MMHUCTEPCTBO HAYKH U BBICUIEI'O OBPA30OBAHUSI POCCUMCKOM ®EJIEPALIMUA
®EJIEPAJIBHOE I'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUPEXJIEHUE
BBICILIET'O OBPA3OBAHUS
«HALIMOHAJIbHBIN UCCJIEJJOBATEJILCKUM TOMCKUH TTOJIMTEXHUYECKHUM
YHUBEPCUTET»

PABOYAS ITPOI'PAMMA JIMCIIUITJIMHBI

IMPUEM 2017 r.
OOPMA OBYUYEHMUS ounas

MATEMATHYECKOE MOJAEJIMPOBAHHUE INPOIIECCOB B
YPE3BbIYAMHBIX CUTYALIUAX

Hanpasnenune noaroroku/ | 20.03.01 Texnochepnas 6e30nacHOCT
CIEeHATBEHOCTD
O6pazoBarenbHas nporpamma | Texnocdepras 6e3omacHOCTb
(HampaBJIeHHOCTH (MpodHUIIb))
Crenuami3anus | 3ammTa B Ype3BbYaifHbIX CUTYAUAX

VpoBeHs 00pa3zoBanus | Bicuiee oOpazoBaHue - GakaniaBpuar

Kype | 3 | cemectp |6
TpynoeMKoCTb B KpeauTax 6
(3a4eTHBIX €AUHHUIIAX )

Buapl yueOHOM A€ATEIBHOCTH BpemenHoi pecype
Jlexuuu 16
KonrakTHas (ayauropHas) [TpakTHyeckue 3aHATUS 16
pabora, 4 JlabopaTopHble 3aHsATHS 16
BCEI'O 48
CamocrositenbHas paboTa, 4 60

B T.4. OT/IEJIbHBIE BUIBI CAMOCTOATEIbHONH paboThI C
BBIJICJICHHON ITPOMEXYTOYHOH aTTecTalHe# (KypcoBoi
IIPOEKT, KypcoBasi pabora)

UTOI'O, 4 108
Bua npomexyTounoi | JIk3ameH Ob6ecneunsarome | OKJl HIITHKB
aTTeCTalluH € NnojpasaeIeHue
3aBenyroumii kadeapoi - Cypxukos A.IL
PYKOBOJIUTEIIb OT/IECICHHUS Ha -
npaBax Kadeapbl OTAeICHUs e
KOHTPOJIS U IMarHOCTHKH
Pykosoautens OOIT S8 /22¢ Bropymmna A.H.
[Ipenonasarens P4 %é/v’ ITepmunos B.A.




1. Iesin ocBOEHUS TUCHUTLIMHBI

[lenssMu OCBOCHHSI TUCIUILTHHBI SBJSIETCS (QOPMUPOBAHKE Y O0YUAIOIIUXCS ONPEICICHHOTO
OOIl (m. 6. OOmeii xapaktepuctuku OOII) cocTaBa KOMIETCHIWH s MOATOTOBKH K
poeCCHOHAITLHON JIeATEIbHOCTH.

