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PaGouas mporpaMmma AUCHUIIMHBI pa3paboTaHa B COOTBETCTBUU C CAMOCTOSATEIHHO
ycranoBieHHBIM MI'Y o6pasoBatensubiM crangapToM (OC MI'Y) st peann3yeMbIX OCHOBHBIX
npodecCHOHANBHBIX 00Pa30BaTEIBLHBIX MPOTPAMM BBICIIETO 00OPa30BaHUS 110 HAPABICHHUIO
noarotoBku 05.04.06 JkoJiorus U NpUPOAONOJIb30BAHUE TPOTPAMMbl MATUCTPATYPHI.

OC MI'Y yrBepxneH perenuemM Ydenoro coera MI'Y umenn M.B.JlomonocoBa ot 28 nexaOps

2020 rona (mpotokost Ne 7).



1. Mecto aucuunjunsl B ctpykrype OIIOIL: omrocumca x eapuamusnoii wacmu OI1OI],
a67151emcsi 0053amenbHOU OISl OC80EHUSL.

2. BxoaHble TpeOOBaHHS /Jisi OCBOEHHUS] JUCHUILUIUHBLI, NPeABApPUTE]bHbIE YCJIOBHUS:
nepeueHb 0C80EHHbIX OUCYUNTUH

Briciasg MmateMaTHka

duzuka

3. HnannpyeMble pe3yJdbTaThbl 06yqul/m B pe3yjqbTare OCBOCHUA NUCHUIIJIUHBI,
COOTHECCHHBbIC C TpeﬁyeMban KOMIETCHUMAMMU BbBINNYCKHUKOB

Komnerenuuun Nuaukaropsl (moka3aresin) IlinanupyemMsble pe3y/ibTaThl

BBIIIYyCKHUKOB AOCTH/KEHHUSI KOMIIeTeHIIHit 00y4eHHs 10 JUCHHUILINHE,
(xoabI) CONMPSIKEHHbIE C
KOMIICTCHIHSAMH

MIIK-3 MIIK-3.1 Bnangets Teopueli 1 HaBbIKAMHU

MPAaKTUYECKOTO aHAJIH3a B
00JIaCTH MaTeMaTHYECKOTO
MOJICIIMPOBAHUS B SKOJIOTUH
YMeTh NOHUMATh, U3J1araTb U
KPUTHYECKH C TIOMOIIBIO
MaTeMaTHYeCKUX METOJIOB
aHaJIM3UPOBaATh 0a30BYIO
uHpOpMalHIO B 00J1aCTH
OKOJIOTUH U
HPUPOJIOTIOIB30BAHUS

YMeTh KOJINYECTBEHHO
aHAJIM3UPOBATh MOJyYEHHbIE
pacyeTHbIe U U3BECTHBIE U3
JUTEPATyPhl PE3YyIbTATHI TIO
MaTeMaTHIEeCKOMY

MOZACIIMPOBAHUIO B OKOJIOTHUH.

4. O0beM THCHMILIMHBI 3 3.€., B TOM 4Hcie 54 akaJleMHUUecKUX 4acoB HAa KOHTAKTHYIO paboTy
oOyyaromuxcst ¢ mpenojaBareieM, 54 axkaJeMHUYeCKHX Yaca Ha CaMOCTOSTEIbHYI paboTy
o0ydJaronuxcs.

5. @opmat 00y4eHusi OUHBIH



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

4acoB, U BU/bI y‘leGHLIX 3aHATHH

Bcero B Tom uucne
(4aceI) KonrakTHas paGora CamocrosiTesibHas paboTa 00y4yaromerocst
(paboTa BO B3anMO/IeliCTBHH C MpenojgaBaTeaemM)
HanmenoBanue u
KpaTKoe coacpanue o ) ) ) Bcero Bcero
pa3aesioB U TeM 5 5 5 ~ g
= = ) 2 o
AUCHUILINHBI T 3} o 3 o =
o = o = Q<
/ = S = S Ao, S O
; = =2 |Eg it
(¢opMma Tekymei i = S S8 S g
aTTecTAIlNH R 3 5 3 § 3 %
= = O = =
S s O s B = =
5« % = % = 5 o
2 E 2 E 2E | EE
= o= o= o=
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
Tema 3 4 1 1 2 2
®opmMma TEKyIEeH VY CTHBIN ONIPOC B pPAMKax 3aHATHM CEMUHAPCKOro TUIA
aTTecTaluy 1o pa3aeny
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
Pasnen 2 12 4 2 6 6
Tema 1 S) 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 YCTHBIN ONpOC B paMKax 3aHATHN 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
®opma TEKyIEeH VY CTHBIM ONPOC B PAMKax 3aHATHN CEMMHAPCKOr0 TUIA

aTTecTaluy 10 pasaeiy

Paznen 4 6 2 1 3 3
Tema 1 6 2 1 3 3
®opma TEeKyIEeH VY CTHBIM ONPOC B PAMKax 3aHATHN CEMMHAPCKOr0 THIA

aTTecTaluy 10 pasaeiy

Yacrs Il 53 18 9 27 26
BBenenue 2 1 1 1
®opmMma TEKyIIeH VY CTHBIN ONPOC B PAMKaxX 3aHATHM CEMUHAPCKOro TUIIA

aTTECTAalMy 10 pa3zieny

Pazpen 1 3 |2 | | |2 ‘ 1
®opma TEeKyIeH VY CTHBIM ONPOC B pAMKax 3aHATHI CEMHUHAPCKOT0 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 TEKyILEeH VY CTHBIN ONIPOC B paMKax 3aHATHH CEMUHAPCKOrO TUIIA

aTTECTAal[My 10 pa3zieny

Paznen 3 8 2 2 4 4
Tema 1 4 1 1 2 2
Tema 2 4 1 1 2 2
®dopma TEeKyIIeH YCTHBIN ONMpOC B paMKax 3aHATHA CEMUHAPCKOTO TUIA

aTTECTaly 110 pa3lieny

Pasnen 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 TUIIa

Pasnen 5 10 3 2 5 5
Tema 1 3 1 0,5 1,5 1,5
Tema 2 3 1 0,5 1,5 1,5
Tema 3 2 0,5 0,5 1 1
Tema 4 2 0,5 0,5 1 1
dopma TeKyIen VY CTHBII onpoc B paMKax 3aHATUN CEMUHAPCKOTO TUIIA
aTTecTalluy 10 pa3feny
Pasznen 6 6 2 1 3 3
Tema 1 3 1 0,5 1,5 1,5
Tema 2 3 1 0,5 1,5 1,5
®opma TEeKyIeH VY CTHBIN ONPOC B pAMKax 3aHATHI CEMHUHAPCKOT0 THIA
aTTeCTAllMU 10 pa3Jeny
ITpomexyTouHas 2
aTTeCTalus - SK3aMeH
108 36 18 54 54

