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PaGouast mporpamma coctasieHa Ha ocHoBaHUH PI'OC BO u yueOHOTO I1aHa HanpaBiIeHUs TO-
rotoBku 15.03.01 «MammHoCTpOEHUEY

PeuensnpOBaHne paﬁoqeﬁ nporpaMmbl JTHCIHUIIJIMHBI:

v| OrcyrcrByer

Pabouass mporpamma omgoOpeHa Ha 3aceganuu kageapsr COM/IuPII (potokon 3acenanus No
6 or « 10 mapra 2016 T1.).

Penienzent
(OondicHocmb, yueHoe 36aHue, CneneHy) (noonucs) (U.0. ©amunus)
«  » 20 1.

Cpoxk aeiicTBusi padoueii mporpaMMsel AMCHUILIMHBI 10 « 10 mapTa 2021 1.

HNudopmanus 06 akryanusanuu padodeil nporpaMMspl AUCHHUIIMHBI:

[TpoTokoun 3acenanus kapenper Noe 8 ot « 7 » wmapra__ 2017 .

ITpotokou 3acenanus kapenpsl No 4 ot « 24 » suBaps__ 2018 r.

[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 T
[Iporokon 3acenanus kageapsl Ne  oT «_ » 20 T
COI'NTACOBAHO

HayanbHuk yueOHO-METOIUYECKOTO yIPaBICHUS

« » 20 T P.JI. Xamunymnosa
(noonucy) (U.0. @amunus)




AHHOTAIUA
TUCHUNIMHBI
b1.B.JIB.01.02 [TapameTprueckoe MOJICIUPOBAHNE TEXHUUYECKUX 0OBEKTOB

1. Heab u 3a1a4m U3yYeHUs QU CHUNINHBI

[leas — opmupoBaHue y CTYJEHTOB KOMIUICKCA 3HAHWN W YMEHUU JJIS CO3IaHUS
TPEXMEPHOHN IMapaMETPUUECKOM MOJEITH TEXHUYECKOTO OOBEKTAa U ONCPUPOBAHUS
€10 ISl PEIICHUS MPAKTUYECKUX 33/1a4.

3amaun:

1. [Tony4eHne 3HaHUH O METOAAX MH)KEHEPHOI'O MOJICITMPOBAHMS UX JOCTOMHCTBAX
1 HEJOCTAaTKax.

2. OOyuyeHHe OCOOCHHOCTSM TPEXMEPHOI'O0 MOJCIUPOBAHUSA C HCIIOJIb30BAaHHEM
KOMITBIOTEPHBIX TEXHOJIOTHA.

3. OcBOCHHE OCHOBHBIX IPHEMOB CO3JIaHUS TPEXMEPHBIX MOJEICH TEXHUYCSCKUX
0OBEKTOB.

2. Mecto nucunmuiaabl B ctpykrype OIIOII BO

JlaHHast TUCIUILUIMHA OTHOCUTCS K BApHATHBHOMN YaCTH AUCIUIUIMHAM 110 BEIOOPY
nepBoro 6yoka yuebnoro miana (b1.B.J1B.01.02).

JIMCUUIUIAHBL, y4eOHBIE KYPChI, HA OCBOCHHUH KOTOPBIX 0A3UPYETCs JaHHAS TUCIIH-
IUIMHA — MaTeMaTHKa, (Pu3KKa, HHPOPMAIMOHHbIE TEXHOJIOTHH, HauepTaTeIbHas T€OMET-
puisl, MH)KeHEpHas TpaduKa, OCHOBBI IPOCKTHPOBAHHS.

JIMCHIUIUIAHBL, y4eOHBIE KYPChI, /I KOTOPBIX HEOOXOIUMBI 3HAHMS, YMEHHUS,
HaBBIKH, IpHOOpETaeMbIe B Pe3yJIbTaTe U3YUEHUS JAHHOU AMCHUIUINHBI — CHCTEMBI aB-
TOMAaTHU3UPOBAHHOTO IIPOEKTHPOBAHMUS B CBApKE, KypCOBOE MPOEKTHPOBaHUE, paboTa Hal
BrinyckHolt paboToii OakaiaBpa.

3. Mlnanupyemble pe3yabTaTbl 00yUYeHHs] MO JMCHHUILUIAHE COOTHECEHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

dopmupyembIe U KOHTPO- [Tnanupyemble pe3yabTaTbl 00ydeHUs

JUpyeMble KOMIETEHIINN
CIIOCOOHOCTBIO K | 3HaTh: NPUHLMUIIBI OpraHU3aluyd HHQPOPMAIMOHHBIX CHUCTEM Ha
CUCTEMAaTUYECKOMY HNPEIIPUATHSIX, TOCTPOEHUS JIOKAJIbHBIX, KOPIOPATHUBHBIX M TIJIO-
U3YYEHHUIO Hay4yHO- | OaJIbHBIX KOMITbIOTEPHBIX CETEH.
TEXHUYECKOH MHopMaluy, | YMeTh: BecTd OHOInorpaduueckyro paboTy ¢ MpUBJICUCHUEM CO-
OTEYECTBEHHOTO U | BpeMEHHBIX HHPOPMAIIMOHHBIX TEXHOJIOTHI 00pabaThIBaTh MONY-
3apyOeKHOTO  OINBITAa II0 | YSHHBIC PE3yJIbTaThl, AHATM3UPOBATH HX.
COOTBETCTBYIOIIEMY Brnaners: MeToiamu cbopa 1 aHanu3a UHGOpPMAaIMK B TOM UITH HHON
npoduio NOATOTOBKM | Hay4HOU cepe, CBSI3aHHOU ¢ MPOQUIEM NOATOTOBKU; COBPEMEHHBI-
(IK-1); MU UHGOPMAITMOHHBIMH TEXHOJOTUSIMU MPU MPOBEACHUH HayUYHBIX

VCCJIEJOBAHNM, KOHKPETHBIMU IPOIPAMMHBIMU TPOJYKTAMH U UH-




(dbopManMOHHBIMU pecypcamMu U JIp.

