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1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBOoeHMs] NUCHUIUIMHBI «MaTemaTuyeckoe MOJENMPOBAHUE IPOLECCOB B
MalIUHOCTPOEHUW» SIBJISETCS OBJIAJICHUE CTYACHTAMU 3HAHUSMH, YMEHHUSIMHU U HaBBIKaMH,
HEOOXOJUMBIMHU ISl IPUMEHEHUSI COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHM Kak B IpoIecce
00y4eHus1, a TaK XK€ B MPOIECCE TEXHOJOTUYECKOTO MPOCKTUPOBAHUS C MPUMEHEHUEM CPEJICTB
BUPTYAJIbHOI'O MOJIEIHPOBAHUS, KaK JeTajeil MalluH, TaK ¥ TEXHOJOTHYECKHUX MPOIIECCOB HX
W3TOTOBJICHHUS.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

Juctuninuaa MareMaTuyeckoe MOACIMPOBAHUE MPOIECCOB B MAIIMHOCTPOCHUH BXOJIUT
B BapUaTUBHYIO YaCTh yueOHOI0 IIaHa 00pa30BaTeIbHON IPOTrPaAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ PAKTUK:

Maremartuka

HNudopmartuka

®usuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILIIMHBI OyIyT
HEOOXOIUMBI JIJISl U3YYCHHSI UCIIUILTIH/TIPAKTHK:

[IpoekTHas AeATENbHOCTD

TexHonmornyeckass OCHacCTKa

[IpoexTrpoBaHNE MEXAaHUUECKHUX IIEXOB

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYEMbIe pe3y/ibTaThbl 00y4eHHUs

B pesynbTare ocBOeHMs AMCHUILIUHBI (MOAynsd) «MaTemaTtuyeckoe MOJEeIUpOBaHHE
IPOLECCOB B  MAalIMHOCTPOEGHUW»  OOydaroIIMiCs  JOJDKEH 00JajgaTh  CIEIyHOLUMU
KOMIIETEHIUSMU:

CtpyKTypHBIT [Tnanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIINHU

IIK-1 cnoco0HOCTHI0O NPUMEHATH COCO0bI PALIMOHAJILHOI0 MCII0JIb30BAHUS HEOOXOAUMBIX
BH/I0B PeCypPcOB B MAIIMHOCTPOUTEJIbHBIX NPOHU3BOACTBAX, BbLIOMPATH OCHOBHbIE H
BCIIOMOTaTeJIbHbIE MaTepuaJibl JJsi W3TOTOBJIEHHS WX H3/IeJMid, COCOObI pean3anuu
OCHOBHBIX TEXHOJIOTHYECKHX INPOLECCOB, AHAJIUTHYECKHE M YHCJICHHbIE MeETOAbl NPH
pa3padoTke UX MaTeMaTHYeCKMX Mojeleil, a TaK:Ke COBpPeMeHHbIe MeTOo[Abl Pa3padoTKu
MaJIOOTXOJAHBIX, IHEProcHeperalmux M 3KOJOTMYECKH YHUCTHIX MAMIMHOCTPOUTEJbHBIX
TEXHOJIOTrHii

3HaTb KJ'IaCCI/I(i)I/IKaI_II/IIO CIIOCOOOB MaTEMAaTHUECKOTO MOJCIIMPOBAHUC ITPOLECC- COB
1 00BEKTOB B MAalIMHOCTPOCHUH, AHAJIUTHYCCKUEC U YUCIICHHBIC METOAbI IIPpH
pa3pa60TKe X MaTCMaTHUYCCKUX MOIIGJ'ICI71

YMern HpI/IMeH}ITB AHAIIUTUYCCKUC U BEPOATHOCTHO CTATUCTUUCCKUC CITIOCOOBI
MaTEMaTUYCCKOTO MOACITIUPOBAHUA AJIA IJIAHUPOBAHHA SKCIICPUMCHTOB,
MOACIMPOBATH NPOUCCChI B MAIIMHOCTPOCHHUU

Bnagets HaspikamMu MNPUMCHCHUA aHAJIMTUUCCKHUX U BEPOATHOCTHO CTATUCTUICCKUX
CImoco0OB MaTeEMaTHYECKOTO MOJCIIMPOBAHUS JJIA IIJIAHUPOBAHUA
OKCIICPUMCHTOB, MOACIIUPOBAHUS MPOLECCOB B MALIMHOCTPOCHUN

ITK-11 cnoco0HOCTBIO BBHINOJIHATH PadoThI 0 MOACJMPOBAHUIO NPOAYKIHUHM M 00bEKTOB
MAaIIMHOCTPOUTEC/IbHBIX IIPOU3BOACTB C UCITOJB30BAHUEM CTAHAAPTHLIX NAKETOB M CPEACTB
aBTOMATH3HPOBAHHOIO NPOCKTHPOBAHUSA, IPUMEHATH AJTOPUTMHUYECKOE U NMPOrpaMMHOe
o0ecrnieyeHue CpeICTB U CHCTEM MALIMHOCTPOUTEIBHBIX IIPOU3BO/CTB




3HaTh

MonenupoBanue TNPOAYKIUHM U OOBEKTOB  MAIIMHOCTPOMUTEIHHBIX
MPOU3BOJICTB C HCIIOJIb30BAHUEM CTAaHJIAPTHBIX TMAKETOB M CPEICTB
aBTOMAaTU3H-POBAHHOIO MIPOEKTUPOBAHUS; ANrOPUTMHYECKOE u
MpOrpaMMHOE O00€cIeYeHNe CPEICTB M CHUCTEM MAITUHOCTPOUTEIHHBIX
MIPOU3BO/ICTB

