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1. Pouab aucuuminnbl «MaTteMaTuyeckoe MOAeJUPOBAHNE B MAIIIMHOCTPOEHUW» B GOPMHUPOBAHUM KOMIIETEHIIHI BbINNYCKHUKA:
Jement Kon CocTrapJsioIIA€e Pe3yJIbTATOB 0CBOEHHS (JIECKPUIITOPBI KOMIIETEHIIHIA)
o0pa3oBaTeibLHOM
Kon HaumenoBanue pe3yJbTara
NPOrpaMMbI Cemectp KOMIIETE KOMIIETE OCBOE
.. MIIleTeHIMH MIleTeHIMH BOEHUS Kox T .
oo1n
npaktuka, F'HA)
IIK(Y)-6 YMmenueM TIK(Y)-6.B2 Brnanets HaBBIKAMM aBTOMAaTH3UPOBAHHBIX MHKEHEPHBIX
HCTIONIB30BaTh ) pacyeToB y370B MAIMHOCTPOUTENBHBIX KOHCTPYKINH
CTaHJapTHBIE MeTtonaMu KOMITBIOTEPHOTO MOJIETUPOBAHUSA OOBEKTOB U
cpencTBa [K(Y)-6. B4 MIPOLIECCOB B MAIIMHOCTPOECHUH € UCTIOIb30BAaHUEM
aBTOMAaTH3alNU MTAKETOB MPUKJIAJAHBIX IPOTrPaMM
TIPOCKTUPOBAHUS K (y) 6.Y5 HpI/IMeHHTL COBPEMCHHBIC CpEACTBA  aBTOMAaTH3allUH
pu ’ WHKCHEPHOW JEATENbHOCTH M MaTEeMaTHYECKHX ITaKeTOB
NPOCKTUPOBAHUM OPUKJIIAAHBIX IIpOrpaMM C ICIbI0 MOJACIHPOBAHMA H
JeTaneii u y3/0B MPOSKTHPOBAaHUS OOBEKTOB, IIPOIECCOB U SBICHUH B
MAaIIHHOCTPOUTETHH MAaIIHHOCTPOCHUHU u npu MIPOU3BOJICTBE
BIX KOHCTPYKIHUi B METAUIOKOHCTPYKIMH, C  y4eToM eboBaHUN  HX
MartemaTH4eckoe Py PYIIUHH, y P
COOTBETCTBHUH C pecypcodddekTHBHOCTH
MO/IeJIMPOBaHNe B I P6
MAIHHOCTPOCHHH TECXHUICCKUMU B ob6macti coBpeMeHHOTO MPOTPpaMMHOTO H allllapaTHOTO
3a/IaHAAMHA MK(Y)-6.36 o0ecrie4eHHs CUCTEM aBTOMATH3AUU HHKEHEPHOH
JIESITeIIbHOCTH
MK(Y)- 12 Croco6HOCTB
™) IIK(Y)- 12.B2
paspabaTtbiBaTh
TEXHOJIOTUYECKYIO
MIPOMU3BOICTBEHHYIO Brnanets ocHOBaMH NPOBEICHNST HHKEHEPHBIX PAaCUETOB C
JIOKyMEHTAIHIO C npumenernem MathCad
UCTIONIb30BaHUEM
COBPEMEHHBIX
MHCTPYMEHTAJIBHBIX
CpeAcTB
2. Iloka3zarenu n METOAbI OLICHUBAHUA
TL1aHApyeMble pe3yJIbTaThl 00y4eHHs 10 JHCIHILIHHE Kox xonTpoupyemoi Haunmenosanue paszgena Metoanbl oleHUBaAHUS
KOMIIeTEHMHU (11U ee JTUCIHHUIIINHBI (oLleHOYHbIE MEPONIPHSTHS)
Kopn HaunmeHoBanue
4acTH)
Pl HayuunTbcs oprueHTHpOBaTHCS B IOCTAaHOBKE 3aJaud U [K(Y)-6 OO01ue MOHATHS MaTEMaTHIECKOTO Ompoc
OTIpeNIeNATh, CIIOCOOBI €€ PEIICHU] MO/JICIUPOBaHMSA MIPOIIECCOB B Tect
MAaIIHHOCTPOCHUH. 3amuTa 1abopaTopHOi paboThI
Knaccudukanus MaTeMaTHUYECKHX




