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ABTOp nporpaMmsbI:
JIOKTOp TEXHHMYECKUX HaykK, mpodeccop kadeapsl MaTeMaTH4eCKOro MOJCIUPOBAHUS U
uHpopManroHHbIX TexHonorui Kosanera O.A.

Pabouass mporpamma cocrtaBiena B coorBerctBun ¢ ®I'OC BO mo HampaBieHUIO
noarotoBku 09.06.01 - MuHpopmaTtuka W BBIYHMCIWTEIbHAS TEXHUKA (YpPOBEHb - IMOITOTOBKA
KaJpoB BbICIIEH kBanpukanun) (mpukaz Munoopaayku PO ot 30 urons 2014 r. Ne 875.

PabGouas mporpamma mpuHsATa Ha  3acelaHMU  Kadeapel  MaTEeMaTUYECKOTo
MOJICIIMPOBAHMS U HHPOPMALMOHHBIX TEXHOIOTUH «22» nexadps 2020 roga, mpoTokon Ne 4.
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1. llean u 3aga4u JUCHHUILINHDBI

1.1 Henp AUCUMIUIMHBI - M3YYECHHE KOMIIBIOTEPHBIX Cpea JIsi MaTeMaTHYeCKOro
MOI[GJII/IpOBaHI/ISI C HUCIIOJIB30BAHUEM HOHHTHﬁHOFO annapaTa MAaTEMAaTHUYCCKOTI' O MOIIGHI/IpOBaHI/ISI
W YHCIICHHBIX METOJI0B, ()OPMHPOBAHHUE HABBIKOB HCIIOJB30BAHHMS KOMIBIOTEPHBIX Cpei s
peanu3aliid METOJOB MAaTeMAaTHYEeCKOTO MOJICIUPOBAHUS B CaMOCTOATENbHOM Hay4yHO-
HCCIIEN0BAaTENLCKOM IeITEIBHOCTH.

1.2 Buabl u 3a1a4u 1pogecCHOHAIBbHOM 1eATeJIbHOCTH 10 IUCHUIJINHE:

Hayuno-uccnenoBarenbckast — ACATENbHOCTH B 00MacT  (yHKIIMOHHPOBAHUS
BBIUMCIUTENbHBIX MAIIUH, KOMIUIEKCOB, KOMIIBIOTEPHBIX CETeH, CO3/JaHus JJIEMEHTOB U
YCTPOMCTB BBIYUCIUTENBHOW TEXHUKM Ha HOBBIX (PU3MUYECKHMX M TEXHHYECKUX TNPHHIIMIAX,
METOJIOB O00pa0OTKM W HAaKOIUIEHUS HMH(POpMAIUU, aJrOpPUTMOB, TMPOTpaMM, SI3BIKOB
OpOTPAMMHUPOBAaHUSI M 4YEJOBEKO-MAlIMHHBIX  WHTepQeiicoB,  pa3pabOTKM  HOBBIX
MaTeMaTHUYECKUX METOJOB M CPEACTB MOJJAEPKKH HHTEIUICKTyalbHOW 0O0pabOTKH [TaHHBIX,
pa3paboTKN MHPOPMALMOHHBIX ¥ aBTOMATU3UPOBAHHBIX CUCTEM MPOCKTHPOBAHUS M YIIPABICHHS
B MIPWJIOKEHUU K PA3IMYHBIM MPEIMETHBIM 00IacCTsIM:

— U3yueHUe U pa3pabdoTKa alIroOpuTMOB MPOrPAMMHBIX KOMIUIEKCOB C HCIIOJIb30BAHHEM
METOJIOB MaTeMaTUYECKOT0 MOJEIMPOBAHNUS;

— IUIAaHMPOBAHHUE IPOLIECCOB M PECYpPCOB JJIsl PELIEHUs 3a1ad B 00JACTH MPUKIIATHOU
MaTeMaTHKH 1 HHPOPMATUKH;

- (hOopMHPOBaHNE HABBIKOB HCIOIH30BAHUS MAaTEMATHUECKUX METOJIOB MOJACIUPOBAHUS B
CaMOCTOSITEJIbHOM ~ Hay4HO-MCCJIE0BAaTENbCKONW, IEJaroruueckod M  MIPOU3BOACTBEHHO -
TEXHOJIOTHYECKON JIeATEJIBHOCTH Ha MPO(EecCHOHAIBHOM YpOBHE, BKIIOYas: pa3pabOTKy
QITOPUTMUYECKMX M NPOrpaMMHBIX pelIeHHd B 00JacTM CHCTEMHOTO U IPUKIAJAHOIO
POrPaMMHUPOBAHUS

[IpenonaBaTenbckas AESATENBHOCTh IO 00pa30BaTENbHBIM IPOrPaMMaM  BBICIIETO
0o0pa3zoBaHusI:

- TMOJrOTOBKA W TPOBEACHHE Y4YeOHBIX 3aHATUH B Y4eOHOM 3aBEIEHUHM BBICIIETO
o0Opa3oBaHUs

1.3 B pesyabrate OCBOCHHMS IMCUHMILIMHBI ObITH
chopmMupoBaHbl cieayloIMe KOMIIETEHIIUN:

Y O00y4YarIIMXCsl IO0JKHBI

Koa v HanumenoBanue

IInanupyemsbie pe3yJbTaThl 00y4eHHS MO JUCHHUILINHE,

komnerenuuu ProcC BO HeoOXoauMble 1Jis1 JOpMUPOBAHUSI KOMIIETEHIIUH

OIIK-6 CrocoOHOCTE | 3HAET M MOHUMAET:
HPCACTABIATE HOJIYHCHHBIC | - gcyoBHBIE METOABI aHAAM3a W MOJCIMPOBAaHHS B
PE3yIbTaThI Hay4YHO- .