YmMmern

HOI[I‘OTaBJII/IBaTB MaTrepuraibl IJid Hy6JII/IKaL[I/II/I B HAYYHBIX JKYpHAJIax,
MOACIINPOBATDH MMPpOAYKIHIO u 00BEKTHI MalIMHOCTPOUTEIIBHBIX
MNpOU3BOACTB € HCIHOJB30BAHHUCM CTAHAAPTHBIX IMAKETOB MW CPCACTB
ABTOMATHU3UPOBAHHOI'O IMIPOCKTUPOBAHUA; AITOPUTMUYCCKHUM n
IIporpaMMHbBIM obecrneueHrEM CpeACTB U CUCTEM MAIINMHOCTPOUTCIIbHBIX
IIpOU3BOACTB

Bnanets

HaBrikamu MOACIIMPOBAHUA IIPOAYKIHUU H 00BEKTOB MalIMHOCTPOUTEIIb-
HBIX ITPOU3BOACTB C HCIIOJB30BAHHWEM CTAHAAPTHBIX IMAKETOB U CPCACTB
ABTOMAaTU3UPOBAHHOI'O IMPOCKTUPOBAHHA, AJITOPUTMHUYCCKOrO H IIPO-
TrpaMMHOTO obecrnecueHueM CpeaAcTB MU CHUCTEM MAIIMHOCTPOUTCIIBHBIX
IIpOU3BOACTB




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas Tpy10€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuHuil 108 akaa. gacoB, B TOM

quce:
— KOHTaKTHas paboTa — 15 akaj. yacos:
—ayauropHas — 14 akaj. 4acos;

— BHEAyIUTOpHas — 1 aKaJI. 4acoB

— caMocTosTenbpHas padora — 89,1 akaj. 4acos;
— MOJTOTOBKA K 3auéTry — 3,9 akaj. yaca
®dopma aTTeCcTaluu - 3a4ET

AynuTopHas g e
KOHTaKTHast paboTa E = dopma TeKyLero
Pa3nen/ Tema 2 (B axaz. wacax) & g‘ Bux KOHTPOJIA Kon
> & © | camocrosiTensHOM | ycreBaeMOCTH U
JCIUTUTAHBL e £ = ., | xomnerenun
o = paboThI POMEKYTOUHOMN
na6. | mpakr. | € 8
Tex. : 12¢ aTTeCTalluu
3aH. 3aH. | O &
1. Pazgen 1
11 Knaccudpuxanus
croco0oB
MaTeMaTHIECKOTO Usysenue 3ampra
MOIEIUPOBAaHKE TPOIECCOB JIHTCPATYPPL, nabopatopHoi
" pOGLeKTOBp s 4 3 4 20 MOJArOTOBKA paboThl, IIK-1, TIK-11
KOHCIIEKTa, KonTponpras
MAaIIHHOCTPOSHHUH. N pabota
AHauTHYECKHE  CIIOCOOBI
MaTeMaTHIECKOTO
HWroro no pazneny 3 4 20
2. Paznen 2
21 BepostHocTHO
CTaTUCTHYECKHE CIIOCOOBI.
Metoapl MOAETUPOBaHHS C Visyuennie Sammra
HCIIOJIb30BAHUEM .
JKCIIEPUMEHTa M METOMBI /HTEPATYPBL, naGoparop-Hoii
choﬂi3 - HH; 4| 3 |4nm 23 TOATOTOBKA paBoThL, TK-1, TIK-11
Y KOHCIIEKTA, Kon-TponpHas
TEOPETHYECKOM u J. pabota
IMITUPHUECKOM YpOBHE;
(usndeckoe
MO/ICITUPOBAHUE.
HWroro no pazaeny 3 421 23
3. Paznen 3
3.1 Meronuka npoBEeICHUS
IKCIIEPUMEHTAIBHBIX
WCCIEAOBaHUH,  CHCTEMBI
ABTOMATH3AL[HH
OKCIIEPUMEHTAJIbHBIX Wsvaenne YcrHbli onpoc,
UCCIICIOBAHUM. J'II/ITG}}I‘_)aTypI)I 3ammra
OcHOBHbIE TpeOOBaHHS K ’ 71a00paTOpHOI
P 4 23 MMOZrOTOBKA paTop IIK-1, IK-11
0OpMIICHUIO HAy4HOTO KOHCIIEKTA paboTHI,
OTYEeTa, MOATOTOBKA oKana ’ Konrtponbnas
MarepuaIoB TUTSt pabora.
MyOJIMKauu B HAy4HBIX
KypHaIax.
OCHOBBI ~ TEOPETHYECKHX
HCCJIEJOBAaHUN
Wroro no pazneny 23
4. Pazpmen 4




4.1 MonenupoBanue

MIPOLIECCOB B Nzyuenue

MAaIIMHOCTPOCHHUH. JIUTEPATYPHI, KoHThONbHAS

CoueTaHue Ppa3IHYHBIX 23,1 IOATOTOBKA ago-Ta IIK-1, TIK-11
METOOB MAaTEMaTHYECKOTO KOHCIIEKTA, p

MOJICTTUPOBAHUS B JIOKJIaia

peIICHUH 3a/1a4.

HUroro no pazaeny 23,1

Hroro 3a cemectp 821 89,1 3a4éT

HTOro no AMCUMILIMHE 8/21 89,1 3a4eT IK-1,ITK-11




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B xoxe peanuzanuu BuI0B yueOHOM pabOThI B KaYeCTBE 00pa30BaTEIbHBIX TEXHOJIOTHI B
MpenoAaBaHUK JAHHON JUCIUILTUHBI UCTIOIb3YIOTCS:

Tpaauumonnsie Gopmbl 00yUSHHS C UCTIONb30BaHUEM HHHOBAIIHOHHBIX METO/IOB!

- KJIaCCHYeCKHe JICKIIUU JJI1 03HAKOMIICHUS C OCHOBHBIMU IMOJIO)KEHUSAMU U TOHATUSMU
TPUOOJIOTHH.

AKTHUBHbBIC U HHTEPAKTUBHBIE (OPMBI O0yUEHUSI:

- BApUATUBHBIN OIIPOC;

- YCTHBIH OIPOC;

- COBMECTHBIM OMpPOC B MAJIBIX IPYIIAaxX C aHATM30M KOHKPETHBIX CHUTyallUd MO TeMam
1ab0paTOPHBIX PaboT.