Kon Pesyabrarsi CocTaBIisiiolHe Pe3yJIbTATOB 00y YeHH s
KOMIIETEHIIH HaumenoBaHue KOMITETEHIINH OCBOCHUSA
HanmenoBanue
- oorn Kon
TIK(Y) Biragenne onpITOM HCHONB30BaHMS IKCIEPHMEHTAIBHBIX
11.B2 JaHHBIX JUI1 BaIMJAIUH MaTeMAaTHYECKUX MOJeIeH
CMOCOOHOCTh  OPraHM30BATE, ) IIPOLIECCOB B YPE3BBIYAHHBIX CHTYaIHsIX
IUIAaHUPOBaTh W Ppean30BaTh VMeHue HCIOoNb30BaTh  METOJALI  MaTeMaTHYeCKOro
paboTy  MCIONHUTENEH IO MK(Y)- MOJEIMPOBAHMS I MCCICIOBAHHUS IPOM3BOJICTBEHHEIX
[K(Y)-11 | pemenuro MIPAKTHYECKUX P7 11.Y2 M TPHUPOJHO-TEXHOTEHHBIX CHCTEM MW MPOIECCOB B
3a1a4 obecrieueHus Ype3BbIUANHBIX CUTYAIHAX
6630H3CHOCTI/I yeJ0BEKa u 3HaHue IPUHOUIIOB W METOAOB MATEMATUYCCKOI'O
OKpYyKatolLeii cpe/Ibl M[K(Y)- MOJICITUPOBAHUS, OCOOCHHOCTEH €ro TIPUMEHEHNS TIPH
11.32 HCCIICIOBAHUM IPOILIECCOB B YPE3BBIYANHBIX CHUTYaIHIX
MIPUPOTHOTO M TEXHOT€HHOTO TIPOHCXOXKICHHUS
Bragenne  OCHOBHBIMH ~ aITrOPUTMAaMH  THIIOBBIX
CIIOCOBHOCTD IPOBOJHT IK(Y)- IHCTICHHEX METOJOB PEIICHHsS MATEMATHIECKHX 3afad
o 15.B3 10 MPOrHO3UPOBAHUI0 U  KOJIMYECTBEHHOH OLIEHKE
A3MEpEHU YpPOBHEN
. MIPOLIECCOB, SIBJISIOIUXCS UCTOYHUKAMU ONACHOCTH
OIIaCHOCTEN B cpene
OGHTaHus 06pabaTEIBATE _ YMeeT NpuMEeHATh METOIBI M CPEACTBA MOJCIHPOBAHUS
HK(Y)-15 ’ P P8 TIK(Y) JUIi  INIPOTHO3MPOBAaHMA M KOJIUYECTBCHHOW OIICHKU
II0JIy4YE€HHBIE pe3ynbpTarshl, 15.¥3
MIPOLIECCOB, SIBJISIOIUXCS UCTOYHUKAMU OIIACHOCTH
COCTaBJIATh IIPOTHO3bI
BO3MOSKHOTO pasBHTHS 3HaHHWE COBPEMEHHBIX METOJOB NPOTPAMMHUPOBAHUS H
CHTyaImH IK(Y)- YUCIIEHHOIO  pellleHus  3aJad  MaTeMaTU4eCKOro
Y 15.33 MOJICTTUPOBAHUS MIPOLECCOB, SIBJISIOIIUXCA UCTOYHUKAMU
OIIaCHOCTHU
Bnaneer meromamu moucka m oOMeHa mH(pOpManuei B
CIIOCOOHOCTB Y4UTBIBaTh OTIK(Y) rI00adbHbIX M JIOKAJIbHBIX KOMIIBIOTEPHBIX —CETsX,
COBPEMEHHBIE TEHACHUNHU 1.B37 TEeXHUYECKHMH U IPOTPAMMHBIMH CPEACTBAMH 3aIllUTHI
pasBuTusa TEXHUKHU u ’ vHpOpPMANK  MpH  paboTe ¢  KOMIIBIOTECPHBIMHU
TEXHOJIOTUN B O6HaCTI/I CHUCTEMaMHU, BKIIIOYast MIPUEMBI aHTI/IBI/IpyCHOﬁ 3alllUThI
obecrieueHnsi TexHOC(HEPHOH
0e30IacHOCTH,
OIIK(Y)-1 M3MEPUTENBHOI - P2,P5 YMeeT HCHONB30BaTh  COBPEMEHHOE MPOrPaMMHOE
o TIK(Y)- Me4YeHn s TKH TEKCTOBOW, YHCICHHON M
BBIUYHCIIUTEIIBHOM  TEXHUKH, OIIK(Y) obecrieve ¢ an o6pa6o CKCTOBOM, {MCIICHHO
1.Y40 rpaduuecKoi nHpOpMAIHH, MyOJIUYHOTO
MHPOPMALMOHHBIX
. . npencTaBieHus nHGopMarn
TEXHOJIOTUH B CBOEU
npogecCHOHANTBHOM 3
HaeT WH(GOPMAIMOHHBIE TEXHOJIOTMH IOATOTOBKH W
JIeATEIIbHOCTH OIIK(Y)- bopmar A
1336 MpecTaBlIeHns HH(QOpMaMu B Mpolecce MyOIMIHOTrO

BBICTYIIJICHUSA

2. Mecto pucuumiannel (MmoayJs) B crpykrype OOII
I[I/ICIII/IHJ'H/IHa OTHOCHUTCA K BapHaTHBHOﬁ qacTu BapI/IaTI/IBHOFO MCKIAUCHUIITIMHAPHOTO
npodeccroHaabHOro Moayns bioka 1 yue6Horo miana o0pa3oBaTesIbHOM MPOTPaMMBI.

3. Ilnanupyemble pe3yJibTaTbl 00y4eHHs M0 TUCHHUIINHE
Ilocne ycrentHoro 0CBO€HUs JUCHUILIMHBL OyyT chOpMUPOBAHBI PE3yIbTaThl O0yUEHUSI:

Tlnanupyembie pe3yJibTaThl 00y4eHHsl 0 JUCIMILIHHE Komnerenuus
Kox HanmenoBanue

P 1 | mpuMeHSTh METOJbI CHCTEMHOTO aHAIN3a M MAaTEMaTHIECKOTO IK(VY)-15,
MOJICJINPOBAHUS IIPU UCCIIEIOBAHNH 3a1a4 €CTECTBO3HAHUS, TEXHUKU U OIIK(VY)-1
nponeccos B UC

P2 3HaTh OCHOBHBIE MPUHIIUITBI 1 BO3MOKHOCTH MaT€MAaTHYECKOTO [TK(V)-15,
MOJICTTUPOBAHUS M YMETh MPUMEHSTh METOIbI TOCTAHOBKH 33724 U OIIK(Y)-1
MIPOBEICHUS MOJICTLHOTO YKCIIEPUMEHTA C TIOMOIIbI0 COBPEMEHHOTO
MPOrPaMMHOTO O0ECTIeUeHUSI.




PA3

YMETB IPAKTUYECKH IIPUMEHATh METOABI YACIEHHOIO MOAEIIUPOBAHNUS
JUISL pELLICHUs Pa3JIMYHBIX 33/1a4 U UHTEPIIPETUPOBATH PE3yJIbTAThI
YHUCJICHHOI'O MOJEIUPOBAHNS HA IPAKTUKE

MK(Y)-11,
OITK(Y)-1

OI.[GHO‘IHI)IC MCPONPUATHA TEKYIICTO KOHTPOJIA U HpOMe}I(YTO‘IHOﬁ arTeécTanuu NpeaCcTaBJICHBI B
KaJICHAapHOM peﬁTHHF-HHaHe JAUCLMITIIIMHBI.




