MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocThb: 13.04.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3oBare/ibHON NPOrpaMMbl: YpaBjeHUue MPOEKTAMH B TeNJIO3HEPreTUKe
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
TEXHOJIOI'YUN UH) KXEHEPHOI'O IITPOEKTUPOBAHUS

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa3oBaTe/bHBIX OTHOIIEHUIT

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.10.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 32 yaca;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemectp - 113,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

Mocksa 2023




NPOI'PAMMY COCTABMUJI:

MNMognucaHo anekTpoHHoM nognuceio $rE0Y BO «HUY «M3U»

CseneHva o snagensue L3N M3K IO.B'

Bnaeneu ABOpOBCKWK HO.B. o
HpeHOI[aBaTeJ]B WaenTudmKaTop H7e35b260-YavorovskyYV-dabb149 HBOpOBCKI/H/I
COI'TACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K

PykoBogutens Gnaneren ®pen [LA. .
00pa3oBaTeILHOM MPOrpaMMbI Vinermndnratop R5b6e86€9-FreyDA-4615d1ch J.A. Opeii

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio PTEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3KA

Bnageney,

Kypawokosa IM.H.

Wpentndukatop

H

6ab6dd0d-KurdiukovaGN-ca01d8

I''H. KypatokoBa




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Leab ocBOeHUS] TUCHUIIMHBIL. SBIISETCS U3YYEHHE COBPEMEHHBIX TEXHOJIOTHH, MPUMEHSIEMBIX B
pacyYEeTHO-IIPOEKTHOMN U MPOEKTHO-KOHCTPYKTOPCKOM IESITEIbHOCTU B TEIUIOIHEPTETUKE, TEIJIOTEXHUKE U

TCIIJIOTCXHOJIOI'MH.

33[[3‘11/1 AUCHHUIIIMHBI

- 03HAKOMJIEHHE C CHCTEMaMHi aBTOMaTU3UPOBAHHOIO ITPOEKTUPOBAHUS;

- 03HAKOMJICHHE C CUCTEMaMH Irpa)uyecKoro ¥ reOMeTpUIECKOT0 MOICTUPOBAHNUS, CHCTEMAMU
JUISL aBTOMAaTU3UPOBAHHOM pa3pabOTKU AJIEKTPOHHBIX MOJEIEH 1 YepTexkei;

- U3y4eHHUE TEXHOJIOTUHU PabOTHI B CUCTEMAaX FT€OMETPUYECKOI0 MOACTHUPOBAHHUS;;

- 03HAKOMJIEHHE C TEXHOJIOTMSIMU aBTOMAaTU3allMU pacyeTOB B IPOCKTUPOBAHUH;

- 03HaKOMJIEHME C OCHOBAMU TEXHOJIOTUH aBTOMATU3UPOBAHHOT'O IIPOEKTUPOBAHUS 3JIEMEHTOB
TEIUIOPHEPTETHUECKUX CHCTEM Ha 06a3e MOAETMPOBAHUS MTPOLIECCOB THAPOANHAMUKY U TEIJIO0OMEHA;

- 03HaKOMJIEHHME C TEXHOJIOTUEN TPOEKTUPOBAHUS HHKEHEPHBIX BHYTPUAOMOBBIX CUCTEM,
TPYOOIIPOBOHBIX CHCTEM U TEILJIOBBIX CETEH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JAUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHU S KOMIIeTEeHIIMIi:

KOI[ U HAMMCHOBAHHEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

[TK-5 Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU U
9HEpProayanuTe 00BbEKTOB
TEIUIOPHEPTETUKHU
MPOMBIIIIICHHBIX
MPEANPUATHI

N/1-1nk-5s Cnocoben
y4acTBOBATh B
MPOEKTUPOBAHUU
TEIJIOPHEPTETUYECKUX CUCTEM
npeanpuatuil u XKKX

3HATh:
- TUII, CTPYKTYpPY 0a3 JaHHBIX U OOMIYIO
MH(POPMALIHIO O CUCTEMaX YIPaBICHUS
0a3aMu JaHHBIX;

- TEXHOJIOTHIO aBTOMATHU3allUU PAaCUETOB B
IPOEKTUPOBAHUU OOBEKTOB
TEIUIOIHEPTETHKH U TETJIOTEXHUKH;

- OCHOBBI TEXHOJIOTUH
aBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHUS
3JIEMEHTOB TEIJIOPHEPTETHUECKUX CUCTEM
Ha 6a3e MOJETMPOBaHUS IPOLIECCOB
TMJIPOAMHAMUKY U TeTJI000MeHa;

- TEXHOJIOTHIO TIPOCKTUPOBAHUS
MH)KEHEPHBIX BHYTPUIOMOBBIX CHUCTEM,
TPYOOTIPOBOTHBIX CUCTEM U TETLIIOBBIX
ceTeilt;

- TEXHOJIOTHIO paOOTHI B CHCTEMAaX
reOMETPHUECKOTO MOJICIIMPOBAHUS;

- KJ1accU(UKALNIO, XapaKTEPUCTUKH U
BO3MOYKHOCTH Pa3IMYHbIX CUCTEM
AaBTOMATH3MPOBAHHOTO MTPOEKTUPOBAHHUS,
rpauuecKoro u reoMeTpHUECKOTo
MO/JICIIMPOBAHUS M CUCTEM JIJIS
aBTOMAaTU3MPOBAHHOM pa3paboTKu
AIIEKTPOHHBIX MOJIETIEN U YEPTEKEN.

