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1. HEJIX OCBOEHUSA JTUCIIUITIJIMHBI (MOAYJIS)

1.1

Ienmpro OCBOCHUS AUCIUILINHEI ABJIIETCS (OPMUPOBAHHUE KOMIIETCHINH 00yJaroIerocs B 001acTi HHGOPMAIIMOHHBIX 1
KOMMYHHKALIUOHHBIX TEXHOJIOTHH.

1.2

JucrumnHa «CrcteMsl aBToMatH3upoBanHoro npoektuposanus (CAIIP)» umeet nensto uzyderne 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

21

TpeGoBanus K npeIBapUTEIbHOIl OATOTOBKE 00y4aIOLIErocs:

2.1.1

3HaHUS U HaBBIKU MOJIYYCHHBIC B IMTPOLECCE N3YUCHHUA JUCHUIIIINH 6aKanaBpI/IaTa MaTr€éMaTuka u (1)I/ISI/IKEI.

2.2

JAucuuniannbl (MOAY/JaHM) U MPAKTHKH, IS KOTOPBIX 0CBOCHHE JAHHOM JUCHMIIMHBI (MOAY/15) HE00X0AMMO KaK
npeaiiecTBymoLIee:

221

ABTOMaTI/I3aLII/I${ TEXHOJIOTUYECKOT'O MPOCKTUPOBAHUA

222

ITpousBoxacTBeHHas npaktika: HaydHo-uccnenoBarensckas pabora

223

HpOI/I?;BOl[CTBeHHaSI IIPAKTHUKaA: Hpel[}II/IHIIOMHaH TIpaKkTUuKa

224

BrimonHeHMe 1 3aIMTa BBITYCKHOH KBATH(UKAIHOHHON pabOTHI

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

4. CTPYKTYPA 1 COIEPKAHUE JUCHUILINHBI (MOLY.JIST)

Kon

HaunmeHoBaHHe pa3iesioB H TeM /BU] Cemectp | Yacos | Komneren- | Jluteparypa u aa. pecypebl | Ilpakr

3aHATHUS 3aHATHA/ / Kype 10701 . MOAT.

Paznen 1. Paznen I. CAD-cucTemMbl

1.1

CAD-cucremsr /Jlex/ 1 2 OIIK-5.1 JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
OIIK-5.2 J12.4 J12.5713.1
OIIK-5.3 215253

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

1.2

CAD-cuctems /IIp/ 1 2 OIIK-5.1 | JI1.1JI1.2 JI1.3J12.1 J12.2 J12.3
OIIK-5.2 J12.4 J12.5J13.1
OIIK-5.3 313233

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3




1.3

CAD-cuctremsr /Cp/

36

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
0103233

Pasgen 2. Pazgen II. CAE-cucreMsbl

2.1

CAE-cucremsl /Jlex/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
01032953

2.2

CAE-cuctemsr /TIp/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
313233

23

CAE-cuctemsr /Cp/

24

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
313233

Pasnen 3. Pazgen III. CAM-cucrembl

3.1

CAM-cucremst /Jlex/

OIIK-5.1
OIIK-5.2
OIIK-5.3
OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.1 J11.2 J11.3J12.1 J12.2 J12.3
J12.4 J12.5J13.1
013233




32 CAM-cuctems! /IIp/ 1 2 OIIK-5.1 | JIL.1JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-5.2 J12.4 J12.5J13.1
OIIK-5.3 0103233

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

33 CAM-cuctemsr /Cp/ 1 30 OIIK-5.1 | JI1.1JI1.2 J11.3J12.1 J12.2 J12.3

OIIK-5.2 J12.4 J12.5J13.1
OIIK-5.3 01032353

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

Paznen 4. [Ipomeskyrounasi aTrecranus

4.1 3auer /KAD/ 1 0,2 OIIK-5.1 | JIL.1 JI1.2 JI1.3J12.1 JI2.2 JI2.3

OIIK-5.2 J12.4 J12.5J13.1
OIIK-5.3 313233

OIIK-6.1
OIIK-6.2
OIIK-6.3
OIIK-7.1
OIIK-7.2
OIIK-7.3
OIIK-1.1
OIIK-1.2
OIIK-1.3

5. OHEHOYHBIE MATEPHAJIBI

5.1. KoHTpoJIbHBIE BONIPOCHI U 3a/IaHUS

1.OcHOBHBIE TUIIBI U 0a30Bast (PYHKIIMOHAIFHOCTH CHCTEM aBTOMATH3UPOBAHHOTO MMPOESKTUPOBAHUS M3/1C/IHI MAITHHOCTPOCHHSI.

2.I'eomeTpuueckoe 1 BapuallmoHHoe MonenupoBanue B CAIIP.

3.3amauu yIOBJIETBOPEHUS T€OMETPUUECKUM OIPaHUUICHUAM U IapaMeTPUUYECKON ONTHMU3ALMH.
4 Nuxenepusle napamerpsl B CAIIP.

5.ITapamerpudeckast ontumusanus B CAIIP.

6.KoHuenuus «4epHoro sAuMKa» B KOHTEKCTE napaMeTpudeckoil ontumusanuu B CAIIP.
7.1luxn oOHOBIEHUS Moxenn npu ontuMusanuy B CAIIP.

8. Tunuunbie oTHOMEHUs 6a3bl 3HaHU CAD-cucTeMel.

9.Mertons! 3aganus B CAIIP skcniepTHBIX 3HaHUH.

10.0co6ennoctu o6maunbix CAD - mpuiosxeHui.

11.0cob6ennoctn mnatdopm CAD - cuctem.

12.MlccnenoBanue KMHEMATUKY M JUHAMUKY u3enuil MmamuHoctpoerns B CAITP.
13.ITporpammbr CAIIP my1st npoeKTUPOBAaHUS MTEYATHBIX TUIAT U CXEM.

14.MaTtemaTHueCKHii anmnapaTr KOHEYHO-3JIEMEHTHOIO aHaIU3a.

15.Coco0b1 TOCTPOEHUS CETOK JISl METO/Ia KOHEUHBIX 2JIEMEHTOB.

16.0061mmas cxema KOHeUHO- 1eMeHTHOro aHanu3a B CAE cuctemax v mpuMephl TAKUX CUCTEM.
17.Pacuer nedopmanuu Tena o Harpyskoit B CAE cucremax.

18.MeToarKa MpUMEHEHUST METO/Ia KOHEUHBIX JIEMEHTOB JUTSI PENICHNUS 3a/1a4r pacyera neopMaiunil Tena 1o Harpy3KOoi.
19.0cobeHHOCTH IPUMEHEHUS] METOIa KOHEUHBIX DJIEMEHTOB ISl Pa3IMYHBIX KIACCOB (PU3MUYECKHX 3a/1a4.
20.0co6ennoctn o6naunbix CAE-npunoxeHuid.

21.0cob6ennoctu mnatdopmenHsx CAE-cucrem.

22 ApXUTEKTypa CTaHKa C YHCIOBBIM MPOrpaMMHBIM ypasieHueM (UITY)

23.0OcHOBBI IPOrpaMMHUpPOBaHUs cTaHkoB ¢ YUITY.

