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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 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Pazgen 1. MogenupoBaHue B 3Konormm

Tema 1. KoHuenTyanbHble "
METOAOMOrMYeckMe  OCHOBblI  MOCTPOEHMS
3KOSTOMMYECKMX mMoaeneu Ha  OCHOBe
MHOPMALIMOHHBIX TEXHOMNOMNI

lMpeomeT u 3agaum Kypca, ero CBsi3b C
apyrmmu ANCLUNAMHAMM. OcHoBHble
MOHATUS CUCTEMHOW 3Komorun. CroXHOCTb
3KOCUCTEMBI. Otanbl " 3MeMeHTbI
MOZEenupoBaHus. OnemMeHTbI Teopuu
nogobua B MoAenupoBaHuW. JIKocuctema
Kak o6beKT MOAennpoBaHus.
O6LecncTeMHbI MOAXOA K MOOENUPOBaHUIO
CINOXHbIX cucTem. CTPYKTypHble 2 3 35 rn
KOMMOHEHTbI ONNCaHUSA 3KOCUCTEM.
MaTtematnyeckme  Mopenu B 3KOMOMUW.

OMNMpUKo-cTaTUCTUYECKME Mogenu.
AHanuTM4eckne N MMUTaUMOHHbIE MOAENN.
MeTogonormyeckue OCHOBBbI
mogenupoBaHus. CpaBHUTENbHBIM  aHanu3
MaTeMaTN4YeCKMX MEeTOA0B 3KONOMnK.
MpumeHeHne MatCad B  3KonorMyeckom
MOZENMPOBAHUM.

Tema 2. basoBble Mogenu nONynsLUMOHHON 2

OVHaAMUKK
[uvckpeTHble mMoaenu nonynsaunin c
HenepekpbIBaLWUMNCS NOKOSIEHUSIMUN.
HenpepsbiBHbIE Moaenu BO3pacTHON
CTPYKTYpHbI. CTpyKTypHbIE Moaenu
nonynsaumn. Mogenwn B3aMMoLenCTBUS OBYX
nonynsauunin. OO6O6LLEHHbIE moaenun
B3aMMOOENCTBUS OByX BUOOB.

JnHaMuyeckme pexuMmbl B MHOMOBUAOBBLIX
coobliectBax. [uHamuka  YernoseyvecKow

nonynsauun. OrpaHunyeHHbIn pocCT.
YpaBHeHne  depxronbCTa. Knaccuueckne 2 3 40
mogenu Jlotkm u BonbTepa. Peakunsa
Benoycosa-XXaboTunHckoro. Mopenun

aKonormyecknx coobulects. KayecTBeHHble
(6asoBble) Mopenun. HeorpaHUYeHHLIN POCT.
mobGanbHble Mmogenu. Mopgenu passuTus
obwectBa. Mopgenb «npegensl  pocTay.
Ontumnctmnyeckas mopens KaHHa n mopgenb
len. Mogenb B3aMMOCBA3€eMN Mexay
NpUPOAON, HaceneHuem, npPou3BOACTBOM U
WHCTUTYanbHbIMWU CTPYKTYPaMMU.

Pasgen 2. MopgenupoBaHne B nNpUPOLHO-
TEXHUYECKUX CUCTEMAX




Tema 3. Martematnyeckme MeToabl W
KOMMbIOTEPHbIE MpOrpamMMbl peLleHus 3agad
O nepeHoce 3arpsasHEeHMn B OKpYXatollen
cpege

MoHATMA NPUPOOHO-TEXHUYECKMX CUCTEM Kak
06bekToB ans MOOEeNUPoOBaHUS.
KoMMNOHEeHTHI npupoaHo —TEeXHNYECKNX
cuctem. Pacyét TennoobmeHa B noxe
BOAOEMA.

PacyeT  TenmonepeHoca B BOOOTOKE. 2 3
TeopeTunyeckune OCHOBBI nepeHoca
3arpsasHsaoWmMx BewecTs. MeTtogbl pelueHust
onddpepeHumanbHbIX ypaBHEHUN.
paHnyHble M HadvanbHble ycnosus. MeToa
KOHeYHbIX pasHocTen. OCHOBHble ypaBHeHUs
nepeHoca BeLlecTsa.

