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1. lesiu 0OCBOECHUSA TMCHUATIIUHBI

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

Kox Cocrapisiioniie pe3yJbTaToB 00y YeHHsI
KoMIere HaumenoBaHue KOMITETEHIINH
HanmenoBanue
HIMH Kon
CIIOCOBHOCTH BitajieHne OIBITOM HCIIOJIB30BAHMS SKCIICPUMEHTANIBHBIX NAHHBIX JUIS
OpraHU30BATh, TIK(Y)-11.B2 | Banmmpanuy MaTeMaTH4YeCKHX MOJENeH IPOIeCCOB B YPe3BBIYAHHBIX
IUIAHUPOBATh u CHTYaix
peanH30BaTh pabory VMeHHE HCII0JIB30BaTh METOABI MAaTEMaTHYECKOTO MOJCITHPOBAHMS
TK(Y) o [K(Y)-11.Y2 | mna uccnenoBaHus IPOU3BOACTBEHHBIX H IPUPOAHO-TEXHOI'€HHBIX
UCTIOJIHUTENEH 1o N
-11 CHCTEM H IIPOLIECCOB B YPE3BBIYAHBIX CUTYALUSIX
PEIICHUI0 MPAaKTUYECKHUX 3
HAaHHE MPHHLHIOB M METOJOB MATEeMaTHYECKOTO MOJCTHPOBAHUS,
sana4 obecrieuenus TIK(Y)-11.32 0COGEHHOCTE ero MPUMEHEHHs] IPH HCCICAOBAaHHH IPOLECCOB B
0e30I1aCHOCTH YeIIOBEKA U ’ Ype3BBIYAHHBIX ~ CHTYalUsX  NPUPOAHOTO W TEXHOTEHHOTO
OKpYXarolieu cpenbl POUCXOXKICHHUSI
Briagenne OCHOBHBIMH QIrOPHTMAMU THIIOBBIX YHCICHHBIX METOIOB
CTOCOOHOCTh  MPOBOJHTH TK(Y)-15.B3 pelleHus  MaTeMaTU4YeCKUX 3aJad [0  I[POrHO3UPOBAHUID U
MU3MEpPEHUs YpOBHEN : KOJINYECCTBCHHOI OLIGHKE IIPOLIECCOB, SIBISIOIINXCS HCTOYHHKAMU
omacHocTell B cpelne OIACHOCTH
HK(Y) | oGuranus, oGpabareiBath VMeeT MNPUMEHATH METOOBI M CPEICTBA MOJEIUPOBAHHS IS
-15 HOJIYYEHHBIE PE3YIbTaThl, | TIK(Y)-15.Y3 | NporHO3MpOBaHMS ¥  KOJWYECTBEHHOH  ONEGHKH  HPOIECCOB,
COCTaBIISITh MIPOTHO3bI SIBIISFOLMXCSL HICTOYHHUKAMH OIACHOCTH
BO3MOJXHOI'O pa3BUTHSA 3HaHHE COBPEMEHHBIX METOJIOB IMPOTPAMMHUPOBAHUS M YHCIEHHOTO
CUTYyalluu IIK(Y)-15.33 | pemiennss 3agad MaTeMaTHYECKOTO MOJICIHPOBAHHSA IPOIECCOB,
SIBIISLIOLIMXCSL HICTOYHMKAMHU OIIACHOCTH
CIOCOOHOCTh  YUUTHIBATH
COBPEMEHHBIE TEHJIECHLUU Buageer Meroamu rorcka U oOMeHa HHpOpMaLHel B III00AIBHBIX 1
pa3BUTHUA  TEXHUKH U OIIK(Y)- JIOKAJIBHBIX KOMIIBIOTCPHBIX CETSX, TEXHHYECKMMHU M HPOrPAMMHBIMH
TEXHOJIOTHII B 00JacTH 1.B26 CpeICTBAaMH 3alUThl MHGOPMAIUU IPH PaboTe ¢ KOMIBIOTEPHBIMHU
oGecleyenms CHCTeMaMH, BKIIFOYasi IPUEMBI aHTHBUDPYCHOH 3aIUThI
TexHochepHOit
OIIK( | 6e3omacHOCTH,
V)-1 | u3mMepuTenaspHO U
. VMeeT HCIHOJb30BaTh COBPEMEHHOE MPOrPaMMHOE OOECHeueHHe s
BbIYMCIIUTECIIEHON OIIK(Y)- 6pat " o N
1.Y26 00pabOTKM TEKCTOBOM, YHCIECHHONW W rpaduueckoil HHpoOpManuy,
TEXHIKH, ’ MyOJIIMYHOTO TPEICTaBIeHUS HHPOPMAIIH
HHPOPMAIMOHHBIX
TEXHOJOrMii B cBoeH
npogeCcCHOHANTBHOMI OIIK(Y)- 3HaeT WH(OPMAIIMOHHBIE TEXHOJIOTMU MOATOTOBKH M IPEICTaBICHHUS
JIEATENLHOCTH 1.326 HHPOPMAIMH B IPOIIECCE MyOIUIHOTO BBICTYILICHUS
2. MecTto qucuuninnbl (MoayJs) B ctpykrype QOII
I[I/ICIII/IHJ'H/IHa OTHOCHUTCA K JUCHUIITIMHAM 0a30BoOIf YacTH MOAYJId HAllpaBJICHUA IMMOATOTOBKH.
3. [lnanupyembie pe3yJibTAThl 00y4eHUS MO JUCHHUILINHE
ITocye ycrienHoro OCBOGHHUs AUCHUILIUHBI Oy1yT c(OPMHUPOBAHBI pE3yIbTaThl 00yUEHUS:
Tlianupyemble pe3yJibTaThl 00y4eHHsl 110 JUCIMILIHHE Komnerenuus
Kon HanvenoBanue
P 1 | mpuMeHSTh METOMBI CHCTEMHOTO aHaIN3a U MAaTEeMaTHIECKOTO MK (V)-15,
MOJICJINPOBAHUS IIPU UCCIIEIOBAHNUH 33/1a4 €CTECTBO3HAHUS, TEXHUKU U OIIK(VY)-1
npoueccos B UC
P12 | 3HaTh OCHOBHBIE MIPUHIIUITHI U BO3MOKHOCTH MaTEMATHYECKOTO MK (V)-15,
MOJICJINPOBAHUS U YMETh IPUMEHATH METO/IbI TOCTAHOBKH 33]1a4 U OIIK(VY)-1
MMPOBCACHUA MOACIIBHOT'O SKCIICPUMCHTA C TIOMOIIBIO COBPECMEHHOT'O
MIPOTrPaMMHOTO 00€CTICUeHUS.
P 3 | yMeTh mpakTHYECKU MPUMEHSITh METO/IbI YUCIICHHOTO MOJICITHPOBAHMSI MK(VY)-11,
JUISl peIIEHUs Pa3JINYHBIX 33/1a4 U UHTEPIIPETUPOBATh PE3yJIbTaThl OIIK(VY)-1
YUCJICHHOTIO MOJACITUPOBAHUA HA IPAKTUKE




