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IHosicHuTEeNLHAA 3aNIUCKA

Oobs1acTh NPUMEHEHHUs POrPaMMBbl.

JlononHutenbHas o0mieoOpa3oBarenbHas oOIIepa3BUBAIOIIAs MIPOrpaMMa TEXHUYECKOH
HanpaBieHHocTH «XaiTek. Hi-tech wex. Jlunus O» mpearnosaraer co3gaHue MHTEPAKTUBHOIO
00pa30BaTEeNbHOIO IMPOCTPAHCTBA Ul MOTPYXKEHHUS YYAlUXCS B HAyYHYIO U HH)XXEHEPHYIO
KyJIbTYypy, Oasupyercs Ha NPUHLMIIAX HHHOBAIMOHHOCTH, HAayYHOCTH, MHTEpeca, KadyecTBa,
JIOCTYITHOCTHU U IEMOKPaTUYHOCTH.

HanpaBnenue xaiiTek SBISETCS MEXIUCUMIIMHAPHBIM M I103BOJIAET CPOPMHUPOBATH
KOMIIETEHIIMM, HEOOXOIUMBIE JUIsl pPa3BUTHS M300pETATEIbCKOIO U MHKEHEPHOTO MBIIICHUS,
MOJIOJIC)KHOTO ~ TEXHOJIOTMYECKOI0  IPEANPUHUMATENbCTBA, YTO HEOOXOOUMO  JHOOMY
CIIELMAJIMCTY HA KOHKYPEHTHOM pBIHKE Tpy/Ja B STEAM-HpO(i)GCCHSIXl. OcBoeHHEe MpOrpaMMbl
6a3zoBoro ypoBHs (nuHus () maeT HEOOXOAMMBbIE KOMIICTCHIIMH I JalbHEHIICH paboThl B
XaUTeK U OCYIIECTBICHHS MEXKBAaHTYMHOHU AesaTeabHOCTH. [Iporpamma 3auHsATHII B 00beAMHEHUH
paccuMTaHa Ha HOJATrOTOBKY OOYyYarOIIMXCsl K CaMOCTOSTEIbHOM W KOMaHIHOW paboTe Haj
IIPOEKTaMU U pEealu3yeTcs Ha BBICOKOTEXHOJIOTMYHOM OOOPYAOBAHHUU JETCKOTO TEXHOIapKa
«KBaHTOpuy™M», B YCJIOBHSAX MOTHUBHpPYIOIIEH HHTEpakTHBHON cpensl. OHa mpeanosaraer
CO371aHME HUHTEPAKTUBHOIO O0pPa30BATEIBHOTO IPOCTPAHCTBA, T[JE€ IPOUCXOIUT U3YUCHHE
HEOOXOJUMBIX TEOPETHUUECKUX CBEJCHHUM MO 3JEKTPOTEXHUKE, PaJUO’JIEKTPOHUKE, MEXAHUKE,
ClIeCapHOMY JIeJly U TIOJY4YEHUE TMPAKTUUECKUX HAaBBIKOB IPH BBIIOJIHEHUH MOHTAXHbIX,
cOOpOYHBIX U HaJal04YHbIX paboT

B xoze npakTudyeckux 3aHATHH 10 IporpaMMe 6a30BOro ypoBHs 00ydaromuecs noiaydar
HaBBIKM pPabOTBl HAa BBICOKOTEXHOJIOTUYECKOM OOOpPYJOBAHWHU, B YAaCTHOCTH MPHOOPETYT
HayaJbHbIE 3HAHUS O TEXHOJIOTUAX TPEXMEPHOIO MOACIUPOBAHUSA, H3Y4arOT HPUHLUIIBI
Ja3epHBIX, (pPe3epHBIX, AJIUTUBHBIX TEXHOJOTHH MPOHM3BOJCTBA; MOWMYT OCOOCHHOCTH W
BO3MOXKHOCTH €ro HNpPaKTUYECKOr0 INPUMEHEHHUs; IO3HAKOMATCS C TEopHed pelleHus
U300peTaTeNIbCKUX 3a/lady; OCHOBAaMHU WH)XEHEPUHU; OCHOBAMHU BBIIIOJHEHUS paboOThl ¢
3JIEKTPOHHBIMU KOMIIOHEHTaMH, a TAaKXKe ONpenesIT Haubojiee MHTEPECHbIE HalpaBIeHUs Ul
JAIbHEWIIEro MpaKTHUECKOro u3ydeHusa. B mporecce mnpoBeneHus 3aHIATUH 0O0ydaromuecs
JIOJDKHBI TIPUOOPECTH HaBBIKM TOMCKAa HMH(GOpPMAaMK 1O HWHTEPEeCYIOUled TeMaTHKe, pelIeHUs
MOCTaBJIEHHBIX 3aJla4, ONUPAsCh HA IOJYYCHHbIE 3HAHUS, a TAKXKE€ BBINOJIHUTH IPOEKTHYIO
paboTy 1O BBIOpAaHHON TeMaTHKe, MMes YeTKOE IMPEICTaBIECHUE O Ha3HAUYEHUM OTAEIbHBIX
JeTaned 1 y3J10B UHCTPYMEHTOB U IIPUCIOCOOIEHHM.

OTian4uTeNbHON 0CO0EHHOCTHIO NMPOrpaMMbl SBJISETCS TO, YTO OHa OCHOBaHa Ha
MPOEKTHOHN JeATeIbHOCTH, 0a3upyeTcs Ha TEXHOJOTMYECKHX Kelicax, BBIIOJIHEHHE KOTOPBIX
MO3BOJIUT YYAIIUMCSI TIPUMEHSATh HavYaJbHbIC 3HAHUS M HaBBIKM ISl PA3IUYHBIX pa3pabOTOK U
BOIUIOIIEHUSI CBOMX MJE€A M MPOEKTOB B KU3Hb C BO3MOXHOCTBHIO TMOCHEAYIOLIEH HX
KOMMEpLHAIU3al1u.

[IporpamMmma coCTOUT W3 TpeX OTIAEIbHBIX MOAYJEH, B paMKaxX KOTOPBIX IMPOU3BOAUTCS
3HAKOMCTBO C OTJCJIbHBIMH BHJIAMH BBICOKOTEXHOJOTHYECKOTO OOOpPYIAOBAHUS U BBITIOJHEHUE
KelicoB, cPOPMYTUPOBAHHBIX HA OCHOBE PEANbHBIX TEXHOJOTHYECKHX 3aJ1ay.

Pa3paboTka u peanuzanusi IporpaMMbl OCYIIECTBIISIETCS C YYETOM CJIETYIOMNX 0a30BbIX
NPUHIMUIIOB: HWHTEpeca, WHHOBAIIMOHHOCTH, JOCTYMHOCTH W JAEMOKPaTUYHOCTH, KayecTBa,
HAyYHOCTH.

IIporpamma pa3padorana B COOTBETCTBUM:
— ¢ @enepanbHbM 3akoHOM OT 29.12.2012 No 273-®3 «0O06 obpazoBanuu B Poccwuiickoii
denepauuny;

1 STEAM sBusercsa ab0peBuarypoii or Science (Hayka), Technology (texnosorun), Engineering (nmxenepust), Art
(TBOpuecTBO), Mathematics (MaTemMaTHKa)



— ¢ npukazoM MunucrepctBa npocseuieHus Poccuiickoit @enepanuu ot 09.11.2018 r. Ne 196
«O0  yTBep)KIEHHM TIOpSAKa OpraHu3allid W  OCYIIECTBICHHS 00pa3oBaTeNbHOM
JESTeTbHOCTH IO JOMOJHUTEIBHBIM 0011e00pa30BaTeIbHBIM IIPOrpaMMaM);

— ¢ nucbMoM MuHucTepcTBa oOpazoBaHuss W Hayku P® ot 25.07.2016 Ne 09-1790
«PexoMeHaIMM MO COBEPILICHCTBOBAHUIO JIOMOJHUTENBHBIX 00pa30BaTENIbHBIX MPOTPAMM,
CO3JIaHHUIO JIETCKMX TEXHOIMApPKOB, IIEHTPOB MOJIOJICKHOIO MHHOBAIIMOHHOTO TBOPYECTBA U
BHEJPEHUIO HUHBIX (OpPM MHOJArOTOBKU AETeH M MOJOAECKU MO IMPOrpaMMaM HHKEHEPHOM
HaIPaBJICHHOCTH;

— ¢ nocrtaHoBjeHueM ['nmaBHOroO rocymaapctBeHHOro canutapaoro Bpada P® ot 04.07.2014 Ne
41 «O06 yrBepxaenun CanlluH 2.4.4.3172-14 «CaHUTapHO-ITHIEMHOIOTUUECKHE
TpeOOBaHUS K YCTPOUCTBY, COACPKAHHUIO U OPTaHU3aIH PeKuMa paboThl 00pa30BaTEIbHBIX
OpraHu3alyil TOMOTHUTEIHLHOTO0 00pa30BaHUs IETEI».

ITegarornyeckasi 1es1ec000pa3HOCTh H AKTYAJbHOCTb 00YCIIOBIEHA HEOOXOAUMOCTBIO
pa3BUTHS KOHCTPYKTOPCKUX CIIOCOOHOCTEH y JieTel B chepe HaydHO-TEXHUIECKOTO TBOPUECTBA,
HE00X0UMOCTBIO  (OPMHUPOBAaHUS NPO(PECCHOHANBHOM OpUEHTAlMM y4alluxcs B cdepe
IIPOM3BOJICTBA C UCIIOJIB30BAaHNEM BBICOKOTEXHOJIOTUYHOTO 000PYIOBAHMS.

AxkTyanbHOCcTh mporpammbl  «Xaitrek. Hi-tech wuex. Jluaus 0» oOycnosieHa
HEOOXOIMMOCTBIO TOBBIIICHHUSI MOTHBAIIMU JETEH K BHIOOPY €CTECTBEHHOHAYYHOTO MPOQHIIS U
MH)KEHEPHBIX Ipodeccuii, COBEPIICHCTBOBAHUS CHCTEMbl HENPEPHIBHOW MOATOTOBKU OYIYIIMX
BBICOKOKBAIM(DMITUPOBAHHBIX WHXEHEPHBIX KaJpPOB, OOJIAAIOIINX aKaJIeMHUUYECKUMH 3HAHUSIMU
U TpopecCHOHANbHBIMU KOMIETEHUMSAMM JUIl Pa3BUTHS IMPUOPUTETHHIX HalpaBIeHUMN
OTEYECTBEHHOM HAayKW M TEXHUKH, SJKOHOMHUYECKOrO pa3BUTHs pernoHa. [Iporpamma «XaiTek.
Hi-tech nex. Jlunust 0» moaroTaBIMBaeT y4alluxcsi K CO3AaHUIO MPOAYKIUH C HCIOJIb30BaHHEM
BBICOKOTEXHOJIOTMYHOTO 000pYy10BaHUsI, OPUEHTUPYET HA Pa3BUTHE KOHCTPYKTOPCKUX YMEHUH,
HOJArOTaBIMBACT K CO3HATEJIbHOMY BBIOOPY CAMOCTOSITEIBHONM TPYAOBOM JEATEIbHOCTH.
O06ocHOBaHMEM aKTyaJIbHOCTH 00pa3oBaTeNbHOM IpPOrpaMMbl  CIIY>)KMT — MCIOJIb30BaHUE
IPOEKTHBIX M HCCIEeI0BATEIbCKUX TEXHOJIOTUH, MO3BOJSIOMMX B paMKax Kypca (popMHpOBaTh
YHHUBEpCalbHbIe yueOHbIE AEMCTBHS yJallluXcsl, a TaK)Ke CO3JaeT OJaronpusiTHbIE YCIOBUS AJIs
pPa3sBUTHSI TBOPYECKUX CHOCOOHOCTEH ywamuxcs, paciiupseT M JONOJHseT Oa30Bble 3HAHMA,
JTaeT BO3MOXHOCTbH YJIOBJIETBOPUTH MHTEPEC B M30pAaHHOM BHJE NEATEIbHOCTH, MPOSBUTH U
pealn3oBaTh CBOM TBOPUYECKHH MOTEHIMAJ], 4YTO JEJaeT MpPOrpaMMy aKTyaJbHOM U
BOCTPEOOBAHHOM.

HoBu3Hna nporpamMmbl 3aKiII049a€TCs B UHTETPUPOBAHUU COAEPIKAHUS, METOJJOB 00yUEHUs
1 00pazoBaTeNbHON cpeibl, 00eCIeUNBAIOIINX PACIIMPEHHBIE BOBMOXKHOCTHU JIETEH U MOJIOAEKHU
B TMOJIYUYEHUM 3HAHHS U3 Pa3IMYHbIX 0OJacTell HayKH M TEeXHUKU B MHTEPAKTUBHOW (opme 3a
cyer ocBoeHust hard- u soft- xommereHumii, B TOM 4HCIIe, B XOJI¢ peaM3allid KOMAaHIHON
paboTHI.

[Tporpamma HarpaBiieHa Ha (OPMUPOBAHUE CIEAYIOMINX KIFOUEBBIX KOMITETEHI[HIA:
Soft-komnemenyuu:
— yMeHHe YeTKO (hOPMYIIUPOBATh MBICITH, ApPI'YMEHTHPOBATH CBOIO TOUKY 3PEHHSI, BBICTPAUBAThH
CTPYKTYPY BBICTYILJICHUS, TPE3EHTAIIMH CBOETO MMPOCKTA;
— yMEHHE BUJETh BO3MOXXHOCTH IPHUMEHEHUS M300pETATENBCKUX M HHKEHEPHBIX IIPHEMOB IIPU
pelIeHnH KOHKPETHBIX 3a/1a4;
— yMeHHe BHJETh MpoOIIeMy, TPUMEHSTh Pa3TMYHbIE METO/IBI 110 MIOMCKY €€ PEIICHNUS;
— yMEHHE JIOCTUTaTh Pe3yJIbTaTa, YIIPaBIsaTh COOCTBEHHBIM BPEMEHEM M BPEMEHEM KOMAH/IbI;
— HaBBIKU OOMICHUS C Pa3IMYHBIMHU JIFOJJbMHU, pabOTHI B KOMaH/IE,
— yMeHHe PUHUMATh PEIICHHUs U HECTH OTBETCTBEHHOCTH 3a UX TOCIIE/ICTBHS;
— BJIaJi€HHE HABBIKAMH ITyOJIMYHOTO BEICTYILICHUS M IPE3EHTAI[MH PE3YIbTaTOB;
— yMeHHe paboTaTh B YCIOBUAX OIPaHUYEHHIA;
—  CTPECOYCTOMYUBOCTb.



