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PaGouas mporpamma quciuruinHel MaTeMaTH4eCcKoe MOACITMPOBAHNE B 9KOJIOTUU
U TMPUPOJOINONB30BAHUM  COCTaBJIeHa B  COOTBeTcTBUM ¢  DeaepanbHbIM
roCy/IapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICIIETO OOpa30BaHUS IIO
HarpaBJieHUI0 MoAroToBku OakanaBpa 05.03.06 Dkonorus u mpUPOAONOIH30BAHKE,
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Onobpena Coerom (akynbreTa ['eorpadguu u reo3konoruu.
(mporoxon Ne8 ot «31» mapta 2020 r.)

[Ipencenarens CoBeta QakynpTeTa ,,/5 > .M. Xamaesa.




1. CTpykTypa H 0011as1 TPYA0EMKOCTb AU CHUIITHHbBI

OO1ast TPYA0EMKOCTh AUCIUIUIMHBI COCTABIISACT 2 3aUeTHBIC ¢NUHUIIBI (72 vaca).
dopma NpOMEKYTOUHON aTTecTalluu — 3a4éT

Ounas 3aouHas
¢dopma ¢dbopma
o0y4eHus o0yyeHus

Kype 2

Cemectp 4

Jlexn 16

[IpakTryeckue 32

3aHATHUS

JlabopatopHbie -

3aHATHUS

Koncynpranun -

Uroro aymutopHBIX 48

3aHATUI

CamocTosTenbHas 24

paborta

Kypcosas pabora

3auet

OO0mee KOIUYECTBO 72

4acoB

2. Pe3yJabTaThl 00yUeHHUsI 10 TUCHUIJIHHE (MOYJII0), COOTHECEHHbIE C TPedyeMbIMHU

KOMIIeTEeHIIUSIMH BBINYCKHUKOB:

KomnereH1uu BbITYCKHUKOB, (POPMHUpPYEMbIE YACTUYHO NP pealn3aiy JUCIUILIUHBI (MOTYIs):

OIIK-1 — BnasgenueM 0a30BbIMH 3HAHUSAMH B 007acTH PyHIAMEHTATBHBIX Pa3/IeIOB MATEMATHKU

B o0bemMe, HeOOXOIMMOM JUIsl BIAJACHHMS MaTeMaTHYECKHM allllapaToM 3KOJOTMYECKUX Hayk,

00paboTku MH(GOPMAIIUU U aHAJIW3a JTAHHBIX 110 SKOJIOTUU U TIPUPOIOTIOIH30BAHUIO

IIK-4 — cnocoOHOCTBIO TPOrHO3UPOBAaTh TEXHOTCHHbIE KaTacTpopbl M HX TIOCIEICTBHS,

IUTAHUPOBATh MEPONPUATHS MO0 NPODUIAKTHKE U JHMKBUAAIMU TOCIEICTBUH IKOIOTUYECKUX

karacTpod), NPUHHMMATh NPOPUIAKTHYECKHE MeEpbl MJIsi CHIDKEHHUS YpPOBHS OIACHOCTEH

Pa3IMYHOrO BU/IA U UX MOCIEICTBUI

[Inanupyemsble pe3yiabTaThl O0yUEHHS 10 AUCUUILIMHE (MOIYIIIO):

CTyaeHT N0KeH:

- 3HaTh OCHOBHBIE ITPUHIIMIIBI IOCTPOEHUSI MATEMAaTUYECKUX MO/ B SKOJIOTUH.

- [ToHnMaTh 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHHUS CIIOKHBIX CUCTEM, CBSI3aHHBIE CO CKOPOCTSIMU
MOCTYIUIEHUS, TIepepacipeiesieHus] U pacX0JJOBaHUSI PECYPCOB.

- YMeTh BBIIEATh OCHOBHBIE OJIOKH MOJIENIEH CIIOMKHBIX CUCTEM U CBSI3U MEXKAY 3TUMH OJIOKaMHU.
-IMeTb OmbIT NEATENbHOCTH B O0JIACTH aHalM3a YCTOMYMBOCTH CTallMOHAPHBIX COCTOSIHUM
HKOCHCTEM.

- YMeTh opranu3oBaTh cOOp M aHAJIU3 JaHHbBIX JUIsl BepU(UKALIUA MaTEMaTHUECKUX MOJENEH.

3.®@opMat 00yUueHUS: JICKITH, CEMUHAPHI



4, O06beM IUCHUIUIMHBI (MOIYJSI) COCTaBiseT 2 3.€., B TOM 4ucie 48 akameMHUecKuxX dvaca,
OTBEJICHHBIX HAa KOHTAKTHYIO paboTy OOydaromuxcsl ¢ mpernojaBaTesieM, 24 akaJeMUYeCKhX
gaca Ha CaMOCTOSITEIIbHYIO pabOTy 00y4arOIMXCsl.

5. CogepxaHue TUCHUIUIMHBI (MOAYIISI), CTPYKTYpPUPOBAHHOE MO TeMaM (pa3zienam) ¢ yKazaHueM
OTBEJICHHOTO HAa HUX KOJIMYECTBA aKaJeMHUYECKHUX YacOB U BUbI yYEOHBIX 3aHITHM

Ne
/o

Haumenosanue

TpynoemkocTs (B ak.4acax) 1mo ¢hopmam 3aHITHHA

pa3aciioB U TEM

KonrtakTHas padota Bo B3aumojeicteun | CamocTosiTe

®dopma
TEKYIIETOo

MYCIIUIIIIUHEI
«MaremaTtnueck

¢ mpenogaBareneM (¢ pa30uBKOW TO| JpHAs paboTa
dbopmam u BugaM)

o€
MOACIIUPOBAHUC
B 5KOJIOTHUN)

