[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
OMO: Makcnmos Anekceit bopMaaBICTEPCTBO HAYKH M BBICIIEI'O OBPA3OBAHM S POCCUIICKOM ®EJEPALIUN

LlomkHOCTb: MDA AR AR TR B O PRBCRRTRISE N B MHOE OBPA3OBATEIBHOE YUPEX/IEHUE BBICIIETO OBPA3OBAHISI
[ata nognucanus: 21.07.2026 17:10:40 . .
Veucansi nporpavii kow:. «MOCKOBCKHM MOJIMTEXHUYECKHN YHUBEPCUTET»

8db180d1a3f02ac9e6052125672742735¢18b1ds  (MIOCKOBCKHU MMOJIATEX)

q)aKYJIBTeT MaIlIMHOCTPOCHUA

YTBEPX]/IAIO

Jlexan ¢akynbTeTa MalliH

/E.B. Cadonos/
«26» (deBpamss 2026 T

PABOYAS ITPOT'PAMMA JUCHUIIJIMHBI

IIpumenenne CAIIP B MeTasuiyprudeckux nmpoueccax

Hampasnenue noaroToBku
22.03.02. «MeTtastyprus

O6pazoBaTenbHas mporpaMma (IpoQ b MOATOTOBKH)
«HHOBALIMHU B METAJTYPIrUum»

KBanudukanus (cTeneHb) BHITYCKHUKA
bakanasp

dopma oOydeHus
O4Ho-3204HAas1, 32049HAA

Mocksa, 2026 r.



Pa3paboTuuk:

JlonieHT Kadeapsl METALTYpTrun %@ benemto6ckmii b.D.

CoraacoBaHo:
3aBeayroiuii kKadeapoit MeTaTypriuu W [Iynerun A.B.



wn e

Conep:xanue

enu, 3a1auu ¥ MIIaHUPYEMBbIE PE3YJIbTAThl O0YUCHHUS 11O AUCHUTITHHE ... veevveeeveenreerieeeneenns 4

MecTo AUCUMILTUHBL B CTPYKTYpPE 00PA30BATETBLHOM MPOTPAMMBI .....cvveeiveesieesieeereesineeeeenes 5

CTpYKTYpa U COJEPIKAHNUE JUCIIUTIIIMHBL . ...c.vvveeriereesiriesteesineesnesssseesneessneessesssneenneesneesnneanee e 5
3.1. Bunbl yueOHON PAOOTBI H TPYHOCMEKOCTD .....vivviateesrissresseeseassesseesseasesseesseasesssssseessesnessens 5
3.2. TemMaTHueCKUU TUTAH U3YICHUS JTUCTIHTITIHB «....vveenteesreaseeesireasesssseessessssesnsesssnesssesssnesnnes 6
3.3, COHCPHKAHME TUCTIUTIIIIHBL .....envveenseesureantessseeassesssseassesasseassesssseansessssssssessssesnsesssnesnsesssneanses 8
3.4. Temaruka CeMHHAPCKUX/TIPAKTHYECKUX U JTAOOPATOPHBIX 3AHATHH ....vvovvvenviririieerinieenees 8
3.5. Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ...veervvieereririaieesireaieesineesieesinessneesnneennas 9

Y4eOHO-METOANYECKOE U HHPOPMAITMOHHOE OOCCIICUCHUC . vvvvvvresreeessreesssresssssessssnnssnsnessnsnes 9
4.1. HopMaTuBHBIE JOKYMEHTBI K I'OCTBI...c.vviiiiiiiiiiiiiciiesie e 9
4.2, OCHOBHAS JIUTEPATYPA ..uvrvviveesrissrisieessiasaessesaseassessesssesssssessbesssssssssbsenssssssrsasnesseesreeneanns 10
4.3.  JIOTIONTHUTEIBHAS JIATCPATYPA +..veeuverererseaseesseesseassesseesseassesseesseassesseesseassesssesseessessnesseessenses 10
4.4. DIEKTPOHHBIC OOPAZOBATEITBHBIC PECYPCBI. . .cuveeuriieesteasresieeseassessresseessesssesseessesseesseessesnns 10
4.5. JluieH3uoHHOE U CBOOOIHO PACTIPOCTPAHIEMOE MPOTPAMMHOE O0ECTICUCHHUE ................. 10
4.6. CoBpemeHHBbIC IPOdecCHOHATbHBIE 0a3bl JaHHBIX M HH()OPMAIIHOHHBIE CITPABOYHBIC

(637 (65 {1 SO P PP PP UPRPPPOT 11

MaTepHanbHO-TEXHUUCCKOE OOCCIICUCHHE ... vveiuvvressirressreeessseeessseeesssesssssesssssesssssesssssessnssesnnns 11

METOAMYCCKUE PEKOMEHITALIHIH «..vveevvvveessveessseeesssnsesssssssnsesssssesssssesssssesssssesssssesssssesssssessnssessnes 11
6.1. Mertoauueckue peKOMEH AU TS TIPETo1aBaTeNsl 0 OPraHU3ad OOYUCHHUS ........... 11
6.2. Meroaudeckue yKazaHus s 00YJaIOIIUXCS TI0 OCBOSHUIO TUCITUTUIAHBI .......ccvveneee. 12

DOH/T OIIEHOUHBIX CPEIICTB - ..vvteutreeiutreesureeesuteesasseesssseeessseeaassesassseesasseeaasseesasseesassessnsneesnseeesnns 12
7.1. MeTtoabl KOHTPOJIS U OLICHUBAHUS PE3YIBTATOB OOYUCHHUS ... ceevvveereeieeenreesneeeneeseneaneenes 12
7.2. lllkanma v KPUTEPHH OLICHUBAHHS PE3YITBTATOB OOYICHMM ....vvvvevvenrienresieesieeieesieenreennenneas 13

7.3, OTICHOUHBIC CPEIICTBA -..cuuvrerveesreansrsauneesueessseassesasseesseessseeasesanseesssesseessseassessssssnsesssneansesns 14



1. IIeJIl/I, 3ala'i U IVIAaHUPYEMBIEC PE3YyJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Iesnb — ocBOEHME CTYAECHTAMH 3HAHUS TEOPETUUYECKUX OCHOB M MPAKTUYECKUX HABBIKOB
KOMIIBIOTEPHOI'0 MOJIETIMPOBAHUS TEXHOJIOTUYECKUX NTPOLIECCOB U OOBEKTOB B METAJLITYPIHH.

