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1. O6mue cBeaeHNs O JUCHUIUIUHE (MOJIYIIE).

Lenpto muCUMIUIMHBI sBIsA€TCS (OPMHUPOBAHHWE Y CTYACHTOB CHUCTEMBI
HAy4YHBIX U MPO(ECCUOHATBHBIX 3HAHUM U HABBIKOB B 00JIACTH MPOECKTUPOBAHMUS
MPEINPUITUNA 111 U3TOTOBIICHUS CII0KHOM HAYKOEMKOMW MPOIYKIIUU.

3agauu JUCLUIIINHBL

-BbIpa0OTKa HaBbIKA CO3/IaHHUSI TUIIOBOTO MapUIPyTa >KU3HEHHOIO IIMKJA
W3JIeIUN IOABMKHOro cocTtaBa Ha ocHoBe CALS TexHosormii;

-BbIpa0OTKa HaBbIKA YIIPABJICHUS Kau€CTBOM MPOYKIIUH;

-BbIpab0TKa HaBBIKOB paboThl B CAIIP;

-IIOCTPOEHUE  KapThl  TEXHOJOTHYECKOIO mporecca  MPOAYKUIUU
TPAHCIIOPTHOTO KOMILIEKCA.

2. [InanupyemMsble pe3ybTaThl 00yUYeHHUS 10 AUCITUIUIMHE (MOIYJIIO).

Ilepeuenr ¢GopMUpyeMBIX pPE3yJbTaTOB OCBOCHHUS 0Opa30BaTEIbHOMN
nporpamMmbl (KOMIIETEHLIUI) B pe3ysbTaTe 00yUYeHus Mo AUCUMIUINHE (MOIYIIO):

OIIK-3 - CnocobeH ympaBisaTh JKU3HEHHBIM ITUKIOM HWHXEHEPHBIX
MPOJAYKTOB C Y4Y€TOM OSKOHOMHUYECKHMX, HSKOJOTHYECKHMX U  COIUAIbHBIX
OTpaHUYECHUM; ;

IIK-2 - CriocobeH k paboTe B CUCTEME COMPOBOKIACHUS KU3HEHHOTO IIHUKJIA
MOABUYKHOTO COCTaBa.

OOGy4enHue 1o qucuUILUIMHe (MOAYJIII0) IPEANoJaraeT, YTo Mo ero pe3yibTaTaM
oOyuatoruiicst Oyier:

3HaTh:

COCTaB U OCHOBHBIC IPUHITUIIBI Pa3pab0OTKHU TPAHCTIOPTHO-TEXHOJIOTHYECKUX
KOMIIJIEKCOB; OCOOEHHOCTH >KM3HEHHOTO IUKJIA U3/IEIHI TIOJIBHXKHOTO COCTaBa Ha
ocHoBe CALS TtexHonoruii; meronuky paszpaborku CALS-mpoekra; MeTOnUKy
OnpeIeNICHNs] KOJIUYECTBA TEXHOJIOTUUECKOT0 000pyA0BaHUS, PA3MEPOB ILIOIIAIN
1[€Xa UM y4acTKa U YUCICHHOCTH pabOTaroNIUX 1IeXa.

Ymersn:

aHanu3upoBaTb HOBble U jelctBytomme CALS-mpoekTsl  u3nenui
MOABUKHOIO COCTaBa; IIPOU3BOJIUTH HCCIIEIOBAHMS B obnacTtu
COBEPIIIEHCTBOBAHMSI JICUCTBYIOIMX MPOEKTOB; pa3paldaThiBaTh TEXHUYECKOE
3aJlaHA€ Ha NPOEKTUPOBAHME HOBOTO MW MOJECPHHU3ALMIO JIEUCTBYIOLIETO
MPOU3BOJCTBA  TPAHCIIOPTHO-TEXHOJIOTUYECKOTO  KOMIUIEKCA;  MPOU3BOJAUTH
WCCJICIOBAHMSI U OCYIIECTBIISATH BEIOOP THIOB U KOHCTPYKITUH TPOU3BOICTBEHHBIX
3IaHUN U COOpYX EHMI; nonab3oBarbcsa CALS crangapramu.



