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I PA3JAEJI «KoMIuIeKC OCHOBHBIX XapaKTEPUCTHK 00pa30BaHU»
1.1.1TosicHuTeIbHAS 3aIIUCKA

JlononuutenbHast oOmieo0pa3oBarenbHas 00IIepa3BUBalONIasl IMporpaMmma
«Texnomornn XauTexk» SBISIETCS AKTYaJIbHOW M COCTaBJIEHA B COOTBETCTBUU C
rOCy/lapCTBEHHBIMU TPEOOBAaHMAMM K 0Opa30BaTeIbHBIM IPOrpaMMaM CHUCTEMBbI
JIOTIOJIHUTENBHOTO 00pa30BaHUs JI€TEH.

[TporpamMmMa cHabkeHa HEOOXOAMMBIM yUEOHO-METOJIUYECKUM KOMIUIEKCOM,
IPU3BAaHHBIM OOECHEUUTh €€ YCIEUIHYI pPEaln3allii0, COCTaBI€HAa C YYETOM
COBPEMEHHBIX TPEOOBAHUM.

AKTYaJlbHOCTh MNPOrPaMMBbI OINpPEAEISIETCA YCHEIIHOM COLMaIu3aluen
peOEHKa B COBpPEMEHHOM OOINIECTBE, €ro MPOAYKTHUBHBIM OCBOCHHEM pa3HbIX
COLIMAJIBHBIX poJIeH, 3aKJ1a/IbIBACT OCHOBBI TEXHOJIOTHYECKOIO
IIPEANPUHUMATEIIBCTBA.

HoBu3Ha mnporpamMMsbl 3aKiIO4aeTcs B JIEMOHCTPAlUU OO0YyYaroUIUMCs
CYLIECTBYIOIIMX OCHOBHBIX TEXHOJIOTUH IPOU3BOJCTBA, OCOOEHHOCTEH UX
IPUMEHEHUsI, JOCTOMHCTB M HEJOCTAaTKOB, B TOM YHCJIE€ MNpU pa3pabOTKe
IIPOTOTHUIIOB M MaTEpPUAIM3aLMK pa3NU4HbIX uaecu. IIporpamMmma taxxe ocBemiaer
OCHOBBI HM300peTaTeNbCTBA M HWHXKEHEPHH, B TOM YHCIE TEOPUIO PEIICHHS
U300peTaTeNIbCKUX 3ajau.

Crpykrypa IIPOrpaMMBI IPEICTABIISAET co0oii JIOTUYECKYIO
IIOCJIEOBATEIBHOCTh ~ OCBELIEHUS  OCHOBHBIX  COBPEMEHHBIX  TEXHOJOTMHI
IIPOU3BOJICTBA, TAKUX KaK JIA3€pHBIEC, aIUTUBHBIC, KIACCUYECKUE TEXHOJOTUHU C
ucnosib3oBanueMm crankoB UYIIY. IIporpamMa moOCIenOBAaTENbHO OCBEIIAET
nporneccel MomenupoBaHus: ot 2D k 3D. Packpeita comepkarenpHas 4acThb
IIPOrpaMMbl, OITUCAHbl OCHOBHBIE KEHCHI U Pa3JIeibl 3aHATHH.

Crucok nureparypbl JOCTaTOYHBIN, BKIIIOYAET B c€0sl IeYaTHbIE UCTOUHUKH U
UHTEPHET-PECYPCHI.

[Iporpamma mnpeanonaraer BO3MOXXHOCTb BapHAaTHMBHOIO M3Y4YEHHUS Kypca U
3aBHCUT OT YPOBHS MOJATOTOBKM OOYYarOLIUXCs, COOTBETCTBYET BO3PACTHBIM
O0COOEHHOCTSIM  OOy4YaloIMXCS,  CAHUTAPHO-TUTUEHUYECKUM  HOpMaM |
TpeOOBAHUSIM.

[Iporpamma paccuntana Ha oOy4datomuxcsa 10-17 neT u npencrasisieT codoon
[IPAKTUYECKUN UHTEPEC ISl ThIOTOPOB HANPABIICHUS XaUTEK: TYJIKUT «XaUTEK» B
CETH JIETCKUX TEXHOMAPKOB «KBaHTOpHYyMY.

Pexxnm 3ansaTuii: 1 pa3 2 yaca B HeJlEIO.
IIponomxurenbHocTs 1 3ansaTus: 1 akajeMuyeckuii yac.
[Iporpamma paccuutana Ha 36 Hedenb oOydeHHs, 00IIee KOJIMYECTBO

3



aKaJeMHYeCKHUX 4acoB — /2.

OcHoBHOWi  ¢opMoii  SBIAIOTCS  TPYNNOBBIE 3aHATHA. B OCHOBe
00pa30BaTeIbHOTO MpOoLEcca JIEKUT MPOEKTHBIN noaxo . OcHoBHas (popma paboThI
TEOPETUUECKON YaCTH — JIEKIIMOHHBIE 3aHATHS B rpynmnax 1o 15 oOydaromuxcs.
[IpakTyeckne 3aJaHusl TUIAHUPYETCS BBITOJHATH WHIWBUAYAIBHO, B Iapax U B
MaJjbIX Ipynmnax. 3aHATHS OPOBOAATCA B BUAE Oecel, CeMHHApPOB, Jekuuid. [[ns
HarJISAHOCTH U3y4aeMOT0 MaTepralla UCIIONIb3YETCS PA3JINYHbBIA MYJIbTUMEINUHBIN
MaTeprall — MPE3ECHTALUN, BUACOPOIUKH.

[Iporpamma sBIs€TCA aKTyaJlbHOW B YCIOBHUSAX peaJU3alldd  HOBBIX
o0pa3oBaTeNbHBIX CTAHAAPTOB, CIIOCOOCTBYET Pa3BUTHUIO y 00yUYaIOIUXCs UHTEpeca
K MHXEHEPHOM U HU300peTaTesNbCKOW  JEATENbHOCTH, OCBEUIAET OCHOBBI
TEXHOJOTHYECKOTO MPEIIPUHUMATEIBCTBA U MOXET OBITh PEKOMEHJOBaHA B
KaueCTBE MMPOrpaMMbl IONOJIHUTEILHOTO 0O0Opa30BaHuUs.

Yto u3 cedst mpeacrapsier XaiiTek?

bjok koMneTeHI UM

* HH)KCHEPHS U N300peTaTesbCTRO;

* JIA3€pHBIE TEXHOJIOTUH;

* aIIUTUBHBIC TEXHOJIOTHH;

* IPOMBIIIEHHBIE TEXHOJIOTUY;

*  DJEKTPOHHBIE  KOMIIOHEHTBHI,  aBTOMATU3alMsd  MPOU3BOACTBA U
MIPOMBIIIIJICHHAS POOOTOTEXHHKA.

BJaok TexHOJ0rH4ecKoro B3auMo/1eCTBUSA:
* BRICOKOTEXHOJIOTHYHAS TOIJICPKKA IMPOCKTHBIX pabOT IPYyTruX KBAHTYMOB.

B xoze npakTuyecKkux 3aHsATHI 0 MporpaMMe 00y4daroIrecs MoJIy4aT HaBbIKU
paboThl Ha BBICOKOTEXHOJIOTMYHOM OOOpPYAOBAHHH; MO3HAKOMSTCS C Teopuen
pelieHuss 1300peTaTeNbCKUX 3a/1ad, OCHOBAMU MH)KEHEPHUH; BBITIOJIHAT PabOTHI C
AIIGKTPOHHBIMU ~ KOMIIOHEHTaMH{; TMOWMYT OCOOCHHOCTM ¥  BO3MOXHOCTHU
BBICOKOTEXHOJIOTMYHOTO ~ O0OpYyJIOBaHUSI M CIOCOOBI  €ro  MPaKTUYECKOTO
OPUMEHEHHUS, a TaKKe ONpEeNeNaT HaumOoJee HHTEPECHbIE HANpaBiICHUS IS
JAJbHEUIIIETO MPAKTUYECKOrO0 M3YYEHHs, B TOM YHCIE OCHOBBI HAYaJIBHOIO
TEXHOJIOTUYECKOTO PEATPUHUMATEIIBCTBA.

1.2.Ilesqb m 3212491 POTrPaMMBbI



Leabio nporpamMmsl siBisieTcst GOPMUPOBAHUE YHUKATBHBIX KOMIIETEHIIUH T10
paboTe ¢ BBICOKOTEXHOJIOTUYHBIM O0OpYyJOBaHUEM, H300peTaTeNbCcTBA U
VMH)XCHEPUH; UX IPUMEHEHHUE B IIPAKTUYECKOM paboTe U B MPOEKTAaX.

3agaum nNporpaMmbl:

* MO3HAKOMHUTH C OCHOBAMHU TEOPUU PEUICHHUS H300peTaTeNbCKUX 3aaad U
WHKXCHEPHH;

* HayuuTh npoektupoBanuto B CAIIP u coznanuto 2D- u 3D-monenei;

* HAYYUTh MPAKTUYECKOIN paboTe Ha JTa3epHOM 000pYA0BaHUMY;

* HAYYUTh MPAKTUUECKON paboTe HA aJIUTUBHOM 000pPYIOBaHUM;

* HAYYUTh MpaKTUUYeCcKoil pabote Ha ctankax ¢ YITY (dppesepHble cTaHKn);

* HAyYUTh IPAKTHUECKOHN paboTe C pyYHBIM HHCTPYMEHTOM,;

* HAyYUTh IPAKTHUECKON paboTe C SEKTPOHHBIMH KOMIIOHEHTAMU;

* pa3BUBATh HABBIKW, HEOOXOAUMBIE JIJISl IPOSKTHOM e TEIbHOCTH,

* pa3BUBAThH PA3HBIC THITH MBIIILICHUS.

OCHOBBI M300peTaTeNnbCcTBA M HUHXKEHEPUH, C KOTOPBIMU IO3HAKOMATCS
oOyuJaroluecs: B paMKax Nporpammbl, COPMHUPYIOT HadaJIbHbIE 3HAHUS U HaBBIKU
JUISL Pa3IMYHBIX pa3pabOTOK M BOIUIOLIEHUS CBOMX UAEH U MPOEKTOB B XKHU3Hb C
BO3MOKHOCTBIO IOCIEAYIONIEN NX KOMMEPLIUATU3ALINH.

OcCBOECHME MHKEHEPHBIX TEXHOJOTHM MOJAPAa3yMEBAET IIOJYyYECHHE psaa
0a30BbIX KOMIETEHIMI, BIaJCHHE KOTOPBIMU KPUTHYECKHM HEOOXOAUMO JUJIst
pa3BUTUSL HM300pETATENbCTBA, WHXKEHEPUH U MOJIOAEKHOTO TEXHOJOTMYECKOrO
IpeapUHUMATEIBCTBA, YTO HEOOXOAUMO JIFOOOMY CHEIMATUCTY Ha KOHKYPEHTHOM
poiake Tpyaa B STEAM-nipodeccusix.

MeTtoanbl:

* KeMC-METO/I;

* IPOCKTHAS JEATEIbHOCTD;
* JaTaCKAyTHHT.

®opmbl padoThI:

* MPAKTHYECKOE 3aHSTHUE;

* 3aHITHE-COPEBHOBAHMUE;

* SKCKYpCHSI,

» Workshop (pabouas mactepckass — rpyrmoBas paboTa, rjie BCe yUaCTHUKH
aAKTUBHBI U CAMOCTOSTEIILHBI);

* KOHCYJIbTAITHS;

* BHICTABKa.



Buabl yueOHoI1 1eSITeJIbHOCTH:

* IPOCMOTP U 00CYXJIeHHE YUeOHbIX (PUIBMOB, MPE3EHTALINM, POJIUKOB;

* 00BSICHEHUE U UHTEpIIpETaIusl HAOII0aeMbIX SIBJICHUM;

* aHAJIN3 MPOOJIEMHBIX YI€OHBIX CUTYAIU;

* IOCTPOEHUE TUNOTE3bI HA OCHOBE aHAIN3a UMEIOIIUXCS TaHHBIX;

* IPOBEJICHUE UCCIIEIOBATEIBCKOTO KCIIEPUMEHTA;

* IOMCK HEOOXO0UMOM HH(pOpPMAIUK B YIeOHON U CIIPaBOYHOM JIUTEpaType;

* BBINOJTHEHUE MPAKTUUYECKUX padoT;

* MMOJTrOTOBKA BBICTYIUICHUM U JTOKJIAJ0B C MUCIOJIb30BAHUEM Pa3HOOOPa3HbIX
HMCTOYHUKOB UH(GOPMAIINH;

* MyOJIMYHOE BHICTYTLICHHUE.

