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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto mpenojaBaHust  JUCHMIUIMHBI ~ SIBISIETCSI M3yY€HHE CTYJCHTaMH
OCHOBHBIX TEOPETUYECKUX IOJIOKEHUM M0 CIEAYIOIUM pa3[esam: METOI0JIOTUs
CUCTEMHOTO aHalu3a B JaHHOM npeaMeTHON o0sacTv; oOlue MPUHLIKIIBI
IOCTPOEHUSI M  HUCCIEJOBAHMS  MareMarnyeckuxX MoJeNlel; METOJOJOrus U
TEXHOJIOTUSl ~ BBIYUCIMTEIBHOTO  DKCIIEPUMEHTA;  MAareMaTM4ecKue  MOJAENIU
rI00aTbHOTO  PA3BUTHSA; METOABI W MOJEIM YWCICHHOTO aHalu3a JaHHBIX
T€OMOHUTOPHUHTA IPUPOIHBIX KATaCTPO(UUECKUX MPOIIECCOB.

1.2 3agayu n3yyeHus1 TUCUUILIAHBI

3amaueld W3y4yeHUs] JUCUMIUIMHBI «Maremaruka CIIOXKHBIX IPOLIECCOB
ABIIETCA O3HAKOMJIEHME C COBPEMEHHBIMH MOJIXOJaMH M METOJaMH B 00JacTH
MaTeMaTU4eCKuX U MH(OPMAMOHHBIX MOJENEH M TEXHOJIOTMH MaTeMaTruyeckoro M
WH(OPMAIMOHHOTO MOJICIUPOBAHUSL JTAHHBIX HAONIOJIEHUH C HCIIOJIH30BAaHUEM
BBIYUCIIUTEIIBHOM TEXHUKH, KOTOpBIE JaayT COOTBETCTBYIOIIYIO KOMIIETEHIUIO
yJauMess U OyIyT TPUMEHATHCS MPU pelieHWH Kak (yHIaMEHTAIbHBIX TaKk |
IIPUKJIAIHBIX 337a4.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOy4YeHHUS MO JUCUHMILJIMHE
(MOay/110), COOTHECEHHBIX ¢ IUIAHMPYEeMbIMH Ppe3yJabTAaTaMH  OCBOCHMS
o0pa3oBaTe/IbHOH MPOrpaMMbl

Koa n HanmeHoBaHue MHOUKaTopa 3aI'IJ'IaHVIpOBaHHbIe pe3ynbTtaTthbl o6yquV|s:| no ancuuniunHe
AOOCTUXEHNA KOMneTeHUunn

IIK-1: Crioco0eH K MOCTHKEHUI0 OCHOB MATEMATHYECKHUX MOJieJied peajibHOro
00beKTa WIHN NMPoIlecca, rOTOB NPUMEHSITH MOl TUPOBAHNE /11l IOCTPOEHUSI
00bEeKTOB U MPOIECCOB, ONMpeaeIeHUs] MU MPeACKa3aHUusl X CBOMCTB.

I1K-1.1: 3Harb OCHOBBI OCHOBBI TPUMEHEHUSI MAaTEMATUYECKUX MOJEJICH Ipr
MPUMEHEHUS MaTeMaTu4eCKuX HCCIIEI0BAHNUU TIPOLIECCOB U CUCTEM.

MoJieJIel P Hccle0BaHUH MPUMEHSTh METO/Ibl MATEMAaTu4eCKOro MOICTUPOBAHUS
IIPOLIECCOB U CUCTEM. JUISL KCCJIEI0BAHNUS IIPOLIECCOB U CUCTEM.

METOAaMU MareéMarTn4e€CKOro MOACINPOBaHUA I
HCCIICAO0BaHMs MMPOLCCCOB U CUCTCM.

[IK-1.2: YmeTs ucnonb3oBarb COBPEMEHHBIN armapar MareMaru4ecKoro
COBpPEMEHHBIH ammapar MOJIETTUPOBAHUS JUIsl PEIICHUS TPUKIAAHBIX HAYYHBIX U
MareMaru4ecKoro IIPOU3BOJCTBEHHBIX 3aad.

