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1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb aucumnnuubl: ChopmmnpoBaTe KOMMNETEHUMM obydvarouwlerocs B obnactv mccnenoBaHusi CrOXHbIX
00bekToB NpupogHo-TexHuveckmx cmuctem (MTC) ¢ nomoLlblo Mogenen.

1.2 3apgaum gUCLUMUNIIUHBI:

- 0by4eHne CTyQeHTOB KOHLENTyarnbHbIM U METOOO0MOMMYECKMM OCHOBaM MOZENMPOBAHNS CITOXHBIX CUCTEM;

- o0yyeHMe CTyOeHTOB MeTogamM W CcpeacTBam Matemartudeckoro mogenuvpoBaHus [1TC B pamkax
TeppuTopUarnbHO - MPOU3BOLACTBEHHLIX KOMMSEKCOB;

- MornyyeHne HaBbIKOB paboTbl C COBPEMEHHBIMU MHPOPMALMOHHBIMU TEXHOMOMMSIMUA B 06acT 3KOMOMMYecKoro
MOAENMPOBaHMS.

1.3 TpeboBaHMA K npeaBapuUTenbHON NOArOTOBKE OOy4aloLerocs:

MpepnBaputenbHas NoAroToBka npegnonaraeT co3daHue OCHOBbI AMs (POPMUPOBAHNUS KOMMNETEHUMIA, YKa3aHHbIX
B M. 2, NPY U3y4EHUN AUCLUNNNH:

YuebHasi npakTvka, 03HaKOMUTENbHaa NpakTuka

MHdopMaLnoHHbIe TeXHOOorMn B cdoepe 6e3onacHoCTm
OpraHuzauusi Hay4YHO-MCCNeaoBaTENbCKUX U OMbITHO-KOHCTPYKTOPCKUX paboT

2 KOMNETEHUWN OBYYAIOLWEIroCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA AUCLUMITIUHbI

MK-2: Cnoco6eH k NpoBefeHNI0 3KONOrM4YeCcKoro aHasnm3a NpoeKTOB PacLUUPEHUsi, PEKOHCTPYKLUM,
MopAepHU3aLMn gerUcTBYOLWMX NPOU3BOACTB, CO34aBaeMbIX HOBbIX TEXHOMOrMn n o6opyaoBaHus B
opraHusauuu

3HaTb: MeTOAWKM pacyeToB OUEHKM U MoaennpoBaHUA BO3[ENCTBUS Ha OKpyXawulyr cpeny ﬂJ'IaHVIpyeMOﬁ
DeATenbHOCTUN.

YMeTb: nnaHupoBaTb MO pe3ynbTaTaM OLEHKM BO3AEWCTBUSI Ha OKPYXKalolWylo cpefy MeponpusiTusi Mo CHUXKEHUIO
(NpenoTBpaLLEeHnNto) HeraTMBHOTO BO3AEWCTBUSA Ha OKpYXKaloLLylo cpeny.

BnapeTb: 3KONMOMMYECKUM aHanu3oM npeanaraeMbix MEPONPUATUIA MPY NPOEKTUPOBAHUM U PEKOHCTPYKLMUM NPOU3BOACTB.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. MogenupoBaHue B 3Konormm

Tema 1. KoHuenTyanbHble U METOOOMOMYECKUE OCHOBBI
MOCTPOEHMSI  3KOMNOTMYECKMX  MOAenend Ha  OCHOBe
WMHPOPMALIMOHHBIX TEXHONOMUIA

Mpeamer w©n 3agayun Kypca, ero cBsi3b C  ApYyrMuMu
ONCUMMITMHAMN. OcHoBHble NOHATUSA CUCTEMHOW
akornormm. CRnoXHOCTb 3KOCMCTEMbI. OTanbl U 3MEMEHTHI
MOOENMpoBaHudA.  JnemeHTbl  Teopun  nopobust B
MOOENMPOBaHUN. Okocuctema Kak oObeKT
MOZENMPOBaHMS. Ob6LwecncTemMHbIN noaxon, K
MOOENMPOBAHUIO  CMOXHbIX  cuctem.  CTpyKTypHble
KOMMOHEHTbI OMUCaHNS 9KOCUCTEM. 2 3 35
MartemaTtudeckne mogenu B 3KOMOMMW.  OMMNUPUKO-
cTaTucTuyeckue Moaenw. AHanuTuyeckme "
UMUTaUNOHHBIE MOAENN.