1.3. TpeGoBaHus K pe3yJibTATAM OCBOEHHS NMPOTPAMMbI

IIpodeccnonaibHbIe U IPpEeAMETHbBIE:

* 3HaHWE OCHOB M NPHHIIMIIOB TEOPUU pEUIEHUS HU300peTaTesIbCcKUX 3ajad,
OBJIaJICHUE HAaYaJIbHBIMU 0a30BBIMU HABBIKAMU WHXKEHEPUH,

* 3HAaHWE W TNOHUMaHWE MNPUHIUNOB mpoekTupoBanuss B CAIIP, ocHoB
CO3J1aHus U npoeKkTupoBanus 2D- u 3D-Mozenei;

* 3HAaHUE OCHOB U OBJIAJICHUE TPAKTUYECKUMHU 0a3MCHBIMU 3HAHUSIMU B paboTe
Ha JIa3epHOM 000PYIOBAHUY;

* 3HaHUE OCHOB U OBJIJICHNUE TPAKTUYECKUMH 0a3MCHBIMU 3HAHUSIMU B paboTe
Ha aJIUTUBHOM O0OOpY/I0BaHUH;

* 3HAaHUE OCHOB U OBJIAJICHUE TPAKTUYECKUMHU 0a3MCHBIMU 3HAHUSIMU B padoTe
Ha CTaHKAaX C YACIIOBBIM MPOTPAMMHBIM yTpaBiieHueM ((ppe3epHbIe CTaHKN);

* 3HAaHUE OCHOB U OBJIAJICHNE TPAKTUIECKUMHU 0A3MCHBIMU 3HAHUSIMU B paboTe
C PYYHBIM UHCTPYMEHTOM;

* 3HAaHUE OCHOB U OBJIAJICHNE TPAKTUIECKUMHU 0A3UCHBIMU 3HAHUSIMU B paboTe
C DJICKTPOHHBIMU KOMIIOHCHTaMU;

* yYMEHHE aKTUBUPOBATh MPWIOKEHUS BUPTYAIbHOM  pEaIbHOCTH,
yCTaHaBJIMBATh UX HA YCTPOUCTBO U TECTUPOBAT;

* 3HaHWE U MIOHUMAaHHUE OCHOBHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX B XalTeKe, X
OTINYMS, 0COOCHHOCTH Y MTPAKTUKHU MPUMEHEHHUSI PU Pa3paboTKe MPOTOTHUIIOB;

* 3HaHHWE TOJb30BaTeNbCKOro uHTEpdeiica mnpoduiabHoro I10, 6a30BBIX
00BEKTOB UHCTPYMEHTAPHS.

YHuBepcajibHble:



* yMmMeHue paboTaThb B KoMmaHjae: pabota B oOmeM putme, 3(QQPeKTuBHOE
pacnpezeneHue 3ajaad u Jip.;

* HaJIM4KE BBICOKOTO IIO3HABATENILHOTO UHTEPECA Y 00YUarOIINXCS;

* YMEHHE OPUEHTUPOBATHCA B NH()OPMALIMOHHOM POCTPAHCTBE, IPOAYKTUBHO
UCIIOJIb30BaTh TEXHUUECKYIO TUTEPATyPy IS IIOMCKA CIOKHBIX PEIICHUN;

* YMEHHE CTaBUTh BOMPOCHI, CBA3AHHBIE C TEMOM MPOEKTA;

* BBIOOp Hambojee 3(PPEKTUBHBIX pEIICHUH 3a7ad B 3aBHCUMOCTH OT
KOHKPETHBIX YCIOBUU;

* HaJIM4ME€ KPUTHYECKOTO MBILUICHNUS;

* NIPOSIBICHUE TEXHUYECKOTO MBIIIJICHHS, MO3HABATEIBbHON AESITENbHOCTH,
TBOPYECKON MHULIMATUBBI, CAMOCTOSTEIBHOCTH;

* CIIOCOOHOCTH TBOPYECKH pelIaTh TEXHUUECKHE 3a/1a4H;

* TOTOBHOCTB M CITOCOOHOCTh MPUMEHEHUS TEOPETUIECKUX 3HAHUH 10 (PU3UKE,
uHbOpPMaTUKE I PEIICHUS 33714 B peaIbHOM MHPE;

* CIIOCOOHOCTH MPaBUJIIBHO OPTraHM30BBIBaTH pabodyee MECTO U BpeMs IS
JOCTUKEHHUSI IOCTaBJICHHBIX LEJIEH.

ApTredakTbi:

* HE MEHEE OJHOTO BBIIMOJIHEHHOIO MPOEKTa C CO3JaHUEM HUTOroBou 3D-
MOJIENH;

* HE MEHEE OJIHOTO DJIEMEHTa KOHCTPYKIIMHU, CO3IaHHOTO C HCIOJIb30BaHUEM
KQ)KJI0M M3 TEXHOJIOTUI: Ja3epHOM, alIMTUBHOM, Ppe3epHOI;

* HE MEHEE OJIHOTO DJIEMEHTa, W3TOTOBJIEHHOTO METOJA0M pPabOThl C
AIEKTPOHHBIMU KOMIIOHEHTAMU;

* HE MEHEE OJHOM 0011l KOHCTPYKITUH, pa3pabOTaHHOW B KOMaH/IE.

1.4.Conep:xanue nporpaMmbl

Pa3znesn: «OcHOBBI H300peTaTEIbLCTBA U HHKEHEPUM.
Meton/dopma: nekiusi.
Ha3Banue: «OcHOBBI H300peTaTENHCTBA U HHKCHEPUL.
Kou-Bo yacos/3ansuii: 4/2.
Soft Skills: n3o6perarenbckoe 1 HHKEHEPHOE MBIIIJICHHE.

Pa3znen: «AITUTUBHBIE TEXHOJIOT UM,
Metona/popma: nexius, 1eMOHCTpaLIUS.
Ha3zBanme: «CAIIP. JIByxMepHOE YepUeHUEY.
KoJ1-Bo yacoB/3ansiTmii: 2/1.
Hard Skills: CAIIP, ocHOBBI YepUeHHsI.

Pasznea: «AIIIII/ITI/IBHbIe TEXHOJIOT'UHN».



Metoa/¢opma: nmpaktuueckas padbora.

Ha3zBanme: «lloctpoenne wu mnedats 3D-momenu. [lerans. Omnepanus
“BbIIaBIIMBAHUE ).

Ko.1-Bo yacos/3ansrnii: 2/1.

Hard Skills: co3nanue 3D-Moneneii, meyath Ha IPUHTEPE.

Pa3nen: «<AIIUTHBHBIE TEXHOJIOTHI».
Metoa/gopma: npaktuueckas padbora.
HaszBanmue: «COopka. Onepanus “BpaieHue’».
Koxa-Bo yacos/3ansTuii: 2/1.
Hard Skills: co3manue 3D-Moneneii, meyath Ha IPUHTEPE.

Pa3nen: «KAXAMTHBHBIE TEXHOJIOTHH.
Meton/popma: npakruyeckas padoTa.
Ha3zBanme: «/lerans. Beipesanue».
KoJui-Bo yacoB/3ansiTmii: 2/1.
Hard Skills: co3nanue 3D-Moneneii, meyath Ha IPUHTEPE.

Paznen: «AIINTUBHBIE TEXHOJIOTHI.
Metoa/dgopma: keiic 1.
Haszsanue: «Koaeco — M3rOTOBICHUE IIAHBD.
Kon-Bo vacos/3andaruii: 12/6.
Hard Skills: urxeneproe Mpinienne, 3D-MonenpoBanre, yMEHHE HCIIOJIb30BATh
aJTITUBHBIC TEXHOJIOTHHU.
Soft Skills: ocnosl TPU3, HaBbIkKM IMyOIMYHOTO BBICTYIUICHHS M IPE3CHTAIUU
pe3yJIbTaTOB, HABBIK IEHEPAIH UICH.

Pa3nen: «JlazepHble TEXHOJIOTHM.
Metoa/gopma: nexuus.
Ha3Banue: «BexropHas rpadukay.
KoJi1-Bo yacoB/3ansiTmii: 4/2.
Hard Skills: BexropHast rpaduka u 2D-mMoaenmupoBaHue.
Soft Skills: uzo6perarenbckoe U HHKEHEPHOE MBIIILJICHHE.

Paznen: «JlazepHbie TEXHOJIOT UM,
Mertona/popma: npakruueckas padoTa.
Ha3zBanme: «Jlazep npoTuB MmaTepuraia.
Kou-Bo yacos/3ansruii: 4/2.
Hard Skills: nasepHbie TeXHONIOTHH U BBEJICHUE B MaTePHAIIOBEICHHE.

Paznen: «JlazepHbie TEXHOJIOT UMW,
Metoa/dopma: keiic 2.
Hassanue: «Kancyia »xu3Hm».
KoJi-Bo yacoB/3ansiTuii: 16/8.



Hard Skills: wmxenepHoe MpIluIeHUE, MOJEIMPOBAHUE IPOIECCOB, JIA3ePHBIC
TEXHOJIOTHH.
Soft Skills: komangmass paGorta, paboTa B YCIOBHUIX OIpaHUYCHHUH,
CTPECCOYCTOMYUBOCTb.
Paznen: «@pe3epHbie CTAHKW».
Metona/dopma: nekius, 1eMOHCTpaLIUS.
Ha3zBanmue: «OcHOBBI (pe3epHOi 00pabOTKU U3IETUI.
Koa-Bo yacos/3ansTuii: 2/1.
Hard Skills: ¢ppe3epras o0paboTka MmaTepranos, (ppe3sbl U UX Ha3HAYCHUS.
Soft Skills: n3o6perarenpckoe 1 HHKEHEPHOE MBIIIICHHE.

Pa3nen: «@pe3epHble CTAHKHY.
Merton/popma: npakruueckas padora.
Ha3Banme: «®@pe3epHbli pacKpOu U3ECITUINY.
KoJui-Bo yacoB/3ansitmii: 2/1.
Hard Skills: ¢pesepHast 00paboTKa IMIOCKUX MOBEPXHOCTEH U PACKPOI M3IEIHS.

Paznen: «@pe3epHbIe CTAHKI.
Metoa/popma: npakruyeckas padoTa.
Ha3Banue: «TexHoiOrus TrpaBUPOBKM Ha MPUMEPE HM3FOTOBJIECHUSA IEYATHOU
JIAThI».
Kou-Bo yacoB/3ansTuii: 4/2.
Hard Skills: ¢ppe3epnas o0paboTka METO0M IPaBUPOBKH.

Paznen: «®@pe3epHble CTAHKW.
Metoa/dopma: keric 3.
Ha3zanue: «Koneco — M3roTroBiieHUE TUCKaAY.
Kou-Bo yacoB/3ansaruii: 12/6.
Hard Skills: umkenepHoe MbllieHHe, MOJCIUPOBAHUE IPOIECCCOB, (Ppe3epHbIC
TEXHOJIOTUH.

Paznen: «TexHoorum pa6oThl ¢ 3JIeKTPOHHBIMU KOMIIOHEHTAMM.
Metona/dopma: 1eMoHCTpaIus.
HaszBanue: «OCHOBBI TaWKN».
Hard Skills: TexHonorust py4Ho# manku.
Soft Skills: n3o6perarenbckoe 1 HHKEHEPHOE MBIIIIJICHHE.

Paznen: «TexHosorum padoTsl ¢ 3JIEKTPOHHBIMHA KOMIIOHEHTAM M.
MeTtoa/gopma: npakTuueckas padora.
Ha3Banme: «Ilaiika 3neKTpOHHONU COOPKI».
Hard Skills: Texnomnorus pyunoit naiiku.

Pa3znen: «TexHosoruu padoTsl € 3JIEKTPOHHBIMH KOMIIOHEHTAMID).
Metoa/popma: npakruueckas padoTa.



Ha3Banmue: «Pacmaiika 371eKTpOHHOM COOPKIY.
Hard Skills: Texnomorus pyuHoii nmaiku.

