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1. IlosicHuTEILHAS 3alIMCKA

HopmaTuBHO-nipaBoBbIe OCHOBBI pa3padoTKH NPOrpaMMBbl
Hacrosimass nomonmuutensHast oOmeoOpasoBaTenbHas oOIIepa3BUBAIOIIAsl MpOrpamMma
«XaitTek» (anee - mporpaMma) pa3padoTaHa ¢ YYETOM:

+ ®enepanpHOro 3akoHa oT 29.12.12 1. Ne 273-D3 «O06 obpazoanuu B Poccuiickoit denepanuny;
« ®enepanbHoro 3akoHa oT 31.07.2020 Ne 304-®3 «O BHeceHuun usmeHeHuil B denepanbHblil
3akoH «O06 oOpazoBanuu B Poccuiickoit @enepannm» mo BONpocaM BOCIUTAHUS 00YyJaIOMIUXCS;
« [Tpukaza MunucrepctBa npocsenieHus Poccuiickoit @enepanuu ot 27 urons 2022 r. Ne 629
«ITopsmok opraHu3anuy 1 OCyIIECTBIEHUS 00pa30BaTENbHOM IS TEIbHOCTH 110 TOTIOJHUTEIbHBIM
0011e00pa30BaTENILHBIM IPOTPAMMaM;
« [Ipuka3za MunuctepctBa mnpocBenienust Poccuiickoit @enepamuu ot 03.09.2019 Ne 467 "O06
yTBepkaeHuH LleneBoit Moeny pa3BUTHS PErHOHAIBHBIX CUCTEM JOMOJHUTEIBLHOIO 00pa3oBaHus
neren";
« Pacnopsxenune IlpaButenscrBa Poccuiickoit ®enepauun ot 29.05.2015 Ne996-p «OO0
yrBepxkaeHun Ctpareruu pa3zsutus Bocnutanus B Poccuiickoit ®denepaunn Ha nepuox 1o 2025
roaa»
« [TocranoBnenus ['1aBHOro rocynapCcTBEHHOrO CaHUTApHOro Bpaya Poccuiickon @enepauuu or
28.09.2020 Ne 28 "OO6 yrtBepxkaeHun canutapubix npaswin CII 2.4. 364820 "CauurtapHo-
SNUAEMHUOJIOTHUECKHE TpeOOBaHUS K OpraHM3alusM BOCHUTAHHUS M OOy4YeHHUs, OTAbIXa H
03JI0pOBJICHUS AETEN U MOJOIEKNU";
« [ToctanoBnenue mnpaBurenbcTBa O Ne 527-m 17.07.2018 (B pemakuuu TOCTAHOBICHUS
[IpaButensctBa obmactu ot 15.04.2022 r. No 285-m) Konuenuust mepcoHUPHITMTPOBAHHOTO
JOTIOTHUTEIBLHOTO 00pa3oBaHus JieTei B SIpociaBckoi obacTu;
- [Ipukaza nemapramenta oOpasoBanus 1O ot 07.08.2018 Ne 19-m «OO0 yTBep)KACHUU NpaBHI
NnepcOHU(UITMPOBAHHOTO (PUHAHCHPOBAHUS JONOIHUTEIBHOTO 00pa30BaHuUs I€Tei»;
« YcraBa rocy1apcTBEHHOTO po¢eCCHOHaIbHOTO0 00pa30BaTeNIbHOTO YUpexaeHus SpociaBckoit
obnacTtH SIpocnaBcKoro rpaJloCTPOUTENBHOTO KOJIIEIXKa,
« [TonoxeHust 0 peanu3aly JOMOJIHUTENBHBIX 00meo0pazoBaTenbHbIX nporpamMm B I'TIOY 0
SpociaBckoM IpaoCTPOUTENHHOM KOJIEIKE;
« PaGoueit nporpammbl BociuTaHus 1eTCKOro TexHomnapka «Kpanropuym» Ha 2024-2025 yueOHbII
roJ.

1.2. HanpaBJjieHHOCTb MPOrpaMMbl

IIporpamma «XalTeK» OTHOCHUTCS K IIPOrpaMMaM TEXHUYECKOU HAIIPaBIECHHOCTH.
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1.3. Lean 1 32124 NPOrpaMMbl

Heab — popmupoBaHre 6a30BBIX 3HAHUIA, YMEHUHN, HABBIKOB, TPEIMETHBIX (TEXHUYECKHUX )
KOMIIETEHIINI B 001acTH paboThl C BHICOKOTEXHOJIOTHYHBIM 000pYI0BAaHUEM Yepe3 BBITOJIHEHUS
MPAKTUKO-OPUEHTUPOBAHHBIX 33JJaHUI U peleHus TPOOIEMHBIX CUTYaIUH.

3amaun:

OO0y4yenusi:

- MO3HAKOMUTH OOYYaIOMIMXCS C TPAaBWIAMU TEXHUKH O€30MacHOCTH Npu padboTe ¢
BBICOKOTEXHOJIOTMYHBIM 000PYZAOBAHUEM, CTAHKAMH C YMCJIOBBIM IIPOTrPAMMHBIM YIIPaBIICHUEM,
a TaKKe HHCTPYMEHTAMHU M HPUCHOCOOJEHUSMH JUIsl PYYHBIX OOpabOTKM W M3TOTOBJIEHUS
W3JICIINH;

- (dbopMHpOBaTh MPECTABICHNE O IPAaBUJIaX MMOBEJICHUS B KBAHTYMaX;

- MO3HAKOMHUTH C OCHOBAMHU MH)KEHEPUH, N300pPETATEIbCTBA U KOHCTPYHUPOBAHHS,

- MIO3HAKOMUTB C TEOpHUEN U METOJJaMU PELIeHUs N300peTaTeNIbCKUX U TBOPUECKUX 3a]au;

- Hay4YuThb paboTe C PyYHBIM MHCTPYMEHTOM Uil OOpaOOTKM PA3JIMYHBIX MAaTE€pPUATIOB U
W3TOTOBJICHUS M3ICIIHN;

- Hay4YUTh CI0c00aM ICKU3UPOBAHMSI, MAKETUPOBAHUSI U3/1ETIHII;

- II0O3HAKOMUTB C OCHOBHBIM IPaBUJIaM YE€PUEHUS MIEMEHTOB, I€TaJIEN U U3ACINN;

- ¢dopmHpoBaTh IpejacTaBlieHME O paboTe B  CHCTEMax aABTOMAaTHU3MPOBAHHOIO
IIPOEKTUPOBAHMUS, TPEXMEPHBIX PEAAKTOPAX;

- Hay4YuTh MOJTrOTaBIMBATh 3JEKTPOHHBbIE (aiibl K paboTe Ha aJAUTUBHOM, JIa3€pPHOM
000py/I0BaHUH, a TAK)KE HA CTAaHKaX C YHCIOBBIM MporpaMMHbIM yrpasieHuem (UI1VY);

- U3YYUTh Ha NMPAKTHKE TEXHOJIOTUU PabOTHI ¢ aJIMTUBHBIM, JIA3EPHBIM 000pYI0BaHUEM, a
TaKXe CO CTAaHKaMM C YMCJIOBBIM IPOrpaMMHbIM yrpasienuem (UITY);

- U3Y4YUTh Tpaduyeckoe MPEeCTaBICHUE 3JIEMEHTOB 3JIEKTPOHHBIX CXEM WU MPUHIUIBI X
MOCTPOCHUS,

- ¢dbopmHpoBaTh TpelacTaBleHHEe O (YHKIMOHAIBHBIX OCOOEHHOCTSIX W HA3HAUYEHUH
AIIEKTPOHHBIX KOMIIOHEHTOB;

- U3YYUTh CIIOCOOBI COEAMHEHUS PA3IUYHBIX 3JIEKTPOHHBIX KOMIOHEHTOB Ha OecraeyHou
MaKeTHOH miare;

- BbIpa0OTaTh HABBIK BJIaJICHHS MAsUIbHBIM HHCTPYMEHTOM;

- U3y4uTh 0A30BBIC HABBIKK MPOrPAMMHUPOBaHUS KOHTposuiepoB Arduino;

- c(OpMHPOBATH HABBIK TyOJIINYHBIX BBICTYIIJICHUN U 3aILUT,;

- (bOpMI/IpOBaTB IpeaACTaBJICHUC 0 IOCICA0OBAaTCIIBHOCTH U 3TarlaxX U3roTOBJICHUA
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WHKEHEPHOI'O MPOAYKTA.

PazBurns:

- pa3BUBaTh MOTHBALMIO K IMPUMEHEHHUIO IIOJYYEHHBIX 3HAHUN, YMEHUH M HaBBIKOB,
KOMIIETECHIIMH IIPU PEIICHUH PA3JIMYHbIX 3a/1a4;

- CTUMYJIMPOBATh UHTEPEC K TEXHUYECKUM HAyKaM, HCCIIENOBATEIbCKOM, I03HABATEIbHOU
Y TBOPUYECKOU JI€ATEIBbHOCTH;

- pa3BuBaTh MaMsATh, BHUMAaHHE, JIOTMYECKOE, IPOCTPAHCTBEHHOE W AHAJUTUYECKOE
MBIIIICHHUE;

- pa3BUBaTh CTPEMIICHHE K JMYHOCTHOMY COBEPILIECHCTBOBAHUIO M COBEPIIECHCTBOBAHHIO
OKpY’Karolllel cpeabl;

- pa3BUBaTh KOMMYHHKATHUBHBIE YMEHHUSI, yMEHHE pab0OTaTh B KOMaH/IE;

- BBISIBJIATD Y pa3BUBATh CIIOCOOHOCTH K MHKEHEPHO-KOHCTPYKTOPCKOM,
HCCIIEN0BATEIBCKON H IIPOEKTHOM IEATEIILHOCTH;

- BBISIBIIAITh M pa3BuBaTh HaBblku soft skills: ymeHnue renepupoBarh uaeu, ciuymarb U
CIIBIIIATh COOECeHUKA, apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOIO TOUKY 3PEHHSI, KPUTHUECKOE
MBIIUICHHE U YMEHUE OOBEKTUBHO OLIEHUBATH CBOU PE3YIbTAThI;

- pa3BUBaTh yMEHHUS pabOTaTh C KOMIBIOTEPHONW M WHOM 3JIEKTPOHHO-BBIYUCIUTEIHHOM
TEXHHKOM;

- pa3BUBATh JIHUJIEPCKUE KAUeCTBA, YMEHHUS MJIAHHUPOBATh U KOHTPOIUPOBATH COOCTBEHHYIO
JIeATEIbHOCTD.

Bocnuranus:

- BOCIIUTBHIBATh YCUAYUBOCTh, CAMOKOHTPOJIb;

- BOCIUTHIBATH YBAKEHUE K MHTEIIEKTYalIlbHOMY U (PU3NYECKOMY TPYAY;

- MOJITOTOBUTh OCO3HAHHBIM BHIOOp JanbHeHIIed TpaekTopun OOy4YeHHMsS B JIETCKOM
texHonapke «KBaHToprnym»;

- BOCITUTHIBATH KYJIbTYpPY OOIIEHUS U YCTHOW KOMMYHUKAITUH;

- BOCIHUTHIBATH KYJIBTYPY MOJIB30BaHUS IIUPPOBOI TEXHUKOI;

- CO3/aTh yCIOBHS Il BOBJIEYEHHS B BOCIHTATENBHBI IPOLECC YYACTHUKOB

06p330BaTeJ'II)HBIX OTHOIIICHHI Ha IMPUHIUIIAX COTPYAHUYECCTBA U B3AaMMOYBAKCHHA.

1.4. AKTyaJIbHOCTb, HOBH3HA ¥ 3HAYUMOCTH POrPaAMMBbI
B Hacrosimee BpeMsi 3HAUMTENBHO BO3pAcTaeT pOJb TEXHUYECKOTO TBOPUYECTBA B
(GOopMUPOBaHNN JMYHOCTH, CIIOCOOHOW B OyAymIeM AaKTHBHO Yy4YacTBOBAaTh B ITOBBIIICHHH

COIHAJIBHO-3KOHOMHUYCCKOI'0 IMOTCHIIMAJIa CTPAHBI.
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[IporpamMma  sBis€TCS  NPaKTUKO-OPUEHTUPOBAHHOM, BCELEJO  HalpaBieHa Ha
¢dopmupoBaHue y oOydaromuxcs HIpopecCHOHAIbHBIX KadyecTB, a TaKXKe CIHOCOOCTBYET
BBISIBJICHHUIO U PA3BUTUIO TAJIAHTIUBBIX JIeTeH B 00JIaCTH TEXHUYECKOI'O TBOPUYECTBA.

Oco0eHHOCThIO ATOW 00pa30BaTENbHON MPOrpaMMBbl SBJISETCS MHAWBUYAJIbHBIN OIX0]
K 00Y4EHHIO0, YTO MO3BOJIsIeT Hanboee 3((HEeKTUBHO BBISBIATh U PEATH30BHIBATh TBOPUECKUHN U
TEXHUYECKUN MOTEHIIHAT 00yJaroIMXcs MocpeacTBOM auddepeHupoBanus 3aanuii (KecoB)
II0 YPOBHIO CII0KHOCTHU. [Iporpamma peanusyercs Ha crieiuajgbHO 000pYyJOBaHHONW COBPEMEHHOM
o0pa3oBaTesIbHOM IO IKe — «XaluTeKk»-KBaHTyMe. Pa3paboTka nmporpaMMebl Benach Ha OCHOBE
METOAMYECKHX PEKOMEHJAUWH O CO3JaHWI0 W (DYHKIMOHUPOBAHHIO JETCKUX TEXHOMApPKOB
"KBantopuym". OHa mpearnosiaraeT MorpyxeHue oO0y4aroluXcs B TBOPUYECKYIO, IMPOEKTHYIO,
UCCIIE/IOBATEIbCKYIO U COPEBHOBATEIbHYIO JEATEIBHOCTb, a TAKXKE OMNPEAEsieT BO3MOXHOCTH
y4acTHs BO BHYTPEHHUX MEPOIPUATHUSAX.

HoBu3Ha mporpamMMbl TpOSBISIETCS B WHTETPALMU  Pa3ZeiioB, MPEAINONATAIONINX, B
COBOKYITHOCTH C H3yYEHHEM BBICOKMX IIPOM3BOJICTBEHHBIX TEXHOJOIMM, YIiyOJIEHHYIO
HOJrOTOBKY K OCO3HaHHOMW MPOEKTHOM JAESITeIbHOCTH U UCIIOJIb30BAHUIO N3YYEHHBIX TEXHOJIOT MM
JUISL CO3/IaHUsl AKTyaJIbHBIX U BOCTPEOOBAHHBIX MPOTOTUIIOB YCTPONUCTB MIIM UX MOJAEPHHU3ALINY.

3HaHUS U HaBBIKU, CPOPMUPOBAHUE KOTOPHIX JaHHAS IPOrpaMMa CTaBUT CBOEM OCHOBHOM
3amadeii, CTAHOBSATCS WHCTPYMEHTOM IS CaMOPa3BUTHS JIMYHOCTH U (HOPMHUPOBAHHS
[IO3HABATEJILHOTO HMHTEpeca y OO0y4aromuxcs K COBPEMEHHBIM TEXHOJOTMSAM OOpabOTKU
MaTepHajoB B IPOMBIIUIEHHOCTH, a TaKXe SBSIOTCS 4YacTbl0 IYyTH CONPOBOXKACHUS
oOyJaronuxcsi Ha dTtane BbeIOOpa Oyaymei mnpodeccun. [Iporpamma Takke CHocoOCTBYET
Pa3BUTHUIO TOTOBHOCTHM K  MCCIEAOBATEIbCKOM M  M300peTareibCKOM  JeATENbHOCTH,
(opMHPOBaHHUIO CIIOCOOHOCTH K HECTAaHAAPTHOMY MBIIUICHHUIO U PUHSITHIO PEIIEHUH B YCIOBUAX

HCOIIPCACIICHHOCTH.

1.5. OTim4yuTe/bHbIE 0COOEHHOCTH NPOrPaMMbl

OTnnunTenbHON 0COOEHHOCTBIO IIPOrpaMMBl ABJIETCS UCIIOJIb30BaHUE
MHOTO()YHKIIMOHAJIBHOTO ~ MPOU3BOJICTBEHHOIO  KOMIUIEKCA C  BBICOKOTEXHOJOTHYHBIM
000pyI0BaHNEM, KOTOPBIH MO3BOJUT 00yUYaIOIIUMCSI OCBOMTH HABBIKU PA0OTHI MPH U3TOTOBJICHUHT
AJIEKTPOHHBIX KOMIIOHEHTOB, 00pabOTKe MeTaila, IepeBa, TiacTuka Ha ctankax ¢ UITY, ocBouts
3D-neuats, 1a3epHbIe U (Ppe3epHbIE TEXHOIOTHH.