24 TI'enepanus nporpamm aiist ctankos ¢ YITY no CAD mozpensim.

25.Metop! OBICTPOTO MPOTOTHITUPOBAHHS M H3TOTOBJICHUS.




26.BuptyanbHas MHXXEHEpHs U IH(POBOE IPOU3BOACTBO.

27.1ludpoBoii MaKeT U3AeNHs U ClIeHU(HUKALNST MaTCPHAIIOB.

28.CucTeMBbl yrpaBJiIeH!s JaHHBIMA 00 H3/ICIHH.

29.0co6erHocTr 001a9HBIX CAM-TIPHITOKEHHIH.

30.0Ocobennoctu miatgopmenHsix CAM-cucteM.

31.ABTOMaTHYECKas TPACCHPOBKA NEYATHBIX IUIAT, ¢ Ucnoib3oBaHueM CAM-nporeccopa.

Crucok 3agaHuil co cBOOOTHO KOHCTPYHPYEMBIM OTBETOB

3anganue 1.

Co3aHne NpUHIUITHATEHON CXEMBI

Bribepure Bamry OubanoTeky Ha nmanesnu oubauorek. Kak Toapko oHa BeIOpaHa, CIMCOK KOMIOHEHTOB OMOIMOTEKH 0TOOpaXKaeTcst
cieBa oT paboueif obnacTu. B 3T0ii OMOIMOTEKE MBI COXPAaHMIIN BCE KOMITIOHEHTHI C IMIPUKPETUICHHBIMU KOPITyCaMH, HEOOXOIUMBbIE
JUISL CO3/TaHMS CXEMBI M TUTATHI HAIIeTO TIPOeKTa. Tereph YCTAHOBHTE HECKOJIBKO KOMITOHEHTOB M3 3TOTO CIHCKA.

IMompoOyiiTe anbTepHATUBHBIC CHOCOOBI YCTAHOBKH, PACCMOTPEHHBIE B TEOPETUIECKOH JYacTH paHee.

PaccraBbTe Bce HE0OXOMMbIE KOMITIOHEHTHI C OMOIMOTEKN B HY)KHOM KOJIMYECTBE. 11 coeAMHNTE UX B CXEMY, UCTIONb3Ys TMHUU
CBSI3H, CETEBBIC IOPTHI, IMHBI M COSTMHEHUS 0e3 CBs3el, YTOOBI MOIydIiIach CXeMa, OX0Kas Ha PUCYHOK HIDKE:

3amanue 2

Co3zpnaiiTe ceHcopsI I cxeMbl B 3a1anun 1. B HeoOxonuMo 1cnonb3oBaTh HepapXuiecKyto cTpyKTypy. IlockonbKy Bee miecTb
CEHCOPOB OMHAKOBEIE, TO JOCTATOYHO Oy/IET OJJHOTO HePapXUUecKOTo OJI0Ka, KOTOPHIM MBI YCTAHOBHM Ha CXeMe MIeCTh pas3.
Co3snaitre HoBbIH JuCT ("TloMeHsHiTe TUI THCTa Ha HepapXUUeckuil 6110k). 3aTeM 100aBbTE HECKONBKO HY)KHBIX KOMIOHEHTOB U3
paHee co3JaHHOM OMOJIMOTEKH ¥ HOAKIIOUYUTE UX K CETSIM Ha IIEPBOM JIMCTE C MIOMOILBIO HePapXUUECKUX BBIBOJOB. [ l100anbHbIe
CETH JUIS 3eMJIM M TUTaHUS MOSBATCS aBTOMATHIECKH B CIICICTBHUH HUCIIOB30BAHMS OMHOTHUITHBIX CETEBBIX IIOPTOB BO Bee cxeme. B
UTOTE JJOJDKHO MOTYIUTHCS:

Jst Toro, 4ToObI KCHOJIB30BaTh HEPAPXUUECKHUIT OJIOK B OCHOBHOM CXeMe, IOIKIIOUUTE BXOJI M BBIXOJ OJIOKa K HEPAPXUIECKUM
BBIBOZIaM. BepHUTECh HAa OCHOBHYIO CXeMYy M J100aBbTE HEPAPXMUECKUI OJIOK HECKOIBKO pa3. [ToaKiIrounTe BXO/BI M BHIXOABI OJIOKOB
K CEeTsIM Kak IT0Ka3aHO Ha PUCYHKE.

3amanue 3

ITpeobpa3oBaHKe CXEMHI B IUIATY

3amyctute PCB Layout. Hactpoiite 6n6mroTekH. Y CTaHOBHTE €IIe HECKOJIBKO KOPITYCOB, JKENAaTeIbHO U3 PAa3HBIX ONOIHOTEK.
Cozpaiite enie Heckoibko ceteil. OTkpoiite "TpaccupoBka / Tabnuma csizeit". BeIBOIbI MOKHO 100aBUTh WIH YAAJIUTH K/U3
BBIOpaHHOU ceTH. B 3TOM ke OKHE MOKHO JTOOABIIATH M YIAIATH CETH.

ITocne 3arpy3ku cxeMbl, Ha pabodei 00acT OyIyT pacroiaraTbcsi BCe KOMIMOHEHTHI, @ MKy HUIMUA CHHUMHU JIMHASIMHU
0TOOpaXkaThesl HY)KHBIE CBSI3H. M3HaUanbHO KOMIIOHEHTHI PAacoararoTcsi abCOMIOTHO Xa0THYHO. VX yIoOpsSABIYMBAIOT PSIOM C
TPaHMIAMH ILJIATHI.

3anmanue 4
Cozpaiite rpaHUIIbI IJIAThl B COOTBETCTBUU C YEPTEKOM

3aganue 5

Brmonaute noaroroBky CAD k TpaccupoBke:

Jlo6aBUTh c10M M HACTPOUTH UX MapaMeTpsl; JJo0aBUTh U OTpeIaKTUPOBATH CTHIIN IIEPEXOJI0B; CO3/1aTh KIACChl ceTel 1
OTPEIaKTHPOBATh UX MAPaMETPHI; JOOUTh Oapbephbl TPACCHPOBKH.

3amanue 6
BBIMONHUTD MO3UIIMOHUPOBAHHE KOMITOHEHTOB TUIAThl HA OCHOBE MPOEKTa C KOMIIOHCHTaMH, CBSA3SIMH M TPaHUIIaMHU TUIaThl. Bee
CJIOH, KJIACCHI CETEH M CTHII MEPEX0I0B HACTPOCHBI:

3amanue 7
Ha ocHOBe npeiioKeHHOT0 POEKTa BHITIOIHUTH PYYHYIO M aBTOMATHYCCKYIO TPACCHPOBKH IIIATHI.

3aganue 8
Ha ocHOBe npenioxeHHOT0 IPOESKTa BHIOIHUTH MAPKUPOBKY KOPITYCOB.

3aganue 9
BbINOAHUTE TPacCUPOBKY NEYATHOM IIATHI AJIS SJIEKTPUUYECKON IPUHIIUINAIBHON CXEMBI,
coznanHoit B DipTrace Schematic

3aganue 10

IomyunTs yepTexu cOOPKH y MIPENoAaBaTeNs, U3yIUTh €e.