4. CTpyKTypa M coepKaHue TUCHUILINHBI
OcHosHble 810bL Y1UeOHOU 0esimelbHOCIU

Pa3zzaesibl AU CHUIIMHBI @ opmupyemblii Buasbl yueoHoii reiTeIbHOCTH O0bem
pe3yabTar BpEMEHH, Y.
00yuyeHus no
JUCHHUILIHHE
Pa3zpen 1. Pl Jlekun 2
BBenenue. OCHOBHbIE TOHATHA U [IpakTrueckue 3aHsATUS 2
onpeeeHust JlaGopaTopHbIe 3aHATHUS 6
CamocTosiTenbHas paboTa 6
Pazpea 2. PI[I, PI[Q, Jlexuuu 2
MeTO0/1010THs CHCTEMHBIX IIpakTrHyecKkue 3aHsTHS 2
HccJIeT0BaAHNI JlaboparopHbIe 3aHATHUS
CamocrosiTenpHas paboTa 6
Pa3nen 3. PJI1, P12 | Jlexkuuu 2
OcCHOBBI MO/1I€JTMPOBAHUSA CHCTEM [IpakTrueckue 3aHgaTHs 4
JlaboparopHbIe 3aHATHUS 8
CamocTosTenbHas paboTa 8
Paznen 4 Yucaennnie meroasl B | P/12, P/I3 Jlexuun 2
3ajadax MAaTeMaTH4Y€eCKOI0 [IpakTuueckue 3aHATHS 4
MO/ eJIMPOBAHUA JlaboparopHble 3aHATHS 12
CamocTosTenbHas paboTta 8
Paznen S. P11, P13 | Jlexumm 2
MaremaTuyeckoe MOAeJIUPOBAHHE [IpakTrueckue 3aHATHS 2
(pu3nyeckux npoueccon JlabGoparopHsble 3aHATHS
CamocTositenpHas paboTa 8
Pa3nea 6. PJI1, P12 | Jlexkuuu 2
MaremaTuveckue Mo/1en [IpakTrueckue 3aHITHs 2
Ype3BbIYAHHBIX CHTY AN JlaGopaTopHble 3aHATHS 12
CamocTosTenbHas paboTa 8
Paznen 7. PJI1, P/12, | Jlekmuu 2
IIporpammuoe odecnieuenue s P3 IIpakTruecKkue 3aHATHs
MO/1eJIMPOBAHUS NPOLECCOB NPH JlaGopaTopHbIe 3aHITHS 2
Ype3BbIYANHBIX CHTYalUsIX. CamocrosTenbHas pabora 8
Paznen 8 PJ1, P/12, | Jlekmuu 2
IIpukiagHbie MPOrpaMMbl 11 P13 [IpakTryeckue 3aHATHs
MO/1eJINPOBAHUS NPOLIECCOB B JlaboparopHsble 3aHATHS
YPe3BLIYANHBIX CHTYAIMAX CamocrostenbHas pabora 8

Coneprkanne pa3ienoB AUCITUTUTHHBI:

Pasnen 1. BBenenne. Ocnosnvle nonamus u onpeoenenus.

[Ipenmert, MeTOBI U copepkanue Kypca. CBs3b Kypca ¢ APYTUMHU YUeOHBIMU TUCITUTIMHAMHU.
CucTeMHBII TOIXO0/1 K PEIICHUIO CIIOKHBIX MPoOIeM B HayKe U TeXHUKe. [IoHsATHE CUCTEMBI.
OcHOBHBIE TIOHATHUS, XapAKTEPU3YIOIIUE CTPOEHUE M (PYHKIIMOHUpOBaHUE cucTeM. CloxHas
n Oompmas cuctemMa. Krmaccudukanus cucTeM IO WX OCHOBHBIM cBoicTBaM. (CBOWCTBa

CHUCTCMBEI. ynpaBHCHI/IC cucremMamMu. YeaoBEeKO-MaIIMHHBIE CHCTEMEL. TCXHI/I‘-ICCKI/IG,
6I/IOJ'IOFI/I'-IGCKI/IG, conualibHbIC, COIIHMAJIBHO-DKOHOMHYCCKHE CHCTCMBI. MO}IGHHpOBaHI/Ie
9JICMCHTOB CJIOXKHBIX CHUCTEM, YCJIOBI/Iﬁ )51 IMponeccoB nux (1)YHKL[I/IOHI/Ip0BaHI/I}I.

BsaumopeiictBue cucreMsl ¢ BHenIHel cpenoil. CoBepIlIEHCTBOBAHNUE YIIPABIEHUS CII0KHBIMU
CHUCTEMaMH Ha OCHOBE MaTeMaTH4yecKux Mozenel. CucTeMHBIN OIXO0 U CUCTEMHBIN aHAJIN3.
Tembl JeKkumii:

1.  Beenenwue. OOmiast xapakTepuCTHKA Mpolecca MoieupoBanusi. CUCTEMBI.



Tembl IpaKTHYECKUX 3AHATHI:
1. Cucremsl. CHCTEMHBIN MOAXOI U CUCTEMHBIN aHAIN3.

Ha3panus 1abopaTopHbIx padoT:
1. Marematnueckoe MoaenupoBanue ¢ ucnonp3zoanuem MATLAB.
2.  IlporpammupoBanue B cucreme MATLAB.

