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1. llesu u 3212494 AU CIUILIHHBI

Ilenp UCHIMIUIMHBI - U3YYUTh OCHOBBI MATEMATHYECKOTO MOJAEIMPOBAHUS IIPUPOIHBIX
cpell. 3alaud JUCUUIUIMHBL: 1) U3y4nTh MOAEIMPOBAHUE POLECCOB PACCEMBAHUS
npuMecei B arMOC(epHOM BO3/1yX€; 2) OBIAJETh HABBIKAMU MaTEMaTH4€CKOI0
MOJIEJTMPOBAHHUS MPOLECCOB, MPOTEKAIOIINUX IPH 3arPSA3HEHUHU BOJIHBIX OOBEKTOB; 3)
NOJIYYUTh MMPAKTUYECKUE HABBIKM MOJAEIMPOBAHUSA 110 JaHHBIM [133.

Kparkoe conepxanmne TUCHMILTHHBI

B xozne u3yueHus qucUUIIMHbL OyIyT pacCMOTPEHBI OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEIMPOBaHUs OMOC(EPHBIX MPOLIECCOB, B TOM YHCJIE BIUSIONIMX Ha 3arpsA3HEHUE
arMocdepbl U KJIIMMAaT, BbISIBIICHA B3aUMOCBSI3b Pa3JIMYHBIX BUJOB aHTPOIIOT€HHOTO
BIIMSIHUSL COCTOSIHUE aTMOC(hephl, U3y4eHbl OCHOBBI MOJEIMPOBAHUS 110 JaHHbIM [133.

2. Komnerenun odyuawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIMHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) oOy4YeHHUs 10 AUCITUTUTHHE

3HAeT: TEOPUI0 MATEMATUYECKOTO MOJEIINPOBAHNUS
YMeeT: pa3pabarbiBaTh MOIETH (PYHKIIMOHUPOBAHUS
PUPOIHBIX CPEJL

MMeeT npakTUYECKUI OMbIT: OCYIIECTBICHUS
KPUTHYECKOTO aHajnu3a NPOOJIEMHBIX CUTyalluid Ha
OCHOBE CUCTEMHOT'O TIOJX0/1a C TOMOLIBIO
MaTeMaTU4E€CKOr0 MOZIEIMPOBaHUs, BEIPAOOTKH
CTpaTeruu JeUCTBUIA Ha OCHOBE PE3YJIbTaTOB
MaTeMaTU4E€CKOr0 MOZEINPOBAHUS IPUPOJHBIX CPENL

YK-1 Crioco6eH ocymecTBIsITh KpUTUYECKUI
aHaJM3 MPOOIEMHBIX CUTYAIi HA OCHOBE
CHCTEMHOTO TO/IX0/1a, BEIpa0aThIBaTh CTPATETUIO
JEUCTBUAN

3. Mecro aucuuniuHbl B crpykrype OII BO

[Tepeuenp npeaIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCIUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT
IlarenTOBEICHNE,
Her Mesx1yHapoIHOE COTPYJHUYECTBO B 00JIaCTH
DKOJIOTHN

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, H€O6XO,Z[I/IMI>IM
IIpu OCBOCHHUHU I(aHHOfI JUCHUITIINHBI 1 HpI/I06peTeHHI)IM B PC3YJIbTATC OCBOCHUA
MpCAMCCTBYIOINX AUCIUIIIINH

Her

4. O0béM 1 BUABI YUeOHOI padoOTHI

OO6uast TpyA0€MKOCTh JUCHUILUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOUH
paboThl

Bun yue6HOM paboTh | Bcero |PacnpeﬂeneHI/Ie 10 CEMECTPaM



4acoB B yacax
Homep cemectpa
2
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexmuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITH) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 35,75 35,75
ITonroroBka k 3a4eTy 15 15
[ToaroroBka K MpakTUUYECKUM 3aHSATUSIM 20,75 20.75
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 4,25 4,25
By koHTpos (3a4eT, aud.3a4et, IK3aMeH) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