Br16upats Hanbosee paloHalIbHYIO OCIIE0BATEIbHOCTh CO3AaHUs COOPOK.

IMoctpouts cbopku B cucteme MecSoft FreeMILL for Visual CAM.

Coxpanbnm 3D mozenu c60pok B KOMIBIOTEpPE B OTAENBHOI Mmanke. [Ipu 3TOM ciiemayeT MOMHHTB, 9TO UMs (aiiia cOOpKH, a Takxke
Ha3BaHMS 1AMOK B ITyTH COXPAaHEHHs! JIOJDKHBI COJEPKATh JIUIIb JIJATUHCKHE CUMBOJIBI U LIU(PEL.




Bamanune 11

[TonyyatoT uepTexu nerayelt y mpenoaaBartess, U3y4aloT U aHATU3UPYIOT UX.

Bri6uparot crioco6 moydeHus 3ar0TOBKHY U pa3pabaThIBAIOT TEXHOJIOTHYECKHUIT IPOIecC U3TOTOBICHUS AeTalel, BKITIodasi BEIOOD
PEXYIIEro ¥ BCIIOMOTaTeIbHOTO MHCTPYMEHTOB, Ha3HAYSHHE PEKUMOB PE3aHMUS.

PaspabatsiBaroT 3D Mozens 3aroTOBKH.

BrImonHSIOT HAJTOXKEHUE B IIPOCTPAHCTBE cOopku 3D Mozenelt neTanu u 3aroTOBKH C y9€TOM Ha3HAUE€HHBIX NMPUIYCKOB. Takxe B
cOOpKy 100aBISIOT MPUCTIOCOOTIEHNE MITH €T0 IEMEHTHI, B3aMMHO YBS3bIBas €r0 MOJIOKEHUE C 3aTOTOBKON U AETANBIO.
OcyIecTBasAIOT MoAeIupoBanue 06padboTku B cucreme MecSoft FreeMILL for Visual CAM.

Coxpansrot Qaiiurel 00pabOTKH JeTanei B KOMITBIOTepe B OTACIBHON HaIke, HaKIMasi KHOTIKY COXpaHNTh Ha CTaHIapTHOW ITaHEeIH.
[Ipu 3TOM CcremyeT MOMHHTB, 9TO UM (paiiyia MOJENH, a TAK)Ke Ha3BaHUS MAIlOK B IMyTH COXPAHEHHS JOJDKHBI COAEPIKATH JIHIIIb
JIATUHCKUE CUMBOJIBI U IIU(PHI.

3aganue 12

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

Bei6upatot Hanbosee paluoOHaIbHYIO IOCIEI0BATENBHOCTD IIOCTPOECHUSI TPEXMEPHBIX MOJENeH AeTane.

Ctpost Monenu netaneii B cucreme MecSoft FreeMILL for Visual CAM.

4. Coxpansor 3D Moaenu geraneil B KOMIBIOTEPE B OTAEIBHOM MaIKe, HAXKKUMas Ha KHONKY COXpaHUTh HA CTaHIAPTHOU IAHEINH.
IIpu 3TOM cegyeT MOMHUTB, 4TO UMS (paiiia MOJENH, a TAK)Ke Ha3BaHUS MAMoK B MyTH COXPaHEHHs JOJKHBI COAEPIKATh JIHIIIb
JATHHCKNE CUMBOJIBI M IU(PHI.

5.2. Tembl NUCbMEHHBIX PadoT

TeMsI pedepaToB 10 JUCIUIUINHE

«CucTeMbl aBTOMaTU3UPOBAHHOTO IPOSKTHPOBAHUS

. BIM texHOnOrNM B MPOEKTUPOBAHUH.

. ABTOMAaTH3a1Us IPOEKTUPOBAHUSA 3IEKTPOHHBIX ycTpoiicTB EDA.
. ApxutextypHo-cTpoutensHsie CAIIP.

. Bugsl o6ecieuenus CAIIP.

. Berbop xonnenmuu padots! Hag npoekramu B CAD cucremax.

. Ucnonb3oBanue CAIIP B urposoii uuayctpuu.

. Ucrions3oBarne CAIIP B MammHOCTPOCHUH.

. Ucrionp3oBanne CAIIP aist pereHus 3a1a4 IPOSKTHPOBAHUS 00BEKTOB HH(BPa- CTPYKTYPHL.
. Ucrronp3oBanne CAIIP nipu pa3paboTke BUACOUT.

10. Ucropus passurust CAIIP.

11. Knaccudpukanuu CAIIP.

12. MeToapb! yaydllieHus KauecTBa MPOESKTUPOBAHHUS.

13. Moo6wunsnsie npunoxenust CAITP.

14. Haznauenue I1O Autodesk Map 3D u ero ocHOBHBIE MOIYIH.
15. Ha3nauenwue I10 RasterDesk.

16. Haznauenue CAIIP ArchiCAD.

17. Haznauenne CAIIP Autodesk AutoCAD.

18. Haznauenue CAIIP Autodesk Civil 3D.

19. Haznauenune CAIIP Autodesk Fusion 360.

20. Haznauenne CAIIP Autodesk Inventor.

21. Haznauenue CAIIP Autodesk Revit.

22. Haznauenue CATIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenue CAIIP nanoCAD.

25. Haznauenune 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. ITapameTpruyeckoe MOAECTUPOBAHUE.

31. Pabota c Tpaccamu (co3nanue, penaktuponanue) B cpeae CAITP.
32. Pabota ¢ mudpoBoii Mozensio penbeda, peaakTHPOBAHKE TOBEPXHOCTEH, B Cpesie
CAIIP.

33. Pabota co cnoxxabIMU 00bekTamu B cpene CAIIP.

34. PazButue obnaunbix TexHonoruit CAIIP.
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2 35. Paznuuue I'C u CAIIP.

36. Cucrema ynpasieHus 1aHHbIME 00 u3aenuu PDM. OcHoBHbIE QyHKUINU.

37. Co3nmanue ropusoHTaiei u noctpoenue npoduieit B cpene CAIIP.

38. Cosznanue npoekra B cpene CAIIP. PenakTupoBaHue U U3MEHEHNE NapaMeTPOB HACTPOMKH IIPOEKTA.
39. CnennansHOe 000pynoBaHue, ucrnoiab3yemoe CAIIP.

40. CpaBHUTENBHBII aHATHU3 CHCTEM aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUSL.




41. Cpencta umxeneproro ananusa CAE.

42. Cpencrtsa IiaHUpOBaHusl TeXHOMOrnueckux npoueccoB CAPP.
43. Crangaptsl Enunoil cucteMbl KOHCTPYKTOPCKON TOKYMEHTALHUH.
44. Texuonorun Autodesk B punbmax.

45. Texnonoruu PLM.

46. TexHOIOrMH Fr€OMETPUIECKOTO MOJETUPOBAHHSI.

47. llenn aBTOMaTU3aLUU IPOEKTUPOBAHUSL.

