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IMacnopT nporpamMmmsl

Hassanue nporpammel

JlononHuTEIHHAS o01meoOpazoBaTebHAS oOmiepa3BuBaroIas
nporpaMMa HadaJibHOTo 0011ero oopasoBanus «3D-MonenupoBanue»

HopmaTuBHBIE OCHOBaHHUS
JUIsl pa3paboTKU IPOrpaMMBl

1. ®epnepanbubiit 3akoH Ne273— @3 ot 29.12.2012 «O06 obpa3oBanuu B
Poccuiickoit denepanumny».

2. Konuenuus pa3BUTHS JOINOJHUTEIBHOIO 00pa3oBaHUs JeTei
(Pacnopsixenue [paBurennscta Poccuiickoit @enepannu ot 04.09. 2014
Nel726— p).

3. IlocraHoBieHHE TJIABHOTO TOCYAApCTBEHHOTO CAaHUTAPHOTO Bpaya
Poccuiickoi ®enepanuun oT 28.09.2020 Ne28 «00
yrBepxaeHun canuTapubix npasun CII 2.4.3648— 20 «CanurapHo—
SMHUIEMHOJIOTHYECKHEe TpeOOBaHUSA K OpraHM3alusAM BOCHUTAHUSA U
00y4YeHHs, OTIBIXA U O3JIOPOBICHUS JETEH M MOJIOJICKI»

4. TloctaHoBieHue [J1aBHOTO TOCYJapCTBEHHOTO CaHMTApHOTO Bpaya
Poccuiickoit @enepamu ot 28.01.2021 1. Ne 2 «O06 yTBepKaeHUU
canuTapHelx npasun U HopM CanlluH 1.2.3685— 21 «I'uruenndeckue
HOpPMAaTUBbl M TpeOOBaHMS K OOECIEeUeHHIO OE30MacCHOCTH M (WJIH)
0€3BpeAHOCTH IS YelIoBeKa (PaKTOPOB Cpebl OOMTAHUS»

5. Ilpukaz MunucrepctBa IlpocBemenust Poccuiickoit ®enepanuu
(Munnpocemenust Poccun) ot 09.11.2018 Nel96 «O06 yrBepxkieHHH

[lopsnka  opraHu3auMM M OCYIIECTBIEHUS  0Opa3oBaTeIbHOU
JESATEIBHOCTH o JIOTIOJTHUTEIbHBIM 00111e00pa3oBaTeIbHBIM
MIpOrpaMMam».

6. YcraB MAOY COIII Ne 36.

CocTaBuTeNb IPOrpaMMBbl

baranos [laBen AnexkceeBudy, yuuTenb HHYOPMaTHKH

HanpasieHHOCTB Texunyeckas
IPOTPAMMBI

dopma peanu3anuu Ounas
POTrPaMMBbI

Cpox peammzanmn | | rox
POTrPaMMBbI

Kiacc 5-8
Kareropus OOyuarommecs cpeHel IIKOJIbI
00ydJaronmxcs

YpoBeHb ocBoernusi | basoBbIi
IPOTPAMMBI
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Kparkas agHoTanus | JlomomHuTeNnbHas o0reoOpazoBaTebHAS oOmiepa3BuBaroas
POTPaMMBI nporpamma  «3D-mozenupoBaHHe» HalpaBlieHa Ha TMPHOOpPETCHHE
JOIIOJIHUTCIIBHOI'O O6yanOHlHMI/ICSI 3HaHI/II\/‘I, IMPUBJICYCHUC nux K COBPCMCHHBIM
o0pasoBaHus JeTeit TEXHOJIOTUSIM KOHCTPYHPOBAHHUS, MOJICIIUPOBAHUS, a TAK)KE TPOBEICHUE

HCCHCHOBaHHﬁ, 3HAaKOMCTBO C HpOCKTHOfI JACATCIIBHOCTBIO.
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INOACHUTEJBHASA 3AIINCKA

JlononHuTenbHast 001epa3BuBaroLas nporpamma «3D-MoenupoBaHue» 1 MopsiioK
€€ YyTBEpKJeHUs pa3paboTaH B COOTBETCTBUH C:
1. @®enepanbHblii 3akoH Ne273— ®3 or 29.12.2012 «O6 oOpazoBaHun B

Poccuiickon ®@enepanum».

2. Konmenuus pazBuTust JONOJIHUTEIBHOTO 00pa3zoBanus faere (Pacnopsiokenue
[TpaButennsctBa Poccuiickoii ®enepanun ot 04.09. 2014 Nel1726— p).
3. [TocraHoBiieHHE  TJIABHOTO  TOCYJAPCTBEHHOTO  CAHUTApHOIO  Bpaua

Poccuiickoii ®eneparuu ot 28.09.2020 Ne28 «O6 yrBepxkaeHnn canutapHbix npasuin CII
2.4.3648— 20 «CaHuTapHO— DSNHJIEMHUOJOTHYECKHE TpeOOBaHUS K OpTraHU3aIUsIM
BOCIHUTAHUA U 00yUEHUs, OTJbIXA U 03JOPOBIICHUS JETEH U MOJIOJIECHKI

4. IlocTtanoBneHne [ 7aBHOrO  rocyJapCTBEHHOIO  CaHWUTAapHOro  Bpada
Poccuiickoit ®eneparuu ot 28.01.2021 1. Ne 2 «O06 yTBepKICHUH CAaHUTAPHBIX MPABUI U
Hopm CanlluH 1.2.3685— 21 «['uruennueckrie HOpMaTUBBI U TPEOOBAHUS K 0OECIICUEHUIO
6e3omacHoCTH U (MiIH) OE3BPETHOCTH JIJIsl YeJIOBEeKa (haKTOPOB CPeIbl OOMTaHUS»

S. IIpukaz  MunucrepcrBa  IIpocBemennss  Poccuniickont ~ @enepauun
(Munnpocsemenus Poccun) ot 09.11.2018 Nel96 «O06 yrBepxknenuu Ilopsiaka
OpraHu3allMd U OCYILECTBIIEHUS OOpa30BaTEIbHON MEATEIbHOCTH MO JOMOJHUTEIbHBIM
00111e00pa30BaTENbHBIM IPOrPAMMaM)).

