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1. Mecto aucuunjunsl B ctpykrype OIIOIL: omrocumca x eapuamusnoii wacmu OI1OI],
A615emcs 0053amenbHoU 0Jisl 0C80EHU.

2. Bxoauble TpeOOBaHHS /Jisi OCBOEHHUS] JUCHUIUIUHBLI, NpPeABAPUTE]bHbIE YCJIOBHUS:
nepeueHb 0C80EHHbIX OUCYUNTUH

Bricmras maremaTuka

duzuka

OO01as XuMus

buomnorns

Kiumarosnorus ¢ ocHoBaMu METEOPOIOTUHU

I'maposnorus

ITouBoBeICHNE

3. Ilnanupyembie pe3yJbTaTbl 00y4YeHHMsI B pe3yJbTaTe OCBOEHHUSI JHCIHUILIUHBI,
COOTHeCeHHbIe ¢ TpedyeMbIMU KOMIIETEHIMAMH BHIMIYCKHUKOB

Komnerenuuun Nuaukaropsl (moka3aresn) IL1anupyemMsble pe3y/ibTaThl

BBIIIYyCKHUKOB AOCTH/KEHHUSI KOMIIEeTeHIIHit 00y4eHHs 10 JUCHHUILINHE,
(xoambI) CONPSIKEHHbIE C
KOMIICTCHIHSIMH

M-OIIK-3 M-OIIK-3.1 Brnaners Teopueil 1 HaBbIKaMU

MIPAKTUYECKOIO aHAJIM3a B
00J1acTH MaTeMaTHYECKOTO
MOJICJTUPOBAHUS B DKOJIOTUH
M-OIIK-3 M-OIIK-3.1 ‘VYMeTh IOHHMATh, U3JIaraTh U
KPUTHYECKH C ITOMOIIBIO
MaTeMaTUYECKUX METOI0B
aHaJIM3UpPOBaTh 0a30BYIO
nH(popMaIuo B 00JaCTH
SKOJIOTHH U
MIPUPOJIONIOIH30BAHUS
M-OIIK-3 M-OIIK-3.1 VYMeTh KOJIMYECTBEHHO
aHATM3UPOBATH ITOTYICHHBIC

PpaCUYCTHBIC U U3BCCTHBIC U3

JUTEPaTyphl Pe3yabTaThl O
MaTEMaTHYECKOMY

MOZACIINPOBAHUTIO B 3KOJIOTHH.

4. O0beM THCHUIUIHHBI 3 3.€., B TOM 4uciie 54 akaJleMHYECKUX 4acOB Ha KOHTAKTHYIO padoTy
oOydaromuxcsi ¢ mpernojaBareneM, 54 akaJeMHUYEeCKMX YacOB HAa CAMOCTOSTEIbHYIO paboTy
oOydJaronuxcs.

5. @opmart 00yueHHs1 OUHBIN



6. Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE IO pa3aejaM U TEMaM, ¢ YKA3aHUEM OTBCACHHOI'0O Ha HUX KOJUYECTBA aKaACMHUYCCKUX

4acCcoB, U BU/bI y‘leGHLIX 3aHATHH

Bcero B Tom uucie
(4aceI) KonraktHas padora CamocrosiTesibHast padoTa o0y4yarouerocst
(padoTa BO B3aMMO/1eifiCTBMH C NpenojgaBarejemM)
HaumenoBanue u
KpaTKOE CoepRanue o o ° ° Bcero Bcero
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Yacrs |. 53 18 9 27 26
Benenue 11 4 2 6 5
Tewma 1 3 2 2 1
Tewma 2 4 1 1 2 2
Tewma 3 4 1 1 2 2
®opmMma TEKyIeH VY CTHBIN ONIPOC B PAMKax 3aHATHM CEMUHAPCKOr0 TUIIA
aTTECTaluy 110 pa3zely
Pazgen 1 8 2 2 4 4
Tema 1 5 1 1.5 2.5 2.5
Tewma 2 3 1 0.5 1.5 1.5
dopma TEeKyIen
aTTeCTalluy 10 pasaeny
Paznen 2 12 4 2 6 6
Tema 1 5 2 0.5 2.5 2.5
Tewma 2 3 1 0.5 1.5 1.5
Tema 3 4 1 1 2 2




dopma TEeKyIIeH VY CTHBIN ONMpOC B paMKax 3aHSATHN CEMUHAPCKOTO TUIIA

aTTeCTalluy 10 pa3lieny

Pasznen 3 16 6 2 8 8
Tema 1 S) 2 0.5 2.5 2.5
Tewma 2 6 2 1 3 3
Tema 3 5 2 0.5 2.5 2.5
®opmMma TEeKyIlEeH VY CTHBIM ONPOC B PAMKax 3aHATHN CEMUHAPCKOr0 TUIIA

aTTecTaluy 10 pasaeiy

Paznen 4 6 2 1 3 3
Tema 1 6 2 1 3 3
®opma TEeKyIen VY CTHBIM ONPOC B PAMKax 3aHATHM CEMMHAPCKOT0 TUIA

aTTecTaluy 10 pasaeiy

Yacrs || 53 18 9 27 26
Beenenue 2 1 1 1
dopma TEKyIIeH VY CTHBIN ONPOC B paMKax 3aHATHI CEMUHAPCKOrO THIIA

aTTECTallMy 110 pa3zieny

Pazpen 1 3 |2 | | |2 | |1
®opma TEeKyIeH VY CTHBIN ONPOC B paAMKax 3aHATHI CEMMHAPCKOT0 THIA

aTTECTAalluy 110 pa3lieny

Paznen 2 16 6 2 8 8
Tema 1 6 2 1 3 3
Tema 2 5 2 0,5 2.5 2,5
Tema 3 5 2 0,5 2.5 2,5
®opmMma TEKyIIeH VY CTHBIN ONIPOC B PAMKaXx 3aHATHI CEMUHAPCKOro TUIIA

aTTECTAal[My 10 pa3lieny

Paznen 3 8 2 2 4 4
Tema 1 4 1 1 2 2
Tema 2 4 1 1 2 2
dopma TEeKyIen VY CTHBIN ONPOC B paMKax 3aHATHI CEMHUHAPCKOT0 THIA

aTTeCTalluy 10 pa3lieny

Pasgen 4 8 3 1 4 4
Tema 1 8 3 1 4 4




dopma TEeKyIIeH
aTTecTalluy 10 pa3aeny

VcrHBIN OIIpOC B paMKax 3aHATUH CEMHUHApPCKOI'o TUIla

Pasnen 5 10 3 2 5 5
Tema 1 3 1 0,5 1,5 1,5
Tewma 2 3 1 0,5 1,5 15
Tema 3 2 0,5 0,5 1 1
Tema 4 2 0,5 0,5 1 1
dopma TeKyIIeH VY CTHBIN ONPOC B paMKax 3aHATHI CEMUHAPCKOrO THIIA
aTTECTalluy 10 pa3zieny
Pasznen 6 6 2 1 3 3
Tema 1 3 1 0,5 1,5 1,5
Tewma 2 3 1 0,5 1,5 15
®opma TEeKyIen VY CTHBIM ONPOC B PAMKax 3aHATHM CEMMHAPCKOr0 THIA
aTTecTaluy 10 pasaeiy
[TpomexyTouHas 2
aTTecTanus - SK3aMeH
108 36 18 54 54

