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IHosicHUTEABLHAA 3AIINCKA

OpnHOli W3 OCHOBHBIX YEpPT HALIErO0 BPEMEHHU SIBISIETCS BCEBO3pACTarOLIast
M3MEHYMBOCTh OKpYXKAIIIEro Mupa. B 3THX yCIOBUSX BeJIHMKa PpOJb
(yHIaMEeHTanbHOTO  O0Opa3oBaHUs, OOECMEYUBAIOIIETO  MPO(PECCHOHATBHYIO
MOOMJIBHOCTh Y€JIOBEKa, TOTOBHOCTh €r0 K OCBOEHHIO HOBBIX MH()OPMAIMOHHBIX
TexHojoruid. Ha ocHoBanuu gaHHOro (Qakra pa3paboTaH 3JM€KTUBHBIA Kypc «3D
MOJICJIMPOBaHUE W MPOTOTUIIMPOBAHUE», KOTOPBIM BKIIOYAET B ceOsl 5 pa3nesos:
OCHOBHbIE MoHATUS U uUHTepdeiic nporpammbel «KKOMITAC», MogenupoBaHue Ha
IUIOCKOCTH, co3aanue 3D mozenel, co3nanue yeprexeil 1 000011eHne 3HaHUM.

NHpopmaTtuka  umeer  OonblIOE W BCE  BO3pACTAIOLIEE  YHUCIIO
MEXIUCIUIIMHAPHBIX CBA3EH, MPUYEM KaK Ha YPOBHE MOHATUWHOIO armapara, Tak
U Ha YpPOBHE HHCTpyMeHTapus. MHOrue mnpeaMeTHble 3HAHUS U CHOCOOBI
nesTenbHOCTH  (BKirouast — ucnodib3oBanue  cpeacts  MKT),  ocBoeHHbIe
oOydaromumucs Ha 0Oa3ze WHGOPMATHKH, HAXOJAT NMPUMEHEHHE KaKk B paMKax
o0pa3oBaTeIbLHOrO Mpoliecca Mpyu U3YUSHUH APYTUX MPEIMETHBIX 001acTeil, Tak U
B MHBIX XU3HEHHBIX CUTYyalUsiX, CTAHOBSATCA 3HAYUMBIMH i (HOPMHUPOBAHUS
Ka4yeCTB JIMYHOCTH, T. €. OPUECHTUPOBAHBI Ha (POPMHUPOBAHUE METAMPEIMETHBIX U
JMYHOCTHBIX PE3YJIbTATOB.

ITo Tumy nmporpamma — o0111epa3BUBAIOLIAS.
ITo Buay nporpamMmma - MOAUQPUITUPOBAHHAS.

Hanpaenennocmo npozpammoi.

JlononHuTenbHas oobiiepa3BuBaromias mporpamma «3D  MopenupoBaHUE»-
TeXHUYECKO# HaNpaBICHHOCTH OPUEHTUPOBAHA Ha (OPMHPOBAHUE U PaA3BUTHE
TBOPUYECKHUX CIIOCOOHOCTEN 00YyJAIOIINXCSI, HA BBISIBIICHUE, PA3BUTHE U MOACPKKY
TAJAHTIUBBIX U CTIOCOOHBIX YUAIINXCH.

JlomonHuTenbHass ~— oOliepas3BUBarolias — mporpamma  paspaboTaHa B
COOTBETCTBHH C JOKyMEHTaMHU:

— MenepanbabiM 3akoHOM «O06 06pazoBanuu B Poccuiickoit deneparun» (3akon 00
obOpazoBanun 2013 — denepanbubiii 3akoH 0T 29.12.2012 Ne 273-03 «0O6
oOpazoBanuu B Poccuiickoii deneparmy);

— Ilpuka3z MunuctepcrBa npocsemieHusi PO ot 27 utons 2022 r. N 629 “O6
yTBepkneHun Ilopsnka opraHu3am ©  OCYIIECTBICHHS 00pa30BaTENbHON
JESTENHHOCTH TI0 TIOTIOJHUTEIBHBIM 00IIe00pa30BaTEIbHBIM IIpOrpaMmam”;

— IloctanoBienneM [7TaBHOTO TrOCYZapCTBEHHOIO CaHUTapHOro Bpadya PO or
04.07.2014 Ne 41 «O6 yrBepxaenun CanlluH 2.4.4.3172-14 «CanutapHo-
AMUJEMHOJIOTUYECKUE TPeOOBaHUS K YCTPOWCTBY, COAEPKAHUIO M OpraHU3aluu
pexuMa paboThl 00pa30BaTENbHBIX OPraHU3alMi JOMOJHUTEIBHOIO 00pa30BaHUs
JIETeI;

- Ilpuka3z MunuctepctBa npocsemnieHuss PO or 27 wurons 2022 . N 629 “0O6
yTBepxkaeHun Ilopsiaka opraHu3anuu ¢ OCYIIECTBICHUS 00pa3oBaTeIbHOU
NEATEeNIbHOCTH IO JAOTOJHUTEIbHBIM 00111€00pa30BaTeIbHBIM IporpaMMam’’;

— MeroauyeckuMu PEKOMEHJIALMSIMUA [0 MPOEKTUPOBAHUIO JTOMOJHUTEIIBHBIX
00111e00pa3oBaTeNbHbIX 0011I€pa3BUBAIOLINX TPOTPaMM;



- llomoxkeHueM O  JIOMOJIHUTENBHBIX  OOIIEpPa3BUBAIOIIMX  MPOrpamMMax,
peanusyemMbix B MBOYVY «llepBomarickuii [{O».

Hoeuma, axKmyajibHoOCmb, neoazozuueckas ueﬂecooﬁpaa‘uocmb.

BypHoe pa3BuTHE TEXHUKHU U TEXHOJIOTUIN B OCIEAHUE NECATUIIETHS TPEOYIOT
OT COBPEMEHHOI'0 YEJI0BEKA 3HAHUM U3 MHOTUX OTPACJIEN HAYK, UCIIOJIb30BaHUS TEX-
HUYECKHUX CPEJCTB U TEXHOJOTUUECKUX CUCTEM, CUCTEM CBSI3U U 00paboTKu HHPOP-
Manuu. [lepen cneumamucTamMu CTaBATCS HE TOJIBKO Y3KHE MpOoQeccHOoHaNbHbIE
3a/layd, HO W 3aJlayd, [UJIs PELIEHUs KOTOPBIX TPEOYIOTCS 3HAHUS U3 CMEKHBIX
oOnacTeil HayK.

B nmpeamerax ecTecTBEHHOHAay4HOro ULHMKJIAa Trpaduueckas MOATOTOBKA
oOy4aromuxcs Ha OCHOBE MH(OPMAIMOHHBIE TEXHOJIOTMU — HEOOXOJUMOE 3BEHO
UHTETpaluu MEeXAy MpeaMeTaMu. DTO CBA3aHO C TE€M, YTO KOMIBIOTEp CTall
OCHOBHBIM ~ MHCTPYMEHTOM TPOCKTUPOBaHUsA. UTOOBI BBIMYCKHUK  IIKOJIBI
yIIOBJIETBOPSJI TPEOOBAHUSIM COBPEMEHHOI'0 OOIIECTBA, OH JOJKEH HE TOJBKO
YMETh I'PaMOTHO BBIMOJHATH YE€PTEK, HO M UCTIOJIB30BATH JJII 3TOIO0 COBPEMEHHBIE
CUCTEMBbI aBTOMATHU3UPOBAHHOTO MMPOECKTUPOBAHMS.

3aMeHa MatepuaibHBIX MOJIETEH M3y4aeMbIX M€OMETPUUECKUX OOBEKTOB Ha
BUPTYaJbHbIE TPEXMEpPHBIE MOJIENM, BBITIOJIHEHHbIE ¢ ucnoib3oBanuem CAITIP,
MO3BOJIIET B TIPOLIECCE€ CO3JaHUSl TPOEKTOB UCIOJIb30BaTh 00Jiee CIOXKHBIE
reoMmerpudeckue popmbl. OTOOpakeHHE TPEXMEPHON MOJIETN Ha SKpaHe MOHUTOPA
- Ha IUIOCKOCTH B KapKaCHOM WM TOHUPOBAHHOM pEXUME IPOCMOTpa,
COIMOCTaBJIEHUE HUX C TPAJULHUOHHBIM JBYMEPHBIM H300pPAKEHUEM I03BOJISET
oOydaroleMycs Ha KayeCTBEHHO HOBOM YpPOBHE BOCIPUHHUMATH Yy4eOHYIO HH-
dbopmaruro.