OneHouHbIe MEPONPUSITHS TEKYILIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAlluU IPECTABIICHBI B
KAJICHAAPHOM PEUTUHI-TUIaHE NUCLUATIINHBIL.

4. CTpyKTYpa U cofep:KaHue U CHUIITUHBI
Ocnognbie 810bl yueOHOU 0esimeIbHOCIU

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHo# 1eAATeJIbHOCTH Oobem
pe3yJbTaT BpeMeHM, 4.
00yueHus no
JHCIHUIIIHHE
Paznen 1. P11 Jlexun 2
BBenenne. OcHOBHbIE NMOHATHS U [IpakTrueckue 3aHITHs 2
onpeaeJieHUus JlaboparopHsble 3aHATHS 6
CamocTosiTenpHas paboTa 16
Pa3zgen 2. PAL, P2 | Jlekuuu 2
MeTo010J10THsI CHCTEMHBIX [IpakTrueckue 3aHsATHS 2
HCCJIeI0BAHM I JlaboparopHble 3aHATHS
CamocTosTenbHas paboTa 16
Paznean 3. PO1, P2 | Jlekuumn 4
OcCHOBBI MO/1CJTMPOBAHUS CHCTEM [IpakTuyeckue 3aHATHS 4
JlaboparopHbIe 3aHATHS 8
CamocTosiTenpHas paboTa 16
Pa3znea 4 YUmciaennnie Meroanl B | PJ12, P/I3 Jlexknuu 6
3ajgadax MaTeMaTH4YeCKOro [IpakTrueckue 3aHITH 4
MO eJTMPOBAHUA JlaGopaTopHbIe 3aHIATHS 12
CamocTosiTenpHas paboTa 16
Pazgen 5. P11, P13 | Jlexuuu 6
MartemaTu4eckoe MoJeTHPOBAHHE [IpakTuyeckue 3aHATHS 2
(pusnyeckux nmpoueccos JlaGoparopHble 3aHATHS
CamocrosTenbHas pabora 16
Paznean 6. PI1, P12 | Jlekmuun 6
MaremaTudeckue Moa eI [IpakTrueckue 3aHATHs 2
Ype3BbIYAWHBIX CHTYAM I JlaGoparopHble 3aHATHS 12
CamocTositenbHas paboTa 16
Paszgen 7. PI1, P2, | Jlekuuu 2
IIporpammHoe obecnieueHue s P13 [IpakTryeckue 3aHATHS
MO/ eJMPOBAHMS MPOLECCOB NMPH JlaboparopHsble 3aHATHS 2
Ype3BLIYANHBIX CHTYAIHSIX. CamocrositenbHas paborta 16
Paznen 8 PJ1, P/12, | Jlekiuu 4
IMpukaagHpie NporpaMmbI AJst P13 [IpakTrueckue 3aHITHS
MO/eJIMPOBAHUSA MPOLIECCOB B JlaGopaTopHbIe 3aHITHS
Ype3BLIYANHBIX CATYAIMAX CamocrosTenbHas pabora 16

COIlep)KaHI/IC pasacsIoB JTUCHUTTIIIMHBI:

Paznen 1. BBenenne. Ocnosenvie nonsamus u onpeoenenus.

[Ipenmer, MeToabI U copepkanue Kypca. CBs3b Kypca ¢ APYTUMHU Yy4eOHBIMU TUCIUIIMHAMHU.
CucTeMHBIH MOAXO0J K PELICHUIO CIIOKHBIX NPo0JIeM B Hayke U TexHUKe. [IoHATHe cucTeMsl.
OcHOBHbIE TIOHATHUS, XapaKTEPU3YIOIIUE CTPOEHUE U QYHKIHMOHUpOBaHUE cucTeM. ClloKHas
u Oonpmias cucrema. Kiaccupukamus cucTeM IO HMX OCHOBHBIM cBoiicTBam. CBOHCTBa

CUCTeMBbI. YTpaBlieHHE cucTeMaMH. YeloBEeKO-MallMHHBIE CHCTeMbl. TeXHHYECKUe,
Ouosiornyeckue, COIHUaIbHbIE, COIMAIbHO-DKOHOMUYECKHE CHCTeMBl. MojenupoBaHue
JJIEMEHTOB  CJOXHBIX CHUCTEM, VYCIOBHH U TMpoleccoB HUX (PYHKIHOHUPOBAHUS.