. U3ydyaeMoi 00JIaCTH, OCHOBBI 3aKOHOJATENbCTBA B cdepe
HCCIIE0BATEIbCKOM Kox 31 (OTK-6)

BTOPCKOTO MTPaB -

JeATENBHOCTH ~ Ha  BBICOKOM | 2DLOPCKOTO Ipasa Roa (

YPOBHE U C YY4€TOM COOJIIOICHMUS
ABTOPCKHX TIPaB

Ymeer (cnocoOeH NpoeMOHCTPHPOBATD):

- MPEACTaBJISAITH PE3YJIbTATbL HaquOfI JACATCIIBHOCTH B
COOTBETCTBUM C OCHOBHBIMH HOpPMaMH, HpPUHSATHIMH B
HayyHoM oomennu Kox Y1 (OITK-6)

Baaneert:
- HaBbIKAMH KPUTHYECKOW OLEHKH A((PEeKTUBHOCTH
pa3JIAYHBIX METOJIOB u TEXHOIOTHI HAay4YHOU
kommyHukaiu Koa B1 (OITK-6)
[1K-3 CnocoOHOCTh TPOBOAWTH | 3HAET M MOHUMAET:
KOMILICKCHBIC UCCIICIOBAHNA | - ocHOBHBIE METOJABI W  TEXHOJOTHH  IPOBEICHUS
Hay4HBIX " TEXHHHCCKHX | 4 O MILIEKCHBIX HCCIEeIOBAaHUI c MIPUMEHEHUEM
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HpO6J’I M C IMPUMEHCHHUEM | COBPEMEHHBIX TEXHOJIOT Ui MaTeMaTHU4ICCKOI'o

COBPCMCHHBIX TEXHOJIOTHH | MozieMpOBaHys U BBEIYMCIMTENLHOTO dkcnepumenta Kog 31
MaTEeMaTH4eCKOro (TIIK-3)
MOJIETTUPOBAHUS "

Ymeer (cnocobeH NpoIeMOHCTPHPOBATD):
- OCYIIECTBISATH  KOMIUIEKCHBIE  HCCIEIOBAaHHA  C

BBIYHUCIUTEIIBHOT'O SKCIICPUMECHTA

MNPUMCHCHUCM COBPCMCHHBIX TEXHOJIOTHII MaTEMaTHUYECKOIO
MOZACIIMPOBAHUA W BBIYHUCIIHMTCIBHOIO0 3SKCIICPUMCHTA KOL[

V1 (TIIK-3)

Baaneer:
- HaBbIKAMM TPUMEHEHHS METOJOB H  TEXHOJIOTHUHU
MPOEKTUPOBAHUS KOMIIIEKCHBIX HCCIIeTOBAHUM c
MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTUH MAaTEMATHYECKOIO
MOJICTTUPOBAHUSI M BBIYMCIUTEIBHOIO 3SKcrepuMenTa Koa
B1 (ITK-3)

ITK-5 CniocoGHOCTB K pa3paboTke | 3HaeT M MOHMMAET:
HOBBIX MAaTCMaTHICCKUX METOMOB | - tekyiiee MOIOKEHUE COBPEMEHHBIX HAYYHBIX JOCTHIKEHU N

W ajlTOPUTMOB  MHTCPHPCTANN | 5 G5racty MaTemarnueckoro moxenuposanus Kox 31 (ITK-
HATYpHOTO  JKCIIEPUMEHTa Ha

)
OCHOBC €ro MAaTEMAaTHYCCKOU )

MOJIENH YMmeer (cnocodeH npoaeMOHCTPUPOBATH):
- NPUMEHATb  CHOCOOBI M TEXHOJIOTUM  PEIICHUs
CTaHAapTHBIX U HecTaHAapTHBIX 3a1a4 Kox Y1 (IK-5)

Baageert:
- HaBbIKAaMHM HPHUHITHUS PEUIEHUMH U CHOCOOHOCTh HECTH

OTBETCTBEHHOCTH 3a npunstue pemennii Kox B1 (ITIK-5)

1.4 CornacoBaHue MeXIMCHUIUIMHAPHBIX CBsI3ed JMCLUUIUIMH, MPaKTHK, HayYHBIX

UCCIIeIOBaHUM, 00eCTIeYMBAIOIIUX OCBOCHHE KOMITETEHIIHHA.

HucuumnuHa «KoMmnbploTepHble Cpeibl i MaTeMaTHMYeCKOTO  MOJEIUPOBAHUS
JIOTUYECKH CBsI3aHa C TAKMMHM JUCLUIUIMHAMY, IPAKTUKAMH, HAYYHBIMU HUCCIIEOBAaHUAMHU, KaK:

OIIK-6 — IIpousBoacTBeHHas MpakTHKa (MPaKTHKA 10 MOJIYYCHUIO MPO(ECCHOHATBHBIX
YMEHUH U onbITa MPOopecCUOHATLHON EATEIbHOCTH).

[1K-3 — HckyccTBeHHBIE HEHPOHHBIE CETH, METOIBl 00padOTKM AKCIEPUMEHTATBHBIX
JTAaHHBIX W UHTEPIIPETALMs] HATYPHOT'O SKCIIEPUMEHTA, CUCTEMBI HCKYCCTBEHHOI'O MHTEIIJIEKTA.