[Tporpamma mocesmena uzydennto KOMITAC-3D. Hcnons3oBanue JTaHHOM
CpeIlbl TaeT BO3MOKHOCTH O0Y4YaOIIEeMyCs B MPOIIECCE CO3MaHUSI U IEMOHCTPALINH
NpOoeKTa  TMOKa3aTh  MPOILECC  MPOCKTUPOBAHUS  CIOXKHBIX  TPEXMEPHBIX
reoMeTpu4YecKux OoOBeKTOB. [IpoBecTn MoaenupoBaHWe U MaTeMaTHYECKHE
pacyeThl 3TUX OOBEKTOB MPU HMCIOJIB30BAHUU PA3JIMYHBIX MaTepUalioB (MeETalll,
nepeo u T.1.). Comepikanne Kypca HampaBieHo Ha (POPMHUPOBAHUE Y 00 yHarOIINXCS
MPAKTUYECKUX HABBIKOB MOJCIHPOBAHUS M MPOEKTUPOBAHHUS B MPOrpaMme
KOMIITAC-3D.

B cootBerctBUM ¢ TpeOoBaHusIMUH DenepanbHOTO  TOCYIAPCTBEHHOTO

00pa30BaTEIbHOrO CTaHAApTa OCHOBHOTO 00IIero oOpa3oBaHHs K pe3yjbTaTaMm
npeaMeTHon obnactu  «TexHonorus», IUIAHUPYEMbIE PE3yIbTaThl OCBOCHUS
npeamera « TeXHOIOoTrus» OTpaXkaroT:
- OCO3HAaHHE pOJM TEXHUKUM W TEXHOJIOTMH Ui IPOrPECCHUBHOIO Pa3BUTHUSA
o0miecTBa; hopMHpOBaHHE LEIOCTHOTO MPEACTaBICHHS O TeXHOC(hEpe, CYIIHOCTH
TEXHOJIOTUYECKOM KYJbTYpPbl W KYJIBTYpbl TpPYJa; YSCHEHHE COLUHMAIBHBIX U
AKOJIOTUYECKUX TMOCHEACTBUI  pPa3BUTHS TEXHOJOTHH MPOMBIIUIEHHOTO U
CEJIbCKOXO03MCTBEHHOIO IIPOU3BOJICTBA, SHEPTETUKHU U TPAHCIIOPTA;



- OBJIAJICHUE METOJaMU y4eOHO-UCCIEAOBATEIBCKOM U MPOEKTHON NIESITEIBHOCTH,
pelieHrs TBOPUECKUX 3aj1au, MOJICTUPOBAHUS, KOHCTPYUPOBAHUS U ICTETUYECKOTO
o opMIICHUS U3/IENIHNM, 00ECIIeUeHHs] COXPAHHOCTH MPOAYKTOB TPY/a;

- OBJaJieHUE cpeAcTBaMu U (popMamu rpaduueckoro oToOpaxeHus OObEKTOB WU
MIPOIIECCOB, ITPaBUIIAMHU BBITIOJHEHUS TpaPUUIECKON JTOKYMEHTAINY;

- (dopMuUpOBaHUE YMEHUW YyCTaHABIWMBATH B3aUMOCBS3b 3HAHUU 1O Pa3HBIM
y4eOHBIM MpeMEeTaM Ui PelIeHUs TPUKIAIHBIX YUeOHBIX 3a/1a4;

- pa3BUTUE YMEHUM MPUMEHSITh TEXHOJIOTUU MPEACTAaBICHUS, MPEeOOpa3oBaHUs U
WCIIOJIb30BaHusl MH(OpMaIMK, OIEHUBATh BO3MOXKHOCTH U 00JIACTH MPUMEHEHUS
cpeactB u wuHcTpymeHToB MKT B COBpeMEHHOM TMpPOM3BOJCTBE WU cdepe
00CITy)KUBaHUS;

- (hoopMHUpOBaHUE MPECTABICHUI 0 MUpe Mpodecchil, CBA3aHHBIX C U3y4aeMbIMU
TEXHOJIOTHSIMU, UX BOCTPEOOBAHHOCTH Ha PHIHKE TPY/a.

B cpennem 3BeHe 00pa3oBaHMS IIKOJIBI OCYIIECTBISETCS HAYaJlbHBIA ATall
podeCcCHOHATBFHOTO0 CaMOOTPEICIICHHS YUaIIUXCs, B X0Ji¢ KOTOPOTO OHHM 3HAKO-
MATCSI C MUPOM TpyJa U ipodeccuid, moay4aroT nepBOHAYAIBHYIO OOIIETPYI0BYIO
MOJATOTOBKY W AJIEMEHTapHbIC HaBBIKK Tpyaa. Ha sTom aTame 3akmaapiBacTcs O6a3a
JUIT  WU3yYeHHsT OOIMMX OCHOB TPOM3BOJACTBA W  Oyaymiero  BbIOOpa
npodeccroHaIbHON Kapbephl B YCIOBUSAX PhIHKA TPY/IA.

JlanHass TmporpaMMa TO3BOJIUT OOYYAIOMIMMCS TMPUOOPECTH OCHOBBI

BJIQJICHUS] MHCTPYMEHTOM JJisi CO3/IaHHsI MHTEPHEPOB, TEXHUYECKUX OOBEKTOB B
penakTtope TpE€XMepHOW rpaduku. ITO, HECOMHEHHO, OylIeT CIocoOCTBOBATH
npodopueHTAIMH IeTel B 00JIaCTH COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHM, a
TaK K€ 3HAYUTEIBHO PACIIUPUT UX KPYT030D.
OcHoBHBIM MeTOZI0M 00y4deHus B Kypce «Kommnerotepnas rpadpuxka KOMITIAC 3D
LT» saBnsercs meron mnpoekToB. [IpoekTHass IesITEeNbHOCTHh IMO3BOJISIET Pa3BUTH
UCCIIEIOBATEIbCKUE M  TBOpPYECKHE CMOCOOHOCTHM  oOyuaromuxcs. Kpome
pa3pabOTKH TPOEKTOB TMOJ PYKOBOJCTBOM YYMUTENS YYaIIUMCA TpejiararoTcs
IPaKTUYECKUE 3aaHus ISl CAMOCTOSITEIbHOTO BBITOTHEHHUS.

Ileoazozuueckan uenecooopasnocmv  npocpammot  (JOTOITHUTEIBHOM
o01reo0pa3oBaTeIbHON MPOrPaMMBbI) SIBJISETCS BKJIIOYCHHE OOYy4arolIuxcsl B
AKTHUBHYIO TBOPYECKYIO JESTEIbHOCTh HAa OCHOBE CHUCTEMHO-IEATEIIbHOCTHOTO U
JUYHOCTHO-OPUEHTUPOBAHHOTO TOJAXO0J0B B 00yueHuu. JIr0O0OW TEeXHUYECKUN
00BEKT, YTOOBI TIOJIH30BAJICS CIIPOCOM, JOJKEH OBITh HE TOJBKO HAJIEKHBIM, HO U
ACTETUYECKU-TIPUBJIEKATEIIbHBIM.

3aHATUS  Pa3BUBAIOT  ACTETUYECKUH  BKYC, TEXHHYECKYIO  MBICIb,
BooOpakeHne, (HOPMHUPYIOT KOHCTPYKTHBHBIC HAaBBIKUA. [IOBBIIAIOT Ka4ecTBO
MPOBOJMMOrO  TOCJE€  IIKOJbHBIX  3aHSITUH  BPEMEHHM, UYTO  pPa3BUBAET
KOMMYHUKAaTHUBHBIE  yYMEHHUS, COJICUCTBYIOT MNPOQUIAKTUKE  acOLMaIbHOTO
MOBEJICHUSA IETEU U TTOJIPOCTKOB.

[Ipu peanuzanuu NporpaMMbl OCHOBHBIM METOAOM OOYYEHHS SIBISETCS
METOJ] MCCJIEIOBATEIILCKON M MPOEKTHOW AESATEILHOCTH, B KOTOPOM BBIJETSIOTCS
CICIYIOIIME JTamlbl: MOATOTOBUTEIbHBIA, ITOUCKOBBINA, HCCIEI0BATEIbCKUH,
NPOCKTUPOBOYHBIA, TEXHOJOTHYECKUA W 3aKIIOYUTENIbHbIA. JlaHHBIH MeETON
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IIO3BOJIUT O6y‘—IaIOIHI/IMC$I CaMOCTOATCIILHO pPCIIaThb PA3IMYHBIC 3aAda4H, KOTOPLIC
BO3HUKAIOT IIPH pCaIn3alu IMPOCKTOB.

Ilenv u 3a0auu.

Ienw:

OBJIaJlcHue HaBblkamu pabotrel B nporpamme KOMITAC - 3D, a Takx
ke TpaduyecKol TMOJATOTOBKOM, KOTOpash TMOMOXKET B YCBOGHUM Pa3IMUYHBIX
MpEeAMETOB, TAKUX, KAK MaTeMaTuKa, Tpy/I0Boe oOydeHue, nHGOpMaTHKa, a TAaKKe
B OyIyIIeM YCHEIIHO JeWCTBOBaTh B MUPE COBPEMEHHBIX TEXHOJIOTUH. YdJaliuecs
MOJIY4aloT MPAKTUYECKUM HHCTPYMEHT, IMO3BOJISIONIMN paboTaTh C TpEeXMEpPHOU
rpadukoil. BeisiBIeHHe U TOMJAEpPKKA TEXHUYECKH TaJaHTIUBBIX JCTEH.
[ToaroroBka oOywaromuxcs K ydactuio B yemnuonate JuniorSkills (FOuuop
[Tpodn).
3aoauu:
Oobpa3zosamenvhoie:

» ®opMuUpOBaHKE MO3UTHBHOTO 3MOIIMOHAIBLHO OKPAIIEHHOTO OTHOIICHUS K

TPYy KaK JUYHOU M OOIIECTBEHHOM IIECHHOCTH.

