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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1 | Llenpro OCBOEHHS AUCIUILUIMHEI SBISETCA (POPMIPOBAHKE KOMIIETEHINI 00yJarommerocs B 00:1acTi HH(GOPMAIIMOHHBIX U
KOMMYHHKALIUOHHBIX TEXHOJIOTHH.

1.2 | AucrmmnuHa «CucteMsl aBToMatu3upoBanHoro npoektuposanus (CAIIP)» umeert nensto uzyaerne CAD/CAE/CAM-
cucTeMam.

3amauu: 3agayn Kypca:

- mosHakomutcst ¢ CAD/CAE/CAM-cucreMamMy, HW3y4HTh HX OCOOCHHOCTH M BO3MOXXHOCTH, PAacCMOTPETh INPHMEHEHHE IIpU
pElLIEHUN Pa3IUyHbIX 3a/ad,

- IONTy4uTh HaBbIKK cnonb3oBanust CAD/CAE/CAM-cucteM npH pelieHnd HHKEHEPHBIX 3a1a4.

2. MECTO JUCIIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMABbI

Hwkn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOI MOATOTOBKE 00Y4ar0IIerocs:

2.1.1 | 3HaHus 1 HaBBIKK MOJIYYCHHBIC B IMTPOLECCE N3YUCHHUA JUCHUIIIINH 6aKanaBpI/IaTa MaTr€éMaTuka u (1)I/ISI/IKEI.

2.2 | JucuuniauHbl (MOAY/IM) U NPAKTUKH, I KOTOPBIX OCBOEHHE JAHHOM JUCHUILUIMHBI (MOIY/151) HEOOX0IUMO KAK
npeaiiecTBymoLIee:

2.2.1 | ABToMaTu3a1ys TEXHOJIOTHYECKOTO MPOSKTHPOBAHUS

2.2.2 | IIponsBoxcTBeHHas npaktuka: HaydHo-uccnenoBarensckas pabora

2.2.3 | IlpousBoacTeeHHas npaktuka: [IpenauniaomHas mpakTuka

2.2.4 | BermmoHeHHE ¥ 3aIUTa BBITYCKHOH KBATH(UKAIMOHHOH pabOTHI

3. ®POPMUPYEMBIE KOMIIETEHIIUH, UHIUKATOPBI UX TOCTUKEHUA
U IUIAHUPYeMble pe3yJbTaThl 00y4eHust

4. CTPYKTYPA 1 COIEPKAHUE JUCHUILINHBI (MOLY.JIST)

Koz HanmeHoBaHue pa3/iesioB H TeM /BUJ Cemectp | Yacos | Kommeren- | JlutepaTtypa m 3a. pecypebt | IIpakr
3aHATHUS 3aHATHA/ / Kype 10701 . MOAT.

Paznen 1. Paznen I. CAD-cucTemMbl

1.1 CAD-cucremsr /Jlex/ 1 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5713.1
215253

1.2 CAD-cucrems! /Ilp/ 1 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
0102233

1.3 CAD-cucremsr /Cp/ 1 36 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
013233

Paznen 2. Pasnen II. CAE-cucrembl

2.1 CAE-cucremsl /JIex/ 1 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5713.1
215293

2.2 CAE-cuctems! /ITp/ 1 4 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
2102233

23 CAE-cuctemst /Cp/ 1 24 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
313233

Pasgen 3. Pazgen III. CAM-cucremMbl

3.1 CAM-cucremst /JIex/ 1 2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
0102353

32 CAM-cuctems! /IIp/ 1 2 JI1.1 J11.2 J11.3J12.1 J12.2 JI2.3
J12.4 J12.5J13.1
313233

33 CAM-cucremst /Cp/ 1 30 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
313233

Pa3nen 4. llpomeskyTouHast aTTecTanms




4.1 3auer /KAD/ 1 0,2 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
0103233

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIE BONIPOCHI U 3aIaHUSI

1.OcHOBHBIE TUIIBI U 6a30Bast (PYHKIIMOHAIFHOCTH CUCTEM aBTOMATH3UPOBAHHOTO MIPOEKTUPOBAHUS M3EIUI MAITHHOCTPOCHHSI.
2.I'eomeTpuueckoe 1 BapuallioHHoe MonenupoBanue B CAIIP.

3.3ama4n yIOBICTBOPEHHS TEOMETPHUICCKUM OTPAaHHICHUSM M TapaMeTPHUYECKOH ONITHMH3aIIIH.
4 Nuxenepusle napamerpsl B CAIIP.

5.IMapamerpuueckas ontumusanus B CAIIP.

6.KoHuenuus «4epHoro AuMKa» B KOHTEKCTe napaMeTpudeckoil ontumuzanuu B CAIIP.
7.1luxn oOHOBIEHNS Moxenn npu ontumu3anuu B CAIIP.

8. Tunuunbie oTHOMIEHUs 6a3bl 3HaHU CAD-crcTeMEl.

9.Mertonpb! 3ananus B CAIIP sxcniepTHBIX 3HAHUH.

10.0cobenroCcTH 00mauHBIX CAD - IIpHIToKeHHH.

11.0cob6ennoctn mnatdopm CAD - cuctem.

12.MlccnenoBanue KMHEMATUKU M JUHAMUKHU u3enuil MmammHoctpoerus B CAITP.
13.ITporpammer CAIIP 1t mpoeKTUPOBAaHUS MTEYATHBIX TUIAT U CXEM.

14.MaTtemaTHueCcKuii anmnapaTr KOHEYHO-3JIEMEHTHOIO aHaIU3a.

15.Coco0b1 TOCTPOEHUS CETOK ISl METO/Ia KOHEUHBIX 3JIEMEHTOB.

16.061mas cxema KoHeuHO- 1eMeHTHoro aHanu3a B CAE cuctemMax v mpuMephl TAKUX CUCTEM.
17.Pacuer nedopmarin Tena mox Harpyskoit B CAE cuctemax.

18.MeToarKa MpUMEHEHUsT METO/Ia KOHEUHBIX JIEMEHTOB JUTSL PEIISHNUS 3a/1a4r pacyera neopMaiui Tena Mo Harpy3Koi.
19.0co0eHHOCTH PUMEHEHUS METOIa KOHEUHBIX AJIEMEHTOB ISl PAa3IMYHBIX KIACCOB (PU3MUYECKHX 3a/1a4.
20.0cobennoctn o6nmaunbix CAE-npunoxenuid.

21.0cob6ennoctn mnatdopmenHsix CAE-cucrem.

22 ApXUTEKTypa CTaHKa C YHCIOBBIM POrpaMMHBIM yrpasieHueM (UITY)

23.0cHOBBI IpOrpaMMUpOBaHus cTaHkoB ¢ YITY.

24 I'enepanus nporpamm uig ctaHkoB ¢ YITY no CAD mozpemnsm.

25.Metop! OBICTPOTO MPOTOTHITHPOBAHHS M N3TOTOBJICHUSI.