48. Opomtonus 3D mpoeKTHpOBaHMUS.

49. DneKTpOHHBIC YEPTEKHU.

50. Dtans! Beibopa CAIIP.

51. DTansl ONBITHO-KOHCTPYKTOPCKUX padoT.

5.3. ®oHA OLICHOYHBIX CPEACTB

TeMms! pedepaToB MO JUCIUIIINHE

«CucteMbl aBTOMaTU3UPOBAHHOTO MTPOSKTUPOBAHMSD)

. BIM TexHOIOTHY B IPOEKTUPOBAHUH.

. ABTOMAaTH3a1Us IPOEKTUPOBAHUSA 3IEKTPOHHBIX ycTpoiicTB EDA.

. ApxutextypHO-cTpoutensHsie CAIIP.

. Bunsr o6ecrieuenus CAIIP.

. Berbop xonnemnmmn padots! Hax npoektamMu B CAD cucremax.

. Ucrionp3oBanne CAIIP B urpoBoi HHIYCTPHH.

. Ucnonb3oBanue CAIIP B MalImHOCTPOCHUU.

. Ucnonb3oBanmne CAIIP mis penieHus 3aaad MpOSKTHPOBAHUS 00BEKTOB HH(Pa- CTPYKTYPHI.
. Ucrionp3oBanne CAIIP nipu pa3paboTke BUAEOUTP.

10. Ucropus passutust CAIIP.

11. Knaccudpukaruu CAIIP.

12. MeTonpl yaydIlIeHus KauecTBa IPOEKTUPOBAHUS.

13. Mo6unsnsie npunoxenust CAITP.

14. Hazunauenue I1O Autodesk Map 3D u ero 0OCHOBHBIC MOZYJIH.

15. Haznauenwue I10 RasterDesk.

16. Haznauenne CAIIP ArchiCAD.

17. Haznauenue CAIIP Autodesk AutoCAD.

18. Haznauenune CAIIP Autodesk Civil 3D.

19. Haznauenne CAIIP Autodesk Fusion 360.

20. Hasnagenue CAIIP Autodesk Inventor.

21. Ha3nauenune CAIIP Autodesk Revit.

22. Haznauenue CAIIP Bentley MicroStation.

23. Haznauenue CAIIP

CATIA.

24. Haznauenue CAIIP nanoCAD.

25. Haznauenne CATIIP SolidWorks.

26. Haznagenne CATIP KOMITAC-3D.

27. O630p u cpaBHeHHE oTeuecTBeHHBIX CAIIP.

28. Oomme ceenenns o CAIIP.

29. OcHoBHble Mogynu CAIIP ¥ BO3MOKHOCTH UX IPUMEHEHUSL.

30. [TapameTpHuyeckoe MOAEIUPOBAHUE.

31. PaboTa ¢ Tpaccamu (co3nanue, penaktiuponanue) B cpeae CAIIP.
32. PaboTa ¢ nn¢poBoii MOJENbIO penbeda, pelakTHPOBaHUE TOBEPXHOCTEH, B Cpelie
CAIIP.

33. Pabota co cinoxxusiMu 00bekTamu B cpene CAIIP.

34. PazutHe 06mayHbIx TexHonoruid CAIIP.

35. Pazmuune I'YIC u CAIIP.

36. Cucrema ynpasieHust JaHHBIMU 00 u3genuu PDM. OcHoBHbIE (yHKIUH.
37. Co3nmanue ropu3oHTanei u noctpoenue npoduieii B cpene CAIIP.
38. Coznanue npoekra B cpene CAIIP. PenaktupoBaHue U U3MEHEHNE NapaMeTPOB HACTPOMKH IIPOEKTA.
39. CneuunansHoe 00opynoBanue, ucnonbyemoe CAIIP.

40. CpaBHUTENBHBII aHAIN3 CUCTEM aBTOMAaTHU3UPOBAHHOT'O POEKTUPOBAHMUS.
41. CpencrBa nnxenepHoro ananusa CAE.

42. Cpencrtsa IIaHUPOBaHMS TeXHOIOrHueckux mnpoueccoB CAPP.

43. Crangaptel EnunOM cHCTEMBI KOHCTPYKTOPCKOM JOKYMEHTAIIHUN.
44, Texnonoruun Autodesk B punpmax.

45. Texnonoruu PLM.

46. TexHOIOrUM r€OMETPUUECKOIO MOACIUPOBAHUSL.

47. llenn aBTOMaTU3aLUHU IPOEKTUPOBAHUSI.

48. Opomronus 3D npoexkTupoBaHusl.

49. DeKTpOHHBIE YEPTEHKHU.

50. Dtans! Beibopa CATIP.

51. DTanbl ONBITHO-KOHCTPYKTOPCKUX PaboT.
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5.4. l'[epeqem, BU/I0B OLICHOYHBIX CPEACTB

3amanus co cB0OOHO KOHCTpYHpyeMbIiM oTBeToM (CKO) mpeamnonaraer cocTaBieHre pa3BepPHYTOr0 OTBETa Ha TEOPETHUECKHUIMA

BoOIpoc. 3aiaHKe ¢ BEIOOPOM ofHOTrO BapuaHTa oTBeTa (OB, B 3a1aHNK JaHHOTO THIA PEIaracTcsl HECKOIBKO BapUAHTOB OTBETA,
Cpeau KOTOPBIX OJIMH BEPHBINA. 3a1aHus co cBOOOIHO KOHCTpynpyeMbiM oTBeToM (CKO) mpeamnonaraeT cocTaBlieHHE Pa3BepHYTOro
OTBETA, BKIFOYAIONIETO TIOJTHOE PEIICHHE 33/Ia4H C TIOSICHEHUSMH.