3ajgauu:

— HU3ydYeHHE [PUHLMIOB KOMIIBIOTEPHOTO  MOJEIMPOBaHUS  OOOpYJIOBaHUS U
TEXHOJIOTUYECKUX ITPOLECCOB 00PAaOOTKH METAIJIOB JaBICHUEM,

— OCBOGHHE OCHOB BBIOOpa METOJOB MOJECIMPOBAHUS B COOTBETCTBUU C IEIISIMHU
UCCIIEJOBaHMS,

— IOJy4YEHHUE HAaBBIKOB COCTABJICHMSI MAaTEMAaTUYECKUX, OOBEMHBIX U TBEPIOTEIBHBIX
MoJienieli, MOATOTOBKM MCXOIHBIX JAHHBIX, BBIIOJIHEHHE pacu€ToB W HMHTEPIPETALUU HX
pe3yIbTATOB.

[Tmanupyemble pe3ynbTaTel OOy4eHHsT — NPUMEHEHHE TOJIYYEHHBIX 3HAHMWA B 00JacTu
TEXHOJOTMM METAUIyprul W  METAJULyprU4ecKoro IpOU3BOJCTBA, ITOMCK ONTHUMAaJIbHBIX
peLIeHNH, TOBBIIEHUH HAJEKHOCTU U IPOU3BOJUTEILHOCTH 000PYA0BaHUS.

O6yuenne no aucuumiauHe «lIpumenenue CAIIP B MeTajmypruueckux IMpoleccax

HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06y11a}0m1/1xc;1 CJICAYIOMUX KOMIICTCHI[HM:

Koa u nHanmMeHoBaHue KoOMIeTeHIINHA

HHZ[HKaTOPLI JHOCTHKCHUSA
KOMIICETCHIIUN

noaxoa AJid peuICHU IMOCTAaBJICHHBIX 3a/1a4

VK-1. Cnocoben ocymecTBiATh | UYK-1.1. Ananusupyer 3aaady, BblIEHSAsA €€
IIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIM3 M CHHTEC3 | 0a30BLBIE COCTAaBJISIOIINE
uHpopmanuu, MPUMEHSATH CUCTEMHBIH

NYK-1.2. OcymecTBisieT MOUCK, KPUTHUECKU
OLIEHUBAET, 0000I1aeT, CUCTEMAaTU3UPYET U
pamxupyeTr uHpopMaluio, TpeOyeMyro AJis
pEILIEHNs TOCTABIEHHON 3a/1a4H

NYK-1.3. PaccmarpuBaer u mpeajaraer
paloHaIbHbIE BapUaHTHI peleHus
ITOCTaBJIECHHOMN 3a/1a4y, HCIIONb3YS

CHUCTEMHBIN nmoaxoHd, KpUTHUUCCKHU OLICHUBACT
UX JOCTOMHCTBA U HCJOCTATKU




IIK-1 CnocobeH BbIOMpaTh METOJIBI
IUTAHUPOBAHMS, TOJITOTOBKH W IPOBEICHHUS
HCCIICIOBaHUI, HAOIIOACHUN, WMCIbITAHUM,
WU3MEpPEHUI M TPHMEHATh MX Ha IPaKTHKE,

HIIK-1.1 - 3HaeT METObI
UCCIIEIOBaHMM, NpoBefeHHs, 00paboTKU Hu
aHanu3a  pe3yJbTarOB  MUCIHBITAHHUM U
n3Mmepennii. Kpurepun BbIOOpa METOIOB U

aHaJIN3UPOBATh, 00pabaTkIBaTh U | METOJIMK MCCIIEIOBAaHUMN.

MPEJCTABIISITh PE3YIIbTATHI. HIIK-1.2 Ymeer MPOBOJAUTH
UCTIBITAHUSA, HM3MEpeHHs U  00paboTKy
pe3ynbTaToB. PeructpupoBaTh  MOKa3aHUA

puOopoB. [IpoBoaUT pacuéTsl U KPUTHUECKU
aHAJIM3UPYET PEe3yJIbTaThl, I€JIaeT BHIBOBI.

NIIK-1.3 Brnaneer BEIOOpOM
UCIBITATEIHHOTO u HU3MEPUTEIBHOTO
00opyoBaHus, HE0OXOIMMOTO JUTSt
MPOBEJCHUS  UCCIeNOBaHW.  Brimonnser
OLICHKH u 00paboTkH pe3yIbTaToB
UCCIIETOBaHMSI.

2. MecTo IMCUMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JlucumMmiuHa OTHOCUTCS K YacTH, (opMHpyeMOM YydyaCTHHKaMH 0O0pa30BaTeNIbHBIX
otHomeHui O6510ka b1 «/lucuumimael (MOIYIN)».
«IIpumenenne CAIIP B MeTamnyprudeckux IpolLeccax» B3aUMOCBS3aHA JIOTUYECKH U

COACPKATCIIbHO-MCTOAUYICCKHU CO CIICAYIOIUMHA TUCHUIIIMHAMHA U IPAKTUKAMHU OOITI:

— Mertponorus, cTaHapTU3aus, cepTuUKaIs;
— Meramrypruyeckas TEIUIOTEXHUKA;

— HWudopmaTrika 1 OCHOBBI IPOrPAMMHUPOBAHUS;

— VHHOBanMM B METAJTYpIUH;

— HWHudopmanroHHbIe TEXHOJIOTUU B METAJLTYPrHH;
— OO6opyaoBaHUe METAJUTYpPrU4e€CKUX ITPOU3BO/ICTB;

— AJITUTUBHBIC TEXHOJIOTHH U CTIOCOOBI MX TPUMEHEHHUSI.
3. CTpyKTypa U coepKaHue TUCHUIINHBI
OO11ast TPYI0EMKOCTh TUCIUILTUHBI COCTaBIsieT 4 3aueTHbie enquHuib (144 gaca).