Keiicbl, koTOpBIE BXOAAT B POrPamMMmy

B pamkax keiica «Koneco — m3roroBieHue mmHb (12 4.) oOywaromruecs
HCCIIEYIOT CYIIECTBYIOIINE MOJIENM YCTPONUCTBA KOJIECa U €70 COCTaBHOM YacTH —
IITMHBI, BBISBIIIOT KIIFOUEBBIC MTApaMETPhI, @ 3aTEM BBITIOJIHSIOT MPOSKTHYIO 33129y
— KOHCTPYHUPYIOT TTOBEPXHOCTH I KOJieca C Pa3IMYHBIMHU XapaKTEPUCTUKAMH H
MO/ Pa3INIHBIC TOBEPXHOCTH.

OOyuaronuecs CMOryT coOpaTh, pa3paboTaTh U cO34aTh COOCTBEHHOE
MOKPBITHE JIJIsl KoJieca ¢ 3aJaHHBIMU IapaMeTpaMu, pacrnedaraB Ha 3D-npunHTepe
HY)KHBIH KOHCTPYKTHB, WU TPOTECTUPOBATH CAMOCTOSITEIBLHO pa3pabOTaHHOE
PUCTIOCOOJICHHE.

B xone pemenus npo6iembl kelica 00y4aroniruecs: BBIMOIHSIOT CIEIYIONINe
paboTHhI:

* aHAJIN3 PA3JIMYHBIX TUIIOB TOBEPXHOCTEH U CIIOCOOOB YIyUIIEHUS CIICTUICHHS
C IIIMHOM;

* pa3paboTKa CBOCH KOHIICIITUU TTOBEPXHOCTH CIICTUICHHUS,

* CO3JIaHUE MTPOTOTHUIIA U TIPOBEPKA TUIIOTE3HI;

* aHAJIN3 TTOJTYYEHHBIX JaHHBIX;

* MOJICPHU3AIINS MPOTOTHUIIA;

* 00CY)KJIEHUE U BBISBJICHUE JIYUIIICTO PEIICHUSI.

B keiice «Kamncyna sxxuzam» (16 4.) oOyuaromuecst CMOTYT 3aKpETHUTh 3HAHUS O
JIa3€pHBIX TEXHOJIOTUAX U PEIIUTh NPOEKTHYIO 33]1a4y — U3TOTOBJIEHUE B YCIOBUSIX
OTPaHUYECHHBIX PECYpPCOB (MaTe€pUaOB, BPEMEHU M HCIOJIb3YEMbIX TEXHOJIOTHH)
KarcyJsbl 6€30MacHOCTH, CIOCOOHOM BBITIONHSATH PsI/i TECTOBBIX 3a1anuii. Ha ocHoBe
JAHHOTO Keiica WM MOAU(GUIUPOBAHHOTO 3aJaHHMS BO3MOXKHA OpTraHHU3aIvs
MEKKBAHTOPUAHCKOTO KOHKYypCa HWH)KEHEPHOW TEMATUKU C MPOBEICHHEM MO
BUJICOCBSI3H.

B kelice «Koneco — usrorosnenue aucka» (12 4.) pazpabaThiBaeTcsi JTUCK
KoJieca U 0TpabaThIBalOTCS HABBIKK PabOThI HA (Ppe3epHOM 000PYIOBAHUMU.

B xogxe peuienust npo6GieMsl Keiica 00y4aronIuecs: BBITOIHSIOT CIEAYIOIIne
paboThI:

* aHAJIU3 PA3JIMYHBIX TUIIOB KOJIEC U CIIOCOOOB KPEIJIEHUS C OChIO;

* pa3paboTka CBOEW KOHIEMIIMU JUCKA KOJIECA, CO3/IaHHE TMPOTOTUIA H
MPOBEPKA TMIIOTE3bI;

* aHAJIU3 MTOJTYYEHHBIX JaHHBIX;

* MOJICpHU3ALIMS IPOTOTHUIIA;

* 00CY>K/IeHUE U BBISBJICHUE JIYUIIIETO PEIICHUS.
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B pesynbTate CTpOSITCA BBIBOABI O TEXHOJOTHHM (pe3epHoil 00padoTKu
MaTepUaJioB M MPUMEHUMOCTH OTOM TEXHOJOTMUM K pa3pabdOTKe pazIuYHbIX
YCTPOMCTB; MPUXOAUT NTOHUMAaHUE TEXHOJIOTUYECKUX OCOOCHHOCTEN MPOU3BO/ICTBA.

Keiic 1. «KoJjieco — U3roroBJieHHE ITHHBD)
Onucanne mpo6JIeMHOM CUTyalMU
Kosneco — camoe npocToe u3 MHKEHEPHBIX PEIICHUN YeJI0BEYECTBA.

CueruieHue ¢ 3eMJIEM TPOUCXOJUT TOJBKO IO TMOJOIIBE KOJIEC, OHH
BBINOJIHSOT POJIb MOAAEPKUBAIOLIEN CUCTEMBI Il TPAHCIIOPTHOIO cpeactaa. [Ipu
UCIIOJIb30BAaHUU KOJEC IS Pa3IMYHBIX TPAHCHOPTHBIX CPEACTB HEOOXOIUMO
o0ecreynBaTh UX CIETICHUE C 3eMJIEH, YTO MOKET OBITh IOCTUTHYTO IPUMEHEHUEM
CHEIUATN3UPOBAHHOTO MOKPHITHS Kos€c. Kak Obl BbI pemuiu 3Ty mpooiemy?

Bo3MoxHO 1M pa3paboTarh YyIydIICHHBIC TMapaMeTphl I8 KaXJI0To THIa
MTOBEPXHOCTH?

Karteropus keiica: BBOJHBIN.
MecTto keiica B CTPYKType MOAYJIsi: 0a30BbIi, MOTUBAIIMOHHBIN KEHC.
KosnvecTBo yueOHbIX 4acoOB: Keiic paccunTald Ha 12 4./6 3aHATHH.

3ansaTue 1

Leanb: npou3BecT MOCTAHOBKY MPOOJIEMHON CUTYallUU U OCYIIIECTBUTH TTOUCK
IyTEU PELICHUS.

Yto pnesaem: mpencTaBiieHHe MPOOJEMHON CcUTyanuu B BUAE (HUBHKO-
WHKEHEPHOTO0 OTpaHUYCeHUs (OTKJIMK Ha CYIIECTBYIOIIYIO TOTPEOHOCTH). AHAINU3
mpoOJIEeMHOM CUTyalluu, TeHepalusi U OOCYXJIEHHE METOJNOB €€ pelieHus u
BO3MOYKHOCTH JIOCTH)KCHHS MICATbHOTO KOHEYHOTO pe3ysIbTaTa.

KoMnereHnuu: yMEHHE TEHEPUPOBATh HJACH YKa3aHHBIMH METOJIAMH,
CIIyIIaTh W CIBINIATH COOCCETHUKA, apTYMEHTHPOBAHHO OTCTAaWBaTh CBOIO TOYKY
3peHus, UCKaTh MH(POPMAIIUIO B CBOOOAHBIX MCTOYHHMKAX M CTPYKTYPHUPOBATH €€.
YMeHrne KOMOMHHUPOBATh, BUAOU3MEHSTD 1 yIIy4IIaTh UICH.

3ansTue 2
Heb: MpOEKTUPOBAHUE MOJAEIIN U3AEITH.
Yro penaem: paspabotka u cozganue 3D-monenn mMOBEpXHOCTH KoJieca st
YIIYYLIEHHOI'O CLIETUIEHUS C IIOBEPXHOCTBIO.
Komnerenuuu: ymenue cozgaBats 3D-monenu.
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3ansaTue 3
Iesb: TexHOTOTHYECKAS ITOATOTOBKA MOICIH.
Yo aesiaeM: BBIABICHUE TEXHOJIOTHYECKUX OIPaHUYCHUN 000pyI0BaHUS JIJIs
noyueHue 0osee pe3yabTaTUBHOTO UTOTA.
KoMnereHuuu: 3HaHHE OCHOB MaTepUaIOBEICHUS, aJITATUBHBIX TEXHOJIOTHH.

3ansitue 4

Ileab: MOATOTOBUTH 3aJjaHUE AJIs [IEUaTH.

Yro pemaem: umnopt 3D-monenu u BeIOOp MaTepuana, pacnojioxenue 3D-
MOJENM Ha paboyeM CTOoJIe MPUHTEPA, CO3MaHWEe U MOAUUKAIUS TOIICPIKEK,
3amyck 3D-npunHTepa.

KoMnereHuuu: 3HaHHE OCHOB MaTepUATIOBEICHHUS], aJITUTUBHBIX TEXHOJIOTUH.

3ansTue 5
Ileanb: neyath U3aEIH.
Yro pnemaem: 1eyaTh wuzneaus. KOHTPOJb IMOJIYyYEHHOTO pe3yibTaTta.
[TocToOpaboTka u3aeIus.
KoMneTeHnuu: BliaJicHNE aJIMTHBHBIMHA TEXHOJIOTHSIMHU.

3ansarTue 6

Lenab: BBINIOJHUTH MOATOTOBKY K IMYyOJMYHON JEMOHCTpAallMd M 3alUTE
pe3yJIbTAaTOB Kelca.

Yrto nenaem: MOArOTOBKA BBICTYIUICHHS M MPE3EHTALUU 110 UTOTaM padOThI
Haj keiicoM. Co3ganue npeseHTauuu. Peduekcusi. OOcyxleHue pe3yiabTaToB
Keica.

KomnereHuuu: BiajeHUe HaBbIKAMU BBICTYIUICHHS, HaBBIKMU pabOThl B
TEKCTOBOM PENAKTOPE U IMPOrpamMme JJIs CO3JaHusI TPE3CHTALNN.

MeTtoa padoThI ¢ KeiicOM: METOJ MPOEKTOB.

MuHuUMAJIBbHO He00XOAUMBIH YPOBEHb BXOJAHBIX KOMIIETEHIIHIi:
TpeOOBaHMSI K MUHUMAJILHOMY YPOBHIO BXOJHBIX KOMIETEHIIMI OTCYTCTBYIOT, 3a
HCKJIFOUEHUEM 3HAaHUS TNEPCOHAIBHOTO KOMIBIOTEPA HA YPOBHE MOJIb30BATEIS,
OCHOBHBIX (PU3UYECKUX MOHATUM MaTEPUATIHLHOTO MUPA.

IIpeamnoJsiaraembie 00pa3oBare/ibHbIC Pe3yJbTATHI 00Y4alOUINXCS
(apredakTnl, pemienusi), popmupyembie HaBbIKHU (Soft Skills m Hard Skills)

B pesymbrare TOpOXOXKIAEHUS  JIAHHOTO  OOpa3oBaTEIBHOTO  MOIYJIS
OOYYarOIINIICS TOJDKEH 3HATH CIIEMYIONTUE KITFOUEBBIC MTOHSATHUS: KOJIECO, OCh, TEIIO
BpAllICHUE, TIOBEPXHOCTh COMNPSKEHUS JBYX TeJ, IUIOWAAb ITIOBEPXHOCTH,
IIEPOXOBATOCTh, YIIPYTOCTh, 00BEM T€OMETPUIECKOMN (QUTYPHI, TaBIICHUE.
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[IpoxoskneHne TaHHOTO 00Pa30BATEIBLHOTO MOYJIS TOJDKHO C(HOPMHUPOBATH Y
OOy4YaronmMxcs CleayIolue KOMIETEHIIMH, KOTOpble MOTYT OBbITh NMPUMEHEHBI B
XO/JIe pealh3aliy NoCaeAYIOMMnX 00pa30BaTeIbHbIX MOYJICH:

* yMEHUE FeHEPUPOBATh UIEH;

* YMEHHUE CIYLIaTh U CIbIIIATh COOECETHUKA;

* YMEHUE apTyMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PECHHUS;

* yMEHUE UCKaTh MHGOPMALIMIO B CBOOOIHBIX UCTOYHUKAX U CTPYKTYPUPOBATh
e€;

* yMEHHE KOMOMHUPOBATh, BUIOU3MEHSTh U yIydIlIaTh UICH;

* HaBBIKM KOMaHHOW paOOTHI;

* YMEHHE TPaMOTHO MUCHhbMEHHO (POPMYIIUPOBATH CBOU MBICIIH;

* KPUTUYECKOE MBINUICHUE W yMEHUE OOBEKTUBHO OIICHUBATH PE3yJbTATHI
CBOCH pabOTHI;

* HaBBIKU MYOJIMYHBIX BBICTYIUICHUH;

* OCHOBBI pabOTHI B IIporpammax 1o 3D-mo1eIupoBaHuIo;

* OCHOBBI pabOTHI HAa O0OPYAOBAHUM AJITUTUBHBIX TEXHOJIOTHIA;

* OCHOBBI CJIACUHTA JIJISl CO3/IaHUS TIOJJICPIKEK U ONTUMM3AIMU Pa3MEIICHHUS
Mojieiel Ha paboYrX MOBEPXHOCTSAX YCTPOUCTB;

* OCHOBBI MaTepUAJIOBEACHUS 1 OCOOCHHOCTEN Pa3TUYHBIX TTOBEPXHOCTEH.

