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JonomautensHas oOuiepa3BuBaronias nporpamma COOTBETCTBYET
JNEHCTBYIOMUM  (befepaibHbIM, PETHOHAJBHBIM HOPMATHUBHBIM  [JOKYMEHTaM
Poccuiickoi ®Denepandi W JIOKalbHBIM HOpMatuBHbBIM akTam I['BIIOY JIO
«KKTuCy.



IHosicHUTEABLHAA 3aAIIMCKA

JononuutenbHas oOuiepa3BuBaromas nporpamMmma «lMmxenepnas rpaguxa
pa3paboTtana Ha ocHoBaHuM DenepanbHOro 3aKkoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B  Poccuiickoit ~ denepauumny, KoHuenmuu  pasButuid
JOTIOJIHUTENbHOTO 00pa3zoBaHus aere 10 2030 roxa.

HanpasjieHHOCTH NPOrpamMMbI
Texnuueckas

AKTYaJIbHOCTH NPOTPaMMbI

AKTHBHO Pa3BUBAOIIUCCA TCXHOJOTUHU B COBPCMCHHOM MHPC (I)OpMI/IpyIOT
3allpoC Ha HM3MCHCHHUA B HpO(l)CCCHOHaHBHOfI IMOATOTOBKE HHIKCHCPOB, KOTOPLIC
CCroaHsA JOJIKHBI YMCTD IINIAHUPOBATD, IPOCKTHUPOBATDH, IPOU3BOANUTL U IIPUMCHATDH
KOMIIJICKCHBIC MHXCHCPHBIC PCHICHUA B YCJIOBHAX KOM&HHHOﬁ pa6OTLI, 06JIaI[aTB
KOMIICTCHIOUAMU 110 YIIPABJIICHHUIO 9THUMHU IIPOICCCAMMU. COBpeMGHHLIﬁ HHXCHED —
O9TO HWHHOBAIIlMOHHAsA MW OYCHDb BOCTpC6OBaHHaSI HpO(bGCCI/I}I HaCcTOoAIICTO H

OyyIiero.

3ansTus o nporpamme «MuxenepHas rpadrkay MO3BOJAT ACTSIM OBIAACTh
0a30BBIMU KOMIIETCHIIMSIMI COBPEMEHHOTO HH)KEHEpA: OT 3HAKOMCTBA C TEOPHEH 110
nporpamme AUTOCAD no mnpaktuku. JleTH u3ydaT OCOOCHHOCTH W TNPUEMBI
paboThl, moy4yaT 0a30BbIC 3HAHUS W HABBIKH, OMpPENENSAT Hanbojee WHTEpPECHBIC

HaIpaBJICHUs J1JI TAJIbHEUIIIEr0 MPaKTUUYE€CKOTO N3YUEHHUS.
Ilexarornyeckas meaecooOpPa3HOCTb NPOrpaMMbl

[Iporpamma «MuxenepHas rpadukay» HampapieHa, B TOM YHCIIE, HA pEIICHUE
mpoOpUEHTAITMOHHBIX 33/1a4. B X0/1€ MpaKTHYECKUX 3aHITHI ITKOJIBHUKHY MOTydaT
HaBBIKK PAOOTBI Ha BBICOKOTEXHOJIOTMYHOM OOOPYIOBAaHUH; TO3HAKOMSTCS C
TEOpHeil, OCHOBaMH WHXXEHEPUH; C OCOOCHHOCTSIMHU M  BO3MOKXHOCTSIMH

BBICOKOTCXHOJOI'MYHOT'O 060py,[[0BaHI/I$I n CIIOCOOBI  €TO0 IMPAKTHICCKOI' O



NPUMEHEHUS, a TaKXK€ ONpenensiaT Haubojiee WHTEpEeCHbIe HANpaBICHUS IS
JNATbHENIIEro MPAKTUYECKOTO U3YUEHNUS.

[Iporpamma opueHTHpOBaHA HA MPUOOPETEHUE MIKOJIbHUKAMU KOMITETEHLIUM
K cdepe NPOEKTHOM, CHUCTEMHOM, HHXKEHEPHOU [EeATEeIbHOCTH, paCIIMpPEHUE
Kpyrosopa.

