OOHA ONEHOYHBIX CPEJICTB I10O JUCITUIIJINMHE
ITPUEM 2017 r.
OOPMA OBYUYEHUM S 3a0unas

MaTtemaTuyeckoe MOJCJIHPOBAHHE B MAIIUHOCTPOCHHH

Hampasnenue moarorosxu/ 15.03.01 MamuHocTpoeHue
CIENHAIEHOCTD
OO6pazoBarenpHast mporpaMma MammuHOoCTpoeHue

(HanpaBieHHOCTH (IPOQHIIE))

O6OPYI[OB3HI/IC H TECXHOJIOTHS CBAPOYHOI'0 MPOMU3BOACTBA

YpoBens 00pa3oBaHus | BEICHIee 00Opa3oBaHue - OaKaiaBpuar

Kypc | 4 ] cemectp | 8

TpynoeMKoCTh B KpeauTax 3
(3a4eTHBIX eIUHUIAX)

/[ 4 il
PyxoBomurens OOII St Wnpsimenxo JI.I1.

L

ITpenonaBarens e ITpockokoB A.B.

/7

2020 r.



1. Pouap gucnunmiannsl «MaTeMaTHyeckoe MOJIeJIMPOBAHIE B MAIIHHOCTPOEHUW» B (DOPMUPOBAHUM KOMIIETEHIMii BHINYCKHUKA®

daement Koz CocTapJsiomue pe3yJibTaToB 0CBOeH S (1eCKPUIITOPhLI KOMIIETeHIIHii)
00pa3oBaTeIbHOM pe3yJabTara
Kon HaunmenoBanue
NPOrpaMMblI Cemectp KOMITETCHIHH KOMITETeHH O0CBOCHHUS
(qucoumInHA, 0011 Kon HaumeHoBanue
npakTuka, 'MA)
YMmennem TIK(Y)-6.B2 Bianers HaBbIKaMH aBTOMATH3HUPOBAHHBIX HHOKCHEPHBIX
HCTIONIB30BaTh pacyeToB y37I0B MAIIMHOCTPOUTENBHBIX KOHCTPYKINH
CTaHAapTHBIC MeTtonaMu KOMIIBIOTEPHOTO MOJIETUPOBAHUSA OOBEKTOB U
cpencTaa [IK(VY)-6. B4 MIPOLIECCOB B MAIIMHOCTPOECHUH C UCIOJIb30BAaHUEM ITAKETOB
aBTOMAaTH3alNU MPUKIIHBIX IPOTPaMM
MIPOEKTHPOBAHUS [IpumensTh COBPEMEHHBIE CpeacTBa aBTOMaTH3aluU
TIK(Y)-6 npu UHKCHEPHOW ~ JEATENbHOCTH W MAaTeMaTHYeCKHX  IIaKEeTOB

MPOEKTUPOBAHHH NPUKIAAHBIX ~ NPOTPaMM  C  [ENbI0  MOJACIUPOBAHUA U
JeTaneii u y3/0B HK(Y)-6.Y5 MPOCKTUPOBAHUSI ~ OOBEKTOB, TPOLECCOB W  SBICHUH B
MAaIIHHOCTPOUTETHH MAaIIMHOCTPOCHUU U NPH MIPOU3BOJCTBE METAIOKOHCTPYKIHUH, ¢

MartemaTH4eckoe BIX KOHCTPYKIMH B y4eToM TpeOoBaHHH MX pecypcodpdeKTHBHOCTH

MO/IeJIMPOBaHNe B ] COOTBETCTBUH C P6 B oGacTi coBpeMEHHOTO MPOTrPaMMHOTO H alNapaTHOTO

MAIIMHOCTPOECHUH TCXHU4YCCKUMU TK(Y)-6.36 o0ecrieueHHst CHCTEM aBTOMATH3aMH HHKESHEPHON
3alaHUAMHA ’ IESATCIILHOCTH
CriocoGHOCTH
paspabartbiBaTh
TEXHOJIOTHYECKYIO U
MIPOMU3BOICTBEHHYIO Brnanets ocHOBaMH NPOBEICHNS HHKEHEPHBIX PAaCUETOB C