Jlekuu | CeMuna pbl JlaGopaTopHas
u paborta

KOHTPOJISL

Yacte [. BBeneHne B MaTeMaTHYECKOE MOICIUPOBAHUE

Bsenenne

2 4 6

IIpouenypa
MOJIETTUPOBAHUS
CJIOJKHBIX
JTUHAMHYCSCKHUX
CHCTEM.
cTounukn
HEOIPEETIEHHO
CTHU B
DKOJIOTHUECKHIX
MOJICIISX

CraTuueckue u
IUHAMHAYECKHE
MOJCIIH.
KauecTBenHnIe
METO/IbI
HCCIICTOBaHUS
JIUHAMHYECKHAX
MozAeeHn

buoreoxumuuec
KHEe MOJENHU

Mopenu
IeJoreHesa

Yacts II. MaTemaTnyeckoe MOIETMPOBAHUE B DKOJIOTUU

Bsenenue

1

DJIEMEHTHI
Teopuun
KoJIeOaHuil




3 MaremaTudecko | 2 6 2
e
MOJICIIUPOBAHUE
JTMHAMUKHU
MOMYJISIIUANA

4 Monenu 2 2 2
JI00AJIBHOTO
pa3BHUTHS

5 T'no6GanbHbIE 1 1 2
KIIMMAaTHUYCCKHUC
MOJIENIU

6 WUmuranmonuoe | 2 1 2
MOJICJTUPOBAHUE
SKOCHCTEM

7 MopenupoBanu | 1 2 4
€ IMHAMUKU

OTACIBHBIX
BCIICCTB B
Ha3€MHBIX
9KOCHCTEMAax

Hroro: 16 32 24 12

[TpomesxyTouHa 3ayer
s aTTeCTallMs:

COI{Gp)KaHI/Ie AUCHUIUIMHEI 11O pa3aciiaM U TCMaM:

Yacte [. BBeneHne B MaTeMaTHYECKOE MOICTIUPOBAHUE
U.M. Povixicosa

Bsenenue

Tema 1. METOOJIOT' A MATEMATHUYECKOI'O MOIEJIMPOBAHUA
Maremarusanus Hayku. OCHOBHBIE IOHATHUS CUCTEMHOTO aHann3a. OCHOBHBIE METOJOJIOTUYECKUE
NPUHLMIIBI  MOJIENMPOBaHMUS. AHATOMHUS MaTeMaTUYeCKUX Mojesiell. BprunciautenbHbli
skcriepuMeHT. Llenmn monenupoBanus. OCHOBHBIE XapaKTEPUCTUKU MOZENEH (PealMCTHYHOCTD,
TOYHOCTh, OOIIHOCTb, MOJYJIBHOCTb, CIIOCOOHOCTh K KAUeCTBEHHOMY U KOJMYECTBEHHOMY
Pa3BUTHIO).

Tema 2. CIIEHUO®UKA OKOCUCTEM 14 [1O4YB KAK
OBBEKTA MOJEJIMPOBAHUA
Crnenuduka T1OYB W DKOCHUCTEM, Kak oOBbekTa  MojenupoBaHusi.  OTKPBITOCTb.
MHOrokoMnoHeHTHOCTb. CIIOKHBI XapakTep B3aMMOJCHCTBUS C OKpYXKAlOLIEH Cperoi.
Huuamuynocts.  HenuneliHocts.  Mepapxudeckas — opranusamusa.  [IpoctpancTBeHHas
HEOAHOPOAHOCTh. KOHTPUHTYUTHBHBIN XapakTep peaKkMy Ha BHEIIHUE BO3/ICHCTBHUS.

Tema 3. OCHOBHBIE THUIThl MATEMATUYECKUX MOJIEJIEM

Knaccudukanusa skonoruueckux mojnenein (Gemopos, ['mnemanos (1980); Pusnuuenko
(2002); Jorgensen (2008)).




Paspgen 1. Ilponeaypa MOISIMPOBAHUS CIIOKHBIX JHHAMHYCCKUX CHCTEM

Tema 1. ITPOLHEAYPA MO/JEJIMPOBAHU S
ITocTanoBka 3amauym; BBHIOOp OOBEKTAa WCCIICIOBAHHMS W OIpPEACICHUE €ro BPEMEHHBIX U
MPOCTPAHCTBEHHBIX I'PAHMI]; COOp HEOOXOIMMBIX JaHHBIX U OLIEHKA MX KauecTBa; BBHIOOP THIIA
MOJICTIM; KOHIIENITyaau3alus MoJenu; QGopManu3ans MOJIETH; BBIOOP METO/a peIICHHUS,
peanu3anusi MoJIeH; BepuduKaIus MOACIIN; aHAJIU3 YyBCTBUTEILHOCTH; KAIMOPOBKA; MMPOBEPKA;
3aKJIIOYNTEIbHBIA CHHTE3.

Tema 2. MICTOUYHUKHN HEOIIPEJAEJIEHHOCTH B 5KOJIOITMYECKNX MOJEJIAX
[IpoctpanctBenHas BapuabenbHOCTh. CTpykTypa wmoaenu. Bwibop crenapus. Bxomsr u
MapaMeTphl.

Pa3;[eﬂ 2. CTaTnyecKue U JUHAMHWYCCKHNEC MOJCIIN. KauecTBeHHBIE METOJAbI UCCIACIOBAHUA

AVMHAMHYECKUX MOJEIEH
Tema 1. CTATUYECKUE U JIUHAMNWYECKHWE MOJIEJIN
Cratnueckue monenu. IIpeacraBienue ctaTMUECKUX MOAEIEH B BHJE IOTOKOBBIX AMATPAMM U

MaTpu4HOH popme. JJocTOMHCTBA M HEJOCTATKH CTAaTHYECKUX Mojernell. [lnHaMuyeckne MOIeIH.
Toueunblie mopenu. Mcnonb3yeMblil MaTeMAaTHYECKUH ammapar. Y4eT BPEMEHHOM HepapXuu
IIPOLIECCOB («OBICTpBIE» «cpenHue» U «MEJUICHHBIE» IIepEMEHHBIE).
[IpocTpancTBEHHOpACHIpEAEIEHHbBIE TUHAMUYECKHE MOoAeNH. MCnoyib3yeMblii MaTeMaTHYECKHUI
anmapar.

JIOCTOMHCTBA U HEAOCTATKU AMHAMUYECKUX MOZCIIEH.

Tema 2. KAYUECTBEHHOE HUCCJIEJIOBAHUE JIMHAMUYECKX MOJIEJIEU
Hunamuueckue monen. [Ipocreiimme npumepsl JuHaMU4eCKUX Moenel. KauecTBeHHbIE
METOABI UCCIIEA0BAHUSA JMHAMUYECKUX MOeel. JINHEHbIE TUHAMUYECKHE MOJCIIH.
NnnrocTpaTUBHBIN IpUMEp: Ka4ECTBEHHOE MCCIIEIOBAHNE JTMHEHHON MOJIEIN KPYyroBOpOTa
yriepona.