Ilnanupyemblie pe3y1bTaThl 00y4eHHsI 0 TUCHUIIIHHE

Koxa xonTpoanpyemoi

HaunmeHnoBanme pasgesia

MeToabl OlIeHUBAHMS

KOMIIeTeHI[UH (WU ee AU CHMILTAHBI (oleHOYHbIe MePONPUSTHS)
Kon HaumeHoBaHue
4acTH)
MOJIENEN.
P2 YMeTh COCTaBIATh MATEMATUIECKUE MOJEIH, OCHOBBI TEOpPUU MHOKECTB U Ompoc
MO3BOJIIOIINE UCCIIE0BATh KAUeCTBO BBIITyCKAEMBIX Teopuu rpagos. Oomas Tect
U3JIENIUH, TEXHOJIOTHYECKUX TPOLIECCOB, CPEIACTB U CUCTEM MK(Y)-12 IIOCTaHOBKA U BUIBI 33724 3amuTa 1abopaTopHOi paboThI
MAaIIMHOCTPOHUTEIbHBIX IIPOU3BOJICTB TPUHATHSL peIIeHUH.
P13 BrInonHATE MaTEMaTHYECKOE MOJEINPOBAHNE MTPOLIECCOB, MaremaTHuecKkoe MOJAEIUPOBAHKE Ompoc
CPEICTB U CHUCTEM MAIIMHOCTPOUTEIBHBIX MPOU3BOJICTB C yIpaBIeHUS Tect
UCII0JIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH. MK(Y)-12 IIPOU3BOJUTEIBHOCTHIO, 3amuTa 1abopaTopHO paboThI
ce0eCTOMMOCTBIO 1 TOYHOCTBIO
00paboTku geraineit Ha
METAJUIOPEXKYIIUX CTaHKaX.
P14 YMeTh UCTIOJIB30BATH TPOOIEMHO-OPUEHTHPOBAHHBIE OCHOBBI TEOPUH MacCOBOTO Omnpoc
METOJbI aHAIN3a, CHHTE3a U ONTHMHU3AIUH ITPOLECCOB 00CITyKNBaHHSI. Tecr
MAaIIMHOCTPOHUTENBHBIX IPOU3BOICTB HK(Y)-12 3amuTa 1abopaTopHOi paboThI
PS5 Bnanets MeTogamMu cpaBHEHHS HOBBIX MeTonapl HHTEPTONATNH (HYHKITHI Ompoc
SKCHEPUMEHTANBHBIX JaHHBIX C JaHHBIMU MPHUHSATHIX CraTicTu4ecKnil aHanHu3 MapHOU Tecr
MoJeNnel 171sl MPOBEPKH UX afeKBATHOCTHU U IIPH [K(Y)-12 JMHEHHON 3aBUCHMOCTH 3amuTa 1abopaTopHOi paboTHI

HE00XOAUMOCTH TIpeIaraTb N3MEHECHUS IS YIIYUIICHUS
MOZCTCH.

3. HIkaJua oneHUBAHUA

[Topsimox opraHM3alMy OLIEHWBAHHS PE3yIbTaTOB OOyYEHHS] B YHHBEPCHUTETE PErJaMEHTHUPYETCS OTIENbHBIM JIOKAJFHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHMBAaHUS PE3yJIbTaTOB 00yueHUs B TOMCKOM HoJauTeXHUYeCKoM yHuBepcuteTe (Cuctema oleHuBaHU)» (B JEHCTBYIOIIEH peaakiyn).
Hcnonb3yeTcss OaIbHO-PEHTHHIOBAasl CHUCTEMa OIICHUBAHUS PE3y/IbTaToB 00ydeHHs. MToroBas omeHka (TpagWIMOHHAs W JIUTEPHAs) IO BHIAM
yuebHoll nestenbHOCTH (n3yuenue nuctumind, YHWPC, HUPC, xypcoBoe npoeKTHpOBaHHE, NPAKTUKM) OIpelesseTcss CyMMoill OamioB IO
pe3ysbTaTaM TEeKYIIEero KOHTPOJIS U IPOMEKYTOUYHOW aTTeCTaluy (MTOTOBasi pEUTHHTOBAs OolleHKa - MakcuMyM 100 GamioB).

Pacnpe)leneHHe OCHOBHBIX W JOIIOJHHTCIIbHBIX 0a/ioB 3a OLCHOYHBIC MCPOHNPUATHA TCKYLICTO KOHTPOJIA H HpOMe)KYTOqHOfI arrecTaiuu
YCTaHaBJIMNBACTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM AUCHUITIIMHBI.

