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PABOYASA ITPOTPAMMA JINCIUTIIJIMHBI

Pa3znesibl paGoueii mporpamMmmbl
1. Ilenu ocBOCHUS AUCHUILTUHBI. [lepedeHb IaHuPyEeMbIX pe3yIbTaTOB 00yUeHHs.
2. MecTo AUCIUIUTHHBI B CTPYKTYpe 00pa3oBaTeIbHON MPOTPAMMBI.
3. Crpykrypa 1 conep>kaHnue AUCLUILINHBIL.

4. TlepeyeHb y4eOHO-METOTUIECKOTO O0CCIICUEHUS IJIsi CAMOCTOSITENILHON pabOThI
00y4Yaromuxcs 1Mo AUCHUTUIIHHE.

5. @POoHA OLEHOYHBIX CPEACTB JIs IPOBEACHUS IIPOMEKYTOUHOM aTTeCTalUU
00y4YarOLINXCs 110 TUCIUIUIUHE.

6. IlepeueHb OCHOBHOM U TOTIONIHUTEIBHON y4eOHOM TUTEepaTyphl, HEOOXOJUMOM IS
OCBOCHHSI TUCIIUILIIHHBI.

7. Tlepedenp pecypcoB HH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTn « HTepHEeTY,
HEOOXOMUMBIX JIJISl OCBOCHUS AUCIUILTUHBIL.

8. MeToaudeckue yka3aHus JJIs 00yJaroIIuXCs 10 OCBOCHHUIO TUCITUTIIINHBI.

9. Ilepeuenb HHOOPMALMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX MIPH OCYIIECTBICHUH
00pa30BaTeIbHOTO Mpoliecca Mo AUCIUILIHHE.

10. Onucanne MaTepuaIbHO-TEXHUIECKOM 0a3bl, HEOOXOAMMOM ISl OCYIIIECTBICHUS
00pa3oBaTeIbHOTO MPOIIECCca MO AUCIUIUIHHE.

Ipuioxkenus k padoyeil mporpaMMe QM CHUATIINHbBI

[Tpunoxenue 1. AnHOTaMs paboyeil mporpamMmbl
[Tpunoxenue 2. [IpukperneHusie Gaitipt

[Tporpamma cocraBieHa B coorBeTcBur ¢ TpeboBanusimu CYOC MAU, pazpaboTaHHOTO Ha
ocHoe ®I'OC BO (3++) no nanpasnenuto 24.03.05 JIBurarenu jeTareabHbIX alapaToB

ABTOpPBI IPOTPaMMBbIL:

ba6un C.B.

3aBenyromuii ooecneunBaromeid kadenpoit TITA/L

[Tporpamma omoOpeHa:

3aBenyromnuii BeITycKaromiel kadenpoit
TITAZ Hupextop Bbimyckatomero guinuana CT
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1. HEJX OCBOEHUS JUCIHUIIJIMHBI. IIEPEUYEHD
IIJIAHUPYEMBIX KOMIIETEHIIU U PE3YJIBTATOB

OBYYEHMUA.

enbto ocBoenus aucuuiuiniel [ Ipumenenne CAD-cucTeM B MpOEKTUPOBAHUM JIBUTATENICH
JIA siBRsieTcst TOCTHMIKEHUE CIEyIONUX pe3ynbsratoB ocBoeHuUs(PO):

N

Hudp

Pe3yabTar 00yueHust

3-1(TIKP-9.1)

3HaTh METOABI YUCICHHOTO UCCIIETOBAHMS KOHCTPYKITUH
ABUAIIMOHHBIX JIBUTATEJICH, X Y3JIOB U AJIEMEHTOB.

B-1(ITKP-9.1)

BJ'IaI[eTI) HaBbIKaMU YHUCJICHHOI'O MOACTIUPOBAHUA KOHCTp}’KI_H/If/'I
ABHAILIMOHHBIX U PaKCTHBIX ,Z[BI/Il"aTeJ'Ief/'I, CHJIOBBIX U
OHEPICTUUCCKUX YCTAHOBOK

V-2(TIKP-9.2)

YMeTh NpOoN3BOIUTE aHAJIU3 KOHCTPYKIIMOHHON MPOYHOCTH
y37I0B U JieTasiel, BO3HUKAIOUINX B Ipolecce padoThl
aBUAIMOHHBIX JIBUTATENeH

B-2(ITKP-9.2)

Bramers HaBbIkamMu pacdyéTa ¥ aHaIM3a KOHCTPYKIIMOHHOM
MIPOYHOCTH ¥ IepopMaliiii y37I0B U JIeTaJIeld aBHAITMOHHBIX
JIBUTaTEICH

3-2(TIKP-10.2)

3HaTh METOAKI BBIITOJIHEHUS YUCIEHHOro U 3-D
MOJICITUPOBAHUS, pacuéTa U aHaIM3a KOHCTPYKIIMOHHON
MIPOYHOCTH

B-1(JI[K-1.1)

Bnanets Meromamu 3-D MonennpoBaHue, YUCICHHOTO pacyeTa
Y aHAJIN3a KOHCTPYKIIMOHHOM TPOYHOCTH JIeTaei
aBUAIMOHHBIX JIBUTaTeIeH

V-1(JIIK-1.1)

YMeTh BBIIONHATH 3-D MoaenupoBaHue, YUCIECHHBIN pacyeT 1
aHaJIN3 KOHCTPYKIIMOHHOMN MPOYHOCTH JeTanel aBUalliOHHbBIX
JIIBUTaTEICH

3-1(JUIK-1.1)

3HaTh OCHOBBI 3-D MOoAenMpOBaHuUs, YUCICHHOTO pacyeTa u
aHaJIM3a KOHCTPYKIIMOHHOMN MPOYHOCTH JeTanel aBUallMOHHbBIX
JIIBUTaTEIECH

3-1(JUIK-1.2)

3HaTh METOBI ACCOILIMATUBHOTO MapMeTpruieckoro 3D
MOJICITUPOBAHUS

10

B-1(JI11K-1.2)

BrnaneTts MeTogamu accouMaTUBHOTO MapMeTpuueckoro 3D
MOJICITUPOBAHUS

11

3-1(JUIK-7.2)

3HaTh NPUHLIUIIBI ABTOMAaTU3UPOBAHHOTO MMPOEKTUPOBAHMUS
(CAIIP) TexHONMOTHYECKHE MPOIECCHI KaK COCTaBHYIO YacTh
JKu3HeHHOro m3nenuit JIJIA

12

V-1(TIKP-13.1)

YMeTb pazpabarsiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO
nokymenTaruio BPJI, obopmiisite 3akoHUCHHBIS
MIPOEKTHO-KOHCTPYKTOPCKHE PaOOThI

13

V-2(TIKP-13.2)

YMeThb pazpabarsiBaTh pab0UyI0 MPOEKTHYIO U TEXHUYECKYIO
nokymenTtaruio ['TII, obopmiiaTh 3akoHUCHHBIE
MIPOEKTHO-KOHCTPYKTOPCKHE PAOOThI

14

B-2(ITIKP-13.2)

Bnagetrs MeTogamu u criocod0aMu IpOEKTUPOBAHUS U
KOHCTpyupoBaHus neraneu, y3inoB ['T]]
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[Tepeuncnennbie PO aBIsrOTCS OCHOBOM 17151 (HOPMHUPOBAHUS CIASAYIOIIMX KOMITCTCHITHIA:

N udp

KoMmnerenuus

1 AIIK-1

CriocoOHOCTH BBINONHATE 3-D MonenupoBaHusl, YUCICHHBIHN
pacd€T U aHaINU3 KOHCTPYKLMOHHOW IIPOYHOCTHU U ACTaIe
ABHUALIMOHHBIX JBUraTEIICH

2 JIIK-7

CriocoOHOCTh pa3padarhiBaTh C UCIOIH30BAHUEM MTAKETOB
CHCTEM aBTOMaTH3UpoBaHHOTO IpoekTupoBanus (CAIIP)
TEXHOJIOTMUECKHE MTPOLIECCHI KaK COCTABHYIO YacTb
»Ku3HeHHoro u3aenui JIJIA

3 [IKP-13

CrniocobeH yyacTBOBaTh B paboTax MO MPOSKTUPOBAHUIO U
KOHCTPYHpOBaHUIO aeTanel, y3nos JIJIA, paspabarsiBaTh
IIPOCKTHYIO U TEXHUUYECKYIO JOKYMEHTALMIO IIPYU BBIIIOJTHEHUU
ACKU3HBIX, IPOEKTOB IPU IPOEKTUPOBAHUH d1eMeHTOB [IJIA

4 [IKP-9

CriocoOeH BBIMOTHATH YHCICHHOE MOJICTTUPOBAHUS, PAaCcUET U
aHaJN3 KOHCTPYKIIMOHHOM NMPOYHOCTH U iehopMaruii y37I0B U
JeTajeil, BO3HUKAIOIUX B Ipolecce padoThl aBUAIMOHHBIX
JIBUTaTeNneH

5 [IKP-10

Crioco0OeH cOCTaBIsATh ONMUCAHUS TPUHIIUIIOB ACUCTBUS U
YCTPOMCTBA IPOECKTUPYEMBIX U3AEIUIN C UCIIOIb30BAHUEM
COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI

6 JIIK-10

CriocoOHOCTh MPUMEHSATH METOIbI AITOPUTMH3AIMU U
[IPOrpaMMHUPOBAHUS U1 PELICHUS IPUKIIAIHBIX HHKCHEPHBIX
3aja4, aHaJIM3a UHPOPMALIUN U MOACITUPOBAHHUS

Wuaukatopbl 1OCTHKEHUS KOMITETEHIUH, CIy)Kalliue Ui MPOBEepKU cHOPMUPOBAHHOCTH
YacTH COOTBETCTBYIOIIEH KOMIETEHIIHH:

N HIndpp Nuauxarop koMneTeHunu
BrInoHsieT MpOEKTUPOBAHNE KOHCTPYKIUHI AETAIEN U Y3II0B
JUUIA B naeonoruu BapuaTUBHOIO
KOHCTPYKTOPCKO-TEXHOJIOIMYECKOTO MOJIETTUPOBAHUS C
1 ATIK-1.1 ucnonb3oBHueM cpeacts CAD/CAM/CAE
Hcnonp3yeT cpelicTBa aBTOMAaTU3aLMN COBPEMEHHBIX
CAD/CAM/CAE- cucrem ans
2 AIIK-1.2 KOHCTPYKTOPCKO-TEXHOJIOTHYECKOTO IIPOEKTUPOBAHUS
OO6nagaet 3HaHUSMH TPUHIIUIIOB aBTOMAaTH3UPOBAHHOTO
IIPOEKTUPOBAHUS TEXHOJIIOTHYECKUX MPOLIECCOB C
3 JIIK-7.2 ucnoas3obiBanue CAD\CAM\PDM cucrem
DopMyIUpyeT OCHOBHBIE TEXHUYECKUE KOHCTPYKTHBHBIE
4 [IKP-10.2 [I0KAa3aTely IIPOCKTUPYEMBIX U3EIUN
JIeMOHCTpHUpYET 3HAHHUS METOIOB U CIIOCOOOB MPOEKTUPOBAHHUS
5 [IKP-13.1 U KOHCTPYUPOBaHU AeTasel u y3108 BP/]
JIeMOHCTpHUpYET 3HaAHHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
6 [IKP-13.2 Y KOHCTPYUPOBaHUs AeTasel u y3108 I'T/]
IToaroToBieH NpUMEHITh METOJUKH YHCIEHHOTO
7 [TIKP-9.1 MOJEINPOBAHUSA
IIpou3BoauT pacd€Tsl U aHAIU3 KOHCTPYKLIMOHHON IIPOYHOCTH
8 [IKP-9.2 u neopmanuii y3/oB U AeTajieil aBUallMOHHbBIX ABUraTeIeh
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DopMyIIHpyET OCHOBHBIE TEXHUYECKHE KOHCTPYKTHBHBIE
9 [IKP-10.2 [I0KAa3aTely IIPOCKTUPYEMBIX U3EIUN

JIeMOHCTpHUpYET 3HaHHUS METOIOB U CIIOCOOOB MPOESKTUPOBAHHUS
10 [IKP-13.1 U KOHCTPYUPOBaHU AeTasel u y3108 BP/]

JIeMOHCTpHUpYET 3HaHHUS METOIOB U CIIOCOOOB MPOEKTUPOBAHHUS
11 [IKP-13.2 Y KOHCTPYUPOBaHUs AeTasiel u y3108 I'T/]

IToaroToBieH NpUMEHITh METOJMKH YHCIEHHOTO
12 [IKP-9.1 MOJEINPOBAHUS

IIpou3BoauT pacd€Tsl U aHAIN3 KOHCTPYKLIMOHHON IIPOYHOCTH
13 [TIKP-9.2 1 pedopmanuii y3710B U AeTalleil aBUAITMOHHBIX JBUTATEICH

2. MECTO JUCIMII/IMHBI B CTPYKTYPE
OBPA3OBATEJBHOM ITPOI'PAMMBI.

Jucuunnuna [Ipumenenne CAD-cucteM B IpoekTHpoBaHuu Asurarenei JIA ssnsercs
MPEAUIECTBYOIIEN U MTOCIEAYIOIIEH IS CIEAYOINUX JUCLHUIUINH:

| N | IIpeamecTByomue TUCHUNINHBI | Iocaenywmme 1MCUNIIAHBI
3. CTPYKTYPA U COAEP KAHUE JUCIHUITJINHBI
OO01mast TpyI0eMKOCTh IPAKTUKH COCTaBIseT 4 3aueTHBIX(bIe) eneHutl(bl), 144 gaca(oB).
Bcero ¢
Monyas Paszen JleKuu IIpaktnu. |JIaGopart. CPC Bcero [3xk3amMenamu
3aHATHA paﬁoTu yacoB H
KYPCOBBIMH
[Ipumenenne CAD |Benenue 2 0 0 1 3 144
CUCTEM B
MIPOEKTUPOBAHUH
nsurarenen JIA
Crpykrypa nmpouecca| 2 2 0 2 6
MIPOCKTUPOBAHUS
Knaccudukarus u 2 2 0 11 | 15
pa3-HOBUJIHOCTHU
CAIIP
Bunsr obecrieuenns 2 2 4 6 14
CAIIP JJUTIA
ABTOMaTH3UpOBaHHO | 2 2 0 5 9
e
CTPYKTYpHO-IIapaMeT
puyeckoe
MPOCKTUPOBAHUE
Mertonant 2 2 0 3 7
ONTUMU3ALNH
KoHCTpykumid JIJIA
Mertonn! ananmsa 2 2 8 15 | 27
KOHCTPYKLIMH
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ABTOMAaTU3UPOBAHHO 2 12 12 37 | 63
€ MPOEKTUPOBaHKE
3JIEMEHTOB
koHCTpykumu /JJIA B
HPUKJIaHBIX
porpaMmax
Bcero 16 24 24 80 | 144 144
3.1. Jlekuuu
Ne Oobem
/I Pa3zgen nucuunanHbI JaCOB Tema JeKnuu
1|1.1.BBenenue 2 Bsenenue
2|1.2.Ctpykrypa nporuecca 2 Crpykrypa npouecca IpoeKTU-pOBaHUS.
IIPOCKTUPOBAHUS [lonstue o CALS TexHomorusx.
3 |1.3.Knaccudukanus u 2 Knaccudukanus u pas-nosunnoctu CAIIP
pa3-noBugHoctu CAIIP
411.4.Bunsr obecriedeHust 2 Bunet o6ecieuenus CAIIP JIJTA
CAIIP JUTA
5[1.5.ABTromMaru3upoBaHHOE 2 ABTOMaTHU3UPOBaHHOE
CTPYKTYpPHO-IIapaMETPUUECK CTPYKTYpHO-IIapaMETPUIECKOE
0€ MMPOEKTHUPOBAHHE IIPOEKTHPOBAHNE
6(1.6.MeTroasl onTUMH3ALMH 2 Mertoabl ONTUMH3ALUN KOHCTPYKLIHMA
KoHcTpykimi JIJIA
7|1.7.Metonpl aHanu3a 2 Meroabl aHaIM3a 3JIEMEHTOB KOHCTPYKIIUN
KOHCTPYKLIUI JUIA
8|1.8.ABTOMaTHN3MpOBaHHOE 2 ABTOMaTH3UPOBAHHOE NTPOEKTUPOBAHKE
IIPOEKTUPOBAHUE IIEMEHTOB 35Ie-MEHTOB KOHCTpYKUMH JIJIA B pUKIaIHBIX
koHcTpykiuu /JJIA B Iporpammax
MPUKJIAJHBIX TPOrpaMMax
Hroro: 16
3.2. Conep:xanue JeKI Uil
1.1.1. Beenenue (A3:2,CPC: 1)
Tun nexkumu: HpopmanonHas JeKus
®opma opranuzanum: Jlexnus
Onucanme: OOuiue nonoxxkeHusi. OObEKTH U ACMIEKThl ABTOMAaTU3UPOBAHHOTO
IIPOEKTHUPOBAHUS JABUraTeNIel Jie-TaTeNIbHBIX anmnapaToB. Ha3Haue-Hue u
LI€JIN aBTOMAaTU3UPOBAH-HOI'O IPOEKTUPOBAHUA. DPPEKTUBHOCTh
JEUCTBYIOLINX CUCTEM aBTOMaTU3UPOBAHHOIO POEKTUPOBAHMSL.
Onpenenenue CAITP
1.2.1. Crpykrypa npouecca npoektu-poBanus. [lonsaTue o0 CALS texnosorusx. (A3: 2,

CPC: 1)
Tun Jexknumn:

®opma opranuszanum: Jlexuus

Nudopmanmonnas nexus
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Onucanue: CTpyKTypa npouecca npoeKkTu-poBanus. Mepapxudeckas cTpyk-Typa
MIPOCKTHBIX Crienu(PUKAIUN U HepapXUUECKUE YPOBHHU ITPOCKTH-POBAHUS.
Oransl )xu3HeHHoro 1ukia n3genui. [loastue o CALS TexHOIOTHIX.

1.3.1. Kuaaccuduxanus u paz-nopuaHoctu CAIIP (A3: 2, CPC: 1)
Tun nexkuuu: MHpOpMaoOHHAS JTEKIUSI
dopma opranuzanum: Jlexuus
Onucanme: Kiaccudukanus u pazHoBunHo-ctu CAITP. Knaccudukarus o FOCT.
Knaccudukanus no npu-MeHUMOCTH, 10 YPOBHIO aBTOMa-TU3aIUH, 110
MIPOTrPaMMHBIM BO3-MOXKHOCTSIM, 10 BO3MOKHOCTH PaCIIMPEHUS, 110
TEXHUYECKUM XapaKTEPUCTUKAM, IO SKOHOMHUYE-CKUM XapaKTEPUCTUKAM

U T.JI.
Tpeboanus k CAIIP

1.4.1. Buasi ob6ecneuenuss CAIIP JJIA (A3: 2, CPC: 1)
Tun nexkumu: HpopmanonHas JeKus
®dopma opranuzanum: Jlexnus
Onucanue: Bunasl ooecrieuennss CAITP. Ma-tematudeckoe oOecIieueHue,
po-rpaMMHOe obecnedeHne, HHGOp-MaIMOHHOE, TUHTBUCTUYECKOE,
TeXHUYEeCKoe obecneueHne, MeTo-auueckoe. CTpykTypa u TpeOoBa-HHS K
TEXHUYECKOMY obOecrieue-HuIO.

1.5.1. ABTOMATH3MPOBAaHHOE CTPYKTYpPHO-IIapaMeTpH4ecKoe npoekTuposanue (A3: 2,

CPC:1)

Tun aexkuuu: WHbopMmannoHHas TeKuus

dopma opranuszanum: Jlexuus

Onucanme: OTanbl IPOEKTUPOBAHUS C HC-110JIb30BaHNEM DOBM.
CTpyKTyp-HO-IapaMETPUUECKOE AITOPUTMH-YECKOE TPOEKTUPOBAHHUE.
[Tocta-HOBKA 3a7a4M apaMeTpudeckoro cuHre3a. O600mEHHAs cxema
CTPYKTYpPHO-IIapaMETPUUECKOTO CUHTE3A.
ITocTaHOBKa 3a1a4M CTPYKTYp-HOTO CUHTE3a. THUIIOBBIE TPOLIECCHI
ctpykrypHoro cunte3a B CAIIP JIJTA. MeTtoas! CTpyKTYpHOTO CUH-TE3a.

1.6.1. Metonsl onTuMH3aNMN KOHCTpYKIuil (A3: 2, CPC: 1)

Tun nexkunu: HpopmanonHas JeKus

®opma opranuzanum: Jlexnus

Onucanue: Kpurepun ontumansaoctu JJJIA
0630p MeTooB onTUMansHOTO MpoekTupoBanus [{JIA. Knaccu-dukamms
METOI0B ONTHUMHM3AIMH. PerynsapHpie MEeTOAbl ONITHUMHU3A-1IUH.
Omnpenenenus skcTpeMmyma auddepenimpyeMoit GpyHknn. CUMILIEKC
metoz. [Ipsimbie MeTo-Abl. MeTob! osTHOTO Nepedopa, MTOKOOPAUHATHOTO
cnycka (I"ayca-3einens). Metoxa rpaauenTa. [lo-uck Mmakcumyma mesneBou
(GYHKIIMHM METOJIOM JUXOTOMHUHU. MeTo[| 30J10TOT0 cedeHust. MeTobl
ONTHMHU3ALUU MOTUMO-JANbHBIX LEIEBBIX (YHKIIUMA.

