U METOJIMKA OLIEHUBAHUS BHINOJIHEHHBIX OJUMITMAIHBIX 3aJJaHUH.

B KOMIUIEKT OJMMITMAAHBIX 3aJaHUA TPAKTHYECKOTO Typa OJHMITHAABI TO KaXIOU
BO3PAacTHOM TpyIe (KJ1accy) BXOJAT:

— OsaHK 33aHUH (T.H. TEXHUYECKOE 3aJIaHUE) C KPUTEPUSIMHU OLICHKHU;
— KPHUTEPHH U METOJIMKA OLICHUBAHHS BHITIOJIHEHHBIX OJIMMITHATHBIX 33 JaHHH.
[Ipu cocraBneHnn 3amaHuii, OJAHKOB OTBETOB, KPHUTEPHEB W METOJIUKH OICHUBAHUS

BBIIIOJIHEHHBIX OJHUMIIMAIHBIX 3aJaHUuM HCOGXO,Z[I/IMO CO6J'IIOI[E[TL €IMHBIN CTHIIb O(I)OpMJ'ICHI/IH.
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PexkoMenayemble TEXHHUECKHE TapaMeTpbl 0(popMIIeHUsT MaTepUaoB:

— pa3mep Oymaru (hopmar yucra) — A4;

— pa3mep MoJjei cTpaHuil: mpaBoe — 1 ¢M, BepXHee U HIKHEE — 2 MM, JIEBOE — 3 CM;

— pa3Mep KOJIOHTUTYJOB — 1,25 cwM;

— OTCTYI MepBoOM cTpoku ad3amna — 1,25 cMm;

— pa3Mep MEKCTPOUHOIo MHTepBaia — 1,5;

— pasmep mpudra — Kerip He MeHee 12;

— Tun mpudTa — Times New Roman;

— BBIPAaBHMBAHUE — 10 HIUPUHE;

— HyMepalusi CTPaHMIl: CTPAHHUIbl JIOJDKHBI OBITH IMPOHYMEPOBaHbI apaOCKUMH IUppaMu B
[EHTpe HIDKHEH dYacTh JMcra 0e3 TOYKHM C COONIOJEHHMEM CKBO3HOM HyMepaluu KO BCEMY
JIOKYMEHTY;

— TUTYJBHBIA JIUCT JIOJKEH OBbITh BKJIIOYEH B OOIIYI0 HyMEpALUIO CTPAHULl OJIaHKa OTBETOB,
HOMEP CTPAHULbI HA TUTYJIbHOM JIUCTE HE CTABUTCH,

— PHCYHKH M M300pa)XCHHUs JOJKHBI OBITH XOPOIIETO pa3pelieHus (Ka4ecTBa) U B IBETE, €CITU
JTAHHOE YCTIOBHE SBIIAETCS MPUHIMITUATIBLHBIM U HEOOXOAMMBIM JIJIsl BBITIOJTHEHUS 3a/1aHU;

— TabaMIBl U CXEMBI JIOJDKHBI OBITH YETKO OOO3HAYEHBI, CTPYNIHUPOBAHBI U PAIMOHAIBHO
pa3MelIeHbl OTHOCUTENBHO NTapaMETPOB CTPAHUIIBL.

brnanku 0TBETOB HE JOJKHBI COAEpPKATh CBEJEHUI, KOTOPBIE MOTYT PACKPbITh COJEPKAHUE
3a7laHUN.
ITpu pa3paboTke 01aHKOB OTBETOB HEOOXOAUMO YUUTHIBATh CIIEYIOIEE:

— MepBBIA JUCT OJaHKa OTBETOB — TUTYJbHBIM. Ha TUTYIbHOM JHCTE JTOJIKHA COAEpKAThCS
cienyomas UHGopMalys: ykazaHUE 3Tara OJIMMITNA/b! (IIKOJbHBIM, MyHUIIUIAIBHBIN); TEKYIIUN
y4eOHbIM TOA; Toje, OTBEeIEeHHOE MOJ KOJ/MHU(pP yJacTHUKA; CTPOKU JUIS 3ANOJHEHUS JaHHBIX
yuacTHUKOM (D.1.0., knace, NoIHOe HAaMMEHOBaHUe 00pa30BaTEIbHOM OpraHu3aIim);

— BTOpPOHM MW TOCHEAYIOIINE JIUCTHI COJEPKAT IMOJe, OTBEIEHHOE MO KOJ/MU(p y4yaCTHUKA;
yKa3aHWe HOMepa 3aJlaHusl; MOoJe Ul BBIIOJHEHUS 3aJlaHUsl YYaCTHUKOM (pa3jIMHOBAHHBIN JIHMCT,
Tabnuia, cxeMa, pUCYHOK, U T.J.); MAaKCUMAaJIbHBINA Oayi, KOTOPBIA MOXKET MOMYyYUTh YYACTHHK 32
€ro BBHINIOJTHEHHE; TOJie JIs BBICTaBICHHs (PaKTUYECKH HAOpaHHBIX OalyioB; TOJE AJIA MOAMHCH
YJIEHOB JKIOPH.

OnuMmnuagHble 3aJJaHUSI TEOPETUYECKOTO Typa OJIMMITHAJIBI COCTOST U3 JIBYX YaCTEM:

a) mepBas 4acTh — OOIIas, TJe YYaCTHUKH BBITIONHSIOT TEOpeTHUYECKUe 3afaHusi B (opme
NHCEMEHHOTO OTBETa Ha BOIPOCHI, OJIMHAKOBBIC /s Beex mpoduieit (cocrasisier 25% ot obmero
KOJIMYECTBA BOTIPOCOB);

6) BTOpad 4aCTb — CIC€OHAIbHAA, I'A€ YYaCTHUKU OTBCYAIOT HAa TCOPECTUUCCKHUE BOIIPOCHI U
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BBINOJIHSAIOT TBOPYECKOE 3aJaHUE COOTBETCTBYOIEro npodpmis «TexHuka, TEXHOIOTUH U
TEXHUYECKoe TBOpuecTBO», «KympTypa 1oma, Iu3ailH M TexHoNorum», «PoboToTexHUKay,
«HupopmanonHast 6€30MacHOCTH.

IIpu cocraBieHUM OJIMMIIMAJHBIX 33JaHUN HEOOXOJMMO YYMTBHIBATH pEajbHbIN YPOBEHb
3HAHUW UCHBITYEMBIX, [O3TOMY MYHHULIMIAIBHBIM IPEAMETHO-METOJUYECKMM KOMMCCUAM
HE00XO0UMO MOATOTOBUTH 3aJJaHUsl OTAEIBHO JUIsl y4aCTHUKOB BO3PACTHBIX IPYIII.

[Tpu popmupoBaHUM NaKeTa 3aJaHU HEOOXOIMMO YYUTHIBATh paHee U3yYEHHBIN MaTepua
00y4aroIUMHUCS COMIaCHO (pelepalbHbBIM T'OCYJapCTBEHHBIM 00pa30BaTEe/IbHBIM CTaHAapTaM
HAyYaJIbHOI0, OCHOBHOI'O OOILEro U CpeAHEro oo1iero oopa3oBaHuii, IPUMEPHBIX 00pa30BaTEIbHbBIX
IporpaMM, HIpPHUMEpPHBIX IporpaMM IpeaMeTHol  obmactu  «TexHonmorusi»,  y4UTHIBAaTh
pernoHaIbHBIE OCOOCHHOCTH M PEaTM30BBIBATH MPUHIIUIT PABHBIX U JOCTYIHBIX YCIOBHH.

1.2. MeTtoguueckue MOAXOAbI K COCTABJICHUIO 3aJaHUM TEOPETUYECKOr0 Typa LIKOJIBHOIO
JTana OJIMMIIHA/bI

3aiaHusl TEOPETUUECKOT0 Typa OJIMMIIMA/Ibl COCTOSAT U3 HECKOJIBKMX YacTEeM:

a) mepBas 4yacTb — OOIIasi, I/ YYaCTHUKU BBITIOJHIIOT TEOPETUYECKHE 3a/aHus B (Gopme
IUCbMEHHOT'O OTBETA Ha BOIIPOCHI, OJJUHAKOBBIE 1JIs1 BCeX Mpodueil;

0) BTOpas 4acTh — ClleLUalbHasl, € YYaCTHUKU OTBEYAIOT HAa TEOPETUYECKHUE BOMPOCHI U
BBITIOJIHSIOT TEOPETHUYECKUE 3aJaHHs COOTBETCTBYIOHIero mpodmisi: «TexHuKa, TEXHOJIOTHH U
TEXHHYECKOe TBOpYecTBO», «KymbTypa mpoma, nu3ailH u TexHoJorum», «PoOOTOTEeXHHKAY,
«HH(popmaroHHast 6€301MacHOCTh.

B) TPEThs 4acTh (TBOPUYECKOE 3aaHUE), 3aKITI0YAIOIIEeCs B OCIEI0BATEIbHOM BBITIOJIHEHUU
Kelic-3aJJaHus 10 BEIOpaHHOMY NPOQUIIIO.

PexkoMeHnyeTcs BKIIIOYaTh B OJMMIINAIHBIN BapuaHT 3aaHUs TPEX TUIIOB:

— 3a/laHus, BBISBIIAIOIINE 3HAHUS yYaCTHUKOB OJMMIIMA/BI 110 TEXHOJIOTUN;

— MEXIpPEIMETHbIE 3a/laHUs, MOKa3bIBAIOIINE CBSI3b TEXHOJOTHMU C JIPYTMMH IpeIMeTaMu
HIKOJIBHOTO Kypca COOTBETCTBYIOLIETO KJIACCa;

— TBOPYECKHE METAIIPEIMETHBIE 3aJaHMs, BBIIBILSIIOIIME 3HAYMMbIE YHUBEPCAJIbHBIE W
npodeccuoHanbHble KOMIETEHIIMH YYAaCTHUKOB U YMEHHE UX NPUMEHSTh B YCIOBUSX CHUCTEMHO-
JIeATEIbHOCTHOTO MOJX0/1a K PEIICHUIO 3a/1a4 ¥ BBI30BOB HACTOSIIETO BPEMEHH.

3aaHusl TEOPETUYECKOTO Typa MOTYT BKJIIOYATh:

— BOINPOCHI THUIMA «BEPHO/HEBEPHO»: YYAaCTHMK JOJDKEH OLEHUThb  CIIPaBEAJIUBOCTD
IIPUBENEHHOTO BBICKA3bIBAHMSI;

— BOIPOCHI C BEIOOPOM OJIHOTO BapHaHTa M3 HECKOJIbKUX MPEJIOKEHHBIX: B KaX/I0M BOIIPOCE
u3 4-5 BapuaHTOB OTBETA HY>KHO BHIOPATh €IMHCTBEHHO BEPHBIH (MM HanboJee MOIHbIN) OTBET;

— BOIIPOCEI C BLI60pOM BCCX BEPHBIX OTBCTOB H3 IMPCAJIOXKCHHBIX BAapHUMAaHTOB: YYAaCTHHK



NoJIy4aeT Oaslibl, €CIIM BbIOpal BCE BEPHBIE OTBETHI M HE BBIOPAl HU OJJHOT'O JINIIHETO;

— BOIIPOCHI C OTKPBITBIM OTBETOM: YYaCTHHUK JOJDKEH IPUBECTU OTBET HA BOIIPOC WIIM 3a7ady
0e3 OOBSICHEHUS U PEILICHUS;

— 3agaHus 06e3 TOTOBOTO OTBETA WJIM 33JaHHE OTKPBHITOW ()OPMBI: YIACTHHK BIIHCHIBAET OTBET
CaMOCTOSITEJIBHO B OTBEJEHHOE I TOTO MECTO;

— 3aJjaHdsd HAa YCTAaHOBJCHHWE COOTBETCTBHS: OJJIEMEHTHI OJIHOTO MHOXKECTBa TpeOyercs
IIOCTaBUTH B COOTBETCTBUE JIEMEHTAM JPYrOro MHOXKECTBA;

— 3aJaHus HAa YCTaHOBJICHHWE IIPAaBWIBHOM IIOCJIEJOBATEIbHOCTU: YYaCTHHK JOJDKCH
YCTaHOBUTBH MTPABUIIBHYIO MTOCIEA0BATEIbHOCTD ACHUCTBHM, 1IaroB, ONEpaLui u Ap.;

— BOIPOCHI, TPEOYIOIIME PELIEHHUS, JIOTHYECKOTO MBIIIEHNUS U TBOPUYECKOIO MOAX0/1a;

— TBOPYECKOE 3a/laHHe, MO3BOJIAIOLIEE MPOJEMOHCTPUPOBATH YPOBEHb HMX KPEATHBHOCTH B
chepe TEXHOJOIMM M3rOTOBJICHHUS KOHKPETHOTO W3JAENus, [u3ailHa M (YHKIHMOHAIBHOIO
IPUMEHEHHUS.

3afaHus JOKHBI OBITh COCTABIICHBI KOPPEKTHO (HE JOMYCKaTh pPa3jIM4YHBbIX TPAKTOBOK U
UMETh JIOTUYECKH HEMpPOTHBOPEUYMBOE PEIICHUE), XapaKTepHU30BaThCsl HOBU3HOW M TBOPYECKOH
HAIPaBJIEHHOCTBIO, COYETaTh 3aJaHUsl Ppa3HOro YypoBHA cioxHOcTU. Ilpumepsl 3amanui
TEOPETUYECKOT0 Typa npeacTaBieHsl B [Ipunoxennn 2.

Teopernueckuii Typ HIKOJIBHOIO 3Tara OJUMIIMA/bI 10 TEXHOJIOTUH MOXKET ObITh NPOBENEH
B JIUCTAHLMOHHOW ()OpME C HUCIOJIb30BAHUEM 3JIEKTPOHHBIX CPEICTB TOJBKO MPHU BHIIOIHEHUH
3aJaHuil mepBod M BTOpoil wacteil. [[nst aToro TpebyeTcs COOTBETCTBYIOLIEE MPOTPAMMHOE
oOecnieueHre M crporas (opmanuzanus 3aJaHUA C BO3MOXHOCTHIO OJHO3HAYHOI'O OTBETA, Ha
COIIOCTaBJICHHE U BEIOOPOM BapuaHTOB OTBETA U3 CIMCKA MPEJI0KEHHBIX.

MuHuMAJIbHBIH YPOBEHb TPeOOBAHMI K 3aJaHNAIM TEOPETHYECKOI0 Typa

B TeopernueckoM Type IIKOJBHOIO 3JTama OJMMIMALEL TPEIMETHO-METOAUYECKUM
KOMHUCCHSIM HeoOXOauMO pa3paboTaTh 3aJlaHus, COCTOSIIIME M3 BONPOCOB M Kelc-3aJaHuil,
cornacHo Tabmui 1 u 1.1 npuBeneHHON HUXKE, pAaCKPHIBAIOIINX 00s13aTeIbHOE 0a30BO€ COIEpIKaHUE
oOpa3oBaTenbHON obOnacTu «TexHomorus» u TpeOOBaHUS K YPOBHIO MOATOTOBKM BBITYCKHHUKOB
OCHOBHOM U CpeAHel IIKOJIbI o TexHoJoruu (cM. Ilpunoxkenue 1). YpoBeHb CIOXKHOCTH 33aJaHUN
JOJIKeH OBbITh OIpejesieH TaKuM 00pa3oM, 4TOObI HAa MX pElIeHHE YYaCTHHUK CMOI 3aTPaTUTh B
oOuieit cnoxkHocTu He 60see 90 MUHYT.

3amaHusl TEOPETUYECKOTO Typa LIKOJBHOIO dTana OJUMIIMAAbl MOTYT OBITh pa3paboTaHbI
KaK OT/AEIBbHO Ul KaKIO0ro Kiacca (mapajienn), Tak M s BO3PACTHBIX T'PYIMI, 00bEAUHSIONNX
HECKOJIBKO KJIaCCOB (TIapaJijiesieil), Harpumep:

a) mepBasi BO3pacTHas Tpymia — ooyJaromuecs 5-6 K1accos;

0) BTOpas Bo3pacTHas rpymnmna — oOyyatoruecs: 7 KJIaccos,;

7



B) TPEThSI BO3pACTHAs Ipymma — ooydarommecs 8-9 Kiaccos,
r) ueTBEPTas BO3pacTHas rpymnmna — o0yyaromuecs 10-11 kmaccos.

Tabnuua 1.
PexomMeHI0BaHHOE KOJHYECTBO BONPOCOB B 32/JaHUSX TeOPEeTHYECKOro Typa
IIKOJBHOI0 3Tama oOJUMNHUAAbI N0 TexHogorun (npodpuim «TexHuka, TeXHOJIOTMH U

TEXHUYECCKOEC TBOPUYECTBO», «Ky.m,Typa aoma, JU3aiiH M TEXHOJIOTHN» U «POﬁOTOTeXHI/IKa»)

Konuuecmeso 6annos
Kon-60 3a0anuti Ketic
Oman Knacc Keiie- | Teopemuueckue 3adanue
Bceco | Obwue | Cneyuanvhvie 3a0aHUs
3a0anue
5-6 15 5 9 1 14 6
7 20 5 14 1 19 6
IIxonpHEIH

8-9 21 5 15 1 20 5

10-11 21 5 15 1 20 5
Tabmuna 1.1.
PexoMeH0BaHHOE KOJHMYECTBO BOMPOCOB B 33JaHUSIX TEOPETHYECKOr0 Typa

IIKOJILHOTO 3Tana oJJuMNuaabl o npopuiao «Madpopmanuonnas 6€30MacHOCTb»

Konuuecmeso 3a0anuii Konuuecmeso 6annos
Keuic Bcezo Teopemu- Keiic
Oman Knacc Cneyuanv-
Bcezo | Obwue 3a0aHue yeckue 3a0anue
Hble
3a0anus

5-6 15 5 9 1 60 50 10

[xonb 7 20 5 14 1 60 50 10

HBII 8-9 21 5 15 1 60 50 10

10-11 21 5 15 1 60 50 10
B npodune «MHpopmanrionHass 6€30MacHOCTbY CHEIHalbHbIE 33JaHUSI MOTYT SIBISTHCS
MOJ3aJaHUSIMM ~ OJTHOM  3aJa4M, MPEANoJIaraloiell HECKOJbKO JEHCTBUH, BBIYUCIICHUM,

YCTaHOBJICHHE HECKOJIBKHX OOCTOSTENhCTB. B 3TOM ciydae yka3zaHHbIE HOPMATHBBI KOJMYECTBA
3alaHuil OTHOCATCS K TOJ3aJaHusM, a He K oOmum ycnoBusMm. (Hampumep, ans 5-6 kiacca
nomycTuMo copMmynupoBath 2-3  OTHETBHBIX YCJIOBHS/ONMUCAHUS CHUTYallUH, JJIsI KOTOPBIX
TpeOyeTcsl BHIMOIHUTH B OOIIEH CI0KHOCTH 9 ToA3aaHuNl — BBIYMCIICHUI, OTBETOB Ha BOIPOCHI,
YCTaHOBJICHUSI OOCTOATENHCTB M T. M. JIJIsi ApyruX BO3PACTHBIX TPYII JOMYCTHM aHAJIOTHYHBIN
MOJIXO/I, IPU 3TOM HE PEKOMEHJIyeTCs JAaBaTh 10 OJHOMY ycJoBHIO Oosiee 5 monazananuit). O0miee

KOJINYECTBO OalyioB JaHHOTO Typa B npodumie «MHbopmanmonHas OezonacHocTb» - 60 Gaisos



(COOTBETCTBYET CyMME OalIOB TEOPETUUYECKOTO M MPAKTUYECKOTO TYpOB Apyrux mpodwuieit). M3
HUX Ha 33/1aHUs 0O0IIEeH YacTH NPUXOAUTCSA 5 0allIoB, HA TECTOBbIC 3aJaHUS CIIEIUAIBHONW YaCTH —
45 Gannos, Ha Kelic-3aganue — 10 6amioB).

K onumnuagHbIM 3a1aHUSAM NIPEIbABISIOTCA ClEAyIOLIMEe o0IIre TpeOOBaHUS:

— COOTBETCTBHE YPOBHS CIIOKHOCTH 3aJaHUM 3asBJICHHOW BO3PACTHOM I'PYIIIIE;

— TeMaTHUYECKOe pa3sHOOOpasue 3aJaHui;

— KOPPEKTHOCTH (hOPMYITHPOBOK 3aJaHHIA;

— YKa3aHHMe MaKCHUMaJbHOIO Oajia 3a KaKJ0e 3a/laHue U 3a Typ B LIEJIOM;

— COOTBETCTBUE 3aJlaHUI KPUTEPUSAM U METOAMKE OLICHUBAHMUS;

— HaJMYMe  3aJaHMi, NOAYEPKHUBAIOIIME  HALMOHAJIbHBIC  JOCTHXKEHHMS  PEruoHa,
PaCKpBIBAOLIHE CYTh JEKOPATUBHO-IIPUKIIAHOIO UCKYCCTBA M HAPOJHBIX IPOMBICIIOB Poccuu;

— HaJM4Me 3aJjaHuH, BBIABJISIOIUX CKJIOHHOCTh K HAYYHOU JIESITeIbHOCTH U BBICOKUI YPOBEHb
MHTEJJIEKTYaJIbHOTO PAa3BUTHS YYaCTHUKOB;

— HaJM4Yue 3aJaHull, BBIABIAIOIIUX CKJIOHHOCTb K TIOJYYEHHIO CHEUUAIbHOCTH, JUIS
HOCTYIUIGHUST Ha KOTOpPYIO(-ble) MOIYT OBITh IOTEHIHAIBHO BOCTPEOOBAaHBI pPE3YNIbTAThI
OJIUMITHA[IBI;

— HEJIOMYCTMMO HaJM4Hue 3a/laHui, IPOTUBOpEYAIUX [TPABOBBIM, STUYECKHM, ICTETHUECKUM,
PETUTHO3HBIM HOPMaM, J€MOHCTPUPYIOILUX aMOpalibHble, IPOTUBONPABHBIE MOJEIH MOBEACHUS U
T.IL.;

— HEJONYCTHMMO HaJMYUE 3a/laHui, MpEeACTAaBIECHHBIX B HEU3MEHHOM BHJE, AYOIUPYIOLIUX
3aJaHusl TPOLUIBIX JIET, B TOM YHCIE JJIsI JPyroro YypOBHS OJMMIOHMAIbl U  JIPYTUX
UHTEJUIEKTYaJIbHBIX COCTSA3aHUI UM MEPONPUATHH (KOHKYPCOB, MacTep-KIacCoB U T.I1.)

[Ipu pa3paboTke KpUTEpHEB M METOAUKU OIICHUBAHMS BBINOJHEHHBIX OJIMMITHAIHBIX
3a/laHuil BaXKHO PYKOBOJICTBOBAThCS CIEAYIOIIMMU TPEOOBaAHUSIMMU:

— MOJIHOTa (JOCTaTOYHasl JETauu3allys) ONUCAHWS KPUTEPUEB U METOJAMKH OICHUBAHMS
BBIMIOJTHEHHBIX OJIMMITMAHBIX 33JaHUN U HAUKCIIeHHs 0alioB;

— IOHATHOCTb, MOJHOLUCHHOCTD U OJHO3HAYHOCTD IMPUBCACHHBIX WHANKATOPOB OLICHHUBAHUS.

1.3. Meroanyeckne TMOAXOAbI K COCTABJCHHUIO 3aJaHUH NPAKTHYECKOr0 Typa
HIKOJbHOT0 3TANA 0JTUMITHAIbI
3ajaHus NMPaKTUYECKOro Typa OJUMIHUAABLI sl BcexX Npoduiieid MAOKHBI IaTh
BO3MO’KHOCTb BBISIBUTH M OLICHUTD:
— YPOBEHb MOATOTOBIEHHOCTH YYaCTHUKOB OJIMMIIMAJBI B BBINOJHEHWH TEXHOJIOTHYECKUX
orepaiuii o U3roToBJICHUIO 0OBEKTA TPYAa WU U3EIHs;

— YPOBCHb INOATOTOBJICHHOCTU YUYACTHHUKOB OJIMMIIMA/Ibl B BBIIIOJIHCHHUU HpI/IéMOB pa6OTBI Ha
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CICIUAIM3UPOBAHHOM  OOOpYJIOBaHWHM, C  MPEAIOKEHHBIM HAO0OPOM  HMHCTPYMEHTOB H
MPUCTIOCOOICHHIA;

— YpOBEHb IOJATOTOBJICHHOCTH YYaCTHHKOB OJMMIIMAJIbI IO COOJIOJNCHHIO TPeOOBaHMIMA
TEXHHUKHU 0€3011aCHOCTH TPYAA U OXPaHbl TPY/a.

— YpOBEHb PAa3BUTHS TEXHOJOTHYECKOHW KYIbTYPhl W TEXHOJIOTHYECKOW IMOATOTOBKH
YYaCTHUKA;

— HaBBIKM Trpaduueckoll TI'paMOTHOCTH  y4YaCTHHUKA, JCMOHCTpAIMs  HCIOJIb30BaHUS
rOCY/IapCTBEHHBIX CTAHAPTOB B U300PAKCHHH;

— CIIOCOOHOCTh Y4YaIUXCsl IOHATh TEXHHUYECKOE 3aJaHMe M YCIEHIHO €ro BBIMOJIHHUTH
(manpumep, 1o npodumo «PoboTOTEXHHKA» MOA00paTh HEOOXOIUMBIC JaTYUKH IS MOOUIBHOTO
poboTa MK 3JCKTPOHHOTO YCTPOMCTBA U TIOCTPOUTD AJITOPUTM YIIPABICHHS).

YPOBEHb CIOXKHOCTU 3a/laHui JOJDKEH OBITh ONpenelieH TakuM 00pa3oM, 4YTOObI, Ha WX
BBINIOJIHEHNE YYACTHHK IIKOJILHOTO ATaIla CMOT 3aTPaTUTh B OOIICH CIIOKHOCTH He Oosiee 90 MUHYT.
MuHuMaIbHBIA YPOBEHb TPEOOBAHMH K 32/IaHUSIM MPAKTUYECKOr0 Typa
JJis poBeICHUS TIPAKTUISCKOTO Typa MPEeIMETHO-METOINICCKUM KOMHUCCHUSIM HE0OX0TMMO
pa3zpaboTaTh TpPAKTHUYECKUE 3aJlaHUs 10 BUIAM TEXHOJOTHUH 00pabOTKM MaTepHaIoB MOIYJISIM
HIKOJILHOM MpOrpaMMmbl, COTJIACHO NpuBeAeHHOW Hmke Tabmuue 2. B 2024-2025 yyeOHom roxmy
NPaKTUYCCKHUU TYp 110 npogunto « Hugpopmayuonnas d6e3onacnocmn) ne npedycmompen.
Tabnwma 2.
PexomeHT0BaHHbIE BH/IbI MPAKTHYECKUX PadoOT 1Jis1 o0yuyarommxcsi 5-11 kiaaccos

HIKOJBbHOI'0O 3Tana OJUMMIIHAAbI IO TEXHOJIOI'MH

Buo npaxmuxu Ruace
P 5 | 6 | 7 | 89 | 10-11
Obuue npakmuueckue pabomul
3D-MoenpoBaHue ¥ IeYaTh + + + +
[IpakTrka mo pabote Ha Ja3epHO- + + +
IPaBUPOBATILHOM CTaHKE
[IpoMbllIEHHBIN qU3aiiH - - - + +

HpOd)uﬂb «TBXHuKa, MEXHO/102UHU U MEXHUYUECKoe meopuecmeo)

[IpakTrka mo py4Hoi nepeBoodbpadboTKe + + + +
[TpakTrka Mo MEXaHUYECKOM IepeBOOOpPabOTKE - - + + +
[IpakTrka mo py4Hoil MeTamioo0paboTke - + + + +

[IpakTrka o MEXaHUYECKOMN
MeTauI000paboTKe

DNEeKTpOpaInOTEXHUKA - - - + +
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Knacc
5 | 6 | 7 | 89 | 10-11

Buo npaxmuku

Ilpogune «Kynomypa ooma, ouzaiin u mexnoaozuuy *

Pyunas 006paboTka MIBEHHOT0 U3JIEIHS UITU
y3i1a

+

O06paboTka HIBEHHOTO M3/1ETHS WIH y3J1a Ha
HIBEIHO-BBIIIUBAJIBHOM 000PYI0BaHIH

Mexanunueckasi 00paboTKa MBEHHOTO U3AEIHS
WK y371a

MoaenupoBaHu€e HMIBEHHBIX U3IEIIAN - - + + +

MopennpoBaHue MBEUHBIX U3JIETUHN C
HCIOJIb30BAHUEM IpahpUIECKUX PEIAKTOPOB

Ilpogpune «Pobomomexnukay

KomruiekcHOe TIpakTH4ecKoe 3aiaHue JJis
BBITIOJTHEHUS OYHO WJIM B CUMYJIATOPAxX HA
BbI0Op yuactHuka (TRIK Studio unu ananor, + +
Tinkercad wiu anasor, cumMysIaTopsl RVIZ win
Gazebo mius ROS wiu anasor)

KoMmIuiekcHoe mpakTHYecKoe 3aanue st
BBITIOJTHEHUS OYHO WM B CUMYJISITOpE Ha 0aze
Arduino na Bei60p yuyactauka (Tinkercad wimu
aHaJIOT | JIP.)

* mpaxktuueckudd Typ s 7-11 KmaccoB mpedcmasnsem coboii mexuuueckoe 3adawue,
0bveouHAIOWee 6 cebe 3a0aHus npakmuueckux padoom «Moodenuposanue wielHbIX u3oeruly /
«Mooenuposanue wgelinblx uz0enull ¢ UCNONb308aHUeM epaguueckux pedakmopos» u «Obpabomrka
WBeUH020 U30enUst U Y31a HA UEEUHO-8bIUUBATbHOM 000pydosanuuy / «Mexanuueckas obpabomka
WBEUHO20 U30eNUs UNU Y3NA».

PexoMenganuu no pazpaboTke MPaKTUYECKOTO Typa U NMPUMEPHbIE KPUTEPUU OLICHUBAHMS

cmotpi B [Ipunoxenusx 3 u 4.

2. Ipunuyunbl GopMUPOBAHMS KOMILIEKTOB OJTMMIIUAIHBIX 32/IaHUIl M MeTOAHYeCKHe
MOAXO0/JbI K COCTABJICHUIO 3aJaHUI1 MYHUIIUNIAJILHOIO 3TANAa OJTUMIIMA/bI

OcHOBHBIE NPUHIOUIBI  (OPMHPOBAHUS  KOMIUIEKTOB  OJIMMITMAJHBIX  3aJaHUA U
METOAMYECKHE MOJXOAbl K COCTaBICHHUIO 3aJaHMi MYHUIMIAIBHOTO JTarna OJUMIIHAJbI
COOTBETCTBYIOT aHAJIOTUYHBIM MPHUHIMIIAM U TOAXO0JaM IIKOJIBHOTO 3Tamna, MpUBEeIEHHBIM B 1. 1,
IIPYU 3TOM CJI€IyeT YUUTHIBATh PSAJ OTIHUUH.

B TeopernueckoM Type MyHUIIMIAIBHOTO 3Tara OJUMIIHUAJAbI MPEIMETHO-METOANUYECKUM
KOMHCCHUSIM HEOOXOMMO pa3paboTaTh 3aJlaHHsl, COCTOAIINE U3 BOIIPOCOB M TBOPUYECKOIO 33a/1aHus,
cornacHo Tabmui 3 u 3.1 TpUBEACHHOW HIXKE, PACKpPBIBAIOIIUX TpPeOOBaHUS K pe3yibTaraM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOI'O M CPEIHEro OOIIEero

o0pa3oBaHus, IUIAHUPYEMbIE pE3yJIbTaTbl M IPUMEPHOE COJAEpKaHHE Yy4eOHOro ImpeaMera
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«TexHonorusi» mnpencraBieHHble B [IpUMepHBIX OCHOBHBIX O0pa30BaTENbHBIX IMPOTPAMMax

OCHOBHOTO W CpPETHEro OO0IIero oO0pa3oBaHHUs, MPH 3TOM YPOBEHb HX CIOHOCTH JOJKEH OBITh

OTIPEIICTICH TaKUM 00pa3oM, YTOOBI, HA UX PEIICHHE YYACTHUK CMOT 3aTPaTHTh B OOIICH CIOKHOCTU
He Oosee 120 munyT.

Tabmuua 3

PexoMeHI0BaHHOE KOJHMYECTBO BONPOCOB B 32JaHHAX TEOPETHYECKOr0 Typa

aasi odyuawmuxesi 7-11 kjIaccoB MYHMUIMNAJBHOrO JTamna OJUMIHNAALI MO TEXHOJOTHH

(mpopuin «TexHuka, TEXHOJOTMH U TeXHHYECKOe TBOPYecTBO», «KyjabTypa noma, nu3aiin u

TeXHoJorun» u «PoGoToTexXHnKA»)

Konuuecmeso 6annos
Konuuecmeso 3adanuii Ketic
Oman Knacc o Teopemuuec- | s00anue
Bcezo | Obwue | Cneyuanvhvie eue Kue 3a0anus
3a0anue
7 21 5 15 1 20 5
Mynuyu-
3 8-9 21 5 15 1 20 5
NANbHbLI
10-11 21 5 15 1 20 5

3aaHusg  TEOPETUYECKOro Typa MYHHMLMIIAIBHOTO 3Tana OJMMIMAAbl MOTYT OBITh
pa3paboTaHbl KaK OTJENIBHO JJs KaXJ0ro Kiacca (mapamiesu), Tak M JUld BO3PAcTHBIX TPYIIIL,
00BEIMHAIONINX HECKOJIBKO KJIACCOB (MapaJiieneil), Hanpumep:

a) mepBasi BO3pacTHas Tpymma — o0yJaromuecs 7 KJIacCoB,;

B) BTOpasi BO3pacTHas rpymnmna — odyyatormuecs 8-9 kiaccos,;

I') TpeThs BO3pacTHas rpymnna — odydatouuecs 10-11 kiaccos.

Tabnuna 3.1

PexomeHnaoBaHHOe KOJMYECTBO BONPOCOB B 3aJaHHAX TeOPeTHYECKOro Typa

Aas odyvaromuxcsa 7-11 KiaaccoB MyHHMIMNAJBHOIO 3Tana OJUMIHAABI MO HNPOPHUIIO

«MHpopmannoHHas 0e30MACHOCTDY»

Konuuecmeso 6annos
Konuuecmeo 3a0arnuti

Oman Knacc Teopemuue
Beeso | Obume Cneyuanv Keiic Bcezo cKue Ketic
“ Hble 3a0aHue 3a0aHUs 3a0anue

7 21 5 15 1 100 75 25
Mynuyu-

5 8-9 21 5 15 1 100 75 25
najlbHblU

10-11 21 5 15 1 100 75 25

B HpO(I)I/IJ'IC «I/IH(I)OpMaI_II/IOHHaH 0e30IMacHOCTh» CIICHUAJIBHBIC 3a/laHUd MOTYT SBJIATHCH

MOJA3aaHUSIMM  OJHOM  3aJaud, [PEANOJIararmllel HECKOJbKO JCHUCTBUM, BBIYUCICHUH,
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YCTAQHOBJICHHE HECKOJIBKMX OOCTOATENBCTB. B 3TOM cilyuae yka3aHHbIE HOPMATHUBBI KOJMYECTBA
3alaHuil OTHOCATCSA K TMOJA3ajaHusiM, a He K o0mwum ycioBusMm. (Hampumep, mns 7 xmaccoB
JOMyCTUMO  cOpMYIHpOBaTh 3-4 OTHENBHBIX YCIOBUS/ONMUCAHUS CUTYAllMH, Ui KOTOPBIX
TpeOyeTcsl BBIMOIHUTE B OOIIEH CIOKHOCTH 15 moa3ajaHuil — BEIYMCIIEHUH, OTBETOB Ha BOIPOCHI,
YCTAQHOBJICHUSI OOCTOSTENLCTB U T. M. IIpu 3TOM He pekoMeHayeTcs JaBaTh 110 OJJHOMY YCJIOBHUIO
6onee 5 3amanuii). OOmiee KoiM4ecTBO OauioB jgaHHOro Typa B mpoduie «MHpopmanmonnas
6e3omacHOCTE» - 60 0amuioB (COOTBETCTBYET CyMMeE OajUIOB TEOPETHUYECKOTO M IMPAKTHYECKOTO
TypoB Apyrux npo¢uieit). M3 Hux Ha 3agaHus oOuield 4acTy NpuxoauTcs 5 6ajioB, HA TECTOBBIE
3aJaHus crielranbHoi yactu — 30 0auioB, Ha Kelc-3aganue — 25 0alioB

Jns  mpoBeneHHS ~NPAKTHYECKOr0 Typa IPEAMETHO-METOAMYECKHUM  KOMHCCHSM
HE00X0MMO pa3padoTaTh MPAKTUYECKUE 3aaHus MO MPO(UISM, COTIIACHO NPHUBEICHHON HIDKE
Tabauie 4, ypoBeHb CIIO)KHOCTH KOTOPBIX JOJDKEH OBITh ONpENeNIeH TAKUM 00pa3oM, 4TOObI Ha MX
BBIIIOJIHEHNE YYACTHUK MYHHULMIAIBHOTO 3Tara OJMMIIMAAbI CMOT 3aTPAaTUTh B OOLIEH CI0XKHOCTU
He Oonee 180 munyT. B 2024-2025 yyeOHOM roay pemeHue o MpoBeISHHH MPAKTHYECKOTO Typa 1o
npogunro «HUugpopmayuonnas ée3onacnocmeyy NPUHUMACTCS PETHOHAIBHBIM OPraHU3aLlMOHHBIM
KomuTeToM. I[IpM 3TOM ycCTaHaBiIMBAaeTCs HaJIMYUEe WIM OTCYTCTBHE IPAKTHUECKOro Typa B
MYHUIUIAIBLHOM 3Talle, KOJIMYECTBO OaIOB 3a KX/l U3 TYpOB, a TAKXKe JIOCTYIIHbIE Ul BbIOOpa

Y4aCTHUKOB BU/JIbl IPAKTUKHU (OJUH Uu Oosee).