[IK-5 — Maremaruueckoe MOJAEIUPOBAHNE, YHCIEHHBIE METOJbl M KOMIUIEKCHI
nporpaMMm, MeToasl MaTeEMaTUYECKOTO MOAECIINPOBAHHUS.

2. Mecto aucuuminnsl B ctpykrype OII acnupantypsi:

JuctmmuimHa  «KoMIbIOTEpHBIE  Cpefbl  UIS  MaTeMaTHYeCKOTO  MOJCITUPOBAHHS)
OTHOCHTCS K BapuaTUBHOHN 4yacTH yueOHoro ruana Ol nmo Hanpasnenuto noarorosku 09.06.01 —
«MHadopmaTrKa U BEIYUCIUTEIbHAS TEXHUKA», HAMTPaBICHHOCTH (Mpoduis) — "Maremarnueckoe
MOJIEIMPOBAHKE, YHCIEHHBIE METO/IbI U KOMILIEKCHI TporpamMm"”. JlucuuIuingaa no BeIOopy.

Juctmmuimaa  «KoMITBIOTEpHBIE  Cpefbl  UIS  MaTeMaTHYECKOTO — MOJCITUPOBAHHS
u3ydaercs B 3 ceMecTpe.

3. O0bém U coaepkaHNe TUCHUTIIHHBI
3.1 O0beM TUCHUIITHHBI
Ounas ¢popma oOyueHus: 2 3.e.
3aounas popma oOydeHwus: 2 3.¢.




Ounas ¢popma | 3aounas popma
. oOyueHus oOyueHus
Bun yae6HO# paboThI (}Bnciero (ZZero
YacoB) 4acoB)
O0masi TpyA0€MKOCTb 1M CHUILITHHBI 72 72
Konmaxmnas paboma (no yuebHvim 3aHAMUAM) 22 4
Jlexuu (JI) 10 4
ITpaktnueckue (cemunapckue) 3ansatus (113) 12 -
Jlaboparopusie 3anstus (JI3) - -
Camocmosmenvrasn paboma (CP) 50 68
3auem

3.2 Conepixkanue Kypca:

No
TE
MBI

HazBanue
paszena/TeMsl

Bun yuebnolt paboTsl, yac.

(ouHasi/3a09Has)

J

113 I3 CP

®opMbI TEKyILEro
KOHTPOJISI

1.

Tema 1. O6paboTka
IKCTIEPUMEHTAIBHBIX
JAHHBIX B Cpejie
MathCAD (nuneitnas u
HEJIMHENHAas perpeccus,
anmpoKCUMAIHs,
MHTEPIOJISILINS). . .

2/1

21- - 6/12

KOJUIOKBUYM

Tema 2. Boruucnenue
OTpEeIeTICHHBIX
WHTETPaJIOB
YUCJICHHBIMH METOJIaMU
B cpene MathCAD
(Tpanenuii, CumrcoHa,
grcen Koteca)

1/1

21- - 7/14

cobecenoBaHue

Tewma 3. Pemienne
nuddepeHIanTbHbBIX
ypaBHEHUH
YHCIEHHBIMUA METOJIaMHU
B cpene MathCAD
(MeTonbl Diinepa,
Pynre-KyrTa)

2/1

21- - 6/12

KOJUIOKBUYM

Tema 4. Metoant
MOJICTTUPOBAHUS
KHHETHKH XUMHUYECKUX
peakuuii u
OMOJIOTHYECKHUX CUCTEM

B cpeae MathCAD

2/1

21- - 8/10

cobecenoBanue

Tema 5. MeTobl
MOKCKA DKCTPEMyMa B
cpeae MathCAD
(TIOuCK Ha paBHBIX
WHTEpBajax, «30JI0TOE

CCUCHUCH, MCTO

1/-

21- - 6/12

KOJUIOKBUYM




[Taysna, meton
Herorona-Pagcona)

Tema 6. [loctpoenue 2/. 9/-

7/8 cobecenoBanue
«OyTpuiku Knetna»

Tema 1. O0padoTKa IKCHEPUMEHTAIBHBIX JaHHbIX B cpene MathCAD (auneiinas u
HeJIMHeHas perpeccusi, anNpPOKCUMAIUSA, UHTEPIIOJISIIUA)

Jleknus. OOpaboTKa SKCIEPUMEHTAIbHBIX JaHHBIX B cpeae MathCAD: nuneliHas wu
HeJMHEeWHas perpeccus, annpoKCUMaIus, HHTEPIOSAIUS.

IIpakTH4eckoe 3aHsATHE.

1. O6paboTka dKCHEpUMEHTANbHBIX HaHHbIX B cpexe MathCAD (nuHeliHas W HelUMHCHHAsS
perpeccusi, alpoKCUMAaIHsl, UHTEPIIOJISILINS)

CamocrosiTesbHast padora:

1.JIuneiHas ¥ HeNMHEWHAas perpeccus, annpoKCUMaIus, UHTEPIOALMS

B cpene MathCAD nuHeiiHas U HelTMHEeWHAas perpeccusi, almpoKCUMAIUs, HHTEPIIOJISALIHS

Tema 2. Bblumcienue omnpeaejieHHbIX HHTErpajioB YHMCIEHHBIMH MeETOJaMH B cpejae
MathCAD (rpaneuuii, Cumncona, uncen Koreca)

Jlexnusi. Beruricienue onpeieneHHbIX HHTEPAIOB YUCACHHBIMU MeToaMu B cpeae MathCAD:
Tpaneuuit, Cumiicona, yrucen Koreca.

IIpakTH4yeckoe 3aHsATHE.