Hroro:




IHoapoOHoe conep:xanme pa3ieioB U TeM TUCHUIINHBI:

Yactp 1. BBenenue B MaTeMaTH4ecKOe MOAeJIMPOBaHMeE.

BBenenue.

Tema 1. MeToa0s10rusi MATEMATHYECKOTO MO/IEJIMPOBAHMS.

Marematu3anuss Haykd. OCHOBHbIE TMOHATHS  CUCTEMHOro aHaiu3a. (OCHOBHBIE
METOJO0JOTUYECKHE TMPHUHIMIBI MOJEIUPOBAHUSA. AHATOMHUS MATEMaTHYECKUX MOJCIIEH.
BoeruncnurenbHbiii dkcnepumenT. Llenn monenupoBanusi. OCHOBHBIE XapaKTEPUCTUKU MOJENEN
(pealuCTUYHOCTh, TOYHOCTh, OOIIHOCTb, MOJYJIBHOCTb, CHOCOOHOCTH K KaueCTBEHHOMY H
KOJIMYECTBEHHOMY Pa3BUTHIO).

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

Cremuduka TMMOYB U  IKOCHUCTEM, Kak oObekTa MopaenupoBaHus.  OTKpPBITOCTS.
MHorokoMnoHeHTHOCTh. CJIOKHBIM XapakTep B3aMMOJCHCTBUA C OKPYXKAIOIICH Cpeoi.
Jwnnamuuynocte.  HenuneinHocts.  HMepapxuueckass  opranuzanus.  [IpocTpaHcTBeHHas
HEOJHOPOJHOCTh. KOHTPUHTYUTUBHBIN XapakTep peakiuu Ha BHEUTHUE BO3IEHCTBHUSL.

Tema 3. OcHOBHBIE THIIBI MATEMATHYECKHX MOIEJICH.

Knaccudukanus sxonormdeckux wmoxener (Pemopos, ['miapmanoB (1980); PusHMYEHKO
(2002); Jorgensen (2008)).

Pa3nen 1. [Ipouenypa Moae iMpoOBaHUSA CI0KHBIX JTMHAMUYECKHX CHCTEM.

Tema 1. [Ipoueaypa moaeTupOBaHUS.

[TocTanoBka 3amauyu; BBIOOP OOBEKTA HWCCICAOBAHUS M OINPEACIICHUE €ro BPEMEHHBIX U
MPOCTPAHCTBEHHBIX T'PAaHHUIL; cOOp HEOOXOAMMBIX NAHHBIX U OIIEHKA UX KauyecTBa; BHIOOp THUIIA
MOJIeTIM; KOHIENTyanu3aluss Mojaenu; Qopmanusanus MOJeNH; BbIOOp MeToAa pelIeHHUS;
peanuzanus MOJAENH; BepU(HUKAIUs MOJENH;, aHaJdu3 YyBCTBUTEIBHOCTH; KaJIHMOpOBKa;
MIPOBEPKA; 3aAKITHOYUTENIbHBINA 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 MOJIeJIei.

Tema 1. CTaTnueckne H AMHAMHAYECKHE MOEJIH.

Craruueckue monenu. llpencrapnenne ctaTHdecKux MojeNel B BUJI€ MOTOKOBBIX JUArpaMm
u MatpudHou ¢opme. JIOCTOMHCTBA M HENOCTATKH CTAaTHYECKHX Mojaeiei. JluHamuueckue
Mozenu. Toueunsle Momenu. Mcnonb3yeMblid MaTreMaTHYECKUU anmapar. Y4YeT BPEMEHHOU
uepapxud  TporeccoB  («OBICTPBIC»  «CPEAHHE» H  «MEIJICHHBIE»  TIEPEMEHHBIE).
[IpocTpaHcTBEHHO-pacpeAeIeHHbIE TUHAMUYECKUE MoAeIH. Mcnob3yemMblil MaTeMaTHUECKUA
amnmapart. JJocTOMHCTBA M HETOCTATKH TMHAMUYECKUX MOJICIICH.

Tema 2. KauecTBeHHOE HCCIe0BAHNE TUHAMHYECKUX MOJIeJIei.

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. HesmHeiiHbIe AUHAMHYECKHE MO/IECJIH.



OcoOCHHOCTH JWHAMUKH HEIUHEWHBIX cucTeM. [Ipocteifimme mnpuMepsl HETUHEHHBIX
JUHAMHYECKUX Mozenel. VIImocTpaTUBHBIA IpUMEpP: KAa4eCTBEHHOE WCCIEAOBAHUE CEPUH
HEJIMHEMHBIX MOJIENIEH KPYrOBOPOTA YIJIEPOIa.

Pa3nes 3. Buoreoxummnueckne MoaeJiu.

Tema 1. Dranbl pa3sBUTHS MaTeMAaTHYeCKHX MoJejiedl OMOreOXMMHYECKMX IHKJIOB
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 OUOT€OXUMHUYECKHX
MoJieNieii B 3aBHCUMOCTH OT MPOCTPAHCTBEHHO-BPEMEHHOT0 MacuITada.

Tema 2. MoaenupoBanue JMHAMHKH OPraHUYeCKOI0 BellecTBA M0YB.