Tabmnuma 4
PexomenaoBanHble BHABI NPAKTHYeCKHX Ppador auasi ody4yarommxcsi 7-11 kaaccos

MYHHUIHUIIAJBHOI'0 3Tana oJJMMIIMA/JAbI 110 TEXHOJIO0IMHA

Knacce
Buo npaxmuxu
7 8-9 10-11
Oouwue npakmuueckue padomol
3D-MoenpoBaHue U IeYaTh + + +
[IpakTrka mo paboTe Ha Ja3epHO-TPABUPOBATHLHOM CTaHKE + + +
[IpoMbllIeHHBIN qU3aiiH - + +
Hanpaenenue «Texnuka, mexnono2uu u mexuHuyecKoe meopuecmeo)
[IpakTrka o py4Hoi aepeBooopadboTke + + +
[IpakTuka mo MexaHHYECKOH 1epeBo0OpaboTKe + + +
[IpakTrka mo py4Hoil MeTamioo0paboTke + + +
[IpakTuka mo MexaHH4eCKoi MeTamuioo0paboTke - + +
DNeKTpOpaInOTEXHUKA - + +
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Knacc
7 8-9 10-11

Buo npaxmuxu

Hanpaenenue «Kynomypa ooma, ousaiin u mexmoaozuun™

O0paloTka HIBEHHOI0 U3/1€Hs WK y3J1a Ha IIBEHHO- B} + +
BBIIIMBAIBLHOM 000pYI0BaHUH
Mexanndeckasi 00padoTKa IBEHHOTO U3/AENUs HITH y3J1a + + +
Mo . o + + +
JIeTTMPOBAHME IIBEHHBIX U3ACTUN

MopenupoBaHue MIBEUHBIX U3JICTUI C HCIOJIb30BAaHUEM - + +
rpaguyecKux peJaKTopoB

Ilpogpune «Pobomomexnuxka»
[IpakTHKa MO0 KOHCTPYHUPOBAHHIO, TPOrPAMMHUPOBAHHUIO U OTJIA/IKE + +
MoOUIBEHOTO poO0Ta Ha 6a3e 0Opa30BaTEIHLHOIO KOHCTPYKTOPA
[IpakTuka Mo KOHCTPYHUPOBAHUIO, TPOrPAMMHUPOBAHUIO U OTIAIKE
MOOHIIEHOTO p0oOOTa WU CTAIIMOHAPHOTO POOOTH3UPOBAHHOTO + +
yTpoiicTBa Ha 6a3e Arduin0

Ipogpune «Hngpopmayuonnasa dezonacnocmas)

AHasu3 ceTeBOi aKTHBHOCTH y3J1a KOMIIBIOTEPHOM CeTH (aHaH3
¢aiina popmara pcap npu nomorru Wireshark wiu mogo6Horo
I10)

+ + +

AHanu3 jaMIia onepaTUBHON MaMsATH YCTPOHCTBA (aHamu3 ¢aiina
dbopmata mem wim uHOTO (popMara Jamrma onepaTuBHON MaMSITH
npu nomoinu Volatility mim nogoduoro I10)

Amnanu3 o0pasa xKecTKOro JUcKa ycTpoicTBa (aHanu3 (aitna
oOpas3a ’KeCTKOro Aucka npu nomomu Autopsy uin no100Horo
I10)

KomrnekcHas mpakTuka no HHQOpMaIMOHHON 0e30macHOCTH + + +
(Habop 3amanuii B popmate copeBHoBanuii CTF)

*npakTuyeckuil Typ st 7-11 KimaccoB mpedcmasnsem coboil mexHuueckoe 3adaue,
00veouHAIOWee 6 cebe 3a0anus npakmuyeckux pabom «Moodenuposanue wigeliHbIX uzdeautty /
«Mooenuposanue wselinblx uz0enull ¢ UCHONb308aHUeM epaguueckux pedaxmoposy u «OQbpabomka
weeliH020 uz0enus Ul y3id HA WEeUHO-8bIUUBATIbHOM 00opydosanuuy / «Mexanuueckas obopabomka
WBEUHO20 U30EAUSL UTU V3TAY.

TpeTLI/IM TYPOM MYHUIMIIAJIBHOI'O OJTama OJMMIHAaAbl II0 TCXHOJOIUH SABJISCTCA
NNpe3cHTAlUusA MMPOEKTA - MNpEaACTaBJICHUC ydamumcesa IIPOCKTAa, BBIIIOJIHEHHOT'O UM
CaMOCTOSITEIIbHO.

[Ipoekt — 3TO cloXHAs U TpyAoeMKasi pabora, TpeOyromas BpeMeHn. Ha MyHUIMmaaTsHOM
sTame MPOeKT Mo npodpuiasaim ««TexHuka, TEXHOJOTUH W TEXHHYECKOe TBOpUeCTBO», «KymbTypa
JIoMa, TA3aiiH M TeXHOJIOTHNY, «POOOTOTEXHHMKA» MOXKET ObITh 3aBepiiéH Ha 75%. B aTom ciydae
MPEAMETHO-METOANYECKAsE KOMHCCHS OIPEIENsieT CTENeHb TOTOBHOCTU IMPOEKTAa U OIEHUBAET

IMPOCKT C YYCTOM €Iro ,Z[Opa6OTKI/I. Ha 3alIUTyY TBOPUYCCKUX ITPOCKTOB KaXXIbIi Y4aCTHUK OJIMMITUAIbL
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IPEJCTABISET BBINOJIHEHHOE U3/ieNHe (MIPOEKTHBIA MPOAYKT), MOSCHUTENbHYIO 3alIUCKY U TOTOBUT
MPE3CHTALNIO TPOEKTA.

ITo nmpodumio «MupopmarmonHas 6e30MaCHOCT» PEIICHHE O MPOBEJICHUU TPETHEro Typa
IPUHUMAETCS] PErMOHAIBHBIM OPraHU3allMOHHBIM KOMHUTETOM (aHAJOIMYHO MPAKTUYECKOMY TYpPY).
Ha MyHununmagbHOM 3Tane B paMKax TPETbEro Typa OKUAAETCS HPEJCTAaBICHHE YYaCTHUKOM
JeTadbHO  Pa3pabOTaHHOTO IUIaHA  BBIIOJHEHHUS  IPOEKTa, BKIIOYAIOUIETO  MPOrpamMmy
NPEINPOCKTHBIX HM3BICKAHUH, OOOCHOBAaHME COOTBETCTBUS MPOEKTa TPEOOBAHMUAM OJIUMITHA[IBL,
OCHOBHBIM I10Ka3aTeJIsIM KauecTBa.

[TosicHuTenpHas 3amucKa BBITTOTHIETCS U odopmisieTcss B coorBeTcTBuu ¢ 'OCT 7.32-2017
(MexnyHnapoaHslii  cTaHAapT OQGOPMIICHHS TNPOSKTHOW JOKYMEHTallMuM) W SBISIETCA Pa3BEPHYTHIM
ONHCAaHWEM JCSATEIbHOCTH YYallerocss NpH BBIMOJHEHHH MpoekTa. [Ipu moaroTroBke mpoekTa
PEKOMEH1yeTCsl M0JIb30BaThCsl KPUTEPUSIMU OLICHKH MPOEKTA, MIPEICTABICHHBIMU B IPUIIOKEHUU 5.
Xropu HEoOX0AMMO OOBEKTHBHO OLIEHHTh KayeCTBO MPOEKTHOH JOKYMEHTAallUM, JIMYHBINA BKJIa[
ydamerocsi B paboTy, HOBH3HY M OPUTHHAIBHOCTH IPOEKTA, €r0 MPAKTUYECKYI0 3HAYUMOCTb.
PexkomenyeTcss OIEHKY TBOPYECKOTO IMPOEKTa MYHHUIMIIAJHHOTO JTama OJIMMIHNAIBl IO
TEXHOJIOTUH JIJIsl BCceX Bo3pacTHbIX rpymi (7 kiace, 8-9 knaccel, 10-11 kiaccsl) o1ieHUBaTh MO TPEM
KOMITIOHEHTaM:

1. omeHKa MOSICHUTENFHON 3aITUCKH — MakcuMyM 10 6auios;

2. OleHKa u3zenus (MPOEKTHOTO MPOAYKTa) — MakcuMyM 20 0aiios;

3. OLIEHKa BBICTYIUIEHUS (MIpe3eHTaluH PoeKTa) — MakcuMyM 10 6asos.

OOyuaromyecss MOTyT IMpPEJICTaBIATh Pa3HOOOpPA3HbIE MPOEKTHI MO BUAY JAOMUHHMpPYIOLIEH
JeSITeTbHOCTH: UCCIIEIOBATENLCKUE, TPAKTHKO-OPHEHTHPOBAHHBIE, TBOPUYECKHE, HTPOBBIE.

B 2024/2025 yue6rom roay LIIIMK 110 TeXHOIOTHH ONPEACITHIO MeMamuKy npoeKmos s
Y4aACMHUKO8 oquMnuaowvl na ecex smanax — «byoywee Poccuu: 632110 mono0wix!». Bee npoekTsl
JIOJDKHBI OTBEUYaTh 331aHHON TEMe, a WIEHBI XKIOPU JOKHBI YUUTHIBaTh COOTBETCTBHUE MPOEKTA MIPU
onieHke. Kpurepuu oLleHKH TBOPYECKOT0 MPOEKTA MpeAcTaBieHsl B [Ipunoxenun 5.

O06001EHHbIE pa3/iensl sl HOJATOTOBKHA TBOPUECKOIO MPOEKTA JJIsi MyHULIMIIAJILHOTO 3Tara
OJIUMITMAJIBI TIO TEXHOJIOTUU:

e no npogunio «Texnuxa, mexnono2uu u mexHuuecKkoe MeoPUECmeoy:

1. DnekTpoTexXHNKa, aBTOMATHKA, PAIHOAIEKTPOHUKA (B TOM YHCIIE TTPOSKTHPOBAHHUE CHUCTEM
NOJOOHBIX  KOHIETMIUU «YMHBIA JIOM», TPOCKTHPOBAaHHE CHCTEM C OOpaTHOW CBS3BIO,
IPOEKTHUPOBAHUE HIIEKTPUPUIMPOBAHHBIX OOBEKTOB, IMPUMEHEHHE CHUCTEM aBTOMATUYECKOTO
yIpaBJIEHUS ISl yCTPOUCTB OBITOBOTO U MPOMBIIUIEHHOTO TPUMEHEHHUS).

2. Texnuueckoe  MOJEIMPOBAHHWE, MaKETUPOBAaHME W  KOHCTPYMPOBAaHHE  TEXHHKO-

TEXHOJIOTHYECKUX 00HEKTOB.
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3. XynoxxecTBeHHas: o0paboTKa MaTeprasioB (pe3bda W POCIHCH MO JIEPEBY, XYI0KECTBEHHAS
KOBKa, muporpadus u ap.).

4. TIpoeKTUpPOBAaHUE CEIbCKOXO3AWCTBEHHBIX TEXHOJOTHH (00JIACTH MPOCKTHUPOBAHUS —
PaCTEHUEBOICTBO, )KHBOTHOBOJICTBO, arPOTEXHUUYCCKUE TEXHOJIOTHH).

5. ConmaibHO-OPHEHTUPOBAHHBIE MPOEKTHI (IKOJOTHYECKOe, OMOHMYECKOe MOJCIMPOBAHHE,
yueOHbIe MOCOOMS U JAp. C MNpPUIOKEHHEM apT-o0bekToB). CoBpeMeHHas pekjiamMa M JAu3aiiH
(puroau3aiin, nanamadTHO-IAPKOBRINA qU3alH, PIOPUCTUKA, U JIP.).

6. IlpoexTupoBanre 0OBEKTOB C MPUMEHEHHUEM COBpeMeHHBIX TexHosorui (3D- texnonoruu,
dpesepubie ctanku ¢ YITY u ap.), mpoekTHpoBaHHE HOBBIX MaTEpUANIOB C 3aJaHHBIMU CBONCTBaAMH
1 00BEKTOB M3 HOBBIX MaTEPHUAIOB, UMEIOMUX (DYHKIIMOHAIBHOE IIPUMEHEHHE.

e no npogunto «Kynemypa doma, ouzaun u mexHouI0SUU»:

1. IIpoexkTupoBaHKEe U U3TOTOBJICHUE IIBEHHBIX U3I€TTUNA, COBPEMEHHBIC TEXHOJIOTHH, MO/JI.

2. JlekopaTUBHO-TIPUKIIAJHOE TBOPYECTBO (PyKOJAEIHE, XYA0KECTBEHHbIE peMEciia, KepaMuKa
U Jp.), aKceccyapsbl.

3. CoBpeMeHHBIN TU3aiiH (IU3aiiH U3MeINi, TU3aiiH Cpelbl, Tu3aiiH UHTephepa, PUToaHu3aliH,
JTaHAIIaQTHRIA TU3aiH U T.1T.).

4. CouMalbHO-OPUEHTUPOBAHHBIE TPOEKTHI (IKOJOTUYECKHE, arpOTEXHUYECKHE, MPOCKTHI
MaTPUOTUYECKOW HAIPaBICHHOCTH, 10 OPraHU3aluu KYJbTYPHO-MACCOBBIX MEpPONPUSITHUH,
OKa3aHHUIO e(PCKON MOMOILH U T.JI.).

5. HanmoHanbHBINA KOCTIOM U T€aTPalIbHBII/CIICHUUECKUN KOCTIOM.

6. IIpoekTnpoBaHre OOBEKTOB C PUMEHEHNEM COBPEMEHHBIX TexHosoruit (3D- TexHonoruwy,
npuMmeHenue obopynoBanus ¢ UIIY, nazepnas obOpaboTka mMarepualioB U Ip.), MPOSKTUPOBAHUE
HOBBIX MaTE€pPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU.

7. VckyccTBO KyIUHAPUU U TCHACHIIMH PAa3BUTHUS KYJIbTYpPbl TUTAHUSI.

8. naycTpus MOJBI M KPAaCOThl: OCHOBBI UMUJIKEIIOTUH U KOCMETOJIOTHH.

® 1o npogunio «Pobomomexnuxa»:

PoGotorexnuka, poOOTOTEXHHYECKHE YCTPOMCTBA, CHUCTEMBbI M KOMIUIEKCH. B KkadecTBe
TBOPUYECKUX MPOEKTOB PEKOMEHAYETCS paccMaTpUBaTh POOOTOTEXHUYECKHE MPOEKTHI, B KOTOPHIX
TOTOBBIM U3JleNHeM (TPOEKTHBIM MPOAYKTOM) SBIsSETCS poOOT WM POOOTOTEXHUYECKOE
(pobotuzupoBarHoe)  ycrpoiictBo (mo T'OCT P 60.0.0.4-2023/UCO  8373:2021),
CIIPOEKTUPOBAHHOE U U3TOTOBJIEHHOE YYaCTHUKOM CaMOCTOSITEIbHO.

PoGoTtoTexHudecknii TBOpPUECKHMH TIPOEKT JIOJDKEH 00JiajaTh TpeMsi OCHOBHBIMHU
COCTABJISIFOLIMMU: MEXaHUYECKOM, 3JIEKTPOHHOH, MPOrpaMMHOI, KOTOpBIE B3aUMOCBS3aHbl, U
KaK1ast u3 KOTOPBIX Wrpaet CYIIIECTBCHHYIO pOJIb B GYHKIIMOHUPOBAHUHT
po00Ta/pOOOTOTEXHUUECKOTO YCTPOUCTBA, a TAaK)Ke 00ECIIEYNBAET €ro aKTUBHOE B3aMMOJICHCTBHE C

OKpYKaIoIIe CpeIou.

16



B kauecTtBe pPOOOTOTEXHMYECKOTO TMPOEKTa JOMYCTUMO TMPEACTaBIATh poboTa A
CIIOPTUBHBIX POOOTOTEXHUYECKUX COCTSA3aHHMK (poOoT-hyTOOIUCT, poOOT-Ccracarenb U T. II.), HO
KaKk OO0BEKTa WCCIEAOBaHUsS JUIS PEIICHUS aKTYaIbHBIX 3a/lad COBPEMEHHOW POOOTOTEXHUKH C
COOTBETCTBYIOIIMMHU (OPMYIMPOBKAMU LIETU U 3a1ad. Taxxke JOMYCTUMO HPEICTAaBIATH MPOEKT,
KOTOPBI SIBIISIETCS YACThIO HWTOTOBOIO POOOTOTEXHUYECKOTO W3JIENHS, €CIIM yYaCTHUK BHEC
CYIIECTBEHHBIN BKJIaJ] B pa3pabOTKy 1TaHHOTO UTOIOBOTO U3JIEIIHSL.

Ha 3ammre poOOTOTEXHHUYECKOTO MPOEKTa YYACTHUK MPEICTABISICT COOCTBEHHBIN MPOCKT,
MIPOBOAMT JEMOHCTPALIUIO paOOTOCIIOCOOHOCTH U3/IENHSI U OTBEUAET HAa BOIIPOCHI KIOPH.

B cnyyae ecnu Ha MyHUIIMIAJIBHOM 3Talieé B paliOHE MPOBEACHUS HE JOCTAaTOYHOE
KOJIMYECTBO YJICHOB KIOpHU 10 Tpoduiao «PoOOTOTEXHHKAY, OPraHU3aI[MOHHBI KOMUTET B TIPaBe
00bemHNUTh 3ammThl poekToB 1o mnpodmiro TTTT u PoGororexHuka, juisi 3aluThl B OJHOM
KOMHUCCHH, HO PEUTHHT HEOOXO0IMMO IMOBOIUTEH OTJCIBHO, KaK IO MPOPWISIM, TaK U 10 Kiiaccam. B
COCTaBe JKIOPH Ha 3alUTy MPOEKTOB PEKOMEHAYETCS BKIIIOYATh OT S5 YJIEHOB KIOPH, OLICHKY
MPOU3BOJUTH IO KPUTEPHUSM, UTOT MOABOJAUTH 110 CPEAHEMY OAJLTY OLIEHKH KaXKIOTO KIOPH.

® 1o npogunio « Mugopmayuonnas 6e3onacHocmvy:

B kauectBe Temarukm mpoekta 1o mnpodwmo «MHbopMmannoHHas 0€30MacHOCTHY
npeJiaraeTcsl MpPakTUKO-OpPUEHTUPOBAaHHAS UCCIIeZIoBaTeIbCKas padoTa.

Takoil TBOpYECKHI MPOEKT JOJDKEH 00JalaTh CICIYIOIIMMHA COCTABIISIOIIUMU: OBITH
HAIpPaBIEHHBIM Ha pEIlIeHHE CYIIECTBYIOUIEH M MOATBEP)KIAEMOMN CYIIECTBYIOUIMMH B OTKPHITOM
JIOCTYTI€ CBEICHUSIMH aKTyaJIbHOW 3adaun WH(OpMAIMOHHON Oe3omacHocTH (B JIOOOM M3 ee
HAnpaBlIEHUW WM acleKTOB), o0JagaTh HOBH3HOM MpeAsiaraeMoro peumieHusi, o01anaTh
MOTEHIIMATIOM MPAKTUYECKOT0 MPUMEHEHUSI C OMpPEIeIeHHON, KOHKPETHO YKa3aHHOU ayJIuTOpHUeH
MOTEHIIHATBHBIX KOHEYHBIX TOJIb30BaTeIei HHGOPMAIIMOHHBIX CUCTEM.

JInsi BBINIOJIHEHMSI TAKOTO MPOEKTAa YYACTHUKY IPEUIaraeTcs caMOCTOATEIbHO Ha OCHOBE
OTKPBITHIX HCTOYHHKOB BBIABUTH M KOHKPETU3UPOBATH MPOU3BOJIBHYIO CYIIECTBYIOUIYIO |
MOATBEPKIAEMYIO OIPEAEICHHBIM KpPYrOM MCTOYHUKOB Ha MOMEHT BBINOJHEHUS MPOEKTa
npobsieMy HH()OPMAIIMOHHOW 0€30MacHOCTH. DTO MOXKET OBbITh, HAPUMED, CIA00CTh MOMYIISIPHBIX
cpenctB obecrieyeHuss MHPOPMAIIMOHHOW O€30MacHOCTH, TUMHUYHAS TpodlieMa HUCHOJIb30BaHUS
WH()OPMAIMOHHBIX CHUCTEM, OTCYTCTBHE HMHCTPYMEHTa 3allldThl OT W3BECTHOW  yIpO3BI
nH(pOpMaAITMOHHOW 0€30MacHOCTH WM HWHas mojao0Has mpobiema. Jlamee yJaCTHUKY MPEICTOUT
chopMynIupoOBaTh 3alady pelIeHUs, YCTPAHEHHUS KOHKPETU3UPOBAHHOW TMPOOIEMBI JTHOOBIM
JOCTYITHBIM €My CIocoO0M  (aITOPUTMHUYECKH, MPOTPaMMHOE, IPOTrpaMMHO-amapaTHoe,
MOCTPOCHUEM MAaTEeMaTH4YeCKOr0 METOJa WIM HHade) W B paMKax BBIMOJTHEHHS TPOEKTa

pcaIn30BaTh NPECAJTOKCHHOC PCIICHUC C LEJIBIO MOJYUYCHHA OTOBOTO K IPUMCHCHHIO ITPOAYKTA.
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3. HeoOxoaumoe MaTepuajibHO-TEXHHYECKOEe o0ecrmeyeHHe Uil BbINOJHEHUS
OJTMMITUATHBIX 32JaHUH IIKOJBHOT0 3TANa OJIMMITHAIbI

Jlis  TpoBeJeHHS BCEX MEPONPUSATHH ONMMIHAILI  HEOOXOJMMa COOTBETCTBYIOIIAS
MaTepuaibHas 0a3a, KOTOpas BKJIIOYaeT B ceOs DJIEeMEHTHl JUIsl TPOBEACHHUS ABYX TYpOB:
TEOPETHYECKOr0 U MPAKTUYECKOTO.

Teopernueckuii Typ. Kaxkmomy y4yacTHUKY, TpH HEOOXOIMMOCTH, JIOJDKHBI OBITh
MPEIOCTABICHBI MPEIYCMOTPEHHBIE ISl BBITIOJHEHUS 3aJaHuil ynoOHOe pabodee MeCTo, a IpH
JUCTAHIIMOHHOM BBITIOJIHEHUM 3aJaHUl — KOMIIBIOTEpHOE 000pyAOBaHUE, W3MEPHUTEIbHBIC
npuOOpbl M 4YEpPTEXHBIE NPUHAMICKHOCTUH. [Ipy OYHOM BBHINOJHEHUM 3aJaHUN >KEIaTeIbHO
00ecreunTh YYaCTHUKOB PYYKaMU C YEPHUJIAMHU OJHOTO, YCTAHOBJIEHHOI'O OPraHU3aTOPOM IIBETA.
Opranuzarop BIpaBe BO3JIOKHTHh HA YYACTHHKOB OOS3aHHOCTH MPHHECTH C COOOW HEOOXOIauMMoe
00opyoBaHue, HO JOKEH 00eCeUUTh HATMUUE TI0CTATOYHOTO KOJIMYECTBA 3aIaCHBIX KOMILJIEKTOB
(Tabmuma 5).

Tabmuna 5.

IlepeyeHb HEOOXO0AMMOI0 MAaTEPHATbHO-TEXHUYECKOT0 o0ecriedeHusl IJIsl MPOBeIeHusi

TEOPETUYECKOI0 Typa OJIMMIIMAAbI

Ne n/nn HaumenoBanue Kon-Bo, ex. uamepenus
1. Pyuka yepnas renesast Wi apuKoOBas 1 mT. Ha 1 yuacTHUKa
2 Kapannamn npocToii rpaduToBbIi 2 wt. Ha | yyacTHHKa
3 HaGop nuneex 1 mT. Ha | yyacTHuKa
4 Kanpkynsarop 1 mT. Ha 1 yyacTHUKa
5 Jlactuk 1 mT. Ha | yyacTHuKa

Teopernueckuif Typ WIKOJBHOIO 3Tara OJUMIIMAJABI 10 TEXHOJOTHMU NpPU NPOBEACHUU B
JUCTAaHIIMOHHOW (opMe JOJKEH JaTh BO3MOKHOCTb Ka)/JI0MYy YYaCTHHMKY MHOJYYUTh OTIEIbHOE
pabouee MecTO 3a KOMIIBIOTEPOM Ha CTPOTO OTBEJCHHOE BPEMsI C PABHBIMH YCIOBHSIMHU.

IIpakTnyecknii Typ. g npoBeneHMs] NPAaKTUYECKOTO Typa, LEHTpalbHAas NPEAMETHO-
MeToauYecKass KOMHUCCHS PEKOMEHIYeT MpeaycMOTpeTh OoOOpylOBaHUE, WHCTPYMEHT H

MIPUCTIOCOOJICHUS, TIPEICTaBIICHHBIE B Ta0yHIIe 6.

Tabauma 6
Ne
i HasBanue marepuanioB 1 000py10BaHHs Komunuecrro
IIpakTHyeckasi padoTa Mo py4yHoi 00padoTKe MIBEHHOI0 U31eJIUs UJIH Y3J1a
1 HaGop 1BEeTHBIX HHUTOK, BKJIIOYas HUTKH B TOH TKaHH U 1
KOHTpACTHBIE
2 Hosxaumst 1
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i HasBanue marepuaioB 1 000py10BaHHS KonngectBo
3 | Urnel pyunbie 3-5
4 | Hanépcrok 1
5 | [lopTHOBCKHMIA MeT 1
6 | CanTuMeTpoBas JICHTa 1
7 | llIBeiinbie OyIaBKH 1 Habop
8 | UronpHUIA 1
9 | [Tanku-KOHBEPTH HA KHOMKE WM ¢ OErYHKOM HAa MOJIHUU CO BCEM 1
HEOOXOAUMBIM JJISl TPAKTHYECKOH paboThI
10 | Jeranu Kpos AJsl KaXJI0TO y4aCTHHKA B cootBeTrcTBUM C
pa3paboTaHHBIMU
3aJJaHUSIMU
11 | EmkocTs 115 c60pa 0TX0I0B 1 Ha IBYX Y4aCTHUKOB
12 | Mecro i BIQKHO-TEIJIOBOM 0OpaOOTKH: TIaauiIbHAS JOCKa, 1 Ha 5 y4acTHUKOB
YTIOT, IPOYTIOKWIIBHUK (TTApOTeHepaTop, OTHapUBATEh)
IIpakTHyeckas padoTa Mo MexaHU4eCKoi 00padoTKe MIBEHHOI0 U3/1eJIUs WIH Y3712
13 | BeiToBas WM MIPOMBIIIJICHHAS MBEHHAS AJIEKTPUICCKAsi MaITMHA 1
14 | HaGop 1BETHBIX HHTOK, BKJIIOYash HUTKM B TOH TKaHU H 1
KOHTpPACTHBIE
15 | HoxHuue: 1
16 | Urnsl pyuyHsie 3-5
17 | Hanépcrok 1
18 | [lopTHOBCKHMI Men 1
19 | CanTumerpoBas jieHTa 1
20 | llIBeiinbie OymaBKH 1 Habop
21 | UronpHuna 1
22 | TTanmku-KOHBEPTH HA KHOMKE WM ¢ OErYHKOM Ha MOJIHUU CO BCEM 1
HEO0OXOIUMMBIM ISl TPAKTUYECKON pabOThI
23 | Jletamu Kpost AJIs KOKIOTO y4acTHUKA B coorBeTcTBHH C
pa3paboTaHHBIMU
3aJTaHUSIMU
24 | EmkocTh 1715 c60pa 0TX00B 1 Ha BYX Y4aCTHUKOB
25 | Mecto uisi BIQKHO-TEIIOBOM OOpa0OTKH: TJIaJWiIbHAS JIOCKa, 1 Ha 5 y4acCTHUKOB
VTIOT, IPOYTIOKMIIBHUK (TIApOTeHEPaTOp, OTIAPHUBATEID)
IIpakTHyeckasi padoTa o 00padoTKe MIBEHHOI0 U3/1eTUs UM y3J1a
HA IIBEHO-BbIIIMBAJIbHOM 000py10BAHNH
26 | beiToBass IIBEHHO-BBIIMBAJIbHAS JJCKTPUYECKAs MalldHA C 1
BO3MOXXHOCTBIO TIpOrpaMMHpoBaHusi B kKomiuiekte ¢ [IO wu
kommbroTepoM (UITY, BeIIMBAIbHBINA KOMILJIEKC)
27 | HaGop UBETHBIX HHUTOK, BKIIOYas HUTKH B TOH TKaHU H 1
KOHTpPACTHBIE
28 | Hoxuunsl 1
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i Ha3Banue matepuanoB 1 000pynoBaHUs KonngectBo
29 | Urasl pyunbie 3-5
30 | Hanépcrok 1
31 | IlopTHOBCKHMIT MeI 1
32 | CanTuMeTpoBas JeHTa 1
33 | lIBeiinbie OyaaBKH 1 Habop
34 | UronpHuma 1
35 | Ilanku-KOHBEPTHI HA KHOMKE WM C OETYHKOM Ha MOJIHHH CO BCEM 1
HEOOXOAUMBIM JJIsl TPAKTUIECKOH paboThI
36 | Hderamu Kpos Ui K&KIOTO y4acTHUKA B cootBercTBUU C
pa3paboTaHHBIMU
3aJaHASIMA
37 | Emkocts s c60pa 0TX00B 1 Ha IByX y4acCTHUKOB
38 | Mecto s BIIQXHO-TEIUIOBOW OOpaOOTKH: TJaauibHas OCKa, 1 Ha 5 yyacTHUKOB
YTIOT, IPOYTIOKMWIBHUK (TTApOTEHEPATOp, OTHAPUBATEID).
IIpakTHyeckasi padoTa Mo MOAeTUPOBAHMIO IIBEHHBIX U3/1eHI
39 | Macmrabnas muHeika 1
40 | Jlactuk 1
41 | Kapanpgam npoctoi rpaduTOBBIMA 1
42 | llBeTHbIe KapaHAalK (MUHUMYM TPU KOHTPACTHOTO 1[BETA) 1 Habop
43 | lIBetHas 6ymara (oducHasi) 2 nucra
44 | HoxHuLb! 1
45 | MunnumerpoBas 6ymara/kajabKa 1 m°
46 | Kreli-xapasgar 1
IIpakTnyeckas padoTa Mo MoAeTUPOBAHMUIO IIBEHHBIX U3/1eTUI
C HCMO0JIb30BaHNeM rpaduyecKuX peJaKkTOpPoOB
47 | IIK c rpaduyeckum penakropom Inskape 1
48 | MOY 1 Ha Tpu YemoBeKa
49 | bymara st MOV ¢opmara A3 3 nucra
IIpakTuyeckasi padoTa mo py4Hoii 06padoTKe ApeBeCUHBI
50 | CromnsipHBbIi BepcTak 1
51 | cryn/TaOypeT/BBIABIKHOE CHIEHBE 1
52 | 3amuTHBIE OYKU 1
53 | CronspHast Menko3ybasi HOKOBKa 1
54 | PyuHoii 1003uK ¢ HAOOPOM MHJIOK, C KITIOUOM 1
55 | TloxacTaBka jis BRIMAJIMBAHMS JIOO3UKOM (CTOJIMK )1 JTIOO3UKA) 1
56 | [lepeBsiHHAs KMSIHKA 1
57 | lnudoBanbHas HaxkgauHas Oymara cpegHell 3epHUCTOCTH Ha 1
TKaHEBON OCHOBE
58 | KoMIUIeKT HaIMILHUKOB 1 mabop
59 | HaGopom Haadwren 1 Habop
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i Ha3Banue matepuanoB 1 000pynoBaHUs KonngectBo
60 | Cnecapnas nunetika 300 Mmm 1
61 | CTonspHBIN YrOJbHHUK 1
62 | Peiicmyc 1
63 | Mainka 1
64 | CtpyOruHa 2
65 | Kapanmam 1
66 | Hupkynp 1
67 | luno 1
68 | IlleTka-cMeTka 1
69 | HaGop cramecok u 10JIOT 1 Habop
70 | HacTonbHBII CBEPIMIIBHBIA CTAHOK 1 Ha 10 yyacTHUKOB
71 | Habop cBepin ot @ 5 mm 10 @ 8 Mmm 1 Habop K CTaHKY
72 | Habop cBepa dopcTHEpa 1 Habop K CTaHKY
JlonomHUTEIbHOE 000PYI0BaHKE, TI0 COTJIACOBAHUIO C OPraHU3aTOPaAMHU:
73 | PyuHoil anekTpupUIMPOBAHHBIN JIOO3UK 1 Ha 5 y4acTHUKOB
74 | Habop nuiok Ajsi py4HOTO 3JEeKTPUGUIIUPOBAHHOTO T003HKa 1 Habop K 311. T0O3UKY
75 | HacTosnbHBI# 27eKTPUYECKUH JI0O3UK MasiTHUKOBOTO THUTIA 1 Ha 10 yuyacTHUKOB
76 | HaGop muaoK I HACTOJIBHOTO 3JEKTPUYECKOrO JIOO3MKa 1 Habop K 1003UKy
MasiTHUKOBOTO THUTIA
77 | HacTonbHBIN BepTUKAIBHO-IUIM(OBATBHBINA CTAaHOK (HomyckaeTrcs | 1 Ha 15 ygacTHUKOB
KOMOWHUpPOBaHHOTO THIA, K npumepy llnmmdoBanbHei cTaHOK
3VEP 3111C-500)
IIpakTuyeckasi pabora nmo py4Hoii o6padoTke merajjia
78 | Cnecapublii (KOMOMHUPOBAHHBIN) BEPCTAK C SKPAHOM 1
79 | cTyn/Ta0ypeT/BBIABMKHOE CHICHBE 1
80 | 3amuTHBIC OYKH 1
81 | Ilnuta mist MpaBKU 1
82 | Jluneiika cirecapuras 300 Mmm 1
83 | YronpHUK crecapHbIi 2
84 | Yeprunka 1
85 | Kepnep 1
86 | Lupkynb 1
87 | Mo0TOK ciecapHbIi 1
88 | 3ybuno 1
89 | CnecapHas HOXKOBKA, C 3alIaCHBIMH HOYKOBOYHBIMH TTOJIOTHAMH 1
90 | llImudoBanpHas IIKypKa CpeIHEH 3EepHUCTOCTH Ha TKAHEBOM 1
OCHOBE
91 | HammibHUKH 1 mabop
92 | HaGop Handueit 1 Habop
93 | JlepeBsHHBIC 1 METAIUTMYECKUE TYOKH 1 Habop
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94 | Ilerka-cmeTka 1

95 | [taHreHIUPKYIIb 1

96 | HacToibHBIN CBEPIUIILHBIN CTAHOK 1 va 10 yyacTHUKOB

97 | Habop cBepi mo MeTainry 1 Habop K CTaHKy

98 | PyuHble TUCKH JUIsl 3a’KUMa 3arOTOBKU 1 Kk cTaHKy

IIpakTHyeckasi padoTa no MexaHu4eckoii 00padoTKe ApeBeCHHBI

99 | TokapHublii cTaHOK 1O JepeBy (ydueOHass wiu  y4eOHO- 1
pOU3BOICTBEHHAsA Mojenb, Harpumep CT/-120M u 1.71.)

100| CronsipHbIil BEpCTak ¢ OCHACTKOM 1

101| 3amuTHbBIE OUKH 1

102 | Ilerka-cmeTKa 1

103 | Habop cTamecok JiIsi TOKapHOM pabOTHI IO IEPEBY 1 Habop

104 | Ilnanmerka ajs yepueHus, 3 aucra Oymaru A4 1

105| IIpocroii kapaHgart 1

106 | JIuneiika 1

107 | Uupkynb 1

108| Tpancnoptup 1

109 | Jlactuk 1

110| JIunetika cnecapras 300 mm 1

111| [wuno 1

112| CronspHas Menko3y0asi HOKOBKa 1

113| MonoTok 1

114 | HlnudoBanpHas IMIKypKa CpelHENd 3epHUCTOCTH Ha TKAHEBOMU 1
OCHOBE

115| HanuneHuku (pa3sHooOpa3HbIX (OpM MONEPEYHOTr0 CEUEHNUs) 1 Habop

IIpakTuyeckas padoTa no MexaHu4eckoii 00padoTKe MeTal1a

116| TokapHO-BUHTOpE3HbII  cTaHOK  (yuyeOHas WiauM  ydeOHoO- 1
MIPOU3BOJICTBEHHAs MoJielb, HanpuMep TB6, TB7 u T.14.)