26.BupTyanbHas HHXEHEpUs U UPPOBOE MPOU3BOACTBO.

27.11udpoBoii MakeT U3AEIHS U CIeHH (YUK MaTEPHAIIOB.

28.CucTeMBl yrpaBiIeH!s JaHHBIMA 00 H3/IeHH.

29.0co6erHocTr 061a9HBIX CAM-TIPHITOKEHHIH.

30.0co6ennoctu atpopmenHbix CAM-cucteMm.

31.ABTOMaTHyecKas TpaCCUPOBKA NEYATHBIX IUIAT, ¢ Ucnoab3oBanueM CAM-npoueccopa.

Crnucok 3aJaHuii co CBOOOIHO KOHCTPYHPYEMBIM OTBETOB

3amanwme 1.

Coznanve NpUHININATIBHON CXeMBbI

Bribepure Banry OubanoTeKy Ha naHeian Oudanorek. Kak Tombko OHa BIOpaHa, CIMCOK KOMIIOHCHTOB OMOJIHOTEKH 0TOOpaKaeTCst
cieBa oT paboueit oonactu. B 3Toit 6HOIHOTEKEe MBI COXPaHHIIM BCE KOMITOHEHTHI C TIPUKPETICHHBIMU KOPITyCaMH, HEO0XO0TUMbIS
JUTS CO3JTAHMSI CXEMBI U TIJIAThI HAIIIETO MpoeKTa. Ternepb yCTaHOBUTE HECKOIBKO KOMIIOHEHTOB U3 3TOTO CITHUCKA.

TompoOyiiTe anbTepHATHBHBIC CIIOCOOBI YCTAHOBKH, PACCMOTPEHHBIC B TCOPETUYECKON YacTH paHee.

PaccraBbTe BCce HEOOXOIUMBIE KOMITOHEHTHI ¢ OMOJIMOTEKH B HY)KHOM KoJn4ecTBe. M COeTMHUTE MX B CXEMY, UCITOIb3Ys JINHUH
CBSI3U, CETEBBIC MOPTHI, IHHBI X COSAMHEHHS 0€3 CBS3ei, YTOOBI MOTyIHiIach CXeMa, MOX0XKasi HA pPUCYHOK HHXKE:

3amanue 2

Cospaiite ceHCOPBI IUT cXeMbI B 3a1anuu 1. B Heo6XoanMo UCTIoNb30BaTh HEPAPXUUSCKYIO CTPYKTYPY. [I0CKOIBKY BCE MIECTh
CEHCOPOB OAMHAKOBEIE, TO JOCTATOYHO Oy/ET OJJHOTO HEPapXUUECKOTO OJI0KA, KOTOPHI MBI YCTAHOBHM Ha CXEMe MIECTh pas.
Co3snaitre HoBbIH JuCT ("TloMeHsiTe TUI THCTa Ha HepapXUUeckuil 6110k). 3aTeM 100aBbTE HECKONBKO HY)KHBIX KOMIOHEHTOB M3
paHee CO3JaHHOHN OMOJIMOTEKH M MOAKIIOYUTE HX K CETSAM Ha MEPBOM JIFICTE C MOMOLIBIO HePAPXUUECKHUX BBIBOJIOB. [ TT00anbHBIE
CETH JUIS 3eMJIM ¥ TUTaHUS MTOSBATCS aBTOMATHIECKH B CIICICTBUH NCIIOIB30BAHMS OTHOTHUITHBIX CETEBBIX IIOPTOB BO Beel cxeme. B
UTOTE JJOIDKHO MOTYIUTHCS:

JList Toro, 94To0BI HCIOJIB30BATh HEPAPXUICCKHU OJIOK B OCHOBHOM CXeMe, TIOAKIFOYNTE BXO U BBIXOJ OJIOKa K HePapXUICCKUM
BBIBOJIaM. BepHHTECH Ha OCHOBHYIO CXEMY M 100aBbTE HEpapXUIECKHI OJOK HECKONBKO pa3. [IoKIIFounTe BXOABI M BEIXOIBI OJIOKOB
K CEeTsIM Kak IT0Ka3aHO Ha PUCYHKE.

3amanue 3

ITpeoOpa3oBaHue CXEMBI B TIIATY

3amyctute PCB Layout. Hactpoiite 6n6mroTexn. Y CTaHOBHTE €IIe HECKOJIBKO KOPITYCOB, JKEIAaTeIbHO U3 Pa3HBIX ONOIHOTEK.
Co3spaiite ere Heckonbko ceteil. Otkpoiite "Tpaccupopka / Tabnuna cesizeii”. BBIBOIBI MOKHO 100aBUTH WITH YAAIUTH K/U3
BBIOpaHHOW ceTH. B 3TOM ke OKHE MOXKHO J0OABISATh U YIAIATH CETH.

ITocne 3arpy3ku cxeMbl, Ha pabodei o0acT OyIyT pacroiaraThbcsi BCe KOMIMOHEHTHI, @ MKy HUIMUA CHHUMHU JIMHUASIMHU




OTO6pa)KaTLCH HYXHBIC CBSA3U. H3HavanbHO KOMIIOHEHTBI pacnojararoTcsd a0COIIFOTHO XaoTHYHO. Mx YOOPAABIYUBAIOT PSAOM C
T'paHULIaMU TLIAThI.

3amanue 4
Co3spaiite rpaHMIB IJIATH B COOTBETCTBUU C YEPTEIKOM

3aganue 5

Brmonaute noaroroBky CAD k TpaccupoBke:

Jl06aBUTE CTIOM U HACTPOHUTH UX apaMeTpbl; Jl00aBUTE M OTPENAKTHPOBATH CTHIIM IIEPEXO/I0B; CO3aTh KJIACCHI CeTeH U
OTPEIaKTHPOBATh UX MApaMETPHI; JOOUTh Oaphephl TPACCHPOBKH.

3amanue 6
BBIMONHUTH TO3UIIMOHUPOBAHHE KOMITOHEHTOB TUIAThl HA OCHOBE MPOEKTa C KOMIIOHCHTaMH, CBS3SIMH M TPaHUIIAMHU TUTaThl. Bee
CJIOH, KJIACCHI CETEH M CTHII MEPEX0I0B HACTPOCHBI:

3amanue 7
Ha ocHOBe npeiioKeHHOT0 TPOEKTa BHITIOIHUTH PYYHYIO M aBTOMATHYESCKYIO TPACCHPOBKH IITATHI.

3aganue 8
Ha ocHOBe nipenioxeHHOT0 POESKTa BHIOIHUTH MAPKUPOBKY KOPITYCOB.

3aganue 9
BbINoaHUTE TPacCUPOBKY NEYATHOM IIATHI AJIS 3JIEKTPUUYECKON IPUHIUINAIBHON CXEMBI,
coznanHoit B DipTrace Schematic

3aganue 10

Iomyunts yepTexku cOOPKH y MpEeNnoAaBaTeNs, U3yIHUTh ee.

