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IosicHuTeaAbHAA 3aIIHUCKA

[Iporpamma paspaboTana HAa OCHOBaHHUU TpeOOBaHUNA HOPMATHUBHO-IIPABOBBIX
JIOKYMEHTOB:
- 4acth 9 crathu 2, crarhs 28 denepanbHblil 3akoH OT 29.12.2012 Ne 273-D3 «O6
obpazoBannu B POy,
- [Ipuka3 MunucrtepctBa o06pazoBanus 1 Hayku Poccuiickoit @eneparun ot 29 aBrycra
2013 r. Ne 1008 r. MockBa «O0 ytBepxkaeHuu lopsaka opranu3anuu 1 OCyIIECTBICHUS
00pa30BaTeNbHON JEATEIBHOCTH 110 TONOTHUTENIBHBIM 00111€00pa30BaTEIbHBIM
porpaMmmam».
- [ToctanoBnenue ['maBHOTO rocy1apcTBEHHOr0 caHutapHoro Bpaua P® ot 04.07.2014 Ne
41 «O6 yrBepxknenun CanlluH 2.4.4.3172-14 «CaHUTapHO-3UAEMHOIOTHUECKHE
TpeOOBaHUSI K YCTPOMCTBY, COJEpKaHHIO U OpTraHu3allud peXuma  paboThI
00pa30BaTeNbHBIX OPTaHU3ALMN JOMOJIHUTEIHHOTO 00pa30BaHUs 1eTEi»
- Konuenumst pa3BuTHs JIONOJHUTENHHOTO oOpa3oBanusa jAerel (Pacnopspkenue
[IpaButennsctBa PO ot 4 centsadps 2014 1. Ne 1726-p).

3D TEXHOJNOTMHM  SIBIAKOTCA NEPENOBBIMU  TEXHOJOTHSMHU,  3aANOJHSIOIIMMU
COBPEMEHHYIO )XKU3Hb yenoBeka. B ocHoBe 3D TexHonoruit gexut 3D moaenupoanus. Ha
CEerOJHSAIIHUN JE€Hb TPYAHO TMPEACTaBUTh pabOTy [u3ailHepa, MPOEKTUPOBIIUKA,
MyJIbTUIUIMKaTOpa 0Oe3 wucnoib3oBaHus 3D Mozened, MOCTPOCHHBIX C MOMOUIBIO
KoMIibroTepa. Eme 6omee mupokoMy pacrpoctpanenuto 3D MoaennpoBaHue MOTydnsio B
cBsA3u pacnpoctpaHeHueM 3D mpuntepoB. Ceituac 3D mMozaenu MCHONb3YHOTCS BO BCEX
OTpacIsIX HAYKH, TEXHUKH, MEULIMHBI, B KOMMEPUYECKOW U YIIPABIEHYECKOMN JEATEIbHOCTH.

CrpeMutensHOMYy pacnpocTpaHeHuo 3D  MoAenIupoBaHUs MeEIIAeT HEXBAaTKa
MOJITOTOBJIEHHBIX KaJPOB.

[ToarotoBky 3D MOJENMCTOB OCYIIECTBIIAIOT YUPEXKICHUS BBICHIETO 00pa30BaHUs U
pa3MyHbIE KypChl MOBBIIIEHUS KBaTU(UKAIIUU, HO, HE CMOTPS Ha 3TO, OCYyIIAaeTCsa AePUIUT
PabOTHHUKOB, UMEIOUINX KOMIIETEHIINH B TAHHOW 00JIacTH.

AKTYaJIbHOCTD M NeIaroruyeckKasi meaecoo0pasHocTh.

Kak u Bce unpopmannoHHsle TexHosorud, 3D MomenupoBaHuE OCHOBAaHO Ha
NPUMEHEHUU KOMITBIOTEPHBIX M MPOTPAMMHBIX CPEICTB, KOTOPBIE MOABEPKEHBI OBICTPHIM
U3MeHeHusIM. Bo3HrKaeT He0OX0IMMOCTh YCBOEHUS JAHHBIX TEXHOJOTUH B 0oJjiee paHHEM
BO3pAacCTe.