YMEHHEM NPUMEHSTh METO-
JbI KOHTPOJISI KayecTBa H3-
nenuii 1 00bEeKTOB B cdepe
npodeccHoHaIbHOW  Jes-
TEJILHOCTH, HPOBO/IUTh
aHaJIM3 MPUYMH HAPYIICHUH
TEXHOJOTUYECKUX TIPOLEC-
COB B MAIIMHOCTPOCHHU H
pa3pabarbIBaTh MEpOIpHsI-
TUS MO0 WX MPEAYIPEKIC-
uuto (I1K-10)

3HaTh: KOHCTPYKTHUBHBIE OCOOEHHOCTH CBAapHBIX COCIUHEHMH; OC-
HOBHbIE BHEIIHUE W BHYTpEHHHE (akTophl, (popMupyIOLIMEe HECy-
HIYI0 CIIOCOOHOCTH MAasHBIX COCTUHEHUN M Y3JIOB; CIIOCOOBI M METO-
JIbl KOHTPOJIsI KA4€CTBA CBAPHBIX COCAMHEHUN U Y3JIOB.

YMeTh: MNPUMCHATH OCHOBHLBIC 3ada4yu TCOPUU HAACKHOCTU JIA
OLCHKH 0COOEHHOCTEH OKCILTyaTalluu CBApHBIX COG,Z[I/IHCHI/Iﬁ n y3-
JIOB; OLCHHWBATH BJIMAHUC BHCHIHHUX W BHYTPCHHHUX q)aKTOPOB Ha
HaJIC)KHOCTHb CBAPHBIX COCHHHCHHﬁ.

BJIaIIGTLZ HaBbIKaMU CaMOCTOATCIILBHOTO IIPOBCACHHUA HCIIBITaHUI
CBApPHbIX COGHHHCHHﬁ; METOdaMH  OIIPCACIICHUA ToKa3aTeseH
HaaACKHOCTH II10 CBOMCTBaM MaTCpHaJIOB CBAPHBIX COGI[I/IHCHI/Iﬁ " y3-
JJIOB BOBHGﬁCTBymHIHMH Ha HUX BHCOIHUMH (baKTOpaMI/I.

YMEHHEM TPOBOAMTH aHa-
U3 W OIEHKY HpPOH3BOA-
CTBEHHBIX W HEMPOHU3BO/I-
CTBEHHBIX 3aTpaTr Ha obec-
ne4yeHue TpedyeMoro kKade-
CTBa MPOJXYKIWH, aHAIU3U-
posats (ITK-22)

3HaTh: 3agadun TEXHOJIOTUYCCKOM IMOATOTOBKH ITPOU3BOACTBA U MC-
TOAbI X PCHICHUA

YMeETh: BEIIOIHSITH TCXHUKO-3KOHOMHUYCCKYIO OLCHKY IIPOCKTHBIX
peIlIeHI/Iﬁ C y4€TOM TpC6OBaHHﬁ HOPMATUBHBIX JOKYMCHTOB.

Brnanets: ciocobamu aHanuza 3QQPEeKTUBHOCTH MOKa3aTeeil TeXHU-
YEeCKOT0 YPOBHS MPOEKTHBIX PEIICHUH; TPUHILIUIIAMHU PALIMOHAIBHOTO
BbIOOpa crmocoba CBapKH W MPUCATOYHBIX MAaTEPUAIOB; CIIOCOOaMHU
pacuera S5KoHOMUYecKor 3((HEeKTUBHOCTH HHHOBAIUH.

TemaTH4yeckoe coaepKaHue TNCHUIIIINHBI

Paszaea, moayib

Iloapasnes, Ttema

Oco6eHHOCTH TPEXMEPHOTO
MO/ICIUPOBAHHSI.

Teopusa napamerpuzaunn. Kapkacnas mozaens. [loBepxHocTHAst Mo-
nenb. TBepaoTenbHas Mojienb. bubanoreunas mapameTpu3aimsi.
[IpuHUKIIBI TOCTPOEHUS TPEXMEPHBIX MOAeNel. Buabl TpeXMepHbIX
MOJEIICH.

O0630p COBpEMEHHBIX CHCTEM TPEXMEPHOT'O MPOEKTUPOBAHMUS.
CAD/CAM/CAE cucteMbl BBICOKOTO YPOBHS, UX BO3MOYHOCTH.

[TpyHIMIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEIIEH.

ITocTpoeHne TpeXMEPHBIX MOAEIEH C
HCII0JIb30BaHNEM 0a30BbIX MEPBUYHBIX CTPOUTENBHBIX OJIOKOB

[TpuHIMIBI TOCTPOEHUS TPEXMEPHBIX MOJIeNeil myTeM npeodpaso-
BaHUS JByMEPHOTO 00bEKTa

N3menenne TpexMepHbIX
MOJCIIEH.

Busyanuzanus mojaenei

By.]'leBI)Ie onepanuun O6’I>€}11/IHGHI/I${, BbIYUTaHUA, IICPECCUCHHUA OT-
ACJIBbHBIX 00BEKTOB

Onepanyu U3MEHEHHS TEOMETPUU MOJENIEH

H3Mmenenue MMPOCTPAHCTBCHHOI'O ITOJIOKCHHU A Mopesen

O6mas Tpynoemkocth ucuumianusl — 2 3ET.

Pa3paboTumk, 101EHT, K.T.H., TOLEHT
(IOMKHOCTD, yUEHOE 3BaHUE, CTEIICHB )

A.JL. ®enopoB

(moamuce)




