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AHHOTAIUA
AUCHHUIIHHBI

b1.B.JIB.05.02 OcHOBBI IPOEKTUPOBAHUS TEXHOJOTHYECKHUX MPOIIECCOB C UCIIOIB30-
BanuemM CAM

1. Heab u 3a1a4m U3yYeHUs QU CHUNINHBI

[leas — popmupoBaHue y CTYIEHTOB KOMIUICKCA 3HAHUN W YMEHHU IS CO3IaHMS
TPEXMEPHOHN IMapaMETPUIECKOW MOJETH TEXHUYECKOTO OOBEKTAa U ONECPUPOBAHUS
€10 JIJIsI CUHTE3a TEXHOJIOTMYECKOTO IPOoLIecCa.

3amaunt:

1. [Tony4eHne 3HaHUH O METOJAaX MHKEHEPHOTO MOJCIMPOBAHUS UX JOCTOMHCTBAX
1 HEJOCTAaTKax.

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

3. OcBOocHHE OCHOBHBIX NPHEMOB CO3JaHUS TPEXMEPHBIX MOJCICH TEXHHUYECKUX
0OBEKTOB.

2. Mecto nucunmuiaabl B ctpykrype OIIOII BO

JlaHHAasT TUCIUTUIMHA OTHOCHUTCS K BAPUATUBHOM YaCTH TUCIUIUTMHAM IO BBIOOPY
nepBoro 6yoka yueoHoro miana (b1.B.J1B.05.02).

JIMCHMILTHHBI, yu4eOHBIE KypChl, HA OCBOCHUH KOTOPBIX Oa3upyeTcs AaHHAs JTUCIHU-
IUIMHA — MaTeMaThKa, pu3nka, HHHOPMAIMOHHBIEC TEXHOJIOTUH, HaUuepTaTeIbHAs TEOMET-
pusi, HEXKeHEpHas rpaduKa, OCHOBBI IIPOCKTUPOBAHUS.

JIMCHMILTHHBI, y4eOHbBIC KypChl, JUIS KOTOPHIX HEOOXOIUMbBI 3HAHUS, YMCHHUS,
HaBBIKH, MPUOOPETaeMbIC B pe3y/IbTaTe U3YUYCHUS JaHHOW AUCHUILIMHB — CHCTEMBI aB-
TOMaTH3UPOBAHHOTO MPOCKTHPOBAHHMS B CBapKe, KYPCOBOE MPOCKTUPOBaHUE, padoTa HaJl
BrimmyckHoi paboToit Oakanaspa.

3. Mlnanupyemble pe3yabTaTbl 00y4YeHHs] MO JUCHHUILIAHE COOTHECEHHbIE C
IUVIAHMPYEMbIMH Pe3yJbTATAMH OCBOCHHA 00pa30BaTeIbHOM MPOTrPAMMBbI

®opmHUpyeMbIE U KOH- [Inanupyemblie pe3ybTaTbl O0yYEeHUS
TPOJIMPYEMBIE KOMIIE-
TEHIIUU

YMEHHEM HCIIOJIb30BaTh | 3HATh: MATEMATUYECKNE METO/IbI MAaTEPUAIOBEICHHSI IPOLIECCOB
OCHOBHBIC 3aKOHBI | (HOPMUPOBAHUS MTASHOTO COSAMHEHUS; €CTECTBEHHOHAYUHBIE acllek-
€CTECTBEHHOHAYYHBIX ThI IIUPOKOT0 Kpyra npo0iem npopeccuoHanbHON AeITeIbHOCTH
JACIUTUINH B | YMETh: UCIOJIB30BAaTh METOJBI MAaTEMAaTUYECKOIO aHaIu3a U MOJe-
npodeccnoHanbHOM JUPOBaHUs ISl OMMCAHUS MPOILECCOB, MPOUCXOAIIMNX MpU (popmu-
JESITETbHOCTH, NPUMEHATH | pOBAHHWU ITAsTHOIO COSAUHEHUS

METOABl MAaTEMAaTU4YECKOIO | BiiageTs: HaBbIKAMU IPUMEHEHUS MAaTeMaTHU4eCKOro arrmapara B




aHaJIu3a U MOACIIUPOBAaHU,

nmponecce MpoBCACHUA TCOPETHUYCCKUX W OKCIICPUMCHTAJIBHBIX HC-

TEOPETUYECKOTO U | cienoBaHui B 00iacTy mpodeCCUOHATBHON NesSTeNbHOCTH

AKCIEPUMEHTAIILHOTO

uccnenoBanus (OITK-1)

CIOCOOHOCTBIO K | 3HaTh: NTPHUHIMIBI OpTraHW3alid WH()OPMAIMOHHBIX CHCTEM Ha

CHCTEMaTUYECKOMY NPEANPUITUIX, MOCTPOCHUS JIOKAJTbHBIX, KOPHOPATUBHBIX U TJIO-

HU3YYECHUIO Hay4HO- | OaJIbHBIX KOMITBIOTEPHBIX CETEH.