6. Yeras MAOY COILI Ne 36.

HanpaB/ieHHOCTh TIPOTPaMMBI - XYA0XKECTBEHHO-TexHHUYecKas. OOyueHue 110
JaHHOW TMporpaMMe HampaBlIeHO Ha MNPHOOpPETeHHWE OOYYAOIUMUCS 3HAHUH W
NPUBJICYEHUE MX K COBPEMEHHBIM TEXHOJIOTUSM KOHCTPYHPOBAHUS, MOJCIMPOBAHUS, a
TaKXe MMPOBEJCHNE MCCIIeIOBaHNN, CO3JaHNe U pabOTy Hall MPOCKTAMH.

CoBpeMeHHOE 00I11eCTBO BCE OOJIbIIIE 3aBUCUT OT TEXHOJIOTUNA U UMEHHO IO 3TOMY
Bce OoJiee MpHUCTaIbHOE BHUMAHUE YIESIETCS TaKOW O0JIACTH MHTEIICKTa YellOBeKa, Kak
WH)KEHEPHOE MBIIIUICHUE.

NnxxeHepHOE MBIIIJIEHHE — 3TO CIO0KHOE O0pa3oBaHuUE, OOBEIUHSIONIEEe B ceOs
pasHble THUIBI MBIIUICHHS: JIOTHYECKOE, MPOCTPAHCTBEHHOE. lIpakThyeckoe, Hay4dHOE.
DCTeTUYECKOe, KOMMYHHUKATHBHOE, TBOPYECKOE.

AKTYaJIbHOCTB BHIOPAHHOTO HATPABJICHUS JJIs pabOThI 3aKJIF0OYACTCS B TOM, YTO B
COBPEMCHHBIX YCJIIOBUSIX Pa3BUTHS TEXHOJOTHH TpéxmepHass rpaduka aKTHBHO
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OPUMEHSIETCS JUIsl CO3JaHMUsl M300paKEHUI HA TUIOCKOCTH dKpaHa WM JIMCTa Oymaru B
HAyKd U TPOMBIIUICEHHOCTH, HAallpUMEp B CHCTEMaxX aBTOMAaTH3allMU MPOEKTHBIX padoT
(CAIIP).

[Ipomecc coznmanus 000N TpEXMEpHOW Mojenu oObeKkTa HaszbiBaeTcsa «3D-
MojenupoBaHuey». B coBpeMeHHOM Mupe HabupaeT o000pOTHl MOMyJsipHOCTH 3D-
TEXHOJIOTHI, KOTOpbIE BCE OOJBIIE BHEAPAIOTCS B pa3iuuHble chepbl IeATEIBLHOCTU
YeJI0BEeKa. 3HAUUTEIbHOE BHUMaHUE yaensercs 3D-MoIeaupoBaHnio. DTO MPOTrPECCUBHAS
OTpacib MYJBTHMEAHA, MO3BOJIAIONIAS OCYLIECTBIATh IMPOLIECC CO3AAHMS TPEXMEPHBIX
Mozelied 00BEKTa MpU MOMOIIM CHENUATbHBIX KOMIBIOTEPHBIX Mporpamm. [Iporpamma
«KOMITAC» - rpaduyeckuil makeT, MpeAHA3HAUYEHHBIA i1 JIOO0TO CIEIUANNCTa,
paboTaIIero ¢ NpoeKTHOW rpadukoid U JoKyMeHTauueu. [laHHas BepcHsl pOorpaMMbl
OpUEHTHPOBaHa Ha padoOTy, KaK C IBYMEPHBIMH, TaK U TPEXMEPHBIMUA OOBEKTaAMHU.

Ora rpaduueckas mnporpaMma IOMOTAaeT pa3BUBaTh y UIKOJIBHUKOB 0Opa3HOE
MBIIIJIEHHE, TBOPUYECKHUE CIIOCOOHOCTH, JIOTUKY, (aHTazuto. Ha 3aHATHSAX MIKOJIBHUKU
ydyaTcsi u300paxarh CpeACTBAMH KOMITBIOTEPHOM IpadUKu MpOCTEeHIIne TeoMEeTpUIECKUe
oOpa3pl. Y3HAIOT, KaK MPaBUJIBHO OPOPMUTH YEPTEXK, IPOCTABUTH pPa3MepPbl U paboTaTh C
TpéxMepHOi Trpadukoi. IIpuoOperatoT 3HaHHMA W yMEHHS pPabOThl HAa COBPEMEHHBIX
npodeccuonanbHbeix [1IK v mporpaMMHBIX cpencTBax, BKJIHOYas rpapuueckuil peaakTop
KOMITAC-3D. C mnoMomiplo TpeXMEepHOTO Tpaduueckoro uepTeka M PUCYHKa
pa3pabaTbiBacTCsl BU3YaJIbHBIM OOBEMHBIN 00pa3 keaaeMoro oOBEKTa: CO3JaeTcs Kak
TOYHAsI KOMHUS KOHKPETHOrO MpeaMeTa, TaK W pa3padaTbIBaeTCs HOBBIM, €me He
CYILLECTBYIOIIUNA 00BEKT. 3D-Mo1enupoBaHe NPUMEHAETCS KaKk B TEXHUUECKOU cpene, AJis
CO3JaHUsl TPOMBIIUICHHBIX OOBEKTOB, TaK M JJs CO3JaHUSl JCTETHUYECKUX U
XYJ0’)KECTBEHHO-Tpapuyeckux oO0pa3oB U OO0BEKTOB. M3roToBiieHHE OOBEKTOB MOXKET
OCYIIECTBIISITHCS C TOMOLIBIO 3D-npunHTepa.

YuukaabHocts 3D-MomenupoBaHus 3akiO4yaeTCsl B WHTETpAIl  PHCOBaHUS,
yepueHus, HOBBIX 3D-rexHosioruii. YTO CTAaHOBUTCS MOILIHBIM HHCTPYMEHTOM CHHTE3a
HOBBIX  3HAHMW, Ppa3BUTHUS  METANpPEAMETHBIX  00pa3oBaTENbHBIX  PE3YJIbTATOB.
OOyuaromuecs OBIaI€BAIOT 1IEJIBIM PSIJIOM KOMIUIEKCHBIX 3HAHUM 1 YMEHUHN, HEOOXOAUMBIX
JUIsL  pealu3aldd  MPOEKTHOM  neATenbHOCTH. DOopMHUpPYIOTCS  NMPOCTPAHCTBEHHOE,
aHAJIUTUYECKOE U CUHTETUYECKOE MBIIIJIEHUE, TOTOBHOCTh U CHOCOOHOCTh K TBOPUYECKOMY
MOKMCKY W BOIUIOIICHHIO CBOMX MJIEH Ha MpaKTHKe. 3HAHUS B 00JacTH MOJETUPOBAHUS
HalleJIMBaeT JIeTeld Ha OCO3HAaHHBIM BbIOOp mpodeccuu, CBA3AHHOM C TEXHUKOM,
M300pa3uTEIbHBIM HCKYCCTBOM, IU3aHOM: MH)XEHEP-KOHCTPYKTOP, MHKEHEP-TEXHOJIOT,
MIPOEKTUPOBILUK, XyI0KHUK, AU3alHED.

