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JINCT COI'JTACOBAHUS
paboueii mporpaMMbl JHCHHILIHHBI (MOLYJI51)

Pazpabotuuk:

Hynaesa .B., nouexr, K.T.H., JOIEHT

(PUO, oondicnocms, yueHas cmeneHy, y4eHoe 36anue)

(nodnu/cza)/



1 Hesab u 3agaun 0CBOEHMSI TUCIIUILIUHBI (MOIYJIs1)

Heabro 0CBOCHUS MTUCIHUIUIMHBI (MOAYJIsS) SIBISIETCS JOPMUPOBAHUE Y CTYICH-
TOB HaBBIKOB HCHOJIL30BAHUSI KOMITBFOTEPHBIX TEXHOJIOTHM MPOCKTUPOBAHUSA H3E-
Ui, pa3pabOTKU TEXHOJIOTHYECKHX IMPOIECCOB M TMOJATOTOBKH JOKYMEHTAIIMH; aK-
TUBHOTO npuMeHeHuss DBM B coBpeMeHHBIX HH(POPMAITMOHHBIX IIpoIieccax; Mpy Mc-
CJICIOBAaHUU MPOIECCOB B COBPEMEHHBIX M3AEIUSIX U MPOBEACHUN BU3YAIBHOU OIICH-
KU pE3YJIbTATOB BBIYMCIUTEIBHBIX IKCIIEPUMEHTOB; YCBOCHUE OCHOBHBIX MPUHIIUIIOB
Y METOAMK UCIOIb30BaHUs coBpeMeHHbIX CAE KOMIIEKCOB.

3amayamMm OCBOEHUS JUCHUIUIMHBI (MOJTYJISI) SIBJSIIOTCS CIAEAYIOIIHUE:

- O3HAKOMJICHHE CTYACHTOB ¢ 0a30BBIMU aJrOpUTMaMU IpaUUECKUX CUCTEM,
BXxoasamux B maketbl CAE-KOMIIEKCOB;

- TIOBBIIIEHUE YPOBHS (YHIAMEHTAJIBHOM MOATOTOBKU B O0JIACTU YMCIICHHBIX
METOJIOB Y MPOrPaMMHUPOBAHUS, PA3BUTHUS Y CTYJICHTOB JIOTUYECKOTO U aJTOPUTMHU-
YE€CKOTI'0 MBIIIJICHUS,

- OpUEHTAlMs CTYJCHTOB Ha PEIICHUE MPUKIAJHBIX 33/a4 MPOEKTUPOBAHUS
JIA ¢ momomipio OBM;

- BBIpaOOTKa Y CTYJIEHTOB HaBBIKOB Hcnojib3oBaHuss CAE-nakeToB s UHXKe-
HEPHBIX pacuéTOB, CUMYJISIIIUM U aHAIN3a (PU3UUYECKUX MTPOIIECCOB.

2 MecTO JUCHMILIUHBI (MO/1YJIs1) B CTPYKTYPe OCHOBHOM NMPo(heccHoHAIb-
HOM 00pa3oBaTeJIbHOM MPOTPaMMbI

JucrunrHa (MO ) OTHOCUTCSI K YaCTU OCHOBHOM MPOQECCHOHATEHON 00-
pa3oBaTeNbHON MpPOTrpaMMbl, (GOPMUPYEMON YYaCTHHUKAMU OOpa30BaTENbHBIX OTHO-
IICHUU.

JucuuminHa (MO1yJib) U3y4aeTcsi B 6 ceMecTpe.