MeTtoponoruyeckne OCHOBbI MOLENMPOBaHUS.
CpaBHUTENbHBIA  aHanNU3  MaTeMaTU4YeckMx  MeTodoB
akonormn. [lNpumeHeHne MatCad B  3KONOrMYeckom
MOOENMPOBaHUN.

Tema 2. BasoBble MogenV NONynALMOHHOW ANHAMUKA
OunckpeTHble mMoaenu nonynsuun C
HenepekpbIBaWUMNCA  NOKONeHnamMn.  HenpepbiBHblE
MOZEenu BO3pacTHOM CTPYKTypbl. CTPYKTYpHble Moaenwu
nonynauuin. Moaenu B3auMOAEWCTBUA OBYX MNOMYNSALMIA.
O6GOOLLEHHBIE MOOENW B3aMMOLEWCTBUS [OBYX BWOOB.
OnHamunyeckme pexmmbl B MHOTOBMAOBbLIX COObOLLECTBaX.
OunHammnka denoseuveckor nonynaumn. OrpaHUYEHHbIN
pocT. YpaBHeHne ®epxionbcrta. Knaccuuyeckue mopenmu
Jlotkm n BonbTepa. Peakuunsa Benoycoa->KaboTuMHCKOrO. 2 3 40
Mopenn a3konormdeckmx coobuiects. KavecTBeHHble
(6asoBble) mogenun. HeorpaHuyeHHbin pocT. nobanbHble
mogenn. Mopgenu passutus  obwecTtBa. Mogenb
«npegensl pocta». OnTuMucTnyeckas mopens KaHHa wu
moZenb [en. Mogenb B3aMMoCBs3en Mexay npupoaown,
HaceneHnem,  MpPOM3BOLACTBOM W MHCTUTyarnbHbIMU
CTPYKTypamu.

Pasgen 2. MogenupoBaHue B NPUPOOHO-TEXHUYECKMX
cuctemax




Tema 3. MaTtematnyeckme MeToObl M KOMMbIOTEPHLIE
nporpaMmMbl pelleHns 3agady O MepeHoce 3arps3HEeHUn B
OKpY>XatoLLen cpeae

MoHATUA NPUPOOHO-TEXHUYECKNX CUCTEM KakK OOBEKTOB
ansa  mogenupoBaHuA.  KOMMOHEHTbl  NpUPOAHO  —
TEXHUYECKNX cucteMm. PacyéT TennoobmeHa B noxe
BOAOEéMaA.

PacueT TennonepeHoca B BOAOTOKe. TeopeTudeckue 2 3 30
OCHOBbI MepeHoca 3arpsi3HsiloWmx BewecTs. MeToabl
peweHua auddepeHumanbHbiX ypaBHEHUNW. [paHW4HbIe
W HadvanbHble ycnosumd. MeTog KOHEYHbIX pPasHOCTEN.
OcHoBHble ypaBHEHWsi NepeHoca BeLecTBa.

Tema 4. Mogenu npupoaHO-TEXHNYECKUX CUCTEM
BbanaHcoBble Mogenun 3arpssHalWwmMx BewecTB. Pacuer

HOpPMaTUBOB AONYCTUMbIX BO30ENCTBUN, pacyeT
AnddysHOro ynpaBnsieMoro W HeynpaBnsieMoro CToKa,
GanaHcoBble  MOAEenuW  MOCTYMSeHUs  3arpsi3HSOLWMX 2 3 15
BeLLeCTB. Cuctemsl noaaepXKn NPUHATUSA

ynpaBrneH4YecKknx peLleHnin.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 8 12 120
KoHcynbTauum n npoMmexyToyHasa attectaums (3ader) 0,25
Bcero koHTakTHasa pab6orta u CP no gucumnnuHe 20,25 120

4 KYPCOBOE NMPOEKTUPOBAHUE
Kypcosoe npoektnpoBaHue y4ebHbIM NNaHoM He npegycMoTpeHo

5. OMMMCAHUE NMOKA3ATENEW, KPUTEPUEB, CACTEMbI U CPEACTB OLIEHUBAHUA PE3YJILTATOB
5.1 Moka3saTenu oLueHNBaHUA OBYYEHUA

Koa komneTteHumm MokasaTenu oLeHNBaHUS pe3yrbTaToB 00yYeHNs

[eMoHCTpUpyeT 3HaHME MOLENUPOBAHUSA CIOXHbIX MPUPOLHO-TEXHUYECKMX CUCTEM
NPV PasnuUYHbIX YPOBHAX aHTPOMOrEeHHOro BO3AENCTBUS.