YMETB:
- HCII0JIb30BaTh CUCTEMY TBEPAOTEIBHOIO

reOMEeTPUYECKOT0 MOJEIUPOBAHUS [T
pa3paboTKN KOHCTPYKTOPCKON
JIOKYMEHTAIUH;

- ACII0JIb30BATh ITPUKJIATHOE TPOrPAMMHOE

3




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

obecrnieueHue i pa3paboTKU IPOEKTHOM
JIOKYMEHTAIIMU U JIEKTPOHHON MOJINIU Ha
MIpUMepe CUCTEMbI BEHTUJISIIUU.

2. MECTO JJUCHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM NPOT'PAMMBI BO

JlucuuiuiiHa OTHOCHTCS K OCHOBHOM Ipo¢eCCHOHAJbHOW 00pa3oBaTelbHON Iporpamme
VYupasnenue npoekramu B Temno3Hepretuke (nanee — OIIOII), nanpaienust noarorosku 13.04.01
TennosHepreTuka u TEIUIOTEXHUKA, YPOBEHb 00pa30BaHMsI: BhICIIEE 0Opa30BaHUE - MATUCTpaTypa.

basupyercs Ha ypoBHE BbICIIEro oOpa3oBaHus (OakaiaBpuar, CrielHaIUTET).

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOCHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUIIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasnenbl/TeMbl § 5| e ™
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHas pabora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A ceMecT aTTeCTalluu
/M pe /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 CucteMsl 38 2 12 - 12 - - - - - 14 - Ilo020mogKa K KOHmMpPONbLHOU padome:
ABTOMAaTH3UPOBAaHHOTO W3y4yenue marepuaiioB no paszzaeny Cucremsl
MIPOCKTUPOBAHUS aBTOMATHU3MPOBAHHOTO MPOEKTHPOBAHUS
(CAIIP). Cucremsl (CAIIP). Cucremsl aBTOMaTU3UPOBAHHON
aBTOMATU3UPOBAaHHOU pa3paboTKU MPOEKTHOW JTIOKYMEHTALlUH U
pa3pabOTKH MPOESKTHOM MPOBEJICHUS HH)KEHEPHBIX PaCYETOB B
JOKyMEHTAINU 1 TETUIOTEXHHUKE W TETUIO3HEPT€THKE. U
MIPOBECHNUS MOJITOTOBKA K KOHTPOJIBHOH paboTte
WHKCHEPHBIX PacueToB H3yuenue mamepuanog 1umepamypubix
B TEIUIOTEXHHUKE 1 UCIOYHUKOB:
TEIUIOYHEPTETHKE. [1], cTp.13-32; 165-186
1.1 CucteMbl 38 12 - 12 - - - - - 14 - [2], cTp.11-164
ABTOMAaTH3MPOBAaHHOTO
MIPOEKTUPOBAHUSI
(CAIIP). Cuctembl
aBTOMATU3UPOBAaHHOU
pa3paboTKu MPOEKTHOM
JIOKyMEHTaI1H 1
MIPOBEICHNUS
WHKCHEPHBIX PacueToB
B TEIUIOTEXHHUKE U
TEIJIOHEPTeTHKE.
2 Cucrembl ynpaBieHUs 14 2 - 2 - - - - - 10 - Ilo0zomogka K KOHMPOILHOU padome:
6azamMu JaHHBIX N3zy4yenne marepuaos no paszaery Cucremsl
(CYbL1) CAIIP ynpasnenus 6aszamu naunsix (CYB/T) CAIIP
TEIJIOIHEPTreTHKU TETJIOPHEPTeTUKH U MOATOTOBKA K KOHTPOJIbHO
2.1 CucTeMsl yrpaBiieHUs 14 2 - 2 - - - - - 10 - pabote

0Oa3aMu JaHHBIX




(CYBJI) CAIIP
TCIJIOOHCPI CTUKHU

CucTeMsl
TCOMETPUYECKOTO
MO/ICTTUPOBAHUS

32

20

3.1

CucreMsl
TreOMETPUIECKOTO
MO/ICTTHPOBAHUS

16

10

3.2

CurcTeMbl KapKacHOTO,
MTOBEPXHOCTHOTO,
TBEPIOTEIHHOTO
MOJICITUPOBAHHSL.

OCHOBHBIC TTOHATHS,
CTPYKTYpa JIOKyMEHTA B
nporpaMme
SolidWorks.
WucTpymeEHTSI,
MaKpOCHI, TTApaMeTPhI
SolidWorks. ®yHKIHIH,
CTPYKTYpa JaHHBIX.
OCKU3HI.
IIpencraBnenue
KPHUBBIX U paboTa ¢
Humu. [Ipencrasienue
IoBepXHOCTEH 1 pabora
¢ HUMH. OOBEKTEL.
bubnnorexu
sneMmenToB. Co3anue
Jietaneil u cOopok

16

10

Iloozomoska K KOHmMPOLHOU pabome:
U3zyuenue maTepuaiios mo pazaeiny CucTeMsl
reOMETPUYECKOT0 MOJICTUPOBAHHUS
MOJIrOTOBKA K KOHTPOJIbHOU paboTte
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOG:

