locynapctBerHOE OO KETHOE MTPO(ecCHOHATEHOE 00pa30BaTEIbHOE YIPEKICHUE
Jlennnrpajackoit oo6mactu «KHHTHCENTICKUI KOJUIEIK TEXHOIOTUU B CEPBHCA»

CTPYKTypHOE noApaszaenenue «Jlerckuit rexnonapk «Ksanropuym»

Paccmotrpeno nenparornueckum coeroM ['BITOY JIO «KKT u C»
[TpoTokomn oT «29 aBrycta» 2022 roga Ne 17
CornacoBaHo: 3aMecTUTENb AupekTopa-pykoBoautens «JIT «KBantopuymy»

«29» aBrycra 2022 r.

yTBep}K)ICHa IMPUKA30M

I'BITOY JIO «KKT u C» ot «01» centsiopst 2022 r. Ne 56-O

HOHOHHHTGHBH&H 06H_Iepa3BI/IBaIOIJ_Ia$I IIporpamMmma

«nxenepHas rpadpuka



IHosicHUTEABLHASA 3AIINCKA

JlononHutenbHas obuiepa3BuBaroiias nporpamma «MmxenepHas rpadukay
pa3pabotana Ha ocHoBaHuM DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBaHUU B Poccuiickoit Denepanun», KoHuenmuu  pasButHs
JOTIOJIHUTENBHOTO o0pa3zoBaHus aere 10 2030 roxa.

HanpasjieHHOCTH POrpamMMblI
TexHuueckas

AKTYaJIbHOCTH MPOTrPaMMbI

AKTHUBHO DPa3BHBAIOIIMECS TEXHOJOTMU B COBPEMEHHOM MHUpE (HOPMUPYIOT
3aMmpoc Ha M3MEHEHHs B MPOGEeCcCHOHAIBHONW TMOJATOTOBKE WHXKEHEPOB, KOTOpHIE
CEroAHs JOJKHbI YMETh INIAHUPOBATH, IPOEKTUPOBATH, IPOU3BOAUTH U IIPUMEHSIThH
KOMIUIEKCHbIE WHKEHEPHbIE PEIICHUS B YCIOBHSIX KOMaHAHOW paboThl, 001anaTh
KOMIIETEHIUSIMU 110 YIIPABJICHUIO 3TUMH TporieccaMu. COBpEMEHHBIN UHKEHEP —
TO WHHOBAIMOHHAsT W OYEHb BOCTpeOOBaHHas mpodeccus HACTOAIIETO U

OyayIiero.

3ansTus o nporpamme «MHxeHnepHas rpadrkay MO3BOJAT ACTSIM OBIAACTh
0a30BBIMH KOMITETEHIIUSMH COBPEMEHHOTO MH)KEHEpa: OT 3HAKOMCTBA C TEOPUEH 110
nporpamme AUTOCAD no mpaktuku. JleTm u3ydaT OCOOCHHOCTH W TPHUEMBI
paboThl, Moy4yaT 0a30BbIC 3HAHUS W HABBIKH, OMpPENENSAT Haubojee WHTEpPECHBIC

HaIpaBJICHUs JJI TAJIbHEUIIIEr0 MPaKTUUYECKOTO N3yUEHHUS.
Ilemarornueckas meaecoo0Pa3HOCTb NPOrPaAMMbI

[Tporpamma «MuxenepHas rpadukay HarpaBieHa, B TOM YHCIIE, HA PEIICHUE
mpoOpUEHTAITMOHHBIX 33/1a4. B X0/1e MpaKTUYEeCKUX 3aHITHI ITKOJILHUKHU MOJTydaT

HAaBBbIKHU paGOTBI Ha BbICOKOTCXHOJIOTHYHOM O6OPYHOB3HHH; IIO3HAKOMATCA C



TEOpUEH, OCHOBAaMU WHXKEHEPUU; C OCOOEHHOCTSIMH U  BO3MOXKHOCTSAMH
BBICOKOTEXHOJIOTUYHOTO  OOOpYAOBaHMS U  CHOCOOBI €ro  MPaKTHYECKOIro
NPUMEHEHUS, a TaKXK€ OMNpeneNsiaT Haubojiee WHTEpPECHbIe HANpaBICHUS IS
JATbHENIIEro MPAKTUYECKOTO U3YUEHNUS.