» ®opmupoBath 3HaHUS, YMEHHS, HAaBBIKK B 00sactu 3D mMomenmupoBaHus

» ®opMupoBaTh YMEHHS CAMOCTOSATEILHO TPUMEHSTH MOJYICHHBIC 3HAHUS Ha
MpaKTHKE.

» @opMHpOBaHHE YMEHHWH TUTAHWPOBAHHS, OPTraHU3alldd U KOHTPOJS CBOECH
NEATEIbHOCTH.

» OcBoenne u (QopMmupoBaHHE NPAKTHYESCKHX HABBHIKOB paboTel Ha 3D
IIPUHTEPE;

» ®opMuUpOBaHHE OCHOB TPYJOBOH W SKOJOTHYECKOW KYJIBTYpPBI, YMCHHI
KOOIIEpaluy U COTPYIHUYECTBA B TPYJIOBOM IIPOLIECCE

» @opMHpOBaHHE YMEHHUS BBHITIOJIHATH T'€OMETPHUECKHE TIOCTPOCHUS U
npeoOpa3oBaHus;

» IlpuoOpereHne yMECHHIA M HAaBBIKOB B PEIICHHH I€OMETPHUUYSCKUX 3a]a4 B
nporpamme KOMIIAC;

» TloaroroBka k yuactuto B uemmnuonate JunirSkills (FOuuop Ipodn).
Pazeusaromue:

» PazBuBaTh CBOIl KPyro3op, UHTEPEC K COBPEMEHHBIM TEXHOJIOTHSIM;

» PazBuBaTh TBOpUECKYIO (paHTa3MI0, BHUMAaHHUE, MaMsATh, BOOOpaKCHHE.

» Pa3BuBaTh MOTOPHUKY PYKH U TJIa30MeED.

» Pa3BuBaTh ACTETHUYECKUI BKYC.

» PazBuTHE TBOPYECKMX BO3ZMOXKHOCTEH yJaluxcs, 3JIEMEHTOB TEXHHUECKOTO
MBIIUICHHS, KOHCTPYKTOPCKUX CIIOCOOHOCTEIA.

» PazBuTHE TBOPYECKH aKTUBHOU JTUYHOCTH

» Pa3zBuTHe yMEHH W HABBIKOB CaMOCTOSITEIBHOTO  HCIIOJIb30BaHMUS

KOMITBIOTEpA B KAUECTBE CPEJICTBA JJIS pEIIeHHs rpadrudeckux 3amad.
Bocnumamenvnoie:
» BocnuTath aKKypaTHOCTh, ONPSITHOCTh, TUCITUTUTHHUPOBAHHOCTb.
» BocnuTath 4yBCTBO MATPHOTHU3MA, TPAKIAHCTBEHHOCTH.



» Bocnurath Takue KauecTBa, Kak JpyKeI00Hue, OTBETCTBEHHOCTD,
B3aMMOTIOMOIIb, YECTHOCTb.
» BocrnutaTh yBaxeHHe K TPYIY.

Conepxanue JIAHHOM MPOrpaMMBbl OPraHU30BaHO o NPUHIUIY
aubdepeHUMANMU, WCXOA W3 JIUArHOCTUKH W CTAPTOBBIX BO3MOKHOCTEH
00ydJaromuxcs, B COOTBETCTBUHU CO CICAYIONTUMU YPOBHSIMHU CIIOKHOCTH:

1. cmapmossiii yposens,

2. 6a308blil YPOBEHb,

3. npoosuHymulil ypoGeHs.

OpraHu3anuoHHO-NEeAArOrMYeCKUe YCJIA0BUS Peain3aluu NporpaMmbl

Bo3pacm oemeit, yuacmeyrowiux 6 peanuzayuu npocpammol.

[lporpamma oObvenunenus «3D MopenupoBaHue» mpenHa3HA4YeHA IS
oOyuaromumxcs 11-17 ner (5-11 kmacc). HaGop aereit cBOOOAHBIN, MPUHUMAIOTCS
Bce kemnaromme. Kypc mUKINYeH, 4TO TOMOTaeT 3aHUMAThCS Ha KPYXKKE YUaIHMCSI
pa3HOro BO3pacTa, a 3TO, B CBOIO OYepeib, MOJCTETUBACT MJIAAIIUX K aKTHBHBIM
JACUCTBHUSAM, CTapIINM pedsiTaM JaeTcs BO3MOXKHOCTH IEpelaTh CBOM 3HAHUS H
yMEHUS.

Cpoku peanuzayuu u Imansvl 00y4eHusl.

JlanHas nmporpamMma peanu3yeTcst Ha npoTsikeHnu 1 roga. KonudecTBo yueOHBIX
Heenb — 36. 3aHATHS B 00beIMHEHUHN MTPOBOJISITCS B COOTBETCTBUU C
pacnycaHueM 3aHSATHI.

OO6muit 00beM yueOHBIX 3aHATHIN —72 akajeMudeckux daca (1 akageMudecKui
yac paBeH 45 MUHyTaMm).

IIpooonicumenvrocms u KOAUYeCmao 3aHAMUlL 8 Heoeo .
1 pa3 nmo 2akagemMudeckux yaca B Heneno (90 MuHyT).

ITocne oOydeHus MOaHHOW IporpaMMe OOydYaroImMecs MOTYT CaMOCTOSTEIBHO
IJIAHUPOBATh W BBITIOJIHATH MIPOCTHIC YEPTEXKH, BRIMOIHATE 2D — MomenupoBanue,
3D - MoaenupoBaHKUE U TEXHUYCCKHUE TIPOCKTHI, PEATH30BLIBATh PA3INIHBIC HICH B
peaJIbHBIX 00BEKTaX.

Dopmbl OeamenbHOCHU.

3aHTHS POBOASITCS 1O ABYM (JOpMaM: BCEM COCTAaBOM OOBEAMHEHUS U TPYTIITAMH.
Hcnonp3ytoTcsi CIOBECHbIC, HArJSHBIE W MPAKTUYECKHE METOAbl PabOTHI.
OCHOBHBIM METOJIOM OOYyYEHUSI: TBOPUECKUE MPOEKTHI. J{J ycnenHoil peanuzanuu
MPOTrpaMMBbl UCTIONB3YIOTCS PA3IMYHbIE METOJIbI U TIPUEMBI.
Metoaml:

® O0BSACHUTEIIbHO-UIUTIOCTPATUBHBIH;

® pPENpOAYKTHUBHBIN;



YACTUYHO IMOMCKOBBIN;

METO/I MPAKTUYECKON JIESITETbHOCTH;
METO/I MPOECKTHOU 1€ TETHHOCTH.

METO/1 MPOOJIEMHOTO 00yUEeHHUS

METObI TPAHCISALNK YUYEOHBIX MaTePHUAIIOB

Oosicudaemule pe3yrvmamosl u CROCOOBL UX NPOBEPKUL.

DopMbI HOABEJIEHUS UTOTOB PEATU3AIIMHI JOMOJHUTEILHONM VY4eOHOM IIPOrpaMMbl.

[Tocne ocBoeHUs MPOTPaMMBbI O0YJAIOIITUECS QOIHCHBL UMEMb NPeOCaBIeHUL:

>

>

0 (hopme NpeIMETOB ¥ FEOMETPUUECKUX Tl (COCTaB, CTPYKTYpa, pPa3Mepsl), a
Takke 00 UX MOJ0KEHUH U OPUEHTALIMH B IPOCTPAHCTBE;

00 KCIOJIb30BaHUU KOMITBIOTEPOB U MHOKUTEJIBHOMN ammapaTypbl B CO3aHUH
Y U3rOTOBJICHUU KOHCTPYKTOPCKOM JOKYMEHTALIUU

O0JIJCHBL 3HAMDb -

VV VWV VVVYVY

paBWJia TEXHUKUA 0€30MaCHOCTH U IMYHOM TMTUEHBI MTPU padoTe;
YCTPOKCTBO U Ha3HaueHue 3 /[-npuHrepa,

untepdeiic 2D u 3D u Bo3moxkHocTu nporpammbl Kommnac 3D;

pa3MnyHbIE CTIOCOOBI CO3/JaHUS TPEXMEPHBIX MOJIeJIel AeTaneil u COOPOUHBIX
€MHUI] MAITMHHBIMU METO/IaMU,

n300pakeHns: Ha 4epTeke (OCHOBHBIE U JOIOJHUTENbHBIE BHJIbI, pa3pe3bl,
CEUCHHUS);

CHOCOOBI CO3/IaHus U peJaKTUpOBaHUs U300paxkeHuil B nporpamme 3D;
YTEeHUE U HauepTaHUE IPOCTHIX YEPTEKEH;

O0JIAHCHBL YMEmb.

