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1. Ilemn ocBOCHUS TUCIIUILIMHEL

[lenssMu OCBOCHHSI TUCIUILTHHBI SBJSIETCS (QOPMUPOBAHKE Y O0YUAIOIIUXCS ONPEICICHHOTO
OOIl (m. 5. OOmeit xapaktepuctuku OOII) cocTtaBa KOMIIETEHIMH MJii TMOATOTOBKH K
poeCCHOHATLHON JICATEIIbHOCTH.

Kon CocTaBIisiiolHe Pe3yJIbTATOB 00y YeHH s
HaunmenoBanue
KOMITETEHIINH
KOMIIETeHLUH Kon HanmenoBanne
CIOCOOHOCTH Birageer onpITOM HCIIONIB30BaHMUS SKCIICPUMEHTATBHBIX JAHHBIX JJIS
OpTraHHU30BaTh, TIK(Y)-11.B2 BaJIMJIAl[UM MaTEMaTUYECKUX MOJIeel IPOLECCOB B UPE3BbIUAHBIX
TUIAaHUPOBATh U CHUTYalHUsIX
peanu3oBaTh paboTy YMeeT HCIoNIB30BaTh METOIBI MATEMAaTHIECKOT0 MOIETTHPOBAHMS IS
UCTIOJIHUTEIIEH IO TIK(Y)-11.Y2 | wuccnenoBaHus IPOM3BOICTBEHHBIX M IPHPOAHO-TEXHOTEHHBIX CHCTEM
TIK(Y)-11 PpeIIeHHI0 U IPOIECCOB B UPE3BbIUANHBIX CUTYAIUSIX
MIPAaKTHIECKHX 337124
0GeCIICUCHIS 3HaeT NPUHIHUIIEI ¥ METO/IBI MATEMaTHIECKOT0 MOIEINPOBAHNS,
0COOEHHOCTEH ero MPUMEHEHHUs P UCCIIEI0BaHUH MIPOLIECCOB B
0€30I1aCHOCTH TIK(Y)-11.32 N P P A port
Ype3BbIYaWHBIX CHTYAIUAX PUPOJHOTO U TEXHOTCHHOTO
4eJoBeKa 1
N TIPOUCXOXKICHHS
OKpY’KaroIel cpeanl
CII0COGHOCTD Biageer OCHOBHBIMH QJIrOpUTMaMHU THUIIOBBIX YHCJIEHHBIX METOJOB
IIpOBOJUTH pelieHus MaTeMaTHYeCKHX 3aJad [0  IPOTHO3HPOBAHHIO U
U3MEPEHUS YPOBHEH TIK(Y)-15.B3 i
P Yp KOJIMYECTBEHHONW OIIEHKE IIPOIECCOB, SBISIOMUXCS HCTOYHUKAMH
OIIacHOCTeH B cpere OMACHOCTH
oOuTaHwMs,
VYMeeT NpPUMEHATH METOIbl ¥ CPEACTBA MOJCIMPOBAHHS UL
o0pabatkIBaTh .
TK(Y)-15 S — IK(Y)-15.Y3 | UpOrHO3MpOBaHMsT M  KOJMYECTBEHHOM  OIEHKH  MPOIECCOB,
pe3yIBTATSI, SIBIAIOIIUXCS UCTOYHUKAMH OMACHOCTH
COCTaBIISITh
3HaeT COBpeMeHHbIE METOIbI IPOrPAMMHPOBAHHS M YHCICHHOTO
MPOTHO3BI MK(Y)-15.33
(¥)-15. penreHus 3a1a4 MaTeMaTHIeCKOT0 MOJIEIIMPOBAHHUS TIPOIIECCOB
BO3MO>KHOTO
SIBJISIOIUXCS ICTOYHHKAaMH OIIaCHOCTH
pa3BUTHS CUTYAIHN
CIOCOOHOCTH
y4UThIBATH Bunageer MeToaamu moucka 1 o6MeHa HH(GOpMaIKeil B TII00ATbHbBIX 1
COBPEMEHHBIE OIIK(Y)- JIOKATBHBIX KOMITBIOTEPHBIX CETSAX, TEXHHIECKMMH M POTPaMMHEIMH
TCH/ICHIIMH Pa3BATHA 1.B16 CPEeICTBAMH 3aIUUThI HHPOPMALUH IPH PabOTe ¢ KOMIBIOTEPHBIMU
TEXHUKN 1 cucTeMaMH, BKJIKOYasl IPUEMb] aHTHBHPYCHOH 3aILUThI
TEXHOJIOTHI B
obmacti
obecnieueHus
OIIK(Y)-1 TexHochepHOoH
™) 5 bep OTIK(Y) YMeeT HCIoJIb30BaTh COBPEMEHHOE TPOrpaMMHOE 00ecIIeueHne st
MaCHOCTH - . o o
C30TIACHOCTH, 00pabOTKY TEKCTOBOH, YNCICHHOM U rpaduueckoil HHpopManu,
HU3MEPUTEITLHON 1 1.V16
. MyOJIIMYHOTO TPEICTaBIeHUS HHPOPMALTIH
BBIIHCITUTENILHON
TeXHHKH,
WHPOPMAITHOHHBIX
TEXHOJIOTHI1 B CBOCH OIIK(Y)- 3HaeT HHPOPMAITHOHHBIC TEXHOJIOTHH MOJTOTOBKH U MPEICTABICHUS
po(ecCHOHANLHON 1.316 HHPOPMAIMHU B IPOIECCE MyOIUIHOTO BBICTYILICHUS
JIeATeIbHOCTH

2. MecTto qucuuninnsbl (MoayJs) B ctpykrype QOII
HI/ICHI/IHJ'II/IHa OTHOCHUTCA K JUCHUIITIMHAM 0a30BoOI YacTu MOAYJId HallpaBJICHUA IMMOATOTOBKH.