Hard-xomnemenyuu.

— 3HaHME BUAOB PA3JIMYHOTO BBICOKOTEXHOJOTUYHOTO OOOpYHOBaHMs, IOHMMAaHHE UX
Ha3HAYCHUS U BO3MOKHOCTEH;

— IIOHMMaHUE€ OCHOB MAaTE€pPHAJIOBEACHHUS M YMEHHUE HCIOJb30BAaTh CBOMCTBA MaTEpUAIOB IpU
U3TOTOBJIEHUM ITPOYKIIUH;

— TOHUMaHUe 0A30BBIX NPUHIIMIIOB CO3IaHUs MPOIYKTA C MCIIOJIb30BaHHEM JIa3epHBIX (pe3ka,
IpaBUpPOBKA), (hpe3epHBIX, AATUTUBHBIX TEXHOJIOTHIA,

— TIIOHMMAaHUE€ Ha3HAY€HUS M BO3MOXKHOCTEM COBPEMEHHBIX CHCTEM ABTOMAaTU3HPOBAHHOIO
npoektupoBanus (CAIIP);

— 3HaHue 0a30BBIX MPUHLIHUIOB rocTpoeHus moaenei B 2D u 3D rpaduxke;

— 3HaHUWE MPOTPaAMMHOI0 00ECIeUeHHUs IJI TOCTPOCHUS ICKU30B, uepTexei, 3D-momeneit, ux
MIOATOTOBKU MOJIENIEH K IPOU3BOACTBY;

— YMEHHE UCNOJIb30BaTh PyYHOU HHCTPYMEHT;

— 3HaHWE ¥ YMEHHE IPUMEHSTH NMPOrpaMMHOE oOecriedeHne s ynpasieHus ctankamu ¢ YITY
(4MCIIOBBIM MPOTrPaMMHBIM YIIPaBICHUEM);

— 3HaHWE MApKUPOBKU U HA3HAYEHUS NIEKTPOHHBIX KOMIIOHEHTOB;

— TOHMMaHUE (PU3MUECKUX OCHOB (DYHKIIMOHUPOBAHMS OCHOBHBIX JIEKTPOHHBIX KOMIIOHEHTOB;

— 3HaHME U YMEHHUE IPUMEHATh MpPOrpaMMHOE oO0ecredeHue JUis I[POEKTUPOBAHMS
NEKTPOHHBIX ILJIAT;

— 3HaHUe TEXHUKU 0E€30MaCHOCTH IPH paboTe C MaTepraaMu U 000PYJOBAHUEM.

Henbio mnporpammsbl  sBisietcs  (GOpPMUpOBAHHWE  KOMIIETEHIMH 1o  paboTte
BBICOKOTEXHOJIOTHYHBIM 000pyI0BaHUEM, U300pETAaTeIbCTBA U MH)KCHEPHH, U UX MPHUMCHCHUE
MOCPEACTBOM BOBJICUEHUS YUAIIUXCS B PEeATH3AIUI0 IPOEKTHOM NESTEIbHOCTH.

3agauu:
Oobyuarowue:
— 3HAKOMCTBO C IIEPEIOBBIMU JOCTH)KCHUSAMHU U TEHICHUUSAMU B Pa3BUTHH HAYKU U TEXHUKH B
00J1aCTH MHKEHEPHUH U U300PETATEIIbCTBA;
— (opmupoBanue noHUMaHus chepbl NPohecCHOHATBHOMN NesITeIbHOCTH;
— (QopMupoBaHHE HABBIKOB BBICOKOTEXHOJIOTHYHOTO MPOM3BOJCTBA C HCIIOJIb30BAaHHEM
Ja3epHBIX, (Ppe3epHbIX, aAAUTUBHBIX TEXHOJIOTHI;
— oOyueHue npuemaM paboThl B O(QUCHBIX MaKeTaxX, PeAaKTopax BEKTOPHOW M pPacTpOBOM
rpadukH, cucTemMax TPEXMEPHOTO MOJIeNUpoBaHusl, ceTu MHTepHerT;
— (QopmupoBaHHE M COBEPLICHCTBOBAHME HABBIKOB PaOOTHI Pa3MUYHBIMU HHCTPYMEHTAMU U
MaTepHajaMy;
— 3HAaKOMCTBO C Mpo(EecCHOHAIbHBIMU JaOOPATOPHBIMU  KOHTPOJIbHO-U3MEPHUTEIbHBIMU
npudopamu;
— (QopmupoBaHHe yMEHUH M HAaBBIKOB HCIOJB30BaHUS JIAOOPATOPHBIX KOHTPOJIBHO-
M3MEPUTENBbHBIX MPUOOPOB MPH NMPOBEJCHUN U3MEPEHHUI;
— (¢opMUpOBaHKE ANTOPUTMA BBIITOJIHEHUS MOHTAKHBIX, COOPOYHBIX U HaJIaJOYHBIX padoT,
— (opmupoBaHUe HaBbIKa YTEHUS HIIEKTPOCXEM;
— 3HAaKOMCTBO C Ha3HaY€HHEM JJIEMEHTOB PAJUOTEXHUUYECKUX YCTPONCTB;
— (opmupoBanue 0a30BBIX YMEHUN MPAaBUILHOM MaKy.
Pazeusarwowue:
— pa3BUTHE NMaMATH, BHUMaHUS, 00pa3HOro, TEXHUYECKOr0 U aHAIIUTUYECKOTO MBIIIIJICHHS;
— (GopMHUpPOBaHUE y YHALIUXCSI UHKEHEPHOTO U U300pETaTENbCKOTO MBIIIIJICHUS;
— oOyuyeHue pazIu4HbIM crioco0aM petieHus npoOaeM TBOPUECKOTro M IMOMCKOBOTO XapakTepa
JUIsL TaJIbHEHIIIET0 CaMOCTOSATEIBHOTO CO3/IaHuUs CII0c00a pelieHus mpoodIeMbl;
— (opMHUpOBaHNE HABBIKOB MIOMCKOBOI TBOPUECKOH 1€ATEIbHOCTH;



pa3BUTHE  WMHTEIUIEKTYalnbHOW  cdepbl, (HOpMHUpPOBaHME  yMEHHUS  aHAIU3HPOBATH
MOCTaBJICHHBIC 3aJ]a4M, IJIAHWPOBATh U MPUMEHATH MOJTYYCHHBIC 3HAHUS MPH pPeaU3aIluu
TBOPYECKHUX MPOEKTOB;
(hopMHUpOBaHKE HABBIKOB UCIOJIB30BAaHUS HH(POPMAITMOHHBIX TEXHOJIOTHIA,
(hopMUpOBaHKE HABBIKOB MyOJIUYHBIX BBICTYIICHUM.

Bocnumamenvnuie:
BOCIIUTAHUE JIMYHOCTHBIX KA4YECTB: CAMOCTOATEIbHOCTH, YBEPEHHOCTH B CBOUX CHJIAX,
KpEaTUBHOCTH, AKKYPATHOCTH, TPYIOJTIOOUS, JUCIUIUTMHHPOBAHHOCTH TIPU BBITIOJHEHUH
paboT ¢ UCIIOIH30BAHUEM PYYHOTO U BEICOKOTEXHOJOTUYHOTO 000PY/I0BAHNS,
(hopMUpOBaHHE HABBHIKOB MEXKIMYHOCTHBIX OTHOIICHUH W HABBIKOB COTPYJHUYECTBA,
HABBIKOB pa0OTHI B rpyIIe, JOPMUPOBAHUE KYJIbTYpPhI OOIICHUS U BEACHUS JUAIIOTA;
BOCITUTAaHUE MHTEpPECa K WHKEHEPHOM JCSITCIIBHOCTH U MOCIASAHUM TEHICHIUSAM B 00J1aCTH
BBICOKHX TE€XHOJIOTHI;
BOCIIUTAHHUE CO3HATEJILHOTO OTHOIICHHUS K BEIUUCIUTEIBLHON TEXHUKE, aBTOPCKOMY TIPABY;
MOTHBAIMSI K BBIOOPY HMHXKEHEPHBIX NpoQdeccHii, OBIaJCHUI0O TEXHOJOTHYECKHUMHU
KOMITETEHIMSIMU B Pa3IMUYHBIX 00JACTSIX (yHIAMEHTATbHOW HAYKH U TEXHHUKHU, CO3JaHUE
YCTaHOBOK MHHOBAIIMOHHOTO TIOBEACHHUSI.

IIporpamma paccuntana Ha ydamuxcs B Bo3pacte 12-16 Jer.

®opma peanu3anuu NPOrpaMMbl — OUHAs.

O0bem nporpammsl — 72 yaca.

KosmuecTBo moayJieit — 3 moayins no 24 yaca.

®opma opraHM3alMy 3aHATHH — TPYNNoBas, NMpu paboOTe Haa NMPOEKTaMH — TPYIIOBAsd,
KOMaHTHasl.

Pexkum 3aHATHIA: 2 pa3a B HEJEIIO 0 2 aKaJIeMUYECKHUX Jaca.

Buabl y4eOHBIX 3aHATHI M PadoT: NpakTHUeckue paboThl, Oecenbl, JEKIHMH, KOHKYPCHI,
BBICTABKH, TECTUPOBAHHE.

O:xuaaembie pe3y/ibTaThbl.

IIpeomemnvie:
3HAaHHE OCHOBAMH W OBJIAJICHHE MPAKTHUYECKUMHU 0a30BHIMH 3HAHUSMHU B padOTe ¢ PyYHBIM
HHCTPYMCHTOM;
MOHUMaHKe 0a30BBIX MPUHITUIIOB MOCTpOeHHs Mojenel B BektopHoit 2D u 3D rpaduxke;
3HaHHWE BUJOB PA3IUYHOTO BBICOKOTEXHOJIOTHYHOTO OOOpyIOBaHHME H OOJIACTH €ro
MIPUMEHEHUS;
MOHMMaHWe  0a30BBIX  NPHUHIMIIOB  CO3JaHUS  TPOAYKTa C  HUCIOJIh30BAaHUEM
BBICOKOTEXHOJIOTHYHOTO 000PY/TIOBaHHUS;

3HaHUE OCHOB M OBJIQJICHUE MPAKTUYECKMMHU O0a30BBIMH HaBBIKAMU pabOTHI Ha JIa3epHOM
000pyI0BaHUY;

3HaHWE OCHOB M OBJIAJICHHE MPAKTHYSCKHUMH 0a30BHIMH HABBIKAMH pabOTHI Ha aIUTHUBHOM
000pyIoBaHUY;

3HaHWE OCHOB W OBIIQJICHHUE TPAKTUYECKUMH 0a30BHIMH HaBhIKaMH pabOTHI HAa CTaHKaX C
YHCJIOBBIM ITPOTPAMMHBIM YIIpaBiieHUEM ((ppe3epHbIe CTaHKH);

3HAHUC OCHOBAMM W OBJIAACHUC MPAKTUYCCKUMU 0a30BbIMM HaBBIKAMH pa6OTBI C
S3JICKTPOHHBIMM KOMIIOHCHTAMH,

MpEeJICTaBICHNUE O 3HAUEHUHU PATUOTEXHUUECKUX YCTPONCTB,
3JIEMEHTapHbIE CBEJCHUS 00 3JIEKTPUUECTBE U AJIEMEHTAX PaJUOTEXHHUKH;
MOHUMAaHHE MOTEHIUAIBHBIX PUCKOB MIPU paboTe ¢ BHICOKOTEXHOJOTHUYHBIM 000pyI0BaHUEM

Y yMEHHE COOI0IaTh TEXHUKY O€30MMacCHOCTH.
Memanpeomemuvie:




YMEHHE BBITIOJHATH MOUCK U 0TOOp MH(OpMALIHH, B TOM YHCIIE C UCIIOJIb30BAHUEM PECYPCOB
cetu UHTEpHET;
MMOHUMAaHHE TEPMUHOB «aBTOPCKOE MPABO», «IJIATUATY, «IIATEHT;
YMEHHE BHUJIETh BO3MOXKHOCTH HCIIOJIb30BAHMS BRICOKOTEXHOJIOTHYHOTO O0OPYIOBAHUS TIPH
pEIICHNY TBOPYECKUX U (DYHKIIMOHAIBHBIX 33]1a4.

Jluunocmuwie:
YMEHHE YETKO OPMYITUPOBATH MBICIIH, ApTYMEHTHPOBATh CBOIO TOUKY 3PEHUS, BBICTPAUBATH
CTPYKTYPY BBICTYIUICHUS, IPE3ECHTAIIMU CBOETO MTPOEKTA;
yYMEHHE BHJIETh BO3MOXKHOCTH NMPUMEHEHHUS H300pETaTENhCKUX U WHKEHEPHBIX TPUEMOB TIPH
pelIeHuU KOHKPETHBIX 3a/1a4;
YMEHHE BUJIETH MPOOIEMY, TIPUMEHSATh Pa3IMYHbIC METOJIBI 110 TIOUCKY €€ PEIICHHUS,
YMEHHE JJOCTUTATh PE3YNIbTaTa, YIPABISATH COOCTBEHHBIM BPEMEHEM M BpEMEHEM KOMAaH/IbI;
HaBBIKH OOIICHUS C Pa3IMYHBIMU JTHOJIbMHU, PAOOTHI B KOMAH/IC;
yMEHHE TPUHUMATD PEIICHHUS U HECTH OTBETCTBEHHOCTh 3a UX IMOCICACTBUS;
BJIa/ICHUE HABBIKAMU MYOJIMYHOTO BBICTYIIJICHUS U MPE3EHTAIIMHN PE3Y/IbTaTOB;
yMeHHe paboTaTh B YCIOBUSAX OTPaHUYCHUN.

®opMbl UTOTOBOM aTTECTALUU:

JIEMOHCTpAIIHS PEIICHUH KEHCOB HA BHYTPEHHUX (I10 UTOT'aM OCBOCHUS MOJYJIS) M BHEITHUX
YPOBHSIX;
ydacThe B BBICTaBKaxX, KOHKYypCax, OJIMMITMAJaX, COPEBHOBAHHSAX B COOTBETCTBHH C
npodunem oOyueHus.

VY4yactre B KOHKypcax M BBICTABKAX IMO3BOJISET OOyYAIONIUMCS KPUTHYCCKH TMOJOUTH K

pe3yjibTataM CBOErO TPyJa, HAYYUThCS AaKKypaTHO M TPAMOTHO BBINOJHATH PabOTHI IO
peaM3anuy MpoeKTa.