K oTanuuTenbHbIM 0COOEHHOCTAM IMPOTrPaMMbl OTHOCSITCS: 3HAKOMCTBO C JI€ATEIIbHOCTBIO
yepe3 MPaKTHKY, BBITATHMBAIONIAS MOJENb OOyUeHUs, BHICOKAsl CTENEHb BapUaTUBHOCTHU PadoT,

MOJABJISIIONIAST JTOJISI TIpaKTUYeCKOW paboThl. Kpome TOro, ornuumeM MaHHOW MPOTPaMMBbl
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ABJIACTCA TO, YTO OHaA PpCaiu3yCTCsd B JIOTHUKC HpOGKTHO'I/ICCJICIIOBEITGJIBCKOP’I JACATCIIBHOCTHU
06yqa101u14xc;1, C CO6J'IIO,Z[CHI/ICM Bcex 0a30BBIX IMUKJIOB IIPOCKTA: OT INITAHUPOBAHHUA ACATCIbHOCTH

JI0 TIpe3eHTaINK U 00CYKIeHUs €€ pe3ysIbTaToB.

1.6. Kareropusi o0y4aromuxcs
[Iporpamma paspabotana s paboTel ¢ oOyqaronumucs ot 12 go 18 ner (5-11 kmaccer).
K 3ansaTusm pomyckarotcst et 0e3 cnenmaibHoro oroopa. Ilporpamma He amanTupoBaHa s

oOyuaromuxcs ¢ OB3.

1.7. YcnoBusi M CPOKH peasin3aliu MpPorpamMMbl

HanonusiemocTts rpynmsl He MeHee 8 U He Oosee 12 yenoBek.

®opma o0OyueHHsT — O4YHAas, C HCIOJb30BAHHEM [HUCTAHIMOHHBIX TexHoioruii, MKT.

Pexxum 3ansTuid:

- ipu 04YHO# hopMe 0OyueHus: 2 pa3a B HEJICIIO M0 2 aKaJeMUYecKux Jaca (1o 35 MUHYT)
¢ 10-MUHYTHBIM NIEPEPHIBOM;

- MPU UCTOJH30BAHUM JUCTAHIIMOHHBIX TEXHOJOTUH MPOJOKUTENBHOCTh 3aHATUS 35
MUHYT Ha VHTepHeT-IIaTdopmax.

O0nem yueOHOM Harpy3ku B rog — 144 gaca, B Hegemo — 4 vaca. [IpogomKuTenbHOCTD
yueOHoro roja — 36 Heelb.

3aHATHS TPOBOJATCS B XaMTEK-KBaHTyMe, OOOpPYJIOBAaHHOM COTJIACHO CAaHUTAPHO-
AMHIEMHOJIOTUIECKUM TPEOOBAHMSIM.

dopma 3aHATUH - TPYIIIOBasi, 110 MOATPYIIIAM, B IIapax.

d)opMa aTTeCTAllUN — MPOMCIKKYTOYHAsA, C IPUMCHCHHUECM PA3JIMYHBIX BUAOB KOHTPOJIA.

1.8. IIpuMepHBIii KaJIeHAAPHBIN YueOHBbIH rpaduk
B Ipunoxxennu 1 npeacrapieH KalneHIapHbIN y4eOHbIN rpaduk AJis 3a0IHEeHUS

ncaaroraMum JOIMOJHUTCIBHOI'O 06pa3OBaHI/I}I.

1.9. Ilnanupyemble pe3yJbTaThl U CIIOCOOBI OTCJIEKUBAHUS 00Pa30BaTEJIbHbIX
pe3yJbTaToB

[1nanupyemMblie pe3ysbTaTbl OCBOCHHS IPOrPAMMBI BKIHOYAIOT:

- 3HAHME MPABWII TEXHUKH 0€30MaCHOCTH MpU padoTe B KBAHTYME «XaHuTeK»;

- 3HAaHWE MPaBUJ TEXHUKU O€30MaCHOCTH U TOJIH30BAHUS KOMIBIOTEPHOM M MHOM

3JIEKTPOHHO-BBIUUCIIUTEIbHON-BBIYMCIUTEIbHON TEXHUKOM;



DOOIT demcKozo mexHonapra «Kpanmopuym» | Unenruduxanmonnsii Homep — ICMK 2.10 100II- 01.05.02
Crp. 9u3 49

- 0a30BbIe HABBIKM MH)KEHEPHOM AESITEIbHOCTH;

- 3HaHHE METOJIOB PEIICHUs U300peTaTeIbCKUX 3a/1a4;

- 3HAaHHWE UHCTPYMEHTOB U 000pYI0BaHUS AJis pyYHOU 00pabOTKU 3ar0TOBOK;

- 3HaHHWE PYYHOI'O U U3MEPUTEIBHOTO MHCTPYMEHTA U YMEHHUE UM I10JIb30BaThCS;

- 0a30Bbl€ HABBIKM UTEHHUS KOMIUIEKCHBIX YEpPTEXKEH M aKCOHOMETPUYECKHX
MIPOEKIIUH;

- 3HaHWE ¥ NOHMMaHue NpUHIUNOB npoekTupoBanus B CAIIP, ocHOB co3pganus u
npoekTupoBanus 3D-mozeneit;

- 3HAHHUE YCTPOMCTBA U MPUHLMIIA IEVCTBHUS JIA3EPHOTO CTAHKA;

- 3HaHUE TEXHOJOTUHU CO3JaHUsl U3/JIMI C UCIIOJIb30BAaHUEM J1a3€PHBIX TEXHOJIOTUM
(J1a3epHas pe3Ka U TpaBHPOBKA);

- 3HaHWE aJJUTUBHBIX TEXHOIOTUH M YyBepeHHas pabota Ha 3D-mpuHTepax
Pa3JINYHON KOHCTPYKIIWH;

- 3HAHUEYCTPOWCTBA U OpUHLMIA  JIeUCTBUSA (bpe3epHBIX  CTaHKOB

C YHMCJIOBBIM IIPOIPAMMHBIM YIIPaBJICHUEM;

- 3HaHKEe 0003HAYCHUI AIIEKTPOHHBIX KOMIIOHEHTOB Ha CXE€MaX U UX Ha3HAYCHHUE;

- 3HaHME TEXHOJIOTHH U cIOCOO0B PabOTHI C 3JEKTPOHHBIMH KOMIIOHEHTAMU;

- IpeooeHNe CTpaxa MyOJWYHBIX BBICTYIJIEHUWH, YydacTus B KOHKypcax,
OJINMITNAJAX, COPEBHOBAHMSIX ;

- 0CO3HaHME LIEHHOCTH UHPOPMALIUU U ee 00paboTKH, Nepejaul U XpaHeHHUS;

- OCO3HaHKE TOTOBHOCTH K IPOAOKEHNIO 00YUYEHHUS B IETCKOM TEXHOIAPKE;

- OCO3HaHUE 0COOEHHOCTEHN MaTPUOTUIECKOM, TPAXKTAHCKON TTO3UIIUHU B KU3HH;

- OCO3HAaHHE  BO3MOYKHOCTEH ydacTtus CEMBH U HaCTaBHUKOB B
MeponpusaTusx Ksanropuyma.

Cnoco0bl oTC/Ie:KMBaHUsI 00pa30BaTeIbHBIX Pe3yJIbTATOB:

- TECTOBBIN KOHTPOJIb IO OKOHYAHWUU U3YUEHUS TEM U Pa3/IECNIOB;

- nejaroruyeckoe HaloIeH!e B X0JI€ 3aHATHH;

- OLICHKA MOATOTOBJIEHHBIX MPE3EHTALMI B KOHIIE U3YYEHUSI TEM U Pa3JIEioB;

- OIICHKA ITYOJMYHBIX MPEACTAaBICHUI BBIOJIHEHHBIX KEHCOB U IPOEKTOB;

- Y4aCTuC B COPEBHOBAHUAX, KOHKYpPCax W OJIMMIIMAZaX pas3JIMdYHOr0 YpOBH:.
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2. Y4eOHO-TeMaTHYeCKHii NJIaH MporpamMMsl «XaiiTex»

2.1. BBoaHbIii MOTYJIb

KosnunyectBo yacoB ®opma
Ne Pa3zges u TeMbl
Teopust | IIpakTuka Bcero KOHTPOJIsSI
BBenenue B kBaHTYM
1 . 1 1 2 VYcTHBIN onpoc
«XauTeK»
[TpoexTHpoBaHKE KaK CIOCO0
2 pelieHus mpooIeMbl 1 1 2 Huckycens
OCHOBBI MH)KEHEPUHU U
3 2 2 4 YCTHBIN ompoc
n300peTaTesbcTBa
OTansl U yCIOBUsA KontponbHoe
4 1 1 2
MIPOEKTUPOBAHUS 3a/laHue
NHCTpyMEHTHI U
MPUCTIOCOOTICHUS 111 PYyYHOTO
5 srotosnenus [Ipe3enTanus
U3IeTA 2 2 4
KonTpoasHoe
g | OCHOBBI UepUCHHS 1 ) 4 6
WHXEHEPHOU rpaduku 3a/laHue
OCHOBBI TPEXMEPHOTO KontponsHoe
7 2 14 16
MO/JICJIUPOBAHUS 3aJaHKe
TexHonornu aAIMTUBHOTO
8 2 12 14 [IpesenTanus
IIPOU3BOJICTBA
TexHonoruu na3epHoi
9 4 10 14 [IpesenTanus
00paboTKu
10 | dpesepubie TexHosoruu ¢ UITY 2 6 8 [IpesenTamus
Hroro: 19 53 72
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2.2. Yriay0JaeHHbIH MOTYJIb

e Pasies i TeMbl KosnuecTBo 4yacos ®opma
j ! Teopus | Ilpakruka Bcero KOHTPOJIA
[lenb 1 pe3yabTaThl ) ) KonTposbHoe
1
IpOeKTa 3aJlaHue
2Du 3D moaenupoBaHue B
2 4 10 14 3amuTa Keiica
KOMPAC-3D
3 | ALIUTUBHBIE TEXHOJIOTUH 4 10 14 3amura Keica
4 | JlazepHble TexHOIOTHM 2 10 12 3amuTa Keica
KontponsHoe
5 | CxemoTexHuKa 2 4 6
3a/laHue
TexHonoruu paboTsI ¢
KontponsHoe
6 | DIEKTPOHHBIMH 2 4 6
3aJlaHue
KOMITOHCHTAMU
7 | IlpoexTHas komanzaa 2 2
Pa3paboTka coOcTBEHHOTO KontponsHoe
8 2 10 12
MPOJYKTa 3aJlaHue
Pabora c mpe3enTarueii. ) )
9
[TyGauuHbIe BHICTYIIIICHUS
3amura
10 | 3ammra mpoeKToB 2 2
IIPOEKTOB
Hroro: 16 56 72
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3. Coep:xaHue MporpaMmbl

3.1. BBoaHbIii MOTYJIb

Tema 1. BBenenne B KBaHTYM «XailTex»

Teopus

3HAKOMCTBO C II€NaroroM M KBaHTYMOM «XaHTeK», 3KCKypcHs IO KBAaHTyMy U
TexHomapky. [IpaBuna moBeneHusi B KBaHTyMe. MHCTPYKTaXX MO TEXHHKE O€30MacHOCTH MpU
pabotre ¢ 00OpynOBaHHWEM, PYYHBIM U ODIIEKTPHUECKUM HHCTPYMEHTOM, a TaKXe IMpaBUiia
[0JIb30BaHUsl NEPCOHAIbHBIM KoMIlbloTepoM. IIpaBuna moxxapHoit OezonmacHoctu. Wrpa Ha
3HaKOMCTBO «bHHIOY.

IIpakTuka

VYcTHBIN onpoc 00y4aroImuXxcs 10 TEXHUKE 0€30M1aCHOCTH MpU padboTe ¢ HHCTPYMEHTAMU
U 000pyIOBaHMEM pa3IMYHOTO HA3HAYEHUS, MOXKApHOW OE30MacHOCTH, a TaKXKe MpaBHiIax

nosejieHusA. Ha3zHadyeHne oTBETCTBEHHBIX (I[e)KypHLIX) 3a 0€30I1aCHOCTD B KBAaHTyMC «XauTeK».

Tema 2.

IIpoexTHpOBaHME KaK cI0Cc00 pelieHust NPodIeMbl

Teopus

HcTopus, TepMUHOJIOTUS U 337ja4i IPOEKTUPOBAHNUA. BUbl TPOEKTOB.

IIpakTuka

3HAKOMCTBO C MPOEKTaMH 00yJaroLxcs AeTcKoro rexHomnapka «Ksantopuym». Urposeie
3a/laHusl M0 TMPOEKTaM OO0ydJarolmuxcs - Kakash BO3MOXKHO Oblla Uesl MPOEKTa, ONpPEIeInTe
LEJIEBYI0 ayAUTOPUIO JTaHHOIO IIPOEKTa, HA KaKOe NMPOU3BOJCTBO BO3MOXKHO BHEIAPUTH JaHHBIN

IIPOEKT.

Tema 3. OcHOBBI HH:KEHEPHH U U300peTaTe/IbCTBA

Teopus

3HAKOMCTBO C METOJaMH TOWCKA PEIIeHUH H300peTaTebCKUX W TBOPYECKUX 3ajad.
Pemenue TBOpUECKHX 3a7a4 pa3TuIHBIMA METOAaMH (MO3TOBas aTaka, oOpaTHas MO3TOBas aTaka,
MeToa tmectu musn). Pemenue wn3obOperatensckux 3amad Merogamu «MKPy», «manenpkux
YeIIOBEYKOBY» U «(OKATBHBIX 00BEKTOBY. ParonanbHOCTh. BUJIBI pecypcoB 1 UX UCIIOIb30BaHUE.

IpakTuka

TPU3. Keiic «Haitan cBOIO MI€10» - TTOMCK HECTAHIAPTHBIX CIIOCOOOB PEIICHUS 3ajad.

['myOuHHBIN aHamu3 po0IeMbl 1 00BEKTOB, TTOUCK perieHuid. IrpoBbie 3a1anusl M0 KOMaHIaM:
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«Pacmdpoka ab6peBuatyps», «COEIMHUTH HECOEAUHUMOE» U T.II. TemaTuyeckue 3a1auu —

rojoBojoMkH. PaboTa 1o koMman1000pa3o0BaHUIO, paclpeesCeHUIO POJIeH.

Tema 4. JTanbl U YCJIOBHSI IPOEKTUPOBAHUS

Teopus

Kuznennsiit nuka npoekta. [Ipobnemuas curyanus, e€ BUAbL. JTanbl MPOSKTUPOBAHMS:
omnucaHue IMpoOieMbl, pa3paboTka crocoOOB €€ pelieHus, MPOrHO3HpPOBaHHE, CpPaBHEHHUE
BAPUAHTOB, NIPOBEpKa MOJEIH, CO3JaHME MPOTOTHUIA, pealu3aluus IPOEKTa, OLCHKa
3¢ (HEeKTHBHOCTH.

IIpakTuka

Urpsl 1 MHCTPYMEHTHI N0 T€HEPALUH, CTPYKTYPUPOBAHUIO M OLEHKH MIECH B PEIICHUH
npobsieMHbIx cutyanuil. «L{Betok Jlotocay, «lllects nuisam», «Yont ducHeit», «MeHTalbHbIE

KapThD».

Tema 5. UHCTpYMEHTHI H IPHCIIOCO0JIEHHUS /ISl PYYHOT0 M3rOTOBJIEHHUS H31eTuil

Teopus

3HaKOMCTBO C HMHCTPYMEHTAaMH W TPHCIIOCOOJNCHUSIMHA JUISI PYYHBIX H3TOTOBICHHS H
o0paboTku n3nenuit. CpeacTsa UHAMBUAYAIBHOMN 3alIUTHI IPU paboTe ¢ MHCTpyMEHTaMU. Bubl
00paboTKM MaTepHaoB (HAHECEHHE Pa3METKHU, IUJIEHNE, CBEpIIEHUE, CTpOraHKe, IIIH(OBKa).

IIpakTuka

Co3znanue uzzaenus u3 paHepsl o pa3Mepam.

Tema 6. OcHOBBI YepUyeHHUS U UHKEHEPHOH rpaduku

Teopus

3HaKOMCTBO C OCHOBHBIMH  TpaBwia odopmieHus ueprexeid. [loctpoenue
reomerpuueckux ¢uryp B mporpamme KOMPAS-3D B pazmene «ueptex». ILimockoctw,
poeKnHy, BUbl. OCHOBHBIE CITIOCOOBI MPOEUPOBaHUs. Buabl pasmepoB, mpaBuiia MpoCTaHOBKU
pa3mepoB Ha ueprexe. Pazpe3sl. OcHOBHBIE TpeOOBaHUS K OPOPMIICHHUIO.