Paznen 2. Memooonozusa cucmemmnozo ananusa

OrnpezesieHre TpaHUI] CUCTEMbI, BXOJHBIX M BBIXOJHBIX MapaMeTpoB. AHAIU3 MPUUYUHHO-
CJICICTBEHHBIX CBS3€H (ZIEpEBO COOBITH, NEPEBO MPOUCHIECCTBUN, Tpadbl, OPTHI T.I.). MeTOobI
onucanus cucteM. KonudyecTBEHHbIE METOAbl ONUCAHUS CHCTEM. YPOBHHM OIIMCAHUS CHCTEM.
Briciiiue ypoBHM omucaHus cucteM. Hwusmme ypoBHM omnucaHus cucteM. KubepHeTnyeckuid
MOJXO0J K ONHMCAaHUIO CUCTEM. KadyeCTBEHHBIE METOAbl CUCTEMHOI'O aHajin3a. MeTo 3KCIEPTHBIX
orieHoK. Pa3zpaboTka crieHapueB. MeTo 1l opMaTu30BaHHOTO MPECTABICHUS

TeMbl JeKIMMH:

1. MeToapl cHCTEMHOT'0 aHaau3a. MeTo bl OIMMCAHUS CHCTEM.
TeMbl NpakTHYeCKUX 3aHATHIA:

1. MeToab!l OImMcaHus CUCTEM.

Pa3nea 3. OcHOBBI MOJI€JIMPOBAHUS CHCTEM.

Knaccudukanus moneneid. Dtambl pa3paboTku Mojesnei. J[eKoMo3unus M KOMITO3UIUS
mozenen. CTpykrypa mozeneid. Mojenu: cTalfioHapHbIe U HeCTallMOHAPHBIE, IETEPMUHUPOBAHHBIE
U CTOXaCTUYECKHE, JIMHEWHbIE U HEJIMHEHHbIE, HEMPEPhIBHBIE U JIUCKPETHBIC, pacrlpeelieHHbIe U
cocpenoroueHHble. UMuranronnoe moaenupoanue. CylniHOCTh UMUTAITAOHHOTO MOJCIUPOBAHUS.
Kommo3umus auckpeTHbix cucteM. Mnentudukanys MareMaTH4eCKuX Mojienield. BerancauTensHblit
AKCIIEPUMEHT MPU MOJACIUPOBAHUU cucTeM. OCHOBHBIE 3Talbl MATEMATUYECKOTO MOACIUPOBAHUS.
[IpoBepka anekBaTHOCTH MaTemaruyeckoil wmonenu. OOpaboTka U aHaNU3 Pe3yibTaToB
MOJICIUPOBAHUSA CHUCTEM. AHaJUTHYECKHE MOJEIU CJIOXKHBIX cucreM. KpaeBas 3agaua.
MatemaTtuueckoe MOJEIUPOBaHNE (PUINYECKUX MPOLIECCOB. 3aKOHBI COXPAaHEHUSI MACChl, UMITYJIbCa
M DHEPrUM B MaTEMaTHYECKUX MOJEISIX. MaTemMaTH4ecKoe MOJACIUPOBAHUE DKOJIOTHUYECKUX
nporeccoB. MaTeMaTHUeCKOe MOJIEIMPOBAHUE CTOXACTHUECKHUX CHCTEM.

Tembl Jekumii:

1. Marematudeckoe MOJIETUPOBaHUE.

2. MaTemaTnueckoe MOCIIMPOBaHNE (DU3HUECKUX ITPOIICCCOB.

Tembl NIpaKTHYECKUX 3aHATHI:

1. OcHOBHBIE 3TaNbl MATEMATUYECKOTO MOJIEITUPOBAHMUS.

2. MeTo/1bl MaTeMaTH4YECKOTO MOICTTUPOBAHUSI.

Ha3zBanus 1a6opaTopHbIX padoT:

1. TTony4yeHue TUCKPETHOTO aHAJIOTA I KpaeBoil 3a1auu.
2.Pa3paboTka anropuTMa YHCICHHOTO PENICHHS 3aJa4d M COCTaBJICHHE KOMITBIOTEPHOMN

MPOTPaMMBI ISl YUCIICHHBIX PACUeTOB.

Paznen 4. YucjaeHHbIE METO/JbI B 3a/iaYaX MATEMATUYICCKOI0 MOAC/JIMPOBAHUSA

YucnenHele MeTOAbl MpH peuieHud 3anad.  YucneHHoe auddepeHuupoBaHHEe U
MHTErpupoBaHue. MeToJpl penieHusl CUCTeM JIMHEHHBIX anredpandeckux ypaBHeHuil. KoneuHo-
pa3sHOCTHBIE MeTOJbl. YHUCIEHHBIE METOJbl pEUIeHHUs OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHUH. YucieHHble MeToAbl peuleHus aud@epeHIuanbHbBIX ypaBHEHUH B YaCTHBIX
MPOU3BOIHBIX. MeToa KOHEUHBIX 00beMOB. MeTo/| pacuiernyieHust o (U3NYECKUM Ipoleccam s
YHCJIEHHOTO PEUIeHHs] CUCTEMbl ypaBHEHUH T'MJIpOra3oJMHaMUKH. PelieHue cUCTeM JMHEHHBIX
anreOpandeckux ypaBHeHUH (MeTox mporouku, SIP u np.).

Tembl JeKkumii:
1. Ywucnenusle MeTObl pelieHUs U pepeHInaTbHbIX YpaBHEHUH.
2. YwucneHHbIe METO/BI pemieHus TuddepeHINaTbHBIX YPAaBHEHUH B YaCTHBIX TIPOM3BOTHBIX.