4. CTpyKTypa M cofep:kanne qucuuiuiuabl [lapamMerpnueckoe MoaeiupoBaHne TEXHHYECKUX 00bEKTOB
Cemectp uzyueHus: 4-blii

Paspeu, Iloapa3zaen, Tema Buasl yueoHoii paGoTsl Heo6xoaumbie DopMbI Pexomenny-
MOayJIb KonTakTHas pa60Ta CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbHO- TEKyuero e€Masi JIuTe-
(B yacax) TeXHHYECKHe KOHTPOJIs parypa (Ne)
BCEro @opMbl IPOBEIEHUS ¢opmbl opranuzanumn pecypcbl
& 2 JIeKIMii, 1a60pPATOPHBIX, €CaMOCTOATeJIbHOM
| E §‘ 2 NPAKTHYECKUX 3aHATHIA, 5 paboTsI
= E_ 5} = & G 9
§ e 2 : = MeToAbl 00y4YeHHus, pea- ;
E 2 E : g JIM3YIOLIHE IPUMeHsie- @
E g £E MYI0 06Pa30BaTETbHYI0
TEXHOJOIHI0
MOI[yJIB 1. Tema 1.1. Teopus napamerpu- | 0,5 0 0 0,5 | IpoGremnas 3 | Uyuyenue koH- KomnprorepHaiit OTCYTCTBYET [1,2,3,4]
OcoberHo- aiuu. KapkacHas Monenb. CIIEKTOB U PEKO- ITPOCKTOP
IloBepxHOCTHAs MOJEIIb. MEHYEMOM JIuTe-
CTH TpECX-
TBepaoTenbHast MOJEb. patypsl
MEPHOI'0 MO- | Tpunmums! MOCTPOEHUS
JenupoBa- TPEXMEpHBIX Mojenel. Buasl
HUSL. TPEXMEPHBIX MOJEIIEH.
Tema 1.2. O630p cospemen- [ 05| 0 0 0 2 | Usyuenue koH- KomnbrorepHbIit OTCYTCTBYET [1,2,3,4]
HBIX CHCTEM  TPEXMEPHOIO CIIEKTOB U PEKO- IIPOCKTOP
MIPOEKTUPOBAHUS. MEHJyeMOH JinTe-
CAD/CAM/CAE CUCTEMBI paTypsl
BBICOKOTO YPOBHs, HX BO3-
MO>KHOCTH.
Moz[ym, 2. Tema 2.1.IToctpoenme Tpex- | 0,5 0 0 0,5 | IpoGremuas 5 | Usy4yenue koH- KommbrorepHsiit OTCYTCTBYET [1,2,5]
HpI/IHU;I/IHBI MEpPHBIX MOZEIEH C CIIEKTOB M PEKO- HPOEKTOp
HCIOJIb30BaHUEM 6a30BBIX MEHAYEMOM JIuTe-
IIOCTPOEHUS
NEPBUYHBIX CTPOUTENBHBIX patypsl
TPEXMEPHBIX | groxos
MOJECJICH. Tema 2.2. TlpuHIunsl Tmo- 0,5 0 0 0 5 N3yuenue koH- KoMrbrorepHblit OTCYTCTBYET [2’ 4,6]
CTPOCHHUSI TPEXMEPHBIX MOJC- CIICKTOB M PEKO- HPOEKTOP
Jed myTteM mpeoOpa3oBaHUS MEHyeMOil muTe-
JIBYMEpPHOT0 00beKTa parypsl
Ipakruueckas padora 1. Ilo- | Q 0 |05]05 VIMHUTALOHHAS HTPa 5 | Odopmienne ot- IlepcoHanbHbIi KoM- | Oruer no [5]
CTPOEHHE TPEXMEPHBIX MOJIe- 4eTa 1o pabore TBIOTEP, MPOrpaMmMa Ezgolf:ggfe'
nel myTeM mpuMeHeHus 6a30- Kommac Nl
BbIX IIEPBUYHBIX CTPOUTEIIb-
HBIX OJIOKOB




IpaxTuueckas pabora 2. 0 0,5 0,5 | Hmuranwonuas urpa 5 | Odopmnenue or- [epconanbuplii kom- | Otder no [6]
IMoctpoenue TPEXMEPHBIX 4eTa 1o pabore TBIOTE, HPOrpamMma Ezgogsggfé
MoJeneld myTeM TpaHcdopma- KOMIIAC Ne2
LIMH IBYMEPHBIX 0OBEKTOB
Monyib3. Tema 3.1. Busyammsamms mo- | 0,5 0 | 0,5 | Ilpobmemnas 3 | U3yuenue KoH- KommsrotepHsIit OTCYTCTBYET [1,2,7]
WsMenenne nenei CIIEKTOB U PEKO- MPOEKTOP
MCHIyeMO}#i JTUTe-
TPEXMEPHBIX
3 paTypsl
MOZCJICH. Tema 3.2. bynesrie onepamnn | 0,5 0 0 2 | "3y4yeHne xoH- OTCYTCTBYET [1,2,8]
O0OBbCOMHEHUs,  BBIYUTAHUS, CIIEKTOB U PEKO-
[EPECEUCHHs OTACIBHBIX 00b- MCH/IyeMO}# JTUTe-
EKTOB patypsl
Tema 3.3. Onepaunu usmene- | 0,5 0 0 5 | Usy4yenue koH- OTCYTCTBYET [1,3’9]
HHSI TCOMETPHH MOJIENeit CIIEKTOB U PEKO-
MEHAYEMOM JIuTe-
patypsl
Tema 3.4. Hsmenenue mpo- | 0,5 0 0 5 | Usy4yenue koH- OTCYTCTBYET [1,3’9]
CTPAaHCTBEHHOTO  IOJIOKCHHSI CIIEKTOB U PEKO-
MoJenen MEHJyeMOH JInTe-
paTypsl
IIpaktryeckas padora 3. Bu- 0 0,5 0 VMuTanoHHas urpa 5 Odopmiennre ot1- Iepconanbhbiii koM- | OTdeT o [7]
3yanu3anus TPEXMEPHBIX MO- Jera 110 paboTe MblOTEp, nporpamma | J1adopatop-
reneit KOMIIAC o paGore
[Ipaxtuueckass pabora 4. By- | (Q 0,5| 0 | Wmuranwonuas urpa 5 | Odopmnenue ot- [epconanbuplii kom- | Otuer no [8]
JIEBBIE OTNEPALIUH C MOJEIAMU 4eTa 110 pabore nbioTep, mporpamma | JlaGoparop-
NX HOIT pabote
N4
IIpakTryeckas padora 5. Us3- 0 0,5 015 VMuTaioHHas urpa 5 Odopmienure otT- Iepconanbhbiii koM- | OTdeT o [9]
MEHEHHE FEOMETPHHI MOJIEIEH, Jera 110 paboTe KII;*(OTepy nporpamMma Ei‘)ﬁﬁ(’g:ggg
MX YacTedl U IPOCTPAHCTBEH- N5
HOTO TIOJIOKEHHUS MOJIETIEH.
IIpaktuueckas pabora 6. [o- 0 1 1 Hmuranuonsas urpa 5 Odopmienue oT- Iepconanbupiii Kom- | Otder no [10]
CTPOEHUE TPEXMEPHBIX MOJIE- 4eTa 1o pabore TBIOTEP, NPOrpaMmMa Ezg"g:ggfé
JIefl CBApHBIX U MAsHBIX Y3JI0B NX Nob
1 X 3aTOTOBOK
IloaroroBka 4
K 3a4eTy
Hroro: 4 4 | 4 60