IpakTuka

[Tonck 57eMEHTOB Ha dYepTEekKaxX, UYTEHHE MPOCTEHmUX depTeked. CamocTosTenbHOE
MOCTPOEHUE YepTekKa Mo peaTbHOMY 00beKTy. [IpakTHiyeckoe MpUMEHEHHUE MPABHIT TPOCTAHOBKHU
pa3sMepoB Ha yepTexe. 3aJaHus MO CO3JaHUI0 YepTeXka U MPOCTAHOBKE PasMEpOB MO MAaKETy

JIeTalll.
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Tema 7. OCHOBBI TPEXMEPHOT0 MOIEJTHPOBAHUSA

Teopus

3HaAKOMCTBO CO CpeIol CUCTEMbI aBTOMAaTH3UpOBaHHOTO npoektupoBanus KOMPAS-3D
u KOMPAS-TPA®UK, ocHOBHBIMH 3JeMeHTaMH UHTepdeiica. DIeMeHThl CTepeOMETPHUECKUX
buryp, koopauHatel u ocu. [IpaBmia MOCTPOEHUS ICKU30B M NMPHUMEHEHUE 0a30BBIX KOMaH]I
dbopmoobOpazoBanus B (aiisie «aetanby. O0bequHenue neraineii B coopky. [IpaBuna coenuHeHuUs
neTtanei B coopke. PenakTupoBanue u n3MeHEHUE MOJIETICH.

IIpakTuka

MonenupoBaHue TPEXMEPHBIX 00BEKTOB HA MPUMEPE MPOCTCUITUX CTEPEOMETPHUCCKUX
dopM u ux odbenuHeHHs: Ky0, cepa, munuHap, Konyc. Co3nanue TpeXMEpPHOH MOAENHU JeTallu

I10 YCPTCKY. COB)I&HI/IC C60pKI/I M3 HECKOJIBKMX OOBEKTOB B BUAC CLHCHKH.

Tema 8. TexHo10ruu aJIMTHBHOIO MPOU3BOICTBA

Teopus

3HAKOMCTBO € 00JIACThIO AJIUTUBHBIX TeXHOIOTUH. OCHOBHBIE XapaKTEPUCTUKH PA3HBIX
BUJI0B 3D-npunTepoB. Mcnonb30BaHue pa3iaMyHbIX MATEpUaoB Ui MedyaTd. Buael miacTtuka.
UccnenoBanue pexumoB padoTel 3D-mpunTepoB. CocraBiieHne TaOJMIBI HACTPOEK TMEYaTH
(cKkOpoCTb, TEMIIEpAaTypHbIE PEKUMBI) B 3aBUCHUMOCTH OT BBIOpaHHOTO MaTepuana. M3yueHue
uHTepdeiica U OCHOBHBIX (YHKIMI MpOrpaMM JUIsl HApe3KH TPEXMEPHBIX MOJeNiel Ha CIOW.
M3MeHeHne napaMeTpoB MEYaTH.

IIpakTuka

Keiic «Mopenb COTHEUHON CUCTEMBI» - paboTa B KOMaH/1ax.

Keiic «KBaHTOImIaxXMaThI».

Kelic «Opranaiizep».

Kaxnprit kelic BkiIroyaeT B ce0S CO3/MaHME TPEXMEPHBIX MoOJeNeld B CHUCTEME
aBTOMATHU3MPOBAHHOTO MTPOEKTUPOBAHMSI, HACTPOIKY, eyaTh Mojieau Ha 3D-npunHTepe, cOOpKy U
nocto0paboTky u3nenus. Kelcwsl BBIOMPAIOTCS M pealM3ylOTCs, OCHOBBIBAasSCh Ha HHTEpecax

06yqaloumx05{ 1 CKOPOCTHU BBITIOJIHCHUS y"-Ie6HLIX 3aJIaHU.

Tema 9. TexHnosioruu Ja3epHoii 00padoTKH

Teopus

3HAaKOMCTBO C O0JIaCTBIO JIA3€PHBIX TEXHOJOTHH. 3HAKOMCTBO C MPUHIUMNAMU PaOOTHI
Ja3epHOro 000pymoBaHus. PexxnMbl pabOTHI Ta3epHOTO CTaHKA: pe3Ka U TPaBUPOBKA IO AEPEBY U

OpraHUYECKOMY CTEKITy. BbIOOp mapaMeTpoB Jia3epHOM pPe3KH U TPaBUPOBKU. Buubl rpadukw.
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PactpoBas u BekTopHas rpaduka, 0COOCHHOCTH UX MPUMEHEHHS. 3HAKOMCTBO C IpadUuecKuM
penaktopoM «CorelDRAW mist co3aanus BEKTOPHBIX n300paskeHuii. CriocoObl mpeoOdpa3oBaHHMsI
pacTpoBoii rpadUKu B BEKTOPHYIO.

IIpakTuka

Ketic «JIuunbrit repo».

Keiic «lllaxmaTHbie ¢Gurypb» - cosgaHue GUUypbl JUisl  [MAXMaTHOM WIPBl  C
MCIIOJIb30BaHUEM TEXHOJIOTUH JIa3epHOM pe3ku. Purypa Ha BbIOOp y4alierocs.

Keiic «BeuHblii KaneHaapb».

Keiic «JlabupunT.

Keiic «MenpHULIA-KOUIKAY.

Keiicol «lllaxmatnHbie urype» u «BeuHblll KajdeHAaph» BBIIOIHSIOTCA B KOMaHAX.
Kelicbl BbIOMpalOTCS W peaan3yroTCs, OCHOBBIBAsACh HAa MHTEpecax OOydalomUXCs U CKOPOCTH

BBITNIOJIHEHMS YU€OHBIX 3aJaHUM.

Tema 10. @pe3epHblie Texnogoruu ¢ YITY

Teopus

3HaKOMCTBO C 00JacThIO (PE3epHBIX TEXHOJIOTHM. 3HAKOMCTBO C HHCTPYMEHTAMU HU
o0opy/soBaHUEM, NPHUMEHSEMbIM IpU (pe3epoBaHUU IIJIOCKMX IOBEpXHOCTEH. l3eueHue
pexxuMoB paboTel (hpeszepHoro obopynosanus ¢ YITY. G-CODE, uzydenue 06a30BbIX KOMaH]
koma. IToaroroBka (aitma momenu k QpesepoBanuio B mporpamme «ModelaPlayerdy. Pydnoe
ynpasjeHue Gppe3epHbIMU CTAHKAMHU.

IIpakTuka

Keiic «Hanumm cBoe ums».

Kelic «Ymnpasisii».

Keiic «ITnanmuo».

Keiic «KIiIeHOBBIN JTUCTY.

Brimonnenue 3aaHuii Keiica MpeanonaraeT Cco3JaHue TPEXMEPHBIX MOJENel, BBIOOP
Marepuana, HOJAroTOBKa U YCTAaHOBKA 3aroTOBKU. B pydyHOM pexuMe ynpaBlieHUs MPeiaraercs
HamucaTb COOCTBEHHOE MM C HCIIOJIb30BaHMEM (pesepHoro cranka. Cienysi MHCTPYKIUH, B
kericax «KnenoBbii nuct» u  «l[IluaHuHO», HEOOXOAMMO BBHIOJHUTH MHOTOYPOBHEBYIO

(bpe3epoBKY CIOKHOU (OPMBI.
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3.2. Yray0JieHHbI MO1YJIb
Tema 1. lleab u pe3yJibTaThl NPOEKTa
Teopus
Pa3oop mnousatuii «lIpoext», «llenenomnaranuey, «llenb», «3amaum». 3HAKOMCTBO C
MeToaukon «SMART».
IpakTnka
[TocTanoBKa 1enelt 1 3ajja4 B COOTBETCTBUE C UISSIMU ITPOEKTOB oOyuaromuxcs. Pabora B

IMPOCKTHBIX KOMaHaxX Hall IMOCTaHOBKOI LCJIN U OITMCAHUECM PE3YJIbTaTa IIPOCKTA.

Tema 2. 2Du 3D moaeanposanne B KOMPAC-3D

Teopus

Pa6ora ¢ nokymentom «Ueprex» B KOMPAC-3D. Ocobennoctu unrepdeiica. [Tonstue
acku3a. OCHOBHBIE TPEOOBAHUS K BBIITOJIHCHUIO ICKU30B TIPU TIOCTPOCHUN TPEXMEPHBIX MOJICIICH.
OO6o3HaueHus1 pa3IMYHBIX SJEMEHTOB Ha uyepTekax. COOpPOUYHBIE U ACCOIMATUBHBIE YEPTEKH,
dbparmeHT yeprexa. OTnnune yepreka oT TexHUYeckoro pucyHka Co3gaHHe acCOUaTHBHOTO
yepterka B KOMPAS 3D. PaGora ¢ nokymentom «Coopkay. PasMelienue netaneil ¢ moMoIiso
conpsikeHui. PenraktupoBanue TpexMepHbIX MOJIeNel U COOPOK.

IIpakTuka

Brinonnenne texuuueckoro pucyHka aeranu. Kelic «llopBaHHbIl uepTex». YUEHHUK IO
oIIMOKe MopBal YepTexk, Ha KOTOPOM H300pakeHbI TPH MPOEKIIMH MOJICTH. Y Yaluecs MbITaloTCs
OTpeAeNuTh B3aUMHOE pacroyioxkeHne BunoB. Urpa «Haitnu tperuii Buny». «Haitnu ¢urypy no
TpeM Bugam». [locTpoeHne TpexMepHON MOJEH MO MPEIIOKEHHOMY YEPTEKY.

Kelic «ABTOAEpKATEIDBY.

Keiic «O0paTHBI HHXXUHUPUHTY. Y YalIUMCS IPEJIaraeTcs ¢ MOMOIIBI0 H3MEPUTETHLHOTO
MHCTPYMEHTA CHATh Pa3Mepbl C pealbHOM JAeTaiu, pa3padoTaTh 4epTeX M BBINOJHUTH ee 3D

mojeib. Kelic BRITOTHAETCS B KOMaH aX.

Tema 3. A1IUTHBHBIE TEXHOJIOTHHU

Teopus

W3yuenune BIHsSHUE ITapaMETPOB CKOPOCTU M 3aIIOJTHEHUS HAa KAYECTBO U3TOTABIMBAEMOMN
netanu. [leuaTs pa3nuyHbIMU BUAaMH 1iacTuka. [loaroToBka gaiina Moenu K meyaTu.

IpakTuka

Pa3zpaboTka u meuats aeraneid Ha 3D npuHTepax. Beibop HacTpoek meuatu. OO6paboTka

JeTanei u3aenus u coopka B equHyr0 Mojenb. Keiic «MammHaka Ha cotHeUHO# Oatapee». Ketic
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«[Tonwvemusrit 6110k ¢ Puxcanueity. Keiic «CtpyOrmHa». Kelichbl BBIMONTHAIOTCS B KOMaHIAX.

Tema 4. JIazepHble TeXHOJIOTHH

Teopus

3HaKOMCTBO ¢ pa3HooOpasme yazepHbx crankoB ¢ UITY. IlepcriekTuBbl mpUMEHEHUE
na3epubix ctankoB ¢ UITY. [lepBuynast Hanaaka nazepHoro cranka(kanuoposka). KoppektupoBka
IapaMeTpOB MOIIHOCTH M CKOPOCTH JIa3epa B 3aBUCUMOCTH OT THIIA HAape3aeMOro MaTepuaa.
[Tpumenenune nporpammel CorelDraw, kKak ”HCTpYMEHTA JJIs1 HACTPOMKH JIA3PHOTO CTaHKA.

IIpakTuka

Juckyccus Ha TeMy IPUMEHEHHUS JIa3epoB ¢ HHKEHEepUH. OLIeHKa PUCKOB UCIIOJIb30BAHUS
na3epHoro ob6opynoBanust ¢ UIIY B xaiitek. MHCTpykTax mo TexHuKe Oe3zomacHocTH. 2D-
MOJICJINPOBAHUE U M3rOTOBJICHUE JETaIM Ha ja3zepHoM craHke ¢ YUIIY. M3rorosnenue u3nenusi.

Keiic «Yaitnbiit nomuk «KBantopuym». Keiic «ABTomMaTon».

Tema 5. CxeMoTeXHHKA

Teopus

3HAKOMCTBO C OCHOBHBIMHU 3aKOHaMH AJIEKTPOTEXHUKHU. [IoHATHE «MUKPOKOHTPOILIEPY.
3HAKOMCTBO C 3JIEKTPOHHBIM KOHCTpYKTOpoM “Marpemnika”. Pa30op OCHOBHBIX KOMIIOHEHTOB U
neranei (MOTEHIMOMETp, TepMUCTOp, (hoTope3ucTop, KoHAeHcaTophl U T/). COOpKa CXeMbl CO
cBeTonoioM. CepBOIIPUBOLIL.

IIpakTuka

COop 2NEeKTPOHHBIX CXEM Ha MaKETHOM TuiaTe 0e3 Mmaku.

Kelic «Masiuok ¢ HapacTarolen SpKOCTIO.

Keiic «Ilynbcap».

Keiic «berymmii OroHEK».

Keiic «kKHOMOUHBIN MEPEKITIOYATEIbY.

Tema 6. TexHos10rusi pa6éoThI € 31eKTPOHHBIMH KOMIIOHEHTAMHU

Teopus

3HAKOMCTBO C TpaBWJIaMH TEXHUKH O€30MacHOCTH TMpH padoTe >SIEKTPOHHBIMU
npubopamMy, KOMIIOHEHTaMH U 00OPYJOBaHUEM JUISI COCTABJICHHUS AJIEKTPOHHBIX CXEM U MaWKH.
Ob6opynoBanue M mnpucrnocobnenust s naiiku. IlasmeHble Marepuansl. OCHOBBI COOPKH
JJIEKTPOHHBIX KOMIIOHEHTOB. TeXHOJOrusi COOpPKH NPUHLUIHAIBHBIX JJIEKTPOHHBIX CXEM H

PYYHOU MalKwu.
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IIpakTuka

Keiic «O6beMHbIe reomeTpuueckre GUrypsl U3 NpoBoJa». 3HAKOMCTBO C 000PYOBaHUEM.
ITpaBuia u cnocoObl COEAMHEHUS 3TEKTPOHHBIX KOMIIOHEHTOB.

Keiic  «Jlamna». OcymecTtBieHre  COOPKH — 3JIEKTPOHHBIX ~ KOMIOHEHTOB IO
IPECTAaBICHHON cxeme, COOpKa MPUHIUIHAIBHBIX JIEKTPOHHBIX CXEM, BBIIOJIHEHHE PacyeTOB

BHGKTpOHHOﬁ cxeMbl. Keiichl BEITIOJIHAIOTCS B KOMaHAax.

Tema 7. [IlpoekTHast KOMaH/aa

Teopus

[IpoexTHas komannaa. Ponu B komanze. JJuckyccus «Komanna MeuTh».

IIpakTuka

UrpoBele 3a1anusi Ha COBMECTUMOCTh M Koorlepauuto. VUrpel Ha BBISBICHUE JUAEpa U

JIPYIUX poJIe B IPOEKTHOM KOMaH/IE.

Tema 8. PazpaGoTka co0CTBEHHOr0 MPOAYKTA

Teopus

3HAKOMCTBO C TEXHUKOW paboThl B kKomaHje. Pacnpenenenue poneil. Ilouck naen s
Kelica 11 KoMaHIHOM pa3palOoTku. becena u nmouck mHGopManuu B 3INEKTPOHHBIX HCTOUYHUKAX
Ha BbIOpaHHYIO TeMy keiica. [IpogymbiBanus miaHa padorT.

IIpakTuka

Pabora Han kelicom ¢ mpuMEHEHHEM HABBIKOB, MOJIYYEHHBIX B X0/1€ 00yueHus. Bo Bpems
BBIMIOJTHEHUS] JaHHOM paboThl MOXET OBITh NMPUMEHEH OJMH WM HECKOJIbKO OCBaHMBAEMbIX
croco0oB co3anus U oOpaGotrku Mmopgeneil. Keiic Bkimowaer B ce0s NPOEKTUPOBAHHE,
U3TOTOBJICHHE, 00pabOTKYy U COOPKY MOJIETH € TOCNeaytolel myonnuHoil nemoncTparueit. Keic

BBITIOJIHACTCA B KOMaH/JJaX.

Tema 9. Padora ¢ npe3entanmeii. [ly0iu4HbIe BBICTYIJICHHSA

Teopus

[Toxa3zaTe 3Tambl MOATOTOBKM K MYOJIMYHOMY BBICTYIUIEHHIO. M3yduuTh mpHEMBl H
MHCTPYMEHTBI B paboTe Haja MyOJIMYHBIM BBICTYIUIEHHEM. PeanbHble MCTOPUM BBLIAIOIIUXCS
0opaTopoB M HX NyTh K ycnexy. Ompenenenue ¢GopMm MyOIMYHOrO BBICTYIJICHHS B JAHHBIX
OTpBIBKAX.

IIpakTnka

NHcTpymeHTsI 11 co3aanus mpe3enTanuii - Microsoft PowerPoint, Google [Ipezenranmm,
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SlidesGo, Prezi. Pa3bop ynpaxkHeHMii: apTUKYISIMOHHAS TUMHACTHKA, YIPAXHEHUS Ui CHIIBI

I'0J10Ca U JbIXaHUs. PabGoTa ¢ TekcToM. Pa3pa60TKa IIJIaHa 3alllUThI ITPOCKTA.