3.1 Buabl yueOHO# padoThl M TPYA0EMKOCTH
(mo hopmam 0OyueHwMs)

3.1.1.0ynHo-3a04Hast popma 00ydeHus

Bup y4yeoHoii padboTsl Koawyecrso Cemectp
n/n 4acoB
1 AyIUTOPHBIE 3aAHITHUS 44 8,9
B ToMm gucie:




1.1 | Jlekuunu 16 8,9
1.2 | Cemunapckue/pakKTHUYECKUE 3aHATH 16 8,9
1.3 | JIaGopaTopHbIe 3aHATHUS 12 8,9
2 CamocrosiTejibHas padoTa 100 8,9
IIpomeskyTouHas arTecTaums
3ayet/mud.3aueT/3K3aMeH 8 cemecTp — 3auer
9 cemectp - KP, mud. 3auer
HUroro 144 | 8,9
3.1.2.3ao04nas ¢popma oOyueHus
u/n Buj yueOHoii padoThI E;g::eﬂm Cemectp
1 AyIUTOPHBIE 3aHITHS 22 9,10
B Tom uncie:
1.1 | Jlekuquu 12 9,10
1.2 | CemuHapckue/mpakTHIeCKUe 3aHITHS 4 9,10
1.3 | JIabopaTopHbIe 3aHATHS 6 9,10
2 CamocrosiTesibHas pa6oTa 122 9,10

HpOMeﬁ(yTO‘lHaﬂ aTrecranus

3advet/nud.3auer/7K3aMeH

9 cemectp — 3auer
10 cemectp - KP, nud. 3ager

Hroro

144

9,10

3.2 TemaTnuyeckuii MJIaH M3y4YeHHs TUCHUTITIMHBI

(o ¢popmam oOyueHus)

3.2.1. O4Ho-3204Hast hopmMa 0OyIeHUS




TpyaoeMkocThb, yac

AyauTopHas paora =
= =
g D O u R é
u/n Pazneanl/TeMbl Ea 5 = :i g o S
JducuunjanHbl < 2 3 5 o = g
= |gZg| 85| 22| 65«
E|SEE|8E| 22|28
SR IN-EAN-F A
Paszgen 1. Poab, meam wm 3amaum | 24 8 12
1 | CAIIP
Pasznea 2. TexHu4yeckue ul| 24 4 4 12
2 | matematuueckue cpeacrsa CAIIP
3 Pasznea 3. Ha3znauenmue, 24 4 12
BO3MOKHOCTH, 00J1acTh
npuMeHeHHusi, WHTepdeilc cucTeMbl
Mathcad
4 | Paznea 4. Tunsl u pyaxuuu CAIIP 24 4 12
5 | Pa3znen 5. Ha3zHauenmue, 24 4 12
BO3MOKHOCTH, 00J1acTh
npuMeHeHusi, 0030p uHTep(eiica
cucrembl AutoCAD
6 | Pazpea 6. CocraB, HasHayenme u | 24 4 12 40
¢pynkuun narerpuposanubix CAITP
Hroro | 144 16 16 12 100
3.2.2. 3aounas popma oOydeHHS
TpyroemMkocTs, yac
AynuTopHasi padora g
= ® z
Pa3nenbl/TeMbl 3 R o 3 5
n/n ) g2 o - =
JIACHMILIAHBI - 2 3 & § 2| 5
= |SES| 25| 58| 8¢
= =~ B H 1=y [ & o S &
5 |225| 85| 85| 28
S |OEFE| S8 |22 |C8&
Pasgen 1. Poab, meam wm 3amaum | 24 4 20
1 | CAIIP
Paznen 2. TexHuueckune u| 24 4 20
2 | matemaruueckue cpeacrsa CAIIP
3 Pasznen 3. Ha3nauenmne, 24 2 22
BO3MOKHOCTH, 00J1acTh
NpPUMEHeHHus, UHTepdelc CHCTeMbl
Mathcad
4 | Paznea 4. Tunsl u pynxuuu CAIIP 24 2 22
5 | Paznen 5. Haznauenmue, 24 4 20
BO3MOKHOCTH, 00J1aCcTh
NpUMeHeHuss, 0030p uHTepdeiica




cucrembl AutoCAD

6 | Pazgen 6. CocraB, HasHaueHue u | 24 6 18
¢pyuxkunu unrerpupoBanubix CAIIP
Hroro | 144 12 4 6 122

3.3  ConepkaHue TUCHUNIHHBI

Paznen 1. Poab, neau u 3agaun CAIIP

Tewma 1. Ponb, nenu u 3agauu CAIIP, mecto CAIIP B pa3zpaboTke MpOeKTHOM JOKYMEHTa
1uu. JTansl npoekTupoBanus. Padboune yeprexu. OcHoBHble TpeboBanus k CAIIP.

Paznen 2. Texunueckue u Mmarematudeckue cpeacrsa CAIIP

Tema 1. Texuumueckume u Matematuueckue cpenacrBa CAIIP. O630p coBpeMEHHBIX
cpeacts CAIIP. Kpurepun BeiGopa 000py10BaHUs U IPOTPAMMHOI0 OOECTIEUEHHU .

Tema 2. )Ku3sHeHHBIH LMKII NPOMBILUIEHHBIX U3AEIUH, XapaKTePUCTUKA UCIOIb3YEMbIX
aBTOMATH3UPOBAHHBIX CHCTEM.

Pazngen 3. HaznaueHue, BO3MOKHOCTH, 00J1aCTh NPpUMeHeHUsl, HHTepdeiic cucTeMbI
Mathcad

Tema 1. Ha3snadenue, BO3MOXKHOCTH, 00JacTh NpPUMEHEHHUs, HHTEP(PEHC CUCTEMBI
Mathcad. Tumbl mepeMeHHBIX, TpPHEMbI BBIYMCICHHH, MOcTpoeHus rpadukoB B Mathcad.
[Tpumenenne Mathcad mpu pemenun wrxeHepHbIX 3anad. [Ipumenenne Mathcad mst pacuera
OCHOBHBIX JeTajledl MeTajurypruueckoro obopynosanusi. Ilpumenenne Mathcad s
TEXHOJOTMYECKHUX U TEIJIOTEXHUUECKHUX PacyeTOB arperaTtoB U MPOILECCOB METAJUTYPIHUH.

Pa3nea 4. Tunsl u pynxuuun CAIIP

Tema 1. Tunel u pynkuuu CAIIP. [Tonsatue CAD, CAM, CAE cucrem.