MOJIETTUPOBAHUS MTPH PEIICHUN HCII0JIb30BaTh COBPEMEHHBIH anmnapar MareMarndeckoro
IPUKJIAJHBIX HAy4YHbIX U MOJIETTUPOBAHUS [IPU PELIEHUH TPUKIIAAHBIX HAYYHBIX U
IIPOM3BOJICTBEHHBIX 3a1ad MIPOM3BOJICTBEHHBIX 3a7ad.

COBPCMCHHBIM ariraparoM MarcMaruicCkoro
MOJCIIMPOBAHHA IIPHU PCIICHUU IMMPUKIIAAHBIX HAYYHBIX U
NMPONU3BOACTBCHHBIX 3a/1a4.

I1K-1.3: Bnagers MeTomamu MCTOABI TPOBEPKU HA AACKBATHOCTD U IIPOBCACHUA
IMPOBEPKH HA aICKBATHOCTL U a”Halin3a pe3yJIbTaTro0B MOACIIUPOBAHUAA.
IMPOBCACHHUA aHAIIN3a NPUMCHATH MCTOAbI IPOBCPKU HA aACKBATHOCTD U
PE3YJIbTATOB MOACITIUPOBAHUAA. IMPOBCACHUA aHAJIN3a PE3YJIbTATOB MOACITIUPOBAHU .

MCTOAaMU IMPOBEPKHU HA aICKBATHOCTb U IIPOBCACHUS
aHalin3a pe3yJIbTaTrOB MOACIIUPOBAHUAA.
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ITK-2: Cnioco0eH caMOCTOSITEIbHO H3Y4aTh HOBBIE Pa3eibl QyHIAMEHTAJIbHBIX HAYK

I1K-2.1: 3Hare TeopeTnyecKue
OCHOBBI (DYHJaMEHTATbHBIX
HayK U UX 33/1a4d; MOJIXO0JIbI K
N3YUCHUIO HOBLIX MOAXOJ0B
u3y4eHus QyHaaMeHTaTbHbBIX
HayK.

TEOPETUYECKHE OCHOBHI ()YHIAaMEHTATbHBIX HAyK U HX
3a7a4u; OAXO0/1bl K U3yUYEHHUIO HOBBIX TMOJIX0JI0B
n3ydeHus pyHaaMeHTATbHBIX HayK.

MPOBOJIUTH CAMOCTOSATENbHBIN aHATU3 PA3TUYHBIX
MIPOLIECCOB;

OCYIIECTBIISITh CAMOCTOSITEIbHOE OCBOEHHUE U
MIPUMEHEHNE HOBBIX METOIOB U TEXHOJIOTUI
HCCIIE0BaHUS

METOJIaMH OBJIaZieHHsI HOBOM HH(pOpMaIii,
HaBBIKAMU M3yUYEHUS] HOBBIX Pa3J/ieoB
(yHIaMEHTATbHBIX HayK.

[1K-2.2: YMmeTh TBOpUYECKH
IIPUMEHATH [IOJIyYEHHYIO
Hay4HYIO HH(OpMAIIHIO B CBOEH
npodeccuoHATbHON
NeSITENIbHOCTH;

OCHOBHBIC ITPUHIUIIBL CaMOCTOSATEIILHON pa60TI>I;
TBOPYECKU IPUMEHSATH [IOJyYEHHYI0 HAyUYHYIO
nH(popMaIHio B CBOeH MpodhecCuoOHATbHON
NESTEIILHOCTH;

METOJIaMH OBJIaZIeHUsI HOBOM HH(pOpMaIH,
HaBBIKAMU M3yUYEHUS HOBBIX Pa3/iejIoB
(yHIaMEHTAIbHBIX HayK.

TIK-2.3: Biaagers MeTO1aMu
OBJIQJICHUSI HOBOUM MH(pOpPMAITNH,
HaBbIKaAMH 1/13yquH51 HOBBIX
pa3ienoB GyHIaMEHTATHHBIX
HayK.

OCHOBHBIE€ COBPEMEHHBIEC MPOOJIEMBbI B 00J1aCTH
MPUKJIaAHON MareMaTuKK, HOBBIX HH(POPMAIMOHHBIX
TEXHOJIOTUH M METOaX MOUCKA HEOOXO0 MO
nHpopMaruy;

TBOPYECKU IPUMEHSTH MTOTyYCHHYIO HAyYHYIO
nH(OpPMAIHIO B CBOSH ITPO(HEeCCHOHATBHOMN
JIEATEILHOCTH;

METOJIaMH OBJIaZICHHS HOBOM MH(OpMAITUH,
HaBBIKAMU M3yUYEHUS] HOBBIX Pa3J/ieioB
(yHIaMEHTATBHBIX HayK.