Hroro:




IHoapoOHoe conep:xanme pa3ieioB U TeM TUCHUIINHBI:

Yactp 1. BBenenue B MaTeMaTH4ecKOe MOIeJIMPOBaHMeE.

BBenenue.

Tema 1. MeToao0s10rusi MATEMATHYECKOTO MOAeJIMPOBAHHUSA.

Marematu3anuss Haykd. OCHOBHbIE TMOHATHS  CUCTEMHOro aHaiu3a. (OCHOBHBIE
METOJO0JOTUYECKHE TMPHUHIMIBI MOJEIUPOBAHUSA. AHATOMHUS MATEMaTHYECKUX MOJCIIEH.
BoeruncnurenbHbiii dkcnepumenT. Llenn monenupoBanusi. OCHOBHBIE XapaKTEPUCTUKU MOJENEN
(pealuCTUYHOCTh, TOYHOCTH, OOLIHOCTb, MOIYJIBHOCTb, CIHOCOOHOCTh K KA4€CTBEHHOMY U
KOJIMYECTBEHHOMY Pa3BUTHIO).

Tema 2. Cieunuka 3K0CHCTEM U MOYB KAK 00bEKTAa MOJAeJIMPOBAHHUA.

Crnenuduka TOYB U  IKOCUCTEM, Kak o0O0bekTa MojenupoBaHus. OTKPBITOCTb.
MHoOrokoMnoHeHTHOCTb. CJIOKHBIM XapakTep B3aMMOJCHCTBUS C OKpYXKAlOIIeHl Ccpeaoi.
Hunamuunocts.  HenuneliHocts.  Mepapxuueckass — opranuzamus.  [IpoctpaHcTBeHHas
HEOJHOPOJHOCTh. KOHTPUHTYUTUBHBIN XapakTep peakiuu Ha BHEITHUE BO3CHCTBHUSL.

Tema 3. OcHOBHBIE THIIBI MATEMATHYECKHX MOIEJICH.

Knaccudukanus sxonorudeckux wmoxenerr (Pemopos, ['mnpmanoB (1980); PusHMYEeHKO
(2002); Jorgensen (2008)).

Pa3nen 1. [Ipouenypa Moae iMpoOBaHUSA CI0KHBIX JTMHAMUYECKHX CHCTEM.

Tema 1. [Ipoueaypa moeTupOBaHUS.

[TocTanoBka 3amauyu; BBIOOP OOBEKTA HWCCICAOBAHUS M OINPEACIICHUE €ro BPEMEHHBIX U
MIPOCTPAHCTBEHHBIX T'PaHHUIL; cOOp HEOOXOAMMBIX NAHHBIX U OIICHKA UX KauyecTBa; BHIOOp THUIIA
MOJIeIM; KOHIENTyalnu3alus Mojenu; Qopmanusanus MOJeNHu; BbIOOp MeToAa pelIeHUS;
peanu3anus MOJENW; BepUPHUKAlUs MOJENH;, aHaJu3 YyBCTBUTEIBHOCTH; KaJUOpOBKa;
MIPOBEPKA; 3aAKITFOYUTEIbHbIN CUHTES.

Tema 2. UcTOYHUKH HeoNpPeaeIeHHOCTH B IKOJOTHYECKHX MOEsX.

[IpoctpanctBenHas BapuabenbHOCTh. CTpykTypa Mojaenu. Breibop crieHapus. Bxonsl u
napameTphl.

Paznen 2. Cratnueckue HW jJAuHaMuyeckue wmojaeau. KadecTBeHHble MeTOAbI
UCCJIeIOBAHMS TUHAMUYECKUX MO/IeIei.

Tema 1. CTaTnueckne H AMHAMHAYECKHE MOEJIH.

Craruueckue monenu. llpencrapnenne ctaTHdecKux MojeNel B BUJI€ MOTOKOBBIX JUArpaMm
U MatpuyHou ¢opme. JIOCTOMHCTBA M HENOCTAaTKH CTAaTHYECKHX Mojeiei. luHamuueckue
Mozenu. Toueunsle Momenu. Mcnonb3yeMblld MareMaTHYeCKUM anmapar. Y4YeT BPEMEHHOU
Uepapxuu  TpoueccoB  («OBICTpBIE»  «CpEIHUE» U «MEHJEHHBIE»  IEepEMEHHBIE).
[IpocTpaHcTBEHHO-pacIpeAeIeHHbIE TUHAMUYECKUE MOAEIH. Vcrnob3yemMblil MaTeEMaTHUYECKUIA
amnmapart. JJocTOMHCTBA M HEIOCTATKH TMHAMUYECKUX MOJICIICH.

Tema 2. KauecTBeHHOE HCCIe0BAHNE TUHAMHYECKUX MO/IeJIei.

Hunamuueckue mojaenu. [Ipocreiimme npumepbl AMHaAMUYECKUX Mojeneil. KauecTBeHHbIE
METO/bl UCCJENOBAHMUS JUHAMUYECKUX Mojeneil. JIuHeliHble AMHAMUYECKHUE MOJEIH.
NnntocTpaTuBHBIN NpuMep: KauyeCTBEHHOE HCCIEIOBAHME JMHEWHOM MOJIETU KPYroBOpoTa
yriepoja.

Tema 3. HemHeliHbIe JTUHAMUYECKHE MOICJIN.



OcoOCHHOCTH JWHAMUKH HEIUHEWHBIX cucTeM. [Ipocteifimme mnpuMepsl HETUHEHHBIX
JUHAMHAYECKUX Mozenei. MIImocTpaTUBHBIA IpUMEpP: KAa4eCTBEHHOE WCCICAOBAHUE CEPUH
HEJIMHEMHBIX MOJIENIEH KPYrOBOPOTA YIJIEPOIa.