Baaners:

METOJUKaMHU MPOSKTHpOBaHus u3aenui B cpeae CAD-cuctemM; METOIMKaMU
9KOHOMHYECKOTO W CUCTEMHOTO aHAJN3a JUIsS ONPEACICHUS MPOU3BOJICTBEHHON
momHOocTH U TOIl nesaTenbHOCTH NPEANPUSATHH TIO MPOU3BOJCTBY CIOKHOM
CALS-npoxgykmum;  METOJaMH  aBTOMATH3UPOBAHHOTO  MPOSKTHPOBAHHMS
NPEINPHUITHA C WCIOIH30BAaHHEM COBPEMEHHBIX IPOrPAMMHBIX IPOTYKTOB
(CAM/CAE/CAPP/PDM/CRM); METOIaMH OIICHKHU s pexTuBHOCTH
NPUHUMAEMBIX TEXHOJOTHICCKUX PEIICHHI TPU pa3paboTKe MPHU MPOCKTHPOBAHUH
pEAIPUATAN

3. O0beM TUCHUIUTUHBI (MOJTYJIS).

3.1. O6mas Tpy10€MKOCTh AUCITUTIINHBI (MOTYJIs).

OOmas TpyJa0eMKOCTh JUCIMILIAHBI (MOIyJsl) cocraBiser 8 3.c. (288
aKaJIeMUYeCKUX Jaca(oB).

3.2. O6bem mucummuiiHbl (Momynsi) B (opmMe KOHTAaKTHOW pabOThI
oOyyaromuxcsi C  MeJarorMueckuMu  paboTHUKaMU ©  (WIM)  JIUIAMH,
MPUBJIEKAEMBIMU K pean3aiuu 00pa3oBaTEILHON MPOTPaMMbl HA UHBIX YCIOBUSX,
MIpU IPOBEJCHUN YUCOHBIX 3aHSATUM:

KomuuectBo uacos
Tun yueOHbIX 3aHATHH Cemectp
Bcero

Ne2 | Ne3

KonrakTHas paboTa mpu npoBeicHHN Y4eOHbIX 3aHATHH (BCEro): 64 32 32
B tom uucre:

3aHATUSA JIEKIIUOHHOTO THUIIA 32 16 16

3aHsATHSI CEMUHAPCKOTO THIIA 32 16 16

3.3. O0beM aUCHUIUIMHBL (MOAyJisg) B (opmMe caMOCTOSTENbHONW padoThI
oOyyaromuxcs, a Takke B (QopMe KOHTAKTHOM pabOThl OO0ydYaroIIUXCs ¢
NeAarorndyecKuMu pabOTHUKAMU U (WJIH) JIUIIAMH, TPUBJIEKAEMbBIMH K peain3aliu
o0pa3oBaTeabHOW MpOrpaMMbl HA HUHBIX YCIOBHUSX, IMpH MPOBEACHUU
IIPOMEKYTOUHOM aTTECTALIMK COCTaBIsAET 224 akaJeMUYecKHUX yaca (0OB).

3.4. Ilpu oOy4eHnH 110 MHAUBUAYAIbHOMY YUYCOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM O0y4Y€HHH, 00BEM IUCIUIUIMHBI (MOJYJIs1) MOXKET ObITh peaan3oBaH
MOJIHOCTBIO B (DOPME CaMOCTOSITENIbHOM paboThl 00yJaronmxcs, a Takke B hopme
KOHTaKTHOW PabOThl 00ydalOImUXCsl ¢ MeAarorudecKuMu paboTHUKaMH U (WJIH)
JUIAMU, TIPUBJIEKAEMBIMH K pPeasiu3aIliu 00pa3oBaTEIbHON MTPOrpaMMbl HA HHBIX
YCJIOBHSIX, TIPH MPOBEJCHUHU TIPOMEKYTOUYHOUN aTTECTAIINH.




4. ConepxkaHue JUCHUIUIAHBI (MOIYJIA).

4.1. 3a"HaTHs TEKIIMOHHOTO THUIIA.

o/

TemaTrKa JIEKIIMOHHBIX 3aHATHH / KpaTKOE COJIepKaHUE

Tema 1: BBeneHue B TEXHOJIOTHIO COMTPOBOKIACHUS )KU3HEHHOTO IUKJIA TOJABUKHOTO

coctaBa (CALS texHomnorun).

