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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
poeCCHOHAITLHOMN JICATEIILHOCTH.

Kon CocTaBasomue pe3yJibTaTOB 00y4eHUsI
T HaumenoBanue
KOMIIETEHIIUH KO}I HaunMeHoBanue
CIOCOOHOCTH BrnaneHus onmpITOM HCIOJB30BaHUS SKCICPHUMEHTATBHBIX TAHHBIX JJIS
OpraHu30BaTh, TIK(Y)-11.B2 | Banmmpanuy MaTeMaTH4YeCKHX MOJENeH IPOIeCCOB B YPe3BBIYAHHBIX
IUIAHUPOBATh U CUTYyalusIX
peanusoBaTh paboTy YMeHHE WCMONB30BaTh METOJBl MaTEMaTHYECKOTO MOJICITUPOBAHUS
HCIIOTHUTEIEH 10 IK(Y)-11.Y2 | nna wuccneqoBaHMs NPOM3BOJACTBEHHBIX M IIPUPOJHO-TEXHOIE€HHBIX
(TIK(Y)-11) PELIEHHIO CHCTEM U MPOIIECCOB B YPE3BBIUANHBIX CUTYAIUSIX
MPaKTHYECKUX 3a]1a4
P 0GeCIICUCHIS 3HaHWE MPUHIMIIOB W METOJOB MaTEMaTHYECKOTO MOCIHPOBAHHS,
6e30MACHOCTH TIK(Y)-11.32 0COOEHHOCTEHl ero MpPUMEHEHHs INPH HCCIEeIOBAaHUHM IPOIECCOB B
qeIOBEKA 1 ’ Ype3BBIYAWHBIX ~ CUTyalUAX  NPUPOAHOTO U TEXHOTEHHOTO
N MIPOUCX 0K ICHUS
OKpYXKaroIIeH cpebl p A
CITIOCOOHOCTh
TPOBOMIHTE OCHOBHBIMH aJITOPUTMAMH THUIIOBBIX YHCICHHBIX METOJOB PEIICHUS
o [MK(Y)-15.B3 | maTemMaTHYeCKHUX 3aJad II0 IMPOTHO3HPOBAHUIO U KOJWYCCTBEHHOM
WU3MEpEHHs YPOBHEH
omacHocTei B cpesie OIICHKE MPOIIECCOB, SIBISIOIIUXCS HCTOYHUKAMH OTTACHOCTH
00OUTaHUS
06paGaThiB a)TL [IpuMeHAT,  METOABI M CPEACTBA  MOJCIMPOBAHHSA  JUIS
(ITK(¥)-15) S — IK(Y)-15.Y3 | UpOrHO3MpOBaHMsT M  KOJMYECTBEHHOM  OIEHKH  MPOIECCOB,
pe3yIBTATSI, SIBJITFOIIUXCSL UCTOYHUKAMHU OTTACHOCTH
COCTaBJISATh
3HaHUEC COBPEMEHHBIX METOJOB MPOTPAMMHUPOBAHUS M YHCICHHOTO
MTPOTHO3BI
03p OKHOrO [IK(Y)-15.33 | pemieHuss 3agady MaTeMaTHUYECKOTO0 MOJCIMPOBAHUS  IPOLECCOB,
BO3MOYKHOT
SIBJISTFOIIUXCS] HICTOYHUKAMHU OTTAaCHOCTH
Pa3BUTHUS CUTYAIUU
CITOCOOHOCTH
Y4YUTHIBATH Metonamu roucka 1 ooMeHa HH(GopMaIreil B TI00aIbHBIX U
COBPEMEHHBIE OIIK(Y)- JIOKQJIbHBIX KOMITBIOTEPHBIX CETSIX, TEXHUUECKUMH U MTPOTPaMMHBIMU
TEHICHIIUH 1.B16 CpeICTBaMHU 3alIUThHl HHYOPMALIUH ITPU pabOTe C KOMIBIOTEPHBIMH
Pa3BUTHS TEXHUKH CHCTEMaMHU, BKITFOUasi MPUEMbl aHTHBHUPYCHOM 3alUThI
U TEXHOJIOTUH B
obnactu
obecrieyeHust
. Hcnonb30BaTh COBPEMEHHOE TPOrPaMMHOE 00CCIIeUeHHE ISt
TeXHOC(EPHOI OTIK(Y)- . . .
OIIK(Y)-1 5 1v16 00pabOTKY TEKCTOBOH, YNCICHHOM U rpaduueckoil HHpopManu,
e30naCHOCTIE’ ' MyOJIIMYHOTO TPEICTaBICHUS HHPOPMAITIH
U3MEPUTEIBHON U
BBIUHCIIMTEIHLHOM
TEXHUKH,
HHPOPMAINOHHBIX
. 3HaeT HHPOPMAITHOHHBIC TEXHOJIOTHH MOTOTOBKH U MPEICTABICHUS
TEXHOJIOTHH B OIIK(Y)- uH)O Ma(Ill)I/IE BrLII oriecce MyOJIUIHOTO BbiT TIICHUS -
cBoeii 1316 P pont y Y
npodeccroHaIbHO

H 1eITeILHOCTH

2. MecTo aucuuniiuHbl (MoayJis) B crpykrype OOII
JlMcUUIUIMHA OTHOCUTCS K AUCHUIUIMHAM 0a30BOM YacTH MOJYJISl HAIIPAaBJIEHUS MTOATOTOBKH.