3 IlepeyeHb MJIAHUPYEMbBIX Pe3yJbTATOB O0OyUYEeHHS MO AMCHUIINHE (MO-
AYJII0)

[lepeuenpb MIaHUPYEMBIX PE3yIbTATOB OOyUYEHUS MO AMCUUIUIMHE (MOIYIIIO),
COOTHECEHHBIX C IJIAaHUPYEMBIMU PE3yJlbTaTaMU OCBOEHHUS OCHOBHOW MPOQeCcCcHo-
HaAJIBHON 00pa3oBaTeNbHOMN MPOrpaMmbl ((GOPMHUPYEMBIMU KOMITETECHIUSIMHI) U UHIH-
KaTopaMy UX JOCTUKEHMS, YCTAHOBJIEHHBIMU B OOIIEH XapaKTEpUCTHKE OCHOBHOU
npodeccuoHanbHON 00pa30BaTENIbHOM POrpaMMBbl, IPUBEAEH HUXKE.

B pe3yabTaTe 0CBOCHHS TUCIUTLIAHBI (MOIYJIs1) OOYJAFOIIMICS TOJIKCH:
3namo:
1) MeToapl IPOBENIEHUS MTPOCKTUPOBAHMSI U KOHCTPYUPOBAHUS OTAEIHHBIX Je-

TaJiel W y3JI0B JIBUTATENIE U SHEPTreTUYECKUX YCTAHOBOK JIA B COOTBETCTBUU C €U-
HOU cuctemoi KOHCTpykTopckoil nokymentanuu (ECKJ]) u Ha 0a3e coBpeMeHHBIX
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MIPOTPaMMHBIX KOMIUIEKCOB 3ajau (koa kommereHuuu [1K-2, kon muaukaTopa ITK-
2.1);

2) MeToAbl MPOBEACHUS HAYYHO-HCCIEOBATEIbCKUX padoT, pa3paboTku Ha
OCHOBE MAaTEMaTUYECKUX MOJENCH KOMIIbIOTEPHBIE MPOTrPaMMBbI, OIHCHIBAIOIINE
MpOIIEeCChl, MpoTeKawlme B u3aenusax(koa kommereHuun I1K-8, ko mHamukaropa
IIK-8.1);

Ymemen:

1) mpoBOINUTH NPOEKTUPOBAHWE M KOHCTPYUPOBAHUIO OTACIBHBIX NETAICH U
Y3JIOB JBHUTATEIEH M JHEPreTUYECKUX YCTAaHOBOK JIA B COOTBETCTBUU C E€IUHOU
cucremoir koHCTpykTopckoil mokymentanuu (ECKJl) m Ha 0a3ze cOBpeMEHHBIX
MPOTPaMMHBIX KOMIUIEKCOB. (ko komnerenuuu [1K-2, kox unaukartopa [1K-2.2);

2) MpOBOAUTH HAYUHO-UCCIIEIOBATENIbCKUE PabOThI, pa3padaThiBaTh HA OCHOBE
MAaTEMATUYECKUX MOJEJIEN KOMIBIOTEPHBIE MPOrPaMMBbl, OMUCHIBAIOIINE MTPOLECCHI,
npoTekaronue B u3aenusax. (koa komnerenunn [1K-8, kox nnaukaropa [1K-8.2);

Bnaoems:

1) HaBbIKAaMHM MPOBEJAEHUSI MPOCKTUPOBAHUS U KOHCTPYHPOBAHUS OTACIIbHBIX
JieTajged M y3JIOB JBUTATeNied U DHEPreTUUYEeCKUX YCTaHOBOK JIA B COOTBETCTBHUU C
enuHoN cuctemMor KoHcTpykTopckor gokymeHTtarmmu (ECKJ]) w  na Oaze
COBPEMEHHBIX MPOrPAMMHBIX KOMIUIEKCOB (konx kommereHuuu [IK-2, kox
unaukatopa [1K-2.3);

2) HaBBIKAMH TIPOBENICHUS HAYYHO-HUCCIEAO0BATEILCKUX padoT, pa3paboTku Ha
OCHOBE MAaTEMaTHYECKHX MOJIEJIEd KOMIBIOTEPHbIE MPOrPAMMBI, OIKUCHIBAIOIINE
MPOIIECCHI, MpoTeKatole B u3aenusax(kon kommereHuuu [1K-8, xox wHaMKaropa
[1K-8.3).