[1], cTp.33-44; 67-80

ABTOMaTH3aIHS
pacdeToB B
MIPOEKTUPOBAHUU

30

16

4.1

ABTOMAaTH3aIHS
pacyeToB B
MIPOEKTUPOBAHUU

30

16

Iloozomoska K KOHmMpoIbHOU pabome:
Wzydenne MaTepuaioB Mo pas3uery

ABTOMaTH3aLUs PACUETOB B IPOCKTUPOBAHUU U
MOJITOTOBKA K KOHTPOJIBHOI paboTte

ABTOMAaTH3aIHS
MOJTOTOBKH TEKCTOBBIX
JIOKyMEHTOB B
MIPOEKTUPOBAHUH

Iloozomoska K KOHmMPOLHOU pabome:
W3ydenne MaTepuaoB Mo pas3ueiry
ABTOMaTH3a1Ms IOATOTOBKH TEKCTOBBIX
)IOKyMeHTOB B HpOGKTI/IpOBaHI/II/I U IIOATOTOBKA
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5.1

ABTOMAaTH3aH
MOATOTOBKH TEKCTOBBIX
JIOKyMEHTOB B
MIPOEKTHPOBAHUH

K KOHTPOJIbHOW padoTte

IIpoexTupoBanue
MIPOMBIIIIICHHBIX
TETUIOPHEPTETHUECKUX
CHCTEM U UX 3JIEMEHTOB
Ha OCHOBE TEIUIOBBIX 1
THIPaBINIECKUX
pacyeToB U YUCICHHOTO
MOJIeIUPOBaHUA
HpPOLECCOB
TUPOAUHAMUKA U
temooomena (CFD)

24

20

6.1

IIpoextupoBanue
IIPOMBIIIJICHHBIX
TEIUIO3HEPTreTHYECKUX
CHCTEM U UX JJIEMEHTOB
Ha OCHOBE TEIUIOBBIX U
TUIPABIINYECKUX
pacyeToB ¥ YHCIEHHOIO
MOJIeTNPOBAHUSA
IPOLIECCOB
THIPOAUHAMUKH U
temoobmena (CFD)

24

20

Ilo0z0mogKa K meKyuiemy KOHmMpoJio:
IToBTOpEHNE MaTepuana Mo pasaety
"[IpoexTHpoBaHNE TPOMBIIIICHHBIX
TETUIOPHEPTETHUECKUX CUCTEM U HX JIEMEHTOB
Ha OCHOBE TEIUIOBBIX U THAPABIMYECKUX
pacyeToB M YUCICHHOTO MOJCIHPOBAHUS
MPOIICCCOB THAPOAMHAMHUKH U TEIIIOOOMEHA
(CFD)"

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

180.0

32

32

0.5

80

335

Hroro 3a cemecTp

180.0

32

32

2

05

1135

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMM 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — mpomexyTouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Cucmemwvi asmomamuszuposarno2o npoekmuposarus (CAIIP). Cucmemuol
ABMOMAMUZUPOBAHHOL PA3PAOOMKU NPOEKMHOU OOKYMEHMAYUU U NPOBEOCHUS UHICEHEDHbIX
pac4yemos 8 menjiomexHuKe u meniodHepeemuKe.

1.1. Cucremsl aBTomMaTu3upoBanHoro npoektupoanus (CAIIP). Cuctemsr
ABTOMATH3UPOBAHHOM pa3pabOTKU MPOCKTHOM JOKYMEHTAIIUU U IPOBEICHUS HHKCHEPHBIX
pacyeToB B TEINIOTEXHUKE U TEIJIOIHEPIETHKE.

Uctopus passutus CAIIP tennosnepretuku. OCHOBHbIE IOHSATHS, ONPEEIICHUS, HA3HAYEHHUE U
kinaccudukanuss CAIIP. Ilenmu m 3amaunm CAIIP. Ilpunnumsr moctpoenuss CAIIP. Crpykrypa,
uepapxust u noxacucremsl CAIIP. Komnonentsl u oGecneuenue CAIIP. CpaBHeHue TepMHHOB
CAIIP u CAD. 3agaun CAD, CAM u CAE. Uurerpanuss CAD u CAM. YucioBoe nporpaMMHOE
ynpasienue. 3agaua Beidopa CAIIP mis mpoextuposmuka. O630p CAIIP pa3nuuHbIX KaTeropHid.
CAIIP pana TemnodHEpPreTUKH M TEIUIOTEXHUKH OTEYECTBEHHBIX M 3apyOexkHBIX pa3zpabOTUHKOB.
CucreMbl aBTOMATH3WPOBAHHON pa3pabdOTKH uYepTeked, 0030p WX OCHOBHBIX BO3MOXKHOCTEH U
pemaemble  3agaud. OCHOBBI aBTOMaru3auuu npoektupoBanusi B AutoCAD. Hactpoiika
napaMeTpoB YepTeka, METOJbl OOECIEYCHHs] TOYHOTO YEepYCHHUs, CJOW, MPHUBSI3KU, O0a30BBIC
(GyHKIIMM 4YepueHus, TPUMUTHUBBI, CIUIAaliHBI, OCHOBHBIE OMNEPAallUU PEAaKTUPOBAHUS, IITPHUXOBKA,
pa3mepsl. Mneonorus ucnonb3oBaHus BHAOBBIX dKkpaHoB. Pabora ¢ OLE oO6bexramu. [llabGmoHsbl.
Bcenomorarensubie  ¢yHkiuu. MakponporpammupoBanue. ®opmarbl (aiioB, HUX IKCHOPT U
COBMECTHUMOCTh. KOHCTPYKTHBHBIE MPHHIMUIBI CTPOUTENHCTBA JHEProd(PPEKTUBHBIX 3IaHUM,
0COOCHHOCTH PHEprocHadkeHus, npumenenue B, cuctem akkyMyIupoBaHUs SHEPTUU, CUCTEMbI
«yMHOrOo jgoma». HWHpopmannonnoe woaenupoBanne 3nanuid  (BIM). Ounepreruueckoe
monenupoBanue 3aanuii (BEM). Cozmanme u HacTpoiika HpOEKTa CHCTEMbl BEHTUIISIUU B
nporpaMMHOoM Komiuiekce MagiCAD, TpaccupoBKa BO31yXOBOJIOB, CO3/IaHHE HIEKTPOHHON MOJIEITH
CHUCTEMBI.