Peanusyetr meTOoAMKM, NO3BOMSIOWME OLEHWBATbL BO3OEVCTBME Ha OKpYXaloLLyto
cpeay nnaHMpyemon AesTenbHOCTU YenoBeka.

Mposoant aKonorn4yeckni aHanus npegnaraemMbix MepOonpUaATUn npu
NPOEKTUPOBAHUN N PEKOHCTPYKLIMKN MPON3BOACTB.

MK-2

5.2 Cucrtema n KputTepum oLeHUBaHUSA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

LLikana oueHmBaHmA
YcTHOe cobecenoBaHue MucbmeHHasn paboTa

Ob6yuyatoLmincs nokasbiBaeT
BCECTOPOHHee U rnybokoe  3HaHuWe
OCHOBHbIX 3aKOHOMepHocTel, cBoboaHO
3auTeHo OPVEHTUPYETCH B OCHOBHbIX MOHATUSIX,
TEPMUHAX W  OMpPedeneHusix;  ycBown
OCHOBHYIO M 3HakOM C [OMOSHUTENbHOW
nutepaTypon.

MpaBunbHo nogobpan anropuTM  peLueHus
npegnaraeMmomn 3agauu, nposern
HGOGXO,EI,VIMbIe Bbl4YUCNEHNSA, KOPPEKTHO
WHTEpNpeTUpoBan pesynbTarhl.

OOyuvamwmincs He WUMeeT [OCTaTOYHOro
YPOBHS1 3HAHUSI AWUCLMMINHBLI, HE MOXEeT
cchopmynupoBaTb OCHOBHble | He cMoOr pelmTb NpeanoXeHHy 3agjadvy, He
3aKOHOMEPHOCTM  AUCUMMMMUHBI,  MJIOXO | MOXET  BOCMOSb30BaTbCA  MpeasioXeHHbIMU
He 3auyTteHo OPUEHTUPYETCS B OCHOBHbIX MOHATUSAX M | pOpMynaMmuM, He B COCTOSIHUM  YCTPaHUTb
onpeaerneHnsix; NIoxo 3HakOM C OCHOBHOW | MOMapKu naxe nop, PYKOBOACTBOM
nuTepaTtypow; JornyckaeT npu OTBeTe Ha | npenoaaBaTens.

3ayeTe CYyLIeCTBEHHble OoWwnbkn un He
MOXET  yCTpaHUTb WX  Jaxe  Moj




PYKOBOACTBOM NpenofaBaTensi.

5.3 TunoBble KOHTPONbHbIE 3aAaHusa U/UNN UHble MaTepuanbl, UCNONb3yeMble ANA OLeHKU pe3ynbTaToB
oby4eHus
5.3.1 TunoBble KOHTPOSIbHbLIE BONPOCHI

Ne n/n | dopMynNUpoBKN BONPOCOB
Kypc 2

1 Llenu, 3agaym n 0coOB6eHHOCTM MOAENNPOBAHNS B KOIOTUN.

2 Mpenmet u 3agaum Teopum cnucteM. OCHOBHbIE MOHATUS: CUCTEMA, ANIEMEHTHI.

3 CwuctemHbIn aHann3. OCHOBHbIE 3Tanbl CACTEMHOIO aHanuaa.

4 O6Lasn cxema MaTeMaTU4ECKOro MoaenMpoBaHus.

5 OcCHOBHbIe 3Tarnbl MOAENMPOBAHMS, UX B3aUMOCBSA3b.

6 Knaccudukaums 3agady 1 METO40B MOAENNPOBAHNS.

7 OMnMpuKo — ctatucTndeckme mogenu. CyLHoCTb, onpeaenenus, knaccudukaums.

8 OnNTMU3aUMOHHbIE 1 UTPOBbLIE MOLENWN B 3KOMOMUN.

9 dusundeckme mogenu. Npaktnyeckoe NPUMEHEHNE NPU MOLENMPOBaHUN PYCMOBbIX NPOLIECCOB.

