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IHosicHUTEJLHAA 3aIIHCKA

JlononHuTenbHas —001eoOpa3zoBarenbHas —OOLIepa3BUBAONIasl IpOrpaMMa «3D-
MOJICIUpOBaHUE» pa3paboTaHa B cooTBeTcTBHHM ¢ DenepanbHbiM 3akoHOM oT 29.12.2012 T.
Ne273 — @3 «0O0 ob6pazoBanuu B Poccuiickoii ®Denepauuny», Konuenumeir pa3BuTHA
JIOTIOJIHUTEILHOTO oOpa3oBanust geredd mo 2030 roma, yrBepxaeHHOW PacmopsbkeHnem
[TpaBurensctBa P® ot 31.03.2022 r. Ne 678-p, IlopsakoM opraHuzanuy M OCYIIECTBIICHUS
00pa30BaTEeNIbHON JESTENbHOCTH IO JONOJHHUTENbHBIM 0011e00pa3oBaTeIbHbIM MIpOrpaMMam,
yrBepxacHHbIM [Ipukasom Munucrepctsa [Ipocsemienus Poccuiickoit ®enepanuu ot 27 uroins
2022 r. Ne 629.

AKTYaJIbHOCTh NPOrpaMMbl 3aKJIIOYacTCs B TOM, YTO OHA CBf3aHAa C IPOLIECCOM
uHpOpMaTU3alUM M HEOOXOJUMOCTBIO ISl KaXJIOro 4YelloBeKa OBJaJeTh HOBEHIIMMU
UH(POPMALIMOHHBIMHA TEXHOJIOTUAMU JUIS alaliTallid B COBPEMEHHOM OOIECTBE U peau3aliy B
IIOJTHOM Mepe CBOEr0 TBOPYECKOI0 MOTEHIIHAA.

HanpaBJieHHOCTb JaHHOHM IporpaMMbl — TexHudeckasd. IIporpamma mo Buny sABisieTcs
MOIU(GUIMPOBAHHOMN, 110 MPU3HAKY — 00LIEpa3BUBAOLIECH ¢ MPAKTUYECKOM OpueHTaLueH.

HoBu3zna nporpammel. [leyats 3D Mopeneld Ha COBpeMEHHOM OOOPYIOBaHUHM — JIEIIO
HOBOE. Yuyaliuecss OCBauBalOT a3bl TPEXMEPHOI'O MOJECIMPOBAHUS JOCTAaTOYHO OBICTPO U
HAUYMHAIOT IPUMEHSTH CBOU 3HAHUS Ha IIPAKTUKE.

OTtim4uTenbHbIE 0CO0EHHOCTH NMPOrpamMmel. IIporpamma JMYHOCTHO OpUEHTHMPOBAHA
M COCTaBJICHA C y4YE€TOM BO3MOKHOCTH CaMOCTOSITEJIBHOTO BbIOOpa oOydarommmcsi HamOoJsiee
UHTEPECHOr0 00beKTa paboThl, IPUEMIIEMOTO JUISI HETO.

Ilenarornyeckasi 1e1eco00Pa3HOCTBL 3aKJIIOYAETCS B TOM, YTO JaHHAs IPOrpaMma
IO3BOJISIET BBISIBUTH 3aWHTEPECOBAHHBIX OOYUYAIOIIMXCs, MPOSBUBLIMX MHTEPEC K 3HAHMSM,
OKa3aThb MM IOMOIIb B ()OPMHUPOBAHMM YCTOMYMBOTO HMHTEpEca K IOCTPOSHHUIO MOJENEH C
nomomeio 3D-npuHTepa. Matepuan Kypca M3araercs ¢ y4eToM BO3PAcTHBIX OCOOEHHOCTEH
yyaluxcs U YpOBHS UX 3HaHUN. 3aHATHS [IOCTPOEHBI KaK CHUCTEMa TILATEJIBHO MOJAOOPaHHBIX
YIPaXHEHUH U 3alaHUi, OPUEHTUPOBAHHBIX HA MEKIIPEIMETHBIE CBS3H.

Anpecat nporpammbl. JlononHuTenbHas o001ieoOpa3zoBaTelibHas 00Iepa3BUBAOILAs
nporpamma «3D-monenupoBaHue» paccuuTaHa Ha IIMPOKUN BO3PACTHOM AMANa3zoH ydaluxcs
13-14 e, T.K. 3aHATHA HOCST MO3HABATENBHBIA XapaKTep, 00ECIeYeHbl IEMOHCTPAMOHHBIM
MaTepUajIoM, 4TO MO3BOJISET UX aAallTUPOBATh K KOHKPETHOMY BO3pacTy.

OcHOBHOM  BO3pacT yyammxcsi — MOAPOCTKOBBIA. ['JaBHOE — cocTaBisrOLIas
MIOIPOCTKOBOTO BO3pPAacTa - 3TO MEPEXOJ OT «AETCTBA» K «B3pOCIOCTH». Bece CTOpOHBI pa3BuUTHUs
MOJIBEPIraloTCsl ~ KaueCTBEHHOM  mepecTpoiike. Bo3HuMkailoT ¥ QOpMHUpPYIOTCS  HOBBIE
IICUXOJIOTHYECKUE OCOOEHHOCTH. ITO TpeOyeT OT B3pOCHbIX, OKPYKAIOUIMX IOJPOCTKA,
pesieIbHON TOYHOCTH, I€TMKAaTHOCTH, OCTOPOKHOCTH MPHU paboTe C AETbMHU.

ITopoCTKOBBIM BO3pacT XapakTepU3yeTCs TMOBBIMIEHHOH BO30yIUMOCTBIO, OBICTpOM
YTOMJISIEMOCTBIO B CUJTy HEPAaBHOMEPHOTO (PM3MOJIOTMYECKOT0 pOCTa U pa3BUTUsA. B To ke Bpems
HNOJPOCTOK CTAHOBUTCS CHOCOOHBIM K OoJjiee CIIO)KHOMY aHAJIUTHKO-CHUHTETHUYECKOMY
BOCHIPUATHIO MTPEIMETOB U SBJIEHUHN 1€HCTBUTEIBHOCTH.

CopepxaHue TaHHOW NMPOrpaMMBbl, XapakTep YCBOCHMsI 3HAaHUI pPa3BUBAIOT y MOJPOCTKOB
CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPYECKH MBICIUTh, pPACCyKIaTh, CPaBHMBATh, Je€JaTh
BBIBOZIBI U 000011eHUsA. B mporiecce o0yueHHss BHUMaHHE U MaMATh Y MOAPOCTKOB MOCTETIEHHO
MPUOOPETAIOT XapaKTep OPraHU30BaHHBIX, PETYIUPYEMbIX U YIIPABISEMbIX MPOIECCOB.