[Iporpamma opueHTHpOBaHA HA MPUOOPETEHUE MIKOJIbHUKAMU KOMITETEHLIU I
K cdepe NPOEKTHOM, CHUCTEMHOM, HHXKEHEPHOW JEeATEeIbHOCTH, paCIIMpPEHUE
Kpyrosopa.

MeTonoJIorn4eckoil ~ OCHOBOM ~ MpPOTpaMMbl  SABJSIETCS  CUCTEMHO-
NEATEIbHOCTHBIA TMOJXOJl, COYETAIOIIMICA C pPa3MYHbIMU COBPEMEHHBIMHU
oOpa3oBaTeIbHBIMH  TEXHOJIOTHSIMH, TaKMUMU KaK TEXHOJOTUS  Pa3BUTHS
NOHATUHMHOIO MBIIIJIEHUS, TEXHOJOTHUS HCCIEAOBATENbCKOW H  IMPOEKTHOM
nesTenbHOCTU. [IpUMeHeHHe CUCTEeMHO-AESITeIbHOCTHOTO IMOoAX0/Aa Haubosee
3¢ PexTUBHO cIOCOOCTBYET (POPMUPOBAHUIO YHUBEPCATBHBIX YUEOHBIX JIEHCTBHM.

Iesas nporpammsl

Lens mporpamMmsel — GOpMHUPOBAHUE Y MIKOJLHUKOB MPAKTUYECKUX HABBIKOB
paboThl C BBICOKOTEXHOJIOTHYHBIM OO0OpYAOBaHHEM, KOMIIETEHIMHA B 00JacTH
WH)XEHEPHOT'0 N300peTaTeNbCTBA, UX MPUMEHEHHE B POEKTHOM €SI TEIbHOCTH.

3agaum mporpamMmbl
OO6pa3zoBartenbHbBIC:
- IO3HaKOMHTh C UCTOPUEH MHXKEHEepHOTO JAena B Poccuu u 3a pyGexom;
- I03HAKOMUTH C COBPEMEHHBIMU CPEACTBAMHU aBTOMATHU3allMU MPOEKTUPOBAHMUS,
npoektupoBanue B CAIIP u cozmanue 2D moxeneii;
- ¢(hOpMHUPOBATH HABBIK YTEHUS YEPTEKEH U ANEKTPUUECKUX CXEM;
- JaTh IPEICTABICHHE O IPUHLMIAX IOCTPOCHHUs aIrOPUTMA BBIIIOJIHEHUSA

paoor;

BocnurarenpHbIE:
- Ppa3BUTh AKKypaTHOCTb, CHWJY BOJIM, CaMOCTOATEILHOCTh, BHUMATEIbHOCTb,
YCHIYMBOCTb, CTPEMJICHUE TOBOJUTH HAYATOE JIEJIO /10 KOHIIA;

- chOopMHUPOBATH OPTAaHU3ATOPCKUE U JTUJISPCKHE KAaUeCTBa;



- chopMUPOBATH YYBCTBO KOJUIEKTHBU3MA U B3aUMOTIOMOIITH.

PazBuBaromue:
- crnocoOcTBOBaTh  (OPMUPOBAHUIO  KIIOUEBBIX HaBbiKOB Cucremsl 4K:
KPUTHUYECKOTO MBIIIJICHUS, KPEATUBHOCTH, KOMMYHUKAITNH, KOOPIHHAIIHH,
- CIOCOOCTBOBaTh  Pa3BUTHIO  OOpa3HOTrO, TEXHUYECKOTO, JIOTHYECKOTO,
MIPOCTPAHCTBEHHOTO MBIIIJICHUS;
- pa3BUTh KOMMYHHKATHBHYI KOMIICTEHTHOCTh Ha OCHOBE OpraHU3aIiH
COBMECTHOW TMPOJYKTUBHOW JeATeabHOCTH (YMEHHS paboTaTh HaJl MPOCKTOM B
KOMaHJIe, paclpeeisiTh OO0S3aHHOCTH, pPa3BUBATh HABBIKA MEKIMYHOCTHOTO
OOIICHHS U KOJUIEKTUBHOTO TBOPYECTBA, MyOJUYHBIX BHICTYIUICHUM, JOKIIA0B);
- HAy4YuTh paboTaTh MO NPEIOKEHHBIM HHCTPYKIUSAM, MOJCPHU3UPOBAThH WX,
COCTaBIIATh COOCTBEHHBIC KOHCTPYKIIMHA U MOJICIIH;
- pa3BHTh YYBCTBO OTBETCTBEHHOCTH, WHUIIMATHUBBI, CAMOCTOSTEILHOCTH, TATH K
CaMOCOBEPIICHCTBOBAHUIO;
- Pa3BHUTh TBOPUYECCKHUE CIIOCOOHOCTH;
- 00YYUTH HaBBIKAM ITPOCKTHOM JIEITEILHOCTH,
- O03HaKOMHTh C TpaBWJIaMHU TEXHHKH OC€30IacHOCTH TIpu paboTe ¢
BBICOKOTEXHOJIOTMYHBIM 000PYI0BAHUEM;
- BBIpa0OTaTh HaBBIKU KOMAHJHOU pabOTHI,
- O03HAaKOMHTh C TEXHHYECCKMMH MpO(ecCHIMH H OOCCIICUHMTHh YCIIOBHS
po(eCCHOHAILHOTO CaMOOIIPEICIICHHUS,
- pa3BUTHh HAONIOAATEIILHOCTh, BHHMaHHE, CIOCOOHOCTh K CaMOCTOSITEILHOMY
PEIICHNIO BO3HHUKAIOIINX IMPOOIIEM;

