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PABOYAS ITPOT'PAMMA JINCHUIIJINHBI
Paznennbl pabdoyeit nporpaMmMmbl
1. Ilenu ocBoeHUs AUCHUILINHBL [lepedeHp MIaHUPYEMBIX Pe3yIbTaTOB O0yUCHUS.
2. MecTo TUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTeIbHON TPOTrPaMMBI.
3. CrpykTypa u coepx aHue JUCIUTIINHBL.
4. IlepedyeHb yueOHO-METOIUYECKOTO OOECTICUCHHUS 111 CAMOCTOSTEIIBHON PaObOThI
00yJaroIUXCs 0 TUCIUTUIHHE.
5. ®oHA OIIECHOYHBIX CPEACTB sl MPOBEACHUS TPOMEKYTOUHOM aTTecTali 00yJarouxcs mno
JTUCLHUTLINHE.
6. IlepedueHb OCHOBHOU U JIOMIOJIHUTEIBHONW y4eOHOU JIUTEepaTyphl, HEOOXOIUMOM /I OCBOCHUS
JUCLUTLITUHBI.
7. Tlepedenp pecypcoB HHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOM ceTn «IHTepHET»,
HEOOXOIUMBIX JIJIS OCBOCHUS TUCIIUTLIHHEI.
MeTtoauueckue ykazaHust Jisl 00y4arommxcs M0 OCBOCHUIO TUCHUTUTHHBI.
9. TlepedyeHbp HHPOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX IPU OCYIIIECTBICHUN
00pa30BaTebHOTO MpoIiecca Mo TUCIUIUINHE.
10. Onucanue MaTepuaIbHO-TEXHUUYECKON 0a3bl, HEOOXOAMMOM I OCYILIECTBICHUS
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUIUINHE.

o

Ipuiio:xkenusi K padoyveil mporpaMme QM CIUATINHbBI
[Tpunoxenue 1. AHHOTaLUs pabovel IPOrpaMMel
[Tpunoxenue 2. [IpukpersieHHbie hanibl

[Iporpamma coctaBieHa B cootBeTcTBuU ¢ TpeboBanusmu CYOC MAU, pa3paboTaHHOTO HA OCHOBE
momudummpoBanaeix ®I'OC BO (3++) mo wampasnenuto 24.03.05 J[Buratenu neTaTelbHBIX
anmnaparoB

ABTOpPBI IPOIPAMMBI:

baoun C.B.

3aBeayromnuii odecreunBaroiei kadeapoi

THAJ

[Tporpamma ogoGpeHa:

3aBenyrouuii Bemyckatomieit kadenpoit TIIAJ[  AupexTop BbImycKaromiero ¢uianana
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1. HEJAX OCBOEHUS JUCHUIIJIMHBI. ITIEPEYEHDb IIVIAHUPYEMbBIX
KOMIIETEHIIUI U PE3YJIBTATOB OBYYEHMUSI.

Llensro ocBoeHus nucuuiinabl [Ipumeneane CAD-cucTeM B IPOCKTUPOBAHUHM ABUTraTencii JIA
SIBJISIETCS JIOCTYDKEHHUE CISAYIOMUX pe3ynbTatoB ocBoeHus(PO):

N udgp PesysbTaT 00y4yeHus

1 3-1(TTKP- 3HaTh METO/IbI YNCIICHHOTO UCCIICIOBAHIS KOHCTPYKIIMI aBHAIIMOHHBIX JIBUTATENCH, UX y3JI0B U
9.1) 2JIEMEHTOB.

2 B-1(ITKP- Bnaners HaBbIKAMM YHCICHHOTO MOJEIMPOBAHUS KOHCTPYKIMM aBUAIIMOHHBIX U PAKETHBIX
9.1) JIBUTATENIEH, CUJIOBBIX U SJHEPreTHYECKUX YCTAHOBOK

3 V-2(ITIKP- YMeTh NPOU3BOIUTh aHAJIN3 KOHCTPYKLIUOHHON MPOYHOCTH Y3JIOB U JIeTajel, BOSHUKAIOUIUX B
9.2) Trporiecce paboThl AaBUAIIMOHHBIX JIBUTATEJICH

4 B-2(ITKP- Bnaners HaBbIkamMM pacyéra W aHaJIM3a KOHCTPYKIMOHHOW NMPOYHOCTH U JAeOpMaIyii y3JI0B U
9.2) JIeTajieil aBUaMOHHBIX JBUTaTENEH

5 3-2(IIKP- 3HaTh METOABl BBINOMHEHUs YUCIEeHHOro u 3-D MoxenupoBaHus, pacuéra U aHaau3a
10.2) KOHCTPYKIIMOHHOM MPOYHOCTHU

6 B-1(TIK- Bragets MeTomamu 3-D MojaenupoBaHue, YUCICHHOTO pacueTa W aHan3a KOHCTPYKIMOHHON
1.1) MIPOYHOCTH JIeTaJIeii aBUAIIMOHHBIX JIBUTATENICH

7 V-1(AIK- YMmers BbINONHATE 3-D MopenupoBaHue, YMCIEHHBIH pacueT M aHaau3 KOHCTPYKLIMOHHOM
1.1) [IPOYHOCTH JIeTaJieil aBUAllMOHHBIX JBUraTeNeH

8 3-1(JIK- 3HaTte OCHOBBHI 3-D MopmennpoBaHUS, YWCIEHHOTO pacdeTa W aHaM3a KOHCTPYKIIMOHHOM
1.1) MIPOYHOCTH JIeTaJleii aBUAIIMOHHBIX JIBUTATENICH

9 3-1(JI1K- 3HaTh METOJIbl ACCOLUATUBHOTO MapMeTpuieckoro 3D MoaenupoBaHus
1.2)

10 B-1(JI1K- Bnanets MeToaMM acCOIMATUBHOTO MapMeTpudeckoro 3D MoaenupoBaHus
1.2)

11 3-1(JIK- 3HaTh TPUHIMIBI aBTOMaTu3upoBaHHOro TmpoektupoBanus (CAIIP) TexHomormueckne
7.2) MIPOIIECCHI KAK COCTABHYIO YaCTh )XM3HEHHOTO m3nenwid JIJTA

12 V-1(IIKP- YMeTh pa3zpabaTsiBaTh pabodyro MPOEKTHYIO U TEXHUYECKY0 JoKyMmeHTaruio BP/I, odpopmisars
13.1) 3aKOHYEHHbIE IPOEKTHO-KOHCTPYKTOPCKUE PaOOTHI

13 V-2(TTIKP- YMeTsb pa3pabateiBaTh pabodyro MPOSKTHYIO B TEXHUYECKYI0 qokyMmeHTaruio I T/, opopmisaTs
13.2) 3aKOHYEHHBIC TPOESKTHO-KOHCTPYKTOPCKHE pabOTHI

14 B-2(ITKP- Brnanets MeTonamu u criocobamMy IPOSKTHPOBAHUS M KOHCTPYUPOBaHUS netainei, y3inos ['T/]
13.2)

[Tepeuncnennsie PO sBisitoTcs sTarnomM GopMUPOBAHUSI CICTYIOITNX KOMIETCHITUI:

N HIngp Komnerenuus

1 JIIK-1 CrnocoOHOCTh ~ BBIMIOJIHATH ~ 3-D  MojgenupoBaHuWs, YHCIACHHBIH pacy€T ©  aHaIW3
KOHCTPYKIIMOHHOMW MTPOYHOCTH U JIeTaJIeW aBUAIlMOHHBIX JBUTATENCH

2 HIIK-7 CrocoOHOCTE pa3pabaThiBaTh C HCIOJIB30BAHMEM IAKETOB CHCTEM aBTOMATHU3UPOBAHHOTO
npoektupoBanus (CAIIP) TexHonoruueckue Mpouecchl Kak COCTABHYIO YacTh >KU3HEHHOTO
mgenui JJJTA

3 [IKP-13 Crioco0eH y4acTBOBaTh B padOTax IO NMPOEKTHPOBAHUIO M KOHCTPYHPOBAHUIO JIETAJCH, Y3JI0B
JJTA, pa3pabaThIBaTh MPOCKTHYIO M TEXHUYECKYIO TOKYMEHTALIUIO TIPU BHIIOJTHEHUH 3CKU3HBIX,
IIPOEKTOB NPU NPOEKTUPOBAaHUH 1eMeHTOB JJJTA

4 TIKP-9 CriocoOeH BBITIONHATh YHUCICHHOE MOJCITUPOBAHUS, pacd€T M aHaiIu3 KOHCTPYKIMOHHON
MIPOYHOCTH U AeopMaIiii y3JI0B U JIeTajiei, BOZHUKAIOIIKNX B IpoIiecce padoThl aBUAIMOHHBIX
JIBUraTesel

5 [IKP-10 Crioco0eH COCTaBIIATh OMMCAHMUs IPUHIMIIOB AEHCTBUS M yCTPOMCTBA NPOESKTUPYEMBIX U3AEINI

C UCTIOJIb30BAHUEM COBPEMECHHDLIX KOMIBIOTCPHBIX TEXHOJIOTHH

NuaukaTtopsl AOCTHKEHHUS] KOMIETEHIMM, CIy)Xalue Ui TPOBEPKH CPOPMUPOBAHHOCTH YACTH
COOTBETCTBYIOIIECH KOMIETEHIIUHU:

N

HIudgp

Wnaukatop koMneTeH Uil
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TTKP-9.1 IToaroroBieH NPUMEHATh METOJIMKH YHCIEHHOTO MOJEIMPOBAHUS
2 TIKP-9.1 [ToaroToBseH NPUMEHSITh METOJUKH YUCIEHHOTO MOIEITUPOBAHUS
3 TIKP-9.2 [Ipou3BoauT pacuéTsl M aHANN3 KOHCTPYKIIMOHHOM MPOYHOCTH U AeopMaIii y3II0B U JeTajel
ABUALMOHHBIX JIBUraTeiei
4 TIKP-9.2 [Tpou3BOUT pacu€Thl M aHAU3 KOHCTPYKITMOHHOM MPOYHOCTH | JehOpMannii y3JI0B U JeTanei
ABHAIMOHHBIX ABHUTAaTEIICH
ITIKP-10.2 @DopMyIUpyEeT OCHOBHBIE TEXHUYECKHE KOHCTPYKTUBHBIEC MTOKA3aTENU IPOEKTUPYEMBIX U3IEIHH
JIK-1.1 BrimonsieT mpoeKkTHpoBaHUe KOHCTPYKIMHA AeTanelt u y3moB JJJIA B Haeos0oruu BapuaTUBHOTO
KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO MOJIeTAPOBAHHS c HCTIOJIb30BHUEM CpencTB
CAD/CAM/CAE
7 JIIK-1.1 BrInoHseT NpoeKTUPOBaHUE KOHCTPYKUMI Aetaneil u y3nos [IJIA B uaeonoruu BapHaTUBHOIO
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO MOJIEIUPOBAHUS c UCIONb30BHUEM CpeacTB
CAD/CAM/CAE
8 JIK-1.1 BrImonseT npoekTHpoBaHNe KOHCTPYKUMH netaneil u y3mos [JIA B naeonornn BapuaTHuBHOTO
KOHCTPYKTOPCKO-TEXHOJIOTHUECKOTO MOJIENUPOBAHUS c HCIONBb30BHUEM CpeacTB
CAD/CAM/CAE
9 JIIK-1.2 Hcnone3yer cpenactBa aproMatusanuu coBpeMeHHBIX CAD/CAM/CAE- cucrem mis
KOHCTPYKTOPCKO-TE€XHOJIOTHYECKOTO MPOSKTHPOBAHUS
10 AIIK-1.2 Hcnons3yer cpenctBa aBroMaTtmsanuu coBpeMeHHBIX CAD/CAM/CAE- cucrem  mis
KOHCTPYKTOPCKO-TE€XHOJOTHYECKOr0 MPOSKTHPOBAHUS
11 JIIK-7.2 OOnamaeT 3HAHWSMH MPUHIMIIOB aBTOMATH3MPOBAHHOTO MPOCKTHUPOBAHMS TEXHOJIOTHUYESCKHX
niporieccoB ¢ ucrnosib3obiBanne CAD\CAM\PDM cucrem
12 IIKP-13.1 JleMOHCTpUpYET 3HAHUSI METOIOB M CIIOCOOOB NPOEKTUPOBAHMS U KOHCTPYHUPOBAHUS JIeTajel U
y350B BPJ|
13 [IKP-13.2 JleMOHCTpHUpYET 3HAHUSI METOAOB M CIIOCOOOB MPOEKTUPOBAHMS U KOHCTPYHPOBAHUS JeTaled U
y3noB I'T/]
14 TIKP-13.2 JleMOHCTpUpPYET 3HaHUS METOJIOB U CIIOCOOOB MPOSKTUPOBAHMSI M KOHCTPYHUPOBAHUS JeTalleH U
y3a0B I'T/1
2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBI.

Huctunnuua Ilpumenenne CAD-cucTeM B NPOECKTHPOBAaHWHW _ABHrarenei JIA sBiseTcs
MPEIIECTBYIOUIEN U MOCIEAYIOIEH IS CICAYIOMMX TUCIUIUIINH:

N IlpeamecTByOIMEe TUCIUNJIMHBI Ilocaenywuime 1MCUMIITHHbBI

1 Kommprorepnas rpaduka Wrtorosas roc. arrecranus

2 UucieHHbIE METOIBI IIpon3BoICTBEHHAs IPAKTUKA

3 CornpoTuBiieHHE MaTEPUATIOB ABTOMAaTU3UPOBaHHBIE CHUCTEMBI
MIPOEKTUPOBAHUS TEXHOJIOTHYECKUX
npoueccos (PLM-TexHonornu B npou3BoICTBE
JUIA)

4 VYyeOHas mpakTHKa IIpennumiioMHas mpakTHKa

5 Teopus, pacyer u MPOEKTUPOBAHUE
ABHALIMOHHBIX JBUTATEIEd M HHEPreTUYECKHUX
YCTaHOBOK

6 TexHosornyeckasl OCHaCcTKa

3.

CTPYKTYPA U COAEP/KAHUE JUCHUIIJIMHBI

OO0mmas Tpy10€MKOCTb JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIX(bIe) enuHut(bl), 144 gaca(oB).

MoayJab

Pa3znen Jlekuuu | Ipaktuu. | Jlagopar. | CPC | Bcero Bcero ¢
3aHATHUSA pa6oThl YacoB | 3K3aMeHAMH

u
KYPCOBBIMH
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IIpumenenue
CAD cucrem B
MPOSKTUPOBAHUU

npurarenen JIA

Baenenne

CTpykTypa mporecca
MPOCKTHPOBAHUS

Krnaccuduxkanus u pas-
"osuaHoctu CAIIP

11

15

Bunsl obecnieuennst CAITP
JUTA

14

ABTOMAaTH3UPOBAaHHOE
CTPYKTYpHO-
napamMeTpuIecKoe

MPOEKTHPOBaHUE

MeTO,HLI OIITUMH3AITNA

koHCTpykuuit JIJTA

Mertozpl aHanmsa
KOHCTPYKLIMI

15

27

ABTOMaTH3UPOBAHHOE
MIPOEKTUPOBAHNE
3JIEMEHTOB KOHCTPYKIINH
JUUTA B mpuKIagHbIX

nporpamMmax

12

12

37

63

144

Bcero

16

24

24

80

144

144

3.1.JIeknuun

Ne
n/n

Pa3nen nucuunjauHbI

O0bem,
4acoB

Tema nexuun

1 1.1.BBenenne 2

BBenenue

1.2.Ctpykrypa mporecca )
MPOEKTUPOBAHHUS

CrpyxkTypa mporecca npoekTu-poBanus. [lornstae o CALS TexHOMOTHAX.

1.3.Knaccudukarus u )
pas-nosugHoct CATIP

Knaccudukanus u pa3-HoBunnoctu CAITP

1.4.Buasl obecrieueHus )
CAITIP JIJTA

Bugsr o6ecnieuenus CAIIP JJIA

1.5.ABTOMaTH3MPOBAHHOE
5 CTPYKTYPHO- )
apaMeTpUIECKOe
MPOCKTHUPOBAHUE

ABTOMaTI/I?)I/IpOBaHHOC CTPYKTYPHO-IIapaMETPUICCKOC IPOCKTUPOBAHUEC

1.6.MeToant
6 ONTUMU3AINHU 2
koHCTpykuuit JIJTA

MCTOL[I)I OIITUMH3AlINH KOHCprKIII/Iﬁ

1.7.Metoasl aHaau3a
KOHCTPYKIHUHI

Mertons! aHanM3a AEMEHTOB KOHCTpyKiui JIJTA

1.8.ABTOMaTU3UPOBAaHHOE
IIPOEKTUPOBAHME

8 3JIEMEHTOB KOHCTPYKITUU 2

JUUTA B mpuKIaaHBIX
IpoTpamMMax

ABTOMAaTU3UPOBAaHHOE NIPOEKTUPOBAHKE Ie-MEHTOB KOHCTpyKuuu [IJIA B
MPUKIAIHBIX IPOTPaMMax

Hroro: 16
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3.2.Conep:xkanue JeKIHUil.
1.1.1. Bengenue (A3: 2, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekus

Onucanue: OOmue nonoxeHust. OObEKTHl U aCMEKThl aBTOMATU3MPOBAHHOTO MTPOEKTHPOBAHUS
JBUTATENel Jie-TaTelbHbIX anmapaToB. HasHaue-HHE M 1LIeM aBTOMATU3UPOBAH-HOTO MPOEKTUPOBAHMS.

D¢ PeKTUBHOCTH AEHCTBYIOIIMX CHCTEM aBTOMAaTH3MPOBAaHHOTO MpoekTrpoBanust. Onpenenenne CAIIP

1.2.1. Crpykrypa npouecca npoextu-popanusi. [lousitue o CALS Texnousorusix. (A3: 2, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranmsaumu: JIekuus

Omucanme: CTpykTypa mpolecca NPOEKTU-poBaHUA. Mepapxuyeckas CTPYK-Typa MPOEKTHBIX
crielUKauil U HepapXUYeCKHe YPOBHU IPOCKTHU-POBAHUS. ITallbl >KU3HEHHOTO LKA H3IETHH.

TTousttrie 0 CALS TexXHOIOTHUAX.

1.3.1. Knaccuduxauus u paz-noBuanoctu CAIIP (A3: 2, CPC: 1)
Tun nekuun: MadopMarmonHas JeKIus
®opma opranm3aumu: JIekuus

Omucanme: Kiaccupukamuss u  pasoBugHo-ctu  CAIIP.  Knaccupukamms mno T'OCT.
Kraccugukanust mo npu-MEeHUMOCTH, 110 YPOBHIO aBTOMA-TU3allMH, TI0 MPOrPAMMHBIM BO3-MOKHOCTSIM,
1O BO3MOXHOCTH pACIIMPEHHs, [0 TEXHWYECKHM XapaKTePUCTHKaM, 110 AKOHOMHYE-CKUM

XapaKTEepPUCTUKAM U T.I.