Tema 3. HEJINHEMHBIE JUHAMWYECKHWE MOJEJIN

Oco0eHHOCTH JMHAMUKHM HENMHEWHBIX cucteM. [Ipocreiimne mpumepbl HEIMHEWHBIX
JUHAMHUYECKUX MoJenei. MiumocTpaTuBHBIA IpUMEp: KadyeCTBEHHOE MCCIIEOBAaHUE CEpUU
HEJIMHEMHBIX MOJIENIE KPyroBOpOTa yriepoaa.

Paznien 3. buoreoxumuyeckue MoAeIu

Tema 1. OTAIIbI PA3BUTUA MATEMATHUYECKUX MOJIEJIEN
BUOT'EOXUMMWYECKHUX [TUKJIOB DJIEMEHTOB. KJIACCUDUKALISI MOJIEJIEN.

Kpartkoe ucropuueckoe BBenenue (nepsoie mozenu; 30-40 roasr; 70-e rogsl XX Beka;
coBpeMeHHBI mepuon). Krnaccudukamuss Mopeneil: MUKpOOHBIE, MOAETU Pa3IOKEHUSI
MOACTHIIKH, IIOYBEHHEBIE, JKOCHUCTEMHBIE, TII00albHbIe. (OCOOEHHOCTH OHOr€OXUMHYECKUX
MojieTiell B 3aBUCUMOCTH OT MTPOCTPAHCTBEHHO-BPEMEHHOTO MaciTaba.

Tema 2. MOJAEJINMPOBAHUE IMHAMUKHN OPTAHUYECKOI'O BEHHIECTBA T1104YB

OcCHOBHBIE TOJXOJbI K MOJEIMPOBAHUIO JUHAMHKHA OPTaHUYECKOTO BEIIECTBA IIOYB.
[Iponiecc-oprueHTHPOBAHHBIE U OPTAHU3M-OPHEHTUPOBAHHBIE (MOAETH MHUIIEBHIX LIETIeH) MOJIEIH.
[Iponiecc-opueHTUPOBAHHBIE  MOJIEIIH. KonnenryanpHbie mynbsl B MOJENSAX JTUHAMHKU

OpPraHMYECKOT0 BeIllecTBa MOYB W u3Mepsiemble ¢pakuuu. [Ipobrema sKCIepUMEHTAIBHOTO
o0ecrieyeHrs: 1 MPOBEPKU MOJIEIeH AMHAMHUKH OPraHUYeCcKOro BellecTBa moys. Pexynupyromnme
GbyHKIUY (TeMiiepaTypHblil (GakTop, (PaKTop BIaXHOCTH, TEKCTYPHBIN (DaKTOP), HCHOJIB3YEMbIE B
MOJIENSAX JUHAMUKN OPraHUYECKOTO BEILIECTBA IIOYB.
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Tema 3. NCTOYHUKHU HEOITPEAEJIEHHOCTU B MOJEJIAX
BUOT'EOXMMHNYECKHUX IUKJIOB

Heonno3naunblil BeIOOp mynoB. Ilouck cBsizelt Mexay HM3MepsieMbIMH (QpPakLUSIMU U
KOHLENTYaJIbHBIMU  ITyJIAMU Mozene kpyrosopora yriepona. HeompenenenHocts B
onpezaeneHuu CTpykTypbl Moxeneit OB mous. [IpoTuBOpeuuBbIE AAaHHBIE O TEMIIEPATypHOMU
YYBCTBHUTEJIBHOCTU Pa3HBIX IIyJI0B OPraHUYECKOro BellecTBa NouB. Vcnosb30BaHUM MoAenel B
MaciTade OTVIMYHOM OT TOTO JJIsi KOTOPOro OHM ObLIN pa3BUTHL. BXO/HbIE JaHHBIE U TAPAMETPBHI.
[Tpobnema mpocTpaHCTBEHHO- BPEMEHHOT0 MacmTada Mmpu MOJSIMPOBAHUH OMOT€OXUMHYECKIX
LIUKJIOB.

Paznen 4. Mojnienu neiorenesa

Tema 1. OCHOBHBIE TUIIbI MOJEJIEM ITEJJOTEHE3A
®akTopHble MOJAEAU. OBOMOLMOHHBIE Mojaenu. IIpoueccHsie Monenu. I[lpumepsr Mmopeneit
negorenesa. Mojens amoBuanbHoro npouecca. Moaens SOILGEN.

Yacts II. MaTemaTuyeckoe MOIEIMPOBAHUE B DKOJIOTUU
T.A. Apxaneenvckas

Beenenue.
Meto MareMaTH4eCKOTO MOJEIUPOBAHMS B JKOJIOIMM KaK MHCTPYMEHT HMCCIEHOBAaHUS M
MPOTHO30B.

Pasgen 1. DneMeHTBI TEOPUHU KOJIEOAHUH.

KayectBeHHbllt aHain3 cucreM audQepeHuHanbHbIX ypaBHeHMH. CTannoHapHbIE
coctosiHus. M3oximHbl. I'naBHble M30KIUHBL. OcoOble TOYKHM: ILIEHTP, YCTOMUYUBBIA Y3ell,
HEYCTOWYMBBIH y3el, yCTOWYMBBIN (OKYC, HEYCTOWUYMBBIN QoKyc, ceano. IIpeaenbHble IUKIBL.
Crpannsle atTpaktopbl. Cenaparpucsl. ®aszoBas Tpaekropus. PazoBblii moprper. dazoBoe
npoctpanctBo. da3oBelii cnpur. [lapamerpruyeckuit noptper cucremsl. budypkanus.

Pazgen 2. MaremMaTHyeCcKOe MOJIEIUPOBAHNE JUHAMUKHY MONYIAIUNA. Tema
1. OJMHOYHAA ITOITYJIALIMA
Moaenu AMHAMHUKA OAMHOYHOM MOIMYJISIIUKU C HEMPEPBIBHBIM PAa3MHOXKEHUEM. P0KI1aeMOCTb.

CwmeptHOCTB. KOaddunueHT pasMHOKEHHS. DKCIIOHEHIIMATIBHBIN pocT. 3akoH ManbsTyca. Monensb
Oepxronbera. Jlorucrtuyeckuin poct. Emkocts cpenbl. r- u K-ctpareru. Monenu mnpomsicia.
IToCTOSTHHBIN U 1OJIEBOU IIPOMBICEIL.

MaremaTHueckue Mojieiu B MUKpooronoruu. Monens MoHo.