2. Cucmemowt ynpasaenus bazamu oaunvix (CYBI) CAIIP menaosnepzemuxu

2.1. Cucrems! ynpasienus 6a3zamu gansbix (CYB/]) CAIIP tennosnepreTuku

Haznauenne wunHbpopmammonHoro obecneuenuss B cuctemax CAIIP  npomsbieHHOM
teruiosHepreTuk. Knaccupukanus 6a3 nanubix. CtpykTypa (aiinoB 6a3 maHHbIX. [IpuHIMIBI
yrnpaBieHuss 0a3aMu JaHHBIX. JTambl co3flaHus 0a3 gaHHbIX. [Ipumepsr ucnons3oBanust CYBJ]
CAIIP. MHTerpanus npoeKTUPOBaHUS U MPOU3BOACTBA MOCPEACTBOM 0011l 0a3bl JaHHBIX.

3. Cucmembul 2eomempuiecko20 MoO0eiupo8anus

3.1. CucreMbl TeOMETPUUYECKOTO MOAECIIUPOBAHUS
CucTemMbl KapKacHOTO, TOBEPXHOCTHOTO, TBEPIOTEIIBHOTO MOJICTUPOBAHMSI. .

3.2. CucteMbl KapKacHOI0, IOBEPXHOCTHOT'O, TBEPAOTEIBHOIO MOIenpoBaHus. OCHOBHBIE
MOHSTHSL, CTPYKTYpa AokyMeHTa B nmporpamme SolidWorks. UHcTpyMeHTBI, MakpoChl, apaMeTphbl
SolidWorks. @yHkuuu, cTpykTypa JaHHbIX. DCKU3bL. [IpeacraBienne KpuBbIX U paboTa ¢ HUMHU.
[IpencraBnenue nmoBepxHocTel u pabora ¢ HUMH. OO0bekThl. bubnuoreku snemenToB. Co3zanue
nerasnei u cOopok

OcHoBHbIE TOHSTHS, CTPYKTypa JokymeHTa B mnporpamme SolidWorks. WHcTpymeHTHI,
Mmakpocsl, napameTpbl SolidWorks. ®yskimu, cTpykrypa HaHHbIX. Ocku3bl. llpeacraBienue
KpUBBIX U pabota ¢ HuMH. [IpencraBienue noBepxuocreit u padora ¢ HUMU. O0bekTHl. brubanoreku
anemeHTOB. Co3fanue aeraneil u cOOpoK..

4. Asmomamuzayus pac4emos 8 NPOeKmuposar




4.1. ABTOMaTu3anus pacueToB B IPOEKTUPOBAHUU

Breimonmaenne pacueroB B cpeme Mathcad. O0630p Bo3moxkHocTe cpeapl. CHHTaKCHC,
NEpEMEHHbIC, MaTpPHUIbl, BCTPOCHHBIC (YHKIMH, pPEUICHHE CHCTEM HEIMHEHHbIX YypaBHEHUH,
ONTUMM3AIMS U MHOTOBapHaHTHbIE pacdyeTbl. OpopMmiieHHEe pe3yabTaTOB pacyeToOB, IOCTPOEHUE U
BuAbl rpadukoB. IMIopt u sKcnopT JaHHBIX. [IporpammupoBaHne (yHKUIWN MONB30BATENs IS
pacueToB 3aJauy NPOMBINUICHHONW TeruiodHepreTukn B cpeae Mathcad. O0630p cpensl
MOJIEUPOBaHMS HEProd((HEeKTUBHBIX U MACCUBHBIX 31aHui. Llenn u 3a1aun aBTOMaTU3MPOBAHHON
MOJATOTOBKU M CO3/1aHUsl TEKCTOBOM JOKyMeHTaunuu. Vcrnonb3oBaHue MakpocoB (MakpOKOMaHI) B
nporpaMMHoM makere Microsoft Office niast aBTOMaTu3MpOBaHHOW IMOATOTOBKH JTOKYMEHTOB C
TEKCTOBOM U rpaduyeckoit nndopmanueid. Makpopexkopaep. OCHOBbI MaKpOIPOrpaMMHUPOBaHUS B
VBA. Tunsel 1aHHBIX, OOBSBIIEHUE IEPEMEHHBIX, MACCUBBI, CUHTAKCHUC, OIIEPATOPHl, IPOLELYPHl U
byHKIMH 0O0BEKTHO-OPUEHTUPOBAHHOW cpenbl mporpammupoBanus VBA Microsoft Office.
Mopynu, TUIIBI MOJYJIEH, UX CTPYKTYpa, KoJ, 001acTh BUAUMOCTH. OOBEKTHI U KJIACChl, CBOMCTBA,
MeTo b, coObiTuss VBA. Co3nanne uatepdeicoB, MEHIO U JUATOTOBBIX OKOH. OOMEH JTaHHBIMHU.