B3aumopeiictBue cucreMsl ¢ BHEIIHEN cpenoil. CoBEpIIEHCTBOBAaHUE YIIPABICHUS CIOXKHBIMU



CHCTEMaMHU Ha OCHOBE MaTeMaTH4YeCKUX Mojeneii. CHCTEMHBIN ITOAX04 U CUCTCMHBIN aHAIIH3.
TeMbl JIeKIMI:
1.  Bsenenue. OOmiast xapakTepuCTUKa IIporiecca MoaenupoBanus. CHCTEMBI.
TeMbl NpakTUYECKUX 3aHATHIA:
1. Cucremsl. CHCTEMHBIHN ITOAXO0/ X CUCTEMHBIN aHAIN3.
Ha3Banus j1adbopaTopHbIX padoT:
1. Maremaruueckoe MojelIMpoBanue ¢ ucnonb3zoBanuem MATLAB.
2.  IlporpammupoBanue B cucteme MATLAB.

Paznea 2. Memooonozus cucmemnozo ananusa

OnpeneneHne rpaHul] CUCTEMBbI, BXOJIHBIX M BBIXOJHBIX IapaMEeTpOB. AHAIW3 MPUYUHHO-
CIICZICTBEHHBIX CBsI3eH (IepeBO COOBITHH, AEPEBO MPOMCIIECTBUU, rpadbl, OPTH T.I.). MeToasl
onucaHus cucreM. KoIM4eCTBEHHbIE METOAbl ONMUCAHMS CHCTEM. YPOBHU OIMCAHHUSA CHCTEM.
Beiciime ypoBHu omnucanust cucteM. Husmme ypoBHM omnucanust cucteM. KuOepHeTwueckuit
IIOAXOJl K ONHCAaHUIO cucTeM. KadecTBEeHHbIE METOABI CUCTEMHOIO aHainu3a. MeToja HKCIEpPTHBIX
olieHOK. Pa3zpaboTka crieHapueB. Metoabl (opMaIn30BaHHOTO MIPEICTABICHUS

TeMBI JeKINH:

1. Metoasl cucTeMHOro aHaiu3a. MeTo/ibl OMCaHUsI CUCTEM.
TeMbl NPAKTHYECKHUX 3AHATHH:

1. MeTo1pl OnMCcaHMs CUCTEM.

Paznen 3. OCHOBBI MOIEJTMPOBAHUS CHCTEM.

Knaccudukanus mojeneid. Dtanbl pa3padOTKu Mojeiei. JleKOMITO3uIus ¥ KOMITO3UIIUS
Mozenen. CTpykrypa Mozene. Mozaenu: cTallioOHapHbIE€ U HECTALlMOHAPHBIE, 1E€TEPMUHUPOBAHHBIC
U CTOXACTHUYECKHUE, JIMHCHHbIC M HEJTWHEWHBbIC, HEMIPEPHIBHBIC M TUCKPETHBIC, PaCIpe/IeICHHbIE U
cocpenoroueHHble. Umuranmonnoe moaenupoanue. CylHOCTh UMUTAIMOHHOTO MOJEIUPOBAHUS.
Kommo3surust quckpetHbix cuctem. MaenTudukamnms MaTeMaTHYECKUX MOJIeNIe. BerancauTenbHbIif
SKCIIEPUMEHT NPU MOJAEIUPOBAaHUU cucTeM. OCHOBHBIE 3Talbl MATEMAaTUYECKOTO MOAECIUPOBAHUS.
[IpoBepka amekBaTHOCTH MartemaTHdeckoil Mozenu. OOpaboTka U aHaIU3 PE3yJIbTaTOB
MOJEIIUPOBAHUSA CHUCTEM. AHaJUTUYECKHE MOJENU CJHOXHbIX cucreM. KpaeBas 3agaua.
MareMatuueckoe MOJEIHUPOBaHNE (PU3UUECKHUX MPOIIECCOB. 3aKOHBI COXPAHEHHS MACChI, UMITYJIbCa
U DHEPrUd B MATEMaTHYECKUX MOJENsIX. MaTeMaTH4eckoe MOJIEIMPOBAHUE HKOJIOTHYECKUX
npoiieccoB. MareMaTnueckoe MOJCIMPOBAHUE CTOXACTHUECKUX CUCTEM.

TeMbl JeKINA:

1. MaremaTuyeckoe MOICIIUPOBAHNE.

2. MaTtemaTtuueckoe MOAeNMpOBaHNe (PU3HMUECKUX MPOIIECCOB.

TeMbl NpakTUYECKUX 3aHATHIA:

1. OcHOBHBIE 3TaIbl MATEMATHYECKOTO MOICTUPOBAHUSI.

2. MeTo eI MaTEMaTHYECKOTO MOJICITHPOBAHHUS.

Ha3panus 1abopaTtopHbIX padoT:

1. TTony4yeHne TUCKPETHOTO aHAJIOTA ISl KPAaeBOM 3a1auH.
2.Pa3zpaboTka anropuTMa YHCICHHOTO pEHICHHS 3aJa4d M COCTaBIEHHE KOMIBIOTEPHOU

MIPOTPaMMBI JIJISl YUCIICHHBIX PacueTOB.