Pa3znesn 5. HazHayeHue, BO3MOKHOCTH, 00/1aCTh NpHMeHeHHs, 0030p MHTepeiica
cucrembl AutoCAD

Tema 1. Ha3znauenue, BO3MOXXKHOCTH, 00J1aCTh IPUMEHEHMSI, 0030p MHTEpdEiica CUCTEMbI
AutoCAD. OcnoBHble npumuTuBbl AutoCAD, ux co3nanue u peaaktupoBaHue OCHOBHBbIE
npumMuTuBbl AutoCAD, ux co3nanue u pejakTupoBaHUE.

Pazgen 6. CocTaB, Ha3HaueHHe U pyHKI UM HHTerpupoBanHbiX CAIIP

Tema 1. CocraB, HazHaueHue u QyHkuuu uHTerpupoBaHHblx CAIIP (Kommac, PTC
Creo). [lonstue o TBepaoTensHOM MojenupoBanuu. [Ipunuuner padorsl PTC Creo. Co3nanue
ten BoITsAruBanus U BpaueHuss B PTC Creo. Co3nanune 6e33cku3nbix cymHocreil B PTC Creo —
¢acku, conpspkeHus, Maccubbl. Coznianue coopounsix mozeneit B PTC Creo.

3.4 TemaTnka ceMHHAPCKHX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHI

3.4.1. CeMuHapcKue/mpakTUIECKUE 3aHATHS

[IpakTuueckoe 3ansatue 1. BeimonHeHne nHXeHEepHBIX pacueToB B Mathcad
[IpakTuueckoe 3ansarue 2. [loctpoenue nuHmiA, pa3mepoB U TekcTa B cucteme AutoCAD.
[IpakTuueckoe 3anstue 3. PenaktupoBanue 31eMeHTOB yeprexa B cucteMe AutoCAD.
[TpakTrueckoe 3austue 4. [loctpoenune TMHUNA, pa3MEPOB U TEKCTA B MIPOTpPaAMMeE
Kommac-3D.

[Ipaktrueckoe 3anstue 5. Co3ganue HoBoit Moaenu u 3¢cku30B B PTC Creo.




[IpakTrueckoe 3anstue 6. Co3gaHue TpPeXMEPHBIX MOJIENICH ¢ UCITOJIb30BAHUEM ICKH3a B
PTC Creo.

[Tpaktrueckoe 3anstue 7. Co3ganue 6e33cku3Hbix anemMeHToB B PTC Creo.
[Ipaktuueckoe 3anstue 8. Co3ganue onopHoii reometpun B PTC Creo.

[Ipaktrueckoe 3anstue 9. Co3ganue coopounbix mozeneit B PTC Creo.

3.4.2. JlTabopaTopHbIe 3aHATHS
KpuTepun omieHKY BBITIOTHEHUS U 3alTUTHI JJA0OPATOPHBIX padbOT

CryneHTaMu COCTABIISIETCS] OTYET 1O BBIITOJHEHHBIM Ja00paTOpPHBIM paboTam, B
KOTOPOM JIOJKHBI OBITH OTPaXKEHBI:
TuTynbHBIN JIUCT
Lenu u 3agaun 1abopaTOpHOI pabOTHI
HcxonHble 1aHHbIE
Kpartkoe onmcanue conepkaHust ¥ X0/1a BBITIOJIHEHHUS paboThI
Pe3ynbTaThl MOJEIMPOBAHUS
. 3axmroueHue 1o padore
(3a4TeHO): BBIIIOJIHEHBI BCE 3a/1aHusl Ja0OPaTOpHOM pabOThl, CTYIEHT YETKO U Oe3

ogakrwdE

OmMOOK OTBETHJI Ha BCE BOMPOCHI Ta0OPAaTOPHBIX PadoT.
(He 3a4TEHO0): CTYEHT HE BBIIOJIHWI WU BBIITOJHHUI HETPABHIBHO 3aIaHUsI
7a00paTOPHOI PadOTHI; CTYJCHT HE OTBETHII Ha BOTIPOCHI.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX patoT)

Kputepun orieHKH KypcoBOi pabOThI:

KypcoBas paboTa olieHHBaeTCs 10 YeThIPEXYPOBHEBOM CHCTEME:

Onenka «OTJIHYHOY» BBICTABIISCTCS CTYACHTY 3a 0€30IMO0YHOE BBHITIOJHEHUE BCEX
3ananuit (1090% 3ananuii);

Onenka «XOpoOII0» BBICTABISIETCSl CTYACHTY 3a MPABUJIBHOE BBIOJHCHUE HE MEHEE
% 3ananuii (6osee 70%);

Onenka  «YIOBICTBOPUTEIbHO»  BBICTABISIETCS  CTYJACHTY 3a  MPaBUIIBHOE
BBINTOJIHEHHE HE Me Hee Y2 3amanwuii (6oee 50%);

Onenka «HeymoBIETBOPUTENBHO)» BBICTABISACTCS, €CIM CTYACHT HE CIPABHJICS C
OO0JIBIIMHCTBOM 3aj1aHuil (MeHee 50%).

4, YueOHO-MeTOAM4YeCKOEe U MHPOPMALIHOHHOE o0ecriedyeHne

4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1

[Ipu u3yyeHnM TUCHUIUIMHBI HE IPEAYCMOTPEHBI



4.2

4.3

no

4.4
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OcHoBHas IUTEpPaTypa

. BacunmseBa T.IO., UwmueneBa O.H. Kommberotepnas rpaduka. Paszmen: 3-D

MOJICTTUPOBAHUE C MOMOIIBI0 CUCTEMBI aBTOMATH3UPOBAHHOTO MPOCKTHPOBAHUS
Autocad: YuebHoe mocooue miist Mmertamurypros. — M.: MUCuC, 2012. — 33c.

. bepmunsp D2.M., TapareinoB O.B. CAIIP B mMammHocTpoeHnn: YuyeOHUK. — M.:

dopym, 2012. — 448c.
OcHoBBI IIOCTPOEHUS CAIIP TII B MHOT'OHOMEHKJIATYPHOM

MAaIIMHOCTPOUTEIBHOM TIPOM3BOJCTBE. YueOHuMK st By3oB. [lom pen.
Cxuptnanze A.I'.: — Crapsiit Ockon: OO0 «THT», 2013.- 278 c.