TEXHUYECKOH MHpopMaLuy, | YMerh: BecTd OHOMHOrpaduyecky0 paboTy C HPUBICUYCHHEM CO-

OTEYECTBEHHOT'O U | BpeMEHHBIX HMH(OPMAIMOHHBIX TEXHOJIOTHH 00pabaThiBaTh TMOJY-

3apyOeXHOrO ONBITa 110 | YCHHBIE PE3y/IbTATHI, AHATHU3UPOBATH HX.

COOTBCTCTBYIOILIEMY Bmagers: MeTomamMu c6opa M a”Hajiu3a I/IH(bopMauHH B TOH WJIN UHOU

npoduio MOJITOTOBKU | Hay4HOU cepe, CBA3aHHON ¢ MPO(UIIEM MOATOTOBKH; COBPEMEHHBI-

(ITK-1); MU HH()OPMAIMOHHBIMU TEXHOJOTHUSAMH MPU MPOBEACHUH HAyYHBIX
UCCJIEI0BAHUM, KOHKPETHBIMU MPOTPAMMHBIMHU TMPOAYKTAMH U HH-
(hopMaIMOHHBIMHA PECYPCAMU U JIP.

CrOoCcOOHOCTBIO  oOecrieun- | 3HaTh: OOOPYIOBAHHE, MPUMEHSICMOE B TEXHOJIIOTHYECKOM IIHKJIC

BaTh TEXHUYECKOE OCHAIIIC-
Hue pabouux MeCT ¢ pas-
MEIIEHUEM  TEXHOJIOTHYe-
CKOTO O0OpYyIOBaHUS; yMe-
HUEM OCBaWBaTh BBOJMMOC
obopynosanue (ITK-13)

ITPpOMU3BOJICTBA CBapHOﬁ KOHCTPYKIIMH.

YMeTh: COCTaBJIATh TEXHOJOTUYECKUE 3a/laHUsl Ha MPOEKTUPOBAHUE
CBApPHOI KOHCTPYKUMU M MPOU3BOJCTBEHHOI'O Y4YacTKa JJis €€ IMpo-
M3BOJICTBA; COCTABJISITh KOHCTPYKTUBHYIO U PACUETHYIO CXEMbl KOH-
CTPYKUHUHU (AeTanu, y3lia, COCIUHEHUI), pacCUMThIBaTh ee HeoOXOo-
JUMbIE TapAMETPBI.

BJIaIIeTI)I HaBbIKaMU IMPOCKTUPOBAHUA CBAPOYHBIX YYACTKOB, B TOM
YUCJIC U C IIPUMCHCHUECM KOMIIBIOTCPHBIX ITPOI'PAMM.

TemaTH4ueckoe coaepKaHue TUCHUIIJINHBI

Pasznen, monyJin

Iloapa3snen, Tema

Oco6eHHOCTH TPEXMEPHOTO
MO/ICIUPOBAHHSI.

Teopus napamerpuzaunn. Kapkacnas mozaens. [loBepxHocTHast Mo-
nenb. TBepaoTenbHas Moiens. bubanoreunas nmapameTpu3anus.
[IpuHUKIIBI TOCTPOEHUS TPEXMEPHBIX MoAeNel. Buabl TpeXMepHbIX
MOJIEIIEN.

O030p COBpEMEHHBIX CUCTEM TPEXMEPHOTO MPOEKTUPOBAHMS.
CAD/CAM/CAE cucteMbl BBICOKOTO YPOBHS, UX BO3MOYHOCTH.

[TpyHIMIIBI TOCTPOEHUS
TPEXMEPHBIX MOJIEIIEH.

ITocTpoeHne TpeXMEPHBIX MOAEIEH C
HCII0JIb30BaHNEM 0a30BbIX MEPBUYHBIX CTPOUTENBHBIX OJIOKOB

[TpuHIMIBI TOCTPOEHUS TPEXMEPHBIX MOJIeNei myTeM npeodpaso-
BaHUA JByMEPHOTO 00BEKTa

[IpuMeHeHne TpexMepHbBIX
MOJIEJIEN. TSI CHHTE3a TEXHO-
JIOTUYECKUX MPOLIECCOB

Busyanusauus moaenei

By.]'IeBI)Ie oncpannuun O6’BGJII/IHGHI/I$[, BbIUUTaHUA, IICPECCUCHUA OT-
JACIBbHBIX 00BEKTOB

Ornepanyy U3MEHEHHS TEOMETPUU MOJENIEH

H3menenue MMPOCTPAHCTBCHHOI'O ITOJIOKCHHU A Mojeaen

Oo6mas Tpynoemkocts gucuniuiuabl — 4 3ET.