1. BpluucieHHe ONpPECICHHBIX WHTErPAJiOB YHUCICHHBIMH Metonamu B cpeae MathCAD
(Tpanennii, Cumnicona, uncen Koreca

CamocrosiTeibHast padoTa:

1. BblunciieHHE ONPEICICHHBIX HHTErPaioB YHCICHHBIMH Merogamu B cpeae MathCAD
(Tpanenuii, Cumrncona, yucen Koreca

Tema 3. Pemenue nudepeHunaJbHbIX ypaBHeHHIl 4YHCJIEHHBIMH MeTOAAMH B cpejae
MathCAD (metoasI Jiisiepa, Pynre-Kyrra)

Jlekuus. Pemenvie nuddepeHnnaibHbIX ypaBHEHUH YHCICHHBIMU MeTo1aMu B cpeae MathCAD
1o MeronaM Ounepa u Pynre-Kyrra.

IIpakTH4eckoe 3aHATHE.

1. Pemenue auddepeHInalbHbIX YpaBHEHHH 4YHCICHHbIME Merogamu B cpeae MathCAD
(metonsl Ditnepa, Pynre-Kyrra)

CamocrosiTeibHas padora:

1. Pemenne auddepeHIMaNbHBIX ypaBHEHUH 4YHcieHHbIME Meromamu B cpene MathCAD
(Metoas! Ditnepa, Pynre-Kyrra)

Tema 4. MeToabl MOAeTHPOBAHUS KHUHETHKU XHMHYECKMX PeaKIuil M OHOJOrHYecKUX
cucreMm B cpeae MathCAD

Jleknusi. MeTo 1l MOJIETUPOBAHMS KHHETUKH XUMUYECKUX PEAKIMii U OMOJIOTHYECKUX CUCTEM B
cpeae MathCAD.

IIpakTH4eckoe 3aHATHE.

1. Metoasl MOIETUPOBAHUS KHHETUKN XUMUYECKUX PEAKIINA U OMOJIOTHYECKUX CUCTEM B CpEJie
MathCAD

CamocrosiTesibHas padora:

1. MeTopl MOJIETUPOBAHUS KUHETUKH XUMUYECKUX PEaKIUi U OMOJIOTHYECKUX CUCTEM B CpeJie
MathCAD

Tema 5. MeToabl noucka 3xcrpemyma B cpeae MathCAD (nouck Ha paBHBIX HHTEpPBAaJIaXx,
«30J510TOC ceueHune», mero Ilaysna, meron Herorona-Pajcona)



Jleknusi. Metonel moncka skctpemyma B cpeae MathCAD: mouck Ha paBHBIX HHTEpBaJiax,
«30J10TOC ceueHue», meton [layama, meron Hetotona-Padcona.

IIpakTuyeckoe 3aHsATHE.

1. Meroasl moucka sxctpemyma B cpeae MathCAD (mouck Ha paBHBIX MHTEPBajax, «30JI0TOE
ceuenuey, meron [laysna, meron Hetorona-Padcona)

CamocrosiTesbHasi padora:

1. Pa36op MeTOI0B MOACTMPOBAHUS KHHETUKA XUMUYECKUX PEAKINA U OUOJOTUIECKUX CHUCTEM

B cpene MathCAD

Tema6. [locTpoenne «0yThlIKN KiteiiHa»

Jlekuus. Meronuka nocrpoenust «0yTouiku KieitHay.
IIpakTnyeckoe 3ansATHE.

1. Iloctpoenue «OyThuiku Kielinay
CamocrosiTesbHast padora:

1. Meronuka noctpoenus «0yTeuiku Kielinay.

4. KonTpoJib 3HaHUi1 00y4aromuxcs
4.1 ®opMbI TeKYLIEr0 KOHTPOJIA Pa00ThI ACMHUPAHTOB
1. KomnokBuym.

2. CobOecenoBaHue.

4.2 Tunosble 3aJaHUA TEKYIIEro KOHTPOJIS

Bompochl K KOJUIOKBUYMY:

1. MaremaTuyeckoe MOJICIMPOBAHUE: OCHOBHBIC TIOHSTHS, MaTeMaTHUYeCKas MOJIEIb,
CrocoObl pa3pabOTKH MaTEMATHYECKUX MOJCNICH, 3Tanbl paboThl HAJl MAaTEMAaTUICCKOM
Mmojenbto. [lapamerpuueckas uieHTH(GUKALINS MATEMATHYECKUX MOJICIICH.

2. Knaccn(bnxaum[ MaTEMATHYCCKUX MO}IGHGﬁ (MO)ICJ'II/I CTaTUKN MU JWHAMUKH, MOACIN
JETePMUHUPOBAHHBIE M  CTOXACTUYECKHWE, MOJENH C  paCHpelNeeHHBIMH U
COCPE/IOTOYCHHBIMHA ~TapaMeTpaMH, MOJCIN CTalldOHAPHBIC, HECTAIMOHAPHBIC W
KBa3UCTAIlMOHAPHBIE). AZIEKBATHOCTh MaTeMaTHUYECKON MOJIEH

3. MeTozp! perieHus: ypaBHEHUS C OTHOM EPEMEHHOA.
4. MeTo/pl pelIeHus: CUCTEM JIMHEWHBIX YpaBHEHHH.
5. Metonbr unTepnoaupoanus. O01mas mocraHoBKa 3a1a4yn. J[OCTOMHCTBA M HEAOCTATKH

HUHTCPIIOJIMPOBAHUSA, KaK MCTOAA IMOCTPOCHUS MATCMATUYICCKUX MOJEICH.