30 ra

Tema 4.
cuctem

BanaHcoBble moaenu 3arpsA3HSAOLLMX
BewecTB. PacyeT HopmaTVMBOB [OMYCTUMBIX
BO3[EVCTBUN, pacyeT anddysHoro
ynpaBnsiemMoro U HeynpaensieMoro CToKa,
6anaHcoBble mMoaenm NoCTyneHns 2 3
3arps3HAOLLNX BELLECTB. Cuctemsl
noaaepXKu NPUHATUSA ynpaBneH4YecKmx
peLleHnn.

Mogenn n PUPOAHO-TEXHNYECKUNX

15

Utoro B cemecTpe (Ha kypce ansa 3A0) 8 12

120

KoHcynbTaumMm 1 npoMexyTouHas

atTectaums (3ader) 025

Bcero koHTakTHasa pa6ora u CP no

20,25
AncumnnuvHe

120

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoektupoBaHune y4yebHbIM MnaHoM He nNpegycMOTPeHo

5. ®OH OLEHOYHbLIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHune nokasarenewn, KPUTEPUEB U CUCTEMbI OLLlEHUBAHUA pe3yNbTaToB 00y4eHus

5.1.1 NMoka3aTenun oueHNBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
MokasaTenu oLeHnBaHNs pe3ynbTaToB 00yYeHMs
KOMMNEeTeHUMmn cpeacTea
[leMoHCTpUpyeT  3HaHMEe  MOOENMPOBaAHUSA  CMOXHbLIX  MPUPOLHO-
TEXHUYECKNX CUCTEM MpPU  PasNUYHbLIX YPOBHSAX  AHTPOMOrEeHHOro
- Bonpochl yCTHOro
BO30ENCTBUSI.
. cobecenoBaHust
MK-2 Peanusyetr wmeTogMKW, NO3BOMSKOLME OLEHMBATb BO3AENCTBME Ha HoaKTUKO-
OKPY>KaIoLLLY0 cpeay NiaHMpyeMon AeaTeNbHOCTM YeroBeka. P
o . OpPUEHTUPOBaHHLIE 3a4aHus
MpoBOANT 3KOMOMMYECKMIA aHanu3 npegnaraeMblX MeponpuaTUn npu
NPOEKTUPOBAHUUN N PEKOHCTPYKLIMN MPON3BOACTB.

5.1.2 Cuctema n KpuTepumn oLeHNBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTU KOMMNETEHLMI

LLIkana oueHnBaHUsA
YcTHOe cobecenoBaHmne

MucbmeHHasn paboTa

Obyyvatomics nokasbiBaeT
BCECTOPOHHEE U Mybokoe  3HaHue
OCHOBHbIX 3aKOHOMEpHOCTel, CcBOOOAHO

SaqreHo OPUNEHTNPYETCA B OCHOBHbIX MOHATUAX,

TepMunHax n onpegenexHnax; ycBoun
OCHOBHYKO M 3HakOM C AOMNOJSTHUTENbHON

MpaBunbHo nogobpan anroput™M  peLleHus
npegnaraeMmomn 3agauu, nposern
HEO6XO,EI,VIMbIe Bbl4YUCINEHNUSA, KOPPEKTHO

WHTEpNpeTMpOoBan pesynbTaThbl.




nuTepaTypoun.

He 3a4teHo

OO6yyvaomncs He WMMeeT [OCTaTO4YHOro
YPOBHSI 3HAHUS AWCLUMMNINHBLI, HE MOXET
chopmynupoBaTtb OCHOBHblE
3aKOHOMEpPHOCTU  AMCUUMMUHBI,  NOXO
OPUEHTUPYETCA B OCHOBHbIX MOHATUSAX W
onpeaeneHunsix; nrnoxo 3HaKOM c
OCHOBHOW nuTepaTypoun; [nOonyckaeT npwu
OTBETE Ha 3a4yeTe CYLECTBEHHble OLUMOKM
MW HEe MOXET YCTpaHUTb WX Jaxe nof
PYKOBOZCTBOM npenogasarens.

npenoaasarend.

5.2 TunoBble KOHTPOSNbHbIE 3aaHUA UNN UHbIE MaTepuarnbl, He06xoAuMbIe AN OLEHKN 3HaHUN, YMEHUN,
HaBbIKOB U (UNK) oNbiTa OEeATENbHOCTU
5.2.1 NepeyeHb KOHTPOSbLHbLIX BOMPOCOB

Ne n/n | dopMynNUpoBKN BONPOCOB

Kypc 2

Llenu, 3agaym n ocobeHHOCTU MOAENNPOBaHNS B 3KOJOTMN.