3. Ilnanupyemple pe3yJabTaThbl 00y4eHUs M0 AUCIHUIIINHE
ITocne ycrenHoro 0CBOCHHSI TUCITUILIMHBI OyyT chOPMHUPOBAHBI PE3yIbTAThl O0yUEHUS:

Tlnanupyembie pe3yJibTaThl 00y4eHHsl 0 JUCIMILIHHE Komnerenuus

Kox HaumeHoBanue

P11 MPUMEHSATh METOAbl CHUCTEMHOIO aHaJIM3a ¢  MaTeMaTH4YEeCKOro [TK(V)-15,
MOJICJIMPOBAHUS MPU UCCIEAOBAHUU 3a/lay €CTECTBO3HAHMS, TEXHUKU U OIIK(Y)-1
nponeccos B UC

P12 |3HaTh OCHOBHBIE TMPUHIMIBI H BO3MOXHOCTH Matemaruueckoro| [IK(V)-15,
MOJIEJIMPOBAaHUS U YMETh MPHUMEHSITh MeToAsl mnoctaHoBku 3amad ¥  OIIK(Y)-1
MPOBEACHUS MOJIENIBHOTO JKCIEPUMEHTa C TOMOIIbI0O COBPEMEHHOIO
MIPOTPaAaMMHOTO 00€CTICUEHHS.

P/{3 | yMeTp NpaKkTHYECKH MPUMEHATh METOJbl YHCICHHOTO MOJICIUPOBAHUS IK(V)-11,




JUISL PEIICHUs] Pa3JIMYHBIX 3a7ad W HMHTEPIPETUPOBATH PE3yIbTaThI OIIK(Y)-1
YUCJICHHOIO MOJCIUPOBAHHNA HA IIPAKTUKC

OHCHO‘IHHG MCPOIMPUATHA TCKYLIECTO KOHTPOJA U HpOMC)KyTO‘IHOﬁ arrectauun MnpeacTaBJICHBI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.




4. CTpyKTYpa M coiep’KaHNe JUCIUIITHHBI
OcHosHble 610bl YUeOHOU 0esimenlbHOCIU

Pa3nenbl A CHUNIHHBI DopMupyemMblii Bujabl yueOHOi 1eATeIbHOCTH Oobem
pe3yabTar BpEMEHH, Y.
00yuyeHus no
JUCHHUILIHHE
Paznea 1. P11 Jlekun 2
BBenenue. OCHOBHbIE TOHATHA U [IpakTuueckue 3aHATHS
onpeeeHust JlaboparopHbIe 3aHATHS 4
CamocTosTenbHas pabora 22
Pazpea 2. PI[I, PI[2 Jlexkuuu 2
MeTo/1010THs CHCTEMHBIX IIpakTrHYecKue 3aHITHS 2
HccJIeT0BAHNI JlaboparopHbIe 3aHATHS
CamocrositenbHas padbora 22
Pa3nen 3. PJI1, P12 | Jlexuuu 2
OCHOBBI MO/1€JINPOBAHUS CHCTEM [IpakTrueckue 3aHgITH -
JlaGopaTopHbie 3aHITHS 2
CamocTosTenbHas paboTa 22
Paznen 4 Yucaennnie meroasl B | P/12, P/I3 Jlexuun 2
3ajadax MaTeMaTH4YeCKOro [IpakTuyeckue 3aHATHS 2
MO/ eJIMPOBAHUA JlaboparopHble 3aHATHS 4
CamocTosTenbHas paboTta 22
Paznen 5. P11, P13 | Jlexumm 2
MaremaTuyeckoe MOAEJIUPOBAHHE [IpakTrueckue 3aHATHS -
¢puznyeckux npoueccon JlaboparopHble 3aHATHS
CamocrositenpHas pabora 22
Pa3nea 6. P11, P12 | Jlexkuuu
MartemaTuyeckue Mo/jeu [IpakTrueckue 3aHATHS 2
Ype3BbIYaHHbIX CHTYAlHH JlaGopaTopHbIe 3aHATHUS 4
CamocrosTenbHas paborta 22
Pa3znen 7. PJ1, P/12, | Jlexkmuu 2
IIporpammuoe odecnieuenue s P3 [IpakTrueckue 3aHATHUs 2
MO/1eJIMPOBAHUS NPOLECCOB NPH JlaGopaTopHbie 3aHSITHS 2
YPE3BLIYANHBIX CUTYAIMSIX. CamocrosTenbHas pabora 22
Pa3znen 8 PJI1, P/12, | Jlekmuu 2
IIpukiagHbie NIPOrpaMmbl A P13 [IpakTryeckue 3aHATHS
MO/1eJINPOBaHUs NPOLIECCOB B JlaboparopHsble 3aHATHS -
YPe3BLIYANHBIX CHTYAIMAX CamocrositenbHas paborta 24

ConepxaHue pa3aenoB JUCHUATUIAHDI:

Pasnen 1. BBenenne. Ocnosnvle nonamus u onpeoeneHus.