Pa3paboTumk, 10UEHT, K.T.H., JOLEHT A.JI. ®enopos
(1OJIKHOCTD, yUEHOE 3BaHUE, CTEIICHD) (moamuce)




4. CTpyKTYpa M cojep:KaHue JUCHUIIUHBI OCHOBBI NIPOEKTUPOBAHUS TEXHOJOTHYECKHUX MPOIECCOB € UCMOJIb30Ba-

auem CAM

Cemectp uzyueHus: 4-biii

Pazpeu, IMoapasaes, Tema Bunnl yue6Hoii pa6oThI Heo6xoaumbie DopMbl Pexomenny-
MOayJIb KonTakTHas pa60Ta CamocTosiTeJIbHAsE paﬁoTa MaTepHaJIbHO- TEKyuero e€Masi JIuTe-
(B yacax) TeXHUYeCKue KOHTPOJIsA patypa (Ne)
BCEro @opMbl IPOBEIEHUS ¢opmbl opranuzanumn pecypcnbl
& 2 JIeKIMii, 1a60pPATOPHBIX, €CaMOCTOATeJIbHOM
E E ? 2 NPAKTHYECKUX 3aHATHIA, 5 paboTsI
T : 2 8 g MeTolbI 0Gyyenns, pea- | 2
E 2 E : - JIM3YIOLIHE IPUMeHsie- @
E g £E MYI0 06pa30BaTEqbHYI0
TEXHOJOIHI0
MOI[yHL 1. Tema 1.1. Teopus mapametpu- | 2 0 0 1 | Hpobnemuas 5 | Usy4yenue 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. O030p coBpemeH- | 1 0 0 0 5 | U3y4yeHne kKoH- KomnbrorepHbiii 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.
Mo TyJTb 2. Tema 2.1.Iloctpoenue Tpex- 1 0 0 1 | Hpobnemuas 5 | Usy4yenue koH- KomnbrorepHsiit OTCYTCTBYET [1,2,5]
HpI/IHU;I/IHBI MEpPHBIX MOZEIEH C CIIEKTOB M PEKO- HPOEKTOp
HCIIOJIb30BAaHUEM 6a30BBIX MEHAYEMOM JIuTe-
IIOCTPOEHUS
NEPBUYHBIX CTPOUTENBHBIX patypsl
TPEXMEPHBIX | groxos
MOJEIEH. Tema 2.2. Ilpunnumsl mo- | 2 0 0 0 5 | Usyuenue xon- KommbrotepHsiit OTCYTCTBYET [2,4,6]
CTPOCHHUSI TPEXMEPHBIX MOJC- CIICKTOB M PEKO- HPOEKTOP
Jed myTteM mpeoOpa3oBaHUS MEHyeMOil muTe-
JIBYMEpPHOT0 00beKTa parypsl
Jlabopatopnast padora 1. ITo- | ( 2 0 1 MmutannonHas urpa 10 | Odopmnenue ot- [Tepconanbpiii kom- | Otder no [5]
CTPOEHHE TPEXMEPHBIX MOJIE- yera 110 pabore TBIOTEp, MPOrpaMma Ezgolf:ggfe'
nel myTeM mpuMeHeHus 6a30- Kommac Nl
BbIX IIEPBUYHBIX CTPOUTEIIb-
HBIX OJIOKOB




JlabopatopHas paboTta 2. 0 1 VmuranuoHHas urpa 10 | Odopmnenue ot- IlepcoHanbHbIi kKoM- | Otder mo [6]
Ioctpoenue TPEXMEPHBIX yeTa 1o pabore TBIOTED, NPOrpamMma Ezgogsggfé
MoJeneld myTeM TpaHcdopma- KOMIIAC Ne2
ITUH TBYMEPHBIX 00BEKTOB
Monyib3. Tema 3.1. Busyanmsamusa Mo- | ] 1 | Hpobuemnas 5 | U3yuenue KoH- KommsrotepHsIit OTCYTCTBYET [1,2,7]
[IpuMeHeHue Jenen CIIEKTOB U PGKO- TPOCKTOP
MEH/TyeMOi1 JIiTe-
TPEXMEPHBIX
- patypsl
MOICICH. TS | Tema 3.2. Bynesble onepamuu | 1 0 5 | U3y4yeHne KoH- OTCYTCTBYET [1,2,8]
CHUHTC3a TEX- | 00beaUHEHHS, BBIYUTAHUS, CIIEKTOB U PEKO-
HOJIOTHUYE- TIepeCceUeHNs OTACIBHBIX 00b- MEH/IyeMOii JIiTe-
CKHX Tpo- | CKTOB paTypbl
11eccoB Tema 3.3. Oneparu H3MeHe- 2 0 5 | U3y4yeHue KoH- OTCYTCTBYET [1,3,9]
HUS TCOMETPUH MOJIEIIeH CIICKTOB M PEKO-
MEHAYEMOM JIuTe-
paTypbl
Tema 3.4. U3menenue mpo- | 2 0 5 | U3y4yeHue koH- OTCYTCTBYET [1,3,9]
CTPAHCTBEHHOT'O  TIOJIOXKEHUS CIICKTOB M PEKO-
MoJenen MEHJyeMOH JInTe-
paTypsl
JlaboparopHas pabora 3. Bu- | ( 1 | Umurammonsas urpa 10 | Odopmuenue or- [epconanbupiii koM- | Otder no [7]
3yanu3anus TPEXMEPHBIX MO- Jera 110 paboTe MblOTEp, nporpamma | J1adopatop-
neneit KOMIIAC nom padore
[Mpaktuueckas pabora 1. By- 0 1 WMmuTanuonHas urpa 10 | Odopmenwue ort- IMepcoHanbHbIi KOM- | OTuer no [8]
JIEBBIE ONIEPAIIMHU C MOJEIISMU 4eTa 1o pabore MbioTep, Mporpamma | 1aboparop-
NX HOIT pabote
Ne4
IpakTryeckas padora 2. W3- 0 1 VMuTaioHHas urpa 10 | Odopmienne ot- Iepconanbhbiii koM- | OTdeT o [9]
MEHEHHE TEOMETPUH MOJIENIEH, Jera 110 paboTe KII;*(OTepy nporpamma Ei‘)ﬁﬁ(’g:ggg
WX 9acTei U IPOCTPAHCTBECH- Ne5
HOTO TOJIOKEHUS MOJICTICH.
IIpaktuueckas pabora 3. Io- 0 3 HNMuraumonnas urpa 17 | Odopmnenue ot- IIepconanbHbIl KOM- Oruer no [10]
CTPOEHHE TPEXMEPHBIX MOJIE- geTa 1o pabore TILIOTED, MIPOrpamMma Ezg"g:ggfé
JICH CBapHBIX ¥ MAasTHBIX y3JIOB NX Nob6
1 WX 3aTOTOBOK
[Toaroroska 9
K OK3aMEHY
Hroro: 12 10 147