YueOHbIN JIAH

Ne Paznen nporpamMmmbl Teopus | IIpakTux | Bceero DopMblI

n/n a 4acoB aTTecTANMU/KOHTPOJISA

1 Monayns 1. BBenenue B 8 16 24 JeMoHCTpanus peunieHui
PaJIMO3IEKTPOHUKY Kelica

2 Monyine 2. O6paboTka aeraneii Ha 8 16 24 JleMOHCTpalust  penieHuit
bpe3epHbIX cTankax ¢ UITY Keiica

3 Monayns 3. BBenenue B 8 16 24 JeMoHCTpauus penieHui
AJTATHBHBIC TEXHOJIOTUH Kelica
HToro 72

Copaeprxanue nporpaMmbl

Mogayan 1. BBeieHue B paano3J1eKTPOHUKY.

Teopua: Bunel paauoneranei, nporpaMMa JUisi pUCOBAaHUs IMEYATHBIX IUIAT, MOHSATHE
AIIEKTPOTOKA, BUABI (DIIFOCOB ISl TIAMKH.

Ilpakmuka:. PaboTta ¢ nasjbHUKaMU, NMasyIbHON CTaHIMEH, TpUEMBI Taiiku, pa3paboTka
NI€YaTHOM IJIaThl, U3rOTOBJIEHNE IPOOHUKA.

Moayas 2. O6pa6oTka nerasei Ha ¢ppe3epHbIX cTankax ¢ YITY.

Teopus: 3HAKOMCTBO C OOOpPYIOBaHHEM «TPSI3HOTO» I€Xa M €ro BO3MOXKHOCTSIMHU.
Hactpoiika, oO0ciy)xnBaHHe, TOATOTOBKA CTAaHKOB K BBIMOJHEHUIO padoT. [IpuHImms!
byHKIIMOHUpOBaHUS (ppe3epHOro 060PYAOBAHHUS.

Ilpakmuka. BremonHeHnue ¢pe3epHOl 00pabOTKH pa3iudHbIX MarepraioB. OCHOBBI
paboter B cpexe ArtCAM, ClickMill, VPanel mms co3manust 3amganus Ha 00pabOTKy H
yIpaBiieHus1 paboTol (ppe3epHOro CTaHKa.

Mopayasb 3. BBenenne B aliIMTHBHbIE TEXHOJIOTHH.

Teopus: V3yueHre OCHOB TPEXMEPHOTO MOJAEIUPOBAHUSA Ul MOCIELYIOIIEr0 CO3JaHUs
00BeKTOB cHOXHBIX (opM. IloaroroBka mojenu K MPOU3BOJICTBY C HCHOJIb30BAaHUEM
QJTUTUBHBIX TEXHOJOTHI. 3HAaKOMCTBO ¢ 00OpyIOBaHMEM Ui MPOU3BOJACTBA OOBEMHBIX
00BEKTOB CIOKHBIX (HOPM, M3yuyE€HUE MPUHIUIOB €ro (YyHKIUOHUPOBAHMS, MPUHIUIHAIBHBIX
OTJINYUI TEXHOJIOTHM.

Ilpakmuka: llpuMmeHneHue cucteM aBTOMaTu3MpoBaHHOro mpousBojcTBa (CAIIP) s
noctpoerus 3D-mozenun oObekTa Ha OCHOBE MMEIOIIUXCS UYepTeXel; MOATOTOBKA MOAETH K
Ne4YaTy; OCHOBBI MOCTOOPAaOOTKM Hale4YaTaHHbIX MPOTOTUNOB. YTeHHWE U oQopMIIeHHE
YEpTE)KHOM JOKYMEHTAlMM C HCIOJIb30BaHUEM BCTpoeHHOro wuHcrpymeHtapus CAIIP.
Hactpotika 3D-nipuaTEepa 1715 TIeYaTy.

Ne KoanuecTBo 4acoB DopmbI
u/n Ha3Banue pa3aeJia, TeMbl aTrecTanumn/
Bcero Teopus IIpakTka KOHTPOUISt

Mopnyans 1. BBeenne B paano3jieKTPOHUKY

Brognoe 3aHATHE. [TpaBuna
0€30I1aCHOCTH Tpy/Ja.

DIIEKTPOTOK MOCTOSIHHBIA U MIEPEMEHHBIN.
[lepemawa Toka. JIDII. Pabora ¢
ocrutorpadom. Hsmepenune TOKa
HaIpsKEHUs CONPOTHUBIICHUS.
[Tonyyenne TOKa Ha 537 CTaHLOMSAX.
OTnnuust 0JTHO - ¥ TPEX(PA3HOTO TOKA

1.

2 1 1 Ompoc




DNEMEHTHI 3JIEKTPO - U PAAUOTEXHUKH.

1. Mmatepuansl Juis mIat

2. IpUIION U (ITFOCHI

3. paboTa ¢ aKkTUBHBIMU U HEUTPAJILHBIMU
darocamu

4. paboTa ¢ CMJT MOHTaXOM.

Ompoc

[Talika W mpuUeMbl MOHTaXXa OOBIYHBIM
NasJIbBHUKOM

IIpaxTuxkym

[Taiika 1 mpuemMbl MOHTaXa MasJIbHUKOM
1 ()€HOM MAasTTbHOW CTaHIINH

IIpaxTuxkym

Pabora c MHKpPOMETPOM,
mraHreHupkynem. [Ipo6Hoe n3mepenue
JMaMETPOB  TIPOBOJIOKH, BHYTPEHHETO
JMaMeTpa, TITyOUHBI

[IpakTukym

KomMmmroTepHasi mporpamma pa3pabOTKH
nevatabix mwiat «KLAYOUT».

IIpaxkTuxym

Paagnonmeranu: pe3aucTophl. IEMOHCTPAIUS
paboTHhL. pe3ucTop B KauecTBe
PEOXPaHUTEIS

Ompoc

Papnoneranu: KOHJIEHCATOPBI.
JeMOHCTpanus paboThl. KOHJEHCATOp B
Ka4dyeCTBEC racurteiisa HaIps>KCHUA.
aKTUBHAas U PeaKTUBHAs Harpy3Ka

Omnpoc

10.

Pagnoneranu: JTHOBI n HuX
Pa3HOBUIHOCTH. JeMOHCTpamusi padoThI
JIMOJIOB. BU/JIBI BBITIPSIMUTETIEH,
HM3rOTOBJICHUE BBITIPSIMUTEIS.
HKCIIEPUMEHTHI C BBIIPSIMHUTEIIEM

Ompoc

11.

Pagnoneranu: TPaH3UCTOPBI.
JEMOHCTpanusi paboThl TPaH3UCTOPOB.
MOBBIIIICHUE MOITHOCTH PETYIHPYIOIIETO
plieMeHTa (COCTaBHOW TPaH3HUCTOP). DAC
CaMOMHAYKIMH, 3alllMTa TPAH3UCTOPOB OT
HeE. U3TOTOBJICHHE perynaropa
HAITPSOKCHU .

Ompoc

12.

W3rotoBneHre MmpocToro NpoOHHKA st
IIPO3BOHKH LIETIEN

Brimonnenue
3a1aHus Keiica

13.

3aKIIOYATENBHOE 3aHSITHE.

Huckyccns,
OTBETHI HA
BOIPOCHI

Moayab 2. O6pa6oTka qeraseii Ha ¢ppe3epHbIX cTankax ¢ YITY

14.

3HaKOMCTBO C OOOPY/IOBAaHHEM «TPSI3HOTO»
mexa HM €ero BO3MOXKHOCTAMU. TexHHKa
0€30MMacHOCTH IIPU PAbOTE B «IPA3HOMY IIEXE.

2

Jluckyccus,
OTBETHI HA
BONPOCHI

15.

OcHoBHbIE BUBI (ppe3epHbIX cTaHkoB ¢ UITY.

JTuckyccus

16.

CBoiicTBa MaTepHasoB, HUCIIONB3YEMBIX IS
(hpesepHOlt 00pabOTKH.

Koncmnekt

17.

[oaroroBka ¢pe3epHOro craHka K padore:
3aMeHa / YycTaHOBKAa (pe3bl, HACTpoiKa
CUCTEMBI KOOPJIUHAT pabouero
NPOCTPAHCTBA, IOJArOTOBKA 3arOTOBKH IS
00paboTKH.

IIpakTuKym




3HaKOMCTBO C mporpaMMHbIM obecreueHreM

18. IIpakTHKyM
Jutst pesepHbIx cTankoB ¢ UITY. P Y
IIporpamMmHuoe ympaBienne paboToii ¢ppesepa

19. porp M P bpesep [MpakTukym
Roland VPanel. Kontpoab 06padoTku.

Ucnons3oBanne ArCAM mis  co3ganus

20. [IpakTukym
3a/1aHusl Ha 00paboTKYy.

Hcnons3oBanue ClickMill  anst  co3manus

21. A A [MpakTukym
3a1aHus Ha 00paboTKYy.

Brinonnenue

22. | Pacuer pa3mepoB u3aemnusl. N

3anaHus Kelica
Brinonnenue
23. | [TonGop MHCTPYMEHTOB U IIUKIIOB 00PAOOTKH. o
3a1aHus Kelica
W3roToBieHne HW3ACTUS 10 3aJaHHBIM
Brinonnenue
24. | rabaputaM C  3aJaHHBIM  Ka4eCTBOM N
3agaHus Kekica
00pabOTKH MMOBEPXHOCTH.
IIpencraBnenue
25. | IloctoOpaboTka u3memsl. A

elIeHUs Keiica

Moayab 3. BBegeHnne B aJIMTHBHbIE TEXHOJIOTMU

BBC}ICHI/IC B AN TUBHBIC TCXHOJIOTHUH.

5 Marepuanbsl U TEXHOJIOTHH MHedaTd. TexXHUuKa Jluckycens,
6. OTBETHI Ha
Oe3omacHOCTH TIpu padoTe ¢ Pa3IUYHBIM
BOIIPOCEHI
000pyTIOBaHUEM.
3HaKoMCTBO C ycTpoicTBoM 3D-mpunTEpa. uckyccus,

27. | KanmmOpoBka cTONA, 3aMeHa  IUIACTHKA. MIpaKTHIeCKas
JlnarHocTrka HemoJyaIoK B IpoIiecce MmevyaTy. paboTa
OCHOBBI  TPEXMEPHOTO  MOJCITUPOBAHUS:
norstre o CAIIP n ux Ha3HaYeHUH, YCIOBUS 3anonHeHue

28. | pactipoctpanenus 110 B yaeOHOM 3aBeneHUH KJIaCCU(UKAITUT
/ UI4 AAYHOTO IIOJIb30BaHuA. IloHsATue 00 10
aBTOPCKOM IIpaBe.

Texgonorun co3manuss 3D-monmeneit B

29. | Autodesk Fusion 360. Cozmanue ckeTdei. [pakTHKyMm
Wuctpyment Extrude.

Texgonorun co3manuss 3D-monmeneit B

30. | Autodesk Fusion 360. Uuctpyment Revolve. [TpakTHKyM
Co3anue MacCHBOB OOBEKTOB.

TexHonorun co3manust 3D-mozmeneir B

31. | Autodesk Fusion 360. UMuctpymentst LOft, [TpakTHKyM
Sweep.

TexHonorun co3manust 3D-mozmeneir B

32. | Autodesk Fusion 360. Ilamens Modify. [TpakTHKyM
[ToHsiTHE O BU3yaJIM3aLIUH.

PaGora ¢ deprexHOW JOKyMEHTalWEH:

33 | Co3Mamme  ueprexka MOCTPOCHHOW ~ MOJIEIH TpaxTiiym
CpeACTBaMH BCTPOEHHOI'O HHCTPYMEHTapus
CAIIP Autodesk Fusion 360.

Reverse Engineering — moctpoenune 3D-

34 | MONEIH TIO TOTOBOMY H3JIEIHIO. Pabora ¢ anonHeHIEe
U3MEPUTETHLHBIMH MHCTPYMEHTaMH. 3agaHus Kelica
Co31aHue TeXHUIECKOT0 PUCYHKA.

Reverse Engineering — moctpoenune 3D-

35 | MOACIH TIO TOTOBOMY H3IEIHIO. Pabora ¢ BLmonHeHIEe
U3MEPUTETHLHBIMH MHCTPYMEHTaMH. 3agaHus Kelica
Co3nanue 3D-mopenu.

36. Wmmopt mojaenu B ¢opmar Stl. TIporpammsi- Brinonnenue

cnaﬁcepm — Ha3HAa4YCHUC, BO3MOXHOCTH,

3aTaHus Kerca




untepgeiric. [loagroroBka 3amaHus K medYaTy.
Ileyats n3gemms.

37. | Kontpoius neuatu. [ToctoOpaboTka u3geus.

IIpencraBienue
elIeHMs Kerca

HToro:

72




Komiiekc opraHu3aliuOHHO-NIeIArOTMYeCKUX YCJI0BUM

Kanennapubiii yueonslii rpadpuk (cMm. [Ipunoxenue 1)

PecypcHoe o0ecnieuenne nporpaMmmabl.

MaTepuaibHO-TeXHHYECKOe ofecnevyeHne meJarornueckoro npoiuecca:
JIns peanuzanyu JOMOJHUTEIBHOW 00Ie00pa3oBaTenbHOl mporpaMMbl «Xaitek. Hi-

tech uex. JIuausa 0» He0OXOIUMO:

— TMIOMEHIeHWE JJis 3aHSATHH C JOCTaTOYHBIM  OCBelleHHeM (He
0o0Opy/mOBaHHOE OOIICH MPHUTOYHO-BBITSDKHOM UM MECTHOU
BEHTWISILIUSIMU; 30HOM py4yHOIl 00paboTKU MaTepuasos;

—  CTOJIbI, 000pYAOBaHHBIE po3eTKamMu ¢ Hanpspkenuem 220 B;

Menee300-5001k),

(punpTp 1A

naikn)

— mKadbl U CTEIUIAXKHU I XPAaHEHUS! MHCTPYMEHTOB, PACXOAHBIX MAaTEPHUAIOB, 000PYIOBaHUS

U paJuoaraparypsl;
— MeAMLMHCKas anTeyka AJis OKa3aHus JoBpaueOHOM MOMOIIH.

Pexomenayemoe yue6HOe 000pyO0BaHUE, paCCUMTAHHOE Ha Tpynmy u3 12 ygammxcs.