Bor1pocs! kK cobece10BaHHIO:

1. Meronbsl MoaenUpoOBaHUsI KUHETUKH XUMUYECKUX peakluid U OMOJIOTMYECKUX CHUCTEM B
cpene MathCAD

2. Metoapl KOPPEISIIMOHHOTO M PerpeccHoHHOro anaim3a. OOmas MocTaHOBKA 3aIadvH.
[TpuBecTu mpumepsl.

3. MeTon HaWMEHBIIUX KBAJPAaTOB B CiIydae JIMHEHHOW W HETMHEWHOW 3aBHCHMOCTEH.
[IpuBeneHne HENMHEMHBIX 3aBUCHUMOCTEM K  JuHEHHOMY Buay. CpaBHEHHE
anmnpoKCHMallMd W HHTEPHOJIUPOBAHUS, KAaK CIHOCOOOB MOCTPOEHUS MaTeMaTHYeCKU
MoJeNneli Ha OCHOBE OKCIEpUMEHTaJIbHBIX JaHHBIX. llogcuer ko3dduumenra
KOPPESIHIH.

4. Metozapsl noucka MuHuMyMa. OO1mas mocraHoBka 3aia4u. [Ipumeps! 3a1au, TPUBOIAIINX
K HEoOXOAMMOCTH IIOMCKAa MHHHMyMa U3 €CTECTBEHHbIX HayK. I[IpuHIunumaibHoe
OTJIMYME METOJI0B JINHEWHOTO Y HETMHEMHOT O IPOrpaMMHUPOBAHUSI.



How

o

10.

MunumyMm (QyHKIMHM OfHOM mepeMeHHOH. MeToasl 3010Toro ceuenus, napabon, JICK
(deBuca, Cenna u Kammm). YciaoBust o0cTaHOBKH METOZ0B. MeTOAbl TTOMCKa MUHUMYyMa
¢ynkunit MHOTHX nepeMeHHbIX. [IpocToe ckanupoBanue obiacTu.

4.3 HpOMe)KyTO‘{Haﬂ aTrecTanusd 10 JIMCUHUIIJIMHE IIPOBOAUTCA B Q)opMe 3a4cTa.

Bompocs! 3auera
MaremaTnueckoe MOJEIMPOBAaHUE: OCHOBHBIC IIOHATHS, MAaTeMaTH4ecKas MOJEIb,
croco0bl pa3pabOTKM MaTeMaTHYECKUX MOJIENEH, 3Tanbl paboThl HaJ MaTeMaTHYECKOM
mozenbto. [lapamerpuueckas uieHTH(GUKALUA MaTEMaTHYECKUX MOJEIeH.
Knaccugukanuss mMareMaTHUECKUX Mojeiei (MOJENN CTaTUKH U JUHAMUKH, MOJIENU
JETCPMUHUPOBAHHBIE M CTOXACTHYECKUE, MOJENIM C  paCHpElEeICHHBIMH U
COCpPEIOTOYEHHBIMU MapaMeTpaMM, MOJEJINU CTAalMOHApHbIE, HECTALMOHAPHbIE U
KBa3MCTallIOHapHBbIE). AZIEKBaTHOCTh MaTEMAaTHUYECKOW MOJIeNIN
Mertonp! pelieHys: ypaBHEHH C OJHOM IIEPEMEHHOM.
MeToapl peleHus: CUCTEM JTMHEHHBIX YPaBHEHUH.
MeTtonbl unTepnoarpoBanus. OOuas NocTaHOBKA 3a7aud. J{OCTOMHCTBA U HEAOCTATKU
UHTEPIOJIMPOBAaHUS, KaK METOJla MOCTPOEHUs MareMaTHueckux Mojeneil. OOpaboTka
IKCIIEPUMEHTAIBLHBIX MaHHBIX B cperae MathCAD (nuHeiiHas u HenMHEiHas perpeccus,
anmnpoKCUMAaIUsl, UHTEPIOALNS)
MeToapl BBIYHCICHHS ONpEACNCHHBIX uWHTerpanoB. OOmas MoCTaHOBKa 3aadu.
[TpuBectn npumMepsl. MeTonb! NPAMOYTOJIBHUKOB, Tpaneuui, Cumncona, Monre-Kapio.
Hcnonp3oBaHue mpoueaypsl [BOMHOrO mnepecdera. BbruncieHue ornpeaencHHbIX
UHTErpajioB YucIeHHbIME MeTogaMu B cpeae MathCAD (tpanenmii, CUMIICOHA, YHCE
Koreca)
Pemenne nuddepeHumanbupix ypaBHeHUH W ux cucreMm. OOIas MOCTaHOBKA 3aJayM.
[IpuBectTn mnpuMepsl 3ahay, NOPUBOJALUIMX K HEOOXOAWMOCTH pELIECHUS CUCTEM
mubdepeHIIManbHBIX ypaBHEHUH. Mertoasl Jiinepa, Oinepa ¢ mnpenukuuen, Pynre-
Kytra. IlorpemHoctn meronoB. lcmonb3oBaHue MeToJa JBOMHOIO mepecuera Iiara
BbIuMcIeHNH. TexHonorus peuienus cucreM nuddepeHanbHbpIX ypaBHeHUN. Pemenue
nuddepeHmanbHbIX ypaBHEHUH 4ncieHHbIME MeTofaMu B cpepe MathCAD (metosb
Oiinepa, Pynre-Kyrra)
MeTtoibl MOJIENTMPOBaHUSI KUHETUKU XUMUYECKUX PEaKUUi U OMOJIOTMYECKUX CHUCTEM B
cpene MathCAD
MeToibl KOPPEISIMOHHOTO U PErpecCHOHHOro aHainmsa. OOmias MmocTaHOBKAa 3aJayu.
IIpuBectu npuMepsl. MeTo HaMMEHBIIUX KBAJPaTOB B CIIy4yae JIMHEMHOW U HEIMHEWHOU
3aBucuMocTerd. [lpuBeneHWe HENMHEWHBIX 3aBUCUMOCTENM K JIMHEHHOMY BHIY.
CpaBHEHHE alIpPOKCUMAllUd M HUHTEPIONMPOBAHMS, Kak CHOCOOOB MOCTPOSHHS
MaTeMaTUYeCKd MOJeNied Ha OCHOBE OJKCIEpUMEHTAIbHBIX JaHHBIX. [loacuer
K03(ppHILIMEHTa KOPPENISIUH.
Mertonbpl noncka MuHuMyMa. OO1as mocraHoBKa 3aaauu. [Ipumeps! 3a1a4, TpUBOAAIINX
K HEOOXOIMMOCTH IOMCKa MHMHHMYMa H3 €CTECTBEHHBIX HayK. [IpuHUIMIHUanbHOE
OTJIMYME METOJOB JIMHEWHOTO U HETMHEHHOro MporpaMMHUpoBaHus. MUHUMYM (QyHKIMH
oZHOI mepeMeHHOU. Metoapl 3omotoro cedenwus, mapadon, JCK (/eBuca, CBeHHa u
Kommn). YcnoBusi octaHOBKM MeTo10B. MeToIbl ToMCcKa MUHUMYMa (YHKIIMIT MHOTHX
nepemeHHbIX. [Ipoctoe ckanupoBanue oOnactu. Caydaiinelii mouck (Mourte-Kapio).
IToxoopanHaTHBIM ciiyck. ['pagueHTHBIE METOABI. METOIbI MONCKa 3KCTPEMYMa B Cpele
MathCAD (mouck Ha paBHBIX MHTEpBallaX, «30JI0TOe cedeHue», meron Ilaysna, meTox
Hrrotona-Padcona)




