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1. Pouab gucuunmiannsl «MaTeMaTHyeckoe MOJIeJIMPOBAHIE B MAIIHHOCTPOEHUW» B (DOPMUPOBAHUM KOMIIETEHIMii BHINYCKHUKA:

JuemeHT Cocrapsiionye pe3y/ibTaTOB 0CBOCHHS (1eCKPHITOPBI KOMIIETeHIIHi)
o0pa3oBaTeibLHOM
Kon HaunmenoBanue
NporpamMmbI Cemectp KOMIIeTeHIIMH KOMIIeTeHIIUH
(nucnumUIMHA, Kon HaumeHnoBaHne
npaktuka, F'HA)
YMmeHueM TIK(Y)-6.B2 Brnanets HaBBIKaMM aBTOMAaTU3MPOBAHHBIX HHXKEHEPHBIX PAaCueTOB y3JI0B
HCTIONB30BAaTh ) MaIIHHOCTPOHUTEIBHBIX KOHCTPYKIHH
CTaH/AapTHHIC TIK(Y)-6. B4 MeTtonaMu KOMITBIOTEPHOI'O MOJETUPOBAHUS OOBEKTOB U MIPOIIECCOB B
cpezncTBa ) MAIIHHOCTPOCHUH C MCIIOIBb30BaHHEM ITAKETOB IMPHKJIAHBIX IPOTpaMM
ABTOMAaTHU3allun IIpumeHATh COBPEMEHHBIE CPEJCTBA ABTOMATU3aLUU UH)KEHEPHOU AEATEIbHOCTU
MIPOCKTUPOBAHUS 1 MaTeMaTHYECKUX IMAKETOB MPHKJIAIHBIX IPOTPaMM C IIETbI0 MOACINPOBAHUS 1
TK(Y)-6 npu MIK(Y)-6.Y5 | MPOCKTHPOBAHH 00BEKTOB, TPOIECCOB W SBICHUH B MAIIMHOCTPOSCHHH U TIPH
MIPOCKTUPOBAHUU MIPOM3BOJACTBE  MCTAJUIOKOHCTPYKIMH, €  ydeToM  TpeOoBaHMH WX
JeTanei u y3/oB pecypcodddekTuBHOCTH
MAIIHHOCTPOUTENb
HBIX KOHCTPYKLUHI
MaremaTHieckoe s COOTBeTZI;:HH c B o6nactu coBpeMeHHOr0 MPOrpaMMHOTO U alllapaTHOTO 00ECIeUeHUs CHCTEM
MoOJeJIMpOBaHue B -6. BTOMaTH3alM1 HHXEHEPHOH eI TeIbHOCTH
eJInp e —— IIK(Y)-6.36 aBTOMaTH3al| €HEPHOH AeATEIbHOC
MAaIIMHOCTPOEHHH
3aJaHISIMA
Croco6HOCTB
pa3pabaTbIBaTh
TEXHOJIOTUIECKYIO
u
Brnanets ocHOBaMH MPOBEICHHST MHKEHEPHBIX PACUCTOB C IPHMEHEHUEM
K(Y)- 12 MIPOHU3BOJICTBEHHY MathCad
¥)- TIK(Y)- 12.B2 athCa
10 JIOKYMEHTAIHIO C
UCIIOJIb30BaHUEM
COBPEMEHHBIX
WHCTPYMEHTAJIbHBI
X CpeACTB

2. IMoxa3zarenu M MeTOAbI OLICHUBAHUSA

IInanupyembie pe3yabTAaThl 00y4eHHs 10 JUCIUIIIMHE

Kon xonTpoupyemoi

HaunmeHoBaHMe pa3aena MeTtoabl OlleHUBAHUSA

KOMIIeTeHIIUH (WU ee AU CHMILTHHBI (oleHOYHbIe MepPONPUSTHS)
Kopn HaunmeHoBanue
4acTH)
P/l HayuuTbcst OpueHTUpOBATHCS B IIOCTAHOBKE 3aJa4d U TIK(Y)-6 OO1ye MOHATHS MaTeMaTHIECKOTO Omnpoc
OTIpeNIeNATh, CIIOCOOBI €€ PELICHUs] MO/JICJIUPOBaHMS MIPOIIECCOB B Tect

MAaIIHHOCTPOCHUH. 3amuTa 1abopaTopHOi paboThI
Krnaccudukaiius MareMaTn4ecKux

MOJIENEN.