[Iporpammusbie cpeactBa 3D MojenupoBaHUsl MpeIHA3HAYCHBI JJISl MOJIb30BaTENEH,
UMEIOIIUX Pa3JIMYHBbIN YpPOBEHb MOATOTOBKHU. ['paduyeckue cucTeMbl Ha4aabHOTO YPOBHS
MO3BOJISIIOT CTPOUTH CJIOKHBIE MOJIENH, KOTOPhIE MOTYT OBITh PEaIbHO MCHOJb30BaHbI B



pPa3TUYHBIX O0JACTSIX. DTOMY CIIOCOOCTBYET BO3MOXKHOCTH PEAIU3AIUU «B MaTEpPHAIIC)»
TEOPETUUYECKH pa3pabOTaHHBIX MoJiefiel ¢ moMoIsio 3D npunTtepa.

Heap oOyuyeHuss 10 JaHHOW mporpamMme — MpHoOOpeTeHrne HaBbIKOB 3D
MOJEJIMPOBAaHUSI C IIOMOIIBIO COBPEMEHHBIX MPOrPAMMHBIX CPEACTB M OCHOB 3D
IPUHTEPOB.

3agaum:

Obyuarowue:

- O3HAaKOMMTCS C OCHOBHBIMU NOJIOKEHUSIMU 3D MoaennpoBaHus.

- [IpnoGpectr ymMeHus aHanu3a MpOCTPAHCTBEHHON (POPMBI 0OBEKTOB.

— OBnazieTh YMEHUEM MPEACTABISATH POPMY MPOEKTUPYEMBIX OOBEKTOB.

- [IpnoOGpect  HaBBIKM  MOJAEITUPOBAHUS C  TIOMOIIbIO  COBPEMEHHBIX
IPOTrPAMMHBIX CPENICTB.

— OcBoutsb HaBbiku 3D nedaru.

Pa3zsusarowue:

— Pa3BuTh mnpoCTpaHCTBEHHOE BOOOpa)KeHHE, YMEHHUS aHaiu3a U CHUHTE3a
IPOCTPAHCTBEHHBIX OOBEKTOB..

— Pa3BuBaTh TEXHUYECKOE U MMPOEKTHOE MBILIJICHUE.

— Pa3BuTh mMO3HABaTENbHBIE M TBOPYECKHE CIIOCOOHOCTH OOyYaroluxcs,
IPUBUBATH AKTUBHO MO3HABATEIbHBIN MOAXO K YKU3HU

— Pa3BuTh yCTOWYMBBIN HHTEPEC K IIOMCKOBOU TBOPUYECKOU IESITEIBHOCTH.

— Pa3BuBaTh MOTHMBAIMIO [JIOBEJAEHUS pEIIeHUs 3aJad A0 peaju3aludd B
Martepuane.

— Pa3Buth yMeHue paboTaThb HaJ TMPOEKTOM B KoMmaHAe, 3(PQHEKTUBHO
pacrpenensiTb 00s13aHHOCTH.

— Pa3BuTh yMeHME u3naraTh MbICIHM B YETKOM JJOTUYECKOM MOCIEA0BATEIbHOCTH,
OTCTaMBaTh CBOIO TOUYKY 3pPEHUS, aHAIM3UPOBATH CUTYAIlMI0 U CAMOCTOATEIbHO HAXOAUTh
OTBETHI HA BOIIPOCHI MYTEM JIOTUYECKHUX PACCYKICHUM.

Bocnumamenvnuvie:

- Bocnurate 4yBCTBO JIMYHOM M KOJUIEKTHUBHOM OTBETCTBEHHOCTH 34
BBITIOJTHSIEMYIO paboTy.