>

>

paIMoHaIbHO OPraHU30BBIBAaTh pabouee MecTo. CoOII01aTh TpaBuiia TEXHUKH
0€e30MacHOCTH;
YMETh YATATh U BBITOJHATH YEPTEIKU, ICKU3BI, TCXHHUCCKHE PUCYHKH;

CO3/1aBaTh M300paKCHHS M3 TIPOCTHIX 0OBEKTOB (JIMHHUM, TyT, OKPYKHOCTEH H T. 11.);

>

>

UCIIOJI30BaTh T'€OMETPUYECKHUE TOCTPOEHHUSI IMPHU BBINOIHEHUU YepTEkKEn
PYYHBIM U MAIIMHHBIM CIIOCOOOM;

BBITIOJTHSTH OCHOBHBIE MOJICIIMPYIOIINE OTIEPAIIMU HaJl 00hEKTaMu (CO3/1aHue,
yIalieHHe, IepeMelieHue, U3MEpeHne, MacIllITAOUPOBAHUE U T. [1.);
IPOU3BOJIUTH OTIEPAIINH C pa3MEpaMH OOBEKTA;

COXpaHITh  OTACNbHBIE (QparMeHTHl  (AeTanu) [ JajJbHEHIIero
UCIIOJIb30BAHMUS;

HAO0JIFI0IaTh ¥ aHATM3UPOBATh (pOopMy TIpeiMeTa (C HaTyphl U IO TpaduuecKum
U300pa)KEHUSIM ), BBITIONHSATh TEXHUYECKUE PUCYHKH.

MIPUMEHSITH 000pPYyI0BaHUE MO HA3HAUYECHUIO, POU3BOIUTH €TI0 HANAJKY;
SKOHOMHO PacxoJI0BaTh MaTepHUabl U SJIEKTPOIHEPTUIO;



>

OCYLIECTBJISITh ~ MOUCK MHPOPMALMK W3  Pa3IUYHbIX  MCTOYHUKOB,
IJIAHUPOBATH CBOIO JIE€ATEIBHOCTD.

MIPOBOJUTH OLIEHKY M MCTIBITAHUE TIOJYYEHHOTO MPOIYKTa;

aHAIM3UPOBATh BO3MOXHBIE TEXHOJOTHYECKHE PEILICHUS, OINPEAENiATh UX
JOCTOMHCTBA U HEJOCTATKH B KOHTEKCTE 3a/IaHHON CUTYallUu;

U3rOTOBJIEHUE MAaTEepUaJIbHOTO MPOAYKTAa Ha OCHOBE TEXHOJIOTMYECKON
JOKYMEHTAllMM C TPUMEHEHHEM JJIEMEHTapHBIX (He TpeOyroumx
PETrYIMPOBaHUSI) U CIOXKHBIX (TpeOYIOIMX PEryJIHpOBaHUS / HACTPOIMKH)
TEXHOJIOTUUECKOT0 000pYy10BaHUS;

IPOBOAUTH U aHATM3UPOBATH Pa3pabOTKy U / WK peaan3alnio IPUKIaIHbIX
IPOEKTOB, NMPEANONAraoIIMX:

Ilpeomemmnuvie pe3yromamel:

>

>
>

3HAHHUC I‘pa(i)I/I"ICCKOI‘O A3bIKa 06IJ_[€HI/I$I, nepeaavn u XpaHCHUA I/IH(i)OpMaL[I/II/I
0 MnpeaMCeTHOM MHPC C TIOMOIIbIO PA3JINYHBIX I‘pa(i)I/I"IeCKI/IX MCTOOOB,
CIIOCOOOB H IMpaBnJI OTO6pa}KCHI/I$I €C Ha INIOCKOCTH, a TaKXC IIPUCMOB
CUHNTBIBAHMUA,

3HAHUC ITpaBUJIa TCXHUKH 0€e30MMacHOCTH BO BpCM:A pa6OTBI;

OBJIaJICHUE  METOJaMU  Y4eOHO-HUCCIEJOBATEIbCKOM U MPOEKTHOM
NeSTEeHHOCTH, pelIeHus TBOPUYECKUX 3anad, MOJIETUPOBAHUS,
KOHCTPYHUPOBAaHUS; TPOCKTUPOBAHMS;

IPAKTUYECKOE OCBOCHHUE 00 y4aroIIMMUCs OCHOB IPOEKTHO-

UCCJIeI0BATEIbCKOM JESITEIbHOCTH;

OBJIaJIeHUE CIIOc00aM CO3/IaHMs TPEXMEPHBIX MOJIeNiel U COOPOYHBIX €IMHHUII
MallMHHBIMA ~METOJAMH, B CHCTEMaxX TPEXMEPHOTO MOJEIUPOBAHUS
KOMITAC-3D.

OBJIQJICHUE cpefcTBaMu U dopMaMu Tpaduueckoro oToopakeHuss 00BEKTOB
WIA TPOLIECCOB, TPaBHJIAMHU BBITIOJHEHUSI TpadUUYECKONl TOKyMEHTAIUH,
OBJIaJICHWE METOAAMHU YTCHHS TEXHHYECKOW, TEXHOJOTMYECKOW U
WHCTPYKTUBHOW MH(OpMAIINU;

OIICHMBAaHUE CBOCH CMOCOOHOCTH K TPYAy B KOHKPETHOW MPEIMETHON
JeSTETHHOCTH; OCO3HAHUE OTBETCTBEHHOCTH 3a KQ4€CTBO PE3YJIHTATOB TPY/IA;
JOKYyMEHTHPOBaHUE PE3yJIbTATOB TPY/Aa U MPOCKTHOU ACATEIHHOCTH; PACUET
ce0eCTOMMOCTH TPOAYKTa Tpynda; MpUMEpHas IKOHOMHYECKas OIeHKa
BO3MOYKHOM MIPHOBUTH ¢ YYETOM CIIOKUBIIEHCS CUTYallMd Ha PHIHKE TOBAPOB
M YCIIyT;

Pa30BBIOT HABBIK 0OBEMHOTO, MTPOCTPAHCTBEHHOTO, JIOTHYECKOTO MBIIIIICHUS
U KOHCTPYKTOPCKHE CIIOCOOHOCTH;

HAy4JaTCs MPUMEHSTh M3yYEHHBIE MHCTPYMEHTHI TIPH BBITIOJIHEHUH HAYYHO-
TEXHHUYECKUX MMPOCKTOB;

MOJTy4aT He0OXOIMMbIE HABBIKH JIJIST OPTaHU3AIUN CAaMOCTOSATEILHON paboThI;
MOBBICSIT CBOXO MH(POPMAIIMOHHYIO KYJIBTYPY.

Memanpeomemmoie pe3yivmamol.



UMETh TBOPUYECKOE MBIIIJICHHE, IOTUYECKOE U MPOCTPAHCTBEHHOE MBIIIIJICHHE,
CTaTUYECKUX, TUHAMHUECKUX MPOCTPAHCTBEHHBIX MPEACTABICHHUI;
CaMOCTOSITEJIbHOE OIpPEACIICHUE LEId CBOEro OOyYeHHMs, MOCTaHOBKa U
dbopmynupoBka s ceOsi HOBBIX 3alad B yu€Oe U MO3HABATEIbHOU
JeSTebHOCTH;

BUPTyaJIbHOE M HATypHOE MOJCIMPOBAHHE TEXHUYECKUX OOBEKTOB,
IPOAYKTOB U TEXHOJIOTUYECKUX IMPOIIECCOB; MPOSBICHHE MHHOBAIMOHHOTO
NOAXO0Ma K PEIICHUI0 YyYeOHBIX M TPAKTUYECKUX 3aJad B TIpoIiecce
MOJIETTMPOBAHMS U3ENHSI UIIM TEXHOJIOTUYECKOro MpoIiecca;

dopMupoBaHUE W PA3BUTHE KOMIETCHTHOCTH B OOJACTH HCIIOJIb30BaHUS
UH(GOPMAIIMOHHO-KOMMYHUKAaIMOHHBIX TexHonoruit (MKT); BeiGop nist
peIICHUS TIO03HABAaTEIbHBIX W KOMMYHUKATHBHBIX 33Jlad  Pa3JIMYHBIX
MCTOYHHKOB HMH(OpPMAINH, BKIIOYAs JHIMKIONEINHU, CIOBApPH, WHTEPHET-
pecypchl U Ipyrue 0asbl TaHHBIX;

OpraHm3anus y4eOHOro COTPYIHHYECTBA M COBMECTHOH JIESTEITHHOCTH C
yUUTEIIEM W CBEPCTHHUKAMHM, COTJIACOBAHWE W KOOPIWHAIIUS COBMECTHOM
IIO3HABATEIbHO-TPYIOBOM JEATEIBHOCTH C JAPYTMMHM €€ Y4YaCTHUKaMU;
OOBEKTUBHOE OIICHMBAaHME BKJaJa CBOEH TO3HABATEIHLHO-TPYAOBOM
JESTENLHOCTH B PEIIEHUE OOIIMX 3a71a49 KOJJICKTUBA;

OCBOSIT pa3HbIE CIIOCOOBI PEIICHUs] TPOOJIEM TBOPUECKOTO M TEXHHYECKOTO
XapakTepa.

pPa30BBIOT yMEHHE CTaBUTh II€JIM - CO3/aBaTh TBOpYECKHE pPabOTHI,
IUTAHUPOBATh JIOCTHKEHUE OTON I1eNM, KOHTPOJIHMPOBATH BPEMEHHBIE U
TPYIOBBIE 3aTpaThl, CO3/aBaTh HArJSAHBIE JMHAMHYECKHE TrpaduyecKue
00BEKTHI B TIpoliecce paboThI;

MOJIy4aT BO3MOXKHOCTh OLICHUTDH MOJYYEHHBIN pe3ybTaT U COOTHECTH €T0 C
W3HAYaIbHBIM 3aMBICIIOM, BBITIOJIHUTH 110 HEOOXOJUMOCTH KOPPEKIIUIO JTNOO
pe3yibTarta, MO0 3aMbIca.