3. Ilnanupyemble pe3yJIbTaThl 00y4eHHs 10 JMCHUIITTHHE
[Tocne ycnentHoro 0CBO€HMsI JUCIUIUIMHBI 0yyT chOpMHUPOBaHBI PE3YyIbTaThl O0yUEHUSI:

Tlnanupyembie pe3yJIbTaThl 00y4eHHsl 10 JUCIMILIHHE Komnerenuus
Kox HanmenoBanue
P 1 | mpuMeHSTh METOMBI CHCTEMHOTO aHaJIN3a U MAaTEeMaTUYECKOTO (TIK(Y)-15),
MOJEIUPOBAHHUS IIPU UCCIIECAOBAHNUM 3a/1a4 €CTECTBO3HAHUSA, TEXHUKHU U OIIK(Y)-
npouieccoB B UC 1.B16
P2 | 3HaTh OCHOBHBIE MPUHIIUIIBI K BO3MOKHOCTU MaTEMAaTUYECKOTO (TIK(Y)-15),
MOJIEJIMPOBAHUS M YMETh IPUMEHATH METO/IbI IOCTAHOBKH 33Ja4 U OIIK(Y)-




MPOBEICHUS] MOACTHHOTO KCIIEPHUMEHTA C TTOMOIIIEI0 COBPEMEHHOTO
MPOrPaMMHOTO 00ECTICUeHUSI.

1.V16

P13 | yMeTh MPaKTUYECKH MPUMEHSITH METO/IbI YHCICHHOTO MOJICITHPOBAHUS (TIK(Y)-11),
JUISl pEeLLICHUs Pa3JIMYHBIX 33/1a4 U UHTEPIIPETUPOBATH PE3yJIbTaThI OIIK(Y)-
1.V16,

YHUCJICHHOI'O MOACIIMPOBAHUA HA IIPAKTHKE

OITK(Y)-1.316

OHCHO‘IHbIe MCPONPUATHA TCKYIICTO KOHTPOJIA U HpOMC)KyTO‘IHOfI arreCTaluu NpcaCTaBJICHbI B
KaJICHOapHOM peﬁTHHF-HJ’IaHe JUCHUITIIMHBI.




4. CTpyKTYpa M coiep:KaHue QM CIUIIIHHbI

Ocnognbie 810blL yueOHOU 0esimeIbHOCU

Pa3zaesbl IMCHUNINHBI Dopmupyemblii Buabl yueOHoO# 1eAATeJIbHOCTH Oobem
pe3yJbTaT BpeMeHM, 4.
00yueHus no
JHCIHUIIIHHE
Paznen 1. P11 Jlexun 2
BBenenue. OCHOBHBbIC NOHATHA W [IpakTrueckue 3aHAITHs 2
onpeaeJieHUus JlabGoparopHsble 3aHATHS 6
CamocTositenpHas paboTa 16
Paznen 2. PA1,PA2 | Jlekuunn 2
MeToa010THsl CHCTEMHLBIX HpaKTI/I‘IGCKI/Ie 3aHATHS 2
HCCJIeIOBAHNH JlaboparopHble 3aHATHS
CamocTosTenbHas paboTa 16
Paznean 3. PO1, P2 | Jlekuumn 4
OCHOBBI MO/1CJTMPOBAHUS CHCTEM [IpakTrueckue 3aHaTHs 4
JlaboparopHsble 3aHATHS 8
CamocTosiTenpHas paboTa 16
Pa3znea 4 YUmciaennble mMeroanl B | PJ12, P/I3 Jlexknuu 6
3ajayax MaTeMaTH4YeCKOro [IpakTrueckue 3aHgITHs 4
MO/ eJMPOBAHUA JlaGopaTopHbIe 3aHITHS 12
CamocTosiTenpHas paboTa 16
Pazgen 5. P11, P13 | Jlexkuuu 6
MartemaTu4eckoe MOAeJIMPOBAHHE [IpakTrueckue 3aHAaTHs 2
(pusnyeckux npoueccos JlabopaTopHbIe 3aHATUS
CamocTosTenbHas paboTta 16
Paznea 6. PI1, P12 | Jlekmuun 6
MaremaTuveckue Moa eI [IpakTrueckue 3aHATHs 2
Ype3BbIYAWHBIX CHTYAUM I JlaGoparopHble 3aHATHS 12
CamocTosiTenpHas paboTa 16
Paszgen 7. PI1, P2, | Jlexkuuu 2
IIporpammHoe obecnieueHue s P13 [IpakTryeckue 3aHATHS
MO/ eJMPOBAHMS MPOLECCOB NMPH JlaboparopHsble 3aHATHS 2
Ype3BLIYANHBIX CHTYAIMSIX. CamocrosiTenpHas pabora 16
Paznen 8 PJ1, P/12, | Jlekiuu 4
IMpuknagnbie NpOorpaMmbI AJst P13 [IpakTrueckue 3aHATHS
MO/ eJIMPOBAHUSA MPOLIECCOB B JlaGopaTopHbie 3aHITHS
Ype3BLIYANHBIX CATYAIMAX CamocrosTenbHas pabora 16

COIlep)KaHI/IC pasacsIoB JTUCHUIIIIMHBI:

Paznen 1. BBenenne. Ocnosenvie nonsamus u onpeoenenus.