PazHOOOpa3HBIMU U COZEpKATEIbHBIMU CTAHOBSITCS OTHOLICHHUS IOJPOCTKOB JIPYT C
apyrom B3pocibiMH. Mcxoas u3 ocoOeHHocTel JaHHOrO BO3pacTa, IeNaror OpraHu3yeT
00pa30oBaTeNbHBINA MPOLIECC, CO3/IACT OJATONPUATHBIN MICUXOJIOTHYECKUN KIMMAT B KOJIJIEKTHUBE,
aTMochepy 100pokKeIaTeIbHOCTH U CUTYalluH ycreXa s KaXKA0ro y4amierocs.

Ilesas nporpamMmbl pa3BUTHE KOHCTPYKTOPCKUX CIIOCOOHOCTEH aereil u (opMUpoBaHHE
IIPOCTPAHCTBEHHOTO IMPEJICTAaBICHHUS] 3a CUET OCBOEHHUS Oa30BbIX BO3MOXKHOCTEW Cpeibl
TPEXMEPHOTO KOMITBIOTEPHOI'O MOJIETTUPOBAHUS.

3agaun:

Ilpeomemmnouie:
[To3HaKOMUTH yYammMXxcsi ¢ OCHOBaMH pPabOThI HAa KOMIBIOTEPE, OCHOBHBIMU dacTsmu [IK,



Ha3Ha4YCHUEM U (I)YHKI_[I/ISIMI/I YCTPOP'ICTB, BXOAAIIHUX B COCTaB KOMHLIOTCpHOﬁ CHUCTCMBI.

e [lo3HakoMuTh ¢ cucremamu  3D-momenupoBanus W chopmMupoOBaTh

npeJCcTaBIeHnEe 00 OCHOBHBIX TEXHOJIOTHIX MOACITHPOBAHMUS.
e HayuuTh OCHOBHBIM ITpueMaM U MeTogaM padotel B 3D-cucreme.
e Hayuuth co3gaBarh 6a30Bble AETAIU U MOJEIH.
e Hayuuts co3gaBare npocreiimme 3D-moaen TBepI0TEIbHBIX 00BEKTOB.
e HayuuTh UCIIOJIB30BaTh CPEACTBA U BO3MOXKHOCTH IIPOTPAMMBI JUIsl CO3/IaHUS Pa3HbIX
MOJIEJIEN.
Memanpeomemmnuie:
e CrocoOCTBOBaTh Pa3BUTHIO TEXHUUYECKOI'O MBIIUICHHS, TEXHUYECKON CMEKalKH,
M300peTaTeNIbHOCTH, TBOPYECKUX KOHCTPYKTOPCKUX CIIOCOOHOCTEN;
® C03/aTh YCJIOBUS JUIsl pa3BUTHUS YMEHUSI CAMOCTOSTENBHO IIPUHUMATh OTBETCTBEHHbBIE
peLIeHuUs;
Juunocmnuie:
e (opMupoBaTh B peOCHKE YBEPEHHOCTh B CBOMX CHJIAX IMEPE]] y4acTHEM B IMOKA3aTEIbHBIX
BBICTYIUIEHHUSX U COPEBHOBAHUAX PA3JINYHBIX YPOBHEH;
® CO/EHMCTBOBAaTh BOCIMTAHUIO KYJIbTYPHI 3J0POBbSl U KOMMYHUKATUBHOMN KYJIbTYpHI;
e CcrocoOCTBOBATh Pa3BUTHIO TPYLOJIIOOMS, aKKypaTHOCTH, YCHUIYMBOCTH, B3aUMOIIOMOILH,
COTPY/HUYECTBA;
e CcrocoOCTBOBATh MPO(PECCHOHATBHOMY CAMOOIIPEICIIEHUIO.
O0beM ¥ cpok peajM3anuy NPOrPaMMBbl, Pe:KUM 3aHATHI.
[Tporpamma paccunTaHa Ha JiBa rojia O0y4eHus.
Oovem yuednvix uacoe:.
1 rox oOyuenusi— 34 yaca, IpPOJAOIDKUTEIHHOCTD 3aHATHH B yueOHyt0 Henemto 40 MUHYT.
VYuebHblil roJ HaunHaeTcst 1 ceHTsA0ps U 3akaHYMBaeTcs 25 Masl.
®opmbl 00yUeHHUs:
YuebHoe 3ansaTue. PopMbl IpoBeIeHUs YUeOHbIX 3aHATUI— IPYIIIOBAs.
@DopMbl OpraHn3aluy yueOHOH JesITenbHOCTU: 3aHsATHE-IEeKINs, 3aHATHe- Oece1a;3aHsaTue-
TPEHUPOBKA;3aHATHE-MO/IETUPOBAHUE;3aHATHE-KOHCTPYUPOBAHHE.
Kaxnoe 3aHATHE CONEPKUT TEOPETUUECKYIO YACTh U MMPAKTUUYECKYIO PaboTYy.
TexHo0rnu U MeTOABI, NPUMEHsIEMbIE B IPOrPamMMe:
CIIOBECHBIE METO/IbI: pacckas, becena;
HAarJsiIHbIe METO/bI: HAOII0IeHUs, IEMOHCTPAIUS;
IIPaKTUYECKHE
YaCTUYHO-TTOMCKOBBIN (3BPUCTUYECKHIT) METOJI, METO/ UCCIIEI0OBAHUSI.
TEXHOJIOTUH B3aUMOJIEHCTBUN C OKPYKAIOIUM MUPOM;
JIMYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOIMH 00Y4EHHUS,;
TEXHOJIOTUS IPOEKTHOTO 00Y4YEHHUS,;
POOJIEMHO-TIOUCKOBBIE TEXHOJIOTUH;
MH(OPMAaLIMOHHBIE TEXHOJIOTUH;

KOHKYPCBI;

[Inanupyemble pe3y/ibTaThl
Tpeboeanusn Kk odpazosamenvHvim Pe3yibMaAmMam YUaujuxcs.
OO6pa3oBaTeabHBIN MPOIECC TI0 TOTOJHUTEIHFHON 0011e00pa3oBaTeIbHON 00IIepa3BUBAIOIEH

MCTOABI CTHMYJIMPOBAHUSA IIO3HABATCIIBHOIO HMHTEPECA — COPCBHOBAHMA, BHUKTOPHHBI,

nmporpamme TEXHUYECKOMN HaIlIpaBJICHHOCTHU <<3D-MOJICJ'II/Ip0BaHI/IC» IIO3BOJIACT I[O6I/ITBCSI