[Ipenmer, meToab! U copepkanue Kypca. CBsi3b Kypca ¢ IpyTMMHU y4eOHBIMU JUCIUTUIMHAMH.
CucTeMHBIH TOAX0 K PEUICHUIO CIOKHBIX Mpo0seM B Hayke M TexHHKe. [[oHsATHEe cucTemsbl.
OcCHOBHbBIE TIOHATHS, XapaKTepU3yIoIue CTpoeHue U (HyHKIHMOHUpoBaHue cucteM. CliokHas
u Oompmas cucreMa. Kmaccudukanus cucteM MO WX OCHOBHBIM cBoicTBaM. CBOICTBa
CUCTEMBI. YIpaBieHUe cucTeMamu. UYelloBEeKO-MalllMHHBIE CHUCTEMBL. TeXHHUYECKue,
OMOJIOrMYecKHe, COIMalbHbIE, COLMAIbHO-3KOHOMHYECKHE CcHUCTeMbl. MojaenupoBaHue
9JIEMEHTOB  CJIOKHBIX CHUCTE€M, YCJIOBUH W  MPOIECCOB UX  (PYHKIMOHUPOBAHMUS.
B3anMopeicTBre cucteMsl ¢ BHEIHeEN cpenoi. COBEpIIEHCTBOBAHNUE YIIPABJIEHUS CIOKHBIMU
CHUCTEMaMHU Ha OCHOBE MaTeMaTH4yecKux Mozenel. CucTeMHbIN OAXO0 U CUCTEMHBIN aHAJIN3.

Tembl JeKkumii:
1.  Bgenenwue. O0mast xapakTepUCTHKA MpoLecca MoAeIupoBanusi. CHCTEMBI.



Tembl IpaKTHYECKUX 3AHATHI:
1. Cucremsl. CHCTEMHBII IOAXOM U CUCTEMHBIN aHAIN3.

Ha3panus s1abopatopHbIx padoT:
1. Marematnueckoe MoaenupoBanue ¢ ucnosnp3zoanuem MATLAB.
2.  IlporpammupoBanue B cucreme MATLAB.

Paznen 2. Memooonozus cucmemmnozo anaiusia

OrnpezesieHre TpaHUI] CUCTEMbI, BXOJHBIX M BBIXOJHBIX MapaMeTpoB. AHAIU3 MPUYUHHO-
CJICICTBEHHBIX CBS3€H (ZIEpEBO COOBITH, NEPEBO MPOUCHIECCTBUN, Tpadbl, OPTHI T.I.). MeTOobI
onucanus cucteM. KonudyecTBEHHbIE METOAbl ONUCAHUS CHCTEM. YPOBHHM OIIMCAHUS CHCTEM.
Briciiiue ypoBHM omnucaHus cucteM. Hwusmme ypoBHHM omnucaHus cucteM. KubOepHeTwdeckuid
MOJXO0J K ONMCAaHUIO cucTeM. KayecTBEHHbIE METOAbl CUCTEMHOIO aHAIM3a. METOJ IKCHEPTHBIX
orieHoK. Pa3zpaboTka crieHapueB. MeTo 1l opMaTu30BaHHOTO MPECTABICHUS

TeMbl JeKIMMH:

1. MeToapl CHCTEMHOTO aHajan3a. MeToAbI ONHUCAHUS CUCTEM.
TeMbl NpaKTUYECKUX 3aHATHIA:

1. MeToab!l OImMcaHus CUCTEM.

Pa3nea 3. OcHOBBI MOJI€JIMPOBAHUS CHCTEM.

Knaccudukanus moneneid. Dtambl pa3paboTku Mojesnei. J[eKoMo3unus M KOMITO3UIUS
mozenei. CTpykrypa mozenein. Mojenu: cTalfmoHapHbIe U HECTallMOHAPHBIC, IETEPMUHUPOBAHHBIC
U CTOXaCTHYECKHE, JIMHEWHbIE U HEJIMHEHHbIC, HEMpPEepPhIBHBIC U AUCKPETHBIC, paclpe/le]IeHHbIE U
cocpenoroueHubie. UMutanmonnoe moaenupoanue. CylnHOCTh HMUTAITMOHHOTO MOJEITUPOBAHUS.
Kommno3zumus AuckpeTHbIX cucteM. Mnentudukanys MaTeMaTHUYeCKUX Mojieei. BeraucnuTenbHbIi
AKCIIEPUMEHT MPU MOJACIUPOBAHUU cucTeM. OCHOBHBIE 3TAIbl MATEMATHUYECKOTO MOJICTUPOBAHHUS.
[IpoBepka anekBaTHOCTH MaTemaruyeckoil wmonenu. OOpaboTka U aHaNU3 Pe3yibTaToB
MOJICIUPOBAHUS CHUCTEM. AHaJUTHYECKHE MOJEIU CJIOXKHBIX cucteM. KpaeBas 3amava.
MartemaTuueckoe MOJEIUPOBaHHE (PUINIECKUX MPOIIECCOB. 3aKOHBI COXPAHEHUSI MACChl, UMITYIIbCa
W DHEPrUM B MaTEMaTHYECKUX MOJESIX. MaTemMaTH4ecKoe MOJCIUPOBAHUE DKOJIOTHUYECKUX
nporeccoB. MaTeMaTHUeCKOe MOJIEIMPOBAHUE CTOXACTHUECKHUX CHCTEM.

Tembl Jekumii:

1. Marematudeckoe MOJIETUPOBAHUE.

2. MaTemaTnueckoe MOCIIMPOBaHNE (DU3HUECKUX ITPOIICCCOB.

Tembl IpaKTHYECKUX 3AHATHI:

1. OcHOBHBIE 3TaNbl MATEMATUYECKOTO MOJIETUPOBAHMUS.

2. MeToapl MaTEMaTHYECKOTO MOJICTTUPOBAHHUS.

Ha3zBanus 1a6opaTopHbIX padoT:

1. Tlony4yeHue TUCKPETHOTO aHAJIOTA I KpaeBOil 3a/1a4u.
2.Pa3paboTka anropuTMa YHCICHHOTO PEIICHHWS 33Ja4d M COCTaBJICHHE KOMITBIOTEPHOU

MPOTPaMMBI ISl YUCIICHHBIX PacueTOB.