3. YucrneHHbIe METO/IbI PEIICHHs CUCTEM areOpanyeckiux ypaBHEHUH.

TeMbl NpakTUYeCKUX 3aHATHIA:

1. TlomyuyeHue TUCKPETHBIX aHAJIOIOB HA TpaHUIIaX.

2. PazpaboTka anropuTma pelieHus IByMEPHBIX U OJHOMEPHBIX 3a/1a4.

Ha3panus 1abopaTtopHbIx padoT:

1. CocraBieHre KOMIBIOTEPHON IPOrPaMMBI JIJIs1 YUCICHHOTO PELICHHUS] OJJHOMEPHOU
CTallMOHAPHOM 3aJ1a4u.

2. CocrapieHuEe KOMIBIOTEPHOI MPOrpamMMBbl JJIsi YUCICHHOTO PEIIEHUsI OTHOMEPHOM
HECTAIMOHAPHOM 3a/1auH.

3. CocrapieHue KOMIBIOTEPHOI MPOrpamMMBbl JJIsl YUCICHHOTO PEIICHUS JBYMEPHOM
HECTAIMOHAPHOM 3a/1aUH.

Pa3znen 5. MaTtemarudeckoe MojesupoBanue pu3nyecKux Mpoueccon

Teopust mogobusi. Kpurepun mnomobust PeitHonbaca, Hyccenbra, Ilpanarns u ['pacroda.
VYpaBHeHue OanaHca Macchl. YpaBHeHHE OajlaHCa BELIECTBa M TEIUIOBOW SHEPrUu. YpaBHEHHE
Oananca kosmdecTBa JABIKeHHs. YpaBHeHue HaBbe-Crokca. MaTeMaTHUecKOe€ MOJAEIHPOBAHUE
IIPOLIECCOB BO3HUKHOBEHUS U pacnpocTpaHeHus: ropenus. Ilogobue npoueccoB MacconepeHoca u
teruionepenayn. 3akoHsl dypbe u Ouka. YpaBHEHUSI KOHBEKTUBHOI'O IIEPEHOCA TEIUIa U BELIECTBA.
CBoOosiHas U BBIHYX/€HHAs KOHBeKLus. JIaMuHapHOe U TYypOyJEeHTHOE TeUSHHE KUIAKOCTH (Tra3a).
KoadduuuenTs! Temno- u Mmacconepenoca.

TeMBI JeKINH:

1.MaremaTrueckue MoieaH (PU3NIECKHUX MPOILIECCOB.

2. Mcnionib30BaHKE 3aKOHOB COXPAaHEHUsI MacChl, JHEPTMH U UMITYJIbCa JUIs IOCTPOEHUS
MaTE€MaTHYECKUX MOJEIEH.

3. MaTtemarnueckasi IOCTaHOBKA 3aJ1a4H.

Tembl NIpaKTHYECKUX 3AHATHI:

1. ®dusnyeckas ¥ MaTeMaTU4ecKas [IOCTaHOBKA 3a7a4d aJITOPUTM €€ PELLCHUS.

Pa3nes 6. MaremaTnueckne MoJeJIM Ype3BbIYAHHBIX CUTYAIHIA.

MareMaTHuecKkue MOJENU 3arpsi3HEHHs] OKpYXarolllel cpeabl B pe3yinbTaTe BbIOpoca H

pacrnpocTpaHeHHs 3arpsA3HSIONIMX BEIIeCTB B aTMocdepe u BOJHOH cpene. Maremarnueckue

MOZEJIA IIPOLIECCOB BOBHUKHOBEHUS U PACIPOCTPAHEHHUs IIPUPOJHBIX U F'OPOACKHUX I0KAPOB.

MareMarnueckre MOJEIU IPOrHO3UPOBAHUS HABOHEHU.

TeMbl JeKINA:

1.Maremarnudeckass MOJIEIIb 3arpsA3HEHUS OKPYIKAIOIIEH Cpeibl OT 3aJaHHOIO UCTOYHHUKA.

2. MaremaTtnueckas MOJEIb 3arpA3HEHNS BOJHOW CPEJIbI.

3. Marematuueckasi MoJieJb paclpOCTPaHEHUsl IPUPOIHOTO MOXKapa.

Tembl NIpaKTHYECKUX 3aHATHI:

1. AropyuTM YUCIIEHHOTO PEUIEHUSI MaTEMaTHYECKOW MOJIENIA U €€ TECTUPOBAHUE.

Ha3panus s1adopaTopHbIx pador:

1. Pa3pabotka nmporpamMmsl pacyera 3arpsi3HeHUsI OKPYKaroIIel CpeJibl OT 33JaHHOTO
HCTOYHUKA.

2. Pa3paboTka nmporpamMMmbl pacdeTa 3arpsi3HEHHs BOJIHOHN CPEIbI.

3. Pa3paboTtka nporpammsl pacueTa 3aKUTaHusl PACTUTEIBHOCTH OT 33JJaHHOTO UCTOYHHUKA
W3IIy4ECHHUS.

Pazgen 7. IIporpamMmHoe ofecriedyeHMe /UII MOJEJMPOBAHUS MPOLECCOB NPH
Ype3BbIYAHBIX CHTYAIHAX.

KommnbroTepHble mporpaMMBbl JiJIsl YUCIEHHOTO PEIIeHUs 3aJau 3arpsa3HeHHs OKpyXKarolei
Cpebl, IPOIECCOB TOpEHMs U B3pBIBOB. CTpyKTypa mporpaMm. Mcrons30BaHue IS pEIIeHUs 3a/1a9
ornucaHus nmporeccoB B upe3blyaiiHbix cutyarusax. (PHOENICS, FLUENT, ANSYS u ap.).