CIIEYIOINX Pe3y1bmamog.
IIpeomemnvie: yyawuecs

® OCBOST DJIEMEHTHI TEXHOJIOTH U MpoeKTHpoBaHUAB3D-cricTema OyayT MPUMEHATH 3HAHHS

" YMCHHUA ITPU pCalin3allui U UCCIICAOBATCIBLCKUX U TBOPUCCKUX IMTPOCKTOB;

® puoOpeTyT HaBBIKUPAOOTHIBCpeie3D-MoAeTMpOBaHUSHOCBOSITOCHOBHBICTIPHEMBIH

TEXHOJIOTHH ITPU BBITTIOJIHEHUHU IIPOCKTOB TPEXMCPHOI'O MOJACIIMPOBAHUSA;

® OCBOAT OCHOBHBIC ITPUEMBI U HABBIKHW CO3aHUA U PCAAKTHPOBAHUSA YEPTECIKaA C IIOMOIIBIO



WHCTpyMEHTOB 3D-cpenpl;

OBJIAJICIOT TOHATUAMH M TEpPMHUHAMH HMHQPOPMATHKKH W  KommblorepHoro 3D-
MIPOSKTUPOBAHUS:
OBJIa/ICFOTOCHOBHBIMUHABBIKAMHUTIONIOCTPOSHHUIOTIPOCTEH X uepTexenBcpene3 D-
MO/JICITMPOBAHUS:

Hayyarcs meyatatb ¢ nomompio 3D mpuHTepa 0a30Bble 3JEMEHTHI U MO YepTekam
T'OTOBBIC MOJCIIN.

Memanpeomemmuule:

CMOT'YTHaYYUThCSCOCTABIATHIUIAHUCCIICA0BAHUSIMUCIIONB30BAaTbHABBIKUITPOBEICHHS
uccnenoBanus ¢ 3D Monensio:

OCBOSIT OCHOBHBIC IPUEMBl M HaBBIKM DPELICHUS HM300peTaTelbCKUX 3a/Jady M Haydarcs
UCIIOJIb30BAaTh B IPOLIECCE BBINOJIHEHUS IPOEKTOB;
YCOBEPIICHCTBYIOTHABBIKUB3aUMO/ICHICTBUSBIIPOLIECCEPEATN3ALUUUHANBUYAIbHBIX U
KOJIJICKTHBHBIX IIPOCKTOB;

OyZyT WHCIIOJIb30BaTh 3HAHUS, IIOJYYEHHBIE 3a CUET CaMOCTOSTEJIIBHOTO IIOUMCKa B
npoliecce peam3aluy MpoeKTa;
OCBOSITOCHOBHBIEITAIBICO3IAaHHUATPOCKTOBOTUACHI03AIUTHIIPOCKTAMHAYYATCS
IPUMEHSTh Ha MPAKTHUKE;

OCBOSIT OCHOBHBIE O0OOIICHHBIE METOIBI PadOTHI C MH(pOpPMALKEH C HCIOIb30BAaHHEM
nporpamm 3D-MoznenupoBaHus.

Jluunocmnuie:

CMOFYTpa6OTaTI>I/IH,Z[I/IBI/I,Z[yaJ'ILHO,BMaHOﬁFPYHHeHy‘IaCTBOBaTBBKOJIJ'IeKTI/IBHOM IIPOCKTE;

CMOT'yT IOHMMAaTb W IPUHUMATL JIMYHYKO  OTBCTCTBCHHOCTBL 3a  PE3YJIbTAThI
KOJUICKTHBHOT'O ITPOCKTA,

cMoryrOe3HanoMUHaHUAIe arorayoupaTbcBoepabo4eeMecTo,0Kka3bBaThbIIOMOIBAPYTUMY
Yanmmcs,

OyAyT NpOSIBIATH TBOPUECKHE HABBIKM U MHUIMATUBY IIPU pa3pabOTKe U 3aIIUTE IPOEKTa;
CMOT'YyTpaboTaTbUHINBH1YaTIbHO,BMAIOUTPYIIIEny4aCTBOBAThBKOJIJIEKTUBHOM IPOEKTE;
CMOTYT B3aMMOJEHCTBOBAaTH C JIPYIUMHU  YYallUMHUCA BHE 3aBUCHUMOCTH  OT
HaIlMOHAJIbHOCTH, HHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH.



Conepmaﬂne H MOPAAOK MPOBCACHUA TCKYIIECT0 KOHTPOJIA YCIIEBAEMOCTH yIallIUXCHA

BrisiBeHre HEOCTATKOB, OIIMOOK M YCIIEXOB B XOJ€ pa0dOThl yJaluXcsl MPOUCXOIUT B
BUJIE TEKYLIEro KOHTPoJist. KOHTPOIb OCYIIECTBISETCS CUCTEMAaTUYECKH YepPE3 OMPOC YHAIIUXCS,

KOHTPOJIA BBIIIOJIHCHUS yr[pa)KHeHHfI, BBICTAaBOK TBOPYCCKUX pa60T Hn ux O6CY)KI[€HI/IC.

BrisaBinenue YPOBHA OCBOCHHA IIpOorpaMMbl KW €€ PE3YJIbTATUBHOCTHU IIPCAIIOJIAaract
IMPOBCACHUEC AaTTCCTAllHU. ATTGCTaHI/IH ydamuxcsa IMO3BOJIACT JaTb OLCHKY 3(1)(1)CKTI/IBHOCTI/I

HpI/IMeHSIeMOf/'I MCETOOAHUKH U I10 HGO6XO[[I/IMOCTI/I BHCCTHU KOPPCKTUBLI.

Ipomesrccymounan ammecmayus — >TO BBUIBICHUE DPE3yJIbTATUBHOCTH YCBOCHHUS
YUYAIIUMUCS  COJEPXKAHMUS JIOTIOJHUTEIBHOW 001eo0pa3oBaTeIbHON — 001epa3BUBAIOLICH

nporpammel «3D MoaenupoBanue».

B paMKax aTrTecTaluy IPOBOJUTCS OLEHKA TEOPETUYECKOU U IPAKTUYECKOU

MOJITOTOBKU B (hopMe 3ayeTa.