NudopmannoHHble TEXHOJOTUU MPUMEHSIOTCS ISl O3HAKOMJICHHS CO CTAaHIApPTAMH,
YTEHHUSI DJIEKTPOHHBIX YYEOHUKOB, CIIPABOYHOMN U MIEPUOIUYECKOM JTUTEPATypOHl.

6 YueOHO-MeTOoUYECKOE 00ecrieueHHe CAMOCTOSATEILHOI padoThl 00y4YaomMXxcst
Y4ebHo-MeTOoAMUYECKOE 0OecTieYeHHe CAaMOCTOATEIbHOM padoThl 6akajaBpa
CamocTtosTenbHas paboTa CTYACHTOB MOIpa3eiaeTcsl Ha Ay AUTOPHYIO, KOTopas

IMPOUCXOOUT KaK BO BpeMA Ha60paTOpHI)IX 3aH$[TI/II>'I, TaK W Ha IIJIAHOBBIX KOHCYJIbTAllUAX, U HA
BHEAYJIUTOPHYIO, MPOUCXOIAILYIO BO BpeMsI MOATOTOBKH CTYIEHTAMH OTYETOB IO JTaO0OPaTOPHBIM
u peepaTos.

Hepeqeﬂb TCOPETUICCKHUX BOIIPOCOB K 3a4€TYy:

1. O000IIIEHHOE TTOHSITHE MATEMATHUECKON MOJIEIH.

2. Knaccugukaius METOI0B MAaTEMAaTHIECKOTO MOACTHUPOBAHHUS.

3. Yro Takoe TrpaHUYHbIE YCJIOBUS B AaHAIMTUYECKMX METOJaX MaTeMaTHYecKOoro
MOJIETTUPOBAHUS?

4. Yro mnpeacTaBiseT MareMaThdyeckas MOZENIb JETEePMHHHUPOBAHHOIO Ipoliecca,
ONMCAHHOTO aHAJTUTUYECKU?

S. Jlatb  mOHATHE  YCIOBMM  OJHO3HAYHOCTH IPH  AHWINTHYECKUX  METoJax
MaTeMaTHYeCKOTr0 MOJIEITHUPOBAHUSI.

6. JlaTb NoHsATHE KpaeBoOH 331a4l MaTEMAaTHYECKON (PU3UKH.

7. JlaTb MOHATHE CTOXACTUYECKOTO MpolLiecca.

8. JlaTb NOHSATHE CITy4aifHOTO COOBITHS.

9. UTto Takoe BEpOSITHOCTh CITy4altHOTO COOBITHS?

10. Yro saBisieTcd MaTeEMaTUUYECKON MOJIENBIO UCCIEAYEMOTO BEPOSITHOCTHOTO ITpolecca’?
11. JlaTp nOHATHE 3aKOHA pacIpeNesICHUs CIy4allHON BEJINYUHBI.

12. Mertobl peicTaBIeHHs 3aKOHA pacpeieIeHHUs.

13. Jatb nonsTHe QyHKUMU pacupeneneHus (MHTErpadbHOM (QYHKUIUU pacrpeneseHus).
O06o3HaueHue.

14. Hate  moHsTMe TIOTHOCTH  pacmpenenenus. OOosnauenue. ['paduyeckas
UHTEpIpeTalys.

15. PackppITh OHSATHE MaTeMaTH4YecKoro oxuaanus. O6o3HaueHHE.

16. PackpbITh MOHATHE AUCHIEPCUH CTydaiiHOW BennurHbl. O003HaYeHHE.

17. PackpeiTh nonstue CpeqHekBagpaTudeckoro oTkiaoHeHus. Ob6o3HaueHue.

18. Yro npencraBisgeT MaTEMaTUYECKAs: MOJIEb CTOXACTUYECKOTO Ipolecca’?

19. YTo 03HaYaET TEPMUH «AIMIPOKCUMALS»?

20. Yro Takoe HOpMaJbHBIA 3aKOH pacnpeneneHus ['aycca, U B Kakux ciydasx €ro
MIPUMEHSIOT?

21. Yro Takoe SKCIIOHEHUHUAIbHBIA 3aKOH pacHpelesieHHs, U B KaKUX CIy4asX ero
MIPUMEHSIOT?

22. Yro Takoe 3aKOH pacnpenaeieHus BeiiOymia, 1 B KakuX cliydasix €ro NpuMeHsIoT?

23. Yro mpencTaBiseT MaTeMaTH4ecKas MOJENb Ipolecca, OMUCAHHOIO IMPH IMOMOIIU
IKCIepUMeEHTa?

24, PackpbITh OCHOBHBIE ATaITbl SKCIIEPUMEHTATBLHON HAYYHOU PaOOTHI.



25. Yro Takoe ImIaHUpOBaHKUE IKCIIEPUMEHTA?

26. OnumuTe OCHOBHBIE TpeOOBaHUs, TPEAbSIBISIEMbIE K 3aJadyaM BbIOOpa BHJIA
(GYHKIIMOHATBHBIX 3aBUCUMOCTEH.

217. Crenennsie ¢ynkiuu. OOmmi Bua. [IpoBepka mMpaBHIBHOCTH BBIOOpA CTETICHHOU
(GYHKIIMY B KAY€CTBE MAaTEMATHYECKOM 3aBUCUMOCTH TIPH OHO(AKTOPHOM IKCIICPUMEHTE.

28. [ToxazatenpHbie  ¢GyHkimu. OOmmii Bua. [IpoBepka mNpaBHIBHOCTH BBIOOpA
MOKAa3aTeNbHOH (YHKIIMM B KA4eCTBE MAaTEMAaTHUYECKOW 3aBUCUMOCTH TpHU OJHO(DAKTOPHOM
JKCIIEPUMEHTE.