Tembl JeKkumii:




1. PazpaboTka KOMIBIOTEPHOH MPOrpaMMBbl JJIs pelieH s 3a1aun onucanus npouecca YC ¢
MOMOIIBIO CTAHJAPTHOIO IPOrPAMMHOTO 00ECTIEUEHMSL.
HaumeHnoBaHue J1ab0paTOpHBIX padoT:
1. Hcnonb3oBaHue CTaHAAPTHOTO IPOrPaMMHOIO  OO€CHEeYeHUs JUIsl  YHUCIECHHOI'O
MOJIETIMPOBAHMS IIPOLIECCA IIPU YPE3BBIYANHON CUTYALUH.

Pasznea 8. Ilpukiaanpie mporpamMMbl 1Jis MOIeJTMPOBAHUS MPOLECCOB B YPe3BbIYAMHBIX
CUTYalHAX.

Pacuetnsle u wuHpopmaionnsle mozaenu. Crpykrypa. IIporpammsl ais pacdera pucka
aBapuiHbIX cuTyaumil. IIporpammel Ui pacdera 3arps3HEHMS OKPYXKAIOLIEH  cpeasl
HedTenpoaykramu. [Iporpammbsl as pacuera 3arps3HEHHMsS OKpPYKAIOUIeH Cpelbl OMAacHBIMU
XMMAYECKHMMHU BellecTBaMU. VIcronb3oBaHHEe WH(POPMALMOHHBIX MOJEICH NpU Ype3BBIYAMHBIX
CUTyalUsIX.

Tembl JTeKIMi:

1. PacuerHble U MHGOPMALMOHHbIE IPUKIIAJHBIE IPOIPAMMBI.

2. THC rexHonoruu npu MojenupoBanuu mpomeccos B UC.

5. Opranu3anusi CaMoOCTOATEJIbHON PadoThI CTY/ICHTOB

CamocrosiTenbHast paboTa CTyJI€HTOB IPU U3YYEHUH JUCLMILIMHBI (MOYJIs) IPELyCMOTpEHA
B CJIEAYIOLIMX BUAaX U popMax:

— Pabota ¢ JEKIMOHHBIM MAaTepUAIOM, IOWCK M 0030p JHUTEPaTyphl W AIEKTPOHHBIX
MCTOYHUKOB MH(GOPMAIIUH 110 UHAWBUIYaJIbHO 33/1aHHOI Npo0iemMe Kypca;

— H3yueHue TeM, BEBIHECEHHBIX HAa CAaMOCTOSITEIbHYIO IPOPAOOTKY;

— BrImoaHeHne qOMaIIHUX 3aIaHHMH;

— IloaroroBka K MpakTUYECKUM 3aHATHUSAM;

— MHccnenoBatenbckas paboTta M ydyacTME B HAy4yHBIX CTYACHUECKUX KOH(EpEeHIUsX,
CeMHHapax U OJIMMIINAJax;

— Amnanu3 Hay4HBIX MyOJMKaIMi 110 3apaHee ONpeIeIeHHON pernoiaBaTesieM TEME;

— TloaroroBka Kk KOHTPOJIBHBIM pabOTaM U 3K3aMEHY.

6. YueOHo-MeToaMUYecKoe U HH(POPMALMOHHOE o0ecTedeHue JUCIUTINHBI
6.1. Yu4eOHo-MeTOaHMUYECKOE o0ecniedeHUe
OcHoBHas1 InTepaTypa

1. Bonkoa B. H. Teopus cuctem u cucteMHbI aHanmu3: ydeOHUK 11 OGakanaBpoB / B. H.
Bonkosa, A. A. JleaucoB. — 2-¢ u3j., nepepad. u gorn. — Mocksa: FOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-26.pdf (mata obpamenus: 28.02.2019). —
Pexxum noctyna: u3 kopnoparuBaou cetu TITY. — Tekct: 351eKTpOHHBII.

2. T'opnau, b. A. Marematudyeckoe monenupoBaHue. IlocrpoeHne mopneneld M 4uUCIIEHHAs
peamzanusi: yaeonoe nmocooue / B.A. I'opmau, B.I'. [llaxoB. — 2-e u3n., crep. — CaHKT-
[TerepOypr: Jlaub, 2017. — 292 ¢. — ISBN 978-5-8114-2168-8. — Tekct: aneKTpoHHBIH //
Jlanb: snexTpoHHO-OnMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/103190
(mara obpamenus: 28.02.2019). — Pexum nocrymna: u3 koprnoparusroit cetu TITY.

3. Maremarudyeckoe MOJEIUPOBAaHUE TUAPOAVMHAMUKM U TEIUIOOOMEHa B JABIKYIIMXCS
KHUIKOCTIX: ydueOHoe mocobue / WU.B. Kyaunos, B.A. Kymunos, A.B. Epemun, C.B.
Konecnukos; o penakiueir 3.M. Kapramosa. — Cankr-IlerepOypr: Jlans, 2015. — 208
c. — Texkct: anexTpoHHsblii / JlaHp : 3neKTpoHHO-OMOIMoTeuyHas cucrema. — URL:
https://e.lanbook.com/book/56168 nara obpamenus: 28.02.2019). — Pexum goctymna: u3
koprnioparuBHou cetu TIIY.