180




5. Kputepun u HOpMBbI TEKYIIEr0 KOHTPOJISI U MIPOMEKYTOYHOM aTTeCcTAIUM

@DOpMBbI TEKYIIETO0 KOHTPOJIS

VcaoBus JIOITyCKa

Kputepuu u HOpMBbI OIICHKU

Otuer mo nmabopaTopHBIM paboTam

Boinonnenue nabopaTopHbIX

«GBadTCHO» - HﬁGOpﬁTOpHLIC pa6OTBI BBIITOJIHCHBI IPABUJIBHO, B COOTBCTCTBHUU

Ne 1-3 pabot Nel-3 C 3ajJlaHHeM, JIOMYCKAIOTCS HE3HAUUTENbHBIC MOTPEIIHOCTH, OTBETHUJ HA BO-
IPOCHI IO paboTe.
«HE 3a4TeHO» - JJabopaTopHas paboTa BHINOIHEHA HEITPABUIIBHO,
HE COOTBETCTBYET 33JJaHHIO
OTueT MO MpPaKTUYECKUM paboTaM | BeIMOJHEHHME  MPAKTUYECKHUX | «3aYTEHOY - MPAKTHYECKUE paOOTHI BHIMOJIHEHBI IPABUIBHO, B COOTBETCTBHHU C
Ne 1-3 pabot Nel-3 3a/laHUeM, JIOMYCKAIOTCS HEe3HAUYUTEIbHBIE MOTPEITHOCTH, OTBETUII Ha BOIPO-

CHI 110 paboTe.

«HEC 3a4YTCHO» - MPAKTUYCCKA pa60Ta BBITIOJIHCHA HCIIPABUJIBHO,
HC COOTBCTCTBYCT 3adHUTIO

dopma npoBeAEHHUS
MIPOMEXKYTOYHOM aTTECTANKU

YcnoBus gomycka

Kputepun u HOpMbI OLIEHKH

DK3aMeH — YCTHO 10 OUIIeTaM.

BeinonHenue u oT4er mo BceM
7a00paTOPHBIM W TMPaKTHUY-
CKUM paboram. YchemHoe
BBITIOJTHCHHUE TCCTUPOBAHUA.

«OTIIAYIHO) HcuepnbiBaroninii OTBET Ha BOMPOCHI 3K3aMeHa-
IIMOHHOT'O 6I/IJ'I€Ta, IIOJIHBIC OTBETHI HAa AOIIOJIHHU-
TEJIbHBIE BOMPOCHI

«XOPOIIO» [TonHbI OTBET HA BOMPOCHI AK3aMEHALMOHHOTO

6I/IJ'IeTa, HC BITOJIHC ITOJIHBIC OTBECTHI HA JOIIOJIHH-
TCJIIBHBIC BOIIPOCHI

«YHAOBJICTBOPUTCIIBHO» HenoctaTouHo MOJIHBEIE OTBETHI Ha BOIIPOCHI 3K-

3aMEHaIlMOHHOTO OujeTa.

«HCYOOBJICTBOPUTCIBLHO» HCBCpHLIC OTBCTBI Ha BOIIPOCHI 5K3aMCHAIIUOH-

HOT0 Ouiera.




6. Kpurepun u HOPMbI OLIEHKH KYPCOBBIX IPOEKTOB

HpOGKT COOTBCTCTBYCT 3aJaHUIO, BBLIIIOJIHCH KOPPCKTHO, IIPCIIOAaBaATCIIb
MMOJIYYHJI UCUYCPITBIBAOINEC OTBCTHI HAa BOIIPOCHI — 3a4YTCHO.