6. YHEBHO-METOJUYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemasi qutepaTypa

6.1.1. OcHOBHAas1 TUTepaTypa

ABTOpBI, COCTaBUTEIHN

3arnaBue

W3znmarenscTBO, TOI

JI1.1 |boxko A.H., OCHOBBI aBTOMaTU3UPOBAHHOIO Mocksa: OOO "Hay4yHo-U31aTeIbCKUH LEHTP
Bonocarosa T.M. MIPOEKTUPOBAHUS: Y UeOHUK NHOPA-M", 2020, URL:
http://znanium.com/catalog/document?
1d=348154
JI1.2 | JIanr B.®. [Iporpammuposanue B CAIIP: Mocksa: OOO "HayuHo-u31aTeNbCKUA LEHTP
[IpocTpaHcTBEHHOE MOJIEIMPOBAHKE amIapara NH®PA-M", 2022, URL:
BO3YIIHOTO OXJaxXJAeHUs B cpene Autodesk https://znanium.com/catalog/document?
Inventor: Yuebnoe ocobune 1d=414856
JI1.3 | SfAmgenko B. C. nanoCAD — mipocTo, 3¢ deKTHBHO, Mocksa: Pycaiinc, 2022, URL:
nepcrektuBHO. Camoyuntens CAIIP ¢ myns: https://book.ru/book/944761
YueOHuK
6.1.2. JlonosinuTeIbHAS JIUTEPATYpa
ABTODEI, COCTaBHTEITH 3arnaBue W3narenbcTBO, rOx
JI2.1 |Mycmuna . P, Mertposnorus, cranmaptu3anus u ceptudukarnms: | Mocksa: KuoPyc, 2017, URL:
[paBuxos 0. M. VYaeOHIK https://book.ru/book/921263
J12.2 | Emmus F0.M. W HHOBaMOHHBIE METObI IPOEKTUPOBAHNUS Mocksa: U3natenscto "COJIOH-IIpecc",
nevaTtHeIX miat Ha 0asze CAIIP P-CAD 200x: 2016, URL:
[IpakTudeckoe mocobue http://znanium.com/catalog/document?
id=121570
JI2.3 | byrko A.O., Ocuossl MogenupoBanus B CAIIP NX: Yue6noe |Mocksa: OOO "HayuHo-H31aTeNBCKHI IEHTP
[pynuukos B.A., rmocobue NH®PA-M", 2018, URL:
Ipipros I".A. https://znanium.com/catalog/document?
1d=302966
JI12.4 |Jlucsk B.B. Pazpaborka CATIP a51eKTpoHHOM anmaparypel: PocroB-na-/lony: U3narensctBo FOxHOTO
Y4eGHoe mocobue ¢denepanpHoro ynusepcurera (F00VY), 2017,
URL: http://znanium.com/catalog/document?
1d=339800
JI2.5 |Maptumun C.A., OCHOBBI TEOPHUH HAJIEKHOCTH HHPOPMAMOHHBIX | MockBa: Uznatenbckuii [Jom "OOPYM", 2020,
Cumonos B.JL, cucreM: YdyeOHOe ocodue URL.: https://znanium.com/catalog/document?
Xpamyenko M.B. 1d=348733
6.1.3. MeTtonnyeckue pa3padoTku
ABTOpBI, COCTaBUTENH 3arnaBue WznatenscTBo, roa
JI3.1 | Enmmn FO.M. W HHOBaIIMOHHBIE METO/IBI TPOSKTUPOBAHUS Mocksa: UznatensctBo "COJIOH-IIpecc",
neuaTHeIx m1aT Ha 6aze CAIIP P-CAD 200x: 2020, URL:
[IpakTudeckoe nocodue https://znanium.com/catalog/document?
1d=392251
6.2. Dj1eKTpOHHBIE YueOHbIe U3IaHUA U IEKTPOHHBIE 00pa3oBaTeIbHbIE pecypchl
D1 | UuTepHer yHuBepcuteT nHGOpManuoHHbix TexHonornid MHTYUT . - Pexxum noctyma:
https://www.intuit.ru/studies/courses
92 | DnekrtponHas oubmmoteyHast cucrema BOOK.ru. - Pexxum moctyna: http://book.ru
33 | DnmexTpoHHas OnbnMoTeyHas cucteMa Znanium . - Pexxum mocryma: http://znanium.com/
6.3.1. JIunieH3MOHHOE ¥ CBOGOIHO PACIIPOCTPaHsieMOe IPOrpaMMHoOe o0ecreyeHne, B TOM YHcJIe 0Te4eCTBEHHOT0
NMPOU3BOJACTBA
6.3.1.1 | LibreOffice O¢ucnsrit maker LibreOffice ITporpammuoe obecrieuenue no nuner3un GNU GPL
6.3.1.2 | Mozilla Firefox Bpay3ep Mozilla Firefox ITporpammuoe obecneuenue mo junensun GNU GPL
6.3.1.3 | fAunexc bpaysep bpayzep Aunnexc bpayzep JluneHznoHHoe coranieHne Ha UCTIOIb30BaHKe rporpamMm Sunexc bpaysep

https://yandex.ru/legal/browser_agreement/




6.3.1.4

Windows 10 Pro RUS Omneparunnas cucrema — Windows 10 Pro RUS TMoanucka Microsoft Imagine Premium — Order
Nel143659 or 12.07.2021

6.3.1.5

Notepad++. TextoBbiii penaktop Notepad++. IIporpamMmmHuoe obecrieuenue mo aunenznd GNU GPL

6.3.1.6

Diptrace IIporpammHuoe obecrieueHne EDA/CAD muist co3naHus IPHHIMITHATIBHBIX CXEM U NEYaTHBIX TUIaT JIMmeH3us st
00pa3oBaTeNbHON OpraHm3anuy. JINIEH3NOHHOE COTallleHHe ¢ OKOHEYHBIM rtob3oBareneM OO0 «Hosapm»

6.3.2. Ilepeuyensb npodeccnoHAIbHBIX 023 JAHHBIX M HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

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

6.3.2.2

POCCTAHJAPT ®enepanbHOe areHTCTBO 0 TEXHUUECKOMY PETYAMPOBAHUIO U METPOJIOIUU
https://www.gost.ru/portal/gost/

6.3.23

Konexc — IIpodeccuonansHele cpaBounsle cucteMsl  https://kodeks.ru

6324

HCO MexayHapomHasi OpraHH3aIus o cTaHAapTU3anuu https:/www.iso.org/ru/home.html

7. MTO (ob6opyroBaHue M TeXHHYECKHE CPEeACTBA 00y4eHUs1)

Ayn

HanmenoBanue

1o

OcHallenme

124

Knacrepnas
naboparopus
CepBepHbI LIEHTP
CnenuansHoe
MTOMEIICHUE JUIS
XpaHCHHS U
npoduIaKTHYeCKOT
0 00CITy)KHUBaHUS
y4eGHOTO
00opynoBaHUs

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 «TenekoMMyHUKAIMK U
CeTH»

YMKK «KommyTraTopsl
JIOKAJIbHBIX CeTew

YMKK «D1eKTpoTeXHHKA ’
AIIEKTPOHHUKA»

YMKK «HpOopMannOHHBIC
CHCTEMBI B 9KOHOMUKE

YMKK «KoprnopatusHsie
HHGOPMANOHHBIC CHCTEMBD)
YMKK "MonenupoBanue
JTAHHBIX)

YMKK "O6BexTHO-
OpPHEHTHPOBAHHBIC TEXHOIOTHI
YMKK «MH}popmannoHHbIe
TEXHOJIOTHI

YMKK «¥Ynpasnenue 6azamu
JTAHHBIX)

YMKK «CereBbie
HH(POPMALMOHHBIC TEXHOJIOT U
YMKK «TeopeTnueckne 0OCHOBBI
HH)OPMATHKI»

YMKK "OCHOBBI anropuTMHU3aLHN
U IIPOTPAMMHPOBAHUS

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 yTnaBiIeHUs
XpaHWIHUILEM ToKyMeHTOB “Kpeno
-nuanor”’

Hentp ympasnenus I[10 Kpeno
MS SQL Server 2016

Apache HTTP Server

Croiixa cepBepHas

VYupasnsronui y3en kiaactepa [SO0PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\WD5001ABYS 1 mr.

Pabounii y3en kinactepa [SO0PX-S5380\ Xeon E5345\ DDR-2-
667-8192Mb\WDS00JD\ - 16 T

CepsepHnsiit y3en Spectrus I500PX-S5380\ Xeon E5345\ DDR-
2-667-8192Mb

Cepaepnbiit y3enm DEXUS 11 IS00PX-S5380\ Xeon E5345\
DDR-2-667-8192Mb\

Kommytatop DLink

Kommyrarop DLink

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

CereBoe xpaHuuiie AaHHbIX Synology DS-418 1 mir.
MonuTtop Acer V193 1 mir.