MeTon0I0rM4ecKo  OCHOBOM  IpOrpaMMbl  SIBISETCA  CHUCTEMHO-
NEATEIbHOCTHBIA TMOJAXOJ, COYETAIOIIMICA C Pa3MYHbIMH COBPEMEHHBIMHU
o0pa3oBaTeIbHBIMM  TEXHOJIOTHSIMH, TaKMUMU KaK TEXHOJOTUS  Pa3BUTHS
NOHATUMHOIO MBILIJIEHUS, TEXHOJOTHUS HCCIEAOBATENBCKOW W IMPOEKTHOM
nesTenbHOCTU. lIpUMeHeHHe CHUCTEMHO-AESITeNIbHOCTHOrO TMoAXxoAa Haubolee
3¢ PexTUBHO cIOCOOCTBYET (POPMUPOBAHUIO YHUBEPCATBHBIX YUEOHBIX TEHUCTBHMA.

Iesas nporpamMmmsl

Lens mporpammsel — GOpMHUPOBAHKE Y IIKOJLHUKOB MPAKTUYECKUX HABBIKOB
paboThl C BBICOKOTEXHOJIOTHYHBIM O0OpYJOBaHHEM, KOMIIETEHUMHA B 00JacTH
MH)KEHEPHOI0 NU300peTaTeNbCTBa, X IPUMEHEHUE B IPOEKTHON €S TEIHOCTH.

3agaum nporpamMmmabl
OOpazoBaTenbHBbIE:
- I03HAKOMUTb C UCTOPUEN HHKEHEPHOTO jAena B Poccuu u 3a pyoexom;
- I0O3HAKOMUTB C COBPEMEHHBIMU CPEIACTBAMHU aBTOMATU3ALUU IPOCKTUPOBAHMS,
npoektupoBanue B CAIIP u coznanue 2D Mojenei;
- ¢(hOpMUPOBATH HABBIK UTEHUS YEPTEKEN U AIEKTPUUECKHUX CXEM;
- JaTh IIPEICTABICHHE O IPUHLMIAX IOCTPOCHHUs aJrOPUTMA BBIIOJIHEHUSA

paoor;

BocnurarensHele:
- Ppa3BUTh AKKYpaTHOCTb, CHWJY BOJIM, CaMOCTOATEIBHOCTb, BHUMATEIbHOCTb,
YCUAYUBOCTb, CTPEMJICHUE TOBOJUTH HAYATOE JIEJIO /10 KOHIIA;
- c(pOopMHUPOBATH OPTraHU3ATOPCKUE U JTUJISPCKHUE KaueCTBa,
- chOopMHUPOBATH YyBCTBO KOJUICKTUBH3MA U B3aUMOTIOMOIIIH.

PazBuBaronmue:



- cmocoOcTBOBaTh  (OPMUPOBAHUIO  KIIOUEBBIX HaBbikOB Cucremsl 4K:
KPUTHUYECKOTO MBIIIJICHHUS, KPEATUBHOCTH, KOMMYHUKAITNH, KOOPIHMHAIIHH,

- CIOCOOCTBOBATh  Pa3BUTHIO  OOpPAa3HOTO, TEXHUYECKOTO, JIOTUYECKOTO,
MIPOCTPAHCTBEHHOTO MBIIIJICHUS;

- pa3BUTh KOMMYHHKATHBHYI KOMIIECTEHTHOCTh Ha OCHOBE OpraHU3aIHH
COBMECTHOW TMPOMYKTUBHOW JeATeIbHOCTH (YMEHHS paboTaTh HAJ MPOCKTOM B
KOMaHJIe, paclpeeisaTh OOsS3aHHOCTH, pa3BUBaTh HABBIKM MEKIUYHOCTHOTO
OOIIICHHS U KOJUIEKTHBHOTO TBOPYECTBA, MyOJUYHBIX BBICTYIUICHUM, JOKIA0B);

- HAy4YuTh paboTaTh MO TMPEIOKEHHBIM HHCTPYKIUSM, MOJECPHU3UPOBATH WX,
COCTaBIIATh COOCTBEHHBIC KOHCTPYKIIUHA U MOJICIIH;

- pa3BHTh YyBCTBO OTBETCTBECHHOCTH, WHUIIMATHUBBI, CAMOCTOSATCILHOCTH, TATH K
CaMOCOBEPIIICHCTBOBAHHUIO;