Tpe6osanus k CAITP

1.4.1. Buabi ooecneuenuss CAITP JJIA (A3: 2, CPC: 1)
Tun nekuun: MadopmarmonHas JeKIus
®opma opranm3aumu: JIekuus

Onucanue: Bupgpr obecrieuenuss CAIIP. Ma-tematnyeckoe oOecrieueHre, MpO-TPaMMHOE
obecrieueHne, WHGOP-MAIMOHHOE, JMHIBUCTUYECKOE, TEXHUUYECKOE OOEeCIeYeHue, METO-IUIEeCKOe.

CrpykTypa u TpeOboBa-HHsI K TEXHUIECKOMY OOecIieue-HuIo.
1.5.1. ABTOMaTH3MPOBaHHOE CTPYKTYPHO-IapaMeTpuieckoe npoekrtuposanue (A3: 2, CPC: 1)

Tun nekuun: MadopMarmonHas JeKIus

®opma opranm3aumu: JIekius
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Onmcanue: DTanbl MPOSKTUPOBAHUS C HUC-T0Jb30BaHueM DBM. CTpyKTyp-HO-TIapaMeTPpUUYECKOe
alrOpUTMHU-Yeckoe npoekTupoBanue. [locra-HOBKa 3amaum mapaMmerpuueckoro cuute3a. OOoOmEHHas

CXeMa CTPYKTYPHO-TIapaMeTPHYECKOT0 CHHTE3a.

[TocTaHoBKa 3a/1auul CTPYKTYp-HOTO CUHTE3a. TUnoBbie mponecchl cTpykTypHoro cunte3a B CAIIP JIJIA.

MeTtozpl CTpYKTYpHOI'O CUH-TE3a.

1.6.1. MeToabl ontumMu3anuu KoHcTpykumii (A3: 2, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekius
Omucanne: Kpurepun ontumansaoct JJJIA

O0630p MeronoB ontumanbHoro mnpoektupoBanust JIJIA. Knaccu-¢ukanust MeTo0B ONTUMHU3AINY.
Perynspuele Meronsl onrtuMusza-iu. OrmpeneneHus skctpemyma JuddepeHuupyeMoit  QyHKIMH.
Cumriutekc meton. IIpsimbie mMeTo-mpl. MeTtonbl momHOro mepedopa, mokoopauHaTHoro crmycka (I"ayca-
3eitnens). Metox rpamuenta. [lo-Mck MakcuMyMma IeleBOM (YHKIMH METOAOM JHXOTOMHUH. Meron

30JIOTOI'O CCUCHMA. MeTOZ[bI OIITUMMU3ALIUH ITOJIUMO-AAJIBbHBIX HICJIICBBIX q)YHKI_[I/Iﬁ

1.7.1. MeToan! anau3a 3j1emeHToB KoHcTpykumii JIJIA (A3: 2, CPC: 1)
Tun gexuun: MHPOpMAITMOHHAS JISKITHST
®opma opranm3aumu: JIekuus

Onucanme: MeToj KOHEUHBIX AJIEMEHTOB MpU MpoekThupoBaHuM s3aemeHToB [[JIA. MKD B

[IporpaMmax aHaJli-3a MEXAHUYECKOM NMPOYHOCTH 1eMeHTOB JIJIA nx M TenjaoBoro aHaimsa.

1.8.1. ABTOMaTH3MpPOBAHHOE NPOEKTHUPOBAHHE JIe-MeHTOB KOHCTpyKuuu /IJIA B nmpukIagHbIX
nporpammax (A3: 2, CPC: 1)

Tun nekuun: MadopmarmonHas JeKIus

®opma opranm3aumu: JIekuus

Omucanme: [IpoextupoBanue snemeHToB KOHCTpyKuuH JJJIA ¢ ucrnons3oBa-uueM nakera T-flex.
ITocTpoeHne JABYXMEpHBIX MOAENEH, 3JeMEeHTHl OOOTalleHHs YepTexka, MOCTPOCHUE TPEXMEPHBIX

MOJIENIEH, TOCTPoe-H1Ee COOPOK. ABTOMATH3UPOBAHHOE TTIOCTPOSHHE COOPOUHBIX UepTe->KeH.

3.3.1IpakTnyecKkue 3aHATHSA

Ne Paznen O0bem,
TeMa NPaKTHYECKOr0 3aHATHA
n/n | AUCHUILIMHBI 4acoB
1.2.Ctpykrypa
1 npoflz:/cczp 2 N3yuenne CALS u onbITa MX MPU-MEHESHUS Ha TIPEATPUITHIX
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MPOCKTUPOBAHU
s

1.3.Knaccuduka
M U pas-
HOBHJTHOCTH
CAIIP

Wzyuaenne BozmoskHOCcTeH pasnmma-HeIXx CAIIP ¢ ucmons3oBanneM moucka B
HMHTEPHET

1.4. Bunpl
obecrieueHus
CAITIP JIJTA

Wzyaenne cpencts odbecneuenuss CAITP

1.5.ABTOMATH3HU
pPOBaHHOE
CTPYKTYPHO-
napaMeTPUUECK
oe
MPOEKTHPOBAHU
e

CTpyKTypHO-TIapaMeTPUIECKOe MPOSKTUPOBAHKUE 3JIEMEHTOB KOHCTpYKiuu JIJTA

1.6.MeTons!
ONITHMU3AINN
KOHCTPYKLUI
JUIA

Mertoas!l onTuMu3anuu KoHCTpykuuit JJJTA

1.7.MeToas!
aHaIM3a
KOHCTPYKLUH

Mertompl aHanmM3a KOHCTPYKITUI

1.8.ABTOMaTH3HU
pOBaHHOE

MIPOEKTHPOBAHU
€ DJIEMEHTOB
KOHCTPYKIIUU

IJIA B

MPUKIIATHBIX
nporpaMMax

ABTOMAaTH3UPOBAHHOE IMOCTPOEHUE TPaPUUECKUX IBYX MEPHBIX N300paskKeHH B
CAD cucreme T-flex 2D.

1.8.ABTOMATH3H
pOBaHHOE

MPOEKTHPOBAHU
€ DJIIEMEHTOB
KOHCTPYKIIUU

JUIA B

MIPUKJIATHBIX
porpamMmax

ABTOMAaTHU3MPOBAHHOE MMOCTPOCHHE TPAPUUSCKUX MAPAMETPHUCCKUX JBYX MEPHBIX
nzoopaxenuii B CAD cucreme T-flex 2D

1.8.ABTOMATH3HU
pOBaHHOE

MIPOEKTHPOBAHU
€ DJIIEMEHTOB
KOHCTPYKIIUU

IJIA B

MPUKJIATHBIX
porpaMMax

ABTOMAaTH3MpOBaHHAS COOPKA rpPapUUSCKUX TPEX MEPHBIX 3JIEMEHTOB U y3i10B JIJTA
B CAD cucreme T-flex 3D

10

1.8.ABTOMATH3H
pOBaHHOE

MIPOEKTHPOBAHU
€ DJIEMEHTOB
KOHCTPYKILIUH

JUIA B

MPUKJIAIHBIX
porpamMmax

ITocTpoenue pabounx yepTexel aetanu mo Tpexmeproit moaenu B CAD cucteme T-
flex 3D.

11

1.8.ABTOMaTH3HU
pOBaHHOE
MPOCKTHUPOBAHU
€ DJIIEMEHTOB
KOHCTPYKIIUU
IJIA B
TPUKJIATHBIX

ABTOMaTHU3UpPOBaHHAs MOATOTOBKA crenn(pUKanuii cOopod-HbIX yepTexeii B CAD
cucte-me T-flex 3D.
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|  mporpammax

Hroro:

24

3.4.Conep:xaHue NPAaKTHYECKUX 3aAHATHI
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1.2.1. M3yuyenue CALS u onbiTa X nnpu-MeHenus Ha npeanpusitusax (A3: 2, CPC: 1)
®opma opranmsauuu: [Ipakrnueckoe 3ansTre
Onucanue: N3yuenne CALS u onbITa MX NPU-MEHEHUS HA MIPEANPHUITUIX

1.3.1. M3yuenue BozmoxxHocTeil pa3innd-Hbix CAIIP ¢ necnosb3oBanueM noucka B uHTepHer (A3: 2,
CPC: 1)

®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

1.4.1. U3yuenme cpeactB odecneuenusi CAIIP (A3: 2, CPC: 1)
®opma opranmsauuu: [Ipakruueckoe 3aHsTHE
Onucanue: M3ydyenne texamdeckoro cocraBa CAIIP, mporpaMMHBIX MakeToOB, WX HHTEP(EHCOB.

1.5.1. CtpyKkTypHO-IapaMeTpHyecKoe NPoeKTHPOBaHUue ieMeHTOB KoHcTpykiuu JIA (A3: 2,
CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre
Onucanue: [ToctpoeHue cTpykrypHO-iapameTpudeckux moaeneit B MathCad

1.6.1. Meroabl ontumu3anuu koucrpykuuii IUIA (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrnueckoe 3ansTue
Omucanme: 1. [Ipounoctusie pacuersl B T-flex anamms.

2. TeruoBble pacuersl B T-flex anamms.

1.7.1. MeTtoabl anaiau3a koncrpykumii (A3: 2, CPC: 2)
®opma opranmsaumu: [Ipakrnueckoe 3ansTue
Omucanne: N3yyenue npumenennss MKD aist npounoctHoro ananusa B cpeze T-flex Anamms

1.8.1. ABTOMaTH3MPOBaHHOE NOCTPOeHNe rPagUUECKUX ABYX MepHbIX u300paxennii B CAD
cucreme T-flex 2D. (A3: 2, CPC: 4)

®opma opranmsauuu: [Ipakruueckoe 3aHsTHE

1.8.2. ABTOMATH3UPOBAHHOE NNOCTPOEHNE TPaPUUEeCKUX MapaMeTPHUUYECKHX JIBYX MEPHbIX
uzoopaxennii B CAD cucreme T-flex 2D (A3: 4, CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3ansTre

1.8.4. ABToMaTH3NpOBaHHasi cOOpKa rpa)uYecKHX TPeX MepHbIX 3JieMeHTOB M y3.10B /IJIA B CAD
cucreme T-flex 3D (A3: 2, CPC: 2)

®opma opranmsaumu: [Ipakruueckoe 3aHsTHE

1.8.5. [locTpoenue padounx yepreskei geraau no tpexmepuoit moaean B CAD cucreme T-flex 3D.
(A3:2,CPC: 2)

®opma opranmsaumu: [Ipakrnueckoe 3ansTue
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1.8.6. ABTOMaTH3MpPOBaHHAsI NOATOTOBKA crienMpukanuii coopoy-HbIx yepresxkeit B CAD cucre-me
T-flex 3D. (A3: 2, CPC: 2)

®opma opranmsauuu: [Ipakrruueckoe 3aHsTHE

3.5.J1abopaTopHblie padoThI

Ne Paznen HaunmMeHoBaHMe J1a00paTOPHOI HaumeHnoBanue
O0BbeM, yacoB
n/n | AMCHUIINHBI padoThI JadopaTopuu
1.4.Bunsr ABTOMaTH3UPOAHHBIC
Co3znanue mapaMeTpuIecKux
1 oOecricucHHs S CMCHTOB GHOIHOTCK CHUCTEMBI IPOCKTHUPOBAHUS 4
CAIIP IUJTA
1.7.Metoas! N ABTOMAaTU3UPOBaHHbIE
IIpoyHOpCTHOM aHATHM3 KOHCTPYKIIUU
2 aHamm3a CHUCTEMBI IPOCKTHPOLIBAHUS 4
. | B CAE cucteme T-flex
KOHCTPYKIUI
1.7.Metonsl | Pacuer TemnepaTypHOT0O COCTOSIHHS ABCTOMaTHU3UPOBAHHbIE
3 aHanmm3a JICTaJICH ABUTATEIICH JeTaTeIbHBIX CHUCTEMBI TPOCKTHUPOBAHUS 4
KOHCTPYKIMH | ammapaToB
1.8.ABTOMaTu AToMaTU3UpOBaHHbIE
3HPOBAaHHOE CHUCTEMBI ITPOCKTHUPOBAHUS
MIPOEKTHPOBAaH | ABTOMAaTH3NPOBAHHOE ITIOCTPOCHHE
4 re 3JEMEHTOB | MapaMeTPHUUECKUX IpapuuecKux Tpex 4
KOHCTPYKIIMU | MepHBIX n3o0paxenuii B CAD
JIUTA B cucreme T-flex 3D .
TIPUKIIATHBIX
IIporpaMmMax
1.8.ABTOMAaTH ABTOMaTH3UPOBAaHHBIC
3HPOBAaHHOE CHUCTEMBI IPOCKTHUPOBAHUS
npoekTupoBaH | [locTpoenue pabouux yepTexei
Ue 3JIEMEHTOB | JeTald MO TPEXMEPHOH MOJIEH B
5 4
koHcTpykuuu | CAD cucreme T-flex 3D ¢
JJIA B 3JIEMEHTaMH 00OTalIeHsT YePTEKA
MPUKIIATHBIX
IpoTrpaMmMax
1.8.ABTOMaTH ABTOMaTH3UPOBAaHHBIC
3UpPOBaHHOE CHCTEMBI TIPOCKTHPOBAHNUS
MIPOEKTHPOBAH
ABTOMaTH3UpOBaHHAA DPa3paboTKa
re 3JICMEHTOB .
6 coopou-ubIxX yeprexeit B CAD cucre- 4
KOHCTPYKIHUH .
Mme T-flex 3D co cnenudukarueit
JJIA B
TPUKIIATHBIX
porpamMmax
HTroro: 24

3.6.Conep:xanue 1a60paTOPHBIX padboT

1.4.1. Co3nanue napaMeTpuyeckux 3j1eMeHTOB OudIuoTexu (A3: 4, CPC: 4)

®opma opranusanuu: JlaboparopHas padota

Onucanue: PazpaboTka nmapaMeTpruecKux IEMEHTOB MPUKIaqHON OnommoTeku B cucteme T-flex

1.7.1. IIpounopcrHoii anam3 koHcTpykuuu B CAE cucreme T-flex (A3: 4, CPC: 2)
®opma opranusanuu: JlaboparopHas padota

Onucanmne: I/I3yquHe MCETOJa KOHCYHBIX 3JICMCHTOB MMPUMCHUTCIIBHO K TPOYHOCTHOMY aHAJIM3Yy

koHcTpykimid JIJTA Ha mpumepe moyst aHanmm3a CAE cucrembr CATIP T-flex
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1.7.2. Pacyer TemMnepaTypHOIro COCTOSIHMSl JAeTajieil ABUraresieil jJerarejbHbIX annaparoB (A3: 4,
CPC:2)
®opma opranusanuu: JlaboparopHas padora

Onucanue: Pacuer TemmepaTypHOro Ioiisi AETaleil JBUTaTeNed JIeTaTeNbHBIX allaparoB Ha

npumepe Moy ananmza CAE cuctembr CAIIP T-flex

1.8.1. ABTOMATH3UPOBAHHOE TOCTPOCHHME MNApPAMETPUYECKUX TIpaduUYecKUuX TpexX MepPHbIX
uzoopaxenuii B CAD cucreme T-flex 3D . (A3: 4, CPC: 4)

®opma opranuszanuu: JlaboparopHas padora

1.8.1. IlocTpoenue padouux yepreskei geranau mo TpexmepHoii moaeau B CAD cucreme T-flex 3D ¢

3jieMeHTaMu odoraieusi yeprexka (A3: 4, CPC: 4)
®opma opranusanuu: JlaboparopHas padota

Onucanue: [ToctopoeHne pabodero yeprexa JIETand M0 TPEXMEPHOH MOJENU ¢ HEOOXOAUMBIM

KOJIMYECBOM IIPOEKIIM U 31eMeHTaMu oborarieHus yeptexa B CAIIP T-flex

1.8.2. ABromaru3upoBanHasi pa3padorka cOopod-HbIx yeprexe B CAD cucre-me T-flex 3D co
cnenudurkanmeii (A3: 4, CPC: 4)

®opma opranuszanuu: JlaboparopHas padora

Onucanue: Pa3paboTka cOOPOYHOTO YepTeka MPOEKTA C AJIEMEHTaAMH OOOTaICKHHs YepTexa.

HEOOXOMMBIMU CEYEHHUSIMH. pa3pe3aMH U MPOEKIUSIMU.

3.7.KypcoBbie padoThl ¥ IPOEKTHI 10 AUCHUILINHE

3.8.IIpomexyTouHas arrecranust
1.
Ipuxpensiennble gaiiabl: 3ayer ¢ orieHkol (6 cemectp).doc

4. IHEPEYEHDb YYEBHO-METOAUYECKOI'O OBECIIEYEHUS JJTA
CAMOCTOSTEJBLHOM PABOTHI OBYUYAIOIIUXCS 11O JJUCHUILIMHE

1. Yueonas Bepcust CAD/CAE/CAM/PLM cucrema T-flex
2. PykoBojacrBa nojb3oBareisi CAD/CAE/CAM/PLM cucrema T-flex 2D 3D
3. Buaeoypoku no reMam JUCHHUILIMHbI

4. KoMIUIeKTEI 3a1aHUI
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1. OcHOBHAs U JOMOJIHUTCIIbHAA JINTEpAaTypa 10 AUCIHTUIITIMHC

2. Pecypchl nH(MOPMAIIMOHHO-TEIEKOMMYHHKAIIMOHHOH ceTr «HTepHeT.

3. Pecypchl HayuHO-TexHUYECKOM OnbmmoTexkn MAU.

4. udopmariioHHbIE CTEH/TBI KadeIphl.

Bomnpock! 11 caMOCTOSATENbHOM pabOoThI 10 TEMaM:

Ne
n/n

Paszgen nucuunmiIMHbBI

Bonpocs! sl caMOCTOATENBbHOI PadoThI

1

Knaccudukanus u pas-
HoBuHOCTH CAIIP

N3zyyenne texamdeckoro cocraBa CAIIP, mporpaMMHBIX ITAaKETOB, UX UHTEP(EICOB.

ABTOMaTHU3MPOBAHHOE
CTPYKTYpHO-
rapamMeTpuIecKoe
IIPOCKTHPOBAHHE

[MocTpoenue cTpykTypHO-Iapamerpuieckux moxeneii B MathCad

Mertonp! ananu3a
KOHCTPYKLUH

[IpounoctHeie pacueTsl B T-flex aHams

MeTtonas! ananmza
KOHCTPYKUIUN

TemnoBeie pacuetsl B T-flex anamus

ABTOMaTHU3UPOBAHHOE
MIPOEKTHPOBAHNE
3JIEMEHTOB
koHcTpykuuu [JJIA B
TIPUKIIATHBIX
porpaMMax

ABTOMaTH3UPOBAHHOE MTOCTPOCHHE TPaPUUECKUX ABYX MEPHBIX m300paxkenuii B CAD
cucreme T-flex 2D

ABTOMaTHU3UPOBAHHOE
IIPOEKTUPOBAHME
SJIEMEHTOB
koHCTpykuuu JIJIA B
HPUKJIATHBIX
nporpamMmax

ABTOMAaTHU3MPOBAHHOE MOCTPOCHHE MAPAMETPHUUCCKUX TPAPUUECKUX JBYX MEPHBIX
n3o0paxkenuii B CAD cucteme T-flex 2D.