29. HpobHo-panmonansubie Gyaknuu. OOmmii Bua. IlpoBepka MpaBHIIBHOCTH BBIOOpA
IpOoOHO-pallMOHANIbHON  (YHKIMHM B  KauecTBE MaTeMaTH4YeCKOW  3aBUCUMOCTH NP
0JIHO(AKTOPHOM 3KCIICPUMEHTE.

30. Pacmudpyiite moHsTHE aIeKBATHOCTH MaTEMaTHIECKON MOJIETH?

Tempbl s CaMOCTOSATEIbHOU pa6OTI)I!

Tema 1. Knaccudukanus cnoco00oB MaTeMaTu4ecKoro MoJIeIMPOBaHUE MPOILECCOB U OOBEKTOB B
MAaIIMHOCTPOCHUU

Tema 2. AHanTUTHYECKHE CIIOCOOBI MATEMATHUECKOI0 MOJIETMPOBAHUS

Tema 3. BeposITHOCTHO cTaTHCTHYECKHE CITOCOOBI

Tewma 4. MCTO[IBI MOACIIMPOBAHUSA C UCIIOJIB30BAHHUEM SKCIICPUMEHTA U METO/bI, NCITI0JIb3YCMBIC
Ha TEOPETHYECKOM U SMITUPUIECKOM YPOBHE; PH3MUECKOE MOJICITUPOBAHUE

Tema 5. Mertoauka IpoBeACHUS SKCIIEPUMEHTAIBHBIX UCCIIEIOBAHMM, CHCTEMbl aBTOMaTH3aLUH

IKCIIEPUMEHTAIBHBIX HCCIICTOBAHUI
Tema 6. OcHOBHBIC TpeOOBaHUS K 0(POPMIICHHIO HAYIHOTO OTUYETA, MMOATOTOBKA MATEPUAIIOB JIJIS
MyOTMKAIUY B HAYYHBIX KypHAJIax.

Tema 7. OCHOBBI TEOPETUUECKUX HUCCIICIOBAHUI
Tema 8. MoaenupoBaHue MPOLIECCOB B MAIIMHOCTPOECHUH

Tema 9. CoueTanue Pa3JINYHbIX METOAOB MAaTECMATHUYCCKOI'0O MOJCIMPOBAHN B pPCIICHUHN 3a/1a1

JIABOPATOPHAS PABOTA Ne 1.

PA3BMEPHBIN AHAJIN3 TEXHOJIOTMYECKOI'O IIPOLIECCA C IPUMEHEHUEM
TEOPUU I'PADOB.

JIABOPATOPHAS PABOTA Ne 2.

ITIPOBEPKA AJIJEKBATHOCTU MATEMATHUYECKHX MOJIEJIEW IIIEPOXOBATOCTU
[IOBEPXHOCTU PEAJIbHBIM  VYCJIOBUSIM MEXAHUYECKONW OBPABOTKU
3AT'OTOBOK.

JIABOPATOPHAS PABOTA Ne 3.

PEILIEHWE TPAHCIIOPTHOM 3AJIAUM JIMHEWMHOI'O ITPOI'PAMMMPOBAHNSI
PACIIPEJEJIMTEJIBHBIM METOJIOM



7 OIIeHO‘leIe cpeacrea AJid MIPpoOBEACHUA l'[pOMe)KyTO‘lHOﬁ aTrecranum

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqe}mﬂ H OHCHOYHLIC CPEACTBA LIS IIPOBCACHUA HpOMe)KyTO‘lHOﬁ aTTeCralum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

Kon u conep:xxkanne xommerennuu: I[IK-1 cnoco0HOCTHL NpUMEHSATH C€HOCOObI PALMOHAJBLHOIO WCHOJIB30BAHHS HEO0XOAMMBIX BH/IOB pecypcoB B
MAIIMHOCTPOUTEIbHBIX MPOU3BOIACTBAX, BLIOUPATH OCHOBHbIE U BCIIOMOraTe/ibHbIe MAaTEPHAJIbI IJIS U3TOTOBJIEHUS] UX M3/1eJINi, ClIOCO0bI peau3alumn
OCHOBHBIX T€XHOJOTHYECKHUX NMPOIECCOB, AHAJIUTHYECKHE U YHCIEeHHbIe MeTOAbl MPH pa3padoTKe HX MaTeMaTHYECKHX MojleJieil, a TaKKe COBpeMeHHbIe
METO/IbI Pa3padoTKH MAaJ00TXOHBIX, JHEProcOeperaliux  IK0J0rH4eCKH YUCTHIX MAIIMHOCTPOUTEIbHBIX TEXHOJOTHI

3Hathb Knaccugukarmuio cnocoboB marematiaeckoro | [lepedeHp TeOpeTHYecKuX BOIIPOCOB K 3a4ETY:
MOJIeJIUpOBaHKe mporeccoB U 00bekToB B |1l. OO60O0IIEHHOE NOHATHE MATEMAaTUUYECKON MOJIENH.
MAaIIMHOCTPOCHUH, aHAJINTUYECKUE u | 2. Kiaccuduxaims METoJ0B MaTEMaTHUECKOTO MOJICIIUPOBAHUSI.
YUCJICHHBIE METOAbl Ipu pa3paboTke ux|3. Uro Takoe TIpaHUYHBIE YCIOBUS B aHAIMTUYECKUX METOJaX MaTeMaTU4ecKoro
MaTeMaTUYECKUX MOJesen MOJIETTUPOBaHUs?
4. Yro mpeacTaBiseT MaTeMaTHUECKasi MOJIeNb AETEPMUHUPOBAHHOIO MpOIecca, OMMCAaHHOTO
QHAJIUTUYECKU?
5. JlaTh MOHATHE YCIOBUH OAHO3HAYHOCTU MPHU AHATUTHYECKUX METOJaX MaTeMaTH4eCcKOro
MOJIEJTUPOBAHUSI.
6. JlaTh mOHATHE KpaeBOH 3a7a4l MaTeMaTHUYECKOH (PU3MKH.
7. JlaTh MOHATHE CTOXaCTHYECKOTO MpoIiecca.
8. JlaTh MOHATHE CITy4aifHOTO COOBITHS.
9. Yro Takoe BEpOSTHOCTH CIYIallHOTO COOBITHS?
10. Yro siBnsieTCcs MaTeMaTHUECKOM MOJIENIBIO UCCIIEAYEMOI0 BEpPOSITHOCTHOTO Tporecca’?
11. JlaTh moHATHE 3aKOHA pacHpeeeHNs CyJailHOW BETHMYNHBI.
12. Meto/1pl IpeCTaBICHNS 3aKOHA paclpeieeHusl.
13. Jlatb mOHATHE (YHKIMU pacrpeneieHuss (MHTETPATbHON (QYHKIUU paclpeeeHus).
O06o3HaueHue.
14. JlaTh noHsTHE TUIOTHOCTH pacnpeaenenus. O0o3nauenue. I'paguueckas HHTEpIIpeTaIysl.
15. PackpeITh MOHATHE MaTeMaTHIeCKOro oxuaanus. O6o3HaYCHHE.
YmMmeth IIpuMeHATh aHANMTHUYECKUE U BEPOSTHOCTHO JIABOPATOPHAS PABOTA Ne 1.