Bonpocwt u 3a0anun kK npomesxcymounoin ammecmayuu 011 onpeoeeHus
YPOGHA 0C80€eHUA npozpammul yuauwumuca 1 200a ooyuenus

Bonpocsl

3aganusa

2. I'padmueckue npumutuss 3d
MOJICJINPOBAHUS

3. DKCTpyY3Hs U €€ BUbI

1. HazoBu ocuHoBHBIE TexHOMornu 3D meuarun

1. IloaroroBka k meuaru u nedats3D Monmenu ¢
HCITOJIb30BAHUEM Pa3HBIX MPOTPAMM.

Brimonaenue TBOPYECKOTI'O ITPOCKTA I10
TBECPAOTCIIBHOMY MOACIUPOBAHUIO U
TpeXMepHOﬁ I1€4aTu 110 COrjiaCoBaHUIO C

YUUTCIICM

TBOp‘{eCKaH pa60Ta 110 3aIaHUI0 YUUTCIIA

OueHoYHBIN JIUCT 3a4eTa

No ®H yyamerocs Pe3yJibTaThl 10 YPOBHAM
1 3ananue 2 3ajaHue 3 3a1aHue 4 3anaHue
1 Ueanos Hean cpeonull 8bICOKUU 8bICOKUU 8bICOKUU
Bonpocui:

Buicoxuii YpoeeHb —HAa3bIBACT OCHOBHBIC TEXHOJIOTUN 3DHG‘{8.TI/I, MMPpUMCHSCT

tepmuHbl 3D MoaenupoBaHusl.

Cpeonuii ypogenv —I1yTaeT OCHOBHbIE TexHosIoruu 3D neyatu, npumMeHser

tepmuHbI3D MoaenupoBaHus.

Honycmumuiii yposenv —I1yTaeT OCHOBHbIE TexXHoJoruu 3D neyaru, myraer

tepmuHbI3D MopenupoBaHus.

3aoanus:

Buvicokuii YpO6€eHb —0e3 OomMO0YHO BEITTOIHSIET YIIPAKHCHUA BJIAACCT OCHOBAMU
KOHCTPYUPOBAHHA U MOJACIIMPOBAHUS U ITPUMCHSACT UX HA IMPAKTHUKE.

CpeoHnuii ypoeHb —10MyCKaET He3HAUUTENIbHbIE OITMOKH MTPH BHINOJIHEHUH
yIpa)xHEeHH, BJIaJieeT OCHOBaMU KOHCTPYMPOBAHUS M MOJECIUPOBAHUS U IPUMEHSIET UX Ha

IMPpaKTHUKE.

Husxuii ypogens -nomyckaer olIMOKY IPU BBIIOJTHEHUH YIPAaXXHEHUM, BlIajieeT
OCHOBaMHU KOHCTPYUPOBAHHS U MOJEIMPOBAHMSI, HO Ha MPAKTHKE JIOMYCKAeT IpyobIe

OLINOKU.




O11eHOYHBII JTUCT MPOEKTHOMH (TBOpUECKON) pabOTHI

®H yyamerocs TexHn4HOCTH OpuruHaabHOCTb M | 3alIMTA NPOEKTHOM
BbINIOJIHEHHUA AU3aiH (TBOpYecKoi)
KOHCTPYKIHMH padoThI
Ueanos Hean cpeOHull BbICOKUUL BbICOKUU

1. TexHHYHOCTL BBLINOJITHEHHUS

Buicokuii yposens —paboTa BBINOIHEHA TEXHUYECKH TPaMOTHO, aKKYpPaTHO.
CpeoHnutl yposeHb-paboTa BHITIOJIHEHA TEXHUYECKH TPAMOTHO, HO HE aKKypaTHO
Huskuii ypogenv paboTa BBINOJIIHEHA TEXHUYECKH HE TPAMOTHO, HEAKKYPATHO.
2. OpUTrHHAIBHOCTD M TN3aiiH KOHCTPYKIMU:
Buvicokuil yposens —paboTa oTinu4aeTcss MHAUMBHIYaTbHOCTBIO. CoOoaaercs

€AMHBIN CTUIIE OPOPMIICHUSI.

Cpeonuii ypogens —HeJOCTaTOYHA BhIpakeHa COOCTBEHHAs MO3UIIMS; paboTa

IMMOXO0Ka Ha ApYyrue pa60TbI.

Huskuu yposens —ydamuiics KONMUPYET MOJEIN U3 UCTOUHHUKOB.

3. 3amuTa NpoeKTHOl (TBOPYECKOii) padoThI:
Buvicokuui ypoeenvs—xopolio BiaJeeT TEOPETUUYECKUMHU CBEICHUSMH, MPUMEHSET

MIPU paccKa3e TEPMHUHBI, B IMOJTHOM O0OBEME PACKpPBIBACT UJICI0 U XOJI KOHCTPYHUPOBAHUS
MO/IEJIN; apr'YMEHTHUPOBAHO OTBEYAET HA BOIIPOCHI.
Cpeonuii ypogersb-B TIOIIHOM 00beMe PACKPBIBACT MJICI0 U XOJ KOHCTPYUPOBAHUS
MOJICJIN;BIIAJICET TEOPETUYECKUMH CBEJICHUAMM, IyTAaeTCsl B TEPMHUHAX; HE IIOJIHO

OTBCYACT HA BOIIPOCHI.

Husxuti ypoeenb —HE TOJHOCTBIO PAaCKpBIBAET HJCK0 U XOJ KOHCTPYHMPOBaHUS
MOJIEJIH;IIPU paccKa3e He UCII0NIb3YET TEPMUHOJIOTHIO; HE MTOJIHO OTBEYAET HA BOIPOCHI.

IIporokou

pPe3yJIbTaTOB MPOMEKYTOUYHON ATTECTAUH 00YYAIOUIUXCS M0 JOMOJHUTEIbHBIM
o0meodpa3oBaTeJbHBIM 001IePa3BHBAKIINM IIPOrpaMMaM
MAOQY CUI Ne2 r.Bopcma

20 /20 y4eOHBI Toj
O0benuHeHue:

['ox oOyuenus

®UO nemarora

Jlara npoBeieHUs aTTeCTalluu

®opma npoBeaeHUA

dopmMa OIIeHKH Pe3yIbTaTOB aTTECTAIIMU: YPOBEHb (BBICOKHIA, CPEIHUIMA, JOMYCTUMBIH)

PE3YJbBTATBI ATTECTAIIUN

Ne ®UO yyamerocs Teoperuueckass | IIpakTuyeckas HUrorn
NMOATO0TOBKA NMOAT0TOBKA aTTecTanuu

1

2

3

4

5

6

7

8

9

10




11

12

13

14

15

ITIO U'TOI'AM ATTECTALIUU

Bricokuii (B) yposens (uei.)