Teopuss xemocrata. CkopocTh pa30aBieHHUS, BpeMs YABOEHHS, TOYKA BbIMBIBaHMS.
JIByxBo3pactHasg Mozens H.B. CtenanoBoii.

Marpuusnbsle MOAENIH JWHAMHUKM OJWHOYHBIX NOMYJSALUMUA C BO3PACTHOM CTPYKTYPOU H
JUCKPETHBIM pa3MHOkeHueM. Marpuna Jlecnn. O¢dext 3ama3npiBanus. Bo3HUKHOBEHHE
KoJIeOaHUH YHCIIEHHOCTH.

Tema 2. BBAUMOJEMCTBUE HOIYJISALUNA

Mopenu B3aumojencTBUS TOMysiuid. OOmmil BUI CHCTEMBbl ypaBHEHHWH, OMHCHIBAIOIICH
B3aUMOJICYICTBUE JABYX BHUJIOB.



Cuctema ypaBHEHUH «XHITHHK-)KepTBa» B. Bombpreppa. OcoOble TOYKH, UX YCTOHYMBOCTB.
®da30BbIl TOPTPET cUCcTeMbl. BO3HHMKHOBEHHE aBTOKOIeOannii. dopma MpeaeTbHOTO IUKIIAa TIPH
pa3IMYHOM YPOBHE IIOCTYIUIEHUS PECYPCOB B CUCTEMY.

Cucrema ypaBHEHUN «XMUIIHUK-XEPTBa» MPU HAJTUYUKM BHYTPUBHUJIOBOM KOHKYPEHLHH CpEAu
xepTB. CrucremMa «XHUIIHUK-)KEPTBa» B YCIOBHIX IPOTOUYHOTO KYJIbTUBATOPA (XEMOCTATA).

Cucrema ypaBHEHUWH, OMHCHIBAIONIAS CUMOMOTHUYECKOE B3aMMOJICHCTBUE ABYX BUIOB (a) B
OTCYTCTBHUE BHYTPUBUJIOBON KOHKYpPEHIMU U (0) IpU HAIMYUU BHYTPUBUIOBOU KOHKYPEHIIUH.

Cucrema ypaBHEHMH, ONMChIBaONasi KOHKYPEHILIMIO IBYX BUJIOB. [lapamerpuyeckuii mopTper
CUCTEMBL. TpUTTEPHOE MEPEKITIOUECHUE.

BaumopeiictBue Tpex MNOMYNSLMA B CHUCTEME «XMIIHHUK-IIBE >XEPTBbI» (a) B OTCYTCTBUE
KOHKYPEHIIUU CPelu >KepTB U (0) Npu HATMYMK KOHKYPEHILIUU CPEIU )KEePTB.

Tewma 3. [IPOCTPAHCTBEHHBIE D®®EKTbI

Bo3HUKHOBEHME CTPYKTYp B HPOCTPAHCTBEHHO-PACHPEICIIEHHBIX cHUCTeMax. buiokanbHas
CUCTEMa U €€ IMOBEJCHHE IPH PA3NTMYHOM HMHTEHCUBHOCTH MHUIPALUU KEPTB MEXKIY ABYMS
MECTOOOUTAHUSIMU U TIPU PA3IMYHBIX YPOBHSIX BHYTPUBUIOBON KOHKYPEHIIMHU CPEIH KEPTB

Paznen 3. Mozenu 11o0anbHOTO pa3BUTHSL.

Tema 1. IOKAJIBHBIE MO/JIEJIN

MogenupoBaHie  9KOJOTO-3KOHOMHYECKOTO  B3aUMOJICHCTBUSI HAa  OCHOBE  CHUCTEM
muddepeHINaTbHBIX YPaBHEHHI.

Mopenu . ®oppecrepa «Mup-1» u «Mup-2». OCHOBHbIE KOMIOHEHTBI MOJIeH. OOIIHii BUT
ypaBHEHUH. 3aBUCHMOCTb POXKJAEMOCTH M CMEPTHOCTH (a) OT ypoBHS mnwurtaHus, (0) oOT
MaTEepUaIbHOTO YPOBHS KHU3HU, (B) OT IUIOTHOCTU HaceleHus, (T) OT YPOBHS 3arpsi3HEHUSI.
OcHOBHBIE PpE3YyJIbTATHl: KPU3UC UCTOUICHHS PECypcoB; Kpu3uc 3arpsi3HeHus. CreHapuit
r7100aTFHOTO PAaBHOBECHS.

Mopnens HyneBoro pocta JI. Menoysa. YcnoxHeHue CTpyKTypsl mozenu «Mwup-3» 1o
cpaBHeHHIO ¢ MoaensimMu Doppecrepa.

Tema 2. TIPOCTPAHCTBEHHO-PACIIPEIEJIEHHBIE MOJIEJIN

[IpocTpaHcTBeHHO-pacIpeielieHHass MOJEeNlb OpraHudeckoro pocra Mecaposuua-IlecTens.
Pernonansabiii moxoa. OcHOBHBIE 0JIOKH Mojenu. OCHOBHBIC Pe3yJbTaThl U MX OTIUYHE OT
nporHo3oB doppecrepa u Menoysa.

Pasgen 4. 'nobanpHbBIE KIMMATHYECKHUE MOJIEIIN.

Mopnenb «1aepHON 3UMBD».

CueHapuy TMHAMHUKU aHTPOIIOTE€HHBIX BHIOPOCOB MAapHUKOBBIX Ta30B B TedeHHue 21 Beka (1o
noksay MexXnpaBUTeIbCTBEHHON TPYIIIbI 3KCIEPTOB 110 U3MEHEHUIo kiaumara, 2007)

Mogenu oOuiel nuupkysasuuu arMmochepsl. OCHOBHBIE MPOLECCHI, MOAETUPYEMBIE B MOJEIN
oOmelt nupkyysiuu atMocdepsl U okeaHa MHcTuTyTra BhIUMCIUTEIRHON MaTemaTuku PAH.
[Iporuo3 u3meHnenus kKnuMata Juis ciieHapust A 1B, momyuenssiit Ha 6aze MOITAO VIBM PAH.

Mogens «Knumar - yriepoassiii nukm» Ha 6aze MOLIAO UBM PAH. OcHoBHble 010KH
MOJIETIM, OCHOBHBIE IIPOILIECCHI, OCHOBHBIE YypaBHEHMs. IIporHo3 coaepkaHus yriepoga B
OCHOBHBIX DKOCHCTEeMax Juisl cueHapus AlB.