Br16upats Hanboee paloHalIbHYIO OCIE0BATEIbHOCTh CO3AaHUs COOPOK.

IMoctpouts cbopku B cucteme MecSoft FreeMILL for Visual CAM.

Coxpanbnm 3D mozenu c60pok B KOMIBIOTEpPE B OTAENBHOI manke. [Ipu 3TOM ciiemayeT MOMHHTB, 9TO UMs (aiiia cOOpKH, a TaKkxke
Ha3BaHM IANOK B ITyTH COXPAaHEHHs! JIOJDKHBI COJIEPKATh JIUIIb JJATUHCKHE CUMBOJIBI U LIU(PEL.

3aganue 11

[omyuarot uepTexu feTanell y mpenogaBartess, U3y4aroT H aHATU3UPYIOT UX.

Bri6uparot criocob nosry4eHns 3aroTOBKH U pa3padaThIBAIOT TEXHOJIOTHUECKHUH TIPOLIECC U3TOTOBJICHHMS JIeTaleld, BKIIIoUast BBIOOD
PEXKYIIETO ¥ BCIIOMOTATENFHOT0 HHCTPYMEHTOB, Ha3HAYEHHE PE)KUMOB PE3aHUS.

PaspabatsiBator 3D Mozmens 3aroToBKH.

BrINOAHAIOT HaJIOXKEHUE B MPOCTPaHCTBE cOOpPKHU 3D Moneneil neTany 1 3ar0TOBKY C YyIETOM Ha3HauY€HHBIX NPUITYCKOB. Takxke B
cOOpKy 100aBIISIOT IPUCTIOCOOTIEHHUE WITH €T0 3JIEMEHTHI, B3aMMHO YBSI3bIBasl €TI0 MOJIOXKEHHE C 3arOTOBKOH U ICTaIIBIO.
OcymecTBIsIOT MoiepoBanue 00padoTku B cucreme MecSoft FreeMILL for Visual CAM.

CoxpansoT (aitiel 06pabOTKH JeTanel B KOMIBIOTEPE B OTASIBHON Halke, HaKiMMasi KHONKY COXpaHUTh Ha CTaHJapTHON IMaHEeIH.
ITpu 5TOM ClleryeT HOMHUTb, 4TO UMs (aiiiia MOJIeNH, a TaKKe Ha3BaHMUS MAIlOK B ITYTH COXPAHEHHMs JOJDKHBI COAEPIKaTh JIMIIb
JIATHHCKUE CHMBOJIBI M IIH(PEL.

3amanue 12

[Momy4aroT YyepTexu IeTalei y mpenoaaBaTesss, H3y4aloT U aHATU3UPYIOT HX.

Bri6uparot HanboJIee palMoHATBHYIO TIOCIIEA0BATEILHOCTS TIOCTPOSHUS TPEXMEPHBIX MOJIeIIeH neTanei.

Crpost monenu netaneii B cucreme MecSoft FreeMILL for Visual CAM.

4. Coxpansrot 3D Mozenu fetaneil B KOMIIbIOTEpE B OT/AENBHOM Manke, Ha)kuMas Ha KHONKY COXpaHHTh Ha CTAHAAPTHO# MaHenu.
[Tpu 3TOM CllelyeT MOMHHTE, YTO HMs (haiiyia MOJICIH, a TAK)Ke Ha3BaHHS NAIOK B ITyTH COXPAHEHUS JOJDKHBI COACPIKATH JIUIIh
JIATUHCKUE CUMBOJIBI M ITUQPPHI.

5.2. Tembl NUCLMEHHBIX PadoT

TeMsl pedepaToB M0 JUCHUIINHE

«CucTeMBI aBTOMaTU3UPOBAHHOTO IPOEKTHPOBAHUS

1. BIM TexHO10rHM B IPOEKTUPOBAHUY.

2. ApToMaTu3anus NPOSKTUPOBAHKS IEKTPOHHBIX ycTpoiicTB EDA.
3. ApxurektypHo-crpoutenbabie CATIP.

4. Bunst obecrieuenust CATIP.

5. Beibop xornmenuun padoTsl Hax npoekramu B CAD cucremax.

6. Ucnonb3oBanue CAIIP B urpoBoii nuuaycTpuu.

7. UcnonbzoBanne CAIIP B mammHoOCTpOCHUU.

8. Ncnons3oBanne CAIIP s pemenns 3agad MpOeKTHPOBAHIS 00BEKTOB HH(Pa- CTPYKTYPHI.
9. Ucnons3zoBanue CAIIP npu pa3paboTke BHICOUTD.

10. Uctopus paszsutust CAIIP.




11. Knaccudpukanuu CAIIP.

12. MeTopl yaydIlIeHus] KauecTBa MPOCSKTUPOBAHUS.

13. Moowunsnbie npunoxenus CAITP.

14. Haznauenne 1O Autodesk Map 3D u ero 0CHOBHBIE MOIYIH.
15. Haznauenune 10 RasterDesk.

16. Haznauenue CAIIP ArchiCAD.

17. Haznauenne CAIIP Autodesk AutoCAD.

18. Haznauenue CAIIP Autodesk Civil 3D.

19. Haznauenune CAIIP Autodesk Fusion 360.

20. Hasnauenue CAIIP Autodesk Inventor.

21. Hasnauenne CAIIP Autodesk Revit.

22. Haznauenue CAIIP Bentley MicroStation.

23. Haznauenne CAIIP

CATIA.

24. Hazunauenue CAIIP nanoCAD.

25. Hasnauenue CAIIP SolidWorks.

26. Haznauenue CAIIP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CATIP.

28. Oomue ceengennst o CAIIP.

29. OcnHoBable moaynu CAIIP u BO3MOXKHOCTH X TPUMEHEHUSI.
30. [TapameTpruyeckoe MOAETUPOBAHUE.

31. Pabota c Tpaccamu (co3nanue, penaktupoBanue) B cpene CAIIP.
32. PaboTa ¢ nn¢poBoii Mojiebio penbeda, peIakTUPOBaHUE MOBEPXHOCTEMH, B cpejie
CAIIP.

33. Pabota co crnoxxaeiME 00BekTamu B cpene CAIIP.

34. Pa3Butue o6nauynbix Texnojgoruii CAIIP.

2 35. Paznuuue ['YIC u CAIIP.

36. Cucrema ynpasieHust JaHHBIMU 00 u3genuu PDM. OcHoBHbIEe (yHKIUH.
37. Co3nmanue ropu3oHTanei u noctpoenune npoduieii B cpene CAIIP.

38. Coznanue npoekra B cpene CAIIP. PenaktupoBanue U U3MEHEHNE NapaMeTPOB HACTPOMKH IIPOEKTA.
39. CneunansHoe 00opynoBanue, ucrnonbyemoe CAIIP.

40. CpaBHUTENBHBII aHAJIN3 CUCTEM aBTOMAaTHU3UPOBAHHOT'O IPOEKTUPOBAHMUS.
41. CpencrBa nnxenepHoro ananusa CAE.

42. Cpencrta IIaHUPOBaHMS TeXHONIOrHUeckux mnpoueccoB CAPP.

43. Crangaptel EnunOM cHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIIUN.

44, Texnonoruun Autodesk B punpmax.