Pa3nes 3. Buoreoxummuueckne MoaeJiu.

Tema 1. Dranbl pa3BUTHS MaTeMAaTHYeCKHX Mojeedl OHOreOXMMHYECKHX LHMKJIOB
jieMeHTOB. Kitaccupukanus mojgesiei.

Kparkoe ucropuueckoe BBenmenue (mepsbie moxenu; 30-40 romer; 70-e romsr XX Beka;
coBpeMeHHbI mepuon). Krnaccuduxamus wmonenei: MHKpPOOHBIE, MOJENH  Pa3IOKEHUS
MOJICTUJIKH; TIOYBEHHbIE, AKOCHCTEMHBbIe, TioOanbHble. OCOOEHHOCTH OHOTCOXUMHUYECKHX
MoJieNieli B 3aBUCUMOCTH OT MPOCTPAHCTBEHHO-BPEMEHHOTO MacITada.

Tema 2. MoaenupoBanue JMHAMHKH OPraHUYeCKOI0 BellecTBA M0YB.

OcHOBHBIE MOAXOABI K MOJEIMPOBAHUIO JWHAMUKM OPraHUYECKOTO BEIIECTBA I10YB.
[Ipouiecc-opueHTUPOBAaHHBIE U OPraHU3M-OPUEHTUPOBAHHBIE (MOJIETM THUIIEBBIX IIETEH)
mozenu. [Ipouecc-opuentupoBannbie Mofenu. KoHuentyanbHble MyJbl B MOJAEIAX JTUHAMHUKA
OpPraHMYECKOTO BEIIeCTBa MOYB M u3MepseMble (pakuuu. [Ipobrema sKcIepuMEHTAIBHOTO
oOecrnieueHrs ¥ MPOBEPKU MOJeNel TUHAMUKU OpraHM4ecKoro BeIlecTBa Mmo4B. Pexyrupytoriue
byHKIMY (TeMIepaTypHblil pakTop, GakTop BIAKHOCTH, TEKCTYPHBIN (PaKTop), UCIIOIb3yeMbIE B
MOJIESIX JUHAMHUKN OPraHUYECKOT0 BEIIECTBA IIOYB.

Tema 3. UcTOYHNKH HeoNpe/ieJIeHHOCTH B MOAe/ISIX O0MOre0XUMHUYeCKUX IUKJIOB.

Heonno3naunsiii BbiOOp mynoB. llomck cBsizeil Mexay wH3MepsieMbIMH (paKIUIMHA U
KOHLENTYalbHBIMU IYJaMHM MOJIEJE€H Kpyropopora yrieponaa. HeompeneneHHOCT B
omnpeneneHun CTpykTypbl moaenet OB mous. [IpoTMBOpeunBBIE JaHHBIE O TEMIIEpaTypHOU
YyBCTBUTEIBHOCTH Pa3HbIX IYJOB OPraHUYECKOIO BelllecTBa MoYB. Mcrnonp30BaHUM MoOzEned B
Macimrtade OTJIIMYHOM OT TOro Il KOTOPOrO OHU ObUIM pa3BUTH. BXoIHbIE HaHHBIE H
napameTpsl. [IpoGnemMa mpOCTpaHCTBEHHO- BpPEMEHHOrO0 MacmiTaba MpU MOJIECIUPOBAHUU
OMOreOXMMHUYECKHX ITUKIIOB.

Pa3nen 4. Mogenu nenorenesa.

Tema 1. OcHOBHBIEC THIILI MOJEJICH MEAOTeHe3a.

®dakTopHBIE MOJEIU. DBOIIONUOHHBIE Mojenu. [Ipoueccusie monenu. [Ipumepsr Mopenei
negorere3a. Mojens amoBrabsHOTO nporecca. Mojaens SOILGEN.

Yacrsp |1. MaTeMmaTn4eckoe MoJeTHPOBaHNeE B IKOJIOTHH.

Beenenue.

MeTton MareMaTHuuecKoro MOJIEIMPOBAHUS B SKOJOTUHM KaK MHCTPYMEHT HCCIEAOBaHUS M
IIPOrHO30B.

Pa3nes 1. DineMeHTHI TeOpUH KOJTeOAHMIA.

KauecTBeHHbIN aHamu3 cucteM Aud@epeHnanbHbIX ypaBHeHUH. CTallnoHapHbIe COCTOSTHUS.
N3oknunbl. ['maBHble M30KJIMHBL. OcoOble TOYKH: LEHTP, YCTOMUMBBHIN y3€l, HEYCTOWYUBBIM
y3en, ycTOW4uBbIi (GOKyCc, HeycToW4YuBbIN (okyc, cemno. Ilpenenpubie 1ukiabl. CTpaHHBIC
arTpaktopbl. Cenaparpucsl. @azoBas Tpaekropus. Pa3oBblil nopTper. Pa3oBoe MPOCTPAHCTBO.
®a3zoBblii casur. [Tapamerpuueckuii moptper cuctemsl. budypxanus.

Pa3nes 2. MaremaTnueckoe MOJeJIMPOBaHNE JMHAMMKH IOITYJISIIIUH.

Tema 1. OnuHOYHAS MOMYJIANMS.

Mogenu AMHAMUKY OJIMHOYHOM MOMYJSIIIMK C HENIPEPhIBHBIM pa3MHOXKEHHEM. Pok1aeMoCTb.
CmeptHOCcTh. KoadduuueHnt pa3MHOXKEHHS. OKCIMOHEHLIMAIbHBIA pocT. 3akoH ManbTyca.
Mopens ®epxtonscra. Jloructuyeckuii poct. EmxocTs cpempl. - u K-ctparern. Mopenu
npomebicia. [TocTOSTHHBIN 1 0JIEBOM TPOMBICEIT.



MareMaTrnueckne MOJeI B MUKpoouroaorun. Moaens MoHo.

Teopust xemocrata. CkopocTh paz0aBieHHs, BpeMs yIBOCHHS, TOYKAa BBIMBIBAHUS.
JIByxBo3pactHas Mmozaens H.B. CrenanoBoii.

Marpuynbsle MOACIM IUHAMUKH OJMHOYHBIX IONYJSIUNA C BO3PAaCTHOM CTPYKTYpOH H
JTUCKPETHBIM pa3MHOkeHueM. Marpuma Jleciu. Oddekr 3anasapiBanus. Bo3HuKHOBeHHE
Kosie0aHU YUCICHHOCTH.

Tema 2. B3aumojgeiicTBue MOIMYJISIIAIA.