- Pa3BUTh TBOPUYCCKHUE CIIOCOOHOCTH;

- 00yYHUTh HaBBIKAM MTPOCKTHOM JICITEILHOCTH;

- O03HAaKOMHTH C TIpaBHJAMH TEXHWKH O€30MacHOCTH Tpu pabore C
BBICOKOTEXHOJIOTUIHBIM 000y I0BaHUEM;

- BEIpabOTaTh HABBIKM KOMAHTHOW pabOTHI;

- O3HAKOMHTHh C TEXHHYECKUMHU TIPOPECcCUsIMU H OOECIEeUHUTh YCIOBHS
po¢eCCUOHATBHOT'O CaMOOIIPE ICIICHHIS,

- pa3BUTh HAOIIOJATENFHOCTh, BHUMaHHUE, CIIOCOOHOCTh K CaMOCTOSATEIHHOMY
PEIIEHUI0 BO3HUKAIOMIUX MPOOJIeM;

- HOIIYJIAPU3UPOBATh HAYUYHO-TCXHUYCCKUC 3HAHUS.

AJpecaTt NporpamMMmbi:
ydamuecs B Bo3pacte 14-16 net, uHTEpecytonmecs WHXEHEPHOU chepoil.
Koau4yecTBO 00y4yaonuxcs B rpynme:

- or 12 no 15 yenosex;



@opmbl 00y4eHHsI M BUABI 3aHATHI

[IpunsTas B mporpamme Mojieab 00yueHus: cucteMbl 4K BKItoyaeT B ce0s Kak
IpyNnoBble, TaK M HWHIAUBUAYyaJbHbIE (OPMBI OpraHU3ALMHM JEATEIbHOCTU
yuamuxcs. [Iporpamma npenmnonaraer cBOOOAHBIM BBIOOpP (OPM ayIUTOPHBIX
3aHATHI (JeKuuu, 6ecenbl, 00CYKIeHUs, UTPOBbIE (POPMBI pabOThI, MPAKTHUYECKHUE
3aHATHS, (OPMBI MPOEKTHOM JAESITENIbHOCTH) BBIOOP KOTOPBIX OOYCIaBIMBAETCS
TEMOM 3aHATUSA U (HOPMOIL ero MpoBEACHUS

[lo Tuny opraHuzanuy B3aMMOJIEUCTBUS MEJAroroB ¢ 00ydYaloIUMHUCS TPU
peanuzanuu  [pPOrpaMMbl  HUCIIOJIB3YIOTCS  JIUYHOCTHO-OPUEHTHUPOBAHHbBIC
TEXHOJOTUU  O00y4yeHuss (TEXHOJOTMHU TMPOEKTHOM U  HCCIEeA0BATEIbCKOU
JCSITEIILHOCTH ).

Peanuzanus MPOrpaMMBbl npeanoiaraet UCIOJIb30BAHNE
3I0pOBbECOEPETAIONIMX ~ TEXHOJIOTUH,  pEaM3yIOLIUXCAd  4Yepe3  CO3JaHHe
0e30MacHbIX YCJIOBUM, TaKMX KaK BKJIIOYEHHE B 3aHATHE TUHAMUYECKUX Tay3,
HepuoJnYecKass CMEHa JESITebHOCTH OOYyYaroIlMXCsl, KOHTPOJIb COOJIIOJIEHUS
oOyuatouumucst npasun  padorel  Ha IIK, co3zmanme  OmarompusTHOrO

IMCUXOJOTNYCCKOT'0 KJIIMMaTa B I'PYIIIIC.

OTiin4uTe/IbHAA 0COOCHHOCTH NMPOrPaMMBbI

[Ipu peanuzaruu  JOMOJTHUTEIBLHON  OOIIEOpa3BUBAIONIEH ITPOTPAMMBbI
UCIIOJIB3YETCA TEXHOJIOTUSA TMPOEKTHOU JEATEIIbHOCTH.

JlaHHas mporpaMma peaJm3yercsi B paMKax CETEBOrO B3aMMOACHUCTBUS U
SBJISIETCSL YACThIO IporpamMM  I1aHa BHeypouHoi faearenbHoct OOIT OOO0.