PaccmaTpuBaemble BOTIPOCH:

3amaun CALS TexHoornii. JKu3HeHHBIN UK U3ASIAH ITOABIKHOTO COCTaBa. ITAIlbl )KU3HEHHOTO ITUKIA
U3JeNUN TPAaHCIOPTHO TEXHOJIOTHYECKOro komiuiekca. PDM — ynpaBneHne NpoeKTHBIMU JaHHBIMU.
INonsarue npoextuposanus B cpeae CAD. YpoBHu npoextupoBanusa. CTaguu NpOeKTUPOBAHUS.
METOJ0JIOT Ul IPOSKTUPOBAHHUSL.

Tema 2: [Tonsitusa o mogenuposanuu B CAIIP.
PaccmatpuBaeMble BOIIpOCH:
Crpykrypa CAIIP. 3agaun MoaeIHpOBaHUS B TEXHOJIOTHYECKOTO MPOSKTHPOBAaHUS. THIIOBBIE PEIICHUS B

CAIIP TeXHOIOTHYECKHX MPOLECCOB. 3HAKOMCTBO ¢ Mporpammamu npomsieHHbx CATIP komnannm
Autodesk. Inventor. SolidEdge. SolidWorks. Kommac. T Flex CAD.

Tema 3: 3D- MmoaenupoBaHue.

PaccmatprBaeMbie BOTIPOCHL.

Oco0eHHOCTH POEKTUPOBAHUS U3/IENUI TOABMKHOTO cocTaBa. TpexmepHoe moaenupoBanue B CAD —
cHCTeMax. DICKTPOHHAS CTPYKTYpPa, MOJEIb M MAKeT U3EIIHsL.

CAD/CAM/CAE —cucTeMbl aBTOMATH3HPOBAHHOTO MPOEKTUPOBAHUS TEXHOIOTHIECKUX TPOIIECCOB.
CATIA. Unigraphics. ProEngineer.

Tema 4: Tunosoit MapuIpyT npoektupoBanus Ha ocHoBe CALS TexHoIOTHH.
PaccmartpuBaeMbie BOTIPOCHI:

Tunel CAIIP nns sxene3Hoa0poxkHOro MammHoctTpoeHusi. CoBMellleHHOe poekTHupoBanue. CepBuc —
OpHUEHTUPOBAHHAs APXUTEKTypa. Peannzaius KOMIIOHEHTHO-OpUEHTHUpOBaHHON TexHosoruu B CATIP.

Tema 5: CtangapTsl yIpaBICHHUS KAYECTBOM IIPOMBIIIUIEHHOW MTPOTYKIIUH.
PaccMaTprBaeMble BOIIPOCH:

CALS crangaptel. Crangapt ISO/IEC 15288. Ctpykrypa cranaaptoB STEP. Crannaptsr Mandate.
Cranpaptel DEF STAN 00-60. Crangaptst AECMA S2000M u AECMA S1000D. Crargaptst gnst CAPP
u CAM cucrem. Crargaptst ISO 9000 1 TQM Total Quality Management. Ctarmapt MRP II.

Tema 6: IInanupoBanue B ERP —cucremax.

PaccmartprBaeMbie BOTIPOCHI:

[Tnane mpou3BoacTBa. THITBI MPOU3BOICTBA U CTPATECTHUS MO3UIIMOHUPOBAHUS H3/ICTHNA. PCHHKHUHUAPHHT. .
Bsenenue B MRP/ERP. Cuctemsr SCM. CRM — cuctembl B3aUMOOTHOILIEHUH ¢ 3aKa34YUKaAMH.
ABTOMAaTH3UPOBAHHBIE CUCTEMBI AETONPOn3BoAcTBa. JlorucTinueckue cucteMsl. [ImanupoBanue
MIPOU3BOJICTBEHHBIX MoIlTHOCTEH ¢ momMoibio CRP-cuctemsl. [Ipon3BoACcTBEHHAS HCTIOHUTEIbHAS
cucrema MES.