Tema 10. 3ammTa NpoekTOB

IIpakTuka

ITpe3eHTanus 1 AeMOHCTpALUs PE3yabTaTOB PA0OTHI Mepet rpynmnoi. OTBEThI Ha BOIIPOCHI
rpynnel. OOocHOBaHME BBIOOpPA TeMbl Keiica M IPUMEHEHHsS BBIOPAHHBIX TEXHOJIOIMH

HN3TOTOBJICHMA.
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4. OpraHu3anMOHHO-NeArOrHYecKue yCJI0BHS

4.1. MeToanueckoe odecrevyeHne NpOrpaMmbl

IIpu opranumzanuu 0OydeHHUs MCIOJB3YIOTCS IUGGEpEeHIMPOBAHHbIM, KOMAHIHBIA U
WH/IMBUYaJIbHBIA 1OAX0bl. B X01e npoBeeHns y4eOHBIX 3aHATHHI MCIIOIB3YIOTCS CIeNYIOIUe
TEXHOJIOTUM: KEHC- TEXHOJOTHS, TEXHOJIOTUS MEKIUCHUIUIMHAPHOTO OOYYEHHS, TEXHOJIOTHS
npobieMHOro OOy4YeHHs, pa3BUTHS KPUTUYECKOTO MBIIUICHUS, 370pOBbecOeperaromas,
UH(POPMALIMOHHO-KOMMYHUKAIMOHHBIE TEXHOJIOTMUM U DJEKTPOHHBIE CpeAcTBa O0ydYeHus,
UIpoBasi, NPOEKTHAs, UCCIEN0BaTeIbCKash TEXHOJOrMM. JlonmojHuUTeNbHas oOliepa3BUBarOIIas
oOuieoOpa3oBarenbHasl IporpaMMa COJEPKUT KaK TEOPETHUECKYH0, TaK U IPAKTHUYECKYIO
COCTaBJISIOLIHE MMOATOTOBKH, 0c0O00€ BHUMAHUE YEISAETCS BIpaOOTKE MPAaKTUUECKUX HABBIKOB U
(OpPMHPOBAHUIO TEXHUYECKUX KOMIIETEHLUH, YTO BBIPQKEHO B BBICOKOH J0JI€ MPAKTUYECKOH
paboThI CO CHENUATU3UPOBAHHBIMH [TPOrpaMMaMU U 000PYIOBaHUEM.

DopMBbI 3aHITUI:

- KOMOWHUPOBaHHEIC;

- IpaKTH4ecKas padboTa;

- nabopaToOpHO-TIpaKTHUECcKas paboTa;
- uccleioBaTenbekas paboTa;

- COpPEBHOBAHME;

- CaMOCTOATEIIbHAs paboTa;

- TBOpYECKasi MaCTepCKasi;

- 3allluTa KEHCOB;

- KOMAaH/IHBI} 3a4eT.

[ToMHMO TpaJUIIMOHHBIX METOIOB O0YUYEHHS HCIIOIb3YIOTCS:

- IBPUCTHUYECKUN METON;

- HCCIIEI0BATENbCKUM METOI,

- JMAJIOT U AUCKYCCUS;

- npuembl aud@epeHnupoBaHHOr0 00ydeHus, olecneuuBarome OOydeHHE Kaxa0ro
pebeHKa Ha ypOBHE €r0 BO3MOXKHOCTEH U CIIOCOOHOCTEH.

OCHOBHBIM METOJIOM OpraHM3alUU y4eOHOW NEeATeNBHOCTH IO IMpOorpamMMme SBISETCS
MmeTo[ keiicoB. Keiic — onuncanue npobieMHOM cUTyallu, TOHATHON U OM3K0il oOydaromumcs,
pelieHne KoTopoil TpeGyeT BCECTOPOHHEr0 U3yUYeHHs], TOUCKa JIONMOJHUTENbHON nHpOpMaluu u
MOJICIIUPOBAHMS CUTYyallud WM 00BEKTa, ¢ BbIOOpOM Hambozee moxaxozsmero. Keiic-meron
MO3BOJISIET MOJATOTOBUTH OOYYAIOUIMXCS K PEUICHHI0 MPAKTUYECKHX 337a4 COBPEMEHHOTO

obmectBa. Keiic ucnonp3yer morpyxeHue B MpoOjeMy Kak CHoco0 OCO3HAHHS aKTHBHOTO



DOOIT aemc&ogo MexHOnapKa «Kgaumopuym» Wnentudukanuonnsii nomep — JICMK 2.10 JOOII- 01.05.02
Crp. 21 u3 49

y4acTHs B CHUTyallUd: y Kelca eCTbh IJIaBHBIM repoil, Ha MeCTO KOTOPOTO CTaBUT ce0st KOMaHa
pemaer npodjaeMy OT ero Juua. AKIEHT IpU 3TOM CMEIIEH C MOMCKAa I'OTOBBIX PELIEHUH Ha
BbIpa0OTKY U pealau3aluio coOCcTBeHHbIX MJeil. Kelic-mMeTon akTHBH3MpYeT NMPAaKTUYECKH BCe
TUIBl MBINUICHUS, a TaKke sBIsAeTcS dS(PPEeKTHBHBIM Tpu  (HOPMUPOBAHMH  «MSITKHX)
KOMIIETEHIINH, KOTOpble, B HACTOSIIMH MOMEHT SIBISIOTCS Hambosee BOCTPeOOBAaHHBIMU B
CJIOKMBIIMXCS COLUATBHO-DKOHOMUYECKUX YCIOBUSX.

Onenka o0pa3oBaTeJbHBIX Pe3yJbTaTOB [0 HMTOraM OCBOCHHMS IIPOrpaMMBbI
NpoBoAUTCH B (hopMe NPOMEKYTOYHOM aTTECTALMH.

OcHoBHas popma aTTecTaliy - MPE3CHTAIHS KSHCOB U TIPOSKTOB 00yYarOIITHXCS.

Cpenu BO3MOXKHBIX KEHCOB, NPEANOIAraéMbIX K 3aIUTE IJI BBOAHOIO MOXYJIA, MOKHO
BBIJICTIUTD!

- Keiic «Opranaiizep», npezeHTanus padoThl;
- Keiic «lllaxmaTHbIe GUTYpBI», IPE3CHTAIHS pabOTHI,
- Keiic «IInannno», npe3eHTanus padboThl.

Onenka pe3yabTaToB AESITEIBHOCTH IPOU3BOIUTCS 110 YPOBHSM:

YpoBeHb  «BBICOKHI»: pa0oTa Haj  KeWCOM/MPOEKTOM  HOCWJIa  TBOPYECKHUH,
CaMOCTOSITENIbHBIN XapaKTep, Wesl pellieHus ABISETCSl HOBOM U akTyalbHOU (BOCTpeOOBaHHOI),
KeliC BBINOJIHEH B IIOJIHOM 00bEME U B IUTAaHUPYEMbIE CPOKU;

YpoBeHb «cpefHU»: OOydaroUMiics BBIMOJHWI OCHOBHBIE 3a/aud Kelca/NpoeKTa,
peleHne SIBJIeTCS] U3MEHEHHOH (MOAEpHU3UPOBAHHOM) BepcHel NMEIOIIEerocs aHajiora, MMerT
MECTO YaCTUYHbIE HEAOPAOOTKHU MIJIM OMO3/1aHus IO CPOKaM;

VYpoBeHb «HU3KUI»: Ues HE BbIpaboTaHa, paboTa HaJ KelcOM/IIPOEKTOM HE 3aKOHYEHA,
OOJNBIIMHCTBO Leel HE JOCTUTHYTHI, paboTa MOJHOCTHIO CKOINMPOBAHA IO MMEIOLIMMCS

aHajioram, B T.4. U3 CCTHU «I/IHTepHeT».

MoOHUTOPHHT 00pa30BaTe/IbHBIX Pe3y1bTaTOB

Cucrema OTCII@KMBAHUS, KOHTPOJS U OLEHKH PE3yJlbTAaTOB OOYYEHHs MO HACTOSIICH
JOTIOTHUTEILHON 00111€00pa3oBaTeIbHON 0011Iepa3BUBAOIIEH pOrpaMMe UMEET TPH OCHOBHBIX
KpUTEPUA:

HanexHocTh 3HaHMN U YMEHHMH — IperonaraeT yCBOGHHE TEPMUHOJIOTHH, CIOCOO0B U
TUIIOBBIX pelIeHu# B chepe KBaHTyMa.

CCbOpMI/IpOBaHHOCTI) JJUYHOCTHBIX KAUCCTB — OHNPCACIACTCI KaK COBOKYIIHOCTHb
IICHHOCTHBIX OpHEHTAalMi B cdepe KBaHTyMa, OTHOUICHUS K BBHIOPAaHHOW AEATENHHOCTH,

INIOHMMaHHA €€ 3HAYMMOCTH B OGH.IGCTBG.
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["oTOBHOCTS K IpOI0JKEHUIO 00yueHus B KBaHTOpHyMe — orpeiensercs: Kak OCO3HaHHBIH
BbIOOp 0OoJsiee BBICOKOTO YPOBHSI OCBOEGHHS BBIOPAHHOIO BHJA AEATEIBHOCTH, TOTOBHOCTh K
COpPEBHOBATENILHON U MMyOJIMYHON AEATEIbHOCTH.

Onenka no kpurepuil «HanekHOCTh 3HAHUI UM YMEHUI» IPENIoaracT COIOCTABICHUE
HAYaJIbHOTO YPOBHSI 3HAHWH, YMEHHH M HABBIKOB OOYYarOIIMXCS, BBIIBISEMBIX MOCPEICTBOM
BXOJIHOTO KOHTPOJIS, a TaKK€ HX KOHEYHOIO YPOBHS, OINPEACIAEMOr0 B XOIE HMTOrOBOTO
KOHTpOJIsl. BXOZHONH KOHTPOJb OCYIIECTBIISIETCS HA IEPBBIX 3aHATHAX C HOMOLIBIO
MeAarorndeckoro HaboIeHNS TieAarora 3a padboToi 00yJaroIuXcs, a TAKXKe OIMPOCOB U BBOIHBIX
3anaHuil. Tekymuil KOHTPOJIb IPOBOJUTCS C MOMOUIbIO Pa3IMYHbIX (HOPM, MPEAYCMOTPEHHBIX
KelicaMy WIM JUCUMIUIMHAMU. Llenp TeKylero KOHTPOJS — ONPENENIUTh CTENEHb U CKOPOCTh
YCBOEHMsI KaKAbIM peOEHKOM MaTepualla M, UCXOJs U3 3TOro, BbIpabOTaTh MHIUBUAYAIbHYIO
TPAEKTOPUIO Pa3BUTHUS U 00yueHUs. ITOroBblil KOHTPOJIb IPOBOJUTCS B KOHLIE KQXKIOTO MOJTYJISL.
WTOTOBBII KOHTPOJIB OnpenesnseT (GakTHIeCKoe COCTOSHUE YPOBHsI 3HAHHM, YMEHHUH, HAaBBIKOB
pebeHKa, CTereHb OCBOCHUS MarepHalia Mo KakJIOMy M3Y4EHHOMY pasJiely M BCel IporpaMme
o0benuHeHus. PopMbl MOABEACHHUS HTOIOB OOyuY€HMs: KOHTPOJIbHBIC 3a/laHUsl U TECTOBBIH
KOHTPOJIb; 3alllUTa UHAUBUAYAIbHBIX WU FPYNIOBBIX IPOEKTOB; B3aMMOOLIEHKA 00Y4atOLMMHCS
pabort npyr apyra.

Kputepuii «ChopMupoBaHHOCTh JTUYHOCTHBIX KayeCTB» IPEAINOIAraeT BbIIBICHHE U
M3MEpPEHUE COLMANIBHBIX KOMIIETEHLIUI: OCO3HAHHOCTH €ATEIbHOCTH, IIEHHOCTHOTO OTHOLLEHUS
K JeITeIbHOCTH, HHTEPECa U yJIOBIIETBOPEHHOCTH MO3HABATEIbHBIX M TYXOBHBIX TOTPEOHOCTEH.

Kputepuii «'oToBHOCTh K mpojoikeHUto oOyueHuss B KBaHtopuyme» mpeanonaraet
c(OpMUPOBAHHOCTh YCTAaHOBKM Ha TNPOAODKEHHE O00pa3oBaHUS B JETCKOM TEXHOIapKe
«KBaHTOpHYM» 110 HHBIM MOJYJISIM Pa3HOIO YPOBHS CIIOKHOCTH. JlaHHBIN KpUTEPUN YUUTHIBAET
TOTOBHOCTh peOeHKa K IyOJIMYHOW NEesATeTbHOCTH, BHYTPEHHHX MEpPONPHUATHIX U y4acTUIO B
COpPEBHOBAHUSX, YePe3 UCIOJIb30BAHNE METOIOB COLMANIBHBIX P00, HAOIIOIEHUS U OTIpOCa.

Cpenu HHCTPYMEHTOB OLIEHKH 00pa30BaTeNbHbIX Pe3yIbTaTOB IPUMEHSIOTCS:
-IPOMEKYTOYHAsI AaTTECTALMS 10 OKOHYAHUIO MOJTYJIS;

-KOHTPOJIbHBIE 3aJJaHMsI [T0 OKOHYAHUIO Kelica UM TEMBI HA OCHOBE TYJIKUTA «XalTeK- KBAHTYM»;

- IIeJArOrnueCcKoe HAOMIOEHUE B XO/I€ 3aHITHH.

4.2. MaTepuabHO-TeXHHYECKOe odecreyeHne MporpaMmsbl
B cocraB nepeunst o6opyoBanust XalTeKk-KBaHTyMa BXOJAT:

OGopynoBaHue:

Ne 1.1m. HaumenoBanue
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1 I'paBupoBanphbiil cranok GCC LaserPro SmartCut X380 100 W
2 [ToBopoTHoe ycTpoiicTBo s rpaBepa GCC LaserPro SmartCut X380 100 W
3 3D npuntep poTonommmepHsiii Moonray S ¢ UCTOYHUKOM OecriepeOOMHOTO MUTAHUS
3D  mpunTep pacIIupPeHHOTO ¢dbopmara Picaso Designer XL
‘ C UICTOYHHKOM Oecriepe0oiHOro MUTaHUs
5 3D npunrep ¢ 2-s1 skcrpyaepamu BCN3D Sigmax ¢ uctounukomM 6ecriepedoiiHOro
6 3D npunTep yueOHbIN ¢ npuHaiexHoctsMu Hercules 2018
7 3D npunrep aiia npototunupoBanus Ultimaker 2+
8 3D npunrep c 2-1 sxctpynepamu Ultimaker 3
9 3D ckanep RangeVision Spectrum ¢ HCTOYHUKOM OecriepeOOHHOTO MUTAHUS
10 HBIT IPPON Smart Power Pro Il Euro 1200
@pesepHblid  yueOHBIH CTaHOK C yI1y RolandMODELA  MDX-50
H C MPUHAUIEKHOCTAMHU, HA0Op (ppe3 U KOMIUIEKTOM LAHT
12 [ToBopoTHas ockb zcl-50 mst cranka Roland MODELA MDX-50
13 ®pe3sep yuebnbiii Roland SRM-20 ¢ npuHaaneXxHOCTIMU
14 Tokapusrii cranok no nepeBy JET JWL-1015
Ha6op obopynoBanus st pabotel yueOHoro TokapHoro cranka ¢ UITY "FOHUOP-
15 -
16 Cron yuebHoro tokapaoro muauctanka ¢ YITY FOHUOP-T
17 PanuansHo-cBepmunbhbiit ctanok JET JDP-17
18 ITpombrnenssii neimecoc CROWN CT42028
Jlep>xarens TpeThs pyKa ¢ JIymnoi X2.5, mojctaBkoit mos nasuibHuK 1 LED noacBeTkoi
o ZD-126-3 REXANT 12-0250
20 WNunykiuonnas nasiibHas crannus PS-900 Metcal
[Tucroner TepmoxieeBoit snextpudeckuit 3YBP "Mactep" 06850-20-08 z02 c
ol HabOpOM CTEp>KHEH
22 Mynetumetrp DT 9208A
23 Mynetumerp DT 181
24 Hacronsnenii mynstumerp MEI'EOH 22130
[MastmpHas crarmmst 100-450C 220B 48BT REXANT ZD-99 12-0152 YHuBepcallbHBIHI
% BakyyMmHbII nibutecoc AMOJIJ] TIBY-1400-60 70010040
26 CeepnunpHbIi HacToabHBIN cTaHok JET JDP-8L-M
27 Toxouzmepurensubie kinemu 3YBP "TIpodeccuonan" PRO-824 59824
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28 AKKYMYJSITOPHBII MHOTO(YHKITMOHANBHBIN nHCTpYyMeHT Makita TM30DWYE