7. IIlpumMepHas TeMAaTHKA MUCbMEHHBIX PadoT (KypPCOBBIX POEKTOB)

Ne /m | Tewmbl

TemaTHKa KYpCcOBOr0 MPOEKTHPOBAHUS

[TonsiTue MOJICIIN, MOOCIIUPOBAHNA.

Knaccudukaius monemneil.

OcobenHoctu noctpoeHust reomerpuueckux mojaeneit: KOMITAC

['eomeTpuueckoe MOAEIMPOBaHUE U KOMIBIOTEpHAs Tpaduka.

SR

YucneHHslil SKkciepuMeHT. Ero B3auMoCBsI3M ¢ HATYPHBIM SKCIIEPUMEH-
TOM U TCOPUEH.

JI0CTOBEpPHOCTDH YMCICHHON MOJIEIIH.

I/IMI/ITaHI/IOHHOG MOICIINPOBAHUC

6

7

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

10. | MoaenrpoBaHHEe TEIIOBBIX MPOIIECCOB MIPH CBAPKE

11. MGTOIII/IKa MOACIUPOBAHHNA CBAPOYHLBIX ITPOLCCCOB

12. | MaremaTtuueckoe MOACIUPOBAHNUC CBAPOYHLBIX ITPOLCCCOB, KaK 3a1a4a
OIITUMMN3alIuN

13. | Ilpumepsl MaTEMaTHUYECKUX MOJIEEH MPOLIECCOB CBAPKH

14. | duznyueckoe U MaTEMAaTHUYECKOE MOJCIUPOBAHUE

15. | OcHOBHbIE HAaNIPABJIECHHS MATEMATUYECKOT0 MOJIETMPOBAHUS B 00JIaCTH
CBapKu

16. | DTanpl MaTEMaTHYECKOTO MOJCIMPOBAHMSI

17. | TunmmvHBIC MaTEeMATHYECKUE MOJICIIH MTPOIIECCOB CBAPKH

18. | Marematnyeckasi MoJieinb OPMHUPOBAHUS I1IBA TIPU CBAPKE IJIABICHUEM.

19. | [Ipumepsl OIIEHKH TOYHOCTHU U aJICKBATHOCTU MaTEMaTUYECKON MOJIeTTH
CBAPKHU.

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

21. | Buapl MMHUTAITMOHHOTO MOJICIIMPOBAHUSI.

8. Bonnpochl K 3k3aMeHy

No i/t Bomnpocsr

1 KOMHLIOTepHBIe TCXHOJIOI'MH COIIPOBOXKIACHUA KHU3HCHHOI'O IIHUKJIA
CJI0KHBIX TEXHUYECKUX O0BHEKTOB.

2 Ponb Tpexmeprbix mojneneit B CALS — TexHomorusIx




w

MeTo1bl TPEXMEPHOT0 MOJEIUPOBAHMUS

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 TpexXMEepHBIX MOJIETIEH ¢ MOMOIIBIO0 EPBUYHBIX 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 mocTpoeHus] PYHKIIMOHATBHBIX MOJIETICH

19 | Kpurepun kauecTBa GyHKIIMOHUPOBAHUS

20 | IlocraHoBKa 3aJJaud U METOJIbl IPUHSITUS IPOECKTHBIX PEIICHUN.

21 | IlpuMepsl MaTEMaTUUECKUX MOJIEJIEH B MAIIMHOCTPOCHUH

22 | llenu monenupoBaHus

23 CBoiicTBa MOJEIEN.

24 | Teopust rpadoB. DTanbl MOCTPOCHUS MOJIETICH.

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

Ne
n/n

KonTposanpyembie pa3aesibl
(TeMBbl) TUCHUTIITHHBI

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

HanmenoBanue
OLIEHOYHOI0 CPeACTBA

1

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

OIlK-1

3auer

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

[1K-1, ITK-13

3auer

[TocTpoeHune TpeXxMepHbBIX MOJEnei
C UCTIOJIb30BaHUEM 0a30BBIX TEp-
BUYHBIX CTPOUTETHHBIX OJIOKOB

TIK-1, TTK-13

Otuer no 1abopaTropHOit
pabore 1. 3auer
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4 | IIpyHIUIIBI TOCTPOCHUSI TPEXMEP- Otyet mo nabopaTopHOit

HBIX MOJIEJIeH yTeM Ipeodpazo- OTTK-1 pabote 2. 3auer
BaHUs JByMEPHOT0 00BbEKTa

5 | Busyanuzanus moxaenei Otyer o abopaTopHOit

IIK-1, TIK-13 pabore 3. 3auer

6 | ByneBsle onepary 00ObeTUHEHMS, OTyeT no nNpakTUYeCKOu
BBIUMTAHUS, [IEPECCUCHUS OT/ICNb- [IK-1. [IK-13 paborte 1. 3auer
HBIX O0OBEKTOB '