1.7.1. Mertoabl aHaau3a 3j1emMeHTOB KOHCTpYKumid IJIA (A3: 2, CPC: 1)
Tun nexkumu: HpopmanonHas geKus
®opma opranmzanmu: Jleknus

Onucanue: MeToa KOHEUHBIX 3JIEMEHTOB IPH MPOEKTUPOBAHUU d11eMeHTOB JIJIA.
MKD B nporpamMmax aHajau-3a MEXaHMYECKON MPOYHOCTH HJIEMEHTOB
JJIA ux u TemioBoro aHaiau3a.
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1.8.1.

ABTOMATH3HNPOBAHHOE NPOCKTHPOBAHHUE Jj1e-MeHTOB KOHcTpykuuu /IJIA B
NpUKJAAHBIX Iporpammax (A3: 2, CPC: 1)

Tun Jexknumn:

dopma opranuszanum: Jlexuus

Onucanmue:

Nudopmanmonnas nexus

IIpoextupoBanue eMeHToB KOHCTpYKIUH JIJIA ¢ ncnons3oBa-HuEM

nakera T-flex. [locTpoeHne AByXMEpHBIX MOJIEIEH, 3JI€MEHTHI
o0orareHus yepTexa, IOCTPOCHHUE TPEXMEPHBIX MOZIETIeH, TOCTpoe-HH1e
cOOpOK. ABTOMaTH3UPOBAHHOE OCTPOEHUE COOPOUHBIX YepTe-Keil.

3.3. [IpakTuYecKkue 3aHATHUSA

Ne Oobem
n/n Paznen qucuunjiMHbI 4acoB HaumeHoBaHNe NPAKTHYECKOIO 3aHATHSA

1|1.2.Ctpykrypa npoiiecca 2 Nzyuenue CALS u onbiTa ux npu-MeHEHUs HA
IIPOEKTUPOBAHMUS OPEATNPHUATUAX

2|1.3.Knaccudukanus u 2 N3yuenne BozmokHOCTEN pazinnu-HeIx CAIIP ¢
paz-HoBuaHOCTH CAIIP UCIIOJIb30BAHUEM IIOMCKA B UHTEPHET

3(1.4.Bunsl obecrieueHus 2 Nzyuenne cpencrs odecneuenust CAITP
CAIIP JJIA

411.5.ABTOMaTU3UPOBAHHOE 2 CTpyKTypHO-IapaMETPUUECKOE
CTPYKTYpPHO-IIapaMETPUIECK IIPOEKTUPOBAHUE 3JIEMEHTOB KOHCTPYKLIMU
0€ MPOEKTUPOBAHUE JUIA

5|1.6.MeTroas! onTUMH3ALMH 2 Metoas! ontuMuzanuu KoHeTpykuuit [JJIA
koHCTpykumi JIJIA

6(1.7.Metoas! ananu3a 2 Meroabl aHaIM3a KOHCTPYKLUN
KOHCTPYKLIUI

7(1.8.ABTOMaTN3UPOBAHHOE 2 ABTOMaTH3UPOBAHHOE MTOCTPOCHUE
IIPOEKTUPOBAHUE IIEMEHTOB rpau4ecKux JByX MEPHBIX N300pakeHHI B
koHCTpyKuuu JJJIA B CAD cucreme T-flex 2D.
MPUKJIAJHBIX TPOrpaMMax

8 [1.8.ABTOMaTU3MpPOBAHHOE 4 ABTOMaTH3UPOBAHHOE MMOCTPOCHUE
IIPOEKTUPOBAHUE AIEMEHTOB rpadMUecKHX MapamMeTpHIeCKuX JBYX MEPHBIX
koHCTpyKuuu JJJIA B uzoopaxenunii B CAD cucreme T-flex 2D
MPUKJIAJHBIX TPOrpaMMax

9|1.8.ABTOMaTH3MpPOBaHHOE 2 ABTOMaTU3MpOBaHHAsA COOPKA rpaUuIeCKUX
IIPOCKTUPOBAHUE DJIEMEHTOB TPEX MEPHBIX 3eMeHTOB U y310B JIJIA B CAD
koHcTpykiuu /JJIA B cucreme T-flex 3D
MPUKJIAJHBIX TPOrpaMMax

10 (1.8.ABTOMaTU3UPOBAHHOE 2 [TocTpoenune pabounx depTexken JeTanu 1o
IIPOCKTUPOBAHUE DJIEMEHTOB tpexmepHoit mozaenu B CAD cucreme T-flex
koHcTpykiuu /{JIA B 3D.
MPUKJIAJHBIX TPOrpaMMax
11|1.8.ABTOMaTH3MpPOBaHHOE 2 ABTOMaTH3UpPOBaHHAs OATOTOBKA
IIPOEKTUPOBAHUE AIIEMEHTOB cneuupukanuii coopou-Heix yeprexeit B CAD
koHcTpykiuu /{JIA B cucre-me T-flex 3D.
MPUKJIAJHBIX TPOrpaMMax
Hroro: 24
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3.4. Conep:xaHne NPAKTHYECKUX 3aHATHI

1.2.1. MH3yyenue CALS u onbiTa NX Npu-MeHeHus1 Ha npeanpuaTuax (A3: 2, CPC: 1)
®opma opranuszanun: [Ipakrnueckoe 3ansTue
Onucanme: WM3yuenne CALS u onbITa MX IPU-MEHEHUS Ha NPEATIPUATHAIX

1.3.1. H3ydenue BozmoxkHOCTel pa3any-HbIx CAIIP ¢ ncnonb3oBanneM nNoucka B
uHTepHer (A3:2,CPC: 1)
®opma opranmzanun: [IpakTuueckoe 3aHsTHE

1.4.1. MH3yuenme cpeactn obecneuenusi CAIIP (A3: 2, CPC: 1)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

Onucanme: W3yuenue texuuueckoro cocraBa CAIIP, nporpaMmMHBIX MakeToOB, UX
UHTEpQEcoB.

1.5.1. CrpyKTypHO-mapamMeTpUYecKoe MPOeKTUPOBAHME 3J1eMeHTOB KOHCTpykuuu [JIA
(A3:2,CPC:2)
®opma opranuszanun: [Ipakrnueckoe 3ansTre
Onucanme: IlocTpoeHue cTpykTypHO-TIapameTpudeckux moxaeneii B MathCad

1.6.1. Metoabl onTumu3anuu koHcTpykuuii JJJIA (A3: 2, CPC: 2)
®opma opranuszanun: [Ipakrnueckoe 3ansTue

Omucanne: 1. Ilpounoctasie pacuetsl B T-flex ananms.
2. Tennosle pacuersl B T-flex aHanus.

1.7.1. Mertoasbl anaau3a koHcTpykuuii (A3: 2, CPC: 2)
®opma opranusauuu: [IpakTruueckoe 3aHsATHE

Onucanme: WMzyuenue npumenenust MKD ans npounoctHoro ananusa B cpene T-flex
AHanu3

1.8.1. ABTOMATH3MPOBAaHHOE NOCTPOeHHE rPpagUYeCKHUX JIBYX MEPHbIX H300paKeHHUil B
CAD cucreme T-flex 2D. (A3: 2, CPC: 4)

®opma opranu3auuu: [IpakTrueckoe 3aHsATHE

1.8.2. ABTOMATH3MPOBAaHHOE NOCTPOeHHE rpaguYecKUX NApaMeTPHIEeCKUX IBYX MEPHBIX
uzoopaxkenuii B CAD cucreme T-flex 2D (A3: 4, CPC: 2)

®opma opranusanuu: [IpakTruueckoe 3aHsATHE

1.8.4. ABromaTru3npoBaHHasi cOOpKa rpapM4ecKuX TpeX MepHbIX 3JIEMEHTOB U y3JI0B
JJIA B CAD cucreme T-flex 3D (A3: 2, CPC: 2)

®opma opranmsanuu: [Ipaktuueckoe 3aHsaTUe
1.8.5. Iloctpoenmne paGouux yepTe:keil neraau no Tpexmepnoii mogesau B CAD cucreme

T-flex 3D. (A3: 2, CPC: 2)
®opma opranmsanuu: [Ipaktuueckoe 3aHsaTHE
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®opma opranuzanuu: IIpakTuueckoe 3aHsATHE

3.5. JIaGopaTopHbIe padoThI

1.8.6. ABTOMATH3MpPOBaHHAasi OATOTOBKA cenMpuKanuii cOopou-HbIX yeprexkeid B CAD
cucre-me T-flex 3D. (A3: 2, CPC: 2)

Oo6bem HaumenoBanue HaumenoBanue
n/n Paszpen nucuuniaiuHbl yacoB | JadopaTropHoi padoThl Jaboparopuu
1{1.4.Bunsr obecrieueHus 4 Co3nanue ABTOMAaTU3UpPOAHH
CAIIP JIA napaMeTpPUIEeCKUX bI€ CUCTEMBI
3JIEMEHTOB OMOIMOTEKH MIPOCKTUPOBAHMS
2|1.7.Metonp! aHanu3a 4 [IpounopcTHOM aHAIN3 ABTOMAaTU3UPOBAH
KOHCTPYKIIMI koHCTpyKimu B CAE HBIE CUCTEMBI
cucteme T-flex MPOEKTUPObIBAHUS
3|1.7.MeToapl aHanu3a 4 Pacuer TemneparypHoro  |ABcTOMaTu3MpoBa
KOHCTPYKIIHMI COCTOSIHUS IeTajnen HHBIE€ CUCTEMBI
JBUTATENEH JeTareabHbIX |IPOEKTUPOBAHUS
anmnapaToB
4(1.8.ABTOMaTU3UpPOBAaHHOE 4 ABTOMATU3UPOBAHHOE ATOMaTu3upOBAHH
MIPOEKTUPOBAHUE DIIEMEHTOB MOCTPOEHHE bI€ CUCTEMBI
koHcTpykiuu JIJIA B napaMeTpPUIeCKUX MPOEKTUPOBAHUS
MPUKIIAIHBIX IporpaMmax rpaduyueckux Tpex
MEPHBIX NU300paKEHUI B
CAD cucreme T-flex 3D .
5|1.8.ABTOMaTu3npoBaHHOE 4 [Moctpoenue pabounx ABTOMaTH3UPOBaH
MIPOEKTUPOBAHKE JIEMEHTOB YyepTexen AeTanu 1mo HbIE CCTEMBI
koHcTpykiuu /{JIA B TPEXMEPHON MOJIEIH B [POEKTUPOBAHUS
IIPUKJIAIHBIX TIpOrpaMmax CAD cucreme T-flex 3D ¢
dIIEMEHTaMU O0oTaIiens
yeprexa
6|1.8.ABTOMaTU3MpPOBAHHOE 4 ABTOMATU3UPOBAHHAS ABTOMAaTHU3UPOBAH
MPOEKTUPOBAHUE DIIEMEHTOB pa3zpaboTka cOOpOU-HBIX  |HbIE CUCTEMBI
koHcTpykimu JIJIA B yeprexed B CAD cucrte-Me [IpOeKTUPOBAHUS
MPUKJIaAHBIX POrpamMMax T-flex 3D co
crienudukanen
Hroro: 24

3.6.Conep:xanne J1adOpaTOPHbIX padoT

1.4.1. Co3nanue napameTpudecKux 3ieMeHToB Oudanorekn (A3: 4, CPC: 4)
®opma opranmsanuu: JlaboparopHas pabora
Onucanme: Pa3paboTka nmapamMeTpuyecKux 3J1€MEHTOB MPUKIATHON OHOIHOTEKH B
cucreme T-flex
1.7.1. IIpounopctHoii ananu3 kKoHCTpyKuuu B CAE cucreme T-flex (A3: 4, CPC: 2)

®opma opranm3anmuu: JlaGoparopHas pabota

Onucanmue:

I/IsyquHe MCTOJa KOHCYHBIX 3JICMCHTOB NPUMCHHUTCIIBHO K

IIPOYHOCTHOMY aHann3y KoHcTpyKuuil JIJTA Ha npumepe Moayns aHanu3a
CAE cuctemsr CAIIP T-flex
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1.7.2. Pacuer TeMnepaTypHOro COCTOSIHUS JeTaJiell IBUraTeeil JieTaTeJbHbIX allllapaToB
(A3:4,CPC:2)
®opma opranmsanuu: JlaboparopHas pabora

Onucanue: Pacder TeMnepaTypHOTo MOJs A€TaleH IBUraTeNe JIeTaTenbHbIX
anmaparoB Ha ipumepe moayist anaims3a CAE cucrembr CAITP T-flex

1.8.1. ABTOMATH3MPOBAaHHOE NOCTPOCHHE MAPAMETPHYECKUX rPaguYeCKHUX TPeX MEePHBIX
uzoopaxkenuii B CAD cucreme T-flex 3D . (A3: 4, CPC: 4)

®opma opranmzanun: JlaboparopHas pabota

1.8.1. IlocTpoenmne paGouux yepTe:keil neraau no Tpexmepnoii mogesau B CAD cucreme
T-flex 3D ¢ 31emenTamm odorameust yeprexa (A3: 4, CPC: 4)

®opma opranmzanun: JlaboparopHas pabota

Onucanme: Ilocropoenue pabouero yepreka AeTald IO TPEXMEPHON MOJIEINU C
HE0OXOMMBIM KOJTMYE€CBOM MPOEKIIU U dJIEMEHTaMH 00oralieHus
yeprexka B CAIIP T-flex

1.8.2. ABroMaTru3upoBaHHasi pa3padoTka coopou-HbIX yeprexeid B CAD cucre-me T-flex
3D co cneunuxanueit (A3: 4, CPC: 4)
®opma opranmsanmuu: JlaGoparopHas pabota

Onucanme: Pa3paboTka cOOpOYHOTO YepTekKa MPOEKTA € HIIEMEHTAMHU 00OTaIIeKHUS
qyCpTeIiKa. HeO6XOI[I/IMBIMI/I CCUCHUAMU. pa3pe3aMu U MMPOCKIUAMU.

3.7. KypcoBblie paboThl M MPOEKTHI M0 IMCHUIINHE

3.8. IIpome:kyTOouHasA aTTECTAIIUSA
1. 3auer c oueHkoit (6 cemecTp)

Ipuxpensiennble ¢aiijapli:  3ader ¢ oueHkoi (6 cemectp).doc, 3a4er ¢ oueHKo (6
cemectp).pdf

4. MTEPEYEHDb YYEBHO-METOINYECKOTO OBECIIEYEHHUS
JIJ151 CAMOCTOSITEJABHOM PABOTBI OBYYAIOIMXCS 11O
TV CHUILIAHE

. Yueonas Bepcusi CAD/CAE/CAM/PLM cuctema T-flex

. PykoBoactsa monb3oBarenss CAD/CAE/CAM/PLM cuctema T-flex 2D 3D
. Buneoypoxku 1mo Temam IHCIUTUTMHBI

. KommiiekTr! 3amannit

. OCHOBHAsI M TONOJIHUTEIbHAS JTUTEPATYPA [0 AUCIUIUINHE
. Pecypcel nuH(OpManinoHHO-TeIEKOMMYHUKAITMOHHOM ceTu « HTepHET».
. Pecypcel HayuHo-TexHUUYeckol onbamorexku MAU.

W N = BN

. Uadopmamonssie CTeH bl Kaenpol.

Bonpocwl ona camocmoamenvnoit padbomst no memam:

Ne Pasznen nucuunnHbI Bomnpoce! 111 caMoCTOATEIbHOI PadoThI
1 |[Knaccudukanus u N3yuenne texnmueckoro cocrasa CAIIP, mporpammubIX
paz-noBugHoctu CAIIP MaKETOB, UX UHTEP(EICOB.
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ABTOMAaTU3UPOBAHHOE
CTPYKTYpPHO-TIapaMETPUUECK
0€ MPOEKTHUPOBAHHE

[TocTpoeHune CTpyKTypHO-MAPAMETPUUYECKUX MOJICIIEH B
MathCad

3 |Metozasl aHanu3a [IpounoctHeie pacueTsl B T-flex ananus
KOHCTPYKIIMI

4 |MeTtonrl aHaiuza TemmoBeie pacuetsl B T-flex ananus
KOHCTPYKIIHMI

5 | ABTOMaTU3UPOBAHHOE ABTOMaTH3UPOBAHHOE MOCTPOCHUE TPaPUIESCKUX IBYX
MIPOCKTUPOBAHME 3JIEMEHTOB |MepHbIX n300paxenuit B CAD cucteme T-flex 2D
koHcTpykiuu JIJIA B
MPUKIIAIHBIX porpaMmax

6 | ABTOMaTU3MPOBAHHOE ABTOMAaTU3MPOBAHHOE MOCTPOECHUE MMAPAMETPUUECKUX
MIPOCKTUPOBAHKE JIEMEHTOB |TrpadUUueCcKuX IByX MEepHBIX n3o0paxkenuii B CAD
koHcTpykimu JIJIA B cucreme T-flex 2D.
MPUKIIAIHBIX IporpaMmax

7| ABTOMAaTU3MPOBAHHOE ABTOMaTH3UPOBAHHOE MOCTPOEHUE TPAPUIECKUX TPEX
MIPOCKTUPOBAHKE 3JIEMEHTOB |MepHbIX m300paxenuit B CAD cucteme T-flex 3D.
koHcTpykimu JIJIA B
MPUKIIAIHBIX IpOrpaMmax

8 | ABTOMAaTU3MpPOBAHHOE ABTOMAaTU3UPOBAHHOE MOCTPOECHUE MMAPAMETPUUECKUX
MIPOCKTUPOBAHKE JIEMEHTOB |TpadUyecKuX TpeX MepHbIX n3o0paxenuit B CAD
koHcTpykiuu JIJIA B cucreme T-flex 3D.
MPUKIIAIHBIX IporpaMmax

9 | ABTOMaTU3UupOBAHHOE .ABTOMaTH3MPOBAHHOE MMOCTPOEHUE TPAPUIESCKUX TPEX
MIPOCKTUPOBAHUE JIEMEHTOB |MEPHBIX COOPOUYHBIX YEPTEkKEH IIEMEHTOB U y3i10B JIJIA
koHcTpykiuu JIJIA B B CAD cucreme T-flex 3D
MPUKIIAIHBIX IporpaMmax

10| ABTOMaTU3MPOBAHHOE [TocTpoenue pabounx YepTexKei AeTaiu Mo TPeXMEPHOM

npoektupoBanue 3nemMeHToB |Mozaenu B CAD cucreme T-flex 3D
koHcTpykiuu JIJIA B

MPUKIIAIHBIX IporpaMmax
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5. ®OH/JI OIEHOYHBIX CPEJACTB JJ151 TPOBEJAEHUS
MPOMEKYTOUYHO ATTECTALIMYA OBYYAIOLIAXCS MO
JTUCHMUIIIAHE

Ornucanue nokaszareyiei, KpUTepuu OLICHUBAHUSI KOMIIETEHIIUI U ONMHUCAHUE KAl
OILICHUBAHUS OCYIIECTBISIFOTCSI B COOTBETCTBUH C [lonokeHneM 0 0aibHO-pERTHHTOBON
CUCTEeMeE OIICHKH Pe3yJIbTaToB o0ydeHwus cTyaeHToB no aucuuruiuHe ([Tpukas Ned2 ot 04.04.2014
«O0 yTBepKICHUU TOJOKECHUS « PEUTHHT TIO TUCIIUTLITHHEY).