Pasznen 4. YucjieHHbIE METObI B 3ala4ax MATEMAaTUIECCKOIo MO/ IMPOBaAHUA

YucneHHsle MeTOABl TMpH peuieHuH 3anad. YucneHHoe auddepeHurpoBaHUEe U
WHTETpUpoBaHue. MeTOobl pelIeHUs CHCTEM IUHEHHBIX anreOpandeckux ypaBHeHwil. KoneuHo-
pa3HOCTHbIE MeTOAbl. YUHCIEHHbIE METOAbl pElIeHUS OOBIKHOBEHHBIX AU(QepeHInanbHbIX
ypaBHeHu. UYucieHHble MeTonbl pemieHus auddepeHIMaNbHbIX ypaBHEHUH B  YaCTHBIX
MIPOU3BOIHBIX. MeToJT KOHEUHBIX 00heMOB. MeTo/T paclieryieHUs 110 (GU3NISCKUM MPOoIIeccaM s
YHCIIEHHOTO PEIICHHs] CHCTeMbl ypaBHEHUH THIPOra3oJMHAMUKH. PellleHue CUCTeM IHHEWHBIX
anredpandecKkux ypaBHEHUM (MeToa nmporoHku, SIP u mp.).



TeMmbl JeKumii:

1. Yucnennsie MeTObI penieHus AuddepeHInaaIbHbIX YpaBHEHUH.

2. UYwucneHnHbsie METObI penieHus qudGHepeHIHaTbHBIX YPABHEHUH B YACTHBIX MPOU3BO/IHBIX.

3. UwucreHHble METO/IbI PEIICHUS CUCTEM alreOpanuecKux ypaBHEHHI.

TeMbl NpaKTUYECKUX 3aHATHIA:

1. TlomydyeHue TUCKPETHHIX aHAIOIOB HA TPaHUIIAX.

2. Pa3paboTka anropuTMma pelnieHus JByMEPHBIX U OJHOMEPHBIX 3a/1a4.

Ha3Banus j1adopaTopHbIX padoT:

1. CocraBneHue KOMIIBIOTEPHON MPOTPAMMBI JIJIsl YUCIIEHHOTO PEIICHUS! OJIHOMEPHOM
CTallMOHAPHOM 3aJ1auu.

2. CocraBieHue KOMIBIOTEPHOM MPOTrpaMMBbl JJIsL YHCICHHOTO PEIICHUS OTHOMEPHOM
HECTaIlOHAPHOH 3aauu.

3. CocraBneHue KOMIBIOTEPHOM MPOTpaMMBbl JJIsl YUCICHHOTO PEIICHUS TBYMEPHOM
HECTaIlMOHAPHOM 3aJ1auu.

Pa3nen 5. MaremaTtnueckoe MOJd€¢/JIMPOBAHUEC (bn?.uqeumx nmpoueccon

Teopust mogobusi. Kpurepun nomobust Peiinonbaca, Hyccenbra, Ilpanntis u I'pacroda.
VYpaBHeHue OanaHca Macchl. YpaBHeHHE OajiaHCa BELIECTBa U TEIUIOBOM SHEpruu. YpaBHEHHE
Oanmanca kosmdecTBa JABIKeHHs. YpaBHeHue HaBpe-Crokca. MaTemMaTHUecKOe MOJEIHPOBAHUE
IIPOLIECCOB BO3HUKHOBEHUS U pacnpocTpaHeHus ropeHus. I[lonoOue mpoueccoB macconepeHoca u
teruionepenayu. 3akoHsl dypbe u duka. YpaBHEHUS KOHBEKTUBHOIO IEPEHOCA TEIUIA U BEILIECTBA.
CBoOosiHas U BBIHYX/I€HHAs KOHBeKLus. JlaMuHapHOe U TypOyJeHTHOE TeUeHHUE KUIKOCTHU (rasa).
KoadduumenTs! Temno- 1 MmacconepeHoca.

TeMBI JeKINH:

1.Maremarnyeckue MoJeu (PU3NIECKUX MTPOIIECCOB.

2. Mcnionib30BaHKE 3aKOHOB COXPAaHEHUsI MacChl, JHEPTMH U UMITYJIbCa JUIsl IIOCTPOEHUS
MaTE€MaTHYECKUX MOJEIEH.

3. MaTtemarnueckasi IOCTaHOBKA 3aJ1a4H.

TeMbl NpakTUYECKUX 3aHATHIA:

1. dusnyeckast 1 MaTeMaTHYECKas IOCTAHOBKA 3a/1a4H aJITOPUTM €€ peIIeHUs.

Pazgen 6. MaTemaTuueckue Mo/ieJIM Ype3BbIYAHHBIX CUTYAIHIA.

MareMaTHuecKkue MOJENU 3arpsi3HEHHs] OKpYXarolllel cpeabl B pe3yinbTaTe BbIOpoca WU

pacnpocTpaHeHUs 3arps3HSIONIMX BEIIEeCTB B aTMochepe U BOAHOM cpeae. MaTemaruueckue

MOZEJIA IIPOLIECCOB BOBHUKHOBEHUS U PACIPOCTPAHEHHUs IIPUPOJHBIX U TOPOJICKHUX I0KAPOB.

MareMarnueckre MOJEIU IPOrHO3UPOBAHUS HAaBOHEHU.