117| CnecapHblii (koMOMHHPOBAHHBIN) BEPCTAK C IKPAHOM 1

118| 3ammTHBIE OUKH 1

119| IlleTka-cmeTka 1

120| [lnudoBanbHas MIKypKa cpelHell 3epHUCTOCTH Ha TKAaHEBOM 1
OCHOBE

121| PocroBas nmoacraBka 1

122| Tabnuua auaMeTpoB CTEp)KHEH IMOJ Hape3aHue METPHUUYECKOU 1
Hapy>KHOU pe3bObI ¢ JOMyCKaMu

123 | KoMIuteKT pe3IoB, COCTOSIIMX W3 TPOXOJHOTO, OTPE3HOrO0 | 1 mabop
MOJIPE3HOTO

124| Habop 11eHTpPOBOYHBIX CBEPI U OOBIYHBIX CBEPI 1 nabop

125| Tlarpon mms 3amHeit 0a0Ku WM IEPEeXOAHbBIE BTYIKA 1
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126| Pa3sMeTOYHBIN HHCTPYMEHT, IITAHTCHIIUPKYJIb, THHEUKH 1 mabop
127| Topuesble Kit0un 1 Habop
128| Kprouok jist CHATHS CTPYKKH 1
IpakTnyeckasi padboTa no 3J1eKTPOTEXHUKE
129| JlaGopatopHbIii 070K MUTaHUS TOCTOSTHHOTO TOKA C PETYJIUPOBKOM 1
BBIXOJIHOTO HanpshKeHUd B auana3one He menee 0-12 B
130| MynbTumeTp (aBOMETp) IUIsl K3MEPEHUS CHITBI TOKA, HATIPSKEHUS 1

" COIIPOTHUBJICHUA

131| Kambkymsitop

132| Boxope3sl Maibie

|| e

133| IlunneT npsMoi cTaabHOR

[EEN

134| MaketHas miata Oecriacunoro MmoHTaxa («breadboardy)

135| CoenuHuTenbHBIC TPOBOAA AJII MAKETHOM IJIATHI 1 Habop

136 | Jluneiika Metammuieckas yeprexHast umHoi 300 Mmm 1

137 | Lupkynb yepTeKHBIHA

138 | Jluct oducnoit Oymaru dpopmara A4

N DN -

139| Jluct wuyeprexHoi Oymaru ¢ Yy4eOHBIM IITAMIIOM OCHOBHOM
HaJIICH YepTeKa BepTUKAIbHOTO popmaTa A4

140| ABTopyuka

141| Kapannain cpeiHei TBep1I0CTH

142 | Kapannamn MATKHAMA

143| CBeronno KpacHBIA 5 MM

144 | CBeTonnox 3e€HBIA 5 MM

145| Konnencatop snexkrpoaurnueckuii 2200 mx®d 25 B

146| 1N4007, lnox BBITPSIMATEIbHBIH

147| Pe3ucrtop 100 Om

148 | Pesucrop 150 Om

149| Pesucrop 240 Om

150| Pe3ucrop 510 Om

151 Pesucrop 1 kOm

152| Pe3ucrop 10 kOm

AW W W W W W o o] oD DN -

153 | Knomnka TakroBas

IIpakTnyeckas padora mo o0padoTKe MaTepHaJIOB HA JIa3ePHO-TPABHPOBAJIbLHONH MallIHe

154 | JlazepHo-TpaBupoBajibHas MaliMHA (IUTAHIIETHBIA TpaBiOp) C 1
BBIXOJIHOW MOIIHOCTRIO He MeHee 60 Bt, ¢ paGouum monem He
MeHee A3 u paspemienneM He meHee 1000DPI

155| IIK ¢ rpadguueckum penakropom KOMITAC 3D

156 | 3amuTHbBIE OUKHU

157| Ilérka-cméTka

PR R -

158| lllnudoBanpHas IMKypka CpemHEH 3epHUCTOCTH Ha TKAHEBOM
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Ha3Banue matepuanoB 1 000pynoBaHUs

KonnuectBo

OCHOBC

IIpakTuyeckasi pabora mo podororexnuke (B 04Hoii popme), 5-7 Kiaacchbl

159

OobopynoBanue Ha 0a3e 00pa3oBaTEJbHOI0 KOHCTPYKTOpa B
COCTaBe:

*  TpH 3IEKTPOIBUTATENS c SHKOJEpamu W
CEpBOABUIATENS IOCTOSIHHOTO BPAILIEHUS;

*  JJaT4YMK PACCTOSHHS;

*  JIBa JJaTYMKA CBETA WJIU L[BETA;

*  JIBa JaTYMKA KACAHMS;

. TUPOCKOMMYECKUH TaTUuK (MIPU HATHMYHH);

*  KOMIUIGKT HOBBIX OaTapeil WM IMOJHOCTBIO 3apsyKEHHBIX
HOBBIX aKKyMYJISTOPOB, HMMEIOUIUN EMKOCTb U HAIPSIKEHHUE,
paBHBIE JJI BCEX YUaCTHHUKOB;

*  KOMIUIEKT IIPOBOJIOB;

*  KOMIUIGKT  KOHCTPYKTHUBHBIX W  COEJUHUTEIBbHBIX
AJIEMEHTOB JUIsI MOCTPOEHHs macch po0oTa M aKTUBHOTO WK
MACCUBHOTO 3axBaTa (MACCHBHBIM 3aXBaTOM CUMTATh JJIEMEHT
KOHCTPYKLIMH, C TOMOIIBIO KOTOPOrOo pOOOT MOXKET 3aleluTh U
yIIep>KUBATh OOBEKT 3a CYET MOBOPOTOB KOPITyCa)

1 Habop

IIpakTnyeckas padora no podéororexHuke (B 04HOi popme),

8-11 kiaccnl

160

O0opynoBanne Ha 0a3e IIATBI € OTPBLITBIM KOAOM U
apXMTEKTYpPOil (MakcHUMalbHAs KOMIUICKTAIUS A MOOUIBLHOTO
pobota)
Marepuainsi:

— Iulata A8 OPOTOTUIIMPOBAHUSA C  OTKPBITHIM  KOJIOM
Arduino UNO wunu ananor;

— MakeTHas Iulata He MeHee 170 Touek (ruiata
MIPOTOTUIIMPOBAHMS);

— 2 perynupyeMmbIX cTaOMIN3aTOpa NUTaHUA (Ha OCHOBE YuIa
GS2678 wnm anaor);

— ndpaiiBep nBurateneit (Ha ocHoBe unna L298D unu ananor);

— maccu Juig podora B cobope (DFRobot 2WD miniQ wumm
Amperka miniQ, wim aHanor), BKIIOYAOIIEE:

— muardopma auameTpoM He meHee 122 mm u He Gornee 160
MM C OTBEPCTHUSIMH ISl KPETIJICHUS] KOMIIOHEHTOB;

— 7Ba KOJUIEKTOpHBIX nBurarens c peaykropamu 100:1 u
[IPUIIASHHBIMU TIPOBOJAMH;

— JIBa KOMIUIEKTa KpEIUIEHWH aJisi JBUTaTeeil ¢ Kpernexom
M2;

— 1Ba koieca 42x19 M

—  JIBE LIApOBbIE ONOPHI;

— 1Ba wuHbpakpacHeix nmampbHOMepa (1080 cm) Sharp
GP2YO0A21 unu ananor;

—  JIBa MAaCCUBHBIX KPEIUJICHUS ISl 1aTbHOMEPOB;

— JBa AaHAJOTOBBIX JaTyuKa OTPaXEHUS Ha OCHOBE
(OTOTPaH3UCTOPHOM ONTONaphl (JAaTUUK JTUHUH);

— CEepBOABUIATEIb C  MEXaHUYECKMM  3aXBaTOM  WJIH
KOHCTPYKTUBHBIE 3JIEMEHTHI JJIsl KPEIUIEHUs] TACCUBHOTO 3aXBaTa;

1 mabop
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—  CKOOBI M KPOHIITEHHBI JUIsl KPETIJICHUS 1aTYHKOB;

—  BHHTHI M3;

— rayku M3;

—  CaMOKOHTpsIIuecs raiku M3;

—  IIaKOBI 3 MM;

—  CTOWKM JUIsl IIJIaT LIECTUTPAHHBIE;

— NpYXHUHHbIE MIal0BI 3 MM;

—  COEIUHUTEIIbHBIE IPOBOJIA;

—  KaOeJbHBIE CTSHKKH (TUTACTUKOBBIE XOMYTHI) 2,5x150 mMwm;

— 3 akkymymsaTtopHele Oatapenm Ttumopasmepa «Kpona» c
3apsAHBIM YCTPOMCTBOM (BO3MOKHO HCIIOJIb30BaHUE OJHOPA30BBIX
Oarapeit éMkocThi0 HEe MeHee SO00MAUY) MU KOMIUIEKT U3 2 Win 3
akkyMmynaTtopoB «18650» wmm «14500» (B 3aBUCUMOCTH OT
HOMMHAJIBHOTO HAIPSKEHUSI 3JIEKTPOABUTATENEH );

— kabenmp ¢ pazséMom g AKBb tuma «Kpowa» wumm
Oarapeitublii 670k mon 2 wim 3 akkymymisTopa «18650» wnm
«14500», coenuHEHHBIX IMOCJIENOBATEIbHO, C pa3bEeMOM s
noakIodYeHus Kk Arduino;

—  BBIKJIIOYATEIb;

— kabenp USB.

HNHcTpyMeHTBI, METOAMYECKHE TOCOOUS U poyee:

—  IEepCOHAJIbHBII KOMIIBIOTED WIn HOYTOYK c
MIpe1yCTaHOBJICHHBIM MporpaMMHbIM obecrieueHuemM Arduino IDE
IUTSL IPOTPaMMHUPOBaHUS poOOTa;

- 2 KpPECTOBbIE OTBEPTKU, MOAXOJISAIIHE noJt
IIPEAOCTABIICHHBIN KPENEXK;

—  IUIOCKas OTBEPTKA, MOJIXOAIIAs MO/ KIIEMMbI MOAYJIEH;

— OTBEPTKA C TOPLEBBIM KIIOYOM, HOJIXOIAMIMM TOJ
IIPEAOCTABIICHHBIN KPENEXK;

—  MAaJIEHbKHE IJIOCKOTYOIbI UM YTKOHOCHI;

—  OOKOpe3HI;

—  1u(poBON MyIbTUMETP;

— pacneyaTaHHash TEXHHMYECKas JOKYMEHTalus Ha IUIaThl
paciIvpeHus U JaTYUKH;

— 3apsAHOE YCTPOMCTBO Al akKyMyjsTopoB Tuna «KpoHa»
(BO3MOXXHO, OZIHO Ha HECKOJIBKO pabounx MecT U3 pacuéra, YToObI
BCE YYAaCTHMKM MOIJIM 3apspkaTh 10 OJHOMY aKKyMYJSATOPY
OJTHOBPEMEHHO) WJIM Ul KOMIUIEKTa M3 2-3 aKKyMYJSTOPOB
«18650» nmm «14500»

161| ObopynoBanue Ha 6a3e Arduino (MUHUMaIbHAS KOMIUICKTAIIHS 1

MOJ1 3a]1a4y JJIsl CTAIIMOHAPHOTO POOOTHU3MPOBAHHOTO YCTPOKCTBA)
. Arduino UNO wunu aHanor;
*  makeTHas miata (170 koHTakTOB U OoJee);
. KOJUUICKTOPHBIN AJIEKTPOIBUTATENb;
. npaiiBep apuratens (Ha ocHoBe yuna L.293D wnu ananor);
. MTOTEHITUOMETD);
. KJIEMMa BUHTOBAs WM 32)KUMHasI,
. KHOIIKA TaKTOBAas;
. HWHbIE KOMITOHEHTHI 110 HEOOXOIUMOCTH
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162| Kabens USB mus 3arpysku mporpamMmbl Ha pobota (mmm WiFi- 1
aznarnrep Ji1si 0ecipOBOAHOMN 3arpy3KH)
163| [IK ¢ mnporpaMmMHBIM O0OECIICUEHHEM B COOTBETCTBHUU C 1
UCIOJIb3YEMBbIMU KOHCTPYKTOPAMU WIIH CUMYJISITOpAMU
164 | Jluct Oymaru najisi BBIIIOJIHEHHS TEXHHYECKOTO PUCYHKa ((dopmar 1
A4) u kapanmam
165| ITnommaaka ajst TeCTHPOBaHUs poOoTa (IIOJIMIOH): 1 Ha 6 y4aCTHUKOB
—  jutoi 6anuep 550 /M ¢ TUTIOrpadCKOI TIeUaThiO;
—  kaymOpoBouHbli  pparment 300x300 MM c TOM Ke
MevyaTbio, YTO U OCHOBHOW OaHHEp;
—  CTalMOHapHbIE OOBEKTHI, CTECHBI,
— mnepemeniaeMbie 00bekThI (6anku 0,33 1, KyOuku ¢ pedpom
40 mm min 80 Mm)
IIpakTuyeckas padora no 3D-Mo1eTUPOBAHUIO U MTEYATH
166| 3D npuntep ¢ FDM neuatsio 1
167 | ®unament (PLA ¢unament, PETGdunament, Polymerdunament 1 karymxka (0,5 xr)
U T.J.)
168 | IIK ¢ nmamuuuem 3D penaktopa (KOMIIAC 3D), mporpammoit 1
cinaiicuara (Cura, Polygon, Slic3r), cpeactBa mpocmoTpa
rpadudeckux ¢aiiaos u popmara PDF
169 | CpenctBo s uncTku U oo0cyxuBanus 3D npunrepa 1 Habop
170| HaGop nHCTpyMeHTa /1715 YAAJICHHUs BCIIOMOTaTeNIbHbIX MOIEPIKEK 1 Habop
(xaHUENApCKUN HOX, O0KOpe3bl, Habop Haadueit)
171| JIuctel 6ymaru ¢popmara A4 — MpeINOYTUTENBHO YEPTEKHOM 1 Habop
172| Jluneiika (pekomenmyercsi 30 cM), YroJbHUKH 4depTExHbIC (45°, 1 Habop
30°, 60°)
173| Hupkymnb 4epTEKHBINA 1
174 | Kapannamu npocteie (TM 1 noBbIIEHHONW MATKOCTH) 1
175] Jlactuk 1
IIpakTyeckas padoTa Mo NPOMBINLIEHHOMY JAM3aiiHy
176‘ IIK ¢ rpa¢nueckum penakropom KOMITAC 3D 1

IIpakTnyeckas padoTa 1Mo aHAJIU3Y ceTeBOl AKTMBHOCTH y3JI1a KOMIIbIOTEPHOI ceTH

177

I[IK ¢ ananm3aTopoM Wireshark  wnm

agaigorunudsM 110

ceTeBoro Tpaduka

1

IIpakTHyeckasi pad0Ta 0 AHAJIM3Y AAMIIA ONIEPATHUBHOM MaMATH YCTPOMCTBA

178 | IIK c uncTpymMeHTOM aHanu3a oneparuBHoi mamsitu Volatility wimm 1
aHasorunyHeiM 110
IMpakTHueckasi padoTa Mo aHAJHM3y 00pa3a KeCTKOro ANCKA YCTPOICTBA
179| [IK ¢ WHCTpYMEHTOM aHalM3a >KECTKUX JUCKOB AUtOpSY wim 1
aHasiornyHsiM [10
KomniekcHasi npakTuka no nHGOPMAUMOHHOI 0e301aCHOCTH
180| K, ocHameHHBIH MPOIECCOPOM € TOJICPKKON BHPTyalln3alliy, 1

nox ynpasieanem OC Ubuntu (uim npyroit OC cemeticta Linux)
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c peyCTaHOBJICHHBIM IPOrpaMMHBIM o0ecrieyeHreM,
HEOOXOJMMBIM JIJIsl BBINOJIHCHUSI 3a/iaHuii (B 3aBHCUMOCTH OT
cocTaBa pa3pabdOTaHHBIX 3aJJaHHN).
ITpumepHnsiii coctas I10:

e cpenacTBO BupTyanusauu VirtualBox;

e cpeaa pa3pabOTKH sl s3bIKa MporpaMMupoBanus Python

(Pycharm wumu anasor);

e ananmsarop cereBoro tpapuka Wireshark;

® UHCTPYMEHT aHanu3a namstu Volatility;
wiatrpopMa  TpOBeACHUS  ayauTa  Web-npunoxenwuit
BurpSuiteCommunityEdition;
yruiura Strings;
CpEICTBO aHanu3a 00pa3oB HocHuTeNel qaHHbx Mount;
TEKCTOBBIA PEAAKTOD;
opaysep Google Chrome.

PexoMeHniyeMble MUHUMAJIbHbIE CUCTEMHbBIE TPEOOBAHMUS:
® [IpoIIeCCOp C TaKTOBOM uacTtoToit He menee 3,2 ['TLI;
® [OJJIEPXKKA BUPTYyAIU3ALMHU WU aHAJIOT,
e O3V ue menee 8 I'b (kenatenbHo He menee 16 I'b);
cBOOOHOE MECTO Ha XECTKOM Aucke He MeHee 256 I'D.

4. Heo0xoaumoe MaTepuajbHO-TEXHUYECKOE o0ecmeyeHue ISl BbINOJHEHUS
OJTMMIIMAAHBIX 32JaHUH MYHHIHMIIAJIBHOI0 3TANA OJJMMITHAAbI

Jis  TmpoBeleHHsT BCEX MEPONPUATHI ONMMIIMAALl HEOOXOAMMa COOTBETCTBYIOIIAS
MaTepuaibHas 0a3a, KOTopass BKJIIOYaeT B ce0sl DJIEMEHThl s NPOBEAEHUS TpPeX TYpPOB:
TEOPETUUECKOT0, IPAKTUUECKOT0 U NPE3CHTAL[UU TBOPYECKOIO IIPOCKTA.

Teopernuecknii Typ. Kaxnomy y4yacTHUKY, MHpH HEOOXOIMMOCTH, JIOJKHBI OBITH
IPEIOCTaBIIEHbl MPEAYCMOTPEHHBIE ISl BBIOJIHEHUS 3aJaHuil pabodee MecTo, 00OpyJOBaHHE,
U3MEpUTENIbHBIE TPUOOPBI U YepTEKHBIE TPUHAAIS)KHOCTH. JKenaTenbHO 00eCeunTh Y4aCTHUKOB
pydYKaMu C YepHUIIAMU OJHOI'0, YCTAHOBJIEHHOI'O OPraHU3aTOPOM IIBETA.

IIpakTuyeckuii Typ. 1 mpoBeAeHUS NPAKTUYECKOIO Typa, LEHTpPajabHas IMPEIMETHO-
MeToauYecKass KOMHUCCHS pPEKOMEHIYeT TpPeayCcMOTpeTh OOOpylOBaHUE, WHCTPYMEHT H

npucnocoOseHus, npeacraBieHHsle B Tabmure 7.

Tabnuna 7.
Ne
i Ha3zBanue maTepuanoB u 000pyJI0BaHUS Konnuectso
IIpakTHyeckas padora Mo MexaHN4eCKOH 00padoTKe MBEHHOI0 U3/1eJIUsl I y3J1a
1 beITOBAsI MM IPOMBILIUIEHHAS MIBEMHASI 2JIEKTPUUECKAs MAIlIMHA 1
HaGop 1BEeTHBIX HUTOK, BKJIIOYAsi HUTKU B TOH TKaHU U KOHTPACTHBIE 1
3 Hoxuune: 1
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4 Urnsl pyunsie 3-5
5 Hanépcroxk 1
6 [TopTHOBCKMIA MeT 1
7 CaHTHMeTpOBast JICHTa 1
8 [IBeitHbIC OyIaBKH 1 Habop
9 UronpHumna 1
10 | ITamku-KOHBEpPTHl HAa KHOMKE WJIM C OSTYHKOM Ha MOJHHMU CO BCEM 1
HEOOXOAUMBIM JJIsl TPAKTUYECKOH paboThI
11 | Hderanu xpos i KaKJOr0 y4acTHUKA B cooTtBercTBUM C
pa3paboTaHHBIMU
3aJaHUSIMU
12 | EmMkocTp mis cOopa 0TX0/10B 1 Ha ABYX
Y4aCTHUKOB
13 | MecTo as BiIaXHO-TEIJIOBON 00paOOTKHU: TMaAuiibHas A0CKa, YTIOT, | | Ha 5 y4acTHHUKOB
MIPOYTIOKUIBHUK (TapOreHepaTop, OTIapuBaTeb)
IIpakTHyeckasi padoTa mo 00padoTKe MIBEIHOT0 U3/1e/TUA WM y3J1a
HA IIBEHO-BbIINBAJIBHOM 000Py/10BAHNH
14 | boitoBasi  1IBEHO-BHIIIMBANIbHAS ~ DJIEKTPUYECKass  MalIMHA  C 1
BO3MOXXHOCTBIO TIporpamMmupoBanus B kommiekre ¢ [1O wu
koMmibroTepoM (UITY, BeIIIMBANBHBIN KOMILIEKC)
15 | HaGop uBeTHBIX HUTOK, BKIIOYasi HUTKH B TOH TKAHU U KOHTPACTHBIC 1
16 | HoxxHuIibr 1
17 | Urne pyynbie 3-5
18 | Hamépcroxk 1
19 | [MopTHOBCKHUIT Me 1
20 | CanTuMeTpoOBas JIEHTA 1
21 | lIBeitnbie OynaBKu 1 Habop
22 | UronpHuia 1
23 | [Tamku-KOHBEpPTHl HA KHOTMKE MU C OSTYHKOM Ha MOJHHUHU CO BCEM 1
HEOOXOIUMBIM JUISI TPAKTUYECKON PabOTHI
24 | [etamu Kpost JUTsl KQXKIOTO Y4aCTHUKA B cootBercTBHU C
pa3paboTaHHBIMU
3aJJaHUSIMU
25 | EmMKkocTh 1714 c60pa 0TX00B 1 Ha MBYX
Y4aCTHUKOB
26 | MecTo aiisi BIIaXXHO-TETUIOBOM 00paOOTKH: TIIaAniIbHAS JHOCKA, YTIOT, | | Ha 5 y4aCTHUKOB
MPOYTIOKIIFHUK (TTapOTeHEepaTop, OTIIAPHBATEID).
IIpakTuyeckasi pa6oTa Mo MOAEJIMPOBAHUIO IIBEHHBIX M3/1eJIUH
27 | MacmraOHas TMHEWKa 1
28 | Jlactuk 1
29 | Kapangam npoctoii rpaMTOBBIN 1
30 | LIBeTHble kapaHaamy (MUHUMYM TpU KOHTPACTHOTO I[BETA) 1 Habop
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31 | lIBernas 6ymara (oducHas) 2 nucra
32 | HoxHumes! 1
33 | MummumeTpoBas Oymara/kaibka 1 M
34 | Kieii-kapangarn 1
IIpakTuyeckas padoTa Mo MoJeJTUPOBAHNIO IIBEHHBIX U3/1eJNI
C HCMOJIb30BaHNeM IpaduyecKuX peJaKTOPOB
35 | IIK ¢ rpaduyeckum pegaktopom Inskape 1
36 | MOY 1 Ha TpH yenoBeka
37 | bymara st MOY ¢dopmara A3 3 nucra
IIpakTHyeckas padora no py4yHoii 00padoTKe ApeBeCHHBI
38 | CronsipHbIif BepcTak 1
39 | cryn/TabypeT/BhIIBHIKHOE CHIICHBE 1
40 | BamMTHBIE OUYKHU 1
41 | CronsipHast MeTKO3y0asi HOXKOBKa 1
42 | PyuyHoli 10063UK ¢ HAOOPOM MUJIOK, C KIFOYOM 1
43 | [loacraBka JIsl BEIMMIMBAHUS JOO3UKOM (CTOJUK IS JIOO3HKA) 1
44 | JlepeBsiHHAs KUSHKA 1
45 | lllnudoBanpHas HaxgauHas Oymara cpeaHell 3epHHUCTOCTH Ha 1
TKaHEBOW OCHOBE
46 | KoMIuieKT HaMJIbHUKOB 1 Habop
47 | Habopom Haadumeit 1 Habop
48 | Cnecapnas nuHeiika 300 Mmm 1
49 | CTonsipHBII yrOJIEHUK 1
50 | Peiicmyc 1
51 | Manka 1
52 | CrpyOruHa 2
53 | Kapannam 1
54 | lupkynb 1
55 | luno 1
56 | [lleTka-cmeTka 1
57 | HabGop cramecok U A0I0T 1 Habop
58 | HacTonbHBII CBepIMIBHBIN CTAHOK 1 Ha 10 yyacTHHKOB
59 | HaGop cBepin ot @ 5 MM 110 @ 8 MM 1 HaGop K cTaHKy
60 | HaGop cBepn dopcTHEpa 1 Habop K CTaHKY
JlonoTHHUTENBHOE o0opynoBaHue, o COTJIACOBAHUIO c
OpTraHU3aTOPaMH:
61 | Py4HO# 251eKTpUUITUPOBAHHBINA JT003UK 1 Ha 5 y4yacTHUKOB
62 | HaGop muiok it py9HOTO JIEKTPUPHIIMPOBAHHOTO JIOO3HKA 1 Habop K 311
J003UKY
63 | HacTonmpHBIN 2JIEKTPUIECKHIA JTOO3UK MassTHUKOBOTO THITA 1 Ha 10 yyacTHUKOB
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64 | Habop TWIOK g HACTOJBHOTO  3JEKTPUYECKOro JoO3uka | 1 Habop K JI0O3UKY
MasiTHUKOBOTO THIIA

65 | HacTonbHBI BepTHKaIBHO-NIIU(OBATBHBIN CTaHOK (momyckaercs | 1 Ha 15 yyacTHHUKOB
KOMOMHHPOBAHHOTO THUIIA C ICHTOYHBIM)

IIpakTnyeckasi pabora nmo py4Hoi o0padoTke MeraJia

66 | CrnecapHplii (KOMOMHHUPOBAHHBIN) BEPCTAK C SKPAHOM 1

67 | cTyn/TabypeT/BBIIBHIKHOE CHICHBE 1

68 | 3ammTHBIC OYKU 1

69 | [lnura ans npaBku 1

70 | Jluneiika cnecapHas 300 MM 1

71 | YTonbHUK clecapHbIil 2

72 | Yeprtunka 1

73 | Kepnep 1

74 | LHupkynb 1

75 | MoioTok ciecapHbli 1

76 | 3ybuio 1

77 | CnecapHasi HO)KOBKa, C 3allaCHBIMH HO>KOBOYHBIMH MTOJIOTHAMU 1

78 | lllnudoBanbHas MIKypKa CpeHEN 3epHUCTOCTH Ha TKAHEBOW OCHOBE 1

79 | HamuneHuKH (pa3HOOOpa3HOM (POPMBI MOMIEPEYHOTO CEUCHUS ) 1 Habop

80 | Habop nandunei 1 Habop

81 | JlepeBsiHHBIE U METALTUYECKUE TYOKH 1 Habop

82 | IlleTka-cMeTka 1

83 | llranreHImpKyb 1

84 | HacTronpHBIN CBEpIMIIBHBIN CTAHOK 1 Ha 10 yyacTHMKOB

85 | HaGop cBepn o metaynry 1 Habop K CTaHKY

86 | Pyunble THCKU /IS 32)KMUMa 3aTOTOBKHU 1 x cTanky

IIpakTHyeckas padoTa Mo MexaHN4eCKoi 00padoTKe ApPeBeCHHbI

87 | Toxapublii craHok 1o jepeBy (y4eOHas wnM  ydeOHO- 1
IIPOU3BOICTBEHHAs Mojiesb, Harpumep CT1120 u 1.1.)

88 | CTonspHBIii BepcTak C OCHACTKOM 1

89 | 3ammTHBIE OUKH 1

90 | [lerka-cMmeTKa 1

91 | HaGop ctamecok it TOKapHO#M pabOTHI MO I€PEBY 1 Habop

92 | Ilnanmerka ajs yepyeHus, 3 nucra Oymaru A4 1

93 | IIpocroit kapaHganI 1

94 | Jluneiika 1

95 | Uupkyns 1

96 | Tpancmoptup 1

97 | Jlactux 1

98 | Jluneiika ciecapuas 300 Mmm 1
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99 | lluno 1
100 | CromsipHast Menko3y0ast HOXKOBKA 1
101 | Momnotok 1
102 | lnudoBanpHas MIKypKa CpeIHEH 3ePHIUCTOCTH HA TKAHEBOW OCHOBE 1
103 | HanmunpHukH (pazHo0Opa3HoOM (POPMBI MOMIEPEIHOTO CEUCHUS ) 1 Habop
IIpakTnyeckas padoTa Mo MexaHu4eckoil 00padoTke MeTasia
104 | TokapHO-BUHTOpE3HBI  cTaHOK  (yueOHas  winum  y4deOHO- 1
MIPOU3BOJICTBEHHAs MOJIeNb, Hanpumep TB6, TB7 u ta.)
105 | Cnecapnblii (KOMOMHUPOBAHHBII) BEPCTAK C IKPAHOM 1
106 | 3amuTHBIC OYKHU 1
107 | lllerka-cmeTKa 1
108 | lllnudoBanbHas MIKypKa CpeIHEH 3epHUCTOCTH HAa TKAHEBO OCHOBE 1
109 | PocroBasg mmoacraska 1
110 | Tabnuna paWaMETPOB CTEP)KHEW 107 Hape3aHWe METPUUYECKON 1
HapYXHOU Pe3bObl C T0MyCKaMU
111 | KoMIIeKT pe3loB, COCTOSIIUX M3 IPOXOJHOTO, OTPE3HOr0 H 1 Habop
MOJIPE3HOTO
112 | HaGop 11eHTpOBOYHBIX CBEPJI M OOBIYHBIX CBEPJI 1 Habop
113 | Ilarpon st 3aaHel 6aOKK UM IEPEXOIHBIE BTYIKU 1
114 | Pa3aMeTOYHBIN UHCTPYMEHT, IITAHT€HIIUPKYJIb, TUHEHKN 1 Habop
115 | TopueBsie KIHOYH 1 Habop
116 | Kpro4ok miisi CHITHSL CTPYKKH 1
IIpakTHyeckas padoTa Mo IeKTPOTEXHUKE
117 | JIaGopaTopHbIil 010K MUTAHUS IOCTOSTHHOT'O TOKA C PETYJIMPOBKOM 1
BBIXOJIHOTO HaIpsKEHUs B quanazone He menee 0-12 B
118 | MynsTuMeTp (aBOMETp) JUTSI K3MEPEHUS CHITBI TOKA, HANIPSDKEHUS U 1
COIIPOTHBIICHUS
119 | Kambkyastop 1
120 | bokope3bl MaJbie 1
121 | IMuHIET MPSAMO# CTaThHOU 1
122 | MaketHas muiata 6ecriaeyHoro MoHTaxa («breadboardy) 1
123 | CoequHUTENHHBIC TPOBOA JUISI MAKETHOM TIIIATHI 1 Habop
124 | JIuneiika MeTayuinyeckas 4yepTesxknas JmHoi 300 MM 1
125 | llupKyab yepTeKHbIH 1
126 | Jluct oducHoit 6ymaru ¢popmara A4 2
127 | JIuct yepTexHOM Oymaru ¢ yueOHbIM HITAMIIOM OCHOBHOW HaJITUCH 2
YyepTeka BepTHKAIbHOTO (hopmaTa A4
128 | ABropyuka
129 | Kapanpgam cpeaHeit TBepoCcTH 2
130 | Kapanmam msrkuit 2
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131 | Ceeroauoa KpacHbIN 5 MM 5
132 | CBeronnon 3€JIEHBIH 5 MM 5
133 | Kongencarop anekrponautudeckuii 2200 mx®d 25 B 1
134 | 1N4007, Inoa BEITPSIMUTEIbHBII 6
135 | Pesuctop 100 Om 3
136 | Pesucrop 150 Om 3
137 | Pesucrop 240 Om 3
138 | Pesucrop 510 Om 3
139 | Pesucrop 1 kOm 3
140 | Pesucrop 10 kOm 3
141 | Knormka TakroBas 4

IIpakTHyeckas padbora mo oOpadoTKe MATEPUAIOB HA JIA3€PHO-TPABUPOBAJIbHOI MalIMHE

142

JlazepHo-TpaBupoOBajbHas MallMHA (IJIAHIIETHBI TpaBlOp) C
BBIXOJHOW MOIIHOCTHIO HEe MeHee 60 Bt, ¢ pabounm nonem He MeHee
A3 u paszpemienueM He meHee 1000DPI

1

143

1K ¢ rpaduueckum penakropom KOMITAC 3D

144

3aIUTHBIE OYKHU

145

II1éTka-cMETKa

146

HInudoBanbHas MKypKa CpeHel 3epHUCTOCTH Ha TKAHEBOH OCHOBE

S Y

IIpakTnyeckasi pabora mo pod0TOTEXHHUKE, 7-8 KJIACCHI

147

OOopynoBanne Ha 06a3e 00pa3oBaTeIbHOr0 KOHCTPYKTOpa B
COCTaBe:

¢ TpH IJJICKTPOABUTATEIIA C SHKOACPAMH HIIM CCPBOABUIATCIIA
MOCTOSIHHOTO BpallleHUs;

¢ JaT4YHUK paCCTOSAHMA,

* JIBa JaT4yMKa CBETa UJIM LIBETA;

¢ JIBa JaT4YMUKa KaCaHU,

* THUPOCKOMHMYECKHH JaTYMK (MIPU HAIUYIHHN);

* KOMIUIEKT HOBBIX Oarapell MM MOJHOCTHIO 3apsSHKEHHBIX
HOBBIX aKKYMYJISATOPOB, I/IMCIOHII/II\/JI EMKOCTb U HAIIps’)KCHUEC, PABHBIC
U1l BCEX YYaCTHUKOB,;

¢ KOMIUICKT ITPOBOAOB;

* KOMIUIEKT KOHCTPYKTHBHBIX U COECIUHHUTEIbHBIX AJIEMEHTOB
JUIE TIOCTPOCHHUsS IacCH po0OTa W AKTUBHOTO WM TTACCUBHOTO
3axBaTa (MACCUBHBIM 3aXBaTOM CYHMTATh 3JEMEHT KOHCTPYKIHH, C
MTOMOUIBI0 KOTOPOro poOOT MOKET 3alleTIUTh U YAEPKUBATh OOBEKT
3a CYeT MOBOPOTOB KOPITyca)

1 mabop

IIpakTHyeckas padora no podororexuuke, 8-11 kiaaccpl

148

OGopynoBanue Ha ©0a3e mJIaTbl ¢ OTPBITHBIM KOAOM U
ApPXMTEKTYpPOil (MakcHUMalbHas KOMIUICKTAIUs A7 MOOUIIBHOTO
poboTa)
Marepuainsi:

— IUiaTa JJis MPOTOTUIMPOBAHUSA C OTKPBHITHIM KojoMm Arduino
UNO wunu ananor;

— wMakeTHas nmmata He wMenHee 170 Touek  (mmata

1 mabop
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MIPOTOTUIIHPOBAHHS);

— 2 peryiupyeMbIX cTa0WiIn3aropa NMUTaHUs (Ha OCHOBE 4MIIa
GS2678 unu anaior);

—  JIpaiiBep aurarenei (Ha ocHoBe uuna L298D wnm anasor);

— maccu g pobora B cbope (DFRobot 2WD miniQ wim
Amperka miniQ, umu aHasnor), BKJIFOYAOIIee:

— mratdopma quameTpoMm He MeHee 122 MM u He Oonee 160 MM
C OTBEPCTUSIMM ISl KPETIJIEHUS] KOMIIOHEHTOB;

— J1Ba KOJUICKTOPHBIX JBurarens c¢ penaykropamu 100:1 u
MIPUIIASHHBIMU ITPOBOJIAMU;

—  JIBa KOMIUIEKTa KPETUICHUM JIJIsl ABUTATelIel ¢ Kperexxom M2;

— nBa kojeca 42x19 mm;

—  JIB€ LIApOBbIE OMOPHI;

- 1Ba uHOpakpacHbiXx gambHOMepa (1080 cm)  Sharp
GP2YO0A21 wnu ananor;

—  JiBa MMACCUBHBIX KPEIUIEHUS JUIsl JaTbHOMEPOB;

— JBa  AQHAIOIOBBIX  JIaTYMKa  OTPaXXEHUs] HAa  OCHOBE
(OTOTPAH3UCTOPHOMN ONTONAPHI (JATUYNK JTUHHH ),

— CepBOABUIAaTEllb €  MEXaHUYECKMM  3aXBaTOM  WIH
KOHCTPYKTHBHBIE 3JIEMEHTBHI JIJIs1 KPEIJICHU I TACCUBHOTO 3aXBaTa;

—  CKOOBI ¥ KPOHIITEHUHBI JUTsl KPETIJICHUS 1aTYHKOB;

—  BHHTHI M3;

— raiiku M3;

—  CaMOKOHTpsIuecs raiku M3;

—  IIaioBI 3 MM;

—  CTOWKM JUIsl IJIaT LIECTUTPAHHBIE;

—  TIpYXUHHbIE MAaH0BI 3 MM;

—  COEIUHUTEIIbHbIE IPOBO/IA;

— KabeJbHbIE CTSKKU (IUTACTUKOBBIE XOMYThI) 2,5x150 mMm;

— 3 akkymynsTopHble Oarapen Tumnopasmepa «Kpona» ¢
3apsiIHBIM  YCTPOMCTBOM (BO3MOXKHO HCIIOJIb30BaHHUE OJJHOPA30BbIX
Oarapeil émMxocThi0 He MeHee S00MAY) WM KOMIUIEKT U3 2 WU 3
akkymyaTopoB  «18650» wumm  «14500» (B 3aBUCHMOCTH  OT
HOMHHAJILHOTO HAINPSKEHUSI 3JIEKTPOABUTATENEH );

— kabenb ¢ pazpémom it AKDB tuna «Kponay win 6arapeiHslit
O6mok mox 2 wumum 3 akkymynsaropa «18650» wumm  «14500»,
COEIUHEHHBIX TOCJEI0BATENIbHO, C pa3bEMOM JJIsl MOJKIIIOUEHUS K
Arduino;

—  BBIKJIIOYATEIb;
— kabeap USB.
HNHCcTpyMEHTBI, METOMYECKHE TOCOOUS U poUee:
—  TIepCOHAITbHBII KOMITBIOTEP 381071 HOYTOYK c

MPeIyCTaHOBJICHHBIM HporpaMMHbIM obOecrieueHrneM Arduino IDE
JUIS IPOTPaMMUPOBaHUs poO0Ta;

— 2 KpecToBbIe OTBEPTKH, MOIXOISMINE MO MPEIOCTABICHHBIN
Kpeneéx;

— IUIOCKas OTBEPTKA, MOJIXOAIIAS MO/ KIIEMMbI MOAYJIEH;

— OTBEPTKA C TOPHEBHIM KJIKOYOM, TOAXOISAIIAM  TOJ
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IIPEIOCTABIICHHBIN KPENEX;

—  MaJIeHbKHE TUIOCKOTYOIIbI HIIH YTKOHOCHI;

—  OOKOpe3bI;

— uudpoBoil MyTETUMETD;

— pacrieyaTaHHas TEXHUYECKas JOKYMEHTalus Ha IUIaThl
pacIIUpEeHys U JaTUYNKY,

—  3apsJHOE YCTPOMCTBO U aKKyMyJsiTopoB Tumna «Kpona»
(BO3MO>XXHO, OJTHO Ha HECKOJIbKO paboumx MecT U3 pacyéra, yToObl
BCE YYAaCTHMKM MOIVIM 3apspkaTh 10 OJHOMY aKKyMYJsTOpY

OJIHOBPEMEHHO) WJIH JJII KOMIUIEKTa U3 2-3 akKKyMyJsaTopoB « 18650y
i «14500»

149

Oo6opynoBanue Ha 06aze Arduino (MUHHMaJIbHAS KOMIUICKTALIUS
10J1 3aJ1a4y JJIsl CTAllMOHAPHOI'O POOOTHU3HPOBAHHOIO YCTPOMCTBA)

* Arduino UNO wim aHajor;

» MakerHas iara (170 koHTakTOB U OoJee);

*  KOJUICKTOPHBII 3JIEKTPOJBUTATEb;

* JpaiiBep asurateins (Ha ocHoBe yuna L.293D wnu ananor);

* TOTEHILIUOMETP;

* KJIeMMa BUHTOBAS WJIU 3Q)KHMHAS,

* KHOIIKA TAaKTOBAas;

* WHBIC KOMIIOHEHTHI 110 HEOOXOMMOCTH

150

Kabenr USB gnsa 3arpy3ku mporpammbl Ha poborta (uwnum WiFi-
ajanTep s 0ECIIPOBOAHON 3arpy3Ku)

151

I[IK ¢ n§nporpaMMHBIM  OOECliEUEHHEM B  COOTBETCTBUU C
HCIOJIb3YEMBIMHA KOHCTPYKTOPAaMU WIH CUMYJISITOpAaMU

152

Jluct Oymaru Ji1sl BBIIOJIHEHUS] TEXHUYECKOTo pucyHKa (popmar A4)
Y KapaHaamn

153

[Tnomanka nmst TecTupoBaHusi poOoTa (MOJTUTOH):

— nurtoil OanHep 550 r/m? ¢ TUNOrpa()CKOM MevaTrio;

—  xanuOpoBouHslii gparmeHT 300x300 MM ¢ TOH ke Nevarblo,
4YTO U OCHOBHOM OaHHep;

—  CTallMOHApHBIE OOBEKTHI, CTEHBI;

— mepemeriaembie 00beKThI (Oanku 0,33 i1, Kyouku ¢ pedpom 40
MM i 80 MM)

1 Ha 6 y4aCTHUKOB

IIpakTnyeckas padora no 3D-mMoaeTMPOBAHMIO U TEYATH

154

3D npunrep ¢ FDM neuatsto

1

155

@unament (PLA ¢unament, PETG ¢unament, Polymer ¢punamenT u
T.]1I.)