CTAaTHCTUYECKHE  CHOCOOBI MATEMATHUYECKOTO

PA3BMEPHLII AHAJIN3 TEXHOJIOTUYECKOI'O IIPOLIECCA C IIPUMEHEHHEM




CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaThl 00yUSHHS OrneHouHbIe CPECTBA
KOMIETEHINH
MOJIEITUPOBAHUS s rmanupoBanusi | TEOPUU TPAD®OB
OKCIIEPUMEHTOB, MOJACIMPOBATH IPOLECCHL B | Jleqp padoThI: NOJYyYECHUE HABBIKOB BBIIOJIHEHUS Pa3MEPHOrO aHaIM3a TEXHOJIOIMUYECKOIO
MalnHOCTPOCHUH IPOLIECCA C MCIIOJIL30BAHMEM METOIA TEOPUH TpadoB.
1.1. BeisBieHHE TEXHOJIOTMYECKUX Pa3MEPHBIX IENel MPU MOMOIIU TEOPUH rpadoB.
1.2. MeToauka pacyeTa TEXHOJOTHYECKHX Pa3MEPHBIX IENeH.
1.3. PazpaboraTh MapuIpyTHBIH TEXHOJIOTUYECKUIN MPOIECC MU3TOTOBJICHHS JETAIH COTJIACHO
BapHaHTa, BBIIAHHOTO MPEINO0/IaBaTEeNIeM, U PACCYUTATh TEXHOJOTHUYECKHE pa3MEpHbIE IIeTTH
METOI0M Teopuu rpados.
1.4. Conepxanue pabOThI.
1.5. CpencrBa TEXHOIOTUUECKOTO OCHAIICHUS.
1.6. Tlopsimox BeITOTHEHHS PaOOTHI.
Brnaners HaBpikamMy TNprMEHEHUs] aHATUTHYECKHX U
BEPOSTHOCTHO CTATHCTHHUECKHX croco6os | 1 AHAIM3HPOBATH TEXHOJIOTUYECKHH MPOIIECC C HCMIOBL30BAHMEM METO/IA TEOPUH IPpadoB.
MaTeMaTHYeckoro  MojenupoBanusi s | 2. PaspalarteiBaTh MapumipyT —TEXHOJIOTHYECKOTO MPOLECCAa HM3rOTOBIEHHS —JE€TANU U
IUTaHUPOBAHUS 9KCHEPUMEHTOB, pacCYUTHIBATh TEXHOJIOTHYECKUE pa3MEPHBIE [IETTH METOZOM T€OpUH rpados.
MO/JICITMPOBAHUS IPOIIECCOB B
MaIIMHOCTPOCHUHU

KOI[ " COACPIKAHUC KOMIICTCHIIUU: I1K-11 cnocoOHOCTH BBINOJHSATH pa6OTBI Mo MOJCIIMPOBAHUTIO IPOAYKIIUU U 00BEKTOB MalIMHOCTPOUTCIIbHBIX ITPOU3BOJACTB C
HCIIOJIb3OBAHHUEM CTAHAAPTHBIX IMMAKECTOB U CPECACTB aBTOMATH3UPOBAHHOI'O IPOCKTUPOBAHUA, IPUMCHATE aJITOPUTMHUYICCKOC U IPOTPpaMMHOC obecrieueHue CpCaAcCTB
U CUCTCM MAIIMHOCTPOUTCIILHBIX TPONU3BOJCTB

3HaTh

MOJICIUPOBAHUE TPOAYKIIMM U  OOBEKTOB
MalIMHOCTPOUTEIbHBIX MIPOU3BOJICTB C
HCIIOJIB30BAHUEM CTAHAAPTHBIX IIAKETOB H
CPEICTB ABTOMAaTHU3UPOBAHHOTO
IMPOCKTUPOBAHUA, AJITOPUTMHUYCCKOC n
porpaMMHOe 00eCriedeHne CPeCTB U CUCTEM
MAIIMHOCTPOUTEIIbHBIX IIPOU3BOICTB

[IepeueHb TeOpeTHUECKUX BOIIPOCOB K 3a4ETY:

1. Meronuka TpPOBENEHUS SKCIEPUMEHTAIBHBIX HCCIIEAOBAaHUM, CHUCTEMbl aBTOMAaTH3AIHH
AKCIIEPUMEHTAIbHBIX HCCIIEI0BAaHUM.

2. OcHoBHbIE TpeOOBaHUS K O(GOPMIICHHIO HAYYHOTO OTYETa, MOArOTOBKA MaTEpUAOB IS

MyOIMKAIMU B HAYYHBIX KypHaJIax.

OCHOBBI TEOPETHUUECKUX MCCIIEA0BAHU.

MonenrpoBaHue MPOIECCOB B MAIIMHOCTPOECHHH.