HoBu3Ha nporpamMmsbl 3aKIH04aeTcsl B UCMOIb30BAHUUA COBPEMEHHOTO POCCUMCKOTO
MPOrpaMMHOr0 OOEeCreyeHusi, KOTOPOE AaKTUBHO BHEAPSAETCS B MPOMBIIUICHHOCTh U
oOpazoBanue. OHa mpeajaraer pedsTaM YHUKAIbHYIO BO3MOXKHOCTH  OCBOHUTH
MHCTPYMEHTBI, BOCTpeOOBaHHBIE HA POCCUHCKOM PBIHKE TPYJa, U CPOPMUPOBATH HABBIKH
IIPOCTPAHCTBEHHOI'O  MOJEIMPOBAaHUS, BaXXHbIE [UISI HWHXKEHEPOB, [U3alHEPOB U
KOHCTPYKTOpOB Oyaymiero. IlogpocTku HayyaTcsi CaMOCTOSITENIbHO —pa3padaTbiBaTh
TpEXMEpHbIE 0OBEKTHl U KOHCTPYKIIMH, TOTy4YaTh LEHHbIE TEXHUYECKHE 3HAHUS U OIBIT
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IPOEKTHON AEATEIbHOCTU. BaXKHO OTMETHUTH, YTO HANIPABICHUE COYETAET aKaIEMUYECKOE
oOydeHHe ¢ MPAKTUYECKON HaIlpaBIECHHOCTHIO, MO3BOJISAS yYalllUMCS BOIUIOLIATh UJIEU B
peanbHbie U(POBBIE MOEIIH, YTO CO3AAET HOBBIE MEPCIIEKTUBBI JJISI TUYHOCTHOTO POCTA U
BbIOOpA MEPCTIEKTUBHON Kaphephl.

Kpaiine BaxHo. Uto 3ans1THs 3D-MOI€TMPOBAHUEM MO3BOJISIOT PA3BUBATH HE TOJIBKO
TBOPYECKUN MOTEHIMANT MIKOJbHUKOB, HO M HMX COLHUAJIbHO-TIO3UTUBHOE MBIILUICHHE.
TBopueckue mpoekThl Mo co3nannio APT-00BeKTOB: MOJapKH, CYBEHUPHI, U3ACTHUS IS
Pa3JIMYHBIX COLIMATBHO-3HAYNMbBIX MEPOTPUSITUH.

[Iporpamma paspaboTana s yUpPEKICHUAS JTOMOTHUTEIBHOTO 00pa30oBaHUs, YTO
aKTyaJlbHO, TaK Kak B JOMOJHHUTEIHLHOM OOpa3oBaHUM oOpazoBaTeibHas JEATEIbHOCTD
JIOJDKHA OBITh HampaBJI€HA «HA COLMAM3AIMI0 U aJalTaluio OOyYarolmuXxcs K KU3HU B
0OIIIECTBE.

Hopas Konuenuust pa3BUTHS JOMOJHUTEIBHOTO O00pa3oBaHUsl HAallEIUBAET
YUPEKACHUS  JIOMOJHUTEIHLHOTO  O0pa3oBaHUs HA  «IIPEBpalllCHHE KU3HEHHOTO
MIPOCTPAHCTBA B MOTUBUPYIOLIEE POCTPAHCTBOY.

Ileparornyeckasi nesaecoo0OPa3HOCTb 3aKIIOYAETCS B TOM, YTO JJAHHAS MPOrpaMma
MO3BOJIUT BBIIBUTH 3aMHTEPECOBAHHBIX 00YYAIOIIUXCS, MPOSBUBIINX MHTEPEC K 3HAHUSIM,
OKa3aTh UM IMOMOIIb B (POPMUPOBAHUHU YCTOMUYMBOTO MHTEpeca paboThl ¢ rpaduKou U K
nocTtpoeHuto moaenei. [Iporecce co3nanus mojenel oOydaronmecs Haydarcst 00beTUHATD
peabHbIi MUP C BUPTYaJbHBIM, 3TO MOBBICUT YPOBEHb MPOCTPAHCTBEHHOTO MBIILICHUS,
BOOOpaKEHUSI.

Anpecat nmporpammbl. JlomotHATENEHAS 00TIIepa3BUBaroIIas nmporpamma «3D-
MOJICIIUPOBAHUE)» MPETHA3HAUCHA TS IeTeld B Bo3pacTe 12 — 16 jiet, TOTOBBIX OCBOUTH
HOBYIO JUIs1 ce0s1 cpeny 3D-monenmupoBanus. KonmdectBo nereit B rpymie 5-12 yenosexk.

O0bem nporpamMmel coctasiseT 34 yaca B rofl.

®opmbl 00y4eHHUs M BUIbI 3AHATHI

IIpoepamma noopazymesaem HeckoOIbKO OpM 00VUEHU.
- UHJIMBUIYAJIbHON (CAaMOCTOSITENIbHON y4eOHOM EeATeTbHOCTH YYaIuXxcs 3a
[1K mpu BBITIOJIHEHUH CTICTIMAIIBHO TI0I00PAaHHBIX 3aJaHHH, COOTBETCTBYIOIIUX
BO3pacTy ¥ pa3HO YPOBHEBOW MOJATOTOBKU KaXKJOTO YUEHHUKA);
- (hpoHTanmbHOM (YueOHOH neaTenbHOCTH yyaluxcs Ha ypoke 3a [1K, mpu
BBINIOJIHEHUH 00I1IeH YCTAaHOBKHU ISl BCEX);
- COBMECTHOM pabOThI (COBMECTHON YyUEOHOM AESITEILHOCTH NeJarora u
yuamuxcs Ha ypoke 3a 1K, npu BbITOTHEHUH ONPEAeIEHHOTO 3a/1aHM1s);
- TPYIIOBOM (Y4EeOHOU NeATEIbHOCTH YHaIlIUXCs B MAJIBIX FPYyIIax);
- KOJUIEKTUBHOM (TTpU CO3/IaHUM OOIIEro npoekta — cioxHoit 3D-monenu u
JIPYTHX).