ABTOMaTHU3UPOBAHHOE
[IPOEKTUPOBAHUE
3JIEMEHTOB
koHcTpykuuu [JJIA B
TIPUKIIATHBIX
poTpamMMax

ABTOMaTH3WPOBAHHOE MOCTPOSHHE IPpaPHUECKuX TpeX MepHBIX n300paxkenuii B CAD
cucreme T-flex 3D.

ABTOMaTHU3UPOBAHHOE
MIPOCKTUPOBAHHE
3JIEMEHTOB
koHCTpykuuu JIJIA B
HPUKJIATHBIX
nporpamMmax

ABTOMaTH3MPOBAHHOE IIOCTPOCHHE MTAPAMETPUIECKUX IPAPUIECKUX TPEX MEPHBIX
n3obpaxennii B CAD cucreme T-flex 3D.

ABTOMAaTU3UPOBAaHHOE
IIPOEKTHPOBAHUE
SJIEMEHTOB
koHCTpykuuu JIJIA B
MPUKJIATHBIX
IporpamMmax

.ABTOMaTU3UPOBAHHOE MOCTPOCHHE TPAPUUSCKUX TPEX MEPHBIX COOPOUYHBIX YSPTEIKEH
anemeHToB 1 y3110B JJJIA B CAD cucteme T-flex 3D

10

ABTOMaTHU3UPOBAHHOE
MIPOEKTHPOBAHNE
3JIEMEHTOB
koHcTpykuuu [JJIA B
TIPUKIIATHBIX
porpaMMax

ITocTpoenue pabounx dyepTexkel aetanu mo TpexmepHoit mogenu B CAD cucreme T-
flex 3D
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5. ®OH/] OIEHOYHBIX CPEJICTB JIJIsI TIPOBEJAEHUS ITIPOMEXYTOYHON
ATTECTAIMH OBYYAIOIIUXCA 11O JUCHUIIVIMHE

Onucanue nokaszarenel, KpUTepUn OIIEHMBAHUS KOMIIETEHIIMM M ONMHMCAHWE IIKaJl OLICHUBAHUS
OCYIIECTBISIIOTCS B cooTBeTcTBUU C [lonmokeHneM O OauIbHO-pEUTHHTOBOM CHCTEME OIICHKHU
pe3yibpTaToB 00ydeHus: cryaeHtoB no aucturumne (IIpuka3z Ne42 ot 04.04.2014 «OO6 yTBepKICHUH
MOJI0KEHUS «PEUTHHT IO TUCITUTIIIMHEY).

Jlyist OlleHUBaHUSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/IaHUN O0yYaIONINXCS

UCTOJB3YIOTCS creaytomue kpurepun mno 100-6ayuibHOI mikane:

1. ®dopmynupoBaHUE PEICTaBICHHONW HH(OPMAIIUU B BHJIE TPOOIEMBI;
2. TlpeanoxxeHue cnocoba perieHus: mpoOIeMsl;

3. OOGocHoBaHME crIOcO0a pemeH s MPoOIIEMBI;

4. JlemoHCTpamus crocoda pereHus npooOIeMbl.

OueHuBaHuE OCYIIECTBISIETCS O CIIEAYIONIEH IIKaJe:

100-6anmapHas mIKana Pe3ynbTaT ocBOCHMS
Menee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTko He BBIpaKEH
71-100 Kpurepuii BbpaXkeH 4eTKO

Jl1s1 olleHMBaHUS CUTYAITMOHHBIX 3aJJaHUN UCIIONIB3YETCs CIIEIYIOIIas IIIKaja;

100-6amapHas mIKana Pe3ynbTaT ocBOCHMS

oOydJaronuics He MOXKET CPOPMYITHPOBATH
Mmenee 30
npo0sieMy, MPeACTaBICHHYIO B 3aIaHUH

o0yyaromuicss GopMyJIupyeT MOCTABICHHYIO
3a/1a4y, y Hero chopMupoBaHbI

3150 W30JIMPOBAaHHbBIC 3HAHUS U YMEHHS, OJTHAKO

) OTCYTCTBYIOT UHTCTPUPOBAHHBIC ITOHATHA U
HAaBLIKH, B PE3YJIbTATC YCTO JOMYIICHBI

OIMOKHU B PEIICHUHN U 3aJaHUEC HE BBIIIOJITHCHO

3aJlaHue BBITIOJIHEHO, 00yJaroImuics
MIPUMEHSET 3HAHUS ISl pEelIeHUs
51.80 MOCTABICHHOW MPOOIEMBI, OJHAKO HE
) c(hOpMHUPOBAHBI KOMIIETEHIIUH, BCIECICTBUE
4ero 00y4aromuiicst UCIIBITHIBAET 3aTPYAHECHUS

B ICMOHCTpAalun CII0C000B peUICHUA 3aa9u

3a1aHUC BBITTIOJIHCHO KaK B TCOPCTUYCCKOM,

81.100 TaK ¥ B IPAKTHUECKOM IUIaHe, 00ydaronuiics
JIETKO JIEMOHCTPUPYET CBOKO KOMIIETEHTHOCTh

0 JaHHOMY BOIIPOCY

@DOH/IBI OIICHOYHBIX CPEJICTB, MO3BOJISIFOIINE OIICHUTH PE3yabTaThl 00yUeHHUsI, BKIIOUAIOT B CE0s:
®  BOINPOCHI K MPOMEKYTOUHOM aTTeCTALNH.
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[lepeyenp KoMIETEHIMI U 3TAmbl UX (POPMHUPOBAHUS TPUBEACHBI B CIIEAYIOUICH TabHIIe:
N Mudgp Komnerennust Jrtansl GOPMUPOBAHHSA KOMIIETEeHIHH
1 JITIK-1 CrocoOHOCTH BBITIOJTHATH 3.p | Brmaners METoaMu 3-D MOACINpOBaHHIC,
MOJICTHPOBAHHS, UHCTEHHBIH pacuér u | TMCTCHHOrO pacueTa M aHAIM3A KOHCTPYKUMOHHOH
QHAIN3 KOHCTPYKLMOHHOH mpouHocTd n | MPOYHOCTH JIETajiel aBHALMOHHBIX JIBUTaTE/ICH
JeTaseil ABUAIIMOHHEIX JIBUTaTeIeH YMeTh BHIMONHATH 3-D MonenvpoBaHue, YMCISHHBIH
pacdeT ¥ aHaIW3 KOHCTPYKIMOHHOW TIPOYHOCTH
JeTaner aBUallMOHHBIX JBUTraTelIei
3HaTh OCHOBHI 3-D MoIenupoBaHUs, UYHUCICHHOTO
pacdeta W aHalU3a KOHCTPYKIMOHHON MPOYHOCTH
JIeTajcii aBUAIIMOHHBIX JBUTATEICH
3HaTh METOMABI ACCOIMATUBHOIO MMapMETPUICCKOTO
3D monenupoBaHus
Bnanets METOAaMU ACCOIMaTUBHOTO
napmerpuueckoro 3D monenupoBanus Cemectp - 6
2 JIITK-7 Cr1oco6HOCTS paspabaTbBaTh ¢ | 3Hatsb MIPHUHIUTIBL ABTOMATH3HPOBAHHOIO
ACIONb30BAHHEM MAKETOB cuctem | TPOEKTHPOBAHHS (CAIIP) TEXHOJIOTHIECKHE
ABTOMaTH3HPOBAHHOTO npoexTHpoBanus | MPOUECCH  KAK  COCTABHYIO  4acTh KM3HEHHOIO
(CAIIP) TexHomormueckue mporeccel kak | H3nemui JUIA Cemectp - 6
COCTaBHYI0O 4YacTh JKU3HCHHOTO H3JCIIHA
JJTA
3 ITKP-13 Criocoben  y4acTBOBaTh B paborax Mo VmeTh  pazpabaTeiBaTh pabouyr0 MPOEKTHYIO H
HPOEKTUPOBAHUIO M  KOHCTpyHMpoBaHmio | TCXHHMHCCKYIO  JIOKYMCHTALHIO BP, odopmusaTh
neraneii, ysmos JUJIA, paspaGarbiBarp | 3AKOHUCHHBIE POCKTHO-KOHCTPYKTOPCKHE paboTHI
MPOEKTHYIO ¥ TEXHUYECKYIO JIOKYMCHTAIIHIO YMmerp paspabaTeiBaTh pabOdyi0 TPOEKTHYIO U
1Y BBINOJHEHHU SCKU3HBIX, MPOEKTOB npyu | TEXHMYECKylo  nokymentammio [T, opopmisits
MPOSKTUPOBAHUY 3eMeHTOB JIJTA 3aKOHYEHHBIE TIPOEKTHO-KOHCTPYKTOPCKHE paObOTHI
Bragers MeTomaMu u crioco6aMu MPOSKTHPOBAHUS U
KOHCTpyupoBaHus aeranei, y3noB I'TJI Cemectp - 6
4 [IKP-9 CrnocobeH BBITIOJTHATH uncnenHoe | SHATH METOIBI IMCJIEHHOTO HCCIE0BaHNA
MOJIE/MpOBAHUSA,  PacuéT W aHAIH3 KOHCTPYKIMI aBUAIIMOHHBIX BUTATENCH, HX y3JIOB U
KOHCTPYKIIMOHHOM OPOYHOCTH u | JJICMCHTOB.
nedopmarmit Y3108 u nerajieii, | BTAACTh HABBIKAMHM YHCJICHHOTO  MOJCIMPOBAHHS
BOSHHKAIOWMX B  TpOLECCe  paboThl KOHCpr}(IIj/Iﬁ aBHAITMOHHBIX " PaKeTHBIX
ABMAIMOHHBIX ABHTATENICH JIBUTATEIICH, CUIIOBBIX U SHEPTETHYCCKUX YCTAHOBOK
YMeTh NpOU3BOAUTH AHAIM3 KOHCTPYKLMOHHOM
MPOYHOCTH Y3JIOB MW JeTalel, BO3HUKAOIINX B
nporiecce paboTHl aBHAITMOHHBIX JTBUTATENCH
Bnaners HaBBIKAMH pacuéra " aHaJIm3a
KOHCTPYKIIMOHHON TPOYHOCTH ¥ JehopMaIuii y3JIioB
U JieTajeil aBuallMoOHHbIX 1Buratenei Cemectp - 6
5 TIKP-10 Crocoben COCTABIISTE omucanus | 3HaTh METOABI BBHIIOJHEHHMS YHMCIEHHOro u 3-D
NPUHUMIOB  feficTBHS W yerpoiictsa | MOJACTHPOBAHHS, pacuéra u aHamm3a
IPOEKTHPYEMBIX M3 1CITHiR ¢ | koHcTpyKkunonnoi npounoctu Cemectp - 6
HCTIOIb30BaHUEM COBPEMEHHBIX
KOMOBIOTEPHBIX TEXHOJIOTHIA
KomMmjiekT THIIOBBIX HHAUBUAYAJBbHBIX 3aJaHul
Ne Pa3nen Oo0neMm,
HaumeHoBaHUEe THUIIOBOTO 3a1aHUA
n/n JHCHMIIJIMHBI 4acoB
Knaccudpumkanus
1 HOI;IIZ[?I?;)_CTI/I 7 Uzyuenue BozmoxkHocTet CAIIP T-flex ¢ ncnonap3oBaHueM MOMCKA B MHTCPHET
CAIIP
Knaccudukarus
> U pas- > Nzyuenne texnuueckoro cocraBa CAIIP, mporpaMMHBIX akeToOB, UX
HOBHJTHOCTH UHTEP(CICOB.
CAITP
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ABTOMaTH3UPOBA
HHOE
CTPYKTYpHO-
napaMeTprUIecKo
e
POEKTUPOBAHHE

TTocTpoenue cTpykTypHO-TIapaMeTpudeckux mojeneid B MathCad

Mertoapl aHanu3a
KOHCTPYKIMH

Pacuet npo4HOCTHBIX XapakTepucThk aereneit JJJIA MKD

Mertoapl aHanu3a
KOHCTPYKIIMI

Pacuer temnoBeIX xapaktepucTuk aereneit JJJIA MKD

ABTOMaTH3UpOBA
HHOE
MPOEKTUPOBAHHE
9JIEMEHTOB
KOHCTPYKLUHU
JJIA B
MIPUKIIATHBIX
IporpaMmax

Pazpaborars 2D napameTpuuecKyro MOJICIIb YepTexka AeTanu

ABTOMAaTH3MpPOBA
HHOE
MIPOEKTHPOBAHNE
JIIEMEHTOB
KOHCTPYKIUH
JJIA B
TIPUKIIATHBIX
IporpamMMax

Paspa6ortarts 3D Mozens AeTaan cpeacTBaMu

ABTOMaTH3UpPOBA
HHOE
MPOEKTUPOBAHKE
9JIEMEHTOB
KOHCTPYKLIUH
JJIA B
MIPUKITaTHBIX
porpaMmax

ABTOMAaTU3UPOBAHHOE MMO-CTPOCHHE TPAPUUCCKUX TPEX MEPHBIX COOPOYHBIX
gyepTexeit anemeHToB u y3i10B JIJIA B CAD cucreme T-flex 3D

ABTOMaTH3UpPOBA
HHOE
MIPOEKTHPOBAHNE
JIIEMEHTOB
KOHCTPYKIHH
JJIA B
TIPUKIIATHBIX
[IporpaMMax

ITocTpoenue pabounx depTeken aetanu o TpexmepHoit mogenmu B CAD cucreme
T-flex 3D.

10

ABTOMaTH3MpOBa
HHOE
MPOCKTHPOBAHUE
JJIEMEHTOB
KOHCTPYKIIUH
IJIA B
MIPUKITIHBIX
nporpammax

ABTOMAaTU3UPOBAHHAS TOJr0-TOBKA cHelM(UKAIUil cCOOPOY-HBIX YSPTEKEH B
CAD cucre-me T-flex 3D.

Hroro:

31

Copep:xanne TUIOBBIX 3aaHUI

1.3.1. U3yuenue BozmoxkHocTeid CAITP T-flex ¢ ucnonbzoBanuem noucka B uHrepHer (CPC: 7)

Temaruka: l3ydyenue Bo3mokHOCTEM paznmuu-HbIX CAIIP ¢ wucnonab3oBaHWMEM TMO-HCKa B

HUHTEPHET

Tun: Pedepar

Ipuxpenienusle gaiiabi: N3yyenne Bosmoxuocterd CAIIP _untepner.pdf

Bepcusi: AAAAAAD3jf8 Koa: 000154619




1.3.2. U3yuenue texumueckoro cocrasa CAIIP, nporpaMMHbIX nakeToB, ux uurepdeiicos.(CPC: 2)
TemaTnka:
Tun: {omarnee 3amanue

Ipuxpennennsie ¢aiiabi: N3yaenne CAIIP.docx

1.5.1. lTocTpoenne crpykTypHo-napamerpudecknx moaeseit B MathCad(CPC: 2)

TemaTuka: Pa3zpaboTka CTpyKTOPHO-TTApaMETPHUECKUX Moesel onTumu3armu aerainen JJJIA mo

Macce

Tun: {omamnee 3amanue

1.7.1. Pacyer npoyHOCTHBIX XapakTepuctuk aereseii JJJIA MKI3(CPC: 4)

Temaruka: Pacuer mpouHocTHbIX xapakrepuctuk nereneit IJIA MKD cpencrBamu T-flex

DKcIpece aHaIu3

Tum: /lomarHee 3a1aHue

1.7.2. Pacuer TemioBbIx xapakrepuctuk aeresei JJIA MKI(CPC: 4)

Temaruka: Pacuer teruoBbix xapakrepuctuk aereneit IJIA MKD cpencrsamu T-flex Dxcrpecc

aHaJIn3

Tum: /lomarHee 3a1anue

1.8.1. Pa3zpa6orars 2D napamerpuueckyio MojaeJib yeprexka neraau(CPC: 2)
Temaruka: [Toctpoenne 2D napamerpu geckoit Monemu cpeacrsamu T-flex CAD 2D/

Tumn: /lomarHee 3a1aHue

1.8.2. Pa3zpa6orars 3D moaenn neranu cpeacreamu (CPC: 2)
Temaruka: Pazpaborars 3D monens aeramu cpeactBamu T-flex 3D

Tum: [lomarHee 3a1aHue

1.8.3. ABTOMATH3HPOBAHHOE IMO-CTPOEHUE IpauuecKUX TpeX MePHbIX COOPOYHBIX YepTexen
371eMeHTOB U y3710B JIJIA B CAD cucreme T-flex 3D(CPC: 4)

TemaTuka:

Tun: {omamnee 3amanue

Bepcusi: AAAAAAD3jf8 Koa: 000154619



1.8.4. IlocTrpoenue padoumx 4epre:ked aerasu no tpexmepHoil moxesu B CAD cucreme T-flex
3D.(CPC: 2)

TemaTuka:

Tum: /lomarHee 3a1aHue

1.8.5. ABTOMaTH3upoBaHHAasi MOATr0-TOBKA cnenudukanuii coopouy-Hbix yepre:keil B CAD cucre-me
T-flex 3D.(CPC: 2)

TemaTuka:

Tun: {omamnee 3amanue

Bonpocsl K NpOMeKYTOYHOM aTTeCTALMU

«IITpumenenne CAD-cucremM B mpoeKTUpPOBaHUU nBurareiaeu JIA»

1. 3auer ¢ ouenkoii (6 cemectp)
IIpuxpeniennbie aiabl: 3aueT ¢ oueHkoit (6 cemectp).doc

6. NEPEYEHb OCHOBHOM U JJONOJIHUTEJIBHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM 1J151 OCBOEHUSI AU CLUITJINHBI

a)OCHOBHAs JIUTepaTypa:

1. "T-flex TpexmepHoe wmonemupoBanue" AQO Tomcucrema - TpexmepHoe MonenmupoBanue -20006.

PykoBoICTBO Mosnb30BaTeNs. JIEKTPOHHBIN BapUaHT.

2. MadopMarmoHHas ojiepKKa )KU3HSHHOTO ITUKJIA U3/ICTMH MAITHHOCTPOCHHUS: TIPUHIINTIBI, CHCTEMBI 1
texHonoruu CALS/UIIU: yueb mocobue mist cryn. Bbicml. yueO. 3aBenenmii / [A.H Kosmos, 10.®.
Hazapos, 1.M. U6parumos,A.Jl. Hukudopos]. — M.: U3narensckuii ientp «Axagemus», 2007. —304 c.

3. KormakoB A.M. CAIIP TeXHOIOTHYECKUX TMPOIECCOB: YYEOHUK JUIS CTYJ. BBICIL yueO. 3aBeAeHuil /
AMN. Konnakos. — M.: U3narensckuii neHTp «Akagemus», 2007. —272 c.

4. Enucees B.I'., Kopo6os B.M., Munosanos H.H. ABromarn3anusi npoeKTUpoBaHUs B IPOrPaMMHOM
komruiekce T-Flex. Yuebnoe nmocobue. M.: HUAY MU®DU, 2010. — 148 ¢ DneKTpoHHBI BapuaHT

(Hocrym cepsep kadenpsr TITAT)

JI umepamypa usz 3J1eKnpoHHO20 Kamanaoea.:

1. T'ony6es 10.B., XXapo A.B. , u ap., Amannn A.W. KomnbrotepHO-MHPOPMAIIMOHHBIE TEXHOJIOTHH B
JBUTATEIECTpOeHNH  YueO.mocobue it By30B 1o  Hamp.140500 "DHepromammHOCTpoeHUE U

cren. 140501" [IBurarenm BHyTpeHHero cropanus”. Mammunoctpoenue, 2005. - 479 c.