Mopenu «kJIMMaT-030H» U «kIuMar-Metan» Ha 6aze MOLIAO UBM PAH. OcHoBHble 010KH
u npouecchl. [IporHos conepxanus MeTana B atMmocdepe s creHapust A1B.

Paznen 5. UmuTanimoHHOE MOJIETMPOBAHUE DKOCUCTEM.
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Tema 1. OBIUUE ITOJXO/IbI

OOmias OJI0OK-cXeMa HMHTAIMOHHBIX MOJENIEH 3KOCHCTeM. BbHOTHYeCKMi, a0MOTHYECKHIA,
KJIMMaTu4eckuit 0oku. OO611as cxema MOTOKOB BEIIECTBA U SHEPTUH B IKOcHcTeMe. J(narpaMmbl
k. @oppectepa. [Ipuanun mumutupyromux ¢akropoB. yHKIIMKM OTKIKWKA. PerpeccuoHHbIC
Mozenu. CTaTUCTHUECKUE UMUTATOPBI Kiumara. Lleau mporHo3Horo MoJeInpoBaHust: () MporHo3
OTKJIMKA DKOCHCTEMbl Ha H3MEHEHHE €€ CTPYKTYyphl; (0) MPOrHO3 OTKIIMKA 3KOCHCTEMBbI Ha
W3MEHEHUE BHEIIIHUX YCIIOBUH.

Tema 2. ATPOSKOCUCTEMBI

NMuTanmonHoe MojenupoBaHue arposkocucteM. [louBeHHBIN OJIOK, BereTallnoOHHBINA OJIOK,
MeTeo0nok. [lenn MmonenupoBanus, 0COOCHHOCTH IPOAYKIIMOHHBIX Moieeit. Moaenu SOYMOD,
CUMOHA, AGROTOOL.

[Iporuo3 noBeneHMs CEIbCKOXO35MCTBEHHBIX IKOCUCTEM B YCIOBUSAX BO3MOKHBIX U3MEHEHHI
kiumara. [Ipoekt «PESETA» u ero ocHOBHBIE pe3yJIbTaThl JJisl arpodkocucteM. UMutanmoHHas
cucrema «Kimmar-nousa-ypoxain» BHUMCXM u nporHo3sl u3MEHEHMIl IPOJYKTHUBHOCTH
OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp HpPH OXUAAEMBbIX H3MEHEHMSIX KIUMaTa JUis
pa3In4YHbIX PErHOHOB PO.

Tewma 3. JIECHBIE OKOCUCTEMBbI

NmutanyonHsle Mozaenu JecHbIX 3KkocucteM. llenn mopenupoBanus. SpycHo-mo3anyHas
koHuenuus. [IpocTpaHcTBEeHHO-pacHpeeneHHble ran-Moaenu. 3D-Busyanusanus pe3ysibTaToB
pacueroB. Ctpykrypa Moaenu Mixfor-3D u mpumep ee NpUMEHEHHs ISl OLIEHKH BIIMSHUS
BBIpYOKHM Jieca Ha MHKpOKIuMaT skocucteMbl. Monens EFIMOD, ee ocHoBHbIE OIOKH U
nporeccsl. MoienupoBaHue peakuy JECHbIX SKOCUCTEM Ha BO3MOXHbIE M3MEHEHHUSI KIIMMaTa.

Mopenu peakuuu OOJOTHBIX 5JKOCHUCTEM Poccum Ha KIMMAaTUYECKHUE W3MEHEHHUS |
AQHTPOIIOTCHHBIC BO3/ICUCTBUSI.

Tema 4. BOAHBIE DKOCUCTEMBI

MuTanmonHbele MOIeTM BOJIHBIX dKkocucTeM. Llenu monenupoBanus. OcoOeHHOCTH MojieNei
BOAHBIX dKocucTeM. MmutannonHas mozens skocucTteMbl HeBckoit ryObl DOUHCKOTO 3alvBa.
MonenupoBaHue TMHAMUKU TOMYJSIIHA TPOMBICIOBBIX THIPOOHMOHTOB.

Paznen 6. MonenvupoBaHue AMHAMUKY OTIEJIBbHBIX BEIIECTB B HA3eMHbIX dKOCUCTeMax. Tema

1. YI'JIEPOJ

MopenupoBanue JIMHAMHMKM YIJIEpOJAa B  HA3€MHBIX JKOCUCTEMAaxX IIPU  Pa3IU4HbIX
KJIMMaTU4YeCKUX CIeHapusx. Mogenun aAuHaMuKu opranumdeckoro yriepoga Century, RothC.
[IporHo3 JOWMHAaMHMKHM 3aracoB OPraHMYECKOro YIVIEpOJa IIaxXOTHBIX 3eMelb EBponeickoin
TeppuTopuu Poccnu npu pasiMyHbIX cUCTEMax 3eMienenus. Moaeiab JUHaMUKH OpraHUu4YeCcKOro
BEIIECTBA IIOYB B JIECHBIX dkocucteMax ROMUL.

Tema 2. BATPAZHAIOILME BEIIIECTBA

Mopenun OWHAMUKHA ~ 3arps3HAIONIMX  BEUIECTB B HAa3eMHBIX dKocucremax. lLlemm
MozenupoBaHus. JluHaMu4yeckass MOJEIb IUKJIOB TSDKEIBIX METAJUIOB JUIsl arpojaHamadToB
neBoOepexbst Okckoro OacceiHa.

7. ®ona oueHouHbIX cpeacTB (POC) niis oeHNBaHUS Pe3yJIbTATOB 00YUYEeHUsI 10
AMCHUIJIMHE (MOLYJII0)