IIpoepamma nodpazymesaem HeCKOIbKO MEMOO08 00YUeHUs.:
- CTIOBECHBIX (pacckas, becena, 00ObsICHEHNE, yUeOHast JICKITHS),
- HarJISTHBIX (HAOJII0IeHUe, IEMOHCTpaIus),
- MPaKTUYECKHX (pazHOOOpa3HbIe YIIPAKHEHUS, TPAKTHIECKUE pabOTHI).
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MeTo10B 00y4YeHUs 110 IUJAKTUYECKUM 3a7auaM 00yUeHUs:
npuodpeTeHne 3HaHui, (POpMUPOBAHUE YMEHUM U HABBIKOB, IPUMEHEHHE
3HAaHUU, TBOpUECKAs 1€ATEIbHOCTh, KOHTPOJIb.

IIpoepamma noopazymesaem HeCKOIbKO MEMOO08 0OYUeHUs No XapaKkmepy
NO3HABAMENLHOU 0esIMENbHOCMU 00YUAIOUUXCA.
OO0BSCHUTENBHO-UIUTFOCTPATUBHBIN, PETIPOTyKTUBHBIN, YACTUYHO TOMCKOBBIN
(3BpHCTHYECKHIT METO[), MPOOJIEMHOE U3JI0KEHHE, UCCIEA0BATEIbCKU.

Cpoxk ocBOeHMS TPOrpaMMBbI ONIPEAEISIETCS COIEPKAHUEM TPOTPAMMBI M COCTABIISIET
1 ron.

Pexum 3ansaTuii, 00bém: 3ansatusa npoxoast 1 pa3 B Hezemo 1o 1 akaieMuyeckoMy
qacy.

Lesap nporpaMmmbl

dopmupoBaHUE U Pa3BUTHE Y 00YUAIOMINXCS MPAKTUUECKUX KOMIIETEHIIMM B 00J1aCTH
3D-rexnonoruil. IloBbllleHHE MO3HABATENbHON MOTHBALMM W Pa3BUTHE 3IIEMEHTOB
MH)XEHEPHOT0 MBILUICHHU O0ydaroluxcs B Mpoliecce NpuoOpeTeHns 3HaHUM, YMEHUH U
HaBbIKOB 3D-MonenrpoBanus 1 pa3pabOTKU COLMAIbHO-3HAYMMBIX TBOPUYECKUX ITPOEKTOB.

3amayu nporpamMmbl

— Hay4YuTh OOydYarouMxcs co3JaBaTh MOJENM B mporpamMmax mno 3D
MOJEIIMPOBAHUIO;

- BBIMOJIHATH U pa3padaTbiBaTh aBTOPCKUE TBOPUECKUE MPOEKTHI C MPUMEHEHUEM
3D-MonenrpoBaHus U 3aIUIIATh UX HA HAYYHO-TIPAKTUYECKUX KOH(DEPEHIIUSIX;

- npodopueHTarus 00yJaronmxcs;

— MOATOTOBUTH OOYYaIOIIMXCA K BBICTYIUIEHUSIM Ha COpPEBHOBaHMSIX 1o 3D-
MOJEIIUPOBAHUIO.

OcHOBHBIE 0COOCHHOCTH NPOTPAMMbI

[Iporpamma mnpeaycmaTpuBaeT MOATOTOBKY oOydaromuxcs B oOnactu  3D-
mozaenupoBanusi U 3D-meuatu. OOydenue 3D-MOJENMPOBAHUIO OMNHUPAETCA Ha YKe
UMEIOIIMICS Yy 0O0y4arouuxcsi ONBIT TIOCTOSHHOTO NPUMEHEHUs HHPOPMalUOHHO-
KOMITBIOTEPHBIX TEXHOJIOTHH.

B conepxxanum mnporpamMmsl 0co000€ MECTO OTBOJUTCSI MPAKTUYECKUM 3aHSATHIM,
HaIpaBJIEHHBIM Ha ocBoeHHe 3D TexHomorun u oOpaboTKy OTIEIbHBIX TEXHOJIOTMYECKUX
MPUEMOB U MPAKTUKYMOB, MPAKTUYECKUX pabOT, HAIIPABJICHHBIX Ha MOJy4YeHHUE pe3yibTarTa,
OCMBICJIEHHOTO ¥ MHTepeCcHOro ajisi oOydaromierocs. Pe3yiabraTroM peaimsannu Beex 3a1au
ABIISIIOTCS. TBOPUECKHE MPOEKTHI — co31aHHble APT 00beKThI, CyBEHUPBI.

[Iporpamma siBisieTCsi aBTOPCKOM, pa3paboTaHa M COCTaBJ€HAa B COOTBETCTBUU C
TpeOOBaHUSIMU K  JIOMOJIHUTENIbHBIM  00IIe00pa30BaTeNbHBIM  OO0IIepa3BUBAIOIINM
porpaMmmam.

B nporpamme A0CTaTOYHO MOJIHO U3JI0KEH TEOPETUUECKHUIN YUeOHbIN MaTepual, mpu
ATOM KO BCEM TeMaM YETKO OMpeleeHbl MPAKTUUYECKUE 3aHSTHS, KOTOPbIM OTBOJIUTCA
3HAUMTENbHAS POJIb, YUUTHIBag crnenuduky mnporpammsel. IIporpamma cocraBiieHa Tak,
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YTOOBI KKJIbII 00ydaronuics uMesl BO3MOXHOCTh CaMOCTOSITENIbHO BHIOpaTh Hauboliee
UHTEPECHBI 00BEKT U TEMY JJI paOOTHI.
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CpOK OCBOCHHMHA IIPOTPAMMBI OIIPCACIIACTCA COACPIKAHUCM IIPOTIPaMMBbI 1 COCTABJIIACT

1 rox.
Pexxum 3ansTuil, 00bEM: 3aHATUS TPOXOJAT 1 pa3 B Hememnto 1o 1 akaieMUYecKOMY
qacy.
B ToMm ducne
Ilepnoauunoc Oo01ee
To IIponomxuren p TII[) Komanuectso KOHH&ECTBO
5 A bHOCTbH . 4acoB Yacker Yacel
oOydeHus - 3aHATUAI B HEJIEIIO 4acoB TeopeTHUCC | MpaKTHHeC
B HEJIEIIO B TOJ KX KIX
3aHSATHUNI 3aHSATHNI
1 rox 1y 1 paza luq 34 4 30
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COJEP/ KAHUE ITPOI'PAMMBI
YueOHLIN MJIaH

Ne i/

Ha3Banue pa3nena, TeMbl

KoaunuecTBO 4acoB

Bcero

|

Teopernueckux |

IIpakTnyeckunx

@®opMbI ATTECTALMHU
(KOHTpOJIs1) IO pa3aejiaM

Pa3nea 1. KomnblotepHas rpaguka

1.