Cpennuii (C) ypoBeHb (4ell.)

Jonyctumsiii (1) ypoBeHb (de.)

ITO PE3YJIIBTATAM ATTECTALIUN

IlepeBeneno Ha cieayronmi roj (dedm.)

OcTaBneHoO s MPOJOIDKEHUS
00ydeHust Ha ATOM ke roay (uen.) PO

[Noamucek nemarora

HToroBblii TBOPUYECKUH NMPOEKT

B pamkax 3Toro kpyxka 1esecoo0pa3Ho NpuaepKUBaThcs uieu Meikepcrsa. Meiikep — 4esoBek,
KOTOPBIH 13 Habopa MaTepuaioB U TEXHOJIOIMH CO3JaeTKaKONH-TO HOBBIN NpoayKT. To ecTh B ciydae
IPOEKTANOTPEXMEPHOMYMOAEIUPOBAHNIONTOrOMPAOOTHIyYaIUX CAOKYPCYBBICTYIAET HAllEYaTaHHBIN Ha
3D-npunTEepeoOBEKT U TpexMepHast Mozesb. I1one3Hbli, GyHKIMOHANBHBIN, UMEIOLINI ce0eCTOMMOCTb,
JUYHO BOCTPEOOBaHHBIN M BO3MOYKHO COLIMAIBHO 3HAYUMBIN. OUeHb XOPOIIO 3apeKOMEH I0BaII Ce0s
HOJXO0JI, KOT/1a UTOTOBBIM 3alaHHEM CIIy’KUT OTPEMOHTHPOBATh uTO-TO. Harpumep, HaredaraTsb
CJIOMAaBIIYIOCS IIECTEPEHKY AJIS IOMALTHETO0 MUKCEPA, CMOJICIUPOBATh KPEHeK s YIUUYHOTO
TEPMOMETpA, CIeNIaTh KPEIUIeHHEe MOHUTOPA K cTeHe (mmo cranmapty VESA).

Taxxe crout O6paTI/ITL BHUMAHHUC, YTO IIPU TpCXMepHOﬁ neyaTnu HCﬁCTBHTCHLHO MOXET IIOSABUTCA
TAaKOC€ IIOHATHUC, KaK «3aKa34HK). Tor;[a MNPOCKT MOYKHO CHUTATh YCIICIIHBIM, C€CJIN (Project
Management Bodyof Knowledge, PMBoK):

® BBIIOJHCH COITTaCHOYTBCPKIACHHBIMKPUTCPHAM 06’LCMY, CpPOKY, Ka4€CTBY,
o 066CHe‘-l6HOHHHT@HBHOCBB&I/IMOHCﬁCTBHC C 3aKa34YHuKOM,IIPOAOJDKCHUCCOTPYAHUYCCTBA B pPaMKax
nocjacayromux nNMpoCcKTOB HMHOT'O B3aUMOJCUCTBUSL.

EcrecTBenHO, Bc€ HE00X0AUMO OPOPMHUTH HEB OTKPBITON (hOPMEB3aMMOIEHCTBHS«3aKa3UHK—
Wcnonaurensy. HanpumMep, B Hallel TAMHA3UK TIPOBOASITCS OJIarOTBOPUTENILHBICIPMAPKH, Ha
KOTOPBIX IIKOJBHUKH TPEICTABIISIOT CBOM TBOPUYECKHE PaOOThI,aCOOpaHHBICICHBIY MTEPEIAI0TCS
B JICTCKHUE JIOMa, 0J1aroTBOPHUTEIbHBIC Opranu3anuu. Takum 0o0pa3om, To, 4TO CAesal IKOJIbHUK,
CTaHOBHTCS U COIMATbHO3HAYNMBIMUIIONTYYUIOKOHKPETHYIO (PMHAHCOBYIOOIICHKY. B KauecTBe
«3aKa34UKa»MOTYTBBICTYIAThIPYTHETICArOTHH A IMUHUCTPAIINS IIKOJIBI.
OHHUCPATOCTHIONPEUIOKAT IS IIKOIEHIKOBPA3HBICTIOCIOKHOCTH 3a1aHus. Brakomcmydae

OILICHUBAHUEYCIICITHOCTH MPOEKTa MPOUCXOIUT €CTECTBEHHO U 0€3 CTPAHHBIX IS

pebEHKa KpUTEpHUEB OTICHUBAHUS.



YyeOHbIii J1aH

KoJs-Bo uacoB

Ne
MoayJist/
TeMbI MopnyJas/Tema T 11 Bcero
1 rox 06yuenust
| Ilo3HaBaTeJIbHbIH MOAYJIb 55 9,5 15
1 Ipukaagnoii MoayJb 2,5 7,5 10
Il JlnarHocTuyeckuii MoayJab 2 7 9
NTOI'O 3a roa 10 24 34




Kanennapublii yueOHblil rpadpuk
JAONOJIHUTEIbHOHI 001e00pa3oBaTe/ibHOI 001epa3BUBaIOIeii IPOrPaMMbl
«3D-monenupoBanue»
Ha 2023-2024 y4yeOHblii roa

3aHATUS HAuUMHAIOTCA ¢ | ceHTAO0ps M 3aKaHYMBAIOTCS 26 Masl TeKyILero roaa. 3aHATHs NpoxoaaT 1 pa3
B Hepemo no 40 muayt.  OOmiee yucino y4eOHbIX Henenb- 34. KomnyuecTBo 4acoB B roxa - 34 4acos.
Ocennue KaHukynasl co 29 okta0pa mo 6 HosAOps. 3umuue kanukynel ¢ 30 nexabps mo 8 sHBaps.
Becennue kanukynsl ¢ 23 mapta 1o 31 mapra. JletHue kanukyinsl ¢ 1 uroHs mo 31 aBrycra.
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YcioBHbIE 0003HAYCHUSA:
Urorosas arrectanus — [l Kanukynspueiii nepuon — [

Benenue 3aHATHI IO pACIMCAHUIO — ]




PaGouasi nporpamma
1 rox o0yyenusi

Ne paznena
lypoxka

Conepxxanue

KonnuectBo
4acoB

PA3/EJ

BBEJIEHUE BTEXHOJIOI' KO TPEXMEPHOU ITEYATU

3

VYpoxkl

Tema:OcHoBHBbIeTeXHOT0TMU3-DneyaTn

Teopus: TexHuka 06e30MacHOCTU. AJITUTUBHBIETEXHOJIOTHH.
DKCTpyaep ueroyctpoictso. OCHOBHBIE MOIb30BATEIHCKIE
xapakrepuctuku3D-npunTepoB. Tepmornactuku. Texnomorus 3D
MEYATH.