TIK(Y)- 12 JIOKYMEHTAITHIO C MIK(Y)- 12.B2 | PUMCHEHHEM MathCad

UCTIONIb30BaHUEM
COBPEMEHHBIX
MHCTPYMEHTAIBHBIX
CpencTB

2. Iloka3zaTeau n METO/JbI OIICHUBAHUA

Ilnanupyemblie pe3yIbTaThl 00y4eHHsI 10 JUCHUIIIHHE

Koxa xonTpoanpyemoi

HaunmeHnoBanme pasaesia

MeToabl OlIeHUBAHMS

KOMIIETEHUMHU (U4 ee JTUCIHUIIINHBI (oLleHOYHbIEe MEPONIPUSATHS)
Kon HaumeHoBaHue
4acTH)
Pl HayuunTbcs oprueHTHpOBaTHCS B IOCTAaHOBKE 3aJjaud U [K(Y)-6 OO01ue MOHATHS MaTEMaTHIECKOTO Ompoc
OTIPEIETATh, CIOCOOBI €€ PEeIICHUS MO/JIETIPOBAHMS TIPOLIECCOB B Tect

MAaIIHHOCTPOEHHH.
Knaccudukaiius MareMaTn4ecKux
MoJeIen.

3amuTa 1abopaTopHOi paboThI




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

O11eHOYHBbIE MEPONPUATHSA

IIpuMepbl THNIOBBIX KOHTPOJIbHBIX 3aJaHUH

1. Ormpoc 1. Cdopmymupyiite TpeOOBaHHA K MATEMaTHISCKAM MOJCTISIM.
2. Bug, cocras, CIOXKHOCTb MAaTEMaTHUECKON MOZIENU
3. HazoBwure mpumMeps! 3a71a4 ONTUMHU3ALUHI B MAIIMHOCTPOCHUH.
2. TectupoBanue Bompocsr:

1.

HCpe‘-II/ICIII/ITL 00BEKTEI MOJACIUPOBaHNA B MAalIMHOCTPOUTCIIBHOM MPOU3BOJACTBE. IlonsaTue MaTeMaTHUYECKOMH MOACIN

00BEKTa MOJICTUPOBAHUS

2. Bun, cocras, COXHOCTh MaTeMAaTHUECKOM Mozenu

3. Kraccudukaius MaTeMaTH4eCKUX MOJICIICH.

4. TpeOoBaHus, MPEABIBIAEMbBIE K MATEMATHIECKUM MOJIEIISIM.

5. TloHATHS MHOXECTB, JEKapTOBa MPOM3BEACHUS MHOXKECTB, KBagpaTa MHOKecTBa, BHHApHOTO OTHOIICHMS, MaTpHLA
CMEXHOCTH rpada.

6. Ilopsmox coctaBineHuss TpadoB, NIpUMEpPH HCHONB30BaHUS TpadoB MNpPH COCTABICHHH MAapLIPyTOB MEXaHHUYECKOH
00paboTKH.

7. Maremarndeckasl IOCTAaHOBKA M PAa3peIIMMOCTh 3agad ONTHMHU3anuu. «Teopus ONTHMH3AIHMK», C OAHOW CTOPOHHI,
SBJIICTCS. CaMOCTOATEIbHONM HAayKOH, a, C APYyroil CTOPOHBI, COCTaBHOM 4YacTbl0 HAyKM II0Jl HAa3BaHUEM «UCCIECIOBaHUE
oneparuii.

8. Maremaruueckas OCTaHOBKA 33J]a4y ONTUMHU3AIMHK. JIOKaIbHBIN U TI100AIBHBIA MUHUMYM (MakCUMyM) IieJIeBOi QyHKIUH
PaszpemmmocTs 3a1a4 oNnTUMU3AIIY.

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

10. Mertoas! pemieHus 3aa4 JIMHEHHOTO TPOrpaMMHUPOBAHUS.

11. Cummiiekc MeToA pelieHus 3a1a4 JUHEHHOro MpOrpaMMHUPOBAHHUS.

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

13. Mertox paBHOMEpHOTO Iepedopa MoucKa SIKCTpeMyMa (GYHKIIUH OJHOH MIEpEeMEHHOM.

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

15. Merox nmuHeapu3aIiK TOUCKA IKCTPEMyMa HETMHEHHON (YHKITNH N — IIEPEeMEHHBIX.

16. Merton Ilapero — noucka 3¢ heKTHBHBIX peIICHN MHOTOKPUTEPHUAIIBHBIX 3a/1a4 ONTHMH3ALIHH.




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 - §.