- Bocnurate HpaBCTBEHHBIE KadecTBa IO OTHOLIEHHWIO K OKPYXaroUUM
(moOpoKeNnaTeIbHOCTh, YyBCTBO TOBAPUIIECTBA U T.J1.).

— [TpuoOuuTh pedeHka K 3J0pOBOMY 00pa3y KU3HH.

Oco0ennocTr Ha0opa 00y4arOIUXCH.

Ha6op B 06beuHeHNs — CBOOOIHBII, 10 JKEITaHUIO pEOCHKA U UX POIUTEICH.



Oco0eHHOCTH BO3PACTHOM I'PYNIIbI:

— IIporpamma paccurtana Ha AeTeil ¥ MOJPOCTKOB MJIA/IIIETO, CPEIHETO
LIKOJIBHOTO Bo3pacta oT 12 o 17 ner.

DopMbI IPOBEACHUS 3AHATHH.
B xoxe peanmzaruu mporpaMMbl UCIIOJIB3YIOTCS Ciienytonue GopMbl 00yUIEHUS:
Ilo oxeamy demeti: TPYNIOBBIE, KOJJIEKTUBHBIC, WHINBUyJIbHBIC.

Ilo xapaxmepy yuebnoii deamenbHocmu.

— Oecenpl (BOMPOCHO-OTBETHBIM METOJI aKTUBHOTO B3aWMOJICHCTBUS TEaarora u
00ydJaromerocs Ha 3aHsSTHIX, UCIIOJIB3YETCSI B TEOPETUUECKOM YaCTH 3aHSTHS);

- KOHCYNbTalMU (MPOBOAATCS IO 3alpoCy OOYYaIONUXCS C IEIbI0 yCTpaHEHUS
npoOeioB B 3HAHMSIX W YMEHHUSIX, YTOYHEHHUIO YCBOCHHOTO; OTBETHl Ha BOIPOCHI,
BO3HUKIIIKE B TIpoIlecce pabOThl M OKa3aHHs MOMOIIM B OBIAJCHUU Pa3HBIMU BHIAMHU
y4eOHOM U MPAKTUYECKOU JIEATCIBHOCTH);

- MPAKTUYECKUE 3aHATHUS.

Cpoxu peaju3annu NporpamMmbi:

[Iporpamma paccurtana Ha 68 4acos.
Ilnanupyembie pe3yJibTaThI

[To uToram peanu3ary MporpaMmbl JETH OYAYT:

3Hamo:

- Tepmunsl 3D MmoaenupoBaHusl.

— Cucrtemy npoeKIui, "30METPUUECKUE U TIEPCIEKTUBHBIX N300paKCHUIA.

— OcHoOBHBIE TIpHEMBI TOCTpoeHUs 3D Moaeneii.

— Crioco0bl ¥ MpUeMbl peJaKTUPOBAHUS MOJIEIICH.

- [Tpunium pabotel 3D NpUHTEPOB 1 CIIOCOOHI MMOATOTOBKH JICTAICH IS TTeYaTH.

Ymemn:
- CoznaBars 1 pepaktupoBatsh 3D Moaenn.
- [TonGupats MaTepuasbl ¥ TEKCTYPUPOBATH IOBEPXHOCTH MOJEIIEH.
— BrInosHATE BU3yanu3anuio CLeH.
- CormacoBblBaTh NapameTpbl MOJEIM C IapaMeTpaMu JPYyrux MOJEIIEH,
pa3pabOTaHHBIX JAPYTUMHU yYaCTHUKAMU MPOEKTA.
- Ocy1ecTBIATh MOATOTOBKY MOJIENEH AJIs [T€YaTH.