[Ipenmer, MeToabl U coaepxkanue Kypca. CBs3b Kypca ¢ APYTUMHU Y4€OHBIMU JTUCIUTUTUHAMH.
CucTeMHBIH MOAXO0J K PELICHUIO CIOXKHBIX Mpo0iIeM B Hayke U TexHUKe. [IoHATHe cucTeMsl.
OcHOBHbIE TIOHATHUS, XapaKTEPU3YIOIIUE CTPOEHUE U QYHKIHMOHUpOBaHUE cucTeM. ClioKHas
u Oonpmiass cucrema. Kiaccupukanus cucTeM 1O HMX OCHOBHBIM cBoiicTBam. CBOHCTBa

CUCTeMBbI. YTpaBlieHHE cucTteMamu. YelnoBeKO-MallUMHHBIE CHUCTEMbl. TEeXHHYECKUE,
Ouosiornyeckue, CoIHUajgbHbE, COIMAIbHO-DKOHOMUYECKHE CHCTeMBL. MojenupoBaHue
JJIEMEHTOB  CJOXHBIX CHCTEM, VYCIOBHH U TMpoleccoB HX  (PYHKIHOHUPOBAHUS.

B3aumMogeiicTBue cucteMsl ¢ BHeUIHEH cpenoi. COBepIIEHCTBOBAHUE YIIPABIEHUS CI0KHBIMU
CHCTEMAaMHU Ha OCHOBE MaTeMaTH4YeCKUX Mozeiaer. CUCTEMHBIN ITOAX0] U CUCTEMHBIN aHaIN3.
TeMbl JeKIMMH:



1.  Bgenenwue. O0mast xapakTepUCTHKa Mpolecca MoAeupoBanusi. CHCTEMBI.
TeMbl NpakTUYeCKUX 3aHATHIA:

1. Cucrembl. CuCTEMHBIN TOIXOA U CUCTEMHBIN aHAIU3.
Ha3Banus j1abopaTopHbIX padoT:

1. Maremaruueckoe MojelIMpoBanue ¢ ucnonb3zoBanuem MATLAB.

2.  IlporpammupoBanue B cucteme MATLAB.

Paznea 2. Memooonozus cucmemnozo ananusa

OnpeneneHue rpaHul] CUCTEMBbI, BXOJHBIX M BBIXOJHBIX IapaMeTpOB. AHAIN3 MPUYUHHO-
CIICZICTBEHHBIX CBsI3el (IepeBO COOBITHH, JepeBO MPOMCIIECTBUH, rpadbl, OpPTHI T.I.). MeToasl
onucaHus cucreM. KolM4ecTBEHHbIE METOAbl ONMUCAHMS CHCTEM. YPOBHU OIMCAHHUSA CHCTEM.
Beiciime ypoBHu omnucanust cucteM. Husmme ypoBHM omnucanust cucteM. KuOepHeTwueckuit
IIOAXOJl K ONHCAaHUIO0 cucTeM. KadecTBeHHbIE METOIbl CUCTEMHOIO aHainu3a. MeToxa HKCHEepTHBIX
ouieHOK. Pazpabotka crenapueB. Metoabl popMaan30BaHHOTO MPEACTABICHHUS

TeMBI JeKINH:

1. Metoasl cucTeMHOro aHajiu3a. MeTo/ibl OMCaHUsI CUCTEM.
TeMbl NPAKTHYECKHUX 3AHATHH:

1. MeTo1pl OnMCaHMs CUCTEM.

Paznen 3. OCHOBBI MOIETMPOBAHUSA CUCTEM.

Knaccudukanus mojeneid. Drtambl pa3padOTKu Mojeiei. J[eKOMITO3UIus ¥ KOMITO3UIIUS
Mozenen. CTpykrypa Mozene. Mozenu: cTallioOHapHbIE U HECTALlMOHAPHBIE, 1E€TEPMUHUPOBAHHBIE
U CTOXACTUYECKHUE, JIMHCWHbIC W HEJTWHEWHBbIC, HEMIPEPHIBHBIC M JTUCKPETHHIE, pacipe/ielieHHbIE 1
cocpenoroueHHble. Imuranronnoe moaenupoanue. CylHOCTh UMUTAIMOHHOTO MOJEIUPOBAHUS.
Kommo3umust quckperHeix cucrem. Maentudukamnms MaTeMaTHYECKUX MOJIeNIe. BerancauTenbHbIif
SKCIIEPUMEHT IPU MOJAEIUPOBAaHUU cucTeM. OCHOBHBIE 3Tallbl MATEMAaTUYECKOIO MOAECIUPOBAHUS.
[IpoBepka amekBaTHOCTHM MaremaTtudeckol Mozenu. OOpaboTka U aHaIU3 PE3yJIbTATOB
MOJEIIUPOBAHUSA CHUCTEM. AHaJUTUYECKHE MOJENIU CJHOXKHBbIX cucreM. KpaeBas 3agaua.
MareMatruueckoe MOJECIHUPOBaHNE (PU3UUECKHUX MPOIIECCOB. 3aKOHBI COXPAHEHHS MACChI, UMITYJIbCa
U DHEPrUd B MaTEMaTHYECKHX MOJENsAX. MaTemMaTudeckoe MOIECIUPOBAHUE IKOJIOTHYECKUX
npoiieccoB. MareMaTnueckoe MOJCIMPOBAHUE CTOXACTHUECKUX CUCTEM.