[TonHbIe HAMMEHOBAHUS KOMIICTCHIIMN ¥ MHIUKATOPOB MX TOCTIIKCHHS MPE]I-
CTaBJICHBI B OOIIEH XapaKTEPUCTUKE OCHOBHOW MpO(eCCHOHAIBHONW 00pa30BaTelib-
HOM ITPOTPaMMBL.



4 O0beM u copepkaHue TUCHUTIHHBI (MOLYJIs1)

4.1 O0beM AUCHUILUIUHBI (MOYJIf1), 00beM KOHTAKTHOH U CAMOCTOAATE/Ib-

HOH padoThHI 00yYAKINErocss NMPHU OCBOEHMH AUCHUILVIMHBI (MOayJif1), (popMbI
MPOMEKYTOYHOM aTTECTALMM 110 AMCHUIINHE (MOAYJII0)
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Ounas hopma 00yueHus
6 34 3 1108 | 16 - 32 - - 10,1 59,9
Hro-

ro - 3 | 108 | 16 - 32 - - 10,1 59,9

VYcnoBHble cokpaiieHus: D — sk3aMmeH, 34 — 3auert, /I3 — nuddepennmponBaH-

HBIN 3aueT (3aueT ¢ ouenkoi), KII — 3amura kypcoBoro npoekra, KP — 3ammura kyp-

COBOU

paboTHI.
4.2 CogeprxkaHue JEKIUOHHBIX 3aHATHI

Ounas ¢popma o0yueHust

Ne Tembl JIeKIIMOHHBIX 3aHATHI
n/n
6 cemecmp
1 |Ponp kommbroTepHOU rpaduku B npoekTupoBaHuu u npousBoactse JIA. Co-
BPEMEHHBIC CTaHAAPTHl KOMIbIOTepHOU rpaduku. AddurHable TpeodpazoBa-
HUS Ha TWIOCKOCTH. OTHOPOIHBIE KOOPANHATHI TOUKH. AQPuHHBIE TPeodpa3o-
BAHMS B IPOCTPAHCTBE. 3. PacTpoOBbIE aITOPUTMBI
2 |PactpoBoe mpeacTaBieHHE OTpe3Ka. PacTpoBas pa3BepTka CIUIOMIHBIX 00Ja-
cTeu
3akpacka 001acT, 3aJaHHOW LIBETOM I'pPaHULbl. AJTOPUTMBI OIIPENEIEHUS TO-
YeK MEePEeCEUEHUs NPOU3BOJIBHOIO JIy4a € MPOCTEHIIMMH I€OMETPUYECKUMHU
00BEKTaMH.
3 |Ynanenue HeBUAMMBIX IpaHell. Meton z-Oydepa. AIropuT™Mbl yops0ueHusl.

Metona copTUpOBKHM 1O TiyOuHe. 3akpammuBanue. MeToAbl CO3JaHUs pealiu-

CTUYECKUX TPEXMEPHBIX H300paKCHHIA.




TeMbl JIeKIIMOHHBIX 3AHATHN

OcHoBHbIE TTPOOJIEMBI, OCHOBHOE cojepxanue koHuenuuu CALS, crparerus
CALS u nytu peanuzanuu. TexXHOIOTHUS YIpaBlIeHUs JTaHHBIMUA 00 M3JENUU.
PDM-texnonorus, PDM-cucrema, ¢ynkiuu PDM-cuctemsl, BBITOABI OT
HCTIOIb30BAHUS PDM-cucremsl. YnpasneHue nH()OPMAITMOHHBIMU
npoueccamu JKII n3nenus.

HHTEpakTUBHBIE ANEKTPOHHBIE TEXHUYECKUE pyKoBoaCTBa. [lonsTue EnnnHoro
Nudopmanumonnoro Ilpoctpanctea (EUII). MHTepakTHBHBIE 3JIEKTPOHHBIE
texHuueckue pykopojctBa (MUDTP). Knaccet MUDTP, ux npeumyiiectBa u
HexocTaTku. Otanbl  BHeapeHuss CALS-texHonormii Ha NpEaNpUSATHH.
dopmupoBaHue paboyei rpyIbl.