IMpouenyps! u ¢popmMbl BbISIBJICHUS 00pa30BaTEJIBLHOIO pe3y/jbTaTa

[IpoMexXyTOUHBI  KOHTPOJb  PE3yJbTaTa IPOEKTHOM  JIESITEIBbHOCTU
OCYILECTBIISIETCS IO UTOTAM BBITIOJIHEHNS TPYIIIIOBBIX U MHAWBUIYaJIbHbIX 3a1aHUMH,
a TaKXe 10 UTOTaM CaMOCTOSITEIbHOU padOThl YYACTHUKOB KOMAH/IBI.

NTOroBBIi1 KOHTPOJIb COCTOUT B MYOJUYHON JEMOHCTpAllUd PE3yJbTaTOB
IPOEKTHOM JEATEIIBHOCTU NEpE] IKCIEPTHOM KOMHUCCHUEN C OTBETAMHU Ha BOIIPOCHI
[0 COIEPXKAHUIO IIPOEKTa, METOJAAaM pEIICHUSA M II0JYyYEHHBIM HHKEHEPHO-
TEXHUYECKUM W HU300peTaTeNbCKuM pe3yibTaTam. [[ns oneHuBaHUS MOpPOAYKTa
IPOEKTHOM 1eATEeIbHOCTH HEOOX0IUMO pa3paboTaTh KPUTEPUU OLIEHUBAHUSI.

Heo0xoaumble pacxoaHble MAaTePUAJIbI 1 000PyI0BaAHNE

J171s1 ycemHoro BeINOJHEHU Kelica moTpedyeTcs 000py10BaHUE, MATEpUAIbL,
nporpaMMHoe oOecrieueHue u ycioBusi. KonnuecTBo enunHui] oOOpyIOBaHUS U
MaTepUaloB MPUBEAECHO M3 pacu€ra KOJMYECTBEHHOTO COCTaBa TPYIIIbI
oOyuaromuxcst (10 yenoek). PacrmpezneneHre KOMIJIEKTOB OOOpPYIOBAHHS U
MaTepuanoB — 1 KOMIUIEKT Ha | oOyuatomierocs:

e paboTa HaJx KelCOM JOJDKHA TMPOU3BOJUTHCA B XOPOUIO OCBEIIEHHOM,
IIPOCTOPHOM, ITPOBETPUBAEMOM ITOMELLEHUU;

* KOMIIBIOTEp C MOHUTOPOM, KJIAaBHATypOM M MBIIIKOM, HAa KOTOPBIU
YCTaHOBJIEHO CJeAylollee MporpaMMHoOe oOecrnedeHue: mporpamma st 3D-
MOJIETTMPOBAHUS U MporpamMma Jyist padboTsl ¢ 3D-npuHTepOoM — 2 1IT.;

* 3D-nipuHTEp y4EOHBIN C MPUHAIIC)KHOCTIMHA — 2 TIT.;

13



* PYYHOM MHCTPYMEHT MOCTOOPAOOTKH — 10 KOMIIJIEKTOB;

* KOMIUIEKT pacXOAHbIX MarepuanoB s 3D-npuHTepa ¢ H3MEHsSEMOU
YIPYTOCTbIO — 2 KOMILIEKTA,

* KOMIIBIOTEPHI TOJKHBI OBITh C IOCTYIIOM B UHTEPHET;

* IMPE3CHTAIMOHHOE 000pynoBaHKHE (IIPOEKTOP C SKPAHOM/TEIEBU30P C
OOJIBIIIM PKPAHOM) C BO3MOYKHOCTBIO MOJIKJIFOYEHHUS K KOMIIBIOTEPY (HOYTOYKY) —
] KOMIIJIEKT;

* ¢aumyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHasi O0CKa, COOTBETCTBYIOLIUM
Ha0Op MUCHMEHHBIX MPUHAJIeKHOCTEH — | MIT.;

* KaQXJbII CTON A1 pabOThl HAJl KEMCOM JOJKEH MO3BOJSATh Pa3MECTHTh 3a
OJTHUM KOMIIBIOTEPOM OJTHOTO OOYYAIOIIETOCs U MPEIOCTABIATh JOCTATOUHO MECTa
TUIst paboThI ¢ KOMIIOHEHTaMH CO3/IaBa€MOTr0 YCTPOHCTBA.

B xozme paboThl mpemsiaraeTcsl Cleaylollee pachpe/ieieHUe yYaCTHHUKOB B
rpynme:

* YYaCTHUKHA pabOTalOT BCE BMECTE€ B XOJ€ OOCYXKICHUS MPOOJIEMHOM
cCUTyaluu, peJIeKCUU 1 MOATOTOBKH K 3aIlUTE MMPOCKTA;

* YYaCTHUKHU PabOTAIOT MHIUBUIYAIBHO B X0JI€ TPOESKTUPOBAHUS, Pa3pabOTKU
Y TICYaTH U3/CNIMS U BBITIOJIHSIOT MHAUBUAYaTbHbIC 3aHSATHUA.

Keiic 2. «Kancyaa xxu3Hm»
Onucanue npodJIeMHOM CUTYyaLMU

CucrteMa JeCaHTHUPOBAHUSI SKHUMNaXa BHYTPU OOEBOM MaIllMHBI JIECAaHTa Ha
pEaKTUBHO-TIApAlIIOTHOW Tsre «PeakTaBp» mojiyuuia CBOE Ha3BaHHE OT CJIOB
«pCaKkTUBHBIM KeHTaBp». «KeHTaBpoM» HMEHOBAJIACh CHUCTEMA CHUIKCHUS
MOCPEACTBOM IMApalIOTHO-ICCAHTHON TUIaThOpPMBI. DKHMNA)X BHYTPH OO0EBOM
MAIlIMHbI BO BpPEMsl JI€CAHTHPOBAHUS HAXOJWJICS B CIEIUAIBHBIX KOCMHYECKHX
Kpecliax. DKCIEPUMEHT MPOBOJUIN Ha IapanrtoTojipoMe TyIbCKOro y4eOHOTO
nenTpa 106-i reapaeiickoil BO3AYIIHO-1€CAHTHOM TUBU3UU.

Hukto u Hukornma mpexzae He BblOpachiBaJd C¢ camolieTa 00€BYIO TEXHUKY
BMECTE C JIMYHBIM COCTaBOM BHYTpH. Ha ToT MomenT Texnuka B/IB nocraBnsnace
Ha 3eMJII0 JIByMs CIIOCOOAMM: MOCPEACTBOM MapalllOTHO-AECAHTHBIX MIaTPOpM U
MapalIlOTHO-PEAKTUBHBIX cUcTeM. [locneaHue npu npu3eMIIEHUH 3a JOJIA CEKYH/IbI
racHJIM CKOPOCTh CHHXKEHHUS TSKEBIX TPY30B M aBTOMATHYECKH OCBOOOXKIAIN MX
OT MOJIBECHBIX CTPOI. JINUHBINA COCTAB K€ OMYCKAJICS HA MAapalltoTax OTAEIbHO.

Ho a1t TOro, 4ToOBI 3aHATH CBOM MECTa B 0OEBBIX MalllMHAX, B PeajIbHOM 000
IKUIAKaM MHOT/Ia TPeOYIOTCS MUHYTBI, KOTOPBIX Bpar MOXKET U HE IPEJOCTaBUTb.
Kax Bbiurpats Bpemsi? BbIBOI TPOCT: TUYHBIN COCTAB HA/I0 AECAHTUPOBATH B CAMOM
TEeXHUKE!

Hawamacpr  pa3paboTka  mapalmroTHO-pEaKTHMBHOM  cucTeMbl.  Pabora,
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MPOJIOJDKABINIASACS HE OJWH TOJ, YBEHYAJIACh YCIIEXOM — Takas cHcTema Obuia
co3gana! Tak TexHHWKAa, B KOTOPOW IMpH JECAHTHUPOBAHUU OBLIO 3amlperieHo
HAaXOJIUTbCA M3-332 OrPOMHBIX TIEPETrPy30K, HECOBMECTUMBIX C IKU3HBIO,
NpeBpaTHiiach B  «KalCylbl >KU3HW», COXPAHSIONIME HAIIMX TIBapJeuIeB-
JIECAaHTHUKOB.

3agaua

[Ipennaraercs CaMOCTOSITEIIbHO CIIPOCKTHUPOBATH MPOTOTHUI
WCCJIEIOBATEILCKOTO MOMYJSl Ui BBHITIOJHEHWS pPa3BEIbIBATEIBHBIX 3a7a4 Ha
HEU3BEAAHHBIX TEPPUTOPHUIX, KOTOPBIN COJAEPKUT «KAICYITY KU3HM». B KadecTBe
BXOJIHBIX JIAaHHBIX VISl IPOSKTUPOBAHUS MIPEIIAralOTCS:
* MAKCHMAJIBHO BO3MOJKHASI COXPAaHHOCTh «KATICYJIbI )KU3HI TP BBHITIOTHCHUH
BCEX TECTOBBIX 3aJIaHUN;
* TEOMETPUYECKHE pa3Mepbl (IJTUHA/IIMPUHA/BBICOTA) OOBEKTa «Karcymia
JKH3HIN» — He 0otree 55/55/60 mm;
* ucnojb3oBanue He 6oiee 4 nmuctoB (600-300 Mm) dhanepsl 4 MM;
* CIIOCOOHOCTD MTPOCKTUPYEMOT'O MOYJISI BBIICPKUBATD:
* MaJIeHUe Ha TBEPAYIO MOBEPXHOCTH C BHICOTHI HE MeHee 0,5 M;
* CITYCK 10 HAKJIOHHOM MOBEPXHOCTU TPAMIUTMHHOTO OJIOKa;
* MEXaHHYECKOe BO3AeHcTBUE HEe MeHee 10 KrT;

* IEpEYCHB JOTIOTHUTEIBHBIX TPEOOBAHUH K KOHCTPYKITHH.

[To 3aBepriecHHMM MPOCKTUPOBAHUS YYaCTHUKAM HEOOXOIMMO HW3TOTOBHUTH
MPOTOTUI HW3METUsS, WCIOJB3YysS JIAa3epHBIA TpaBep MJIs H3TOTOBJICHHUS BCEX
AJIEMEHTOB U JieTajiel pazpabotanHoro Moyiisi. COopka pa3paboTaHHOTO U3ETUs
ocymiecTBiIsieTCs Ha pabdoueM ctoje. [1a3pl B aeMeHTax u3aenusi JOHKHBI ObITh
BBITIOJTHEHBI C TOMOIIBIO JIA3epPHOM pe3kHu, 00paboTka (M3rOTOBJICHHE) I1a30B
JIpYruMu criocobamu (JIOO3WK, HAMUJIBHUK | T. T1.) HE fomyckaeTcs. He momyckaercs
WCITIOJIb30BAHUE I COSAMHEHUS DJIIEMEHTOB U3JICTHUS KIIes.

Kareropus keiica: BBOJHBIN.
Mecrto keiica B CTPYKType MOAYJIsi: 0a30BbIii, MOTUBAIIMOHHBIN KENC.
KonnuecTBo y4eOHBIX YacOB/3aHATHM, HAa KOTOpPBIE PacCUMTaH KEMC: Keic
paccuuTad Ha 16 4./8 3aHATUIN (MOXKET BapbUPOBATHCS B 3aBUCUMOCTH OT YPOBHS
MOATOTOBKH, YCIIOBHUM U T. I.).
IIepeyeHs u cogepxxkaHue 3aHATHI

3anartue 1

Lleab: npon3BecTy MOCTAHOBKY MPOOJIEMHON CUTYalMH U OCYIIECTBUTD MIOUCK
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IIyTEN PEIICHUS.

Yrto penaem: mnpeAcTaBleHUE NPOOJEMHOW CUTyallud B BHJE (PU3HKO-
WH)XCHEPHOTO OTpaHUYEHUs (OTKJIMK Ha CYLIECTBYIOILYIO NMOTPEOHOCTDH). AHaANIMU3
OpoOJIEMHON CUTyalluM, TeHepaluus U OOCYXKIEHHE METOJIOB €€ pelIeHUs Hu
BO3MOYKHOCTH JTOCTH>KECHMS UIEAIBHOIO KOHEYHOTO pe3yJIbTaTa.