J151s o1leHMBaHMSI UHTETPUPOBAHHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJaHUM
00yJaroIMXcsl UCTIONB3YIOTCS ciieaytonue kKputepun 1o 100-0amipHOM mIKane:

1. dopmynupoBaHHEe MPEACTABICHHON HH(OPMALIUU B BHJIE TIPOOJIEMBI;
2. Ilpennoxenne crocoba pemeHus mpooIeMBbl;

3. OGocHoBaHue crioco0a pemieHus mpooJIeMbl;

4. JleMoHcTparus criocoba penieHus: mpooIeMBbl.

O1ieHUBaHME OCYIIECTBIAETCS MO CIEAYIONIEH IIKAJIE:

100-6amipHas mkana Pesynbrar ocBoeHuUs
meHee 40 Kpurepuii e chopmupoBan
41-70 Kputepuii 4eTKo HE BBIpAKEH
71-100 Kputepuii BeipaxeH 4eTKO

JU1s OLleHUBAaHUS CUTYAallMOHHBIX 33JaHUH HCIIOIb3YETCs CIEeIyIOIas IIKaja:
100-6amipHas mkana Pesynbrar ocBoeHuUs

oOyyaronuiics He MOXKET chopMynupoBaTh MpodIEMY,
MmeHee 30 IIPEJICTABICHHYIO B 3aJaHUU

oOyuaronuiics GopMynupyeT MOCTaBICHHYIO 3a/1a4y, Y HETO
c(hOpMHPOBaHBI N30JIUPOBAHHBIC 3HAHUS H YMEHUS, OTHAKO

OTCYTCTBYIOT MHTETPHPOBAaHHBIC TIOHATHS U HABBIKH, B
pe3ynbTare 4ero JOMyIIeHbl OUTMOKY B PEIICHUH U 3aJJaHHe
31-50 HE BBINOJIHEHO

3aJJaHKE BBINIOJHEHO, 00yYarOMUACs IPUMEHSET 3HAHUS
JUISL PEUICHHUs TIOCTABICHHON POOIEMBbI, OJJHAKO HE
c(hOpMHUPOBaHBI KOMIIETCHIIUH, BCICCTBUE YETrO
00yJaroNuiics NCTIBITHIBACT 3aTPYAHEHUS B IEMOHCTPALUU
51-80 CHOCO0O0B pelIeHus 3a/1a4u

3aJJaHME BBIIIOJHEHO KaK B TEOPETHUECKOM, TaK U B
NPaKTUYECKOM IUIaHe, 00yYaromuics Jerko
JIEMOHCTPHUPYET CBOIO KOMIETEHTHOCTH 110 IaHHOMY

81-100 BOIPOCY

CDOHI[BI OILICHOYHBIX CpC,Z[CTB, ITO3BOJIAOIIMEC OLICHUTDH peSy.TH:TaTLI O6y‘ICHI/ISI, BKJIHOYAKOT B
ceost:

* BOIIPOCHI K IPOMEKYTOUHOM aTTeCTaIuH.
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[lepeuenp KoMIIETEHIMHI U Tarbl UX POPMUPOBAHMS IIPUBEICHBI B CIEAYIONICH TabIHLIe:

Jrtanbl popMHUPOBaAHUS

N Hudp Komnertenuus KOMIIETEH UM
1| AITK-1 CrocoOHOCTB BBITOIHATE 3-D Bnanets MeTomamu 3-D
MOJICJIMPOBAHNS, YACICHHBIN pacuéT U |MOIEINPOBAHNE, YUCIEHHOTO pacueTa
aHaJIN3 KOHCTPYKIIMOHHOW MTPOYHOCTH |1 aHAJIN3a KOHCTPYKIIMOHHON
U JieTajell aBUallnOHHBIX JBUTaTeNIel |IPOYHOCTH JeTajael aBHallMOHHBIX
JIBUTATEICH
YMeTh BBITOMHATH 3-D
MOJIEITMPOBAHNE, YNCIICHHBIN pacueT U
aHaJIN3 KOHCTPYKIIMOHHOW ITPOYHOCTH
JeTajeil aBUallMOHHBIX JIBUTATENeH
3Hatk OCHOBHI 3-D MonenupoBaHus,
YHCJIEHHOTO pacyeTa U aHajlnu3a
KOHCTPYKIIMOHHOW ITPOYHOCTH
JeTajeil aBUallMOHHBIX JIBUTATEINCH
3HaTh METOMBI ACCOLIMATUBHOTO
napMerpuueckoro 3D MonearpoBaHUs
Bnagers MeTogamMu accolraTUBHOTO
napMerpudeckoro 3D MonearpoBaHUs
Cemectp - 6
2| A1IK-7 CriocoObHOCTB pa3padaThIBaTh C 3HaTh NPUHIUIBI
UCIIOJb30BAHUEM ITAKETOB CUCTEM aBTOMaTHU3HPOBAHHOTO
aBTOMATU3UPOBAHHOTO npoextupoBanus (CAIIP)
npoextupoBanus (CAIIP) TEXHOJIOTUYECKHUE MPOLECCHI KaK
TEXHOJIOTHYECKUE TPOIIECCHI KaK COCTaBHYIO 9acTb KH3HEHHOTO
COCTaBHYIO YaCTh KM3HEHHOTO n3nenuit JIJTA Cemectp - 6
m3nenuit JIJTA
3|IIKP-13 CrnocobeH y4acTBOBaTh B paboTax o |YMeTh pa3pabaThiBaTh pabovyIo

MIPOEKTUPOBAHUIO U
KOHCTPYHPOBAHUIO AETAJEH, y3710B
JJIA, pa3pabaTsiBaTh IPOESKTHYIO U
TEXHUYECKYIO TOKYMEHTAIUIO TIPU
BBITIOJTHEHNH 3CKU3HBIX, IPOEKTOB
MIPHU MIPOEKTUPOBAHUH IIEMEHTOB
JJIA

MIPOEKTHYIO ¥ TEXHUYECKYIO
noxkymenTanuto BP/I, opopmisite
3aKOHUEHHBIE
MPOEKTHO-KOHCTPYKTOPCKUE PabOTHI
YMmeTb pazpabarbiBaTh pabodyio
MIPOEKTHYIO ¥ TEXHUYECKYIO
noxkymenTanuio I'TI, opopmisate
3aKOHUEHHBIE
MPOEKTHO-KOHCTPYKTOPCKUE pabOTHI
Brnaners MeTonamu u ciocobamu
MPOEKTHPOBAHUS U KOHCTPYHUPOBAHUS
neraneit, yznoB I'T/] Cemectp - 6
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TIKP-9 Crioco0OeH BBITIOJIHITEL YHCIIEHHOE
MOJICJIMPOBAHUS, PACUET M aHAJIH3
KOHCTPYKIIMOHHOW IPOYHOCTH U
nedopmariiii y3IoB 1 geTaniei,
BO3HHUKAIOIIUX B IPOIECCe paOdOThI

aBHAIIMOHHBIX JBHUTATEIICH

3HaTh METOMBI YUCIEHHOTO
WCCIIEZIOBaHMUS KOHCTPYKIIUH
ABUAIIMOHHBIX JBUTATENEH, X Y3JI0B U
JJIEMEHTOB.

Bragets HaBbIKaMH YHCIIEHHOTO
MOJIETMPOBAHNS KOHCTPYKIUH
ABUAIIMOHHBIX ¥ PAKETHBIX
JBUTATENEH, CHIIOBBIX H
JHEPTeTHYECKUX YCTAHOBOK

YMeTh MpOU3BOAUTH aHATH3
KOHCTPYKIIHOHHOW TIPOYHOCTH y3JI0B U
JeTasieil, BOSHUKAIOIINX B MIpoIiecce
paboTHI aBUAIIMOHHBIX JIBUTAaTEIeH
BrnaneTs HaBbIkaMu pacuéTa u
aHalin3a KOHCTPYKIIMOHHOU
MPOYHOCTH | Aedopmanuii y310B U
JleTaliel aBUallMOHHBIX JBUTaTEIeH
Cemectp - 6

TIKP-10 Cnoco0eH COCTaBISITh OMACAHUS
MIPUHIIMIIOB AEHCTBUS U yCTPOMCTBA
MIPOEKTUPYEMBIX U3JENUN C
WCTIOJIH30BAHUEM COBPEMEHHBIX

KOMITBIOTEPHBIX TEXHOJIOTHI

3HaTh METONBI BBHITIOJTHEHUS
YHCcIeHHOoro 1 3-D MonenupoBaHus,
pacuéra U aHaJIn3a KOHCTPYKIMOHHOU
npounocTtu Cemectp - 6

JIIK-10 Croco0HOCTh IPUMEHSITH METOIBI

Cemectp - 6

QITOPUTMH3ALUH U
POrPaMMHUPOBAHHUS JIJTSI PEIICHHS
NPUKJIAJHBIX HHKEHEPHBIX 3a/1a4,
aHanu3a nH(HOpMAaIUK U
MOJICTUPOBAHHS

KoMIiexkT THIIOBBIX WHIAWBUYAJIbHBIX SaI[aHI/Iﬁ

Pazgen pucuuniaunbl | O0bem, yacoB HaumeHOBaHMe THIIOBOIO 3aIaHUS
Knaccudukarms u 7 Wzyuenue Bo3moxxaocteit CAIIP T-flex ¢
pas-aHoBumgHoctu CAIIP KCTIOJIb30BaHUEM MOMCKA B UHTEPHET
Knaccudukarms n 2 M3yuenne texumdeckoro cocraBa CAIIP,
pas-aHoBugHoctu CAIIP MIPOrPaMMHBIX ITAKETOB, UX HHTEP(EHCOB.
ABTOMaTH3UPOBAHHOE 2 ITocTpoenue CTpyKTypHO-IapaMeTPUIECKUX
CTPYKTYpHO-TIapaMeTpuy mozeneit B MathCad
€CKOe MPOEKTHPOBAHUE
Meroas! ananu3a 4 PacueT npOYHOCTHBIX XapaKTEPUCTHK JIeTeeH
KOHCTPYKITHH JUIA MKD
Meroas! ananu3a 4 PacueT TeroBbIX XapaKTepUCTUK JeTeNeH
KOHCTPYKITHH JUIA MKD
ABTOMaTH3UPOBAHHOE 2 Pazpaborars 2D mapameTpuuecKyro MOJIEITb
MIPOEKTUPOBAHHE yepTexa JeTanu
3JIEMEHTOB KOHCTPYKIIHH
JUIA B mpuKITaTHBIX
mporpaMmmax
ABTOMaTH3UPOBAHHOE 2 Pazpaborars 3D Monmens geTanm cpeacTBaMu
MIPOEKTUPOBAHHE
3JIEMEHTOB KOHCTPYKIIHH
JUIA B mpuKITaTHBIX
mporpammax
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8 | ABToMaTu3npoBaHHOE 4 ABTOMaTH3UPOBAHHOE TTO-CTPOCHUE
MIPOCKTUPOBAHUE rpaduIeCKuX TPEX MEPHBIX COOPOUHBIX
3JIEMEHTOB KOHCTPYKIIUU yepTexeit ameMenToB u y3ioB [IJIA B CAD
JUIA B mpuKITaTHBIX cucreme T-flex 3D
mporpammax

9| ABTOMaTH3MPOBAHHOE 2 ITocTpoenue pabodnx depTeKeH qETaIH 110
MIPOCKTUPOBAHUE tpexmepHoit mogenu B CAD cucreme T-flex
3JIEMEHTOB KOHCTPYKIIHH 3D.

JUIA B mpuKITaTHBIX
mporpammax
10 | ABTOMaTH3UpPOBAaHHOE 2 ABTOMaTH3UPOBAaHHAS ITOATO-TOBKA
MIPOCKTUPOBAHUE crienudukaruit coopod-HeIx yepTekeir B CAD
3JIEMEHTOB KOHCTPYKIIUU cucte-Me T-flex 3D.
JUIA B mpuKITaTHBIX
mporpammax
Hroro: 31

Conep:kaHue TUIOBBIX 3aJaHUI
1.3.1. MH3y4yenue BosmoxHocTell CAIIP T-flex ¢ ncnonp3oBanueM NoucKka B HHTEPHET
(CPC:17)
Temaruka: 3yuenue Bo3amoxHocTel paznuu-ubix CAIIP ¢ ucnonap30BaHUEM MO-UCKA B
UHTEpHET
Tun: Pedepar

IIpukpeniieHHsble ¢ailJibl:
Nzyuenune Bosmoxkroctet CAIIP _unaTepHET.pdf

1.3.2. H3yuenue texumuyeckoro cocrapa CAIIP, nporpaMMHBIX aKeTOB, UX
unTepdeiico. (CPC: 2)

Temaruka:
Tumn: JlomaliHee 3agaHue

IIpukpeniienHsble ¢aiJibl:
Nzyuenune CAIIP.docx, M3yuenne CAIIP.pdf

1.5.1. Ilocrpoenue crpykrypHo-napamerpuyeckux moxaeseit B MathCad (CPC: 2)

Temaruka: Pa3zpaboTka cTpyKTOpHO-TApaMETPUUECKUX MOJACIIECH ONTUMU3AIIAN
neranent JIJIA mo macce

Tumn: JlomaliHee 3agaHue

1.7.1. Pacuer npoyHoCcTHBIX XapakTepuctuk aereseit JJJIA MK (CPC: 4)

Temaruka: Pacuer npouHocTHBIX Xapakrepuctuk aerenei JIJIA MKD cpeactBamu
T-flex Dxcnpecc ananmus

Tun: Jlomaminee 3aganue

1.7.2. Pacuert TenioBbix xapakrepuctuk aereei JJJA MKJ (CPC: 4)

Temaruka: Pacuer TeroBbix xapakrepuctuk jneteneit JJIA MKD cpeacramu T-flex
DKcrpecc aHaInu3

Tumn: JlomaliHee 3agaHue
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1.8.1. Paszpaborars 2D napamerpudeckyro moaeiab dyeprexa neraau (CPC: 2)
Temaruka: [Toctpoenue 2D mapamerpu ueckoit mogenu cpenacteamu T-flex CAD 2D/
Tun: Jlomaninee 3aganue

1.8.2. Paszpaborars 3D mogean neranu cpeacrsamu  (CPC: 2)
Temaruka: Paszpaborars 3D monens neranu cpenctBamu T-flex 3D
Tun: Jlomaninee 3aganue

1.8.3. ABTOMaTH3MPOBAHHOE MO-CTPOECHUE IPaPUUYECKUX TPeX MEPHbIX COOPOYHBIX
yeprexei 31eMeHTOB U y3710B JIJIA B CAD cucreme T-flex 3D (CPC: 4)

Temaruka:
Tun: JlomaliHee 3agaHue

1.8.4. TlocTpoenmne paGouux yepTe:keil neraau no Tpexmepnoii mogesaun B CAD cucreme
T-flex 3D. (CPC: 2)

TemaTuka:
Tun: Jlomaminee 3aganue

1.8.5. ABTOMaTH3MpPOBAaHHAA MOAT0-TOBKA cnenu@ukanmnii cOopou-Hbix yepre:xkeilt B CAD
cucre-me T-flex 3D. (CPC: 2)

Temaruka:
Tun: JlomaliHee 3agaHue

Bonpocsl K IpOMeKYTOYHOM aTTeCTAlUK
"I[Ipumenenne CAD-cucteMm B poeKTUpOBaHUU ABuUrarenei JIA"
1.  3auer c onenxoii (6 cemecTp)

Ipuxpeniennble ¢aiijapli:  3ader ¢ oueHkoi (6 cemectp).doc, 3a4er ¢ oueHKo (6
cemectp).pdf

6. IEPEYEHb OCHOBHOM U JOIOJTHUTEJIBHON YYEBHON
JUTEPATYPbI, HEOBXOJIUMOM 151 OCBOEHUS
JTUCHUILINHBI

a) Ocnoenan 1umepamypa:

» "T-flex Tpexmepuoe monenupoBanue’ AO Torcucrema - TpexMepHOE
MozaenupoBanue -2006. PykoBoaCTBO M0JIb30BaTENS. DIEKTPOHHBIN BapUAHT.

WNudopmarimonnas noafaepxka >KM3HEHHOTO KA U3IEIHi MallTHHOCTPOCHHUS
NPUHIUTIEL, cucTeMbl U TexHonoruu CALS/UITN: yued mocobue asis cTy. BhICII. yueo.
3aBeaenuii / [A.H Kosmos, FO.®. Hazapos, .M. U6parumos,A.Jl. Hukudopos]. — M.:
N3parenbckuii neHTp «Akagemus», 2007. — 304 c.

KonmakoB A.M. CAIIP TeXHOJIOTHYECKUX MPOIIECCOB: YUYCOHUK TSI CTY/I. BBICII. y4eO.
3aBenenuii / A.W. Kongakos. — M.: U3narenbckuii ieHTp «Axagemus», 2007. — 272 c.

JIumepamypa U3 I1IEKMpPOHHO20 Kamajioza:

» Tomy6es 0.B., XKapos A.B. , u ap., Simanun A.1. KommneiotrepHo-uHPOpPMaIIHOHHBIE
TEXHOJIOTHH B JIBUTATEIECTPOCHUH Yueb.mocobue Ass By3oB o Hamp.140500
"OnepromammHocTpoenue"u cnen.140501" /[surarenu BHyTpeHHETO Cropanus’.
MammnocTtpoenue, 2005. - 479 c.
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0) /lononnumensnan tumepamypa:

* OcCHOBBI aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS ABUTaTeNIei JIeTaTeIbHbBIX
anmnaparoB pea. .B.Xponun, M.:, Mammnoctpoenue, 1984r., - 184 c.

N.I1.HopenkoB OCHOBBI aBTOMaTU3UPOBAHHOIO MPpOeKTUpoBaHusi, M.:, uzg-so MI'TY
um. H.D.baymana, 2002r. — 336 c.

Hexpacos E.H. , KomnbroTepHbie TeXHOJIOTMU B MaliMHOCTpoeHun, Onecca, Hayka u
Texunka, 2005t1..,- 164 c.

C.U ITectpenoB CALS TexHonoruu B MammHoctpoeHuu: OcHoBbl padotsl B CAD/CAE
cucteMax. Tam6oB M3n-so 'OY BIIO TI'TY, 2010. — 104 c.

B.I'EnuceeB u ap. ABTOMaru3anusi IpOCKTUPOBAHUS B IPOTPAMMHOM KOMILIEKCE
T-Flex. M., HUSIY MU®U, 2010 . — 148 c.

UepenamkoB A.A., HocoB H.B. KomnbloTepHbie TEXHOIOTUH, MOAEITUPOBAHUE U
aBTO-MaTHU3MPOBAHHBIE CUCTEMBI B MaIIMHOCTpoeHuu. Bonrorpaa. Madonuo, 2009 1. —
640c

Kopstaxo B.II. u ap. Teopetuueckue ocHoBbl CAIIP: YueOnuk ans By3oB B.I1.Kopsuxko,
B.M.Kypeitunk, N.IT.HopenkoB.-M.: Dueproaromusaar, 1987.- 400 c.

bangu b. Metoasl ontumuzanuu. BBonnslii kypce: [lep. ¢ anmi. — M.: Paguo u cBA3b,
1988. — 128 c.

Ha6op npesenramuit hopym «CALS TexHOIOTHN B aBHAITMOHHOW MTPOMBITTIICHHOCTH
MATU, 2010 .

C.B.Ilporacos, C.B. MakcumoB T-flex CAD Hawanpnsrit kypc. CeBeponBuHck , 2011 T
-215c.

Amanun A.U., Tony6es FO.B., XKapos A.B., Hlunos C.M., [1aBnoB A.A.
KommbrorepHO-uH(pOpMaMOHHbIE TEXHOJIOTHH B IBUTATEIECTPOCHUH: YueOHoe
nocobwue. - M.: Ma-mmnoctpoenue, 2005. 480c., wui.

7. IEPEYEHDL PECYPCOB
WH®OPMAIIMOHHO-TEJEKOMMYHUKALIMOHHOI CETH
«MHTEPHET», HEOBXOJIUMBIX J1J151 OCBOEHUS
JUCHUIIIAHBI

Jnist obecriedernst 00pa3oBaTeNLHOTO Mpoliecca Mo TUCIUTUTHHE 00yYaronuMCst
MPEIOCTABISECTCS BOBMOKHOCTH KPYIIIOCYTOUHOTO TUCTAHIIHOHHOTO WHINBUAYATHHOTO
JOCTyTa K 3JICKTPOHHBIM OMOIMOTEUHBIM CHUCTEMAM M3 JIF000# TOUKH, B KOTOPO UMEeTCs
noctyn K cetu « THTepHEeT.

HaumeHoBaHue pecypca | NuTepHeT-cChLIIKA HA pecypce

"ZNANIUM.COM"

Horoop Ne 4855 56¢/027-1-3200-20 ot 08.12.2020 ¢ http://znanium.com
OO0 "3HAHUYM" C «18»12.2020 . mo «17»12.2021 r

JHoroBop Ne 56¢/027-1-3026-21 ot 22.12.2021 ¢ OO0 https://znanium.com/
"SHAHUYM" C «15»12.2021 . mo «31»12.2022 ¢

Horosop Ne 36¢/027-1-2586-22 ot 07.12.2022 ¢ OO0
"SHAHUYM" C «20»12.2022 1. o «31»12.2023 r
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00O "NU3nareancTBo Jlannp"

Horosop Ne 027-1-0234-21 or 18.02.2021 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2021r mo « 21»
02.2022r

e.lanbook.com

Horosop Ne 027-1-0234-21 ot 18.02.2021 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2021r. mo « 21» 02.2022

Horosop Ne COb 027-0-0400-21 ot 15.09.2021 rona c
000 "9BC Jlanp" C «15 » 09. 2021r. mo « 14» 09.2024

Horosop Ne 027-1-0169-22 or 07.02.2022 roga ¢ OOO
"U3narensctBo Jlanp" C «22 » 02.2022r. o « 21»
02.2023r

Horosop Ne 027-1-0168-22 or 07.02.2022 roga ¢ OOO
"OBC Jlanp" C «22 » 02.2022r. mo « 21» 02.2023

00O "DuexTponnoe m3naTeabcTBo FOPAUT"

DnextpoHHas 6ubmroreyHas cuctema FOPAWIT. DBC
"JlerenpapHpie KHUTH"

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

Joroop Ne 027-1-3191-20 ot 04.12.2020r OOO
"Onexrponnoe uzaarenbctBo FOPAUT" nst CIIO C
«04»12.2020 1. mo «03»12.2021

https://urait.ru/

Joroop Ne 027-1-3194-20 ot 04.12.2020r. ¢ OOO
"OnexrponHoe uznarenbctBa KOPAUT" C «04»12.2020 1.
no «03»12.2021 r

https://urait.ru/

Joroop Ne 027-1-3034-21 ot 03.12.2021r OOO
"Onexkrponnoe uzaarenbctBo FOPAUT" C «04»12.2021 1.
o «03»12.2022 r

https://urait.ru/

Horoop Ne 150-1-3269-21 ot 10.12.21 OOO
"Onexrponnoe uzaarenbctBo FOPAUT" niist CI1IO

https://urait.ru/

Joroop Ne 027-1-2554-22 ot 01.12.2022r OOO
"Onexkrponnoe uznarenbctBo FOPAUT" C «04»12.2022 1.
no «03»12.2023 r

Horosop Ne 5537 ot 25.11.2022 OOQO "2nexTpoHHOE
n3narenscTBo JOPAUT" noia CITIO

DJIeKTPOHHAS OMOIMOTEKA

MAHN

OnexTtponHas 6ubnuoreka MAU (cooctBernocts MAN).
JInnensuonnslil norosop Ne 0267-HNY-13 or
11.12.2013 . ¢ OO0 "ara Dkcmpecc "Ha IpaBo
UCIIOJIb30BaHMs porpammsl 111 OBM
ABTOMaTH3MPOBAaHHAS WHTETPUPOBAHHASI OMOIHOTEUHAs
cucrema (AUBC) «Merallpo» (ans pa3mereHus
OnekrponHoi OubanoTexn MAUN)

https://elibrary.mai.ru/MegaPro/We
b

ueKkTpoHHast Onbamnorexka Koncopunyma apoxkocmMuuyeckux By3os Poccun

OnexrpoHHas 6ubnmoreka Koncopumyma
a’pOKOCMUYECKUX By30B Poccun.