Conep:xanue nporpaMMmbl

Pasznen Yacel
Beoansbie 3ansatus. IIpasuna nosenenus u Th. YcranHoBka mporpaMMHOIoO 2
o0ecrneyeHusl.
Nurepdetic, ocodennoctu [10. Bxoxnaenne B 3D monenupoBanue. Hactporika 6
IIPUHTEpA.
O0630p BO3MOXKHOCTEH CO3aHMS TPEXMEPHBIX MOJeNeld. 3HAKOMCTBO C 7
IporpaMMoii evyaTu, NpaBujia yupaBJieHUs] MOJENIIMU (BbIOOp M3 KaTaJlora).
[IpeoOpazoBanue mudpoBoit Mmogenu. Hactpoiika neyatu, 0030p mapaMeTposB. 7
Ileyats.
N3ydeHue HaCTpOEK C pacHIMpEeHHBIMU TapaMeTpaMu. Bbibop miactuka st 7
npuHTepa. Co3nanue TpeXMEpHOU MOJEIIH.
ITpaBuna noseaenus u Th. Dtan Hape3ku. HacTpoiika npuHTepa. 3aMeHa 7
COILJIA.
Hacrpolika neuaru, yctaHoBKa napameTpoB. [ledaTs TpeXMepHON MOAENH. 7
YcranoBka 0oJiee CI0XKHBIX TapaMeTpoB. PazpaboTka v MOArOTOBKA MPOESKTHOM 7
MOJIEIH.
N3roroBiieHrE KOHTPOIBHOM JAETAIIH. 7
Bpaienue, macmrabupoBanue v BelpaBHUBaHUE. TpEXMepHas BU3yalln3aliusl. 7
NuctpymenTsl aiia oocmysxuBanus. [ledyats
[TonBenenue nuroros. 3akitountenbHoe 3ansTue. orootuet. [lepcnexkTuBHOE 4
IJITAHUPOBAHHUE.

Hroro 68

q)OprI KOHTPOJISA K ITOABECACHNA UTOTOB

B nauane 3ansaTus IMPOBOAUTCA OIIPOC 06yqa}01111/1xc;1 10 BOIIpOCaM HpPCAbIAYIICTO
3aHATHA.

B koHme »9rtama MOJENMpPOBaHHMS ~MPOBOAUTCS OOCYKIEHUE pEe3yNbTaToOB
IPOEKTUPOBAHUS C OLIEHKOM MpojenaHHOW padoTsl. Bompockl, KOTOphIE BO3HHUKAIOT Y
0Oy4Jaromnmxcsi, BEBIHOCATCA Ha 00Iee 00CYKIICHHE TaKXKe B JUATIOroBoi ¢opme pazdbopa
Marepuana.

B xauecTBe pOBEPKU UCTIONB3YIOTCS pa3IMUHble (POPMBI IOJIBEICHUS UTOTOB: IPOBEACHNE
BHYTPEHHUX COpPEBHOBAaHUI MEXAYy OOYy4aroLMMHCS, y4€OHBIMU TPYIIIAaMHU; y4acTHE B
IIKOJIbHBIX, MYHULIMITAJIbHBIX U PETMOHATIBHBIX COPEBHOBAHUSX 110 POOOTOTEXHUKE.

OcHOBHBIE CIIOCOOBI TOCTPOEHUS MOJEIIEH.
OpraHu3anMoHHO-NEeJArOrn4ecKue YCJI0BUS peain3aliu MPorpaMmbl.
1. Y4eOHO-MeTOAMYECKOE 00ecneuyeHre POorpaMmMbl

3aHsaTus NpoBOAATCS B (hOpMe JIEKIH, 00CYKIEHUS U IPAKTUYECKUX padoT.
[Ipu paGore ¢ AeTbMU B Y4YEOHBIX TpPYIIAaX HCIHOJIB3YIOTCS Pa3IUYHbIE METO/IbI:



CJIOBECHBIE, METO]1 TPOOJEMHOr0 00yUeHHS, MPOEKTHO-KOHCTPYKTOPCKUN METOJ, a TaKkKe
WUTPOBOM METOJ.

MeToa ¢TPOro perjiaMeHTUPOBAHHOIO 3a1aHMsl. BBINIOTHEHNE NHANBUAYAIBHBIX U
rpynnoBbix 3D Mozenen.