29 MHuoroyHKIIMOHAIBHBIA ~ HMHCTpYMEHT penoBatop  MakitaTM3000C

30 [Tuna TopuoBounas cereBast METABO KS 216 M LASERCUT

31 [IpomblnenHas Tenexka, noakatHas WWwW3

32 Cab6enpnas nmuna Habop BOSCH HoxxoBka PSA 900 E

33 Hacrounbnsiii cBepaunsabiii cranok JET JDP-8BM

34 Tucku "Macrepckas” mumpuna ryook 150mm WILTON

35 JET JBG-200 3ATOUYHBIM CTAHOK (TOUYMJIO)

36 JET JSG-64 TAPEJIBYATO-JIEHTOUYHBIN IIIJTM®OBAJIBHBIM CTAHOK

37 TounnsnsIit cranok 3yop 3THIM-150/200V z01 (Tounso ¢ oXJIaKIeHUEM )

38 Hpenb akkymysstopHas Bosch GSR 120-L1 2*1.5Ay

39 DnexTponod3uk Makita 4329

40 Sk ans uHCTpyMeHTa Metamnueckuii 3YBP "Okenept" 38151-25

41 Cer mist menouert Grand 5 cexmuit 400x219x287 MM

42 Kaccernuna cepun 550 B KOMIUIEKTE C IPO3PAYHBIMH sTYCHKaMu (24 1T.)

43 Konreitnep ¢ KpbIKoi, 8 J1, CHHUHN

44 Opranaiizep minactukosslit 3YBP "MACTEP" "BOJII'A-20" 38034-20

45 BeitskHas ycranoBka Taiigyn-1100

46 [ToncraBka /It MasIbHUKA

47 HUBIT Line-Interactive CyberPower BS650E 650VA/390W USB (4+4 EURO) NEW
CrnenuanusupoBansbiii [1IK B mbinesamuménHoM kopmyce ans ¢pes. UIIY u
nazepHoro rpasepa. (IIpomeccop Intel Core 15-8400 OEM, Matllnata ASUS PRIME

48 H310M-R, Moaynbs mamsatu 16I'6 Crucial CT16G4DFD824A, Hakornutens SSD 250
I'6 Samsung MZ-76E250BW 2.5", XKectkwuii nuck Seagate ST2000DMO00S, ITpusox
DVD+RW LITE-ON IIHAS122-04/-14/-18, Kopmyc CROWN CMC-SMP888)

49 Momnwurop Viewsonic 27" VA2710-mh IPS SuperClear, Tilt, VESA, Black

50 BricokomnpousBoautenpHas pabouas cranius-kommnsiorep [Ipoueccop: Intel Core
17-8700K BOX, Marllnara: GIGABYTEZ370P D3, Monyns namstu: 16I'6 Crucial
CT16G4DFD824A, Hakormutens: SSD 250 I'6 Samsung MZ-76E250BW 2.5",

51 Kectkuii muck: Seagate ST2000DMO008, ITpusox: DVD+RW LITE-ON IIHAS122-
04/-14/-18, Kopnyc CROWN CMC-SMP888, Buneokapra: ASUS DUAL-RTX2060-
6G, Windows 10 Prof, ITO: Microsoft Office Home and Business 2016 32/64 Russian

52 [IupoxodhopmaTHBINA MTOJHOIBETHBIA IPUHTEP B KOMILIEKTE co cteHaoM Canon iPF
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TX-3000 (36"/914mm, 5 colors (max 700 ml), 2400x1200dpi, 128GB (Physical
memory 2GB), 500GB (Encrypted) HDD, USB/LAN(?)/WiFi, CTEH])

53 Pexxymmii mitortep Graphtec FC8600-75
54 Knaeuarypa Logitech Keyboard K280E USB
55 Mpepms Logitech M 105 Black (wepnas ¢ pucynkom, ontudeckas, 1000dpi, USB, 1.5m)
56 I"a6aputer 600x500x1180 mm, cepriii rpadut
57 Croiika mis pasmenienus [TK Twinco
58 Cryn Caumte ['abGaputbl 67x67x83, 11BeT Oenblid
Tenexxka nuncrpymenrtanbHas Toolbox TBS-8 I'abaputer 775x468x800, iBeT cunumii ¢
> cepom
Cron ¢ smukamu Atinant ATLO6 IMabaputer 1500x800x600, et cepoiii Cuctema
°0 xpaHeHus maTepuana MoomibHas (kaccetHuna) TRESTON TR 1630-1
61 I"aGaputsr 410x605x980 MM, LIBET CUHUI C CEPbIM
kad macrpymentansubiii [IPAKTUK TC-1995-120412 I'abaputsr 985x500x1850
o2 MM, IIBET CEephIN, CHHUI
63 MarnutHo-mapkepHas n1ocka BRAUBERG PREMIUM 1800x1200 MM
Tym6a  wmerammmueckas  CHIM.T-02.00.06 Tabaputrer  565x600x835 MM
64 WnctpymentanpHas tenesxkkaPROFFI TI M'aGaputer 820x450x870 MM, 1BET cepblii ¢
CHHUM
65 Tymb6a meramnueckas TBP-9 I'abaputst 1024x600x1000 Mmm
66 Mycopusriit konTeitnep 240 i 24. C29
I'aGaputsr 721x582x1069 ™M, cunuit 1801-4/11 Tabaputer 1000x360x1800
o7 I"aGaputsr 1000x400x2500 mm
68 Crennax ¢ MIacTUKOBBIMH SIIIUKAMHU
69 ApxuBHbli cremnax Bepcrakodd 110011
Crennax nonouHbli ycuineHHsli "YHuBepcan 6 nonok" I'abaputer 1066x400x1855
70 -
[MasmpHBIA cTONM C aHTHCTaTH4eckod cronemuuneir APM-4320-ESD T'abGaputsr
" 1200x800x1710 mm, 6emnblii ¢ YepHBIM
Antucratrnueckoe  kpecino  AEC-3524  Cupenbe  440x400 wmm,  cuHHH
72 JemoHcTpannonHas mnonka [abaputel 2500x1600x300 mwMm, cunumit Ilonka ky0
I"a6aputst 300x300x200, opaH>XeBbIii
73 Cron st 060pynoBaHus
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74 Bepcrak ciecapusiii omHoTyMO0BEI Deppym 01.100
Bepcrak ydenmueckuii s ciaecapHblx pabor mupuHoi 1200 MM. GecTymOOBBIiT
E ®eppym 01.001
76 [Ixad nacrennsiii cepun «Crangapt» 03.001S ogun smmk
77 Cucrema xpaHeHHs pacXOJHOI0 MaTepuasa U MHBEHTaps JUIsl CTaHKa
Marepuasnsl:
Ne .. HaumeHnoBanmue
[Tonnoxka mucroBas mpoOkoBas Wicanders 6 mm (915mMm*610mm) Ilpunoit c
' ¢rocom B karymike (200 r)
2 Kunkwuii ¢aroc Bo (iakoHe ¢ KUCTOUKOH
3 PLA mnactuk mis 3D npuHTepa, BeT Oeblit
4 PLA HP U3print 1,75mm 1 xr
5 PLA nnactuk qyist 3D npunTepa, IBET Cephlii
6 PLA HP U3print 1,75mMm 1 kr
7 PLA mnactuk nns 3D npunTtepa, 1IBET CUHUN
8 PLA HP U3print 1,75mm 1 kr
9 PLA nnactuk ns 3D npuHTepa, IBET CallaTOBbII
10 PLA HP U3print 1,75mm 1 xr
11 PLA mnactuk qyist 3D npuHTEpa, 1IBET OpaHKEBbII
12 PLA HP U3print 1,75mMm 1 kr
13 PLA nnactuk qyst 3D npuHTEpa, IBET KpacHbIN
14 PLA HP U3print 1,75mm 1 xr
15 PLA mnactuk ans 3D npunTepa, nBeT (pHroieToBbIi
16 PLA HP U3print 1,75mm 1 xr
17 ABS mmactuk 1,75 FL-33 1kr
18 Flex mnactuk 1,75 REC narypanbhslii 0,5 kr
19 PLA mmactuk Best Filament, 2.85 mwm, uepsbiid, 1 kr
20 PLA mnactuk Best Filament, 2.85 mwm, kpacHsrid, 1 xr
21 PLA mmactuk Best Filament, 2.85 MM, opaHxeBbIid, 1 KT
22 PLA mmactuk BestFilament, 2.85 MM, Oupro30Bbiid, 1 KT
23 PLA mnactuk REC, 2.85 mwm, 6emnsrii, 750 rp.
24 PLA nnactuk Best Filament, 2.85 MM, cepebpuctsiii metaummk, 1 kr PLA mnactux
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Best Filament, 2.85 MM, HatypanbHbIid, 1 KT

25 PVA mnacruk 2,85 REC narypanbhsiii 0,5 xr

26 PVA nnactux Esun 1,75 mm 0,5 xr

27 doromonumep Fun To Do Snow White, 6emnbiii (1 1)

28 Oprcrexno Imm 1250x2050 mm TTpo3paunsrit

29 Oprcrekio 3mm 1250x2050 mm IIpo3paunsrii

30 Oprcrekio 4mm 1250x2050 mm TIpo3paunsrii

31 Oprcrexino Smm 1250x2050 mm Tpo3paunsrit

32 Oprcrekiio 6MM 1250x2050 mm TTpo3paunsrii

33 Oprcrekiio 8Mm 1250x2050 mm TIpo3paunsrii

34 Oprcrexno 10mm 1250x2050 mm IIpo3paunsrii

35 Oprcrekiio upetHoe kpacHblid 1250x2050 MM TosuHa 3MM

36 Oprcrexio nserHoe cuauii 1250x2050 MmmTonmuHa 3MM

37 Oprcrekiio upetHoe xenThid 1250x2050 MM TonmuHa 3mMMm

38 Oprcrekiio upetHoe 3enenbiid 1250x2050 MM Tosraa 3Mm

39 ®anepa OK 2/3 copr nmudosannas Jmuna: 750 mm Hlupuna: 500 mm Tommuna: 3
MM

40 ®anepa OK 2/3 copr nmudosannas Jnuna: 750 mm Hlupuna: 500 mm Tonmuna: 4
MM

41 ®anepa OK 2/3 copt mudposannas nuna: 750 mm [lupuna: 500 mm Tonmuna: 6
MM

42 ®anepa OK 2/3 copr nundoannas nuna: 1525 mm upuna: 1528 mm Tonmuna:
8 MM

43 ®anepa ©K 2/3 coprt numudosannas Jnuna: 1525 mm upuna: 1525 mm Tonmuna:
10 MM

44 Hyxcnoinerii mmactuk ZENOMARK LASER "Tommuna 1.4 (mm) Hlupuna 600.0
(mm) Jmaa 1200.0 (mm) LBeT cepebpo mapananoe/depHbiii”

45 JAByxcnoinbiil mactuk SCX Tonmmna 1.4 (Mm) upuna 600.0 (mm) douna 1200.0
(Mm) L{BeT 30110TO TUISIHIIEBOE/YEPHBIIA"

46 JByxcnoiuseiif mnactuk SCX Tonmuna 1.4 (mm) upuna 600.0 (mm) diouna 1200.0
(mm) L{Bet bemnprit"

47 Jsyxcnoinbiil mnactuk SCX Tonmmuna 1.4 (mm) upuna 600.0 (mm) diuna 1200.0

(Mm) LIBeT KpacHBbIi/ yepHbIi"
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48 KommiekT moaensHoro miactuka [lnotHocTh: 500 kr/m3 Pasmep: 1500x500x50 cm

49 Kommekt moaenbHoro miactuka [Tnmoraocts: 1200 kr/m3 Pazmep: 1500 x 500 x 50
MM

NHCTpyMEHTHI:
Ne .. HanmenoBanme

1 Ha6op cBepn no merasury COBALT INDUSTRIAL 8% (29 wir.) B 6okce Midisafe
Dewalt DT4957 (it CBEpIUIBHOTO CTaHKA)

2 Toukory61si-munu 3YBP "TIPOON" 22173-3-11
[Munner 3YBP n/snektponuku u TouHOUW Mexanmku 22211-1-120 ITpenu3mnoHHEBIH

3 MMUHIET YTII0BOK

A Hoxuauner n/mer, 250mm mpsameie STAYER MAX-Cut 23055-S (mist peskwu
TEKCTOJINTA)

. HabGop cBepn N060 VYuusepcanbhusiid, (1-12), 43 mr. (5% xkobGamst) 2201084
Merammueckas qunaeiika 1000 mm

6 Mertannnueckas nuHeiika 30 cv Metannndeckast nuHeiika 60 cm

7 Muxkpomerp mexannuecknii,0-25mm MATRIX

8 Momnotok 600 rp. pubeprn, odpe3

9 Mozotok 200 rp. ¢pubepri, o6pe3

10 Ha6op 6ut u cBepn 104 npeamera, B kerice Makita D-31778

11 HaGop nncTpymenToB B uemonane 69 mp. 1/2",1/4" CrV STELS

12 HaGop kiroueit komOuHMpOBaHHBIX 6-17MM 6mT CrV

13 Hab6op metunkoB u miamek M3 -M16, 36np, MATRIX MASTER

14 Ha6op narmmmsamnkoB 200 mm 5 mT Bapc

15 HaGop orBeprok 61t Fusion MATRIX

16 Ha6op orBeprok MATRIX Fusion 18 mrt. 11452

17 HaGop ymapHbix oTBEPTOK C mecturpanaukom 6wt Berger BG BG1067

18 [MTonoTHO HOXOBOUYHOE 1Mo MeTauty 300mMm 18 TPI Bahco

19 HosxoBka mo meramry 300MM Tpexkomir. MeTayniiacT. pamka GROSS

20 JluHamMoMeTpHudecKas OTBepTKa, CO MKaIoH, perynmupyemas 3YBP "Dkcnept” 64020

21 Ha6op uncrpymenra 15np MEXAHUK s pem. pabot, 15mop 22052-H15

22 Crpybuuna pemennas Bailey Stanley

23 Crpybumna tun G 125mMm
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24 [ ranreramupkynb 150 mm, nieHa nenenwnst 0,1Mm
25 [ranrenuupkynb 150MM 371€KTPOHHBII
Pynerka B JBYyXKOMIIOHEHTHOM Kopiyce 3YEP "TIPO®U" "HEMJIOH" 34056-05-
20 25 701
Pynerka B JBYXKOMIOHEHTHOM Kopryce 3YBP "ITPO®U" "HEMJIOH" 34056-10-
o 25 z01
28 [lerka-cmeTka 3 psia, 280Mm
CpenctBa HHIUBUAYATBHON 3aIUTHI:
Ne .. HaumeHoBanue
1 Pecniuparopsr, 5 mr.
2 Ouxku otkperToro Tuna CUBPTEX ¢ npsamoii Bent. [Ipo3paunsie
3 Pecniuparop MIPOTHUBOAIPO30JILHBIA,MHOTOCII. koHu4.//DEXX 11103

AnTHCTaTHYecKuil ykopoueHHbIH xanat VA Unisex (cunuii (56/170)

4 ITepuarku x/6 5-tu HuTOouHkIC ¢ [IBX (Tpadwur)

Xanar 3amuTHBIA XJomuaToOyMaxkHblid pazmep L poct 170-176 CnenobbenuHenue

JIMATOHAJIb cunuii, pazmep 96-100, poct 182-188 Xan 006/ 96/182

HepequL MporpaMMHOT O obOecrnieueHUs YKa3aH B HpI/IJ'IO)KCHI/II/I 2.

4.3. KagpoBoe o0ecnieuenune mporpaMmmsl
JlononuurtensHas obieoOpa3oBaTesibHas 00Iepa3BUBarOlIas MpOrpaMma peanu3yercs
He/laroraMu JIONOJHUTENIBHOTO 00pa3oBaHus «XalTek»-KBaHTyMa.
PaboTa HaJ BHINOJIHEHHWEM KOMAHIHBIX MPOEKTOB, a TaKXKE y4acTHE B COPEBHOBAHMUSX,
KOHCbepeHHI/IHX, KOHKYpcCax u OJIMMITHa1ax MOXKET OCYIICCTBJIATHCA MMoCpeACTBOM
COTpYJIHUYECTBA U OObEIUHEHUS OOydaroluXcsi C APYTMMU KBaHTYMaMH, HacTaBHUKaMHU U

neaaroraMmu, NpeACTaBUTCIIIMUA OT pa60TOIlaTeJ'ICI71, HHXXCHCPOM-IIPCIIOaBaTCIICM.

4.4. Opranu3anusi BOCIIUTATEJIbHOH padoThl U peaju3anusi MeponpusiTHii
3agaun  BOCHMTAHUS  OINPEACNIEHBl €  YYETOM  HMHTEJUIEKTYaJbHO-KOTHUTHUBHOM,
YMOIMOHAIBHO-OLIEHOYHOM, 1€ATEIbHOCTHO-IIPAKTUYECKON COCTABIIAIOMINX PA3BUTHS JIMYHOCTH:
- YCBOCHUE 3HAaHUH, HOPM, TyXOBHO-HPAaBCTBEHHBIX LIEGHHOCTEH, TpaIUIHii, KOTOpPBIE BEIPAbOTAIIO

poccuiickoe 00IIecTBO (COIUAIBHO 3HAYUMBIX 3HAHHN );
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- (hopMUPOBAHKE U PA3BUTHE TIO3UTUBHBIX THYHOCTHBIX OTHOIICHUHN K 3TUM HOPMaM, IICHHOCTSIM,
TpaauIusaM (MX OCBOCHUE, IPUHSTHE);

- MPUOOPETEHNE CONMAIBHO 3HAYMMBIX 3HAHHH, (HOPMUPOBAHHE OTHOIICHUS K TPATUIIMOHHBIM
0a30BbIM POCCUUCKUM IIEHHOCTSIM.