Comnamenue o co3nanuu Koncopimyma By30B Poccun
"HanwmonanbHbI# 00BETMHEHHBIA a9POKOCMHUUYECKUIN
yHuBepcutet” ot 03.09.2012 r. JloroBop 0 ceTeBoM
B3auMonencTeuu ot 15.12.2014 r.

Cornamenue ot «03»09.2012 r. 6eccpouHo
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buoaunorexa POOU

Bu6nuoreka POOU |http://www.rfbr.rw/rffi/ru/library
Ennnoe okHO 10cTyna Kk o00pa3oBarejibHbIM pecypcam
Enunoe okHO JocTyna K 00pa3oBaTelIbHBIM pecypcaM |http://window.edu.ru/
Polpred.com
Polpred.com. O630p CMU |http://p01pred.c0m
00O "PYHOB"
Horosop Ne 027-1-3051-20 ot 07.12.2020 ¢ OOO http://elibrary.ru

"PYHDB" C «07»12.2020 r. o «06»12.2028

Horosop Ne 027-1-2895-21 ot 03.12.2021 ¢ OOO
"PYHDB" C «03»12.2021 r. mo «02»12.2039

Jorosop Ne 027-133215-22 o1 20.12.2022 ¢ OOO "HOB"
C «20»12.2022 1. o «19»12.2030

00O "HannonanbHblii nugposoii pecypc "Pykont"

JHoroop Ne PKT-054/20/027-1-1129-20 ot 30.05.2020 ¢ |http://text.rucont.ru/
OO0O "HanmonansHserii mudpoBoit pecype "Pykont" C
«01»06.2020 . mo «31»05.2021 r

Horoop Ne 027-1-1235-21 ot 01.06.2021 ¢ OOO https://text.rucont.ru/
"Hanumonanenerit iudpoBoit pecype "Pykont" C
«01»06.2021 r. mo «31»05.2022 r

Horoop Ne 027-1-1467-22 ot 09.06.2022 ¢ OO0 https://text.rucont.ru/
"Hanwmonanenerit udpoBoit pecype "Pykont" C
«01»06.2022 r. mo «31»05.2023 r

oI'BY "PI'B"

JloroBop o mpenoctaBieHuu aocryna k Hanmmonanesno#t  |http://H306.pd
anekTpoHHou 6ubamoreke (HOB) Nel01/HOb/2139 ot
13.11.2018r. ¢ ®I'BY" PI'B" C «13»11. 2018 . mo «12»
11.2023
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HIT HOUKOH

Cornamenne Ne 715 JIC-2011 ot 16.05.2011 o
corpynHudectse B Koncopuuyme HOMKOH C «16»
05.2011 r c aBTOMaTHYECKUM MPOTICHUEM

http://archive.neicon.ru

Hanuonansaas noamnucka Ha-2021 r ¢ POOU
T'ocynapctBennoro 3ananus Ne 075-00011-20-00

Web Of Science- https://apps.webotknowledge.com
Scopus- http://scopus.com
Elsevier-http://www.sciencedirect.com,
http://www.elsevierscience.ru/products/science-direct,
https://www.elsevier.com/solutions/sciencedirect/content/
journal-collections,
https://www.elsevier.com/solutions/sciencedirect/content/
backfile-collections

Springer Nature-http://rd.springer.com,
http://www.springerprotocols.com

Maremarndeckas 0a3a naHaeix zbMATH:
http://zbMATH.org

American Chemical Society (ACS)-
https://www.acs.org/content/acs/en.html

American Institute of Physics (AIP)-
https://www.scitation.org/

American Physical Society- https://journals.aps.org/about
EBSCO Publishing (baza CASC)-
http://search.ebscohost.com

Cambridge University Press (CUP)-
https://www.cambridge.org/core

IEL n3narensctBa IEEE (Institute of Electrical and
Electronics Engineers , Inc.)- https://ieeexplore.ieee.org
INSPEC kommnanun EBSCO- INSPEC

Institute of Physics (IOP) uznarensctBa IOP Publishing-
https://iopscience.iop.org/

MathSciNet American Mathematical Society-
https://www.ams.org’/home/page

Optical Society of America (OSA)-
https://www.osapublishing.org/about.cfm

Oxford University Press-
https://academic.oup.com/journals/

ProQuest Dissertations & Theses Global-
https://search.proquest.com/index

ORBIT Intelligence - 6a3a ganusix QUESTEL-
https://www.orbit.com/

SAGE Publication- https://journals.sagepub.com/
Annual Reviews Science Collection (AR)-
https://www.annualreviews.org

JSTOR- www.jstor.org

Wiley. John Wiley & Sons.-
https://onlinelibrary.wiley.com/

https://apps.webofknowledge.com
http://scopus.com

http://www.sciencedirect.com,
http://www.elsevierscience.ru/
products/science-direct,
https://www.elsevier.com/solutions
/
sciencedirect/content/journal-collec
tions,
https://www.elsevier.com/solutions
/sciencedirect/content/backfile-
collections

http://rd.springer.com,
http://www.springerprotocols.com
http://zbMATH.org
https://www.acs.org/content/acs/
en.html

https://www.scitation.org/

https://journals.aps.org/about
http://search.ebscohost.com

https://www.cambridge.org/core

https://ieeexplore.ieee.org

https://iopscience.iop.org/
https://www.ams.org/home/page
https://www.osapublishing.org/abo
ut.cfm
https://academic.oup.com/journals/
https://search.proquest.com/index

https://www.orbit.com/

https://journals.sagepub.com/
https://www.annualreviews.org

WWWw.jstor.org
https://onlinelibrary.wiley.com
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Haunonaanuasa noanucka Ha 2022 r ¢c POOU
T'ocynapcTBeHHOro 3a1aHus

Springer Nature: https://link.springer.com
1. eBoock Collection: xypHaibl, KHUTH -
https://link.springer.com

2. Konnexius )KypHasioB 1 6a3bl JaHHBIX Springer
Nature: https://link.springer.com

Begell House Inc. https://www.dl.begellhouse.com/
https://www.dl.begellhouse.com/collections/6764f0021c0 |collections/

5bd10.html 676410021c05bd10.html

China Academic Journals (CD Edition) Electronic https://ar.cnki.net/ ACADREF
Publishing House Co., Ltd: https://ar.cnki.net/ ACADREF

Institute of Electrical and Electronics Engineers: https://ieeexplore.ieee.org/Xplore/h
https://ieeexplore.ieee.org/Xplore/home.jsp; ome.jsp; https://ieeexplore.ieee.org
https://ieeexplore.ieee.org

EBSCO. https://www.search.ebscohost.com/  |https://www.search.ebscohost.com/
INSPEC:

1. Ba3za mannaeix Academic Search Premier
2. baza mausbpix eBook Academic Collection
3. eBook EngineeringCore Collection

ORBIT Intelligence - 6a3a nanusix QUESTEL: https://www.orbit.com/
https://www.orbit.com/

SAGE https://journals.sagepub.com/ https://journals.sagepub.com/
Publication:

Wiley: https://onlinelibrary.wiley.com/ https://onlinelibrary.wiley.com/

8. METOMUUYECKUE YKA3AHMS 151 OBYUYAIOLIIUXCSI MO
OCBOEHMIO JTUCHUIIIUHBI

D¢ hexTUBHBIM CIIOCOOOM Pa3BUTHS TBOPYECKUX CIOCOOHOCTEW CTYCHTOB IPH U3yUEHUH
JTMCLUIUIMHBI SIBISIETCS CAaMOCTOsITeNIbHAs paboTa, KOTopas HalleJeHa Ha popadoTKy
CTy[CHTaMH MaTepHualia MPOLIEANINX KOHTAKTHBIX 3aHATUN U MOATOTOBKY K MPEACTOSLIIM
3aHATHSM.

CamocrosTenbHas paboTa CTYIEHTOB IPOBOAUTCS HMU B COOTBETCTBHH C COOCTBEHHBIMU
BO3MO)KHOCTSMU. MOXHO, OIHAKO, PEKOMEHJIOBATh IPYIIIOBOE N3yUEHHE MAaTepPHAaJIOB,
o0ecreynBarolee COBMECTHYIO pab0Ty HECKOIBKUX CTYICHTOB, YTO MOJIOKHUTEIBHO BIUSIET HA
KaueCcTBO MPOPaOOTKH MPOrpaMMBbI Kypca.

B T0 ke BpeMsi BBICOKas CTENIeHb YCBOCHHSI U3y4aeMON AUCIUILTUHBI TIOCTUTaeTCs IPU
MOCTOSIHHOM paboTe CTYAEHTOB HaJl TEKYIIIMM MaTrepuasaoM. B 3Toi cBsI3M KenareabHa
popaboTKa JEKIIMOHHOTO MaTepuaa B IeHb ero IPOYTEeHHUs, YTO TIO3BOJISET, BO-TIEPBBIX,
OIEepaTHUBHO (Ha CIIEAYIOIIEH JIGKIIMK) CHUMATh BO3HUKAIOIIME BOIPOCHI M, BO-BTOPBIX,
co3aaBarh Oarax 3HaHUN 1O AUCLUIUIMHE 3aJI0T0 IO IPOMEXYTOYHOM aTTecTaluu.

[Tpu moAroTOBKE K MPAKTUUYECKUM 3aHATHIM TaKKe HeoOXoauMa npopadoTKa JIEKIIHOHHOTO
Marepuaia. ITo MO3BOJIUT OCO3HAHO padOTaTh C MpeJIaraeMbIM MaTepHaioM IpenoaaBaTesieM
Ha MPaKTHYECKOM 3aHITHH, a, CIIEI0BATENIbHO, 3aKJIaIbIBaTh 023y METOAMK U MPUEMOB IIPU
peLIeHNH MPAKTUYECKHX 3a/1a4.

[Tpu u3yyennn marepuaia HeoOXOIUMO JeNaTh aKIEHT He Ha 3a3yOpuBaHUM MaTepHuaa, a
Ha MOHUMaHUE ero PU3NUECKON CYTH, YTO Pa3BUBACT MBIIIUICHUE U TIO3BOJISAET MOHSATH
METOIOJIOTHIO U3Y4aeMOM JUCIUTUINHBL.
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9. IEPEYEHb UTH®OPMAILIMOHHbIX TEXHOﬂOFHﬁ,
NCITOJIB3YEMBIX ITPU OCYHIECTBJIEHUU
OBPA3OBATEJIBHOT' O ITPOLUECCA 110 JUCIIUIIJIMHE
JlMcuuminHa OpenHTHPOBaHA Ha IPUMEHEHNE KOMITBIOTEPHOI TeXHKH, peCypCcOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOHU ceTr "MHTepHeT", anekrponHoi 6ubnuoreku MAU
U1l TIOUCKa, cOopa, XpaHeHus, 00pabOTKH U TpeACTaBIeHUs HH(pOpMaIHH.

Ilpozpammnoe obecneuenue, Humepnuem-pecypcol, 31eKmpoHnHble OudIUOmMEUHble CUCEMDbL:

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. CAIIP marematnyeckux pacueroB MathCad 14

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

10. MATEPUAJTBHO-TEXHUYECKOE OBECIEYEHUE
JUCHMUIIIAHBI

1. Ayaatopus AJisg YTEHUS JCKINUA, 000pYyI0BaHHASI KOMITBIOTEPOM, BUACOMPOEK-TOPOM 1
AKpPaHOM.

2. KommnerotepHslii kinacc Ha 14 pabounx MecT, 00beAMHEHHBIN CEThI0 U UMEIOIIUNA BHIXOJ B
WHTEPHET.
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Hpnnoxenne 1
K padoyeii mporpaMmMe TUCHHTLIMHBI
«ITpumenenne CAD-cucTeM B mpoekTUpOBaHUM BUTaTeseit JIA»

AHHoOTauus padoyeil MporpaMMal

Hucuunnuna "[Ipumenenne CAD-cuctem B npoekTUpoBaHuM asurareneii JIA" apnsercs
yacThio "bnoka 1 J{ucuuniauael" UCIUIUIMH NOATOTOBKYU CTYICHTOB IO HAIPABICHUIO
noaroroBku 24.03.05 "/IBurarenu neTarenpHbIX annaparoB”. JlucuyIinHa peaau3yercs Ha
CrynuHo HHCTUTYTE "MOCKOBCKHUI aBHAIIMOHHOTO WHCTUTYTA (HAIMOHAIBHOTO
HCCIIEI0BAaTENIbCKOTO YHUBepcuTeTa)" Kadeapoit (kapenpamu) TIIA/I.

JlucuumuinHa HareseHa Ha popMupoBanue cienyromux komnerenmuii: AITK-1, JTTK-7,
ITIKP-13, ITIKP-9, TIKP-10, JITK-10.

ConeprkaHne AMCUUIIIIMHBI OXBAThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C:
aBTOMaTHU3MPOBAaHHBIM IIPOEKTUPOBAHUEM JAETANIEH U Y3JI0B IBUraTeleH JIeTaTeIbHbIX
anmnaparoB, a TaKXKe aBToMaTu3aluei pacuetoB anemMeHToB IJIA u ux ontumuzanueil. Jlannas
aucuuIuiiHa opMupyer OyayIlryio HpOH3BOACTBEH "HO-KOHCTPYKTOPCKYIO IE€ATEIHOCTD
WH)XEHepa B 00J1aCTH COBEPIICHCTBOBAHUS M ONITUMHU3AIIMH COBPEMEHHBIX KOH-cTpyKuuit JIJIA,
y3J10B aBUALlMOHHBIX IBUTATEJIEN U arperaros.

[IpenonaBanue AUCHUILTUHBI PEyCMaTPUBACT CIIeAYIOLIE (HOPMbI OpTaHU3AIH
yuebHoro nporecca: Jlekuus, Ilpakrudeckoe 3ansatue, JlaboparopHas pabdora.

[TporpamMmoii TUCIMITIIMHBI IPEyCMOTPEHBI CIESIYIOINE BHIBI KOHTPOJIS: PyOeKHBIHI
KOHTpPOJIb B )OpME U NMPOMEKYTOUHAsI aTTecTanus B popme 3aueT ¢ oueHkoi (6 cemectp).

OO01mast TpPyI0eMKOCTh OCBOCHHUS JUCIUILTAHBI COCTABISIET 4 3a4eTHBIX equHuIl, 144 Jacos.
[IporpamMmMoit AUCIUIUIMHBI TPEAYCMOTPEHBI JIEeKIUOHHBIE (16 yacoB), npakTuieckue (24 yacon),
naboparopHsie (24 yacoB) 3aHsaTHs 1 (80 4acoB) caMOCTOSTENBEHOM PabOTHI CTYICHTA.

Bepcus: AAAAAAHgIoO Kog: 000177355
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BBenenue

[Iporpecc HayKu ¥ TEXHUKH, TOTPEOHOCTH B HOBBIX MPOMBIIUICHHBIX U3CIUAX
00yCIIOBIMBAIOT HEOOXOAUMOCTH BBITTOJIHEHUS IPOEKTHBIX pabOT OOJBIIOr0 00BEMa.

[IpoekTupoBaHre MallMH ¥ CUCTEM MAIlIMH SIBJISAETCS MHOTOATAIHBIM
AMHAMMYECKUM TPOLIECCOM. OTO TMpoOILEecC TBOPUECKUM, MHOTOIUIAHOBBIA U
J0CTaTOYHO TpyaoeMkui. Kak mpaBuiio, mpoeKTHpOBaHHWE MAIUH, B TOM YHCIIE
MOJIbEMHO - TPAHCIIOPTHBIX, CTPOUTENBHBIX U JIOPOKHBIX MAIIUH U 000PYI0BaHUS,
OCYIIECTBISICTCS ~ OONBIIMM  KOJUIGKTMBOM  PAa3IMYHBIX  CHEIHAIHUCTOB  C
UCII0JIb30BaHUEM MHOTOYHUCIICHHBIX pPacUeTHBIX, AKCIIEPUMEHTAIIbHBIX,
IBPUCTUYECKUX METOOB U IPUEMOB.

TpeboBanusi, mpeabsSIBIAEMbIE K Ka4eCTBY MPOEKTOB, CPOKAM WX BBITIOTHEHHUS,
OKa3pIBAlOTCS Bce Ooyee IKECTKMMU 10 MEpEe YBEJIWYEHHUS  CIOXKHOCTH
MPOEKTUPYEMBIX OOBEKTOB M MOBBIIICHHS BaXHOCTU BBITIOIHAEMBIX UMH (DYHKITHH.
VY 10BIETBOPUTH 3TH TPeOOBaHUS C MOMOIIBIO MPOCTOrO BO3PACTAHUSI YUCIEHHOCTU
IPOEKTUPOBILMKOB HENb3s,, TaK KaKk BO3MOYKHOCTb MMapajlIeIbHOTO IPOBEACHUS
NPOEKTHBIX paboT OrpaHWYeHa W  YHUCJICHHOCTh HHXKEHEPHO-TEXHUYECKUX
pabOTHUKOB B TMPOEKTHBIX OpPraHU3alUsAX CTpaHbl HE MOXET ObITh 3aMETHO
yBenn4yeHa. Pemuth nmpo6ieMy MOKHO Ha OCHOBE aBTOMATH3AIMH MPOCKTUPOBAHUS -
HIMPOKOTO MPUMEHEHHS BBIYUCIUTEIBHON TEXHUKH.

Ilenp aBTOMaATH3allMM TPOEKTUPOBAHHUS - TIOBBIIIEHHE KauecTBa, CHIKEHUE
MaTepUaIbHBIX 3aTpaT, COKpAIIeHWE CPOKOB NPOCKTUPOBAHUSA W JIMKBUAALWS
TEHACHIIMM K PpOCTYy YHCJIA HHKEHEPHO-TEXHUYECKUX pPaOOTHUKOB, 3aHSITHIX
MPOCKTUPOBAHKUEM, ITOBBIIICHHE IPOU3BOIUTEIILHOCTH UX Tpya. [1]

CAIIP nmpencraBisier co0Oil  OpraHM3allMOHHO-TEXHUYECKYIO  CUCTEMY,
COCTOSIIYI0O M3  KOMIUIEKCAa  CPEICTB  aBTOMATHU3allMd  IPOEKTHPOBAHMUA,
B3aMMOCBSI3aHHOTO C MOpPa3ACICHUSIMI MPOSKTHOW OPTaHW3AIMH U BBITIOIHSIIOIIYIO
aBTOMATHU3HPOBAHHOE IPOEKTUPOBAHUE.

CAIIP conepxutr cemb BugoB obecneuenus (['OCT 23501.0-79):
Marematudeckoe (MO), nunrsuctuueckoe (JIO), wundopmanmonnoe (MO),

nporpammuoe (I10), texuuueckoe (TO), meroguueckoe (MeO), opraHu3allMOHHOE



(O0). U3 Bcex BuaoB obecrneuenuit 110 3aammaer ocoboe MecTo, Tak Kak OCHOBHAS

noiis 3atpat npu pazpadorke CAIIP npuxoautcs mmerHo Ha [10.



Cocras u cTtpykrypa CAIIP

Kak 3akonuennoe wusnenue CAIIP dABiseTcss COBOKYNHOCTBIO CIIEIYOLIUX
KOMIIOHEHTOB:

® TEXHUYECKUX CPEACTB, OOECHEUYMBAIOIIUX ABTOMAaTU3HMPOBAHHOE
IIOJIyYE€HHE IPOEKTHBIX PEIICHUI;

® [porpaMM, YOPaBISIOIUX pabOTOW TEXHUYECKUX CPEICTB MU
BBIIIOJIHAIOIIMX ITPOEKTHBIE MTPOLIENYPBI;

® JIaHHBIX, HEOOXOIUMBIX JIJISI BBIIIOJIHEHUS TIPOTPaMM;

® JIOKyYMEHTallUM, cojepxkalledl Bce HEOOXOIMMBIE CBEACHUS IS
BBITIOJIHEHNSI ABTOMATU3UPOBAHHOIO MPOEKTUPOBAHUS C TOMOLIBIO
nmanuoit CAIIP.