OcHOBHbIE MMOAXOAbI K MOJEIUPOBAHUIO JUHAMUKH OPraHUYECKOTO BEIIECTBA I0YB.
[Tpouecc-opueHTUPOBAaHHBIE M OPraHU3M-OPUEHTUPOBAaHHbIE (MOJENM IHUIIEBBIX IIEMe)
mozenu. [Ipouecc-opuentupoBannbie Mofenu. KoHuLenTyanbHbIe MyJdbl B MOJAEISAX JTUHAMHUKU
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 HeoNpeeJIeHHOCTH B MOAe/ISIX O0MOre0XUMHUYeCKUX IUKJIOB.

Heonno3naunsiii BbiOOp mynoB. Ilomck cBsizel Mexay wH3MepsieMbIMH (paKIUiIMUA U
KOHLENTYalbHBIMU IYJaMHM MOJIEJE€H Kpyropopora yrieponaa. HeompeneneHHOCT B
omnpeneneHun CTpykTypbl moaenet OB mous. [IpoTMBOpeunBBIE JaHHBIE O TEMIIEpaTypHOU
YyBCTBUTEIBHOCTU PA3HBIX IIYJIOB OPraHMYECKOI0 BeUIECTBA MO4B. Mcrnoap30BaHUM MOJENEH B
MacmTabe OTJIMYHOM OT TOro JJsi KOTOPOIO OHHM OBLIM pa3BUTHL. BXoJHblE MaHHBIE U
napamerpsl. IlpoGrema mNpoCTpaHCTBEHHO- BPEMEHHOrO Maclitaba Npu  MOJETUPOBAHUU
OMOre0OXMMHYECKUX LUKIIOB.

Pa3nen 4. Mogenu nenorenesa.

Tema 1. OcHOBHBIEC THIILI MOJEJICH MEAOTeHe3a.

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

Yacrsp |1. MaTeMmaTn4eckoe MoJeTHPOBaHNE B IKOJIOTHH.

Beenenue.

Meto MaTeMaTH4ecKoro MOJEIUPOBAHUS B JKOJOTMM KaK MHCTPYMEHT HCCIIEJOBaHMS U
IIPOrHO30B.

Pa3nes 1. DineMeHTHI TeOpUH KOJTeOAHMIA.

KauectBeHHblit aHanu3 cucreM aud@epeHnnanbHbX ypaBHeHUH. CTallnoHapHbIe COCTOSHUS.
W3oknunbl. ['maBHble M30KIMHBL. OcoOble TOYKH: LEHTP, YCTOMUYMBBHIN y3€l, HEYCTOWYUBBIM
y3en, ycTOW4uBbIi (GOKyC, HeycTOW4YuBbIN (okyc, cemno. [lpenenpHbie 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 MOMYJISANMS.

Mopenu TMHAMUKHA OJMHOYHOW NMOMYJISIUN C HENPEPBIBHBIM Pa3MHOXKEHUEM. P0oK1aeMOCTb.
CwmeptHocTh. KoaddummeHnT pa3MHOXKEHUsA. ODKCIMOHCHIMAIBHBIA pocT. 3akoH MaibTyca.
Mopens ®epxtonscra. Jloructuyeckuii poct. EmrxocTs cpempl. - u K-ctparern. Mopenu
npomeicia. [TocTOsTHHBIN U 10JIEBO TPOMBICEIT.



MareMaTrnueckne MOJeI B MUKpoouroaorun. Moaens MoHo.

Teopuss xemocrata. CkopocTh pa3z0aBieHMs, BpEeMs YIBOCHHs, TOYKAa BBIMBIBAHUS.
JIByxBo3pactHas Mmozaens H.B. CrenanoBoii.

Marpuynbsle MOJEIM IUHAMHUKH OJMHOYHBIX IONYJSIMUHA C BO3PAaCTHOM CTPYKTYpOH U
JTUCKPETHBIM pa3MHOkeHueM. Marpuma Jleciu. Oddekr 3anasapiBanus. Bo3HuKHOBeHHE
Kosie0aHU YUCICHHOCTH.

Tema 2. B3aumojgeiicTBUe MOIMYJISIIAIA.

Mopenu B3auMoaeHcTBUs monmyssanuid. OOIUNA BUJI CUCTEMBbI yYpaBHEHHH, OIHCHIBAIOIICH
B3aUMO/ICHCTBUE IBYX BUJIOB.

Cucrema ypaBHEHUH «XHUIIHHUK-)epTBa» B. Bombreppa. OcoOble TOUKH, X YCTOHYHMBOCTB.
®a3oBblif TOPTpET cucTeMbl. Bo3HHKHOBeHHE aBTOKONeOanuii. @opmMa npenenbHOro MUKIa mpu
Pa3IM4YHOM YPOBHE MTOCTYIUIEHUS PECYPCOB B CUCTEMY.

Cucrema ypaBHEHUH «XUIIHUK-KEPTBa» MPU HAIMYUKU BHYTPUBHUJIOBOM KOHKYPEHLIUU CPEIU
xepTB. CrucTreMa «XUIIHUK-)KEPTBa» B YCIOBHIX MIPOTOUYHOTO KYJIbTUBATOPA (XEMOCTATA).

Cucrema ypaBHEHUH, ONMUCHIBaIONIasi CUMOMOTHYECKOE B3aMMOJEWCTBHUE IBYX BHIOB (a) B
OTCYTCTBHE BHYTPUBHIOBOI KOHKYPEHIIMH U (0) IpU HATUYUU BHYTPUBUI0BON KOHKYPEHIIUH.

Cucrema ypaBHEHMH, ONMCHIBAIOIIAS] KOHKYPEHIMIO ABYX BUAOB. [lapaMerpuyeckuii mopTper
cuctembl. TpurrepHoe nepekitoueHue.

B3aumoneiicTBue Tpex NHOMyJIALUA B CHUCTEME «XHUIIHHMK-ABE >KEPTBBD» (a) B OTCYTCTBUE
KOHKYPEHLIUU CPEU KepTB U (0) NpU HATMYMK KOHKYPEHIIMH CPEIU KEPTB.

Tema 3. [IpocTpancTBeHHbIE 3 (PeKTHI.