Ilnanupyemblie pe3y1bTaThl 00y4eHHsI 0 TUCHUIIIHHE

Koxa xonTpoanpyemoi

HaunmeHnoBanme pasgesia

MeToabl OlIeHUBAHMS

KOMIIeTeHI[UH (WU ee AU CHMILTAHBI (oleHOYHbIe MePONPUSTHS)
Kon HaumeHoBaHue
4acTH)
P2 YMeTh COCTaBIATh MATEMATUIECKUE MOJEIH, OCHOBBI TEOpPUU MHOKECTB U Ompoc
MO3BOJIAIOIINE HCCIEJ0BATh KAYECTBO BBIITyCKAEMBIX Teopuu rpagos. Odmas Tecr
U3JIENIHUM, TEXHOJIOTHYECKUX MPOLIECCOB, CPEICTB U CUCTEM MK(VY)-12 [IOCTaHOBKA U BUIBI 33124 3amuTa 1abopaTopHOi paboThI
MAaIIMHOCTPOHUTEIBHBIX IIPOU3BOJICTB TPUHATHSL pelIeHUH.
P13 BrInonHATE MaTEMaTHYECKOE MOJEINPOBAHNE MTPOLIECCOB, MaremaTHuecKkoe MOJIEIUPOBAHKE Ompoc
CPEICTB U CUCTEM MAIIMHOCTPOUTEIHHBIX MPOU3BOJICTB C yIpaBIEeHUs Tect
UCII0JIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUH. MK(Y)-12 IIPOU3BOJUTEIBHOCTHIO, 3amuTa 1abopaTopHOi paboThI
ce0eCTOMMOCTBIO 1 TOYHOCTBIO
00paboTKH jaeTaneii Ha
METAJUIOPEXKYIINX CTaHKAaX.
P14 YMeTh UCTIOJIB30BATH MPOOIEMHO-OPUEHTHPOBAHHBIE OCHOBBI TEOPUH MacCCOBOTO Omnpoc
METOJbI aHAIN3a, CHHTE3a U ONTHMHU3AIUH ITPOLECCOB 00CITyKNBaHHUSI. Tecr
MAaIIMHOCTPOHUTENIBHBIX IPOU3BOACTB MK(Y)-12 3amuTa 1abopaTopHOi paboTHI
PS5 Bnaners MeToaMu CpaBHEHHSI HOBBIX MeToabl HHTEPIONSIMK HYHKITAN Ompoc
SKCHEPUMEHTANBHBIX JaHHBIX C JaHHBIMU MPHUHSATHIX CraTicTH4ecKnil aHaIHu3 MapHOU Tecr
MoJeNnel 171sl MPOBEPKH UX afeKBATHOCTHU U IIPH [K(Y)-12 JMHENHON 3aBUCHMOCTH 3amuTa 1abopaTopHOi paboTHI

HE00XOAUMOCTH TIpeIaraTb W3MEHECHHUS TS YIIYUIICHUS
MOJIENEN.

3. HIkauaa oueHUBAHUA

[Topsimox opraHM3aliy OLIEHWBAHHS PE3yabTaTOB OOyYEHHS] B YHHBEPCHUTETE PErJaMEHTHUPYETCS OTAENbHBIM JIOKAJbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OLeHMBAaHUS PE3yJIbTaTOB 00yueHUs B TOMCKOM HoJIUTeXHUYeCKOM yHuBepcutere (Cuctema oueHuBaHUs)» (B JeHCTBYOIIEH pefakiun).
Hcnonb3yeTcss OaIbHO-PEHTHHIOBAasl CHUCTEMa OIICHWBAHUS PE3yIbTaToB 00ydeHHs. MToroBas omeHka (TpagWlMOHHAsS W JIUTEPHAs) IO BHIAM
yuebHoll nestenbHOCTH (m3yuenue nuctumuind, YHWPC, HUPC, xypcoBoe mnpoeKTHpOBaHHE, NPAKTUKM) OIpenesseTcss CyMMoill OamioB 1o
pe3ysbTaTaM TEeKYIIEero KOHTPOJIS U IPOMEKYTOUYHOW aTTeCTaluy (MTOTOBasi pEUTHHTOBAs OolleHKa - MakcuMyM 100 GaiioB).