JUis  peanuzanuu  3a7a4  IOJIb30BaTeled  HEOOXOAMM  MPOTrpPaMMHBIN
WHCTPYMEHTApUHA - TOYHbIE W  MOAPOOHBIE  WHCTPYKIUH, COJAEpIKAIIUe
MOCJIEAOBAaTEILHOCTh JICHUCTBUM T1TI0 00padoTke wuHpopmarmu. Cam 1o cebe
KOMITBIOTEP HE 00J1aJjaeT 3HAaHUSIMU HH B OJHOUM OOJACTH CBOEro MPHUMEHEHMs, BCE
OTU 3HAHMUSA COCPENOTOYEHBI B BBINOJHAEMBIX Ha KOMIIBIOTEpE MpOrpaMMax.
[Tporpammuoe oOecneuenne CAIIP BkiItoyaeT KOMIUIEKC MPOTpaMM Pa3IM4HOTO
Ha3HA4Y€HHUsI, OOECNeYMBAOIMUX (PYHKIIMOHHUPOBAHUE KOMIBIOTEPHON CHCTEMBI H
pelieHne 3a1a4 aBTOMaTU3UPOBAHHOTO TPOEKTUPOBAHUS.

IIpn crpykrypupoBanuu 110 wucnonezyror mnonstus IIIIII, nporpammHbIX
CUCTEM, KOMIUIEKCOB U KOMITIOHEHTOB. [lakeT npuknaaHsix nporpaMM-COBOKYITHOCTh
nporpaMM, OOBEAMHEHHBIX OOIIHOCTBIO MPUMEHEHUS, T.€. BO3MOXHOCTBIO
COBMECTHOTO HCIIOJHEHHSI WM OPUEHTAlMEN Ha OIpEIeJeHHBIM Kilacc 3ajad.
Kommieke mo onpenenenuro B EAuHONW cHUCTEME MNPOrpaMMHOM JTOKYMEHTAllUU
(ECII) — cnoxHas nporpaMma, KOTOPYIO MOXHO Pa3feUTh Ha COCTaBHbIE YacTH.
KOMITIOHEHThI — COCTaBHBIE YacTH MNPOrpaMM, MMEKIIHE CBO€ (DYHKIIMOHAJIBHOE
Ha3HaueHue. [IoHsATHEe «KOMIUIEKC — KOMIIOHEHT» aHAJOTUYHBI IOHATHAM «CUCTEMA —
AJeMEHT» B  OJIOYHO-UEPAPXUUYECKOM  NPOEKTHUPOBAHUU  CJOXKHBIX  CHCTEM,
CJIEIOBAaTEIbHO, HA KaXJIOM HMEpapXMUeCKOM ypoBHE mnpoektupoBanus 110 stum

IMOHATHA HAIIOJHAIOTCA CBOUMM KOHKPETHBIM COACPIKAHHUCM. TaK, orepaniMoOHHas



cuctema OC EC — kommiekc, a komnuisitop ¢ POPTPAHA — ero komnonent. Ha
YPOBHE MPOEKTUPOBAHUS KOMIIWJISATOPA OH PAcCMaTpPUBAETCA KaK KOMIUIEKC, a
CHHTaKCHYECKHI aHAIN3aTOP U TeHepaTop KoJla — ero KOMIIOHEHTEHI. [2]

CocraBHbiMU  CcTpyKTypHbIMU yacTsimMu CAIIP, ecTko CBSI3aHHBIMH C
OpPraHU3allMOHHON CTPYKTYPOW NPOEKTHOM OpraHU3alvH, SBISIOTCS IOJICHUCTEMBI, B
KOTOPBIX IIPU IOMOIIM CHEUUATU3UPOBAHHBIX KOMIUIEKCOB CPEICTB PpEIIAeTCs
(GYHKIIMOHATFHO 3aKOHYEHHAs 1mocie1oBaTebHOCTh 3aaay CAIIP.

[lo Ha3HAYEHHIO TOACHCTEMBl  PA3JEISIOT Ha  INPOCKTUPYIOIIHME U
00cITyKUBaIOLIUE.

[IpoekTupyromue mnoacucteMbl. OHU UMEIOT OOBEKTHYIO OPUEHTALUI0 H
peaiu3yloT ONpeNeieHHbIM dTan  (CTaaul0) TNPOEKTUPOBAHUS WU  TPYIILY
HEIOCPE/ICTBEHHO CBA3aHHBIX MPOEKTHBIX 33]1a4.

[IpuMepsl MPOEKTUPYIOMIMX MOJACUCTEM: 3CKHU3HOE INPOEKTUPOBAHUE W3JEIUH,
IIPOCKTUPOBAHUE  KOPIYCHBIX  JI€TAJ€, MPOECKTUPOBAHUE  TEXHOJOTHMYECKHUX
MIPOLIECCOB MEXAHNYECKON 00pabOTKH.

OOcmy)xuBarIue NOACUCTEMbl. Takue MOACHCTEMBI MMEIOT OOIIECHCTEMHOE
MpUMEHEHUE U OOECNEeUUBAIOT MOAJEPKKY (YHKIMOHUPOBAHUS TMPOEKTUPYIOIIMX
MOJICUCTEM, a Takke OQOpMIIEHHE, MepeAadyy W BBIBOJ IOJYYEHHbIX B HHX
pE3yNbTATOB.

[Tpumepbl 00CTyKMBAIOIIUX TMOJCUCTEM: aBTOMATU3UPOBAHHBIN OaHK JaHHBIX,
MOJICUCTEMBI JJOKYMEHTUPOBAHUs, IOJCUCTEMA IPpapuuecKoro BBO1a-BbIBO/IA.

@opMUpOBaHUE U HCIOJIB30BAHHE MOJIENEH O0O0BEKTa MPOEKTUPOBAHUS B
MPUKIAAHBIX 337a4ax OCYIIECTBISIETCS KOMIUIEKCOM CPEACTB aBTOMATU3UPOBAHHOIO
npoektupoBanus (KCAIT) cuctemsbl (WK MOJCUCTEMBI).

CrpykrypHbiMu yacTssMu KCAII cuctemsl SIBIAIOTCA Pa3jIMYHbIE KOMILIEKCHI
CPEICTB, a TAK)KE€ KOMIOHEHTHI OpPraHM3allMOHHOTO 00ECIICUEHUSI.

KoMIuiekcsl cpeicTB OTHOCAT K MPOMBIIIIEHHBIM HW3JEIUAM, MOIJIEKAIIUM
W3rOTOBJICHUIO, THUPAXKUPOBAHUWIO MW npuMeHeHutro B coctae CAIIP, wu
JOKYMEHTHUPYIOT KaK crienuuuupyeMble U3emusl.

Buasr kommiekcos cpenct u komroneHtoB CAIIP mpeacTasiensl Ha puc. 1.



KoMmmuiekcsl cpeacTB MOApa3iensioT Ha KOMIUIEKCHl CPEICTB OJHOTO BHJA
oOecrieueHus (TEXHUYECKOTO, IPOrpaMMHOTO, UH(GOPMAIIMOHHOTO) U
KOMOWHUPOBAHHbIE.

KomMmuiekcsl cpeicTB 0THOTO BUAA 00€CTIeUeHHs COAepKaT KOMIIOHEHTHI OJTHOTO
BUJa 0O€CleUeHus; KOMIUIEKCHI CpPEJCTB KOMOWHHUPOBaHHbIE — COBOKYIHOCTb
KOMITOHEHTOB pa3HbIX BUIOB 00ECIICYEHUSI.

KomOunupoBanusie KCAII, oTHOCsmmEcS K MPOIYKIUH MPOU3BOIACTBEHHO-
TEXHUYECKOTO Ha3HAYEHUs, TTOIPA3/IEIISAIOTCS Ha:

e nporpammHo-meroaundeckue (IIMK);

e nporpammuo Texuuuyeckue (I1TK).
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Puc. 1. Buasr kommiekcos u kommonentos CATIP.

[TporpaMMHO-METOINYECKUNA KOMIUIEKC MPEICTABIISIECT COO0H B3aMMOCBSI3aHHYIO
COBOKYIMMTHOCTh KOMITOHEHTOB MPOTPaMMHOTO, HH(POPMAITMOHHOTO U METOJIUYECKOTO
obOecrieueHrs (BKJIFOYasi KOMIIOHEHTBI MaTEMaTHYECKOTO U JIMHTBUCTUYECKOTO
obecrieyeHnn ), HEOOXOIUMYIO ISl TIOTYUYEHHSI 3aKOHYEHHOT'O MPOEKTHOI'O PEIICHUS
Mo 00BEKTY MPOCKTHUPOBAHUS (OHON WM HECKOJBKHUM €r0 YacTsIM WU OOBEKTY B
11€JI0M) WJTU BBITIOJTHEHUS YHU(DUITUPOBAHHBIX TIPOLICTYP.

B 3aBucumoctu ot HaszHauenus [IMK moapasmenstor Ha oOIiecCMCTEMHBIE H

0a3o0BbIE.



Obmecucremusie [IMK HanpaBieHbl Ha OOBEKTHI TPOESKTUPOBAHUS U BMECTE C
ONnepalroOHHBIMU cucTeMaMu OBM ABISIOTCS ONEpallMOHHON Cpenoil, B KOTOPOU
(GYHKIMOHUPYIOT 0a30BbI€ KOMILIEKCHI.

bazossie [IMK wmorytr ObITh MpOOIEMHO-OPUECHTHPOBAHHBIMU M OOBEKTHO-
OpPUEHTUPOBAHHBIMU, B 3aBUCUMOCTH OT TOIO, PEAIU3YIOT JU OHH MPOEKTHBIC
npoLeaypbl YHUPUIIMPOBAHHBIE WM CHENU(PUYECKUEe IS OMpPelesIeHHOTO Kiacca
0OBEKTOB.

[IpoOnemuo-opuentupoBanusie  [IMK  Moryr Biiro4yaTh  IporpamMMHBIE
CPEACTBA, NPEAHA3HAUYECHHBIE /U1 aBTOMATU3UPOBAHHOTO YHOPAIOYEHUS HCXOIHBIX
JAHHBIX, TPEOOBAaHUN M OrpPaHUYEHUN K OOBEKTY NMPOECKTUPOBAHUS B LIEJIOM WIH K
COOpPOYHBIM €IMHULAM; BbIOOp (U3MUECKOr0 TNpUHLUNA JEUCTBUA OOBEKTa
MIPOCKTUPOBAHMS; BBIOOpP TEXHUYECKMX PpEIIEHUH H  CTPYKTYphl OOBEKTa
IPOEKTUPOBAHUS; OLEHKY IOKa3aTesel KauecTBa (TEXHOJIOTUYHOCTH) KOHCTPYKIIHM,
POEKTUPOBAHUE MaplIpyTa 0OpabOTKH AeTajei.

O6nekTHO-OopueHTupoBannbie [IMK  oTpaxkatoT 0COOEHHOCTH OOBEKTOB
IPOEKTUPOBaHUS KaKk COBOKyIHOU npeametrHoit obnactu. K takum [IMK, nanpumep,
otHocar [IMK, moagnepxuBaromme aBTOMAaTU3UPOBAHHOE  MPOCKTUPOBAHUE
COOpPOYHBIX E€IMHMII; TPOEKTUPOBAHUE JIeTaled Ha OCHOBE CTAHJAPTHBIX WIU
3aMMCTBOBAaHHBIX PEILLICHUU; JeTajlel Ha OCHOBE CHHTE3a UX U3 3JIEMEHTOB (DOPMBI;
TEXHOJOTUYECKHUX MPOLIECCOB MO BUaM 00paOOTKH JE€TaJIeH U T. II.

[IporpaMMHO-TEXHUYECKUI KOMILUIEKC MPEACTABISIET CO00M B3aMMOCBS3aHHYIO
COBOKYIMHOCTbh KOMIIOHEHTOB TEXHUYECKOT0 00€CIIeUEHUSI.

B 3aBucumoctu ot HasHayeHus IITK pasnuuaror: aBTOMaTH3MpOBAHHBIE
pabouune mecta (APM); nieHTpanbHble BeraucauTenbHbie KoMmruiekesl ([[BK).

Kommnekcsl  cpenctB  MOTyT  OOBEAMHSATH CBOM  BBIYUCIMTENBHBIE U
MH(GOPMaLIMOHHBIE PECYPCHI, 00pa3ysl JOKaJbHbIE BEIUMCIUTEIbHBIE CETU MOJCUCTEM
WJIY CUCTEM B LIEJTIOM.

CTpyKTYypHBIMH 4YacTSIMH KOMIUIEKCOB CPEACTB  SIBIAKOTCA KOMIIOHEHTHI
(W (14%{011170'¢ BUJI0B oOecIieueHns: MPOrpaMMHOTO, HH(POPMAITMOHHOTO,

METOANYECKOI'0, MATEMATHYCCKOI'O, IMHITBUCTHYCCKOT'O 1 TCXHUYCCKOTI'O.



KommoneHnTsl BHIOB oOecrieueHus BBITOMHSAIOT 33aJaHHYI0 (DYHKIUIO U
MPEJCTABIAIOT HAMMEHBIINUN (HEACIUMBIN) CAMOCTOSITEILHO pa3padaThiBaeMblil (M1
nokyrnHoi) anemeHT CAIIP (Hanmpumep, nporpamMma, HHCTPYKIIUS, TACIUICH U T. I1.).
OddexruBHoe pynkmuonnpoBanne KCAII u B3anMozeiicTBUE CTPYKTYPHBIX YacTen
CAIIP Bcex ypOBHEH TOJKHO JOCTUraThCs 32 CUET OPUEHTAIMM HA CTaHIApTHBIC
UHTEP(PENCHl U MPOTOKOJIBI CBSI3U, OOECIECUNBAIOIINE B3aUMOJICHCTBHE KOMILJIEKCOB
CPEICTB.

OddexruBHoe PynkuronupoBanue KCAIl nomkHO pocTturaTbCsi 3a CUET
B3aMMOCOTJIACOBAaHHOW pa3paboTKu (CoriacoBaHWE C TOKYIMHBIMH) KOMIIOHCHTOB,
BXOJISIIIIUX B COCTaB KOMIUJIEKCOB CPENICTB.

KCAIIl oOcayxuBaromux mojacucTteM, a Takke oTaenbHble [ITK aTtHx
MOJICUCTEM MOTYT UCIOJIb30BAThCS MPU (PYHKIITMOHUPOBAHUHU BCEX MOJICUCTEM.

Oo6mecucremnusie [IMK BritodaroT B cebsi mporpaMMHOe, MH(POPMAIMOHHOE,
METOANYECKOE U Apyrue Buabl odecrieueHur. OHU MpeHA3HAYCHBI /IS BBITIOTHEHUS
YHU(DUIIMPOBAHHBIX MOPOLEAYpP MO YIPaBICHUIO, KOHTPOJIIO, IUIAHUPOBAHUIO
BBIYMCIIUTEIBLHOIO TIpolecca, pacnpeneneHuto pecypcoB CAIIP u peanuzaunu
Opyrux GyHKIUH, sBisitonmxcs ooummu s noacucrem win CAIIP B uenom.

[TIpumepst  obmecucremuspix [IMK: MOHHTOpHBIE CHCTEMBI, CHCTEMBI
ynpasienuss bJl, uHPOpMaIMOHHO-TIOMCKOBBIE CHCTEMBI, CPEACTBA MAITUHHOM
rpaduky, nocucTeMa 00ECIEUEHHSI TUAJIOTOBOTO PEXKUMA U JIp.

MOHUTOpHBIE CHUCTEMBI yIpaBiICHUS (PYHKIIMOHUPOBAHUEM TEXHHUYECKUX
cpencts B CAIIP. (MonuTOp — ynpasistoias nporpamma).

OCHOBHBIMM  (DYHKIUSIMU MOHUTOPHBIX CHUCTEM SIBISIOTCS: (OPMHUPOBAHUE
3aJlaHui ¢ KOHTPOJIEM TakeTa 3ajad, TpeOyeMbIX M HAJIMYHBIX PECypcoB, IpaBa
JocTyna K 0a3e JaHHBIX C YCTAHOBJIEHHEM MPUOPUTETA M HOMEpPA OYEPEIu;
00paboTKa TUPEKTUB S3BIKOB YMPABICHUS 3aIaHUSIMHU U 33]]a4aMU, a TaKXKe PEaKIIus
Ha MpEephIBaHUS C MEPEXBATOM YIPABJICHUS, aHAJTM30M MPUYUH U UX UHTEPIIpETalneil
B TEpPMHUHAX, TMOHSTHBIX TMPOCKTUPOBIIUKY; OOCIy)KMBaHHE IIOTOKOB 3a/ad C
OpraHu3alMe JHAIOTOBOTO M WHTEPAKTUBHO-TPAPUUECKOTO COMPOBOXKIACHUS B

YCIOBUSIX NapajijieIbHOW paboThl MOJCUCTEM; YIpaBJICHUE MPOCKTUPOBAHHEM B



ABTOMATUYECKUX PEKMMAX C aHAJTU30M KaueCTBA MCIIOJIHEHUS TPOECKTHBIX ONEPALIHA,
MIPOBEPKOIl KpUTEPUEB MOBTOPEHMSI dTara WIM IMPOAODKEHUS MaplipyTa, BEIOOpOM
aNbTEPHATUBHBIX BAPUAHTOB MapIIPyTa; BEICHUE M ONTHUMU3ALMS CTATUCTUKH
JKCIUTyaTallii CUCTEMBI; pacnpeaeneHue pecypcoB CAIIP ¢ yuetom mpuoputeToB
3aJlaHui, 3a7]a4 ¥ MOACUCTEM, TUIAHOBBIX 3a/IaHUM U TEKYIUX YKa3aHUI U 3aIPOCOB;
3allldTa PECypcoB U  JaHHBIX OT  HECAHKIIMOHUPOBAHHOTO  JIOCTyNa U
HETIPEyCMOTPEHHBIX BO3ACHCTBUM.

Nudopmanmonno-nouckossie cucteMbl (UIIC) B CAIIP BBIMOTHSIOT Takue
byHKIMM, Kak 3amnojHeHue WHpopMaluuoHHOTO ¢GoHna (MH(OTEKH) CBEICHUSMU;
apupmMeTHIeCcKyr0 00pabOTKy IM(PPOBBIX JAaHHBIX M JIEKCUYECKYI0 00paboOTKy
TEKCTOB; 00pabOTKy HH(POPMAIMOHHBIX 3alpOCOB C LEJBI0 IMOMCKAa TpeOyeMbIX
CBEJIEHUI; 00pabOTKy BBIXOAHBIX JAHHBIX U (DOPMUPOBAHHUE BBIXOAHBIX JOKYMEHTOB.
Ocobennoctu UIIC 3akmoydarorcss B TOM, YTO 3alpochl K HUM (OPMHUPYIOTCS HE
IPOrpaMMHBIM IIyTEM, & HEMOCPEACTBEHHO IOJIb30BATEISIMU, U HE Ha (HOpPMaIbHOM
A3BIKE, TOHSITHOM MOHHUTOPY, @ HA €CTECTBEHHOM $I3bIKE B BHJIE MOCIEA0BATEILHOCTH
KIJIFOUEBBIX CJIOB — JIECKPUNTOPOB. llepeueHp NecKpuITOpOB, COAEpKAIIMXCA BO
BCEX MPUHATHIX HA XPAHEHUE OIMUCAHUAX, COCTABISET CIOBAPh JECKPUIITOPOB, WU
Te3aypyc, U MpeiHa3HaueH A1 GOPMUPOBAHUS TOUCKOBBIX MPEANUCAHUN.

CymectBytor u 6osee cioxubie UIIC mo cpaBHEHHMIO € JECKPUNTOPHBIMH.
BaxHyto ponab B HHMX HrpaeT WH(OPMAIIMOHHO-TIOMCKOBBIN $I3bIK, B KOTOPOM
YUUTBHIBAIOTCS CEMAaHTHUYECKHE B3aUMOOTHOIICHUS MEXIy HHPOPMAMOHHBIMU
00BbEKTaMH. OTO IMO3BOJSET YMEHBIIUTh YHUCIO HENPABUIBHO pPaClO3HABAEMBIX
A3BIKOBBIX KOHCTPYKIMH, a 00pabOTKy 3apOoCOB MPOU3BOJIUTH Ha OCHOBE PA3IMUHbIX
KPUTEPHUEB CMBICIIOBOI'O COOTBETCTBHUSI.