Ipaxmuxa:TlonroroBuTHpacckazo00HONN3 TeXHOTOTHIT3D
ME€YaTHC UCTIIOJIB30BaHUEM MYIbTHMEINA IPE3CHTALIUU.
Beimonuuts 3ananus 3, 4u 5 u3ydeOHUKA.

1

Ypox2

Tema:IlepBasimoaensBOpPenSCAD

Teopus: XapaKkTepuCTUKA IPOrPaMMBI Ul TPEXMEPHOTO
MozenrpoBanus. TBepaoTensHoe MoaennpoBanue. Hactpolika
nporpammbl. THTepdeiicuOCHOBBIYIIpaBIEHUS.
Ilpaxmuxa:BpInoaHUTh 3a1aHNE 6—yCTaHOBUTH IIPOIPaMMBI
OpenSCAD u 3aganue 7 — BBIIOJHUTh HACTPOUKU MTPOTPaMMBI.
CaMOoCTOATEIBHO MTPOBECTU UCCIIETOBAHUE MTOYIPABICHUIOMBIIIBIO
Y KJIaBUATyPOU.

VYpoxk3

Tema:Ileuarsmonenuna3DnpunTepe

Teopua: Vicnonp30BaHue CUCTEMbI KOOpAUHAT. OCHOBHBIE
HACTPOWKH IS BeIOIHEHMs teyatd Ha 3D npunTepe. [lonroroBka
K neyaru. [leyats 3D Mozaeiu.

Ilpaxmuxa: Ilonroroska k neyatuu neyarb3D monenuc
UCIIOJIb30BAHUEM Pa3HBIX IIPOIPAMM.

PA3IEJII

KOHCTPYKTHUBHAA BJIOYHAS 'EOMETPUA

21

Ypox4

Tema:I'padpuueckuenpumuTuBbIB3D-

MoneanpoBaHun. Kyonkyooun

Teopus: Coznanue KyoaunpsiMoyrojibHOronapasuiesenumnesa.
Ocob6ennoctu 3D-neuatn. Ilepemenienue 0ObEKTOB.
IIpaxmuka:Pa3paboTka u co3iaHue

moneneii«l IpoTuBoTankoBbIi «ex», «[ ITupamugan, «[Iarepkay,«3Dy,
BBITNIOJHUB 3aJjaHusiByueOHmnKkel 115.

Ypok5

Tema:lllapuMHOrOrpaHHUK

Teopua: Coznanue mapa. Paspemenne. Coznanue
MHOTOIpaHHUKOB. UTO Takoe peHaepuHr. Hactpoiiku nedaru u
skcnopt B STL-daiin.

Ilpakxmuxka:Co3gateiap paauycom 20mMm. MccneqoBath, Kak
renepupyet nporpammaOpenSCAD map npupaziauuHbIX
3HAYEHMSIX MMapaMeTpa, BHIITOIHUB3adaHue 16.

CoznaiiTe NpoCcTyr0 BEPCHIO MaccaXepa Il pyKUILapHK-
AHTHCTpPECC, BRIMOIHUB 3ananus 17, 18 ul9. [loaroroButk k
N1€YaTUHBBINIOIHUTH NeyaTh Ha3D-npuHTepe.

Ypox6b

Tema:llnanuap,npusma,nupammuaa

Teopus: OCHOBHBIE OHATHUS: IIMJIMH/P,KOHYC, IPU3MA U
nupamuia. CxoactBo notianuus. [lepeMerienne HeCKOJIbKUX
00BEKTOB.

OcHoubleomuOkunpumoaeauposannu. Komanacylinder.
Ilpakmuka:Boimonuuts 3ananus 21, 22. Co3gaTh MOJIEIN KaIlljid U
MEUIKUIIO3aJaHusAM 22-25, IPUMEHUB TBOPUYECKHNE HABBIKH.




VYpok7

Tema:IloBopoTTeABIPOCTPAHCTBE

Teopus: KomaH[bl ¥ TTpaBUIa MOBOPOTA TEJI B MpOrpamMe
OpenSCAD. OcoGeHHOCTH TOBOPOTA MMACIITAOMPOBAHUS TEII.
[IpaBuiio npaBoit pyku. KOMMEHTapUUKBBITIOITHEHUIO3aJaHU .
Ipaxmuxa: Co3znanue mozaenen«Beprymkaru«lItuma», no
3agaHusIM 26 u 27.

Ypok8 | Tema:IloBopoTTeIBIPOCTPAHCTBE
Teopus:KoMMeHTapUUKBBITIOTHEHUIO3aAaHul. [Ipakmuxa:
Coznanue
Mouenei «CHeroBUK», «Co0auKka»n«3BE310UKaANII03aIaHUI

Ypok9 | Tema:MacmrabupoBanuere
Teopusa:OcHoBHBIECBEIeHUS 0 MaciITaOupoBanuu Ten. Komannaa
scale. Oco6eHHOCTHKOMAHABI. YTO Takoe KO3 PHUIIMEHTHI
MaciitabupoBanus. KoMMEHTapUUKBBITIOIHEHUIO 3a/1aHUH.
Ipaxmuxa: Co3znanune mozaenen «Kprouok»u«Cio)kHas MenKa 1no
3amaHusMm 31- 34.

Vpokl0 | Tema:BoiuutanuereoMeTpuyecKuXTEN
Teopus: KonctpyktuBHas 6iounasreomerpus. [ paguaeckue
npuUMHUTUBBIL. ByneBapa3sHocTh.OCHOBHBIEKOMAH/IBI.
KomMMmeHTapuu K BHIIOTHEHUIO 3aJaHUSI.

Ilpaxmuxa: Coznanne moaeneit«lmmuuexk»u«Koabonto
MaTepuanam naparpada’.

Vpokll | Tema:BoruutanunereoMmeTpuyecKuXTEN
Teopus:KOMMEHTapUUKBBITIOJHCHHIO3a1aHN37 1 39.
Ipaxmuxa:Coznatemonenu«Kprouok»u«Komoukanno
samanusam 37 u 39. Pacrieuatatena 3D-nipunTEpE.

Vpokl2 | Tema:BoiuuTanunereoMeTpuyecKuXTEN
Teopus:KoMMeHTapHHUKBBITOIHEHHIO3a1aHU 36 n38.
Ipaxkmuka:Co3naremonenu«Jlanpsi»yu«llorpemymikaniio
3aganusiM 36 u 38. PacnieyaratbHa3D-nipuHTEpE.