[Tomyyatr BO3MOXXHOCTH (OPMHUPOBATH JJIEMEHTAPHBIE KOHCTPYKTOPCKHUE
yMEeHHs TpeoOpa3oBbIBaTh (HOpPMY TMPEAMETOB B  COOTBETCTBHH C
PEIbSBIIEMBIMU TPEOOBAHUSAMY,

Jluunocmmnowte pes3yiomamol:

>
>

Y VYV

MMETh UHTEPEC Ha MMO3HAHUE MUPA C MOMOIIBIO KOMIIBIOTEPHBIX TEXHOJIOTHM.
yMeTh (DOPMUPOBATH KPUTUYECKOE M TBOPYECKOE MBINUICHUS YUYalIuXcs,
yMEHHE YBUIETh, CHOPMYIUPOBATH U PEUIUTH MPOOIeMY

y 00y4aromuxcsi BO3pacTeT TOTOBHOCTh U CIIOCOOHOCTh K CAMOPa3BUTHIO;
MOSIBUTCS M OKPEIMHET MOTHBALIASI TBOPUYECKOM AEATENBHOCTH;

MOBBICUTCSI CaMOOLICHKA Ha OCHOBE KPUTEPUEB YCICIIHOCTH JATOU
NEATEIBbHOCTH;

dbopMHupOBaHUE OTBETCTBEHHOTO OTHOIICHHWS K YYCHHIO, TOTOBHOCTH U
CIIOCOOHOCTH OO0y4YaroUIUXCcsi K CaMOpPa3BUTUIO W €aMOOOpa30BaHUIO Ha
OCHOBE MOTHBAIMM K OOYUYECHHMIO M TO3HAHUIO; OBJIAJICHUE BJIEMEHTAMH
OpraHu3aly YMCTBEHHOTO U (DU3UUECKOTO TPY/a;



» TOSBATCS HAaBBIKU COTPYAHHUYCCTBA B pPaA3HBIX CHTyalusaX, YMCHHC HC
CO31aBaThb KOH(l)J'II/IKTBI M HaXOAWUTb BBIXOAbI N3 CIIOPHBIX CHTyaHHfI;

» BOCIIUTAIOTCS DTHUYECKHE YyBCTBa, HPCKAC BCETO I[O6pO)KeHaT€HBHOCTB u
OMOIMOHAJIBHO-HPABCTBCHHAA OT3bIBUNBOCTD.

q)OprI H MOPHAIOK IMMPOBECACHUA aTTECTAIIUHN

JI71s1 onleHUBaHUs pe3yJbTaTOB OCBOEHUS MPOTpaMMbl pazpaboTanbl (GOHIBI
oneHouHbIX cpeacts ([Ipmnoxenue 1).

OueHuBaHue pe3ysIbTATOB OCBOCHMS MPOTPAMMBbI OCYILIECTBIIAECTCS HE B OAJIJIOBOM

CUCTCMC, a4 B [IPOICHTHOM COOTHOUMICHUH YCBOCHHOTO obobeMa mMartcpualia.

B cootBerctBun ¢ IIOJIOKEHUEM o ¢opmax, nepuoIuyHOCTH M MOPSIKE
NPOBEJICHUS TEKYIIEro KOHTPOJISI yCIEBAEMOCTH M MPOMEKYTOYHOM aTTecTaluu
oOydJaromuxcs MYHUITUITAIBHOTO OIOKETHOTO 00111e00pa30BaTEIBHOTO
yupexnenus «llepBomaiickuii 1ieHTp o6pazoanus» (MBOY «IlepBomaiickuit
HO») otrnenenus pomnoiaHuTeabHOro o6pazoBanus (O0O) (Ne 105- OJ[ or
23.11.2018 r.) pe3yJIbTATHBHOCTH OCBOEHHSI POrPAMMBbI OLICHUBAETCS 110 TPeM
YPOBHSAM:

BBICOKHI YPOBEHb - YCIIEIITHOE OCBOeHHE obydatonumcs 6oiee 70% conepxanus
o0pa3oBaTeIbHON MPOTrpaMMBbl, MOJIEKAIENH aTTECTAIIH.

cpelHMii ypoOBeHb - YycIlemHoe ocBoeHue oOydatommmcs ot 50% mo 70%
coziepkaHusi 00pa30BaTEIbHOM MPOTPaMMBI.

HHM3KHUH YpOBeHb - YCIEIIHOE OCBOECHHE oOyyaromumcs Menee 50% coaepikanus
00pa3oBaTeILHOM IPOTrPaMMBI.

OrneHka yCBOSHUS TPOTPaMMbI TPOU3BOAUTCS HA OCHOBE HAOIIOACHUH 3a TEKYIIEH
paboroii oOyuatomuxcsi. [lo mToram pe3ynbTaToOB OIMpoca, OCYIIECTBISEMOTO B
YCTHOW, TUCHBMEHHOW TECTOBOW (hopme, pe3ylbTaToB MPOBEPKH OOS3aTEITBHBIX
rpadudeckux pabor. UTorom ycBOGHHS MpOTrpaMMbl MOTYT OBITh YYacTHe
oOydJarommxcs B palOHHBIX M OOJACTHBIX KOHKYypCax W OJUMIIMAJAX IO
KOMITBIOTEPHOH Tpaduike U 4epUSHUIO.

HavanpHblil — mpoBoauTCs B Hauane yuyeOHoro roja. Ero nens — nepBoHavyaibHas
OLICHKA 3HAHUW U YMEHUI 00y4aromuXcs.

Texymuii — B TeueHue yueOHoro roja. Ero uenp — onpenenuTs CTENeHb YCBOCHUS
oOydJarommuMucs yaeOHOTO MaTepuana, mojaoop Haubonee 3HEKTUBHBIX METOJIOB
00yJeHHUS.

[TpomexyTOUHBIN /UTOTOBBIN— B cepeMHe W KOHIle ydueOHoro roaa. Ero menp —
ONpPEAECINTh M3MEHECHUE YPOBHS pPa3BUTHUA crocoOHocTe  OOyyYaroluxcs,
MOJIyYEHUE CBEJCHUM ISl COBEPIIIEHCTBOBAHUS MPOTPAMMBI K METOJIOB OOyUCHHUS.
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Hrorom peanusanuu JONOJHUTENBHON 001e00pa3oBaTeIbHON  MPOTrpaMMBbl
SABJIACTCS MPOEKT, TI€ MPOBEPSIETCS TEOPETUYECKasd U MPAKTUYECKas IOArOTOBKA
yqamuxcs. MerogoM poBepKU TEOPETUUECKUX 3HAHUN SBJISIETCS YCTHBIN OIIPOC.