TeMbl JeKINA:

1. MaremaTuyeckoe MOICIIUPOBAHUE.

2. MaTtemaTtuueckoe MOAENMpOBaHNe (PU3HMUECKUX MPOIIECCOB.

TeMbl NpakTUYECKUX 3aHATHIA:

1. OcHOBHBIE 3TaIbl MATEMATHYECKOT'O MOJICTTUPOBAHUSI.

2. MeTo eI MaTEMaTHYECKOTO MOJISITHPOBAHHUS.

Ha3panus s1adopaTopHbIx pador:

1. Tlony4yeHue TUCKPETHOIO aHAJIOTa Ui KpaeBoil 3a1auu.
2.Pa3zpaboTka anropuTMa YWCICHHOTO pEHICHHS 3aJa4d M COCTaBIEHHE KOMIBIOTEPHOU

MIPOTPaMMBI JIJIsl YUCIICHHBIX PACUETOB.

Pasznen 4. YucjieHHbIE METObI B 3ala4ax MATEMAaTUIECCKOIo MOJ1¢/IMPOBaAHUA

YucneHHple METONBI TpH  pemieHnd 3amad. YucinenHoe auddepeHnupoBaHne U
MHTErpUpoBaHue. MeToJbl peleHus CUCTeM JIMHEHHBbIX anredpanuyeckux ypaBHeHHH. KoneuHo-
pa3HOCTHBIE MeETONbI. UWCIIEHHBIE METONBI pEImeHHs OOBIKHOBEHHBIX TU(PEpeHIaTBHBIX
ypaBHeHui. UYucineHHble MeTonbl pemnieHus auddepeHIMaNbHbIX ypaBHEHUH B  YaCTHBIX
MPOU3BOIHBIX. MeTOo KOHEUHBIX 00heMOB. MeTo | pacmierieHust o (GU3NIECKUM TpoIieccam JUist
YHUCJICHHOTO PEIIeHUs] CHCTEMbl ypaBHEHMH T'MJIPOra3ofMHaMUKU. PerieHue cucteM JMHEHHBIX
anreOpandeckux ypaBHEeHUH (MeTox mporoHku, SIP u mp.).

Tembl JeKuMi:
1. Yucnennsie MeTObI penieHus AuddepeHnaaIbHbIX YpaBHEHUH.



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

3. YUucneHHbIE METOJIBI PEIICHUS CUCTEM aNreOpandecKux ypaBHCHHH.

TeMbl NpaKTUYECKUX 3aHATHIA:

1. TlomydeHue MUCKPETHBIX AaHAJIOTOB HA IPaHMIIAX.

2. Pa3zpaboTka anropuTMma penieHus JByMEPHBIX U OJHOMEPHBIX 3a/1a4.

Ha3Banus j1adbopaTopHbIX padoT:

1. CocraBneHue KOMIIbIOTEPHON MPOTPaAMMBI JIJIsl YUCIIEHHOT'O PEIICHUS! OJTHOMEPHOM
CTallMOHAPHOM 3a/1a4Hu.

2. CocraBieHUE KOMITBIOTEPHOU MPOTrpaMMBbl JJIsi YHCICHHOTO PEIICHUS OTHOMEPHOM
HECTaI[MOHAPHOM 3a/1a4uH.

3. CocraBneHue KOMIBIOTEPHOM MPOTPaMMBbl JJIsi YHCICHHOTO PEIICHUS TBYMEPHOM
HECTaI[MOHAPHOM 3a/1auH.

Pasznen 5. MaTemaTu4eckoe MOAC/JIHPOBAHUE (1)H3H‘leCKI/IX nmpoueccon

Teopust monobusi. Kpurepun momobust PeitHonbaca, Hyccenbra, Ilpanarns u ['pacroda.
VYpaBHeHue OanaHca Macchl. YpaBHeHHE OajlaHCa BeELIECTBa U TEIUIOBOM SHEpruu. YpaBHEHHE
Oanmanca kosmdecTBa JABIKeHHs. YpaBHeHue Hapbe-Crokca. MaTemMaTHUecKOe€ MOJEIHPOBAHUE
IIPOLIECCOB BO3HUKHOBEHUS U pacnpocTpaHeHus ropenus. I[lonoOue mpoueccoB macconepeHoca u
teruionepenadyu. 3akoHsl dypbe u Ouka. YpaBHEHUSI KOHBEKTUBHOIO IIEPEHOCA TEIUIA U BEILIECTBA.
CBoOosiHas U BBIHYX/I€HHAs KOHBeKLus. JlaMuHapHOe U TypOyJeHTHOE TeUeHHUE KUIKOCTHU (rasa).
KoadduuuenTs! Temno- 1 Mmaccomnepenoca.