Ha 3aHATHSAX MPUMEHSIOTCS CIISAYIONINE METOIbI BOCITUTAHHUS:

— yOexIeHus;

— CTUMYJIUPOBAHHS,

— MOTHUBAIIHH;

— OpraHu3aIy JeSITeIbHOCTH U OOIICHHS,

— KOHTPOJISI U CAMOKOHTPOJISL.
[TpodopueHTaMOHHBIE METOIBI U (POPMBI:

— IpoeCCUOHATIBHOE MPOCBEIICHUE;

— Oecenpl;

— UTPBI, BAKTOPHHBI,

— MIPOCMOTP BUJICOCIOKETOB;

— DKCKYPCHH Ha TIPEITPHUSITHSL.

Meponpusitusi, yka3aHHble B Kall€eHAApHOM IUIaHE IO BOCIUTATENBbHON paboTe,
MPOBOSTCS TEIaroroM JOTMOJHUTENFHOTO 00Pa30BaHUs B paMKaX Y4eOHBIX 3aHSITUN MO JAaHHOMN
porpamme.

[Tegaroru-opraHu3aTopsl MPOBOJAT MEPONPHUATHS COTIACHO TOJOBOMY IUIAHy TIO

BOCIIMTATEIbHON pa60Te CO BCEMHU O6y‘laIOH_[I/IMI/IC$I ACTCKOI'0 TCXHOIIapKa «KBaHTOpI/IYM».

KAJIEHIAPHBIN IIJIAH BOCIIUTATEJIBHOM PABOTHI

Cpok
Neni/n HaunmenoBanue meponpusaTus OTBeTCTBEHHBIH
NPOBeACHHUSA

IIpodeccnonabHO-OPHEHTHPYIOIIIEE BOCTIMTAHUE

Ilenarorn «Xamn-tex»

1 Jlenb uH)XeHepa OxTs6pB
KBaHTyMa
Conunanuszanus 4 AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME
Henb poxnenust Ksantopuyma — Ham 5 [Tenaroru-
2 Hos6pb
ner! OpraHu3aTophbl
KBu3, TOCBIMEHHBIN JTHIO Ilenaroru-
3 Arnpens

kocMmoHaBTHKH «]Ipocto Kocmocy
0CeMO pOCTO ROCMOC OpraHu3aToPHI,
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neaaroru «Xam-TeK»
KBaHTyMa
«KBantKonuepr» Ilenaroru-
4 Maii
OpraHu3aTophbl

I'pakaaHcKo-NATPHOTHYECKOE M TPABOBOE BOCTIMTAHNE

Bcepoccuiickas akiys, mocBsiieHHAs Ilegarorn «Xaii-Tex»
5 Maii

Huro TToGeapt KBaHTyMa

Ilenarorn «Xamn-Tex»

6 Oko- kBecT «I[lomoru mianere» Hos6ps
KBaHTyMa
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5. CnucoK JTUTEPATYPhI U HHBIX HCTOYHUKOB
5.1. OcHoBHasi JIUTEpaTypa JJis nejaarora

OCHOBBI MHKEHEPUH 1 U300peTaTe/ILCTBA:

1. Anprmrynnep I'. C. TBopuecTBo kak To4yHast Hayka. - M.: Cos. paxuo, 1979. -
KubepHeruka.
2. Benukue mnzobperenus. OT KaramyibThl 10 Mapcoxonaa. 250 OCHOBHBIX BEX B

HMCTOPHUH TEXHUKHU U TexHojoruu / M. bpeitn; nep. ¢ anri. O. C. Jlobauesoii. - M.: JlabopaTopus
3Hanui, 2017. - 534 c.: un.

3. WnxenepHoe TBopuectBo. B 2 u. Y.1: Teopernueckue OCHOBBI MHKEHEPHOI'O
TBOpUeCTBa: yueOHO-MeToauueckoe nocooue / T.B. demokuna. — M.: MAJIN, 2022. — 96 c.

4, OCHOBEI KJIacCCHYeCKOM TPU3. [IpakTrueckoe PYKOBOICTBO TS
M300pETaTeIbBHOTO MBIIUICHHS. 2-¢ u3., uchp. u aom. M.: COJIOH-TIPECC. 2006. - 432 c: ui.

5. OcHoBbI HHXEHEpHOTO nckyccTBa: MmoHorpadus / .K. Kopannos; Mock. roc. yH-
T nedatu umeHu Meana ®egoposa. — M.: MI'VII umenu NBana ®enoposa, 2014. — 372 c.

6. CoOopuuk uzobOperatenbckux 3amgad / B. H. I'masynos. — Usa. 2-e, ucop. u
non.bubmuorp.: ¢. 430.

7. XOUY... Obite cambpiM yMHBIM! 300 3amad: Jsorumka, KpeaTwB, OBICTpOE,
HECTaHJIapTHOE, TaKTU4yeckoe, oOpa3Hoe MmbliuieHue / Yapnp3 @winunc; [nep. ¢ anra. J[.A.
KymnukoBa]. — Mocksa: Okcmo, 2015 — 544 c.: ni.

8. Y e p H bl it A.LA.OcHOBBI M300peTaTeNbCTBA M HAYUHBIX HCCIIeAOBaHMM: YueO.
nocobue — [len3a: Ilens.roc.yn-1, 2010. — 253 c.

HNHcTpyMeHTBHI M TPUCTIOCO0JIeHN sl 11l PYYHOI'0 U3rOTOBJICHHUS M3/1e/IHii:

9. B. C. KortenbHuKOB. «bop110i ClIpaBOYHMK CTOJISIpa. Bee BUabI CTONSIpHO-
IUIOTHULIKUX pabOT CBOMMHU PyKaMM»

10.  JImwurtpwuii 3umHskoB, AHactacus [Totamosa. «PaboTs! o aepeBy. Camoe moitHOe
U TIOHATHOE TOIIaroBO€ PyKOBOJCTBO /Jisl HaunHaromux. HoBelas sHIuKIoneius»

11.  OcHOBBI ciecapHbIX U COOPOYHBIX PA0OT : YUEOHHK ISl CTY/l. YUPEKICHUN Cpel.
npod. obpazosanus / b. C. [Tokpos- ckuii. — 9-e u3n., crep. — M. : U3narenbckuit neHTp
«Axagemus», 2017 — 208 c.

12.  D. EmenbsHOBa - Pacckaxkute 1eTsaM 0 pabovYnx HHCTPYMEHTAX

13.  A. Maprencon «HaunHaeM MacTepuTh U3 JPEBECHHBI».

OcHOBBI YepueHNs U HHKEHEPHOI rpadukn:
14,  UmxenepHas rpaduka. CupaBouHbIe MaTepuaibl: yaeOHoe mocodue: .1/

15.  O.A.Oranecos, H.H.Ky3enena; moxa pen. O.A.Oranecosa. - 2-¢ U3 ., nepepad. u
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19.

AJl. borBunnukos, B.H. Bunorpanos, 1.C. Beimnenonsckuii. «HepueHue»

Yuebnuk 1y1st 001eo0pa3zoBaTeIbHbIX YUpexKACHUN 4-¢ n3aanne, 10padoTaHHOE

[opsiaés, B.W. HaueprarensHas reoMeTpus U MHXKEeHepHas rpaduka (0a3oBbie
3HAHUS TUIAKTHYECKUX eInHUI): yueOHnoe nmocodue / B.W. 'opsués,

TeXHUYEeCKU yHuepcutet, 2017 184 c.

T.I1. Ky3neuona, 1.1. MuxeeB. TBepb: TBepckoii rocy1apCTBEHHbIN
OCHOBBI TPEXMEPHOI0 MO/IEJIMPOBAHMS:
20.

21.

22.

Eneukwuii rocynapctBennsiii yuusepcuteT uM. M. A. bynuna, 2019 — 80 c.
VYuusepcurer UTMO, 2018 — 100 c.

3D-monenupoBaHue U BU3yanu3anus: ydeOHO-mMeroguueckoe mnocobue. — Emer:

Mexenun A.B. Texnonoruu pazpabotku 3D-mozaeneit. Yuebnoe nocodue. — CII6:

24,

Pabora B cucreme monenupoBanust KOMITAC-3D: npakTukyMm Ho AUCHMILIMHE
«KommnerorepHas rpaduka» / JI. E. Kamanos, E. I'. Kapnyxun. — B 2 4. — YnesHosck : Yal' TV,
23.

2019 — Y. 1: npaktukym no aucuurinHe «Komnbiorepnas rpadukay. — 2019 — 88 c.

MogenupoBanue, Au3aiiH, aHUMaIus, crendOeKToI.

25.

Mapus CepoBa: YueOHUK-caMOY4YHTENb MO TpexMmepHoii rpaduke B Blender 3D.

bonbmakoB, B. boukoB A., OcHoBbl 3D-MoxenupoBanus. M3ywaem paboty B
AutoCAD, KOMITAC-3D, SolidWorks, Inventor. - W3xa. ITutep. 2012
[TeTepOypr, 2010.

26.

TexHOoJ0rUN AAAUTHBHOIO Nmpou3BoJACTBA:

bonpmakoB B. KOMIIAC-3D mnist cTyneHTOB M WIKOJIbHUKOB. M3n-Bo BXB-
27.

JIutynos C.H., Cno6oaentok B.C., Mensaukos /[.B. O630p u aHanu3 aJauTUBHBIX
TEXHOJIOTUH, 9acTh 1 // Omckuit Hayunblii BectHuk. 2016. No 1 (145). C. 12-17.

CwmupHoB, B.B., bapzanu B.B., Jlagnos I1.B. ITepcriekTuBBI pa3BUTHS A1 IUTUBHOTO
28.

MPOM3BOJCTBA B poccuiickoi mpombinuieHHocTH // Ombir ®I'BOY  YI'ATY. Hooctu
marepuanoBenenus. Hayka u rexauka. No2 (14). 2015. C. 23-27
Texnonorun AnautuBHoro IIpomsBoactBa. S. I'mOcon, JI. Pozen, b. Craxkep,
ISBN: 978-5- 94836-447-6

29.

Wohlers T., Wohlers
30.

report
31

[TepeBon. ¢ anrn. nox pea. WM.B. Illumkosckoro. U3n-Bo Texnocdepa, Mocksa, 2016. 656 c.
2014:
printingstateoftheindustry: Annualworldwideprogressreport, Wohlers Associates, 2014.

TexHomoruu nazepHoit 00pabOTKH:

Additivemanufacturingand

3D-
Acramuuk C.A., Tomybes B.C., MaknakoB A.I'. JlazepHble TEXHOJOTHU B
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MaIIMHOCTPOSHUH U MeTa1000paboTke. — bemopycckas Hayka.

32.  Steen WIliam M. Laser Material Processing. — 2nd edition. — Great Britain:
Springer- Verlag.

33.  Beiixo B.IL., IletpoB A.A. OnopHbIIi KOHCHEKT JIEKIUWA MO Kypcy «JlazepHbie
texHonoruny. Paznen: Benenue B nazepusie Texnonoruu. — CI16: CIIOI'Y U'TMO, 2009 — 143
c.

®Dpe3epHbIe TEXHOJIOTUM

34.  Ps6or C.A. (2006) CoBpemeHHBIC (pe3epHbIC CTAHKH U MX OCHACTKA: y4eOHOE
noco6ue. 2. Kopsithsiil [I.M. (1963) ®pe3bl.

35.  Brommonnenue pabdotr mo mpodeccun «DpesepoBuuk» : [locobue mo ydeOHOI
MpaKkTHKE : yued mocodue /uid CTya. yupexaeHuit cpen. npod. oopasosanus / JI. . Bepeuna. —
2-e u3., crep. — M. : U3marenbckuii nieHTp «Akanemus», 2016 — 160 c.

36. OOpaboTka JpeBeCHHBI MeTOAOM (pe3epoBaHus: YdeOHOe Mmocodue. —
ExarepunOypr: Ypai. roc. necorexs. yH-T, 2007 — 192 c.

37.  Yuumcs paborats Ha dpesepHom ctanke ¢ UITY: ExatepunOypr: YIJITY, 2015 —
115 c.

5.2. NHTepHET-pecypchl AJIs1 00YUAIOIMXCSI
Pa6oTa c cucremoii aBToMaTH3UpOBaHHOT0 nMpoekTupoBanus «K KOMITAC-3Dy»:
- https://youtu.be/dkwNj8Wa3Y U-
- https://youtu.be/KbSuL._rbEsI-
- https://youtu.be/2411DY 5p3W
- https://www.youtube.com/watch?v=SMhGEu9LmYw

JlazepHble TEXHOJIOTHUM

- https://ru.coursera.org/learn/vveedenie-v  lasernietehnologii/lecture/CDO8P/vviedieniie-

v- laziernyietiekhnologhii — BBezieHue B 1a3epHbIE TEXHOJIOTHH.

- https://www.youtube.com/watch?v=ulKrig-Eds8 =~ —  nma3epHble = TEXHOJOTMH B

MPOMBIINIJICHHOCTH.

AJIIATHBHLIE TEXHOJIOTHHU
- https://habrahabr.ru/post/196182/ - kopoTkast ¥ 3aHUMaTeNIbHAs CTaThs ¢ «Xabpaxabp» o
TOM, KaK HY>KHO IIOATOTAaBJIMBATb MOJICIIb.
- https://solidoodletips.wordpress.com/2012/12/07/slicershootout-pt-4/ — 3nece MOXHO
IOCMOTPETh CpaBHEHHME pabOTHl pa3HbIX ciaiicepoB. CTpaHuIla HA AHTIMICKOM, HO TYT BCE
MOHSTHO U 0€3 CIIOB.

- https://www.youtube.com/watch?v=]Td3JGenCco — aaauTHBHBIE TEXHOJIOTHH.



https://youtu.be/dkwNj8Wa3YU-
https://youtu.be/KbSuL_rbEsI-
https://youtu.be/241IDY5p3W
http://www.youtube.com/watch?v=SMhGEu9LmYw
https://ru.coursera.org/learn/vveedenie-v
http://www.youtube.com/watch?v=ulKriq-Eds8
http://www.youtube.com/watch?v=ulKriq-Eds8
http://www.youtube.com/watch?v=jTd3JGenCco
http://www.youtube.com/watch?v=jTd3JGenCco
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- https://www.youtube.com/watch?v=vAH_Dhv3170 — IIpomsinuieHabie 3D-nipuHTEpHI.

ﬂa3epbl B aJIUTUBHBIX TCXHOJIOTUAX.

- https://www.youtube.com/watch?v=zB202Z0afZA — neuyars ®JIM-npunTepa.

- https://www.youtube.com/watch?v=h2Im6FuaAWI —  kak  co3math  3hdekT

JJAKUPOBAHHOM IIOBEPXHOCTH.

- https://www.youtube.com/watch?v=g0TGL6Cbh2KY — Kkak caenath IOBEPXHOCTh

MPUBJICKATEIbHOM.

- https://www.youtube.com/watch?v=yAENmMIubXgA — padota ¢ 3D-pyukoii.

®pe3epHble TexHoMoruu ¢ YITY:

- https://www.youtube.com/watch?v=cPlotOSm3P8 — mnpecc-popmbr.  Dpe3epoBka

metaina. Cranok ¢ UITY no meranny.

- https://www.youtube.com/watch?v=B8a9N2V|jv4l — kak memator npecc dpopmsl. IIpecc-

dbopma

- CIIO’KHOE YCTPOMCTBO IS TOJTYUYCHUS U3/ICIIUN Pa3IndHON KOH(PHUTypaIlMi U3 METAJLIOB,
IUIACTMACC, PE3MHBI U IPYTUX MAaTePHAIOB MO/ ACHCTBUEM JIaBJICHUS, CO3/1aBACMOT0 Ha JINThEBBIX
marrHax. [Ipecc-popma ist IUThsI IIIACTMACC MO TABJICHUEM.

- https://www.youtube.com/watch?v=paaQKRuUNplA — kormmapsr UITY.