Bepcusi: AAAAAAD3jf8 Koa: 000154619



0)10TIOHUTENbHAS JIUTEPATYpA:

1. OcHOBBI aBTOMAaTHU3UPOBAHHOIO TPOEKTUPOBAHMS JIBUTATEIEH JIETATENbHBIX aIlllapaToB pel.
J.B.Xpouun, M.:, Mammnoctpoenue, 1984r., - 184 c.

2. W.ILHopenkoB  OCHOBBI aBTOMaTHM3HMPOBAHHOIO THpoeKkTHpoBaHus, M.:, wusa-so MITY wum.

H.2.baymana, 2002r. — 336 c.

3. HekpacoB E.H. , KommnbioTepHble TeXHOJIOTMH B MamMHOCTpoeHuu, Opecca, Hayka u TexHuKka,
2005r..,- 164 c.

4. C.H1 TlectperoB CALS TtexHomornn B MammHocTpoeHuu: OcHoBbl paboTel B CAD/CAE cucremax.
Tam60B U3n-80 I'OY BIIO TIT'TY, 2010. — 104 c.

5. BI'.EnuceeB u np. ABTOMaTH3aIMs MPOEKTUPOBaHKs B porpaMMHoM komrutekce T-Flex. M., HUSY
MU®Y, 2010 . - 148 c.

6. UYepenamkoB A.A., HocoB H.B. KowmmbioTepHble TEXHOJOTMH, MOJICIUPOBAHUE U  aBTO-
MaTU3HPOBAaHHBIE CUCTEMBI B MaIMHOCTpoeHnu. Bonrorpan. Mudomnmo, 2009 r. — 640c

7. Kopsuko B.IL u gp. Teopernueckue ocHoBel CAIIP: VueOnuk mis By3oB B.IL.Kopsuko,
B.M.Kypeituuk, N.I1.Hopenkos.-M.: DHeproaromuszaar, 1987.- 400 c.

8. banau b. Merone! ontumuzanuu. BBoguslii kypc: [lep. ¢ anrin. — M.: Paguno u cBssp, 1988. — 128 c.
Ha6op mpeszenrammii popym «CALS TexHonmornm B aBHaimoHHOM npomeinuieHHocti» MATH, 2010 1.

9. C.B.Ilporacos, C.B. MakcumoB T-flex CAD Hawansnsiit kypc. CeBepoaBunck , 2011 —215 c.
SAvmanma AW, Tomybes IO.B., Xapos A.B., HlumoB C.M., IlaBnoB A.A. KomnbrorepHo-

nHGOpMAIMOHHBIE TEXHOJIOTHH B JBUraTeNIeCTpOeHUH: YuebHoe mocooue. - M.: Mammuoctpoenue, 2005.
480c., ni.

7. NEPEYEHb PECYPCOB HHO®OPMAIIMOHHO-TEJJEKOMMYHUKAITMOHHON
CETU «<MHTEPHET», HEOBXOJUMbIX JIJISI OCBOEHUS JTUCIHHUIIJINHbBI
Jns obecnedeHust  oOpa3oBaTenbHOTO  TIpoliecca IO JIUCHUIUIMHE — OOyJaroIuMcs
MPEOCTABIISIETCS BO3MOXKHOCTh KPYIIIOCYTOYHOTO JHUCTAHIIMOHHOTO HWHIMBHIYaJbHOTO JIOCTyNa K
JNEKTPOHHBIM OUOIMOTEUHBIM CUCTEMaM U3 J000H TOYKH, B KOTOPOM HMMEETCs JOCTYN K CETU

«HHTepHeTY.

HaumenoBanme pecypca HNHTepHeT-CCHLIIKA HA pecypce

"ZNANIUM.COM"

OneKTpoHHas OoubnuoreyHas cucrema | http://znanium.com
"ZNANIUM.COM".

000 "U3pareancrBo Jlannp"

OnexrpoHHas oubnuoreunas cucrema OO0 e.lanbook.com

"N3naTrenscTBo JlaHn'".

Bepcusi: AAAAAAD3jf8 Koa: 000154619


http://znanium.com/
https://e.lanbook.com/

00O "DiexkTpoHHoe W3naTeabcTo FOPAVIT"

DnektponHas 6ubanoredHas cuctema IOPAUT. DBC
"JlerennapHpie KHUTH"

http://biblio-online.ru,
https://biblio-
online.ru/catalog/legendary

JeKTPOHHAs OMOJIMOTEKA

MAH

OnekrponHas 6udmmoreka MAU (cobctBenHOCTE MAN).

http://elibrary.mai.ru/MegaPro2/
Web

duekTpoHHas Oudanorexa Koncopuuyma aspokocMudeckux By3oB Poccun

DNIeKTpOHHAS oubmmoTeKa Koncopmumyma

a’POKOCMHUYECKUX BYy30B Poccum.

http://elsau.ru

Bbuoauorexka POOPU

bubaunorexka POOU

| http://www.rtbr.ru/rffi/ru/library

Enunoe okHO J0ocTyna K 00pa3oBaTeIbHbIM pecypcam

Enunoe oxHO 1ocTyna Kk 00pa3oBaTeIbHBIM pecypcam

| http://window.edu.ru/

Polpred.com

Polpred.com. O630p CMU

| http://polpred.com

000 "PYHIB"

OnektpoHHas o6ubnuoreuyHas cuctema eLIBRARY.

| http://elibrary.ru

000 "HauunonanbHbIi HU(PPOBOIi p

ecypc ""Pykont"

00O "HammonansHsiii iudposoit pecypc "Pykont".

| http://text.rucont.ru

000 "UuBuC"

000 "UBUC".

| http://ivis.ru

00O "UnTerparop aBTOpcKoOro npasa'

00O "UnTrerpatop aBTopckoro npasa" 1Qlib.

| http://www.iglib.ru/

oI'BY "PI'B"

OnexrponHas oubnuoreka nucceprauuii PI'b.

http://dvs.rsl.ru

HarmonanwsHnas anekrponHas oubnuoreka (HIB). http://H36.pd
HIT HOUKOH
Hexommepueckoe apTHEPCTBO "HammonaneHbidl | http://archive.neicon.ru

OnexrponHo-Unpopmannonnsiii Koncopuuym".

Hay4Hble MOJTHOTEKCTOBBIE PECYPChI 3/1aTENBCTBA
Springer (apxuB).

http://link.springer.com/

HaquLIe IMOJIHOTCKCTOBBIC  KYpHAJIbl  HU3JAaTCIIBCTBA

Taylor&Francis Group (apxuB).

http://www.tandfonline.com/

Bbaza manaeix GreenFile kommanuu EBSCO.

http://www.greeninfoonline.com.

BHemHeyKoHOMHYECKOE 00bLeIMHEHUE

"AxkagemuHTOpIr"

American Physical Society
American Mathematical Society

http://publish.aps.org/

http://www.ams.org/mathscinet/ind

ex.html

®I'BY "I'lTHTD Pocceun

“"

baza mamapix Web of Science (mpaBooOnagatenp -
Thomson Reuters, ¢ 03.10.2016 r. - Clarivate Analytics).

www.webofscience.com

Bepcusi: AAAAAAD3jf8 Koa: 000154619



http://biblio-online.ru/
http://elibrary.mai.ru/MegaPro/Web
http://elibrary.mai.ru/MegaPro/Web
http://elsau.ru/
http://www.rfbr.ru/rffi/ru/library
http://window.edu.ru/
http://polpred.com/
http://elibrary.ru/
http://text.rucont.ru/
http://text.rucont.ru/
http://www.iqlib.ru/
http://dlib.eastview.com/
http://%d0%bd%d1%8d%d0%b1.%d1%80%d1%84/
http://archive.neicon.ru/
http://link.springer.com/
http://www.tandfonline.com/
http://www.greeninfoonline.com/
http://publish.aps.org/
http://www.ams.org/mathscinet/index.html
http://www.ams.org/mathscinet/index.html
http://www.webofscience.com/

baza nannbix Scopus u3narenscTBa Elsevier. http://scopus.com

Springer Customer Service Center GmbH B Hayunsix u | http:/link.springer.com/

00pa3oBaTENbHBIX MEIISX. http://www.nature.com/
Springer
Nature
baza ganneix kommannn EBSCO Publishing: http://search.ebscohost.com

b/l CASC. BJ] MathSciNet via EBSCOhost.

Hay4Hbple  MOJHOTEKCTOBBIE  KypHalbl W KHUTH | http://www.sciencedirect.com

n3narelncTBa Elsevier. http://www.elsevierscience.ru/pro

ducts/science-direct

POOU
HayuHble MONHOTEKCTOBBIE aAHTJIOSI3bIUHBIE >KypHalbl | hitp://pubs.acs.org.

American Chemical Society.

8.METOJINYECKHE YKA3AHUA JJIA OBYYAIOIINXCS IO OCBOEHHIO
T CHATIIAHBI

OddekTuBHBIM CIOCOOOM pPa3BUTHS TBOPYECKHUX CIIOCOOHOCTEH CTYACHTOB NPH H3YYCHUH
JTUCIUIUIMHBL SIBIIIETCS CAaMOCTOsITENbHAs paboTa, KOTOpas HaIlelieHa Ha MpopaboOTKy CTyACHTaMu
MaTepuasa MpoleANnX KOHTAKTHBIX 3aHATHIA U TIOJTOTOBKY K MPEACTOSIINM 3aHATHSIM.

CaMocTtosiTennbHasi paboTa CTYICHTOB MPOBOAWTCS HMH B COOTBETCTBHU C COOCTBEHHBIMH
BO3MOXXHOCTSIMU.  MOXXHO, OJHAKO, pPEKOMEHJOBaThb TIPYNIOBOE H3yUYE€HHE  MAaTepUalioB,
o0ecreunBarIIee COBMECTHYIO pPAa0OTy HECKOIBKHUX CTYJACHTOB, YTO TIOJOKUTEIBHO BIHUSET Ha
Ka4yecTBO MPOPabOTKU MPOrpaMMBbI Kypca.

B TO ’xe BpeMs BBICOKAasi CTENEHb YCBOCHHS HW3Y4aeMOH IUCIHUIUIMHBI JOCTUTAETCS MPH
MTOCTOSTHHOM paboTe CTYAEHTOB HaJ TEKYIIMM MaTepuajoM. B 3Toil cBs3u jkenareiabHa MpopadboTKa
JEKIMOHHOTO MaTepuaja B JIEHb €ro MPOYTEHHUS, YTO TO3BOJISIET, BO-NIEPBBIX, ONEPATUBHO (HA
ClIeyIoIIel JIEKIIMM) CHUMAaTh BO3HUKAIOIIKME BOIMPOCHI U, BO-BTOPBIX, CO3/1aBaTh Oarak 3HaHUH IO
TUCIUILTAHE 3a0JT0 JI0 MPOMEKYTOYHON aTTECTAIIUH.

[Ipy moAroToBKEe K MPAKTUYECKUM 3aHATHSIM Takke HeoO0XoJuma MpopaboTKa JIEKIIMOHHOTO
MaTepuaia. 9TO MO3BOJIMT OCO3HAHO paboTaTh C MpeasiaraeMbIM MaTepHajioM IperojaBaTesieM Ha
MPAKTUYECKOM 3aHSITHH, a, CJIEJJOBATENbHO, 3aKia/bIBaTh 0a3y METOAMK M MPUEMOB MpPU PEIICHUU
MPAKTUYECKHUX 33]ad.

[Ipu m3ydenun marepuaia HeOOXOJMMO JAeNaTh aKIEHT HEe Ha 3a3yOpHMBaHUMU MaTepuasa, a Ha
MOHUMAaHWe ero (PU3WYECKOW CYTH, YTO Pa3BHBACT MBIIUICHUE W TO3BOJIAECT MOHITH METOIOJOTHIO
M3y4aeMOM TUCHUTIITUHBL.

9. NIEPEUEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMbBIX ITPH
OCYUECTBJIEHUHU OBPA30OBATEJIBHOI'O ITPOLECCA 110 JUCHUIIJIMHE
JlucuMniMHa  OpUEHTHpPOBAHA HA  MPUMEHEHHE KOMIIBIOTEPHOW TEXHUKH, PECYpPCOB

MH(POPMaITMOHHO-TEIECKOMMYHUKAITMOHHOW ceTn «MHTepHeT», siekTpoHHOM OmOimorekn MAW st
noucka, coopa, XxpaHeHHs, 00pabOTKHU U MpeICTaBIeHHs HH(OPMAIIHIH.

[IporpammHuoe obecrieuenre, IHTepHET-pecypChl, JIEKTPOHHBIE OMOINOTEYHBIE CUCTEMBI:

1. CAD/CAE/CAM/PLM cucrema T-flex CAD 2D

2. CAD/CAE/CAM/PLM cucrema T-flex CAD 3D

3. CAD/CAE/CAM/PLM cucrema T-flex CAD Ananus

4. CAITP marematndeckux pacueroB MathCad 14

5. CAD/CAE/CAM/PLM cucrema Siemens PLM NX 7.5

Bepcusi: AAAAAAD3jf8 Koa: 000154619


http://scopus.com/
http://link.springer.com/
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10. ONUCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bI IO OCBOEHUIO
T CHATIIAHBI

1. Aymutopusi Uil YTeHMs JEKIUi, 000pylOBaHHAs KOMIIBIOTEPOM, BHUECONPOEK-TOPOM H

SKpPaHOM.
2. KomnberoTepHplii kitacc Ha 14 pabounx MecT, OObEIMHEHHBIM CEThI0 M MMEIOIINKA BBIXOJ B

WHTEPHET.
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Ilpuaoxenue 1
K padoueii mporpaMme IMCIMIJIMHBI

«[Ipumenenne CAD-cucTeM B IIPOSKTUPOBAHUN ABUTATENEH JIA»

AHHOTanuA padoueil NporpamMmsl

Jucuumnnuna [Ipumenenne CAD-cucTeM B MpOeKTUPOBAHKM jiBUraTenen JIA sBisieTCs 4acThbio
bnoka 1 JIMCUMIIIMHBI ~ JUCHMIUIMH TOJTOTOBKH CTYAEHTOB IO HAMNPABJICHUIO MOJITOTOBKH
24.03.05 JIpuraTeny JieTaTenabHbIX anmaparoB. /lucuurmmba peanusyercss Ha CtynuHO (akynbrere
«MOCKOBCKMI aBHUAIIMOHHOI'O MHCTHTYTa (HAIIMOHAJILHOIO MCCIIENOBATENLCKOIO VHHBEPCUTETA))»
kadenpoii (kadeapamu) TIIAJL.

JucuumuHa HareneHa Ha popmupoBanue cienyromux komnerenmmii: AINK-1 JATTK-7 JJTKP-13
JIKP-9 TIKP-10.

Conepxkanuve NUCHUILUIMHBI OXBAThIBAET KPYr BOIPOCOB, CBSI3AaHHBIX C: aBTOMATH3WPOBAHHBIM
IIPOSKTUPOBAHMUEM JICTAJICH M Y3JI0B ABHUTaTeJICH JICTAaTSIbHBIX aIllllapaToB, a TaK)KE aBTOMATH3aIMEH
pacueroB sieMeHTOB JIJIA M ux onrtumusanued. JlaHHas IUCHMIUIMHA  (QopMHpyeT  OYyAVIINYIO
IPOU3BOACTBEH "HO-KOHCTPYKTOPCKYIO JE€ITEILHOCTE MHIKEHEpAa B OOJACTH COBEPIIECHCTBOBAHUS U
OIITUMU3AIIMA COBPEMEHHBIX KOH-CTPYKIMKA JIJIA, y3JI0B aBUAIIMOHHBIX JIBUTaTEJIEH M arperaTos.

[IpenogaBanue MUCHUIUIMHBI TPEIyCMATPUBAET CIENyIOmMe (HOpPMBI OpraHU3aAIH YIeOHOTO
nporecca: Jlekmus, [TpakTuueckoe 3ansTue, JlabopaTtopHas padora.

[TporpamMMoi#l TUCHUIUIMHBI TPETYCMOTPEHBI CIEAYIONINEe BUABI KOHTPOJISA: MPOMEKYTOUHAs
aTtectarus B (popme 3auer ¢ omeHkou (6 cemectp).

OO0masi TpyI0eMKOCTh OCBOCHHUS AMCLMILIUHBI COCTaBiseT 4 3aueTHBIX enuHul, 144 yacos.
[IporpamMmMoil TUCHUIIIUHBI TPEAYCMOTPEHBbI JEeKIHOHHbIE (16 uacoB), mpakTuueckue (24 yacon),
nabopaTtopHblie (24 yacoB) 3aHsaTus 1 (80 9acoB) caMOCTOSATEILHOM paboThl cTyaeHTa. Llens n3ydenus
JTUCIUIUIMHBL - HAYYUTh CTYJAEHTOB MPOEKTHpPOBaTh dieMeHThl JIJIA W BO3AYyIIHO-pEaKTHBHBIC
JIBUTATEHN B 1I€JIOM, UCIIOJIb3Yysl COBPEMEHHBIE CPE/ICTBAa aBTOMAaTH3a-1[UU poekTupoBanus. CpeacTra
TPEXMEPHOTO MOJIEIMPOBAHUS OOBEKTOB MPOCKTHPOBAHUS, CPEACTBA KOHEUHO-IJIEMEHTHOTO aHAlIn3a
MPOYHOCTHBIX, U TETUIOBBIX XapakTepuctuk J[JIA.

3ajmagyamMu TpenofaBaHUs — JUCHUIUIMHBI SIBISIOTCS HAy4YUTh CTY JICHTOB IOJb30BaThCS
CpeICTBAaMHU aBTOMATH3AIMN KOHCTPYKTOPCKUX PA0OOT, MPOTPAMMHBIMU MPOIYKTaAMH TpPEXMEp-HOTO
00BEMHOTO0 MOJETUPOBAHUS, METOJaMH aHajdu3a MNPUHATHS ONTUMAJbHBIX pemeHuil. Cry-IeHT
JIOJDKEH OCBOUTH ME TOJIUKY MPOEKTUpOBaHUs C ucrnonb3oBanueM CAIIP, mpuMeHsSTh Mpo-rpaMMbl
ONTUMM3ALMK 3JIeMeHTOB KOHCTpYKIMU JIJIA. CTyneHT MoKeH HayduThCS aBTOMATHU3UPOBAHHBIM
WHXXEHEPHBIM pacyeTaM NpH OIpPEACICHUH IapaMeTpPOB BO3YIIHO-PEAKTUBHOIO JIBUTaTelsl U
MPOYHOCTHBIX XapaKTEPUCTUK €T0 FJIEMEHTOB.
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IMpunoxenue 2
Kk paloueii mporpaMme JHCIUIIIHHBI

«IIpumenenne CAD-cucteM B npoekTupoBannu asurareiaei JIA»

IIpukpenieHHslie ¢aiiabl

3auer ¢ ouenkoi (6 cemectp).doc

S BT

12.