Texnuka

0€30I1aCHOCTH U

npaBuJjia TOBEACHUS B KaOMHETE.
Beenenne

1

0

Omnpoc

OcHOBHBIE TOHATHUSA
KOMIIBIOTEPHOU TpaduKH.
Hasnauenue rpaduieckoro
pexaktopa KOMITAC -3D

[IpakTuueckas pabota

3anyck nporpaMmmbl. OCHOBHbIE
AJIEMEHTHI paboyero oKHa
nporpammbl KOMITAC-3D.
Ocnosuble manenu KOMITAC-3D

0,5

1,5

[IpakTuueckas pabora

Pa3nea 2. M3yuenne u padora ¢ 4epTeKkamMu

4.

OcHoBHbIE TIPUEMBI pabOTHI €
KOMITbIOTEPHO rpaduKoii.
Nzyuenune unrepderica MeHIO
pPENAKTHUPOBAHMS YEPTEkKa

0,5

1,5

[IpakTnueckas pabora

Bei6op ¢opmara ueprexa u
OCHOBHOM HAJIIIHCH.
PenakTupoBaHue ueprexa

0,5

1,5

ITpakTnyeckas pabora

BelntonHeHNe ynpaxHEHUH 10
TeMe: PegakTupoBaHue 1ByMEpHBIX
00bpekToB. CoXpaHEeHHE YepTeka

0,5

0,5

[IpakTuueckas pabora

Pa3nea 3. Onepaunu MoaeJTMPOBAHUS
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7. Anroput™m co3nanus 3D-monenu B 1 0,5 0,5 [IpakTrueckas pabota
nporpamme KOMITAC-3D

8. WHuTepdetic 1 HaBUTanus B OKHE 1 0,5 0,5 [IpakTrueckas padbota
MOJICTTUPOBAHUS

9. Nzyuenune hopmoodOpazyromumx 2 0,5 15 [IpakTrueckas padota
onepauui

10. N3yuenue onepanuii 2 0,5 15 [IpakTrueckas padbota
pPEAAKTUPOBAHUS

11. Coznanne 3D-Moaenu o 4eprexy 4 0,5 3,5 [TpakTuueckas

pabora

12. Cozpnanue 3D-monenu no 4 0,5 3,5 [TpakTuaeckas
peaibHOMY U3JeNHI0 (O pOBKa pabora
00beKTa)

13. TBopueckue npoektsl. [loaroroska 6 1 5 3ammra npoeKToB
WHIMBUIYAIBHBIX POCKTOB.
Hroro 34 4 30

12
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Conep:xkanue y4eOHOro mjiaHa

Paznen 1. KomnbrorepHasi rpadpuka

Tema 1. TexHuka 6€30MaCHOCTH U MpaBUiia OBEACHUS B KaOuHeTe HHOOPMATUKU

O6opynoBanue kaOuWHeTa W MpaBwiia Oe3onmacHoro obpaimieHus ¢ HUM. [IpaBuiia
no>xapHo# 6e3onacHOCTH. CaHUTAPHO-TUTUEHNYECKUE HOPMBI PA0OTHI 32 KOMITBIOTEPOM.

Tema 2. BBeneHue B KOMIBIOTEPHYIO TPaPUKy

HcTopust mosiBieHusI M 3HaY€HUE KOMMBIOTEpHON Tpaduku. OTINYUsS BEKTOPHON U
pactpoBoii rpaduku. Mcronb30BaHNe KOMITBIOTEPHBIX TEXHOJIOTHUHN B TTIOBCEIHEBHOM KU3HH
u npodeccun.

Tema 3. OcCHOBHBIE IOHATHUSI KOMIIBIOTEPHOM Tpaduku

OnpeneneHue MOHATHI MHUKCENb, pa3pelleHUe, LIBETOBOW PEXKHUM, KOOPIAWHATHAS
ceTka. Tumnsl U300pakeHuil: pacTpoBeie U BekTopHble. Dopmatsl (daiinoB (*.jpg, *.png,
*.bmp, *.dwg).

Tewma 4. Haznauenue rpaduyeckoro penakropa KOMITAC-3D

[IpenmymectBa v Bo3MOxKHOCTU cucteMbl KOMITAC-3D. @yHKIHOHAT TPOTrpaMMBbl
Ui TPOEKTUPOBAHUA, YEpPUYEHUS U MoAeaupoBaHus. OCOOEHHOCTH PYCCKOSI3BIYHOTO
uHTepdeiica.

Tema 5. 3anyck nporpamMmsl U uHTEpdec padodeil cpebl

CraproBas cTpaHuia nporpaMmmbl. OKHO MPUJIOKEHUS, CTPYKTYpa TJIABHOT'O MEHIO U
naHesei nHecTpyMeHToB. HacTpoiika oToOpaxeHus OKOH M BKJIa/I0K.

Tema 6. OcHOBHBIE 1€eMeHTHI paboyero okHa rnporpammbl KOMITAC-3D

O030p BCEX PEMEHTOB OKHA: MHCTPYMEHTAJIbHBIE TTAHEIH, CTPOKA COCTOSIHHSI, OKHO
CBOMCTB, 00JIaCTh MOCTPOEHHUS YEpPTEKEW. YMpaBlieHHEe MACIITaA00OM M MIPOKPYTKOU
JOKYyMEHTA.

Tema 7. Ilanenu yrpaBieHUs U TOPSUUE KIIABUILN

Hcnonb3oBanue ocHOBHbIX maHened («Buay», «Pemakrop», «®Paiim») U HacTporka
naHesied MHCTPYMEHTOB IOJ HYKIbl HoJb30BaTens. Pabora ¢ KoMaHIaMu M TMaHENbIO
OBICTPOTO 3aIycCKa.