I'Ipeg,meT n 3agayvn Teopun CUCTeMm. OCHOBHbIE NOHATHUS: cucrtema, SreMeHTbl.

CucTtemHbIn aHann3. OCHOBHble 3Tanbl CACTEMHOIO aHanusaa.

Obuwas cxema MaTemMaTUYECKOrO mMoaennpoBaHuA.

OcHoBHbIe aTanbl MoaennpoBaHuA, X B3aMMOCBA3b.

Knaccudukaums sagady 1 METO40B MOAENNPOBAHNS.

3MﬂVIpVIKO — CTaTucTn4eckme moaenu. CyLLI,HOCTb, onpepeneHnua, KJ'IaCCVI(*)VIKaLMﬂ.

OnTMMN3auUMOHHbIE 1 UrpoBble MOOENTN B 3KOJTOTMNN.

OO (N[O BD]|WIN|—~

dusnyeckme moaenu. npaKTVI‘-IeCKOG npuMeHeHune npun moaennpoBaHn pycrnoBbIiX NpPoLEeCCOB.

10 MoHATNE CNOXHOCTN 3KOCUCTEMBI. CTPYKTYPHOE M MOPGOSIONMYECKOE ONMMcaHne SKOCUCTEMbI.

11 MeTogonornyeckme ocHoBbl MOAeNMpoBaHusA. CpaBHUTENbHbBIA aHaNn3 MateMaTU4eCcKkMx METOLOB B
3KONOTnMm.

12 Mopgenu akocuctem. KayecTBeHHbIE MOAENM.

13 OunHamnyeckue mogenu. uHamuka nonynauyui. JinHenHaa mogens ABYX NONYNsLUMNA.

14 OunHamnyeckune mogenu. [uHamuka nonynauyuin. HenvHenHas moaene ABYX NONYNAUUA.

15 OunHamnyeckune mogenun. Mogens passutusa anngemuu.

16 BbazoBble Mogeny nonynsauMoHHOW AnHaMuKK. [JuHaMmuka YyenoBeveckon NonynsaLum.

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

18 CtoxacTtnyeckue mogenu. Metoabl OLEHKM CrydariHbIX NONyNsAUni.

19 MeToab! peweHns 3agady. AHanMTUYEeCKU, YNCTIEHHBIN.

20 KonnyectBeHHas oueHKa MHOrohakTOpPHbIX BO3AENCTBUI B 9KOSIOMMYECKOM MOAENUPOBAHNN.

21 MpumeHeHne MeToaoB CXeMaTEXHUYECKOrO MOAENMPOBAHUS B 9KOMOMMN.

22 AHanuTn4eckme n UMMTaLMOHHbIE Modenn B akosiormm. OcobeHHOCTU.

23 KoHeuHOo-pa3HOCTHbIE CXxeMbl pelleHns auddepeHumnanbHbix ypaBHeHUN. PacueT konebartensHbix
npoLieccoB.

o4 KoHeYHo-pa3HOCTHbIE CxeMbl pelleHnsa auddpepeHumnanbHbIX ypaBHeHMI. PacyeT nepeHoca Tenna B fioxe
BogoeMa.

25 CoBpeMeHHoe nporpaMMHoe obecrneyveHne npu 3KONOrMYeCcKoM MOAENMPOBAHNN.

26 MopgennpoBaHue nepeHoca 3arpa3HALLMX BELLECTB B NO43EeMHbLIX BOAaX.

27 KoHeuHO-pa3HOCTHbIE CXeMbl pelleHnst auddepeHumnanbHbIX YypaBHEHMI. MNepeHoC 3arpsisHSIIOLMX BELLECTB
B BOAHbIX OOBbEKTax.

28 Pa3paboTka reonHOpMaLNOHHbIX CUCTEM 1151 MOAENMPOBAHUS NPUPOSHO-TEXHUYECKNX CUCTEM.

5.2.2 TunoBble TeCcTOBbIE 3a4aHUsA

He npegycmoTpeHo.