Tema 7: YropasieHue 1eXOM WA YYaCTKOM.
PaCCManI/IBaeMI)IC BOIPOCHI:
anaBneHI/Ie MMPOCKTaMH. anaBneHI/Ie cHaOxeHueM. Pa3Burue cucrem YIpaBJICHUSA NMPEANPUATHEM.

ABTOMaTu3alus yIpaBiIeHUs TEXHOJOrn4eckumu npoueccamu. Murerpauus noacucrem ACYTIL.
Cuctemsl SCADA.

Tewma 8: [Torsitue o G-code. [IporpammmupoBanue crankos ¢ YITY.

PaccmarpuBaeMbie BOTIPOCHI:
IporpammupoBanue ctankoB ¢ UITY. G-code — s13b1k mporpaMMupoBaHs ycTpoicTs ¢ UITY.
Wnterpanus ACYII/ACYTIL.




4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

HpaKTI/ILIGCKI/IC 3aHATHUA

n/n

TemaTrka MpakKTHYECKUX 3aHATHI/KPaTKOE COIep KaHNe

[Tpaktuueckoe 3anstue 1. Cozganue 3D monenu u oopmiieHHE KOHCTPYKTOPCKOM
nokymenrtanuu B T-FLEX CAD 3D.

PaccmarpBaemMbie BOIPOCHL:

Coznanne mapamerprdeckort 3D-mMoaenn y3ma moasmkHOro cocraBa SolidWorks 3D Ha ocHOBe
BBIJaHHOTO 3a1aHns. OdopmiieHne pabodeil KOHCTPYKTOPCKOHM JoKyMeHTarui o craagapram ECK/I.
Odopmiienue crierudukanuy.

[Ipaktuueckoe 3anstue 2. Co3ganue coopounoit 3D Moaenu arperara Ha OCHOBE paHee
CO3/IaHbIX €AMHUYHBIX JACTaJEH.

PaccmatpuBaeMble BOIIPOCHL:

[IpaBumna opopmieHns cOOPOIHON KOHCTPYKTOPCKON JOKYMEHTAIIHH.

KommiexkroBanue usnenui.

[TpakTrueckoe 3anstue 3. PazpaboTka MapuIpyTHBIX KapT U3TOTOBJICHUS U3ICITUH.
PaccmatprBaeMble BOIIPOCHL:

Co3/1aHre TEXHOJIOTHYECKOT0 MapIIpyTa N3TOTOBICHHS H3IEITHSL.

Pa3paboTka TeXHOJIIOrMYECKOT0 Nporecca n3rorosienus (coopku) m3nenust B SolidWorks TexHoorust.

ITpakTnueckoe 3ansatue 4. Pacyer n3nenust Ha IPOYHOCTb.
PaccmaTpuBaeMbIe BOIIPOCHL:

[IpounoctHsie pacueTs B SolidWorks.

Anamms 3D-Mofierneit Ha OCHOBE paHee IIOCTOPOCHHBIX.

[TpakTrueckoe 3anstue 5. Pazpaborka mporpamm s UITY Ha ocHOBe pa3paboTaHHOM
3D mopzenu neranu B SolidWorks UITY.

PaccMaTprBaeMble BOIPOCH:
Hanwucanue G-code moj TokapHyr0 00paboTKy.
Hanucanue G-code o pesepHyro 00pabOTKy.

[Tpaktuueckoe 3anstue 6. 3nakomcto ¢ CATIP KOMITAC 3D.

OCHOBEHI TPOEKTHUPOBAHNS U IDTAHUPOBAHMS yIacTKOB, IiexoB B KOMITIAC 3D.
Pacuer ruroniaam, pacctaHOBKa METaJUIOPEXKYLIEro 000pyIOBaHUS.

4.3. CamocrosTenbHas paboTa 00yJarommxcsl.

o/

Bun camocrositensHOM paboTh

KypcoBoe npoektupoBanue.
INoaroToBka kK MPaKTUYECKUM 3aHATHSM.
N3yuyeHne 351eKTpOHHBIX MaTepHajIoB Kypca M y4eOHOH JIUTepaTyphl.

Brimonnenue KypcoBoid paboTHI.

[ToaroroBka k IpOMEKYTOYHOM aTTECTALUH.

[ToaroroBka K TeKyieMy KOHTpPOJIO.