Pa311e.11 4. YucaeHHbIE METO/JbI B 3a/ia9aX MATEMATUYICCKOI0 MOJAC/JIMPOBAHUSA

YucnenHsle MeTOAbl MpH peuieHud 3aaad.  YucneHHoe auddepeHuupoBaHHe U
MHTErpupoBaHue. MeTopl pelieHnus CUCTeM JIMHEHHBIX anredpandeckux ypaBHeHHi. KoneuHo-
pa3sHOCTHBIE MeTOJbl. YHUCIEHHBIE METOJbl pEUIeHHUs OOBIKHOBEHHBIX AH(QepeHInanbHbIX
ypaBHeHUH. YucieHHble MeToAbl peuleHus aud@epeHIuanbHbBIX ypaBHEHUH B YaCTHBIX
MPOU3BOIHBIX. MeToa KOHEUHBIX 00beMOB. MeTo/] pacuierieHust o (GU3NYECKUM Ipoleccam JJis
YUCJIEHHOTO PEUIeHHs] CUCTEMbl YpaBHEHUH T'MAPOra3oAMHAMHKH. PelleHne cucTeM JIHMHEHHBIX
anreOpandeckux ypaBHeHUH (MeTox mporosku, SIP u np.).

Tembl JeKkumii:
1. Ywucnenusle MeTObl pelieHUs U pepeHInaTbHbIX YpaBHEHUH.
2. YucneHHble MeTOABI pelieHus U GEepeHINATbHBIX YPABHEHUN B YACTHBIX IPOU3BOIHBIX.



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. CocraBneHure KOMIBIOTEPHOU MPOTrPaMMBI JIJIs1 YUCICHHOTO PEIICHUSI OTHOMEPHOM
CTallMOHAPHOW 3a]1a4u.

2. CocrapieHuEe KOMIBIOTEPHOI MPOrpamMMBbl JJIsi YUCICHHOTO PEIIEHUsI OTHOMEPHOM
HECTAIMOHAPHOM 3a/1a4H.

3. CocrapieHue KOMIBIOTEPHOI MPOrpamMMBbl JJIsl YUCICHHOTO PEIIEHUs JBYMEPHOM
HECTAIMOHAPHOM 3a/1a4H.

Pa3nen 5. MaremaTuyeckoe Mo/ieJiMpoBaHue (PU3NYECKUX MPOIECCOB

Teopust mogobusi. Kpurepuu mnomobusi PeitHonbaca, Hyccenbra, Ilpanarns u ['pacroda.
VYpaBHeHue OamaHca Macchl. YpaBHEHHE OajiaHca BEHIECTBA M TEIUIOBOW SHEPruu. Y paBHEHHE
OanmaHca KoyMyecTBa JABIKeHHUsA. YpaBHeHue Hapne-CTokca. MaremaTuueckoe MOJAETUPOBAaHUE
IIPOLIECCOB BO3HMKHOBEHUS U pacnpocTpaHeHus ropenus. [lonobue npoueccoB macconepeHoca u
teronepenayu. 3akoHbl Oypre nu Guka. YpaBHEHHs] KOHBEKTUBHOIO IEpEHOCA TEIUIA U BEILECTBA.
CBoOoyHast U BBIHYX/IEHHAsT KOHBeKIUs. JlaMuHapHOe U TYpOyJEeHTHOE TE€UEHHUE )KUIKOCTHU (rasa).
KoaddunmenTs! Temno- u MacconepeHoca.

Tembl JeKkumii:

1. Matematuyeckue MoJenu (pu3ndeckux mpoIeccoB.

2. Ucnonp30BaHNEe 3aKOHOB COXPAaHEHUsI MacChl, SHEPIMH U UMITYJIbCa JUIsl IOCTPOEHUS
MaTeMaTUYECKUX MOJENEH.

3. Maremaruueckasi IOCTaHOBKA 33Ja4H.

Tembl NIpaKTHYECKUX 3aHATHIA:

1. ®usnyeckas U MaTeMaTHYECKasl TIOCTAHOBKA 33/1a4 aJITOPUTM €€ PELEHUS.

Pazgen 6. MatemaTu4yeckue Mo/ieJIM Ype3BbIYAHHBIX CUTYAIUIi.

MareMatuueckre MOJENU 3arps3HEHUs OKpYXKaloled cpeasl B pe3yibTaTe BbIOpoca U

pacipocTpaHeHUs 3arps3HSIONINX BEIIeCTB B aTMochepe U BOAHOM cpene. MaTemaruueckue

MOJIETY TTPOLIECCOB BOBHUKHOBEHHUS U PACIIPOCTPAHEHHUS PUPOJHBIX M TOPOJCKUX MOKAPOB.

MaremaTuyeckue MOJENU TPOTHO3UPOBAHUS HABOAHEHHU.