- HOIIYJIAPU3UPOBATh HAYUYHO-TCXHUYCCKHUC 3HAHUS.

AJpecaTt nporpamMMmsbi:
ydarniuecs B Bo3pacte 14-16 net, uHTEepecyronmecs WHXEHEPHOU chepoil.
KonanuyecTBo 00yuaromuxcsi B rpymie:

- or 12 no 15 yenosex;



@opmbl 00y4eHHs] M BUABI 3aHATHI

[IpunsTas B mporpamme Mojieab 00yueHus: cucteMbl 4K BKItoyaeT B ce0s Kak
IpyNIoBble, TaK M WHAUBUAYyaJbHble (OPMBI OpraHU3aALMHU JEATEIbHOCTU
yuaniuxcs. IIporpamma npenmnonaraer cBOOOAHBIA BbIOOP (OpPM ayAMTOPHBIX
3aHATHH (JIeKuuu, 6ecenbl, 00CYX AEHUs, UTPOBbIE (POPMBI pabOThI, MPAKTHYECKHUE
3aHATHS, (OPMBI MPOEKTHOM JAESTENbHOCTH) BBIOOP KOTOPBIX OOYCIaBIMBAETCS
TEMOM 3aHATUSA U (HOPMOIL ero MpoBeACHUS

[lo Tuny opraHuzanuy B3aMMOJIEUCTBUS NEJAroroB ¢ 00y4YarOUMMUCS NpU
peanuzanuu  [pPOrpaMMbl  HUCIIOJIB3YIOTCS ~ JIMYHOCTHO-OPUEHTUPOBAHHbBIC
TEXHOJOTUU O0y4yeHUsi (TEXHOJOTMHU TPOEKTHOM U  HCCIEA0BATENbCKOU
JCSITEIILHOCTH).

Peanuzanus MPOrpaMMBbl npeanoiaraet UCTOJIb30BAHUE
3I0pOBbECOEPETAIOIIUX ~ TEXHOJOTUH,  pEaIM3YIOLIUXCA  4Yepe3  CO3JaHHe
0€30MacHbBIX YCIOBHM, TakMX KaK BKJIIOYEHHE B 3aHATHE JMHAMUYECKHX I1ay3,
HepruoJnYecKas CMEHa JEsTeIbHOCTU OOYYarolIMUXCsl, KOHTPOJIb COONIOEHUs
oOyuatouumucst npasun  padorel  Ha IIK, co3zmanme  OmarompusTHOrO

IICUXOJOTNYCCKOI'0 KJIIMMaTa B I'PVYIIIIC.

OTianuynTebHasA 0COOEHHOCTH MPOTrPaMMBbI

[Ipu peanuzaruu  JOMOJTHUTEIBLHON  OOIIIEOpa3BUBAIONICH TIPOTrPaMMBI
HCIOJIB3YETCS] TEXHOJIOTHUSI TPOEKTHOM AEATEIIBHOCTH.