Cucrema ynpasnenust 6azamu nanubix (CYBJ]) — nporpaMMHO-MeTOIUYECKHI
KOMIUIEKC ISl oOecriedeHus: paboThl ¢ MHGOPMAIIMOHHON 0a30i, OpraHW30BaHHOW B
BUJIE CTPYKTYPHI JaHHBIX.

banku paHHBIX SBISIIOTCA  HawOosiee BBICOKOW (OpMOM  OpraHU3aLUH
undpopmaruu B Oompmmx  CAIIP. Onum mnpencraBisioT coboit  mpoOiIeMHO-

OpUEHTHUPOBaHHBIE NMHPOPMALIMOHHO-CIPABOYHBIE CUCTEMbI, 00€CIIEYNBAIOIINE BBOJ



HeoOXoauMoOW HH(OpPMAIMKM, HE 3aBUCHMbIE OT KOHKPETHBIX 3a/Jay BEACHUA H
COXpaHEHHUs1 MHPOPMAIIMOHHBIX MACCUBOB M BBIAAUYM HEOOXOAUMOU MH(OPMALIUU 11O
3armpocaM IOJb30BaTelied WM MmporpaMMm. B 0OaHKax JaHHBIX HCIIOJIB3YETCS
uHpopMarus pakTorpaduyeckoro BUIA.
CVYDB/] BbINONHSAET ClEyIOIINE OCHOBHBIE (DYHKIMU: ONpeesieHne 0a3 JaHHbIX,
T. €. OIMCAaHNE KOHUENTYAJIBHOIO, BHEIIHETO U BHYTPEHHETO YPOBHEW CXEM; 3aIHCh
JaHHBIX B 0a3y; OpraHU3alMI0 XPAHEHUs, BBINOJHSAS HW3MEHEHHE, JOIOJHEHHE,
PEOPraHn3alMIoO JaHHBIX; IPEJOCTABIECHUE TOCTyIA K JAHHBIM (IIOMCK U UX Bblaya).
Jlnst ompenenieHns JaHHBIX W goctyna K HUM B CYBJ] uMeroTcst s3bIKOBBIE
cpeactBa. Tak, ompeneneHue AaHHBIX, COCTOAILEE B OINHCAHMM HMX CTPYKTYp,
o0OecnieunBaeTcs € MOMOIIBIO SI3bIKa OIpeneieHHs] JaHHbIX. DYHKIUHU JIOCTyHa K
JAHHBIM PEATU3YIOTCA C MOMOIIBIO S3bIKA MAHMUITYJIMPOBAHMS JTaHHBIMU U SI3bIKA
3anpocoB. 1lo Tumy mnoanepKUBaeMbIX CTPYKTYp Ppas3IMyaroT CICAYIOLIME BHUJBI
CYBU:
® HEpapXUYECKUU
® CeTeBOU
® PEISIIMOHHBIN
[IporpaMMHO-METOAMYECKHE KOMIUIEKCHl MAIIMHHOW Tpaduku oOecreynBaroT
B3aUMOJICHCTBUE TMOJB30BATENSl C KOMIIBIOTEPOM Tipu OOMeHe TIpaduuecKkoit
uH(dopmaIuen, pereHrne reoOMeTpUYecKux 3agad, (GOpMUPOBAHUE H300paKEHUN U
aBTOMATHYECKOE  M3roToBiieHHEe rpaduueckort  uHPopmaruu. ['paduueckoe
B3aUMOJICHCTBUE TOJIb30BATENSI C KOMIBIOTEPOM (TaK HAa3bIBaEMbIM Trpaduyeckuii
MeToJl JocTyna) Oasupyercd Ha MOANporpaMmax BBOZA-BbIBOJA, KOTOpHIE
o0ecreynBaloT MprueM u 00paboTKy KOMaH/ OT YCTPOIMCTBA BBO/Ia-BbIBOJIA U BbIAUY
YIIPABJISIONIMX BO3JACHCTBUUA HA 3TU YCTPOMCTBA. PelieHrne reoMeTpudyecKux 3aaad
(reoMeTprueckoe MOJETUPOBAHUE) CBOAMTCS K MpeoOpa3oBaHUI0 Tpaduueckon
uH(popMaMu, KOTOpOE TMpPEACTAaBIsIeT COOOM BBHINOJHEHHE B TOW WIM HWHOU
MOCJIEAOBATEIBHOCTH 3JIEMEHTAPHBIX TpadUUeCKUX ONepalil Tuna CIBUT, TOBOPOT,
MacmTabupoBanue U T. M. JlJis reoMeTpuuecKoro MOJEIUPOBAHMS HMCIOJIb3YETCS

[IMK, B KOTOpOM KpOM€ OTACNIBbHBIX 3JIEMEHTAPHBIX TpapruecKux Oomeparfii MoryT



ObITh peann3oBaHbl Trpaduveckrue NpeoOpa3oBaHUsl TPEXMEPHBIX H300paXKEeHHH,
MPOIETyphl TMOCTpOeHMsT Tpoekiui, cedenuit u 1. 1. B TIMK rpaduaeckux
npeoOpa3zoBaHuil  OOBIYHO TMPEIyCMAaTPUBAIOTCSA CpeAcTBa g (OPMUPOBAHUS
HEKOTOPBIX YacTO HCHOJB3YEMBIX H300pakeHWid, ympaBieHus rpaduyeckoil 6a3oi
JAHHBIX, OTIAJKU rpapUUecKuX MOAIPOrPaMM.

JlnanoroBbli pexUM oOecrieunBaercs MIPOTPAMMHO-METOANYECKUMHU
KOMIUIEKCAMM,  OCYLIECTBIIIOIIMMH  BBOJ,  KOHTPOJIb,  PEOAKTHUPOBAHHE,
npeoOpa3oBaHWe U BBIBOJ TpapUUecKOl W/WIM CUMBOJIBHOM HHGOpPMALIHH.
JlnanoroBelii yJaJdeHHBIA BBOJ 3aJaHuii 0oOecreYrBaeT BBOJ M PEIAKTHPOBAHUE
3aIaHUM Yepe3 KaHAIbI CBSI3H, BBINOJHEHUE 3aJ1aHUM B ITAKETHOM PEXUME U BBIBOJ
pEe3yNbTaTOB 4Yepe3 JIMHUM CBA3M Ha yaaneHHsle TepMuHanel. B CAIIP moryt
HCIIOJIL30BAaThCs  Kak  guanorosele [IMK  oOmero Ha3sHadeHms, Tak |
cnenuanuzupoannble. [IMK o6mero HazHaueHus 1enecooO0pa3HO NPUMEHSTHh Ha
HavyaJIbHBIX cTaausx co3fgaHus U 3kcruryatauuu CAIIP nist orpaboTku U nmpoBepku
METO/0JIOTUN TPOEKTHUPOBAHUS, TEXHOJOTMU OOpaOOTKH JaHHBIX U MPUKIATHBIX
nporpamMMm. B panbHeiimee Bo3moxkHa <~ Mmomudukanus [IMK ¢ ydetom
cnenupuueckux TpedoBaHui mno opranuzauuu auanora B CAIIP. Ilpu sTom
HEO0OXOJMMO YYHTHIBATh HAIMYKE JUATOTOBOTO WIIM MAKETHOTO PEKHUMa 00pabOTKU
3aIIPOCOB; OPUEHTALMIO CUCTEMBI Ha II0JIb30BATEIIsI HEIPOTPAMMHUCTA; BO3MOKHOCTD
pacIIMpEeHnsl CUCTEMBI IIyTEM BKJIIOYEHHS JTUAJOTOBBIX NMPUKIAAHBIX MPOrPaMM Ha
A3bIKAX BBICOKOTO YPOBHs; BO3MOXXHOCTH YIIPABJIICHUS JUAJIOIOM C IIOMOILBIO
«MEHIO» U IUPEKTHUB, KEJIATEIbHOCTh OOILIEHHS Ha POJIHOM SI3bIKE H T. TI.

[Tpumepsr [IMK obGecrnieuenusi 1MagoroBbIX PEXKUMOB: CHCTEMA JUAJIOTOBOTO

YIpaBJICHUA BBOOAOM SaHaHHﬁ, CUCTEMA PCIKUMaA pasacJICHUsA BPCMCHU U .



CyumecTByoume CUCTEMbI
B poccuiickoM TpouW3BOACTBE B TMOHSATHE CHUCTEMBI ABTOMATH3WPOBAHHOTO
npoektupoBanusi (CAIIP) mpunsto Brmouyath CAD, CAE u CAM, xots
3apyoesxxHbie mpoekTupoBIukH accouuupyroT CAIIP tonasko ¢ CAD.
TyT CTONTH TOSICHUTH BUABI CYIIECTBYIOIMNUX CUCTEM:
e CAD - xommbloTepHas TOMOIIb B JW3aifHe, MpOILE TOBOPS,
porpaMmma 9epueHuUs
e CAM - koMmnbIOTEpHAst TOMOIIbH B TPOU3BOCTBE.
o CAE - koMmnbroTepHas TOMOIIb B MHKEHEPHBIX pacueTax.
e GIS - reorpaduueckas nnpopmalmoHHas cuctema
HemnocpenctBeHHO B MalIMHOCTPOSHUU MPUMEHSIIOTCSA CIEIUaTU3UPOBAHHBIC
MaKkeThl W Pa3IMYHbIC HAJACTPOWKH Oojiee OOMMX W PACIPOCTPAHCHHBIX CHCTEM
npoektupoBanusi, Takux kak Autodesk AutoCAD, ZwCAD, BricsCAD, KocmMmoc,

SolidWorks u mpyrue. PaccMoTpum moipo0Hee HEKOTOPBIC U3 CHCTEM.
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KOMIIAC

Kpatkas undopmarms:

Kommac - oguH U3 IUMAMPYIOIUX POCCUUCKHX NpoaykToB. ABnserca CAD-
CUCTEMOM, IpeAHa3HayeHa I LIMPOKOr0 CIEKTpa IPOEKTHO-KOHCTPYKTOPCKUX
pabotr, nérka B OCBOEHWH, yJoOHa B paboTe W MPU 3TOM HMMEET CTOUMOCTD,
OPUEMIIEMYIO JUIsI KOMIUIEKCHOTO OCHAILIEHUS POCCUHCKUX NPEANPUATHNA, B TOM
YHUCIIe CpeAHUX U MaibIX. [103BOISET OCYIIECTBIATh JBYMEPHOE NIPOCKTUPOBAHUE U
KOHCTPYUpPOBaHUE, OBICTPYIO TOJITOTOBKY M BBIIYCK Pa3HOOOpa3HOW YepTEKHO-
KOHCTPYKTOPCKON JIOKYMEHTAllMM, CO3JaHHE TEXHUYECKHX TEKCTOBO-TpadUyeCcKux
JOKYMEHTOB.

Pazpabotuuk npoaykra - AckoH, Poccus.

KOMITAC cymiecTByeT B HECKOJIBKUX BEPCUSX:

o KOMIIAC-T'paduxk
e KOMIIAC-CIIAC
e KOMIIAC-3D

e KOMIIAC-3D LT

KOMITAC-T"padguk MOXKET UCIOJIB30BATHCS KaK MOJHOCTHIO MHTEIPUPOBAHHBIMI
B KOMITIAC-3D momyns paboThl ¢ YepTeXamMH M JCKH3aMH, TaK U B KadecTBe
CaMOCTOATENIBHOTO  MPOAYKTa, IOJHOCTBIO  3aKpblBaromiero  3agaun  2D-
MIPOEKTUPOBAHUS W Bblycka JokyMeHtamuu. A KOMIIAC-3D LT sBusercs
obneruenHo HekomMmepueckoit Bepcueit KOMITAC-3D.

B crnepyromieit Tabnuile TPEACTABICHO CpaBHEHHE MPOAYKTOB CEMEWCTBa

«Kommnacy.
DOYyHKUUA KOMMNAC-Tpachuk KOMNAC-CNAC KOMIMAC-3D KOMMNAC-3D LT

B03MOXHOCTb KOMMEPYECKOT0 MCNONL30BaHUA Ha la la Her
Co3apanue yeptexeit Nboi cNoXHOCTH Na Na Na la
TpexmepHoe MOAENMpoBaHne geTanei Her Het la la
TpexmepHoe mogenupoBaHie cbopok Her Her fa Hert
[MoBepXHOCTHOE MOAENUPOBaHNE Het Her la la
Co3gaHue TeKCTOBLIX 40KYMEHTOB Ha Ha la Her
CozgaHue cneundukaymii fa Her fa Her
Wmnopt DXF n DWG Na Na Na la

Wmnopt 3D-hopmaros Her Her fa OrpaHuy4eHHbIe BO3MOXKHOCTH

3KCNopT A0KYMEHTOB B ApYrine CUCTEMBI fa JIE] fa Her



KOMIIAC-3D — cucremMa TpexXMEpHOrO MOJEIMPOBAHUSA,  CTaBIIas
CTaHAAPTOM JIJISl THICSY MPEANPHUITHI, Oaromaps yJadHOMY COYETAHUIO TPOCTOTHI
OCBOCHHMSI M JIETKOCTU PAOOThI ¢ MOIIHBIMH (PYHKIIMOHAJIBHBIMUA BO3MOKHOCTSIMU
TBEPAOTEIBHOIO W IOBEPXHOCTHOIO MOJEIUPOBAHUS, KOTOPBIE pEIIAIOT BCE
OCHOBHBIE 33]1a4¥ T0JIb30BaTEIIEH.

KitoueBoil 0COOEHHOCTBIO MPOAYKTA SIBISIETCS HMCIOJIB30BaHUE COOCTBEHHOTO
MaTeMaTUYeCKOro sjapa MW TapaMeTPUUYECKHX TEXHOJOTHM, pa3paOO0TaHHBIX
cunermanuctamu ACKOH.

OcuHoBubie kKoMTOHEHTHI KOMITAC-3D — coOCTBEHHO cHCTeMa TPEXMEPHOTO
TBEPJOTEJILHOIO MOJEIUPOBAHUS, YHUBEPCAIbHAS CHCTEMa aBTOMAaTH3MPOBAHHOTO
npoektupoBanusi KOMITAC-I'paduk v MOmynp MpOEKTUPOBAHUS cHElUdUKAII.

Bce oHU Jerku B OCBOCHHMH, MMEIOT PYCCKOS3bIYHBIE MHTEPENC M CIPaBOYHYIO
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Puc. 3. MnTepdeiic mporpamMmel.

ba3oBbIii (hyHKIIMOHAI CHCTEMBI BKITtOYaeT B ceOs [6]:
® Ppa3BUTHII MHCTPYMECHTApUI TPEXMEPHOTO MOJICIIUPOBAHHUS, B TOM YHCIIC
BO3MOYKHOCTH ITOCTPOCHHUS PA3JIMYHBIX TUIIOB TOBEPXHOCTEH;
® MEXaHU3M YaCTHYHOHN 3arpy3Kd KOMIIOHECHTOB M CICIMATBbHBIC METOJIbI

ONTUMHU3AIMU, TO3BOJSIONIME OOeCreyuTh padoTy CO  CIO0KHBIMU



MPOCKTaMH, BKIIIOYAIOIIMMHU JCCATKA THICSY TOACOOpPOK, IeTane wu
CTaHIAPTHBIX U3]ICIIH;

(GYHKIIMOHAT MOJCIMPOBAHUS JETale W3 JMCTOBOTO MaTephaia —
KOMaH/bl CO3JIaHMS JINCTOBOTO Tejia, Cru0oB, OTBEPCTUM, KaJIO3H,
OYpPTHKOB, IITAMIIOBOK U BBIPE30B B JIICTOBOM TeJI€, 3aMBIKaHUSI YTIIOB H
T.J., @ TaKXK€ BBITIOJTHEHUS Pa3BEPTKH MOJYYEHHOTO JIMCTOBOTO Teja (B
TOM YHclie (GOPMUPOBAHMSI ACCOIMATHBHOTO YEPTEIKA PA3BEPTKH );
CIIelIMAJIbHBIE BO3MOXKHOCTH, 00JIerdaroniye mocTpoeHrue JUTEHHBIX (hopM
— JUTEHHBIE YKIOHBI, IMHUM pa3beMa, MOJOCTH Mo popMe JAeTau (B TOM
YHUCJIE C 33JITaHUEM YCAIKHN);

UHCTPYMEHTHI CO3/IaHUA MOJIb30BATEIIbCKUX MapamMeTPUIECKUX
OMOJIMOTEK TUIIOBBIX DJICMEHTOB;

BO3MOXKHOCTh  IOJIY4EHUS] KOHCTPYKTOPCKOM W  TEXHOJIOTHMYECKOU
nokymeHTauu: BcerpoeHHas cucrtema KOMITAC-T'padux mno3BossieT
BBIITYCKATh YEPTEXKH, CHEHU(PUKAIMU, CXEMBbI, TaOJUIIBI, TEKCTOBBIC
JIOKYMEHTBI;

BCTPOCHHBIE OTYETHl MO COCTABy U3ACHUA, B TOM 4YHUCIE 1O
MOJIb30BATEIILCKUM aTTpHOyTaM;

BO3MOYXHOCTh TMPOCTAHOBKM pPa3MEpOB M 0003HAUYCHUM B TPEXMEPHBIX
mozaenax (mogaepxka crangapra [OCT  2.052-2006 «ECK/I.
DIIEeKTPOHHAS MOJICIb M3JISTUS»);

noaaepxkky crangapta Unicode;

cpeactBa unrerpaiuu ¢ pazmmuabiMu CAD/CAM/CAE cucremamu;
CpEeACTBa 3alllUTHl TMOJIb30BATEJIbCKUX JIAHHBIX, WHTEJUIEKTyalbHOMN
COOCTBEHHOCTH M  CBEJCHHM, COCTaBISIONIMX KOMMEPYECKYI0 H

rOCyJJapCTBEHHYIO0 TailiHy (peaju30BaHO OTAEIbHBIM MPOrPAMMHBIM

moxayiiem KOMITAC-3amura).



SolidWorks

Kpatkas nnpopmarnusi:

Mouneiii  MammHOcTpouTenbHbli  CAD  makeT mjisi  TBEPAOTEIBHOTO
napamMeTpUYecKoro MOJCIMPOBAaHUSl CIIOKHBIX Jerainedl u  cOopok. Cucrema
KOHCTPYMPOBaHUSI CpEIHEro Kiacca, Oa3upyrooliascs Ha apaMeTpHYeCKOM
reomerpuyeckoM snpe Parasolid. Co3nmana crnenualbHO [JIsi UCIIOJIB30BAaHUSI HA
NEPCOHATLHBIX KOMITBIOTEPAX MO YIpaBICHUEM oOlepalnuoHHbIX cucteM Windows
95 u Windows NT.

SolidWorks pacripoctpansiercs B TpeX KOMMEPUYECKHUX U TpeX 00pa30oBaTeIbHBIX
BapHaHTAaX:

e SolidWorks Mechanical

o SolidWorks Office Professional

e SolidWorks Office Premium

OcHoBHO#1 TpoaykT SolidWorks BkitOuaeT MHCTPYMEHTBI AJIsi TPEXMEPHOIO
MOJEIIUPOBAHUs, CO3JaHUsl COOpOK, deprexed, padoThl C JUCTOBBIM METAILIOM,
CBapHBIMU KOHCTPYKIUSM M MOBEPXHOCTSIMH NMPOU3BOJIbHON (QopMbl. [IpucyrcTByer
BO3MOKHOCTh UMIIOPTHPOBaHUs Oosbiioro yncia ¢aitnos 2D u 3D CAD nporpamm.
Nmeercs API nns mporpammupoBanus B cpeae Visual Basic u C. Taxxe BkItoueHa
nporpaMMa Juis aHaju3a METOJIOM KOHEUHBIX JJIEMEHTOB HAYaJlbHOTO YPOBHS
COSMOSWorks.

[Taker SolidWorks Office Professional BkirogaeT B ce0si OCHOBHOM MPOAYKT U
HECKOJIBKO PACIIMPEHHM:

e Animator (coznanne AVI anumanu MoieNiu B IBUKEHUHN )

e Design Checker (IlpoBepka 3ameTok, pa3MepHOCTEM U JIPyrux
napaMeTpoB uepTexell uYToObl OHM COOTBETCTBOBAIM CTaHAApTaM
KOMITaHHUH )

e cDrawings Professional (m06aBisieT BO3MOXXHOCTb PELEH3UPOBAHUSA K
6ecrmatHoMy eDrawings)

o FeatureWorks  (moGaBnsieT  BO3MOXHOCTh  PEIAKTHUPOBAHUSA K

UMITOPTUPOBAHBIM 3JIEMEHTaM )



e PDMWorks Workgroup (PDM cucrema)

e PhotoWorks (co3ganue doropeancTHIHBIX W300paKEHUM MOCTPOSHHBIX
00BEKTOB)

e Task  Scheduler  (IlmamupoBmuk  mas  0O0BEMHOM  medyarw,
UMITOpTa/sKcnopTa (aitioB, u co3ganus eDrawings)

e Toolbox (komaekIus Kperexa U COSTUHCHU )

e Utilities (ImosIeMEHTHOE CpaBHEHUE JCTAJICH)

e 3D Instant Website (ITyomukamus ¢aiinoB SolidWorks xkak HTML
JIOKYMEHT, UCTIONb3ys eDrawings aJig mpocmoTpa)

ITaker SolidWorks Office Premium IlpencraBnsier coboit SolidWorks Office
Professional ¢ nonosHUTETEHBIMU HHCTPYMEHTAMMU:

e SolidWorks Simulation (panee Ha3piBaBmmiicas CosmosWorks) — ananus
METOJIOM KOHEUHBIX 2JIEMEHTOB

e CosmosMotion (AHanu3 ABUKEHUS )

e Mapupyr (anrin. Routing) (o1 co3maHMss HOyTH — MapuipyTa
TpyOOmpoBOoJa, TpyO0 WM  DJIEKTPUYECKHX  Kabemel  Mexay
KOMITOHEHTaMHU )

e ScanTo3D (yrunura [isi KOHBEPTUPOBAHUS JAHHBIX, OJYyYEeHHbIX ¢ 3D-
CKaHepa, B MOJICJIb)

e TolAnalyst (GD&T Tolerance analyse tool)

e CircuitWorks (mpoekTupoBaHue MeYaTHbIX I1J1aT)

Tpamuunonno CAD-cucTeMbl OPUEHTUPOBAHBI HA CO3JAHHE T€OMETPUUYECKUX
MoJieTiel U3AeNui U3 TEOMETPHUECKUX MPUMUTUBOB, 1 OCHOBHOE BpeMs B paboTe ¢
TaKUMHU CHCTEMaMH TPATHTCS HA BHIOOpP DJIEMEHTOB HYXXHBIX THIIOB U, TJIaBHOE, HA
BBHIOOp ONTHMAJILHOW TOCJICOBATEIPHOCTH WX co3maHus. Jlamee 3amedcTBYIOTCS
CHeIMaIbHbIC TPOTPAMMHBIC TIPOJYKTHI IS BBIMOJTHCHUS WHXKCHEPHOTO WIIN
TEXHOJOTMYECKOr0 aHajiu3a, Mo pe3yjbTaTaM KOTOPOrO MOJENb KOPPEKTHUPYETCs, U
II0POM BECbMa CYIIECTBEHHO.