45. Texnonoruu PLM.

46. TexHOIOrUM FEOMETPUUECKOIO MOACIUPOBAHUS.

47. llenn aBTOMaTU3aLUHU IPOESKTUPOBAHUSI.

48. Opomronus 3D npoekTupoBaHusl.

49. DeKTpOHHBIE YEPTEHKHU.

50. Dtans! Be1bopa CATIP.

51. DTanbl ONBITHO-KOHCTPYKTOPCKUX PaboT.

5.3. ®oH/ OLIEHOYHBIX CPEICTB

TeMsl pedepaToB M0 JUCIUIUINHE

«CucTeMBbl aBTOMAaTU3UPOBAHHOTO MTPOCKTHPOBAHS

. BIM TexHOn0ruM B IPOEKTUPOBAHUY.

. ABTOMaTH3a1Us IPOEKTUPOBAHUS DJEKTPOHHBIX ycTpoiicTB EDA.
. ApxurekrtypHo-ctpoutenbubie CAITP.

. Bugpt obecnieuenust CATIP.

. Boibop xonuenuuu pabotsl Hag nmpoektamu B CAD cucremax.
. Ucnionb3oBanue CAIIP B urpoBoii uHAYyCTpHH.

. Ucnonb3oBanue CAIIP B MammHOCTpOECHUU.

. Ucrions3oBarne CAIIP aist perieHus 3a1a4 IPOSKTHPOBAHUSA 00BEKTOB HH(PA- CTPYKTYPEL.
. Ucnionb3oBanue CAIIP npu pa3paboTke BUACOUTD.

10. Uctopus pa3zsutust CAIIP.

11. Knaccudpukanmu CAIIP.

12. MeToas! yiydIieHus KauecTBa MPOSKTUPOBAHMUS.

13. Mo6unbabie npuiioxxenus CATIP.

14. Haznauenue I[10 Autodesk Map 3D u ero 0OCHOBHBIE MOTYJTH.
15. Haznauenue I10 RasterDesk.

16. Haznauenue CAIIP ArchiCAD.

17. Haznauenune CAIIP Autodesk AutoCAD.

18. Haznauenne CAIIP Autodesk Civil 3D.

19. Haznauenue CAIIP Autodesk Fusion 360.

20. Haznauenune CAIIP Autodesk Inventor.

O 01N DN kA~ Wi —




21. Ha3nauenune CAIIP Autodesk Revit.

22. Haznauenue CAIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenue CAIIP nanoCAD.

25. Haznauenne CATIIP SolidWorks.

26. Haznauenne CAIIP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CAIIP.

28. Oomue ceeaennst o CAIIP.

29. OcHoBHble Mogynu CAIIP 1 BO3MOKHOCTH UX IPUMEHEHUSL.

30. ITapameTpuyeckoe MOAETUPOBAHUE.

31. Pabota c Tpaccamu (co3nanue, penaktuposanue) B cpeae CAITP.

32. Pabora c nu¢ppoBoii Mozensio penbeda, pelakTHpOBaHUE TIOBEPXHOCTEH, B cpefie
CAIIP.

33. PaboTa co cnoxxabIMU 00bekTamu B cpene CAIIP.

34. PazButue obnaunbix TexHonoruit CAIIP.

35. Pazmuune I'YIC u CAIIP.

36. Cucrema ynpapieHus TaHHBIMH 00 u3nennu PDM. OcHoBHBIE (yHKIUHL.
37. Coznanue ropusoHTanei u noctpoenue npoguieit B cpene CAIIP.

38. Cosnanue npoekra B cpefe CAIIP. PegaktiupoBanue v H3MEHEHUE TApAMETPOB HACTPOIKH MPOEKTA.
39. CnennansHoe 000pynoBanue, ucrnonbyemoe CAIIP.

40. CpaBHUTENBHBII aHATHU3 CHCTEM aBTOMaTU3UPOBAHHOTO IPOEKTUPOBAHUSL.
41. CpencrBa unxenepHoro ananusa CAE.

42. Cpencrtsa IIaHUpOBaHMS TeXHONIOrHueckux mnpoueccoB CAPP.

43. Crangaptsl EnuHo# cucTeMbl KOHCTPYKTOPCKOU JOKYMEHTALUU.

44. Texnonoruu Autodesk B punbmax.

45. Texnonorun PLM.

46. TexHOJIOTUN FEOMETPUUECKOIO MOAEIUPOBAHUS.

47. llenu aBTOMATH3AI[H TPOEKTUPOBAHUSL.

48. Opomronus 3D npoekTupoBaHusl.

49. DeKTpOHHBIE YEPTEHKHU.

50. Dtans! Be1bopa CATIP.

51. Dranbl ONBITHO-KOHCTPYKTOPCKUX padoT.

5.4. IlepeyeHb BUIOB OIEHOYHBIX CPEICTB

3aganus co cBo00HO KOHCTpYHpyeMbIM oTBeToM (CKO) mpeamnonaraer cocTaBieHre pa3BepPHYTOr0 OTBETA Ha TEOPETHUECKHIA
BOIIpOC. 3a/laHue ¢ BBIOOPOM OZHOTO BapHuaHTa otBeTa (OB, B 3a1aHN JaHHOTO THIIA PeJIaraeTcsl HECKOIbKO BApHAHTOB OTBETa,
Cpeau KOTOPBIX OJIMH BEPHBIN. 3a1aHus co cB0OO0IHO KoHCTpynpyeMbiM oTBeToM (CKO) mpeamonaraeT coctaBlieHHe pa3BepHYTOTO
OTBETA, BKIIOYAOIIETO MOJTHOE PEICHHE 3a/1a4H C TOSICHCHUSMH.

6. YHAEBHO-METOJUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOIAY JIS)

6.1. Pexomenyemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTEH 3arnaBue WznarenscTBo, TOA
JI1.1 |boxko A.H., OCHOBBI aBTOMaTU3UPOBAHHOTO Mocksa: OOO "Hay4yHO-U31aTETBCKHIA HEHTP
Bonocarosa T.M. MPOCKTUPOBAHMS: Y UeOHHK NH®PA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=348154
JI1.2 [JIaur B.®. IMporpammuposanue B CAIIP: Mocksa: OOO "Hay4yHO-u31aTenbCKUi EHTP
[IpocTpancTBEHHOE MO/ICTUPOBAHUE arrapaTa NH®PA-M", 2022, URL:
BO3JIYIITHOTO OXJAXICHUS B cpene Autodesk https://znanium.com/catalog/document?
Inventor: Yuebnoe mocobue 1d=414856
JI1.3 | Sxuenxo B. C. nanoCAD — npocTto, 3¢ pekTHBHO, Mockga: Pycaiinc, 2022, URL:
nepcrekTuBHO. Camoyuntens CAIIP ¢ myms: https://book.ru/book/944761
VYaeOHIK

6.1.2. JlonoTHUTEJILHAS JINTEPaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscrBo, rox
JI2.1 |Mycmuna . P., Mertposnorus, cranmaptu3anus u ceptudukarnms: | Mocksa: KaoPyc, 2017, URL:
Ipasuxos 0. M. YuebHUK https://book.ru/book/921263
J12.2 | Enmma FO.M. VHHOBaIIMOHHBIE METObI POESKTUPOBAHUS Mocksa: Uznarenscto "COJIOH-IIpecc",
nevaTtHeIX mat Ha 0a3ze CAIIP P-CAD 200x: 2016, URL:
[TpakTudeckoe mocobue http://znanium.com/catalog/document?