- https://www.youtube.com/watch?v=PSelbZuUGEok — paboTa COBpPEMEHHOTO CTaHKa C
qIry.



http://www.youtube.com/watch?v=vAH_Dhv3I70
http://www.youtube.com/watch?v=vAH_Dhv3I70
http://www.youtube.com/watch?v=zB202Z0afZA
http://www.youtube.com/watch?v=zB202Z0afZA
http://www.youtube.com/watch?v=h2lm6FuaAWI
http://www.youtube.com/watch?v=h2lm6FuaAWI
http://www.youtube.com/watch?v=g0TGL6Cb2KY
http://www.youtube.com/watch?v=g0TGL6Cb2KY
http://www.youtube.com/watch?v=yAENmlubXqA
http://www.youtube.com/watch?v=yAENmlubXqA
http://www.youtube.com/watch?v=cPlotOSm3P8
http://www.youtube.com/watch?v=cPlotOSm3P8
http://www.youtube.com/watch?v=B8a9N2Vjv4I
http://www.youtube.com/watch?v=B8a9N2Vjv4I
http://www.youtube.com/watch?v=paaQKRuNplA
http://www.youtube.com/watch?v=paaQKRuNplA
http://www.youtube.com/watch?v=PSe1bZuGEok
http://www.youtube.com/watch?v=PSe1bZuGEok
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KanennapHsliii yueOHbIii rpaduk
Ha 2024-2025 y4. roa

[Ipunoxxenue 1

KBantym I'pynner
IIporpamma [Jarta Hauana 3aHATHN
O06beM 1o yueOHO-TeMaTHIeCKOMY IIIaHy 4 Monynb
Ilenaror
Bup y4eOHoit nesiTenbHOCTH / TIepro 1 momyronue 2 nomnyrozue
CenTtsi0pp | OKTS0pB Hos6pb Jexabpb SIHBaps deBpaib Maprt Armpenb Mait Uronp
Tema Tema Tema Tema Tema Tema Tema Tema Tema Tema
(xommuectB | (kommuec | (kommuec | (komuuec | (konmuec | (konmmdec | (konmuvecT | (komwuec | (koimyec | (KOJMUYECT
0 4acoB) TBO TBO TBO TBO TBO BO YacoB) TBO TBO BO YacoB)
JacoB) JacoB) JacoB) JacoB) JacoB) JacoB) JacoB)

AyIUTOpHBIE 3aHSTHS

Ounbie 3aHATHS C MPUMEHEHUEM
JMUCTAHIIMOHHBIX TEXHOJIOTUH

3a0YHbIC 3aHITHUS C IMPUMCHCHUCM
JAUCTAaHIIMOHHBIX TEXHOJIOTHUH

CamocrosiTensHas padoTta
obydJarorerocs

KoHTposb BXOTHOM/TIPOMEKY TOUHBII/
WUTOTOBBII

TIpoMexxyTouHasi aTTecTaius

IToanuce




Ex
gas
3
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[TporpammHuoe oOecrieueHme

[Ipunoxenue 2

Ne .. HaumenoBanmue
OcHOBBI TPEXMEPHOT0 MO/IeTHPOBAHHE
1 Blender (Bepcus 4 u Bbiie)
2 KOMPAS-3D (Bepcust 19 u BbIIe)
JlazepHbIe TEXHOJIOTHH
3 I'paduueckuit penakrop CorelDRAW
4 TrotecEngraver
®Dpe3epHble TEXHOJIOTHA
5 ModelaPlayer4
6 SRPplayer
7 VPanel for SRM20
TexHOJI0rMH A IUTUBHOTO NIPOU3BOACTBA
8 Ultimaker CURA (Bepcus 4.3 u Bbliiie)
9 Slic3r
10 BCN3D Cura
11 RayWare
Oo0wmee
12 [Maket nporpamm Microsoft Office 2019
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[Tpunoxenue 3

KoHTpoJ/IbHO-U3MepHUTEeIbHbIE MATEPUATIBI
IIpumep 3axanuii no paszueny «OCHOBbI HH:KEHEPUH U H300PETATEILCTBA»
TBopueckue 3ag1aun.

3apanue Nel. PaciudpoBka abOpeBuaTyp.

HeoOxomumo  pacmmmdpoBate  ab0peBuUaTyphl €  [OMOIIBIO  MpUJIaraTesbHbIX,
OTHCHIBAIONIMX CBOMCTBA MoHATUA (1), TTaronoB (2) u CBA3aHHBIM TpeiokeHneM/gppaszoit (3).
Kaxnoit OykBe U3 MOHATHSA JOJKHA COOTBETCTBOBAThH paciin(poBKa.

1. COJIHLIE.

2. [IOJI.

3. CHET.

3aganue Ne2. Haiinute 14 cnoB, HaunHaromuxcs Ha OykBy «My».

HA cnaiine npeacrasnena kaptuaka. Heooxonumo Haiitu 14 ciioB, HAaUMHAIOIIMXCS HA
OyKBY «M».

3aganune Ne3. Kynu/mponaii.

B xone maHHOTO 3aaHusi HEOOXOIMMO Pa3/IeIUTHCS HAa KOMaH/BI 10 2 YeJoBeKa: OJIUH
npuMepsieT Ha ceOs poiib MpoJaBiia, BTOPOM — POk MOKyMaTeis. 3ajada mpojaBia — yoeauThb
MOKYTIATeNsl COTTIACUTHCS KYIUTh TOBAp.

3aganue Ne4. Yero He xBaTaer?

3amana oowbemHas opma (Mo ycMmoTpeHuto ywammxcs). Kaxnaprit mo odepenu AoxKeH
JIOTIOTHUTD €€ KaKUM-TO dJeMeHTOM. Hampumep, koneca, pyib, pydKd U T.1.

3apanue NeS. [To nopore.

3amava 3aKIOYaeTCss B TOM, YTOOBI ydamludecs MOOYEpEeIHO CaMH 3aJaBalld YCIIOBHS
3aJIa4d: YEeTHBIC — MPEISITCTBHS JIJIS T1apa, KOTOPBIA KaTUTCS IO JOPOTe, a HEYETHBIC — CITOCOOBI
00oiiTH 5TH mpensaTcTBus. Mrpa 3akoHUYUTCS TOTAA, KOT/Ia IIap OCTAaHOBUTCS.

Ouemca PE3YJbTATOB BBINOJHCHUA 3aJaHUA

KoauuectBo Kputepuu BoInoTHeHUS
YpoBeHnb
BBLIOJTHEHHBIX 3a1aHUM

3amaHusi BBITIOJHEHBI COTJIACHO YCIOBHIO, 3a
OTBeJIeHHOE BpeMs. B xoje pemieHus psina 3amad

Beicoxmii 5
oOyJarommuics TIPOSIBIIST AKTUBHOCTb,
3aMHTEPECOBAHHOCTbD.

Cpenuuit 34 3agaHusl BBIIOJIHEHBI ¢ YaCTHYHBIM OTXOJIOM OT
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yCJ10BUs, 00 C OTKJIOHEHHUSIMHU IIO BpPEMCHU

BBIITOJIHEHUS.
3aganus HE BEITIOJTHEHBI/PEIlIeHUE HE
COOTBETCTBYET YCJIOBHUIO 3anadn. OOydaronuiics
Huskuii 0-2
NPOSBIISI  HU3KYI0  aKTUBHOCTH B XOJE
BBIIIOJIHEHUS 3aJaHUM.
N3o0perarenbckue 3a1aun
3agaua Nel.

Bo Bpems nHayuHO# skcniequiuu Ha Mapc, KocMHUecKUid Kopabib MpOu3BEN MOCAIKy B
JOJIUHE. ACTpOHaBTLI CHapsA AW MapCoxod I JIYHIICrOo U3Yy4YCHUS IUIAHCTBI, HO KaK TOJIBKO
MOKUHYJIN KOpabIlb, CTOJIKHYIUCH ¢ TPo0IeMoii. [lesio B TOM, 94TO IO MTOBEPXHOCTH OBLIO CIIOKHO
MePEIBUTATHCS - STOMY Ml MHOTOYHCIICHHBIE XOJIMBI, IMbI, O0JbIlIMe KaMHU. Ha mepBom xe
CKJIOHE KOJECHBIN BEe371eX0/ ¢ HAAYBHBIMH LIMHAMH MepeBepHycs Ha 60k. C 3Toii mpobiemoit
ACTPOHABTHI CIIPABUIIMCH - OHU IIPHUICIUIIM CHHU3Y I'Py3, UTO YCUIIUIIO YCTOﬁqHBOCTB MallluHbI, HO
CTaJI0 MPUYUHON HOBOU MPOOJIEMBI - TPY3 3a7€Bajl HEPOBHOCTH, YTO YCIOXKHUIO IBIKeHHE. MTak,
YTO HYXXHO C/IeJIaTh, YTOOBI TOBBICUTH MPOXOAUMOCTh Mapcoxoa? IIpu 3ToM y KOCMOHaBTOB HET
BO3MOXXHOCTH M3MEHSTH €70 KOHCTPYKIIUIO.

3agmaua Ne2,

Heob6xomumo pazpaboTaTs uaero camoro 6€30macHOro 6acceitHa aJis JIr1ei, KOTopbie He
YMEIOT TJIaBaTh.

3amauya Ne3.

¥V Bac ecTh aKkBapuyM C pblOKamMH, KOTOpbIE MUTAIOTCS LIUKJIONaMu. Bam Hy)KHO yexaTh Ha
HECKOJIBKO JHEW U peluTh npobiaemy ¢ kopmieHueM. [lonpocuTs moMoyb Bbl HUKOTO HE MOXKETE.
3amycTUTh MHOTO ITUKJIONOB 32 OJIUH Pa3 HeJb3s - PHIOKU UX ChEJIAT, U BCE paBHO OYIYyT rojlo/1aTh.
Kak moctynuts B 3TOM cityqae?

3anaua Ne4.

OnyBaHYMKH UMEIOT HA0Op XpOMOCOM OYCHb KaYeCTBEHHO OJTM3KHIA K YEIIOBEICCKOMY.

Kak 3T0 MO>XHO HCITOJIE30BaTh IIpHU KOHTPOJIC pa6OTBI aTOMHOM BHCKTPOCTaHLII/II/I?

OueHka pe3yJbTaTOB BbINIOJHEHUSA 321aHUS

Kou4yecTBO BLINOJHEHHBIX KpnTepml BBINNOJIHCHUSA
YpoBeHnb
3ajaHui
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Bricokuii

3amaHusg  BBINOJHEHBI  COIVIACHO
YCIIOBHIO, 3a OTBEICHHOE BpEMs.
Pemenne  orTiMyaercs  BBICOKHUM
YpPOBHEM  TBOPYECTBA,  OOJBIINM
KOJWYECTBOM  HaAWJCHHBIX  MJCH,
BBIPabOTaHO IrpaMOTHOE

TCXHUYCCKOC PCHICHUC.

Cpennuit

3agadusl BBIIOJHEHBI ¢ YaCTUYHBIM
0oTX0/I0M OT YycinoBusa. Hailinennoe
perieHue SIBIISIETCS peatbHbIM

YCTPOMCTBOM/MEXaHHU3MOM.

Huskuii

0-1

3aaHus HE BBITIOJHEHBI/PEIICHNC HE
COOTBETCTBYET YCIOBHIO  3aJayH.
Pemenne HE
BBIPA0OTAHO/OTINYACTCS  BBICOKOU
CIIOHOCTBIO B BBITIOJTHECHUH,

HEBO3MOXHO B pCaJIn3alluu.

KOHTpOJII)HO-l/I3MepI/ITeJII)HbIe MaTepHuaJibl

IIpumep 3axanuii no pasaeny «OCHOBbI YepYeHHUs] M HHKEHEPHOH rpaguku»

ComnocraBbTe HOMEpa TOYCK, 0003HAYCHHBIX Ha NpCACTABJICHHBIX HUWXKC BHIAAX

3aM0JIHATE TAOJIHILY.

10

9
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Saganue Nel

Harasinnoe n3obpakenne

Yeprex ['pann Touku |Pe6po

AlB|KI|M|CD

naBHBIN
BHA

Bux
CBEPXY

Buna
cJjieBa
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3aganue No2

CormnocraBbTe JIeTallb B aKCOHOMETPUUECKOM MPOEKIIUU C €€ BUIAMU.

A 3 8 r
l ~
! 2 3 4
6 7 8 9 0
i —| -
7" 12 13 % 15
i 3
/] |
| | L

KOHTpOJILHO-I/I?.MepI/ITe.]'leBIe MaTepHaJbl

l'IpnMep TECTOBBIX 3aJIaHHIl IO pasgeiy «.JIa3eprIe TEXHOJOIumn»

015(0) rp.

1. Kakoii uHepTHBII ra3 ucnojb3yercss B Ja3epHoil TpyOke (B mpeacTaBJIEeHHOH Moae/H
cTaHka)?

A. Yraekucnsiit raz (CO2).

b. Kucnopon (02).

B. Heomn.

I'. Apron.

2. Kakmne BcmoMorarejibHbIe 3JIEMEHTHI CIHOCOOCTBYIOT NONAJAAHHMIO JIa3ePHOr0 Jy4da B
(oxyc-1uH3y BO BpeMsl IOCTOSIHHOIO IBHKEHHSA JI1a3epPHOM roJ10BKHU?

A. Hampasnsiromue.
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b. JlazepHas TpyOka.

B. JIy4 Bo Bpemsi IBHKEHUS HE MOMNaAaeT Ha GOKyC-ITHH3Y.

I'. 3epkana.

3. I 4ero Ha KOOPAMHATHBIH CTOJI JIA3€PHOI0 CTAHKA JONOJHUTEIbHO YCTAHABIUBAKOT
COTOBBIH cTOJ?

A. JIy1s1 paBHOMEPHOTO PACIOJI0KEHHS JINCTOB MaTepuaia Ha OBEPXHOCTH.

b. Jlns ocymiecTBiIeHHs] CKBO3HOW PE3KH.

B. Jliig npenoTBpallieHusi 0TKOJIOB, IPOBUCAHUI BBIPE3aEMBIX JIETAJICH.

I'. Bce BapuaHThI BEPHBI.

4. YcraHOBHUTE TOYKY U HANTUIIMTE KOOPAUHATHI B najutpe Tuna RGB, Heodxoaumsle aJst
OCYIIECTBJICHHUS CKBO3HOM Pe3KH JIMCTOBBIX MATEPHAJIOB.

X
RGB - 3

'A~?I

[

5. I'paBupoBKa — 3710...

6. IlBeTa nJ1s1 BHIOOPA peskMMOB PadoThI J1a3¢PHOI0 CTAHKA BLIOMPAIOT. ..

A. B 3aBUCHMOCTH OT MOJIENH CTAHKA.

b. [IpoTrBOMOMIOXHBIMH B BRIOpaHHOW MaUTPeE (IIBETOBOM MOJIEIH ).

B. He 3aBucumo OT Mozend CTaHKa, TAaK KaK BO3MOXHOCTh WX HACTPOMKU €CTh B
COOTBETCTBYIOIIIEM ITPOTPAMMHOM O0ECTICUECHUH.

I'. B cooTBEeTCTBMH C MAaKCUMaJIbHOKW MOIHOCTBIO JIa3€PHOIO JIyya.
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Ouemca Pe3yJbTAaTOB BbINNOJHCHUSA 3aJaHUA

YpoBeHnb KoJsin4yecTBO NpaBWIBHBIX 0TBETOB
Bricokuii 6

Cpennuit 4-5

Huzkuii >3

KOHTpOJILHO-I/I3MepHTeJ'[LHLIe MaTepHaJibl

IIpumep TecTOBBIX 3a1aHuii 10 pa3aeay « TexHOJOruu aJIMTUBHOIO MPOU3BOACTBA)»

0150

p.

1. I3 npeasio:KeHHBIX ONpeae/ieHNii H YTBep:KIeHuii BbIOepuTe BepHbIe:

a) AI[,I[I/ITI/IBHLIG TEXHOJIOTHH — 3TO TEXHOJIOTUH ITOCIOMHOI0 HapallruBaHUs 00BeKTa MaTCpruaJIoM

C IIOMOIIBIO CIICHHUAJIbHBIX KOMIIBXOTCPHBIX IIPOI'PaAMM;

0) Jus peanuzanum npoTtotuna ¢ nomomrsio 3D-mpuHTEpa JOCTaTOYHO BIIAJIETh HABBIKAMU

co3nanus 3D-moneneit B penakropax u CAIIP;

B) Bce OI_HI/I6KI/I, BO3HHUKAOMIUEC B IIPpOLHECCE MeYaTu, MOKHO YCJIIOBHO pPa3JC/IMTh Ha ABC I'PYIIIbIL:

OIINOKH MO3UIIMOHHUPOBAHUS IeYaTarolle roJJOBKU U OH_II/I6KI/I, CBA3aHHBIC C HeBepHOﬁ noaaven

[IJIACTHKA;

r) KanubpoBka — nporiecc nepBUYHON HACTPOUKH NMPUHTEPA JJIs1 OCYILIECTBICHUS eYaTH.

I[) Z[J'IH CO3aaHus 06pa3a MOZCIIM HCIHOJB3YHOTCA CIICHUAIBHBIC IIPOrpaMMbl, HA3bIBACMBIC

claicepaMu.

2. Hanummre Ha3Banue yactu 3D-npunTtepa, 0603HaueHHoro uugpoii 4.

3. B kakoMm ¢opmare 10/:KeH ObITH coxpaHeH (paiiin 3D-moxenu s nmocjaeaywuieid Hape3Ku
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Ha CJIOU ¢ IOMOIIbIO IPOorpaMMbI-ciaicepa?

a) OBJ;

0) STL,;

B) M3D;

r) GCODE.