KoMmnereHuuu: yMeHHE TEHEpUPOBATh HIEH YKa3aHHbIMH METOJAMH,
CJIyIIaTh M CIBIIATh COOECETHUKA, apTyMEHTUPOBAHHO OTCTaWBATh CBOIO TOUYKY
3peHusi, UCKaTh MH(OPMALIMIO B CBOOOIAHBIX UCTOYHHKAX M CTPYKTYpUPOBAThH €.
YMeHne KoOMOMHUPOBATh, BUIOU3MEHATD U YIy4IIaTh UICH.

3ansitue 2
Heb: npoekTUpOBaHUE MOAEIH U3ICTUS.
Yrto penaem: pa3paboTka U co3mganue 2D-mofenu QucKa ¢ yIy4yIICHHBIMU
cBorictBamu. Co3ganue Tena aucka. Co3naHue CIuIl IUCKa.
Komnerenuuu: 2D-MoienMpoBaHue.

3anarue 3

Heab: TexHONOTMYECKAs! TOATOTOBKA MOJEIIH.

Yto nesiaeM: BBISIBJICHHE TEXHOJIOTMUYECKUX OIpaHUYEHUN 000pYI0BaHUS IS
NOJIy4eHHs O0siee pe3ybTaTUBHOIO UTOra. [I0AroToBKa 3aroTOBKH.

Komnerenuum: 1a3epHbie TEXHOJIOTHUH.

3ansaTue 4

lesb: U3roTOBIIEHNE 3aTOTOBOK HA CTAHKE.

Uto penaemM: U3rOTOBJICHHE pa3paOOTaHHBIX JJIIEMEHTOB W3JCHHS U3
JIMCTOBOTO MaTepualia Ha JIA3€pHOM CTaHKE.

KomnereHuuu: nazepHble TEXHOJIOTHH.

3anarue 5

Heanb: cOopka KOHCTPYKITUH.

YUro fenaeM: OCYIIECTBIsSIEM COOpKY pa3padOTaHHOTO U3ACIUS U3
W3TOTOBJICHHBIX JIEMEHTOB.

Komnerenuuu: pyunas cOopka U3aeauil.

3ausaTue 6

ean: npeaBapuTEIbHBIE TECTOBBIE UCTIBITAHUS.

Yro nmesaem: mpoBOAMM IOATOTOBKY M OCYIIECTBJICHHE HWCHBITAHUWU I10
I1aJICHUIO HA TTIOBEPXHOCTbh, CITYCKY 10 HAKIIOHHOW MOBEPXHOCTH U BO3JCUCTBUIO HA
W3EI1e MacCOM.

KomniereHuum: npoBeIeHNE TECTOBBIX UCTIBITAHUM.
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3anarue 7

Heab: Mogudukanms pa3padoTKU.

Yrto nejiaeM: HCIPaBJIICHWE W MOJCPHHU3ALMS Pa3paObOTKU IS yIyUIICHHS
ToKa3aTesel MPOBEeAEHHBIX MPEABAPUTEIHHBIX HCITBITAHUN.

KomneTeHnuu: na3epHbie TEXHOIOTHH, 2D-MoenpoBaHue.

3anaTue 8

Ileab: BBIMIOJHATH TOATOTOBKY K IyOJMYHON JEMOHCTpAIlUA W 3aIIUTE
pE3yNbTAaTOB Kekica; MPOBEICHHE MOKA3aTEIBHBIX KOHTPOJIBHBIX UCITBITAHUH.

YUto pgesiaeM: TIpOBEICHHWE KOHTPOJBHBIX IMOKA3aTEIbHBIX HWCIBITAHHM.
[ToaroToBKa peur BBICTYIUICHHUSI W MPE3CHTALUU 110 UTOTaM PadOThI HaJ KEeHCOM.
Coznanue npesentanuu. Pedekcus. ObcyxaeHune pe3yapTaToB Kelica.

KomnereHnmu: mpoBeJeHHE TECTOBBIX HUCTBITAHUNA. OCHOBBI OPATOPCKOTO
uckycctBa. OnbpIT MyONUYHBIX BBICTYIUICHUH. OCHOBBI pabOThI B TEKCTOBOM
penakTope u nporpamme Jisk CO3/1aHus MPE3CHTALIHH.

Mertox padoThI ¢ KEMCOM: KOHCTPYUPOBAHHME, METOJ IIPOEKTOB, AJIEMEHTHI
TPU3.

MuHMMAJIbHO HEOOXOAUMBIA ypPOBeHb BXOJAHBIX KOMIIETCHIHIA:
TpeOOBaHUSI K MUHUMaJIbHOMY YPOBHIO BXOJHBIX KOMIIETECHIIMI OTCYTCTBYIOT, 3a
VCKJIFOUCHUEM 3HAaHUS TNEPCOHAIBHOTO KOMIIBIOTEPA HA YPOBHE MOJIb30BATENS,
OCHOBHBIX (PU3MYECKUX MOHATUM MaTEPUATHLHOTO MUPA.

IIpeanonaraemsoie 00pa3oBaTe/ibHbIE Pe3yJbTAThI 00y4aI0IIUXCH
(apredaxrsl, pemienus), Gopmupyembie HaBbIKH (Soft Skills m Hard Skills)

B pesymbrare MOpOXOXKIAEHUS  JIAHHOTO  OOpa3oBaTEIBHOTO  MOYJIS
OOYYarOIINIICS TOJKEH 3HATh CIAEAYIONINE KIIOUYEBbIC MTOHSATHUS: pACKPOU TUCTOBOTO
Marepuasna, JUCTOBOM KOMIO3UTHBIM Marepuaj, TPEHUE, YIPYroCTh, J1aBIICHUE,
MajiecHUe Tejla C HAKJIOHHOW MOBEPXHOCTHU, CBOOOJHOE TMaJIeHHUE, BpalllaTelbHOE
JIBUKCHHUE.

[TpoxoxieHre TaHHOTO 00Pa30BaTENBHOIO MOYJIS JOJKHO C(HOPMHUPOBATH Y
oOyyJarommxcsi cleayrone KommneTeHnu. Bce BbIpaOOTaHHBIE KOMIICTCHIIUU
MOTYT OBITh MPUMEHEHBI B XOJ€ peai3alluM MOCIEAYIONIUX 00pa3oBaTeIbHBIX
MOJTyJIEH:

* YMEHUE T€HEPUPOBATH UJEU YKA3aHHBIMU METOJIaMH;

* YMEHHUE CIYIIaTh U CIBIIIAThL COOCCEeTHUKA,

* YMEHHE apTYMEHTHUPOBAHHO OTCTAMBATh CBOIO TOUKY 3PEHUS;

* yMEHUE UCKaTh MHGOPMAIIHIO B CBOOOHBIX HCTOYHUKAX U CTPYKTYPUPOBATH
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eé;

* yMEHHE KOMOMHUPOBATh, BUJIOU3MEHATD U YIy4lllaTh UJEH;

* HaBBIKM KOMaH/JHOM paboThI;

* KPUTHYECKOE MBIIUICHUE U YMEHHE OOBEKTHBHO OLICHHMBATH PE3YJIbTATHI
cBOEH paboTHI;

* OCHOBBI OPaTOPCKOIO HUCKYCCTBA,

* IPOBEJICHUE TECTOBBIX UCIBITAHUN;

* OCHOBBI pa0OTHI B ITporpamMmax 1no 2D-Mo1eIupOBaHHIO;

* OCHOBBI pa0OTHI Ha JTa3€PHOM 000PYTOBaHUH;

* OCHOBBI CO3/IaHUSI NHKEHEPHBIX CUCTEM C 3aIaHHBIMU CBOKCTBAMU;

* OCHOBBI MATEPHUAJIOBEICHHS.

IIpouenypsn! u ¢popmMbl BbISIBJIEHHUSI 00Pa30BaTEJIBLHOIO pe3yJbTaTa

HpOMC}I(YTO‘IHBIﬁ KOHTPOJIb pe3yJibTaTta HpOGKTHOﬁ ACATCIBHOCTHU
OCYHICCTBIIACTCA 110 UTOI'aM BBIIIOJIHCHU S I'PYIIIIOBBIX 1 MHANWBUAYAJIbHBIX SaﬂaHHﬁ,
a TaK>Ke [0 UTOraM CaMOCTOSITEIbHOU pa6OTBI Y4aCTHUKOB KOMAaHAbI.

WITOTOBBIN KOHTPOJIb COCTOMT B IPOBEACHUU KOHTPOJIBHBIX MOKAa3aTEIbHBIX
UCIIBITAaHUI U B MyOJIMYHON JEMOHCTPALUU PE3YJIBTATOB MMPOEKTHOM JESITEIbHOCTH
nepes SKCIEPTHOM KOMUCCUEN C OTBETAMH HA BOIIPOCHI IO COAECPIKAHUIO IIPOEKTA,
METO/IaM PELIEHUS U MOJTYyYEHHBIM HHXKEHEPHO-TEXHUYECKUM U U300pEeTaTeIbCKUM
pe3ysbTaTaM.

Heo0xoaumbie pacxoaHble MaTepUAJIbl 1 000pPy10BaHKE

JI71s1 yCIenrHoro BRIMOJHEHHS Kelica ToTpedyeTcs clieyroiiee 000pyaoBaHue,
MaTepuaibl, NPOrpaMMHOe obOecrieueHre u yciaoBus. KonmuecTBo eauHUIL
00OpyZIOBaHUSI U MaTepUaJIOB MPUBEJACHO U3 pacdy€ra KOJUYECTBEHHOTO COCTaBa
rpynmsl oOy4daronuxcs (10 uenoBek). Pacnipenenenre KOMIIEKTOB 000pyA0BaHUS
U MaTeprayioB — | KOMIUIEKT Ha 1 oOydJaromerocs:

* paboTa HajJ KEHCOM JOJDKHA MPOU3BOJIUTHLCS B XOPOIIO OCBEIIEHHOM,
IPOCTOPHOM, TPOBETPUBAEMOM TIOMEIIEHHH;, YCTAHOBKA Ja3epHOM pe3Ku
00opyaoBaHa 00A3aTENIbHBIM BBITS)KHBIM 000pYA0BaHUEM;

* KOMIBIOTEp C MOHHUTOPOM, KJIABHATypOM M MBIIIKOW, HAa KOTOPBIH
YCTAHOBJICHO CJIEYIOIIEEe MpOTrpaMMHOE obOecreueHue: mnporpamma s 2D-
MOJICITUPOBAHUS U MpOoTrpaMma JJisi pabOThI C JIa3epHBIM 000PYI0BAHUEM;

* JIA3EPHBIN CTAHOK C MPUHAIJIEKHOCTAMHA — | mIT.;

* MUHUMAJIBbHBIA PYYHON MHCTPYMEHT OCTOOPaOOTKH — 10 KOMIUIEKTOB;

* KOMIUICKT PAaCXOJIHBIX MAaTepUaJIOB JIJIsl Ta3epHBIX paboT — 10 KOMILJIEKTOB;

* KOMITBIOTEPHI TOJDKHBI OBIThH C IOCTYIIOM B UHTEPHET;

* TMPE3CHTAIMOHHOE O000pymOBaHHE (MIPOCKTOP C DKPAHOM/TEINEBU30P C
OOJBIIIM PKPAHOM) C BOZMOXXHOCTHIO TIOJIKIIFOUEHUS K KOMITBIOTEPY (HOYTOYKY) —
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1 xoMIIeKT;

e (uumUapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas J0CKa, COOTBETCTBYIOIIHMA
Ha0Op MUCHMEHHBIX MPUHAICKHOCTEH — 1 1IT.;

* KOKJBIA CTOJ JJIs1 paOOThI HaJl KEWCOM JIOJIKEH MO3BOJISATH Pa3MECTUTh 3a
OJIHM KOMITBIOTEPOM OJHOTO 00YyYaIoIIerocs 1 MpeIoCTaBIATh I0CTaTOYHO MECTa
J1s1 pabOTHI C KOMITOHEHTaMH CO3/I1aBa€MOT0 YCTPOUCTBA;

* 000pyI0BaHHAS TIJIOIIA/IKA JJISI TECTOBBIX UCIIBITAHUM COTJIACHO 3aJIaHHSIM.