PesynpraTamum  gesTenpHOCTH oOydarommxcs OyAyT HariasgHble OOBEKTHI
ACATCIbHOCTH, KOTOPBIC JICTKO 6YI[€T IMOCMOTPCTh U OLICHUTD.
Ilnanupyemslie pe3yJabTaThbl U (POPMBI UX IPOBEPKHU
Oopa3oBartenbuble | [lapamerpsl Kpurepun IHoka3zareaun MeTtoanku
pe3yabTaThl
Juunocmmuuie: Ymenue Ymenue CamocrosTensHoe HabGnronenue 3a
HaBBIKH paboTtath B pacnpenenaT U | e  pacrpeaeieHue 00yJaroIuMucs
COTPYIHHUYECTBA CO KOMaHsie UCIIOJTHSATh GyHKIM B X0j1¢ pabOThI
CBEPCTHUKAMU U pa3uyHbIe YYaCTHUKOB T'PYIIbl | HaJ IPOSKTOM
B3pOCJIBIMH B Gynkumyu npu IpH INIaHUPOBAHUN
HCCIIEI0BATEIIbCKOM pabote Hax HCCIeI0BaHus
U TIPOEKTHON UCCIICIOBAaHUEM | (ITPOCKTA);
ACATCIBbHOCTHU " IIPOCKTOM B ® BERIIIOJHEHUE
COCTaBC 4aCcTHU UCCIECOOBAHUS
KOMaH bl B COOTBETCTBUH C
pacripeneneHHbIMU
byHKIIUAMEI
Memanpeomemnuoie YmMmenne CamocrosatensH | CaMOCTOSTEILHOE HaoOmronenue 3a
: popMupoBaHUE TUTAaHUPOBATD U OCTb NIpH (unu B cocTaBe 00yJaroIUMHUCS
TOTOBHOCTH OCYHIECTBIIATH paspaboTke TPYIIIIbI) B X0Ji¢ paboOTHI
oOyJaromuxcs K yueOHyro taHa COOpKH | @ cocTaBJICHUE HaJ IPOCKTOM
HeseHanpaBIeHHOM ACATCIBHOCTH MOJIETN U TIaHa COOPKH
II03HABaTEIbHON IPOrPaMMUPOBA | MOJIEITH
JEeATEeIIbHOCTH — e Ompencnerme
yacTell IporpamMmmsl
e [IporpammupoBa
HUE U TECTUPOBAHUE
MOJENIH
® IIpE/CTaBIICHUE
JIeHCTBYIOLIEH
MOJIEJIN AYIUTOPUU
Ilpeomemmnoie ®opMupoBaHU Brinonnenune CBobOogHoe HaoOmronenue 3a
€ 3HaHUH 1 YOPAKHEHUN U | UCIIOJIb30BaHUE oOydaromumucs
YMEHUH Ui TBOPYECKUX pa3IMYHBIX npu
co3nanus 3/ 3a1aHU I MHCTPYMEHTOB BBITIOJTHEHU U
MOJEININ IpOrpaMMbl 3a/laHUM.
Kommnacc
dopMHUpOBaHU Beimonnenue | IlpumeHenue Beinonnenue
€ 3HaHW B YOPAKHEHUN U | pa3IMYHbIX BUIOB YOPKHEHUH U
obnactu CaMOCTOSITENIbH | MEXaHU3MOB B CaMOCTOSITEIbH
JeTaneu u BIX paboT, MPOEKTUPYEMBIX BIX padoT.
MEXaHU3MOB OTBETHI HA MOJEIISIX .
BOIPOCHI.
®opmupoBanu | BeimonHenue | YMeHue npaBUIbLHO AHanus
€ 3HaHUH 1 YOPA)KHEHUN U | UICHIOJIHATD YEPTEKH. BBITIOJTHEHU S

YMEHHU JUIs1

YIPAKHEHUN U
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Oo0pa3zoBarenbHbie | Ilapamerpsl Kpurepun Ioka3zarenu MeTtoauku
pe3yJabTaThl
CO3/IaHUs TBOPYECKUX TBOPYECKUX
yepTexei paboT. pa0bor.
PopMHUpPOBaHU Coznanue MOJIEJIb BBITOIHAET Ananus
€ 3HAaHUU 1 COOpKH Y3JI0OB U | MIOCTABJICHHYIO BBITOJIHCHUS
YMEHUH U1 TEXHUYECKUX | 3amady. IIporpamma | ymnpaxHeHHU U
CO3/IaHUs 00BEKTOB. XPaHHUTCS B TIAIKe TBOPYECKHUX
cOOPOYHBIX oOyuatoierocs u paboT.
€IMHUI] UICHTUPHUIHPYETCS
COOTBETCTBYIOIIUM
UMEHEM.
Y4yeOHO-TeMaTHYEeCKHU I TJIAH
Ne n/mt Tewma paznena, 3aHATHS. KonnuecTBo yacos DOpMBI TEKYILIETO
BCETO Teopus | mpaxkr | KOHTPOJIA U
uKa MMPOMEKYTOYHOU
aTTeCTalnu
1 OCHOBHBIE TTIOHATHS U 8 6 2 Kparkuii  ompoc
uHTepdeiic mporpaMmbl no T. B;
«KOMITAC» KpaTKUi OIpoc 1o
Teme;
MeAarornyecKoe
HaOJIFOIEHHE
2 MopaenupoBaHue Ha | 18 8 10 Kparkuii onpoc
IUIOCKOCTHU IO TCMC,
MeAaroruyecKoe
HaOJIFOIEHUE
3 Co3znanue 3D monaenei 18 6 12 Kparkuii onpoc
10 TEME;
MeAaroruyecKoe
HaOJIFOIEHUE
4 3D MomemupoBaHueE. 18 4 14 Kpatkwuii ompoc
10 TeME;
MeAaroruyecKoe
HaOJIFOICHUE
5 Co3nanue yepTexen 10 3 7 ITenaroruueckoe
HaOJII0IEHHE;
pe3yinbTaThl
COPEBHOBAaHUH,
aHau3
BBITIOJTHEHUS
TBOPYECKUX
pabot
Hroro: 72 27 45
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Conep:xkanmue:
Paznea 1. OcHoBHbIe oHsATHA U MHTepderic nporpaMmmbl <K KOMITAC

Beenenne. OcHOBHBIC NOHATHS KOMNIBIOTEPHOH rpadgukm. . 2 yaca
Henwu, 3agaun nporpaMMbl. OCHOBHbBIE MOHATUS YepueHus. TexHuKa 6€30MacHOCTH
B KoMmIbloTepHOM kiacce. IloHstust kommbioTepHOM rpaduku. Bo3moxxkHocTu
UCIIOJIb30BaHU UH(POPMAIIMOHHBIX TEXHOJIOTUI B KOHCTPYKTOPCKON M MPOEKTHOM
JEATENIbHOCTU UHKEHEPOB.

Hcnoab3zoBanue nporpaMmmuoii cpeabl «KOMITAC» B npogeccnoHaJIbHOM
NeATEJLHOCTH. 2 Yaca
[IpenmyiecTBa MHXKEHEPHOW KOMMBIOTEPHON TrpaduKu mepen TpaJaulUOHHBIMU

CpelcTBaMH KOHCTpyupoBaHus (co3manusi deprexeit). OCHOBHBIE CBEIACHHUS O
CAIIP KOMIIAC-3D LT.

OcHoBHblIe noHsATHSA. HazHaueHne rpadguyeckoro pexakropa
«KOMIITAC-3D». 2 yaca
Bo3M0XHOCTH M mpenmyllecTBa MporpaMMbl. Buabl TOKYMEHTOB, CO3/1aBacMble
IporpaMMou. 3aycK MporpaMmel.

OcHoOBHBIE 3JIEMEHTHI padoyero OKHA NPOorpaMMbl. 3HAKOMCTBO € NIAHEJISIMU
«KOMIIAC 3D» 2 yaca
HNutepdeiic npuiioxkeHUs: MEHIO, IMaHEIHM HHCTPYMEHTOB, CTPOKAa COOOIICHUH,
CTpOKa COCTOSIHUS M CTPOKa MapaMeTpoB, padouasi 0bnacts nporpaMmeal. [lopsimok
CO3aHMsl, OTKPBITHS ¥ COXpaHEeHHs (aiioB.

Pasznea 2. MoaeJupoBaHue HA NMJIOCKOCTH.

Hacrpoiika gunnii. [Tloctpoenue orpe3ka. 'eomeTpuieckue 00beKThI.
2 yaca
Tun nokymenta «®parment». Cucrema koopauHaT. OCHOBHbIE HHCTPYMEHTHI
na"venu «l'eomerpuueckne noctpoeHus». llopsaok co3maHus TOYKH, OTPE3Ka,
BCIIOMOTATENIbHBIX MpsAMbIX. CnocoObl M3MEHEHHS CBOWCTB TrpadUyecKux
MIPUMUTUBOB: U3MEHEHUE PAa3MEPOB, PACIIONOKEHUS, CTWIA JuHMUM. llepemenienue
00BEKTOB B paboueii 001acTH.

ITocTpoenue reomeTpuyecKux puryp.
4 yaca
Tun nokymenta «®@parmeHT». OCHOBHBIE HHCTPYMEHTHI MTaHenu «I'eomeTpuueckue
noctpoeHus». [lopsAmok co3gaHus OKPYKHOCTH, JJUIMIICA, NPSMOYIOJIbHUKA H
MHOroyrojibHuka. CrnocoObl H3MEHEHHs] CBOMCTB TIpaduuecKuX MNPUMHUTHUBOB:
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M3MEHEHHUE Pa3MEpOB, PACMOJIOKEeHUs, CTUisl JuHui. [lepeMenienre oOBEKTOB B
paboueii o6nacTu.

@dacku U ckpyrienus. 4 yaca
[loHsiTue MPUBA30K B KOMIBIOTEpHOU Trpaduke. BO3MOKHOCTH HCHOIb30BAHMS
MPUBS30K JJII TOYHBIX F€OMETPUUYECKUX MocTpoeHuidl. CrocoObl peaakTUpOBaHUS
00beKTOB. OCHOBHBIE OHATHS conpskeHui. [locTpoenue conpsikeHuil B yepTexax
netanei B nporpamme KOMITAC-3D LT

IIpocTanoBKa pa3MepoB U 0003HAYEHUI. 4 yaca
3HAaKOMCTBO C WHCTPYMEHTAJIbHON mMaHenpl0 «Pa3smepbl M TEXHOJIOTMYECKUE
o6o3HaueHus». [IpocTaHOBKA IMHEHHBIX, YTIOBBIX, JUAMETPATIbHBIX U paIMAIbHBIX
pa3MepoB.