JlaHHas mporpaMma peaJM3yeTcs B PaMKax CETEBOI'0 B3aWMOJCHCTBUS U
SBJISIETCSL YACThIO IporpamMM  I1aHa BHeypouHou fearenbHoct OOIT OOO0.

[Iporpamma  mpeamnonaraer 2 ypoBHSI OOy4Y€HHS: BBOJIHBIN, MPOCKTHBIM.
Kaxnpiii 13 ypoBHEN HMEET 3aKOHUEHHYIO CTPYKTYPY CO CBOUM LESAMHU, 3aJa4aMu
Y 0KUJTAEMBIMHU PE3yJIbTATAMH U 3aKAHYMBAECTCS 3aIUTON MPOECKTA.

Peanuzanusa nporpaMMbl MOKET ObITh OCYILECTBIIEHA KaK Ha COOCTBEHHBIX
pecypcax KBaHTOpHYMa, TaK M IPU IOIAJIEPKKE CETEBBIX M HHIAYCTPUAIBHBIX

MapTHEPOB YepPe3 CETEBOE B3aUMO/ICUCTBUE.



CoBMecTHas JI€SITENBHOCTh YYaCTHUKOB 0Opa3oBaTEIBHOrO IMpoLecca
BBICTpAauMBACTCS HAa TMPUHLMIAX HMOIMOHAIBHON 3HAYMMOCTH, OTKPBITOCTH,

NEeATeNIbHOCTH, 0OPAaTHOM CBSI3U U CYOBEKTHOCTU 00YYaroIIerocs.

OpraHu3aluOHHO-TIeJarOru4ecKue yCJI0BUsA

OOGyuaronuiics HaYMHAET U3YyUYCHHE MPOrPaMMBbI C BBOJHOTO YPOBHSI, J1ajiee
NEePEXOAAT HA MPOCKTHBIM.

®opma 00yyeHHMs] - OYHAs, BO3MOXKHO HCIOJb30BAHUE IUCTAHIIMOHHBIX
00pa3oBaTEIbHBIX TEXHOJOTHH U AJICKTPOHHOTO O0y4YEeHUS. 3aHITHUS IPOBOATCS 110
rpynmnam. [Ipu peanuzanuu nmporpaMmbl MOTYT OBITH OPTaHU30BaHbI U TPOBEICHBI
MacCOBBIE MEpPOIPHUATHUS JJIT COBMECTHOM JICATEIBHOCTH OOyYaromuxcs |
poauTeel (3aKOHHBIX IPeJACTaBUTENEH ).

Cpok ocBoeHusi 00IIEpa3BUBAIONIECH MPOTPaMMBI OIPEIEIAeTCA B y4eOHOM
IUTaHE, KOTOPBIM SIBIAETCA MPHIOKEHHEM M MOXKET OOHOBISTHCA IO Mepe
HEOOXOIUMOCTH.

Pesxkum 3aHsaATHH

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

Ilnanupyemblie pe3yJibTAThl OCBOEHHSI 00pa30BaTeJIbHOW INMPOrPaMMbl
MPEACTaBICHbI peAMETHBIMU (TEXHUYECKUMM ) u YHUBEPCATIbHBIMU
KOMIETEHIUAMU 00YyYarOIInXCS.

[Tpenmertnsie kommnerentuu (Hard Skills)

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

- 3HAaHWE W MOHUMaHWe NpUHUUNOB mnpoektupoBanuss B CAIIP, ocHoB

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



Yuusepcaiabable komneTennuu (Soft Skills)

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

- pa3BUTHE KPUTUUECKOTO MBIIIICHHUS;

- MPOSIBJICHUE TEXHUYECKOTO MBIIUICHHUS, [M0O3HABATENbHON JEATEIbHOCTH,
TBOPUYECKOW MHUILIUATUBBI, CAMOCTOATEIbHOCTH;

- CIOCOOHOCTh TBOPYECKH peliaTh TEXHUYECKHE 3a1a4H;

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

- CIOCOOHOCTh MPABHJIBHO OPraHW30BBIBATH paboyee MECTO U BpeMs s
JOCTHYKEHUS TTOCTABICHHBIX IIEJICH.

- pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB OOYYAIOIIUXCS, YMEHUE
OpPUEHTUPOBATHCS B MH(DOPMAITMOHHOM MPOCTPAHCTBE, MPOTYKTUBHO UCTIOIB30BATh
TEXHUYECKYIO JIUTEPATYPy JUIsl IOMCKA CIOKHBIX PELICHUIH;

- HaBbIKM KOMaHJIHOM paboThl;

- OCHOBBI OPaTOPCKOI'0 UCKYCCTBA.