Mopenu B3auMoaeicTBUs monysnuid. OOmUNA BHUII CUCTEMBbl ypaBHEHUH, OMMCHIBAIOIICH
B3aUMO/ICHCTBUE IBYX BUJIOB.

Cucrema ypaBHEHUH «XHUIIHHUK-)epTBa» B. Bombreppa. OcoOble TOUKH, X YCTOHYHMBOCTB.
®a3oBblif TOPTpET cucTeMbl. Bo3HHKHOBeHHE aBTOKONeOanuii. @opmMa npenenbHOro MUKIa mpu
Pa3IMYHOM YPOBHE IOCTYIUIEHUS PECYPCOB B CUCTEMY.

Cucrema ypaBHEHUN «XMIIHUK-)XEPTBa» MPHU HAJIIMYUU BHYTPUBUAOBOU KOHKYPEHIIUU CPEaU
xepTB. CrucreMa «XUIIHUK-KEPTBa» B YCIOBHUAIX IPOTOUYHOTO KYJIbTUBATOPA (XEMOCTATA).

Cucrema ypaBHEHUH, ONMUCHIBaIONIasi CUMOMOTHYECKOE B3aMMOJEWCTBHUE IBYX BHIOB (a) B
OTCYTCTBHE BHYTPUBHIOBOI KOHKYPEHIIMH U (0) IPpU HAJIMUYWUU BHYTPUBUIOBON KOHKYPEHIUH.

Cucrema ypaBHEHMH, ONMCHIBAIOIIAS] KOHKYPEHIMIO ABYX BUAOB. [lapaMerpuyeckuii mopTper
cucreMsbl. TpurrepHoe nepeKiIoyeHue.

B3aumoneiicTBue Tpex TOMyJSIUA B CUCTEME «XHIIHHUK-IBE >XEPTBBI» () B OTCYTCTBHUE
KOHKYPEHLIUU CPEU >KePTB U (0) pH HATMYUU KOHKYPEHLIUU CPEU KEPTB.

Tema 3. [IpocTpancTBeHHbIE 3 (PeKTHI.

BoO3HUKHOBEHHE CTPYKTYp B NPOCTPAHCTBEHHO-PACIPEIECICHHBIX cHUCTeMax. buiokaibHas
CHUCTEMa U €€ IOBEJICHUE MPU Pa3IMYHOM HHTEHCUBHOCTH MUIPALMH KEPTB MEXKIY ABYMS
MECTOOOUTAHUSMU U TPU PA3IUYHBIX YPOBHIX BHYTPUBUIOBON KOHKYPEHIIUU CPEIH KEPTB

Pa3znea 3. Moaesu rj100ajibHOr0 pa3BUTHS.

Tema 1. JlokaJabHBIE MOJEJIH,

MopenupoBaHue  3KOJIOTO-DKOHOMHUYECKOTO  B3aMMOJEHCTBHS HAa  OCHOBE  CHCTEM
mubdepeHIMaNbHbIX ypaBHEHUH.

Mogemu JIx. ®oppecrepa «Mup-1» u «Mup-2». OCHOBHbIE KOMIOHEHTHI Mojieru. OO0t
BUJI ypaBHEHHMI. 3aBUCUMOCTh POKIa€MOCTH M CMEPTHOCTH (a) OT ypoBHs muTaHus, (0) OT
MaTepuaIbHOTO YPOBHS KHU3HHU, (B) OT IUIOTHOCTH HacejeHus, (I) OT YpOBHS 3arps3HEHUS.
OCHOBHBIE pE3yJIbTATBl: KPU3UC MCTOILIECHUS PECypcoB; Kpu3uc 3arpszHeHus. ClueHapuid
rI100abHOTO PaBHOBECHSI.

Mopenes nHyneBoro pocta JI. Menoys3a. YcnoxxkHeHHE CTPYKTypbl Mojenu «Mwup-3» 1o
CpaBHEHHUIO ¢ Moaensimu Poppecrepa.

Tema 2. IIpocTpaHcTBeHHO-pacnpe/ieJieHHbIE MO/EJIH.

IIpocTpaHCTBEHHO-pacIpeesieHHass MOJENb OpraHu4yeckoro pocra Mecaposuua-Ilecrens.
Pernonanpusiii moaxoa. OcHoBHBIE 0I0kH Mojenu. OCHOBHBIE PE3YNbTaThl U UX OTIUYHE OT
nporuo3oB doppecrepa u Menoysa.

Pasznen 4. I'modanbHbIe KJINMAaTHYECKHE MOJEIH.

Mogenpb «1aepHON 3UMBDY.

CueHapuy TUHAMHUKA aHTPOTIOTEHHBIX BHIOPOCOB MAapHUKOBBIX ra3oB B TeueHue 21 Beka (1o
nokinany MexnpaBUTeILCTBEHHON TPYIINbBI SKCIEPTOB 10 U3MEHEHHIo Kiumata, 2007)

Mopenu o6mieit mupkynsiiuu atMochepsl. OCHOBHBIE TIPOIECCHI, MOIECTUPYEMbIE B MOJCIIH
obmelt nUpKyISIUu atMocepsl U okeaHa MHcTuTyTa BBIMHMCIWTENbHOW Marematuku PAH.
[Iporunos u3menenus kimmMara i crieHapus A 1B, nomydennsiii Ha 6aze MOITAO IBM PAH.



Mopens «Knumar - yraeponsbiii mukin» Ha 6aze MOILIAO MIBM PAH. OcHoBHbIE 0510KH
MOJIeJId, OCHOBHBIE IPOILIECCHl, OCHOBHbIE ypaBHeHUs. [IporHo3 conepxkaHusi yriaepoja B
OCHOBHBIX 9KOcHcTeMax Juis cueHapus AlB.

Mogenn «KJIMMaT-030H» U «KiauMaT-meran» Ha 6aze MOLIAO IBM PAH. OcHoBHbIE 010KH
u nporiecchl. [IporHo3 comepkanust MeTana B atmocdepe s cieHapus AlB.

Paszgean 5. UMuTaniuoOHHOE MO/IeJIMPOBAHUE IKOCUCTEM.

Tema 1. O01ue MOAXOALI.