BoO3HUKHOBEHHE CTPYKTYp B NPOCTPAHCTBEHHO-PACIPEIECICHHBIX cHUCTeMax. buiokaibHas
CHUCTEMAa M €€ NOBEIECHHE IPHU Pa3IM4YHONM MHTEHCUBHOCTH MHIPALMU KEPTB MEXAY ABYMs
MECTOOOMTAaHUSMH U NIPU PA3TUUHBIX YPOBHIX BHYTPUBHUIOBONH KOHKYPEHLIMHU CPENIU KEPTB

Paznes 3. Moaesu ri100a1bHOr0 pa3sBUTHS.

Tema 1. JlokaJdbHBIE MOJEJIH.

MonenupoBaHue  HKOJIOTO-3KOHOMHYECKOTO  B3aUMOJICHCTBUSL HAa  OCHOBE  CHUCTEM
mubdepeHIMaNbHbIX ypaBHEHUH.

Mogemu JIx. ®oppecrepa «Mup-1» u «Mup-2». OCHOBHBbIE KOMIOHEHTHI Mojenu. OO
BUJI ypaBHEHHMI. 3aBUCUMOCTh POKIa€MOCTH M CMEPTHOCTH (a) OT ypoBHs muTaHus, (0) OT
MaTepHaJIbHOIO YPOBHS JKM3HM, (B) OT IUIOTHOCTHU HaceJeHHs, (I) OT ypOBHS 3arps3HEHUS.
OcHOBHBIE pE3yJIbTAThl: KPU3UC MCTOIIEHHUS PECYpCOB; Kpusuc 3arpsasHeHus. CreHapuil
r7100aIbHOTO PaBHOBECHSL.

Mopnens HyneBoro pocta . Menoys3a. YcinoxkHeHue CTpyKTypbl mojenu «Mwup-3» 1o
CpaBHEHHUIO ¢ Moaensimu Poppecrepa.

Tema 2. IIpocTpancTBeHHO-pacnpeaeIeHHbIE MOAEC/IH.

IIpocTpaHCcTBEHHO-pacnpenesieHHass MOJENb OpraHu4deckoro pocra Mecaposuua-Ilecrens.
Pernonansusiit moaxosn. OcHoBHBIE 050K Mojend. OCHOBHBIE Pe3ylbTaThl U UX OTJIMYUE OT
nporuo3oB doppecrepa u Menoysa.

Pasznen 4. I'modanbHbIe KJINMAaTHYECKHE MOJEIH.

Mogenpb «1aepHON 3UMBDY.

CueHapuu TMHAMUKHA aHTPOITOTEHHBIX BHIOPOCOB MapHUKOBBIX T'a30B B TedeHue 21 Beka (1o
JOKIaay MeXNpaBUTEILCTBEHHON TIPYMIBI 3KCIIEPTOB 1O u3MeHeHHio kiumara, 2007).
Cuenapun RCP.



Monenu o6mieit nupkynsuuu arMocdepbl. OCHOBHBIE MPOLECCHI, MOAETUPYEMBIE B MOJIEIH
obmeit mupkynsauuu atMocepsl U okeaHa MHCTUTyTa BBIUMCIUTENbHOW MaremaTuku PAH.
[Tporno3 u3menenus knuMmata Juis crienapust A 1B, momyuennsiii Ha 6aze MOLIAO IBM PAH.

Mogens «Knumar - yrinepoansiii nuukia» Ha 6aze MOLIAO MBM PAH. OcnoBHble 0n0KH
MOJIeJId, OCHOBHBIEC IIPOILIECCHl, OCHOBHBbIC ypaBHeHUs. [IporHo3 conepxkanusi yriaepoja B
OCHOBHBIX IKOCUCTEMax /s cueHapus AlB.

Mogenn «KiInmMaT-030H» U «KJImMaT-Metan» Ha 6aze MOLIAO NUBM PAH. OcHoBHbIE 0110KH
u miporiecchl. [Iporno3 conepxanust Merana B armocdepe s cuenapus AlB.

Pazgea 5. UMuTaniuOHHOE MO/IeJIMPOBAHUE IKOCUCTEM.

Tema 1. O61He NOAXOBI.

OOmias OJ0K-cXeMa MMHUTAIIMOHHBIX MOJeled JKocucTteM. buoTuueckuii, aOMOTUYECKUIA,
KJIMMaTuueckuit 6soku. OO01Ias cxema MOTOKOB BEIIECTBA M DHEPTUU B dKocucTeMe. JlnarpaMmbl
k. @oppecrepa. Ilpuanun mumMuTHpyOMKUX (akTopoB. DyHKIMK OTKIWMKA. PerpeccrnoHHbIC
monenu. CTaTUCTUYECKHE HMMMTATOpbl KiuMara. Llemu mporHo3Horo monenupoBaHus: (a)
MIPOTHO3 OTKJIMKA SKOCHCTEMbI HAa U3MEHEHHE €€ CTPYKTYPHI; (0) IPOrHO3 OTKJIMKA YKOCHCTEMBI
Ha U3MEHEHUE BHELIHUX YCIOBUM.

Tema 2. Arpo3K0OCHCTEMBI.

HMMuTanimoHHoe MojenupoBaHue arposkocucteM. IlouBeHHbIN 010K, BEreTallMOHHBINA OJIOK,
MeTeoOnok. Llemm MopenupoBaHus, OCOOCHHOCTH MPOIYKIIMOHHBIX Mojeinei. Momenu
SOYMOD, CUMOHA, AGROTOOL.

[IporHo3 nmoBeneHust CEIbCKOXO03SIICTBEHHBIX YKOCHCTEM B YCJIOBUSIX BO3MOXKHBIX U3MEHEHHI
knumata. [Ipoext «PESETA» 1 ero ocHOBHBIE pe3ynbTaThl AJisl arpodkocucteM. muTanuontas
cucrema «Knumar-nousa-ypoxain» BHHWHMCXM u nporHo3sl M3MEHEHUN IPOLYKTHMBHOCTH
OCHOBHBIX CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp MNpPHU OXHIAEMbIX H3MEHEHUAX KiIuMmaTa JJis
pa3IUYHBIX PETHOHOB PO.

Tema 3. JlecHble 3KOCHCTEMBI.