Tembl Jekumii:

1. Matematuueckasi MOJIeJb 3aTPS3HEHUS OKPYXKAIOIIEH Cpeibl OT 3aJaHHOT'O UCTOYHUKA.

2. Maremarnyeckast MOJIEJb 3arPS3HEHUS] BOJTHON CPEJIBI.

3. MaTtematuueckasi MoJieIb pacpOCTpaHEHHUsI IPUPOTHOTO MOXKapa.

TeMbl NpakTUYECKUX 3aHATHIA:

1. ANropuTM YKCICHHOTO PEUICHHUS MAaTEMaTHIECKOM MOJIETH U €€ TECTHPOBAHHE.

Ha3Banus j1adbopaTopHbIX padoT:

1. Pa3zpaboTtka mporpamMmbl pacyeTa 3arps3HEeHUs OKPYKAIOIIEH Cpelbl OT 3aJaHHOTO
HWCTOYHHKA.

2. Pa3zpaboTka mporpamMmsbl pacueTa 3arpsi3HEHUS BOAHON CPeIbl.

3. PaszpaboTka mporpamMmsbI pacueTa 3a)KHTaHUsT PACTUTEIIBHOCTH OT 3aIaHHOTO MCTOYHHKA
W3JTyYEHHUS.

Paspen 7. IlporpamMHoe oOecrneyeHue sl MOJAEJMPOBAHMS IPOLIECCOB IPH
‘Ipe3Bbl‘laﬁHle CUTyallUAX.

KoMnbroTepHble pOrpaMmsl Ui YUCIEHHOIO PEIIEHUs 3a]a4 3arpsA3HEHUs] OKpYKarollen
Cpelbl, IPOIIECCOB TOpeHUs U B3pbIBOB. CTpyKTypa mporpaMM. Mcrnons3oBaHue s peleHus 3a1a4
omucaHus poieccoB B upe3BbryaiiHbix cutyarusax. (PHOENICS, FLUENT, ANSYS u np.).




TeMmbl JeKumii:
1. Pa3paboTka KOMIBIOTEPHOM MPOTPaMMBI JJIs pEIICHUs 3a1auu onrcanus nporecca YC ¢
MTOMOIIBIO CTAHIAPTHOTO IPOTPAMMHOTO 00ECTICUEHUSI.
HaumeHoBaHue J1a00paTOPHBIX PadoT:
1. HUcnonb3oBaHWE CTAaHAAPTHOTO TMPOTPAMMHOTO  OOECIEUeHHUS IS YHUCIEHHOTO
MOJEJIMPOBAHUS MIPOIECCa IPU YPE3BBIYANHON CUTyallUH.

Pasznen 8. HpI/IKJ'IaL[HLIe MporpaMmsl it MOAECJIUPOBaHUA IIPOLECCOB B ‘lpe3BLI‘laﬁHLIX
CUTyaludXx.

Pacuernpie u umHpopMmanmonneie monenu. Ctpykrypa. [Iporpammsel s pacdera pucka
aBapuiiHbIX cuTyauuil. IIporpammel juisi  pacdera 3arps3HEHHMS OKpYXKAOLIEH  cpeasbl
Hedrenpoaykramu. [IporpaMMbl ansi pacueTa 3arps3HCHHS OKPYXKAIOMIEH Cpeapl OMacHBIMU
XUMHUYECKUMHU BenlecTBamMu. lcnonb3oBaHne HHGOPMAIMOHHBIX MOJENEeH MpH Ype3BblUaWHBIX
CUTYaIHsX.

TeMBbI JeKINH:

1. Pacuernble 1 HHPOPMAIIMOHHBIC TPUKIIATHBIC TPOTPAMMEI.

2. T'YIC TexHomoruu npu MoaeanpoBaHuu mpoieccos B UC.

TemaTnka KypCcOBbIX IPOEKTOB:

1. Marematnyeckoe MOICTUPOBAHUE 3arPSA3HEHHS OKPY>KAIOIIEH cpebl OT
HECTallMOHAPHOTO UCTOYHHUKA.

2. Maremartudeckoe MOJICTHPOBAHUE 3arpsi3HEHUST OKPYKAIOIIEH cpe/ibl OT CTAllMOHAPHOTO
HMCTOYHHKA.

3. MaTtemaTuyeckoe MOJEIMPOBAHUE NEPEHOCA 3arpsI3HAIOLIMX MPUMECE Moj AeiCTBUEM
BETpa.

4. MareMaTuyeckoe MOJEIMPOBAHME IIpPOLlecCa 3arpsi3HEHHs] OKPYKaloIlled cpenbl B
OTCYTCTBUHU BETpA.

5. Maremarnyeckoe MOAENUPOBAHUE 3arpsi3HEHHS] BOJHOW Cpenbl B pe3ylbTrare BblOpoca
3arpsA3HSIONINX BEIIECTB.

6. MaremaTnueckoe MOJAEIMPOBAHUE 3arpsA3HEHUsT BOJHOM Cpelbl B pYyCle pPEKu
He(dTenpoayKTaMu.

7. MareMaTtuyeckoe MOJIEIMPOBAHUE OINPEICICHHS pa3MEPOB MPOTHUBOMOKAPHOTO pa3phbiBa
B JIECHOM MacCCHBE.

8. MaTemaTnyeckoe MOJIETMPOBAaHUE OINPEIEIICHHS pa3MEPOB MPOTUBOMOKAPHOTO pa3phbiBa
IIPY HU30BOM JIECHOM IIOXKape.

9. MaTtemaTtuueckoe MOAEIMPOBAHNUE PACTIPOCTPAHEHHSI HU30BOT'O JIECHOTO TOXkKapa.

10. MaremaTHueCKO€ MOJICIIMPOBAHUE PACTIPOCTPAHEHHS BEPXOBOTO JIECHOTO TTOXKapa.

11. MaremaTHueckoe MOJIeTUPOBaHHE MepeHOca MPOAYKTOB TOPEHHUS MTPH JIECHOM TOKape.
12. MaremaTtndyeckoe MOJCIMPOBAHUE OMPEACTICHNUS CKOPOCTH PACIPOCTPAHEHUS JIECHOTO
noxapa.