4.4. TIpumepHbIN IEpeUeHb TEM KYPCOBBIX PabOT




1. Coznanue mapamerpuueckoe 3D-monenu neranu tuna «Bam»y B CAD-
CUCTEME;

2. Cozpganue napamerpuueckoe 3D-moaenu neranu tumna «Ban-mecrepHs» B
CAD-cucreme;

3. Co3nanue napamerpuueckoe 3D-monenu neranu tuna «Kopmyc» B CAD-
CUCTEME;

4. Coznanne mapamerpudeckoe 3D-moxenu neranu tuna «lllectepHs» B
CAD-cucreme;

5. Co3zpanne nmapamerpudeckoe 3D-monenu neranu tuna «Brynka» B CAD-
CUCTEME;

6. Co3nganue napamerpuyeckoe 3D-Monenu neranu tuna «KpoHmTeldH» B
CAD-cucreme;

7. Coznanue napamerpudeckoe 3D-moaenu neranu tuna «Kpsimka» B CAD-
CUCTEME;

8. Coznanue nmapamerpudeckoe 3D-monenu aetanu tuna «3y0uaToe KOJIeco»
B CAD-cucreme;

9. IlpoexkTrpoBaHue 11€Xa U3TOTOBJIEHUS AeTanel Tuna «Bamy;

10. IIpoekTrpoBaHue 1i€Xa U3rOTOBJICHUS AeTaIeH ThNa «Ba-mectepHs»;
11. [IpoexTupoBaHue 1iexa U3roToBiaeHUs aeranei tuna «Koprycey;

12. IIpoexTupoBaHue 1iexa u3rotToBieHus aerane tuna «llectepHsay;

13. TlpoexTupoBaHue 11eXa U3TOTOBJICHUS AcTallel Tuta «BTykay;

14. [IpoexkTupoBaHUE 1I€Xa U3rOTOBJIEHUS JAeTanei Tuna « KpoHmTenny;
15. IIpoekTrpoBaHue 11€Xa U3TOTOBJIEHUS AeTanen Tuna «Kpblkay;

16. [IpoexkTupoBaHUE 11eXa U3TOTOBJICHUS JIeTael Tuia «3ybuaTroe Kojaecoy
17. IlpoexkTupoBaHue COOPOYHBIX 1IEXOB;

18. IIpoekTupoBaHKE OKPACOYHBIX IIEXOB;

19. IIpoexTrpoBaHHEe IEXOB OYUCTKN Ky30BOB ITOJBH>KHOTO COCTABA;

20. ITpoexTupoBanue poOOTU3UPOBAHHBIX TEXHOIOTUYECKUX KOMILJIEKCOB;

21.  TlpoekTwpoBaHWE  THOKMX  aBTOMATH3UPOBAHHBIX  yYaCTKOB
MEXaHUYECKON 00paboTKH U COOPKH.

5. Ilepedenbp wu3AaHUI, KOTOpPbIE PEKOMEHIYETCS HCIOJIb30BaTh IPHU

OCBOEHUHU JTUCIUIUTHHBI (MOTYJIS).
No
/1

bubnuorpaduyeckoe onucanue Mecto nocryna




1 [Tpumenenne CALS-TexHONOTHI Ha https://e.lanbook.com/book/140777 (nata
npeanpuatun KOpuuk I1. ®., Fony6kosa B. b. | o0pamenns: 26.02.2023). Tekcer:

Y4yebnoe mocobue "Jlanp", 92 ctp., ISBN SNEKTPOHHBIH.
978-5-8114-4629-2 , 2020

2 BBeneHue B TEXHOJIOTHH KOMITBIOTEPHOTO https://e.lanbook.com/book/370025 (mata
monenuposanus. CALS/PLM, CAE- obparenns: 21.04.2026). Teker :

CHCTEMBI: IIPAKTHYECKOE PyKOBOACTBO. FO. B. | 2EKTPOHHBIH.
HuxuTiok, A. A. Cepena, A. JI. Camodaros.
Yyebnoe mocobue 'omens : [TY umenn O.
Ckopunbl. — 30 ¢. — ISBN 978-985-577-

947-7., 2023

3 NHudopmanmoHHbIe TEXHOJIOTHI https://reader.lanbook.com/book/213146#1
IPOEKTUPOBAHMS PAIMOIEKTPOHHBIX (nara obpamenus: 26.02.2023). Tekcr:
cpencts: Mypomues /. 1O., Tropun U. B., DIIEKTPOHHBIH.