NMutanoHHble MOJENM JIeCHBIX dKocucteM. llenn mopenupoBanus. SpycHO-mMo3anvHas
koHuenuus. [IpocTpancTBeHHO-pacnpeneneHuble ran-moaenu. 3D-Busyanuszaius pe3yabTaToB
pacuetoB. Ctpykrypa momenu Mixfor-3D u npumep ee MpPUMEHEHHUS IS OICHKH BIUSHHS
BBIDYOKM Jleca Ha MHKpOKIMMAaT dsKocucteMbl. Monens EFIMOD, ee ocHoBHble OioKH U
npoiieccbl. MoienupoBaHue peakuu JECHBIX IKOCUCTEM Ha BO3MOXKHbIE U3MEHEHHUSI KIMMarTa.

Mognenu peakiuu OOJNOTHBIX JKOCHUCTeM Poccuu Ha KIMMaTHYeCKWe M3MEHEHUs W
AHTPOIIOTE€HHBIE BO3ACHCTBUSI.

Tema 4. Bognble 3K0CHCTEMBI.

NmMurtanmoHHbie MOJIENH BOIHBIX dKocucTeM. Llenmn monenupoBanusi. OcoOeHHOCTH MoIemei
BOJHBIX JKOCHCTeM. MMuTanmmoHHass Mojaenb 3KocucteMbl HeBckoit ryosr duHCKOTO 3anmBa.
MopenvpoBanue JUHAMUKH ITOMYJISIIINI TTPOMBICIIOBBIX THIPOOWOHTOB.

Pazgen 6. MonempoBaHue IMHAMMKH OT/eJbHBIX BElIECTB B HA3eMHbIX IKOCHCTEMAX.

Tema 1. Yruepon.

MopgenupoBanue JWHAMHUKK VYIIepoJa B HA3eMHBIX HKOCHUCTEMax MpH  Pa3IUUYHBIX
KJIMMAaTHYEeCKUX CIICHapusx. Mojenu IuHaMHKH opraHudeckoro yriepoma Century, RothC.
[IporHo3 JuMHAMUKHM 3amMacoB OPraHUYECKOTO Yriepoja MNaxXOoTHhIX 3emelb EBponeickoi
Tepputopuu Poccun npu paznuyHbIX cucTeMax 3emuieienus. Mozaenb TMHAMUKHA OPTraHUYeCKOTrO
BElIleCcTBa M0YB B JIeCHBIX 3kocucTemax ROMUL.

Tema 2. 3arpsi3Hsiionye BelecTBa.



Mopaenu nOWHAMUKW  3arps3HSIONIMX — BEIIECTB B HA3eMHBIX JKocucTeMax. [lenm
MoJIeTMpoBaHus. J(MHaMuYeckas MOJENb [HMKJIOB TSDKEIBIX METAJIOB JJisi arpoJiaHamadros
neBobepexbs OKckoro 6acceiina.

Mojens nuHaAMHUKA Bics s IMUIIEBOM CETH AKOCHCTEMEI JUCTBEHHOTIO JIeca.

7. MOHJ OLIEHOYHBIX CPEACTB /sl OLleHUBAHMS Pe3yJIbTATOB 00y4eHUsl M0 AU CUMUILINHE!

7.1. TunoBble KOHTPOJIbHBIE 3aJaHUS WU HHbIE MAaTePHAJIbI /sl POBEAEHUs TEKYIIEro
KOHTPOJISI:

Marematuueckoe MOACIMPOBAHUE OMOTEOXMMUYECKUX ITUKIIOB.
Mopenu AMHaMUKH MOITYJISALHN.

MopenupoBaHue NPOTYKLIMOHHOTO ITPoLIecca.

I'moGanbpHBIE KINMATHYECKHE MOIEIIH.

MoaenupoBaHue 3arpsI3HEHUH.

7.2. TunoBbie KOHTPOJIbHBIC BOIIPOCHI, 3a/ITaHUA UJIM UHBLIC MaTEepUAJbI 1Jisd NMPOBECICHUSA
l'[pOMe)KyTO‘lHOﬁ aTreCranmum:

Maremarnsanys Hayku. CUCTEMHBIN aHaJIW3, OCHOBHBIE NOHATHS. MHOKECTBEHHOCTh MOJEIIEH.
WNHuTtepnperanus moaeneid. Bo3MoKHbIE 1IEIM MOJAEITUPOBAHMUS.

AHaTtoMus MaTeMaTU4YECKHX MOI[GHCﬁ (nepeMeHHHe COCTOsIHMS, BHCHIHWEC TICPEMCHHBIC,
KOHTPOJUPYIONIUE TIECPEMCHHBIC, MATCMATHYCCKUC YPAaBHCHUA, NapaMETpPbl, YHUBCPCAJIILHBLIC
KOHCTaHTBI). BreraucnutenbHbIH OKCIICPUMCHT U €ro IOCTOUHCTBA.

OTanbl IOCTPOEHUsI MaTEMaTUYECKUX MOJENEH CIIOKHBIX AMHAMHUYECKUX cucTeM. [locTtaHoBKa
3aJauu; BHIOOP OOBEKTa MCCIEOBAHUS U ONPEIENICHHE €r0 BPEMEHHBIX M IMPOCTPAHCTBEHHBIX
rpaHul; cOOp HEOOXOIMMBIX JAaHHBIX W OIEHKa HUX KadecTBa; BBIOOp THIIA MOJENY;
KOHLENTyalnu3anuss Mojenu; (GopManu3anus MOJENH; BbIOOp METO/a pEIICHUS; peanu3arus
MoOJeNH; BepUPHUKAUS MOJENM; aHaJu3 YYBCTBUTEIBHOCTH; KaluOpOBKa; IPOBEpPKa;
3aKJIFOUUTEIbHBINA CUHTES.

XapakTeprCTHKa DKOCHCTEM KaK OOBEKTOB MOJCIUPOBAHUS (CLOMCHOCTb, YEIOCTHOCHIb,
OMEPOACEHMHOCHIL, OMKPLIMOCHIL, CLONCHOCMb  83AUMOOCUCMEUS. C OKpYXHcarouell cpeooll,
OUHAMUYHOCMb,  UEPAPXUYHOCTL,  UCHOPUYHOCb,  HEIUHEUHOCb,  KOHMPUHMYUHMUBHOE
noseoeniue).