[Iporpamma  mpeamnonaraer 2 ypoBHS OOyYEHHs: BBOJIHBIN, MPOCKTHBIM.
Kaxnp1ii 13 ypoBHEN UMEET 3aKOHUEHHYIO CTPYKTYPY CO CBOUM LEISIMH, 3aa4aMHU
Y 0KUJIAEMBIMHU PE3yJIbTATAMU U 3aKAHYMBAECTCS 3aIUTON MPOECKTA.

Peanuzanust mporpaMMbl MOXET OBITH OCYIIECTBIICHA KaK Ha COOCTBEHHBIX
pecypcax KBaHTOpHyMa, TaK M IIPU MOJJEPKKE CETEBbIX U HHIYCTPUAIBHBIX

MapTHEPOB YepPe3 CETEBOE B3aUMO/ICUCTBUE.



CoBMecTHass JIESITENIbHOCTh YYaCTHUKOB 0O0Opa30BaTENIbHOIO Mpolecca
BBICTpAauMBACTCS HAa TMPUHLMIAX HMOIMOHATBHON 3HAYMMOCTH, OTKPBITOCTH,

NEeATeNIbHOCTH, 0OPAaTHOM CBSI3U U CYyObEKTHOCTU 00YYarOIIeToCs.

Opranu3aluOHHO-TIeJarOru4ecKue yCJI0BUs

OOGyuaronuiics HaYMHAET W3YUYCHHE MPOrPaMMBbI C BBOJHOTO YPOBHS, Jajee
NepexXoAsiT Ha TPOCKTHBIM.

®opma o0yuyeHHMs] - OYHAas,, BO3MOXKHO HCIOJb30BAHUE JUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHH U AJICKTPOHHOTO O0Yy4YEeHUS. 3aHITHS IPOBOATCS 110
rpynmnam. [Ipu peanuzanuu mporpaMmMbl MOTYT OBITH OpPTaHU30BaHbI U MPOBEICHBI
MacCOBbIE MEPOIPHUATHUS JJII COBMECTHOM JICATEIBLHOCTH OOYyYaromuxcs U
poauTeel (3aKOHHBIX IPEJACTaBUTENCH ).

Cpok ocBoeHusi 00IIEpa3BUBAIONIECH MPOTPAMMBI OIMPEEIAeTCA B yUeOHOM
IUTaHE, KOTOPBIM SIBIAETCA MPHIOKEHHEM M MOXKET OOHOBISTHCA IO Mepe
HEOOXOTUMOCTH.

Pexxnm 3aHsaATHH

[TpoaoXUTENBHOCTh OAHOTO 3aHATUS — 45 MuHyT. KonudecTBo 3aHsATHI B
JI€Hb, HEJCIIO ONpPEACNSIeTCS] B COOTBETCTBUH C YUYEOHBIM TJIAHOM (SBIISIOIIMMCS
OOHOBJIsIEMbIM TIpHiIockeHHeM Ne 1), kaleHAapHBIM TpapUKOM (SBISFOIIAMCS
OOHOBIIIEMBIM MPUWIOKEeHHEM Ne 2).

Ilnanupyemblie pe3yJbTAThl OCBOEHHSI 00pPa30BaTeIbLHON NMPOrpaMMbl
MPEACTaBICHbI peAMETHBIMU (TEXHUYECKUMM ) u YHUBEPCATIbHBIMU
KOMIETEHIUAMU 00YyYaOIINXCS.

[TpenmeTtnbpie kommerentnu (Hard Skills)

- 3HAaHWE OCHOB W MPHUHIIUIIOB TEOPHUH PEIICHUS M300peTaTeIbCKUX 3a/ad,
OBJIaJICHUE HAYaIbHBIMU 0A30BbIMH HABbIKAMU WHKEHEPUU;

- 3HaHWE W MOHUMaHue NpuHUUNOB mnpoektupoBanuss B CAIIP, ocHoB

co3aaHus U mpoekTupoBanus 2D- u 3D-mozaenei;



VYuuepcanbabie komnetreHuu (Soft Skills)

- HAaBbIKM BEJCHUS MPOEKTa, NPOSBIECHUE KOMIETEHIMM B BOIPOCAX,
CBS3aHHBIX C TEMOW MpOeKTa, BbIOOp HamOoisiee 3P(HEKTUBHBIX pEIICHUH 3a/1ay B
3aBUCUMOCTH OT KOHKPETHBIX yCIIOBUN;