Pacnpe)leﬂeHHe OCHOBHBIX W JOIIOJIHHUTCIIbHBIX 0a/ioB 3a OLCHOYHBIC MCPOHNPUATHA TCKYLICTO KOHTPOJIA H HpOMe)KYTOqHOfI arrecTaiun
YCTaHaBJIMNBACTCA KAJICHAAPHBIM peﬁTHHF—HHaHOM AUCHUITIIMHBI.

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

% BBINOJTHEHUS CooTBeTcTBHE TPAAMIHOHHOMN Oupenesienne onenKn
3aIaHus OllEHKe
90% + 100% «OTIIHOY» OTnMYHOE MOHUMAaHKE MIPEAMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHUS U BJIaJCHUE ONIBITOM MPAKTUUECKOM
JIeITEILHOCTH




70% + 89% «Xoporo»

IIOCTaTO‘IHO TIOJTHOC NOHMMAHUEC NMPEAMETA, XOPOIINE 3HAHUA, YMCHUSA U OIIBIT HpaKTHHeCKOﬁ JACATCIBbHOCTU

55% + 69% «Y IOBIL.» [IpuemneMoe MOHUMaHKUE IPEAMETa, YIOBICTBOPUTEIbHbIC 3HAHMUS, YMEHHUS U OIBIT IPAKTUIECKON eSTeIbHOCTH
0% + 54% «Heynosm.» Pe3ysbTaThl 00y4eHUs] HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOYHBIM TPEOOBaHUSIM
[ITxana s OLICHOYHBIX MEPOIPUITUH 3a4eTa
CremneHnsn
CooTtBeTcTBHE
copmMupoBaHHOCTH .
Bann TPaIUIHOHHOI Omnpenesenne oeHKH
pe3yabTaToB
oLeHKe
00y4eHust
55% + 100% 55 +100 «3auTeHO» Pe3ysnbraThl 00y4eHUs] COOTBETCTBYIOT MHHHMAJIBHO JIOCTATOYHBIM TPEeOOBaHUIM
0% + 54% 0+54 «He 3auteHo» Pesynbrarsl 00y4eHUs HE COOTBETCTBYIOT MUHHMAJIBHO JIOCTATOUYHBIM TPEOOBaHUIM

4. IlepeyeHb THNOBBIX 3aJAHUI

OueHOYHBIE MEPONPUATHSA

HpHMepr TUIMOBLIX KOHTPOJbHBIX 3a]aHui

1. Omnpoc 1.  Cdopmynupyiite TpebOBaHMS K MATEMAaTHYECKUM MOICIISIM.
2. Bup, cocTaB, CII0KHOCTh MaTEMaTHYECKON MOJIENU
3. HazoBwure mpuMepsl 3a/1a4 ONTUMH3ALUH B MAIIHHOCTPOSHHH.
2. TectupoBanue Bonpocsr:

1.

HCpe‘II/ICHI/ITL 0OBEKTHI MOACINPOBAaHUA B MAINIMHOCTPOUTCIBHOM IIPOU3BOJACTBE. IlonsTne maTeMaTHYCCKOI MOACIN

00BeKTa MOACINPOBAaHUA

2. Bugp, cocTaB, CI0)KHOCTh MaTeMaTHUECKON MOJIENH

3. Kraccudukamms MaTeMaTHIecKAX MOJICIEH.

4. TpeOoBaHus, MPEABIBIIEMbIE K MATEMATHICCKUM MOJIEIISIM.

5. TlonATus MHOXECTB, IEeKapTOoBa NPOM3BENEHHS MHOXeCTB, KBajgpaTa MHo)kecTBa, BWHApHOro OTHONIEHHWS, MaTpHLIA
CMEXHOCTH rpada.

6. Tlopsmox cocraBneHuss TpadoB, NpUMepbl HCHONB30BaHUS TpadoB NpPU COCTABICHUH MapLIPYTOB MEXaHHUYECKOil
00paboTKH.

7. MaremaTuueckass TOCTaHOBKAa M Pa3pemIMMOCTh 3aJad ONTHUMM3anMU. «Teopus ONTHMH3AIUN», C OTHOH CTOPOHSHI,
SBJIICTCS. CaMOCTOATEIbHONM HAyKOH, a, C APYyroil CTOPOHBI, COCTaBHOM 4YacTbI0 HAyKM II0Jl HAa3BaHUEM «UCCIECIOBaHUE
onepauii.