IIK-3: Cnioco0eH NpuMeHATh MATEMATHYECKUI annmapar JJisi peleHust

MOCTABJICHHBIX 3aaa4.

TIK-3.1: 3HaTh OCHOBBI
MPUMEHEHHUS MaTEMaTudeCcKoro
anmapara Jijisi peleHus
MMOCTABJIEHHBIX 3a7a4.

OCHOBBI IPUMEHEHMSI MAaTEMATUUECKOI'0 armapara Jist
pelIeHUs TOCTABICHHBIX 3a/1ay.

MPUMEHSATh MaTeMaTHYeCKU armnapar Ui peleHus
MOCTABJICHHBIX 3a7a4.

HaBBIKAMU CAMOCTOSATEIBHOM pa3paboTKu
MareMaTU4ecKuX MoJIelIel, Ha OCHOBE COEP KaTeIbHOIO
1 (GU3UUECKOTO ONUCAHUS MPOLIECCOB U OOBEKTOB.

I1K-3.2: YMeTh caMOCTOSTEIIFHO
paspabarbIBaTh MaTeMaTH4EeCKUE
MOJIENIH, HA OCHOBE
COJIEPXKATEIBHOTO U
(bU3HYECKOTO ONUCAHUS
IIPOLIECCOB U OOBEKTOB.

TEOPETHYCCKHUE aCIIeKThI ISl pa3pabOTKH
MareMaTu4eCcKnX MoJeiiei

CaMOCTOSITEILHO pa3padarbiBaTh MAaTeMaTHICCKUE
MOJIEJIM, Ha OCHOBE COJICPKATEIBHOTO U (PU3MUECKOTO
OTIMCaHUS MPOIIECCOB U OOHEKTOB.

MaTeMaTu4eCKUM arrnapaToM JIJisi PeIICHHs
IIOCTABJIEHHBIX 3a/1a4.




I1K-3.3: BiameTb OCHOBHBIMH
MOHSATHUSIMU U PE3YJIbTaTaMH
OCHOBOIIOJIAraroIInX
MaTeMaTH4YeCKUX IUCIIHAIINH;

OCHOBHBIC IMMOHATHA U PE3YJIbTATBI OCHOBOIIOJIArar0ux
MAaT€MaTu4YCCKUX JUCIUIIINH.

NPUMCHATH OCHOBHBIMU INOHATHAMUA U PE3YyJIbTaTaMU
OCHOBOIIOJIararomux MareMarud4CCKux AUCHUIIIINH.
OCHOBHBIMH IIOHATUAMU U PE3YJIbTaATaAMU

OCHOBOIIOJararolmux MareMarnd4CCKux AUCIHHIIIINH

IIK-4: Cnioco0eH npoBOaUTH aHA

JIN3 pe3yJIbTATOB MO/IeJIUPOBAHNS, IPUHUMAThH

pPelICHUA HA OCHOBE MMOJYYCHHBIX PE3yJdbTaTOB.

[1IK-4.1: 3nars TeopeTnueckue
OCHOBBI MOJIEJINPOBAHUS
IPOLIECCOB U CUCTEM.

TEOPETHUUECKUE OCHOBBI MOJIETUPOBAHUS MTPOLIECCOB U
CHUCTEM;

CaMOCTOSITEIBHO pa3padaThIBaTh MaTeMaTuIeCcKUue
MOJIEJIH, Ha OCHOBE COJICPKATEIBLHOTO M (PU3MUECKOTO
OTHMCaHWsI POIIECCOB 1 OOBEKTOB;

HaBBIKaMH TIOCTPOCHHS COOTBETCTBYIOIIEH MTPOIIECCY
MaTeMaTu4ecKol MOJENH

[1K-4.2: YMeTh NpUMEHSTH
COOTBETCTBYIOILYIO IIPOLIECCY
MareMaTu4ecKyto MOJIeib U
MIPOBEPUTH €€ IEKBATHOCTb,
MIPOBECTH aHATU3 PE3yJIbTaTOB
MOJIEJIMPOBAHUSI.