Dopmul 0Ob6006wennvle Kpumepuu oyeHKu




u cnocoowl 0-5 5-10 10-15
OUEHKU oanna oannos oannoe
Iucomennuiii — HE PacKpbITO | — HETIOJIHO WUJTU — BOITPOCHI
omeem OCHOBHOC HEMOCICA0BATCIIBHO H371araroTcs
COJICpKaHUE PACKPBITO CONCPIKAHNE CHCTEMATU3UPOBAHO U
yqe6H0r0 marepuania, Marcpualia, HO IIOKa3aHO MOCJIEIOBATEIIHHO; —
- OOHAPYKEHO obiriee MOHMMaHUE IPOIEMOHCTPUPOBAHO
HE3HAHHE UM Borpoca u yMEHHE
HETIOHUMAaHUE TIPOACMOHCTPHPOBAHEL aHAIM3UPOBATh
OoJbIICH, WIIH YMCHIL, NOCTATOIHBIC MaTepua, OJHaKO He
HanOoJee BAXKHOM AL AaNbHCHITIETO BCE BBIBOJIbI HOCSIT
4acTu y4eOHOro YCBOCHHA apryMeHTHPOBAHHBIN
MaTepHaa, Matepua- Y JI0Ka3aTeIbHbIN
—~ JIOMYILEHBI na, Xapakrep; —
OIIMOKY B - yCBOCHBI IPOJEMOHCTPUPOBAHO
OIIpeIEIeHIN OCHOBHBIC KATCTOPUU I10 | ycpoeHHEe OCHOBHON
TOHsTTHA, TIpH paccMaTpuBaeMoMy U JITEpaTyphL.
HUCIIOJIE30BAaHUU HOHOHHHT'GHI’HHM —B M3JIO)KCHUU
TEPMHHOJIOTHH, E;f;);;}?gin; II:IIJI\I/[I:HHCB AOIYIICHBI
KOTOpBIC HE HeOoJIbIINe TPOOETTHI,
JIOTTYIIIEHBI OLTHOKH B
HCTpABIICHRI TOCITE oTpe/ieNIieHu TIOHATHUH, HE MCRASHBILIHIC ]
HECKOJIbKUX HCTIONB30BAHNI COACPIKAaHNEC OTBCTA,
HaBOJAIIUX BOIIPOCOB. TEPMUHOJIOTHH, AOIIYyIICHBI OAMH —
UCIIpaBJIECHHBIC TTOCTIE AOTYIICHEI OIIKOKa
HECKOJIbKUX uim Goee 1BYx
HABOISIIIIX HEJI0YETOB MIPH
BOTIPO- OCBEIICHUHU
COB. BTOPOCTETIEHHBIX
BOITPOCOB.
7.1. TunoBbie KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MAaTEePHUAJIbI VIS IPOBeIeH NS

HpOMeHCyTO'{HOﬁ aTTeCTalum.

Yacte [. BBeneHne B MaTeMaTHYECKOE MOIEIUPOBAHUE

BeeacHue

OCHOBHBIC TOHITHS CHCTEMHOI'0 aHAIIM3a.

OcHoBHBIC MCETOHOJIOTUYCCKUC MPUHIIHUIIBI MOJACIUPOBAHUA.

BrrunciauteabHbIN OKCIICPUMCHT U €ro JOCTOUHCTBA.

OcCHOBHBIE XapaKTEPUCTUKH MOJeENe (pealMCTUYHOCTh, TOYHOCTh, OOIIHOCTh, MOIYJIBbHOCTb,

CIOCOOHOCTh K KQU€CTBEHHOMY M KOJIMYECTBEHHOMY Pa3BHUTHIO).

Crnenuduka MmoyB U IKOCUCTEM, KaK 00BEKTAa MOJICITMPOBAHUS.

OCHOBHBIC THUIIBI MATEMATHICCKUX MoJeTIeH. Kﬂaccmbnxaum{

IKOJIOTUUECKUX MOJIEJIEN.

10




Pazgen 1. IIponenypa MOACTUPOBAHMS CIOKHBIX IMHAMHYESCKUX CUCTeM. MICTOUHUKHI
HeOHDGHCHeHHOCTeﬁ B MOJACIAX

OCHOBHBIE dTanbl MOACIIUPOBAHUS CIIOKHBIX TUHAMHYCCKUX CUCTEM. Hcrounukn
HEOMPECACIICHHOCTH B 3KOJIOTMYECKUX MOACIIAX.

Pazgen 2. Cratnyeckne 1 quHamMudeckue MoJien. KadecTBeHHBIE METOAbI UCCISIOBAHMUS

IUHAMUYECKHUX MOJICIIEN

Craruueckue mojienu. JJoCTOMHCTBA M HEAOCTATKH CTATHYECKUX MOJEIIEH.

Hrnamuueckue moaenu. Toueunbie Mogenu. Mcnonp3yemMblii MAaTEMAaTUYECKHUI anapar.
IIpocreiimme npuMepsl JIMHEUHBIX TUHAMUYECKUX MOJCIICH.

VY4er BpeMEHHON HepapXuu MpoLeccoB («OBICTPHIE) «CPEAHHUE» U «MEJICHHbIE)» NEPEMEHHBIE).
[IpocTpancTBEeHHO-pacpeie/IEHHbIE TUHAMUYECKUE MOJENH. VCcronb3yeMblil MaTeMaTHueCKUi
annapart. /[JocTonHCcTBa M HEIOCTATKU TMHAMUYECKUX MOJEIIEH.

KauecTBeHHOE Hccnen0BaHue TMHAMUYECKUX MoJenel. KauecTBeHHOe necneoBaHue JIMHENHOM
MOJEJI KPYTrOBOpOTA YIJIEPOAA.

Henuneiinble aunamuueckue Mojaenud. OcCOOEHHOCTH TUHAMHUKM HEIMHEWHBIX CHCTEM.
[Ipocreiimme npuMepsl HEIMHEWHBIX TUHAMUYECKUX MOJEIEH.

Pazgen 3. buoreoxumMudeckrue MOJICIH

OCHOBHBIE 3Talbl PA3BUTUSI MATEMATUIECKUX MOJIEIEe OMOT€OXMMHUYECKUX IIHUKIOB 3JI€MEHTOB.
Knaccudukanus Moienei OMOTEOXUMHUECKUX IIUKJIOB B COOTBETCTBUU C
MPOCTPAHCTBEHHOBPEMEHHBIM MacIITab0OM.

OcobeHHOCTH OMOr€OXMMUYECKUX MOAENeH B 3aBUCHMOCTH OT IPOCTPAHCTBEHHO-BPEMEHHOTO
Maciiraba.

OCHOBHBIE TIOAXO/IBI K MOJICTUPOBAHUIO TUHAMUKH OPraHUYECKOTO BEHIECTBA MOYB.
[Iporecc-opreHTUPOBaHHbBIE U OPTaHU3M-OPHEHTUPOBAHHbIE (MOENH MUIIEBbIX LENei) MOAEIH.
KonnenryanpHple TyJbl B MOJENSAX AMHAMUKHA OPTaHUYECKOTO BEIIECTBA MOYB M U3MEpsSeMbIe
¢pakuuu. TlpobnemMa >KCIEPUMEHTATBHOTO OO0ECIEUYEHUS] W TMPOBEPKH MOETEeH TUHAMUKH
OpPTaHUYECKOTO BEIIECTBA TTOYB.