8.  Maremarnueckas TOCTAHOBKA 33a7ja4y ONTUMHU3AIMHA. JIOKaIbHBIN U TI100aBHBIA MUHIMYM (MakCUMyM) IeTIeBOH QyHKIUH
Pa3pemmmocTs 3a1a4 ONTUMH3ALNN.

9. TI'pado — aHATUTHIECKUI METO/ PEIICHNS 3a/lad MaTeMaTHIECKOTO IPOTPaMMUPOBAHHUSL.

10. Meroas! peuieHus 3a4a4 JIMHEHHOTO POTrPaMMUPOBAHHUSL.

11. Cumniiekc MeToA pelieHus 3a1a4 JUHEHHOro MpOrpaMMHUPOBAHHUS.

12. Knaccuuecknii METOI IOMCKA IKCTPEeMyMa HETMHEHHOW (QYHKIIMA OTHOH IepeMEeHHOM.

13. Metox paBHOMEpHOTO Iiepedopa NMoKrcKa 3KcTpeMyMa (DYHKIIUH OJJHOH NepeMEHHOM.

14. Metoa 30JI0TOTO CEYCHUS MOUCKA IKCTpeMyMa (DYHKIIUHU OHOM MepeMEHHOM.

15. Metox uHeapu3alyy IOUCKA SKCTPEMyMa HEJIMHEHHON (DYHKIIMU N — IEPEMEHHBIX.

16. Merton [Tapeto — noucka 3 GEeKTUBHBIX pEIICHH MHOTOKPUTEPHATBHBIX 337144 ONTHMH3AIIHH.




OueHOYHBIE MEPONPUATHSA

HpHMepr TUIMOBBIX KOHTPOJbHBIX 3aJaHui

17. Merton pelieHns MHOTOKPUTEPUAIBHBIX 3a]]a4 ONTUMH3AIMH C UCTI0JIb30BaHHEM 0000IIEHHOTO aI/ITATUBHOTO KPUTEPHSL.

18. Meton pemieHHss MHOTOKPHUTEPHAIBHBIX 3a/ad ONTHMH3AIMH C HCIIOJIH30BAaHUEM OOOOIIEHHOTO MYJIbTHUILIMKATHBHOTO
KpHUTEpHsI.

19. Meton pemieHMS MHOTOKPUTEPHANBHBIX 33/7a4 ONTHMHU3AlMM C HUCIIOJIB30BaHHEM OOOOIIEHHOTO MaKCHMHHHOTO
(MHHUMAKCHOTO) KPUTEPHSL.

20. TIlpuHuunsl BbIOOpa KpPUTEPUEB ONTUMAIBHOCTH MPU pEIICHMM MHOTOKPUTEPHUANBHBIX 3aJad ONTHMU3AIUH C
UCIIOJIb30BaHHEM 00O0OIIEHHOTO KPUTEPHS.

21. Tlopsanok mpoBeAeHUs HKCIEPHUMEHTOB U allPOKCUMAIINH PE3yIbTaTOB U3MEpeHUH (IOTydeHUs MaTeMaTHIECKUX MOJIeNneil)
Ha NpUMepEe COCTABIAIONINX CHJI pe3aHus.

22. AnanuTtHyeckas 00pabOTKa SKCIEPUMEHTAIBHBIX JaHHBIX METOIOM HAMMEHBIIUX KBaIPATOB.

23. MareMaTH4yeckoe MOJICIMPOBAaHUE YIIPYTUX AeOopManuii B TEXHOJIOTHUECKOI cUCTEME.

24. MareMaTHIeCKO€ MOJAEINPOBAHUE TOYHOCTH OOpabOTKM neraneil Ha cTaHkaXx. OCHOBHBIE (DaKTOPHI, OMpPENEISIONINC
MOTPEIIHOCTE 00paboTKH fAeTaneil. PacueTHO — aHAINTHIECKUI METOI ONpe/IeNICHHsI TOYHOCTH 00pabOTKH.