Benoycor O. A., Kypuoco P. 0. Yue6Hoe
nocob6wue "Jlanp", 412 ctp., ISBN 978-5-8114-

3240-0, 2022

4 | KomnerotepHoe ynpaBjeHHE B https://reader.lanbook.com/book/171424#24
IPOU3BOICTBEHHBIX chcTeMax: DenoToB A. (nata obpamenus: 26.02.2023). Texcr:
B., Xomuenko B. Yueonoe mocobue "Jlanp, DNIEKTPOHHBIH.

620 ctp., ISBN 978-5-8114-8065-4 , 2021
5} NudopmanmonHas moaepxka sKu3HEHHOTO https://e.lanbook.com/book/502733 (nata

LIUKJIA U3JIeJTUA: IPOEKTUPOBAHUE — oOpamenust: 21.04.2026). Tekcer :
MIPOM3BOJICTBO — AKCILTyaranus. B. b. DIIEKTPOHHBIH.

Konnycoga, /I. B. Kougyco. YueGnoe
nocobue OpendOypr : OI'Y. — 132 ¢c. —
ISBN 978-5-7410-3346-3. , 2025

6. IlepeueHb COBpEMEHHBIX MPOPECCHOHATBLHBIX 0a3 MaHHBIX U
UH(GOPMAITMOHHBIX CIPABOYHBIX CHCTEM, KOTOPBIE MOTYT HCIOJIB30BaThCS TMPHU
OCBOCHMH JTUCLUILITUHBI (MOIYJIs).

1. http://library.miit.ru/ - snekrpoHHO-OMONHMOTEUHass cuctema HaydHo-
TexHu4eckoi oudamorexku MUNT.

2. http://www.library.ru/ - uadopmarmoHHO-cripaBoUHbI TOpTan [IpoekT
Poccuiickolt rocy1apcTBEHHOM OUOINOTEKH.

3. https://e.lanbook.com/ - DnekrponHO-OMOMHMOTEYHAs cucTema JIaHb.

7. llepeuyeHb  JNHMIEH3UOHHOTO U  CBOOOJHO  PacHpoOCTPaHsIEMOro
IPOrpaMMHOr0 00€cleYeHusl, B TOM 4MCIE OTEYECTBEHHOIO IPOM3BOJICTBA,
HEOO0XO0MMOTr0 JUIsl OCBOCHUS JUCIIUIUIMHBI (MO JIS).

KommbroTepsl Ha pabodynx MecTax B KOMIIBIOTEPHOM KJIAcce JAOJDKHBI OBITH
oOecreyeHbl CTaHIapTHBIMU IPOTPAMMHBIMU ITpoyKTaMu Microsoft.



8. Omnucanne MaTepuUabHO-TEXHUUYECKON 0a3bl, HEOOXOAUMON  JjIst
OCYIIECTBICHUSI 00pa30BaTEIHLHOTO TIPOIIecca MO MUCIUTUTHHE (MOIYIIIO).

VYyeOHast ayAuTOpHs 1)1 MPOBEACHUS 3aHATUH JIEKLIHOHHOTO/TIPAKTUYECKOTO
TUIIA, TPYIIOBBIX U UHAUBUIYAJIBHBIX KOHCYIbTAL[UN

KomnbroTepHblil knacc (yueOHas ayauTopusi) Uil MPOBEACHUS TPYIIIOBBIX
3aHATHH (JJEKIIMOHHBIX, TPAKTUYECKUX W/UIIH TA0OPATOPHBIX )

9. ®opma TpOMEKYTOUYHOM aTTECTALIUM:

3a4eT BO 2 ceMecTpe.
KypcoBas pabota B 3 cemectpe.
DK3aM€EH B 3 ceMecTpe.

10. OueHouHbIlE MaTEpHUAIIBI.

OueHouHble MaTepuabl, IPUMEHSEMbIE MTPU MPOBEACHUH MPOMEXKYTOYHOM
aTTecTall, pa3padaThIBAIOTCA B COOTBETCTBHM C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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