OCHOBBI IIPUMCHCHHA MATCMATUYCCKOI'O alllrapara JIJisd
PEeIICHHMA IMOCTABJICHHBIX 3a1a4

HCIIOJIB30BATb COBpeMeHHLIﬁ arIrapar MareMaru4cCKoro
MOJCIIMPOBAHMA IIPHU PCIICHUU IMPUKIIAAHBIX HAYYHBIX U
IIPOU3BOJACTBCHHBIX 3a1a4,

MCTOAaMU IMPOBEPKHU HA aICKBATHOCTb U IIPOBCACHUSA
aHalln3a pe3yJIbTaTOB MOACIUPOBAHU A

I1K-4.3: Baanets MeTonaMu
MareMaTH4eCKOIo U
(bU3HYECKOTO MOJIECTUPOBAHUS;
HaBBIKAMH TTOCTPOCHHUS
COOTBETCTBYIOLIEH MPOIECCY
MaTeMaTH4YeCKOM MOJICIIH.

OCHOBBI IPUMEHEHHSI MaTeMaTHYECKUX MOJIeJIei pu
HCCIIEI0BAHNUH TIPOLIECCOB U CUCTEM.

MIPUMEHHUTH COOTBETCTBYIOIIYIO MTPOLIECCY
MaTeMaTu4eCcKyl0 MOJIeJb U IPOBEPUTH €€
aJIEeKBaTHOCTh, IPOBECTH aHAINU3 PE3YJIbTATOB
MOJIETUPOBAHUS

METOJIaMH MPUHSATH PEHICHUI HAa OCHOBE MOJTyUYE€HHBIX
Pe3yIbTaTOB MOACIUPOBAHUS

1.4 Oco0eHHOCTH peau3alMu JUCHUILTHHBI

S3pIK peanu3auuu JUCUUILUIMHBL: Pycckuu.

Jucuurnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u IOT

URL-anpec u Ha3BaHHWEe 3JIEKTPOHHOTO oOydaromero kypca: https://e.sfu-
kras.ru/course/view.php?id=135.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 2(72)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
MIPAKTHYCCKUE 3aHATHS 1,5 (54)
CamocrosiTesqbHas padora
2 (72)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomesxyTounas arrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kanue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocTosTenbHas
JIEKIIMOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bceero yucre B Bcero yncrne B | Bcero yucrie B Bcero YHCIIE B
3NO0C anocC 3N0C 3UO0C
1. MaremaTnueckue 1 HHPOPMAIMOHHBIE MO/ICJIH H METO/bI

1. [IpumeHeHne MareMaTu4ecKux U HHGOPMAITIOHHBIX
TEXHOJIOTUH Ul aHAIU3a JaHHBIX O IPUPOIHBIX 2
npoleccax
2. Tunbl BBIYUCIUTEIBHOTO KCIIEPUMEHTA U 331a41 6
T€OMOHMTOPUHIA
3. IlpuponHbie npouecchl U NH(HOPMATMOHHO- )
BBIUNCJIUTEIbHBIE TEXHOIOTUN
4. Pactipengenenue [lapeto 6
5. OcHOBHBIE IOJXOABI CUICTEMHOI'O aHATIN3a )
MPUMEHUTEIBHO K HCCIIEOBAHUIO IPUPOIHBIX KaTacTpod
6. HennHeliHble ypaBHEHUS MEJIKON BOJIbI 6
7. Maremarndeckue ¥ UH()OPMAITMOHHBIE MOJEIIU U METObI 24