1d=121570




ABTOpBI, COCTABUTETH

3arnaBue

W3naTenbcTBO, rox

J12.3

Byrko A.O.,
[Ipynuukos B.A.,
Ieipxos I'A.

Ocuossl MogenupoBanusi B CAIIP NX: Yue6Hoe
nocobue

Mocksa: OOO "Hay4yHO-U31aTenbCKU HEHTP
NHDPA-M", 2018, URL:
https://znanium.com/catalog/document?
1d=302966

2.4

JIucsax B.B.

Pa3pabotka CAIIP snexTpoHHOM anmapaTypsl:
YuebHoe nocobue

Poctos-Ha-Jlony: M3narenscTBo FOxHOTO
¢denepanbaoro ynusepcurera (F00VY), 2017,
URL: http://znanium.com/catalog/document?
1d=339800

J12.5

Maprumun C.A.,
Cumonos B.JI.,
Xpamuenko M.B.

OCHOBBI TEOPHUHU HAJEKHOCTH WHPOPMATMOHHBIX
cucTeM: YueOHOe mocobue

Mocksa: Uznarensckuii JJom "®OPYM", 2020,
URL: https://znanium.com/catalog/document?
1d=348733

6.1.3. MeTtonnyeckue pa3padoTku

ABTOpBI, COCTaBUTEIIN

3arnaBue

W3nmarenscTBO, TOI

JI3.1

Enmn FO.M.

HHHOBAIIMOHHBIE METOIBI IPOSKTUPOBAHUS
neuarHeix miat gHa 6ase CAIIP P-CAD 200x:
[TpakTudeckoe mocobue

Mocksa: UznatensctBo "COJIOH-IIpecc",
2020, URL:
https://znanium.com/catalog/document?

1d=392251

6.2. DiIeKTPOHHBIE yueOHbIe H3JaHUA M 31eKTPOHHbIe 00pa30BaTe/IbHbIC Pecypchl

Ol

WnTtepHeT yHUBepcuTeT HHPOpMannoHHbIX TexHoioruit UHTYUT . - Pexxum mocryma:
https://www.intuit.ru/studies/courses

32

OnextponHas 6nbmmoteunas cucrema BOOK.ru. - Pexxum noctyma: http://book.ru

93

OnexTpoHHast OnbOMHMoTeYHas cructemMa Znanium . - Pexxum noctyna: http://znanium.com/

6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe MPOrpaMMHoe o0ecreyeHne, B TOM YHicJIe 0Te4eCTBEHHOT0
NMPOU3BOJCTBA

6.3.1.1

LibreOffice O¢wucHsrit maket LibreOffice [Iporpammuoe obecriewenue no mumersun GNU GPL

6.3.1.2

Mozilla Firefox Bpaysep Mozilla Firefox IIporpammuoe obecrnegenue no mumersnn GNU GPL

6.3.1.3

SAnnexc bpayzep bpayzep Annexc bpayszep JlnieH3snoHHoe cormalieHrne Ha UCIIoJib30BaHue porpamm Suaexc bpaysep
https://yandex.ru/legal/browser_agreement/

6.3.1.4

Windows 10 Pro RUS Omneparuanas cucrema — Windows 10 Pro RUS TMoamucka Microsoft Imagine Premium — Order
Ne143659 ot 12.07.2021

6.3.1.5

Notepad++. TekroBblit pemaktop Notepad++. IIporpammuoe obecniedenue o guriensuu GNU GPL

6.3.1.6

Diptrace IIporpammHuoe obecrieueane EDA/CAD 1uist co3naHus IPHHIMITHATIBHBIX CXEM U MEYaTHBIX TUIaT JIuneH3us ajist
00pa3oBaTeNbHON OpraHu3anuy. JINIeH3HOHHOE COTIallleHHe ¢ OKOHEYHBIM Ioib3oBaTeneM OO0 «Hosapm»

6.3.2. Ilepeuyennb npodeccnoHaIbHBIX 023 JAHHBIX M MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

Koncynerant [Imoc  http://www.consultant.ru

6.3.2.2

POCCTAHIAPT denepanbHoe areHTCTBO 110 TEXHUYECKOMY PETYITMPOBAHUIO U METPOJIOTHH
https://www.gost.ru/portal/gost/

6.3.2.3

Konexkc — IIpodeccnonanssle cipaBounsle cucteMsl  https://kodeks.ru

6.3.2.4

NCO MexayHapoaHas opraHu3anus 1mo cranaaprusanmn https://www.iso.org/ru/home.html

7. MTO (o6opyroBaHue M TeXHHYECKHE CPEACTBA 00y4eHUs1)

Ayn

HanmenoBanue I10 OcHallenue
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LibreOffice

Inkscape

MS Visual Studio Community
Edition

Blender

Gimp

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC

MAC OS Big Sure

JetBrains PyCharm Community
JetBrains DataGrip

ITomemenwne mis
MIPOBEICHUS
3aHSATUHN
JIEKIIMOHHOTO
THIIA,
CEMUHApPCKOro
TUINA, KyPCOBBIX
paboT (KypCoBBIX
MIPOEKTOB),
TPYNIOBBIX U
WHIUBUAYAITBHBIX
KOHCYJbTalNH,
TEKYILEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaIuu,
CaMOCTOSITEJIbHOM

20 1mocaoYHBIX MECT, pabodee MEeCTo IperoaaBaTes,

15 mono6mokoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
Extreme

5 moHOO610K0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
Extreme

1 cereBoil HeynpasisieMblii kommyTratop DES-1024G

1 Nnrepaxtusnas nmanens EliteBoard LR-75UT4017

1 HoyrOyx 15.6 HP 15-ral05ur

1 M@V Brother DCP-1612WR

1 HP Color LaserJet CP5225




paboTHL.