TeMBI JeKINH:

1.Maremarnyeckre MoJeu PU3NIECKUX MTPOIIECCOB.

2. Mcnonib30BaHKEe 3aKOHOB COXPAaHEHUsI MacChl, JHEPTMH U UMITYJIbCa JUIsl IOCTPOEHUS
MaTE€MaTHYECKUX MOJEIEH.

3. MaTtemarnueckas IOCTaHOBKA 3aJ1a4H.

TeMbl NpakTUYECKUX 3aHATHIA:

1. dusnyeckast 1 MaTeMaTHUYECKas IOCTAHOBKA 3a/1a4M AJITOPUTM €€ PEeILeHUs.

Pa3ngen 6. MatemaTuueckue Mo/ieJIM Ype3BbIYAHHBIX CUTYAIHIA.

MareMaTHuecKkue MOJENH 3arpsi3HEHHs] OKpYXarolllel cpeabl B pe3yibTaTe BbIOpoca U

pacnpocTpaHeHHs 3arps3HSIONIMX BEIIeCTB B aTMocdepe U BOAHON cpene. MaTemaTnueckue

MOJIETH MTPOLIECCOB BOBHUKHOBEHUS U PACIPOCTPAHEHUS NPUPOIHBIX U TOPOACKUX IOKAPOB.

MareMarrnueckre MOJEIU IPOrHO3UPOBAHUS HABOHEHU.

TeMbl JeKIHH:

1. Matematuueckasi MOJIeJIb 3arpsA3HEHUS OKPYXKAIOLIeH cpesibl OT 3aJJaHHOI'O MCTOYHUKA.

2. Maremaruyeckast MOJIeJb 3arps3HEHUs] BOJTHON CpPEJIbl.

3. Maremarnyeckasi MOJI€b PacIpOCTPaHEHHsI TPUPOTHOTO TTOXKApPa.

Tembl NIPaKTHYECKUX 3AHATHI:

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

Ha3panus 1ad6opaTopHbIX padoT:

1. Pa3zpabotka nmporpammbl pacyeTa 3arpsi3HEHUs OKpYXKarollei cpesibl OT 3aJaHHOTO
HCTOYHUKA.

2. Pa3paboTtka nmporpamMMmbl pacdeTa 3arpsi3HeHHS BOIHOM CPEIbl.

3. Pa3paboTka nporpammsl pacueTa 3aKUTaHusl PACTUTEIBHOCTH OT 33JJaHHOTO UCTOYHHUKA
W3ITy4ECHMUS.

Pasznen 7. Ilporpammuoe o0ecriedeHue JIsi MOAEJMPOBAHMSI TNPOLECCOB NPH
Ype3BbIYAHBIX CHTYAIHAX.




KomnproTepHble pOorpaMMbl Ul YUCIEHHOTO PEUIEHMs 3a[ad 3arpsA3HEHMs] OKpYKarollen
Cpelibl, MPOLECCOB TOPEHUS U B3pbIBOB. CTpyKTypa nporpaMM. Mcronbs3oBaHue Juis pelieHns 3aaa4
ornucaHus nporeccoB B upe3BbryaiiHpix cutyarusax. (PHOENICS, FLUENT, ANSYS u ap.).

TeMBI JeKIM:
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 ITPU YPE3BBIYANHON CUTYALUH.

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

Pacuetnsle u uHpopMmaionnsle mozaenu. Crpykrypa. IIporpammsl ans pacdera pucka
aBapuiHbIX cuTyauui. IIporpammel g pacdera 3arps3HEHMs  OKpPYXKAlOLIEH  Cpersl
HedTenpoaykramu. [Iporpammsl as pacuera 3arpsi3HEHHMsS OKpPY)KaloLIed cpeabl ONacHbIMU
XUMAYECKHMMHU BeIlecTBaMU. VIcronp3oBaHHe WH(POPMALMOHHBIX MOJETCH NpU Ype3BBIYAMHBIX
CUTYyalUsIX.

Tembl JeKMii:

1. PacuerHble U HHGOPMALMOHHBIE TPUKIIAJHBIE IPOIPAMMBI.

2. THC rexHonoruu npu MojeupoBanuu mporeccos B UC.

TemaTnka KypcOBBIX IPOEKTOB:

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

2. Marematudeckoe MOJICIMPOBAHUE 3arPA3HEHUS] OKPYXKAIOLIEH Cpebl OT CTallMOHAPHOIO
HCTOYHUKA.

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

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

5. Marematndeckoe MOJAEIMPOBAHUE 3arpsi3HEHHsI BOJHOM cpelbl B pe3ylbTaTe 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. MareMaTndeckoe MOJEIMPOBAHUE ONPEECICHNS PAa3MEPOB IPOTUBOINOKAPHOTO pa3phiBa
IIPU HU30BOM JIECHOM TIOXKape.