CodeTaHne pa3INuYHbIX METOAOB MaTEMATHUECKOIO MOJIEJIMPOBAHUS B PEUICHUH 3a/1a4.

ok w




CTpyKTypHBIii

AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OneHouHble CpeCTBA
KOMIETEHINH
YmeTh MOATOTABIMBATh MATEPUAIIBI IS MyOTUKAIINH JIABOPATOPHASA PABOTA Ne 2.
B HAay4yHBIX IKypHaJax, MoJeauposath [ [[POBEPKA AJIEKBATHOCTHU MATEMATUYECKHX MOJIEJIEN IIIEPOXOBATOCTH
MPOYKIHIO 1 00BEKTHI MALIHHOCTPOUTENBHBIX [IOBEPXHOCTU PEAJILHBIM YCJIOBMSIM MEXAHUYECKOI OBPABOTKH

IMMPOU3BOACTB C UCIIOJIb30BAHUCM CTaAHJAAPTHBIX
MMakKECTOB MW CPCACTB aABTOMATU3HUPOBAHHOI'O

IPOCKTUPOBAHUS; AIrOPUTMUYECKUM U
POrPAMMHBIM ~ O0ECTIeYeHHeM CPEACTB 1 | TOBEPXHOCTH B 3aBHCHMOCTH OT METO/IA H 3JICMCHTOB PEXKUMa 00pabOTKH.

CHCTEM MAIIMHOCTPOUTENBHBIX npou3BoacTs | 2.1. @opMupoBaHue HIEPOXOBATOCTH IIPU 00PAOOTKE PE3aHUEM.
2.2. 3ananue k adboparopHoit padore Ne 2 CpaBHUTH 3HAUCHHUSI TIOKA3aTEJCH MIEPOXOBATOCTH,

3AT'OTOBOK
Henp padoThI: MOIY4YEHNE HABBIKOB SKCIIEPUMEHTAIbHON OLIEHKH IIEPOX0BAaTOCTH

paccunuTaHHbIE IO IPUBEACHHBIM SMIIUPUUECKUM MOJEISM, CO 3HAUYCHUSIMU, U3MEPEHHBIMU
10CJIE TIPOBEIECHMSI SKCIIEPUMEHTOB, U OLIEHUTH a/IEKBaTHOCTH JAHHBIX MOJIEJIEN pealbHbIM
YCIOBUSIM.

2.3. Coneprxanue paboThI.

2.4. CpencTBa TEXHOJIOTHUECKOTO OCHAIIICHHUS.

2.5. Ilopsa0oK BBIMONIHEHUS pabOTHI.

JIABOPATOPHASA PABOTA Ne 3.
PEIIIEHUE TPAHCIIOPTHOM 3AJJAUYM JIMHEMHOI'O ITPOTPAMMUPOBAHMU
PACITPEAEJUTEJIBHBIM METOAOM
Heab padoThl: MoTy4YeHNE HABBIKOB PELICHHS] pacpeIeIUTENbHBIX 33/1a4 ONTUMHU3AIUN
METOJIaMH JIMHEHHOTO MPOTrpaMMHUPOBaHHUSI.
3.1. IlocTanoBKa TpaHCIIOPTHOM 3aJauH.
3.2. PacnipenenuTenbHbIN METO/ PELLIEHUS] TPAHCIIOPTHOM 3a/1a4H.
3.3. BelposkieHue npu pelieHu TPaHCIIOPTHOH 3a/1aui U CIIOCOOBI €0 yCTpaHEHUs!.
3.4. OTKpbITast MOAEIb TPAHCIIOPTHOM 3a/1auH.
3.5. 3a1aHne K PEIIeHU 0 TPAHCIIOPTHOM 3a/1a4 PpacCIpeIeTUTSIIHHBIM METOIOM.
3.6. 3agaHue K PEMIEHUIO OTKPHITOM MOJIENIM TPAHCTIOPTHOM 3aa4H.




CTpyKTypHBIii

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPEICTBA
KOMIIETEHIIUN
3.7. CpeacTBa TEXHOIOTUYECKOTO OCHAIICHUSI.
3.8. [Tops10K BBITOIHEHHS PAOOTHI.
Bnagers HaBbikamMmu MopenupoBanusi TpOAyKmuH U | 1. DKCIepUMEHTAIBHO OIEHUBATH IIIEPOXOBATOCTh IIOBEPXHOCTH B 3aBUCUMOCTH OT METOJIa U
00BEKTOB MAallIHHOCTPOUTCIIbHBIX IIPOU3BOJICTB 3JIEMEHTOB pPEXUMa O6pa6OTKI/I.
C HMCHOJIB30OBAHUCM CTAaHIAPTHBIX TAKCTOB W | 2 = Peraty pacnpeeanTelbHbIE 3a4a4d ONTUMU3AIMI METOJaMU JIMHEHHOTo
CPEICTB ABTOMATH3UPOBAHHOTO
MIPOrPaMMHUPOBAHHSL.
MPOCKTUPOBAHHSI, AITOPUTMHUIECKOTO 51 3 0 .
) TaHU30BBIBATH PEMOHTHO-MEXAHUYECKOE XO3IMCTBO HA MAIIMHOCTPOUTEIBHBIX

IPOrPaMMHOT0  OOECIIEYCHUEM CPEICTB H PraHU30BLIBATE PCMOHTHO-MEXAHIICCKOC XO3TUCTBO Ha Ma OCTpOUTEN
CUCTEM MAalIMHOCTPOUTEIbHBIX IPOU3BOJICTB HPCAIPUATHAX.

4. Anamm3upoBath 3PPEKTHBHOCTH TEXHOJIOTHUECKUX MporieccoB B ycnmosusx [ TIC.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTeCTALMH, TOKA3ATEJM H KPUTEPHH
OLlCHUBAHHA:

IIpomesxyTouHast arrecTanus 10 JUCHUILIMHE «MaTeMaTH4ecKoe MOIEIUPOBaHUE
IIPOLIECCOB B MATMHOCTPOEHUN» BKJIFOYAET TEOPETUYECKHUE BOIPOCHI, IIO3BOJIAIOIIUE OLEHUTh
YPOBEHb YCBOCHHS 00yUaIOIIMMUCS 3HAHUW, YMEHHUI U BIIAJICHUH, U IPOBOAUTCS B opMe
OIIpOca C y4ETOM BBIIIOJHEHUS 3aJJaHU 0 IPAKTUUYECKUM paboTaM.