S, Aemozwamus'auuﬂ 1n0020MOBKYU MEKCHOBbLX ()OKVMeHmOS 6 npoekmuposaruu

5.1. ABTOMaTH3anMs NOArOTOBKU TEKCTOBBIX JIOKYMEHTOB B IPOEKTHPOBAHUHU

[IpoekTrpoBaHWe JOOKYMEHTOB, ucmonb3oBanue VBA. OOMeHn wuHpopmanmenn MexIy
nokymeHtamu. Co3llaHue CTPYKTYpbl JOKYMEHTa, M TEXHOJIOTHUS €ro aBTOMAaTU3MPOBAHHOTO
odopmiienus B Microsoft Word Ha mpumepe oTuera..

6. [Ipoexmuposanue npomMulULIeHHbIX MENI03HEeP2eMUYecKUX CUCeEM U UX IAeMEHMO8 Ha
OCHO8E MENnI08bIX U 2UOPABIUYECKUX DACYEMO08 U YUCTICHHO20 MOOeIUPOSAHUS NPOUECCO8
2uopoouHamuxu u menaooomena (CFD)

6.1. [IpoekTpoBaHUE NPOMBIIIIEHHBIX TEIJIOIHEPIETUUECKUX CUCTEM U UX DJIEMEHTOB Ha
OCHOBE TEIUIOBBIX U TMAPABIMYECKUX PACYETOB U YUCICHHOIO MOJEIUPOBAHUS IIPOLIECCOB
rupoarHamMuky u temiooomena (CFD)

[TpoexTHpoBaHUE CXeM TEIUIOCHAOXKEHHUS M TEIUIOBBIX ceTeil. OOuue TpeOoBaHUS M OCHOBBI
IPOEKTUPOBAHUS TEIUIOBBIX CXE€M MCTOYHMKOB TerlocHaOkeHua. OO030p nporpaMMHOIO
o0ecrieueHus Ul peleHns 3a/lad pa3pabdOTKU U aHalIM3a TEIUIOBBIX CXEM MCTOYHHKOB TEIUIO — U
JIEKTPOCHAOXKEHUs. 3ajauyd  TEIUIOBOIO W THJPABIMYECKOrO0 pacyera TEMJIOBOM  CeTu.
IIpOEKTUPOBOYHBIN, IOBEPOYHBIA W HANAJO0YHBIM pacdyeTbl. TpaccHpoBKa TEIUIOBOM CETH.
I'mppaBanyeckue U TEIUIOBBIE PACUEThI TEIUIOBBIX CETEM C MOMOUIBIO MPOrPAMMHBIX KOMILJIEKCOB.
[TpoexTHpoBaHHEe KOHCTPYKLUHU TpyOONpOBOAOB 3aJaun pacyeTa Ha MPOYHOCTh TPYOONPOBOAHOM
cuctembl. O030p MAaKEeTOB Ui YHCIEHHOIO MOJEIMPOBAHUS MPOLECCOB TUAPOAUHAMHUKU U
TeriooomMena. Pusnyeckas 1 MaTeMaTHYecKasi MMOCTaHOBKA 3a/1auu (cuctema auddepeHnnanbHbIX
YpaBHEHHUI) POIIECCOB I'MIPOIMHAMUKY U TEINIOOOMEHA. Y paBHEHUsI HEPa3pPbIBHOCTH, IBUKECHUS U
3Hepruu. ['paHuuHble yciaoBHsA. YHCIEHHBIE METO/AbI pelIeHus cucrteM auddepeHInanbHbIX
YpaBHEHUH, METOJ KOHEUHBIX 3JEMEHTOB. [IpMHIMIBI MOCTPOEHUS CETKH, KOH(PUrypauus
JJIEMEHTOB, KayecTBO W aJalTHpOBaHWEe CceTku. Pemenue u 00paboTka pe3ysbTaToB.
OnTuMHU3allMOHHBIE 3a/layM, CTPYKTypHas ONTHUMHU3AlMs, ONTUMHU3aLUUsi (OPMBI, Pa3MEpOB,
TOIIOJIOTUH.

3.3. TeMbl NIPAKTHYECKUX 3aHATHI
1. ABToMaTu3aIus moAroTOBKH TEKCTOBOM TOKYMEHTAIIUU TIPU TPOSKTUPOBAHUH U
MakpomnporpammupoBanue B Microsoft Word na VBA. [Toaroroska oT4eTHOM TOKyMEHTAIIUN
C MPUMEHEHUEM MaKpOIPOrPaMMHUPOBAHNS;
2. ABTOMaTH3aIUs BEIYUCIICHUI TP MTPOSKTUPOBAHUH U MaKPOIIPOTPAMMHPOBAHHE B
Microsoft Excel na VBA;



3. ABTomaru3anus BEIYUCICHUN U TpoekTupoBanuu. [IporpammupoBanue GpyHKIHi
MOJIb30BATENS JIJIs1 pacYETOB 3aj]a4 MPOMBIIIJICHHON TeIIO3HepreTuku B cpene Mathcad;

4. ABromaTu3upoBaHHas pa3pabdotka B cpeae SolidWorks 3cku30B, TBEpAOTEIBHBIX MOICTIEH,
KOHCTPYKTOPCKOH JTOKYMEHTAIIMH 3JIEMEHTOB U Y3JIOB TEIJIOTEXHUYECKOT0 000pyI0BaHUS;

5. IlpoekTupoBanue, co3nanue yueOHo# 0a3bl JaHHBIX, €€ UCTIOIb30BaHuEe, (HOPMUPOBAHHE U
BBIIOJIHEHHE 3aIIPOCOB, co3aanue Gopm u otuetoB Ha npumepe CYBJ] Microsoft Access;

6. Pacuer u IpoeKTUpPOBaHNE BHYTPEHHUX HWHKEHEPHBIX CUCTEM B 3/1aHUAX Ha IPUMEpeE
CHUCTEMBbI BEHTHJISIMHU B IIporpaMMHOM Komiuiekce MagiCAD;

7. BpinonHeHne aBTOMaTU3UPOBAHHOM pa3paboTku yeptexeld B cucteme AutoCAD. Ciou,
CTHJIM MOJIJIOKKA, paboTa ¢ incTtaMu, ohopMIIeHUE, HACTPOHKA MTapaMeTPOB.