72




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCcTAIUM

@DopMBbI TEKYIIETO KOHTPOJIS YcnoBus gomycka Kputepuu u HOpMBbI OLICHKH
OT4erT MO MPAKTUYKCKUM pa- | BrimonHeHue mpakTuye- | «3a4TEHO» - MPAKTUYECKUE paOOThI BBHITTOJHEHBI MPABUIIBHO, B CO-
6otam Ne 1-6 ckux pabot Nel-6 OTBETCTBUU C 3aJIaHUEM, JIOIYCKAIOTCS HE3HAUUTENIbHBIE MOrPEIll-

HOCTH, OTBETHJI Ha BOIIPOCHI IO paboTe.

«HC 3a4YTCHO» - IPAKTHYCCKas pa60Ta BBIIIOJIHCHA HCTIPABUJIBHO,
HC COOTBCTCTBYCT 3aIaHUIO

dopma npoBeacHUs YcnoBus nomycka Kputepun 1 HOpMBI OLIEHKH
IPOMEKYTOUYHOM aTTeCTaINH
3auert - yCTHO 1O OuieTam BeimonHenne Bcex mpak- «3a4TEHO» CTyzeHT B 11€JIOM IIPaBUJIBHO U COJIEpKa-
TUYECKUX PaOOT U TECTOB TEJILHO OTBETHWJI Ha 2 BOMpoca Ouiera,

nan Heooxoaumbie mosicHeHusi. CTynIeHT
JIEMOHCTPUPYET 3HAHUS B MOJHOM O0be-
Me TIpeIMETHON 00J1aCcTH

«HE 3aUTEHO» CryneHT He Jai NpaBWIbHOIO OTBETa Ha
1 Bompoc Ousnera




6. Kpurepun u HOPpMBbI OLIEHKH KYPCOBBIX padoT (IIPOEKTOB)

KypcoBoii mpoekT uiu paboTta 1o JaHHOW JUCHUILTUHE HE MPETyCMOTPEHBI

/. IlpuMepHasi TeMaTHKa NMMCbMEHHBIX padoT (KYpcoBbIX, pedepaTos,
KOHTPOJIbHBIX, PACYETHO-TPAGUYECKUX H AP.)

Ne /m | Tewmbl

TeMaTnKa KOHTPOJbHBIX PadoT

[TonsiTue MOJICIIN, MOOCIIUPOBAHNA.

Knaccudukaiust Moienei.

OcobenHoctu noctpoeHust reomerpuueckux mojaeneit: KOMITAC

['eomeTpuueckoe MOAEIMPOBaHUE U KOMIBIOTEpHAs Tpaduka.

SR

YucneHHsli SKkciepuMeHT. Ero B3auMOCBsI3M ¢ HATYPHBIM SKCIIEPUMEH-
TOM U TCOPUEH.

JI0CTOBEpPHOCTDH YMCICHHON MOJIEIIH.

I/IMI/ITaHI/IOHHOC MOICIIMPOBAHNUC

6

7

8. | MoaenupoBaHre CBApOYHON BaHHBI
9. | MoaenupoBaHHue CBApPOYHOM TyTH

10. | MonenupoBaHHe TEIIOBBIX MPOIECCOB IIPH CBapKe

11. MGTOIII/IKa MOACIUPOBAHHNA CBAPOYHLBIX ITPOLCCCOB

12. | MaremaTtuueckoe MOACIUPOBAHNUC CBAPOYHLBIX ITPOLCCCOB, KaK 3a1a4a
OIITUMMN3alIHN

13. | Ilpumepsl MaTEMaTHUYECKUX MOJIEEH MPOLIECCOB CBAPKH

14. | duznyueckoe U MaTEMAaTHUYECKOE MOJCIUPOBAHUE

15. | OcHOBHBIE HAIPABJICHUSI MATEMATUYECKOTO MOJIETIMPOBAHUS B 00JaCTH
CBapKu

16. | DTanpl MaTEMaTHYECKOTO MOJCIMPOBAHMSI

17. | TummaHBIC MaTEeMAaTHYECKUE MOJICITH TTPOIIECCOB CBAPKU

18. | Marematnyeckasi MoJieinb OPMHUPOBAHUS I1IBA TIPU CBAPKE IJIABICHUEM.

19. | [IpuMepsl OIIEHKH TOYHOCTH U aJICKBATHOCTHA MAaTeMaTUYECKONH MOJIENN
CBAPKHU.

20. | CpaBHEHHE UMUTAITMOHHOTO MOJICITUPOBAHUS C JPYTUMHU BUJAMU MaTe-
MAaTHYECKOTO MOJICIIMPOBAHUS.

21. | Buapl MMHUTAITMOHHOTO MOJICIIMPOBAHUSI.