124

Knacrepnas
nabopatopust
CepBepHbI LIEHTP
CrenuansHoe
MOMEIICHUE IS
XpaHCHHS U
npoduITakTHYecKOT
0 OOCITY>KHBAHUS
yueOHOro
obopynoBaHus

7-Zip

Mozilla Firefox

PostgreSQL

Java 8

Kaspersky Endpoint Security 11
Windows Server 2003 R2 Standart
Open SuSe Linux

MySql Server Community
Windows Server 2016 Standard
CepBep aIMHHUCTPUPOBAHHS
Kaspersky Security Center
YMKK «TenekoMMyHUKallUU U
CETH»

YMKK «KommyTtaTopsl
JIOKAJIbHBIX CeTeiD)

YMKK «DnekTpoTeXHuKa 1
AIIEKTPOHHUKA»

YMKK «1HpopmannoHHbIe
CHCTEMBI B 9KOHOMHUKE

YMKK «KopnioparusHbie
MH(POPMAIIMOHHBIE CHCTEMBI»
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpUEHTHUPOBAHHBIC TEXHOJIOTHI
YMKK «MHpopmMannoHHbIe
TEXHOJIOTHI

YMKK «Ynpasnenne 6azaMu
JTAHHBIX)

YMKK «CeteBbie
HH(POPMAMOHHBIE TEXHOJIOT U
YMKK «TeopeTnueckne OCHOBBI
HH()OPMATUKID»

YMKK "OcHOBBI aNropuTMHU3aIuN
Y TIPOTPaMMHPOBAHUS

JetBrains License Service
Autodesk Network License
Manager

AppWave Enterprise License
Center

Windows Server 2008 R2 Standart
Traffic inspector Special Unlimited
OunnoH 11 “Kpeno-nuanor”
Cucrema yTraBiIeHuUs
XpaHUJIMILIEM J0KyMeHTOB “Kpeno
-nuasnor’

Hentp ynpasaenus 10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Crolika cepBepHas

VYnpasmstromuii y3en kinacrepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mir.

Pabounii y3en kimactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WDS800JD\ - 16 T

CepaepHubiii y3en Spectrus IS00PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepsepusrit y3en DEXUS IT IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommytatop DLink

Kommyratop DLink

Cepgepnbiit y3en SuperMicro 1U6019PMT\Xeon silver 4108
\8xDDR4 8Gd\ - 2 it

CeteBoe xpaHmmie JaHHBIX Synology DS-418 1 m.
Monutop Acer V193 1 mir.

[Mka¢ 2-x ABEpHBII apXUBHBIN METaII. - 21T

Crumt cucrema AirWell 1 .

Crnur-cuctema Lessar 1 .

Cucrema xonTpons pocryna CKAT 1200 U7 1 wt
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Kadenpa
MaTeMaTHKH U
BBIYUCIIUTENbHON
TEXHUKHU.
CrnenuansHoe
MOMEIICHUE JIS
XpaHeHus U
MPOPUIAKTHIECKOT
0 0OCITY>KUBAHUS
yueOHOro
obopynoBaHus

7-Zip

Mozilla Firefox

LibreOffice

Kaspersky Endpoint Security
Adobe Reader DC

Klite Mega Codec Pack

Java 8

PDF24 Creator

Etxt Antiplagiat

Microsoft Windows 10 PRO x64
DSP OEM

MS Office Professional Plus 2007

Cucremnsiit 610k H310CM-DVS P 1.30\Intel(R) Pentium(R)
Gold G5400 CPU 3.70GHz\DDR4-4Gb\SSD 240Gb
Monurop

ITpuntep HP LaserJet 1018

M®YV Brother DCP-L2540DNR

123a

CrnenuansHoe
MOMEIICHUE IS
XpaHeHHS U
MPOPUIAKTHIECKOT
0 00CITY>KHUBAHUS

7-Zip

Snpexc bpaysep
LibreOffice
Notepad++.

Oracle VM VirtualBox

Cucremusiii 6ok AMD FX-8120 1mr
Cucrtemusriii 6510k Intel Core 2 CPU 4400 1.
Monwurtop “LG L1718S” 1 mr.

MonuTop “BENQ CL2240” 1miT.

Momnurop “SAMSUNG 740m” lmr.




y4eGHOTO
o0opynoBaHUs

Adobe Reader DC

ZEAL

Klite Mega Codec Pack
Windows 7 Pro

CDBurnerXP

Java 8

PDF24 Creator

CCleaner

Komnconp Kaspersky Security
Center

Kaspersky Endpoint Security 11
TTAPYC-Bromxer 8.5.6.1
Microsoft Office 2007 Professional
Plus

10-Strike File search pro
10-Crpaiix CkanupoBanue Cetn
10-Crpaiix aBeHTapu3anus
Kommerorepos

Hab6op ucarpymenTos 1 mrt.

IMasnpHas cranmus Lukey 902 1 mt

IIpuntep SAMSUNG ML-1665 1 wir.
Ipuarep SAMSUNG ML-1615 1 mt.
Kommyratop D-Link DES-1005D 1 .
Poyrep Keenetic Lite (KN-3110)1 mT.
Masmeank 40 BT nep/pydka 1 mr.

Jlammna HacTonbHas | mwT.

Cron 1-tym60BbI# 1 1T,

Cromn 2 TyMO0BBIi | mmIT.

Cron o(hUCHBII KOMIBIOTEPHBIN 1 mIT.
CTONMMK KOMITBIOTEPHBIH 1 mmIT.

Cron 1-TyOOBBIi ¢ BepXHE# MpUCTaBKOW 11T,
Crynbs TKaHEBbIE HA METAJIOKapKace 21T
Cryn nepeBstHHBIN 1T

IIemecoc “SUPRA 1800W” 1 mt.
Hlypymosept “Hitachi ds12dvf3” 1 mr.
Be6-kamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr

Iepdopatop I'pan-M 1 mir.

Muxpogon Yanmai R933 — 2 mr

HoytOyx Asus X541U — 1 Tt

ITpoextop Cactus CS-PRO.02B.WXGA-W — 1 mt.
IIpoextop Acer QNX1310 — 2 it

123 [Tomemenue nns Windows 10 Pro RUS 19 mocaio9HBIX MecT, pabouee MECTO MPeroaBaTems
[IPOBEICHUS 7-Zip 19 xommeiotepoB H1 10M-S2-C/INTEL Pentium G4400/DDR4
3aHATHHA SAunexc bpaysep -2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
JIEKIIMOHHOTO Mozilla Firefox AR9287 Wireless
THUIA, LibreOffice 19 monuropoB LG Flatron 1718s
CEMHHAPCKOT0 LibreCAD 19 KOMILIEKTOB KJIaBUATypa+MbIIlb
THIIA, KyPCOBBIX Inkscape 1 meynpasnsemsiit kommytatop TP-LINK TL-SG1024D
pabot (kypcoBbix | Notepad++.