B xome pa0oTbl mpennaraeTcs cienyrollee pacupeseseHHe YYacTHUKOB B
rpynme:

* y4acTHUKHA pabOTalOT BCE BMECT€ B XOJ€ OOCYXACHHUS MPOOIEeMHOMN
CUTyaluu, peIeKCUH U MOATOTOBKH K 3aIlIUTE MPOEKTA;

* YYaCTHUKH paOOTAIOT MHAWBUIyaJIbHO WJIM B KOMaH/Iax Mo 2 4yeIoBeKa B X0/1e
IPOEKTUPOBAHUSA, Pa3padOTKM U PE3KU DJIEMEHTOB H3JEIUS U BBIIOJHSIOT
VH/IMBU1yaJIbHbIE 3aHATHSL.

Keiic 3. «KoJieco — u3roroBJieHHE TUCKA»
Onucanue NpooJIeMHOM CUTYaAlMU
Komneco — camoe mpocToe u3 HHKEHEPHBIX PEIICHUN YeIIOBEUECTRA.

Komneco cunraercs mpocTeHIMM MEXaHW3MOM, KOTJa OHO HAacaKeHO Ha
3a()UKCHUPOBAHHYIO WJIM BPAIIAIOIIYIOCS OCh, KOTOpas MPOXOIUT Yepe3 €ro IMeHTP.
YacTo KoJieco yCTaHABIMBACTCS C IIEIBI0 00ECTIEYNTh ITEPEMEITICHIE, B 3TOM ClTydae
OHO SBJSICTCSI YacThl0 TPAHCIOPTHOTO CPEACTBa, olecreurBas IBHKEHUE C
6ombI10# 3G heKTUBHOCTHIO. Eciiu och coenHeHa ¢ IByMs KOJIEcaMu, TO BpaIlleHUe
KOJIEC TIPOMCXOJIUT TaK, KaK €CJIM ObI OHU OBLIA OJHUM TEJIOM.

Kon€cHast och sIBAsieTCS OJHUM M3 MIECTH MPOCTEHIUX MexaHu3moB. OHa
MO3BOJISIET MOTYYUTh MEXaHUYeCKoe nmpeumMytiecTBo (auri. Mechanical Advantage)
NyTEM YBEJIIMUEHUS TPUIIOKEHHOW CUJIBI 3a CUET KpyTsiiero MomeHTa. llepenaua
ATOTO MOMEHTA OCYIIECTBIISACTCS TUCKOM KOJieca.

Hackonbko mpocTo U3roToBUTH AaHHOE u3zaenne? Bo3MoxKHO 11 00BEeAMHUTH
HECKOJIbKO (PYHKIMI B 0JHOM u3nenuu? Bo3MoXHO /M pa3paboTarh yJaydlleHUs
WM HOBBIE CBOMCTBA, KOTOPBIE IMPUBEAYT K CYHIECTBEHHBIM YJIYUYIICHHSAM, WA
VCTIOJIb30BaTh MU3/IEJINS B HOBBIX YCTPOMCTBAX?

Kareropus keiica: BBOJHBIN.

MecTo Keiica B cTPYKType MOy is1: 0a30BbIil, MOTUBAIIMOHHBIN KeWicC.

KounuecTBo yueOHbIX YaCOB/3aHATHIL, HA KOTOPbIE PACCUMTAH KeHC: Kelc
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paccuuTad Ha 12 4./6 3aHATHI (MOXKET BapbUPOBATHCS B 3aBUCHMOCTH OT YPOBHS
HOJIFOTOBKH, YCJIOBUH U T. [1.).

IlepedyeHb U coaepKkaHue 3aHATUHI
3ansaTue 1

Heab: npon3BeCTH NOCTAHOBKY NPOOJIEMHON CUTYallUH U OCYILIECTBUTH ITOUCK
IIyTEN PEIICHUS.

Yrto pgenaem: mpeicTaBleHHUE NPOOJIEMHONW CUTyallud B BHJE (U3HKO-
WHXEHEPHOT'O0 OTPaHMYCHUS (OTKJIMK Ha CYHIECTBYIOIIYIO MOTPEOHOCTH). AHAIMU3
npoOJIEeMHOM CUTyallud, TEHepauus U OOCYXKJCHHE METOJOB €€ pelIeHus |
BO3MOYKHOCTH JIOCTHXKEHHS UI€AJIbBHOIO KOHEYHOTO Pe3yJIbTara.

KoMmnereHuuu: yMeHHE TE€HEpUPOBATh HIEH YKa3aHHbIMH METOJAMH,
CIIyILIaTh M CIBIIATh COOECEHUKA, apTyMEHTUPOBAHHO OTCTaUBAaTh CBOIO TOUYKY
3peHus], UCKaTh MH(OPMALIMIO B CBOOOJHBIX UCTOYHHMKAX U CTPYKTYPUPOBATH €€.
YMeHue koMOMHUPOBATh, BUAOU3MEHSTD U yJIydllaTh UJIEH.

3anarue 2

Heab: npoekTUpoOBaHUE MOACIH U3ICTUS.

Yrto nemaem: pazpaboTka U cosznanue 3D-mMozpenu JUCKa C yIy4lIEHHbIMH
cporictBamu. Co3nanue Tejia aucka. Co3gaHue CIui JUCKA.

Komnerenuun: 3D-monenupoBanue.

3ausaTue 3

eab: TeXHOIOTHYECKAS ITOATOTOBKA MOICIIH.

Yo aes1aeM: BBISBICHHUE TEXHOJIOTHUCCKUX OTpaHUYECHUNH 000pYa0BaHUS JIJIst
noiayyeHue Oojee pesyiabTaTuBHOTO Hrora. Co3mgaHue JIUIEBOM YacTH JIHMCKA.
Co3znmanune 3agHel YacTH JUCKa.

Komnerenuuu: ¢ppesepHbie TEXHOJIOTHH. 3

3ausaTue 4

Heab: NoAroTOBKa NpOrpaMm JIJIsl CTAaHKA.

Yro aesiaeM: NMOArOTOBKA MpOrpamM sl cTaHka. Pacnonoxenne moaenen B
3arotoBke. Co3manue yrpapisomux mporpamMm. CoxpaHeHHe YIPaBISIOMIUX
IPOTPaMM.

Komnerennuu: gpe3epHbie TEXHOIOTHH.

3anarue 5

eab: 06paboTka U3Ienns Ha CTaHKeE.
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Uto pgemaem: o0paboTka JByX JeTajeil C BHYTPEHHEW CTOPOHBI.
UzrotoBnenne konaykropa. OOpaborka pgetaneir B KoHAyKTOpe. KOHTpoib
noJiydeHHoro pesyibraTa. [loctobpaboTka uznenusi.

Komnerenuuu: ppesepHbie TEXHOIOTHH.

3anarue 6

ILeab: BBIMOJHUTH MOATOTOBKY K MYOJMYHOW JEMOHCTpAIlMM U 3alUTe
pe3yJIbTaTOB KeKca.

Yrto nesaeM: MOATOTOBKA PEYU BBICTYIJICHUS M TMPE3CHTALMU MO HTOram
paboter Ham kedicom. Cozmanume mpeseHTanmu. Peduekcusa. OOcyxaeHue
pe3yJIbTaTOB KeKca.

KoMmnereHumu: OCHOBBI OpaTOpCcKOro ucKyccrBa. ONBIT  MyOJIMYHBIX
BbICTYIUIEHUA. OCHOBBI pabOThl B TEKCTOBOM pENAKTOpE M IporpaMme st
CO3/1aHUs NIPE3CHTALUN.

MeTtoa padoThI ¢ KeiicoM: METOJ MPOEKTOB, 35ieMeHThl TPU3.

MuHMMAJbHO HEOOXOAUMBI ypPOBeHb BXOJAHBIX KOMIIeTEeHLUIi:
TpeOOBaHUS K MUHUMAJIbHOMY YPOBHIO BXOJHBIX KOMIICTCHIIMH OTCYTCTBYIOT, 3a
VCKJIFOUCHUEM 3HAaHUS TNEPCOHAIBHOTO KOMIBIOTEPA HA YPOBHE MOJIb30BATENS,
OCHOBHBIX (PU3UYECKUX MOHATUM MaTEPUATBLHOTO MUPA.

IIpeanosnaraemsoie o0pa3oBaTe/ibHbIC Pe3y/JIbTAThl 00y4aI0LIUXCH
(apredakrsl, pemienusi), popmupyembie HaBbIKHU (Soft Skills u Hard Skills)

B  pesymbrare mpoOXOXKIEHHS ~ JAHHOTO  00pa30BaTEIbHOTO  MOJYJIS
0OydJaromuiics T0HKEH 3HATh CICAYIOIINE KITFOUeBbIe TTOHATHS: JUCK KoJieca, OCh,
TEJIO BpaIllEHUE, PACHPENICIICHUE MAaCChl Teja, YIPYrocTb, MOMEHT BpallCHUS,
JIABJICHUE.

[TpoxoxkaeHrne TaHHOTO 00pa30BaTEIBLHOTO MOAYJIS TOKHO COPMUPOBATH Y
oOydJaromuxcs CIeAyIolnue KoMIeTeHIMH. Bce BbIpaOOTaHHBIE KOMIICTCHITUU
MOTYT OBITh NMPUMEHEHBI B XOJI€ PeaM3aIliH IOCICAYIONUX 00pa30BaTEIbHBIX
MO/TyJIEH:

* yMEHHE TCHEPUPOBATh UCH YKa3aHHBIMU METO/IaMH;

* YMEHHUE CIYIIaTh U CIBIIIAThL COOCCETHUKA,

* YMEHHE apTyMEHTHPOBAHHO OTCTAaMBATh CBOIO TOUKY 3PCHHUS;

* YMEHUE UCKATh MHPOPMAIIHIO B CBOOOHBIX HCTOYHUKAX U CTPYKTYPHUPOBATH
ee;

* yMEHUE KOMOMHUPOBATh, BUJOU3MEHSTh U YIyUIlIaTh UICH;

* HAaBBIKM KOMaHIHOM PaOOTHI;

* YMEHHE TPAMOTHO MHUCHbMEHHO (POPMYIMPOBATH CBOU MBICIIH;

* KPUTUYECKOE MBINUICHUE W yMEHUE OOBEKTUBHO OIICHUBATH PE3YyJIbTATHI
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CBOECH pabOTHI;
* OCHOBBI OPaTOPCKOTO HCKYCCTBA;
* OCHOBBI pa0OTHI B MporpamMmax o 3D-MoenupoBaHuIo;
* OCHOBBI pabOTHI Ha (Ppe3epHOM 000PYI0BAHUU;
* OCHOBBI CO3/IaHUS U UCTIOJIH30BAHUSI KOHTYKTOPA;
* OCHOBBI MaTepPUATIOBEICHHSI.

IIpouexyps! u popMbl BbISIBJIEHHSI 00Pa30BATEILHOTO Pe3yJIbTATa

IIpoMexXyTOUHBIM  KOHTPOJIb  pe3ysbTaTa IPOEKTHOM  AEATEIBbHOCTU
OCYILECTBIISIETCS IO UTOTAM BBITIOJIHEHHUSI TPYIIIIOBBIX U MHAWBHUYaJIbHbIX 3aJaHUN,
a TaKKe MO UTOTaM CaMOCTOSITENIbHOM pabOThl y4aCTHUKOB KOMaH/IbI.

WTOTOBBINI KOHTPOJH COCTOMT B IMYyOJUYHOM JIEMOHCTpAIMU pPe3yJIbTaTOB
MPOEKTHOW AEATEIbHOCTU NEPE] IKCIEPTHON KOMUCCUEN C OTBETAMU Ha BOIPOCHI
[0 COJEPkKAHUIO IMPOEKTa, METOJAM PEIICHUS M IOJYyYEHHBIM HHKEHEPHO-
TEXHUYECKUM U U300peTaTeILCKUM pe3yiIbTaTaM.