OcHoBHOe 000py/1I0BaHNE H MATEPHAJIbI Koa-Bo | Ea. uzm
Komnerotrep ¢ MOHUTOpPOM AuaroHainsto 22-24 naroiima 13 IT.
3D mpunrep yueonsiii (Picaso 3D Designer) 12 IIIT.
3D npunrep yueonsiii (Picaso 3D Designer PRO) 1 IIIT.
3D npunTep y4eOHsblii ¢ 60b110# 00aacThio nevatu (Hercules) 1 IIT.
3D npunTep npoMbIIIeHHBIH ([lenpTa) 1 IT.
JlazepHsrit ctanok Trotec 1 IIT.
®pe3epHbIil CTAaHOK 12 IIT.
HaGop ¢pe3 s ¢ppesepHbix crankos YITY 12 Ha0bop
[Tnactuk st 3D npUHTEPOB U pydek 5) KT.
danepa (e HUXe 3 copTa) 4 MM 2 JIUCT
Mo ienbHbIN TaCTHK 24 IIT.
MynpTUMETP CTPEIOYHBIN 13 IIT.
[TasmpHas craHus 9 IIT.
[IuHLIeT Tpenn3nOHHbBIN 12 LIIT.
IIpunTEp Na3epHBIE MOHOXPOMHBIN 1 IIT.
Banna /1 TpaBieHus, XJIOPHOE Kelle30 0.5 KT
CTeKJIOTEeKCTOIUT (POTBTUPOBAHHBII 0.25 M2
Pagmoneranu B accopTumenTe

Bymara ni1s TepmoniepeHoca ToHepa Ha IUiaTy 5 Jluct A4
Habop uncTpymeHnToB it moctoOpaboTku (HaxknauHas Oymara, Haagwium | 1 Habop
M 1p.)

VYTIOT /U1 TEpMOIIEpeHOCca TOHEpa Ha I1aTy 1 IIT.
HaGop wu3MepuTenbHBIX M UYEPTEKHBIX HHCTPYMEHTOB (IMHElKa, | 1 Habop
TPAHCHOPTHP, IITAHT€HUUPKYIIb, IUPKYJIb U T.1.).

HabGop pyuyHoro wHCTpyMeHTa, oOmmiA aius Bcex oOywaromuxcs: | 12 Habop
naccaTiXu, OOKope3bl, Habop OTBEpTOK, MHHLET, CKalblledb, IIUIIO,

Haa(wIn, CBEPIA pa3HbIX TUAMETPOB OT 1 10 5 MMm.

WunuBuayanbHbelii HA0Op MHCTPYMEHTOB Ui KaXJoro oOydwaromierocs: | 12 Ha0bop

THCKH, INasJIbHUK C Ha60p0M CMCHHBIX JKall, Ha60p CBEpJI, HAIUJIIbHUKH,
HOXXOBKa IO MCTAJ1y, MOJIOTOK, Ha60p MCIUIIMHCKHUX HI'JI, HACTOJBHOC




CBEPIIIIIBHOE TTPUCITOCOOJICHHE.

IIpoexrop 1 LIT.
DKpaH 1 IIT.
Jlunensus Ha porpammy Sprint Layout 15 IT.
JonmosiHUTE/IbHOE 000PYI0BAHUE H MATEPHAJIBI Koa. | Ex. uam.
ITsutecoc 1 IIT.
MycopHbiii 6ak (00IbIIION) 1 IIT.

Y4eOHO-MeTOAMYECKHE CPeICTBA 00yUeHU:

— CHCHHATU3UPOBAHHAS TUTEpPATypa MO HAIPABICHUIO, TIOJO0PKA )KYPHAJIOB,

— HaOOpPBI TEXHUYECKOU JOKYMEHTAINH K TIPUMEHSIEMOMY 000pYyI0BaHUIO,

— 00pas3Iel MOJIETICH U CUCTEM, BBITIOJHEHHBIC YUAIIMMHUCS U TIEAarorom,

— IUTaKatel, POTO U BUICOMATEPHAIIBI,

— y4eOHO-METOAMYECKHE TTOCOOUS JJIS TIelarora U yJanuxcs, BKIFOYAIONINe TUIAKTHICCKHIM,
MH(POPMAIMOHHBIN, CIIPAaBOYHBIM MaTepUaibl HA PA3IUYHBIX HOCHUTEISAX, KOMIIBIOTEPHOE U
BHJI€0 000PYOBaHUE.

[Ipumensiemoe Ha 3aHATHUAX [UJAKTUYECKOE M YyueOHO-METOIUYecKoe obecredyeHue
BKIIIOYAET B c€0S DJICKTPOHHBIC TTOCOOMS, CIIPABOYHbBIC MaTePUAIBI, IPOrPaMMHOE OOeCTIieueHue,
UCIIONIb3yeMOe Ui obOecreueHus: y4yeOHOW U TPOEKTHOM NeATeNbHOCTH, PECypChl CETH
Nurtepner.

IIporpaMmma cTpouTCH HA CJIEIYIOIIMX NPUHIIUNAX 0011eli MeJaroruKu:

— TPUHLUI JOCTYIMHOCTH MaTepuaia, 4YTo MpeJroiaraeT ONTUMAIbHBIN A yCBOGHUS 00beM
Marepuaia, epexo OT MPOCTOro K CI0KHOMY, OT U3BECTHOTO K HEU3BECTHOMY;

— TMPUHUUII  CUCTEMHOCTH  OMNpENENseT MOCTOSHHBIA, PETYISpPHBIA  XapakTep  €ro
OCYILIECTBJIEHUS;

— NPUHUUII TIOCIEA0BATEIBHOCTH NPEAYCMATPUBAECT CTPOTYIO IO3TAMHOCTH BBIIIOJIHEHHUS
MPAaKTUYECKUX 3aJaHUM M NPOXOXKIACHUA PaA3LENIOB, a TAKXKE HUX JOTHYECKYIO
MPEEMCTBEHHOCTh B MPOLECCE OCYIIECTBICHHUS.

Ilenarornueckue TCXHOJOI'MH, KOTOPbLIC IPUMCHAIKOTCH IPHU paﬁoTe C YyIaIIUMHUCHA

Ha3zpanue [ens
TexHonorus JIMYHOCTHO- | Pa3zButHe VHIUBUTYyJIbHBIX TEXHUYECKUX
OpPUEHTUPOBAHHOTO O0YYECHHUSI. CrocoOHOCTEl Ha TyTH  NpodeccrOHAIBHOTO

CaMOOIPEACIICHUA yHallluXcCs.

TexHomorus pa3BuBatoiiero ooydenus. | Paspurue nauyHOCTM M ee cIOCOOHOCTeH dYepes
BOBJICUEHUE B Pa3JINUHbIC BUBI ACSITEIbHOCTH.

TexHomorust MpoOJIEMHOTO 00yUYEHHS. Pa3BuTHne nmo3HaBarenbHON aKTHBHOCTH,
CaMOCTOSITEJIbHOCTH yYalllUXCSl.

Texnomoruss  auddepenuupoBannoro | Co3gaHue ONTUMATBHBIX YCIOBUM NIJIsi BBISBIICHHS

06y‘-IeHI/I${. 3a4aTKOB, pa3BUTUA HHTCPCCOB U CHOCO6HOCTCI>1,
HCIOJIB3YS MCTOABI MHANBUAYAJIbHOT' O 06yqu1/1$[.
Texuomorun 300POBBLE C6CpeTaIOH_[HC. CO3,Z[8.HI/IC OIITUMAJIbHBIX yCJ’IOBI/Iﬁ AJI1 COXpPaHCHUA

3JI0POBBS yJaIIUXCSl.

JluarHocTuka pe3yibTAaTHBHOCTH 00pa30BaTeIbHOIO Mpolecca

Bxoonoii konmponb - MMEET IUArHOCTHYECKUE 3aJayl M OCYILIECTBIIIETCS B Hadaye
uKiIa ooydenus. Lenb npeaBapuTensHONU TMArHOCTUKY — 3a()MKCUPOBATh HaualbHBIH YPOBEHB




NOJATOTOBKH Y4YalIUXCs, UMEIOLUECS 3HAHUS, YMEHUS U HAaBBIKU, CBA3aHHBIE C NPEACTOSALIEH
JEeSTENIbHOCThI0. BXOHOM KOHTPOJIb MOXKET MPOBOJUTHCS B ClEAYIOMMX (hOopMax: TBOpUECKHE
paboThI, CAMOCTOSATENIbHBIE PA0OTHI, BOIPOCHUKH, TECTUPOBAHUE U TIP.

Ilpomescymounwiii Koumposb MPOBOJUTCA HA OCHOBAaHUM OLEHHUBAHUS TEOPETUYECKHUX
3HAHUM W MPAKTUYECKUX YMEHUW M HABBIKOB IO UTOraM OCBOE€HMS monynei. [Ipomexxyrounas
TUArHOCTHKA TMPOBOAMTCA B ClEAyIOIIMX (opmax: mpe3eHTalus peleHuil Kelcos,
KOH(EepEeHIINH, BHICTABOYHBIA MPOCMOTP, CMOTP 3HAHMW M YMEHUH, BUKTOPUHBI, OJMMIIAAAA,
KOHKYpPC, COPEBHOBAHHE, TYPHUP U IIp.

Hmozoswiii kKonmpoib_IPOBOJUTCS 10 OKOHYaHUU 00YYEHHUS IO IPOTpaMMe.

Kpurepun o1leHKH pe3ylnbTaTUBHOCTH 00Yy4EHUS:
OO0muMu kKpumepusmMu oyeHKU pe3yabTaTUBHOCTU O0yUEHUS SBIISIOTCS:

— OICHKa YPOBHS TEOPETUYECKHX 3HAHMU: IIUPOTa KPYrozopa, CBOOOAA BOCIPHITHSA
TEOpeTU4YeCKOl HHPOPMAIINH, Pa3BUTOCTh MPAKTUYECKUX HABBIKOB pabOTHI CO CHEHATbHON
JIUTEPATypOM, OCMBICIIEHHOCTh M CBOOO/1a MCII0JIb30BAHUS CIIEUAIIBHON TEPMUHOJIOTUH;

— OILIGHKa YpPOBHS MPAKTUYECKOW MOJITOTOBKU YYAIIUXCS: COOTBETCTBHE PAa3BUTHS YpPOBHS
MPAKTUYECKHUX YMEHUN M HaBBIKOB IPOrPaMMHBIM TpeOOBaHHUSIM, CBOOOJAa BIaJCHUS
CHEHaIbHBIM O00OpY/IOBaHUEM M OCHAIICHMEM, KAauye€CTBO BBIIOJHEHUS IPAKTUYECKOTO
3aJlaHusl, TEXHOJIOTUYHOCTh MPAKTUYECKOU e TEIbHOCTH;

— OLIEHKa YypOBHS pa3BUTHSI W BOCIUTAHHOCTU Y4YalllUXCS: KYyJIbTypa OpraHu3aluu
CaMOCTOSITENILHOM J1eATENbHOCTH, aKKYPAaTHOCTh U OTBETCTBEHHOCTb IPU pabdoTe, pa3BUTOCTh
CHeIHabHBIX CHOCOOHOCTEH, yMEHHE B3aMO/ICHICTBOBATD C WIEHAMH KOJUIEKTHBA.

Bo3MoxHbBIE YPOBHUM TEOPETUYECKOW MOATOTOBKH YYaIUXCA:

— BbicokHii ypoBeHb — ydYalMiicsi OCBOMJ MpakTHUecku Bech oObeM 3Hanuil (80-100%),
IPEIYyCMOTPEHHBIX MPOrpaMMON 3a KOHKPETHBIM I[EpHOJ; CIELUUaIbHbIE TEPMHHbI
yIoOTpeOsieT 0CO3HAHHO U B ITOJTHOM COOTBETCTBHHM C X COACPIKAHUEM.

— CpenHuii ypoBeHb — Yy ydamierocss oObeM OCBOCHHBIX 3HaHHWH cocraBiser S50-79%;
KOPPEKTHO UCIOIb3YET CHENUAIBbHYIO0 TEPMUHOJIOTHIO B PEUH.

— Huskwuii ypoBens — yvamuiicst opnaznen menee yeM 50% oObeMa 3HaHUHM, MpeayCMOTPEHHBIX
IIPOrpaMMoOii; ydaruiics, Kak IpaBuio, n30eraeT ynoTpedsaTh CrieUualIbHble TEPMHUHBI.

BosmoxHbIE YPOBHH MPAKTUYECKON MOATOTOBKH YUAITUXCS:

— Beicoknii  ypoBeHb — yuwamuiics osnagen 80-100% yMeHuUsMH W HaBbIKaMH,
MPETYCMOTPSHHBIMU TTPOTPAMMOM 32 KOHKPETHBIM TiepHoia; paboTaeT ¢ 00OpyIOBaHHEM
CaMOCTOSITENTFHO, HE UCTIBITBIBAET OCOOBIX TPYAHOCTEH; BHIMOIHSIET MPAKTUUYECKHUE 3a/1aHuUs C
AJIEMEHTaMHU TBOPUYECTBA.

— CpenHuii ypoBeHb — y ydamierocsi 00beM yCBOEHHBIX YMEHHUIl U HaBBIKOB cocTaBisieT 50-
79%; pabotaeT ¢ 000pyIOBaHUEM C TIOMOIIBIO TIEAArora; B OCHOBHOM BBITIOJHSAET 3aJaHUs
Ha OCHOBE 00pasiia.

— Hwuskwmit ypoBeHp — ywammiics oBnagen Menee dYem 50% yMeHWH ©W  HaBBIKOB,
MPETYCMOTPEHHBIX MTPOTPAMMOA; UCIIBITHIBACT 3aTPyIHEHUS MPU padoTe ¢ 000pyI0BaHUEM;
yUaIIUICs B COCTOSIHUU BBITMIOTHSATH JIUIIH MPOCTEUIITNE MPAKTUIECKUE 3a/IaHUS TIearora.

JlocTUTHYTBIC y4alllUMCS 3HAHUWs, YMEHHUS U HaBBIKM 3aHOCSATCS B CBOJHYIO TaOJIHILY
PE3yIHTATOB O0yUCHHUS.