Knaccudukanun MaTeMaTUYECKUX Mozenein (uccnedosamenvckue-npuxnaonvie;
ananumuyecKue-aneopummuiecKue; MUHUMAIbHbIE - UMUMAYUOHHbIE, TUHElHbIe - HeTUHEelHble,
cmamuieckue -OuHamuyecKue; moueyHvie- NPOCMPAHCMBEHHO-pAcnpedeseHHble;
0emepMUHUPOBAHHbLE- CIOXACMUYECKUe).

OcHOBHBIE METOJJOJIOTUYECKUE TPUHLIUITBI MOJEIMPOBAHUS (TPUHIIUIT UTEPATUBHOCTH; PUHIUI
COOTBETCTBUS TOYHOCTH U CJIOKHOCTH). XapaKTEpUCTHKA MOJENeN (peaTuCTUUHOCTb, TOUHOCTb,
OOIIHOCTb, HArJSIIHOCTh, MOJYJIBHOCTh, CHOCOOHOCTh K KauYeCTBEHHOMY M KOJIMYECTBEHHOMY



pa3BUTHIO).
AHanu3 4yBCTBUTEIFHOCTH U KaJTMOPOBKA MaTEMaTHYECKUX MOJICIICH.

Vuer HUEpapXrU XapaKTEPHbBIX BPEMEH IIPU IMOCTPOCHHUN JUHAMUYCCKHUX MO,Z[CJICI;'I. «BBICTpBIC» n
«MCIJICHHBIC) IIEPEMCHHEIC.

Junamuueckue Mozenu. Todeunsle (JIokanbHble) Moaenn. Maremarnueckuii annapar. [Ipumepst
(Mmomens Manbryca, Ilpocreiimias uHEHHAs JUHAMHYECKAas MOIEIb OTKPBITOH CHCTEMBI).
ITpocTpaHcTBEHHO-pAcIpeIeIeHHbIE MOIEIN. MaTeMaTnyecKuil anmapar.

KauecTBeHHOE uCCIENOBaHME IUHAMHYECKMX MoJened. YcrohuuBocTb. Meton JldamyHoBa.
KauecTBeHHOE UCCIIEJOBAaHUE JIOTUCTUYECKON MOJEIIH.

AHanu3  yCTOMYMBOCTH  MOJENW,  TNPEJACTaBIEHHOM  CHUCTEMOM  JBYX  JIMHEWHBIX
mubdepeHIManbHbIX ypaBHeHUH. Turmbl 0coObIx Touek. KauecTBeHHOE MccieoBaHne TUHEHHON
JIBYXKOMIIOHEHTHOM MOJIEHN TUHAMUKHA OPTaHUYECKOT0 BEIIECTBA MOYB.

Henuneiinble nuHamMuuecKue CHUCTEMBlI M OCOOEHHOCTM MX MoBefeHus. CamoopraHuzalus.
Junamuueckui xaoc ¥ pyHAaMEHTaJIbHbIE OTPaHUYEHUs B 00JaCTH ITPOrHO3a.

Cratnueckue O6moreoxummuueckue mojaenu. ['paduueckas u MaTpudHas Gopma MpeacTaBICHUST
CTaTu4ecKoi Mozenu. JIOCTOMHCTBA U HEJOCTATKH CTATHUECKUX OMOT€OXUMHUECKUX MOJIENIEH.

Marematudeckoe MOJCINPOBAHUC OHMOreOXMMHYECKUX OUKIIOB. I/ICTOpI/IH BOIIpoOcCa.
KJ'IaCCI/I(bI/IKaI_[I/Iﬂ MO,HeHeﬁ B COOTBCTCTBHMU C IIPOCTPAHCTBCHHO-BPECMCHHBIM Macirabom
OIMMCBIBACMBIX ITPOIECCOB.

MareMaTnyeckne MOJIET OMOTeOXUMHUUYECKHX ITUKIIOB. PoTamcrenckas moens (RothC).
Maremaruueckue monenu ouorecoxumuueckux nukios. Moaens CENTURY.

[IpencraBineHne B OHMOr€OXMMMUYECKHX MOJENSAX 3aBHUCHUMOCTH CKOPOCTH TpaHChOpMaluu
OpPraHMYeCcKOTro BelLecTBa OT yCIOBUH cpenbl. Penynupyromue GyHKIuu.

Marematuueckoe MOZICIINPOBAHUC OMOT€OXUMHYECKHUX IMUKJIOB. MI/IKpO6HLIe MOACIHN
PA3JI0KCHUA OPraHN4CCKOTO BEIICCTBA.

OcCHOBHBIE HaIpaBJICHHUA pPa3BUTUA COBPEMCHHBIX MO)ICJ'ICfI OHMOreOXNMHYECKOTO UKJIa
yriaepoaa 5 KOCUCTEMHOTO U r100aJIbHOTO ypOBHCfI.

Mopgenu nMHAMHKKA OAMHOYHOM momyisuuu. 3akoH ManbeTyca. Mogens @epxronbera.
Poxnaemocts. CmepTHOCTE. Koo durmeHt pazmMuoxkenus. EMKOCTb cpelibl.

Mogenu TMHaMHUKU TOMYJIALUNA ¢ BO3pAaCTHOM CTpyKTypou. Matpuna Jlecnu.

Monenu nipombicia. [IocTOSITHHBIN U 10JI€BOM TPOMBICEIL.

Mogenp «xumHuK-xeprBa» B. Bombreppa.

Mopnenp «XHUIHUK-KEPTBa» IPU HAINYUN BHYTPUBUIOBON KOHKYPEHIIMH CPEIU KEPTB.
Mogens, onuchiBarolas KOHKYPEHIHIO ABYX BUIOB. [lapameTpuueckuii HOpTpEeT CUCTEMBL.