8. Bonpocsl Kk 3auety

No i/t Bomnpocsr

1 KOMHLIOTepHBIe TCXHOJIOI'HMH COIIPOBOXKIACHUA KHU3HCHHOI'O IUKJIA
CJI0KHBIX TEXHUYECKUX O0BHEKTOB.

2 Ponb Tpexmeprbix mojneneit B CALS — TexHomorusIx




w

MeTo1bl TpEXMEPHOT0 MOJIEIUPOBAHUS

4 TpeboBanus k MmaremaruyeckoMy obecnedenuto CAIIP

5 Marematuueckoe odecrieuenue CAIIP, pyHkimonaibHoe u Mopdosoru-
YEeCKOE OMHUCAHKE

6 [TpenmyriecTBa MaTeMaTHUYECKOTO MOJICTTUPOBAHUS

7 CTpyKTypHBIE MOJIETU

8 ["eoMeTpudeckrue Moaenu

9 Pacnipenenennsie Mojienu

10 CocpenoTOUCHHBIE MOJIETH

11 | OcHOBHBIE MOHATHS TEOPUH MTAPAMETPU3ALIUN

12 | MeTo/1bl MOCTPOEHHSI TEOMETPUIECKUX MOJIETeH

13 | Co3naHue TpexMepHBIX MOJIENIEH ¢ MOMOIIBI0 IEPBUYHBIX CTPOUTEIBHBIX
0JIOKOB

14 | Co3naHue TpeXMEpHBIX MOeNel MyTeM NpeoOpa3oBaHMsl JIBYMEPHOIO
o00BeKTa

15 | byneBsl onepaiu HaJl TPEXMEPHBIMU TEJIAMHU

16 | Knaccuduxarust GyHKIIMOHATBHBIX MOJINIECH

17 | ®yHKIIMOHAJIbHBIE MOJIETU CIOXKHBIX O0BEKTOB

18 | Metonbl mocTpoeHHs] PYHKIIMOHATBHBIX MOJIEIIEH

19 | Kpurepun kauecTBa GyHKIIMOHUPOBAHUS

20 | IlocraHoBKa 3aJJaui U METOJIbl IPUHSITUS IPOEKTHBIX PEILICHUH.

21 | IlpuMepsl MaTEMaTUUECKUX MOJIEJIEH B MAIIMHOCTPOCHUH

22 | llenu monenupoBaHus

23 CBoiicTBa MOJEIEN.

24 | Teopust rpadoB. DTanbl MOCTPOCHHS MOJCIICH.

9. ®oH OLIEHOYHBIX CPEACTB /JIs MPOBeIeHUs NMPOMEKYTOUHOH aTTe-
CTAIUM MO JUCHHUILIHHE
9.1. ITacnopTt ¢oHIa OLIEHOYHBIX CPEICTB.

Ne
n/n

KonTposanpyembie pa3aesibl
(TeMBbl) TUCHUTIITHHBI

Kon xonTposnupye-
MO# KOMIIeTeHUMH
(nJIM ee 4acTH)

HanmenoBanue
OLIEHOYHOI'0 CpeACTBA

1

Teopust mapamerpuzanuu. Kapkac-
Has mozenb. [loBepxHOCTHAsA MO-
nenb. TBepioTenbHast MOJECIb.
IIprHIMIIBI TOCTPOECHUS TPEXMED-
HBIX MoJeneil. Busibl TpexmepHbIX
MOJIEJIEH.

[1K-22

3auer

O0630p COBPEMEHHBIX CUCTEM
TPEXMEPHOTO MPOSKTUPOBAHHSI.
CAD/CAM/CAE cucteMbl BBICO-
KOT'O YPOBHSI, UX BO3MOKHOCTH.

[1K-22,

3auer

[TocTpoeHune TpeXxMepHbBIX MOJEnei
C UCTIOJIb30BaHUEM 0a30BBIX TEp-
BUYHBIX CTPOUTEIHHBIX OJOKOB

[1K-1; I1K-22

OT4er o MpakTUYECKOM
pabore 1. 3auer




4 | IIpyHIUIIBI TOCTPOCHUSI TPEXMEP- OTyer no NpakTUYECKOM

HBIX MOJIEJIeH yTeM Ipeodpazo- TK-10: TIK-22 pabote 2. 3auer
BaHUs JBYMEPHOT0 00bEKTa

5 | Busyanuzanus moxaenei OTyer o NpakTUYECKOM

[K-1; TIK-22 pabore 3. 3auer

6 | ByneBsle onepary 00ObeTUHEHMS, OTyeT no NpakTUYeCKOu
BBIUMTAHUS, [IEPECCUCHUS OT/ICNb- TK-10; TIK-22 pabore 4. 3auet
HBIX O0OBEKTOB

7 | Onepauuu U3MEHEHUSI TEOMETPUU OTyeT no NpakTUYeCKOu
Moesen [K-1; TIK-22 pabote 5. 3auet

8 | 3meHeHue mpOCTpaHCTBEHHOTO OT4er 1o npakTUYecKou
II0JIO’KEHUS MOJIETIeH [1K-10; [IK-22 pabote 6. 3auer

9.2. TUnOBBIE KOHTPOJIbHbIC 32JaHUS] WIH MHbIe MaTepHaJibl, HE00X0-
AUMBbIeE JJI OLleHKHU 3HAHUI, YMEHHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepU3yIIHUX ITanbl (OPpMHUPOBAHUSA KOMIIETEHIMHA B IMpouecce 0CBoe-
HHS1 00pa30BaTeJbHOM MPOrPaMMbI

9.2.1. OT4eTnI N0 J1a00PATOPHBIM OTYETAM.

[IpenycmoTpeHo 6 nmpakTuyeckux padoT.

[Ipaktuueckas padora Nel. [loctpoeHre TpeXMEpHBIX MOJENEN yTeM MpU-
MeHEHUs 0a30BbIX MEPBUYHBIX CTPOUTEIIBHBIX OJIOKOB.

[Ipaktuueckas pabora Ne2. IlocTpoeHue TpeXMEpHBIX MOJAENIEH MyTeM
TpaHchOpMaILMK IBYMEPHBIX 00bEKTOB

[Ipaktuueckas padota Ne3. Busyanu3zanust TpeXMEpHBIX MOJIEIICH.

[TpakTuueckas padota Ne4. byneBblie onepariuu ¢ MOACISIMHU.

[TpakTuyeckas padora NoS. MI3MeHeHue reoMeTpun MOENeH, UX YacTel u
IIPOCTPAHCTBEHHOTO MOJIOKEHUS MOJIEIIEH.

[Ipaktuueckas padorta Ne6. ITocTpoeHne TpexMepHBIX MOJENEN CBAPHBIX U
NasHBIX y3JI0B U UX 3arOTOBOK

dopMa oTueTa 10 JIabopaTOpHBIM paboTaM CTaHAAPTHAS ISl BCEX IIECTH.