CBoaHas Ta0/1U1Ia Pe3yIbTATOB 00y4YeHU sl
1o 00pazoBaTENbHON MPOrpaMMe JOMOTHUTEIFHOTO 00pa3oBaHus AeTel

[eaaror /o
rpynna Ne



[IpakTnueckue | TBopueckue | Bocnurarens
No OU TeopeTnueck P p
yYMEHUS U | CHOCOOHOCT | HbIE Hroro
I/ | y4damerocs ue 3HaAHUS
HaBBIKU u pe3yibTaThl
1.
2.
3.
4,

B Tteuenue mnepuona oOyueHHs] A7 ONpPENENCHUS YPOBHS OCBOCHHUS MPOrPaMMBbI

ydyaluMHUCs OCYIICCTBIIAIOTCA AUATrHOCTUYCCKUE CPE3BI:

BxogHast guarHocTMKa Ha  OCHOBE aHalM3a BBIOPAaHHOM — ydaliMMuCS pOJIM B
JUArHOCTHUYECKON UIPE M CTENEHU UX y4acTUs B PEAM3ALMM OTAECIBHBIX €€ JTaloB, IZE
BBIICHACTCS HayaJlbHBIM ypOBEHb 3HAHWM, YMEHUH M HABBIKOB YyYalllUXCS, a TaKkKe
BBISIBJISIFOTCS. UX TBOPUECKUE CIIOCOOHOCTH.
[IpomexxyTodHast AMarHOCTHKA ITO3BOJISET BBIABUTH JOCTUTHYTBIA HA JJAHHOM 3Talle ypOBEHb
c(OPMHPOBAHHOCTH KOMIETCHIIMI yYaIIUXCsl, B COOTBETCTBUHU C MPOUICHHBIM MaTepHAIOM
nporpaMMsl. [IpennararoTcst KOHTPOJIBHBIE TECTHI, BBIITOJIHEHNE IPAKTUYECKUX 3aJaHUM.
WroroBas auarHocTuka MpOBOJUTCSA B KOHIIE Y4eOHOro Kypca (BbICTaBKa M Ipe3eHTalMs
peleHust KeHCOB) M MPEAIoIaraeT KOMIUIEKCHYIO ITPOBEPKY 00pa30oBaTeIbHBIX PE3yJIbTaToOB
[0 BCEM KJIKOYEBBIM HaIpaBICHUAM. JlaHHBIA KOHTPOJIb IO3BOJSET NPOaHAIN3UPOBAThH
CTEIIEHb YCBOCHUS IIPOrPAMMBI YHAILUMHUCS.

Pe3ynpTaThl KOHTPOJIA (PUKCUPYIOTCS B AMArHOCTHUECKON KapTe.

Ouenka ypoBHeil 0CBOeHHS MOAYJISI

Yposuu | ITapamerpsl Ilokazarenu
Boicokmii | Teopetnueckue VYyamuiics ocBOWJI Mareprall B IOJHOM 00beMe.
YPOBEeHb | 3HAHUSL. 3HaeT W MOHMUMAET 3HAUYCHHE TEPMHHOB, CAMOCTOSTEIBHO
(80- OPUEHTHUPYETCS B COJICPKAHUH MaTepHasa 1o TeMaM.
100%0) VYyamuiics  3aMHTEpECOBaH, MpOSIBISET  yCTOMYMBOE
BHUMAHUE K BBIITOJHEHUIO 33JaHUH.
[MpakTHueckue VYuamuiics cnocoOeH MPUMEHSTh MPAKTUUECKHE YMEHUS H

YMCHUA 1 HABBIKU. HaBbBIKHW BO BPEMs BLIITOJTHCHUA CAMOCTOATCIbHBIX 3a)1aH1/1171,
MNpaBHUJIIBHO U 110 HA3HAYCHUIO IMPUMCHACT HMHCTPYMCHTHI.

PaboTy akkypaTHO JOBOJIUT /10 KOHIIA.

Yyamuiics MOKET HCII0JIb30BATh CpeacTBa
BEIUHMCIINTEILHON TEXHUKHT IJid pe€ajin3aliluv UJCu.
Yyamuiics Croco0eH IPUMEHSTh COBPEMEHHBIE
TEXHOJOTMH  00pabOTKM  MaTepuajioB W CO3/aHHUA
IIPOTOTHIIOB.

MoxeTt OLCHUTH PE3YJIbTAThl BBIIOJIHCHUA CBOCTO 3aJJaHUSA
" J1aTb OICHKY pa60TLI CBOCT'O TOBAapuIla.

KoHnctpykTopckue
CIIOCOOHOCTH.

VYyammiics cnoco0eH y3HAaTh W BBIACIUTH  OOBEKT
(KOHCTPYKIINIO, YCTPOMCTBO), OMPENEIUTh €ro COCTaBHBIC
YaCTH ¥ KOHCTPYKTHBHBIE OCOOCHHOCTH.

VYyamuiics crmocoOeH BBIPa3uTh HJICI0  PA3IUYHBIMU
crmoco0aMy — TEKCTOBBEIM OIMCAHUEM, DCKH30M, MAaKETOM,
KOMITBIOTEPHOUM MOJIEIBIO, TPOTOTUIIOM.

VYyamuiicss ciocoO€H BBIIEIATHL COCTABHBIE YACTH O0BEKTA.
VYyamuiicss crmocoOeH BUIOU3ZMEHHTh WM IPeoOpa3oBaTh
00BEKT MO 3a/IaHHBIM TTapaMeTPaM.




VYyammiics  cmocoObeH w3 NpeoOpa3oBaHHOTO  WIIH
BHUJIOM3MEHEHHOTO OOBEKTa, WM €r0 OTICIbHBIX dYacTel
coOpaTh HOBBII.

Cpennnii
YPOBeHb
(50-79%)

Teopetnueckue
3HAHUA.

VYyammiics ocBomsl 0a30Bble 3HAHUS, OPUEHTHPYETCS B
coJIepKaHUW Marepuaia Mo TeMam, MHOTAa oOpaliaercs 3a
MOMOIIBIO K MeAarory. Y4Jauuincs 3auHTEpEeCcOBaH, HO HE
BCErJa MPOSIBIISIET YCTOWYMBOE BHHUMAaHHUE K BBIMOJHEHHUIO
3aJ]aHus.

[IpakTrueckue

YMCHH U HAaBBIKH.

Brnaneer 6a30BbIMM HaBBIKAMU M YMEHUSIMH, HO HE BCerja
MOKET BBITIOJIHUTh CaMOCTOSATEIILHOE 3aJjaHue,
3aTpyJHSETCS W TPOCHT TOMOIM menarora. B paGore
JOIIyCKaeT HEOPEKHOCTh, [eNaeT OIIMOKH, HO MOXET
YCTPAaHUTh HMX TOCJIE HABOJSMIMX  BOIPOCOB  HIIH
CaMOCTOSITENIBHO.

MosKeT HCHOIb30BaTh CPEICTBA BBIYUCIUTEILHON TEXHUKH
Ul pealin3allii WICH WM BBIPAXKCHUS OTACIBHBIX €e
CTOPOH.

OueHuTh pe3ynbTaThl
MI0JICKa3KOH IeJarora.

CBOEH JIEITEIILHOCTH MOXKET C

KoHncrpykTopckue
CIHOCOOHOCTH.

VYyamuiics  MOXKET  y3HaTb H 00BEKT
(KOHCTPYKIIHIO, YCTPOHCTBO).

VYyamuiics He  Bcerga  CHocoOEH  CaMOCTOSATEIbHO
pa3o0paTh, BBIICIUTH COCTABHBIE YACTH KOHCTPYKIIHUH.
VYyamuiics He crmoco0eH BUIOM3MEHUTD I TPE0Opa3oBaTh
00BEKT 1O 3aJIaHHBIM MapaMeTpam 0e3 MOACKa3KH MeJarora.
VYyamuiicss criocoOCH BBIPa3UTh WICKD 1O KpalHel mepe
JIBYMsI CIIOCOOAMU — TEKCTOBBIM OIMCAHUEM, 3CKH30M,

MaKETOM, KOMHI:I-OTCpHOﬁ MOJCIIBIO, ITPOTOTUIIOM.

BBIACIIUTDH

Huszknii
YPOBEHb

(MeHbLIE
50%0)

Teopernueckue
3HaHUA.

Bnageer MHMHMMAaIbHBIMH SHAaHUSIMHU, OPHUCHTUPYCTCA B
COACPIKAaHMKU MaTcpuaia 1Mmo TEMaM TOJBKO C IOMOIIBIO
rncaarora.

[IpakTrueckue

YMCHHS U HAaBbIKH.

BnaﬂeeT MHUHUMAJIBbHBIMHU Ha4dYaJIbHBIMHW  HaBbIKaMH H
YMEHUSMH. Yyalluicss CcrnocoOeH BBINOIHATh KaXIYIO
OIIEPAIHIO TOJBKO C TOACKA3KOM Meaarora win TOBapHUINEH.
He Bcerma mpaBWIbHO  NpPHUMEHSET  HEOOXOAMMBIH
WHCTPYMEHT WJIM HE WCIOoNb3yeT BoBce. B pabore
JIONyCKaeT TpyOble OMMOKH, HE MOKET MX HAlTH HX Jaxe
1OCNe yKa3aHHs, HE CIOCOOEH CaMOCTOSATENIBHO OICHUTH
pe3yabTaThl CBOEH pabOTHI.

KoHnctpykTopckue
CIIOCOOHOCTH.

VYuamuiicss ¢ MOIACKAa3KOM IleJarora MOXKET
BBIJICIUTH OOBEKT (KOHCTPYKIUIO, YCTPOHUCTBO).
VYuyammiics ¢ MOACKA3KOH Iregarora CrocoO€H BBIIEIATh
COCTaBHbBIE YaCTH O0BEKTA.

Pa3obpath, BBIIENTHTH COCTAaBHBIE YaCTH KOHCTPYKIIHH,
BUJIOM3MEHUTHh WM TPeoOpazoBaTh OOBEKT MO 3aJaHHBIM
rmapaMeTpaM MOXKET TOJBKO B COBMECTHOH pabore ¢
IeAaroroM.

y3HaTh W




10.
11.

12.
13.
14.
15.
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Cnmcoxk Jurepatypsl

10 TexHomormii Oyaymiero KOTOpbIE HW3MEHAT MHUP [DJEKTpoHHBIM  pecypcl:
http://rutop.top/review/10-tehnologiy-budushtego-kotore-izmenyat-mir.html (mata
obpamienus: 09.09.2019)

Bynymee psmom. CaliT 0 HOBBIX TEXHOJOTHAX M OyIylIeM uenoBedecTBa [DIIEKTPOHHBIN
pecypc]: http://mear-future.ru/ (nara ob6pamienns: 09.09.2019)

Bacun C.A. IIpoexktupoBaHMe€ U MOJEIMPOBAHUE IPOMBIIUIEHHBIX U3AeIUd M.:
Mammnoctpoenue, 2004. — 692 c.

MeHTanbHble KapThl OHJIAWH: 5 crmocoOoB Tpaduueckoro OpedH-mTypMa [DIeKTPOHHBIN
pecypc]: http://internetno.net/category/obzoryi/mind-maps (zara o6pamienus: 09.09.2019)
Ot uzpen no nporotuna: YueOHBIM Kypc, PacKpbIBAaIOIIMK BCE OCHOBHBIE BO3MOKHOCTH
Fusion 360: TBepaoTenbHOe U CIUIAHHOBOE MOJACIMpPOBaHUE, paboTy co cOOpKaMu, peHmep,
COBMECTHYIO paboTy HajJ MpoeKTaMH W T.A. [DIeKTpoHHBIH pecypc|: Pexum pocryna:
https://academy.autodesk.com/curriculum/product-design-fusion-360  (mara oOpaiueHus:
09.09.2019)

Y4yeOubie MaTepuanbl U Buaeoypoku / Mmxenepsl Oynymero. OOpa3oBaTeNbHbBIN MPOEKT
[DmexktpoHHbIii  pecypc]: Pexum moctyma:  http://Mrxkenep-0ymymero.pd/uchebnyie-
materialyi-i-videouroki/ (nata oopamenus: 09.09.2019)

Fusion 360 Kpatkuii Kypc HHXEHEPHOTO MOJCIUPOBaHUs [DJIEKTPOHHBIA pecypc]:
https://www.youtube.com/playlist?list=PLCulaYg6xRHLZ2ibOYPFxoV4GkOsujy90Y (mata
obpamienus: 09.09.2019)

Aticoepr E. Pagno? Oto ouens npocto! — M.: Dueprus, 1967.

Bbopucos B.I'. IOnbI# pagnontrobutens. — M.: PagunocBssb, 1986.

Npanos b.C. Camonenku roHoro paguontooutens. — M.: JIOCAA®D, 1988.

Kamkapos A.Il. Jluk6e3 panunomodburens. — M.: HT Ilpecc, 2008.Mocsrun B.B. FOnomy
PanuOIOOUTENIO IS TPOUTEHHS C TAsTTEHUKOM.

Huxutua B.A. Kaura HaunHatomiero paguonatoourens. — M.: natpuot, 1994.

Huxonaenko M.H. CekpeTtsl paanomtooutens — koHcTpykTopa. — M.: HT Ilpecc, 2006.

Hlyp A. Ot xoctpoB o paguo. Ucropus ceszu. — M.: [lerl 'u3, 1942.

Kypuansr: «Pagnoy», «Pagunomodbutensy, «Panunoamarop», «B moMors paanoinroOuTeNno,
«IOHBII TEXHUKY», «MOIETUCT-KOHCTPYKTOPY.

HNHuTepHer - pecypcbl

RADIOBOOKA.RU — paanomo0uTensCKUi mopTai.

RADIOKOT.RU — caifT myist HAQUMHAIONIMX PaTAOTIOOUTEIICH.

QRZ.RU — caiiT paguomto0uTesield KOpOTKOBOJIHOBUKOB.

CXEM.NET — caiit nocBsIEHHBIN pasno31eKTPOHUKE.
LESSONRADIO.NAROD.RU — caiiT ¢ 00y4aromuMu MocoOHsIMU 1O PaTUOTEXHUKE.
CHIPINFO.RU — nopTai cripaBOYHBIX JaHHBIX paii03JIeMEHTOB
http://flyback.org.ru/

3dtoday.ru - nopran o mupe 3D-nieuatu

thingiverse.com — xpanwnuine 3D mMozeneit



http://rutop.top/review/10-tehnologiy-budushtego-kotore-izmenyat-mir.html
http://internetno.net/category/obzoryi/mind-maps
https://www.youtube.com/playlist?list=PLCu1aYg6xRHL2ibOYPFxoV4Gk0sujy90Y
http://radiobooka.ru/
https://radiokot.ru/
http://www.qrz.ru/
http://cxem.net/
http://lessonradio.narod.ru/
http://www.chipinfo.ru/
http://flyback.org.ru/
http://3dtoday.ru/
https://www.thingiverse.com/

Iemaror: Xaputonuyk A.A.