Pa3znen 2. U3y4yenne u padora ¢ yeprexkaMu

Tema 8. OcHOBHBIE IPUEMBI PAOOTHI ¢ KOMITBIOTEPHOU TpaPUKOi

OcBoeHue 0a3oBbIX NPHUEMOB PUCOBAHUS: JIMHUM, OKPYKHOCTH, JIyTH,
NpsAMOYTroJIbHUKK. [loHSITHE TPUMUTHUBOB M CIOXKHBIX (uryp. IlocTpoenune mnpocThIX
reOMEeTpUYECKUX (uUryp.

Tewma 9. UnTepdelic MeHIO peJakTUPOBAHUS YEPTEKa

[lo3HakomuThcst ¢ WHCTpyMeHTamu  rpymmbl  «lIpaBka»:  komupoBaHme,
nepemMenieHre, TMOBOPOT, 3€pKalbHOE OTpakeHue, MacuTtabupoBanue. Pabora ¢
MHCTPYMEHTOM OOPE3KU U yJIITMHEHUS JTUHUM.

Tewma 10. Bei6op dopmara uepTexa u ohopMIICHUE PAMKH

[TpaBmra odopmnenus geprexein cormacHo I'OCTam. Co3ganne HOBOTO YepTekKa,
BBIOOD popmata cTa u MacmTada. JlobaBieHne MTaMIIOBKH M PaMOK.
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Tema 11. PegakTupoBanue yeprexa

[IpuMeHEHnE KOMaHIbl U3MEHEHHUS THUIIA JIMHUM, TOJILMHBI M I[BETA IITPUXOBKHU.
[IpumeHneHue cI0€B U yrpaBieHUE BUAUMOCTbIO 00BEKTOB.

Tewma 12. BeinosiHeHHE YIPAXKHEHUH 110 PEIaKTUPOBAHUIO IBYMEPHBIX 0OBEKTOB

[IpakTrka MOCTPOCHMS ACKU30B U cxeM. M3MeHeHune pa3mepoB U (pOpMBbI CO3/1aHHBIX
o0bekToB. [lepeHoc u yaanenne 0oObeKTOB.

Tema 13. CoxpaHeHue yeprexa

Crioco0sl coxpaHeHus Qaitna B pa3nu4HbIX popMaTax. IKCIOPT YepTeka B IpyTrHe
dopmater (*.pdf, *.dxf). UmMmopT roToBBIX PHUCYHKOB M 4YEpTEKEHl B paboOuyi0 cpemy
KOMITAC-3D.Pa3nen 3.

Paszgea 3. Onepanuu Moae1MpoOBaHUA

Tema 14. Anroputm cozmanust 3D-moxnenu B mporpamme KOMITAC-3D

Ortanbl mnporecca pazpadOTK 0OBEMHON MOJEIM: CO3/IaHUE 3CKU3a, TOCTPOECHUE
npoduis, BbIJIaBIMBaHKE/BpallleHue, TPUMEHEHHE OYJIEBBIX OMepalui.

Tema 15. UnTepdeiic u HaBUTaIMs B OKHE MOJICIIUPOBAHUS

HacTtpoliku Buaa MOZAEIH, W3MEHEHHE IIOJIOKEHUS KaMepbl, MCIOJIb30BAHKE
MHCTPYMEHTA U3MEPEHUS PACCTOSHUN U YTJIOB.

Tema 16. Uzyyenue ¢popmMooOpasyromux onepanun

MeTtonbl hopMupoBaHUs TN BPAILICHUS, SKCTPY3UH, BHITITUBAHUS U TIEPEMEIICHHUS.
Hcnonp30BaHne MOBEPXHOCTEN [JIS1 TOCTPOCHUS CIOKHOU T€OMETPHUU.

Tema 17. 3yuenne onepanuii peqakTUpPOBAHUS

HcnpaBnenue ommOOK, yCTpaHEHUE NEPEKPBITUNA U 3a30poB. MI3MeHeHue pa3mepa U
pacnoJioxkeHus: komnoHeHToB. KonunpoBanue n BctaBka ()parMeHTOB MOJIEINH.

Tema 18. Coznanne 3D-monenu o 4eprexy

[lepexoq OT TIUIOCKOTO uepTeka K OO0bEMY MyTEM MOCIEAOBATEIHHOIO
npeoOpa3oBaHus 3CKU3a B TBEPAOTEIbHYIO MOAEIb. [l03TanmHOE BHITIOJIHEHUE OllEepaliy.

Tema 19. Coznanue 3D-moenu o peatbHOMY 00BEKTY (OLH(pPOBKA U3IETIHS)

[TonroroBka oOBekTa g LUGPOBOrO BOCHpou3BeAeHUs. MHCTpyMeHTanbHas
nozaepkka mporecca orudposku B KOMITAC-3D.

Tema 20. TBopueckue mpoekThl. [ToAroTOBKa MHAMBHIYATbHBIX IPOEKTOB

BripaboTka MHIMBHUIYaJbHOTO IMOAXO/a K BBINOJHEHUIO 3anaHus. OmnpeaeneHue
1ejael mpoekTa, moadOp MaTepualioB M pa3paboTka IiaHa aeicTBuil. KoHCymbTanuu
npernojaBatelis U 00CyKIeHue Xo/1a padoT.

IIJIAHUPYEMBIE PE3YJIBTATBI

[Inanupyemblie pe3ynbTaThl OCBOCHUS MMPOTPAMMBbI BKJIIOUAIOT CIETYIOLINE
HampapjieHUs: (OPMUPOBAHUE YHUBEPCAIBHBIX YUYE€OHBIX JEUCTBUNA (JIMYHOCTHBIX,
PEryJIATUBHBIX, KOMMYHUKATUBHBIX, TO3HABATEIbHBIX ), YICOHYIO U
obmenonb3oBaTenbckyr0 MK T-koMeTeHTHOCTh 00y4YaroIIMXCs, OTbIT
HCCIIeIOBATENIbCKON U IPOEKTHOM JeATeIbHOCTU, HABBIKK Pa0bO0ThI ¢ HH(pOpMaIUEH.

Jluunocmmuole pe3yiomamol:
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— TOTOBHOCTh ¥ CLIOCOOHOCTh 00YYAIOIIUXCSl K CAMOPAa3BUTHIO;

— MOTHUBaLUA J€ATEIbHOCTH;

— CaMOOILICHKAa HAa OCHOBE KPUTEPHUEB YCHEIIHOCTH ATOU AEATEIbHOCTH;

— HABBIKU COTPYAHUYECTBA B Pa3HBIX CUTYAIIMSIX, YMEHUE HE CO3/1aBaTh

— KOH(MIIUKTHI U HAXOJUTh BBIXObI U3 CIIOPHBIX CUTYAIIHH;

— ATHUYECKHE YyBCTBA, MPEXKAEC BCETO JOOPOKEIATETBHOCTh U HMOIMOHAIBHO
HPaBCTBEHHAS OT3bIBUNBOCTb.