OOmas OJ0OK-CXeMa HMHMTALMOHHBIX MOJENEH 3KOoCHCTeEM. bHoTHueckMii, aOMOTHYECKUH,
KIuMaTH4eckui 61oku. O0111as cxema MOTOKOB BELIECTBA U SHEPTUHU B dKocucTeMe. J(narpaMMbl
JIx. @oppecrepa. Ilpunnun nmumuTHpyOmux (akropoB. OyHKIMK OTKIWKA. PerpeccrnoHHBIC
mozend. CTaTUCTHYECKME HWMHUTATOPbl Kinmara. llenu mporHo3Horo MopenupoBaHus: (a)
MPOTHO3 OTKJIMKA YKOCUCTEMBI HAa M3MEHEHHE €€ CTPYKTYPHI; (0) IPOrHO3 OTKJIMKA YKOCHCTEMBI
Ha U3MEHEHUE BHELIHUX YCIOBUH.

Tema 2. Arpo3K0OCHCTEMBI.

MuTanimoHHoe MojaenupoBaHue arposkocucteM. [louBeHHBIN 070K, BereTallMOHHBIN OJIOK,
MeTeoOnok. Llenn MoaenupoBaHus, OCOOCHHOCTH MPOAYKIIMOHHBIX Mojenei. Mogenu
SOYMOD, CUMOHA, AGROTOOL.

[IporHo3 nmoBeneHust CEIbCKOXO3SICTBEHHBIX YKOCUCTEM B YCJIOBUSIX BO3MOXKHBIX U3MEHEHHI
kiaumara. [Ipoekt «PESETA» u ero ocHOBHBIE pe3yabTaThl sl arposkocucTeM. IMuTannoHHas
cucrema «Knumar-nousa-ypoxait» BHUWCXM u nporsHo3bl M3MeHEHUN POJYKTHUBHOCTHU
OCHOBHBIX CEJIbCKOXO3SIMICTBEHHBIX KYJIBTYp NPHU OXHAAEMBIX HM3MEHEHHUAX KiIUMaTa s
pa3JIUYHBIX PETHOHOB PD.

Tema 3. JlecHble 3KOCHCTEMBI.

MMutanoHHbIE MOJENM JIECHBIX 3KocucteM. llenn mopenupoBanus. fpycHo-mMo3anvHas
koHuenmus. [IpoctpancTBeHHO-pacnpeenentbple ran-mMoaenu. 3D-Busyanuzanus pe3ynbTaToB
pacuetoB. Ctpykrypa moaenun Mixfor-3D u mpumep ee HpUMEHEHHs JJIsi OLEHKH BIIHSHUS
BBIDYOKM Jleca Ha MHKpOKIMMAaT dsKocucteMbl. Monens EFIMOD, ee ocHoBHBIE O5oKH U
nporiecchl. MoiemupoBaHue peaKkIuu JECHBIX IKOCUCTEM Ha BO3MOKHBIE U3MEHEHHUS KJIIMMaTa.

Mogenu peakuuu OONOTHBIX dKocucteM Poccun Ha KIMMaTHYecKHE W3MEHEHHSI W
AHTPOIIOTEHHBIE BO3ICHCTBUSI.

Tema 4. BogHble 3K0CHCTEMBI.

HiMuTarimoHHble MoJIeN BOAHBIX dKocucTeM. Llenn monenupoBanus. OcoOOEHHOCTH Moenei
BOJHBIX 3KOcHcTeM. MMUTalMoOHHAs MoJenb 3KocucTeMbl HeBckoll ryObl DUHCKOTO 3aluBa.
MonenupoBaHue TUHAMUKY TOMYJSIIHA TPOMBICIIOBBIX THIPOOHOHTOB.

Pa3nen 6. MoaeaupoBanue TMHAMHKH OT/€JbHBIX BElIECTB B HA3eMHBIX IKOCHCTEMAX.

Tema 1. Yruepon.

MopgenupoBanue JWHAMHUKH YIiaepojJa B HA3€MHBIX HKOCHCTEMax TIPH  Pa3IUIHBIX
KJIMMAaTHYECKUX CIIeHapusx. Mojenn JWHaMHKH opraHudeckoro yriepoga Century, RothC.
[IporHo3 JuMHAMUKHM 3amacoB OPraHUYECKOTo Yriepoja MNaxXOoTHhIX 3emenb EBponeickoi
Tepputopuu Poccuu npu paznuyHbIX cucTeMax 3emiienenus. Mojelb TMHAMUKA OPraHUYeCcKOro
BEIIIeCTBA MOYB B JIECHBIX dkocucTemMax ROMUL.

Tema 2. 3arpsi3Hsilone BelecTna.

Mopenn JUHAMHKW 3arps3HSIONIMX — BEIIECTB B HAa3eMHBIX JKocHcTemax. llenm
MojenupoBaHus. JlnHaMuueckass MOJENb IHMKJIOB TSDKENBIX METALIOB ISl arposianamadToB
neBoOepexbs OKcKoro 0acceiHa.

Moaens TUHAMUAKHA Bics s MMHIIEBON CETH DKOCHUCTEMBI THUCTBEHHOTO Jeca.



7. MOHJ OLIEHOYHBIX CPEACTB A/l OlleHUBAHMS Pe3y/IbTATOB 00y4eHUs M0 AUCUMILINHE!

7.1. TunoBble KOHTPOJIbHBIE 3aJaHUSI WU MHBIE MATEPHAJIBI /ISl POBEJAeHUs TEKYIEro
KOHTPOJISI:

MareMaTnyeckoe MOACIIUPOBAHNE OMOTEOXMMUYECKUX ITUKIIOB.
Mopenu AMHaMUKH MOIMYJISIHM.

MoaenupoBaHue NpOIyKIIMOHHOTO MpoIecca.

I'noGanbpHBIE KIMMAaTHUYECKHE MOIEIIH.

MogenupoBaHue 3arpsA3HEHUM.

7.2. TunoBbie KOHTPOJIbHBIC BOIIPOCHI, 3a/IaHUHA WM HUHBIC MaTEPHUAJIBI JJIA IPOBECACHUA
HpOMe)RyTOqHOﬁ aTreCranmum:

Maremarusanus Hayku. CUCTEMHBIN aHaIU3, OCHOBHBIE MOHATHSA. MHOKECTBEHHOCTh MOJIENIEH.
WNuTtepnperanus moaenei. Bo3MoKHBIE 1IENM MOJAEITUPOBAHMUS.

AHaTtoMus MaTeMaTU4YCCKHX MOHGHCﬁ (HepeMeHHI)Ie COCTOsIHMA, BHCIIHHUC TIICPCMCHHLIC,
KOHTPOJUPYIONIUEC TICPEMCHHBIC, MATCMATHYCCKUC YPAaBHCHUA, NAapaMCTpPbl, YHUBCPCAJILHBLIC
KOHCT&HTBI). BreruucnurenbHbIH OKCIICPUMCHT 1 €Iro 10CTOMHCTBA.