3.4. Tembl 1a060paTOPHBIX padoT
HE MPEeTyCMOTPEHO

3.5 KoncyabTanuu

Ipynnoesvie koncyremayuu no paszoeaam oucyuniunsl (I°K)

1. OOGcyxnenue wmaTepuanioB 1o Keicam pa3aena "CUCTeMbl aBTOMATH3WPOBAHHOTO
npoektupoBanust (CAIIP). Cucrembl aBTOMaTM3UpOBAaHHOM pPa3pabOTKH IPOEKTHOM
JOKYMEHTAallMd Y  TPOBEACHUS HWH)XXEHEPHBIX pAcueToB B  TEIUIOTEXHUKE W
TeIJI0dHepreTuke. "

2. OOcyxaeHue maTepuanoB Mo keiicam pasnena "Cucrtemsl ympaBieHUst 0azaMu JaHHBIX
(CYBH) CAIIP TennosnepreTuku”

3. OOcyxnenue MartepuanoB 1o keiicam pazgena "Cuctembl TeOMETPHUYECKOTO
MOJEIUpOBaHUS"

4. OOcyxneHue MarepualioB 1O Keiicam pasnena "ABTomMaTH3alusi pacyeToB B
MIPOEKTUPOBAHUH"

5. OOcyxaeHue MaTepHalioB Mo Keiicam pazgena "ABTOMaTH3aIUsl MOJITOTOBKU TEKCTOBBIX
JIOKYMEHTOB B POEKTUPOBaHUU"

6. OOcyxneHue wmarepuasioB Mo Keicam pasnena "[IpoekTupoBaHHe MNPOMBIIIIEHHBIX
TETUIODHEPTETUYECKUX CUCTEM M MX DJIEMEHTOB Ha OCHOBE TEIUIOBBIX M THIPABIHMYECKUX
pacueToB M YHMCIECHHOTO MOJAENUPOBAaHHUS IMPOILIECCOB TUIPOJUHAMUKUA U TEIIooOMeHa
(CFD)"

3.6 TemaTnka KypcoBbIX POEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/ paboTa He MPeAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEeHIIU

Howmep paznena

O1eHOYHOE CPEACTBO

3arIaHupOBaHHBIE PE3YAbTATHI 0OYUEHUS 110 TUCIUILIHHE Konst JUCLUIUINHEI (B (THIT ¥ HAUMEHOBAHHE)
(B COOTBETCTBHH C pa3aesioM 1) WHIMUKATOPOB | COOTBETCTBHH C 11.3.1)
1]2]3[4][5]6s6
3HaTth:
KJIACCU(UKALINIO, XapAaKTEPUCTUKU M BO3MOXKHOCTHU KonTponbras padota/CucreMsl
Pa3IMYHBIX CUCTEM aBTOMATH3UPOBAHHOTO aBTOMATHU3HPOBAHHOTO MTPOEKTUPOBAHHUS
MIPOCKTUPOBAHUS, TPa)UUECKOr0 U TE€OMETPUUECKOTO N-1nk-s + (CAIIP). AutoCAD
MOJICTTUPOBAHUS M CUCTEM JJI1 aBTOMATU3UPOBAHHOM
pa3pabOTKH JICKTPOHHBIX MOJICIICH M YepTexeit
TEXHOJIOTUIO PabOTHI B CUCTEMAaX T'€OMETPUUYECKOTO KonTponbHas
MOZEIIMPOBAHUS N-1nk-5 + pabora/MaxkponporpaMmmupoBanue B VBA,
MOJITOTOBKA TEKCTOBOM JJOKYMEHTAIUH!
TEXHOJIOTHIO TIPOCKTHUPOBAHUS HHKEHEPHBIX Konrponsnas padora/ba3sl naHHBIX
BHYTPHUIOMOBBIX CUCTEM, TPYOOIIPOBOIHBIX CHCTEM U N-1nk-s +
TEIJIOBBIX CETEH
OCHOBBI TEXHOJIOI'MH aBTOMAaTU3HUPOBAHHOTO Konrtponsnas padora/Cucrembl
MPOCKTHPOBAHNS JIIEMEHTOB TETIODHEPTETHIECKHX CHCTEM | Tlmcs + aBTOMATHU3UPOBAHHOTO MTPOEKTUPOBAHUS
Ha 06a3e MOAENMPOBAHUS MTPOLIECCOB TUAPOAUHAMUKH U (CAIIP). AutoCAD
TEII1000MeHa
TEXHOJIOTHIO aBTOMATH3al[MU PACUYETOB B IPOCKTUPOBAHUHI VT-Lics + KonTponbnas pabora/MagiCAD
00BEKTOB TEMJIOIHEPTETUKU U TEINIOTEXHUKH
THUII, CTPYKTYPY 0a3 TaHHBIX U OOIIYI0 HHPOPMAIIHIO O KonTponbshas
CHCTEMaX yNpaBJieHUs Oa3aMH JIAHHbIX NJI-1nk-5 + pabora/MakponporpamMmupoBanue B VBA,
MOJIFOTOBKA TEKCTOBOM JOKYMEHTAIMHU
YMersb:
MCIOJIb30BaTh MPUKIIATHOE TPOrpaMMHOE oOecTieueHue JIs KonTponbnas paborta/TBeprorensHoe
pa3paboTKU MPOEKTHON TOKYMEHTAIIUU U SJIEKTPOHHOM N-1nk-s + monenupoBanue B SolidWorks
MOJIENI Ha MTPUMEPE CUCTEMBI BEHTHIISIIIH
HCIIONb30BATH CHCTEMY TBEPJOTENLHOTO FEOMETPHMECKOTO | 1 T-lies + TectupoBanue/UncieHHOE MOJICIIMPOBAaHHUE
MOJIETTUPOBAHUS JJIsl pa3pabOTKH KOHCTPYKTOPCKOM MIPOLIECCOB TUAPOUHAMUKH U TEII00OMEHa
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| JIOKYMEHTAIUN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®Popma peanuzaiun: KomnbroTepHoe 3a1aHue
1. ba3sl qannbix (KonTponbHas pabota)
2. Cuctemsl aBTomatu3upoBanHoro npoektupoBanus (CAIIP). AutoCAD (KontposbHast
pabora)
3. TBepnorensHoe MoaenupoBanue B SolidWorks (KonTponbsHas pabora)
4. MagiCAD (KonTponbHas paboTta)