13.MaTemaTndeckoe  MOJEIMPOBAHUE  3arps3HEHUS  OKPYKAWImeHd  cpeasl  OT
aBTOTPAHCIIOPTA.

14. MaremaTHueckoe MOJIeTMpOBaHUE PACIPOCTPAHEHUS CTEITHOTO MoXapa.

15. MaremaTu4eckoe MOIeTHPOBAHUE PACTIPOCTPAHEHUS TPOIYKTOB TOPEHUS TP TOKape B
TTOMEIICHUH.

16. Marematndeckoe MOJEIUPOBAHHE MpoIlecca TEIJIOMAcCONepeHoca MpU MoXKape B
TTOMEIICHUH.

17. MaTtemaTnueckoe MOJECIUPOBAHKE OMPECIICHUs MaKCUMAIbHOTO pajgnyca 3a)KUTaHUS
IIPU B3PBIBE YIIEBOAOPOIOB.

18. MaremaTudeckoe MOJEIMPOBAHUE 3arpsi3HEHUs BOJHOW Cpebl B pe3ylbTaTe BhIOpoca
3arps3HSIONINX BEIIECTB OT CTAIIMOHAPHOTO UCTOYHHUKA.

19. MaremaTHueckoe MOJISTHPOBAHHIE ONPEIEICHNUS KOHTYpa BEPXOBOTO JIECHOTO MOXKapa.
20. MaTeMaTtrdeckoe MOJICTUPOBAHKE ONPEICICHHUS KOHTYpa HU30BOTO JIECHOTO MOXKapa.




21. MareMatuueckoe MOJCIUPOBAHUE ONPEETIECHUs KOHTYpa CTEIHOrO JIECHOTO MoXKapa.
22. MaremaTu4ecKoe MOJICTMPOBAHKE 3arPSI3HEHUST OKPYKAIOUIEH CpeIbl PaAUOHYKIU IaMU
IIPU JIECHOM II0Kape.
23. MaTeMaTndeckoe MOJEIMPOBAHNE 3arPs3HEHUS OKPYKAIOIIEH Cpebl OT
aBTOTPAHCIIOPTA B YCIOBUSAX FOPO/A.
24. MaremMaTu4yeckoe MOICTUPOBAaHUE 3arPA3HEHHS OKPYXKAIOLIECH cpeibl paTuOHYKINIAMU.
25. MareMatrnyeckoe MOJCIMPOBAHUE ONPEEICHUS MAaKCUMAJIBHOTO pajguyca 3aKUTaHMs
OT «OTHEHHOT'O IIapay.

Beibop BapuaHTa A7 pacdyeTHOIO pasfesa KypCOBOIO IIPOEKTa OCYILECTBISETCS B

COOTBETCTBHH C HOMECPOM CTYJACHTA B CIIMCKE I'PYIIIIBL.

5. Opranmusanusi CaMoCTOATEIbHOM PadoThl CTY/IEHTOB
CamocrosiTenbHast paboTa CTyJ€HTOB MPH U3YYCHUH TUCIUILIMHBI (MOIYJIsl) MIPeayCMOTpeHa

B CJICIYIOIIMX BUJaX U opMax:

PabGora ¢ neKIMOHHBIM MaTepHalioM, MOUCK M 0030p JHUTEpaTypbl U 3JIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMU IO MHIUBUAYAIBHO 3aJaHHOM MpobiieMe Kypca,
W3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSITENIbHYIO TPOPabOTKY;
BrinonHenne njoManiHux 3alaHui;
[ToaroroBka K MPaKTUYECKUM 3aHATHSIM,
HccnenoBatensckas paboTa M y4yacTHE B HAyYHBIX CTYACHUYECKUX KOH(EpPEHIUsX,
CEeMHHapax U OJIUMITNAJAX;
AHanu3 Hay4YHbIX MyOJMKALUN [0 3apaHee OINpeIeIeHHON IPENoiaBaTeIeM TEME;
[ToaroroBka Kk KOHTPOJIBHBIM pabOTaM M K3aMEHY.
BrimonHeHnne KypcoBoro mnpoekTa. MakcuManbHOE KOJIHUYECTBO OajioB 3a BBINOJHEHUE
KypcoBOTo0 npoekTa (pabotsl) B cemectpe (rpu Hanuuuu) — 100 6anios, B T.4.:
B paMKax TeKyIIero Koutpois — 40 6ayos,
3a MPOMEXYTOYHYIO aTTecTaluio (3amury) — 60 6amios.

O1eHOYHBIE MEPOTIPUSTHS TEKYIIIETO KOHTPOJIS TI0 pa3jiejaM U BUaM yudeOHOM

NEeSATENIbHOCTH NTpuBeAeHbI B [Ipunoxennn «KanennapHslii peUTHHT-TUIaH U3y4EHUS TUCLIATIIIMHBI
(Momyns)», «KanengapHblil peHTHHI-TUIaH BBIIOJHEHUS] KypCOBOIO IpoeKTa (paboThl)».