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

26. MopenupoBaHue CBs3€Hl NPOM3BOAWTEIBFHOCTH W TOYHOCTH OINEPAllMH METaI000pabOoTKH ¢ W3MEHEHHEM BXOIHBIX
rapamMeTpoB. AaNTHBHOE YIIPABICHHS MPOLECCOM 00paboTKH.

27. AnanTuBHBIE CHCTEMBI IPEIEIBEHOTO PETYIHPOBAHUS.

28. AjanTuBHBIE CUCTEMbI ONTUMAIBHOTO YIIPABICHUS.

29. OObeMHOE IUTaHUPOBAHUE PAOOTHI MEXaHHMYECKOTO Y4acTKa IPH JTOCTHKEHUH MaKCUMAaJIbHOW 3arpy3KH TEXHOJOTHYECKOTO
06opyaoBaHuUs.

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

31. OObeMHOE IUIaHWPOBaHUE PabOTHl MEXaHHMYECKOTO y4acTKa IIPU ONTUMAILHOM PAaCHpe/IeNICHHH JIETaleH 10 CTaHKaM.

32. 3anmayda o IpOU3BOJCTBE MPOAYKIIMH IIPU OTPAaHUUEHHBIX 3alacax ChIPbs

33. Tlousatue ciydaiiHoro mpouecca. MapkoBCcKui ciaydaiiHbli mpouecc. [Ipoueccsl ¢ TUCKPETHBIM COCTOSIHUEM, MPOLIECCHI C
HETIPEPBIBHBIM BpEMEHEM (IIPUBECTH MPUMEPHI Ipo1ieccoB). IToToku coObITHIA.

34. VYpaBuenus KonMoroposa i BeposTHOCTEH cocTOSHUN. DUHATBHBIE BEPOSITHOCTH COCTOSIHUM.

3. 3amura 1abopaTopHON pabOTHI

Bompocsr:

1.  CdopmynupyiiTe 3a1a41 MaTeMaTHIECKOTO IPOTPaMMHPOBAHUS.

2. CoopmynupyiiTe MpaBUIIO COCTABICHHUS CUCTEMBI ypaBHeHn Kommoroposa.

3. CkoJbKO BEepUIUH OYIET UMETh Ipad), OMUCHIBAOIIHI pabOTy ydacTka U3 4 CTaHKOB?

5. Meroanveckue yKazaHus 1o nNpoueaype oueHunBaHus

O11eHOYHBbIE MEPONPUATHSA

IIpouenypa npoBeIeHNsI OLEHOYHOT0 MEPONPHUATHS U HeOOX0AHMbIe METOIHYECKHE YKAZAHUS

1. Ormpoc

Omnpoc IPOBOAUTCS IO KOHTPOJILHBIM BOIIPOCAM II0CIIe OKOHYAHUS JICKIUHU U IIePel HA4alloM CIICIYIOIIeH T 3aKpETUICHUS
M3YYCHHOTO MaTepuaa.

2. TectupoBanue

TecTupoBaHWe MPOBOAMTCS IOCIE W3YUCHUs MaTepuaia KaXIoro pasnena Kypca. [IpoBoAWMTCS B KOMIBIOTEPHOH (opme B
3JIEKTPOHHOM Kypce. BbiOop BapuaHTa 1 BOIPOCOB MPOUCXOANUT aBTOMATHYECKU.
MakcumanbHbIi 0aiut 3a TecThpoBanue - 6. TecT cyuTaeTcs yCleHo BIIOJIHEHHBIM ITPY TOJIyYEHUH CTYACHTOM 3 0aJlIoB.




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

HToroBas olieHKa 3a CEMECTP PACCUUTHIBACTCS HA OCHOBE MOJYYCHHOM CyMMBI OaJIIOB B PE3yJbTaTe TEKYIIEr0 KOHTPOJIS, U
0ayoB, HAOpaHHBIX Ha DK3aMEHE.

3amura 1a60paTOpHON pabOTHI 3amura 1a00paTOpHON PabOTHI OCYIIECTBIIAETCS HHAMBUIYAIbHO C IpelcTaBIeHUeM oTdeTa. CTyIeHTy 3aaroTCsl BOIPOCH 110
paboTe u3 cimcka. MakcuMalIbHBIN 0ait 3a paboty - §.