Heo0xoaumblie pacxoaHble MaTepPUAJIbI 1 000pPYy10BaHHE

JIns1 ycrenHoro BRIMOJHEHUS Kelica oTpedyeTcs clieyroiiee 000pyaoBaHue,
MaTepuaibl, NPOrpaMMHOe obOecrieueHre | yciaoBus. KonnuecTBo eauHUIL
000OpyZ0BaHUSI U MAaTEPUATIOB NPHUBEACHO U3 pacy€ra KOJUYECTBEHHOI'O COCTaBa
rpynmnbl oOy4varomuxcs (10 yenosek). Pacnipenenenue KOMIIIEKTOB 000pyA0BaHUS
U MaTepuaioB — | KOMIUIEKT Ha 1 oOyyaromerocs:

* paboTa HaJx KeiCOM J[OJKHA TMPOU3BOJUTHCA B XOPOUIO OCBELIEHHOM,
MIPOCTOPHOM, ITPOBETPUBAEMOM TTOMELIEHUY;

* KOMIIBIOTEp C MOHUTOPOM, KJIABHATypOM M MBIIIKOM, HAa KOTOPBIU
YCTaHOBJIEHO clieAyIolee mporpaMMHoe oOecrieueHue: npo- 58 rpamma st 3D-
MOJICIUPOBAHUS U TIpOrpaMma Jijisi paboThl ¢ (ppe3epHBIMU CTAaHKAMH,

* yueOHbIN (hpe3ep ¢ MPUHAISKHOCTIMH — 2 IIT.;

* py4YHON UHCTPYMEHT MOCTOOPabOTKH — 10 KOMIIJIEKTOB;

* KOMIUIEKT PACXOIHBIX MaTeprasoB st ppe3epHbIX padoT — 10 KOMIUIEKTOB;

* KOMITBIOTEPHI IOJDKHBI OBITH C IOCTYIIOM B HHTEPHET;

* Mpe3eHTallMOHHOE O00opyAoBaHUE (MIPOEKTOP C DKPAHOM/TEIEBU30D C
OOJIBIIMM SKPaHOM) C BOZMOXHOCTBIO MOJKIIFOUEHUS K KOMITbIOTEPY (HOYTOYKY) —
I xOMIJIeKT;

* (¢aunyapT ¢ KOMIUIEKTOM JIMCTOB/MapKepHas JOCKa, COOTBETCTBYIOUIUMI
Ha0Op MUCHMEHHBIX MTPUHAJICKHOCTENH — 1 MIT.;

* K@XKIBIA CTOJ JyIsi pabOThI HA/J KEWCOM JOJDKEH IMO3BOJIATH Pa3MECTUTH 3a
OJTHUM KOMITHIOTEPOM OJTHOTO O0YYaIOIIEeTOCs ¥ MPEIOCTaBIATh JOCTATOYHO MECTa
JUTs1 pabOTHI C KOMITIOHEHTAMH CO3/1aBa€MOT0 YCTPOMCTRA.

B X0ac pa60TBI InperaracTtcs Ciacayromec pacripeaCjICHUC YYaCTHUKOB B
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rpyIre:

* YYaCTHUKUA pabOTalOT BCE BMECTE€ B XOJ€ OOCYXKIEHUS MNPOOJIEMHOM
CUTyaluu, peJIeKCUU U MOATOTOBKH K 3allIUTE MMPOCKTA;

* YYaCTHUKHU PabOTAIOT MHIUBUIYAIBHO B X0OJI€ TPOESKTUPOBAHUS, Pa3pabOTKU
u (pe3epoBaHUs U3JIECTUS U BBITIOIHSAIOT UHIMBUIyaIbHBIC 3a/1aHMUS.
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II Pa3znen « Kommiieke OpraHu3aliuOHHO-NIEIATOTHYECKHUX YCI0BHID)

2.1. KanennapHuslii yueOHblii rpauk.

I'ona oOyueHus 1 rog oOy4eHus
Hauano yueGHoro roga 01.11.2022
OkoHuaHue yueOHOro rojaa 31.08.2023
KonnuecTBo yueOHBIX HElETh 30 Henenn
KonmdecTBo 4acoB B rof 120 gacos
[TpoaomKUTEbHOCTD 3aHATHS 40 MuH.
(akameMu4ecKuii yac)
[TepuoanyHOCTD 3aHATUN 4 gaca B HEJEIIIO,
2 IHA B HEEIIO

[IpomexyTouHas aTTecTanus 21 nexabps — 30 nexaOps 2022 rona

17 masa — 25 masg 2023 roga
O0BeM U CpOK OCBOCHHUSI IPOrPaMMBbI 120 gacos, 1 rox oOy4eHMS
Pexxum 3ansTHI B cooTBeTcTBUM € pacniucaHuEM
Kanukynel 3umHmnE 31.12.2022 - 09.01.2023
Kanukynsl netaue 01.06.2023 - 31.08.2023

2.2.YciaoBus peajin3aluy NPorpaMmbl
[Iporpamma peanusyercs Ha 0a3e IMIKOJBHOIO JETCKOTO TEXHONapKa
«KBantopuym». Ilomemienue - y4yeOHBI KaOWHET (KBaHTYM), JOJKEH OBITh
oopMJIEH B COOTBETCTBHH C MPOQPUIEM TTPOBOJUMBIX 3aHATUNA B 000PYTOBAHHBIM

B COOTBCTCTBUMN C CAHUTAPHBIMHX HOPMAaMHM.

KomnuecTs

Ne HaumenoBanue OMITICCTBO,
/1 IIT.
1.1. |HoyrOyk 10
1.2 [[TasnpHas cTaHIUA 5
1.3 [3d mpunTep y4ueOHBII 2
1.4 |®pesepHblii CTAHOK y4EOHBIN 2
1.5 |®pesepusiii cranok ¢ UITY yueOHbIit 60mb1110# 1
1.6 |MuorodyHKIIMOHAIBHAS CTAHIIUS JIJII MEXaHUYECKOU 00paboTKU 4

Y IPOTOTUITUPOBAHUS
1.7 |CraHOK na3epHOM PE3KU C YUCIOBBIM IPOIPAMMHBIM 1

yIIpaBICHUEM
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2.3.JIutepatypa u MeTOAUYECKHE MATEPHAJIbI

Jos mpenogaBareJiei

H300peraTeibCcTBO M MHIKEHEPHUS

1. Anprmymnep [.C. Hailitu wupnero. BBeaenue B Teopuro pemieHus
n3o0perarenbckux 3amad. — HoBocubupcek: Hayka, 1986.

2. UBanos I'.". ®opmynsl TBopuecTBa, win Kak HaydynTbcs U300peTaTh: KH.
JUIsl yyammxcd ctT. kiaaccoB. — M.: [Ipocsemenue, 1994.

3. Hukcon J[Ix. IlpoekTupoBaHHe CHUCTEM: H300pETATENBCTBO, AHAIN3 U
NPUHATHE pEIIeHMiA: mep. ¢ aHria. — M.: Mup, 1969. John R. Dixon. Design
Engineering: Inventiveness, Analysis and Decision Making. McGraw-Hill Book
Company. New York. St. Louis. San Francisco. Toronto. London. Sydney. 1966.

4. Anptmrymnep I'.C., Beptkun .M. Kak ctarb reHHMEM: JKHM3H. CTpaTerus
TBOpY. TUYHOCTH. — MH: benopycs, 1994.

5. Anptmrymiep I'.C. Anroputm uzobpeteHus. — M: MockoBckuii pabouuid,
19609.

6. Heronaes U.A. @unocodust TexHuku: yueOH. nocooue. — Pocros-Ha-/{ony:
Hentp AI'TY, 1997.

3D-monenupoBanune u CAIIP

1. Bunorpanos B.H., borBunnukoB A.J/l., Bummnenonsckuit 1.C. Yepuenue.
VYuebnuk /i 0011e00pa3zoBaTeNbHbIX yupexaenuit. — M.: Actpens, 2009.

2. Poiitman N.A., Bnagumupo S.B. Uepuenue. YueOHoe mocobue st
ydamuxcs 9 kinacca 001eo0pa3oBaTeNbHbIX YupexkaeHuid. — Cmoienck, 2000.

3. TepacumoB A.A. Camoyuutenr KOMIIAC-3D V9. TpéxmepHoe
npoektupoBanue. — 400 c.

4. ITpaxoB A.A. Camoyuutens Blender 2.7. — CI16.: BXB-IletepOypr, 2016.
— 400 c.

5. KomnbrotepHblii HHXXUHUPUHT: yueO. nocodue / A.M. bopoBkoB [u ap.]. —
CII6.: U3n-Bo [lonutexH. yu-Ta, 2012. — 93 c.

6. Mamrox B.H. Beenenue B coBpemennbie CAIIP: kypce neknuin. — M.: JIMK
[Ipecc, 2010. — 192 c.

AJJINTHBHBIE TEXHOJIOTHH

1. Yux Y. O6paboTka meTamioB 0e3 cHATUA CTpy)Ku. — M.: M3nBo «Mupy,
1965. — 549 c.

2. Wohlers T., Wohlers report 2014: Additivemanufacturingand 3D-
printingstateoftheindustry: Annualworldwideprogressreport, Wohlers Associates,
2014.

3. Printing for Science, Education and Sustainable Development. D. Kanecc, K.
®onna, M. /Izennapo, CC AttributionNonCommercialShareAlike, 2013.

JlazepHble TeXHOJIOTUU
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1. Acramuuk C.A., I'onybes B.C., MaknakoB A.I'. JIazepHble TEXHOJIOTUU B
MalIMHOCTPOEHUH U MeTaiioo0padboTke. — benopycckas Hayka.

2. Colin E. Webb, Julian D.C. Jones. Handbook of Laser Technology And
Applications (CipaBOYHUK IO JTa3€pHBIM TEXHOJIOTHUSIM U UX ITpUMeHeHut0) book 1-
2—10P.

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

4. Beiiko B.IIL., IletpoB A.A. OmnopHbIi KOHCHEKT JEKIHMI MO Kypcy
«Jlazepubie TexHosnorun». Paznen: Beenenue B nazepHsle TexHonoruu. — CII6:
CIIoI'y UTMO, 2009 — 143 c.

5. Beiiko B.II., Jlubencom M.H., UYepmsixoB I.I'., SxosneB E.b.
B3anmonenicTBre 1a3epHOro U3Iy4eHHus ¢ BemecTBoM. — M.: @usmatiut, 2008.

dpe3epHbIe TEXHOJIOT U

1. Ps6o C.A. (2006) CoBpemeHHBbIE (Ppe3epHbIE CTAaHKM U HUX OCHACTKA:
ydyeOHoe ocobue.

2. Koperrasid [1.M. (1963) ®pessl.

3. CoBpeMeHHbBIE TEHICHIIMH Pa3BUTHUS U OCHOBHI () (PEKTUBHOM SKCILTyaTaIluU
oOpabarsiBaromux crankoB ¢ UITY / UyBakoB A.b. — Huxuuit Hosropoa: HI'TY,
2013.

IHajika u padoTa ¢ 3JIEKTPOHHBIMH KOMIIOHEHTAMH

1. Makcumuxun M.A. Tlaiika meramioB B mnpubopoctpoenun. — JL.:
[{enTpanbHOE OI0pO TeXHUYECKON nHpopmanuu, 1959.

2. Ilerpynun U.E. ®U3nK0-XUMHUYECKHE TPOLIECCHI TPH Maiike. — M.: Beicias
mkoJja, 1972.

3. ducrannmonnsie u ounbie Kypcbl, MOOC, Bu1e0ypOoKU, BEOMHAPHI, OHJIANH-
MacTepCKue, OHJIAH-KBECTHI U T. 1.

MopenupoBanue

Tpu ocHOBHBIX ypoka 1o «Komnacy»

» https://youtu.be/dkwNj8Wa3YU

* https://youtu.be/KbSuL_rbEsl

* https://youtu.be/241IDY5p3W VR rendering with Blender — VR viewing
with VRAIS. https:// www.youtube.com/watch?v=SMhGEu9LmYw — oxano u3
MHOT'OYMCJICHHBIX BHJIe0 110 OecriatHomy 10 Blender.

JlazepHble TEXHOJIOTUU

1. https://ru.coursera.org/learn/vveedenie-v-lasernietehnologii/lecture/CDO8P
/vviedieniie-v-laziernyietiekhnologhii — BBenenue B 1a3epHbie TEXHOJOTHH.

2. https://lwww.youtube.com/watch?v=ulKriq-Eds8 — na3epubie TexHOIOTHH
B ITPOMBIIIIJICHHOCTH.
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https://youtu.be/dkwNj8Wa3YU
https://youtu.be/KbSuL_rbEsI
https://ru.coursera.org/learn/vveedenie-v-lasernietehnologii/lecture/CDO8P

AJTHTHBHbIE TEXHOJIOT MU

1. https://habrahabr.ru/post/196182/ — kopoTkast U 3aHUMaTEJIbHAS CTAThs C
«Xabpaxabp» 0 TOM, KaK Hy>KHO MOJIrOTaBIMBATH MOJIEIIb.