PCKOMGHHyeMaﬂ mKajaa a1 OTACIBHBIX OLICHOYHBIX MepOHpI/IHTI/Iﬁ BXOOHOI'O M TCKYIICI'O KOHTPOJIA

% BBINOJTHEHUS CooTBeTcTBHE TPAAMIHOHHOMN

Omnpenenenue OLeHKH
3a]aHus OoleHKe

90% + 100% «OTIHYHOY OTnu4yHOE MOHMMAaHKE MPEIMETa, BCECTOPOHHUE 3HAHMSI, OTJIMYHBIC YMEHHUS U BJIAJICHUE OMBITOM NMPAKTHYECKOM




JIeATeIIbHOCTH
70% + 89% «Xoporo» JlocTaTo4HO NOJTHOE NOHMMAHHUE NPEeIMETa, XOPOIINe 3HAHUS, YMEHHUS U ONBIT IPAKTUYECKOH JIESTeITbHOCTH
55% + 69% «Y IOBIL.» [IpuemieMoe MOHUMaHKUE IPEAMETA, YIOBICTBOPUTEIbHbIC 3HAHMUS, YMEHHUS U OIBIT MPAKTUIECKON e TeIbHOCTH
0% + 54% «Heynosm.» Pe3ysbTaThl 00y4eHHUs] HE COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOYHBIM TPEOOBaHUIM
[ITxana s OLICHOYHBIX MEPOIPUITUH 3a4eTa
Crenenn
CooTtBeTcTBHE
copmMupoBaHHOCTH .
Bann TPaIUIHOHHOI OmnpejaeieHHe OLeHKH
pe3yJIbTaTOB
oLeHKe
o0yueHust
55% + 100% 55 +100 «3auTeHO» Pe3ysnbraThl 00y4eHUsI COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOYHBIM TPEeOOBaHUIM
0% + 54% 0+54 «He 3aureHo» Pesynbrarsl 00y4eHUs HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOUYHBIM TPEOOBaHUIM

4. IlepeyeHb TUNOBBIX 3aaHUI

O11eHOYHBbIE MEPONPUATHSA

IlpuMepbl THIOBBIX KOHTPOJILHBIX 3aJaHUIH

1. Ompoc 1. Cdopmymupyiite TpeOOBaHHA K MATEMaTHISCKAM MOJCTISIM.
2. Bugp, cocTaB, CI0)KHOCTh MaTeMaTHUECKON MOJIENH
3. Hazoswure mpumMepsl 3a/1ad ONTUMH3ALIH B MAITHHOCTPOCHHH.
2. TectupoBanue Bompocsr:

1. IlepeunciuTb OOBEKTHI MOJEIMPOBAHUS B MAlIMHOCTPOUTEIBHOM IpPOU3BOACTBE. [lOHATHE MaTeMaTHYeCKOW MOJeNn
00BEKTa MOJICTUPOBAHUS

2. Bun, cocras, COXHOCTh MaTeMAaTHIECKOM Mozenu

3. Kraccudukaius MaTeMaTH4eCKUX MOJICIICH.

4. TpeGoBaHus, MPEABSIBIIEMbIE K MATEMAaTHUECKUM MOJICIISIM.

5. TloHATHS MHOXeECTB, JAEKapTOBa INPOM3BENCHHS MHOXecTB, KBaapara MHOXecTBa, BHHapHOTO OTHOIIEHHS, MaTpuIla
CMEXHOCTH rpada.

6. Ilopsmox cocrtaBineHuss TpadoB, NIpUMEps HCHONB30BaHUS TpadoB MNpPH COCTABICHHM MAapLIPyTOB MEXaHHYECKOH
00paboTKH.

7. Maremarndeckasl MOCTAaHOBKA M PAa3pelIMMOCTh 3agad ONTHMHU3anuu. «Teopus ONTHMH3AIHMK», C OAHOW CTOPOHHI,
ABJIAETCS CaMOCTOSITCNIFHOM HAyKOH, a, ¢ APYroil CTOPOHBI, COCTABHOW YacTbI0O HAyKH IO Ha3BAaHUEM «HCCIICIOBAHHC
omnepanui.