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHUA (3afayuun, Kenchbl)

1. BblBeCTU NUHENHYI0 Modenb pasBUTUSA ABYX NONYNAUUNA.
2. BelBecTn Mofernb passBuUTUS SMMaemMnn B 3aMKHYTON CUCTEME.

He cmor pewuvTb nNpeanoXeHHylo 3agadvy, He
MOXeT  BOCMOSb30BaTbCA  MPeasioKEeHHbIMU
dopmynamMu, He B COCTOSIHUM  YCTpPaHUTb
nomapku naxe noa PYKOBOACTBOM




5.3 MeTogn4yeckue matepuansbl, onpegensiowme npoueaypbl OLLeHUBAHUA 3HAHUWN, YMEHUWN, BNageHumn
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn
3a40MKEHHOCTH

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLEro KOHTPOSS yCneBaeMOoCTH U NPOMEXYTOYHON aTTecTauumn obyvaromxca»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas + MNucbmeHHas + KomnbloTepHOe TeCcTUpoBaHme NHas

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

B TeyeHne cemecTpa BbINOMHAETCS KOHTPOrbHasi paboTa.

Ha noarotoeky gaetcs He 6ornee 45 MUHyT.

MpenogaBaTtenb, ANs yTOYHeHWUs rMybWHbI OBNaJeHWs mMaTepvanoMm, BrnpaBe 3agaTb AOMOMHWUTENbHBIN BONPOC
no NPONAEeHHOMY 3a CEMECTP KypCy.

6. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECIMNEYEHME OAUCUUNIIUHDI
6.1 YuebHasa nutepartypa

ABTOp 3arnasuve | M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yebGHasa nutepaTtypa
lNy6aps, 1O. B. BeeneHune B Mocksa: MHTepHeT- https://www.iprbooks
maTemaTuyeckoe YHuBepcuteT hop.ru/101993.html
MoAenvpoBsaHue MHdopmaLmoHHbIX 2021

TexHonorun (MHTYWUT),
An NMn Ap Megua

YepHukoBa, O. C.,|KomnbloTepHoe HosocnBupck: https://www.iprbooks
KapmaHos, B. C. MoZenpoBaHmne HoBocnbupckuin hop.ru/126562.htmi
rocyaapCTBEHHbIN 2021
TEXHUYECKUI
yHMBEpcuTeT

6.1.2 [lononHuTenbHasa y4yebHasa nutepartypa

AW, WnwkuH [n ap.] OueHka TEXHOreHHOro http://nizrp.narod.ru/
BO3OENCTBUS Ha  BOAHblE otvnvospgs.htm
00BbEKTbI C  MPUMEHEHUEM
reouHMOPMaLMOHHBIX
cuctem  [Tekct]:  yvebBHo-
meToguyeckoe nocobue

M-Bo obpasoBaHus 1
Haykn P®, CIMorTypri. — 2010
Chne.: cnertyprn

Bbeckna, M. M., | FeonHdopmaunoHHbie CankT-NeTepbypr: http://www.iprbooks
KypakuHa, H. W.,|cuctembl n TexHonormm Poccuicknii hop.ru/17902.htmi
Opnosa, H. B. rocyaapCTBEHHbIN 2010

rMApOMeTEOPOSIOrMYecKn
1 yHnBepcuteT

Boromonos, B. 1O.,|NHdpopmaunoOHHbIe http://www.iprbooks
Kosauek, A. B., | TexHonorum B cthepe| Tambos: TamboBCKuUiA hop.ru/99809.htmi
XopoxopuHa, W. B.,|akonoruyeckon rocyaapCTBEHHbIN 2019
CyBopoBa, K. A.,|6esonacHocTn TEXHUYECKNIA
Konbinoea, E. IO, yHuBepcuteT, 36C ACB
Kosaueka, A. B.
CaBnues, 0. I., | Qkcnnyartauus " http://www.iprbooks
Monos, B. K., | MOHUTOPUHT cuctem " Tomck: Tomckuin hop.ru/34737 .html
KyseaHos, K. U. COOpPYXEHWI NONUTEXHNYECKUN 2014

npvpoaoo0yCcTpocTBa n yHMBEpcuTeT

BOZ0OMNOMNb30BaHUSA

6.2 NepeyveHb NpodeccuoHanbHbIX 6a3 AaHHbIX 1 UHOPMAaLMOHHO-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