Memanpeodmemmuvie pezyiomanivl.

— PerynaruBHble yHUBEpCaIbHbIC YUeOHbIE ICUCTBUS:

- OCBOEHHE CTIOCOOOB PEIICHUs TPOOJIEM TBOPUECKOIO XapaKTepa B )KU3HEHHBIX
CUTYaIIUsIX;

— dbopMupoBaHHE€ YMEHHH CTaBUTh I1I€JIb — CO3JaHUE TBOPUYECKOW pabdOTHI,
IJIaHUPOBATH JOCTHKEHUE ITOU LENH, CO3aBaTh HATJIAHbIE JUHAMUYECKHE, TpaduuecKue
0OBEKTHI B ITpoliecce padoThI;

- OLICHMBAHUE IOJIyYAIOIIETOCs TBOPUYECKOIO MPOAYKTa U COOTHECEHUE €ro C
M3HAYaJIbHBIM 3aMbICIIOM, BBIIIOJIHEHUE MO0 HEOOXOJUMOCTU KOPPEKLUHU MO0 MPOAYKTa,
00 3aMbIcha.

— MMO3HABATEJIbHbIE YHUBEPCAJIbHbIE YUEOHbIE IEUCTBUS: CTPOUThH PACCYKACHHUE
OT OOLIMX 3aKOHOMEPHOCTEM K YaCTHBIM SIBJCHUSM M OT YACTHBIX SIBJICHUI K OOIIKUM
3aKOHOMEPHOCTSIM, CTPOUTH PACCYXJACHUE HA OCHOBE CPaBHEHHUS MPEIMETOB U SIBJICHUIA,
BBIJIEJISISL IPU 3TOM OOIIME MPU3HAKU.

— KOMMYHUKAaTHBHbIE YHUBEpCAJIbHbIE ydeOHbIE AEHCTBUS: (POPMUPOBAHUE U
pa3BUTHE  KOMIIETEHTHOCTH B O0JIaCTM  MCIOJIb30BaHMS ~ HMH(OPMALIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUH;

o MOJIrOTOBKA Tpaduuecknx MarepuanoB st 3 (HEKTUBHOTO BBICTYILICHUS.

IIpeomemnule pezyromamal:

Kypc cnocoOCcTByeT TOCTHKEHUIO 00YHArOIIMMUCS TPEIMETHBIX PE3YIbTaTOB
yaebHoro npeamera «3D-monenupoBaHuey. YUaluiics MOTyIuT yriayOnEHHbIE 3HAHUS O
BO3MOYKHOCTSIX MIOCTPOEHHUSI TPEXMEPHBIX Mojieneill. HayuuTcs caMocTosITeIbHO
CO3/1aBaTh MPOCTHIE MOJIETU PEATIbHBIX 0OBEKTOB.

JlocThub MIaHUPYEMBIX PE3yIbTAaTOB MOMOTYT NEJArOrH4ecKue TEXHOJIOTUH,
MCIIOJIb3YIOIINE METO/IbI aKTUBHOTO 00yueHus1. [IprumepamMu Takux TEXHOJIOTHMA
SBJISIFOTCSL UTPOBBIE TEXHOJIOTUHU.

Bocnurarensubiil 3 ekt qocTuraeTcs no AByM YPOBHSIM B3aUMOICHCTBHS —

CBSI3b YUEHHKA CO CBOMM YUUTEJIEM U B3aUMOJICHCTBUE IIKOJIBHUKOB MEXKIYy co00i Ha
YPOBHE TPYIIIbI KPYXKKa.
OcymecTBiseTcs MPUOOPETEHUE MTKOTHHUKAMMU:

— 3HaHUI 00 MHGPOPMATHKE KaK 4YacTh OOIEYETOBEUECKOW KYJIbTYphI, Kak
dhopme

— OMMCAHUS U METOJIe TTO3HAHUS IEUCTBUTEILHOCTH, O 3HAYMMOCTH T€OMETPUU
B Pa3BUTHUM LIMBUJIM3ALMN U COBPEMEHHOTO OOIIECTBA;
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- 3HaHUU O CIIOCO0AaX CaMOCTOSITENIBHOTO MIOMCKA, HAX0XKIEHUS U 00pabOTKH

— uHpOpMaIuy;

— 3HAHUI O TpaBUiIaX KOHCTPYKTUBHOM IPYIIIOBOM padOThI;

- HAaBBIKOB KYJIbTYpbI pEUH.

Ocywecmensaemcs npuoopemenue WKOJbHUKAMU.

- 3HaHUH 00 TEXHOJOTMM W HH(OPMATUKE KaK YacTH OOIIEYEeIOBEYECKOM
KyJbTYPBl, KAK W METOJE IIO3HAHUS JCUCTBUTEIBHOCTH, O 3HAYMMOCTH T€OMETPUH B
Pa3BUTHH LIMBUIM3ALMU U COBPEMEHHOTO O0IIECTBA;

- 3HaHUM O Croco0ax CaMOCTOSITENIBHOIO MOMCKA, HAXOXKIECHUS U 00padOTKU
uH(popmanuu;

- 3HAaHUU O MMpaBWJIaX KOHCTPYKTUBHOW IPyNIIOBOM paOOTHI;

- HAaBBIKOB KYJIbTYpbI pEUH.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

Tpebosanus k nomeweHuro.

— KOMITBIOTEPHBIH Ki1acc, oTBeuaromuii TpedoBanusam CanlluH s yupexnenuit
JIOTIOJTHUTEJIBHOTO 00pa30BaHMUS;

- kaOuHeT ¢ 12 paboummmu MecTamul s OOydJarommxcsi, paboduM MeCTOM
MPErno/1aBaTe’is;

- KauyeCTBEHHOE OCBEILICHHUE.