[Ixad 2-x ABEPHBIN apXUBHBINA METAI. - 21T

Crutut cucrema AirWell 1 .

Crur-cuctema Lessar 1 .

Cucrema xonrpoiist goctyna CKAT 1200 17 1 wr

118

Kadenpa
MaTEeMaTHKH U

7-Zip
Mozilla Firefox

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




BeruncnuTensHoil | LibreOffice Monurop
TEXHHUKH. Kaspersky Endpoint Security IIpuntep HP LaserJet 1018
CriennasisHOE Adobe Reader DC M®YV Brother DCP-L2540DNR
MOMEIICHUE IS Klite Mega Codec Pack
XpaHEHUus U Java 8
npodunaktiuueckor | PDF24 Creator
0 OOCITY>KHBaHUS Etxt Antiplagiat
yueOHOTO Microsoft Windows 10 PRO x64
o0opynoBaHus DSP OEM
MS Office Professional Plus 2007
123a CnenuansHoe 7-Zip Cucremnsrii 610k AMD FX-8120 1mt
MOMeIlleHue s Snpexc bpaysep Cuctemnsrii 610k Intel Core 2 CPU 4400 11ur.
XpaHEeHUs U LibreOffice MouuTop “LG L1718S” 1 mr.
npodumaktadeckor | Notepad++. Momnwurop “BENQ CL2240” 1.
0 OOCITY>KHBAHUS Oracle VM VirtualBox Momnwurop “SAMSUNG 740m” lmr.
yueOHOro Adobe Reader DC Habop ucarpymenTos 1 wmr.
obopynoBaHus ZEAL TMasnpHas cranmusa Lukey 902 1 mT
Klite Mega Codec Pack Ipuatep SAMSUNG ML-1665 1 .
Windows 7 Pro Ipunrep SAMSUNG ML-1615 1 mt.
CDBurnerXP Kommytatop D-Link DES-1005D 1 .
Java 8 Poytep Keenetic Lite (KN-3110)1 mmr.
PDF24 Creator MMasmpauk 40 Bt nep/pyuka 1 mr.
CCleaner Jlammna HacTonbHas | wwT.
Konconp Kaspersky Security Cromn 1-tym060BbI# 1 1T,
Center Cromn 2 TymM60BBIH | mmIT.
Kaspersky Endpoint Security 11 Cron o(hUCHBIN KOMIBIOTEPHBIN 1 mIT.
ITAPYC-Bbromxer 8.5.6.1 CTONMMK KOMIBIOTEPHBIN 1 MIT.
Microsoft Office 2007 Professional | Cton 1-TyOOBBIH ¢ BepxXHEW MpUCTaBKOM 11IT.
Plus Crynbs TKaHEBBIE HA METAJIOKApKace 211T
10-Strike File search pro Ctyn aepeBsHHBIN 1T
10-Crpaiix CxanupoBanue Cetn ITeutecoc “SUPRA 1800W” 1 miT.
10-Crpaiix HBeHTapU3anus Hlypymosept “Hitachi ds12dvf3” 1 mr.
Kommsrotepos Be6-xamepa Logitech HD WebCam C525 1280*720 MicUSB -
4 wr
Iepdopatop I'pan-M 1 mr.
Muxpogon Yanmai R933 — 2 mr
Hoyt0yk Asus X541U — 1 it
IIpoextop Cactus CS-PRO.02B.WXGA-W — 1 m.
IIpoextop Acer QNX1310 — 2 mt
123 [Momerenue mis Windows 10 Pro RUS 19 mocamoYHBIX MecT, pabouee MECTO MperoIaBaTers

MIPOBEACHUS
3aHATUH
JICKITHOHHOTO
THTIA,
CEMHHAPCKOT0
THUIA, KyPCOBBIX
paboT (KypcoBBIX
MPOEKTOB),
IPYNIOBBIX U
WH/IBUAYaTbHBIX
KOHCYJbTalUH,
TEKYIIEro
KOHTPOJIS U
IIPOMEKYTOUHOM
aTTeCTaluH,
CaMOCTOSITENIbHOM
paboTHL.

7-Zip

Sunekc bpayzep

Mozilla Firefox

LibreOffice

LibreCAD

Inkscape

Notepad++.

1C:Ilpeanpustue 8. Kommnext
Kaspersky Endpoint Security
MS Access 2016

MS Project Pro 2016

MS SQL Server 2019

MS SQL Server Management
Studio 18.8

MS Visio Pro 2016

MS Visual Studio Community
Edition

Blender

Gimp

Maxima

Oracle VM VirtualBox
PostgreSQL

IntelliJ IDEA

PyCharm Community Edition
Eclips

Adobe Reader DC
Embarcadero RAD Studio XE8

19 xomnsrotepoB H110M-S2-C/INTEL Pentium G4400/DDR4
-2133-41'6/TOSHIBA HDWD105/Intel HD-510/Atheros
AR9287 Wireless

19 monuropoB LG Flatron 1718s

19 KOMIIIEKTOB KJIaBUATypa+MblIIlb

1 meynpasnsemsiit kommytatop TP-LINK TL-SG1024D




Arduino Software (IDE)