MPOEKTOB), 1C:Ilpennpustue 8. Kommext
TPYIIIOBBIX H Kaspersky Endpoint Security
uHAMBUAYaNbHEIX | MS Access 2016
KOHCYJIbTaIUH, MS Project Pro 2016
TEKYILIEro MS SQL Server 2019
KOHTPOJIA U MS SQL Server Management
MIPOMEXXYTOUHOH Studio 18.8
aTTecTaIuu, MS Visio Pro 2016
camocrosTenbHol | MS Visual Studio Community
paboThI. Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox

PostgreSQL

IntelliJ IDEA

PyCharm Community Edition

Eclips

Adobe Reader DC

Embarcadero RAD Studio XE8

Arduino Software (IDE)

NetBeans IDE

ZEAL

Klite Mega Codec Pack

208 [Tomemenue nmns Windows 10 Pro RUS 19 nocamouHBIX MecT, pabodee MEeCTO IPEIOaaBaTENs,
IIPOBEICHUS 7-Zip 10 xommerotepos H97-PLU/INTEL 15-4460/DDR3-1333-
3aHATHI Sunekc bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JICKIIMOHHOTO Mozilla Firefox PCle GBE
THUIA, LibreOffice 9 xommbroTepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOI0 LibreCAD 2666-16I'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabot (kypcoBbix | Notepad++. 1 kommbroTep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-

MPOEKTOB),
IPYNNOBBIX U
WHIVMBUYaIbHBIX

1C:Ilpeanpusitue 8. Kommuekr
Kaspersky Endpoint Security
MS Access 2016

8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
HD-5700 Realtek PCle GBE
10 monutopos Philips 274E5QSB 27~




KOHCYJIbTALUH, MS Project Pro 2016 1 monuTop Samsung SyncMaster E1720

TEKYILEro MS SQL Server 2019 11 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb

KOHTPOJIA U MS SQL Server Management 1 mpunTep HP LaserJet 1018

IIPOMEKYTOUHOM Studio 18.8 1 xommyTtaTop Heynpasnsemslit TL-SG1024D

aTTeCTALUH. MS Visio Pro 2016 MexaucuuruinHapHas saboparopHas cranuus NI ELVIS 11 u
MS Visual Studio Community IO Circuit Design Suit
Edition Jlaboparopusi cCXeMOTEXHUKH (HEOOXOAMMO HAINYHE JIal.
Visual Studio Code crannuu ELVIS) Ilpaxtukym no nupoBbIM dIeMEHTaM
Blender BBIYHCIIATEIBHON 1 HH(QOPMALOHHO-U3MEPHTEIBHOM
Gimp TeXHHUKHN (HEOOXO0AMMO HAIMINE Ta00paTOPHOIl CTaHIINU
Maxima ELVIS) Jlaboparopust mpoekTupoBaHUe MU(YPOBBIX YCTPOUCTB
Oracle VM VirtualBox u nporpammuposanust [IJIMC (Heo6xonumo Hamuuue
StarUML V1 nabopatopHoii craniuu ELVIS) Kommtekt akceccyapon NI
PostgreSQL myRIO Starter Accessory Kit (ormroransro) Komrmrexr
IntelliJ IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JIabopaTopust mporpaMMHApPOBAHI
Adobe Reader DC BCTPaMBaeMBIX cHcTeM JIOKaIbHBIC BEIYHCIUTEIBHBIEC CETH
Diptrace (HeobxoaumMo Hanuvue nadopatopHoit cranuuu ELVIS)
Embarcadero RAD Studio XE8 IIpombltieHHBIE HHTEP(EHCHI U TPOTOKOJIBI (TIPOrpaMMHast
Arduino Software (IDE) Bepeus) Axanemuaeckas ymmensus NI LabVIEW Ha
NetBeans IDE HEOTPAaHUUEHHOE KOJI-BO PabOUMX MECT B Ipezenax Kaeapsl.
ZEAL Arduino Robot.
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full

202 IMomemenue st 7-Zip 70 mocal0YHBIX MECT, MPEHOAABATEIECKOE MECTO, I0CKa,

MPOBEACHUS SAnnexc bpayzep MYJIBTAUMEIUIHBIN TPOSKTOP (TIEPESHOCHOH ), TIEPSHOCHO

3aHSATHIA LibreOffice HOYTOYK

JICKIIMOHHOT'O THIIA

8. METOMYECKHE YKA3AHUA /UIA OBYYAIOIIIUXCA 11O OCBOEHHUIO JUCHHUIIJIMHBI (MOZAY JISA)

B cootBerctBru ¢ TpeboBanusiMu @TOC BO mo HampaBieHHIO MOATOTOBKH pPeann3alusi KOMIETEHTHOCTHOTO TIOAX01a
HpeIycMaTpUBAaET UCTIOIb30BaHHUE B YUEOHOM MPOLIECCe aKTUBHBIX M MHTEPAKTUBHBIX ()OPM IPOBEICHUS 3aHATHI (pa3bop
KOHKPETHBIX 3a/1a4, IPOBEJCHHUE OJIMII-0IIPOCOB, HCCIIEI0BATEIBCKHE PA0OTHI) B COYCTAHNH C BHEAYIUTOPHOW pabOTOH C IETIBI0
(hopMUpPOBAHUS U Pa3BUTHS NPO(HECCHOHATHHBIX HABBIKOB O0YJaIOITHXCH.

Jlexumonsnsle 3ausatus gonoiustorcs 113 u pasnuuneiMu popmamu CPC ¢ yueGHOM 1 HayuHOH uTeparypoil B mponecce Takoit
PaboTHI CTYCHTHI IPUOOPETAIOT HABBIKU TIIYOOKOTO UTCHUS» - aHAIN3a U HHTEPIIPETAINH TEKCTOB 110 METOOJIOTHH U METOIUKE
JVICITUTIIAHEL

Y4eOHBIit MaTepHall 10 JUCHHUIIINHE « BBICOKOIPON3BOAUTEIFHBIE BEIYUCIUTENBHBIE CHCTEMBI». Pa3eieH Ha JJOTHIECKU
3aBepILIECHHbIE YacTh (MOYIIH), OCIIE U3Y4EHHs], KOTOPBIX NPeaycMaTpUBaeTcs aTTecTalys B (JopMe IMCbMEHHBIX TECTOB,
KOHTPOJIBHBIX PadoT.

PaboTs! onieHuBaoTCA B Oajnax, cyMMa KOTOPBIX JTaeT PEUTHHT KaXI0To o0ydaromerocs. B 6amrax oneHHBaOTCS HE TOIBKO
3HAHUS U HABBIKU O0YJaIOMIUXCs, HO U UX TBOPYECKHE BO3MOXKHOCTH: aKTHBHOCTb, HEOPAHHAPHOCTD PEIICHUI TOCTaBIEHHBIX
npodaeM. Kaxxaplii Moaynb yaeOHOW AUCIUILIMHEI BKITIOYAET 00sI3aTeNbHbIC BUABI padoT — jiekuuny, [13, pasmuunsie Buas CPC
(BBITIOJTHEHUE JOMAIITHUX 3a[aHAH [0 PEIICHHUIO 3a/1a4, MOJTOTOBKA K JICKINSAM U MIPAKTHIECCKUM 3aHATHAM).

dopma TeKyIEero KOHTPOJIs 3HaHUH — paboTa CTyIeHTa Ha MPAKTHYECKOM 3aHIATHH, onpoc. Popma MPOMEKYTOUHBIX aTTeCTalui —
KOHTpOJIbHAs paboTa B ayIUTOpUH, JOMaIIHssL paboTa. ViToroBas ¢popma KOHTPOIIS 3HAHMI 110 MOJY/ISIM — KOHTPOJIbHAS padoTa ¢
3aagaMu 110 MaTephairy MOIYJIS.