7 | Onepauuu U3MEHEHUSI TEOMETPUU OTyeT no NpakTUYeCKOu
Mojieneit OIIK-1 paborte 2. 3auet

8 | 3meHeHue mpoCTPaHCTBEHHOTO OT4er 1o npakTUYecKou
MOJIO’KEHUST MOJICTICH I1K-1 paborte 3. 3auer

9.2. TUnOBBIE KOHTPOJIbHbIC 33JaHUSI WIH HMHbIe MaTepHaJibl, HE00XO0-
AUMBbIeE JJI OLleHKHU 3HAHUI, YMEHHUI, HABBIKOB U (MJIH) ONBITA 1eATEJIbHOCTH,
XapaKTepU3yIIHUX ITanbl (OPpMHUPOBAHUSA KOMIIETEHIMHA B Mpouecce 0CBoe-
HHS1 00pa30BaTeJbHOM MPOrPaMMbI

9.2.1. OT4eTnI N0 J1a00PATOPHBIM OTYETAM.

[IpeaycmoTpeno 3 tabopatopHbie U 3 MPaKTHUYECKUE paOOTHI.

JIabopatopHas padota Nel. [TocTpoeHue TpexMepHbBIX MOAEINIEH IyTeM IPU-
MEHEHHUs 0a30BbIX MEPBUYHBIX CTPOUTEIIBHBIX OJIOKOB.

Jlabopatopnass pabora No2. TlocTpoeHue TpeXMEpHBIX MOJENeH MyTeM
TpaHchOpMaILMK IBYMEPHBIX 00bEKTOB

Jlabopatophas pabota Ne3. Buzyanuzarus TpeXMEepHBIX MOJICIICH.

Jlaboparopnas padota Ned. ByneBble onepanuu ¢ MOJEISIMH.

JlaGoparopHas pabora Ne5. M3meHeHHE T€OMETPUM MOJeNel, UX JacTel u
IPOCTPAHCTBEHHOTO MOJOKEHHSI MOJEIIEH.

Jlaboparopnas padota Ne6. [locTpoeHHe TpeXMEpHBIX MOJIENeH CBapHBIX U
MasHBIX Y3JI0B M KX 3arOTOBOK

®dopma oTuera 1o JadbopaTopHBIM padOTaM CTaHIAPTHAS 1JI BCEX IIECTH.

1. Ilenb paGoTHI.

2. 3agaun pabOTHI.

3. IlpumMeHsieMble TPOTPAMMHBIE PECYPCHI.

4. ITosty4eHHbIE pe3yJIbTaThI.
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5. BeiBOzBL.

TpeboBanus k otuety. OTueT opopmisiercs Ha nuctax popmara A4. CTpyk-
Typa otyeTa. TUTyAbHBIN 1UCcT. OCHOBHAA 4acTb, cM. «PopMa OTYETA. . ).

OreHKa «3a4TEHOY» BBICTABISICTCS CTYJCHTY €ClM JlabopaTopHas paboTa BbI-
IOJIHEHA NIPABUIIBHO, B COOTBETCTBUU C 33/IaHUEM, JIONIYCKAIOTCA HE3HAUYUTEIbHbBIE
HOTPEIIHOCTH., OTBETUJI Ha BOIPOCHI 10 padoTe.

O1eHKa «HE 3a4TEHO» BBICTABISIETCS CTYACHTY eciii jJaboparopHas paboTa BbI-

IMOJIHCHA HCIIPABUJIIbHO, HEC COOTBCTCTBYCT 3a1dHUIO.

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

TEXHOJIOTHH TPATUITMOHHOTO, MOAYJIHHOTO (TI0 OTIACIBHBIM TEMaM) OOY4YEHUS, C
arieMeHTaMu HH(GOPMAIIMOHHBIX TEXHOJIOTUM (11abopaTopHbie paboThI);
WHTEPAKTHUBHBIC TEXHOJIOTUH (TIPOOJIEMHBIE JICKITUH, UMUTAITMOHHBIC UTPHI.)
OcBoenue coaepkaHusl y4eOHON JUCHIUIUIMHBI OCYIIECTBIISCTCS Ha JICKIUAX
U B TIPOLIECCE CaMOCTOSITENIbHON Yy4eOHOUM NesATeNbHOCTH CTyAeHTOB. l[lockoibKy
BEITTYCK YYCOHMKOB HE yCIIEBAeT 3a TEMIIAaMHU Pa3BUTHS MHGOPMAIMOHHBIX TEXHO-
JIOTUH cleayeT 0OpaTuTh BHUMAHUE Ha BAYKHOCTh KOHCTICKTUPOBAHUS HA JICKIIMSIX.
Cnenyer oOpaTuTh BHUMaHUE Ha jabopaTopHbie padoThl. 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,
MPAKTUKYM, 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  MIPOEKTUPOBAHHUS  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. - Tonbsarru : 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. AkysnoBud,
B. K. Illener. - Munck : HoBoe 3HaHwme,
2016 ; Mocksa : UTHOPA-M, 2016. - 488
c. : ui. - (Beiciee oGpaszoBanue). - ISBN
978-985-475-484-0.