I'pynnoBoii meroa (Munu-rpymnmnsl). Co3naHue MOAENU MO MNPEIJIOKEHHON cXeMe
Tpynmnou 3aHuMaronuxcs (2— 4 yenoBeka); onpeeraeHue pojiei 1 OTBETCTBEHHOCTH, BEIOOD
paIoOHaIBLHOrO CII0C00a CO3JaHMs MOIEIIH.

Metoa camocrosiTeqsbHOM padoThl. CBO0OA ITPU BEIOOPE TEMBI, METOAOB U PEKHUMA
paboThl, CO3/1aHne YCIOBUM AJI IPOSBICHHS TBOPUECTBA. 3alUTa COOCTBEHHOTO MPOEKTA.

CopeBHoBaTeIbHBIH MeTO. [IpoBeieHrie COpEeBHOBAHUM ISl BBISIBJICHUSI HauboJiee
Ka4yeCTBEHHON M OPUTMHAIBHO BHIMOJIHEHHON paOOTHI.

CaoBecHblil MmeToa. BepbanbHoe onvicanus 3a1aHUI U OLEHKH PE3yJIbTaTOB.

Metoa BU3yaJIbHOI0 BO3AEeHCTBHUA. /[eMOHCTpanys BU3yaIM3UPOBAHBIX PUCYHKOB,
JEMOHCTpALHsl OTIIEYaTAHHBIX MOJEIH.

Juckyccusi. CMBICI JaHHOTO METOAA COCTOMT B OOMEHE B3IVIsIaMU IO KOHKPETHOM
npobsieMe. C MOMOIIBIO JUCKYCCHM, OOydaroluecss NpUOOpETar0T HOBbIE 3HAHUS,
YKPETIJISIOTCS B COOCTBEHHOM MHEHUU, YYaTCsl €r0 OTCTauBaTh. Tak Kak ri1aBHON QyHKIMEN
JIVCKYCCHUH SIBJIAETCS] CTUMYJIMPOBAHUE TTO3HABATEILHOIO HHTEPECA, TO JAHHBIM METOA0M B
NEPBYIO OUEpE/Ib PEIIAeTCs 3a/1a4a pa3BUTHA TO3HABATEIbHON aKTUBHOCTH 00YYaIOLIUXCA.

MeToauueckoe odecrneyeHmne

JIist  ycmemrHoro TMpOBEAEHUS 3aHSATHH OYeHb BaKHA TOJTOTOBKA K HUM,
3aKJTFOYAIONIAsCS B IUIAHUPOBAaHWUU PaOOTHI, MOATOTOBKE MaTepHabHONH 0a3bl W
CaMOIIOITOTOBKE Tearora.

B mpomecce mOATOTOBKM K 3aHATHSAM MPOIYMBIBAETCS BBOJHAs, OCHOBHAs W
3aKTIOYUTENIbHAS YaCTH 3aHSITHH, OTMEUYAIOTCSI HOBBIE TEPMHHBI W TIOHSTHS, KOTOPHIE
CJIETyeT Pa3bsICHUTh 00YYAIONUMCS, BBIJCISICTCS TEOPETUUCCKUN MaTepraj, HaMedaeTCs
coJlep KaHue TPEACTaBIIeMOl HH(POPMAIIMK, MOATOTABIMBAIOTCS HATJISAHBIC MPUMEPHI
U3TOTOBJICHUSI MOJIEIIH.

B KkoHie 3aHATHS TPOXOAUT OOCYXKIACHHE pEe3yJIbTaTOB M OIEHKA MPOJEIaHHON
paboTHI.

MaTepHaHLHO-TeXHH‘leCKI/Ie ydi10oBUd peajin3alui IIPporpamMmal.