1. Ilenb paGoTHI.

2. 3agaun pabOTHI.

3. [IpumeHsieMble TPOrpaMMHBIE PECYPCHI.

4. ITosty4eHHbIE pe3yJIbTaThI.
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5. BeiBOzBL.

TpeboBanus k otuety. OTueT opopmisiercs Ha nuctax popmara A4. CTpyk-
Typa otdyeTa. TUTyabHBIN 1MCcT. OCHOBHAS YacTh, cM. «PopMa oTyeTa. .. ».

OreHKa «3a4TeHO» BBICTABISIETCS CTYJCHTY €CJIHM MpaKTHUecKast padoTa BbI-
NOJIHEHA NIPABUJIBHO, B COOTBETCTBUU C 3a/laHUEM, JOIYCKAIOTCS HE3HAUUTEIbHbIE
HOTPEIIHOCTH., OTBETUJI Ha BOIPOCHI 10 padoTe.

O1eHKa «HE 3aUTEHO» BBICTABIIACTCS CTYJEHTY €CJIHM MpaKThyeckas paboTa BbI-

IMOJIHCHA HCIIPABUJIIbHO, HEC COOTBCTCTBYCT 3a1dHUIO.

10. O6pa3oBare/ibHbIE TEXHOJIOTHH
[Ipu peanuzanuu TUCUUILTAHBI IPUMEHSIFOTCS:

TEXHOJIOTHH TPATUITMOHHOTO, MOAYJIHHOTO (TI0 OTIACIBHBIM TEMaM) OOY4YEHUS, C
aJieMeHTaMu MH(GOPMAIIMOHHBIX TEXHOJIOTHH (MMpaKTUYECKUE paboThl);
WHTEPAKTHUBHBIC TEXHOJIOTUH (TIPOOJIEMHBIE JICKITUH, UMUTAITMOHHBIC UTPHI.)
OcBoeHue coAepkaHusl Y4eOHOM AUCIUIIIMHBI OCYIIECTBISETCS Ha JEKITUIX
U B TIPOLIECCE CaMOCTOSITENIbHON Yy4eOHOUM NesATeNbHOCTH CTyAeHTOB. l[lockoibKy
BBITTYCK YYCOHMKOB HE yCIIEBACT 3a TEMIIaMU Pa3BUTHSA WH(HOPMAITMOHHBIX TEXHO-
JIOTUH clefyeT 0OpaTuTh BHUMAHKE Ha BAYKHOCTh KOHCTIEKTUPOBAHUS HA JICKIIHSIX.
Crnenyer oOpaTuTh BHUMaHUE Ha TMpakTUyeckue pabotel. Ha HUX cTyneHTsl Qop-
MUPYIOT HaBBIKM CaMOCTOSTEIIHHOTO MPOSKTUPOBAHUS TEXHOJIOTHUECKOTO TIPOIIeC-

ca MpOM3BOJICTBA MaTepuaia U U3JIeIUi U3 HEro
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11. YueOHO-MeTOoaM4Yeckoe U MHGOPMALMOHHOE oO0ecmevyeHHEe TUCHH-
IJINHBI

11.1. O6s13aTesibHAA TUTEPATYypa

Ne
/o

bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yaeOHOE 1mo-
cobue, yaeOHO-
METOIMYECKOE mocodue,
MIPAKTUKYM, JIp.)

KonnuectBo B
onbanorexke

Ymakos /1. M.

BBenenne B MaTeMaTHYeCKHE OCHOBBI
CAIIP [OnextponHslii pecypc] : (Kypc
nexumii) / JI. M. YmakoB. - CapatoB :
[Tpodobpazosanue, 2017. - 208 ¢. - ISBN
978-5-4488-0098-6.

2BC
"IPRbooks"

Denopos A. JL.

OCHOBBI  IIPOEKTHPOBaHUS  COOPOYHO-
CBApOYHON OCHACTKU C TIOMOIIBIO MaKeTa
NX [D5neKTpoHHBIN pecypc] : 3JIEKTPOH.
yueb.-meroa. nocobue / A. JI. denopos,
M. B. Cadonor ; TT'Y ; UH-T MamuHO-
cTpoenus ; kag. "Csapka, 00paboTka Ma-
TEpPUAJIOB JaBIIEHUEM U POJCTBEHHbBIC
npoueccol”". - TI'Y. - Tonpsarru : TI'Y,
2016. - 68 c. : un. - bubnumorp.: c. 68. -
ISBN 978-5-8259-1002-4.

Y4eOHO-METOAUUECKOE T10-
cobue

Penoszuropuit
Ty

Axyaosu4 JI. M.

OCHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTH-
pOBaHMsS TEXHOJOTHYECKHX IPOLECCOB B
MalIMHOCTPOEHUN |[DIJIEKTPOHHBIM  pe-
cypce] : yue6. mocobue / JI. M. AkynoBud,
B. K. Illener. - Munck : HoBoe 3HaHwme,
2016 ; Mocksa : UTHOPA-M, 2016. - 488
c. : ui. - (Beiciee o6pa3oBanue). - ISBN
978-985-475-484-0.

ObC
"ZNANIUM.
comMm"

Komnbrorepnass rpaguxka B CAIIP
[DnexTponHbIi pecypce] : yued. mocodue /
A. B. IlpuemsimeB [u ap.]. - CaHkT-
[TerepOypr : Jlanwp, 2017. - 196 c. : ni. -
(YueOnuku ans By3oB. CrenuanbHas Ju-
teparypa). - ISBN 978-5-8114-2284-5.

Y4yebHoe mocodue

9BC "Jlaup"

TexHoJIOTHH CO3JaHUSI HHTEJIEKTY-
AJILHBIX YCTPOICTB, MOAKJIIYEHHBIX K
HNuTepuer [DnekTpoHHBI pecypc|
yueb. mocobue / A. B. IlpuemsbimeB [u
ap.]. - Canxt-IletepOypr : Jlanb, 2017. -
100 c. : un. - (Yuebuuku uig By3oB. Cre-
nuanpHas nuteparypa). - ISBN 978-5-
8114-2310-1.