6. YueOHO-MeTOANYECKOE H HH(POPMAIIHOHHOE 00ecTieYeHne TUCIHIIHHbI
6.1. Y4yeOHO-MeTOaUUYeCKOe OOecnieyeHHe
OcHoBHas1 InTepaTypa

BonkoBa B. H. Teopust cucreM u CUCTeMHBIH aHanu3: yueOHHMK Juis OakanaBpoB / B. H.
Bonkosa, A. A. JleaucoB. — 2-¢ u3j., nepepad. u gorn. — Mocksa: FOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/EN/fn-26.pdf (nara oOpamenus: 28.02.2020). —
Pexxum noctyna: u3 kopnoparuBHoi cetr TITY. — Tekct: 351eKTpOHHBIM.
I'opnau, b. A. Maremarnueckoe MozaenupoBaHue. llocTtpoeHue monenedl M yucIeHHas
peaymzanmsi: yaeObnoe nmocooue / B.A. T'opmau, B.I'. 1llaxoB. — 2-e u3n., crep. — CaHKT-
[etepOypr: Jlanb, 2017. — 292 ¢. — ISBN 978-5-8114-2168-8. — TekcT: aneKTpoHHBbI# //
Jlanb: snexTpoHHO-OnMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/103190
(mata obpamenus: 28.02.2020). — Pexum noctyna: u3 koprnoparuBHoit cetu TITY.
Marematuueckoe MOJEIMPOBAaHUE TUIPOJUHAMHKMA U TEIJIOOOMEHa B JBIKYIIUXCS
KugakocTsax: yueonoe mocobme / U.B. Kymuno, B.A. Kymumnos, A.B. Epemun, C.B.
Konecnukos; noj penakiueit 3.M. Kapramosa. — Cankr-IlerepOypr: Jlans, 2015. — 208
c. — Texct : anexkTpoHHsblil / JlaHp : 31exkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/56168 nara oOpamenus: 28.02.2020). — Pexum mocryma: u3
koprniopatuBHoi cetu TIIY.
Temam, P. Maremaruueckoe MOJENMPOBAaHHE B MEXaHUKE CIUIOIIHBIX Cpea: ydeOHoe
nocobue / P. Temam, A. MupauBuib; non penakuueit I'. M. Kobenbkosa; nmepesog U. O.
ApymansHa. — 3-e u3n. — Mocksa : Jlaboparopus 3nanuii, 2017. — 323 c. — TekcT:
AJICKTPOHHBIH // Jlansb: AIIEKTPOHHO-OMOIMOTEYHAS 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 (mara obpamenwus: 28.02.2020). — Pexxum goctyma: u3
kopriopatuBHo# cetu TITY.

JlonosiHUTeILHAS JTUTEpaTypa

['openue u B3pbIB : HayuHbIH XypHan / «LleHTp UMIyJIbCHO-/I€TOHALIMOHHOTO TOPEHUS». —
Mocksa: Topyc Ilpecc, 2016-. — HN3naercs ¢ 2008 . — 4 HOomepa B roa. — ISSN 2305-
9117. — URL.: https://elibrary.ru/title_about.asp?id=50733 (mata oOpamenus: 28.02.2020). —
Pexxum nocrymna: u3 kopnopatusHou cetu TITY.

MatemaTtuyeckoe MOJEIUPOBAaHHE M HCCIEAOBAaHHWE YCTOMYMBOCTH OHOJOTHYECKHX
coobmecTB: yuebnoe mocodbue / A.FO. Anexcanapos, A.B. Ilnaronos, B.H. Crapkos, H.A.
Crenenko. — 3-e u3h., crep. — Cankr-IlerepOypr: Jlanw, 2017. — 272 ¢. — Tekcr :
NeKTpoHHBIM //  Jlamb  :  3nekTpoHHO-OMOmMoreyHas ~— cuctema. —  URL:
https://e.lanbook.com/book/91912 (mara obpamenus: 28.02.2020). — Pexxum nmoctyma: u3
KoprnioparuHoi cetu TIIY.

Hesaxonos, B.II. MATLAB R2007/2008/2009 mis paguowH>XkeHEpoB: ydeOHOe mocodue /
B.I1. psixkonoB — Mocksa: JIMK IIpecc, 2010. — 976 ¢. — ISBN 978-5-94074-492-4. —
Texct: oanekTpoHHbId /  JlaHb : 3neKkTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/1180 (mara oOpamenus: 28.02.2020). — Pexum gocrtyma: u3
kopnopatuHoit cetu TIIY.

[Tnoxotnukos, K. 3. Beruucnurensusie metonbl. Teopust u npaktuka B cpeae MATLAB:
Kypc Jekuuii: ydyebHoe mocobue ans By3oB / K.O. IInmoxoTHHKOB. - 2-¢ W3[., UCHpAB. -
Mocksa : T'op. nunus-Tenekom, 2013. - 496 c.: win;. - Tekcr: anekrponssii. - URL:
https://new.znanium.com/catalog/product/431384 (nata o6pamenus: 28.02.2020). — Pexxum
JocTyna: u3 koprnopatuBHoii cetu TITY.

[TopmneB, C.B. KommbrotepHoe MoaenupoBaHue (U3HUECKUX TIPOIECCOB B TMAKETe
MATLAB: yue6noe nocooue / C.B. IlopmueB. — 2-¢ usn., ucnp. — Cankr-IlerepOypr:
Jlanp, 2011. — 736 c. — Tekcr: 3aeKTpoHHBIH // JlaHb: 3J€KTPOHHO-OMOIHOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/650 (mara obOpamenus: 28.02.2020). —
Pexxum nocrymna: u3 kopnopatusHou cetu TIIY.