1 xarymika (0,5 kr)

156

I[IK ¢ wamumuuem 3D pemaktopa (KOMIIAC 3D), mporpammoit
cmaiicuara  (Cura, Polygon, Slic3r), cpeactBa mnpocmoTtpa
rpaduueckux dainos u popmata PDF

1

157

CpenctBo ains yucTkH U o0cayxuBanus 3D npunTepa

1 mabop

158

HaGop wmHCTpyMeHTa Ui yHajdeHHsS BCIIOMOTATEIbHBIX IOIIEPIKEK
(kaHLETSIPCKUN HOX, O0KOpe3bl, Habop HaaduiIe)

1 mabop

159

Jlucter Oymaru popmarta A4 — NpeANOYTUTEITHLHO YEPTEKHON

1 mabop

160

Jluneiika (pexomenayercst 30 cM), yroipbHUKA 4epTéxubie (45°, 30°,
60°)

1 mabop

161

[upkynb 4epTEKHBIN
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162 | Kapangamm npoctsie (TM ¥ MOBBIIIEHHON MSATKOCTH) 1
163 | Jlactuk 1
IIpakTHyeckas padora Mo NPOMbINLIEHHOMY TH3aiiHy
164 | IIK ¢ rpadmueckum penakropom KOMITAC 3D 1
IIpakTuyeckasi paboTa Mo AaHAJU3Y CeTEBOl AKTUBHOCTH y3J1a KOMIILIOTEPHOM CeTH

165 | 1K c ananu3zaropom cereBoro tpaduka Wireshark wim ananoruussim 1

110

IIpakTuyeckasi padoTa 1Mo aHAJIU3Y JaMIIa ONEPATHBHON MaAMATH YCTPOCcTBA

166 | I1IK ¢ uHcTpyMeHTOM aHanu3a orepatuBHoil mamsatu Volatility wmu 1

ananoruyasiM [10

IIpakTHyeckasi padoTa Mo aHaJIU3y 00pa3a ’KecTKOro JUCKa yCTpoicTBa
181| [IK ¢ wWHCTpyMEHTOM aHalu3a >KeCTKUX IUCKOB AUtOpSy wiu 1
ananoruyasiM [10
KommuiekcHasi npakTHKa 0 MH(GpOPMALMOHHOH 6€30MacCHOCTH

182 | TIK, ocHaIeHHBIN MPOIIECCOPOM C MOJICPKKOW BHPTYaTU3aINH, IO 1

yrnpasienuem OC Ubuntu (wmm apyroit OC cemeiicta Linux) c
NPEyCTAaHOBJICHHBIM IPOrPAMMHBIM 00ECIICYCHUEM, HEOOXOAUMBIM
JUIL  BBINOJIHGHUS  3aJaHuii (B 3aBUCHMMOCTH  OT  COCTaBa
pa3paboTaHHBIX 3aIaHUN).
[TpumepHnsiii cocras I10:
e cpenctBO BupTyanusauu VirtualBox;
e cpema pa3paboOTKU Ui s3bIKa HporpammupoBaHus Python
(Pycharm wmu anasor);
e ananu3zarop cereBoro tpaduka Wireshark;
e UHCTPYMEHT aHanmu3a namstu Volatility;
e iatpopma IPOBEJCHUS aymuta  Web-mpuiioxKeH i
BurpSuiteCommunityEdition;
e yruiuTa Strings;
® CpeACTBO aHaIM3a 00pa30B HOCUTENEH JaHHBIX Mount;
® TEKCTOBBII PEIaKTOD;
e Opaysep Google Chrome.

PexoMeHiyeMble MUHUMAJIbHBIE CHCTEMHBIE TPEOOBAHMS:
® [IpollecCOp C TAKTOBOI yactoToit He menee 3,2 I'T'1];
® TIOAJACPIKKA BUPTyAJIU3allluH WA aHaJIOT,
e O3V ne menee 8 I'b (:kenarenvHo He MeHee 16 I'D);
CcBOOOIHOE MECTO Ha KECTKOM AUCKe He MeHee 256 I'b.
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S. TIlepedyeHbp CHPAaBOYHBIX MAaTEpPHAJOB, CPEICTB CBA3M M  JJIEKTPOHHO-
BbIYMCIUTEJIBHOM TEXHUKH, Pa3spelleHHbIX K HCIHO0JAb30BAHMI0 BO BpeMs IPOBeIeHUdA
OJIMMITM A/ bI

IIpy BBIIOJIHEHUM 33JaHUM TEOPETUYECKOIO0 U IPAKTHUYECKOIO TYPOB OJIMMIIAAJBI
JIOITYCKAeTCsl MCIOJIb30BAaHUE TOJIBKO CIIPABOYHBIX MAaTEPUAJIOB, CPEICTB CBA3M M JJIEKTPOHHO-
BBIYMCIIUTEIILHOM TEXHUKH, IPEIOCTaBICHHBIX OpPraHU3aTopaMu, NPEeIyCMOTPEHHBIX B 3aJJaHUAX U
KPUTEPHSIX OLIEHUBAHMS. 3alpemiaeTcs MOJIb30BaTbCi IMPHHECEHHBIMH C CO0OM CIPaBOYHBIMU
MaTepHajaMM, CPEICTBAMH CBSI3U U 3JIEKTPOHHO-BBIYUCIMTENBHON TEXHUKOW (3a UCKIIIOUEHHEM

HENPOrpaMMHUPYEMBIX KaJbKYJIATOPOB).

6. Kpurepun u MeTOAMKA OLlEHNBAHUS BbINOJTHEHHbBIX OJTMMIIMAIHBIX 32 1aHHI

Cucrema 1 METOAMKA OIICHUBAHUS OJIMMITMATHBIX 3aJaHUI JOJHKHA TIO3BOJSATH OOBEKTHUBHO
BBISIBUTH PEaJIbHbII YPOBEHb MOATOTOBKH YYaCTHUKOB OJIMMITHA/IBI.

C yuerom »3TOro, mnpu pa3padOTKE METOAMKH OLIEHUBAaHUS OJIMMIIMAJHBIX 3aJaHui
IIPEIMETHO-METOIMYECKUM KOMUCCHUSIM PEKOMEHIYETCSL:

— pa3Mep MakCHMaJbHBIX OajUIOB 3a 3a/laHHsl YCTAaHOBHTH B 3aBHCHMOCTH OT YPOBHS
CIIOKHOCTM 3aJjaHusi, 3a 3aJaHus OJHOIO YPOBHS CIIOKHOCTH HAYUCIATH OJMHAKOBBIN
MaKCHUMalbHBIN Oa;

- o0l pe3yapbTarT MO HMTOraM TEOPETUYECKOTO, MPAKTHUECKOTO TYpPOB W 3alllUTHI
IIPOEKTOB OLEHUBAaTh IIyTEM CJIOKEHMsSI OajioB, TMOJYYEHHBIX YYaCTHUKaMU 3a KaxIoe
TEOPETUUECKOE WIIN MTPAKTUUECKOE 3aJJaHKe, a TAKKe 001U 0asul 3a MPOEKT.

OreHKa BBINOJIHEHHUS] YYaCTHUKOM JIHOOOTO 3a/laHus He MOKeT ObIThb OTpPULATebHOM,
MUHUMAJIbHAsl OLICHKA, BBICTABJIsIEMast 3@ BBIIIOJIHEHHUE OTIENBHO B3ATOrO 3a1aHus () 6a/ioB.

NtoroBast orieHKa 3a BBHITIOJIHEHHUE 33JJaHUN OMPEIEIACTCA MyTEM CIIOKEHUSI CYMMBI OAJIJIOB,
HAaOpaHHBIX YYaCTHUKOM 3a BBINOJIHEHHE 3a/laHuil TEOpPEeTHYECKOro, MPAKTHYECKOro TYpPOB U
3alUTHI MPOEKTa ¢ MocienyomuM npuseaeHneM Kk 100 OamipHON cucteMe (MakcuMaibHas OLleHKa
10 UTOTaM BbINOJIHEHHUs 3agaHuii 100 OanoB, HanpuMmep, TeOpeTHUYecKuil Typ He Oosee 25 6ayuios,
IpakTH4ecKuil Typ He Oosee 35 Gamsos, 3amuTa nmpoekra — He Oonee 40, Toraa 25+35+40 = 100).
Pe3ynbrar BIUKCIEHUS OKPYTIISIETCS IO COTHIX, HAlpUMeEp:

— MakcuMajbHas CcyMMa OajuloB 3a BBINOJHEHHE 3a/laHuil  Kak TeopeTHYecKoro,

NPaKTUIECKOTO Typa, Tak U 3ammuThl mpoekTa — 100;

YYACTHHUK BBITIOJTHIII 3a/IaHUSI TEOPETHYECKOTO Typa Ha 22,5 Gaia;

YYaCTHHUK BBITOJIHWI 3aJJaHUs ITPaKTUYecKoro Typa Ha 31,651 Garia;
— YYacTHHUK 3alIUTWI MpoeKT Ha 34,523 Ganna;

nonyyaem 22,5 + 31,651 + 34,523 = 88,674.
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Tabmuma 8.
IIpumep o01Ieili MaKCUMAIBHOI OLIEHKH 10 UTOraM BBINOJHEHHS 33JaHUI OJTUMIIUAIbI

0 TEXHOJOI'MH

Teopernueckuit [IpakTrueckuii 3amura Bcero
Oran Kiace
TYyp TYp MPOEKTa
5-6 20 35 - 95
7 25 35 - 60
[konpHBIN *
8-9 25 35 - 60
10-11 25 35 - 60
7 25 35 40 100
MyHuIMIaIbHBIT 8-9 25 35 40 100
10-11 25 35 40 100

*CYMMa 0annoB IMpUBCJACHA MJIsI MOACIIN IIPOBCACHUA HAa HIKOJIBHOM 3Tall€ ABYX TYpOB HpO(I)I/IJ'ISI

((TGXHI/IKa, TCXHOJIOTHUH U TCXHUYCCKOC TBOPUCCTBO»

7. Ucnonb3oBanue y4deOHOH juTeparypbl m HHTepHeT-pecypcoB NpH MOATOTOBKE
IIKOJbHUKOB K OJIMMIIHA/Ie

IIpy MOAroToBKE YYaCTHUKOB K IIKOJBHOMY M MYHHMLMIIAQIBHOMY 3TalaM OJMMIINA/IbI
11€J1€c000Pa3HO UCIOJIb30BATh CIEAYIOIINE HUKETIPUBEICHHbIE HICTOYHHUKH.

OcHoBHasi IuTEepaTypa:

1. borBunuukoB A. JI. Yepuenue. 9 knacc: yuebnuk [Texcr] / A. /I. borBunuukos, B. H.
Bunorpaznos, 1. C. BeimHenonbckuif. — 2-e u3a., crepeotun. — M.: Jlpoda: Actpens, 2018. —
239 c.

2. 3aenunk, B. M. OCHOBBI TBOPUECKO-KOHCTPYKTOPCKOM jaedarensHocTH. [IpenmeTHas cpena u
JU3aiiH: yd4eOHUK JUIs CTY/IEHTOB BBICIIMX Y4EOHBIX 3aBeIeHUH, 00y4aronmXxcs 1Mo CHelruanbHOCTH
"TexHomnorus u npennpuHumarensetBo” / B. M. 3aenunk. — MockBa: Akagemus, 2006. — 320 c. —
(Briciiee mpodeccnonanproe obpazoBanue. Ilenarornyeckue crerumanbHocTH). — ISBN 5-7695-
2800-1. - EDN QMEZBV.

3. 3aeHunk, B. M. OCHOBBI TBOPYECKO-KOHCTPYKTOPCKOM JI€ATENBHOCTH: METOAbl H
opranuzanys. YUeOHUK JUIsl CTY/JEHTOB BBICIIMX y4eOHBIX 3aBefneHuid / B. M. 3aeHumk, A. A.
Kapaues, B. E. IlImeneB. — Mocka: U3narenbckuii nmentp "Akagemus", 2004. — 256 c¢. — ISBN 5-
7695-1592-9. — EDN THUQNLJ.

4. KapaueB, A. A. CHopTHBHO-TEXHMYECKOE MOJEIMpPOBAaHUE: YueOHOe Tmocodue JuIs
CTYZICHTOB BBICIIMX YYeOHBIX 3aBeJeHHH, oOydwarommuxcs no cnenuanbHoctu 050502 (030600) -

texuosiorus u npeanpuaumarenbetBo (AIMILJC.030601 - TexHuKa M TEXHHYECKOE TBOPYECTBO) /
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A. A. Kapaues, B. E. IlImenes; A. A. Kapaues, B. E. IIlImeneB. — PoctoB-Ha-/{ony: ®enukc, 2007.
— (Cepus "Cepaue otnaro aersim"). — ISBN 978-5-222-12327-0. —- EDN QVQKWT.

5. Koxkuna O. A. Texnonorus: OOcnyxuBarommii Tpya. 7 kinacc: yueoHuk [Tekcr] / O. A.
Koxwuna, E. H. Kynakosa, C. 3. Mapkynkas. — 6-e uza., ucnp. — M.: Jlpoda, 2019. — 255 c.

6. MartepuasioBeiecHUEe W TEXHOJOTHUS MarepuanoB: YueO. mocooue / K. A. bareimes, B. H.
Bbesnanbko; mox pen. A. U. bareimesa, A. A. Cmonbkuna. — M.: HUL] MTHOPA-M, 2013. -288 c.

7. MuxenbkeBud, B. H. OcHoBbl Hay4dHO-TexHUYeckoro TBopuectBa: Cepusi «Bwiciiee
npodeccuonaibHOe oOpazoBanue» / B. H. MuxenbkeBuu, B. M. Pagomckuii. — PoctoB Ha Jlony:
®enukc, 2004. — 320 c. — ISBN 5-222-04337-1. — EDN TQJUKP.

8. Ilepenpman . U. XKuasg marematuka. Cepust 3anumarenbHas Hayka. — M.: ACT: Actpens,
2003 r. (wm apyrue u3ganus (BaKHO HaIM4ue 11aBbl 6 «CekpeTHast epenucKa MoAnoIbIIUKOBY).

9. Ilpeobpaxenckas H. I'. Uepuenue. 9 knacc: yueOnuk [Texct] / H. I'. IIpeobpaxenckas, U.
B. KonykoBa. — 2-e uzn., nepepa6. — M.: Benrana-I'pad, 2016. — 269 c.

10. [TpoexTsl ¢ ucnonp3zoBanueM kontposuiepa Arduino. B.A.Ilerun. CII6.: BXB-IlerepOypr,
2014.

11. PobGorotexHuka ais Aetei u poaureneil, 3-e uznaanue. C.A.Gununnos. CII0.: Hayka, 2013.

12. CAIIP Ttexnonora-mammuoctpoutens. [Tekct]: Yuebnuk / 3. M. bepaunep, O. B.
TapateioB. — M.: ®opym, HUL] UH®PA-M, 2015. — 336 c.

13. Cacosa U. A. TexHonorusi. 8 Ki1acc: y4eOHHK IS ydamuxcs o0meoopa3oBar. opraHu3auii
[Texct] / . A. CacoBa, A. B. Jleontses, B. C. Kanyctun; nox pen. 1. A. Cacooit. — 4-e u3n.,
crepeotutn. — M.: Benrana-I'pag, 2019. — 144 c.

14. CacoBa WM. A. Texnonorus. MHaycTpuanbHble TEXHOJOIMM: 7 KJAcc: Y4YEOHHMK JUid
yuamuxcs obmieo0pazosar. opranmuzanuii [Tekcr] / Y. A. Cacosa, M. U. I'ypesuu, M. b. [1aBnoBa;
nog pea. M. A. CacoBoil. — 3-e wu3n., mnepepad. — M.: Benrana-I'pap, 2018. —
144 c.

15. Cunrx Caiimon Kuwura mmdpos: TaitHas ucropust mudpoB u ux pacmudposku / CaliMoH
Cunrx; niep. ¢ aura. A. INaneiruna. — M.: ACT: Actpens, 2009 T.

16. Cunnma H. B. Texnonorus. TexHonoruu BeaeHUs 1oMa. S5 Kiacc: YIEOHUK JUIS YHAITUXCS
obmeoOpasosar. opranm3zanuii [Tekcr] / H. B. Cununa, B. JI. CuMoHeHKO. — 4-€ U31., CTEePEOTHII. —
M.: Benrana-I'pad, 2019. — 192 c.

17. Cunuma H. B. Texuonorusi. Texnonoruu BeneHus aqoma. 6 Kiacc: YI€OHHK IS yIaIIHXCS
obmieoOpasosar. opranm3anuii [Tekcr] / H. B. Cununa, B. [[. CumoneHko. — 3-€ U3/1., CTEepeOTHII. —
M.: Benrana-I'pag, 2019. — 192 c.

18. Texnmueckoe TBopuecTBO W au3aiiH / B. M. 3aenunk, B. E. IlImenes, I1. H. Mensenes, A.

H. Ceprees. — Tyna: Tynbckuii TocynapcTBeHHbIH yHUBepcuTeT, 2016. — 346 ¢. — EDN VQRVOZ.
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19. TexHuueckoe TBOPYECTBO yYaIIMXCS: KHUTA )1 OaKaJlaBpOB M yuHTeNeld TexHoyoruu / B.
M. 3aenuuk, B. E. llImenes, II. H. Mensenes [u ap.]; [lox penakuueit A.A. KapaueBa. — PocTos-
Ha-/lony: U3narensctBo @ennke, 2008. — 431 c. — (Beicmee ob6pazoBanue). — ISBN 978-5-222-
13229-6. - EDN QWCXTH.

20. Texnomorus. 5 knacc: yueonuk [Teker] / E. C. I'mozman, O. A. Koxuna, 0. JI. XoTyH1ieB u
ap. — M.: lpoda, 2016. — 335 c.

21. Texunomorusi. 5 kmacc: y4eOHUK nansi oOmieoOpaszosar. opranuzanuii [Tekcr] / B. M.
KazakeBud u np.; mox pen. B. M. Kazakesuua. — M.: IIpocBemenue, 2019. — 176 c.

22. TexHomorusa. 5 Kjacc: y4eOHUK I ydamquxcs oOmieoOpa3oBaTeNbHBIX OpraHU3alui
[Texcr] / U. A. Cacosa, M. b. I1aBnosa, M. U. I'ypeBud u ap.; nox pen. . A. CacoBoit. — 6-¢ u3.,
crepeotnt. — M.: Benrana-I'pad, 2019. — 240 c.

23. Texnomnorus: 5-i knacc: yuebnuk / E. C. ['mozman, O. A. Koxwuna, 0. JI. Xorynues [u mp.].
— 4-¢ u3n., nmepepad. — Mockaa: IIpoceemenue, 2023. — 272 c.: ui.

24. Texuomorus: 6-i kiacc : yaeonuk / E. C. I'mo3man, O. A. Koxwuna, 10. JI. XoryHiues [u
ap.]. — 4-e u3n., nepepad. — Mocksa: [IpocBemenue, 2023. — 272, [1] c.: un.

25.  Texunonorus: 7-i xiacc : yueOnuk / E. C. I'mo3man, O. A. Koxwuna, 1O. JI. XotyHues [u
ap.]. — 4-e u3n., nepepad. — Mocksa: [Ipocsemenue, 2023. — 335, [1] c.: un

26. Texnonorus: 8-9-¢ xnaccel: yueOnuk / E. C. ['mo3man, O. A. Koxwuna, 1O. JI. XoryHiieB
[u np.]. — 4-e u3x., nepepad. — Mocksa: [Ipocsenienune,2023. — 336 c.: .

27. Texuomorus: 5-i kiacc: pabouas Terpanp k yuebHuky E.C. I'mo3man, O.A. Koxunoi, F0.J1.
Xotynuesa, E.H. Kynakosoit u np. /E.C.I'nmo3man, A.E.I'no3man, E.H. Kynakosa, O.A.KoxuHna. —
Mocksa: [Ipocsemenue, 2024. — 127, [1] c. : m.

28. Texnonorus: 6-i kimacc: pabouas Terpanpb k yueOnmky E.C. I'mo3man, O.A. KoxuHoH,
FOJI. XorynueBa, E.H. KynakoBoit u nap. /E.C.I'mo3man, A.E.I'mo3sman, E.H. Kynakosa,
0O.A Koxwuna. — Mocksa: [Ipocsemenue, 2024. — 127, [1] c. : un.

29. Texnomorus. 8-9 kmaccel: yue0. mocobue st o0ieoopazoBar. opranmsanwii [ Texct] / B. M.
KazakeBnu u np.; mox pen. B. M. Kazakesuua. — 2-¢ m3a. — M.: [Ipocemenwue, 2018. — 255 c.

30. Texnomorus. ba3ossrit ypoBens: 10-11 knaccsl: yuebnuk [Tekcr] / B. . Cumonenko, O. I1.
Ouunnun, H. B. Matsm u 1p. — 6-e usa., crepeorun. — M.: Benrtana-I'pad, 2020. — 208 c.

31. Texnomorus. TeXHOJIOTHH BEACHUS JOMa. 7 KJacc: y4eOHUK IS ydauxcst o0eo0pa3oBar.
opranmuzanuii [Tekct]/ U. A. CacoBa, M. b. [laBnoBa, A. 0. [llapyrtuna u ap.; nox pen. U. A.
CacoBoii. — 3-e u3f., nepepad. — M.: Benrana-I'pad, 2018. — 208 c.

32. Texuomorus: 7 kimacc. yuaeb. mocobue ans obmeobpaszoBat. opranm3anmii [Tekcr] / B. M.
KazakeBuu, I'. B. Iluuyruna, I'. FO. CeménoBa u np.; mox pen. B. M. KazakeBuua. — M.:

[Tpoceemenwne, 2017. — 191 c.
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33. Tumenko A. T. Texnomorusi. MHmycTpuadbHBIE TEXHOJOTHH: 5 KJacc: YYEOHHWK st
yuamuxcs odmeo0paszosart. opranuzanuii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 3-e usn.,
crepeotnr. — M.: Benrana-I'pad, 2019. — 192 c.

34. Tumenko A. T. Texuomorus. MHIycTpHalbHBIE TEXHOJIOTHH: 6 Kiacc: y4eOHUK IS
ydamuxcs obmeoodpaszopar. opranuzanuii [Teker] / A. T. Tumenko, B. JI. Cumonenko. — 4-¢ u3.,
crepeotur. — M.: Benrana-I'pad, 2019. — 192 c.

35. Tumenko A. T. Texnomorus. MHIycTpuanbHbE TEXHOJOTHUH: 7 KIACC: YYEOHHK ISt
ydamuxcs obmeodpaszopar. opranusanuii [Tekcr] / A. T. Tumenko, B. JI. CumoneHnko. — 2-¢ u3.,
crepeorurt. — M.: Benrtana-I'pad, 2019. — 176 c.

36. Ypoxku pobotorexuuku. Koncrpykuus. Jpmxenue. Yupasnenue. C.A.Ounmunmos — 2-e U3 1.,
ucnp. u jgon. — M.: Jlaboparopus 3uanwmii, 2018.

37. Xorynues, 0. JI. TBopueckue MPOEKTHl MO TEXHOJOTMM M B HOMUHAIMK «TexHuKa U
TEXHUUYECKOE TBOPUECTBO» Bcepoccuiickoi omMMMIMaAbl MIKOJIHHUKOB M0 TEXHOJOTUHU (TeMaTHKa
TBOPYECKHUX IPOEKTOB, ATAIbl BHITIOJIHEHUS, HAMCAHUE U OPOPMIICHHE MOSICHUTEIBHON 3aIlMCKH,
3alllUTa MPOEKTOB OOydYarOIIMMUCA 00I1e00pa3oBaTeIbHBIX yupexaeHuil): Meroguueckue
pexomennanuu / FO. JI. Xorynues, B. M. 3aenuunk, B. E. llImeneB. — Mocksa: OOrmiecTtBo c
OTpaHWYEHHON OTBeTCTBeHHOCTHI0 "M3martenbctBo Ilpomereii”, 2020. — 46 c¢. — ISBN 978-5-
907166-96-7. — EDN SRCVMR.

38. Xorysues, 0. JI. YueObHOE 1 TBOpUYECKOE MPOCKTHPOBAHUE IO TEXHOJOTHH: TEOPETHUSCKUE
OCHOBBl M TPaKTHUECKHE PEKOMEHJALMU Y4YUTeIsIM U olydaromumcs: MeTtoaudeckue
pexomenaaiuu / FO. JI. Xorynues, B. M. 3aenuuk, B. E. IlImeneB. — Mocksa: OOmiecTBo ¢
OTrpaHUYeHHOW OTBeTcTBeHHOCThIO "M3matenmscTBOo "KHOPyc", 2020. — 138 c. — ISBN 978-5-
907166-97-4. —- EDN GKZDFA.

39. llkomna u mpousBoactso. 2000-2024.

JonojHuTeIbHAS NPO(PUILHAA JTUTEpPATYpa:
1. Anuesa H. 3. 3purenbHble nuio3uu: He Bepb raa3zam ceouM / H. 3. Anuesa. — Pocros H//1;
®enukc, 2007. — 333 c.
2. Topuna I'. C. Mogpenuposanue ¢opmsl oaexast / I'. C. T'opuna. — M.: JI€rkas u nuiieBas
IIPOMBIIIIEHHOCTH, 1978. — 346 c.
3. TOCT P 60.0.0.4-2023. PoGOTBI u pOOOTOTEXHHYECKHUE YCTPOHCTBA. TEpMUHBI H
ompenenenns: https://allgosts.ru/25/040/gost_r_60.0.0.4-2023.

4. lymikun P. Maremaruka u kpunrorpadus. TaiHbl mU(GpPOB U JIOTHYECKOTO MBIIIJICHUS. —
M.: UzparensctBo ACT, 2017 1.
5. Kan /I»Bua Bznommuku kogoB — M.: Llenrpriommrpad, 2000 r.

6. Koctiom. Teopust xynoxecTBeHHOTO npoekTupoBanus [Tekcr]: yaeOHuK / mox oomr. pex. T.
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B. Ko3snoBoit; MockoBckuii TekcTibHbI YH-T uM. A. H. Koceiruna. — M.: MI'TY um. A. H.
Kocrkiruna, 2005. — 382 c.
7. JlaBpentneB A. H. Mcropus nu3aitHa: yued nocodue / A. H. JlaBpentbeB — M.: 'apaapuku.
2007.-303 c.
8. Jlocb A. Bb., Hecrepenko A. 1O., PoxxxkoB M. U. Kpunrorpaduueckne METOABI 3aIIUTHI
UH(OPMALIKH TSl U3YYaIOIUX KOMITBIOTEpHYIO Oe3onacHocTh. — M.: FOpaiit, 2021 r.
9. MakaBeeBa H. C. OCHOBBI XYHIOXECTBEHHOTO TMpoeKTHpoBaHus KocTiomMa |[Tekcr]:
npaktukym / H. C. MakaBeeBa. — M.: Akanemusi, 2008. — 240 c.
10. Mup Bemieit / 1. pen. T. EBceeBa. — M.: CoBpemenHas sHIukioneauss Apanrta+, 2003. —
444 c.
11. MopenupoBaHHe U XyI0KEeCTBEHHOE oopmieHne oxexabl: yueonuk / B. B. Epmunosa, /1.
1O. Epmunosa. — M.: OZON.RU, 2010. —416 c.
12. MMapmon @. M. Pucynox u mopga-rpaduxa [Tekcr]: yueObnuk / ®. M. Ilapmon. —
ExarepunOypr: ['ymanutapusiii yausepcurert, 2004. — 256 c.
13. ITnakcuna 3. b. Ucropus xoctioma. Ctunmm u HanpasiieHus [Tekct]: yued. mocodue / 3. b.
[Tnakcuna, JI. A. Muxaiinosckas, B. I1. ITonos. — 3-e m3x., ctep. — M.: Akagemusi, 2008. — 224 c.
14. Tonsaxos B. A. [Ipaktukym no snextporexHuke [Tekct]: yueb. mocodue misg yuyammxes 1X
u X knmaccoB / mox pen. JI. A. Jlucosa. — 4-e uznanue. — M.: [IpocBemenue, 1973. —256 c.
15. TIpoektmpoBanue koctioma. YueOnwk / JI. A. Cadunua, JI. M. TyxOarymnuna, B. B.
Xammarosa [u. 1p.] — M.: Uuda-M, 2015. — 239 c.
16. Pynre B. ®@. Mcropus nuzaiina, Hayku u TexHuku / Pynre B. @. Yue6. nocobue. B 2 kH.
KHu.1 — M.: Apxurekrypa-c, 2008. — 368 c.
17. CoBpemennas suiukioneauss Asanrat. Moga u crwib / . pea. B. A. Bomoaun. — M.:
AsanTta+, 2002. — 480 c.
18. Copoxun A. B. «3amura UHpOpMaLIUNY, OHJIAaNH-KYpC

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

19. TpyxanoBa A. T. MmumrocTpupoBaHHOE MOCOOHE 1O TEXHOJOTHH JIETKOH ONeXIbl. — M.:
Boicmras mkomna: U3a. nentp «Akanemus», 2000. — 176 c.
20. Ypoxu pobotorexnuku. Koncrpykuus. J[Buxenue. Ynpasnenue / C. A. @ununmnos; cocT.
A. S UlenkyHoBa. — 2-e 3., uctp. u gom. — M.: JlJaGoparopwus 3Hanwmii, 2018. — 190 c.
21. Xorynue FO.JI. UYemoBek, TEXHOJOTHH, OKpYyKamImas cpema: YdeOHoe Mmocodue yis
npenonasareneit u cryaentos / FOJI. Xorynues. — Mocksa : [Ipomereii, 2019. — 354 c.
JIEKTPOHHBIE pecypcehl:
1. ®enepanpublii  1eHTp — WHGOPMAIMOHHO-00pazoBarenbHbIX  pecypcoB  (PIIMOP)

[DnexTponnsiii pecypc] / 2019 Poccuiickoe obpasoBanue // Pexxum mocryma: http://fcior.edu.rul.
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2. ACKOH [Dnextponnsbiii pecypc] / Poccuiickoe mmxeHeproe 1O mns mpoexkTupoBaHus,

npousBozcTBa u 6usneca / ACKOH, 1989 — 2019 // Pexxum noctyma: https://ascon.ru.

3. VT-TECH.EU [Onekrponnsiii pecypc] / VT-TECH.EU // Pexum nocryma: http://vt-
tech.eu/.

4. JlnaMeTpsl CTEpKHEU MOoJT  Hape3aHue  METPUUYECKOM Hapy>)KHOH  pe3bObI
¢ gpomyckamu ['OCT 16093-2004 [Dnextpounsiii pecypc]| / Ilopran TokapHoro pena u
MPOU3BOJICTBA B cdepe MAIIMHOCTPOCHUS, MeTauioo0paboTka Ha METAI000padaThIBAIONINX

CTaHKax JUTS pas3IMYHBIX pabounx IpyIII /! URL: http://www.tokar-

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

5. Uznarenbckuit neHtp «Axanemus» [DnekrponHsiit pecype] / URL: http://www.academia-

Moscow.ru/.

6. Onumnuazpl Ui MIKOJIGHUKOB [DnekTpoHHbli pecype] / © Onumnuana.py, 1996-2019 /

URL: https://olimpiada.ru/.

7. IlonutexHuueckas Ooubmmoreka [D51eKTpOHHBIN pecypc]/URL:

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

8. Texnonoruu Oynyiero [Dnektponnblit pecypce]/URL: http://technologyedu.ru/.

9. ®depepanus nHTEpHET-00pa3oBanus [DnekTponHblid pecypc]/URL: http://www.fio.ru/.

10. YITY Mogenuct. Cranku ¢ UITY mis xo00m u OusHeca [DnekTpoHHBIH pecype] / Pexxum
noctyna: http://cncmodelist.ru/.

11. DJIEKTPOHHAS KHUI'A. becinatHas OubnnoTeka MKOIbHHUKA [ DIEKTPOHHBIN pecypc] /
URL.: https://elkniga.ucoz.ru/.

12. DnexrponHo-oubmmoteunas cucrema ZNANIUM.COM [Dnexrponnsii pecypc] / URL:

http://znanium.com.