IKenmopT U UMNOPT GaiioB. 4 yaca
CnocoObl  coxpanenus ¢ainoB. Pacmupenuss mnporpammsel. Mcnosnb3zoBanue
¢parmMeHToB B paboTe, B TOM YHCIIE U APYTUX MporpamM. JkcrnopT daito. UMmopT
daiinos.

Pasznen 3. Cozpanue 3D Moaesiei.

Ynpasjienue okHOM JlepeBo MocTpoeHusi. 2 4yaca
OCHOBHBIE TIPUHIUIIBI TPEXMEPHOTO MOJIENIUPOBaHUA. Bulbl TpEéXMEpHOro
MozaenupoBanusa. OOIIKMe MPUHIUMIB TBEPAOTEILHOTO MOJCIUPOBAHUS JeTajeH.
[Mopsnok co3manust TPEXMEPHOW MOJEIU JETald. YIPABICHUE OpPUCHTAIIMEW W
PEXKUMOM OTOOpaKeHUs AeTan. J[epeBo MOCTPOCHHS ACTaH.

IocTpoenue TpexMepHOM MOAe/IHM MPOCTHIX TeOMETPUIECKHX TeJl. 4 yaca
Coznanue ocHOBaHUM JeTanu MyTEM BblaBIUBaHus dcku3a. OOmume TpeboBaHus K
scku3aM ocHoBaHus Jeranu. [loctpoeHue 3-x MepHOl Mozenb Ky0a. 3-X MEepHbIE
MOJIEIH MPaBUIbHON U HEMPABUILHON 4-XTpaHHOW MUpPaMUJ, MOJAEIH 3-X TPaHHOU
MIPU3MBL.

TpexmepHoe MoneupoBaHue TeJl BpameHus. 4 yaca
TpexmepHoe womenupoBanue Ten Bpamenus B mporpamme KOMITAC-3D.
[TocTpoeHue TpexXMEepHBIX MOJENEH TeNl BpaIleHUs MO OCHOBAaHWIO. 3-X MepHas
MO/JIEJIb HWJIUHAPA. 3-X MEpHast MOAeNb KOoHyca. [locTpoeHne TpexMepHbIX MOEIIEN
TEeJ BpalleHus o 00pa3yrouiei JTUHUN.

Coznanne 3D mMoaesin MeTOI0M BbIIaBJIUBaHUA. 4 Yaca
Omnepanuu nmporpammbl KOMITAC-3D «mpuKIeUTh BBIaBIMBAaHUEMY, «BBIPE3aTh
BbIJIaBIMBaHUEMY. [loCTpoeHUE CIIOKHBIX TPEXMEPHBIX MOJIeNIe. Bo3MoxHOCTH
penaktupoBanus nporpammbel KOMITACC . pagakTrpoBaHue 3cKu3a, NapaMeTpOB
3JIEMEHTA.
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Cosnanue 3D Moenn, npuMeHsisi KHHEMATHYECKYIO onlepanmio. 4 yaca
[TocTpoeHue TpexMepHbIX MO/IeNIel IPUMEHSII KHHEMATHUYECKYIO ONEpPaLUIo.

Pasnea 4. 3D moageaupoBanue.

YcrpoiicTBo u npuHuun padorsl 3/[ mpunTepa.
Texnuka 6e3onacHocTu npu padore. 2 yaca
[Ipuniun pa6oter 31 mpuHTepa, ero yctpoilcTBo. TexHHKa 0€30MaCHOCTH IPHU
pabore Ha mpuHTepe. llpoToTunupoBanue, obmactb npumenenus. KoHkypcHoe
nsrokerue JunirSKills (FOuuop Ipodwu).

IHoaroroska npuHTepa K padore u ynpasjieHue uM. MarepuaJsbl. 2 yaca
[Inactuku ucnonb3yemsie it pabotsl Ha 3/ npunrepe. [loaroroBka npuHTepa K
paboTe, HacTpolika. YpaBjaeHue pad0OToOM MpUHTEpA.

IkcenopT GailiI0oB HA MPUHTEP. 2 Yyaca
[lepeHoc roToBOro 3aj1aHus ¢ KOMIbIOTEPA HAa MPUHTED.

Coznanne npoctbix 3D 00beKTOB M UX Mo/IeJTUPOBaHuUe. 4 yaca
Coznmanue mpocthix Mmozeneil B mporpamme KOMIIACC, skcmopt ¢aitioB Ha
nevarh U MocienyIonas neyarb Mojesiei.

Co3nanue cj10:kHbIX 3D 00beKTOB U MX MOJeIMpoBaHue. 4 yaca
Coznmanue cnoxsbix Mozeneit B mporpamme KOMITACC, skcnopt ¢aityioB Ha
nevaTh U MOCHIenyIoas neyarb Moemei.

Co3nanue cOOPOUYHBIX MoOeJiei. 4 yaca
Co3manue MmpOCThIX MOAENEH, TPeOYIOIMMX COOPKHM M TOATOHKH B IPOTpaMMe
KOMITACC, »skcmopt aitioB Ha medaTh W MOCHCAYIOIIas IeYaTh MOJIETeH.
Ilonronka  nmeranew, BO3MOJKHOCTh  HCIIOJIL30BAaHUSI  JIOIIOJIHUTCIHHOTO
WHCTPYMEHTA.
Pasznen 5. Co3nanue yepreKen.

Odopmienne yeprexkeit no ECKJl B Komnac 3D. 4 yaca
[Monsitue ECKJI, crannaptel, roctel. [IpaBuna opopmiienns yeprexeit. Mutepderic
MPUIOKEHHS: MEHI0, TaHeIW HHCTPYMEHTOB, CTPOKAa COOOILEHHM, CTpoKa
COCTOSIHUS W CTPOKa IapaMeTpoB, pabodas oOmacTh mporpammbl. Hactpoiika
uHTEpdeiica.

BcTaBka BHI0B Ha YepTeKHBIN JUCT. 4 yaca
ABTOMaTHYECKOE CO3JaHUE YEPTEKEHN U3 TOTOBBIX Mojiesiel. [locnenoBaTebHOCTh
paboT.

15



BcraBka pa3mepos. 2 yaca
BcraBka pazmepoB u 1onyckoB B uepTexk. OdopmiieHre OCHOBHOM HAMUCH.
MeTtoauyeckoe odecrnedyeHue MNporpaMmbl

Ne Tema dopma Merons! u Hunaktuye | Texnuuec @opmsbl
paszena 3aHATHI MIPUEMBI CKUH KO€ MOABEICHUS
OpraHu3alMi | MaTepuan | OCHAaLICHU UTOTOB
obOpasoBarelb e
HOU
IPOTPAMMBI
1 | OcHoBHBIE I'pynnosas VYcerHoE WNHcTpyKim 1K, Kparkuit
TOHSTHUSA U M3JI0)KEHUE " npoektop, | onpoc no T. b.,
unrepderic JKpaH KpaTKUW OIpocC
MIPOTPAMMBI 1o TEeME;
«KOMITAC» MeAaroruyecKko
e HaOIroneHne
2 | MopemupoBanue | ['pymmoBas YcrHoe OO6pa3iisr; ITK, Kparkwnii
Ha IJIOCKOCTH U3JI0KEHUE; UHTEPHET | MPOEKTOp, | OIMpOcC MO
00BsICHEHUE; akpaH, 3D | Teme;
pabora 1o IPUHTEP, | MEJaroruyeck
o0paziy mporpamMm | oe
a HaOJIFOIEHIE
KOMIIAC
C
3 | Coznmanue 3D | I'pynmoBas VYcrHOoE OO6pa3iisr; 1K, Kparkwuit
Mozenei U3JIO)KEHUE; | HUHTEPHET; | MPOEKTOp, | OMpOC IO
oObsICHEHHE; | >KypHanbl; | 3kpaH, 3D | Teme;
paboTa o KHUTH IPUHTEP, | MEJAroruyecK
oOpasiy IporpaMm | o€
a HaOJIFOIEHIE
KOMIIAC
C
4 13D I'pynmosas YcTHOE OO6pa3iibr; 1K, Kparkwuit
MOJETUPOBaHUE. U3NIOKEHUE; | HUHTEPHET; | MPOEKTOp, | OMpOC IO
OObsacHenue; | xypHaiubl; | 9kpaH, 3D | Teme;
Pa6ora o KHUTHU IPUHTEP, | MEJaroruyecK
obpa3siy nporpaMm | oe
a HaOJIFOIEHE
KOMIIAC
C
5 | Co3nanue I'pynmosas YcerHoe OO6pasipbr; I1K, IIenarornyeck
yepTexei U3JIOKEHUE; | HWHTEPHET; | MPOEKTOp, | O€
oOBsicHeHUe; | JKypHaubl; | 3kpaH, 3D | HabmoxeHue;
paboTa mo KHUTHU MNPUHTEP, | PE3yAbTaThI
o0paziy MpPOrpaMM | COPEBHOBAHHIA
a
KOMITAC
C
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MarepuajibHO- TeXHUYECKOe o0ecriedeHme:

KommnrerorepHslii Kinacc
N3MepuTenbHbIA HHCTPYMEHT
ITepcoHalIbHBIE KOMITBIOTEPHI
HoyTt6yx

JleMOHCTpallnOHHOE 000pyI0BaHUE
IIporpamma KOMITACC

3J1 npuHTEp

ITnactux

e HAKONUTENb

HNutepner

1.