O0beM ayTUTOPHBIX 3aHATHH 1O
pasjj\fena HanmenoBanue pa3nenoB AUCIUIUIMHBI BHJIaM B Hacax
Bcero J 113 JIP
1 3aKOHOMEPHOCTH MOJEIMPOBAHUS 3arpsA3HEHUS 10 4 6 0
arMocdepsl
2 |MogenupoBaHue 3arpsi3HEHNS BOAHBIX PECYPCOB 8 4 4 0
3 MonenrpoBaHre MPUPOAHBIX MPOILECCOB C 14 3 6 0
HCII0Ib30BaHKEM JaHHBIX J133
5.1. Jlekuuu
Ne Ne Koi-Bo
sexuau | pasnena HaunmenoBanue win KkpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHSTH 4ACOB
1 1 MojerupoBaHue 3arps3HEHUsT aTMOCHEpHI 4
2 2 MonennpoBaHUe 3arpsi3HEHUS BOJIHBIX PECYPCOB 4
3 3 JlucTaHIIMOHHOE 30HIMPOBAHUE B HAyKax O 3emiie 4
4 3 ['IC texHomornu B HayKax o 3emiie 4
5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Kox-
sansTnslpasena HanmenoBaHnue nim KpaTkoe coAepKaHue MPAaKTUUECKOTO 3aHTH, CEMUHApa BO
4acoB
Permenre mpoOIeMHO-OpUEHTHPOBAHHOTO Kelica M0 MOIETHUPOBAHHIO
1 1 |paccenBaHuMs IpUMeECEN B IPU3EMHOM CJIO€ BO3AyXa B YCIOBUAX TOPOACKOU 4
cpensl (TpyImoBasi, B TOM yuciie BHeaynutopHas HUP).
2 1  |[Pemenue 3aja4 Ha yCTOWYMBOCTH aTMOC(ephI 2
3 2 |Pemienue 3a1a4 o MOJIETMPOBAHUIO 3arPA3HEHUS PEKU 4
4 3  |Ouenka o3eneHeHust Ha ocHoBe NDVI 4
5 3 OrieHKa 3arps3HEeHUs aTMOC(l)epHOFO‘BOSJIyXEt B roponax Poccun okcunamu azora )
Ha ocHoBe AaHHBIX TROPOMI (Sentinel-5P)

5.3. JIaboparopHbie padoThI




He npenycMoTpenbt

5.4. CamocrosiTesibHasA padoTa CTyAIeHTA

Brimonuenne CPC

Cnucok nuteparypsl (C yKazaHUEM Koi-
[Monux CPC pasmelios, raB, CTpaHuil) / ccbuika Ha  [CeMecTp| BO
pecypc 4acoB
MoroToBKa K 3auery OIlI 1, C. 4-700, 2, C.4-500 AILJ, 1, C.3- ) 15
40, DYMJI 1
OIlI 1, C. 4-700, 2, C.4-500 OAILJI, 1, C.3-
[loaroroBka K NpakTUUYECKUM 3aHATUSAM 40, DYMJT | 2 20,75

6. (I)OHI[ OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpons kauecTBa 0cBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokenrem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOU IeSITENLHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabHubie meponpusitusa (KM)

HasBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Ce-
MeCTp

Bun

KM KOHTPOJIS

Bec

Makc.
oaut

[opsnox Haumcienus 6aII0B

Yuu-
THIBA

eTcs
B [TA

[Ipome-
KyTOUHAas
aTTecTanus

3a4€CT

KoHTposnbHOE MeponpusiTue
[IPOMEKYTOYHON aTTeCTAllMU TPOBOIUTCS
Mo OuiieTaMm yCTHO, B OHMJIETE JIBa BOMPOCaA,
MaKCUMaJIbHO MOYKHO MOJyYUTh 5 GasioB.
5 6amtoB - OOyyaroIHiAcs TPAaBUIIBHO
OTBETHJI Ha TEOPETHUYCCKHE BOIIPOCHI.
[Toka3an OTIMYHBIC 3HAHUS B PaMKax
yueOHoro Marepuana. OTBETHII Ha BCe
TOTIOJTHUTENIbHBIE BOMTPOCHI 4 Oaa-
OOyuarouiicsi ¢ HeOOIbIINMHU
HETOYHOCTSMHU OTBETHJI HA TCOPETUICCKUE
Borpockl .ITokazan xopomiie 3HaHUS B
pamMKax y4eOHOTo MaTepuaia, OTBETHI Ha
OOJIBIIIMHCTBO JOMOIHUTEILHBIX
BOTIPOCOB. 3 6amta -O0y4Jaromuics ¢
CYILIECTBEHHBIMU HETOYHOCTSIMU OTBETHUII
Ha TeopeTHYecKue Bonpockl. [Tokazan
yIOBIETBOPUTENIbHBIE 3HAHUSI B paMKax
yaeOHOro MaTepuaia. JlomycTit MHOTO
HETOYHOCTEH IPH OTBETE Ha
TOTIOJTHUTENIBHBIE BOMTPOCHI 2 Oasia -
OOyuJaromuiicss mpu OTBETE Ha
TEOPETUICCKUE BOTIPOCHI
[MPOJIEMOHCTPUPOBAJT HEAOCTATOYHBIN
YPOBEHb 3HAHUH paMKax y4eOHOTO
Matepuaina. [Ipu orBeTax Ha
JTOTIOJIHUTEJIBHBIE BOIIPOCHI OBLIO

3a4CT




JTOMYIIEHO MHOXECTBO HEMPaBUIbHBIX
orBeToB 0 0aiu10B YUamuiicsa He OTBETUII
Ha TEOPETHUYECKIE BOMIPOCHI B OUJIeTe U HA
TTOMOJTHHUTENLHO 3aJaHHEIE.

Texymmii
KOHTPOJIb

OrneHka
MPaKTUYECKOe
3aHATHE

OnenuBaercst paboTa Ha MPaAKTUIECKUX
3aHATHAX M0 PELIEHUIO 3a7a4. 3a Kax10e
3aHATHE CTYIEHT noiydaet 1 Oasmi, eciau
BCE 331a4M ObUIN PEIICHbI Ha
MpakTHueckoM 3aHsaThu u 0 6annoB, eciu
HE PELICHBI.

3a4CT

Texymumii
KOHTPOJIb

OrneHka JoKiIaaa

CTyzieHT B X0/ie 3aHATHUS JIe1aeT YCTHBIN
noxiaa (cooOmienne). MakcumaabHOE
KOJIMUYeCTBO O6ayioB — 5. BecoBoit

k03P purrieHT MepornpusaTs —1. YueOHbIit
MaTepuajl OCBOEH CTYJEHTOM B IIOJTHOM
o0beMe, JIETKO OPUEHTUPYETCS B
MarepHae, MOoJHO U apryMEHTHPOBAHO
OTBEYAET Ha JONOJHUTEIbHbIE BOIPOCHI,
n31araeT MaTepHual JJIOTHYEeCKH
[10CJIEJOBATENBHO, JI€TaeT
CaMOCTOSITEJIbHBIE BBIBOJIBI,
YMO3aKJIIOUeHUs, IEMOHCTPUPYET
KpYyTro30p, HCIIOJIb3YET MaTeprai u3
JTOTIOJIHUTENBHBIX HCTOYHHUKOB.
Coo0111eHre HOCUT UCCIeI0BaTeNbCKUN
xapakrep. Peub xapakrepuzyercs
SMOIMOHAIBHOM BBIPA3UTENILHOCTHIO,
UETKOM JUKIIHCH, CTUIIMCTHISCKON 1
op¢0o3MUIECcKOi IPaMOTHOCTBIO.
Vcrionb3yeT HamIsAIHbIN MaTepuan
(mpe3enrtanus) - 5 6amnos, [1o cBoum
XapaKTepUCTUKAM COOOIIEHHUE CTY/IEHTa
COOTBETCTBYET XapaKTepUCTHKAM
OTJIMYHOTO OTBETA (CM. BBIIIE), HO CTY/IEHT
MOXET UCTIBITHIBAaTh HEKOTOPhIE
3aTpy/HEHUS B OTBETaX Ha
TIONIOJTHUTENbHBIE BOTIPOCHI, JIOMYCKATh
HEKOTOpBIE MOTPEIIHOCTH B PEUH.
OTCyTCTBYET UCCIIEN0BATENBCKUI
KOMITOHEHT B COOOIIeHUH — 4 Oasa.
CTyneHT UCTIBITHIBAN TPYAHOCTH B
noadoope Marepuana, ero
cTpykTypupoBaHuu. Ilonb3oBancs, B
OCHOBHOM, y4e€OHOM JTUTepaTypou, He
VCTIOJIb30BaJI JJOMOJTHUTEIbHbIE
ncTouHuKM nHpopmarmu. He moxer
OTBETHUTb Ha JIOTIOJHUTEIbHbBIE BOIPOCHI
0 TeMe coo0IeHus. Marepuas uziaraer
HE M10CJIeI0BaTEeIbHO, HE YCTAaHABIMBAET
JIOTUYECKUE CBSI3U, 3aTPYIHIETCS B
(dbopmynupoBKe BBIBOJOB. JlomyckaeT
CTHJINCTUYECKUE U OpPO3MHUYECKUE
omnOku. — 3 6amna Coob1ieHue
CTYJIEHTOM HOATOTOBJIEHO 110 OHOMY
VMCTOUYHUKY MH(pOpMALUU TUOO0 HE