11. Metoael nuHEiHOro mnporpaMMupoBaHus. Ilpumepsl 3amad, NOpPUBOAAIIMX K
HEOOXOAMMOCTH TOMCKa MHHUMyMa M3 SKOHOMHYECKON cdephl. 3amada JTUHEHHOTO
IPOrpaMMUPOBAHUA B CIydae ABYX IEpeMEHHbIX (mpumep). OCHOBHAS UJES U AITOPUTM
CUMIUIEKC-METO/1a.

12. Tloctpoenue «OyTouiku Kielina

Tunosele 3a1aHus JUIs 3a4€Ta
Pemmnts nuddepennnansaoe ypasaenue metogom Pyrre-Kyrra B cpene MathCAD
Pemmts ypaBHEeHue MeTo10M Diiiepa B cpeae MathCAD
Permmts ypaBHEHHE MeTOI0M Diiepa ¢ npeaukmnueii B cpeae MathCAD
Beruncianute onpeieneHHbli HHTErpail METOA0M MpIMOyroiabHUKOB B cpene MathCAD
BorauciuTh onpeaeneHHbIi HHTErpaa MeTo oM Tpaneluii B cpeae MathCAD

agrwnE

4.4 llIkana oeHUBAHUS MPOMEKYTOYHOM aTTeCTAllUN
3auer

Onenka Komnerenmuu | Jleckpuntopbl (ypoOBHH) - OCHOBHBIE IIPHU3HAKW OCBOEHUS
(mokazaTenu JIOCTHKEHHUS pe3yJsIbTaTa)

«3a4TEHO» OIIK-6 JleMOHCTpUpYET  BBICOKMM  YPOBEHb  3HAaHUH  TEOPUH
MaTEMaTHYECKOT O MOJIETIUPOBaHUS. AHanusupyer
JKCIIEPUMEHTAIIbHBIE JIaHHBIE, IIPOCIIEKUBACT
MEXIUCLUIIIIMHAPHBIE CBA3H.

OTBeT MOCTPOEH JIOTUYHO, MaTepuall U3JIaraeTcs 4eTKo, SICHO,
XOPOILIUM SI3bIKOM, apTYMEHTHPOBAHO

I1K-3 JIeMOHCTpHUpYET BBICOKMHA YPOBEHb INPAKTHYECKUX 3HAHUW B
YCOBEPIICHCTBOBAHUU  NPUKIAJHBIX  aBTOMAaTU3HPOBAHHBIX
MH(OPMALIMOHHBIX CUCTEM, PECYPCOB U TEXHOJIOTUH.

IK-5 B nonHoM o0bemMe BiajieeT HaBbIKaMU MPUHSATHUS PELICHUH U

CIIOCOOHOCTh HECTU OTBETCTBEHHOCTb 32 MPUHSATUE PELICHU.
JleMoHCTpHpYyeT yMEHHE TPUMEHSATh CIIOCOObI U TEXHOJIOTHH

pellleHnsl CTaHJIAPTHBIX U HECTaH/IAPTHBIX 3aJad.

Ha Bompocsl 0TBEUaeT KpaTKo, apryMEHTUPOBAHO, YBEPEHHO,
10 CYIIECTBY.

«HE 3a4YTEHOY OIIK-6 JleMoHCcTpHpyeT  cnaOblii  ypOBEHb  3HAHUH  TEOpUHU
MaTeMaTH4eCKOro MOJAEITUPOBAHMS

He MoxeT aHamM3upoBaTh dKCIIEPUMEHTAIbHBIE.