OTanbl MOCTPOEHUSI MAaTEMATUYECKUX MOJICNICH CIIOKHBIX JTUHAMHYecKuX cucteM. IlocraHoBka
3a/1a4¥; BEIOOP OOBEKTa MCCIIEOBAHUS M ONPEACIICHUE €0 BPEMEHHBIX M MPOCTPAHCTBEHHBIX
rpanui]; cOOp HEOOXONMMBIX [AHHBIX M OIEHKAa HMX KauecTBa, BHIOOp THUIA MOJEIH;
KOHI[ENTYaTH3aIusl MOJeH; (opMaTu3aus MOJCIH;, BbIOOp METOJa PEIICHHUS;, pean3arus
MOJICeH; BepU(UKAIUS MOJEIH, aHallu3 YyBCTBUTEIBHOCTH, KaJIMOPOBKA, TIPOBEPKA;
3aKITIOYNTEIILHBIA CHHTES.

XapakTeprCcTHKa DJKOCHCTEM KaK OOBEKTOB MOJCIUPOBAHUS (CLOMCHOCHL, YEIOCHOCHIb,
IMEPONHCEHMHOCMb, OMKPLIMOCMb, CJLONCHOCIb  83AUMOOCUCMEUsL C OKPYHcarouei cpedoll,
OUHAMUYHOCMb,  UEPAPXUYHOCTDb,  UCHOPUYHOCTb,  HEIUHEUHOCMb,  KOHMPUHMYUHMUBHOE
noseoeniue).

Knaccudukanun MaTeMaTHYECKHIX MoJenen (uccneoosamenvcxue-npuxiaoHvle;
ananumuyecKue-aieopummudecKue; MUHUMAIbHble - UMUMAYUOHHbLE, TUHElHble - HeTUHEeUHbLe,
cmamuyecKkue -OuHamuyecKue, moueynvle- NPOCMPAHCMBEHHO-PACNPEOeNeHHble,
O0emepMUHUPOBaHHble- CMoxacmuyecKue).

OCHOBHBIE METOAOJIOTUYECKHE TPUHLIUIIBI MOJSITUPOBAHUS (IPUHIUIT UTEPATUBHOCTH; IPUHLIUAI
COOTBETCTBUS TOUHOCTHU U CIOXKHOCTH). XapaKTepUCTUKa MoJelnell (pealTucTHYHOCTb, TOYHOCTb,
OOIIHOCTb, HArJSHOCTh, MOIYJIBHOCTh, CHOCOOHOCTh K Kaue€CTBEHHOMY M KOJIMYECTBEHHOMY
Pa3BUTHIO).

Ananuz YYBCTBUTCIILHOCTHU U I(aJ'II/I6pOBKa MaTeMaTHYECKUX MOJCICH.

Yuer HCpapXrH XapaKTCPHBIX BPECMCH IIPU NMOCTPOCHHUU JUHAMUYCCKHUX MoAeTIeH. <<BLICTpLIe» n
«MCIJICHHBIC) IIEPECMCHHEIC.

Junamuueckue mozenu. Todeunsle (JIokaiabHbIE) Moaenu. Matemarnueckuit annapar. [Ipumepst
(Monen» Manbryca, Ilpocreiinnas nuHEHHas TUHAMHYECKAas MOJENb OTKPBITOW CHUCTEMBI).



[IpocTpaHcTBEHHO-pacIpeAEIEHHBIE MOAEIU. MaTeMaTUYeCKH anmapar.

KauecTBeHHOE uCCIENOBAHME IUHAMHYECKMX Monened. YcronuuBocTb. Meron JlsmyHosa.
KauecTBeHHOE Hccnen0BaHue JIOTUCTUYECKON MOJIEIH.

AHanmu3  yCTOMYMBOCTHM  MOJENH,  MNPEACTaBICHHOM  CHCTEMOM  JBYX  JIMHEHHBIX
g depeHraIbHbIX ypaBHEeHHNA. Tubl 0coObIx Touek. KauecTBeHHOE MCCliefoBaHNE TMHEHHOM
JBYXKOMIIOHEHTHOM MOJIEJIH TMHAMHUKN OPTaHUYECKOTO BEIECTBA ITOYB.

Henunelinple auHaMu4yecKkue CUCTEMBbI U OCOOEHHOCTH HX MoBeAeHus. CamoopraHu3zalus.
JluHamudeckuii Xaoc ¥ pyHIaMEHTAIbHBIC OTPAHNYCHUS B 00JIaCTH MTPOTHO3A.

Cratnueckue O6uoreoxummuueckue mojaenu. I'paduueckas u MaTpuyHas Gopma MpeacTaBICHUS
cTaTHYecKoi Moienu. JIOCTOMHCTBA U HEOCTATKU CTATHYECKUX OMOTCOXUMHYECKUX MOJIEIICH.

MaremaTtuueckoe MOACIIUPOBAHUC OHMOreOXNMHYECKUX OUKIIOB. I/ICTOpI/Iﬂ BOIIpoOcCa.
KJ'IaCCI/I(bI/IKaI_[I/Iﬂ MO,HeHeﬁ B COOTBCTCTBHMU C IPOCTPAHCTBCHHO-BPECMCHHBIM Macuradom
OIIMCBIBACMBIX ITPOLCCCOB.

MaremaTrueckue MoIeIu OMOTeOXUMHUYECKUX MUKIIOB. PoramcTenckas moaens (RothC).
Maremarnueckue Mouenu onoreoxumuueckux nukiios. Mozaeis CENTURY.

[IpencraBienne B OMOTEOXMMHYECKHMX MOJENSAX 3aBUCHMOCTH CKOPOCTH TpaHCHOpMAaLUU
OpPraHUYeCcKOTO BEIIECTBA OT yCIOBUH cpenbl. Penynupyromue yHKIuu.

MaremaTruueckoe MOACIMPOBAHUC OHMOTr€OXUMHYECKHUX IIUKJIOB. MI/IKpO6HI)I€ MOACIHN
PAa3JI0OKCHHA OPraHNYCCKOro BEIICCTBA.

OCHOBHBIE HAaNpaBJICHUs] Pa3BUTUS COBPEMEHHBIX MoJieslell OHOreOXMMHUYECKOrO IMKJIA
yriiepojia S3KOCUCTEMHOI0 M INI00aIbHOTO YPOBHEH.

Mogenu nUHAMHKKA OAWMHOYHOM momyssiuu. 3akoH ManeTtyca. Mogens @Depxronbcera.
Poxxnaemocts. CmepTHOCTE. KO uimeHt pazmuoxkeHnus. EMKocTb cpebl.