Obopyoosarue:

— Cuctemuoe nporpammuoe obecriedenue (\Windows)

- IIpoekTop

- [lepconanpHble KOMIBIOTEPHI I8 pabOTBl C  MPEayCTaHOBIECHHOMN
oreparMoHHOM cucTeMoi u cnienranuzupoBantbiM [10 (KOMITAC-3D)

KAJIPOBOE OBECIHEYEHHE

KoMriereHuun negaroru4eckoro paboTHUKA, PeaIi3yIOIIEro T0MOJHUTEIbHYIO
00pa3oBaTEILHYIO MPOrPaMMYy: HABBIK 00ECIICUUBATh YCIOBUS JUIS YCTICIITHOM
NEeATEeIbHOCTH, TO3UTUBHONM MOTUBAIIMH, & TAK)KE CAMOMOTHBUPOBAHUS O0YyUaIOIIUXCS .

- HaBbIK OCYIIECTBJISAITh CAMOCTOSITENIbHBINA TMOWUCK M aHajau3 WH(GOpPMaLUU C
MOMOUIbIO COBPEMEHHBIX HHPOPMAIIMOHHO-TIOUCKOBBIX TEXHOJIOTUH;

- BJIaJICHUE NHCTPYMEHTAMU ITPOEKTHOW JEATEIIbHOCTH;

- YMEHHE OpraHHU30BBIBATH U COIMPOBOXKAATH Y4eOHO-HCCIEAOBATEIbCKYIO U
MPOEKTHYIO AESITEIbHOCT 00Yy4arOIIUXCS;

— yYMEHUE UHTEPIPETUPOBATH PE3YIbTAThl TOCTHHKEHUI 00yUYaroImnxcs;
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— 0a30Bble HABBIKK PAOOTHI B MpOrpaMMax Jjisi TPEXMEPHOTO MOJAEIUPOBAHUS
(KOMITAC-3D).

- 0a30BbI€ HABLIKU OCKH3UPOBAHMA, MAKCTUPOBAHUA U IIPOTOTUIIMPOBAHMAA.

®OPMbI ATTECTAIIU

Bo Bcex rpynmnax oTciaexuBaeTcs IMYHOCTHBIN poCT peOEHKA MOCIIE Y IOINUM
apameTpam:

— YCBOEHUE 3HaHU 110 0A30BBIM TEMAM MPOTPAMMBI;

— OBJIAJICHUE YMEHUSIMU U HABBIKAMMU, IPEAYCMOTPEHHBIMH IPOTPAMMON;

- Pa3BUTHE XYyJA0KECTBEHHOI'O BKYCa;

- (opMUpOBaHNE KOMMYHUKATUBHBIX Ka4€CTB, TPYA0II00US U
PaboTOCTIOCOOHOCTH.

Hcnonp3ytorcs cnenyromue GopMbl aTTeCTaluu:

- aHaJN3;

- BUKTOPHUHA,;

- Meroasl IpOBEPKHU:

- HaOJII0JICHHUE;

— TECTUPOBAHUE;

— aHKETHPOBAHUE;

- OIpoc;

— 3aIllUTa MPOEKTA.

Texkymuii KOHTPOJb YPOBHS YCBOCHHSI MaTepHalia OCYIECTBISIETCA 10 pe3ybTaTaM
BBINIOJIHEHHSI YYAIIUMKCS MPAKTUYECKUX 3aJaHMM HAa KaXKJIOM 3aHATHH. B KOHIE Kypca
KQK]IbIM ydaluiics BBIMOIHAET MHAMBUIyJIbHBINA MPOEKT B KaueCTBE 3a4eTHOM padoThl. Ha
MOCJIETHEM 3aHATUU MPOBOAUTCS KOH(PEPEHIMs, Ha KOTOpPOMl ydaluecs Npe/ICTaBIISIOT
CBOM pa0OThI U 00CYXKIAIOT UX.

17



JlenaprameHT 00pa3oBaHus AMUHHUCTpaIu r. EkarepunOypra
MyHUIMITaTsHOE aBTOHOMHOE 00111e00pa3oBaTeIbHOE YUpekKACHUE CpeHsst o0eoopasoBarenpHas mkoaa Ne 36 um. ML.II.
OpnuHiosa
620078, r. EkarepunOypr, yia. Manbimesa, 134 ten. 8(343) 374-02-91, e-mail: soch36@eduekb.ru

CIIMCOK JIMTEPATYPBI

1. ®enepanbubiii 3ak0H «O0 oOpazoBanuu B Poccuiickoit deaeparuu» ot 29.12.2012 N
273-03.

2. Crparerus pa3BuTus Bocriutanus B Poccuiickoii @eneparuu Ha iepuof a0 2025 roga.
Pacnopsokenue IpaButensctBa Poccuiickoit @enepannu ot 29 mas2015 r.Ne996-p

3. Koncrurymus PO

4. Cemetianiii kojekc PO ot 29.12.1995 Ne 223-D3;

5. «OcHoBbl 3akoHOAaTeNbcTB P®D 00 oxpaHe 370pOBbS TpaxkaaH», YTBEPKICHHbBIC
BepxoBubiM coBeToM P® o1 22.07.1993 Ne 5487 - (pex. ot 25.11.2009);

6. ®denepanpubiii 3aKk0H OT 24.07.1998 Ne 124-d3 « OO0 OCHOBHBIX TapaHTHUSIX IpPaB
pe6énka B PDy;

7. @®enepanpHblii 3akoH OT «OO0 OCHOBaX OXpaHbI 3/I0POBbs TpaxaaH B Poccuiickoi
®enepanuny, 201 1r.

8. Kopones, A.JI. Komnbioreprnoe moaenupoBanue / A.JI. Kopones. - M.:

BMHOM. JI3, 2013. - 230 c.

0. Kocenko, 1.1. MoaennpoBanue U BUPTyalbHOE IPOTOTUITHPOBAHUE:

VYuebnoe nocodue / .M. Kocenko, JI.B. Ky3nenona, A.B. Hukonaes. - M.:

Anspa-M, MTHOPA-M, 2012. - 176 c.

10. Jlapuenko, [.A. UaTepbep: Qu3ailH 1 KOMIBIOTEPHOE MOJEIUPOBAaHUE. /

H.A. Jlapuenko, A.B. Kemne-. - CII6.: ITutep, 2011. - 480 c.

11. ITerenmun, A.}YO. 3D-moaemupoBanue B GoogleSketchUp - ot mpocToro k

cnoxuomy. Camoyunrens / A 1O. Ilerenun. - M.: JIMK Tlpecc, 2012. — 344

18



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 296520261781276660661547455625433911011083524551
Bnageney bafywkuHa Anexkcanfpa CepreeeHa
OeicTevTened C 16.02.2026 no 16.02.2027



http://www.tcpdf.org

		2026-09-30T18:12:19+0500