KosmyecTBO yueOHBIX HelelIb: 6
Pexxum npoBeneHus 3aHATHIA: 2 pa3a B HEJIENIO 10 2 yaca

IIpa3auuyHbIe U BHIXOJAHBbIE THHU (COTJIACHO IOCYAAPCTBEHHOMY KaJIeHIapIo)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019, 09.05.2019

Kanuxkyasipubiii mnepuoa:

Ipuioxkenus

IIpuio:xkenne 1 k mporpamme

«Xaiirek. Hi-tech uex. Jlunus 0»

MonyJb «BBeaeHue B paino3JIeKTPOHUKY»
Kanennapublii yueOHbIii rpadguk

— OCeHHHUE KaHUKYIbI — ¢ 29 okTs10pst 2019 no 04 Hos16pst 2019;

— 3UMHHE KaHUKYJbI — ¢ 28 nekadps 2019 no 08 ssaBaps 2020;

— BECEHHME KaHMKYJbI — ¢ 25 maprta 2020 o 3 1mapra 2020;

—  JIOTIOJTHUTEIbHBIE KaHUKYIBI — ¢ 19 deBparnst 2020 mo 22 despanst 2020;

— JerHuUe KaHukysl — ¢ 01 utons 2020 no 31 asrycra 2020.
Bo Bpems kaHMKYI 3aHATUS B 00bEAMHEHUSX IPOBOATCSA B COOTBETCTBUH C Y4EOHBIM INIAHOM,

A0IMYCKACTCA U3MCHCHHUEC paCliMCaHus.

Hara Bpems
NpoBeAeHust

3aHATHUSA

®opma
3aHATH
i

Koua-
BO
4acoB

Tema 3aHATHSA

Mecto
npoBeJ
eHus

dopma
KOHTPOJIA

16.00-16.45,
17.00-17.45

OuyHnas

BBognoe
IIpaBuna
TpyJa.

3aHATHE.
0€30I1aCHOCTH

122

16.00-16.45,
17.00-17.45

Ounag

ONEKTPOTOK MOCTOSHHBIN
u nepeMmeHHbId. [lepenaua
toka. JIDIL. Pabora ¢
ocrtorpadom.
H3mepenue

HapsHKEHUs

COIIPOTHBIICHUSI.
[lonyyenne TOka Ha 31
cTanuusax. OTIM4Yus OJHO
- 1 Tp€x(a3HOro ToKa

TOKa

122

Ompoc

16.00-16.45,
17.00-17.45

Ouynag

DNEMEHTBHI 2JIEKTPO - U
PaAMOTEXHUKH.

1. maTepuanbl A IIAT

2. npunou u ¢GIrochl

3. paboTa ¢ aKTUBHBIMH U
HEHUTpaJIbHBIMU (hIIOCAMU
4. paborta C cMI
MOHTaKOM.

122

Omnpoc

16.00-16.45,
17.00-17.45

Ovynag

ITaitka u
MOHTa)Ka
NassIbHUKOM.
MIPUEMBI
NassabHUKOM U
NasiTbHOM CTaHIIMHU

MIPUEMBI
OOBIYHBIM
ITaiika wu
MOHTa)Ka
beHom

122

[IpaxTukym

16.00-16.45,

Ounas

PaboTa ¢ MEKpOMETpOM,

122

[IpakTuxkym




17.00-17.45

IITaHTCHITUPKYIIEM.
[IpobHoe n3mepeHune
JIMaMETPOB TPOBOJIOKH,
BHYTPEHHETO THaMeTpa,
riyouHsl. KoMmbroTepHas
nporpamma pa3paboTKu
MEYaTHBIX TUIAT
«LAYOUT».

16.00-16.45,
17.00-17.45

Ounag

Paguoneranu: pe3ucTopsl.
JEMOHCTpAIHs paOdOTHI.
PE3UCTOP B Ka4eCTBE
MPENOXPAHUTEIIAL

122

Ompoc

16.00-16.45,
17.00-17.45

Ounag

Pagnoneranu:
KOH/JICHCATOPBI.
JTEMOHCTpAIHS paOOTHI.
KOH/JIEHCATOP B KAUECTBE
racuTeIIsl HAPSOKCHHMS.
aKTUBHAs U peaKTHUBHAs
Harpyska

122

Ompoc

16.00-16.45,
17.00-17.45

OuyHnas

Pannoneranu: nnoasl u ux
Pa3sHOBUIHOCTH.
JEMOHCTpaLus paboThl
JIMOJI0B. BUJIbI
BBIIPSIMUTENEH,
U3rOTOBJICHUE
BBIIPSIMUTES.
9KCHEPUMEHTSHI C
BBIIPSIMUTEIIEM

122

Omnpoc

16.00-16.45,
17.00-17.45

Ouynag

Pagnoneranu:
TPaH3UCTOPBHI.
JEMOHCTPALIMS paboTsI
TPaH3UCTOPOB.
IIOBBIIICHUE MOIIIHOCTH
PETryIUPYIONIETO JIEMEHTa
(cocTaBHOI TpaH3UCTOD).
Onc CaMOUHIYKIINH,
3alllUTa TPAaH3UCTOPOB OT
He€. H3TOTOBJICHUE
pErynsTopa HapsHKEHUsI.

122

Ompoc

10

16.00-16.45,
17.00-17.45

Ounasga

H3roroBnenue mpocToro
MpOOHUKA ISl TTPO3BOHKH
neneun

122

Brimonnenn
€ 3amaHug
Keiica

11

16.00-16.45,
17.00-17.45

Ovynag

HsroroBnenue mpocToro
MpOOHUKA ISl TTPO3BOHKHU
Leneu

122

Brinonnenun
€ 3aJaHus
Keiica

12

16.00-16.45,
17.00-17.45

Ounasga

3aKIIFOUYNTENBHOE 3aHITHE.

122

Huckycens,
OTBETHl Ha
BOTIPOCHI




Ilenaror: Poros M.JI.

KosuuecTBo yueOHBIX Heleb: 6
PesxuM npoBeeHusi 3aHATHI: 2 paza B HEJEIIO MO 2 yaca
IIpa3aHu4YHbIE U BHIXOJAHBIE JHH (COIJIACHO IOCY/IapCTBEHHOMY KaJIeHIAPI0)

04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019, 09.05.2019

KanukyJsipHbIil nepuoa:

IIpunosxenne 1 k nporpamme
«Xaittek. Hi-tech wex. JIunus 0»
Mopnyas «O0paboTka neraseii Ha ¢ppe3epHbIX cTankax ¢ UITY»
Kanennapublii ydeOHblii rpadpuk

— OCEHHHE KaHUKYJIBI — ¢ 29 okTa0ps 2019 o 04 Hosiops 2019;

— 3UMHHE KaHUKYJbl — ¢ 28 nekadps 2019 no 08 ssaBaps 2020;

— BECEHHME KaHMKYJbI — ¢ 25 mapta 2020 o 3 1mapra 2020;

— JIOTIOJTHUTEIbHBIE KaHUKYIBI — ¢ 19 deBpanst 2020 o 22 despans 2020;

— JerHUe KaHukysl — ¢ 01 utons 2020 no 31 asrycra 2020.
Bo Bpems kaHMKYIT 3aHATUS B 00bEAMHEHUSIX IPOBOJATCS B COOTBETCTBUU C YUEOHBIM IIIIAHOM,

A0IMYCKACTCA U3MCHCHHUEC paCliMCaHus.

Ne Hara Bpems ®opma | Koua- Tema 3aHsITUSA Mecto dopma
n/n NpoOBeIeHUsl | 3aHATH BO npoBel | KOHTPOJSA
3aHATHA i 4acoB eHust
1 17.40-18.25 | Ounas 2 3HaKOMCTBO c| 123
18.35-19.20 000pYZOBaHUEM «TPIZHOTO Huckyccus,
1exa M e€ro BO3MOXKHOCTSIMH. OTBETHl Ha
Texnuka 0e30macHOCTH TPH BOITPOCEI
paboTe B «IPs3HOMY IIEXE.
2 17.40-18.25 | Ounas 2 OcHoBHbIe Bubl (pe3epHbix | 123
18.35-19.20 crankoB ¢ YITVY. Huckycens
3 17.40-18.25 | Ounas 2 CaoiicTBa MaTepuaios, | 123
18.35-19.20 UCIIOJIb3YEMBIX JUTst Koncmekr
(hpesepHOit 06paboOTKH.
4 17.40-18.25 | Ounas 2 [Tonroroska ¢pesepuoro | 123
18.35-19.20 cTaHka K paborte: 3ameHa /
yCTaHOBKA ¢pe3sl,
HacTpouka CHCTEMBI [IpakTuxkym
KOOp/JMHAT pabouero
NPOCTPAHCTBA, TOATOTOBKA
3aroTOBKH I 00pabOTKH.
5 17.40-18.25 | Ounas 2 3HAaKOMCTBO ¢ IporpaMmMHbIM | 123
18.35-19.20 obecrieyeHneM JUIst [Mpaktukym
(dpesepubix cTankos ¢ UITY.
6 17.40-18.25 | Ounas 2 [Iporpammuoe  ynpasienue | 123
18.35-19.20 aboToit ezepa Roland
I\)/Panel. bpescp Kontpoinb Hpaicriicym
00paboTKH.
7 17.40-18.25 | Ounas 2 Hcnons3zoBanue ArtCAM | 123
18.35-19.20 JUIL CO3MaHHUsA 3aJaHUsd Ha [IpakTuxkym
00paboTKy.
8 17.40-18.25 | Ounas 2 Hcnonb3oBanue  ClickMill | 123
18.35-19.20 JUIL CO3MaHHUsA 3aJaHUsd Ha [IpakTuxkym
00paboTKy.
9 17.40-18.25 | Ounas 2 P 123 Brimonaenn
18.35-19.20 acueT pa3MepoB U3AEIHSL. e sanamms




Keiica

10 17.40-18.25 | Ounas o600  HHCTPYMEHTOE I 123 Brimtonaesu
18.35-19.20 0P Py e 3aJaHus
IIUKJIOB 00pabOTKH. .
Kekca
11 17.40-18.25 | Ounas Usrorosienue wusnenus 1o | 123
Brimonnenn
18.35-19.20 3aJaHHBIM  rabapuram ¢
e 3aJaHus
3aJaHHBIM Ka4eCTBOM .
Kelica
00pabOTKH MOBEPXHOCTH.
12 17.40-18.25 | Ouynas 123 [Ipencrasie
18.35-19.20 HUE
ITocTobOpaboTka H3memnusI.
pelieHus

Keiica




Henaror: lynsruna 1.B.

KosuuecTBo yueOHBIX Heleb: 6
PesxuM npoBeeHusi 3aHATHI: 2 paza B HEJEIIO MO 2 yaca

IIpa3aHu4YHbIe U BBIXOJAHbIE JHHU (COIJIACHO IOCYIAPCTBEHHOMY KaJleHAapIo)
04.11.2018, 01.01.2019-08.01.2019, 23.02.2019, 08.03.2019, 01.05.2019, 09.05.2019

Kanuky/JsipHbIil nepuoa:

IIpunoxenne 1 k nporpamme
«Xaittek. Hi-tech wex. JIunus 0»
Monayanb «BBenenne B aJIUTHBHbIE TEXHOJIOTHID)
Kanennapublii ydeOHblii rpadpuk

— OCEHHHE KaHUKYJIBI — ¢ 29 okTa0ps 2019 o 04 Hosiops 2019;

— 3UMHHE KaHUKYJbl — ¢ 28 nekadps 2019 no 08 saBaps 2020;

— BECEHHME KaHMKYJbI — ¢ 25 mapta 2020 o 3 1mapra 2020;

— JIOTIOJTHUTEIbHBIE KaHUKYIBI — ¢ 19 deBpanst 2020 o 22 despans 2020;

— JerHue KaHukyisl — ¢ 01 utons 2020 no 31 asrycra 2020.
Bo Bpems kaHMKYI 3aHATUS B 00bEAMHEHUSX IPOBOATCSA B COOTBETCTBUH C Y4EOHBIM INIAHOM,

A0IMYCKACTCA U3MCHCHHUEC paCliMCaHus.

Ne Hara Bpems ®opma | Koua- Tema 3aHsITUSA Mecto dopma
n/n NpoBeAeHUsl | 3aHATH BO NMpoBeaA | KOHTPOJIs
3aHATHS | qacoB eHms
1 18.20-19.05 Ounas 2 BBenenune B aqauTHBHEIE 127 Huckyccus,
19.10-20.05 TEXHOJIOTMH. Marepuansl U OTBETHI HA
TEXHOJIOTHH [T€YaTH. BOIMPOCHI
TexHrka 6€30MaCHOCTH TPU
paboTe ¢ pa3IuYHBIM
000pyTOBaHUEM.
2 13.00-13.45 | Ounas 2 3HaKOMCTBO ¢ ycTpoiicTBom | 127
13.55-14.40 3D-npunrepa. Kanubposka Huckycens,
CTOJIa, 3aMEeHa IJIaCTHKA. MPAKTHYECK
JlnarHoctrka HEIoamIo0kK B ast pabora
mporiecce nevyary.
3 18.20-19.05 | Ounas 2 OCHOBBI TPEXMEPHOT'O 127
19.10-20.05 MOJICJIMPOBAHHUS: TTOHSITHE O
CAIIP u1 ux Ha3HAUYCHNH, 3amnoHeH!
YCIIOBHS paCHpOCTPAHCHHS e
MO B yueObHOM 3aBeieHUH / KJ1accu(uK
JUIS TIMYHOTO IT0JI30BaHUS. anuu I[10
[MousTHE 06 aBTOPCKOM
npase.
4 13.00-13.45 Ounas 2 Texnoiorun cosganus 3D- 127
13.55-14.40 moxenei B Autodesk Fusion n
360. Co3ganue ckeTyeii. PAKTHEYM
Wucrpyment Extrude.
5 18.20-19.05 Ounasga 2 Texuomoruu cozganusa 3D- 127
19.10-20.05 moxnenei B Autodesk Fusion
360. Uucrpyment Revolve. [MpakTukym
Co3gaHne MacCHBOB
00BEKTOB.
6 13.00-13.45 Ounasga 2 Texuomoruu cozganusa 3D- 127
13.55-14.40 mozeneit B Autodesk Fusion 1
360. Uuctpymentsr Loft, PAKTHIYM
Sweep.