Mojaenu TMHAMUKH NOMYJIALIME C BO3PACTHOM CTpyKTypor. Marpuia Jleciu.

Mopenu nipomeicia. [IoCTOSIHHBIN U 10JIEBOM TPOMBICEIL.

Mogens «xuimHuK-xepTBa» B. Boabreppa.

Mopneinb «XHUIMHUK-KEPTBa» IIPU HAIMYUU BHYTPUBUIOBOW KOHKYPEHILIMH CPEIU KEPTB.
Mogens, onuceiBarolas KOHKYPEHIHIO IBYX BUIOB. [lapameTprueckuii OpTpeT CUCTEMBL.

Mopnenb, onuceiBaromias CUMOMOTHYECKOE B3aUMOJECIHCTBHE JBYX BHJIOB (a) B OTCYTCTBHE
BHYTPUBUJOBONH KOHKYpeHIMH M (0) MpU HaIMYUU BHYTPUBHUIOBOW KOHKypeHIHMH. OcoObie
TOYKH, UX YCTOWUMBOCTb. Pa30BbIi MOPTPET CUCTEMBI.

bunokanbHast MOZIEIb U €€ TIOBEACHUE IIPU PA3IUYHON UMHTEHCUBHOCTH MUTPALIUU JKEPTB MEXKIY
JBYMsI MECTOOOMTAHUSIMH U TIPU PA3IMUHBIX YPOBHSIX BHYTPUBUIOBOM KOHKYPEHIIMH CpEau
KEPTB.

MareMaTu4ecKkrue MOJIEIU B MI/IKpO6I/IOHOFI/II/I. Mogens MoHo.



Teopus xemoctata. CKOPOCTh pa3z0aBieHHsI, TOUKA BHIMBIBAHUSI.
WmMuTanuoHHble Mojien arposkocrcteM. Mogens Agrotool.
HIMuTalIMOHHBIE MOJIEIH JIECHBIX IKOCHCTEM.

Mogaenu riiobanpHOro pa3sutus. Moaenu @oppectepa u Menoysa.
Mopnenu rinobanbHoro passutus. Moaens Mecaposuua-Ilectens.
I'noGanpHble KIMMaTHYECKUE MOAEIH. MoJenb «A1epHON 3UMBD».

Mopenu obmed mupkymsanuu atMochepsl. Moaenbs «Kiaumart - yriiepoJHblid ITUKI» Ha 0Oasze
MOIIAO

CueHapuu JMHAMHUKH aHTPONOTCHHBIX BHIOPOCOB MAapHUKOBBIX ra3oB B TeyeHue 21 Beka (1o
JoKIaay MexXnpaBUTEILCTBEHHON TPYIIIIBI SKCIIEPTOB 110 U3MEHEeHHIO KiuMara, 2007).

[Tpoext «PESETAY: BiusiHIEC N3MEHEHHI KITMMaTa Ha CEJIbCKOE XO3SICTBO B CTpaHax EBpoIb.

Moaenu JUHAMUKM TSKEIBIX METAJlJIOB B arpoO9KOCHUCTEMAX.

8. llIkana u KPUTEPHUHU ONCHUBAHUA PE3YJ/ILTATOB Oﬁy‘{eHI/Iﬂ o TMCHMIIJIMHE:

B Tabnwuie nmpeacrapieHa nikana OlEeHUBAaHUS PE3yIbTaTOB O0YUYCHHS IO TUCITUTUIHHE. Y POBEHb
3HaHUU oOyuarolerocss oOleHuBaeTcs Ha "omMyHO", "Xopomio", "yIOBIETBOPUTENIBHO",
"HEyI0BJIETBOPUTEIHHO" .

Onenka "OTAUMYHO" BBICTABISETCS, €CIU OOYYaloOUIMiics AEMOHCTpUpyeT chopMHpOBaHHBIC
CHUCTEMaTUYECKUE 3HAHUS, YMEHHUS W HABBIKM WX MPAKTUYECKOTO HCIOJIb30BaHuA. OlleHKa
"Xopolo" cTaBUTCA, €CIIM IPU AEMOHCTPAllMU 3HAHUIM, YMEHHUI U HAaBBIKOB CTYJIEHT JIOMYCKaeT
OT/IeNIbHBIE HETOYHOCTH (TIpOoOesbl, OMMOOYHBIC NEWCTBHS) HEMPUHIIMIHAIBHOTO XapaKTepa.
[Tpu HecucTEMaTHUYECKUX 3HAHUSAX, TEMOHCTPAIMH OTACNBHBIX (HO MPUHIUIUATHHO 3HAYUMBIX
HaBBIKOB) U 3aTPYJHEHUAX B JEMOHCTPAIMM JPYTHUX HABBIKOB BBICTABJISETCS OIICHKA
«yIOBJIETBOpUTENBHOY». OleHKa "HEyJIOBJIETBOPUTENBHO" CTaBUTCA, €CIM 3HAHUA U YMEHUS
(dbparMeHTapHbI, a8 HABBIKA OTCYTCTBYIOT.

IIKAJIA U KPUTEPUHU OLNEHUBAHMUS pesyabstaroB o0yuenus (PO) no nucuunimnne

Onenka
PO u
COOTBET mye 2 3 4 5
BUBI OIICHONUBIX
CpEeCTB
3HaHusA OtcyrctBue | dparmMeHTapHbie OOuue, HO HE CdopmupoBaHHbIe
(6u0  oyeHoumvlx | 3HAHUH 3HaHUS CTPYKTYPUPOBaHHBIE | CHCTEMaTHYECKHe
cpeocma: ycmHulil 3HaHUS 3HaHUS
9K3AMEH)

9. PecypcHoe obecnieuenue:
e [IlepedeHb OCHOBHOM U IOTIOTHUTEIHLHON yU4eOHOMN JIUTEPATYPHI:
OcHoBHasi iuTEepaTypa
[llenn E.B., PeokoBa .M. MaremaTtnueckoe MOJCIMPOBAHWE B MOYBOBEICHUU. Y UCOHHK.
2016. 382 c.




bazeiknn A.J[. Maremarndeckass Onodu3uKa B3aMMOJEHCTBYIONMIMX MONysnuid. Mocksa:
Hayxa. 1985.

Mstnes B./l., [lanuenko JI.A., Pusnuuenko I'.1O., Tepexun A.T. Teopus BeposiTHOCTEN U
MareMaTuyeckas craTucTuka. Martemarundeckue mojaenu. Mocka: Akagemus. 2009.