dopma peanuzauuu: ITucbmenHas padora
1. MakponporpammupoBanue B VBA, noaroroska tekctoBoil tokymenrauuu (KonrponsHas
pabora)
2. YucneHHoe MOJIeIMpPOBaHUE MPOLIECCOB THAPOAMHAMUKY U TeriooomeHa (Tectuposanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUILIUHEI SABJIACTCA ITPUTTOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTECTALMS 110 JUCHUIIMHE
Ixzamen (Cemecmp No2)

B numnmnoM BeICTaBIsETCS OICHKA 3a 2 CEMCCTD.

IIpumeuanue: OrieHOYHBIE MaTEpUAbI IO AUCHUILIMHE MPUBEIEHBI B (DOH/IE OLIEHOYHBIX
matepuanos OITOII.

5. YYEBHO-METOANYECKOE OBECHIHEYHEHHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. YmakoB /[. M.- "Beenenune B matematudeckue ocHoBel CAIIP: kypc nexumit", 3narenscTBo:
"IIMK TIlpecc", Mocksa, 2011 - (208 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=1311;

2. Mamox B. H.- "Beenenue B coBpemennbsie CAIIP: Kypc nekuuit", U3garenscrso: "JIMK
ITpecc", Mocksa, 2010 - (192 c.)
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1314.

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OnepaniionHast cuctema cemeicTa Linux;

4. Buneoxondepentuu (Maitaa, Coepmxas, BK u ap);

5. AutoCAD/ T Flex CAD (Bepcus 11t 00y4aromuxcs 1 npernojanaresiei).

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. ba3za nannbix Web of Science - http://webofscience.com/
3. ba3za nannbIx Scopus - http://www.scopus.com
4. HaunoHabHasi 3JIeKTPOHHAs1 0udmoTeka - https://rusneb.ru/

5. 9BC "KoncyabTanT cTyaenra' - http://www.studentlibrary.ru/

6. Dnexkrponnas 6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. Ba3a oTKpBITHIX JaHHBIX MHUHHCTEPCTBA TPY/AAa U COUMATbHOM 3a1IUTHI PO -

https://rosmintrud.ru/opendata

8. DaexTponHasi oTKpbITasi 6a3a 1aHHbIX ''Polpred.com O630p CMHU" -

https://www.polpred.com

9. HanmoHaJIbHbBIH MOPTaJ oHJIaliH 00yuenus «OTKpbITOE 00pasoBanue» - https://openedu.ru
10. Opunmanbubii caiit @e1epaabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJiupoBaHHI0 U

meTpoJioruu - http://protect.gost.ru/
11. OTkpbITas yHuBepcuterckas nHpopmannonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenreHust

Homep aynuropun,
HAHMEHOBaHHe

OcHalenue

Y4eOHble ayIUTOPUH AJIs
MIPOBEACHUS JICKIIUOHHBIX
3aHATUI U TEKYILIETO
KOHTPOJIA

3-207, KoMnbroTepHblii
kiace kag. "IITC"

CTEJUIAX JUIsl XpaHEHUsl KHUT, CTYIL,
mkad, mkad s XpaHeHUs] THBEHTapS,
CTOJI MUCHbMEHHBIN

Y4eOHble ayIUTOPUH AJIs
MPOBEICHUS TIPAKTUYECKUX
3anstuii, KP u KII

3-207, KoMnbroTepHblii
kiace kag. "I[ITC"

CTEJUIAXK Ul XpaHEHUs KHUT, CTYIL,
mKkad, mxad Uit XpaHeHUs MHBEHTAPS,
CTOJI TMCbMEHHBIN

Y4eOHbIC ayAUTOPHH IS
IIPOBEICHUS
IIPOMEKYTOUHON
aTTecTallun

3-207, KomnbroTepHbIit
kiace kag. "I[ITC"

CTEJIJIaX JJIsl XpaHEHUsl KHUT, CTYJL,
mkad, mkad a1 XpaHeHUS] HHBEHTapS,
CTOJI MUCHbMEHHBIN

ITomemntenus miis
CaMOCTOSITENTLHON pabOTHI

HTB-303, JIleknnonHas
ayIUTOpUs

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
MHMCHMEHHBIN, BelIaliKa JJIsl OJCK b,
KOMIIBIOTEPHAsS CETh C BBIXOJIOM B
WNHTepHET, KOMIIBIOTEP MEPCOHAIIBHBIN,
MIPUHTEP, KOHAUIIMOHED