VYpoBeHb cHOPMUPOBAHHOCTH U OCBOEHHOCTH HABBIKOB BBISBIISIETCS B XOJ€

3aIIUT YYEOHBIX MPOSKTHBIX PabOT.

DopMbl aTTECTALMH
IIpome:xkyTOuHAsi aTTECTAUMUA BBINOJHEHUS IPOTPAMMBI U CTEIICHU
YCBOCHUSI MaTepuaja IPOU3BOJUTCS C NOMOIIBIO BBIIIOJHEHUS IMPAKTHYECKUX
pabor.

HToroBoii arrectanmeii sBiseTcs pa3padOTKa U 3aluTa MPOEKTa.

CucreMbl OLIEHKH Pe3yJbTATOB OCBOEHHSI 00pa30BaTeIbLHOI MPOrpaMMbl
OcBoeHKe NporpaMMbl Ha KaKJI0OM YPOBHE 3aKaHUYMBAETCS 3aIIUTON MPOEKTOB.

Kpurepun onieHku myOJIMYHON MPE3EHTALUK MPOEKTA:



Kpurepuu oueHku ny0JJM4HON NMPe3eHTALMU NIPOEKTA:

1 AKTYyalIbHOCTh M 3HAYUMOCTH npoekTa (0T 0 10 5 6aioB).

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

3 YpoBeHb 3aBepiiieHHOCTH MpoekTa (0-5 0anoB).

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 y4acTHE KaXKJIOTO B
zamute (0-3 6amna).

7. YMeHue oTBeuaTh Ha BOMPOCHI U OTCTaNBaTh CBOIO TOUKY 3peHust (0-3 6amia).
8. AHanu3 HAyYHBIX U WHXECHEPHBIX UCTOYHUKOB, KOHKYPCHTHBIX TOIX0I0B K
aHaJIOTUYHOM nin Oam3Kkoi 3amade (0-3 Oamia).

Y4eHHKaM, YCIEIIHO 3allUTUBIIUM TIpoeKT oT 20 OaljloB |  BHIIIE,
nocetuBmuM 70% 3aHATHI 1O POTpaMMe PEKOMEHIYETCS MPOJIOJDKUTh 00yUCHUE
Ha CJIEJIIOIIEM YpOBHE. YUEeHUKaM, HAOpaBIIKUM I10 pe3yJbTaTaM 3alllUThl MPOEKTa
menee 20 OamwoB, a Takke mocetuBmIUM MeHee 70% 3aHATHII MO mporpamme
peKoMeHayeTcs ~ BbIOpaTh ~ OOydeHHe MO  JpYrod  JOMOJHUTEIbHOU

obmepasBuBarorieit mporpamme T «KBaHnTOpHy™mY».

MeTtoanueckoe odecneyeHne peajn3anui NporpaMmmbl

MeTob1, HCTIOJIB3yEMBbIC TIEaroroM:

- CIIOBECHEIE;

- MPOOJIEMHO-TIOUCKOBEHIC;

- ICMOHCTpAIHsI HATJISTHOTO MaTepHana,
- H3yYCHUE UCTOYHUKOB;

- MO3TOBOH LITYPM;



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

- IPOEKTHAsI AESITEIbHOCTb;

- MyOJIMYHOE BBICTYIUICHHUE,

- IUCKYCCUH.

Coaep:xanue nporpaMMmabi:

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

2. IIporpamma NANOCAD: JlenTta. Mento npuiioxxenust. CTpoka MEHIO U
naHelu MHCTpyMeHToB. Paboune npoctpancTBa. J(uanor ¢ cucreMoi.
KnaBuarypusiii BBos koMan. Daiinsl yeprexeit. Pabouas cpena
noJsib3oBaressi. OCHOBHbIE NPUMUTHUBBI (TOUKH, OTPE3KH, T1YT'H, OKPYKHOCTH,
Ty, DJUTUIIC) U PEKUMBI MOCTPOEHUN (KOMAH/IbI, PEKUMBI, IPUBSA3KHU U T.1.).

3. [punmunet noctpoenus. Mcnonb3oBaHue KOHTEKCTHOIO MEHIO. J{OCTyTI K
OIIIMSIM C TIOMOIIIBIO TaOJIHUIIBI.