ObC
"ZNANIUM.
comMm"

Komnbrorepnass rpaguxka B CAIIP
[DnexTponHbIi pecypce] : yued. mocodue /
A. B. IlpuemsimieB [m np.]. - Caskr-
[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
HuTepHer [DNEeKTpOHHBIM 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

VYuyebHoe mocobdue

9BC "Jlaup"
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[DnexTpoHHbIN pecypce] : yued. 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. I'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 penieHue nuddepeH-
[MUATBHBIX U AIreOpandecKuX ypaBHEHUI
B CAE-cucremax CAIIP [DnekTpoHHBbII
pecypc] : yaeb. 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 T
MII

A. M. Acaesa
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11.2. /lomosHMTEeIbLHAS JUTEPATYypa U y4eOHbIe MaTepHajabl (ayauo-,
BH/1€OIIOCOOMS U JIP.)

e (dona oudbmuoreku TI'Y:

Bubmuorpaduueckoe onucanue

Tun (yaeOHuK, yaeOHOE 10-
cobue, yueOHO-
METOIUYECKOE II0CO0HE,
NPaKTUKYM, ayTHO-, BH-
JIEOII0CO0us  JIp.)

KomnunuectBo B
ouomoreke

3oto0B A. B.

CucreMbl aBTOMAaTHU3UPOBAHHOTO IIPO-
eKTUPOBAHUS TEXHOJIOTUYECKUX MPo-
LIeCCOB [DJIEKTPOHHBIN pecypc] : 3Jek-
TpOH. yue0.-meroA. nocodue / A. B. 3o-
ToB, A. A. Koznos ; TI'Y ; UH-T Mamu-
HOocTpoeHusa ; kad. "OOGopynoBanue u
TEXHOJIOTMM MalIuHOCTPOUT. 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

Penosuropuit
Ty

10

Easuos B. B.

Tpenaxep "HamnaBka 5.0" [DnekTpoH-
HBIH pecypc] : mabd. mpaktukym / B. B.
Enpnos, JI. 3. Cosetkun ; TT'Y ; UH-T
MammHocTpoenus ; kad. "Csapka, 00-
paboTKa MaTepHalioB JaBJICHUEM U POJI-
cTBeHHbIe Tipouiecchl". - TomparTu
1TV, 2017. - 63 c. - bubnuorp.: c. 62-
63. - ISBN 978-5-8259-1147-2.

JlaGopaTopHBIif TPAKTUKYM

Penosuropuii
Ty

11

3opun H. E.

Marepuanosenenne cBapku. CBapka
IJIaBJICHUEM [ DIEKTPOHHBIN pecypc] :
yue6. nocobue / H. E. 3opun, E. E. 30-
puH. - U3n. 3-¢, crep. - CaHkT-
[TeTepOypr : Jlansb, 2018. - 164 c. : um. -
(YueOnuku nis By30B. CrienuanbHas
muteparypa). - ISBN 978-5-8114-2156-
S.

YuebHoe mocodue

9bC "Jlaup"

12

ba:xenos P. U.

HHTennekryaibHble  WHPOPMAIIMOHHBIC
TEXHOJIOTUH B YIpPaBICHUH [DJIEKTPOH-
HBIH pecypc] : yueb. mocobue / P. .
baxenos. - CapatoB : Al IIm Op Me-
nua, 2018. - 117 c. - ISBN 978-5-4486-
0102-6.

YuebHoe mocodue

9BC
"IPRbooks"
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11.3. IlepeyeHb NPOrpaMMHOI0 obecnevYeHust

Ne Haumenosanue I1O Kosmn4yecTBo | 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, HEO0OX0AUMOM 1J1A
OCYIIECTBJIEHHA 00Pa30BaTeJILHOI0 Mpolecca Mo JMCHHILINHE

n/n

HaumenoBanue 060pyno-
BaHHBIX Y4eOHBIX KaOu-
HETOB, JIadopaTopHuii, Ma-
CTEPCKHX M ApP. 00bEKTOB
AJI51 IPOBeIeHUS MPAKTH-
YeCKHUX M J1a00paTOpPHbIX
3aHATHI

IlepeyeHb 0CHOBHOTO 000-
pyAoBaHHs

dakTHYecKnid agpec
yueOHbIX KaOUHETOB,
JabopaTopuii, Ma-
CTEepPCKHX H 1p.