7 18.20-19.05 Ounasg Texnoiorun cosganust 3D- 127
19.10-20.05 Mozedneit B Autodesk Fusion 3 P—
360. Ianens Modify. PaKTHKy
IToHsTHE O BU3yanu3aluu.
8 13.00-13.45 | Oynas Paborta ¢ ueprexHon 127
13.55-14.40 JOKYMCHTAIIMEH: CO3/TaHue
4yepTeka MOCTPOCHHOU
MOJIEJIN CPEeNCTBAMU [MpakTHKyM
BCTPOCHHOTO
nHctpymerTtapust CAIIP
Autodesk Fusion 360.
9 18.20-19.05 | Ounas Reverse Engineering — 127
19.10-20.05 nocrpoenue 3D-mMoaenu mo
Brinonnenun
rOTOBOMY M31enuto. Paborta
¢ 3aJlaHus
C U3MEPHUTEIBbHBIMU .
Kelica
nHcTpyMeHTaMu. Co3anue
TEXHUYECKOTO PUCYHKA.
10 13.00-13.45 | Ounas Reverse Engineering — 127
13.55-14.40 noctpoenue 3D-moaenu mo
Brinonnenun
roToBOMY m3zenuio. Pabora
¢ 3a/laHus
C UBMEPUTECIIbHBIMU o
Kelica
uHcTpyMeHTamu. Co3ianue
3D-monenm.
11 18.20-19.05 | Ounas NwmmopT Mogenu B popmat 127
19.10-20.05 stl. TIporpammebi-craiicepsr —
Brinonnenu
Ha3HaYeHHE, BOBMOKHOCTH,
. ¢ 3a/laHus
nntepdeiic. [logroroBka .
Kelica
3ananus K neyatu. Ileyars
U3ICTIHSL.
12 13.00-13.45 OuHas 127 [Ipencrasne
13.55-14.40 KonTpons nevarn. HUE
[MocTobpaboTka u3nenus. peleHus

KeHnca




IIpuiosxkenne 2 k nporpamme

«Xaurek. Hi-tech nex. Jluausa 0»

Onucanue keiicos. Keiic «3rorosienune npodHuKa»
MoayJisi «BeeneHue B paauo3JIeKTPOHUKY)

Keiic 1. «3roroBnenne npoOHUKa.
Onmucanne. [{ns oOHapyKEHUs CKPBITOM MPOBOAKHU TpeOyeTcsi yCTPONUCTBO JUIsl IOUCKA
LIEIIeH 101 HAIIPSIKCHUEM.

3anaum:
1 ypoBensb. HaiiTu B MHTEpHETE CXEMbl HHIMKATOPOB HAIPSKEHUS M MTPOAHAIU3UPOBATH

ux.

2 yposenb. [TonoOpars HeoOX0aMMbIE PATUOICTAIIH.
3 ypoBenb. IlpoBectu naboparopHyro paboTy cC paauoaeTaisiMu (U3MEpUTh HX
HCITPAaBHOCTB ).
4 ypoBenb. CoOpaTh KOHCTPYKITHIO.

Kareropus keiica. BBOgHBbII.
Mecro keiica B cTpyKType Moayas. CTapTOBBIN.
KosmnvecTBo yueOHbIX YacoB. 4 yaca.
IIpono/KuTEIbHOCTH OHOIO 3aHATHSA. 45 MUHYT.

1 3ausTHe

1 3ausaTHe

1 3ausaTHe

Heab: HACTPOMTH ydalmuxcs Ha
COBMECTHYIO paboTy, KOMaHIHOE

Heab: nonare yyammmcs
HOBBI MaTepuall.

ean:

CO31aTb

yCJI0BUs

y4YaluMes IS PELICHUs Kenca

MBILIJICHHE.
Ompenenenu | Soft: 4K- Jlab6oparopn | Hard: HeranbHas Soft: 4K-
€ po0JIeMBbl. | KOMIIETEHIIUH, ple pa0oThl. | HAOMIOAEH | MPOpabOTKa | KOMIETEHIHH,
Mo3srosou yMeHue ue paboThl | Keifca. aprymMeHTUpPOBa
HITYPM. TeHepUpOBaTh pasnuuHbl | PacnpeneneH | HHO OTCTauBaTh
Vu-ca UJIeU YKa3aHHBIMU X he poJed B | CBOIO TOYKY
bopMyaHpy0 | METOAaMH, JJIEMEHTOB | TPYIIIE. 3peHus,
T 1IeJIb CBOEH | CIIyIIaTh U , Tmoxndop OpraHU3aTOPCKU
paboThI U | CIBILIATh 2JIEMEHTOB e KauecTBa,
CpeacTBa co0eceHHKa. u ux KOMOMHHUPOBATh,
noctmwkenus | Hard: uckarp aHaJIOTOB. BUJOU3MEHSATh U
LEJIH. nH(pOpMaIUIO B yAy4IlIaTh UJIEH.
OcymectBist | cBOOOIHBIX Hard: nposepka
10T MOMCK | UCTOYHUKAX U UCIPAaBHOCTHU
HEOOXOIMMO | CTPYKTYpPHPOBATh KOMITOHEHTOB
51 ee.
UHpOpMaITUN

1 3ansTHE

Iean: peann3oBaTh BO3MOKHOCTh
y4Yaluxcsi IpoAEeMOHCTPUPOBATh

penieHus Kenca

Co3znmanue
IIPE3EHTALNN

IIpencrasien

Soft: xomaH HAs
pabora,
KOMMYHUKaTHBHO
CTh, OCHOBBI




M€ PpEIICHUN | OpaTOPCKOro

KEHCOB HCKYCCTBA, OIIBIT
9KCHEPTHON | IMyOIMYHBIX
rpyIIIe. BBICTYIUICHHH,
Peduiexcuss. | ymeHue oTBeyarb

Ha BOIIPOCHI,
YMEHHE IPaMOTHO
OTCTauBaTh CBOIO
TOYKY 3pEHUS,
yMEHUE
OLICHUBATh ce04l.
Hard: YMEHHE
coOparb
KOHCTPYKITHIO

Merton pa6oTsl ¢ KeiicoM. MeTos IPOEKTOB.

MuHuMAaIbHO HEO0X0AUMBbIH YPOBEHb BXOJAHBIX KOMIIeTeHIWH. 3HaHUE NpOCTEHIIeH
ANIeMEHTHOW 0a3bl pajauojeTaneid, HaBbIKM II0JIb30BAHUS KOHTPOJIbHO-U3MEPUTEIbHBIMU
npubopaMu, HaBbIKM pabOTHI C NASIIbHUKOM.

IIpeanonaraembie o0pa3oBaTe/ibHbIe pe3yabTaThbl yyamuxcs. B mpomecce paGoTh
Haj KeiicoM yuammecss chopmupyror HaBbiku Soft skills: 4K-kommerenuuu, ymeHue
TeHEepUpPOBaTh UJEH, CIYyIIaTh U CIbIIATh COOECEAHUKA, apTYMEHTUPOBAHHO OTCTaUBATh CBOIO
TOYKY 3pEHMsI, OPraHM3aTOPCKUE KayecTBa, KOMOMHUPOBATb, BUJIOM3MEHATh U YIydllaTh UICH,
rPaMOTHO MHCbMEHHO (OPMYIMPOBATH CBOU MBICIH, OCHOBBI OpPaTOPCKOTO HCKYCCTBA, OIbBIT
yOJMYHBIX BBICTYIUICHHM, yMEHHE OTBEYaTh HA BOIPOCHI, YMEHHE I'PAaMOTHO OTCTauBaTh CBOIO
TOYKY 3peHusi, ymMeHue orenuBarb ceds. Hard skills: mpoBepka mcnpaBHOCTH KOMIIOHEHTOB,
HaOmoZieHne paboThl pa3IMyHbIX 3JEMEHTOB, MOJ00p 3JIEMEHTOB U UX aHajoroB. Pesymbrarom
pelieHus Keica OyaeT ABIAThCS pabOTOCIOCOOHOCTh YCTPOICTBA.

IIpouenypsl n ¢GopMbl BbISIBJICHHS 00pa30BaTeJIbHOIO pe3yabsrara. JleMoHcTpanus
penieHui keica. DkcnepTHble TUCThl. TectupoBanue no hard skills.

Heo0xonumbie pacxoanbie MaTepHaJibl 1 00opyroBanue. [lepcoHanbHbIl KOMIIBIOTED,
MOHMTOpP, MOHOXPOMHBIA JIa3epHBIM MNpPHUHTEpP, JOCTYH B HWHTEpHET, (OJbIUPOBAHHBIN
CTEKJIOTEKCTOJIUT, NPHUIOH, (IIOC, MasIbHUK, OOKOpe3bl, MHUHLET, HaOOphl paauoAeTajei,
MYJIBTUMETP, HaOOp MPOBOAOB, CBEpiIA 1 MM, XJIOpHOE XKele30,




IIpuiosxkenne 2 k nporpamme
«Xaurek. Hi-tech nex. Jluausa 0»
Onucanue keicoB. Keiic «M3rorosiienune umenHoro opeioka «KKBAHTOPUYM 51»

MoayJsa «O0padorTka aeraJieid Ha ppe3epHbIX cTaHkax ¢ YITY»

Keiic «A3rorosienne umeHHoro opesoka «KKBAHTOPUYM 51»

OI[Ha U3 TIOBCCOAHCBHBLIX 3aJad HHIKCHCPA XahTek nexa — BbIABIICHHC MGHO‘-ICFI,
JOCTaBJISIOIIUX HEYJO0OCTBO B MOBCEIHEBHOW >KU3HH I1€Xa, (Halpumep, OTCYTCTBHE HOMEPKOB
Ha SIIUKaX B LIEXY, KPIOYKOB M moprdeneld, uMeronmecs mpodaemMsl B APYruX KBaHTaX, B
texHonapke «KBaHtopuym-51», noma u T.1.), aHAIU3 U BO3MOXKHOE HW3TOTOBJICHHE Ha
UMEIOIEMCs 000pyIOBaHHUH 11€Xa XaHUTEeK.

3amaua:
Ha ocHoBaHMM wH3y4deHHUs NOTPeOHOCTEH TEeXHOMapka pa3paboTaTh MakeT HMEHHOIO
Opelika U peain30BaTh €ro UCIIOJHEHHE C TIOMOIIBIO (PPe3epPHBIX TEXHOIOTHIA:
OIIPEICIIUTh Ha3HAYCHHE U (DYHKIIOHAI OpeIIKa;
OIPEACIUTh €ro radapuThl U DJIEMEHTHI O(OPMIICHHS — JACKOP, HAIITUCH H T.J1.;
noo0paTh MaTepual U MHCTPYMEHTHI JUISl U3TOTOBIICHUSI U3ICIIUS;
pa3paboTaTh UK 00pabOTKHU C MCIIOIb30BaHHEM (DPE3ePHBIX TEXHOJOTHH;
peann30BaTh UK 00pabOTKH, MOIYYUTh TOTOBOE U3JICITUE;
BBITIOJTHUTH MMOCTOOPAOOTKY MPH HEOOXOAUMOCTH.

Heab: chopmupoBaTh YCHEIIHBI ONBIT NPUMEHEHUS (GPE3EPHBIX TEXHOJIOTUN IS
CO3IaHUS U3AEIINN.

MarepuaJnbl, KOTOpbIe Oy1yT HCI0JIb30BAHBI B MACTEPCKOM:

uHctpykuuu u TCO ans npoBeAeHNs] HAYAIbHON aHATTUTUKY;
MaTepuabl 1Ji1 MAaKeTOB, CO3/IaHHBIX YUYEHUKAMU;
GbaumuapT/MHTEpaKTUBHAS JOCKa — /s OCBEIICHHSI OTIENbHBIX BOIPOCOB
MPOOJIeMBI, JIJIsl POBEICHUS MTPE3ECHTAIIMH TPOEKTOB;
KOMITBIOTEPHI C yCTaHOBIEHHBIM [1O — nmsi co3maHust 3alaHus U YIPABICHUS

paboToit (hpe3epHOTo CTaHKA;

pPeCYpChI XalTeK 1exa — A1 U3TOTOBJICHUS U3CIIH.

Kareropus keiica - BBOJHBII.
MecTo keiica B CTPYKType MOAYJIS - CTAPTOBBIN.
KosnuecTBo yueOHBIX 4acoB - 8 4acos.
IIpoaonxuTeIbHOCTH OAHOTO 3aHATHA - 45 MUHYT.

Koua-Bo | Hean ®opma Soft skills Hard skills
4yacos NpOBe/leHus!
3aHATHSA

4 N3yuenue [IpakTukym YMenue YETKO | YMEHHE HUCKATh
OCHOB dbopMynupoBaTh nHdopmanmio B
yIpaBIeHUS MBICIIH, CBOOOTHBIX
bpe3epHbIM apryMeHTUPOBATh CBOIO | HCTOYHHKAX;
CTaHKOM, TOYKY 3pEHMUS; YMEHHME CO3/1aBaTb W
MOCTPOCHUS BJIQJICHHE  HaBBIKaMH | 3a/laHue IS
3a/laHus I ¢ oOrieHus ¢ | o6paboTKu B
dpesepHoit pa3NUYHBIME JTIOJIBMHE, | iporpammax  ArtCAM,

00paboTKH.

pa6OTLI B KOMaHJC.

ClickMill.




2 Hacrpoiika [IpakTukym YmMenue BUJIETh | YMEHUE HCKaTh

[1apaMeTpoB npobieMy, NPUMEHATH | HHPOPMALIHIO B
paboTHI pa3IUYHBIE METOJBI IO | CBOOOIHBIX
dpesepHOTO MIOUCKY €€ PEIICHHUS; UCTOYHUKAX u
CTaHKa, yMEHHE NPUHUMATh | CTPYKTYpHPOBATh €€;
MOJTrOTOBKA pelmieHuss M HECTH | IOHMMaHue  0a30BbIX
3arOTOBKHU K OTBETCTBEHHOCTh 32 UX | IPUHIUIIOB CO3aHUS
obpaboTke, HOCJIEACTBUS IpOIyKTa c
yIIpaBJICHUE UCTIOJIb30BaHHEM
BBITTOJIHEHUEM (dpe3epHbIX
3aaHusl. TEXHOJIOTHUH;
3HaHHE TEXHUKHA
0e3omacHOCTH npu

pabote ¢ MaTepuaniaMu
1 000pyI0BaHHEM

1 HeranbHas IIpakTukym YMenue nocrurath | [lonnmanue  0a30BbIX
npopaboTka pe3yibTaTa, YNpPAaBIIATH | IPUHLUIIOB  CO3JaHUS
Keiica, COOCTBEHHBIM MPOJIyKTa c
pacnpezneneHue BPEMEHEM U BPEMEHEM | UCIOJIb30BaHUEM u
poJiel B rpyIe KOMaH/Ibl (dpe3epHbIX
TEXHOJIOTHI;
3HaHUE TEXHUKHU
6e301acHOCTH pu

pabote ¢ MaTepuasamMu
1 000pyZIOBaHHEM

1 Peanmsanus [IpencraBnen | Bnagenue  HaBblkaMu | 3HAHUE OCHOB PAaOOTHI
BO3MOYKHOCTH ue peUeHUud | myOJIuYHOro B Iporpamme  JUIs
yyanmxcs KelcoB BBICTYIUICHHUS U | CO3JaHMsI MPe3eHTAUI
IPOJEMOHCTPHUP | DKCIIEPTHOW | Mpe3eHTaluu
OBaTh pEeIIEeHUs | rpymie. pe3yJIbTaTOB
Keiica Pednexcus.