AHanu3 CyIIeCTBYIOIIUX OM3HEC-TPOIIECCOB U MHPOPMAIMOHHOTO obecreue-
HUS Ha TpeAnpUsITHUd. PenHKuHUpUHT Ou3HEec-mpoleccoB. PazpaboTka craH-
JapTOB MPEANPUSITHSL.

OcHoBHBIE BO3MOKHOCTH coBpeMeHHbIX CAE-makeToB, UCMOIb3yeMbIX B UH-
»eHepHoil npaktuke — Unigrphics, Solid Edge, Solid Works, Pro Ingineer, 3D
Studio. CTpyKkTypa IprIoKeHU, OCHOBHBIC (YHKITMOHATBHBIC BO3MOKHOCTH,
MTOHSITHUS, IPUHIIAITH TOCTPOCHUS YePTEKEN.

[Tpunuumner npoexktupoBanus B SolidWorks, Tepmunsr SolidWorks. Pa6ora ¢
aneMeHTaMu | Jetainsmu. PaGora co cOopkamu. Cosmanue u odopmiieHHe
YEPTEKEM.

Hcnonp3oBanne CAE-cucTteM I MHKEHEPHOIO aHajau3a MPOYHOCTH U JIPY-
IMX TEXHUYECKUX XapaKTEPUCTUK KOMIIOHEHTOB U COOPOK, BBIMOJHEHHBIX B

CUCTCMAX aBTOMATH3WPOBAHHOI'O ITPOCKTUPOBAHMUS.

4.3 CoageprkaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

3aHATUS YKa3aHHOTO THUIA HE MPEIyCMOTPEHbI OCHOBHOW MPOQeCcCHOHATBHOM

o0pa3oBaTeIbHON MTPOTrPaMMON.

4.4 Conepsxkanue J1adOpaTOpHBIX padoT

Ounas popma o0yueHust

Ne
u/n HaunMeHoBaHus J1a0OPaTOPHBIX padoT
6 cemecmp
1 |Peanu3zanus BO3MOKHOCTH MOBOPOTA U CABUTA MPOCTEHIIINX F€OMETPUUECKUX
uryp.
2 |[locTpoeHue mpoCTEUIINX T€OMETPUUECKHUX (PUTYp € UCTIOJIB30BAHUEM Pa3-
JUYHBIX PACTPOBBIX AJTOPUTMOB.
3 |Pabota c anementamu u aetansimu. Pabota co coopkamu. Coznanue u opopm-

JICHUE YEPTEKEM.




HaunmeHnoBanus j1a00paTopHbIX padoT

4 | Co3manue TpEXMEPHBIX MOJIENIEN JJI JabHEHIIEr0 IPOBEICHUS NHKEHEPHO-

o a”Hajau3a U3acIus.

4.5 ConepkaHue KIMHUYECKUX MPAKTHYECKUX 3aHATHI

3aHATUS YKa3aHHOTO TUIIA HE MPEeIyCMOTPEHbI OCHOBHOW MPOQeCcCHOHATBHOM
00pa3oBaTeNbHON MTPOrPaMMON.

4.6 CoageprkaHue CaMOCTOSTEJIbHOM PadoThI 00y4ar0IIerocs

OuHnas popma o0yueHust

n/n

Buabl u gopMbl caMOCTOATENbHON PA0OTHI

6 cemecmp

[ToaroToBka K 1a00paTOpPHEIM paboTam

DN | —

IloaroroBka K NpOMEKYTOYHOM ATTECTALMU U €€ TPOXO0KICHUE

5 Cucrema ¢opmupoBaHHs OLEHKH pPe3yJbTATOB O0y4YeHHUH IO JAUCIH-
inHe (MOAYJII0) B paMKax TeKyllero KOHTPOJIsl YCIIeBAeMOCTH U IPOMEKYTOY-
HOW aTTecTallM 00yYAKLIerocs