TeMbl JeKI N

1. Matematuueckasi MOJIEJIb 3arPsA3HEHUSI OKPYXKAIOLIEH cpesibl OT 3aJJaHHOT'O HCTOYHUKA.

2. Maremaruyeckast MOJIeJb 3arps3HEHUS BOJHON Cpebl.

3. Maremarnyeckasi MOJIeb PacIPOCTPaHEHHSI TPUPOTHOTO TIOXKApa.

Tembl IPaKTHYECKUX 3AHATHI:

1. AnropuTM YKCIEHHOTO PEeUICHUS] MATEMaTUYECKOM MOJIETN U €€ TECTUPOBAHHUE.

Ha3panus 1abopaTtopHbIx padoT:

1. Pa3zpabotka nporpamMmbl pacyeTa 3arpsi3HEHUs OKPYKarollel cpeibl OT 3aJJaHHOTO
HCTOYHUKA.

2. Pa3paboTtka nmporpamMMmbl pacdeTa 3arpsi3HeHHS BOIHOM CPEIbl.

3. Pa3paboTka nporpammsl pacueTa 3aKUTaHUsl PACTUTEIBHOCTH OT 33JJaHHOTO UCTOYHHMKA
W3ITy4ECHMUS.

Pasznen 7. Ilporpammuoe o0ecriedeHue JIsi MOAEJMPOBAHMS TPOLECCOB NPH
Ype3BbIYANHBIX CHTYAIIMAX.




KomnproTepHble pOorpaMMbl Ul YUCIEHHOTO PEUIEHMs 3a[ad 3arpsA3HEHMs] OKpYKarollen
Cpelibl, MPOLECCOB TOPEHUS U B3pbIBOB. CTpyKTypa nporpaMM. Mcronbs3oBaHue Juis pelieHns 3aaa4
ornucaHus nporeccoB B upe3BbraiiHpix cutyarusax. (PHOENICS, FLUENT, ANSYS u ap.).

TeMBI JeKINH:
1. Pa3paboTka KOMIIBIOTEPHOM MPOrpamMMBbl JUTsl pelieHus 3a1auun onucanus npouecca UC ¢
MTOMOMIBIO CTAHIAPTHOT'O IPOrPAMMHOTO 00eCTIeYEHUS.
HaumeHnoBaHue J1ab0paTOpHBIX padoT:
1. Ucnonb3oBaHWe CTaHIAPTHOTO MPOTPaMMHOrO  oOecreyeHus i YHCIEHHOTO
MOJIETIMPOBAHMS IIPOLIECCA MTPU YPE3BBIYANHON CUTYaLlUH.

Paznen 8. [Ipukiaagnpie nporpaMMsl /sl MOJeJIHPOBAHMS MPOLECCOB B Ype3BbIYaiHBIX
CUTYaLHAX.

Pacuetnsle u uHpopMmaionnsle mozaenu. Crpykrypa. IIporpammsl ans pacdera pucka
aBapuiHbIX cuTyaumii. IIporpammel Ui pacdera 3arpsA3HEHUS  OKpPYKAlOLIEH  Cpefsl
HedTenpoaykramu. [Iporpammsl as pacuera 3arpsi3HEHHMsS OKpPY)KaloLIed cpeabl ONacHbIMU
XUMAYECKHMMHU BeIlecTBaMU. VIcronp3oBaHHe WH(POPMALMOHHBIX MOJETCH NpU Ype3BBIYAMHBIX
CUTYyalUsIX.

Tembl JeKMii:

1. PacuerHble ¥ HH(GOPMALMOHHBIE IPUKIIATHbIE TPOIPAMMBI.

2. THC rexHonoruu npu MojenupoBanuu mpomeccos B UC.

TemaTnka KypcOBBIX IPOEKTOB:

1. Marematnueckoe MO/IECTMPOBAHNE 3aTPSIZHEHHS OKPY’KaIOLIEeH Cpeibl OT
HECTAllMOHAPHOI'0 UCTOYHUKA.

2. Martematuueckoe MOJICIMPOBAHUE 3arPsA3HEHUS OKPY)KAIOLIeH cpeibl OT CTallMOHAPHOTO
HCTOYHUKA.

3. MaTtemaTuueckoe MOJETUpPOBaHME MEPEHOCA 3arps3HAIONIMX IpUMecel Moj JeicTBUeM
BETpA.

4. MareMaTndyeckoe MOJEIMPOBAHUE IIPOLIECCA 3arps3HEHUs OKpYXaloUlel cpensl B
OTCYTCTBHH BETpA.

5. Marematudeckoe MOJAEIMPOBAHUE 3arpsi3HEHHMs BOJHOM Cpelbl B pe3yibTaTe BbIOpoca
3arpsI3HAOIIUX BEIECTB.

6. MaremaTnueckoe MOJEIMPOBAHUE 3arpsA3HEHMs] BOJHOM cCpeAbl B PYCIE PEKH
He(TenpoayKTaMu.

7. MaTtemMaTnyeckoe MOJIEIUPOBAHUE OIIPENEICHHS Pa3MEPOB IIPOTUBOIIOKAPHOTO pa3phiBa
B JIECHOM MacCHUBE.

8. MareMaTnieckoe MOJEIMPOBAHUE ONPEAECIECHHs Pa3MEPOB IIPOTUBOMOXKAPHOTO pa3phiBa
IIPU HU30BOM JIECHOM TIOXKape.

9. MaremaTruyeckoe MOJETUPOBaHHE PACIIPOCTPAHEHHSI HU30BOI'0 JIECHOTO TOXKapa.

10. MaTtemaTH4yeckoe MOJETUPOBAHNE PACHIPOCTPAHEHHUS BEPXOBOTO JIECHOTO MOKapa.

11. MaremaTHueckoe MOJICIIMPOBAaHHUE MTEPEHOCA POAYKTOB TOPEHUS TPH JIECHOM TOXKape.
12. MaremaTtn4eckoe MOJEIUPOBAHUE ONPENENICHNsI CKOPOCTH PACIPOCTPAHEHHS JIECHOTO
okapa.