Metoxa padoTsl ¢ Keiicom. MeToz MPOEKTOB.

MuHuMAaIbLHO HE00X0AUMBbIIi YPOBEeHb BXOAHBIX KOMIeTeHIHil. OTCYTCTBYIOT.

IIpennonaraemsie 00pa3oBaTeJbHbIC Pe3yJabTAaThl y4AIUXCS.

B nporecce paGoTel Hax KeiicoM ydaiuecs cOpMUPYIOT HABBIKHU:

Soft Skills: ymenue ueTko (GOpPMYIHPOBATH MBICIH, ApTyMEHTHPOBATH CBOK TOYKY
3peHusi, BBICTpauBaTh CTPYKTYPY BBICTYIUIEHHMS, IPE3EHTAIIMN CBOETO MPOEKTa; YMEHHUE BUJIETh
BO3MOXHOCTH TIPUMEHEHHUs] H300peTaTelbCKUX U HWHXKEHEPHBIX IPHEMOB IPU pPELICHUU
KOHKPETHBIX 3aJ]a4y; YMEHUE BHUJIETh MpoOJieMy, IPUMEHSTh Pa3IMYHble METOJIbI TI0 TOUCKY €€
pelLIeHHs; YMEHUE JIOCTUraTh pe3yibTaTa, YNpaBisATh COOCTBEHHBIM BPEMEHEM M BpEMEHEM
KOMaH/Ibl; HAaBbIKM OOLIEHUS C Pa3IMYHBIMU JIOAbMH, paOOTHl B KOMaHJIe; YMEHHE NPUHUMATh
pelIeHUsT U HEeCTH OTBETCTBEHHOCTh 3a MX MOCJIEJACTBHS; BIIAJICHUE HAaBBIKAMHU ITYOJIMYHOTO
BBICTYIUICHUS U IIPE3EHTALIUU PE3YIbTATOB.

Hard Skills: monnmanune Ha3HayeHUS W BO3MOXKHOCTEH (pe3epHOH 00pabOTKH
MaTepuasoB; MNPUHUIUINOB (YHKIIMOHUPOBAHUS (Ppe3epHOro OoO0OpYyIOBaHUS; BO3MOKHOCTEN
IPOTPaMMHOT0 00eceueH s, UCIIOIb3YEMOT0 ISl CO3/IaHMsI U3/IENINS M YIIPABJIEHUS! CTAHKOM.

Pe3yabTaToM pemieHusi kKeica OyaeT SBIATHCS HMEHHOW OpENOK, COAEpIKaIIuil
3JIEMEHTBHI IEKOpa, BBIMOJIHEHHBIN C HCIOJIB30BAHUEM (PPE3epHOT0 000PYAOBAHMUS.

IMpouenypsl u (popmbl BbIsIBJIEHUS 00pPa30BaTeIbLHOr0 pe3yiabrara. /[eMoHcTpanus
pelieHuii kelica, onenka crenenu osianenus Hard Skills.




IIpuiosxkenne 2 k nporpamme

«Xaurek. Hi-tech nex. Jluausa 0»

Onucanne keiicoB. Keiic «Reverse Engineering»
Mony.s «BBeeHne B aJiINTUBHbIE TEXHOJIOTHU»

Keiic «Reverse Engineering»?

B OAHOM H3 MCXAaHHM3MOB XanTek nexa cioMalacb A€Tallb, BOCCTAHOBUTH KOTOPYIO B
KOPOTKHUC CPOKH HEC NPCACTABIIACTCA BO3MOXKHBIM — 3aKa3 €€ CTOUT J0pOro, a 10CTaBKa O4YCHb
JoJIras. O,I[HaKO JC€Tallb OblIa BEIIIOJHEHA W3 IJ1aCTMACChbl, IIO3TOMY I/IHCTp}IMeHTapI/Iﬁ
AAAUTHUBHBIX TCXHOJIOI ni Ja€T HaM IIaHC H3T'0TOBUTH IIy6JII/IKaT C ropasgo MCHbIIMMU
3aTpaTaMi B KOPOTKHUEC CPOKH.

3amaua:

Ha ocHoBanmnu HN3YUCHUA HOBpC)KI[CHHOfI JCTallu.

BBIIIOJIHUTh HEOOXO/JMMBIE HW3MEpPEHUs, HAHECTH UX HA TEXHUYECKUM PHUCYHOK
JeTalu,

MOHATH MPUYHHY TOJOMKH W TPEIIOKUTh BapUAHT MPEAOTBPAIICHUS MOJOOHON
CUTYyallUH B JaJbHEUILIEM;

pa3paboratb 3D-Mojenb BOCCTaHOBJIEHHOW JeTalu,
BBINOJIHUTH I0PabOTKY;

OIMCaTh BHECEHHbIE U3MEHEHUS U UX Ha3HAUYCHUE;
peajin30BaTh CO3AaHKUE MIPOTOTUIIA TOCPEACTBOM I€YATH;
BBIIIOJIHUTH TOCTOOPaOOTKY IPU HEOOXOAUMOCTH.

IIpu H606XO)II/IMOCTI/I

]_le.]]b: C(I)OpMI/IpOBaTB yCHGH.IHBIﬁ OIIBIT NPHUMCHCHHUA aAAJUTHUBHBIX TEXHOJOTUM JIJIs
CO3aaHuA IMPOTOTUIIOB.

MarepuaJnbl, KOTOpbIe Oy1yT HCI0JIb30BAHBI B MACTEPCKOM:

uHctpykuuu u TCO ans npoBeAeHHs] HAYAIbHON aHATTUTUKY;

MaTepuabl 1Ji1 MAaKeTOB, CO3/IaHHBIX YUYCHUKAMU;

(baunmyapT/MHTepaKTUBHAS JIOCKAa — JUIsl OCBEIIEHUS OTIEIbHBIX BOIPOCOB
poOJIeMBbI, JIJIs1 TPOBEICHUSI MPE3CHTAIIMH TIPOEKTOB;

KOMITBIOTEPHI ¢ ycTaHOBIEHHBIM [1O — 111 co3nanus yeprexeil;

pecypchl XaTek 1exa — Juisi U3roTOBJIEHUS MPOTOTHUIIA.

Kareropus keiica - BBOJHBII.

MecTo Keiica B CTPYKType MOAYJIH - CTAPTOBBI.
KosnuecTBo yueOHBIX 4acoB - 8 4acos.
IIpoxoxuTeIbHOCTH OAHOTO 3aHATHA - 45 MUHYT.

Koua-Bo | Hean ®opma Soft skills Hard skills
4acoB NpOBe/leHus!
3aHATHSA

4 N3yuenue [TpakTukym YmMenue YETKO | YMeHue HUCKATh
OCHOB bopmynupoBaTh UHpOpMaIINIO B
TPEXMEPHOTO MBICIIH, CBOOOHBIX
MOJIETTUPOBAHUS apryMEHTUPOBATh CBOKO | HCTOYHHKAX;
cpencTBamMu TOYKY 3pPEHUS; YMEHUE CO3/1aBaThb H
OJIHOM u3 BJIQJICHUE  HABBIKAMU | PEIaKTUPOBATh 3D-

2 Reverse Engineering wiu oGparHas pa3spaboTka — HCCIIEOBAHHE HEKOTOPOTO YCTPOIICTBA I €ro JOKYMEHTALIH C
LEJIbIO MOHATH IPUHLIUIT PadOTHI X BOCIIPOU3BECTH €T0, TyOIUpysl, MOJEPHHU3NUPYSI WM PacIUMpsist yro GYHKIMOHAL.




Haubonee 00LICHUS c | momemu B Autodesk
pacnpocTpaHeH pasnuuHbBIME  JIOABMH, | Fusion 360
Heix CAIIP paboTHI B KOMaH/IE.
N3yuenune [IpakTukym Ymenue BUJIETh | YMEHUE HUCKATh
OCHOB becena npo0jeMy, TPUMEHSTH | HHPOPMAIIHIO B
I TUBHEIX pa3IMYHbIE METOJBI IO | CBOOOTHBIX
TEXHOJIOTHH, TOMCKY €€ PEILCHMUS; HCTOYHHKAX u
HAa3HAUCHHUSI U yMeHUe MPUHUMATD | CTPYKTYPHUPOBATH €€;
croco0oB pemieHusT M HECTH | IOHMMaHue  0a30BBIX
MIpUMEHEHUS OTBETCTBEHHOCThH 3a WX | IPUHLIUIIOB  CO3JaHUS
3D-nieuarn [IOCJIEACTBUS MIPOJIYKTa C
HCIIOJIb30BaHUCM
I IUTUBHBIX
TEXHOJIOTHIA;
3HAHHE TEXHUKHU
0€30MacHOCTH npu
paboTre ¢ mMaTepHualaMu
1 000pyJ0BaHUEM
1 JleTanpHas [IpakTukym YMmenue nocturath | [lonnmanne  0a30BBIX
npopaboTka pe3ynbTaTa, YHpaBlsATh | IPUHIIMIIOB  CO3JaHUs
KeHca, COOCTBEHHBIM MPOJIYKTa c
pacripezesieHue BPEMEHEM U BPEMEHEM | UCIIOJIb30BAHHEM
poJiel B rpyIie KOMaHIbI aJIMTUBHBIX
TEXHOJIOTHIi;
3HaHHE TEXHUKHU
0€30MacCHOCTH npu
paboTre ¢ mMaTepualaMu
1 000pyJ0OBaHUEM
1 Peanuzanms [IpencraBnen | Bnagennie  HaBblkaMu | 3HAHUE OCHOB PAaOOTHI
BO3MOKHOCTH e pEeIIeHUH | MyOIMIHOTrO B  MporpamMme s
y4Yaluxcs KelCcoB BBICTYIJICHHS U | CO3/1aHMS Mpe3eHTauN
MIPOJIEMOHCTPHUP | DKCTIEPTHON | Mpe3eHTAIlUU
OBaTh pEIICHHS | TpyNIE. pe3ynabTaTOB
Keiica Peduexcusi.

MeTtoa padoTsl ¢ keiicoM. MeTo POEeKTOB.

MuHNMAaJILHO HEOOXOIUMBIH YPOBEHb BXOJAHBIX KOMIeTeHIHii. OTCYTCTBYIOT.

IMpeanosiaraemblie 06pa3oBaTe/ibHbIE PE3YJIbTATHI yUALIUXCS.

B npouiecce paboThl Hax KeiicoM ydamnuecs: cGOpMHUPYIOT HaBBIKH:

Soft Skills: ymenue uetko dopmynupoBaTh MBICIH, apryMEHTHPOBATH CBOIO TOUKY
3pEeHUs1, BRICTPaUBaATh CTPYKTYPY BBICTYILICHUS, IPE3CHTALMU CBOETO MPOEKTa; YMEHHE BUICThH
BO3MOXKHOCTH TPUMCHEHHSI H300pETaTeNbCKUX W HMHKCHEPHBIX MPUEMOB TMPH PELICHUH
KOHKPETHBIX 3a/1a4; YMEHUE BHICTH MPOOJIEMy, MPUMEHSATh Pa3IMYHbIC METOMABI 10 TIOUCKY ee
pELICHUsS; YMEHHUE JOCTHraTh Pe3yibTaTa, YIPAaBIATh COOCTBEHHBIM BPEMEHEM W BpPEMEHEM
KOMaH/Ibl; HaBBIKU OOILEHHS C Pa3IMYHBIMU JIIOJbMHU, pabOThl B KOMaH/e; yMEHHE PUHUMATh
peLIeHUS] U HECTH OTBETCTBEHHOCTh 3a WX IMOCJICJICTBHUS; BIIAJICHHE HAaBBIKAMU ITYOIHMYHOTO
BBICTYIUICHHS Y ITPE3CHTALUH PE3YIIbTATOB.

Hard Skills: nmonnmanune Ha3HaueHHs UM BO3MOXKHOCTEH COBPEMEHHBIX CHCTEM
aBTOMatu3upoBanHoro npoektupoBanusi (CAIIP); 3HaHMe 0a30BBIX MPUHIMIOB co3aaHus 3D-
TEl W MPOCTEHINIUX MOJENeH; MOHMMaHHe O0a30BbIX MPUHIMIIOB CO3/aHHS TMPOJYKTa C
UCIIOJIb30BAHUEM  AJUIUTHBHBIX TEXHOJOTHMH; 3HAHHUE NPOTPaMMHOTO OOECHCUCHHsS IS
peanu3anuu npohecCHOHATHHOM IeITeTbHOCTH — TTOCTPOSHUS ICKU30B, YepTexel, 3D-monenei,




NOJATOTOBKM MOJIENEN K TMPOU3BOJCTBY; 3HAHHE BHJIOB PA3IMYHOTO BBICOKOTEXHOJIOTHYHOTO
o0OpynOBaHuUs, TOHUMAaHME HX Ha3HAYCHHMs M BO3MOXKHOCTEH; yMEHHE HCIOJIb30BaTh
YEePTEKHBIE MHCTPYMEHTHI U / WIIA TPOTPAMMHOTO O0ECTIEYeHHS IJIsi OCYIIECTBICHHUS PaOOTHI C
YyepTeKaMy; 3HaHWE TEXHUKHU 0€30M1aCHOCTH MpH padoTe ¢ MaTepuantaMu U 000py10BaHUEM.

Pe3ysbTaToM pemieHusi Keica Oyner SBIATbCA NPOTOTHII BOCCTAHOBJICHHOW /
MOJICPHU3UPOBAHHOM JIeTallu, IPUBOSAILEH MEXaHU3M B paboyee COCTOSHUE

Ipoueaypsl u ¢GopMbl BbisiBIeHHS] 00pa30BaTeIbHOIO pe3y/bTara. JleMoHcTpanus
pelcHHMit Kefica, omenka crenenu opnaaeaus Hard SkKills.