Penynupyromue GyHkuuu ( TemrneparypHslii (pakTop, pakTop BIaXKHOCTH, TEKCTYPHBIN (hakTop),
UCTOJIb3yeMble B MOAEIAX JUHAMUKNA OPTaHUYECKOTO BEIIECTBA MOYB.

[TpobneMa mpocTpaHCTBEHHO- BPEMEHHOTO MaciiTada mpyu MOACIUPOBAHUN OMOTEOXUMHUUECKUX
IIUKJIOB.

Paznen 4. Monenu nenoreneza @akTopHbIe

MOJEJH TIeIoreHesa.
DBOJIIOLIMOHHBIE MOJenu nenoreHesa. IIpoueccHsle monenu. IIpumepsl mMoneneil negorexHesa.
Mogens amoBuansHoro npouecca. Moaens SOILGEN.

Yacts II. MaTemaTnyeckoe MOIEIMPOBAHUE B DKOJIOTUU

BaeneHnue.
DTarbl pa3BUTHS MaTEMaTHUYECKOH 3Kosiorun. O01acTy MpUMEHEHNS MaTEeMaTHUYEeCKIX MOJIeNIeH B
SKOJIOTHH.
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Pasznen 1. DneMeHTHI TeOpUn KOoIeOaHUN.

CranuonapHsie cocTosiHUsA. OcoObIe TOUKH: IIEHTP, YCTOMUUBBINA y3€71, HEYCTOMYUBBIN y3ell,
ycToiuuBbIi (PoKyc, HeycTounBbIN (okyc, cemto. [Ipenensubie kbl Cenaparpuchkl. ®azoBas
TpaekTopus. Da3oBbIA noprpeT. @a30Bo€  MPOCTPAHCTBO. ®a30BbIi CJIIBUT.
[TapameTpuueckuii mopTpet cucreMsl. budypkarus.

Pa3gen 2. MatemMaTHueCcKOE€ MOJIEIUPOBAHNE JUHAMUKH ITOITYJISIIUHA.

3axoH ManbTyca. Moaens @epxtonbera. EMkocTs cpenbl. r- u K-ctpareru.
[TocToAHHBIN U AOJIEBOM MPOMBICEIL.

Monpens MoHo.

Teopus xemoctata. CKOpocTh pa30aBiieHUsI, BpeMsl YABOSHUS, TOUKA BHIMBIBAHHUS.

Marpuna Jlecnu.

OOmwmit BU CUCTEMbI YpaBHEHUH, OMMMCHIBAIOIICH B3aMMO/ICHCTBHE IBYX BUIOB.

CucreMa ypaBHEHUN «XHITHUK-XepTBa» B. BosbTeppa.

Cucrema ypaBHEHUM «XUIIHUK-KXEPTBA» MPU HATUYUH BHYTPUBHUIOBON KOHKYPEHIIMU CPEIH
xepTB. CrucremMa «XHUIIHUK-)KEPTBa» B YCIOBHIX MPOTOUYHOTO KyJIbTUBATOPA (XEMOCTATA).

CHUMOMOTHYECKOE B3aUMO/JICHCTBHUE JIBYX BHJIOB.

KonkypeHnuust 1ByX BUIOB.

B3anmopeiicTBre TpeX MOMYISLUHUI B CUCTEME «XHUIIHUK-/IBE KEPTBBD».

bunokanpHas cucrteMa U e¢ IIOBEICHHC

Paznien 3. Mozenu riio6anbHOTO pa3BUTHSL.
Monenu [Ix. @opectepa «Mup-1» u «Mup-2».

Mogens Hynesoro pocra [{. Menoysa.
Mogens oprannyeckoro pocra Mecaposuya-Ilecrens.

Pasgen 4. 'nobanpHbBIE KIMMATHYECKUE MOIEIIH.

Mopnens «1aepHON 3UMBD».

CueHapuu TUHAMHUKHM AHTPOIIOTEHHBIX BHIOPOCOB MAapHUKOBBIX ra3oB B TeueHue 21 Beka

Mopenu o61ei IUPKYISIUA aTMOCHEPHI.

Mopens «Knumar - yrnepoassiii nukim» Ha 6aze MOILTAO UBM PAH. Ilporuo3 conepxanus
yIJ1epo/ia B OCHOBHBIX 9KOCUCTEMax AJis cueHapus A1B.

Monenn «xauMar-o30H» M «Kiaumar-meraH» Ha 0aze MOLIAO HMBM PAH. Ilpornos
coJiep;KaHusl MeTaHa B aTMocdepe ais cueHapus A1B.

Paznen 5. UMuTaimoHHOE MOJIETMPOBAHNUE DKOCUCTEM.

OOmiast OJOK-CXeMa HMHTAIMOHHBIX MOJeNeH SKOCHCTEM. BHOTHYECKHMH, aOMOTHYECKUH,
KJIMMAaTHYECKUI OJIOKH.

NmutanmonHoe MOICTUPOBAHNE arPOIKOCHUCTEM.

[Iporuo3 noBeseHMs CEABCKOXO35MCTBEHHBIX IKOCUCTEM B YCIOBUSAX BO3MOKHBIX U3MEHEHHI
KJIAMAaTa.

NMuTaniMoHHbIE MOIENH JECHBIX DKOCUCTEM. MMUTAIIMOHHBIE

MOJEIH BOJHBIX DKOCUCTEM.

Paznen 6. MonenupoBadnre TMHAMHKN OTAEIbHBIX BEIIECTB B HA3€MHBIX DKOCHCTEMAX.
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MO,I[CJ'II/IpOBaHI/Ie AWHAMHUKU YIJIEpOJa B HA3€MHBIX 9KOCUCTEMAX.
MO,I[CJ'H/I JUHAMHWKHU 3arpA3HAIOIINX BCIHICCTB B HA3EMHBIX DKOCUCTEMAx.