13.Maremarnueckoe  MOJEIMPOBAHHE  3arpsA3HEHHMS  OKpYKAlomeil  cpemsl  OT
aBTOTpAHCIOPTA.

14. MaremaTnueckoe MOJEINPOBAHIE PACIIPOCTPAHEHUS CTEITHOTO MOKapa.

15. MaremaTHueckoe MOJICIMPOBAaHUE PACTIPOCTPAHEHHSI TPOAYKTOB FOPEHUS MIPU MOXKape B
MTOMEILEHUH.

16. MatemaTuueckoe MOJAEIHPOBAHME MpOIlecca TEIIOMAcCOlepeHoca MpH IOXKape B
MTOMEILEHUH.

17. MaremaTtuyeckoe MOJETUPOBAHHUE OIpPEACICHUS] MAaKCUMAJIBHOTO Pajuyca 3a’KUTaHus
IIPU B3pBIBE YIJIEBOIOPO/IOB.




18. MareMaTudeckoe MOJCIMPOBAHUE 3arpPs3HEHUs BOJHOW Cpelbl B pe3ylbTaTe BhIOpoca
3arpsI3HAONIMX BEIIECTB OT CTAIIHOHAPHOTO UCTOYHUKA.
19. MaremaTnueckoe MOJEINPOBAHHUE ONPEICICHUS KOHTYpa BEPXOBOTO JIECHOTO MOKapa.
20. Marematuyeckoe MOJAECTUPOBAHUE ONPEAETICHUS KOHTYpa HU30BOTO JIECHOTO MOKapa.
21. Maremarudeckoe MOIEIMPOBAHUE ONIPEAEIECHUS KOHTYpa CTEMHOIO JIECHOIO IT0Kapa.
22. MartemaTHueckoe MOJCIUPOBAHUE 3arPsI3HEHUS OKPYKaIOIIE cpellbl paluOHYKIUIaMH
IIPU JIECHOM II0Kape.
23. MaTeMaTtrudecKkoe MOJICTMPOBAHKE 3arpsI3HEHUS OKPYKAIOIIEH CPEebl OT
aBTOTPAHCIIOPTA B YCIOBUSAX FOPO/a.
24. MaremaTudeckoe MOICTUPOBaHUE 3arPA3HEHHS OKPYXKAIOLIECH cpeibl paTuOHYKINIAMU.
25. MareMatruyeckoe MOJCIMPOBAHUE OINPEICICHUS MaKCUMAJIBHOIO PaJnyca 3a’KUTaHUs
OT «OTHEHHOT'O IIapay.

Beibop BapuaHTa A7 pacdyeTHOIO pasfelia KypCOBOIO IIPOEKTa OCYILECTBISETCS B

COOTBETCTBHH C HOMECPOM CTYJACHTA B CIIMCKE I'PYIIIIBL.

5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/ICHTOB
CamocrodrenbHas paboTa CTYACHTOB IIPU U3YYEHUH JAUCLHUILIUHBI (MOIYJIS) IPEAYCMOTpEHA

B CIEAYIOIIMX BUAAX U HopMax:

PabGora ¢ neKIMOHHBIM MaTepHaloM, MOUCK M 0030p JHUTEpaTypbl U SJIEKTPOHHBIX
HMCTOYHUKOB WH(OpMAIMU IO MHIUBUIYAIBHO 3aJaHHOM MpobiieMe Kypca,

N3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO IPOPabOTKY;

BrinonHenne njoManiHux 3aJlaHui;

[ToaroToBKa K MPAKTUYECKUM 3aHATHUSIM;

HccnenoBatensckas paboTa M y4yacTHE B HAYYHBIX CTYACHUYECKUX KOH(EpPEHIUsX,
CEMHUHapax U OJIMMIIuaaax;

AHanu3 Hay4YHbIX MyOJMKALUN [0 3apaHee ONpeIeIeHHON IPENoiaBaTeIeM TEME;
[ToaroToBka K KOHTPOJIBHBIM pabOTaM U SK3aMEHY.

BrInonHeHne KypcoBOro npoekra.

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedyeHne TUCIIHTNTHHBI
6.1. Yu4eOHo-MeTOaHMUYECKOE o0ecniedeHUe
OcHoBHas1 InTepaTypa