8. Maremaruueckas OCTaHOBKA 33J]a4y ONTUMHU3AIMHU. JIOKaIbHBIN U TI100AIBHBIA MUHUMYM (MakCUMyM) IieJIeBOi QyHKIUH
PaszpemmmocTs 3a1a4 oNTUMU3AIIY.

9. TI'pado — aHATUTHYECKUIT METO/I pEILICHNUS 3a/lad MaTeMaTHYECKOTO IPOrPaMMUPOBAHUSL.

10. Mertoas! penieHus 3a1a4 JIMHEHHOTO TPOrpaMMHUPOBAHUS.

11. Cumnuekc MeToA peueHus 3a1a4 JHHEHHOTO POTPaMMHUPOBAHHS.

12. Kiaccuueckuii METO]] MOUCKA IKCTpEMyMa HETMHEHHON (YHKIIMHU OJHOM IepEeMEHHOM.

13. Metox paBHOMEpHOTO Iepedopa IMoucKa SIKCTpeMyMa (GYHKIIUH OJHOH MIepEeMEHHOM.

14. Mertox 30JI0TOTO CEYCHUS MOMCKA SKCTpeMyMa (DYHKIUH OIHOM ITepeMeHHOH.

15. Meroxa TMHEapU3allMy TOMCKA YKCTPEMYMa HETMHEHHON (DYHKIIMH N — IEPEMEHHBIX.




OueHOYHBIE MEPONPUATHSA

HpHMepr TUIMOBBIX KOHTPOJbHBIX 3aJaHui

16. Merton Ilapero — noucka 3pHeKTHBHBIX peLICHU MHOTOKPUTEPUAIIBHBIX 3a/1a4 ONTHMH3aLUH.

17. Merton pemeHnss MHOTOKPUTEPHAIBHBIX 3aa4 ONTHMH3AINH C UCTIOJIF30BAaHIEM 0000IIEHHOTO aATATHBHOTO KPUTEPHSL.

18. Metoxn pemieHHss MHOTOKPHUTEPHAIBHBIX 3a/ad ONTHMH3AIMK C HCIIOJIH30BAHUEM OOOOIIEHHOTO MYJIbTHUILIMKATHBHOTO
KpHUTEpHsI.

19. Metox pemieHHS MHOTOKPUTEPHANBHBIX 33/a4 ONTHMHU3AlMM C HUCIOJIB30BaHHEM OOOOIIEHHOTO MaKCHMHHHOTO
(MMHHUMAaKCHOT0) KPUTEPHSL.

20. IlpuHuunsl BbIOOpa KpUTEPHEB ONTUMAIBHOCTH MPU pPEIICHUMM MHOTOKPUTEPHUANBHBIX 3aJad ONTHMU3AIUH C
UCIIOJIb30BaHHEM 00O0OIIEHHOTO KPUTEPHSI.

21. Tlopsanok mpoBeAeHUs HKCIEPHUMEHTOB U allPOKCUMAIINH PE3yJIbTaTOB U3MEpeHUH (IOTydeHUs MaTeMaTHIECKUX MoJeNneil)
Ha NpUMepEe COCTABIAIONINX CHJI pe3aHus.

22. AnanuTtHyeckas 00paboTKa SKCIEPUMEHTAIBHBIX JaHHBIX METOIOM HAMMEHBIINX KBaIPATOB.

23. MareMaTHIeCcKOe MOACINPOBAHUE YIIPYTUX AeOpMaIMii B TEXHOJIOTHUECKOI CHCTEME.

24. MareMaTHIeCKOE MOJAEINPOBAHUE TOYHOCTH OOpabOTKM neraneil Ha cTaHkaXx. OCHOBHBIE (DaKTOPHI, OMpPENEISIONINC
MOTPEITHOCTE 00paboTKH fAeTaneil. PacueTHO — aHAINTHIECKUI METOI ONpEe/IeNICHHSI TOYHOCTH 00pabOTKH.

25. MopenupoBaHie TOYHOCTH 00pabOTKHU eTalell Ha OCHOBE IMHAMUYECKUX XapaKTEPUCTHK CTAHKOB.

26. MopenupoBaHue CBs3€H NPOM3BOAWTEIBFHOCTH W TOYHOCTH OIEPAlMi METaI000pabOTKH ¢ W3MEHEHHEM BXOJIHBIX
rapameTpoB. AJaNTHBHOE YIIPABICHHS MPOLECCOM 00paboTKH.