Mopnenb, ONMUCHIBAIOIIAasE CUMOMOTHYECKOE B3aUMOJEHCTBHE NBYX BHJOB (a) B OTCYTCTBUE



BHYTPHUBHUIOBOW KOHKYpeHIIMH M (0) MpH HaJIUYMK BHYTPUBHIAOBOM KOHKypeHIHMU. OcobOble
TOYKH, X YCTONYUBOCTh. Da30BbIN MOPTPET CUCTEMBI.

bunokanbHas MOJeNb U €€ MOBEACHHE MPU PA3TMYHON HHTEHCUBHOCTH MHUTPALIMH JKEPTB MEXKITY
JIBYMsI MECTOOOMTAHHUSIMU M TPH Pa3IUYHBIX YPOBHSX BHYTPHUBHJIOBOM KOHKYPEHIIMH CpeIu
KEPTB.

MareMaTrnyeckre MOJIEN B MUKpoOroorun. Mojaens MoHo.
Teopus xemoctara. CKOpoCTh pa30aBIIeHHUs, TOYKA BEIMBIBAHUSI.
WmuTanmoHHbie MOIeNU arpodkocucteM. Mosens Agrotool.
HIMuTalIMOHHBIE MOJIEIH JIECHBIX IKOCHCTEM.

Monenu rnobansHoro pazsutus. Monenu @oppecrepa u Menoysa.
Mopnenu rinobanbHoro pa3sutus. Moaens Mecaposuua-Ilectens.
['mo0anbHble KITUMATHYECKUE MOJIEIH. MOJIEeb «1€PHOM 3UMBIY.

Mogenn obmeit mupkymsauuu atmocdepbl. Moxaens «Kimmar - yriaeponHslid UKD Ha 0aze
MOLIAO

CueHapuu JWHAMHKH aHTPONOTEHHBIX BHIOPOCOB MAapHUKOBBIX ra3oB B TeueHue 21 Beka (1o
JOKJIaxy MeXnpaBUTEIbCTBEHHOM TpYIIBI 3KCIEPTOB MO H3MEHeHHIo kiaumara, 2007).
Cuenapuu RCP.

[Tpoext «PESETAY: BiusiHIEC H3MEHEHHI KITMMaTa Ha CEJIbCKOE XO3SIMCTBO B CTpaHax EBpoIb.

Moaenu JUHAMHUKH TSKEIIbIX METAJIJIOB B arpoO3KOCUCTECMAX.

8. llIkana u KPUTEPUHU ONCHUBAHUA PE3YJILTATOB Oﬁy‘leﬂlflﬂ o JTMCUHMIIJIMHE:

B tabnuie npencrapieHa 1mkajga OUEHUBAHUS Pe3YyIbTaTOB 00YUYEHUS MO JUCHUIUIMHE. Y POBEHb
3HAHUW oOydJaromierocs oOleHuBaeTcss Ha "oTauyHo", "xopomio", "yIOBIETBOPUTEIHHO",
"HEyIOBJIETBOPUTEILHO" .

Onenka "OTAUYHO" BBICTABISETCS, €CIU OOYYalOUIMiics AEMOHCTpUpyeT chopMHUpOBaHHBIC
CHCTEMaTUYECKHE 3HAHWSA, YMEHHUS W HABBIKM HMX MPAKTUYECKOTO HCIONb30BaHus. OreHka
"Xopomio" CTaBUTCS, €CIIA MPHU JAEMOHCTpPAllMU 3HAaHWM, YMEHUN U HaBBIKOB CTYJEHT JOIYCKAET
OTJIENIbHBIE HETOYHOCTH (TIPOoOenbl, OMMOOYHBIC NEWCTBHS) HEMPHHIIMITHAIBHOTO XapaKTepa.
[Tpu HecucTEMATHYECKUX 3HAHUSAX, TEMOHCTPAIMH OTACIBHBIX (HO MPHUHIUIUATHHO 3HAYUMBIX
HaBBIKOB) U 3aTPYJHEHUAX B JEMOHCTPAIMHM JPYTHX HABBIKOB BBICTABIISIETCS OIICHKA
«yIOBIETBOpUTENBHOY». OleHKa "HEeyJIOBJIETBOPUTENHHO" CTaBUTCA, €CIM 3HAHUA U YMEHUSA
(dbparMeHTapHbI, a HABBIKA OTCYTCTBYIOT.

IIKAJIA U KPUTEPUHN OHEHUBAHMS pesyabratoB 00y4yenus (PO) nmo gucuuninze

Ouenka
PO u
COOTBET e 2 3 4 5}
BUJIbI OLIEHOMYBIX
CPEICTB
3Hanus OtcyrcrBue | @parMeHTapHbIe O61ue, HO HE CdopmupoBaHHbIE




(6u0  oyeHouHblX | 3HAHWH 3HaHUS CTPYKTYPHUPOBaHHBIC | CHCTEMaTHYECKHE
cpeocma: yCmHbll 3HAHUS 3HAHUS
9K3AMEH)

9. PecypcHoe oGecnieueHnue:

e [lepeyeHb OCHOBHOH M JONOJHUTEIBHON YUeOHOH TUTEpATYPHI:

OcHoBHasl JuTEpaTypa

[llenn E.B., PeokoBa .M. MaremaTtnueckoe MOJICIMPOBAHWE B MOYBOBEICHUU. Y UCOHHK.
2016. 382 c.

bazeikun A.J[. Maremarnueckass Onodu3MKa B3aMMOJEHCTBYIONMIMX MONYJsuid. MockBa:
Hayxa. 1985.

Mstnes B./l., [lanuenko JI.A., Pusnuuenko I'.1O., Tepexun A.T. Teopus BeposTHOCTEH U
MaTemaTuuyeckas ctaTucTuka. Marematuueckue Moaenu. Mocksa: Akanemus. 2009.

Pomanosckuit FO.M., Crennanosa H.B., Yepnasckuii [I.C. MaTemaTudeckoe MOJIeITUPOBAHUE
B Onodusuke. Mocksa: Hayka. 1975.

CsetnocanoB B.A. OCHOBBI METOAOJIOIMM MOJEIMPOBAHUSA HMPUPOAHBIX CUCTEM. MOCKBa.
2007.

JlonoIHUTeIbHAS JTUTEpaTypa

Bonasteppa B. MaremaTtnueckas teopust 60pbs0bl 3a cymectBoBanue. Mocksa: Hayka. 1976.