- pa3BUTHE KPUTUUECKOTO MBIIIICHHUS;

- MPOSIBJICHUE TEXHUYECKOTO MBIIUICHHUS, MO3HABATEIbHON AESTENbHOCTH,
TBOPUYECKOW MHUILIUATUBBI, CAMOCTOATEIbHOCTH;

- C1IOCOOHOCTh TBOPYECKH peliaTh TEXHUYECKHUE 3a1a4H;

- TOTOBHOCTb M CIIOCOOHOCTh MPUMEHEHHSI TEOPETHYECKHX 3HAHMM 10
¢uznke, HPOPMATUKE JIJIsl PeIIeHUs 3a7a4 B pealbHOM MHUPE;

- CIOCOOHOCTh MPABHJIBHO OPraHW30BBIBATH paboyee MECTO U BpeMs s
JOCTHXKEHUS TTOCTABICHHBIX IICJICH.

- pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB OOYYAIOIIUXCS, YyMEHUE
OpPUEHTUPOBATHCS B MH(DOPMAITMOHHOM MPOCTPAHCTBE, MPOTYKTUBHO UCTIOIB30BATh
TEXHUYECKYIO JINTEPATYPY JUJIS IOUCKA CIOKHBIX PELICHUH;

- HaBbIKM KOMaHJIHOM paboThl;

- OCHOBBI OPaTOPCKOI'0 UCKYCCTBA.

VYpoBeHb CHOPMUPOBAHHOCTH U OCBOEHHOCTH HABBIKOB BBISBIISIETCS B XOJ€

3aIIUT YYEOHBIX MMPOSKTHBIX PaboT.

@DopMbl aTTECTALMH
IIpoMexyTOuHAsi aTTeCTAUMS BBINOJHEHUS MPOrpaMMbl U CTEIEHU
YCBOCHHUSI MaTepuaja IPOU3BOAUTCS C IOMOULIBIO BBIITOJIHECHUS IPAKTHUYECKHUX
pabor.

HToroBoii arrecranueii sBiseTcs pa3padOTKa U 3aluTa MPOEKTa.

CucremMbl OLIEHKH Pe3yJbTATOB 0CBOCHUSI 00pa30BaTeILHON MPOrpaMMbl
OcBoeHKe NporpaMMbl Ha Ka)KJIOM YPOBHE 3aKaHUYMBAETCS 3aIUTON MPOEKTOB.

Kpurtepun onieHKH my0OIMYHON MPe3eHTALNKU TPOEKTa:



Kpurepuu oueHKH nmyO0JJTHYHOM NPe3eHTALMU NPOEKTA:

1 AKTYyaJIbHOCTh M 3HAYUMOCTb MpoekTa (o1 0 70 5 6amioB).

2 CooTBeTcTBUE pe3yibTaTa nmoctaBieHHou 1enu (0-5 6anion).

3 YpoBeHb 3aBepiieHHOCTH mpoekTa (0-5 0ansoB).

4. VYpoBEeHb CAaMOCTOSITENIBHOCTH MPHU BhINOJHEHUU padoThl (0-3 Gamna).

5 KauecTtBo npesenrtanuu npoekta (opopmiienue, auzaiin) (0-3 6amna).

6 KadecTBo 3amuThl mpoekTa (YCTHOE BBICTYIUICHHE) W ydacTHE KaKJIOTO B
zamute (0-3 6amna).

7. YMeHue oTBeuaTh Ha BOMPOCHI U OTCTanBaTh CBOIO TOUKY 3peHus (0-3 6amia).
8. AHanu3 HAyYHBIX U WHKEHEPHBIX UCTOYHUKOB, KOHKYPCHTHBIX TOJIXO0JI0B K
aHaJIOTUYHOM nin Oam3Kkoi 3amade (0-3 Oamia).