Ilnomanp, M’

KoaunuectBo
MOCAJOYHBIX MECT]

E-404

KomnerotepHslit Kiacc.
VYueOHast ayquTOpHs IS
MIPOBEICHUS 3aHATHH JIEK-
IIHOHHOTO THIIA. YuyeOHas
ayAUTOPHUS JUIS IPOBEACHUS
3aHATUN CEMUHAPCKOIO
TUna. YueOHas ayuTopHst
JUTS IPOBEICHUS J1abopa-
TOPHBIX paboT. YueOHas
ayAUTOPHUS JUIL KypCOBOTO
MIPOEKTUPOBAHUS (BBITIOIN-
HEHHS KYPCOBBIX PadoT).
VYuebOHast ayauTopus IS
TIPOBEJICHUSI TPYIIIOBBIX U
WHIIUBHUIYaJIbHBIX KOHCYIIb-
Tarui YueOHas ayquTopus
JUIsL IPOBEJICHUSI 3aHATUN
TEKYLIEro KOHTPOJIA U IIPo-
MEXYTOYHOH aTTeCTaluu.

"Tocka ayauropHast (MeIo-
Bast), CTOJ KOMITBIOTEPHBIN. ,
CTOJI JIJIS1 3ace/ia-
Huil.,Ctyn.,CHCTEMHBIH OJIOK
,Monutop.,IIpuntep
“HP”LaserJet1010.9xpan mis
MPOEKTOpa HACTEH-
ublit,[Ipoekrop Llkad kHMX-
Hbli1 ., [Iporpammuoe oGecrie-
YeHUe:

Siemens NX9.0 — 17 Touex
nocryna,Ackon Komnac 3D —
17. Touek mocryma,Delcam
PowerShape — 15. Touek 11o-
crymna,MicrosoftOffice —17
touek pocryna,CATIA —7
Touek pocryna, TeamCenter
Siemens PLM Software "

445020 TonpsarTu
benopycckas, 16B

a1
[y

N
-~

A-402

Jlabopatopus "IIpoextupo-
BaHME ¥ KOHTPOJIb CBAPHBIX
Y NasiHbIX KOHCTPYKIMA".
VYuebHast ayauTOpHs JUIs
TIPOBEJICHUS 3aHATHH CEMH-
HapCKOT'o THUIIA.

VYuebHast ayauTOpHs JUIs
KypCOBOTO MPOEKTHPOBA-
HUS (BBIIOJIHEHHUS KypCO-
BBIX paboT).

Y4eOHast aynuTopus JJIs
MPOBEJICHUSI TPYIIIOBBIX U
WHIIUBHYaJIbHBIX KOHCYIIb-
Tanui

VYuebHast ayuTOpHs JUIs
MIPOBEJICHUS 3aHATHH Te-
KYILIEro KOHTPOJISI U IpO-

CroJn y4eHU4eCKHUH., CTyI
Y4YEHUUYECKUH , OCKA ayJu-
TopHas (MenoBast), Y CTAaHOBKa
JUI OpENIENEHUs IPOYHOCTH
CBapHBIX KOHCTPYKIMH, YcTa-
HOBKa JJIs ONIPEJENICHHs OCTa-
TOYHOTO HampsbkeHust, My-
(henpHAS TIEYB AIIEKTPOCOIIPa-
THBJICHUS, Y CTAHOBKA JIISI
OTIpe/IeIeHHs OIICHKH CBAapHO-
ro uBa, TBepnomep, Ycra-
HOBKA HCCJIEIOBAaHHSI KOPPO-
3MOHHOM CTOMKOCTH B CBap-
HBIX KOHCTpYKLUH, VM1
PEHTIeHOBCKHUII anmapar,
YcTaHOBKa pEHTTE€HOBCKas,
YcTaHOBKa HCIIBITAHUS HA
u3HOC, MakeT cBapHO! KOH-

445020 TomapsaTT
benopycckas, 14b

62

20
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n/n

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

Ilepeyens 0CHOBHOTO 000-
pyAOBaHMSs

dakTuvecknii agpec
yueOHbIX Ka0HHeTOB,
Jabopartopuii, Ma-
CTepPCKHX M Ap.

ILnomanm, M2

KoaunuectBo
MOCAJ0YHBIX MECT|

MEXYTOUYHOH aTTeCTaliu.

CTPYKIHH, Y CTAHOBKA HCIIBI-
TaHWsI Ha pacTsbKeHue, Mar-
HHUTHBIN fedeKTocKo, Yiib-
TPa3BYKOBOH J1e()eKTOCKOIL.

Kommnsrotepnsril kiacc. Ilo-
MEIEHne Il CaMOCTOsI-
TeJIbHOH paboTel. YueOHas
ayAUTOpUS ISl NIPOBEICHUS
3aHATUA CEMHHApPCKOI0 TH-
ma. YaeOHast ayquTopus Ui
KypCOBOTO TPOEKTHPOBAHUS
(BBITTOTHEHUS KypPCOBBIX
pabot). YueOHas ayauTopus
JUISL TIPOBEJICHUS TPYIIIOBBIX
W  WHAMBUAYaJbHBIX  KOH-
cyJibTanui. YueOHas aynu-
TOpHS JJIs TPOBEACHUS 3a-
HATUH TEKYIEr0 KOHTPOJIS
U IIPOMEXYTOYHOH arrecra-
mun. (I'-401)

Cron yueHHMYECKHH, CTyd,
IIK ¢ BBIXOZOM B CE€Th HH-
TEpHET

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

84,8

16
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