13. bror ¢ marepuanamu 3afgaHuil [DnexkTpoHHbIN pecype] / © AkanemMusi HOBBIX TEXHOJIOTHH /
Bcemupubie umxenepubie urpsl - World Engineering Competitions. — Pexum  moctyma:

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

14. 10 momne3HbIX COBETOB IO paboTe Ha Ja3epHOM rpaBépe 1o AepeBy U (anepe. Hactpoiika
na3epHoro rpasépa. [DnexTponHblii pecypc] / 3Dtool 2013-2020 / 3Dtool Kommnekcubie 3D

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

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

15. JlucTaHIIMOHHBIN BHUJICOKYPC «Ypoku POOOTOTEXHHUKI», YPOBEHD I:
https://lektorium.tv/newrobotics-1

16. JlucTaHIMOHHBIHI BHUJIEOKYPC «Ypoxku POOOTOTEXHUKM, YPOBEHD 2:
https://lektorium.tv/newrobotics

17. Cpena MIPOrpPaMMHUPOBAHHUS BUPTYaIbHBIX poOoTOB TRIK Studio:
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http://wec.today/blog.php/
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

18. Cpena MOJIETTUPOBAHUS BUPTYaJIbHBIX ANEKTPUUYECKUX CXEM Tinkercad:
https://tinkercad.com

19. Cpena nporpammupoBanus Arduino IDE: https://www.arduino.cc/en/software

20. TOCT P 60.0.0.4-2023/1CO 8373:2021, nara BBEJICHUA 2023-09-01:
https://docs.cntd.ru/document/1301394978

21. Ypoku ® CIOpaBOYHbIE MAaTepHallbl IO 3JEKTPOTEXHHKE W  MPOrPaMMHUPOBAHUIO

KoHTpoJutepoB: http://wiki.amperka.ru

22. Cpena TestSys juisi opraHu3aniy JUCTAHIIMOHHBIX ATAIllOB OJMMITHALI C aBTOMATHYCCKOM

npoBepkoit nmposepku 3ananuii B TRIK Studio: https://testsys.trikset.com/

Ne
CcrlUika Onucanue Marepuaia
n/n
1 https://resh.edu.ru/subject/lesson/1263 | Camoii ApeBHEH TEXHHKOW pPe3bObI MO JAEPEBY
/ CUMTaeTCs KOHTypHas pe3pba. Ha mgaHHOM

saastuu POII (ypok Ne 6) ecTh BO3MOXKHOCTH
MIO3HAKOMUTBCSI C TEXHUKOW KOHTYPHON Ppe3bObl
no gepeBy. BpiOop mopoabl  JIpeBECUHBI,
HEOOXOUMOT0 HHCTPYMEHTa ©  0€30mMacHOM
paboThI COCTABAT CYTh 3TOTO 3aHATHUS

2 https://www.youtube.com/watch?v=c | JlepeBsiHHOE KpPY)X€BO TOMOBOW pe3bOBI BCeEraa
VVECMIiUVFQ&t=119s OyneT TMNpUTATMBATH CBOMM  OYapOBAHUEM,

3aMBICTIOBATBIM ~ PUCYHKOM, HEOOBIKHOBEHHBIM
TEXHOJOrM4eckuM pemieHueM. Ha macrep-knacce,
nemoHcTpupyeMoM Ha TB-kanane «KynbTypay,
MOXHO  TO3HAKOMHUTBCS C  BO3MOXHOCTSIMHU
W3TOTOBJICHUS (pparMeHTa JOMOBOW pe3bOBI B

JOMAIIHUX YCJIOBUAX

3 https://www.youtube.com/watch?v=rz| | M3roToBjeHne TEXHOJIOTHYECKOTO MPOCKTa — 3TO

ry7Hg2ys HEOThEMJIEMAsl YaCTh BCEPOCCUMCKON OJIMMITUAIBI
IIKOJILHUKOB. HeoOBIKHOBEHHOE pelieHue 1o
H3TOTOBJICHUIO «CKa309HOM» KOPMYIIIKH
MPEIII0KEHO B ITOM BUCOPOITUKE.
TexHOMOTUYECKUI TPOEKT OBLT TPEICTABIICH Ha
3akimounTeabHoM dTane BcOIIl mo TexHomornm B
2015 r. (Cankr-IlerepOypr)

4 https://www.youtube.com/watch?v=ug | DToT BHICOPOIUK IEMOHCTPUPYET BO3MOMKHOCTU

1h4xSgXEc&t=113s y4eOHOM MacTepCKOW IIKOJBI, TJI€ MOXKHO
OCYIIECTBUTH MPaKTUYECKH 000
TEXHOJIOTMYECKUH  TIPOEKT. Ha  npumepe
«AKTHBHOU BUTPHUHBIY, KOTopas crana

¢unanucrom Bcepoccuiickoro konkypca HTTM B
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2016 r., JAEMOHCTPUPYIOTCS  BO3MOKHOCTH
COBMEILIEHUSI CTOJISIPHBIX PadoOT, JAEKOPATHUBHBIX
00pa30B, 3JEKTPOTEXHUYECKUX padboT

bubmunorexa MO (ID:144228)

VYBenuueHue — MOTPEOJICHHS  DJIEKTPOIHEPTUHU
TpeOyeT pa3BUBaTh BCE OTpPacid U pemaTh
BOITPOCHI TPEOOPa30BaHUs PA3HBIX BUIOB dYHEPTUU
B OJJIEKTPUYECKYIO, aKKYMYJIHPOBAaHUS  ITOH
ANIEKTPOSHEPTUM M Tepefaud Ha  OoJbIue
pacCTOSHUSA. HNanueii  Tect  bubmuorexu
MOCKOBCKOM 3JIGKTPOHHOM IIKOJIBI TO3BOJISET
MIPOBEPHUTH 0Aa30BbIC 3HAHUS B ’TOM HAIPABICHUH

bu6mmorexa MOII (ID:135794)

ITonumanue CYIIHOCTU HOBBIX TEXHOJIOTHH — 3TO
HCO6XOI[I/IMOCTL HaCToAICro BpPCMCHU.
TexHomoruueckoe JINACPCTBO B CO31aHNN
IIPOPBIBHBIX IIpOAYKTOB SABJIICTCA BaXHbBIM
HaIllpaBJICHUCM PA3BHUTHUA CTPAHBI. Ha Heckonbkux
npuMEpax HOBBIX TEXHOJIOTHI npeajiaracTcs
IIPpOBECPUTL CBOM IIO3HAHHA H Y6GZ[I/ITI>C$I B HX
MMPOYHOM YCBOCHHUHU

bu6mmorexa MOII (ID:136890)

VYyamumcs npeanaracTcs IpoBEpUTh CBOU 3HAHUSA
0 pPY4YHOH MeTaimooOpaboTKe MOCPEICTBOM
tecta bubmmoreku MOCKOBCKOW 3JIE€KTPOHHON
LIKOJIBI

bu6mmorexa MOIII (ID:136889)

Yyamumces IIPEJICTaBIISETCS BO3MO>KHOCTb
IIPOBEPUTH CBOM IPENCTABICHUS O JPEBECHHE, €€
CBOMCTBaX M cmocobax oOpabOTKH MOCPEICTBOM
tecta bubmmoreku MOCKOBCKOW 3IE€KTPOHHON
IIKOJIBI

bubmmorexa MOIII (ID:142375)

JluHaMuka nmpeoOpa3oBaHUi OKpYXKaroIero Mupa
TAaKOBa, 4TO YEJIOBEK BCE dYalle OKa3bIBAcTCsS B
HOBBIX JJIi ce0si CUTyalusix, TIJe TOTOBBIE
peLenTsl HE paboTaror. Hagpiku
UCCIIE/IOBATEIbCKOW M MPOEKTHOM  paboTHl,
npuoOpeTéHHbIE B ILIKOJE, TMOMOTYT Yy4alluMCs
OBITh YCIICIIHBIMU B JIIOOBIX CUTYaIUSAX

10

bubmorexa MBI (ID:136910)

VYyammmMes npejuiaraercsi Ha 0a30BOM ypOBHE
IIPOBEPUTh ~ CBOM  3HAHHUA 1O  PYYHOH
MeTau1000paboTKe MOCPEJICTBOM TecTa
bubnmorekn MOCKOBCKOW 3JIEKTPOHHOM IIKOJIBI

11

bubnuorexa MO (ID:136888)

VYyammmMcest mpeyiaraeTcs MpOBEPUTH CBOM O0IIIHe
MIPEJICTaBJICHUS O JIPEeBECHHE U JepeBOOOPadOTKE
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mocpenctBoM Ttecrta buOmmorekn MoCKOBCKOH
AIIEKTPOHHOM IITKOJIBI

12

bubmuorexa MOII (ID:137201)

HccnenoBaTenbckuit MPOCKT SIBIISICTCS
HEOOXOIMMBIM crocobom COBPEMEHHOTO
o0Opa3oBaHus IIKOJIbHUKOB. Ydarmmmcst
NPEJOCTABIISCTCS BO3MOXKHOCTB Pa300paThCs B
crioco0ax dbopMHUpOBaHUS COOCTBEHHOTO
UCCIIEIOBATEIILCKOTO MTPOSKTA

13

bubmuorexa MO (ID:107855)

YdammMmces ipesiaraeTcsi IpoBEPUTh CBOM 3HAHUS
B 001acT TOKapHOW o0O0pabOTKH JpPEBECHHBI
MOCPEIICTBOM TecTa bubaroreku MOCKOBCKOM
AJIEKTPOHHOM IIIKOJIBI

14

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

B  nonynspHoit  ¢dopme Ha  mnatdopme
Poccuiickoii anektponHoi mkonbl (ypok Ne 3)
MPEJICTaBIIsIeTCS MaTeprall O MeTaJIax U CIUIaBax,
UX TPUMEHEHUHU, MapKHUpPOBKE cTajel, crmocobax
00paboTKH U Jp.

15

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

B  nonynspHoii  ¢gopme Ha  miatdopme
Poccuiickoii anekTpoHHON mKodbl (ypok No 2)
MPEJICTaBIsIeTC MaTepual O TEXHOJIOTHMYECKUX
MaIIlHAX, MeXaHU3MaX, MEXaHUYECKUX
nepegavyax, KHNHEMaTHYeCKUX CXeMaxX U YCIOBHBIX
0003HauEHUX

16

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

/

B  nomynspuoit  ¢dopme Ha  miardopme
Poccuiickoii »nexTpoHHOM miKoabl (Ypok Ne 1)
NpEeJCTaBIsieTCs MaTepual O  COBPEMEHHOM
NPOU3BOJICTBE, AaKTYaJIbHBIX M IEPCIEKTUBHBIX
TEXHOJIOTUSX (IMTHE, IITAMIIOBKA, MOPOIIKOBas
METaJUTypIusl, Ja3epHble TEXHOJIOTUHU U T.].)

17

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

/

B  nomynspuoit  ¢dopme Ha  1iardopme
Poccuiickoil »nekTpoHHOM miKodBI (Ypok Ne 9)
OpeiCTaBIsieTcss  MaTepual O  KBAapTUPHOH
DIIEKTPOIPOBOJIKE, M0CJIEeI0BATEILHOM u
napajjieIb-HOM ~ COEMHEHHHM  TPOBOJHUKOB,
YCIIOBHBIX 0003HAUYEHUSX, OCBELICHUH, KOPOTKOM
3aMBIKAHWM, MPUHLUUIHAIBHBIX M MOHTaKHBIX
AIIEKTPUUYECKUX ETsIX, MHOTOTapU(HBIX
CUETUMKAX DIIEKTPOIHEPTHH

18

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

/

B  nonynspHoit  ¢opme Ha  mimatdopme
Poccuiickoii anexktpoHHo#l mikonbsl (ypok Ne 10)
NPEJCTaBIsIeTCsT MaTepuan o (YHKINOHATHHOM
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i Ccbuika Onucanue marepuana
pazHO0Opa3zuu poboToB (TIpOMBIIIIJICHHEIE,
OBITOBBIC, HCIIOJIB3YIOLIMECS B Hayke H Jp.).
Henaercs ynomuHanue o 3D-poTOTUITMPOBAHUH
19 | https://resh.edu.ru/subject/lesson/1131 | B momynspHoii  ¢gopme  Ha  miatdopme
/ Poccutickoii anekTpoHHON miKosbl (ypok Ne 11)
IpeJCcTaBIsieTcs MaTepual o pa3paboTke U
BBIMIOJTHEHUH HIKOJIbHBIX YYEOHBIX U TBOPUYECKHX
MPOEKTOB. AJNTOpUTM PabOTHI HaJ COOCTBEHHBIM
MIPOEKTOM. Kputepun TEXHOJIOTHYECKOTO
MIPOEKTA. Paccmotpenst IpUMEpBI
TEXHOJIOTUYECKUX MPOEKTOB «YMHBII  J1IOMY»,
«AKTUBHAsi BUTPUHA»
CcblIKHM Ha POrpaMMHOe o0ecreyeHue /1Jisl MPAKTUYeCKUX padoT o pod0TOTeXHHKE
No | HammenoBaHu
i . IIpumeuanue HNuTepHeT-ceblnka
1 Becrnarnast KpoccruiaTpopMeHHas
cpena  mporpammupoBanusi  [TRIK
Studio  mommepKMBaeT  ClieAYHOIIUC
: worrmpomnepsi: - NXT, - EV3,— TRIK, https://trikset.com/downloads#tri
TRIK Studio I'eockan [Tuownep. .
B03MOXHO BBITIOTHEHUE TPOTPaMM B Kstuelio
2D-pexnmMe Ha BUPTYaJTbHOM POOOTE C
OTCIIC)KUBAHUEM pe3ynbTara
BBITIOJTHEHUS 3aJaHMSI.
2 Web-unrepdeiic  ans  opranuzanuu
MPAKTUYECKOTO Typa OJMMITHAIBI B
nuctaniimoHHoi gopme B cpene TRIK
TestSys Studio ¢ asTomaTHYeCKOl MPOBCPKOi. https://testsys.trikset.com
Bxurouaer ponu «pa3paboTUnK
3aJJaHU», «OPraHU3aTOP OJMMITHAIBDY,
«pAalOHHBI METOIUCT», «IIKOJIbHBII
OpPraHHU3aTOP», KYUYaCTHUK.
3 CumynsTop  BKJIIOYaeT B ce0s
BO3MOKHOCTh MIPOrPaMMHUPOBAHHUS
KoHTpoyiepa  Arduino, a  Takke
Tinkercad MOCTPOCHIA  SMEKTPHHECKAX  LeMCi. https://tinkercad.com
[lo3BonsieT MOCTPOUTH  «KJIacc» €
BbIJaYeld 3aJaHUil W TMOCIEAYIOIIEH
MpoBepKoi BpyuHylo. Paboraer uepes
Web-unrepdeiic.
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CchlIKH Ha MPOrpaMMHoOe oOecrneyeHue 1JIsl NPaAKTHYeCKUX padoT mo 3D-Moae IMpoOBaHUIO

:/f;: Haumenosanue Ipumeuanue Hnmepnem-ccolika
1 Kommac becrutatHast, HO He paboTaer ¢ https://kompas.ru/kompas-3d-It/about/
3DLTv.12 ¢dopmaramu STL, OBJ, STEP, KoMmiuiexThr:
mo3ToMy pekomenayercs 6osee | https://edu.ascon.ru/main/download/fre
MpOJABUHYTas Bepcus — 16 u eware/
BBIIIIE
2 Kommac [Tnarnas, goctymnHa https://edu.ascon.ru/main/download/kit/
3Dv.19 oOpa3oBaTenbHas JIUIICH3MSI TN
TpHa
3 Polygon 2 becrutatHast, paboraet https://picaso-
¢ 3D-npunrepamu Picaso 3d.com/ru/products/soft/polygon-2-0/
4 Polygon X BecrnatHas, padoTaer https://picaso-
¢ 3D-npunTepamu Picaso, 3d.com/ru/techsupport/soft/designer-x/
HY)KHa pEerucTparus
5 Slic3r becrutatHas https://slic3r.org/download/
6 Cpencrsa Becnnaruslie https://ru.pdf24.org/
IpocMoTpa https://get.adobe.com/ru/reader/otherve
PDF rsions/
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[Tpunoxenue 1
Ilepeyennb Tem AJis1 pa3padoTKH 3aJaHNH TEOPETHUYECKOT0 TyPa MIKOJIbHOIO0 U
MYHHUI[MNIAJBHOI0 3TANOB OJTUMITUAAbI 10 TEXHOJIOTUH

TeopeTI/I‘leCKI/Ie 3aaaHus OOJIKHBI OTpaaTbhb CICAYIOINHUEC pa3aciibl IIKOJIbHOM IMporpaMmbl

npeameTa «TexHomOTHSI» AJid BCEX YYAaCTHUKOB OJIMMITIMA/bI.

7.

© a0k~ 0w N e

OO0uue pasaennl
Ju3aiiH.
Jlazepuble TexHomoruu. Hanorexnonoruu (IpUHLHKIIBI peain3anuu, 00JacTi MPUMEHEHHUS).
OcCHOBBI IPEeATPUHUMATEIHCTBA.
[Tpon3BOACTBO M OKpYXKaroIas cpeaa.
[Tpodopuenraius u camoonpeieieHue.
CornuanbHble TEXHOJIOTUH.

CprKTypa IMIPpOU3BOJCTBA: HOTpC6HOCTI/I, PECYPChI, TEXHOJOTUYCCKUC CUCTEMBI, ITPOLICCCHI,

KOHTPOJIb, COBIT.

8.
9.
10.
11.

TexXHUKU U TEXHOJOTUU B PA3BUTHU 001IeCTBa. MICTOpUS TEXHUKH U TEXHOJIOTHIA.
Yepuenue.
KommerotrepHas rpaduka.

DOneKTpoTeXHUKa M 3EeKTpoHHKa. CrocoObl MNOJIYy4YEHMs, Iepeladyd M HCIOJIb30BaHUs

AJIEKTPOIHEPIUH. AJIbTEPHATUBHAS SJHEPIeTUKA.

10.

1.
2.
3.
4.

© © N o g R~ 0w DN PE

Pazgennl no npoguiaio «TexHuka, TEXHOJIOIMH M TEXHHYECKOE TBOPYECTBO»

ABTOMAaTHKa U aBTOMAaTU3aLIMsI IPOMBIIIJIEHHOTO TPOU3BOCTBA.

NnxenepHas u TexHudeckas rpaduka.

MarepuanoBeieHr€ IPEeBECHHBI, METAJIJIOB, TJIACTMACC.

MamuHOBEICHHE.

PeMoHTHO-CTpoUTENbHBIE PAOOTHI (TEXHOIOTHUS BEACHUS IOMA).

PoGotorexnuka.

TexHnyeckoe TBOPUECTBO.

Texnocdepa.

TexHoMOTMM TPOU3BOJCTBA U 0OPAOOTKH MaTepHaoB (KOHCTPYKIIMOHHBIX U JIp.).
XynoxecTBeHHas 00paboTka MatepuanoB. Hapoausie mpomeicisl Poccun.

Paszneant no npoduio «KyabTypa noma, 1u3aiiH 1 TEXHOJIOTHH»

JlexopaTUBHO-IIPUKIIATHOE TBOPUYECTBO.

HNutepsep.

Hcropus kocTroma.

KoHcTpynpoBanue u MOAEnpoOBaHNUE IBEUHBIX U3EIIHI.
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5.
6.
7.

MarepuanoBeieHue TEKCTUIBHBIX MAaTEPHAJIOB.
MarmnHoBeieHUE.

TexHon0rMK MPOU3BOACTBA U OOPAOOTKH MaTepHATIOB (MHUIIEBBIX MPOIYKTOB, TEKCTHIBHBIX

MaTepHayioB U Ip.).

8.

XynokecTBeHHass 00paboTka MaTepUasoB.

Pa3nesnl no npopuiro «Podororexnuka»

1. ABToMaTtu3anus U poOOTU3AIMS, TPUHITUIIEI PaOOTHI POOOTA.

2.
3.
4.

CocraBnenne AJITOPUTMOB M IIPpOTrpaMM I10 YIIPaBJICHUIO pO6OTI/ISI/Ip0BaHHBIMI/I CHUCTCMaMU.
OcCHOBHEBIE IIPUHIUIIEI TCOPHUH aBTOMATHYCCKOI'O YIIPABJIICHUA U PETYJIUPOBAHUSA.

MobOwibHas poOOTOTEXHUKA, MPHHLUUIBI MPOTrPAaMMHPOBAHUS MOOWMJIBHBIX POOOTOB,

OpraHu3anys nepeMeieHus poooToB U poOOTOTEXHUUECKHUX YCTPOUCTB.

5.

becnunotHbie JICTATCIIbHBIC, IMOABOJIHBIC WM HAABOJAHBLIC allllapaTbl: OCHOBHBIC ITPHWHIIUIIBI

yrpaBJICHUA U HaBUT'allUH, pacqéT ICPEMCIICHUA.

6.
7.

10.
11.
12.
13.

DOneMeHTHas 0a3a aBTOMAaTU3UPOBAHHBIX CUCTEM.

KoHTposuiepsl, ceHCOPBI, UCTIOTHUTEIH.

. DIEeKTPOTEXHUYECKUE CXEMBI U UX 0003HaueHus B pobororexuuke, 'OCTrL.

. YCTpOMCTBO KOHTPOJIJIEPA, €r0 Ha3HAUYCHUE U (PYHKIIHH.

[IporpamMmmupoBaHue KOHTPOJLIEPA.

VcnonHuTENbHBIE YCTPOHCTBA pOOOTA, MEXaHUYECKHUE TIePEIauH.

[TpomblIIEHHBIE U CEpBUCHBIE pOOOTHI, MX Kiaccu(UKalus, Ha3HAYEHUE, UCII0JIb30BaHHE.
IIpoToKOJIBI CBA3M.

Pa3nennt no npodpuia «Uupopmannonnasi 6€30MacHOCTb)»

. Texnonoruu nonmyuyeHusi, 00pabOTKHU U UCIIOJIB30BaHUS HHPOPMAIUH.

. KonupoBanue unpopmanuu.

BzaunMmopnusHue YPOBHA Pa3BUTHUA HAYKH, TECXHHUKU W TCEXHOJIOTHU U PbBIHKAa TOBApPOB U

. CoBpeMeHHbIE TEXHOJIOTUHU OTpaciieil IPOMBIIIIEHHOCTH.

. 3HadeHUE WHHOBAITUOHHOM JI€ATEIbHOCTH npeaAnpusATUs B YCJIIOBUAX KOHKYPCHIIUU.

Mertoap! cOopa u cucremaruzanuu HHGpopmanuu. Criocodb! XpaHeHUs! UH()OPMAIIHH.
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[Tpunoxenue 2
IMpumepsl 3a1aHNii KOJIBHOTO 1 MYHUIIMIIAJILHOTO 3TATIOB
BCEPOCCHICKON 0JIMMITMA/IBI IIKOJbHHKOB 10 TEXHOJIOTHH
Obwasn uacmo
1. VKaXWTe TUI OCBETUTEIBHBIX DJIEKTPOJIAMII, KOTOPBIN JIACT YKCTO OCIIBIHA IIBET C XOJIOIHBIM
roJy00BaThIM OTTCHKOM HJIH C TEIUIBIM PO30BBIM OTTECHKOM.
1) cBeroanoHAas JiamIa
2) JamIa HaKaJHBaHHsI
3) rajoreHHas Jjamra
4) JIIOMHMHECILIEHTHAS JIaMITa
2. Ha3zoBuTe TEXHOJOTHH, IPU KOTOPBIX JJIS IPOU3BOACTBA 00BEKTAa MAaTEPHAN YAAISCTCS.
1) ¢dopmaruBHBIE
2) aJJuTHBHBIC
3) cyOTpaKkTUBHBIC
4) HUHAYCTPUAIIBHBIC
3. Kak Ha3bpIBaeTcs KOHEUHBIH pe3ybTaT Mpoliecca KOHCTPYHUPOBAHUs?
1) cos3manue paboueit TOKyMEHTAIUN
2) cosznanue paboder MojeH
3) co3manue pabovero NpOTOTHIIA
4) co3maHue MOJIENH MPOTOTHIIA
Cneyuanvnas uacmo
Ipoghunv « Kynemypa doma, ousaiin u mexHoiocuuy»

1. JlomoyiHWUTE MPEJIOKEHUS, BCTABIISAS HYKHBIE CIIOBA!

BelmuBKka KpecToM — BHJI pyKOAETHs. DTO CIIOCOO BBIIIMBAHUS PUCYHKA 110 1
C NOMOIIBIO UIJIBl M LBETHBIX HUTEH 2 WM JPYTUX HUTEH JUIsl BBIIIMBAHUSA, B TOM
YHCIIe MEePCTSHBIX, UCTIONIb3YeTCs TEXHUKA B TIOJHBIA KpecT Wi 3

[IpocToil KpecT HayMHAIOT BbIIIMBATH 4  CBepXy IO JUAroHaJIM _ S  BHU3, a
3aKaHYMBAIOT 4  CHHU3Y 10 TMAroHajJu _ 5  BBEpX.

2. Hayka o usere, BKJItOYaromas IOMUMO TPaJUIIMOHHOTO IIBETOBEACHUS ((PU3HKa [[BETa, IBETOBOW
KPYT, [IBETOBbIC KOHTPACTHI) pa3/ieil 3HAHUI O I[BETOBOM KYJIbTYpE, IIBETOBOI rApMOHHH,
[[BETOBBIX MPEAMOYTECHHSIX, [[BETOBOM SI3bIKE Ha3bIBACTCS

1) xonopucTHka
2) IBETOJOTHS
3) komopumeTpus

4) userodu3nKa
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5) uBeTOMETpHS
6) uBeroTepamnus

3. Bepnsl u criepyromume yTBepKACHUSA?

Ne VY1Bepxkenue

1 | MakcumanbHas Harpy3Kka Ipy pacTsSHDKEHUU B [TOIIEPEYHOM HalpaBiICHUH 111BA 3aBUCUT OT
BHJIa HUTOK, KOJIMYECTBA CTPOYEK B LIBE, YACTOTHI CTPOYKH, BUIA CTEIKKOB, INIOTHOCTH U
TOJIIIMHBI MATEPUAJIOB.

2 | [lorepst MPOYHOCTH HUTKHU B MPOIIECCE MINThSI HA MAIIMHAX YSTHOYHOTO CTEKKA COCTABIISIET
10-15 %, nenHoro — B 2 pa3a OoubIie.

3 HpI/I PacCTsKCHUU IBa B IPOJO0JIbHOM HAITPABJIICHHUU COIIPOTUBJIICHHUEC PACTAKCHHUIO
OKa3bIBaAlOT HUTKHW U MaTCPpHUaAJl. YacTo cHauama Ppa3pbeIBAOTCA HUTKH, a 3aTEM — MaTCpHrall.

[Tpumep TBOpUeckoro 3ananus. Keiic- 3adaua.

Br1 paboraete B [lome Monbl n1u3aiiHepoM onexabl. Ha ckiane B TeueHUe rojga CKOMIINCH
HEepeaIn30BaHHBIC TEKCTHUIIbHBIE MaTepHalibl. Bam mpennoxumu pa3paboraTh COOCTBEHHBIN OpeH[
OJIeX/Ibl, CO3/JaB 3CKU3bl JIMHEUKH MOJIOAEKHOW KOJUIEKIMHU M3 JIaHHBIX MaTe€pHalIOB C Y4YETOM
MeTona TpanchopMmaiuu. OypHUTYypa MOXKET ObITh MCIIONIb30BaHA Ha Barie ycmorpenue. 3agaHue
BBITIOJHSETCS B 4 JTara.

MononéxHas TMHeNHKa 0/1eXIbl IPEIoaraeT HAIMYUE B HEM KaK MYXKCKHUX, TaK U KEHCKUX
MoJieJIe¥ KOMITJIEKTAlUu: 2 MY>KCKUX U OJ{HA )KEHCKasl UJIH JIBE KEHCKUX U OJTHA MYXKCKasl.

Anzopumm oelicmeuil

* H3yuure nmpeacTaBieHHbIE MaTEPHUAIBI U 3aMIOJIHUTE TAOIUILy UX CBOWCTB.

» Paspaboraiite 3 3ckHM3a MONOAEKHON OJEXK]IBI U3 MPEACTABICHHBIX MAaTepHajoB ¢ y4ETOM
MOIHBIX TeHaeHIwmi 2024 rona 1 naiiTe Ha3BaHUE JIMHEUKH OJIEXKIbI.

* BepinonHute onucanue mojenei (B TaOiauuHOM (opme). YKaxuTe 3J€MEHThl HOBU3HBI U
OPUTMHAJILHOCTH.

* IIpennoxwure norotun Bamiero 6penaa 1 0603HaYbTe MECTO €TO PACIOIOKEHUS Ha ICKU3aX
OJIeXKIbI.

IIpogpune «Texnuxa, mexnono2uu u mexHuyeckoe meop4ecmeo

1. Kakue tursl po60TOB MOTyYHsId HanboJbllee pacnpocTpanenue B 60-e rogasl XX Beka.
a) MenuuuHckue
0) IlepconanpHbIC
B) [IpombinuieHHbIE
r) Boennsie
1) CepBHCHBIE

e) Kocmuueckue
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2. JIng co3ganus Kakoro JoOKyMeHTa ucnoiib3dyercs «/lerans» B Kommnace 3D?

a) TpexmepHOro 00BEKTA;

6) Cnenuduxanuu;

B) COopKu;

r) ®parmenTa.
3. Huxe npuBeieHbl TEXHOJOTUUECKHE ONEepalliy MPU POCIIMCH MO JIepeBy Ha mpumepe MeseHckoin
pocnucu, ApxaHrensckas 00i. B 3Toll pocniucu ucnonb3yercs JBa [BeTa oxXpa (KpacHbIH LBET) U
4yEpHBII (paHee UCIOJIb30BAIACh CaXka). YKaKUTE 2 TEXHOJOTHUYECKHE ONepallii, He UCII0JIb3yeMble
B Ha3BaHHOM POCITUCHU:

a) Hanecenue pucyHka kapaHjaiiom;

0) Pocriuch 0Xpoii ¢ MOMOMIBIO «TUCKWY (TTAJIOUKH);

B) UépHas 00BoJIKa, C TOMOIIIBIO TIEpa;

r) 3apyoka

n) Hanecenue y3opa ¢ TOMOIIBIO KUCTOYKH;

e) [lekopaTuBHas OT/i€Ka MEIKUMH CTaMECKaMu

) BroicymmBanue nocsue okpaluBaHus;

3) Otaenka onudoii.
[Ipumep TBOpUECKOro 3aAaHusl — Kelic-3aaya:
Bam HeoOxonuMo pa3paboTaTh TEXHOJIOTHMYECKYIO JOKYMEHTAluto usnenus «Ozpanuuumens 07
KHU2y, cocTosIee u3 Tpéx aetaneil (OAHON OMopbl, OJHONW OTBETHOW AETaau U OJHOW CpeIUHHOM
netanu). Pa3paGoTaHHas cpeAWHHAs [eTanb M3AENUs JODKHA OTJIMYAThCS OT IMpeajaraeMbIxX

BapHaHTOB o0pa3la

3ananue

e PazpaboraiiTe uepTex CpeAUHHOW JeTaad M3AeNus C BHYTPEHHHUM KOHTYPOM
«Oepanuuumens 01 KHue» C YyKa3aHMEM TabapUTHBIX pa3MepoB (pa3MeCTUTE UYEpTEX Ha
JIOTIOJTHUTEILHOM JIUCTE C M300paKEHUEM PaMKH 1 OCHOBHOW HaJITUCH)

e N3o0Opa3ute 5CKU3 CPEAMHHON JIeTaau ¢ MPOPAOOTAHHBIMU DJIEMEHTAMHU XYI0KECTBEHHOTO
U JIA3aHEPCKOTO PEUICHU W3JeNus, NPU 3TOM KPHBOJMHEWHBIA KOHTYP IOCTPOMTE C MOMOUIBIO

OUPKYIIA (30KH3 pPa3MECTUTC Ha JOTIOJIHUTCIIbHOM Pa3JIMHOBAHHOM J'II/ICTC).
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e VKaxuTe MHCTPYMEHT, MPHUCIOCOOIEHUS, 000py/lIOBaHUE W HA3BAHUE TEXHOJIOTHYECKUX
ONEpALM 111 U3TOTOBJIEHUSI BHYTPEHHETO0 KOHTYpa CPEAMHHOMN JETalIN:

e VYKaXuTe Ha3BaHUE BHUJA JEKOPATHUBHON 00pabOTKH BCETO U3/

Ilpoghune «Pobomomexnura»

5-6 Kiace

Ha poGore-gocraBmiuke e1pl YCTAHOBJEH JaTYUK OTPAXKEHHOTO CBETA, KOTOPBIH
HarpaBjieH BHU3. Takoi JaTYMK MOMOTAET JIYYIle MOHATH [0 KaKOW MOBEPXHOCTU CIEAYET pOOOT.
Hampumep, mopoxHasi pa3meTka, otindaercss ot achanbra MuHuMyM Ha 200 emuuui. Bo Bpems
nepees3ia nepexoAa cucreMa 3aduKcuUpoBaia CcleAyrollue MokazaHus naTdvka (cM. Tabmwuiry).
CKOJIbKO O€MBIX TMOJIOCOK OBUIO Ha IMEMIEXOJHOM Tepexojie, KOTOPHIN mepeexan poOoT, eciau OH

cTapToBai ¢ acanbra.

cek [ 1|2 |34 5|67 (8]9]10]11|12|13(14|15]16|17|18(19|20]21 2223242526

ceHe [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 xacc

Ha poOote-mocraBmmke e€Ibl  YCTAHOBICHO MHOXECTBO JIATYMKOB  PACCTOSHUS,
HAIPaBIEHHBIX B pa3HbIe CTOPOHBI. Takol JaTUMK HEOOXOIUM JUIS ONpeAeTIeHHs MpensTcTBuii. Bo
BpeMs IBUKEHHS BIIOJIb YJIHIIBI C OTPAKIAIONIMMH CTOJIOMKaMH 3a0opa cucrteMa 3aduKcupoBala
CIeNYIONIMEe TIOKA3aHMs JaT4YMKa, YCTAaHOBJICHHOTO COOKY poOoTa u cMmotpsmiero Ha 90 rpaaycos
OTHOCUTENbHO JBMXEeHHS (cM. Tabmuiry). CKOJIBKO CTOJIOMKOB OBUIO HAa YIJIHIE, MO KOTOPOM
JIBUTancs poboT, eciu mupuHa Tpotyapa 1,2 M, mmpuHa podota 40 cM U OH JBUTAETCS MPUMEPHO

10 LIEHTPY.

CCK

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

9 xiacc

IOHBIE POOOTOTEXHUKM PEIIUIN TOMEHSATH KOHTPOJUIEP B CBOEM MOOMIBHOM pPOOOTE,
e3MAIIeM II0 JIMHUHM, Ha 0o0Jiee MPOM3BOAUTENBHBIN. Cpeny Mpodero y HOBOTO KOHTpPOJUIEpa
O6ompmast  paspsaHoctb ALl AHanmoroBblii JaT4MK OCBELIEHHOCTH, NOJKIIOYEHHBIH, K
koHTpoJutepy Arduino UNO, Ha Genoif mOBepXHOCTH BO3Bpallai 3HaueHue 245, a Ha yepHoil 867.

Kaxkue 3Hauenus Oyaet Bo3Bpamiarh 1aT4uk, eciau y HoBoro kKontposepa AL 14 pa3psaabiii?
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10 kmace

Wnbst Kynuin HOBBIH JipaiiBep MOTOPOB AJIst CBOETO poOoTa. V3 MHCTPYKIMU OH y3HAJ, 4TO
JpaiiBep yIpaBisieTcsl JBYMS CHUTHajlaMM, KOTOpbIE 3aJal0T HaIlpaBJI€HUE U CKOPOCTb.
Hamnpasnenue mudposbim curaanom 1 uium 0, a ckopocts curHaiom PWM. Unbs coOpan npumep u3
UHCTpYKUMU mnoj ympasieHueM ArduinoUno u 3amycTuil TECTOBBIM Ipumep mnporpammbl. Bbi
BUANTE PPArMEHT 3TOU MPOTPaAMMBI.

Onummre, Kak BeJeT ce0s MOTOP, TTOAKIIIOUEHHBIN K IpaiiBepy.

CKOJIBKO pas3 3a 10 CCKYH/I BBIIIOJHCHUS ITPOrpaMMbl MOTOP IIOJIHOCTBIO OCTaHOBUTCHA?

dir = dir + 1;
digitalWrite(pinDIRECTION, dir % 2);
for (int 1 = 0; 1 < 256; i++) {
analogWrite(pinPWM, 1);
delay (5);

}

for (int 1 = 255; 1 >=0; i--) {
analogWrite(pinPWM, 1);
delay (5);

}

11 kmacc

JlJis TOYHOTO MO3UIIMOHUPOBAHUS MOTOpPAa KOMaHJa pOOOTOTEXHUKOB HCIOIB3YET MOTOP-
penykTop ¢ sHKo1epoM. Takoit MOTOp COCTOUT U3 3 YacTel: SNEKTPUUECKUM IETOYHBIN IBUTATEIb,
PEAYKTOp ¥ MAarHUTHBIN SHKOJEP, IPUKPEIJICHHBIN K Baly ABUTaTeNsl. DHKOJEP UMEET TOUHOCTh 12
CUTHAJIOB Ha OJWH 000poT. M3BECTHO, YTO B PEAYKTOpPE HCHOIb3YIOTCSA ILIECTEPEHKH TOJIBKO
pa3mepa 8 u 12 3yOneB.

OTBeThTE HA CIEAYIONINE BOMPOCHI:

1) Kakoe MHHUMaIbHOE MEPENATOYHOE OTHOIICHHE PEIYKTOpa MOXKET OBITh, YTOOBI
MIOJIyYUTh TOYHOCTh U3MEPEHMSI BpaLlleHHsI BBIXOJHOTO Bajla HE MeHee | rpagyca

2) Ecnu npu TakoMm penykrope SHKojaep 3a 15 cexkyHn BepHy:n 124 curHana ¢ Kakoi

4acTOTOM BpalllaeTcsi BBIXOAHOM Bajl MOTOpa?