Ounas ¢popma o0yueHust

MakcumaJjibHOe
MeponpusiTisi TeKylero KOHTpoJisi ycrneBaeMoCcTH
U IPOMEKYTOYHOM aTTecTallui 00y4aromerocs KOTUHECTEO
P Y y 0aJ1J10B
6 cemecmp
OuenuBaemasi yueOHasl 1eATEJIbHOCTD
[TepBrIit [00y4aroLerocs:
py6ex- |[[locelenue JISKIIMOHHBIX 3aHATHM 5
Helli  |Beimonmnenune nmaboparopaoit paboter Nel 5
KOHTpPOJIb |BhITIOTHEHNE 1a00paTOpHOM paboThl Ne2 5
Texymmit TectupoBaHue 15
KOHTPOJIb Hroro 30
ycreBaeMo- OuenuBaemasi yueOHasl 1eATEJIbHOCTD
CTH . |o0y4yawIierocs:
Bropou =
6 [Tocenienne JIEKIMOHHBIX 3aHITUN 5
eXK- »
p}}]IBIfI Brimonaenne naboparopraoit padboter Ne3 5
Brinonnenue naboparopHoit padbotsl Ned 5
KOHTPOJIb
TecTtupoBaHue 15
Uroro 30




MaxkcumajabHoe
MeponpusiTisi TeKylero KOHTpoJisi ycrneBaeMoCcTH
M NMPOMEKYTOYHOH ATTECTAIMH 00YyYaAIOIIerocs KOIHHIECTBO
P y y 0aJLiI0B
[Tpomexy- |3auer 40 (100%)
TOYHAd aTTe-
cTalus

* B cnyuae omkasa obyuyarowe2ocs om pe3yibmamos mekyue20 KOHmMpOJs
ycnesaemocmu

IIIkaj1a cCOOTBETCTBHS OLICHOK B CTO0AJUILHOM U aKaJeMHYECKOM CHCTeMAaX Olle-
HMBAHHA Pe3yJIbTAaTOB 00y4YeHHS N0 AUCHHUILINHE (MOAYJII0)

Cucrema oneHUBaHHUS
pe3yJabTaTOB 00y4YeHMSsI
CrolajutbHas cucTEMA OLIEHUBAHUS 0-139 40 - 60 61-80 |81-100
Axkanemudeckasi CUCTEMa OICHUBA-

Oue”kn

HUS Heynosne- | Ynosne-
(9x3ameH, qudGepeHITUPOBAHHBIA | TBOPUTEIh- | TBOPUTEIL-| Xopomio |OTIuIHO
3a4eT, 3aluTa KypcoBOIo IMPOeKTa, HO HO

3amuTa KypcoBoi paboThI)
AKkaJieMuueckas cucTeMa OIleHHUBa-
HUS He 3auteno 3auTeHO
(3auer)

6 Onucanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl (BKJIOYasg 000py10BaHHe U
TeXHUYECKHE CpeacTBa 00ydeHHs1), He0OOXOAUMOM JJI OCyllecTBJIeHUsI 00pa3o-
BaTEJbHOIO Mpoecca Mo TUCHUILIHHE (MOLYJII0)

Jlns ocymiecTBiIeHHsT 00pa30BaTEILHOTO MpoIecca Mo AUCHUILTHHE (MOIYIIIO)
Tpedyercs:
-IJIS TIPOBEACHMS JICKIIMOHHBIX 3aHATHH - ydcOHas ayJuTOpHsI, OCHAICHHAs BH-
JCOMPOCKTOPOM, HACTCHHBIM 3KPAHOM;
-IJISL TIPOBEICHUSI TAOOPATOPHBIX padOT - KOMIBIOTEPHBIN KJlacc.

7 IlepeyeHb OCHOBHOM M JONOJHUTEIbHOH YU4eOHOM JIMTepPaTypbl, HE00XO0-
AUMOH VISl OCBOCHMS TUCHUIIMHBI (MOLYJIs1)

7.1 OcHoBHas JMTEpPaTYypa

1.Comnory6 A.B. SolidWorks 2007 TexHoyiorus TpEXMEPHOrO0 MOICIUPOBa-
Hust. — CI16.: BXB — Iletep6ypr, 2007. — 352 c.: ui.