9. MaremaTruyeckoe MOJETUPOBaHHE PACIIPOCTPAHEHHSI HU30BOI'0 JIECHOTO TOXKapa.

10. MaTtemaTH4yeckoe MOJETUPOBAHNE PACHIPOCTPAHEHHUS BEPXOBOTO JIECHOTO MOKapa.

11. MaremaTHueckoe MOJICIIMPOBAaHHUE MTEPEHOCA IPOTYKTOB TOPEHUS MPH JIECHOM MOXKape.
12. MaremaTtn4eckoe MOJEIUPOBAHUE ONPENENICHNsI CKOPOCTH PACIPOCTPAHEHHS JIECHOTO
okapa.

13.Maremarnueckoe  MOJEIMPOBAHHE  3arpsA3HEHHMS  OKpYKAlomeil  cpemsl  OT
aBTOTpAHCIOPTA.

14. MaremaTnueckoe MOJCIMPOBAHUE PACIIPOCTPAHEHHS CTEIHOTO MOKapa.

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

16. MatemaTuueckoe MOJAEIHPOBAHME MpOIlecca TEIIOMAcCOlepeHoca MpH IOXKape B
MTOMEILEHUH.

17. MaremaTtuyeckoe MOJEITUPOBAHHUE OIpPEIECNICHUs] MAaKCUMAJILHOTO PaJyca 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. Marematudyeckoe MOCTUPOBAHUE ONPEACICHUsI KOHTYPa HU30BOT'0 JIECHOTO MOXapa.
21. Maremarudeckoe MOIEIMPOBAHUE ONIPEAEIECHUS KOHTYpa CTEMHOIO JIECHOIO IT0Kapa.
22. MartemaTHueckoe MOJCIUPOBAHUE 3arPsI3HEHUS OKPYKaIOIIE cpellbl paluOHYKIUIaMH
IIPU JIECHOM II0Kape.
23. MaTeMaThu4ecKkoe MOJICIUPOBAHHE 3arpsI3HEHUS OKPYKAIOLIEH CPEelbl 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 pacdeTHOrO pasjiena KypCOBOIO IIPOEKTa OCYILECTBISETCS B

COOTBETCTBHH C HOMECPOM CTYJACHTA B CIIMCKE I'PYIIIIBL.

5. Opranusanusi cCaMOCTOATEILHON PadoThI CTY/ICHTOB

CamocrosTenpHas pa60Ta CTYACHTOB IIpHU U3YYCHHUU OUCHUILINHBI (MOHYJ'IH) npeaAyCMOTpPCHA

B CJIEIYIOIIMX BUJAX U popMax:

PaGota ¢ JnEKUMOHHBIM MaTepUaOM, IOMCK M 0030p JMTEpaTypbl U 3JIEKTPOHHBIX
HCTOYHUKOB MH(GOPMAIIUH 110 UHAUBUIYaJIbHO 33/1aHHOI Npolieme Kypca,

N3ydeHue TeM, BBIHECEHHBIX Ha CAMOCTOSTENIbHYIO IPOPabOTKY;

BrinonHenne njoManiHux 3aJlaHui;

[ToaroToBka K MPakKTUYECKUM 3aHATHSIM;

HccnenoBarensckass paboTa M y4yacTHe B HAYYHBIX CTYIEHYECKHUX KOH(EpEeHIMSIX,
CeMUHapax U OJUMIIHAJAX;

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

Boinonnenue kypcoBoro mpoekta. MakcHMajdbHOE KOJUYECTBO OajllIOB 3a BBIIOJHEHHE
KypcoBOro npoekta (paboTsl) B cemectpe (npu Hanuuuu) — 100 6amos, B T.4.:

B paMKax TeKyIlero KoHTpois — 40 6amios,

3a MPOMEXYTOUHYIO aTTecTaluio (3amury) — 60 6amios.

OneHouyHbIe MEPONPUSTHS TEKYIIIETO KOHTPOJIS 10 pa3jenaM U BUIaM yueOHOM

NEeSATENIbHOCTH NTpuBeAeHbI B [Ipunoxennn «KanennapHslii peUTUHT-TUIAH U3yYEHUS JUCLIATIIIMHBI
(Momyns)», «KanengapHblil peHTHHI-TUIaH BBIIOJHEHUS] KypCOBOIO IpoeKTa (paboThl)».

1.

2.

3.

6. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecTiedyeHne TUCIIHTNTHHBI
6.1. YueOHo-MeTOaAMYecKOe o0ecnieyeHUE
OcHoBHas1 InTepaTypa

BonkoBa B. H. Teopust cucreM u CUCTeMHBIH aHanu3: yueOHHMK Juisg OakanaBpoB / B. H.
Bonkosa, A. A. JleaucoB. — 2-¢ u3j., nepepad. u gom. — Mocksa: FOpaiir, 2013. — URL:
http://www.lib.tpu.ru/fulltext2/m/2014/EN/fn-26.pdf (nara oOpamenus: 28.02.2020). —
Pexxnm noctymna: u3 kopnopatuHou cetu TITY. — TekcT: 31eKTpOHHBII.
I'opnau, b. A. Maremarnueckoe MmonenupoBaHue. IloctpoeHne mojneneld M 4UCIIEHHAs
peasm3anus: yaeOHoe nmocooue / B.A. I'opmau, B.I'. [llaxoB. — 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
(mara oopamenust: 28.02.2020). — Pexxum noctyna: u3 kopnoparusHoii cetu TITY.
Marematuyeckoe MOJEIMPOBAaHUE TUJIPOJUHAMHKMA W TEIJIOOOMEHa B JBIKYIIUXCS
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 : snexktpoHHsblil / JlaHp : 31exkTpoHHO-OMOMMoTeuyHass cucrema. — URL:
https://e.lanbook.com/book/56168 nara oOpamenus: 28.02.2020). — Pexum mocrymna: u3
kopropatuBHo# cetu TIIY.