4. Tlpomomxenue npeapiaymiero oobekra CrocoOsl BBOIa ToueK Pesxxnmbl
pUCOBaHUS.

5. PexuM mokasza ObICTpBIX CBOMCTB. HacTpoiika pe:KkMMOB prCOBaHHUS.
Hactpolika cTpoku COCTOSHUS U JIOTKA. Y IIPABJICHHUE IIPOCMOTPOM UEPTEKA
Y €ro 4acTewu.

6. Ctuiab oToOpakeHUs TOYEK.

7. YnaneHue JUIIHUX OOBEKTOB.

8. [enenme u pazmetka. Oxkpyxnoctu. Jyru. [lomuwmmaun. O6benuHenue B
noyiInHAO. [lomunuanm cienuansHOro Buaa. Ilocrpoenne HOBBIX

00BeKkTOB 10 THMy. [lomydeHue cpaBok



Ne i/

Y4eOHo-TeMaTH4YeCKOe IIJIAHMPOBaHUeE.

Tema

Koau4decTBO 4acoB

IT;maHOBBIN MHCTPYKTAXK I10
TEXHHUKE OE30ITaCHOCTH.
BBoanoe 3ansatue. Oo0mme
cBenenus. [loBTopenue
0a30BbIX HAaBBLIKOB
nporpaMMbl nanocad.

[ToBTOpeHmEe 6a30BBIX
HaBBIKOB ITPOTPaMMBEI
nanocad. [Ipumenenue
WH)KEHEPHOH TpaduKH B
IPOU3BOJICTBE U
KOHCTPYHPOBAHUH.

[IpakTryeckoe 3aHsTHE
Nel. Yeprex neranm.

[IpakTryeckoe 3aHsTHE
Nel. Yeprex nertanm.

WNunxenepnas rpaduka
yacTth 1. Pa3zpes B
IIPOU3BOJCTBEHHBIX
neransax. Buabl pazpes3os.
Iloaroroska k
IPaKTUYECKOMY 3aHATHIO B
nporpamMmme nanocad.

[IpakTnueckoe 3ansTHE
No2. Pa3pe3 pertanu.

[IpakTrueckoe 3aHATHE
No2. Pa3pe3 pertanu.

CucTtembl KOOpUHAT.
ITocTpoeHune 06bEKTOB B
TpéX nmpoekuusax XY Z.
Coznanue anroputMa
noctpoeHus 3d oObekTa B
nporpamMme nanocad.

[TocTpoenue npoctoro 3d
00BeKTa B MporpaMmme
nanocad. CtyneHuarbiit

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. IToctpoenune Tpéx
BHJIOB JI€TAJIH IO IBYM
3a1aHHBIM C BBIOJIHEHHEM
CTYIIEHYATOr'0 paspesa.

11

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

12

JlomHBI pa3pes.
Co3nanue JJOMaHbIX
o0bekToB. Buzyanuzaius
JeTaJIey B IIpOrpamMme
nanocad.

13

[IpakTyeckoe 3aHsATHE
Ne4. TlocTpoenue uepTexa
J€Taau 10 IBYM BUAAM U C

BBIIIOJIHEHUEM JIOMAHOT'O
paspesa.

14

[IpakTyeckoe 3aHsATHE
Ne4. TlocTpoeHue uepTexa
J€TaIu 10 IBYM BUJAM U C

BBIIIOJIHEHUEM JIOMAHOT'O
paspesa.

15

Ceuenue. Buabl ceueHni.
[TocTpoeHue ceuenuii Ha
MPOCTHIX JICTaISX.

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

JleTanp - MaJaeHbKast
gacTHIa OOJBIIOTO
MexaHu3ma. [Ipumepsl
cOOpPOYHOTO YepTexKa.
JleranmupoBanue.

19

[IpakTrueckoe 3aHATHE
No6. JletanupoBanue
cOOPOYHOTrO 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 UepTekKEen
Jutst HacTpoiiku 3d
IPUHTEPOB.

25

Coznanue neraneit ¢
nomo1isio 3d npuHTEpa.

26

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

27

Co3naHue CTpOUTETBLHOTO
yepTeka KabrMHeTa 1exa
XalTex.

28

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

29

IlonBenenme UTOTroOB.

Bcero:

34

14

20
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