VY4yebHoe 1mocodue

9BC "Jlaup"

Cypuna H. B.

CAIIP  TexHOJOTrMYECKUX  MPOIECCOB

Y4yebHoe 1mocodue

9BC "Jlaup"
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[DnexTpoHHbI pecype] : yuebd. mocobue /
H. B. Cypuna. - Mocksa : MUCHUC, 2016.
- 104 c. : nn. - ISBN 978-5-87623-959-4.

7 | T'osoBunbiHa M. B.

Nuremnexkryansubie CAIIP nns paspa-
OOTKH COBPEMEHHBIX KOHCTPYKIIUN U TE€X-
HOJIOTUYECKHUX TPOIECCOB [ DNEKTPOHHBIN
pecypc] : [kypc nekuuii] / M. B. 'onoBu-
nplHA. - 2-¢ u3d., uchp. - Mocksa :
UHTVYUT, 2016. - 250 c. : ni. - (OcHOBBI
nH(pOpManMOHHBIX TexHoyoruil). - ISBN
978-5-94774-847-5.

Kypc nexuuit

OBC
"IPRbooks"

8 | Manuues B. b.

Yucnennsie MeTo1bl. JIOCTOBEPHOE U
TOYHOE YUCJICHHOE perieHue nuddepeH-
[MUATBHBIX U AIreOpandecKuX ypaBHEHUI
B CAE-cucremax CAIIP [DnekTpoHHBbII
pecypc] : yae6. mocobue / B. b. Manuues,
B. B. I'nazkoBa, . A. Ky3bmuHa. -
Mocksa : UTHOPA-M, 2016. - 152 c. : ui.
- (Beicmiee o6paszoBanme. bakanaBpuar). -
ISBN 978-5-16-010366-2.

VYyebHoe rmocodue

9bC
"ZNANIUM.
COoM"

COTI'JTACOBAHO

JupexTop HayuyHOU OMOINOTEKH

« » 20 .
MII

A. M. Acaesa
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11.2. /lomosHMTEeIbLHAS JUTEPATYpa U Y4eOHbIe MaTepUAJbl (ayauo-,
BH/1€OIIOCOOMS U JIP.)

e (onxa oubmuorexku TI'Y:

Ne
/o

bubnuorpaduueckoe onucanue

Tun (yaeOHUK, yaeOHOE 10-
cobue, yueOHO-
METOIHUYECKOE II0CO0HE,
NPaKTUKYM, ayTU0-, BH-
JIEOII0CO0us u JIp.)

KomnmnuectBo B
ouodmoreke

3oTo0B A. B.

CucreMbl aBTOMAaTHU3WPOBAHHOTO IIPO-
eKTUPOBAHUS TEXHOJOTUYECKUX MPo-
1IeCCOB [DJIEKTPOHHBIN pecypc] : 3Jek-
TpOH. yueb.-meTo. mocooue / A. B. 3o-
toB, A. A. Koznos ; TI'Y ; Ua-T Mamu-
HocTpoeHus ; kad. "OOGopynoBaHue u
TEXHOJIOTHM MAalIuHOCTPOUT. Tp-Ba". -
Tonesartu : TI'Y, 2016. - 87 c. - buo6-
muorp.: ¢. 79. - [Ipui.: c. 80-87. - ISBN
978-5-8259-0991-2.

Y4eOGHO-METOIUUECKOE T10-
cobue

Penozuropuit
Ty

10

Easuos B. B.

Tpenaxep "HamnaBka 5.0" [DnekTpoH-
HBIA pecypc] : mabd. mpaktukym / B. B.
Enpnos, /1. O. Cosetkun ; TT'Y ; UH-T
MaimuHocTpoenus ; kad. "Csapka, 00-
paboTKa MaTepHalioB JaBJICHUEM U POJI-
cTBeHHble mponecchl”". - TonparTu :
1TV, 2017. - 63 c. - bubnuorp.: c. 62-
63. - ISBN 978-5-8259-1147-2.

JlaGopaTOopHBIii TPAKTUKYM

Penosuropuii
Ty

11

3opun H. E.

MarepuanoBenenne cBapku. CBapka
IJIaBJICHUEM [ DIEKTPOHHBIN pecypc] :
yue6. nocobue / H. E. 3opun, E. E. 30-
puH. - U3n. 3-¢, crep. - CaHkT-
[TeTepOypr : Jlanb, 2018. - 164 c. : um. -
(YueOuuku nis By30B. CriennanbHas
nutepatypa). - ISBN 978-5-8114-2156-
S.

YuyebHoe mmocodue

9BbC "Jlaup"

12

ba:xenos P. U.

HHTennekTyaabHble  WHPOPMAIMOHHBIC
TEXHOJIOTUH B YIpPaBICHUH [DJIEKTPOH-
HBIH pecypc] : yueb. mocobue / P. U.
baxenoB. - CapatoB : Al [Im Dp Me-
nua, 2018. - 117 c. - ISBN 978-5-4486-
0102-6.

YuebHoe mocodue

9BC
"IPRbooks"

14




11.3. IlepeyeHb NPOrpaMMHOI0 obecnevYeHust

Ne Haumenosanue I1O KosmnyecTBo | PekBu3uTHI 10roBopa (nara,
n/n JIMLIeH3UI HOMep, CPOK JAeHCTBHA)
1 | [Iporpammuas cpena NX 20 JloroBop 376/2015 ot