10 MoHATNE CNOXHOCTN 3KOCUCTEMBI. CTPYKTYPHOE M MOPGOSIOrMYECKOe ONMcaHne 3KOCUCTEMbI.

11 MeTtogonornyeckme ocHoOBbl MOAENMPOBaHMA. CpaBHUTENbHbBIM aHaNn3 MaTteMaTU4eCcKMx METOLOB B
3KOIOrnMm.

12 Mopenu akocuctem. KadectBeHHble Modenu.

13 OunHamnyeckue mogenu. uHamuka nonynauyui. JinHernHaa mogens AByX NONynsUMNA.

14 OunHamnyeckue mogenu. uHamuka nonynauyuin. HenvHenHas moaenbe ABYX NONYNSUUA.

15 OunHamnyeckue mogenun. Mogens passutusa anngemuu.

16 BazoBble Mogenu NonynsauMoHHOW AnHaMUKKN. [JuHaMuka 4yenoBeyeckon NonynsaLum.

17 Mogenu akocuctem. Mogenu passutms obuiectea. Mogenb «npegensl poctay.

18 CtoxacTtnyeckune mogenu. Metoabl OLEHKM CrydariHbIX NONyNsALni.

19 MeToabl pelieHuns 3agad. AHaNUTUYECKUIA, YACTIEHHbIN.

20 KonnyectBeHHas oueHKa MHOrohakTOPHbIX BO3AENCTBUM B 9KOSIOMMYECKOM MOAENUPOBAHNN.

21 MpumeHeHne MeToaoB CXxeMaTEXHUYECKOrO MOAENMPOBAHUS B 9KOMOMMN.

22 AHanuTn4eckme n UMMTaLMOHHbIE Modenun B akosiormm. OcobeHHOCTH.

23 KoHeuHOo-pa3HOCTHbIE CXxeMbl pelleHns auddepeHumnanbHbix ypaBHeHUN. PacyeT konebaTtenbHbIX NPOLIECCOB.

o4 KoHe4YHo-pa3HOCTHbIE CxeMbl pelleHnsa auddepeHumnansHbIX ypaBHeHMI. PacyeT nepeHoca Tenna B fioxe
BoAoema.

25 CoBpeMeHHOoe nporpammHoe obecrnedyeHmne npu IKOSIOrMY4eCKoM MOAENMPOBAHMNMN.

26 MogenupoBaHme nepeHoca 3arpsA3HALLNX BELLECTB B NOA3EMHbIX BOgaAX.

27 KoHeYHO-pasHOCTHbIE CXeMbl peLleHns guddepeHumnanbHbiX ypaBHeHU. MNepeHoC 3arpsasHALWNX BeLECTB
B BOAHbIX 0ObeKTax.

28 Pa3paboTka reonHOopMaLNOHHbIX CUCTEM 111 MOAENMPOBAHNSA NPUPOLHO-TEXHUYECKUX CUCTEM.

5.3.2 TunoBbIe TeCcTOBLIE 3a4aHuUA

He npegycmoTpeHo.

5.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIe 3aA4aHUA (3afa4mn, Kencbl)

1. BbIBECTU NMHENHYIO MOAENb Pa3BUTUS ABYX NOMNYISLMNA.
2. BbiBeCcT Mofenb pa3BuTUS aNnAeMuu B 3aMKHYTOW cucteme.




5.4 MeTogu4yeckue matepuansl, onpegensirowme npoueaypbl OLLeHUBAHUA pe3ynbTaToB 00y4YeHUs
5.4.1 YcnoBua gonycka obyyvarowerocsi K npoMexXyTo4yHOM aTTecTtaumm u Nnopsaaok NMMKBUAALUK akageMn4ecKkomn

3a40JKeHHOCTU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMm pernaMmeHTUpPOBaHO IoKarbHbIM HopMaTtuMBHbIM aktom CII6ryYNTO
«[MonoxeHne 0 NPoBeAEHUN TEKYLLETO KOHTPOSS yCNEBAEMOCTU 1 NMPOMEXYTOYHOWN aTTecTaumnm oby4arLwmxcsa»

5.4.2 ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTaumm no gUCUmnimHe

YcTHasa +

MNMncbmeHHasn +

KomnbroTepHoe TecTtnpoBsaHune

5.4.3 Oco6eHHOCTU NpoBeAEHUsI MPOMEXYTOYHOW aTTecTauum no AUcUmUnnnHe

B TeyeHne cemecTpa BLINOMHAETCS KOHTPONbHasa pabdoTa.
Ha nogrotoBky gaetcs He 6onee 45 MUHYT.
MpenogaBatenb, AN YyTOYHEHWUs ryOUHBI OBMadeHMs mMatepuanom, Bnpaee 3afaTb LOMNONHUTENbHbIA BONPOC
no NponaeHHOMY 3a CeEMECTP Kypcy.