BobixoaHoi Ban

Ouxkopep

Ipoghunv « Unghopmayuonnas 6ezonacnocmo »
[Tpumep 1. OneHka CrpaBeUTMBOCTH MPUBEIEHHBIX BHICKA3bIBAHHIMA

OrneHuTe BEPHO JIU YTBEPKICHUE:
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«Kpaotca nuunocmu — 00uH u3 U008 COYUANTLHOU UHHCEHEPUUY
ITpumep 2. OnieHka crupaBeyIMBOCTU IPUBEIEHHBIX BbICKa3bIBaHUM
OrnieHHTE BEPHO JIM YTBEPIKICHHE:
«Xaxepul — 1100uU, nomozaroujue noIbL308AMENAM Pediu308ams ceds 8 KUOEpnpoCmpancmeey
[Tpumep 3. 3agaHus ¢ OAMHOYHBIM BEIOOPOM (parMeHTa MPOCTOTO YTBEPKICHUS
Hcnonb30Banue J10KHON MH(POPMAITUH B LENAX ITOJIyUYEHUS TOBEPHS KEPTBBI HA3bIBACTCS
1. DDOS-arakoii
2. Cnydunrom
3. KubepBoiinoit
4. CouuanbHOI UHXKEHEpUEn
[Tpumep 4. 3aganus ¢ BBIOOPOM OJHOIO BapHAHTA U3 HECKOJIBKUX MPEII0KEHHBIX
Nudopmanmonnbie KnbepaTaku
1. cBs3aHbI ¢ npeaBapUTEIbLHBIM COOPOM MH(GOPMALIUU IJI OCYIIECTBICHUS aTaKu
2. OCHOBaHBI Ha UCTIOJH30BaHUH JIOKHON MH(DOPMAITIH
3. HampaBJICHBI HA YHUYTOKEHUE WM MOXUIEHHE HH(POpMAIUN
4. peanu3yroTcs Ha UHOOPMALIMOHHOM YPOBHE KHOEPIIPOCTPAHCTBA
[Tpumep 5. Bompocsl ¢ BELIOOPOM BCeX BEPHBIX OTBETOB U3 MPEJIOKEHHBIX BAPHAHTOB
Bribepure Bce MOHSTHS, SIBIISIONINECS BUAAMUA KHOEpaTakK.
1. DDOS-araka
2. Cnydunr
3. Bamgamusm
4. ConuanpHas UHKEHEpUs
5. KubepBoiinsl
6. Kpaxa mnunoctu
[Tpumep 6. 3agaHus OTKPBHITOTO THIA
Ha nepemene Orner Haien B MIKOJIBHOM KOPUIOPE OJIOKHOT C 3aMUChHIO:
Tom, kmo cmodxxcem npouecms SMOmM MEKCM U OCMABUMb HA MOM dHce Mecme 3aunu@dpo8anHyo
mem dce wugdpom 3anucky ¢ mekcmom «Mens 306ym <@nuwiu ceoe UMA™> U s NPouen mekcm,
mpembve C080 € HA4ana - <6Nnuwiu mpemve Cl10680 C HAYAIaA™>» NONaodem 6 WKOIbHYI0 KOMAHOY
OIUMAUAODL.
Dxummezyd, buy UYEHMYUHCUMMAO CYXON CUIbHp CUMO e mybmaw nyacexev. Dy myvec,
VYYEUMmy JHCy JHCXUCO IUYXCYIUC, NY3Ue IHCUYUX yyuxoyep wcuyd uyc H QXHEYo XUunicup,
Xeménoceoyb yé wutiya, ym 0Hcpopyo cmil Hcy ymil He yecav ubOHCypoynHs yéxemedv.
[Tomorute Onery cocTaBUTh 3alACKY-OTBET

ITpumep 7. TBopueckoe 3ananue
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— BeiOepute u onumuTe 1000# MPOLECC CBOETO OOIIEHUS C OMPEAETICHHBIMU JIIOJbMH B
TeueHue OyTHEro JHS.

— Ilepeuncnure cpencTBa cBSI3H, KOTOPBIE TP 3TOM HCIIOIB3YIOTCS.

— OreHuTe BO3MOXKHBIE CIOCOOBI OTYYeHHUS HHPOPMALIUH 3TI0YMBIIUICHHUKAMH.

— Ilpeamonoxxure BEpOSTHbIE TAaKTUKM COLUAIBHOW  WHXKEHEPUH, KOTOpPHIE MOTYT
UCTIOJIb30BATH 3JI0YMBIIUICHHHUKH.

— Ormenure, kakue ommOKy Bbl n Bamm coOeceHUKN TOKHBI TOIMYCTUTh JJIS yCIexa 3TUX
TaKTHK.

— IIpemnoxure COBETHI MO NPOTUBOACHCTBUIO TAKUM JIEUCTBUSM.
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[Tpunoxenue 3
Pexomenganum mo pa3padoTke 3aaHuii MPAKTHYECKOI0 TYpa MKOJbHOIO M
MYHHUIMIIAJTbHOIO 3TANOB OJIMMIIHA/IbI 110 TEXHOJIOTHH

Ilpakmuueckoe 3adanue no obOpadomke mamepuanos Ha J1A3EPHO-2PAGUPOEANbHOLL
Mawiune JOJDKHO BKIIOYAaTh B ce0s KOHCTPYHMpPOBaHUE M3JAENUs B I'padUUECKOM pelaKkTope
CorelDRAW wiu cucremax npoektupoBanusi KOMITAC-3D ¢ nocienyronmm H3roToBIieHNEM Ha
cranke. s 7-9 xmaccoB cienyer moadupats 00BEKT TPyAa, COCTOSIIMNA U3 OTHOW AETaH, JUIs
10-11 xymaccoB MOKHO BKJIIOYAaTh B 3aJaHME€ MHOTOCOCTaBHbIE OOBEKTHI, COCTOSALINE U3 JABYX U
6oJsee yacTeil, HO U3 pacyéra TOro, 4To 00IIee BPEeMs TEXHOJOTHYECKOTO MIPOLecca U3TOTOBICHHUS
W3JI€NUsl HAa CTAaHKE HE MIPEBBIILIAJIO T0JOBUHBI BPEMEHH, OTBEEHHOTO HAa MPAKTUYECKOE 3aJaHHE.

[Ipu paspaboTke 3amaHWii HEOOXOIUMO BKJIIOUHTH BCE BO3MOXKHOCTH JIa3€PHO-
IPaBUPOBAJIBHBIX MAIUWH, T. €. HAHECECHUE TPaBUPOBKH KaK XyI0)KECTBEHHOI'O JIEMEHTA, TaK U
CKBO3HOH npope3ku. [Ipu 3ToM npopes3ka TOkKe MOKET BBICTYNATh KaK JIEMEHT XYI0KECTBEHHOIO
odpopmiienus. Heorbemiemoii 4acThio 3a1aHUs TOJKHO OBITh COCTABJICHHUE WIIM TEXHOJOTUYECKHMA
KapTbl M3TOTOBJICHUS, WM KapThl cOOpKU. Marepuan JUisi M3TOTOBJICHUS BBIOMpAETCS C Y4ETOM
MOIIHOCTH HUMeroIerocsi odopynoBaHus. PekomMeHayeTcs MCIob30BaTh (aHepy WU IUIACTHUK
(opranuyeckoe CTEKJI0) TOIMMMHOW oT 3 1o 5 MM. Ilpu pabote ¢ na3epHO-rpaBUPOBAIBHBIMU
MalIMHAMU B NEPBYIO OYepeab ClAeAyeT MOMHUTh O CPEJICTBAaX MHJMBUIYaIbHOW U KOJJICKTUBHOMN
3alllUThl OT MPOJYKTOB FOPEHUs, BOSHUKAIOLIUX IIPU pabOoTe CO CTAHKAMH JIaHHOT'O THIIA.

Ilpakmuueckoe 3a0anue no 3D-modenupoeanuro u newamu.

JUts MpakTHYeCKHUX 3aJlaHuil 1KojabHOro 3tana no 3D-monenuposanuto ans 7-9 u 10-11
KJIACCOB CTOUT BbIOMPATh OAHOCOCTaBHbIE OOBEKTHI TPY/Ja ISl MOACIUPOBAHUS U U3TOTOBIIEHUS C
MOCJIEIYIOIINM YCIOKHEHHEM YPOBHS 3aJJaHUl Ha MyHULUNAIbHOM 3Tane. CienyeTr y4UThIBaTh,
YTO JUIsl PETHOHAJIBHOIO M 3aKIIOYUTEIBHOTO 3TANOB OJIMMIIMAJBI JUIsl CTApUIMX KJIACCOB OYyAyT
IpeJICTaBJICHbI 3a7jaHus YKe 0oJiee CI0XKHBIE, B TOM YUCIIe 0OBEKTHI TPYy/a, COCTOSINNE U3 IBYX U
Oonee neraneil, HO H3 pacu€ra TOro, 4YTro oOIlIee BpeMs TEXHOJIOTMYECKOTo Ipoliecca
uzrotonenuss Ha 3D- mnpuHTEepe He NpPEBBHIIANO IOJOBUHBI BpEMEHHU, OTBEAEHHOTO Ha
IPaKTUYECKOE 3aJIaHuUE.

B mnpaktuueckue 3amanus mno 3D-MonenMpoBaHUIO HapaBHE C MOJETUPOBAHHEM CTOMT
BKJIFOUUTH MOJTOTOBKY oopmiieHHoro ueptexka no 'OCTaM ¢ ceueHussMU U MECTHBIMU pa3pe3aMu
u cnenuukanusamMu. s npaBuiabHOrO0 0oGOpMIIEHHS uYepTeka PEKOMEHIYETCS HCIOJIb30BaTh
nporpammy KOMITAC-3D.

PexomeHyeMblii TOPSAZOK BBHINOJIHEHUS 3a1aHus 1o 3D-MonenupoBaHuto i pa3paboTKu
3aJJaHUM U KPUTEPHUEB OLEHKHU JJIs HIKOJBHOTO U MYHHUIIMIIAILHOTO 3TAIOB:

1. O3HakoMIIeHHE C 3aJaHUEM.
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2. Be16op mporpammHuoro obecrieueHus s BeinoidHeHus 3D-moaeny.
3. Brmonnenue 3D-moaenu no 3aganuio (4epTexy, ICKU3Y, OMUCAHUIO).
4. TloaroroBka ¢aitna ams ornpaBku Ha 3D-mpunTep.
5. INonroroBka 3D-npuHTepa K nmeyaT (KaIuOpoBKa, YUCTKA IKCTPYAEpa, MPOBEpKa IIACTUKA,
YHUCTKA CTOJIa, HAHECEHHE KIICAIETO MOKPHITHUS HA CTOM).
6. Beibop pexkuma rmedatw (BBIOOp 3amoJHEHUS JETal, BBIOOP TOJNIIMHBI CTEHOK U
IIOBEPXHOCTEN).
7. Nsrorosnenue 3D-monenu na 3D-nipunTEpE.
8. Ilo okonwyanuu uzrorosneHus 3D-monenu - CHATHE TOTOBOTO U3JIENHSL, TP HEOOXOAUMOCTH
— OUYHCTKA.
9. IloaroroBka yepreka rOTOBOTO U37eNUs Ha OCHOBaHUM 3D-Mozenu B HEOOXOIUMBIX BUAX
C BBIMIOJIHEHHEM MECTHOTO CEYEHUS MO BBIOOPY YHAaIllerocs W BHINOJHEHUE CEUYEHHUS IIIOCKOCTHIO.
Bcé 31O BBIMONHSIETCS HA YEPTEKHOM JIUCTE C BBIMOJIHEHHMEM BCEX pa3MEpOB, BBIHOCHBIX U
BCIIOMOTaTeJbHbIX (OCEBBIX) JIMHUWA. YTJIOBOM INTaMIl 3amlojHSAETCS B COOTBETCTBUU CO
cnenudukanueit mo [OCTy.
10. BeiBoa Ha medarh 4epe3 mpuHTep pucyHka 3D-mozpenu, deprexxa u cneuuuranuu (mpu
HaJIUYUH COOPOYHOTO U3ICTIHA).
11. Coxpanenue (haidIoB MpaKTUIECKON pabOTHI Ha KOMITBIOTEPE.
12. Cpnaya BBITTOJIHEHHOTO 33/IaHUS WICHAM KIOPH.
13. VY06opka paboyero mecra.

Ilpakmuueckasn padboma no npoMbIUIEHHOMY OUATIHY.

JUJ1st IpakTHYeCKUX 3a/IaHHid TI0 TPOMBIIITICHHOMY an3aiiny it 8-9 u 10-11 kimaccoB MOKHO
BbIOMpaTh OJJHOCOCTABHbIE OOBEKTHI TPYyJa JUIsl MOAEIMPOBAHUS U U3TOTOBIEHUS C MOCIEAYIOLUIUM
YCIIO)KHEHHEM YpOBHS 3aJlaHuii Ha MyHHIUNadbHOM Odrtame. Crenyer y4WTHIBaTh, 4YTO s
PETHOHANIBHOTO M 3aKIIOYUTEIHHOTO ATAMOB IS CTapIINX KIACCOB OYyAYyT MpEICTAaBICHBI 3a1aHUS
yke 0oJiee CIIOKHBIE, B TOM YHCIie 00BEKTHI TPY/Ia, COCTOSIINE U3 IBYX U O0JIee eTanei.

B mnpakrtuueckue 3ajaHus MO MPOMBIIIEHHOMY JAW3aliHY PEKOMEHAYETCS BKIIIOUUTH
noAroToBky odopmieHHoro deprexka mo ['OCTam ¢ cedeHHsIMM UM MECTHBIMH pa3pe3amu (Ipu
HeoOxoaumMocTh) U crnenudukanusamMu. s mpaBuiabHOrO OGOPMIICHHUS UYepTeka HCIOIb30BATh
nporpammy KOMITAC-3D.

PexomenayeMbIii MOPSAOK BBITIOJHEHHUS 3alaHUs IO TIPOMBIIUICHHOMY JW3alHY IS
pa3paboTKu 3aJaHHi U KPUTEPUEB OIICHKH JIJIS IKOJIHHOTO U MYHUIIUTIATHHOTO ATAMOB:

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

3. Bemonaenue 3D-Moenu mo 3a1aHuio (4epPTexKy, ICKU3Y, OMMMCAHUIO).
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4. TlogroroBka dYepTe)ka TOTOBOTO HM3JIENMs Ha OCHOBaHHM pa3pabaThIBAEMOro uepTeka B
HEOOXOJUMBIX BHJAX C BBIIOJHEHHEM MECTHOTO CEUeHHUs MO BbIOOpPY oOydaromerocs u
BBITIOJIHEHUE CEYEHUS TUIOCKOCThIO. BCE ATO BBINOJIHAECTCS HA YEPTEKHOM JIMCTE C IMPOCTAHOBKOM
BCEX Pa3MepoB, BBIHOCHBIX U BCIIOMOTaTeIbHBIX (OCEBBIX) JIMHUN. YTJIOBOM LITaMII 3allOJIHIETCS B
cootBeTcTBUU co crienudukamnueit mo '[OCTy.

5. Coxpanenue (GailyioB MpakKTHUECKON pabOTHI HA KOMIIBIOTEPE.

6. Caua BBIIIOJTHEHHOIO 33JaHUS YJI€HAM JKIOpH.

7. Y6opka pabodero mecra.

Ilpaxkmuueckoe 3a0anue no pooomomexHuxe.

Ha wikonvnom smane Bo3MOXHBI Be (OPMBI TIPOBEACHHS MPAKTHYECKOTO Typa: OYHas U
BUpTYyaJIbHas (B CUMYJITOPE).

[Ipy mpoBeneHUU MIKOJIBHOTO TMPAKTHUYECKOTO Typa B OYHOH ¢opMe ydalmumces
MPEIOCTABIISACTCS MIKOJBHBIN HaOOp [Uisi cOOpKH poOOTa WM OHU HMPUHOCST COOTBETCTBYIOLIUI
Ha0oOp caMy M0 aHAJIOTMU C MYHHUIUNAIBHBIM TypoM. Kakmomy yuamiemycsi mpenocTaBiisieTcs
pabodee MecTo 3a KOMITBIOTEPOM, a Ha 6 ydJaIuxcs — OJMH MTOJIUTOH IS 3aITycKa poOoTa.

LlenTpanpHas mpeaMETHO-METOAUYecKas KOMHCCHS PEKOMEHAYET MPOBOJUTH IIKOIBHBIM
TYp B BUPTYyalbHOM (hopMaTe ¢ OMOIIIBI0 BUPTYaabHbIX cuMysisitopoB TRIK Studio Bepcun 2023.1

u BhIle (CkauaTh OecruiaTHO Ha caiite https://trikset.com), Tinkercad (ucmonb30BaTh OecIaTHO Ha

caiite https://tinkercad.com) wiu 1000M APYroM CBOOOIHO PacHpOCTpaHsIeMOM cuUMylsitope. B
ATOM CJlydae YYaCTHMKHM MOTYT BBINOJIHATH 33JJaHME TOJIKO Ha KOMIIbIOTEpE, Ha KOTOpOM Oyjaer
YCTaHOBJIEHO COOTBETCTBYIOIEe MporpamMmHoe obOecmeueHue. 3amanus ans TRIK Studio wnm
JT000r0 JIPYroro CUMYJISITOpa JOJIKHBI OBITH O(OPMIIEHBI C MOMOUIBIO PEXKMMa YIpPaXXHEHUH, a
pemeHre MOXXKeT OBITh TMPOBEPEHO B  aBTOMATHYECKUH CHCTEME TIpOBEpKH | estSys

(https://testsys.trikset.com) mnu Bu3yanbHO Ha KommbloTepe. 3amanust B Tinkercad mpoBepsitoTcst

TOJIBKO BHM3YyaJbHO Ha KoMIbloTepe. lIpuMepsl KapT moonepanvoHHOIO KOHTPOJIS NMPHUBENEHBI B
NPWIOKEHUU 4.

3amaHust A TEpBOM M BTOpPOM BO3pacTHBIX rpynm (5-6, 7-8 Kimaccel) JOIKHBI OBITH
OpUEHTUPOBAaHbl Ha BBISIBIICHWE 3HAHUN W HABBIKOB HCIIOJIB30BAHUS AITOPUTMOB YIPABIICHUS,
M3Y4aeMbIX B paMKaxX IpPOrpaMM TEXHOJOTMH MAAHHBIX KJIACCOB. 3aJaHUs NEPBOM W BTOPOH
BO3PACTHBIX IPYII COCTOAT U3 KOHCTPYHUPOBaHUS poOOTa M HAMMCAHUS TPOrPAMMHOTO KO/a.

3anaHus Ans TpeTbed M 4yeTBepToil Bo3pacTHbIX rpymnm (9, 10-11 kiacchl) AOMTKHBI OBITH
OPUEHTHPOBAaHbl HA BbIBIEHHWE 3HAHUM M HABBIKOB pPAa0OTBI € MHKPOKOHTPOJIJIEPHBIMHU
yCTpoHCTBaMU Ha 0aze MUKPOKOHTpPOJIEpOB cemeiictBa AVR i aHaloroB, COBMECTUMBIMH CO
CTaHJapTaMH OTKPBITOH TaTGopMbl, Hanpumep, tiata Arduino win aHamor. 3aaHusi COCTOAT U3

noArotoBku B cumyisitope Tinkercad cxembl M HamMcaHus MPOTrPaMMHOIO Koja Ha si3bike C++ B
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cpene Arduino IDE miist memoncTparuu o0paboTKH JaHHBIX JATYUKOB M YIIPABJICHHS HAarpy3Kou B
BUJIE KOJUIEKTOPHBIX 3JEKTPOJBUIATEIEH C MOMOIIBI0 MUKPOKOHTpOJUIEpoB cemeiictBa AVR nmu
aHaJIOTOB.

[Ipu pa3paboTke MpakTUYECKUX 3aJaHUIl 10 POOOTOTEXHUKE HA MYHUUUNATIbHOM Imane
ClIelyeT YYUTHIBATh OCHOBHBIE COCTABIISIIOIIME Kypca IIKOJbHOM pPOOOTOTEXHHUKH: MEXaHHKY,
OpOTPAMMHOE  YIPABJICHHWE M JJIEKTPOHUKY, a TaKKe BO3MOXKHOCTH DJIEMEHTHOW 0a3bl
oOpa3oBatenbHbIX yupexkaeHuit (OY). B kadectBe smemeHTHOW 0a3el miisg  7-8 KiaccoB
UCIIONIB3YIOTCSL JIIoOble 00pa3oBaTelibHble KOHCTPYKTOPBI, HMEIOLIUECS B OpraHU3alud WU
MIPUHECEHHbIE YYaCTHUKAMU B COOTBETCTBMM C TpeOOBaHUSIMU OpranuzaTopoB. B kaudecTBe
ANIEMEHTHOH 6a3bl st 9-11 Ki1accoB MCMONB3YIOTCS KOMIUIEKTBI 000pyaoBaHus Ha 6aze Arduino,
UMEIOIIMECS] B OpPraHW3allid WA NMPUHECCHHbIE YYAaCTHUKAMU B COOTBETCTBHHU C TPEOOBAHUSIMHU
OpraHU3aTOPOB.

B nporiecce BbIMONHEHUS 3a/1aHus YYaIUNCS JODKEH coOpaTh KOHCTPYKLHIO poOOTa Win
pOOOTH3MPOBAHHOTO YCTPOWCTBA W3 MPEIOCTABICHHBIX OPraHU3aTOpaMU  KOHCTPYKTHBHBIX
AIIEMEHTOB (WJIM TIPUHECEHHBIX CaMOCTOSTENIHO — MO PEUICHUI0 OPTaHU3aTOPOB), TPOTECTUPOBATH
MOKAa3aHUsl JaTYMKOB, COCTaBUTh MPOrpaMMy U MHOTOKpaTHO OTIaguTh e€ paboTy Ha
MPEeIOCTaBIEHHOM Moyiurone. Takyke mpu BHIMOTHEHUH 3a/1aHus yyamumes 9-11 kmaccoB crnegyer
COCTaBUTh CTPYKTYPHYIO (WJIM NPUHIHUIHAIBHYIO) CXEMY O3JEKTPUYECKHX COCIMHEHHUH po0oTa,
pykoBoactBysice 'OCT 2.702-2011. HeoOXoaumo paccYUTaTh CIOXHOCTh 3aJaHMs TakK, YTOOBI
KaX/Ibli ydamuiics ynoxxuics B 3agaHHoe BpeMs (180 MuHyT). B cBfA3M ¢ 3TUM Ha IIKOJIBHOM U
MYHUIUNAJBHOM JTalmax B cllydyae HCMoNb30BaHUS Arduino opraHuzatopamMu MOTYT OBITh
NPEJOCTABIEHBl KOHCTPYKIIMM C YacCTHYHO COOpaHHBIM OCHOBaHHEM (0€3 AIIEKTPHUYECKUX
NOJKIIIOUEHUI). B 1omonHeHne K OCHOBHOMY BpPEMEHH BBIOJHEHHS 3a/laHUS PEKOMEHIYeTCS
NpOBECTU JBa 00s3aTeNbHBIX MepepbiBa Mo 10 MUHYT M JBE 3aY€THbIE MOMBITKH, UIUTEIBHOCTh
KOTOPBIX HE YUUTHIBACTCS.

PexomeHyeTcst mpuaepKUBAThCS CISTYIOMIETO MOPSAKA MTPOBEICHUS 3a4ETHBIX MOMBITOK —
3arrycka po0oTa JUTsl BEITIOJTHEHUS 3a/1aHusl.

Kaxnomy ydacTHHKY JOJDKHO OBITh JaHO JBe mombITKH. IlepBas mombiTka - yepe3 120
MHUHYT TOCJI€ Hayaja BBIIIOJHEHUS 3aJlaHus, BTopas - yepe3 60 MUHYT HOCJIEe OKOHYaHMs NepBOH
NONBITKA. [lepe/r MOMBITKON BCe YUACTHHKH CHAIOT POOOTOB CYIBSIM M 3a0HPAIOT 0OPAaTHO TOJIBKO
1I0CJIe 3aBEPIICHHS BCEX 3a€3/I0B IMOMBITKH. YUYAaCTHHK MOKET OTKa3aThCs OT MOIBITKHA, HO poOoTa
cnaet B oboMm ciydae. [locne kaxmoil ciaun Bcex poOOTOB B KapaHTHH CYJbSMHU BBITATHBAETCS
KpeOuii ¢ pacrooKeHHEM STAIOHHBIX 00BEKTOB OJIMH Pa3 JUIsl BCEX YYaCTHUKOB MOMBITKU. YileHbI
KIOPHU OIICHWBAIOT KaKIYI0 TOMBITKY HETMOCPEICTBEHHO IIOCIe €€ IMpOBeACHWs. B 3ader wuaer

pEe3yJbTAT JIy4IIEH MONBITKH.
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Ilpakmuueckaa paboma no mexanuueckoi 06padomke weeiHo20 u30eausn uiu y3ia.

3amanust mo oOpaboTKe MIBEHHBIX M3Ienui (y37a, MaTepUaTbHOTO OOBEKTa, MakeTa...)
JOJDKHBI OBITH MOCTPOCHBI TaKHUM 00pa3oM, YTOOBI MPU MX BBIIOJHEHUH YYACTHUK OJUMITHA[IBI
MaKCHMaJbHO CMOT IMPOJAEMOHCTPUPOBATH BeCh HAOOp 3HAHUN M yMEHUMH, MOJyYEHHBIM UM B
nporuecce 00ydeHusi, Tak)Ke CMOT MPOIEMOHCTPUPOBATH TU3AMHEPCKYIO XKHUIIKY U XYI0KECTBEHHBIN
BKyC. 3amaHus pa3pabareiBaloTCs B (OpMe TEXHOJOTHUECKHMX KapT C WUIIOCTPAUsIMH U
peaycMaTpuBaroT 00paboTKy COOTBETCTBYIOLIETO Y314 MIIM HEOOBIIOTO U3/IEIHS.

3ananus JOKHBI ObITh:

— HHTEPECHBIMU;

— pealibHO BBIIIOJIHUMBIMH;

— CTpPaMOTHO pa3pabOTaHHOM CUCTEMOI OIICHUBAHMS,

— paboTaromMMH Ha TMEPCIEeKTHBY (a 3HAYUT, B HEKOTOPOM CTENeHH MOTryT OBbITh U
00y4aromumu).

JInst MIKOJMBHOTO JTama 3aJaHuss MOTYT OBITh COCTAaBJCHBI TaKUM 00pa3oM, YTOOBI
TEXHOJIOTUYECKHE Olepanuy ObUIM TOHSITHBI JJIsi BBIOJHEHHS JIIOOOMY ydacTHUKY. Hampumep,
eClIM TO KakuM-THOO MpUYMHAM OOy4arouiuiicss He wu3y4dal TOT WIM HMHOH (K TpUMepy)
VKpallalolmil py4dHON IIOB, TO MPHUCYTCTBYIOIAs WJUIIOCTpAIMs dJTOro IBa B KapTte
MOOTIEPAIIMOHHOTO KOHTPOJII HE JIOJDKHA CTaBHTh €r0 B TYIHUK, a, HA00OPOT, nayna Obl MOBOJ
JIeIICTBOBATD, @ MOXKET U MTOOEKATh.

Bechb maker JOKYMEHTOB 110 MPAKTUKE JTOJKEH BKIIOYATh:

— 3aJaHus;

— KPHUTEPHHU OLIEHUBaHU (KapTa MOONEPallMOHHOTO KOHTPOJIA);

— METOJUKY OLICHHUBAHUS BBIIOJIHEHHBIX OJMMIIMAIHBIX MPAKTUYECKUX 3aJaHUN WM KpaTKHE
PEKOMEH 1ALl 110 ITPOBEPKE.

JUis MpakTUYeCKHX 3aJaHUi MO TEXHOJIOTMM OOpabOTKM HIBEMHBIX H3JCNUN CleayeT
pa3pabaTbiBaTh HOBbIE OpPUTHMHAJIBHBIE 3a/laHUsl C TEXHOJOTMYECKHMMHM KapTaMH B HECKOJIBbKUX
BapHaHTax JJIsl pa3HbIX BO3PACTHBIX TPYII yYACTHUKOB.

s oOyuaromuxcst 5-6 Ki1accoB B KadecTBE 3aJaHUsl MO TEXHOJIOTMU OOpabOTKM TKaHU
MOYKHO MPEUIOKUTh BBIMOJIHEHHE HEOOIbIIOT0 MHTEPECHOIO TEKCTHIBHOTO M3/ENus, CyBEHHpa C
AIIEMEHTAMU Pa3IUYHBIX BHUJIOB PYYHBIX W/WJIM MAIIMHHBIX MIBOB. JKenaTtenpbHO yKa3aTh B JIMCTE
3alaHui (M TPOMJITIOCTPUPOBATH ICKU30M), TJI€ MOXKET OBITh MPUMEHHUM TOT WJIM HHOM IIIOB.

g oOyuaromuxcs 7-X KJaccoB B KauyecTBE 3a/laHUs MO TEXHOJOTMM OOpabOTKH TKaHU
MOYKHO TPEJIOKUTH BBINOJIHEHUE Yy3i1a u3fenus. JKemarenbHo yka3aTh B JIMCTE 3aJaHuil (M
IPOMJUTIOCTPUPOBATH ICKM30M), B KAKOM HM3/1€JMU MOXET OBITh IPUMEHUM JIaHHBIN Y3€I:

— 00paboTKa HAKIIAJHOTO KapMaHa C MPSIMBIMU yTJIAMH;
— BHUBI 00pabOTOK HIHKHETO Cpe3a U3IEIHs;

— 00paboTKa maThl, XJISCTUKA, KJIalMaHa;

61



— o0paboTka GurypHoro mosca u ap.

st oOydvaroruxcsi crapmmx KiaccoB (HaumHas ¢ 8-ro; mua 9-x, 10-x m 11-x kmaccoB)
dbopmart pa3zpabaThiBaeMbIX 33JJaHUIl KellaTeIbHO NPUOIU3UTE K (PopMaTy 3alaHuil peruoHAIBHOTO
U 3aKIr0unTeNbHOro 3ranos BcOIl.

JInisi  MyHUIMOAQIBHOTO dTana 3aJaHhe JIOJDKHO TpeAaycMaTpuBaTh U TBOPYECKYIO
COCTaBIISIOLIYI0O IO OGOPMIICHUIO U3ENUS 3JIEMEHTaMU JeKOpa W3 MPEeJIOKEHHBIX MaTepHalioB
(BBILIMBKA, aNIUIMKAIMs, CTEXKKA, paboTa ¢ TECbMOM, MyroBUIIaMH, OyCHHAMH, KPY>KEBOM...), UTO
TaKk)Ke OIICHUBACTCS COOTBETCTBYIOIMMHU Oammamu. Tak Kak Bce YYAaCTHHUKH JIOJDKHBI OBITh B
a0COTFOTHO PaBHBIX YCIOBHUSAX, TO HEJAOMYCTUMO YYaCTHHUKAM OJIMMITUAJIBI UCTIOIB30BaTh B padboTe
3apaHee MPUHECEHHBIC UMU JCKOPATUBHBIC 3JIEMEHTHI.

Jlnst yaamuxcst 8-9 kiaccoB, kak u s ydammxces 10-11 kimaccoB, 00bEKTOM JUTsl TPOBEPKHU
c(OpPMUPOBAHHOCTH YMEHUU MOXET CIYXHUTh 00paOOTKa y3/a IIBEHHOTO HU3JENUS, MaKeTa WU

CaMoO MU3CJIMC B HATYPAJIbHYIO BCJIMUUHY:

W3TOTOBJICHHE YexJia /s TenaedoHa;
— M3rOTOBJICHHE IICHHOTO IIATKA,
— 00paboTKa BBIpe3a rOPJIIOBUHEI;
— 00paboTka pykaBa,
— BTayMBaHUE T€CbMbI-MOJIHHH;
— CcoeIMHEHUE KOKETKU C OCHOBHOM JIETaNbIO U AP.

[Ipu pa3paboTke MPaKTHUECKUX 3aJaHUM MO TEXHOJIOTHHU OOpaOOTKH IIBEHHBIX H3IENUN
HelleJecoo0pa3Ho JaBaTh Ha KOHKYpPC 00pabOTKY CIOXKHBIX TPYAOEMKHUX M3JIeNni, Tak Kak padoTa
TpeOyeT HeonpaBIaHHO OOJBIIMX 3aTpaT BPEMEHH W CHJI YYAIUXCs, YTO NMPUHECET YJalIUMCs He
TOJIbKO (PM3MYECKYIO YCTAJIOCTh, HO U HEPBHOE NepeyToMileHHe. ApryMEHTOM B I0JIb3y BbIOOpa
HEOONIBIIMX MO 00BEMY 3a/laHUil MO TEXHOJIOTUU SBISETCA TaKXKe TO, YTO IpPH BBHINOJHEHUU
CJIO’KHOTO 3a/IaHUsI OCHOBHBIM CTQHOBUTCSI ()aKTOp CKOPOCTH, a HE 3HaHUHM M YMEHMH, 4To Ooiee
COOTBETCTBYET MPOPECCHOHATLHBIM KOHKYpcaM. B To Bpemst Kak Mpy BBIMOJIHEHHH HEOOJBIIUX T10
00BEMY 3aJaHUH KaXKIBIH YIaCTHHK MOYKET YJIOXKHUTHCS B HOPMY OTBEAEHHOTO BPEMEHH, IPOSIBUTH
CBOU CIIOCOOHOCTH pelaTh TEXHOJOTMYECKHE W TBOPUYECKHE 3aJaud, YTO CO3JaéT HEOOXOJIUMbIe
JUI1 0OBEKTUBHOCTH PaBHBIE JJIs1 BCEX YCIOBUS COPEBHOBAHMUS.

Ilpakmuueckaa padoma no obOpabomke WIGENHO20 U30eNUA UNU Y314 HA WIEEHUHO-
GbIUUUBATILHOM 000pyO0saHUlU.

YdacTHUKaM OJIMMIHAJIBI HEOOXOIMMO BBITIONHUTH OTJIENKY TPEIIOKEHHOTO K BHITOTHEHUIO
u3fenus (Makera, Yy3na..) C HCIOJb30BAaHUEM BBIIIMBAIBHOW MAIIMHBI C MPOrPaMMHBIM
ynpasineHueM. Hanpumep, BeimmBansHble MammHbl Janome Memory Craft 350E, Janome MC500E,
Brother NV 770E (INNOV-IS 770E). IIpx o1HOM U TOM K€ 33/IaHUU KaXXIblii 00yJatonmiics oyaer
UMETh BO3MOYKHOCTh BBIOOPA TEXHOJIOTHH TIPH BBITIOJIHEHUN IEKOPHUPOBAHUS U3ICIIHS.

IIpu coctaBneHUM ONMMIHUAIHBIX 3aJaHUN [0 TEXHOJIOIMH 00pabOTKH IIBEHHBIX U3IETHI C

HCIIOJIb30BaHHUEM IIIBEHHO-BBIIIMBAILHOIO 06opyn013aHI/151 CJICOAYCT O6paTI/ITL BHUMAHUC Ha OIIbIT
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IPEIbIAYIINX JET. YUAaCTHUKU onuMIuaisl 9-11-X kiaccoB BBIOJIHAIOT TO K€ 3a/laHuE, 4TO U B
TPAJMLIMOHHOM IIBEHHOM NPAaKTHKE, HO B KauyeCTBE JEKOpa MCHOJB3YIOT BO3MOKHOCTH
BBIIIMBAJIILHOTO 00OpYyZOBaHUS. B mpakTHYeckoM 3aJaHUM 3TOTO HAIpPaBICHHUS HEOO0XOIUMO
CYILIECTBEHHO YMEHBIIUTh KOJIMYECTBO ILIBEWHBIX ONEpalUil, JeTalei, 3JIEMEHTOB OTIEIKU. B
3alaHUSIX IIKOJBHOTO M MYHMIMIAIBHOIO 3TAlOB JIONYCKAETCA MPEIJIOKUTh K BBIIOJHEHUIO
OPUTHHAIBHBIX TEKCTHIILHBIX CYBEHUPOB, U3JICNIUN C DIIEMEHTaMH BBIIIMBKH (Cal(peTKH, KapMaHBbI,
MIPUXBATKU U . ).

Ilpakmuueckas padboma no MoOeaIUPOBAHUIO WIBETIHBIX U30CIUIL.

[Ipu cocraBieHMM OJMMIIMAIHBIX 33JaHUM 1O MOJEIMPOBAHMIO JUIS IIKOJBHOIO U
MYHUIUIAIBHOTO 3TAINOB CIEAyeT OOpaTUTh BHUMAHHE HA OIBIT MPEIBbIAYIINX JIET, YUECTh OUIHOKU
U pa3padaThIBaTh 33JJaHUS CO CICAYIOIICH TPUMEPHOM TEMATHUKOM:

XeHckuil acCOPTUMEHT IJIaThEBO-0JIy304HOIO aCCOPTHMEHTA: IIaThsl, OJNYy3KH, YKAKEThl-
0J1y3bl PA3TUYHBIX CUIYITOB M JUIMH C BTAYHBIM WJIHM IEIbHOKPOEHBIM MOKPOEM PYKaBOB MU Oe€3
PYKaBOB, FOOKH C 3aBBIIICHHON WJIM 3aHUKCHHOUN JTMHHUEH TaJuH, C pa3HbIM PACIIUPEHUEM I10 HU3Y.
Pexomennyercss Hanmuuue penbedHBIX IIBOB, BBITAYEK, MOJPE30B, CKJIAJ0K, LUIMI, a TaKXKe
JIEKOPAaTUBHBIX JeTajlel, TakuxX Kak: BOJaHbl, OOOPKH, KapMaHbl, KJanaHbl, JUCTOYKU, MAHXKETHI,
naThl, T0sca, OKAHTOBOYHAs OeiiKa.