27. AnanTuBHBIE CHCTEMBI IPEIEIBHOTO PETYINPOBAHUS.

28. AJanTuBHBIE CUCTEMBI ONTUMAIBHOTO YIIPABICHHUS.

29. OObeMHOE IUTaHUPOBAHUE PAOOTHI MEXaHHMYECKOTO Y4acTKa IPH JOCTHKEHUH MaKCUMAaJIbHOW 3arpy3KH TEXHOJIOTHYECKOTO
o6opyaoBaHus.

30. OObeMHOE IUIaHWPOBaHUE PabOTHl MEXaHHMYECKOTO y4acTKa IPU JOCTHKEHUH MUHUMAIIBHOM 3arpy3Ku 000py10BaHHS.

31. OObeMHOE IUIaHWPOBaHUE PabOTHl MEXaHHMYECKOTO y4acTKa IIPU ONTUMAILHOM PAaCHpe/ICICHHH JIETaNeH 10 CTaHKaM.

32. 3apmada o MPOM3BOACTBE MPOIYKIUH MPU OTPAHNYCHHBIX 3aMacax ChIPbs

33. TIlonsatue ciyvaiiHoro mpouecca. MapkoBckuil ciydaiHblii mpouecc. [Ipouecchl ¢ TUCKPETHBIM COCTOSIHUEM, MPOLIECCHI C
HETIPEPBIBHBIM BpEMEHEM (IIPUBECTH MPUMEPHI IporieccoB). IIoToku coObITHIA.

34. VYpaBuenus Konmoroposa st BeposiTHOCTEH cocTossHui. PUHANIbHBIE BEPOSITHOCTH COCTOSIHUM.

3. 3amura 1abopaTopHON pabOTHI

Bompocsr:

1.  CdopmynupyiiTe 3a1a41 MaTeMaTHIECKOTO IPOTPaMMHPOBAHUS.

2. CoopmynupyiiTe MpaBUIIO COCTABICHHUS CUCTEMBI ypaBHeHn Kommoroposa.

3.  CkoJbKO BepuIUH OYIET UMETh Ipad), OMKUCHIBAIONIHIA pabOTy yyacTka U3 4 CTaHKOB?

5. Meroanveckue yKazaHus 1o nNpoueaype oueHnBaHus

O11eHOYHBbIE MEPONPUATHSA

IIpouenypa npoBeIeHNsI OLEHOYHOT0 MEPONPHUATHS U HeOOX0AHMbIe METOIHYECKHE YKAZAHUS

1. Ormpoc

Omnpoc IPOBOAUTCS IO KOHTPOJILHBIM BOIIPOCAM II0CIIe OKOHYAHUS JICKIUHU 1 IIePel HA4allOM CIICIYIOIIeH T 3aKpETUICHUS
H3YYCHHOTO MaTepuaa.

2. TectupoBanue

TecTupoBaHWe NPOBOAMTCS IOCIE W3YUCHUs] MaTepuana KaXIoro pasnena Kypca. [IpoBoAuTCS B KOMIBIOTEPHOH (opme B
3JIEKTPOHHOM Kypce. Bbi0op BapuaHTa 1 BOIPOCOB MPOUCXOAUT aBTOMATHYECKU.

MakcumanbHbIi 0ait 3a TecTUpoBaHue - 6. TecT cyuTaeTcs yCrelHo BHIIOJHEHHBIM ITPY TIOJIyYeHUH CTYACHTOM 3 0aJlIoB.
HTorosasi oLieHKa 32 CEMECTP PAaCCYMTHIBACTCS] HA OCHOBE IIOJIyYCHHOW CYMMBI OaJIJIOB B pe3yJIbTaTe TEKYLIEr0 KOHTPOJIsL, 1




OIIEHO‘leIe MEPOINPUATUS Hpoue)]ypa MpOBEACHUSA OLCHOYHOI'0O MEPOIIPUATUS U Heoﬁxonane METOAMYIECCKUE YKAZAHUA

0a/uI0B, HAOpAHHBIX HA YK3aMEHE.

3amura 1a00paTOpHON pabOTHI 3amura 1a60paTOpHON pabOTHI OCYIIECTBIIAETCS HHAMBUIYAIbHO C IpelcTaBIeHUeM oTdeTa. CTyIOeHTy 3alaroTCsl BOIPOCH 110
paboTe u3 cimcka. MakcuMalIbHBIN 0ait 3a padoTy - §.