13

IIpome:xyrounas arrecramus Nel

3aueT c oleHKoH (6 cemectp)

Cemectp: 6
Bua xonTpoas: 30

Bomnpocnr:

Tunosbie BONPOCHI K NPOMEKYTOUHOM aTTecTanuu AU depeHIMPOBAHHOMY 3a4ETy.

Onpenenenne CAIIP AJl 1 OY. Haznauenne CAIIP, ocHOBHBIE MpenMYyIIIECTBA.
HazoBute Buast obecneuenus CAIIP.

Urto nmpexacrasnser co6oit Texanueckoe ooecnieuenne CAIIP AJl u DV.

Yro npencrasisieT coboit muHrBuctTryeckoe oodecrneuenne CAIIP Al u DY.

Uro npeacrasnser coboit mapopmarmonroe ooecnieuenne CAIIP AJl u DY.
VYkaxure o01yto cTpykTypy APM.

Brinenure stansl koHcTpyupoBanust AJl u DY ¢ ucnonbzoBanuem OBM.
VYxaxure npusHaku kinaccudpukanuu CAIIP.

VYKaXuTe anropuTM CTPYKTYPHO-IIApaMETPUYECKOTO CUHTE3A.

. YKa)kxuTe OCHOBHbIE CIIOCOOBI aBTOMATH3AIMH MTOJITOTOBKH IrpauuecKoil TOKyMEHTALUHU TPH

npoektupoBanuu AJl u OY.

. Uro mpencrasiser co00i MporpaMMHBIN( BApUAHTHBINA CIIOCO0) MOATOTOBKH IpaduuecKkux

HN300pakeHU.
Yro nmpencTasieT co00il HHTEPaKTUBHBIN cioco0 npoektupoBanust Al u DY.

. YKaxxute BU/Ibl F€OMETPUUECKOT0 MOIEITUPOBAHUS.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

Urto takoe CALS cucrtemsl.

UYro takoe CAD cucrtemsl.

VYxaxure TpeboBaHMs MpeabsBisieMble K coBpeMeHHbIM CAIIP.

UYro takoe CAE cucremsl.

VYKaKuTe NPUHIUI KOHEYHO IEMEHTHOTO aHAJIN3a.

Kakne CAIIP BbI 3HaeTe.

Pacimudposats nonsitue PDM cuctemsl.

Kaxkue narerpupoBannsie CAD/CAM/CAE cucteMsl BbI 3HaeTe.

VYKaxxute MeTObl ONTUMU3AIUN KOHCTpYKIui JIJIA.

VYKakuTe OCHOBHbIE BO3MOKHOCTH UHTErpupoBaHHOro nakera T-flex.
VYKaxuTe OCHOBHBIE BO3MOKHOCTH MHTETPUPOBAHHOIO rakera NX.
VYKaxuTe OCHOBHBIE BO3MOXHOCTH HHTETPUPOBAHHOTO nakera Inventor.
VYKa)kute OCHOBHbIE BO3MOXKHOCTH MHTErprpoBaHHoro nakera SolidWorks
[TepeuriciuTh OCHOBHBIE KJIACChl HH(POPMAIIMH, COTPOBOXKAaroMEH n3nenue Ha stamax JKII.
Yto BKIIIOYAET JE€PEBO KOHCTPYUPOBAHUS 3NN

UTo NM03BOJIAET 1EPEBO KOHCTPYUPOBAHUS?

UYro BKIIIOYAET TUIOBOM HAbOp Moaysei momHoMaciiTabHbix cucrem CAIIP?
OcHoBHble GyHKIIMOHATBHBIE BUABI CAE-cHCcTeMBl B MAITMHOCTPOCHUH.
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32. DTansl NOATOTOBKU YEPTEKHON JOKYMEHTALIMH.
33. OcHoBHble GpyHKIIMHA OMOMHOTEeKH d51eMeHTOB B CATIP.
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BBenenue

[Iporpecc Hayku W TEXHUKH, MOTPEOHOCTH B HOBBIX IPOMBILIUICHHBIX HU3JIEIHIX
00yCJIOBIMBAIOT HEOOXOAUMOCTD BBINOJIHEHHSI TPOEKTHBIX paboT 00Jb1I0ro 00BeMa.

[IpoekTrpoBaHNe MAIIMH ¥ CHCTEM MAIIUH SBISETCS MHOTOATAMHBIM JUHAMHYECKUM
MPOLECCOM. DTO MPOIECC TBOPYECKUH, MHOTOIUIAHOBBIM M JIOCTaTOYHO Tpyaoemkui. Kak mpasuio,
MPOEKTUPOBAHUE MAalIMH, B TOM YHCIE MOJBEMHO - TPAHCIOPTHBIX, CTPOUTEIBHBIX M JOPOKHBIX
MaliiH U O00OPYIOBAaHHS, OCYIIECTBISETCS OOJBIINM KOJUIEKTUBOM Pa3UYHBIX CHEIHAIUCTOB C
WCIOJIb30BAHUEM MHOTOYHCIEHHBIX PACUETHBIX, IKCIEPUMEHTANIBHBIX, IBPUCTHYECCKHX METOJIOB W
MIPUEMOB.

TpeGoBanusi, IpeabsIBIsieMble K KaUeCTBY MPOEKTOB, CPOKAM UX BBIIIOJHEHUS, OKa3bIBAIOTCS
Bce 0oJiee JKECTKUMHU MO MEpe YBEIWYCHHS CIOXKHOCTH MPOCKTHPYEMBIX OOBEKTOB W TOBBIIICHUS
B2XHOCTU BBIMIOHIEMBIX UMU (QYHKIHHA. YIOBICTBOPUTH ITH TPeOOBAaHUS C MOMOIIBIO MPOCTOTO
BO3pACTaHUsI YHCIEHHOCTH TPOEKTUPOBIIMKOB HENb3sl, TaK Kak BO3MOXKHOCTb IapalljIeIbHOTO
MPOBEJICHUS] IPOEKTHBIX pabOT OrpaHWYeHAa U YUCIEHHOCTh MH)KEHEPHO-TEXHUYECKHX PAaOOTHUKOB B
MIPOEKTHBIX OPTraHU3aIUIX CTPAHBI HE MOKET OBITh 3aMETHO yBeNMUYeHA. PemuTh mpobieMy MOXKHO Ha
OCHOBE aBTOMATH3AIMH TPOSKTUPOBAHHSI - IIMPOKOTO MPUMEHEHHSI BBIYUCIUTETHHON TEXHUKH.

[lenp aBTOMAaTH3aIMU NMPOECKTHPOBAHUS - MOBBIIICHHE KAyecTBA, CHUKEHHE MaTepHaTbHBIX
3aTpaTt, COKpalleHHe CPOKOB MPOEKTUPOBAHUS U JIMKBUJAIMS TEHACHIIMU K POCTY YUCIIa HHKEHEPHO-
TEXHUYECKUX PaOOTHUKOB, 3aHATHIX MPOCKTHPOBAHUEM, TIOBBIIIICHHE TPOU3BOJUTEILHOCTH UX TPYAA.
[1]

CAIIP mnpencraBisieTr co00W OpPraHU3allMOHHO-TEXHUYECKYIO CHCTEMY, COCTOSIIYIO W3
KOMIUIEKCA CpEJICTB AaBTOMAaTH3allUM TMPOEKTUPOBAHUS, B3aMMOCBSI3aHHOTO C MOJpa3fesIeHUusIMU
MIPOEKTHOM OpPTaHU3AINY U BBIMOTHSIONIYI0 aBTOMAaTH3UPOBAHHOE ITPOCKTHPOBAHHE.

CAIIP conmepxutr cemb BunoB obecneuenus (I'OCT 23501.0-79): maremaruueckoe (MO),
nuareuctuueckoe (JIO), wunrpopmammonnoe (MO), mnporpammuoe (I10), texnuyeckoe (TO),
Meroandeckoe (MeO), opranuzamnonnoe (O0). U3 Bcex BumoB obecneuennii 110 3anmumaer ocoboe

MECTO, TaK KaKk OCHOBHasl 10J1s 3aTpat npu paspadborke CAIIP npuxonutcs umenno Ha I10.
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Cocras u ctpykrypa CAIIP

Kaxk 3akonuennoe uznenvue CAIIP sBisieTCs COBOKYMHOCTBIO CIEAYIOMINX KOMIIOHEHTOB:

® TEXHUYECKUX CpPEACTB, OOECHEYMBAIOUIMX AaBTOMATU3UPOBAHHOE IOJyYCHHE
IIPOCKTHBIX PELICHUM;

® [porpaMM, YIpPaBISIOMIMX PAaOOTOW TEXHUYECKUX CPEICTB M BBIIOJIHSIIOIINX
IIPOEKTHBIE NMPOLIEYPHI;

® JaHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJIHEHUS IIPOTPAMM;

® JIOKyMEHTAallM, COJepXalledl Bce HEOOXOOUMBbIC CBEIEHMS MJI BBITOJHEHMS
aBTOMATHU3UPOBAHHOTO NMPOEKTHPOBaHU ¢ nomolipio qanHon CAIIP.

Jns peanu3anuu 3a7a4 MoJIb30BaTEICH HEOOXOIUM MPOTPAMMHBIA HHCTPYMEHTAPHUH - TOUHBIC
U TOAPOOHBIE HHCTPYKIIUH, COJIEpIKAILUE MTOCIEA0BATEILHOCTh IeHCTBHIA IO 00paboTKe HHPOPMALIUH.
Cam no cebe KOMIbIOTEp HE 00JIafaeT 3HAHUSIMUA HU B OJJHOW OOJIACTH CBOETO MPUMEHEHHs, BCE ITU
3HAHUS COCPEIOTOYEHBI B BHINOJHSAEMBIX Ha KOMIbIOTepe mporpammax. [IporpamMMuoe obecrnieuenue
CAIIP  BkiOuaeT  KOMIUIGKC ~ IpPOTrpaMM  pas3lIMYHOTO  Ha3HA4YeHHs,  00eCleunBaroIInX
(YHKITMOHUPOBAHNE KOMITBIOTEPHOM CHUCTEMBI U PEUICHHE 3a/Jad aBTOMATU3MPOBAHHOTO MPOEKTHU-
pOBaHMsL.

IIpu ctpykrypupoBanuu 110 ucnons3yroT noustus [IIII1I, mporpaMMHBIX CUCTEM, KOMILIEKCOB
U KOMIOHEHTOB. [lakeT TWPUKIATHBIX MPOTPAMM-COBOKYITHOCTh MPOTPaMM, OOBEIMHEHHBIX
OOIIHOCTBIO TMPUMEHEHHsI, T.€. BO3MOXXHOCTBIO COBMECTHOTO HWCIIOJTHCHUS WM OpHEHTalueld Ha
ompeAeNeHHbIN kiacc 3amad. Kommiekc mo omnpeneneHuro B EnuHOM cucteme mporpaMMHOM
nokymenTaruu (ECII/]) — cnoxnass mporpamma, KOTOPYIO MOXKHO Pa3JeiuTh Ha COCTABHBIE YACTH.
KOoMITOHEHTHI — COCTaBHBIE YaCTH MPOrPaMM, UMEIOIINE cBoe (PYHKIIMOHAbHOE Ha3HaueHue. [lonsarue
«KOMITJIEKC — KOMIIOHEHT» aHAJIOTUYHBI MOHATUSAM «CHCTEMa — JJIEMEHT» B OJIOYHO-MEPAPXUUECKOM
MPOEKTUPOBAHUM  CJIOKHBIX CHUCTEM, CIIEOBATEIbHO, HAa KAXKIOM HEPapXUYECKOM YpOBHE
npoektupoBanust [IO 3TH TMOHATHS HAMOJNHSIOTCS CBOMM KOHKPETHBIM coOjAepKaHMeM. Tak,
onepanuonHas cucreMa OC EC — xommieke, a komnuwisitop ¢ ®OPTPAHA — ero xomnonent. Ha
YPOBHE MPOEKTHUPOBAHUS KOMIWISATOPA OH PACCMAaTPUBAETCS KaK KOMIUIEKC, a CHUHTaKCHMYECKHI
aHaJIM3aToOpP U F€HEPATOP KOJIa — €ro KOMIIOHEHTHI. [2]

CoctaBHbIMH CTpYKTYpHbIMU dacTsiMu CAIIP, XecTKO CBA3aHHBIMM C OpraHU3allMOHHOU
CTPYKTYpOM TNPOEKTHOM OpraHu3aluu, SBISIOTCA IOJCUCTEMbI, B KOTOPBIX MpPH MOMOIIHU
CHEIMAIM3UPOBAHHBIX ~ KOMILUIEKCOB  CPEICTB  pemaeTcss  (PYHKIMOHAJIBHO  3aKOHUYEHHAs
nocienoBaTebHOCTE 3amady CATIP.

[To Ha3HAUEHUIO MOJICUCTEMBI PA3ACIAIOT HA IPOEKTUPYIOLINE U 00CTYKHUBAOILIKE.

[Ipoektupyromue mnoacucteMbl. OHH HMMEIOT OOBEKTHYIO OPHEHTALMI0 M  PEATHU3YIOT
ompeNeleHHbI ATan (CTaJAui0) MPOCKTUPOBAHUS WM TPYIIY HEMOCPEACTBEHHO CBSI3aHHBIX

IMPOCKTHBIX 3aJa4.
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[Ipumepsl  TPOEKTUPYIOIIUX  TOJCUCTEM:  ACKHU3HOE  MPOEKTUPOBAHHE  HM3JENHUU,
MIPOEKTUPOBAHKUE KOPITYCHBIX JI€Tajlel, MPOSKTUPOBAHNE TEXHOJIOTUYECKUX MPOIIECCOB MEXaHNUECKON
00paboTKH.

OO6cnyxuBaromue MoAcUcTeMbl. Takue MmoACUCTEMbl UMEIOT OOIIECHCTEMHOE MPUMEHEHHE U
o0ecnevnBaloT MOAAEPKKY (PYHKIIMOHUPOBAHUS IPOEKTUPYIOLIUX MOJICUCTEM, a Takke odopmiieHue,
nepenavyy U BhIBOJ MOJYYEHHBIX B HUX PE3yIbTaTOB.

[Tpumeps! 0OCITY)KMBAIOLIMX IMOJCUCTEM: aBTOMATHU3WPOBAHHBINH OAaHK JAHHBIX, MOJICUCTEMBI
JTOKYMEHTHUPOBaHUS, MOJICHCTeMa rpadudeckoro BBO1a-BHIBO/IA.

dopmMupoBaHUE U UCMOIb30BaHUE MOJIeTe 00bEKTa MPOSKTUPOBAHUS B MPUKIIATHBIX 3a/1adax
OCYIIIECTBIISIETCS KOMILJIEKCOM CpPeIcTB aBToMatm3upoBaHHOro mpoektupoBanus (KCAII) cucremsr
(WM TIOJICUCTEMBI).

CrpykrypasiMu gacTssMu KCAII cucteMsl SBIISIFOTCS pa3InyHble KOMIUIEKCHI CPEICTB, a TAKKe
KOMITOHEHTHI OPTaHU3allMOHHOTO 0OecTIeyeHMsl.

Kommuiekcsl cpeAcTB OTHOCAT K MPOMBIIIJICHHBIM HM3AETUSAM, MOAJEKAIIUM H3TOTOBIECHUIO,
TUPKUPOBaHUIO M TpuMeHeHuto B coctaBe CAIIP, m nokyMeHTHpYIOT Kak creruduuupyembie
U3JIEIHSL.

Buasl kommekcoB cpeactB u komnoHeHToB CAIIP npencrasnensl Ha puc. 1.

Kommuiekcsl cpencTB moapaslesitoT Ha KOMIUIEKCHI CPEICTB OJHOTO BHUAa oOOecreueHus
(TeXHUYECKOro, MPOrpaMMHOT0, HH(POPMAITMIOHHOT0) U KOMOWHUPOBAHHBIE.

Kommuiekcbl cpeacTB OJHOrO BUAa OOECHEeUYeHHs! COAep)KaT KOMITOHEHTBHI OJIHOTO BHIA
o0OecreveHns; KOMIUIEKChl CpPEICTB KOMOMHHMPOBAHHBIE — COBOKYIHOCTh KOMIIOHEHTOB pPa3HBIX
BUI0B 00€CIIEYEHHSI.

Komb6unupoBanusie KCAII, oTHoOcsAmmecs K NPOXYKIHMHU TPOU3BOICTBEHHO-TEXHUYECKOTO
Ha3HAuYEHUS, TOAPA3EISIFOTCS Ha:

e nporpammHo-Meroanudeckue (IIMK);

e nporpamMmHo TexHndeckue (I1TK).

Budm npodgxi
A CAGR
i
i 1 |
HOMBDHE TS ToozpaMMEg - Flp2paMMis -
i .'('U.-“.'T.'?F-’!'{.E'.fﬂd?.l.':?* - HE'J'I}L'-'J‘I'J’#’Ff-'ﬂ!F e et PR ST Y -
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Puc. 1. Buner kommiekcos u kommnonenTos CAIIP.
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[IporpaMmmMHO-MeTOIUYECKU A KOMILJIEKC MPEICTABISET coboit B3aHMOCBSA3aHHYIO
COBOKYITHOCTb KOMIIOHEHTOB IPOTPAMMHOI0, HH(OPMALIMOHHOTO W METOJUYECKOro obOecredeHus
(BKJIIOUAs KOMIIOHEHTHI MaTEeMAaTUYE€CKOIO M JIMHTBUCTHYECKOTO 00ECIeUYeHUH), HEOOXOAUMYIO IS
MOJTyYeHHUs 3aKOHYEHHOTO TIPOEKTHOTO peIIeHUsT MO OOBEKTYy MPOEKTUPOBAHUS (OJHOM WU
HECKOJIbKUM €r0 YacTsAM WM OOBEKTY B LIE€JIOM) HJIA BBIIOJHEHHS YHU(DUIUPOBAHHBIX TPOLEAYD.

B 3aBucumoctu ot HazHaueHus [IMK nonpasnenstor Ha o01ecucTeMHbIC U Oa30BHIE.

Obmecucremubie [IMK HanpaBiaeHbl Ha OOBEKTHI TMPOEKTHPOBAHUS M BMECTE C
OIEepaLMOHHBIMU cucTeMamMu DBM SBISIOTCS OmnepanMoOHHON cpenoil, B KOTOpOi (hYHKIIHOHHPYIOT
0a30Bbl€ KOMILJIEKCHI.

bazoseie  [IMK  moryr  ObITh  TPOOJIEMHO-OPUEHTHPOBAHHBIMH U OOBEKTHO-
OPUEHTUPOBAHHBIMHU, B 3aBUCUMOCTH OT TOTO, pEATU3YIOT JIM OHHM MPOEKTHBIE MPOIEAYPHI
YHU(DULIMPOBAHHBIE MITH CHICIIU(PHUECKUE [T OTPEICTIEHHOTO Klacca 00bEKTOB.