2.boOposckuii C. U. Texnomorun C++Builder. Pazpabotka npuiioxeHuit 1iis
ousHeca. YueOnbii kypc. — CII6: [Tutep, 2007.- 560 c.
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7.2 lonoiHUTEIbHAS JIUTEpaTypa

1. KommbroTepHble 4epTexHO-TpaduyecKue CHCTEMbI ISl pa3padOTKH KOH-
CTPYKTOPCKOM M  TEXHOJOTMYECKOM JIOKYMEHTAallUh B  MAaIIMHOCTPOCHHUHU
VY4e6.mocobue TUTST Hay.mpod.00pa3oBaHUs /
A.B.boikoB,B.H.I"'aBpusnos,JI.M.PeixkoBa u ap.;Iloa pen.JI.A.Hemnuuckoro .— M. :
Axanemusi, 2002 .— 224c. : un. — (IIpodobpazoBanue) .— bubnuorp.B KOHIIE KH.
— ISBN 5-7695-0903-1 /B nep./ : 267.00.

2.Kppuios, O.B. MeToa KOHEUYHBIX DJIEMEHTOB U €r0 NIPUMEHEHUE B UHKEHEP-
HBIX pacuerax : YueO.mocooue misg By3oB / O.B.KpsuioB .— M. : Panuo u cBs3b,
2002 .— 104c. : un. — bubnuorp.B koHue kH. — [SBN 5-256-01627-X : 60.00.

3.ITopes B.H. Kommnbtotepnas rpaduka. — CI16.: BXB — IletepOypr, 2004, —
432 c.: nn.

8 Ilepeuenn pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHHUKALIMOHHON CETH
«HTEpHET», HEOOXOTUMBIX /1JIs1 0CBOECHHUS TUCUMILINHBI (MOTYJIs1)

1. https://e.lanbook.com/ — DBC «JIanb», JOCTyN aBTOPU30BaHHBIN

2. https://www.iprbooks.ru/ — IludpoBoii obpazoBarensHbli pecypc IPR
SMART, goctyn aBTOpU30BaHHbIN

3. https://cyberleninka.ru/ — Hayunas snektponHas OuGnumorexka «Kubeplle-
HUHKa», JOCTYI CBOOOIHBIN

4. https://www.elibrary.ru/ — Haydnast snextponnas 6ubimoteka eLibrary.ru,
JOCTYT CBOOOTHBIM

9 Ilepeyenb HMH(GOPMALMOHHBLIX TEXHOJIOTHI, HEOOXOAMMBIX ISl OCY-
IeCTBJIEHUsI 00Pa30BATEJIbHOI0 MpoIlecca Mo JUCHHUIINHE (MOTYJIIO)

9.1 IlepeyeHb HEOOXOAUMOIO €KErOAHO OOHOBJISIEMOIO JIMIEH3MOHHOIO M
CBOOOIHO PACHPOCTPAHSAEMOI0 NMPOrPaAMMHOI0 o0ecneyeHusi, B TOM 4YHUCJe OTe-

YECTBCHHOI'O MPOU3BOACTBA

1. ITaket oucHbix npunoxenuit Microsoft Office 2013.
2. [Naket oucubix mpunoxenuit «MoinOducy.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEeMEHHBIX MPO¢eCCHOHAIBbHBIX 0a3 JaH-
HbIX 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. KommnbroTepHas cipaBoyHas mpaBoBasi cuctema Koncynerant [roc.


http://library.tsu.tula.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=1036&TERM=%D0%9A%D1%80%D1%8B%D0%BB%D0%BE%D0%B2,%20%D0%9E.%D0%92.%5B1,1004,4,101%5D&LANG=rus
https://e.lanbook.com/
https://www.iprbooks.ru/
https://cyberleninka.ru/
https://www.elibrary.ru/