4. CoBOKYNMHOCTb KaKHX /JBH)KeHHil cocTaBHbIX 4acTeil 3D-nmpuHTepa mno3BoJisieT
0e301H00YHO peaiu30BaTh NeYaTh NPOTOTHIIA?

a) JIBr>keHue nevararoliei roJoBKY + MOAbEeM HarpeBaTeIbHOTO CTOJIA;

0) JIBmxeHue neyaTaroniel ToJI0OBKH + JIBMKECHUE MaTeprualia MEXaHU3MOM I0auu;

B) JIBI>KeHUE MaTepralia MeXaHU3MOM I0/Ia4Yy + MOJbEM HarpeBaTeIbHOIO CTONA;

r) J[Br>keHue reyaraoliel roJIoBKU + MOJAbEeM HAarpeBaTeIbHOrO CTOJa + JBM)KEHUE MaTepuana
MEXaHU3MOM I10JIa4H.

5. Kakyro mH(bOpMAIIMI0O MOXHO TOJIYYHTh TOCE OCYIICCTBICHUS HAPE3KU MOJCIU Ha CJIOU B
nporpamme-ciaicepe?

a)
0)
B)

6. Kaxoii mapamerp He00X0AUMO M3MEHHUTH IS TOr0, YTOObI YMEHbIIUTh BpeMs Ie4aTH,

0e3 BJIMSIHUSI HA KA4eCTBO NPOTOTHIA?

a) CKopocCTh meyaru;

0) 3amoyiHeHHE MOIEIH;

B) ['eHepanus noiepxex;

r) Macmra6.

7. Kak yBe/inueHHe BbICOTHI CJIOS MeYaTH BJIMsIET HA BpeMsl M Ka4ecTBO MPoToTHNA?
a) Bpemst ymeHbIaercs, Ka4eCTBO yBEITMUNBALCTCS,

0) Bpems yBennunBaeTcs, Ka4ecTBO YBEJINYMBAETCS;

B) Bpems ocTaercss HEM3MEHHBIM, KaUeCTBO YBEITUUMBACTCS;

r) Bpemst ymeHbI1aeTcs, KauecTBO CHUKAETCSI.

OueHka pe3yJibTaTOB BbINIOJHEHUSA 3a1aHUS

YpoBenn KosnuyecTBo npaBUIbHBIX OTBETOB
Bricokuii 7

Cpennnii 4-6

Huzkwnit >3
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KoHTpoJibHO-u3MepuTeIbHbIE MATEPHAJBI
IIpumep TecTOBBIX 3a1aHuii MO pa3aey «TexXHOT0run aJyTUTHBHOTO MPOU3BOICTBAY
Tect mo pasaeny «OCHOBBI Pa00ThI € 3JIEKTPOHHBIMUA KOMIIOHEHTAMM

0)4[0) rp.

1. I3 npeasiosxkeHHbIX ONpeaeJeHNH U YTBeP:KIeHUid BbIOepuTe BepHbIe:

a) Pe3suctop — 3TO maccUBHBIA 3JE€MEHT 3JIEKTPOLENEH C IMOCTOSHHBIM MM IE€PEMEHHBIM
COINPOTHBIICHUEM.

0) DNeKTpUUECKU TOK TEUET OT MUHYCA («-») K ILTIOCY («+»).

B) J{M3IEKTPUKH XOPOILIO MPOBOJAT JIEKTPUUECKUH TOK.

r) B snexTpruyeckux nensx B KauecTBE MPOBOASILIETO MaTepuaa MpakTUYEeCKU HE UCIONb3YIOT
Me/lb, IOCKOJIbKY OHa 00J1a/1aeT HU3KOM MPOBOAUMOCTBIO.

n) Konnencarop — 3TO ycTpoOHCTBO, IpelHa3HAYEHHOE MJIs HAKOIUIEHUS 3apsiia W SHEpPruu
ANEKTPUYECKOTO TOJIA.

2. Kakoii 3j1eMeHT npeacTaBjieH HA KApTUHKe HUKe?

a) Tpanzucrop.

6) Pesucrop.

B) luo.

r) Tepmucrop.

3. Kakue eTuHMIBI HCIOJIB3YIOTCS IUIs1 0003HAYEHUSI eMKOCTH KOH/IeHcaTopa?
a) Omsl (Om).

0) Amrmepsl (A).

B) ®apansl (D).

r) BoasTsl (B).

4. ConocraBbTe Ha3BaHHe U 0003HAYEHHUE IJIeMEHTA HA NIPUHLIMIIHAJIBLHON cxXxeme:

Jlamrmia HakaTMBaHUS —

CBeTOoanOx ®
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Pesuctop

M cTOUHUK ITOCTOSIHHOTO TOKA

Kirou (BbIKITIOUATEND)

@ N T

5. Yto o3Hauvaer cTpoka koaa «delay(100);»?

a) 3aiepKKa MUKPOKOHTPOJUIEpa B YCTAHOBJIEHHOM COCTOSIHUY .
0) [logaya Ha MUH «HU3KOTO» CUTHAJA .

B) Hacrtpoiika n1Ha B pe’kUM UCTOYHUKA HAPSKEHUS.

r) CuuThIBaHHE HAMPSHKEHUSI C MUKPOKOHTPOJLIEpa.

6. UTo 03Ha4aeT TpeThsl IBETOBAS 0JI0CA HA pe3ucTope?

a) Jlomyck, %.

0) HomunanbHOE conpoTUBIEHUE (THICSYHBIE TOJH).

B) HoMuHanpHOE CONpOTHUBIICHUE.

r) MHOXHUTEII.

7. Kak pacmnoJioxkeHbl peJibChl HA MaKeTHOMH IuIaTe (IpUMMep MaKeTHOM IJIAThI H300paskeH

HUKe)?

a) Bce penbebl pacnosioskeHbl TOPU30HTANIBHO.

0) Bce penberl pacionoskeHbl BEpTHKAIBHO.

B) Penbchl B LEHTpasbHON 4YacTW pacHojiOKE€Hbl BEPTUKAIbHO, B BEpPXHEH M HIDKHEH —
TOPU30HTAIIBHO.

r) Penbchl B IEHTpaJbHOW YacTH PaCMONIOXKEHbl TOPU3OHTAIBHO, B BEpXHEW M HIKHEH —
BEPTUKAJILHO.

8. Hanummre onpenesneHue:

DJIEKTPUUYECKUN TOK — 3TO
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Ouemca Pe3yJbTAaTOB BbINNOJHCHUSA 3aJaHUA

YpoBeHb KoJsin4yecTBO NpaBWIBHBIX 0TBETOB
Bricokuii 7-8
Cpennuit 5-6
Huzknii >4

MeToanyeckuii HHCTPpYMEHTAPHH HACTABHUKA

Martepuan npejacraBieH Ha caidte WWW.roskvantorium.ru Xanrek Tyakut. TumupOacs

Hennc @apunosud. — 2-e U3 1., nepepad. u nom. — M.: @oH HOBBIX (GopM pa3BUTHUS 00pa30BaHMUs,
2019
-76c.

PexomMeHnaannm HacTaBHUKAM

B pamkax BBOAHOro MOAyls MpeAsiaraeTcs He MPOCTO MO3HAKOMUTH OOYYAIOIIUXCS C
COBPEMEHHBIM TEXHOJIOTHYHBIM OOOpYy/IOBaHUEM, a HAy4YUTh WX TCHEPUPOBATH HJICU IIO
MPUMEHEHHUIO 3TOr0 O0OpYyIOBaHMS B pa3pabOTKe M PEIICHWH KOHKPETHBIX 3amad. Kak 3To
caenath? Heob6xoauMo mpoBOAUTH BCE BO3MOXKHBIE KOMAH/IHbIE MEPONPUSITUS 110 pa3paboTKe U
CO3aHMIO MOJIETICH U DIIEMEHTOB KOHCTPYKIUN. TeMbI KeCOB M MPOEKTOB JOKHBI OBITH OJIU3KU
W TIOHSTHBI, MPOOJIEMBI, PEIICHUE KOTOPHIX MPOUCXOJUT Yepe3 MPOCKTHYIO NESITeIbHOCTb,
JIOJDKHBI  OBITH  OCO3HaBaeMbl. B mHeanbHOM cllydae BBOJIHAas 4YacTh JIOJDKHA CO37aBaTh
MOHITHYIOUHTPUTY, OOPUCOBBIBATH MPOOIEMATHKY.

3ajaya ThIOTOpPAa — HE OCTAHABJIMBATH MOJET MBICIU, & MATKO HANpaBisTh HA OCHOBE
TEXHOJIOTHYECKUX OCOOEHHOCTEH MPOM3BOACTBA WJIM JaBaThb CBOOOJY BBHITIOJHEHMSI, TOCIE
KOTOPOM, YYUTHIBAS TEXHOJIOTMYECKHE OTPAaHUYCHHUS U OCOOEHHOCTH 00O0PYIOBaHUS, MPOIYKT
Oyner MOAU(HUIIMPOBATECS CAMUM HWHHULMATOpPOM perieHus. [lycte Monudukaiys npoxoaut He
Ha BBOJIHBIX OTPaHUUCHUSX, & HA BBISABIEHHBIX CAMUM PEOCHKOM.

dukcupyiiTe U coobmiaiite ¢eaeparTbHOMy TBHIOTOPY, TOoUYeMy Keilc Obul perméH
owicTpee/nonbiie. MOXHO BHOCHUTH KOPPEKTHPOBKH B KEWUCHI - COKpaIlaTh/yBEIUYHBATH HX
JUTUTENBHOCTD, JJaBaTh PEKOMEHJAIIMU KOJJIeTaM.

XalTek-HanpaBlIeHUE MaKCUMalIbHO MEXIUCIHUIUIMHAPHO M TECHO CBS3aHO C
OCTaTbHBIMUKBAaHTYMaMu. B kakom Obl KBaHTyMe OOY4YalOIIMKCS HE Y4acTBOBal, pPadOTHI
MPaKTUYECKOW HAIMpPaBJICHHOCTH TPOXOJAT WMEHHO B XaiTeke. [loaToMy 0COOEHHO Ba)KHO
BBISIBIIATH OOYYaIOIIMXCS, KOTOPHIC MPOSBISIOT HHTEPEC K OOOPYTOBAHWUIO M TIOKA3BIBAIOT
XOPOIINE Pe3yabTaThl B €r0 OCBOCHUHU: OHU CMOTYT B HEKOTOPBIX CIIy4asX JaBaTh KOHCYJIbTAllUU

o0yyaromuMcsi W3 JPYruX KBAaHTYMOB WM JaXe BBINOJHATh HEKHUE MOAPSAHBIE pPabOThI


http://www.roskvantorium.ru/
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MEXIUCUUIUTMHAPHOTO MPOEKTA.
HeoOxoaumMo OTMETUTB, UTO XaHTEK SIBISIETCS CBA3YIOLIUM 3BEHOM HE TOJBKO BHYTPH
JeTcKoro TexHonapka «KBanropuymy», o0beuHss pabOTHI IO MPOEKTaM B €UHOE 1IeJ0e, HO U
MOYET BBINOJHATH POJIb PACHPEACIEHHON CeTH O0OPYAOBaHMS, KOIJa JETCKHE TEXHOMApKU
«KBanTOopuym» U3 pa3HbIX PETUOHOB JOMOIHSIOT APYT Ipyra 000pyAOBaHUEM U CIIEUATHCTaMU.
OpranuzoBbIBaiiTe COBMECTHO MPOEKTHYIO paboOTy HE TOJbKO BHYTPH JETCKOIO

TexHomnapka «KBaHTOpHUYM», HO U BHYTPHU BCEH CETH JIETCKUX TEXHOMAPKOB.

Keiicbl «XalTek»-KBaHTyMa

B pamkax keiica «Jlamma» yuamuecs H3y4arOT HPUHLUUNHMAIBHBIE CXEMbl COOPKH
JJIEKTPOHHBIX KOMIIOHEHTOB C OJHMM WJIM HECKOJBKMMHM MCTOYHHKAMM CBETa. Y4YaluMCs
HE00X0JUMO CaMOCTOSATEIbHO IPOAHATIU3UPOBATH CXEMY, 10100paTh HEOOXOUMbIE KOMITOHEHTBI
U cobparh Lenb C MCTOYHUKOM cBeTa. [lpm 3TOM HEOOXOAMMO pElUTh U 3aJa4yu
TEXHOJIOTUYECKOT0 XapaKTepa, CChbUIAsCh HAa yI0OCTBO pa3MELICHHs KOMIIOHEHTOB B KOpITyce
JIaMIIbl APYT OTHOCUTEIIBHO JIpyra.

Keiicbl MoryT ObITH cBsI3aHBI MeXAYy co00i. Tak, npu BbimogHEHUH Kelica «CBETUIBHUKY
HEOOXOAMMO pa3paboTaTh KOPMYC, COCTOSIIMM H3 HECKOJbKMX 4YacTel W HW3TOTOBUTH
HE00XO0/IMMBIE JIETalIU C TOMOIIBIO Ja3epHON PE3KH.

B xoze BbInmonHeHus Keiica, ydaryecs BBITOIHAIOT CIEAYIOIIYI0 paboTy:

. CamocTosTeNnbHBI MOUCK JAM3alHEPCKOro OoQOpMIIEHHs KOpIlyca, OLEHKa

CJIIOKHOCTH M3IrOTOBJICHUA UCXOAA U3 KOJIMYCCTBA ,Z[eTaJ'IefI;

. dopmupoBanue yeptexxeit 1 3D mMozeneil neranei;

o OKenopT (aitsioB B HEOOXO0IMMOM pa3peleHHH;

. O6paboTka (aitioB B rpaduuecKOM PeIaKTOPE;

. N3rorosnenue neranei ¢ IpUMEHEHUEM J1a3€PHBIX TEXHOJIOTHH;
. OO6paboTka pyuyHbIM HHCTPYMEHTOM U COOpKa KopITyca.

[IpumepoMm coBMeIIEHHUS KEMCOB MOXKET OBITh M3TOTOBJICHHE HACTOIBHOW JIaMIIbI
(coBmerienne keicoB «Jlamma» u «CBETUIBHUKY).

KoHTponbHBIN Kelic NpHU3BaH aKTUBU3UPOBATh TBOPUYECKYHO AEATEIBHOCTb YdalIUXCH,
BBIpa0OTaTh HABBHIKM KOMaHAHOW paboThl. B pamkax manHOro Keiica HE0OXOAMMO
CaMOCTOSITENIbHO HAalTH MpobiieMy, MyTH €€ peleHus: (3TO MOXKET ObITh YCOBEPILIEHCTBOBaHHE
y’K€ HMEIOIIEerocs MeXaHu3Ma, JU00 COo3/1aHue NPUHIUIHMAIBHO HOBOIO), pa3paboTarh
HEOOXO/JMMBIE JETald, BBIOpATh CIIOCOO M3TOTOBJICHUS JAeTaled, ux o0paboTKH, coOpaTh U

MPOTECTUPOBATh MOJIENIb. YHHUKAJIBHOCTh KOHTPOJIBHOTO Ke€ica 3aKI4yaeTcss B TMOJIHOU
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TBOpUeCKOoll cBoOone yuwamuxcs. C IOMOINBIO JaHHOIO Kelca BO3MOKHO HE TOJIBKO
CHCTEMaTU3UPOBaTh U MPOBEPUTH MMEIOLIMECS 3HAHUSA, HO M BbIpa0OTaTh HAaBBIK COBMEIEHUS
Pa3IMYHBIX TEXHOJIOTHI 00pabOTKH MaTepHAIIOB.

B xoze BbImonHeHus Keiica, ydanmecs BBITOIHSIOT CIEAYIOIYI0 paboTy:

o CaMocTOSTeNbHBII MOUCK MPOOJIEMBI, TPEOYIOIEH pelIeHus;

o AHanIM3 UCXOAHBIX MEXaHU3MOB, 0OpATHBIA WHKUHUPHHT;

o BrinonHeHne TeXHUYECKOr0 PUCYHKA, YEPTEKEH;

. IToctpoenue mopeneii u coopok B CAIIP;

o WsroroBnenune neraneii ¢ mpuMeHEHHEM (pPE3epHBIX, JA3EPHBIX, aIIUTUBHBIX
TEXHOJIOTHH;

o OO0paboTka netaneit u coopka.

B pe3synbrare BBINOIHEHUST KOHTPOJIBHOTO KeWca JI€JaeTcsl BBIBOJ O PAllMOHAIBHOCTH
WCIIONIb30BAaHUSl TOM WM WHOM TEXHOJOTMU B paMKaxX BBIOPAHHOH MpPOOJIEMBI, MPOUCXOAUT
MOHMMAaHUE HEOOXOAMMOCTH COBMEIICHUS HECKOJBKUX CIOCOO0B O0OpaOOTKHU JUTsl MOBBIIICHUS
KauecTBa M AP(HEKTHBHOCTH (DYHKIMOHHPOBAHHUS MEXAaHHM3Ma WA YCTPOHCTBA, (POPMUPYETCS

IMOHUMAHHUC O INIOJTHOLCHHOM TCXHOJOTMYCCKOM IIPOLIECCC.