Iloxa3aTenu U KpUTEPUN OLICHUBAHMS:

— Ha OLIEHKY «3a4TeHO» — 00y4aroUuics 1eMOHCTPUPYET BHICOKUN YPOBEHb CHOPMUPOBAHHOCTH
KOMIIETEHIIN, BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIy0OKOoe 3HaHHWE Y4eOHOro Marepuana,
cBOOOJIHO OTBEYAET IO TeMe pedepara.

— Ha OICHKY «HE 3auTeHO» — OOYyYaroIIMiCs HE MOXET II0Ka3aTh 3HAHMS Ha YpPOBHE
BOCIIPOU3BEICHUS M 00OBSICHEHUS HH(OPMALMK, HE MOXKET [10Ka3aTh 3HAHUE yUeOHOIro MaTepuaia
U OTBEYaTh 1O TeMe pedepara.

8 YueoHO-MeTOoqHYeCKOe U MHPOPMALMOHHOE 00ecTieueHHue TUCHUTIINHBI (MOTYJIs1)

a) OcHoBHas JMTEpaTypa:

1. MmxeHepHas U KOMIIbIOTepHas Tpaduka ;| y4eOHUK U MPAKTHKYM ISl MPUKJIATHOTO
OakanaB-puata / P. P. Anamosa [u ap.]. — Mocksa : U3narensctBo HOpaiit, 2019. — 246 ¢. —
(Baka-nasp. ITpukiaguoit kypc). — ISBN 978-5-9916-8262-6. — Texkct : snextponnsiii // DBC
FOpaiir [caiit]. — URL: https://biblio-online.ru/bcode/433875

2. TaBpunoB, M. B. Undopmartuka 1 mHGOPMAIIMOHHBIE TEXHOJIOTUU : Y4EOHUK MIJis
npukiaaHoro 6akanaspuata / M. B. Taspuios, B. A. Kinumos. — 4-e u3j., nepepad. u gom. —
Mocksa : U3-natenbctBo FOpaiit, 2019. — 383 c¢. — (bakanasp. IIpuknaanoit kypc). — ISBN
978-5-534-00814-2. — Tekcr : onektponnsii // DBC IOpaiit [caiit]. — URL:
https://www.biblio-online.ru/bcode/431772

0) /lonmoJiHUTEIbHAS JINTEpaTypa:

1. 3umun, B. I1. MadopmaTuka. JlaboparopHslit mpaktukym B 2 4. Yacts 1 : yueOHOE
noco-6ue st By30B / B. I1. 3umun. — 2-e u3a., ucmp. u gon. — Mocksa : U3aarensctBo FOpaidT,
2019. — 124 c¢. — (YuuBepcutersl Poccum). — ISBN 978-5-534-11588-8. — Tekcer
anek-tpoHHsIi // DBC FOpaiit [caiit]. — URL: https://www.biblio-online.ru/bcode/445685 (nata
06-pamenus: 29.10.2019).

2. OBunaHMKOBa U. I'. OOBEKTHO-OPUEHTHPOBAHHOE U BU3yaJbHOE IIPOrpaMMUPOBAHUE
[DnexTponHbIii pecype] @ yuebHoe mocobue / W. I'. OBumnnukosa, 0. C. Jlaktuonosa, JI. B.
KypsaeBa ; MI'TVY. - Maruutoropck : MI'TY, 2016. - 1 snektpon. ont. quck (CD-ROM). -
Pe-xxum JlocTymna:
https://magtu.informsystema.ru/uploader/fileUpload?name=2976.pdf&show=dcatalogues/1/1134
876/2976.pdf&view=true. - MakpooOBbeKT.

3. CaBenneBa U. A. KomnbrorepHas rpaduka 1 reOMeTpHIEeCKHEe OCHOBBI MOJICTTUPOBAHUS
[DnexTponHbIit pecypc] : yuebHoe mocobue / 1. A. Casenbea, E. C. Pemernukosa ; MI'TYV. -
Marautoropck : MITY, 2016. - 119 ¢ : wn, Tabn. - Pexum gocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2270.pdf&show=dcatalogues/1/1129
781/2270.pdf&view=true. - MakpooOBbeKT.


https://biblio-online.ru/bcode/433875
https://www.biblio-online.ru/bcode/431772

B) MeToanueckne yKazaHusi:

1. Bapdonomeea T. H. Ilpaktukym mo mporpammupoBanuio B DELPHI. OcHoBHBbIE
AJIEMEHTBI OMOJIMOTEKN BU3yaIbHBIX KOMIIOHEHTOB [DIIeKTpOHHBIN pecype] : nmpaktukym / T. H.
Bapdo-nomeena, C. A. [ToButryxus ; MI'TY. - Marautoropck : MI'TY, 2018. - 1 a5ekTpoH. onT.

JTUCK (CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=3519.pdf&show=dcatalogues/1/1514
333/3519.pdf&view=true. - MakpooOwekt. - ISBN 978-5-9967-1173-4. - ISBN

978-5-9967-1104-8.

2. JlorynoBa O. C. COopHHMK 3agaHuii 1O HHPOPMATHUKE IS TPOTPAMMHUCTOB
[DnexTponnsiii pe-cype] / O. C. Jlorynosa, E. A. Unesuna, 10. b. Kyxta ; MI'TY. - MarauToropck
: MITY, 2011. - 1 omekrpon. ont. guck (CD-ROM). - Pexum pgoctyna:
https://magtu.informsystema.ru/uploader/fileUpload?name=1246.pdf&show=dcatalogues/1/1123
424/1246.pdf&view=true. - MakpooOBbEKT.