BonkoBa B. H. Teopust cucreM u CUCTeMHBIH aHanu3: yueOHHMK Juisd OakanaBpoB / B. H.
BoinkoBa, A. A. [lenncoB. — 2-e u3., nepepad. u gon. — Mocksa: FOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/EN/fn-26.pdf (mata oOpamenuns: 28.02.2020). —
Pexxum nocrymna: u3 kopropatuBHou cetu TIIY. — TekcT: 211eKTpOHHBI.
l'opnau, b. A. Marematuueckoe MojaenupoBanue. [locTpoeHne monenel W YHCICHHas
peanuzanus: ydyeObnoe nocooue / b.A. I'opmau, B.I'. [llaxoB. — 2-e u3zn., crep. — CaHKT-
[MerepOypr: Jlaub, 2017. — 292 c. — ISBN 978-5-8114-2168-8. — Tekcr: anekTpoHHbI# //
Jlanb: 3nexkTpoHHO-OMOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/103190
(mata obpamenus: 28.02.2020). — Pexxum moctyna: u3 kopropatusHoii cetu TITY.
MareMaTHuecKkoe MOJEIMPOBAHNE THUAPOJAMHAMHKH M TerIooOMeHa B JIBUXKYIIMXCS
KUIKOCTsAX: ydeOHoe mocobue / U.B. Kymunos, B.A. Kymunos, A.B. Epemun, C.B.
Konecuukos; noj penakuueit 3.M. Kapramosa. — Cankr-IlerepOypr: Jlans, 2015. — 208
c. — Texct : anexkTpoHHsblil / JlaHp : 31ekTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/56168 nara oOpamenus: 28.02.2020). — Pexum mocrymna: u3
kopniopatuBHoi cetu TIIY.
Temam, P. Maremaruyeckoe MOJEIMPOBAaHHE B MEXaHUKE CIUIOIIHBIX Cpea: ydeOHoe
nocobue / P. Temam, A. MupauBuib; non penakuueit I'. M. Kobenbkosa; nmepeog U. O.
ApymansiHa. — 3-e u3n. — Mocksa : Jlaboparopus 3nanuii, 2017. — 323 c. — TekcT:
AJIEKTPOHHBIH // Jlansb: AIIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:
https://e.lanbook.com/book/94110 (mara obpamenus: 28.02.2020). — Pexum goctyna: u3
kopropatuBHo# cetu TIIY.



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

JlomoJiHUTeIbHAS JIMTepaTypa

1.

['openue u B3pBIB : HAYUHBIH )KypHAT / «L[eHTp UMITYJIbCHO-IETOHAIIMOHHOTO TOPEHUS». —
Mocksa: Topyc Ilpecc, 2016-. — H3znaercs ¢ 2008 r. — 4 HOMepa B roa. — ISSN 2305-
9117. — URL: https://elibrary.ru/title_about.asp?id=50733 (mata obparenus: 28.02.2020). —
Pexxum nocrymna: u3 kopnopatusHou cetu TIIY.

MaremaTruecKkoe MOJEIUPOBAHUE M HCCICAOBAHHE YCTOHYMBOCTH OHMOJIOTUYCCKHX
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). — Pexum mocryma: u3
kopnioparuBHou cetu TIIY.

Hesaxonos, B.II. MATLAB R2007/2008/2009 mis paguowH>XeHEpoB: ydeOHOe mocodue /
B.I1. psikonoB — Mocksa: JIMK IIpecc, 2010. — 976 c¢. — ISBN 978-5-94074-492-4. —
Texkct: oanekTpoHHbldi /  JlaHp : anekTpoHHO-OMOnHMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/1180 (mara oGpamienus: 28.02.2020). — Pexum mgoctyma: u3
kopnopatuHoit cetu TIIY.

[TnoxotHukos, K. 3. Beruucnurensusie metonsl. Teopus u npaktuka B cpene MATLAB:
Kypc Jekuuii: yuyebHoe mocobue ans By3oB / K.O. IlmoxoTHHKOB. - 2-¢ W3A., UCHpaB. -
Mocksa : T'op. muamsa-Tenexom, 2013. - 496 c.: mn.;. - Tekct: smekrponHbd. - URL:
https://new.znanium.com/catalog/product/431384 (mara oOpamenus: 28.02.2020). — Pexum
JocTyna: u3 koprnopatuBHoii cetu TITY.

[TopmneB, C.B. KommbproTepHoe MojaearpoBaHuEe (QHU3HMUECKUX MPOIECCOB B TMAKETe
MATLAB: yue6noe nocodue / C.B. [lopmHeB. — 2-¢ usn., ucnp. — Cankr-IlerepOypr:
Jlanp, 2011. — 736 c. — Tekct: anexkTpoHHbIN // JlaHb: AIEKTPOHHO-OMOIMOTEYHAS
cucrema. — URL: https://e.lanbook.com/book/650 (mata oOpamenus: 28.02.2020). —
Pexxum noctyna: uz kopnopatuBHou cetu TITY.

[Tpupoansie moxxaps! 1 60opsda ¢ HUMH: yaeoHoe mocobue / O. I'. Y nanosa, M. A.
Kozauenko, /I. A. Konranos, A. B. Erynosa; noxa penakmueii J[. A. ConoseBa. — Capatos:
Caparosckuii 'AY, 2019. — 124 c. — ISBN 978-5-00140-322-7. — TekcT : 3JeKTpOHHBII
// Jlanb : anekTpoHHO-OMOIMOTeYHas cuctema. — URL: https://e.lanbook.com/book/137491
(mata obpamenus: 25.05.2020)

6.2. UudopMalinoHHOE M IPOrpaMMHoe o0ecrnevyeHne
Internet-pecypcst (B 1.4. B cpeie LMS MOODLE wu np. oOpa3oBarensHble U OHOTHOTEIHBIC
pecypcbl):
[Ipodeccuonanbupie 0a3bl AAHHBIX U HMH()OPMALMOHHO-CIIPABOYHBIE CUCTEMBI JOCTYIHBI IIO
cepuike: https://www.lib.tpu.ru/html/irs-and-pdb

1.

2.

w

O NoOWU» A

10.
11.