Coznarenu SolidWorks Havanu BHEAPSATH B CUCTEMY AJIEMEHTHI AKCHEPTHOMN

CHCTCMBI, IIPHU3BAHHEIC COKpPAaTUTh 00BeM HCO6XOI[I/IMBIX pa3MI>IIHJIeHI/Iﬁ



koHcTpykTOopa Hana CAD-cucremMoli Kak MHCTPYMEHTOM M MUHHUMH3UPOBATH
U3JIEP’KKH HEONTUMAIBHOMN TMOCIIEOBATENIFHOCTH paOOThl Ha/l MOJEINbIO, TUIIMYHBIC
st cymectByromux napamerpudeckux CAD-cuctem. I[lporpammusiii maker Solid
Works riay6oko pa3BuBaer mannbiii moaxoa. IIporpammusiii maker SolidWorks Bo
MHOTOM TocTpoeH Ha 0aze TexHosnoruu SolidWorks Intelligent Feature Technology,
cokpamieHHO SWIFT. DJT0 KOMIUIEKC BCTPOEHHBIX OSKCHEPTHBIX  CHUCTEM,
MO3BOJIAIOIIMX Ha CaMbIX PaHHMX 3Talax MPOCKTHPOBAHHS C BBICOKOH CTEMEHBIO
aBTOMATU3AllMM pellaTh 3aJa4yd ONTUMHU3ALMH MPOEKTa. IDTO MU HHXKEHEPHBIN
JKCIIpecc-aHamn3  (MPOYHOCTh, a’pPOMEXaHMKa, KHUHEMaThka ¢  JWHAMHUKa
MEXaHM3MOB), M aHAIM3 TEXHOJOTHYHOCTH (NPUMEHUTEIBHO K MEXaHUYEeCKOU
oOpaGoTke win TpeOOBaHUM K JHUTHIO IJIACTMAcC), M KOMIUIEKCHas IpOBEpKa
COOTBETCTBHS AJIEKTPOHHOTO JOKYMEHTa BBIOPAaHHBIM CTaHAApTaM, a Tak)Ke aHau3
pa3MepHbIX Liened, MpoBepKa COOMPAEMOCTH M3AENUs, IMOUCK KOH(IMKTOB,
aBTOMATHUYECKasi MPOCTAHOBKA Pa3MEpPOB M TEXHOJOTHYECKMX 0003HAUEHUM, U JaKe
ABTOMATUYECKOE CO3[JaHME HOBOI'O IMPOEKTa HAa OCHOBE CYIIECTBYIOLIErO MO PSAY
(bopMalIbHBIX TAPAMETPOB.

B menom ke B mpoaykTe coaepxkutcs Oosee 250 3ampoIIeHHBIX
MOJIb30BATEISIMU ~ YCOBEPIICHCTBOBAHWN, a  Takke  nepepaboTaHHBI |
ONTUMH3UPOBAHHBIM  MOJb30BaTenbCckuii  uHTepdeiic. Taxxke B  SolidWorks
CYILLIECTBEHHO TMOBBIIIEHO OBICTPOACHCTBUE MPU pabOTE CO CIOKHBIMU COOpPKaMH,
no0aBlieHbl HOBbIE (YHKIMM aHaimu3a paboTOCIOCOOHOCTH COOPOK, YIydIlleHa
paboTa ¢ yepTexamu, 100aBICHBI HOBBIE THITHI CONIPSHKCHUI.

MopenupoBaHue U MOJyYCHHUE YEPTEKHO-KOHCTPYKTOPCKON AOKYMEHTAIMH —
ATO I OAWH M3 OTAllOB HA MYTH OT NPHUHATHS PEIICHHUS O MPOEKTUPOBAHUS
U3JIeNHsl 10 BBITyCKa TOTOBOM mponaykiuu. [loatomy HeoOxomumo oOecreduTh
noctyn apyrux npuioxenniit CAD/CAM «k co3nannoii B SolidWorks TBEpnoTenpHON
MOJIEIIH.

Cuctema mnoaaepxuBaer oOMeH wuHbOpManMer  dYepe3  Cleayrolue

cTaHAapTHHIE (OPMATHI:



. IGES, wnambonee pacnpocTpaHeHHBIA ¢dopMaT oOMEHa MEXKITY
cucTeMaMu 00bEMHOTO MOJICITUPOBAHUS;

. X T, dopmar mist obmMeHa ¢ cucreMamMu OOBEMHOIO MOJICIUPOBAHMS,
HCITOJIB3YIOIIMMU TeoMeTpuieckoe siipo Parasolid;

. SAT, dopmar mis oOMeHa ¢ cucTeMaMH OOBEMHOTO MOJEIUPOBAHUSA,
HCTOJIB3YIOMMMHU reoMmeTpuueckoe si1ipo ACIS;

. STL, dopmar nns obmMeHa ¢ cucteMamu OBICTPOTO MPOTOTHITMPOBAHHUS
(crepeonutorpa@uuecKuMu CUCTEMAMHU );

. DXF nnst oOMeHa AaHHBIMHU C PA3IUYHBIMU 4YEPTEKHO-TPAPUUESCKUMU
CUCTEMaMU;

. DWG ni1g oomena ganaeiMu ¢ AutoCAD;

. VRML ny1s oOMeHa gJaHHBIMU IPOEKTUPOBaHUS yepe3 Internet.

[Tpumep paboThI, BhIMonHeHHOH B Tlakete SolidWorks:
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Puc. 4. Moneins, BeinosineHHas B SolidWorks.

[Tonmp30BaTeNI0 MPEAOCTABISIFOTCS HECKOIBKO PA3MYHBIX CPEICTB CO3/IaHUs
00BEMHBIX Mojienei. OcHOBHBIMU (hopMooOpaszyromumu orneparusimMu B SolidWorks
ABIISIOTCS KOMaHAbl J00aBieHHWS W CHATUS Marepuana. Cucrema TMO3BOJSET
BBIIaBIIMBAaTh KOHTYP C Pa3jMYHBIMH KOHEYHBIMH YCIOBUSIMH, B TOM YHCJIE Ha

3a/IaHHYIO JIJIMHY WIH 10 YKa3aHHOM MOBEPXHOCTH, a TAK)KE BPAILATh KOHTYP BOKPYT



3a1aHHOM  ocu. BO03MOXHO co3maHMe Tena 1O  3aJaHHBIM  KOHTypaMm C
MCIIOJIb30BaHNEM HECKOJBKUX OOpa3ylolIMX KPHUBBIX (Tak Ha3blBaeMas OIepalus
J0(TUHTra) ¥ BBAABIMBAHUEM KOHTYpPA BIOJb 3alaHHON Tpaekropuu. Kpome Toro, B
SolidWorks HeoObIuaitHO JI€TKO CTPOSATCA JIMTEHHBIE YKIOHBI HA BHIOPAHHBIX TPaHIX
MOJIENH, MOJOCTH B TBEPBIX TEIaX C 33JaHUEM Pa3JIMYHBIX TOJIIMH JJIS Pa3IudHbIX
rpaHel, CKpYyTJeHHUsl MOCTOSIHHOIO M MEPEMEHHOro paaunyca, (packu U OTBEPCTHUS
CII0KHOHM (POPMBI.

[Tpu 3TOM cucTEMa MO3BOJSET OTPEAAKTUPOBATH B JIFOOON MOMEHT BPEMEHU
OJIHXK/IbI IOCTPOEHHBIN 3JIEMEHT TBEPAOTEIbHBIN MOJIEIH.

BaxHOUW XapaKTEPUCTUKOW CHUCTEMBI SIBIIETCA BO3MOXKHOCTBH IOJTYYEHUS
pa3BEPTOK JI1 CIPOECKTHUPOBAHHBIX JAeTajeil U3 JucToBoro marepuana. Ilpu
HEO0OXOJAMMOCTH B MOJIEb, HaXOAAILYIOCS B Pa3BEPHYTOM COCTOSIHUU, MOTYT OBITh
n00aBJIeHbl HOBbIE MECTa Cru0a M pa3INyYHble KOHCTPYKTUBHBIE 3JIEMEHTHI, KOTOpBIE
0 KaKUM-JIMOO MPUYKMHAM Hellb3s1 ObUIO CO3/1aTh PaHbIIIE.

[Ipn npoexkTupoBaHUM J€Tajed, U3TOTOBISIEMBIX JHUThEM, OYEHb IOJE3HOMN
OKa3bIBa€TCsI BO3MOXHOCTb CO3JaHMsI pa3bEMHBIX JIMTEHHBIX ¢opM. Ecmu nns
paboThl  HEOOXOIMMO  HCHOJIb30BaTh  KakKue-1MbO  4acTo  MOBTOPSIOLIHECS
KOHCTPYKTUBHBIE 3JIEMEHTbI, Ha IOMOIIb HPHUXOJAUT CHOCOOHOCTH CHCTEMBI
COXPAHATH MPUMHUTHUBBI B BUJIE OMOINOTEUHBIX JIEMEHTOB.

Kpome mpoextupoBanus TBEpAOTENbHBIX Mogmenei, SolidWorks 97
MOJJIEP’)KUBAET U BO3MOXHOCTh IMOBEPXHOCTHOIO IMpenacTaBieHUs o0bekToB. [lpu
paboTe ¢ MOBEPXHOCTSIMU HCIOJIB3YIOTCS T€ K€ OCHOBHBIE CIOCOOBI, YTO W TpPH
pabore ¢  TBEPABIMU  TedaMu. BO3MOXHO  MOCTPOEHHWE  MOBEPXHOCTEM,
HKBUJIMCTAHTHBIX K BHIOPAHHBIM, @ TAKXKE UMIIOPT MOBEPXHOCTEH U3 IPYTHX CUCTEM C
ucnoas3oBanueM gopmata IGES.

3HAYUTENBHO YIPOLIAIOT PabOTy MHOTOUMCIICHHBIE CEPBUCHBIE BO3MOKHOCTH,
TaKHle KaK KOMMMPOBaHHE BHIOPAHHBIX KOHCTPYKTHUBHBIX 3JIEMEHTOB IO JIMHUU WU IO
KpYTY, 3€pKalibHOE OTOOpaKEHNE KaK YKa3aHHbBIX MPUMUTHUBOB WM MOJIEIIH.

[TocTosiHHOE  COBEPILIEHCTBOBAaHME U  paclIUpeHHe  (PyHKLIHOHAIbHBIX

Bo3MOkHOCTEN CAIIP 3akOHOMEpHO MNPUBOAWUT K TOMY, YTO C KaXKIOW HOBOWM



BEpCUEH HAYMHAIOIIUMM IOJIb30BATENSIM BCE CJIOKHEE CTAaHOBUTCS OCBauBaTh
nporpamMmmubie TpoaykThl. SolidWorks Corp. Bcerga nmaupoBana U MPOJOJIKAET
OBITh MEPBOIl CpeiM 3amajHbIX KOMIIAHWM, MPEACTABISAIOIIMX CBOM IMPOIYKTHl Ha
POCCHUHCKOM pBIHKE, B MOJIEPKKE PYCCKOTO S3bIKA U OTEUECTBEHHBIX YEPTEKHBIX
cra”aapToB. [IpocToTa M3ydeHuss — 3TO COKpAIllEHUE 3aTPaT HA OCBOEHUE MPOAYKTa
U, B KOHEYHOM CYETe, Ha BHeApeHue cuctemsl. Pycckas nokymenrauus SolidWorks
cpenu monb3oBateneit CAIIP Bcerma cuurtamach JydmuM oOpas3lOM OMHMCAHUSA
TEXHUYECKUX BO3MOXHOCTEH CHCTEMBI, U C KaXJOH HOBON BEpCUEH CHUCTEMBI
JOKYMEHTAIMsI CTAHOBUTCS BCe MH()OPMATHUBHEW, OCTaBasCh MPH ATOM IMOHSTHOU U

yA0OHOM 1711 BOCTIPUSITHSL.



T-FLEX CAD

Kpatkas nnpopmarnusi:

Cucrema mapameTpuyeckoro mnpoektupoBanuss u depuenuss T-FLEX CAD
aBisieTcst pa3padoTkoil poccuiickoit dupmbl "Ton Cucremsr". Cuctema oOiamaer
CJIEIYIOIIMMU OCHOBHBIMH BO3MO>KHOCTSIMH:

® [1apaMEeTPUYECKOE MPOEKTUPOBAHUE U MOJECIHUPOBAHNH;

® [IPOEKTUPOBaHHE COOPOK U BBHINOIHEHUE COOPOYHBIX YEPTEKEN;

® TOJHBINA HAOOP PYHKIMIA CO3MaHMS U PEIaKTUPOBAHUS YEPTEKENl;

® IIPOCTPAHCTBEHHOE MOJEIUPOBAHUE, Oa3upyrouleecss Ha TEXHOJOTUU
ACIS;

® [1apaMEeTPUUECKOe TPEXMEPHOE TBEPAOTEILHOE MOJAEITUPOBAHNUE;

® YINPAaBJICHUE YEPTEHKAMM; ITOJATOTOBKA JAHHBIX JuIsl cucteM ¢ YUIlY;

® VMWTALMS IBH)KCHHSI KOHCTPYKIIMH.

Cucrema T-FLEX CAD nomnana B 0630p 3a 1997 rog myumux CAIIP.

Pazpabotunk - Ton-Cucremsl, Mockaa.

«T-FLEX CAD» SABJSETCA ANPOM KOMILIEKCA «T-FLEX
CAD/CAM/CAE/CAPP/PDM» — Habopa CpencTB ISl pelieHUs 3aa4 TEXHUYECKOM
MIOATOTOBKM TPOW3BOJCTBA B PA3JIMYHBIX OTPACIAX MPOMBINIIEHHOCTH. Komrieke
OoOBEOUHSAET  CHCTeMbl Il  KOHCTPYKTOPCKOTO M TEXHOJOTHYECKOTO
IIPOEKTUPOBAHMS, MOJIYJIM IOATOTOBKM YHPABISIIOIIUMX NPOrPaMM JUIsI CTAaHKOB C
UITY u umxeHepHbIX pacuéroB. Bce mporpammbl komriekca (yHKIIMOHUPYIOT Ha
eAMHOW MHGOPMAIIMOHHON MIIaT(GopMe CHUCTEMBbl TEXHUYECKOI0 JOKYMEHTOO0OpOoTa
Y BEJICHUS COCTaBa U3JCIIUM.

CAIIP T-FLEX CAD 3D mnoctpoeHa Ha reoMmeTpuueckoM siape Parasolid,
KOTOpPO€ CEroAHs CcuUuTaercs JydluMm sajapom s 3D-mopenupoBanusa. Ha
CeroHsAITHUN 1eHb cucTteMbl Ha Parasolid ycranoBnenbr Ha Gosee yem 1.000.000
pabounx MecT mno BceMy Mupy. Hcmons3oBanue sjapa Parasolid He ToJIBKO
obecneunBaer T-FLEX CAD 3D MOWmHBIMM M HaJ€KHBIMH HHCTPYMEHTAaMH, HO

TAKXKe U UHTETPAIUIO C JYYIIUMH MPOrpaMMaMH MPOSKTUPOBAHKS U PacyeToB [7].



[IpoextupoBanne u 3D-mopenmupoBanue B T-FLEX CAD 3D wMoxer
OCYIIECTBIISITECS KaK HEMOCPEACTBEHHO B 3D-mpocTpaHCTBE, TaK M HA OCHOBE
naHHbIX 2D-ueptexa. [IpoeKTHpOBIIMK MOXKET BBHIOpAThH 11000 croco0 paboThl WK
UX KOMOUHAIIHUIO.

Pa6ouee nmpoctpanctBo T-FLEX CAD 3D enuno kak juisi cOOpoOK, Tak U IS
OTIIETBHBIX JI€TaJie, B HEM JOMyCKaeTcsi padoTa C HECKOJbKUMHU TEJIaMH.
JlonyckaroTcsi OyseBbl omepanuu (CI0KEHUE, BBIYUTAHHUE, TEPECECUCHUE) MEXKITY
TEJIaMH U TOBEPXHOCTSAMU. EAMHCTBO MOJAEIBHOTO MPOCTPAHCTBA, MHOTOTEIBHOCTD
CIICHBI, €IMHO00pa3re paboThl ¢ TBEPAOTEIbHBIMU 3D-MOIETIMU U TOBEPXHOCTSIMH,
YIIPaBJICHUE TEJIAMU CO3[AaI0T YHUKAJIbHBIC BO3MOXHOCTH [UJI pPeaau3aluu
Pa3JIMYHBIX 33]1a4.

Komanpga doropeanuctuaHoro n3o0pa>keHus BHIBEIET KaU€CTBEHHYIO KAPTUHKY
C yuyeToM MaTepuaia jgeTand. MoIHas TOoJICUCTeMa CO3[aHus crenuuKanui
aBTOMATUYECKHM I10 BCTABJICHHBIM (PparMeHTaM CreHepupyeT crenudUKaiuio,
KOTOpast Oy/eT mapaMeTpuiecku cBs3aHa ¢ 3D-Mozenbio.

Jlns co3manust 0a30BBIX 2JIEMEHTOB wm3nenui mnpu 3D-moxenupoBanuu B T-
FLEX CAD 3D wucnons3yercs cinenyromuil Habop 3D-omnepanuii: BhITaJKHUBaHUE,
BpalieHUe, TEJIO TI0 CEeYEHUsIM, 000J04YKa, TeJIo IO TPACKTOPUU, VYKIIOH,
TpyOONIPOBOJ, CIJIAKUBAaHUE, CO3[@aHUE JIMHEWHBIX U KPYTOBBIX MAaCCHUBOB,
OTCEYCHHUE, TMPYKUHBI, CIOHUpad, CO3JaHUE OTBEPCTHI, HAHECEHUE PEe3bObI.
Hcrnonp3yroTess crielMaaiu3upoBaHHbIE TPYIIBl KOMaHJ Jisi pabOThl: C JUCTOBBIM
MaTepuasioM, TpyOOIpOBOAOM, TPAHSIMH MOJICIIH.

I'pynima koMana asisg paboThl € JIUCTOBBIM MaTEPUATIOM CYIIECTBEHHO OOJierdaeT
MOJICIUPOBAHUE TOHKOCTCHHBIX JeTaliell. Mopaenupys MpoInecchl THOKH W
IITAMIIOBKH, KOHCTPYKTOP MOKET CO37aBaTh CI0KHBIE MOJEIM JINCTOBBIX JIETANCH U
MOJy4aTh UCXOHBIE 3arOTOBKH JIJI1 UX U3TOTOBJICHUS.

[Ipu pabGoTe ¢ MUCTOBBIM MaTEPUATIOM YUUTHIBAIOTCS CIICIMAIILHBIE MapaMeTPhI
3aroToBOK (KO3 GUIIMEHT HEUTpaIbHOTO cos U 1ip.). [Ipu padoTe ¢ naHHOM Tpynmnoi

KOMaHA OTCYTCTBYKOT OI'paHUYCHHA Ha MHCIIOJIB30BAHUC JIPYIUX HWHCTPYMCHTOB



TBEPAOTEIBLHOTO U TOBEPXHOCTHOTO 3D-MoAenupoBanus (BbITAJIKUBAHUS, BpalllCHUS,
OTBEPCTHM, PE3b0, CrIaXKMBaHUM U T.1I.).

YHukaneHbIlt uHTEpdeiic komanabl «Ilo ceueHusIM» MO3BOISET CO3/1aBaTh Tea
M TOBEPXHOCTU PA3TUYHON CIOKHOCTH: TBEpJbIE TeJa, MOBEPXHOCTH M3 Habopa
npoduiei, mnyrel, pedep, y3a0B. IloamepxkuBaeTcss yIpaBlICeHHE TOYKAMHU
COOTBETCTBHS Ha TPOPUIIX CCUCHUH.

B03MOXXHOCTh CO34aHMS SKBHAMCTAHTHOTO TeJjIa IIO3BOJISIET CO37aBaTh HE
TOJIBKO yBEJIWYEHHBIE Teja, HAaMpUMEp, Ha BEJIWYMHY YCAAKU MPU JHUThE, HO U
000JIOUKM K HCXOJHOMY Tely, a TakKe€ BBIPABHUBATH BBICTYMAIONIUE 3JIEMEHTHI
OTHOCHUTEJIBHO CJIOXKHOMN (DACOHHOU MOBEPXHOCTH.