8. PecypcHoe obecnieueHue:

* IlepedyeHb OCHOBHOM M JIONOJTHUTEIBHON JTUTEPATYPHI:

Ne | ABtop HazBanue kuuru/craten | OTB. Mecro Wspnare- T'on
n/n penakT | u3maHus JBCTBO U3JIaHUS
op
1 Msrtnes B.JL., Teopus BepossTHOCTEN U Mockaa Axanemus | 2009
[Tanuenko JILA., MaTeMaTh4decKas
Pusunuenko ['.1O.,| CTaTHUCTHKA.
Tepexun A.T. Marematuueckue
MO/IJIH.
(pazgensr 11-1, 11-2).
2 bazpikun A1, Maremaruueckas MockBa Hayka 1985
ouopusnka
B3aMMO/ICHCTBYIOIINX
MIOITYJIALUI
(pa3gen 11-2)
3 PomanoBckuit Maremartnueckoe MockBa Hayka 1975
IO.M., Crenanopa| MOJCIIUPOBAHNE B
H.B., UepnaBckuii onodusuke (pasaeibl
I1.C. -1, 11-2)
4 CaetiiocanoB B.A. OCHOBBI METOOJIOTUN Mocksa 2007
MOJICITUPOBAHUS
MPUPOIHBIX cHCcTeM
(pazmen 11-3)
5 MI'OUK Cuenapuu BBIOPOCOB. BMO- 2000
CrnenuanbHbId  TOKIIA]T FOHEII
MeXIpaBUTEIBECTBEHHO
i TPYIIIBI 9KCTIEPTOB 1O
W3MEHEHHIO KITMMaTa
(pazmen 11-4)
6 Ixeddepc Ix. Brenenue B cucteMHbIN Mockga Mup 1981
aHaM3: MPUMEHEHHE B
skonoruu (Beenenue,
pazzaensi 11-2, 11-5)
JlonosHUTENbHAS
7 | BonbsTeppa B. Matemaruueckas Teopus MockBa| Hayka 1976
00pBOEI 32
cyliecTBoBaHHe (pa3aen
11-2)
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8 | ®oppectep k. MupoBasi tuHaMuKa. (pasaen CIIo ACT 2003
11-3)
9 | Menoys ., Pannepc ﬁ., Menoy3s JI. | Ilpenenst  pocra. 30 jer Mocksa| Axanemkuu | 2007
crycts (pasuen 11-3) ra
10| ITy3auenko FO.I'. OcHOBBI 0011IEH IKOIOTUN Mocksa| 13xa-Bo 1996
(BBenenue, pazuen 11-2) Mock. yHTa
11| Cmut .M. Mopenu B 3K0JIOTUH MockBa| Mup 1976
(BBenenue, pazuen 11-2)
12 CenbCKOX03MCTBEHHBIE Mocksa| Arponpomu | 1987
akocucteMsl (pazaen II5) 3/1at
13| YeptoB O.T",, JuHamuueckoe Amnapu | CII6 2007
Komapos A.C., MOJeIMpoBaHue npoueccoB | gy b.d.
Hannopoxckast M.A. u ap. TpaHcpopMaLmy
OpPTaHHYECKOTO BEIIECCTBA
nouB. MiMurtarronHast
mozaeinb ROMUL: YuebHno-
MeTOI. Tocobue (pazmen
11-6)
14| PomanenkoB B.A., Cuporenko O./1.,| [IporHos JUHAMUKU Mocksa| BHUA 2009
Pyxosuu 1.1 u ap. 3aracoB OpPraHU4ecKOro
yrJiepojia MaxoTHBIX 3€MeIb
EBponeiickoii
Teppuropuun Poccun
(pa3gen 11-6)
15| Mamuxun C.B. Jlunamuka yriepoja Mocksa| 13xa-Bo 2003
OpPraHUYECKOTO BEIIEeCTBA U Mock. yHTa
PaAMOHYKIIU/IOB B
HA3eMHBIX SKOCHCTEMax
(pa3aen 11-6)
16| Komenesa H.E. MopenupoBaHue MOYBEHHBIX Mocksa| U3a-Bo 1997
u Mock. yHTa
naHAmadTHOTCOXUMUYECKUX
nporieccoB (pazaen 11-6)
17| ®enopos B. /., 'unemanos T.I'. Oxonorus (pazaen 1) Mocksa| 131-BO 1980
MI'Y
18| Jorgensen S.E. Fundamentals of Elsevier 2001
Ecological Modelling
19| Camapckuit A.A., Maremaruueckoe Mocksa| ®usmaraut.| 2001
Muxaiinos A.IL MoJenupoBanue: Mnen.

Meronsl. [Ipumepst
(pazmen 1)
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20

Nieder R. Benbi D.K.

Carbon and Nitrogen in the
Terrestrial
Environment

Springer

2008

NutepHeT-pecypchl

21

http://ipts.jrc.ec.euro
pa.eu/publications/p
ub.cfm?id=2900

Impacts of climate change in
agriculture in

Europe. PESETA-
Agriculture study

(pazmenst 11-4, 11-5)

22

http://mathbio.profe
ssorjournal.ru/lectur es

T".1O. Pusanuenko.

Kypc JIEKIUH
«buonndopmaruka u
MaTeMaTHIeCKOe
MO/JICIIUPOBAHUEY

(paznensr 11-1, 11-2)

23

http://www.journals.
elsevier.com/enviro nmental-
modellingand-software/

Environmental
Modelling & Software
(Bce pazenb)

24| http://agrotool.asu.ru AGROTOOL (pa3nen
/ 11-5)

25| http://nrel.colostate. The CENTURY Soil
edu/projects/century Organic Matter Model

5/reference/html/Ce
ntury/overview.htm

26

http://www.rothamst
ed.ac.uk/sustainablesoils-and-

grasslandsystems/rothamstedcarbon-

model-rothc

Rothamsted Carbon Model
(RothC)

* IlepeuyeHsb JIULIEH3MOHHOTO TPOrPAaMMHOTO obecrieueHus (Ipu He0OXOAMMOCTH )

* Ilepeuens npodeccuoHambHBIX 0a3 JaHHBIX U WH(GOPMAIMOHHBIX CIPABOYHBIX cucTeM [
[Tepeuens pecypcoB MHPOPMAMOHHO-TEICKOMMYHUKAITMOHHON ceTn «HTepHeT» (mpu

HE00XOIMMOCTH)

* Omnuca"ue MaTepuaIbHO-TEXHUUECKOTO 00ECTICUCHUSI:

A. Ilomemenus

- JIekunmoHHOE MOTOKOBas ayauropusd,

KomIbloTep, Bbixon B MHTepHeT): b. O6opynoBanue:

JUist IEKIIMOHHBIX ayAUTOpHil: HeoOXoaumMasl oprrexHuka, 9BM, u np.

15

000pyZI0BaHHAsi OPITEXHUKOH (IIPOEKTOp,