24.02.2015 6eccpoyHO

[Iporpammuas cpena KOMITAC | 20

DNEeKTPOHHBIN KIIIOY, Ce-
puitabIit HoOMep 06-1-0322

11.4. Onucanue MaTepUAIbHO-TEXHUYECKOH 0a3bl, HE00OX0AMMO 11
OCYIIECTBJIEHHA 00Pa30BaTeJILHOI0 Mpolecca Mo JMCHHILINHE

HaumenoBanue 060pyno- §
N
BaHHBIX YYeOHBIX KaOu- . = g =
. dakTHYecKkuii agpec - g «
HETOB, JIadopaTopHuii, Ma- 4 S =
Ne IlepeyeHb OCHOBHOTO 000- | Y4eOHBIX KAOMHETOB, = -
CTEPCKHX M IP. 00bEKTOB . g =
n/n PYAOBaHHUA Jiabopartopuii, Ma- g = 32
AJIS1 IPOBeICHUS MPAKTH- S 5 g
CTepPCKHX M JIp. = S <
YeCKHX U J1a00paTOPHBIX = = 8
3aHATHI =
E-404 "locka ayauropHas (MeIo- 445020, Camapckast 51 27
KomnerotepHslit Kiacc. Bast), CTOJI KOMITBIOTEPHBIHA., 0011., . TonparTy,
VYueOHast ayquTOpHs IS CTOJI JUTA 3aceza- V1. Benopycckas,
MIPOBEJICHUS 3aHATUH JIEK- Huil.,Ctyn.,CHCTEeMHBIH 0JI0K 16B,
LIMOHHOTO THMA. Y4eOHas ,Monwutop.,l Ipuntep
aynutopus ans nposeneHus | “HP”LaserJet1010.Oxpan s
3aHATHI CEMHHAPCKOT0 MIPOEKTOPa HACTEH-
TUna. YueOHas ayuTopHst ubiit,[Ipoexrop Lllkad kHMXK-
JUIsL TIpoBeieHust labopa- HelH ., [Iporpammuoe obecre-
TOPHBIX paboT. YueOHas YeHHE!
1 :
AyIUTOPHS ISl KYpCOBOTO Siemens NX9.0 — 17 touek
MIPOEKTHPOBAHUS (BBITION- nocryna,Ackon Komnac 3D —
HEHHS KYPCOBBIX PadoT). 17. rouek pocryma,Delcam
VYueOHast ayquropust s PowerShape — 15. Touek mo-
MIPOBEACHUS TPYIIIOBBIX H cryna,MicrosoftOffice —17
WHAWBUAIYANBHBIX KOHCYIh- | Todek moctyma,CATIA —7
Taruit YuebHasg ayauropusi | Touek pocryna, TeamCenter
JUTSL IPOBEICHUS 3aHATHIH Siemens PLM Software "
TEKYILETro KOHTPOJIS U IIPo-
MEXYTOYHOH aTTeCTaluu.
A-402 CToJ1 yYeHUYECKHUH., CTYI 445020, Camapckast 62 20

Jlabopatopus "IIpoextupo-
BaHME ¥ KOHTPOJIb CBAPHBIX
Y NasiHbIX KOHCTPYKIMA".
VYuebOHast ayuTOpHs IS
TIPOBEJICHUS 3aHATHH CEMH-
HapCKOT'o THUIIA.

VYuebHast ayauTOpHs JUIs
KYpPCOBOT'O IIPOEKTHPOBAHUS
(BBITIOJTHEHUSI KYPCOBBIX
pabor).

Y4eOHast aynuTopus s
MPOBEJICHUSI TPYIIIOBBIX U
WHIIUBHYaJIbHBIX KOHCYIIb-
Tanui

VYuebHast ayuTOpHs JUIs
MIPOBEJICHUS 3aHATHH Te-
KYILIEro KOHTPOJIsI U TIPO-

YYEHHUYECKUH , JOCKA ayau-
TopHast (MenoBas), Y CTAaHOBKa
JUISL OpelIeNIeHUs IPOYHOCTH
CBapHBIX KOHCTPYKIIUH,
VYcTaHoBKa U1l ONpeAeIeHUs
OCTaTOYHOT'O HANPSKEHUS,
MydenbHas Iedb IEKTPOCO-
NIpaTUBJICHUS, Y CTAaHOBKA I
OTIpeIeNIEHNs OIICHKH CBAapHO-
ro mBa, TBepaomep, Ycra-
HOBKA HMCCIIEI0OBAaHUS KOPPO-
3MOHHOM CTOMKOCTHU B CBap-
HBIX KOHCTpYKLUH, MMmI1.
PEHTIeHOBCKUII anmnapar,
VYcTaHOBKA pEHTTEHOBCKAA,
VYcTaHOBKa HCHIBITAHMA HA
n3HOC, Maker cBapHO! KOH-

0011., . TonparTy,
Va. benopycckas, 14b,
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n/n

HaumenoBanue 060pyno-
BAHHBIX YUeOHbIX Ka0u-
HeTOB, J1abopaTopuii, Ma-
CTePCKHUX M Ip. 00beKTOB
AJS MPOBeIeHUs MPAKTH-
YeCKHUX H JIa00paTOPHBIX
3aHATHI

Ilepeyens 0CHOBHOTO 000-
pyAOBaHMSs

dakTH4ecKnii aapec
Y4eOHBIX KAOMHETOB,
Jaboparopuii, ma-
CTEPCKUX M Ap.

ILnomanp, M2

KouanuecTBo
MOCATOYHBIX MECT

MEXYTOUYHOH aTTeCTaliu.

CTPYKIMH, Y CTAHOBKA HCIIBI-
TaHUs Ha pacTsDKeHue, Mar-
HHUTHBIH TedekTockor, Yib-
TPa3ByKOBOH JIe)eKTOCKOII.

KommnbroTepHsIif kiacce.
[Momemenune it caMocTos-
TENBHOU paboThl. YueOHas
ayAUTOPHUS JUIS IPOBEACHUS
3aHATUNA CEMUHAPCKOI0
THma. Y4eOHas ayJuTopus
JUTsL KypCOBOTO TIPOEKTHPO-
BaHMS (BBINOJHEHHSI KypCo-
BEIX paboT). YueOHas ayau-
TOPHS AJISI IPOBEICHNUS
IPYNIOBBIX U HHIUBHUIY-
QIBHBIX KOHCYJIbTALU.
VYueOHast ayuTOpHs IS
MPOBEJCHUS 3aHATUN Te-
KYyILIEro KOHTPOJISI U Mpo-
ME)XyTOYHOH aTTeCTaIUH.
(T'-401)

Cron yuennueckuii, cryn, [1IK
C BBIXOJIOM B CE€Tb UHTEPHET

445020, Camapckast
0071., T. TonparTy,
Va. benopycckasi, 14,

84,8
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