NetBeans IDE
ZEAL
Klite Mega Codec Pack
208 ITomemnienue as Windows 10 Pro RUS 19 nocamouHbIX MecT, pabodee MEeCTO MpPEnoaaBaTels,
MPOBEACHUS 7-Zip 10 xommerotepoB H97-PLU/INTEL i5-4460/DDR3-1333-
3aHATHH Sanexc Bpaysep 16I'6/SD7SB6S-128G+ST500DM002/Radeon R7 200/Realtek
JIEKITMOHHOT'O Mozilla Firefox PCle GBE
TUIA, LibreOffice 9 komnbrotepoB A320M-H-CF/AMD Ryzen 5 2600/DDR4-
CEMHHAPCKOT0 LibreCAD 2666-161'6/Apacer AS2280P4-256Gb, Toshiba HDWD110
THIIA, KyPCOBBIX Inkscape 1Tb/Nvidia GT-710/Realtek PCI-E GBE
pabot (kypcoBeix | Notepad++. 1 xommbrotep P8Z77-V-LX2/INTEL 15-3570K/DDR3-1600-
MTPOEKTOR), 1C:IIpennpustue 8. KoMmriekr 8I'6/ SSD SSDPR-CX400-128G2, WDC WS15EARS/AMD
TPYIITOBBIX H Kaspersky Endpoint Security HD-5700 Realtek PCle GBE
nHAUBUAYyanbHEIX | MS Access 2016 10 monuropoB Philips 274E5QSB 277
KOHCYJbTaIUH, MS Project Pro 2016 1 morutop Samsung SyncMaster E1720
TEKYILIEro MS SQL Server 2019 11 KOMIUIEKTOB KJlaBUATYypa+MBbIIIIb
KOHTPOJIA U MS SQL Server Management 1 mpuntep HP LaserJet 1018
IIPOMEKYTOUHOM Studio 18.8 1 xommyTaTop Heynpasnsemsiit TL-SG1024D
aTTECTALUH. MS Visio Pro 2016 MexnucuuruinaapHas nadoparopnas craniust NI ELVIS 11 u
MS Visual Studio Community 1O Circuit Design Suit
Edition JlaGopaTopust CXeMOTEXHUKH (HEOOXOIMMO HAIIIHE JIa0.
Visual Studio Code ctaniuu ELVIS) IIpakTukym 1o udpoBbIM d1eMeHTaM
Blender BBIYHCIATEIBHON 1 HH(QOPMAIIMOHHO-U3MEPHTEIHHOM
Gimp TeXHHUKN (HEOOXOAMMO HAIMIHE Ta00paTOPHOIT CTaHIINU
Maxima ELVIS) Jlaboparopust mpoeKTHpoBaHUE U(YPOBBIX YCTPOUCTB
Oracle VM VirtualBox u niporpammupoBanus [TJIMC (HeoO6xomumo Hamuuue
StarUML V1 nabopatopHoit cranin ELVIS) Kommurekt akceccyapos NI
PostgreSQL myRIO Starter Accessory Kit (onronansro) Kommrexr
IntelliJ IDEA akceccyapoB NI myRIO Mechatronics Accessory Kit
PyCharm Community Edition Kommrekt akceccyapoB NI myRIO Embedded Systems
Eclips Accessory Kit JIabopaTopust mporpaMMHApPOBAHS
Adobe Reader DC BCTPaMBaeMbIX cUcTeM JIOKaTbHBIC BEIYUCIUTEIBHBIEC CETH
Diptrace (HeoOxoaumo Hanmnuue JaboparopHoii ctanimu ELVIS)
Embarcadero RAD Studio XE8 [IpombmmuieHHBIe HHTEPHEHCH M TPOTOKOIIBI (TTPOrpaMMHAas
Arduino Software (IDE) Bepeust) Axagemuaeckas ymmen3ust NI LabVIEW Ha
NetBeans IDE HEOTpaHUYEHHOE KOJI-BO pabouux MecT B mpenenax kadeapsl.
ZEAL Arduino Robot.
Klite Mega Codec Pack
MS Office Standart 2007
NI LabVIEW Full
202 IMomemenue st 7-Zip 70 mocaloYHBIX MECT, IPEHOAAaBATEIECKOE MECTO, I0CKa,
MPOBEACHUS Supexc bpaysep MYJIBTAUMEIUIHBIN TPOSKTOP (TIEPEHOCHOI ), TIEPESHOCHOH
3aHSATHIA LibreOffice HOYTOYK
JICKIIMOHHOT'O THIIA
114 ITomerenue aisa LibreOffice 20 mocato4HbIX MeCT, pabodee MECTO Ipero1aBaTes,
MIPOBEICHUS Inkscape 15 mono6siokoB Apple IMac 21,1/Apple M1/RAM 8I'6/Apple
3aHATUN MS Visual Studio Community SSD AP0256Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
JIEKIIMOHHOI'O Edition Extreme
THIIA, Blender 5 mono0s0k0B Apple IMac 21,1/Apple M1/RAM 16I'6/Apple
CEeMHUHAPCKOTO Gimp SSD AP0512Q/GPU Apple M1/Ethernet 1000BaseT/AirPort
THUIIA, KyPCOBBIX IntelliJ IDEA Extreme
pabot (kypcoBeix | PyCharm Community Edition 1 ceteBoil HeynpasisieMblil kommyTtatop DES-1024G
IIPOEKTOB), Eclips 1 UnrepakxtuBHas nanens EliteBoard LR-75UT4017
TPYIIOBBIX U Adobe Reader DC 1 HoytOyx 15.6 HP 15-ral05ur
uHauBuayaitbHbix | MAC OS Big Sure 1 M®YV Brother DCP-1612WR
KOHCYJIbTAITUH, JetBrains PyCharm Community 1 HP Color LaserJet CP5225
TEKYIIETO JetBrains DataGrip
KOHTPOJISI U
MIPOMEXYTOYHOM
aTTecTanuy,
CaMOCTOSTEIbHOI
paboThL.

8. METOJMYECKHE YKA3AHUA /UIAA OBYYAIOIIUXCHA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOAY JISA)

B cootBerctBru ¢ TpeboBanusiMu GTOC BO mo HampaBieHHIO MOATOTOBKH pPeann3alusi KOMIETEHTHOCTHOTO TIOAX01a




IpeaycMaTpUBAET UCTIOIb30BAaHKE B yIeOHOM Mpoliecce aKTUBHBIX M HHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHI (paz0op
KOHKPETHBIX 33/1a4, [IPOBE/ICHNE OJIMI-OIPOCOB, HCCIIeI0BATENbCKUE pabOThI) B COUCTAaHUH C BHEAYJUTOPHOH paboToii C 1IeNnbI0
(hopMupOBaHUS U pa3BUTHS NPO(HECCHOHATHHBIX HABBIKOB 00YJarOITHXCH.

Jlexumonusle 3aHATHA gononusrorcs [13 u pasmuaasiMu popmamu CPC ¢ yuebHOM u HaydHOU uTepaTypoil B mporecce Takoit
pabOTHI CTYAEHTHI IPUOOPETAIOT HABBIKH «TTyOOKOT0 YTEHUS - aHAIN3a U HHTEPIPETallud TEKCTOB 10 METOI0JIOTUH U METOAUKE
JUCHUIIHHBL.

Y4eOHBII MaTepHall 110 JUCHUIUTAHE « BRICOKONPON3BONTEIFHBIC BEIYACIUTENBHBIE CHCTEMBD». Pa3IeeH Ha JIOTHIeCKH
3aBepIlIeHHbIE YacTH (MOAYNIN), TIOCIE U3ydeHHs, KOTOPBIX IpeIyCMaTPHBAETCS aTTecTays B popMe MHICEMEHHBIX TECTOB,
KOHTPOJIbHBIX PaboT.

PaboTs! oneHMBarOTCA B Oayuiax, CyMMa KOTOPBIX JaeT PeHTHHT KaKaoro o0ydaromerocs. B 6amrax oreHHBaroTCs HEe TONBKO
3HAHHS ¥ HABBIKH O0YYAIONINXCS, HO U UX TBOPYECKUE BO3MOKHOCTH: aKTHBHOCTD, HEOPANHAPHOCTH PEIICHHUH ITOCTaBICHHBIX
npobaem. Kaxxaplit Moaynb yueOHON AUCHUIIIMHBI BKIIIOYAeT 00s3aTeNnbHble BUABI padoT — nekuuu, 113, pasnuunsie Bunsl CPC
(BBINOJIHEHUE JOMAIIHUX 3aJaHUH MO PEIIEHHUIO 3a/1a4, MOJATOTOBKA K JIEKIUSAM U IPAKTUYECKUM 3aHATUSIM).