He MOXET IIPUBECTH IIPUMEPBI o0paboTku
JKCIIEPUMEHTAIIBHBIX TaHHBIX

He MoeT BpIIEIUTh MEXANCIUIUIMHAPHBIE CBA3H

HeyBepeHHO ¥ JIOTMYECKM HEIOCIIEI0BATEIbHO U3JIaracT
MaTepual.

I1K-3 He opuentupyercs B MHGOPMALMOHHOM U HIUTIOCTPATUBHOM
MaTepuaie (puMepsbl U3 MPaKTUKH, TaOIUIIbI, TPAaUKU U T.1.),
HE MOXKET aHAIM3UPOBaTh U 00001IATh.

IIK-5 He MoxeT npoaeMOHCTpUpOBaTh BIaJCHUE HABBIKAMHU
HPUHATHS PEIIEHUH U CTIOCOOHOCTh HECTH OTBETCTBEHHOCTD 32
MIPUHSATHE PEIICHUI.

He Mo’xeT npoieMOHCTpUPOBATh YMEHUE PUMEHATH CIIOCOOBI
Y TEXHOJIOTHH PEUICHUSI CTAHJAPTHBIX U HECTAHIAPTHBIX
3az1ay.

HenpaBuinbHO 0TBeYaeT Ha MOCTaBIEHHBIE BONIPOCHI MIIN
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3aTPYIHSETCS C OTBETOM.

5. YueOHO-MeTOAMYeCKOEe U MH(POPMAITMOHHOE O0ecTeyeHne TUCIHIUIIUHBI.

5.1 OcHoBHas JuTEpaTypa

1. Hyes  C.M. Pemenue 3amay  MaTeMaTH4eCKOro
MoaenupoBanus B cucreme MathCAD [Dnexktponssiid pecypce]: yueoHoe nocodue/ Jye C.1.—
DJIeKTpOH. TeKCTOBbIe maHHble.— Kazanb: KazaHCkuli HallMOHAJIBHBIA HCCIEI0BATEIIbCKUMN
TEXHOJIOTHYECKUI YHUBEPCUTET, 2017.— 128 c— Pexxum JIOCTYTIA:
http://www.iprbookshop.ru/79498.html.— 3bC «IPRbooks»

2. Bockob6oitnukos FO.E. MaremaTuueckoe MOJICIMPOBaAHUE
B mnakere MathCAD [Dnektponnslii pecypc]: yuebHoe mocodbue/ BockobOoiinnko HO.E.—
DONEeKTpOH. TeKCcTOBbIe JaHHBIe.— HoBocubupck: HoBocuOupckuii rocymapcTBEHHBIN
apXUTEKTypHO-cTpouTenbHbIN yHUBepcuTeT (Cubcrpun), 9bC ACB, 2018.— 222 ¢.— Pexum
nocrymna: http://www.iprbookshop.ru/85879.html.— DBC «IPRbooks.

3. Janunrep, B. A. Teopus BEPOSITHOCTEHN u
MaTeMaTHYeCKasi CTaTHCTHKA ¢ nmpuMeHeHrneM Mathcad | yueOHUK M TPAKTHKyM Ul BY30B /
B. A. amunrep, C. JI. Cumonxenkos, b. C. ['amokmoB. — 2-¢ u3f., ucnp. u 1on. — MOoCKBa :
MznarenscrBo HOpaiit, 2020. — 145 c. — (Bricmee oopa3oBanue). — ISBN 978-5-534-10080-
8. — Texkcr : anektponnsiit / DBC KOpaiit [caiit]. — URL.: https://urait.ru/bcode/452017.

5.2 lonoiHUTEILHAS JIUTEPATypPa

1. Huxynun K.C. MaremaTtuyeckoe MOJEIUPOBAHUE B
cucteme Mathcad [DnexTpoHHBINH pecypc]: METOIWYECKHE PEKOMEHIAIMU IO BHIOJHEHHUIO
KOHTPOJIBHBIX paboT mo kypcy «KommbioTepHoe HH)XEHEpHOE MojaenupoBanue»/ HukymmH
K.C.— DnexktpoH. TekcTtoBble naHHble.— MockBa: MOCKOBCKasi TOCyAapCTBEHHas aKaJgemMus

BOJIHOTO TpaHCIIOPTA, 2009.— 65 c— Pexum JI0CTyTa:
http://www.iprbookshop.ru/46717.html.— 5BC «IPRbooks»

2. 3enkoB, A.B. UYwucnennsie MeToisl : ydeOHOE mocoOue
s By3oB/ A. B. 3enkoB. — Mocksa : M3parensctBo HOpaiir, 2020. — 122 c. — (Beiciuiee

obpazoBanue). — ISBN 978-5-534-10893-4. — Tekcr : anexrponnsiii // OBC KOpaiit [caiit]. —
URL.: https://urait.ru/bcode/452695.

3. [HemneroB, A.I'. OcHOBBI NMPOEKTUPOBAHUS MPUOOPOB U
cucteM. 3aga4n U ynpaxueHus. Mathcad st mpubopocTpoenus : yueOHOe mocodue st By30B /
A.T. UleneroB. — 2-¢ u3m., crep.— Mocksa: M3ngarensctBo IOpaiit, 2020. — 270c. —
(Boiciiee o6pazosanue). — ISBN 978-5-534-03915-3. — Tekcer : anexktponHsiit / ObC FHOpaiit
[caitt]. — URL.: https://urait.ru/bcode/450835.