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

4.

1.

Temam, P. Maremartndyeckoe MOJEIUPOBAHHE B MEXAHHWKE CIUIONIHBIX Cpel: ydeOHoe
nocobue / P. Temam, A. MupauBuib; non penakuueit I'. M. Kob6enpkosa; nmepesog U. O.
Apymansina. — 3-e m3a. — Mocksa : Jlaboparopus 3nanuit, 2017. — 323 c¢. — TekcT:
AJICKTPOHHBIH // Jlansb: AIEKTPOHHO-OMOJIMOTEYHAS cucTema. — URL:
https://e.lanbook.com/book/94110 (mata ob6pamenus: 28.02.2020). — Pexum goctymna: u3
kopropatuBHo# cetu TITY.

JlonosiHUTeILHAS JTUTEpaTypa

["openue u B3pBIB : HAYUHBIH )KypHaT / «L[eHTp UMITYJIbCHO-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: 28.02.2020). —
Pexxum nocryna: u3 kopnopatusHou cetu TIIY.

MaremaTHueckoe MOJEIUPOBAHUE M  HCCICAOBAHHE YCTOHYMBOCTH OHMOJIOTHYCCKHX
coobmecTB: yuebnoe mocobue / A.FO. Anexcanapos, A.B. Ilnaronos, B.H. Crapkos, H.A.
Crenenko. — 3-e u3h., crep. — Cankr-IlerepOypr: Jlans, 2017. — 272 ¢. — Tekcr :
NMeKTpoHHBIM //  Jlamb  :  anekTpoHHO-OMOmmoreyHas ~ cuctema. —  URL:
https://e.lanbook.com/book/91912 (mara obpamienus: 28.02.2020). — Pexum moctyna: w3
kopnioparuBHoi cetu TIIY.

Hesikonos, B.II. MATLAB R2007/2008/2009 nns panuonH:keHepoB: ydueOHOe mocodue /
B.I1. dpsikonoB — Mocksa: JIMK IIpecc, 2010. — 976 ¢. — ISBN 978-5-94074-492-4. —
Texcr: oanekTpoHHbId /  JlaHb : 3neKkTpoHHO-OMONMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/1180 (mara oGpamienus: 28.02.2020). — Pexxum mgoctyma: u3
kopniopatuHoit cetu TIIY.

[TnoxotHukos, K. 3. Beruucnurensusie metonsl. Teopus u npaktuka B cpene MATLAB:
Kypc Jekuuii: ydyebHoe mocobue ans By3oB / K.O. IInmoxoTHHKOB. - 2-¢ W3[., UCHpAB. -
Mocksa : T'op. muamsa-Tenexom, 2013. - 496 c.: un.;. - Tekct: smekrponHbd. - URL:
https://new.znanium.com/catalog/product/431384 (mara oOpamenus: 28.02.2020). — Pexum
JocTyna: u3 koprnopatuBHoii cetu TITY.

[TopmaeB, C.B. KommbroTepHoe MoaenupoBaHue (U3HUECKUX TIPOIIECCOB B TMaKeTe
MATLAB: yue6noe nocobue / C.B. IlopmHeB. — 2-¢ uzn., ucnp. — Cankt-IlerepOypr:
Jlans, 2011. — 736 c. — Tekct: anexTpoHHblid / JlaHb: 3IEKTPOHHO-OMOIUOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/650 (nmara obpamienus: 28.02.2020). —
Pexxnm noctymna: u3 kopnopatusHou cetu TITY.

[Tpupoanslie noxxaps! 1 60pb0a ¢ HUMH: yuebHoe nocobue / O. I'. Y nanosa, M. A.
Kozauenko, /I. A. Konranos, A. B. Erynosa; noxg penakmueii J[. A. ConoseBa. — Capatos:
Caparosckuii 'AY, 2019. — 124 c. — ISBN 978-5-00140-322-7. — TekcT : 37eKTpOHHBII
// Jlanb : anekTpoHHO-OMOIMOTeYHas cuctema. — URL: https://e.lanbook.com/book/137491
(mata obpamenus: 25.05.2020)

6.2. Uu¢opMalinoHHOE M IPOrpaMMHoe o0ecrevyeHne

Internet-pecypcer (B T.4. B cpeie LMS MOODLE wu np. oOpa3oBarenbHble U OHOTHOTESIHBIC

pecypcbl):
[Ipodeccuonanbhpie 0a3bl JAHHBIX W HH(DOPMALMOHHO-CIIPABOYHBIE CHUCTEMBI JOCTYIHBI IIO
ceouike: https://www.lib.tpu.ru/html/irs-and-pdb

1.