3. JlaGopaTopHbIii TpPaKTHKyM MO AucHuminHe «MaTemaruueckoe MOJAEIUPOBAaHUE B
MarmHoCThoOeHnn» . vaebroe nocobue / ). B. Tlcurun: mon o6mi. nen. H. M. Berkacosa. —

r) Ilporpammuoe o6ecneuenue u UHTepHeT-pecypcehi:

IIporpaMMHoOe o0ecneveHue:

Haumenoanue 110 Ne norosopa Cpox neiCTBUS JTUIEH3UH
. J-1227 ot 08.10.2018 11.10.2021
MS Windows 7 J1-767-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
7Zip CBOOOJTHO PACTIPOCTPAHIEMOE beccpouno
FAR Manager CBOOOJIHO PACTIPOCTPAHSIEMOE OeccpovyHO

Hpocbeccuonaﬂbm,le 0a3bl JAHHbIX U l/lH(l)OpMaIII/IOHHbIe CIIPaBOYHLIC CHCTEMbI
HazBaHue Kypca Cchuika

HammonansHas
UH()OPMAIIMOHHO-aHATUTHYECKAsT CHCTEMA — URL: https://elibrary.ru/project_risc.asp
Poccuiickuii MHIEKC HAYIHOT'0 IIMTUPOBAHUS
[Touckosas cuctema Axagemus Google (Google
Scholar)

Nudopmanronnas cucrema - Equnoe okHO
JIOCTYTa K MH()OPMAIMOHHBIM pecypcaM
MexnyHapoaHast pehepaTUBHAS U
MOJTHOTEKCTOBAS CITpaBoYHas 0a3a JaHHBIX http://scopus.com
HAYYHBIX U3aHU# «SCOPUS»

URL: https://scholar.google.ru/

URL: http://window/edu.ru/

MesxayHapoiHas HayKOMETpHUECKas
pedeparuBHas 1 IIOITHOTEKCTOBAs Oasa nanHpIx |Nitp://webofscience.com
Hay4yHbIx u3nannii «Web of sciencey
DnekTpoHHbIe pecypchl onbanoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp

9. MarepuanbHO-TeXHUYEeCKOe 00ecriedeHne JUCIUILTUHBL (MOTYJIs)

MaTepI/IaJ'ILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCHUIIIIMHBI BKIIIOYACT:

Tun u Ha3BaHWE ayUTOPUH OcHanieHue ayInTopun
VY4eOHble ayAUTOPUH IS MynbTUMeIMiHBIE CPEACTBA XPAHEHNUs, IIEPENAUnd U
IPOBE/ICHUS 3aHATUHN JIEKLIMOHHOTO | MPEeACTaBICHUs HHPOPMALMH; BUICONIPOEKTOP, SIKpaH
THIA HACTEHHBIN, KOMIIBIOTEP; TECTOBBIE 3aaHuUs 1)1 TEKYILETO
KOHTPOJIsI YCIIEBAEMOCTH.
YueOHast ayTuTOpHs JJIs KommiekT neyaTHbIX U 3JIEKTPOHHBIX BEPCHIl




Tun u Ha3BaHMe ayIUTOPUN

OcHallleHue ayauToOpuun

MPOBEJICHUS J1A0OPATOPHBIX PaboT:
71a00paTOPHBII KOPITYC C
nabopaTopueit cBapKu U
nabopaTtopuelt pe3aHusi

METOJIMYECKUX PEKOMEHIAINH, yaeOHOe mocodue,
[IJJAKATHI 110 TEMAM.

VYueOHast aytuTOpHs Jist
MIPOBEICHMS JTA0OPATOPHBIX PaboT
110 CBAPOYHBIM JAUCIUIUINHAM

KommiekT MeToIn4eckux peKoOMeHJaui, yaeoHoe
nocoOue, MaKaTel 0 TEMaM.

YyeOnas ayauTopust st
MIPOBEICHUS MEXaHUYECKUX
UCOBITaHUN

1. MamuHbl yHUBEpCaIbHbIE UCIIBITATEIbHBIC HA
pacTsKEeHUeE, CKaTUe, CKpyUYHBaHHUE.

2. MepuTenbHbId HHCTPYMEHT.

3. ITpuGops! 17151 U3MEPEHUSI TBEPAOCTH 110 METOJAM
bpunemns u Poksemna.

4. MukpoTBepaoMep.

5. Ileun TepMuUdeCcKHE.

YueOHast ayTuTOpHs ISt
HPOBE/ICHUST METAIIOrpadHUECKUX
WCCIIEJOBAHUI

Muxkpockonst MUM-6, MUM-7

Y4eOHble ayIUTOPUH AJIs
MPOBEJICHUS TPAKTUYECKHUX
3aHATUH, TPYNIIOBBIX U
VH/IUBUYAJIbHBIX KOHCYJIbTALlUM,
TEKYLIEro KOHTPOJIA U
MIPOMEKYTOUYHOM aTTECTALNKU

Jlocka, MybTUMEINIHBIN TPOEKTOP, IKpaH

YuebHble ayIUTOPUH IS
BBITIOJTHCHHA KYPCOBOT'O
IIPOEKTUPOBAHMUSL, TOMEILEHUS AJIs
CaMOCTOSITENIbHOM pabOThI

[Tepconanbubie KOMIbIOTEPHI ¢ makeTrom MS Office u
BBIX0I0M B IHTEpHET U ¢ JOCTYIIOM B JICKTPOHHYIO

nH(OPMaIIMOHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA

00y4Jarmuxcs
[TomernieHnue Uit XpaHSHUS U Crennaxu, ceiidpl IUTsi XpaHSHUsT YIeOHOTO 000pyI0BaHHS
PO UIAKTHIECKOTO WHCTpyMEHTHI [Tl PEMOHTA JIab0paTOPHOTO

00CITy’)KUBaHUs y4€OHOT O
000pyTI0BaHUS

o0opynoBaHus