COOTBETCTBYET TeMme. 2 6auta CoolrieHne

3a4YCT]




CTYJIEHTOM He MOATOTOBIEHO 1 Gamn
OnenuBaetcst paboTa MO BHITOTHEHUIO
. Keiica. 3a KaKI0€ 3aHATHE CTyJEHT
Texymuii | OueHka paboThI MO a1 R4
41 2 N 1 5 |momyuaet 1 Oann. Ecnu 3ananue, 3a4eT
KOHTPOJIb | BBIIIOJIHEHUIO Kelca
BBIJJAHHOE Ha 3aHATUU OBLIO BHITIOTHEHO -
1 6am, eciu HeT - 0 GasIoOB.
IIpaxTrHueckas
pabora OteHka o
[Ipu cnaue mpakTUYeCcKoi paboThl OALITBI
3arps3HEHUS
HA4YMCIIAIOTCS 32 IPAaBUIBHOCTh
. aTMoc(hepHOTOo .
Texymnmii BBITIOJIHEHUS 3aJaHUH U 32 JOIMYIICHHbIC
5 2 BO3AyXa B ropogax | 1 5 3a4eT
KOHTPOJTH omuOKH. 3a TpyObIe OMMUOKH HAYUCISIETCS
Poccum oxcuamu
3 mpadubIx 6amna, 3a cpeaHue —2, a 3a
a30Ta Ha OCHOBE e — 1 Gant
nanaeix TROPOMI '
(Sentinel-5P)
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bu
TIPOMEXK ilquoﬁ [Ipouenypa nposeneHus Kpurepun
P Y porieiypa MpoBeA OLICHUBAHUS
aTTeCTaluu
HToroBeIil pedTHHT 00yUaromerocs MoXxeT (OpMHUPOBATHCS Ha
OCHOBAHUU TOJBKO TEKYILETO KOHTPOJIS, ITyTEM CIIOXKEHUS
PEUTHHTA 32 MTOJYYECHHBIE OLIEHKH 33 KOHTPOJIbHO-PEUTHHTOBBIE (B COOTBETCTBUU C
3a4yeT MEpONPUITHS TEKYIIEero KOHTposs. CTydeHT BIpaBe npuilTy Ha |om. 2.5, 2.6
3a4€T IS YAYyYIIEeHUs CBOero perTuHra. [IpomexyTounas [Tonoxxenus
arrectanus (3a4eT) IpoBOIUTCS B ycTHOU popme. B Guiiere nBa
Borpoca. J{Jis moroTOBKY MPUJIAratoTCsl BOMPOCHI K 3a4ETY.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

6 Ne KM
Komnerenuu Pe3ynbpraThel 00yueHus bRl
YK-1 3HAET: TEOPUIO MATEMATUYECKOTO MOJIEIHMPOBAHNUS HAHAHAHH
YK-1 YMmeeT: pa3pabarbiBaTh MOJEH (PyHKIIMOHUPOBAHUS IPUPOIHBIX CPET HAHHHH

VMeeT npakTUYeCKU OTIBIT: OCYIIECTBICHUS! KPUTHYECKOTO aHAIN3a
[POOJIEMHBIX CUTYallMil HA OCHOBE CUCTEMHOTO MOAX0/Ia C MOMOUIbIO AL