Mertoamueckne yka3aHHs 110 BEITOJHEHHIO BCEX BUIOB YIEOHOH pabOTHI pa3MEIeHBI B 3IEKTPOHHOI 00pa30BaTeIbHON cperie
aKaJeMHH.

Meroandeckue ykazaHus U MaTepHaibl O BUIAM yI€OHBIX 3aHATUH MO TUCHUIIMHE:

Bun yueOHBIX 3aHATHIL, paboT - Opranu3amus AesSTeTbHOCTH 00yJalomerocs

Jlexuust - Hamycanue KOHCIEKTa JEKIUi: KPaTKO, CXeMaTHYHO, ITOCIEA0BATENFHO (PUKCHPOBATE OCHOBHBIE TIOJIOKEHUS, BBIBOIBI,
(opMynHpOBKH, 0000IICHNS, OTMEUYaTh BasKHBIE MBICIIH, BBIJCIIATH KIIOUEBbIE CJIOBA, TePMUHBL. [IpoBepka TepMHUHOB, MOHATHH ¢
TIOMOIIBIO SHIMKIIONEINH, CIIOBapel, CIPAaBOYHUKOB C BEIITUCHIBAHNEM TOJIKOBAHHH B TeTpaab. O003HAYUTE BOIIPOCHI, TEPMUHEI,
MaTepHa, KOTOPBIA BBI3EIBAET TPYIHOCTH, MOMBITATECA HANTH OTBET B PEKOMEHIYEMOH JIUTEpaType, €CIIM CaMOCTOATEIFHO HE
ynaércst pa3o0paThes B MaTepuaie, He0OX0ANMO chOPMYIHPOBATE BOIIPOC U 3a/1aTh NPETIOIABATEIII0 Ha KOHCYIBTALNH, Ha
NpPaKTUIECKOM 3aHATHH.

Ipaktrueckne 3ansaTns - KoHCIIekTHpOBaHNE HCTOYHUKOB. PaboTa ¢ KOHCTIEKTOM JIEKIIHIA, ITOITOTOBKA OTBETOB K KOHTPOJIEHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHIYEeMOI TUTepaTypsl, paboTa ¢ TEKCTOM. BhINOIHEHHE TPAKTUYECKHX 337a4 B HHCTPYMEHTAIBHBIX
cpenax. Beimonnenue npoexros. Perenne pacuéTHo-rpadMIecKuX 3a/laHui, pelIeHne 3a/1a4 110 aaropuTMy 1 JIp.
CamocrostensHas pabota - 3HAKOMCTBO ¢ OCHOBHOM M JONOJHUTENBFHOH JIUTEpaTypoi, BKIIFOUas CIpaBOYHBIC H3JaHUS,
3apyOeKHbIe HICTOYHUKH, KOHCTIEKT OCHOBHBIX MOJIOKCHUH, TEPMUHOB, CBEICHNH, TPEOYIOIIXCS AT 3aIIOMIHAHNS U SBIISIOIIUXCS
OCHOBOIIOJIATAIOIUMH B 3Tol TeMe. CocTaBleHHe aHHOTAIMH K IPOYUTAHHBIM JINTEPATypPHBIM HCTOUYHUKAM H JP.

9. METOJUYECKHUE YKA3AHUSA OBYYAIOIIMUMCH IO BBINMOJHEHUIO CAMOCTOATEJIBHOU PABOTBI




OCHOBHBIMH 33J]a4aMH CaMOCTOSATEIIFHON paOOTHI CTY/EHTOB, SBISIOTCS: BO—TIEPBEIX, TPONODKCHNE N3YyICHHS AUCIUIUIHHEI B
JIOMAIIHUX YCJIOBHX 110 IPOrpaMMe, IIPEAI0KEHHON IPEnoJaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYJECHTAM UHTEPECA K TEXHUYECKON
Y MaTeMaTHYECKOH JIMTEpaType, MHKEHEpHOMY Jieity. M3ydeHue u nznoxeHnue HHGpOpMalnH, ITOJIy4eHHON B PE3yJIbTaTe N3y4CHUs
HAy4YHOMH JINTEPaTyphl M MPAKTUYECKHX MaTEPUAIIOB, IPEANOaraeT pa3BUTHE Y CTYJJCHTOB KaK BJIafcHHs HABBIKAMHU YCTHOW peuu,
TaK ¥ CIIOCOOHOCTEH K 4eTKOMY NICEMEHHOMY M3JI0KCHUIO MaTepHaa.

OcHOBHOM (hOPMOIT KOHTPOJIS 32 CAMOCTOSTENBHOM pabOoTOi CTYJeHTOB SBISIFOTCS MPAKTUIECKUE 3aHITH, a TAKXKE eXKeHeJeTIbHbIe
KOHCYJIbTAI[MX TIPETIOJaBaTeNsl.

[MpakTrdeckue 3aHATHS — HanOoJIee MOAXOISIIee MECTO s (QOPMHUPOBAHHUS YMEHHUS IPUMEHATH NOTyIeHHbBIC 3HAHNUS B
IIPAKTUYECKOH JEATENbHOCTH.

[Ipu moAroToBKe K MPaKTUUECKUM 3aHATHAM CIeIyeT COON0AaTh CHCTEMAaTUYHOCTD U MOCNIEA0BAaTENIbHOCTS B paboTe. Heobxoaumo
CHayaJla BHIMATEIbHO 03HAKOMHTBCS C COJCPXKAHUEM IUIaHa MPAKTHYECKUX 3aHATHH. 3aTeM, HalTH B y4eOHOI uTeparype
COOTBETCTBYIOIINE PA3/eIIbl U IPOIUTATh X. OCBaMBaTh U3ydaeMbIif MaTepHaI cleqyeT 1Mo JacTaM. [locime u3ydeHus kakoi-mmuoo
TEMBbI WIIU €€ OTJCTBHBIX Pa3elIoB HeOOXOJMMO MOTydIeHHbIC 3HAHUS [IPUBECTH B CUCTEMY, CBSI3aTh BOSHHO BECh IPOPAOOTAHHBIH
Mmartepuai.

[Tpu mogBeIeHNN HTOTOB CAMOCTOSTENBHOH paboTHI TpenogaBaTeIeM OCHOBHOE BHIMAHHUE JOJDKHO YACIATHCS pa3dopy U OICHKE
Iy4qimux padoT, aHaIH3y HeIO0CTaTKOB. [10 mpeayioxKeHUIo MperoAaBaTelis CTYICHT MOXKET H3JI0KHUTh COJCPKaHNE BEITOITHEHHOH UM
NUCbMEHHOH paboThl Ha MPAKTHYECKUX 3aHITHIX