2.

w

Nowve

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 IPUPOIHBIX PECYPCOB H KOJIOTUU PD;
http://www.zapoved.ru/ — ocobo oxpaHsieMbie TPUPOIHBIE TeppuTOpun Pd;
http://ecoportal.su/ — Bcepoccuiickuii 3k0I0rHUeCKHid TIOpTAal;

Internet—pecypcer (B T.4. [lepeueHb MUPOBBIX OMOTUOTEUYHBIX PECYPCOB);



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

8. http://lwww.green.tsu.ru/ - odpunmanbHelii caiit JlenapraMeHTa IPUPOIHBIX PECYPCOB

Tomckoii ob6nacTu;

9. http://www.mnr.gov.ru/ - caiit MuHHCTEpCTBa IPUPOIHBIX PECYPCOB H IKOJIOrUU PD;
10. http://ecoportal.su/ - Bcepoccuiickuii 5K0I0rH4eCKuii OPTa,

11. http://www.aquaexpert.ru/ - MudopMarmoHHO-aHATUTHYECKOE SKEIHEBHOE HHTEPHET
HM3JaHHE O YUCTOM MUTHEBOU BOJE, OambHeonoruu u SPA.

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

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

14. Hayuno-anekrponHas oudimmoreka ELIBRARY.RU - https://elibrary.ru/defaultx.asp
15. DnekTpoHHO-OMONIMOTeuHast cuctema «Jlanpy - https://e.lanbook.com/

JInieH3noHHOE IporpaMMHOC obOecrcucHue (B COOTBCTCTBHUHU C Hepe'{HeM JIMICH3UOHHOTO

nporpammuoro odecrneuenuss 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 TpeGOBAHUS K MATEePUAIbHO-TEXHHYECKOMY 00ecredeHHI0 I CUUIIIMHbI

MPAKTUYECKHUX U Ta0OPaTOPHBIX 3aHATHI:

B yueOHOM mporecce HCHONB3yeTCs Cclenymiee JabopaTropHoe 00OpyHAOBaHUE IS

Ne

HauMeHoBaHMe cIEHATbHBIX MOMEIIEHHIH

HaumeHoBaHue 000pya0BaHus

BCEX  THUIOB, KYpPCOBOIO  IIPOEKTUPOBAHHI,
KOHCYJIbTalui, TEKYLIETro KOHTpOJIA u
MIPOMEKYTOUHOW  aTTecTaluu  (KOMIIBIOTEPHBIN
KJIacc)

634028, Tomckas oOnacts, r. Tomck, CaBUHBIX
ynuua, a. 7, 609

1. Aynmutopus U1 TIpOBeAeHWs ydeOHbIX 3aHsATHH | Kommbrorep - 1 mit.; [Ipoekrop - 1 mrt.;
BCEX  THIIOB, KypcoBoro  mpoektupoBanus, | [Ipoextop LG RD-JT91 - 1 mrt.;
KOHCYJIbTalluH, TEKYLIET0o KOHTPOJIA u | Jocka maruutHO-MapkepHas 120x200 cM - 2 mwr.;
MIPOMEKYTOUHOM aTTecTaluu Kommnekt yueOHO# Mebenu Ha 24 mocaqouHbIX MECT
634028, Tomckas ob6macth, r. Tomck, CaBUHBIX
ynuua, a. 7, 606

2. Aynutopus st TpoBeneHus yueOHbIx 3aHsTHd | Kommerotep Intant i3550 - 11 mir.; Temeuszop LED

Samsung 55" - 1 wr.; TeneBuzop - 1 mr.; Komnsiotep -
13 mT.;

Hocka marautHo-MapkepHast 120x200 cm - | mt.;
Kommnekt yueOHO# Mebenu Ha 14 mocaqouHbIX MecT.

PabGouast mporpamma cocraBieHa Ha ocHoBe OOIIel XapakTEPUCTHKU 00pa3oBaTeNbHON

nporpamMmsbl o HampasieHuio 20.03.01 TexnochepHas 6e30MacHOCTh, CHENHANU3aNNs «3aIluTa B
9ype3BbIUaitHbIX cuTyarwsix» (mpuem 2019 ., ounas ¢popma oOydeHus).

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

[Mporpamma omoOpeHa Ha 3acelaHWM BBHITYCKAIOMIETO OTACICHHS KOHTPOJS W JUAarHOCTUKU
NIIHKB (nmporokon ot « 24 » 06 2019 r. Ne27).

3aB. Kaeapoii — pyKoBOJIUTENb OTACICHUS
Ha IpaBax Kadeapbl OTAeNIEHUs KOHTPOJIS
U IMarHOCTUKH, 1.(-M.H, mpodeccop

. = / A.I1. Cypxukos /
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JInct u3MeHeHuii padoyeil MporpaMMbl JMCIHUIIHHBI:

YueOHblii roj

Copep:xanue /u3MeHeHHe

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

2020/2021
yueOHBIN
roj

1. OOGHOBJIEHO MPOrpaMMHOE OOecIIeueHne

2. OGHOBIJEH cocTaB MPOQPECCHOHAIBHBIX 0a3 TaHHBIX U
MH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM

3. OOGHOBJICH CIHCOK JINTEPATYPHI, B TOM YHCIIE CCHUIOK
3BC

MPOTOKOJ OT
« 1 » 09 2020 r.
Ne6-1