JlonoTHUTEIbHAS JIUTEPATYypa

Kupwsaos JI.B. Camoyuurens Mathcad. CI16.: BXB-Iletepoypr, 2005, — 560 c.
H.B. KapkoB KOMITIAC-3D T1.11- CII.: Hayka u Texnuka, 2010.—604 c.
AnexceeB. [1.JI. OcHOBBI aBTOMaTH3MPOBAaHHOIO NpPOEKTUpOBaHUA. [IpumMeHeHue
Mathcad nns uaxenepusix pacueron. — I MUCuC, 2010.— 87 c.

[TopmeB C.B. Komnbroreproe MoienupoBanue (pU3NIECKUX MPOIECCOB B MAKETe
MATLAB(+CD): Yue6noe noco6ue. — CII6: Jlans, 2011 — 736 c.

bynasun JI.LA. um gp. KommbioTepHoe MOAeNMpoBaHHE (QUINYECKUX CHUCTEM:
VYuebnoe nocodue. — M.: U]I "Unaremrext", 2011. — 352 c.

DJIeKTPOHHBbIE 00pa30BaTeIbHbIE PeCypPChI

9J‘IeKTpOHHO-O6pa30BaTeHBHBIﬁ peCypC HAXOAUTCS IO CCBHIIIKE
https://online.mospolytech.ru/course/view.php?id=1513

4.5 JluumeH3MOHHOe W CBOOOJAHO pacHpocTpaHsieMoe NPOrpaMMHOe
o0ecneyeHue
Ne HanmenoBanmue | Pazpadoruux IO HocrynHocTh Ccblika Ha Exunblii
(nmpaBoobJsiafgaTenb) | (IMIEH3HMOHHOE, | peecTp POCCHICKHX
cB000IHO nporpamm st IBM n
pacnpocrpansieM | B/l (mpu Hasmmuum)
oe)
1. Moii Oduc 00O "HOBBIE JIuteH3nOHHOE https://reestr.digital.gov.r
OBJIAYUHBIE u/reestr/301558/?sphrase
TEXHOJIOT " 1d=943375



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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4.6  CoBpeMeHHbIe NPo(eccHOHATbHBbIE 0a3bl JaHHBIX U HH(OPMALHOHHBIE
CIIPABOYHBbIE CHCTEMBbI

Hoctynn
Ne HaumenoBanue Ccblika Ha pecypce
oCTh
HNudopManmoHHO-CTIPABOYHBbIE CHCTEMbI
1. | Mndopmauuonnsie pecypest Cern http:// www.consultant.ru JIOCTYIHO
Koncynsrantlnroc
JIEKTPOHHO-0H0JINOTEYHbIE CHCTEMBbI
Jlanb https://e.lanbook.com/ JlocTymHa B CETH
1. HHutepHer 6e3
OTpaHUYCHUIN
IPR Books https://www.iprbookshop.ru/ | loctymHa B ceTu
2. HHutepHer 6e3
OTpaHUYCHUIN
Ipodeccnonanbubie 0a3bl JAHHBIX
baza maHHBIX HAyYHOU AIIEKTPOHHOMN http://wwwe.elibrary.ru HoctynHo
1. | 6ubnmorexu
(eLIBRARY.RU)
WebofScienceCoreCollection — http://webofscience.com JHoctymHo
noMTeMaTudeckasi pedepaTuBHO-
2. | Gubmmorpaduueckas
MHayKOMEeTpHUecKas
(bubmuomeTpuyeckas) 6aza JaHHBIX

5. MarepuajbHO-TEXHHYECKOE O0ecneyeHue

Aynutopun kadenpel «Mertamtyprusi» aBl204, aB1205, aB1206, aB1206a ocHaleHbI
HOYTOYKaMH, IPOEKTOPOM, FIKPAHOM, YU€OHBIM MaTepHAIIOM.

6. MeToauyeckue peKoMeH Al umn

6.1 Meroanyeckue peKOMeHAAIUN /ISl MPeNnoAaBaTeis M0 OPraHnu3anuu
00y4eHus1

[lpu opranuzanum yueOHBIX 3aHATUH (JIEKUUH, CEMHUHAPOB, MPAKTUYECKUX 3aHATHM,
71a00paTOPHBIX, CAMOCTOSTEIBHBIX U BBITYCKHBIX paboT, a TaKke KypCOBOTIO MPOEKTHPOBAHUA)


http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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CJICAYCT UCIIOJIB30BATh 3JICMCHTBI MHTCPAKTUBHOI'O 06y’-I€HI/I$I Ha BCEX OdTamax aJisd BOBJICUCHUS
CTYACHTOB B ITPOLECC ITO3HAHUA. I[J'IH 9TOT0 ueﬂecoo6pa3H0 HCIIOJIb30BaTh CJICAYIOIIUC (bOpMBII

- JMaJI0roBoe oOy4eHue, B X0€ KOTOPOro OCYIIECTBISETCS B3aUMOJeiicTBUE
IpernoaaBaTess U CTYICHTA;
- MOJICIIMPOBAaHME, TO €CTh BOCIIPOU3BEIICHHE B YCIOBHIX OOYYEHHUS II0
JAHHOUANCIUIUIMHE MIPOLIECCOB, MPOUCXOAAIINX B PEATbHOCTH;
— KOMIIBIOTEpHU3aLUs o0yuyeHHs Ui WHTCHCU(UKAIH u
pacIIMpPEeHUABO3MOXKHOCTEH 00pa30BaTEILHOTO MPOIIECCa;

- HCIIOJIb30OBAHUEC CpCACTB HAITAAHOCTU: CTCHAbBI C KOMIIJICKTOM yqe6H0-
METOAUYECKOM JIMTCPATYphl, IUJIAKAaTbl I10 TEMaM, HATYPHBIC O6paSI_II>I, MYJ'IBTI/IMC,HI/II‘/’IHLIe
CUCTCEMBI, KAPTOTCKY y‘IC6HBIX BHHGOCHaﬁﬂOB n BI/I,Z[eO(bI/IJ'ILMOB u 1p.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4alOUIUXCsl 0 OCBOECHHUIO
TUCHUTITHHBI

JUisi MakCUMajibHOW WHAMBUIYAIM3ALUU JESITEIbHOCTH CTYJEHTa, YUYEOHBIM IUIAHOM
IpelycCMaTPUBAETCs BPEMs Il CAMOCTOSITEIbHON paboThI.