YdyeHMKaM, YCHCIIHO 3allUTUBIIUM TIpoeKT oT 20 OaljloB | BHIIIE,
nocetuBmuM 70% 3aHATHI IO POTpaMMe PEKOMEHIYETCS MPOJI0JDKUTh 00yUYeHUE
Ha CJIEIYIOIIEM YPOBHE. YUEeHHUKaM, HAOpaBIIKUM I10 pe3yJbTaTaM 3alllUThl MPOEKTa
menee 20 OamwoB, a Takke mocetuBmIUM MeHee 70% 3aHATHII MO mporpamme
peKoMeHayeTcs ~ BbIOpaTh ~ OOydeHHe MO  JIpYrol  JIONOJHUTEIbHOU

obmepasBuBarorieit mporpamme T «KBanTopuym».

MeToanueckoe odecneyeHne peajn3anui NporpaMmmMbl

MeTob1, HCTIOJIB3yEeMBbIC TIEAaroroM:

- CIIOBECHEIE;

- MPOOJIEMHO-TIOUCKOBEHIC;

- ICMOHCTpAIHsI HATJISTHOTO MaTepHana,
- H3yYCHUE UCTOYHUKOB;

- MO3TOBOH LITYPM;



- UCCJICIOBATECIbCKUM METO/,
- KEMC-METO/I,

- IPOEKTHAsI AESATEIbHOCTD;

- MyOJIMYHOE BBICTYIUICHHUE,

- IUCKYCCUHU.

Coaep:xanue nporpaMMmabli:

1. HcTtopus pa3BUTHs YepUCHHUS], YEPTEXK — A3BIK TEXHUKHU.

2. IIporpamma NANOCAD: JlenTta. Mento npuioxxenust. CTpoka MEHIO U
naHelu MHCTpyMeHTOB. Paboune npoctpancTBa. J(uanor ¢ cucreMoi.
KnaBuarypusiii BBos koMan. @ainsl yeprexeit. Pabouas cpena
noJsib3oBaressi. OCHOBHbIE MPUMUTHUBBI (TOUKHU, OTPE3KH, 1yT'H, OKPYKHOCTH,
Ty, DJUTUIIC) U PEKUMBI MOCTPOEHUN (KOMAH/IbI, PEKUMBI, IPUBSA3KHU U T.1.).

3. [punnunet noctpoenus. Mcnonb3zoBaHue KOHTEKCTHOTO MeHIO. JlocTym k
OIIIMSIM C TIOMOIIIBIO TaOJIHUIIBI.

4. Tlpomomxenue npeapiaymiero oobekra CrocoOsl BBOJIa ToUueK Pesxxnmbl
pUCOBaHUS.

5. PexuM nokasza ObICTpBIX CBOMCTB. HacTpoiika pe:KxMMOB prCOBaHMUS.
Hacrpolika cTpok# COCTOSHUS U JIOTKA. Y IIPABJICHHUE IIPOCMOTPOM UEPTEKA
Y €ro 4acTewu.

6. Ctuiab oToOpakeHUs TOYEK.

7. YnaneHue JUIIHUX OOBEKTOB.

8. [enenme u pazmetka. OkpyxHoctu. Jyru. [lomuwmmaun. O6benuHenue B
noyinHAO. Ilonmnranm cienransHoro Buaa. Ilocrpoenne HOBBIX

00BeKkTOoB 10 THMy. [lomydeHue cipaBok



Ne i/

Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBAHHeE.

Tema

Koaun4ecTBo 4acoB

TEXHHUKE OE30ITaCHOCTH.
BBoanoe 3ansatue. Oo0mme
ceenenus. [Topropenue
0a30BBIX HABBLIKOB
nporpaMmbl nanocad.

IT;maHOBBINM MHCTPYKTAX I10

[ToBTOpeHME 6a30BBIX
HaBBIKOB ITPOTPaMMBEI
nanocad. [Ipumenenue
WH)KEHEPHOH TpaduKu B
IPOU3BOJICTBE U
KOHCTPYHPOBAHUH.

[IpakTryeckoe 3aHsTHE
Nel. Yeprex neranm.

[IpakTryeckoe 3aHsTHE
Nel. Yeprex nertanm.

WNunxenepnas rpaduka
yacTth 1. Pa3zpes B
IIPOU3BOCTBEHHBIX
netansx. Bunusl pa3pe3os.
Iloaroroska k
NPaKTUYECKOMY 3aHATHIO B
nporpaMmmMe nanocad.

[IpakTnueckoe 3ansTHE
No2. Pa3pe3 pertanu.