T-FLEX CAD npennaraeT MHOTO YHUKAIbHBIX (DYHKIIMH B KOMaHAaX CO3JaHUS
BCIIOMOTATENbHBIX 3JeMeHTOB - 3D-moctpoenuii. Hampumep, B KoMaHIe CO3TaHUS
poduUIs CyIIECTBYET BO3MOKHOCTh IMIOCTPOSHHUS PA3BEPTOK TPEXMEPHBIX TEl, B TOM
YHCJIe BKIIFOYAIONIUX [TUJIMHIPUYECKUE, KOHUYECKHUE U JIMHENYaThIe TTOBEPXHOCTH.

[Tpodunb MOXXHO CO371aBaTh HE TOJBKO Ha OCHOBE 3aMKHYTOW 00JIaCTH, HO U Ha
OCHOBE MPOM3BOJILHOTO Habopa JIMHUI n3o00paxkeHus. [Ipu HEOOXOAMMOCTH, TUHUSIM
KOHTYpa MOXET ObITh Ha3HAU€HA TOJIIIUHA.

OrmuurensHo ocodbeHHocThio T-FLEX CAD 3D oT aHajJOrd4HBIX CHUCTEM
SIBJISIETCS BO3MOJKHOCTH pacrojlaraTh Ha «Jiicte» 2D-0kHa HECKOJBKO padoumx
MOBEpXHOCTEN (TUIOCKOCTEN). DTO JaeT BO3MOXKHOCTh HE TOJBKO MapamMeTpUYECKH
yBSI3aTh BHUbI, HO U HauOoJiee eCTECTBEHHBIM o0pa3oM pabdoTaTh Han 3D-00BogaMu
CYyIOB 1O TEOPETHYECKUM YepTeKaM WM MPOEKTUPOBATh TIpeOHON BUHT B
HAJIMHPUYECKON CUCTEME KOOPAUHAT U PelliaTh APyrue 3a/iauu.

T-FLEX CAD 3D mo3Bojser o0ecrieunBaTh acCOIMATUBHOCTh uepTexka u 3D-
MOJIEIH, TO €CTh U3MEHEHHUE MapaMeTPOB UepTeka OyJIeT MPUBOJUTH K U3MEHEHUIO
3D-Monenu, a usmeHeHue napameTpoB 3D-mozaenu OyaeT aBTOMaTH4ecKu OOHOBIIATD

YEPTEkKH, CO3JAHHBIE 10 HEU.
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T-FLEX CAD 3D mno3Bomsier pabotratb ¢ cOopoudsiMu 3D-Mopensmu
CIIPOEKTUPOBAHHBIMU IO CXEME KakK OT JIeTalu K COOpKe, TaK U HA00OpOT - OT COOPKH
k neramu. 3D-coopka B T-FLEX CAD mnapamerpuueckas - OHa COCTOUT U3
OTJENbHBIX JIeTaJIe!, CBA3aHHBIX MEXKIY COO0I epEMEHHBIMU, TUOO CONMPSKEHUSIMHU.
DTO O3HAyYaeT, 4To NPU U3MEHEHUHM pa3Mepa WIM MOJOXKEHUs KaKoW-InOo JeTand,

APyruce 6y,IIYT ABTOMATHYCCKHN CKOPPCKTHUPOBAHELI.
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NOPAAOK BbINMOJIHEHUA PABOTbI

e [laHHasa paboTa BbINOSIHAETCHA CaMOCTOATENBHO M OCHOBbLIBAETCS Ha Nn-
TepaTtypHoM u Internet 063ope 1 cpaBHUTENBHOM aHanNM3e HEKOTOPbIX
XapakTepuUCTUK COBPEMEHHOro nporpammHoro obecneveHns CAlP, npu-
MEHSIEMbIX B 06/1aCTM KOHCTPYMPOBAHUS TEXHNUYECKUX U3AENUIA, NpUMeE-
HSeMbIX B MaLUMHOCTPOEHUM.

e BbinonHeHune paboTbl NnpegnonaraeT pacnpegeneHne HopmMaunoHHO-
NMOMCKOBOM paboTbl Mexay CTyaeHTaMn y4ebHOW rpynnbl U nocreayto-
LW OOMeEH aHanUTU4YeCKoOn MHGopMauven.

e PaboTta siBnsieTcs 3aBepluatowien B kypce ancumnnuidel CAMNP n cogep-
XWUT yKa3aHusi No 0POpMIIEHMIO OTHETHBIX MaTepmanos nNo Bcemy nabo-
paTOPHOMY NPaKTUKyMy.

1. O3HaKOMHUTBCS C COCTAaBOM KjacCU(pUKaAIMOHHBIX npu3HakoB CAIIP (cm.
najee JaHHOE PYKOBOJICTBO).

2. O3HaAKOMUTHCS C MOSICHEHUSMH K COCTaBY KJIaCCU(PUKAIIMOHHBIX MTPU3HA-
koB CAIIP (cM. anekTpoHHYI0 Bepcuio JekinoHHoro kypca CAIIP).

3. O3HaKOMHUTHCS CO CIUCKOM nporpaMMHubIxX naketoB CAIIP, mpeanoxen-
HBIX K paccMOTpeHut0. CIUCOK MOXKET ObITh PACHIUPEH IO MPEAJI0KEHUIO
CTy/ICHTA.

4. Tlo coryiacoBaHMIO ¢ MPENOJABATEIIEM PACTIPEICIUTD MOJHBINA COCTaB
aHAJIM3UPYEMbIX TPOTPAMMHBIX MTAKETOB MO COCTaBY CTYICHTOB TPYIIIIHI.
3a KaXXZIbIM CTYJIEHTOM JIOJKHO OBITh 3aKPEIJIEHO He MeHee mpex aHau-
3UpyeMbIx nakeToB. [Ipu pacnpenenennn o0ecneunTh paBHOMEPHOE 1y0-
JMPOBaHHUE.

5. Osnakomuthcs ¢ coctaBoM xapakrepuctuk CAIIP, tpedyromux onpene-
nenus (cM. nanee Tabauia XapakTEPUCTHK).

6. Ilo pe3ynbraram muteparypHoro u Internet 0630pa yka3zaHHBIX TPEX
CATIP 3anonHuTh TaOIUIBI XapaKTEPUCTUK. DIEKTPOHHYIO HHPOPMAITHIO
pPa3MECTUTh Ha KOMITBIOTEPE.

7. Co0Opath 3JIEKTPOHHBIE BEPCUU 0030PHBIX TAOJIUI] IO BCEMY COCTaBY
CAIIP.

8. TlpousBecTn popMHUpOBaAHUE MIEKTPOHHBIX U OYMa)KHBIX OTUYCTHBIX MaTe-
pHUAJIOB IO AUCITUILIIMHE COTJIACHO CIHCKA (CM. Jajee).

9. CdopmupoBaHHBIN TAKET OTYETHBIX MATEPUAJIOB MPECTABISAETCS K 3a4e-
Ty MO JTACLUIUIMHE.



COCTAB KNACCUNDPUKALIMOHHbIX MPU3HAKOB CAIP

1. OBH_[I/IE XAPAKTEPUCTUKM - onpenensitor pynxupnonuposanue CAITP

KakK €AMHOTIO 1IICJIOro.

Ilo naznauenuio cucmem (N0 NPUIOHCEHUID):
1. MawwuHocTtpouTtenbHble CAIP
2. CATP pagnoanekTpoHuKK
3. CATP apxuTekTypbl U CTPOUTENLCTBA
4. l'eonHdopmaumnoHHele CATP

Ilo cnocoby opzanuzayuu uHpoOpMayuOHHBIX HOMOKO8:
1. MnameuayanbHele APM
2. PacnpegeneHHas ogHOypoBHeBas cuctema
3. PacnpegeneHHaa MHOroypoBHeBasi cUCTemMa
4. iHTerpMpoBaHHas MHOroypoBHeBas cuctema
5. MHTerpupoBaHHas cuctema ynpasneHus npeanpusatmemM

2. MIPOIT'PAMMHBIE XAPAKTEPUCTHUKM! - paspensior cucrems 1o

OTIEIbHBIM 0COOECHHOCTSIM MTPOrPAMMHBIX PELICHHH.

Ilo cneyuanuzayuu npozpammuvlx cpeocme
1. CneumannsanpoBaHHbIE CUCTEMBI
2. YHunBepcarnbHble CUCTEMbI
3. KoMnnekcHble cUcTeMb!

Ilo cnocobdy xapakmepy 6a3060ii cucmemul
1. CAlP Ha 6a3e noacuctemM MalUMHHOW rpadukm U reomMeTpruyeckoro
MoAennpoBaHus
2. CAIP Ha 6a3e CYB[
3. CATIP Ha 6a3e KOHKpEeTHOro NpuKiagHoro nakeTa
4. KomnnekcHble (MHTerpupoBaHHble ) CATNP

Ilo cnocooby opzanuzayuu enympenneii cmpykmypot CAIIP
1. Hepacwmpsiemble cUCTEMbI
2. Macwrabupyemble MoayrbHblE CUCTEMBI

Ilo 603modcHOCmMU PYHKUUOHANIBHO20 PACUIUDEHUSA
1. 3akpbITble CUCTEMBI
2. Cuctembl ¢ MHTEpPdENCOM, HacTpanBaembIM Nosib3oBaTeNem
3. Cuctemsbl ¢ nakeTHoM 0bpaboTkom kKoMaHA
4. Cuctembl CO BCTPOEHHBIM MaKpOA3bIKOM U BUBIMOTEKON OYyHKLMIA
5. Cuctembl C BO3MOXHOCTbLH NOAKITHOYEHUS BHELLHUX MOgYyNen
6. MIHcTpymeHTbl pa3paboTtunka CAlP

Ilo 603modicnocmu oomena unghopmayueit
1. 3aMKHyTblE CUCTEMBI
2. Cuctemsbl ¢ TekcToBbIMU (hannamm obmeHa nHdopmarmen
3. Cnuctembl co cTaHAapTHbBIMK cpeacTBaMmn obMeHa AaHHbIMK

Ilo cnocoﬁy CO30AHUSA UBMEHACMBIX npomomunoe
1. HensmeHsemble rotToBble Or10ku
2. OnemeHTbl, NporpaMMHO oopMUpyeEMbIE BO BHELLHUX MOLYNAX



3. MNMapameTpunyeckn 3agaBaemMble 311EMEHTbI
4. ApanTMBHO U3MEHSIEMbIE 3NEMEHTbI
5. KomBGuHupoBaHHbIe MeTOabI

Ilo memooam mooenupoeanusn QyHKYUOHUPOBAHUA U30EUT
1. Bes cneyunanbHbIX METOAOB
2. MNpoBepoyHble pacyeTsbl ¢ ucnonb3osaHnem MK3
3. CneuunanuanpoBaHHble NoACUCTEMbI MOSENMPOBaHUSA

3. TEXHUYECKUE XAPAKTEPUCTHUKMU - onpenensiior ocobenmoctu

ucnosibdyeMbix B CAIIP cpeAacTB BBIYMCIUTENBHOU
TEXHUKHU U niepudepuitHoro 000pynoBaHus.

Ilo UCnoJjib3yembvbim cpedcmeam GLIUUCTIUMETIbHOU MEXHUKU
1. MNepcoHanbHble KOMNbLIOTEPDI
2. Pabouune ctaHumm

Ilo cnocoody 00veOunenus mexHuuecKux cpeocmae:
1. ABTOHOMHbIE paboume cTaHuun
2. MHoroTepMumHaneHble 9BM
3. OgHopaHroBas fnokanbHas ceTb
4. JlokanbHas ceTb C BblAeNeHHbIM CEPBEPOM
5. [eTeporeHHasi CeTb CO CITIOXXHOW CTPYKTYpOm

Ilo ucnonvzyemomy nepugepuiinomy 060pyoosanuiro
1. CATNP MnHMManbHOW KOHUrypaumm
2. TexHnyecku passutble CAINP

4. PTOHOMMNYECKUE XAPAKTEPUCTHUKM - onenusator sddex-

TUBHOCTb B3aUMOJICHCTBUS IIOJIB30BATENsl C IMPO-
rpaMMHO-TexHuueckumu cpeacrsamu CAIIP.

Ilo cnocoby opzanuzauuu nonv3o8amenvCcKko2o unmepgeiica
1. C koMaHAHOW CTPOKOW
2. C cncTemMon nepapxmuvecknx MeH0 1 OnanoroBbiX OKOH C KOHTEKCTHOW
NMOMOLLbIO: B BUAE TEKCTOBLIX CTPOK UMW B BUAE YCIOBHbIX MUKTOrPaMM;
3. C OBBbEKTHO-OPUEHTUPOBAHHBLIM MHTEPGENCOM U MYyNbTUMEANNHOWN
CUCTEMON NOMOLLIN

Ilo yoo6cmey ouanoza cucmemsl ¢ noib3osamesem
1. C MHTYUTMBHBIM 1 YAOBHBIM NONb30BaTENBCKUM MHTEPEecom
2. C nonb3oBaTenbCKUM MHTepdencom, TpebyroLwmnm 4onroro obyyeHus

Ilo noooepiicke euszyanuzauyuu
1. [1ByMepHbIe CUCTEMBI
2. TpexmepHble KapKacHble
3. TpexmepHbie € yaaneHnem CKpbITbIX JIMHUI
4. TpexmepHble CO CBETOTEHEBOW pacKpacKkown
5. TpexmepHble ¢ hoTopeannucTu4eckum oTobpaxeHnem



COCTAB AHAJTM3UPYEMbBIX CAIP

CAIIP

AutoCAD

Mechanical Desktop

SolidWorks

Simens PLM NX 7.5

CATIA

Pro/ENGINEER

T-FLEX 3D

ADEM

KOMIMAC-3D

10.

KPEOO

11.

Inventor

12.

Solid Edge

13.

14.




TABJIMLUA XAPAKTEPUCTUK

BHUMAHMUE! OnucbiBaoTca BO3MOXHOCTM 6a30Bon  KOHGUrypauuu.
Ana mogynen paclmpeHnsa NpuBOANTLCSA TONbKO N3 HAMMEHOBaHME.

ToproBasi Mapka nporpammMHOro npoaykTa

HanmeHoBaHWe coBpeMeHHON oduLMansHON BepCcum

durpma paspaboTynk (Ha HACTOSLLMIA MOMEHT)

OdmumanbHbI canT pOCCUIACKOro CONPOBOXOEHUS

[pyrue canTbl CONPOBOXAEHNSA

AApO reoMeTpUYECKoro MoaenMpoBaHns

N|o|a MW NP

OpureHTMPOBOYHAA CTOMMOCTb JIULLEH3NOHHON Npodeccuo-
HanbHOW (He y4ebHoI) Bepcumn 6a3oBon KoHUrypauum
(1 pab.mecto / 10 pab.mecT)

B03MOXHOCTW NbroTHOM NOCTaBKM YHUBEPCUTETCKUX BEPCUIA
B y4eOHbIX LEensix (eCnu ecTb)

O6bem NpocTpaHCTBa Ha XECTKOM AUCKe, 3aHMMaeMbl ba-
30BOW KOHpurypaumen ogHoro paboyero mecta

10.

BoamoxxHocTn 6a3oBoin koHurypaumm 2D mogenvpoBaHme

11.

BoamoxxHocTu 6a3oBoin koHdburypauumn 3D mogennpoBaHme

12.

PasgeneHne NnpocTpaHCTB MOAENMPOBAHMS reoOMeTpum 1
ocbopmMreHns YepTexen

13.

CAM — Bo3mOXHOCTM 6a30Boro naketa (kakue, o 255 6yks)

14.

CAE - Bo3amMoxHOCTK 6a3oBoro nakeTa (Kakue, 0o 255 6yks)

15.

PDM — Bo3moXxHOCTM 6a30BOro naketa (kakue, oo 255 6yks)

16.

Bo3moxHocT napameTpusaumm (kakune, oo 255 6yks)

17.

Peanunsaumsa accoumatuBHocTu (kakune, oo 255 Byks)

18.

ﬂo,u,p,epx(l(a NCTOPUN KOHCTPYyUpoBaHUA

19.

Bo3moxXHOCTM aHanm3a cO0opoK, KNHEMATUKKN, aHUMaLUn B
0a3oBOM nakeTe

20.

BoamMoXXHOCTU choTopeanucTMyeckon Bu3yanmsaumm

21.

MognepxmnBaemble cTaHgapTbl obMeHa nHdopmaumen

22.

Mopaynu dyHKLMOHaNbLHOro paclumpeHns, npeanaraemMble
oTaenbHo Ha pbiHke CAIP (kakune, o 255 6ykB)

23.

CocraBuTenb crnpaBku

24.

ABTOpCKOE MHEHME O NPorpaMMHOM nakeTe (ecnu ecTb, 40
255 6ykB)




®OPMNPOBAHUE OTHETHbLIX MATEPUAJIOB.

CocrtaB AJIEKTPOHHbLIX AOKYMEHTOB

1. | 2D, 3D — yepTex «[nuTta» MNapameTpuyeckun YepTex. Tflex-2D, Tflex-3D
2D, 3D kopnycHas getanb. YuyebHas Tflex-2D ,Tflex-3D

3. | 3D gertans BpatleHus. YuebHas Tflex-3D

4. | 3D kopnycHasa getanb. YyebHas Tflex-3D

5. | 3D getanb «®naHey» YyebHas Tflex-3D

6. | 3D c6opka. «MucTtonet» YuebHas Tflex-3D

7. | 3D cbopka «KoHagykTop» YuebHan Tflex-3D

8. | MnamBmnayanbHoe 3agaHne. Coopka npucnocobnenuns 3D, Tflex-3D
cbopka 2D, pasmepsbl, WUTaMI, TEXHNYECKME TPeOOBaHUS.

9. | AHanuns coBpemeHHbIx CAlP (anekTpoHHasa Bepcus BkrtovaeT | Ms Word

CoCTaB Npu3HakoB knaccugukaumm n 10 Tabnuy No xapakre-
puctukam naketos CArP)
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30.
31.
32.
33.

Onpegenexne CAMP AL U 3Y. HasHaveHune CAIP, ocCHOBHble NpenMmyLLLecTBa.
HasosuTte Buabl obecneveHms CAMP.

Y1o npeacrtasnneT cobol TexHuyeckoe obecnedeHme CAMP A n 3Y.

Y1o npeactasnneT coboi MHrBncTuYeckoe obecnevyeHne CAMP Al n Y.
Y1o npeacrtasnaeT coboi MHpopmaumoHHoe obecneveHne CAMP AL n dY.
YKaxuTe obulyto cTpykTypy APM.

Bbigenunte stanbl KOHCTpyuposaHua ALl n 3Y ¢ ucnonbzosaHmem 3BM.
YKarKuTe npmsHaku Knaccuduraumm CAMMP.

YKaxuTe aAroputm CTPYKTYPHO-NapameTpu4ecKkoro CMHTesa.

. YKaXuTe OCHOBHble CNocobbl aBTOMaTM3aLMM NOATOTOBKM rpadmyeckoit 4OKYMEHTaL MK npu

npoektTupoBaHun A un Y.

YT1o npeactasnset coboit NporpammHbIi( BapuaHTHbIN cnocob) noarotoBku rpadpuyeckux
M306parkeHnn.

YTto npeacraBneT coboi MHTEPAKTUBHBLIV CNOCO6 NpoeKkTMpoBaHMa ALl u JY.
YKaxuTe BUabl reomeTpnyeckoro MogennpoBaHus.

Yto Takoe CALS cucremsl.

Yrto Takoe CAD cuctemsl.

YKaxute TpeboBaHUa npeabasasemble K coBpemeHHbim CAMP.

Yrto Takoe CAE cucremsl.

YKaxuTe NpUHLMN KOHEYHO 3/1IeMEeHTHOro aHanausa.

Kakue CATIP Bbl 3HaeTe.

PacwudposaTtb noHATUE PDM cuctemsl.

Kakue nHterpmposaHHble CAD/CAM/CAE cucTembl Bbl 3HaeTe.

YKarKute MmeToabl ONTUMM3aLMM KOHCTPYKLMA OJ1A.

YKarKnuTe OCHOBHble BO3MOXHOCTM MHTEFPUPOBAHHOIO naketa T-flex.
YKaxuTe OCHOBHblE BO3MOXHOCTU MHTErpnupoBaHHOro naketa NX.

YKaxuTe OCHOBHbIE BO3MOXKHOCTU MHTErPUPOBAHHOIO NnakeTa Inventor.
YKarKnuTe 0CHOBHble BO3MOXHOCTM MHTErpMpoBaHHOro naketa SolidWorks
MepeyncanTb OCHOBHbIE KNaccbl MHPOPMaLLMK, CONPOBOXKAAOLWEN nsgenmne Ha atanax KL,
YTOo BK/IOYAET AEepeBO KOHCTPYMpPOBaHMA nUsgenna?

Y10 No3BONSET AEPEBO KOHCTPYMPOBAHMA?

YTo BKAOYAET TMNoBOM Habop moayneit nonHomaclTabHbix cuctem CAMP?
OcHogHble dyHKLMOHanbHble BUAbl CAE-cMcTeMbl B MalLMHOCTPOEHUMN.
3Tanbl NOATOTOBKM YEPTEXKHOM AOKYMEHTALUMN.

OcHoBHble GyHKUMM BrubanoTekn anemenTos B CAMP.