2. TexHo10rNsl BLIYMCJIUTEILHOTO IKCIECPUMCECHTA CJOXKHBIX MPOLECCOB




1. IIpuHIUIIBI TOCTPOCHUS MAaTEMATUYECKUX U
UH(POPMAMOHHBIX MOJIENIeH PUPOIHBIX MPOLIECCOB

2. beicTpas HelMHEeHas perpeccust

3. TexHosI0TUS BEIUNCIUTEIBHOTO AKCIIEPUMEHTA C
IPUMEHEHHEM BBIYMCIUTEIbHON TEXHUKH Ha PA3IUYHbBIX
ApXUTEKTYpax

4. JlokanbHbIN COEKTPATbHBIN aHATTN3

5. MeTonbl 1 MOJENM aHaIM3a JAaHHBIX TEOMOHUTOPHUHTA

6. Mopeinb «pycen U JHKOKepay

7. TeXHOI0THS BEIYUCIUTEILHOTO OKCIICPUMCHTA CJIOKHBIX
IMpoLeccoB

24

3. MeToabl 1 MOJIeJIH AHAJIN3A JAHHBIX NPUPOAHBIX KaTacTpod

1. MeToabl U MOJENIHN aHAIN3a JAHHBIX CEHCMUYECKOTO
MOHUTOPHUHIA

2. OneHka cecMUYECKOTo pUCKa

3. MeTtoapl 1 MOJIENIH aHATN3a TaHHBIX THAPOPUZNIECKOTO
MOHUTOpPHHIA

4. Yipyrue kapTbl 1 MHOXKecTBa BopoHoro

5. MeToabl ¥ MOAENU CTaTUCTUYECKOI'O aHAIN3a JaHHBIX
T€OMOHUTOPHHTA

6. Monenu 11st OLIEHKN OHAaCHOCTH OIIOJI3HS

7. MeTopl U MOJIENH aHATH3a JaHHBIX MPUPOTHBIX
Karactpod

24

Bcero

18

54

72




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. bemommmenkuii B. M., Hloxkun 0. U., Canoxankos I'. A. Maremarnueckoe
MOJICIMPOBaHUE B 3371a4ax OXpaHbl OKpy:karotieit cpenbi(HoBocubupcek:
NH®OJINO-npecc).

2. Camapckuii A. A. Maremarnueckoe Mmoaenuposanue. Mnen. Metonst.
[Tpumepsr: HayuHOE m3aaHne(MockBa: @U3MaTIuT).

3. 3unoBbeB A. 0. Busyanu3zaiusi MHOTOMEpHBIX TaHHBIX: MOHOTpadust
(Kpacnospck: UIII KI'TVY).

4. bnarrep K., Kropkuan A. I'. BeiiBner-ananu3. OCHOBBI TEOpUH: NIEPEBOJ C

Hemenkoro(Mocksa: TexHocdepa).

3. benpar JI. C., ITupcon A. ., Kosanenko U. H. [IpukiagHoii ananus
CIIy4YailHBIX JAHHBIX: TIepeBoj] ¢ aHruiickoro(MockBa: Mup).

6. [op6ans A. H., Mupkec E. M., Canosckas . M. Heiipounrdopmaruka, ee
IIPUJIOKEHHUS M aHAINM3 NaHHbIX: Marepuaibl XIX Beepoccuiickoro cemmunapa
1-3 okts6ps 2011 r.(Kpacnospck: UBM CO PAH).

4.2 JIM1eH3UOHHOEe ¥ CBOOOXHO PacCHpoOCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHne, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
o0ecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLIEH3UI0, a TAK:Ke CBOOOHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHune):

1. Ilakersl npukiIanHbIX MareMaTuueckux nporpamm Mathcad, Matlab, a Taxxe
Microsoft Excel.

4.3 UnuTepHeT-pecypchl, BKIKWYasA NMpodecCHoHAIbHbIE 0a3bl TaHHBIX
U UHpOpPMaNMOHHBbIE CIIPABOYHbIE CUCTEMBbI:

1.  Hoctyn k uH(pOpMaMOHHBIM CIIpaBOYHbIM cucTemaMm CDY.

S @oHa OLEHOYHBIX CPEeaCTB

OueHouHbIe CpeJCTBA HAXOJATCA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MartepuajbHO-TeXHHYeCKasi 0a3a, HeoOXonMMasi ISl OCYLIECTBJICHHUS
00pa30BaTEJILHOIO MPOoLeCcca MO AUCHHILIHHE (MOLY.II0)

JIeKIIMOHHBIE 3aHATHUS IPOBOJAATCS B ay IUTOPUH, 000PYAOBAaHHOI
MYJIbTUMEIUNHBIM IIPOEKTOPOM, IEPCOHAIBHBIM KOMIIBIOTEPOM U DKPAHOM.
[IpakTHueckue 3aHATUS TPOBOAATCS B Ay AUTOPUH, 000PYI0BAHHON MapKEpHOU MU
MEJIOBOH JTOCKO.
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