YK-1 . .
MATCMATHYCCKOT'O MOACIUPOBAHUA, BLIpa6OTKI/I CTparerun J1CUCTBUH HA OCHOBC

pe3yIbTaTOB MaTEMATUYECKOTO MOJEINPOBAHNS TPUPOIHBIX CPEL
Tumnossie KOHTPOJIBHBIC 3a1aHUS 110 KaXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAILIMOHHOE O0ecredeHue TUCHMIIMHBI

IleyaTHas ydyeOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAs TUMepamypa:
1. ®ennenbepr I. 3arpsa3uenue npupoaHoi cpenbl: Beenenue B
skonornyeckyro xumuio / I. dennendepr ; nmep. ¢ Hem. A. B. Oukuna; nox pen. K. b.
3abopeHko. - M. : Mup, 1997. - 232 c. : un.

0) OononHumenbHas IUumepamypa:




1. Asgun, B. B. Maremaruueckoe MOAEIUPOBAHUE IKOCUCTEM [ TeKCT]
yue0. nocodue B. B. Apnun; FOx.-Ypain. roc. yu-1, Kad. O611. 1 unxeHep.
akostorust; FOVYpI'Y. - Yenssounck: MznarensctBo FOVPI'Y, 2004. - 79, [1] c. un.

2. buocdepa: 3arpsizHeHHE, Ierpaalys, OXpaHa : Kpart. TOJIKOBBIHM CIIOB:
yae0. mocobue it Ouon. crenmansHoctedt By3os / J[. C. Opinos, JI. K.
CanmosuukoBa, H. 1. Cyxanosa, C. f. Tpodumos. - M. : Beiciras mkomna, 2003. -
123,[2] c. : un.

8) omeuecmeennuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. MATEMATHUYECKOE MOJIEJIMPOBAHUE XNMUNKO-
TEXHOJIOTUYECKUX TTPOHECCOB U ITPUPOJHBIX CPE/]

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHoll pabomsl cmyoeHma:
1. MATEMATHUYECKOE MOJEJIMPOBAHUE XMMHKO-
TEXHOJIO'MYECKUX ITPOLUECCOB U ITPUPOJHBIX CPE]]

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HanmenoBanue
Ne Buz peeypea s | bubnuorpagpuueckoe onrcanue
JUTEpPaTypsl | IEKTPOHHOMN
dopme
. [Yuenue o 6uochepe [TekcT : HemOCpeACTBEHHBIH | : y4e0. mocoOue 1Mo Harij
ONEeKTPOHHBIN i i
1 JlonoiHUTEIbHAS aTaIOr u npuponononb3oBanue” / O. B. Pakosa, T. I'. Kpynnosa ; FOx.-Ypai. roc.
UTEpaTypa TOVOTY texHomorus ; OYpl'Y
p https://lib.susu.ru/ftd?base=SUSU METHOD&key=000567081?base=SUS
SEKTPOHHEL MaremaTnueckoe MOJIEIMPOBAHNE XUMHUKO-TEXHOJIOTHUYECKUX MTPOLIECCOB U
OcHoBHas p nocobue k npakruaeckum padoram / T.I. Kpynnosa, O.B. PakoBa — Yens6v
2 KaTajor
muTeparypa [OYpLY OYpI'Y, 2022. - 87 c.
p https://lib.susu.ru/ftd?base=SUSU METHOD&key=000572238&dtype=F &

[lepeyeHp HCTIONIB3YEMOTO TPOTPAMMHOTO 00ECTICUCHHUS :
1. Microsoft-Windows(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U UH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. EBSCO Information Services-EBSCOhost Research Databases(28.02.2017)

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUTITHHbI

No OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
Bun 3anaruit a I_l NPeIyCTaHOBJICHHOE MTPOrpaMMHOE 0OecIieueHe, UCTIONIb3YEeMOe JUIs
YA Pa3IUYHbIX BUJOB 3aHATHI

[Tpaktnueckue 208

KoMIbIoTEpHBIH KIIACC C BBIXOJIOM B UHTEPHET, MYJIBTUMEAUUHBIN IPOEKTOP
3aHATUA U ceMuHaphI [(1a)