Pomanosckuit FO.M., Crenanosa H.B., Yepnasckuii [I.C. MaTemaTuueckoe MOJIeIUPOBAHIE
B Omodusuke. Mocka: Hayka. 1975.

CaernocanoB B.A. OCHOBBI METOJ0JIOTUM MOJICTUPOBAHUS TPUPOAHBIX CHCTEM. MOCKBa.
2007.

JlonmosiHuTEIbHAS JIUTEPATYPa

Bonbreppa B. MaremaTtnueckas Teopust 60pb0bI 3a cymmectBoBanne. Mocksa: Hayka. 1976.

Komenesa H.E. MonenupoBanue MOYBEHHBIX U JaHAMAPTHO-TEOXUMHUYECKHX IPOIECCOB.
M.: U3n-Bo Mock. yu-ta. 1997.

Mamuxun C.B. JluHamMuka yrieposja OpPraHWYECKOrO BELIECTBA U PAJUOHYKIMIOB B
Ha3eMHBIX JKOCHCTEeMax (MMHUTAlIMOHHOE MOJICTUPOBAHUE W NPUMEHEHHE WH(OPMaIMOHHBIX
TexHojoruit). M.: M3a-Bo Mock. yu-ta. 2003. 172 c.

Mamuxun C.B., bagau B.M., Jlunatos /I.H., Manaxos /[.B., [Tapamonoa T.A., Cton6oBa
B.B., lllerno A.M. MutaunoHHas MOJAENb NOCYTOYHOM JMHAMHUKU B¥ics UIIEBONH CEeTU
9KOCHCTEMBI TUCTBEHHOTO Jieca // Bectauk Mock. yH-Ta. Cepus [TouBoBenenue. 2021. Ne 2. C.
29-37.

Menoys 1., Pannepc ., Menoys JI. Ilpenenst pocra. 30 net crycrs. MockBa: AKaIeMKHHTA.
2007.

[Ty3auenko KO.I'. OcHoBsl 00111e# 3K0N0THMU. MOockBa: M3a-Bo Mock. yH-Ta. 1996.

Camapckuit A.A., Muxaitnop A.Il. Marematuueckoe MojaenupoBanue: Maeu. Metonbl.
[Ipumepsl. MockBa: ®uszmariut. 2001.

e [lepedeHb TUIICH3UOHHOTO MPOTPAMMHOTO 00ECIICYCHHUS

e [lepeuensp mpodeccHOHATBHBIX 0a3 TaHHBIX U UHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

e [Ilepedenp pecypcoB MHPOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTu «HTepHeT» (mpu
HEO0OXOIUMOCTH)

e Omnucanue MaTepuanbHO-TEXHUYECKOM 0a3bl: ayautopus, [IK, mpoektop, sxkpan

10. SI3bIk npenogaBaHMs . PyCCKHA

11. lIpenonaBare/ib (NpenoaaBaTen):

PspxoBa Mpuna MuxaitioBHa

JoikHOCTB: Tipodeccop

VYueHnas crenensb (korja u rie npucyxaena): a0H (02.06.2006 BAK Muno6puayku P®)
VY4eHoe 3BaHKE (KOT/1a M KeM IpUCBOEHO): mpodeccop (28.05.2013 BAK Munobpuayku PD)

Apxanrenbckas TaTbsiHa AjeKCaHIpOBHA

JomkHOoCTh: ipodeccop

VYyenas crenens (koraa u riae npucyxaeHa): 16H (16.01.2009 BAK Muno6puayku PO)
VYyenoe 3Banue (korja v kem npucBoeno): npoueHt (14.01.2011 BAK Muno6pnayku P®)

12. Pa3paGoTYMKHU NPOrpPaMMBbl.
PspxoBa Mpuna MuxaiisioBHa



JommkHOCTE: TIpodeccop
VY4enas creneHs (koraa u rae npucyxaeHa): 16H (02.06.2006 BAK Munoopuayku PO)
VY4eHoe 3BaHue (KOrnaa 1 KeM npucBoeHo): mpogeccop (28.05.2013 BAK Munobpuayku PD)

Apxanrenbckast TaTbsiHa AsleKCaHIpOBHA

JomxHocTs: ipodeccop

VYyenas crenens (kornaa u rjae npucyxkiaena): 16H (16.01.2009 BAK Muno6pHayku PO)
Y4yenoe 3Banue (koraa u kem npucBoeHo): goueHT (14.01.2011 BAK Munobpuayku P®)

13. KpaTkasi aHHOTauusl JUCUMIJIMHBI:

Kypc 3HaKOMHUT ¢ OCHOBHBIMU MTOHATHSIMU M METOI0JIOTMYECKUMU IPUHLIUIIAMU MOJIEIMPOBaHUS
U XapakTepu3yer cHenu(puky TOYB U OIKOCHCTEM Kak OO0beKTa MOACITHUPOBAHMUS.
PaccmaTtpuBaercs mnporecc NOCTPOEHUS MOJAENEH W HCTOYHUKHA MX HEONPEIEIEHHOCTH.
OO6cyxnaotest  pasnuyHble  kiaccupukauuu mozened. I[lpencraBieHsl  XapaKTEpUCTHKH,
JIOCTOMHCTBA, HEJAOCTATKU U 00JacTh MPUMEHEHUS PA3MYHBIX TUIIOB MOJEJCH B IKOJIOTHUH.
Kypc Bkimoyaer 5s1meMeHThl KayeCTBEHHOTO aHanu3a auddepeHlInaIbHbIX YpaBHEHUN B
NPUMEHEHUU K HdKoJIorHdYeckuM 3anadam. OOcykaaroTcs MOAENU TUHAMUKU MOMYJSIUN MpH
pa3IMYHBIX BHYTPEHHUX OTPAaHMUYCHHSX W BHEUIHWX HArpy3kax, B TOM 4HCIe AeMorpaduyeckue
MOJIEJIN U MOJENHU IN100aabHOro pa3BuTusa. PaccMaTpuBaroTCs MOAEIN arpo3KOCUCTEM, JIECHBIX
HKOCHCTEM, Ha3eMHBIX BOJHBIX SKOCHCTEM, a TAK)KE CBA3aHHBIC C HUMU MOJENH (POPMHUPOBAHUS
[IOYB M YIVIEPOJHOTO IUKJIA, KIMMAaTHUYECKUE MOJEIU C Pa3IMYHbIMH CLIEHAPHUSIMH AMHCCHH,
MOJIeIH TUHAMUKHU 3arpsi3HSIONINX BEUIECTB B HA3EMHBIX 9KOCHCTEMAX.