4. Temam, P. Maremarndeckoe MOJEIMPOBAHWE B MEXaHUKE CIUIOIIHBIX Cpea: ydeOHoe
nocodbue / P. Temam, A. Mupausuib; nox penakuueit I'. M. Ko6enskoBa; nepeson 1. O.
ApymansiHa. — 3-e¢ m3n. — Mocksa : Jlaboparopust 3uanuii, 2017. — 323 c. — TekcT:
AJIEKTPOHHBIH // Jlans: 3JIEKTPOHHO-OUOIMOTEeYHAS CUCTEMA. — URL:



http://www.lib.tpu.ru/fulltext2/m/2014/FN/fn-26.pdf
https://e.lanbook.com/book/56168

1.

https://e.lanbook.com/book/94110 (mata obpamenus: 28.02.2019). — Pexum goctyna: u3
kopriopatuBHo# cetu TITY.

JlonosiHUTeILHAS JTUTEpaTypa

["openue u B3pBIB : HAYUHBIH )KypHaT / «L[eHTp UMITYIIbCHO-IETOHAIIMOHHOTO TOPEHUS. —
Mocksa: Topyc Ilpecc, 2016-. — H3naercs ¢ 2008 r. — 4 HOomepa B roa. — ISSN 2305-
9117. — URL: https://elibrary.ru/title_about.asp?id=50733 (mata obparenus: 28.02.2019). —
Pexxum nocryna: u3 kopnopatusHou cetu TIIY.

MaremaTHueckoe MOJEIUPOBAHUE M HCCICAOBAHHE YCTOHYMBOCTH OHMOJIOTHYCCKHX
coobmecTB: yuebnoe mocodbue / A.FO. Anekcanapos, A.B. [Tnaronos, B.H. Crapkos, H.A.
Crenenko. — 3-e u3h., crep. — Cankr-IlerepOypr: Jlanw, 2017. — 272 ¢. — Tekcr :
NMeKTpoHHBIM //  Jlamb  :  anekTpoHHO-OMOnmmoreyHas — cuctema. —  URL:
https://e.lanbook.com/book/91912 (mara obpamenus: 28.02.2019). — Pexum gocryma: u3
KoprnioparuHoi cetu TIIY.

Hesaxonos, B.II. MATLAB R2007/2008/2009 mis paguowH>XkeHEpoB: ydeOHOe mocodue /
B.I1. psikonoB — Mocksa: JIMK IIpecc, 2010. — 976 c¢. — ISBN 978-5-94074-492-4. —
Texct: oanekTpoHHbii /  JlaHb : anekTpoHHO-OMONHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/1180 (mata obparuenus: 28.02.2019). — Pexum goctymna: u3
kopnopatuHoit cetu TIIY.

[TnoxotHukos, K. 3. Beruucnurensusie metonsl. Teopus u npaktuka B cpene MATLAB:
Kypc Jekuuii: ydyebHoe mocobue ans By3oB / K.O. IImoxoTHHKOB. - 2-€¢ W3A., UCHpaB. -
Mocksa : T'op. nunus-Tenexkom, 2013. - 496 c.: wi;. - Tekcr: anekrponssii. - URL:
https://new.znanium.com/catalog/product/431384 (mara oOpamenus: 28.02.2019). — Pexum
JocTyna: u3 koprnopatuBHoii cetu TITY.

[Topmnes, C.B. KommnbproTepHoe MojaenvpoBaHue (U3UYECKUX MPOIECCOB B IMAKETe
MATLAB: yue6noe nocooue / C.B. IlopmueB. — 2-¢ usn., ucnp. — Cankr-IlerepOypr:
Jlanp, 2011. — 736 c. — Tekct: anexkTpoHHbIN // JlaHb: AIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/650 (mata oOpamenus: 28.02.2019). —
Pexxum noctyna: u3 kopnopatuBHou cetu TITY.

[Tpuponubie moxkapel U O0oppOa ¢ HuMHU: ydeOHOoe mocobme / O. I'. Ymanosa, M. A.
Kozauenko, /. A. Konranos, A. B. Erynosa; non penakiueit 1. A. ConoBbeBa. — CapaTos:
Caparosckuii 'AY, 2019. — 124 ¢. — ISBN 978-5-00140-322-7. — TekcT : 31€KTpOHHBIN
// Jlans : snekTpoHHO-OMOIHOTEeuHas cuctema. — URL: https://e.lanbook.com/book/137491
(mata obpamenus: 25.05.2019)

6.2. UndgopMannoHHOEe U NPOrPaMMHOe O0ecredeHue

Internet-pecypcst (B 1.4. B cpeie LMS MOODLE u np. o6pa3oBaTenbHbIe H OMOIHOTCUHBIC

pecypcbl):
[Ipodeccuonanbupie 0a3bl JAHHBIX U HH(OPMALMOHHO-CIIPABOYHBIE CHUCTEMBI JOCTYIHBI IIO
ceeuike: https://www.lib.tpu.ru/html/irs-and-pdb

1.