Komenesa H.E. MonxenupoBanue MOYBCHHBIX U JaHAMAPTHO-TECOXUMHUYCCKHX ITPOIICCCOB.
M.: Uzn-Bo Mock. yu-ta. 1997.

Mamuxun C.B. JluHamuka yriepoja OpPraHWYecKOro BeELIECTBA U PAJUOHYKIMIOB B
Ha3€MHBIX JKOCHCTEMax (MMHUTALMOHHOE MOJIEIMPOBAHUE M IMpPUMEHEHHE HH(POPMALMOHHBIX
texHosoruit). M.: U31-8o Mock. yn-ta. 2003. 172 c.

Mawmuxun C.B., bagasu B.M., Jlunaros JI.H., Manaxos /[.B., [TapamonoBa T.A., Cton6oBa
B.B., Illernos A.W. MMuTanuoHHas MOJENb NOCYTOYHON IMHAMUKH 3'Cs B mmmesoii cetn
HKOCHUCTEMBI JTMCTBEHHOTO Jieca // BectHuk Mock. yH-Ta. Cepust [louBoBenenue. 2021. Ne 2. C.
29-37.

Menoys 1., Paunepc ., Menoys JI. Ilpenenst pocra. 30 ner cycts. MockBa: AKaIeMKHHTA.
2007.

[Ty3auenko HO.I'. OcHoBrl 00111e# 3K000rMU. MockBa: M3a-Bo Mock. yH-Ta. 1996.

Camapckuit A.A., Muxainos A.Il. Marematnueckoe MoxenupoBaHue: Mueun. Metonsl
[Tpumepsrl. MockBa: @usmatiut. 2001.

e [lepedeHb JUIIEH3UOHHOTO MPOTPAMMHOI0 00ECIIeUeHHUSI

e [lepeuens npodeccuoHaIbHBIX 0a3 JaHHBIX U HH(OOPMALIMOHHBIX CIIPABOYHBIX CUCTEM

e [lepeuensp pecypcoB MH()OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTn «MHTepHeT» (mpH
HEOOXOIUMOCTH)

e OnucaHue MaTepuatbHO-TeXHUYECKOH 0a3bl: aynutopus, 1K, mpoekrop, sxpan

10. SI3bIk npenogaBaHMs . PYCCKHA

11. IlpenoxaBaTenb (MpenogaBaTein):

PoixoBa Mprna MuxaiisioBHa

JomkHOCTE: TIpodeccop

VYuenas crenenb (koraa u rae npucyxaena): 161 (02.06.2006 BAK MunoOpuayku PD)
VY4eHoe 3BaHuE (KOT1a M KeM IpUCBOEHO): mpodeccop (28.05.2013 BAK Munobpuayku PD)




Apxanrenbckast TaTbsiHa AsleKCaHIpOBHA

JomxHoCTh: ipodheccop

VYuenas crenens (korga u rae npucyxaena): 10 (16.01.2009 BAK Muno6puayku P®)
VYuenoe 3Banue (korga v keM npucBoeHo): n1oueHT (14.01.2011 BAK Muno6pnayku PO)

12. Pa3paboTYHKH MPOTrPaMMbI .

PoixoBa Mpuna MuxaiisioBHa

JlomkHocTh: ipodeccop

VYuenas crenens (koraa u rae npucyxaena): 10 (02.06.2006 BAK Muno6puayku PO)
VY4enoe 3BaHue (KOrna 1 KeM npucBoeHo): mpogeccop (28.05.2013 BAK Munobpuayku PD)

Apxanrenbckast TaTbsiHa AJleKCaHIpOBHA

JomxHocTh: ipodeccop

YueHas crenens (koraa u rae npucyxkaena): 16H (16.01.2009 BAK Munobpuayku P®)
YueHoe 3Banue (koraa u kem npucBoeHo): noueHt (14.01.2011 BAK Muno6puayku P®D)

13. KpaTrkasi aHHOTaUMs JUCUHUIJIMHBI:

Kypc 3HaKOMHUT ¢ OCHOBHBIMU MOHSATHSIMHU M METO/I0JIOTMUECKUMHU ITPUHLIUIIAMU MOJIEIUPOBAHUS
U XapakTepusyeT CHeHU(PUKY TIOYB M DSKOCHCTEM Kak OO0bEKTa MOJAEIUPOBAHUS.
PaccmarpuBaeTcss mponecc IOCTPOCHHsT MOACIEH W HCTOYHUKA HUX HEOIPENEICHHOCTH.
OO6cyxnatoTcs pasnuuHble Kiaccupukanuu Mozenei. IlpencraBineHsl  XapakTepUCTHUKH,
JIOCTOMHCTBA, HEJIOCTAaTKU W 00JacTh NMPUMEHEHUS Pa3IMYHbIX THUIIOB MOJIENIEH B HKOJOTHH.
Kypc BkiO4aeT »31eMeHThl KayeCTBEHHOro aHanu3a Jud¢epeHIuaIbHbIX YpPaBHEHUH B
OPUMEHEHUH K 3KOJOrM4YeckuM 3anadaM. OOCyXIaroTcsi MOAETN AMHAMHUKU MOMYJSALUA mpu
pa3IMYHBIX BHYTPEHHHX OTPaHUYEHUSAX U BHEIIHUX HArpy3kax, B TOM YHCIIe JieMorpaduieckue
MOJIEJIM M MOJEIH INI00aNbHOTO pa3BUTHs. PaccmaTpuBaroTcs MOJENN arpodKOCUCTEM, JECHBIX
HKOCHCTEM, Ha3eMHBIX BOJHBIX IKOCHCTEM, a TAK)KE CBSI3aHHBIE C HUMHU MOJAEIU (POPMUPOBAHUS
IIOYB M YIVIEPOJHOIO IMKJIA, KIMMATHYECKHE MOJEIMU C Pa3IMYHbIMU CLEHAPUSMH DMUCCHUH,
MOJIEJIA JUHAMHUKH 3arpsI3HAIONIMX BEIIECTB B HA3EMHBIX JKOCHCTEMAX.