JUia mpoBedeHUsT 3aHATHUA HEOOXOAMMO JIOCTAaTOYHO IPOCTOPHOE IOMEIIECHHUE,
KOTOPOE JI0JIKHO OBITh XOPOILIO OCBEILEHO U 000PYA0BAHO HEOOXOIUMOM MEOEINBIO: CTOJIBI,
CTYNbs, IIKa(bl — BUTPHUHBI JUJISl XpaHEHHs] MAaTEpPHAJIOB, CIIELUAIBHOIO MHCTPYMEHTA,
npuUCIocoOIeHni, yepTexkel, mozaeneid. s paboTsl HEOOXOAMMO HMETh JOCTATOYHOE
KOJIMYECTBO HaIISIIHOTO U yueOHoro marepuana u TCO.

Jiis1 peaau3zanum nporpaMMbl HEOOX0AUMO:
Komnbrorepnsiii kinace 10 mit.
Cuctemuoe nporpammuoe odecnedenue (Windows)
[Tporpammuoe obecneuenne Kommnac
[Iporpammuoe obecrnieuenue Autodesk Fusion360

b NS



5. IIpoektop

6. 3D npuHTep

7. Tlporpamma nyst 3D npunTepa Tuna Slicer
8. LlBernoui pumament ABS wmm PLA (1.75)

Nudopmanuonnoe odecrnedyeHne MporpaMmbl

HNuTepHeT-pecypcebl:
http://www.123dapp.com/design

http://www.autodesk.com/products/fusion-360/learn-training-tutorials

http://www.123dapp.com/design

https://www.youtube.com/watch?v=w_X2uoD UKI

https://www.youtube.com/watch?v=KK g jiJIOA

https://www.youtube.com/watch?v=hHXHiboMyaU

http://autodeskeducation.ru/winterschool2016/masterclasses/

http://make-3d.ru/articles/chto-takoe-3d-pechat/

. https://www.youtube.com/watch?v=EQ-W4qxF5Sk

0 http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-vazhnye-
terminy/

https://www.youtube.com/watch?v=gWBV 5vxK;j0w
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http://www.123dapp.com/design
http://www.autodesk.com/products/fusion-360/learn-training-tutorials
http://www.123dapp.com/design
http://www.youtube.com/watch?v=w_X2uoD_UKI
http://www.youtube.com/watch?v=KK_g_jiJl0A
http://www.youtube.com/watch?v=hHXHiboMyaU
http://autodeskeducation.ru/winterschool2016/masterclasses/
http://make-3d.ru/articles/chto-takoe-3d-pechat/
http://www.youtube.com/watch?v=EQ-W4qxF5Sk
http://3dwiki.ru/kak-rabotaet-3d-printer-bazovye-ponyatiya-i-nekotorye-vazhnye-
http://www.youtube.com/watch?v=gWBV5vxKj0w

KaJIEHIIapHO — TEMATHIECCKOC IIJIAHUPOBAHUC

Paznen

HazBanue teMbl

Ko1-Bo
JacoB

BBonanoe
3aHATHE

BBeaenue B nporpammy. TexHuka 6€30MaCHOCTH.

BBonanoe
3aHATHE

YcraHoBKa MporpaMmMHOIO oOecreueHus.

Nurepdeiic,
0COOEHHOCTH
I10.

Bxoxnenue B 3D moaenupoBaHue.

Nurepdeiic,
0COOEHHOCTH
I10.

YcraHoBka U cOOpKa MPUHTEPA U HACTPOUKA
IIPUHTEpA.

Nurepdeiic,
0COOEHHOCTH
I10.

Hactpoiika npunTepa.

0O630p
BO3MOXKHOCTEH
CO3JIaHus
TPEXMEPHBIX
MOJICJICH.

3HAKOMCTBO € IIPOrpamMMoil eyaTu, npaBuiia
YIpaBICHUS MOJICISIMHU.

0O0630p
BO3MOXKHOCTEH
CO3JaHMs
TPEXMEPHBIX
MOJEIICH.

JleMoHCTpanus
BO3MOXKHOCTEH, 3JIEMEHTHI HHTEp(deiica.

0O630p
BO3MOXKHOCTEH
CO3JIaHus
TPEXMEPHBIX
MOJEIICH.