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

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

http://www.mnr.gov.ru/ — caiit MuHUCTEpCTBa IPUPOIHBIX PECYPCOB H KOJIOTUU PD;
http://www.zapoved.ru/ — ocobo oxpaHsieMbie IPUPOIHBIC TeppuTOpUn PdD;
http://ecoportal.su/ — Bcepoccuiickuit 5K0I0THIeCKuii TIOPTA,

Internet—pecypcsi (B T.4. [lepeueHb MUPOBBIX OMOIMOTEUHBIX PECYPCOB);
http://www.green.tsu.ru/ - opunuansHbIi caiit JlenapraMmenta NpupOIHBIX PECYPCOB
Tomckoit obaacTu;

http://www.mnr.gov.ru/ - caiit MuHHCTEpCTBA MIPUPOIHBIX PECYPCOB M IKOJIOTUU PD;
http://ecoportal.su/ - Becepoccuiicknii 5K0IOTHYECKHI TTIOPTAI;
http://www.aquaexpert.ru/ - apopMannoHHO-aHAIUTHYIECKOE €XKETHEBHOE HHTEPHET
H3JaHUe O YUCTOH MUTHEBOM Boje, OanbHeonorun u SPA.



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

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

13. http://www.enviropark.ru/ - caiitr Texunomapka PXTVY um. /.. Menaeneesa..

14. Hayuno-anekrponHas oudmmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp
15. DnekTpoHHO-0nbIHoTeuHas cucrema «Jlamey - https://e.lanbook.com/

HI/IHGHSI/IOHHOC IIporpaMMHOC obecneyeHne (B COOTBCTCTBHUH C Hepe'»meM JIMIEH3UOHHOT 0

nporpammuoro obecnieuenusi 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 00ecne4eHHI0 JUCIUNIMHBI

MPAKTUYECKUX U Ja00pATOPHBIX 3aHATHIA:

B yuebHoM mporecce ucHonb3yeTcs cieaykouiee JadoparopHoe o0OpyIoBaHHE Ui

Ne HanMeHoBaHHe crielMAIbHBIX NOMeIIeHH I HanmenoBaHune 000py10BaHHs

1. Aynuropusi 1l mpoBeneHHs: y4ueOHbIX 3aHsThil | Kommeiotep - 1 mr.; [Ipoexrop - 1 wiT.;
BCEX  THUNOB, KypcoBoro  mpoektupoBanus, | [Ipoekrop LG RD-JT91 - 1 wrt.;
KOHCYJIbTalluH, TEKYLIETO KOHTPOJIA u | Jocka maruutHO-MapkepHas 120x200 cM - 2 mwirt.;
MIPOMEKYTOUHOM aTTecTaluu Kommnekt yueOHO# Mebenn Ha 24 mocaTouHbIX MECT
634028, Tomckas ob6macth, r. Tomck, CaBHHBIX
ynuua, a. 7, 606

2. Aynurtopust Ui mpoBeneHus yueOHbIX 3aHsTHil | Kommbrotep Intant i3550 - 11 mr.; Tenesusop LED

BCEX  THUIOB, KypCOBOIO  IPOEKTHPOBaHMUI,
KOHCYJIbTallui, TEKYLIETro KOHTPOJIA u
MIPOMEXYTOUHOW  aTTecTaluu  (KOMIIBIOTEPHBIH
KJIacc)

634028, Tomckas ob6macte, . Tomck, CaBHUHBIX
ynuua, a. 7, 609

Samsung 55" - 1 mwr.; TeneBuzop - 1 mr.; Komnerotep -
13 mt.;

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

Pabouast mporpamma cocraBieHa Ha ocHoBe OOmIel XapaKTEPUCTHKKA 00pa3oBaTeNbHON

nporpamMmel o HampasieHuio 20.03.01 TexnochepHas 6e30MacHOCTh, CHENHANU3alUs «3allnTa B
ype3BblYaiiHbIX cuTyanusx» (mpuem 2018 r., ounast popma oOyyeHus1).

PazpaboTtunk(n):
JlomKHOCTD YdeHas CTENeHb 0)4(0)
[Tpodeccop OKJI n.¢b.-M.H B.A. IlepmunoB

[Tporpamma ono0peHa Ha 3acenanuu otaeneHust KOHTposs u auarHoctuku UITHKB (mporokon ot
« 26 » 06 2018 r.Ne 7).

3aB. xadenpoit — pyKoBOAUTENb OTACIICHUS
Ha npaBax Kadeapsl OTJeNECHUS] KOHTPOJIS
U AMAarHOCTUKH, 1.(-M.H, mpodeccop

- ' / A.I1. Cypsxukos /
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JInct u3MeHeHuii padoyeil MporpaMMbl JMCIHUIIHHBI:

YueOHblii roj

CopepixaHnue /u3MeHeHHE

O0cy:x/1eH0 HA 3acelaHl
OKJl NIIHKB (mpoToxo.)

2018/2019 |1. H3meHeHa cucTeMa OlCHUBAHHMS MPOTOKOJ OT
yueOHBIN « 27 » 08 2018 r.
roj Ne 8
2019/2020 |2. OOHOBIECHO MPOrpaMMHOE OOeCIICUeHHE MIPOTOKOJ OT
yueOHbi |3. OOHOBIIEH cocTaB TpodeccHoHaNbHBIX 0a3 maHHbIX H | « 24 » 06 2019 .
roj UH(POPMALIMOHHO-CIIPABOYHBIX CHCTEM Ne27
4. OOHOBJICH CIIMCOK JIUTEPATypbl, B TOM YHCJIE CCBUIOK
9bC
2020/2021 | 1. OOHOBICHO MPOrpaMMHOE OOECIIEYCHUE MPOTOKOJI OT
yueOHbIid | 2. OOHOBJIGH cocTaB TpodeccuoHambHBIX 0a3 maHHBIX W | « 1 » 09 2020 r.
roj WHGOPMAIIMOHHO-CIIPABOYHBIX CHCTEM Ne6-1
3. OOHOBIIEH CHHUCOK JIMTEPATYphl, B TOM YHCJEC CCHUIOK

ObC