[Ipu nmoarotoBke 3aJaHuid MPAKTUYECKOrO Typa MO MOJEIMPOBAHUIO JUISl LIKOJBHOIO M
MYHUIIMIIAJILHOTO 3TAalloOB OJIMMIIMAJbI CIEAYET YAEIUTh BHUMAHUE MOJPOOHOMY HaIlMCAHUIO
XYy/J10’KECTBEHHO-TEXHUUECKOT0 ONKUCAaHUs MOJIEIH U KapThl TOONEPALIMOHHOTO KOHTPOJISL.

IIpn nmoAroToBKe 3aaHuil 0 MOJEIUPOBAHUIO U UX OLICHKE PEKOMEHIYETCS MOJIb30BATHCS
OpUMepaMu 3a/laHUil MPONIIBIX JIeT U MOAPOOHBIMH pa3bopaMu pe3yabTaTOB BCEPOCCHMCKHX
onmMmnuaz B )xypHane «llIkona u mpon3BoACTBO» 3a MOCJIEIHNE TPU rOJa.

B kapre mnoomnepanuoHHOro KoHTposst B pasaene «llocTtpoeHue AOMOMHUTEIBHBIX
JIEKOPAaTUBHBIX JeTajel 1 HaHECeHUE JIMHUM JUIsl TOCTPOECHUS BCIIOMOTaTeIbHBIX JI€Talel» B 3TOM
cilyyae JIOJDKHBI ObITh Takue 3amucH, kak «HaHneceHune Ha uepTéx JMHUU MO00PTa, HAHECEHUE Ha
4yepTExK 00TayeKk ropJIOBUHBI CIIMHKU U HU3a PYKAaBOB U JIp.».

[Ipumep. Ilpu MopenupoBaHMM M TOCTPOEHUM OO0Tau€K pa3IUYHBIX CPE30B CIEIYET
HaMETHUTb paclojiokeHue U popmy o0TayeK Ha OCHOBHBIX JIeTalsX Ha OnaHke 3anaHus «Hanecenue
JUHUAN ¥ HEOOXOAMMBIX HaJNUCEH I MOACTUPOBAHUS YepTe’ka OCHOBBI IJIaThsi M pyKaBa», a Ha
Onanke 3amaHus «Pe3ynbTaT MOJAEIMPOBAHUSA» TNPUKICUTh BbIpE3aHHbIE W3 LBETHOW Oymaru
BBIKPOMKHM 00TaueK TOUHO TaKOTO K€ pa3Mepa U Takou ke KOH(PUTypaluu.

Heranu, ¢opma KOTOpPBIX HE 3aBUCUT OT KOH(UTypaluu cpe3oB, pazMepoB U (Hopmbl
OCHOBHBIX JIeTajlieil, HAHOCUTh Ha YepTeXH OCHOBHBIX JeTaied He HyxkHOo. Peub MAET o Takux
JeTasax, Kak nosc, Oeifka a1 OKaHTOBBIBAHHS CPE30B U JP., KOTOPBIE JOJKHBI ObITH MOCTPOEHBI
OTJEeNbHO Ha NepBOM HTane Ha OnaHke «HaHeceHume AMHUA M HEOOXOMUMBIX HaAMUCEH s

MOACIIMPOBAHUA YCPTEIKA OCHOBBI IUIATBA W PYKaBa» pAaaAOM C OCHOBHBIMH JCTAIAMH, O qéM
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noikHa OBITh mojackaska B «Kapre moorepalioHHOTO KOHTpoIsh», Hampumep: «lloctpoenue
nosicay, «IlocTtpoeHne BOPOTHUKA-CTOMKI.

OOpaTuTh BHUMaHKE Ha CIICIYIOIICE:

— yMEHHE MOJIeIMPOBaTh OCHOBY JeTaliell (4acThb AeTajieil) U CTPOUTH BBIKPOMKH CIIOCOOOM
pa3BeleHUs] TaKUX JeTaleil, Kak: BOJaHbl, OOOPKH, CKJIAJK{, JI€TalIU C paCIIUPEHUEM WIH
3ay’KEHUEM;

— MpaBWIbHOE HANpaBJeHHE pa3pes3a JeTayiedl (JacTu netanelt) (M300pakeHHue HOXKHHIL WU
CTpEJIOK) Ha cXemaX MpeoOpa3oBaHHs OCHOB JeTalieil Uid MOJY4eHHUS BBIKPOCK CIOCOOOM
pa3Be/ICHMUS;

— TIPaBWIbHYIO TEPMUHOJIOTHIO JIETAJICH U YaCTEH MIBEHHBIX U3ICIIHIA;

— Ha MOCTPOCHHE JIeTajeil KaApMaHOB U BOPOTHHUKOB;

— MOJIETUPOBaHUE JIMHUU OOpTa M HAHECEHHE Ha YepTEX KOHTYPOB BHYTPEHHEro cpesa
noabopra;

— HajWyMe TPaBWIBHBIX MECT  PACIHOJOXKEHUS, MPOMOPIHOHATIBHOCTE U popmy
KOHCTPYKTUBHBIX JIMHUMA, BCIOMOTaTEeIbHBIX U IEKOPATUBHBIX JIETalICH;

— MpaBWIBHOE OIPEICTICHIE MECTOIOIOKCHHS CTU0A U CEPETUHBI JeTalIeH;

— HaJHM4Me U IPaBHJIBHOE PACIOJIO0KEHUE HA/ICEYEK — KOHTPOJIbHBIX BCIIOMOTATENIbHBIX TUHUM
(MeTOK), HEOOXOAUMBIX ISl Ka4eCTBEHHON 00paboTKU (BXOJ B KapMaH, IlyOMHA CKJIaJ0K, JUIMHA
paspe3a u T. 11.);

— MPOMOPIHUOHATBHOCTh KOPPEKTHPOBKU JUTUHBI, ()OPMBI BBIPE30B TOPJIOBHUHBI, BEIHUUHY
KOKETOK H JIp.;

— YTOUYHEHHME JIMHUM HHM3a MO MECTY PacHIMpPEHHs (B MOJEISAX C PACIIMPEHUEM KHHU3Y). YTOI
JIETaIM B MECTE PACIIUPEHHS TODKEH cocTaBiasaTh 90°.

Ilpakmuueckaa paboma no MoOeIUPOBAHUIO WIGCHHBLIX U30EIUN C UCHOIAb3OBAHUEM
2paguueckux peoaxmopos.

[Ipu nmoarotoBke 3aJaHuii MPAKTUYECKOrO Typa MO MOJAEIMPOBAHUIO JUISl IIKOJBHOIO WU
MYHUIIMIIAJTILHOTO 3TAaloOB OJIMMIIMAJBI ClIeAyeT oOpaTWTh BHHMaHWE Ha MOAPOOHOE HaMMCaHue
XYJI0KECTBEHHO-TEXHUUYECKOTO OMUCAHUS MOJIETH M KapThl MTOOTEPAIMOHHOTO KOHTPOJIS.

[Ipu cocraBieHnu 3a1aHNi HY>)KHO OOpaTUTh BHUMAHHE Ha CIEAYIONICE: MOJEITUPOBAHUE
OCHOBBI JieTasell (4acTh JAeTaneil) 1 NOCTPOCHHE BRIKPOMKH; TPaBUIIBHOE HAMpPaBJIEHUE pa3pesa
JeTaneu (4acTu AeTallel); MpaBUIbHYI0 TEPMUHOJIOTHIO HA3BaHUM JieTajell U YacTel MIBENHBIX

W3JCNHI; TOCTPOCHHUE JIeTalelt KapMaHOB U BOPOTHUKOB; MOJIETUPOBAHUE JTUHUU OOpTa U
HaHECEHUE Ha YepTEK KOHTYPOB BHYTPEHHETO cpe3a Moa0opTa; Halnuue MPaBIIIBHBIX MECT
PaCIONIOXEHUS, TPOTOPIIHOHATBHOCTh U (POPMY KOHCTPYKTUBHBIX JTUHUN, BCIOMOTATEIIBHBIX U
JEKOPATUBHBIX JIETANCH; MPaBHIbHOE OMPE/IeICHIEe MECTOOIOKEHHUS CTHOA U CepeUHBI
JeTanei; mponopuuOHATHFHOCTh KOPPEKTUPOBKH JTHHBI, (HOPMBI BEIPE30B TOPJIIOBUHBI, BETUUHHY
KOKETOK M JIp.; YTOUHEHHUE JTUHUN HU3a TT0 MECTY pacIupeHust (B MOJEISAX C pacIIHpEHUEM

KHH3Y).
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[Tpunoxenue 4

IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYACTHHKOB U KIOPH

no npopuiaio «PodororexHuka»

Kon-60 6annos,

j\/fg Kpumepuu oyenusanusa Makc. 6ann | evicmagieHHbIX
i YjleHamu JHcropu
1 | PoOOT moJIHOCTRIO BBIEXAJ CO CTapTa (8ce MOuKU 6
BEPMUKAILHOU NPOEKYUU pOOOMA NOKUHYIU CIMAPINOBYIO
30HY)
2 | PoGot mpuObL1 B 30HY (DPMHHIIIA ITOCIIE TIOJHOTO 2
BBITIOJTHEHWS 3a/1aHUS (110001 MOYKOU 8ePMUKATILHOU
npoexyuu poobom oKazaics Hao QUHULUHBIM K8AOpamom)
3 | PoGot ocraHoBuMIICS B 30HE (DMHUIIIA ITOCIIE TTOJTHOTO 1
BBITIOJTHEHWUS 3a/IaHUS (110001 ONOpol pobom HAX0Oumcsi
6HYMPU 30HbI huHUWA)
4 | PoOOT BBIIIOJIHUII [IEPEMELLIEHUE HYKHOIO 00BEKTa B 3x6
HYXXHYIO TIO3HIINIO
5 | Po6oT BhIIOIHWII NTEpeEMELIEHUE 3aPELIEHHOI0 00BEKTa 3x6
(rpagubie
0aJLI1bI)
6 | CocraBneHa 3JeKTpHUECKas CTPYKTypHas cxema D1 pobora 2
Ha 6a3ze Arduino(s coomeemcmeuu ¢ 'OCT 2.702-2011)
7 | Kox mporpamMMbl ONTUMU3UPOBAH (8 KoOe UCHONIb3YVIOMCS 2
YUK, 6EMBIIeHUs], PecYIsinOopbl)
8 | UuraemocTh KO (Haiuuue KOMMeHmMapues K OCHOGHbIM 2
b10Kkam Kooa, uHghopmamueHvie UMEHA NePeMeHHbIX,
sblOe/IeHUe OMCIYNAMU YUKIO8 U M.O.)
9 | OrcyrcTBHE TPYOBIX OMIMOOK B KOHCTPYKIIUH poOOoTa 2
(He3axpennenHvie unu NIOXO 3aKpensieHHble Yacmu, PoGoo
Kacaemcsi Koneca u noid, WuHbl CONPUKACAIOMCs ¢
O0emansmMu waccu u m.o.)
Hroro: 35

* 1. 1-5 (1o BO3MOXHOCTH, 9) OLIEHHBAIOTCSI HETTOCPEACTBEHHO B MOMEHT MOMBITKH B IPUCYTCTBUU

Y4aCTHHUKOB; II. 6-9 OLICHUBAKOTCA B OTCYTCTBUC YUACTHUKOB, ITOCJIC 3aBCPIICHUA [TPAKTHUYCCKOTO

Typa.
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IIpumep pa3padoTKu KapT MOONEPANMOHHOT0 KOHTPOJIS /ISl yYYaCTHHKOB U KIOPH

no npopuiar «PodororexHnka»

n/n

Kpumepuu oyenusanus

Makxc. 6ann

Kon-60 6annos,
BbICINABGHEHHBIX

UjleHamu sicropu

[Ipu nepeBose pyuykn NOTeHIHOMETpaA B nosiokeHue «0 %o»
CBETHUTCS TOJIBLKO 0JuH cBeTono 1 (Ne 1) ¢ MakcumanbHOK

SIPKOCTBIO

IIpu nepeBoie pyuKy NOTEHIIMOMETPA B MOJOKEHUE «25 Yo»

cBerarcs nBa ceeroauoaa (Ne 1 u Ne 2) ¢ sipkoctrio 50 %

[Ipu nepeBone pyuku noreHIHoMeTpa B nosioxeHue «50 %»
CBETHUTCSI TOJIBKO OIMH cBeTo 1o (Ne 2) ¢ MakcuManbHOU

APKOCTBIO

[Ipu nepeBoie py4yKu MOTEHIIMOMETpPA B MONOKeHHE «75 Yo»

ceetarcs nBa ceeroauoaa (Ne 2 u Ne 3) ¢ sipkoctrio 50 %

IIpu nepeBoie pyuku noreHuoMeTpa B nonoxenue «100
%» cBeTUTCS TOJIBKO 0uH cBeToanos (Ne 3) c

MaKCHMaJIbHOM SAPKOCTBIO

HpI/I BpAIICHUU PYYKH ITIOTCHIHUOMETPA APKOCTb U3MCHSCTCA

IIJIaBHO

[Tpn HaXxaTK Ha KHOIIKY SIPKOCTh BCEX CBETOJIMOIOB
nepexoaut B 100 %, a npu OTIyCKaHUU cHUCTEMa

BO3BpallacTCsa B UCXOAHOC COCTOAHHNC

Koz nporpammsl onTUMU3HPOBaH (B KOJE HCTIONb3YIOTCS

OHUKIBI, BCTBJ'ICHI/IH)

YuraeMoCTh KOJIa (HaJ'II/I‘-II/Ie KOMMCHTApHUEB K OCHOBHBIM
OJI0KaM Koza, I/IH(I)OpMaTI/IBHBIC HMCHA IICPEMCHHBIX,

BBIJICJIICHHUEC OTCTyIIaMU IIUKJIOB U T. ]1.)

10

Cocrasiena IMPUHIUIIHAJIbHAA CXEMaA DJICKTPUUCCKHUX
COEIMHEHHI COOpaHHOTO YCTPOMCTBA (B COOTBETCTBUU C
I'OCT 2.702-2011)

11

YcTpoiicTBo coOpaHO BEpHO U aKKYPaTHO (UCIIOJIb30BaHbI
Pa3HOLIBETHBIE MIEPEMBIUKH J1JIs1 COETMHEHUS] KOHTAKTOB
KOMITOHEHTOB, OTCYTCTBYIOT OIITMOKH MPHU TOIKITIOYCHUH

KOMIIOHCHTOB, COCIMHCHUS BBITIOJTHEHBI JOJI’KHBIM O6p2130M)

Hroro:

35

* 1. 1-7 (o0 BO3BMOXKHOCTH, 11) OIlEHUBAIOTCS HETIOCPEICTBEHHO B MOMEHT TOTIBITKH B

MPUCYTCTBUH YUACTHHUKOB; II. 8-11 OIICHUBAKOTCA B OTCYTCTBHUEC YYACTHUKOB, ITIOCJIC 3aBCPIICHUS

MMPAKTUYCCKOI'0 Typa.
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IIpumep pa3padoTKu KapT MOONEPAHOHHOT0 KOHTPOJIS JIsl YYaCTHHKOB U KIOPH

1mo MojaeMpoOBaHUIO IBEHHBIX U31eTUil

No Makec. Bann
Kpumepuu oyenusanus
n/n bann | yyacmHuka
HaneceHnune HOBBIX JIUHHUI (pacoHA U HAIMHUCEH HA YepTexe 6,0
OCHOBBI
Hanecenue JMHUIA 1JI51 TOCTPOEHUS: 2,0
—BCIIOMOTraTeJIbHBIX JeTaJIeH;
—neTaJeii, TpedyIoIuX U3MeHeHusl PopMbl.
IMocTpoeHune TOMOJHUTEILHBIX JIEKOPATHBHBIX JeTaJIei
H3roroBienne BLIKPOEK 12,0
Pacnosio:keHne BHIKPOEK HA JIHCTe GyMaru B COOTBETCTBHH
C HAMpaBJIeHHEM J10JIeBOii HUTH
Hroro 20

IIpumep pa3padoTkn KapT NOONEPANUOHHOT0 KOHTPOJIA 1JIsl Y4ACTHUKOB M *KIOPH

1o MoaeMpoBaHHIO IIBEMHBIX H3/1EIHI ¢ HCI0Ib30BAHHEM I'PAPUYECKUX PEJAKTOPOB

Ne Make. bann
Kpumepuu oyenusanus
n/n bann | yuacmuuxa
Hanecenue HOBBIX TUHUI (pacoHA U HAANUCEH HA YepTexke 6
OCHOBBI
Hanecenue JJUHUH 1JI IOCTPOCHUSA: 4

- BCIIOMOraTe/JIbHbIX neTaneﬁ;

- AeTaJjiel, TpeOyIMX H3MeHeHHsl (POPMBI.
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Ne Maxe. bann
Kpumepuu oyenusanus
n/n banmn | yuacmuuka
IlocTpoeHue 10NMOJHUTENbHBIX IEKOPATHBHBIX JeTaJIeil
H3roroBieHne BHIKPOEK 10
PacnoJsioskeHne BHIKPOEK B COOTBETCTBHM ¢ HANIPABJIEHH EM
0JIEBOM HUTH
Hroro 20
IIpumep pa3padoTKu KapT NOONEPAUOHHOT0 KOHTPOJIS /ISl YYACTHUKOB U KIOPH
no O0padoTke MIBEfHOr0 M3/1e/1Usl HJIU y3J1a HA HIBEiiHO-BHIIINBAJIbHOM 000py10BAHUH
No Makec. bann
Kpumepuu oyenueanus
n/n bann | yuacmuuxa
TexHu4eckue ycJI0BHS HA U3TOTOBJICHHUE M3/1eJINS 8,5
Xapakrep odopmiieHns U3aeHA JEKOPOM 3
Opranu3anus paéoThl M0 BHINOJHEHUIO BBIIIMBKH 3,5
Hroro: 15
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IIpumep pa3padoTKu KapT MOONEPANMOHHOTO KOHTPOJIS /Il YYACTHHKOB H KIOPH

no MexaHn4yeckoi 00padoTKe MBEHHOI0 U31eJUs UIH y3J1a

No Makc. bann
Kpumepuu oyenusanusa
n/n oann VUACMHUKA
TexHUYecKHe YCIOBHS HA U3rOTOBJIEHHE U3/IeJIHA 10
Xapakrep odopmiieHHs U31eIHA JEKOPOM 5
Hroro: 15
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Ipumep pa3paboTKu KAPT NOONEPANMOHHOTO KOHTPOJISI IJIsl YYACTHUKOB H JKIOPH

no 3D-MoeTMPOBAHHIO U NTeYATH

Ne Marxe. bann
Kpumepuu oyenusanus

n/n bann | yuacmuuka

3D-monenupoBanue B CAIIP

1 | Texunueckue 0cOOEHHOCTH CO3AaHHOM yyacTHUKOM 3D-monesn 10
OueHka CKIaAbIBA€TCA [0 HAJIMYMIO JJEMEHTOB, B Mpenenax
MakcuMymMma:

2 | C1oxxHOCTH paspadoTaHHoil KOHCTPYKIMH 3D-monean, 3
Moaupukanusa (popma, TeXHHYECKHE PeLICHHs, TPYA0EMKOCTb)

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

3 | Daiia koMaHAHOrO KoAa st 3D-meyaTu mMoaeju B mporpamme- 3
caaiicepe (manpumep, Cura, Polygon uiam uHoii)

OueHka CckaaAbIBaeTCd [0 HAJIWYUIO BJEMEHTOB, B Ipeaenax
MaKkCUMyMa:

4 | DddekTUBHOCTH pa3MelIeHUs] U3/1eJTusl 2
OueHka ckiaAbIBa€TCd [0 HAIMYMUIO D3JIEMEHTOB, B IIpejaenax
MaKCUMyMa:

OuneHka pacne4yaTaHHOr0 NPOTOTHIIA

5 | [IporoTum u3zneaus (aeraseii): 7
Onenka cknagplBacTCd 10 HAIAYUIO DBJIEMEHTOB, B Ipeaenax
MaKkCUMyMa:

I'padpuueckoe opopmiienne 3aganus

6 | [IpeaBapuTebHBIN 3CKM3/TeXHUYECKHI PUCYHOK Ha Oymare 2
OneHka ckIajgplBaeTcs MO HAJIWYUIO DJEMEHTOB, B Ipejaenax
MaKCUMyMa:

7 | AroroBble yepTexu (Ha Gymare MM B 3JIEKTPOHHOM BH/€) 8
Onenka cknajgplBacTCd 10 HAIWYUIO D3JEMEHTOB, B Ipeaenax
MaKCUMyMa:

Hroro: 35

70




IIpumep pa3padoTKu KapT MOONEPANMOHHOTO KOHTPOJIS 1JIsl Y4ACTHUKOB H KIOPH

no O0pabdoTKe MaTepuAaIOB HA JIa3ePHO-TPABUPOBAJILHON MAIIMHE

bann
Ne Make.
Kpumepuu oyenusanus yuacmH
n/n oann
uka
Brimonnenue scku3a 10 Havana paboTsl B rpaUuecKuX peJaKkTopax.
KauectBo ackmza. Cobmoaenue tpedoBanuii u 'OCToB (Hanuuue Bcex

1 | geraineii Ha 3cKu3e, TPOyMaHa KOHCTPYKIIHS, HAJIMYKE BCEX JIIEMEHTOB 2
COeIMHEHUS U COOPKH, IPETyCMOTPEHA OT/IENKa, COOJIIO/IEH MacIlTal,
pa3Mepbl IPUCYTCTBYIOT)

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

2 | 3nanue 6a3oBoro uHTepdeiica, padborta B rpaduuecKoM peaaKTope Win/u 1
cucteme CAD/CAM (cTemeHb CaMOCTOSITEIBHOCTH H3TOTOBJIICHUS
MOJICIIN )

3 | Tounocts MonenupoBaHusi 00BEKTa (COOTBETCTBHE pPa3pabOTAaHHOMY 1
ACKU3Y)

4 | CnoxxHOCTh BBIIONHEHHS (KOH(MUTYypalus, TEXHUYECKUE pEelICHHUS, 8
KOJIMYECTBO M TPYAOEMKOCTh UCIIOJIb30BAHHBIX HHCTPYMEHTOB, HAJTMYNE
JIOTIOTHUTEJILHBIX 3JIEMEHTOB)

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

5 | YpoBeHb TOTOBHOCTH MOAEIH JUI OJIa4X Ha JIa3€pHO-TPAaBUPOBAIBHYIO 1
MaIIHHY

6 | DPPeKTHBHOCTD MPUMEHEHHS JIa3€PHO-TPAaBUPOBAITBHON MAIIHHBI 1
(ONTUMaNbHOCTH UCIOIb30BAHUS MM HEUCIIOIb30BaHUS )

7 | HaBbIku BiaieHUs! pabOThI CO CTAHKOM 1
Ounenka roroBoro u3aeans (1eTajan) 13
OreHka KauecTBa U3rOTOBJICHHS BCeX JeTaje
KauectBo cbopku

10 | KauectBO OoTIENKH

11 | U3nenue BBINONHSAET CBOM (DYHKIIMH, MTOJIBUKHBIE M 3alTUPAIOLINE U T.JI.
paboTtarT
I'paduyeckoe opopmiieHHe NpoeKTa 5

12 | 3aenue COOTBETCTBYET 3CKU3Y Ha OyMa)KHOM HOCHUTEIIE 1

13 | Pabounii 3cKU3 B 3JICKTPOHHOM BHJIE BHITIOTHEH 2

14 | IIpencraBieHa HHCTPYKIMOHHASA KapTa COOPKH 2

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

no [IpoMbinIeHHOMY TU3alHHY

Ne Makec. bann
Kpumepuu oyenusanus
n/n bamn | yyacmuuxa
CooTBeTcTBHE TeMe 3a1aHNsl, QYHKIUOHAIBHOCTH 3
TpeGoBaHus K YepTeKy 12
Crenundukanus
Yeprexu o OCT
Hanmnuune nzomerpudeckoro nzoopaxkenus (3D momenn)
[TpaBUIBHOCTH COXpaHeHUs (aiiaoB
TpeboBanus Kk Mmoaeau 8
TpeGoBanns k n300pa:keHUusIM (pPeHIePHHIY) 6
TpeGoBaHus K aHUMAIUN 6
Hroro: 35
IIpumep pa3padoTKku KAPT MOONEPANMOHHOTO KOHTPOJIS [JIsl YYACTHUKOB M KIOPH
no npaktuke «MexaHnyeckas 1epeBoodpadoTka»
bann
Ne Makc.
Kpumepuu oyenueanus yuacmu
n/n oann
uxa
1 | IMoxroroBka cTaHKa, TOKAPHBIX W CTOJSPHBIX HWHCTPYMEHTOB K 3
paboTe, ycTaHOBKA 3arOTOBKHU
2 | Pa3pabotka ueprexa neranu B cooTBeTcTBHE ¢ ECKJI
3 | Pa3paboTka yueOHO-TEXHOIOTHUECKON KapThl H3TOTOBJICHUS AeTaneit 5
TexHoIOTHs H3rOTOBJICHUS U3AEIIHS 22
4 | CobnrofeHne TMHEWHBIX U [IIHHAPUYECKUX Pa3MEPOB 9
5 | Cobmonenue dhopM (cdep, KOHYCOB H T.1.) 8
6 | CoOuroieHre YHCTOTH 00PaOOTKH M MIEPOXOBATOCTH 2
7 | dexopaTuBHas OTJENKA 3
Hroro: 35
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IIpumep pa3padoTKn KapT MOONEPANMOHHOI0 KOHTPOJIA 1JIsl Y4ACTHMKOB M KIOPH

1o npakTuke «MexaHn4yeckasi MeTaLLI000padoOTKa»

Ne Maxe. bann
Kpumepuu oyenusanus
n/n oann VUACMHUKA
1 | IloaroroBka cTaHKa, TOKAPHBIX M CIIECAPHBIX HHCTPYMEHTOB K 1
pabote, yCTaHOBKA 3arOTOBKHU
2 | Pa3paboTtka ueprexka aeranmu B coorBercTBUM ¢ ECK]l (ecnm 3
Tpedyercs)
3 | Pazpaborka y4eOHO-TEXHOJOTMYECKOW KapThl HM3TOTOBJICHUS 7
Jeraneu
TexHOIOrnsI N3TOTOBIIEHUS U3IEITHS 24
4 | CobmoneHre IMHEHHBIX ¥ HWINHAPUIECKAX Pa3MepOB 10
5 | Cobmronenue hopm (cdep, KOHYCOB H T.11.)
6 | CoOmrogenue 4uCTOThl 0OPabOTKHU U MIEPOXOBATOCTH
7 | Cobnronenue npaBui 6€30MacHON pabOTHI
Hroro: 35
IIpumep pa3padoTKu KAPT MOONEPANMOHHOT0 KOHTPOJIS IJIsl YYACTHUKOB H JKIOPH
110 PYy4HOii 1epeBo0o0padoTKe
Ne Makc. bann
Kpumepuu oyenusanus
n/n bann | ywacmuuxa
1 | Pazpabotka paboyero uepre:xka B coorBercTBUM ¢ ECKII: 3
NPOCTaHOBKA TabapUTHBIX Pa3MepOB, Pa3MEpPOB KOHCTPYKTHUBHBIX
HJIEMEHTOB
2 | PazpaboTka yueOHO-TEXHOJIOTMYECKOM KapThl  HU3TOTOBJIEHUS 4
Jeranei
3 | AuzaifHepckoe perieHue (OTIMYHOE OT IMpeACTaBICHHOro o0pasia) 2
TexXHONOTHsI U3TOTOBIICHHSI U3JIENUS TI0 AETAIBHO: 26
4 | Hderans 1. CobmoneHne rabapuTHBIX pa3MepoB 2-4
5 Herans 1. llnudoska aeraneit, Hanmane Gacox 1
6 | Herans 2. Cobnronenue rabapuTHBIX pa3MepoB 2-4
7 Herans 2. [llnudoska aeraneit, Hanmane Gacox 1
9 | KagecTBo cOOpKH 3
10 | HexopaTuBHas oTaenKa netanu (-nei) 3
Hroro: 35
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IIpumep pa3padoTku KapT MOONEPANHOHHOT0 KOHTPOJIA 1Jisl YYACTHUKOB M *KIOPH
M0 PY4HOIi MeTa/L1000padoTKe

Ne Make. bann
Kpumepuu oyenueanus
n/n oann VUACMHUKA
1 | Pazpabotka pabGouero uepte:ka B cooTBercTBUM ¢ ECK/I: 3
MPOCTAHOBKA rabapUTHBIX Pa3MEpOB, Pa3MEPOB KOHCTPYKTHUBHBIX
3JIEMEHTOB (ecnu TpedyeTcs)
2 | PazpaboTka y4yeOHO-TEXHOJIOTMYECKON KapThl H3TOTOBIICHUS 7
neTajen
TexHOJIOTHsI U3TOTOBJICHUS U3/IEITIUS: 25
3 | Cobumonenune rabapuTHBIX pa3MEPOB U MPSIMOYTOJIbHOCTH 2-4
4 | Cropona 1. CobmroneHne TUHEHHBIX pa3MepOB U Ka4eCTBO 1-2
BBITIOJTHEHUS
5 | Cropona 2. CobmrofeHre TUHEHHBIX pa3MepOB U Ka4eCTBO 1-2
BBITIOJTHECHUS
6 | OrBepcrue 1. [lozunmonupoBanue (pa3MeTKa) U MUIHHIPUIHOCTD, 1-2
7 | OtBepcrue 2. [To3unmonrnpoBanue (pa3MeTka) U WIMHIPUYHOCTb, 1-2
8 | KagectBo mocToOpaboTKH 3
Hroro: 35

IIpumep pa3padoTKn KAPT MOONEPANUOHHOTO KOHTPOJIS /1JIsl Y4AaCTHUKOB M JKIOPH
1o JJIeKTPOTEXHUKeE

No Make. bann
Kpumepuu oyenusanusa
n/n oann VUacmHUKa
1 | Pacuer orpaHMuYMBAIOIIErO PE3UCTOpa Ul CBETOIMOJA U MOA00p 2
OpKaiIIero o COMpOTHBIIEHUIO PE3UCTOPA U3 JOCTYITHBIX
2 | Pacuer pe3ucropa 6a3sl TpaH3HCTOpa U MOAOOpP OMIKaiIIero mo 3
COIIPOTHBIICHUIO PE3UCTOPA U3 AOCTYIHBIX
3 | Co3znanue NPUHLIMITHAIBHONW CXEMBbI M0 TEXHUYECKHM YCIOBHUSM B 7
CAIIP
4 | PazpaboTtka neyatHoi miaThl o co3aHHoi cxeme B CAITP 7
5 | COopka 3JeKTpUYecKoil 1ienu Ha OecracuHoi MakeTHOH Iuiare 1o 7
pa3paboTaHHOI cxeme
6 | PaboTocnocoOHOCTH CXeMBbI C HAPSHKEHUEM MTUTAaHUs 5
7 | Bpems paGoTtsl 4
8 | HecoOmonenne mpaBwiI TEXHUKH O€30MACHOCTH M TIOpSIKAa Ha -1
paboueM Mecte Tipu cobopke (1 Oamt 3a Kax0€ HapyIICHHE)
Hroro 35

Pa3paboTunku 3aaHuii MOTYT HUCIIOJIB30BAaTh MPUMEPHI JIsl COCTABICHUS MPAKTUYECKOTO 3aJaHUs
HIKOJIBHOTO U MYHUIIMIIAJIBHOTO 3Tara, UCHOJb3Ys Kak oOlIie rpymHibl KPUTEPUEB, TaK U YaCTHbBIE
Kkputepuu, pekomenaosanssle [{IIMK.
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IIpumepHBbIe KpUTEPHUH OLIEHKH TBOPYECKOI0 MPOEKTA

Ilpogpune «Kyromypa ooma, ousaiin u mexnoaozuu»

(pa3BepHyTas cxema OIEHKH)

[Tpunoxenue 5

Kpumepuu ouyenxu npoexma

bannw

¢axmy

ITosicHuTeILHAA
3aMUACKA

10 6an0B

Copepxanue 1 opopMIeHHE JOKYMEHTAIMH IIPOEKTa

10

11

O6miee opopmienue: MexayHapoIHBIN CTaHAAPT
o OopMIICHHS TPOCKTHON TOKYMEHTAIINHN)
(ma— 1; mer — 0)

1.2

KauecTBoO TCOPETHYECCKOI0 HCCJICA0BAHUSA

1.2.1

Hanwmuue akTyaibHOCTH U 000CHOBaHHUE MTPOOJIEMBI B
uccienyeMoi cdepe
(ma—0,5; met — 0)

0/0,5

122

®opMyIMpOBKA TEMBI, LEJIEH U 3a]1a4 IPOEKTa
(chopmynupoBanbl TOMHOCTHIO — 0,5; HE chopMyITUpPOBaHBI —

0)

0/0,5

123

Co6op unpopmanuu no npoodieme

(IpoBeIeHNEe MapKETHHTOBOTO UCCIICIOBAHUS

JUTSL BBISIBIICHHSI CITPOCA Ha TIPOCKTUPYEMbIH 00BEKT TPy/1a)
(ma—0,5; et — 0)

0/0,5

124

[peanpoeKTHOE UCCIENOBAHKE: AHAIN3 UCTOPUUECKUX
IPOTOTHUIIOB M COBPEMEHHBIX aHAJIOTOB
(ma—0,5; mer — 0)

0/0,5

125

[IpennoxeHus peuieHus BbIIBIEHHON MPOOIEMBbI.
ABTOpCKas KOHLENIMs poekTa. BeiOop ontumansHON
uaeu. OnucaHue NpoeKTUPYEMOIro MaTeprUaIbHOr0 00bEKTa
(ma—0,5; et — 0)

0/0,5

126

[IprMeHeHre MeTOI0B MPOEKTUPOBAHUS U HCCIIEA0BAaHUS
aHaTM3UpyeMoil MpoOIIeMBl U 3HAHHUE TIPOLIETYP UX
IIPOBECHUS

(ymeer npumensTh — 0,5; He ymeeT npumeHsTh — 0)

0/0,5

13

eraTI/IBHOCTL N HOBU3HA MMPOECKTA

131

OpUrMHaNBHOCTH MPEIOKEHHBIX UICH:

—(hopMa 1 QyHKITUS U3IENNI: COOTBETCTBUE TIEPCIIEKTUBHBIM
TEHICHIIUSM MOJIBI, Ha3Ha4YeHHE, aBaHTapJHOCTH,
KPEaTHBHOCTB, CIICJIOBAHUE TPAUIINSAM U T. II.;
—KOHCTPYKIIUS:  YHUBEPCAIbHOCTh,  JPrOHOMUYHOCTH,
OPUTHHAIILHOCTD, JIETKOCTH H T. JI;

—KOJIOPUCTHUKA: COOTBETCTBHE AaKTyaJdbHBIM TEHICHIIHSIM
MOJIbI, HWHTEPECHOE TOHAJIBLHOE M IIBETOBOE pEUICHHE,
MPOIMOPIIMOHAILHOE COOTHOIIICHHE IIBETOB, 3HAYCHHE W
CHUMBOJIMKA [IBETA B TIPEJICTABICHHBIX 00BEKTAX H T. II.
(ma— 1; Her — 0)

0/1

1.3.2

HoBn3Ha, 3HauYuMOCTP M  YHHKQJIbHOCTh  IPOEKTA
(pa3paboTKa U M3rOTOBJICHHE aBTOPCKUX IMOJIOTEH; POCIHCH
TKaHEeW M0 AaBTOPCKUM pHUCYHKaM; pa3paboTKa HOBBIX
TEXHUK  W3INOTOBJICHUS; OPUIMHAJIBHOE IPUMECHEHHUE

0/1/2
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Kpumepuu ouyenxu npoexma

bannw

Ilo
¢axmy

Pa3IMYHBIX MATEPHAIIOB; UCIIOJIB30BAHUE HETPAIUITHOHHBIX
MaTEepUaIOB U aBTOPCKHUX TEXHOJIOTHH U T. 11.)
(ma — 2; mpeacTaBieHbl HE B MOIHOM Mepe — 1; HeT — 0)

14

Pa3paboTka TeXHOJIOrH4ecKoro nmpouecca

141

Bb160p TeXHOJIOTHH U3TrOTOBIICHHS, BUIA U KJlacca
TEXHOJIOTUYECKOT0 000pYI0BaHUs U MPUCITOCOOICHUI
(ecth ccpuiku mitn onucanue — 0,5, Het — 0)