Cpenu OCHOBHBIX BHJOB CAaMOCTOSITEIBHOM pabOThl TPaJUIMOHHO  BBLAEISIOT:
TBOPUYECKYIO JESTENbHOCTh CTYAEGHTa B AayIAUTOPHM, TP BHEAYJUTOPHBIX KOHTAKTax C
npenojaBaTesieM Ha KOHCYJIbTAllMsX M JIOMAllHEH IMOATOTOBKE K JIEKLUSM, CEMHUHApCKUM U
IPAKTUUYECKUM 3aHSATHUSM, 3a4eTaM M HK3aMeHaM, Npe3eHTalMsIM U JOKJIaJaM; HalHhcaHue
pedeparoB, BBIIOIHEHHE JTa0OPATOPHBIX M KOHTPOJIbHBIX paboT; ydacTHe B HAy4HOH paboTe u
np.

Lenb camocToSITENBHON PabOTHI CTY/IEHTa — OCMBICIEHHO M CaMOCTOSITENIHO paboTaTh
CHayaja ¢ Yy4yeOHbIM MaTepHalioM, 3aTeéM C Hay4yHOM HHpopMaiuen, 3a10kKHUTh OCHOBBI

CaMOOpraHu3allid ¥ CaMOBOCIIUTAaHUS C TEM, YTOObI TNPUBUTH YMEHUE B JajbHelIIeM
HENPEPHIBHO MOBBIIIATH CBOIO IPO(ECCHOHATIBHYIO KBATH(PHUKALHUIO.

IInaHupoBaHe BpEMEHN HA CaMOCTOSTENIbHYIO paO0Ty CTYAECHTaM JIy4dlle OCYLECTBIATD
Ha BECh CEMECTp M NpelycMaTpUBaTh PETYJISIPHOE IMOBTOPEHHUE MPOWJEHHOTO Y4eOHOTO
MmarepHaa.

I[J'IH Ooiee yTJ'Iy6J'IeHHOl"0 HU3YUCHUSA PCKOMCHAYCTCA UCIIOJIL30BaTh U3/1aHUS, YKA3aHHBIC
BCITMCKE JIOTIOJIHUTEIbHON JIATCPATYPBhI.

1. @DoH OLIEHOYHBIX CPEJCTB

7.1  Meroabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUs!
J1s KOHTpOJS YCIIeBaeéMOCTM M KadeCcTBa OCBOCHMS JUCHUIUIMHBI HACTOSIIECH

MpOrpaMMoOil MPelyCMOTPEHBI CIIETYIOLIUE BUJIbI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH YCIIeBaeMOCTH (TEKYIIHI KOHTPOJIb);
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- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 IIkaja v KpUTEPUHU OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUsI

®opMa NIpOMeKYTOUHOM aTTecTannu: 1M PepeHunpPoBaAHHBIN 3aUeT

[Mpomexyrounass arrectarus oOydaromuxcss B (opMe SK3aMeHa MPOBOJUTCSA IO
pe3ysbTaTtaM BBIIIOJHEHUS BCEX BUIOB y4eOHOW pabOoThl, MPEIyCMOTPEHHBIX YYEOHBIM IAHOM
M0 JAHHOW IUCHUIUIMHE (MOMAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3YNbTaThl TEKYILIETO KOHTPOJIS
ycleBaeMoOCTH B TeueHue cemectpa. OIleHKa CTENeHU JOCTHKEHHS O0y4aroluMUCS
IUIAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs] [0  JUCUHUIUIMHE  (MOIYNI0)  MPOBOJIUTCS
mpernojaBaTeneM, BEAYUIUM 3aHATUS [0 JAUCHUIUIMHE (MOAYNII0) METOAOM JKCIEePTHOU
ouneHk. Ilo uroram nmpomexyTo4HOW arTecTaluy MO JUCUUIUIMHE (MOAYNIO) BBICTABIIAETCS
OIICHKA «OTIUYHO», «XOPOILIO0», «yTOBIECTBOPUTEIBHOY» HIIU «HEYIOBJIECTBOPUTEILHOY.

O0s13aTenbLHBIMU YCIOBUAMHU IMOATOTOBKH CTYACHTA K HpOMe)KYTOqHOﬁ aTTcCTaluu
SABJIACTCA BBIITIOJIHCHUEC CTYACHTOM BCEX IMPEAYCMOTPCHHBIX ¢)0pM TCKYLIECTO KOHTPOJIA.

Mlxana Onucanune
OLICHUBAaHUSA

BBIINOJIHEHBI BCE BHJIbI yU€OHOI paboThl, IPeyCMOTPEHHbIE YUEOHBIM IIJIAHOM.
CTyaeHT JEMOHCTPUPYET COOTBETCTBHME 3HAHWM, YMEHUW, HaBBIKOB
NpPUBEJCHHBIM B Ta0iuIax I[oKa3aTesiel, onepupyeTr HNpuOOPETEHHBIMU
3auTeHo BHAHWUSAMM, YMEHHUSIMH, HaBbIKAMH, MIPUMEHSET UX B CUTYallUsSX MOBBILICHHOH
cio)kHOCTU. [Ipy 3TOM MOTryT OBITH JIOMYIIEHbl HE3HAUYUTEJIbHBIE OLIUOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPU aHAJTUTUUYECKUX ONEpPALUsX, IEPeHOCe 3HAHUI
Y YMEHUI Ha HOBBIE, HECTAHAAPTHBIE CUTYaIlUH.

He BbimonHeH oauH wiu Gojiee BUAOB y4yeOHOW pabOThI, MPEAYCMOTPEHHBIX|
yueOHbIM TU1aHOM. CTYIEHT AEMOHCTPHUPYET HEMOJHOE COOTBETCTBHUE 3HAMIA,
[YMEHHI, HaBBIKOB IPHUBEJCHHBIM B TaOJMIaX IOKa3zaTeiel, MOMycKaroTcs
3HAYUTENbHbIE OMIMOKHU, MPOSIBISAETCS OTCYTCTBHE 3HAHUN, YMEHHM, HaBBIKOB
[0 psiAy MOKa3aTeNel, CTyIeHT UCTIBITHIBAET 3HAUUTEIbHbIE 3aTPyIHEHUS TPy
OIIEpUPOBAHUY 3HAHUSAMHU U YMEHMSIMH IIPU UX MEPEHOCE HA HOBBIE CUTYALUH.