NHasa

6. YHEBHO-METOAU4YECKOE U NUH®POPMALIMOHHOE OBECIMNEYEHME OAUCLUUNITIUHDI
6.1 YuebHasa nutepartypa

ABTOp

3arnasuve

MN3paTenbCcTBO

| log n3gaHus |

Ccblnika

6.1.1 OcHoBHas y4yeOHasa nutepaTtypa

lNy6aps, tO. B. BeeneHune B Mocksa: MHTepHeT- https://www.iprbooks
maTemaTuyeckoe YHuBepcutet hop.ru/101993.html
MoAenvpoBaHue MHdopmaLmnoHHbIX 2021
TexHonorun (MHTYWUT),
An NMn Ap Megua
YepHukosa, O. C.,|KomnbloTepHoe HosocnBupck: https://www.iprbooks
KapmaHos, B. C. MoJenpoBaHune Hoeocubupckuii hop.ru/126562.htmi
rocyaapCcTBEHHbIN 2021
TEXHUYECKUI
yHMBEpcuTeT
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
Boromonos, B. 1O.,|NHdpopmaunOHHbIE http://www.iprbooksh
Kosauek, A. B., | TexHonorum B cthepe| Tambos: TamboBCKMiA 0p.ru/99809.html
XopoxopuHa, W. B.,|akonoruyeckon rocyaapCTBEHHbIN 2019
CyBopoBa, HO. A.,|6e3onacHocTn TEXHUYECKNI
Konbimoea, E. IO, yHuBepcuteT, 36C ACB
Kosayeka, A. B.
AN. WnwknH [m gp.] OueHka TEXHOrEeHHOro http://nizrp.narod.ru/
BO3OEWCTBUS Ha  BOAHblE M-B0 0BpasoBaHIs! otvnvospgs.htm
OObEKTBI C  MPUMEHEHMEM Haykn PO, CMGITYPT. — 2010
reoMHOPMaLMOHHbIX CH6.: CMBITYPN
cuctem  [Tekct]:  yyebHo- "
MeToamndeckoe nocobune
CaBnyes, 0. I., | QkcnnyaTtaums " http://www.iprbooksh
Monos, B. K., | MOHUTOPUWHT cucTem " Tomck: Tomckuin op.ru/34737.html
KyseaHos, K. U. COOpPYXEHWI NONUTEXHNYECKUN 2014
npupogoobycTporicTea " yHMBEpCUTET
BOZOMNOMb30BaHUA
Beckna, M. M., | FeonHdopmaunoHHbie CaHkT-MeTepbypr: http://www.iprbooksh
KypakuHa, H. W.,|cuctembl n TexHonormm Poccuicknii op.ru/17902.html
Opnosa, H. B. rocy4apCTBEHHbIN 2010

rMApOMeTEoPOSIOrnMYecKkn
1 yHMBepcuTeT

6.2 Mepe4veHb NpocheccnoHanbHbIX 6a3 AaHHbLIX U MHPOPMALIMOHHO-CMPABOYHbIX CUCTEM




OneKkTpoHHO-0MbnmnoTeyHas cuctema IPRbooks [OnekTpoHHbIi pecypc]. URL: http://www.iprbookshop.ru/
OnekTpoHHas 6ubnuoteka BLUTI CIB MNYMNTL [GnekTtpoHHbI pecypc]. URL: http://nizrp.narod.ru
OnekTpoHHO-6MbnmnoTeyHasa cuctema «AbByke» [OnekTpoHHbIi pecypc]. URL: https://www.ibooks.ru/
WHdopmauuoHHas cuctema «EgmHoe okHo goctyna k obpasoBaTtenbHbIM pecypcam. Pasgen. MHdopmaTnka u
MHOPMaLIMOHHbIE TeXHoNormny [AnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6

6.3 NepevyeHb NULEH3MOHHOIo N CBOGOAHO pacnpocTpaHAeMOoro NporpaMmMHoro obecnevyeHuns
MicrosoftWindows 8
MicrosoftOfficeProfessional 2013

6.4 OnucaHue maTepmarnbHO-TEXHUYECKOM 6a3bl, HeobxoaMMon ANA ocyLlecTBIeHUA obpa3oBaTeNibHOro
npouecca no AUCUUNIIMHE

AyauTopus

OcHalleHne

KomnbloTepHbIN Knacc

MynbTuMeauniiHoe 06opyAoOBaHME, KOMMbIOTEpHasi TEXHUKA C BO3MOXHOCTbIO MOAKIOYEHMS K
cetm «WMHTepHeT» ©  obecneyeHnem [ocTyna B 3MEKTPOHHYID  MH(OPMAaLMOHHO-
obpa3zoBaTeribHyto cpeay

JlekunoHHas
ayguTopust

MynbTrmeauinHoe obopyaosaHue, cneuuanuanpoaHHas mebenes, focka