VYpokl3 | Tema:BbruutannereoMeTpuyecKuXTEI
Teopus: KommeHTapuuKBbIOTHeHUIO3a1aHU40, 41 n42.
Ipaxmuxka:Co3naremoaenun«Kpyxkay, «Pa300pHyroMo1eb
Maccaxxkepa s pyk»u«bpenok« nraparnosaganusam40, 41 n 42.
Pacrieuarares Ha 3D mipuHTEpe.

VYpokl4 | IlepeceuyeHnereoMeTpuIeCKNUXTE
Teopus:byneso nepeceuenune. PaznnunpienepeceyeHust
rpadudeckux mpumutHBoB. Komanmaintersection. OcodeHnoctu
KOMaH/1bl ¥ IOCTPOEHUSANIEPECEUEHHH.
KoMMeHTapHuuKBBIIOIHEHNI03a1aHUS146.

Ilpakxmuxa: Co3nanue moaene«yY xo»nu«11a0a0HT010BbI».
VYpokl5 | Tema:IlepeceueHuereomeTpuyecKuxTe
Teopus:KoMMmeHTapuUKBBIIONHEHUIO3anaHui47 u 48. [Ipakmuxa:
CamocrositensHas pabora.Habaze madnona (puc. 105)
CMOJICTUPYHTE MYIbTUILTUKAIIMOHHOTO
nepcoHaxka.CoznanneMoaenu «CIuHHEP».
VYpokl6 | Tema:Moae upoBaHUECI0:KHBIX00bEKTOB

Teopus:OcoOEHHOCTUMOICIUPOBAHUSI CTIOKHBIX OOBEKTOB HA
MPUMEPECO3TaHUSIUTPATILHOTO KYyOUKa.
KomMeHTapuuKBBITIOTHEHN 033 1aHms149.

Ilpakmuka: Co3nanue MOJIEIH UTPATHHOTOKYOHKA 10 3aaHu0 49.




VYpokl7

Tema:Penaepunr

Teopusi:KommeHTapuuKuHGOPMAIIMU B KOHCOJIU TTOCIIE
pennepunrasOpenSCAD . OcoGeHHOCTUPEHIEPUHTA.
[MonuronaneHas cetka. /luarpammaBpoHCKOroneeocoOeHHOCTH.
Tpuanrynsiusa [Jenone.

Ilpaxmuxa:Y coBepLIEHCTBOBAHUENUIOBOJIKA MOJIETN UTPAJIBHOTO
Kyouka 1o 3aganntoS0. [leqarbmoennHa mpuHTEpE.

Ypokl18

Tema:O0beMHEeHUETeOMETPUYECKUXTEJ
Teopus:byneBooobeaunenne. Komanmaunion.Oco6eHHOCTUKO
man bl Kak 3¢ (hekTHBHO NCTIOIB30BATHIAHHOE JICHCTBUE.
KommeHnTapuu K BbinojiHeHH0 3aganuiis 1u S3«Enounas
urpymkanu«MarauTHbICACPKATEITN

Ilpakmuka: Co3nanue

Mozenen «Enoynasurpynka»u «MaraHuTHbeleIep KaTen

Ypok19

Tema:O0benMHeHNEreOMeTPHYECKHXTEJI
Teopus:KoMMeHTapuUKBBITIONHEHUIO3a1aHus154«PakeTay
Ilpaxmuka:Co3aarbMoieabpaKkeThino 3aaanuto 54. Pacrneuarats
Ha 3D-npunrepe.

Ypox20

Tema:Boinmyk1aso0010uKka

Teopus: Tpanchopmanus TPEXMEPHBIXO0OHEKTOB. OCHOBHBIC
MOHSTHS: BBIITYKJIOE MHOXKECTBO U BBIITYKJIasi 000JI0UKA.
Oco0OeHHOCTHTPaHCHOPMAITTUTPEXMEPHBIXOOBEKTOBC ITOMOIIBIO
koMmauab! hull Ha mpumMepax. KoMMeHTapuUKBBITIONHEHUIO3a1aHU N
o cozaanuio moaenen«Kynonyu«Cepaeukon. [lpakmuxa:
Cozpnanne monenei «Kynon»u«Cepreukon.

VYpok21

Tema:HemHOrooBekTOpax

Teopus:Bextop. Bektopsl B mpoctpancTe. KosmnHeapHbie
BekTopbl. [lapannensuslit nepenoc. Koopaunate! Bekropa. Cymma
BeKTOpOB. IIpaBuno tpeyronsHuka. [IpaBuio napasmienorpaMmma.
IIpaBuno nmapasuienenuiena.

IIpaxmuxa:BeITIOTHEHNE 33 JaHUATPEHUPOBOUHBIXSS n56..

VYpox22

Tema:CymmaMuHKOBCKOrO
Teopusa:CyMMaMMHKOBCKOIOJJBYXMHOI0yroJbHUKOB. Cymma
Munkosckoro B OpenSCAD. Komanga minkowski, ee
0COOEHHOCTUH UCIOJIb30BAHUE.
IIpakmuka:BBIIOJIHEHNE3a4ETHOTO
3aJaHUSICO3JAaHUEMOIENN «3a/IHsAs KpBIIKa cMapTdoHay.

VYpox23

Tema:TBopueckuiinpoexkT
Teopus:KOMMEHTapUUKBBINIOJIHEHUIOTBOPYECKOTOIIPOEKTA.
ITlpakmuxa:BbITIONHEHNE TBOPUYECKOTO IIPOEKTA 10
TBEPAOTEILHOMYMOAECIIUPOBAHNIO U TPEXMEPHOU
[1€YaTUIIOCOTIACOBAHUIOCYUUTEIIEM.

PA3IET Il

OKCTPY3UA

10

Ypok24

Tema:/IByxMepHbIe0ObEKTHI
Teopus: Kpatkue cBegenus o0 sxctpy3uu. Ilnockue

reoMeTpuueckue (GUrypsl: MPSIMOYTOJIbHUK, KBaJpaT, KPYT, SJUIUIIC.

[TpaBunbHbIE QPUTYPHI.
Pamkuunpodminn. KoMMeHTapuUKBBITOIHEHUIO331aHUS.

Ipaxmuxka: Co3nanne moaenn«TpadapeTKomKu»103aJaHHuIo
60..

Ypok25

Tema:/IByxMepHbIe0ObEKTHI

Teopus: KoMMEHTapUUKBBINIOTHEHNUIO3a1aHni61- 63. [Ipakmuxa:
Coznanue tpadaperon:«Tpadaper enxku», Tpadaper popmouex
111 Beineuku «Komkayu«Enkanumoaenn«bpenox.