2. https://solidoodletips.wordpress.com/2012/12/07/ slicershootout-pt-4/ —
3/ICh MOKHO TIOCMOTPETh CpaBHEHHE Pa0bOThI pa3HbIX ciadicepoB. CTpaHuUIla Ha
AHTJIMICKOM, HO TYT BCE TIOHSTHO U O€3 CIIOB.

3.  https://www.youtube.com/watch?v=jTd3JGenCco —  agauTHUBHBIC
TCXHOJIOTHUH.

4. https://www.youtube.com/watch?v=vAH_Dhv3I70 — IIpoMbInicHHbIC
3D-npuntepsl. JIazepsl B aJAUTUBHBIX TEXHOJIOTHSIX.

5. https://www.youtube.com/watch?v=zB202Z0afZA — mneuats DJM-
MpUHTEpA.

6. https://www.youtube.com/watch?v=h2Im6FuaAWI| — kak co3znats 3¢ ekt
H&KHpOBaHHOﬁ IIOBCPXHOCTH.

7. https://www.youtube.com/watch?v=g0TGL6Cb2KY — «kak cnenarb
IIOBCPXHOCTDH HpHBHeKaTeHLHOﬁ

8. https://www.youtube.com/watch?v=yAENmMIubXgqA — pabotra ¢ 3D-
PYYKOM.

Cranku ¢ UITY

1. https://www.youtube.com/watch?v=cPlotOSm3P8 — mpecchopmbi.
®pezepoBka metamia. Ctanok ¢ UIIY nmo meramty.

2. https://www.youtube.com/watch?v=B8a9N2Vjv4l — kak nenaroT mpecc
dbopmel.  Ilpecc-popMa — CHOKHOE YCTPOWCTBO JUIsl TOMYUYCHUS W3JCTUN

pa3nuYHON KOH(UTYpalluy U3 METAJIJIOB, TUIACTMACC, PE3UHBI U IPYTUX MaTEPUAIIOB
o, IeUCTBMEM JAaBJICHMsSI, CO3/1aBAa€MOr0 Ha JUThEBBIX MaiuHax. [Ipecc-hopma
JJIA JIUThA IJ1aCTMAcCC 1oA JaBJICHUCM.

3. https://www.youtube.com/watch?v=paaQKRUNplA — kommapsr UITY.

4, https://www.youtube.com/watch?v=PSelbZuGEok — PaGora
COBPEMEHHOr0 cTtaHka ¢ UIlY.

ITaiika

http://electrik.info/main/master/90-pajka-prostye-sovety.html — naiika: ouenn
npoctbie coBeThl. [laiika, (Irochl, IPUIOM U O TOM, Kak paboTaTh MasuIbHUKOM.
Kakoil masuyibHUK MCIOJIb30BaTh, Kakue ObIBAOT (IHOCHI U Mpunou? M HeMHOro o
TOM, YTO TAKOE NasJIbHASI CTAHLUA. .

Web-pecypcbl: TeMaTH4ecKkue caiThl, peno3utopun 3D-moneneii
* https://3ddd.ru « https://www.turbosquid.com

* https://free3d.com

* http://www.3dmodels.ru

* https://www.archive3d.net
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s o0yuarommxcst

N300peTaTeibCTBO M HHIKEHEPHSE

1. Amprmrymnep I.C. Halitu wupero. BBemeHne B TEOpPUIO pELICHHUS
nzo0perarenbckux 3anad. — HoBocubupcek: Hayka, 1986.

2. VranoB I'.1. ®opmyisl TBopuecTBa, miin Kak HayuyuThcs m300peTaTh: KH.
JUIs ydaluuxcs cT. kiaccoB. — M.: [Ipocsenienue, 1994.

3. Jukcon JIxk. IlpoekTupoBaHuE CHUCTEM: H300pETATEILCTBO, AHAIU3 H
NPUHATHUE PELIEHUI: Tiep. ¢ auri. — M.: Mup, 1969.

4. John R. Dixon. Design Engineering: Inventiveness, Analysis and Decision
Making. McGraw — Hill Book Company. New York. St. Louis. San Francisco.
Toronto. London. Sydney. 1966.

5. Anprmrysnep I'.C., Beptkun .M. Kak cTtaTh reHuem: *XU3H. CTpaTerus
TBOpY. TUYHOCTH. — MH: benopycs, 1994.

6. Anprmrymiep I'.C. Anroputm uzo0pereHusi. — M: MockoBckuit pabouuid,
1969.

7. HeromaeB U.A. ®unocodus TexHuku: yueOH. nmocooue. — Pocros-Ha-/{ony:
Hentp AI'TY, 1997.

3D-moneaupoBanue u CAIIP

1. Bunorpanos B.H., borBunnukoB A./l., Bummaenonsckuit 1.C. Yepuenue.
VYuebnuk ais 061eo0OpazoBaTeabHbIX yupexaeHui. — M.: Actpenb, 2009.

2. Poiitman N.A., BnagumupoB .B. Uepuenue. YueOHoe mocobue st
yuamuxcs 9 knacca o01ieo0pa3zoBaTeNbHbIX yupexaenuil. — Cmoienck, 2000.

3. TepacumoB A.A. Camoyuntens KOMIIAC-3D V9. TpéxmepHoe
npoektupoBanue. — 400 c.

4. IIpaxoB A.A. Camoyuutens Blender 2.7. — CII6.: BXB-IIetepOypr, 2016.
—400 c.

5. KomnbrotepHsiii HH>XKUHUPUHT: yae0. nmocodue / A.W. bopoBkoB [u ap.]. —
CII6.: U3n-Bo [MonurexH. yu-ta, 2012. — 93 c.

6. Mamox B.H. Beenenue B coBpemennbie CAIIP: kypc nekiuii. — M.: JIMK
[Ipecc, 2010. — 192 c.

AJJINTHBHBIE TEXHOJIOTHH

1. Yuk Y. O6paboTka MeTamioB 06e3 cHATUS CTpYKKU. — M.: U3aBo «Mupy,
1965. — 549 c.

2. Wohlers T., Wohlers report 2014: Additivemanufacturingand 3D-
printingstateoftheindustry: Annualworldwideprogressreport, Wohlers Associates,
2014,

JlazepHble TeXHOJIOTUU

1. Acrammuuk C.A., I'ony6e B.C., MaknakoB A.I'. JIazepHble TEXHOJIOTUH B
MaIIMHOCTPOEHUH U MeTaiioobpadboTke. — benopycckas Hayka.

2. Colin E. Webb, Julian D.C. Jones. Handbook of Laser Technology And
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Applications (CripaBOYHUK IO Ja3€pHBIM TEXHOJIOTHSIM U UX MPUMEHEHHI0) book 1-
2—10P.

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

4. Beiiko B.IIL., IletpoB A.A. OnopHbIi KOHCIEKT JEKIHI IO KypcCy
«Jlazepubie Texnonorum». Paznen: Beenenue B nazepusie TexHonoruu. — CII6:
CIIol'y UTMO, 2009 — 143 c.

5. Beiiko B.II., Jlubencom M.H., UYepmsixoB I.I'., SxosneB E.b.
B3auMoaeiicTBue 1a3epHOro U3IIy4eHus ¢ BemecTBoM. — M.: @usmatiur, 2008.

®pe3epHbie TEXHOJIOTHH

1. Ps6oB C.A. (2006) CoBpemeHHBIE (Ppe3epHBIC CTAaHKM W WX OCHACTKA:
yuebHoe rmocodue.

2. Koperrasid [1.M. (1963) ®@pesbl.

Ilaiika 1 padoTa ¢ 3J1eKTPOHHBIMU KOMIIOHCHTAMH

1. Makcumuxun M.A. Tlaiika MeramioB B mnpubopoctpoenun. — JL.:
[{enTpanbHoe 610po TexHUYecKkoi nHpopmarnmu, 1959.

2. luctanunonHsle U ouHble Kypchl, MOOC, Bu1e0ypoKH, BEOMHAPHI, OHJIAlH-
MacTepCKue, OHIANH-KBECTHI U T. 1.

MopaeanpoBanue

Tpu ocHOBHBIX ypoka 1o «Kommacy»

* https://youtu.be/dkwNj8Wa3YU

* https://youtu.be/KbSuL_rbEsl

* https://youtu.be/2411DY5p3W

VR rendering with Blender — VR viewing with VRAIS. https://
www.youtube.com/watch?v=SMhGEuU9LmMYw — ogHO H3 MHOrOYHCJICHHBIX
Bujieo 1o 6ecriatHomy I10 Blender.

JlazepHble TeXHOJIOTUU

1. https://ru.coursera.org/learn/vveedenie-v-lasernietehnologii/lecture/CDO8P
Ivviedieniie-v-laziernyietiekhnologhii — BBenenue B Ja3epHbie TEXHOJOTHH.

2. https://www.youtube.com/watch?v=ulKrig-Eds8 — ma3epHblc TeXHOJIOTHH
B IIPOMBIIIJICHHOCTH.

AJJINTHBHBIE TEXHOJIOTHH

1. https://habrahabr.ru/post/196182/ — kopoTkasi u 3aHUMATENIbHAS CTAThS C
«XabpaxalOp» 0 TOM, KaK HY>KHO TMOJITOTaBIUBATh MOJICIIb.

2. https://solidoodletips.wordpress.com/2012/12/07/ slicershootout-pt-4/ —
3/1eCb MOKHO MOCMOTPETh CpaBHEHHE padOThI pa3HbIX ciaiicepoB. CTtpaHuiia Ha
aHTJIMIICKOM, HO TYT BCE MOHSATHO U O€3 CIIOB.

3. https://www.youtube.com/watch?v=jTd3JGenCco —  agaWTHUBHEIC
TEXHOJIOTHUH.
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https://youtu.be/dkwNj8Wa3YU
https://youtu.be/KbSuL_rbEsI
https://youtu.be/241IDY5p3W
https://ru.coursera.org/learn/vveedenie-v-lasernietehnologii/lecture/CDO8P

4. https://www.youtube.com/watch?v=vAH_Dhv3lI70 — IIpombinicHHbIC
3D-npunTEpHI. JIazepbl B alTUTUBHBIX TEXHOJIOTHSIX.

5. https://www.youtube.com/watch?v=zB202Z0afZA — mneuarp DJM-
IIpUHTEPA.

6. https://www.youtube.com/watch?v=h2Im6FuaAWI| — kak co3nats 3¢ ekt
J]aKI/IPOBaHHOﬁ IMOBCPXHOCTH.

7. https://lwww.youtube.com/watch?v=g0TGL6Cbh2KY — «kak cuenaTh
IMOBCPXHOCTb HpI/IBJIeKaTeJIBHOﬁ

8. https://www.youtube.com/watch?v=yAENmIubXgA — pa6ora ¢ 3D-

PYUKOHU.

Cranku ¢ YITY

1.  https://www.youtube.com/watch?v=cPlotOSm3P8 — mpecc-popmbr.
®pe3epoBka metamia. Ctanok ¢ UITY no meranmty.

2. https://lwww.youtube.com/watch?v=B8a9N2Vjv4l — xak paenaroT mpecc
dopmbl. [Ipecc-dhopma — CIIOKHOE YCTPOMCTBO JJiS TIONYyYEHUS] U3JETUI

pastquﬁ KOH(i)I/IpraHI/II/I N3 MCTAJIJIOB, INIACTMACC, PC3UHBI U APYIUX MAaTCPHUAJIOB
1o I[Cf/iCTBHGM JdaBJICHUS, CO3aBa€MOI'0 Ha JIMTBCBBIX MalllMHAX. Hpecc-@opMa
JJIA JIMThA IJ1aCTMAcCC IIoA JaBJICHUCM.

3. https://www.youtube.com/watch?v=paaQKRUNplA — xommapsr UITY.

4, https://www.youtube.com/watch?v=PSelbZuGEok — Pabora
COBpeMeHHOro ctanka ¢ UIlY.

IMajika

http://electrik.info/main/master/90-pajka-prostye-sovety.html — maiika: oueHn
npocThie coBeThl. Ilalika, Qurockl, MpuUmnou U o TOM, Kak padOTaTh MAsJIBHUKOM.
Kaxoil masuibHUK MCHOJIb30BaTh, Kakue ObIBAIOT (ItOCHI U Mpumnon? M HeMHOro 0
TOM, YTO TAKOE MasijIbHAsI CTAHIHUA. ..

Web-pecypcebl:  TemaTmveckue caiThl, pemnosuropun 3D-monesei
https://3ddd.ru
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