0/0,5

1.4.2

KauecTBO 5CKH30B, CXEM, YEPTEIKEH, TEXHOIOTHUECKIX
kapT (YypoBeHb rpauIecKoi MoJjaun ¢ UCIOIb30BaHUEM
KOMITBIOTEPHBIX IIPOrPAMM WIH OT PYKH, COOTBETCTBUE
gyeprexeit [OCT) (ma—0,5; ver — 0)

0/0,5

143

[TpuMmeHeHre 3HaHUN METOJ0B TU3aliHEPCKON paboThI

B COOTBETCTBYIOIEH UHAYCTPUU. Y MEHUE aHATIU3UPOBATH
pe3yJbTaThl UCCIIETOBAHMS, YPOBEHb 0000IICHUS;
IIPEIJIOKEHUS TI0 BHEAPEHHUIO

(ma — 1; paccmorpen oaun kputepuii — 0,5; Het — 0)

0/0,5/1

144

DKOHOMMYECKAs ¥ SKOJIOTMYECcKasi OLIEHKa MPOU3BOCTBA
WJIM U3TOTOBJICHUS U3/ICIUS
(ma — 1; paccmotpen oaun kputepuii — 0,5; Het — 0)

0/0,5/1

Onenka
n3aeJaus

20 0a1a

Ju3aiiH MpPoAyKTa TBOPYECKOT0 MPOeKTa

20

2.1

HoBu3Ha 1 OpUrHHAIBHOCTH NPOJYKTA, €0
XYyH0KECTBEHHAsI BRIPA3UTEIbHOCTh, COOTBETCTBHE
MOJIHBIM TCHJICHIIUSIM:

—sipKasi ”HAUBHUYaTbHOCTH CO3/IaHHOTO 00pasa, cuia
HMOIMOHAIBHOTO BO3IEHCTBUS KOHKYPCHOTO HU3JIENHUs
(xoMrIeKTa)

(0OBEKT HOBBIN — 6; OPHUTHHAIIBHBIN — 3, cTepeoTHHbII —0)

0/3/6

2.2

Komnozumus npoektupyemMoro o0bekTa, TapMOHU,
scTeTuka (BHEUIHss (opMa, KOHCTPYKIIHSL, KOJTIOPUCTHKA,
JCKOp U €TO OPUT'MHAJIBHOCTD / XYO0XKECTBCHHOC
odopmieHue)

(1es10cTHOCTD — 4; He cOamaHcupoBaHHOCTH — 0)

2.3

KaudecTBO M3roTOBIEHUS MPEICTABIAEMOIO U3AEIIHNS,
TOBApHBIN BUJT

(xauecTBeHHO — 4, TpeOyeTcs He3HaYUTeNbHas JopaboTKa —
2, He kayecTBeHHO — 0)

0/2/4

2.4

ParnmoHansHOCTh UM TPYAOEMKOCTH CO3IaHUS MIPOIYKTA,
CJIO)KHOCTD, MHOFO(i)YHKHI/IOHaJ'H)HOCTB 1 BapUaTUBHOCTDH
JEMOHCTPUPYEMOTO U3JIeTIHs, aBTOPCKUI MaTepua)

(ot 0 1o 3)

0-3

2.5

[TepcrieKTHBHOCTH U KOHKYPEHTOCIIOCOOHOCTD
CITPOCKTUPOBAHHOM MOJIENH (apT-00BEKTa W KOJUICKITUN
B [IPOU3BO/ICTBO; ATEHTOBAHUE TOJIE3HOW MOJIEIN UITU
OPUTHMHAILHON TEXHOJIOTHU U3TOTOBJICHHUS ) (ot 0 10 3)

Onenka

3allIMThI

IMpoueaypa npe3eHTAUN MPOEKTA

10

3.1

PernameHT npe3eHTanuu (IeI10BOK 3TUKET U UMUK
YYaCTHHKA BO BpeMsl H3JI0KEHHsI MaTepualla; COOJII0ICHHUE

0/1/2
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Ilo
Kpumepuu ouenxku npoexma bannu
¢axmy
MPOeKTA BPEMEHHBIX PAMOK 3aIIUThI) (ot 0 10 2)
10 assI0B 3.2 |KayecTBO nmojauu Matepuaa 1 MpeACcTaBICHUS U3CIINs: 0-3
—OpPHUTMHAILHOCTH MPE/ICTABICHUS U KAYeCTBO
ANIEKTPOHHOM TIpe3eHTanuu (16amn);
—KyJIbTypa peuH, YeTKOCTh, KOHKPETHOCTh M JIOTHKA
U3JIOKEHUS TTpo0sIemMbl uccneaopanus (1 6amn);
—BJIaJICHHE TIOHATUIHBIM MPO(HECCHOHAIBHBIM allapaToM
(1 6amn). (ot 0 110 3)
3.3 |Hcnonp30oBanue 3HaHUI BHE IIKOJILHOM ITPOrPaMMBbI 0/1/ 2
(ot 0 10 2)
3.4 |[loHnMaHue CyTH 3a7aBaeMbIX BOIIPOCOB U 0/1/2
apryMEHTHPOBAHHOCTh OTBETOB (ot 0 10 2)
3.5 |CooTBeTCTBHE COJIEPYKAHMSI BEIBOJIOB cojepxkanuto e 1 | 0/1
3aj1a4, KOHKPETHOCTh U CAMOCTOSITEIIbHOCTh BHIBOJIOB
(COOTBETCTBYET MOJHOCTHIO — 1; He cooTBeTCTBYET — 0)
Hroro 40
IIpumepHbIe KpUTEPHUN OLIEHKH TBOpUYecKOro npoexkra KT
(cokpareHHast cxeMa OIIEHKH)
1o
Kpumepuu ouyenku npoekma Bannwt
¢axmy
IosicuntenbHasi| 1 |Coaepixxanue u opopMiieHHe JOKYMEHTAIUM MTPOEKTA 10
3anucKa 1.1 |O0mee opopmienne (MexTyHapOAHbIH cTaHAAPT
0-1
oopMIICHHS TTPOEKTHOM TOKYMEHTAIINN )
1.2 |KauecTBo uccienoBaHus 0-3
1.3 |KpeaTuBHOCTb U HOBH3HA MPOEKTA 0-3
1.4 |Pa3paboTka TEXHOJIOIMYECKOT0 Ipoliecca 0-3
Onenka 2 |/Iu3aiiH NPOAYKTA TBOPYECKOI'0 MPOEKTA 20
u3aeaust 2.1 |HoBu3HA ¥ OPUTHHAIBHOCTH MTPOIAYKTA 0-6
2.2 |Kommno3umus npoekTupyeMoro o0bekTa, rapMoHHUs,
0-4
ACTETHKA
2.3 |KadecTBO M TOBapHBIA BUJI MPEICTABIIEMOTO U3ICIIHS 0-4
2.4 |PanioHATBHOCTH HITH TPYAOEMKOCTh CO3JIaHHS MTPOIYKTA,
MHOT'O()YHKIIMOHAJILHOCTh ¥ BAPHATUBHOCTh 0-3
JIEMOHCTPUPYEMOTO U3JIENNs, aBTOPCKUI MaTepHrai
2.5 |[TepcIeKTHBHOCTH W KOHKYPEHTOCIIOCOOHOCTD 0-3
Onenka 3 |IIpoueaypa npe3eHTAUH MPOEKTA 10
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Kpumepuu oyenxku npoexkma

bannw

¢axmy

3alMThbI

MPOeKTA

3.1 |PermameHT npe3eHTaIIuN

3.2 |KauecTBO nmojjaun MaTepuaia 1 MpeaCcTaBICHHUs U3/ICIHs

0-3

3.3

Hcnonbs3oBaHue 3HaHUHI BHE LIKOJIBHOW ITPOTPaMMBbI

0-2

3.4 (IlonumaHue CyTH 3a/1aBaeéMbIX BOIIPOCOB U

apryMEHTUPOBAHHOCTh OTBETOB

HToro

40

IMpoduab «TexHuka, TEXHOJOTMN U TEXHHYECKOE TBOPYECTBO
I[IpumepHbIe KPpUTEPUHU OLIEHKH TBOPYECKOT0 MPOEKTA
C JJIeMeHTAMU HCCJIeIoBaHusl (Pa3BepPHYTAasi CXeMa OIleHKH)

Kpumepuu oyenxu npoexma

bannvt

daxmy

IlosicuuTe
JbHaA
3amuckKa
10

0aJ1J10B

Copepxxanue u opopmiieHHe JOKYMEHTAIUHM IIPOEKTA

10

Ob6mee odopmnenue: (opuenramuss ©Ha [OCT 7.32-2017
MexnyHapoaHsblii CTaHIapT oopmienus IIPOEKTHOU
nokymenTanuu) (ma — 1; et — 0) OdopmieHre TUTYIBHOTO JIHCTA,
enuHoe (¢opmarupoBaHue Tekcta — 0,5 Oamma W CKBO3HOE
opopmiienue Tabauiy — 0,25 Oamma W CKBO3HOE OGOPMIICHHE
pucynkoB — 0,25 6amioB. B ciydae eciiv He COONIOACH MYHKT TIO
dbopMaTupOBaHUIO TEKCTA, TO olleHKa 0 6asIoB.

TexHonornueckoe KapThl U YEPTEKH OLEHUBaIOT B 1. 1.4.2

0/0,5/0,75/
1

1.2

KauecTBoO TCOPETHYCCKOTO UCCIICA0OBAHUS

3

1.2.1

Hanuuue akTyanbHOCTH U 00OCHOBaHHE MPOOJIEMBI B HCCIEAYEMOM
chepe; (Hamuuue oOocHoBaHusi mpoOnemsl — 0,25 Oamna wu
Hanruue akryansHocTH — 0,25 Gamna; et — 0)

0/0,25/0,5

122

DopMyIupoBKa TEMBI, LIEJel U 3a/1a4 TPOEKTa,

(lenb cpopmynnpoBaHa U COOTBETCTBYET COJACPKAHUIO M BBIBOJIAM
— 0,25 Gamna u 3anauu cHOPMYITUPOBAHBI TTOJTHOCTBIO M OTPAXKAIOT
Bce aTarnbl padbotsl — 0,25 damna; He chopmynuposansi — 0).

B cnydae orcyrcTBHs Lienu, 3aJadd HE OLEHMBAIOTCA. B cirydae
€CIIM 3a/laud He OTPa)KaloT IMOCIEeI0BaTeIbHbIN MyTh BBIIOIHEHUS
IIPOEKTA, TO BBICTABIISIETCS OlIEHKa 3a 3a1a4u — 0 0aios.

0/0,25/0,5

123

IIpuMeHeHHEe  METOLOB  IPOCKTUPOBAaHUA U HMCCIECIOBAaHUSA
QHIM3UPYEMON MpOOJIEMbl M 3HAHUE MPOLENYp HUX HPOBEACHMS
(Jomxupl  OBITH  MpeNCTaBIEHBI  METOJbl  MPOEKTUPOBAHMS,
UCIIOJIB3YEMBIE IIPU MOJTOTOBKE IPOEKTA, BBIIEIEHBI OTACIbHBIM
NYHKTOM, B cooTBeTCTBUH ¢ TPU3)

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

0/0,5

124

Co6op uHpopmanuu 1o mpobreme (MPoBeIEHHUE MAPKETHHTOBOTO
WCCIJICTOBAHMSI JIJISl BBISBJIICHHS CIIPOCAa HA MPOCKTHPYEMBIH 00BEKT
TpyJa) BBHINONHSAETCS JO Hayala MPOCKTHPOBAHHS —H3/CTUS;
(ma—0,5; et — 0)

0/0,5

125

[TpeanpoekTHOE HCCIeJOBaHUE: aHATM3 UCTOPUYECKUX MTPOTOTHUIIOB
— 0,25 6anna u coBpemeHHbIx aHanoros. (IIpoBeneHue nmaTeHTHOrO
UCCleIoBaHMs, HamucaHue pedepara (mo 1  crp.) gus

0/0,25/0,7
5/1
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Kpumepuu ouyenxu npoexma

bannw

daxmy

MOTCHIIMATBHOTO O(OpPMIICHUS TIpaB Ha HUHTEIUICKTYaIbHYIO
cobctBeHHOCTH — 0,75 Gasa) Her — 0

1.3

Pa3paboTka TeXHO0JOrH4ecKOro nmpouecca

131

Beibop  TexHonormM — M3TOTOBJICHHWS, BHJAAa W Kiacca
TEXHOJIOTHYECKOT0 000PYI0BaHHs M IPUCIIOCOOIEHMI
(ecthb ccputku win onucanue — 0,5, et — 0)

0/0,5

1.3.2

KauecTBO 3CKH30B, cXeM, uepTeked, TEXHOJIOTUYECKUX KapT
(ypoBeHb rpaduyeckoit mojauu ¢ UCIOJIb30BAHUEM KOMITBIOTEPHBIX
MporpamMmm WIH OT PYKH, cooTBeTcTBUE YepTexeid [[OCT)

UYeprexu — 0,5 6anna

Texnomornueckas kapta — 0,5 6ama Her — 0

0/0,5/1

1.3.3

[lpumeHenne 3HaHWN METONOB JU3allHEpCKOW  paboThl B
COOTBETCTBYIOLIEH WHJIyCTPHUH. YMenue aHaJIU3UPOBAThH
pe3yabTaThl UCCIICIOBAHMS, YPOBEHb 0000IEHUS; TPEATIOKECHUS 110
BHEJIPEHUIO

(ma — 0,5; paccmorpeH oauH kputepuii-0,25; et — 0)

0/0,25/0,5

134

DKOHOMHUYECKas W DKOJOTMYecKas OIEeHKAa IPOU3BOJCTBA WIIU
W3TOTOBJICHUS U3JICITHS
(ma — 1; paccmoTpen onuH kpurepuii-0,5; vet — 0)

0/0,5/1

14

eraTI/IBHOCTI) N HOBU3HA IMPOECKTA

3

141

OpUrHHAIBHOCTD MPEIIOKEHHBIX UIIEH:

—(hopMa W (GYHKIUS U3JEIHIA: COOTBETCTBUE MEPCIICKTHBHBIM
TEHJICHIIMSAM TEXHUKH, Ha3HAYCHHE, aBaHTapJHOCTh, KPEATHBHOCTb,
CIIEI0BAaHNE TPAIULUAM U T.J.; — KOHCTPYKIHUS: YHUBEPCAIBHOCTD,
3PrOHOMHUYHOCTh, OPUTHHAIBHOCTD, JIEFKOCTh U T.)1; 0,5 Oaiia
cooTBeTcTBUE TeMe roaa — (0,5 Oasia et — 0

0/0,5/1

1.4.2

HoBu3zHa, 3Ha4MMOCTh M YHUKAJIBHOCTB IIPOEKTA

- pa3paboTKa HOBBIX TEXHUK M3TOTOBJIEHUS; MPUMEHEHUE
HECKOJIbKMX TeXHOoJorHi — 0,5 Oaia;

-  OpUTHMHQJIBHOE  TPUMEHEHUE  pa3IMYHBIX  MaTEpPHUAJOB;
MCIIOJIb30BaHNE HETPAAUIIMOHHBIX MaTepranoB u 1.1. 0,5 6an);

- Het — 0)

0/0,5/1

143

ITokazanusi crnpaBKM Ha 3auMMCTBOBaHUE: YuCTOE LHMTUPOBAHUE
6omnee 10% + 0,5 6amna, OpurunansHocTh 60nee 35% + 0.5 Gamna.
B cnyuae ecniu OpurvHanbHOCTh mpeBblaeT 99% 3a naHHBIN
kputepuii BbicTaBnsercs 0 u3 1. Ecim B aHanmmze paOoThl,
BBISIBJIICTCS 3aMMCTBOBAaHHE U3 OJHO MCTOYHUKA HH(POpMAIII
6onee 50%, TO 3a NaHHYIO TOSCHUTEIBHYIO 3allUCKYy CTaBHUTCA
onenka 0 u3 10.

0/0,5/1

Ouenka
u3aeJans
20 danna

J{n3aiiH NpOAYKTAa TBOPYECKOI0 NMPOEKTA

20

2.1

HoBuzHa M OpUIrMHAJIBHOCTH NPOAYKTA, €ro XyJOKECTBEHHAas
BBIPA3UTEIbHOCTh, COOTBETCTBUE MOJHBIM TEHJCHUUAM TEXHUKU U
TEXHOJIOTHH, KOJTMYECTBO UCIIOJIb3yEMbIX TEXHOIOTHM:

-ApKas ~ MHIUBHJIYaJbHOCTb  CO3JaHHOrO  oOpasza,  cuia
HMOIMOHAIBHOTO BO3/ICHCTBUS KOHKYPCHOTO M3/IeNusl (KOMIUIEKTA)
(OOBEeKT HOBBIH — 6; OpUTHHATIBHBIN — 3, cTepeoTuHbIH —0)

0/2/4/6

2.2

Komnozuiuss mpoekTupyeMoro oOBbeKTa, TapMOHHs, 3CTETHKa,
SproHoMuKa (BHeUIHss ¢popMa, KOHCTPYKIIHS, KOJIOPUCTUKA, AEKOP
U €r0 OPUTHHAIBHOCTB / XyJJO)KECTBEHHOE 0(hopMIIeHHE)
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Kpumepuu ouyenxu npoexma

Banawt

daxmy

(ienocTHOCTh — 4; He cOanaHcupoBaHHOCTH — 0)

2.3

KadyecTBO H3roTOBIIEHUS TPEACTABIAEMOrO W3JENNs, TOBAPHBIN
BUJ, 3aBEPLICHHOCTh, 3aKOHYEHHOCTb  HW3JEIHS:  YYaCTHUK
NOKa3bIBaeT paboTy M (HYHKIMOHHPOBAHUE YCTPOMCTBA C y4eTOM
OT, Ilb u Tx.

(BBIIIOJTHEHO KAa4yeCTBEHHO, Bce paboraer — 4, Tpedyercs
HEe3HayuTeNbHask J0paboTKa U3/ens, HaCTPOMKHU, BMEIIATEIbCTBA B
pabory — 3-1, BBIMONHEHO HE KAa4eCTBEHHO, HE paboTaeT, He
BoIMOTHAET PyHKIHH — 0)

0/1/2/3/4

2.4

PanyonambHOCTE  WIM  TPYAOEMKOCTH  CO3JAaHMS  NPOAYKTAa,
CJI0XKHOCTB; MHOrO()yHKIIMOHAJILHOCTh W BapUaTUBHOCTh
JIEMOHCTPUPYEMOTO U3JIEITHS; (ot 0 no 3 GanoR)

2.5

[lepcrieKTUBHOCTh M KOHKYPEHTOCIOCOOHOCTh CHPOEKTUPOBAHHOMN
u3nenust  (apr-o0beKTa WM  KOJUIEKIMH B NPOU3BOJICTBO;
NaTEHTOBAHUE IOJIC3HON MOJENN WM OPUTHHAIBHON TEXHOJOTHU
U3TOTOBJICHHUS)  YYAaCTHUKOM  JIOJDKHA  OBITh  IPEICTaBJICHA
«KOHIICTIIHS )KU3HW TIPOEKTA, PeATN3allHs ero B Oyaymem

(ot 0 1o 3 GanoB)

Onenka

3aIIUTDI

NMPOEKTa
10 6aas10B

IMpouenypa npe3eHTanuu NPOEKTA

10

Pernament MMpE3CHTaluH (Hpe?,eHTaHI/IOHHI)Iﬁ UMUK YJaCTHUKA BO
BpeMs M3IIOKEHUST MaTepuana — 1 Oamr; coOioeHre BPEeMEHHBIX
paMoK 3amuThl — 1 6asmn) (ot 0 o 2 GaysioB)

0/1/2

3.2

KavecTBo momaun matepuaia v MpeaCTaBICHHS U3

- OPWUTHHAJIBHOCTH TMPEJCTABICHUS ¥ KA4eCTBO OSJICKTPOHHOM
npe3entanuu (16amn);

- KyJIbTypa peYH, YETKOCTh, KOHKPETHOCTh W JIOTMKA H3JIOKCHHUS
npobsieMsl uccienoBanus (1 6amn);

- BJIaJIeHHE TTOHSATUHHBIM TTpodeccronanbHbIM anmaparoM (1 6asm).
(ot 0 10 3 GaymnoB)

3.3

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

0/1/ 2

3.4

[TorrMaHue CyTH 3a/1aBaeMbIX BOIPOCOB H apTyMEHTHPOBAHHOCTH
OTBETOB (ot 0 10 2 GasIOB)

0/1/2

3.5

CooTBeTCTBHE COJCpKaHMA BBIBOJOB COACPIKAHHIO LCIW W 3a4ad,
KOHKPETHOCTL M CaMOCTOSATCIIBHOCTH BBIBOJOB (,Z[OJ'DKHO OBITh
O3BYYCHBI LICJIM 1 3aJIa4X B HA4YAJIC U BBIBO/I B KOHHG)
(COOTBCTCTByCT IMOJIHOCTBIO — 1; HC COOTBCTCTBYCT - 0)

0/1

Hroro

40
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KpuTtepun oneHku TBOpUecKoro npoexkta no npogpuio «Podororexunkay»

Kpumepuu oyenku pooomomexnuueckozo npoekma banner| Ilo
daxmy
IMosicautenbHa |1 [Conep:kanue u opopMieHHe TOKYMEHTAIIUM MPOEKTAa 10
Toonest 1 ]oe TOCT 7.32-2017 0-1
10 621108 . miee opopmieHue (OpueHTaIus Ha 32— ) -
1.2 [KauecTBO TEOPETUYECKOTO HCCIEIOBAHUS 0-3
1.2.1 O6ocHoBaHue akTyaabHOCTH. DOpMyTHUpOBKA LIETH U 0-1
3ajiay, pe3yabTaTa 1 BHIBOJIOB
1.2.2. COop 1 aHasn3 HHPOPMALIUH 110 HCCIETyEeMOM 0-1
mpoOeme
1.2.3 Pa3paboTka uieu 1 KOHIETIUN poooTa. 0-1
DopMyIHpPOBKA TEXHUUECKOTO 3aJaHHsl.
1.3 |Pa3paboTka TEXHOJIOTHYECKOI0O Mpolecca 0-6
1.3.1 Onucanue nporecca MPOSKTUPOBAHUS, H3TOTOBIICHUS, 0-2
[POrpaMMHUPOBAHUS, OTIAAKU, MOAU(PUKALIMU TPOESKTa
1.3.2 KauecTBo cxeMm, 4epTexel u Apyroi 10KyMeHTaluu 0-2
1.3.3 O6ocHOBaHME BBIOOpA MATEPHATIOB, SJIEKTPOHHBIX
KOMIIOHEHTOB, TEXHOJIOTUI MPOEKTUPOBAHUS U 0-2
M3TOTOBJIICHUS
Omnenka 2 |KayecTBO roTOBOr0 M31€eJIUN 20
u3aeaus
2.1 [KpeaTuBHOCTH M HOBHU3HA IIPOEKTA 0-2
20 6ans0B  |2.2 [P0OOTOTEXHUYECKAS CIIOKHOCTD U3/IEIINS: 0-9
2.2.1 KoHCTpYKIHS 1 MEXaHU3MBI 0-3
2.2.2 DnexTpoHuKa 0-3
2.2.3 [IporpaMmMHOe oOecrieueHre u aaropuT™Mel ynpasienus| 0-3
2.3 [PaboTOCIIOCOOHOCTH TOTOBOT'O TTPOEKTA 0-3
2.4 |9cTeTHyecKHil BUJ U Ka4eCTBO MPOEKTa 0-2
2.5 [TpynoeMKOCTh CO3JJaHHs TPOSKTA 0-2
2.6 [[IpakTHyeckas 3HaYMMOCTb U MEPCIEKTUBHOCTD pazpaboTku | 0-2
Ouenka 3 [[Ipoueaypa npe3eHTAMHU MPOEKTA 10
3aIMTHI
npoekTa 3.1 [PernameHT mpe3eHTAINH 0-1
3.2 [KadecTBO Mojjaun MaTepuasa v MPEeJACTABICHUS H3ACITUs 0-2
10 6ass10B
3.3 |Coneprkanue nokIaaa 0-2
3.4 [ToHnMaHMe CYTH 3a/1aBa€MbIX BOIIPOCOB U 0-2
ApryMEHTHPOBAHHOCTH OTBETOB
3.5 [Ycnemnas neMoHcTpanus paboTel podoTa Bo BpeMs 3amuthl| 0-3
B COOTBETCTBHUH C 3asBJICHHBIMH BO3MOKHOCTSIMHU
Hroro 40
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IpumepHble KpUTEPUH OLIEHKH TBOPYECKOT0 MpoeKTa no npodunio «AHdpopmannonnas

0e30MacHOCTbY»
(pazeepuymasn cxema oyeHku)

Kpurepun oueHKH MpoeKTa

Baniabl

ITo

IlosichuTe
JbHas
3anucKa
10

0aJLJI0B

Conep:xanue u opopMiieHHE JOKYMEHTAIIUHA IPOEKTA

10

O6mee odopmnenue: (opuentanus ©Ha [OCT 7.32-2001
MexnyHapoaHblii CTaHIapT oopmenus IIPOEKTHOU
JIOKYMEHTAITHH ) (ma— 1; mer — 0)

1.2

KauecTBoO TCOPETHYCCKOT0 UCCJICAOBAHUSA

2,5

121

Hanunuue akTyajabHOCTH M 00OCHOBaHUE MPOOIIEMBI B UCCIIETyeMO
chepe; (ma—0,5; met — 0)

0/0,5

122

@opMyIupoOBKa TEMBI, LIeJEeH U 3a]1a4 IPOEKTa;
(chopmynupoBanbl MOTHOCTHIO — 0,5; HET MOMHONW GOPMYIUPOBKU

~0)

0/0,5

123

Coop unpopmanuu no mpobdiieMe (OLIEHKAa PaclpOCTPaHEHHOCTH
poOJIeMbI, HAJIMYKS 3allpoca MOTCHIIMAIBHBIX IMOJIb30BaTEICH Ha
CPE/IICTBO €€ PEUICHHUs, OIUCAHUE T0JIb30BATEIILCKON ayTUTOPHH);
(ma—0,5; mer — 0)

0/0,5

124

[IpeanpoeKTHOE MCCIIEAOBAHUE: AHAAM3 HAIW4YKMs IPOTOTHUIIOB U
AHAJIOTOB; (ma—0,5; et — 0)

0/0,5

125

[peutokeHust pelIeHus BBIABICHHOW MPOOJEMBbl. ABTOpCKas
KOHIICTIIIUST TpoekTa. Bribop ontuMansHOi wuaen. Omnucanue
IPOEKTHPYEMOT'O PELIEHHSI BBIABICHHOU MPOOIIEMBI.

(ma—0,5; et — 0)

0/0,5

13

KpeaTnBHOCTh H HOBH3HA NPOEKTA

13.1

OpUrMHaNBHOCTH MPEIOKEHHBIX UICH:
— OTCYTCTBHE U3BECTHBIX MPSMBIX aHAJIOTOB TPEIOKCHHOTO
peleHus;
— COOTBETCTBHE COBPEMEHHBIM MPEJCTABICHUSIM O PEHICHHSIX
Mo00HOTO KJ1acca, TpeOOBaHUAM K HUM;
— MOTEHIMANbHOE YA0OCTBO MPUMEHEHHUS JIJISI TTOTIH30BATENs;

(ma— 1; mer — 0)

0/1

1.3.2

3HAYUMOCTh U KOPPEKTHOCTH MpOEKTa (IIPOEKT HaIlpaBlieH Ha
pa3paboTKy KOHKPETHOI'O MPUMEHUMOTO MPOIYKTa, MOBHIIIAOIIETO
ypOBeHb 0€30IaCHOCTHU MOJIb30BaTeNell HH(POPMALIMOHHBIX CUCTEM
OyTeM pEeUIeHHs KOHKPETHOH mpoOieMbl HMHPOPMALMOHHON
0€301acHOCTH);

(na — 2; omocpenoBaHHO/pEIICHHEM OOIIeH WM CMEXHON
npobiieMbl — 1; HET/He HampaBleH Ha pEUIeHHE KOHKPETHOM
1po0OIeMbl/HE HAITPABJICH Ha CO3/1aHHE KOHKPETHOTo mpoaykra — 0)

0/1/2

1.4

Pa3paboTka TeXHOJIOrn4ecKoOro nmpouecca

14.1

Bbi6op TexHOMOrHH peanu3aiuu, (HOPMbI UTOTOBOTO PEIICHUS U
MHCTPYMEHTApUsl €ro MOoJy4yeHus (ammapaTtHoro, MpPOrpaMMHOTO
WJIH TEOPETUYECKOTO)

(ectb ccputku win onucanue — 0,5, Het — 0)

0/0,5

1.4.2

KadyectBOo  mpezacraBieHHss — OXKHIAEMOro  pe3ylbTaTa,  €ro
CHECIMATM3UPOBAHHBIX  (CBSI3aHHBIX  C  PEIICHWEM  3aJadu
UHPOPMALIMOHHOM 0€e30MaCHOCTH) U MOJIB30BATENbCKUX (yI00CTBO,
IPOCTOTA MCIOJIBb30BaHUS M T. I1.) CBOUCTB (ypOBeHb rpaduuecKoi
NOJauu C HCMOJb30BAHUEM KOMIIBIOTEPHBIX MpPOTpaMM MM OT
pyku, coorBerctBue yeprexein [[OCT) (ma—0,5; ver — 0)

0/0,5
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Kputepun oueHKH NpoeKTa

Banabl

1.4.3

OneHka TOTEHIMala  TPUMEHEHUs  pe3yibTara  IMPOCKTa;
MPEJIOKEHUS TI0 BHEAPEHUIO

(mpoekT OynmeT MoJie3eH IIMPOKOMY KpYry IMojb3oBarened — 1;
OPOAYKT UWMEET OrpaHWYeHHOe mpuMmeHenue - 0,5; SBHOTO
noTeHIMana Bueipenus et — 0)

0/0,5/1

Onenka
IUIAHUPpYe
MOI'0
H3aeIus
20 6aa1a

I[H3aﬁl—l MPOAYKTA TBOPYECKOI'0 MMPOCKTA

20

2.1

HoBuzna W OpUTMHAIBHOCTH NPOIYKTa, €ro COOTBETCTBUE
OTpacieBbIM TEHACHIUSAM U TPEeOOBAHUSAM K MPOIYKTaM TaKOTO
KJacca

(OOBeKT HOBBII — 6; OpUTHHATIBHBIN — 3, cTepeoTuHbIH — 0)

0/3/6

2.2

Komno3zuius npoektupyemMoro oobexra

(codueraHue CBOWCTB, HAlpaBICHHBIX Ha pEIICHHE BBIIBICHHOW

npo0ieMbl € INOTEHUMAJIOM JUld  [PUMEHEHHs, Yyl100CTBOM

UCIIOJIb30BaHUS,  YHUBEPCAJIBHOCTbIO,  IPUIOAHOCTBIO UL

UCIIOJIb30BaHMsI B IIMPOKOM CIIEKTPe HH(OPMALIMOHHBIX CUCTEM)
(enocTHOCTH — 4; He cOamaHcupoBaHHOCTH — 0)

2.3

[Tnanupyemsbrit COCTaB MPEICTaBISEMbIX pE3yIIbTaTOB,
COIIPOBOAUTCIIBHBIX JOKYMCHTOB U MAaTCpUaioB

(ucuepmpiBaromie Juis BHeapeHHs — 4, TpeOyeTcs IOMOJIHeHHE
COCTaBa MAaTEpUAIOB JUIA OOJErdeHHs WCIOJIb30BaHUSA WU
BHEJIPEHUS/TIPOAYKT TpEeIHA3HAYEH TOJBKO IS CICHHAINCTOB B
y3KOH 00J1aCTH — 2, 3asBJIIEMbIIl COCTaB MaT€pPHAJIOB HEJOCTaTOUEH
Ju1s1 uctosib3oBanus — 0)

0/2/4

2.4

PanyonanbHblil BbIOOp HOTPEOHOCTH U TPYAOEMKOCTH CO3JaHUS
IPOAYKTa, CI0KHOCTh; MHOTO(YHKIIMOHAJIBHOCTh U BAPUATUBHOCTh
JEMOHCTpHUpYeMOro pe3yibrara; (0T 0 10 3 6aysioB)

[TpoayKT panMoHaAIBHO CIOXKEH IMpPH 3asBJICHHOM (YHKIHMOHANE U
3ampoce Ha €ro BHeApeHue (IPOCTO WM YMEPEHHO CII0KHO
CO3/1aTh, HY’KHO IIHPOKOMY KpYTY Mojib30oBatesneit) — 3 6ana;
[TpoayKT M3NIUIIHE CIIOKEH TPU OrPaHHYEHHOM (PYHKIIMOHAIE WIIN
OTPaHUYEHHOW TMOTPEOHOCTH B HEM (CIOXKHO CO3/1aBaTh, HYKEH
OrpaHMUYEHHOMY KpYT'y noJib3oBareneit) — 1,5 6anna

[TponykT uW3NMUIIHE CJIOXKEH TMpU OTPaHUYEHHOM WM He
MPOJIEMOHCTPUPOBAHHONW SIBHO TOTpEOHOCTH B HeM (OuYeHb
CJIO)KHO/TPYZOEMKO CO3/1aBaTh INPH HEJOCTATOYHOH I TaKoro
YPOBHSL CJIO)KHOCTH MOTPEOHOCTH WM MPOIYKT CO3AAETCSA JUIS
JNEMOHCTpallud  NPUHIMIHMAIBHON  BO3MOXXHOCTM  0e3  sIBHOM
noTpedbHoCcTH B HeM) — 0 OaioB

2.5

[TepcneKTHBHOCTh U KOHKYPEHTOCIIOCOOHOCTh CIPOEKTUPOBAHHOTO
npoAykTa (Haiuuyue OMKaWlIMX KOHKYPEHTOB, 3ampoca OT
MOJIb30BATEIbCKOIO COOOIIECTBA, KOHKPETHBIX IOJb30BaTENENd —
topuaudeckux jmi) (ot 0 10 3 6amioB)

[TpoaykT agpecoBaH MIMPOKOMY KpYT'y Mojb3oBartenel — 3 Oana;
[IponykT aapecoBaH HIMPOKOMY KpYry IOJIb30BaTeseil, HO He
pelaeT KOHKpeTHOU npo0iaeMbl — 2 Oana;

ITponykr aJpecoBaH OTpaHUYEHHOU rpynme
CIELHUATUCTOB/KOHKPETHOH opranu3zanuu — 1 6anr;

[IpogykT He wuMeeT SBHOrO 3ampoca OT IOJb30BaTEIbCKOTO
coobmiecTBa Ha ero cozganue — 0 GayioB.

IMpouenypa npe3eHTanun MpoeKTa

10
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Kputepun oueHKH NpoeKTa

Banabl

Onenka

3aIUTDI

NMpoeKTa
10 6am0B

3.1

Pernament npesentanuu (o1 0 10 2 6aios)

Cobmronenue BPEMEHHOTO periamMenTa, 3asBJICHHOTO
opranuzatopamu (coOmrojmeHue Oe3 TpeBblmIeHHs — 1 Oai,
npeBbllIeHNE periaamenTa — 0 6anioB);

COOTBETCTBHE OXKUJIAEMOMY YPOBHIO JICJIOBOTO STHKETa U UMHJDKA
ydyacTHHKa (TIOJJHO€ COOTBeTCTBME — | Oami, HemoiHoe
cootBeTcTBUE — () OAIITIOB)

0/1/2

3.2

KauecTBo mojauu marepuana u IpeaCcTaBICHUS U3 ICITHS:

- OpPUTMHAIBHOCTH TPEJICTABJICHUS H Ka4eCTBO AJICKTPOHHOU

npe3eHTanuu (16amn);

- KyJbTypa p€YH, YE€TKOCTh, KOHKPETHOCTh M JIOTMKA H3JIOKCHHS

npo0ieMsl uccienoBanus (1 6amn);

- BJIaJICHHE MTOHATUHHBIM IIpodeccronanbHbIM anmnaparoM (1 6am).
(ot 0 10 3 GaysIOB)

3.3

[ToHnMaHre OCHOBHBIX MPUHIUIIOB B COOTBETCTBYIOIIEH 001acTu
UH(POPMALIMOHHON O€30MTaCHOCTH
- IlomHoe COOTBETCTBHE TO3HMIMH aBTOpa M MpeAsiaraeéMbIX
00BsiICHEHU I OCHOBHBIM MIPUHIUIIAM UH(POPMALMOHHON
6e3omacHOCTH, c(hOpMYIHPOBAHHBIM B HacTosiee Bpems (1 6amn);
- Onopa Ha Hay4YHbIE WM aHATUTHYECKUE ITyOIMKAIIMH MOCIESTHIX
3-5 neT npu apryMeHTanuu nojaoxxeHui npoexra (1 6amn);

(ot 0 1o 2 GaysioB)

0/1/ 2

3.4

[ToHnMaHue CyTH 33/1aBa€MbIX BOIPOCOB U apryMEHTHPOBAHHOCTH
OTBETOB (ot 0 o 2 GaysioB)

0/1/2

3.5

CooTBeTCTBHE COJIEP>KaHUS BHIBOJIOB COICPXKAHUIO IIENIM U 3ajad,
KOHKPETHOCTb U CAMOCTOSITEIBHOCTh BHIBOJIOB
(COOTBETCTBYET MOIHOCTRIO — 1; He cooTBeTCTBYET - 0)

0/1

Hroro

40

84