Ypox26

Tema:/InneitnasdkceTpy3us. Padoracrekcrom
Teopus:KakpaborarbcTekcToM. J[oO6aBneHNE TEKCTaK TOTOBBIM
MOJIEJISIM pa3HbIMU MeToJamMu. KoMMeHTapUHKBBITOTHEHUIO
3a1aHniio8, 69.

Ilpaxmuka: Co3nanue Moelei no 3aganusm 68,69 ¢
J00aBICHIEM TEKCTA Pa3HBIMH METOIaMHU.

Ypox27

Tema: JIuneiinas sxcrpys3us. Padora ¢ purypamu.

Teopus: Kak pabortats ¢ purypamu. Komanas! twistuscale u nx
napametpbl. KoMmMeHTapuu K BbINOJHEHHIO 3aganuii 70, 71.
Ipaxmuxa: Co3znanue Mojenu ¢ pe3p0oit mo 3aganusm 70 u 71.

Ypox28

Tema: JIuneiinas s3xcrpy3usi. Cmenienue

Teopus: Yrto takoe cmerienue. Topiesas kpomka. Komana offset
u ee napamertpsl. Mcnonb3oBanue komauabl offset s
M3TOTOBJICHUS pa3HbIX Mojeiell. KoMMeHTapuuK BBIMOIHEHUIO
3aganug 72.

Ilpaxmuxa: Coznanne monenu«Kpacupas Bazayu«TpeyronpHas
Baza»Io3aganuro/2 ur3

VYpok29

Tema: DKCTpy3usi BpalieHHueM

Teopus: Tena, co3nanHblie BpameHueM. Buapl 1 0COOEHHOCTH
co3nanus ten Bpamennem. Komanpaarotate _extrude. Ocobennoctu
ee ucnoiib3oBanua. KomMmeHTapuu K BBIIIOJHEHUIO 3aJaHUi.
Ilpaxmuxa: Co3nganue mozaeneii«Boponkay, «[lmadonyu«Bazay.

Ypox30

Tema: DxcTpy3us BpamenueM. Pagora ¢ Tekcrom

Teopus: Pabora ¢ purypamu. Ucnonb3oBanne komauas! difference.
KommenTapuu k BeImosHeHUIO 3aqaHus76--80.

Ilpakmuka: co3ganue MOJEIU JBYX KOMIIOHEHTHOU €JIKH.
Coznanne monenei«Tapenkaru«baboukar.

VYpox31

Tema: IKcTpy3usi KOHTYPOB

Teopus: 1IporpaMmsl IBYXMEPHOIO yepueHus. JInHelHas
9KCTPY3Hst KOHTYpOB. BricTpoe co3manue kouTypoB BLibreCAD.
[TapameTpsl 1 HacTpoliku. KoMMeHTapuu K CO31aHUIO0 MOJIEIH 110
3a/1aHnI083.

IIpakmuka: Coznanue moaenu«lllaxMaTHBIN KOHBY.

VYpox32

Tema: IKcTpYy3usi KOHTYPOB

Teopus: DXF-daiin. Konsepramus nzobpaxenuit B8 DXF.
KomMmeHnTapuu K BBIIOTHEHUIO 3a1aHNI85, 86. AHanu3
BO3MOYKHBIX OIINOOK.

Ipakxmuxa: Co3nanue

Mozenen«MuHboE»H«Kpouy, «JlepeBoru«lllanika.

VYpok33

Tema: IloBTOpenune n 00001mIeHNe MaTepraia
Ilpakxmuxa: BpIIOIHUT TBOPUYECKYIO pabOTYy M0 3aIaHUI0 YUUTEIs

PA3JIE]
\Y;

KOHTPOJIBHBIE 1 UTOI'OBLIE PABOTDI

VYpox34

Tema: IIpome:xxyTounas arrecrauusi. Konrponsnas padora




OobecneyeHue NporpaMmbl

Yueono-memoouuecrkoe

KoHcnekTsl 3ansaTHii 1o npeamery «TBepaoTenbHoe MoaenupoBanue U 3D-neuats».
WHCeTpyKIMY U IPE3EHTALNN K 3aHITHSIM.

[IpoekTHble 3a0aHMsL, IPOEKTHI U PEKOMEHIALIUN K BBIIIOJHEHUIO IIPOEKTOB.
Jnarnoctuueckue paboTsl ¢ 00pa3liaMu BBIMIOJHEHUS U OLIEHUBAHUEM.
Pa3ngarounbie Marepualisl (K KaXKIOMY 3aHSTHIO).

[TonoxxeHust 0 KOHKypcax U COPEBHOBAHUSIX.

Mamepuanbho-mexnuueckoe
1. KomnproTepHbIi Ki1acc HE MeHee YeM Ha 12 pabodnux MecT.
2.JlokasbHas CETh.
3.Beixon B HTEpHET ¢ Kaxkaoro paboyero mecra.
4.Ckanep, IPUHTEP YSPHO-OCITBIN U [IBETHOM.
5.AkycTudeckas cucteMa (KOJIOHKH, HAYITHUKHA, MUKPO(OH).
6.MlHTepakTUBHAS JTOCKA WM SKPaH.
7 IIporpaMMmHOe oOecrieueHue

e oducusie nporpammsl —maker MSOffice;
e rpaduUeCKUe PeIAKTOPbI— BEKTOPHOM U pacTpoBOi rpaduku;
e nporpamma Open SCAD.

Pabouee mecmo 06)/1{616.7[/1020 6Kouaem.

Kommbrorep (cuCTeMHBIN 010K + MOHUTOD);
Hayniauku u MEKpOQOH.

Pabouee mecmo nedazoza:

Kommbrorep (cucTeMHBIH 010K + MOHUTOD).
Kosnouku u HaymtHUKU+MHUKPOGOH.
[IpuHTEpHI: IBETHOM U YEPHO OCIIBIH.

3D npunTep — 1 nnn2.

Ckanep

Hcnoab3yemas Jureparypa

1.3D-MmonenupoBaHue U NpOTOTUNHPOBaHUE. Y poBeHb 1 :ydaeOHoe nocodue/ 1. I'. KomocoB.—
M. : BUHOM. Jlabopartopust 3Hauwmii, 2019.
2.3D-MonenpoBaHue U MPOTOTUITHPOBaHUE. Y poBeHb2:ydeOHoe ocobue/ JI. I'. KomocoB.—
M. : BUHOM. Jlabopartopust 3Hauwmii, 2019.