2.

w

O NoOWU» A

9.

http://www.vniipo.ru/departments/sc.htm - Ileatp monenupoBanus UC Ha KpUTHYECKH
Ba)XHBIX 00BEKTAX

http://nuclearwaste.report.ru/ — coobmiecTBo 3kcrepToB. Tema: pagnoaKTHBHbBIE OTXO/IBI.
http://www.green.tsu.ru/ — opurmanbHbIi callT JlemapramMeHTa NPUPOIHBIX PECYPCOB
TomMckol 00J1acTu;

http://www.mnr.gov.ru/ — caiit MuHUCTEpCTBa IPUPOJHBIX PECYPCOB H IKOJIOTUU PD;
http://www.zapoved.ru/ — ocobo oxpaHsieMbie IPUPOIHBIC TeppuTOpUn PdD;
http://ecoportal.su/ — Bcepoccuiickuii 3k0I0rHYeCKHii TIOpTAl;

Internet—pecypcsr (B T.4. [lepeuerHb MUPOBBIX OMOIMOTEUHBIX PECYPCOB);
http://www.green.tsu.ru/ - opunuansHeIii cailT JlemapraMmenTa MPUPOIHBIX PECYPCOB
Tomckoii o0nacru;

http://www.mnr.gov.ru/ - caiit MuHHCTEpCTBA IPUPOIHBIX PECYPCOB M IKOJIOTUU PD;

10. http://ecoportal.su/ - Bcepoccuiickuii 3K0I0rn9YecKuil mopTai;


https://elibrary.ru/title_about.asp?id=50733
https://www.lib.tpu.ru/html/irs-and-pdb
http://www.vniipo.ru/departments/sc.htm

11. http://www.aquaexpert.ru/ - UadopMannoHHO-aHATUTHYECKOE €KESTHEBHOC UHTEPHET
HM3JJaHHE O YUCTOM MUTHEBOM BOJE, OambHeonoruu u SPA.

12. http://www.water.ru/ - LleHTp BOAHBIX TEXHOJIOTHH.

13. http://www.enviropark.ru/ - caiitr Texunomnapka PXTVY um. JI.J1. Menaeneesa..

14. Hayuno-anekrponHas oubimmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp

15. DnekTpoHHO-0nbIHoTeuHas cucrema «Jlamey - https://e.lanbook.com/

16. DnekTpoHHO-0MbMMoTeuHas cuctema «ZNANIUM.COM» - https://new.znanium.com/

JIuuensnoHHoe nmporpammHoe obecniedeHue (B coorBercTBuu ¢ IlepeyHeM JTHIEH3MOHHOTO
nporpammuoro odecneuenuss TITY): WinDjView; 7-Zip; Adobe Acrobat Reader DC; Adobe
Flash Player; AkelPad; Document Foundation LibreOffice; Far Manager; Google Chrome; Mozilla
Firefox ESR; PTC Mathcad 15 Academic Floating; Tracker Software PDF-XChange Viewer

7.0co0ble TpeOOBaAHNS K MATEPUAIBLHO-TEXHUYECKOMY 00ecTeYeHH 0 U CIIUTIINHbI
B yuebHoM mporecce wucnonp3yeTcs cieayrolee jgaboparopHoe 000pydoBaHHE IS
NPAKTUYECKHUX M Ja00PATOPHBIX 3aHATHIA:

Ne HanMeHoBaHHe crielMAIbHBIX OMeIIeHH HaumeHoBaHHe 000py10BaHHs

1. Aymutopus Uit mpoBeneHms y4eOHBIX | Kommbrotep - 1 mr.; [Ipoekrtop - 1 mrt.;
3aHATHHA BCEX THTIOB, kypcosoro | IIpoekrop LG RD-JT91 - | mt,;
MIPOEKTUPOBAaHMS, KOHCYIbTaUUH, Tekyliero | Jlocka MaruutHo-mMapkepHas 120x200 cum - 2 mrT.;
KOHTPOJISl U IPOMEKYTOYHON aTTeCTalluu KomrutexT yueOHOI Mebenn Ha 24 mocalodHBIX MECT

634028, Tomckas ob6macte, TI. TOMCK,
CaBuHbIX ynuua, a. 7, 606

2. Aynmuropus i1 nposeneHus  yueOHbIX | Kommbrorep Intant i3550 - 11 w.; Tenesusop LED Samsung
3aHATHHN BCEX TUIIOB, KkypcoBoro | 55" - 1 mr.; TeneBuzop - 1 mr.; Kommstorep - 13 mrt.;
IIPOEKTUPOBAHUS, KOHCYIbTalMi, Tekymiero | /locka MmarautHo-mapkepHas 120x200 cm - 1 mt,;

KOHTPOJII W IPOMEXYTouHOH arrectanuu | KommiekT yueOHOI MeOenu Ha 14 moca o4HbIX MeCT.
(KOMITBIOTEPHBIH KJIacc)

634028, Tomckas o6macts, T. TOMCK,
CaBuHbIX ynuua, a. 7, 609

Pabouast mporpamma cocraBieHa Ha ocHoBe OOIIel XapaKTEPUCTHKH 00pa3oBaTeNbHON
nporpamMmsbl 1o HampasieHuto 20.03.01 Texnochepnas 6e30macHOCTh, crienuamn3anus «3amura B
4ype3BbIYaiHBIX cUTyalusx» (mpuem 2017 r., ounas popma 00ydeHus).

PazpaboTtunk(n):
JlomKHOCTB YdeHas CTENeHb OUO
ITpodeccop OKJ] n.¢b.-M.H B.A. IlepmunoB

[Iporpamma onobpena Ha 3acenanuu kadeapst 6K MHK (mporoxon Ne 11 ot 15.05.2017r.).

3aB. kaenpoit — pyKoBOAUTENb OTACIICHUS i
Ha TpaBax Kadeapbl OTAeNeHUSs KOHTPOIIS \ / —

» :
Y TUArHOCTHUKH, 1.(-M.H, Tpodeccop A / A.I1. Cypxwukos /
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JIner usmeHenuii padoyeii nporpaMMbl TUCHHUILVINHBI
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