[Ipo6nemuo-opuentupoBanasie  [IMK  Moryr  BkirOYaTh  TpPOrpaMMHBIE  CpPEICTBA,
MpelHa3HauYeHHbIe MJI aBTOMATHU3WPOBAHHOIO YMHOPSIOYEHHUS HCXOIHBIX JaHHBIX, TpeOOBaHUI U
OrpaHUYEHUIl K OOBEKTYy NPOCKTHUPOBAaHMUA B IEJIOM WIM K COOPOYHBIM E€IMHHUIAM; BBIOOD
(U3MYECKOTO TPHHIMIA JEHCTBUS OOBEKTAa MPOSKTUPOBAHWS; BHIOOP TEXHHUYECKUX PEIICHUH U
CTPYKTYpbl 00BEKTa TMPOEKTUPOBAHHUSA; OILEHKY TOKa3aTesleld KauecTBa (TEXHOJIOTUYHOCTH)
KOHCTPYKITUH, TPOCKTUPOBAHUE MapIIPyTa 00paOOTKH JIeTajei.

O0bexTHO-opueHTHpoBaHHBIE [IMK oTpakatoT 0COOEHHOCTH OOBEKTOB MPOEKTUPOBAHUS KaK
coBokymHOM mpeametrHoit obnactu. K takum I[IMK, manpumep, otnocsat IIMK, nonaepxuBatorie
aBTOMATHU3HPOBAHHOE MPOEKTUPOBAHHE COOPOYHBIX €IWHUI]; MPOEKTUPOBAHUE JI€Taleld Ha OCHOBE
CTaHJIapPTHBIX WJIM 3aUMCTBOBAHHBIX PELICHHUH; JAeTajeil Ha OCHOBE CHHTE3a X U3 AJIIEMEHTOB (DOPMBI;
TEXHOJIOTUYECKUX MPOLIECCOB MO BUAaM 00pabOTKH AeTanei u T. II.

[IporpaMMHO-TEXHUYECKHI KOMIUIEKC MPEACTABIsAET OO0 B3aMMOCBSI3aHHYIO COBOKYITHOCTD
KOMITOHEHTOB TEXHUYECKOTO 0OecTieyeHHsI.

B 3aBucumoctu ot HazHauenus [ITK pasmmuaror: aBrOMaTH3MpOBaHHBIE pabodWe MecTa
(APM); uentpanbHbie BoluMcuTeNIbHbIe KOMILUIEKCH (L[BK).

KoMrinekcsl cpeiacTB MOTYT OOBEAMHSTH CBOM BBIYHCIUTENbHBIE W HH()OPMAIOHHBIC
pecypcbl, 00pa3ys JOKaJIbHBIE BBIYUCIUTEIbHBIE CETH MOJICUCTEM HIIM CUCTEM B LIEJIOM.

CTpyKTYpHBIMH YacTMU KOMIUIEKCOB CPEICTB SIBJSIOTCS KOMIIOHEHTHI CIIEIYIOIIUX BHIOB
obecrieyeHus: IIPOrPaMMHOTO, MH(POPMAIIMOHHOTO, METOUYECKOTO, MaTeEMaTH4YECKOTO,
JIMHTBUCTUYECKOTO U TEXHUUYECKOTO.

KomnoneHTsl BuAOB oOecredeHHs] BBIMOJIHAIOT 33JaHHYI0 (QYHKIUIO W MPEICTaBISIOT
HaUMEHBIINKA (HEIETUMBIN) CaMOCTOSTENBHO pa3padaThiBaeMblii (v mokynHoi) anmemeHT CAIIP
(Hampumep, mporpamma, UHCTPYKIUS, TUCIUIeH | T. 1.). DddexkruBHoe PpyHknronupoanne KCAII u
B3auMojeiictBue cTpykTypHbix uacted CAIIP Bcex ypoBHEH [OJIDKHO JOCTUraThCs 3a CYET
OpHUEHTAIlMK Ha CTaHJapTHbIE UHTEPQEIChl U MPOTOKOIBI CBSI3U, 00ECIEUNBAIOIINE B3aUMOICHCTBUE

KOMITJIICKCOB CPEACTB.
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DddexkTuBHOE ¢yakunuonnpoBanne  KCAIl  nmomkHO — gocTthraTthCs — 3a  CUET
B3aMMOCOTJIaCOBAHHON pa3paboTKH (COryIacoBaHUE C MOKYIMHBIMU) KOMIIOHEHTOB, BXOSIIUX B COCTaB
KOMIIJIEKCOB CPEJICTB.

KCAII oOcmyxwuBaromux ToOJACUCTeM, a Takke otnenbHble [ITK 3Tux moacucreM Moryt
UCIOJIb30BaThCA MPH (PYHKIIMOHUPOBAHUU BCEX MOJICHUCTEM.

O6mecuctemusie [IMK Britouarot B cedst mporpaMMHOe, HHPOPMAIIMOHHOE, METOANYECKOE U
npyrue Bunbl ooecneueHnr. OHU MIPeTHA3HAUCHBI JIJISl BHIMIOTHEHMS YHU(DUIIMPOBAHHBIX MPOIIEAYP 10
YIpPaBIEHUIO, KOHTPOJIO, MJIAHUPOBAHUIO BBIYHCIUTEILHOTO TPOIECCca, PaclpeAesieHHI0 PEecypcoB
CAIIP u peanuzaruu Apyrux QyHKIUH, sBAsSOmuXcst oommmu juist mogacucteM uian CAIIP B mienom.

[Tpumepsr ob6mecuctemubix I[IMK: MOHUTOpHBIE CHCTEMBI, CHUCTEMBI ympaBieHus bJl,
WH()OPMAIIMOHHO-TIONCKOBBIE CUCTEMBI, CPEICTBA MAIIMHHOW TpaduKu, MOJACUCTEMa OOecTeueHUs
JMAJIOTOBOTO PeXHUMa U JP.

MoHUTOpHBIE CHCTEMBI YIpaBieHUs (YHKIMOHUpPOBAaHWEM TexHHueckux cpenctB B CAIIP.
(MonuTOp — yrIpaisiromias mporpamma).

OcHOBHBIMU (DYHKIHUSIMH MOHHUTOPHBIX CHCTEM SIBISIOTCSA: (OPMHUpPOBAHUE 3aJaHUN C
KOHTPOJIEM IMaKeTa 3ajad, TpeOyeMbIX M HAIUYHBIX PECYpCOB, MpaBa JAOCTyMa K 0a3e JaHHBIX C
YCTaHOBJIEHHMEM TPUOpPUTETa U HOMeEpa ouepenu; o0pabdoTKa JHUPEKTUB S3BIKOB YIPaBICHUS
3alaHusIMU U 33/ladyaMH, a TakXKe PeakIus Ha IMpepbIBaHUsS C MEPEeXBATOM YIpaBJICHUS, aHAIU30M
MPUYMH ¥ UX HHTEPIpeTaluell B TePMUHAX, MOHSATHBIX MPOCKTUPOBIINKY; OOCITYKHBaHUE TTOTOKOB
3a/la4 ¢ OpraHu3aluell IUaIoroBOr0 M WHTEPAKTUBHO-TPA(UUIECKOTO COMPOBOKIACHHS B YCIOBHSIX
napajuieIbHOM paboThl MOJCUCTEM; yNpaBiIeHHE MPOSKTUPOBAHHWEM B aBTOMATHYECKHX pEXKHMax C
aHAJIM30M KauyecTBa HCIIOJIHEHHUS MPOEKTHBIX OINEpaluid, MPOBEPKON KpPUTEPUEB MOBTOPEHHUsS dTama
WIN TPOJODKCHHS] MapuipyTa, BBEIOOPOM albTEPHATHBHBIX BapHUAHTOB MapIIpyTa; BEIEHUE U
ONTUMM3AIMS CTATUCTUKU OKCIUTyaTalldd CUCTeMbl; pacmpenenenue pecypcoB CAIIP ¢ yderom
MIPUOPUTETOB 3aJaHMi, 3a7a4 U IMOJICUCTEM, MJIAHOBBIX 3aJaHUIl U TEKYLIUX yKa3aHUN U 3allpOCOB;
3alllTa pPECypcoB U JaHHBIX OT HECAHKIIMOHHPOBAHHOIO JOCTyNa M HENpeayCMOTPEHHBIX
BO3JECHCTBUM.

HNudopmannonno-nonckossie cuctembl (UIIC) B CAIIP BBIMONHSIOT Takue (YHKIUHU, KakK
3anofHeHne WH(popManuoHHoro GoHaa (MHPOTEKH) CBEACHUSMH, apu(PMETHUYECKyr0 00paboTKy
U(POBBIX JAaHHBIX M JIEKCHUECKYIO 00pabOTKYy TEKCTOB; 00pabOTKy WH(GOPMAIIMOHHBIX 3aIIPOCOB C
LIEJIbI0 TIOUCKA TpeOyeMbIX CBeleHHH; 00paboTKy BBIXOAHBIX JAaHHBIX U (POPMHUPOBaHHE BBIXOIHBIX
nokymeHnToB. Ocobennoctu WIIC 3akmiouarorcs B TOM, YTO 3ampockl K HUM (DOPMHPYIOTCS HE
MPOrpaMMHBIM MTyTE€M, a HEMOCPEACTBEHHO I0JIb30BATESIMHU, U HEe Ha (OPMaIbHOM SI3bIKE, TOHITHOM
MOHHTOPY, @ Ha €CTECTBEHHOM SI3bIKE B BHJIE [TOCJIEIOBATEILHOCTH KIIFOUEBBIX CIOB — JECKPUITOPOB.
[TepeueHs NECKPUIITOPOB, COMEPIKANINXCS BO BCEX MPUHSATHIX HA XPAHEHHE OMHCAHUSX, COCTABIISCT
CIIOBaph JECKPUNTOPOB, WJIM Te3aypyc, W TpeaHazHadeH s (HOPMUPOBAHUS TMOMCKOBBIX
MpeNUCaHUMN.

CymectBytor u 6onee cinoxkuple UIIC mo cpaBHEHHMIO C JEeCKpUNTOPHBIMH. BakHyI0 pojib B
HUX WrpaerT WHPOPMAIMOHHO-TIONCKOBBIM S3BIK, B KOTOPOM VUYHTHIBAIOTCS CEMAaHTUUYECKHE

B3aUMOOTHOIICHUA MCKAY HHq)OpMaI_IHOHHBIMPI 00BEKTaMH. OTO IIO3BOJISIET YMCHBIIUTL YHUCJIO
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HEMpPaBWJIbHO PACHO3HABAa€MbIX S3BIKOBBIX KOHCTPYKIHUH, a 00pabOTKy 3ampocoB IPOU3BOIUTH Ha
OCHOBE Pa3JINYHBIX KPUTEPUEB CMBICIIOBOTO COOTBETCTBHSI.

Cucrema ynpapnenus: 6azamu nanueix (CYBJ]) — nporpaMMHO-METOINYECKHI KOMIUICKC st
obecrieyeHus: paboThl ¢ HHPOPMAITMOHHOW 6a30i, OpraHM30BaHHON B BU/I€ CTPYKTYPhI JaHHBIX.

baHky MaHHBIX SBISIIOTCS HanOoJiee BHICOKOU (hopMOM opraHu3anuy HH(GopMaIuy B OOIBIINX
CAIIP. Onu mnpencTaBistoT co00Oi MpoOIEMHO-OPHEHTHPOBAHHBIE WH()OPMAIMOHHO-CIPABOYHBIC
CHCTEMBI, 00eCIeunBalole BBOI HE0OX0IMMON HH(OpMaIK, He 3aBUCUMBbIE OT KOHKPETHBIX 3a/1a4
BEJCHUS MU COXpaHEHUs WH(POPMAIMOHHBIX MACCHBOB M BBIAAYM HEOOXOAWMOW HH(MOpMAIMH IO
3ampocaM TOJb30BaTeNe WM mporpamMMm. B 0aHkax [JaHHBIX HCHOJNb3yeTcs HHGopManus
(hakTorpaduuecKoro Buaa.

CYB/] BHIIONHSET ClEYIONIe OCHOBHBIE (DYHKIIMU: OIpeienieHue 0a3 JaHHBIX, T. €. OMCaHUe
KOHIIETITYaJIbHOTO, BHEIIHETO M BHYTPEHHETO YPOBHEH CXEM; 3allMCh JaHHBIX B 0a3y; OpraHU3aIfio
XpaHEeHUsl, BBITIOJHSS U3MEHEHHE, TOTIOJTHEHUE, PEOPTaHM3aliI0 JaHHbBIX; IPEeIOCTaBlIeHHE JOCTYIa K
JAHHBIM (TIOVMCK M KX BBIJa4a).

Jlna onpenenenust naHHbIX U goctyna k HUM B CYBJ] mmerorcs s3bIKOBbIE cpeacTBa. Tak,
OIpeIeIeHUE JaHHBIX, COCTOSIIEEe B OMHCAHUU UX CTPYKTYp, OOECIIEUMBAETCS C MOMOIIBIO S3bIKA
omnpeaeneHuss JaHHbIX. OYHKIUM JOCTyNa K JaHHBIM pEaIM3ylTCsl C TOMOINBIO  SI3bIKa
MaHUITyJUPOBaHUS JAHHBIMU M fA3bIKa 3ampocoB. [lo TUMy moanepKuBaeMbIX CTPYKTYp pa3indyaroT
cnenytoue Buasl CYB/L:

® HepapXUYECKUi
® CETEBOU
®  PENSUMOHHBIN

[TporpaMMHO-MeTOAUYECKHE KOMILJIEKCHI MAaIIMHHOMN rpaduku o0ecrne4nBaoT
B3aMMO/ICHCTBHUE MMOIH30BATENSI C KOMITBIOTEPOM MPU oOMeHe rpadudeckoil mHpopMaIuei, penenme
reOMETPHUECKUX 3a1ad, (OpMHUpOBaHME U300paKEHHM M  aBTOMATHUYECKOE HW3TOTOBIICHHUE
rpadgudeckoii mHbopmaruu. ['paduyeckoe B3aMMOJCHCTBUE TOJB30BATENISI C KOMITBIOTEPOM (TaK
Ha3bIBaeMbli TpaduiecKkuil MeTo1 A0CTyma) Oa3upyercss Ha MOAIporpaMMax BBOJa-BbIBO/A, KOTOPbHIE
o0ecreynBalOT NMprUeM U 00pabOTKYy KOMaHJA OT YCTPOWCTBA BBOJA-BBIBOJA U BbIJAUy YMPABISIOIIUX
BO3JEHCTBUI Ha O3TU ycTpoilicTBa. PemeHue reomerpuueckux 3azad  (F€OMETPUYECKOE
MOJICIIUPOBAHNE) CBOAMUTCS K MpeoOpazoBaHuio rpaduueckoil MHPOpMaIUHU, KOTOPOE MPEACTABIISIET
co0O0l BBHITIOJIHEHHE B TOW WJIM MHOM IOCJIEIOBATEILHOCTH DJIEMEHTAPHBIX TrpadUUueCKUX OTepaIni
TUNIA CIBUT, IOBOPOT, MAacCIITa0MpoBaHWe M T. M. J[Id TeoOMEeTpHUecKOro MOJEINPOBAHUS
ucnonezyercs [IMK, B KOTOpOM KpoMe OTIENBHBIX JJIEMEHTapPHBIX Tpa@UUecKuX Omepanuil MOTryT
OBITh peau30BaHbl TpadUUecKue MpeoOpa3oBaHUsI TPEXMEPHBIX HM300paKEHUN, MPOICAYPHI
MmocTpoeHust mpoekiuii, cedennit m 1. n. B TIMK rpaduueckux mnpeoOpa3oBaHuii OOBIYHO
NpeIyCMaTPUBAIOTCS CPEeICTBA AJsl (POPMHUPOBAHUS HEKOTOPBIX YaCTO MCIOIb3yEeMbIX H300paXKeHUH,
yImpaBieHus rpaguueckoi 6a30i JaHHBIX, OTIAJKU IpaUUECKUX MOIIPOTPAMM.

JunanoroBeiii  pexxuMm — oOecreuuBaeTcs  IPOrPaMMHO-METOJWYECKUMHU  KOMIUIEKCAMU,
OCYILIECTBISIOUIMMU BBOJ, KOHTPOJb, PEAAKTHPOBaHHUE, MpeoOpa3oBaHME U BHIBOJA Tpaduueckoit

W/ CUMBOJIBHOM uH(popManuu. J[nanoroBblii ymajdeHHbIM BBOJA 3aJaHHMil oOecrieuyrMBaeT BBOJA U
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peoaKTUpPOBAaHUE 3a/IaHUN Yepe3 KaHAJIbl CBSI3H, BBINIOJIHEHUE 33/IaHUN B IMAKETHOM PEKHUME U BBIBOJ
pe3yJbTaTOB Yepe3 JUHUM CBA3M Ha yaaneHHble TepMuHaibl. B CAIIP MoryTt ucnonb30BaThCs Kak
muanoroBble [IMK oOmero nasnauenus, Tak u crneuuanusupoBanusie. [IMK obmiero HazHaueHUs
11eJ1ec000pa3HO MPUMEHATh Ha HAYaJbHBIX CTAAMIX co3aanus u skcruryatauu CAIIP mis otpaboTku
U TPOBEPKH METOAOJOTHH MPOEKTUPOBAHUS, TEXHOJOTUU OOpabOTKM MaHHBIX U MPHUKIAJHBIX
nporpamM. B nanpHeitmee Bo3moxHa moaudukaius [IMK ¢ yaerom crienmdudeckux TpedoBaHuil 110
opranuzaiu nuainora B CAIIP. Ilpu 3ToM HE0OXOIUMO YUYUTHIBATH HAJTMYUE JUAJIOTOBOTO HWIIH
MAKETHOTO peXrMa 00pabOTKH 3allpOCOB; OPHUEHTAIMIO CUCTEMbI Ha IOJIb30BATENsl HEMPOTrPAMMUCTA;
BO3MOKHOCTh PACIIMPEHHS] CUCTEMBbI IyTEM BKIIIOYEHHS IUAJIOrOBBIX IMPHUKIAIHBIX MPOrpaMM Ha
SI3bIKaX BBICOKOI'O YPOBHS; BO3MOYKHOCTb YIPaBJIEHUS AUAIOIOM C IMOMOIIbI0 «MEHIO» U JTUPEKTUB,
KENaTeIbHOCTh OOLIEHNUS Ha POJTHOM SI3bIKE U T. II.

[Tpumepsr [IMK obecnieueHusi AMAIOrOBBIX PEKUMOB: CHCTEMa JMAJIOTOBOTO YIPABICHHS

BBOJIOM 33JIaHU, CHCTEMa PEXXUMa pa3IesICHUs] BPeMEHH | JIp.
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CymecTByonme CuHCTEeMbI

B poccuiickoM mpou3BOACTBE B MOHSTHE CHUCTEMBI aBTOMATU3UPOBAHHOTO MPOEKTHPOBAHUS
(CAIIP) mpunsito Bkitouath CAD, CAE u CAM, xo0T1s 3apy0eKHbIE TPOSKTHUPOBIIHKU ACCOIIUUPYIOT
CAIIP Tonbko ¢ CAD.