ITomentenus mis
KOHCYJIbTUPOBAHHUS

B-208, Ilomemenue
y4eOHO-
BCIIOMOTaTeNbHOTO
nepconana kad. "IITC"

Kpecio paboyee, CTOJ MpernoiaBaTers,
CTyJ, WKad UIst TOKYyMEHTOB, IIKad
JUISL OB, CTOJI MUCBMEHHBIN, JOCKa
MapKepHas, KOMIBIOTEP
NIEPCOHAJIBHBIN, XOJIOIUIBHUK

HOMCHleHI/IH AJId XpaHCHHUA
o0opynoBaHus U y4eOHOTO
WHBEHTaPS

B-206, Kabuner
corpyanukoB kag. "IITC"

CTyJ, Kad U1si TOKyMEHTOB, CTOJ
MIMCbMEHHBIN, KOHIULIUOHED,
JTUIUIOMHBIE U KypCOBBIE pabOThI
CTYJEHTOB
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

TexHonoruu HHXCHCPHOT'O ITPOCKTUPOBAHUA

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

KM-5
KM-6

Cuctemsbl aBToMatuzupoBanHoro npoektupoBanus (CAIIP). AutoCAD (KonTponbsHas paboTa)
MagiCAD (KontposnbHasi pabota)

baser nannbix (KontposbHas padoTa)

MakpornporpammupoBanue B VBA, noaroroska texkctoBoil nokymentanuu (Konrponbnas
pabora)

TrepnorensHoe MmoaenupoBanue B SolidWorks (KontponbsHas pabora)

YuciieHHOE MOJICIIMPOBAHKE MTPOIIECCOB TUAPOIMHAMUKH U TeriooOMeHa (TectupoBanue)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM- | KM-
KM:
Henens 4 6 8 12 14 16
KM:

=
N
w
N
ol
»

Paznen auciunianHbl

CucreMbl aBTOMaTU3UPOBAHHOTO
npoektupoBanust (CAIIP). Cucremsl
aBTOMATH3UPOBAHHOM pa3pabOTKU MPOEKTHOM
JIOKYMEHTAIlMU U POBE/ICHUS NHKEHEPHBIX
pacueToB B TEIJIOTEXHUKE M TEIJIOIHEPIeTHKE.

11

CucTemMbl aBTOMaTH3HPOBAHHOTO
npoektupoBanus (CAIIP). Cucremsr
aBTOMATHU3UPOBAHHON pa3pabOTKU MPOEKTHOM +
JIOKYMEHTAIIUU U IPOBEICHUS MHKEHEPHBIX
pacyeToB B TEIJIOTEXHUKE M TEIUIODHEPTETHKE.

Cuctems! ynpasienus 6a3amu gaHHbIx (CYB/)
CATIP tennosHepreTuku

2.1

Cuctems! ynpasienus 6a3amu gaHHbIx (CYB/I)
CATIP tennosHepreTuku

CucreMsl TCOMETPHUICCKOI'0O MOJCIIUPOBAHUA

3.1

CucreMsl TCOMETPHUICCKOI0O MOACIUPOBAHUA +

3.2

CucTeMbl KapKacHOTO, TIOBEPXHOCTHOTO,
TBEPJOTEIBHOTO MO/IeIMpoBaHusi. OCHOBHBIE
TIOHATHS, CTPYKTYpa JJOKYMEHTa B TIPOTpaMMe
SolidWorks. UHCTpyMeHTBI, MaKpOCHI,
napametpsl SolidWorks. @ynkuuu, cTpykTypa +
naHHbIX. Dcku3bl. [IpeacraBienne KpUBbIX U
pabota c Humu. [IpencraBieHne MOBEPXHOCTEH
u pabota ¢ HuUMH. O0BEeKTHl. bubnnoTexu
anemeHToB. Co3nlanue netaneit u cOOpok
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ABTOMAaTH3a1Ms PACYETOB B IPOEKTUPOBAHUU

4.1

ABTOMaTH3a1Ms PACYETOB B IPOEKTUPOBAHUU

ABTOMaTI/I3aHI/I$I OATOTOBKH TEKCTOBBIX
JOKYMCHTOB B IIPOCKTUPOBAHHUN

5.1

ABTOMaTI/I3aHI/I$I HOATOTOBKH TEKCTOBBIX
JOKYMCHTOB B INIPOCKTUPOBAHHUN

[TpoexTrpoBaHKEe MPOMBIIITICHHBIX
TEIJIOPHEPTrEeTUYECKUX CUCTEM U UX 3JIEMEHTOB
Ha OCHOBE TEILJIOBBIX M THAPABINYECKHUX
pacyeToB U YUCICHHOTO MOJICTUPOBAHMS
IIPOLIECCOB TUAPOIMHAMUKH U TEII0OOMEHa
(CFD)

6.1

HpO@KTI/IpOBaHI/Ie IMIPOMBIIIJIICHHBIX
TeHJ’IOBHCpFeTH‘IeCKI/IX CHUCTEM U UX 3JICMCHTOB
Ha OCHOBC TCIINIOBBIX U THAPABIINYCCKHUX
PaCUCTOB U YUCIICHHOI'0O MOJACIMPOBAaHUA
MpoueCcCoOB rAPpOANHAMUKHU U TeHJ'IOO6MeHa
(CFD)

Bec KM, %:

15

15

15

15

20

20
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