Cnmcok Jurepatypsbi:
A.A.borycnasckuii, T.M. Tpetbsik, A.A.®@apadponos. KOMITIAC-3D v.5.11-

8.0 IIpaktukym st HaunHaomux— M.:COJIOH-ITPECC, 2006 r.

2. A3z0yka KOMITAC 3D V15. 3A0 ACKOH. 2014 rox. 492 c.

3. Anaromuit ['epacumoB. Camoyuutens. KOMIIAC 3D V12. - BXB-
[TetepOypr. 2011 roa. 464c.

4. bonsmakoB B.II. OcuoBbl 3D-monenupoBanus / B.I1. Bombemakor, A.JI.
boukos.- CII6.: [Turep, 2013.- 304c.

5. borBunnukoB A.Jl., Bunorpanos B.Jl., Beimnenonsckuii M.C. Yepuenue.
YueObnuk s 7-8 KiaccoB 00IIe00pa3oBaTeIbHBIX YUPEKISHUH. — M.
Actpens. ACT. 2003.

6. KOMIIAC-TPA®UK. IIpakTtuueckoe  pPyKOBOACTBO.  AKIIMOHEPHOE
obmectso ACKOH. 2002r.

7. Kaprouku —3ananus no yepuenuro. 8 knace. / [lox pen. Crenakooit B.B. —
M.: IIpocsemenue, 2000.

8. KOMITIAC -3D. IlpakTtuueckoe pPYKOBOJCTBO. AKIITMOHEPHOE OOIIECTBO
ACKOH. 2002r.

9. bapanoBa U.B. «Kommac -3D nis mKoJbHHUKOB. YdueOHOE IMOcCOOHe ISt
ydaniuxcs oomieo0paszoBarenbHbIX yupexaeruii.»- M.:JIMK Ilpecc,2009

10.borycnasckuit  A.A., IllermoBa WN.IO. «YunMcs MoOnenupoBaTh H

MPOEKTUPOBATh HA KoMIboTepen-Konomna2009
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11.TToremxun A.TBepaorenbHoe moaenupoBanue B cucteme KOMIIAC-3D. —
C-I1: BXB-Iletepoypr 2004r.

12. Tpetbsix, T. M. ®@apadonoB A. A B «IIpocTpaHCTBEHHOE MOJEIUPOBAHUE U
npoektupoBanue B mporpammHon cpene Kommac 3D LT-M.: COJIOH-

I[TPECC, 2004 r., 120 c. (Cepust «OubaMoTEKA CTYAEHTA U IIKOJbHUKAY)

DJEKTPOHHBIC PECYPCHI:
http://www.kompasvideo.ru/lessons/ Buneoypoku KOMITAC 3D
http://kompas-edu.ru Metoauueckie MaTtepuaabl pa3MelleHbl Ha  caiTe
«KOMIITAC B 06pazoBaHUm».
http://www.ascon.ru — caiit pupmer ACKOH.
http: /edu.ascon.ru/ Meronnueckue Marepuansl pasmenieHsl Ha caiire «KOMITAC
B 00pa30BaHUM»
http://head.informika.ru - Meroaudeckue matepuains mo CAITP Komnac
3dtoday.ru - sanukiaoneaus 3D neuyaru
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®OH/] OLIEHOY

HbIX CPEJCTB

Ipunoxenue 1

MexaHn3M OLlCHUBAHUA 00Pa30BaTEJIbHBIX Pe3yJIbTATOB

Hu3kuii ypoBeHb Cpennmid Bobicoxkuit
YPOBeHb YPOBeHb
YceneniHoe YcenenHoe YcenemHoe
OCBOCHHE OCBOCHHE OCBOCHHUE
oOy4arommmcst O0Yy4aIOIMMCs  OT | oGyyarOIIUMCS
menee 50% 50%  y0 70% | Gonee 70%
coJepKaHus coacpKanud cofepKaHus
o0pa3oBaTenbHOI obpasoBaTenbHOU o0Opa3oBaTeIIbHOU
IPOTPaMMBI. HPOTPAMMBT. IPOrPaMMBI

YpoBeHb TeopeTHYeCKUX 3HAHUM

OOGyuaronuiics OO6yuaronuiics OO6yuaromuiics
3HAET 3HACT U3yYCHHBIN 3HAET U3y4YCHHBIN
dbparmeHTapHO MaTepHall, HO JJis Matepuai. Moxer
U3Y4YCHHBIN MOJIHOTO JIaTh JIOTHYECKH
MaTepual. PaCKPBITUS TEMBbI BbIJIPKAHHBIH
Nznoxenue TpeOyeTcst OTBET,
MaTepuaa JOTIOJTHUTEIIbHbBIE JEMOHCTPUPYIOIIH
cOMBUYHUBOE, BOITPOCHI. i IoJTHO®
TpeOyroriee BJIaJICHUE
KOPPEKTHUPOBKH MaTepHaJIOM.
HABOJISIIIIUMHU
BOTIPOCAMHU,
YpoBeHb NPAKTHYECKUX HABBIKOB U YMEHUH
PadoTa c TpeGyetcs TpeOyetcs Yerko u
000py10BaHHU | IIOCTOSIHHBIN NEPUOINYECKOE 0e301macHo
€M TeXHUKA KOHTPOJIb HAIIOMHHAHHE O paboraer ¢
0e30macHOCTH | Iejarora 3a TOM, KaK 000pyI0BaHHEM.
BBITIOJIHEHUEM paboTath C
MpaBUJI 1O 000pyI0BaHUEM.
TEXHUKE
0€30MacHOCTH.
Cnocoonocts | He moxer Moxer Crnocoben
U3TOTOBJIEHU U3TOTOBHTH U3TOTOBHTH WU3TOTOBHTH
MOJIEITh TIO
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sl MO/I€JIH 10 oOpasiy 6e3 MOJENb MO MOJIEeNb O
odpa3ny MOMOIIM TeAarora. | oopasity npu oOpasiry.
TIOJICKa3Ke
mejarora.
Crenennb Tpebyercs Hyxnaercs B CamMoCTOsATENbHO
CaMOCTOSITeJIb | IOCTOSIHHBIE. TOSICHEHU U BBITIOJTHSCT
HOCTH [Tosicuenus MIOCIICIOBATEIIBHOC | OTIepaIliy MIPH
HU3TOTOBJIEHH nejarora npu TH PabOTHI, HO U3TOTOBIICHUA
sl MOJIeJIH M3TOTOBJICHNE CHIocOO€eH mocie MOJICIIH.
MOJIEIIH. 00BICHEHUS K

CaMOCTOATEIbLHBIM
EUCTBUAM.

KauecTBO BbINOJIHEHUSI PA0OTHI

Monenb B 11€JIOM
MoJy4yeHa, HO
TpeOyer
CEepbE3ZHOMN
TOpabOTKH.

Mogens TpeOyer
HE3HAUUTEJIHbHOMI
KOPPEKTUPOBKHU

Monenp He
TpeOyer
VICIIPABJICHUM.

YuacTue B KOHKypcax, OJIUMIINA/IAX.

He ygactBoBan

y‘laCTBOBaH, HO HC
3aHAJ ITPHU30BLIC
MCCTa

YyacTtBOBaN 1
3aHsJT MPU30BbIC
MecTa
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[Tpunoxenue 2
Kanennapublii yueOonbiii rpagux na 2025 -2026 y4eOHblii roa

1. [Ipoo KM TEILHOCTh Y4€OHOT0 roja:

- Hayano y4yeOHoro roga 01 ceHTs0ps;
- OKOHYaHue yueOHoTOo rojaa — 31 masi.

2. KosimyecTBo yueOHBbIX Heeb — 36.

Kanukyisr:
31.12.2025r. - 09.01.2026 . (10 xaneHIapHBIX AHEH)
31.05.2026r. — 31.08.2026 r. (92 xaneHnapHbIX THEN)

3. 3ansgarusa B Oﬁ'be)]I/lHeHl/Il/I MPOBOAATCHA B COOTBETCTBHMMU C pacCliuCaHuEM 3aHSATHIA.

OOmwmii 06beM yueOHBIX 3aHATHI —/2 akageMuuecknx daca (1 akagemMudeckuii 9ac paBeH 45
MUHYTaM).

4. IIpoaoIKUTEJIBHOCTh M KOJIMYECTBO 3aHATHI B HeleJI10.

1 pa3 mo 2 akagemMuveckux dvaca B Henmenmto (90 MUHYT).
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