TyT CTOUTH MOSICHUTH BUJIBI CYILIECTBYIOIIUX CUCTEM:

e CAD - komnbroTepHast MOMOIIb B AU3aiiHe, POLIe TOBOPS, IporpaMMa YepUyeHus
e CAM - xomMIbIOTEpHAsI TIOMOILB B IPOU3BOJCTBE.

e CAE - xoMnbroTepHasi MOMOIIb B UH)KEHEPHBIX pacueTax.

e QIS - reorpaduueckas nHGOpPMAITMOHHAS CHCTEMA

HGHOCpeI[CTBeHHO B MAlIMHOCTPOCHUU NTPUMCHAIOTCA CIICHUAIN3NPOBAHHBIC TMAKETBI U
pa3nyHble HAJICTPOWKH Oojiee OOIMMX M PaCHpPOCTPAHEHHBIX CHCTEM MPOCKTHPOBAHUS, TAKHUX KaK
Autodesk AutoCAD, ZwCAD, BricsCAD, Kocmoc, SolidWorks u apyrue. Paccmotpum moapobHee

HCKOTOPLIC U3 CUCTEM.
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Puc. 2. Pacnpe;[eﬂeHI/Ie BJIMAHHNS YHYaCTHUKOB PbIHKA CUCTEM aBTOMaTPBPIpOBaHHOﬁ IMOATOTOBKHY ITPOMU3BOACTBA.
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KOMIIAC

Kpartkas wHbOp™Marms:

Komnac - oauH u3 IuAMpyOIIMX pOCCHHCKHX MponaykToB. SBinsercs CAD-cucremoi,
npegHasHaueHa Ui IIHPOKOTO CIEKTPa MPOEKTHO-KOHCTPYKTOPCKHX paboT, JE€rka B OCBOCHUH,
ynobHa B paboTe U MpPH ATOM HMMEET CTOMMOCTh, MPHUEMIIEMYIO Ui KOMIUIEKCHOTO OCHAIlEHUs
POCCHUHCKHMX TPENNpUITUN, B TOM YHCIEe CpeAHUX M MaibiX. [1o3BosSeT OCylIecTBISATh ABYMEpPHOE
MPOEKTUPOBAHUE U KOHCTPYHPOBAHME, OBICTPYIO MOATOTOBKY M BBIIIYCK pa3HOOOpa3HOW YepTEKHO-
KOHCTPYKTOPCKOM TOKYMEHTALIUH, CO3IaHNE TEXHUYECKHX TEKCTOBO-TPapUUECKUX JOKYMEHTOB.

Pa3zpaboTtunk mpoaykra - AckoH, Poccusi.

KOMIIAC cyiiecTByeT B HECKOJIBKUX BEPCUAX:

e KOMIIAC-I'paduxk

e KOMIIAC-CIIAC
e KOMIIAC-3D
e KOMIIAC-3D LT

KOMITAC-TI"paduk MOXKET MCIOIBb30BaThCS KaK MOJHOCTHIO MHTerpupoBanHbiii B KOMITAC-
3D moaynp paboThl ¢ YepTe:kaMH M ICKH3aMH, TaK M B KayecTBE CAMOCTOSTEILHOTO MPOAYKTa,
IIOJIHOCTBIO 3aKpBIBAIOLIETrO 3aAauu 2D-npoekTtupoBaHus M Bbimycka gokyMeHTamuu. A KOMITAC-
3D LT sBnsiercst o6nerueHHoi HekoMmMepueckoit Bepcueit KOMITAC-3D.

B cnenyromieit Tabmauiie mpeacTaBIeHO CpaBHEHHE TTPOIYKTOB ceMelicTBa «Kommacy.

DOyHKUMA KOMMNAC-Ipaduk KOMIAC-CNAC KOI‘u‘Iﬂf-‘LC-Z}D. KOMNAC-3D LT

BoamoKHOCTE KOMMEPUYECKOrD HENONL3I0BaHUA Oa Ha Na Hert
CoagaHne yeptexei nwboil cnoxHocTH Oa Aa Ha Ha
TpexwmepHoe MOAENWpOBaHWE feTaned Her Her Ha Ha
TpexmepHoe mogenuposadue cbopok Het Her a Het
[MoBEpXHOCTHOE MOAENUpOBaHWE Her Her Ha Ha
Co3aaHne TeKCTOBLIX A 0KYMEHTOB Oa Aa Ha Her
Coagadue cneynduralui Oa Het Na Hert
Mmnopt DXF n DWG Oa Aa Ha Ha

Mmnopt 3D-hopmaton Het Her Ja OrpaHnyeHHEIe BO3MOMHOCTH
JKCNOPT LOKYMEHTOR B SEYIHE CUCTEME Oa Oa Na Het

KOMIIAC-3D — cuctema TpeXMEpHOIO MOJAEIUPOBAHUSA, CTaBIlas CTAaHAAPTOM JUISl ThICSY
MpeanpusaTHii, G1aronaps yiauHOMy COUYETaHUIO MTPOCTOTH OCBOEHUS U JIETKOCTH PabOThI C MOUTHBIMU
(GYHKIIMOHATBHBIMA BO3MOXHOCTSIMU TBEPAOTEIBHOIO U MOBEPXHOCTHOTO MOJEIMPOBAHUSI, KOTOPbIE
pELIaloT BCE OCHOBHBIE 3a/1a4U M0JIb30BATENIEH.

KnioueBoit ~ 0COOEHHOCTBIO  MPOAYKTa  SIBISIETCS  MCIOJb30BaHUE  COOCTBEHHOTO
MaTeMaTUYeCKOro si/ipa U MapaMeTpHIeCKUX TEXHOJIOTHH, pa3padoTanHbix crienmanuctamu ACKOH.

OcHoBable  koMmoHeHTHI KOMITAC-3D —  CcOOCTBEHHO cHUCTEMa  TPEXMEPHOTO
TBEPAOTENBHOIO MOJIEIMPOBAaHMs, YHUBEpCalIbHasl CUCTEMAa aBTOMAaTHU3MPOBAHHOIO MPOEKTUPOBAHUS
KOMITAC-I'paduk 1 MoIysib MPOEKTUPOBaHUS crienndukanuii. Bce OHM JIeTKu B OCBOEHUHU, UMEIOT

pyccKos3bIuHbIE HHTEp(dENc U CIIPAaBOUYHYIO CUCTEMY.
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Puc. 3. UnaTepdeiic mporpaMMel.

Bba3oBeIii (hyHKIIMOHAN CHCTEMBI BKJIIOUAET B ceost [6]:

® Pa3BUTHII UHCTPYMEHTAPUN TPEXMEPHOTO MOJETUPOBAHUS, B TOM YHCIIE BO3ZMOKHOCTH
MOCTPOEHHUSI PA3JIMYHBIX TUIIOB MOBEPXHOCTEIH;

e MEXaHU3M YaCTUYHOW 3arpy3KH KOMIIOHEHTOB U CIelHallbHble METOJIbl ONTUMH3ALUH,
MO3BOJISIIONINE 00€CTeYUTh paboTy CO CIOKHBIMU MPOEKTaMH, BKIIOYAIOUIUMU JIE€CATKH
TBICSIY TIOJICOOPOK, JIeTalIel U CTAHAPTHBIX WU3JIEIHIA;

e (yHKUMOHAN MOJETUPOBAHUS J€Tajel U3 JUCTOBOTO MaTepHalla — KOMAaHJIbl CO3JaHus
JUCTOBOTO TeNa, CruOOB, OTBEPCTHH, Kaaro3u, OypTHUKOB, IITAMIIOBOK U BHIPE30B B
JUCTOBOM TeJI€, 3aMBIKaHHSI YTJIOB U T.J., & TAK)KE BBITIOTHEHUS Pa3BEPTKH MOTy4YEHHOTO
JIUCTOBOTO Tea (B TOM YKciie (POpMUPOBAHUS aCCOIMATUBHOTO YEPTEKA PA3BEPTKH);

e crelUalIbHBIE BO3MOKHOCTH, O0JETYAIOIINE TOCTPOCHUE JINTEHHBIX (OPM — JTUTCHHBIE
YKJIOHBI, TUHUHU pa3zbeMa, TIOJIOCTH 1o (opme AeTanu (B TOM YHCIIe C 3aJaHUeM YCaIKHN);

® HHCTPYMEHTBHI CO3/IaHUS TIOJIb30BATEIBCKUX TMApaMETPUYECKUX OUOIMOTEK THUIIOBBIX
AJIEMEHTOB;

® BO3MOXHOCTH TMOJIyYE€HHUSI KOHCTPYKTOPCKOM M TEXHOJOTHYECKOW JOKYMEHTAIIHH:
BctpoeHHass  cucteMa KOMITAC-I'paduk  mo3BosisseT  BBITYCKAaTh  YEPTEKH,
crenpUKaIuy, CXEMBbI, TAOIUIIBI, TEKCTOBBIC JOKYMEHTHI;

® BCTPOCHHBIE OTYETHl IO COCTaBY H3JEIHs, B TOM YHCJIE IO IOJIH30BATEIbCKUM
arTpulyTam;

® BO3MOXHOCTh TPOCTAHOBKH pa3MEpoB M O003HAYEHHH B TPEXMEPHBIX MOIEIAX
(momnepsxkka ctanaapra 'OCT 2.052-2006 «ECK/I. DnekTpoHHas MOAEIb U3ACIIUS);

e noaaepxky crangapta Unicode;
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cpeacta uaTerpamnuu ¢ paznuaasiMu CAD/CAM/CAE cuctemamy;
CpeACTBa 3alUThl TOJb30BATENBCKUX IAHHBIX, MHTEUIEKTYyalbHON COOCTBEHHOCTH U
CBEJICHNH, COCTABISIOIINX KOMMEpPYECKYI0 U TOCYIApCTBEHHYIO TaliHY (peaan30BaHO

oTnenbHbIM TTporpaMmmMHbIM MoayiieM KOMITAC-3amura).
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SolidWorks

Kpatkas uadopmarus:

Momnbiii  MammHocTpouTenbHbli CAD makeT Uit TBEPAOTENBHOIO MNapaMeTPUUECKOIO

MOJICTTUPOBAHUSl CIIOKHBIX JeTaneii u cOopok. CucreMa KOHCTPYMPOBAHHS CpPETHETO Kiacca,

OasupyroImiascs Ha MapaMeTpudeckoM reomerpudeckom sipe Parasolid. Co3gana crnenuanbHO AJIs

MCIIOJIb30BAHUS Ha MEPCOHAIBHBIX KOMITBIOTEPAX IO/ YIIPABIEHHUEM OIMEPAMOHHBIX cucTeM Windows
95 u Windows NT.

SolidWorks pacnipocTpansieTcst B TpeX KOMMEPUYECKHX M TpeX 00pa3oBaTeIbHBIX BapHaHTAaX:

SolidWorks Mechanical
SolidWorks Office Professional
SolidWorks Office Premium

OcnoBHo#i poaykT SolidWorks BKJIIO4aeT MHCTPYMEHTHI Ul TPEXMEPHOT'O MOJECIUPOBAHMS,

co3laHusl COOpOK, depTexel, pabdOThl C JUCTOBBIM METANIOM, CBapHBIMU KOHCTPYKLUSM H

MOBEPXHOCTSIMH TPOU3BOJIBHONH (QopMmbl. [IpucyTcTBYeT BO3MOXHOCTH MMIIOPTHPOBAHMS OOJBIIOTO

gyucna ¢ainos 2D u 3D CAD nporpamm. Umeercs API ans nporpammupoBanust B cpeae Visual Basic

nu C TaK)Ke BKJIFOYCHA HporpaMMa JJIA aHAaJIn3a METOJOM KOHCYHBIX 3JICMCHTOB HAYAJIBbHOT' O ypOBHSI
COSMOSWorks.

ITaker SolidWorks Office Professional Bkmtouaer B ce0ss OCHOBHOW TPOJIYKT M HECKOJIBKO

paclupeHui:

Animator (coznanne AVI anuManuu MoJenu B IBHKCHUH )

Design Checker (ITIpoBepka 3aMeTOK, pa3MEpHOCTEH M APYTrUX MapaMeTPOB UYEpPTEKEH
‘ITOGBI OHU COOTBETCTBOBAJIM CTaHAApTaM KOMHaHI/II/I)

eDrawings Professional (mo0aBisieT BO3MOXXHOCTh PEICH3UPOBAaHUA K O€CIUIaTHOMY
eDrawings)

FeatureWorks (mo0aBiisieT BO3MOXXHOCTh PEIAKTUPOBAHUS K HWMIIOPTHPOBAHBIM
3JeMEHTaM)

PDMWorks Workgroup (PDM cuctema)

PhotoWorks (co3manne poropeaiucTUUHBIX H300paKeHUI TOCTPOSHHBIX 0OBEKTOR)
Task Scheduler (IlmanupoBiuk m1si 00BEMHOM MeYaTH, UMIIOPTA/IKCTopTa (HAMIoB, U
co3nanus eDrawings)

Toolbox (KouTeKIMs Kpereka U COSTUHECHHH )

Utilities (mosjaeMeHTHOE CpaBHEHHE JIeTalei)

3D Instant Website (ITyonukarus ¢aiinoB SolidWorks kak HTML mokymeHT, HUCTIONB3Ys

eDrawings niist mpocMoTpa)
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[Taker SolidWorks Office Premium IIpencraBnsier coboii SolidWorks Office Professional ¢
JOTIOJTHUTEITbHBIMU HHCTPYMEHTAMH:

e SolidWorks Simulation (panee Ha3zwpBaBmmiics CosmosWorks) — aHamu3 MeTomom
KOHCYHBIX 2JIECMCHTOB

e CosmosMotion (AHamu3 ABUKCHHUS )

e Mapupyr (anra. Routing) (s co3maHus myTd Mapuipyta TpyOompoBojaa, TpyO win
ANEKTPUYECKUX Kabeel Mex 1y KOMIIOHEHTaMH )

e ScanTo3D (yrwimra a7 KOHBEPTUPOBAHHS JaHHBIX, MOJydeHHBIX ¢ 3D-ckaHepa, B
MOJIEJIb)

e TolAnalyst (GD&T Tolerance analyse tool)

e CircuitWorks (mpoekTupoBaHH€ MMeYaTHBIX ILJIAT)

Tpaguunonno CAD-cucteMbl OpHUEHTHPOBAaHbI Ha CO3JaHUE T'E€OMETPUUYECKHUX
MoOJeNell U3AeNui U3 reOMETPUYECKUX MPUMHUTHUBOB, U OCHOBHOE BpeMsl B paboTe ¢
TaKUMHU CHCTEMaMH TPATUTCS HAa BBIOOP 3JEMEHTOB HYXHBIX THUIIOB M, I'JIaBHOE, Ha
BBHIOOP ONTUMAIBHOM TOCIIEIOBATEIBHOCTH HX co3aaHus. Jlajee 3aaedcTBYIOTCS
CHelHalbHble TMpPOTpaMMHbIE TPOIYKTHl JJS BBINOJHEHHS HWH)XXEHEPHOTO HIIU
TEXHOJIOTMUECKOTO aHallh3a, MO Pe3yJibTaTaM KOTOPOTO MOJIEIb KOPPEKTHUPYETCs, U
IIOPOM BEChMa CYILECTBEHHO.

Coznatenu SolidWorks Hauanm BHeOpsITh B CHCTEMY AJIEMEHTBHI SKCIEPTHOMN
CUCTEMBI, MPU3BAHHBIE COKPATUTHh 00bEM HEOOXOJIUMBIX Pa3MBIIUICHUN KOHCTPYKTOpa
Hag CAD-cuctemoit Kak  MHCTPYMEHTOM W MHUHUMH3HMPOBATh  U3IACPKKU
HEONTUMAJIbHOW TOCJIEA0BATEIbHOCTH pabOThl HAaJ MOJENbI0, TUIHMYHBIE IS
cymectBytomux napamerpudeckunx CAD-cuctem. [Iporpammusiii maket Solid Works
riyO0oko pa3BuBaeT AaHHbIM moaxon. [Iporpammusiii maker SolidWorks Bo mHOrOM
noctpoeH Ha 0a3e TexHonorun SolidWorks Intelligent Feature Technology,
cokpameHHo SWIFT. D10 KkoMIIeKC BCTPOCHHBIX SKCHEPTHBIX CUCTEM, TO3BOJISIOLIUX
Ha CaMbIX PAHHUX ATamax MPOEKTUPOBAHMS C BBICOKOW CTENEHbIO aBTOMATHU3ALMU
pemiaTh 3aJadyd  ONTUMHU3AIMU MPOEKTAa. DTO M HHXKEHEPHBIM HKCIpecc-aHaInu3
(MpoYHOCTh, a’pOMEXaHHWKa, KHUHEMAaTHKa W JUHAMHKA MEXaHW3MOB), M aHaju3
TEXHOJOTUYHOCTH (MPUMEHUTEIBHO K MEXaHW4YeCKoW 00paboTke Wiu TpeOOBaHUU K
JUTBHIO MJIACTMACC), U KOMILIEKCHAsl MPOBEPKa COOTBETCTBUS JIEKTPOHHOTO JOKYMEHTA
BBIOpAaHHBIM CTaHJApTaM, a TAK)KE aHAJU3 pa3MEPHBIX LENeH, MpOBepKa COOMpPaeMOCTH
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HU3aCuA, IIOHUCK KOH(l)J'II/IKTOB, ABTOMATHUYCCKasA IMpOCTaHOBKaA pasMcpoB n
TCXHOJOTNYCCKHUX 0603H3‘-I€HHI>1, " JaXXC aBTOMATHYCCKOC CO3IaHNEC HOBOT'O ITPOCKTA Ha

OCHOBE CYIIECTBYIOIIETO MO psALY POpMaNbHBIX TapaMeTPOB.

B memom e B mpoaykte coaepkutrcsa Oonee 250 3ampomIeHHBIX IOJB30BATEISIMU
YCOBEPIICHCTBOBAaHUHN, a Takke TmepepadOTaHHBI W ONTHMH3UPOBAHHBIN IMOJH30BATEIbCKHUI
untepoeiic. Tawke B SolidWorks cymecTBeHHO TOBBIIEHO OBICTpOACHCTBHE Tpu paboTe co
CJIO’KHBIMU cOOpKaMH, H00aBJIEeHBI HOBbIE (PYHKIIMU aHANINU3a pabOTOCIIOCOOHOCTH COOPOK, yaydIieHa
paboTa ¢ uepTexaMu, 100aBIEHbI HOBBIE TUIIBI CONPSKEHUI.

MogenupoBaHue U NOJy4EHHUE YEPTERKHO-KOHCTPYKTOPCKOM TOKYMEHTALUU — 3TO JIMIIb OJUH
U3 JTallOB HA IYTH OT NPUHATHS PELUICHUS O MPOSKTHPOBAHUS H3AEIHS O BBITyCKa T'OTOBOM
npoaykiuu. Ilostomy HeoOxomumo obecneunts npoctyn Apyrux npuioxenunit CAD/CAM  k
co3nanHoil B SolidWorks TBEpmoTenpHOM MoIETH.