He 3aureno
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HIxana
OLleHMBaHUA

Onucanune

OTJINYHO

BremonHeHsl Bce BHIBI Y4€OHOW pabOThI, MPEIyCMOTPEHHBIE paboueit
nporpammoil. CTyIeHT JIEeMOHCTPUPYET COOTBETCTBHME 3HAHWM, YMEHUH,
HABBIKOB, MPEAYCMOTPEHHBIX MPU HU3YYEHUU AUCLHMUILIUHBI, OIEpUPYET
NpUOOPETEHHBIMU 3HAHUSIMH, YMEHHUSMH, HABBIKAMH, NIPUMEHSET HX B
CUTYallUsSX TOBBIIICHHOW CIIO)KHOCTU. [Ipr 3TOM MOryT OBITH JOMYIICHBI
HE3HAYUTENbHbIE OIIMOKH, HETOUHOCTH, 3aTPyJHEHUS IPU AHATUTHUECKUX
omepanusax, IEepeHOCe 3HAHMM M YMEHHMM Ha HOBBIE, HECTAaHJApPTHBIC
CUTYallUH.

Xopo1iio

BeimonHeHsl  Bce  00si3aTENIbHBIC  YCIIOBHMSI TOJITOTOBKH CTYIEHTa K
MPOMEKYTOUYHOM aTTECTALMU, PETYCMOTPEHHBIE IPOTrPAMMON AU CIUILIHHBI.
OOyuJatomuiics JeMOHCTPHPYET YAaCTHYHOE COOTBETCTBUE CIIEAYIOIIHNX
3HaHWI: OCHOBHBIX crioco6oB OMJI, Teopuu mpoueccoB, HO JOMYCKAIOTCS
HE3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA IMPU AHAIUTHUYCCKUX
oIepanusx.

VY nosnerBopu-
TEIbHO

BeimonHensl  Bce  o0s3aTeNbHBIC  YCIOBHSI TOATOTOBKHM CTyIEHTa K
IIPOMEKYTOUYHOM aTTECTAllUH, IPEIyCMOTPEHHBIE TPOTrPAMMON JUCHUITIINHBL.
OOyuaromuiics JEMOHCTPUPYET HENOJIHOE COOTBETCTBUE CIEIYIOIIUX
3HaHWI: OCHOBHBIX cmoco6oB OMJI, Teopuu mnpoueccoB. JlomyckaroTcs
3HAYMUTENIbHbIE OLIMOKH, MPOSBISAETCS HEIOCTATOYHOCTb 3HAHWM, MO psiay
nokasaresei, o0yJyaroluicsl UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYJHEHUS MIPU
OIEPUPOBAHUHU 3HAHUAMU IIPU UX MIEPEHOCE HA HOBBIC CUTYALUH.

Heynosnerso-
PUTEIBHO

He BoimonHeHsl o0s3aTeibHbIE YCIOBHS TOJATOTOBKM  CTYIEHTa K
IIPOMEKYTOUYHOM aTTECTALMU, IPELYCMOTPEHHBIE ITPOrPaMMOM IUCLUTIIINHEI,
NJIN CryneHT AEMOHCTPHUPYET HENOJIHOE COOTBETCTBUE 3HAHMM, YMEHUH,
HAaBBIKOB, IPENYCMOTPEHHBIX INPU M3YYEHUM IJUCLUILINHBI, JOIYCKAKTCA
3HAYUTENIbHbIE OIIMOKM, NPOSBISETCS  OTCYTCTBUE 3HAHUW, YMEHUH,
HaBBIKOB M0 psAAy IIOKa3areiaed, CTYIEHT WCIBITBIBAET 3HAYUTEIbHBIC
3aTPyHEHMS IIPU ONEPUPOBAHUM 3HAHMSMHU M YMEHUSIMU IIPU UX MEPEHOCE
Ha HOBBIE CUTYallUH.

7.3  OueHo4YHBIE CpeaCTBA

7.3.1. Texyuuii KOHTPOJIb
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B mpouecce oOyueHHMS HCIOJIB3YIOTCS OLIGHOYHBIE CPEIACTBA PYOEKHOrO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTAlUi U CIEAYIOUINE BUAbI CAMOCTOSITENIbHOM paboThI:

—  UTeHHue PEKOMEH1yeMOU JUTEPaTyphl IIpU  HOATOTOBKE K
JIEKIIMOHHBIM,IPAKTUYECKUM U CAMOCTOSATENIbHBIM (KOHTPOJIbHBIM) 33aHUSM;

—  OJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHHUE;

—  pedepatsl, noknaaasl Ha CHK.

[TnaarpoBaHNe BPEMEHH Ha CAMOCTOSATEIBHYIO padOTy CTyIEHTaM JIYYIlle OCYIIECTBISIT
HA BECh CEMECTp M TMPeIyCMAaTPUBATh PETYJSIPHOE TOBTOPCHHE TPOMJICHHOTO Y4eOHOTO
MaTepuaia.

Jliia Gonee yriiyOJIeHHOTO U3YYEHHUs PEKOMEHAYETCsl CIONIb30BaTh U3JaHUs, yKa3aHHBIE
B CIIMCKE JIOMOJTHUTEIBbHON JTUTEPATYPHI.

JInst pacuipeHus 3HAHHH CIIEAyeT HCIOIb30BaTh TAKXKe CBEACHHS, IMOJYYCHHbBIC W3
WHTEepHET-UCTOYHMKOB Ha COOTBETCTBYIOIIMX CaiTax, a TaKKe MPOBOIUTH MOMCK B PA3TMYHBIX
cucremax, Takux kak Yandex, Rambler, u mosb30BaThCs crieluagu3upoOBaHHBIMH CalTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrummu,
PEKOMEHI0BaHHBIMU MPEMOaBaTeieM Ha JCKIIMOHHBIX 3aHITHSX.