®dopma TeKyIero KOHTPOJIS 3HaHUH — paboTa CTy[eHTa Ha IPaKTHIECKOM 3aHATHH, orpoc. Popma MpoMeKyTOUHBIX aTTeCTaIHi —
KOHTpOJBHAs paboTa B ayAUTOPUH, JOMAIIH:A paboTa. iToroas popma KOHTPOIIS 3HAHUIA 110 MOAYISIM — KOHTPOJIbHAs paboTa ¢
3aJayaMu 110 MaTepUaIy MOIyIs.

MeTtonuveckre yKa3zaHHs MO BBITOJHEHUIO BCEX BUIOB YUeOHOW pabOTHl pa3MeIleHBI B 3JICKTPOHHON 00pa30oBaTeIbHON Cpeie
aKaJleMHH.

Metoauueckue ykazaHHs 1 MaTepHaibl 10 BUAAM yI€OHBIX 3aHATHI MO TUCHUIINHE:

Bun yaeOHbIX 3aHATHI, paboT - OpraHu3amys JesTeIbHOCTH 00yqatomerocs

Jlexnust - Hanmcanme KOHCIIEKTa JIEKINI: KPATKO, CXEMaTHIHO, ITOCIEAOBATENIFHO (PUKCHPOBATE OCHOBHEIE TIOJIOKECHUS, BBIBOIHI,
(hopMynHPOBKH, 0000IIEHHS, OTMEYaTh BayKHBIE MBICIIH, BBIACIATH KIIOUECBEIEC CIIOBA, TepMHUHBL. [IpoBepka TepMUHOB, IOHATHIL €
MOMOIIBIO SHIMKIIONEUH, CI0Bapel, CIPaBOYHUKOB C BBITUCHIBAHUEM TOJIKOBaHMH B TeTpaab. O603HAUUTH BONPOCHI, TEPMUHBI,
MaTtepual, KOTOPHIA BEI3EIBAET TPYIHOCTH, MOMBITATHCS HANTH OTBET B PEKOMEHYeMOH JIUTEpaType, €CIIH CaMOCTOATENIFHO HE
yaaércs pa3o0pathbCs B MaTepHaie, HeOOXOAUMO chOpMyIHPOBaTh BOIPOC U 331aTh IPETIOABATEII0 Ha KOHCYIbTAIlUH, HA
MPaKTUIECKOM 3aHATHU.

I[Npaxtiyeckue 3aHATHs - KOHCIIEKTHPOBaHHE HCTOYHUKOB. PaboTa ¢ KOHCIIEKTOM JIEKIIMH, TOATOTOBKA OTBETOB K KOHTPOJILHBIM
BOIIPOCAM, IPOCMOTP PEKOMEHIYEMOH! JTUTepaTypsl, paboTa ¢ TEKCTOM. BEIITOITHEHIE TPaKTHYECKHUX 3a1ad B MHCTPYMEHTAIBHBIX
cpenax. Bemmonnenue npoektoB. Penenue pacuéTHo-Tpaduueckux 3agaHui, pellieHne 3a1ad 0 aaropuTMy U Ip.
CamocrositenbHast paboTa - 3HAKOMCTBO C OCHOBHOI U JIOTIOJIHUTENILHON JIMTEPATypOH, BKIIIOYAs CIIPABOYHBIC U3/1aHNUS,
3apyOeKHBIC HICTOYHUKH, KOHCTIEKT OCHOBHBIX MOJIOKEHHMH, TEPMUHOB, CBEIICHUH, TPEOYIOMMXCS AT 3aIIOMHHAHNS H SBIITIOIIIXCS
OCHOBOIIOJIATAIOIINMH B 3T0oH Teme. CocTaBIICHHE aHHOTAIMH K IPOYHUTAHHBIM JINTEPATYPHBIM HCTOYHUKAM H JP.

9. METOUYECKHE YKA3AHUSA OBYYAIOIMUMCS IO BBINMOJHEHNIO CAMOCTOATEJIBHOU PABOTBI

OCHOBHBIMH 32/1a9aMHU CAMOCTOSATENLHON paOOTHI CTYACHTOB, SBISIOTCS: BO—TEPBBIX, IPOJAODKEHNAE H3YUSHHS TUCIUTUINHBI B
JIOMAIIHUX YCJIOBHSIX 110 MPOrpaMMe, IPEATIOKESHHON penoaBaTesieM; BO—BTOPBIX, IPUBUTHE CTYACHTAM HHTepeca K TEXHUYECKOH
Y MaTeMaTHYECKOH JIUTepaType, HHXKEHEPHOMY Jieny. M3ydeHue u u3noxeHrne HHPOPMAITUH, TIOIYUYSHHOM B pe3ylibTaTe H3ydeHHS
Hay4YHOH JIUTEPATYPHl U MPAKTUYECKUX MaTepUAJIOB, IPEIIOaraeT pa3BUTHE y CTY/IEHTOB KaK BJIaJICHUS] HABBIKAMH YCTHOU peyH,
TaK ¥ cocOOHOCTEH K YeTKOMY MUCHbMEHHOMY H3JI0KEHHIO MaTepHara.

OcHoBHOM (hOpMOIT KOHTPOJIS 32 CAMOCTOSTEIIBHOM pa00TON CTY/ICHTOB SIBJISIOTCS MPAKTHUECKUE 3aHATHUS, 4 TAKXKE CKEHEACIbHBIC
KOHCYJbTAIlMU TPETo1aBaTessl.

IIpakTrdeckue 3aHATHS — HanOOJIee TIOAXOIAIIee MECTO sl POPMUPOBAHHS YMEHUSI IPUMEHSTH ITOJTyIeHHBIC 3HAHUS B
MIPaKTHYECKOH eATEIbHOCTH.

ITpu MOArOTOBKE K MPaKTUIECKUM 3aHITHAM CIIeIyeT COONI0IaTh CUCTEMATUIHOCTh M TIOCIIeIOBATEILHOCTD B paboTe. Heobxoamumo
CHayaJia BHUMATEILHO O3HAKOMHTRCS C COJIEPKAHNEM TUTaHA MPAKTHYECKHUX 3aHATHI. 3aTeM, HAWTH B ya4eOHOU JInTeparype
COOTBETCTBYIOIIME Pa3/eNbl ¥ NPOUUTaTh UX. OCBaMBaTh U3ydaeMblii MaTepHal ciaeayeT no yacTsM. [locie n3ydeHus Kakorn-muoo
TEMBbI UJIH €€ OT/IENIBHBIX Pa3eiiOB HEOOXOAUMO MOTY4YCHHBIC 3HAHUS TPUBECTU B CUCTEMY, CBS3aTh BOSJUHO BECh MPOPAOOTaHHBIN
Marepual.

IIpu moBEIEHUH UTOTOB CAMOCTOSATEILHON pabOTHI MPeTo1aBaTelieM OCHOBHOE BHUMAaHHE JOJDKHO YASIATHCS pa3dopy U OIICHKE
Tyqmux pabot, aHanu3zy HeocTaTKoB. 110 mpeanokKeHn o NpenoaaBatelis CTyAeHT MOKET U3JI0KUTh COiep KaHUe BHIITOJIHEHHON UM
MUCHbMEHHON paOOThI HA MPAKTHYECKHUX 3aHITHSIX