Cuctema noaaepxuBaeT oOMeH nH(popMaluen yepes Cleayromme cTanaapTHee GOpMaThl:

. IGES, naunbonee pacnpocTpaHeHHBIH (opMaT oOMEHa MEXAY CUCTEMaMu O0BbEMHOTO
MOJICIUPOBAHMS,
. X T, dopmar nist oOMeHa ¢ cucTeMaM 00BEMHOTO MOJIEITMPOBAHHUS, HCTIONb3YIOIIUMH

reomerpuueckoe sapo Parasolid;

. SAT, ¢popmar mys oOMeHa ¢ cucTeMaMu 00bEMHOTO MOJICTTMPOBAHUS, HCIIONB3YIOIIUMHU
reomerpuueckoe s1po ACIS;

. STL, dopmar mns oOMeHa ¢ CHCTEMaMHd  OBICTPOTO  MPOTOTHITHUPOBAHMS

(crepeonuTorpadu4eCKUMU CHCTEMaMH);

. DXF st oOMeHa TaHHBIMH C PA3TMYHBIMU YePTEKHO-TPAPUUECKUMHI CUCTEMaMU;
. DWG na oomena nanubeiMu ¢ AutoCAD;
. VRML nnst obmMeHa naHHBIMH TPOSKTUPOBaHUs yepe3 Internet.

[Tpumep paboThl, BeimonHeHHOH B makere SolidWorks:
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Puc. 4. Monens, Beimonnennas B SolidWorks.

[Tonp30BaTento MPEAOCTABISIIOTCS HECKOJIbKO pPAa3IMYHBIX CPEACTB CO3AaHHUS OOBEMHBIX
Mozeneid. OcHOBHbIMU (hopmooOpasyronumu  onepanusiMu B SolidWorks sBISrOTCS KOMaHIbI
noGaBieHust W cHATHS Marepuana. CucremMa TO3BOJISICT BBIIABIMBATH KOHTYpP C Pa3InYHBIMU
KOHEYHBIMHU YCIIOBUSIMH, B TOM UHKCJIC Ha 3aJIaHHYIO JUIMHY WM J0 YKa3aHHOW MOBEPXHOCTH, a TAKKE
Bpallath KOHTYpP BOKpPYT 3aJaHHOW ocu. B0o3MOXHO co3naHue Tena MO 3aJaHHBIM KOHTYpaMm C
WCIIOIb30BAaHUEM HECKOJIBKHUX O0pa3yroluX KpUBBIX (Tak Ha3bpiBaeMas omeparus JoQTuHra) u
BBIJIaBIMBAHUEM KOHTYpa BIOJb 3aJaHHON Tpaekropuu. Kpome toro, B SolidWorks HeoObrvaiiHo
JIETKO CTPOSITCSI JINTEHHBIE YKJIOHBI HAa BBIOPAHHBIX TPaHSIX MOJENHU, MOJOCTH B TBEPIBIX TENax C
3a/laHuEeM DPA3IMYHBIX TOJIIMH JJS Pa3IMYHBIX T'paHel, CKPYIJIEHUS MOCTOSHHOTO U MEPEMEHHOTO
paanyca, packu ¥ OTBEPCTHUS CIOXKHOU (HOPMEI.

[Ipu sTOM cuCTeMa TO3BOJSET OTPEJAKTUPOBATH B IOOOW MOMEHT BpPEMEHU OIHAXKIBI
MOCTPOEHHBIN AJIEMEHT TBEPAOTEIIbHBIN MOAEIIH.

BaxxHoil xapaKTepuUCTHUKON CHUCTEMBI SBJISETCS BO3MOXKHOCTH TOJTYYEHHS] pa3BEPTOK IS
CIPOEKTUPOBAHHBIX JleTalled W3 JIMCTOBOro Marepwana. llpu HEOOXOAMMOCTH B MOJETb,
HAXOJSIIYIOCS B pa3BEPHYTOM COCTOSIHUU, MOTYT OBITh JOOABJICHBI HOBbIE MECTa CrH0a U pa3InyHbIC
KOHCTPYKTHBHBIE 3JIEMEHTBI, KOTOPbIE M0 KAKUM-TTHO0 IPUYMHAM HeJlb3s ObLIO CO37aTh paHbIIIe.

[Ipu mpoekTupoBaHHM JAeTajieil, W3rOTOBISEMBIX JUTHEM, OUYEHb IIOJIE3HON OKa3bIBaeTCs
BO3MOXXHOCTh CO3/IaHUS Pa3bEMHBIX JIMTEHHBIX GopM. Ecnu nms paboThl HEOOXOAMMO UCIOIB30BATh
KaKHe-TM00 4acToO MOBTOPSIOIINECS KOHCTPYKTUBHBIC 3JIEMEHTHI, HA TTIOMOIIh IPUXOAUT CIIOCOOHOCTh
CUCTEMBI COXPAHATh MPUMHUTHUBBI B BUJIE OMOINOTEUHBIX JIEMEHTOB.

Kpome mpoextupoBanusi TBEpAOTENbHBIX Mojeneit, SolidWorks 97 mnomnmepxuBaer u
BO3MOXXHOCTh TMOBEPXHOCTHOTO TpEICTaBiIeHHUS O0bekTOB. Ilpu paboTe C TOBEPXHOCTIMU

UCTIOJB3YIOTCS T€ K€ OCHOBHBIE CHOCOOBI, YTO M Tpu pabore ¢ TBEPABIMU TelamMH. Bo3MOXHO
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MOCTPOCHHUE IMOBEPXHOCTEW, HIKBUIUCTAHTHBIX K BBIOPAHHBIM, a TaK)Ke€ HMIIOPT MOBEPXHOCTEH U3
JIPYTUX CHCTEM C UcToiab3oBanreM ¢opmara IGES.

3HAYUTENBHO YHPOLIAIOT paboTy MHOTOYMCIIEHHBIE CEPBUCHBIE BO3MOXKHOCTH, TaKHe Kak
KONMPOBAaHWE BHIOPAHHBIX KOHCTPYKTHUBHBIX JJIEMEHTOB MO JIMHUM MM TIO KPYry, 3epKajbHOE
0TOOpakeHHe KaK YKa3aHHBIX MPUMUTUBOB HJIK MOJIEIH.

[TocTostHHOE COBEPIIICHCTBOBAHWE W paciupeHue (QyHKIHOHAIBHBIX Bo3MokHOcTel CAIIP
3aKOHOMEPHO IMPUBOJUT K TOMY, UYTO C Ka)JOM HOBOW BEPCUEN HAYMHAIOLIKMM I10JIb30BATEIISIM BCE
CJIO’)KHEE CTaHOBHTCS OCBaMBaTh Nporpammubie mpoaykTel. SolidWorks Corp. Bcerma nuaupoBaia u
MpoJo/kKaeT ObITh TEPBOM Cpelr 3amaJHbIX KOMIAHWM, MPEeACTaBISAIONMX CBOM MPOAYKTHI Ha
POCCHIICKOM DBIHKE, B MOJJEPKKE PYCCKOTO SI3bIKA M OTEYECTBEHHBIX YEPTEKHBIX CTAHIAPTOB.
IIpocToTa M3yueHUs — ATO COKpAIllEHHWE 3aTpaT HAa OCBOECHUE INPOJYKTa U, B KOHEUHOM CUeTe, Ha
BHelpeHHe cucTeMbl. Pycckas noxymentamms SolidWorks cpemu monb3oBareneit CAIIP Bcerma
cuMTaNach JIy4lIMM OoOpa3loM ONUCAHUS TEXHUYECKUX BO3MOXKHOCTEHM CHCTEMBI, U C KaXKJ10il HOBOM
BEpCHe CUCTeMbI JOKYMEHTAallUs CTAHOBUTCS Bce MH(GOPMATUBHEHN, OCTaBasCh MPU 3TOM MOHSITHON U

yIOOHOM U1 BOCTIPHSITHSI.
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T-FLEX CAD

Kpatkas uadopmarus:

Cucrema mnapamerpuueckoro mnpoektupoBanuss u uepueHuss T-FLEX CAD gsnsercs
pa3paboTkoit poccuiickoit ¢pupmsl "Tonm Cucrtemsr". Cucrema o0JIafaeT CIEIYIOIIUMUA OCHOBHBIMHU
BO3MOYKHOCTSIMU:

® [1apaMeTPUYECKOE NPOEKTUPOBAHUE U MOJIEIUPOBAHUM;
® TIPOCKTHPOBaHHE COOPOK U BBINOJIHEHHE COOPOUHBIX YEPTEKEH;

® TOJHBIN HAOOP QYHKIIUNA CO3/IaHUS U PEAAKTUPOBAHUS YEPTEIKEH;

® MIPOCTPAHCTBEHHOE MOJEeTUpOBaHue, Oasupyromeecs Ha TexHonoruu ACIS;
® [apaMeTpUUYECKOEe TPEXMEPHOE TBEPAOTEIBHOE MOJAEIUPOBAHHE;

e yIIpaBJIEHUE YEPTEKAaMHU; IIOArOTOBKA JAHHBIX 1 cucteM ¢ UIIY;

¢ HMUTANUA ABUIKCHUA KOHCTPYKIIUU.

Cuctema T-FLEX CAD mnonana B 0630p 3a 1997 rox myumux CAIIP.

Pazpabotuuk - Ton-Cuctemsl, Mockaa.

«T-FLEX CAD» sBusercst simpom komruiekca «T-FLEX CAD/CAM/CAE/CAPP/PDM» —
Habopa CpeCTB Ui pelIeHHs 3a7ja4 TEXHUUYEeCKON MOATOTOBKH MPOU3BOACTBA B PA3IMYHBIX OTPACIIAX
npoMblIieHHOCTH. KoMIieke oObenuHseT CUCTEMBl AJi KOHCTPYKTOPCKOTO M TEXHOJIOTMYECKOTO
MIPOEKTUPOBAHMSI, MOIYJIH TIOJITOTOBKY YIPABISIONUX MPOTrpamMm st cTaHKOB ¢ UITY 1 nHXKeHepHBIX
pacuéroB. Bce mporpamMmbl kKoMmIuiekca (QYHKITMOHUPYIOT Ha €AMHOW MH(OpMAIMOHHOHN mmiatdopme
CUCTEMBI TEXHUYECKOTO TOKYMEHTOO00pOTa U BEJCHHS COCTaBa U3eNU.

CAIIP T-FLEX CAD 3D mnocrtpoena Ha reomerpuueckoM siipe Parasolid, koTopoe ceroans
cuuTaercs Jy4dmuM siapoM ais 3D-monenupoBanus. Ha cerogusimauii nenp cucremsl Ha Parasolid
yctaHoBieHbl Ha 6osee yem 1.000.000 pabounx mect mo Bcemy mupy. Mcmons3oBanue sapa Parasolid
He Tosbko obecrieunBaer T-FLEX CAD 3D MomHbIMA ¥ HaJIG)KHBIMH HHCTPYMEHTAMH, HO TAaKXKe U
WHTETPAIUIO C IYYIITUMH IPOTpaMMaMH MTPOCSKTHPOBAHUS U pacueToB [7].

[IpoextupoBanue u 3D-moxenupoBanue B T-FLEX CAD 3D MoXeT OCYIIECTBIATHCS Kak
HEMOCPeNCTBEHHO B 3D-mpocTpaHCTBE, TaK U Ha OCHOBE JaHHbIX 2D-ueptexa. [IpoekTupoBUIMK
MOXET BBIOpATh JIFOOOM c1oco0 padOTHl MIIH MX KOMOWHAIIHIO.

Pabouee mpoctpanctBo T-FLEX CAD 3D enuno kak st COOpPOK, TaK W JUISI OTIEIBHBIX
neraneld, B HEM JOMycKaeTcsi paboTa C HECKOIbKUMH TeidaMmu. JlomyckaroTcsi OyJeBbl OIepaluu
(cmoxeHue, BHIYMTAHME, NEPECEUCHHE) MEXIY TeJaMH U MOBEPXHOCTAMHU. EIMHCTBO MOAETHHOTO
MPOCTPAHCTBA, MHOTOTEJILHOCTh CIIEHBI, eAMHO00pa3ue padoThl ¢ TBEPAOTENbHBIMU 3D-MoaensiMu u
MIOBEPXHOCTSMHM, YIIpPaBICHHE TEJIaMU CO3JAI0T YHHMKAJIbHBIE BO3MOXKHOCTH Ul pealu3aluu
Pa3IMYHBIX 33]a4.

Komanzaa ¢oropeanuctuyHoro m3o0pakeHHsl BBIBEJET KAaYECTBEHHYIO KapTUHKY C Y4YETOM
MaTepuaia Aetaid. MolHas mojcucTeMa co3/1aHus cnenupuKanuii aBTOMaTUYECKHU 110 BCTaBJICHHBIM

(dbparMeHTam creHepupyeT crenupuKanno, KoTopas OyaeT napaMmeTpuiecku cBsizana ¢ 3D-mMoaenso.
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Jnst co3manust 6a30BBIX AneMeHTOB u3nenuit npu 3D-monenupoBannu B T-FLEX CAD 3D
WCIIONB3YeTCsl cheayronuii Habop 3D-omeparuii: BBITAJIKMBAHUE, BpAIICHHWE, TEJIO IO CEUYCHHSIM,
000JI0YKa, TENO MO TPACKTOPUH, YKIOH, TPYOOINPOBOJ, CIIIAKMBAHWE, CO3JAHUE JIMHEHHBIX U
KPYTrOBBIX MAaCCHBOB, OTCEYEHHWE, MPYKUHBI, CIIHPATH, CO3/IaHUE OTBEPCTUN, HAHECEHUE PE3bObI.
Hcnonp3yroTes crenuain3upoBaHHbIe TPYIIbI KOMaHA Uil paOOThI: C JMCTOBBIM MaTepuajioM,
TpyOOIPOBOIOM, TPAHSIMU MOJIEIH.

I'pynma xomana mns  paboThl C JUCTOBBIM  MaTepHaliOM CYIIECTBEHHO oO0jerdaer
MOJICTTUPOBAaHUE TOHKOCTEHHBIX JAeTaneil. Moaenupys mporecchl THOKU M IITaMIIOBKH, KOHCTPYKTOP
MOXKET CO3/7aBaTh CIIOKHBIE MOJIENH JIMCTOBBIX JA€Tajel M MoJy4daTb MCXOAHBIE 3arOTOBKU ISl MX
W3TOTOBJICHHUS.

[Ipu paboTe ¢ JAUCTOBBIM MAaTEpPHAIOM YYHTHIBAIOTCS CIEIUAIBHBIE MMapaMeTpPhl 3arOTOBOK
(xoa¢punment HeiTpansHOro cios u Ap.). [Ipu pabore ¢ maHHON rpynmol KOMaHI OTCYTCTBYIOT
OTpaHMYEHUS] Ha HCIIOJIb30BAHME IPYTUX HHCTPYMEHTOB TBEPIAOTEIBHOTO U MOBEpXHOCTHOro 3D-
MOJIETTMPOBaHUS (BBITAIKUBAHUS, BPALLIEHUS, OTBEPCTUM, Pe3b0, CrIIaXKUBaHUM U T.J1.).

YHukaneHelid uHTEpdEiic komanasl «Ilo cedeHnsM» MO3BOJISET CO3/aBaTh TeJla U MOBEPXHOCTH
Pa3IMYHOM CIOXHOCTH: TBEpIbIE Tela, MOBEPXHOCTH W3 Habopa mpoduiiei, myreid, pedep, y3ioB.
[TonnepxuBaercs yrnpaBieHHe TOUKAaMH COOTBETCTBUS Ha MPOPUIISIX CEUCHUH.

Bo3MOXXHOCTh  CO3AaHMS OSKBUAMCTAHTHOTO Teja TIO3BOJSIET CO3/1aBaTb HE  TOJIBKO
YBEJIMUEHHBIC TeJa, HAPUMEDP, Ha BEJIMYMUHY YCaIKU MPH JIUThE, HO U 000JIOYKH K UCXOAHOMY TeTy, a
TaK>Ke BBIPABHUBAThH BHICTYMAIOIIUE JIEMEHTHI OTHOCUTENLHO CIIOKHOUW (PaCOHHOI MOBEPXHOCTH.

T-FLEX CAD mnpemraraeT MHOTO YHUKaIbHBIX (YHKIMH B KOMAaHIAaX CO3JaHUS
BCIIOMOTATENIbHBIX JJIEMEHTOB - 3D-moctpoenmit. Hampumep, B KoMaHIe co3gaHus PO
CYILIECTBYET BO3MOKHOCTb IMOCTPOCHHS PAa3BEPTOK TPEXMEPHBIX TEJ, B TOM YHUCJE BKIHOYAIOUIUX
UAJTUHIPUYECKUE, KOHUYECKUE U JIMHEHYaThle TOBEPXHOCTH.

[Tpodune MOXHO co3gaBaTh HE TOJIBKO Ha OCHOBE 3aMKHYTOW OOJacTH, HO M Ha OCHOBE
MPOM3BOJILHOTO Habopa nuHUN n300pakeHus. [Ipu HEOOXOIUMOCTH, JTUHUSIM KOHTYpa MOXKET OBbITh
Ha3Ha4YeHa TOJIIHHA.

OtmuuutensHoit ocobeHHOCTRI0O T-FLEX CAD 3D 0T aHamoOTHYHBIX CHCTEM SIBIISETCS
BO3MOKHOCTh pacrojiarath Ha «imcte» 2D-0OkHa HECKOJIBKO pa0ouux MOBEPXHOCTEH (IUTOCKOCTEH).
OT0 naeT BO3MOKHOCTh HE TOJBKO MapaMeTpUYecKd YBS3aTh BHJbI, HO W Hauboliee eCTeCTBEHHBIM
obpazom paborath Haa 3D-o0Bogamu CyAOB MO TEOPETHYECKHM YEpTEXaM MM IMPOEKTUPOBAThH
rpeOHO BUHT B IMUIMHIPUYECKON CHCTEME KOOPAUHAT U pellaTh IPYTUe 3a/1aum.

T-FLEX CAD 3D mno3BosisieT o0ecrednBaTh aCCOMATUBHOCTH YepTexa u 3D-Moaenu, To ecTh
W3MEHEHHE [apaMeTpoB uepTexka OyAeT MNPUBOAUTH K H3MeHeHuto 3D-monenu, a u3MeHEHHe

napameTpoB 3D-Monenu OyAeT aBTOMaTHYECKH OOHOBIIATH YEPTEXKH, CO3/IaHHBIE TT0 HEM.
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Puc. 5. UnTepdeiic mporpammer T-FLEX CAD.

T-FLEX CAD 3D no3Bosisier pabotath ¢ cOopouHbIMU 3D-MOaeIsIMU CITPOSKTUPOBAHHBIMH 110
CXeMe Kak OT JleTalu K cOOopke, Tak U HaoOOpoT - oT cObopku k aeranu. 3D-cobopka B T-FLEX CAD
napaMeTpuueckasl - OHa COCTOUT M3 OTIENIbHBIX JAeTanel, CBA3aHHBIX MEXIy COOOW IepeMeHHBIMHU,
00 COMPSHKEHUSIMH. DTO O3HA4yaeT, 4YTO NMPU HU3MEHEHUHU pa3Mepa WU TOJOKEHUs KaKoH-JInOo

JleTanu, Apyrue OyayT aBTOMAaTHYECKU CKOPPEKTUPOBAHBI.
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