6. MarepuajibHO-TeXHMYecKoe olecreyeHUe IMCUMILIMHBI, POrpaMMHoOe oleclieveHue,
npogeccnoHaNabHbIe 0a3bl JAHHBIX H HHPOPMALMOHHbIE CIIPABOYHBIEC CHCTEMbI

Jns mpoBeneHUs 3aHATHA TO JTUCHUIIMHE HEOOXOAMMO CIIEAYIOIIee MaTrepuaabHO-
TEXHUYECKoe oOecrieyeHre: CrelinaibHble MOMEIICHNUS IS POBEACHHUS 3aHATHI JEKIIMOHHOTO U
CEMHUHAPCKOTO THIIA, T'PYIIIIOBBIX W HHIAWBHAYAJIbHBIX KOHCYJ’IBT&HI/Iﬁ, TCKYIIECTO KOHTPOJIA H
IPOMEXYTOUYHOM aTTecTaluy, MOMEIIEHHUS ISl CAMOCTOATENbHOM paboThI.

CHGHI/I&J’IBHBIG IIOMCUICHUA YKOMITJICKTOBAHBbI CHGHHaHI/IBPIpOBaHHOﬁ Me0eIIbIo u
TEXHUYECKHMHU CPEJICTBAMU OOYyUEHUS, CIYKAIUMU JUIs IPEACTaBIeHUs yueOHOH HHpopManuu
00JIbIIION aynUTOPUH.

Jlnist mpoBeieHHsI 3aHATHH JIEKIIMOHHOTO TUIIA HCTIONB3YIOTCS HAOOPBI AEMOHCTPAIIMOHHOTO
o0opynoBaHus, obOecreurBaroIie TeMaTHYecKHe WIUTIOCTpaluuu (IpOoeKTop, HOYTOYK, SKpaH/
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WHTEpPaKTUBHAS 10CKA).

[Tomemenuss s caMOCTOATEIBLHON pabOTHl OOYYarOUIUXCSl OCHAIEHBI KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO TMOIKIIOUCHUS K cetu «HTepHeT» M obecredeHneM I0CTyrna B
AIIEKTPOHHYIO0 HHPOPMAITMOHHO-00pa30BaTeIIbHYIO Cpely YHUBEPCUTETA.

JueKTPOHHAsE HHGOPMALMOHHO-00pa3oBaTeJibHAsI cpeaa
http://moodle.tsutmb.ru
B3aumopeiictBue mpemnojaBaTens M aclupaHTa B IPOIECCE OCBOSHUS JIUCHUIUIMHBI
OCYHICCTBIIACTCA MmoCcpcaACTBOM MYHBTHMeI[HfIHBIX, TUIICPTCKCTOBLIX, CCTCBBIX,
TEJIEeKOMMYHUKAIIMOHHBIX TEXHOJIOTUH, HCIIOJIb3YEMBbIX B JJIGKTPOHHOM HH(OPMALIMOHHO-
00pa3oBaTesbHON Cpejie YHUBEPCUTETA.

JInneH3noHHOe NporpaMMHoe odecreyeHme:

OneparmonHas cucrtema Microsoft Windows 10 Home x64

Autodesk AutoCAD 2019

Autodesk Fusion360 2019

Autodesk Maya 2019

Adobe Photoshop CS3

Microsoft Office [Ipodeccuonanbhsbiii mwitoc 2007

Kaspersky Endpoint Security mist 6usneca — Cranmaptabiii Russian Edition. 1500-2499
Node 1 year Educational Renewal Licence

HNudopmanuonHbie cipaBoYHble CHCTEMbI U NpodeccHOHAILHBIE 0a3bl JaHHBIX (B
TOM YHCJIe MeKIYHAPOAHbIe pedepaTUBHBIE 0a3bl JaHHBIX HAYYHbIX H3IaHUI):
1. DnextponHbii katanor @DyHmamenTanbHoi Oubmmoreku TI'Y — URL: http://
http://biblio.tsutmb.ru/elektronnyij-katalog/

2. Dnextponnas oubimorexka TT'Y — URL: https://elibrary.tsutmb.ru

3. DBC «YHuBepcurerckas oubnmmoreka onnaita» - URL: http://www.biblioclub.ru

4. DBC «IPRbooks» - URL: http://www.iprbookshop.ru

5. OBC «Opaiit»: (BO u CIIO), Bxmrouas kosutekiuio «Jlerenmapusie kauru» - URL:
WWW.urait.ru

6. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU - URL: http://elibrary.ru

7. TocymapctBeHHass  uHpopManmoHHass  cucreMa  «HauumoHanbHas  3JEKTpPOHHAs
ouommoteka» - URL: https://H30.pd
8. Ilpesumentckas 6ubamoTeka nmenu b.H. Enprina - URL: http://www.prlib.ru
9. B/l uznarensctBa SpringerNature
— URL.: https://link.springer.com/
— URL.: https://materials.springer.com/
— URL.: https://zbmath.org/
— URL.: https://goo.gl/PdhJdo - B/I Nano
10. B/ ScienceDirect - URL: https://www.sciencedirect.com/
11. BJ] Scopus - URL: http://www.scopus.com
12. BJ1 Web of Science
- URL:
WOS_GeneralSearch_input.do?product=WOS&search_mode=GeneralSearch&SID
=Q1afWXIiB25bAcriIBPM&preferencesSaved
13. ApxusB Hay4YHBIX KypHaJIOB 3apyOeKHBIX U3/1aTENbCTB URL:
https://arch.neicon.ru
14.  Cnosapu ABBYY Lingvo x3 EBponeiickast Bepcusi — ycTaHOBJIEHbI CTallHOHAPHO
Ha [IK TT'Y
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