[Tpuponnbie noxapsl 1 60psOa ¢ HUMH: yueOHoe nocodue / O. I'. Y nanosa, M. A.
Kozauenko, /I. A. Konranos, A. B. Erynosa; noa penakmueii J[. A. ConoseBa. — Capatos:
Caparosckuii 'AY, 2019. — 124 c. — ISBN 978-5-00140-322-7. — TekcT : 3JeKTpOHHBII
// Jlaub : anekTpoHHO-OMOIMOTeYHas cuctema. — URL: https://e.lanbook.com/book/137491
(mata obpamenus: 25.05.2020)

6.2. UuopManinoHHOE M IPOrpaMMHoe o0ecrevyeHne

Internet-pecypcst (B 1.4. B cpeie LMS MOODLE wu np. oGpa3oBarenbHble U OHOTHOTEIHBIC

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 KpUTHYESCKH
Ba)XHBIX 00BEKTAX

http://nuclearwaste.report.ru/ — coobmiecTBo 3kcrepToB. Tema: pagnoaKTHBHbBIE OTXO/IBI.
http://www.green.tsu.ru/ — opunmansHelii cait JlemapramMmenTa MpUPOAHBIX PECYPCOB
TomMckol 00J1acTu;

http://www.mnr.gov.ru/ — caiit MuHUCTEpCTBa IPUPOJHBIX PECYPCOB H IKOJIOTUU PD;
http://www.zapoved.ru/ — oco6o oxpaHsieMbie PUPOIHBIE TeppUuTOpUn PD;
http://ecoportal.su/ — Bcepoccuiickuii 3k0I0rHYeCcKuii IOpTal;

Internet—pecypcsr (B T.4. [lepeueHb 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 3K0JI0rn4ecKuii mopTa;


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-0MbIHoTeuHas cucrema «Jlamey - https://e.lanbook.com/

HI/II_[CHSI/IOHHOC IIporpaMMHOC obecneyeHne (B COOTBCTCTBHUHU C HepequM JIMIEH3UOHHOT O

nporpammuoro obecnieuenuss TIIY): 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 TpeOOBaHUS K MATEPUAIBLHO-TEXHHYECKOMY O0ecne4eHHI0 JUCIUNIMHBI

MPAKTUYECKUX U Ja00paTOPHBIX 3aHATHIA:

B yuebHOM mporecce ucCHoib3yeTcs cieayrolee gaboparopHoe 000pydoBaHHE IS

Ne HanMeHoBaHHe crielMAIbHBIX OMeIIeHH HanmenoBaHue 000py10BaHHs

1. Aynuropust 1usi mpoBeneHHs y4ueOHbIX 3aHsThil | Kommbiotep - 1 mr.; [Ipoexrop - 1 wirT.;
BCEX  THIIOB, KypcoBoro  mpoektupoBaHus, | [Ipoextop LG RD-JT91 - 1 mrt.;
KOHCYJIbTalluH, TEKYLIET0o KOHTPOJIA u | Jocka maruutHO-MapkepHas 120x200 cM - 2 mwirt.;
MIPOMEKYTOUHOM aTTecTaluu Kommnekt yueOHO# Mebenu Ha 24 mocaqouHbIX MECT
634028, Tomckas obGmacts, r. Tomck, CaBHHBIX
ynuua, a. 7, 606

2. Aynurtopust IUis mpoBeneHus yueOHbIX 3anstuii | Kommbrorep Intant i3550 - 11 mr.; Tenesusop LED

BCEX  THUIOB, KYypPCOBOIO  IIPOEKTUPOBAHHI,
KOHCYJIbTallui, TEKYLIETro KOHTPOJIA u
MIPOMEXYTOUHOW  aTTecTaluu  (KOMIIBIOTEPHBIH
KJIacc)

634028, Tomckass obmacte, T. Tomck, CaBHUHBIX
ynuua, a. 7, 609

Samsung 55" - 1 wr.; TeneBuzop - 1 mr.; Komnsrotep -
13 mt.;

Jocka marautHo-MapkepHast 120x200 cm - | mt.;
Kommnext yue6HO# Mebenu Ha 14 mocagouHBIX MeCT.

PabGouast mporpamMma cocraBieHa Ha ocHoBe OOIIel XapaKTEPUCTHKH 00pa3oBaTeNbHON

nporpamMmsbl o HampasieHuto 20.03.01 TexnochepHas 6e30macHOCTb, ceNHaNu3anus «3aluTa B
ype3BblYaiiHbIX cutyanusx» (mpuem 2019 r., 3aounas popma oOyueHus).

PazpaboTtunk(n):
JlomKHOCTD YdeHas CTENeHb 0)4(0)
ITpodeccop OKJ] n.¢b.-M.H B.A. IlepmunoB

[Tporpamma omo0OpeHa Ha 3acelaHWM BBITYCKAIOMIETO OTACICHHUS KOHTPOJS W JUArHOCTUKU
NIIHKB (nmporokon ot « 24 » 06 2019 r. Ne27).

3aB. Kaeapoil — pyKoBOIUTENb OTACICHUS
Ha TpaBax Kadeapbl OTAeNEHUs KOHTPOJIS
U IMarHOCTUKH, J.(¢-M.H, mpodeccop

e . / A.I1. Cypxukos /



https://elibrary.ru/defaultx.asp
https://e.lanbook.com/

JInct u3MeHeHuii padoyeil MporpaMMbl JMCHUIIHHBI:

YueOHblii roj

Copep:xanue /u3MeHeHHe

O0cy:x/1eH0 HA 3acelaHl
Otaenenus (MPOTOKO.JI)

2020/2021
yueOHBIN
roj

1. OOGHOBJIEHO MPOrpaMMHOE OOecIIeueHne

2. OGHOBIJIEH cOCTaB MPOQPECCHOHABHBIX 0a3 TaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM

3. OOHOBJICH CIIMCOK JINTEPATYPhI, B TOM YHCJIE CCHUIOK
3BC

MPOTOKOJ OT
« 1 » 09 2020 r.
Ne6-1