[IpakTrueckoe 3aHATHE
No2. Pa3pe3 pertanu.

CucTtembl KOOpUHAT.
ITocTpoeHune 0OBEKTOB B
TpEX npoekusax XY Z.
Coznanue anroputMa
noctpoeHus 3d oObekTa B
nporpamMme nanocad.

[TocTpoenue npoctoro 3d
00BeKTa B MporpaMmme
nanocad. CTyneH4arbiit
paspes.

Bcero B Tom
qucJie
Teopus IIpakTuka
1 1 0
1 1 0
1 1 0
1 0 1
1 1 0
1 0 1
1 0 1
1 1 0
1 1 0

10



10

IIpakTHueckoe 3aHATHE
Ne3. ITocTpoenne Tpéx
BHJIOB JI€TAJIH IO IBYM
3a1aHHBIM C BBIOJIHEHHEM
CTYIIEHYATOr'0 paspesa.

11

IIpakTrueckoe 3aHATHE
Ne3. ITocTpoenune Tpéx
BUJIOB JI€TAJIH IO IBYM
3a1aHHBIM C BBIOJIHEHHEM
CTYIIEHYaTOI'0 pas3pesa.

12

JlomHBIH pa3pes.
Co3nanue JJOMaHbIX
o0bekToB. Buzyanuzaus
JeTaJIey B IIpOrpamMme
nanocad.

13

[IpakTyeckoe 3aHsATHE
Ne4. TTocTpoeHue ueprexa
J€Taau 10 IBYM BUJAM U C

BBIIIOJIHEHUEM JIOMAHOT'O
paspesa.

14

[IpakTyeckoe 3aHsATHE
Ne4. TlocTpoeHue uepTexa
J€TaIu 1O IBYM BUJAM U C

BBIIIOJIHEHUEM JIOMAHOT'O
paspesa.

15

Ceuenune. Bunnl ceuenui.
[TocTpoeHue ceuenuii Ha
MIPOCTHIX JICTaNISX.

16

[IpakTnueckoe 3ansTHE
Neo5. IlocTpoenue ueprexa
MHOT'OCTYIIEHYaTOI 0 BaJia
C BBITIOJIHEHUEM CEUCHUM.

17

[IpakTrueckoe 3aHATHE
No5. IlocTpoenue ueprexa
MHOT'OCTYIIEHYaTOr0 Bajia
C BBITIOJIHEHUEM CEUCHUM.

18

JleTanb - MaJaeHbKast
gacTHIa OOJBIIOTO
MexaHusma. [Ipumepsl
cOOpPOYHOTO YepTexKa.
JleranmupoBanue.

19

[IpakTrueckoe 3aHATHE
No6. JletanupoBanue
cOOPOYHOr0 YepTexKa.

11



20

IIpakTHueckoe 3aHATHE
Ne6. JleranmupoBanue
cOOpPOYHOTO YepTexKa.

21

IIpakTHueckoe 3aHATHE
Ne6. JleranupoBanue
cOOpPOYHOT0 YepTexKa.

22

Wnxenepnas rpaduxa
yacTb 2. [Ipumenenue 2d
yeprexa JJis
usrorosnenus 3d
Mozenen. JlazepHblie
TEXHOJIOTHU.

23

N3roToBiieHHE ePEBHHOM
3d mongenu Ha ocHOBe 2d
JepTexKa.

24

OcHoBsl 3d neyarn.
Hcnons3oBaHue
COOCTBEHHBIX UepTekKen
Jutst HacTpoiiku 3d
IPUHTEPOB.

25

Coznanue neraneit ¢
nomo1isto 3d npuHTEpa.

26

WNunxenepnas rpaduka
yacTh 3. CTpOUTEIbHBIN
yeprex. [loBTopenue
OCHOB ITOCTPOEHUS
CTPOUTEIHHOTO YEPTEKA.

27

Co3naHue CTpOUTETBLHOTO
yepTeka KabruHeTa 1exa
XalTex.

28

Hactpoiika ¢popmaToB
yeprexen. Pacneuarka.
Hcnonp3oBanue miorrepa
JUISL TIEYATH YePTExKa.

29

IlonBenenme UTOTroOB.

Bcero:

34

14

20
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