7.3.2. IlpomexxyTOYHas aTTeCTaIUs
[TepeueHs KOMIETCHIMI C YKa3aHHEM JTAloB UX (OPMHUPOBAHUS B TPOIECCCEOCBOCHHUS

00pa30BaTeNbHOM MPOrpaMMBl.
B pesymbrare OCBOGHHMS  JUCHUIUIMHBI  (MOIyJisA) (QOPMHUPYIOTCS  CIEAYIOIINE

KOMITETCHIINH
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUalo LU CS
KOMIIeTeHIIUH A0JIKeH 00J1a1aTh
YK-1 Cnoco0eH OCyLIEeCTBIATh IOUCK, KPUTHUECKUH aHaIW3 M CHUHTE3
nHpOpMallUK, TPUMEHATh CHUCTEMHBIM TMOAXOJ Uil pEelIeHUs
MOCTaBJIEHHBIX 3a/1a4
[K-1 Cnoco0ocTbi0 BBIOMpAaTh METOABI IUIAHUPOBAHHUSA, MOATOTOBKU U
MPOBEJICHUS] MCCIEIOBAaHUM, HAONIOIEHUHN, UCIBITAHUN, U3MEPEHUN U
NPUMEHITh WX Ha TMpaKTHUKe, aHaJIM3UpOBaTh, 0O0pabaThiBaTh U
MPEACTABIATH PE3YJIbTATHI

B mnpomecce ocBoeHusi oOpa3oBarelbHONW MpPOrpaMMbl JaHHbBIE KOMIIETEHLIUH, B TOM
YHuCJI€ UX OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/IpyIOTCSI II0O3TAIIHO B XOZ€ OCBOCHUS O6yanOHIHMHC$I
JTUCIUTIIAH  (MOMAYJIeH), TPaKTUK B COOTBETCTBHHM C YYEOHBIM IUITAaHOM W KaJICHIAPHBIM
rpadukoM yueGHOro mpoiecca.


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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KOHTpOJ’[LHbIe BOIIPOCHI AJIsA HpOMe)l(yTO‘lHOﬁ arrecranuun

Ponb, nemm u 3agaun CAIIP, mecto CAIIP B pa3paboTke MPOEKTHOM JOKYMEHTAIUH.
Oranbl npoekTupoBanus. Paboune yeprexxu. OcHoBHbIe TpeOoBanus k CAIIP.

O630p coBpemennbix cpeacts CAIIP. Kputepun BbiOOpa 000pymoOBaHHS |
IIPOrPaMMHOTr0 00eCIIeueHHs.

Mecto CAIIP B pa3paboTke MPOEKTHOM JOKYMEHTALUHU. DTanbl IPOSKTUPOBAHUSI.
Texunueckue u marematuueckue cpeacrsa CAIIP. O630p coBpemennnix cpencts CAIIP.
Kpurepuu Bbi00pa 000pyA0BaHNs U IPOrPAMMHOT0 00ECTICUEHUSI.

Ha3nauenue, BO3MOXHOCTHM, 00JacTb NpPUMEHEHHs, 0030p uUHTepdeiica CcUcTeMbl
Mathcad.

[Tpumenenne Mathcad npu pemenuu 3agau Teopun OM/I.

00630p unTepdeiica cucremb Mathcad.

Tumnel nepeMeHHbIX, IpUEMBbl BBIYMCICHUH, TOocTpoeHus rpadukos B Mathcad.

Tumner u pynkuun CAIIP. [Morstue CAD, CAM, CAE cucrem.

Ha3nauenue, BO3MOXHOCTHM, 00JacTb HpUMEHEHHs, 0030p uHTepdeiica cucTtemsl
AutoCAD.

Cocras, HazHauenue u pynkuuu uaterpupoBanubix CAIIP (Komnac, PTC Creo).
Co3nanue 6e3acku3nbix cymHocTi B B PTC Creo — dacku, conpsokeHHst, MaCCHBBI.
OcHoBHble npuMUTHBBI AutoCAD, uX co3laHue U peIaKTUPOBAHUE.

CocraB, Ha3HaueHue u GpyHkunu uaTerpupoBanHbix CAIIP (Komnac, PTC Creo).
[Tonsatue o TBepaoTensHOM MozenupoBaHu. [Ipunnunsl padotsr PTC Creo.

Coznanne coopounsix mojenei B PTC Creo.

Coznanue ten BeiTsruBanus u BpanieHus: B PTC Creo.

Coznanue 0e33cku3HbIx cymHocTel B B PTC Creo — gacku, conpsikeHus, MacCHBBI.
Coznanue ten BeiTsruBanus u BpaunieHus: B PTC Creo.

Ponb, memu wu 3amaum CAIIP npu mnpoekTHpoBaHMM Y3JI0B METAITyprHYECKOTo
o0opynoBaHus

Breinonnenue pabounx yeprexeit B cucteme CAITP.

CpenctBa CAIIP. Kputepuu nporpaMmMHOTo o0ecreyeHusl.

Oranel npoektuposanus B cucteme CAIIP.

Maremaruueckue cpenctsa CAIIP. CoBpemennnie cpenctsa CAIIP.

Wutepodeiic cucremsl Mathcad, ero ocobennoctu.

[Ipumenenne Mathcad npu pemieHUN NPUKIAAHBIX 3a/1a4.

BrinonHenue TeXHUYECKUX pacueToB B cucreme Mathcad.

[Toctpoenue rpacdukos B Mathcad.

Tunet u pynkuun CAIIP. [lonstue CAD, CAM, CAE cucrem.

[TocTpoenue nunuit, pazmepon u Tekcta AutoCAD

Haznauenue u unrepdeiic cucremsr AutoCAD.

Oynkuun unterpupoBanHeix CAIIP (Komnac, PTC Creo).

ITocTpoenue nuuui, pasmepos u Tekcta B Kommac-3D.

Coznanue 0e33cku3nbix cymHocTii B PTC Creo — dacku, conpsikeHns, MaCCHUBBI.
OcHoBable npuMuTUBB AutoCAD, uX co3gaHue U peJaKTUPOBaHUE.

CocraB, Ha3HaueHue u pynkuuu uaTerpupoBanHbix CAIIP (Komnac, PTC Creo).
TsepnotensHOe MoaenupoBanuu. [lpunimmnst padotst PTC Creo.



39.
40.
41.
42.
43.
44,
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Coznanne coopounsix mojeneii B PTC Creo.

Co3znanue TpexMepHbBIX MoJienel ¢ ucnoib3oBanueM 3ckusa B PTC Creo

Cospnanue ten BoiTssruBanus U BpauieHusi B PTC Creo.

Bremonuenue 6e33cku3nbix cymuocteil B PTC Creo — dacku, conpsikeHus, MAaCCHBBI.
Cospnanue onopHoit reometpuu B PTC Creo.

Coznanue ten BoiTsruBanus u BpamieHusi B PTC Creo.