OcHOBBI 00pa0OTKH N300pAKEHUH.

O630p
BO3MOXKHOCTEH
CO3JIaHus
TPEXMEPHBIX
MOJEIICH.

[Ipocrast Bu3yanusamnusi 1 COXpaHeHHe pacTpOBOU
KapTUHKHU.

10

[IpeobpazoBanu
e g poBoi
MOJICIH.

HacTtpoiika neuatu. 0030p mapameTpos.




11

[IpeobpazoBanu
e g poBoi
MOJICIIH.

Co3nanue mpocToil MOJENH.

12

[IpeoOpazoBanu
e 1udpoBoi
MO/IEIH.

BripaBHHBaHHE, TyOJIMPOBAHHUE U COXPAHEHUEC
00BEKTOB.

13

[IpeobpazoBanu
e g poBo
MOJICIH.

Ileuats.

14.

N3yuenne
HACTPOEK C
pacIIMPEHHBIMU
napaMeTpaMHu.

Bri0op mmactuka mnsa mpuntepa. Co3zmgaHue
TPEXMEPHOU MOJIEIH.

15

N3yuenne
HAaCTPOEK ¢
pacIIMpPEHHBIMU
napaMeTpaMu.

Co3panue TpeXMEpHOU MOJIEIH.

16

IIpaBuna
NOBEACHUS U
Thb.

Hacrporika npunrepa.

17

[IpaBuna

IIOBEACHUS U
Thb.

Texuuka 0€30I1aCHOCTH

18

[IpaBuna

IIOBEJICHUS U
Th.

Dral Hape3Ku KPYIHbIX JIeTajen.

19

IIpaBuna
NOBEACHUS U
Thb.

3aMeHa coruia.

20

Hacrpoiika
neyvary,
YCTaHOBKa
apaMeTpoB.

Hactpoiika neuarn.

21

Hacrpoiika
neyvary,
YCTaHOBKa
IapaMeTpoB.

[TeyaTp TpEXMEPHOU MOJIEIIH.




22

YcraHoBka
0oJ1eE CIIOKHBIX
rapameTpoB

YpasieHue 3JIEMEHTaMU Yepe3 MEHIO
IIPOTPAMMBI.

23

Ycra"HoBka
0oJ1eE CIIOKHBIX
rapameTpoB

[TocTpoeHue CIOKHBIX TEOMETPUUECKUX QUTYP.

24

YcraHoBka
0oJ1eE CIIOKHBIX
rapameTpoB

[TocTpoeHue CII0KHBIX TEOMETPUIECKUX
OpPHAMEHTOB.

25

YcraHoBka
0oJtee CIIOKHBIX
rapameTpoB

NHCTpyMEHTBI HAPE3KHU U yAAICHUS

26

PazpaboTka u
MOJATOTOBKA
MIPOEKTHOM
MOJICITH.

[Tonck MPOEKTHOU JIeTAIIN

27

PazpaboTka u
MOJITOTOBKA
MIPOEKTHOMU
MOJIETIH.

Pa3paboTka 1 moAroTOBKAa MPOEKTHON MOJIETIH.

28

Bpamenue,
MacmTadupoBa
HUE U
BbIPaBHUBAHUE.

TpéxMepHas BU3yan3anus

29

Bpamenue,
MacmTadupoBa
HUE U
BBIPAaBHUBAHUE

HNHCTpyMeHTHI 17151 00CTyKUBAHUS.

30

Bpamenue,
MacmTadupoBa
HUE U
BbIPaBHUBaHUE

[TeuaTn

31

IlonBenenue
HUTOTOB.
3aKJIIOUYNTENIHLH
0€ 3aHSTHE.

dortooTuer.

32

IlonBenenue
HUTOT'OB.
3aKII0unTel
bHOC

[IepcnieKTMBHOE TIITAHUPOBAHUE.




3aHATHC.

BCETI'O:

68
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